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1. Haznavenue
Hacrosimias TexHudeckas TONMTHKA TIPOCKTHPOBAHHS M CTPOMTEIBCTBA CETEH
6ecnpoBoIHOTO HIMpoKomnoniocHoro aoctyna B [TAO «Poctenexom» (Hanee — Texuuueckas
TIOJTUTHKA) npeaHa3HaAvYCHA TUTST eIMHOOOPA3HOTO MIPEICTaBIICHUS B
[TAO «Poctenekom» METOHOB MPOCKTHPOBAHHUS M CTPOMTEIHCTBA CETEH OCCIPOBOIHOTO
HIMPOKOIOJI0CcHOTO Aoctyna (manee cereit BIITIT).

2. O0mme mMoJI0KeHUS
2.1. OO0sacTbh NPUMEHEHUS
TpeboBanuss TeXHHYECKON TMOJUTUKH  PACIPOCTPAHSIIOTCS HA  CTPYKTYPHBIC
noapasnenenuss KopnopatuBHoro 1eHTpa, MakpopermoHaibHBIX U PernoHanbHBIX
¢bunuaaoB ydacTBymOIIME B pacdeTe 3arpar (OIOKETHOW OleHKe), (HOPMUPOBAHUU
MHBECTULIMOHHBIX MMPOEKTOB U TEXHUYECKUX pelIeHnu 11 peanu3anuu cereit I,
TexHuueckas MOJUTUKA YCTAHABIIUBACT:
e Aroput™m BeIOOpa TEXHOJOTUH CBSI3M U COOTBETCTBYIOIIUX THUIIOB 000PY/TOBAHUS.
e OcHOBHBIE TPEOOBAaHUS NPU NPOEKTUPOBaHUH KoMIIOHEHTOB ceTeit BILTI/L.
o Texuuueckue TpeOOBaHMS HA PEKOMEHIYEMbIE TUITHI 000PYI0BAHHUS.
TpeboBanus TeXHUYECKOH TOJUTHKHA HE PACHpPOCTPAHSIOTCS Ha MPOSKTHPOBAHHE
BPEMEHHBIX, YHUKAJIBHBIX U CHIECIUAIBHBIX COOPY>KEHUU CBS3H.
[IpuMeHeHre MaHHOTO JOKYMEHTa B MaKpOPErHOHAIBHBIX/PErHOHANBHBIX (UIuazax
ITAO «Pocrenekom» - «i11 pyKOBOJICTBAY.

2.2. HopmaTuBHBIE CCHLIKH
B naHHOM TEXHMYECKOW TMOJUTUKE MCIOJIb30BAaHbl CCHUJIKM Ha HOPMATUBHBIE

nokyMeHThI ITAO «Pocrenexom»:

e Hucrpyknus oo genonpon3soactsy B ITAO «Pocrenexomy (Pemakius 5);
I'nmoccapuii repmunoB u onpeaenenuii [TAO "Pocrenexom";
IIpouenypa ynpasuaenus 3amucsimu ITAO «PocTenekomy;
Pernament omusHec-nponecca ITP5S IlnaHnpoBaHuEe M pa3BUTHE CETH CBSI3H.
«IIpaBmiia TEXHUYECKOMN IKCILTyaTaIMH JIEKTPOYCTAHOBOK MOTPEOUTENCH
«[TpaBuia 6€30MaCHOCTH MPH IKCILIyaTAIUU JICKTPOYCTAHOBOKY
«HpaBI/ma yCTpOﬁCTBa QJICKTPOYCTAaHOBOK».

2.3. TepmmuHbl, onpeaejieHUs] U COKPALLICHUS

B Hacrosmem T0KyMEHTE HCIOIb3YIOTCS CIEIYIOLIUE ONPENEICHUS:
3aka3uuk - TTIAO «Poctenexom» B JMIl€ CBOEIO PErHOHAJIIBHOTO (uiIMaia Win
Maxpoperuonansaoro ¢punmuana [IAO «Poctenekom»

MP® - Makpopernonansusiii punuan [TAO «Pocrenexom»
O0mecTBO - TTIAO «Pocrenekom»

B HacTosmieM JOKYMEHTE HCIOIB3YIOTCS CISAYIONINE COKPALCHHS:
AC AOOHEHTCKasi CTaHIUs
AY AboHeHTckoe yerpoiictBo (cuHoHNM AC)



https://www.portal.rt.ru/wps/myportal/Home/servises/ind-registry/!ut/p/a1/04_Sj9CPykssy0xPLMnMz0vMAfGjzOL9jIwsPCycDbwNTDwsDBz9nDxNAr1CjAyCTIAKIoEKnN0dPUzMfQwM3ANNnAw8zX39vV2DLIwNPM2I02-AAzgaENIfrh-FqsTfycTEwNHbP8DRzMDS0N3RDKoAnxPBCvC4oSA3NMIg01MRAJGkTkU!/#document-details/609E6D6A-0000-CA23-A5C9-89C46420B856
https://www.portal.rt.ru/wps/myportal/Home/servises/ind-registry/!ut/p/a1/04_Sj9CPykssy0xPLMnMz0vMAfGjzOL9jIwsPCycDbwNTDwsDBz9nDxNAr1CjAyCTIAKIoEKnN0dPUzMfQwM3ANNnAw8zX39vV2DLIwNPM2I02-AAzgaENIfrh-FqsTfycTEwNHbP8DRzMDS0N3RDKoAnxPBCvC4oSA3NMIg01MRAJGkTkU!/#document-details/10FDFB69-0000-C911-AFA0-596DEE8F09FD
https://my.rt.ru/vnd_stg/Docs_Test/Forms/DispForm.aspx?ID=20028
https://my.rt.ru/vnd_stg/Docs_Test/Forms/DispForm.aspx?ID=20028
https://www.portal.rt.ru/wps/myportal/Home/servises/ind-registry/!ut/p/a1/04_Sj9CPykssy0xPLMnMz0vMAfGjzOL9jIwsPCycDbwNTDwsDBz9nDxNAr1CjAyCTIAKIoEKnN0dPUzMfQwM3ANNnAw8zX39vV2DLIwNPM2I02-AAzgaENIfrh-FqsTfycTEwNHbP8DRzMDS0N3RDKoAnxPBCvC4oSA3NMIg01MRAJGkTkU!/#document-details/53DCADF0-1491-445E-92F1-78ABD7A97487

tPocreneKOM

TexHUUECKast MOTUTHKA TIPOSKTUPOBAHUS M CTPOUTEIBCTBA CETEH
OecrpoBOIHOTO MIUPOKOIIOIocHOTO HocTyna B [IAO «Pocrenexom»

Pepaxuums: 1/2019

Ne ousnec-nponecca: BILIIP.05 | Crp.4u329

bBC bazoBas craHuys

BHITI becripoBOHBIN IMPOKOIIOJIOCHBIN JOCTYI

BJI BbICOKOBOIBTHAS JIMHUS

BOJIC BosiokoHHO-ONITHYECKAS IMHUS CBSI3U

I'KPY ['ocynmapcTBeHHAss KOMUCCHS MO PaIHOYaCTOTAM

I'PUIl I'1aBHBIN paguo-4aCTOTHBIN LIEHTP

JAH Jlmarpamma HaInpaBJIe€HHOCTH

KY Koaddunuent ycunenus, G, — Korbdunnent ycunenus aHTeHHBI

HIIITN HeoOxomMas mmpuHa 1ojioca u3i1y4eHus

ociu OTtHomreHue curnan / (momexa + mym)

PPJIC Pagunopeneiinas nuHus CBSI3U

PUY Paspemienre Ha HCIOJIB30BAaHNE PAANOYACTOT

PPB PacrnipocTpanenue pagno-BoiH

P43 PannouacToTHas 3asBKa

PYO PanuouactoTHoe oOcienoBaHue

PIC PaamnosnextpoHHoe cpencTBo

COoPM (Cuctema TeXHMYECKMX CpeACTB Juisl  oOecrieyeHUs  (PyHKIMA
OTIEPATUBHO-PO3BICKHBIX MEPONPHUATUM) — KOMIUIEKC TEXHHUYECKUX
CPEACTB W Mep, IpEAHA3HAYECHHBIX JUIsI IPOBEACHUS ONEpPaTUBHO-
PO3BICKHBIX MEPOTIPUIITUI B CETAX CBsI3U (coracHo 3akoHy «O CBA3M» U
npuka3zy MunucrepctBa cBa3u Ne 2339 ot 9 aBrycra 2000 r.).

T]1 Touka nocryna — cuHoHum bC.

YBIIIT YcranoBka 6eciepeO00HHOT0 MUTAHUSI MOCTOSHHOTO TOKA

UUM DKBUBAJICHTHAs] N30TPOIHO MU3JIydaeMas MOIHOCTh

IMC DJIEKTPO-MarHuTHasi COBMECTUMOCTh

AP Access Point (Touka noctyna)

BRAS (Broadband Remote Access Server) — cepBep IIMPOKOIOJIOCHOTO
YIAJEHHOr0 JIOCTYIa, YCTPOWCTBO, OTBEUAIOLIEE 3a MapLIPYTHU3ALHIO
BHYTPU CEPBHCHOM CETH U NPENOCTABICHUS JOCTyNa MOAMMCUMKAM K
KOHKPETHBIM IIHPOKOMOJIOCHBIM cepBucam Triple Play (Mutepner, IP-
teneponus, |P-teneBumenue) mocpencTBOM OIHOTO  (PU3UUYECKOTO
HOJIKJIFOUEHUS.

GE Gigabit Ethernet (GE, GbE, wmu 1 GigE) TexHomorus mnepenauu
Ethernet-xkanpoB co ckopocThto 1 rHUradbuT B CEKyHIy, ompeaessieMas
crangapramu rpynmnsl |[EEE 802.3.

DHCP (Dynamic Host Configuration Protocol — mnporokon auHaMHYeCKOi
HAaCTPOMKM y371a) — CETEeBOM NPOTOKOJ, IMO3BOJIAIONINN CETEBBIM
yCTpOWCTBaM aBTOMATHYECKHU mnony4ath |P-aapec u npyrue mapametpsl,
HeoOxoauMble it paboTel B cetu 1CP/IP.

DSCP Differentiated Services Code Point (Touka koma quddepeHInpoBaHHBIX
YCIIYT) — 3JEMEHT apXUTEKTYpPbl KOMIBIOTEPHBIX CETEH, OMUCHIBAIOIINI
NpOCTOM MacmTabupyemMblii MEXaHM3M KilacCU(pUKALUU, YIpaBICHUS
TpaduKOM M 00ecIlieueHUs KauyecTBa 00CITyKUBaHHUS.

FTTB Fiber-To-The-Building” (“OnTtuka g0 moma”). K MHOroKBapTHpHOMY
JIOMY TIPOBAIEPOM TOJBOJIUTCS ONTOBOJOKOHHBIN Ka0Oeib, BXOJSIIUN
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Jajiee B KOMMYTATop.

FTTC

FTTC (Fiber to the Curb) — ontrueckoe BoiokHO 10 MUKpOpaiioHa.

FTTH

Fiber to the home — omnTHueckoe BOJOKHO 10 KBapTHPHL. B KBapTHpe
yCTaHABIIMBAETCS TEPMUHAI, a OT TepmMuHana kadens a0 [1K. FTTH yvaie
BCEro opraHusyercst Ha 06aze TexHonoruu PON

FM/PM

Fault Management / Performance management. Cructema perucTpariy u
YIPaBJICHUS HEHCIIPAaBHOCTIMHU / Cucrema yYIpaBJICHUS
IPOU3BOJIUTENBHOCTBIO CETEN AOCTYyNa

ISMP

(aurm. Internet Control Message Protocol — mpoTokon MeKCeTeBhIX
YIOPABJISIOMIUX COOOIIEHUN) — CETeBOM MPOTOKOJ, BXOASIIMN B CTEK
nporokonoB TCP/IP, u ucronp3yeMelid JUIS TIepeayd COOOIINEHHUH 00
OIMOKaxX M IPYTUX UCKIIOUUTEIbHBIX CUTYaIIUSX.

SNMP

(amri. Simple Network Management Protocol — mpoctoii mpoTokot
CETEBOTO VINPAaBICHUS) — CTAHJAPTHBIA WHTEPHET-TIPOTOKON IS
ynpaBiieHus ycrpoiictBamu B IP-ceTsix Ha ocHoBe apxurekryp TCP/UDP

MIB

Management Information Base, 6a3a wuH(popMaluu yIpaBJICHHUS -
BUpPTYyaJibHas 0a3a TaHHBIX, UCIOJb3yeMast ISl YIpaBaeHHS 00beKTaMU B
CCTH CBSI3H.

OoTT

Texunonmoruss OTT (a60p. ot amrm. Over the Top) — wmeTox
npenocraBieHus Buaeoycayr depe3 Uurtepuer. Tepmun OTT o3nauaer
JOCTaBKY BHJEOCUTHAJla OT IpoBaiiiepa KOHTEHTa Ha YCTPOHCTBO
110JIb30BATENS

PON

Passive optical network (maccuBHasi onTHYeckas CeTh) — TEXHOJOTHS
MAaCCUBHBIX ONTHUYECKUX ceTeil. PacmpenenurensHas cets qoctyma PON
OCHOBaHAa Ha JPEBOBUIHOM BOJOKOHHO-KaOEIbHOM apXUTEKType C
MAaCCHBHBIMHU ONTHYECKUMHU Pa3BETBUTE/ISIMH Ha y3J1ax

PPP

Point-to-Point Protocol) — aByXTo4YeuHBI MPOTOKOJ KAaHAIBHOTO
ypoBHs ceTeBoi Mmogenu OSI.

PPPOE

Point-to-point protocol over Ethernet — cereBoii MpoTOKOJ KaHAIBHOTO
ypoBHs (BTOpoii ypoBeHb ceTeBorr moaenun OSI) mepemaun kaapos PPP
yepe3 Ethernet.

QoS

(quality of service «xauecTBO OOCITYXHBaHHSI») — TEXHOJOTHUS
NpPEJOCTaBICHNUs  pas3dHYHbIM  KjlaccaM  Tpaduka  pa3aIuYHBIX
PUOPUTETOB B 00CITYKHBAHHH.

WFQ

BsBemennas cnpaBemuBas oudepens (Weighted fair queuing) —
MEXaHU3M IUIAHUPOBAHUS MAKETHBIX MOTOKOB JAHHBIX C Pa3IMYHBIMU
NpUOpUTETaMH. Ero T1ieNbl0 SBISICTCA PEryJIMPOBAaTh HCIOIB30BAHUS
OJTHOTO KaHaJIa MepeJadydl JaHHBIX HECKOJBKHUMH KOHKYPHUPYIOIIHMHU
MOTOKaMH IMaKeTOB JTaHHBIX.

SP

(Strict  Priority — crporuii mpHOPUTET) MEXaHU3M  YIIPaBJICHUS
OYEpETHOCTBIO IEpelayd IOTOKOB JaHHBIX, KOTOPBIH MO3BOJSET
NPUCBOUTH Tpa(uKy, 3aBUCSIIEMY OT I[EJIEBOTO HA3HAYCHUS |
YyBCTBUTEIBHOCTH KO BPEMEHH, HAWBBICHIMN MPHOPUTET Iepe] MEHee
YYBCTBHTEIBHBIMUA KO BPEMEHH JIAHHBIMH.

RSSI

Received signal strength indicator, [lokasarenr ypoBHSI TPHUHUMAEMOTO
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CHUI'HaJia

SINR

Signal to (Interference + Noise) Ratio — orunomienue curnan / (momexa +
LIyMm)

SNR

Signal to Noise Ratio — oTHomenue curnain / mym

SM

Subscriber Module — aboneHTCKMIT MOIYIIb, ADOHEHTCKOE YCTPOMCTBO,
abOHEHTCKAs CTaHIHs

TDD

Time Division Duplex, gyrmiekc ¢ BpeMeHHBIM pa3ieiIcHueM

VoD

Bunaeo o 3ampocy (anra. Video on Demand (VoD)) (IP-UNICAST) —
CHCTEMa WHIMBUAYaJbHOW JOCTaBKM abOHEHTY  TEJICBH3MOHHBIX
IporpaMm u (OUIBMOB I10 CETH

IEEE

802.1Q | OTKpBITHIN CTaHAAPT, KOTOPbIH ONUCHIBACT IIPOLEAYPY TETUPOBaHUs Tpaduka
Ut epeaayn nHpopmarmu o npuHamiesxxnoctd K VLAN 1o cetsm cranmapra
IEEE 802.3 Ethernet. Mcnosnb3yetcst it HOCTPOSHUS "TPaHKOBBIX" MOPTOB
MEXIy 000pyI0BaHHEM Pa3JIMUHBIX Mpou3BoauTeneil. [lomemaer BHYyTph
bpeiima mee, KOTOPBINA NepenaeT UHPOPMAIIHIO O TPUHAICKHOCTH TpaduKa K
VLAN.

IEEE

802.1p | Crampapr cnenuuUUpyeT METOJ yKa3aHUs IPUOPUTETA KaJapa, OCHOBaHHbIMA
Ha WCIIOJIb30BaHUH HOBBIX TOJIEH, ompeneneHHbx B crannapre |[EEE 802.1Q.
Omnpeaensier MeTo neperayd MHPOPMALUU O IPUOPUTETE CETEBOro TpaduKa.
Cremuduuupyer aaroput™M H3MEHEHHS IOpPSAIKA PACHOJIOXKEHHS ITaKeTOB B
oyepensiX, ¢ MOMOIIBI0 KOTOPOro 00ecreunBaeTCsi CBOEBPEMEHHAs JIOCTaBKa
YYBCTBUTEIHHOTO K BPEMEHHBIM 33/Iep’KKaM Tpauka.

3.

Conep:xanue TeXHUYECKON MOJTUTUKH

3.1. Ileab TeXHHYECKOH MOJTUTHKHI

T

CXHHYCCKas ITIOJIUTHKA O6H_IGCTBa HancJaCcHa Ha JOCTHXXCHHUC OIITHUMAJIBHOI'O OajaHca

o CIICAYIOIIUM KPUTCPHUAM B paMKaxX IMPOHNECCOB TEXHUYICCKOTO 010Ka PasBUTHAA:

HOBBIIIEHUE 10X010B O01EecTBa

ONTUMU3ALMUA U COKpPAIlCHUE KallUTAIBHBIX 3aTPaT, ONTUMHU3ALUA U COKpallCHUE
OIEPALIMOHHBIX 3aTpaT

COXPaHHOCTb MHBECTULIMN B TEXHOJIOTHYECKYIO POU3BOJACTBEHHYI0 06a3y OO0miecTBa
oOecrieyeHus KayecTBa MPeJOCTABIAEMbIX YCIYyT

3¢ (deKTUBHBIA, OMEPaTUBHBIH W KAUECTBEHHBI OXBAaT HOBBIX TEPPUTOPUN U
oOecrieyeHre BO3MOKHOCTH OKa3aHUs yCIyTr OOJbIIEMY YHCIYy KIHMEHTOB
yHu(UKanusg — TpUBEACHHE K €AMHOM QopMe OTpabOTaHHBIX TEXHOJIOTHH,
TEXHUYECKUX PEIICHUM, CUCTEM U MOJEJICH OKAa3aHUs YCIYT C LEIbI0 ONTUMU3ALUN
3aTpart, yHUBEPCAIU3aluu IPOU3BOACTBEHHBIX MPOLIECCOB

3.2. OcHOBHBbIE MPEANOCHUIKH U 3a7a4u cTpouTeabceTBa cereid BT

b

LIITJIT paccMaTpuBarOTCA Kak ajJbTEpHATHBA CETSAM JOCTyIA, IOCTPOCHHBIM I10

npuniunam FTTB / FTTH / FTTC, CcTpoWTeNnbCTBO KOTOPBIX B psijie  ClIy4acB
Hellenecoo0pa3Ho BBUY BBICOKOW CTOMMOCTH, JMOO HMOJHOCTBIO HEBO3MOXKHO IO KaKHM-
anbo npruuyuHaMm. Eme ogHMM NpeMMyIIecTBOM SIBISIETCS COKpAILEHUE OINEpalMOHHBIX

3arpar

Ha O6CJ'IY)KI/IB3HI/IC IO CPABHCHUIO C 3aTpaTaMM Ha 06CJ'Iy}KI/IBaHI/IC BCTXHUX MCJIHBIX

PacCpCaACINTCIIbHBIX CETEH.
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Heo6xomumo obecnieuuts o0mmii nmogaxon k mocrpoenuto ceredt BT dunuanos
I[TAO «Pocrenexkom», UCHONB30BATh €AUHBIE CXEMbl TOCTPOCHHS W NPUMEHEHHE
oJHOTUIIHOTO oOopynoBaHus. OCHOBHOW 3ajadyeil sBJIseTcs NPEJOCTaBICHUE YCIYT
nepeady JaHHBIX M0JIb30BaTENsIM O€CIIPOBOIHBIM 00pa3oM.

3.3. Ilpunuunsl TexHudeckoil moautuku IMAO «PocTesiekoM» MO MOCTPOEHHIO
cereit BT

Hcnonp30Banue equHBIX MOAX0I0B K nmoctpoenuto cerert bIUTI/L.

OnTuManbHOE UCTIOIb30BaHNE (PUHAHCOBBIX CPEJICTB.

[IpuMeHeHne 0THOTUITHOTO 000PYIOBAHMUSI.

Hcnonb3oBanue eIUHBIX CXEM MOCTPOCHUS CETEM.

34 DTanbl U MEXAHU3MBbI peain3aliiil TEXHHYECCKHUX pemeHm‘/i JIA cerei
NI

3.4.1. YacToTHbIe 1MANA30HBI M YACTOTHOE PeryJIUPOBaHUE

Hns paboter cereit BIUII BbimeneHsl MOJOCHI YacTOT B YACTOTHBIX JHMAMa30HAX
24T T, SITou 6 I'T'.

VYenous npumenenuss POC BIIITJ] nuamazona 2400...2483,5 MI'nm ompeneneHbl
pemennem ['KPYU ot 16 oxtsa6ps 2015 roma Nel5-35-09-01. [lomoca paamowactoT
2400...2483,5 MI'11 pa3pemena mist ucnoiab3oBanus POC ¢ukcupoBaHHOTO HOCTyma 0e3
opopmienust otaenbHbix pemeHuit 'KPY mns kaxporo konkperHoro tuma POC mpu
YCJIOBHH, UTO OCHOBHBIE TEXHUUYECKHUE XapakTepuUCTUKU POC COOTBETCTBYIOT CIAEAYIOIINM:

Tabm.1.
JI7st cXeMBI «TOYKa - MHOKECTBO TOUYCK)
MakcrmanbHast MOIIIHOCTh Mepe/laTunKa -10 nbBT
MaxkcumaibpHas crieKTpaiabHas IoTHocTh DVMUM -3 nbBT/MI'q
MakcuMabHBIN pagryc 30HbI OOCTYKUBaHUS 20 KM
HIITIN 5, 10, 20, 40 MI'g
Tun gynnekca TDD
JIJ1s CXeMBbI «TOYKa — TOUKa»
MakcrumanbHast MOIIIHOCTD Mepe/laTunKa -10 nbBT
MakcumanbHas criekTpayibHas IotHocts JUNUM 17 n1bBT/MI'g
KosddunueHTt ycunenus aHTeHHbI (HE MeHee) 22 nbu
HIITIN 5, 10, 20, 40 MI'g
Tun gymiekca TDD

[IpuBenéunble B HacTosmed Tabmuue xapakrepuctuku POC  ¢ukcupoBaHHOTO
0ecIIpOBOIHOTO JOCTYyIa HE pacIpOCTPAHSIIOTCS HAa yCTPONCTBA MAJIOro paauyca AeHCTBUs
B CeTsX OECIPOBOIHOM Mepeayn JaHHbIX.

B nHacTosiiee Bpemsi yCia0BHUsI HCIIOJIb30BaHUs moJioc paguodactoT 5150-5350 Ml u
5650-6425 MI'n nmns POC ¢ukcupoBaHHOTO OECHPOBOAHOIO JOCTYNA OMPEICISIIOTCS
pemenrem ['KPY ot 15 utons 2010 r. Ne 10-07-02.

Cpox gerictus nocnenuero pemenust 'KPY no 1 uronst 2020 roaa.

Tabn.2.

‘ Haunmenosanue mapamMeTpa ‘ 3HaueHne ImapaMeTpa B I10JI0Cax pagno4acToT ‘
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tPocreneKOM
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5150-5350 MI'g ‘ 5650-6425 MI'y
TDMA, OFDMA
JlocTylr Ha OCHOBE BPEMEHHOTO U

Meton paguonocTymna
OpPTOrOHAJILHOTO YaCTOTHOT'O

MYJIbTHIIIICKCUPOBAHUA

TDD

Merton pazneneHusi KaHaJIOB

BPEMEHHOE pa3/IeJICHUE KaHAJIOB
Meroasl MoaysILAN U poBbIe
[IInpuna /IH aHTeHHBI B TOPU30HTAIBLHOM
IUIOCKOCTH Ha ypoBHE -3 1b B ceTn «rouka- )
TOYKa», HE OoJiee, rpaj
MakcumanbHasi MOIIHOCTD IlepeaaTynka, 1bBr -10 0

MakcunmansHas DMUUM, nb 13 23

OTHOCHUTENLHBIN YPOBCHb MOOOYHBIX
I/I3J'Iy‘lCHI/Iﬁ nepeaaTymuKa

B cootBerctBuu ¢ Hopmamu I'KPY Ha
JOTTYCTUMbIE TTOOOYHBIE U3ITyUEHUS

C yuerom ykazannbix pemieHuit 'KPY nopsinok odpopmiienns POC nnst paboTel B ceTn
BIIII/] MmoxHO TIpeacTaBUTh TabauIeH 3.

Ta6n.3
[Topsimox odopmiuenus POC BIIII] B cooTBeTCTBUM ¢ NEHCTBYIOIIMM 3aKOHOIATEILCTBOM
[Tonocst P3C [Tonyuenune PUY Cnaua oObekTa
paarovYacToT (orTaumBaeTcs, CpoK PaJMOCBSI3H B
6 mecsieB) Perucrpanus POC Pockomuanzop (KC-
(6ecriaTHO) 14, 6ecrutatHO)
Bue Brytpu Bue Bnytpu Bue Bnytpu
IIOMECIICHUA IIOMCUICHUA IIOMCUICHUA IIOMCUICHUA IIOMCUICHUA IIOMCUICHUA

2400-2483,5 | BC/ AP ¢ Her* Her* Her* Her* ma na
MI11 OUUM no

100MBT 1

Makc. CIEKTp.

TJIOTHOCTBIO

DUNM

10MB1/MI'y

BC/APc ma na na ma na a

OUNM 6Gonee

100MBT

AC, Her* Het* HET HET HET HET

MOIITHOCTh HE

oonee 100mMBT
[Tomocer P3C [Tonyuenune PUUY Cnaua oObekTa
paauovacToT (ormaumBaeTcs, CpoK PaguOCBSI3H B

6 mecsieB) Peructpamus POC Pockomuamzop (KC-
(6ecrtaTHO) 14, 6ecrutatHo)
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Bue Buyrpu Bne Buyrpu Bue Baytpu
IIOMCIICHUA IIOMCUICHU S IIOMCUICHU S IIOMCUICHU S IIOMCUICHUA IIOMCUICHUA
5150-5350 BC /AP WiFi | na HE na He tpeGyercs na Ja
MTI'w, 5650- | ¢ DUUM no Tpebyercs perucTpanus
6425 MI'g 200MBT 1 ) TOJIBKO B ;(i?(’)lfggﬁ)ﬂ
MaKCHMaJIbHOM moJjocax MT'w, 5650 -
CIIEKTPAJIbHOM 5150 - 5850 MI'u* (1o
IJIOTHOCTBIO 5350 .23
9I/II/IM 10 Ml"u " MPUIIOKCHUA K
MBT/MI1» 5650 - IlocTanoBNIEHUIO
IIpaButenbcTBa
5850 P @ or 12.10,
MI'u 2004 r. Ne 539
«3psaTHs u3
nepeunst POC u
BUY,
IO UIEKAIINX
pETUCTpaIun»)
BC /AP WiFi | na ma ma na na na
¢ OUUM
6omee 200MBT
AC momuocths | HET* Her* HET HET HET HET
He Oonee
100mMBT

3.4.2. Kpurepuu, Bausomue Ha BbIOop odopyaoBanus aas cetu BLITI/T

OCHOBHBIM KpPUTEPUSIMHU BBIOOpA 000PYIOBAHUS SBIISTFOTCS .

1. Pacnonoxenue cetu BILITI/I.

Cnenyer uMmetrh B BUAy, 4To auana3zoH 2,4 [T B KpyNHBIX HACEJIEHHBIX IYHKTaX
HauOoJiee 3arpyxeH. YpOBEHb MOMEX B psjie ciydaeB AoxoauT a0 -/0nbm B momoce 20
MIn. Ilpu TakoM ypoBHE MOMEX HEJb3sl PACCUUTHIBATHL HAa BO3MOXKHOCTH OOECIeUeHUS
Bbicokoro 3HaueHus SNR u mpuemsemoro kauectBa cBs3M. B 3ToM ciywae cremyer
OCTaHOBHTH BbIOOp Ha 000PYAOBaHMU nuana3oHoB 5 u 6 [T.

Cnenyer umeTh B BHUIY, 4To auana3oH 5 ['Th 3audactyro 3aHsaT. BeposiTHOCTB
MOJYYEHUSI TOJOXKUTEIbHOrO 3akiatoueHus skcreptusbl OMC u3z 'PUIl ans auanazona
6 I'T Beimre. [pu nedurure yactoT B Auanazonax 2,4 u 5 I'T'u pexomenayercs opopmiaTh
PY3 na quanason 6 I'Tm.

B ynaneHHBIX CENbCKUX HACEJIICHHBIX IMYHKTaX MOKHO PACCUMTHIBATH HA HU3KUU
ypoBeHb moMmex B auana3zoHe 2,4 [T u BO3MOXHOCTH HCIIONB30BAaHUS O0OPYIOBAHUS
nmamasona 2,4 I'T'o,.

Jns obecrieyeHnss MaKCUMaIbHOM MPOMYCKHONW CIOCOOHOCTH CIIETYeT CTPEMUTHCS K
nonydenuto PUY Ha ucnonb3oBanue paguokanaion ¢ HIIITY 40 MI'.

2. CurHajabHO-TIOMEXOBasi OOCTAHOBKA B HACEJIICHHOM ITyHKTE.
CHU3UTH MOTPEOHOCTH B KOJIMYECTBE HMCHOJIB3YEMBIX HOMMHAJIOB HECYIIMX YacTOT
(npu neduuMTEe YACTOTHOTO pecypca) MOXKHO 3a CYET MCIOoJIb3oBaHus cuHxpoHuzanuu bC.
Paborast 6e3 cuHXpoHHM3aMK, 0a30BbIe CTAHIMK MOTYT Memath Apyr Apyry (curxan bC,
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HaxoJdIIeHcs B pEeXUME Mepedaud, momaaaeT B TpakT cocenHed bC, Haxopmsimieics B
pexume mpuema), cM. puc. 1. AHamOrMYHyI0 MpoOJIeMy CO3Jal0T a0OHEHTHI COCEIHEro
CEeKTOpa, 4eil curHan takxke nomajaaet B TpakT bC u Begetr k cHmwxkenuto OCIIII. MubiMu
CJIOBaMH, HECHHXPOHHBIH peXUM pabOThl CO3/1a€T MPEANOCHUIKA K BO3HUKHOBEHHUIO
BHYTPUCUCTEMHBIX TioMeX. Jlisg paboTel B HECHHXPOHHOM PEXHUME HEO0OXOAUMO
3arpanMBaTh HOMUHAJIBI YaCTOT, MAaKCUMAJIbHO OTCTOSIIME ApYyT OT Apyra. HanpoTus, mis
paboThl B CHHXPOHHOM PEXHME, MOXKHO MOBTOPATH YAaCTOTHI Ha ofHOM 4-cexktopHoit BC mo
cxeMme fp-fg-fa-fz ¢ MUHUMaNTBHBIM pazHOCOM MEXAy HOMUHaANaMu fp u fg.

AP4 AP1
Kawpaa AP / \ /
Ha4YuHaeT
nepegaqy ) Bce AP HaumnHaioT
HE3aBMCUMO = - ” nepega4y e 0gHo
OT APYIMUX \ Bpemsa \
A H AP2 AP3 AP2
Y |G-
AP1
AP2 -
AP3 -
APS h-
a) 6)

Puc. 1. Unmroctpatiyisi BOSHUKHOBEHHSI BHYTPUCHCTEMHBIX TToMeX (a) u 6opbOa ¢ Humu (0).

3.4.3. Xapaxkrepuctuku odopyaosanusi I/

IIpu mnnanupoBanum ceru DBIIIIJ[ cregyer opueHTHpOBATbCS Ha peaav3allyio
MaKCUMaJIbHOM MPOIMYCKHOM CIMOCOOHOCTH 000pYyJIOBaHHUS. OTO TMO3BOJUT OOECHEeUnuTh
MaKCHUMaJIbHO BO3MOXHYIO TPONYCKHYIO CIIOCOOHOCTh CEKTOPOB U, CJIE€JI0BaTEIbHO,
HAuWBBICIIEE BOCIPUHUMaeMoe a0OHEHTaMH KadecTBO oOcmyxkuBaHus. IlpomyckHas
CIOCOOHOCTh B 3aBUCHUMOCTH OT HCIOJIb3yeMOH MOAYJSIMOHHO-KOJOBOW CXEMBI,
KOJMYECTBA MPOCTPAHCTBEHHBIX TOTOKOB MW  BEIWYWHBI  3alIMTHOTO HHTEpBala
npeacTaBiIcHa B TaOHIe 3.
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Tabm. 3
. . Data Rate, Mbps (20MHz) Data Rate, Mbps (40MHz)
:\rfdii Type ng;gg SSI?:::’]IS Guard Int Guard Int 400ns Guard Int Guard Int
800ns (SGI) 800ns 400ns (SGI)

0 BPSK Yo 1 6,5 7,2 13,5 15

1 QPSK Yo 1 13 14,4 27 30

2 QPSK Ya 1 19,5 21,7 40,5 45

3 16QAM Yo 1 26 28,9 54 60

4 16QAM Ya 1 39 43,3 81 90

5 64QAM 2/3 1 52 57,8 108 120

6 64QAM Ya 1 58,5 65 121,5 135

7 64QAM 5/6 1 65 72,2 135 150
256QAM Ya 1 78 86.7 162 180
256QAM 5/6 1 N/A N/A 180 200

8 BPSK 12 2 13 14,4 27 30

9 QPSK 12 2 26 28,8 54 60

10 QPSK Ya 2 39 43,4 81 90

11 16QAM 12 2 52 57,8 108 120

12 16QAM Ya 2 78 86,6 162 180

13 64QAM 2/3 2 104 115,6 216 240

14 64QAM Ya 2 117 130 243 270

15 64QAM 5/6 2 130 144 .4 270 300
256QAM Ya 2 156 173.3 324 360
256QAM 5/6 2 N/A N/A 360 400

3HaunTEeNbHAS YaCTh MPOIYCKHON CITOCOOHOCTH paauo-uHTEepdelica 3aTpadynBacTCs Ha
nepenavy ciyxeonoit napopmaiuu. [losTromy uem Gosbiiie aOOHEHTOB, TEM HIKE CETEBas
NpOIyCKHAasE  CrMOocoOHOCTh.  MakcumainbHas, obOecrneunBaemas MCS  mpomyckHas
CIOCOOHOCTh, UMEET MECTO B TOM Cjydae, KOoTjJa Iepeaadya ujaeT B (MId OT) HalpaBlICHUU
omHoro aboHeHTa. [lpm yBenmWueHWW KoJWYECTBA AOOHCHTOB TIOSBJISIFOTCS TMMay3bl W
CiIyeOHbIe COOOIIEHHS, KOTOpPhIE CYIIECTBEHHBIM 00pa30M CHUKAIOT CETEBYIO CKOPOCTb.
[lepenaercss HekoTopas ciyxeOHas uHGOpPMAIUsi — MasK, MOATBEPXKICHUS TOCTaBKH,
pacniucanue nepenaun. CinyxeOHas nHPopMaIus 0 KHA OBITH JOCTYITHA BCEM aOOHEHTaM,
Y TIO9TOMY TI€pe/IaeTCsl Ha CaMO HU3KOM MOTYJSINUUA. DTO YACTUYHO CHUKAET EMKOCTh.

Hwxe npencraBnena orenka mpomnyckHoi cnocooHoctu TJI mo meroguke Cambium,
cnemanHas g pexuma TDMA BHII, mms 30 aGoneHtoB. CKOpPOCTH yKa3aHbI
arperupoBaHHbIe (BBepx + BHU3), MoOut/c.

Tabm.4
Vst Moaynsiuust u Mowur/c mpu HIIITU 20 MI' u Mowur/c mpu HIITTNY 40 MI' 1 30 axT. ab.
KOJINPOBAHHUE 30 axr. a0.

MCS15 64QAM 5/6 90.3 191.4

MCS14 64QAM 3/4 80.2 173.9

MCS13 64QAM 2/3 72.8 153.6

MCS12 16QAM 3/4 52.6 115.2

MCS11 16QAM 1/2 35.0 76.8

MCS10 QPSK 3/4 27.6 59.3

MCS9 QPSK 1/2 17.5 38.4

MCS7 64QAM 5/6 SS 45.2 97.7

MCS6 64QAM 3/4 SS 41.8 86.9

MCS5 64QAM 2/3 SS 35.0 76.8

MCS4 16QAM 3/4 SS 27.6 59.3

MCS3 16QAM 1/2 SS 17.5 38.4

MCS2 QPSK 3/4 SS 14.2 28.3

MCS1 QPSK 1/2 SS 10.1 20.9
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[Ipu 30 aboHEeHTaX HAJIUIO CHIXKEHHE MPOMyCKHOM crocoOHoctd Ha 38%...36% 1o
CpPaBHEHHUIO C 3asBisieMoy ctangaprom 802.11n.

4 N
300
= 33BWCMMOCTb NPOMYCKHOM
\ CNocobHOCTHN OT KoNNYecTBa
250 aboHeHTOB Npu HLWMW 40
My,
200
HLWMNW 20 My,
= \
100
50 - HLWNW 10 Mry,
0 T T T T T T T T T T T T 1
1 5 10 15 20 25 30 35 40 45 50 55 60

o J

Puc. 2. 3aBucMMOCTh MPONMYCKHOH crocoOHocTH cekrtopa (MOHUT/Cek) OT KoIM4ecTBa
aboneHToB nipu ucnonb3oBanun MCS15 (64QAMS/6 u MIMO2x2).

Hcxons U3 TOCTHKUMBIX BEJIMUMH MPOMYCKHON CITOCOOHOCTH CEKTOpa JIJIs Pa3InyHON
IIMPHUHBI JIOCTYITHON TOJIOCHI 4YacTOT paauokanana Af mpu wucnomszoBanun MCS15
PEKOMEHIYeTCsl CIIEAYIOIIee KOJMIECTBO MOAKIIOUYSHH B CEKTOpE:

—  Af 40mI 11 — 45 noAnIMCUYHUKOB.
—  Af20mI 11 — 25 moANMHMCYNKOB.
— Af 10mI'y — 15 moanucymKoB.

[lpu TakoM KomuvecTBe AaOOHEHTOB W TIPU HMX OJHOBPEMEHHOW aKTUBHOCTHU
(Hauxynmui ciydail) NOpomycKHass CHOCOOHOCTh KaXJIOTO MOJAKIIOYEHHS COCTaBUT
IpUMEPHO
3,5 Moburt/cex. OgHako ¢ y4YeTOM pa3HOW BOCTPEOOBAHHOCTH pecypca MpPOIYyCKHON
CHOCOOHOCTH pa3HBIMU a0OHEHTaMH B pPa3HbIE NMPOMEXYTKH BPEMEHH BOCIIPHHHMAaeMast
a0OHEHTOM CKOpOCTh meperauu Oyzaer Beime. [Ipm 3TOM peKOMEHIyeTcs KOJIMYECTBO
noanucunkoB ycayru IP TV He Oomnee 20% OT pEeKOMEHIOBAaHHOTO KOJIMYECTBA
MOJIKTFOYEHUM B CEKTOPE.

YeM BbIIE MOAYNSIHMS W  OTHOCHTENbHAS CKOPOCTh  MOMEXOYCTOWYHBOTO
KOJMPOBaHUs, TeM OoJiee BhICOKHE TpeOoBaHus MpenbsaBisitoTces k Benmnunae SINR. 3xech
MHOT'0€ 3aBUCHUT OT YPOBHSI TeXHWYEeCKOW peanm3anuu. OHAKO, €CIIM OPHEHTUPOBATHCS Ha
CpPEeIHWI YpOBEHb CpEeIM BCEX NPOU3BOAMUTENCH OOOpPYNOBaHHsS, TO TpPH OTCYTCTBHU
BHEIIHUX TOMeX 4yBCTBUTENbHOCTh (RSSI, TpeOyemas st MCHONB30BaHHA KOHKPETHOU
MCS) npuemuukoB bC u AC mns paznuanasix MCS u HIITIU cnenytorias:
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Tabmn. 5
YyscTBUTENBHOCTL, dBmM (¥246)

Moaynsuusa n

KoAMpOBaHHE l\/??u, 40 My | 28MMy | 20 My | 4Mru | 10 My | 7 Mru 5MMy | 3.5Mry
BPSK 1/2 -82 -84 -86 -87 -88 -89 -90 -91 -92
QPSK 1/2 -80 -82 -84 -85 -86 -87 -88 -89 -90
QPSK 3/4 -78 -80 -82 -83 -84 -85 -86 -87 -88
16QAM 1/2 -75 -77 -79 -80 -81 -82 -83 -84 -85
16QAM 3/4 -73 -75 -77 -78 -79 -80 -81 -82 -83
64QAM 2/3 -67 -69 -71 -72 -73 -74 -75 -76 -77
64QAM 3/4 -65 -67 -69 -70 -71 -72 -73 -74 -75
64QAM 5/6 | -62 64 66 67 -68 69 70 71 72

Craenyer opueHTHpPOBaThCs Ha ucnonb3oBanue MCS15 (64QAM 5/6 MIMO2x2).

3.4.4. IlpuHUUN BHIOOPA AHTEHH

[Iupraa [IH anTeHHsl bC u3mepsercs no ypoBHIO -31b OTHOCHTENBHO TJIABHOTO
makcumyMma JIH u, kak mpasmino, cocrasiser 60...65° 90°, 120°, 180°, 360° (omni). ITo
pesyiabTaTaM  O3HAKOMJIGHHST € TIpaUuecKuMu  H300paXKEHUSMU  XapaKTEepPUCTHUK
HAIMpPaBICHHOCTH PAa3HOTHUITHBIX AHTCHH, JeKiIapupyeMbix kak 90° u 120°, caenan BbIBOZ,
4TO IpH yKazaHuu mupuHbl J{H 3adacTyro ymamuumBaercss ypoBEHb, HA KOTOPOM JAEJAOT
3acedkyu npu usMepenun mupunbl JH. B IH mns antennst 120° wm 180° mmpuna JIH
gacTo OepeTcs Mo YpOBHIO -6 1b, Torma Kak Jisl aHTEHHBI 90° 1o ypoBHI0 -3 1b.

Cpemu cektopubix MIMO aHTeHH HauGoJiee MOMyNsSpHbIe Mojeny Ha phiHke — 90°
(o ypoBHio -3 1B). Antenns! ¢ mupuHoi JJH 120° Toxe ecTh B uHelike, HO npu Gosee
JIETaJLHOM PACCMOTPEHMH OKasbiBaeTcs, uto 310 Te ke 90° (120° mo yposHio —6 1b),
1100 OHM JIOPO’KE U MEHEe BOCTPEOOBAHBI.

[Tpu nepexone ot 90 x 120 rpax IH u3mensiercss Takum o0pa3oM, UYTO YCHIIEHHE B
LEHTPaJILHOM HalpaBieHuH nagaet (nmpumepHo Ha 1 - 1,5 nb), ycunenue Ha nepudepun
BO3PACTAET, U MPU ITOM pacTeT YPOBEHb U3IYUCHHS B COCETHHE CEKTOpa (3a Mpeaesnsl yria
120 rpan.). To ecTh u3mydaemasi MOITHOCTH Ha mepudepun BozpacTaeT cnado (Ha 1-1,5 n1b),
HO 3aTO 3aMETHO NepeKaunBaeTCsl B TOOOYHBIE HAMPABIEHUS, YBEIMUNBas UHTEP(DEPEHIUIO
B COCEJIHUX CEKTOpax.

—

" "
0

Puc. 3. JIH cekTopHOI aHTEHHBI B a3UMYyTaIbHOU (--) M YIIIOMECTHOM TUIOCKOCTAX (--).
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Ecin roBoputb o0 bBC U3 HECKOJIBKHX CEKTOPOB, AaHTEHHbl 90° BBIIAIAT
npeanouTuTensHee, yem 120°., B cuily ciie1yromux o0CTOATEeNbCTB:

— JIy4dliedl pasBs3KM MEXAY COCETHHUMHU CEKTOpaMH, YTO OCOOCHHO aKTyaJlbHO
qurst muanasona 2,4 I'T'n ¢ 3-msa emesxapiMu KaHanamu 20 MI;

— OonplIelt KOMMEPUYECKOW NPHUBJIEKATENBHOCTA (JOCTYIIHOCTH Ha PBIHKE U
MEHBIIIEH CTOUMOCTH).

B cuny mepednciieHHBIX NMPUYUH PEKOMEHAYETCS MCIOib30BaTh Ha bC aHTEHHBI C
mupuHO [IH B asumyrtanbHON mmockocTd mo ypoBHIo -3a1b 90° mo ypoBHio -6ab 120°.
YpoBeHb yKa3zaH OTHOCUTENBHO Makcumyma JIH.

5

105*

TET L

Puc. 4
st obecrieuenust BHyTpucucteMHO DOMC B yCIOBHUSX MCIIOJIB30BAHUSI OJTHOM U TOU

K€ 4acTOThl B OIIIO3UTHBIX CEKTOpax CJIELYyEeT MCIOJIb30BAaTh AHTEHHBI C COOTHOILIEHUEM
u3Ny4deHus Brnepea-Haszan (front to back ratio) ne menee 30 nb.

Pacuetsl YHEPreTUYECKOTO OroKeTa PaauOINHAN BBIITOJIHSIOTCS
CHEIMAIN3UPOBAHHBIM IPOIPAMMHBIM OOECII€YeHHEM, MPOrPaMMHBIM OOecredeHneM
POU3BOIUTENS 000PYI0BaHUs WK oomeaoctymnHbiM Pathloss (http://www.pathloss.com/ )
U Jp.

Pexomennyercs nonydats PUY cpa3y Ha 2 nossipu3anny, NOCKOJIBKY UX KOJIUYECTBO
HE BIIUACT HA LICHY.

Bmecte ¢ MOIIHOCTBIO MepelaTyuKa W YyBCTBUTEJIBHOCTBIO  IPUEMHHUKA
KOA(G(ULKUEHTHl YCUJICHHUS aHTEHH OINpPEAeNsioT NalbHOCTh OOCTY>KMBAaHHUS aOOHEHTOB.
VYBenmuuenne Kod(pdUIMEHTa YCWIeHUs aocTuraercs cyxkenuem J[IH B BepTHKanbHOM
IUDIOCKOCTH 3a CYET YBEIWYCHUS «ITAXHOCTU», KOJIMYECTBA AHTCHHBIX DJJIEMEHTOB II0
BepTukanu. [Ipu nnanuposanuu cetu BT pekomeHayeTcss 06eceuynTh SHEPreTUUCCKUMN
NOTEHIMANl PaJUOJIMHUH, JOCTATOYHBIN JUIsl pabOThl HA MOAYJISILIMOHHOW CXEME BBICIIETO
nopsinka, 64QAMS/6. B aTom cirydae MoxeT OBbITh OOeclieueHa MaKCHMaIbHAs TIPOITYCKHAsI
crocoOHoCTh cektopa. Mcnonb3ys 3Ty nHdopmainuio 1 3aaaBmuch 3HaueHueM KY anTeHH
MOKHO OIEHUTh JaIbHOCTh OOCITYXHBaHUSA, A0 KOTOPOW HCIOJB3YETCS MOIYJSLUOHHO-
KOJIOBBIE CXEMbl HU3KUX MOPSAKOB U HE IPOUCXOIUT NOTEPU MPOITYCKHOM CLIOCOOHOCTH U3-
3a Iepexo1a Ha MOAYJISIIUOHHO-KOIOBBIE CXEMbI HU3KUX MOPSAIKOB.


http://www.pathloss.com/
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B cnyuae pacmonoxxeHuss aOOHEHTOB 3a TMpeaeliaMu ynajaeHuss Ha KoTopom RSSI
CTaHOBHUTCSI HIDKE YPOBHS, cooTBeTcTByromero 64QAMS/6 cnexyer mcmonb3oBath AY ¢
aHTeHHaMH ¢ Oosiee BbeICOKMM KV, oOecreunBaromuM TpeOyeMblii JHEPreTHYCCKUN
TIOTEHITHAIT PAOTHHHH.

Panee ycranoBieHHoe Ha ceTsix OOmectBa obopynosanue BILII/ pexomennyetcs
IPOJOJKATh MCIIONb30BAaTh, HE MPOBOJS 3aMEHbl Ha 00OPYJOBaHHE, PEKOMEHIOBAaHHOE
JAHHOU TEXHUYECKOU MOJIUTUKOM.

3.4.5. ApxurekTtypa u cepBucHas moaesb cetu BIIITIJI.
Cetp BIUIIJ[ cocToUT U3 cneayronmuX KOMIOHEHTOB:
— Kommyratop moctyna c¢ mopramu GE, o0ecnieuuBaronuii, MOAKIIOYEHHE K
tpancopTHoi makeTHoil cetu [IAO «PTK» u GE coeaunenune c paano-moayiieMm
BIIIII.

— BbC BHIIIJ] — 6a3oBas crtaHius (TOYkKa IOCTYIa), OOeCIeYrBaroias MOIKIIOYCHUE
JTOMOXO3SICTB M KOPITOpaTUBHBIX KIMeHTOB K cetu BIIII/] mpu momomu aboOHEHTCKHUX
CTaHUUU (YCTPOWCTB) C HAPABICHHBIMU AHTEHHAMH.

— AC (AY) BIUIITJ — aboHeHTCKUE CTAaHIIUU C HAMPABIEHHBIMH aHTEHHAMHU.

[Iepedens ycuyr, npenocrasiusieMmsix depe3 cetb BIIII, apxutekTypa m cepBHCHAs
MOJIETIb OTIPECIIACTCA Ha YCMOTpeHHe 0JI0Ka TeXHUYeCKOi nHPpacTpyKTypsl MP®.

[Ipu pasBepteiBanuu cetu OecrnpoBonnoro IIIIJ] B HaceneHHOM IyHKTE, IO
pe3ynbTataM TPOEKTUPOBAHUS BBIOMPAETCS MECTO YCTAaHOBKHM ONOPBI, HAa KOTOPOM
pacnonaraercst bC BIUIT/I, mogBoauTcs anexkrponutanue u maructpanbHas BOJIC.

Onexrpornuranue u MmaructpansHas BOJIC 3aBoasiTcs B kiimMatudeckuid mkad immbdo B
IIOMENIECHUE, B KOTOPOM pa3MENIAtOTCs CICTYIOIINE SJIEMEHTHI:

— VYBIIIIT HoMuHanbHeIM Hanpsbkenuem 48 BonbT nu6o WBIT 220 B. [ns
MHUHUMH3ALUU 3aTpaT, B caydae, ecau cerb bIIIIJ] He wcnonb3yercs s
NPEOCTaBICHUs YCIyT Tele(OHHOM CBs3U (CepBUC HEe BOCTpeOOBaH), oOecreueHne
rapaHTUPOBAHHOIO OecrepeOONHOro 3JIEKTPONUTAHUS HEo0S3aTeNbHO, TOCTATOYHO
MCIIOJIb30BaHUS TOJIbKO MITATHBIX 0s10kOB POE. Ilenecoobpa3HocTh npegocTaBieHus
YCIIYTH ONpPEeNsIeTcs: OJIOKOM TEXHUYECKOU TeXHUYECKHM HHPpacTpyKTypbl MPO.

— DJIGKTPOCYETYUKM M aBTOMATHI, 4e€pe3 KOTOPBIE DSJIEKTPOIUTAHHE IIOJACTCS Ha
o0opyaoBaHHEe. DNEKTPOCUETUYUK MHOTOTAPU(DHBIA C BO3ZMOXKHOCTBIO YyJaJI€HHOIO
cheMa nokazanuii cuetunka cucremort ACKYD uepes [P-unrepdeiic.

— Kommyrarop nocryna Ethernet ¢ mopramu GE, KOTOpBIN CITy>KUT TOYKOM JOCTyMa K
TPAHCIIOPTHOM MAaKETHOM CETH IOCTyIa, U MpeJHa3Ha4YeH Ul MOAKIKYECHUS paguo-
Mo1yJel 6ecripOBOAHOTO JOCTYIA.

[Tpu crpoutennsctBe cetu BIIITJ] Mo BO3MOXXHOCTH (C TOYKH 3PEHHUSI ONTUMAIBHOTO
panuo-TUIAaHUPOBAHMUS) PEKOMEHAYETCSl HCMOJb30BaTh BAHJIAJIOYCTOMYMBBIM ImKad C
IIPOMBIIIJIEHHBIM KOMMYTAaTOPOM JOCTYIIA I peaju3aliy yCIyru foctyna B IHTepHeT u3
COCTaBa YHUBEPCAJIbHBIX YCIYT CBSI3U (T€XHUYECKHE TPeOOBaHUS yTBEPKIACHBI MPHUKA30M
ITAO «Poctenekom» ot 21.02.2019 Ne01/01/220-19).

Tak »xe pexomeHayercss K ucnoyib3oBaHuio pasmemienne bC BUII/] Ha 3panusx,
JOMUHUPYIOUIUX 110 BBICOTE, TPAHUYALIUX C 30HAMU MaJIO3TAXKHOW 3aCTPOUKHU.
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Ha omope MonTtupyercs o6opynoBanue bC BUIII/, npenHa3HaueHHOE IS
npenocrtasienuss ycayr I/, obecneunBaromiee, mpu HEOOXOAUMOCTH, BO3MOXKHOCTH
MUTrpanuu TeeOoHHBIX ceTeil Ha TexHoaoruio VolP Ha 6a3e tpancmopra Wi-Fi.

PTV BRAS VolP

&=

Fhone

Puc. 7

C Touku 3peHus cepBucHoil Moaenu cextop BUIIIJ] mMoxeT paccmarpuBaTbes Kak
«pacnpenenenubiii kommytarop» FTTB. ITopt GE na 6a3oBoii craniuu 3to UpLink mopt
Takoro kKommyrtaropa, nopt Ethernet aOoHEHTCKOW cTaHIUMU 3TO MOPT JOCTYIMA 3TOTrO
KOMMYyTaropa.
CepBucHas MOJICJIb MOKET OBITh peaJIn30BaHa Pa3HBIMU CIIOCOOAMMU:
1) Kimumenrckuit VLAN (C-VLAN) wucnone3yercs s JOCTaBKA MHOXECTBA
CEPBHCOB OTAEIBHOMY MOANUCUUKY.

2) CepBucubiii VLAN (S-VLAN) ucnonbs3yercs /i JOCTaBKU OTACIBHOTO CEPBHCA
BCEM IMOJNMUCYUKAM.

3) KomOuHMpOBaHHKII cr10CO0.

VY abonenta, kak u B cetu FTTB, ycranaBnmuaercs Ethernet L3 CPE. TerupoBanue
Tpaduka myisa nepenaun uHpopmanum o mpuHamiexkHocth Kk VLAN ocymectsisercs B
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cootBeTcTBHU co ctangaptom |IEEE802.1Q nmo merony, cienupuimpoBaHHOMY CTaHIApTOM
IEEE802.1p.

AY HacTpauBaeTcsi B peKHUME MOCTA.

Coznaercss BUpTyalibHas JIOKaJdbHAs CETh YIPaBJICHHS C HAa3HAYEHUEM €U BBICHIETO
IPUOPUTETA U HACTPAMBAETCS MapaMeTpsbl AocTyna K uHTepdeiicam ynpasienus TJI uepe3
Management VLAN, manpumep: vlanid: 108, 802.1p cost:7.

[Ipumep npencTaBieH HUKE.

BRAS

ﬁ ong oAD @
‘_ P OCTE SRR B

EoMsayTaTOR
Bazopan T ADCTYNA

P

naarhopmMa

Puc. 8

B ciygae npenocraBnenust abonenty tpex ycuyr (SIP renedonus (VoIP), IPTV,
Internet) npumep manmuara VLAN it 24 aGOHEHTOB BBITJISIIUT CIICIYONMM 00pa3oM:

VLAN 99 — yIpaBJieHUE.
VLAN 100 — Multicast.
VLAN 101 ... 124 — PPPoE 10 BRAS (1 VoD) st abonenToB ¢ 1-ro mo 24-ro.

VLAN 4001 (Default) —VLAN nns nepenaun tpaduka VOIP (oOmuit st Bcex ab-B).
Homepa BupTyanbHBIX JIOKaJbHBIX CETeH B3ATHl i mnpumepa. Moryt ObITh
MCIOJIb30BaHbl HOMEpA, MPUHATHIE B (pUiIHae.
Otu VLAN A0KHBI TPOXOJUTH HA TIPOBOIHOM HHTep(derice 6a30BOil TOUKH JOCTYTIA.
TarupoBanue Tpaduka NPOUCXOAUT CIEAYIOUIUM 00pa3oM:
[Tepsrrii (Ha pucynke 10) abonentckuii Moayis (SM Nel) terupyet Tpaduk:

1) Management VLAN ID 99.
2) Multicast VLAN ID 100.
3) Data VLAN ID 101.

DownLink tpaduk IPTV multicast noctynaer u3 cetu ¢ Terom 100, TerupoBanue
caumaercs B SM u tpaduk npoxoaut B L3 CPE.
Tpaduk nanupix moctymaer or L3 CPE 6e3 TeroB, cHaOxaerca B aOOHEHTCKOM

monyne BIIIT/ rerom 101.
DownLink tpadguk mansbix ¢ terom 101 mpu mepepaue mocTynaer B aOOHEHTCKUN
monynb BTN/, kotopsiii cHumaet Ter 101.
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4) Aoonentckoe CPE L3 Terupyer tpadux VolP metkoii 4001. Ha SM VLAN 4001
HacTpauBaeTcs kak Membership, on npoxoaut uepe3 SM HEM3MEHHBIM U ITOCTYNAET
B ceThb ¢ TeM ke Terom 4001.
Tpaduk VoIP MoxHO W HE TerupoBaTh. B 3TOM ciydae mpuopuTe3alus rojJoCoBOTO

Tpapuka jenaercs Ha ocHoBaHuM MeTkn DSCP, a B MarucTpaabHOM KOMMYTaTOpe
OTCOPTHUPYETCS TOJIOCOBOM TpaduK C MOMOIIKI0 protocol-based mim mac-based vian.

B mHactosmee BpeMs OOJBIIMHCTBO MPOU3BOJAUTENEH (TIOYTH BCE) HE MOTYT
npeIoKuTh 3(Q(EKTUBHBIM MPOTOKON JOCTaBKM multicast Tpaduka B paguokaHaie. IToO
CBA3aHO ¢ pa3HbIMU ycinoBusMu PPB B HampaBienusx pasubix AC, pa3HbIM 3HaUYE€HUEM
SINR s pasuabix AC u, Kak ciaeACcTBHE, HEOOXOAMMOCTBIO UCITOIb30BaHus pa3Hbix MCS.
Ecim nmo kommyrtaropa poctyma multicast umeer MecTto, TO Jajiee OH JOJKEH OBITh
npeoOpa3oBaH B unicast W mepegaH OTACITBHBIM MOANMCYNKAM B OTICIBHBIX BPEMEHHBIX
cinotax. B cBs3u ¢ aTUM pexomeHayercs mnpepocraBieHue ycayru IPTV mocpeactBom
texaojoruu OTT.

Bo3moxeH BTOpoil BapuaHT MpeoCcTaBlIeHUs YCIyTr aboHeHTy, 0e3 ucnoias3oBanus L3
CPE. B stoM cityyae npegocTaBisieTcs yciayra goctyna B IHTepHeT, a B cilyyae Hallu4yus y
AOoHeHTa cOOCTBEHHOT0 KoMmyTatopa (mockonbky AC MMeEeT TOJBKO OAWH TOPT) €IIe
ycayru [IPTV nocpenctsom OTT.

Bo BTOpoM Bapuante (okazaHue enuHcTBeHHOU ycnyru «Jloctynm B MuTtepHet») AC
HACTpauWBaeTcsi B pEKUME MOCTa, HO IMpPU HEOOXOAMMOCTH oOecreunuTbh abOHEHTY
BO3MOKHOCTH TOJIKJIIOYEHHsI COOCTBEHHOTO KommyTraTopa AC HacTpauBaeTcsi B peXHUMe
MapuipyTtusaropa u ucnionssyercs kak AC u PPPoE-CPE ogHoBpemeHnHo.

Hcnonb3oBanne S-VLAN B kadectBe 0a30BOil CEpPBUCHOW MOJIEIH MPEANOIaraet
IIPEIOCTABJIEHUE TEX JKE€ YCIIYT:
— JlocTyn B MHTEpHET;
— SIP-tenedonus;

- OTT-TV.
[lepeueHp  mpenoOCTaBIAEMBIX  yCIOyr  ompeaensercs  OJIOKOM — TEXHMYECKOU

uHppacTpykTypbl MPO.

Jnst npenocrasienust yeuyr Triple-play neo6xomumo nammume L3 CPE, B manHOM
ciydae aDOHEHTCKasl CTaHIIHs HacTpanBaeTcs B pexum Bridge.

Jnsa nonkmouenuss bC k cetm mopT KOMMYyTaTopa HACTpaWBaeTCs Ha JOCTYI K
cepsucam: ynpasienue, Unrepner PPPoE, VoIP; IPTV.

s ympaBnenusi 6a30Boil U aOOHEHTCKOW CTaHIMEH OPraHU3yeTCs BbIIEICHHBIH
VLAN (MgmtVLAN). Onmuonansao opranusyercss VLAN i ynpaBieHus: aDOHEHTCKUM
HJTI030M ITocpencTBoM npoTokosia TR069.

Kaxnpiit u3 cepBucHbix VLAN siBisieTcss o0, 1Jisi Bcex aOOHEHTOB, BXOJSIINX B
kiacrep. M3omsanus L2 tpaduka mexay abOHEHTaMu MPOU3BOJUTCS CpeAcTBaMU 0a30BOMH
CTaHLIAH.
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BC wnHactpamBaercs B KauecTBE MocTa MexAy panuo-unrepgericom u Ethernet-
untepdeiicom ¢ BoeiaeneaueM VLAN ynpaBnenus.

AC HacTpauBaeTcsi B KauecTBE MocTa Mexay paauo-untepdeiicom u Ethernet-
untepdeiicom ¢ BeiienenueM VLAN ynpaBieHus.

HIudpoBanue panuno-unrepdeiica BC/AC, a Takke MeTOJbl aBTOPU3ALUHU IS
noakmodeHuss K Wi-Fi moryt ObITh BEIOpaHbI 1iist peskuma «Openy. [Ipu sTom criermmdrika
OPONPUETAPHOrO0 3(UPHOrO MPOTOKOJIA OECKOUIM3MOHHOIO JOCTYNAa HE IO3BOJISET
MOJAKIIOYUTHCS K JaHHOUW ceTH ObIToBBIM Wi-Fi ycTpoiicTBam.

CPE wnacrpauBaercs Ha ycayru VolP u PPPoE. LAN-untepdeiicet CPE
HACTPauBaIOTCS B COOTBETCTBUM C MPUHATHIMU B (hrsirase mabloHaMuU:

— Astopuszauus VolP npoucxoaut mexay CPE u SoftSwitch;
— Astopusanusi PPPoE npoucxonut mexny CPE u BRAS;
— VYcayry IP-teneBuieHue  mpeasaraercs  IpPENOCTABIATH  MOCPEACTBOM

texHosioruu OTT npu Hanmuuu ycnyru « HTEpHET.
B cnywae mnpenocraBnenuss ycayr «octyn B HWurepner» m OTT-IPTV- AC

HACTpauBaeTcss B pexuMme «Mapripytuzatop». I[lpu srom WirelessWAN wunTepdeiic
HacTpauBaeTcst kak PPPOE-kmuent, na WiredLAN wuHTepdeiic mpenocTaBisieT AOCTyN B
untepHer no texHojorun IPOE DHCP. DHCP cepsep HactpamBaercs Ha AC. Takum
0o0pa3oM abOHEHT MOXET MOJKIIOYUTh K NopTy AC Kak nepcoHalbHBINA KOMIBIOTED, TaK U
cooctBennbiit CPE win Wi-Fi-mapmpytuzarop ObitoBoro HazHauenus. OTT-BOX moxer
ObITh MoAKIIOYeH Ju00 K mopty AC nmbo k aboHeHTckomy oOopynoBaHuto. [Ipu sTom
OCTaJIbHBIE YCIIYTH, B TOM 4Hcie yaan€éHHoe ynpasieHue AC, HeJOCTyIHBI.

Pexomenpayercs npenocrasnenue yciayru IPTV nmocpeactsom texnonoruu OTT.

[TockonbKy psn npou3BoaAUTENEH i yripaBieHUs: QOS He UCTIONB3YIOT MexaHu3M SP
(cTpororo nmpuopuTeTa), a UCMOIL3YIOT MexaHu3M WFQ (B3BElIEHHOW 4eCTHOM o4epesu)
JUIsl HanboJiee TMOJHOTO HCIIONb30BaHUS PECypCcoB paauouHTepdeiica, TO MpU HEKOTOPHIX
YCIIOBHSIX BO3MOJKHBI IOMBITKM TOYKHM JOCTYIA MEpeaaTh U30bITOK HU3KOIMPHOPUTETHOTO
Tpapuka B YCIOBUSAX TOJHOCTBIO 33J€MCTBOBAHHOM NPOMYCKHOHM crnocoOHocTH. Bo
n30exaHue 3TOro 00s3aTeNIbHO OrpaHUYEHUE HU3KOMIpUOopuTeTHOrO Tpadhuk Ha BRAS.

Jlnst monutopunra u ynpasienus cersmu BUIIT (BC u AC) moryT ucnons3oBaThCs
JIOKaQJIbHbIE CHUCTEMbl YympaBieHus P® wiM OTAeNbHbIE CUCTEMBI OT MPOU3BOJIUTEINS
o0opynosanust BILTI/I.

MownwurtopuHr unrerpupyercs ¢ cucremoii FM /PM MP® cereit nocryna (INITI SOLO
win COBA) as meproandeckoil MpoBepKH JOCTYIMHOCTH TOYKHU JOCTYIA 1Mo icmp / snmp.

ITockonpky BIIIIJ] paccmaTpuBaercs, Kak BapUAaHT OPraHM3ALUU IIOCICAHEH MUIIH,
TO A1 okazaHus yciuyr Ha cetsx BIUIT/] ucnonb3yrores cymectByromue BRAS v 6umaunr
o0brunbIx yemyr LTI

Tax kak ucnonp3yorcs BRAS u Owmmumar I, to u COPM peanusyercs 1o
aHaJiorny ¢ oosryHbIMH 1IITT/] BKIIFOUEHHAMMU.
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3.4.6. PexoMeHAalMU 1O NJIAHHPOBAHUIO ¥ Pa3MellleHUI0 000PY10BAHUSA
Jlia pazmenienust bC B kauecTBe aHTEHHBIX OIIOpP PEKOMEH1YETCsl HCTIOIb30BaTh:

— AMC ITAO «PocTenekom» npu UX HAJTUIUH.

— AMC 00O «T2 MoGaiin».

— AMC npyrux onepaTopos.

— 3pmaHus, JOMHUHHMPYIOIIME 1O BBICOTE HaJ 3acTpOMKOM B  MecTax
COCpPEJIOTOUEHHS] aOOHEHTOB.

— Omnopst  YIIH, ocHamieHHble METAJUIMYECKMMH  OTOJIOBHUKAMM ISt
YBEJIMUYEHUS JATIBHOCTH MPSIMON BUIMMOCTH.

Pexomennyercs pasmenieHrne bC B MHOTOKBapTUPHBIX JOMAaX JIMOO MHBIX 3/1aHHUSX,

JTOMUHUPYIOIIMX MO BBICOTE W TpaHUYAIIUX C pallOHAMU MalOdTaKHOW 3acTpouku. [ns
pa3MeIIeHUsT PaAuO-MOAYyJed C CEKTOPHBIMU AaHTCHHAMU PEKOMEHIYETCsS YCTaHOBKa
TpyOOCTOIKM Ha KpoBJie Win (pacage. IToO MUHUMHUZUPYET 3aTPAThl HA CTPOUTEIIBCTBO.
[Tockonbky MOUTHOCTH nepenatunka paauo-monyis BIIITJ] ne npeBocxonut 1 Br,
TO TPOOJIEMBI C COTJIACOBAHHEM Pa3MEIICHHUS HE BO3HUKAIOT, B OTIWYUE OT MOOMJIBHBIX
OMepaToOpoOB, KOTOPHIM pa3MECTUTh OOOpPYIOBaHWE B IKWJIOM JIOME 3aTPYAHHUTEIHHO,
MPUXOJAUTCA HAXOUTh MPOMBIIIJIEHHBIE U AMUHUCTPATUBHBIE 31aHus 1100 cTtpouth AMC.
CrnenyeT y4YuThIBaTh, YTO HAJUYHE MPSIMON BUAMMOCTH HE SIBJSETCSA JOCTATOUYHBIM
yCIIOBUEM ISl KaueCTBEHHOM paboThl BhIcOKO4acTOTHOU pamuonuuun bC—AC. Jleno B
TOM, YTO JUIMHA CBETOBBIX BOJIH 3HAYWUTEIHLHO KOpPOYE BOJH pauoAHarna3zoHa, MO3TOMY,
JaXKe €CJIM BUJHA MPOTUBOMOJIOKHAS CTOPOHA PAJUOIMHUU, 3TO HE 3HAYUT, YTO JAHHOE
CcBOOOIHOE TPOCTPAHCTBO TaKXke "Mpo3padHo" Jis BOJIH paauojuarna3oHa. B pesynbrare,
€CJIM aHTCHHBI YCTAHOBJICHBI TOJILKO HCXOJSl W3 HAJIMYUS TPSMOW BUIUMOCTH, YPOBEHBb
CUTHAJla B TOYKE NMpPHUEMa MOXET ObITh MOJBEPKEH TIIYOOKHM 3aMUpaHUSIM, MPOIYCKHas
CIOCOOHOCTh OYyZeT MUHUMAJIBLHOM, TIOTEPH U MOBTOP MAKETOB, a TAKXKE MPOIagaHus CBSI3U
crenaroT paboTy paauoNMHUU HEBO3MOXKHOW. [l ycToiumBOil pabOThl pagHOIUHUU
TpeOyeTcsi, 4TOObI CBOOOTHOW OT MPENsATCTBUN ObUIa 00JaCTh MPOCTPAHCTBA, UMEHYeMas
30HOM MHUHUMAJIBHO HEOOXOAMMOHN i1  pachpoCTpaHEHUs paauoBOiH. Pasmep
MUHUMQJIBHOM OO0JacCTH TMPOCTPAHCTBA OMNPEACNACTCS U3 TOrO0 YCIOBUS, YTOOBI
HaIMpsSOKEHHOCTh TMOJii B TOYKE MpHUeMa, CO3JlaHHAasi BTOPUYHBIMM HCTOYHHKAMH,
PacIoNOKEHHBIMU B TIpeJieiax 3ToW 001acTH B IieHTpe nepBoit 30HbI Dpenens, Obuta paBHa
HaIPSYKEHHOCTH TOJIs1 B CBOOOAHOM MpOCTpaHCTBE (Mpu yucie 30H Openens, cTpemseMcs
K OeckoHeyHOCTH). Pagmyc MHUHMMAanbHON 00JACTH MPOCTPAHCTBA COCTABISET BEIUYHUHY
r /3
paanyc 30HbI MUHMMAJIbHO HEOOXOAMMOW JUIsl pactnpoCTpaHeHHsl paguoBOiH paseH 0,6

~ /1,732, rne ry — panuyc nepBoi 30HbI Openenst. [I[puMepHO MOKHO CUUTATH, YTO

panuyca mnepBoid 30HBI Ppenensa. To ectb 1-as 30Ha DpeHens MOKET NEPEKPHIBATHCA
npensaTcTBUeM He Ooiiee, ueM Ha 40%.

ITpu aTom paguyc 1-oii 30Hb1 DpeHens:
F1=[(d1/0y 2710+ d2p0p) 3008 prar] Y
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C yuerom pomyctumoro 40%-oro HepeKkpbITUS NPENATCTBUEM NEpBOM 30HBI PpeHens
BBICOTA IIOABCCA aHTCHHBI JOJIKHA YAOBJICTBOPATH CIICAYIOIICMY YCIIOBUIO!

H>h+ ry (1-0,4),
rae H — Beicota moaseca antennsl BC, h — BbicoTa mpensTcTBus, [ — pagnyc MEPBOM
30HBI cheHCJBI B CCUCHHU IIPCILATCTBHA.

d2 d1 )\

H her(1- 400%) o ) [t e height of
obstacle at this point
{H is the height of the CPE) "

Puc. 9
3.4.7. ObcaenoBaHue MeCTa YCTAHOBKH
[TnanupoBanue cetu BILIIJ[ cocTtout m3 cepum obOcrneaoBaHMiA, KOTOPHIE JOKHBI
OBITh OCYILECTBIIEHBI MEpe]l JOCTAaBKOMW KaKoro-nmubo o0opyaoBaHus Ha oObekT. Eciau mo
KaKoW-1100 MpUYUHE pe3yibTaT ITUX 00cIe0BaHUi Oy/IeT OTpHUIATeIbHBIM, HEOOXOAMMO
paccMOTpeTh BONpOC O JpyroM Mecrte miasa pasmenieHus bC. OOcnemoBanme Mecta
pa3BepThIBAHUS y3J1a CBSI3U COCTOUT U3 TPEX ITAIOB:

1. TlpenBaputenbHoe oOcnegoBaHue — mpenanojaraemeie JUHUU CB3u BC—AC
aHAIM3UPYIOTCS B 0(rce C UCTIOIB30BaHUEM TONOrPaPUUECKON KapThI.

2. ®usnueckoe 00CIeIOBaHUWE — ONPEACNAIOTCS pa3MelleHUs O00OpyIOBaHUS Ha
00BeKTe.

3. PapmnouactotHoe (PY) obcnenoBaHne — peKOMEHAYETCS MPOCKAHUPOBATH yYaCTOK
YCTAaHOBKH MpPHU MOMOIIY aHAJIM3aTOpa pPaJuovyacTOTHOTO CHEKTpa AJIs ONpeeICHUs
PY-nomex, 94ToOBI ONpeaeNnTh YUCTHIN KaHaJ JUIsl YCTAHOBKU PaJMOyCTpOMCTBa (Ha
00BEKTE).

3.4.8. IlpenBapurtenbHoOe 00c/Ie10BaHUE

[IpenBapurensHOE 00CIeI0BaHNE HEOOXOIUMO TIEpel TOCCIEHUEM TTOTEHITUATBHBIX
TOYEK yCTaHOBKHM. HeoOXoauMo TOJIyYyuTh Kak MOXHO OOJbIIE CBEIEHUH O
MpeABAPUTENIHHO 3allJIAHUPOBAHHBIX ToukaxX ycTaHOBKM BC m AC u TeppuUTOpUU MEXITY
HUMH.

JInst  BBITIOMHEHUS TMPEABAPUTEIHLHOTO OOCIEOBaHMS B OTHOIICHHH KaXaou
npeanonaraemoit paguonuauu bC«—AC HeoOX0IUMO cenaTh CIeyIoIIee:

I. OrMmerutrh JBE TPEABAPUTEIHHO 3aIlUIAHUPOBAHHBIX TOYKHM YCTAHOBKH Ha
TororpauuecKoil KapTe yJacTka.
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2. U3meputs paccrosiune bC—AC. PaccrosHue He JOKHO MPEBBINIATH MTPEACIbHYIO
JaIbHOCTD 11 00ecTieueHus1 pabOThl Ha MOYJISIIMOHHO-KO0BOM cxeme 64QAMS5/6.

3. IlpoBepuTh Ha TOPOJICKOM KapTe€ HAJIUYKWE 3aCTPOCHHBIX TEPPUTOPHUIA,
PacHoONIOKEHHBIX MEXAYy Kaxoil mapoit Touek bC«+—AC. Heobxonumo ynenuTh BHUMaHHUE
ATUM TEPPUTOPUSIM IPU BBHIMOTHEHUU (HU3UIECKOTO 00CIeIOBaHUsI 00BbEKTa, HA HUX MOTYT
HaXOJIUThCSI BBICOKME 31aHus, PU-MauThl WIM NEpeaaTdyuKd, KOTOpPbIE MOTYT CO31aBaTh
npensatcTBus A PPB win crath npruynHON BOZBHUKHOBEHHS IOMEX B KAHAJIE CBA3U.

4. Ilpoeputh kaxapii ydyacTok bC«AC Ha HaiMuue €CTECTBEHHBIX MPEMATCTBUI
(BBICOKast MECTHOCTbD - BO3BBIILIEHHOCTHU WJIU TOPHI)

3.4.9. ®usznyeckoe odciie0BaHUE
®duzuyeckoe 00CIeI0BaHUE — 3TO OCMOTP OKPYXKAIOUINX YCIOBHM MPEI0IaracMoro
MeCTa YCTaHOBKHM [Jii OOECHEYEeHHs TOro, YTO TOYKH pPa3MENIEHUs TMOIAXOIAT IS
OecnipoBoiHOM ceTn. PesynpTaThl (u3nyeckoro obcimenoBaHus OOBEKTa HEOOXOIUMO
3aMuChIBaTh. PeKOMEHAYyeTCSl BBIMOIHATH OOCIENOBAaHUE B SICHYIO IMOTOAY, YTOOBI ObLIO
nerde paccMoTpeTs npensatcteus mexny bC n AC.
Jlns BeITIONIHEHUS (pU3mUecKoro oocieoBaHusl HEOOXOIUMO CIENaTh CIEAYIOIIee:
1. Tlo moka3aHusIM KOMIIaca, MOJYYEHHBIM B XO0JI€ TIPEIBAPUTEIHHOTO 00CIe0BaHMS,
HalTH a3uMyT (HampasieHue o ropusoHTanu) ot bC Ha Bce npeanonaraemsl AC.
2. Tlpu momMomm OWHOKJISI HAWTH BCE MPEIATCTBUS (IEPECBBS, BBICOKHE 3aHUS,
BO3BBIIIEHHOCTH WM Topbl). BusyanbHo omnpegenuts Hanmuuue PU-maut mexny
IBYMsl y3l1aMu cB3u. OTMETHTH PacoNiOKEHHE MPETSTCTBUI Ha KapTe.
3. Ompenenuts MeCTO YyCTaHOBKHM paguo-moayiss BC (c yueToMm cCylIecTBYIOMIMX
HAJICTPOEK Ha KPBIIIE U MPOCTpPaHCTBA /st MauThl). OH JOJDKEH pacrojarathCsl HaJl
BCEMHU TPEMATCTBUSIMU C YYETOM OOECIeYeHHsI CBOOOTHOM 30HBI B MpeEiesiax 30HHI,
MUHUMAJIBHO HeoOXxoanMoii st PPB.
4. Tlpu HeoO6xoammocTu MOHTaxa paauo-mMoayis bC Ha MauTe yOequThCs, YTO MayTa
HAXOJUTCS Ha 0€30MaCHOM YJAJICHUH OT BO3AYIIHBIX JIMHUW AJIEKTpoIiepeiay.
5. Onpenenutb MecTo 11 IKada ¢ 000pyI0BaHHUEM.

3.4.10. PaamoyacToTHOE 00C/IeI0OBAHNE H IJIAHUPOBaHHUE

PannouacTtoTHOoe 0OciieqoBaHNE — 3TO U3YYEHHE CUTHAJIbHO-TIOMEXOBOM OOCTaHOBKH
JUIS ONpPEJENICHUs] HAIUYUS JAOCTYIHBIX KaHAJOB B Mpejesax padoyero aAuana3oHa 4acToT
POC. PY-o0cnenoBaHue BBINOJHAETCS C MCIOJIB30BAHUMEM aHAIU3aToOpa CHEKTpa.
PekoMeHayeTcss O3HAaKOMHUTBCS € MNpUHIMIAMU pabOThl aHaiM3aTopa CHEKTpa IMepes
BBIE3/IOM Ha OOBEKT, a MMeHHO ¢ (QyHkuuamu Max Hold (dukcamus nzobOpaxeHus Ha
skpane) u Marker (mapkep). PY-oOcnemoBanme HEOOXOIUMO TPOBOJAUTH Ha BCEX
NpelIosiaraeMbplX TOYKaxX pa3melleHus obopyaoBanusa. OOcieaoBaHHE [OJKHO OBITh
OCYIIECTBJICHO B T€UeHHE paboyero JAHA Hauaydlieil OleHKH HauOOoJIbIIUX PaAoIoOMeX.

[Ipu mnanupoBanuu cetu BIIIIJ[ HeoOXoaUMO yYMTHIBaTH, YTO TNPUMEHEHHE
YeThIPEX-CEKTOPHBIX IO3ULUKA B COYETAHUU C CHHXPOHHU3ALMEH pabOThl CEKTOPOB U
AHTEHHaMH C BBICOKMM 3HAY€HUEM OTHOILIEHUS H3IY4YeHHs BIEepe]] K U3TyYEHHUIO0 Haza[
MO3BOJISIET COKOHOMHMTH HA KOJIMYECTBE YAaCTOTHBIX HOMHHAJIOB II0 CPaBHEHUIO C
TPEXCEKTOPHBIMU MO3ULUsAMU. [ paduueckoe nmosicnenue npeacrasieHo Ha puc. 10.
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3 ceKTopa 4 ceKkTopa

mF1
mF2
HF3

mF1
mF2

Puc. 10
Homnyckaercss mnpumenenue bBbC ¢ OMNI  (BcenampaBieHHOW)-aHTEHHOU, C

ucnonb3oBanueMm 1 paguomonynst (Puc.3). Takywo kondurypamuio bC, pomyckaercs
pa3Melarb B JEPEBHSAX, MOCEIKAX, JAYHBIX 3aCTPOMKAX, HA YAAJIEHUH OT KPYIHBIX
NPOMBIIIJIEHHBIX W JKUJBIX pailoHOB (TopojioB), BO u30ekaHWE NpHEeMa MHOXKECTBa
CTOPOHHUX IIOMEX Ha aHTEHHY ¢ Kpyrosou /IH.

JlaHHOE pelIeHue aKTyalabHO, B CIyJasX:

a0OHEHTHI Pa3pO3HEHBI TEPPUTOPUATHHO, HET BOZMOKHOCTH MX OXBATHTH CEKTOPOM,
OpU 3TOM HMX KOJ-BO HE BBICOKOE M €MKOCTb | paauo-MOIyjs MOKPHIBAET
NOTPEOHOCTH.

Ha Ha4aJIbHOM JTare MPOEeKTa, JJIsl CHIKEHHSI HHBECTUIIMOHHBIX PUCKOB, KOT/Ia HET
OKOHYATEIbHOTO MOHUMAHUS O MOTEHIMalIe Oy 1ylield aOOHEHTCKON CeTH.

ITo mepe 3anonnenus emkoctd bC ¢ OMNI, Bo3moxHO npoBenenue moaepuusanuu bC u
W3MCHCHHH €€ TOIMOJIOTUU Ha cekTopanbHyto (Puc.10). [ 3TOro m0ocTaroyHo 3aMEHUTH
naccuBHyro aHTeHHY bC, 0e3 HeoOXOIMMOCTH 3aMEHbl pajauo-Moaynst (yTOUHATH
BO3MOYXHOCTb TTPH KOMILICKTAIIAH ).

1 Certop (360rp.)

EF1

Puc.11
Jliis mpumenenus B kauectBe cucteM BIIITIJ] ¢ BEICOKOI MPOIMYCKHON CITOCOOHOCTHIO

HanboJiee MOAXOIANIIUM sBIIsIeTcs o0opynoBanue crangapToB |EEE 802.11n ¢ nopabotkoii
MPOTOKOJIA JJIsI UCKITFOYCHUST BOSHUKHOBEHHSI KOJUTM3HUN B paauo-uHTepderice.

3.4.11. Pexomenaanuu no pasmemenunio ooopynosanusi BIITI{

O6opynoBanue BIIIIJ[ Moxer ycraHaBIuBaThCA Ha  CTOJ0Aax, oOMoOpax,
TpyOOCTOWKax, ¢  COOJIOJCHWEM JICUCTBYIOIIMX  OTPAcieBBIX HOPM  Ha
POCKTUPOBaHKE OOBEKTOB CBSI3H.

Oo6opynoanue BIIIIJ[ momkHO OBITH 3aHyneHO (3a3emieHo) Ha '3 cormacHo
TpeOOBaHUSM MTyHKTa 3.5 HACTOSIIEH MOTUTHKH.
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Bce onTuueckue nmaty KOp/ibl TOJKHBI ObITh 3aIIMILEHBI TOPPOTPYOOit
Hcnonp30BaTh TOMBKO MATY KOPABI ISl BHEIITHEH MPOKIIAIKH.

Bce anexrpuueckue kabdenu, mpoxossiire o crondy (Ethernet/POE) nomkHbI OBITH
3alMINCHBl TUIACTUKOBOM TpyOoi nnbo TodpoTpyOoii, 3akpernaeHHONW Ha CcToj0e
CTaJIbHBIMU JICHTAMHU.

Bce kabenu 101KHBI TPOXOIUTH IO OJAHOM TPaHu CToJI0A.

Bce xabenbHbIe BBOABI TOJDKHBI OBITH T€PMETU3UPOBAHEI.

Bce unTepdeiicel NomkHBI ObITh 3amuiieHsl. [Ipy HeoOXxomuMocTu KaOesbHbIe
BBOJIBI JIOJDKHBI T€PMETHU3MPOBATHCS, COIVIACHO TPEOOBAHUSAM HPOU3BOAUTEIS
00opyoBaHMs, YTOOBI 00ECTIEYNTHh COOTBETCTBHE cTaHAapTy IP65.

Bo Bcex ciydasix mpu MOHTa)Ke 000PYI0BaHUS JOKHA OBITH BRITIOITHEHO TTIOBTOPHOE
3a3eMIICHHE, 3alIUTa OT TPO30BBIX MEPEHANPSHKCHAN U 3aIUTa OT MOPAKECHUHA
3NIEKTPUUYECKUM TOKOM COIJIACHO TPeOOBAHUAM pa3zesnia 3.5 HaCTOSALIeH MOJTUTHKY.

HpCI[BapI/ITGJIBHBIM 9TaroM Hnepca MOHTAXOM U 3allyCKOM 060p}II[OBaHI/I$[ SABIIACTCA

oopmiteHue pa3pelieHuit Ha HCIIOIB30BAHUE YACTOT.

3.5. Mepbl Mo 3alMTe OT NMOpPaKECHUSA IJICKTPUIECCKHM TOKOM, 3a3€MJICHHEC M

3alMTA OT I'PO30BbIX NePeHANPIKEeHHH.
JIns1 3a3emiieHns B 3JIEKTPOYCTAHOBKAX PA3HbIX HA3HAYCHUMN U HAMPSIKEHUM CIEAYET
MIPUMEHATH OJTHO O0IIIee 3a3eMIISIOIIEE YCTPOUCTBO (YCTPOMCTBO MOBTOPHOTO
3azemuienus) (1. 1.7.55 [TYD-7).
3azeMIISIOIIMe TPOBOHUKY JJIsl TIOBTOPHBIX 3a3emiieHuid PEN-1poBoIHMKA JTOTKHBI
UMETh pa3Mepbl He MeHee NMPUBEACHHBIX B Ta01. 1.7.4 (ITYD-7).

Ta6nuia 6. HanMmensbIme pazMepsl 3a3eMIIMTENICH U 3a36MIISTFOIITUX MIPOBOHUKOB,
MIPOJIOKEHHBIX B 3eMJIE

nametp, ([Inomans nonepeuynoro |TosmuHa
Marepuan [Ipoduns ceuenus /L P, il p B
MM CEUeHHsI, MM CTEHKH, MM
Kpyruslii:
JUIS BEPTUKAJIBHBIX 16
3a3eMIIUTENeN
C TUTST TOPU30HTAITBHBIX 10
Tallb fepHa 3a3eMIIUTENEH
[IpssmoyronbHbIN - 100 4
YrioBoii - 100 4
TpyOHBbIiA 32 - 3,5
Kpyrasiii:
JUI BEPTUKAJIBHBIX 12
3a3eMIIUTENeN
Cranb
TUTSE TOPU30HTAITBHBIX
OLIMHKOBAHHAasI . 10 - -
3a3eMIIUTeNeH
[IpsiMOyTroIBHBII - 75 3
TpyOHbIi 25 - 2
Menb Kpyrasiii 12 - -
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[TpssMOYTONbHBIHA - 50 2
TpyOHbII 20 - 2
KaHat MHOTOIIPOBOJIOYHBIIH 1,8 35 -

e Jlnga mnpenoTBpamieHWs] BaHIAJIbHBIX JACHCTBUM, NPUMEHSTH 3a3€MIIMTENN U
3a3eMJISIIOIIME MMPOBOJAHUKH, MPOJIOKEHHBIE B 3€MJIE U3 OLIMHKOBAHHOW CTalM, OHU
HE JOJIKHBI UMETh OKPACKH.

e 3azeMIISIONIUNA MPOBOAHUK M3TOTOBUTH M3 MOJOCOBOM CTalld U MPOBECTU MO CTOJIOY
no ['311I.

e ['3III BRIMOAHUTH U3 MEJIU U PACTIONOKUTD PSAJIOM B 3aIUTHOU 000JI0uKe (IIKad Miu
samuk). Ceuenne [3II nmomkHO OBITH He MeHee ceueHuss PEN-mpoBogHuka
MMUTAIONIECH JTUHUH.

e B KOHCTPYKIIMH IIUHBI IPEAYCMOTPETh BO3MOXKHOCTh OTCOCIMHEHUS 3a3€MIISIFOIIETO
MPOBOJHUKA ¥ WHAWUBUIYAJIHHOTO OTCOCIWHEHMS] TPUCOCTUHEHHBIX K HeH
MIPOBOJIHUKOB TOJIBKO IPH MOMOITH HHCTpyMeHTa (i 1.7.116, 1.7.119 TTYD-7).

e B kauectBe PE-npoBOAHMKOB HCHOJB30BaTh JKWJIBI MHOTOXWJIBHBIX KaOeew,
M30JIMPOBaHHBIE MPOBOJA B 00IIeH 00010UKe C Pa3HBIMU MTPOBOJIAMH, CTAIIUOHAPHO
NPOJIOKCHHBIC HM30JUpOBaHHbIE TpoBoaHukH (. 1.7.121 TIYD-7). Cedenus
3aIIUTHBIX TPOBOJHUKOB JOJKHBI ObITh HE MeHbIIe ¢a3HbixX.(m. 1.7.126 ITY3-7). Bo
BCEX CJydyasX CEUEHHWE MEIHBIX 3alUTHBIX MPOBOJHUKOB, HE BXOJSIIUX B COCTaB
Ka0eJlsl WiIM MPOJIOKEHHBIX He B o0uieil obonouke (Tpybe, KopoOe, Ha OJJHOM JIOTKE)
¢ ¢a3HBIMU IPOBOJIHUKAMHU, JIOJDKHO OBITH HE MEHEE:

- 2.5 MM - MIPU HAJTUYUH MEXAHUYECKOU 3aIUTHhI;
- 4 mm? - NPU OTCYTCTBHH MEXaHHYECKOH 3amuThl (. 1.7.127 TTYD-7)

e HewusonupoBanubie PE-mipoBOAHMKN OMDKHBI OBITH 3aIUIEHBI OT KOPPO3WH (TI.
1.7.130 IIY3-7). B mecte pasznenenus PEN-npoBoaHMKa Ha HYJNEBON 3alllUTHBIA U
HYJIEBOM pabouuii MPOBOJAHUKN HEOOXOAUMO MPEYCMOTPETh OTACIbHbBIE ITUHBI AJIs
MIPOBOJIHUKOB, COCIUHEHHBIE MEXIy co0o0il. PEN-mpoBomHMK muTaromieid JWHUU
JOJKEH OBITH MOAKIIOYEH K MIUHE HyNeBoro 3amutHoro PE-npoBognuka (. 1.7.135
[Myos-7).

e CoenvHEHUST W TPHUCOCAUHECHHUS 3a3€MIISIONIUX, 3alIUTHBIX TPOBOJHUKOB H
MIPOBOJIHUKOB CHCTEMbI ypaBHUBAHUS MOTEHIIMATIOB JIOJDKHBI OBITh HAJCKHBIMU U
obecrieunBaTh HEMPEPBIBHOCTh dJIeKTpuueckoil 1menu. CranbHble MTPOBOJIHUKHU
COCNIMHATH CBApKOW WM OONTOBBIM coeAwHeHHeM. [lisi OOJNITOBBIX COENUHEHUU
JIOJDKHBI OBITH TIPEAYCMOTPEHBI MEpPhl MPOTUB OcliabieHusi kKoHTtakta. CoeauHEHUs
3alMInaTh ot Kopposuu (1m.1.7.139 ITYD3-7).

e CoenuHeHUs JODKHBI OBITh JOCTYIHBI JUISI OCMOTPA U BBITIOJTHEHUS UCTIBITAHUMN (1.
1.7.140 I1YD-7). [IpucoeanHeHUs 3a3eMIISIFOLIUX, HYJIEBBIX 3aIIUTHBIX TPOBOIHUKOB
U TIPOBOJIHUKOB YpPaBHUBAHHS TOTCHIIMATIOB K OTKPBITHIM MPOBOISAIIUM YacTsIM
JIOJDKHBI OBITh BBITIOJHEHBI MPU TOMOIIU OONTOBBIX COSIWHEHUM WM CBapKu (II.
1.7.142 T1YD-7). IlpucoeauHeHue KaxXJIOW OTKPBHITOW MPOBOISIIEH 4YacTH
AJNIEKTPOYCTAHOBKH K HYJIEBOMY 3al[UTHOMY IMPOBOJHHKY M K OCHOBHOH cHCTEME
YpaBHUBAHUS TOTCHIIMATIOB JOKHO OBITh BBIIOTHEHO MPU TMOMOIIU OTIEIBHOTO
orBeTBicHM (1. 1.7.144 [TYD-7).

e IlpucoenuHenue 3a3eMIIAIONIMX MPOBOJHUKOB (CIIYCKOB) K 3a3€MJIUTENIO B 3€MIIE
TaK)Ke JOJDKHO BBITIOJHATHCS CBApKOM WJIM MUMETh 00JTOBBIE coenuHenus (1. 2.4.45
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[1YD2-7). Otrskku omop cTojida (eciau TaKOBbIE UMEIOTCS) JOJIKHBI OBITh
HPUCOCAMHEHBI K 323 MIISIOIIEMY MPOBOIHHKY (11. 2.4.49 TTYD-7).
Jnst 3amuThl OT TMOPaKEHUS DIIEKTPUYECKUM TOKOM B Cilydae MOBPEXKICHUS
U30JISIIIUM TIPM KOCBEHHOM TMPUKOCHOBEHUHU B cucrteMe TN B 3JIEKTpOyCTaHOBKaxX
HarpsbKkeHueM 10 1kB 10mkHbI ObITh MPUMEHEHBI CJIETYIOIINE MEPHI 3aIlIUTHI:
" -aBTOMATHUYECKOE OTKIIOUCHHE MUTAHUS;
" -ypaBHHBaHHUE MOTeHNMAIOB;(1.1.7.51 [TYD-7).

3almuTy MpU KOCBEHHOM MPUKOCHOBEHHUM CIIEYET BBIMOJHATH BO BCEX CIIyYasXx,
€CIIM HaIpsDKEHUE B AJIEKTpOyCTaHOBKe mpesbimaeT 50 B mepemennoro u 120 B
nocTostHHOTO Toka (1m.1.7.53 TIY3-7). Bce OTKpbIThIE MPOBOASIINE YAaCTU JOJKHBI
OBITh TPUCOEAMHEHBI K TJIyXO 3a3¢MJIEHHOW HEWTpanu HWCTOYHMKA MUTAaHUA U
JIOJDKHO OBITH BBITIOJIHEHO ypaBHUBaHHE moTeHImanoB (m. 1.7.78 IIYD-7), T.e.
JIOJKHBI OBITH COEMHEHBI MEXIY COOOI:

- HysieBou 3amuTHBIN PE- nnn PEN-poBogHUK NMUTAOIIEH JIMHUAM;

- 3a3eMJISIIOIINI MPOBOJHUK, MPUCOCTUHEHHBIM K 3a3€MIIMTEINIO0 MTOBTOPHOTO
3aszemuicHus BJI;

- 3a3eMJISIFOLIIU M TTPOBOIHUK (DYHKIITMOHAIBHOTO (pabodero) 3a3eMIICHUS;

- MeTaJUInYecKue 000JI0YKN TEIEKOMMYHUKAITMOHHBIX Kabemnei;

- METAJJTHYECKHUE KPIOKU M KPOHIITEHHBI CTOJI0A
Bce ykazaHHble MPOBOMASIIME YacTH JOJDKHBI OBITh MPUCOCTUHEHBI K TJIaBHOM
3azemsironiet mmHe (I'31L) mpu momomu MPOBOJHUKOB CUCTEMBI YpaBHUBAHUS
noteHuanos. (m. 1.7.82 [1YD-7). Ceuenue npoBOJHUKOB HE MeHEe: 6 MM KB.(MeJlb)
u 50 MM kB. (ctanp).( 1.1.7.137 [TYD-7).

3.6. TpeOGoBaHusi K 000pyA0BAHMIO /1JIsl IPOBEAEHHS 3aKYNOYHBIX NPoLeIyp

O6opynoBaHuE JTOJDKHO YIOBIETBOPATH TEXHUYECKUM TPEeOOBAHUSIM, IPUBEICHHBIM B

[Tpunoxxenun Nel.

3.7. TpebdoBaHusI K M3MEPHUTEIbLHOMY 000PY/10BAHUIO

CocTaB ¥ NEepUOJAMYHOCTh U3MEPEHUI, MePEeUeHb NTPUMEHSIEMBIX CPEJICTB U3MEPEHUIM

OTIpEeJIeNIIeTCS B COOTBETCTBUU C OJKCIUTYyaTallMOHHO-TEXHUYECKOW JTOKyMEHTalluel Ha
obopyioBaHuUE.

CrnenyeT pyKOBOACTBOBATHCS CAEAYIOIKUMHU JOKYMEHTAMM:

Ipukaz 187 19.10.1998 «ITIPABUJIA TEXHWYECKOU DSKCIIIYATAIMHA
MEPBUYHBLIX CETEN B3AUMOYBSI3AHHOW CETHU CBSI3U POCCUNCKON
OEJEPAIINN»  «Kuura 4, wacte 1. TIPABUJIA TEXHUYECKOM
DKCIIIYATAIIUU  PAJIMOPEJIEMHBIX JIMHUM TEPEJIAUM  TIPSIMOU
BUJIMMOCTW»

Pl 45.190-2001 «YyacToxk KaOenbHBI 3JIEMEHTApHBIM BOJOKOHHO-ONTHYECKON
JUHUY Tiepefadn. Tumosas mporpaMmma MpUEeMOYHBIX UCTIBITAHU)

PJ] 45.180-2001 «PykoBOACTBO 1O MPOBEJACHUIO IUIAHOBO-MIPOPUIAKTUUCCKUX U
aBapUITHO-BOCCTAHOBUTEILHBIX pa0OT Ha JHMHEHHO-KaOEIbHBIX COOPYKEHHUSX CBSI3U
BOJIOKOHO-ONTUYECKOW JTUHUU TIepeaadm»

Pl 45.047-99 «Jluanum nepenayd BOJOKOHHO-ONTHYECKUE HAa MAarucTpajibHOH U
BHYTpU30HOBBIX NepBUUHBIX ceTssx BCC Poccun. Texnudeckast sKCITyaTanus»
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PII 45.156-2000 «CocTtaB HCIOJIHUTENBbHON JOKYMEHTAllUM Ha 3aKOHYEHHBIE
CTPOUTENIIBCTBOM JIMHEWHBIE COOPY)KEHHSI MAarucTpajibHbIX W BHYTPU30HOBBIX

BOJIII»

IIepeyeHb OCHOBHBIX U3MEPEHUN:

Buaocumbie motepu OB kabeinsi, KOHHEKTOpPOB, My(PT (CyMMapHOE 3aTyxaHue),
BHOCHMBIC TTIOTEPU PATUOPEIICHHOTO TPAKTa

Bo3sBpatHble notepu

OnTuueckas anuna OB (kaGenst 1 cCOeAMHUTENBHBIX IITHYPOB)

KoHTpob TOpIieBOM MOBEPXHOCTH ONTUYECKUX COCTMHUTENEH (TP HECOOTBETCTBUU
3aTyXaHuUs)

PekoMeHyemblii IepeueHb CPeICTB U3MEPEHHH U BCIIOMOTaTEIbHOTO 000PYy10BaHUS:

AHanu3aTop paanuo4yacTOTHOTO CIIEKTpA.

GPS/GLONASS nerexrop.

[TaTukopabl 1151 MPUCOEIUHEHUS CPEACTB U3MEPEHUIN

BusyanbHbIi TOKaTOp MOBPEXKIACHHUM, OTACIBHBIN I KaXXI0H OpHUTraibl
BuneoMukpockon asist onpeaesieHusi COCTOSAHMS GU3MIECKUX COSTMHEHUN
OnTtuueckuit peduekromerp Ha 1auHBL BOiaH 1310/1550 HM, auHAMUYECKUi
auana3oH He MeHee 351b

N3meputenb oNTHYECKOW MOLIHOCTH, KanuOpoBaHHBIA Ha JuyMHax BoiaH 1310/1550
00 KOMIUIEKT ONTHYECKUX TECTEPOB AJisi pa0doThl Ha AynHax BoaH 1310/1550 am
WHCcTpyMeHT U MaTepuanbl A YUCTKU (puznyeckux coeauHenuid OB, a mmeHHO
NPUCTIOCOONIEHUST JUIsi YUCTKH (PU3MYECKUX KOHTAKTOB, O€3BOpPCOBBIC cal(eTKH,
M30MPOIWIOBBIN CIIUPT, CKATBIA BO3AYX U IPYyTrUe

CpenctBa M3MEpeHHMM JOJKHBI UMETh JEUCTBYIOIIME CEPTHUPHUKATHI O KaTIUOpOBKE
WJIM CBUJETEIHCTBA O TOBEPKE

I1K ¢ mHabopowm I10.

[Ipy mnoucke HEUCHPAaBHOCTU (IIOUCKE MPUYUH JErpajallil KadecTBa YCIIYTH)

JOIMOJTHUTCIIbHO U3MECPATOT!

Heonnopoanoctu OB, 3atyxanue oopatnoro orpaxenus (ORL)

[Tapametpsr Ethernet: mmpuHy KaHama TaHHBIX, 3aJ€pPKKU IAKETOB, BapHAIHIO
3aJIepKKH, IOTEPU NTAKETOB

[Tapametpsi cepBucoB (IPTV u 1.11.)

Pe3ynbTaThl HM3MEpPEHHMI COXPaHSIOT B NPOTOKOJAaX u3MepeHui (daiinmax) s

CpaBHCHUS C MOJTYYCHHBIMHU, ITPU IIAHOBBIX UBMCPCHUAX U IIOUCKE HCHCHpaBHOCTCﬁ

[Ipy 1nOpoBeneHMM DIEKTPUYECKUX HM3MEPEHUN  CIeAyeT PYKOBOACTBOBATHCSA

TpeboBaHusIMU «[IpaBUNl TEXHHMUECKON SKCIUTyaTallMK SJEKTPOYCTAHOBOK MOTpPEOUTENCH,
«[IpaBun 0Ge3omacHOCTH TpPU IKCIUTyaTallud >3JEKTPOYCTaHOBOK», «IlpaBui ycTpoicTB
AJNIEKTPOYCTAaHOBOK». MI3MEpeHUI0 MO IeKaT:

e ConpoTUBIICHUE pACTEKaHUsl KOHTYpa 3alllUTHOIO;
e Metamnocs3b o6opynoBanust BILIIJ[ ¢ KoHTypoM 3alIMTHOTO 3a3eMIICHHUS;
o ComnpoTHBIICHUE U30JISIIIUU CUIIOBBIX Kabenel, Hanpspkenuem 10 1000B.
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ONEeKTpUYECKUE  W3MEPEHUS  NPOBOASAT C  HWCIOJNB30BAaHUEM  HU3MEpPUTENEH
CONPOTHUBIICHUS 3a3eMJieHus, MeroMmmerpoB. CpeactBa HU3MepeHUN JODKHBI HMETh
JEMCTBYIOIIME CBUETEILCTBA O IIOBEPKE.

3.8. TpeooBanus xk 3UIIL
Jlna opranusanuu 3UI1 orBevaromyM notpeOHOCTIM Gecriepe0oitHON 3KCILTyaTalluu
o0opynoBaHusi OECIPOBOAHBIX CETEH IUIAHUPOBATh 3aKYNKH CPEICTB HJsi obOecreueHus
3UII no craenyommuM KpUTEPHUsIM:
e — 3% or 00mero KOJUYECTBAa MPUOOPETAEMBIX YCTPOUCTB B PermonaibHom
¢unnane Ha Kaxabli PernonansHblid punman

3.9. Tpeb6oBanus k moHuTopuHry SLA o6opyroBanus
TpeboBanuss k MoHUTOPUHTY SLA COOTBETCTBYIOT OOIIMM TpeOOBaHUSAM K
peanu3zanuy MOHUTOpUHra SLA Ha MacCOBOM CErMEHTE PhIHKA.

4. YupapieHue 3aniMcIMHU
YrpaBiieHHE 3alKUCAMU JOKYMEHTAa OCYIIECTBISIETCS B COOTBETCTBUM C [Ipouemypou
yopaienus 3anucsimMu  [TAO «Pocrtenekomy». Bmaaeneny pokymenta — J{upekrtop
JerapTaMeHTa COOPYKEHUU 0ObEKTOB CBS3H.

5. XpaHeHue M apXUBUPOBAHUE
[TognHHAMK MaHHOTO JOKYMEHTA BO BPEMsl CpOKa JEHCTBHUS XPAaHHUTCS B OTICNE
JOKYMEHTAIIMOHHOTO 00ecreueHns W apXMBHOTO XpaHeHus JlemaprameHTa ympaBlieHUs
Jie1aMy B COOTBETCTBUM ¢ MHCTpyKImen no aenonpou3BoAcTBY B [IAO «Poctenekomy.
[Tocne oxoH4yaHusT cpoka MACHCTBUS WIM AHHYJIMPOBAHHS JTAHHOTO JIOKYMEHTa
NOJJTMHHUK MOXET OBbITh TepelaH B apXuB WIM YHUYTOXKEH B COOTBETCTBHH C
TpeboBanusaMu MHCTpyKIuu 1o genonpou3BoAcTBY B [TAO «Pocrenekomy.

6. Paccpbuika u akTyaJau3auus

Pemienne 06 mHUIIMANIMK TIpollecCa BHECEHUSI M3MEHEHHI B TEXHUYECKYIO TTOJIUTUKY
npuHUMaeT — gupekrop  JlemaprameHta — coopyxkeHuid — 00bekToB  cBs3u Kl
I[TAO «Pocrenekom» Ha OCHOBAaHMU NPEMJIOKEHUN NPYTUX MOJPa3AeNCHUN, pe3yJIbTaTOB
npuMeHeHusi JokymeHTa B OOIlecTBe, aHaln3a 3apEerUCTPUPOBAHHBIX U YCTPaHEHHBIX
HECOOTBETCTBHI, a TAK)KE PEKOMEHAAIIMI BHYTPEHHUX WJIM BHEUIHUX aYJUTOB.

Ilopsnok mnepuoavYEeCKOM IIPOBEPKM M BHECEHMS H3MEHEHHM B TEeXHHYECKYIO
IIOJIMTUKY onpeneneH [lponenypoit ynpasiuenus 3anucamu [TAO «Pocrenexkom».
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