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MHHUCTEPCTBO IIPOCBEIIEHUSA
POCCHUIMCKOM ®EAEPAIIMU

(MUHITPOCBEHIEHUSI POCCHUN)

PACIHHOPAXEHHNE

« 15 » Hoa6pst 2019 1. Ne P-116

Mocksa

OO0 yTBep:KIeHHH METOHYECKHX PEeKOMEHIamuii
[0 peajiH3ali{ MEPONPHATHI N0 Pa3BUTHIO HHPOPMALIHOHHO-
TeJICKOMMYHHKAIHOHHOM HHPacTPYKTYphl 00bEKTOB 0011€00pa30BaTeIbHBIX
OpraHu3anyii H odecneYHBaIOIHX JOCTHKEHHE Pe3yIbTaTa (peiepajbHOro
NPOeKTa B PAMKAX PerdOHA/bHbIX IPOEKTOB, 00eCIeYHBAIOINHX JOCTHKEHHE
neJieii, mokasareei u pesyabTaTta deaepanabHoro npoekra « Indopmannonnas
HH(PaCTPyKTypa» HallHOHA/ILHO#H nporpammel «Ilndposasi 3xoHOMHEKA
Poccuniickoli ®enepannm»

Bo wucnonnenue mynkra 5 Ilpasun mpemocraBnenus B 2019 roxy HHBIX
MEXOIO/DKETHBIX TpaHcepToB 3 denepanbHOro GromkeTa GIOIKETaM CYOBEKTOB
Poccutickoii ®enepanuy B HeNsiX COOUHAHCHPOBAHMS DPAaCXOIHBIX OO0S3aTENbCTB
cyObekToB Poccuiickoli denepaiiy, BO3HUKAIOIUMX [IPY PEATH3AINH PErHOHATBHEIX
IIPOEKTOB, ODECTIEYMBAIONIMX NOCTHXKEHHe Ielel, Iokasarenedl M pesyibrara
¢enepanbuoro mpoekra «MHbOpManMoHHas HMHPPACTPYKTYpa» HALHOHAIBHOM
nporpammsl  «Lludposas skonomuxa Poccuiickoit ®enepanyu», yTBEpKIEHHBIX
nocraHoBineHueM IlpaButenscrsa Poccniickoit @eneparmu ot 9 Hos6ps 2019 roma
No 1438:

1. YTBepauTs mpunaraeMele METOOHYESCKHE DEKOMEHIALMH II0 peaH3alifu
MEPOIPUSITHI o Pa3BUTHIO MH(GOPMaHOHHO-TENEKOMMYHUKALMOHHOM
HHOPACTPYKTYPBI O0OBEKTOB o61meoOpa3oBaTeIbHEIX OpraHu3aluii

M 00ECIeUMBAIOIMX NOCTIXKEHHE pe3ylbTara (eepaibHOro IpOeKTa B paMKax
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PETHOHANBHBEIX IMPOEKTOB, OOECHEeUMBAIONIMX HNOCTYKEHME Ilelel, mokasaTelei
M pesynpTara (enepambHoro mpoekra «MHpopManmonnas wuHOpPacTpPyKTYpay»
HallHOHAIBHOHU mporpammsl «Lludposas sxonomuka Poccuiickoit ®eneparum.

2. KOHTpOJIB 3a UCIIOJITHEHUEM HaCTOSIIETO paclopsaXCHUA OCTaBIIAIO 34 co0oii.

3amecTuTens MuHMCTpa M.H. PakoBa
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IIpunoxenne

YTBEPXIEHbI
pacnopsbkeHueM MuHucTepcTBa
npocsenteHus Poccutickoit ®eneparyu

OT « 44 » HO2 b2 2019 1. Ne -7

METOAUYECKHUE PEKOMEHJALINU
N0 peaju3alMu MEPONPHATHHA 0 PA3BHTHIO HH(OPMALIHOHHO-
TeJeKOMMYHHKANIHOHHOH HHPPACTPYKTYPBI 00beKTOB 0011€06Pa30BATE/ILHBIX
OpraHu3auui ¥ obecnevHBaOIINX JOCTIVKEHHE Pe3yIbTaTa ¢denepaabHOro nmpoexTa
B PAMKaX perHOHAJIbHbIX IPOEKTOB, 00eCeYHBAIOIINX JOCTHKEHHE IeJTei,
nokasaTe/iel W pesy/bTaTa eiepanbHoOro npoexta «Mudpopmanuonnas
HH(PacTPyKTypa» HANHOHAILHOI MPOrpaMMbl «Iludposas 3xoHOMHKA
Poccuiickoii ®exepanuu»

1. Hacrosimue Metonuueckue pekOMeHAAIMY IO peaM3aiy MEpONpUsITHH 10
PasBUTHIO  MH(OPMALHOHHO-TEIEKOMMYHUKALIHOHHOMN UHQPACTPyKTYphl  OOBEKTOB
0011e00pa30BaTENBHBIX  OPraHU3aME U 0GEeCIIeYMBAIONINX OCTISKEHIE pe3ynpTaTa
(emepanbHOrO HpOeKTa B paMKaX —perHOHATBHBIX IIPOCKTOB, 00ECTeYHBAIOIINX
AOCTIDKCHHE  WeNeHd, mokasaTened ®  pesymbrata  defepalbHOTO IIPOEeKTa
«Mudopmanmonsas  UHQPACTPYKTypa»  HANMOHATLHOM nporpamMmel  «lludposas
SkoHOMHKa Pocculickoit ®enepanum» (mamee — MeToauyecKue PEKOMEH AL )
HPUMCHIIOTCS [PU peann3allii MePONPHSTHI, HAPABIEHHbIX Ha 00ecTIeueH e PasBUTHs
MH()OPMAIOHHO-TEIEKOMMYHUKALIHOHHOM HHQPACTPYKTYPBLI 00BEKTOB
00meo0pa3oBaTenbHBIX  OpraHm3aluii  (mamee — MEPONPUATHS, HHPPACTPYKTYpa)
Y BKJTIOYAIOT:

a) CO3MaHMe M MOIEPHM3AIHUIO JIOKAIBHBIX BBITHCIATEIbHEIX CeTeH, B TOM 9YHCIIE
3aKYNKy 000PYIOBAHUS JOKATBHBIX BEIYHCIUTEIBHBIX CETEl;

6) cosmaHMe W MoJepHM3ALHUIO CTPYKTYPHPOBAHHBIX KaOEIBbHBIX  CHCTEM,

B TOM HHCIIe 3aKYIIKy OOODYHOBaHHS M MATepHATOB CTPYKTYPUPOBAHHBIX KaGelbHBIX

CHCTEM;
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B) CO3JaHHE W MOJEPHU3ALUIO CHCTEM KOHTPOJISL  yIIPaBIEHUS JOCTYIOM,
B TOM YHCJIE 3aKYIIKy 000PYIOBaHUSA CHCTEM KOHTPONIS yIPaBICHHS JOCTYTIOM;

I) CO3/jaHHE W MOJEPHH3ALMIO CHCTEM BHICOHAGIIONEHUA, B TOM HHCIe 3aKyTKy
00OpyIOBaHUsI BUIEOHAOTIOICHYS;

1) obecrieveHne HCTOYHUKAMH GecrepeGoiHOro MUTAHYS TOMelle Ui anmnapaTHbIX
¥ (WIM) KOMMYTaIHOHHBIX [IEHTPOB, B TOM YKCIIE 3aKyNIKy MCTOYHHUKOB OecrepeGoiHOro
IIUTaHUS;

¢) ofecredyeHrne aBTOMATHUECKHAMHU PETyIATOpaMHM HaNpsOKEHUS IOMEIeHUH
aNNapaTHeIX M (WIM) OSTAXHBIX KOMMYTALMOHHBIX ILEHTPOB, B TOM UHCIIC 3aKyTKy
aBTOMAaTHYICCKUX PEryIATOPOB HAIPSIKEHHIH,

2. llpuobpeTeHre yKasaHHEIX TOBAapOB, B TOM YHCIIE obopynoBanus
M MaTe€pHajoB, OCYIIECTBISACTCS 3a CYET CPEACTB INPEJOCTABISIEMBIX  HMHBIX
MeXOIO/DKETHBIX TpaHCHEPTOB W3  (emepalbHOTO GrOmKeTa OI0[KeTaM  CyOBEKTOB
Poccuiickof ®enmepamuy B wensX CcopHHAHCHPOBAHHUSA PacxXoIHBIX O00S3aTENLCTB
cydobekToB Poccuiickoit ®emepaliuy, BO3HMKAIOIMX IIPH  pealu3aliil PErHOHAIBHBIX
IPOEKTOB, 00ECIeuNBaAfOMINX JOCTH)KEHHe Lejed, mokasarenell u pesynbTaTa
(emepanpHoro  mpoekra  «MuHbopMarmonHas HHOPACTPYKTypa»  HALHOHAIBHOMN
nporpammel «Llingposas skoHoMuKa Poccuiickoit Deneparmn» (namee — (penepaapHbIL
NPOEKT, HHBIE MeXOroJpKeTHBe TpancdepTsl), a TaKke 33  CudT CpeliCTB
KOHCOJIMAMPOBAHHBIX O10/KEeTOB cyOBeKTOB Poccutickoit Oenepanun
1 BHEOKODKETHBIX CPEICTB.

3. He nomyckaercst mnpemocTaBieHHMe HHBIX MEKGIOKETHBIX TpaHcepToB
AL TOCNICAYIOMWEro  MPEMOCTABICHHS MEXOIOIKETHEIX TpaHC(EPTOB M3 GIOIKETOB
cy0bekTOB Poccniickoit Menepalliy MeCTHBIM GIOIKETAM.

4. Ilpu peanM3anvid MePONPHATHH 3a CUET CPEICTB HHBIX MEXOIOIKETHBIX
TpaHCchepTOB U3 deepantbHOro Gl0mKeTa G0 mKeTaM cybbexToB Poccuiickolt ®eneparyu
MCIIOTHHUTEJIBHBIM OpPraHOM IOCyNapCTBEHHOM BiacT cyObekTa Poccuiickoi Deneparnumy,
OTBCICTBCHHBIM 33 DCAIM3AUMIO MEPONPUSTAX Ha TEPPUTOPUH COOTBETCTBYIOLIETO
cyosekra Poccmiickoit ®eneparmu (manee — OTBETCTBEHHBIH POUB), dbopmupyercs

epeYeHb  00BEKTOB  06ILIE0OpPa30BATENBHBIX  OpTaHU3alul  u IIEpEYEHb TOBApOB,
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B TOM 4uuClIe OOOpYIOBaHHS M MaTepHaloB, IPHOOPETAEMBIX IJIsl  peanu3alyu
MEPOIIPUATHH 110  Pa3BUTHIO HHQPACTPYKTYPEl OGBEKTOB 001e00pa3oBaTENbHBIX
opra"uzanum
(nanee — uHGPACTPYKTYPHBIH MHCT).

5. llpu popmupoBanuy nepeuneis 06pazoBareTbHbIX OpTaHU3alui yYUTHIBAIOTCS:

O4EePENHOCTE  ofOecHmedeHHss  06pa3oBaTETbHBIX OpraHusanuii  WHTepHeT-
COEIMHEHHEM co CKOpPOCTBIO COETUHEHHS He MEHee 100 M6/c
— M1 00pa3soBAaTENBHBIX OpraHM3allhi, PACIONONKEHHBIX B ropoxax, 50 Mo/c
— JUIA 00pa3soBaTeNbHBIX OPraHM3alUi, pPAacIONOKEHHEIX B CeIbCKOM MECTHOCTH
U B MOCENKAX TOPOJICKOrO THIA, ¥ apaHTUPOBAHHBIM UHTEPHET-TPadUKOM B paMKax
peanusaiyy Apyrux pe3ynbTaToB GeaeparbHOro IpoeKTa;

IIOJIOKEHUS Meronuueckux peKoMeHaIi 1o UH(OPMAIMOHHO-
TEJIEKOMMYHUKAITHOHHON UHOPACTPYKTYpe 00pa3oBaTENBHBIX OpraHU3alNiH,
HAlIpABICHABIX B aApec OpraHOB HCIIONHUTENBHON BIACTH CYOBEKTOB POCCHICKOM
Genepaunu mucsMom Munkomcesssu Poccuu or 12 mons 2019 r. Ne OM-I119-070-15601
(nanmee — pexomMeHANE MHHKOMCBS3H Poccun).

6. CyGpextsl Poccuiickoit Demeparu YTBEPXKIAIOT W HAaNpaBIAIOT IepedeHb
00BeKTOB 001Ie00pa30BaTeNbHBIX OPraHU3alUi B Munnpocsetienus Poccun B Teuenne
10 pabounx muedt ¢ MOMeHTa yTBepIKHEHHS PacIpe/Ie]ICHAs UHBIX MEKOIO0HKETHBIX
TpaHcdepToB.

7. llpu QopmupoBasum MH(PACTPYKTYPHOTO JUCTa CyGBEKTH  POCCHICKOl
Qenepallivl  OJDKHBL  YYHTBIBATE  TPeGOBAHHUS ACHCTBYIOIIETO  3aKOHOAATENbCTBA,
B TOM YHCJIE:

O  TpCHOCTAaBICHHM  NPHOPHTETAa  TOBApaM  POCCHHACKOTO  HPOHCXOMKICHHUS
B COOTBETCTBUM C IMyHKTOM 2.1 nmocraHoBienus IIpaBurtensctBa Poccuiickoii Deneparun
otT 16 centsabpst 2016 r. Ne 925 «O IIPHOPUTETE TOBAPOB POCCHUCKOIO IPOUCXOKICHHUS,
paboT, ycIIyr, BBITIONHSAEMBIX, OKA3BIBAEMBIX POCCHUCKHMHM JIMLAMH, [0 OTHOIIECHUIO
K TOBApaM, MPOMCXOLSIIMM M3 HHOCTPAHHOIO TOCYAapcTBa, paGoTam, yciyram,

BBITTOJIHACMBIM, OKa3bIBA€MBIM HHOCTPaHHBIMH JTULIAMU;
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00 OrpaHHYEHHAX HA JONYCK PaTUOBJICKTPOHHON IPOXYKIMHU, MPOUCXOJSINEH 13
HHOCTPAHHBIX TOCYHapCTB, s LeJeHd OCYIIECTBIEHHS 3aKyNOK IS ObecledeHns
TOCYNapCTBCHHEIX M MYHHMUMIQIBHBIX HYXKI, YCTaHOBIEHHBIE IIOCTAHOBICHHEM
IpaBurensctBa Poccuiickoit Oenepannn ot 10 mons 2019 r. Ne 878 «O Mepax
CTUMYJIMPOBAHHUS  NPOU3BOACTBA  PA/MOJIEKTPOHHOM MPOAYKIUK Ha TEPPUTOPUH
Poccuiickolt ®enepanun npu  ocyliecTBICHHHT 3aKyTIOK TOBapoOB, pabOT, yCIyr s
00eCTeYeHNsT TOCYNapCTBEHHBIX H MYHUIUIIAIBHBIX HYXI, O BHECEHHHM W3MEHEHUil
B noctaHoBienue IlpaBurensctBa Poccuiickoit ®enepanun ot 16 centsabpst 2016 r.
Ne 925 u npusnanum yrpatuBAMU CUJTy HEKOTOPRIX akToB IlpaButenscrBa Poccuiickoii
Deneparumn»;

O TPHUMCHCHHM HANMOHAILHOTO pEXHUMa [IPH  OCYILECTBICHHH 3aKYTIOK,
YCTAaHOBJICHHbIC ~DenepasibHBIM  3aKOHOM OT 5 anpens 2013 1. Ne 44-®3
«O KOHTpaKkTHOIl cucTeMe B cdepe 3aKyIIOK TOBapoB, paboT, yciuyr misi obecrneyeHus
TOCYAapCTBEHHBIX  MYHHUUHIIAIBHBIX HYXIY,

00 y4é&Te TpeGoBaHuil aHTUMOHOIONBHOTO 3aKOHOIATEIBCTBA B YAaCTH O0ECIIeUeHus
IOBBIICHUsSI  3()(MEKTUBHOCTH, HCKIIOUYEHUS OTPaHUYCHHS Kpyra IIOCTaBITUKOB
M TOCTaBISIEMOTO 00ODPYJOBAHMS, IIOBBIMICHHS PEe3yIbTATUBHOCTH OCYLIECTBIIEHHS
3aKyIOK, OOECTeYeHHs: MpO3PavyHOCTH, IPEIOTBPAIICHUSA KOPPYNLIUH ¥  APYTHX
37I0YTIOTPeOIIEHUH, B TOM YHCIle MIaHHNPOBaHKe HAYalbHbIX (MaKCHMaJIbHBIX) IIeH HCXOMIs
3 PBIHOYHBIX IIEH TOBAPOB HA OCHOBAHWM AHAJH3d HE MeHee TPEX MOCTABINHKOB TAKIX
TOBAPOB B COOTBETCTBYIOMEM CyObeKTe Poccuiickoii Meneparimi.

8. MHbpacTpyKTypHBIH IHCT cybpexta Poccuiickoit ®eneparin bopmupyercs
Ha OCHOBAaHMM OLEHKH IOTPEOHOCTH OGBEKTOB O0MIEOGpPa30BATENHHBIX OpraHu3aiui
B OCHaleHWA ¥ (WIM) JOOCHALICHMH TOBAapaMH, B TOM YHCIIe obopynoBaHueM
1 MaTepHajlaMH U1 NOCTIDKEHUS B KaXIOM 00BEKTE COBMIONEeHMS TpeOOBaHwMIA:

B OTHOMICHMM TIONIYHKTOB «a@», «0», «I» W «e» yHKTa | HACTOSIINX
Meroanueckux pexoMeHmanuii — YCTaQHOBJIEHHBIX DPEKOMEHAAUIMHA MUHKOMCBSI3H
Poccuu;

B OTHOLICHHH IOANYHKTOB «B» K «I» IyHKTA | HACTOSIIMX MeETOIHYIeCKuX

PEKOMCHIIAMHE —  YCTAHOBNEHHBIX AeHCTBYIOIMMY CranpapTamu (TpeGoBaHUAMHE),

OO yTBEpHACHUH METOTHYECKAX pekoMengaumit - 02



5
B TOM YHCIIE K O€30IIaCHOCTH 0OBEKTOB COIMATLHOMN UH(QPACTPYKTYPHI, YCTaHOBICHHBIMU
HOPMAaTHBHO-TIPABOBBIMY aKTaMH, a TAK)Ke IIPUNOKEHUSIMHA K HACTOSIIIM MeTonuuecKkum
PEKOMEHAIHSIM.

9. WndpacTtpykrypHsii mucT cyOwpexTa PoccHiickoit ®enepanuu  Gopmupyercs
¢ yu€rom lIpumepHOro mepeyns ToBapoBs, 060y I0BAHHS U MATEPHANIOB, IpUOOpeTaeMBIX
ATA pealusallii  MEPONPHATHH 10  DPasBUTHIO  HH(PACTPYKTYPEL  OOBEKTOB
0011e00pa3oBaTeNbHEIX  OpraHW3alMil, NPUBEASHHOIO B IIpunoxenun  Ne |
K HacToAmuM MeToRMYeCKMM peKOMEeHJaLHsM (aNee — IIPHMepHBbLH [IEPEUCHB ).

10.  OtsetrcrBenubiii POMB  cornacoBhIBaeT UHQPACTPYKTYPHBIM  JHCT
¢ BEOMCTBCHHBIM NPOEKTHBIM OQHCOM HAlMOHANIBHOTO mpoekTa «O6pasoBaHuer»
(benepanpHBIM TOCYNApPCTBEHHBIM aBTOHOMHBIM yapexnenneM «DoHA HOBBIX (GopM
pa3BUTHA 00pa3OBaHWsA») He MO3aHee 10 KaneHmApHBIX AHEH C HaThl YTBEPKICHHS
nepeyHst 00BEKTOB 00Ie00pa30BaTENbHEIX OPraHU3aIil.

11. 3akynka ToBapoB, B TOM 4uciIe 060PYLOBAHHUS U MaTepHaloB, OCYIIECTBIISIETCS
cybbexkramu  Poccuiickoif  Denepami B COOTBETCTBHHM € COMIACOBAHHBIMU
BE/IOMCTBCHHBIM ~ IIDOSKTHBIM ~ OQHCOM HAUMOHATBFHOTO mpoekTa «OBpaszoBanues
UHQPACTPYKTYPHBIMH JIUCTAMH.

12. B uensx yHudukanwu u oOecIedeHHS TEXHOJOTHUECKOH CBI3aHHOCTH
o0opyioBaHMs LTSI Pa3BUTHS HUH(POPMAIIHOHHO-TENEKOMMYHUKALITOHHOMN
MHPPACTPYKTYphl cyGbekTam Poccuiickoit Mexeparuu peKoMeHayeTcs o0ecreunBarTh
TIPOBE/ICHAE  TICHTPATU30BAHHBIX ~ 3aKyOK UI1  0OpPAa30OBATENbHBIX — OpraHH3aIHil
— Tonydareneil obopymoBaHHS ¢ coOmoOmeHHEM —TpeGoBaHmii JEHCTBYIOIIETO
3aKOHOJATENILCTBA.

13. Peanusaims MeponpusTiii OCYIIECTBIAETCS C yIETOM CIIEIYIOIUX CPOKOB:

B HaCTH NPUOOPETEHHS TOBAPOB, B TOM YHCIe OGOPYLOBAHHS W MaTepHalioB,
B Cllydae COQUHAHCHPOBAHUS YKA3aHHBIX PACKOLOB W3 (enepanbHOro GromKeTa ImMyTEM
IIPCAOCTABNCHAS HMHBIX MEKOIODKETHBIX TPaHC(GEPTOB M3 (elepaibHOro GromKeTa
— B CpPOK, ONPENENAESMBIH COIJIAIIEHHEM O HPENOCTABICHUH WHBIX MeXOI0IKETHEIX

TPaHCPEPTOB C y4ETOM HEMCTBYIOIIMX IIONOKEHHH 3aKOHOMATENbCTBA POCCHIHCKOMN

Qepnepanuy;
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B 4acTd paboT (yCimyr), MpeayCMOTPEHHBIX ITyHKTOM 7 IpaBun npenocrasienu
B 2019 roxy uHbIX MeXOIOKETHBIX TPAaHC(HEPTOB 13 (benepanpHOro GromxeTa Gr0mKeTAM
cybbektoB Poccuiickoit ®emepanuy B 1ensx CO(QUHAHCUPOBAHKS  PACXOMHBIX
00s3aTebCTB  CyGBhekToB Poccuiickoii Defepauyy, BO3HHKAFOLIHX IIpH  peanu3aiiun
PCTHOHANBHBIX — TIPOEKTOB, OOECHEUMBAIOIIMX JOCTXKEHHE [eNnel, mokasareneif
M pesynapTata  (emepanbHOro  mpoekta  «MHbopManmoHHas UHOPaCTPyKTypay
HaOMOHaNbHOH mporpaMMbl  «I{udpoBas skoHOMHKA Poccuiickoil @eneparnumy,
YTBEPXJIEHHBIX II0CTaHOBIeHHeM IIpaBuTenscrBa Poccutickoit Denepanuu oT 9 HOAOPS
2019 roma Ne 1438, — wme mo3muee 1 CeHTAOps roma, CIEAYIONEro 3a TOJOM

IPENOCTaBICHHS] HHBIX MEXKOIO/KETHBIX TPAHCPEPTOB.

OO yTBEpACHNH METOIUYECKHX PEKOMEH AWM - 02



IHpunoxenune Ne 1
K METOJUYECKAM PEKOMEHIAIIAAM

IIpumepHbIi NepedeHs ToBapoB, 060PYI0BaHNS H MaTepHAJIOB, npuodpeTaeMpIx
AJA peaiM3alldi MEePONPHATHH 10 Pa3BUTHIO HHPPACTPYKTYPhI 00bEKTOB
0011e00pa3oBaTeIbHBIX OPraHU3ALHIA, B TOM YHCJIE 32 CYET MPEJOCTABICHHBIX HHbIX
MeKOI01sKeTHLIX TpaHcdepToB U3 dexepannHoro SloxKeTa GIOIKETAM cyObeKTOB
Poccuiickoii ®enepannu B nesix coOPHHAHCHPOBAHUS PACXOIHBIX 005132 Te/ILCTB
cyobexToB Poccuiickoii ®Deepannn, BO3HHKAINIMX MPH peaH3anuu
PerHOHAJILHBIX MPOEKTOB, 00eCeYHBAIOIINX JOCTHKEHHE [eell, moKa3zaTeieid
H pe3yJbTaTa (peaepanbHoro npoexra «MudopmanuonHas HHppacTpyKTYypa»
HauHoHaNIBLHOH nporpammel «ludposas sxonomuka Poccuiickoit @enepanun»

famverosane Topapa |

1 | Ilxad
TEJIEKOMMYHHUKAITHOHHBIH,
THII 1

HIxad TenekommyHukaruonusii 24U HaMOIBHBIH
JOJDKEH COOTBETCTBOBATH CIEAYIONTUM TEXHUYECKAM
TpeOOBaHUSIM:

—ImupuHa He MmeHee 600 mM;

~riayouna He Menee 1000 Mym;

—CTeneHs 3anmuTel — [P20;

—wKad HaOJIEHEIH TeIeKOMMYHHKALMOHHEIA COOPHEII;

—IEPeHAsI U 33JHsIs IBEPH METaIMYECKUe
OJHOCTBOPYATHIE C 3aMKOM-PYUKOIM;

—MaTepraj — XOJIOJHOKATaHas! CTalb,

—OT/IEJIKA IIOBEPXHOCTH ITOPOIIKOBOM KPacKO;

—perynupyemble HOXKU JUIsl BBIPAaBHUBAHHUS HA TTOIY —
4 mr.;

—BEPTUKAJIbHBIE NPOGUITH IS YCTAHOBKU
obopynoBanus 19” — He Menee 4 mr.;

—Hanu4uue KabelbHbIX BBOIOB;

—050K poseTok 19” He MeHee deM Ha 8 po3eToK, ¢
BBIKITIO4YaTeaeM U raesnoM C14 nox mHyp — He MeHee
I .

—IT0JIKa CTAallHOHApHAsl, KpeIIeHre Ha 4 TOYKU — 2 IIT.

2 | Ulxad
TEJIEKOMMYHUKALIMOHHBIH
HACTE€HHEBIM, TUTI 2

HIxad TeneKkoMMyHUKAIMOHHBINA HacTeHHEIH 12U
JIOJDKCH COOTBETCTBOBATD CIIEYIONIAM TEXHUYECKUM
TpeOOBaHUIM:

—IuMprHa He MeHee 600 MM;

—riyOuHa He Menee 600 MM;

~CTeneHb 3amuTel — [P20;

OO yTBEPIKICHHH METOAUUECKHX PEKOMEHIAUMH - 02
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—IKad HaCTEHHBIN TeTeKOMMYHUKAMOHHbIH, COOPHBIiT
C PeTYJIUPOBKON Ipoduiiel 1o riyouHe;

—000pyIOBaH JBEPKOM;

—KabeJTbHBIE BBOJBI CBEPXY M CHU3Y KOPITyCa;

—ChEMHBIE OOKOBBIC MTAHENIN C 3aMKaMH,

—MaTepHrall — XOJOTHOKATAHAs CTAJIb,

— OTJIeJIKa MOBEPXHOCTH MOPOIIKOBOHM KPacKou;

— 06110k poseTok 197 He MeHee YeM Ha 8 PO3ETOK ¢
BBIKIItOHaTeneM, rue3no Cl4 mox mmuyp — 1 mt.;
—II0JIKa CTAlHOHAPHAs, KpEIJIEHHE Ha 4 TOUKU — He

MeHee 2 IIT.;
—KpPeNEXHBINA KOMIUIEKT — HaJIUYHeE.

3 | Llxad
TEIIEKOMMYHHUKAIIHOHHBIH
HAIOJIbHBIH, THII 3

IlIxad TenekoMMYHUKAIIMOHHBIH HanmonbHbH 42U

JOJDKEH COOTBETCTBOBATH CIEAYIOIINM TPeOOBAHUSIM:

—ImupHHa He MeHee 600 MmM;

—riyouna He Meree 1000 mMM;

—CTeNeHs 3auuTel — 1P20;

—Ka HaONBHEIN TelEeKOMMYHUKALHOHHBIH cOOPHBIIL;

—ICPENHSs U 3a0HAS IBEPU METAIMUECKHE
OTHOCTBOPYATLIE IEPHOPHUPOBAHHEIE C OHOTOUCUHBIM
3aMKOM-PY4KOU;

—OTZEJIKa IIOBEPXHOCTH MOPOLIKOBOM KPacKoii;

—IIOCTaBISIETCS B pPa300paHHOM BUZIE B TOQPOKAPTOHHOM
yIIaKOBKe.

KommexTHOCTS:

—PETYHpyeMble HOXKKH I BEIDABHUBAHUS HA IOy —
4 mr.;

—19” BepTUKaIbHBIE IPOGUITH JIJIS YCTAHOBKU
obopynoBanus — 4 1mT.;

—KalesTbHbIe BBOJIBI CBEPXY U CHU3Y KOPITYCa,;

—MacIoOPT U UHCTPYKLMS 110 COOPKE ¢ KOMIIJIEKTOM
Kpenexa;

—O6nok poseTox 19” Ha 8 po3eTOK, BEIKIIIOUATEND, FHE3/0
C14 mom mmyp — 1 mit.;

—TII0JIKa CTallHOHApHas, KpeIieHne Ha 4 TOYKH — 2 IIIT.

4 | ITaHens KOMMYTaLMOHHAS
19"

IHanens kommyTanmonnas 19" 1U, 24xRJ45/u, Cat. Se
AOJDKHA COOTBETCTBOBATD CJICAYIONIMM TPeOOBAHUSM:
—KOnIu4ecTBO MOpToB RJ-45 — He Menee 24;

~—THII JJI1 MOHTaXka B CTOMKY 197, ¢ opranaiizepom;
—BbIcoTa, RU ne 6ostee 1U.

O6 yTBep:KICHHH METOIMUECKHX peKOMeHaLil - 02
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5 | KommyTarop, Tun 1

KomMyTatop 24-m0pTOBEIM TOMKEH COOTBETCTBOBATD
CJICAYIOUIMM TEXHUUECKUM TPeOOBaHUIM:

—KomugecTBo oproB 10/100/1000BASE-T (RJ-45)
PoE/PoE+ — ne menee 24;

—konm4ecTBo ntopToB 10GBASE-R (SFP+)/1000BASE-
X (SFP) — ue menee 4;

—KOHCOIBHBIN opT RS-232/RJ-45;

—IPOITYCKHAs CIIOCOOHOCTS, 1 6uT/c — He MeHee 128;

—IPOU3BOAUTEIILHOCTD Ha IaKeTaX JUIHHOHN 64 Gaiita,
MPPS — ne menee 93,1;

—00BEM Oydeproii mamstu, MGaiT — He Meree 1,5;

—00béM O3Y (DDR3), M6aiit — He MeHee 512;

~00béM [13Y (RAW NAND), M6aiit — He MeHee 512;

—rtabmuna MAC-aapecos — re meHee 16000;

—KagecTBo obOciyxuBanusa QoS;

—MaKCUMaNbHbIA pasMep ECMP-rpynn — He meHee §;

—L2 Multicast-rpynn — e meree 2000;

—Tabnuna VLAN — ne menee 4000;

—CTEKHUPOBAHKE 10 8 yCTPOMNCTB;

—TIOIEPIKKA CBEPXIMHHBIX KaapoB (Jumbo Frames);

—ynpasinenue morokoMm (IEEE 802.3X);

—3epkanuposanue noptos (Port Mirroring).

6 | Kommyrarop, T 2

KommyTatop 48-mopToBEIi DOMKEH COOTBETCTBOBATE

CJICAYIOIIMM TEXHHYECKUM TPeGOBAHMAM:

—Konu4ecTso nopros 10/100/1000BASE-T (RJ-45)
PoE/PoE+ — ne menee 48;

—Konun4ectBo moproB 10GBASE-R (SFP+)/1000BASE-
X (SFP) — He menee 4;

—KOHCOJBHBIN 1TopT RS-232/RJ-45;

—IIPOILYCKHAs CIIOCOOHOCTS, I 6uT/c — He MeHee 176;

—IPOU3BOAUTENBHOCTE Ha MaKeTax JUIHHOM 64 Gaiira,
MPPS — ne menee 130,9;

—00beMm OydepHoit namsTu, MGaiit — He MeHee 3;

—06béM O3Y (DDR3), M6aiir — He MeHee 512;

—00BéM IT3Y (RAW NAND), M6aiit — He Menee 5 12;

—Ttabnuna MAC-anpecos — He menee 16000;

—KayecTBo obcmyxuBanus QoS;

—MakcuManbHbId pasmep ECMP-rpynn — He menree §;

—L2 Multicast-rpynn — ne menee 2000;

—Tabmuna VLAN — e menee 4000;

—CTEKHPOBAHME 10 & YCTPOMCTB;

OB yTBEPIKICHHH METOIMUYECKUX peKOMEHIALMH - 02
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—TMOAAEPKKa CBEPXAIMHHBIX KaapoB (Jumbo Frames);
—ympasienue notokom (IEEE 802.3X);
—3epKanuposanue 11optos (Port Mirroring).

7 | Kommyrarop, tum 3

KomMmyTarop 24-mopToBbI# HOJDKEH COOTBETCTBOBATE
CJIEAYIOIUM TEXHUIECKUM TpeGOBaHUAM:

—Kkonn4ectBo ropros 10/100/1000BASE-T (RJ-45) —
He MeHee 24;

—Kkom4aecTso nopros 10GBASE-R (SFP+)/1000BASE-
X (SFP) — ne menee 4;

—KOHCOJIBHBINA nopT RS-232/RJ-45;

—IIPOITyCKHAas CIIOCOOHOCTH, I 0nT/c — He MeHee 128;

—IIPOM3BOAUTENBHOCTE Ha ITaKeTax JJIUMHON 64 Oaiira,
MPPS — ne menee 92,1;

—00BEM OydepHoit namstu, Mbaiit — He meree 1,5;
—00BEM O3Y (DDR3), Mo6aiir — He meHee 512;
—00beM [I3Y (RAW NAND), M6aiitr — ne menee 512;
—Ttabnuna MAC-anpecos — ne meHee 16000;
—KayecTBo obcnyxuBanus QoS;

—L2 Multicast-rpyrm — He menee 2000;

—T1abnuna VLAN — He menee 4000;

~CTEeKHpOBaHUE 710 8 YCTPOHCTB;

—TMOIAEPIKKA CBEPXINIMHHBIX KapoB (Jumbo Frames);
—3epKanuposanue 1noptos (Port Mirroring).

8 | Kommyrarop, tum 4

KommyTaTtop 48-TI0pTOBBI HOIKEH COOTBETCTBOBATH

CJIEAYIOIIIUM TEXHUYECKUM TPeOOBAHMSIM:

—kosimgectso nopros 10/100/1000BASE-T (RJ-45)
PoE/PoE+ — 48§;

—Kkonn4ectso noproB 10GBASE-R (SFP+)/1000BASE-
X(SFP) — 4;

—B KOMIIIEKTE: ontrdeckuit Monyins SFP WDM 3 km
1.25 GTx 1310 um, Rx 1550, LC, DDM — 4 mit.;

—KOHCOJIBHBIN nTopT RS-232/RJ-45;

—IIPOIYCKHAs CIOCOOHOCTE, I Out/c — 176;

—IPOU3BOJUTENBHOCTD Ha TTaKeTaX JIMHOM 64 Oaiira,
MPPS — 130,9;

—00BEM OydepHoii mamsatu, MGaiit — 3;

—00péM O3V (DDR3), M6aiir — 512;

~00BéMm I13Y (RAW NAND), M6aiit — 512;

—rtabnnna MAC-anpecos — 16000;

—KadecTBO oOcnyxuBanus QoS;

—L2 Multicast-rpymmr — 2000;

O0 yTBEPKACHHN METOAMYECKMX PEKOMEHIALMH - 02




5

—rtabnauua VLAN — 4000;

— CTEKMPOBaHUE 10 8 yCTPOHCTB;

—IOJAePIKKA CBEPXUTMHHEIX KafpoB (Jumbo Frames);
—3epKanupoBanue moptos (Port Mirroring).

9 | Monaynb muTanus qis Monyns nutanns 220V AC, 950W,
KOMMYTaTopa COBMECTUMBIN ¢ KOMMyTaTopamu Tum 2 u Tumn 4
10 | KommyTtarop, tum 5 KomMmyTaTOop 8-IOpTOBLIM JOMKEH COOTBETCTBOBATD

CIIEIYIOITUM TPpeOOBaAHUSAM

— & moptos Ethernet 10/100/1000Base-T ¢ pazséMamu
RJ-45 ¢ nopaep:xkoit POE/POE+ (6ro1keT MOLTHOCTH
PoE ne menee 240 BT);

—2 nopta 1G ¢ BO3MOXKHOCTBIO YCTaHOBKU TPAHCHBEPOB
SFP u 2 nopra 1G ¢ pazpémamu RJ-45;

—IPOM3BOAUTENBHOCTD JOJKHA OBITH He MeHee 24
I'6ut/c;

—CKOPOCTh MePEeNavt AAHHBIX JJIS JIEKTPUIECKUX
uHTepdericoB nomwkHa 661Te 10/100/1000 Mbut/c, ms
ONTHYeCKUX UHTEpPeiicoB — 1 ['our/c;

—00BEM OydepHOl mamMsITH T0/KeH OBITH He MeHee 12
Mouwur;

—TOJDKHA TIOIIEPKUBATHCS] BOBMOXKHOCTH 00bEIUHEHNS
B CTEK JI0 8-MHU YCTPOUCTB;

—nonaepxka paboTsl BUPTyanbHbX cetell VLAN — He
menee 4000 3sHauenuit uneHTHUKATOPa BUPTYATBHOM
CeTH;

—TOJIepXKKa Iepeay CBEPXIMHHBIX KaapoB (Jumbo
Frames) — makcumaibHbIit pasmep makera — 10000
OaiT;

—noanepxka tabnunsl MAC-azipecos pasmepom He
MmeHee 16000 zamucei;

— IOJDKHA 00eCIeYnBaThCS OAAEPIKKA IIPUOPUTETOB Ha
ocHoBe DSCP;

—nogaepxkka rnporoxonos OPSF, RIP, PIM-SM,
CTaTUYECKOU MapIIpyTU3aLHY;

—IMOJIEPIKKA ayTEHTU(UKALIUY 10 TPOTOKOIAM
TACACS+ u RADIUS st aiMUHHCTpaTUBHOTO
JOCTyTa,;

—TIOJIEPXKKA BO3MOXXHOCTH YIIPABICHHS dYepes
KOoHCOJIBHBIN ITOPT RS-232, WEB-unTepdeiic,
npotokoisl Telnet, SSH, SNMP.

11

CepBucHBIH

CepBI/ICHBIfI MapHIipyTu3aTop J0/DKCH COOTBCTCTBOBATH

OO yTBEp:KICHHN METOIMYECKUX PEKOMEH AL - (2
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MapIIpyTU3aTOp, THUII 1

CJICAYIOIIMM TEXHUUECKUM TPEOOBAHUSIM:

—Koau4ecTBo 1mopros Combo 10/100/1000BASE-
T/1000BASE-X — ne menee 2;

—KkongecTBO nopToB Ethernet 10/100/1000BASE-T —
HE MEHee 2;

—KOHCONIBHBIN TopT RJ-45;

—~1nopt USB 2.0;

—nopt USB 3.0;

—noaxioyaemele uaTepdeiicsl USB 3G/LTE-monem u
E1 SFP;

—cepBep VPN: L2TP, PPTP, OpenVPN;

—VPN-knuentsr: L2TP, PPTP, PPPoE;

—Tynuemuposanue: GRE, IPIP, L2TPv3, LT (inter VRF-
lite routing);

—yuxipn L2 — xommyTanus nakeros (bridging);

—¢yuxumn L3 (IPv4/IPv6): IPv4 tpancisauus agpecos
SNAT, DNAT, Static NAT (tonsko IPv4), ALG,
CTATHYECKHE MapIIPYThl, JUHAMHYECKHE [IPOTOKOIIBI
Mmapuipytuszauuu RIPv2, OSPFv2, BGP, OSPFv3, VRF
Lite, PBR, Prefix-List, BFD (Tonsxo BGP, OSPF );

—ynpasnenune [P-anpecauueit (IPv4/IPv6): cratuueckue
anpeca, DHCP-xnuent, Berpoenssit DHCP-cepep
(ommmm 43,60,61,150), DHCP Relay Option 82, DNS
resolver, IP unnumbered;

—KauecTBo obcmyxuBanus (QoS): L2 u L3-
nproputHsanys tpaduka (802.1p, DSCP, IP
Precedence), ynpasienue neperpyskoii ouepeneit
RED, GRED, Ha3sHaueHHe IPHOPUTETOB TI0 IOPTaM,
VLAN, cpencTpa nepeMapKupoOBaHus IPUOPHTETOB,
IIPUMEHEHNE NOJIUTHK, YIIPaBIeHHE I10JI0COH
nporyckanus (shaping), uepapxuuecknii QoS,
MapKHUPOBKa CECCUM.

12 | MapmpyTuzatop

MapipyTr3arop QOIKEeH COOTBETCTBOBATE CJIEIYIOIIUM

TEXHUYECKUM TPEOOBAHUSIM:

—noinkeH uMeth 4 nopta Gigabit Ethernet asoitaoro
Ha3Ha4YeHUs1, COBMEIIEHHEBIE CO CIIOTAMHU IS
ycTaHOBKU SFP-TpancuBepos (combo-noptsr);

—IOJDKEH UMeTh He MeHee | mopra USB 2.0 1 He meHee
1 mopta USB 3.0;

—CKOPOCTH MEPENavn JAHHBIX JUTS JEKTPUUECKUX
unTepdelicos nomkHa 6brte 10/100/1000 M6uT/c, mis
ONTHYECKUX UHTephericoB — 1 ['Gur/c;

OO yTBEPKIGHMK METOAMECKHX PEKOMEH AL - 02
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—00BEM OIEPATUBHOM ITAMSTH MapIIPyTH3aTOPa JOIDKEH
OBITH He MeHee 4 ['0;

—00BEM QII3II-TTAMATH MapIIPyTU3aTOPA TOJDKEH GBITE
He meHee 1 I'0;

—IOJDKEH MOAEPXKUBATh PabOTy BUPTYAILHEIX ceTel
VLAN — cornacHo cranmapry IEEE 802.1Q mo 4000
akTUBHBIX VLAN;

— IOJDKEH IMOJIEPIKUBATh IPOTOKOJIBI Spanning Tree
cornacHo crangapram IEEE 802.1d, IEEE 802.1s,
IEEE 802.1w;

— AOJDKCH NOANCPKUBATH TPOTOKOJIBI arperHpOBaHUS
kananoB — LAG, LACP;

— DOJIKEH NOANEPKUBATh (DYHKIIMOHAN YIIpaBiIeHHs
nmoTokoM corytacHo IEEE 802.3x;

— IoJDKeH ojepxkuBarh (Gynkuuonan DHCP-cepsepa u
DHCP-kiuenTa;

— TOJDKEH TToIep kuBaTh dyakunonanr L2 u L3-
nproputH3aiuu tpaduka (802.1p, DSCP);

—TIPOU3BOAUTENEHOCTE L2-KOMMyTaIMu yCTpoiicTBa
noyKHa OBITh He MeHee 3 ['Gut/c (st GobImmx
[IaKETOB);

—IPOU3BOAUTEIIFHOCTH L3-MapmpyTusamuu ycTpoiictsa
JI0JDKHA OBITH He MeHee 1 ['6ut/c;

—J0JDKeH noanepxusath 40 2000 L3-unrtepdeticos;

—IOJDKEH MOAAEPIKUBATh Nepenady 1o 11 Teicsy
CTaTUYECKUX MapHIPYTOB;

— AOJDKEH IOAAEPKUBATh MPOoTOoKoJa RIPV2, konuuecTBO
RIP-mMapmpyToB momxHO GbiTh He MeHee 10 ThICs;

—IOJDKEH MOoAuepuBath mporokosl OSPFv2/v3,
konuyecTBo OSPF-MapipyToB 10mKHO OBITE He
meHee 300 Tricsy;

— NOJDKEH MOAAEPKUBATE TpoToko BGP, xonuuectBo
BGP-mapuipyToB gomkHO 66ITE He MeHee 1,2
MUJUTUOHOB;

— TOJDKEH MOANEePKUBATh MPOTOKOI NAT,
nponssoanTenbHOCTE NAT nomkHa ObiTh He MeHee 0,9
['6ut/c (a5 GonbimX MaKeToOB);

— IOJDKEH MOAePXKKIBaTh (PyHKIMoHan MultiWAN: per-
flow mapuipyTusanus;

— OJDKEH IToiepkuBaTh dhyukinonan VRE-lite
(Briouas nonnepxky BGP, OSPF, QoS; ynpasnenue
MapipyTusatopom — AAA, Telnet, SSH, SNMP,
Syslog, xomanna copy; nonnepxky NTP u GRE

OO yTBEPKACHHH METOAMYECKHX PEKOMCHIALMH - 02
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TyHHeNeH);

— JIOJDKEH MOAePKUBaTh GyHKIHOHAN Firewall,
Npou3BOAUTENIBHOCTE Firewall noymkHAa OBITE HE MeHee
0,9 I'6ut/c (11 GONMBLUINX MAKETOB);

— AOJDKEH TOAIEPKUBATh CIIETYIOLIHE IIPOTOKOJIBI
TyHHenuposanus Tpaduka: GRE, IPv4-1Pv4, L2TPv3,
[Psec (Bxmrouast moanep Ky nporokona DES,
II0JIy4€HHe OnepaTuBHON uHpopMmaru), L2TP, PPTP,
OpenVPN;

—IPOM3BOMUTENBHOCTE IPsec VPN-maprupytuzaropa
noipkHa ObITh He MeHee 0,5 ['6ut/c (1t 60bIIHx
[IaKeTOB),

— IOJDKEH MOAEPKUBATh BOZMOXKHOCTD YIIPABJIEHUS
yepe3 CLI, Telnet, SSH;

—MOJDKEH NTOANEPKUBaTh MpoToKosl VRRP (Brimrouas
TIOAOEPXKKY BEPCHH 3, MOAAEPKKY KOHPUTYPUPOBAHUS
GARP Master mapameTpoB, BO3MOKHOCTb
OTHOBPEMEHHOIO KOH(pUrypuposanus 10 8 Virtual IP
Ha IIpoIiecc).

13

CepBuCHBIIA
MapLIpyTH3aTOp, THII 2

CepBUCHBIHA MapIIpyTH3aTOP JOMKEH COOTBETCTBOBATh

CJICIIYFOIIUM TEXHUYIECKUM TPeOOBAHUAM:

—NoJbKeH uMeTh 4 nopta 10/100/1000Base-T ¢
pasvemamu RJ-45, 2 nopra 1G ¢ BO3MOXKHOCTBIO
YCTaHOBKU TpaHcuBepoB SFP;

— IOJDKEeH UMeTh He MeHee 2 noptoB USB 2.0;

— CKOPOCTb Iepefavyy NaHHBIX IS SJEKTPUIECKHAX
uHTepdeiicos nomxHa 6sTh 10/100/1000 M6ut/c, mis
ONITUYECKUX HHTepPeticoB — 1 ['6ur/c;

—00BEM OMepaTHBHOMN NaMSITH MAPIIPYTU3ATOPA JOIKEH
OrITh He Menee 0,5 ['0;

—00BEM QIISII MAMSTH MapIIpyTH3aTOPa JOJKEH OBITh
He meHee 0,5 I'6;

—~IOJIKEH TIOAJIEPXKUBATh PAabOTy BUPTYaAIILHBIX CETei
VLAN — cornacHo crauaapry IEEE 802.1Q mo 4000
akTuBHBIX VLAN;

— IIOJIKEH TI0/IePIKUBATh POTOKOJIBI AarpEruPOBAHHS
kananos — LAG, LACP;

— NOJDKEH ITOJIEP)KUBATE QYHKIIMOHA YIIPaBIEHUS
notoxoMm cornacyo [EEE 802.3x;

—IOJDKEH nozanepxxusath Gpynkuuonanr DHCP-cepsepa n
DHCP-knuenra;

— IOJDKEH noiepkuBaTh Gyaxiprodan L2 u L3-

OG0 yTBEpKIEHHH METOAMHECKHX PeKOMeHauwi - 02
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nproputusanuu tpaduka (802.1p, DSCP);

—TPOU3BOAUTENIBHOCTD L2-KOMMyTauu ycTpoicTaa
HoJpKHa ObITE He MeHee 0,6 ['6ut/c (11 60MpIIHX
[IaKEeTOB);

—IPOM3BOUTENIFHOCTD L3-MapmpyTr3amu ycTpoiicTa
noJoKHa OBITE He Menee 0,6 1'6ut/c;

—AO0JDKEH NONIEePKUBATE Iepeaady 10 | Teicsun
CTaTUYECKUX MapIlpyTOB;

— OJDKEH MOIEPKUBATh MpoTokoil RIPV2, komnuecTso
RIP-MapmpyToB omkHO ObITE He MeHee | Thicsuu;

—AOJDKEH NONACPKUBATh NPOoToKoa OSPFv2/v3,
KonnyecTtBo OSPF-MapIipyToB HOmKHO OBITH He
MeHee 30 Teicsu;

— IOJDKEH TOAAEPKHUBaTh poTokos BGP, konmndectso
BGP-mapipyToB nomkHO GbITh HE MeHee 100 Thicsy;

— NOJDKEH NOAEP)KUBATh TPOTOKOI NAT,
npoussoguTeNbHOCTE NAT nomxHa GITh He MeHee 0,6
['6ut/c (mms GONBIINX TaKETOB);

— IOJDKEH IoANepKuBaTh GyHkimonan VRF-lite
(Brirouas moanepxky BGP, OSPF, QoS; ynpasienue
Mapmpytusatopom — AAA, Telnet, SSH, SNMP,
Syslog, xomanna copy; nomnepxky NTP u GRE
TyHHenel);

—IOJDKEH NoANep)KuBaTh QyHKuuronan Firewall,
NPOU3BOAUTENBHOCTE Firewall nomkHa OLITE He MeHee
0,6 I'6ut/c (m1s GONBIIX AKETOB);

—IOJDKEH IIOACPXKUBATH CIIENYIOIINE IIPOTOKOIIBI
TyHHenupoBauus Tpaduka: GRE, IPv4-IPv4, L2TPv3,
IPsec (Bxirouast moxaepxky mporokoina DES,
NOTyYCHUE ONepaTUBHON MHpopMarmu), L2TP, PPTP,
OpenVPN;

— NOJDKEH MOJJICPXKUBATE BO3MOXKHOCTD YIIPABICHHUS
yepes CLI, Telnet, SSH;

—HOJDKEH IOALePXKUBATH IpoToKos VRRP (Brirovas
TOIIEPIKKY BEPCUH 3, MOANEPKKY KOHQUTYPUPOBAHS
GARP Master mapamMeTpoB, BO3MOXKHOCTD

OJTHOBPEMEHHOI0 KOH(Urypruposanus 1o 8 Virtual I[P
Ha IpoIecc).

14 | Kommyratop, tun 6

KoMMyTaTop f0/KeH COOTBETCTBOBATH Clle Iy OLIMM

TEXHAYECKAM TPEeOOBAHUAM:

—IOJDKEH UMeTh He MeHee 48 mopros Ethernet
10/100/1000Base-T ¢ paspémamu RJ-45;

OO yTBepKICHHY METOIMYECKUX PEKOMEHAALMH - 02
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—IOJDKEH uMeTh He MeHee 4 noptoB 10GBASE-R
(SFP+)/1000BASE-X (SFP);

—IPOITYCKHAs CITIOCOOHOCTh KOMMYTATOPA JIOMKHA ObITh
He MeHee 176 I'out/c;

—IPOU3BOUTENBLHOCTE KOMMYTaTopa (Ha MaKeTax
JUTAHOM 64 Oaifra) momkHa ObITh He MeHee 130 Ml
IIAKETOB B CEKYH/Y;

—06BEM O3V Ha KOMMYTaTOpE JOJKEH GbITh He MeHee
512 MbaiiT;

—Ttabnuna MAC-apecoB KOMMYTaTOpa HOKHA GBITE He
MeHee 16 ThIC. 3amucei;

— NOJDKEH MOAePXKUBATh He MeHee 4 ThIC. aKTHBHBIX
VLAN;

— IOJDKEH OACP)KUBaTh He MeHee 2 Thic. L2 multicast-
IpymIL;

— NOJDKEH NOAEPKUBATh BO3MOXKHOCTD CO3MaHus Link
Aggregation Groups (LAG) — ue menee 16 rpymm, 1o
8 opToB B onHOM LAG;

— DOJDKEH NOAMEPAKUBaTh Jumbo-hpeiMel ¢
MaKCHMAaJIbHBIM Pa3MepOM NaKeToB He MeHee 10 TsIC.
OaiT;

—IOJDKEH MOJICPKUBATE BO3ZMOXXHOCTH CTEKUPOBAHUS
— HE MeHee § YCTPOMCTB B CTEKE;

—AOJDKEH NoanepxuBath GyHkronan Voice VLAN,
802.1Q, Selective Q-in-Q, GVRP;

—IOJDKEH MoAnepxKKBaTh GyHkuuoHan IGMP Snooping
(vl, 2, 3), IGMP Querier, moaaepxka aBTOpHU3AIUH
IGMP uepes RADIUS;

—TOJDKEH NoAnepKuBaTh poTokoisl STP, RSTP,
MSTP, STP Multiprocess, PVSTP+;

—HOJDKEH MOANICPXKMBATh Clleyromue GyaKyu L3;
craruveckue IP-MapuipyThl, IPOTOKOJIBI
Mapuipytuzanuy RIPv2, OSPEFv2, OSPFv3, npoToxon
VRRP, npotoxonst PIM SM, PIM DM, IGMP Proxy;

— IOIKeH noanepxuBars Gynknun DHCP snooping,
ormust 82 mporokoia DHCP, Dynamic ARP
Inspection, cuctema npenorspamennst DoS-arax,
PPPoOE Intermediate agent;

—IOJDKEH noanepkusath pynkiuonan ACL;

—OJDKEH [TOJEPXKUBATh CIeAyIoIne GYHKIHN
YUIpaBleHus: HHTepQetic komaHaHOH cTpoku (CLI),
WEB-unTepdeiic, Syslog, SNTP, knuent RADIUS
TACACSH, cepsep SSH.

>
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15 | Kontpoiep
OecrpoBOHOM ceTn

Kontposmrep 6ecripoBonnoii cetu (He meHee RAM 16

Gb, CPUx4, HDD 500 Gb) nomxeH cOOTBETCTBOBATh

CJIEIYIOIUM TPEeOOBAHUSM:

—yIpaBieHHe U MOHUTOPUHT CETeBOro 000pyOBaHUs
Wi-Fi;

—opranusaiys Hotspot ¢ mopTaibHONU aBTOpHU3ALUEH, B
paMKax KOTOPOU BO3ZMOXKHBI:

— OpeHIUpOBaHUE AMU3aiiHa opTaga COrjacHo
TpeOOBaHUAM 3aKa34uKa,

— BO3MOXKHOCTH MHTETPAINH ¢ BHEUTHUM Active
Directory,

— MPeNOCTaBlIeHHe KOHEUHOMY KineHTy WEB-
HHCTPYMEHTA T10 YIIPaBJIEHUIO yCIyTOH,
CaMOCTOSTEIIFHOMY OpeHAMPOBAHUIO [TOPTANIA U
CO3JaHUI0 YUETHBIX 3aNTUCel I10JIb30BaTENEH;

—oprauu3zanus pacnucasus padotsl SSID.

16 | Touka 6ecipoBOIHOTO
OCTyIa

Touxka GecrpoBOAHOrO AOCTYyIIA TOJDKHA
COOTBETCTBOBATH CIEAYIOIIUM TEXHUUECKAM
TpeOOBaHUIM:

—xkonuectso noproB Ethernet 10/100/1000 Base-T, RJ-
45 — 1 mt.;

—KOHCOIBHBIHA nopT RJ-45;

—00BEM NAND Flash, Mb — re menee 128;

—00B8M RAM DDR3, Mb — e meHee 256;

—nuranne: PoE+ 48B/54B (IEEE 802.3at-2009);

—posmoxkaoctt WLAN: nonnepxka crannaptoB IEEE
802.11a/b/g/n/ac, arperarus JaHHbBIX, BKIo4Yast A-
MPDU (Tx / Rx) u A-MSDU (Rx), npyopUTeTH U
IJIaHUPOBaHUE MMaKeTOB Ha OCHOBe WMM,
nuHaMudeckuii Beroop yactotel (DFS), nonnepxka
ckpbIToro SSID, 32 BUpTyaIbHbIE TOYKH JOCTYIIA,
oOHapyXeHHe CTOPOHHUX TOUYEK AOCTYIa, MOAJEpKKa
APSD, nonnepxka WDS;

—ceTeBble QYHKIMHU: aBTOMAaTHIECKOE COTTIaCOBAHUE
CKOPOCTH, AYTUJIEKCHOTO PEXHUMA U NIEPEKIFOYECHUL
mexay pexumamu MDI u MDI-X, nonnepxka VLAN,
nonnuepxka ayrentupukanun 802.1X, DHCP-knueHT,
nonnepxxka LLDP, moanepxxka ACL, nonnepxka IPv6;

—paboTa B pexuMe KJlacTepa: OpraHu3alus Kiacrepa
€MKOCTBIO 10 64 TOUeK MOCTyma, OallaHCUpOBKa
HATPY3KU MEXJy TOYKaMH TOCTYIla, aBTOMATHUECKas
CUHXPOHM3AIMS KOHQUTYpai TOUeK JOCTyIa B

00 YIBEP:KICHHH METOINYECKHX peKOMERaaumii - 02
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Kiactepe, Single Management [P — exunbrit anpec
11 yTIpaBJICHUA TOYKaMU HOCTyIa B KJacTepe,
aBTOMATHYECKOE pacllpeieieHue YaCTOTHRIX KaHAIOB
MEXy TOYKaMy JOCTyIa, ayTeHTU(GHUKALNS Yepes3
RADIUS-cepgep;

—GyHKIuE QO0S: NIPHOPHUTET U TIAHUPOBAHKE TIAKETOB
Ha OCHOBE Npoduiiel, orpaHuYeHHe MPOIYCKHOM
criocoOHocTH 11 kaxkaoro SSID, n3MmeHeHue
napametpoB WMM ni1s xaxxoro paguountepdetica;

—IapaMeTphl OeCIIpOBOIHOTO HHTEpdeiica: YaCTOTHEIH
nuanason 2400-2480 MI'n, 5150-5850 MI11,
monymsnug CCK, BPSK, QPSK, 16QAM, 64QAM,
256QAM, BHyTpeHHUE BCeHAIPABIIEHHbBIE AaHTEHHBI,
nonaepxkka 2x2 MIMO (IEEE 802.11a/n/ac) u (IEEE
802.11b/g/n);

—KoHburypuposanue: oonosnexue [10 u
KOH(urypuposanwue riocpeactsom DHCP

Autoprovisioning, ynanénHoe ypasienue o Telnet,
SSH, Web-unrepdeiic, SNMP.

17 | Touka moctyma, Tum 1

Toyka 1oCcTyna JOKHA COOTBETCTBOBATE CJIEIYIOIIAM

TEXHUYECKUM TPEeOOBAHUSIM:

—noxanepxka cranaaproB IEEE 802.11a/b/g/n/ac/r;

—xkoinuectBo uHTepdeiicor Ethernet 10/100/1000 Base-
T (RJ-45) — He meHee 2;

—Console (RJ-45);

—arperauys JaHHBIX, BKIo49ast A-MPDU (Tx / Rx) u A-
MSDU (Rx);

—IIPAOPUTETHI U [UTAHUPOBAHYE MTAKETOB Ha OCHOBE
WMMV;

— uHaMu4ecKkui BeI6op gactotsl (DFS);

—noaaep:xxka ckpeitoro SSID,;

—TITOAAEPKKA OJHON TOUKOU NOCTYIIa OAHOBPEMEHHOM
pabOTHI BUPTYalbHBIX TOYEK JOCTYIIA B ABYX
AuaraszoHax ¢ paznuyasiMu SSID u tumamu
aBTOpH3alMU — HE MeHee 32;

—~00HapyKeHNe CTOPOHHUX TOYEK JOCTYIIA,

—nonnepxka APSD;

—~nonaepxka WDS;

—noanepxka VLAN;

—aBTOMAaTMYECKOE COIIacCOBAaHUE CKOPOCTH,

IOYIUIEKCHOTO PEXXUMA U MEPEKITIOUCHUST MEXKILY
pexumamu MDI u MDI-X;;
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