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BBEOEHUE

Bo BBeneHuUM CTYAEHT AOJKEH OTPa3uTh MEPCIEKTUBBI Pa3BUTHUSL CBSI3U
B 33JIaHHOM PErHOHE, YTO TPeOyeT M3yUeHHUs COCTOSHHUS CBSA3U U OLEHKH Tep-
CIIEKTUB Pa3BUTHSI PETMOHA C TOYKHU 3PEHHS MOTPEOHOCTEN B MPEAOCTaBICHUU
YCIIYT MYJIbTUCEPBUCHBIX CETEM.

B ocHOBHOI yacTu mpoekTa HEOOXOJMMO Ha KOHKPETHOM YYacTKE CETH
CIPOEKTUPOBATh U MPEIOKUTH criocod ctpoutenbetsa BOJIC. [[nst sToro cie-
IYET OLEHUTh COCTOSIHUE CTPYKTYPHI CBSA3U B 3aJJaHHOM PETHMOHE, BOCIIOIb30-
BaBIIUCH CBEJCHUSMH U3 UHTEPHETA.

XapakTepUCTUKa PETMOHA JAETCd B COOTBETCTBUM C BAPUAHTOM 33IaAHUSA
IO CIECIYIOIIUM KPUTEPHUSIM:

— aIMUHUACTPATUBHOE 3HAYCHUE PETMOHA U €TO NMPOMBIIIJICHHOE PAa3BUTHUE;

— YHCIIEHHOCTh HACEJICHHsS B 0003HAYEHHBIX MyHKTAaX;

— OILIEHKa MOTPEOHOCTEN B yClIyrax CBA3U — TelaedOHUs, B TOM YHCIIe TIpe-
JIOCTABJICHUE MIOTOKOB MOOUIILHBIM OIIEpaTOpaM;

— nepegaya JaHHbIX (MHTEPHET);

— kaHaisel TB;

— cetu o crangapty Ethernet unu Fast Ethernet.

DTH CBEJICHHS 110 PETHOHY CTYJICHT OMPENEIAET CAaMOCTOATENbHO. lcTou-
HUKHU JTAaHHBIX MOTYT OBITh CaMbIMU Pa3HOOOpPa3HBIMHU: OT BAPUAHTOB JIAHHBIX,
MpeIJIaraéMbIX CaMUM CTYACHTOM, JI0 TTPEJI0KEHNUN B UHTEPHETE.

Jlns onenku nponyckHor cnocodHoctd BOJIC cTyaeHT moJbKeH OICHUTH
BO3MOKHBIE BapUaHThl 00BEMOB TepeaBacMoil HHPOPMALIMK C YYETOM COBpE-
MEHHBIX TpeOOBaHMI M Habopa MYJIbTUCEPBUCHBIX YCIYT, pa3padboTaTh 0000-
HICHHYK0 CTPYKTYPHYIO CXEMY JIMHMHM, C YYETOM TOTO YTO PacCMaTpPUBAEMBbIN
yuyactok BOJIC BXOAHUT B COCTAaB CETH, BBIMOJHUTH PACUYETHI JJIMH Y4aCTKOB pe-
reHepalnu, OTMETUTh 0cobeHHocTU npoektupyemoii BOJIC, BeiOpaTh mapamer-
pol OB, konctpykuuto BOK u o6ocHoBath criocod ctpoutensctBa BOJIC. s
MHOTOBapUAHTHOT'O MPOEKTUPOBAHUS CTYJEHTAM IPEMJIaratoTcsl TPacChl ydacT-
KOB CETH, Ha3BaHMSI OKOHEUYHBIX M TPOMEXKYTOUHBIX MTYHKTOB, METOJMKA OLICHKU
IIPOITYCKHOM CIIOCOOHOCTH, a TaK)Ke PEKOMEHIAINH 0 BEIOOPY aKTUBHOTO 000-
pyIOBaHUA.



1. SAAAHUE HA KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe mpoektupoBanue HaunHaeTcs ¢ odopmieHuss GOpMbl TEXHUYE-
ckoro 3ananus ais crpoutenscTBa BOJIC, rae yka3blBatoTCsl KOHKPETHBIE JTaH-
HBIE IS BBITIOJTHSEMOTO MPOEKTA, BCE MYyHKTHI JOJKHBI ObITh 3alI0JTHEHBI.

TEXHUYECKOE 3A/IAHUE
YTBEPXIALIO

PyKOBOI[I/ITeJIB KYPCOBOI'O IIPOCKTA (Toamucs)

OUO

« » 20 rojga

3AJJAHUE ITPUHSAJ

CryneHr rp. (Ioxaruce)

014(0)

Homep crynendeckoro omera No
« » 20 roaa

IIpoekT cTpouTesibeTBa BHYTPpU30oH0BOM BOJIC

MEXK1y MYHKTaMHU

OcHoBHOH MeToa cTpouTeabcTBa BOJIC

OkOHEuyHble MYHKTbl WU IUIAH OpPraHu3alMi CTPOUTEIHCTBA IMPUBEICHBI
B npuJj. 1. Bam BapuanTt onpeenex AByMs OCIEAHUMU LU(dpaM CTyAEHUECKO-
ro Ousera (3a4eTHOM KHMKKH).

B npunioxeHun npuBeAeHbl HACEJIEHHBIE MyHKTHI, MEXAY KOTOPbIMH HEOO-
XOJUMO BBIMOJHUTH TNpoekTtupoBanue BOJIC, BapuaHT ucnoiHeHHs crocoda
CTpouTenbCcTBa. 11 onpeneneHus: JaHHBIX MO KapTe€ MECTHOCTH, MPOTIKEHHO-
CTH TPacchl U BBIOOPY €€ MPOXOXKIEHUS CTYJEHT JOJKEH OOpaTUThCS Ha callT
AHIEKC. KAPTDI, rae oH CMOXET MOJY4YUTh JOCTATOYHYIO JJIi KYpCOBOTO
MPOEKTUPOBAHUS MH(POPMAIIMIO KaK MO PETHOHY, TaK U MO HACENEHHBIM IyHK-
TaM, a TaK)K€ ONPENETUTh MTPOTKEHHOCTh TPACChl B 3aBUCUMOCTHU OT 33JJaHHOTO
BapUaHTa CTPOUTEIHCTBA U CXEMBI IJIaHA TPACCHI.

Ecnu sTa Tpacca npegHazHaueHa JUIsS BO3AYIUHBIX BapUAHTOB CTPOUTEIb-
CTBa, TO B 33JlaHuu (IpuJl. 1) yKa3aH TUII ONOP, Ha KOTOPbIE€ KPENUTC Kabelb, U
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CpenHsisl UIMHA TpoJieTa, HeoOxoaumas sl pacueTa MPOTSKEHHOCTH CTPOU-
TeIbHOW NTMHBI. Tpaccy M pa3MmelieHHe Onop CTYACHT pa3paldaThiBaeT caMo-
CTOATEIBHO WJIM UCIIONIb3YeT KapTorpaduyecKkue JaHHbIE.

Ecnu 310 noa3emMHble BapHaHTbl CTPOUTENBCTBA (TIpHWIL. 1), TO HEOOXOIUMO
NPEAJIOKUTh U CPAaBHUTh KaK MUHUMYM JIBa BapHaHTa MPOXOKICHHS TPACCHI,
OTIpEACTUTh, BIOJb KaKUX JOPOT Tpacca OyJIeT MPOXOoauTh, 0003HAYUTH BCE Te-
pexonpb! (mpersitctust) o Tpacce BOJIC u npeanokuTh crnocod ux mpeoaosieHusl.

BosiokoHHO-OnITHYECKN Kabenb CTYIEHT BBIOHMpaeT MO0 M3 TaOIuIl
npui. 2, 1100 CaMOCTOSITEIBHO B COOTBETCTBUU CO CIIOCOOOM CTPOMUTENIbCTBA,
MPEJIOKEHHBIM B ITPOEKTE.

Ecnu nocnenuss uudpa cTyIeHYECKOro OuieTra 4eTHas, Cocod CTpOU-
TEJbCTBA — MOA3E€MHbII, HeYeTHasi — BO3AYIIHbII. DTO ONpeleuT BEIOOP KOH-
ctpykuu BOK. BapuaHT ucnosib30BaHus TOTO WIM MHOTO CIIOCO0a CTPOUTENb-
CTBa /111 KOHKPETHOTO HOMEpa CTyI€HYECKOro Ouiera onpezeneH B npui. 1.

B nmpwua. 2 npusenenst mapku BOK 1 Bcex BapraHTOB CTPOUTEIHCTBA.
Mapka kabens BHIOUpaeTcs: B COOTBETCTBHUHU CO ¢1ocodoM crpouresibetBa BOJIC.

B cnyuae, ecnu 3TH MapKku HE yJOBJIETBOPSIIOT IO CBOMM XapaKTEPUCTUKAM
TpeOOBaHUAM MPOEKTA, LIEIECO00Pa3HO O3HAKOMUTHCS C KAaTaJIOrOM MPOAYKIIHH,
BBIITYCKAeMOM JIPYTMMHU TIPOM3BOIUTEIAMH KaOeapbHOH npoaykiun (Tadm. 112.3).

Jlanee B MOSICHUTENHHOM 3aIUCKE JOHKHBI OBITH OTPAKEHBI BCE Pa3eibl,
HEepEeUYnCIIeHHbIE B cojiepkaHuu. CTYIEHT JOJIKEH OPUEHTHUPOBATHCSA Ha COOT-
BETCTBYIOIINE Pa3elibl JTaHHOTO MOCOOHS.

B mnosicHuTenbHON 3amucKe MPOEKTa JOJDKEH ObITh MOMEIEH PHCYHOK
KOHCTPYKIHHM MCHOJb3yeMOro Kadejss M NpPHBeeHA ero MoJHasi MapKu-
POBKa ¢ yKa3aHHeM KOHKPETHOr0 YHCJIAa M THIA ONTHYECKHUX BOJOKOH
M0 KaTaJIOry 3aBOAa-U3rOTOBUTEJIA.

B mpuin. 2 Taxxke mpuBeaeH MOPSAOK MapKOOOpa30BaHUSI ONTUYECKUX Ka-
Oenel, KOTOPOro MpUIEPKUBAETCS OOJIBITMHCTBO NMPOU3BOAUTENEH, U CTYJEHT
JIOJHKEH yKa3aTh KOHKPETHYIO MapKy Kabers.

Jlyist BBIOOpa aKTUBHOTO OOOPYAOBAHMSI 11€71€CO00Pa3HO BOCMOIb30BATHCS
npui. 3, Te PUBEICHBI HEKOTOPBIE CBEJICHHUS O MYJIBTUILIEKCOPAX, UCTIONb3Ye-
MBIX Ha MepBUYHOM ceTu. HeoOX0aumMo OTMETUTh, YTO BHIOPAHHBIN MYJIbTUILICK-
COp JIOJDKEH COOTBETCTBOBATH pa3paboTaHHOUM 0000menHon crpykrype BOJIC
(puc. 2.1), T. e. OH JOJDKEH UMETh TO KojudecTtBo moptoB El1, 10 MOut/c miun
100 Mb6wut/c unu npyrux, KOTopsie (pUrypupyroT Ha 3TOM cxeme. ITo Oyaer om-
penessiTh KOHPUTypaIio MyJIbTUIUIEKCOpa (KOTMYECTBO TEX WM MHBIX CIOTOB).



2. PABPABOTKA NMPOEKTA TEXHUYECKOI'O 3A0AHUA
HA OCHOBE CTPOUTEJIbCTBA BOIJIC

2.1. OueHka nponyckHon cnocobHoctu BOJIC

Ouenka npomyckHoi criocooHoctu BOJIC, kak ydacTka ceTH HIMPOKOIIO-
JIOCHOTO JIOCTYITIA, JOCTaTOYHO CJIOXHAs 3a/ladya, TaK Kak IMPearoyiaraeT yd4er
BCEX WJIM OCHOBHBIX ()aKTOPOB, BIUSIONIUX HA COCTOSIHHE M Pa3BUTHE CETH CBS-
31 peruoHa. /s ee HaE)KHOM OLIEHKU JOJDKEH OBITH BHITIOJIHEH MHOTO(aKTOp-
HBI aHAIU3 CTPYKTYPHI CBSI3U, OJIHAKO B MHXKCHEPHBIX pacueTax OYeHb 4acTo
JOBOJBCTBYIOTCSA MPUOIMKEHHON OLIEHKON 3TOT0 mapaMerpa, YUYUTbIBas TOJIBKO
OCHOBHBIE MOMEHTHI (POPMUPOBAHUS CTPYKTYPHI CBS3H.

B mpoekTe npeanaraercsi yYuThIBaTh CXeMy pacrpeaeneHus UPpoBbIX Mo-
TOKOB IO 3a/IaHHBIM HACEJICHHBIM ITyHKTaM (00BEKTaM), COCTABIECHHYIO Ha OC-
HOBAHHUH CBEJICHUI 10 PETHOHY, BKIIIOYAasi CBEICHUS O YUCICHHOCTH HACEICHHUS.

Hacenennble myHKTBI (00beKThI) — Hyy :

OKOHeuHble

ITynkr 1 - , YMCIICHHOCTh HaceieHus — Hgyp = TBIC.
KUTEIICH;

ITyHkT 2 — , YHACIICHHOCTh HaceneHuss — Hgp = TBIC.
KUTEIICH.

npoMedHCymounvle

1 YHUCJIECHHOCTh HacelieHus — Hyp = TBIC. )KUTEJICH;

2 YHCJIIEHHOCTh HaceneHus — Hyp = TBIC. )KUTEJICH;

3 YHUCJIECHHOCTh HaceleHus — Hy3 = TBIC. )KUTEJICH.

KomuuectBo aboneHToB My, B 30HE oOciayxuBanus AMTC HaceneHHBIX
ITYHKTOB OIPEIEIIACTCS IS KaXK0T0 IMTyHKTa 1Mo (popmyrie

My = 0,3 - Hyy. (21)

Yuciio kaHaAJIOB NOK MCKAY OKOHCYHBIMM ITYHKTAMU OIIPCACIIACTCSA TaK:

Ny, =A-F-Y- (Mo - M) +B, (2.2)
(Mol + Moz)

rae A u B — moctosiHEbIe KOA(h(UITMEHTHI, COOTBETCTBYIONMNE (PUKCUPOBAHHOM
JOCTYITHOCTH ¥ 3aJIaHHBIM ToTepsiM (ripu motepsix 4 % A = 4,5, B = 7,0); F —
ko3 dunment tarorenus, F = 0,006...0,01, onpenensercs Ha OCHOBaHUU CBE-
JCHUH MO0 PETHOHY, JJISi OKOHEYHBIX ITYHKTOB OH MOXKET JIeXaTh B Mpeenax
0,04-0,06, myiss OKOHEYHOTO M MPOMEXKYTOUYHBIX ITyHKTOB — B npenenax 0,02-0,04,
Mexay nmpoMexyrounbiMu mynktamu — 0,01-0,02; Y — ynenbHast Harpyska, T. €.



CpedHsis Harpys3ka, co3gaBaemasi ofHUM aboHeHToM, Y = 0,05 Dpi; My, Moo —
KOJIM4ecTBO ab0oHEeHTOB, oOciyxkuBaeMbix AMTC B okoHeunbix nmyHkTax Ol u
02.

Uucno kaHajaoB MEXKIY OKOHEYHBIM M MPOMEKYTOUHBIM ITYHKTOM OIpeie-
JseTCs B COOTBeTCTBHH ¢ (2.2) myTem 3ameHbl My wim M,y Ha My wim M)
Wi M3 u T. 1.

Uucno KaHAIOB MEXIY MPOMEXKYTOUHBIMM ITYHKTAMH OIPENCIACTCS TI0
(2.2) myTeM MOJCTaHOBKH COOTBETCTBYIOIIETO Ynciia aDOHEHTOB M ;i B yHKTax,
MEXKIY KOTOPBIMU ONPEACIISAETCS YUCI0 KaHAIOB.

OO6miee KOTMYECTBO KAHAIOB JJIA TEIC(POHUHM OMPEICTUTCS CyMMOW BCEX
OTpeOHOCTEH pernoHa:

No6m=NOK+N 1 +N

+N0K2—n2 + N0K2—n3 + an—nZ + an—n3 + Nn2—n3'

oKl—11 okl-12 + Noxl—n3 + N0K2—H1 +

(2.3)

Ha coBpemennbie anextpoHHsie ATC ¢ AMTC (unu y3710B J0CTyma)
JOJDKHBI TIOCTYyNaTh MOTOKU ypoBHs E1 — 2,048 Mout/c. Onun notok E1 BKIIO-
gaeT B ce0s 30 mudpoBeix kaHanmoB co ckopocthio 64 xout/c (0,064 Mowut/c).
Oto TpeOyer ompezeneHus: uynciaa NoTokoB £l ansa tenedoHuu, pacrpenense-
MBIX 110 peruony, Key(ij):

N;_;-0,064

2.4
2,048 24)

KEl(i— j) —

Bripaxenue (2.4) mo3BOJSIET ONMPEACTNTh, CKOJIBKO MOTOKOB E1 HEoOXo-
JTMMO BBIIENATH B Kax oM nyHKTe 1o tpacce BOJIC.
Ob6miee uynciao MoTokoB El, KOTOpbIE NOJKHBI OBITH OPraHMW30BaHbI IO

BOJIC tonpko 1 TeneoHUU MO CyMMapHOH ckopocTu nepenadd, — Kgioem,
onpenenutcs aenennem Nygy, Ha CKOPOCTh moToka £1°

N, - 0,064

KE1o6m =T 5018 (2.5)

CyMMapHO€ KOJMYECTBO MOTOKOB, IMPEAOCTABISAEMBIX KAXKIOMY HACEIECHHOMY
IYHKTY, €CJIH B IIPOEKTE HE MPEAYCMATPUBAETCA MX BBIJECICHUE HA TEKYILEM
JTane B KAKOM-JIMOO U3 MYHKTOB, OMPEACIISIETCS BhIPAKEHUEM

n
KE1061u = ZKEl(i— J)! (2.6)
1

rae N — uucio myHKToB no Tpacce BOJIC, rae mpoucxoauT BbIAEICHUE TOTOKOB.

*
Ecnu yncno motokos E£1 nmony4yaercst ApoOHBIM, €T0 HY)KHO OKPYTIUTh B OOJBIIYIO CTOPOHY.
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[Ipoexktupyemas BOJIC u obGopynoBanue, yCTaHOBIEHHOE Ha HEH, mpen-
[0JIaral0T OPraHU3aLUI0 MYJIbTUMEIUNHOrO Tpaduka, U B YaCTHOCTU MPEIOC-
TaBJIEHUE OOJIBIIOTO YUCHIA YCIYT:

— COTOBBIM OIIEpaTOpPaM CBSI3H;

— UHTEpHET-TIpoBaiiiepam;

— o obecnevenuto nudposoro TB Bemanus;

— 1o nepenade Tpaduka JOKAJIbHBIX CETEM opraHu3anuil U OaHKOBCKHUX
CTPYKTYp pErHOHa.

Onenutb 00beM Tpaduka, MPEIOCTABIAEMOIO AJI 3TUX YCIYT, MOKHO
OYeHb MPUOTMKEHHO Ha OCHOBAHUHU M3BECTHBIX CKOPOCTEH Mepenaydu, UCTIOb-
3YEMBIX JIUISI 9TUX LEIIEH.

CoroBble onepaTopsl

KonuyectBO MOOWIBHBIX TeNe()OHOB HEMPEPBIBHO PACTET, U COOTBETCT-
BEHHO PAacTET MPUCYTCTBHUE COTOBBIX ONEPATOPOB, KOTOPHIE MOTYT HCIIOJIB30-
BAaThb B CBOMX MHTEpPECAX MOTOKH, TpaHCIUpyeMble mo nmpoektupyemon BOJIC.
OneHuTb, Kakyl0 CKOPOCTh Nepefaud HEOOXOAUMO MpPEJOCTaBUTh COTOBBIM
ornepaTropaM, MOXHO HMCXOAS U3 OOIIEro 4Yuciia KaHaJIOB, PACCUUTAHHBIX IO

(2.3). B cpeaHeM MOXHO TPUHSTH, YTO JIOTOJIHUTEILHOE YHCIO KaHATOB Ny,
BbIJIENIIEMBIX MOOMJIBHBIM OIlepaTopam, Takoe:

M
rae Sy = (40...60) % ot Nygy, 3TOT IPOLEHT 3aBUCUT OT YHCIEHHOCTH Hacele-
Husl B Topojax no tpacce BOJIC u npuBeneH B Tad:. 2.1.

W3 HEX HEKOTOPOE KOJINUeCcTBO a00OHEHTOB Ny yyur OYAYT MOJB30BATHCS yC-
JyraMy MOOWJIBHOTO MHTEPHETA, YTO MPUBOJUT K YBEINUYCHHIO CKOPOCTH B Ka-
Haje 10 128 xout/c.

N N, -S

M.UHT. = ' 'M M.HHT?

(2.8)

rie Sy uur = (10...30) % ot Ny, yyr, TOT MPOICHT TAKXKE 3aBUCUT OT YHCICHHO-
CTH HacesieHus B ropojax mno tpacce BOJIC u npuseaex B Tad. 2.1.

COOTBETCTBEHHO CKOpPOCTb, IMPEAOCTaBIsIeMas MOOWIIBHBIM OIlepaTopam,
OyIeT ONnpeaensIThCs BbIPAKEHUEM

Vyos =(N,, =N .0,064+N_ . -0,128 M6urc. (2.9)

MO! M.HHT ) M.HHT

HepeC‘H/ITBIBaH CKOPOCTH B KOJIMYECCTBO IIEPBUYHLIX ITOTOKOB, ITOJIYYHUM

VM06

K. = 2.10
Elw ™5 048 (2.10)

(cM. mpuMeuaHue B CHOCKE Ha ¢. 8).



HNurepHer-npoBaiigepsbl
Yucno aOOHEHTOB UHTEPHETA LIE€JIECO00Pa3HO MPUHSATH CIIETYIOIINM:

P H,, -S

ab.uar — ' 'xx “uHT!?

(2.11)

rae Hyx — ancio xuteneit HaceneHHBIX MyHKTOB 10 Tpacce BOJIC; S,y — mpo-
1eHT a0OHEHTOB ceTH VMHTepHET, 3aBUCSIIUNA OT YUCIA KUTENeH, aIMUHUCTPa-
TUBHOT'O 3HAYEHUS MMyHKTA, MOTPEOHOCTEN HACENEHUS B YCIyraX CETH MHTEPHET
u nip. [IpumMepHbie JaHHbIe 175 Sy IPUBEIEHBI B TA0M. 2.1.

KonundectBo npoBaiiiepoB B peTHOHE MOXKET OBITh PA3IMYHBIM, HAIIPUMeEp:
«MEI'A®OH» — nposaiinep moobunsHoro unrepuera, «POCTEJIEKOM» — npo-
BalJIep IPOBOJHOIO UHTEPHETA U T. A. KakIpIil npoBaiiiep AOHKEH UMETh J10C-
TYH B TJI00QIBHYIO CETh C OMPEISICHHON CKOPOCTBIO Vi xx (XX — HaCeJICHHBIN
nyHKT 1o tpacce BOJIC), 3aBucdieit or norpedHocTell aDOHEHTOB, UX KOJUYE-
CTBa M BO3MOXKHOCTEW Iepelayd JaHHbIX IO pacnpenenurtenbHon cetn. Cko-
POCTh JIocTyna abOHEHTa B CETh MHTEPHET — V5 xx MOXKET Pa3IM4aThCcsl U OIpe-
nensiercst npuopureroM (tabm. 2.1), OgHaKO BEPOATHOCTh HCIIOJIb30BaHUS
MHTEpHET-KaHajla BceMU a0OHEHTAMH OJIHOBPEMEHHO OYEHb Maja U BpeMs 3aHs-
TUSl KaHAJIa TO’KE HEBEJIMKO, YTO IO3BOJISIET BBECTHU MOHATHE YJIEIbHON HATPY3KU
Ha MHTEPHET-KaHA Yy xx, CPEAHSS HAarpy3Ka, co3/laBaeMas OTHUM aOOHEHTOM,
KOTOpasi TaKXe JJIsl pa3IMYHBIX HACEJIECHHBIX MyHKTOB OyAeT pa3Hou. B pesyrb-
TaTe CKOPOCTh, BBIAEIAEMAs IS [IpOBaiiiepa CETH NHTEPHET KOHKPETHOIO HACE-
neHHoro nmyHkTa 1o BOJIC, moxeT ObITh Onpe/ieneHa Mo BbIPaKEHUIO

VI/IHT XX ( Pa6.I/IHT 'Va6.xx ) 'YI/IHT XX ' (212)

CyMMapHasi CKOpOCTb, BbIAEIsIEMas IPOBaiJepaM CETH NHTEPHET, ONpe/e-
JIUTCA KaK CyMMa CKOPOCTEH IO BCEM ITYHKTaM:

XX

VZI/IHT = Z,\/HHT XX * (213)
1
B npoekTe MOKHO BOCIIOJIB30BAThCS JaHHBIMU CTaTUCTHKH (Ta01. 2.1).
Tabnuya 2.1
[IpumepHBI€ TaHHBIE IO MOOMJIHLHBIM OIlepaTopam
Y CKOPOCTSM IIE€peNadM JaHHBIX B CETU UHTEPHET
YucneHHnocTh HaceneHus H, TeIC. sxuTenei
H Ho 10 10-30 30-50 50-100 100-500
Su/Su. s 0,4/0,1 0,45/0,15 0,5/0,2 0,55/0,25 0,6/0,3
Suur 0,1 0,08 0,06 0,04 0,03
Va6, xx, MOUT/C 10 20 20 50 50
Y it xx 0,01 0,006 0,001 0,002 0,004
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Hu¢posoe TB Bemanue
KommgectBo nudpoeix TB kananos (o0s3atenbhbix) Ky = 8.
Ckopocth niepenauu B kanaie V., =8 Mourt/c.

CymmMmapnas ckopocts mist TB Bemanus: Vyp= Ky - Vi = 64 MOuT/c, 310
MUHUMAaJIbHAs TpeOyeMasi CKOPOCTh, TIPY MOTPEOHOCTH B yBeIMYeHUH uncia TB
KaHaJIOB 3Ta CKOPOCTh BO3PACTET MPOMOPIHUOHAIBHO KOJIUYECTBY JOIOIHH-
TEJIbHBIX KaHAJIOB.

IToTpedHOCTH B OpraHu3anuy JOKAJIbHBIX ceTeil

Tun cetn — Ethernet i Fast Ethernet, ckopocts oomena V. — 10, 100,
1000 Mb6wuT/c crmeayeT mpeaycMaTpuBaTh TOJBKO B Clydae HEOOXOAMMOCTH OP-
ranu3anuu JIBC miis npeanpusatuii 1 0aHKOBCKHX CTPYKTYP PETrHOHa.

CymMapHas CKOPOCTh Tepelavu 0 JTUHUK ONPEISISICTCS 110 BRIPAKCHHIO:

Vs = (Nogu - 0,064) +V, o5 + Vo + Vo + Ve (2.14)

HUHT

[ToyueHHOE 3HAUEHHUE CYyMMapHOM CKOpPOCTH Nepefaud M KOJUYECTBa
nepBUYHBIX MOTOKOB Kyp1 = Kg1 + Kgpy SBISETCS ompenesstonuM sl 1o-
CTpOeHHs 0000IIEHHON CXEMBI CBSA3U U BHIOOpA THMA aKTUBHOTO 000PYI0BaHUS
COOTBETCTBYIOMIEro ypoBHs SDH nepapxumu.

2.2. PaspaboTka 0600LweHHOU CTPYKTYpHOU cxembl BOJIC
n onpeaeneHue TpeboBaHMN K aKTUBHOMY O0O0OpyAOBaHMUIO

Oo6o06menHas crpykrypHas cxema BOJIC sBnsiercss ocHOBaHHEM i BbI-
O6opa nudpoBoi anmapatrypsl U onpenenser ee (yHKIMOHATLHOE Ha3HAYCHHUE.
Toabko B kadecTBe mpumepa mnpuseneHa crpykrypa BOJIC nmna ropomos
[Tpuoszepck u JlaxAeHNOXbsSI ¢ BBIACICHHUEM MOTOKOB B IMOCENKAaX XHUWUTOJIA U
OnucenBaapa puc. 2.1.

CuryanmoHHBIN TIJIaH Tpacchl NpuBeAeH Ha puc. 2.2. Eciam mmanupyercs
cTpoutTenbcTBO Bo3ayuiHo BOJIC, To HEOOXOAMMO HAa KapTy HAHECTU CXEMY
PaCIOJIOKEHHS T€X WJIM MHBIX OTOp, Ha KoTopblie OyaeT kpenuthes BOK, u tun
JIDII. Ecnu ucnosb3yercs MOA3EMHBIN CIOC00, TO BAPUAHT peajnu3aluy U Mpo-
XOKJEHUE TPACC — BAOJIb aBTOAOPOT C YKa3aHUEM BCEX MEPEXO/I0B.

OcHOBHas XapakTE€pUCTUKA TPACChl: nmojBecka Ha onopax JIOII, tun JIDII —
110 kB, cpeansia npoTsbkeHHOCTD nposera — 150 M, IpOTSKEHHOCTh TPACCHI IO
JIDII na untepBane JlaxpeHnoxes — OnuceHBaapa — 29 kM, 194 onopsl, Ha UH-
TepBasie DnuceHBaapa — Xuitona — 20 kM, 134 onopsel, Ha uHTEpBaJIE XUNTOJIA —
[Tpuozepck — 34 kM, 227 onop. PacyeT cTpOUTENbHBIX JJIUH MO 3aJaHHBIM HH-
TepBajaM BBITIOJHEH B pa3l. .
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Puc. 2.1. Cxema opranuzaiuu cBsi3u Mex 1y ropoaamu [lpuosepck u JlaxaeHmoxbs
¢ BeiiencHreM motokoB E1 (2048 k6ut/c) B mocenkax XuiiTonaa u DarceHBaapa
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Puc. 2.2. CuryaliuoHHBIH IJ1aH TPacChl
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r. ITpuosepek




2.3. PekomeHpauum n Bbi6op uncppoBomn annapaTtypbl

Br160p o6opyioBanus AJis peain3anuy pa3pab0TaHHON CXEMBbI JINHUU CBsl-
31 — OYEHb BAXKHBII MOMEHT B CO3JaHUHU CETH CBSI3M PErHOHA. 3/1€Ch HYXHO
YUHTBHIBATh HECKOJIBKO OCHOBHBIX IIOJIOKCHUIA:

— HE0OX0IMMO BBIOMpaTh ammaparypy, COOTBETCTBYIOIIYIO MOCIEIHUM
TEXHUYECKUM peuieHUs M. B naHHOM paszene mpekae BCero 3TO ammaparypa
SDH To#f unu uHOM cTynmeHu uepapxuu. Uem BbIllie CTYNEHb HEpaApXUHU, TEM
MEHBIIIE ONTUYECKUX BOJIOKOH MOXKET OBbITh B Ka0ele U COOTBETCTBEHHO MEHb-
111€ BApMAHTOB pe3epBUpOoBaHus. [Ipy ’TOM HaJE)KHOCTh BCEW CUCTEMBI B LIEJIOM
OyIeT CHIKAThCS;

— YYWUTBHIBATh TOT ()AKT, UTO JOOAsi TEXHUKA, B TOM YUCIIE U TEXHHUKA CBS-
31, OYEHBb OBICTPO yCTApPEBAET, MOITOMY HEOOXOIUMO YK€ Ha CTaJUU MPOEKTHU-
pOBaHUsI paccMaTpUBaTh BO3MOXHOCTb 3aMEHBI amlmaparypbl Ha Oosee (PyHK-
LIUOHAIBHYIO, YTO MPEANOaraeT BIOOP 000pYAOBaHUS €IMHOTO TEXHUYECKOIO
peuieHus;

— CO37aBaTh U Pa3BUBATh CUCTEMY AMATHOCTUKY U MOHUTOPHHIA, YTO TIO3BO-
JIUT CHU3UTH SKCILUTYaTAllMOHHBIE PACXO0/Ibl HA 0OCITYKUBAHUE CUCTEMBI B LIETIOM;

— BBICTPaMBaTh TEXHUYECKHE PELICHUs ANIMApPaTHBIX CPEIACTB HAa €IMHOMN
miaTpopMe, peaiM30BaHHOW B JAHHOM PETHOHE, YTO OOECHEYUT MIMPOKYIO
B3aMMO3aMEHSEMOCTb 000PYIOBaHMSL.

B KypcoBOM mpoekTe CTYJIEeHT AOJKEH MPEIJIOKUTh TMO0 BapUaHT CTPYK-
TypHOU ((YHKIIMOHAIBHON) CXEMBbI anmnapaTyphl, BKJIIOUYAOLIEH B ce0s1 OKOHEU-
Hble (ITPOMEKYTOUHBIE) MYJIBTUILUIEKCOPHI BBOJA-BBIBOAA, OTBEYAIOIIUE IIO-
TPEOHOCTAM pa3pabOTaHHOW CXEMbl OpraHU3alMH, JTUOO KOHKPETHBIA BapHAHT
UCTIOJTHEHHSI OKOHEYHBIX (ITPOMEKYTOUHBIX) MYJIbTHILIEKCOPOB C OMMCAHUEM UX
TEXHUYECKUX XapaKTEPUCTUK (TOUCK B UHTEPHETE).

B npun. 3 npuBeneHbl HEKOTOPHIE JaHHBIE IO MYyJbTUIUIEKCOpaM SDH, ko-
TOPBIMHU CTYJEHT MOXET BOCMOJb30BATHCS. VICTOUHMKOM CBEICHHI MO MYJIbTH-
IUIEKCOpaM CIIy>KaT CalThl pUpM, UX BBITyCKaAIOUMUX, B pa3zaenax «Katanor mpo-
aykuum» i «O00pyJoBaHUE», TaM K€ MOXKHO HaWTH Tpedyemble is
MIPOEKTUPOBAHMS MMAPAMETPhI MYJIBTUILUIEKCOPOB B pazfene «TexHHuuecKue xa-
PAKTEPUCTUKI.

BHUMAHMUE. B xypcoBOM ITPOEKTE CTYAEHT JOJKEH IPUBOAUTH TOJIBKO
KOHKPETHBIE XapaKTepUCTUKU anmnapaTypsl Ui BBIOpAaHHOTO BapHaHTa MCIOJIb-
30BaHMS B MPOEKTE, Takue Kak padouas jummHa BojHbl [IOM, MomHOCTE M3Iy-
4yeHus, 9yBcTBUTENbHOCTh [IPOM, mepekpriBaeMoe 3atyxaHue, HHTEPPEHCh U
Tp., KOTOPBIE JOJDKHBI OBITh YKa3aHbI HA CXEME OpraHU3aluu CBsi3u (puc. 2.1).
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3. BbIBOP TUINA OB
B COOTBETCTBUU C TPEBYEMOW CKOPOCTbIO NMEPEOAYN
N NMNEPCMNEKTUBAMU PA3BUTUA CBA3UN B PETUUOHE

[Ipexxae Bcero CTyIeHT JODKEH BBIOPATh TUIT OTHOMOJIOBOTO OMTHYECKOTO
BOJIOKHA, KOTOpO€ Oy/AET 3al0KEHO B Kabenb. DTO ONpPENEseTCs] MOIHOCTHIO
yuactka npoektupyemoir BOJIC ¢ Touku 3penus oobeMa tpaduka (1. 2.1), mep-
CTIEKTHBAMU Pa3BUTHS CETH CBSI3U PETMOHA M MECTOM B 3TOW CTPYKTYpe MPOeK-
TUPYEMOT'0 y4acTKa.

Bri6op tuna OB ocymiecTBiasieTcst ¢ y4eTOM MX OCHOBHBIX XapaKTEPUCTUK
M B COOTBETCTBUH C PEKOMEHAALMSIMU MEXITyHapOIHOTO COI03a AIIEKTPOCBS3U
(MCD-T1). OTn onTUYeCcKrE BOJIOKHA JOJKHBI UMETh apaMeTphl, IPUBEACHHbBIC
B Ta0J1. 3.1-3.6 B COOTBETCTBUM C PEKOMEHJALIUSAMU 110 UX IPUMEHEHHUIO.
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Pexomengamumu ITU-T G.652. CranmaptHoe OIHOMOJOBOE ONTOBOJIOKHO MMEET JUIMHY BOJHBI HYJICBOH JWCIIEPCHH BEIWYMHON He Oonee
3,5 ic/aM - kM okoso 1310 HM, ONTUMU3UPOBAHO TSI UCTIONIBL30BAHUS B 00JIaCTH JUTMHBI BOJHBI 1310 HM, MOXKET Takke OBbITh HCIIOJIH30BaHO B 00JIAC-

™ 1550 HM.

Ipumenenue: na BOJIC mepBUYHON CETH 10 YPOBHS BHYTPH3OHOBOW CETH, B CTPYKTypax IIHPOKOIOJIOCHOTO aOOHEHTCKOIO JIOCTYIIA,
B TOM umciie 1 no TexHojorusaMm PON, mia rexnonoruii CWDM.

Tabnuya 3.1
XapakTepHuCTUKH CTaHAapTHOTO ogHOMOI0BOTr0 OB
XapakTepucTuka G.652.A G.652.B G.652.C G.652.D
JlnvHa BOJIHBI, HM 1310 1310 1310 1310
JluamMeTp MOJIOBOTO MSATHA, MKM (8,6...9,5) £ 0,6 (8,6...9,5) £ 0,6 (8,6...9,5) £ 0,6 (8,6...9,5)£0,6
JuameTrp 000JI0YKH, MKM 1250+1 1250+1 1250+ 1 1250+ 1
JlnamMeTp 3alIuTHOTO TOKPBITHS, MKM 250,0 £ 15 250,0 £ 15 250,0 £ 15 250,0 £ 15

SKCHCHTpI/ICI/ITeT CCPpALCBHUHBI, MKM

0,6 Makcumym

0,6 MmakcumMyM

0,6 makcumMyM

0,6 MmakcumMyM

CILTIOIIEHHOCTh 000JIOUKHU

1,0 % makcumym

1,0 % makcumym

1,0 % makcumym

1,0 % makcumym

I[J'II/IHa BOJIHBI OTCCYKH Ka6en51, HM

1260 makcumym

1260 makcumym

1260 makcumym

1260 makcumym

[ToTepu Ha Mmakpousrubde, 1b

0,1 makcumym
Ha 1550 um

0,1 makcumym
Ha 1550 um

0,1 makcumym
Ha 1550 am

0,1 makcumym
Ha 1550 M

IIpoBepounoe Hanpskenue, ['Tla

0,69 MuHUMYM

0,69 MuHUMYM

0,69 MuHUMYM

0,69 MuHUMYM

I[J'II/IHa BOJIHBI HYHCBOﬁ AUCIICPCHUU, HM

ot 1300 mo 1324

ot 1300 mo 1324

ot 1300 mo 1324

ot 1300 mo 1324

Koaddurment xpoMaTuaeckon JUCTIEPCUH, TIC/HM * KM,
He Oosiee, B MHTEpBaJe IJIUH BOJH:

1285-1330 3,5 3,5 3,5 3,5
1525-1575 18 18 18 18
3HaK qucnepcuun + + + +
Koaddunuent 3atyxanus, n1b/xwm; 0,5/1310 0,4/1310 0,4/all 0,4/all
Ha JUTMHE BOJHBI, HM - 0,35/1550 0,35/1383 0,35/1383
0,4/1550 0,4/1625 0,3/1550 0,3/1550
Koasdpumment PMD, e/Nkm 0,5 0,2 0,5 0,2



http://izmer-ls.ru/w/mp.html
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Pexomenpanun ITU-T G.653. OqHOMO10BOE ONTOBOJIOKHO € HYJIEBOU cMmeleHHOM aucniepcueii (ZDSF— zerodispersion-shiftedfibre) mst
BBICOKOCKOPOCTHBIX JIMHUH CBSI3H C HEOOBIION [UTHHON pEereHepaIlMOHHOTO y4acTKa 06e3 MPUMEHEHHS TEXHOJIOTUH ONTUYECKOTO YIUIOTHEHHMSI.

Ilpumenenue: na BOJIC nepBuYHOM ceTH A0 YPOBHS BHYTPH30HOBOW ceTH mpH ckopocTH Tpaduka no 40 ['6ut/c, HO Ha HeOoIbIINE pac-
CTOSIHHSI, B CTPYKTYpax MIHUPOKOIMOJIOCHOTO a0OHEHTCKOTO IOCTYIA, B TOM Yucie U 1o TexHomorusm PON.

Tabauya 3.2
Xapakrepuctuku OB ¢ HyeBOW CMEIIEHHON qucIiepcuei

XapakTepucTuka G.653.A G.653.B
JlmuHa BOJIHBL, HM 1550 1550
JlnamMeTp MOJIOBOTO MSITHA, MKM (7,8...8,5) £ 0,8 (7,8...8,5) £ 0,6
HuameTrp 000JI09KH, MKM 125,0+1 125,0+1
JlnameTp 3alTUTHOTO TOKPBITHS, MKM 250,0 £ 15 250,0 £ 15
OKCIEHTPUCUTET CEPIIEBUHBI, MKM 0,8 Mmakcumym 0,6 MmakcuMyM
CILTIOIIEHHOCTH 000JIOUKHU 2,0 % makcumym 1,0 % makcumym
JlHa BOJIHBI OTCEUKH Kabems, HM 1270 makcumym 1270 makcumym
[Torepu Ha Mmakpousruode, nb 0,5 MmakcumMym 0.1 Maxcumym Ha 1550 1y

Ha 1550 am

[TIpoBepounoe Hanpsixenue, ['Tla 0,69 MuHUMYM 0,69 MuHUMYM
JlnvHa BOJIHBI HYJIEBOW AUCTIEPCHH, HM ot 1500 1o 1600 ot 1300 no 1324
Koadduuunent xpomaruueckoit aucrepcuu, rc/HM - KM, He Ooliee, B UHTEp-
BaJjie JuInH BoaH 1525-1575 3.5 3,5
Koaddunment 3aryxanus, 1b/kM, Ha AJIMHE BOJHBI, HM 0,35/ 1550 0,35/ 1550
Koaddunment PMD, nc/Nkm 0,5 e/ kM 0,20 ic/\NKkm
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Pexomenganuun ITU-T G.654. OqHOMOI0BOE ONTOBOJIOKHO CO CMEIIEHHOW JIJTMHON BOJIHBI OTCEYKH, KOTOPOE MMEET HYIJIEBYIO JAHMCIIEP-
CHIO NPU JUIMHE BOJHBI 0KOJI0 1300 HM, ONTUMU3UPOBAHO MO 3aTYXaHUIO JIsl UCIIOJIb30BaHUs B uamnazone JUiuH BoJH 1530-1625 uwm.
Ilpumenenue: B MOPCKUX U OEPErOBbIX BOJIOKOHHO-ONTHUYECKHX CUCTEMaX JajbHEW CBA3H MPHU OOJBIIUX MPOTHKEHHOCTIX Y4aCTKOB pereHe-

paruu.
Tabauya 3.3
XapakTepucTuku ogHoa0MoBOr0 OB co cMelleHHO# Aucnepcuei
XapakTepucTuka G.654.A G.654.B G.654.C
JlmuHa BOJIHBL, HM 1550 1550 1550
JluamMeTp MOJIOBOTO MSATHA, MKM (9,5...10,5) £ 0,7 (9,5...13) £ 0,7 (9,5...10,5) + 0,7
HuameTp 000JI09KH, MKM 125,0+1 125,0+1 125,0+1
JlnamMeTp 3alIUTHOTO TOKPBITHS, MKM 250,0 £ 15 250,0 £ 15 250,0 £ 15

SKCHCHTpI/ICI/ITeT CCPpALCBHUHBI, MKM

0,8 Makcumym

0,8 MmakcumMyMm

0,8 Mmakcumym

CILTIOIIEHHOCTh 000JIOUKHU

2,0 % makcumym

2,0 % makcumym

2,0 % makcumym

JImuHa BOJIHBI OTCEUYKH Kabess, HM

1530 makcumym

1530 makcumym

1530 makcumym

[lotepu Ha makpousrude, 1b

0,5 makcumym Ha 1625

0,5 makcumyM Ha 1625

0,5 makcumyM Ha 1625

HM HM HM
[IpoBepounoe Hanpsxenue, ['1la 0,69 MuHUMYM 0,69 MuHUMYM 0,69 MuUHUMYM
JlnmHa BOJIHBI HYJIEBOU AMCIIEPCHUU, HM - - -
Koadduument xpomaruueckoil qucrnepcuu, me/HM - KM, 20 99 20

He OoJiee, B MHTEepBase JTHH BoiaH 1525-1575

3HaK IUCIIEPCUH + + +
Koaddunument 3aryxanus, 1b/kM; Ha JUIMHE BOJHBI, HM 0,22 / 1550 0,22 / 1550 0,22 / 1550
Koaddunment PMD, c/NKM 0,5 0,2 0,2
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Pexomennamuu ITU-T G.655. OnHOMOIOBOE ONITOBOJIOKHO € HEHYIIeBOM cMeltienHoi aucniepeneit NZDSF (Non-Zero Dispersion Shifted Fibre).

Ipumenenue: cucremsl DWDM (Dense Wavelength Division Multiplexing — cuctemMbl CHEKTPaIbHOTO YIUIOTHEHUS! C BBICOKOH IUIOTHO-
CTBhIO YaCTOTHBIX MHTEPBasIoB. OJTHOMOZOBOE BOJIOKHO ¢ KOA(D(MUIIMEHTOM XPOMATHYECKOHW AHMCIIepcru (a0COIOTHOE 3HAYCHUE), BEIIMYMHA KO-
TOPOTO TPEBHIIIAET HEKOTOPOE HEHYJIEBOE 3HAUYCHME HAa BCEX JUIMHAX BOJH, Oosbmmx 1530 HM. DTa aucrepcus MOJaBIsIeT POCT HEIMHEHHBIX
3¢ deKTOB, KOTOPbIE 0OCOOCHHO BPEIHBI B CUCTEMaX IUIOTHOTO BOJHOBOTO MynbTuiuiekcupoBanusi (DWDM). Ha Gonee KOpOTKHX JUIMHAX BOJIH
OJTHO M3 3HAYCHHI KOA(PPHUIIMEHTA AUCTIEPCUH MOXKET OBITh PaBHO HYIIIO, OJIHAKO 3HAUCHHS KOd(D(HUIIMEHTa XPOMAaTUIECKOW TUCTICPCHH Ha ITHX
JUTMHAX BOJH MOTYT OBITh MPEAYCMOTPEHBI JUIS MOAJCPKKH CUCTEM IpyOoro BOJHOBOro MyibTHILIeKcupoBanus (CWDM), koTopbie HE UMEIOT
CYIICCTBEHHBIX NUCKaXCHUM, BHI3BIBAEMBIX HETMHEHHBIMU (P PEKTaMHU.

Tabauya 3.4
XapakTtepuctuku ogHogoMoBoro OB ¢ HeHyIeBOl CMelleHHOM aucnepcueit
XapakTepucruka G.655.A (G.655.B G.655.C G.655.D G.655.E

JlyiiHa BOJIHBI, HM 1550 1550 1550 1550 1550
JlaMeTp MOJOBOIO MSATHA, MKM (8,0...11,0)+0,7|(8,0...11,0) + 0,7((8,0...11,0) = 0,7((8,0...11,0) + 0,6 | (8,0...11,0) £ 0,6
HuameTrp 000JI09KH, MKM 125,0+1 125,0+1 125,0+1 1250+1 125,0+1
JnameTp 3aI11. MOKPHITHS, MKM 250,0 £ 15 250,0 £ 15 250,0 £ 15 250,0 £ 15 250,0 £ 15
OKCLEHTPUCHUTET CEPJIL., MKM 0,8 makcumym | 0,8 makcumym | 0,8 makcumym | 0,6 makcumym | 0,6 MakcuMym
CILTIOIIEHHOCTL 000JIOUKHU 2,0 % maxcumym | 2,0 % makcumym | 2,0 % makcumym | 1,0 % makcumym | 1,0 % makcumym
JInvHa BOJIHBI OTCEYKH, HM 1450 makcumym | 1450 makcumym | 1450 makcumym | 1450 makcumym | 1450 makcumym
[Torepu Ha Makpousrude, 1b 0,5 makcumym | 0,5 makcumym | 0,5 makcumym | 0,1 makcumym | 0,1 Makcumym

Ha 1550 am Ha 1625 M Ha 1625 M Ha 1625 M Ha 1625 M
[IpoBepounoe Hanpsxenue, ['1la 0,69 Mmuaumym | 0,69 Munumym | 0,69 munumym | 0,69 munumym | 0,69 MuHUMYM
KoadduimeHT XpoMaTuueckoii AUCTIEPCHH, TIC/HM * KM,
He Ooutee:
1460-1625 0,1-6 1-10 1-10 2,6-6,0 2,6-6,0
1530-1565 — — — — —
1565-1625 4,0-8,9 4,0-8,9
3HaK qUcIepcuu +u-— +u-— +u-— +u-— +u-—
Koaddunuent saryxanus, 1b/km; —/- 0,35/ 1550 0,35/ 1550 0,35/ 1550 0,35/ 1550
Ha JUIMHE BOJHEI, HM 0,35/ 1550 0,4/1625 0,4/1625 0,4/1625 0,4/1625
Koasdpumment PMD, c/Nkm 0,5 0,5 0,2 0,2 0,2

19



http://izmer-ls.ru/w/mp.html

Pexomenganuu ITU-T G.656. OqHOMOI0BOE ONTOBOJIOKHO C HEHYJICBOW JUCTICPCUEH /ISl IIMPOKOIIOIOCHOU TIepeaun JaHHBIX.
Ipumenenue: s epegavy MMUPOKOIIOIOCHOTO onTryeckoro curnana Ha 6aze CWDM (Coarse Wavelength Division Multiplexing — pa3pe-
YKEHHOE CIIEKTPaIbHOE YIUIOTHEHUE UITH CIIEKTPaIbHOE YIUIOTHEHUE ¢ HU3KOI MI0THOCTHI0) U DWDM, cHikeH nuk noriomienus Ha nonax OH.

Tabauya 3.5
XapakTepucThKu 0JHOA0MOBOTO OB €O CMEIIeHHOI HEHYJIEBOH qUCTIEpCHUE
JUTSL ITUPOKOTIONIOCHOM MepeIayn TaHHbIX
XapakTepucTuKa G.656.A

JlyiiHa BOJIHBI, HM 1550
JliaMeTp MOJOBOIO MATHA, MKM (7,0...11,0) £ 0,7
JuameTrp 000JI0YKH, MKM 1250+1
JlmameTtp 3alIMTHOTO TOKPBITHS, MKM 250,0 +£ 15
DKCHEHTPUCUTET CEPIIEBUHBI, MKM 0,8 Mmakcumym
CILTIOIIEHHOCTH 000JIOUKHU 2,0 % makcumyMm
JInvHa BOJIHBI OTCEYKH, HM 1450 makcumym
[Torepu Ha Makpousrude, 1b 0,5 makcumyM Ha 1625 M
[TIpoBepounoe Hanpsixenue, ['Tla 0,69 MuHUMYM
Koad¢uiment xpomatudeckoi Jucnepcuu, c/HM - KM, He Ooiee:
1460-1625 2,0-8,0
1530-1565 4,0-7,0
3HaK AUCTIEPCHH MTOJIOXKUTETHHBIN
Koaddurment 3atyxanus, 1b/KM; Ha JUITMHE BOJIHBI, HM 0,4 /1460

0,35/ 1550

0,4/1625
Koaddunment PMD, mic/ VKM 0,2
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T¢

Pexomennanuu ITU-T G.657. CrangapTHOE 0JJHOMOIOBOE ONTOBOJIOKHO C YCHJICHHBIMH MEXaHUYECKHMHU XapaKTEPUCTUKAMHU.

Ipumenenue: B xabemnsax, NpeAHA3HAYCHHBIX IS MPOKJIAJAKK BHYTPHU 3aHUH U cOOpy:keHUi. Bonokua kareropun B mpurogns! s nepe-
na4 Ha BoiHax aiuuHou 1310, 1550 u 1625 HM Ha orpaHUYEHHbBIE PACCTOSHMS, CBA3aHHBIX C TPAHCIOPTOM CUTHAJIOB BHYTPH MOMEIICHUH. JTH
BOJIOKHA XapaKTEPU3YIOTCS UHBIMH, 110 CPAaBHEHUIO C BoJIOKHaMU (G.652, cBOMCTBaMHU CpalllMBaHMs U COEAMHEHMSI, HO IOIIYCKAIOT OUEHb MaJjble
paanychl THOOB.

Tabauya 3.6
XapakTepUCTUKH CTaHIAPTHOTO OAHOMOI0BOTO OB ¢ yCHIIGHHBIMH MEXaHUYECKHUMH XapaKTEPUCTHKAMU
XapakTepucTuka G.657.A1 G.657.A2 G.657.B2 G.657.B3
JlnvHa BOJIHBI, HM 1310 1310 1310 1310
JluameTp MOJIOBOTO IISITHA, MKM 8,6-95+04 8,6-95+04 6,3-95+04 6,3-95+04
Jlnametp 000JI0YKH, MKM 125,0+0,7 125,0+0,7 125,0+0,7 125,0+0,7
DKCLUEHTPUCUTET CEPALIEBUHBI, MKM 0,5 makcumym | 0,5 makcumym | 0,5 makcumym 0,5 makcumym
CIUTIOIEHHOCTh 000I0YKH 1,0% 1,0 % 1,0 % 1,0%
MaKCHMYM MaKCHUMYyM MaKCHUMYyM MaKCUMYyM
JlnmrHa BOJIHBI cpe3a Kades, HM 1260 1260 1260 1260
MaKCHMYM MaKCHUMYyM MaKCHUMYyM MaKCUMYyM
[Totepu Ha makpousrubde, ab:
paanyc, MM 15 10 15 |10 |75| 15 |10 |75 10 | 75 5
KOJIMYECTBO BUTKOB 10 1 10 1 1 10 1 1 1 1 1
Makc. ipu 1550 um 0,25 0,75 [003|01|/05|0,03|0,1|0,5|0,03|0,08 /0,15
Makc. ipu 1625 HM 1,0 15 01021001 (02|10 0,1 |0,25|0,45
IIposepounoe Hanpsxkenue, ['Tla 0,69 Muaumym | 0,69 munumym | 0,69 munumym | 0,69 MuHEMYM
Koaddunment xpomarndyeckoil qucnepcuu, c/HM * KM, He Ooiee: — —
1285-1330 3,5 3,5
1525-1575 18 18
Koaddunuent 3aryxanus max, 1b/km; 0,4/1310,1625 | 0,4/1310,1625 0,5/1310 0,5/1310
Ha JJIMHE BOJHEI, HM 0,4/1383 0,4/1383 0,3/ 1550 0,3/ 1550
0,3/1550 0,3 /1550 0,4/1625 0,4/1625
Koaddunment PMD, c/\Nkm 0,20 0,20 — —
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4. PACYET AJIMH YHACTKOB PETrEHEPALA BOJIC

IIpu npoextupoBanuu BOJIC A0mKHBI paccUUTHIBATHCA OTIEIBHO JJIMHA
ydacTka mo 3aryxaHuio (L,) U JuMHa yd4acTka pereHepanuu mo MMpOKOMNOoI0C-
HocTH (L), Tak Kak MPUYMHBI, OTPAaHUYUBAIOIINE MPEICIbHBIC 3HAUCHHS YKa-
3aHHBIX JJIMH, HE3aBUCHUMBI.

B o6mem ciydae 1enecooOpa3HO pacCUMTHIBATH JIBE BEIMYMHBI ydacTKa
pereHepaluu o 3aTyXaHuIo:

L, max — MAKCUMAJIbHYIO IPOEKTHYIO IJTMHY Y4acTKa pereHepaluu;
L, min — MUHUMaJIbHYIO TPOEKTHYIO JUIMHY YYaCTKA PEreHEPALHH.
JI71s1 OLIEHKH 3TUX BEJIMYUH MCHOJIb3YIOTCS BBIPAKECHUS:

A —M 1A,
Lamax = = A at ; 4.1)
0o x +
cTp
LaminZ—Anir:AH ; (4.2)
Ao x +
L
5
L < 4,4.10 (4.3)

" D-d-B’

i€ Amaxs Amin — MaKCUMaJbHOE€ U MUHUMAJIbHOE 3HAYECHHUS MEPEKPHIBAEMOTO
3atyxanus anmaparypsl BOCII, o6ecnieunBaromye K KOHILY CpoKa CIy>KObI 3Ha-
genne BBER me Gomee 1 - 10'%; kak mpaBmio, Amin, NPHHAMAIOT PABHBIM
A —M, T. e. KOrna Becb CUCTEMHBIN 3aI1ac, 3aJI0)KCHHBIM HA CTAaIUH IIPOCK-

TUPOBaHMS, OYJET U3PACXOJ0BaH B CHITY PA3IUYHBIX PUYHMH;
Oy x — KIJIOMETPUYECKOE 3aTyXaHUE B ONITUYECKUX BOJIOKHaX Kabess, 1b/km;

Ay ¢ — CpeiHee 3HAuY€HHME 3aTyXaHUs MOIIHOCTH ONTHUYECKOIO U3ITyYEHHUS
HEpPa3bEMHOI'0 ONTHYECKOTO COEAUHUTENS Ha CTHIKE MEXAY CTPOUTEIbHBIMU
JUTMHAMU Ka0eJlst Ha y4acTKe perenepanuu, ab;

Lerp — CpenHee 3HaYE€HHE CTPOUTENBHOM JUIMHBI KaOels Ha yJacTKe pere-
Hepaluu, Ku;

Ap.c — 3aTyxXaHHe MOIIHOCTH ONTHYECKOTO U3JIyUEHUS Pa3hbeMHOIO ONTHYE-
CKOro coeguHutTend, nb;

N — YKCII0 pa3bEMHBIX ONTHYECKUX COSAMHUTENIEH HAa YYAaCTKE PEreHEpaLllny;

D — cymmapHas aucrepcusi OTHOMOIOBOTO ONTHYECKOTO BOJIOKHA, TIC/HM * KM;

d — mpuHa crieKTpa UCTOYHUKA U3TYYCHHUS, HM;

B — mmpokonoaocHOCTh HU(POBBIX CUTHAIIOB, MEPEIaBaEMbIX MO ONTHYE-
cKkomy Tpakrty, MI';

M — cucremnniii 3artac BOCII no kabento Ha yyacTke pereHepanui, 1b.
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Ecnu o pesynbraram pacuera nojiydeHo Ly < L; max , TO JUIsI IPOEKTUPO-
BaHUs JIOJDKHBI OBITH BBIOpAHBI ammaparypa Wid KaOenb ¢ IPYyTrHMH TEeXHHYe-
ckumu ganaeiMu (D, d), oOecreurBaroryie OONBIIKI 3arac Mo MIMPOKOIOIOC-
HOCTM Ha y4yacTKe pereHepauuu. Pacuer noikeH OBITh NPOBEJIEH CHOBA.
KpurepueM OKOHYATEIBHOIO BBIOOpA ammapaTypbl WIM KaOels JOHKHO OBITh
BBIITOJIHEHHE COOTHOLIEHUS

L, > L axe (4.4)

MakcumanbHOE 3HAY€HHE MEePEKPhIBAEMOro 3aTyxaHusl (Amax) OMpeaesns-
€TCSl KaK Pa3HOCTh MEXIY MaKCUMaJIbHbIM YPOBHEM MOIIHOCTH ONTHYECKOIO
M3JIy4YEHUs Ha TIepeiadye U YyBCTBUTEILHOCTHIO IPUEMHUKA!

Pmn.max B I:)r[p.min = Anax' (45)

MuHuManpHOE 3HAaYEHUE MEePEKPhIBAEMOTO 3aTyXaHUsl (Amin) ONpeaesieT-
Csl KaK Pa3HOCTh MEXJYy MUHUMAJIBHBIM YPOBHEM MOIIHOCTH ONTHYECKOTO H3-
JydeHUs Ha Mepeadye u neperpy3Kon mpueMHHKA.

PH3n.n1jn o Pnp.max = A\m’n (46)

XapakTepUCTHKHA Pysy max ¥ Prp. min B (4.5) 1 (4.6) IpUBEIEHBI B TEXHUYE-
CKHX XapaKTepUCTHUKaX MPUMEHSIEMOH armapaTyphbl.

Cucremublii 3anac (M), yYUTBHIBAIOIIUNA H3MEHEHHE COCTaBa ONTHYECKOTO
KaOeJIst 32 CUeT MOSIBJICHUSI IOTIOJHUTENBHBIX PEMOHTHBIX BCTABOK, CBAPHBIX CO-
CAVMHEHUH, a TakKe U3MEHEHHUS XapaKTEPUCTHK ONTUYECKOTrO Kadessi, BbI3BaH-
HBIX BO3JIEHCTBUEM OKPY’KAIOIIEH CPENIbl U YXYAIICHUEM KaueCTBa OMTHYECKUX
COeIMHUTENIEH B TEUCHUE CPOKa CIIYKObI, YCTAHABIMBAETCS MPU MPOCKTUPOBA-
Hun BOCII ucxons u3 ee Ha3HAUYCHUS WM YCJIOBUU SKCIUTyaTallud OINEpaTopoM
CBSI3U, B YAaCTHOCTH HCXOJII M3 CTATUCTUKHU TMOBPEXICHUS (OOPHIBOB) KaOes
B 30HE JCUCTBUA ONEpaTopa.

Jlnarna3oH ycTaHaBIMBAEMbIX 3HAYEHUN CHUCTEMHOTO 3amaca JIeKHUT, Kak
npaBuio, B npegenax 2—6 (ab), 4To cOOTBETCTBYET HambOOJee WIM HaUMEHEe
OJlaronpuATHBIM yciioBusM dkcruryatanuu BOJIC.

[IpuBeneHHbIE BBIPAKEHHS TO3BOJISIOT OICHUTh MAaKCUMAaIbHBIC JJIMHBI
YY4aCTKOB pereHepalii Ha ONTHYeCKOM BoJiokHe Tumna SSF. [ apyrux TUmos
BOJIOKOH JIOJDKHBI OBITH BHECEHBI KOPPEKTHUBBI MPH MPUMEHEHUU ONTHYCCKUX
BOJIOKOH ¢ MUHMUMH3UPOBAaHHBIMH MOTEPSAMU HA A = 1,55 MKM MJIM ¢ MUHUMU-
3UPOBAHHON AUCHIEPCUEN, A TAKXKE MPU UCHO0JIb30BaHuH TexHoiaorun WDM.
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4.1. OueHka 6rogxeta BOJIC

PeasibHO cymiecTByeT BIOJIHE KOHKPETHAS JIJIMHA YY4AaCcTKa CETU MEXIy Ha-
CEJICHHBIMU TTYHKTaMU WJIW Y3JIaMU CBSI3M. DJTa JJIMHA MOXET OBITh KaK OOJIbIIe
pacueTHOM MakcuManbHOW, Tak M MeHblle. Ctpykrypa BOJIC — okoHeuHbIe
IYHKTBI, TyHKTBI BBIJICJICHUSI, OTBETBJICHUS MOTOKOB, ONPEJACICHHBIE B TEXHU-
YEeCKOM 3aJJaHuU, MOTYT OBITb PACMOJOKEHbl CaMbiM HEONPENEICHHBIM, HO
BIOJIHE KOHKPETHbIM oOpazom. I[lpenpiaymiuii pacuer Moka3bIBaeT, Ha KaKUe
JUIMHBI TIPU BBIOPAHHBIX CKOPOCTSIX MEpeladyd MOXKET PacCUUTHIBATh MPOEKTHU-
POBIIMK, HO HE JaeT OTBETA Ha BONPOC: UTO JAenarh, eciin yuactok BOJIC HeoO-
XOJIMM 3HAYUTEITHLHO 00JIee KOPOTKUIA?

DTO IPUBOAUT K MOSIBJICHUIO €I1I€ OJHOW OIIEHKH JJIMHBI Y4acTKa, 4 UMEH-
HOo Oromxera BOJIC, KOTOpBIM CBA3BIBAET XapaKTEPUCTUKU MPEAINOIaraeMou
K MCTOJIb30BAaHUIO allapaTypsl U mapameTpos nepenaun BOJIC.

Hpyrumu cinoBamu, Jro0asi anmaparypa, NpeJHa3HauYeHHas JJIsi OpraHu3a-
MU TU(PPOBBIX MOTOKOB TOTO HJIM MHOTO YPOBHSI MEPAPXHUH, UMEET B COCTaBE
MPOYMUX BBIXOJHBIC U BXOJAHBIE XapaKTEpUCTUKHU. [Ipexae Bcero kK HUM OTHOCSAT-
Csd YPOBHM MOUIIHOCTH OINTHYECKOTO M3JYYEHHUS U 3aKOH €€ HU3MEHEHUS
B IIPOIIECCE DKCIUTyaTallud Ha padodeil NJIMHE BOJHBI, a TAKKE YYBCTBUTEIb-
HOCTb TPUEMHHUKA M €ro Meperpy3odyHas CIOCOOHOCTh, T.€. JNUHAMUYECKUI
JMana3oH paOoThI armapaTyphl.

VYuuteiBast TOT (paKT, 4YTO MPU UCTIOIB30BAHUU OJHOMOJJOBBIX ONTHUYECKHUX
BOJIOKOH, Y KOTOPBIX MOTEPU OYEHb HEBEIMKHU, cymmapHoe 3aryxanue BOJIC
MOXET OKa3aThCsl TOpa3io MEHbBIIE, YEM ATOTO TpeOyeT AMHAMUKA PaOdOTHI al-
napaTtypbl, YTO MOKET MPUBECTHU K CYIIECTBEHHOMY POCTY TapaMeTpPOB OIIMOOK.

KonuyecTBeHHO OFO/IKET JIMHUHM MOYKHO OLIEHUTD CIAEAYIOIIUM 00pa3oM:

Amax Z 0o clpy A3 2 Ay, (4.7)

rae oL, —3aryxaHnne ydactka pereHepaiun; Aa — mpeieinsl H3MCHCHHS 3a-

TyXaHUA OINITUYCCKOI0 aTTCHIOATOpPA, YCTAHOBJICHHOI'O AJIA PErYJIUPOBKU ITOTEPh
B JIMHHUH.
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5. BbIBOP CIMOCOBA CTPOUTEJNIbCTBA BOIJIC
N ONMUCAHUE KOHCTPYKUUUN BOK
AnA BbIbBPAHHOIO BAPUAHTA

B macrosimiem pasznene OyayT MEpedrcIICHbl OCHOBHBIE CIOCOOBI CTPOU-
tenbcTBa BOJIC n xonctpykuuu BOK, koTOpble MOTYT OBITh MCHOJIB30BAHBI,
IIPY TOM UJIM MHOM BapUaHTe.

Bapuant ctpoutensctBa BOJIC yka3aH B 3aaHUM U OINpPEIEIICH MOCIe-
HUMU [UdpaMu CTyIEHUYECKOro OujieTa, CTYACHT J0KEH KOHKPETHO OIMKCATh
€ro OCHOBHBIE JJOCTOMHCTBA U HEJIOCTATKHU.

[Ipeanoxuts koHCTpyKIKUIO BOK 1151 BBIOpaHHOTO croco0a CTpOUTENhCT-
Ba, UCIOJb3Yys KAaTaJOTW MPOU3BOAUTENEH KaOEIbHOW MPOIYKIMH, HApPUMED
OIITOH, CesKabenrOnruk, OKC-1, pacnonoxenusix B Cankrt-IleTtepOypre,
WJIM JPYTUX IPOU3BOAUTEIICH.

OnpenenuTs YUCIO ONTUYECKHX BOJOKOH B kaberne N, KOTOpoe MOXKET
OBITh paccCUUTaHO MO (hopMyIIe

N = Npa6 + Npe3 + Nors, (5-1)

r1€ Npag — 9MCII0 paboYMX BOJOKOH, ONPENENAETCA UCXOMS U3 KOJIMYECTBA UC-
MOJIb3YEMbIX KOMIUJIEKTOB 000PY/I0BaHUS;
Npes — YMCIIO PE3EPBHBIX BOJIOKOH, PABHO YUCITy PabOUMX;

Nors — UHCIIO BOJIOKOH Ha OTBETBJICHUS B MPOMEXKYTOUHBIX MyHKTAX, €CIU
ATO MPEAYCMATPUBAECTCSA NMPOEKTOM, PEKOMEHAYETCS MO 4 B KaXJOM ITyHKTE.
B ciryqae ecny 4mMCIIO BOJIOKOH OKa3bIBAETCSA MEHBLIE §, TO CTYAEHT JOJKEH
pPa3MeCcTHUTh UX B Kabene MUHUMYM 16.

[IpousBecTr pacyeT cpeaHer NPOTIKEHHOCTH CTpOUTENbHOU AHBI BOK,
MPOTSKEHHOCTH MOHTaKHBIX YYaCTKOB, UX KOJIMYECTBA.

Jliist kaberneid, MPOKIaAbIBAEMbIX B TPYHT WM B 3aIIUTHYIO MOJUITHUICHO-
Byto TpyOy (3IIT) cpenHss MPOTSKEHHOCTh Y4acTKa, Ha KOTOPBIH yKIIabIBACT-
Cs CTPOUTENbHAS JJIMHA, ONIPEIAEIIAECTCS U3 YCIOBUMN:

— MaKCHUMaJlbHasl MPOTSKEHHOCTh CTPOMTENIBHOM JUJIMHBI, BBIITyCKaeMas Ka-
OCITBHBIM 3aBOAOM, — 6 KM;

— PacCTOSHME MO TPACCE MEXKAY ITYHKTAMHU HA BCEX y4acCTKax;

— TexHoJorndeckoro 3anaca BOK npu MOHTaxke CTpOUTENBHBIX JJIUH.

Takum 00pa3oM, €ciii pacCTOSIHUE MEKIY MyHKTaMH Ha KOHKPETHOM y4Ya-
CTKE paBHO L, onpeaenum KOJIMYECTBO CTPOUTENBHBIX IJTUH HA 3TOM y4acTKe:

n=L/6. (5.2)

[Tpu noydennn qpoOHOTO YKCa pe3yabTaT HEOOXOAMMO OKPYTIIUTE B O0JIh-
IIyI0 CTOPOHY, @ 3aT€M ONPEAEIUTh CPEIHIOI MPOTSHKEHHOCTh CTPOUTELHON
JUTMHBI HA ATOM y4acTke, pasaenuB L Ha okpyriaenHoe N. Ecnu pesynbrar nenoe
YHCIIO, TO €r0 HEOOXOAUMO YBEIMYUTH Ha 1.
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OpHako My(Thl, COCIUHSIONINE CTPOUTEIbHBIC JIMHBI, YKIIAJIBIBAIOTCS
B IJJACTMACCOBBIX KOJIOAIAX, M TaM >K€ pa3MellacTcsl TeXHOJIOTMUECKHI 3arac
KaK MHUHHMYM TI0 6 M C KaXJIOH CTOPOHBI, TIO3TOMY OT IOJIYYEHHOTO 3HAUYCHHUS
CpeIHel MPOTSHKEHHOCTH CTPOUTENBHON JTMHBI HEOOXOIMMO OTHSTh KaK MUHU-
MyM 12 M, ¥ 3TO ONPEACIIUT CPpeHEE PACCTOSHUE MEXKTY KOJOAIaMH (TPOTSIKEH-
HOCTh MOHTQ)KHBIX YJaCTKOB) JISl Pa3MEIIIEHUS COSTMHUTEILHBIX My(T IO Tpacce.

Jlnst kabemnel, MOJBEITMBAEMBIX Ha PA3IMYHBIX OMOpaxX, MPOTSIKEHHOCTH
CTPOMTEILHOM JITMHBI M MECTa Pa3MEIICHUS] COCTUHUTENBHBIX MY(T OIpeacs-
FOTCSI M3 CIICTYIONTUX YCIIOBHIA:

— My(TBI JOJDKHBI pa3MeIIaThCcsl HA OMOpax, T. €. CTPOUTEIIbHBIC JTHMHBI
JOJDKHBI HAYMHATHCS U 3aKaHYUBATHCS HA OTIOPaXx;

— JIOJDKHO OBITh MPETyCMOTPEHO MECTO JJIs KPEIUICHHUS 3aIllUTHOTO KOH-
TeliHepa, rae OyaeT pa3meniaTbes TexHojorndeckuid 3anac BOK u mydra;

— pa3Mep KOHTeHHepa JODKEeH 00ecIeunBaTh BO3MOXKHOCTh YKIIAIKU 710 30 M
TexHoJioruyeckoro 3amnaca BOK.

MakcumanbHas IpOTSKEHHOCTb CTPOUTEIBHON JUINHBI Kabenel (L¢ ;) B rpo-
30TOpOCe — 4 KM, JIJIsl CAMOHECYIINX, TUIIA «8» («BOCBMEPKW» ), HABUBHBIX — 6 KM.

Takum oOpazoM, eciii CpemHss MPOTSHKEHHOCTh MPOJieTa Ha KOHKPETHOM
Y4acTKe paBHa L, TO KOIMIECTBO NPOJIETOB, KOTOPOE YKIAIBIBAETCSA HA CTPOU-
TEIHLHOU JIJTHHE Ha 3TOM y4YacTKe, ONPEAeIIeTCs TaK:

n=L., /Ly (5.3)

[Ipu monydyeHuu APOOHOrO uUMCia Pe3yabTaT HEOOXOJAUMO OKPYTJIUTH
B MEHBIIYID CTOPOHY, a 3aT€M OINPEACIUTh CPEAHIOI MPOTSKEHHOCTH
CTPOUTENBHOU JJIMHBI HA 3TOM YYaCTKE, YMHOKHUB OKPYIJIEHHOE N Ha cpen-
HIOKO JUIMHY IIPOJIETA.

5.1. Mpoknapka kabens HenocpencTBEHHO B FPYHT

XapaktepusyeTcsi onpe/e’IeHHbIMU TpeboBaHUsIMU K KoHCTpyKimn BOK.
[Ipexxne Bcero 310 Hamu4ue OPOHENOKPOBOB (puc. 5.1) TOro WM MHOTO BUJA,
HEOOXOUMBIX JJis 3amuThl cepaeuHnka BOK ot paznuunoro pona Mexanuue-
CKHX MOBPEXKICHUIN MTPH 1aBJIICHUU TPYHTA.

Puc. 5.1. BOK st mpokiiaaku HETOCPEACTBEHHO B TPYHTE:
a) kabens Trma OKJL; 6) kabens Tuma OKb

26



[Ipoxnanka ocymiecTBIsIETCS KaOeIeyKIaauuKoM WA BPYYHYIO, HEOO0XO-
IMMO KOHTPOJIMPOBATh ycuiue TskeHusa. Ctoumocth Takoro tuna BOK —
B cpenHemM ot 2800 1o 3600 momt./km.

CKOpOoCTh CTPOUTENBCTBA B CHJIBHOM CTENEHW 3aBUCUT OT THUIIA TPYHTA,
B cpeaneM 1,0—1,5 kM B cMeHY.

@DaKTOpbl, KOTOPHIE ONMPEEIAIOT HAJCKHOCTh IOCTPOEHHON TaKUM CIOCO-
6omM BOJIC, 00yciioBieHbI Ka4€CTBOM TOJTOTOBKH TpaHIIeH (HATMIHEM H3THOOB,
KaMHEN U JIPyrux HEOJHOPOJHOCTEHN), BO3JIEUCTBHEM aTMOC(HEPHOTO SJIEKTPHU-
YeCTBa, TaK KaK KaOeiah WMEET METAIUIMYECKUE MOKPOBBI, KOPPO3UEH, MEXaHHU-
YECKUMH MOBPEKICHUSIMU CTOPOHHUMU OpPraHU3allusIMH.

5.2. NMpoknagka BOK B 3awmuTHyo Tpyoy

[IpeaBapuTenbHO MPOKIAIABIBACTCS B TPYHT KabeneykiaqaukoM (puc. 5.2)
3amuTHas TpyOa (puc. 5.3), a 3aTeM B Hee MHEBMOCIocoOoM 3aayBaeTcs BOK.
[Ipu yxnanke kaGeneld B TpyOONpOBOJAX MOBBIIIAETCA CTENEHb 3ALIUTHI I0-
CJIEIHUX OT BUOPAIIMOHHBIX BO3ACUCTBUN U MEXaHWYECKUX HAIPSKEHUN, BO3HU-
KalIuXx B pe3ynbrare Aedopmaruu rpynta. BOJIC cTaHOBUTCS TTOTHOCTHIO /TN -
AIIEKTPUYECKON, TaK Kak TpeOOBaHUS K MeXaHWYeCKUM Xapakrepuctukam BOK
HIKE ¥ HeOOXOJMMOCTh MMPUMEHEHUsS] OPOHETIOKPOBOB OTIaaaeT (puc. 5.4).

Puc. 5.2. Ilpoxnanaka Tpyo Puc. 5.3. 3amuTHBIE TPYOOITPOBOIBI
HEMOCPEJCTBEHHO B IPYHT

[Tpoknanka TpyOOmpoBOIa OCYIIECTBISIETCA KaOeIeyKIaquuKoM, B TPAHIIICIO.

Hanexnocts mono6Horo tuna BOJIC Beime. CoBpeMeHHOE 000pyA0BaHHE
I 3ayBKu Kabenst (puc. 5.5) obecreurBaeT ckopocTh 3aayBa 60—80 M/MuH,
YTO TMO3BOJSIET CYIIECTBEHHO YBEJIMYUTH CKOpOCTh cTpoutTenbctBa BOJIC u
00ecCIeunTh €€ BEICOKYI0 PEMOHTHOIIPUTOHOCTD.
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Puc. 5.4. BOK 111 tHEBMOIIPOKIIAIKH: Puc. 5.5. Umxexrop [ICH-1

1 — eHTpaNbHBINA CHIIOBOM 3IIEMEHT: 171 3a1yBKHU Kabes
mmanexrpuueckuii (JII10), cranshoii (CIIO);
2 — ONTUYECKOE BOJIOKHO (0T 2 j10 12
B KKIOM MOJIyJie); 3 — ONTHYECKHUI MOTYJIb
(ot 1 10 12); 4 — runpohOOHbII 3aMOTHUTEITb,
5 — xopzaens; 6 — monuATHIIEHOBAs 000I0YKa

5.3. Npoknagka BOK B kabenbHy0 KaHanusauuo

Otot crnocob (puc. 5.6) mpumeHsieTcs, Kak MpaBWIO, B HACEICHHBIX TyHK-
tax. [Ipu peanuzaunu nubo cpa3y MpoKIAIbIBAIOT OPOHUPOBAHHBIN KaOeab He-
MOCPEACTBEHHO B acOOIIEeMEHTHBIN KaHai kabenbHoU kaHanuzanuu (KK), mubo

mIdl ] . CHayaja 3aTacKMBAlOT B KaHaJ IMOJIUITHIIEHO-
ﬁb “J‘ BYyI0 TpyOy, a 3areM B Hee — BOK Goinee mpo-
| Ay CTOW KOHCTPYKIIMM M COOTBETCTBEHHO OoJjee
JELIEBBIN.

[Tonzemunas KK ¢ nnuHOU 1mponeroB me-
XKy CMOTPOBBIMHU yCTpoucTBamMu 10 125 M
COOpYy’KaeTcsl U3 OAMHOYHBIX WM COJIOKUPO-
BaHHBIX B MaKeThl TPyO, MPOKIaAbIBAEMbIX
B 3eMJie, TPEUMYIIECTBEHHO B TEIIEXOHOM
yacTu ynuil, Ha riyoune ot 0,4 1o 1,8 M.

[Ipu mpokianke OMTHUYECKOTo Kabemns
B KaOEJIbHYIO0 KaHaIM3alMI0 Hanbosee MMUPOKO UCHOJIb3YETCs] METOJl 3aTsATHBa-
HUA Ka0essl ¢ MOMOIIbIO JIEOEKHU, CHA0)KEHHOW YCTPOMCTBOM OIpAaHUYEHUS TH-
TOBOT'O YCHWJIUS M IPYTUMU YCTpoiicTBaMu (puc. 5.7).

[Ipu 3TOM He OJIKHBI MPEBBIIATHCS YKa3aHHbIE B HOPMATUBHO-TEXHUYEC-
KON JOKyMEHTAIMH MPEAEIbHO JOMYCTUMbIC 3HAUYCHUSI MEXaHUYECKUX BO3JEH-
CTBUI Ha Kabellb, B IEPBYIO OUYEpeb YCUIUN PACTSKEHUS U CXKaTHUsl, KIMMaTHU-
YEeCKUX YCIIOBUHM (HIDKHSS MpeleibHasi TeMIepaTypa MpoKIaaky, Kak MpaBuio,
cocrapisieT —10 °C), nomyctumslie paanychl u3ruda xabdens (paguyc usrudba He
noJKeH ObITh MeHee 20 Hapy)KHBIX TUAMETPOB).

Puc. 5.6. 3ararusanme BOK
B Ka0OeIbHYIO0 KaHATTU3AIIUIO
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B) r) 1)

Puc. 5.7. Ycrpoiicta, ucnonszyembie it npokinagki BOK B kabenpHYI0 KaHAIN3ALUIO!

a) koHaykTop A 3ararusanust BOK; 6) ycrpoiictBo «@urapo»; B) KaOenbHbII YyIIOK;
I') BEPTIIIOT; 1) py4Has jJedeaxa

5.4. OpraHnsaumsa nepexonoB Yepes pasnunyHbie nperpaabl

be3yci10BHO, OCHOBHBIM METOJIOM JIJIsl OPTaHU3AINN KaOeIbHBIX MTEPEX0I0B
4yepe3 pa3IM4HOro poja KOMMYHHMKAIMH, JOPOTH, PEKH, 03€pa WM MPOCTO He-
yInoOHBIE MeCTa SIBIISETCS TOPU3OHTAIBHO (BEpTUKAIBHO) HampaBlieHHOE Oype-
Hue. OHO OpraHU3yeTCs MOCPEICTBOM CIELMAIBHBIX MAIIMH U MEXAaHU3MOB, OT-
BEYAIOIINX KOHKPETHBIM YCIOBUSIM MPOKIAIKU KaOesl.

[TpumepHas cxema OJIHOTO M3 BAPUAHTOB MpHBEAEHA Ha pHC. 5.8.

S

1. Byponas ycranonxa (Twn Prime Drillling) < (\‘

2, Byposan wrakra
3. Byposan ronosxa \

o ™
4. Pafnonoxaums nonoxesus Gyposod rononkm Q
5. Pacwmnpwrens rpyHTa O
e - :
, -

5

6. BypoBoA KaHan
7. 3ararusaemas Tpyba

%
8, Beprnor =

Puc. 5.8. Cxema opranusanuu nepexoia 4epes3 aBTo10pory:
1 — ©6ypoBas ycTaHoBKa; 2 — OypoBas mTanra; 3 — OypoBasi TOJIOBKa;
4 — paguoNoKaIus MOJOXKEHHs OypOBOM TOJIOBKH; 5 — pacIIUpPUTENh TPYHTA,
6 — OypoBoii kaHal; 7 — 3aTATHBacMas TpyOa; 8 — BepTIIOT
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Puc. 5.9. Mamuna ropu3oHTanbHO-HAINPaBIEHHOTO OypeHus B padboTe

PeanbHO 3TO BBIMIAIUT AOCTATOYHO CJIOKHO M TpeOyeT CHEelHUalIbHBIX pe-
HIEHUH 10 Pa3MEIICHUI0 000pYI0BaHMsl, €r0 OOCIIYy>)KUBaHHUIO U TIp., HO JIOCTO-
MHCTBA HEOCHOPUMBI. MEeTO/1 TOpU30HTAIbHO-HAPABIEHHOTO OypeHUsl SIBJISETCS
aNbTEPHATUBHON TPAJAUIIMOHHOMY TPaHIIEMHOMY METOY M IO3BOJISIET IPEOJ0-
JeBaTh Iperpajbl, BCTpEUYaoIUecs Ha MyTH JIMHEMHOW 4acTH TPyOONpOBOJOB
(pexu, namObl, JOPOTH, KEIE3HOJOPOKHBIE HACHIIU U T. 11.), 0€3 HapyLICHUS
pexuma ux QyHKIuoHupoBaHud. [Ipu ompeneneHMr 3KOHOMUYECKOW BBITOJIbI
HE MPaBOMEPHO MPOCTOE CPABHEHUE OPHUEHTUPOBOUYHOM CTOMMOCTH METOJIa TOPH-
30HTAJILHO-HAMPABJIEHHOTO0 OypeHHsI ¢ OPUEHTUPOBOYHOM CTOMMOCTBIO TPaHIIEH-
HOro MeTojJa. TeXHOJOrusl rOpU30HTATIBHO-HAMPABIEHHOTO OYpEeHUs HE SIBIISIETCS
nemeBoii. XoTs JeHeKHbIe BPEMEHHBIE 3aTPaThl 3HAUHTENHHO YKOHOMSTCS
Ha CTaJUM CTPOUTENIBCTBA, OCHOBHAS DKOHOMMS OT IPUMEHEHUS METOJA JIEXKUT
B JIOJITOCPOYHOM NEPCIEKTUBE, B YEM IO3BOJISIET YOEAUTHCS CPaBHUTEIbHBIN

aHaJIu3 JIByX METOJIOB CTPOUTEILCTBA TPYyOOIpOoBO0B (Tadur. 5.1).
Tabnuya 5.1
CpaBHeHHE METOJIOB MPOKJIAIKH TPYOOIPOBOIOB

TpaHmelHbIi METO ‘ ['opu3oHTansEHO-HANPABICHHOE OypeHue

O06mbem paboT, (puHAHCHI, CPOKU

Bosnb1moi 00beM 3eMIISIHBIX PadoT C MpHBJIE-
YEHUEM TSDKEJION TEXHUKU M pabodelt CHITbI

Onun 6ypoBOI KOMIUIEKC U JIBE OpUTaabl
pabouux

3HauuTeNbHbIE (PUHAHCOBBIE 3aTPATHI

Coxkpaienue purancoBbix 3atpat 10 30 %
3a CYET COKpaIleHUs! CPOKOB IPOU3BOJICTBA pabOT

I[J'II/ITGJ'II)HI)IG CPOKH CTPOUTCIILCTBA

CokpallieHre CpOKOB CTPOUTENLCTBA OT 2 710 20 pa3

Z[OHOJ'IHI/ITCJ'IBHBIG pacxoabl

3arpaThl Ha JIMKBUAALIMIO aBapHil U UX
MOCJIEICTBUI

Puck BO3HMKHOBEHUS aBaApUIHBIX CUTyalui
CBEJICH K HYIIIO

OKCIUTyaTalluOHHBIE PacX0/Ibl HA KOHTPOJIb
Y PEMOHT

lapanTus AUTENTHEHON COXPAaHHOCTH TPYOOIPOBOIA.
OTCyTCTBHUE IKCITYaTAIMOHHBIX PACXO/I0B

DKOJIOTHS U YEJIOBEK

HanocuTcst HeBOCTIONHUMBIH yiiepO Mpupoie

Hetponyteie sxosorus u janamadt

Hapyiienne 10poKHOT0O MOKPBITHS.
Hapymenne HopMaIbHOrO pUTMa JKU3HU JTFOJIEN

OcraeTcst HETPOHYTHIM IOPOKHOE OKPBITHE.
He npuumnnsieTcs HeyI00CTB JOIM
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5.5. Bo3ayuwHble cnocobbl cTtpontennctea BOJIC

[IIupokoe pacnpoCTpaHEHHE MOTYUNUIIN Pa3IUYHbIE BAPUAHTHI BO3IYILIHOTO
cnocoba ctpoutensctBa BOJIC.

OT1U cnocoObl 00J1aAI0T 1ENBIM PSIZIOM HEOCTIOPUMBIX MPEUMYIIECTB Te-
pea MOJI3eMHBIMU M 3aKJIFOYAIOTCS B CJIEYIOIIEM: HET HEOOXOANMMOCTH B 3eMJIe-
OTBOJIE U HET HEOOXOAMMOCTH KOIaTh 3eMITI0. B pe3yibpTare CTOMMOCTh CTPOU-
TEJIbCTBA B JIBa U OOJI€€ pa3 HUXKE, & CKOPOCTh CTPOUTENBCTBA B HECKOJIBKO pa3
BBIIIIE, YTO OOYCJIOBJIEHO MPEXKAE BCETO BO3MOXKHOCTBIO «IPUBSI3aThY» KOHCT-
pykunto BOK k ToMy Wi HHOMY BapHaHTYy.

B xayecTBe omop, KOTOpbIE MOTYT OBITh UCIIOIB30BAHBI JJII CTPOUTENILCTBA
Bo3ayHbIXx BOJIC, paccmaTpuBaroTes cleayronme:

— OIOPBI MArUCTPAIbHBIX JUHUMN 3JekTponepenayuun (JIDII) ¢ nanpsxeHuem
oT 35 kB u BhIIIIC;

— onops! pacupenenutenbHbix JIOII, Hampumep 1o 10 kB, koTopele moaxo-
IST K KQKJIOMY HACEJIEHHOMY MyHKTY;

— OMNOPbI KOHTAKTHBIX CETEN 3IEKTPUPHULIMPOBAHHBIX JKeNe3HbIX 1opor (DXK/]);

— OMOPBI BO3AYUIHBIX JIMHUH CBSI3U (€CJIM OHU B HOPMAJIbHOM COCTOSTHUM).

Peanuzanus nonoonoro tuna BOJIC Moxker ObITH BBINOJIHEHA Pa3HOO0-
pa3HbIMU CIIOCOOaMU, KOTOPbIE UMEIOT CBOM JIOCTOUHCTBA U HEJIOCTATKH.

5.5.1. lMNodsecka BOK

[Togsecka BOK — camblil mpocToil croco0, KOTOpBI C yCIEXOM IMpUMe-
HSJICSL Yl TIPU CTPOUTENbCTBE METAJUIMYECKUX JUHUN CBA3U MPOCTEUIINX Bapu-
antoB. Haubonee mmpoko pacrpoctpanennsiii Bapuant g BOJIC — 3to uc-
noJsib3oBaHue kabens tuna «8» (puc. 5.10). Texnomorus nmoasecku BOK tuma
«BOCBMEPKMW» MpUBEICHA Ha puc. 5.11.

K nemocratkam sTOro crnocoba cieayeT OTHECTH — BBICOKAs MapyCHOCTH
BOJIC, uTo npuBOIUT K CUIBLHON BUOpALUU, B PE3YNIHTATE MPOUCXOIUT OTPHIB
Tpoca ot cepaeunnka BOK. Obnenenenue kadenst B 3MMHUNA MepUoa U OOpBIB
nuHud. HeBO3MOXXHOCTh TMOJBECKHM B YCJIOBHUSAX BBICOKHUX HaNPSHKEHHOCTEH
AIEKTPUUYECKOTO MOoJiA (OCOOCHHO MEPEMEHHOr0) B CBSI3M C MPOTEKAHUEM IO
TPOCY JAOCTAaTOYHO MOIIHBIX HAaBEJAEHHBIX BUXPEBBIX TOKOB. Bo3xaeiicTBue co-
HEYHOM pajvaliid ¥ MPOUYrX aTMOC(hEpHBIX (PaKTOPOB, MPUBOSAIIUX K KOPPO-
3MM BHEIIHEN Biaro3ammuTHon 000ouku BOK.

Bce 310 mpuBOAMT K TOMY, YTO CPOK CIIYXObI MOJOOHOTO THUIMA JTUHUM
He nipeBbimaeT 17-18 ner. OpHako 3/1€Ch HUCIOJb3YETCS CaMblil JELIEeBbIN
ka6enpb (1800—2400 mos./KkM) U CKOPOCTh CTPOUTEIBCTBA BHICOKA /10 5—6 KM
B CMEHY.
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Puc. 5.10. Koncrpykius BOK Puc. 5.11. IlonBecka BOK
THUTIA «BOCBMEPKU»: THUIIA «BOCBMEPKH

1 — onTHyeCcKOE BOJIOKHO;

2, 4 — ruipooOHbIE 3aTIOTHUTEIIH;
3 — LIEHTpaJIbHBIN CUIIOBOM JIEMEHT —
CTEKJIOIUIACTUKOBBII IIPYTOK;

5 — BHemHAs 00010YKa,;

6 — BHEIIHUI CUJIOBOH 3JIEMEHT

5.5.2. BOK e epo3o3awumHoM mpoce

OnuH u3 cambeix goporux BapuaHTtoB crpouTenscTBa BOJIC — monsecka
BOK B rpozozamutaom Tpoce no JIDII. Cam kabGenp oueHb JOPOTOH, TaK Kak
COJIEP’KUT JIOCTATOYHO MHOIO YIPOUHSIOIIUX 3JIEMEHTOB, KOHCTPYKLIUS KaOes
npusezaeHa Ha (puc. 5.12). Ero crommocts 5—7 toic. gomn./km. Kabens npennasHa-
YeH JUis MOJBECKM Ha OIOpax BO3IYIIHBIX JHMHHUKA 3nekTponepenaun ot 35 kB
Y BBIIIE BMECTO TPO303ALIUTHOTO TPOCa. 3a3eMISIOLIAN MPOBOJ, UMEIOIIUN
OJIMH WJIM JBa cjos mpoBoiok U3 ASC, comepkaliuil ONTUYECKUN CEepICUHUK,
MoHTHupyeTcs HaBepxy JIDII u HeceT ABOIHYIO (PYHKITHIO TPO30TpOCa U KaOess
ces3u. [Iponecc crpoutenscrBa Takux BOJIC — cioxHas TexHM4YecKas 3a7aya,
CBSI3aHHAsl C MPUMEHEHUEM MOIIHBIX HATSKHBIX MEXaHHU3MOB, a CKOPOCTb
CTPOUTEIBCTBA M TEXHOJIOTHS 3aMEHBI CYIIECTBYIOIIETO TPOCA HA BOJIOKOHHO-
ONTHUYECKUIN B OYEHb CUJIBHOU CcTemneHu 3aBUCHUT oT mpodwst JIDIL, 1. e. mecT-
HOCTH, IT0 KOTOPOH OHa mpoxoauT (puc. 5.13).

Bricokas Hanexnocts BOJIC, peann3oBaHHBIX Ha 0a3e IpO303al[UTHOTO
Tpoca, 00BsICHSIETCS TeM, UTO Hecylre kKoHcTpykuuu JIDII paccuntansl Ha Anu-
TEJBHBIN CPOK ciIy>kObl (10 50 JieT) U BBIAEPKUBAIOT BHEIIHUE pa3pylIarolIfe
Harpy3Kku BIUIOTh 70 yparanabix. Kpome Toro, Bpsif 1 BO3MOXHbBI MEXaHHUYE-
ckue nospexaenus BOJIC, kotopas pacnosnoxeHa Ha BbicoTe 10-3Ta’kHOTO J10-
Ma B OY€Hb MPOUYHON METALIUYECKON 000JI0UKe. ITUM OOBACHIETCS UX CTPOU-
TEIbCTBO B TPYAHOAOCTYIIHBIX PETMOHAX, KOTOPBIX B HAaIlEH cTpaHe Oojiee yem
JOCTATOYHO.
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MonynbHast KOHCTPYKLIHS

TpyOuartas KOHCTPYKIUS

________;= e

Bremrnuii Bun

Puc. 5.12. Koncrpykuus u BHemnuii sug BOK B rpo3orpoce

MonynbHass KOHCTPYKLIHS:
1 — cTanpHast IPOBOJIOKA, TOKPHITAs AIIOMUHUEM; 2 — TepMETUYHas TpyOKa
U3 HepXKaBEIOIIEH cTayu; 3 — MPOBOJIOKA U3 aTFOMHHUAEBOTO CIUIABA;
4 — onTHYECKOE BOJIOKHO; 5 — ruIpo(hOOHBIN Teib

TpyOuarast KOHCTPYKITHS:
1 — cranbHast MPOBOJIOKA, MOKPHITASI ATIOMUHHEM; 2 — TepMETUYHAs TPYOKa
13 HeprKaBeIlel CTalin; 3 — ONTHYECKOE BOJIOKHO; 4 — TUAPOPOOHBIH I'ellb

Puc. 5.13. IIpoknaaka OK B rpo303amuTHOM TpoOce:

a) HaTsDKHAs MallIFHA JJIs TPO30Tpoca; 0) mpoliece TSHKEHUS TPo30Tpoca
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Tpacca N - l . |
B nponete 2

r)

Puc. 5.13. IIpoxmnanka OK B rpo303aniuTHOM TpOCE:
B) 3aTSATUBaHHUE TPO30Tpoca B mpoJiete; T) Tpacca JIDII B mponere

5.5.3. BOJIC Ha ocHoge caMoHecyuje2o BOK

Cnoco0 cTpouTenbCcTBa Halllesl HanboJiee MIMPOKOE PacpPOCTPAaHEHUE TaM,
rae qyHa nposetoB Heennka. Konraktueie cetn DX (Lypon = 70 M), pacipe-

pemarenbable ceTd JIDIT (Lypoy = 50...70 M), onopet BJIC (Lypey = 50...70 m).

O10T (hakTOp OOYCIOBIEH T€M OOCTOSITEIHCTBOM, YTO MPU YBEIUYECHUU
JUIMHBI TIpoJieTa TpeOyeTcs YBEJIMYEHHE MeXaHudeckux xapakrepuctuk BOK,
YTO HEW30€KHO BEACT K YBEIMYCHHUIO KOJUYECTBA ApPMUPYIONIUX SJIEMEHTOB
B KOHCTPYKIIMU CEpACYHHMKA U cOoOTBeTCTBEHHO Beca BOK, 4ro, B CBOIO Oue-
pelb, yBEIMUMBAET BeC Kabels B MPOJIETE U BHI3BIBACT JAIbHEHUIIIYIO HEOOXO1-
MOCTh pocTa MexaHunueckux napamerpoB BOK. KoHCTpykiusi camoHecymux
kabenel mpuBeneHa Ha puc. 5.14. TexHONOrust CTPOUTENHCTBA JOCTATOYHO MPO-
CTa, OJJHAKO €€ peanu3arus TpeOyeT HEKOTOPBIX CIEIUaTbHBIX MEXaHW3MOB
(puc. 5.15), pemenust BonpocoB kpemienus BOK k onopam (puc. 5.16), ycra-
HOBKHU MY(T U DJIEMEHTOB CITyCKa KaOeJsi B TPYHT.

6)

Puc. 5.14. OcHOBHEBIE THIIBI
camoHecymux BOK:
a) CO CTEKJIOM; Puc. 5.15. HaTsixHast 1 TOpMO3HAsI MalllMHA
0) ¢ apaMUHBIMU HUTSAMH a5 camoHecymero BOK
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Puc. 5.16. Onements! kpemienuss BOK

5.5.4. HasueHasi mexHosnoz2uss cmpoumesnibcmea BOJIC

Opna u3 Hanbosee MHTEPECHBIX TEXHOJOTUN ¢ TOUKU 3PEHUS KaK TEXHUYE-
CKOM peasii3aliiu, Tak 1 BO3MOXKHOCTEH MPOKIIAJIKN KaOesl.

JIOCTOMHCTBa HAaBUBHOW TEXHOJIOTMU HeocnopuMsbl. IIpexnae Bcero 3To
BO3MOXKHOCThH cTpouTh BOJIC mpaktuuecku B JHOOBIX YCIOBHUSIX Kak Imepece-
YeHHOW MECTHOCTH (TOpbI, TyHJIpa, Talra, Tam, riae noctpoensl JIDII), Ttak u
pa3uuHbIX mperpaa (>kejae3Hble ¥ aBTOMOOMIIBHBIC JOPOTH, (DUACPHBIC JIMHUU
Pa3IMYHOTO Ha3HAYCHHS, JOMa, OTOPOJIbI, OBpPArd M Ip.) 0€3 JOMOJHUTCIIHHBIX
MPUCIIOCOOJIEHUI U TIOMOCTOB.

BTopbiM BaxkHBIM (PAKTOPOM SIBISETCS TO, YTO MOJOOHOTO THUIIA JIUHUSA
He TpeOyeT OOJIBIIOr0 YHUCa JIOMOTHUTEIBHBIX AJIEMEHTOB KPEIUICHUS, a HC-
MOJIb3YET MOIIHBIE HECYIIME KOHCTPYKIIMU CYIIECTBYIOIIMX JIMHUI 3JIEKTPOIIE-
penauun (rpo303alluTHBIA TpOC, (Pa3oBbIe MPOBOJIA), KOTOPHIE U 00ECTICUMBAIOT
NOJDKHYIO Mexanndeckyro 3amuty BOJIC.

KabGenb s HakpyTKU Ha MPOBOJA — OJMH U3 CaMbIX JCHICBBIX, TaK Kak
He TpeOyeT MOTMOTHUTENBHBIX AJIEMEHTOB KECTKOCTU. KOHCTPYKIMs HaBUBHBIX
kabeneit mpuBeneHa Ha puc. 5.17. EquHcTBeHHOE TpeOOBaHUE — BBICOKAs Tpe-
KHHT-9PO3MOHHAS. CTOMKOCTh BHEIIIHEH BJIAro3alliUTHON OOO0JIOYKH, TTOCKOJIBKY
ka0enb, KaK MPaBUIIO, BACUT B MOIIIHOM JICKTPUUECKOM II0JIE.

Puc. 5.17. BOK n1s HaBuBKH
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Peanu3amus HaBUBHOW TEXHOJIOTHUU OCYIIECTBIISIETCS] C MPUMEHEHHEM CIIe-
[[MaJbHOM HABUBOYHOW MAIlIMHBI, KOTOPasi U OCYIIECTBIISIET HAKPYTKY JIETKOTO,
MOJHOCTRIO TuaiekTpuueckoro BOK Ha Hecymuii Tpoc (puc. 5.18).

a) 0)

Puc. 5.18. Peanuzanusa HaBUBOYHBIX MAIIUH:
a) HaBUBOYHbBIE MAIIMHBI 3aNIAHBIX (pUpM;
0) HaBMBOYHAs MalInHa ¢ 6a30BbIM OapabaHoM

3aknw4yeHue

B 3akmioueHuM CTYIEHT MOJDKEH CHAeNaTh BBIBOJA O I1€71eCO00pa3HOCTH
MPUMEHEHUSI PACCMOTPEHHOTO BapHaHTa PEKOHCTPYKIIMU Yy4acTKa CETH B pe-
THOHE MO CJIEIYIOIIUM KPUTEPHUSM:

— JIOCTYITHOCTh TOJKITIOYEHUS MO pa3paldaThiBAEMOMY Y4YacTKy K YCIyram
CETHU KaK C SKOHOMUYECKOH, TaK U TEXHHYECKON TOUEK 3PEHHUS;

— BO3MOKHOCTH M MEPCIEKTUBBI PA3BUTHUSI CETH CBSI3M PETUOHA — TOJIKITIO-
YeHHUE JIOMOJTHATENLHBIX ITYHKTOB U pacimpenne oobeMa Tpaduka;

— OIIEHKA BApUAHTOB MOJAKJIIOUYEHHS MPOMEKYTOUHBIX ITYHKTOB MO CXEME
BBIJICJICHUS TTOTOKOB WJIM OTBETBJICHUS BOJOKOH KaK ¢ AKOHOMUYECKOU, Tak U
TEXHUYECKOUN TOUEK 3PEHUS;

— ouenka ypoBHs MouuTopunra BOJIC B peruone.
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MpunoxeHue 1

BapuaHTbl NnNnaHOB Tpacc

Bapuantsi: 00, 31, 93. B npoekre paccMaTpuBaTh TpacCy MO MapuipyTy
AnbmerbeBck — byrynbma — OkTs10pbckuii. KapTy ucnonb3oBath ¢ caiita «SH-
nekc. KapTei».

Jist BapuanTa 00 paccMoTperh TexHoJoruto npokiaaku BOK Henocpen-
CTBEHHO B TrpyHT. Tpaccy BbIOpaTh BIOJIb aBTOAOPOr (a/m), paccMOTpeTh U
CPaBHUTB JBa BapUaHTa C YKa3aHUEM BCEX NIEPEXOA0B UX IPOTKEHHOCTH.

Jnis BapuanTta 31 paccmotrperh TexHojoruio nojaeckn BOK tuma «8»
Ha onopsl pacupeaenurensHoit JIDII 10 kB, cpennsas npoTsKeHHOCTH MpoJIeTa
70 M, Ha KapTe 0003HAYUTH cxeMy mpoxoxkaeHus Tpaccol JIDII ¢ ykasanuem Kxo-
JMYECTBa ONOp Ha yuyacTke (pacnpeaenutenbHas JIDII nomkHa 3ax01uTh BO Bee
MIPOMEKYTOUHBIE ITYHKTHI).

Jisi BapuanTa 93 paccMOTpPETh TEXHOJIOTMIO IIOJIBECKM CAMOHECYLIETO
BOK na meramnueckue onopsl JIDII 35 kB, cpennss npoTS)KEHHOCTh MPOJIETa
130 M, Ha kKapTe 0003HaUUTH cxemy npoxoxzaeHus Tpaccel JIDII ¢ ykazanuem
KOJINYECTBA ONOpP Ha ydacTke (BbicokoBosbTHas JIDII mpoxoaur yepes3 okoHeu-
HbIE ITYHKTBI U TPOMEKYTOUYHBII).

Bapuantser: 01, 32, 92. B npoekre paccMarpuBaTh Tpaccy IO MapUIPyTy
Ap3zamac — Capos. Kaprty ncnonbs3oBats ¢ caiita «Suaekc. KapTo».

Jusi BapuanTa 01 paccMOTpPETh TEXHOJIOTMIO IIOJIBECKM CAMOHECYLIETO
BOK Ha xene3o6etonnsie onopsl JIDII 35 kB, cpenHss npoTsKeHHOCTh MpoJie-
ta 110 M, Ha KapTe 0003HAUUTH cxeMy IpoxoxaeHus Tpaccel JIDII ¢ ykazanuem
KOJIMYECTBA OMOpP Ha ydacTke (BbICOKOBOJbTHasA JIDII mpoxoauT Tonbko vepes
OKOHEYHBIE TTyHKTHI).

s BapuanTa 32 paccMoTpeTs TexHOJOTHI0 npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BbIOpaTh B/I0JIb aBTOOPOT, PACCMOTPETh U CPABHUTH
JIBa BApMaHTa C YKa3aHUEM BCEX MEPEXOJ0B, UX MPOTSHKEHHOCTH.

s BapuanTa 92 paccMoTperh TeXHOJIOTUIO npoknaaku BOK B 3ammr-
HYIO IJIacTMaccoByto TpyOy. Tpaccy BbIOpaTh BJ10JIb aBTOAOPOT, pACCMOTPETh U
CpPaBHUTH JBa BapUaHTa C YKa3aHUEM BCEX NMEPEXOA0B, UX MPOTKEHHOCTH.

Bapuanrtsi: 02, 33, 91. B npoekte paccMaTpuBaTh TPAcCy MO MapuipyTy
ApmaBup — Jlabunck — benopeuenck. Kapry mcnons3oBath ¢ caiita «SHaekc.
Kaptb.

Jua BapuanTa 02 paccmotpeTs TexHOJorHI0 npoknaaku BOK Henocpen-
CTBEHHO B TpyHT. Tpaccy BbIOpaTh BIOJIb aBTOJOPOT, PACCMOTPETh U CPABHUTH
JIBa BapHaHTa C YKa3aHUEM BCEX MEPEXOIOB, UX NPOTHKEHHOCTH.
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st BapuanTa 33 paccMoTpeTh TexHonoruto noasecku BOK tuna «8» Ha
onopsl pacnpenenurensHon JIOII 3,0 kB, cpenHsss mpoTSHKEHHOCTh HpOJIEeTa
60 M, Ha kapTe 0003HAYUTH cxeMy mpoxoxaeHus Tpaccol JIDII ¢ ykazanuem Ko-
JMYecTBa ONop Ha yvacTke (pacnpenenutenbHas JIDII nomkHa 3aX0QuTh BO BCe
IPOMEKYTOUYHBIE ITYHKTHI).

s BapuanTa 91 paccMOTpeTh TEXHOJIOTHMIO NOJABECKH CaMOHECYILETO
BOK na meramnnueckue onopsl JIDII 35 kB, cpenHss NpoTS)KEHHOCTh MPOJIETa
110 M, Ha KapTe 0003HAUUTH cxeMy mpoxoxkiaeHus: tpaccol JIOII ¢ ykazanuem
KOJIM4YeCcTBa ONop Ha ydacTke (BbicOKOBOsbTHAS JIDII mpoxoauTt yepe3 okoHeu-
HbIE ITYHKTBI U TPOMEKYTOUHBIN).

Bapuanrtsi: 03, 34, 89.

B mpoekre paccmarpuBarhk Tpaccy mo Mapupyrty Bomorma — I'pssosen.
Kapry ucnone3oBars ¢ caita «IHaekc. Kapts.

s Bapuanta 03 paccmorpers TexHoJsioruto nojsecku BOK B rpososa-
LIMTHOM Tpoce Ha MeTaimmdeckue onopsl JIDII 35 kB, cpenHss NpoTsSKEHHOCTh
nposiera 110 M, Ha kapTe 0003HAUUTH cxeMy IpoxoxaeHus Tpacchl JIDII ¢ yka-
3aHHEM KOJMYECTBa OMOp Ha ydyacTke (BbicokoBousibTHas JIDII mpoxoaut uepes
OKOHEYHbIE ITYHKTBHI).

s BapuanTa 34 paccMOTpeTh TEXHOJIOTMIO npoknaaku BOK B 3ammr-
HYIO IU1acTMaccoByto TpyOy. Tpaccy BbIOpaTh B10JIb aBTOAOPOT, pACCMOTPETH U
CPaBHUTH JBa BapHaHTa C YKa3aHUEM BCEX MEPEXOA0B, UX MPOTIKEHHOCTH.

Jisi BapuanTa 89 paccMOTpPETh TEXHOJIOTMIO IIOJBECKM CAMOHECYLIETO
BOK Hna xene3zo6eToHHbie onopsl pacupeaenutenbHoit JIDIT 10,0 kB, cpenusis
NPOTSHKEHHOCTh mpojieta 80 M, Ha KapTe O0O03HAYUTh CXEMY MPOXOXKICHUS
Tpaccel JIDII ¢ ykazaHneM KOJIMYECTBa ONOP HAa y4acTKe (pachpeneiauTesIbHas
JIDII noymkHa 3aX0IUTh BO BCE MPOMEXKYTOUHBIE ITYHKTHI).

Bapuantsr: 04, 35, 88.

B npoekrte paccmartpusars Tpaccy 1o Mmapupyty ['anuy — Jlonapeso.

Kapty ucnons3oBars ¢ caiita «Snaekc. Kapte.

s BapuanTa 04 paccmoTpeTs TexHoJoruio npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BeIOpaTh B0JIb aBTOJ0OPOT, PACCMOTPETh U CPABHUTH
JIBa BapHaHTa C yKa3aHUEM BCEX MEPEXO0B, UX MPOTHKEHHOCTH.

Jusa BapuanTa 35 paccMOTpPETh TEXHOJIOTHMIO MOJBECKH CAMOHECYILETO
BOK Ha onopsl koHTakTHOW cetu K], cpemHsisi NpOTSKEHHOCTh IPOJieTa
60 M, Ha kapTe 0003HAYUTH cxemy npoxoxaeHus tpaccekl BOJIC ¢ ykazanuem
KOJIMYECTBA OIMOP HA YYaCTKE.

Jusa Bapuanta 88 paccMorpeTs TexHonoruio npokiaaku BOK B 3ammr-
HYIO TIJIacTMaccoByo TpyOy. Tpaccy BEIOpaTh BJOJIb aBTOIOPOT, PACCMOTPETh U
CpPaBHUTH JIBA BapHaHTa C YKa3aHUEM BCEX MEPEX0JI0B, UX MPOTIKEHHOCTH.
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Bapmuanrsi: 05, 36, 87.

B npoekre paccmatpuBarh Tpaccy no Mapupyty MBanoBo — Buuyra.

Kapty ucnons3oBars ¢ caiita «Snaekc. Kaptem.

s Bapuanta 05 paccmorpers TexHojnoruto noasecku BOK Ttuma «8»
Ha onopbl pacnpeaenurenbHon JIDIT 3,0 kB, cpenHss npoTsHKEHHOCTh MTPOJIETA
60 M, Ha kapTe 0003HAYUTH cxeMy mpoxoxkaeHus Tpaccol JIDII ¢ ykasanuem Ko-
JUYecTBa Onop Ha ydacTke (pacnpenenutenbHas JIDOII nomkHa 3aX01uTh BO BCe
MIPOMEXKYTOUYHBIC TYHKTHI).

s BapuanTa 36 paccMoTpeTs TexHOJOrHI0 npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BbIOpaTh BJ0JIb aBTOAOPOT, PACCMOTPETh U CPABHUTH
JBA BapHaHTa C yKa3aHUEM BCEX MEPEXOJO0B, UX MPOTKEHHOCTH, PACCMOTPETH
Bonpockl mpokianku BOK B kabenbHyro kaHanmuzauuio B T. MiBaHOBO, ecnu
MTC naxonutcs Ha nepeceuenuu lllepemerseBckoro np. u [IymkuHCKo# yiI.

Jisi BapuanTa 87 paccMOTpETh TEXHOJIOTHIO MOJBECKM CAMOHECYLIETO
BOK Ha onops! konTakTHOM cetn DK/, yepe3 EpmonnHO, CpenHss IpOoTsKEeH-
HOCTb rpojieta 50 M, Ha KapTe 0003HAUUTh cXeMy IpoxoxaeHus Tpaccsl BOJIC
C yKa3aHuWEM KOJM4YeCTBa Omop Ha yvactkax MBanoBo — Epmommno, Epmonu-
HO — Buuyra.

Bapuanrsr: 06, 37, 86.

B npoekre paccmaTtpuBaTh Tpaccy no Mapuipyty Mmmm — Kazanckoe.

Kapty ucnone3oBars ¢ caiita «Snaekc. Kaptem.

Jusa Bapuanta 06 paccMoTpeTs TexHOJOru0 npoknaaku BOK B 3ammr-
HYI0 IJ1acTMaccoByto TpyOy. Tpaccy BeiOpaTh Broib aBrogoporu P403 c mpa-
BOW CTOPOHBI, ecnu exarb oT Mmmma. PaccMorpers BapuaHTBl OpraHu3aluu
npoxianku BOK uepe3 nebosnbime peku u o3epa.

s BapuanTa 86 paccmorpeTs TexHonoruio npoknaaku BOK Henocpen-
CTBEHHO B TpyHT. Tpaccy BeiOpaTh Biosib aBTo0poru P403 c neBoii CTOpOHHBI,
eciu exate oT Mmmma. PaccmoTpeTs BapuaHThl opranu3annu nepexogos BOK
4epe3 MECTHBIE aBTOJIOPOTH.

s Bapuanta 37 paccmorpers TexHonoruro noasecku BOK tuma «8»
Ha onopsbl pacnpeaenutenbHoi JIDII 10,0 kB, cpenHsast npoTsskeHHOCTh TPoJieTa
70 M, Ha KapTe 0003HAUYUTh cxemy Tpoxoxaenus Tpaccol JIDII Baons a/m P403
C yKa3aHUEM KOJMYECTBa ONop Ha y4acTke (pacmpenenurtenbHas JIDII gomkha
3aXOAMUTh BO BCE MPOMEKYTOUHBIE ITYHKTBHI).

Bapuantsl: 07, 38, 85.

B npoekre paccmarpuBars Tpaccy no Mapupyrty Kaprar — Yerb-Cymsl.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

Jas BapuanTta 07 paccMOTpETh TEXHOJIOTHIO NMOJBECKH CAMOHECYIIETO
BOK na pepesinnbie omopsl pacnpeaenutensHoit JIDII 3,0 kB, cpennss

40



NPOTSHKEHHOCTh mpoisieta 40 M, Ha KapTe O0O3HAUUTH CXEMY MPOXOXKICHHUS
tpaccel JIDII Bnons a/m P383 ¢ ykazaHuem koimuecTBa Omop Ha ydacTke (pac-
npeaemurenbHas JISI qomkHa 3aX0IUTh BO BCE MPOMEKYTOUHBIE ITYHKTHI).

/st BapuanTa 38 paccMoTpeTh TexHOJoruro npokiaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BeIOpaTh Bosib aBTofoporu P383 ¢ seBoii cTOpOHBI,
ecnu exatb ot I. Kaprara. Paccmorpers Bapuantel npokiagku BOK B ycinoBusix
3a00JI0UEHHON MECTHOCTH.

s BapuanTa 85 paccmorpers TexHojoruto noasecku BOK Ttuma «8»
Ha JiepeBsiHHbIE Omnopbl Bo3aymHoOW JIC, kOoTOpble HEOOXOIUMO YCTaHOBUTD,
CpenHsisi MpoTsLKeHHOCTH mpojeTa 70 M. Ha kapTe 0603HaYUTh cXeMy MPOXOXK-
nenus tpaccel BJIC Bmons a/n P383 ¢ ykazanneM KoaudecTBa Omop Ha y4acTKe.

Bapuanrsr: 08, 39, 84.

B npoekte paccmaTpuBaTh Tpaccy Mo mMapupyTty Maitkon — ANIIEpOHCK —
XaJIbDKEHCK.

Kapty ncnonbs3oBats ¢ caiita «Aunekc. KapTeiy.

Has BapuanTta 08 paccMmorpers TexHosoruo npoknagku BOK B 3ammr-
HYIO IUIacTMaccoByro TpyOy. Tpaccy BbeIOpath BIOJib aBTOJ0poru. B r. An-
IIEPOHCKE paccMOTpeTh BapuaHT rnpokianaku BOK B kaGenpHy0 KaHAIU3aIUIO.
Paccmotpers BapuanTel opranuzaiuu nepexoyia BOK uepes xene3nyro 1opory.

Jusa BapuanTa 39 paccMOTpETh TEXHOJIOTHMIO MOJBECKA CAMOHECYILETO
BOK Ha xene300eToHHbIe onopsl pacupenenutenbron JIDIT 10,0 kB, cpenusis
MpOTsbKeHHOCTh Tpojieta 80 M. Ha kapre 0003HAYUTH CXeMy MPOXOKICHUS
tpaccel JIDII ¢ ykazaHueM KOJIMYECTBA OMOP Ha y4dacTKe (pacrpenenuTeabHast
JIDII nosmkHa 3aX0AUTh BO BCE MPOMEKYTOUHBIE ITYHKTHI).

s BapuanTa 84 paccmotpeTs TexHoJoruio npoknaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpaTh BIOJIb aBTOJOPOTH C JIEBOW CTOPOHBI, €CIIH
exaTth oT Maiikona. Paccmotpers BapuanThl npokiaaku BOK B ropoackux yc-
JIOBUSIX U HA MEPEX01ax.

Bapuantsr: 09, 40, 83.

B npoekre paccmartpuBats Tpaccy no mapupyty HoBoBocTouHbli — TucCyb.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

s BapuanTa 09 paccMOTpeTh TEXHOJIOTHIO MOJBECKH CAMOHECYILETO
BOK Ha npepesinnble onopsl pacnpeaenurenbHoi JIDIT 3,0 kB, cpenuss npo-
TsOKEHHOCTH mposieta 50 M. Ha xapTe 0003HaUnTh CXeMy TTPOXOKICHUS TPACChHI
JIDII Bonb a/; ¢ ykazaHueM KOJUYECTBA OMOpP Ha ydacTKe (pacupeneauTesbHas
JIDII nonmkHa 3aX0UTh BO BCE MPOMEKYTOUHBIE ITYHKTHI).

Has Bapuanra 40 paccMotpers TexHoJoruo npoknaaku BOK B 3ammr-
HYIO IJIacCTMaccoByto TpyOy. Tpaccy BbIOpaTh BJ0JIb aBTOJIOPOTH C MPaBOM CTO-
POHBI, €ciiu exaTh OT T. HOBOBOCTOUHOT0, pacCMOTPETh BapHUaHThl OPraHU3aIUU
npokiaaku BOK gepe3 HeGobIMe peku U opranu3aiuio nepexoaa uepes XKJI.
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/st BapuanTa 83 paccMmorpeTs TexHoJoruro noasecku BOK B rpozosza-
IIUTHOM Tpoce Ha MeTaimnueckue onopsl JIDII 35 kB, cpeansist npoTsHKEHHOCTH
nposiera 110 M, Ha KapTe 0003HAYUTE cXeMy MpoxoxaeHus Tpaccsl JIDII ¢ yka-
3aHHEM KOJHMYECTBa OMOp Ha yudacTke (BbicokoBosbTHas JIDII mpoxoaut uepes
OKOHEYHBIE TTYHKTHI).

Bapuantsr: 10, 41, 82.

B npoekre paccmaTtpuBaTh Tpaccy no Mapumpyty IleryxoBo — OkyHeBKa —
CrapopsimoBa.

Kapty ucnons3oBars ¢ caiita «Snaekc. Kaptem.

Js BapuanTa 10 paccMmoTpets TexHomoruto npokiaaku BOK nemocpen-
CTBEHHO B IpyHT. Tpaccy BbIOpaTh BIOJIb aBTOJOPOTH C JIEBOW CTOPOHBI, €CIIU
exatp oT . IleryxoBo. PaccMOTpeTs BapraHThl OpraHM3aluy MEPEXoI0B Yyepes
a/m M51 u XX]I.

s BapuanTa 82 paccMmorpeTs TexHosoruto npokiaaku BOK B 3amutHyro
I1acTMaccoByto TpyOy. Tpaccy BbIOpaTh BOJIb aBTOJOPOIU C MPAaBOM CTOPOHBHI,
ecnu exath oT I. [letyxoBo. PaccmoTpeTs BapuaHThl OpraHU3alld MPOKIAIKH
BOK uepe3 HebombIMe peku, opranuzaiiuio nepexosa uepes XK/ u a/qg M51.

s Bapuanrta 41 paccmorpers TexHoJoruto nojasecku BOK tuma «8»
Ha JiepeBsiHHbIE Omnopbl Bo3ayiHoN JIC, KoTopble HEOOXOAMMO YCTAaHOBUTH,
CpenHss NpoTsHKeHHOCTH mpojeTta 50 M. Ha kapTe 0603HauuTh cxeMy IMpPOXOXK-
nenus tpaccsl BJIC B1oab a/ ¢ ykazaHueM KOJIMYECTBA ONOP HA YHACTKE.

Bapuanrsr: 11, 42, 81.

B mpoekre paccMmarpuBarh Tpaccy no mapumpyty CapaToB — DHrensc —
Mapkec.

Kapty ncnonbe3oBats ¢ caiira «SIunekc. Kapte.

Jusa BapuanTa 11 paccMOTpeTh TEXHOJIOTHMIO MOJBECKA CAMOHECYILETO
BOK Hna xene3zo6eToHHbie onopsl pacupenenutenbroi JIDIT 10,0 kB, cpenuss
npoTsbKeHHOCTh mposieta 80 M. Ha kxapre 0003HaUuTH cXeMy MPOXOXKICHHS
Tpaccel JIDII ¢ ykazaHueM KOIM4eCcTBa ONOp HA yYaCTKE, pACCMOTPETh BAPUAHT
CIIyCKa C OIIOp M OpTraHM3aluIo Ilepexoza yepes p. Bonry.

s BapuanTa 42 paccMOTpeTh TexHOJoruw npokinaaku BOK B 3ammr-
HYI0 IJJacTMaccoByto TpyOy. Tpaccy BwIOpaTh BIosb aBTOomoporu P226, pac-
cMoTpeTh opranuzanuio nepexoga BOK ugepes p. Boary mo mocrty a/n. B Capa-
TOBE MPEJJIOKUTh BAPUAHT TPACCHl KaOEIbHOW KaHAIM3AUU OT LEHTpa ropojaa
710 3CTaKa/bl.

s Bapuanta 81 paccmorpers TexHosoruto noasecku BOK B rpososa-
IIMTHOM Tpoce Ha Mmetamumueckue omnopel JIDIT 35 kB, koTtopas mpoxoauTt
oT T. DHTenbca 10 T. Mapkca Baomb a/n P226, cpenHsst mpoTsSKEHHOCTh MpoJieTa
110 m. Ha xapre 0603Hauuth cxemy npoxoxzaeHus: Tpaccol JIDII ¢ ykazanuem
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KOJIMYECTBA ONOp Ha ydacTke. J[o . DHrenbca pacCMOTPETh TPACCY: MPOKIALKa
B KaOeJbHYI0 KaHanu3auuto B CapaToBe OT LIEHTPaA JI0 3CTAKaIbl, IEPEXO]] YEPE3
p. Boury no scrakane u nanee noagbem Ha onopy JIOIL.

Bapuanrsi: 12, 43, 80.

B npoekTe paccmarpuBath Tpaccy 1o mapuipyty Caprarckoe — Kpacherit Sp.

Kapry ucnonbe3oBars ¢ caiita «Snaekc. Kaptem.

s BapuanTa 12 paccmoTtpeTs TexHosoruto npokinagku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpaTh BJ0JIb aBTOJOPOTH C IIPABOM CTOPOHBI, €CIIH
exaTtp oT Caprarckoro. PaccMoTpeTs BapuaHThl opranusaiuu nepexoaos BOK
yepe3 HeOOJIbIINE PEKH 110 Tpacce.

s BapuanTa 43 paccMmorperh TexHoJoruw noasecku BOK tuma «8»
Ha JepeBAHHbIE omnopbl pacnpenenurenbHo JIDII 3 kB, cpenHsas npoTskeH-
HOCTh miposieta 50 M. Ha kapte 0003HauuTh cxeMy mpoxoxaeHus tpacchl BJIC
BJIOJIb a/]1 C YKa3aHUEM KOJIMYECTBA ONIOP HA YYaCTKeE.

s BapuanTta 80 paccMmorpers TexHoJsoruo npoknaaku BOK B 3ammr-
HYI0 IJJacCTMaccoByto TpyOy. Tpaccy BeIOpaTh BJ0JIb aBTOJIOPOTH C MPABOM CTO-
poHbl, ecnu exaTtb oT T. Kpacubeiii fp. PaccmoTpers BapuaHThl OpraHu3anuu
npoknanaku BOK uepe3 HeOousblive peku M OpPraHU3alyI0 MEPEXO0JI0B Yepes
IPYHTOBBIE a/[1.

Bapuantsl: 13, 44, 79.

B npoekre paccmaTtpuBaTh Tpaccy no Mapuipyty Coerck — HomHCK.

Kapty ucnone3oBars ¢ caiita «Snaekc. Kaptem.

Jusa BapuanTa 13 paccMOTpeTh TEXHOJIOTHMIO NOJABECKH CaMOHECYILETO
BOK Ha gepeBsinHble omnopbsl Bo3aymHoM JIC, KoTopble HEOOXOIUMO YCTaHO-
BUTb, CpENHAsS MpOTsKeHHOCTh mposieta 50 M. Ha kapre 00o3HAUUTH cxemy
tpaccel BJIC Bhosib a/n MeCTHOro 3Ha4eHus, mpoxoisiieil yepe3 JleOskbe ¢
yKa3aHUEeM KOJM4YecTBa OMop Ha ydactke. Jamee mepexosa Ha kene300€TOHHbIE
onopsl pacupeaenurenbHon JIDIT 10 kB, ycranoBneHHbIX BA0Ab qoporu P169,
MPOTSKEHHOCTH mposieTa 70 M.

s BapuanTa 44 paccMoTpeTh TexHoJoruio npoknaaku BOK Henocpen-
CTBEHHO B TpyHT. Tpaccy BbIOpaTh BIOJb aBTOJOPOTM MECTHOTO 3HAYCHUS,
npoxosiel yepe3 JIeOskbe ¢ mpaBoi CTOPOHBI, eciu exaTh oT CoBeTcka, Jia-
nee ¢ JieBoil cTopoHbl Tpacchl P169. PaccmoTpers BapuaHThl OpraHU3alvM Iie-
pexona BOK uepes p. Barky.

s BapuanTa 79 paccmorpers TexHonoruwo noasecku BOK tuma «8»
Ha XeJie300eToHHbIe onopbl pactpenenutensHoit JIDIT 3 kB, cpennss mpotsi-
KEHHOCTh mposieta 80 M, Ha KapTe OOO03HAUYUTH CXEMY MPOXOXKICHUS TPACCHI
BJIC Bnonb a/n mecTHOrO 3HaueHus, mpoxosiiei uepes Jledsokne. Jlanee nepe-
X0J1 Ha KeJe300eToOHHbIe onophl pacnpeaenutenbHoi JIDIT 10 kB, ycranoBneH-
HbIE BI0Jb Tpacchl P169, npotsxenHocts nponera 70 M. Yka3aTb KOJIMYECTBO
OTIOp Ha y4acTKaXx.
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Bapuanrsi: 14, 45, 78.

B mpoekre paccMarpuBath Tpaccy no mapupyty CraBponoss — CBeTso-
rpax — Mmaroso.

Kapty ucnone3oBars ¢ caiita «Snaekc. Kaptem.

Jnis Bapuanta 14 paccMmoTpers TexHoJoruto npoknaaku BOK B 3amurt-
HYIO TIacTMaccoByto TpyOy. Tpaccy BeiOpath Boabs aBTogoporu P216 ¢ nesoit
CTOpOHBI, €ciu exarb OT I'. CTaBponoisg, pacCCMOTPETh BapHAHTHI OpraHU3alUU
npokiagku BOK depes peku um opraHuzaiyio Nepexo 0B 4Yepe3 a/J MEeCTHOTO
3HAYCHMS.

Jisi BapuanTa 45 paccMOTPETh TEXHOJIOTHIO IOJIBECKHM CAMOHECYLIETO
BOK na onopst konTaktHOU cetu XK/ uepes I'paueBky, Ceetnorpan, Hukomnu-
Hy banky. Cpennsis npotsskeHHOCTh nposieta 60 M. Ha kapTe 0603HauUuTh cXeMy
npoxoxaeHns Tpaccel BOJIC ¢ ykazaHMeM KOJIMYECTBA OMOpP HA YYacTKax
CraBponosib — I'paueBka, I'paueBka — Csemnorpan, Ceernorpax— Hukonnnaa
banka, Hukonuna banka — MnaTtogo.

Jliisi BapuanTa 78 paccMOTpeTh TexHOJI0ruro npokiaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpath BAOAL aBToAoporu P216, npoxoasuieit uepes
I'paueBky, Cemnorpan, Hukonuny baiky ¢ mpaBoil CTOPOHBI, €CIM €XaTh OT
CraBponons. PaccMorpers BapuaHThl opranuzanuu nepexoaa BOK uepes a/n
P262 u X/.

Bapuanrsr: 15, 46, 77.

B mpoekre paccmarpuBaTh Tpaccy nmo mapuipyty Tam6oB — KupcaHoB —
benuuckuid.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

Jusa BapuanTa 15 paccMOTpeTh TEXHOJIOTHIO MOJBECKA CAMOHECYILETO
BOK na onopsl koHTakTHOM cetn IK]/[, mo r. KupcaHoBa, mpOTSKEHHOCTb
nposieta 80 M, 3aTeM Mepexo Ha KeJIe300€TOHHBIE OMOPbI paclpeAeTuTENbHON
JIDII 10 kB, ycranoBieHHsle Boab J0poru Ha ceno ['aBpunoBka Bropas, u na-
nee A0 r. bennHCcKoro, mpoTshKEeHHOCTh mpoiieta 70 M. Yka3aThb KOJIUYECTBO
onop Ha ydactkax. Ha kapre 0003HauuTh cxemy npoxoxjaenus tpaccslt BOJIC,
yKa3aTbh KOJIMYECTBO OIOP HA y4aCTKaXx.

s Bapuanta 46 paccMoTpeTh TexHOJOruo npoknaaku BOK B 3ammr-
HYIO0 IUIACTMAcCOBYIO TpyOy. Tpaccy BbIOpaTh BAOJb aBTOJOPOTH 110 MAPUIPYTY
Tam60B — PacckazoBo — KupcanoB — Tamana — benuHckuil ¢ JieBOi CTOPOHBI,
ecnu exarb oT Tam0OoBa, paccCMOTpETh BapraHThl opranuzanuu nepexoqos BOK
yepe3 pexu u a/m u XK]I, kotopsie BcTpeuatores mo tpacce BOJIC.

s BapuanTa 77 pacCMOTPETh TEXHOJIOTHIO IOJBECKHM CAMOHECYILETO
BOK na onopsl koHTakTHOM cetu DX/ no 1. Tamansl, IPOTAKEHHOCTH MPOJIETA
80 M, 3aTem mepexonl Ha JepeBsiHHbIE omophl pacnpenenutensHoi JIDII 3 kB,
YCTaHOBJICHHBIE BJIOJIb JOPOTY HA I'. beNMHCKH, NPOTAKEHHOCTh IpoJieTa 50 M.
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VYka3aTh KOJIMYECTBO OMOp Ha ydacTkax. Ha kapTe 0003HAUUTH CXEMY MPOXOK-
nenust Tpaccsl BOJIC ¢ yka3zaHueM KoJu4ecTBa Ornop Ha y4acTKax.

Bapuanrsbi: 16, 47, 76.

B mpoekTe paccMaTpuBaTth Tpaccy Mo Mapumpyrty YpronuHck — HoBoHMKO-
naesckui — [loBopuHoO.

Kapry ucnosnb3oBars ¢ caita «aunekc. Kaprs.

st BapuanTa 16 paccMoTpeth TexHoJoruro npoknaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpaTh B/10JIb aBTOJOPOTH € JIeBOM cTopoHbl 10 Ho-
BOHMKOJIAEBCKOI'O, €CJIM €XaTh OT YPIONMHCKa, Janee no a/n P22 no moBopota
Ha PoxnectBeHckoe u 10 T. [loBopuHO. PaccMoTpeTh BapuaHThl OpraHU3aliu
nepexosioB BOK uepes a/n u XK1,

s BapuanTa 47 paccMOTPETh TEXHOJIOTHMIO TOJABECKH CaMOHECYILETO
BOK Ha onopsl koHTakTHOM cetn DK/, mo Bceil Tpacce NMpOTSHKEHHOCTh MPO-
nera 70 M. Ha xapte o003HauuTh cxemy npoxoxaeHus tpaccel BOJIC ¢ ykaza-
HUEM KOJINYECTBA ONOpP Ha y4acTKax, MPEUIOKHUTh BapUaHThl CIycKa KaOes
C OMOP KOHTAKTHOW CETH U MEPEX0/a B KaOelbHYI0 KaHanu3anuoo B HoBoHHKO-
JAEBCKUI U 00paTHO.

st BapuaHTa 76 paccMOTpeTh TexHOJoruwo npoxiaaku BOK B 3ammt-
HYI0 IJIaCTMaccoByio TpyOy. Tpaccy BbIOpaTh BAOJIb aBTOJOPOTH C JIEBOW CTO-
poHbI 10 HOBOHMKOJIAEBCKOTO, €CJIM €XaTh OT Y PIONUHCKA. PaccMoTpeTs Bapu-
anTel npoknaaku BOK Bpome XK/[ no r. IloBopuHO, paccMOTpeTh BapHaHTHI
opranuzanuu nepexonoB BOK uepes pexu u a/n u XK/I, koTopble BcTpedaroTcs
o tpacce BOJIC.

BapuanTsl: 17, 48, 75.

B npoekre paccmarpuBars Tpaccy no Mapmpyty Xonm — [lognopse.

Kapry ucnonp3oBars ¢ caiira «Snaekc. Kaptem.

s Bapuanta 17 paccmorpers TexHonoruro noasecku BOK Ttuma «8»
Ha kese300eToHHbIe onopbl pacupenenutenshon JIDIT 3 kB, cpenuss mpots-
*eHHOCTh mpoiiera 80 M. Ha xapre 0003HAUUTh CXEMYy MPOXOKACHHUS TPACCHI
JIDII Boosib a/m P51 ¢ mpaBoii CTOPOHBI, €CITU CMOTPETH OT T. XOoaMa.

s BapuanTa 48 paccmotpeTs TexHonoruto npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BbIOpaTh BI0JIb aBTOAOporu P51 ¢ 1eBoil cTOpoHBI,
ecnu exathb oT T. Xonma. PaccMoTpeTs BapuaHThl opranu3anuu nepexogos BOK
4yepe3 HeCYI0XOAHbIE PEKH U OCOOEHHOCTH MPOKJIAJAKH B O0JIOTUCTON MECTHOCTH.

s BapuanTa 75 paccMOTpPETh TEXHOJIOTHIO IMOJBECKHM CAMOHECYIIETO
BOK Ha gepeBsinnbie onopbsl Bo3aymHou JIC, KkoTopble HEOOXOIUMO YCTaHO-
BuTh. Cpennsisi npoTsikeHHOCTh nposiera 50 M. Ha xapte 00603HauuTh cxemy
npoxoxnaenus tpaccel BJIC Baoms a/m P51 ¢ ykazanmem konwdecTBa OIOp
Ha y4acTKe.
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Bapuanrsi: 18, 49, 74.

B npoekrte paccmaTtpuBaTh Tpaccy no MapuipyTty Yumimsl — Kanapsi.

Kapty ucnons3oBars ¢ caiita «Snaekc. Kaptem.

Jsi BapuanTa 49 paccMOTPETh TEXHOJIOTHIO IOJBECKHM CAMOHECYLIETO
BOK nHa onopsl koHTakTHO# cetn DK/, Mo Bceil Tpacce MpOTSHKEHHOCTh MPo-
neta 70 M. Ha xapTte 0603HaunTh cxemy npoxoxaenus Tpaccel BOJIC ¢ yka3za-
HUEM KOJMYECTBA OMOp HA y4acTKaX, MPEIOKUTh BapUaHThI CIycka Kabens
C ONOp KOHTaKTHOU CETH U Mepexo/ia B KaOeIbHYI0 KaHATU3AIUIO B TOC. YHIIIMBL.

Js Bapuanta 74 paccMoTpeTh TexHojoruto npokinanku BOK B 3amut-
HYIO IJJacTMaccoByio TpyOy. Tpaccy BbIOpaTh BAOJIL aBTOAOPOrH M5 ¢ mpaBoit
CTOpPOHBI, €CclK €xaTh OT ¢. KaHapbl, paccCMOTpETh BapUaHThl OpraHU3aliy Ie-
pexonoB BOK uepes peku, a/n u XK/, koropsie BcTpeuarotcst mo Tpacce BOJIC.

s BapuanTa 18 paccmorpets TexHonoruto npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BeiOpath B10Jb XK/ ¢ 1€Boil cTOpoHBI OT noc. Yumimsl,
paccMoTpeTh BapuaHThl opranuzaiuu nepexoios BOK yepes a/n.

Bapuantsr: 19, 50, 73.

B npoekte paccmarpuBath Tpaccy no Mmapupyty Hlamnk — Cacoso — I1u-
TEJIMHO.

Kapty ucnone3oBars ¢ caiita «Snaekc. Kapten.

Jusa Bapuanta 19 paccmorpers TexHonoruto noasecku BOK Ttuma «8»
Ha JIEpeBsIHHBIC OMOpHl pacnpenenutenpHor JIOII 3 kB, cpemnsiss mpoTsHKEH-
HocTh mposieta 60 M. Ha xapre 0003HauuTh cxemy npoxoxxjaeHust tpaccsl JIDII
B10JIb a/a P124 ¢ neBoil cTopoHsl, eciu cmotpeTh ot r. [Hanka. ITpennoxurs
BapuaHT nepexona Bo3aymHoil BOJIC uyepe3 omopsl kKOHTakTHOM cetu IDXK][
nepen 1. Cacoso.

Jst BapuanTa 50 paccMoTpeth TexHomoruto npoknaaku BOK wemocpen-
CTBEHHO B TpyHT. Tpaccy BeIOpaTh BIIoJIb aBTOIOpOrH P124 C 5eBoii CTOPOHHBI,
eciu exatsp ot T. [llanka, paccmoTpers BapuaHThl oprannszannu nepexogos BOK
yepe3 Hecynoxoaubie pexu u /K] B paitone r. CacoBo.

s BapuanTa 73 paccMmorperh TexHosoruto noasecku BOK B rpososa-
HIMTHOM Tpoce Ha /0 omopsl JIDII 35 kB, cpenHsist mpoTs>KEHHOCTH MpoJIeTa
90 M. Ha xapte o003HauuTh cxemy npoxoxaeHus Tpaccol JIDII [lamk — Caco-
BO — [IuTennHo c 1€BOil CTOPOHBI a/11 ¢ BOZMOXHBIMH BapUAHTAMU CHPSIMIICHUS
JIDII u ¢ yka3aHMeM KOJIMYECTBA OMOpP HA yYACTKE.

Bapuantsl: 20, 51, 72.

B npoexte paccmatpuBaTh Tpaccy no Mapuipyty Jlucku — boopos.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

Jusa Bapuanta 20 paccMoTpeTh TexHoJoruw npokiaaku BOK B 3ammr-
HYIO TUIacTMaccoByto TpyOy. Tpaccy BbIOpaTh BJOJb aBTOI0pOru uepe3 Cpeanuii

46



Hkopen ¢ n1eBOM CTOPOHBI, €CIIU €XaTh OT I. JINCKH, paCCMOTPETh BAPUAHTHI Op-
ranuzanuu nepexonoB BOK a/n u XK/, kotopsie BcTpeuarores o tpacce BOJIC.

s BapuanTa 51 paccMOTpeTh TEXHOJIOTHMIO NOJABECKA CAaMOHECYILETO
BOK na onopsl koHTakTHOM cetu D)K/I, mo Bceil Tpacce MpOTSKEHHOCTh MPO-
nera— 70 M, Ha KapTe 0003HAYUTH cxemy IpoxoxaeHus tpaccsl BOJIC ¢ yka-
3aHHEM KOJHMYECTBA OMOp Ha y4yacTKax, MPEAJIOKUTh BapUAHTHI CIycKa KalOems
C OIIOp KOHTAaKTHOM CETH U Mepexo/1a B KaOeIbHYIO KaHaIu3aluto B I. boopos.

/s BapuaHTa 72 paccMOTpeTh TeXHOJO0ruto npokiaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpaccy BbIOpaTh BJI0JIb aBTOJOPOTU C MPaBOM CTOPOHBI, €CIIU
exarb OT I. JINCKH, pacCMOTpeTh BapHaHThl opraHu3anuu nepexoaos BOK ye-
pe3 Hecynoxonublie peku U JKJI B paiione r. Cpegnuit kopen.

Bapmuanrsr: 21, 52, 71.

B npoekre paccmarpuBath Tpaccy 1o Mapuipyty Tyna — Y3nosas — HoBo-
MOCKOBCK.

Kapty ncnonbs3oBats ¢ caiita «Annekc. KapTeiy.

[ BapuanTa 21 paccMOTpETh TEXHOJIOTHMIO TOJABECKH CaMOHECYILETO
BOK na onopsl konTakTHOM cetn D)K. ITo Bceit Tpacce MpOTSKEHHOCTh MPO-
neta 60 M. Ha xapte 0603HauuTh cxemy npoxosxaenus Tpaccsl BOJIC ¢ yka3za-
HUEM KOJHMYECTBA ONOP HAa Y4YacTKax, pACCMOTPETh BAPUAHTHI TPACChl OT ¥Y3II0-
BOM uepe3 [loHckol unu ot Y3noBou yepe3 HoBosaceuxuii 10 HOBOMOCKOBCKa.

s BapuanTa 52 paccMOTpeTh TeXHOJIOTMIO npoknaaku BOK B 3ammr-
HYI0 M1acTMaccoByto TpyOy. Tpaccy BriOpaTh BHoib aBTojoporu P140 ¢ nesoii
CTOPOHBI, €ClIi €XaTh OT T. TyJibl, pacCMOTPETh BapUaHThl OpraHU3aIUU Tepe-
xonoB BOK a/n u JKJI, koTopbie BcTpeuatotces o Tpacce BOJIC.

Jusa Bapuanta 71 paccmorpers TexHosoruto noasecku BOK B rpozosa-
mUTHOM Tpoce Ha Metammmyeckue onopsl JIDII 110 kB. Cpennss npoTsikeH-
HOCTh Tiposieta 140 M. Ha xapte 0003HauuTh cXxemy mpoxoxaeHus: Tpaccol JIDIT
Tyna — bonoxoBo — Y3noBasg — HOBOMOCKOBCK C BO3MOXHBIMU BapUaHTaMH
cupsimiiennst JIDII v ¢ ykazaHreM KOJIMYEeCTBa OMOP HA yYaCTKax.

BapuanTtsl: 22, 53, 70.

B npoekrte paccmartpuBars Tpaccy 1mo Mapupyty TuxsuH — bokcUTOropcek.

Kapty ncnonbs3oBats ¢ caiira «SInnekc. Kaptey.

s BapuaHTa 22 paccMOTpeTh TexHoJoruw npoknaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BeIOpaTh B0JIb aBTOI0poru Al14 ¢ npaBoii CTOPOHHBI,
ecnu exaTb Ot T. TuxBuHa, yepe3 JlomaueBo. PaccMoTpeTh BapuaHThl OpraHusa-
nuu nepexooB BOK uepe3 Hecynoxoanbie peku, a/a mectHoro 3naueHus u JXJ|
B paiioHe noc. [{pimu.

st BapuanTa 53 paccMOTpeTh TEXHOJIOTHUIO NTo/IBECKH camoHecyiero BOK
Ha onopbl KOHTakTHOM cetn DX/, mo moc. [pIMM, TPOTSKEHHOCTh MpOJIeTa
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70 M. 3atem mepexon Ha pacnpenenurenbHyio JIOII 10 kB, mpoTskKeHHOCTH
nporera 80 M, 3atem 10 JloMauesa, nanee Ha BOKCHUTOrOpCK C IpaBOil CTOPOHBI
a/n. Ha xapte o6o3HaunTh cxemy mnpoxoxaeHus tpaccel BOJIC ¢ yka3zanuem
KOJIMYECTBA ONOpP HAa y4acTKaX, pacCMOTPETh BAPUAHThl OPraHU3ALMH NEPEXO0-
noB yepes XK/ u a/n.

Jusi Bapuanta 70 paccMoTpeTh TexHoJorutoo npoknaaku BOK B 3ammt-
HYIO I1acTMaccoByro TpyOy. Tpaccy BeIOparh Broib aBTogoporu All4 c mpa-
BOW CTOPOHBI, €CIIM €XaTh OT I'. TuxBuHA. PaccMOTpEeTh BapuaHThl OpraHU3aluu
nepexoaoB BOK uepes a/n u XK1, kotopsie BcTpeuarotcs o Tpacce BOJIC.

Bapuanrsbl: 23, 54, 69.

B npoekre paccmarpuBath Tpaccy no Mapupyty IlerpozaBoack — [lygox.

Kapty ucnone3oBars ¢ caiita «Snaekc. Kapten.

Jus BapuanTa 23 paccMoTperh TexHoJoruwo noasecku BOK Tuma «8»
Ha Kene300eToHHbIe onophl pacnpenenurensuon JIDIT 10 kB, cpennss npoTs-
*KeHHOCTh mpoiiera 80 M. Ha xapre 0003HAYUTH CXEeMy MPOXOKACHHUS TPACCHI
JIDII Bnons a/m P19 ¢ nepexonom Ha P37 B paitone OmTa ¢ npaBoid CTOPOHBI,
ecnu cmoTpeTh ot llerpo3aBoacka. [lamee ot r. Belterpa noasecka — Ha aepe-
BsHHbBIE onopkl JIDII 3 kB o moc. [lynox, ycraHOBIEHHBIE BJIOJIb a//1 C TIPaBOM
CTOPOHBI, IPOTSKEHHOCTH npojera 60 M. [Ipennoxknute BapuaHT nepexoaa BO3-
nymHoit BOJIC uepe3 onopsl koHTakTHOM cetu DXK/] B paitone IleTpo3aBoicka,
paccMOTpeTh BapwaHThl opranu3anuu rnepexogoB BOK depe3 HecynoxomHbie
pPEKH, a/7T MECTHOTO 3HAYEHUSI.

s BapuanTa 54 paccMoTperh TeXHOJIOrMIO npoknaaku BOK B 3ammr-
HYI0 I1acTMaccoByto TpyOy. Tpaccy BbiOpath Bosib aBrogoporu P19 ¢ mpasoii
CTOpPOHBI, eciu exath oT IleTpo3aBojacka ¢ nepexogom Ha P37 B paitone Orura,
nanee — ot T. Berterpa o noc. [lygox no a/a ¢ npaBoit croponsl. PaccmoTpeTh
BapuaHThl opranuzaiuu nepexonaos BOK uepes a/n, XK]| u HecynoxoaHbIie pekd,
KOTOphIe BcTpedatores no tpacce BOJIC.

s BapuanTta 69 paccmorperh TexHosoruto noasecku BOK B rpozosa-
IIATHOM Tpoce Ha meraimuueckue onopsl JIDII 110 kB, cpennsisi npotskeH-
HocTh nposeta 130 M. Ha kapTe 0003HauuTh cxemy npoxoxaeHus Tpacchl JIDII
ITerpo3aBoack — BeiTerpa ¢ BO3MOKHbIMU BapuaHTaMu crpsamienus JIOII u
C YKa3aHMEM KOJIMYECTBA ONOp Ha ydacTke. [lanee ot r. Beiterpa — Ha nepeBsH-
Heie onopsl JIDII 3 kB no moc. Ilynox, ycTaHOBIEHHBIE BIOJb a/1 ¢ TIPaBOi
CTOPOHBI, NMPOTSHKEHHOCTh IposieTa 60 M. PaccmoTpers BapuaHTBI mepexoja
c oniop JIDII 110 kB na aepeBsunbie onopst JIDI 3 kB.

st 0003HaTeJbHBIX — BapuaHT npoknagku noasogHor BOJIC uyepes
Omnexckoe o3epo. Paccmorpets Tuniel BOK, mpoektupoBanue u BHIOOp MOIBO/I-
HOM Tpacchl, OLIEHUTh BO3MOKHOCTH MOCTPOEHUS MPOTSIKEHHBIX YYaCTKOB pe-
reHEepaluu.
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Bapuantsl: 24, 55, 68.

B mpoekTe paccmarpuBath Tpaccy no mapuipyty Kanununrpan — Ilpu-
MOPCK.

Kapry ucnonbs3oBats ¢ caiita «nnekc. Kaptoy.

s BapuanTa 24 paccMOTpeTh TeXHOJOrH npoknaaku BOK B 3ammr-
HYyI0 IutacTMaccoByro TpyOy. Tpacca mpemycMaTpuBaeT HECKOJIbKO BapHaHTOB
noctpoenus: npokinagka BOK B kabenpHyro kaHanu3anuio KamuHuHrpama —
ot uentpa no mp. [lobexst g0 a/m A193 u nanee B 3IIT ¢ neBoit cTopoHs! a/A
A193 no ITlpumopcka, pacCMOTPETh BapUaHThl opraHuzanuu nepexosoB BOK
yepe3 HecynoxoaHble peku, a/a u K], kotopeie Bctpeuarotes mno tpacce BOJIC.

s BapuanTa 55 paccMOTpPETh TEXHOJIOTHMIO NOJABECKH CaMOHECYILETO
BOK nHa onopsl koHTakTHOM cetu DK/, mo Bceil Tpacce NpOTSKEHHOCTh MPO-
nera— 70 M, Ha KapTe 0003HAYUTH cxemy Mpoxoxaenus Tpaccel BOJIC ¢ yka-
3aHMEM KOJMYECTBA ONOP HA ydacTKaX, paCCMOTPETh TEXHOJIOTUIO ciycka BOK
C OIOp ¥ BBOJIA B KaOEJIbHYIO KAHAJU3ALMIO B OKOHEUHBIX TyHKTAX.

Juisa BapuanTa 68 paccMorpeTs TexHoJoruwo npokinaaku BOK B 3ammur-
HYIO0 IJJacTMaccoBylo TpyOy. Tpacca mpenycMaTpuBaeT HECKOJIbKO BapHUaHTOB
noctpoenust: npokianka BOK B kabenbHyto KaHanu3auuio KanuHuHrpana ot 1neH-
Tpa o CoBeTckoMy mipocnekty 10 a/a A192 u nanee B 3IIT c yneBoit CTOpOHBI
a/n A192 gepe3 KymaueBo, Kpyrinoso no Ilpumopcka, paccMOTpeTh BapuaHThI
opranuzauuu nepexoaoB BOK uyepe3 Hecynoxonnsie peku, a/a u XK/, koropsie
BcTpeuarorcs o tpacce BOJIC.

Bapuanrsl: 25, 56, 67, 99.

B npoekte paccMatpuBaTh Tpaccy 1Mo MapupyTy ApxaHreiabck — Benbek.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

s BapuanTa 25 paccMmorperh TexHojoruwo noasecku BOK tuma «8»
C HECYIIUM 3JIEMEHTOM U3 CTEKJIOIIACTUKOBBIX MPYTKOB HA OMOPbI KOHTAKTHOM
cetu D], mpoxomsmieit uepe3 [lnecenk, Hanngomy, Konomry, mo Bceit Tpacce
MPOTSDKEHHOCTh Tipojieta 60 M. Ha kapre 0003HAUUTH CXeMy MPOXOKIACHHS
tpaccel BOJIC ¢ yka3zaHnem KoJIM4ecTBa ONOp Ha y4acTKax, pACCMOTPETh Bapu-
aHTBI OpraHU3aIMy OTBETBJICHUS BOJOKOH B MPOMEKYTOUHBIX MTyHKTAX.

s BapuanTa 56 paccmotpeTs TexHOoJorui0 npoknaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpaTh BAOJIb aBTOAOPOrM M8 c mpaBoil CTOPOHHI,
€CJIM exaTh OT APXaHreiabCKa, paCCMOTPETh BAPUAHTHI OpPraHU3ALMK NIEPEXO0B
BOK uepe3 HecynoxoaHble peku, a/q mecTtHoro 3HaueHus u JKJ[ mon Apxan-
rejabCKoM U BenbekoM.

Jusa BapuanTa 67 paccMOTPETh TEXHOJIOTHIO TMOJBECKH CAMOHECYILETO
BOK na nepessiHHble onopbl Bo3ayiHoi JIC, KoTopble HEOOXOIUMO YKPEIUTh
niu 3ameHuTh (40 % oT 0011ero yucia onop), CpeaHssi MPOTHKEHHOCTh MPOJie-
ta 50 M. Ha xapte 0603HaunTh cxemy mpoxosxaenus tpaccel BJIC Brons a/m M8
C MPaBOM CTOPOHBI, €CJIM €XaTh OT APXAHTeNIbCKa, C YKa3aHHEM KOJINYeCTBa
OTIOp Ha y4acTKe.
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Jisi BapunanTa 99 paccmorpers TexHojorutoo nojasecku BOK tuma «8»
Ha JiepeBsiHHbIE onopsl pacnpenenurensHon JIOII 3 kB, cpenssas npoTsoken-
HOCTh mposieta 50 M. Ha xapTe 0003HAYNTh cxeMy MpoXoxaeHuUs Tpacchl JIDIT
BJI0JIb /71 M8 C JIeBOI CTOPOHBI, €CIIM CMOTPETh OT ApXaHTellbcKa C yKa3aHueM
KOJIMYECTBA ONOpP Ha ydacTkax. [IpelnoxkuTh BapuaHT OpraHU3aluyd OTBETBIIE-
HUS BOJIOKOH B IPOMEXYTOYHBIX ITyHKTaX.

Bapuanrsbl: 26, 57, 66, 98.

B npoekre paccMmatpuBaTh Tpaccy 1no Mapumpyty MantypoBo — [lapses.

Kapty ucnons3oBars ¢ caiita «Snaekc. Kaptem.

Jisi BapuanTa 26 paccMOTpeTh TexHoJorutoo npoknaaku BOK B 3ammt-
HYI0 IUIacTMaccoByto TpyOy. Tpacca mpeaycMaTpHBaeT HECKOJIBKO BapHaHTOB
noctpoeHus: npokiagka BOK B kabenpHylo kKaHamuzamuioo r. MaHTypoBO OT
nentpa o yi. Coerckoit 1o a/n Kocrpoma — llapss — Kupos — [lepmb u nanee
B 3IIT c neBoii cropons! a/n P157 na lapero. PaccMoTpeTh BapuaHThl OpraHu-
3auuu nepexonos BOK uepe3 necynoxoansie peku, a/a u XK/, kotopsle BcTpe-
yarotcda no tpacce BOJIC.

s BapuanTa 57 paccMOTPETh TEXHOJIOTHIO IMOJBECKM CAMOHECYILETO
BOK Hna omnopsl konTakTtHOU cetn D)K/I. Ilo Bceil Tpacce MpOTSAKEHHOCTh MPO-
nera 60 M. Ha xapte o003HaunTh cxemy npoxoxaeHus tpaccel BOJIC ¢ ykaza-
HUEM KOJIMYECTBA ONOp Ha ydacTkax. PaccMorpers TexHomoruwo cnycka BOK
C OIIOpP M BBOJIA B KAOEJIbHYIO KaHAIM3ALMIO B OKOHEYHBIX ITyHKTaX.

s BapuaHnTa 66 paccMoTpeTh TexHOJoruio npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpacca npenycMaTpUBaeT HECKOJIbKO BAPUAHTOB MOCTPOEHUS:
npoxiagka BOK B kalOenpHyro kaHamu3anuio r. MaHTypoBO OT IIEHTpa IO
yi. CoBerckoit 10 a/m Koctpoma — Illapes — Kupos — [lepmb u manee B rpyHT
c JieBoi ctoponsl a/a P157 no pa3suiiku okoso noc. ['opnanuxa u Ha [lapero.
PaccmoTpeTs BapuanThl opranu3auuu nepexonoB BOK uepe3 HecynoxoaHsbie
peku, a/a u K], kotopbie BctpeuaroTcs o Tpacce BOJIC.

s BapuanTa 98 paccmotrpets TexHonoruto npoknaaku BOK Henocpen-
CTBEHHO B IpyHT. Tpacca npenycMaTpUBaeT HECKOJIbKO BAPUAHTOB MOCTPOEHUS:
npoxiagka BOK B kalOenpHyro KaHamu3anuio r. MaHTypoBO OT IIEHTpa IO
yi. CoBerckoit 10 a/m Koctpoma — Illapes — Kupos — [lepmb 1 nanee B TpyHT
c sieBoii croponsl a/1 P157 no orBerBiienus Ha [lapsio. PaccMoTpeTs BapuaHThI
opranuzanuu nepexogaoB BOK yepes3 Hecynoxomnsie peku, a/n u XK]I, kotopsie
BcTpevarotcs o tpacce BOJIC.

Bapuantsl: 27, 58, 65, 97.
B npoekrte paccmartpuBars Tpaccy 1o Mapupyty Jlunenk — Ener.
Kapry ucnonpe3oBars ¢ caiira «Snaekc. Kaptem.
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Jisi BapuanTa 27 paccMOTPETh TEXHOJIOTMIO IOJBECKHM CAMOHECYLIETO
BOK na onopsl koHTakTHOM cetu DK/, Mo Bceil Tpacce NpOTSKEHHOCTh MPo-
neta 80 M. Ha xapTte 0603HaunTh cxemy npoxoxaeHus Tpaccel BOJIC ¢ yka3za-
HUEM KoJudecTBa onop Ha yyactkax Jlunmeuk — CennoBo, CeHuoBo — JloHCKoe,
Hounckoe — Enen, paccMoTpets TexHonoruto npokiajaku BOK B kabGenbHyIO Ka-
HaJIM3alHIo0 U 3aTEM NIOIbEM Ha ONOpHI B LIeHTpe Jlunenxka.

Jas Bapuanta 58 paccMoTrperh TexHojoruto npokinanku BOK B 3amut-
HYIO IJIacTMaccoByio TpyOy. Tpacca mpemycmaTpuBaeT HECKOJIBKO BapHaHTOB
noctpoeHusi: npokiagka BOK B kabenpHyr0 KaHanmu3anuio Jlumenka ot neHTpa
o mip. [To6enwr, yn. KarykoBa mo a/g P119 u manmee B 3IIT ¢ neBoit cTOpoHBI
C BBIX0AOM Ha IIpoMbllIEeHHYIO yil., B KaOENbHYIO KaHaJU3aLHIO0 U B LIEHTP.
PaccmotpeTs BapuaHThl opranuzanuu nepexogoB BOK depe3 HecymoxoaHbie
pexu, a/n u JKJI, koropsie BcTpeuarorcst mo Tpacce BOJIC.

s BapuanTa 65 paccmorpers TexHoJoruto noasecku BOK B rpozosa-
IIATHOM Tpoce Ha meraimuueckue onopsl JIDII 110 kB, cpennss npotsikeH-
HoCTh Tiposieta 110 M. Ha kapte 0003HauuTh cxemy npoxoxaeHus: Tpacchl JIDI1
JIuneuk — Yacras [lyOpaBa — Jlonckoe — Enerny ¢ BO3MOXXHBIMU BapuaHTaMH
cupsimiiennst JIDII ¢ ykazaHHeM KOJIMYECTBA ONOP HA yYacTKax.

s BapuanTa 97 paccMmorpers TexHonoruwo noasecku BOK tuma «8»
Ha KeNe300eToHHbIE onophl pacnpenenurensuon JIDIT 10 kB, cpennss npoTs-
*KeHHOCTh mpoiiera 70 M. Ha xapre 0003HAYUTh CXE€My MPOXOKACHHUS TPACCHI
JIDII Bponw a/m P119 ¢ npaBoii cTopoHsl, eciau cMOTpeTh ot Jluneuka. Ilpenno-
KUTh BapuaHT mepexona Bo3aymHod BOJIC udepe3 omopbsl KOHTAKTHOM CETH
DX]I B paitone ExarepuHoBky, p. JloH 1 a/1 MECTHOTO 3HAYCHUS.

Bapuantsl: 28, 59, 64, 96

B npoekre paccmarpuars Tpaccy no Mapupyty AunHck — Hazaposo.

Kapry ucnonp3osars ¢ caiira «Snaekc. Kaptem.

s BapuanTa 28 paccmotpeTs TexHOJorHIO poknaaku BOK Henocpen-
CTBEHHO B I'PYHT. Tpacca npeaycMaTpuBaeT HECKOJIBKO BApUAHTOB MOCTPOCHUS:
npokiaaka BOK B kabenbHyr KaHalu3aluio T'. AYMHCKAa OT IEHTpa o
yi. ['arapuna 1o nepecedyenus ¢ yia. 5 HUrons u ganee B TPyHT C JIEBOH CTOPOHBI
a/n yepe3 Kamenky u Manbiii Yyii. PaccMoTpeTs BapuaHThl OpraHu3aiiu me-
pexonoB BOK uepe3 nHecynoxoanbie peku, a/n u XK, koTopbsie BCTpedaroTcs
o tpacce BOJIC.

Juisa BapuanTa 59 paccMOTpeTh TEXHOJIOTHMIO MOJBECKH CAaMOHECYILETO
BOK Ha onopsl koHTakTHOM cetn DK/, mo Bceil Tpacce MpOTSHKEHHOCTh IMPO-
nera 60 M. Ha xapte o003HaunTh cxemy npoxoxaeHus Tpaccel BOJIC ¢ yka3a-
HUEM KoJinuecTBa onop Ha yyacTtkax Kapmnoska, Kamenka, Ynyii, 3aBopku, Uy-
neiMKa. PaccMoTpets TexHonoruio npokiankn BOK B kaGenpHyr0 KaHaTU3aIIIo
Y 3aTE€M TEXHOJIOTHIO MOIbEMa Ha OMOPHI B LIEHTPE T'. AYMHCKA.
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Jis1i BapuanTa 64 paccMoTpeTh TexHoJoruwoo npoknaaku BOK B 3ammt-
HYIO IIJJacTMaccoByro TpyOy. Tpacca mpeaycMaTpuBaeT HECKOJIbKO BapHUaHTOB
noctpoenus: npoknaaka BOK B kabenbHyt0 KaHaIM3aIUIO I'. AYMHCKA OT LEH-
Tpa no yi. ['arapuna g0 nepeceuenus ¢ ya. 5 Uwons u ganee ¢ J1eBOM CTOPOHBI
a/n yepe3 Kamenky u Manbiii Yayid. PaccMoTpeTs BapuaHThl OpraHu3aiiu me-
pexonoB BOK uepes p. Kamenky, a/g u XK]I, koTopbie BCTpedaroTcs 1Mo Tpacce
BOJIC.

Jliisi BapuanTa 96 paccMoTpeTh TexHOJoruro npokiaaku BOK Henocpen-
CTBEHHO B I'pyHT. Tpaccy BbIOpath B1osb JKJI ¢ 1eBOM CTOPOHBI OT I'. AUMHCKA,
npeaycMoTperh npokiaaky BOK B kaOenbHyro KaHanu3auuro I. AUMHCKA OT
nentpa 10 K/ Bok3ana «AunHck-2». PaccMOTpeTs BapuaHThl OpraHU3alliy Iie-
pexonoB BOK uepe3 Hecya0X0HbIE PEKH, a//1, KOTOPbIE BCTPEUAIOTCA IO Tpac-
ce BOJIC.

Bapmuanrsl: 29, 60, 63, 95.

B npoekte paccmatpuBath Tpaccy no Mapupyty Onouka — bexaHu1ibL.

Kapty ucnione3oBars ¢ caiita «Snaekc. Kaptem.

Juisa BapuanTa 29 paccMOTpPETh TEXHOJIOTHMIO TMOJBECKA CAMOHECYILETO
BOK Ha onopsl koHTakTHOM cetn DK/, mo Bceil Tpacce NpOTSHKEHHOCTh MPO-
nera 60 M. Ha xapte o003HaunTh cxemy npoxoxaeHus tpaccel BOJIC ¢ ykaza-
HHUEM KoJinyecTBa onop Ha yudactkax Ilycromka, HoBocokonbHuku, JIokHs,
bexannnpl. Paccmotpers TexHonornto mpoknaakn BOK HemocpencTtBeHHO B
TPYHT BI0JIb a/1 P23.

s BapuanTta 60 paccMotpers TexHoJoruo npoknaaku BOK B 3ammr-
HYIO IJIACTMAcCoBYI0 TpyOy. Tpaccy BbIOpaTh B0k aBTOOpOord Ha HoBopikeB
C IpaBOil CTOPOHBI, eciiu exaTh oT I. Onouku. PaccMoTpeTh BapraHThl OpraHu-
3anuu nepexooB BOK yepes a/a v HecyJ0X0IHbIE pEKU, KOTOPBIE BCTPEYAIOTCS
no Tpacce BOJIC.

s BapuanTa 63 paccmorperh TexHonoruro noasecku BOK Ttuma «8»
Ha JepeBaHHbIE omnopbl pacnpenenurtenbHoil JIDII 3 kB, cpennsas npoTskeH-
HocTb Tiposieta 60 M. Ha kapTe 0003HaUMThH cXxemMy MpoxoxaeHus Tpaccol JIDII
BJ10J1b a/11 Ha HOBOp KeB ¢ JIeBOM CTOPOHBI, €CIM CMOTPETh OT T. OnouKH, ¢ yKa-
3aHUEM KOJIMYECTBA OMOp Ha ydacTkax. [IpeanoxuTs BapuaHT OpraHu3aliu OT-
BETBJICHUS BOJIOKOH B MPOMEKYTOUHBIX ITyHKTAX.

Juisa BapuanTa 95 paccMOTpeTh TEXHOJIOTHIO TMOJBECKA CaMOHECYIIEro
BOK Ha aepeBsiHHbIe oniopbl Bo3aymHoH JIC, koTOpast MpoXOoauT BIOJIb a/]1 de-
pe3 lllykuno, KyneBeps ¢ nmpaBoi CTOPOHBI, CPEIHSS MPOTKEHHOCTh IIPOJIETA
70 M. [lo »TOM a/m BBIMOJIHUTH MOABECKY HA ONOpPHI pacupenenuTenbHon JIOTII
10 kB, nmpoxopsmeit Baoab Tpaccsl P23 ¢ neBoit ctoponsl A0 moc. Bepouioso.
Ha xapte 0603HaunTth cxemy mpoxoxaenus tpaccbl BJIC ¢ ykazanuem xonnde-
CTBa OIOP Ha y4acTKax.
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Bapuanrsi: 30, 61, 62, 94.

B npoekre paccmarpuBarts Tpaccy no Mapupyty Konpomnora — Cerexa.

Kapry ucnone3oBars ¢ caiita «Snaekc. Kaptem.

Jsi Bapuanta 30 paccMoTpeTh TexHoJorutoo npokiaaku BOK B 3ammt-
HYIO IJIacTMaccoByto TpyOy. Tpaccy BbiOpath BhoJib aBTooporu P21 ¢ npaBoii
CTOpPOHBI, eciii exaTh oT I. Konmonoru. PaccmoTpers BapuaHThl OpraHW3alun
nepexonoB BOK uyepe3 a/m u Hecyl0XOJHBIE PEKH, KOTOPBIE BCTPEYAIOTCA IO
tpacce BOJIC.

Jusa BapuanTa 61 paccmorpers TexHonoruwo noasecku BOK tuma «8»
Ha eJne300eToHHbIe onophl pacnpenenurensuon JIDIT 10 kB, cpenuss npoTs-
*KeHHOocTh nposieta 70 M. Ha xapte 0003HAUUTH CXeMy MPOXOKICHHUS TPAcChl
JIDII Baonb a/m P21 ¢ mpaBoit cTopoHbI, eciiu cMoTpeTh OT r. Konpomoru.
[Ipennoxuts BapuanT crycka Bo3aymHo BOJIC ¢ onop JIDII B okoHEUYHBIX
MTyHKTaxX.

s BapuanTa 62 paccmorpeTs TexHOJIOTHIO poknaaku BOK Henocpen-
CTBEHHO B TpyHT. Tpaccy BwIOpath Bmosb a/n P21 ¢ neBoil cTOpoHBI OT
r. Cerexu, npeaycMoTpeTs npokiaaky BOK B kaGenbHy0 KaHAIU3AIUIO B OKO-
HEYHBIX MTyYHKTaX, PACCMOTPETh BapuaHThl opranu3anuu nepexoaos BOK uepes
HECY/I0XOJIHbIE PEKH, a/J1, KoTopble BcTpeuatoTcs no Tpacce BOJIC.

das Bapuanra 94 paccMotpers TexHoJIOrMIO npoknaaku BOK B 3ammr-
HYIO I1acTMaccoByto TpyoOy. Tpaccy BbIOpath Bosib aBTOA0poru P21 ¢ mpaBsoii
CTOpOHBI, eciu exatb OT I. Cerexu. [lpemiokuTe BapuaHThl BBOJA KaOeis
B 3[JaHUE Y3JIa CBSI3M, PAaCCMOTPETh BapHaHThl opraHu3anuu mnepexonos BOK
yepes a/A U HeCyOXOIHbIE PEKH, KOTOpble BcTpeuarotces no tpacce BOJIC.
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Mapku

MNMpunoxeHue 2

BOJIOKOHHO-ONTUYECKUX Kabenen cBA3n

ANSA pa3fnyHbIX BapuaHToB cTtpoutenbctsa BOJIC

Ha tepputopuun Poccun pacrnonaraercst HECKOJIbKO MPOU3BOJICTB BOJIOKOH-
HO-ONITUYECKHUX Kabesei cBs3u. BookoHHO-onTHYECKHE Kabeli B 3aBUCHUMOCTH
OT MPUMEHEHHUS MOTYT 3HAYMTENbHO OoTiinuathes (Tadm. [12.1, 112.2). Enunoro
KJaccu(pukaTopa ONTHYECKUX Kabenel HeT, U KaKIbIi TPOU3BOIUTEIb HCTIOb-
3yeT COOCTBEHHYIO MapKUpOBKY kabenei. B tabmn. [12.3 npuBeneHbl JaHHBIE 110
1IEJICBOMY HA3HAYEHUIO OCHOBHBIX TUIOB ONTHYECKUX KaOelaed OT pa3iMuHbIX

HpOHSBOHHTeﬂeﬁ.
Tabnuya I1.2.1
Mapku BOK 1151 npokiiagku B pyHT
Mapka | KonnuectBo X aDAKTEDHCTIKA
BOK OB ParcTep

BOK 1151 HennocpeacTBEHHOM NPOKJIAJAKHA B IPYHT

AIIC 2-16 LleHTpaJIbHBIA CHITOBOM 3JIEMEHT — AUAICKTPUICCKUNA, OPOHS U3 CTATLHBIX
OLIMHKOBAHHBIX ITPOBOJIOK

HAIMH 2-16 To xe

JAIT 2-16 To xe

CIIC 2-16 LleHTpanbHBIN CUIIOBOM 2JIEMEHT CTaIbHOM, OPOHS U3 CTATBHBIX OIMH-
KOBaHHBIX IIPOBOJIOK

CIIH 2-16 To xe

CIII’ 2-16 To xe

TOC 2-24 B rpyHTax Bcex kareropuii, KpoMe MoIBEP:KEHHBIX MEP3JIOTHBIM Aedop-
MaIuysIM, IOJUA3THICHOBas 000109Ka

OIIC 2-144 TpyOuatslii cepaieuHUK Kabesst, 0HOCIOHHas OPOHS U3 CTAIbHBIX MPO-
BOJIOK, BHEIIHSS MO TUIICHOBAsI 000JI0UKa

o1y 2-144 TpyOuatslii cepaeuHUK Kabesst, 0HOCIOHHas OPOHS U3 CTAIbHBIX IPO-
BOJIOK, BHEIIHSS MO TUIICHOBAsI 000JI0UKa

AIIC 2-144 Jusnextpuueckuit L{CO, nonustunenosas obonouka, OpoHs U3 rodppu-
POBAHHOM CTANLHOM JICHTHI, BHEIIHSAS MOJIUITUICHOBAs 000JI0UKa

Iy 2-144 Hwnexrpuyeckuit LICO, momusTrsieHoBas 000I09Ka, OTHOCIOWHAS YCU-
JieHHast OpPOHS U3 CTANTLHBIX MTPOBOJIOK, BHEIIHSISI TIOJIMATHIICHOBAsI 000JI0YKa

JI12 2-144 Hwnexrpudeckuii [ICD, mommaTiiieHoBas 0007109Ka, IBYXCIIOHHAS OpOHS
U3 CTAIBHBIX MTPOBOJIOK, BHEITHSS TIOJTUATUIICHOBAs 000I09Ka

BOK i1 nHeBMONIPOKJIAAKH

AIJT 2-16 Huonexrpuueckuit 1ICO, cranpHas roppupoBaHHAs JICHTA C MOJHMED-
HBIM MTOKPBITHEM

AI1O 2-16 Husnexrpuueckuit [{CO, momusTuineHoBas 000109YKa

IO 2-144 To xe

BOK pu1s1 npokyagku B Ka0eIbHOM KAaHAJIM3alUH, BKJIKYAas THEBMOINPOKJIAAKY

JOJI

2-216

Husnexrpuueckuit LICO, roppuposannas 6pons

JAO

2-216

Husnexrpuueckuit 11CD, anmromononusTuieHoBasi 00009Kka, Toppupo-
BaHHasi OpOHs
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Tabnuya I1.2.2

Mapku BOK 17151 BO3AyIIHBIX CIIOCOOOB CTPOUTENHCTBA

Mapka |KonuuectBo XapakTepucTHKa
BOK OB
IToaBecHoii BOK tuna «8»

oI 2-64 Ka6emu conepxar LICD u3 creknomnactuka, BOKpyr LICD ckpyue-
HBI ONITUYECKUE MOJYJIM C BOJIOKHAMU U Kopenu. B kauecTBe me-
pUQEpUITHOTO CHIIOBOTO 3JIEMEHTA UCIOJIB30BAaH CTEKJIOIIACTHKO-
BBII MPYTOK

OIIB 2-24 Jnst monBecku Ha oropax JMHUK CBS3U, KOHTAKTHOM CETH KeJe3-
HBIX J0pPOT, IUHUH 3J€KTponepeaun

OKTC 2-48 Hecymmii a351eMeHT — CTaJIbHOU TPOC

AI1B 2-16 BoiHeceHHbIH CUIIOBOM 3J€MEHT:

— muanexrpuyeckuii (ITH),
— cranbHo¥ (JI1B)
Camonecymme BOK

OKA-M6II- KaGenp ontuueckuit camonecymuii 16 BOJOKOH OJHOMOJOBBIX.

16A-4,0(c) [IpouzBoauTens «IEKTPOIPOBOI»

OKA-M6II- Kabenp onTrueckuii camonecymmii 16 BOJIOKOH OJJHOMOJIOBBIX.

16A-6,0(c) [IpouzBoauTens «IEKTPOIPOBOI»

OKK 2-144 JanekTpuiecKkuii CaMOHECYIIHUI ¢ CUIIOBBIM JIEMEHTOM U OpoHel
U3 BBICOKOMOJYJBHBIX apamMuaHbix HUTeH. I[IpomsBogurens «Ca-
paHckkabenb-OnTruka

AIIM 2-16 Jns mojaBeckn Ha omopax JIMHUM 3JEKTpOIepenadyr, KOHTAKTHOU
CETH KEJIE3HBIX JOPOT, BO3IYIIHBIX JTUHUHN cBsi3u. [I0BUB U3 Hecy-
IIMX CUJIOBBIX 3JIEMEHTOB M3 JUAJIEKTpUYECKUX cTepaxHel. [Tpouns-
BOAUTEND «ONTEH»

AT 2-16 s moaBECKM Ha Onopax JMHUM JJIEKTpoIlepefadyd, KOHTAKTHOMN
CETH KEeJIe3HBIX JOPOT, BO3AYLIHBIX JUHUI cBA3U. [loBUB U3 cuio-
BBIX JJIEMEHTOB M3 BBICOKOMO-AYJIBbHBIX Npsnei. IIpomsBogurens
«Onren»

I13B-0O, OpnHoBpeMeHHas nepenaya NIEKTPUIECKOW SHEPTHH U ONTHYECKUX

CHUII-O CUTHAJIOB CBS3H.

MoHTupyeTcss METO/IOM IMOJBECKH Ha BO3AYIIHBIX JUHHUSIX 3JIEK-
Tporepenayu HanpspkenueM 10 kB
BOK, BcTpoenHslii B rpo3o3amuTHblil Tpoc (OPGW)

OKI'T-II 2-48 C ueHrtpaibHON MOIynbHON TpyOkoH. Jlyig moaBecku Ha omopax
BO3YIIHBIX JINHUH 3JIeKTporiepenayu ot 35 kB u BeIe

OKI'T-C 2-288 BerpoeHHBIH B rpo303aliuTHRIA TPOC ¢ ONTHYECKUMU MOIYJISIMU B
MOBUBE

BOK 111 HABUBHO# TE€XHOJIOTHH
OKH(I'T) |2-48 HasusHoit Ha rpo3oTpoc 35-220 kB
OKH(®T) |2-16 HasuBHoii Ha (a3oBblif mpoBoz 35—110 kB 6e3 pacuieruieHHoit azbl
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Tabnuya I11.2.3

CootsercrBue Tunos BOK 1o neneBoMy Ha3HAUEHUIO

. oi[;: - C Oponeit C Oponeii u3
TTDOH3BOITE P 62 13 rOQpHPOBaH- KPYTJIBIX [Tonsecubie | C ycuneHHOU
POH3BOMATED leTJI;}; K;( HOU CTaJIbHOU CTaJbHBIX CaMOHECYIIIHE Opomneit
Opaz 0" JEHTHI HPOBOJIOK
«EBpokabens-1» OTg,T (EITM, OKJI, OKM, | OTJL, O M, OIIL OC T Or'IL,
OTHI\’/I OKI] Or'Ly ’ ormMm
«Mockabeb- OKKTM, OKCTM
DymKUKypay OKKTL, OKCTLI, OM3KI'M OKCHM | OM3KI'M
OKKTHI'
«OKC 01» OA2,
AI10, IAO JIIIT OIIC, 0AC, JIIM, ITIT JAY,
HAIC, JAC T2, JIA2
«ODC-CaazpcTpoii-1» 11, CII, KII-07,
b z)[lHa Clla JbII JKI-03 | AC, AT II[[KH-ZO
«Camapckast OrnTH-
yeckas kabesbHast OKIJI OKJICT OKIJIK OKJDK —
KOMITAaHUS»
giiii’;f}“‘a6em" OKT OKJI OKB OKK -
«CeBkabenb-OnTuK» JAI10 JTIT AI1C JUIT ALY, J1A2
«TpaHCBOK» OKMT OK3 OKb OKMC OKby
«DNEKTPOIPOBOI» OK OKC OKb OKA —
«QIMKCc-KabeIhy A0 JIUI, CTIJI AIIC AT ALY, 1A2

MapkooOpa3oBaHue ONTHYECKHX Kalejeid IO3BOJMUT IPABUILHO BBI-
OpaTh KOHCTPYKIIMIO U MTApaMETPhl ONTHYECKOTO Kadesl.
B cBs3u ¢ mepepaboTkol TexHUYeCKuX yciaoBui B «CeBkaOenb-OnTHKE
MPUHSAT HOBBINA CIOCO0 MapKUPOBAHUS ONTUYECKUX KaOeseu.

llpumep

CKO__JITIC_020A/004H_ 06 A08x2/04x1/H04x1_D2_ 15 ..

1 2

3

4

5

6|7

8

prl’ll’lbl CUMBOJI06 6 MAPKUPOBKE.

1 — xon pa3zpabotuuka unu uzrorosurens (Bceraa CKO);
2 — TuII Kabens;
3 — KOJIMYECTBO M THI BOJIOKOH B Kabene (oT 2 mo 288 BosokoH; Tumbl E,
A, H,C,D,MA, MB, MD);

4 — xonnuecTBO AeMeHTOB cepaeuHuka (ot 01 mo 18);

5 — pacnpenieneHne BOJIOKOH B MOIYJISX U MydYKax;
6 — 0003HaUEHNE 1 KOJMYECTBO AMEKTPUUECKUX KU B Kabene (ot D1 mo I8);
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{ — IIUTENHHO JOMYyCTUMAs pacTATHBAIOIIAs Harpy3ka kabdens B kH;
8 — ucnonuenue kadens (HI, LS, HF, FR, JT).

Tunwvi 6on10KOH:

E — omHOMOOBOE C HECMEIIEHHOW AUCTIEpCrel («CTaHIapTHOE);

A — OJTHOMOJIOBO€ C YMEHBIIEHHBIMHU MOTEPSIMU B JWANa30HE JJIMH BOJIH
1383-1480 M nuka noriomieHus TuApoKCcuIbHBIX rpynn (OH);

H — onHOMO10BOE CO CMEIIEHHOW HEHYJIEBOU TUCIIEPCUEH;

C — 0IHOMOI0BOE C OTPULATENBHON CMEILIEHHON HEHYJIEBOM AUCTIEPCHUEN;

D — omHOMOZI0BOE CO CMEIIEHHON HEHYJEBOM AMCIEpPCUEl U C HOPMHUPO-
BAHHOI XpOMaTUUYECKOU aucnepcuei B nuana3one JiuH BoaH 1460—-1625 uw;

MA — MHOroMOA0BO€E TPAAUEHTHOE C AUAMETPOM CEPALEBUHBI SO MKM;

MB — MHOTrOMOJI0BO€ IpaJIu€HTHOE C JUAMETPOM CEPJLIEBUHBI 62,5 MKM;

MD — mHOrOMOAOBOE TPAUEHTHOE C JUaMeTpoM cepaeBUHbI 100 MKM.

Buowl ucnoanenus kabena:

HI" — He pacnpocTpanaromui ropeHue;

LS — ¢ HU3KUM JIBIMO- ¥ Ta30BbIJICTICHUEM;

HF — ¢ noHMm>xeHHON KOPPO3MOHHON aKTUBHOCTBIO MPOJYKTOB JIBIMO- U Ta-
30BBIJICIICHNUS,

FR — oruectoiikuii;

J| — nyrocTokuii (CTOMKHUI K MEJIJIEHHON AJIEKTPOKOPPO3UN ).
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NMpunoxeHue 3
MynbTuUnnekcopsl SDH

Inargopma FlexGain

1. FlexGain A155. TlonarodyHknnoHambHbIH SDH-MyJIBTHILUIEKCOD BbIe-
nenus/nobasnenus st cmemannoro Tpaguka TDM+Ethernet. FlexGain A155
NpeHa3HAYCH IS MOCTPOCHUS TpaHCopTHBIX ceteit SDH yposneir STM-1/4,
KOJIBLIEBBIX M JIMHEUHBIX CTPYKTYp. MOXKET NMPUMEHSTHCS B KauecTBE Kpocc-
KOHHEKTOpa, MoJJIep KUBaroiero yetoipe HampasieHuss STM-1. [lonnep:xxuBaet
Bce Turbl 3amuThl SDH- n Ethernet-tpaduxka.

2. FlexGain A2500 Extra. [Ipenqna3zHadeH ajsl IOCTPOCHUSI TPAHCIIOPTHBIX
cereit SDH ypoBueit STM-1/4/16 KonblLEeBBIX U JUHEHHBIX CTPYKTYp. Moxker
MIPUMEHSATHCA B KAUECTBE KPOCCOBOI'O KOMMYTATOpa, MOAEpKUBAOIIEro 32 Ha-
npasieHuss STM-1 u 8 nanpasnennii STM-4. MynbTUIIIEKCOP ONTUMU3HPOBAH
JUIsl CTPOUTENBCTBA BBICOKOCKOPOCTHBIX BOJIOKOHHO-ONTHUYECKUX CETEH CBS3U
OombI110# MpoTsHKeHHOCTU ¢ KoHBepreHiueit TDM— u Ethernet-tpaduka.

3. Onmuuecxuti mynomuniexcop FlexGain FOM4. TlpenctaBnsieT coOoit
000pyI0BaHUE JTMHEHHOr0 TpaKTa JUIsl OJTHOBPEMEHHOMN AYIJIEKCHOW Mepeaadyn
YEeThIPEX CUHXPOHHBIX IUPPOBBIX TOTOKOB E1 co ckopocThio 2048 KOUT/C Kax-
JIbIH 110 IBYyM HEHArpy>KE€HHBIM BOJIOKHAM OINTHYECKOTO Kadens (0AHOMOI0BOTO
WJIM MHOTOMO/IOBOTO).

4. FlexGain FOMA4E-RM. Ilpenna3naden mis nepenadn 1-8 morokoB El1 u
Tpaduka Ethernet mo ogHOMY WM 1BYM BOJIOKHAM OJHOMOJIOBOTO OMTHYECKOTO
kabesst. MyJbTUILIEKCOP MOKET yCTaHABIMBATHCA B JIFOOOW YHUBEPCAIbHBIN
KOHCTpYKTUB miardopmel FlexGain. B MmynbpTumniekcope nperycMOTPEHO MECTO
JUTSl YCTAaHOBKM ME30HUHHBIX (JIo4epHUX) miaT ¢ noprtamu TU-kananoB unu El.
VYnpasnenne o0opyaoBanremM nmpousBoautcs yepe3 nopt RS232, Telnet, HTTP
wim 1o npotokoiay SNMP.

5. FlexGain FOMI16E. TlpexncraBisier co0oil 00OpyAOBaHUE JIMHEHHOTO
TpakTa JJisi OJTHOBPEMEHHOMN NyTUIeKCHOM nepenaun 8§ win 16 mudpoBbIX MOTO-
koB E1 G.703 co ckopocThto 2048 kKOUT/C KaxAblid, IO ABYM WUJIA OJTHOMY HEHa-
IPY’KEHHBIM BOJIOKHAM ONTHYECKOTO KabOems, WM I Tepeaadyd CMENIaHHOTO
TDM+IP-tpaduxka.

6. Mynomunnexcop FlexGain FOMIG6E, V1. IlpennaznadueH A nepeaaqn
4-16 norokoB E1 u Ethernet-tpaduxka co ckopoctsio 10 100 M6ut/c o onmHomy
uiu 1ByM ontuueckuM BosiokHaM. FlexGain FOMI16E, V1 o6ecnieunBaer 1 + 1
CXEMY pPE3EpBUPOBAHUS ONTUYECKOTO TPAKTA, PYUYHYIO HACTPOUKY MPHU MOMOILHU
KHOIOK, BcTpoeHHoe Telnet- u SNMP-ynpaBnenue, KOHTposib (QYHKIIMOHUPO-
BaHMs U cOop cratuctuku. Jlys obOecrieueHrs THOKOCTA M HaWJTydIlel SKOHO-
muueckoit a¢dexktuBHOoCcTH B FlexGain FOM16E, V1 mnpumenstorcs SFP-
npueMoIepeIaTIuKl, KOTOPbI€ MO3BOJSIOT BBIOUPATh TOT WJIM APYTOM THUII
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npueMonepesaTinKa B 3aBUCUMOCTH OT JUIMHBI U COCTOSIHHSI ONTHYECKOM JH-
Hun. Berpoennsiii Ethernet-kommyrtaTop ¢ 4eThipbMs MOpTaMH TO3BOJISIET 00-
pabateiBath VLAN-makeTsl ¢ mpu3HakoM aBOWHOTO TerupoBanus (Q in Q),
nonnepxkuaeT IEEE 802.1p u ¢pynkuo MDIX s kaxxnoro Ethernet-nopra.

7. Mynomunnexcop FlexGain FOMI160G. Tlpenna3naden g nepenadu 16
notokoB E1 u Ethernet-tpaduxka co ckopoctsio 10 1 ['6ut/c mo 1ByM ontudeckum
BosiokHaM. Mymnbturuiekcop FlexGain FOM160G npou3BoauTcs B KOHCTPYKTHBE
MiniRack Beicoto#i 1U ¢ muTanreM OT ceTH MOCTOSTHHOTO Toka —38/—72 B.

8. Mynomunnexcop FlexGain FOMI160G, V1. llpenna3znaueH s nepeja-
g oT 4 1o 16 motokoB E1 u Ethernet-rpaduka co ckopoctsio g0 1000 Mowut/c
o OJAHOMY WJIM JIByM onrtudeckuM BosiokHaM. FlexGain FOM160G, V1 obGec-
neuynBaeT 1 + 1 cxemy pe3epBHpPOBaHUS ONTUYECKOTO TPAKTa, PyYHYIO HacCTpOu-
Ky Tpy TIOMOIM KHOMOK, BcTpoeHHOoe Telnet- u SNMP-ympasnenue, KOHTpOIb
¢dbyHKIMOHUpOBaHUs U cOop cratuctuku. Mymnbruriekcop FlexGain FOM160G,
V1 npouzBogutcs B koHcTpykTuBe MiniRack Beicoroit 1U ¢ yHuBepcanbHbIM
NUTaHHEM, KaK OT 0aTapeil ¢ HalpsHKEHUEM MOCTOSIHHOTO Toka —36/—72 B, Tak u
OT CETH IEPEMEHHOI0 TOKa HarpsbkeHnem ~220 B.

9. Mynemunnexcop FlexGain FOM16L2. BXoguT B cOCTaB YHUBEPCAIbHOM
mwiardopmsl FlexGain, koTopast 00beIMHAET B €AMHOM KOHCTPYKTUBE JIy4dILUE
TEXHOJIOTHH TepeAadr M0 MEIHBIM M BOJOKOHHO-ONTUYECKUM JTHHUSIM. MyIib-
turiekcop FlexGain FOM16L2 sBisieTcss MyIbTUCEPBUCHOM T1aTHOPMON 10C-
tyna (MSAP) nocneaHero nokoJjieHus U NpeIHa3HA4YeH ISl MOCTPOCHHS MYJlb-
TUCEPBUCHBIX (r0JIOC + IaHHBIE») ONTUYECKUX CETEH Ha ydyacTKe AOCTYTIA.

10. Mynomunnexcop FlexGain FOM2,5GL2. SIBnsercs MyIbTUCEPBUCHON
TpPaHCIOPTHOH TIaTGOpMON U MpeAHa3HAUYEH JJIsl TOCTPOCHUS MYJIbTHCEpPBUC-
HBIX («rojloc + JaHHBIE») onTHyYeckux ceredl ypoBHs STM-1/STM-4/STM-16
SDH-uepapxun mob6o#t crnoxknoctu. brmarogaps monaepxke mexanusma GFP
FlexGain FOM2,5GL2 nerkxo unrterpupyercst B SDH-cetn u MyabTUCEpPBUCHBIE
TpaHCHOpPTHBIE TIaTPopMbl, mocTpoeHHble Ha o0opyaoBanuu HTL «HATEKCy»
U Apyrux npousBomutenei, a mexaHusm LCAS mo3BossieT onTUMHU3HPOBATH
MPOITYCKHYIO CIIOCOOHOCTh MYJIbTHILIEKCOPA.

11. Mynemunnexcop FlexGain FOMI0GLZ2. SIBnseTcsi MyiabTUCEPBUCHOM
TpPaHCIOPTHOM TUIaTGOpMON U MpeAHa3HAUYEH JJIsl MOCTPOCHUS MYJIbTHCEpPBUC-
HBIX («rojloc + JaHHBIE») ONTHYeCKMX ceredd ypoBHs STM-1/4/16/64 SDH-
Hepapxuu JH00M CI0KHOCTH.

bnaronaps nogaepxke mexanuzma GFP FlexGain FOM10L2 nerko unHTer-
pupyetrcst B SDH-cetn ¥ MyJIbTHUCEpBHUCHBIE TPAHCIOPTHBIE MIAT(HOPMBI, TO-
ctpoennbie Ha obopynoBanun HTL[ HATEKC u npyrux npousBoauTenei, a
MexanusM LCAS mo3BoJiseT ONTUMHU3UPOBATH MPOIMYCKHYIO CIHOCOOHOCTH
MYJIBTUILIEKCOpA.
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Access Telecom

12. Onmuueckuii mynsmuniexcop 32 E1 + 2 Gigabit Ethernet 1000BASE-T.
[MpenHa3HaueH UIS IOCTPOCHHS BBICOKOPOU3BOIUTEIBHBIX CHCTEM IEepeIavyn
TEJIEKOMMYHUKAIMOHHBIX W CETEBBIX JIaHHBIX 1O OOIIEMY ONTOBOJIOKOHHOMY
TpakTy. Beimyckatorcs takke 4 u 8 E1 mopToBbie MOIUBUKAIIMKM U3ICTUS, IS
KOTOPBIX MPEIOCTABIICTCS BO3MOXHOCTh MoiepHu3anuu 10 16 E1 mytem BBoaa
HPOTPaMMHOTO KJTFOYa YK€ B MPOIIECCE IKCILTyaTallHH.

13. Onmuueckuii myavmuniexcop 16E1+Gigabit Ethernet 1000Base-T.
[To3BoJsieT OpraHU30BBIBaTh OJAHOBPEMEHHYIO mepenady ot 1 1o 16 motokos E1
u kaHana Gigabit Ethernet 1000Base-T full-duplex mo onToBoIOKOHHOMY TpaK-
Ty. Takke umeercs ckBO3HOW KaHanm RS-232 u yertwsipe kanana RS-485 mns
yIpaBJICHUs JIIOOBIM YAaJIeHHBIM 000opyaoBaHueM. [loiep>xuBaeTcst KaHal pe-
YeBOil CITy>)KEOHOM CBA3U.

LED Technologies Bulgaria

14. I'uoxuti onmuueckuti myaomuniexcop T-501.622 u T-501.615:

— CKOPOCTh B OoNTHYeCcKOM KaHajie 622,08 Mowut/c (1552,2 Mowut/c ans
T-501.615);

— TrOKas MOTyJIbHAS KOHCTPYKIIHS;

— paboTa B peXHUME «BCTaBKa-BbleleHUE» (10 11 ToYek B KOJIBIIE IS
T-501.615);

— 110 64 xananoB E1G.703HDB3 (o 160 xananos s T-501.615);

— 1o 4 xananos Ethernet 100BASE-TX full duplex (mo 10 xananoB mjis
T-501.615);

— nuHa BostHBI uanydatess 1310 unu 1550 Hwm;

—noanepxkka VLAN-nporokonos IEEE802.1p u IEEE802.1q;

— He TpeOyeT BHEIIHETO BRICOKOCTAOMILHOTO UCTOYHUKA CUHXPOHU3AIUY;

— OrOKET 3aTyXaHus Tpacchl 10 28 nb, nanbHOCTh cBsi3u A0 80 KM 1O OJI-
HOMOJIOBOMY BOJIOKHY;

— BO3MOXHOCTb pa0OThl IO OJHOMY BOJIOKHY € 4YacToTHbiM WDM
1310/1550 uM pazneneHreM HapaBJICHUM;

— ToIIepIKKa pe3epBupoBanms 1 + 1 o cxeme «IBOWHOTO KOJIBIIay.

15. Onmuueckuti myromunaexcop 8 x E1 + Ethernet 1000BASE-TX
7-501.081:

—mnepenaya g0 8 motokoB E1.G703 u mnonHomymiekcHoro Ethernet
1000BASE-TX o1HOBpEeMEHHO;

— CKOpOCTb B OIITHYECKOM KaHaie 155,52 Mout/c;

— OrKeT 3aTyxaHus Tpaccel 10 33 b, mambHOCTH cBsizu A0 100 kM 1O
OJIHOMOJ/IOBOMY BOJIOKHY;

— nyirHa BoyHbI u3itydaresns 1310 wim 1550 vm;

— BO3MOXKHOCTh pabOThl 1O OJHOMY BOJOKHY C 4YacToTHeIM WDM
1310/1550 uM pa3aeneHreM HanpaBlICHUI;
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— CKpeMOJIMpOBaHUE ONTHYECKOrO CUTHAJA,

— cKBO3HOM kaHan RS-232 nns ynpapiieHus yaaleHHbIM 000pYI0BaHUEM;

— IMCTAHIIMOHHOE YNPAaBJIEHUE U KOHTPOJIb TapaMETPOB.

16. Onmuueckuit mynomunaexcop STM-1/ATM OC-3 + Gigabit Ethernet
100BASE-T:

— He3aBucuMas nepenayda 4, 8, 16 norokos E1 G.703 u nonHOAYIIIEKCHOTO
Gigabit Ethernet 100BASE-T ogHOBpeMEHHO;

—noanaepxkka VLAN-nporokonos IEEE 802.1 u IEEE 802.1gq;

— JIBa ONTUYECKUX OKOHYAHUS JUIsl MOCTPOEHUSI CXEMbI Pe3epBUPOBAHUS
tna 1 + 1;

— CKOpPOCTb B oNTHYECKOM KaHane 1320 Mourt/c;

— CKBO3HOM kaHan RS-232 nns ynpapiieHus yaaleHHbIM 000pYI0BaHUEM;

— BO3MOXHOCTh pabOThl IO OJAHOMY BOJIOKHY C 4YacToTHeiIM WDM
1310/1550 M unm 1550/1590 M pazieneHrueM HarpaBiICHUM;

— ckBO3HOM KaHair RS-485/RS-422 no 230.4 Kout/c;

— CKpeMOJIMPOBaHNE ONTHYECKOTO CUTHAA;

— cOBMECTUMOCTH ¢ OobMHCTBOM PPC, mpumenseMsix Ha Teppuropun PO;

— JTMCTAHIIMOHHBIN KOHTPOJIb MapaMeTPOB U YIIPaBIICHUE.

17. Onmuyeckuti mynemunnexcop 16 E1 + Ethernet 1000BASE-T T-501.116.

18. Onmuuecxuii mynomunnexcop 8 E1 + Ethernet 1000BASE-T T-501.116.

19. Onmuuecxuii mynomunnexcop 4 EI + Ethernet 1000BASE-T T-501.116.

MynpsTumiexcops mm. 17-19:

— He3aBucuMas nepenava 4, 8, 16 noroko E1.G703 1 moaHOIYTUIEKCHOTO
Gigabit Ethernet 1000BASE-T o1HOBpEeMEHHO;

— JIBa ONTHUYECKUX OKOHYAHUS JIA MOCTPOCHHSI CXEMbl PE3E€pPBUPOBAHMUS
tuma 1 +1;

— BO3MOXHOCTh pabOThl MO OAHOMY BOJOKHY C dYacToTHeIM WDM
1310/1550 M unm 1550/1590 M pazienenrueM HarpaBiIeHUM;

—noanepxkka VLAN-nporokonos IEEE 802.1p u IEEE 802.1q;

— CKOpOCTB B onThuueckom kanaie 1320 Mour/c

— CKpeMOJIMPOBAaHNE ONTUYECKOr0 CUTHANIA;

— CKBO3HOM kaHai RS-232 nns ynpapiieHus yaaJeHHBIM 000pYyI0BaHUEM;

— ckBO3HOM KaHai RS-485/RS-422 no 230,4 x6ut/c;

— IUCTAaHIIMOHHBIA KOHTPOJIb TApaMETPOB U yIIPaBJIEHUE.

20. Mooynwnouit onmuueckuit myasmuniexcop 4 E1 + Gigabit Ethernet
1000BASE-T + 4 RS-485:

— HezaBucumas nepenada 10 4 norokoB E1.G703, no 4 moprtoB RS-485 u
nonHoayriekcHoro Ethernet 1000BASE-T onHoBpemMeHHO;

— TMOJIHAsi COBMECTUMOCTD ¢ MyJbTUILIekcopoM T.501.116 no ontuueckomy
TPaKTy;
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— BO3MOXXHOCTh HapallluBaHUsA MPOMYCKHOW cmocoOHoctu a0 10 I'Gut/c
3a cuet ucnoJibzoBanuss CWDM-texHonoruu;

— m1accu Ha 16 MyJIbTUIUIEKCOPOB C PE3EPBUPOBAHHBIM UICTOUHUKOM MUTAHHUS;

—noanepxxkka VLAN-nporokonos IEEE 802.1p u IEEE 802.1q;

— ONTUYECKHE TpaHCUBEpbl cTraHaapra SFP ¢ BO3MOXKHOCTBIO «TOpsUYEh»
3aMEHBI;

— ZIBa ONITUYECKUX OKOHYAHHMS JJISI IOCTPOEHUS CXEMbI PE3EPBUPOBAHUS,

— BO3MOXHOCTh palbOThl IO OJHOMY BOJIOKHY C 4YacToTHeiIM WDM
1310/1550 M umu 1550/1590 uM pazneneHreM HarpaBiICHUM;

— KOMIUICKTAllMsl ONTHYECKUM OKOHYaHHMEM Juis paboThl Ha J000W u3
CWDM pmnun BoiaH ot 1270 mo 1610 HM;

— CKOpOCTbB B onTuueckom kanaie 1320 Mout/c;

— OIOKET 3aTyXaHus Tpacchl 10 25 nb, nanbHOCTh CBsI3U 10 80 KM 1O O/1-
HOMOJIOBOMY BOJIOKHY;

— CKpeMOJIMPOBaHNE ONTHYECKOTO CUTHAJIA;

— Hepa3pyILIaoUINil KOHTPOJIb YPOBHS OIIMOOK B ONITUYECKOM KaHAJE;

— JMCTAHIIMOHHBINA KOHTPOJIb APAMETPOB U YIIPABIICHUE.

0AO «MOPHUOB» r. Ilepmb.

21. Mynemunnexcop SDH CMM-155. TlpennasHaueH uisi MOCTPOCHHUS
HU(PPOBBIX TPAHCIIOPTHBIX CETEM M CeTel JOCTyNa Ha OCHOBE MPUHIIUIIOB CUH-
XpOHHOUM 1MGPOBON HepapXUU Ha JIOOBIX YYacTKaxX B3aMMOYBSI3aHHOM CETH
cBs3u P® OT MarumcrpanpbHOM O MECTHBIX CE€TE€ B KA4eCTBE CHHXPOHHOIO
MyJnbTUIiekcopa ypoBHs STM-1 cunxponHoii nudposoit uepapxuu (SDH).

22. Mynomunnexcop SDH CMM-11. CMM-11-12 (PT2.149.049-12). fIs-
JISIETCSI CBEPXKOMIAKTHON MYJIBTUCEPBUCHOM TUIAT(HOPMON TOCTYIIA, TTO3BOJISIET
obecnieunTh nepenauy kanainoB E1, V.35 u Ethernet LAN/WAN no cetssm SDH,
00pa30BaHHBIX MO BOJIOKOHHO-OMTUYECKUM WJIU PaAUOPEIICHHBIM JIMHUSIM.

23. Mynvmunnexcop PDH TJIC-32. AnmapaTypa TPETUYHOTO BPEMEHHOTO
rpynmnooopa3oBaHusl ¢ JUHEHHBIM ONTHUYECKUM HHTEp(EcOM U CEpBUCHBIMU
KaHaJIaMH, MpeHa3HAuYeHa IJI1 OPTraHU3alUuU MEKCTAaHIIMOHHOM CBSI3U MO BOJIO-
KOHHO-OITUYECKOMY Ka0EII0 C BO3MOKHOCTBIO TIOCTPOCHUS MPOTSIKEHHBIX JIHU-
HUIW C pereHepanneil ONTHYEeCKOro CUrHala Ha MECTHBIX, TOPOJICKUX U BHYTpH-
30HOBBIX CETAX CBSI3H.

24. Mynemunnexcop PDH BTC-22. AnmapaTypa BTOPUYHOTO BPEMEHHOTO
rpynmnooOpa3oBaHus C JMHEWHBIM ONTUYECKUM TPAKTOM U CEPBUCHBIMH KaHa-
JaMH, MpeIHa3HAaYeHa I OPTaHU3AlNN MEKCTAHIIMOHHOM CBSA3U MO BOJIOKOH-
HO-ONTHYECKOMY KaOeI0 ¢ BO3MOXXHOCTBIO TTOCTPOCHHS MPOTSIKEHHBIX JTMHUM
C pereHepalieil ONTUYECKOro CUTHaja Ha MECTHBIX, TOPOJICKMX U BHYTPHU30HO-
BBIX CETSX CBS3HU.

25. Mynemunnexcop PDH TJIC-31. AnmapaTypa TPETUYHOTO BPEMEHHOTO
rpynmnooopa3oBaHusl ¢ JUHEHHBIM ONTHUYECKUM HHTEp(PEHCcOM U CEPBUCHBIMU
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KaHaJdaMu, MpeHa3HaYeHa JJi OpraHu3allid MEKCTaHIIMOHHOM CBSI3U MO BOJIO-
KOHHO-OITUYECKOMY KaOE0 C BO3MOKHOCTBIO MOCTPOCHUS MPOTSKEHHBIX JIHU-
HUN C pereHepanueil ONTUYECKOTO CUTHAIa Ha MECTHBIX, TOPOJACKUX U BHYTPHU-
30HOBBIX CETAX CBSI3U, a TAKKE HA CETAX TEXHOJIOTUYECKOU CBSI3H.

26. Obopyoosanue nunetinoco mpaxkma no BOJIC OJIT-32. Anmnapatypa
ONTUYECKOTO JTUHEWHOTO TPAKTa C CEPBUCHBIMU KaHAJIAMU JIJIi CHCTEM BTOPHUY-
HOTO ¥ TPETHUYHOI'O BPEMEHHOI'O TpyNmooOpa3oBaHus, MpeaHa3HayeHa AJid Op-
raHu3aluy JIMHEHHBIX TPAKTOB MO ONTOBOJIOKOHHOMY KaOeli0 Ha CKOPOCTAX
8448 u 34362 x6uT/c, a TaK)Ke OpPraHU3alMKi KaHAJIOB CIY>KEOHOU CBSI3H, Iepe-
Jlauy JaHHBIX U YIIPABJICHUS amllapaTypoi.

OAO «Hay4HO-TeXHUYECKHMH LEHTP BBICOKOCKOPOCTHBIX CHCTEM IIie-
penaun “Cyneprea JAJIC”».

27. Mrozcoghynkyuonanvusle nepsuutvle myaiomuniexcopvl — MII-1, MII-2,
MII-AJ], MII-8. MII ocymiecTBisieT ¢popMUpoBaHue U nepegady curnaina El us
30 mudpoBBIX CUTHAIOB CO CKOpPOCTSIMU mepenaun 64 xout/c, npeodpa3oBaH-
HBIX W3 aHAJIOTOBBIX U HU(POBBIX CUTHAIOB abOHEHTCKUX HHTepdeiicos: TU,
AK, AK-Mb, CK, TU-CU, TU-CB, OLK, RS/TIH, V35/V36/ X21, RS-232-
C/RS-422/RS-485, xDSL, Ethernet 10/100Base-T, ISDN(U,S/T), AC, JCY,
KC, 3B.

28. Mynomunnexcop OCM-16 (ypoeuss STM-16). OCM-16 npexacrapiser
co0olt MHOro(yHKIIMOHaNIbHOE O0OOpyJ0oBaHUE, oObOecrneuuBaroliee mepenaavy
IU(POBBIX CUTHAIOB O cKopocTsiMu oT N - 64 x6ut/c no 2,5 I'out/c. Ilpenna-
3HAYEHO JJIs1 pabOThI HA CETSAX C TOMOJOTUSIMU «JIUHUS», «OJAUHAPHOE KOJIBIIO»
U «JIBOMHOE KOJIBIIOY.

29. Cunxponnvie mynomuniexcopot CM 1/4 (SDH-NGN). MonaynbHbie,
koH(DuUryprpyembie mynbtriniekcopbl CM-1/4 yposaeit STM-1/STM-4, siBnssich
anmnaparypoi cuctem nepenaun CLIU, pean3ytoT cnenyronme pexkumMbl padoThI:

— OKOHCYHBIN;

— BBOJIa/BBIBOJIA;

— KPOCC-KOMMYTATOp (MOJIHOJOCTYITHA KOMMYTalus, 10 6 HarpaBiIeHUN
STM-1 — 378 x 378VC-12 wm no 6 nHanpaBneamii STM-4 — 1512 X
1512V C-12);

— JIMHEWHBIN PEreHEPATOP.

30. Myabmunnexcop xombunuposannwiii 0 cucmem ceszu (MKCC).
MKCC — unTerpupoBaHHas miaTdopma CETEBOTO JOCTyIa, COUeTaromas cle-
nyronme QyHKIUU:

— MYJIbTUIIJIEKCUPOBaHUE CHUTHAIOB Bcex cryneHed PDH wu curnanos
Ethernet;

— BBOJI/BBIBOJI/TPAH3UT YIMOMSHYTBHIX BBIIIE CHUTHAJIOB, a TaK)XK€ CUTHAJIOB
abonentckux unrepderico TH u OLIK;
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— OpraHu3anys JUHEWHBIX TPAKTOB MO BOJOKOHHO-ONTUYECKUM WIJIH CHM-
METPUYHBIM KaOeJsiM CBA3H;

— (popMUpOBaHUE U KOMMYTAIIHUS ONTUYECKUX KAaHAJIOB B ONTHYECKOM CJIO€
BOJIOKOHHO-ONTHYECKUX CETEN, UCIOJIB3YIOMHMX TexHOoJornro CWDM.

31. Cunxponnwvii manozcabapummseiii. myremuniexcop CMBB-IM (SDH-
NGN. Umeet no 4 moproB STM-1 u Ethernet 10/100 Base-T, a takxe BO3MOX-
HocTH BBoJa/BbiBoa 21 curnaia E1 u kpocc-kommyTaruu 252 x 252 curHajioB
VC-12.

[Toapo6ubie TexHuueckue napamerpsl obopynoBanus OAO «MOPUOH»
(http://www.morion.com.ru) u OAO «Hay4HO-TeXHUYECKHII [IEHTP BBHICOKOCKO-
poctHbIX cucteM nepenadn “Cymepren JAJIC”» (http://www.supertel.ru), ne-
00xouMBbIe Il pa3pabOTKU MPOEKTa, MOKHO HAWTH Ha caidTax ¢GupM B pasjerne
«IIPOAYKITUSD) WA B «KAaTAJIOTE».

Hanee, eciu 3T0 000pyI0BaHUE HE COOTBETCTBYET 3ajauyaM IpPOEKTa, pas-
pPabOTUYUK UILIET OTBET CAMOCTOSTEIBHO.
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