\«\-Q

deepaibHOE FOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKAEHHE
BBICIIIETO npoq)eccmHaJIbHoro obpa3zoBaHus
JIETEPBYPI'CKHUIA T'OCYJAPCTBEHHBIN YHUBEPCHUTET
IIYTEN COOBIMEHNS UIMITEPATOPA AJIEKCAHJPA I»
(®r'BOY BIIO III'YIIC)
190031, Caukr-TletepSypr, MockoBckuit mp., 9

(I)e)lepa.m.uoe aAreHTCTBO XKEJEC3HOAOPOKHOI'O TPAHCIIOPTA

COTJACOBAHO
JAMECTHTEND MHHHCTPA
CTPOMTEABCTBA H XHJHUMHO -

KOMMYHAJBHOTO X03AHCTBA
POCCHACKOH ®ETEPALHH

w\/ E.0.CHIPPA

CIIEHUAJIBHBIE TEXHUYECKHUE YCJIOBHUS

XKeneznomoporxHas 31eKTpocBa3b yuacTka MockBa — KazaHb BEICOKOCKOPOCTHOM
KeJe3HonopokHOM Maructpann MockBa — Kasanp — ExatepunOypr.
TexHuuyecKrie HOPMBI W TPpeOOBaHUSA K NMPOEKTHPOBAHUIO H CTPOHMTENBCTBY
IIPOBOJHBIX CeTell U CHCTEM CBSI3HU

PA3PABOTAHO

T. C. Turosa

;T
1 3 -
B g &
a2
58
g

5

s

~ [y

By, 0
WO, B
ey

s Y
s T

Cankr-IlerepOypr 2014




Cnucok ucnoanureaeit CTY

PykoBoa#TeNb pa3paboTKH

3aseayroumii kadeapoit —~ -~ AK.Kauaes

«JreKTprYecKas CBI3bY, J.T.H., JOLUEHT . —

Hay4HbIH KOHCYJIBTAHT

npodeccop kadenpsl «CTpOUTENLCTBO A0pOT

TPAHCIIOPTHOTO KOMILIEKCa», JI.K.H. 6 @I% 7 W.I1. Kucenes

®I'BOY BIIO IT'VIIC
B.K. Kotos, A.K. JleGenunckuii, A.A. [TaBnoBCcKHH,

E.B. Kazakesuu, A.A. [IpuBanoB




Conepxkanue

(I O 1570057 (3 0 (0 X1 (0; (=) 0 S UURT PP 6
1.1 HanWMEHOBAHHE U ATIPEC OOBEKTA «eeeeruvrrreeerrurrreeersrurrreeesssiureeeesssssneeesssnnens 6
1.2  CBEICHUS O BAKAZUIKE ..vuevnneerneenneetnseeneeennsesnesennesensesnasennesesnsesnesesnsesnnsesns 6
1.3 CseneHus 0 reHEPATLHON MPOCKTHOM OPTAHUBAIIMH ..ceeeneerveeeeernnrreeeeennnnnes 6
1.4  Csenenust 0 pa3palbOTUHKE CTVY ...oooviiiiiiiiiiiiiiieiiieceeceee e 6
1.5 OCHOBaHHUS JJIS CTPOUTEITBCTBA eeeeeeeeereruunrrrrreeeeeeesesaaannereeeeeeeesessssnnnnenneees 6
1.6 OcuoBauus 1151 pa3PA0OTKH CTY cooiiiiiiiiiiiiiiiee et 6
1.7 Heo6xoaumMocTh pa3spabOTKU CTY ...c.eeiiiiiviiiiiiiiiiieeeeeeeee e 7
1.8 OOJACTD TIPUMEHEHHUS «.....eeeeeeuerreeeeasureeeeeeaatrreeesaaireeeessaanreeeesssannreeeessnsens 7
1.9  KpaTKOE OTIMCAHUE OOBEKTA....uvvvreeeeruerrreeeeriurrreeesssnreeeessnssseeeesssssseeeessnsnnns 7

2 Tepmunsl u onipeesieHrs. O003HAYEHUS U COKPAILECHHUS «....vvvvvveeeernerreeeeneanneeeess 8
2.1 TEPMUHBI U OTIPEHECIICHMS ...eeeeeeeeeeesaaaunnnrreeeeeeeeeseaaaunnsreeeeeeeeesssssannnnnsseeeeeeeens 8
2.2  OO0O03HAUCHHS M COKPAIIICHHS .. vvvvvvrvrreeeeeeeessssunnrrnreeeeeessssssssssssssseeeeessssnnnns 8

3 HOPMATHUBHBIC COBITKH ....eeeeeeurrreeeeanuureeeeessaureeeeessasreeeesssausseeessssssseeessassseeesanns 9

4 OOUIECUCTEMHBIC BOTIPOCB ..vvvrerreeeeerasuuirrrrteeeeeeesssaannssssreeeeeessssssssssssseeeeeeens 11
4.1 Kiaccudukanus ceTeil 1 CUCTEM KeJIe3HOI0POKHOM IIEKTPOCBSI3H ....... 11

4.2  OO6mue TpeOOoBaHMS K OPTaHU3AINN CETEH U CUCTEM KEJIe3HOIOPOKHON
AJIEKTPOCBSI3U Ha 0a3e COBPEMEHHBIX TEIEKOMMYHUKAIIMOHHBIX TEXHOIOTHH ... 11

5 TpaHcnOpTHAs CETh CBSI3U CO CIIEKTPAIBHBIM PA3JAECICHUEM KAHAJIOB................ 12
5.1 O01ue XapaKTEPUCTUKU TPAHCTIOPTHOM CETH ...vvvvvveeeeenerreeeeesnreeeeesnnreeeess 12
5.2 APXHUTEKTYPA TPAHCTIOPTHOM CETH «uuuunnnnrnnnraraaaasassaasaaaasaaasaasasssssssssasssesananns 13

5.3 OcHOBHBIE BHIBI 000pYAOBaHUS: 00IINE TEXHUUYECKUE TPEOOBaHUS,
TpeOOBaHMS K ONITHYECKUM TapaMeTpaM Pa3IndHbIX BUIAOB 000PYIOBaAHHUS ..... 13

5.4 Opranu3zaius ceTi U TpeOOBaHUs K MOCTPOEHUIO YPOBHEHN IBYXypOBHEBOM
TPAHCTIOPTHOM CETH...cceveeiieiiieeieieiieietteeeeeeeeeeeteeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 14

5.5 IpuHUUIBI pacpeAETCHUS BOTHOBBIX COCTABIISEOIIMX vvvvnuenreeeeeereeennnnnnnnns 15

6 NHTerpaibHas CeTh OMEPaTUBHO-TEXHOJIOTHIECKON M OOIIETEXHOJIOTHIECKOM
CBSI3U C HAKETHOM KOMMYTAIIACH ....ueeeeeeeeeeiinnriiiieeeeeeereeeennnnnnseseeeeeeeensnnnnnneeeeees 15

6.1 OGocHOBaHKE BIOOpPA TEXHOJIOTHU OpPTraHU3allUM CETeH OMepaTUBHO-
TEXHOJOTNYECKON M OOIIETEXHOIOTHUECKOM CBABM . cvvnnrerrnnreeernneeerneeesnnreesnnneees 15



6.2 OcoOEHHOCTH OpraHu3aluy HHTETPATIbHOM CETH ONEepPaTUBHO-
TEXHOJIOTUYECKOI 1 OOIIETEXHOJIIOTHYECKOH CBSI3U. APXUTEKTYpa CETH U e
OCHOBHBIE DJIIEMEHTEL. CUTHATABAINT B CETH . evvnrernneirnnerrnrernneerneeennsesneeesneeennseens 15

6.3 Opranuzanusi HHTETPaJIbHON CETH ONEPATUBHO-TEXHOJIOTUUECKON 1
OOIIETEXHOJIOTUYECKOM CBS3M JJIsl yUACTKOB JKEJIE3HON JJOPOTHU CO CTAHIUSIMU
PA3HON AOOHECHTCKOM EMKOCTH «.vvvvvvvvrreeeeeesssssiunsrereereeesessssnsssssseeeeessesssnsssnsssenes 18

6.4 TpeOoBaHUs K TEXHUYECKUM CPEACTBAM OpTaHU3AIMHA HHTETPAITBHON CETH
ONEPATUBHO-TEXHOJIOTMYECKON U OOIIETEXHOJOTUYECKOM CBSI3U U UX
CONPSDKEHUS € CYIIECTBYIOIIMMH CETAMHU ONEPATUBHO-TEXHOJIOTMYECKOMN CBSI3H,
TPEOOBAHUS K AITOPUTMHUUECKOMY OOCCTICUCHUIO ...eeeeuerrrreeeenuirreeeaanineeeeeesannnes 20

6.5 TpeboBaHUs K KaUE€CTBY MEPEAAUU PEUU B UHTETPATILHON CETH.....uvvveenn.... 22

6.6 TpeGoBanus K HEOOXOUMOM MPOIYCKHOM CIIOCOOHOCTH CeTel nepenadu
JTAHHBIX JUJI1 HUHTETPAJIbHOU CETU OIIEPATUBHO-TEXHOJIOTMYECKON U

OOIIETEXHOTOTUECKOM CBIBH «vuveevvunerrnnnerrnneersneessnsessnsesssneesssnesessnesessnneeesnnes 22
7 Cuctema TEXHOJIOTUYECKON ayTUOKOHDEPEHII-CBABM ...vveeernnerrreeeenirrreeeesnnreeeens 23
7.1 IIpuHIMIBI TOCTPOEHUS CUCTEMBI TEXHOJIOTHUECKOHN ayIMOKOH(EPEHII-CBA3U
B COCTABE [P-OTC ..ccoiiiiii e 23
8 CucreMa TEXHOJOTUUECKON BUTCOKOHPEPECHIT-CBSBU ..cvveeeeeeerrrniirrrrreeeeeeeeeannanns 24
9 Cuctema TOKyMEHTUPOBAHHOW PETUCTPAIIUU CIY>KEOHBIX IEPETOBOPOB........... 24
10 Cetb nepenaun JaHHBIX TEXHOJIOTHUECKOTO CETMEHTA vvvveeeeeeeeeeeeeeeeeeeeneeeaeeenss 25
10.1 Ananu3s cymectByronux cereit nepenaun g1anabix OAO «PXKID» ............. 25
10.2 ApxuTekTypa ceTu nepeaayu JaHHbIX U MPUHIIMIIBI BBIICJICHHS PECYPCOB
PABITMYHBIM KITAECHTAM ...eevvuuieerirnuieeetntiiseeetssaiseerarnaesestasnasseesasnaseesssnseesssnnns 26
10.3 OcnoBHbIe TpeboBaHUs K 000PYAOBaHUIO CETH TIepeaur JAHHBIX .......... 27
10.4 Opranuzamus GU3NIECKON 1 JOTHUECKON CTPYKTYPHI CETH Mepeaadn
B P21 0 023 0. QO 27
10.5 dopmupoBanme u pacnpeneneHue [P-anpecHBIX IPOCTPAHCTB................. 28

10.6 TpebGoanus k uHTEpPEiicam nepeayu JaHHBIX, BUIaM MPOTOKOJIOB
MapHIpyTH3aIUN, TEXHOJIOTHUSAM MPUOPUTH3AINH TpadrKa, TEXHOIOTHUIM
pe3epBUPOBAHUS MAPIIPYTOB MEPEAYH TAHHBIX, MEXaHU3MAaM Mepeadn

TpaduKa MEXKY PA3IMYHBIMU CETSIMU MEPEIAYN JAHHDBIX «eeevrenrrreeeerineeeeeannnnes 28

10.7 TpebGoBaHus K CUCTEME YIIPABIEHUS CETH TIEPEeIaun JaHHBIX OMEePATUBHO-

TEXHOJIOTHYECKOTO HABHAUCHMS «..uviviivnnniiiiiiiieeeiiiieeeeiiii e eeinnaiseessanaasseessnnns 29
11. CeTh TaKTOBOM CUHXPOHU3ALUU U CUCTEMA TOYHOTO BPEMEHH ........evvveeeenen... 29

11.1 TpeGoBaHMsI K Bp€MEHHOMY U YaCTOTHOMY OOECIICUCHUIO Pa3InIHBIX BHIOB
(010107001 (0):F:1 5175 PP PP PPPPPPPPP 29



11.2 Opranu3aius CETU CUHXPOHMBAIMY «..uveeeeeeeeereeeeaeeaeeesaanaasasasssssssesssesssasanns 30

11.3 Opraauzanusi CUCTEMbI €IUHOTO BPEMEHU — CTPYKTYpPA CETH, BUIBI

00OPYTOBAHUS, TPEOOBAHUS K HUM ...eeeruvrreenurrreesineeesnreeesinreessanseessnneeessanneessnne 31
12 TpeboBaHUs K HAJEKHOCTH U OE30MTACHOCTH (PYHKIIMOHUPOBAHUS
TEXHOTOTHUECCKUX CETCH CBABH uueunvnenenerneeneeneeneeneeneensensensensensensensensensensensensensensens 32

12.1 OOLIIME TTOTOMKEHUS «.evvnneevunneerrnnerenneeersneessnsesssseesanssesnsesssnseessseessnnsessnns 32

12.2 TpeGoBanus K HAIEKHOCTH PYHKIITMOHUPOBAHUS TEXHOJIOTHUECKHUX CeTel

12.3 TpebGoBanus Kk MHPOPMAITMOHHON 6€30MTaCHOCTH (PYHKIIMOHUPOBAHUS
TEXHOJOTHYECKHUX CETEM CBABM ...euvvrrrrreeeieeiiiiinrrrrreeeeeeeessssnnrrereeeeeessssssssnnnnnnnens 35

12.5 TpeGoBanus Kk cucteMe, peanusyroiiei odecrneduenre nHHOPMaIMOHHON

0€30MaCHOCTH (COMB)......uiiiiiiiiiiiieeeeeee e 38
13 TpebGoBaHus K 000PYIOBAHUIO ABTOMATU3UPOBAHHBIX CUCTEM MOHUTOPUHTA U
YIIPABJICHUS HA TPAHCTIOPTHOM CETH CBSABM c.cevvvrrrrrrrrrrrrrereeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeees 39

13.1 Buasl 060pyaoBaHusl, MOATEKAUE MOHUTOPUHTY U YIPABIECHUIO B paMKax
aBTOMATU3UPOBAHHOW CHCTEMBI YIIPABJICHUS TPAHCIIOPTHOM CETBIO.......eveeeee.... 39

13.2 YpoBHeBas apxuTEeKTypa aBTOMaTU3UPOBAHHON CUCTEMBI YIIPABIICHUS
TPAHCTIOPTHOM CETBEO ..eeeieiiiiiiiiiiiieiitieieeeieeeeeteeeeeteeeeteeeeteeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeees 40

13.3 I'pyninbl GyHKUMA MOHUTOPUHTA U YIIPABJIEHUS, peain3yeMble
ABTOMATHU3UPOBAHHON CUCTEMOM YIIPABJIEHUS TPAHCIIOPTHOM CETBIO ................ 40

13.4 TpeboBanus kK MeTogaM 00paboTku uH(GOpMaIUK TpU POPMUPOBAHUU
JAArHOCTUYECKUX U YITPABISTFOIIUX PEIICHMM ....evvvvereeieeiiiiiiriiieeeeeeeesseinnneeees 41

13.5 Opranu3zaiust 00CTy’KUBaHUS BOJIOKOHHO-ONTUYECKUX JIMHUN riepeaaydu . 42
15 DNEKTPOMATHUTHAS COBMECTUMOCTD ...uuuvvvvvtereeeeaeasaannrnseeeeeeeeesssssannnnnseseeeeeeens 44
16 TpeGoBaHus MoxkapHON OE30MACHOCTH K MPOBOAHBIM CETSAM DJICKTPOCBSI3H .... 44

17 TpeboBaHUs K CUCTEMAaM 3a3€MJICHUS] 1 MOJTHUE3AIIUTBL . ..cceeeererrrrenrrrrreeeeeeesss 44



1 OO0mue MoJI0KeHUA

1.1 HaumeHoBaHMe U aJipec 00bEeKTA

Yuactok MockBa — Ka3zaHp BBICOKOCKOPOCTHOM KEIE3HOAOPOKHOU
maructpamu Mocksa — Ka3anbs — EkatrepunOypr.

1.2 CBenenus 0 3aKa3yuKe

OtkpeiToe  akuuoHepHoe  o0mecTBO  "CKOpPOCTHbIE — Maructpain'
(OAO "CM")

Opuanueckuii anpec: 107078, r. Mocksa, yi. Kananuesckas, a. 35

®aktuueckuit aapec: 107078, r. Mocksa, yn. Mamwu [lopsiBacBoi, 1. 34,
omoxk 1, 9t1. 16

I'enepanbhbIil nupexTop — Mumapun Anexkcanap CepreeBuy
MHH 7708609931

1.3 CBejenusi 0 reHepaibLHOI NPOEKTHOM OPraHu3anun

1.4 CBenenus o pazpadoruuxe CTY

denepanbHOE areHTCTBO KEJIE3HOIOPOKHOTO TpaHcnopra. denepanbpHOE

TOCYIapCTBEHHOE  OIOKETHOE 00pa30BaTeIbHOE  YUPEKJECHHUE  BBICIIETO
npo(ecCuoHAIBHOTO  00pa30BaHuUs "[lerepOyprckuii  rocyapCTBEHHBIM
yHUBEpCUTET TyTei coobmenus KMmmeparopa Anekcanmapa |" (®I'bOY BIIO
[I'YIIC).

Opunnuecknit un daktuueckuit aapec: 190031, r. Cankr-IletepOypr,
MockoBckuii mp., 1. 9.

Pexrop: I1anbrueB Anekcanap FOpbeBuu

NHH 7812009592

1.5 OcHOoBaHuU 1JIS1 CTPOUTEIBCTBA

CereBoit 1a"-rpaduk peanuzanuun POEKTa CTPOUTENHCTBA
BBICOKOCKOPOCTHOM MarucTpaiu MockBa—Ka3ans, YTBEPKACHHBIN
IIpencenarenem IlpaButensctBa Poccuiickoit denepanuu . A. Menpeaesim 30
ceHTsiops 2013 1., Ne 5858m-I19.

1.6 OcnoBanus nias pazpadorku CTY

1.6.1 ®enepanvubiit 3akoH No 384-®3 or 30 gmekabps 2009 .
"TexHUYECKUH peraaMeHT 0 0€30MacHOCTH 3AaHUi U coopyxkeHui" 1. 8 cT. 6.

1.6.2 "llomoxkeHre O COCTaBE pa3leNOB MPOCKTHOM JOKyMEHTAIlUU
U TpeOOBaHMAX K HUX couaepxkaHuto", yrBepxkaeHHoe [locTtaHoBiIeHHEM
[TpaButenscTBa Poccuiickoit @eaepannu ot 16.02.2008 1. Ne 87 myHKT 5.

1.6.3 Ilpuka3z Munperuona Poccun ot 01.04.2008 r. Ne 36 "O mnopsinke
pa3pabOTKHU U COTJIacCOBaHMS CHEIUATbHBIX TEXHUUECKUX YCIOBUM JJIs1 pa3paOOTKU
MPOEKTHOM JOKYMEHTAIIMU Ha OOBEKT KalUTAIIbHOIO CTPOUTENHLCTBRA .



1.7 Heo6xogqumocTthb pa3padorku CTY

Heobxomumocts paspabotkn CTY obGocHoBaHa oTcyTcTBHEM Poccmiickux
HOPMATHUBHBIX JOKYMEHTOB, perIaMeHTHPYIOIIUX TpeOOBaHUs o
NPOEKTUPOBAHUIO, CTPOUTEIBCTBY U  OKCIUTyaTalldd  CICIUATH3UPOBAHHBIX
KEJIC3HOJOPOKHBIX JIMHUWA JUISI JIBHXKEHUS BBICOKOCKOPOCTHBIX ITaCCAKUPCKHUX
MOE€3/10B C MaKCUMaIbHON CKOPOCTHIO 10 400 Kkm/u.

1.8 O6s1acTh NpUMEHEHHU s

Hacrosime CnenuanbHble TeXHHYECKHE YcloBUs «Kele3HogopoxkHas
AIEKTPOCBA3b yuyacTka MockBa — Ka3aHb BBICOKOCKOPOCTHOM KE€JIE3HOIO0POKHOU
Maructpaau MockBa — Kazanb — ExarepunOypr. TexHuueckue HOPMBI U
TpeOOBaHMs K MPOCKTUPOBAHUIO M CTPOUTEIHCTBY MPOBOAHBIX CETCH M CHCTEM
cBs3u» (nanee - CTY) conepkaT HOpMbI U TPeOOBaHUS K MPOBOJIHBIM CHCTEMAM U
CETSM >KEJIE3HOJOPOKHOM 3JIEKTPOCBSA3U JJISI NMMPOCKTUPOBAHUS M CTPOUTEIIbCTBA
yyactka MockBa — KazaHb HOBOH BBICOKOCKOPOCTHOM KE€JIE€3HOIOPOKHOU
maructpamu "MockBa — Kazanp — ExarepunOypr" (manee — BCM),
MpeHa3HAYeHHOM NJI JBMXKCHUSI BHICOKOCKOPOCTHBIX MACCAKUPCKUX MOE370B CO
cKopocThio 10 400 KM/4, macCa)KUPCKUX TMOE3JA0B CO CKOpPOCThIO 10 200 kM/4 U
CIIEeIMAJIBHBIX KOHTEHHEPHBIX 10e3/10B J10 160 km/4.

1.9 Kpartkoe onucanue o0beKTa

1.9.1 BCM npoekTupyeTcsi Kak TEXHOJIOTMYECKUM KOMIUIEKC, BKIIOYAKOIINI
B ce0d COBOKYIIHOCTh TOJICHCTEM JKEJIE3HOJOPOKHOW HHPPACTPYKTYpPhl U
MOJIBM)KHOTO COCTaBa.

1.9.2 Tpacca yuactka MockBa — Ka3aHb BBICOKOCKOPOCTHON MarucTpajiv
MockBa-Ka3zanb-ExkatrepunOypr mOpoXoguT 1O TEPPUTOPHUH CEMH CYOBEKTOB
Poccuiickoit ®enepanuu: rtopoma MockBel, MockoBckoHM, Bramgumupckoi,
Huxeropockoii odnacreid, pecyonuk YyBamuu, Mapuii-On, TaTtapcrana.

Tpacca coenunsier KpynHele ropoaa: Mocksa, Hwxuuii Hosropon,
UYebokcapsl, Kazans.

1.9.3 Paiion ctpoutTenscTBa pacnonaraercsi Ha Bocrouno-EBponeiickoi
(Pycckoii) mmatdpopmMe W B TeOJOTMYECKOM  OTHOLIEHUM COCTOUT U3
KPUCTAJUIMYECKOro (DyHAaAMEHTA, HE BBIXOISIIEr0 Ha MOBEPXHOCTh, U OCaJ0YHOTO
yexjla. B cocraBe KpuCTa/NIMYECKOro (yHIaMEHTa — TPAHUTBI M THEUCHI
apXeHWCKoro M MPOTEPO30MCKOr0 BO3PACTa, B COCTABE OCAJOYHOIO 4Yexja —
OTJIOJKEHUS MAJIIEO30MCKOM, ME3030MCKOM U KallHO30UCKOU 3p. JIeIHUKU ocTaBuiu
nocyie ce0si MOpPEHHbIE CYIJIMHKMA C TalbKOW W BalyHAMHM Pa3JIMYHBIX MOPOA
(TpaHUTHI, THEHMCHI, KBapIMTHI, JTOJIOMUTHI, U3BECTHSIKH, TIECUAHHKH); OCOOCHHO
3aMETHBIE CJIebl HAa TEPPUTOPUHU OOJIACTH OCTABWJIO JTHEIPOBCKOE OJI€/ICHEHUE
(Mo1HOCTH MOpeHbI gocturaet 15 m). Ha teppuropun Huxeropockoid oonactu B
MecTax mnpoxoxzaeHuss Tpaccel BCM pa3Butsl kapcToBbie (opMbl  penbeda
(memiepsl, TPOBaJIbI U JIP.).

1.9.4 Knumar pailoHa CTPOUTENHCTBA — YMEPEHHO KOHTHUHEHTAJIbHBINU,
CE30HHOCTh YETKO BBIPAKEHA: JIETO TEIUIOE, 3UMa YMEPEHHO XoJoaHas. CaMblii
XOJIOIHBIN MECSL — SIHBAph, CAMbIN TEIIIBINA — UIOJIb.

OcHOBHBIE peKU pailoHa ctpoutenbcTBa — Bonra, Oka, Knsasema, Cypa,
Témia, ners. BonbmmHCTBO pek oTHOCHUTCA K Oacceitny Bounru.



1.9.5 BCM npoektupyetcst ABYXNYTHOM ¢ mupuHOil koneu 1520 MM Ha
CKOPOCTb JIBUYKEHUS BBICOKOCKOPOCTHBIX MAaCCAXUPCKUX 1oe3/10B A0 400 km/4 ripu
MaKCHUMaJbHOW CTaTU4eCKOW Harpy3ke Ha och He Oonee 170 kH, ¢ BO3MOKHOCTBIO
IpOIycKa NacCaKUPCKUX IMOE30B CO CKOpocThio 10 200 KM/4, CHenHaIbHBIX
KOHTEHHEPHBIX MTOE3/10B CO CKOPOCTHIO A0 160 KM/4.

MaxkcuManbHasi —cTaTMdeckass Harpy3ka Ha OCb 3JEKTPOBO30B IS
CKOPOCTHBIX  MACCAXUPCKUX U  CIHEUUAIbHBIX  KOHTEHHEPHBIX  I10E€3/10B
npunumaercs 226 kH, a BaroHoB-mmatgopMm Ui KOHTEWHEPHBIX TMOE3I0B U
naccaxupckux Baroos 210 kH.

1.9.6 BCM mnpoeKTupyeTcs ¢ JJIeKTPUIECKON TATOM.

1.9.7 Bce moxacuctemMbl  JKEIE3HOJOPOXKHON  WMHPPACTPYKTYpHl U
MOJIBM)KHOTO COCTaBa JOJIKHBI ObITh COBMECTUMBI MEKY COOOM.

1.9.8 Ilpu mpoektupoBanuu 00BEKTOB HH(PpacTpykTypel BCM Ha
y4acTKax, Ha KOTOpBIX peallu3yeMbleé CKOpOCTH moe3oB MeHee 200 km/d,
UCIIOJIB3YETCSl  CYLIECTBYIOIIass HopMmaTtuBHas ©0a3a. Ilpu mnpoextupoBaHuun
CTAaHLIMOHHBIX MyTeHl (KpOMe IIaBHBIX U IMPUEMOOTIIPABOUYHBIX), CYIIECTBYIOIIAS
HOpMaTUBHasi 0a3a MCHOJIb3YETCSd HE3aBUCUMO OT pealn3yeMoil CKOpOCTH Ha
yuacTkax. VICKIIIOYeHHE COCTaBISIOT OOBEKTHl MM UX COCTaBHbIE 4YacTH, IS
KOTOPBIX HNPUMEHSIOTCSI MHHOBALIMOHHBIE NMPOEKTHBIE pPELICHUs, ClieUUu(UIECKUe
g BCM.

1.9.9 OcHoBHble JanHble OOOCHOBaHUI MHBECTUIU:

— nnvHa ydyactka Mocksa - Kazanb cocraBmusier 770 kwm;

- MAaKCHMAJIBHBIA YKIIOH 24 %o.

2 TepmuHbl 1 onpeeneHusi. O003HAYEHUSI M COKPAILEHUSA

2.1 TepMuHBI U onIpeIeIeHUS
B nacrosamumx CTY npuMeHeHbl TEPMHUHBI IEHCTBYIOIIMX HOPMATHUBHBIX
IIPABOBBIX U HOPMAaTUBHBIX TEXHUYECKHX NOKYMEHTOB Poccuiickoint denepanuu u
Tamoxennoro Coro3sa.
2.2 O003HaYeHUSs] M COKPAIIIEHUSA

B3I" — reneparop 3a1aroniuii BTOPUYHBIN;

BOJIIT — BOJIOKOHHO-ONITUYECKAS JIMHUS TIEPEayn;

BCM — BBICOKOCKOPOCTHAS KEJI€3HOAOPOKHAS MATUCTPAIIb (JIMHUA).
I'CD — reHeparop CeTeBOro JIEMEHTA;

ECMA — eaunas cuctemMa MOHUTOPUHTA U aIMUHUCTPUPOBAHUS;
M3I" — renepaTop 3a4ar0MIN MECTHBI;

O6TC — ceTh OOIIETEXHOIOTHIECKOM TeNeOHHOM CBA3H;

OTC — ceTb onepaTUBHO-TEXHOJIOTUYECKON CBA3H;

[I9I" — renepaTop 3TaTOHHBIN IEPBUYHBIN;

CII[I — ceTb nepegayu JaHHBIX;

CII OTH — CII/I onepaTUBHO-TEXHOJIOTMYECKOTO HA3HAUYCHUS,
TKC — TeiekOMMyHUKaIlMOHHAS CETh;



TCC — cucreMa TaKTOBOM CETEBOM CUHXPOHU3ALINY;

VYBII — ycranoBka 6ecriepe00iHOTO MUTaHUSs;

VII — ycraHOBKa IUTaHUS;

OMC — aneKTpoMarHuTHasi COBMECTUMOCTb;

CWDM (Coarse Wavelength-Division Multiplexing) — pa3pskeHHOE
MYJIbTUIIJIEKCUPOBAHUE T10 JJIMHE BOJIHBI;

DSS1 (Digital Subscriber Signaling Ne 1) — mpoTtokon 1H(ppPOBOI
aO0OHEHTCKOU CHUTHAIN3AIINY,

DWDM (Dense Wavelength-Division  Multiplexing) — 1uoTHOE
MYJIbTUILUIEKCUPOBAHUE 110 JJINHE BOJIHBI;

GSM-R (Global System for Mobile communications — Railways) —
rio0anbHas cucTeMa MOOUIIBHOM CBSI3M JIJIS KEJIE3HBIX JOPOT;

IP (Internet Protocol) — mekceTeBoit MpoTOKOT;

ISDN (Integrated Services Digital Network) — mudpoBas cets c
WHTErpalue 00CIyKuBaHus;

MOS (Mean Opinion Score) — cpeaHsis SKCIIEpPTHAS OLICHKA,;

MPLS  (MultiProtocol Label Switching) — MHuoronpoTokoibHas
KOMMYTAIUs [0 METKaM;

MPLS-TP  (MultiProtocol Label Switching Transport Profile) -
MHoronpoTokoIbHasi KOMMYTAIUs IO METKaM — TPAHCIIOPTHBINA TPO(UIIb;

NTP (Network Time Protocol) — cereBoil MPOTOKOJI CHHXPOHU3ALUU

BPEMEHU,
PTP (Precision Time Protocol) — mpoTokoj TOYHOr0 BpEMEHH;
QSIG (Q-Point Signalling System) — cuMMeETpUYHBIA MPOTOKOJ

CUTHAJIN3ALIMU MEXKY Y3JIaMU CETEH;

ROADM (Reconfigurable  optical add-drop multiplexer)  —
nepecTpanBacMblii MyJIbTHIUICKCOP BBOJIa BBIBO/IA,

SDH (Synchronous Digital Hierarchy) — cunxponnas nudpoas nepapxus;

SIP (Session Initiation Protocol) — npoTokos ycTaHOBIICHHS CeaHCa;

TCP (Transmission Control Protocol) — npoTokosn ynpasieHus nepenadei;

TDM (Time Division Multiplexing) — MyJIbTHIUIEKCHPOBAHHE C
pasjelieHueM 110 BPEMCHH;

UTC (Coordinated Universal Time) — BceMupHOE KOOPAMHHPOBAHHOE
BpEMH,

VLAN (Virtual Local Area Network) — BupryanpHas JOKaJbHO-
BBIUHCIUTEIIbHAS CCTh;

VPN (Virtual Private Network) — BupTyasnbHas BbIJIeICHHAs CETh,

3 HopmaTuBHBI€ CCHLIKH

B nacrosmmx CTY ucnonb3oBaHbl HOPMAaTUBHBIE CCHUIKM Ha CIEIYIOIINE
JIOKYMEHTHI:

denepanbubiii 3akoH Poccuiickoit ®eneparmu ot 10 sHBaps 2003 r.
Ne 17-@3 «O xene3nonopoxHoM TpaHcnopte B Poccuiickoit denepanumny;


https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259C%25D1%2583%25D0%25BB%25D1%258C%25D1%2582%25D0%25B8%25D0%25BF%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2581%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5_%25D1%2581_%25D1%2580%25D0%25B0%25D0%25B7%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%25D0%25BC_%25D0%25BF%25D0%25BE_%25D0%25B2%25D1%2580%25D0%25B5%25D0%25BC%25D0%25B5%25D0%25BD%25D0%25B8&ei=g9hgVPivLNDwaMeWgPAI&usg=AFQjCNGFFbaMzZqV7RQpPitskDX1SxYq7Q&bvm=bv.79189006,d.ZWU
http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259C%25D1%2583%25D0%25BB%25D1%258C%25D1%2582%25D0%25B8%25D0%25BF%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2581%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5_%25D1%2581_%25D1%2580%25D0%25B0%25D0%25B7%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%25D0%25BC_%25D0%25BF%25D0%25BE_%25D0%25B2%25D1%2580%25D0%25B5%25D0%25BC%25D0%25B5%25D0%25BD%25D0%25B8&ei=g9hgVPivLNDwaMeWgPAI&usg=AFQjCNGFFbaMzZqV7RQpPitskDX1SxYq7Q&bvm=bv.79189006,d.ZWU

denepanbubiii 3akoH Poccuiickoit ®@enepanmu ot 9 despans 2007 .
Ne 16-03 «O TpancnopTHOM 6€30MaCHOCTHY;

dbenepanbubiii 3akoH Poccuiickoit ®denepauun ot 27 nekadbps 2002 .
No 184-@3 «O TEXHUUECKOM PETYJIUPOBAHUNY;

denepanbhbiii 3akoH 0T 7 uroist 2003 1. Ne 126-D3 (pen. ot 2 anpens 2014 r.)
«O cBs31Y;

denepanbHbIi 3ak0H Poccuiickoit ®eaeparuu ot 22 urons 2008 1. Ne 123-D3
«TexHruecKkul perJaMeHT o TpeOOBaHUAX MOKAPHOU 0€30IaCHOCTHY;

I'OCT PMDK 60050-2005 «3a3zemineHne W 3aluTa OT MOPAKEHUS
AIEKTPUUYECKUM TOKOM);

I'OCT P 54938-2012 «KeneznomopoxHas 3MeKTpOCBs3b. [IpaBuia 3amuTsl
MPOBOJAHOM CBSI3U OT BJIMSIHUS TSTOBOM CETH 3JIEKTPU(DUIIMPOBAHHBIX KEJIE3HBIX
JIOPOT MOCTOSTHHOTO Y MIEPEMEHHOTO TOKa»;

I'OCT P 61508—1. ®ynkuuoHagpHasi 6€30MaCHOCTh CUCTEM DJIICKTPUUECKUX,
AJIEKTPOHHBIX, MPOTPAMMUPYEMBIX 3JIEKTPOHHBIX, CBSI3aHHBIX C 0OE30MaCHOCTHIO.
Yacte 1. O6mme TpedoBaHMS.

I'OCT P 615082  «®DyHkuuoHanbHasi  0€30MacHOCTh  CHUCTEM
ANEKTPUUYECKUX, BJEKTPOHHBIX, IMPOrPAMMHUPYEMBIX 3JIEKTPOHHBIX, CBSI3aHHBIX C
6e3onacHocThio. YacTh2. TpeboBaHUs K cUCTEMaM;

I'OCT P 61508-3  «®yHkuuoHanbHasi  0€30MacCHOCTb  CHCTEM
ANEKTPUUYECKUX, DJIECKTPOHHBIX, MPOrPAMMHUPYEMBIX SJEKTPOHHBIX, CBS3aHHBIX C
6e3omnacHocThio. YacTh 3. TpeboBaHUs K TPOTPAMMHOMY OOECIICUEHUIOY;

I'OCT 8.567-99 «l'ocymapcTBeHHass cucTeMa OOECIeUeHUs €IUHCTBA
u3MepeHuid. M3Mepenuss BpeMeHM W 4acTOThl. TepMUHBI U ompenesieHus (BBEI.
1 ssaBaps 2001 r.);

I'OCT P 53953-2010 «DnekTpocBsi3b KENE3HOJOpOKHass. TepMUHBI U
ONpEICIICHUSY;

I'OCT P 53246-2008. Wudopmarmonnsie TexHOIOTHH. CHUCTEMBI
KaOenpHbIE CTPYKTYpUpOBaHHBIC. [IpoeKTHpOBaHME OCHOBHBIX Y3JIOB CHCTEMBI.
OO6mue TpedboBaHUsI.

I'OCT HUCO 8601-2001. IlpeacraBieHuss AaT ¥ BpPEeMEHU : OOIIHE
tpedoBanus. — Brea. 2002-07-01. — Mockga : UIIK M3narenbcTBO cTaHAApTOB,
2002. - 18 c.

I'OCT 27.003-90. Hanexnocth B TexHuke. CocTtaB M 0O0IIMe IpaBuiia
3a/1aHusl TPEOOBaHUM 10 HAJIEHKHOCTH.

I'ocCt P 50932-96. CoBMECTHMOCTb  TEXHHUYECKHX  CPEICTB
AJIIEKTPOMArHUTHAasA. Y CTOMYMBOCTh OOOpPYIOBaHUSA MPOBOJHOM  CBA3M K
AJIEKTPOMArHUTHBIM IToMexaM. TpeOoBaHUSI K METO/Ibl UCIIBITAHUM.

I'OCT P 50571-4-44-2011 DnexTpoycTaHOBKH HU3KOBOJbTHBIE. YacTh 4-44.
TpeboBanus 1o obecrneueHU0 0€30MacHOCTH. 3amMTa OT  OTKJIOHCHUH
HaIPSHKEHUS U DJIEKTPOMArHUTHBIX TIOMEX.

I'oCT P 51992-2011 VYecrpoiictBa  3amMTBl  OT  UMITYJBCHBIX
IIEpEHAIPS)KEHUN HU3KOBOJIbTHBIE. HacTh 1. YeTpoiicTBa 3alUThI OT HMITYJIBCHBIX
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MEPEHANPSIKEHUI B HU3KOBOJIBTHBIX CHJIOBBIX PACHPEIEIUTEIbHBIX CUCTEMaX.
TexHuueckue TpeOOBaHUS U METO/Ibl UCITBITAHUM

Texuuueckuii pernament TamoxkeHHoro cotoza «TP TC 002/2011.
Texunueckuit  permamentr TC. O  06e30MacHOCTH  BBICOKOCKOPOCTHOTO
JKEJIE3HOJOPOKHOTO  TpaHcmopTa»  (yTBepkiaeH  pemeHueM  Komuccuu
Tamosxkennoro coro3a ot 15 utong 2011 r. Ne 710);

Texuunueckuii permameHT TamoxkeHHoro cow3a «TP TC 003/2011
O Ge3onacHOCTH HHPPACTPYKTYPHI JKEIE3HOIOPOKHOTO TpaHcropTa" (yTBepKIeH
pemennem Komuccnn TamosxxkenHOTO cotosa ot 15.07.2011 N 710)

4 OOmecHcTeMHbIe BOIPOCHI
4.1 Knaccudukanus ceTeil M CUCTEM KeJIe3HOAOPOKHOM 3JIeKTPOCBS3U

[IpoBOOHBIE CETHM M CHUCTEM CBSI3M JKEJIE3HOAOPOKHOM SJIEKTPOCBSI3H Ha
yuactke BCM 10KHBI BKIIIOYATH B CE04:

cemu:
— CETh TPAHCIIOPTHYIO;
— CETh OINEPATUBHO-TEXHOJOTHYECKOMN CBSI3U;
— CETh OOLIETEXHOJIOTUYECKOMN TeIe)OHHOMN CBA3H;
— CeTb Mepelaur JaHHBIX ONEPATUBHO-TEXHOJIOTMYECKOT0 HA3HAUCHHS;
cucmemol:

— CUCTEMY TEXHOJIOTMYECKON ayAMOKOH(PEPEHII-CBSI3H;
— CUCTEMY TEXHOJIOTMYECKOU BUICOKOH(EPEHII-CBSI3H;
— CUCTEMY JTOKYMEHTUPOBAHHOW PErHCTPALlMU CITYKEOHBIX IEPETOBOPOB;

(dynkuyuonanvnvle noocucmemol:
— CETh TAKTOBOW CETEBOW CUHXPOHU3AIINH;
— CHUCTEMY €JIMHOTO BPEMEHHU;
— cucteMy obecrnieueHrss ”HGOPMAIMOHHON O€301TaCHOCTH;
— CHCTeMY MOHUTOPHHTA U aIMUHUCTPUPOBAHHS;
— CUCTEMY DJICKTPOCHAOKEHUS Y3JIOB JKEJIE3HOIOPOIKHOM CBSI3H.

4.2 OOmme TpeOOBaHWS K OpPraHM3alMU ceTeil M CHUCTEM
7KeJIe3HOI0POKHO M 3JIEKTPOCBSI3HU HA 0aze COBpPeMEeHHBbIX
TeJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

O6mecucteMHbIME TpeOOBaHUSIMU K cucTeMe cBs3u BCM ciienyeTr cuuTath:

— peanu3alnio KOHIENIUU ceTel cienyromiero nmokojaeHus NGN;

— IIOCTPOCHHUE  ONTHUYECKOM  TPAHCIIOPTHOM CETU C€  IPUMEHECHUEM
texuoysiornu WDM;

— TIOCTPOCHHE ONTUYECKON MYJIHTHUCEPBUCHOM CETH CBSI3HM Ha 0a3e MaKEeTHBIX
TEXHOJIOTUH;
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— pcajin3aluro KOMILICGKCHOM CHCTEMBI YHpaBJICHUSI BCCMH CCTSAMU U
CHUCTCMaMU CBsI3H,

— IIPUMCHCHHUC CPCACTB KOHTPOJIA U IIOAACPKAHUA Ka4CCTBaA O6CJ'Iy}KI/IBaHI/I}I
KJIIMCHTOB.

5 TpancnopTHasi ceTh CBA3M CO CIEKTPAJIbHBIM pa3jieJieHHeM KaHAJI0B
5.1 O01mue XapaKTepUCTUKH TPAHCIIOPTHOM CeTH

5.1.1 B xauecTBe HampaBJsIONICH CUCTEMBI JJIS IOCTPOEHUS TPAHCIIOPTHOM
CETH JOJKEH WCIOJIb30BATHCS BOJIOKOHHO-ONTHYECKUN Kabelb ¢ OJJHOMOIOBBIMU
BOJIOKHAMH, OOCCIEUYHMBAIOMMMA pabOTy ammapaTypbl CO  CIEKTPaJbHBIM
pa3ziesieHreM KaHAJIOB.

5.1.2 ApxutekTypa ceTed CBS3M JIOJDKHA COOTBETCTBOBAaTH OCHOBHBIM
npuHIMnam cerer cienytromiero nmokojeHus NGN (Next Generation Network).

5.1.3 B pamkax apxutektypsl NGN TpaHncnopTHas ceTh J0KHA BBITOJIHSATD
(GyHKIHMM TPAaHCIIOPTHOTO YPOBHS U OBITh BBIJCJICHHOW OTHOCHUTEIIBHO YPOBHS
dbopMHUpOBaHUS YCIIYT.

5.1.4 JIlns  pemieHuss  3a7ayd  B3aUMOJICMCTBUSL  MEXIY  YPOBHEM
TPAaHCIOPTHOM CETM W  YPOBHEM MPEIOCTaBICHUS YCIYyr HEOOXOJAUMO
HICIOJIL30BATh CJIOU aJanTallii.

5.1.5 TexHONOrM4YECKON OCHOBOM, MO3BOJISIONIEH pEaNTn30BaTh TEKYLIUE U
MEPCTICKTUBHBIE TPEOOBaHMWSI K TPAHCIOPTHOM CETH CBSI3M (IS TEPBOTO,
¢usnueckoro, ypoBHs mozaenu  OSl), mgomkHa  ABIATBCA  TEXHOJOTHS
MYJIBTUIIJIEKCUPOBAHUS CO CIEKTPaIbHBIM paszfeieHueM 1o ajmuaam BoiH WDM
(Wavelength Division Multiplexing).

5.1.6 B xauecTBe TEXHOJIOTHYECKOW OCHOBBI, ITO3BOJISIONIEH peaan30BaTh
MacmTabpoBaHue M THOKOE pa3BUTHE TPAHCIOPTHOM CETH CBS3U (MJis1 BTOPOTO,
KaHalbHOTO, YypoBHS Momenu OSl), MOMKHBI NPUMEHATHCA  MAKETHO-
OpPUEHTHUPOBAHHBIC TEXHOJOTUU MTOCTPOCHHUS TPAHCTIOPTHOM CETH.

5.1.7 JlomyckaeTcsi MPUMEHEHHE TEXHOJOTMHM KaHAIBHOTO YPOBHS (TIOMHUMO
ykazanHou B myHkTe 5.1.6 Hactosimmx CTY) texnonmoruit SDH unu NG SDH mpu
HAJIMYMH JAHHBIX CUCTEM TEpe/laur Ha TaHHOM y4acTKe K.-1. 1 HEOOXOIUMOCTH UX
WCTIOJIH30BaHMUS 0 OKOHYAHHS CPOKA UX CITY)KOBI MIIM TIPU 0OOCHOBAHHUH 3aKa34HKOM
HEO0OXOIMMOCTH TIpeiocTaByieHus eMy kKaHasioB E1 ¢ mpumenenuem SDH wium PDH.

5.1.8 TexHONMOTHYECKON OCHOBOM, ITO3BOJIAIONICH THOKO MCIIOJIB30BaTh
pecypchl TPaHCHOPTHOM CceTH ¢ oOecreueHrueM TpeOOBaHUNM 1O KadyeCTBY
obciyxuBanus (1151 ypoBHS 2,5, MPOMEKYTOYHOTO MEK/Ty KaHAJIbHBIM M CETEBBIM,
u s 3-ro cereBoro ypoBHs moaenu OSl), momKeH MPUMEHSTHCS (10 BBIOOPY
3aKa3unka) KoMiuiekc texuonoruu IP/MPLS,

5.1.9 TpancropTHas ceTb IOKHA UMETh BCTPOSCHHYIO CUCTEMY MOHHTOPHUHTA
¥ aJMUHUCTPUPOBAaHUS W OBITH BKIIOYCHA B ENWHYIO CHCTEeMy MOHHMTOpWHTA U
anmuHuctpupoBanus (ECMA) texnomornueckoit ez OAO «PXKI».
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5.2 ApxuMTeKTypa TPaHCHOPTHOM ceTH

5.2.1 B kauecTBe OCHOBHOT'O apXUTEKTYPHOI'O pEIICHUs JOJKHA OBITh
COXpaHeHa MPUHATAsE Ha MUMPOBBIX CETAX CBS3H KEJIE3HOAOPOKHOIO TPaHCIOpTa
JIBYXYpPOBHEBas OpraHu3aIus TPAHCTIOPTHOM CETH.

5.2.2 BepxHuil ypOBEHb TpPAHCIIOPTHOM CeTH JOJKEH (HOPMUPOBATHCS
nyTeM pa3MenieHus: oOOpYyJOBaHUSI CUCTEM Iepefadyd CO CHEKTPaJbHBIM
pa3/elieHHeM TOJBKO Ha KPYIMHBIX WK y370BbIX cTaHiusax (TIIY — TpaH3uTHBIC
nepudepuitapie y37bl), a BOJIOKOHHO-ONITUYECKUE JTUHUHM JAHHOTO YPOBHS OyayT
UMETh 00JbITYI0 TPOTSIAKEHHOCTh — 10 300 kM (TC — TUmoBas cexius).

5.2.3 HuxHuil ypoBeHb TPAaHCIIOPTHOM CETH JOJKEH (POPMUPOBATHCA MTyTEM
pasMerieHnst 000pyI0BaHUSI CUCTEM TEPEadyr CO CIIEKTPATbHBIM pa3/IeJICHHEM Ha
MIPOMEKYTOUHBIX (MaJIBIX ¥ CPEIHUX) CTAHIIUAX, @ BOJOKOHHO-ONTHYCCKUEC JIMHUN
JTAHHOTO YPOBHS OyAyT UMETh HEOOJIBIIYIO MPOTSKEHHOCTh — OT €IMHUI] KM JI0
80 kM ¢ yuetoM ocobeHnHocTel pernona (T3B — TumnoBoe 3BeHO).

5.2.4 JIna obecrieueHUs] BBICOKOM HAJIEKHOCTH M BO3MOXKHOCTH THOKOTO
yrOpaBieHus: TpadUKOM TPAHCIOPTHOW CETM BEPXHUM U HIDKHUNA YpPOBHU
TPAHCHOPTHOHM ceTr Ha y310BbIX cTaHmusax (TIIY) MOKHBI UMETh BO3MOYKHOCTh
COETUHEHMUS.

5.2.5 YpoBeHb  COCIMHEHUS]  ONpENEseTcs TMpU  NPOSKTHPOBAHUU
OTHOCHUTENIFHO IUIaHa pAacIpeieNicHUs] TOTOKOB M TpPeOOBaHUN MO HAIEKHOCTH
CETH M MOJKET OBITh BBINOIHEH: Ha (uznueckoM ypoBHE (ROADM — BO3MOKHOCTh
OpraHU3aIMH PE3EPBHBIX ONTUYECKUX KOJICIl); KAHATHHOM YPOBHE (KOMMYTAaToOp —
kommyTtatop Ethernet); cereBom ypoBHe (mapmpytuzatop IP/MPLS); unu Ha
HECKOJIbKMX YPOBHSIX OJHOBPEMEHHO (IIE€PBbIN, BTOPO, U TPETHI YPOBHU MOJIETU
OSI B cootBeTcTBHHM ¢ TyHKTam#u 5.15, 5.1.6, 5.1.7 nactosmux CTY).

5.2.6 lns  BepxXHEro YpOBHS TPAHCIOPTHOM CETH TPEIYCMOTPETh
IPOCTPAHCTBEHHOE KOJIBIIO (mpu HEBO3MOXKHOCTH OpraHu3aIyu
MIPOCTPAHCTBEHHOTO HA MEPBOM AdTare BO3MOKHA OPTaHU3AIUsl TUIOCKOTO KOJIbIIA)
JUTSL peanu3aiui (PYHKIIUU PEe3epPBUPOBAHMS M JTOCTHDKCHHS 3aJaHHBIX 3HAYEHUN
HAJICKHOCTU TPAHCTIOPTHOM CETH.

5.2.7 Ha »ortame mNpoOEKTUPOBAHUS OMPENCISIOTCS BHIBI (OTHOCHUTEIBHO
BUJIOB YCJIYT WJIA CETEH) M KOJMYECTBO CIEKTPATHHBIX KaHAJIOB HUKHETO YPOBH,
JUTST KOTOPHIX B BEPXHEM YPOBHE TPAaHCIOPTHOW CETH BBIACISACTCS pe3epB IS
obecrieueHus: TpEOOBAHUM 1O HAJICKHOCTH.

5.2.8 Yposenb pezepBupoBanus (L1, L2, LL3) u MmexaHu3Mbl pe3epBUPOBaHUS,
a TaKke TpeOOBaHWsSI KO BPEMEHH BOCCTAHOBICHHS OMPEACTSIOTCS HCXOAS U3
TpeOOBaHUII M0 HAIEKHOCTU U COTJIACYIOTCS C 3aKa3UUKOM.

5.3 OcHOBHbBIE BHAbI 000PYI0BaHUSA: 001I[HEe TeXHUYECKHEe TPeOOBaHMS,
TPe0OBaHUA K ONITUYECKHUM MapaMeTpaM pa3jiMYHbIX BUA0B 000py10BaAHUS

5.3.1 Vcnonb3yemast amnmapaTypa I0JDKHA ObITh IpeAHa3HaueHa ISl pabOThI
B OJTHOM WJIM HECKOJIBKUX W3 CICTYIOMINX CHEKTPATbHBIX IHANa30HaX JJIUH BOJH,
YCIIOBHO OTIPEICTSEMBIX KaK:
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— KOPOTKOBOJHOBBIH (S-auana3on) ot 1460 go 1529 uwm;

— ocHoBHOM (C-nuama3on) ot 1529 no 1560 uwm;

— ITMHHOBOJTHOBBIN (L-auamna3on) ot 1560 1o 1625 HwM,

WIM HA OT/ICJIbHBIX YYacTKax 3TUX JUara30HOB.

5.3.2 Anmaparypa 1Mo MecTy pa3MEUIeHUsI B ONTUYECKOM TPAKTE JIOJKHA
OBITH BBIMOJHEHA KaK arnapaTypa OKOHEUYHOI0, YCUIUTEIBHOTO UM TPAH3UTHOTO
nynkta BOJIII. Anmapatypa B KaXXIOM M3 3THX IYHKTOB JIOJDKHA BBITIOJHSTH
¢dbynkiun cereBoro aementa (CD).

5.3.3 Anmaparypa OKOHEUHOTO IyHKTa MpeAHa3HA4YeHa /I YCTAaHOBKHA B
OTaIUTMBAEMBIX TIOMEIICHUSX U MOKET BKIIFOYATh CIICTYIOIINE JIEMCHTHI:

— ontudeckue ycunurenu nepenayuu (OVYIln);

— onrrnueckue yeunurenu npuema (OVYIlp);

— xomneHcaropsl aucnepeuu (K/I);

— ONTUYECKHE MYJIbTUILIEKCOPHI (OM);

— ontuueckue eMynbTuruiekcopsl (O/1);

— tpancniongiepsl  (Tm) w/unu  nepenaruuku/mpuemauku  BOCIT s
nepeaayn/mpuemMa nupoBeIX cUrHaoB pasnuyHbix (opmaToB (CTM-N, Carrier
Ethernet u T. 1.).

5.3.4 B ammaparype AODKHBI ObITH MPEAYyCMOTPEHBI (DYHKIMH KOHTPOJIA,
yIpaBJICHUS, ABAPUMHON CUTHAIM3AIIMU U CITYKEOHOU CBSI3U.

5.4 Opranm3anusi ceTH M Tpe0OBaHUSI K TOCTPOEHHUIO YPOBHeW
JABYXYPOBHEBOI TPAHCIIOPTHOM CeTH

5.4.1 Annaparypa cucTeM Iepeladyd CcO CHEKTPAIbHBIM pa3ieleHUueM
KaHaJOB, yCTaHaBJIMBaeMas Ha BEPXHEM YpOBHE TPAHCIOPTHOW CETH, IOJDKHA
OTHOCHTCS K KJ1accy o0opyI0oBaHUs C MJIOTHBIM BOJIHOBBIM
MyJbTUILIEKCHpoBanueM — DWDM.

5.4.2 KonmnuecTBO  CHEKTpPaJIbHBIX KaHAJOB HAa BEPXHEM YypOBHE
OTIPEJIEISIETCS] OTHOCUTEIBLHO KOMYeCTBa (PYHKIIMOHAIBHO Pa3INYaIOIIUXCs CeTei
U TpeOOBaHUM 3aKa3urKa.

5.43Ilpu BbIOOpe oOOpynoBanuss DWDM (TpaHcroHAEpOB) cleayer
YYUTHIBaTh HEOOXOAMMBIE CKOPOCTH Tepefaun MH(popMmaIuy u3 auamnaszoHa: 2.5,
10, 40/(100) I'but/c.

5.4.4 Anmaparypa CHCTeM Iepellaud CO CHEKTPaJbHBIM pa3/ieICHueM
KaHaJOB, yCTaHaBJMBacMas Ha HIDKHEM YPOBHE TPaHCIOPTHOW CETH, IOJDKHA
OTHOCHUTCS K KJIacCy o0opynoBaHuUs c rpyobIM BOJIHOBBIM
MyJabTHILIEKCUpOBaHuEM — CWDM.

5.4.5 KomnuecTBO  CHEKTpPadbHBIX  KaHAJIOB HAa  HW)KHEM  yYpOBHE
OTIPEJIEISIETCS] OTHOCUTEIBLHO KOJIMYECTBA (PYHKITMOHAIBHO PA3TNYAIONTUXCS CETEH
¥ TpeOOBaHUI 3aKa3urKa U HE MOXKET MPEBHINIATh 16 KaHAIOB.

5.4.6 Ilpu BeIOOpe oOOpymoBanuss CWDM (TpaHCnOHIEpPOB) CcleayeT
YUUTHIBaTh HEOOXOAMMBIE CKOPOCTH Mepeaaun nHdopmanuu U3 nuamnasona: 1, 2.5,
10 I'but/c.
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5.4.7 B xauectBe 00OpynOBaHUS, MCHOJB3YIOUIETO CHEKTPATbHBIE KaHAJbI
BEPXHETO YPOBHS TPAHCIOPTHOM CETH, CIEAYET MCIOJIb30BATh MAPUIPYTU3ATOPHI,
peanuzyronue texnonoru MPLS-TP-L2, MPLS-L2,5 IP-L3.

5.4.8 B kxadecTBe 000OpYIOBaHMS, UCMOJB3YIOIIETO CIEKTPAIbHBIC KaHAIbI
HUKHETO YpPOBHS TPAHCIOPTHOM CETH, CJEeAyeT HCIOJb30BaTh KOMMYTATOPbI
(ypoBHs L2), peanusyromue texnonoruto Carrier Ethernet, SDH, NGSDH.

55 le/IH]_lI/Il'[bI pacnpeacjaceHusi BOTHOBBIX COCTABJIAIOIIUX

5.5.1 C uenpro obecnieyeHUs] «IPO3PaYHOCTH» HCIIOJIBb30BAHUSA PECYPCOB,
yHU(DHUKAUU 3a7a4 YIOPaBJICHUS M MAacIITaOUPYyEeMOCTH TPAHCHOPTHOW CETH
ClieyeT Ha3Ha4yaTh BOJHOBBIC KaHAIBI JJS YKPYMHEHHBIX TPYIN MOTPEOUTENEH,
KOTOpble OOBEAMHEHBI B CETH C CAMOCTOSITENBHBIM  (PYHKIIMOHATHHBIM
Ha3HAYCHUEM.

6 UnterpajbHas ceTb OIePATUBHO-TEXHOJIOTHYECKOMN 7|
00IEeTEXHOJIOTHYECKON CBSI3U C MAKETHON KOMMYTalHeil

6.1 OGocHoBanne  BbHIOOPAa  TEXHOJOTHM  OPraHU3aluUM  ceTeH
ONepPATHBHO-TEXHOJIOTMYECKOI U 0011eTEXHOJIOTHYECKO CBSA3H

B cooTBercTBUM € MHPOBBIMH TEHJCHIMSMU U TPEeOOBAHUSIMU K
KAaYECTBEHHOMY M KOJIMYECTBEHHOMY COCTaBy YCIyI CBS3UM ceTh CBA3u BCM
JIOJDKHA OBITh TIOCTPOEHA B BHJIE€ MYJIBTUCEPBUCHOM ceT. [l peanuzanuu
MynbTUCEepBUCHOM cetn BCM pomxkHa OBITH KMCHOJIB30BaHA MEPCHEKTUBHAS
texnonorust IP/IMPLS-TP.

Haymyrie BBICOKONIPOM3BOAMTEIbHON MyibTHCEpBUCHON cetn IP/MPLS-TP
00eCIeyuT BO3MOXKHOCTh IOCTPOCHUSI CETH ONMEPaTUBHO-TEXHOJIOTHYECKON CBSA3U
(OTC). Ucnonp3zoBanue TexHOJOrdu |P TO3BOJUT OTKa3aThCs B OOJIBIIIMHCTBE
ciy4aeB OT (PMKCHUPOBAHHBIX COCIWHEHUN, YTO YHPOCTUT KOH(PUTYPUPOBAHUE U
n30aBUT OT HEOOXOJIMMOCTH IMPOU3BOJAUTH MHOTOIJIAHOBBIC TMEPEKIIOYCHUS TPU
J1000M U3MEHEHUU KOH(PUTYparu.

OTC na 6a3e texnosoruu IP (OTC-IP) nomkHa o6manats 00bIIONH THOKO-
CThIO0, P((PEKTUBHO HCMOJIB30BaTh pe3epBHBIE pecypchl. C MOMOIIBIO ILIH030B
oynet ocymiecTBsAThes conpsixenue OTC-IP ¢ cymectytromeit OTC-TDM.

6.2 Oco0eHHOCTH OpraHu3ali¥ WHTErPAJbHON CeTH ONepaTHuBHO-
TEXHOJIOTMYEeCKOM M O00LIETeXHOJOTHYECKON CBA3H. APXHTEKTypa
CeTH U ee OCHOBHbIE dJieMeHTbl. CHTHAJIM3alus B CeTH

6.2.1 Unrerpanmpras cetb OTC m OO6TC nmomkHa mpencTaBisTh coOOM
MYJIBTUCEPBHUCHYIO CETh, IpeaocTaBisitontyto yciayru abonentam OTC u O6TC nHa
OCHOBE TE€XHOJIOTHH MakeTHON komMyTtauuu. B unrerpansaoit cetu OTC u O6TC
JIOJKHBI MCTIOTIB30BAThHCS OOIINE PECYPChl TPAHCIIOPTHOM CETH U €IMHBIE CPEICTBA
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yOpaBjieHUsT  KoMMmyTanued  (0OCIy)kMBaHWE  BBI3OBOB,  YCTAHOBIICHUE
COCTMHEHUN ).

J1ist BBITIOJIHEHMST TPpEOOBaHMI 10 MpeocTaBieHuto yeiayr abonentam OTC
u OO6TC B wuHTErpajbHOM CETHU JODKHO NPEIyCMaTPUBATHCA JIOTHYECKOE
pasziefieHue TPOLECCOB YCTAHOBJIEHUS COCAMHEHHM. DTO 03HA4YaeT, 4YTO
COCJIMHEHUS JIOJDKHBI YCTAaHABIMBATHCS TOJBKO MEXAYy a0OHEHTaMH OJHOM W3
noacucteM, OTC wm O6TC, coenunenus mexay aboHentamu OTC u O6TC nHe
JOTTYCKAKOTCH.

B wunTerpanbaoii cetu mna aborneHToB OTC mpu 00CITy)KMBaHWN BBI30BOB
JIOJDKHBIL  ICICTBOBATh MPUOPUTETHI, HUCKIIOYAIONIUE TOTEPU BBI3OBOB IS
a0OHEHTOB HauWOOJee OTBETCTBEHHBIX BHUJOB CBSI3U WJIM MPEBBIIICHUE HOPMBI
BPEMEHU Ha YCTAHOBJICHUE COCAUHEHUS.

Cucrema OTC BBICOKOCKOPOCTHOW MarvcTpajiu JOJKHA OBITh yBsI3aHa C
CYIIECTBYIOLIEH CUCTEMOW omepaTUBHO-TeXHOJorm4deckoil cBsizu OAO «PXKI» u
JIOPOKHOTO TieHTpa ympasieHus nepeBo3kamu (ALIYII) u pesepBHBIM IIEeHTpOM
YIPaBJIEHUS, ONPEAECIIEMBIM IPOEKTHON TOKYMEHTAIUEH.

Cucrema OOTC  BBICOKOCKOPOCTHOM  MarucTpaiud JOJDKHa  OBITh
00opyZI0BaHa CUCTEMOM y4eTa meperoBopoB (OUIUTHHTA).

B cooTBercTBUM C HOpMATUBHBIM TpeOOBaHWEM MMHKOMCBSA3U IS
TEXHOJIOTUYECKHUX CETeH CBSA3M, MPUCOSTUHEHHBIX K CETHU OOIIEro MOJIb30BaHUsI, Ha
unrerpainbHoii cetu OOTC AOMKHBI OBITH  BBIMOJHEHBI MEPONPUSITUS  TIO
obecneuenuto COPM.

Nurerpanshas cetb OTC u O6TC pomkHa MMETh BCTPOCHHYHO CHUCTEMY
MOHUTOPUHTA M aJIMHHUCTPUPOBAHUSA W OBITh BKJIIOUEeHa B ENuUHYIO cucremy
MoHUTOpUHra u agMuHuctpupoBanus (ECMA) TexHoIOrMYecKoW CBSI3U
OAO «PX]I».

6.2.2 Unterpanpnas cetb OTC nu O6TC nomkHa CTPOUTHCS HA OCHOBE CETU
nepeaadyn JaHHBIX TEXHOJOTHUYECKOrO0 CETMEHTA, UCHOJIB3YIOIIEH CTEK MPOTOKOJIOB
TCP/IP (IP-cetp). CeThb nepeaayun JaHHBIX JA0JDKHA BBITIONHATH POJIb TPAHCIIOPTHOM
MHOTOMPOTOKOJILHOM CETH, OOECIEeUMBAIONICH TEPEChUIKY PEUEBBIX MAKETOB U
MAKEeTOB CUTHAJM3AIMM MEXIYy TOYKAMH BKJIIOYCHHS OOOpPYIOBaHUS IMOJCUCTEM
OTC u OOTC. Hnsa moacuctembr OTC TpaHcmoOpTHast CeTh JOJDKHA OOECIIEUUTh
0osee BBICOKME TpeOOBaHMS TO HAJCKHOCTH CBSI3U, MPOIMYCKHOW CIIOCOOHOCTH,
KauecTBY IMepeayu TMakeToB, MHGOPMAIIMOHHONW O€30MacHOCTH U OOEeCIeYEHUIO
MPUOPUTETHOCTH TIPU TEPECHUIKE TMAaKeTOB. B 3aBUCHMOCTH OT BO3MOXXHOCTEH
TpancnoptHoi cetn anst noacucteM OTC u O6TC nmomyckaercs HMCNONb30BaHHUE
€AUHBIX TPEOOBaHUHN IO HAJIEKHOCTH CBSI3U, MPOMYCKHON CITOCOOHOCTH, KaueCTBY
nepeaadn MakeToB, MHPOPMAIIMOHHON O€30MacHOCTH, MPUYEM B OCHOBE JIOKHBI
obITh TpeOoBanus k moacucteme OTC. B srom ciywae ana moacuctembl OTC
JIOJKHA COXPAHUTHCSA TPUOPUTETHOCTD MIPU MEPECHUIKE MAaKETOB.

6.2.3 UnterpanpHas ceTb  JOJKHA  CTPOUTHCS C  TIPUMEHEHUEM
[EHTPAIM30BAaHHOW KOH(EPEHII-CBs3HM, HcHoib3yeMoi B moacucteme OTC mms
JUCTIETYEPCKUX BUJOB CBSI3M M CBSI3W COBEIIAHUH. Yciayra KOH(epeHI-CBS3U
TaK)Ke MOXKET mpeAocTaBisaThes abonentam O6TC.
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6.2.4 B wunterpanbuoii cetu OTC um OOTC nomxHBI yCTaHABIMBATHCS
CJIETYIOIIUE COCIUHEHUS:

— B noacucteme OTC: unnuBuayanbHbie (C OMHUM a0OHEHTOM), TPYIIIOBBIC
(c rpynmoii aOOHEHTOB MAMCHETYEPCKOrO Kpyra), LHUPKYJSpHbIE (CO BCEMH
a0OHEHTaMU JUCIETYEPCKOTO Kpyra);

— B nojcucreMe O6TC: MHaUBUyalIbHBIE WIIM C MHOKECTBOM a0OHEHTOB B
pexumMe KoH(pepeHI-CBA3H.

6.2.5 K sanementam unterpansnoii cetu OTC u O6TC oTHOCATCS:

— cepBep KOH(EPEHII-CBA3H, CITyKaIIHi IS o0pazoBaHus
ayIUOKOH(epeHIil ¢ MHOXECTBOM YYAaCTHHUKOB JJISi JUCIETUYEPCKOM CBSI3U H
CBSI3U COBEIIIaHMIL; ucnoiabizyercs Toiabko st OTC-IP;

— IIPOKCHU-CEPBEP U CEPBEP PErUCTPALMH, CIy’Kalue I OOCITYyKUBaHUS
BBI30BOB 110 CTaHAAPTHBIM MPOIIETypaM MpoTokoa SIP BHYTpH CBOEI 30HBI U TIpU
COCIMHEHUAX MEXIy TOJb30BaTeIIMU PA3HBIX 30H; HCIOJB3YIOTCA IS
noacucrtem OTC u g O6TC;

— IIUTI03 COMpsiKeHUs1 ¢ ceTbio |P HerumoBoro obopyaoBanus (uuiro3 IP-
HTO); Ha BBICOKOCKOPOCTHOM MarucTpaiu UCIOJIb3YETCS TOIBKO /ISl TIOJCUCTEMBbI
OTC nns moAKIIOYEHUS CIENUATU3UPOBAHHBIX JTUHUM, KaHAJIOB U YCTPOWCTB B
J000M U3 CIEAyHOUIMX ciaydaeB: 1) Ha K.-A. CTAaHIMSIX C OTBETBJICHUSIMH, Ha
KOTOPBIX XOTs Obl oauH u3 BuaoB cBszu — III'C, MXKC, ABC — unu nmapkoBas
CBSI3b OPTraHU3YIOTCS C IOMOILIBIO IPOBOAHBIX CUCTEM CBSI3U; 2) HA K.-/I. CTAHLIUAX
C OTBETBJICHHMSIMH, Ha KOTOPBIX 11l oprann3aunu [IPC He ucnons3yercs cotoBas
cucTema MmoABMKHOM cBsizu cranaaptoB GSM, TETRA, DMR unu apyras; 3) Ha
.-JI. CTAHIIMSX C aHATIOTOBBIMU OTBETBICHUSIMH IUCIIETIEPCKOM CBSI3U;

— IP-VITATC, npennazHaueHHas JJisl BKIIOUYEHHS MYJIbTOB U TEIE(POHHBIX
annapatoB OTC u OO6TC wu oOecneunBatroniasi BHYTPEHHHE M BHEIIHHE
coequnenus; IP-YITATC moxeTr ucnonab30BaThes pasaeibHo s nojacucrem OTC
mwm O0TC;

— w03 conpspkenus nojacerer OTC ¢ kommyTtarueit nmaketoB (OTC-IP) u
OTC ¢ xommyranueit kananoB (OTC-TDM) (uwtto3 IP-TDM-OTC); ucnons3yercs
ToJibKO AJist mojicuctemsl OTC;

— numo3 conpspkerus noaceteir O0TC ¢ kommyTtanueit makeroB (O6TC-IP)
u O6TC c¢ xommyrtarmueit kanamoB (OOGTC-TDM) (mumo3 IP-TDM-O6TC);
UCIIOJIB3YyeTCsl TOJbKO i nmojcuctembl O6TC;

— IIUTIO3 A0OHEHTCKUX JIMHUM, 00eCIIeUnBaIOIINI NOAKIIOUYEHNE aHAJIOIOBBIX
tenedonHbix annaparoB U ISDN-annaparoB OTC u O6TC k uHTErpanbHOU CeTH;
MOXET HUCIoab30BaThcs pasnesbHo s nmojacucteM OTC u O6TC; moxeT ObITh
BBITIOJIHEH B BUJIE aJlaliTEPa AHAJIOTOBBIX TeNe()OHHBIX JTMHUMH;

— nosib3oBarenbekue TepMmuHanbl cerer OTC u OOTC, K KOTOpBIM
otHocsTcs: |P- u ISDN-miynbThI; aHanoroBsie TenehOHHBIC anapaThl;

— KOMMYTAaTOpbl U KOHIIEHTPATOPhI JIOKAJTHHBIX BBIYUCIUTEIBHBIX CETEH,
CITy Kallue ISl MPOIyCKa M paclpeiesieHns MakeTHOro Tpaduka B CETAX JOCTyma
unterpanbHoit cetu OTC u O6TC.
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C nuensto mnoBeiieHuss HaaexkHoctu cetn  OTC-IP pexkomengyercs
nyOnmupoBaTh OOIIECETEeBbIE YCTPOMCTBA: cepBEp KOH(PEPEHII-CBSI3M U MPOKCH-
cepBep.

6.2.6 Tepmunanel cetu O6TC MOryT BKIIOYaThCA B JIIOOBIE Y3JIbl CETH,
kpome 110308 IP-HTO u IP-TDM.

Tepmunansr cetu OTC gensitcs Ha TEpMUHANBl  JAUCIETYEPCKON U
crannuonnon OTC.

Tepmunansl aucnerdepckod OTC y4acTByrOT B KOH(EpPEHLCBS3H U
npenctaBiasitor  co6oit IP- wmm ISDN-myneTel ¥ aHanorosble TenedoHHBIE
anmapatbl. Takue TepMHUHAIBl TPEIHA3HAYCHBI ISl OpPTaHM3AIlMHd BCEX BHUIOB
JACTIETYEPCKOM CBSI3U U CBSI3U COBEILIAHUM.

Tepmunanel cranumonHon OTC Bcerna y4acTBYHOT B MHIAMBHUAYaJbHBIX
COCIMHCHUSX W CIYXKaT ISl OPTaHHW3AIlli{ CTAHIIMOHHOW PaCHOPSIATEIHLHON |
CTPEJIOYHOM CBSI3U. ITU TePMUHAIBI BhINOIHEHBI B BUje |P- nunn ISDN-mynbToB 1
aHAJIOTOBBIX TEJIE(POHHBIX AINIAPATOB.

IP-nyneTel OTC u O6TC MoryT BKIIIOUATHCS BO BCE Y3JIbI MHTETPAJIbHOU
cetd, kpome 1uno3oB IP-HTO, IP-TDM-OTC u IP-TDM-O6TC u muo30B
aboneHnTckux JguHui. ISDN-mynerel momkuel Bkmrouatbess B IP-YIIATC.
AHanoroBbie TejehOHHBIC ammaparbl AUCHETYEPCKOM U CTAHIIMOHHOW CBSI3U
JIOJKHBI BKJIIOYATHCS B IIUTIO36I a00HEeHTCKuX JuHui mwin B [P-YIIATC.

6.2.7 CepBep KOH(MEPEHIICBI3W JOJDKEH IIO3BOJIUTH OPTaHU30BBLIBATH
KoH(epeHIMn IS JUCHETYEPCKUX KPYroB W CBSA3M  COBCIIAHUHA B
cootBeTcTBYIOIEM paiione nojacetn OTC. Kaxnaplid [ucrieTdepcKuil Kpyr )KeCTKO
3aKpeIIeH 3a OAHUM CepBEPOM KOH(EPEHII-CBS3H.

6.2.8 KonmuecTBO MPOKCH-CEPBEPOB U CEPBEPOB PETUCTPALIMU 3aBUCUT OT
pa3mepoB u Tonojoruu uHTerpanbHoi cetu OTC u O6TC.

6.2.9 B3aumopetictBue noacereir OTC gepes nutro3 IP-TDM-OTC ngomkHO
OCYIIECTBIISTHCS B COOTBETCTBUU C «PexomeHmanusMu mo CONMpsHKEHUIO Pa3HbIX
tunoB 1udposoit anmaparypsl OTC-TDM c ucnonb3zoBanuem OKC-2005 r.».

6.2.10 B wunrterpanpHoii cetu OTC m OOTC pomxkHa HMCHOIB30BATHCS
CTaHJapTHas CUTHaIu3alus Ha ocHOBe mpoTokoja SIP (Session Initiation Protocol,
RFC 3261). Ilo »aToMy mOpOTOKOJIy IOJDKHBI paboTaTh CIEAYIOIIAE DIIEMEHTHI
unterpansHoii cetn OTC m OOGTC: mpokcu-cepBephl, CEpPBEPHI PETHCTPAIIUU,
IP-VITATC, IP-nynetel, mumo3el: [P-HTO, [IP-TDM-OTC, IP-TDM-OG6TC,
IIUTF03bI A00HEHTCKUX JIMHUM.

6.3 Opranu3anusi UHTErpajJbHOM CeTH ONMEPATHBHO-TEXHOJIOTHYECKON U
001IETEXHOJIOTMYECKOM CBSA3U JJIs1 YYACTKOB KeJIe3HOM J0POryu o
CTAHUMSAMH Pa3HOH A00HEHTCKON éMKOCTH

6.3.1 Opranuzanust uaterpaibHoit cett OTC u O6TC 3aBucut oT coctaBa
aOOHEHTOB TEXHOJOTUYECKOW CBSI3M U aOOHEHTCKOM EMKOCTHM CTAHLUH KeJle3HON
noporu. Huxe mpuBoauTcs 00s3aTenbHBIA COCTaB 00OPYIOBaHUS WHTETPATBLHON
cett OTC n O6TC st x.-A. CTAaHIMI pa3HOU KIIaCCHOCTH.
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6.3.2 B llentpax ympaBieHus ABHKEHUEM TMOE3/I0B JIOJDKEH OBITh
cienyrouui 00s3aTeNbHbIN COCTaB 000PYI0BAHUS

— npokcu-cepep u ceppep peructpanuu (s noacuctem OTC u O6TC);

— cepBep koHPepeniicBszu (s noacuctemsl OTC);

— IP-VIIATC, MpeIHa3HAYCHHAS VIS BKJIIOYCHHUS a0OHEHTOB
nucnerdyepckoit (Bkirovas J{CII) u cranmmonnoit OTC; B [P-YITATC nomyckaercs
BKJIFoueHue aboneHToB O0TC;

— TepMHHAIIBI uctierdyepckol n crtaHuuoHHod OTC: IP-mynbre, ISDN-
MyJIbTHI, aHAJIOTOBBIC TEIC(POHHBIC aIapaThl;

— obopynoBanue noacuctembl O6TC pa3HON KOMILIEKTAllMH, B KOTOPHIE
MoryT BXomauTh: IP-VIIATC, mnutro3bl aboHEHTCKMX JHHHKM, 1UIEO3b1 |IP-TDM-
O0TC;

— KOMMYTaTopbl U KoHIeHTpaTops! JIBC.

6.3.3 Ha BHekiaccHOW WM Ha CTaHIMHM IEPBOr0 Kjacca JOJDKEH OBITh
cienyronui 00s3aTebHBIN COCTaB 000PY/I0BAHUS:

— pokcu-cepBep U ceppep peructpanuu (ais nojacucreM OTC u OG6TC);
CEepBEphl YCTAHABIMBAIOTCS, €CIM JaHHAs JK.-[. CTAHIMUS HE BXOAUT B 30HY
JIEUCTBUSL MPOKCHU-CEPBEPA U CEpBEpA PErUCTpallid, YCTAaHOBIEHHBIX B LleHTpe
YIPaBJIEHHUS IBUKEHUEM TOE3/0B;

—cepBep  KoHpepeHu-cBsdu (it moxacuctembl  OTC);  cepsep
YCTaHABIIMBAETCS, €CJIM JaHHAs JK.-1. CTAHIMS HE BXOAWUT B 30HY JACUCTBUSI cepBepa
KOH(epEHII-CBsI3U, YCTaHOBJIEHHOTO B LleHTpe ynpaBiieHus: ABMXKCHUEM MOE3/I0B;

— IP-VIIATC, MpeIHa3HAYCHHAS IS BKJIIOYCHHUS a0OHEHTOB
nucnetruepckort (Bkiovas JICIT) u cranmumonHoit OTC; nomyckaercsi BKIIOUYEHUE
adonenToB O0TC;

— TepMuHaIBl aucneTdepckon U craHumonHon OTC: IP-myneter, ISDN-
MyJIbTHI, AHAJIOTOBBIE TEIC(POHHBIC aAMapaThl;

— obopynoBanue moacucteMbl O0TC pa3HOW KOMIUIEKTAllUK, B KOTOPHIE
MoryT BxoauTh: IP-YIIATC, mumo3el aboHeHTCKHUX auHUH, 1uUto3bl IP-TDM-
O0TC;

— KOMMYTAaTophbl 1 KoHIeHTpaTops! JIBC.

6.3.4 Ha craHmum mepBOro Wi BTOPOTO Kilacca JOJKEH OBITh CICTYIOIIUI
00s13aTeNbHBINA COCTaB 000PYOBAHMUS:

— IP-VIIATC, MpeHa3HAYCHHAS JUIA BKJIIOYCHUS a0OHEHTOB
nucneruepckort (Bkirovas JICIT) u cranmumonHoit OTC; nomyckaercsl BKIIOUEHUE
abonenToB OOTC; nannas IP-YIIATC moxeT ObITh HE Ha BCEX CTAHIUSAX BTOPOTO
KJ1acca;

— TepMUHANIBl aucneTdepckod M craHumoHHon OTC: IP-mynetel, [SDN-
MyJIbThI, AHAJIOTOBBIC TeJIEPOHHBIC arnapaThl;

— obopynoBanue moxacuctembl OO0TC pa3HOW KOMIUIEKTAIllUK, B KOTOPHIC
MoryT BXoauTh: IP-VIIATC, nutto3br aboHeHTCKMX JuHHM, U036 |P-TDM-
O0TC;

— KOMMYTaTOphl U KoHLeHTpaTopsl JIBC.
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Ha cranmum panHoro kiacca MoxkeT ObITh ycraHoBieHa [P-YIIATC,
npeaHa3HayeHHas JJi1 BKIIOYEHUs: a0OHeHTOB aucnerdepekoit (Bkimtovas JCII) u
ctaninonHor OTC; B IP-VIIATC nomyckaercs BxitodeHue aboneHToB O6TC.

6.3.5 Ha craHmum HUXKE BTOPOTO Kiacca JOKEH OBITh CICAYIOIINi
00s13aTeNIbHBINA COCTaB 000PYIOBAHUS:

— Ha HEKOTOPBIX CTAaHIUSAX TPETHEro Kiacca MOXKET ObITh ycTaHOBJeHa IP-
VYIIATC, npenna3zHaueHHas Jyisl BKIIIOUEHHs] a0OHEHTOB JIMCIIETYEPCKOM (BKITIOUast
JCII) u cranmonnoit OTC; nonmyckaercs BximoueHue aboneHtoB O6TC;

— TepMHHAIIBI ucnierdyepckol u crtaHuuoHHod OTC: IP-mynbrel, ISDN-
MyJIbTHI, AHAJIOTOBBIC TEIC(POHHBIC aIapaThl.

6.3.6 lmo3er  IP-TDM-OTC  mpemgycmotpenst  u  IP-TDM-O6TC
YCTaHABJIMBAIOTCS HA TEX CTAHIUAX, e TPeOyeTcs mepexo] MKy CHCTEeMaMH C
KOMMYTAaIliell KaHAJIOB M ITAKETOB. JTO MPEUMYIIECTBEHHO CTAHIIMH BTOPOTO U
0oJiee BBICOKOTO KJlacca.

6.3.7 lllmo3pr IP-HTO ycranaBiauBaroTcsi Ha CTaHIUSAX B TEX CIydasx,
KOTOpBIE IIPETyCMOTPEHBI B TyHKTE 6.2.5 Hactosiumx CTY.

6.4 TpeGoBanus K  TeXHHYeCKHM cpeacTBam OpPraHu3anuu
HHTErpajbHOM ceTu ONEPATHBHO-TEXHOJIOTHYECKOM Hu
00IIETEXHOJIOTUYEeCKO  CBSI3M M HUX  CONPSIKEHHs]  C
CYLIECTBYIOIIMMHU CEeTAMHU ONEPATHUBHO-TEXHOJIOTMYECKOH CBSI3H,
TPe0OBaHUSA K AJTOPUTMUYECKOMY 00eciedeHH 0

6.4.1 Ha BricokockopocTtHo# maructpanu mieperonHas (III'C) u aBapwuiino-
BoccTaHoBUTeNbHasE (ABC) cBsSI3M [OJKHBI OBITh OPraHU30BAHBI C IOMOIIBIO
cuctem OecripoBogHoi cBsizu craHmapra GSM-R wmm TETRA. O6cmyxuBanue
Bb130BOB 1151 [II'C 1 ABC nomkHO ObITh 00ecrieueHo ¢ aOCOIOTHBIM MPUOPUTETOM
(mpyu  OTCYTCTBMU CBOOOJHBIX KAHAJIOB CBSI3U  JIOMYCKAeTCs TpEphIBaHUE
COCIMHEHUI JUIsi BBI30BOB ¢ HU3KUM mpuoputeroM). s III'C momxHO OBITH
MPEIyCMOTPEHO BEJCHHE OIHOBPEMEHHO HE MEHEeEe JBYX paguoTene(OHHBIX
MIEPETOBOPOB PAOOTHUKAMM, HAXOMAIIMMUCS Ha TieperoHax. Ilpu opranuzammu
aBapHUITHO-BOCCTAHOBUTENILHBIX PabOT TakKe JOIMYCKAeTCS WCIOJb30BaTh CETH
oneparopoB NoABMKHOI cBsizu crannapToB GSM, TETRA u ap.

Ha BBICOKOCKOPOCTHON MarucTpajii TMOE3/Has MEXKCTaHIIMOHHAsS CBS3b
(MXC) nmomxna OBITH OpraHu3oBaHa ¢ MOMOIILI0 HHTErpagbHOM cetn OTC wu
O6TC. CoenuHeHusi AOJKHBI YCTaHABIMBATHCS C AOCOJIIOTHBIM MPUOPUTETOM U
dbukcanye NpUHAITOTO BHI30BA.

Ha BBICOKOCKOPOCTHOW MarucTpajiud TMapkKoBas CBS3b JOJDKHA OBITh
OpraHHU30BaHa C MOMOIILI0 CTAHIIMOHHBIX CUCTEM OECITPOBOJIHOM CBSI3H.

6.4.2 B noncucreme OTC-IP mepenmaya peun AODKHA TMPOUCXOAUTH B
pexkrMe KOH(EPEHII-CBSI3U (IMCTIeTYEPCKasi CBSI3b M CBS3b COBEIIAHMI) WM TIO
WHJMBUAYaJIbHBIM KaHajiaM (cTtannuonHas cesizb, MOKC, I1T'C, ABC).

B pexxnme koH(EpeHI-CBsI3M TOKHBI BBITOTHATHCS CIICAYIOIINE OCHOBHBIC
TpeOOBaHMUSL.
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Korma rosoput aucnerdep win OAUH U3 a0OHEHTOB, €0 JOJDKHBI CIIBIIIATH
BCE€ OCTaJbHbIE YYACTHUKU KOH(PEpeHIMH (MPUHIUII «OJIWH TOBOPUT — BCE
OCTaJIbHBIE CHyHIAT»). B pexume KOHPEpeHIMH MOKHO OBITh HCKIIIOUYEHO
pOCHyIIMBaHUE AUCIETYEPOM U aDOHEHTaMH cBoero rosoca. [Ipu nepemaue peun
OT JUCIIeTYEpa JIOJDKHA OBITh peau30BaHa BO3MOXKHOCTH IMEpEeOUTh aOOHEHTA.
EmkocTh cepBepa KOHGEpEHI-CBS3M JOJIKHA BBIOMPATHCS UCXONSl U3 TOTO, YTO
YHUCJIO HUCXOJSAIIUX IMOTOKOB PEUEBBIX MAKETOB MOXKET JIOCTUTaTh KOJWYECTBA
a0OHEHTOB B JWCIETUYCPCKHUX KPyrax, BKIIOYAs JHWCIIETYEpA, a YUCIO BXOJSIIUX
MMOTOKOB PEUYEBBIX MAKETOB JOJDKHO OBITh HE MEHee TPEX (OT AWCHeT4Yepa U OT
JIBYX UCTIOJHUTENBHBIX a00HEeHTOB). Kpome Toro, mist kaxaoro kpyra [1IJIC u D/1C
CIeMyeT TPEIyCMOTPETh OJWH WCXOMSIIMA TOTOK PEYEBBIX TAKETOB IS
BKJTFOUCHHS PETUCTPATOPa pa3roBOPOB.

[Tepenada u mpuéM pedn Ha TEPMHHAIAX TUCIETYCPCKOW CBS3H JOJIKHBI
BECTUCH B MOYAYIUIEKCHOM PEKUME, YTO 00ECIeYnBaAETCs MPUMEHEHUEM HOXKHOU
nejjaii 'y JUCIeTYepa M TAaHTEHTHI Y HCIOJHUTENbHOrO aboHeHTa. B cucrteme
MEXCTAaHIIMOHHOM CUTHAIM3AIlMU HE TpedyeTcs nepeaaBaTh CUTHANbBI YIIPABICHUS
HaIpaBJICHUEM TEpelaul PEeyu.

6.4.3 TpeboBanus k obopynoBanuto unrerpaibaoi cetu OTC u O6TC.

CepBep koH(DEpeHII-CBSI3U JTOJHKEH ObITh peali30BaH Ha 0a3e CyIIECTBYIOIINX
anmapaTHbIX U TMPOTPaMMHBIX CpelICTB. B cepBepe JMomKHA OBITH MPETyCMOTpPEHA
nepesada peud ¢ MPHOPUTETOM OT JUCIeTdepa (KOTJa TOBOPUT JUCIIETYEp, CEpBEP
UTHOPUPYET MOTOKM PEYEBHIX MAKETOB OT a0OHEHTOB CcBOETo Kpyra). CepBep MOXKET
UMETh pa3HOE ammapaTHOe WCIOJHEHHE: CHCIHATM3UPOBAHHBIA  KOMITBIOTED,
otnenbHbi y3en [P-YIIATC wim otnensHOE yCTpOKCTBO.

[Ipokcu-cepep (SIP-cepBep) sBnsieTcs CTaHIAPTHBIM OOOPYIOBAHHEM,
pabGotarormum ¢ mpotokonoM SIP. DToT cepBep HeoOXomuMm NS yIpaBJICHUS
npoieccamu oOcimykuBaHusi BbI30BOB B ceTax OTC-IP u O6TC-IP. SIP-cepsep
JOJDKEH 00eCleunuTh MPUOPUTETHOE OOCITYKHMBAaHHE BBI30OBOB C Pa3HBIMU
XapaKTEPUCTUKAMU JUCIUIUIMH OOCITY)KMBaHUS: C TMoOTepedl (i1 aOOHEHTOB
O6TC), ¢ oxxunanueM (s yactu abonentoB OTC), nns abonenton [1JIC u D/1C
BBI3OBBI JIOJDKHBI OOCITY)KHUBAThCA 0e3 motepb u 6e3 oxunganus. C momompio SIP-
cepBepa J0JDKHO OBITh pealin30BaHO Jiorudeckoe pasjaencHue nojacucreM OTC-IP
u O6TC-IP.

CepBep peructpauuu (SIP-peructparop) HE0OXOauM [JIsi PEruCcTpariuu
nonb3oBatenet  moacucteM OTC wu  OO6TC. Peructparmus  mo3BOJSET
nosb3oBatessiM noacucteM OTC-IP u OG6TC-IP monywyaTs noctynm K yciayram
VHTETPAIBHOMN CETH.

[Ilmo3 IP-HTO pomkeH mnpenctaBiasTh COO0OM cCHelnUalIu3upOBaHHOE
YCTPOMCTBO, JIII KOTOPOTO JIOJDKHBI OBITh  BBITIOJHEHBI — allllapaTHbIC U
IpOrpamMMHBIEC Pa3padOTKH.

Moz  IP-TDM-OTC  ¢yHKIIMOHANBHO SBJISIETCS MpeoOpa3oBaTesieM
curHanuzanuii, ucnoiaszyembix B noacucreMax OTC-TDM u OTC-IP. On takxke
JOJKEH BBIMONHATh (YHKIUM TpeoOpazoBanus uHTepdeiicoB kaHainoB El u
Ethernet. 111103 MoXeT OBITh BBIIOJIHEH JUOO B BHJE CIEIUATA3HUPOBAHHOTO
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ycTpoiictBa, nub0 Ha Oasze cymectByromeid [P-YIIATC. B mepBom ciydae
JOJDKHBI  OBITh TPOBENICHBI amnmaparHble M NpOrpaMMHBIE Pa3pabOTKH, a BO
BTOPOM — TOJILKO MPOTPaMMHBIE pa3pabOTKH, HAMpaBJIEHHbIE HA TIpeoOpa3oBaHue
cucteM curnanusamnuu [P/ TDM.

o3  IP-TDM-O6TC  sBnsieTcss  CTaHAAPTHBIM  00OPYJIOBAaHUEM,
BBITIOJIHSFOIIIM:

— npeoOpa3oBaHue CUTHAJIM3AIMU 1o mpotokoiny SIP B cranmapTHbie
cuctembl curHanm3anuu cerert TDM: QSIG, DSS1, EDSS1, OKC 7,

— npeoOpa3oBanue unrepdeiicor kananos E1 u Ethernet.

B cucreme OTC-IP nomkHBI MCHIONB30BaThCA CTaHAApTHBIE |P-mynbThl, B
KOTOpBIE JIOJDKHO OBITh J00aBICHO YCTPOMCTBO pa3AeibHOTO IMOAKIIOUYCHUS
MUKpo(oHa U TeneoHa, BKIIIOYAsi TAHTEHTY WU NeJaIH y AUCIeTYepa.

B unrerpansHoii cetu OTC u O6TC nomxkubl ycranaBnuBathes |IP-YITATC,
IIPEHA3HAYECHHBIE B NEPBYIO ouepean s BKiIrodeHus myinbToB JCII u npyrux
TepMuHAIOB  aucrerdepckort  cBs3u.  IP-YIIATC pomxna obOecnieumBaTth
PErUCTpaLAIO pa3roBopoB, ocymectBisieMbix JJCII.

6.5 TpeGoBanus Kk Ka4yecTBY Nepeayn peuyd B HHTErPAJIbLHON ceTH

6.5.1 KauectBo mnepemaun peun B wunHTerpaibHoit cetu OTC u O6TC
OIICHWBAETCS  HMHTETPAIbHBIM  TOKaszaredeM —  R-dakTopom,  KOTOpBIi
paccunTbiBaeTcs ¢ nomombio E-monenu. Ha ocHoBe R-(akropa ompenensercs
CyOBEKTHUBHBIN MMOKa3aTeb KauecTBa nepenayn peun — MOS.

6.5.2 B kadecTBe HOpMBI KadecTBa TEpelayd Peud B WHTETPAbHON CeTH
OTC u O6TC npennaraercs npuHaTh 3Hauenne MOS He menee 3,6, 4TO, MO
orienke MOS, coOTBETCTBYeT Cpe/iHEel KaTeropuy KauecTBa Nepejavun peyu.

6.5.3 UToObl MOCTUTHYTH KauecTBa TMepeaydl peyd He HIKE CpeaHei
kareropun (MOS > 3,6), makernsie cetu OTC HeoOXOAMMO CTPOMTH Ha 0ase
CEpBEpOB KOH(EPEHII-CBSI3M C QJaNTHUBHBIMH CyMMaropamu. B pa3roBopHbBIX
TpakTax JHUCIETUYEPCKUX KPYroB Jydllle HCHOoab30BaTh komeku G.711, uyto
MTO3BOJIMT TIOYTHM BCEra IMOJYYUTh KA4eCTBO BBICOKOM WMJIM CaMOW BBICOKOU
KaTeTOpHH.

6.6 TpeGoBanuss K HeoOXOAUMOW TNPONMYCKHOH CHOCOOHOCTH ceTeil
nepeaayd JAHHBLIX /Uil HHTErpajibHOM CeTH ONePaTHUBHO-
TEXHOJIOTHYeCKOi U 001IeTeXHOJIOrnYeCKOoi CBsI3H

6.6.1 Ilpu Beimenennun pecypcoB CIIJ] moa opraHuzaiuio WHTETpaibHOM
cetu OTC u OOTC cnemyer BBINONHUTH pPAcueT HEOOXOAMMOUN MPOMYCKHON
CHOCOOHOCTH Ui  COOTBETCTBYIOIIMX JHUCHETUYEPCKUX KPYroB C yUETOM
CTPYKTYpBI, KOTUYEeCTBa U MecT pasmernieHus obopynosanuss OTC, O6TC, Buaos
MPUMEHSAEMBIX KOJIEKOB.

6.6.2 [lomyueHHble mpu pacyeTre 3HAUYEHHUS MPOIMYCKHOM CHOCOOHOCTH
cieayer  Beigenutb  Ha  pecypce  CIIJI  omHum w3 MEXaHU3MOB
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nupuTuzanuu/pesepuposanus Tpaduka (myHkr 10 macrosumx CTY) s
rapaHTUPOBAHHOTO OOecreueHus TpeOyeMbIX CKOPOCTEM Imepefauyd U KauecTBa
oOciy>xuBanus B unterpaibHoit cett OTC u O6TC.

7 CucremMa TeXHOJIOTHYeCKO# ay1nOKOH(pepeHI-CBA3H

Cucrema TtexHosnorudecko ayauokoHpepeni-cszu (CTAKC) nmomxna
oOecrieuynBaTh BEJCHUE COBEIIAHUN 10 TPUHIUIY «[ OBOPUT OJWH M3 yYaCTHUKOB
COBCILIAHUSI — OCTAJIbHBIE CIYHIAIOT» C MPaBOM PYKOBOIUTENS COBEIIAHUS

nepebuts mro6oro n3 yuactHukoB. CTAKC nomxna ObiTh moaktodeHa k CTAKC
OAO «PX]I».

7.1 TIpuHOMIBI NOCTPOCHUA CUCTEMbI TEXHOJIOTHYECKOH
ayauokoH(epeHi-cea3u B cocrase |P-OTC

7.1.1 Cucrema TtexHonoruueckoil ayauokoHpepeni-cesazu (CTAKC)
JOJDKHA OBITh OPTaHW30BaHA B COOTBETCTBUU ¢ «OCHOBHBIMHU TPHUHITUTIAMHU
MIOCTPOCHUS MOJICPHU3MPOBAHHON CHCTEMBI CBSI3U COBCIIAHWI» TPHHATHIMA B
OAO «PXK]I».

7.1.2 CTAKC opranumsyercs Ha ocHoBe uHrterpanbHo cetu OTC c
UCITIOJIb30BaHUEM MTPoTOKoJa SIP 11 ycTaHOBJIEHUS COSTUHEHUT.

7.1.3 CTAKC noipkHa BKIIFOYATh B C€0s CIASAYIONTNE BUIBI 000PY0BaHHUS:

— [IEHTPAJIN30BaHHOE O0OOpYy/IOBaHUE — CepBEp KOH(EpeHI-CBs3U, CepBeEp
KOHTPOJISI U yIIPABIICHUS;

— 000OpyZIOBaHUE CTYJUU CBS3U COBEIIAHMA — aKyCTUYECKHE CHUCTEMBI,
MUKPOQOHBI, KHONKH WJIM TEJadu yIpaBleHUs Tepenaded, MyabT BEAYIIETO
coBemanue, [P-repMunan 1js meperoBopoB ¢ ONEepaTopomM;

— o0opynoBaHue pabodero Mecrta omnepaTopa — IMyJdbT KOHTPOJS H
yOpaBiieHUs, aKyCTHYeCKas cucTemMa [Jisi MpocHylIMBaHus coBemiaHus, [P-
TEpMUHANI JIJIsl IEPETOBOPOB C BEIYIIIMM COBEILIAHHUE.

7.1.4 CepBep  KOH(QEpEHI-CBS3M  MpEJHA3HAYEH JUIsl  OpraHu3aluu
ayJIMOKOH(MEPEHITNH C MHOKECTBOM YYaCTHUKOB.

7.1.5 CepBep KOHTpOJIA U yIpaBJeHUss OOeCreYruBaeT YIpaBleHUE
MOKTIOYCHUEM 000PYI0BaHUS CTYIUN W TEPMHUHAJIOB YYaCTHUKOB COBEIIAHUS K
CepBepy KOH(PEPEHII-CBSI3M B aBTOMAaTHYECKOM U PYYHOM pEXKUME IO
yOpaBJICHHEM OTeparopa WM BEIyIIETO COBEIIAHHE C HWCIOJIh30BaHUEM
COOTBETCTBYIOIINX TEPMHUHAJIOB.

7.1.6 B xauecTBe mynbTa BEAYIIETO COBEIIAHWUE M MyJbTa KOHTPOJS U
yOopaBieHUsT  JOJDKHBI ~ HCMOJB30BaThCsl  TMEPCOHAIbHBIE  KOMIIBIOTEPHI
MPOMBINIUICHHOTO  THUMa  (OTBEYAIONIME  TOBBIIMICHHBIM  TPeOOBaHMSIM K
HaJIe)KHOCTH). BO3MOXXHO MCTOJIb30BaHUE MaHEIbHBIX KOMITBIOTEPOB ¢ (hyHKITUEH
TouchScreen.
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7.1.7 ]Ins TOBBIIEHUS HAJEKHOCTH IEHTPAITU30BAHHOTO OO0OPYIOBAHUS
HEOOXOAMMO TIPEyCMOTPETh pE3epBUPOBAHUE cepBepa KOHGPEPEHI-CBI3U U
cepBepa KOHTPOJIS U YIPABJICHHUS.

7.1.8 CTAKC pomkHa HMETb BCTPOCHHYIO CHUCTEMY MOHHUTOpPUHTA U
aIMUHUCTPUPOBAaHUSA U OBbITh BKJIIOYEHA B ENMHYI0 cHCTeMy MOHHUTOPUHTA U
aAMUHUACTPUPOBaHUS TeXHOJOTHUecKOM cBsizu OAO «PXK/».

8 CucreMa TeXHOJIO0THYeCKOH BU1eOKOH(epeHII-CBA3U

Cucrema TEXHOJIOTHYECKOU BUJICOKOH(EPEHII-CBSI3U (CTBKC)
npeaHa3HayeHa AJis epeiaddl BUeo- U ayAHOMH(GOPMaIlU MEXI1y YUaCTHUKAMU,
HaxXOJAMUMUCS B CTYOUSX WJIA CIYy)KCOHBIX ITOMEHICHUSAX TIPH TMPOBEIACHUHN
CEJICKTOPHBIX COBELIAHUI WM IEPErOBOPOB.

Cucrema TEXHOJOTHYECKON BHJICOKOH(EPEHII-CBSI3U JOJDKHA BXOIUTH B
coctaB IP-OTC (cMm. nmyHkT 6 Hactosimux CTYV).

Cucrema CTBKC nomkHa MMETh BCTPOEHHBIE CPEIACTBA MOHHUTOPUHIA M

aIMUHUCTpUpOBaHus U ObITh BKItoueHa ECMA — TexHomoruueckoi cetbto OAO
«PXK]».

9 Cucrema TOKYMEHTHPOBAHHOM perucrpamnum CIIyKeOHBIX
NeperoBopoB

9.1 Cuctema AOKyMEHTHpOBaHHOW peructpaiuu neperoBopos (CIPII)
npeaHa3HayeHa Jig Oo0eCnedYeHHs] aBTOMATU3MPOBAHHON JOKYMEHTHPOBAHHOMN
3aMKCH CIIY>KEOHBIX MEPErOBOPOB, BEAYIIMXCS MO CETSIM TEXHOJIOTHYECKON CBS3U
M Tepefadyd  JaHHBIX ~ YYACTHMKAaMU  [EPEBO30YHOr0  Mmpolecca, s
aBTOMATHYECKOTO apXMBHPOBAHUS 3allUCEd W BOCHPOU3BEICHUSI COXPAHEHHBIX
3aMucei C 1eNbI0 KOHTPOJIsS (MPOCITYIIMBAHKSA) UCTIOTHEHHS perylaMeHTa BeACHUS
NEPErOBOPOB, COOIIOCHUS TEXHOJIOTUU U HOPM 0€30IaCHOCTHU JABMXKEHUS.

9.2 3amuch cmykeOHBIX TIEPETOBOPOB U JAHHBIX JIOJDKHA OCYIIECTBISTHCA
MyTeM TOAKIIOYECHHS armapaTypbl pPETUCTpaIlMi MEPEroBOPOB K 0O0OPYIOBAHUIO
TEXHOJIOTUYECKOW CBSI3M M IMEpelayd JaHHBIX. 3aluCH MOJJIeKAT BCE BUIBI
OTNIepaTUBHO-TEXHOJOTUYECKON CBsI3M, AaHHbIe, nepenaBaembiec B CIIJI OTH, u
uHpopmarusi, TmepenaBaeMas B cUCTeMe HMH(POPMHUPOBAHUS MACCAXUPOB U
OTOBEIICHUS PAOOTHUKOB.

9.3 B CHPII pomkeH ObITh peaii30BaH YHAJICHHBIA CETEBOM JOCTYI
BBIJICJICHHOM TPYNIIBI MOJIb30BaTeNEH K 0a3e TaHHbIX PErUCTPATOPOB MEPErOBOPOB.
VYaneHHbIH CETeBOM NOCTYI JOJDKEH OO0ECIeuMBaThCA C aBTOMATHU3MPOBAHHBIX
pabounx MECT yJaJIeHHOTO JIOCTYIa Yepe3 CETh Nepeiaun JaHHbIX.

9.4 Cucrema TOKYMEHTUPOBAHHOM PETUCTPAIIUU CIY>KEOHBIX MEPETrOBOPOB
(APCII) momxua BxoauTth B coctaB IP-OTC (cMm. riaBy 6 Hactosimux CTY).

9.5 JIPCIT npomxHa OBITH pacmpeneneHHoil. B sTtom cmydae oHa
o0ecrnieunBaeT JoKanbHOE XpaHeHue ¢ainos. [Ipu 000cHOBaHHOI HEOOXOIMMOCTH
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JIPCII moxer OBITh BBIIIOJHEHAa KaK CHUCTEMa, OOECIIeUHBAIONIas JIOKAIBHOE H
HEHTpaAIU30BaHHOE XpaHeHUe (aiioB.

9.6 B cmydae pacrpezielieHHOW CHCTEMBbI JIOKaJIbHbIC XpaHWIUIIA (HailioB
JIOJDKHBI 00eclieuynBaTh XpaHEHUE apXUBHBIX 3aMKceil He MeHee 5 cyTok. B ciydae
LEHTPAJIM30BaHHOTO U JIOKAJIBHOTO XPAHEHHS LEHTPAJIbHOE XPAHWIHILIE JI0JHKHO
oOecreuynBaTh XpaHEHUE BCEX apXMBHBIX 3alUCEl HE MEHEE 5 CYTOK, a JIOKAJbHbIE
XpaHWINIIA — TPU TOTEPE CBSI3M C LIEHTPAIBHBIM XPAHUJUIIEM — HE MEHEe
24 gacos.

9.7 YnpameHHBII JOCTYNT K KaHaJaM M apXWBHBIM 3aIACAM, a TaKXKe
nepeaya apXuBHBIX 3aMUCEH MEXY JIOKAIbHBIMU U LEHTPAJIbHBIM XPaHUIUIIEM
daiinos B genentpasmzoBaHHoW JIPCII mOMDKHBI OCYIIECTBIATHCS IO CETH
nepeayu JaHHBIX ONepaTUBHO-TeXHOJIoruueckoro HazHaueHus (CII OTH).

9.8 CAPIlI pomkHa WMETh BCTPOCHHYIO CHCTEMY MOHUTOPUHTA W
aIMUHUCTPUPOBAHUSA U OBbITh BKJIIOYEHAa B ENMHYI0 cHCTeMy MOHHUTOpPUHTA U
aAMUHUCTPUPOBaHUS TexHOJIornueckou cBsizu OAO «PXK/».

10 CeTb nepeaaum JaHHBIX TEXHOJOTHYECKOT0 CErMeHTa
10.1 Ananu3 cymecTBywomux cereid nepeaaun gaiubix OAO «PK]I»

10.1.1 HeobxonuMo TpemrycMOTPETh BBIIEICHHE JBYX BHIOB CETEl
nepeaavn JaHHBIX:

—CeTM  Tepelayd  JaHHbIX  OOIIETEeXHOJOTMYECKOTO  Ha3HAYeHHUS
(CII O6TH);

— CeTH TMepeJayd JaHHBIX ONEPATHUBHO-TEXHOJIOTMYECKOTO Ha3HAYEHUS
(CII4 OTH).

10.1.2 CI1[I O6TH npomxna  oOecrneuwBaTh  Iepefady  JaHHBIX,
HEMOCPEICTBEHHO HE CBSI3aHHBIX C 0€30MacHOCTBhIO U CBOEBPEMEHHOCTHIO
YKEJIE3HOAOPOKHBIX NIEPEBO30K, TUISI OpraHu3aluu B3aUMO/JICUCTBUS
WH()OPMAITMOHHBIX CHUCTEM pa3MYHBIX mojapazaeneHuid u cinyxx6 BCM. Tlo
GbyHKIIMOHAIBHOM U dKCIuTyaTtarmoHHou npuHauiexkHocty CITJI O6TH naxomaurcs
B 30HE OTBETCTBEHHOCTH [JIaBHOTO BBIYMCIHTENBHOTO IieHTpa — prmana OAO
«PXI» w®m ero perdoHadbHBIX IMOJpa3JCICHH —  WH(POPMAIIMOHHO-
BBIYUCITUTEIBHBIX [ICHTPOB.

10.1.3 CI1A OTH pomknHa oOecrneunBarh IepeAadyy JaHHBIX 10
BBIZICJICHHBIM KaHAJlaM CBSI3U JUISl  KaXJO0W HMH(POPMaLMOHHO-YIIPABISIOIIEH
cuctembl (MYC), npenbsBisioiniell MOBBIILICHHbIE TPeOOBAaHUS MO TMOKa3aTeNsIM
ONEpPAaTUBHOCTH, JOCTOBEPHOCTH U HAJEKHOCTU, & UMEHHO!

— CUCTEMBbl  JHMCHETYEPCKOr0  YNPaBIEHUS  JIBIDKCHHEM  IOE3/I0B,
JKCIUTyaTUPYEMOW YTPAaBICHHUEM AaBTOMATUKU M TeleMexaHuku LleHTpanbHOU
nupekiu nadpactpykTypsl — punuaga OAO «PX]»;

— CHCTEMbl KOHTpOJII M  JUCIETYEPCKOTO  yMpaBieHUs O0O0OBEKTaMu
AIIEKTPOCHAOKEHHUSI U KOHTAKTHOW CETH, OKCIUTyaTUpyeMoil YIpaBieHHeM
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ANEeKTpUPUKALNUN " 3IIEKTPOCHA0KEHHUS LeHnTpanbHOU TUPEKLIUU
uHdpacTpyktypsl — punmana OAO «PXK [y,

— CUCTEMBbI KOHTPOJISI HaJl TEXHOJIOTMYECKHMMH IpolleccaMl Ha OOBEeKTax
CBSI3U M BBIUUCIUTEIHHOM TEXHUKH U YIIPaBJICHUS anmnapaTypoil 1 000py10BaHHEM
ceTel IEeKTPOCBS3H, dKCILTyaTupyemoit LlenTpanbHol cTaHIuen cBs3u — uiinaa
OAO «PXI» (LICC).

[To dyHkuMoOHanBEHOM M AKcIUTyaTanoHHoM mpuHamiexunoctu CIIJI OTH
HaXOAMWTCS B 30HE OTBETCTBEHHOCTHU lleHTpanmbHOW cTaHIMM CBS3U — (punmana
OAO «PXI» u ero peruoHajgbHbIX MOAPA3ICIECHUN — TOPOKHBIX TUPEKLIUN CBA3H.

10.1.4 C yyeToM MEpPCHEKTUB Pa3BUTHUSI TEXHOJIOTHUYECKON CETH CBSI3U U
MOCTENEHHOr0 MepPexoJa OT TEXHOJOTUH C BPEMEHHBIM pa3/IeJICHUEM KaHAJIOB K
TEXHOJIOTHSIM KOMMYTAIMU MaKeTOB HEOOXO0AUMO MpeaycMoTpeTh coznanue CIIJI
OTH.

10.1.5 K xmuentam CIIJ] OTH (xaueHTCKHE CETH) JOMKHBI ObITh OTHECEHBI
CJIEIYIOLIE CUCTEMBI U CETH:

— obmerexnosnorudeckoit cszu (IP O6TC);

— noe3aHoit paauocsszu (IP ITPC);

— nu@poBasi cucTeMa TEXHOJIOIMUYeCKON panuocBszu crangapra GSM-R
(LUCTP GSM-R);

— [ICHTPAJIU30BaHHAs  HMHTETPUPOBAHHAsl  CUCTeMa  MH(POPMHUPOBAHUSA
NACCAXXUPOB, OMNOBEIICHHUS pa0OTAIOMIMX HA JKEJIE3HOJOPOXKHBIX NYTIX U
napkoBoil craniionHou cBsazu (LICOII);

— cuctema eaunoro BpeMmenu (CEB);

— cUCTeMa JIOKYMEHTUPOBaHHOM peructpanuu neperosopon (CUPII);

— TEXHOJIOTUYECKOTO BUICOHAOIIIO/ICHUSI alllapaTHBIX.

10.1.6 Heobxomqumo  ydecth, uto pecypc CIIJI OTH Taroke Moxer
UCIIOJIb30BATBCSl CTOPOHHUMH TojpazaencHussMu BCM [y opraHu3aliy KaHaJIOB
ceu  pazmuHbix WUYC, obecneunBaronmx O€30MacCHOCTh U CBOEBPEMEHHOCTH
HKEJIE3HOAOPOKHBIX NIEPEBO3OK.

10.2 ApxuTeKTypa ceTH nepeaayu JAHHbIX U NPUHIUIBI BblIeJIeHUs
pecypcoB pa3jiiuHbIM KJIHEHTaM

CII OTH nmomxHa CTpOUTCS C MPUMEHEHUEM B KauecTBe TexHoJsiorui [P u
Ethernet, uMeTh uepapxXu4ecKyro CTPYKTYPY C BBIJICICHUEM TPEX YPOBHEH:

— TPAHCHOPTHBIN YPOBEHB;

— YPOBEHBb arperaunuy;

— YPOBEHB J0CTYTA.

TpancopTHBIN YpOBEHb 00pa3ylOT peruoHaibHbie y3ibl (PY) u Tpan3utHo-
nepudepuitasie (TITY) y3mer CIIJI OTH. B xauectBe cpeapl mepeadu J0JDKHA
WCIOJIB30BaTbCSl CUCTEMA C BOJIHOBBIM YIUIOTHEHMEM DWDM wunm otrnenbHbie
BOJIOKHA MarucTpajibHOTO BOJIOKOHHO-OMTUYECKOTO Ka0eJsl.

YpoBenp arperanmu  ob6pasyror nepudepuirinpie  y3ael  (ITIY) ¢
TepMUHHpOoBaHUEeM uX Tpaduka Ha y3nax TIIY. B kauectBe cpeawl mepenauu
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JOJDKHA HCIIOJIb30BAThCS CUCTEMA C BOJIHOBBIM yrmuioTHeHHeM CWDM  wim
OTJIeJIbHBIE BOJIOKHA 30HOBOT'O BOJIOKOHHO-ONITHYECKOTO KaOels.

VYposens nocryna obpasyer obopyaosanue CIIJI OTH, pasmemniaemoe Ha
yznax PV, TIIY, IIY wmm okxoneunbix y3nax (OY), B ciydae pa3MeleHus
000pyZI0BaHUsI KIIMEHTCKUX CETe B CTOPOHHMX CIYKEOHO-TEXHUUYECKHUX 3IaHUSX
B Mpelenax CTaHUMW. B KayecTBe cpenbl Nepefadyd JOJKEH HCIIOIb30BaThCs
MEJHBIM Kabelb KaTeropud HE HIKE 5€ WM BOJOKOHHO-ONTHUYECKUU KaOellb.
Jonyctumo mnpumeHeHue TexHonoruid xDSL s nonkimrouenuss OY B cioyyae
UCIIOJIb30BaHUS ICUCTBYIOIINX MECTHBIX KaOENbHBIX JTUHUN CBA3H.

10.2.1 C uenpio THOKOTO MPENOCTABICHUS MPOMYCKHONW CHOCOOHOCTH U
U30JIMPOBAaHMS APYT OT Jpyra Tpaduka KIMEHTCKUX CeTel MperycMaTpuBaeTcs
npuMeHeHue texnonorui VLAN u MPLS.

10.2.2 lna pazpenenus 30H oTBercTBeHHOCTH Mexay CIIJI OTH wu
KJIIMEHTCKMMH CETSIMHU II€pellauyd JaHHBIX CTOPOHHMX moxapasneneHuii BCM B
cllydyae MX MOJKIIIOUEHUS HEOOXOAMMO NPENyCMOTPETh B y3JIax MPUCOECTUHEHHUS
YCTaHOBKY HOTPaHUYHBIX MapIIPYTU3aTOPOB KIMEHTCKOM CETH.

10.3 OcHoBHBbIe TPeOOBAHUS K 000PY/10BAHMIO CETH Mepeaavu JAHHBIX

10.3.1 O6opynoBanue CIIJI OTH pomxHO oOTBe4aTh TpeOOBAHUSM,
PEeNbABISIEMBbIM K O0OPYOBAHHIO CETEN CBA3M ONEPATOPCKOro Kiacca:

— pe3epBUPOBAHUE OCHOBHBIX MOayJed oOopyaoBaHus (OJIOKU MHUTaHUS,
BEHTWISAIIUHA, KOMMYTAITHN );

— MOJUIEP’KKA KOJIBLIEBBIX TOIMOJOTUH C MEPEKIIOYEHUEM Ha pPE3EpPBHOE
HaIpaBJICHUE CBA3U MeHee 50 Mc;

— MOJIIEPIKKA TIEpe/ladyil CUTHAJIOB CUHXPOHU3ALINH;

— peanuzanus GyHKIIMNA CETEBOI0 MOHUTOPUHTA U YIIPaBJICHUS;

—nojAJepKka Ha TpaHcrnopTHOoM ypoBHe L2 VPN-coenunenuit (VPN —
Virtual Private Network / BupryanpHas yacTHas ceTh) Ha 0a3e TEXHOJIOTHH
MPLS-TP.

10.4 Opranumzanust ¢GuU3MUYECKOH M JIOTHYECKOH CTPYKTYPbI CeTH
nepeaavyu JaHHBIX

10.4.1. IIpeaycMOTpeTh MPOMYCKHYI) CIIOCOOHOCTh HA TPAHCIOPTHOM YPOBHE
CITJ OTH ne nuxe 10 I'0ut/c, Ha ypoBHe arperaiuu He Hike 1 'ouTt/c.

10.4.2. ®usunyeckas CTPYKTypa CETH JIOHDKHA COOTBETCTBOBATH BBIJICJICHHBIM
uepapxuueckum ypoBHsM CIIJI OTH ¢ mnpumeHeHHEM OTIEIbHOrO
000pyI0BaHUs HA KaXKJIOM YPOBHE.

10.4.3. ®usnueckass CTpyKTypa Ha TPAaHCIIOPTHOM YPOBHE M YpPOBHE arperaruu
JOJDKHA oOecreurBaTh BO3MOXKHOCTh — PE3EPBUPOBAHUS  MapIIPYTOB
nepeaaun Tpaduka.

10.4.4. TlpenycMOTpeTh OpraHU3AIMIO JIOTUYECKUX CTPYKTYP KJIMEHTCKHX CETeH,
peanu3yemsbIx ¢ ucnoiib3oBanuem pecypcos cetu CIT OTH.
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10.4.5. [lpu MonepHHM3alMd MECTHBIX KaOENbHBIX JIMHUWA CBS3M HA CTaHIUSAX
IPEeNyCMOTPETh MOAJEPKKY KOJIBIIEBOM TOMOJOTUM KaMITyCHOM CETH C
IpPUMEHEHUEM BOJIOKOHHO-ONTHUYECKOTO Kabels Ha ypOBHE JJOCTYIIA.

10.4.6. IIpenycmotpets  cTpykTypupoBaHHble kabenbHble cucteMbl (CKC)
CIIyKEOHO-TEXHUYECKUX  3JaHUi U1 OpraHu3aluyd  JIOKaJbHO-
BBIYHMCIIUTEIBHBIX CETEH Nepeiaun JaHHBIX Ha YPOBHE JOCTYTIA.

10.5 dopmupoBanue u pacnpeaenenue [P-aapecHbIX NpocTpaHCcTB

10.5.1 Anpecubie mpoctpanctBa CIIJI OTH u kinuentckux cereir OTH
JOJKHBI  OBITh HETIEPECEKAIOUIMMUCS W HaXOAWTHCA B E€AHMHOM aJpPECHOM
nuranaszone, agMuauctpupyemom LICC.

10.5.2 lna cetn CIIJI OTH HeoOXoauMo NpeayCMOTPETh CIEIYIONTHe
nvara3oHsl |P-anpecos:

— TEXHOJOTHYEeCKU (st peanu3anuu  (GYyHKIUA  MOHUTOPUHTA |
aJIMUHUCTPUPOBAHUS, a TaKk)Ke oOecreueHus rnepeaadn ciay>ke0Hoi nHpopMalun);

— TPAHCTIOPTHBIA (711 OpPraHU3allMy TOJKIIOUYEHUH K MaplIpyTH3aTOpaM
MPLS);

— aOOHEHTCKUH (7151 OpraHu3aliy MOJAKITIOYEHUN KIIMEHTCKUX CETEH).

10.6 TpeOoBanusi Kk wuHTepgeiicaM mnepexayn [JaHHBIX, BHIaM
IPOTOKOJIOB MAPIIPYTH3ALUM, TEXHOJOTHAM MPUOPUTH3ALMU Tpaduka,
TEXHOJIOTMSAM pe3epBHPOBAHUS MAPUIPYTOB IepeAavyd JAHHbIX, MEXaHU3MaM
nepeaaqyu rpaguka MexAy pasIMYHbIMH CETAMM NepeaayYy JaHHbIX

10.6.1 Ins opranmszammu  CIIJIT OTH HeoOXoaumMo  UCIOJIB30BaTh
CTaHAapTU30BaHHbIe HHTEpdelchl TexHonoruu Ethernet.

10.6.2 [Ipu monkmroueHun k cucreMam XxWDM MOXHO WHCIIOJIB30BaTh
COOTBETCTBYIOIIME UHTEP(HENCHI CO CIIEKTPATbHBIM Pa3AeICHUEM JIIUH BOJIH.

10.6.3 lna moctpoenuss yuudumuposannort CIIJI OTH neobxomaumo
MCITIOJIb30BATh CTAHAAPTU30BAHHBIC TEXHOJIOTUU U OTKPHITHIE MPOTOKOJIHI.

10.6.4 MapuipyTu3aTopbl JOKHBI MOJICPKUBATH MPOTOKOJ JUHAMUYECKON
mapupytuzanuu [P nmakeroB OSPF.

10.6.5 [Insn obecnieueHust Mokaszarenell KadecTBa MPEAOCTaBISIEMBIX YCIyT
CBSI3U TPEIyCMOTPETh pEaM3aIMi0 MEXaHW3MOB MPHOPHUTU3ANMK Tpaduka 1o
KpUTEpUsIM: BUJT Tpaduka (CTyKeOHbIN, peub, BUECO, TaHHBIE), TUI KIUEHTA.

10.6.6 Ha TtpancmoptHom ypoBHe CIIJI OTH gns oGecneueHus
pEe3epBUPOBAHUS MapIIPyTOB MEpEeAayd aHHBIX CO BPEMEHEM IMEPEKITIOYCHUS
MeHee 50 Mc MpeaycMOTpeTh UCI0JIb30BaHue TexHosoruu MPLS-TP.

10.6.7 Ha ypoBue arperaniuu CIIJI OTH ngns obGecnieuenust ObicTpoit
CXOAMMOCTH CETH H PE3ePBUPOBAHUS  MAapUIPyTOB TMEpenayd  JaHHBIX
PEeAyCMOTPETh BO3MOYKHOCTb HCIIOJIb30BAHUS COOTBETCTBYIOLIUX TEXHOJOTUH U
npotokojioB (BFD — Bidirectional Forwarding Detection, RSTP — Rapid spanning
tree protocol).
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10.6.8 B cnyuae opranmszanuu TO4eKk MexceTBoro Bizammopeictsus CIIJ]
OTH u KIMEeHTCKHUX CeTel Mepeaun TaHHBIX CTOPOHHUX NojapasaeneHuii BCM Ha
ypoBHe L3 /i HCKITtOUeHUsT BO3MOKHOCTH TEPECCUCHUS aIPECHBIX MPOCTPAHCTB
NPeAyCMOTPETh  MOAJEPKKY  IMOTPAaHUYHBIM  00OpyJOBaHHWEM  IMPOTOKOJIA
tpaHcisaiuu ceteBbix agpecoB NAT (Network Address Translation).

10.6.9 Jlns oGecneuenuss uHpopmannonHoit 6e3omacHoctu CII[ OTH
JOJKHA COOTBETCTBOBATH IO KJlaccy 3amumenHocta 11

10.6.10 B y3max MeXCETEeBOTO B3aMMOJICHCTBHS B IEIAX OOECIeYCHUS
WHPOPMAITMOHHOK 0€301acHOCTH TPETYCMOTPETh amapaTHbIe WA BCTPOCHHBIC
IIPOrpaMMHBIC CPEJICTBA SKpaHUPOBAHUS TpaduKa.

10.7 TpeOGoBanusi K cucTeMe YNPAaBJEHUS CeTH MNepelayd JAAHHBIX
ONePATHBHO-TEXHOJIOTMYECKOI0 HA3HAYCHUS

10.7.1 CIT1JI OTH nomkHa uUMETh BCTPOCHHYIO CHCTEMY MOHUTOPUHTA U
aJIMUHUCTPUPOBaHUsA, OBITh BKJIIOYeHA B EnuHyr0 cucTeMy MOHUTOpUHTA U
anmuaucTpupoBanus (ECMA) texnomornueckoi cBsizu OAO «PXKI».

10.7.2 Cucrema monutopunra u aamuauctpupoanusi CIIJI OTH nomxkna
COOTBETCTBOBATh U 0OECIICUUBATH BHIMOJHEHUE CIEAYIOMUX (QYHKITUMI:

— IIPOBEPKHU 1IEJIOCTHOCTH CETH;

— nposepku Ethernet mo nuteridy;

— TPAaCCUPOBKH MapPIIPYTOB TIEPEIayH;

— MHAWKAIIY U CUTHAJIM3AIUY aBAPUIHBIX COCTOSTHUM CETH;

— KOHTPOJISl Ka4eCTBEHHBIX ITOKAa3aTelied CeTH W WHAMKAIMHA OIIMOOK Ha
yIaJICHHBIX y3JIax;

— aJIMUHUCTPATUBHOTO OJIOKHUPOBAHUS Y3JIOB CETH W MPOBEICHUS TECTOBBIX
HCIbITAHUM;

— 00CITY>KMBaHHS CETH TIO BBIJICJICHHOMY CIIYKEOHOMY KaHAITy.

11. CeTb TAKTOBOW CHHXPOHM3ALMHU U CHCTEMA TOYHOTO BpeMeHH

11.1 TpeGoBaHusi K BpPEeMEHHOMY U 4YacTOTHOMY oO0OecneYeHuIo
Pa3JIMYHbIX BHJI0B 000pPYy10BAHUSA

11.1.1 Cerp TCC pomxnHa oOecrieuynBaTh YCTAHOBJCHUE W TMOAJACPKAHUE
OTPEJEICHHOr0 3HAYEHMsI TAKTOBOM YAacCTOTHI HU(POBBIX CUTHAJIOB B LU(PPOBBIX
ceTsix cBs3u BCM, kortopele ciykar aisg 1HUGpoBO KOMMYyTaluu, TPaH3UTA U
CUHXPOHHOT0 00BbeAMHEHUS [IU(PPOBBIX TOTOKOB UH(POpPMAIIUH.

11.1.2 Cetp  TCC pomkHa oOecrneunBaTh YCTOMYHMBYIO paboOTy Bcex
3aJa0IINX TeHEPATOPOB, YCTAHOBJIEHHBIX Ha ceTsAX cBsizu BCM.

11.1.3 Cerp TCC pomxHa cuHxpoHusupoBarbes oT [191" u nmpenocTaBiasTh
CUTHAJ CUHXpPOHU3aIMuU ceTsiM cBsizu BCM, HyXaarolmuymMcesi B CUTHAJIaX TaKTOBOM
CUHXPOHU3ALMH.
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11.1.4 ®opmupoBanue cetu TCC BCM O0MKHO OCYHIECTBIATHCA 110
OPUHIIUIY MPUHYIUTETLHON HepapXUueCKOW CHUHXPOHHU3AIMU 3JIEMEHTOB CETel
CBSI3H.

11.1.5 Crpykrypa cetu TCC pomxkHa npeacTaBiiaTh COO0N TEPPUTOPUATILHO
pacrpe/iesIeHHbII KOMIUIEKC TEXHUYECKUX CPEJICTB, BKIIIOUAIOIIIHIA:

— UCTOYHUKH CUTHAJIOB CHHXPOHU3AIIUY;

— 3JIEMEHTBl BOCCTAHOBJICHUS, MOJAJIEPKAHUS W paCHpe/ieNIeHUs] CUTHAJIOB
CUHXPOHU3AIINH,

— CHUCTEMBbI ~ Tlepefayd W JIMHUM  CBSI3M, IOCPEACTBOM  KOTOPBIX
oOecrieunBaeTCs JOCTaBKAa CUTHAJIOB CHHXPOHM3AIINH JI0 SJICMEHTOB CETEH CBSI3H;

— cuctemy ynpasienus cetbto TCC.

11.1.6 TpeGoBanus k kauecTBy curHamoB cuHxpoHu3anuu B TCC 3amarorcs
K BBIJICIICHHBIM TPyIIIaM yYCTPOMCTB: TpeOOBaHMsI K CHTHAJaM CHHXPOHHU3AINHA Ha
Boixojie 1101, Ha Bxoae m Bbixoge B3I, BCC komMyTanumoHHbIx ctaHuuii, CO
CHMN.

11.1.7 B cBsi3u ¢ nosiBiieHueM MHokecTBa HOBBIX ACY, B T. 4. CBSI3aHHBIX C
yIOpPaBJICHUEM JIBIDKEHHEM M JIDYTUMH TMPOIIECCaMU  PEabHOTO BPEMEHH,
BO3HHMKAET MOTPEOHOCTh B CHUTHAJIaX TOYHOTO BPEMEHU C BBHICOKMUMH TpeOOBaHUs
110 TOYHOCTH, YTO TpeOyerT:

— BBISIBJICHUS Ha dTare cocTaBiieHus: T3 Ha MpOeKTHUpOBaHUE MOTpeOUuTenei
ycayr cucteMbl eauHoro Bpemenu (CEB), ux pasmeiienusi, TpeOOBaHUM K
TOYHOCTH TIPEIOCTABICHUS BPEMEHHON CUHXPOHU3AIINH;

— (GOpMHPOBAHUS CHUCTEMBI E€IMHOTO BPEMEHH B BHAC HEPAPXUUCCKOMN
CTPYKTYpBl (OPMHUPOBAHMS, XPAaHCHWS W JOCTaBKH BpPEMEHHOW WH(MOpMAIIH
MOTPEOUTEIISIM.

11.1.8 B cBs3u ¢ mepexooM Ha MAKETHBIE TEXHOJIOTHUU MOCTPOCHHS CETeH
ces3u (cm. miaBel 5, 6, 10) mIs KaHAIBHOTO YPOBHS HE MpeanojaracTcs
UCIoJIb30BaHue cucteMm nepenayn SDH, koTopbie sBIsIIMCH OCHOBOHM Tepenayuu
curHasioB cuHxpoHuzamuu B cetn TCC. OpgHako MOTpeOUTENN CHUTHAJIOB
CUHXPOHU3AIMUA COXPAHSIOTCA, a MX KOJWYECTBO, BO3MOXKHO, JAXKE YBEIUYUTCS
(marmpumep, OaszoBbie craHmuu GSM-R); Drto mpemnonaraeT HE0OXOAMMOCTH
MPEayCMOTPETh ~ NMPUMEHEHHE  JPYTMX  CIOCOOOB  JOCTaBKM  CHUTHAJIOB
CUHXPOHU3AIIUU B CETSIX C TAKETHBIMU TEXHOJOTHUSMH.

11.2 Opranu3anusi ceTd CHHXPOHM3ALMHU

11.2.1 Apxurektypa cetu TCC  pomkHa  mpencTaBisTh  coOoM
UEPAPXUUECKYI0 UYETBIPEXYPOBHEBYIO CTPYKTYPY, TOIICPKUBAIONIYIO PEKUM
NPUHYAUTEIFHOW CHUHXPOHHM3AIMM W JOJDKHA oOecrednBath (HOpMHUpPOBAHHE,
nepeaavy, mojajaepkaHue U BOCCTAHOBJICHNE 3aJaHHBIX 3HAYCHUI CTAOUIBLHOCTH U
TOYHOCTH CHHXPOHH3AIMHN Ha BceX HHTEpdeiicax CeTH.

11.2.2 B cnyyae mpuMEHEHUsS Ha CeTH OOOPYIOBaHUS, PEATHIYIOIIETO
KaHAIBHBI YpOBEHb Ha OCHOBe TexHosorumu Ethernet, ciemyer mpemycmorpersb
CUHXPOHHU3ALIMIO ¢ MpuMeHeHneM Texnonoruu Synchronous Ethernet.
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11.2.3 OGopynoBaHue BEpXHErO YPOBHS TPAHCIOPTHON CETH, peaIu3yroliee
KaHaapHBIH ypoBeHb OSI| Ha ocHOBe TexHosoruu Carrier Ethernet momkHo nMeTh B
COCTaBE JIB€ AaKTUBHBIC TIUIaThl CHHXPOHM3alMKM (OCHOBHYIO U PE3EPBHYIO),
oOecrieunBaIe (QYHKIIMM KOHTPOJIS HAJIWYUSl CUTHAJAa CUHXPOHHU3AINH,
NEPEeKIIOYEHUsT Ha JIPYyroil BXOJI CHUHXPOHM3AIUMHU, 3allOMUHAHUS YaCTOTHl H
yAepKaHUs YacTOThI, (PUIBTPALIMU BBICOKOYACTOTHBIX JIPOKAHMM;, CHHTE3a CETKU
yactoT. [Ipu 3TOM Kaknas riata quHeiHoro Beixoaa PHY Eth momkna conepxathb
[PAIIY u paboTaTh B BEIOMOM pPEKMME IO OTHOLIEHUIO K AKTUBHOW ILJIaTe
CHHXpOHHU3alMK; 000OpyAOBaHHWE JODKHO TNpPUHUMATh, O00pabaThiBaTh U
dbopmupoBathk coobmenus ot Ethernet Synchronization Message Channel (ESMC)
protocol data unit s onpeeneHus craryca CUTHaIa CHHXPOHHU3AITHH.

11.2.4 TIpoekToM  JMODKHA  OBITH ~ TIPEAYCMOTPEHA  CXeMa  CETH
CUHXPOHU3AINH 110 MPUHITUAITY «BEIYIIHH — BEJOMBIN» C BBIACICHHEM HCTOYHHKA
ATAJIOHHOTO CHUTHAJla W pa3MElIEHUEM YCTPOMCTB pPAa3BETBIICHUS CHUTHAJIOB
CUHXPOHU3AIIHH.

11.2.5 O6opynoBaHUE HUKHETO YPOBHS TPAHCIIOPTHOM CETH, PEaTU3YIOIIEe
KaHanbHbIA ypoBeHb OS| Ha ocHOBe Texnosoruu (Carrier) Ethernet moxet umersb
B CBOEM COCTaBE OJIHY aKTUBHYIO IUIATY CUHXPOHHU3ALUU, TPU dTOM CHUHTE3ATOP
ATOM IUIATHI IOJDKEH (POPMHUPOBAThH pa3IMUHbIE HOMHUHAJIBI YaCTOT, HEOOXOAMMbBIC
KOMMYTalmoHHOMY obopyaoBanuto 8 k', 2,048 MI 1.

11.3 Opranu3anusi CUCTeMbI €JHHOTO BPeMEHHU — CTPYKTYPa CeTH, BU/bI
00opy10BaHusl, TPEOOBAHUA K HUM

Cucrtema enunoro Bpemenu (CEB) co3gaeTcst ¢ 11e1bl0 CHHXPOHHU3AIMU BO
BPEMEHHU BCEX TEXHOJIOTHYECKHX TporieccoB. OHa OKHA MPUHUMATh, XPaHUTb,
pactpoCTpaHsATh W BbIaBaTh MOTPEOUTENSIM CUTHAJIBI BPEMEHH C TOYHOCTHIO,
cooTBeTcTBYIOMIEH mikane koopaunatHoro Bpemenu UTC (SU) NocynapcTBeHHOTO
MEPBUYHOIO 3TAJIOHA €IUHUII.

11.3.1 CEB sBnsiercss uepapXxuyeckod MHOTOYPOBHEBOW B3aMMOCBSI3aHHOM
CUCTEMOM.

11.3.2B kadecTBE HYJEBOIO YPOBHS  BBICTYNMAeT TPYNIHPOBKA
HaBUTALIMOHHBIX KocMudeckux amnmaparoB ' JIOHACC.

11.3.3 YpoBens 1 ngomxeH ObITH BBHINOJIHEH HA OCHOBE MEPBUYHOTO CEpBEpa
BPEMEHHM, KOTOpBIE JOJDKHBI BKIO4YaTh npueMHUKH curHainoB [JIOHACC wu
obecrnieunBaTh POpMHUPOBAHUE YACTOTHO-BPEMEHHBIX CUTHAJIOB.

11.3.4 lomxHO OBITH TPEAYCMOTPEHO TEPPUTOPUATIBHO Pa3HECEHHOE
pa3MelleHne Ha CEeTU PE3EPBHOrO MEPBUYHOIO CEPBEPA BPEMEHHU ISl peanu3aluu
GbyHKUMNA pe3epBUPOBAHUS.

11.3.5 Tlepedenp BBIXOTHBIX MHTEPPEHCOB YACTOTHO-BPEMEHHBIX CUTHAJIOB,
peanu3yeMbIX MPOTOKOJIOB, MX KOJIMYECTBO M THUIIBI OINPEACTSAIOTCS Ha dTare
MIPOCKTUPOBAHUS UCXOMSI U3 MOTPEOHOCTEH MOTpPEOUTENeld U TUIIOBOTO TEPEYHS:
NTP, PTP, IRIG, NMEA, TOD, 1PPS, 10 MTI'1, 2,048 MI'1/2,048 Mo6wut/c.
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11.3.6 [Ipu ycnoBum OONBIIOTO KOJMYECTB MOTPEOUTENEH CHUTHAJIOB
ToyHoro BpemeHu (6omee 10 000) cruexyeT mNpeaycMOTPETh BO3MOXKHOCTH
pa3MelIeHusi BTOPUYHOTO/BTOPUYHBIX CEPBEPOB BPEMEHHU.

11.3.7 BropuuHblii cepBep BpEeMEHU JOJKEH OBITh CHHXPOHU3UPOBAH
CUTHAJIaMU OT MEPBUYHOTO CepBepa C MPUMEHEHHEM COOTBETCTBYIOIIETO Criocoda
U TIPOTOKOJIAa CHHXPOHU3AIUH.

11.3.8 KiueHThl cucTeMbl TOUHOTO BPEMEHU MOTYT OBITh MOJKIIOYEHBI KaK
K TEpBUYHOMY, TaK M K BTOPUYHOMY CEpBEpPY C HCIOJIB30BAaHUEM
COOTBETCTBYIOIIEH CETHU Tepefauyd AaHHBIX M HUCXOAS W3 KpUTEpUs OIM30CTH
TEPPUTOPUATBHOTO PACIIOIOKEHHUS.

11.3.9 Beibop mpotokosnia BpemeHHou cunxponusanuu (NTPv4, PTPv2)
onpeaensieTcss HE0O0X0IMMON TOYHOCTBIO BPEMEHHON CUHXPOHUBALIMH.

11.3.10 [Tpu mpumenenuu mporokona PTPVZ B wmapmpyTrax J0CTaBKH
JOJDKHBI OBITh MPEIYCMOTPEHBI CETEBBIE YCTPOMCTBA, KOTOpBIE OOECIEUMBAIOT
paboTy ¢ JAHHBIM MPOTOKOJIOM.

12 TpeGoBanusi K HAJAEKHOCTH W 0€30MACHOCTH (PYHKIMOHHUPOBAHMS
TEXHOJOTMYECKHUX CeTeH CBS3HU

12.1 O0mme moJ10KeHUus

OTkazaMu B CHCTEMAxX JKEJIE3HOJOPOKHOM DJIEKTPOCBSI3H CUUTAIOTCS
HEUCIIPAaBHOCTH, HENpPaBWJIbHOE (PYHKIMOHUPOBAHME WM TOpYa YCTPOMCTB,
CPEACTB, COOPYKEHUU W CHUCTEM KEJIE3HOJOPOKHOM TEXHOJIOTUYECKON CETH
AIEKTPOCBS3U, IPUBOASAIINE K MEPEPHIBY MPENOCTABIEHU noapasaeneHusM BCM
YCIIYT TEXHOJIOTMYECKOM AJIEKTPOCBSI3H.

Cucremoit MOHHUTOPHUHTA 151 aIMUHUCTPUPOBAHUSA (ECMA)
YKEJIE3HOAOPOKHOM AIEKTPOCBSI3U PETUCTPUPYIOTCS TPU KATETOPUH OTKA30B.

Otxka3ssl 1-i1 kateropuu (Opak, cepbE3HbIE 3a/IEPKKU TTOE37I0B):

— HapylleHue O€30MacCHOCTH JIBM)KEHHUS I[0€37I0B: KpYUICHHE I0e3/1a;
aBapusi; ocoOble cirydau Opaka B pabote; ciyuait Opaka B padoTe;

— 3aJIep’)KKa MACCaXUPCKOro WM MPUTOPOJHOTrO moe3na Ha 6 MHUHYT H
oozee;

— 3aJIep’KKa Tpy30BOTo noe3zaa Ha 1 yac u Oouiee.

Otka3pl 2-ii  KaTeropuu (3aJ€p>KKU TPY30BBIX TOE3J0B, YXYJIICHUE
noKasaTeJield JBUKEHHUS):

— 3a7Iep>KKa TPy30BOT0 noe3na oT 6 MuUHyT 10 1 yaca;

— YXYJILIEHUE SKCIUTyaTallMOHHBIX MOKa3aTesel, eclii He MOAMNaAaeT MOJ
OoTKa3 1-i KaTeropuu: CHMKEHHE MACChl IMOE3/]a; CHUKEHUE HArpy3Kd BaroHa;
CHIDKEHUE YYaCTKOBOW MJIM TEXHUUECKON CKOPOCTH; CHUKEHHE 00BEMOB MOTPY3KHU
WJIU BBITPY3KH.

Otka3bl 3-ii kateropum (mocienctBusi y mnojapasneinennii BCM, Ho He
Kareropuii 1, 2): nepepsiB B peaocTaBiIeHUH yciyr o AaHHeIM ECMA; nepepbiB
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B IPEOCTABIECHUH YCIIYT CEpBHCA MO JaHHBIM >KypHanoB (Gopmbl HIY-2, IITVY-74,
HIY-78, TY-137, AVY-46, a Taxoke ]I,

HewucnpaBuocty 1 cOou (He mpuBenu K oTkazaMm 1-3-i kareropuit).

KadectBo pyHKIIMOHUPOBAHUS KEIE3HOAOPOKHOM AnekTpocBsizu BCM, npu
BBITIOJIHEHUH €10 TPeOOBaHUI Ha3HAYEHUS, OTIPEEIISIETCS:

— HaAEGKHOCThI0  (DYHKIIMOHUPOBAHUSL JKEJIE3HOJOPOKHOU  DIIEKTPOCBSI3H,
OTJICJBHBIX €€ MOJICUCTEM, 000PYIOBAHUS U €r0 COCTABHBIX YacCTeH;

— UHQOPMAIIMOHHON  OE30MacHOCTBI0O B YaCTH  OCYUIECTBIICHUSA
UHPOPMAIIMOHHOTO  OOMEHAa  MEXIy TOJb30BAaTEIAMU  JKEJIE3HOIOPOKHON
AIIEKTPOCBSI3U M €€ B3aMMOJCHCTBUS C MHBIMH WH(OPMALMOHHBIMU CHCTEMaMU
BCM u xene3H010p0KHOTO TPAHCIIOPTA;

— 0€30MaCHOCThIO (DYHKITMOHUPOBAHUSI.

12.2 TpeboBanus K HAAEKHOCTH (GyHKIMOHMPOBAHNS
TEXHOJIOTHYECKHUX ceTell CBSA3M

12.2.1 B coorBercteun ¢ ['OCT 27.003-90  kenme3HOIOpOKHAS
AIEKTPOCBS3b U €€ MOJCUCTEMBI SBISIOTCS:

— 10 ONpPEICICHHOCTH Ha3HAYCHHS — CHCTeMaMH (00O0pyaI0BaHHEM)
KOHKPETHOTO Ha3HAYEHUS,

—TI0 YHCITy BO3MOXHBIX (YYHTHIBAEMBIX) COCTOSHHM B IIPOIECCE
JKCIUTyaTaliii — cucteMamu ooOopynoBanust Buaa Il (x Bugy Il otHOcsTCs
CHUCTEMBI, KOTOpPBIE MOTYT HAaXOAWTHCSI B OJHOM W3 JABYX COCTOSHHH —
paboTOCTIOCOOHOM WJIM HEPaOOTOCIOCOOHOM, a TakKe B HEKOTOPOM YHCIIe
YaCTUYHO HEPaOOTOCIIOCOOHBIX COCTOSHUN, B KOTOpPBIE OHH IEPEXOIAT B
pe3ynbTaTe YacTHYHOTO OTKa3a, YaCTHYHBIM OTKa30M CHCTEMBI  CBSI3U
(00opyaoBaHMs) SIBIISIETCS HEBBIMOJIHEHNE OJHON WIIM HECKOJIBKHMX 3aJaHHBIX IS
Hee (DYHKIMHA TPH BBITOJHEHUH OCTAIBHBIX (DYHKIIHA);

— 10 peXuMaM TpuMeHEHUs ((QYHKIIMOHUPOBAHMUS) — CHCTEMaMH
(oOopyoBaHMEM ) HETIPEPHIBHOTO JITUTEILHOTO MPUMECHCHUS;

— 110 BO3MOKHOCTH BOCCTaHOBJICHHSI PabOOTOCIIOCOOHOTO COCTOSTHUS TIOCIIC
OTKaza B IpOIECCe  OKCILIyaTrallud —  cucremMamMud  (00OpyaoBaHHEM),
BOCCTAaHABIIMBAEMbIMU 0€3 BBIKIIOYCHHUS U3 TEXHOJIOTHYECKOTO Tpollecca MyTEM
pekoH(Hrypanmuu IS COXpAaHEHUsS BO3MOXXHOCTH BBITIOJIHCHHS  3a/IaHHBIX
GyHKIUN 1 TTOCIEAYIONIEH 3aMEHbI OTKA3aBIITUX COCTABHBIX YaCTeH;

—TI0 BO3MOXHOCTH M CIIOCOOY BOCCTAaHOBJICHHS CpOKa CIYKObI IyTeM
MPOBEICHUS PEMOHTOB — CHCTEMaMH, PEMOHTHPYEMBIMH  OOC3TUYCHHBIM
croco0oMm (K cucteMaM CBsi3M (000PY0BAHUIO), PEMOHTUPYEMbBIM 00€3JIMYEHHBIM
CIOCOOOM,  OTHOCATCA  CHUCTEMBI  CBs3M  (0OOpynoOBaHuUE), colepkKaliue
IPOrpaMMHOE 00€ECIICUCHHE);

—T0 HEOOXOIMMOCTH TEXHHUYECKOTO OOCIy)XMBaHUS B  IpoIlecce
9KCIUTyaTaIul — 00CIYKUBAEMBIMHU CHCTeMaMHu (000PYI0BaHUEM);
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— 10 BO3MOKHOCTH (HEOOXOAMMOCTH) KOHTPOJISI NEpe] NPUMEHEHHEM —
cucteMaMu (00OpyIOBaHUEM), KOHTPOJIUPYEMBIMU Mepe]] MPUMEHEHUEM, U TpHU
MPUMEHEHUU HEMPEPHIBHO;

—TI0 XapakTepy OCHOBHBIX MPOIECCOB, OMNPEACNAIONINX Tepexo] B
Ipe/IeIbHOE COCTOSIHUE — CTAPCIOIIMMU cUCTeMaMu (000pYI0BaHUEM);

— 10 HaJUMYMIO OTKAa30B COOMHOTO Xapakrepa — CHUCTEMaMH CBSI3U
(00opyaoBaHHEM) C OTKa3aMH COOMHOro xapaktepa (cOosmu) (K TAKUM CHCTEMaM
CBs13M (00OPYIOBAHUIO) OTHOCSTCSI CHCTEMBI CBSI3H (000PYI0BaHUE), COACPIKAIITIE
poTrpaMMHOE oOecrieueHue);

— 0 TMOCHEACTBUSAM OTKa30B (cOOE€B) WM JAOCTHKEHUSA MNPEIEIbHOrO
COCTOSIHUS TP TPUMEHEHWW JHOO TIOCIECACTBUSAM OTKA30B MPU XPAHCHUH W
TPAHCIIOPTUPOBAHUM — CHUCTEMaMH CBsI3M (00OpYJOBAaHHEM), HE BIHSIOIIUMHU
HETMOCPEJCTBEHHO Ha 0€30MacHOCTh JABUXKEHUS, OTKa3bl (COOM) WM Mepexoj B
MpEeNebHOE  COCTOSIHUE  KOTOPBIX  MOTYT TPUBECTH K  TOCJEACTBUSIM
OTPaHUYECHHOTO WM HE3HAYUTEIHLHOTO XapaKTepa.

12.2.2 KoaddunmieHT roToOBHOCTH TPAHCIOPTHOM ceTh Ha ydactke BCM
npoTsbkeHHOCThI0 770 kM momkeH ObiTh He MeHee 0,9995. Koadduiuent
TOTOBHOCTH ceTed CBS3M M (DYHKIMOHAJIBHBIX TOJCHUCTEM >KEJIE3HOJOPOKHOU
CBS3M HE JIOJDKEH ObITh MeHee Kod(h(duiMeHTa TOTOBHOCTU JUIsl TPAHCIIOPTHOM
CETH.

12.2.3 Cpengnsis = HapaboTka Ha  OTKa3 (0  OTKaza)  CHCTEMBI
YKEJIE3HOIOPOKHOM AIEKTPOCBA3U J10bkHA ObITh HE MeHee 30 000 vacoB. Cpenuss
HapabOTKa Ha OTKa3 (4O OTKa3a) MOJCHUCTEM KEJIE3HOIOPOKHOU CBSI3U HE JOJKHA
ObITh MeHee cpenHel HapaOOTKU Ha OTKa3 CHUCTEMBI >KEJIE3HOJIOPOKHOU
DIIEKTPOCBSI3U B IEJIOM.

12.2.4 Cpegnee BpeMs BOCCTAHOBIICHHS pPabOTOCIIOCOOHOTO COCTOSTHHS
CUCTEMBI KEJIE3HOJIOPOKHON DJIEKTPOCBS3H JOJDKHO OBITh HE Oojiee MHTEpBaja
cienoBaHus ~— Mexnay — moesmamu.  CpemHee  BpemMsi  BOCCTaHOBJICHHS
paboTOCIIOCOOHOTO COCTOSIHUSL MOJICUCTEM >KEJIE3HOJOPOKHOM CBSI3U HE JOJIKHO
ObITh OoOJiee 3HAYEHUs OTOrO TIOKa3aTess, YCTAHOBJIECHHOTO [Jii CHUCTEMBI
KEJIE3HOJOPOKHOM IEKTPOCBA3ZH B LIETIOM.

12.2.5 Cpegnuit Cpok ciy>kObl CHCTEMBI KEJIE3HOJAOPOKHON JIIEKTPOCBI3U
noJDKeH ObITh He wMeHee 15 mer. CpemuHuiél Cpok  CIyKObI  TOJCHCTEM
KEJIE3HOJJOPOKHOM CBSI3W JIOJDKEH OBITh HE MEHEE CpPETHEro CpOKa CIIyXOBbI,
YCTaHOBJICHHOTO JJISI CUCTEMBI JKEJIE3HOOPOKHON CBS3H B IIETIOM.

12.2.6 O6opynoBaHue CHUCTEMbI >KEJIE3HOAOPOKHOW BJIEKTPOCBSI3M  HE
MO/JICKUT  PEMOHTY B YCIOBHSAX  OKCIUTyaTallud.  BoccTaHOBIIECHUE
paboTOCIOCOOHOTO COCTOSIHUS O0OpYy/IOBaHUSI (€r0 COCTABHBIX YacTei) JIOHKHO
OCYIICCTBIIATHCS U3TOTOBUTEIIEM MJTU aTTECTOBAHHBIM CEPBUCHBIM IIEHTPOM.

12.2.7 3nauenus IoKa3arejei HaJIE)KHOCTH npu BBIIIOJIHEHUH
000pyZIOBaHUEM JKEJIE3HOJIOPOKHONU AIEKTPOCBSI3U MPEIYCMOTPEHHBIX (DYHKITHIA
JIOJDKHBI  COOTBETCTBOBATH PACUYETHBIM 3HAYCHHSIM, YCTAHOBJIEHHBIM B €rO
TEXHUYECKOHN TOKYMEHTAIIUH.
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12.2.8 Cuctembl Kene3HOIOPOKHON AIEKTPOCBSI3U M MX COCTABHBIE YACTH
JOJDKHBI  COXPaHATh PabOTOCIOCOOHOE COCTOSIHUE B TEUEHHE YCTaHOBIEHHOTO
CpoKa CIy>KObl BO BCEX MPEAYCMOTPEHHBIX YCIOBUSAX M peXKUMaX IMpH
COOJIIOJICHUU BCEX TPeOOBaHUM, YCTAHOBJICHHBIX TEXHUYECKON IOKYMEHTALUEH, U
HAJIMYUHA COOTBETCTBYIOUIEH CUCTEMBI TEXHUYECKOTO 00CITYKMBAHUS U PEMOHTA.

12.2.9 KonnuecTBeHHasd OLIEHKA IIOKa3aTelell HaAeKHOCTA  JOJDKHA
JaBaThbCsl HA JTare MPOCKTUPOBAHUS CUCTEM KEJIE3HOJOPOKHON 3JEKTPOCBS3H C
Y4E€TOM TOIOJIOTHH CETH, KOH(UTYpalii KaHAJIOB M TPAKTOB TEXHOJOTHYECCKUX
CUCTEM CBSI3M;, OpraHW3AMH YOPABICHUS W  CHUCTEMBI  TEXHHYECKOTO
0OCITy’)KHBaHUS 1 PEMOHTA KEJIE3HOJOPOKHOM 31eKTpocBsizu BCM.

12.2.10 Ins  oOecneyeHus 3aJaHHBIX 3HAYCHUN HAJICKHOCTH CETH
KaOebHbIC JIMHUW CBS3U JIOJDKHBI CTPOUTHCS C MPUMEHEHHEM JIBYX BOJOKOHHO-
ONTHYECKHUX KaOeJel, pa3HECEHHBIX 0 Pa3HBIM CTOPOHAM ITyTH, C BO3MOXHOCTHIO
MPOKJIAJIKKM TPEThero Kabeys, eciu OH Tpedyercss Mo pe3yibTaTaMm pacuera
cormacHo myHKT 12.2.9 macrosuux CTVY. Jlng obecrnedeHHss yCTONYMBOCTH
GYHKIMOHUPOBAHUSI CETEH CBSI3M B MPOEKTE JOJKHA OBITh MPEIyCMOTpEHa
BO3MOXHOCTh Hcnoib3oBanus BOJIII cropoHHero omeparopa cBsi3M, JTUHEWHBIN
TpakT KOTOPOrO0 TEPPUTOPUATIBHO pa3HECEH C Tpaccod MPOEKTUPYEMOM
MarvucTpajabHON TuHUU cBsizu BCM.

12.3 TpeboBanusi K uHGPOPMAMOHHOM 0e30macHOCTH
(pyHKUMOHMPOBAHMS TEXHOJOIMYECKHUX CeTell CBA3H

12.3.1 Yrpo3bl nuHpOpMaIOHHON 0€30IaCHOCTH, BOSHUKAIOIINE B CHCTEMaX
KEJIE3HOAOPOKHOM 3IIEKTPOCBS3H, TOJKHBI Pa3AeisThCs Ha TPU BHUJA:

— Cclly4aifHasi yrpo3a, HCTOYHUK KOTOPOM HE SIBIISIETCS 3JI0HAMEPEHHBIM;

— aIMUHUCTpPAaTUBHAs yrposa, BO3HUKAIOILAs u3-3a OLIMOOK
aJIMUHUCTPATUBHOI'O YIIPABJICHUS CUCTEMOM KeIe3HOJOPOKHOM 2JIEKTPOCBSI3H;

— MpeAHaMepeHHasi yrpo3a OT 3J0HAMEPEHHOro O0BEKTa, KOTOPBIA MOXKET
aTaKoBaTh JIMOO caMy CBS3b, INOO CETEBBIC PECYPCHI.

12.3.2 Onenka yrpo3sl U pucka WH(POpPMAIMOHHOW 0€30MacHOCTH JOJHKHA
OBITH YaCTHIO MTPOTPaMMBbI OOECTICYSHHS HAIC)KHOCTH U O€30TaCHOCTH.

12.3.3 Cuctempl KeIE3HOMOPOKHON DIIEKTPOCBSA3M, HWHTErpajbHasi CETh
O6TC c mnakerHoil KoMMyTamuen, wuHrerpaibHas cerb OTC ¢ mnakeTHOU
KOMMYyTaIuel, CHUCTeMa TEXHOJOTUUECKON ayIuoKOH(pEpEeHII-CBs3H, CHCTEMa
TEXHOJIOTUYECKONW BUJICOKOH(EPEHI-CBA3M, CETh IMepeAauyd JaHHBIX JOJIKHBI
COOTBETCTBOBAaTh TPeOOBAHUSIM HHQPOPMAIIMOHHON O€30MacHOCTH IO KJaccy
samumenHocty 1. Cucrema JOKyMEHTUPOBAHHOW pPETUCTpaliu IMEPEroBOPOB
JIOJKHA COOTBETCTBOBATh TPEOOBaHUSAM HMHPOPMALMOHHON ©0€e30MacHOCTU 1O
KJIaccy 3auuiieHsoctu 1B.

HaumenoBanust BHOOB  3allMThl  MH(POPMAIMOHHBIX  pPECypcoB B
TEXHOJOTMYECKUX CUCTEM CBSA3M MpuBEIeHBI B Tabn. 12.1, rae «—» o3Haydaer, uTo
TpeOOBaHUI K TaHHOMY KJIACCY HET; «+» — €CTh TaKue TPeOOBAHUS.
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Tabmuma 12.1

HaumenoBanue tpeboBanus Ir 1B
1. YpaBneHue 10cTymnom:
uAeHTU(UKAIIHS, TPOBEPKA MOATUHHOCTH M KOHTPOJb I0CTYyIIa + +
uAeHTU(UKALMSL, TPOBEPKA MOJIMHHOCTH U KOHTPOJIb 1OCTyNa K
KaHajiaM Iepeiauu JaHHbIX, TEXHUUECKUM CPEACTBaM H/UIIN + +
nporpaMMam
yIpaBJjeHUE MOTOKaMU UH(popManuu + +
2. Peructpanus u y4er: + +
BXO0/1a/BbIX0/1a MTOJIb30BATEJIEH B CUCTEMY — +
3aImycKa (3aBepIlIeHHs]) MPOTpaMM U IIPOLIECCOB — +
W3MEHEHHS TOJITHOMOYUH T0JIb30BaTENEN — +
HOcHUTeNel nHpopmaIuu + +
JOCTYyIIa MOJIb30BATENEH K 3alMIIaeMbIM (ailinaM, K KaHajgam + +
nepesayu JaHHbIX, TEXHUUECKUM CPEICTBaM M/WIIM MPOrpaMMam
(dakToOB cpabaThIBaHUsI CUTHAJIU3ALMHU O MOMbBITKAX HAPYIICHUS B +
3aIUTHI
3. Kpunrorpaduueckas 3anura:
mrppoBaHUe 3alUIaeMon nHpopManuu — —
mrdpoBaHre HHGOPMAILIUU, TPUHAIIICKAIICH pa3InIHBIM
II0JIB30BATENSIM, Ha PA3HBIX KIIHOYaX B B
4. O0ecrnieueHne UEI0CTHOCTU IPOrPAMMHBIX CPEJICTB U B +
oOpabaTbiBaeMoi HH(pOpMaUn
5. ®u3nueckas oxpaHa TEXHUYECKHUX U POrPaMMHBIX CPEJICTB + +
6. [lepnonnueckoe TECTUPOBAHUE CPEJCTB 3aUTHI HHpopManuu |  + +
7. Hanuuue cpeacTB BOCCTaHOBJICHUS 3alIUThI MH(OpMauu — +

12.3.4 B cucreMax >KeJIe3HOAOPOKHOM DIIEKTPOCBA3U JIOJDKHBI  OBITh

MAaKCHUMAaJIbHO 3aJI€MCTBOBAHBI MEXAHU3MbI 3ALIUTHI: 3aIIUTHOW KOMMYTALUU IS
peanu3anuy OBICTPBIX M JCTEPMHUHUPOBAHHBIX (YHKIIMA >KMBYYECTH JIJISI BCEX
TpakTOB TpaduKa, MOBTOPHOM MAPUIPYTHU3ANNH C BO3MOXXHBIM TOHUKECHUEM

MMPOU3BOAUTCIIBHOCTH NJIN KAa4YCCTBA YCIYTI'H,; KOHTPOJIA Tpa(bmca.
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12.4 TpeGoBanus K 0e30macHOCTH (pyHKIMOHMPOBAHUSHA
TeXHOJIOTHYECKHX ceTeil CBA3U

12.4.1 Cucrema OTIEPATUBHO-TEXHOJIOTHYECKON CBsI3U JIOJKHA
oOecIieuynBaTh JBMYKCHHE BBICOKOCKOPOCTHOTO YKEJIE3HOJIOPOIKHOTO ITOABHIKHOTO
COCTaBa C YCTaHOBJICHHBIM MHHHMAJIBHBIM HHTEPBAJIOM CIICIOBAHUS.

12.4.2 TeXxHOJIOTHYECKHE  CHUCTEMBI  CBSA3H  JOKHBI  00€CIIeYHBATh
MOHUTOPHUHT TapamMeTpoB (YHKIIMOHUPOBAHKS U WHTETPUPOBAHHOTO YIIPABJICHUS
CHUCTEMBI JKEJIC3HOJOPOKHON AIEKTPOCBSI3H.

12.4.3 TexHOJOTrMYEeCKUE CHUCTEMBI CBS3H JOKHBI OBITH COBMECTHMBI C
JIPYTUMU MIOJICUCTEMAaMU UHDPACTPYKTYPHI BBICOKOCKOPOCTHOTO
JKEJIC3HOJOPOKHOTO TPAHCIIOPTA ¥ BBICOKOCKOPOCTHBIM  JKEJIE3HO0POKHBIM
ITOJIBKHBIM COCTABOM.

12.4.4 OcHoBHBIMH  (PaKTOpaMH BO3HHKHOBEHHS OMACHBIX OTKAa30B B
CHUCTEME JKEJIE3HOJAOPOKHOM DIIEKTPOCBSA3U  SBIISIIOTCS: IOBPEXIEHHE/ OOPBIB
KaOCJIIbHOM  JIMHUW  CBS3W;  XWIICHUE/BaHAAIM3M, BIHSHHUE  MPUPOIHBIX
Ype3BbIYaHBIX CUTYAIIUH; HEHCIPaBHOCTH o0opy10BaHUs CHCTEM
YKEJIE3HOIOPOKHOU DJIEKTPOCBS3H; IIPOOJIEMBI CHUCTEM JICKTPOCHAOKECHHUS.

12.4.5 3naueHre  BEPOSATHOCTH  OMACHBIX  OTKa30B  O0OpY/IOBaHMUS
OTICPATUBHO-TEXHOJIOTMYECKONW CUCTEMBI CBsI3M, corjacHo TpeboBanusm ['OCT P
61508-2-2007, He AOMKHO MPEBBINIATH 3HAYEHUS BEPXHEW TPAHUIBI TPETHETO
ypoBHs TOJHOTHI Oe3onacHocTH (SIL3) (Tadm. 12.2).
3HaueHWE BEPOSATHOCTH OIACHBIX OTKAa30B OOOPYJOBAHMSI TEXHOJOTHYECKUX
cucteM cBs3M, corjmacHo TpeOoanusmM ['OCT P 61508-2-2007, HEe m0DKHO
MPEBBINIATH 3HAYCHUS BEPXHEU TPaHUIBI BTOPOTO YPOBHS IMOJTHOTHI O€30MaCHOCTH

(SIL2) (Tabxa. 12.2).

Tabmurma 12.2

ITocnencTBust 0TKa30B U TpeOyemblil ypoBeHB
MIPUEMIIEMOCTh PUCKOB OTKA30B MOJIHOTHI 0€30TMTaCHOCTH

Jwnana3on nomycru-

Bun Hapymenus 06 MBIX 3HAaYE€HUU
©e30I1aCHOCTH TsskecTh - O~ | BepOSTHOCTH OITACHBIX
JBIDKEHHS ocIe- preM- 3Ha- OTKa30B B UaC
o JIEMOCTh PUCKa | 4e-
CTBHU OTKA30B Hue HIDKHSS BerHHH

IpaHMIA | TpaHHWIA
(menee) | (ue 6osee)

ABapus Kpurnueckue |HexenarensHo | SIL3 107° 1077

OcoObl#i cimyuait

Orpannuennbie| Ilpuemmnemo | SIL2 10~ 10°°
Opaxa B paboTe
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12.4.6 KauectBo (GYHKIMOHUPOBAHUS CUCTEM HKEJIE3HOT0POKHOM
ANIEKTPOCB3H, corjlacHo TpebdoBanusm ['OCT P 61508-2-2007, momkHO
COOTBETCTBOBATH KpUTEpHIO B.

12.4.7 B mporpaMMHOM OO€CIIEUEHHUH TEXHOJIOTUUECKUX CHUCTEM CBS3H
JIOJDKHBI OBITh NMPUMEHEHBI cTaHaapTHeie cpeacTBa B coorBerctBuu ¢ ['OCT P
61508-3-2007, obecneunBarolye MeJI0CTHOCTh MIPOTPAMMHOTO OOECIIeUeHUsl TIPU
€ro COOCTBEHHBIX COOSIX, @ TaK)K€ COXpaHEHHE €ro padoTOCIOCOOHOCTH MOCIe
nepe3arpy3oK, BhI3BAaHHBIX COOSIMU/OTKAa3aMHi TEXHUUECKHUX CPEIICTB.

12.4.8 B mporpaMMHOM OOECTIEUEHUH TEXHOJOTMYECKUX CHUCTEM CBSI3H
JIOJDKHBI OBITh IPUMEHEHBI CTaHAApTHBIE CpeACTBA 3amuThl B cooTBeTcTBHM ¢ [[OCT
P 61508-3-2007, obecnieunBaromuye €ro 3aluTy OT KOMIIBIOTEPHBIX BHUPYCOB, OT
HECAaHKIIMOHUPOBAHHOTO JIOCTyIa, OT TMOCIEICTBUNA OTKAa30B U OIIMOOK TMpU
XpaHEHWH, BBOJIE, BbIBOJIC, BOSHUKHOBEHUH COOEB BO BpeMsi 00pabOTKH HH(OpMATUH
Y OT BO3MOXKHOCTHU CITy4alHBIX U3MEHEHUH.

12.4.9 B nporpamme oOecriedeHUs] HAJIEKHOCTH U OE30MaCHOCTH JOJIKEH
OBITH IPETYCMOTPEH MOHUTOPUHT U MIEPECMOTP PUCKA MPH IKCILTyaTaIlliUd CUCTEM
YKEJIE3HOJOPOKHON DIIEKTPOCBSI3U. MOHUTOPUHT U TEPECMOTP PUCKA JOJHKHBI
BKJIIOYATh B c€0s1 IPOBEJICHUE PETYJISIPHBIX MTPOBEPOK U OCYIIECTBICHUE HAA30pa,
KOTOPBIN MOKET HOCUTh KaK PEryJsipHbIi, TaK U HECUCTEMAaTUYECKUI XapakTep.

12.4.10 Pe3ynbTaThl MOHUTOPHMHIa U TIEPECMOTpa pPHUCKA MOMAJIEKAT
00s13aTEIPHON PETUCTPAIINN U BKIIFOUCHHIO B OTUYETHI.

12.5 TpeboBanusi K cucreme, peasiu3yromei o0ecneueHme
uHpopmanunonHoi d6esonacuoctu (COUB)

12.5.1 3ammra wWHGOPMAIIMOHHBIX PECYPCOB CETEH CBSI3W B COCTaBe
nojcuctemsl ynpasienus BCM B npouiecce HakomiieHusi, 00pabOTKH U XpaHEHHUs
uHdopMaIuu  JOJKHA  COOTBETCTBOBATh  TPeOOBaHUAM  MHGOPMAIIMOHHOMN
0ezonacHoctu o kiaccy 1IN (mynkr 12.3 Hacrosimux CTY).

12.5.2 COUb gomxHa COCTOSATH U3 JIBYX MOJCUCTEM:

— cuctembl uHpopMmarmonHoi 6ezonacuoctu (CUB);

— cuctemsl pusnueckoit 6e3onacuoctu (CDB).

12.5.3 O6bexTaMu 3amuThl UHPOPMAIIUKA B COCTaBE CUCTEM M CETEH CBS3U
BCM sBastoTest:

— CETMEHTHI CETeH IEHTPOB KOMMYTAIIMH HA CTAHIIMSX;

— CErMEHT ceTh MOHMTOpUHra u ynpasienud B L[TY u L[TO.

12.5.4 O6bexTaMu (pU3NYECKOM 3aITUTHI SABJISIOTCS:

— MyAbTHl yNpaBICHUS W TEXHOJOTMYECKOE OOOpyIOBaHUE IIEHTPOB
KOMMYTAIlU{ HA CTAHIINSAX;

— padoune mecta B LITY u [ITO aupexiuu cBA3U HA CTAHIIUH.

12.5.5 Vka3aHHble OOBEKTHl B3aWMOJEUCTBYIOT MEXIY COOOM, a Takke ¢
BHEUIHUMH  TIOJIb30BATEISIMM, CHCTEMaMU M OTICJIBbHBIMH  TEXHHUYECKHUMHU
cpeactBamu. [l WX B3aUMOJEHCTBHUS JTOJDKHBI HCIOJIB30BAaTHCS BbIIEJICHHbBIE
KaHaJbl CBSA3M CETH TMepeAauyd JaHHBIX  ONEPaTUBHO-TEXHOJIOTHYECKOTO
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HazHaueHus CIIJ] OTH) u ceTu nepenayn JaHHBIX €IUHON CUCTEMbI MOHUTOPHUHIA
U aAMUHUCTpUpoBaHus cetu cBsizu ECMA.

12.5.6 Ilonb3oBaTenu aBTOMaTH3UpoBaHHBIX cucreM (AC) obnagaroT
pPa3HBIMU MTPaBaMU JOCTYIA K KOHPUACHIIMATBHOU HHPOPMALIUU, PEKUM paOOTHI B
AC sBnsiercss KOJUIeKTUBHBIM. [ 00bekTOB AC noikeH ObITh 00€cTeueH Kiiacce
zamumensocty 11,

12.5.7 Cuctremnl uHpopmarmonHoit O6e3omacHoctu COUDB nomkHBI OBITH
pealin30BaHbl B BHJIE COBOKYITHOCTU CTPYKTYPHBIX MOJCUCTEM, 00€CIICUMBAIOIINX
UH(POPMAITMOHHYIO OE30MTaCHOCTb.

12.5.8 TpeboBanus k cocrapy CUb COUBb.

B coctaB CUb n0JKHBI BXOAUTH CIEIYIOIIME OCHOBHBIE IOJICUCTEMBI:

— YIIPaBJICHUS JOCTYTIOM;

— peruCTpaIyy U yueTa;

— obecrieueHus NEeJIOCTHOCTH MPOTPaMMHBIX CPECTB;

— QHTUBHUPYCHOM 3aIIUTHI.

Cocra CUb COUB moxeT ObITh paclIUpeHbl Ha dTare MPOSKTUPOBAHUS C
YUETOM pE3yJIbTaTOB 00CIEeI0BaHHS OOBEKTOB.

12.5.9 Cucrema (usnyeckoit 6€30MacCHOCTH JAOHKHA BKIIIOYAThH CIETYIONTUE
HIOJICUCTEMBI:

— CUCTEMY HWH)XEHEPHO-TEXHUUYECKUX CPEICTB (U3NYECKOM Oe30MacHOCTU
(UTCDB);

—cuctemy oxpanHod curHanu3auuu (COC) u  TpeBOKHO-BBI3BIBHOM
curHanuzanuu (TBC);

— CUCTEMY ONTUKO-3J1eKTpoHHOT0 HaomoaeHus (COOH);

— CUCTeMY KOHTpoJIsl U ynpasienus goctynom (CKY);

— cuctemy onepaTuBHOM cBsizu U onosemienus (COCO);

— CHCTEMY 3JICKTPOIUTAHUS U OCBELICHHUSL.

13 TpeGoBanusi Kk O0O0OPYI0OBAHHUI0O ABTOMATH3MPOBAHHBLIX CHCTEM
MOHUTOPHHIA U YIIPABJIEHNUS HA TPAHCIIOPTHOM CETH CBSI3HU

13.1 Buabl o0opyaoBaHusi, nojaJie:Kamye MOHUTOPUHTY U yIIPABJIEHUIO
B PAMKaX aBTOMATU3MPOBAHHOI CUCTEMBbI YIIPABJIEeHUS TPAHCIIOPTHOM CeTHIO

13.1.1 TpeGoBaHusg OTHOCATCS K OOOPYJOBaHUIO ABTOMATHU3UPOBAHHBIX
cucteM MoHuTopunra (ACY) wu ynopaBiaeHUs CIHEAYIOIMMMH LHUPPOBBIMU
TpaHcnopTHbiMU cuctemamu (TpC):

— U(GPOBBIMU TPAHCTIOPTHBIMU CUCTEMAMU CO CIIEKTPATIbHBIM pa3JieJICHUEM
KaHAJIOB;

— IUQPOBBIMH  TPAHCHOPTHBIMU  CHCTeMaMu  (IIpHUEMOIEpeaoIIuX
YCTPOMCTB) AJIsl BOJIOKOHHO-ONITUYECKUX JIMHUI TIepeIaun;

— nu(POBBIMH TPAHCIIOPTHBIMU CHUCTEMaMu Ha Oa3e TexHomoruu Carrier
Ethernet;
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— IU(QPOBBIMH  TPAHCMOPTHBIMU ~ CHUCTEMaMH Tepefaud CHUHXPOHHOU
1 dpoBoOI Hepapxuu;

— 000pyZIOBaHUEM TaKTOBOWM CETEBOM CHHXPOHU3ALMHU i1 U(PPOBBIX
TPAHCIIOPTHBIX CUCTEM NEpENAUH.

13.2 YpoBHeBasi  apXuTeKTypa AaBTOMATH3MPOBAHHOH  CHCTEMbI
ylpaBJeHHs TPAHCIIOPTHOI CeThIO

Ob6opynoBanne ACY TpC momxHO BBIIONHATH (HYHKIUU MOHHUTOPUHTA H
yrpaBiIeHUsS HUPPOBBIMHU TPAHCTIOPTHBIMH CETAMHU Ha ABYX YPOBHSIX:

—Ha HIDKHEM YypOBHE MOHHUTOPHHIAa W YOpPABICHUS OTACIbHBIMU
U POBBIMU TPAHCIIOPTHBIMH CHCTeMaMU (oTHenBHBIC BUJIBI
000pyA0BaHUs/aapaTypbl) TPAHCIIOPTHOM CETH;

—HAa BEpPXHEM YPOBHE MOHMTOPMHIAa M YIOPABIEHUS, Ha KOTOPOM
OCYILECTBISIIOTCS CKOOPAMHUPOBAHHBIE MOHUTOPUHI M CETEBOE YIPABIICHUE
COBOKYITHOCTBIO IU(PPOBBIX TPAHCHIOPTHBIX CUCTEM.

Kaxnpiii u3 ypoBHEHl A0mKeH ObITh BKIOYEH B EnuHyio cucremy
MOHMTOPUHIA U aJIMUHUCTPUPOBaHUs TexHOIornueckoi csizu OAO «PXK .

13.3 I'pynnbl pyHKUMIET MOHMTOPHHIA W YIPaBJIeHHS, peaju3yeMble
aBTOMATH3HPOBAHHOI CHCTEMOI yNIpaBJeHNsl TPAHCIIOPTHOM CeThIO

13.3.1 Ilpu peanuzanuu (yHKIUH aBTOMATU3HUPOBAHHOTO YIPABICHUS U
MOHUTOPHUHIa HA HWKHEM ypoBHe ynpasieHuss 1 MoHuTOopruHra ACY TpC nomxHO
BBINIOJIHATH TPYNIY QYHKIUN yOpaBieHUs] 0€300aCHOCTHIO U OJIHY MM HECKOJIBKO
CIENyIOWMX Trpynn (QYHKIUHA MOHMTOPMHIA U yOpaBiCHUS LUQPOBBIX
TPAHCIIOPTHBIX CHCTEM (B COOTBETCTBUM C HOPMATHUBHBIMU TpPeOOBAHUSIMU
MunkomcBsizu Poccun):

—rpynny  (QyHKUMH ~ MOHUTOPMHIA  HEHMCIPABHOCTEW  IM(PPOBBIX
TPaHCIOPTHBIX CUCTEM;

— rpynmny (yHKIUI yrpaBieHHUs YCTpaHEHHEM HeucHpaBHOCTEH HU(POBHIX
TPaHCIIOPTHBIX CHCTEM;

—rpynny (QyHKIUA MoOHUTOpWMHTAa HWHGOpPMAMK O KOH(pUTyparuu
U(POBBIX TPAHCTIOPTHBIX CUCTEM;

— rpynny GyHKUUN yrnpaBieHUs: KOHPUrypamuei nudpoBbIX TPAHCIOPTHBIX
CUCTEM,

—rpynny (GyHKUMA MOHMTOPUHIAa TMapaMeTpoB paboThl  LU(PPOBBIX
TPAHCIIOPTHBIX CUCTEM;

—rpynny (GyHKUMA yOpaBieHUsT MapaMeTpaMu paboThl  LHUQPPOBBIX
TPAHCIIOPTHBIX CUCTEM.

13.3.2 Tlpu peanuzanuu (QyHKIIMHA MOHUTOPWMHTA W YIpaBICHUS W Ha
BepxHEeM ypoBHe MoHuTOpuHra u ympasieHuss ACY TpC n0mKHO BBINOJHSITH
rpynny (GyHKUOUMRA yhopaBieHHs O€30HMacHOCTbIO M OJHY WJIH HECKOJBKO
CIIEYIOIUX TPy (PYHKIMA aBTOMAaTU3UPOBAHHOTO YMPABICHHUS U MOHUTOPUHTA
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COBOKYIMHOCTH IHM(PPOBBIX TPAHCHOPTHBIX CUCTEM (B  COOTBETCTBHH C
HOPMAaTHUBHBIMU TpeboBaHusMH MuHKoMcBsA3u Poccun):

—rpynny GyHKOMA  MOHHMTOPMHTA  HEHCIPABHOCTEH  COBOKYITHOCTH
U(PPOBBIX TPAHCIIOPTHBIX CUCTEM;

— rpyniy (GyHKIuU yrpaBieHus ycTpaHEHHEM HEUCTIPABHOCTEN COBOKYITHOCTH
1 (PPOBBIX TPAHCHIOPTHBIX CUCTEM;

—rpynny  (GYHKOMA  MOHHUTOPHMHIa HHpOpMAIMM O  KOH(puUrypauuu
COBOKYITHOCTH ITU(PPOBBIX TPAHCIIOPTHBIX CUCTEM;

— rpyniy QyHKUMN yIpaBieHUus KOHPUTypalrei COBOKYITHOCTH IU(POBBIX
TPAHCTIOPTHBIX CUCTEM,;

—rpyniy (GYHKIUHA MOHUTOpPUMHTAa U YIpaBICHHUS TMapaMmeTpaMu paboThI
COBOKYITHOCTH IT(PPOBBIX TPAHCIIOPTHBIX CUCTEM.

13.4 TpeboBanusi Kk MeroaaM o0OpadoTkm uHPOpMAUMU  TPH
(popMHPOBAHUM TMATHOCTHYECKHUX U YIPABJIAIONIUX PeleHuil

13.4.1 ACY TpC nomxnHa oOecreuyuBaTh IPEAOCTABICHUE IOCTOBEPHOM
uHpOpMaIIHI0 O IHU(POBBIX TPAHCIOPTHBIX CHUCTEMax H/WIM O COBOKYITHOCTSX
U(POBBIX TPAHCHOPTHBIX CHUCTEM. JTa HWHGOpMaIMs JOHKHA XPAaHUTHCA B
3JIEKTPOHHOM BHJIC B 0a3e MaHHBIX u/miK B ciayxeOHbIX (aiiiax ACY TpC u ObITh
JOCTYITHOM JJI Pa3IuyHbIX IPOrPaMMHBIX MOJIYJIEH ee 00pabOTKHU.

13.4.2 ACY TpC nomxHa UMETh B CBOEM COCTAaBE MPOTPAMMHBIC MOIYIIH
HAKOIUJIEHUS! JUArHOCTUYECKOM MH(popmanuu, oOpabOTKH C LeJIbI0 YMEHbIIECHUS
pasTUYHBIX (AKTOPOB, CHIDKAIOIIMX TOYHOCTH M JIOCTOBEPHOCTH HM3MEPCHHH, a
TaK)K€ CpEJCTBA IPOTHO3WPOBAHUS HW3MECHCHHS HW3MEPSCMBIX TapaMeTpoB Ha
3aJIaHHBIX BPEMCHHBIX HHTEPBAJIaX.

13.4.3 ACY TpC nns BepxHEro u HWXKHEro ypoBHs ympasieHus (EMS,
NMS) nomxHa comepkaTh IpOrpaMMHBIC MOJIYJIM UHTEJUICKTYaJIbHON MOICPKKH
MPUHATHUS PEIICHUMN TT0 YIIPABIECHUIO 2JIEMEHTAMHU CETH U CETHIO B 1IEJIOM.

13.4.4 ®yHKIIMOHAIIbHBIE BO3MOKHOCTH MPOTrPaMMHBIX MOLyJIe
WHTEJUICKTYalIbHOM TOMJIEPKKU TPUHATUS PEIICHUNW IO YIPaBICHUIO CETHIO
(NMS) nomKkHBI MOAAEPKUBATh NPUHATHE PEIICHUH B YacTH: YIPaBICHUSA
BOJTHOBBIM peCcypcoM, KOH(UTryparueil (CTpyKTypon) CeTd B T.4. NMPHU PEIICHUU
3aJa4 BOCCTAHOBJICHWS, YMpaBICHHS paclpeneicHueM Tpaduka, yIpaBIeHUS
0€30MacHOCTHIO.

13.4.5 O6opynosanue ACY TpC pomkHO obOecneunBaTh BO3MOXKHOCTh
MOAKIIFOUYECHUS YCTPOUCTB BBOIa (BBIBOJIA) MH(OPMALIHH.

13.4.6 B o6opynoBanuun ACY TpC nomkHBI OBITH CPEACTBA JUATHOCTUKU
COOCTBEHHOI'0 amnmapaTHOr0 W IMPOTPAMMHOTO OOECICUCHUsS, KOTOpBIC TIPH
oOHapy>KeHUH BO3HUKHOBEHHUS OTKaza mwind c6ost B ACY TpC BBIIONHSAIOT OJHY
WJTM HECKOJIBKO CIICTYFOIINX (DYHKITHI:

— BbIJIauy aBapUHHBIX COOOIICHHM, a TAK)KE PETUCTPAITUIO M TTPOCMOTP ITUX
COOOIIICHHI B 3JIEKTPOHHOM BH/IC;
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— npenoTBpalieHue  BozaeiictBus — HeucnpaBHon ~ ACY  TpC  Ha
(GYHKIMOHUPOBAHUE YIIPABISIEMbIX IIUPPOBBIX TPAHCIIOPTHBIX CUCTEM.

13.4.7 O6opynosanne ACY TpC nomkHOo obecrieunBaTh BOCCTAHOBJICHUE
paboTOCIIOCOOHOCTH MOCTIE YCTPAaHEHUSI BHYTPEHHUX OTKA30B U COOEB.

13.4.8 O6opynoanue ACY TpC momkHO obecriedynBaTh B3aUMOJICHCTBUE C
MU(PPOBBIMU  TPAHCHOPTHBIMH CHCTEMaMH W/WIM C JPYTUMH  CHCTEMaMH
YIOPABJICHUS] U MOHUTOPUHTA CETEN SJIEKTPOCBS3U MO OCHOBHBIM HIIM PE3EPBHBIM
KaHaJIaM TMepeaadn JaHHBIX.

13.5 Opranuszanusi 00CJYKUBAHUS BOJOKOHHO-ONTHYECKUX JIMHUM
nepeaaym

13.5.1 Cucrema TEXHWYECKOW OKCIUTyaTallMM JOJDKHA OOECIeUnBaTh
BBITIOJTHEHUE COBOKYIHOCTH OPTaHU3ALMOHHBIX U TEXHUYECKUX MEPOIPHUATHI IO
MOAJCPKAHUIO TapaMETPOB MAarucTPajbHOM BOJOKOHHO-ONTHUYECKOW JIMHUU
nepenaun (BOJIII) u ee 1eMeHTOB B yCTaHOBJICHHBIX Mpe/ienax.

13.5.2 Texnuueckasi SKCIUTyaTallusi TEXHOJIOTHYECKOTO CETMEHTa JO0JKHA
OBITH BO3JIO)KEHA HA CTPYKTYPHI:

— IeHTp TexHu4eckoro ynpasienus (L[TY);

— IEHTPBI TeXHUYecKoro oocnykuanus (L[TO);

— peruoHanbHble HEeHTpPHI cBsi3u (PLIC).

14 JnexkTpocHadkeHHE YCTPOMCTB MPOBOIHOM 3JIEKTPOCBS3HU

14.1 DnexkTpocHaOXeHUE  YCTPOWCTB  MPOBOJHOM  KEJIE3HOAOPOKHOM
DIIEKTPOCBSI3U JIOJDKHO TMPOU3BOJUTHCS OT JIBYX HE3aBUCHUMBIX (HUACPOB Kak
AJIEKTPOIIPUEMHHUKOB IEPBON KaTErOpUU, OCOOO0M TPYTIIHI.

14.2 DnexTpocHaOXKEHUE armapaTypbl CBS3U OCYIIECTBISETCS OT IIWHBI
rapaHTUPOBAHHOTO MUTAHUS BBOJHOM MaHEeIH, K KOTOPOH MOABEACHBI 1Ba puaepa
AIEKTPOCHAOKEHUS.

143 B Ka4yeCcTBE JIOTIOJTHUTEIILHOTO HE3aBUCUMOTO WCTOYHHKA
AJIEKTPOCHAOKEHUST JTOJDKHBI OBITH MPEAYCMOTPEHBI aKKyMYJISITOPHBIE Oatapew,
o0ecIeunBaoIIre BpeMsi aBTOHOMHOM paOOThI YCTPOUCTB CBS3M HE MEHee 8 4acoB
IpU TPONAJaHUU DIEKTPOCHAOXKeHUs mo BHemHuUM Quuepam. IlpemycmoTrpersb
BO3MOXXHOCTh HCIIOJIb30BAaHUSI BO3MMOM JHM3EIBHON AJIEKTPOCTAHIIUU, KOTOpas
MOJKET OBITh IOCTAaBJICHA U 3alyllieHa B padOTy B T€YEHHE HE OOJiee BOCBMH YacoB.

14.4 HoMuHanbHble 3HAYEHUSI HAIMPSKEHUS MCTOUYHUKOB DHEPIUM JIOJKHBI
cootBercTBoBaTh 'OCT 29322.

14.5 KoHTponb KayecTBa HJIEKTPOIHEPIHMHM JIOJDKEH OCYIIECTBIATHCS B
cootBeTcTBHM ¢ TpeboBanusmu ['OCT 13109-97.

14.6 BBogHO-pacnpeienuTeIbHOE  YCTPOMCTBO  JIOJDKHO — MCIIOJIB30BAaTh
BTHIYHYIO PaCHpeleTUTEIbHYI0 CUCTEMY CO BCTPOCHHBIMU COOPHBIMH IIMHAMH,
KOTOpasi o0ecreurnBaeT KOMIAKTHOCTh KOHCTPYKIIMH, MaKCUMAaJIbHYI0 THOKOCTh U
HKOHOMHIO BPEMEHH U CPEJICTB MPH NMEPBUYHON YCTAHOBKE U MOJCPHU3AIINH.
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14.7 lomxeH ObITh oOecrieueH y4€T SJIEKTPOIHEPTHH C BO3MOKHOCTHIO
paboThl ycTpoiicTB B coctaBe ACKYD.

14.8 JIomKHBI ~ HWCIOJB30BaThCS  NPHOOPHI  ydeTa  DHEPTrOpecypcoB
MOBBIIIEHHOTO KJIacCa TOYHOCTU CO BCTPOCHHBIMU HMHTEpdeicamMu CBS3H s
nepeadyr HaKOIJIEHHOW MH(pOpMalUM 4Yepe3 ONTonopT U nudpoBoi mHTEpdeic
RS485.

14.9 Jlnsa 3amuThl 000pYI0BaHMS OT KOPOTKHX 3aMbIKAaHUN M TEPETrpy30K
JTOJIKHBI UCIIOJIb30BAThCS aBTOMATUYECKUE BBIKJTIOYATETTN (AB),
cootBercTBYtOomue TpedboBanusm ['OCT P 50345-2010.

14.10 JomxHBl  OBITh  HMCHOJB30BAaHBl  CPEACTBA MOHUTOPUHTA U
JTUCTIeTYEpU3aIlM  HU3KOBOJIbTHBIX paclpele/UTeNbHbIX CeTed Ha OCHOBE
BHEJJPEHUSI CUCTEMBI M3MEPEHHUS TOKOB, YTO MO3BOJUT OOECHEYHUTH MOBBIIICHUE
O0e3zonacHOCTH M 3(P(GEKTUBHOCTH JKCIUTyaTallUd PaClpeAesIUTEeNbHbIX CeTel
0,4 kB m mact BO3MOXXHOCTH aHaJM3UPOBATh NOTPEOJEHUE KaXKJIO0M Harpy3Ku
pacnpenenuTeabHON CUCTEMBI C 1IEeJIbI0 YBEIHUEHUs 3(P(HEKTUBHOCTH MOTPEOICHUS
3JIEKTPOIHEPTUH.

14.11 JIns aBTOMATHYECKOTO TOJAJEP)KaHUS BBIXOJHOTO HAIPSKESHHUS
JOJIKHBI UCTIOJIb30BaThCS CTAOMIN3aTOPhI HANIPSLKEHUS KaKI0oU (Da3bl B JUana3oHe
JOTYCTUMBIX 3HAYEHWI yCTaHOBUBLIETOCS OTKJIOHEHUs B cooTBeTcTBUU ¢ ['OCT
13109-97 nipu KpaTKOBPEMEHHBIX M JUTUTEIbHBIX OTKJIOHEHHSIX HAIPSKEHUSI CETH
OT HOMHHAJILHOTO 3HaUeHU B auarasone oT 160 no 295 B.

14.12 CraOunu3aTopsl HANPSHKEHHUS JIOJDKHBI WMETh IOCIIENOBATEIbHBIN
nopt RS-232 u noxpnepxuBaTh (YHKUMM AUCTAHIIMOHHOTO KOHTPOJS U
yIpaBICHUS.

14.13 DnektponuTaHWE YCTPOWCTB TMPOBOJHOM AIIEKTPOCBSI3U JIOJKHO
o0OecrieynBaTbCcsl OT UCTOYHUKOB OecmepeboitHoro mnuranuss (MBI w
ANEKTPONUTAIOIINX YCTAHOBOK MOCTOSIHHOTO Toka (DIIY), mmerommx B cBOEM
COCTaBe aKKyMYJIITOpHbIE OaTapeu.

14.14 3SnextponuTaronue YCTaHOBKH JOJIKHBI COCTOSITh u3
BBITIPSIMUTENBHBIX MOJYyJIEH C HOMHHAJIBHBIM HampsokeHueM wmuHyc 48 B u
OydepHoit akKyMyJIsITOpHOI OaTapeei.

14.15 Pe3epBupoBaHU€ BBIIPSIMHUTEIBHBIX MOAYJEH MpoeKkTupyembix DY
JIOJKHO OCYIIECTBIAThCS Mo cxeme N+1.

14.16 AxkymynsiTOpHbIE Oatapeu JOJIKHBI COCTOSITh u3
TepMETU3UPOBAHHBIX HEOOCTY)KUBAEMBIX aKKYMYJIATOPOB.

14.17 HomuHanbHasi €MKOCTb aKKyMYJSITOpPHbIX Oarapeil ompenensiercs
JIECATUYACOBBIM PEKUMOM pas3psiia 10 KOHeYHoro HampspkeHus 1,8 B Ha snemeHt
npu temneparype 20 °C (ecau HHOE He PEKOMEHIYETCs MPOU3BOJUTETIEM ).

14.18 [omxHa OBITH IPEIYyCMOTPEHA 3alIUTa aKKyMYJISITOPHON Oatapeu OT
ee Ype3MEPHOTO 3apsiia WK pa3psija.

14.19 TIpu obecneyeHnn TpeOOBAHUI SJIEKTPOMATHUTHOW COBMECTUMOCTH
YCTaHOBOK MUTAHUS C APYTMM O0OPYIOBAaHUEM JOJIKHBI OBITh YUTEHBI BCE BUIBI

BO3JICHCTBUM B 4YaCTH ITOMEXOYCTOMYUBOCTH U IIOMEXOIMHUCCUU B COOTBETCTBUHU C
['OCT 29192 u I'OCT 29280.
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14.20 [domxHa OBITh MNpPEAYCMOTpEHAa  CHUCTEMA  JTUATHOCTHKU U
MOHUTOPHUHTA 000PYAOBaHUS JIEKTPONUTAHUS HA y3/1aX CBSI3U.

14.21 KoHTpoJib COCTOSIHHSI  BBOJHO-PACIPECTUTEIbHBIX  YCTPOWCTB
AJIEKTPOCHAOKEHUST  HKEJIE3HOJIOPOKHOM  DIEKTPOCBSA3M U MPUOOPOB  yuera
AJIEKTPOIHEPTUM JIOJDKEH OBbITh BKIIOYEH B EuHYI0 cHcTeMy MOHUTOpHMHIa U
aAMUHUACTPUPOBaHUS ceTer TexHonornueckou cszu OAO «PXK .

15 DaeKTpOMAarHUTHAs COBMECTUMOCTh

OO6opynoBaHue pa3IMYHOTO HA3HAYCHHS, YCTAHABIMBAEMOE Ha MPOBOTHBIX
CeTSX W CHCTEMax CBS3U JOHKHO OTBEYaTh TPEOOBAHUSM IO YCTOWYUBOCTH K
AJIEKTPOMArHUTHBIM moMexaM, ipuBeaeHHsM B ['OCT P 50932-96.

16 TpeGoBanusi mOkKapHOH 0€30MACHOCTM K NPOBOJAHBIM CeTSM
3JIEKTPOCBS3HU

[ToxxapHasi 0€3011acHOCTh NMPOBOJHBIX CHUCTEM M CETEH KEJIE3HOAOPOXKHOU
NIEKTPOCBS3U ydacTka MockBa-KazaHb BBICOKOCKOPOCTHOHM KEIE3HOAOPOKHON
maructpain MockBa-Kazanp-ExatepunOypr obecrieunBaeTcsi B COOTBETCTBUM C
JEUCTBYIOIIMMY HOPMAaTUBHBIMU IIPAaBOBBIMM M HOPMAaTUBHBIMU TE€XHUYECKUMU
JOKyMEHTaMH B 00JIaCTH MOKapHOU 0€30MMacHOCTH.

17 TpeOoBaHusl K ccTeMaM 3a3eMJIEHUS] U MOJIHUE3AIUTHI

[Ipy mpoOEKTHPOBAHUHU U CTPOUTENBCTBE NMPOBOAHBIX CUCTEM U CETEU CBA3U
Ha oObekTax BCM pemieHue 3amay 3aliuThl TEXHUYECKUX CPEACTB U OOBEKTOB
YKEJIE3HOIOPOKHOU DJIIEKTPOCBS3U oT BO3JIEUCTBUSA aTMOC(EpPHBIX,
KOMMYTAIIUOHHBIX T[EPEHANPSDKEHUA W BIMSHUM TATOBOIO TOKA  CIEAYET
BBITIOJIHATHh B COOTBETCTBUU C TPEOOBAHUSIMH IKCIUTYaTUPYIOIIECH OpraHU3aIiu.
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T.C. Turosa

[MpommTo, MpOHyMepOBaHO M CKPEILIEHO MEYaThio,




