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1. Hazuauenue

Hacrosme  TexHudyeckue  TpeOOBaHMS K  OKOHEYHOMY  OOOpYIOBAaHHUIO
GPON_EXPERT nmns mpoBexenus 3akynmouHbix mpouenyp (mamee — TT) comepxkar
uHQOpMAIHIO 0 (PYHKIMOHATBHBIX U TEXHUYECKUX TPEOOBAHUAX K JTHMHEHKE OKOHEYHOTO
obopyaoBaHus Ui TpeaocTaBieHus yeuyr cBsizu [TAO «Poctenexom», 6a3upyrOmMXCs
Ha ceTH mepenadn JaHHeIXx OOIIecTBa, B TOM YHCJIE YCIYT MIHPOKOIOJIOCHOTO I0CTYIA B

Wutepuer, yenyru IPTV.

2. O01Me moJIoKeHus

2.1 Oo6aacTh MpUMEeHeHusI

Hacrositiue TT oOsi3atenbHbl I8 HWCTIOJHEHUS] BCEMH  TMOJpa3eICHUSIMHU
KoprnopatuBHOTO II€HTpa, MPOU3BOIAIIMMHU 3aKYIKy OKOHEUYHOT'O OOOpYIOBaHUS IO
MOTPeOHOCTH MacCOBOTO CETMEHTA.

[IpuMeHeHre JaHHOTO JOKYMEHTa B MaKpOPErHOHAIBHBIX/PErHOHAIBHBIX (PHITHAIaX

O6mmectBa - «/[ns nHGOpMATTUNY.

2.2 HopmaTuBHBIE CCHLIKH

B JaHHBIX TT ncnonb30BaHbI CCBUTKM Ha CICAYIOIIME HOPMATHBHBIC TOKYMCHTBI:

e [Ipouenypa  ympaBieHMSs  BHYTPEHHEM  HOPMAaTUBHOW  JOKYMEHTAlUEH
ITAO «Poctenexomy;

e Metonuka 10 O(OPMIIEHHIO BHYTPEHHUX HOPMATHUBHBIX  JIOKYMEHTOB
ITAO «Poctenexomy;

e HMuctpykuus no nenonpousBoAcTBy B [IAO «Pocrenekom»;

e ['noccapuii TepmuHoB u onpeaenennil [IAO «Poctenexomy;

e [lpouenypa ynpasnenus 3anucsamu B I[TAO «Pocrenexomy»;
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2.3 TepmuHbl, onipeieIeHUsI U COKPAIIEHUs

Jlns neneit TT B HEM UCTIONB3YIOTCSI TEPMUHBI M COKPAILEHHUS, OIIPEICIICHHBIC B

['moccapuu TepmunoB u onpenenenuid [IAO «PocTtenekoM», a Takke ciaeayoLue:

ALG Application-levelgateway «IIUTIO3 TIPUKJIAJHOTO YPOBHS»;
ANSI American National Standards AMEpUKaHCKHI HAIIMOHATIbHBIA HHCTUTYT
Institute CTaHJapTOB,;
ARP Address Resolution Protocol [IpoTokoun pa3perieHus aJpecos;
BRAS Broadband Remote Access Server | CepBep HIHPOKOIOIOCHOTO YAaJICHHOTO
JOCTYTIA,
CHAP Challenge Handshake ANTOpPUTM MPOBEPKHU TOTHHHOCTH,;
Authentication Protocol
CoS Class of service Kracc cepBuca (kaHaIbHBIYPOBCHB);
CPE Customer permission equipment AOOHEHTCKOE 000pYyI0BaHHE;
CWMP CPE WAN Management Protocol, | IIpotokon yrnpasieHus: aOOHEHTCKHM
cm. TR-069 o0opynoBaHueM 4yepe3 TI100aIbHYIO CETh;
DHCP Dynamic host configuration [TpoTOKOI TMHAMHYECKOTO KOH(UTYPHUPOBAHHUS
protocol CETEBBIX YCTPOUCTB;
DLNA Digital Living Network Alliance CranaapT, TO3BOJISIOIIHA COBMECTUMBIM
yCTpOiicTBaM IrepeaaBaTh U IPHHUMATH 1O
JIOMAIIHEN CETH Pa3INYHbIA MEINAa-KOHTEHT
(1300paxkeHusi, My3bIKy, BUAEO), a TAKKE
0TOOpaXaTh €ro B PeKUME PEaTbHOTO
BPEMECHH;
DNS Domain name system CucreMa TOMEHHBIX UMEH,
DSCP DifferentiatedServicesCodePoint Touka kona nuphepeHIPOBAHHBIX YCIYT) -

9TO ITI0JIC B 3aroJIOBKEC E MMaKkeTa, KOTOpoC
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HCTIIOJB3YCTCA B LCIIAX KJ'IaCCI/Iq)I/IKaI_II/II/I

nepenaBaeMoi HHGOpMaluu;

Ethernet

CeMelicTBO TEXHOJIOTMH MaKETHOM Iepeaadn
JAHHBIX COTJIACHO cTaHaapTaM cemeiicTBa |IEEE

802.3;

FE

- | Fast Ethernet

Ouznyeckuit uaTepdeiic 100Mo6uT/C cornacuo

cnenudukanusm cemerictea IEEE 802.3;

GE

- | Gigabit Ethernet

®uznyeckuit uaTepdeiic 1 I'6ut/c cornacuo

cnenudukanusm cemerictea IEEE 802.3;

HTTP

- | Hyper text Transfer Protocol

«IIPOTOKOJI I€pCaaun TUIICPTCKCTA» —
IIPOTOKOJI ITPHUKIAIHOI'O YPOBHA IICPCaAadU
JaHHBIX (I/ISHa'-IaJ'IBHO - B BUAC TUIICPTCKCTOBLIX

JIOKYMEHTOB);

HTTPS

- | Hypertext Transfer Protocol Secure

Pacmmpenne nporokona HTTP,

noJiepkuBaroniee mudpoanue. JlaHHbIe,

nepenasaeMblie 1o npotokony HTTPS,
«YNaKOBBIBAIOTCS» B KpUNITOrpaduiyecKuit

npotokoi SSL miu TLS, TeM cambIM

oOecIeYnBacTCs 3aIUTa dTUX JaHHBIX;

ID

- | Identifier

Unentudukarop;

IEEE

- | Institute of Electrical and

Electronics Engineers

I/IHCTI/ITYT HHKCHCPOB I10 3JICKTPOTCXHUKE U

QJICKTPOHHUKC,

IGMP

- | Internet group management

protocol

[IpoTokon ynpaBiieHUs: MHOTOAJJpECHOM

(multicast) nepenaueii nanubIx B IP ceTsx;

IP

- | Internet protocol

HpOTOKOJ'I nepeaadyn JaHHbIX CCTCBOT'O YPOBHI,

IPoE

- | IP over Ethernet

[Tepenaua IP mosepx Ethernet;
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IPTV - | IP Television TeneBu3nOHHOE BENaHUE C UCIIOIH30BAaHUEM

npotokoja |P;

ITU - | International Telecommunication MeskayHapOoIHbII COI03 3IEKTPOCBA3H;
Union

LAN - | Local Area Network JlokanpHast BEIYUCIUTEIBHAS CETh,

MAC - | Media Access Control KoHTpoas nocTymna k cpee;

MDI - | Medium Dependent Interface WuTepdeiic 3aBucAIuUii OT IepeIaroOIICH CpeIbl

MDIX | - | Medium Dependent Interface with | Matepdetic, 3aBHCsINNiA OT MepeAArOIICH
Crossover Cpebl C MePEKPECTHBIM COCTUHCHUEM

MVR - | Multicast VLAN Registration OyHKIMSA perucTpanuu (BKIIOUEHHUs) TIopTa

y3na cetd B MC-VLAN;

NAT - | Network address translation TpaHCHIALus CETEBBIX aPECOB;

OMCI |- | ONT management and control Hutepdeiic ynpaBneHus abOHEHTCKUM
interface YCTPOUCTBOM;

OLT - | Optical line terminal OnTu4eckuil TMHEHHBIN TePMUHAT;

PAT - | Port address translation TexHOoIOrUs TPAHCIIAIMU CETEBOTO ajipeca B

3agucumoctu ot TCP/UDP-nopra nomyuarerns;

PC - | Personal computer [TepcoHaNbHBINA KOMITBIOTED;

PPPOE | - | Point-to-Point Protocol over [TpoTokon coeAMHEHHS TOYKA-TOYKA Yepe3 CEeTh
Ethernet Ethernet;

PVC - | Permanent Virtual Circuit [TocTosiHHBIN BUPTYaIbHBINA KaHAT;

RFC - | RequestforComments «3asiBKa Ha 00CYXJACHHE)» - TOKYMEHT U3 CEPUU

POHYMEPOBAHHBIX WH()OPMAITMOHHBIX
nokyMeHTOB HTepHEeTa, coaepKanmx
TEXHUYECKHE CTIeNU(PUKAIIIU U CTaHIAPTHI,

MU POKO IMMPUMEHACMEBIC BO BCGMHpHOfI CETUu



http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
http://en.wikipedia.org/wiki/Virtual_circuit#Permanent_and_switched_virtual_circuits_in_ATM.2C_frame_relay.2C_and_X.25

YHHUBepcabHbIE TEXHHUYECKHE TPEOOBAHUS JIJISl IPOBEICHUS
3aKyIMOYHBIX MPOLEAYp aOOHEHTCKOTO 000PYAOBaHUS

2
& Poctenekom (GPON_EXPERT) npu oka3aHuu yCIyr 0a3upyrOIUXcs Ha

nepenaue ganubix B [TAO «Pocrenexom»

(Penaxmus 09/20)

Ne busnec-nponiecca: BIT.OI1.02

Crp. 7Tuz 44

RJ-45 Registeredjack Pazvem RJ-45, kak npaBmiio, HCIIOIB3YOTCS
JUTS COSTUHCHUS Pa3IMYHBIX CeTeBBIX |P
YCTPOMCTB B KOMITHIOTEPHBIX CETSIX;

RTP Real-time Transport Protocol [TpoTOKOII IMepenayn peaabHOr0 BPEMEHH;

RTSP Real Time Streaming Protocol [ToTOKOBBIN IPOTOKOJ PEATTLHOTO BPEMEHH,
NpeHa3HAYCHHBIN JUTSI UCTIOIb30BaHMS B
cucTeMax, paboTamuX ¢ MyJIbTHMEIUa
JAHHBIMH, ¥ TTO3BOJISIFOIIMNI KIIMEHTY YIATIEHHO
YIPaBJISITh MOTOKOM JIaHHBIX C CEPBEPa;

SLA Service Level Agreement Corarnienue o KauecTBe 00CITy)KUBAHHUS;

SSID Service Set Identifier WnenTrdukatop 30HbI 00CTYKUBAHUS;

STB Set-top-box [IpucraBka gexonep ISt IPeIOCTaBICHHS
JOCTYTIa K yCIYTre TeJICBU3NOHHOTO BEIAHMS C
WCIIOJIb30BaHUEM TIpoToKkona IP;

S- Service VLAN VLAN Ha cepBuc;

VLAN

TCP Transmission Control Protocol [Iporokon ynpaiieHus nepeaayei;

ToS Type of service Tumn cepBuca (ceTeBoOi ypOBEHb);

TR-069 Technical Report 069 -CWMP Texuuueckas crieruduxaus

(CPE WAN Management Protocol). | BroadbandForum, onuceiBaroiias mpoTOKO

yIpaBlieHUs1 A00OHEHTCKUM 000pYyI0BaHUEM
4yepe3 r100aNbHYIO CeTh;

UDP User Datagram Protocol [IpoTokon nerTarpamMm moJib30BaTe;

UPNP Universal Plug and Play Habop ceTeBbIX MPOTOKOJIOB, MyOIMKYEMbIX
dopymom UPnP. Ilenr UPnP —
YHHUBEpCallbHasi aBTOMATHYECKask HaCTPOMKa



http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0

YHHUBepcabHbIE TEXHHUYECKHE TPEOOBAHUS JIJISl IPOBEICHUS
3aKyIMOYHBIX MPOLEAYp aOOHEHTCKOTO 000PYAOBaHUS

2
& PocTrenekom (GPON_EXPERT) npu oka3aHuu yCIyr 0a3upyrOIUXcs Ha

nepenaue ganubix B [TAO «Pocrenexom»

(Penaxmus 09/20)

Ne busnec-nponiecca: BIT.OI1.02 Crp.8u3 44

CETEBBIX YCTPOMCTB KAK JOMA, TaK U B

KOPIIOPaTUBHOM Cpejie;

uUSB

- | Universal Serial Bus

«YHHBEpPCAJIbHAS NIOCJIEIOBATEIBHAS IIIUHAY,
nocjenoBaTeabHbI HHTEpGENC neperadu
JaHHBIX IS CPEHECKOPOCTHBIX U
HU3KOCKOPOCTHBIX NMEepU(PEepuiiHbIX yCTPOUCTB

B BBIYMCIUTEIBHOMN TEXHUKE,

VLAN

- | Virtual Local Access Network

BupryanpHas nokanpHas ceTh;

VoD

- | Video on Demand

Buneo mo tpeboBanmio (3ampocy);

WAN

- | Wide Area Network

['moGanbHas KOMIIBIOTEPHAs CETh;

WEB

- | WorldWideWeb

Pacnipenenennas cucrema, npeaocTaBIIsONIas
JOCTYII K CBSI3aHHBIM MEXIYy COOOM
JIOKYMEHTaM, PACIIOJI0KEHHBIM Ha Pa3JIMYHbIX

KOMITIBIOTCpax, HOAKIIOYCHHBIX K I/IHTCpHeTy;

Wi-Fi

802.11

- | TexHonorust 6ecrIpoBOIHOM Mepeaaun JaHHBIX ONMKUCHIBaeMasi CEPUel CTaHIapTOB

3. Tpeb6oBanus K PyHKIHOHAILHOCTH OKOHEYHOr0 000PY/A0BAHHS

3.1 06uue TpeGoBaHUA

[TaccuBHas ontuueckas cetb (GPON), obecneurnBaer MHOTO(QYHKIMOHAIBHBIN

H_II/IpOKOHOJIOCHHﬁ AOCTYII B HHTepHeT C Ka4YCCTBCHHBIM U HAaAC)KHBIM COCAMHCHUCM

Ha cKopocTsix —  jo 1 T'6ut/c.

ITo OHOMY OIITOBOJIOKOHHOMY Ka6€HIO,

MPOBEJACHHOMY HETOCPEJICTBEHHO B KBapTHUPY, A0OHEHT TMOJIy4aeT yCIYyTH Mmepenadn

JaHHBIX 1 TCJ'IC(l)OHI/II/I C TapaHTUPOBAHHBIM Ka4€CTBOM O6CJ'Iy)KI/IBaHI/IH.
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3.2 AuTepdeiichl

VYeTpoicTBO T0KHO OBITH 000PYAOBAHO CIEIYIONIMMHU HHTEepdericamMu:

e | mopt GPON (SC/APC) 3enenoro 1sera;

e 4 (uetnipe) mopta LAN 10/100/1000 Base-T ¢ aBToMaTH4YEeCKHM OTpecIcHUEM
noasipaoct MDI/MDIX (RJ-45);

e He menee ognoro mopra USB 3.0 s nonkmouerns USB ¢ Hakonmrenei

(OTMIIMOHAIEHO);

e becnpoBoansiii uatepderic Wi-Fi (2,4 I'T1y/5.0 I'T, 802.11b/g/n/ac).

3.3 TpeGoBaHus K MPOU3BOAUTEILHOCTH

YcTpouctBo JOJIYKHO

IMPOU3BOAUTCIIbBHOCTHU!

o0ecreynBaTh ciIeayromuc

HOPMAaTHBLI 1o

3.3.1 Ckopocts mapmpytuzanuu GPON <-> LAN B mo0bIx pexkuMax pabOTHI HE MEHEE:

800 MowuT/c.;

3.3.2 Ckopoctb koMmyTanuu LAN <-> LAN: Ha cKOpOCTH MOJKIIOUEHNUS;

3.3.3 Cxkopocts mapmpytuzanuu GPON <-> WLAN 2.41'Tu: vHe menee 90 Mout/c;
3.3.4 Ckopocts Mapumpytuzauu GPON <-> WLAN 5.0 I'Tu: e menee 400 M6ut/c;

3.3.5 Ckopocts mapmpyruzamuun GPON <->WLAN 5.0 I'T'u: ve menee 200 MouTt/c npu

nByx hop;

3.3.6 Cxopoctb Mapuipytuzanuu GPON <-> WLAN 5.0 I'Tu: ne menee 100 MouTt/c npu

Tpex hop

3.3.7 Tlpu makcumanbHoi yrunuzanuu GPON nopta (BHE 3aBUCMMOCTH OT TUIA Tpapuka

¥ KONHMYECTBAa ceccwif, He Oosee 3HadeHus 1.7.1) Multicast oOpabGartwsiBacTcs B

MMPUOPHUTETEC, HC BBI3bIBASA MCKAXKCHUA I/I306pa)KeHI/I$I TB KapTUHKHU.

3.4 Tpe6oBanus s mopToB Ethernet

[TopTsl ycTpoOHCTBA TOJKHBI YIOBIETBOPATH CIEAYIONIUM TPEOOBAHUIM:
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3.4.1 802.3 Ethernet;

3.4.2 802.3u Fast Ethernet;

3.4.3 802.3ab Gigabit Ethernet;

3.4.4 802.1p, 802.1q —n0 8mu VLAN 0ogHOBpEMEHHO;
3.4.5 MAC Ttabnuia, He MeHee yeM Ha 64 3amucy;

3.4.6 MakcuMalIbHBIN TIOIep)KUBaeMbIi pa3mep kanapa Ethernet 15226aiir.

3.5 TpeooBanus niass GPON
NuTepdeiic GPON nomkeH yaoBIeTBOPATH CISAYIONUM TPEOOBAHUSIM:

3.5.1 [Togmepxka ITU-T G.984.1, G.984.2, G.984.3

3.5.2 [ToaTBEepKIeHHAS TECTUPOBAHUEM COBMECTHUMOCTH 1o mpoTokonry OMCI B
coorBeTcTBUM pexomeHmanmii G.988 ¢ yxe ycranoBneHHeiM Ha cetu [IAO
«Pocrenexom» CTaHITMOHHBIM aKTUBHBIM o0opynoBanuem OLT;

3.5.3 ONT GPON momxna He Oonee yem 3a 30 CEKyHI BBIMOJIHATH TOITHYIO
MpoIEypy MOMNBITKA ycTaHOBIeHHs coenuHeHus ¢ OLT. Tlpoiecc ycraHOBKH
COCMHEHMS JOJKEH COMTPOBOKIATHCS CBETOBOM MHIUKALIUECH;

354 [Tognepxka Heckonbkux VLAN B onHonanpaBneHHoM GEM kanane st
MHOT03/IpECHOTO M IIMPOKOBEIIATEILHOTO TpaduKa;

3.5.5 OrpaHnyeHre CKOPOCTH IIMPOKOBEIIATEIHLHOIO0 1 MHOT0aIpECHOT0 Tpaduka

B BOCXO/SIIIEM HampaBjieHUHU (OMIIMOHAIBHO);

3.5.6 Onrtuueckuit maTepderic kinacca B+, C+, no 20 km;
3.5.7 [Tognepxka He meHee 8 akTuBHBIX GEM nopToB;
3.5.8 [Tognepxka metona peructpanuu ONT no cepuitHomy Homepy 1 PLOAM

napouto, BBogumomy depe3 WEB unTepdeiic ycrpoiicTsa;
3.5.9 Hamnune ¢pynkmun DyingGasp;
3.5.10 [Moanep:xka mexanusma FEC (Forward Error Correction);
3.5.11 [Monnepxxka DBA (Dynamic Bandwidth Allocation);

3.5.12 [Tonnepxka AES ¢ kiatouamu 128 uin BhIIIIE;
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3.5.13 [Tomnepxxka T-CONT type 1-5;
35.14 O6nosaenue I10 mocpeactesom OMCI,
3.5.15 [udpoBanne GEM kananos,

3.5.16 Ynpasnenne nosocoit npomyckanus ;s GEM mopros.

3.6 O61ue pyHKIUOHAJIBHBIE TPEGOBAHUSA
3.6.1 OpHOBpeMeHHas OIEePIKKa HECKOJIBKUX TUIIOB coequHeHnit Ha ogHoM VLAN;
3.6.2 Tlomnepkka He MeHee 4x |P coennHeHM ¢ pa3HBIMU THIIAMH TTOAKIIOUCHHUS;
3.6.3 Tlomnepsxka nmpotokoios ayreHTHGuKanuu PAP u CHAP mist PPPOE;
3.6.4 Pabora B pexxuMe MapuipyTu3aTopa (CTaTuueckas MapIpyTHU3aIus);
3.6.5 ITonmnepsxkka nmpo3paunoro mocta VLAN-LAN (VLAN-LAN transparent bridging);
JUTSI HEKOTOPBIX TPYII TTOPTOB;
3.6.6 CasazpiBanue moproB VLAN/LAN (VLAN/LAN port mapping);
3.6.7 Kommyrtanwms makeToB Mexy xoctamu LAN;
3.6.8 IPv6 u IPv4 dual stack nnsa moaxiroueunii PPPOE u IPOE;
3.6.9 RFC 3633 — IPv6 prefix options for DHCPVG6;
3.6.10 RFC 3315 — DHCPVG;
3.6.11 RFC 4862 — SLAAC

3.6.12 Source based routing — MapmpyTH3alUs IO BXOJAIIEMYy HHTepdercy
(oMLMOHANIBHO);

3.6.13 DNS Client/Server/Relay;

3.6.14 DNS v6;

3.6.15 RFC 1305 — NTP u/unmu RFC 4330 — SNTP;

3.6.16 Br16op uacoBoro mnosca;

3.6.17 OrcyrcTBue XECTKOW NMpUBS3KU (Ha anmapatHoMm ypoBHe) LAN uHTepdeiicoB K
TUMAaM TOAKIIOYAEMBIX K HUM yCTPOUCTB/cepBHCOB (T.e. K M00bIM LAN mopram
MoxkeT ObITh monkiiodeH [P tenedon, STB wmnm xommbioTep U B JHOOBIX

KOMOMHAIUX);
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3.6.18 IMomnepxka RFC 4638 — aBromaTnueckoe cornacoanne MTU/MRUB PPPoE;
3.6.19 RFC 826 — ARP;

3.6.20 RFC 791 — ICMP;

3.6.21 TMoxnepxxka DMZ;

3.6.22 IPSec/L2TP Pass-through.

3. 7NAT
3.7.1 RFC 3022 - NAT/NAPT, ne menee 4000 ceccwii;
3.7.2 Tlonnepxka Reverse NAT;
3.7.3 Tlogaepxxka UPNP mommkHa ocymiecTBIAThCSA TOIbKO co cTopoHbl LAN mopToB;
3.7.4 Tlomaepxka port mapping/port forwarding ¢ Bo3MOXHOCTBIO YIIpPaBJICHHUS 4epe3
CWMP.

3.8DHCP
3.8.1 RFC 2131, 2132, 3315 — DHCP-server/client/relay;
3.8.2 DHC Pv6 prefix delegation;
3.8.3 Tlomnepxka omuit DHCP: 1, 3, 6, 15, 20, 28, 33, 42, 43, 53, 54, 60, 120, 121, 249
JUTSI aBTOMATUYECKOTO TIOTy4eHUsI KOH(UTYpPAITMOHHBIX MTApaMeTPOB;
3.8.4 Ortob6paxenue B Web unrepdeiice cincka moakimoueHHbIXx DHCP kiIHeHTOB U THITa

uHTepdeiica MoAKIOYEHUS.

3.9 Multicast
3.9.1 MVR na LAN unrepdeiicax;
3.9.2 IGMP V2, V3 na LAN unrepdeiicax;
3.9.3 IGMP Proxy, ¢ BO3MOKHOCTbIO BKJItOUeHus J100bIX |IP nHTepdeiicax;

3.9.4 IGMP Snooping;
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3.9.5 ITakerst IGMP momxubl miepenaBatbest 0e3 mHKancymsuuun PPPOE ¢ source [P
aapecom 0.0.0.0 (TR-101);

3.10 be3onacHocTh

3.10.1 Oyukuus punpTpanuu no MAC-agpecam (BHYyTpeHHss 0a3a HE MEHEE YEM
Ha 64 anpeca);

3.10.2 Bo3smoxHocTh orpanmuenus HeusBecTtHoro Unicast/Multicast/Broadcast
Tpaduka (ONMIMOHAIBHO);

3.10.3 OunpTpanus HeuzBecTHOro Unicast/Multicast Tpaduka;

3.10.4 [Monnepxxka PAT ¢ ALG s nporokonoB RTSP (VoD) FTP, PPTP;

3.10.5 BosmoxHocTh co3maanms cruckoB goctyna (ACL) ¢ dunpTpanmeii makeToB
Ha OCHOBe HOMepa mpotokoja/mons «Next Header» B 3aronoske IPv4/6 makera,
nopTa TpaHCIIOPTHOTO ypoBHS, [P-anpeca ucrounnka / Haznauenusi, MAC-anpeca;

3.10.6 JoimkeH noaiepKuBaThes PyHKIIMOHAT MexkceTeBoro skpana (Firewall) s
IPv6. B xondurypamuu no ymondanuto IPv6 maxetsi, moctymaromme ¢ WAN
uHTepdeiica, JOMHKHBI OBITH OTOPOIIEHBI, KPOME CIIy4as, KOI/la OHU OTHOCSTCS K
CECCUM, MHUIIMUPOBAHHOM CO CTOPOHBKI JIoKanbHOU cetu (LAN/WLAN);

3.10.7 Bo3MOXHOCTh KCIIONIB30BaHUS CIHCKOB JIOCTYIA Ha BceX MHTepdeiicax B
HaNpaBJICHUIX TPUEM U Tepeiava;

3.10.8 Bo03M0XHOCTB HCTIOJIB30BaHUS CIIUCKOB JAOCTYIA JJIsl OTPAHUYEHHUS 10CTyIa
K uHTepdelicam ynpasieHus (Be6-unrepdeiic, telnet, CWMP) mapuipytuzaropa Ha
ocHoBanuu IPv4/6 anpeca uannmaropa ceccun ynpasienus (source IP);

3.10.9 Hoctyn mo telnet momKeH OBITh BO3MOXEH TOJBKO IO CKPBITOH
OTIepaToOpCcKOi y4eTHOW 3amuchio «superadminy. BriroueHne BO3MOKHO TOJNBKO C
npaBaMu Y4E€THOM 3ammcu superadmin. B kondurypammm mno ymomdanuio telnet
JIOJDKEH OBITh BBIKITIOUCH;

3.10.10  3aBozckoii Mapoib A HHXKEHEPHOU yueTHOH 3anucu "superadmin': maposib

JOJIDKCH OBITH YHUKAJIBHBIM IJI KaXXI0T'O YCTPOﬁCTBa n CBiA3aH C CGprIHI:IM
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HOMEpOM HeoOpaTumoil ¢yHkuued. MuHuManbHas JuiMHA naposis 16 CHMBOJIOB.
3aBoJICKOM Tapoib ObITh YKa3aH B JOKYMEHTAaX Ha IMOCTaBKY yCTPOMCTBA,

3.10.11 3aBojCKON TMaposb Uil ydeTHOW 3amucu "admin": mapoib JOJDKEH
NPUCYTCTBOBaTh HAa STHUKETKE W OBITh YHUKATBHBIM ISl KaXXJAOTO YCTPOMCTBA.
MunumanbHast IJIMHa Tapois § CHMBOJIOB.

3.10.12  Koudwurypamuss 1o yMOJYaHHIO JIOJDKHA YIIOBJICTBOPATH CIICIYIONTUM
TpeOOBAHUSIM:

3.10.13 Ha WAN uHTepdeiice JOKHBI OBITh OTKPBITHI CIEAYIOIIHE TTOPTHI:

3.10.14 TR-069 CWMP TCP/7547

3.10.15 DHCPvV4 Client UDP/6S,;

3.10.16  DHCPv6 Client UDP/546;

3.10.17  Ha untepdeiicax nokanbHoit cetrt (LAN/WLAN) n0/KHBI IPOCITYIINBATh
TIOPTHI CIIEAYIOITNE TTPOIIECCHI:

3.10.18  HTTP cepsep Beb-untepdeiica (TCP/80);

3.10.19  DHCEP cepsep (UDP/67);

3.10.20  DNS cepgep (UDP/53, TCP/53);

3.10.21  UPnP cayx6a (UDP/1900).

3.10.22  CPE nmomxna otOpacsiBath IPv6 makeTsl ¢ multicast agpecoM B mose source
address;

3.10.23  CPE pomxna otOpacwiBath IPv6 makersl ¢ multicast agpecom B mone
destination address nepecwinaembie u3 LAN B HanpaBneHun WAN;

3.10.24  CPE nomxHa otOpaceiBaTh |PV6 maketst ¢ Extension Header Routing Header
Type Owu 1;

3.10.25  CPE nomxna orOpaceiBaTh [Pv6 maketsi, nepecsinaemblie u3 LAN B cTopoHy
WAN ecnu B nosie source address yctanosinen [Pv6 anpec otnnunblii oT npedukca

BeranHoro no DHCPv6-PD;
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3.11.1  TMomnmepxka WFQ, SPQ, SPQ+WFQ: He MeHee 4-X ouepeeii;

3.11.2 RFC 2474, 2475 — Tlonnmepxka Diffserv. MapkupoBka U OpraHu3aiius
ouepesiel I ucxousmero Tpaduka mo nmapamerpam: Connection Type, Network
Interface, MAC, IP, Hostname, DSCP/ToS Value, Port Number u Application;

3.11.3  ®dopmupoBanue Ttpaduka (Traffic Shaping) — VYmnparienue mnomocoi
MPOINYCKAHUS U OTPaHUYCHUE CKOPOCTH TIepeiauu JTaHHBIX;

3.11.4  Orpannuenue ckopoctu Ha ocHoBe VLAN, Ethernet mopra, IP/MAC/tcp/udp
port;

3.11.5 TIlommepxka Ha kaxaoM LAN mopTy BO3MOXHOCTH YCTaHOBKH BO BCEX
Bxomsmux IP makerax monst DSCP B onpenenénnoe 3HaYeHNE 110 YMOTYAHHIO;

3.11.6  Koudurypamus napamerpo QoS nocpenctsom CWMP.

3.12 TpedooBanus k uaTepdeiicy Wi-Fi

3.12.1  becmnpoBoanoii uatepdeiic Wi-Fi qomkeH y0BIETBOPATH CISAYIONIHM
TpeOOBaHUSM:

3.12.2  Tlonmnepxka 802.11b/g/m B 2.41 T'1y;

3.12.3 [Monnepsxka 802.11a/nfac B 5.0I'T'y;

3.12.4  Tlonmmepxxka Explicit/Implicit Beamforming mys 802.11ac;

3.12.5 Tlomnepxxka Implicit Beamforming ms 802.11n (oniuoHaibHO);

3.12.6  MIMO 2x2, ne menee 135 M6uT/C Ha kaxayro anTeHHY B 2.4 ['T11;

3.12.7  MIMO 4x4, ae menee 433 MOuT/c Ha kaxayro anTeHHy B 5.0 I'T'1r;

3.12.8 He menee 4 (ueThlpex) BHEUIHUX aHTEHH C KO3()PUIMEHTOM He MeHee 4
(uetbipex) dbi muis maTepdetica 5 I'T;

3.12.9 [Tonnepxxka Wave 2 MU MIMO na 802.11n/ac B 5.0I'T

3.12.10 Tlomnmepxkka He MeHee 4x SSID ¢ BO3MOXHOCTBIO Pa3IUYHBIX CXEM
aBTOPHU3AIINH;

3.12.11 TIpusszka SSID k ogHOMYy, 1160 pazasiM VLAN;
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3.12.12 Orpanudenue ckopocta st Kaxaoro SSID;

3.12.13 U3zonsuus 6ecripoBOAHBIX KIWEHTOB B oHOM SSID;

3.12.14 Tloanepxka WEP, WPA2, WPA2-PSK ¢ mudpoBanuem AES;

3.12.15 Tlonnepxka WPS PBC (ynpaBneHne KHOTIKOM );

I. Bo3MmokHOCTB BKITIOUCHUS/0TKII0UeHHS HHTEepdeiica Wi-Fi uepes web-unrtepdetic;

3.12.16 VYmnpapieHue KOJIMYESCTBOM TOJKIIOUECHUH Ha KaxaoM SSID;

3.12.17 VupapneHue MOIIHOCTHIO TIEPEIATUHKA,

3.12.18 VYmnpasnenue kanaixamu. [Ipu ctapTe yCTpOHCTBO TOMIKHO BRIOMPATH KaHAT C
HauMEHbIEeH nHTepdepeHiueli Ha ocHoBaHun RSSI;

3.12.19 Tlonnepxka 802.11e (WMM). BozamoxkHOCTb yripaBistTh HacTpoiikamu [EEE
802.11¢;

3.12.20 Hactpoiika Tuma mnpeamOysbl, 4acTOThl BelnaHus beacon-¢peitma, Short
Guard Interval, mupuns kanana (20, 40, 20/40 MI'n qist auanazona 2.4 I'T' u 20,
40, 80 20/40/80 MI't nnst muamnazona SI'Tm);

3.12.21 Wi-Fi-pagap: ¢ oroOpaxxeHueM B uHTepdeiice Bcex 0eCpOBOIHBIX TOUYEK
noctyna B quanazonax 2.4 I'Tuwu 5.0 I'T.

3.12.22 Tlomnepxka He MeHee 15 OTHOBPEMEHHBIX MOAKITIOUCHHUH;

3.12.23 VYmnpasnenue 6ecripoBoIHbIMU TToAKTI0UeHUsIMU 110 TR-069;

3.12.24 Anmaparnoe ucnionnenne uHtepgeiica 5 I'T'n gomkao nmets BHemHM FEM
(front-end module)

3.12.25 XapakTepHUCTUKH BBIXOTHOW MOIIHOCTHU UCTIONb3yeMbix FEM nomkHbBI ObITh
HE HIDKE CIIEAYIONINX 3HAYCHUN:

a. 20dBm B 802.11ac VHT80 m1s MCSO,
b. 20 dBm B 802.11ac VHT&0 nnsa MCSO.

3.13TpeooBanusa k MESH-Wi-Fi

KonTtpoiiep — kopHeBoe ycTpoiicTBo B cetu EasyMesh;
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3.11
3.1.2

3.1.3

3.14

3.15

3.16

3.1.7

3.18

3.1.9

ATEHT — JIOTIOJIHUTEIIbHAS TOYKA J0CTyma B cetu EasyMesh;
Tpaucnopraoe coeaunenue — WIi-Fi wiun  Ethernet coeauHeHne MexIy
KOHTPOJIJIEPOM M areHTOM, JJMOO MEXKy areHTaMu IS Mepeladyd JaHHBIX B CETH
EasyMesh;
[Momnepxka 802.11k/v/rl;
YCTpoiCTBO MTOJDKHO TOAJEPKUBATH aBTOMATHYECKUM BBHIOOp POJIM B CETH —
KOHTPOJIJIEp MJIM areHT Ha ocHoBe ctatyca WAN coeluHeHus,
YCTpoiCTBO AOMKHO MOAJIEPKUBATH TPAHCIIOPTHOE COEAMHEHUE MO CIETYIOITUM
KaHajaM CBS3H:

o wuntepdeiic WiFi 2.4 I'T1 (onnoHanbHO);

o wunrepdeiic WiFi 5 I'T;

o kabenb Ethernet.
YCcTpoiicTBO B KayecTBE areHTa JOJKHO TMOJKII0YAThCS K KOHTPOJUIEPY WU
JIPYTMM areHTaMm, KOTOpble Haxonmarcs B pexume EasyMesh (tonbko st
AQHAJIOTUYHOM MOJIENI MPOU3BOIUTEIS);
Knuentsl, nmogkmroueHuble k cetsiM WiFi 2.4 I'Ty wau 5 I'T'p aredHra B cetH
EasyMesh nomkHBI UMETh JIOCTYI B HHTEPHET MPU YCJIOBHH €T0 HAIWYMs Ha
KOHTPOJLIEPE;
YCTpolCcTBO  JOJDKHO — TOAACPKUBATH — MEPEKI0YaTh TUM  TPAHCIIOPTHOIO
COCIMHEHUSI HA OCHOBAHUU JJAHHBIX O KAYe€CTBE CPEJIbI IEPEeIaun JJaHHbIX;
YCTpolcTBO  JIOMKHO — MOJJEPKUBATh  MPUOPUTE3ALMI0  TPAHCIIOPTHOTO
COC/IMHCHMS,
VY CTpORCTBO JOMKHO BOCCTAHABIMBATH CBS3b C OJIMKAMIIEH TPaHCIIOPTHOM TOUKOM
MIPU NIOTEPE TEKYILETO TPAHCIIOPTHOTO COCANHEHNS,
YcerpoiictBa B cetu EasyMesh nomkHBI MMETh MEXaHU3M PEOpraHU3AIMU CBOUX

TPAaHCIIOPTHBIX CB?[BCI\/’I, Ha OCHOBAHWH Ka4CCTBA CPCAbI NICPCAaun JaHHbIX.

3.1.10 YerpoiicTBO TOMKHO peain30BbIBaTh (PYHKIIUMIO aCCOLMAIMU U KOHPUTYpalHuHu B

cetb EasyMesh nocpencrtsom naxarus Ha kHonky WPS;
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3.1.11 Cetp Wi-Fi nomkHa UMeTh BO3MOKHOCTD MOIKIIOYEHHS 10 16 KIMEHTOB;

3.1.12 B pexxuMe areHTa JOJDKHO OBITH MPETyCMOTPEHO aBTOMATHYECKOE OTKIIIOUCHHUE
DHCP cepBepa 1 Bcex QpyHKITUI MapIpyTH3aInm;

3.1.13 [lomxHO OBITH peann30BaHO OOHOBJICHHE KOHQUTYpAIMd C KOHTpOJUIepa Ha
MOJIKJIFOUYEHHBIX areHTOB;

3.1.14 KoHTpoJutiep MOJDKEH UMETh alTOPUTM IepeHarnpaBieHus (MPOKCH) 3alpOCOB OT
cepepa ACS (Connection Request) k arenram;

3.1.15 YcerpoticTBoO 10KHO coOupaTh HH(DOPMAIIMIO O BCEX MOIKIIOUEHHBIX KIHMEHTaX K
cetu EasyMesh;

3.1.16 YcrpolictBo A0MKHO cobupaTs uHGbopmanuio o Ttomosorun cetu EasyMesh.

Tomnonorus nomkHa OBITH TOCTYIIHA AJI IPOCMOTpa B UHTep(delice poyTepa U 1Mo

TRO69.

3.14 Tpe6oBanusi k USB nmopTy 1 10M0JTHUTEIbHBIM NMPHJI0KEHUSIM
(omuMoHAIBLHO)
3.13.1 [Tognepxka USB ¢mdm HakonuTeneit ¢ ¢ainoBeiMu cuctemamu FAT,
FAT32, NTFS;
3.13.2  Tlonnepxxka SAMBA ¢ ypoBHSIMU JJOCTYyTIa;
3.13.3 [Tognepxka DLNA.

4. O0mme TpeOGOBaAHMA K YCTPOMCTBY

4.1 TpeGoBaHus K 3JIEKTPONUTAHUIO

4.1.1 Hanpsoxenne mutanus 100-220B (I'OCT 13109) ¢ wacrotoii 50 (+5%) I'm.
bnok mutanus OBA3ATEJIBHO ¢ ¢yHKIHOHANBHOCTBIO 3aIUTHl a0OHEHTCKOTO
YCTPOWCTBA OT CKAYKOB MEPEMEHHOTO HampshKeHHs B dJekTpocetn 220B, myrem
NpUMEHEHUS  CriaXuBamomux  QuibTpoB.  JlaHHas  QyHKIMOHAIBHOCTH

o60py2101aaHI/151 JOJIDKHa OBITH JAOKYMCHTAJIbHO TIOATBEPKIACHA IIPOTOKOJIOM
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COOTBETCTBUA. Pa3zbem 1Jisl afmantepa MUTAHUSA U Pa3beM BUIKU JODKHBI OBITH TOTO
Ke 11BeTa (KpacHBIN, YSPHBINA, OPAHIKECBBIN );

4.1.2 brok nutaHus 10MKEH OBITh MOMEXO03AIIUINEH U TT0KapOoOe30IIaceH;

4.1.3 Kopnyc BII nomxen ObITh BhINONHEH U3 Iu1acTuka ABS, 6e3 mocTopoHHUX
3amaxoB. Pasmepsl BIT nomkue! cootBercTBoBaTh CEE 7/16 (EUroplug);

414 BII nomxeH ynepKuWBaTbCAd B PO3ETKE W HE BBIIALATh W3 HEE IIPU
nepeBopaunBanuu. [Ipu nokaunBanuu bII He npoucxonut oTkiroueHui. bl1 nomken
BBIJICP)KUBATh TMAJICHUE C BBICOTHI |M Ha MOJ, OOJUIIOBAHHBIA KEpaMUYECKOH
IUINTKOU,

4.1.5 Cpennuii cpok chmykObl YCTpONCTBA JOJKHO OBITh HE MeHee 7 JeT
(rapaHTHpPOBAaHHOE BpeMsl KU3HHU alllapaTHOM 4acTU yCTPOMCTBa U OJIOKA MUTAHUA);

4.1.6 TemrepaTypa Ha BepXHEHW IIJIOCKOCTH aOOHEHTCKOTO YCTPOWCTBa, BHE
3aBUCHMOCTH OT THUIIAa pa3MelleHus, He Bbie +48C npu TeMiiepaType B IOMEIIEHAN
+25C u paboTe ¢ MOTHOM HArpy3KOi;

4.1.7 OtcyrctBue B a0OHEHTCKOM  YCTPOWCTBE  aKTHBHBIX  yCTpPOMCTB
MPUHYIUTEIBHOTO OXJIAXKICHUS (BEHTUIISITOPOB);

4.1.8 JlnuHa xabens nmutanus He MeHee 1,5 M;

4.1.9 BrixonHoe HampspkeHHE He JIOJDKHO OTiuvaThes Oosnee yeM Ha 5% OT
HOMHHAJIBHOI'O 3HaYCHUS KakK IPU MOJHOW HArpy3Ke, Tak U npu XX;

4.1.10 VYpoBeHb BBICOKOYACTOTHBIX MYJbCAlMM HAa BBIXOJE (IBOMHAs aMIUIUTYZa
HU3MepeHHas B mmosioce yactoT g0 20 MI') He 6omee 200 MB npu rmoHO#M Harpyske;

4.1.11 3anmTa OT KOPOTKOrO 3aMblkaHus Ha Bbixoae bBII ¢ BoccranoBieHuem
HopMainbHOM padoTs! BII pu ycrpanenun K3;

4.1.12 JlomycTUMBIN  YpOBEHb PAZHONOMEX, CO37aBaeMblii OJOKOM JOJDKEH

ynonetBopsath TpedoBanusm [OCT P 51318.14.1 (CUCTIP 14-1-93)

4.2 TexHuyeckue TpeGOBAHMSA K XPAHEHUIO U IKCILTyaTalluM

4.2.1 Pabouas Temneparypa: ot 0° mo 48°C.;
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4.2.2 Temneparypa xpanenus: ot -20° 1o 70°C.;

4.2.3 PaGouas BraxkHocTh: oT 5% 110 90%, 6e3 oOpa3oBaHMs KOHACHCATA;

424 DneKTpoMaruuTHas copmecTuMocTh: CE.

4.2.5 OTcyTCTBHE OLIYTUMOTO 3BYKOBOT'O M3JyY€HHs] yCTPONCTBA B MpoIecce
padoTHhL.

4.3 OTKAa30yCTOIYHBOCTD

43.1 MTBF (Mean Time Between Failure, cpeaHee BpeMs HapaOOTKH Ha OTKa3)

OTIEPAIIMOHHON CUCTEMBI IOJKHO OBITh HE MeHbIIIe 1 rojia (T.€. yCTPOMCTBO JOJKHO

HYKJIAThCS B TIepe3arpy3ke He 0oJiee 4eM OJMH pa3 B roj);

4.3.2 [TpoOIKUTEIIBHOCTD JKM3HU YCTPOWCTBA JOJKHA OBITHh HE MEHBIIEC CEMHU
JeT;

4.3.3 Cpennee BpeMsi HapaOOTKH Ha OTKa3 yCTPOMCTBA JOHKHO OBITh HE MeHee 2
JeT;

434 Bo3MoXHOCTH BO3BpaTa Mojib30BaTesieM KOHPUTYpaIliu K 3aBOJICKOM.

5. TpeOoBaHusi K yNIPaBJIeHUI0 A00HEHTCKUM 000py10BaHUEM

5.1 Yupasnenue npu nomoniu Bed nnrepdeiica u TR-069;

Jns ynpaBnienus yepes BeO-uHTepdeic 10KHO 00eCTieunBaThCA JIBa YPOBHS
NPUBWIETUH MOJB30BaTENEH C pa3HbIM HAOOpPOM cTpaHull. MaTpHia 10CTyIa y4eTHBIX
3aImceil T0KHa COOTBETCTBOBATh Tabmiuie 1

Tabnuma 1 - Matpuna gocryna k Beo-untepdeiicy CPE:

Kongurypaunonnas

¢AMHHNIIA

Y4yerHasn 3alMch | Y4YeTHasi 3amuMch Cynep-
noab3oBaresst (Admin) M0JIb30BaTeJIf (super-
admin)

Nudopmanus o6

ycrpoiictee - S/N,

Mognaens, Bepcust

IIpocmoTtp, Bo3MOxkHOCTH | [IpocMOTp, BO3MOKHOCTh

obouosienus [10 obouosienus [10
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mwiatdopmel u Io,

KOHTpPOJIbHAaA CyMMa.

CoxpaHeHue, 3KCopT U
UMITOPT KOH(UTYpaIuu
yCTpoiicTBa. DKCIIOPT

BO3MOJKCH B IBYX

CoxpaHneHnue, SKCIOPT U

UMITOPT KOH(UTypauu

BapHaHTAX: yCTpOMCTBa. DKCIOPT
Konduryparus
- WU pPOBAHHBIN (aiin BO3MOKEH B IIN(POBAHHOM
yCTpoiicTBa
KOH(UTypaIuu. WIN HeI(POBAHHOM
CopaepxuT Bce HACTPOIKH, | BapuaHTax, (aiia COAepKUT
UMIIOPT BOCCTAHOBHT BCE | BCE HACTPOMKH.
yCIIyTH;
- Heln(POBAHHBIM.
[IpocmoTtp
IIpocmoTp coctosiHust
WAN nopt COCTOSIHUS U
U CTaTUCTUKH
CTaTUCTUKH
Cepsuca uTepner
(TONBKO MpU3HAK
IIpocmotp n [IpocmoTp 1
MHTEPHET U KOorjaa
U3MEHEHHE U3MEHEHHE

tenedonus u/mm TR

paboraroT yepe3 DG)

Cepauc Tenedonuu u
TenedoHHbIE TOPTOB
(TONBKO ecu ecTh
MpU3HAK TeJaePOHUs Ha

WAN coeanHeHun)

TosbKO mpocMOTp

COCTOSIHHUS M1 HOMEPaA

IIpocMOTp 1 U3MEHEHHUE

Crp. 21 u3 44




e Poctenekom

YHuBepcaabHble TEXHUUYECKUE TPeOOBaHUS sl IPOBEICHUS
3aKyIMOYHBIX MPOLEAYp aOOHEHTCKOTO 000PYAOBaHUS
(GPON_EXPERT) npu oka3aHuu yCIyr 0a3upyrOIUXcs Ha
nepenaue ganubix B [TAO «Pocrenexom»

(Penaxmus 09/20)

Ne busnec-nponiecca: BIT.OI1.02

Cepsuc TR069 (Tosibko
ecnu ecth npuzHak TR069

Ha WAN coeanHeHun)

Tonpko mpocMOTp

COCTOAHUA

[IpocMOTp ¥ U3MEeHEHHE

Cepauc Telnet

He oToOpaxaercs

Bxirouenue/oTKIIroueHue,

aBTOPU3ALIMS
Igmp proxy [TIpocMoTp 1 U3MeHEHNE [IpocMmoTp 1 U3MeHEHNE
I'pynmimpoBka WAN
[IpocmoTp 1 U3MeHeHue IIpocmoTp 1 n3MeHEHue
uHTepdeiicon
IIpocmoTp 1 n3MeHEeHue
Hactporiku NTP [IpocmoTp HacTpoek
BCEX HACTPOEK
Hactpoiiku ARP [IpocmoTp kema IIpocmoTtp kemra
[Ipocmotp IP/MAC [TpocmoTtp IP/MAC
Hactpoiiku uH(dopMaIuu, HacTpoiika | mHGOpPMAIMH, HACTPOUKa

nokaiieaoro DHCP

cratnueckux DHCP

IIPUBSI30K

crarnueckux DHCP

MIPUBS30K

Cocrosauue Wi-Fi

[Tonnerit, mapons WiFi

CKPBIT, HO €TO MOKHO

[Tonueriit, mapons WiFi

CKPBIT, HO €I'0 MOXKHO

MOCMOTPETh MIOCMOTPETh
[Ipocmotp n
Hactpoiiku cepBuca QoS | He otoOpaxkaercs
U3MEHEHUE

Hactpoiiku LAN nopros

[IpocmoTp 1 U3MeHeHue

[IpocmoTp M U3MEHEHUE

Hactpoiiku nckiiroueHuit

NAT

[IpocmoTp 1 U3MeHeHue

[IpocmoTp M U3MEHEHUE

[Tpo6poc moproB NAT,
DMZ, ALG

IIpocmoTp 1 n3mMeHeHue

IIpocMOTp 1 H3MEHEHNE

Hactpoiixu Firewall I[Pv4

IIpocmoTp 1 n3mMeHeHue

IIpocMOTp 1 H3MEHEHNE

Crp. 22 uz 44
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Hacrpoiiku Firewall IPv6

IIpocmoTp 1 n3meHeHue.
OTtkinroueHue He IIpocMOTp M M3MEHEHHE

BO3MOXHO

MapupyTtuzanus

[IpocmoTp Tekymen
TaOJIMIbI MApUIPYTU3ALUN
U 100aBJeHHE
CTaTUYECKUX MapUIPYTOB
(IPv4/1Pv6). HacTpotika
MAHAMUYECKOMI
Mapuipyrtuszanuu. [Ipu
3TOM, HHTEpdeiic ¢
ITIpocMoTp Tekyiei
npu3HakoMm TR- He moxer
TaOJIUIIBI MAPIIPYTU3ALNU U
OBITH YaCTHIO
00aBICHUE CTATUYECKUX
HACTpanuBaeMbIX
MapiipyToB (IPv4/IPvo).
CTATUYECKUX MapIIPYTOB
Hactpolika nuHamuyeckomn
Y UCIIOJIb30BaTHCS B
MapHIpyTHU3aIIH.
JTUHAMUYECKUX
IIPOTOKOJIAX
MapuIpyTU3aluu (He
0TOOpaXkaeTcsl B CITUCKE
peajiaraeMbIX U
BBIJIaeTCs OIMOKa, €CIIN
next-hop Haxomurcs 3a

no/100HBIM UHTEpdeiicom)

OunbTpanus no MAC
agpecam LAN/WLAN

HpOCMOTp U UBMCHCHUC HpOCMOTp U U3MCHCHHUCEC
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Pomurensckuit
[IpocMOTp ¥ U3MEHEHHE [IpocMOTp ¥ U3MEHEHHE
KOHTPOJIb

Hactpoiiku UPnP Ha

LAN/WLAN

IIpocmotp n
U3MEHEHHE TOJIBKO CO

ctoponsl LAN

[IpocMoOTp U U3MEHEHHE

TOJIKO cO cTopoHbl LAN

Cwmena napos

CMmeHa cOOCTBEHHOTO

napoJst

Cwmena 00BIX TIapoJieit

CeteBble
UHCTPYMEHTBI
(ping, pings,
traceroute,

traceroute6,)

OTtobpaxaercs

Orobpaxaertcs

apyrue

UHCTPYMEHTBI

nebara (mirror)

He otoOpaxaercs

Orobpaxaercs

[IpocMoTp 1 0OHYyNEHHE

Cratuctuyeckas TonbKo MpOCMOTp JIFOO0M
0001 BMEroIIeHCS
uHpopmanus CTaTHCTUKHU
CTaTUCTUKH
CucremHbIe
TosbKko TpoCMOTP [IpocmoTp 1 ouncTKa
JKYpPHAJTBI

Hacrpotiku TR-069

He oToOpaxkaercs

[Ipocmorp,
U3MEHEHHE Yepes

cmeny 110

ITaposns PPPOE u

TEKYIIHI Mapoiib web

He otoOpaxaetcs

He oTobpaxaercs

Macrep

aBTOKOH(UTYpaLIH

Jocrtynen

Hocrtynen
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Jloruu PPPoE

OTtoOpaxaercs

OtobOpaxaetcs

[Taposs PLOAM

He oToOpaxaercs,
HET BO3MOKHOCTH
U3MEHUThH Yepes
webUI (tombko

yepe3 MacTep)

OtobOpaxaetcs, ecTbh
BO3MOYKHOCTh

HN3MCHUTD

5.4 MacTtep ycTpaHeHHUs OIITHOOK;

5.5Be6-unTepderic 10KeH ObITh 3alTUIIEH TTapoJieM;

5.6 Be6-unTepdeiic nomken nMeTh KHONIKY Logout 1 Taiimep 0e31eicTBuS, TIocTIe

KOTOPOTI'O CECCUs YIIPABJICHHUA aBTOMATHYCCKU pa3pbIBACTCA. 3HaueHHUe TaﬁMepa

M0 YMOJTYAHUIO JTOJDKHO OBITH HE Oosiee 15 MUHYT;

5.7 Beb-unTepdeiic 10KeH UMETh MEXAaHU3MBI 3aIIUTHI OT aBTOMaTHYECKOI0

nepedopa;

5.8 BO3MOXKHOCTB yIpaBjieHUs JOCTYIOM K YCTPOUCTBY co cTopoHbl WAN;

Bo3moxxnocts yecranoBku ACL (IP/Port) ans noctymna k uHTepdeiicam

ynpasienus ONT;

5.9 Bo3moxkHocTh ycranaBnuBath npuoputet (802.p u/unu DSCP) ncxonsumm

naketam CWMP;

5.10 [Tonp30BaTesnp yCTpOMCTBA JOJKEH UMETh BO3MOKHOCTh H3MEHUTH MApOJIb

BeO nHTep(deiica caMOCTOATEIHHO;

5.11 TpeOGoBaHUs K MUHUMAJIBLHOM JUIMHE MapoJisi 8§ 3HAKOB, OJIMH U3 KOTOPbIX

noJKHA ObITh nugpa u 6yksa. [IpoBepka BBOIUMOTO MaposIst JOHKHA OBITh

peaycMOTpeHa:
5.12 B Web-unrepdeiice npu n3menennu maposs yu€rHoit 3amucu admin.
5.13 TpeboBaHue K MAPOIIIO TOHKHO 0TOOpaKATHCSI B MEHIO M3MEHEHMS

yT-IéTHBIX JaHHBIX
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5.14 B cnyuae, eciiu naposb MoJab30BaTeNsl HE COOTBETCTBYET KPUTEPHSIM

6e3onacHoctu, Web-unrepdec BBIBOIUT HHPOPMAIIMOHHOE OKHO C
UH(GOPMALIMOHHOM COOOIIEHNE O HEKOPPEKTHOM JJIMHE apoJIs U MOBTOPHBIM
MpUTrianieHueM st BBoaa. KonmdecTBo MOBTOPHBIX BBOJIOB HE OTPAaHUYCHO;

5.15 [Tonb30Barens ycTpoicTBa 10KEH UMETh BO3MOKHOCTh U3BMEHUTD MapOiih
ocHoBHOM WIi-FI cetn caMOCTOSATENBHO;

5.16 [Tonb30Batensb AOMHKEH UMETh BO3MOXKHOCTh MPOCMOTPa HMHPOPMAITUHU O
TEKYIINX COCTMHEHUSX C CeThio HTEepHeT;

5.17 [Taponu 1151 OAKTIOYEHUS K ceTH MHTepHET, mapois 1 BeO-uHTepderica
1 aposii 6e3omacHoct SSID nomKHBI XpaHUTHCS B 3alTH(POBAHHOM BHJIC U HE
0TOOpPaXXaThCsl B UCXOTHOM KoJie Weh-CcTpaHuIIb;

5.18 [Tonnepskka cTaTUYECKUX MapIIpyTOB, nepeaaBaeMbix yepe3 DHCP omiuw,
st coennHenus ¢ ACS cepsepow;

5.19 Haznauenue ACS URL uepe3 DHCP Option 43;

5.20 CoxpaHeHue KOHGUTYpaluu Npy nepe3arpy3ke Wi npu
BBIKJTIOYCHUH/BKIIFOUEHUN TUTAHUS;

5.21 Oo6noBnenue [10 He 10KHO TPUBOIUTH K TOTEpE TEKYyIIeH KOH(DUTypanuu
U K TIOTEPE HACTPOECK 10 YMOITYaHHIO;

5.22 YCTpoHCTBO NOKHO UMETH 3aIUTY OT OOHOBIICHUS HEMPETHA3HAYEHHBIM
nnu HekoppeKTHbIM [10;

5.23 Beb-unTepdeiic Ha pyccKoM S3BIKE;

5.24 OOGHOBJIEHUE TTPOIIUBKH, COXPAHEHHE / 3arpy3Ka KOH(PUTYPAIIUOHHOTO

¢aiina yepe3 BeO-unTEpEiic;

5.25 Be6-unrtepdeiic nomken ObITh nocTyneH u3 cetd LAN o JoMeHHOMY
umenu http://RT/
5.26 Bo3Mo)xHOCTH BO3BpaTa 1oJib30BaTesieM KOHPUTypaluu poyTepa K

3aBOJICKOI uepe3 BeO-uHTepdeiic, TMb0o HaKaTUeM CIeIHaTbHON KHOTIKH;
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5.27 NudopmatuBHas CBETOAMOAHAS UHIUKALIMS, IO KOTOPOM MOKHO

BHU3YaJIbHO OIIPCACIINTE COCTOAHUC YCTpOﬁCTBa;

5.28 TR-069;
5.29 TR-098;
5.30 TR-106;
5.31 TR-142;
5.32 TR-143;

5.33 TR-156;

5.34 TR-181 Issue 2;

5.35 WuTepdeiic B3auMoaecTBs Mex 1y poyrepom u CuctemMoi Y aieHHOTO
YrpaBneHus JTOJDKEH COOTBETCTBOBATh 00s13aT€IbHBIM TPEOOBAHUSIM MPOTOKOJIA

CWMP cornacHo pekomenmanuu BroadBandForumTR-069;

5.36 [TpenocTaBieHre CTATUCTUKH O cuéTyrkaM nHTepdeiicoB uepe3 TR-069;
5.37 Bremmonnenue tect iana ATP-069;
5.38 VYnpaBiieHre rpynnamMu HOpTOB JIOJKHO BBIMOIHITHCS MO MPOTOKOILY

CWMP cormacHo pekomermanusm T R-098;

5.39 JlomxHa ObITh BO3MOXKHOCTH paboThl kiueHTa TR-069 na nmobsix IP
uHTepdeiicax;
5.40 MapupyTuszaTop I0JKEeH obecrieunBaTh paboTy ceccuil yrnpaBieHus

CWMP Tonbko uepes paspelnieHHble nHTepdeiicl. Bo3amoxkHOCTh HTEpdeiica
obciyxuBath Tpaguk TR-69 moxer 6bTh HacTpoeHa yepes CWMP. Eciu
uHTepdeiic BriaeneH Tonbko s padbotsl CWMP, nonbs3oBatenbckuii Tpaduk, a
TaKXke TpapuK APYyruxX KOMIOHEHTOB MapIIpyTU3aTOpa HE JOJKEH MCIOIb30BaTh
TaHHBIA UHTEPPEIIC;

541 URL ACS ckoHpuUrypupoBaH B HaCTpOUKax M0 YMOJIYAHUIO
(http://acs.rt.ru);

5.42 AJrOpUTM 3arpy3Ku yCTPOMCTBA U MOPSAJOK YCTAHOBKHU COCIUHEHUN

JOJDKCH OBITH COTJIACOBaH U 3aI0OKyMCHTHUPOBAH;
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5.43 JomxHa obecrieunBaThCS BO3MOXKHOCTH HcIojib3oBanus HTTPS

(SSLv3/TLS 1.2) (3a uckiroueHueM ceancoB nepenayuu [10);

5.44 JlommkHa obecnieunBaThCsl BO3MOKHOCTH 3arpy3ku SSL/TLS ceptudukartos;

5.45 O6opynoBanue He noikHO noanepxkuBath HNAP (Home Network

Administration Protocol) niu 10KHO KMETh BO3MOYKHOCTh OTKIIOUCHHS JAHHOTO

(dbyHKIMOHANA;
5.46 [Tepenava yBenoMIeHUH CUCTEMBI BO BpeMsi OOHOBJICHHS MPOIIMBKH;
5.47 JIBa ypoBHS IpUBHJIETUH MOJIb30BaTENEH ¢ pa3HbIM HA0OPOM CTpPAHHUIL.

Hactpoiiku VoIP/QoS/ACS u noctym o Telnet 7omkHbI OBITH JOCTYIHBI IPU

aBTOPH3AIIMH IO OTIEPATOPCKON YUETHOM 3amuchio «Superadminy;

5.48 OO6HOBIIEHNE, COXPAHEHHE U 3arpy3Ka KOH(PUTYpaAIIMOHHBIX (DailyioB U

npomuBkH (firmware) o nporokosiam HTTP;

5.49 [TpousBonutens 110 nomxken odecnednTh KOHPUTYPALMIO K10
YMOITYaHUIOY;
5.50 [Tonnepsxka pe3epBHOIO XpaHeHUs: 00pa3a MPOIIMBKHU U TapaMeTPOB

koH(uryparuu (Fault Tolerance Backup Copy) B sHeprone3aBucuMoi namsTH;

5.501 MexaHu3M aBTOMaTHYECKOT'0 BOCCTAHOBJICHUS PaOOTOCTIOCOOHOCTH B

ciydae cOost pu ynageHHoM oOoHoBieHuu [10;

5.52 JlomxeH mojaepKuBaThCs MEXaHu3M poBepku obpaza [10 mo

KOHTPOJIbHOW cyMMe U U(PPOBOI MOANUCH MPOU3BOIUTENS;

5.53 TpeOGoBaHUS K KOHTPOJIBHOU CyMME:

5.54 Jlnst pacueTa KOHTPOJIBHOM CyMMBI HCIIOJIb30BATh AJITOPUTM MOJICUETA

KOHTPOJILHOM CyMMBI niepeMeHHoi pa3psaaoctd MDS/CRC wnu SkBUBaseHT;

5.55 KoHnTponbsHas cymMMa yHUKanbHas ais kaxaou sepcuu 110, ecnu B

MPOIINBKEC MCHACTCA XOTA OBI OIHH CUMBOJI BMECTE C HeM MeHsIeTCs KOHTPOJIbHAA

CyMMa.

5.56 Kondurypamus yctpoiictBa B peraktupyemom plaintext ¢popmare, ¢

KPUIITOBAHHBIMHU MAPOJISAMU;
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5.57 NukpemeHTHOE (YacTUYHOE) OOHOBJIEHUE KOHPUTYpAIIMOHHOTO (haiina;
5.58 [Toaxmrouenue K ycrpoictBy mo Wi-Fi mo nmpenHacTpoeHHBIM peKBU3UTAM

noctyna (JOTUH-TIApOIIh);

5.59 [Tonaep:xka BO3MOKHOCTEH JIJIs1 OTIAAKU U MIOMCKA HEUCIIPAaBHOCTEM:
syslog, debug, remote syslog, ping, traceroute;

5.60 B cnyuae, ecnu ycTpoMCTBO HE TIOJTydaeT ip-aipec WM HE MOXKET
yctanoBuTh PPPOE-coennuenue ¢ nepBoro pasa, yCTpOMCTBO JIOJIKHO
MPOAOJIKATH MBITATHCS YCTAHOBUTH €ro 6 pa3 ¢ uartepBasioM 10 cexynn, 3arem 10
pa3 ¢ unrepBasioM B 30 cexyH[. B ciaydae ecnu mocie Bcex MOMBITOK COEAMHEHNE

He OBLIIO YCTAaHOBJICHO, ITPOJOJI2KATh IIOIIBITKH ITOAKIIOYUTLCA K CCTU 1 pa3 B 5

MHHYT;
5.61 JlaHHBIE TapaMeTPhI JOKHBI UMETh BO3MOKHOCTH H3MeHeHHs yepe3 ACS;
5.62 Tpebyercs 3anomunats ID Texymieit ceccun PPPoE, ato 651 mpu

cienyromeit 3arpy3ke CPE TepMHUHHPOBATH IPOILIYIO CECCHUIO Mepe HHUITHAEN
HOBOM CECCHH;

5.63 3aBepienune PPPoE ceccuu B coorBeTcTBuu ¢ RFC2516 npu nepe3arpyske
WJIN U3MEHEHUH KOH(UTYpalnu;

5.64 3asepienue IPoE ceccun B coorBercTBUM ¢ RFC2131 nmpu nepesarpyske
WIN U3MEHEHUH KOH(UTYpalnu;

5.65 HeoOxonumo nmeTs pyHKIIMOHAN unicast arpping Ha coenunenuu [PoE,
aHanmornuHsiii PPPoE Lcp;

5.66 J171s1 KOHEUHOTO MOJIb30BaTeNs IOJKEH OTCYTCTBOBATh JOCTYI K HACTPOiKe
u npocmotpy napamerpoB QoS, CWMP. JlocTyn K JaHHBIM MapaMeTpam JOJIKEH
OBITH pean30BaH Yepe3 OTACTbHYIO (MHKEHEPHYIO) YUETHYIO 3aIHCh.

5.67 [Tonnepkka BO3MOXKHOCTH O KYPHAJIMPOBAHUS M XpaHEHUS JIOTOB B
HHEProOHE3aBUCUMON AMSITH IO CIEIYIOIIUM COOBITHSM:

e CoObITHS yAauHBIX MONBITOK yaJIE€HHOTO yIpaBieHus, Bkioydas [P agpeca

UCTOYHHKA. JIOT COOBITHSI TOMKEH BKIIIOYATh B c€0s1: 1aTy U BpeMs
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TIOTIBITKH, UMS TI0JIb30BATEJIs, POTOKOJ JocTyna (BeO, telnet, TR-69),
unrepdetic moakmoueHuss (WAN/LAN/WLAN). JlommkHO oOecrieunBaThCs
xpanenue He meHee 100 mocieTHuX COOBITHIA;

e CoObITHs U3MEHEHUS TTApOJIeH YUeTHBIX 3anuceil. Jlor coObITHS T0KEH
BKJIIOUATh B ce0s: 1aTy U BpeMsl, UMs YUETHOH 3aIlliCh y KOTOPOH ObLI
W3MEHEH Mapoiib, UMs YUETHOM 3aMrCH, N3MEHUBIIIEH Mapois U uHTepderic
u3menenus (BeO/telnet/TR). [lomkHo oOecrieynBaThCSl XpaHEHUE HE MEHeEe
100 mocineHUX COOBITHI;

e (CoObiTust u3Menenus HacTpoek MC3O, ACL, NAT. Jlor coObITHs AOMKEH
coJiep>KaTh ATy U BpeMsi UBMEHEHHUS, TUT u3MeHsaeMoro oobekra (NAT,
FW, ACL), uMs nmonp30BaTesi, COBEPIIMBIIETO U3MEHEHUE, TTOJIHBIN
CUHTAKCHUC TIpaBWIIa MOcie u3MeHeHus. J[omkHO oOecrieunBaThCs XpaHeHHE

ae meuee 100 mociaeHuX COOBITHIA.

6. TpeboBanusi no ceprupuKanMu A00HEHTCKOr0 000PY/10BAHUS U TAPAHTHH.

Bes npoaykuust 1omkHa UMETh JEHCTBYIOMMM cepTU(PUKAT UITK EKIIapalliio O

COOTBETCTBUH B COOTBETCTBUH C JIEMCTBYIOIIUM 3aKOHOIATEIHCTBOM PD;

7. TpeGoBaHus K NPOU3BOANTE/I0 A00HEHTCKOT0 000PY/10BAHUS

7.1TIpousBoauTtens aOOHEHTCKOTO 000PYIOBaHHS IOJDKEH 00€CIIeYUTh TEXHUIECKYIO
MOJIIEPKKY HA PYCCKOM SI3BIKE, HAIMUME Web-caiiTa TEXHHUECKOW TIOIICPIKKH;

7.2 [Ipon3BoauTENH NOHKEH 00ECTIEUNTh BOZMOKHOCTD MTPETHACTPOUKU 000PYA0BAHUS
Ha 3aBojie 1o TpeboBanusiM OOIEeCTBA UM KOHKpeTHOTO MP®;

7.3 [IpousBoanTENh JOHKEH OKA3bIBATH MOAJICPIKKY, BKITFOUAs PACIINPEHUE

¢yHKIMOHANA B TEUYEHHUE 5 JIET C MOMEHTA MOCTaBKU 000pyI0BaHUS;
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8. TpeGoBanusi B 00J1acTH 00CY;KMBAHNSI A00HEHTCKOr0 000pY/10BaHUS;

JlononHuTensHbIe TPEOOBAHUS B 00J1acTH 00CTY>KUBaHUS a0OHEHTCKOTO
o0opyI0BaHuUs:
8.1 IlpenocraBiieHre MOCTABIIMKOM TEXHUYECKOU MOAIEPIKKH, BKIIOYasi 10paboTKyY
[10 B cyuae, ecnu 3asBiieHHas GyHkunoHaIbHOCTH [1O paboTaeT HEKOPPEKTHO;
8.2 Ilpu HeoOXOIMMOCTH, BHECCHHE H3MEHEHUH B 3aBOJICKYIO KOH(PUTYPAIUIO
poyTepa;
8.3 OcymiecTBiICHHE MOCTABITUKOM KOHCYJITUPOBAHUS COTPYAHUKOB O0IIIeCTBa;
8.4 TlpenocraBieHue NOCTaBIIMKOM aOOHEHTCKOT'0 000pY/I0BaHUS Ha JTare
TECTUPOBaAHUs 000pyAoBaHUs 0K0I0 10 mTYK Kax a0 MOoIe]Tu aOOHEHTCKOTO

000pyTIOBaHUSI C TOCTABKOM /10 Kaxkmoro MPO®.

9. TpeOoBaHus K COCTABY NOCTABJIAEMOM JOKYMEHTAIINH;

9.1TTocTaBUIMKOM JOKHBI OBITH IPEACTABIIEHBI JAaHHBIE O MPeAJIaraeéMoil K ocTaBKe
AKCILTYaTallMOHHO-TEXHUYECKOMN TOKYMEHTAIMU HA PYCCKOM SI3BIKE B COCTABE U
00BbEMe JOCTaTOYHOM JJIs1 OCYILECTBICHUSI MOHTaXka, BBOAA B SKCILUTyaTallUIO U
TEXHUYECKOT0 00CTYKMBaHUS (BKIIIOYasi TEXHUYECKUE OMUCAHUS, HHCTPYKIHH T10
AKCIUTyaTallid OKOHEUYHOTO 00OPYA0BAHHUS ), TUTIOBbIE HACTPOMKH OKOHEYHOT'O
00opyIoBaHMsI I OpraHU3ally Mpe1ocTaBiIeH s ycayr kiauentam [TAO
«Pocrenexom», OKOHEUHOTO 00OPYAOBAHNUS;

9.2 Bes jokyMeHTanus JOKHA COOTBETCTBOBATh MPUHATHIM cTanaapTam. [1o
BO3MOYXHOCTH, JIOJ’KHBI OBITh UCIIOJIB30BAaHbI CTAHIAPTU3NPOBAHHBIE CUMBOJIBI U
TEPMUHBI, pekomeHaoBaHHbIe MCO u MOK;

9.3 JlokymMeHTaIus Ha PyCCKOM SI3bIKE JTOJIKHA MTOCTABISATHCS B OJICKTPOHHOM BHUJIE

(mammpumep, .pdf, .doc, .rtf).
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10. TpedoBaHMsl K KOHTPOJIbHO-U3MEPUTEILHON anmapartype

10.1 [MocTaBmMK AOHKEH MPEAOCTABUTh PEKOMEHAOBAHHBIN CIIMCOK MPUOOPOB,
HEOOXOAUMBIX JJIs1 IPOBEACHUS HOPMAIBHOM SKCILTyaTaIllii 000pyA0BaHuUs
(Jroxkanu3anuu HEMCIPABHOCTEN M UX YCTPAHEHUS, a TAK)KE MMPOBEPKU COOTBETCTBUS
napaMeTpoB YCTAaHOBJICHHBIM HOpMaM);

10.2 3aka3uuk pemniaet BOIPOC O MeIecO00pa3HOCTH MPUOOPETCHIS PUOOPOB JIIS
AKCIUTyaTallMOHHBIX 1esiell y [TocTaBiika OKOHEUHOTO 000pyI0BaHUs, TNOO
HETIOCPEICTBEHHO y (PUPM-TTOCTABIIUKOB H3MEPUTEIEHOTO 000PYAOBaHUS HA
OCHOBAaHUHU aHAJIN3a TEXHUYECKUX U CTOUMOCTHBIX TJAHHBIX. 3aKa34MK MPOU3BOIUT
3aKyIKY H3MEPUTENBHBIX TPUOOPOB [T TEXHUYECKOW IKCILUTYaTalluu 0
OTJIeJIbHBIM KOHTPAKTaM;

10.3 KoHTpoapHOE U U3MEPUTETHLHOE 000PYI0BAaHUE, HCIIOIB3YEMOE TIPH ITYCKO-
HaJIAJOYHBIX paboTax, MOMmKHO ocTaBisIThes [locraBmukom. KonTponsHoe
U3MEPUTENBbHOE 000PYOBaHKE TOIKHO OBITh YKOMIUIEKTOBAHO ITHYpPaMH,
MEPEXOTHUKAMH ¥ PUCTIOCOOICHUSIMHE TSI TIOIKITIOUYEHUS K UCTTBITYEMOMY
000pyI0BaHHIO;

10.4 [Tpuemo-caTOYHBIC UCTIBITAHUS JIOJDKHBI IIPOU3BOAUTHCS C UCIIOJIB30BAHUEM
npubOopoB, UMeroux ceptTudukar 06 yreepxkaenuu tTuna ['occrangapra PO,
CBUJIETENICTBA O MOBEPKE MO0 KaTMOPOBOUHbIE CePTU(DUKATHI, BbITAHHbBIE

AKKPEANTOBAHHBIMHA METPOJIOTMYCCKUMHU J'Ia60paT0pI/I$IMI/I.

11. TpeOoBaHMS K Y4e0OHO-TPEHHMPOBOYHBIM CpPeACTBAM

11.1 Tlo TpeGoBanuio 3aka3zunka [lOoCTaBIIMK OpraHU30BBIBAET M MPOBOAMUT OA30BBII
KypcC MOJATOTOBKU CHEIHAIMCTOB 3aKa3unka B yueOHbIX eHTpax [locTraBmuka u/munu

3aka3unka. ba3oBblii Kypc MOATOTOBKM JOJKEH OXBAaThIBATh 0O0y4YeHHE MO paboTam
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(MOHTa)x, HacTpoika, skcmutyatauus, uHcTausnus I[IO) co Bcem TpeOyeMbiM
000pyI0BaHKEM U IPHOOpaMHU;

11.2 B TexHUKO-KOMMEpUECKOM MpeioxkeHuu [locTaBIIMK [OJKEH MPEACTaBUTh
10IPOOHBIE TPOTPAMMBI KypCOB 00YUCHHSI CIISITUAIICTOB, BKJIIOYas 00y4YeHHe paboTe
C amnmaparypoil, a TakKe Te acleKThl, KOTOpbIE CBSI3aHBI C OOCIYy)XKHMBaHHUEM
ammaparypbl, COIIacoBaTh UX ¢ 3aKa34WKOM JI0 MTOAIMMCAHUS KOHTPAKTA;

11.3 KoHTpOJbHBIN KOMIIEKT YICOHBIX MAaTEPHAIOB JJOJDKEH OBITH MepeiaH He MOo3aHee
JIBYX MECSIIEB JI0 Hayayia y4eonl;

11.4 TlocTaBuyk BHaYasie 00y4eHHsI TOJDKEH 00ECIeYUTh KaXKI0TO CIYIIATENS THYHBIM
KOMIUIEKTOM y4e€OHOM MOKyMEHTaluu Ha OymMare M MarHUTHBIX (MJIM ONTUYECKHUX )
HOCHTEJISX Ha PYCCKOM SI3BIKE;

11.5 TlocTaBmMK MOJDKEH MPEIOCTaBUTh 3aKa34MKy KOMHUIO y4eOHOTO MPOTrpaMMHOTO
obecrieueHrs W TpaBO (JIMIICH3WIO) HA €r0 HCIOJh30BaHHE B y4EOHOM IIEHTpE
3aka3zuuKa JUIsl MOBBIIICHUS KBaTU(UKAIIMA CBOUX CIICIIMATUCTOB;

11.6 TlocTaBuIuK MOJDKEH MPEIOCTABUTh 3aKa3UMKY MPEIOKEHUE O CTOMMOCTH KYPCOB

oOydeHus, BKJIIOYas y1eOHYIO JOKYMEHTAIINIO Ha PYCCKOM SI3BIKE.

12. TpeboBaHuAA K HCTILITAHUAM

12.1 TloctaBmuk 00OpYyIOBaHUS JODKEH MPOUTH JIAOOPATOPHBIE MCTBITAHUS TIO
TECTUPOBAHUIO OOOPYIOBaHMUSI B COOTBETCTBHU C THUIOBOM MPOrpamMMoi H
meroaukor wucneitanuss (IIMU) ¢ uenpio neMoHCTpanuu 3aKa3uuKy TOTO, 4YTO
MOCTaBJICHHOE 000PYAOBaHUE YCTAHOBJICHO M (DYHKIIMOHUPYET B COOTBETCTBHH C
Texunueckumu TpeOoBanusamu. Mcnonb3oBanue tunosoit [IMU sBnsercsa 3amorom
BBIMIOJIHEHUSI TPUHIMNA  COONIONCHUS OJMHAKOBBIX  YCJIOBHH  TIPOBEACHUS
TECTUPOBAHUS JUIsl BCEX MPETEHIEHTOB Ha MOCTaBKy 000pYy/10BaHUS;

12.2 Tlepen npoBeaeHnEM T1a0OPATOPHBIX UCTIBITAHUN BCEM NMPETEHACHTAM Ha MOCTABKY
obopynoBanus OynyT il O3HakomyieHHs mpenoctaBieHsl [IMU u rpaduxk

MMPOBCACHUA TCCTUPOBAHUA o60py2101aaHH;1;
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12.3 JIns mpoBenenusi 1abOpaTOpHBIX UCOBITaHUH MO KBanmudukarmuonueiM [IMU Bce
IPETEHICHThl HAa TIOCTaBKy OOOpYJIOBaHMS OJDKHBI TPENOCTaBUTH [ (ceMmb)

KOMIIJIEKTOB Ka)KJIOM MOJEIHN a0OHEHTCKOTO O60py,Z[0BaHI/I§I.

AJlpec 10CTaBKHU:
P®, 191167, r. Canxr-IletepOypr,
Cunorickas HabepexHas, 1.14,

7 (ceMb) KOMILIIEKTOB

12.4 ]JIns mpoBeneHus 1ab0OpaTOPHBIX UCIIBITAHUN 110 MOTHBIM [IMU Bce mpeTeHaeHThI
Ha MOCTaBKy 000pyA0BaHUs JOKHBI TPEIOCTABUTH 18 (BOCEMHAIIIATh) KOMIUIEKTOB
K01 MO/ieNTn aOOHEHTCKOT0 000PYI0BaHHUSI.

AJlpec N1OCTaBKHU:
P®, 143969, r. PeyToB,
[Ip-1 FO6uneitnsi, 1. 29,

2(Z1Ba) KOMILIEKTA

AJlpec 10CTaBKHU:
P®, 191167, r. Canxr-IletepOypr,
Cunorickast HabepexHasi, 1.14,
16 (uecTHaAATh) KOMILIEKTOB

12.5 JlaGoparopHble UCTBITAHUS AOKHBI MPOBOJUTHCA MpPECTaBUTEIEM 3aka3uuka ¢
y4acTHEM Ipe/ICTaBUTeNIeH MpeTeHIeHTa Ha MOCTaBKy o0opyaoBaHus. Pe3ynbraTs
JOJDKHBI ~ OBITH  3aPETUCTPUPOBAHBI MPOTOKOJIOM M 3aBEPEHBI  MOAMHUCAMU
OTBETCTBEHHBIX JIUII.

12.6 TloctaBmuk 00s3yeTcss B Te4YeHHE Cpoka JedcTBUs JloroBopa mOCTaBKH
npenoctaBiATh 1o 3amnpocy B2C Kopnopatusroro nentpa [TAO «Pocrenekom» o

20TH KOMIUIEKTOB 000PYI0BaHUSI.
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13. TpedoBaHMsl K YCJOBUSIM TPAHCIIOPTUPOBKH U XPaHEHMUsI

He MMPpCOBABIIAIOTCA B CBA3H C TCM, UTO 3a HOCTABKY OTBCTCTBCHHOCTDL BO3JI1aracTCsd

Ha [locTaBminka.

14. TpeGoBanust K MOHUTOPUHTY SLA

141 TpeOGoBanuss k MOHMTOPUHTY SLA cOOTBETCTBYIOT OOMmIMM TpeOOBaHUSAM K
peann3ani MOHUTOpUHra SLA Ha MaccoBOM CETMEHTE PBIHKA;
14.2 TlporpammHOe oOecmedeHrne YCTPOMCTBAa JJOJDKHO COJEpXKaTh BCTPOCHHBIE

cpeactBa KoHTpoursa SLA.

15.001uue TpedoBaHNSI K OKOHEYHOMY 000PYA0BAHHUIO

15.1 OGopynoBanue nOKHO paboTaTh OecriepeOOWHO KpPYTiIoCyTOYHO, 7 JHEHl B
Hezielnto 0e3 nepe3arpys3Ku;

15.2 Cpemumii cpok CioyxObl yCTPOWCTBA JODKHO OBITH HE MeHee 7 JeT
(rapaHTHpOBaHHOE BpEMs JKU3HU allapaTHON 4acTH yCTPOMCTBA);

15.3 VcrpoiictBO  AOMKHO  MOAJACPKUBATH  OOHOBJIEHHWE M COXPAaHCHHE B

AHEProHe3aBUCUMON MaMsaTu cucteMHoro 110.

16. TpeGoBanus k Au3aiiny, popm-paxkropy, KauecTBy MaTepuaioB

OKOHEYHOTI0 000PYA0BAHUSA U KOMILUICKTAIMHA

Kopo6ounoe pemrenne nmoa [TAO «Pocrenekom» BKIIrOYaeT B ceOsi:
16.1 OxoHEYHOE yCTPOMCTBO:
® KOpIIyC YCTPOMCTBA JOJDKEH OBITH BBIMIOJHEH W3 BBICOKOKAYE€CTBEHHOTO
MaTepuaia, 6e3 MOCTOPOHHUX 3aIaXo0B;
e Hanuyue 3arTyku/mropku s 3ammTbl PON-unTepdetica;

® HACTOJbHOC MCIIOJIHCHUEC KOPITyCa C BO3MOKHOCTBIO KPCIIJICHUSA HAa CTCHEC,
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® KOpIYC YCTPOWCTBa JOJKEH COOTBETCTBOBaThH TpeOoBaHusiM Ilpumnoxxkenust Nel
VHuBepcanbublx TexHuueckux TpeOoBaHMW JUIsi TNPOBEACHMS 3aKyIOYHBIX
npouenyp abonertckoro obopynoBanus GPON_EXPERT npu okazanuum yciyr
LHIT B I[TAO «Pocrenexom» (Pemakmms 05/18)

e 00s3aTENIbHOE HAIMYKE HA KOPITYCE MHAUKATOPOB:

= JIuTaHue ycTpoOWCTBA;

=  (Craryc;
= [Ioptr GPON;
= LOS

= [lopter LAN ¢ nHAMKAIIUEH CKOPOCTH TOAKIIOUCHHS,
= Cocrosiaue 0ecripoBogHbIX uHTepdeiicon 2.4/5.0 I'T.
e uHAMKATOp (PyHKIMOHUpOBaHUs ycTpoicTBa (CTaTyc) IOJIKEH UMETh HECKOJIBKO
COCTOSTHUM:
— ObicTpo muraert (5 ['n) — npu 3arpy3ke ¥ NOJKIIOYEHUN YCTPOUCTBA K
cetu Pocrenekowm;
— wMenneHHo muraet (1 I'u) — npu o6HoBnenuu [10 unm HacTpoek
YCTPOMCTBA;
— TOpPUT MOCTOSHHO — IIPU HOPMAJILHON paboTe U MOAKIIOYEHUH K CETH
PocTenekoM u ycTaHOBIEHHOM coeiMHeHUH ¢ IHTepHeT.
o puHAHKaTOp GPON m0iKeH HMETh HECKOJIBLKO COCTOSTHUM:
— ObicTpo muraert (5 ['n) — npu nonyuenun Hactpoek no OMCI;
— wenneHHo muraet (1 ') — oTcyTecTBHE KOH(MUTYpally WK aBTOPU3ALINN;
— TOPUT MOCTOSHHO — YCTPONCTBO ycrnenHo ckoHpurypuposano no OMCI;
— Jomyckaercsa coBmectuts nHAuKaTopel GPON u LOS ecnu nnaukaTop
GPON unmMmeeT HECKOJIBKO 1IBETOB.
® HaJM4Me Ha KOpITyce:

— «YTOIUICHHOM» KHOIKM BO3BpaTa K Ha4aJbHBIM (3aBOJICKHM) YCTAaHOBKAM;
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— KHOIIKHU BKJIFOUCHUS/BBIKIIOUCHUS TUTAHUS;
- WPS;
— Bxmouenue / Beikarouenne Wi-Fi (OmiuoHaasHO).

e HaJMYM€ Ha THUIBHOM CTOpPOHE Kopmyca HH(OPMALMOHHON TaOJIMYKH,
coZiepallei ClIeayOINe TaHHbIE:

— gorotun Pocrenekom u agpec www.rt.ru;

— KOMMEpYECKOE Ha3BaHUE MOJIEIHN YCTPOICTBA;

— azmpec web-unrepdeiica yCTpOHCTBa ¢  JIOTHHOM/TIapoJieM  TIO
YMOJIYaHHUIO;

— HazBanusa Wi-Fi-cereii ycrporictBa 2.4 [T u 5.0 I'Tu ¢ WPA2 mapoisiem
0 YMOJMYaHMIO (YHUKaJbHBIX JJs KaxJoro ycrpoiicrBa). JlanHas
uH(poOpMalUsg JT0JDKHA OBITH JIETKO YWTaeMa W 3aHUMATh IIEHTPOBOE
IIOJIOXKEHNE;

— MAC-anpec WAN-untepdeiica,

— CEpUUHBIN HOMEDP YCTPOWCTBA;

— Bepcus [10 u annapaTtHOW peBU3NN.

e IIHYp NUTaHUs HEe MeHee 1.5 (monTopa) MeTpa;

e s uHTep(eiica nmuTaHus TpeOyeTcs HAaHECEHHE CXEMbI MOJIIPHOCTH U Ha
BUJIKE MpoBoJia nuTanus u poseTke Ha CPE, a Taxke nHpopMalus o HOMUHazie
MUTaHMUS;

16.2 VYmnakoBka:

® YIAaKOBOYHAs KOPOOKa C BO3MOXKHOCTBHIO HaHECeHMs Jiorotumna (OpeHaa) u
HTpUX-KoJia B (OpMe HaKIJIEHKH, COAepXkallero UH(POpMAIUIO0 O CepUitHOM
HOMepe ycTpoiicTBa. Tak ke nHpOopMaIus B BUJE MTPUX-KOJOB JOJKHA OBITH
AyOnMpoBaHa Ha TPYMIIIOBOI U TPAHCIIOPTHOM YIIAKOBKE;

o KoHeuHbI nu3aliH W BHEIIHMM BHUJ KOPOOKH MOXET OBbITh pa3paboTaH

INOCTAaBIIMKOM COI'JIACHO Tpe6OBaHI/IHM 3aKa34MKa.



YHuBepcaabHble TEXHUUYECKUE TPeOOBaHUS sl IPOBEICHUS
, 3aKyIMOYHBIX MPOLEAYp aOOHEHTCKOTO 000PYAOBaHUS
Poctenekom (GPON_EXPERT) npu oka3aHuu yCIyr 0a3upyrOIUXcs Ha
nepenaue ganubix B [TAO «Pocrenexom»
(Penaxumst 09/20) Ne Busnec-nponecca: BIT.OI1.02 Crp. 38 u3 44

16.3 Jloxy™meHTHI:
® PYKOBOJICTBO I10 AKCIUTyaTallid OKOHEUYHOTO YCTPOMCTBA HA PYCCKOM SI3BIKE;
® PYKOBOJICTBO IO OBICTPOM YCTAaHOBKE U HACTPOMKE OKOHEUHOT'O YCTPOMUCTBA Ha
PYCCKOM SI3BIKE;
® PYKOBOJICTBO IO AKCILIyaTalllH, a TAKXKE PYKOBOJICTBO O OBICTPOI yCTaHOBKE
Y HACTPOIKE MOXKET OBITh PA3IMYHO JJIs Pa3IMdHOM reorpaduu;
® TapaHTUHHBIN TaJOH.
16.4 Komruiekramus:

e bpenaupoBaHHasi yIIakOBKa B COOTBETCTBUH C TPEOOBAHUSIMU 3aKa3uMKa C
O0apko/ioM Ha OOKOBOM cTOpoHE — | MIT.;

e AOOHEHTCKU TepMUHAT — | IIT.

e nauBuayanbHbBINA MaKeT 1isi aDOHEHTCKOTo TepMuHaia — 1 miT.;

e CereBoil aganTep NUTaHUsA JUisi aDOHEHTCKOTO YCTPOMCTBA € JJIMHOM IIHypa He
menee 1.5 m. — lmt.;

o Kalenb i NOAKIIOUYCHHS K JoKaabHOUM ceTtu RJ-45 (4x mapusrit (8 xun) Se;
JlnmuHa He menee 1,5 metpoB. 1[Bet kabest 6enbIit, MO0 cepplii) — 1 mT.;

e KpaTkast HHCTPYKIIUS NOJIb30BATENsl HA PYCCKOM SI3bIKE — | MIT.

e [‘apaHTUMHBIN TaJIOH - | mT.

e 3 (TpHW) caMOKJICIOIUXCS HAKICHKH (pasmep 45MM X 8MM), BKITIOUAIOIITUE B CeOs
UH(GOPMAIIHUIO C CEPUIHHBIM HOMEPOM U IITPUX-KOJIOM,;

e 2 (IBEe) CaMOKJICIOIIMXCS HAKJICHKM Ha TPOBOJ C 3aloJHEHHOW HH(pOpMaIrueit
3aBojickoro HazBaHus Wi-Fi-cetn yctporictBa 1 WPA2 mapons WiFi (pa3mep
80MM x 40MmMm, 0Opazerr Jyisl IeYaTH MPeI0CTaBUT 3aKa3uHK);

e 2 (#ABe) CcaMOKJICIOLIMXCS HAKIEWKHM Ha MNpoBoJ c¢ HesanogHEeHHBIMU TOJSIMU
Ha3Bauusa Wi-Fi-cetn ycrpoiictBa 1 WPA2 napons WiFi (pasmep 80mm x 40mwm,

oOpasery i revatu NpeocTaBUT 3aKa3uuk);
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e [lpouas gokymeHTauus, TpeOyemas JAECHCTBYIOIIMM  3aKOHOJATEIbCTBOM

Poccuiickoit ®eaepanuu.

16.5 Tlo tpeGoBanuio 3aka3urka HAUMEHOBAHWE MOJAETH OOOPYIOBAHUSA MOOETUTEINS
JOJKHO OBITh U3MEHEHO B COOTBETCTBUU C TpeOOBaHUSAMHU K HEUMHUHTY (0OO3HAYEHUIO)
aboneHTckux yctporcts [IAO «PocTenexomy.
16.6 B teuenue Bcero cpoka aeiictBust Jlorosopa IlocTaBmuk mo oTAeNIbHOMY 3alpoOCy
[Toxymatens o0si3yeTcsl MPEeNOCTaBIATh 0€3 B3UMaHUS JOMOJHUTENbHON 1iaTel 10 30
KoMIuiekToB ~ OOopyaoBaHus A OpraHM3allMi  MapKeTUHTOBBIX  aKUUH,
JEMOHCTPAIIMOHHBIX MEPOTIPUATUHN U T.II.
16.7 Tlepen mocrtaBkoit obopynoanus B [IAO «Pocrenekom», IlocTaBmuk A0mKEH
JOJKHBI  TIPEIOCTaBUTh 2 (ZIBa) KOMIUIEKTa aOOHEHTCKOTO OO0OpyIOBaHUS s
coriacoBanusi CUTHaJIbHOTO o0pasia.

AJpec TOCTaBKU:

P®, 115172, r. Mockaa,

VYnuna I'onuapnas, a. 30, crp.1

OgcsaaukoBy Cepreto
16.8 IToctaka GPON_EXPERT B03MOkHa TOJIBKO TOCII€ MUCHMEHHOTO (10 CITYKEOHOM
AJNIEKTPOHHOU moute) cornacoBaHusi co croponsl B2C KopnopatusHoro uentpa ITAO

«Pocrenekom».

17. TpedoBanus B yactu agantaunu Poyrepos noja cneunduky cereii gocryna

P® ITAO «Pocrenexkom»

17.1 Poytep momkeH ObITh aJanTUPOBAH MOJl CEPBUCHBIE MOJEIH, MPUMEHSEMbIE Ha
Bcex (hparMeHTax cetu nepejaun AaHHbx O01ecTBa (ceTsx nocTyna PernonanbHbIX
®unuanos [TAO Poctenexom);

17.2Tlo TpeGoBaHMIO 3aKa3zuWKa MPOU3BOJIUTEIL BBIMOJHSAET JOPAOOTKY yCTpOWCTBA

0/ CEpBUCHYIO Moiesib MP®;
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17.3 Macrep ynpomieHHONH HACTPOUKH JOJKEH COJepkKaTh BCEe MOAM(PUKAIIIN HACTPOCK

JJIA BOBMOKHOCTHU €T'0 HCIIOJIB30BAHMA HAa CCTAX IHOCTYIIa BCCX P® PocrenexkoM u

MMOoAACPKUBATE BO3MOKHOCTL BBOJId aBTOPU3AIIMOHHBIX JJaHHBIX (HOFHH\H&pOJ’IB) JJIA

YCIIyru 10CTyIia B CCTh I/IHTCpHCT, a TAKIKC MPCAOCTABIATH BO3SMOKHOCTb UBMCHCHUA

nasBanus Wi-Fi-cetu ycrpoiictea 1 WPA2 maposs;

17.4 MacTtep ynpoIleHHONM HACTPOMKHU JOJKEH OBbITh peann3oBaH B KauecTBe Web-

npuinoxxenust B Web-unrepdeiice ycTpoiicTsa;

17.5 Anroputm  paboThI

3aJ0KYMCHTHUPOBAH,

MacTepa HAaCTPOMKM JOJKEH OBbITh COIJlacoBaH U

17.6 TpeboBanus K peanu3anuu (QyHKIHOHAJIA MacTepa HACTPOEK SBISTIOTCS

npunoxenneM k [IMU no TectupoBanuto obopynoBanust GPON_EXPERT.

18.TpeGoBanus K Tenj1000MeHy AOOHEHTCKOr0 Y CTPoiicTBAa U 0JI0KA MUTAHUS

18.1 TemmepaTypa Ha BepxHeH MI0CKOCTH A0OHEHTCKOT0 YCTPOICTBA, BHE 3aBUCUMOCTH

OT TUMa pa3MmenieHus, He Boie +48C npu TemmnepaTtype B nomeniennu +25C.;

18.2 Tewmmeparypa Ha BepxHel miuockoctu bII we Bbime +48C, mpu Temmeparype B

nomeniennu +25C;

18.3  OrcyrcTBUE B a0OHEHTCKOM YCTPOWCTBE aKTUBHBIX YCTPOMCTB MPUHYIUTEIHLHOTO

OXJIaXICHUS (BEHTHIATOPOB);

18.4  brok nmuTaHMUSA JOKEH OBITH IIOMEXO03AIIUIIEH U TT0KapOOe30IIaceH.
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[Mpuaoxenne 1

Konuenr IIpoMpbllieHHOro au3aiiHa
GPON_EXPERT na npumepe PON Plug
(JIorornmn Oyaer u3MeHeH B paMKax

corjacopaHusi ®UHAJIBLHOIO 06pa3ua)

DpoHTANBHBIN BUJ
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@poHTANBbHBINA BH] (PACII0JIOKEHHE HHAUKATOPOB I IPUMepa)

A. TlwutaHne
B. LED FE
C. LEDGE
D. LED FXS

E. LED Status
F. LED Gpon
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A. [Npope3nHoBble HOXKKMK

B. MHbopmauMOHHaA HaKknelKa

e Korna cBeToanoibl HE TOPST — KX HE BUIHO

e Korna cBeToanoibl TOpST, OHH MOJICBEYMBAIOTCA U3HYTPU YCTPOUCTBA

e JluueBas 1 Tbl/IbHas YacCTb BbINOAHAETCA M3 NaacTuka ABS. LiBeT yepHbiit. MaToBasn
NOBEPXHOCTb.

e Csetoauopapl PC. LiBeT maTepuana npo3paydHblii.

e Tbl/NIbHAs YacTb BbINOAHAETCA M3 NacTuKa ABS. LiBeT yepHblit. MaToBasa NOBEPXHOCTb.

e HOXKK pe3nHOoBble, MaToOBbIe.

e (CBeTOBble MHAMKATOPbI HAa INLLEBOM YACTM YCTPOMCTBA AO/IKHbI ObITb 0603HaYeHbI He

Norotnnamu, a nognncamm
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