I'nasa 2

NEPBUYHASA CETb OBHIET'O MOJIb30BAHUSA ECO
2.1. CTpykTypa nepBHYHOI ceTH 00111€ro MoJib30BaHUSA

[epBuunast cers oOmero nonszoBanust (IICOII) sBnsiercss mepBeIM (06a30BBIM)
ypoBHeM B apxurektype ECD. Ha ocHOBe MepBUYHON CETH OpPraHU3YIOTCS Pa3Ind-
Hble BTOPUYHBIE CETH, IIOATOMY KaHAJbI MEPeaadn, CETEBbIE TPAKTHl U (U3MUECKHE
nenu [ICOII nomkHbI OBITE TUIOBBIMU U YHUBEPCAIBHBIMH, TO €CTh UMETh IapaMeT-
PBI, COOTBETCTBYIOIIME MPUHITHIM HOPMaM M oOecrednBaTh nepenady HHpOpMaIu-
OHHBIX ITIOTOKOB Pa3IMYHBIX BUAOB IEKTPOCBSI3H.

TICOII oxBaThIBaeT BCIO CTPaHy M COCTOHMT M3: MaruCTPaJbHOW MEPBUYHON CETH
(MIIC); BHyTpH30HOBEIX TepBUYHBIX cereil (B3IIC); MecTHBIX NMEepBUYHBIX CeTei
(IICM). Kaxpmas u3 3THX cereil BkiodaeT: cereBble y37bl (CY); ceTeBble CTaHIINA
(CC); nuanM nepenavyu NepBUYHON CETH U OKOHEYHBIE YCTPOMCTBA MEPBUYHON CETH.

[lepBuuHbIE ceTH MOTYT CTPOUTHCS MO pPagUuaIbHON (paguasbHO-Y3JI0BOM),
pelIeTyaToN Wik KOMOMHUPOBAHHOM CTPYKTYpE.

CeTb paguanbHON CTPYKTYpHI (pHc. 2.1,a) BKIo4aeT psix ceteBblx ctaHuuil (CC),
KOTOpPBIC COCAMHAIOTCS MEXIY co0o0# depe3 omuH cereBoit yzen (CY). Onmnako Ha-
JI©KHOCTh TAaKOW CETH OYEHb Majla: BBIXOJ U3 CTPOsI CETEBOIO y3JIa JIMIIaeT paboro-
CIIOCOOHOCTH BCEH CETH IMOJIHOCTBIO, BBIXOA M3 CTPOSI XOTSI OBl OAHOW JINHUU BBIBO-
JUT U3 CETH COOTBETCTBYIOLIYIO CETEBYIO CTAHIIMIO.

Pemeruaras cTpyktypa (puc.2.1,0) XapakTepu3yeTcsi BBICOKOH HaJeKHOCTBIO
(umeercst MHOTO TyTeil oOecriedeHns! CBsI3M), HO XyALIeH SKOHOMHYHOCTBIO H3-32
3HAYUTENBHOTO PacXo/a CUII U CPEJICTB Ha CTPOUTENILCTBO U SKCILUTyaTalluI0 CETH.

B mpaxTuke MCHonb3yeTcs KOMIPOMHCCHOE PELICHHE B BHJE COYETaHMs pajH-
aJIbHOM M peleTyaToi CTPYKTYp — 3TO BUJAHO M0 CXEME IOCTPOCHUS IEPBUYHOM CeTH
oOmrero nmosnp3oBanHus Poccuiickoit denepariiy, ynpoIieHHbI BapuaHT KOTOPOH IpH-
BeJIeH Ha puc. 2.2.

IIpuBenem ompeneneHuss u HazHaueHue cocraBHBIX wacted IICOII ECO PO
[10,14].
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Maeucmpanvnas nepsuunasn cemos (MIIC) — dacth nepBuuHoit cetn OIl, obecme-
YHMBAIOIIAs COCOMHEHHE MEXIy CO00il THIIOBBIX KaHAJIOB IEPEAAadd M CETEBBIX
TPaKTOB pa3HbIX BHYTPU30HOBHIX NepBHYHBIX cereil OIl Ha Bceil Teppuropun
crpabl. OHa 06a3upyercst B OCHOBHOM Ha KaOeslbHble (METAIUIMYECKUE U BOJIOKOHHO-
ONTHYECKHUE), PaJHOpeIICHHbIE U CIIYTHUKOBBIC JIMHUN nepenaun. Ctpykrypa MIIC —
KOMOMHHUpPOBaHHAs, COYETAONIas PEUIeTYaTyi0 U PaJualIbHO-Y3JI0BYIO CTPYKTYPBHI.
Kaxnpiit yzen MIIC nomkeH MMeTh HE MEHee TpeX BBIXOJOB Ha JIDYTHE CETEBbIC
y3J1bl, YTOOBI ObLIA BO3MOXKHOCTh OpraHU3alny JII000 CBSI3M HE MEHEe YeM I10 TPeM
HE3aBUCHMBIM ITyTAM.

Buympusonosas nepsuunas cemv (B3IIC) — wacts mepsuunoii cetu OIl, obecrme-
YMBAIOIIAs COCOMHEHHE MEXIy CO000il THIOBBIX KaHAJIOB IEPEAAadd M CETEBBIX
TPaKTOB pa3HbIX MECTHBIX NepBUUHbIX ceTell OIl oxHOM 30HBI HyMepanuu TenedoH-
HOU cetn. B Poccum 76 30H Hymepanmu TenedonHoit ceru. B3IIC OGasmpyercs
Ha KaOeJbHBIX, paIUOPEICHHBIX U BO3AYIIHBIX JIMHHUSAX NEpeaudl U CTPOUTCS TaKUM
00pa3zoM, 4TOOBI IMENIOCh HE MEHEE JBYX HE3aBHCHUMBIX MYTEH COCTABICHUS KaHAJIOB
U CETEBBIX TPAKTOB MEXIY Ka)KIbIM BHYTPU30HOBBIM Y3JIOM (0OJaCTHBIM, KPacBbIM,
pecnyOIMKaHCKUM IICHTPOM) U KaXKJI0i BHYTPU30HOBOM CETEBOM CTAHITUCH.

Mecmnas nepsuunas cems» (IICM) — gacts nepBuunoit cetu OIl, orpanuueHHas
TeppHUTOpHUE ropoja (ropojackas) ¢ IPUropoJaMHy HIN CEILCKOTO paioHa (cenbeKast).
Ona obecreunBacT COeIUHEHHE TUIIOBBIMHE KaHAJAMH IEpPENadd MECTHBIX CETEBBIX
craauii. Ctpykrypa I[ICM ompenensiercsi 0COOSHHOCTAMH KOHKPETHOTO TOpoJa
WITH CEIbCKOTO paiioHa M CTPOUTCS, KaK MPaBHIIO, TT0 PAJANATBHO—Y3JI0BOMY IIPHHIIUILY.

Cemesoii yszen (CY) — 3TO KOMIUICKC TEXHHYECKHX CPEACTB, 00CCIICUHBAIOIIHIA
o0pa3oBaHKe U IepepacipeieleHle CeTEeBbIX TPAKTOB, THIIOBBIX KaHAJIOB Ieperadn
U (QU3MUYECKHX IIeTe, a TakKe MPEAOCTaBICHHE UX BTOPUYHBIM CETSIM M OTACIBHBIM
notpeburessiM. Ilepepacnpesnenenne KaHAIOB NepeJadn U TPAKTOB, OCYIIECTBISIETCS
MyTeM TPAH3UTHOTO COEAMHEHHs KaHAJIOB NepeJadyrd M IPYMNIOBBIX TPAKTOB, 00pa3o-
BaHHBIX Ha MTPUMBIKAIOIIUX K Y3y JIMHUSX Mepeiadn.

Cemesasi cmanyusi (CC) — 370 KOMIUIEKC TEXHHUYECKUX CPEICTB, 00ECIeUHBatO-
it 00pa3zoBaHKe M MPEJCTABICHHE BTOPUYHBIM CETSIM THIIOBBIX CETEBBIX TPAKTOB,
KaHaJIOB Mepe/ladd M TPaH3UT MX MEXIY PasIMYHbIMU y4acTKaMH NEPBUYHOU CETH
(HanpuMep, MeXly BBICIINM W HU3LIMM paHramu cetr). OOBIMHO CceTeBbIE CTAHIMH CO-
JIepKaT TakoKe HJIEMEHTHI CeTEBBIX y3JIOB, OTYACTH BBIONHSS X (DYHKIMH, 1 HA000POT.

Jlunus nepedauu TEPBUYHOW CETH — 3TO COBOKYITHOCTH JIMHEWHBIX TPaKTOB
CHCTeM Iiepesiaudl M (MJIM) THIOBBIX (PU3NUECKHX LeNel, MIMEIOIIX 00LIHe JINHEeHbIe
COOpY)KEHHsI, YCTPOHCTBA X OOCITYKMBaHHS U OJTHY U TY K€ CPEIy paclpoCTpaHEHUS
B IIpefieax IeHCTBHUS yCTPOHCTB OOCITYKUBAHUS.

Oxkomneunvie yCmpoucmea nepeuyHol cemu — 3T0 TEXHMUECKUE CPEACTBa, o0ecte-
YHUBAaIOIIME OOpa30BAHUE THIOBBIX (H3MYECKUX IeNeil WM THUIOBBIX KaHAJOB
Tiepeiayun TS IPEAOCTABICHHS X aDOHEHTaM BTOPHYHBIX CETel M APYTHM HOTPEOUTEIIIM.
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B Hacrosmiee BpeMst B CBSA3U C MOSABICHUEM PA3IMIHBIX OIIEPATOPOB CBSI3H ((PU3H-
YeCKUX W IOPUOWYECKUX JIUI), KPOME BBINIE NPHBEACHHOTO TEPPHUTOPHAIBHOTO
JETICHUS IEPBUYHON CETH, CYIIECTBYET JCICHUE €€ M0 TEPPUTOPHSIM, YIPABISIEMbIM
OJITHUM orepaTopoM — coocTBeHHUKOM uacTtu [ICOII.

2.2. Y371b1 M CTAHIUH MEPBUYHON CeTH

Cemesvie yznwr (CY) mepBuunoit cetu OII sBASIOTCS OCHOBHBIMH TOYKAMH
ee cTpyKTypbl. CY sBHsrOTCS OOMMMH (IO TEPPUTOPHAILHOMY DPa3MELICHHUIO) IS
CYIIECTBYIONIEH aHAaJOTOBOM M HAJIOKEHHOW IM(POBOI EpBUYHON ceTH, 000PyHO-
BaHHO# [{CII cHHXpOHHO# U TUIE3HOXPOHHOM HN(POBOHA HepapXHeH.

B 3aBHCHMOCTH OT BHINOJIHAEMBIX (YHKIUH Ha NMEPBUYHOMN CETH OPTaHHU3YIOTCS
CETEBBIC Y3JIbI ABYX THUIOB — MEPEKIIIOUCHHNS U BBIZCTICHUS.

Cemesvie y3znvt nepexntouenuss (CYII) BHIIOMHSIOT (GYHKIUU: OpTaHU3AINH
TUIIOBBIX KaHAJOB Mepelauyd ¥ CETEBBIX TPAKTOB; OPraHM3allMy MNEPEKIIOUEHHs
THUIIOBBIX KaHAJIOB M CETEBBIX TPAKTOB B IPOILECCE YIPaBJIEHHs ceThio (Ipu GopMmu-
POBaHHMHU U PE3EPBUPOBAHMU CETH); NMPEIOCTABICHUS THIIOBBIX KAHAIOB M CETEBBIX
TPaKTOB BTOPUYHBIM CETSM U JPYTUM TOTPEOUTENSM; ONEepPaTHBHO—TEXHHYECKOTO
KOHTpPOJIsI U oOcimyxuBaHus anmaparypbl CY, IMHUH mnepelnaud, COeTMHUTEIBHBIX
JIMHUM, JUHEWHBIX U CETEeBBIX TPAKTOB M KaHAJOB Iepenaud; 0OecIedeHUs CThIKa
AHAJOTOBBIX M IM(POBBIX KaHaIoB M TpakToB. CYII nomkeH MMETh HE MEHEE TPExX
reorpa)MuecK pPa3HECEHHBIX BBIXOJOB K ApyruM CVY, opraHH30BaHHBIX IO KaOeb-
HBIM, PaAHOPENCHHBIM 1 CITyTHUKOBBIM JIMHUSM IIEpeadn.

Cemesgvie ysnvl gvioenenus (CYB) BemomHsoT Te xe ¢yHkmmu, 9to u CYII,
KpOMeE OpraHH3alM{ NEePEKITIOYEHHs THIIOBBIX KaHAJIOB M CETEBBIX TPAKTOB B MpOLECCE
ynpasieHus cetbto. CYB nomkHbl MeTh ABa BbIxoja K ApyruM CY, opraHM30BaHHBIX
0 Pa3HBIM JIMHUSM Nepeadu.

CVYII u CYB opraHmsyloTcs Ha Bcex YpoBHsAX mepsuyHoii ceru OII:
MarucTpaibHoll — o6Oo3Hauatorcs MCVYIIL, MCYB; BuytpuzoHoBoit — BiCVII,
B3CVYB; mecthoit — CYIIM, CYBM.

Jnsi opraHM3anyM MEXTrOCY/AapCTBEHHBIX COCIMHEHHH Ha IEPBUYHBIX CETIX
Opranusyrotcsi norpanndnsie cereBble y3ibl (IICY) mwmm B nx KauecTBe UCHONIB3YIOTCS
MarucTpanbHbie y31sl nepekiarodaeHus (MCVYII-IT) nmm Bemenenus (MCYB-II).

Cemesvie cmanyuu (CC) B OTIMYHME OT CETEBBIX Y3JIOB SIBISIOTCS OKOHEYHBIMHU
TOYKaMH COOTBETCTBYIOLIMX YacTel NMEPBUYHON CEeTH (MarucTpaibHOW, BHYTPU3OHO-
BBIX M MECTHBIX) U BBIIIOJIHSIOT CIEAyIOmue (QyHKINU: OpraHu3aluy THIOBBIX GU3H-
YEeCKUX LeTed, THIIOBBIX CETEBBIX TPAKTOB U KAaHAJOB Nepe/iaun; TPaH3UTa HEKOMMY-
TUPYEMBIX THUIIOBBIX KAHAJIOB NepeJaydl M TPYIIOBBIX TPAKTOB U3 CETH BBICIIETO
3BEHa B CETh HU3ILIEr0 3BEHA HEPApPXHM; MPEJIOCTABICHUS THIIOBBIX (H3MYECKUX
ereil, TUIOBBIX KaHAJIOB Nepelauyd U CETEBbIX TPAKTOB BTOPHUYHBIM CETSIM U JIPYTUM
MOTPEOUTENSIM; ONIEPATHBHO-TEXHUYECKOTO KOHTPOJIS U 0OCITY)KMBAHUS aInaparypbl
CC, coeJMHUTEIIbHBIX JIMHHUH, IMHEHHBIX U CETEBBIX TPAKTOB, KAaHAJIOB MEpeIayH.
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[o mpuHAIIEKHOCTH K YPOBHSIM MEPBUYHOM CETH CETEBbIC CTAHIUH UMEHYIOTCS:
maructpanbHas (MCC), Bayrpuzonosas (B3CC), mectHas (CCM).

2.3. Jlunun nepeaavum u CUCTEMbI mepeaaan HepBH‘lHOﬁ CeTHn

Jlunus nepedauu mpencTaBiseT coboil cpely paclpoCTpaHEHUs! CHUTHAJIOB JIEK-
TPOCBS3M M pa3MelLIeHHbIE N0 €€ JUIMHE IYHKTHI (CTaHIMK) ¢ 000pyaoBaHuEM, odec-
MEYMBAIOIIMM OPTaHM3alMI0 JIMHEHHBIX TPAKTOB CHUCTEM Nepenadyd (BKIrOYasl YCT-
polictBa obGciykuBanus). JIuHUM Tiepenayn MOryT ObITh: KaOelbHbIE, paauopenei-
HBIE, CITyTHUKOBBIE, BO3/TyIITHBIC.

Jluans mepemaym, COCOUHSAIONIAS MEXIYy COOOH CeTeBBIC Y3IIbI, CETEBOH Yy3em
Y CETEBYIO CTAHIIMIO MIIH JIBE CETEBBIC CTAHIINH, HA3bIBACTCS COCOUHUMENbHOU TUHUEl
nepedauu. 1o MpUHAIICKHOCTH K CETH JIMHUX TIEPEadd U COCANHHUTEIBHBIC JTNHIH
Ha3bIBAIOTCS] MATUCTPAIBHBIMHU, BHYTPH30HOBBIMHU, MECTHBIMH.

Jlunus nepenadu, COeAUHAONIAs CETEBOM y3el WIN CETEBYIO CTAHIUIO U OKOHEU-
HOE yCTPOMCTBO, HAa3bIBACTCA AOOHEHMCKOU TUHUET,

Ha onuuusax mnepegauum oOOpYyAyIOTCS IYHKTBI: OKOHEUYHBIE, TpaH3UTHBIC
(mepenpreMHbIe), TPOMEXKYTOUYHbIE YCHIINTENbHBIE (pereHepalioHHbIe, peTpaHCIs-
IIHOHHBIE) 00CITy)KMBaeMble U HeoOCIy)KuBaeMble. Bee IMyHKTBI COBMECTHO CO Cpeioi
pacmpocTpaHeHuss 00pa3yroT JMHEHHbBIA TpakT. KaOenbHble IHHHM Mepenavu
(Ha OCHOBE BOJIOKOHHO-ONTHYECKHX, KOAKCHAIBHBIX M CHMMETPHYHBIX KaOeei)
MOT'YT 00pa30BBIBaTh HECKOJIBKO JINHEHHBIX TpakToB. Ecin B muHNM nepenaun Gonee
BOCBMH OJHOTHITHBIX JIMHEHHBIX TPAKTOB, MOXKET MPEAYyCMaTPUBATHCS OPraHU3ALNS
PE3EPBHOTO JIMHEHHOTO TPAKTA.

Cucmema nepedauu TIpeACTaBIsieT COOOM KOMIUIEKC TEXHHYECKHX CpPEICTB,
obecrieynBaOMMUX 00pa3oBaHKE JIMHEHHOTO TPaKTa, TUMOBBIX TPYIMIIOBBIX TPaKTOB
U KaHAJIOB MepeAayn NepBUYHON CEeTH.

ITo Bumy mepenaBaeMbIX B JMHEWHOM TPAKTE CHUTHAJOB 3JIEKTPOCBSI3H CHCTEMBI
nepenayy MmopasaessIFoTcs Ha aHajuoroBble U nudpossie. [To MeTony pasaeneHus ka-
HAJIOB Pa3JIn4aloT CUCTEMBI Iepelayi C YaCTOTHBIM M BPEMEHHBIM pa3JelIeHHeM Ka-
HaJoB. B 3aBHCHMOCTH OT Cpenbl pacpOCTPAaHEHHs CUTHAJIOB JIEKTPOCBSI3U CHUCTE-
MaM IepeJadd NpUCBaWBarOT Ha3BaHMs IPOBOJHAS CHCTEMa INEpefavyd WM Pajano-
crcTeMa IepeaadH.

Cucrtema nepenaun (ACII u LICIT) Brirouaer (puc.2.3) ammapaTypy JTHHEHHOTO
TpaKkTa M OKOHEYHOH CTaHIMH, B COCTaB KOTOPOH BXOJAT OKOHEUYHas ammaparypa
muneiiHoro TpakTa (OAJIT), kaHanmooOpa3syromas anmaparypa (KOA) n anmapatypa
conpspkenus (AC).

Kananoobpasylowas annapamypa TpelHa3HAuYe€Ha A1 0Opa30BaHMS THIIOBBIX
TPYIIIOBBIX TPAKTOB M KaHAoB mepenadn. KOA nomkHa OBITh YHH(MUIIMPOBAHHOM

st ACIT u LICTI. Hns cornacoBanus KOA ¢ TMHEHHBIM TPaKTOM HCIIOIB3YETCS
anmaparypa conpspxerns (AC).
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JIunelinwili mpaxkm CUCTEMBI IIEpEeNadd — 3TO COBOKYITHOCTh TEXHHYECKHX CPE/ICTB
(IMHEWHBIX W CTAHIMOHHBIX YCTPOMCTB), oOecredmBaromas Iepenady CHUTHAIOB
3JIEKTPOCBA3M B IIPEAEIaX OAHON CHCTEMBI Ilepejadt HA 3aJaHHYIO JAIBHOCTD CBSI3H.

|
OxoHeuHas CTaHLHS [ : OKOHEYHas CTaHIUsL
|
|
|

OANT HH ~O)—( )| oArF— AC KOA | |

KOA AC

JIuHeWHbI TpakT
(JTunust nepenaun)

Cucrema nepegauu

\4

Puc.2.3

B 3aBucHMMOCTH OT cpezpl PacIpOCTPaHEHHMsI, UCTIONb3YEMOH AJISI Iepeadn CHUT-
HAJIOB 3JICKTPOCBSI3H JINHEHHOMY TpaKTy NPHCBaWBAIOT Ha3BaHHE KaOeNbHBIH, paguo-
perneiiHbIi, CIyTHUKOBBIA. ANmaparypa JUHEHHOTO TpaKTa SBJISETCS CIEIUaTH3UPO-
BAaHHOM JUIs1 K&XKJI0M Cpe/ibl paclIPOCTPAHEHUS U KOHKPETHOM CUCTEMBI IIEpEayun.

B Hacrosimee Bpemsl Ha NMEPBUYHBIX CETSIX NMPUMEHSIOTCS KaK aHAJIOTOBBIE, Tak
Y IU(POBBIE CUCTEMBI TIepeay.

HudpoBuzamms NEepBUYHON CETH OCYHIECTBISCTCS ITyTEM HCHOIB30BAHUS
MUQPPOBBIX CHCTEM Tepefadll CHHXpOHHOH mudporoit nepapxuu (CLIM) Ha BoIOKOH-
HO-OIITHUECKUX Kabersx, a Take LICII mnesnoxpornoit mudposoit nepapxuun (ITLN)
Ha METaJUTMYECKUX M BOJOKOHHO-ONTHYeCKUX Kabemsix. Ludposmsanus ECO PD Gy-
JIeT TIPOXOJIUTH OTHOCHTENIBHO IPOJIOJDKUTENBHBINA NEpHOoJT BPEMEHH, MO3TOMY Ha
MEPBUYHBIX CETAX B 3TOT IMeprof OyayT MapaJuleNbHO HCIIOIb30BaThCsl KaK IU(pPOBBIC
TaK ¥ aHAJIOTOBBIE CHCTEMBI ITepeIatH.

2.4. Hexortopsble nososxxenust pasputust ECO PO®

Hcxons u3 ponu u HasHaueHHs cBsi3u Poccuiickoit @eneparun, ee QyHKIHOHU-
POBaHUS B COBPEMEHHBIX COIHAIbHO-3KOHOMHUYECKUX YCIIOBHUSAX, IIEIBI0 TOATAITHOTO
passutust ECD sBisieTcst obecriedeHne opraHoB ynpasieHHs 000poHOii, Oe3omacHo-
CTbIO, MPABONOPSIKOM CTPaHbl, NPEANPUSTHNA, OpraHU3alMid, APYTUX XO3AHCTBYIO-
MUX CyOBEKTOB M HACEJEHUs CPEICTBAaMH M YCIYraMu CBSI3M Ha COOTBETCTBYOLIEM
Pa3BUTHIO CTPaHbl ypoBHE. JIOCTHMXKEHUE TOU 1IETH BO3MOYKHO IYTEM CO3/aHUS BbI-
COKOOPI'aHM30BAaHHOM, HWHTEIUIEKTYaIbHOH, aBTOMAaTU3UPOBAHHOM CHCTEMBI (CeTH,
cpenbl), obecrnieunBaromiedl mepeaady (00pabOTKy, XpaHEHHE) MEXKIY pPa3InIHBIMU
OKOHEYHBIMH YCTPOWUCTBaMHM (T€pMHHAIAMH) ITOJIb30BATEIeH pa3HOOOpa3HBIX BUIOB
COOOIIeHNH W TMPEIOCTaBICHNE TMOIB30BATEISIM KOMITIEKCA ONPENeIEHHBIX YCIyT C
TpeOyeMBIM Ka4eCTBOM M HaJEKHOCTBIO.

IIpu aToMm pazsutie ECD ocymecTBiIsieTcs HCXOIS MX CISAYIOMNX TpeOOBaHNUIA:
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COBEPILUEHCTBOBAHUE U PA3BUTUE IIEPBUYHBIX U BTOPUYHBIX CETEH [IOJIKHBI pac-
CMaTPUBATHCS KAK €/IMHAs B3aMMOYBsI3aHHas 3aJaya, LEJIbl0 KOTOPOU SIBISETCS MPO-
MOPIIMOHATIFHOE Pa3BUTHE BCEX IIEMEHTOB 00CHX CETeH;

KalUTaJbHBIC BIOYKCHHS HAa Pa3BUTHE CETEH M MX 3JCMEHTOB JOJDKHBI OBITH MHU-
HUMQJIBHBIMU C YY€TOM MaKCHUMaJIbHOTO MCIIOJIb30BAaHUS YK€ UMEIOIIMXCSA CPEACTB U
COOpYKEHUH CBSI3U;

Bce pemeHuss mo paszputdio ECD He IOMKHBI MPOTUBOPEYUTH MHPOBBIM
TEHJICHLIUSIM PAa3BUTHSI CETEH CBA3M, HANPABJICHHBIM K PACIIMPEHUIO CIIEKTpa YCIYT:
MEPEX0/ K CeTSM C MHTErpaIei ciyx0, Co3IaHue MHTEIUICKTYalbHOM CeTH, ceTel
MOJIBUKHOM CBSI3M U YHUBEPCAIBHOW NEPCOHAIBHON CBS3H, BBEACHUE YCIYT MYJIbTH-
Meaua U ap.

2.4.1. HanpaBJieHUs COBEPIIEHCTBOBAHMS NIEPBUYHBIX ceTeil.

IlepBuunast cetp OIl pasBuBaercst Ha 0a3e IPOBOAHBIX (C HCIIOJIB30BaHUEM
BOJIOKOHHO-ONTHYECKOT0, KOAKCHAJILHOT0, CHMMETPHUYHOTO Kalelisl) U paJrocpesiCTB
(c ucronbp30BaHUEM PAJMOPENCHHBIX, TPONOCPEPHBIX U CITyTHUKOBBIX JTUHUH).

Hampasienuem paszurust nepsuynoii cetu OIl sBisiercst BHeApeHHe LUQPOBBIX
cucteM nepenayn (LICIT), a ocHOBHOI 3ama4eii Ha dTare e¢ MUPPOBU3AIMKA — CO3TAHUC
yughposotl Hanodicento nepsuyHol cemu (MaruCTPATHHOMN, BHYTPH30HOBBIX M MECTHBIX),
npefHa3HaYeHHON IS TNpeNOCTaBICHHUs LU(PPOBBIX KaHAJIOB BTOPUYHBIM CETSIM
U TIOTPEOUTEIISIM.

Cembo cesasu yughposas Hnanodxicennass — CeTeBasl CTPYKTypa, KOTOpas CTPOUTCS
MapauieNIbHO CYIIECTBYIONIEH aHAJIOTOBOM CETH M CONPSTAeTCs C CYIIECTBYIOIIEH ce-
TBIO Ha Pa3INYHBIX HEPAPXHUUECKUX YPOBHSIX.

[{rdpoBr3aryst epBUYHOI CETH OCYIIECTBIAETCS KaK ITyTeM PEKOHCTPYKIMH CYIIECT-
BYIOLIMX JITHEMHBIX COOPY>KEHHH CBSI3H, TaK U MyTeM KanuTaiabHoro crpoutenscrsa LICIT
CHHXPOHHOH 1(poBoii nepapxun (CLIM) Ha BOTOKOHHO—ONTHYECKHX Kalessx 1 pagrope-
NIeWHBIX TMHUAX. PaboTa MpoBOAUTCS KOMITJIEKCHO Ha BCEX YPOBHAX MEPBUYHON CETH C
YYETOM TEXHUKO-3KOHOMHYECKOM 1ienecoobpasHocTu. [1o Mmepe BHEApEHHsT BOJIOKOH-
Ho—onTHYecKux kabeneit u cucrem CLIU OyaeT M3MEHATHCS CTPYKTypa HMEPBUYHBIX
ceTel — B KaueCTBE OCHOBHOM IpeyCMaTpUBAETCs MCIOIB30BaTh KOJBIIEBYIO CTPYK-
Typy. OHa co3naercsi Ha OCHOBE MOIIHBIX BBICOKOCKOPOCTHBIX IM(POBBIX ITOTOKOB
CLU. OtBetBiieHne NU(POBEIX TOTOKOB MEHBITNX CKOPOCTEH OT KOJIEI] OCYIIEeCTRIISI-
ercs ¢ nomousto LICIT ITHU u menee ckopoctHbix LICIT CLIU, ucnonb3ys MeTamiu-
YeCKHE U BOJIOKOHHO-ONTHYECKHE KaOelu.

udpoBu3zanys nepBUYHBIX CETEH OCYIIECTBISETCS KaK HA OCHOBE CTpaTeruy Ha-
J0KeHHs IU(PPOBOH MEPBUYHON CETH Ha CYIIECTBYIOIIYIO aHAJIOTOBYIO, TaK U MyTeM
BHenpenus L[CII B cymiecTBYIOIIyIO aHAJIOTOBYIO CETh JJIS IPEBPALICHUS €€ B aHaJI0-
ro-muppoByto. OCHOBY 1H(POBOA CETH JOKHBI COCTABIIATH HECKOJIBKO MOIIHBIX
BOJIOKOHHO-OIITHYECKUX JIMHUH Mepeaayn, KOTOphle COEANHSIOT BCe OCHOBHBIE CETe-
BBIE Y3JIbl IEPBUYHOM CETH M IPOMAYT € CEBEpa Ha IOT U C 3amaza Ha BOCTOK Poccuu.
B nanprelimiem oHM OyIyT BKIIOYEHBI B KOJBIEBBIE CTPYKTYPHI H COCTABIISITH TPAHC-
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noptHyto ceTh ECO P®, cocTosmryro Ha MepBbIX mopax u3 MaructpaibHoi (MIIC) u
BHYTpu30HOBO# (B3I1C) mepBuunbIX cereit (puc.2.4). Pernonanpable (MeCTHBIE) TEp-

TpancnopTHas
ceThb

K Apyrum MY

Cetb
JoCTyma

oy

Cetb ,uomyna@

Puc.2.4

Buunble cetd (IICM) dopmupyrort
CETh JJOCTYTIA, KOTOPAsl BBITIOIHSCT
(YHKIMU JOCTaBKU CHTHAJIOB OT
TOJIb30BaTENE 0 CEeTEBBIX Y3JI0B
TPaHCIOPTHOM CETH.

CeTp IocTymna BKIIIOYAET: OKO-
HeuHble ycTpoictBa (OY) mep-
BUYHOH CETH, peajn3yeMble B BH-
[l OKOHEYHOM ammapaTypbl CHUC-
tem niepenaun CLIU; mectHBIE ce-
teBele moacraniuu (MCII), pea-
TM3yeMbIe B BHIC OKOHCYHOW am-
mapatypbl  CHCTEM  Tepejauu
TILIA; mecTHBIE Y3JIBI NMEPBUYHON
cetn (MY).

Takum oOpazoM, NpuHATOE B
HacTosIIee BpeMs pa3JielieHHe ce-
Teil Ha TMEepPBUYHBIC U BTOPHUYHBIC
TIOCTENEHHO TIEPEXOAUT K IPYTOMY,
JIBYXYPOBHEBOMY Da3/ICIICHUIO — Ha
TPAHCTIIOPTHYIO CETh U CETh JOCTY-
na. B nanpHeileM npeanonaraert-
cs Tepexoll K HemepapXudecKon
CTPYKTYpE CETH.

Tpancnopmnas cemsv — 4YacTb
CETH CBSI3H, OXBATHIBAIOIIAsT MarH-
CTpaJIbHBIC Yy3JIbl (HAI[MOHAILHBIC
U MEKIYHAPOIHBIE), MEXKIYro-
POJIHBIE CTAHIIMK M COCIUHSIONINE

uX KaHaibl nepenaun. OHa MpeHA3HAYEHA JUIS HAKOIUICHUS U Mepeayl BHICOKOCKO-
POCTHBIX (LIIMPOKOIOIOCHBIX) MOTOKOB COOOIICHUH HA OCHOBE HCIIOJB30BAHHS BOJIO-
KOHHO-ONTHYECKHX JINHUI Tepe/iaull CHHXPOHHOW H(POBOil nepapxuu (CO CKOPOCTSI-
MU riepenaun o 10 I'OHUT/C) M aCHHXPOHHOTO peXHMa IepeHoca — pekuMma MepeHoca
CHTHAJIOB B BHJC (DParMCHTOB (S4EEK, KOHTCHHEPOB), COCTOSIIUX U3 OIPEICICHHOTO
YKciIa COOOIICHUH B IIM(POBOM BHJIC.

2.4.2. HanpagJieHMs] pa3BUTHS BTOPMYHBIX ceTei
PazButne BTOPUUHBIX ceTel (B MEPCIEKTHUBE CeTel JOCTyIa) HANpaBICHO TPEexKIe
BCETO Ha COBEPIIEHCTBOBAHNE CYIIECTBYIONINX YCIYT U paclIupeHre Habopa yCIIyT.
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Cemb docmyna — COBOKYITHOCTh aOOHEHTCKUX JIMHUH M CTAHIMA MECTHOM CETH,
00€ecTeunBaOMuX JOCTYyN a0OHEHTCKHUX TEPMHHAIOB K TPAHCIOPTHOH CETH, a TAKXKE
MECTHYIO CBSI3b 0€3 BBIXOZIa Ha TPAHCTIOPTHYIO ceTh. CeThb MoCcTyma cocTouT u3 abo-
HEHTCKUX JIMHUH (Ha METaJUTMYECKUX, BOJIOKOHHO-ONITUYECKHUX KaOesiX) WiN paJruoKa-
HAJIOB C MOJKJIIOYEHHBIMH K HUM a0OHEHTCKMMH OKOHEYHBIMH YCTPOWCTBaMHU (TEPMH-
HaJIaMH), MECTHBIX CTAaHIIMH KOMMYTAllUH, COSNHSIONINX UX JIMHUH TIepeiauyl U JIMHUH
nepeiauy K y3jaM TPaHCIOPTHOM CeTH.

Pa3Butune cetn nocryna npeanoaraer:

KOMOMHUPOBAHHOE HCIOJIB30BaHUE IPOBOJHBIX a0OHEHTCKMX JIMHUH (MEIHBIN
¥ BOJIOKOHHO-ONTHYECCKUNA KaOeIn) U panoINHHIIM;

Pa3BUTHE COMOBLIX cemell C6:A3U — 3TO CETh CBSI3M, UCIONB3YIOIas pa3OHeHue
o0CITy’)KHBaeMOH TEPPUTOPHH Ha Psf sS4eeK (COT) ¢ pa3MeIIeHHEeM B HUX 0a30BBIX
MPUEMOTIEPEIAIOIINX PaJHOCTAaHINI 1 aBTOMAaTHIECKN 00eCTIeUnBarONIas HEIPEPhIB-
HOCTb CBSI3M TIpH MEPEMEINCHWM IIOABI)KHOTO TONB30BAaTeNIsl M3  STYEHKH
B SYCHKY;

pa3BUTHE CIYXKOBI Myabmumeoud, OCyIIECTBISIONIEH (OpPMUPOBAHHE M IIOCIE-
JYIOIIYIO Iepeiady OJHOBPEMEHHO HECKOJIBKUX BUAOB MH(GOPMAIMU IO CETH JJIEK-
TPOCBSA3U (HAIPUMEp, MOXKET TepeaaBaThCsl 3BYK + TEKCT + HENOJBIIKHbBIC MM MO[-
BWDKHBIE U300paKeH!s);

CO3/IaHUE UHMENNeKMYAIbHbIX cemell — 3TO CceTeBas CTIPYKTypa, COCTOAIIas
u3 6a30BOM CETH IEKTPOCBSI3M M MHTEIUICKTYaIbHOW HAJACTPOUKH, 00ECIIeYHBaIOIas
IpenocTaBleHne a0OHEHTaM pacIIMPEeHHOTo Habopa yCiyT;

M3MEHEHHE COCTaBa CeTeil (cucTeM) »IeKTpocBssH, obpasyrommx ECO, 3a cuer
MHTETpaLuH psia ceteii (cucteM) n 00pa3oBaHuUs HOBBIX.

OynkunonansHas crpykrypa ECD, orpaxarommas ee BO3SMOXKHOE IEPCHEKTHBHOE
MIOCTPOEHHE, NIPEACTaBIIeHa Ha puc. 2.5.

B kauecTBe mepBoOro miara K WHTETPAIMK OTIENBHBIX CHUCTEM (CIIyKO0) AJIeKTpO-
CBSI3U TPEIIONIAraeTcsi 00bEAMHEHUE CUCTEM (CITY:K0) BIIEKTPOCBS3HU, 00eCIeUnBat0-
IIMX Mepenady TOKyMEHTaIbHBIX COOOIICHUH, B cUCTEMY (CITyK0Y) TOKYMEHTaIbHON
anektpocssizu (CADC).

B nanpHeiinem pa3BuTHe MHTErPALMU CIYKO MPOMCXOAUT HA OCHOBE OPraHU3aI[H
U(POBBIX CeTe M IIMPOKOMOJIIOCHBIX IM(POBBIX CeTe ¢ HMHTerpanmeil ciryxo
(ICUC u WIICHUC), xoTopbie OyayT 00eCIIeYNBAaTh BO3MOXHOCTD IIPEIOCTABICHUS
YCIYT HECKOJIBKUX CITYKO 3JIEKTPOCBS3M, HAIPUMEP, BUIECOKOH(DEPEHIICBA3b, Iepe/ia-
4y IOKYMEHTaJIbHBIX cO00LIeHNH, MybTMenua u jip. Ipu stom, LICUC — mudposas
CeTh ¢ MHTerpanueil ciryx0 opkHa obecriednBaTh HU(GPOBOE COETMHEHHE HA CTHIKE
«aboHeHT - ceTh», a LIIICUC — mupokomonocHas nupoBas ceTh ¢ UHTErparuei
CIy’)k0O — OpTaHU3aIMI0 PAa3NUYHBIX CIIY)KO 3JEKTPOCBA3H IO BBICOKOCKOPOCTHBIM
r(POBBIM KaHAIAM Tiepeadn (co ckopocTsiMu oT 32 MouT/c u BbIlIE) TaKKe yepes
CTBIK «a0OHEHT - CEeTh.

VYeiyrn onmpeneNeHHOTO BHA 3JIEKTPOCBSI3H MPEIOCTABIAIOTCS OJIH30BATEIAM
yepe3 IOCPEICTBO COOTBETCTBYIONIUX CITYKO AnmeKTpocBsi3u. Kpome 00mmIen3BeCTHRIX
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cyx0 (Hampumep, TenehOHHOU, TenerpadHOW) BHEAPSIOTCS W TIOCTOSTHHO COBEp-
HICHCTBYIOTCSI OTHOCHTENILHO HOBBIE CITY)KOBI AJIEKTPOCBSI3U, PACIIHPSIONINE CIIEKTP
YCIIYT COOTBETCTBEHHO COBPEMEHHBIM MOTpeOHOCTsIM. [IpHBeIeM 1 KPaTKO OXapakTe-
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pH3yeM HEKOTOpbIE U3 HHX.

Cnyoicoa nepedauu Oannwbix — CIy’)KOa TEpeHOCa, MPEIOCTABIISIONIAs OIpe/e-
JIeHHBII Habop ycuyr nepenauu AaHHbIX ([1/1). Ona Gasupyercss Ha KOMMYTHPYEMBIX
cersx (ITJ-KC) u cetsix ¢ kommyranmeit kananos (I11-KK) u makeros (ITJ]-KIT) Hc-
TIOJIB3YIOTCSL TakXKe TelleOHHBIE CeTH M HeKoMMyTHpyemble Kanaisl [1]1. B mocre-
JIYIOLIEM HAWIy4IllUe YCIOBHUS IS Tepeayd JAHHBIX M APYrHX HeTele(OHHBIX CHIHA-
JIOB OyIyT co3MaHbl B IU(POBHIX ceTsx ¢ naTerpammeit cayxo (LICUC u IIIICUC).

Cnyacoa  menexonghepenyuu  (8udeoxkongpepenyuy) obecTieurBaeT OPTaHU3ALNIO
COBEIIAHUHN € TepeJadell MeXIy TEPPUTOPUATIBHO Pa3HECEHHBIMH IIYHKTaMH Pa3IMYHON
uH(pOpMaImH (pedb, TEKCT, PUCYHKH, MOABIKHBIE N300paXKeHHsI — MOCIIECIHEE B Cllydae
BUJICOKOH(EPCHIIUM).

Cnyorcoa mynomumeoua — CIyx0a dIIEKTPOCBA3Y, o0ecrieurBaromias (GOpMUPOBAHUE
U TIOCJIEYIONIYIO Tepeady M0 CETU AIEKTPOCBSA3M OJHOBPEMEHHO HECKOJIBKHX BHIOB
uH(pOpMaIKH (HAPUMED, 3BYK, TEKCT, HETIOJJBHYKHBIC U MOJIBIIKHBIC H300payKeHHs).

Tenemamuueckue cayscobvl — CIyKObl 3JEKTPOCBS3H, 00ECTIEUMBAIOIIME Tepenady
JIOKYMEHTAJIbHBIX COOOIICHHH, KpoMe TeerpaHbiX U JaHHbIX. Cloia  BXOJIAT:

cyorchba meneghake — TeneMaTuueckas ciryx0a oOIIero mojib30BaHus, OCYIIECTB-
JSIFOLIAsl mepeady MO CeTSIM JOKYMEHTAIbHBIX COOOIIEHUN MEXIy abOHEHTCKHUMU
(haKCUMUITLHBIMH arnapaTamu;

cayoicba bropoghaxkc — TeneMaTHdecKas ciayx0a OOIIero ImoNb30BaHUS, KOTOpas
obecrieunBaeT mnepefavyy JOKYMEHTAIBHBIX COOOIIEHHH, MOCTYNMUBIIMX B OOpO
0011Iero MOJIb30BaHus, OCHAILICHHBIE (DaKCHMWIILHBIMH ariapaTaMu;

cnyocoa obpabomru coodbuenuti (COC) — Tememarudeckas ciyx0a, odecreyu-
Balollasi nepenady COOOLICHUI MeXly TepMHUHAIaMH T10JIb30BaTelieil METOAOM TIpO-
MEKYTOYHOTO HAKOIUIEHHsSI (METOJ AJIEKTPOHHOTO TIOYTOBOTO SIIIMKA), @ TAKXKE OCY-
IIECTBJIEHUE TIPU HEOOXOIUMOCTH TpeoOpa3oBaHUs COOOIICHMI C MOCIEAYIONEH Te-
penaueit

cnyxcba eudeomexc — TeleMaTHUecKasl CIyk0a, MO3BOJISAIOMIAS ITOJIB30BATEISIM
MOCPE/ICTBOM CTaHJapTU30BaHHBIX MPOLIEAYp oOpamarscs kK 0a3aM JJaHHBIX Yepe3 ce-
TH CBSI3H;

cyorcba meiemexc — TelleMaTHUYECKas CITy:K0a, 00eCeYHBAIOIIAs M0JTb30BATEISIM
B JIONOJIHEHHE K YCIyraM ciyX0 aboHeHTCKOro Ttenerpada U TeIeKC BO3MOXKHOCTh
MOJATOTOBKH, PEIAKTHUPOBAHUS U MEYATH TEKCTOBOW KOPPECHOHICHIINH, & TAKXKE Tie-
pelayn ee yepe3 CeTH CBA3U CO CKOPOCTHIO, MPEBBIMIAONICH CKOPOCTh Tenerpadupo-
BaHUA.

HOCHC}IyIOH_U/IMI/I IMyTAMU pa3sBUTHUA U COBCPIICHCTBOBAHUA TCJIICKOMMYHUKAITUOH-
HBIX ceTel, o mporHo3aM MexayHapoaHoro Coro3a DIEeKTPOCBSI3H, JOJDKHBI OBITh
HarpaBJIeHUsl TI00aIM3aliK U [IEPCOHATM3ALIUH CBSI3H.

Inobanuzayus ces3u MpeIIoNiaraeT OPraHU3alrIo U peanu3aiiio BeceMupHoil ce-
TH DJIEKTPOCBSI3HU, OXBATHIBAIOIINE BCE TOCYIapPCTBA 3eMHOTO I1apa (puc.2.6).
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BCCMHpHaﬂ CCTh CBA3HU

v

T'noGasbHast ceTh MOOMJIBHOMW CBA3H

v

I'nobansHOE 1EdppoBOE

KOJIBIIO CBA3U

Tpancnaunonanbﬂue CETH CBA3H

v

HaLII/IOHaJ'IBHBIe CETH CBA3U

v

PeruonanbHble ceTH CBA3U

v

AOOHEHTCKHE CETH CBSI3U

v

VYcnyru cBsi3H, :NepcoOHaNbHBIN HOMEpP B
mo00M MecTe, B JII000e BpeMst

v

AOOHEHT

Puc. 2.6

Jlist 9TO# ceTH CTPOMTCS TIIOOATBLHOE
mu(poBOe KOJBIIO CBS3HM Ha 0a3e HaIMO-
HAIBHBIX MTH(POBBIX CETEH IEKTPOCBSI3H,
00BETUHCHHBIX B CAMHYIO BCEMHUPHYIO (C
TOYKH 3PCHUS HH(POPMAIMOHHOTO IIPO-
CTPAHCTBA) CETh C TOMOIIBI0 MEXKCETE-
BBIX CTHIKOB (ammapaTHBIX W MPOrpamMM-
HBIX), BBIMIOJIHCHHBIX HA OCHOBE PEKO-
menmanuii MCD. HanmoHanbHbIE CETH B
BXOJISIINE B HUX PETHOHANBHBIE W a0o-
HEHTCKHE CETH CBS3M COBMECTHO C TJIO-
OaTbHOM CeThI0 MOOMIBLHOW CBsI3M 00ec-
mevat abOHEHTa Pa3IMIHBIME YCIyTaMH B
TF000M MecTe 3eMHOTO Iapa W B JI000e
BpEMsL.

Ilepconanuzayus cesa3u mpeanonaraeT
pa3paboTKy H BHEIPEHHE KOHIEIINH
VHUBEPCANbHOU NnepcoHanvHol ceasu. B
CHCTEME YHHUBEpPCaJbHOM NEPCOHAIBHON
CBA3U JIIO0OH aOOHEHT CMOXKET MOJIb30-
BaThCS YCIyTaMH 3JEKTPOCBS3U IO CBO-
eMY nepCOHANbHOMY HOMepPY, KOTOPBIH OH
MONYYHUT TPU POXKICHUH U KOTOPHIA Oy-
JIET 3apeTUCTPUPOBaH BO BcemmpHOit ce-
TH CBSI3H.

[lepconanm3anusi CBA3M COBMECTHO C
ee Ti00anmu3aIMenl SBISIOTCS IO CEro-
JHSAIIHAM ~ BO33PEHHSM CBOEOOpa3HBIM
HUTOTOM HJIK IPEACIIOM Pa3BUTHA CBA3U.
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