YHuBepcajbHble TeXHHYECKHEe TPeOOBaHHUsI Jisi NMPOBedeHHUsS] 3aKyNMOYHBIX
npoueayp adoHenrckoro odopymoBanusi (GPON_Medium) npu oxa3zanum

yeayr LI/ B ITAO «Pocrtesiekom»

1. Ha3uauenmue

Hacrosimue texanueckie TpeboBaHus K okoHeuHoMy obopynoBanrio GPON_Medium ms
MIPOBEJICHUS 3aKyMOYHbBIX Mpoueayp (nanee — TT) cogepxar uHpopMaInio o GyHKIIMOHATBHBIX U
TEXHUYECKUX TPEOOBAHMSIX K JIMHEHKE OKOHEUHOTO OO0OPYIOBAHMS AJIS MPEIOCTABICHUS YCIYT
cBs3u [TAO «Pocrenekomy, 6a3upyronuxcs Ha ceTH nepeaayr JaHHbx OOIIecTBa, B TOM YUCTIE

YCIIyT HIUPOKOMNOJI0CHOTO nocTyna B Mutepuer, yenyru IPTV, VOIP.

2. O0mmMe moJIoKeHus

2.1 Tepmunsl, onpeaeaeHus U COKpaleHust

Jlnst nenent TT B HEM UCIIONIB3YIOTCSI TEPMUHBI M COKPAILICHUS, OIIPeIeIIEHHbIE B I Toccapuu

TepMHHOB U onpeaeneHuil [IAO «Poctenexkomy, a TakKe Clelyrolue:

ALG - | Application-levelgateway «IILTFO3 TPUKJIAJHOTO YPOBHSI»;
ANSI - | American National Standards | AMepukaHCKuii HAIMOHAJBHBIH HHCTHTYT
Institute CTaHapTOB;
ARP - | Address Resolution Protocol [TpoTokon pa3pernieHus apecos;
BRAS Broadband Remote  Access | Cepep MIMPOKOIOJIOCHOTO  yIaIEHHOTO
Server JIOCTYTIA;
CHAP Challenge Handshake | Anroputm npoBepKH MOITHHHOCTH;
Authentication Protocol
CoS Class of service Kiacc cepBuca (kaHa bHBIHYPOBEHbD);
CPE Customer permission equipment | AGoHEHTCKOe 000pyIOBaHHE;
CWMP CPE WAN Management | I[Ipotokon  ympaBieHUsT ~ aOOHEHTCKUM
Protocol, cm. TR-069 000pyI0BaHNEM Yepe3 TII00ATBHYIO CETh;
DHCP Dynamic host configuration | TTporokon JITHAMHYECKOTO
protocol KOH(UTYPUPOBAHUS CETEBBIX YCTPOICTB;
DLNA Digital Living Network Alliance | Ctannapt, MO3BOJSIONIMI COBMECTUMBIM
yCTpOMCTBaM MepeiaBaTh W MPUHAMATH 110
JIOMAIIHEW CETH Pa3InYHbIA MEIUa-KOHTEHT
(u300pakeHusi, My3bIKY, BHJIEO0), a TaKKe
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oTOOpaxkaTb €ro B PpEXKUME peallbHOTO

BPEMEHY;

DNS

Domain name system

Cucrema TOMEHHBIX UMEH;

DSCP

DifferentiatedServicesCodePoint

Touka xoxa nuddepeHITMPOBaHHBIX YCIYT) -
9TO Tmoje B 3aroyioBke IP makera, xotopoe
UCTIONB3YETCSI B LEMSIX KIacCH(PUKAIUU

nepenaBaeMoi nHpopmarmm,

Ethernet

CemelcTBO TEXHOJOTHI MaKeTHOM Mepenadu

JaHHBIX COI'TIACHO CTaHJapTaM ceMeiicTBa

IEEE 802.3,;

FE

Fast Ethernet

duznueckuit uHTepderc 100MowuT/c

corjacHo crnenudukanusaMm cemerictsa IEEE

802.3;

GE

Gigabit Ethernet

®usnueckuii uaTepdeiic 1 ['6ut/c cormacuo

crenudukanusm cemeiicta IEEE 802.3,;

HTTP

Hyper text Transfer Protocol

«IIPOTOKOJI nepcaadu TUIICPTCKCTA» —

IIPOTOKOJI TPUKIIAHOTO YPOBHS Iepenadu
JTAHHBIX

(u3HauaTbHO - B BHJIE

THIICPTEKCTOBBIX ,I[OKYMeHTOB);

HTTPS

Hypertext Transfer Protocol

Secure

Pacmmpenue MPOTOKOJIA HTTP,
nojiep)kuBatoniee mudposanue. JaHHBIE,
nepenaBaeMple 1o npotokony HTTPS,
«yTaKOBBIBAIOTCS» B KpUITOrpaduyeckui
npotokonn SSL wmnmm  TLS, Tem cambiM

oOecreuynBaeTCs 3alIuTa dTUX JaHHBIX;

ID

Identifier

Wnentuduxatop;

IEEE

Institute of Electrical and

Electronics Engineers

I/IHCTI/ITYT HWHKCHCPOB I10 3JICKTPOTCXHUKE U

AIIEKTPOHHUKE;

IGMP

Internet management

group
protocol

[IpoTrokon ympaBiieHHS  MHOT0AIPECHOMN

(multicast) mepenaueii nanubIX B IP cersix;

Internet protocol

[IpoTrokon mepeaayum JaHHBIX CETEBOTO

YPOBHS;

IPoE

IP over Ethernet

[Tepenaua IP moBepx Ethernet;
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IPTV

IP Television

TeneBuznoHHOE B€IIaHHEC C

UCII0JIb30BaHueM npoTokoa IP;

ITU International MexayHapOoIHBIN CO03 3JIEKTPOCBA3H;
Telecommunication Union

LAN Local Area Network JIokanpHas BEIUMCIUTENBHAS CETD,

MAC Media Access Control Kontposb 1ocrymna k cpee;

MDI Medium Dependent Interface Wutepdeiic 3aBucAlMil OT Iepeaaromiei
cpeibl

MDIX Medium Dependent Interface | Uurepdetic, 3aBucsmuii oT mnepeaaromei

with Crossover Cpeibl C MEPEKPECTHBIM COCTUHCHUEM

MVR Multicast VLAN Registration DyHKIUSA pEerucTpanuu (BKIOUCHHS) opTa
y3na cetu B MC-VLAN,;

NAT Network address translation TpaHCIAIUsA CETEBBIX aIPECOB;

OMCI ONT management and control | Matepdeiic  ympaBieHuss  aOOHEHTCKHM

interface YCTPOHCTBOM;

OLT Optical line terminal OnTudeckuii TMHCHHBINA TEPMUHA;

PAT Port address translation TexXHOJOTHSI TPAHCISAIUKH CETEBOTO aapeca B
3aBHCHUMOCTH oT TCP/UDP-nopta
oJIy4aTesis;

PC Personal computer [TepcoHambHBII KOMITBIOTED;

PPPoE Point-to-Point  Protocol over | [Ipotokon coeaMHEHUs] TOYKA-TOYKA Yepes

Ethernet cetb Ethernet;

PVC Permanent Virtual Circuit [TocTosIHHBINM BUPTYaJIbHBIN KaHAI;

RFC RequestforComments «3asiBKa Ha O0OCYXIeHHEe» - JTOKYMEHT W3
cepuun POHYMEPOBAHHBIX
UH()OPMAIIMOHHBIX JTOKyMEHTOB MHTEpHETA,
COZIEPIKAIINX TEXHUUECKHE CIIEIM(DUKAIIMN 1
CTaHAapThl, IIUPOKO MPHUMEHSIEMBIE BO
BCEMUPHOM CETH

RJ-45 Registeredjack Pa3zbem RJ-45, kak mpaBuiio, UCTIOIB3YIOTCS
JUIST COCIUHEHUS Pa3IuYHBIX ceTeBhIX IP
YCTPOMCTB B KOMITBIOTEPHBIX CETAX;

RTP Real-time Transport Protocol [TpoTokos nepeaayn peaasbHOro BpEMEHH;
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RTSP

Real Time Streaming Protocol

[ToTOKOBBII MPOTOKOJ PEANBHOTO BPEMEHH,
NpeJHa3HAYCHHbIH JUIS WCHOJBb30BAHUS B
cuctemax, paboTalIIUX C MyJIbTUMENNA
I1O3BOJISIOIINH

JaHHBIMH, u KIIMEHTY

y,I[aJ'IéHHO YHOpaBJIATb IIOTOKOM JIdHHBIX C

cepBepa;

SLA Service Level Agreement Cornamenue o Ka4ecTBe 00CITyKUBAHHUS;

SSID Service Set Identifier WnentuduxaTop 30H6I 00CTYKHBAHHS;

STB Set-top-box [TpucraBka npexoxep UIsl TPENOCTABICHUS
JIOCTYTIA K YCITyT'e TEJICBU3HOHHOTO BEIIAHUS
C UCNOJIb30BaHUEM NpoToKoa IP;

S-VLAN Service VLAN VLAN Ha cepBuc;

TCP Transmission Control Protocol [TpoTokoi yrpaBieHHs Iepeaadei;

ToS Type of service Tun cepBuca (CeTeBOW YPOBEHB);

TR-069 Technical Report 069 -CWMP | Texuuueckas crienuuKaIus

(CPE  WAN Management | BroadbandForum, omuceiBaroIasi mpoToKoJ
Protocol). yIpaBjieHus aOOHEHTCKMM O00O0pYI0BaHUEM

yepes r100aJbHYIO CETh;

UDP User Datagram Protocol [IpoTokon aeiiTarpaMM MoJIb30BATENS;

UPnP Universal Plug and Play HaGop ceTeBBbIX IPOTOKOIJIOB, TYOJIUKYEMBIX
dopymom  UPnP. Ilenmp UPnP —
YHUBEpCallbHas aBTOMaTH4ecKas HacTpOnKa
CETEBBIX YCTPOWCTB KakK JoMa, TaKk H B
KOpPIIOPAaTUBHOMU Cpee;

USB Universal Serial Bus «yHHUBepCaabHasH MOCIIEA0BaTEeIbHAS IIIHHAY,
NOCJIEIOBaTENbHBI  MHTEp(eiic mnepenadn
JNaHHBIX  JJIS  CPEIHECKOPOCTHBIX U
HU3KOCKOPOCTHBIX nepuepUinHBIX
YCTPOMCTB B BBIUHACIUTEIBHON TEXHUKE;

VLAN Virtual Local Access Network BuptryansHas nokanpHasi CETh,

VoD Video on Demand Bupeo o TpebGoBaHmIO (3ampocy);

WAN Wide Area Network ['moGanbHas KOMITBIOTEPHAS CETh;



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
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/%D0%AD%D0%92%D0%9C

WEB - | WorldWideWeb

Pacnipenenennas cucrema,
MPEIOCTABIIAOIIAA JIOCTYI K CBSI3aHHBIM
MEXITY co0oif JOKYMEHTaM,
PacIoJIOKEHHBIM Ha pa3INYHBIX
KOMITIbIOTEPAX, MOAKITHOYEHHBIX K
WHurepHery;

Wi-Fi - | Texnomorust OecCHpOBOJHON TMepenadydl JaHHBIX  ONHCHIBAEMas CepHel

crangaproB 802.11

3. TpeOoBanus K PyHKIHOHATHHOCTH OKOHEYHOT0 000PY/A0BAHUSA

3.1 OO6mue TpedoBaHus

IlaccuBHast omnTU4Yeckas CETh

(GPON),

obecrneynBaeT MHOFO(l)YHKHHOHaHBHLIﬁ

IHI/IpOKOHOJIOCHI)If/'I AOCTyIl B HHTepHeT C KQUE€CTBCHHBIM M HaACKHBIM COCIUMHCHUCEM

Ha ckopocTsix — 10 1 I'6ut/c. Ilo omHOMY ONTOBOJIOKOHHOMY KaOemto, MpOBEIECHHOMY

HCIMOCPCACTBCHHO B KBapTHUDPY, a0OHEHT MOJIY4acT yCJIyru nepeaaiu HaHHbIX U TGHG(I)OHI/II/I

C rapaHTUPOBAHHBIM Ka4Y€CTBOM 06CJIy>KI/IBaHI/I$I.

3.2 Cpnemnpukamusa  ONT

Tepmunas

ELTEX NTU-RG-1421G-Wac  unam

AJJbTEPHATUBHAA MOJ€Jb ¢ XapaKTEePUCTUKAMHM HE XyiKe YKAa3aHHBIX !

OcHoBHbIE XapaKTCePUCTUKU:

e  (OCHOBHOI1 YHIICET
e FXS yumcer
e becrnpoBOIHOM YUIICET

e QOO0peMm II3Y
e (O0peMm O3Y

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

BCM68380IFSBG
9541CUQC
BCM43217TKMLG/
BCM43602KMLG
128MB

128MB

e He wmenee 4 (uetsipex) moproB LAN 10/100/1000 Base-T ¢ aBTOMATHYECKUM

omnpeznencuuem nojsipaoctu MDI/MDIX (RJ-45);

e He menee ognoro nmopra FXS (RJ-11);

e He menee ogroro nmopta USB 2.0 unu Beime aiist noaxmroderuss USB ¢ nakonureneit;

e He menee MIMO 2x2 8 2.4 I'T;
e He menee MIMO 3x3 B 5.0 I'T'm;

® HaJIM4YME HA KOpITyCe:




((YTOHHGHHOﬁ)) KHOIIKHM BO3BpaTa K Ha4aJIbHbIM (33BOI[CKI/IM) YCTaHOBKaM;
KHOITKH BKJIFOYEHHS/BBIKITIOUEHUS IIUTaHUA,
WPS;

Brutouenue/BoikimoueHne Wi-Fi (OnmmoHaabHoO).

3.3 Cnenndpurkamuss ONT Tepmunaa HUAWEI RT-GM-2 uiaun anbTepHaTHBHAS MOJie/Ib

C XapaKTEPUCTUKAMU HE XYK€ YKA3aHHbIX:

OCHOBHBIE XapPAKTEPUCTHKH:

OCHOBHOU YHIICET SD5117P

FXS gumcer Le9642

becnipoBoaHOI ynriceT 1 x Hi1151
1xSD1151 V740

O6bem [13Y 128MB.

O6Bem O3Y 256 MB.

1 moptr GPON (SC/APC) 3eneHoro 1pera
He wmenee 4 (uetsipex) moproB LAN 10/100/1000 Base-T ¢ aBTOMaTHYECKUM

omnpeznencuuem nossipaoctu MDI/MDIX (RJ-45);

He menee oanoro mopta FXS (RJ-11);

He menee ognoro nopra USB 2.0 wiu Beie 11t noaxittouenus USB ¢uiain HakonuTenei;
He menee MIMO 2x2 824 I'T1;
He menee MIMO 3x3 B 5.0 I'T'1g;

HAJIMYUEC HA KOPITYCEC:

o

o

o

o

«YTOILJIEHHOW» KHOIIKH BO3BpaTa K Ha4aJIbHBIM (3aBOJICKUM) YCTaHOBKaM;
KHOIIKH BKJIFOUCHHMS/BHIKITFOUEHUS TUTaHMS,;
WPS;

Bxirouenue/Boikiouerre Wi-Fi (OnmmuonanbHo).

3.4 Crnemnpuxkamuss ONT Tepmunan Iskratel RT-GM-3 niu ajbTepHaTHBHAsE MOJIeJIb C

XAPaAKTEPUCTUKAMHA HE XYy7K€ YKAa3aHHbBIX:

OcCHOBHBIC XapaKTEePUCTUKH:

OCHOBHOM YHIICET ECONET EN7526GT
FXS guncer LE9641
becripoBoHOM yHriceT MT7592 / MT7615B



Oo0peMm [13Y 128M
O6wem O3Y 256M

1 moptr GPON (SC/APC) 3enenoro 1sera
He wmenee 4 (uertnipex) moproB LAN 10/100/1000 Base-T ¢ aBTOMarnyecKum

omnpeneneauem nojsippoctu MDI/MDIX (RJ-45);

He menee oxnoro mopra FXS (RJ-11);

He menee ognoro mopra USB 2.0 mnu Beite ai1st noakiatouenuss USB ¢uamn HakonuTenei;
He menee MIMO 2x2 B 2.4 I'Tw;

He meree MIMO 3x3 B 5.0 I'T'm;

HaJIM4YME Ha KOpILyce:
O «YTOIUIEHHOW» KHOIIKM BO3BpaTa K HayaJbHbIM (3aBOJICKMM) YCTAaHOBKaM;

O KHOIIKH BKIJIFOUCHHS/BHIKITFOUEHUS IUTAHMS;
o WPS;

o Bxkiouenune/seikmoueare Wi-Fi (OnuuoHa bHO).

3.5 Cnenupuxkauusa ONT Tepmuuan JINGA JI1801 uaum anbTepHATHBHAS MOJe]b C

XapaKTePpUCTUKAMHU HE XYKEe YKA3aHHbIX:

OcHoBHbIE XapaKTCPUCTUKU:

OCHOBHO#1 yHIICET BCM68380

FXS gurncer Le9541

becnipoBoHOit unnicer BCM43217T(2.4G), BCM4360(5G)
O6nem [13Y 128M

O6wem O3Y 256M

1 mopt GPON (SC/APC) 3enenoro 1sera
He wmenee 4 (uetnipex) moptroB LAN 10/100/1000 Base-T ¢ aBTOMaruyecKuMm

omnpeneneauem nojsipaoctu MDI/MDIX (RJ-45);

He menee ognoro nmopra FXS (RJ-11);

He menee ognoro mopra USB 2.0 unu Beime ais noaxtoueHus USB ¢um nHakonurenei;
He menee MIMO 2x2 8B 2.4 I'T;

He menee MIMO 3x3 8 5.0 I'T'1g;

HAJIMYKE Ha KOPITyCe:
O «YTOIUIEHHOW» KHOIIKH BO3BpaTa K Ha4aJbHBIM (3aBOJICKMM) YCTAaHOBKAM;

O KHOIIKH BKJIFOUEHHUS/BBIKIIOUEHUS IIUTaHUA,

o WPS;



o Bxkiouenune/seikimoucare Wi-Fi (OnuuoHa bHO).

3.6 Cnemnpukamusa ONT Tepmunan SERCOMM RT-GM-1, SERCOMM RT-GM-6 nau

aJIbTEPHATHBHAS MOJIeJIb € XapaKTePUCTHKAMM He XYy’Ke YKA3aHHbIX

OcHOBHbBIE XapaKTePUCTUKHU

OCHOBHOI1 YHIICET BCM68380

FXS uuncer Le9541

becripoBoHOM yHriceT BCM43217T (2.4G), BCM4360 (5G)
Oo0pem [13Y 128MB

O60wvem O3Y 256 MB

e | mopt GPON (SC/APC) 3enenoro 1sera
e He wmenee 4 (uersipex) moproB LAN 10/100/1000 Base-T ¢ aBTOMATHYECKHUM

onpenenenuem mnousspaoctu MDI/MDIX (RJ-45);
e He menee ognoro mopra FXS (RJ-11);
e He menee ogroro nmopra USB 2.0 uu Beime ais noakioueHus USB ¢uiain HakonmuTene;
e He menee MIMO 2x2 B82.4 I'T;
e He menee MIMO 3x3 B 5.0 I'T'm;
® HaJIU4YHEe Ha KOPITyCe:
O «YTOIUIEHHO» KHOMKHU BO3BpaTa K HAYaJIbHBIM (3aBOJICKMM) YCTaHOBKAM;
O KHOITKH BKJIFOUCHUS/BBIKITIOUCHWSI ITUTAHUS;
o WPS;

o Brxmouenue/soikmoucane Wi-Fi (OnuuoHaabHO).

3.7 Cnemnpukamuss ONT Tepmunan ZTE RT-GM-5 wim anprepHaTuBHAsA MOJe]b C

XAPAKTEPUCTUKAMHA HE XYy7K€ YKAa3aHHBIX:

OcCHOBHBIE XapaKTePUCTUKHU

OCHOBHOI1 YHIICET ZX279128

FXS gnncer Le9643

becnipoBoHO# unmiceT MT7603EN (2.4G), MT7615N (5G)
O0mweMm [13Y 128MB

O0wvem O3Y 128MB

e 1 mopt GPON (SC/APC) 3enenoro 1seta
e He wmenee 4 (uetsipex) moproB LAN 10/100/1000 Base-T ¢ aBTOMATHYECKUM

onpenenenuem nousspaoctu MDI/MDIX (RJ-45);
e He menee ognoro nmopra FXS (RJ-11);



e He menee ogroro nopra USB 2.0 uu Beime aiis noakirodenuns USB ¢udin HakonmuTesei;
e He menee MIMO 2x2 B2.4 I'TL;
e He menee MIMO 3x3 B 5.0 I'T'm;

® HaJIMYKE Ha KOPITyCe:

O «YyTOIUIEHHON» KHOMKHU BO3BpaTa K Ha4aJIbHBIM (3aBOJICKMM) YCTaHOBKAM,;

O KHOIIKH BKJIFOUEHHUS/BBIKIIOUEHUS IIUTaHUA,

o WPS;

o Bxkiouenune/seikmoucare Wi-Fi (OnuuoHa bHO).

3.8 Cneunduxauusa ONT c xapakTepUCTHKAMH He Xy7Ke YKA3aHHbIX

OcCHOBHOU FXS yuncer becnipoBoaHoit O0neMm [13Y O60wem O3Y
YHIICET (ITAPAMETP YHIICET (ITAPAMETP (ITAPAMETP
(ITAPAMETP DKBUBAJIEHT | (ITAPAMETP OKBUBAJIEHT | DKBUBAJIEHT
DOKBUBAJIEHT | HOCTHN) OKBUBAJIEHT | HOCTH) HOCTN)
HOCTN) HOCTN)
1. BCM68380IF | 1.9541CUQC 1.BCM43217T | He wmenee 128 | He wmenee 128
SBG 2. 1L.e9642 KMLG/ MB MB
2. SD5117P 3. LE9641 BCM43602K
3. ECONET 4. Le9541 MLG
EN7526GT 5. Le9643 2. Hil151;

4. BCM68380 SD1151 V740
5. ZX279128 3.MT7592

MT7615B

4.BCM43217T(

2.4G),

BCM4360(5G

)

5.MT7603EN
(2.4G),
MT7615N

(5G)




3.9 MHurepdeiichl (mapamMeTp 3KBUBAJTEHTHOCTH)
Y CTpoiicTBO JOKHO OBITH 000PYIOBAHO CIEAYIOUIMMU HHTEpdeiicamu:
e 1 mopt GPON (SC/APC) 3eneHoro 118eTa;
e He menee 4 (uetnipex) moptoB LAN 10/100/1000 Base-T ¢ aBToMaTu4eCcKUM OTMpeIeICHUEM
nossipuoctd MDI/MDIX (RJ-45);
e He menee ognoro nmopra FXS (RJ-11);
e He menee ognoro mopra USB 2.0 wnu Beime mis nonkimtouenus: USB Qi HakonuTenei;

e becnpoBoansiit uatepdeiic Wi-Fi (2,4 I'Tu/5.0 I'Tu, 802.11b/g/n/ac).

3.10 TpeOoBaHusi K MPOU3BOAUTETbHOCTH
YCTpoiicTBO JOMKHO 00ecieunBaTh CIeIyIONe HOPMATHBBI TI0 TIPOU3BOIUTEILHOCTH

3.10.1 Cxopocts mapmpyruzanuun GPON <-> LAN B m100b1x pexumax padotsl He meHee: 800
Mowurt/c.;

3.10.2 Cxopoctb kommyTanuu LAN <-> LAN: Ha ckOpocTH NOJIKIIIOUEHUS,

3.10.3 Cxopocts mapmpytuzamun GPON <-> WLAN 2.4I'T': He menee 90 Mowut/c;

3.10.4 Cxopoctp mapmpytuzamun GPON <-> WLAN 5.0 I'T: ve menee 300 Mowut/c;

3.10.5 Ilpu makcumansHOU yrunmuzanuu GPON nopra (BHe 3aBHcHMOCTH OT THIa Tpaduka u
KOJIMYECTBa ceccuit, He Oosee 3HaueHus 11.3.9.1) Multicast o6pabaTsiBaeTCs B IpHOpPHUTETE,

HE BBI3bIBasi HCKa)keHUs n3o0paxenus: TB kapTuHku.

3.11 TpeooBanus nas nopros Ethernet
[TopTs! ycTpoiicTBa TOJIKHBI YAOBIETBOPATH CIEAYIOIIUM TPEOOBAHUSIM:
e 802.3 Ethernet;
e 802.3u Fast Ethernet;
e 802.3ab Gigabit Ethernet;
e 802.1p, 802.1q —o 8mu VLAN oaHOBpEMEHHO;
e MAC tabauna, He MeHee yeM Ha 64 3amucu;

e  MakcuMaibHBIN TOAEP)KUBAEMBII pa3Mep kaapa Ethernet 15226aiir.

3.12 TpeboBanus njass GPON

Nutepdeiic GPON nomkeH yIoBIETBOPATH CAEAYIOIINM TPeOOBAHUSIM:



3.12.1 Tlomnmepxka ITU-T G.984.1, G.984.2, G.984.3;

3.12.2 TloarBepkaeHHAas TECTUPOBAHUEM COBMECTHUMOCTH 10 rpoTokory OMCI B cooTBeTCTBHHM
pexomennanuii G.988 ¢ yxxe ycranoneHHbIM Ha ceTH [TAO «PocTenekoM» CTaHITMOHHBIM
aKTHUBHBIM o0opynoBanuem OLT;

3.12.3 ONT GPON pomxna He 6onee yeM 3a 30 ¢ BBIIOJHATH MOJHYIO MPOLENYPY MOIBITKH
yctaHoBieHuss coeauHenus ¢ OLT. Ilpomecc yCTaHOBKM COEIMHEHUS JIOJKEH
CONIPOBOXKIATHCS CBETOBOM MHIUKALIUEH;

3.12.4 Tlopnepxka neckonbkux VLAN B onnonanpasnennom GEM kanase iist MHOTOaipecHOro
Y IIMPOKOBEIIATENBHOTO TpaduKa,

3.12.5 OrpannueHue CKOPOCTH IMHPOKOBEHIATEIIHHOTO W MHOT0QJIPECHOT0 Tpaduka B
BOCXO/ISIIIEM HaIpaBJIeHNUU (OMIIMOHAIIBHO);

3.12.6 Onruyeckuit maTepdeiic kmacca B+, C+, 1o 20 kwm;

3.12.7 Tlonnepxka He MeHee 8 akTUBHBIX GEM mopToB,

3.12.8 Toanepxkka Merona peructpauuu ONT mo cepuitHomy Homepy u PLOAM maponro,
BBOIMOMY uepe3 WEB untepdeiic ycrpoiictsa,

3.12.9 Hamuuue ¢pynkuuu DyingGasp;

3.12.10IMoanepxka mexanusma FEC (Forward Error Correction);

3.12.11TMoanepxka DBA (Dynamic Bandwidth Allocation);

3.12.12lTomnepxka AES ¢ ximrogamu 128 v BeIe;

3.12.13[Moxnepxka T-CONT type 1-5;

3.12.1406n0Bnenue 110 nocpenctsom OMCI;

3.12.15I1Iudpposanne GEM xananos;

3.12.16Ynpasnenue nonocoit mponyckanus st GEM moptos.

3.13 Hutepdeiic FXS, rosnocosoii kanaa

3.13.1 ToHOBBI U UMITYJILCHBII HAOOP HOMEpa.

3.13.2 CoBMeCTHMOCTh C aHAJIOTOBBIMH Telle()OHHBIMHU allllapaTaMH, MojAKIoYaeMbiMa K FXS
MOpTYy, COMJIACHO  TpeOOBaHMSIM  TPWIOKEHHS 7  TpuKaza MuUHHCTEpCTBA
MH(POPMAIMOHHBIX TEXHOIOTUH U cBA3u Poccuiickoit @enepanuu ot 11.09.2007 Ne 106”;

3.13.3 Peanm3anus akyctudeckux curHanoB Ha nuHuu FXS B coorBercTBuu ¢ [OCT 28384-89
«[TapameTpbl HH(HOPMAITMOHHBIX aKYCTHYECKUX CHTHAJIOB TOHATHHOMN YaCTOTHIY;

3.13.4 TlomaBnenue 3xa G.165/G.168 (8 — 16 mc);

3.13.5 T'enepanus kompoptHoro myma (CNG);

3.13.6 IlomaBnenue nays B pasrosope (VAD);



3.13.7 ABromaruyeckas peryaupoBka rpomkoctu (yposus) curnana (AGC);

3.13.8 O6napyxenue u reaepanusi DTMF;

3.13.9 ABromaruyeckas WIHM IPOTpaMMUpyeMasi peryJIupoBKa yCUICHUS,

3.13.10IMomneprkka amantuBHOro Oydepa mxurrepa (adaptive jitter buffer);

3.13.11ITomuepxka QoS TO, DiffServ, 802.1p mis curnanu3anuu u peuu;

3.13.12XapakTepuCTUKH aHAJIOTOBBIX JJECKTPUUYCCKUX HHTEPPEHCOB (aKyCTHUUECKHE CHTHAJIBI,
rapaMeTpsl) TOJDKHBI OTBEYATh TPEOOBAHMSIM MpUKa3a MUHUCTEpCTBA NHPOPMAITHOHHBIX
texHosioruit u csizu PO Nel12 ot 24.08.2006 u P/1 45.223-2001 ot 20.11.01);

3.13.13Ha3nauenune ucxonsmemy tpapuky mpuoputeroB 802.1p u DSCP s KOHTpOIbHBIX

nakeToB ceccuu SIP u mauneix RTP;

3.14 TpeooBanus k SIP Tenedonuu

TpeboBaHMs K MaKeTHOW TeNePOHUU:

3.14.1 Toanepsxka nporokona SIPv2 (RFC 3261) u ero pacumpenuit;

3.14.2 Tlomnepsxka Dial-plan mist HaGopa HOMepa 1o npeduKCy U IJIMHE HOMEPA;

3.14.3 RFC 1889, 1890 — RTP/RTCP;

3.14.4 KauectBo nepenaun peun (MOS) He menee 3.5;

3.14.5 Tloanepxka SDP (RFC 4566);

3.14.6 Topnepxka pynkuuit DHCP knuenta (RFC 2131, 2132) ¢ mogaepxkoit onwmit 6, 15, 42,
60, 120 (RFC 3361), 121, DNS knuenta u NTP knuenra;

3.14.7 Kogaexu G.711p-law/A-law, G.729A/B;

3.14.8 OmnnumonansHo: momaepxka Wide band / Ultra wide band xomexos: G.722.1, G.722.2
(AMR-WB), G.719;

3.14.9 Tlomuepxka Caller ID (CLIP FSK), CLIP DTMF (omuoHaisHO);

3.14.10Y neprxaHue/CHITHE C yep>KaHUS BBI30Ba,

3.14.11I1epeanpecaiysi 3BOHKOB;

3.14.1211epeBo1 3BOHKA;

3.14.13TpexcTopoHHSsS KOH(MEPEHIHS;

3.14.14Peructparus no FQDN;

3.14.15RFC6141, RFC3261 Re-INVITE;

3.14.16D0xoKkomIieHCcanys U reHepaius KoM(pOPTHOTO IIyMa;

3.14.17Tloaneprxka nepenaun (hakcos mo nmporokoay T.38 u mpospauno (in-band, transparent);

3.14.18Tlomnepxka BHyTpuogocHoi (inband) u BaemomocHoit (out of band) mepenaun DTMF:
RFC 4733, RFC 4734 u RFC 6086 (SIP INFO);



3.14.19B03MOKHOCTh aBTOMATHYECKOTO W PYYHOro BbIOOpa MHTepdeica Uil BXOIANUX H
ucxoaammx SIP coenqmHeHni;
3.14.20CoBmectuMocTh ¢ pemenusmu Softswitch u IMS, ucnonszyembiMu Ha cetn OOmiecTBa

(Iskratel, Huawei, NokiaSiemens u ap.).

3.15 O6mue pyHKUMOHAJBHbIE TPEOOBAHUSA

3.15.1 OpgnoBpemeHHast MOAIEPKKA HECKOJIbKHUX THUITOB coennHeHni Ha oqHoM VLAN;

3.15.2 Tloanepxka He MeHee 4x |IP coequHeHni ¢ pa3HBIMHU TUTIAMH [TOIKIIFOUEHUS;

3.15.3 TMomnepsxka nporokosioB ayreHTudukanuu PAP u CHAP mist PPPOE;

3.15.4 PaGora B pexxuMe MapiipyTu3aTopa (craTudeckas MapuIpyTH3aIus);

3.15.5 Tlomuepxkka mpospaunoro mocta VLAN-LAN (VLAN-LAN transparent bridging); mis
HEKOTOPBIX TPYIII OPTOB;

3.15.6 CassbiBanue moptoB VLAN/LAN (VLAN/LAN port mapping);

3.15.7 Kommyranus naketoB mexay xoctamu LAN;

3.15.8 IPv6 u IPv4 dual stack nmsa nonxmrouenuii PPPOE u IPOE;

3.15.9 RFC 3633 — IPVv6 prefix options for DHCPVG;

3.15.10RFC 3315 — DHCPvG6;

3.15.11RFC 4862 — SLAAC,;

3.15.12Source based routing — mapuipyTu3arus Mo BXoasiemMy uHTepheicy (OMIHOHANBHO);

3.15.13DNS Client/Server/Relay;

3.15.14DNS v6;

3.15.15RFC 1305 — NTP u/unun RFC 4330 — SNTP;

3.15.16Bs160p vacoBoro mnosica,

3.15.170tcytcTBUE XECTKOM MpUBs3KH (Ha anmapaTHoM ypoBHe) LAN mHTepdelicoB kK Tunam
MOAKITIOYAEMbIX K HUM YCTPOUCTB/CepBUCOB (T.€. K M00biM LAN mopram MoxeT ObITh
noakioueH IP renedon, STB unn koMIbroTep U B TIOOBIX KOMOUHAIUSAX );

3.15.18IMomnepxka RFC 4638 — apTomaTnueckoe cornacoanue MTU/MRUB PPPOE;

3.15.19RFC 826 — ARP;

3.15.20RFC 791 — ICMP;

3.15.21IToxnepxxkka DMZ,;

3.15.221PSec/L2TP Pass-through.

3.16 NAT
3.16.1 RFC 3022 - NAT/NAPT, ue menee 4000 ceccuii;



3.16.2 Tlomnmepxka Reverse NAT,;
3.16.3 Tlomnepxka UPNP;
3.16.4 Ilomnepxka UPNP nomkHa OCyIIeCTBIATHCS TOIBKO co cTopoHbl LAN mopToB;

3.16.5 Tlomueprkka port mapping/port forwarding ¢ BoamMoskHOCTBIO yiipaBiieHus uepe3 CWMP,

3.17 DHCP

3.17.1 RFC 2131, 2132, 3315 — DHCP-server/client/relay;

3.17.2 DHC Pv6 prefix delegation;

3.17.3 Momnmepxka ommmii DHCP: 1, 3, 6, 15, 20, 28, 33, 43, 53, 54, 60, 120, 121, 249 mns
ABTOMATHYECKOTO TIOJYYCHHS KOHPUTYpPAIIMOHHBIX TApaMETPOB;

3.17.4 Bo3moxkHocTh HM3MeHeHus1 myna aapecoB DHCP mis snokambHOH cetn yepe3 Web-
uHTepdeiic u cpeacrsamu nporokoina TR-069;

3.17.5 OrobOpaxxenne B Web-unrepdeiice crnucka moakiaodeHHbix DHCP kinueHTOB M THIA

uHTepdeiica MoAKIIOUYEHUS.

3.18 Multicast

3.18.1 MVR na LAN wunrepdeticax;

3.18.2 IGMP V2, V3 na LAN unrepdoeiicax;

3.18.3 IGMP Proxy, ¢ BO3MOXHOCTbIO BKJIFOUEHHsI Ha JIt0ObIX IP nHTepdeiicax;

3.18.4 IGMP Snooping;

3.18.5 IMakersr IGMP nomxubI niepenaBaThes 0e3 mukancyisimuu PPPOE ¢ source IP aapecom
0.0.0.0 (TR-101).

3.19 Bbe3onacHocTh

3.19.1 dynxuus punsrpanuu no MAC-anpecam (BHyTpeHHsIsI 6a3a He MeHee 4eM Ha 64 aapeca);

3.19.2 Bo3moxkHOCTh oOrpaHmdeHus HewsBectHoro Unicast/Multicast/Broadcast Ttpaduka
(OTIIIMOHATIBEHO);

3.19.3 ®unbrpanus HeusBectHoro Unicast/Multicast Tpaduxka;

3.19.4 Tlomnepxka PAT ¢ ALG nns nporokonos SIP, RTSP (VoD) FTP, PPTP;

3.19.5 Bo3mokHOCTH co3manusi cnuckoB goctyna (ACL) € ¢umsTparmeid makeToB Ha OCHOBE
HOoMepa mpotokoina/monst  «Next Header» B 3aronoBke IPv4/6 makera, mnopTta
TPaHCHOPTHOTO ypoBHs, IP-anpeca ncrounuka / Haznauenusi, MAC-anpeca;

3.19.6 Jlomxen momnepkuBaTbcs (QyHKUMOHAN MexceTeBoro skpana (Firewall) mns IPv6. B

KoHurypanuu no ymosuanuto IPv6 makersl, mocrymatromme ¢ WAN wuHTEepdeiica,



JOJDKHBI  OBITh OTOPOIICHBI, KpPOME ciyd4as, KOTrJa OHH OTHOCSTCS K CECCHH,
WHUILIMAPOBAHHOM CO cTOpOHHI JIokanbHOU ceTh (LAN/WLAN);

3.19.7 B03MOXHOCTH MCIIOJIb30BaHMsI CIIMCKOB JIOCTYIa Ha BCeX MHTep(delicax B HaIpaBICHUIX
IIpUEM U TIepeaya;

3.19.8 BO3MOKHOCTh HCIIOJIb30BaHUS CIUCKOB JIOCTYNA Ui OTPAaHMYCHHS JIOCTYyNa K
uHtepdeiicam ympasieHus (BeO-unTepdeiic, telnet, CWMP) mapmpyrtuzaropa Ha
ocHoBanuu IPv4/6 agpeca nannmaropa ceccun ynpasieHus (source IP);

3.19.9 J[octyn no telnet 1omkeH OBITH BO3MOXEH TOJIBKO MO/ CKPBITOM OMEpaTOPCKOM y4eTHOM
3anmuchio «superadminy. BkitoyeHHe BO3MOXHO TOJIBKO C MpaBamMH YYETHOW 3amucu
superadmin). B kou¢urypamuu no ymoadanuio telnet 10mkeH ObITh BBIKIIIOYCH;

3.19.103aBo1cK0¥ TTapoIIh AT MHKCHEPHOUW YIeTHOM 3anucH ""superadmin": maposs JOKESH ObITh
YHHUKAJIBHBIM JUTSI K@XJIOTO YCTPOMCTBA M CBSI3aH C CEPUITHBIM HOMEPOM HEOoOpaTuMoi
¢dbyHknuei. MUHUMaNIbHAS JUTMHA Tapoist 16 CMMBOJIOB. 3aBOJICKOM MapoJib OBITh yKa3aH
B JIOKYMEHTaX Ha IMOCTaBKY YCTPOMCTBA,;

3.19.113aBoickol mapois IS ydeTHou 3amucd "admin': maposib JOKEH MPHCYTCTBOBATH HA
STHKETKE U OBITh YHUKAJIBHBIM JUISI KAKIOTO YCTpOoiicTBa. MUHUMAaIbHAS [UIMHA TTapOIs 8
CHMBOJIOB,;

3.19.12KoH¢uryparus 1o yMOTYaHUIO JOJKHA YIOBJIETBOPATH CIETYIOIUM TPEOOBAHUSAM |
3.19.12.1 Ha WAN wuntepdetice 10MKHBI OBITH OTKPBITHI CIICTYIOIINE TTOPTHI:

e TR-069 CWMP TCP/7547
e DHCPv4 Client UDP/68;
e DHCPV6 Client UDP/546;
e SIP UA UDP/5060, UDP/5061.
3.19.12.2 Ha unrepdeiicax noxansHoi cett (LAN/WLAN) 10KHBI TPOCITYILIUBATh
MOPTHI CIEAYIOIINE MPOLIECCHI:
e HTTP cepgep Beb-untepdeiica (TCP/80);
e DHCP cepsep (UDP/67);
e DNS ceprep (UDP/53, TCP/53);
e UPnP ciyx6a (UDP/1900).

3.19.13CPE nmomxHa otOpackBath IPv6 makeTsl ¢ multicast agpecom B moJie source address;

3.19.14CPE nomxknHa orOpacsiBath IPv6 makeTsl ¢ multicast aapecom B nose destination address
nepecbutaeMble U3 LAN B HanpaBiennn WAN;

3.19.15CPE momxkna orOpaceiBaTh IPV6 makers ¢ Extension Header Routing Header Type O u 1;



3.19.16CPE nomxna otopaceiBath IPv6 maketsl, nepecsutaembie u3 LAN B ctopony WAN ecnu
B nosie source address ycranosiieH IPv6 agpec oTnuuHBINA OT mpeduKca BHIAAHHOTO TI0

DHCPv6-PD;

3.20 QoS

3.20.1 Tlonnepxxka WFQ, SPQ, SPQ+WFQ: He menee 4-x ouepenei;,

3.20.2 RFC 2474, 2475 — Tloanepxka Diffserv. MapkupoBka u opranu3aius odepeneu s
ucxoasiiero tpaduka mo mapamerpam: Connection Type, Network Interface, MAC, IP,
Hostname, DSCP/ToS Value, Port Number u Application;

3.20.3 ®opmuposanue Tpaduka (Traffic Shaping) — Ympasienue mojaocoil mpormyckaHus u
OrpaHUYEHUE CKOPOCTH NIEpeIayn JaHHBIX

3.20.4 Orpanunuenue ckopoctu Ha ocHoBe VLAN, Ethernet nopra, IP’MAC/tcp/udp port;

3.20.5 TMonnepxka Ha kaxaom LAN mopTy BO3MOXXHOCTH yCTAaHOBKH BO BCeX BXozsmux |IP
nakerax noist DSCP B onpenenénnoe 3HaueHUE MO0 YMOTYAHUIO;

3.20.6 Kondurypauus napamerpo QoS nocpeacrsom CWMP.

3.21 TpeooBanus k unrepdeiicy Wi-Fi
becnipoBoHoii untepdeiic Wi-Fi 10mKeH yI0BIETBOPATH CACIYIONUM TPEOOBAHUSM:
3.21.1 Toanepxka 802.11b/g/n B 2.41T1;
3.21.2 Tlomnepxka 802.11n/ac B 5.0I'T'1;
3.21.3 Toanepxka Explicit/Implicit Beamforming anst 802.11ac;
3.21.4 Tloanepxka Implicit Beamforming ans 802.11n (onumoHansHoO);
3.21.5 He menee MIMO 2x2, ne meree 135 MOuT/C Ha kaxayto anTeHHy B 2.4 I'T';
3.21.6 He menee MIMO 3x3, ne meree 433.3 MOuT/C Ha kaxnayro anteHny B 5.0 I'Tw;
3.21.7 BcTpoeHHBIC aHTEHHBI,
3.21.8 Tomnepxka He MeHee 4X SSID ¢ BO3MOXKHOCTBIO Pa3JIMYHBIX CXEM aBTOPHU3AIUH;
3.21.9 Ilpusszka SSID k onHOoMy, 1160 pazHeiM VLAN;
3.21.100rpannyenue ckopoctu ais kaxaoro SSID;
3.21.11M3onsmus 6ecrpoBOHBIX KIIHEHTOB B ofHOM SSID;
3.21.12MMomnepxka WEP, WPA2, WPA2-PSK ¢ mmdpoanuem AES;
3.21.13 Tlonnepxka WPS PBC (ympaBneHue KHOTKOI);
3.21.14 Bo03MOXHOCTh BKJIFOUCHUS/OTKII0UeHUs nHTepdetica Wi-Fi uepes web-unrepdeiic;
3.21.15 VmnpapieHue KOJIMYESCTBOM MOAKIIOUEHUH Ha KakaoMm SSID;

3.21.16 VmupapieHre MOITHOCTBIO MTEPEAATUNKA,



3.21.17 Vmnpaenenwe kaHaimamu. I[Ipum crapTe yCTpPOWCTBO JOHKHO BBIOMpPATh KaHAI C
HauMeHbIIIeH nHTepdepennuerd Ha ocHoBanuu RSSI,

3.21.18 Tlonaepxka 802.11e (WMM). Bosmosknocts ympasinsats HacTpoiikamu IEEE 802.11¢;

3.21.19 Hacrpoiika Tuna npeamOyibl, 4acTOThI Bemanus beacon-dpeiima, Short Guard Interval,
mupuHbl kKarana (20, 40, 20/40 MI' nns nuanazona 2.4 I'T'n u 20, 40, 80 20/40/80 MI'x
st nuanazona SI'T);

3.21.20 Wi-Fi-panap: ¢ oroOpaxeHueM B uHTepdeiice Bcex OSCIPOBOJHBIX TOYCK JOCTYIa B
muanaszonax 2.4 [Tuu 5.0 I'T';

3.21.21 Tlonnepkka He MeHee 15 0OTHOBPEMEHHBIX MOIKIIFOUCHHH;

3.21.22 Vmupapnenue 0ecripoBOAHBIMU MOAKTIOUeHUsIMH 110 TR-069.

3.22 TpeooBanusi k USB nmopTy u A10NMOJTHUTETbHBIM NPUJI0KEHUAM

3.22.1 Tomnepxxka USB ¢uam Hakonmreneit ¢ daiinoeiMu cucremamu FAT, FAT32, NTFS;

3.22.2 Tlopnepxxka SAMBA ¢ ypoBHsAMU focTyTIa;

3.22.3 Tlomnepxka DLNA;

3.22.4 Tlopnepxka FTP cepBepa ¢ ypoBHSMU 1OCTYIIA;

3.22.4.1 B0o3MOXHOCTh QaHOHUMHOTO JIOCTYTIA. 3aKPBIT IO YMOJTYAHUIO;

3.22.4.2 BozmosxkHocTs noakimtoueHust no LAN u WAN unrepdeiicam. [1o ymonuanuto 1octym ¢
LAN otkpsit, ¢ WAN 3aKphIT;

3.22.4.3 Tlpwm BriroueHuun goctyna ¢ WAN JT0KHBI HTHOPUPOBATHCS MIPAaBHIIa IPOOpOca MOPTOB
FTP.

4. O0wmme TpeOOBAHUS K YCTPOHCTBY

4.1 TpeOoBaHUS K 3JIeKTPONUTAHUIO

Hampsokenne nutanus 100-240V nepemenHoro Toka, yactota 50+-2.0I'n. Biok mutanus
OBA3ATEJIBHO c¢ ¢yHKIIMOHAIBHOCTBIO 3allUTHl a0OHEHTCKOIO YCTPOHCTBA OT CKAauyKOB
MEPEMEHHOTO HampspKeHUs B 3iekTpocetd 220V, myreM NpHUMEHEHHUS CrIaXHBAarOIIMX
¢uneTpoB. [lanHas ¢GYHKIMOHATBLHOCTH OOOPYAOBAHHS JIOJDKHA OBITh JOKYMEHTAIHHO

MOATBCPXKACHA TPOTOKOJIOM COOTBCTCTBUA.

4.2 TexHuuyeckue TpeOOBAHUS K XPAHEHHIO M IKCILUTYyaTAllUH

4.2.1 Pabouas temneparypa: ot 0° 1o 48°C.;
4.2.2 Temneparypa xpanenus: ot -20° g0 70°C.;

4.2.3 Pabouas BnaxxHoCTh: OT 5% 110 90%, 6e3 0Opa3zoBaHUs KOHICHCATA,



4.2.4 DnexktpoMarauTHas coBMecTuMOcTh: CE.

4.3 OTKa30yCTOHYHUBOCTH

43.1

MTBF (Mean Time Between Failure, cpeanee Bpemst HapaOOTKU Ha OTKa3) ONEPalnOHHOM

CHCTEMBI JOJDKHO OBITh HEe MeHblle | ronma (T.e. YyCTPOWCTBO JOJDKHO HYXKAATHCS B

nepesarpyske He 0oJiee 4eM OJIMH pa3 B T'O);

43.2
4.3.3
4.3.4

[TpoaoImKUTETHHOCTD KU3HU YCTPOUCTBA JOJDKHA OBITH HE MEHBIIIE CEMH JIET;
Cpennee Bpemsi HApaOOTKH HA OTKA3 YCTPOKCTBA JOJKHO OBITh HE MEHEe 2 JIET;

Bo3MoKHOCT BO3BpaTa MmoJib30BaTeeM KOH(MUTYPAIIH K 3aBOACKOH.

5. TpeOoBanus K ynpasJieHUI0 A00HEHTCKHM 000py/10BaHUEM

5.1 VYmnpasnenue npu nomornu BeO6 naTepdeiica u TR-069;

5.2 Jlns ynpasieHus yepe3 BeO-MHTEpQeic JOIDKHO 00eCTIeYMBAThCS IBA YPOBHSI IPUBHIICTUI
H0JIb30BaTENel C pa3HbIM HAOOPOM CTpaHML. MaTpuia 10cTyna yUYeTHBIX 3arucen
JIOJIKHA COOTBETCTBOBATH Ta0diuie 1

Tabnuna 1 - Matpuua nocryna k Be0-untepgpeiicy CPE

KOHTPOJIbHAaA CyMMa.

Kondpurypauuonnas YuyerHnasn 3alMCh | YYeTHasd 3anuch  cymnep-

eTHHUIA noJsib3oBatedis (admin) MOJIb30BaTeJIsl (super-
admin)

WNudopmanus o6 ycrpoiicTse

- S/N, Monens, Bepcus | [Ipocmotp, BO3MOXKHOCTH | [IpocMoTp, BO3MO>KHOCTh

maThOpMbI u ITo, | oonoBnenus I10 ob6nosnenus 10

Kondurypanus ycrpoicta

CoxpaHeHue, DJKCIOPT H
UMIIOPT KOH(UTYyparuu
YCTPOMCTBA. DKCIOPT

BO3MOJKCH B JIBYX BapUaHTax:

- mmdpoBaHHBIA  daiin

KoHpurypauuu.  Comepxut

BCE  HACTPOWKH,  HMIIOPT

BOCCTaAaHOBHUT BCEC

YCIIyTH;
- HemmmdpoBaHHbli.  He
COJIEPIKUT

VolIP.

KOH(pUTypanuu

Nmnopt HE

CoxpaHeHue, OJKCIOPT U
UMITOPT KOH(UTypauuu
yCTpOMHCTBA. Okcnopt

BO3MOXEH B IIHU(PPOBAHHOM
WIn Hemu(ppoBaHHOM
BapuaHTax, (ain comepKuT

BCE HACTPOUKHU.




BOCCTaHOBUT yCIIyTy
TesneOHNH.
[IpocmoTp  cocrossHust U | [IpocMOoTp  cocTosiHUA |
WAN noprt
CTaTUCTUKH CTaTUCTUKH

CepBuca MuTtepHeT (TOJBKO

IIPU3HAK UHTEPHET M KOrja

[IpocMoOTp M M3MEHEHHE

[IpocMoOTp M U3MEHEHUE

teneponuss  w/mmm TR
paboraroT uepes DG)
CepBuc  tenepoHuM U

TesneOHHBIE TOPTOB (TOIBKO

ecau eCTh MPU3HAK
TenedoHus Ha WAN
COCTMHCHHH )

TOJIBKO NMPOCMOTP COCTOSHUS

H HOMCpPa

[IpocMoOTp M U3MEHEHHE

Cepsuc TR069 (Tonbko ecnu
ectb npuzHak TR069 Ha

WAN coenuHeHNH )

Tonsko IIPpOCMOTP COCTOAHUA

[TpocMoTp U U3MEHEHHE

Cepguc Telnet

He otoOpaxkaercs

Bxknrouenue/oTKII0YEHHE,

aBTOPH3ALUS
lgmp proxy IIpocMmoTp U U3MEeHEHUE IIpocMmoTp U u3MeHEHUE
['pynnuposka WAN
IIpocmoTp u u3MeHEHNE IIpocmoTp u u3MeHeHNE
uHTepdeiicon
IIpocMOTp M U3MEHEHHE BCEX
Hacrpoiiku NTP IIpocMmoTp HacTpoek
HAaCTPOEK
Hacrpoiiku ARP IIpocmoTtp kemra IIpocmoTtp kemra
IIpocmotp IP/MAC | IIpocmoTp IP/MAC
Hacrpoiiku JIOKaJIBHOTO
DHCP uHpopManuu, HacTpoiika | nHpopMaluy, HaCTpOMKa

cratnyeckux DHCP npussizok

cratnueckux DHCP npussizok

Cocrossaue Wi-Fi

[Tonueit, naponas WiFi ckpeIt,

HO €0 MOXXHO ITOCMOTPECTh

[Tonueiit, napoias WiFi ckpsit,

HO €0 MOXXHO ITOCMOTPECTH

Hacrtpoiiku cepsuca QoS

He oto6paxaercs

[IpocmoTp U u3MeHeHue

Hacrpoiiku LAN nopros

[TIpocMoTp M U3MEHEHHNE

[TIpocMoTp M n3MEHEHNE

Hactpoiiku  uckiItoueHU

NAT

[IpocMoTp M M3MeHeHnE

[IpocMoTp M U3MeHEeHHE




ITpoGpoc NAT,

DMZ, ALG

MOPTOB

[TpocMoTp 1 U3MEHEHHE

[IpocMoTp 1 U3MEHEHHE

Hacrpotiku Firewall [Pv4

[IpocMoOTp M U3MEHEHHE

[IpocMoOTp M U3MEHEHUE

Hacrpoiiku Firewall IPv6

[IpocMoTp ©  HU3MEHEHHE.

OTKII0YeHHE HE BO3MOKHO

[IpocMoTp 1 U3MEHEHHE

Mapupyruzanus

[TpocmoTp Tekymieit TabIHIIbI

MapuIpyTHU3aLHH u
no0aBJieHHe CTaTUYECKUX
MapIIpyToB (IPv4/IPv6).
Hacrpoiika  nuHammyeckou

Mapupyruzauuu. [lpu 3tom,
UHTEep(DEUCh ¢

TR-69 u IP Ttenehonun He

IMIPHU3HAKOM

MOTYT OBITH 4acTblO
HACTPaMBAEMBIX CTATHYECKUX
MapuUIpyTOB U UCIOJIb30BATHCS
B JTUHAMHUYECKHX MPOTOKOIAX
MapuIpyTU3aLUU (ue
OTOOpaXXaroTcsi B CITHCKE
Ipe/UlaraéMbplX M BBIIAETCS
next-hop

omInoKa, eclu

HAXOIUTCd 3a IOHOOHBIM

uHTepdeiicom)

[TpocMoTp Tekyrieil TabmuIbI
MapuIpyTHU3aluu u
no0aBiieHNE CTaTUYECKUX
MapuIpyToB (IPv4/1Pv6).
Hacrtpoiika TUHAMHUYECKOH

MapuIpyTU3aLUH.

DunbpTpanus MAC

anpecam LAN/WLAN

o

[IpocMmoTp U U3MEeHEHUE

[IpocMmoTp U u3MeHeHue

Ponurenbckuii KOHTPOJIb

[TIpocMoTp M U3MEHEHHNE

[TIpocMoTp M n3MEHEHNE

Hacrpoiiku UPnP Ha | [Ipocmorp u  u3menenue | [IpocMorp ©  H3MeHeHuUe
LAN/WLAN TOJIBKO cO cTopoHbl LAN TOJIBKO cO cTopoHbl LAN
Cwmena naposs Cwmena coOctBeHHOro napoisi | CmeHa m00bIX aposien
CereBble UHCTPYMEHTHI

(ping, ping6, traceroute, | OtoOpaxkaercs OTtoOpakaeTcst

traceroute6,)




Hpyrue UHCTPYMEHTHI

nebara (mirror)

He otoGpakaercs OTtobpaxaercs

[Ipocmotp u  oOHYyNeHue

CraTucruueckas Tonmbko mpocMOTp  JHOOOM
000 uMeroIecs
uHpopmanus CTaTUCTUKH
CTaTUCTUKH
CucreMHbI€ KypHAaJIbI ToJsbKO MpocMOTp IIpocmoTp u ouncrka
[IpocMoTp, U3MEHEHHE uYepe3
Hacrpoiiku TR-069 He otoGpakaercs
cmeny 10
[Tapons PPPOE wu Texymmii
He oToOpaxaercs He otoOpaxaercs

napoiib web

5.4
5.5
5.6

5.7

5.8

5.9

5.10

5.11

5.12
5.13

5.14

Macrep ycrpaneHus omuooK;
Beb-unTepdetic 10mKeH OBITH 3alTUIICH apOJIeM;
Beb-unrepdeiic nomxken umers kHonky Logout u Talimep Oe3nedcTBuUs, OCIE KOTOPOrO
ceccusi yNpaBJIGHUS aBTOMAaTUYEeCKH pa3pblBaeTcs. 3HaueHUE TaiiMepa MO YMOIYaHHIO
JOJIKHO OBITH He Oonee 15 MUHYT;
Beb-untepdelic 101KxeH UMETh MEXaHU3MBI 3aIIUTHI OT ABTOMAaTHYECKOI0 repedopa;
Bo3MOXHOCTHh ynpaBieHUs] JOCTYNOM K YCTpOMCTBY cO cTOpoHbl WAN; B03MOXHOCTB
ycranoBku ACL (IP/Port) st noctyna k untepdeiicam yrnpasienus ONT;
Bo3moxnocTh ycraHaBiuBath mpuoputer (802.p w/mnu DSCP) ucxopsmumm mnakeram
CWMP;
[Tonp30BaTe s YCTPONCTBA TOJKEH UMETh BO3MOXKHOCTh U3MEHUTH MapoJib BeO nHTepderica
CaMOCTOSITENIBHO;
TpeboBaHMs K MUHUMAJIbHOW JUIMHE Maposid 8 3HAKOB, OJMH U3 KOTOPBIX JOJDKHA OBITh
nugpa u 6yksa. [IpoBepka BBOAUMOTro MapoJisi AOKHA OBITH IPETyCMOTpEHA!

e B Web-untepdeiice mpu u3MEHEHHH Maposis y4E€THOH 3amucu admin.
TpebGoBanue K MapoIIO JOIKHO OTOOPAXKATHCS B MEHIO M3MEHEHHS YUETHBIX JaHHBIX;
B cnyuae, eciiu maposib oJIb30BaTeNs HE COOTBETCTBYET KpUTepHsM OezonacHocTH, Web-
uHTepdeiic BBIBOAUT HHPOPMALMOHHOE OKHO C HMH()OPMAIMOHHOM COOOIIEHHE O
HEKOPPEKTHOM JUIMHE Mapojii M MOBTOPHBIM MpHIVIalIeHHeM s BBoaa. KommdecTBo
MOBTOPHBIX BBOJIOB HE OI'PAaHUYEHO;
[Tonp30BaTeNb YCTPOWCTBA JOKEH UMETh BO3MOKHOCTh H3MEHUTH Mapojib 0CHOBHON Wi-

Fi ceru camocTosITENBHO;



5.15

5.16

5.17

5.18
5.19

5.20

5.21

5.22
5.23

5.24

5.25

5.26

5.27
5.28
5.29
5.30
5.31
5.32
5.33
5.34
5.35

[Tonb30Barenp [OMKEH HMETh BO3MOXKHOCTH MPOCMOTpa HHGPOpPMAIMM O TEKYIIMX
COeIMHEHUSIX ¢ ceThlo IHTepHeT;

[Taponu ays moxakiodyeHuss K cetu VHTepHeT, maponb s BeG-uHTepdelica U maponu
6e3omacHoctr SSID nomKHBI XpaHUTHCS B 3alIM(POBAHHOM BHUJE U HE OTOOpakaThCs B
UCXOJJHOM KOjie Web-CTpaHHUIIbI;

[Tonnepxka CcTaTHYECKUX MapUIpyToB, ImepenaBaeMbix yepe3 DHCP  onmuum, ps
coequnenusi ¢ ACS u SIP cepsepom;

Hasnauenne ACS URL uepe3 DHCP Option 43;

Coxpanenue KoH(uUrypanuu TMpH IMepe3arpy3ke WM MPH BBIKIIOYECHUH/BKIIOYCHUH
MUTaHMUS,

Oo6noBnenue [10 He MOMKHO MPUBOAMTH K MOTEPE TEKYIICH KOHPUTYpALUHA M K TOTEPE
HACTPOEK M0 YMOIYAHHUIO;

YCTpOHCTBO JOMKHO HMMETh 3alUTy OT OOHOBIIGHUS HENpeAHA3HAUYEHHBIM WM
HeKkoppekTHbIM [10;

Beb-untepdelic Ha pycCKOM S3BIKE;

OOHOBIIEHUE TIPOIINBKY, COXpaHEHHUe / 3arpy3ka KoH(uryparmonHoro (aiina yepe3 BeO-
uHTepdeiic;

Be6-unrtepdeiic nomken 6T goctymneH u3 cetd LAN mo momernnomy umenu http://RT/ u
otBeyath aapecamu IPv4(192.168.0.1) u IPv6(http://[fe80::1]);

Bo3MoxHOCTR BO3BpaTa Mmojib30BaTeieM KOH(PHUTypanuu poyTrepa K 3aBOJICKON yepe3 BeO-
uHTepdeiic, 160 HaKaTHEeM CHelHalbHON KHOIKY;

WNHdopmaTuBHaAs CBETOAMOAHAS UHAUKALMUSA, 10 KOTOPOH MOXXHO BU3yaJbHO OIPENEIUTh
COCTOSTHHE YCTPOMCTBA,

TR-069;

TR-098;

TR-104;

TR-106;

TR-142;

TR-143;

TR-156;

TR-181 Issue 2;

Untepdeiic B3aumoneicTBus Mexay poyrepoM u Cuctemoil YaneHHOTo YmpaBlieHUs
JIOJDKEH COOTBETCTBOBATH 00s3aTeNIbHBIM TpeboBaHUsAM mpotokosa CWMP cormacHo

pexomenaanuu BroadBandForumTR-069;



5.36

5.37

5.38

5.39

5.40
5.41

5.42
5.43

5.44

5.45
5.46

5.47

5.48

5.49

5.50
5.51

5.52

5.53

5.54

[IpenocraBneHne CTaTUCTUKH TI0 cu€TurkaM uHTepderico yepe3 TR-069;

Brmmonaenue tect mwrana ATP-069;

VYnpasnenue SIP nomxHO BeIONHATHCA 110 TpoTokory CWMP cornacHo pekomeHnanusMu
TR-104,

VYrpasieHue rpynmnaMu MopToB JOJDKHO BBINONHATHCA 1o nporokoiay CWMP cornacHo
pexomenanusm 1R-098;

JomxkHa ObITh BO3MOXHOCTH paboThl kimeHTa TR-069 Ha nmro6bix IP naTepdeiicax;
Mapuipytuzatop 10JbKeH odecrieunBarh padoTy ceccuid ynpasiernus CWMP Tonbko yepes
pa3peuieHHbie uHTepdelicel. Bo3moxkHocTs uHTepdeiica obcmyxkuBath Tpadhuk TR-69
MokeT ObITh HacTpoeHa dyepes CWMP. Ecnu unTepdeiic BbeneH TONBKO IS paOOTHI
CWMP, nomp30oBaTenbCcKuii Tpapuk, a Takke Tpaduk [APYyrHX KOMIIOHEHTOB
MapIIpyTHU3aTopa He JI0JDKEH UCIIOIh30BaTh JAHHBIA HHTEPQEc;

URL ACS ckoupurypupoBan B HacTpoiikax o ymondanuto (http://acs.rt.ru);

ANropuT™M 3arpy3ku YCTpOICTBa M MOPSJIOK YCTAHOBKM COCIAMHEHHH JOJDKEH ObITh
COIJIaCOBaH U 33J0KYMEHTHPOBaH;

JlomkHa obOecreunBaThCsl BO3MOXKHOCTh Hcmnoib3oBanuss HTTPS (SSLv3/TLS 1.2) (3a
UCKITIOUeHHeM ceaHcoB nepenauu 110);

JlomkHa obecrieunBaThCsi BO3MOXKHOCTD 3arpy3ku SSL/TLS ceprudukaros;
O6opynoBanne He nowkHo mnomaepxkuBatb HNAP (Home Network Administration
Protocol) unu g0mKHO UMETh BO3MOXKHOCTh OTKJIFOUEHHUS TAHHOTO (DYHKIIMOHANIA;
ITepenaua yBegomMIiIeHUI CUCTEMBI BO BpeMsi OOHOBJIEHUSI TPOIINBKH;

JlBa ypoBHs TNpUBWIErMH IOJIb30BaTeNneil ¢ pa3HbIM Habopom crpanuiu. HacTpoiiku
VoIP/QoS/ACS u nocryn no Telnet nomkHbBl OBITH AOCTYIHBI NPU aBTOPU3ALMUU IO
OIepaTOPCKOM y4ETHOM 3ammuChIo «Superadminy;

OOHOBIIEHHE, COXpaHEHHWE M 3arpy3ka KOH(QUTYPAaLMOHHBIX (AllIOB M TMPOLIMBKU
(firmware) o nporokonam FTP/HTTP;

[TpouzBoautens 110 nomken odecnednTh KOHDUTYPAITHIO «T10 YMOTIAHUIOY,

[Tonneprkka pe3epBHOrO XpaHeHus: o0Opa3a MPOIIKUBKY U napameTpoB koHuryparuu (Fault
Tolerance Backup Copy) B sHeproHe3aBHCUMOH MaMsITH;

MexaHu3M aBTOMaTHUYECKOTO BOCCTAHOBIIEHHsS pabOTOCHOCOOHOCTH B cilyyae cOOsi mpu
ynanenHoM ooHosienn# [10;

JlomkeH mojaepKuBaThbCsl MeXaHU3M MpoBepku obpaza IO mo KOHTpoIBHON cymMMe U
U(POBON MOMHUCH TIPOU3BOIUTEIS;

TpeboBaHMsI K KOHTPOJIBHOU CyMMe:



5.55

5.56
5.57

5.58

5.59

5.60

5.61

5.62

5.63

5.64

5.65

e Jlnst pacueTa KOHTPOJIBHOM CyMMBI HCIIOJIb30BATh AJITOPUTM IOCYETa KOHTPOJIBHOU
cymMbI iepeMenHoi paspsagHoctd MDS/CRC unu 35KBHBaIeHT;
e KoHnrponpHas cymma yHuKanpHas A Kaxnod epcuu 11O, ecnu B mpommske
MEHSIETCSl XOTsI Obl OJTUH CUMBOJI BMECTE C HEIl MEHAETCSI KOHTPOJIbHAs CyMMa.

Kondurypauus ycrpoiictBa B penaktupyemom plaintext ¢opmare, ¢ KpUNTOBaHHBIMHU
apoJIsIMHU;
HNukpemMeHTHOE (YaCTHYHOE) OOHOBJICHHE KOH(DUTYPAIIMOHHOTO (aiina;
[Tonkrouenue k ycrpoiictBy no Wi-Fi no npeiHacTpoeHHBIM pEKBU3UTAM 10CTYTA (JTOTMH-
1apoJb);
[Toxneprkka BO3MOKHOCTEH JJIs1 OTIIAJIKH U IOMCKA HeHcIpaBHoOCTel: syslog, debug, remote
syslog, ping, traceroute;
B ciygae, ecinu ycTpoicTBO He MOJy4aeT ip-aJpec WM He MoxeT ycTaHoBuTh PPPoE-
COEIMHEHHE C NIEPBOr0 pas3a, yCTPOWCTBO JOJDKHO MPOJOJIKATH NBITATHCS YCTAHOBUTH €0
10 pa3 ¢ unrepBaioM B 30 cexyH. B ciayuae ecnu nocie 10 nonbITOK coeilnHEHUE He ObLIO0
YCTaHOBJIEHO, MPOAOJKATh MOMBITKUA MOJKIIOUUTHCS K cetu | pa3 B 5 MuHYT. JlaHHBIE
napaMeTpsl JOKHBI UMETh BO3MOXKHOCTh n3MeHeHus uepe3 ACS; TpebyeTcs 3anoMUHATH
ID Texymeit ceccun PPPoE, uro Ovl mpu cnenyromeit 3arpyske CPE tepmuHupoBaTh
MPOLUIYIO CECCHIO MEepe MHULIMAIMEN HOBOM ceccuu;
Tpebyercs 3anomunats ID tekymieit ceccun PPPoE, uto 6b1 npu cinenyromeii 3arpyske CPE
TEPMHHHUPOBATH NPOLUTYIO CECCUIO NIEPE]] MHUIIMALUEN HOBOW CECCHH,
3asepuienne PPPoE ceccun B coorBercTBumM ¢ RFC2516 npu nepesarpyske Wi U3MEHEHUH
KOH(Urypauuu;
3asepuienue IPoE ceccun B coorBercTBumM ¢ RFC2131 npu nepesarpyske win U3MEHEHUH
KOH(Urypauuu;
OynkiumoHan unicast arpping Ha IPoE, ananoruunsiii PPPoE Lep. @yHkumoHnan nomkeH
HacTpauBathes 1o TR-069. 3HaueHne o yMOTYaHHUIO - «BBIKIIIOYEHY,
JI71s1 KOHEYHOTO MOJIb30BaTeNs JOJKEH OTCYTCTBOBAThH JOCTYI K HACTPOMKE U MPOCMOTPY
napameTpoB QoS, CWMP u SIP-tenedonnu (3a uckimroueHueM mnpocmorpa craryca SIP-
peructpanun). JlocTyn K JaHHBIM ITapaMeTpaM JIOJKEeH ObITh PEaI30BaH yepe3 OTAEIbHYIO
(MHXEHEpHYI0) YUETHYIO 3aIUCh;
[Tonnep>kka BO3MOKHOCTH >KYpPHaJUPOBAaHUS M XpPaHEHHs JIOTOB B SHEPrOHE3aBUCUMOMN
MaMSTH MO CIETYIOMNUM COOBITHSIM:

e CoObITHS yHa4YHBIX IMOMBITOK YIAJICHHOTO YyNpaBieHus, Bkaouas [P aapeca

ucTouHUKa. JIor coOBITHS JOJDKCH BKJIFOYATh B ce0s: AaTy U BpEMs IOIBITKU, UM



MOJIB30BaTENsA, MPOTOKON ocTyma (BeO, telnet, TR-69), unrepderic moakIOUeHUS
(WAN/LAN/WLAN). JlomwkHo o0OecrieuuBatbcsi xpaHeHue He wmeHee 100
IIOCJIEMHUX COOBITHI;

CoObITHSI U3MEHEHHUS MMapoJiel yUeTHBIX 3amuceid. JIor COOBITHS TOJKEH BKIIIOYATh
B ce0si: 1aTy W BpeMsl, UMsl YIE€THOM 3alKCH Y KOTOPOU ObLIT U3MEHEH MapoJib, UMs
YYETHOW 3allMCH, U3MEHMBIICH IMapoyib U uHTEepdeiic n3meHnenus (Bed/telnet/TR).
JoimkHo obecrieunBatbest XxpaneHue He MeHee 100 mocieHuX COOBITHIA;

Co06brtus n3menenus Hactpoek MCO, ACL, NAT. Jlor coObITHsI JOTDKEH COAEpKATh
naTy W Bpems u3MeHeHwus, TN u3MeHnsemoro oobekta (NAT, FW, ACL), ums
MOJIb30BATENsI, COBEPINMBIIETO W3MEHEHHWE, TOJHBIA CHHTAKCHUC TPaBHJIA TOCTE
u3MeHeHus. JlomxHo oOecneunBatbesd XpaHeHue He MmeHee 100 mocimeaHux

COOBITUH.

5.66 Cepuitnabiit Homep GPON B WebUI, no TR-069 u Ha nuHpOpMalMOHHOM CTHKEpE AOKEH

otoOpaxartbcs B heX dopmare.

6. TpeOoBaHusi no cepruUKaAMN A0OHEHTCKOI0 000Py10BAHUS U TAPAHTHH.

Bes mponykums nomkHA HMMeETh JIeMCTBYROIIMH cepTU(UKAT WM JEKIapaluio o

COOTBETCTBUHU B COOTBETCTBHUHM C JICHCTBYIOIINM 3aKOHOAATEIBLCTBOM PD;

7. TpeGoBanus K NPOU3BOAUTEII0 A00HEHTCKOr0 000PY/10BaAHUS

7.1

7.2

7.3

[TponsBomuTens aOOHEHTCKOTO O0OpYAOBaHMS JODKEH OOeCHeudTbh TEXHUYECKYIO
MOJJIEPKKY Ha PYCCKOM sI3bIKE, HAIMUue web-caiiTa TeXHUUeCKON MOJIepKKY;
[TpousBoauTeny JOMKEH 00eCleYynTh BO3MOXKHOCTH IMPEIHACTPOMKH 00OpYAOBAaHMS Ha
3aBojie 1o TpedoanusiM OO1iecTBa Ui KOHKpeTHOro MP®;

[Tpon3BouTENs MOJDKEH OKA3bIBaTh MOAJEPXKKY, BKIIOUAs pacuIMpeHHe (yHKIMOHaNa B

TEUYeHHE S5 JIET ¢ MOMEHTA II0CTaBKHU 06opy110BaH1/1;1;

8. TpedoBaHusi B 00;1aCTH 00CTY:KMBAHUSI A00HEHTCKOT0 000PY/10BaHMS ;

JonomHauTensHbIe TPEOOBaHUS B 00JaCTH OOCTYKHBaHUS aOOHEHTCKOTO 000pY/I0BAHMUS:

8.1 Hpe,Z[OCTaBJ'IeHI/IC IMOCTaBIIUKOM TE€XHHUYECKO MNOAACPIKKHU, BKIIHOHAA ;[opa60TI<y IIO B

cllyyae, ecliv 3asiBJIeHHas GyHKInoHaNbHOCTh 1O paboTaeT HEKOPPEKTHO;

8.2 Ilpu HeoOX0oaMMOCTH, BHECEHHE U3MEHEHUN B 3aBOJICKYIO KOH(DHUTYypalHio poyTepa;



8.3
8.4

OcyIiecTBICHHE TOCTABIMKOM KOHCYJILTHPOBAHUSI COTPYIHHUKOB OOIIIEeCTBa;
[TpemocrapieHre MOCTABIIMKOM aDOHEHTCKOTO O0OpYyIOBaHHs Ha 3Talle TECTUPOBAHUS
obopynoBanus 10 10 mTyK Ka)ka01 Moed aDOHEHTCKOTO 000pYIOBAHUS C IOCTABKOM 10

MP®.

9. TpebGoBaHusi K COCTABY NOCTABJIAEMOM JOKYMEHTAIIUMN

9.1

9.2

9.3

[TocTaBIIMKOM [TOJKHBI OBITH MPEACTABICHBI JaHHBIE O Mpe[yiaraeMod K IOCTaBKe
IKCIUTYaTaI[MOHHO-TEXHUYECKON TOKYMEHTAIUA Ha PYCCKOM SI3BIKE B COCTaBE M 00BEeMe
JIOCTATOYHOM JIJIsi OCYIIECTBJICHUS MOHTa)Xa, BBOJA B OJKCIUTYaTallMI0 M TEXHUYECKOTO
oOciyxuBaHusl (BKJIIOUas TEXHUYECKHE OMHCAaHUs, HHCTPYKIHMHU TO OSKCILTyaTalluu
OKOHEYHOr0 O00OpYJOBaHMs), THUIOBBIE HACTPOMKH OKOHEYHOrO OOOpYyIOBaHUS s
opraHu3aiuu mpeaocraBieHus yciayr kiumeHtam [IAO «PocTenekom», OKOHEYHOTO
000pyI0BaHU;

Bes mokymeHTanusi J0KHAa COOTBETCTBOBATH MPUHATHIM cTaHiapTaM. [1o BO3MOXKHOCTH,
JTOJKHBl ~ OBITh  UCHOJB30BAaHBl  CTAHAAPTU3UPOBAHHBIE CHUMBOJBI W TEPMUHBI,
pexkomennoBanusie MCO u MOK;

JloxymeHTaIusl Ha pyCCKOM SI3bIKE JTOJDKHA TIOCTABIIATHCS B OJIEKTPOHHOM BHJIE (HAmIpUMeED,

.pdf, .doc, .rtf).

10. TpeGoBaHuUsI K KOHTPOJIbHO-U3MEPUTEILHOMN anmaparype

10.1

10.2

10.3

[TocTaBmKUK JOKEH MPENOCTaBUTh PEKOMEHIOBAHHBIN CIIMCOK MPHOOPOB, HEOOXOAUMBIX
JUIsE  TIPOBEJIEHUST  HOPMAIbHOM  OJKCIUTyaTalud  OOOpyHOBaHUS  (JIOKATHM3AIUH
HEUCTIPABHOCTEH M HX YCTpPaHEHUS, a TaKXKe TMPOBEPKU COOTBETCTBHUS MapaMeTpOB
YCTaHOBJIEHHBIM HOpMaMm);

3aKka3uMK pemaeT BOMPOC O IEJIeCO00pa3HOCTH MPUOOpETEeHUs TPUOOPOB st
OKCIUTyaTallMOHHBIX 1ened y IlocTaBmimka OKOHEYHOTO OO0OpyZOBaHUS, JHOO
HEMOCPEACTBEHHO Y (PMPM-TIOCTaBIIMKOB U3MEPUTEIBHOTO 00OPYJAOBAaHUS HAa OCHOBAHUU
aHaTM3a TEXHWUYECKMX M CTOMMOCTHBIX JIaHHBIX. 3aKa34uWK MPOM3BOIUT 3aKyIKy
MU3MEPUTENBHBIX MPUOOPOB IS TEXHUIECKOH IKCIUTYaTalliy 110 OTACIHHBIM KOHTPAKTaM;
KoHTponbHOE U M3MEpUTENbHOE 000pYAOBaHHE, HCIIOJIB3YeMOE MPH MyCKO-HaJIaJ0YHbIX
pabotax, nomKHO mocTaBisAThes IloctaBuukoMm. KoHTponbsHOE W M3MEpUTENbHOE
o0opysoBaHUWE JOHKHO OBITh  YKOMIUIEKTOBAHO IIHypaMH, MEPEXOJHUKAMH U

MPUCTIOCOOTCHUSIMH TSI TOAKIIOUEHHUS K UCIIBITYEMOMY 000pyI0BaHUIO;



10.4

[Tpriemo-ciaTouHble MCHBITAHUS JOJDKHBI MIPOU3BOJUTHCS C UCIOJIB30BAaHUEM MPUOOPOB,
uMeronx cepTudukat o0 yreepxkaenun Tuna ['occrangapra PO, cBueTenbcTBa 0 moBepke
1100 KAMTMOPOBOYHBIE CEPTHU(PUKATHI, BBITAHHBIC aKKPEIUTOBAHHBIMU METPOJIOTHUSCKUMHU

1a00paTOPUAMHU.

11. Tpe6oBaHuA K y4eOHO-TPEHUPOBOYHBIM CPeICTBAM

111

11.2

11.3

114

115

11.6

ITo TpeboBanuio 3aka3zunka [locTaBIIMK OpPraHM30BBIBAET U IPOBOAMUT 0a30BbIM Kypc
MOJTOTOBKH CIEIIMAIMCTOB 3aKa3unka B yueOHbIX meHTpax [locraBmmka n/mimm 3aka3unka.
bazoBblli Kypc MHOArOTOBKM JOJDKEH OXBaThlBaTh OOydeHHE IO paboTaM (MOHTax,
HacTpoiKka, sKkciutyartauus, uHctauauusa [10) co Bcem TpeOyeMbIM 00OpYyAOBaHUEM U
npubopamu;

B texHmMKO-KOMMeEpUecKoM mpenoxkeHnu [locTaBOIMK AODKEH MPEACTaBUTh MOIPOOHBIC
IpOorpaMMbl KypcoB 00Y4eHUs CHEMAINCTOB, BKIIOYas o0yueHue paboTe ¢ anmnapaTypoi,
a TaKKe T acleKThbl, KOTOPbIE CBA3aHBI C 00CIYKHBAaHUEM alapaTyphbl, COrjaacoBaTh UX C
3aKa3yMKoOM J10 MOJIMUCAHUS KOHTPAKTa;

KOHTponbHBIN KOMIUIEKT Y4eOHBIX MaTepUajoB JOJKEH ObITh MepefaH HE MO3HEE JBYX
Mecs1eB 10 Hayasia y4eOsl;

[TocTaBmuk BHayajge OOY4YEHHUs MAODKEH OO0ECHEeunuTh KaKJIOro CIIyIlaTens JIMYHBIM
KOMIUIEKTOM Yy4YeOHOM JOKyMEHTalluu Ha Oymare M MarHUTHBIX (WJIM ONTHUYECKHUX)
HOCUTEJISIX HA PYCCKOM SI3BIKE;

[TocTaBmMK JOMKEH MPEJOCTaBUTh 3aKa3uWKy KONHUIO Y4eOHOTO IPOrpaMMHOIO
o0ecrieyeHns U MpaBo (JIMLEH3UIO) HA €ro UCHOJIb30BaHKWE B YUeOHOM IIEHTpe 3aka3zuuka
JUISI TIOBBIILIEHUS! KBaJTM(UKALIUY CBOMX CHEIMAIUCTOB;

[TocTaBUIMK [OJKEH NPEIOCTaBUTh 3aKa3uMKy IMPEAsio)KeHHe O CTOMMOCTH KYPCOB

06yqu1/I;1, BKJIrO4as y‘-IC6Hy10 AOKYMCHTAIIUIO Ha PYCCKOM fA3BIKEC.

12. Tpeb6oBaHus K MCIIBITAHUAM

12.1TTocTaBmuk 060pyIOBaHHS TOJHKEH MTPOUTH JTAOOPATOPHBIE HCIIBITAHUS IO TECTUPOBAHUIO

000py/1I0BaHUsl B COOTBETCTBUU C TUIIOBOM Mporpammoi u Metoaukoil ucneiranus (IIMN)
C LIETBI0 JICMOHCTPAIMU 3aKa3unKy TOTO, YTO IOCTABIEHHOE 000pYI0BaHUE YCTAHOBJICHO U
(GYHKIIMOHUPYET B COOTBETCTBHHM C TexHWYecKMMH TpeOoBaHusMH. Vcronbp3oBaHue
tunoBor [IMU siBisieTcss 3a70roM BBITOJIHEHUS TPHUHIMIA COOJIIOJACHHS OIMHAKOBBIX

yCIIOBUHM MPOBEACHUS TECTUPOBAHUS JJIsl BCEX MPETEHIEHTOB Ha IMOCTaBKY 000PYI0BaHMUS;



12.2I1lepen mpoBeneHUEM J1TA0OPATOPHBIX HCIBITAHWA BCEM TPETCHICHTaM Ha IOCTaBKY
obOopynoBanusi OynyT i o3HaKomJIeHUs: npenoctasieHsl [IMU u rpaduk npoBeneHus
TECTUPOBAHUS 000PYIOBAHHS;

12.3 1ns1 mpoBeaenus 1a00paTOPHBIX HCIIBITAHUI BCE TPETEHACHTHI Ha IOCTaBKY 000pY10BaHHS
JIOJDKHBI MIPEAOCTaBUTh 22 (IBaauaTh JBa) KOMIUICKTa KaXIOH MOJCIH aOOHEHTCKOIO
000pyI0OBaHuUs.

AJpec 10CTaBKU:
P®, 143969, r. Peyros,
[Tp-t FO6uneinsi, 1. 29,

6(I1eCTh) KOMIUICKTOB

AJpec 10CTaBKU:
P®, 191167, r. Cankr-IletepOypr,
CuHorickast HabepexxHas, 1.14,

16(1uecTHanaTh) KOMILJIEKTOB

12.4JTaGopaTopHble UCIIBITAaHUS JIOJIKHBI TPOBOJUTHCS MpeACcTaBUTENEM 3aKa3unKa ¢ ydacTHEM
npecTaBuTeNIell MpeTeH/IeHTa Ha MOCTaBKy o0opynoBaHMs. Pe3ynbTaTbl JOKHBI OBITH
3aperucTpUpPOBaHbI IPOTOKOJIOM U 3aBEPEHBI MOANUCIMHI OTBETCTBEHHBIX JIULI.

12.5I1ocraBmuk 00s13yeTcsl B TeUEHUE CpoKa JeHCTBHs J{oroBopa MOCTaBKH MPEAOCTABISATH 1O
3anpocy B2C KopnoparusHoro nenrpa IIAO «Pocrenekom» n0 20TH KOMILIEKTOB

000pyIOBaHUS.

13. TpeboBanus K yCJI0BHSIM TPAHCHOPTHPOBKHU M XPaHEHHUsI

13.1 He NPpEABABIAIOTCA B CBA3U C TEM, UYTO 3a JOCTABKY OTBCTCTBCHHOCTH BO3JIaracTCsA Ha

ITocraBmuka.

14. Tpe6oBanusi kK MOHUTOPUHTY SLA

141 TpeOGoBanuss kK MOHUTOPUHTY SLA COOTBETCTBYIOT OOIIMM TpPEOOBAaHUAM K pead3aliu
MOHHUTOpHHTra SLA Ha MacCOBOM CETMEHTE PHIHKA;
14.2 TlporpammHOoe oOecrieuyeHHE YCTPOMCTBA JIOJKHO COJEpXkKaTh BCTPOCHHBIE CpENCTBa

KoHTpoJs SLA.



15. O6mme TpeGoBaHus K OKOHEYHOMY 000PY/T10BAHUIO

15.1 OOGopynoBanue A0KHO paboTaTh OecriepeOOMHO KPYIVIOCYTOYHO, 7 THEW B Hemeno 0e3

nepe3arpysKu;

15.2 Cpennmuii cpok ciykObl YCTPOICTBA JOIKHO OBITH HE MEHEe 7 JIeT (rapaHTUPOBAHHOE BPEMsI

YKU3HU anmnapaTHOM 4acTHU yCTPOMCTBA);

15.3 VYcTpoHCTBO OMKHO MOJAEPKUBATh OOHOBIIEHWE M COXPAHEHHE B SHEPrOHE3aBHCHUMOM

namatu cucremuoro 110.

16. TpeboBanuss k au3aiiny, ¢opM-pakTopy, KaYecTBY MAaTEPHAIOB OKOHEYHOIO

000py10BaHNS U KOMILJIEKTAIIUH

ITo Tpe6OBaHI/II-O 3aka3unka HanMEHOBaHHE MOJCIN 060pyz[013aHH$1 HO66,I(I/IT6J'I$I JOJIDKHO OBITh

U3MEHEHO B COOTBETCTBHM C TPeOOBaHMSAMHU K HEUMHUHTY (0003HAUEHHIO) aOOHEHTCKUX

yctpoiictB [TAO «Pocrenekomy.

Kopo6ounoe pemenue nog [TAO «Poctenexkom» BKIIIO4aeT B ceOs:

16.1 OkoHe4YHOE yCTPOHCTBO:

KOPIIYC YCTPOMCTBA JI0JI’KEH OBITh BBIIIOJHEH U3 BHICOKOKAYECTBEHHOTO MaTepuaa,

0€3 MOCTOPOHHUX 3aIaXO0B;

HAJIMYHE 3arTymKu/mropku 1 3amutel PON-unTepdeiica;

HACTOJIbHOC MCITIOJIHCHUC KOPITYyCa C BO3SMOXHOCTBIO KPCIIJICHUA HAa CTCHE,

o0s13aTeIbHOE HAJIMYME Ha KOPIyce UHAUKATOPOB!

IIuranue yCcTpoONcCTBa,
Craryc;

[Toptr GPON,;

Yetsipe mopta LAN,;
[Topt FXS;

Cocrosinue 6ecripoBogHoro uarepdeiica 2.4/5.0 I'T.

uHAUKaTOp (yHKIMOHMpOBaHMs ycTpoicTBa (CTaTyc) HOMKEH MMETh HECKOJBbKO

COCTOSTHUIA:

— ObicTpo muraer (5 I'm) — mpu 3arpy3ke M HOJKIIOYEHUU YCTPOWCTBA K CETH

Pocrenekom;

— wemienHo muraet (1 I'n) — npu o6HoBieHnu 110 unm HacTpoeKk ycTpoiicTBa;

— TOpUT TOCTOSIHHO — TMPU HOPMAJbHOM paboTe M MOAKIIOUYEHUU K CETH

PocrenexkoM u ycTaHOBIIEHHOM coeAMHEHNH ¢ IHTepHeT.



naaukatop GPON nomkeH UMeTh HECKOJIBKO COCTOSTHUM:

— OwicTpo muraet (5 ') — npu nonyyernun HacTpoek mo OMCI;

— MemieHHo muraet (1 I'n) — orcyTcTBHE KOHGUTYpalliy WM AaBTOPU3ALIH;

— TOpPHT MOCTOSIHHO — YCTPOMCTBO ycreurHo ckonpurypuposano nmo OMCI,

uHaukatop FXS 10mKkeH uMEeTh HECKOIBKO COCTOSTHHINA:

— TOPUT MOCTOSIHHO — MPH YCTICLIITHON PErucTpalii Ha CEpBEpE;

— MWraeT — IpHU pa3roBOPe WIN CHATOH TpyOKe.

— HEe T'OPUT — HE 3aperucTpupoBaH Ha cepBepe Wi BoikiItodeH SIP areHr.

uHaukatopel LAN MOpTOB MOJKHBI MEHATh LIBET B 3aBUCUMOCTH OT CKOPOCTH

MOJIKIIIOYEHUS,

HaJIM4YKMe Ha KOpITyce:

— «YTOIUICHHOI» KHOIIKM BO3BpaTa K HauaJIbHbIM (3aBOJICKUM) YCTaHOBKaM;

— KHOIIKY BKJIFOYEHUS/BBIKIIIOYCHUS TUTAHNUS,

- WPS;

— Bxitouenue / Beikimouenue Wi-Fi (ommus).

HaJIN4YMEe Ha ThIJILHON CTOPOHE KOopIyca HH(GOPMALMOHHOHN TaOlIuuKy, cofepkaiien

CIIeAYIOIINE aHHBIE:

— gorotun Poctenexom u anpec www.rt.ru,

— KOMMEpYecKoe Ha3BaHHE MOJIENI YCTPOKICTBa,

— anpec web-unTepdeiica ycrpoiicTBa ¢ TornHOM/maposieM 1o ymondanuo; MAC-
anpec WAN-unTtepdeiica,

— CEpUHIHBII HOMEp YCTPOMCTBA;

— cepulinbiii Homep GPON;

— Bepcus [10 u annapaTtHoii peBU3ny;

— TIlpennactpoenHble pekBU3HUTHI JocTyna Wi-Fi (JJoruH-aposs).

JM3aiH ycTpoHCTBa JOKEH OBITh COBPEMEHHBIM, SPTOHOMUYHBIM U KOMITAKTHBIM;

LIHYp NUTaHus HE MeHee | (0IHOT0) MEeTpa;

I[BET KOPITyCa JOJDKEH OBITh COTJIACOBAH C 3aKa3YHKOM;

I[BET CBETOIMOJIOB JIOJKEH OBITH COTJIACOBAH C 3aKA3YHKOM;

BO3MOXXHOCTh HaHECEHHU Joroturna (OpeHa) Ha Kopimyc o0opyI0BaHus;

HEOOXOAUMO TMpPerycMOTpPeTh 4 TPOPE3WHEHHbIE HOXKM IPU  HACTOJIBHOM

pa3MeIeHNH YCTPOHCTBA B TOPU30HTAIILHOM MOJIOKESHUU;

MOCTABIIMK JIOJKEH MPEJOCTaBUTh BAPHAHTHI UCIOJIHEHUSI YCTPOICTBa B (popmare

MNpe3CHTAllMU B Ha4aJIC KOHKYpPCa.



® JJIA HHTep(beﬁca IIUTaHUuA Tpe6yeTc>1 HAaHECCHUEC CXEMBI IOJIIPHOCTH W HA BHUIIKC
IIpoBOAa IMMUTAHUA U PO3ETKE HA CPE, a TakK XK€ I/IH(l)OpMaI_II/IH O HOMHMHAJIC ITUTaHUA,

e 00s3aTeIPHO HECEHHE MapKUPOBKH MHTEep(deiicoB Ha ycTporcTBo (Haamucun LANI,

LAN2, LAN3, Phone u t.1.).

16.2 VYmakoska:

® ymakoBOYHAs KOPOOKa ¢ BO3MOXHOCTBIO HaHECEHUs Jiorotuna (OpeHnaa) M mTpux-
Koja B (opMe HakIeHKH, COAEpKallero HH(GOpMaIUIl O CEpUMHOM HoMepe
ycrpoiictBa. Tak ke nHpOpManus B BUAE MPUX-KOJOB JTOJKHA OBITH TyOJIMpoBaHa
Ha I'PYNIIOBOM U TPAHCIIOPTHOM YIIaKOBKE;
Koneunblii u3aiiH 1 BHEIIHUIN BUJ] KOPOOKH MOXKET OBbITh pa3paboTaH OCTaBIIUKOM

COrJ1IaCHO Tpe6OBaHI/I${M 3aKa34HMKa.

16.3 Jloxy™meHTBHI:

® PYKOBOJCTBO IO KCIUIyaTallui OKOHEYHOI'0 YCTPOKCTBA HA PYCCKOM S3BIKE;

® PYKOBOJCTBO MO OBICTPOM YCTaHOBKE M HACTPOMKE OKOHEYHOTO YCTPOMCTBAa Ha
PYCCKOM S3BIKE;

® PYKOBOJCTBO IO 3KCILTyaTalluy, a TaK K€ PYKOBOJACTBO I10 OBICTPON YyCTaHOBKE U
HACTPOIKe MOKET ObITh Pa3IMYHO AJISl Pa3InYHON reorpaduu;

® TapaHTUHHBIN TAJIOH.

16.4 Kowmruiekrauus

bpenaupoBanHas ynmakoBKa B COOTBETCTBUU € TpeOOBaHMUAMHU 3aKazuuka ¢ 6apkoJoM Ha
00KO0BOI1 cTOpoHEe — | 1IT.;

AOGoHeHTCcKM TepMuHan — 1 mT.

WuauBuayanbHbIN makeT Juisl aDOHEHTCKOro TepMHHaIa — 1 mT.;

CeteBoii amantep TUTaHUs 1t aDOHEHTCKOTO YCTPONCTBA ¢ JUIMHOM ITHYpa HEe MeHee 1.5
M. — lmiT.;

Kabens myis moakmroueHus K JokansHOM cetn RJ-45 (4x mapubiid (8 xwn) Se. [{nuHa He
Mmenee 1,5 merpos. LIBeT kabemns 6emnbrit, 1100 cephrit) — 1 mT.;

KpaTkas uHCTpyKIIUs TOJIB30BaTENs HA PYCCKOM SI3bIKE — 1 IIIT.

I"apanTuiinbiid TaJIOH - 1 mIT.

3 (Tpu) camokiesIIuxcs Hakieilku (pasmep 45MM X 8MM), BKJIIOYArOIIME B ceOs

UH(OPMALIUIO C CEPUIHBIM HOMEPOM U IITPUX-KOJIOM



2 (#Be) caMOKJIESIIMXCS HakJIeWKH Ha MPOBOJ C 3amloiIHEHHOM uHdopManuein
3aBojickoro Ha3Banuss WiFi-cetu ycrpoiictBa 1 WPA2 mapons WiFi (pasmep 80mm
x 40MM, oOpazerr il mevaT NpeoCTaBUT 3aKa3uuK)

2 (#Be) camMokiIesALIMXCsS HakJIeMku Ha mpoBoa ¢ HesamonHeHHBIMH HOJISIMU
Ha3Bauus WiFi-cetn ycrpoiictea 1 WPA2 maponst WiFi (pasmep 80mMMm x 40mwm,
oOpaszerl Juis e4aTy IpeJoCTaBUT 3aKa3uuK)

[Ipouas  mokymeHTamusi, TpeOyemass  JCHCTBYIOIIUM  3aKOHOJIATEIIbCTBOM

Poccuiickoit denepannn

16.5 Buemnuii 6510k MUTaHMs OT CETH MepeMeHHoro Toka 220V, nomkeH obecrednBaTh padoTy

npu napamerpax cetu 100-240V, 50+-2.0T'n. Pazvem nurtanus Ha kopmyce ONT mgomkeH

OBITH OJTHOTO LIBETA C Pa3b€MOM BWJIKH OJ0Ka NMUTaHUs, nojkirodaemoro kK ONT.

16.6 KabGenun B COOTBETCTBMUM C THUIIOM, YCTAaHOBIEHHBIX B YCTPOMCTBE (PUIUUYECKUX

untepdeiicoB. Turm, 1BeT, MApKUPOBKA U UIMHA Kabeneil MOMKHBI ObITh COTJIacOBaHBI C

3aKa34YuKOM.

17. TpeboBanusi B yactu agxantanuu PoyrepoB moa cnenmnduky cereit nocryna P® IIAO

PocTenexom

17.1 Poyrep nomxeH ObITh aJaNTHPOBaH IOJ CEPBUCHBIE MOJEIH, MPHUMEHSEMblE Ha BCEX

17.2

17.3

¢dparmeHTax ceTH nepeaayu AaHHbix O0mecTBa (cerax aoctyna Pernonanbabix @unnanon
ITAO Pocrenexom);

[To TpeOoBaHMIO 3aKa3zuMKa MPOU3BOJUTEIb BBIOJHAET JOPAOOTKY YCTPOWCTBA MOJ
CEepBUCHYIO MoJienb MPO;

JlomkeH OBITh pealM30BaH COTJIACOBAHHBIM C 3aKa3yMKOM aJTOPUTM  HayallbHOW
uanmamzanmn - ONT, oOecrieunBaronuii  peloCTaBlIieHUE CEPBUCOB aOOHEHTY 0e3
HEOOXOJMMOCTH PYYHOW HACTpoiiku TepmuHana; JlomkeH ObITh peanm3oBan Trouble
Wizard. TpeGoBanust k peanuzanuu (yHKIHOHATA SBISIOTCS npuiioxkennem k [IMU mo

TectupoBanuto ooopynosanus GPON-Medium.

18. TpeGoBaHusi K TeNJ000MeHY AGOHEHTCKOr0 Y CTpoiicTBa U 0J10Ka MUTAHUS

18.1 TewmmepaTypa Ha BEpXHEH MIIOCKOCTH a0OHEHTCKOT'O YCTPOUCTBA, BHE 3aBUCUMOCTH OT THIIA

pa3MmerieHus, He Bole +48C npu remneparype B nomemenuu +25C.;

18.2 Temmnepatypa Ha BepxHeil miockoctu bI1 He Boie +48C, mpu Temneparype B TOMEIIEHUN

+25C;



18.3 OrtcyrcTtBue B a0OHEHTCKOM YCTPOWMCTBE AaKTHUBHBIX YCTPOWCTB NPUHYAUTEIHHOTO
OXJIAXACHUS (BEHTUIISITOPOB);

18.4 bnok nuTaHus TOJKEH OBITH MOMEXO3aNIHUIIEH U MOKapoOe30IaceH.



