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OINIMCAHUE OBBEKTA 3AKYIIKU

Ha OKA3aHME YCJIYT 10 PACHIMPEHHIO POrPAMMHO-AIIAPATHLIX KOMILIEKCOB LCHTPOB
o6paborku ganneix Mpasuteascrsa Hosocubupekoii 06:1acTn B neasix pasmemenns
unpopmaunonnsix cucrem Hosocubupekoii o6actn, srarowas PTUC HCO

1. OcnoBanue 1151 OKa3aHMA YCIAYI: CPeCTBa 06IacTHOTO GiojpKeTa Hoocubupckoii
0611acTi B paMKaX peaiu3alnu Noanporpamm «PasBuTie TeppuTOPHAILHOMN HHPOPMALHOHHON
cncrembr HosocuGupekoit o6siacth ¥ uHQPacTpyKTYpsl MH(OPMAUMOHHOTO OGLIECTBa» W
«PazButie reouH(OPMALUMONHOrO obecrievenus W HABMTANMOHHONW WHAPACTPYKTYPBI ©
ncnoiab3oBanuem cuctembl IJIOHACC u apyrux pesyinbTaToB KOCMMYECKOH JESTEILHOCTH B
MHTEpEcax —COUMAILHO-IKOHOMMYECKOTO M MHHOBALMOHHOrO paseuths Hosocubupekoit
obaacTu» rocyiapcrseHHol nporpammbl «PassuTve MHAPACTPYKTYpHI MH(OPMAIMOHHOTO
obmectsa HoBocubupckoii o6act va 2015-2020 romsi».

2. Cpox okasanms ycJyr: co s, CJEAYIOUIEro 3a JHEM 3aKIOYEHUs KOHTPAKTa, /10
23.12.2016 rona.

3. Mecro oxaszanus yeayr: r. HoBocuGupcek, yir. Csepjuiosa, 14, y1. Huxosnacsa 11/3.

4. Ieas M OCHOBHBIEC 33/1a9H OKA3BIBAEMBIX YCIYI: PACHIMPCHHE NPOrPAMMHO-
annapaTHBIX KOMILIEKCOB LeHTPOB 06paboTky Aannbix Ipasutenscrsa HosocnGupcekoit o6macty
B LIeJIsIX pasMeltenus nudopmarmonnsix cuctem HoBocuGupekoit 06:1actu, Buoyas PITUC HCO

5. rane! peaanzanun

Dran Cocras yeayr Pesyabrat yeayr Cpox
L IToaroroBka TexHUYECKOIH Ilepenannas 3axkasuuky | 7
JIOKYMEHTALIMH PACIIMPEHHs TEXHUYECKas KaJICH/IapHbIX
IIpOrpaMMHO-aNNapaTHOro KOMILIEKCA | JOKyMEHTaIUs JIHCH CcO JHS,
HEHTPOB 00pabOTKM JaHHBIX pacimpeHus CJIe/lyIoNIero
Ilpasurenscrea HoBocuGupckoit TPOrpaMMHO- 3a JIHEM
obnactu, Brmouas PITUC HCO, allapaTHOrO KOMILIEKCa | 3aK/IIOYCHHs!
BKJIIOYaIOmas B cebsi: LIEHTPOB 00pabOTKH KOHTpaKTa
1) Cxema cTpyKTypHas KoMILIEKCa nannbix [paBuTesnseTsa
TEXHUYECKHMX CPE/ICTB Hosocubupckoii
2) Ilnan pacniosnoxenns oGopynoBanus | ob6nactu, Bkmouas PITUC
M IPOBOJIOK HCO
3) Cxema kommyTanun o60pya0BaHUs
(coeuuenmii)
4) Tabunua coexunenuii u
MOJIKJIFOYEHMIA (IIEKTPOCETH)
5) Tabmuna coennuenuit u
HO/KIIIOYEHHH (CTPYKTYpHPOBAHHOM
KabesIbHOI cucTeMbl)
6) YepTexk yCTAHOBKH TCXHHYECKHX
CpeIcTB
7) CrpykTypHas cxema CHCTEMbI
PE3€PBHOIO KOIIMPOBAHHS
8) Cnenuduxauns obopytosanus
2: Co3panue euHol HHPPACTPYKTYPBI Co3jianHas ejunas Co JHs,
Ppacipe/Ie/ieHHOro XpaHeHns 1 unbpacTpyKkTypa ClIe/IyIoIero
obpaGorku unpopmannu 110/1, a Ppacipe/eIeHHOro 3a JHEeM
MMCHHO: XpaHenus ¥ 06paboTKi | 3aKmoueHns
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nudopmaunu 1[0, a
HMMCHHO:

Cosnanne eannol cepBepHO Gepmbl

noax

Co3nannas equHas
cepsepHas pepma 1[0]]

Co3snanue eMHON CeTH XpaHeHUs
gannbix 11O

Co3jlannas emHas ceth
Xpanenus gannbix 1OJ]

Co3sjianme nporpaMMHO-0Ipe/Ie/seMoil
00BEKTHO} CHCTEMbI XPAaHEHHS 1AHHBIX

noa

Co3jlannas mporpaMMHo-
onpejensiemas
o0bexTHas cucrema
XpaHenus JaHabix 1IOJ]

KOHTpaKTa, /0
23.12.2016
roaa.

Pacimmpenne GyHKUMOHAIBHBIX 1 Pacmmpenst
TEXHUYECKUX XaPaKTEPUCTUK (yHKuMOHAIBHbIE 1
BBIYHCIIMTEILHOTO 060PYI0BaHUs TEXHHYECKHE
XapaKTepPUCTHKH
BBIYMCIIMTEILHOTO
obopynoBanus
Co3szanne nporpaMMHO-anapaTHoro Co3anublit
xomiuiekca 6esonacuoctu 1{0]] IIPOrpaMMHO-

annapaTHblii KOMILIEKC
6esonacrHoctu 11O]
Co3iaunblii
NPOrpaMMHO-
anmnapaTHbIi KOMILICKC
ny6mKanun B36-
pecypcoB

Cos3j1anue IporpaMMHO-annapaTHoro
KoMIUIeKca mybiuKanmy B0-pecypeos

6. TpeboBanus 10 06beMy 0Ka3bIBAEMbIX YCIYT:

B pamkax oka3biBaeMbIX YCIIyT [0 PaCHIMPEHHUIO UMEIOIIMXCA B PACHIOPSKEHNH 3aKa3unka
1IPOrpaMMHO-AIIAPATHBIX ~ KOMIUIEKCOB  1eHTPoB  obpaGoTku  gamneix  Ilpasutesnscrsa
HoBocn6upckoit 06:1acTH, B COCTAB KOTOPBIX BXOJAT: CHCTEMa XpaHeHus JanubIx (naiee - CXJ1);
cepseprasi (epma, noctpoennas na Gase Gneii-maccu u Gueiii-cepsepos; ceTh XpaHenms
JIAHHBIX; CCTh NEPE/ayil JIAHHBIX, IIOCTPOEHHAs Ha Gase KOMMYTAaTOpPOB M MapiIpyTH3aTOpOB
IIPOM3BOJICTBA KOMIIAHUH Juniper; KJacTep BUPTYaM3auny, IOCTPOCHHEIH Ha Gase cepBepHOil
(epmbl n naargopumel Bupryammsaman VMWare vCenter 1 VMWare ESXi; cucrema pesepioro
KOIMPOBaHHs, MocTpoennas Ha Gase ccpBepoB X806 M JICHTOYHBIX OGMOIMOTEK: MHKEHEPHOE
006opyoBan#e LeHTPa 06paboTKH JTaHHBIX

Heobxoaumo  pacumputh  QYHKUMOH&IBHBIC M TEXHHYECKME  XapaKTEPHUCTHKH
KOMIIOHEHTOB  [IPOTPaAMMHO-AIapaTHLIX — KOMIUIEKCOB  HEHTPOB  0OpabOTKM  JaHHBIX
IpasurensetBa Hosocubupekoit objiacti B ue/sX pasMellennsi MHGOPMAIMOHHBIX CHCTEM
Hoocu6upcekoii obmactu, Bkmouas PIYUC HCO (cornacuo Ilpuioxkennio Nel k Omucanmio
O0beKTa 3aKylKH), BBECTH B OKCIUIYaTAlMIO M OOBCAMHHTh MX C €IMHBIM IPOIPAMMHO-
AINAPATHBIM  KOMILIEKCOM UeHTPoB o6paGotkn janmbix IlpasurensctBa  HosocuGupekoit
obnacty, mMeommMMes y 3aKa3umka, WHTETPHPOBATH B MMelomuiics y 3aka3umka Kiactep
BHPTYA/IM3aUMH B KAYCCTBE JOMONHUTENBHBIX Y3/I0B, 0OECHEUATH yBEJIWHEHHe MPOIYCKHOl
CI0COGHOCTH M NIOPTOBOI EMKOCTH CCTH NIEPE/IaUH JAHHBIX, IOCTPOEHHOI Ha 6ase KOMMYTAaTOPOB
¥ MaplIpyTH3aTOPOB MPOM3BOJICTBA KOMIAHMHM Juniper, MMEIOMMXCSH y 3aKa3uWka, CO34aTh
TIPOrpaMMHO-aNIIapaTHBIi KOMILIEKC 1y6iMKaliH I0CTya K ByG-pecypeam,

A TAKIKE HA OCHOBE PAaCIIMPEHHBIX KOMIIOHEHTOB IIPOIPAMMHO-AIIIAPATHEIX KOMITIEKCOB
ueHTpoB obpaborkn nanueix IlpasutensctBa HoBocmGupckoit oGnacth co3gaTh CAUHYIO
MH(PACTPYKTYPY Paclpe/lelleNHOro Xpanenns u 06paGoTkn MHOPMALMI IEHTPOB 06PaGOTKM
AaHHbIX (aanee — IJO/I).
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Co3naBaemas efHas MHQPACTPYKTypa PACIpE/IEIEHHOT0 XPAHCHHS W obpaGoTku
unpopmanmu nenTpos o6paGoTku sannbix Ipasnteisersa HosocuGupekoii 061acTi (0CHOBHOTO
M PE3EPBHOIO LEHTPa 0OPaGOTKH JAHIBIX) I0KHA COCTOATh U3 PACHIMPEHHBIX (hYHKIMOHATLHO
# TEXHUYECKH KOMIIOHEHTOB, IOCTPOCHHBIX Ha Gase uMeromerocs y 3akas4uka 060py/10BaHus 1
JIOTIONHUTEILHOr0 0G0y 10BaHHUS, TIOCTABIIAEMOTO B PAMKAX OKa3aHMsl YCIIyT, a HMEHHO:

1) Enunoii cepsepnoii depmbi 1[OJI, co3ianHOl B COOTBETCTBUM C TCXHHYECKUMH

TpeGOBAHMSIMHU U YCIIOBUAMH, YKa3aHHBIMM B ITyHKTe 6. 1. Onncannus o6beKTa 3akynkm;

2) IlporpaMmuo-onpe/ensemMol 06HEKTHO CHCTeMbI XpaHEHHS IaHHBIX (1aiee — 1100
CXJ1), co371aHHON B COOTBETCTBHM C TEXHHYECKUMH TPeGOBaHHAMH M YCIIOBUAMH,
YKa3aHHbIMH B IyHKTe 6.2. Onncanus o6bexTa 3aKynKku;

3) Ilporpammio-anmapaTHoro KoMiekca uentpos o6paborku sanmsix [Ipasutenbcrsa
HosocuGupckoif  061acTH, pacuMpsieMoro B COOTBETCTBHM C TEXHHYECKHMU
TPeGOBAHMAMMU H YCIIOBHSMH, YKa3aHHBIMU B IYHKTe 6.3. Onncanus o6beKTa 3akyIKu;

4) TIporpaMMHO-aNIAPaTHOTO KOMILIEKCA PE3CPBHOIO KOIMPOBAHHS, CO3IAHHOTO B
COOTBETCTBHH € TEXHHYCCKUMH TPEOOBAHUAMH M YCTIOBHAMH, YKA3aHHBIMH B IlyHKTE
6.4. Onucanms 06BbEKTa 3aKyIKH;

5) EamHoro KoMMyTauMoHHOTO y3ia, PaCHIMPSEMOro B COOTBETCTBHH C TEXHHHUCCKUMU
TPeGOBAHUAMU M YCIOBHAMH, YKA3aHHBIMH B YHKTE 6.5. Onncanms 06heKTa 3akyIku;

6) TlporpamMmuo-annapaTioro KOMILICKCa ITyGIMKAUMM BIG-PECYPCOB, CO3JAHHOTO B
COOTBETCTBHH € TEXHHYECKUMH TPEOOBAHHAMH H YCIOBHAMH, YKa3aHHBIMH B IIyHKTE
6.6. Onncanns 06bEKTa 3aKYIIKH.

Cosjaaemas eqmnas MHQPACTPYKTYpa PACHPE]ENCHHOTO XpaHEHWs M 0GpaGOTKM
MHOOPMAIMN  NPOTPaMMHO-AIIAPATHEIX  KOMILIEKCOB  LICHTPOB 06paboTkn  jaHHBIX
IIpasurenscra HoBocubupcekoit 06:mactu jomkna oGecieunsars:

¢ [NOJHOUCHHOE (YHKIMOHMPOBAHHE KAXKIOTO YIEMEHTA eMHOH MHPACTPyKTypEI
pacIpe/ieieHHOro XpaHenus u 06paborku nudopmaunn 110J] B oTaensHOCTH
cepBepHOi GepMbl B LIEIOM:
® OTKa30yCTOHYMBBIA, BBICOKOCKODOCTHOH M MAapIPYTH3HPyeMbiil  JIOCTYII
(CKOPOCTh KakIOro Coe/MHenns — He Menee 8 ['GHT/cek) K pecypeam XpaHeHus
JIaHHBIX:
MHTEp(EicHl 10CTyNa K pecypeam XpaHerus: 6104HbIi, daii1oBiii;
Amazon S3 craniapt 06beKTHOIO 10CTYNA;
TEXHOJIOIMIO MIHOBEHHOT0 cHUMKa (shapshots):
TIOBBINIEHHE OTKA30YCTOHYMBOCTH M MOPTOBOH EMKOCTH CETH IIePe/iauu JIaHHBIX,
TOCTPOCHHOH Ha Gase oGopy/oBaHMs Juniper ¢ NPUMEHEHMEM TEXHOJIOTMH
BUpTyasbHOro maccy «Virtual Chassis»:
®  YBEJIMYCHHE BHIYMCIMTEILHOMN MOIIHOCTH M 10JI0CKI [IPOITYCKAHMS CETH Tepe/ian
JIaHHBIX;
® JoocHalIeHHe MekceTeBbIX 5kpanos Juniper SRX3600, umerommxes y 3akazunka,
KOMILIEKTaMH JUlsi aKTHBALMK (QYHKIHONANa 0GHAPYXKCHUS M IPEAOTBPAIICHUS
BTOPXKCHHIA.
* nybumkammio BIG-pecypcoB BO BHEIIHME CETH € NPONYCKHOH CHOCOBHOCTBIO
pewenns He Menee 3000 SSL 3anpocos B cekyHiIy ¢ NOAIEPHKKOH GalancHpoBKH
narpysku mexay 10/ u PLIO u 3ammToii my6mKyembix B3G-pecypeos.

K pacumpsieMbiM  KOMIOHEHTaM MPOIPAMMHO-ANIAPATHBIX KOMILIEKCOB  IICHTPOB
o6pabotku pannsix [Ipasurensersa HoBocnGupeKkoit 061acTi, OTHOCSTCS:

6.1  Cospanme exmmoii cepepuoii depmbi LIOJ cocrosmeii u3 nMeommxcs B
pacriopskennu 3akasunka ceppepHoii dpepmbi (MoayisHoe macen IBM Flex System Enterprise
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Chassis — 1 m., monymsuEte cepsepst IBM Flex System x240 — 6 wr., mojy:shbie cepsepa IBM
Flex System x220 — 4 mr.) (nanee — cepsepHas ¢epma), kiactepa BupTyanmmsamun 1[O]1,
nocTpoennoro ua 6ase cepsepnoii gepmsl u miarpopmel VMware vCenter 5.5 u VMware ESXi
5.5 (manmee — KimacTep BMPTyalW3allMH) U JOIOJIHHTEIBLHOrO 06OpY/I0BAHMS, TOCTABIAEMOTO B
PaMKax OKa3aHus yeiyr.

Pacumpsiemas cepsepras depma 10/mKHa obecneunBars:

T0JHOUEHHOE (YHKIIMOHMPOBAHHE KaXXI0r0 YJICMEHTA CEPBEPHOM epMbl (B T.4. 1
MOCTABJIACMBIX MOJY/IBHBIX CEPBEPOB) B OT/ICIBHOCTH M CEPBEPHON (epMbl B
1eaom;

HEHTPAIM30BAHHOE YIIPABJICHUE MOJTYJIbHBIMU CEPBEPAMH;

nepejady  MarHOCTHYECKOM MHGOPMAUMM OT  K&kIOr0  I[OCTABJISEMOro
MOJIyJIBHOTO CEpBEpa B CUCTEMY LEHTPAIM30BAHHOIO MOHUTOPHHTA H YIIPaBJICHUS
moxynbubix macen IBM Flex System Enterprise Chassis. umeiomerocs y
3aka3ymka.

Pacmmpsiembrii kiactep Bupryamusauuu 11O]] nomken obecrieunBars:

TIOJIHOLCHHOE (YHKIMOHUPOBAHME KAX/IOIO dJIEMEeHTa KJIacTepa BUPTYalIn3aluy
11O/1 (y3:108 K11acTepa (B T.4. IOCTABIIsEMBIX MOLYJIBHBIX CEDBEPOB), BUPTYA/ILHBIX
MaILHH, BUPTYATbHBIX CeTel) B OT/ICTBHOCTH M KJIACTEPa BUPTYAIH3ALMH B LIEIOM;
LICHTPATH30BaHIOE YIIPAB/ICHAE Y3/aMH KIacTepa;

BO3MOXKHOCTh IMHAMAYECKOH MUrpauuy Jio6oi BUPTYAILHON MAIIMHBI BHYTPH
Kiactepa BupTyamm3sanun [JOJ1.

B pamkax okassiBaembix yciyr Mcnosauress o6s3an 06ecrieqnTs BBOJ B SKCILTYaTALHIO
o6opyaoBanys, ¢ XapaKTePUCTUKAMK, yKazaHHbMK B 11.1 [Ipuioxenns Nel Onucanus o6bexta

3aKYIKH.

Beoa B IKCILTyaTauMIo BKIIOYaeT:

6.2
JMAHHBIX.

Yeranoska o6opyrosanns. Bee o6opynosanne (11.1 Ipunoxenns Nel Onucanus
00beKTa 3aKynKH) J0KHO GbITh CMOHTMPOBAHO B MOJyJIbHbIE macch IBM Flex
System Enterprise Chassis, nmeiommecs y 3aka3umka (cXemMa BKTIOUCHUS
npeslocTaBsieTcs 3aKa3uauKoM).

Br:nouenne u nactpoiiky o6opyaosanus. Bee oGopynosanue (11. 1 Hpusioxenus
Nel Ommcanus oGwexTa 3akynku): GasoBas HacTpoiika M KOH(UrypHpoBamHe,
obuosnenne Firmware.

YeraHoBKa M HACTpoiika miatgopmel BHpTyaamsauuu. Bee oGopynosanne
(.1 Tlpunoxenuss Nel Onmcamus 0o6BeKTa 3aKynku): HacTpoiika ¥
KoH(urypuposanue miargopmer supryamsamun  (VMWare ESXi  Bepcnm,
aKTyaJIbHOM HA MOMEHT OKasanusi yciayr. JIMcTpuGyTHBBI POrpaMMHOIO
obecrieueHus IPeI0CTABIISIOTCS 3aKa39HKOM);

HMurerpauus B kiaacrep supryammsammn: Bee cepseproe o6opynosanue (1.
Hpunoxennss Nel Onmcanus 06bexra 3aKylKH): HHTEIPALMIO B MMEIOUHIACS Y
3akasumka knactep Bupryanmsauun VMware B KauecTse JONOTHATENBHBIX Y3JIOB.
OkasaHue yCIyr 1O HMHTErpalliy BBIIONHSETCS 1OCHE IIPOM3BELCHHMS BCeX
YCTAaHOBOK, HACTPOeK M  OGHOBICHWII cepBepHOl (epMBl M  Kiactepa
BUPTYaIM3aALHAN;

Bee pabotst 10i0kHb! ObiTh B0 HEHE! 63 OCTAHOBKH PaGoTh! MH(MOPMALMOHHBIX
cucrem 3aKa3umka.

Co3anme  NPOrpaMMHO-ONpeneInemMoli  00bEKTHON CHCTEMBI  XpamHeHus

B pamkax co3/1anust IpOrpaMMHO-OIIpe/eNsieMoii 06BEKTHOM CHCTEMBI XPaHeHHs JaHHBIX
(nanee —I100 CXJI) Heo6X0MO ONIPE/IEINTh CTPATETHIO, METO/Ib H KOHKPETHbIE TEXHHYCCKHE
PCIICHUS Ul XpaHCHUs JIaHHBIX B POrpaMMHO-OIIpEACIIIEMOM XpaHWIMIIe, BKIO4Yas
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clenyromee:

Onpeje/uTh  NOAXOABI 110 HCIONB3OBAHHIO  PeCYpCoB TPOrpaMMHO-

ONpPE/C/IACMOro XpaHUIHIA /U1si cioxkuBLericss UT cpesibl 3akasunka ¢ ykasannem

0a30BBIX METOZOB JOCTyma A1s PasMuHOrO BWIA 1OTpeGHTernei (npn ux

Ha/m4um): GII04HBIA, (ailioBsIi,;

Ilpu paspaborke pemennii Heo6X0IMMO yIHTHIBATE PEKOMEHIAlMM KOMITaHuii 1

CYWIECTBYIOMMX COOOUIECTB LIl OTKPBITBIX PCIICHAI B YaCTH IPOrPAMMHBIX

XPaHMJIUIL JIaHHBIX;

PaccMOTpeTh 1 npeuioxkuTh HEOGXOUMEIE K peaM3aiiu MeTo/Ibl ObecTieyeH s

TIOBBIICHHOM JOCTYIIHOCTH JIAHHBIX, C Y4ETOM CJIEIYIONIEro:

~  MCTO/A PEILIMKALIMH KOTIH W/1I1M METO/Ia M3OBITOYHOrO KOJIMPOBAHHS;

— pacupeiesienus 3GLITOMHBIX JaHHBIX 10 Mepapxun (crush hierarchy), B
Tpylnax pasMellenus JanHbix (placement groups), ysnax xpamenus u B
mKadax pacriooxKeH1s JAHHBIX Y3JIOB;

— TPOM3BECTH pacyeT HEOGXOAMMOT0 KOIMYECTBA PNl PA3MEIICHNAS 1aHHBIX

PaccMOTpeTs 1 MpeuIoRuT: HEOGXOMMMBIE K Peatn3aimi cnocobh! yBeMueHHs

TIPOM3BOJMTE/ILHOCTH  XPAHMIMING IIYTEM OPraHW3ALMM CIIOS  KeUIWPOBAHMS

J@HHBIX H/HJIM IIPOMEKYTOUHOTO JKYPHATHPOBAHHS;

3aduKCHPOBATL apXMTEKTYPy XPAHWIMINA JUIS METOAOB HOMKIIOUEHHS ClIOS

KCIIMPOBAHUS U 3]IEMEHTOB 6a30BOI0 XPAHEHHS B IIEJIOM € YUETOM [IOCTABIIAEMOI

B pamMKax OKa3aHWs YCJIyI ANNapaTHOH YacTH M ONPEJENNTh COCTAB IIYJIOB

XpaHeHHs;

PaspaGotare  pemenns 1no  oGeclieUEHHIO CETEBOH  CBA3HOCTH MexITy

KOMIIOHEHTaMH XPaHUIHINA 1 CyIIeCTBYIOmeH undpacTpykTypoit 3akazunka;

Onpete/uTs €0co6hI O6ecneye s MOHHTOPHHTA XPAHWIMILA 1 pea30Barh uX;

3a/I0KyMEeHTHPOBATH BCE TIOJyYeHHBIC PelICHHS B PaGouell JOKyMeHTALMH Ha

CO3/IaHHE NIPOrPAMMHO-OIIPE/IETIIEMOr0 X PaHUIHIIA;

DopM-(akTOp peuieHus A0/KeH GBITh LIS YCTAHOBKH B cToiiky 197 (nmeroweiics

Y 3aKa34uKa);

10O CXJ1 nomxHo 3anumarts ne 6osiee 4 croek;

Maxkcumansroe snepronorpe6ienne 1100 CXJI nomkio 65its 1e Gosee 15000 Br;

TI00 CXJI nonkHa 1o/uIepXKuBaTh CleTyromme unTepdeiics: JIOCTyNa K pecypeam

XpaHenus: 6J104Hbli, Hail 1085

TIOO CX]J1 nomkna noanepxkusath Amazon S3 CTaHAapT 06BEKTHOrO J0CTyNa;

B TIOO CXJ1 nomkna ofecnieqnBaThes: «ropsiuas 3aMeHa» mo6oro KOMIOHEHTa

CHCTEMBI, 8 MMCHHO JIMCKOBOM 110JICHCTEMBI U TOICUCTEMBI SJICKTPOIIUTAHUS

TTOO CXJ1 no/KHa OAEPKUBATE H3GBITOYHOCTS XpaHCHUS JITAaHHBIX HE MeHee 3-

X Komuii 06beKTa JanHbIX (conmocTtasumo ¢ RAIDI);

Ionesnas emxocts IT00 CXJI fomkHa 6b1Th He Menee 0.5 115:

Bosmoxuocts pacumpenns 100 CXJl ¢ Bbmonmenmnem TpeboBanus K

TEXHOJIOTHH H30BITOYHOCTH XpaHeHus anubX Gosee 30 I15;

TIOAKIIOYEHHE K MMEIOLIEHCS CeTH XPaHEHHS 1aHHBIX M CETH Nepe/iauM JaHHbIX He

MEHEE 4eM 110 4-M 1opram;

(ynKuMonMpoBanKe Ha IPOrPaMMHOM OGECHICHEHNH ¢ OTKPLITBIM KOAOM «open

source code»;

B IIOO CX/1 10/kHa OTCYTCTBOBATH €IMHAS TOUKA OTKA3a CHCTEMBI:

B I10O CXJ] nomkua GbiTh peann3oBaHa cuctema MOHUTOPHHTA KOMIIOHEHTOB

CHCTEMBI;

II00 CXJ1 nomkea mNOAIEPKMBATE TEXHOJNOIMIO MIHOBEHHOTO CHUMKA

(shapshots);

I100 CX]1 n0/mKHa UMETH BBIICTCHHBIC HHTEPEHACH /U1t aIMUHACTPHPOBANHS;
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Ynpasienne [T00 CXJ[ 10/KHO 0CYLIECTBASTECS KaK W3 KOMAH/IHO CTPOKH, TaK
u uepe3 web-unrepdeiic;

Kowmiieke TTOO CXJ1 10/KeH OAKIIOYATECS K CETH XPAHEHHS JAHHBIX U CETH
nepeIaun JaHHEIX HE MEHEE YeM 110 4-M I10pTaM;

II00 CXJI nomxua GbITh pealM3oBaHa Ha TPOrPAMMHOM oOeCIICHCHHH C
OTKPBITBIM KOJIOM «Open source codey.

B pavkax okasbiBaembIx yeiyr Menonmutesns 06s3an 06ecrieynTs BBOJ B OKCIUTYaTalHIO
KOMILICKCA, © XapaKTepHCTHKaMH, yKasaHHbiMU B 11.2 Tlpuioxenus Nel Omucanusi o6bekTa

3aKYIKH.

BBoa B IKCILTyaTalMiO BKIIIOYaeT:

6.3

IIpousBecTH MOHTaX HOCTAB/IACMOro 0GOPYNOBAHKMS B CYUIECTBYIOUME CTONKH
3akazunka;

TIpon3BecTH NOKIIOUEHHE K CETH /ICKTPOCHAGKEHHS YePE3 MMEIOUIUECS PO3CTKH
B CYIIECTBYIOIMX CTOMKAX 3aKa3uuka:

Ilponssecti  HEOGXOMMMYIO KOMMYTALMIO KOMIOHEHTOB XPaHWIMINA ¥
notpeGuTeneii pecypcoB XpaHeH s,

Ilpoussectd  HacTpOHKYy  NPOrpaMMHO-ONPEAEISEMOr0  XpaHWIMmAa B
COOTBETCTBMM ¢ pa3paboTanHO# paboueit J0KyMeHTaLuUell;

BhmonATE  KOMIIEKC MCHBITaHMA B COOTBETCTBMM ¢  pa3paGoTaHHoif
Menonmurenem Iporpammoii 1 MeToMKOl MCIbITAHMI, C yueTOM NIPOBE/ICHUs
OIILITHON 3KCILIyaTallu¥ CPOKOM He Menee 1(0/1Hoi) Heaemm.

Pacmupemlc qiyﬂKl.lllﬂHaJlele " TEXHHYECKHX XapaKTepHCTHK

BBIMHCIHTEILHOI0 060pY10BAHMS IPOTPAMMHO-AITIAPATHAIX KOMILIEKCOB IEHTPOB 06paboTKy
nannbx  IlpaButenscrsa HoBocuGupekod o6uacTi HEOGXOMMMO OCYIIECTBHTH COIVIACHO
TEXHAYECKHM XapaKTePUCTHKaM, yKa3anHeM B 1.3 Ilpuioxenns Nel Onmcanus obwexta

3aKYTIKH).

B pamkax oxaspiBaembIx yciyr Mcniomutens 06s3an 06ecieunTh BBOJI B SKCIUTYaTALHIO
060py10BaHUS, C XapaKTePUCTUKAMHU, yKa3aHHbMH B 11.3 IIpuiokenus Nel Onucanus o6bexta

3aKYIIKH.

Beoxn s IKCILTyaTalMIO BKIIHOYAET:

Ycranoska o6opyrosanus. Bee oGopyosanue (1.3 Ipuioxenns Nel Onncanus
06BeKTa 3aKyTIKH) 10/KHO GbITh CMOHTHPOBAHO B TEJICKOMMYHUKALMOHHBIH mKag
3aKa3uMKa M INOJIKIIOYEHO K MOJYIAM Pacupeie/eHHs NHTaHUA BHYTPH
TEJICKOMMYHHKAIMOHHOTO  mKada (cXeMa  BKIIOYEHHS — NPEIOCTABIISETCS
3aKa3uynKoM).

Bixriouenne n nacrpoiika o6opyaosanus. Bee oGopyosanue (1.3 Ipunoxenns
Nel Omnmucanusi obbexra 3aKkynkn): GasoBas HacTpoika KoHdurypuposanue,
o6nossienne Firmware.

YeraHoBka M HacTpoiika miatgopmel BEpTyanmsaunmn. Bee obopyoBanue
(n.3  Tlpunoxenuss Nel Onmcanmsi o6beKkTa  3aKynkm): HACTpOiiKa M
Kondurypupopanue miatdopmsl Bupryammsammu (VMWare ESXi BEpCHH,
aKTyaIbHOM Ha MOMEHT OKa3aHus yCIIyT);

Murerpauns B kaacrep supryaamsammu: Bee cepseproe o6opyiosanue (11.3
Ipunokennst Nol Onucanus 06beKTa 3aKyNKN): HHTETPALMIO B MMEIOLIMHCS Y
3akasunka K1actep BUpTyamM3auns VMware B Ka4ecTBe 10NOIHHTEIBHBIX Y3108,
Oxasanue yciyr 1O WHTErpaluy BbUIOJNHSETCS 1OCTE TPOM3BEJCHMS BCEX
YCTAHOBOK, HACTPOGK M  OOHOBIeHMI cepsepHodi  depmbl M KiacTepa
BUPTYaIH3aLMK;

Bce paGoTe! 10;ukib1 GbITE BRINIO/HENbI 663 0CTAHOBKH PaGOTH! HH(OPMAIMOHHBIX
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crcTeM 3aKa3umka.

6.4 Pacmupenne  QyHKUMOMAIBHBIX M TEXHMYECKHX  XAPAKTEPHCTHK
KOMMYTAUHOHHOr0 060y 10BaHMS IPOrPAMMHO-AILIIAPATHBIX KOMILIEKCOB IEHTPOB 06paboTkn
Aanibix  [lpasutenscrtBa  HoBocuGupekoii o6nacTd  HEoGX0aMMO OCYIICCTBHTb  COIJIACHO
TEXHUYCCKUM XapaKTEePUCTHKaM, yKasaHHbM B 1.4 Ilpunoxkenus Nel Onmcaums obGbekta
3aKYIIKH.

B pamkax oxassBaembIX yciuyr Menommutens obs3an o6ecieqnTs BBOA B 9KCILTYaTaIHIo0
o6opy/oBanusl, ¢ XapakTepucTHKaMH, yKasanubvi B 1.4 [Ipunoxkenns Nel Omucanus o6bexra
3aKYIIKH.

BBO/1 B 9KCILIyaTaLMIO BKIIOYAET:

* VYcranosky o6opynosanus. Bee o6opynosanme (1.4 lpuiokenns Nel Onucanus
0GBEKTa 3aKYIIKH) J10JKHO GbITh CMOHTHPOBAHO B Te/IEKOMMYHHKAIHOHHEIH mxag
38!(2!3‘"{](8 M MOJAKIIOYCHO K MOJYJIAM  paclpe/iCiiCcHusl  IHTaHus BHYTpH
TEJICKOMMYHMKALMOHHOrO — mKada (cXema  BK/IIOYEHHS!  IIPEIOCTABISETCS
3aka3z4unkom).

¢ Bxawodenne M NEPBHYHYI0  HACTPOHKY  ceTeBoro oGopyoBanus.
O6opysoBanue (1.4 Ipunoxenue Nel Onncanms 06bexta 3aKYIIKH) JI0JDKHO OBITH
TOKIIOYEHO K MMelomeMycs y 3aKasumka KOMMYTALMOHHOMY Y3y, B
COOTBETCTBUM C DEKOMEHJAUMAMHM IIPOM3BOMTENS, @ TaKKe JOJDKHA OBITH
npousse/iena 6asosas HacTpoiika, Kon(urypuposanue u obHoBiIeHMe Firmware
oGopynoBanus. B paMKaX NOBBINEHHS OTKA30yCTOMYMBOCTH M YBCIUYCHHUS
TIOPTOBOH EMKOCTH ceTeBOH MH(PacTpyKTyphl, ceteBoe oGopynoBamue (m.4.1 —
1.4.6 Tlpunokenne Nel Onucanms o6bekTa 3aKynKm) —AONKHO  GbiTh
MHTEIPUPOBAHO, B  MMelommiics y 3aKasuMka KOMMYTAUMOHHBIE  y3ein
TIOCTPOCHHBIA C MCIIONB3OBAHMEM TEXHOJIOTMH KJIACTEPH3AIMH BHPTYaIbHOE
maccu «Virtual Chassis» na 6a3e KOMMyTaTOpOB IPOM3BOICTBA KOMIIAHHH J uniper.
Jloikna ObITh NpOM3BEjEHA WHTEIPAlMsi IOCTABIAEMOTO O0GOPYAOBAHMA B
MMEIONIYIOCs y 3aKa3unKa CHCTEMY IEHTPAIM30BAHHOrO MOHUTOpHHTa. JlokHa
OBITh HACTPOEHA UEHTPATM3OBAHHAS ABTOPU3ALMA M ayTeHTH(HKALUS UL
IMMHUCTPATHBHOTO JIOCTYNA K IIOCTAB/ISEMOMY 0GOPYIOBAHMIO 110 IIPOTOKOITY
Radius.  Jlomkusl  GbiTh  aKTHBMPOBAHBI  KOMIUICKTBI pacimpenus
Gynxunonaneuex xapakrepuetux (4.7 Ipuioxenne Nel Omucanus oGbekra
3aKYIIKH) Ha MMelolemMest 06opy1oBanny 3aKa3umka.

® VeTanoBKy KOMIVIEKTYIOIMX ¥ HACTpOiiKy cGOpa AMArHOCTHYECKOil
undopmanun. OGopyA0BaHKE, MMEIONIEE BOIMOKHOCTh JUIS MOIKITIOYCHUS K
HeMY (UIDII-HAKONMTEIEH, MMEIOUIMXCS Y 3aKA3UNKa, 10/KHO GbITh HACTPOEHO Ha
c6op amarHocTUyecKoi MHYOPMALMK Ha YCTAHOBICHHBIH (hidII-HaKoNUTE b,

6.5  Co3zanue cHCTEMBI PE3CPBHOrO KOUMPOBAHMS, COCTOSIICH M3 UMEIOMEHcs B
PacriopsikeHMi  3aKa3uMKa  CHCTEMBI  PE3CPBHOTO  KOMMpOBamus —(cepsepa Pe3epBHOTO
KONMpPOBaHus, JeHTO4YHOH Oubimorekn IBM TS 3310) u ponomuutensnoro obopynoBanms,
TIOCTABJISEMOTO B PAMKAX OKa3aHHs yCIyT.

B pamkax oka3sbiBaembiX yciyr Menonuure:s 06s3an o6ecreqnts BBOI B IKCILTYaTaInio
060py10BaHHsl, C XapaKTEPUCTUKAMH, YKa3aHHBIMH B I1.5 Ipumnoxenns Nel k onucanuio o6nekra

3aKyIIKH.
BBoz B oKCILTyaTanmio BKIOYaeT:
. VYeranoska obopyaoBamms. Bee obopyaosanme (1.5 Ilpunoxkennss Nel x

Onycanuio oOBeKTa 3aKyNKH) J0JIKHO OBITH CMOHTHPOBAHO B TEJICKOMMYHMKALMOHHBIN 1IKad)
3aKa3suMka " TIO/IKIIFOYCHO K MOJIyJIaM pacnpezeiieuus TIUTaHUSA BHYTpH
TEICKOMMYHUKAUHOHHOTO MmKa(a (CXeMa BK/IIOHCHHUS TPE/I0CTABISETCS 3aKa3nKOM).

. Biiouenue u nepsuunyio nacrpoiicy ofopyrosanns. OGopyiosanme (1.5
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IIpunoxenuss Nel Onucanns oObekTa 3aKynky): GasoBas HacTpoiika M KOH(MIypHpOBaHHE,
o6uosenne Firmware.

6.6

Co3j1anue NpoOrpaMMHO-aNNAPATHOr0 KOMILIEKea Iy b/ MKanmn By6-pecypeon

(naaee — ITAK ITBP) ¢ ucriosib30Bannem 060py/10BaH#s! COMTIACHO CriennpuKaiuy, IpuBe/IeHHOM
B 1.6 Ipunoxenns Nel k onucanuio 06beKTa 3aKyIKku.

B pamkax oxasbiBaembix yciuyr Vicnosnnutess 06s3an o6ecneuuTs BBOJL B IKCILTyaTalnio
000py0BaHNs, ¢ XapaKTCPUCTHKAMH, YKa3aHHbIMA B 11.6 [Ipunoskernns Nel k onmcanmio o6sexra

3aKYIKH.

Beox B IKCILTyaTalMIO BKJIIOYACT

Veranoeky obGopyaoBamms. Bce obopynosamue (1.6 Ilpmnoxkenus Nel
Onucanuio  o0BEKTA  3aKyNKHM)  JIOJDKHO  OBITh  CMOHTHPOBAaHO B
TEJICKOMMYHMKAIMOHHBIA  1IKad) 3aKa3uMka M INOJKIIOYEHO K  MOJYJISM
pacmpe/ie/ieHHss THMTAHWS BHYTPH TeJEKOMMYHHMKALMOHHOrO mkada (cxema
BKJIIOUEHUS IPE/IOCTAB/IACTCS 3aKa34MKOM).

BiuiowenHe H NEepPBUYHYI0 HACTPOiKY o6opynosanus. O6opyjosanue (1.6
Tpunoxenns Nel Onmucanns oGbeKTa 3aKyNKkH):AHATH3 TEKYIIEro COCTOAHHS
myGiMKaiuy BY6-pecypcoB, X HHBEHTAPH3ALHIO H JIOKYMEHTHPOBAHHE;
PaspaGorka jm3aiina 30Hbl ceteBoit u3onauuu (DMZ) u 3amay mnyGimkanmun
JI0CTYIIOB/PECYPCOB;

Kondurypuposanue ITAK I1BP;

Ily6imKanms pecypcoB ¢ MMEIOMMXCS Y 3aKa3unka CHCTEM C MCIIOJIb30BaHHEM
TIAK IIBP B pexume cOCyIIECTBOBAHMUS

Iepeny6:mkauus pecypcos Hanpsmyio yepes IIAK I1BP;

Pa3paGotxka gokymenrauuu (T3 + nacnopr cucremsl);

Hcnbrranus, npueMKa  KOHTPOIIb.

Cosnannsrii [IAK ITBP 1o/mken 0TBeuaTh ciieylonmM TpeGoBannsam:

Hannune 6anancupoBkyu Harpy3sku 1o 4/7 yposusim OSI;

IMoanepxka SSL offload:

Pacnipesiesienue, K3UMPOBAHUE U CKATHE KOHTEHTA;

Hanmumne mynbruiiexcuposanus TCP/IP;

Bo03MOKHOCTb KJIaCTEPH3ALMH;

TMoaroTosiiennble WabI0HbI BeG-pecypeos;

TTosuiepxuBath coBMecTMOCTh ¢ Microsoft TMG ¢ nmporpamMMoii Murpanun;

ViMeTh  NOMUIEPXKKY — paclpeseieHusi —Harpy3ku Mexay —reorpapuyecku
pacrnpe/ic/ICHHBIMU LICHTpaMu 00paboTKHM JIaHHBIX Ha OCHOBaHMM aHaym3a DNS.

Cosnannbiii [IAK IIBP po./iken ofecniednBaTs COBMECTHMOCTH CO CJIEAYIOLIMMHI CHCTEMaM#
Microsoft, nmerommmucs y 3akazumka:

Cosannbri

pecypcos:

Exchange 2013/ 2016:
Skype for Business:
Remote Desktop Services;
Sharepoint;

ADFS;

1IS.

IMAK IIBP jo/zken  ofecnequBaTh HOLIEPKKY CAEIYIOMKX THIOB BIG-

VMware Horizon View:
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VMware Horizon Workspace:
VMware Log Insight;
Apache Server;

SAP;

Oracle JD Edwards;
Oracle E-Business Suite:
Oracle WebLogic:

IBM Websphere;
Mobilelron MDM;
Edupoint Synergy:
Moodle.

VcraHOBKY 000py/I0BaHHS HECOOXOIMMO IPOU3BECTH B COOTBETCTBUM C TPeOOBAHMAMY,
TIpe/TbABIAEMBIMU K paboTaM COOTBETCTBYIOMIEr0 PoJia IeHCTBYIOINM 3aKOHO/IaTeIbeTBOM PD,
¢ cobmojieHneM JICHCTBYIOMAX TOCYIAPCTBEHHBIX CTAHJAPTOB, TEXHUYECKHX YCIOBMiA,
TpeGoBaHUi HOPMATUBHOM, TEXHUYECKOH ¥ IKCILTyaTAMOHHOM JOKyMEHTALIMK Ha TOBap.

VYcTaHOBKa 000pyI0BaHHsA IPOM3BOIMTCS B IIPUCYTCTBUM 3aKa3umKa.

Ilo daxry ycranosku o6opyioBanust McnoinutesieM 1 3aKka3uMKOM IO/ITMCHIBACTCS aKT
OKa3aHHsl yCIIyT 110 YCTAHOBKE 060pY/I0BaHHUS.

I"apaHTHiiHBI CPOK Ha OKa3bIBAEMBIC YCIyIM COCTABJISET HE MeHee |2 (JABEHauuaTh)
Mecsnes ¢ Jathl noanucanus CTOpOHaMH, aKTa IPUCMKH OKa3aHHBIX YCIIYT.

TapanTus IPOM3BOAMTENSA: HE MCHee 30 MECHLEB CO JHSA IOMIMCAHMA aKTa ClIadn-
NIPHEMKH OKa3aHHBIX YCITYT.

I'apanTus Ucnonuutess: He MeHee 36 MECSIIEB CO JIHS OAIMCAHUS aKTa C/Iauu-IIPUEMKH
OKa3aHHBIX yCIIyT.

IapanTuifnoe obciykuBanne oOOpY/I0BaHUS JIOJDKHO OCYIIECTBISThCS Ge3 3arpar co
CTOPOHBI 3aKa3ynKa.

I"apanTuiinbic 00s3aTenbcTBa cnonuuTe s peaan3yioTes cleayiommum obpasom:

e Ecmu B nepuo/1 rapaHTHIHOMN JKCILTyaTannn obHapyxkarcs eeKThl, KOTophie He
MO3BOJIAT TPOJIOJIKATh HOPMAIbHYIO OKCILIyaTalMio 00OpyJIOBaHMS JI0 MX
YCTpaHEHHs, TO IapaHTUHHBIA CPOK NPOJUICBACTCS COOTBETCTBEHHO HA IIEPUOJ
ycTpanenus aedextos. YcTpanenne e ekTos ocymectsisercs McnommTenem 3a
CBOM cueT, ecam OTH JeeKThl He SBWIMCH CIIEJICTBHEM HENpPaBHIIBHOM
9KCILIyaTalui 060pyI0BaHus.

o Jledextsr dukcupyrorcs 3aKazuMkoM B O(QHMUMAILHOM YBEAOMIEHHH, KOTOPOE
nanpasysiercs Venonuuremo. Mcnonuutens 06sf3aH KOMaHIMPOBAaTh CBOETO
npe/icTaBuTeNs He nosaHee 3 (Tpex) paGouMx HEH €O JHS TOCTYIUICHHS
ODUIMAIBLHOTO YBEIOMIICHHS.

e Mcnonnutenb rapaHTHpyeT CBOEBPDEMEHHOE YCTPAHEHHE HEJIOCTATKOB M
eeKTOB, BBIABJICHHBIX IIPY IPHEMKE OKA3aHHBIX YCJIYr, B IICPHOJ CPOKA
rapaHTHH.

e [lpu HacTymieHMnm rapaHTHiiHOro ciyyas Mcnonnutens no TpeGoBaHHIO
3aka3uMKa OCYIIECTBIISCT PEMOHT JMOO 1O MecTy OKasaHusi yciyr, Jmbo B
cepeucHOM wLeHTpe. IIpi 5TOM TPaHCHOPTHPOBKY 060PYAOBAaHUS [0 YKa3aHHOTO
CEepBMCHOTIO IIeHTpa 1 00paTHO McnonnuTens obecneunBaeT CBONMHU CHIIAMH | 3a
CBOJA CHeT.

Jlis peanusauuu rapaHTHiHBIX 00s3arTebCTB MCHOMHMTENL JIOMKEH NPEI0CTABUTH
TeneoHHBI HOMEP JUIsl BO3MOXKHOCTH IpHema 3aaBoK oT 3akasunka. Tenedon gomken paGorars
¢ 9.00 zo0 18.00 no pabounm ausm (Bpems HoBocubupekoe). Menommurens nomken obecneants
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(uxcanmio 3asBoK, nocTynalomux ot 3aka3unka u TIPe10CTaBIIATh HHOPMALHMIO O IIOCTYIHMBIINX
3asBKax 10 3anpocy 3aka34nka.
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Ipunosxenne Nol k onucanuio 06beKTa 3akymku

Tpeﬁonaunn K TEXHHYECKHM XapaKTePHCTHKAM /10110 IHUTEJILHOIO nﬁopyﬂonanun
(I10CTABISEMOT 0 B PAMKAX OKA3AHHS YCIYT)

Haumenosanue

IMokasaresn 1as onpeje/ieHAs: COOTBETCTBHA

1. Enunas cepsepnas pepma:

1.1 Moy abHbIii cepsep

npomnssojicTa Lenovo*, B

KoHyecTBe 4 mT.

Konmuectso ycranosnennsix | He menee 2
TIPOLIECCOPOB
KonmuectBo pusnyeckux He menee 9

SJICp Ha OJIMH IIpOIECCOp

TaxToBas yacToTa Ha OJMH
TIPOLIECCOP

He menee 2,3 I'Tu

TpeGosanus 1o TemooTBOIY
(TDP)

He Gonee 95 sart

IMamsaTs

- Tun namsitu: He Hwxe DDR4;

- Hanmmume nomuepxxu ECC u
REG;

- Iouieprkka MakcuMabHOM
ckopoctr He Menee 19100 MB/c

- CymmapHBIii 06beM
YCTaHOBIICHHOM ONEPAaTHBHOM
namsitu He Menee 500 I'B.

MakcumanbHblit
[O//IEPIKUBAEMBIH
MAaTepUHCKOM I1aToM 06BeM
OINEpaTUBHOM NAMSITH

He menee 1500 I'b

KommuecTso cioToB st He menee 16
YCTaHOBKH ONIEPATUBHOM

naMATH

Komaecto USB-nopros He menee 1
Konu4ecTBo BHYTpeHHUX He menee 1

€J10TOB /1151 KapT MicroSDHC

CnoTsI pacmmpenust
MAaTEpUHCKO# I1aThl

ne menee 2 mr. PCle x16 Bepcun
He Hmxe 3.0

CereBoit ananTep, Tan 1

Kosmyectso moproB — He mMenee 2;
Makcumanbno Bo3MOXKHAs
CKOPOCTb KaKJIOro 1opTa — He
menee 10 I'6ut/cex;

Tun cereBoro aganrepa — Ethernet;
TexHonorus BUpTYaIM3aLuu
ceTeBbIX MHTEP(EiiCOB — HaMYHE.

AjianTep ceTH XpaHeHHs
JIaHHBIX, THI |

KosuyecTBo nopToB — He MeHee 2;





image17.jpeg
MakcumanbHo Bo3MOXHas
CKOPOCTh Kak/I0r0 10pTa — He
Menee 81'6ut/cex;

Tun cereBoro ajanrepa — FC;

TpeGoBaHMsA COBMECTHMOCTH

Moty IbHBII cepBep COBMECTHM ¢
nmerommMes y 3akazunka
060py10BaHAEM: MOZLYJIbHOE
maccu IBM Flex System Enterprise
Chassis, Moty 1bHBIe cepepa IBM
Flex System x240, Lenovo Flex
System x240. B pesysbrare
OKa3aHHs yclIyr cepBepHas hepma
oGecreunBaeT NOJIHOLEHHOE
byHKIMOHMpOBalHE KaXKIO0r0
3/IEMEHTa CepBEPHOIT (hepMBbl (B T.4.
M TOCTaB/IEMBbIX MOIYJIBHBIX
CEPBEPOB) B OT/CILHOCTH K
cepBepHOH (epMbl B LEIOM,
obecneynBaTh HCHTPAIN30BAHHOE
YIpPaBIICHAE MOAYIbHBIMA
cepBepaMu. a TakKe obecreynsars
Tiepe/iady IMarHOCTAYECKO
UH(OOPMAIHMH OT KaXKIOro
MOCTaBJIsICMOro MOIYJIBHOIO
cepBepa B CHCTEMY
LEHTPAM30BaHHOTO MOHHTOPHHIA
¥ YNPaBJICHHsS MOJYJIBHOIO IIACCH

1.2 Moxyas ynpasJiennst
mAaccH MO IbHBIX
CepBEPOB NPOH3BO/ACTBA
Lenovo*, B koim4ectBe 2
mT.

USB noprt 151 06HO0B/ICHUS.
BCTPOGHHOTO
TIPOrPaMMHOT0
obecneyennus

Hanmune

10/100/1000 Mbps RJ45

Ethernet nopr st

HOJIKJIIOUEHHS] K CeTH
TpasjeHus

Hannune

IociieoBaTenbHbII TOPT
U1 JIOK&JILHOTO
YIPaBJIEHHUs [I0CPEICTBOM
uHTepdelica KOMaHAHOM
CTPOKH.

Hannune

Ilomnepixka rpaduueckoro
web-unTepdeiica uepes
Ethernet noaxmouenne

Hamaune

Bo3MOXKHOCTB ynpasieHns
BCEMH KOMIIOHEHTAMH,
YCTAHOBJICHHEIMH B IIACCH,
2 MIMEHHO: MOJIyJIbHbIC
cepBepa, KOMMYTATOPBL.

Hamune

TpeGopanus
COBMECTHUMOCTH

Mogyib ynpasiienus maccu
MOJIyJIbHBIX CEPBEPOB
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COBMECTHM C MMEIOIIMMCS Y
3aka3unka 000pyI0BaHHEM:
Moty bHOE macen IBM Flex
System Enterprise Chassis,
MojysHBIe cepBepa IBM Flex
System x240, Lenovo Flex
System x240. B pe3ynbrate
OKa3aHus yCiIyr cepBepHas
(epma obecreunBaeT
TOJTHOLIEHHOE
(YHKIIMOHUPOBAHUE KAXKIOTO
9JIeMEeHTa CePBEPHOii (epMmbl (B
T.4. M IIOCTaBJIAEMBIX MOJIyJIeH
YIPABJICHNsI) B OTACIBHOCTH 1
cepBepHO# hepMBI B 11eI0M,
obecrieunBarh
LUEHTPAIM30BAHHOE YIIPABJICHUE,
nepe/iady MarHOCTHYCCKOM
uHbOpMAaLUK OT BeexX
KOMIIOHEHTOB BXO/IAIIMX B
COCTAB LIACCH MOYJIBHBIX
CepPBEpPOB.

* Mojtynm ynpaBjieHus IIACCH MOJIYJIBHBIX CEPBEPOB M MOJYJIbHBIC CEPBEPhI HEOOXOAMMBI
B lIeJISAX pacupenus (yHKIMOHANA MMelomerocs y 3akazumka MoxayibHoro macen IBM Flex
System Enterprise Chassis (P/N:8721-HC1) 1 20/mKHBI OBITH COBMECTHMBI ¢ KOMMYTATOpaMH H
MOJIYJILHBIM IIACCH COIJIACHO TPeOOBAHMAM IIPOM3BO/INTEIS 000PYI0BAHHS.
B coorserctuu ¢ m. 1 4. 1 cT. 33 44 @3 «O KOHTPaKTHO#H cucTeMe B cepe 3aKyIIOK TOBApOB,
paboT, ycayr juisi oGeclieyeHns roCyJapcTBEHHBIX M MYHHIMIAIBHBIX HYKI» yKasaHHe Ha
TOBAapHbIC 3HAK¥ BO3MOKHO B CJIyd4ae HECOBMECTHMOCTH TOBApOB, Ha KOTOPBIX Pa3MeIL@IOTCs
JIpyrue TOBapHbIC 3HAKM, M HEOOXOAMMOCTH obecreuyeHusi B3aMMOJIEHCTBUS TaKUX TOBAPOB C
TOBApaMM, MCIIOJIB3YeMbIMH 33aKa34MKOM, @ TAKXKE CIydaeB 3aKyllOK 3allaCHbIX 4YacTell
PAcXO/IHBIX MAaTEpUAIOB K MallMHaM M 00OpY/IOBAaHMIO, MCIIOIB3yeMbIM 3aKa3uMKOM, B
COOTBETCTBHH C TEXHWYECKOM JIOKyMEHTAIMell Ha yKa3aHHbIE MAlIMHBI ¥ 060py/10BaHHKE.

HanmenoBanue l IMoxa3sare i /L/Isi Onpe/le/IeHHsI COOTBETCTBH

2. Ilporpammuo-onpeneasieMas 00beKTHAS CHCTEMA XPAHEHHs IAHNBIX

2.1. Viea (tumn 1), B | IIpoueccop

KosmyecTse 8 mT. Bo3moxuocTh ycraHosku | He menee 2
NPOLECCOPOB aPXMTEKTYPBI —
x86-64

Tlouepika npoueccopom | Hamruue
anmapaTHOH  BHpPTyaIM3alliu

pecypeos

KonnuecTBO yCTaHOBJIEHHBIX | HEe MeHee 2
TPOIIECCOPOB

Basopas TaktoBas wuacrora | He Menee 2,1 I'Tu
npoueccopa





image19.jpeg
Makcumarsnas TaKToBas
yacrora B pexume
YBEJIMYEHUS TaKTOBOM

4acTOThI IIpoleccopa

He menee 3 [T

Komuuectso AAep Ha OAWH
(u3mueckuii mpoueccop

ne menee 10

KonuuyectBO  moTOKOB  Ha | He MeHee 18
poueccop
Pasmep kama L3 npoueccopa | ne menee 22 MB

IpomryckHas  CrocoGHOCTH
IIKHBI IPOLIECCOpa

He menee 7,5 I'T/e

TpeGoBanus 110 TEIJIOOTBOLY
(TDP)

He Gosee 86 Br

Tonnepxka [POLECCOPOM
pacmmpenns Habopa Komamj
AVX 2.0

Haimuune

Hamsre

Konmuectro
YCTaHOBKH
namMATH

CJIOTOB ans
OIepaTHBHOMH

He MeHee 14

Tun NIOJUICPXKUBACMOM
OIEpPaTUBHOI NaMATH

DDR4 c TIPOITYCKHO#
cnocobuocteio He Menee 16800
MB/c ¢ nopepxkkoit ECC u REG

Tlomieprka YCTaHOBKH
monyseit ECC 3DS LRDIMM

He menee 1,8 Th

CymmapHsbIit o0bem
YCTAaHOBJICHHBIX Mojtyiei
onepaTtuBHoii namstu DDR4

ne menee 128 I'b

Pasmep  omsoro  mMoayis
oneparusHoii namsatu DDR4

ue menee 16 I'b

CereBble azanrepbl

Konmuectso moproB  Tuna | He MeHee 2
1GBase-T LAN

KomuuecTBo — ajanTepoB ¢ | He MeHee 2
nojutepxkkoit 10GbE

KoJmuecTBO IOPTOB B KAXIIOM | He Menee 2
10GbE anantepe ¢ pazbemMaMu

SFP+

Ci10TB1 pacmmpenus

Kommuecto  cnotoB  PCI- | He meHee 2
Express 3.0 ne menee x8

Konnuectso  ciotos  PCI- | He Menee |
Express 3.0 ve menee x16

ITopThl BBOAA-BBIBOjIA

KomuectBo VGA nopros He menee 1
Kosmuecrso nopros USB Tun | e menee |
A

Kosmyecrso nopros IPMI He menee |
Komnuecrso mopros  JBOD | He menee 2

expansion ports
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Kunonka u  cBeroamomubiii | Hamuue
MH/IMKAaTOp uUID (Unit
Identifier)
TpeboBanuns K ynpas/ienuio
Iozepxka IPMI 2.0 Hamyue
Hamune
Tlouiepxka KVM over LAN
Iojuiepxka Media over LAN | Hanuyue
Dopm-dakTop Kopiyca
Hns ycranoBkm B 19" croiiky
Dopm-pakTop (umeromelicst y 3aKa34mka)

T"aGapuTsl 110 BhICOTE

ne Gosnee 4U

Jlnuna Kkopiryca

He Gosee 710 Mm

Kommekt juisi ycranosku B
CTOWKY ¢ perypyemoit
JuMHHOM OT He Gonee 680Mm
no He wmeHee 920 MM u
GC3BHHTOBBLIM KpeIUTCHHEM K
cepBepy U CToiKe

Hamune

Hcrounuk nuranus

Momnocts ucrounuka | e Gonee 1300 Br
TUTaHUS

Kommuectso  ycranosienmpix | HE MeHee 2
Mojynei TUTaHUS

nepemenHoro Toka 220 B

DbdextuBHOCTE  HMCTOUHHMKA | He Menee 92%
NUTAHUS

PesepsupoBanne Hamrune

JluckoBas noacucrema

Tlonnepxka YCTaHOBKH | He MeHee 36
JIMCKOB 3,5 moiima

Tloepika YCTAHOBKH | He MeHee 2
JIMCKOB 2.5 JuoiimMa

B03MOXKHOCTE ropsiaeii | Hammme
3aMeHb!

KosmuecTBo  ycTaHOBJIEHHBIX | He MeHee 35

KECTKMX ~ JIMCKOB  (hopm-

takropa 3,5"

Emkocth YCTaHOBJIEHHOTO | He Menee 6 T

OJIHOTO  XCCTKOIO  JHMCKa

dopm-dakropa 3,5"

HUnrepdeiic noaxiodenus | SATA Bepcun He Huke 3
YCTaHOBJICHHOTO OJIHOTO

KECTKOTO  jmcka  Qopm-

(axropa 3,5"

KosmuectBo  ycranosieHnbix
naxkonuresei NVMe SSD

He MeHee 2
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Obsem 0JIHOTO
YCTaAHOBJICHHOIO HaKOIMTE/Is
NVMe SSD

ne menee 800 I'b

KosmyecTBo  ycTaHOBIEHHBIX
HakonuTesneii 2,5" SSD

He MeHee 2

Obsem 0JIHOTO
YCTAHOBJICHHOIO HAKOIUTEs
2,5" SSD

ne menee 110 T'B

JIucKoBbIi KOHTpOJLIED

Tlomrepxxa IT mode

ne auxe 10 I'6ur/c

KommuectBo JIMCKOB | He MeHee 36
YIpPaB/IsieMbIX  Yepe3  OJUH
KOHTpOJLIEp

Konnuecto ycranoBiieHHBIX | He MeHee |
noproB pacmmperns JBOD,
TIOJIKJTIOYCHHBIX K
KOHTpOJLIEpY

Bo3moxnocTs noakmovenus | Hamaune

JIOTIOJIHUTENIbHBIX  JIMCKOBBIX
Mmook ¢ jauckamu  popm-
¢axropa 2,5" u 3,5"

Ko/1M4ecTBO JKECTKMX JMCKOB
(BK/mIOYAs, YCTAHOBJIEHHBIE
BHYTPb  y3J1a  XPaHEHHs),
MaKCHMaJbHO BO3MOMHBIX K
NOAKIIOYEHHIO  HA  OJMH
KOHTpOJLIEp

He mMenee 230

Tunst TIO/UIEPKUBACMBIX
HKECTKHX JIMCKOB

SATA Bepcun ne umxke 3.0 u SAS
Bepcuu He HuKe 3.0

2.2. Viex (tum 2),
KoJn4ecTse 5 mr.

IIpoueccop

Bo3moxuocTh YCTaHOBKH
MIPOLIECCOPOB APXHUTEKTYPBI —
x86-64

He menee 2

Tloauepxkka
annapaTHOi

pecypcos

TIPOLIECCOPOM
BUPTya/IM3aliu

Hamune

KonmmuecTBo  ycTaHOBIICHHBIX
IPONIECCOPOB.

He MeHee 2

basosas TakTOBas
1poueccopa

JacTora

He Menee 2,0 I'T

MakcumainbHas
yacTora B pexmMe
YBEIHYCHUS TaKTOBOM
4acTOTHI IIpoLeccopa

TaKTOBasA

ne menee 2.8 I'T'p

Konmnuectso szep Ha oauu
busuyeckuii npoueccop

He menee 7

KonuuectBo  1moTokoB
npoueccop

Ha

He MeHee 14

Pasmep kawa L3 npoueccopa

He menee 20000 Kb
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Ilponycknas  crocoGHocTh
IIMHBI ITpolieccopa

He Menee 7,5 I'T/e

Pacuernas TCILIOBAs
MOIIHOCTh _IIpoLieccopa

He Gosiee 88 B

TMoanepxka TPOLIECCOPOM
paclmpenus Habopa KOMaHJ
AVX2.0

Haymune

IamsTs

Kommuecrso
YCTaHOBKH
naMATH

CIOTOB  [uIst
OlIepaTHBHOM

He Menee 8

Tun 0/UIEPKUBACMO
OIEpPaTUBHOI naMsTH

DDR4 c 1POITYCKHOM
cnoco6HocTEI0 He Menee 19100
Mb/c ¢ mourepikkoii ECC u REG

IToiepxxka YCTaHOBKH
Mozayneit ECC 3DS LRDIMM

He menee 1000 I'6

CymmapHBIi obbem
YCTaHOBJICHHBIX Moysieit
onepatuBHoii namsitu DDR4

ne menee 60 I'b

Pasmep  ommoro  momyas
onepatuBHoi namsty DDR4

He menee 14 T'B

CerteBbie ajanrepnl

Konmuectso  amantepor ¢ | ne menee 1
noiepxkkoit 10GbE

KosuuecTso nMopToB B kaxzaoM | He menee 2
10GbE ananrepe ¢ pazsemamn

SFP+

CaoTbl pacmupenus

Kommuectso  cnotoB  PCI- | ne menee |
Express 3.0 He wmenee x8

(FHHL)

IlopTel BBOJa-BBIBOIA

Komuectso COM nopros He menee |
Komuuectso VGA nopros He menee |
Komuectso  mopros  USB | ue menee 1
Bepenu He nuxe 2.0

Kosmuectso nopros IPMI He menee |
Tpebosanus K ynpas.iennio

Ioueprkka [IPMI 2.0 Haymune
Towiepxka KVM over LAN | Hamaune
Iloanepxka Media over LAN | Hamnune

Dopm-pakTop Kopiyca

Jiis  ycramosku B 197 croiiky

Dopwm-dakTop (umeromeiicst y 3akazumka)
T"abapuTsl 110 BbICOTE e Gosee U

Jlimua kopnyca He Gosee 670 Mm
Kowmniiekr s ycranosku B | Hammune

CTOMKY

McTounHK nuTaHuS





image23.jpeg
Momnocrs HcTounuka | He 6omee 660 Br
IHTAaHUS
KonmuecTBo ycTaHOBICHHBIX | He Menee 2
Motyeit MTAHUS
nepeMeHHoro Toka 220 B
Pesepsuposanne Hamrme
/luckoBas nmoacucrema
TToieprkka YCTaHOBKH | He MeHee 4
JAMCKOB 3,5 moiiMa
Touepxka YCTaHOBKH | He MeHee 2
JIMCKOB 2,5 jnoiimMa
Bo3moxkHoCTH ropsueii | Hamrume
3aMeHbI
KomueeTso  ycTanosiiennbx | HE MeHee |
nakonuresneit NVMe SSD
O6beMm oznoro | He menee 800 I'b
YCTAHOBJICHHOTO HAKOTMTENs
NVMe SSD

He Menee 2

KommuectBo  ycraHOBieHHBIX
Hakonurenei 2,5" SSD

O6bem OJTHOTO
YCTaHOBJICHHOTO HAKOIMTEs
2,5"SSD

He menee 110I'B

2.3. Vien koMmyTauuum
(tan 1), npousBoacTBa
Juniper**, B kosmuecTBe
3 mr.

®Dopwm hakrop Jlns  ycraHoBkm B croitky 197
(MmeromIeHcs y 3aKa3ynKa)

T'abapuTsi 110 BhICOTE He 6onee 1U

Hanpagienne asmwkenus | Ot noproe  Ethernet x  3ammeit

BO3/IyLIHOTO MOTOKA | NaHe/H

OXJIAKACHUS

KosmuecTBo  ycTaHOBIEHHBIX
610KOB nIMTAHHS

He menee 2 .

TToyutepxka «ropsyedt | Hammune
3aMEHbD) GJI0KOB IIHTaHHUs

Toanepxka «ropsyeit | Hamume
3aMEHBI» 6i10k0B
BCHTHJISITOPOB.

MakcumaibHoe He Gonee 650 Bt
sHepronorpebienue

KOMMyTaTopa

Tonepxka paGotel or cetn | Hanmune
onekTponuTanus  220B ¢
yactoToit 50 I'p

Tun Kabens s | C13-14
NOAKTIOYEHHS K MOJYJIO
JIEKTPONUTAHUS

Kpenexupit  kommiext st | Haanume

YCTaHOBKH B mkady
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19" (umeromuiics y
3akasunka)

ITopt ans 3arpy3Ku
KOH(HUrypaimy u nposeseHus
onepaunﬁ 10 MOJIEpHU3ALHH
IporpaMmMHoro obecneyenus

USB

Bepcust nopra juis sarpysku
KOHQHUIYpaILMK U 1IPOBE/ICHUS
onepaumii 10 MOJepHH3AUMH
POrpaMMHOro oGecreyeHns

He maxe 1.1.

O6nem YCTaHOBJICHHOM
OIIEPAaTUBHOIA NIAMSITH

He menee 2 I'Gaiit

O6wem ycranosiennoit Flash-
naMsTH

He menee 2 I'6aiit

Crnotel s mHTEpQEHACHBIX
MojtyJiel pacupenus;

He menee |

TTpou3sBomTebHOCTS He wmemee 710 mun. makero B
KOMMYTallHOHHOM CEKyHJLY;

TIO/ICUCTEMBI

IpousBomrensuocts He menee 950 I'6ut/cexyny
TI0/ICHCTEMBI nepeadn

JIaHHBIX

KonmuectBo  oxnoBpemenno | He menee 4096
nojyiepxuBaeMbix VLAN

Komuectso He Menee 32000
TIO/I/IEPIKHBAEMBIX MAC

ajpecos

KommuectBo  ycranossiennsix | He menee 32

HOPTOB  JUIS  MOJAKITIOYCHUS

TPaHCHBEPOB CcTaHjuapra

SFP/SFP+

MakcnmanbHo Bo3moxHoe | He menee 46

KOJINYECTBO TIOPTOB

SFP/SFP+:

Tuner nouiepxuBaembix | 1000BASE-T — nanuune,

TPaHCHBEPOB crangapra | 1000BASE-SX — namuune,

SFP/SFP+: 1000BASE-LX — nanuune,
10GBASE-USR - naymuue,
10GBASE-SR — namuue,
10GBASE-LRM - nanuuue,
10GBASE-LR — namune,
10GBASE-ER — nanmune,
10GBASE-ZR- namune.

Oneparnonnas cucrema, | Hammuue

TN03BOJIAIOMAs  IPOU3BOIUTE

3amycK, OCTaHOBKY,

Tepe3arpysky OT/IETBHBIX

NPOrPaMMHBIX [IPOLEccoB 6e3





image25.jpeg
BIIMAHUS Ha Apyrue
paboTaroue npoueccs

BosmoxHOCT nakersoro | Hamune
IIpUMEHEHUS] KOMaH/

KoHGurypanuu

Bosmoxknocts  npumenenus | Hammuue
IPOBEPEHHON KOH(UTypain

B 3apaHEE yCTaHOBJICHHOC

BpeMs.

BosmoxHocTh Bo3Bpara Ha | Hammume
ITPE/IBILYIILYIO

pabortocnocobuyio

KOH(HUrypaumio

Bo3MoxHOCTh anaymsa | Ha Bcex noprax,
Tpaduka Ha Bcex VLAN
KosnmuectBo 1OpPTOB B | He menee 4

arperalmoHHO# rpymme

Konuuectso
10/UIEP/KUBACMBIX
arperauMoHHbIX Py

He menee 64

Bo3MOXKHOCTE  0OBeMHEHHS
KOMMYTaTOpOB B €IMHOE
JIoruyecKoe yCTpoiicTBO
(cTek):

Hamuune

MaxkcnMainbHoe  KOJIMYECTBO
KOMMYTaTOpOB, KOTOpbIC
MOKHO 00BE/IMHHUTD B CTEK.

He menee 10

Bo3moxkHOCTE 00BbEIMHEHNUS B
CTeK KOMMYTaTOpOB
PasIMuHBIX Mojeleil, B TOM
4Mclie M3 pasHbIX  cepii
OJIHOTO IIPON3BOIMTEIIS:

Hamuue

Monyns s o6beaMHEHUs
KOMMYTaTOpOB B CTEK

Hamuue

B03MOXKHOCTB HCIIOJTB30BAHMUS
TopTOB SFP/SFP+ st
OJICOE/IMHEHHUS K CTEKY

Hamune

B03MOKHOCTE HCIIONTB30BAHHS
OJIHOBPEMEHHOTO

CMEIIAHHOTO COC/IMHEHHUs.
KOMMYTaTOpOB B CTEeKe, KaK
yepe3  CIELMAIN3NPOBAHHBIE
unTepdeicel, Tak M uepes
noptsl SFP/SFP+:

Hanmuue

ArperupoBannas
MaKkCHMasIbHas
NPOM3BOJINTENLHOCTh  IIMHBI

CTCKa 1p¥  HCIOJIb30BaHUM

He menee 255 I'6ur/c





image26.jpeg
CHeNHaTM3HPOBAHHbIX
unrepdeiicon

ArperupoBaHHas
TPOM3BOJIUTEILHOCTh  IIMHBI
cTeKa

He menee 128 I'ur/c:

KOMILIEKT 10CTaBKM [0JDKEH
BKJIIOYATh:

- KabeJib YIeKTPOIUTAHUS
Tuna C13 B C14 — ne menee 1
IT.,

- KOHCOJIbHbIH Kabeb,

- Habop /U1 MOHTaXkA B
CTOHKY,

- kabenb umHOM He Menee 0,5
Merpa Ui OOBEAMHEHHS
KOMMYTA4TOPOB B CTEK — HE
MeHee | mr.

Hanune

2.4. Vien KOMMyTanuH
(Tan 2), NPOM3BOACTBA
Juniper**, B KojiH4ecTBe
2 mr.

Ilopr USB s 3arpysku
KOH(UIypalun 1 NpoBe/Ienus
omnepanuit 10 MOJICPHU3ALMHK
TPOrpaMMHOTO obecreyeHus

Hamune

TTpon3BOMTENEHOCTE
KOMMYTATOpa B MIIH. [1AKETOB
B CEKyH/Ly

He wmenee 101
CeKyHTy

MJIH. TIaKe€TOB B

IIpou3BOANTEIEHOCTE
KOMMYTaTOopa

He menee 136 I'6ut/c

O6beM onepaTHBHON MAMSATH

He menee 1 I'GaiiT

Hcnonb3osanue oneparnBHOi
naMATH c dynkumei
KOPPEKIMH omuGoK

Hamuue

O6bem Flash-navsitn

He menee 1 I'GaiiT

KommyTraTop nomxen | Hamune
paGDTaTb TI0J1 yIpaBJICHHEM
MOJIYJIBHOH  OnepanuoHHoiH
CHCTEMBI, MO3BOJIAIONIEH
IIPOU3BOIMTH 3amycK,
OCTaHOBKY, nepesarpysKky
OT/IEIIBHBIX NPOrpaMMHBIX
nponeccoB Ge3 BIMAHMS Ha

npyrue paboraromme
IIPOLIECCHI

®Dopm akTop Jlns  ycraHoBkM B CTOMKY 197

(umeronryrocs y 3aKa3unka)

T"aGapuTsl o BeICOTE

He menee 1U

Moxyns ¢ ueTbippMs  SFP-
unTepeiicamn cTanjiapra

Hannyue
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1000BASE-X, JiBa 3
KOTOPBIX MOTyT
ucnosns3oBarkess st SFP+-
nntepdeiico cTanjiapra
10GBASE-X

Tloaepxkka CIIEIYIOIIMX
THIIOB TPAaHCHBEPOB:
1000BASE-T,  1000BASE-
SX, 1000BASE-LX,
1000BASE-BX-U,

1000BASE-BX-D,

1000BASE-LH/ZX,

100BASE-FX, 100BASE-LX,
100BASE-BX-U, 100BASE-
BX-D,  100BASE-LX40K.
100BASE-LH/ZX,

10GBASE-SR,  10GBASE-
LRM, 10GBASE-LR,
10GBASE-ER, 10GBASE-ZR

Hanuuue

Tlomnepxka digital optical
monitoring (DOM)

Hanuune

Konmuectso He
GiiokupyembIX, paGoTaiommx
Ha MOJHOH CKOPOCTH Cpejibl.
OpTOB cTanjapra
10/100/1000BASE-T RJ-45

He menee 24

Hamune BBIJICJICHHOTO
untepdeiica
10/100/1000Base-T s
ynpasiennus depes Ethernet

Haymuue

Haimune KOHCOIBHOTO nopra
pint YHpaBJIeHUsS 1o
nporokony RS-232

Haymune

ITouiepxka paboThl OT ceTn
onektpountanus  220B ¢
wactotoit 50 I'n

Hamuune

MaxkcumainbHoe He 6onee 320 Br
aHepronorpedienne

KOMMyTaropa

Brojker PoE He Gosntee 130 Bt

KoMIuieKT nocraBku JI0JDKeH
BKJIIOYATh:

- KabeJb 2IeKTPONUTAHHS
Tina C13 B C14 — ne menee 1
mT.,

- KOHCOJIbHBIH KabeJb,

- HaBop /1% MOHTaXa B
CTO#KY,

- kabesb JumHOM He Menee 0.5
Metpa Ui 00beIMHeHHs

Hammune
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KOMMYT4TOPOB B CTeK — He
meHee | .

KomiuecTo  yeTanoBICHHBIX
GJIOKOB ITMTAHUS

He menee 2 wr.

KommyTtatop  nomken 1o
3anpocy BBIBOJIUTH
0TIIaNouHyI0 HHBOPMALMIO B
peanbHOM MaciTabe BpeMeHn
Juis npotokonos OSPF, BGP,
IS-IS, RSVP, LDP, ICMP;

Hamune

ITonnepxxa BO3BparTa
YCTPOJHCTBA HA HPEIBULYLIYIO
KOH(Urypanuio no
HCTEUCHHIO 3a/IaHHOT0
BPEMEHU

Hanmune

KomuuectBo  ceconit  juist
aHanu3a (mirroring)

He menee |

Tloutepxka anamu3a Tpaduka
(mirroring) Ha nopty, VLAN

Hamune

Iloutepxxa anammsa tpaduka
(mirroring) HECKOJILKHX
TIOPTOB HA3HAYCHUA B OJUH
TIOPT aHAIM3ATOpa

Hamrune

Tloutepxka dynxIn
HACTPONKH TIPOTPAMMHBIX
NPOOHMKOB B BH/E I1aKETOB
TIPOTOKOJIOB ICMPs,
UDP/TCP, HTTP Juis
OlIpe/iesieHust  JI0CTYITHOCTH
Y3I0B CETH M [apamMeTpoB
KaHaJIOB CBS3H

Hannune

Touiepxka MeXaHu3Ma
obecnieyenns pe3epBUpOBaHUs
KaHaJloB MEXITY
KommyTaTopamu. Ilpu stom B
Ka4ecTse KaHaJloB MOoryT
BBICTYIIaTh KaK OTJICJIbHEIC
¢H3H‘{CCKKC JIMHUM CBA3M. TAK
" JIOTUYECKHE KaHallbl,
COCTOSAIIHE M3 HECKOJIBKHX
bu3HYECKUX JTHHNMI CBA3N

Hammune

Hannuue dynxmm
peduiekToMeTpa (Time-
domain reflectometry, TDR)
JUISt Onpeie/IeHAs. OGPBIBOB 1
3aMbIKaHuMii KaGest

Hamuune

Hammume  dynxumm — Auto
MDIMDIX

Hamune

Tlomnepixka dpeiivon
GosbIIoN JUMHB (He MeHee

9215 Baiit)

Hamune





image29.jpeg
Komuuectso O/IHOBpPEMEeHHO
notepkusaembix VLAN

He menee 4096

Komuuectso
TOJUICPKUBACMBIX MAC

aapecos

He menee 32000

Kommuectso ARP 3amuceit

He mence 16000

Ilomnepxka cTanjapra
IEEE802.3ad = Link
Aggregation Control Protocol
(LACP)

Hannune

Tloepxkka TEXHOJIOrMH
arperaumuy Ethernet kananos ¢
Ganancuposkoit 1o  MAC-
anpecy
MCTOYHMKa/Ha3Havenus, [P-
anpecy
HCTOYHMKA/HA3HAYCHNS,
TCP/UDP-nopram
MCTOYHMKA/HA3HAYCHUS

Hamune

Kommuectno TIOPTOB B
arperaiMoHHOIA rpyiie

He menee 8

Kommuectso
TIOJVIEPKUBACMBIX
arperaldOHHLIX TPy

He menee 64

Tlomnepxxka craniapros
IEEE802.1D — Spanning Tree
Protocol (STP);

IEEE802.1w — Rapid
Spanning Tree Protocol
(RSTP);

IEEE802.1s  —  Multiple
Instance  Spanning  Tree
Protocol (MSTP);

Hamune

KosnmuectBo
TOJUICPIKHBAEMBIX
9K3EMILISPOB MPOTOKOJIA
IEEE802.1s Multiple Instance
Spanning  Tree  Protocol
(MSTP)

He menee 64

Iloutepxxa crannapros IEEE
802.1AB: Link Layer
Discovery Protocol (LLDP),
LLDP-MED;

IEEE 802.1p: Class-of-service
(CoS) prioritization;

IEEE 802.1Q: VLAN tagging;
IEEE 802.1Q-in-Q: VLAN
Stacking

IEEE 802.3: 10BASE-T;
IEEE 802.3u: 100BASE-T;
IEEE 802.3ab: 1000BASE-T;
IEEE 802.3z: 1000BASE-X:

Hamune





image30.jpeg
IEEE 802.3x: Pause
Frames/Flow Control

Iomwepxxa Cratnueckoit
mapupyruszauuu (RFC 1812)

Hamune

Komnuectso  IPv4  Unicast
MapIpyToB

He menee 16000

Tomuepxka NPOTOKOJIa
Bidirectional Forwarding
Detection (BFD)

Hamuune

Tomnepxka HPOTOKOJIOB
Mapupytusanuu RIP vI/v2,
OSPF v1/v2

Hanuune

Tomrepxka NIPOTOKOJIOB
Mmapuipyruzaiuu  BGP, MP-
BGP, IS-IS, OSPFv3, PIPng,
IS-IS for IPv6, IPv6 BGP npu
HaIMYUU npuobperaemoit
OTAEILHO  JIMLEH3UMH  Ha
paciMpeHHsli  QyHKUMOHAN
MapuIpyTH3auu

Hanune

Momnepkka TP MPLS npu
HAJIMYHH npuobperaemoit
OTACJIBHO JIMLEH3UH Ha
paclMpeHHbli  yHKUMOHAT
MapuIpyTH3aLus

Haymune

Ioaznepxka IP MPLS Circuit
Cross Connect npu Hamuumu
npuobperaemoit OTJIEIBHO
JMUCH3MM HA PACUIMPEHHBI
bynKuMoHan MappyTH3anuu

Hamune

Iloutepxka VRRP

Hamrune

Toaznepxxka IPv4 GRE, IPv6
GRE uepes IPv4

Hammune

Toaepxka cTaHjapra
802.3af Ha noprax
10/100/1000BASE-T ~ RJ-45
KOMMyTaTopa

He Menee, yem Ha 8 noprax

Komuuecto IPv4  Multicast
MapLpyToB

He menee 8000

IToaztepxka 1pOTOKOII0B
MHOTI03/IPECHOM Nepe/iayn:
Internet Group Management
Protocol (IGMP) v1/v2/v3

Hamune

Homnepxka IGMP  snooping
v1/v2/v3, MLD snooping

Hamune

Iloiepxka npotoko:os PIM-
SM, PIM-SSM, PIM-DM

Hamiune

Toanepxxa Multicast Source
Discovery Protocol

Hamune

Iloutepxka cranmapTos:

Hasnune
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RFC 2474: DiftServ
Precedence, including 8
queues/port

RFC 2598: DiffServ
Expedited Forwarding (EF)
RFC 2597: DiffServ Assured
Forwarding (AF)

Tloaznepxkka MexaHu3MOB
YIIPABJICHHS! O4EPE/SIMHU:
Weighted Tail Drop
scheduling,

Shaped Deficit Weighted
Round Robin (SDWRR)
queuing,

Strict priority queuing (LLQ)

Hamirane

Tomnepxka Kkiaccuduxanuu
MHOXECTBEHHBIX I0JIcH Ha L2
— L4 ypoBHSAX /U151 TOCTAHOBKH
B O4€pe/Ib U Iepe3anucu

Hannuue

Tlepemapkuposka nonei
DSCP, IEEE 802.1p u IP
precedence Ha jornyecknx L3
unrepeiicax VLAN

CoorsercTBue

Kommuectso annapaTHbIX
ouepeeii na nopt

He menee 8

Toanepxka bynkumum
CTEKMPOBAHUS KOMMYTAaTOPOB
NpH  KOTOPOil  HECKOJIBKO
00BbEAMHEHHBIX B CTeK
KOMMYTATOPOB IPEJICTABIIAIOT
coGoii  emMHOE  JIOTHYECKOe

YCTPOHCTBO

Hannuue

KonmuecTBo  KOMMYTaTOpOB,
KOTOPBIE MOKHO 00BEAMHUTH
B CTeK

He menee 10

B0o3MOXHOCTB 00heMHeHNS B
CTCK KOMMYTaTropos
PasIMuHbIX Mojenei

Hamune

B03MOXKHOCTb HCIIOJIL30BAHUS
Kaxk CIICHAIM3UPOBAHHBIX
uHTEpeHCOB  KOMMYyTaTOpa
Juis TIOJICOe/IMHEHUS K CTEKY,
TaK n 10pTOB
10GigabitEthernet npu
HaJIMYMU  COOTBETCTBYIOIICTO
MOJTyJIsl pacIMpeHus

Hannune

ArperupoBannas
MaKCHMalIbHas
TPOU3BOJIMTEIBHOCTD  IIMHBL
creka, ['6ut/c

He menee 128

3amyra TI0/ICHCTEMBI
YUpaBJICHUS OT aTak THoa

Hannuue
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«OTka3 B 00CITyKMBaHHM»
(DoS)

Komuectso
TOJUIEP/KHBAEMBIX  CIIHCKOB
konTpos jocryna (ACL)

He menee 7000

Tloutepxxa:

¢ Port-based ACL
(PACL) st
BXOJIAIIEro TpaduKa;

e VLAN-based ACL
(VACL) st
BXOJISIIETO U
uexozsuero Tpaduka;

Router-based ACL (RACL)
JUIs BXOJIAIIETO ¥ HCXOJIAIIEr0
Tpaduka

Hamuune

Ilomtepxka  BXOASMX W
ucxopsmx  L2-L4  ymcros
Kkoutpois gocryna (ACL), a
TaKKe BO3MOXKHOCTh CO3/IaHUs
ACL na nopry, VLAN, u
MapIIpyTH3HPYEMOM
unrepdeiice

Haymuune

Tloutepxka OrpaHuyeHus
konmmyectBa MAC-ajpecos Ha

nopry

Hamune

Bo3moxHocTh PpyuHOMI
HACTPOMKH paspelIeHHbIX
MAC-ajipecoB Ha opty

Hamuune

Tlomurepxkka MeXaHH3Ma
Dynamic  ARP  inspection
(DAI)

Haymune

Ilomepxka wmexanusma [P
source guard

Hamune

Tlomneprkka MeXaHu3Ma
DHCP snooping

Hamuune

Iloanepxka NPOTOKOJIA
802.1X

Hamiune

Toanepxxa Ha3HAYEHUs
JIMHAMUYCCKHX CIIMCKOB
KOHTPOJI  JIOCTyna  OpH
ayTCHTH(UKALMH 1o
nporokoiny 802.1X Ha ocHOBe
atpubyros RADIUS

Hanmune

Toanepxxa IPOTOKOJIOB
RADIUS n TACACS+

Hamune

TTouepxka tunos 802.1X
EAP:

* Message Digest 5
(MD5),

o Transport Layer
Security (TLS),

Hamune
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o Tunneled Transport
Layer Security
(TTLS),

Protected
Authentication
(PEAP)

Extensible
Protocol

Toeprkka CTaH/JapToB
Y.1731, IEEE 802.1ag

Hamune

ITomnepikka sFlow RFC 3176

Hamune

Hamune XK mucruies s
BBIBOJIA uHdopmanun
6a30B0ro cocTOSHUS

Hamune

Iloutepxka HTTP/HTTPs
YNpaBJIcHAS

Hamune

Tlomnepxka  SSHv2/Secure

Copy

Hanmnune

Touepixka
SNMP v1/v2¢/v3

TIpOTOKOJIa

Hamuue

Ioanepxkka RMON
2819), I'pymmsr 1,2.3.9

(RFC

Hamrune

TTomnepxka
KOH(HIYpalMoHHOTrO
ASCII

taiina

Hamune

llomrepxkka XpaHenuss Ha
yeTpoiicte pe3epBHOIt
Koudurypauuu yerpoiictsa

Hamune

Iomepka Xpanenus Ha
ycTpoiicTe pe3epBHOI
KOHGHUIYpaLuu yCTpoiicTBa, a
TaKKe BO3BpaT yCTpPOiCTBa HA
TPE/IbLIY IO
KOH(HIypaumio, I0/IepxKKa
BO3Bpara  YCTPOWCTBa  Ha
npeabyLyyio sepeuio 10

Hamune

Bo3MOXHOCTE  BBIIOJIHEHHS
HACTPOWKM yCTpOMCTBA 4Yepes
web-unTepdeiic

Hanuune

Ilonepxxa nporokonos NTP,
DNS resolver, Syslog

Hamune

Touiepikka
(DYHKIHOHAIBHOCTH
cepsepa, DHCP Relay

DHCP

Hamnune

Me/1Hble KOMMYTAIHOHHBIE LIHYPEI

KommuectBo mnypos

He MeHee 24

Tun muypos

kareropusi He Huxe SE UTP

Tun xoHHeKTOpa

RJ45-R145

JlmHa mnypos

He MeHee 3 M

OnTiyecKue TpaHCHBEphI
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Kosmyectso TPAaHCHBCPOB | HE MEHEE 4

SFP+

Cootsercrue  TpancusepoB | |0GBASE-SR SFP+
CTaH1apTy

Jlnuna BOJHEI 850 um
TopiepxuBaemslit i | Muoromozosoe (MMF)
BOJIOKHa

Tun konHexTopa LC

MakcumanbHas 1aTbHOCTh He menee 300 m
CoBmecTHMOCTE ¢ y310M Tun | Hannune

4

Meinbie Kaben IPSMOro MOAKIIOUYEHHs

Jlmmna xa6es He menee 5 m
Komuuectso kabenei He Menee 42
MC/IHBIIH KabeJib HpAMOro

Tun xabens

noakmouenus (direct-attached)

HOIU.ICP)KHBHCMZI CKOpOCTh

He menee 10 I'6ut/c

Tun KOHHEKTOPOB

SFP+-SFP+

CoBmecTnMOCTh  C©
KOMMyTauuu (tun 1)

y3710M

Hanune

OnTyyecKne KOMMYTAUHOHHbIE LIHYPbI
KosmyecTso muypos He MeHee 4
Tun pa3bema LC-LC

Tun BosokHa MHoromozosoe 50/125 mxm

Jlnuna muypa He MeHee 10 M

** V3e1 KOMMYTalMu 1IPOM3BO/ICTBA Juniper HEOGXOAMM Ul yBeMUCHMs O0TKa30yCTOHYNBOCTH,
IOPTOBOJ EMKOCTH M IPOIYCKHOi CIIOCOGHOCTH CeTH INepe/lan JaHHbIX, IOCTPOCHHOM Ha Gase
oGopyzioBanus Juniper ¢ NPUMCHEHHEM TEXHOJNOTMH BUPTyanbHoro maccn «Virtual Chassis»,
MO03BOJIAIONMEN UEHTPAIU30BAHHO YIPABISATH KOHQUIYPAUMAMH M BBIIOJHSTh OOHOBICHHS
TPOILINBOK BCEX y3J10B BUPTYAIbHOr0 KOMMYTATOPa M3 €IMHOM KoHcomm. IlocTaBiisemslii B pamkax
OKa3aHUs yCIyr KOMMYTAaTop JoJuKeH o0ianath (yHKIMOHATIOM pe3epBHPOBAHUSA PECYPCOB
TIPOIECCOpa ¥ MaMsATH BEAYLIEr0 KOMMYTaTopa BUPTyaibHOro maccy «Virtual Chassis», a Tak xe
HMMETb BO3MOXKHOCTEH pﬂﬁOTaTb B PEeIKHUME MO/1yIBHOTIO PaclIMpCHMs 1IOPTOB B CIIy4ae €CJIM B CTEKE
yxe nmeercs 2 u Gojiee KOMMYTAaTOPOB.

B coorseretBun ¢ 1. 1 u. | ct. 33 44 ®3 «O konTpakTHOIi cucteme B chepe 3aKyIOK TOBApOB,
pabot, yciayr s ofecreyenus rocyJapcTBEHHBIX W MyHWIMIATBHBIX HYXKI» yKasaHhe Ha
TOBAapHBIC 3HAKK BO3MOXKHO B Clly4ae HECOBMECTHMOCTH TOBAPOB, HA KOTOPHIX Pa3sMCIIAIOTCS
JIpyrue TOBApHBIC 3HAKH, M HEOOXOAMMOCTH OOECHEYCHHS B3aUMOJIEHCTBHS TAKMX TOBApoOB C
TOBAapaMH, UCTIOJIb3YEMbIMH 3aKA34MKOM, & TAKIKE CITyJaeB 3aKyIOK 3allaCHbIX YacTeil H PACXOJTHBIX
MarepualioB K MaludHaM M 000py/I0BaHHIO, HMCIIONB3yeMbIM 3aKa3dMKOM, B COOTBETCTBHH ¢
TEXHMYECKOI I0KyMEeHTauueil Ha yKa3aHHbie MAIIMHEL 1 060py/IOBaHHC.
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HaumenoBanne

| Iloxa3aTe/n onpee/ieHHs COOTBETCTBHS

3. Beraucanreasnoe 06opyrosanue

3.1. Cepsep (tun 1), B
KoJIH4ecTBe 5 mT.

®Dopwm pakTop

Jlns ycranoBku B cToiky 197
(umerommelics y 3aKa3unka)

TabapuTs 110 BeICOTE

He 6onee 1U

KonuuectBo pusnyeckux
sJIEP HA OJIMH IPOIIECCOp

He menee 9

TaxroBas yactora

He menee 2,3 I'Tx

TpeGoBamus 110 TEMIOOTBOAY
(TDP)

He 6osee 95 Bart

TPOIIECCOPOB

Tlonnepxka AnnaparHoi Hamune
BHPTYAIM3aUHK

O6sema koma 3 ypoBHS He menee 25000 Kb
Komuectso He menee 2
TIOJUICPXKMBAEMBIX

TpOLIECCOPOB

Komuyectso ycranosiennsix | He menee 2

Tamsts

- Tun namsaTy: He HIxe DDR4;

- Hanmmume nouiepxxn ECC u
REG;

- Iloaytepsxka MakcHMaIbHOM
ckopoctn He Menee 19100 MB/c

- CymmapHblit 066eM
YCTaHOBJICHHOH ONepaTHBHOK
namsiti He menee 250 I'B.

MakcumabHBbIH
TO/IEPXKUBACMBIH
MAaTEpUHCKOM ITaToi 06beM
OIICPATUBHOM NaMATH

He menee 1530 I'b
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Kosuuectso ci0toB juist
YCTaHOBKHM OIEpaTHBHON
naMsATH

He menee 22

CioTe! pacumpenus
MAaTepPUHCKOM IUIaThl

PCI-¢ Bepcun He Huxe 3.0 - He
MeHee 2 ImT.

PesepBupoanue
(y6:mpoBanue)
TIOJICHCTEMBI OXJIAK/ICHUS
(BEHTHJIATOPOB)

Hamrune

BosmoxHocTs ropsiueii
3aMEHBI KECTKUX JUCKOB

Hamuuue

Pesepsuposanne
(my6:mpoBanue)
HOJICHCTEMBI
anekTponuTanus (6:10k0B
NUTaHUs)

Hanune

Kosmuectso 610k0B
[IATAHUS

He menee 2

MomnsocTs Kaxoro 610ka
TIHTaHAS

He menee 700 Bt

BeueieHHbI HHTEpOEiC
YNpPaBJIEHUs ¥ MOHHTOPHHIA
KOMIIOHEHTOB 060pPY10BaHUs
(me3zaBucumsrii ot OC)

Hamruue

CereBoif ananTtep

KommgecTBo nopToB — He Menee 3;

MakcHMalIbHO BO3MOJKHAS
CKOPOCTh K&X/10ro nnopra — He
Menee | ['6ur/cek;

Tun ceteBoro ananrepa —
Ethernet;
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HHCKOBH nojcucremMa

B03MOKHOCTh yCTaHOBKH
JKECTKHX /IACKOB HE MeHee 6 ImT.;

Iloanepxxka Texnosnoruu
M30BITOYHOTO MACCHBA JAMCKOB:
yposuu 0, 1, 10;

Harepdeiic noaxmoyenus
nuckoB: SAS;

KeécTkuii quck, B
KOJIMYECTBE 2 IMT.

Dopm-dakrop — 2,5 moiima;

CKOpOCTh BpAIICHHS IIIMHAENS
JKECTKOro aucka -He menee 9000
060poTOB/MHH;

O6BEM JKECTKOTO IUCcKa — He
wmenee | Th;

Hntepeiic nopxmouenus
JMCcKOB: SAS BepcuH He HUKe 3;

KpenexHblil KOMILIEKT JUist
YCTaHOBKHM B mKkad) 19”

Hammuue

3.2.  Cepsep, (tan 2), B
Ko/IH4ecTBe 5 mT.

®Dopwm daktop

Jlst ycraHOBKH B CTO#KY 197
(umeromeiics y 3aKa3zuuka)

T'abapuTs! 110 BeIcOTE

He 6onee 1U

Komuectso dusnyeckmnx
SUIEp HA OJIMH IIPOLECCOp

He menee 9

TaxToBas yacToTa

He menee 2,3 'y

TpeGoBaHus 110 TEILIOOTBOLY
(TDP)

He Goznee 95 Barr

IToutepxka AnmaparHoi Hamune
BUPTYalTH3aInK
O6bema kama 3 ypoBHs He menee 25000 KB
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Komuectso
TIOJUIEPKHBAEMbIX
IPOLIECCOPOB

He menee 2

Ko/M4ecTBO ycTaHOBICHHBIX
TIPOIIECCOPOB

He menee |

IamsTs

- Tun namstu: ne auxe DDR4;

- Hamame noiepsxkku ECC u
REG;

- Iloutepxka MaKCHMAIbHOM
ckopocTu He Menee 19100 Mb/c

- Cymmapuslif 065em
YCTaHOBIIEHHOH OnepaTUBHOM
namstu He Menee 90 I'B.

MaxcumabHbli
TIOJUICPXKUBACMBIi
MAaTEPUHCKOI 11aToH 00bemM
OIIEPAaTHBHOM naMATH

He menee 1530 I'B

Kosmuectso cioros s
YCTAaHOBKH OIIePAaTHBHOM
TIaMATH

He menee 22

PesepsupoBannc
(y6mupoBanue)
TIOJICHCTEMBI OXJIAXKACHUS
(BeHTHIATOPOB)

Haymune

Bo3smosxHoCTE ropsyeit
3aMEHbI KECTKUX JIMCKOB

Hanuune

PesepeupoBanue
(ty6:mposanue)
TIOJICHCTEMBI
aneKTponuTanus (610K0B
IUTaHUSA)

Hamuune

Kosmuectso 6110k0B
TIUTaHUSL

He menee 2
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Momumocts kaxzoro 6moka | He menee 500 Br
TIATAHAA
Bruienennsiit nnrepdeiic Hanuune

YTIpaBIICHAS ¥ MOHUTOPHHTA
KOMIIOHEHTOB 060pyI0BaHNS
(ne3aBucumsli o OC)

CereBoit ananrep, Tvn 1

KonmuecTBo opToB — He MeHee 3;

MakcHMalbHO BO3MOXKHas
CKOPOCTb KaX/IOr0 110pTa — He
Menee | ['Gur/cek;

Tun cereBoro agantepa —
Ethernet;

JluckoBas nojicucTeMa

Bo3moxHOCTE YCTaHOBKH
JKECTKMX [IMCKOB HE MeHee 6 mT.;

Ilouiepxka TeXHOIOr UM
M3GBITOYHOrO MACCHBA JIMCKOB:
yposau 0, 1, 10;

Hurtepdeiic noaxmouenns
muckoB: SATA;

HKécrxmit ek, B
KoJIMyecTBe 2 1T,

®Dopm-daxtop — 2,5 moiima;

CKOpOCTh BpaleHHs IITHH/IES
JKECTKOTO JucKa -He Menee 7000
060pOTOB/MUH;

O6BEM XKeCTKOro JMcKa — He
menee 1 TB;

Hurepderic noaxoueHns
mckos: SATA Bepcun He HiKe
2;

KpernesKHblit KOMILIEKT JUIst
yCTaHOBKHM B mKad 197

Hanuuue

®Dopm hakTop

Jliist ycTaHOBKM B CTO#MKY 19
(uMeromeiics y 3aKa34nKa)
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TaGapuTsl 110 BEICOTE

He Gonee 1U

3.3. Cepsep, (Tun 3), B
KosmgecTse 1 mT.

Dopm pakrop

Jlns ycraHoBKM B cToiiKy 197
(uMeromeiics y 3aka3qmnka)

I"aGapuThI 10 BBICOTE

He 6onee 1U

KonnuectBo dusuyeckux
S/IEp Ha OJIUH NIPOLIECCOP

He menee 7

TaxToBas 4acToTa

He menee 2,0 Ty

TpeGoBaHus 110 TEMIOOTBOLY
(TDP)

He 6osee 90 Bart

Tloeprkka AnmaparHoit Haymune
BUPTyaJIH3aIuH

O6nema koma 3 ypoBHS He menee 20000 Kb
Komuectso He menee 2
TIOJUIEPKHBAEMBIX

NPOIIECCOPOB

Kommuectso ycranosiennsix | He menee 1

IPOIIECCOPOB

IamsTs

- Tun namsty: He Huxe DDR4;

- Hammume noepoxkkn ECC u
REG;

- Iojziepkka MaKCUMaTbHOM
ckopoctu He Menee 19100 Mb/c

- CymmapHblit 06beM
YCTAHOBJICHHOM ONEPaTUBHOK
namsty He Menee 60 I'b.
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MakcumanbHbli He menee 1530 I'b
T0/UIEPKUBAEMBbIH
MaTepUHCKO 1I1aTo% 06beM
OIICPATUBHOI NaMATH

KomuecTso ¢10T0B A5 He menee 22
YCTAaHOBKH OIEPaTHBHO#
namsTH

Pesepsuposanuc Hamune
(y6mpoBanue)
TI0JICHCTEMBI OXJIAKIEHUS
(BEHTHIJIATOPOB)

B03MOXHOCTB ropsiuei Hamuue
3aMEHbI KECTKUX JIMCKOB

Pesepsuposanne Hamuue
(zy6mmposane)
TIOJICHCTEMBL
onextponuTanus (6710koB
ATAHUA)

Konuuectso 6:10k08 He menee 2
NATaHUA

MomrocTs kaxoro 61oka | He menee 700 Bt
NUTaHUSL

Bboiienennbii untepoeiic Haymune
YIIPpABJICHUS ¥ MOHUTOPUHIA
KOMIIOHEHTOB 060py/10BaHHUs
(uesaBucumsiii ot OC)

Ceresoii azantep KosmuecTo noproB — He MeHee 3;

MaxkcuMaabHO BO3MOXKHAS
CKOPOCTB KaX/I0ro 11opra — He
menee | I'6ut/cek;

Tun cereBoro anantepa —
Ethernet;
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JluckoBas nojcucremMa

B03MOKHOCTB YCTAaHOBKH
JKECTKHX JIACKOB HE MeHee 3 IIT.;

IToazepxKa TEXHOJIOTHH
M30BITOYHOTO MACCHBA IHCKOB:
yposunu 0, 1, 10;

Hutepdeiic noaKIOYECHUS
nmnckoB: SATA;

KeécTkwmii auck Tan 1, B
KOJIMYecTBe 2 INT.

®dopm-daxrop — 3,5 moiima;

CKOpOCTb BpaleHHs! IIMHHENA
JKECTKOrO JimcKa -He Menee 7000
060pOTOB/MHH;

O0BEM KECTKOro JIMCKa — He
menee 2 Th;

HnTepdeiic HOAKIIOUCHAS
JuckoB: SATA BepcuH HE HUKE
2

JKécTkuii uck I 2, B
KOJIMYECTBE 2 IMT.

®opm-dakrop — 3,5 moiima;

CKOpOCTh BpAIEHHs IIIHH/IENIS
KECTKOro Jucka -He Menee 7000
060pOTOB/MHH;

OO6BEM KECTKOTO JIMCKA — HE
menee S00I'b;

WHTepdeiic NOAKIIOYEHAS

JckoB: SATA Bepcuy He HUKE
2

Kpenexubiif KOMIUIEKT JUIst
yCTaHOBKHM B mKad 19

Hamuue

®opwm dakrop Jlnst ycTaHOBKH B CTOHKY 197
(umeromeicst y 3aKa3uuKa)
3.4. KecTkwuii THCK, B Dopwm-pakrop — He Gosiee 2,5 moiima;

Kom4ecTBe 10mT.

CKOpOCTE BpaleHHs!
LINTMH/IEIA JKECTKOTO JIUCKA -

He menee 9000 060poTOB/MHH;
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OO6BEM KECTKOro AUCKa —

He Menee 280 I'B;

Wnrepdeiic noakmoyeHns
JIUCKOB:,

SAS Bepcum He HAXKE 2

TpeGoBanus COBMECTUMOCTH

XKecTkue HEOOXOAMMBI B LEISIX
paciupenns pyHKIHOHANA
MMEIOIIMXCS Y 3aKa34yuKa
cepsepos HP ProLiant DL360 G7

(P/N: 633776-421) n
JIOJDKHBI OBITH COBMECTHMBI C
CepBepaMH COIIACHO
TpeGOBaHUAM POM3BONTENSA
obopy/oBanus.

HaumenoBanne

Tlokasarean onpejaeJieHHs
COOTBETCTBHA

HanmenoBanue

4.

KommyTtaunouuoe o6opyiosanue

4.1, KommyTarop (tun 1)
NPOH3BO/ICTBA
Juniper**** g
Ko/M4ecTBe 2 mT.

®opm hakrop

Jlist ycTanoBKH B CTOMKY 19
(Mmelomeiicst y 3aKa3umKa)

T'aGapuTsl o BEICOTE

He 6onee 1U

Hanpaxneune JBUKCHUSA
BO3JYIIHOIO MOTOKa
OXJIAKACHUS

C3am ot noproe Ethernet x
Tiepe/IHei nanem

KommuectBo
YCTaHOBJICHHBIX GJIOKOB
MUATaHusA

He menee 2 mr.

Tlomnepxkka «ropseit
3aMeHbD) 6JI0KOB IIHTAHUs

Hammune

Touiepixka «ropsiuei
3aMeHbD» 6JI0KOB
BEHTHJISITOPOB.

Haymune

Maxcumansnoe
sHepronorpebienue
KOMMYyTaTopa

He 6onee 650 Br

Tlomnepxka paboTe! OT ceTH
anextponuranus 220B ¢
uacroToii 50 I'n

Hamaune

Tun kabens s
NOJKIIOYEHHSA K MOIYITIO
JICKTPOIIUTAHUS

Cl13-14

Kpenexnblit KOMIUTEKT U1
YCTAHOBKH B IIKad)

Hamrune





image44.jpeg
19" (mmeromuiics y
3akaz4nka)

TTopt surs 3arpy3ku
KOHGUrypaIuy u
TIPOBEJICHUS Oﬂepallﬂﬁ no
MO/IEpHU3ALUN
IIPOrPaMMHOI0 0becreycH s

USB

O6beM yCTaHOBJICHHOM
onepa‘mBHoﬁ naMsaTH

He menee 8 I'6aiiT

O6beM yCTaHOBJICHHOM
Flash-mamsTu

He menee 32 I'Gaitt

ITpon3BoAMTEILHOCTE He menee 1,08 muipz1. maketoB B
KOMMYTallMOHHOM CEKYH/1y

110/ICHCTEMBI

TTpou3BoOMTEILHOCTH He menee 1,44 T6ut/c

THOJCUCTEMBI IEpeIa4yn
JaHHBIX

KosmuectBo o1HOBpeMeHHO
nojiepxuaeMbix VLAN

He menee 4096

KosmuecTBo
nouiepikuBaeMbix MAC
ajipecos

He menee 288000

Komruectso
YCTaHOBJICHHBIX LIOPTOB /LIS
TOJIKITIOYCHMS TPAHCHBEPOB
cranjapra SFP/SFP+

He menee 48

Konnuectso
YCTaHOBJICHHBIX TIOPTOB U
TO/IKTIOYEHMS TPAHCHBEPOB
cranaapra QSFP+

He menee 6

MaxcumaibHO BO3MOXKHOE
KOJIM4ECTBO [I0PTOB
SFP/SFP+:

He menee 72

Tunbl noJUIEPXKUBAEMBIX
TPAaHCHBEPOB CTaHAApTa
SFP/SFP+: 1000BASE-T,
1000BASE-SX, 1000BASE-
LX, 10GBASE-SR,
10GBASE-LR, 10GBASE-
ER

Hamune

Tunbl NOUICPXKUBACMBIX
TPaHCHBEPOB CTaHIApTa
QSFP+: 40GBASE-SR4,
40GBASE-ESR4,
40GBASE-LR4

Hamune

Onepannonnas cucrema,
103BOJIAIONIAS TIPOU3BO/IUTE
3aMyCK, OCTAHOBKY,

Hanuuue
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niepe3arpy3Kky OT/IeNbHBIX
TPOrpaMMHBIX ITPOIIECCOB
6e3 BIUAHUA HA JIpyTHE
paﬁnrammne Tponecchl

B03MOXHOCTh ITAaKETHOTO Hamune

NPUMCHEHHS KOMaH/{

KOH(HIypauuu

Bo3smosxHOCTh IpuMeHenns | Hamuue

IIPOBEPEHHOM

KOH(Urypanuy B 3apaHee

YCTaHOBJICHHOC BPEMs

Bo3smosxHOCTE BO3Bpara Ha Hanmuuue

HpeABITyITyio

paboTocnocobHy0

KOoH(urypanuio

Bo3moxHOCTS aHaIM3a Ha Bcex nmoprax,

Tpaduka (mirroring) Ha Bcex VLAN,
Ha cex ACL

Kosmaectso cecenii s He menee 4

aHajn3a (mirroring)

KonmuecTBo MOPTOB B He menee 32

arperalMoHHoN rpymnmne

KonuuecTno He menee 128

TIOJLIEPKHBACMBIX

arperalMoOHHBIX TPYIII

Bo3MOXKHOCTE 00BEIMHEHMS
KOMMYTAaTOpOB B EIUHOE
JIOTHYECKOE YCTPOHCTBO
(cTek);

Hamuue

MaxcHMaIbHOE KOJIHYeCTBO
KOMMYTATOPOB, KOTOPbIE
MOJXXHO OOBEIMHHATB B CTEK.

He menee 10

B03MOKHOCTB 00BbEIMHEHHS
B CTEK KOMMYTaTOPOB
Pa3IMIHBIX MOJIEIICH, B TOM
HHCJIE U3 PA3HBIX CEpUi
OJIHOTO IIPOM3BOJIMTELS;

Haymune

Bo3moxHOCT
HMCII0JI30BaHUA 11OPTOB
SFP/SFP+ st
110/ICOCIMHEHHUA K CTEKY

Hamuue

MaxkcumansHas
arpernpoBaHHas
TIPOM3BOIUTEILHOCTD IMHEL
cTeka

He menee 240 I'6ut/c;

Berpoennoe nporpaMmHoe
obecneyenne**

Hannuue

4.2. KommyTartop (THn 2)
TIPOH3BO/ICTBA

Dopm daxTop

Jlns ycTaHOBKH B CTO#KY 19”
(MMeloLIeHCs Y 3aKa3uuKa)
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COI'/TACOBAHO

Hien Tpasurenvcrsa
obnactu &

OBPALIEHUE
O COrJIaCOBaHUH 3ﬂKyHKH

B coorsercteun ¢ pacuopszennem Ilpasurenscrsa Hosocubupekoit o6nacru
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Juniper®### g
KoJindecTse 2 mr.

T'abaputsl 110 BhICOTE

He 6onee 1U

Hanpasiienue 1BuKeHUS
BO3JYILIHOIO [10TOKA
OXJIAKACHUS

Ot nopros Ethernet k 3ajueii
TnaHes

Kosmuectso
YCTaHOBJICHHBIX 610KOB
THTaHAA

He menee 2 .

Tomnepxka «ropscii
3aMeHbD) GJI0KOB nUTaHMs

Hannune

Tlomnepxkxka «ropsiueit
3aMeHbl» 6J10K0B
BEHTHJITOPOB.

Hannune

MaxkcumainbHoe
sHepronoTpedienue
KOMMyTaTopa

He 6onee 650 Br

Tloieprka paboTs! oT cetn
anekTponuTanus 220B ¢
uactoToii 50 'y

Hammune

Tun kabenst s
TIOAKJIIOYCHMS K MOJyYJIIO
9JICKTPOIUTAHUS

C13-14

Kpenesxublif KoMIUIeKT s
YCTaHOBKHM B mKag
19”(umerommiics y
3akazunka)

Hamrune

TTopr just 3arpy3ku
KoHdurypanun u
TIPOBE/ICHUs ONepalluii 110
MO/ICpHH3AIIMH
[POrpaMMHOro obecnedeHus:

USB

Bepcus nopra s 3arpysku
KoHGurypauun u
TPOBE/CHUSA OlIEPALMH 110
MOJIepHU3ALMH
[POrpaMMHOTO obecreueHns

He nmxe 1.1.

O6BeM yCcTaHOBJICHHO
OIIEPaTHBHON MaMsTH

He menee 2 I'GaiiT

O6BeM ycTaHOBICHHOH
Flash-mamstn

He menee 2 I'Gaiit

Crnotsl Juis uHTEpQECHBIX
MoJIyJIel pacIupeHusi;

He menee 1

ITpousBoanTenbHOCT He menee 710 M. nakeTos B
KOMMYTallMOHHO CeKyHLY;

T0/ICHCTEMBI

IpoussomTrensrocTs He menee 950 I'6ut/cexyny

TI0/ICHCTEMBI IIepeIaun
JaHHBIX
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KonuyecTso 01HOBpeMEHHO
nomepxkuBaeMblx VLAN

He menee 4096

Konmuectso
nojyiepikuBaeMblx MAC
aJpecoB

He Menee 32000

KomuectBo
YCTaHOBJICHHBIX 11OPTOB JUIS
TIOJIK/TIOYEHHS TPAHCUBEPOB
cranzapra SFP/SFP+

He menee 32

MaxkcnmanbHO BO3MOXKHOE
KOJINYECTBO I10PTOB
SFP/SFP+:

He menee 46

Tunbl NOUIEPXKUBAEMBIX
TPaHCHBEPOB CTaH/apTa
SFP/SFP+:

1000BASE-T — nanuune,
1000BASE-SX — nannunue,
1000BASE-LX — nammune,
10GBASE-USR — nanuuue,
10GBASE-SR — nanuuue,
10GBASE-LRM — nanuune,
10GBASE-LR — Haymuue,
10GBASE-ER — nanmune,
10GBASE-ZR- nanuuue.

OnepanuonHnas cucrema,
TI03BOJISIONIIAst IIPOU3BO/IUTH
3aITyCK, OCTAHOBKY,
nepesarpy3Kky OT/Ie/IbHbIX
[POrpPaMMHBIX IIPOLIECCOB
6e3 BIMSHUS HA ApyTHe
paboTarommue nmpouecchl

Hanmune

B03MOXHOCTB 1aKETHOTO
IPUMEHEHUA KOMaH][

KOH(uUrypanun

Hanune

B03MOXKHOCTb IPUMECHEHHUS
NIPOBEPEHHOMN
KOH(Urypauun B 3apaHee
YCTAHOBJICHHOE BpeMs

Hanmuue

Bo3MOKHOCT BO3BpaTa Ha
HpPeJIBULY LY IO
paboTtocnocobuyio
KOH}Hrypauuio

Hamuue

Bo3MOXHOCTb aHaM3a
‘Tpaduka

Ha Bcex noprax,
Ha Bcex VLAN

KonmgecTBo moptos B
arperalMoHHOM rpymme

He menee 4

Konuuectso
TOJUIEPKUBAEMBIX
arperaluoHHBIX FPyI

He menee 64

B03MOKHOCTb 00bEIMHEHHS
KOMMYTATOpOB B CAMHOC

Hamuue
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JIOTHYECKOE YCTPOHCTBO
(cTex);

MaxkcHMaibHOe KOJIHYECTBO
KOMMYTaTOpPOB, KOTOPBIE
MOXHO 00BEAMHHUTE B CTEK.

He menee 10

B03MOKHOCTE 00beIMHeHMS
B CTEK KOMMYTaTOpOB
Pa3IMYHBIX MOJIeNei, B ToM
4MCIIe U3 PasHBIX CepUit
OJHOrO IIPOH3BOAMTEIIS,

Hamuune

Moy s o6benHeHIs
KOMMYTATOPOB B CTEK

Hamune

Bo3moxHOCTh
HCII0/Ib30BAHNS IIOPTOB
SFP/SFP+ s
[OJICOEIMHEHMS K CTEKY

Hannuune

BoamoxHOCTB
MCII0/Ib30BaHMUS
0/IHOBPEMEHHOI0
CMEIIAHHOTO COE/IMHEHUS
KOMMYTaTOpOB B CTCKE, KaKk
HEPE3 CHCUMAIM3UPOBAHHbIC
unHTepdeiCchl, TaK U Yepes
noptel SFP/SFP+:

Hamune

ArperupoBanHas
MaKCHMasbHas

TIPOU3BOAMTE/IbBHOCTE LIMHBI
CTeKa [PA HCII0Jb30BAHAM
ClienHajIn3upoOBaHHBIX
unrepdeiicon

He menee 255 I'6ut/c

ArperupoBaHnas
TIPOU3BOIMTEILHOCTD IIHHBI
cTeKa

He menee 128 I'6ut/c;

KoMIIeKT OCTaBKH JIOIDKEH
BKJIIOYATh:

- kabeJb JIeKTPOIUTaHHS
Tuna C13 B C14 — He MeHee
1 wr.,

- KOHCOJIbHBIH Kabes,

- Habop /U1 MOHTaXa B
CTOMKY,

- kabesb JUIMHOM He MeHee
0,5 meTpa uist 00 beMHEeHUs
KOMMYTATOpPOB B CTCK — HE
MeHee | mr.

Hamuuue

4.3. Kommyrarop (tan 3)
NPOM3BOJACTBA

Tlopr USB n1st 3arpy3ku
KOH(HUrypanuu u
TIPOBE/ICHUs ONepanuii mo

Hanuune
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Juniper**** g
KoJHM4ecTBe 2 WT.

MOJICpPHU3AIUU
TIPOrpaMMHOTO obecreyenus

IIponsBoauTEILHOCTD
KOMMYTAaTopa B MIIH.
IIAKCTOB B CCKYHLY

He menee 101 min. naketos B
CEKyHTY

I1pon3BOJMTEILHOCTD He menee 136 I'out/c
KOMMYTaTopa

O6bem onepaTHBHON He menee 1 I'6aiit
aMATH

HWcnonbzoBanue Hamnune

OnepaTHBHOM MaMsTH C

ynxuueit Koppekuun
omubox

O6bem Flash-mavsta

He menee 1 I'GaiiT

KommyTarop j1o/mxen
paboTarh 110/l yIpas/ieHueM
MOJ1YJIbHOI OllepaliOHHOM
CHCTEMBI, T03BOJISIOMIEH
TPOM3BOJIMTD 3AITyCK,
OCTaHOBKY, 11epe3arpy3Ky
OTACJIBHBIX IMPOrPaMMHBIX
npoueccoB 6e3 BIUAHUS HA
napyruc paboTaromme
Tponecchl

Hamune

®opwm daxrop

Jlst yeTaHoBKH B CTOMKY 197
(MMEIOLLYIOCS Y 3aKa34MKa)

T'aGaputsl 110 BEICOTE

He menee 1U

Mouyis ¢ yeTbipbms SFP-
nntepdeiicamu cranjapra
1000BASE-X, n1Ba u3
KOTOPBIX MOTYT
ucnonb3oBarhes Ui SFP+-
untepdeiicos craniapra
10GBASE-X

Hamune

Tlojutepika creylonmmx
THIIOB TPAHCHBEPOB:
1000BASE-T, 1000BASE-
SX, 1000BASE-LX,
1000BASE-BX-U,
1000BASE-BX-D,
1000BASE-LH/ZX,
100BASE-FX, 100BASE-
LX, 100BASE-BX-U,
100BASE-BX-D, 100BASE-
LX40K, 100BASE-LH/ZX,
10GBASE-SR, 10GBASE-
LRM, 10GBASE-LR,

Hamune





image50.jpeg
10GBASE-ER. 10GBASE-
ZR

Ilomnepxxa digital optical
monitoring (DOM)

Hanuune

Konmuectso ne
Gs10KMpyeMbIX, paboTalonmx
Ha I10JIHOM CKOPOCTH CpeJibl,
[OPTOB CTAaH/APTa
10/100/1000BASE-T RJ-45

He menee 48

Hannuue BbyIeeHHOrO
unrepdeiica
10/100/1000Base-T st
ynpasienus yepe3 Ethernet

Hanuune

Hamuue xoncoasHoro
1OpTa JUlsl YIPaBJICHUs 110
nporokoiy RS-232

Hamune

Tlonnepskka paGoTE! OT ceTH
anexTponuTanus 220B ¢
wactoTo# 50 I'n

Hamune

MakcumaibHoe He 6osee 320 Br
sHepronorpebieHne

KOMMYyTaTopa

biomker POE He Gonee 130 Br

KoMIIeKT MOCTaBK# JI0TIKEeH
BKJIIOYATH:

- kabeJ1b 3JICKTPOIUTAHMS
ina C13 B C14 — ne Menee
1 mr.,

- KOHCOJIbHBII Kabeiib,

- Habop JuIst MOHTAKA B
CTOMKY,

- kabeJIb JUIMHOM He MeHee
0.5 mMeTpa s 06bemHeHus:
KOMMYTATOPOB B CTEK — HE
menee | mr.

Hamune

Kommuectso
YCTaHOBJICHHBIX 6I10K0B
IIMTaHHs

He menee 2 mr.

KommyTatop JI0/DKeH 1o
3anpocy BBIBOJHTH
0TJIa0uNYI0 HH(OPMANHMIO B
peabHOM MaciiTabe
BPEMCHH JUIst TIPOTOKOJI0B
OSPF, BGP, IS-IS, RSVP,
LDP, ICMP;

Hamune

Tloaiepxka Bo3BpaTa
yeTpoiicTBa Ha
TIPE/IBIIYTYIO
KOH(Urypanuio 1no

Hamune
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HCTCYCHHUIO 3aIaHHOTO
BPCMCHH

KosmuecTso cecemii s
anaimsa (mirroring)

He menee 1

Tloanepixka ananusa
Tpaduxa (mirroring) na
nopty, VLAN

Hamune

Iloanepxka ananmsa
Tpauka (mirroring)
HECKOJIBKHX IIOPTOB
Ha3HAYeHHUA B OJIMH [IOPT
aHaIM3aTopa

Hamune

Iloutepxka dyHKuum
HACTPOMKHM MPOrpaMMHBIX
NPOGHUKOB B BH/IC TAKETOB
npotokonos ICMPs,
UDP/TCP, HTTP ans
OIIPE/IE/IEHNs JI0CTYITHOCTH
Y3JI0B CETH M NapamMeTpoB
KaHaJIOB CBS3H

Hamrune

Tloutepxkka Mexanusma
obecrieuenus
PE3epBUPOBAHMS KAHAIOB
MEX1y KOMMYTATOPaMH.
ITpu 51OM B KayecTBe
KaHaJIOB MOTYT BBICTYIIATh
Kak OT/Ie/IbHbIe PHU3HYECKHEe
JIMHUM CBSA3H, TAK U
JIOTMYECKHEe KaHAIbL,
COCTOSINIHE U3 HECKOJIBKAX
(u3nuecKuX JIMHUIA CBSI3M

Hanuune

Hammune ynxuun
pedexkTomerpa (Time-
domain reflectometry, TDR)
Julsl OIIpeZIeNICHUs 0OPLIBOB
M 3aMbIKaHMH Kabes

Hanune

Hanmuue dpynxumu Auto
MDI'MDIX

Hamune

Ilouiepxka ppeiimos
60J1b11I0# TMHEI (He MeHee
9215 Baiit)

Hamune

KosuyecTBo o1H0BpemMen o
nouiepxupaembix VLAN

He menee 4096

Kosmuecrso
nouiepxkuBaeMbix MAC
a/IpecoB

He menee 32000

KosnmuectBo ARP 3anmceit

He menee 16000





image52.jpeg
Tloanepkka cTanzapra
IEEE802.3ad - Link
Aggregation Control
Protocol (LACP)

Hamiune

Tlonepxkka TEXHOIOTHM
arperammnu Ethernet kananos
¢ Ganancuposkoi mo MAC-
ajpecy
MCTOYHMKA/Ha3zHaueHus, [P-
azpecy
MCTOYHMKA/HA3HAYCHUS,
TCP/UDP-nopram
MCTOYHHKa/HA3HAYCHHS

Hamiuue

KosmuecTBo 1opToB B
arperaMoHHOM rpymmne

He menee 8

KosmuecTBo
TI0JUIEPKHUBACMBIX
arperaiMoHHbIX IPyII

He menee 64

Ilojuiepxka cranapToB
IEEE802.1D — Spanning
Tree Protocol (STP);
IEEE802.1w — Rapid
Spanning Tree Protocol
(RSTP);

IEEE802.1s — Multiple
Instance Spanning Tree
Protocol (MSTP);

Hamnune

KosmuecTBo
TIOJUICP)KMBACMBIX
9K3EMILLSPOB [IPOTOKOJIA
IEEES02.1s Multiple
Instance Spanning Tree
Protocol (MSTP)

He menee 64

Iloiepxkka cTaHaapToB
IEEE 802.1AB: Link Layer
Discovery Protocol (LLDP),
LLDP-MED:

IEEE 802.1p: Class-of-
service (CoS) prioritization;
IEEE 802.1Q: VLAN
tagging;

IEEE 802.1Q-in-Q: VLAN
Stacking

IEEE 802.3: 10BASE-T:
IEEE 802.3u: 100BASE-T:
IEEE 802.3ab: 1000BASE-
T;

IEEE 802.3z: 1000BASE-X;
IEEE 802.3x: Pause

Frames/Flow Control

Hamuue
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Toepkka Cratnueckoit
MapmpyTusanuu (RFC
1812)

Hannuue

Kosmuecrso IPv4 Unicast
MapLIpyTOB

He menee 16000

Tlouiepikka nporoxosia
Bidirectional Forwarding
Detection (BFD)

Hanmuue

Tloazepyka MPOTOKOJIOB
MapupyTusauun RIP v1/v2,
OSPF v1/v2

Hamuune

ITojutepxKa IPOTOKOJIOB
Mapuipytusanun BGP, MP-

BGP, IS-IS, OSPFv3, PIPng,

IS-IS for IPv6, IPv6 BGP
TIpH HAJITMYUH
npuobperaemMoit 0T/1e/IbHO
JIMIICH3HWMN HA pacmupenﬂuﬁ
ynkumuonan
MapuIpyTH3aluu

Hamuue

Tlomnepxxka IP MPLS npu
HAIMYKH IpHOOpeTaeMoi
OT/IE/IBHO JIMUEH3UM Ha
pacuMpeHHblil GyHKIHOHAN
MaplIpyTH3alHH

Haymune

Toiepxxa IP MPLS
Circuit Cross Connect mpu
HaJlM4uH npruobperaeMoit
OT/IE/IbHO JIMLIEH3UH Ha
paciMpeHHbIil GyHKIHOHAT
MapIIpyTH3alHH

Hamuue

Tlomiepxka VRRP

Hamuue

Tlomnepxka IPv4 GRE, IPv6
GRE uepes IPv4

Hamrune

Tlo/uiepxka cTanjiapra
802.3af na noprax
10/100/1000BASE-T RJ-45
KOMMYyTaTopa

He menee, uem Ha 8 nmoprax

Komuectso [Pv4 Multicast
MaplipyToB

He menee 8000

Tlozutepka POTOKOJIOB
MHOI0a/{PECHO nepeayn:
Internet Group Management
Protocol (IGMP) v1/v2/v3

Hammune

Tloutepxka IGMP snooping
v1/v2/v3, MLD snooping

Hamune
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Iosuiepxka npoToKosI08
PIM-SM, PIM-SSM, PIM-
DM

Hamnune

IToanepxka Multicast
Source Discovery Protocol

Hanuune

Ilomznepixka cranzapTOB:
RFC 2474: DiffServ
Precedence, including 8
queues/port

RFC 2598: DiffServ
Expedited Forwarding (EF)
RFC 2597: DiffServ Assured
Forwarding (AF)

Hamnaue

IloazepxKa MeXaHH3MOB
YIIPaBIICHHAS O4EPE/IIMH:
Weighted Tail Drop
scheduling,

Shaped Deficit Weighted
Round Robin (SDWRR)
queuing,

Strict priority queuing (LLQ)

Hanmune

Tloanepxka kiaccupuxanumn
MHOKECTBEHHBIX TOJICi Ha
L2 - L4 ypoBusix s
TIOCTAHOBKY B OY€pe/Ib i
epe3anucu

Hannune

IlepemapkupoBka mojeit
DSCP, IEEE 802.1p u IP
precedence Ha JIOrHYECKHX
L3 unrepdeiicax VLAN

CoortsercTue

KoJmuecTBo anmaparHbix
ouepezeii Ha 1OpT

He menee 8

Tloepikka GpyHKinn
CTCKMPOBAHMS
KOMMYTaTOpPOB I1p¥ KOTOPOii
HECKOJIBKO 00Be/IMHEHHBIX B
CTEK KOMMYTAaTOpOB
NPEJICTaBISIOT cobOM
€/IMHOE JIOTHYECKOe

YCTPOHCTBO

Hamune

KonmuecTBo KoMMyTaTopos,
KOTOpPBIE MOKHO
00BEIMHUTH B CTEK

He menee 10

Bo3smoskuocTh 06bemuenns | Hannuue
B CTEK KOMMYTaTOpOB

PpasIMuHbIX MOJelei

Bo3moxHoCTh Hammune

HCII0JIb30BAHUSA KaK
CIICHHATH3UPOBAHHBIX
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unTepdeiicoB kommyraropa

JUIA NOACOCAMHCHUA K CTCKY.

TaK U [OPTOB
10GigabitEthernet npu
Halm4uu
COOTBETCTBYIOIIETO MOJIJIst
paclMpeHus

ArperupoBaHHasi
MaKCHMaJlbHast
TIPOM3BOJIMTEIBHOCTD IIMHBI
creka, I'6ut/c

He menee 128

3amuTa noICHCTEMBI
YIpaBJICHUs OT aTaK TUIA
«OTka3 B 00CIyKUBaHUNY»
(DoS)

Hamuune

Kommuectso
TOJIEPKMBACMBIX CIIHCKOB
KouTpoJist gocryna (ACL)

He menee 7000

Tloepxxa:

e Port-based ACL
(PACL) juist
BXOJIAIIEro TpaduKa;

e  VLAN-based ACL
(VACL) s
BXOJISLIEr0 1
HCXOJISIIIIEro
Tpaduka;

Router-based ACL (RACL)
JUISt BXOAALIETO M
MCXO/s1IEro Tpaduka

Hamuune

Tlouieprkka BXOAAIINX U
uexoasumx L2-14 mmcros
KoHTpos jocTyna (ACL), a
TaKXke BO3MOXKHOCTh
cosnanus ACL na nopry,
VLAN, u
MapuipyTH3HpyeMOM
unrepdeiice

Hannuune

ITonepxka orpanuyenus
kosmyectBa MAC-aapecos
Ha 10Ty

Hajmune

B03MOXHOCTb py4HOl
HACTPOMKHM pa3spereHHbIX
MAC-azipecoB Ha nopry

Haymune

Iloutepkka Mexanusma
Dynamic ARP inspection
(DAI)

Hamrane

Ioiepxka Mexanusma IP
source guard

Hamrane
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Ilomnepxka Mexanusma
DHCP snooping

Hamnune

Ionepxxa mpoTokoia
802.1X

Hamnuue

Ilouiepxka Haznauenus
JINHAMWYECKHUX CITMCKOB
KOHTPOJIs I0CTYIIa IPH
ayTeHTH)HKAIHH 110
nporokoury 802.1X Ha
ocnoBe arpubyroB RADIUS

Hammuune

Tloutepxxka 11poToKos108
RADIUS u TACACS+

Hanuune

Tlomnepxkxka Tunos 802.1X
EAP:

* Message Digest 5
(MD5),

e Transport Layer
Security (TLS),

e Tunneled Transport
Layer Security
(TTLS),

Protected Extensible
Authentication Protocol
(PEAP)

Hamune

Tlomnepxkka cTanzapToB
Y.1731, IEEE 802.1ag

Hannune

Toanepxxka sFlow RFC
3176

Hamune

Hamuuue XK nucnuies s
BBIBO/Ia HHMOPMALMH
6a30BOr0 COCTOSHMS

Hamrune

Tomnepxka HTTP/HTTPs
YNpaBICHMs

Hamune

Tomnepxka SSHv2/Secure
Copy

Hamuune

TlouiepxKa poToKoIa
SNMP v1/v2¢/v3

Hammaue

IToutepxxa RMON (RFC
2819), I'pynmst 1,2,3,9

Hanuune

Tloutepxkka
KoHduUrypannonHoro daiiia
ASCII

Hamune

IMoayepxka Xpanenns Ha
YCTPOHCTBE pe3epBHOM
KOH(Urypauuy yerpoiictsa

Hamuane

Tloutepkka XpaHeHus: Ha
YCTpOHCTBE pe3epBHOMI
KOH(HUIypauuu yCTpoHCTBa,
a TaKXe BO3BpaT YCTpPoHCTBa

Hanuune
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Ha NPEIbUTYIILYIO
KOHHUIYpaLHIO, NOUIEPKKa
BO3Bpara ycTpoiicTBa Ha
npesbiIynyio Bepeuio 110

B03MOKHOCTB BBIIOIHCHUS
HACTPONKM YCTPOHCTRA
uepe3 web-unrepdeiic

Hanuune

ITosyiepxka NpoTOKOJIOB
NTP, DNS resolver, Syslog

Hanmune

Tomepxka
ynxumonansuoctn DHCP
cepsepa, DHCP Relay

Haymune

4.4. Kommyrarop (tun 4)
IIPOM3BOJACTBA
Juniper**¥¥, g
KoJMyecTBe 2 T,

ITopt USB s 3arpy3ku
KOH(Urypaumn u
NPOBE/ICHUS ONEpalyii 1o
MOJIEPHU3AIMH
1porpaMmHoro obecneuenus

Hanmmune

TIpoM3BOAMTEIILHOCTE
KOMMYTATOpa B MJIH.
[IaKETOB B CEKYHILY

He menee 77,4 MJIH. ITAaKETOB B
CeKYHJTY

TIpon3BoMTEILHOCT He menee 104 I'out/c
KOMMyTaTopa

O6beM onepaTUBHOM He menee 512 M6aiit
HaMSATH

O6bem Flash-namsTi

He menee 1 I'Gaii

KommyTtatop nomken
paboTarth 10/l ynpasjeHnem
MOTy/IbHOM ONEpaLMOHHOM
CHCTEMBI, [103BOJISIOIICH
TIPOMU3BO/IMTE 3AITYCK,
OCTAaHOBKY, Tlepe3arpy3ky
OT/EJIBHBIX IIPOrPAMMHBIX
TIpoIeccoB 6e3 BIUSHUS HA
napyrue paboraromue
TIPOLIECCHI

Hanuune

®opwm dakTop

J11st yCTaHOBKY B CTOMKY 197
(MMeIONIYIocs y 3aKa34nKa)

T"aGaputsl 110 BeICOTE

He menee 1U

Moyis ¢ yerbipbmst SFP- Hannune
unTepdeiicavu cranjapra
1000BASE-X

Tlojutepikka ceTyrommx Hamuune
THIIOB TPAaHCHBEPOB:

1000BASE-T, 1000BASE-
SX, 1000BASE-LX,
1000BASE-LH/ZX,
100BASE-FX, 100BASE-
BX
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Touiepxka digital optical
monitoring (DOM)

Hamnune

KomyecTso ne
6JI0KMpYeMBIX, paboTalomMX
Ha TOJIHOH CKOPOCTH CPeJIbl.
TIOPTOB CTaH/apTa
10/100/1000BASE-T RJ-45

He menee 48

Hamuuue BbLIC/ICHHOTO
unrepdeiica
10/100/1000Base-T st
ynpasienus depe3 Ethernet

Hanmune

Hamume KoHCO/IBHOTO
TIOpPTa JUISt yTIPABJICHHS 110
nporokoiy RS-232

Hammune

Tlotepka paGoTsl OT ceTn
anexkTpormranus 220B ¢
yactoro#t 50 I'g

Hammune

MakcumaibHoe
sHepronorpedieHune
KOMMYTaTopa

He 6osee 100 Bt

KoMILIeKT OCTaBKH J0IDKEH
BKJIIOYATh:

- KabeIb 2JIeKTPONHTAHMS
Tina C13 B C14 — He MeHee
1 mr.,

- KOHCOJIbHbI Kabeib,

- Habop Juis MOHTaXa B
CTOMKY

Hanuune

Tlouiepxxka Bo3Bpata
ycTpoiicTBa Ha
TPEABLIY IO
KOH(UIypauuio 1o
HCTEYEHHUIO 3a/[aHHOTO
BPEMCHH

Hammuue

Koummuectso cecenit s
anamm3a (mirroring)

He menee 1

Tlouiepxka ananusa
Tpaduka (mirroring) Ha
nopry, VLAN

Hamuue

Tlouiepxka ananmsa
Tpaduka (mirroring)
HECKOJIBKAX TTOPTOB
Ha3HAYCHHA B OJMH [IOPT
anam3aropa

Hanune

Ioutepxka Mexauu3Ma
obecrieyeHns
Pe3epBUPOBaHMS KaHAJIOB
MEX/Ty KOMMYTaTOpaMH.
Ilpu 5TOM B KauecTe

Hanmuune
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KaHaJIOB MOI'YT BBICTYIIATh
KaK OTZACIIBHBIC HH3HICCKHE
JINHUM CBA3H, TaK U
JIOrHYECKUE KaHAJIbI,
COCTOSIIMNE U3 HECKOJIBKUX
(U3MUECKUX JIMHAN CBSA3N

Hanmuue Gynxumn
pediexkromerpa (Time-
domain reflectometry, TDR)
JUIst Onpe/iesieHnst 0OPBIBOB
M 3aMbIKaHHUii Kabess

Hanmune

Haymune ¢pynxmmu Auto
MDI/MDIX

Hamuune

Tlomepxka dpeiiMoB
60s1b1I0H UTMHBI (HE MeHee
9215 Baiit)

Hamune

KomuecTBo 0/1HOBpeMEHHO
nojyiepxkuBaeMbix VLAN

He menee 4096

Konmuectso
nojuiepkuBaeMbix MAC

ajpecoB

He menee 16000

KommuectBo ARP 3anmceit

He menee 2000

Tlouiepxka cranjapra
IEEE802.3ad — Link
Aggregation Control
Protocol (LACP)

Hannuue

Tloaiepkka TEXHOJIOTHH
arperauuu Ethernet kanaios
¢ Ganancuporkoi mo MAC-
anpecy
MCTOYHMKA/Ha3HayeHus, [P-
ajpecy
MCTOYHMKA/HA3HAYCHHS,
TCP/UDP-noptam
MCTOYHHMKA/HA3HAYCHHUS

Hamuue

KonuuecTBo nopTos B
arperanyoHHON rpymnme

He menee 8

KomuectBo
TIO/UICPKMBACMBIX
arperalMoHHBIX TPynn

He menee 32

IlouiepxKa CTaHIapToB
IEEE802.1D — Spanning
Tree Protocol (STP):
IEEE802.1w — Rapid
Spanning Tree Protocol
(RSTP);

IEEES802.1s — Multiple
Instance Spanning Tree
Protocol (MSTP);

Hamuue
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Komyectso
MOJIEPKMBAEMBIX
9K3EMILISPOB IPOTOKOIA
IEEES02.1s Multiple
Instance Spanning Tree
Protocol (MSTP)

He menee 64

IlojuiepXKa CTaH/1apTOB
IEEE 802.1AB: Link Layer
Discovery Protocol (LLDP),
LLDP-MED:

IEEE 802.1p: Class-of-
service (CoS) prioritization;
IEEE 802.1Q: VLAN
tagging:

IEEE 802.1Q-in-Q: VLAN
Stacking

IEEE 802.3: 10BASE-T:
IEEE 802.3u: 100BASE-T;
IEEE 802.3ab: 1000BASE-
Ty

IEEE 802.3z: 1000BASE-X:
IEEE 802.3x: Pause
Frames/Flow Control

Hamune

Tlomepxkka Craruueckoi
mapupyTu3sanus (RFC
1812)

Hannuue

Kommuectso [Pv4 Unicast
MaplipyToB

He menee 6500

TlouiepKa NpoTOKOIA
Bidirectional Forwarding
Detection (BFD, npu
HaIH4Me OTC/IBHO
npuobpeTaeMoii JIMUEeH3uH)

Haymuue

IlouiepxKa MPOTOKOJIOB
mapupyTusauny RIP v1/v2,
OSPF v1/v2 (11pn Hanu4ue
OT/IeNBHO IpHOOpeTaeMoi
JIAIIEH3UH)

Hamuuue

Iloanepxka VRRP (nipn
Ha/IM4Ke OT/IEIBHO
nprobpeTaeMoii JIMICH3MH)

Hamuue

TloutepKKa IIPOTOKOJIOB
MHOI'0aJIPECHOI Tepeiayn:
Internet Group Management
Protocol (IGMP) v1/v2/v3
(1pu HAIMYME OTACILHO
1pro6peTaeMoil JIMIEH31H)

Hanuuue

TlouiepXKa CTaHapTOB:

Hannuue
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RFC 2474: DiffServ
Precedence, including 8
queues/port

RFC 2598: DiffServ
Expedited Forwarding (EF)
RFC 2597: DiffServ Assured
Forwarding (AF)

TlojyiepKka MeXaHU3MOB
VIIPaBIIEHHs OYEPEISIMHU:
Shaped Deficit Weighted
Round Robin (SDWRR)
queuing

Hammuue

Tloutepxka KiaccnpuKanuu
MHOKECTBEHHBIX IOJIEH HA
L2 — L4 ypoBusX 115
TIOCTAHOBKH B OYepelb ¥
nepe3anucu

Hamune

TlepemapkupoBKa nosei
DSCP, IEEE 802.1p u IP
precedence Ha JIOTHYECKHX
L3 unrepdeiicax VLAN

Hamuue

Kosmuecto anmnapaTHbIX
ouepeieii Ha OPT

He menee 8

Tlowiepikka dyHKuuu
CTEKMPOBAHHS
KOMMYTATOPOB IIPH KOTOPOii
HECKOIbKO 00beIMHEHHBIX B
CTeK KOMMYTATOpOB
NPEeCTABIAIOT COGOH
€JIMHOE JIOTHYECKOE
YCTPOHCTBO

Hanuuue

Ko/IM4ecTBO KOMMYTaTOPOB,
KOTOPBIC MOXKHO
0OBCAMHUTD B CTEK

He menee 4

3ammTa 1nojCHCTeMBI
YIpaBIIEHUs OT aTaK THIA
«OTKa3 B 06CITy)KMBAHHI»
(DoS)

Hamuue

Konuuectso
NOJIEPIKMBACMBIX CITHCKOB
xouTpoJs joctyna (ACL)

He menee 1500

Tloepxxka:

e Port-based ACL
(PACL) uis
BXOJISIIIEro Tpaduxa;

e VLAN-based ACL
(VACL) s
BXOIALIErO ¥
HCXOJISIEro
Tpaduxa;

Hammuue
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Router-based ACL (RACL)
JUISE BXOAALICTO 1
HCXO/siLIero Tpapuka

TTojuiepXKa BXOASAIIHUX X
uexonsumx L2-1.4 muctos
xontpous gocryna (ACL), a
TaKXKe BO3MOXKHOCTH
cosaanus ACL na nopry,
VLAN, 1
MapIIpyTH3UPYEMOM
unrepdeiice

Hanmuue

Tlozyteprkka orpaHuueHus
konuuecta MAC-aapecos

Ha NPTy

Hamuue

B03MOXKHOCTB py4HOI
HACTPOWKM pa3peleHHbIX
MAC-ajipecoB Ha opTy

Haymuue

[Toiepxka MexaHn3Ma
Dynamic ARP inspection
(DAI)

Haymune

TToaznepxka Mexanusma IP
source guard

Hamune

TloiepikKa MeXaHu3Ma
DHCP snooping

Hamuue

TTojiepKa IpOTOKOIA
802.1X

Hamiaue

TlojuiepkKa Ha3HAYCHUS
JIMHAMHYCECKUX CIIUCKOB
KOHTPOJIS IOCTYyIa P
ayTeHTH(UKALUH 110
npotokory 802.1X na
ocnose arpubyroB RADIUS

Hamuue

ITozepxKa IIPOTOKOJIOB
RADIUS u TACACS+

Hanmuue

Ilomnepxxka Tunos 802.1X
EAP:

e Message Digest 5
(MD5),

e Transport Layer
Security (TLS),

e Tunneled Transport
Layer Security
(TTLS).

Protected Extensible
Authentication Protocol
(PEAP)

Hamnuue

Tloaznepxxa sFlow RFC
3176

Hamune





image63.jpeg
Tomnepxka HTTP/HTTPs | Hamrame

yIpaBIeHAs

Tlouiepxxa SSHv2/Secure Haymuue
Copy

TlojuiepiKKa IPOTOKONA Hanuuue
SNMP v1/v2¢/v3

Tlomiepxkka RMON (RFC Hamune
2819), I'pynmsi 1,2,3,9

Tlomepxka Hamuwne
KOH(UTypaUHOHHOTO (aitia

ASCII

TloayepxKa XpaHeH!s Ha Hamuue

ycTpolicTse pe3cpBHOi
KoH(Urypauuy yCTpoHcTBa
TlozuiepkKa XpaHeHus Ha Hammuue
ycTpoiicTBe pe3epBHOi
KOH(HUTYpalMH YCTPOHCTBA,
a TaKKe BO3BPAT YCTPOHCTBA
Ha IpeIbITyILYI0
KOHQUTYPAIHIO, O/UIEPXKKA
BO3BpATA YCTPOHCTBA HA
NpeIBLIYLLYIO BEPCHIO 110
Bo3MoxkHOCTh BhmoHenus | Hamrane
HAacTPONKHM ycTpoiCTBa
uepe3 web-untepdeiic

TlouiepikKa IPOTOKOJIOB Hamuue
NTP, DNS resolver, Syslog
Tloiepxkka Hanmuue
dynxmuonansroctn DHCP

cepsepa, DHCP Relay

3k % KomMmyTaTOp IIPOM3BOJICTBA Juniper HEOGXOMM UL YBETHHEHUS OTKa30yCTOHYHBOCTH,
[MOpTOBO# EMKOCTH IPOITYCKHOM CTIOCOGHOCTH CETH NIepeaatin JIaHHBIX, TOCTPOEHHOT Ha 6a3e

Gopy10Banus Juniper ¢ IPUMEHCHACM TeXHOJIOTMH BAPTYAJIBHOTIO 11aCCH «Virtual Chassis»,
Foaao;momeﬁ LLEHTPATH30BAHHO YIIPABIATH KOH(QUIYPAUMSMHU U BBITIOTHATL 0GHOBJICHUS
[IPOLUMBOK BCEX y3JI0B BUPTYAILHOTO KOMMYTATOpa U3 €/IMHON KOHCOJIH. TlocTaBiseMblii B pamMKax
lokasaus yCIIyr KOMMYTATOp J0JIKEH 061aaTh GyHKIMOHATIOM PE3ePBUPOBAHMS PECYPCOB
[mporieccopa ¥ NaMsTH BEAYIIero KOMMYTAaTOpa BUPTYallbHOTO HIacch «Virtual Chassis», @ TaK Xxe¢
lMETh BO3MOXKHOCTb PabOTaTh B PEKHME MOLYJILHOTO paciIMpenHs IOPTOB B CITydae €CIl B CTCKS
ke nMeeTcst 2 U 6oJ1ee KOMMYTaTOpOB.

coorsercTeuy ¢ 11 1 1. 1 cr. 33 44 @3 «O KOHTPAKTHOM CHCTEME B cepe 3aKyrnoK TOBApOB,
abor, yciyr s obecnedenns [OCY/IAPCTBEHHBIX ¥ MYHHMLMIATHHBIX HYH/D yKa3aHue Ha
[roBapHible 3HAKK BO3MOXKHO B ClIydac HECOBMECTIMOCTH TOBApOB, Ha KOTOPHIX Pa3MeIIAOTCs
ITpyrue ToBapHbIC 3HAKH, ¥ HEOGXOIMMOCTH 0BECTIeYeHMs B3aNMOICHCTBHS TaKUX TOBAPOB C
HroBapaMH, HCIIOJh3yEMBIMH 3aKa3THKOM, & TAKKE CJTyuaeB 3aKyIIOK 3allacHbIX HacTeli i pacXO/IHbIX]
IMaTepHaioB K MalIMHAM 1 060pyA0BAHHIO, HCTIOIE3YEMBIM 3aKa3uMKOM, B COOTBETCTBHH C
lrexnmuecKoil IOKyMEHTAIMEH Ha yKa3aHHbIC MAIIMHDL U 06opy10BaHKE.
4.5. MescereBoii oxpan B | [Ipon3BoauTeIbHOCTE He menee 850 Mout/c

KosmgecTse 1 mT. MapIIpyTH3aTopa B pekuMe

MEKCETEBOrO
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9KPaHUPOBAHUS IIPH
06paboTKe MAKETOB JUIMHOH
He mMeHee 1516 6aiT

11pou3BOTUTEILHOCTE
cHCTeMBbI OOHApYKEHUS 1
IIpeIOTBPAIEHHs!
BTOPKCHHI

He menee 65 M6ut/c

Tlpon3ssoanteiabaocts IPsec
VPN npn o6padotke
NaKeTOB JUIMHOM He MeHee
1516 Gaiit

He menee 85 M6ut/c

O6beM onepaTHBHOH
namMaTH

He menee 2 I'6

Kosmuectso Vian

He menee 64

Onepauuouﬂaﬂ cucTema.
T103BOJISIOLIAs [TPOU3BOUTE
3aITycK, OCTAHOBKY,
nepe3arpy3Ky OT/e/IbHBIX
TPOrpaMMHBIX IIPOLECCOB
6e3 BIMSHMS HA JIpyrHe
paGoTaloNIHe NPOLECCh

Haymune

B03MOKHOCTB IAKETHOIO
[PUMEHEHHUS KOMaH)1
KOH(Urypauuu

Hamuue

B0O3MOKHOCTB IIPUMEHEHHS
[IPOBEPEHHOM
KoHurypanuu B 3apanee
YCTAHOBJICHHOE BpeMs

Hannuue

B03MOXKHOCTh BO3BparTa Ha
TpEABIIyTyIo
paboTocrocoGHyI0
KOHUrypauuio

Hanuuue

Bo3moxHOCTE MPUMEHECHUS
HACTPOEK I10 PacIuCaHuIo

Hanuune

KounuyecTBo 1OpTOB
Ethernet 10/100Base-T RJ-
45

He menee 6

KosnmuecTso nopTos
Ethernet 10/100/1000Base-T
RJ-45

He menee 2

Tlopt USB mu1s 3arpy3ku
KOH(Urypaunu u
[IPOBE/ICHHS ONEpaLHii 110
MOJIepHH3aIIH
[POrpaMMHOI0 0OecTeueHus

He menee 2

KoHCOIBHOTO 110pTa JUIst
HACTPONKH yCTpOHCTBA

Hannuue
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TTojyieprka paboThbl OT CCTH
anextponuranns 220B ¢
yacroroil 50 't

Hamuuue

MaxkcumaibHoe
suepronotpebienue
KOMMYyTaTopa

He 6osee 60 Bt

Ilouiepxka GyHKIAK
HACTPOMKH IPOrPaAMMHBIX
NpoGHMKOB B BHJIE T1AKECTOB
npotokooB ICMPs,
UDP/TCP, HTTP st
OIpeIe/ICHAA JI0CTYITHOCTH
Y3JI0B CeTH M TTapaMeTpoB
KaHaJIOB CBS3N

Hamuue

Vuer CTaTHCTHYECKOH
nH(bOPMAIIMK O NIOTOKAX
JIaHHbIX, 00pabOTaHHBIX
MaplIpyTH3aTOPOM.
Hudopmanus 10/0KH
BKJIFOYATh a/Ipeca
OTHpaBUTEIIs ¥ MOJyYaTess,
BpeMs Hayasla ¥ OKOHYaHHs
oOMeHa IaHHBIMH,
naeHTHOUKATOPEI
POTOKOJIOB TPAHCIIOPTHOIO
YPOBHS

Hammuue

4.6. MapmpyTH3aTOp
Cisco*****, p
Kkoauyecrse 1 mT.

Kommuectso WAN nopTos
10/100/1000BASE-T

He menee 3

Hurepdeiicnas kapra
VDSL2/ADSL2+c¢
TOJUIEPIKKO# [IPOTOKOIIOB
ADSLI1, ADSL2, ADSL2+,
VDSL2, ITU G.992.5 Annex
M, ITU G.993.2 (EHWIC-
VA-DSL-M)

Hanmmuue

KonuuecTBo uHTEpdheiicHbIX
kapt VDSL2/ADSL2+

He menee 1

16-xanansnbni DSP-Mo/1yIB
Juist 06paboTKH rosoca 1
sujeo (PVDM3-16)

Hanuuune

KommuectBo DSP-Mojtysieit

He menee 1

Kosmuectso ciroros EHWIC

He menee 4

KomauecTso ciotoB PVDM3

He menee 2

O6BeM onepaTHBHOH
namATH

He menee 512 M6aift
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| MCHIOJIHUTEIILHBIX OPraHoB
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| ILIAHOB M [IPOCKTOR 110
niopmartusanmm B
Hosocn6upcerkoit o6nacr;
B PAMKaX rocy1apCTBeHHOI
| iporpammer HosocuGupekoii
‘OGJJaCTM «Passurue
[ nudpacrpykrype
1H(pOPMALHOHHOTO 0B1wecTBa
| Hosocnbupexoit o6mactu na
2015-2020 ross1».

|13 “Hanmeﬂosaﬂue MEpOIpPUSTUS

| TOCYAapCTBCHHOM (BEOMCTBEHHOIH)
|Tiporpammel HosoeuGupckoit obmacti (¢
}yKa}aHMEM IIYHKTa HCPCHHs MCPOHPHSITHT
| IPOIPAMMBL 1 €€ peKBH3ITOB)

14 | Cpoxu nocrasku TOBAPA, BBINOJIHEHNS pad
| OKaszaHus yeayr o KOll'l'p‘dl\"l'y
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KoJ/1MuecTBO CJI0TOB AL
KapT BHELHEH MaMiTH
(Compact Flash)

He menee 2

EGWM BHCIIHEH NaMATH

He menee 256 MGaiit

‘T(OHCUIII:HH;I nopt

Hanmune

F(unmecnm USB-1opToB

He menee 2

\ Oynxumonan DMVPN

Hanmune

TlojuiepKKa IIPOTOKOJIOB
IPv4, IPv6, Static Routes,

OSPF, EIGRP, BGP, BGP

Router Reflector, IS-IS,
IGMPv3, PIM SM, SSM,
DVMRP, BVD, IPv4-to-
IPv6 Multicast,
MPLS,L2TPv3, 802.1ag,
802.3ah, L2 and L3 VPN

Hamauune

B03MOXKHOCTB yﬂpaBﬂCHHﬂ

TpaQuKOB: QoS, Class-
Based Weighted Fair
Queuing (CBWFQ),
Weighted Random Early
Detection (WRED).
Hierarchical QoS, Policy-
Based Routing (PBR),

performance Routing (P{R),

Network-Based Advanced

Routing (NBAR), Mobile IP,

Multicast Authentication

Hamune

CHCTEMBI TMTAHUA (RPS)

B03MOKHOCTD NO/IKIIOYCHHA
JIOTIOJIHHUTEIBHOM pe3epBHOi

Haymune

CoBMECTUMOCTB C
nmeromeiics y 3akasunka
e/MHOM cUCTEMOii

ynpanneﬂuﬂ [lpUBOlIHHMM u

6eCTIPOBOJIHBIMH CETAMU
Cisco Prime

Hannuue

9JIEKTPOTHTAHUSA 220B ¢
yacroroit 50 I'il

Tlomepxkka paboTsl OT CETH

Hammune

Beicora

He Gonee 89 MM

1lupuna

He Gosee 439 MM

Tnybuna

He 6osee 306 Mm

Bec

He 6onee 10 xr.

BKJIIOYATh!

rK().Vll'l.‘"lel('l' TI0CTABKHM J10JIKEH

Hannune
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- MapuIpyTH3aTop,

- untepdeicnas KapTa,

- DSP-moyJib,

- JMUEH3MH U1K
MCIOJB30BAHMS YKA3AHHBIX

TIPOTOKOJIOB ¥ CEPBUCHBIX

MojTyIei,

- kabeJtb IEKTPOIUTAHUA —

ne Menee | WT.,

- NaKeT J.IDKYMCHTN.[HH.

pes*xx papmpyrmusarop Cisco HeoOX0MM B IIEJISX PaCIIMpEeHNMs [IPOITYCKHO# CIIOCOGHOCTH 1

10pTOBO EMKOCTH CETEBO uH(PACTPYKTYPBI.
IB coorsercTsuy ¢ 1. 1 4. 1 cT. 33 44 @3 «O KOHTPAKTHOMH CHCTEME B cepe 3aKynox TOBApOB,

lpaBoT, ycyr /u1st obecredens rocy1apCTBCHHEIX ¥ MYHMLMIATBHEIX HYK/1> YKa3aHue Ha
[roBapHbIe 3HAKHM BO3MOXHO B CITydac HECOBMECTHMOCTH TOBApOB, HA KOTOPBIX PasMeIIAIOTCs
jipyrye TOBapHbIC 3HAKH, ¥ HEOOXOIMMOCTH 0BeCTIeten sl B3anMO/IeHCTBIS TakiX TOBApOB c
roBapaMH, MCIIOJIb3YEMBIMH 3aKA3HKOM, 2 TAKKE CIydaeB 3aKyTIOK 3amacHbIX yacTeii 1 pacXo/HbIX|
aTepualioB K MAIIMHAM 1 060PY/I0BAHHIO, MCIIONB3YEMBIM 3aKa34MKOM, B COOTBETCTBHH C
rexHMUECKOM JIOKyMEHTAIMEH Ha YKA3AHHbIC MAIIHIb] ¥ o6opyzoBanne.

4.7. Kommiaext AxTuBanus GyHKIHOHATA Haymune
pacmupenns obHapyKeHus 1
$ysxumonana npeIoTBPALICHAS

MEKCETEBOr0 IKpaHa | BTOPKCHHI
Juniper****** Trmn 2
B KoJIMYecTBE 2 T,

Cpok jieficTBus He menee 3 et

ek KoMIUIEKT paciupenus GyHKImoHama TpelyeTcst JUlsl paciupeHus yHKIHOHANA
MeIoIMXCsl y 3aKa3unKa MEXKCETEBbIX IKPAHOB Juniper SRX3600.

B coorsercreum ¢ 1. 1 4. 1 cr. 33 44 @3 «O KOHTPAKTHOM CHCTEME B cepe 3aKynoK TOBapOB,
paGor, ycayr U1 ofecieuen s rocy1apCTBeHHEIX ¥ MyHUIMIATBHBIX HYXK» yKa3aHHe Ha
roBapHEIE 3HAKH BO3MOXKHO B CIIyHac HECOBMECTUMOCTH TOBApOB, HA KOTOPBIX PAa3MEIIAIOTCH
lpyrie ToBapHbIe 3HAKH, 1 HEOGXOMMOCTH oBecrieueH s B3AMMO/ICHCTBHS TAKUX TOBAPOB C
roBapaM, HCTIONE3YCMBIMH 3aKa3UHKOM, a TAKOKE CIyHach 3aKyTOK 3aIIaCHBIX YacTeHl 1 PaCXOHBIX
MaTeprasioB K MalMHaM M 0GOpY/I0BAHMIO, HCIIOJL3YEMBIM 3aKa3unKoM, B COOTBETCTBHHM C
eXHIYCCKOM JIOKyMEeHTauueil Ha yKa3aHHbIe MAlIMHbL U 06opyI0BaHKE.

HauveHoBanue | Tloka3aTeH /18 ONpe/IeeHHs COOTBETCTBUN
5. CucreMa pe3epBHOI0 KONMPOBAHUS
5.1. Jlenrounas ®opm akTop I8 yCTaHOBKH B CTOKY 197
OubanoTexa, B (umerontyrocs y 3aka3unKa)

KoamvecTse 1 mT.

T'abapuTs! O BEICOTE He Gonee 6U

KommaecTso noyiepxusaembix | He menee 32
KapTpHDKel
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Tun noepXuBacMoro
npuBozAa

He menee LTO-7

Kommuectso nouiepxusacMerx | He menee 2
NPHBOJOB

Konm4ecTBO YCTaHOBJICHHBIX He menee 2
IPUBOJIOB

Tun unTepdeiica nepeaain FC

JIaHHBIX ajianTepa

MakcuMalIbHO BO3MOXKHAS
CKOpPOCTh nepeuaqm JaHHBIX
KaXK710ro nopra

He menee 8 I'Gut/cex

OnTnyecKuit
HPHEMOHQPCHGT‘IHK nopra

Hamruue

PesepBupOBaHHKE
(my6:MpoBaHue) NOACACTEMbI
snexrponuTanus (610K0B
NUTAHKA)

Hanuuune

Kabenb U1st OAKITIOUEHUs K
MOJIYyJIHO NIEKTPOIHTAHMSA, B
KOIMYecTBe 2 LT

Tun xa6enst — C13-C14

JlnuHa — He MeHee 2,8 merpa

KapTpu/K, B KOJIMYECTBE 40
WT.

Tun kaprpumwka — LTO-7

KapTpH/vK, B KOJIH4eCTBE 2
mT.

THI KapTpHLKa — THCTSIMI

KpenexHbli KOMILIEKT U1
ycranopku B mkad 19”

Hanuuue

5.2. Kommiext
pacmupenust
dynxumonania,
Kkoamyecrse 1 mT.

KapTpu/K, B KOJIMUECTBE 60
INT.

Tun kaprpamka — LTO-6

DTHKETKH CO IITPUX-KOJAOM -
Ha4Iue

TpeGoBanus COBMECTUMOCTH

Kaiplit 2JIeMEHT KOMIUIEKTa
pacumpenus QyHKIHOHANA
COBMECTHM C MMEIOIIEACs Y
3aKa3umKa JICHTOYHOH
6uGmotexoi Gu6morexn IBM
TS 3310 (product number: 3576-
L5B), cornacuo TpeboBaHMsIM
pPOM3BOAMTE1S 0GOPYAOBAHMS.
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HauveHoBanue |

Iloxa3aTeju VIS Onpe/ie/IcHUs COOTBETCTBHSA

6. [porpamMmHuo-

annapaTHbIi KOMILTEKC 1y 0/ mKauun BI0-pecypeoB.

6.1. Cran/iapTHbIe XaPAKTePUCTHRH
Ba aHcMpOBIIMK | bajaHCHPOBKA HAIPY3KH CEPBEPOB (SLB) s
HATPY3KH, B | nporokonos TCP/UDP Haymune
KOJIu4ecTBe Vckopenne o6paGoTku SSL- Hanuuue
2mr. coe/IMHeHus/ pa3rpy3ka Ha OCHOBE ASIC
TlepeK/TIo4eHME NI0TOKA KOHTEHTA Ha YPOBHE Hanune
NPHIIOIKEHUI (Layer7 Content Switching)
'V cOBEpPIIEHCTBOBAHHBIN MEXaHH3M Haymuue
KOLIMPOBAHKS, 1IPO3patiibiiiia ypoBHe
IpAIOKEHHT JULS IIPOTOKOIIOB HTTP/HTTPS
ONTHMH3MPOBAHHOE CHKATAC U1 CTATHYECKOTO 1 Hamune
mnammueckorokontenta HTTP/HTTPS
CucTeMa Ipe/I0TBPAIeHUs propkenuit (IPS) na Hanmuue

VposHe 7, coBMECTHMAC cucremoit SNORT

TlojulepXKa BUPTYa/lbHBIX CCPBEPOB

He menee 1000

TloayiepKa pealbHbIX CEPBEPOB

He menee 1000

Tloanepxka [Pv6 — anpecauus 1 Hamune
(yHKIMOHATBHBIE 0COOEHHOCTH

IPv6 — IPv4 aByHanpaBieHHOE peobpasoBanue Hammune
Ilepeanpecauus Ha OCHOBE npeobpa3oBaHus Hasmune
certenbix aapecos (NAT)

To/uiepkKa KOH(HUIypaluii ccpBepa ¢ IPAMBIM Hanmnuue
BozspatoM (DSR) - Direct Server Return

Tloanepxkka cyx0bl TepMunazos MS Terminal Hanmune
€O BCTPOSHHO (pyHKUMEH Tepe3alTycKa cececHu

TlojUiepkKa HACTPOHKH KOHQUIypauu S-NAT Haymume
VLAN Trunking (802.1Q) Haymune
Kanasn pesepsupoBanue (110JUICPXKHBAIOTCH Hammune

pexumsi: 802.3ad, 3anpoc Ha
0TKa30yCTOHYMBOCTH)

IIponsBoaUTEILHOCTH

MakcumaibHas IPOITyCKHasi ClIocO6HOCTH
GasaHcupoBKH Ha yposie L4

He menee 6,2 I'6ut/c

MakcnMabHas IPOIyCKHas Crioco6HOCTh
Ganancuposku Ha yposue L7

He menee 6 I'out/c

MakcumasibHast IPOITYCKHast ClIOCOOHOCTh He wmemee 8%9492
untepdeiica Mbur/c

L7 (HTTP) 3anpocoB B CeKyH1y He menee 165,000

L7 0/HOBPEMEHHBIX OTKIIIOUEHAH He menee

0JIHOBPEMEHHBIX COCMHEHNH Ha ypoBHE L4

He menee 12,800,000
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Vexkopenne 06paboTKH SSL-coeuHeHIA

Jlo se MeHee 5000

TpaH3aKumi B CEKyHIY
(TPS)

@ynxuun SSL

Vckopenne 06paboTKi SSL-cocaunenns na 6ase Hanmnuune
ASIC ¢ nojuIepXKKOi RSA-xmoueit

TloazepKa pacliMpeHHbIX cepTuuKaTOB Hannuue
nomuHocTH (EV) — Extended Validation

Peanusanus SSL 110 CTanapTam PCI-DSS Haumuue
Tloanepxka SSL-cepruduxaroB He menee 1000
Tloanepxa cepTuduKkaTos APyrux u3zarenei Haymuue
ABTOMAaTHYECKOE POPMHPOBAHHE LCTIOUKH SSL- | Hamuume
cepruuxaron

Tenepatiysi 3apoca Ha MoJIHeD SSL- Haymuue
cepruduxara (CSR)

STARTTLS jutsi pa3rpy3KH 0UTOBBIX Hamuue
TPOTOKOJIOB (POP3, SMTP u T. 1)

FIPS 140-2 Level 1 Hamuue
TIpoBepKa COCTOSHUS U BBICOKAS

0TKA30yCTOHYMBOCTE

TCMP-1poBepKa 3/10p0Bbs MAIMH epmbl Hanmuue
cepBepoB

TIpoBepKa 110 YPOBHIO 7 ans DNS, FTP, HTTP, Hamuue
IMAP, NNTP, POP3, SMTP, WTS (RDP),

TELNET

ABTOMaTHUCcCKas peKOHUrypauus Ne(eKTHBIX Haumuue
CcepBepoB

Active / Hot Standby xondurypauus, uis Hanmuue
obecrieuenus BhICOKOH 0TKa30yCTOHUNBOCTH
OTKa30yCTORUMBOCTD, C 3ATIOMMHAHAEM Hamuue
COCTOSHUS

VYupasjenue

TI0IHOCTHIO HACTPAMBAEMOE, C TIOMOIILBIO BeO- Hasmume
uuTepdeiica n101530BaTeNA (WUI)

BesonacHblii y1aICHHbIH A0CTYII UL Hamuue
a/IMHHACTPMPOBAHHS 110 IPOTOKOIaM SSH u

HTTPS (WUI)

TIpocroTa 3amycKka 1 Texo0ciyKuBaHuA ¢ Hanuuue
momonibsio «MacTepay

CripaBKa Ha OCHOBE WUI-untepdeiica Hasnmune
B03MOXKHOCTh ONEPATHBHO H3MEHATH 1 Haymune
HacTpanBarh KOHPUTypauny BUPTYATBHOIO

cepBuCca

TlokazaTenu J0CTYIHOCTH U Hanuuue
[1pOM3BOJITEILHOCTH, B PEAILHOM macurade

BpeMEHH

MucTpymenTapuit JIMMHACTPAaTHBHOTO Hanuuue
yIIpaBIIeHHs PEAIbHbIMH CCPBCPAMU

IlpeBapuTebHO cKOH(UIypHpOBaHHBIE Hanmuue

111a610HbI IPHIIOKCHIHA
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Koucoub ynpasierus (10pt) s JI0KaJIbHOTO
2JIMUHACTPHPOBAHUS

Haymune

TlojyiepXKa yAaieHHOro syslogd-cepsepa Hamune
BbI6G0pOUHOE BOCCTAHOBICHUE JIaHHBIX Hanyune
LoadMaster™ u BUPTYa/IbHOTO CCPBHCA

Tloepia cOpoca CocMHeis Hamrame
Bo3MOKHOCTh CKAUMBAHHA obroBICHHH Hamune
nporpammioro odecrieuenus Firmware U1

LoadMaster

JKypnan WUI 0T4ETHOCTH € WEB ynpasieHuem Haumuue
Tlouiepxka SNMP onoBeIIeHMit pu 00padoTKe Hammuue
npepbIBanmii ¥ METPUKA [1POM3BOMTENBHOCTH
JlmarHocTHYECKas YTHIATA € onepaTUBHbBIM Hanuuue
JiaMIiom tep

Il1anMpoBaHKE H METOALI 62/ 1aHCUPOBKH

Round Robin (LukuecKnit) Hanuue
Basemennbii Round Robin Hammuue
HauMeHbliee KOJIH4ecTBO coemmuenuii (Least Hanuuue
Connection)

B3BemeHHBIX HAMMEHBIINX coe/IMHeRHi Hamuuune
(Weighted Least Connection)

A7lanTHBHOE COC/MHEHNE HA OCHOBE ArenTa Hamuue
(Agent-based Adaptive)

Toc/e/0BaTe BHBI aBapUAHbIH MOAXBAT (Fixed | Hanmuue
Weighted) — ®UKCHPOBAHHOE B3BEIIMBAHHC

Xo-yHKIUS HCXOHOTO IP-anpeca (Source-IP | Hamiue
Hash)

TlapameTphl IOAK/TIOMCHHS

Wcxoausiii [P-anpec (L4) Hanuuue
Waentuduxarop SSL-ceccun (L4) Hanmune
Ceccus Gpay3epa 1o HTTP/HTTPS (L7) Haymune
Ceccus BeO-KIMEHTa HTTP/HTTPS (L7) Hamuue
Waentudukarop BXoza Npu RDP-coeMHEHUH Hanauue
(L7) - RDP Login ID

OTcIeKUBaHUE TIOPTA IIPU CMEIIAHHBIX Hamiuue
HTTP/HTTPS ceccusix

@ynxnuH §e30nacHocTH

Cucrema Ipe/loTBpaeHus propkenuit (IPS) na Hamune
VposHe 7, coBMECTHMA C cucremoit SNORT
Snort-coBMECTUMBIC NIPaBHIIA Hanmuue
Yepubie 1 besbie CIMCKA — cucrema co Hanuuue
CIIMCKaMH JIOITycKa (Access Control List)

@ubTpauus no IP-axpecam Hamuuue
DuILTpAIMA C IOMOLIBIO MEKCETEBOTO JKpaHa Hamune
(3ampelieHo Bee, KpomMe pa3pelieHHoro)

Crmwxkenne pucka DDoS arak, BKodas aTaKu, Hammuue

Gasupylolmecs Ha YpoBHE L7

AnnapatHas naTgopma

ITpoueccop

He wmenee Intel Quad
Core
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Ethernet nopTst

10G — He menee 2 wT.
1Gigabit He Menee 2 mT.
Full Duplex — Hajmune

ABTOCOI/IACOBAHME -

HAIMYKE

3arpy30uHbIi DOM (6e3 KeCTKHX JIMCKOB) Hanuune

OriepaTHBHAA NaMATh He menee 8 I'6

TloKanbHOE aIMUHHCTPHPOBAHHE Yepe3 KOHCOIIb Hamune

VGA nopt Hanuune

USB nopt Hamuue

Pa3mepbl He 6onee 1U

Bec He 6onee 7 kr

MormHocTh 610K TTAHUA He menee 250W

Cepruguxkarsr: CE / FCC Class A. UL, Hamune

Cootsercryer RoHS

@ynxnun 6a1aHCHPOBKY HATPYIKH

BajaHCHPOBKa HArpy3KH Ha CepBep Ha ypoBHE Hanmune

1.4/7

AxTuBHOE/"Topsice” pe3epBHpOBAHHE C Hanuuue

(ynKuueii aBapuifHOro MoJXBaTa ¢ yHeTOM

cocrosuuii (Stateful Failover)

TIpoBepKka COCTOSIHHS aIapaTHoro obecnieuenust | Hamune

cepBepa i IIPUJIOKEHUS

VeroitunBocTs coemenuii no 1P u L7 Hanmuue

Tlepex:oueHUe IOTOKA KOHTEHTa Ha YPOBHE Hanmume

npuioxenuii (Layer 7y

Vekopenue obpabotkn SSL- Hanmume

Ccoe/IMHEHNMs/pasrpy3ka Ha OCHOBE ASIC

Kommpeccust Hanuuue

Kamuposanue Hamuue

CucTema Ipe/IoTBpaLICHUs sropkenui (IPS) Hannuue
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TpeGoBaHus K YCI0BHAM NPEI0CTAB/ICHHS TEXHHYECKOH NOIEPAKKH NPOH3BOIUTEIS HA
/10O IHHTE/IbHOE 060py/10BaHHe (II0CTABISEMOr0 B PAMKAX 0KA3aHHSA YC/IyT) HA
obopy/oBanue, ykazannoe B nynkrax 1, 2, 3, 4, 5, 6 Ilpuioxenns Nel k onucanuio
obbexra 3akynky «TpeGoBaHus K TEXHHYECKHM XaPAKTEPHCTHKAM /I0TI0JHATEILHOTO
obopy0BaHns (HOCTABINEMOI0 B PAMKAX OKA3aHHS YCAYT)»

CpoK npe10cTaB/IeHns TeXHHUECKOM
110JUIEPKKH

He menee 3 j1eT ¢ MOMEHTa 10CTaBKH

PesxnM npeI0cTaBICHAS TEXHHUCCKOM
TIO/UICPIKKH

Pexnm 00CITyKMBaHUA: C IOHE/ICIBHIKA
no nsrauiy ¢ 09:00 go 18:00 (Bpemst
Hosocubupckoe), Mckiouas npasHuHbIe
M BBIXOJIHBIE JIHU

Bpewmsl peakiuy Ha CepBHCHBIC HHITHICHTBI C
MOMEHTA PerHCTpaliH

He Gonee 24 wacos

Beinonuenne paGo'r 110 BOCCTAHOBJICHHUIO
paboTococobHOCTH 060pyI0BAHUS

3a cuer npou3BOMTENIS 060PYAOBAHMS

3amMeHa BBILIEIIMX W3 CTPOS JeTaei

3a cuet mpou3Bo/MTENs 060PYIOBAHUS

TexHuueckas 10/UIepKKa J10JDKHA
PaclpoOCTPaHsTECS HA BCIO BHYTPEHHIOW
ApXUTEKTYPY MOCTABJIAEMOro 060py10BaHus,
BKJIIOYAs €ro JIONOJIHATEIbHBIC KOMITOHEHTHI,
npuobpeTaeMbie B TeHEHHE JICHCTBHS
TEXHHUYECKOH I0/UICPKKH

Haymune
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YTBEPKJIAIO

Unen ITpasutenscrsa HoBocu6upekoi obnacty -
PYKOBOJIHTEIIb JieniapTaMeHTa HHYOPMATH3ALHH 1
Pa3BHTHA Te/IeKOMMYHHKALMOHHBIX TEXHOJIOIHI
Hosocu6up

4{% ‘—“\‘\ S
L)
/)

2016T.

OBOCHOBAHME HAYAJIHO# (MAKCHMAJIBHO¥) EHBI KOHTPAKTA

Okasanue yc/Iyr 1o paclmpeHuio 1

AMMHO-aNapAaTHBIX KOMILIEKCOB LICHTPOB 00PabOTKH JaHHbIX

IpaButenscraa Hosocu6upckoit 06J1aCTH B 1e1sX pasMel ICHUS HHQOPMAIITHOHHBIX CHCTEM

3aKa3umk:

VnomHoMOoYeH b1
opran*. yIoIHOMO4YeHHOe
YUPEKIeHHE™ (uacts. 3 cramn
26 Gexeparshoro  3akoma ot
05.04.2013 Ne 44-®3 «O xowrpaxTHO#
cHCTeMe B Ciepe 3aKyMOK TOBapOB,
paboT. yeayr amm  obecneucms
TOCYAPCTBCHHBIX 1 MyHHLMTATSHMX
nywm):

Crenuamisnposannas
OpraHu3anus*:

* Ipu Hanu4um

Hogocu6upckoii o6nacty. pimouas PLTUC HCO

HanmeHoBan#e 06heKTa Jaky KK

ACNapTaMeHT MH(OPMATH3ALMH M DA3BMTHA TENEKOMMYHHKALIMOHHBIX
TexHonoruit HoBocuGupekoii obnactu.

TIOAHOS 1 COKpALICHHO HAHMCHOBAHHE

TIONHOC H CORPAILEHHOC HAHMCHORAHIE
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OBOCHOBAHUE HAYAJILHOM (MAKCUMAJIbHOWM) IIEHBI KOHTPAKTA

B COOTBETCTBUH CO CTaTheli 22 (e/lepallbHOro 3aKoHa 0T 5 anpens 2013 r. Ne

cipepe 3aKyTOK TOBAPOB, paboT, yeryr A obecneser
PEKOMEHIAUHAMH 110 IPHMEHEHHIO METOIOR OMpeleNeH
3aKTHOMAEMOro ¢ eHMHCTBEHHBIM TOCTABIMKOM  (MOAPANYHKOM, MCHQ.’IHMTCJIQM) HavanbHas

Hsl FOCY/1aPCTBEHHBIX H MYHHLMNAb)

15 HaYAbHOM (MAKCHMATBHOI) LIEHbI KOHTPAKTA, LeHbI KOHTPAKTa.
(makcuManbHas) LeHa

KOHTpaKTa onpenenena MeTo/I0M CONOCTABUMBIX PhIHOYHBIX LIEH (aHanu3a phiHKa):

44-®3 «O KOHTPAKTHOH CHCTEME B
HBIX HYKI» H METOIHYECKHMH

Ne
n/n

Llena ycayru (py6.)/HCTOMHUKH HHPOPMALHM O LEHAX

Haumenosanne

HcnoauuTen
b | (MHCBMO
Ne 432/16-SIB
oT
11.10.2016)

Uenoanureas
2 (mucemo Ne
018 o1
12.10.2016)

Henosauuren
b 3 (mHCHLMO
Ne 050 or
11.10.2016)

Hcnonuureisb
4 (nucemo Ne
11/10-1 o1
11.10.2016)

Hcnoauuren
b 5 (MHCBMO
Ne 21-10 or
12.10.2016)

OKa3aHHe
PpacIMpeHuio
NPOrpaMMHO-
ANnapaTHbiX
KOMIUIEKCOB
obpaboTH
[MpaBuTenbCTBA
1 HoBocHOHpCKO#
obnactH B
pasMelieHns

CHCTEM
Hosocnoupckoi
obnacth,
PIHC HCO

yeayr

1IEHTPOB
JAAaHHBIX

HHDOPMALIHOHHBIX

BKIIOYAs

90 214 800.00

92 700 000.00

91 892 000.00

91 433 000.00

93 637 500.00

HauanbHas (MakcMMaibHas) LE€Ha KOHTP:

BbIlLICYKa3aHHBIX AaHHBIX.

akta 90 214 800,00 py6. ompesenera Mo MHHHMATLHOMY 3HAUCHHIO
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| [3akasunkom ma pacuernbii cyer |
| Hcnonnurens, YKa3aHHBIH B
Kourpakre, nocie oxaaanmx‘
nociuenum  obsema  Veayr B
‘Te-{e}me 90 (neBsiHOCTO) paboumnx
JUHEHi ¢ aThl IPEJCTABICHHS CUCTa
M HA OCHOBAHWUM MOAIMHCAHHOIO |
Croponamu aKTa  IIpHEMKH ;
OKAa3aHHBIX YCJIYT, 0(GOPMICHHOrO
1o npuJiaraemoi (hopme
(upuiioskerne Ne 2 x Kourpakry),
|IpY OTCYICTBMM y 3aka3umka
| HIpeTeHsnit 110 06beMy U KadyecTBy
OKa3aHHbIX YCIIyT.
| | OGszarenscTBa  3akasunka
|mo  omnare  uensl  Kowrpakra
| CYMTAIOTCS  MCHOJIHCHHBIMM €
MOMEHTA  CIIMCAHMSI  JICHCKHBIX
CpeJICTB B pasmepe, |
ycranosieniom  Konrpakrom, ¢
| JIMICBOrO  cyera 3akazumka. 3a |
JlajibHeiiee HIPOXOXKJICHHE
JICHCKHBIX CpeacTB 3aka3uuk
OTBETCTBEHHOCTH HE HECET. [

|
19 |Cnoco® onpesesierus nocrasiuka ‘ DJICKTPOHHbII AYKIMOH
(ozpsytaMKa, MCTomHuTess) e ]
20 | JonoanutensHas undopmarms o |Mosnums  wrana — rpaduka B
\050‘:“033““’0 3AKYIIKH, [IPUMCHAHMS, I'MC3 - 1144201601512000016001000234 |

KOMMCHTapuu

[punoxenns k oGpawicuuio:

1) onucanne oObeKTa 3aKyNKH;

2) o06ocHOBaHHE HAYAILHON (MAKCHMAIBHOI) LICHBI KOHTPAKTA;
3) nosicHUTEIIbHAS 3aIIHCKA.,

/\ s
Pykosoaurens 3akasduka ™ %"‘ / A.B. Jlobanos
_(nojummce) (pacidpoBKa noamnucH)

«_» 20 r.
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orew 1125476032032

OUECTNO € OrpaN@HHO
@ AT Consulting g ot szt
ey
e 50CMOK 630007, 1 Hosocrompe. Ten +71(383)363 7900
\ Y11 KOMMyWACTU@CEIS, 40 \ Daxc +7 (383) 363.79-00
10wt y1ax, 0 1006 Www 3t vostok 1
No 437 N6-SIB Unety INpasurensctsa HCO =
A » lurszet B 2016 pYKOBOZHTENO JlenapTaMenTa

uHOPMATH3ALMA H PA3BHTHA
reuexommyunxauuouuux
rextonoruii Hoocnbupekoii 061
Jliobanosy A.B.

() KoMMEepHeCKOM npedrodicelil

V BaskaeMbiil AHATOIMH BacuibeBut!

OBuEeCTBO C OrpaHHueHHOMH otBeTCTBeHHOCTBIO «IHTH Cubupb», B auuUe
| eHepalbHOro JHPEeKTOpa [okosa Jlmutpus ['eHHabeBH'A, JeficTBylOIero Ha
OCHOBaHMHM YCTaBa, npeanaraet Bawm paccMOTpeTh BO3MOKHOCTh OKa3aHus yciyr rno
pacinpeHnio nporpaMMHO-annaparhaiX KOMILIEKCOB LIeHTPOB 00pabOTKH JaHHBIX
| |paBHTENbLCTBA HoBocHBUpCKOiA 001acTH B LENAX pasmeluerus HHPOPMALHOHHBIX
cuerem HoocnGUpCKoi 001acTH, BKa0HaA PIUC HCO.

("1ONMOCTh yeiyr COCTaBHT 00214 800 (4eBSHOCTO MHIJIMOHOB JBECTH
CiblpHAALATE ThICHY BoceMbeoT) pyOaeit 00 koreek, B T.H. HJIC (18%) 13761
579,66 py0. (TpuHaauaTh MHJUTMOHOB CEMbCOT LIECTBAECAT OAHA ThiCsiUA MATHCOT
CeMbICCAT AEBATH Pyl eCThAECAT WeCTh Komneek).

| 'eHepalbHbli AMPEKTOP

000 «IiiTu Cudupb» JL.I'. T'okoB

{len. Mynranos AA.
63-79-00

/
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OBULECTEO € OTPAHHYEHHOR OTBETCTBRHHOCTBIO «DUNOCODHA TS

O MT OFPH: 1117746379145 Ten.: 47 (495) 988-37-38
unocogpus MHH: 7713728490, KNN: 771301001 Daxc: +7 (495) 988.37-38
Pocen, 127434, Mocxea, e-mail: customer@philit.ru
MHTDOBCKO® Wocce, A0M 25, KOpAYC 1 wwaw.philit.ru

or 11.10.2016 Ne 11/10-1 Uneny Mpasurenscrsa HCO -
na Ne oT pyKoBoAHuTeMO [lenapTaMenTa
s o= RS et UHPOPMATH3ALMK W PA3BHUTHA
TEJICKOMMYHMKSHHOHHHX TEXHOJIOTHH
HoBocubupckoit 0671

KoMMepueckoe npeanoxeHHe A.B.lio6aHoBy

YBaxaeMblii AHaToJIMii Bacuibenu!

000 «®unocopus.HT» roToBo oOKasaTb ycayrdH mo pacliMpeHHlo  NMporpaMMHO-
annapaTHBIX KOMIUJIEKCOB LEHTPOB o6paboTku AaHHBIX [lpaBHTENBLCTBA HoBocubupcko#
06/1aCTH B Le/ISX pa3MellieHHs HHOOPMALHOHHBIX CHCTEM HoBocuGupcKoit 06/1acTH, BKAKYAsA
PTUC HCO.

CroumocTb pa6oT coctasut 91433 000 py6. (AEBAHOCTO OAMH MHJJIMOH HEThIpECTa
TPUALATL TPH ThICAYH py6aeit 00 koneek), B T.4. HAC (18%) 13 947 406.78 py6. (TpuHaAuaTh
MHJIJIMOHOB AeBATLCOT COPOK ceMb TbICAY 4YeTblpecTa wecTb py6neﬁ CEMb/IECAT BOCEMb
Korneek).

C yBaxeHHEM,

TeHepa/bHbIH AUPEKTOP C.A.TIpHCAXKHIOK
P! P!
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HeCi1Bo € orpanu-lennoﬁ OTBETCTBEHHOCTHIO

«Hoeble mexHoio2uu»

tocksa, Crponrensutii np-a, a.7a. ep 10
3-82-23. dakc +7 (495) 783-82-23
$791591 KI1I1 773301001

2020162

Kommepueckoe npeoiocenue

VpaxaeMblii AHaToHii BacuibeBr!

000 «HoBbie TeXHOMOTHI» coobaeT Bam 0 CBOEH FOTOBHOCTH OKA3aTh yCIyIH 1o
JACLIMPEHUIO  [IPOrPAMMHO-NMNApaTHbIX  KOMILIEKCOB LeHTpoB 00pabOTKK JAaHHBIX
enpera HoBocHGMpCKOil 001acT B LesiX pasMellienus MH(HOPMALMOHHBIX

[ BOCHBHpPCKOii 061acTH, BKIIOUAs PIr’UC HCO.
| oMMOCTD OKazaHus yeayr — 92 700 000 py6. (JleBaHocTo 182 MHJUTMOHA CEMBCOT
svoneit 00 koneek), B T.H. HJIC (18%) 14 140 677,97 py6. (ueThipHaALATH
U0B CTO COPOK ThICAY LUIECTHCOT CEMbAECAT CEMb pyOneii 1eBSHOCTO CeMb

CeK).

1 enepabHblit OupeKmop 77

000 «Ho6bie mexuoa02uuy # : Pooun P.M.
“Hodrmce]

Mmoo

/
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OB11ECTBO ¢ OrpaHHYEHHOMH OTBETCTBEHHOCTBIO «MAHC»
Poccniickas dexepauns, 6300907, r HoocnGHpeK. yi.OKTSGpBCKas MATHCTPalb, J0M 4
MHH 5406750853 KITIT 540601001 OI'PH 1135476100968

Ne050 Unewy Mpasutenscrsa HCO —

Ot 11.10.2016 1. pykosoauTenio lenaptamenTa
vHopMaTM3aLuu 1 paseuTis
TeneKOMMYHUKALMOHHBIX TEXHOMOTit
Hoeocubupckoit obnacti
[ioBarosy A.B.

Kommepueckoe NpeanoxeHne

YBaxaemblit AHaTonuit Bacunbesnu!

000 «MAWUC» roToBO MPeaccTaBuTb YCMYru MO PacluMpeHuio MporpamMmHo-annaparHbix
KOMNNeKcoB LieHTpoB 06paboTki AaHHbIX [MpasuTenscTea Hoeocubupckoit obnactu B Lenax
Ppa3MeLLeHs MHCOPMALIMOHHBIX CUCTEM HosocuBupckoi obnactu, skiodas PTUC HCO.

CroumocTs ycnyr coctasut 91892 000 py6. (AeBAHOCTO OAMH MMMMMOH BOCEMbCOT
[EBSHOCTO fiBE ThicAYY py6neit 00 koneek), B T.4. HAC (18%) 14 017 423.73 py6. (YeTblpHaAUaTL
MUNTVOHOB CEMHAALAT ThICSY YETHIPECTa ABAALATL TPU PYGNA CEMbAECAT TP Koneikw).

[Oupexrop, fonrosa O.M.

(Mnan 1 goAMHOCTE NOANCaBErO)
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143402, Mockonckas 0G1actv.
1 Kpacnorope, JyKowckoro yi.. 16
JHH: 5024109278 K111 502401001

000 «A-UHKIHAPHHD

Uaeny [pasurenscrsa HCO —
pykosowTenio JlenapramenTa
MHPOPMATHIAIHN W
PaRUTHS TEICKOMMYHHKALHOHHBIX
Mex. 21-10 rexnonornii HosocuGupekoii o6t
Or «12» okTs6ps 20161 JlioGanosy A.B.

NMEPUECKOM HIPEUIOKECHHI

Vpaskaemblit Anatonuii Bacuibesny!

[lawa KOMMAHWS TOTOBA OKa3aTh YCAYIH 110 PacuipeHuto 1POrPAMMHO-aNNapaTHbIX
COMIIEKCOB LIEHTPOB 00pabOTKH JIaHHbIX TlpaBuTebeTBa HoBocuGupekoit obzactn B LEISX

1e1ms HHGOPMALMOHHBIX CHETEM HoocuGupekoit 00:1acTH, BKIOUas PI'MC HCO.

( joumocTs pabot coctaBut 93 637 500 py6. (JlessiHocTo TpH MHILIHOHA eCTbCOT
[PHALATE CeMb THICAY [STLCOT pyGuneit 00 koneek, B T.M. HJC 18% 14 283 686,44 py6.
eThipHAIATL MHLTHOHOB JIBCCTH BOCCMBbICCAT TPH THICAYM WICCTHCOT BOCEMBJCCHT LICCTH

3. 1¢if COPOK HeTBIpE KONEHKH).

11b1i AHPEKTOp

A-MHAUHUPHHIY Tenuos LB,
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NMOSICHUTEJIbHASI 3AIIMCKA

Pacmupenne nporpaMMHO-annapaTHLIX KOMIUIEKCOB HEHTPOB 00padoTKH
nanubix [pasurenscrsa HoBocnGupekoii 06.1acTH B LeIsiX pasMeneHust
uugopvannonnbix cnerem HoBocnbupekoii o6aactu, Briaoyas PITUC HCO

Pacumpenne  mporpaMMHO-anmapaTHbIX — KOMIUIGKCOB  LICHTPOB — 00paboTKH
nannbix IpaBurenscTBa HoBocubupekoii obmacT nponsBoauTest B Lessx obecredeHus
OTKa30yCTOHYHBOIL paboTsl rocy1apCTBEHHbBIX MHOOPMALIMOHHBIX ~ CHCTEM
IpasutenscTBa HoBocubupcekoii odnactu:

B wactu noasiepixanus paboTocnocoGHOCTH CYLIECTBYIOUIMX HH(OPMALIMOHHbBIX
CHUCTEM:

1) IlepemelleHne OaHHBIX TOCYAApCTBEHHOH WHGOPMALMOHHON CHCTEMBI
«Inextponnbiit apxuB HoBocubupckoii obnactu» ¢ cepepos I'KY «Apxus HCO», ¢
uerekmuM cpokoM skcrmyarauu B IO/ IMpaButensctBa HoBocuGupekoii obnacty.
Oprauunsanusi XpaHeHus: CKaH-06pa3oB (rpadu4eckoro KOHTEHTa), MOJYYEHHBIX IyTeM
ouMpPOBKH  JIOKYMEHTOB  ApxuBHoro  Qonma  HoBocuGupckoit — obnactu.
DYHKIHOHAIBHBIH 3aKA3YHK — YNpaBieHHe apXHBHON CayKObl TeXHOJIOTHI
HoBocuGupcekoii odsacru;

2) Pasvemenne B 11O/l IlpaButensctBa HoBocuGupckoii obmactu
uHpopmaionHeiX  cuctem «[lacmopr MeauumHckol opraHusaumn», «llacmopr

MEIULMHCKUX pPabGoOTHHKOBY, «ITopran MuHucTepeTBa 3/1paBOOXpaHEHHs
HoBocubupckoii obnact», BXOJIAIIMX B Enunnyio rocy/1apCTBEHHYIO
HHOOPMALIMOHHYIO cucremy 3/IpaBOOXpaHeHuUs HoBocubupckoii obGnacTH.
DyHKUHOHATLHBIH 3aKa34YUK — MunncTepeTBo 31paBOOXpaHEeHHUsI

HoBocubupckoii odiracru.

3) Pasmewmennue B LIOJ] INpaButenscrBa HoBocuGupckoii o6nacti Beex MUT-
cepprcoB u uHbopmannonusix cucrem [BY IO HCO «OGalLlUT» B cBasu ¢
KPUTHYECKMM COCTOsIHHEM 00opynoBaHHs Ha cobcTBeHHOI muomanke «O6aLIMT».
DyHKUMOHANBHBINH  3aKa394nK — MuHHCTEPCTBO  06pa3oBaHus, HAYKH W
HHHOBAUHOHHON moauTHKH HoBocuOonpekoii o61actu.

B yactu mpenocTtaBieHHs: pecypcoB M obecredeHnsi paGoToCnoCOOHOCTH HOBBIX
BHE/IPAEMBIX HH(POPMALIMOHHBIX CHCTEM:

4) Arperaums M  XpaHeHHMe IPOCTPAHCTBEHHBIX JAHHBIX, BHOCHMBIX
MyHHUHMNAIbHBIMH 00paszoBanusimMu Hosocnbupcekoii obaactu 8 PTUC HCO B pamkax
B3aUMOJICHCTBHS MO HATOJHEHHIO H SKCIUTYaTallli CHCTEMBI.

Dyukunonaabuplii 3akazuuk - 'Y HCO «IIHI'T HCO».

5) besonmacHas u orkasoycroiuuBas mnyGnukauus B cetu Murepuer caiitos
opraHoB BnacTH HoBocuGupckoil 061acTi M MX MOABEIOMCTBEHHBIX YUPEKICHHH B
coorBercTBHM ¢ TpeGoBanusmu PCH Poccun u ®CTIK Poccun. [Tnanupyercs
ny6ﬂu|\‘auuu B CeTH l/IHTepHeT caliToB  y4pekJeHHH, I0JABEJOMCTBEHHBIX
MHMHHCTEPCTBY 31paBOOXPAHEHMS; CaiiTOB aAMHHHCTPALHIT MyHULUNIATBHBIX PaifoHOB K
FOPOJICKHX OKPYroB; O(GHMLMANLHBIX CAiTOB AaIMHHUCTPALM CEJIbCKHX COBETOB M
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TOPOJCKHMX MOCe/IeHHH; caliToB yupekaeHuit cpensero obpaszoanus, He menee 2000
caiitos 10 konua 2017 roza ¢ MOC/ICAYIOIUM YBEIIHYEHHEM.

DyHKUHOHANLHLI 3aKka3unk — [BY HCO «[UT HCO».

6) DBesomacHoe U oTKasoycToiuHBOE XpaHeHue 3amuceil  reperosopon
mucneryepos  LIOB,PLOB, EJJIC, JUIC ¢ sasButensmMu B COOTBETCTBHH ¢
TPeGOBaHUAMH (helepallbHOTO 3aKOHOAATENBCTBA

Dynkunonanbuptii sakazank — FKY HCO «Crcrema 1125,
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YTBEPK/JIAKO

Unen TTpasutensctea HoBocuGupekoit o6act -
PYKOBOJIHTETh JlenapTaMenTa HHOPMATH3ALHH |
Pa3sBUTHUS TEICKOMMYHHKAIHOHHBIX TEXHOJIOIHIA

OINUCAHUE OBFBEKTA 3AKYIIKH

Okasanue your: I 10 PaCIIMPEHHIO MPOrPAMMHO-ANNAPaTHLIX KOMILIEKCOB LIEHTPOB 00paboTKH JaHHBIX
Ipasutesnsersa HoBocGHpekoii 0611aCTH B LEMsX pa3MenieHus MEQOPMALHOHHBIX CHCTEM

Hosocubupckoii o6nactu, Brmovas PTUC HCO
HanveHoparie 0GnexTa 3akynkm

3aKazuuk: JIenapTaMeHT MHQOPMATH3ALMK M PA3BUTHS TENEKOMMYHHKALIMOHHBIX
‘TexHonorui HopocnGupekoii o6aactu.

VI01HOMOYeHHBIH
Opras*, ynojHOMOYeHHOe

YUPEKACHHE™ (wacts 3 cramsm
26 dencpamshoro  3akoma o
05.04.2013 Ne 44-®3 «O KoHTpaKTHO#
cucTeMe B cepe 3akynok Tomapos,
pabor. yeryr wm  obecnescim
FOCYZAPCTBEHHEIX # MYHMIMATHHBIX
)

TIOTHOE W CORPAILIEHHOE HAHMEHOBAHHC

CrienmanusupoBasHas
oprauusanus*:

TI0AHOE W COKDAIICHHOE HAHMEHORAHIE

* Ipu Hanuuuu




