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1. O6urue 1pebonanus,

Tpebopanug Kk mecTy BRIROXBeHEH pabor:

Qumpran «Hercxuit», buman «Konbexuity, bunnan «Kapenpeiuit. LlenTprr 00paboTky manmex
OAQ «TTK-1»

- fadpec naxoncdens obnermc )
Homxrocrs, U0, xourakrHb TENEQOH OTBETCTBEHHOIC JIHIA, COCTABMBIIETO TeXHAYECKOE
sananne: lupexrop [ICATY u UT Anexceit Buxroposwy Manadeer, 901-36-48

Hepuon spinosnenus pabor {yeamyr):
Hawuano: unoHb 2016 1.
OxoHvanue: nexabps 2016 1,

Obofmennbie XapakTePHCTHKH BbIN0THECMbIX paber (vouyr):

B xXone peamdzaumy Hpoekta HeoGXo Mo OCYIECTBATE NOCTaBKY obopynoBauns u [10, a
TAKOKE KOMILIEKE pafoT Uit co3fanus BUPTYanbHOH CPEHDL

Pacuernan (Maxcumaanaan) neua sarynry - - CMP, ITHP, nocraska oSopymopanus u [10:
50 000,00 t1c. py6. 6e3 HIIC, B ToM unce:

I, Iocraska oGopynosauus u 10: 47 000,00 twic. py6. ez HAC;

2. PaboThi N0 MOMT&KY CPEACTB W NTycKo-HaNanKe: 3 000,00 1uic. py6. 6e3 HJC.

LlenoBas xapaxrepHeIKa CTOMMOCTH pabot nomiHa OHITH OUpeNeNcHA HA OCHOBANMH
CMETHO-ZIOTOBOPHOH AOKYMEHTALIHH COCTABACHHOMN B COOTBETCTRYM C YEPYTHEHHOHR BEHIOMOCTBIO
pabot (yxkazauHo#t B TEXHHMECKOM 380AHMH) H TpeOOBSHWSMM CHCTEMEL rerooGpazoBanusg,
npuasitol 8 OAQ «TTK-1».

D6wer pabor: [iporpaMMHO-aIIapaTHbie KOMIAEKCH] BHPTYyanuzaluy Uil cTasnui
bumana "Hescxuit", "Kospekud” u "Kapenscxuit", 3 ().

I Tpeboranus x BhinoiHeHmIO pabaor.
1. Hens prmoanenus pabor {yeayr):

- MOASPHM3AIMA BUPTYAILHOH cpemsr QuiHanos

" DCNTpaTusalns yIpaBIerus HHYpacTpykTypoil Gunuatos

TIOBBIICHHE HAZSIKEOCTH U yTIPABASEMOCTH HEDPACTPYKTYPHE Pummanos vy
o

S e




2. Onuvednie ¥ GCHOBHBIE TEXIHYECKYE RAparTepreTrcs 06nerra:

KapaKTepHeTHKH CYIHECTBYIOMEH CHOTEMBL:

Bupryanbsian epesa  sifouaeT B cebs MPOYPAMMUO-AIIMAPATHEE  KOMIUIEKCE,, KOTODHIC
HHETErPHPOBANLL € OCHOBHOHU nudpactpykrypoit QAO TTK-1.

OcHOBHEIME KOMIOHEHTAME KOMILIEKCOR SBIALOTCS BRIYHCAUTENBHLIC CPEICTRA {(BCY; ecremer
xpaderss ganHey (CXI) w noscreTenma BeraucnnTenpol cetu (1IBC), xoTopse PACHCIaralOTos
Ha craupuax Qpunuana «Hepcxnity.

2.1 TlpoTpaMMAG-aHIIapaTHEIE. KOMILIEKCH] COIBHAIOT CHEHYIOIHEMY XAPAK TCPHCTHRAMI:

<}

Hocrpoernt 1o MOAYNBHOMY — IpHHIHIY W SRIDNOTCH OpU3OHTANEHG
MaCITTadHpyeMEie.

Hmesor, xax rpaduecxuit unrepdeiic YIDEBACHHS, TaK H uBTCpdelc KoMaHgHoH
CTPOKH, HJIs BCEX BXOANIAY B COCTAB KOMIIGHEHTOR,

Mueior BeTpoeannie  Mexaumsmb: OTKA30YCTOHYHBOCTH, KaXAOre KOMIOHEHTE,
BXOAZIUIETC B COCTAR IPOTPAMMHG anuapa‘méfo KOMITHEKCA.

Komnorenarsr [TAK obecrieyensl uonsoziom BIEKTPOINTANUS 0T 2-X JIFIRH.
HonrrogTeio nonIepKuBaior HETETRALHAIO CO Cpeot BupTyanmzanun VMware,
XPaHeHHe JaHHbX CPraHn30BAHHO OTKa30yCTOHYHBLIM 00pasom.

Oﬁecneqﬂgam’r (_}TK&SO‘)!CTOI?{'E{MBOCTJ’; CEPBHCOB.

HIHTerpipoRaKst ¢ 0CHOBHON ceTenoil uagpacTpyxrypeit OAQ TrK-1.
CooTsercrByoT TpeboRatuaM K UPOH3BOANTENEHOCTH, BPEMEHHM OTKINAKA, 0fbeMa
APAHEHHS  JAHHBIX H  OPONYCKHOH criocobHOCTH ceTell co CTOPOHEBI  GH3Hec-
IPUIROIKEHRHA,

{CHaILEHE! NPOrpaMMHEIMH ANANTEPAMH K CYINeCTBYOIMeH NporpaMyuo-arapaTsoR
CPKB/IL.

OcHapiens:  fiporpaMMHERIME analiTepami K CYIIECTBYIOIIEMY  KOMILIEKCY
MOHUTODHHTA,

22 18 pe3sepBHOTO KOHUPOBAHAS W BOCCTAIOBIICHMS NARHBIX NOTHICCKAX TOMDE JHCKOBEIX
Maceueos Henonbzyeres CPKBI, xoropas obnamaer CHENYHOTIHMH XapakTepHeTHKaME,

&

obecieynBaeT exoPoCTH PE3EPBHOTO KOTAPOBAHUS ¥ BOCCTAHOBIEHMSA NAHHBIY He
Menee, yenm 300 MB/c;

O0eCHeUHBACT CHYIIEROe OKHO» DE3CDBHOTO KONWPOBAHHU,

XPAUMT PE3CPBHEE KONHM Ha OTK&30YCTORYMBON [AHCKOEGH CHeTEMe XpAHEHHS
TAHHLIN;

NCPERaET JanHbIe Pe3sepPBHBIX KONME o SAN no nporoxony FC;

OBECTICHHBAET MHOTOTOTOUHOE PEICPBHOE KOIHPOBAHKE ¥ BOCCTAHOBIICHMS TAHHBIX.
Konu4ecTno noTokon aHsx 38/18BaCTCH B Ka9eCTBe MAPAMETPa KOHKPETHOTO 3a1aH s
PE3ePBHONC KONHPOBAHNS;

o0coneTHBasT  MHOIO3a A THOCTE PC3EPBHCTO KONMPOBAHUS M BOCCTAHOBNCHES

Hasusix. Mmeertcy BO3MONHOCTE CAHOBPEMEHHOIO BLIIOEEHNS HECKONDKUX 3adaiyi
HO DE3EPBHOMY KOTIHPOBAHMIO ¥ IIO BOCCTAHOBACHNIO JEHHBIN;




©  0DECHenIRALT PE3CPBHOE KOUPOBAHNE B BOCCTAHORIICHNE JAHBBIX, XPaHAUAC Ha
FOTHUCCKHX  TOMAX, WORKICYEEMBIX K BUPTYANLHEM MamueEay VMware 1o
Texsosorns RDM 8 pexcame Physical Compatibility;

® obecnieunBaeT BOIMOIKAOCTE BLIBOPOTHOTO. BOCCTAHORTCHI afiiaos, xpaHgImXCS Ha
YMware Datastore, u. oTHenpEbIK taBnuimsg apocTpauers u palinos garmux CYB/]
Oracle (tablespace » Data File & Tepmuzax CYBJ] Oracle), xpausimyxes Ha TOTHIECKHX
ToMax ¢ HainOBEIME CHCTEMAMH

®  HACHOIBE3YET TCXHOAOTHIO PE3EPBHOTO KOMHPOBARHA, TpH KOTOPOi arE:HTM—CPKBH Ha
OC cepBepos ¢ HCKOHUBIME AAHEEIMA B VCTAHARNHBAKTCH,

®  00ECIIeYNBAST KOHCHCTCHTHOE pezepeHoe konwposanme jpapEsix CYBJ[ Oracle,
PECTIOAOIRE EHBIX Ha OTACILHLIX JOTHYCCKEN TOMAX CXI;

® upefocTasnser Beb-untepdelic ynpapnenns, obecreamBaronuil PasLencHue podel
NONRsuBaTENE,

®  HCHONEZYET CHCTEMY 2ieKTPOHHOH Towrer OAQ «TI'K-1» mans PACCHUTKH YBEIIOMIEHRH
O pesyubTartax  BRTONHGHHS 3afanzlf  DE3CPBEOTO  KOUHPOBAMAS,  3a7amuit
BOCCTAHOBNERAS H eAYRe0HBIX HPOLeayp.

2.3 s ONMTAMASALRN -HPOHEYp ODCHYNUBAHAS H YIPaBIeRHs HPOTPaMMHO ANNAPATHEIMH
kommmercams OAOQ «TTK-1» menonssyerca Komrneke MompropusrTa (KM) OAQ «TTK-1»,
ABIAROIMAHCS  CHCTEMOH  TBORHOTC Ha3sHAYeWWsA, OPHTOIEON Kax CaMOCTORTEIBEOTO
ACHONLIORAHUSA, TAK ¥ Jus paboTel B cocTae Gomee KpymHod cmoreMbl MOHHTOPHHTA,
Kowmiexe IPOU3BOAUT cOOP W BHIYAIH3AIMIO TEKYLUIMX ¥ HCTONDIHYECKHX ChRefedud o
TPOU3BONUTENPEOCTR | HCOPABHOCTH TPOrPAMMHEO ANTApaTHHK KOMIekcos QA «TIK-1»
Komnaeke moruropamra OAO «TI'K-1» cormeetim 1 O0CITYIKHBACT HCTIONB3YeMbte B « TTK-
[» JHMCKOBLIE MACCHBHL, CEPBEpPHOE K ceTeRDE 0BOPYAOBAHNE [POHZROACTEE KOMIFAHHY
Hewlett-Packard. Kommnexe npoussompr MOHUTODHET HCTIPEBHOCTH HA HECKCITEKAX YPOBHIX
ACTATAALNY: HHTCTPATREASL METPHKA UDOrPAMMHE ANTIAPATHBIY. KOMIUIEKCOR, COCTOSHYE
KOHTPOJLIEPOB, HAKOTIHTENeH (JKECTKUX JHCKOB, TBEPLOTENBHEIX HHCKOB), cocTosHnE SI0KOR
THTAHEA, COCTORHNC ¥ [OKA3AHNA CEHCOPOB TEMIEPATYPEI, CIATYC unTepdeicoB U 1pod.
Kpome toro wemmnexc npouspomar PETHETDATIRIO pAla NapamMeTpon TPOH3BOIHTENEHOCTE
IIPOFPaMMHG aNIiAPaTHEIX KOMIIEKCOB, TAKHX KAK 3arpy3xa HpOLECccOpOs, WHTEHCHBHOCTD
OTIEPATMH BBOAA-BEIBOAA, OBBEM SANBCARHBIX M CIHTAHHEX NAHEEY A POy,

KoMiutexe MOHHTOPHHIE TIPEICTABIEET aKTYATbHYIO M HEBKOIIEHHYI) HCTOPHYECKYIO
HROOpMAIMIO & rpaduueckoM Bue yepes Web-untepdieiic. Kpome Toro, kommexc
HFHTCIDUPOBAE € CRCTEMOH 3TeKTpoHHON nmowrer OAQ «TTK-1» u ITPOSBOIAT PACCHUIKY
yBeaomnenui o cCoax mporpaMMHO AHIApaTHLIX KOMIIEXCOR # HX KOMOCHEHTOR, & TakKe
PacthUIKy 0TUeTOR O IPONAECIHTEbHOCTY,

YKPYUHEHHAS BEJIOMOCTS
0058308 palor {youyr)
no mocraske, CMP, nycro-nanaxe IPOTpaMMHO-aNNapATHLIY. KOMTINERKCOB BUPTYANM3ARY s
craniui Guinana "Hesckuit” "Kompckuit" u "Kapensowni”

Ob6nen pabor: HpOrpaMMHEQ-aIIaPATHES KOMIAEKCh] BUPTYARH3aMM 71 CTaHImE
unranos "Hepexuit", "Konpexuit® u "Kapemscxuit", 3 (mr.).




3. Tpebosawun K co3papacmoll BEPTYASLHOMN epene
B cocTap nocrasngemoro obopynosanyg v 110 1omkrEo BXOTHTE:

- He meree 28 (asagnary BOCBMIL) IPOrPAMMEO~AIITIADATHBIX KOMILIIEKCOR
BUPTYaTH3ALMH AAst eranimit Ppunanon “Hepexuii” u “Koanckuii™.

— Heweree 2 (nByx) nporpamMmeuo-anmaparisn KOMILIEKGOB BAPTYAINH3AI[HE #Itsl
crauum dmmana “Kapenscxui™,

= HOICHCTEMA BEHHCTHTEILHON COTH.

—  10{mecars} noyrlyKOn B ONHHAKCBOI KOHDHATYpaIiH,

3.1 Tpefioanun K MPOTPAaMMEO-AHIAPATHLIM KOMILIEKeAM supryasasapas (TAKB)

cramyil “Heacenit” 1 “Konpscicnii”.

HAKE  gne  crapumi Quimanios  “Hepexuit™ a1 “Kommernit™ FOLKEHBI OBNazdaTE
XapaKTepHCTHKaME HE XYKe;

1. CoorsercTBoBaTh TpEGORAHMAM oTKaszoycTolamsocTy, mpenasiemsM K [TAKB,
2. Braouars s cebd ceprepa ¢ xapaxTepucirKams He XYHeE!

-]

Fiverte ne Menee.2 uponeccopor, Kaxabil ¢ RAPAKTEPHCTHREMY He xyxe, yen Intel Xoon
Processor E5-2640v4.

Hmere ne wenee 64 UB oneparusroll namstd Tana DDR-4 Registered (RDIMM).

Mmere He Menee 4-x mopros Ftheret 1 I'6ut/c tuna RG45 405 BOMIHOYeRHs B obinyio
CEeTh HepeaHy JaHHbIX,

Hmets ue Metee 1 (0BHOT0) BEICICHHOTO ClI0Ta nox raid-koETpOIIED.

Umets. He Mewee 1 (0HHOrO) BELICAEHROTO RAID-xanTposinepa  obnanamomers
bYHKIFORANBHOCTL HE XYIKE, 4eM;
© ViMers wuTerpupoBaHEBIY (rom- KM 3anmocn He memee 2 I'6 DDR3-T 866,

ofecTienyBas IPOTYCKHYIO elocoBRoeTs Ao 14,9 TH/c.

Mwete autepdeiic nozkmovenns k cepsepy PCI Express Gen3 x&

VIMETE SamuTy JAHHEI, XPAHSIMXCS B KaIE-TAMATH OT BRE3AFHOLO POilafaHns

Harpsoxenns (FBWC) julg MoBRIISHES HanekHoCTH MANHEX.

BoamoscsocTs coznamns RAID rpynns ¢ yposisme RAID: 1T ADM, 10 ADM, 1,

10, 3, 6, 50 1 60.RAID 6, RAID 60, RAID} | ADM

Vimers He MeHee BOCHMYE BHYTPEEHUX (UIMYSCKUX KEHATIOR.

Uecmeympars ounaiin Murpamss yposss RAID MeKIy obeMA ypoRaaMe RATD

¢ dusuxsmen sarnscn (FRWC).

o {lopnepxEBars TexHOIOTHIO KSIIMPOBEHKS JZHHBIX Ha YTeHUE M Ha 3a[HCH HA
SS8D nakomwrenax,

© TlonAepxuBaTL COBMAHHE HE MeHee 64 NOTHNECKHX HEKOB.

o loxnepxuparh nopxrovenue He Megee 26 DIRHICCKEX HCKOB.

o Hommeprarats nepeMelcsie MmM yIaTeniie O1AeMbHbX JTOIHYECIIM TOMOR 143
pazaenedns (split) sepranbHore ToMa 63 MpepsBans obcmykusarmg (online).

o Toanepxusare Read ahead/Wiite-back xsuinposanne,

© UGpatHas COBMECTHMOCTS ¢ yerpolicTnams SATA u SAS 6 I'6/e Ges raKix-Jin6o
OrpanHYeRHH.
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© YCTAHOBKA B CHOCLHANEHEIH CHOT, OTCYTCTRHE HEODXOAUMOCTY HETHOALIORAHI
O CTaniapTHBIX CNUTOB PACHIMPEH RS,




o Homnepxupare nobepsieuns wosbix mickos » RAID u ysenmuenme pazmMepa
TIOTMYECKHX, TOMOE.
o Ilomnepxka pabors! B peacivax HBA o RAID.
o [onxepikka IPeseTHBHOA aKTHBALIY HCKA (TOPAYEr0 pesepnay [Py BEIIBIIEHAH
HOTEHIHAIBHO ¢OOMHOro AucKa.
o Homnepysa oburero mnst seex RAID-rpymn aucka TOPAYET0’ peseprd
o Hmers e menee 4 xecrkux auekos obremon 1.2TB 12G SAS 10K,
o Hamuune He menee I8YX cH0TOB Ml YCTAHOBKH A0AONHUTENLHbIX MIIAT BBONIS-BEIROAA:
o Cypor pacimmpenns PCle 3.0 x16 — we meuee 1 (ozuoro);
o cnorpacmEpesns PCle 3.0 x8 — ue menee 1 (onuoroy;
¢ BOIMOKHOCTS yBEIMIeHHs KOTHYCOTEa CTrapJapTHEX CI0T0B pacuapenns PCle 3.0 o
Tpex.
® Hamwune Be mewee 5 cnotos USB 3.0:
¢ Hamwune BUYTPEHHEIO CIOTA I8 YCTAHORKH kapT Micro SDHC;
s  Hanuuue ne MeHee QIHOTO rpadHTecKre TIopTa;
s Hammuie mé Meree 7 BERTHIATOPOR OXTAMICHIT C. PO3CPBHPOBAHAEM TI0 CXEME HE XVIKE
(N+1) u ¢ moanepKos ropsucit 3aMenhi;
= Mmets Bouenernknl fopr Bthernet 1 I'Gpr/c tima RGAS s ACCTYIA K AHAUTEPY
YAATEHHOTO YPasIeHls ¥ MOHUTOPHHTA.
e Wmers npa Groka owranms ¢ addexTuBHOCTEO He memee 94%, PadoTAKIIAX B
OTKa30YCTORIMBOM PEKEME.
s  {epsep ACIDKECH MIOATEPHUBATE, KAK MUHUMYM, CASHVIOMHE OHEPATHOEHBIE CHCTEMET:
o Microsoft Windows Server 2008 R2, 2012, 2012 R2;
Canonical Ubuniu 12.04 1 14.04;
Red Hat Enterprise Linux (RHEL) 6 1 7;
Oracle Linox/UBK 6 & 7;
SUSE Linux Enterprise Server (SLES) 11 1 12;
VMware vSphiere 5.1, 5.5 1 6.0;
o Citrix XenServer6.5..

0 o ¢ 0

o Tlomnepxxa rexnonornn Unified Extensible Firmware Interface (UEFI) co cnemyrommm
GyHRIHORATOM:

o besonacuas sarpyska (Secure Boot);

O 3arpysKa ¢ JOTHYECKHMX TOMOB pasmepoM Homee 2,2 TH;

o Berpoensplt dutepdeiic komannoR crporn UEF] Shell;
o]

WrcTpymMenTsl nas TPYENOBONG pasBeRTHIBAHHE CEPEEPOB ¢ HCIONBIOBAHHEM
RESTHI API;

o 3arpysxa PXE no cers [Pv6.

e MHommxen GrIts copraduunpoas mo AHIYCTPHAALHOMY CranaapTy ASHRAE A3,

= B cocTaB TocTaBH A0mEer H6iTh BRITHYHCH KOMIUIEKT [ YCTaH0BKH CEPREPE B CTOHKY.
3. OCHAMEHB TPOIPAMMHEIMY ananTepaMy X CYLIECTBYIOIIEH IIporpaMMHO-aapaTHoH

CPKBJI
4. OcyaimeHs! HPOrpaMMHLIME ANATTEPaME 1k CYLIECTBYIOIHEMY KOMIIEKCY MOHHTODHE A,
B COCTaB HOCTARITgEMOrd Oﬁopyﬂ{)BaHHSI IOJDKHB! BXOAUTE BCE HEODXOAMMBIS aATIaparTHble CpencTss,
KOMTIOHCHTEL W JMIQAWH B oOecrievuenys  VARIeHHOro YIIPaBcEMA BCeME CepBepaMH  {c




HCTIOMBIOBAHACM SAUMINCHEBIX TIPOTOKONOB NEPeHayul AABHLTY), BXOITIIHME B COCTAB HOCTAEKH
Yranesnoe yrpapresie SOMKHO HOSBOIATS BBIIONENTS TAKHS QYHKIME AIMPHACTPRPOBATHS KaK:
BIOBOYEHHE ¥ BRIGTIOYCHHE MTHTAHMS, HEPEXBAT KOHCOMH B MOMERT BATPYIKH, NPOCMOTD CoOBTHEHH
POST, nepexsar rpadumueckolt xorcoma OC CEPBCPA, MOHTHPOBAHHE Ha CEPRE] CHEMHBIX YETPOHCTS ¢
pabouell cTanuME  aEMEHEHCTPATOPR, OIHOBpeMERHAs paboTa  HECKONEKHX —HOMEROBATENREH ¢
BHDTYAIBHBM. BRPAHOM OJIHOTC CEPREpa, 3dHKMCh H BOCHPORIREIGHHE CCAHCOB PaboTEL ¢ KOHCOMLIO.
Kouriosentsi, obecreunsatonme YK23aHHBIC BBHUE (YHKIMH, OODKHLI ORITH NOCTARNCHB. T
YCTaHORNSHS! B OTKa30YCTORUHBOR KOpHrypars.

B cocras noctasmmemoro  ofopynOBZHES  IOMKHO BxomEThs 1O yhpasiesns u ANTHAPFTHO-
OPHEHTHPORAHHOIO MOHHTOPHHTA TIONCTABIEMOTO OBOPYAOBARMS, B TOM YHCHE, MOHHTOpHHTA
COCTOAHES OTHEMLHEIN ROMIOHEHTOR CCPBEPOB M EIGCCH, TEMUEPATYPsl, BHKHEX KOMIOHSHTOR,
COCTOAHNS IACKTPOTTHTAHA, TPEHIKTEBHOTO AHAIHAA ANAPATHEX c6oes.

Komiiorenrsr ITAKB pommnsl mMeTh BOIMOMHOCTE [OAKIIOUEHHS K eNMHOH  KoHCONW
AIMEHHCTPHPOBAXMA  OOOpYHORAHMA, FHpas — KoHCOs ANMUBACTPHPOBAHUS  JIOANKHA
TOAACPAHUBATS HOMKIICHCHAE, MOHHTOPHIY U YIPABICHUS TEKYIIMMHE CePBEpPAMH B LI

B coctar nocraBigeMoro oBOpYAOBAHIMS  AOMIGO Bxomurs 10 epromarnaupyiomee nponece
PasBEpPTHIBANEA AINTAPATHRIX KOMIOHCHTOR OCTABMACMELX ceprepon 1 OC (Taxux, xax MS Windows
Server, RedHat Linux, SUSE Lirux, VMware ESXi, MS Hyper-V) omux cepiepor. Ykasaxuoe IO taoxe
AOIDKHO, ABTOMATHSAPOBATE IPOLECC YIPABTEHYN ¥ ONTHMHSAUINY PAOOTH YKA3AHITEX cepaepop n OC
ITHX CEPBEPOE, & TAICKC HPONECE MHIpPailuy INTeckiX CEPREPOR B RBUPTYMIBHEIE 1T BUDTYATEHEIC B
umreciue. Yiasatmos 11O nomkao TTO3BONATE 3ATIYCKATE M3 KOHComT sTore TH) xopeons ViMware
vCenter, TO3BOMITE 3ammyck, OCTAHOBKY, NEPE3arpysKy, UCpPeMeIiente BUpTyabHLIX MAIIH, 4 TAOKe
HCPEMCHICHTAS BHPTYATBHEIX MatlH ¢ OnHoTo y3ma ESXI wa gpyro#f mpy MIOSY9ICHHN OT CpeIcTRa
TNPENMKTHRHCIO 2HAITH3A AITIRPATHEX BHGOPMAHY O BEICOKOH BeposTHOCTH cBost yam ESXi
Komnouents [FTAKB gomrdan 00eCIeUMBATECY TEXHIEYECKOH NOAEPIKKOH 0T NPOUIBOANTEIS Ha
tepputopu PO, B cTOMMOCTL TIpeanodeHus YYaCTHEKA JOmKHA BXOOHTE CTOHUMOCTE
TOATEPIKICH CO CTOPOHBL APOUIBOIMTENS Ha 3 TO/18.

3.2 Tpebonaunns r NPOrpAaMMHG-aNNapaTHEIM KosiLlexeaM BEpTyanusamun (IIAKR)
%2 1

craEnni “Kapeinerun”,

HAKEB ansa craumuil dmmana “Kapensexnit™ nomges OBHENATE XapPaKFEPHCTHKAMHE TIC XyIKe:
I, CoorsercraopaTh TpeBoBAHIIM OTKA3OYCTONIHBOCTH, TIpenbssTeMsin: k JTAKB.
2. Brmiowars B ce64 Blade cepnepa C XaPAKTEPHCTHEAME HE XYIKE:
s Hwmers He menee 2 APOIECCOPOR, KAKARLE ¢ XapakTepuCTHAME He xyuxe, yem Intel Xeon
Processor E5-2680v4
e Mmers se menge 512 UB oneparusnoil mamary tupa DDR-4 Registered (RDIMM) o
HAZKAM sHeproioTpebicunen.
¢ Vueth ve mMenee 2 nopros FC 16 I'out/e.
o Mmers RAID xomnrponnep, XOTOpsld ofecreunBaeT MpoMIBOMTENLEOCT, CreTeMbl 12
Four /e
* Blade-cepsep omren Ooith cosmectu ¢ Blade-macen HP BLeT000 CTO 3.
3. OCHAment UpOTPAMMUBIME  ANAITEPAME K CYHICCTBYIONCH  1porpaMMBO-annapaTHoi
CPKBA
4. OcHANIEHD! IPOTPAMAMHBIMY AIANTePaMK K CYTICCTBYIOMEMY KOMIIICKCY MOHHTOPHETA,

B cocras 2 (mmyx) TTAKB gns crammuii dammana “Kapenbckuit™ nomkyo sxouuarh He meHee ]




(02HOH) CHCTEMBl XPAHEHHS IAHHLIX C XAPAKTEPACTHKAMM He Xywe:

&

Bee nocrapnseMoe obopylopatye JOKHG OBITE CHENANC 1O TEXHOIOTHH 63 eNHHOH
Toukn orkasa. Orias moBore M3 KOMHOHEHTOB HMCKOBOTQ MaCCHRa, TakKoio, Kak

KOHTPOINIEP, OO IATAHLS, BEHTHANTOPsL OXIDKIGHHS, MECTKHE AUCK, HE AGMEEH

TIPHBOSHTL K TIOTEPe /MR AEHOCTYIHOGTH AAHHLIX, XPAHALIMKCE. HA 9TOM AUCKOBOM
MacCURE,

Hocragnsempii B pankax qaquoro T3 AHCKOBBH MACCHE ROMKEH TIO3BOIITS YCTEHORHTH
B cesi e Menee 24 nuekon 563 3aKYHKE NONOHATEILHRK JIHCKOBBX TIOMIOK.
B cocTas THEKOBOTO MECCHEA JOIDKHD BROJNTS!

© e Menee 38 auckos, wanapi o6semom 1.2 TE ¢ unrepheticom 6 Téur/c SAS co
CxOpoeTHIO Bpamerus 10 Teic. ob/Mun

.Hﬂﬂ OUIHMAILHOIQ HCIONBI0OBEHUA HOBOYO SUCKOBOTD HPOCTPaHCTBA CHUTEeMEL, Ha

OCHOBE KOTOPBIX OHO IPEAOCTABNAETCS, NOMKER 0GAaaTE QYHKIHORATEHOCTS HE XYIKe,
YEM:

o Bosmoxmoctsio ofsémymenna prckon 8 RAID rpymms yposasar RAID.O, 1, 3,
5, 6, 10, 50.

o Bosmenwoctrio coznanus RAID rpyime: #3 16 anckos ¢ ypoeHaMH RAID 0, 3, 5,
6, 1 10.

O BOosMOXKHOCTEIO CONAHEA [YNOB XPaHEHUd NAHEHX, KOTOPEIE OXBATEIBAIOT
TPOCTPAHCTEO ONHON i geckeibkax RAID rpynm. Hausnrie norraeckoro ToMa,
CO3MAHHOTO WA Tyre XPAHCHMS JaHHBIX, MOTYT OBITh PACIPESCNeHBI MEKEY
neckonbkuMe RAID rpymmamu. Bee neoOxonumsle NTHUSHINM 09 CO3ARHMA
MYIOB XpaseHus JAHREIX JOIDKHE] BKAFOYATHCA B KOMITIEKG [OCTABKIL

O  BO3MOMHOCTHIO PASMEIEHHS JOTHIECKOTO TOMA OJHOBPEMEHHO Ha pasuex RAID
Ipynnax, CO3IAMMBIX M3 DasHBIX TWHOE nmckoR: SSD, SAS, NIL-SAS.
BO3MOXKEOCTE  ABTOMATHUCOKOTO  THOpOMEIIeHHS PparMEETOR TOMa MeXIY
PASHBIMYA THIIAMH JUCKOB B 3ABHCHMOCTH OT Harpysku. DBce BeoOXoMuMBle 1
YKE3EHHOTO PYRKUMONANA THACHAMY HOMKHA BKINOUATECH B KOMILTEKC TTOCTABKIL

o IMoxpepxra yseaimuenns emxoctn RAID-rpyIiT B AOTHIESCKHX TOMOB B POIKAME.
on-ling, 0es IPepBIBARKS AOCTYIA K TaNHBIM,

o loamemgka TEXHONOIHYM COSAAHAS «TOHKUX»® TOMOR {(Thin Provisioning),
HOIBOJLAFMILYIO  BBIALHATR CepBepaM  HeoOXoauMmpre (HIMUecKk#e JUCKOBHE
PECYPCHL ABTOMATHYECKE 110 MEPE HeoBXOMMMOCTE U IO3BOAMIQUIYIO OTHARATE
CEpBEPAM BHDPTYANLHDIC TOTHYCCKHE TOMA, PAIMED KOTOPBIX MUKET TTPEBOCKXORUTD
EMEIOIIEHCS  (uspuecknil  muckopEiH  O6BEM  MACCHBA.,  ABTOMATHUECKOES
BEIIENIEHHAE QUSHYECKEX HUCKOBBIX PECYPCOB CEpBEPaM NOIIKHO BENIOJIHSTHCH
HpO3pauHo AT OQNeDAHMOHHLIX CHCTeM CEPBEPOB B I IpEnoKeHud, Ges
IEPBIBAEMS OCTYTIA K JaHHBIM]

O BOSMOKHOCTBIO BLIZEAEHUS DHCKOR (TOPAYETO DE3EPBaR, KaK IS SALIATE
otaemsrol RAID rpymrinl, T8k v Uig 3allIATh BCEro ZHCKOBOTO MACCHBA.

o Topmepxxa «ropaueii» 3aMeHp! JKECTKAX AFCKOB, KOHTPONIEPOB, MOIYICH BBoaa-
BEIBOJA BEHTAIATOPOS H GI0KOB [HTARHS,

o Hopmepiwkolt auexos mara SAS, NL-SAS 1 $SD 5 pavkax ogHo# cucremsl [lpu
9TOM  ROIDKHEI OBITh BOSMONKHOCTh YCTAHOBWTh CHENYIONIAE BHBI JKECTKUX
IFCKOB:

o 200 GB 12G SAS SFF (2.5 motiva) SDD

o 400 GB 12G SAS SFF (2.5 goitma) SDD

o 800 GB 12G SAS SFF (2.5 motiva) SDD
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200 GB 12G SAS SFF (2.5 sioima) SDD

1,6 TB 12G SAS SFF (2.5 moitma) SDD

400 GB 6G SAS SFF (2.5 nrofiva) SDD

800 GB 6G SAS SFF (2.5 axoitva) SDD

300 GB 12G SAS 15K rpm SFF {2.5 mofiva)
450 GB 12G SAS 15K rpm SFF (2.5 moiiua)
600 GB 12G SAS 15K tpm SFF (2.5 mofiva)
146 GB 6G SAS 15K tpm SFF (2.5 moima)
300 GB 6G SAS [5K rpm SFF (2.5 moiua)
300 GB 6G SAS 10K rpm SFF (2.5 motiMa)

450 GB 6G SAS 10K rpm SFF (2.5 mioitmz)

600 GB 6G SAS 10K rpm SEF (2.5 moiiva)
900 GB 6G SAS 10K rpm SFF (2.5 moiiMa)
L,2.TB 6G SAS 10K rpm SFF (2.5 miotina)

1 'TB 6 NL-SAS 7,2K rpm SFF (2.5 moiia)
1 TB 6G NL-SAS 7.2K rpm LFF (3.5 moiimal
2 TB 6G NL-SAS 7.2K rpm LEF (3.5 motiaa)
3 TB 6G NL-SAS 7.2K rpm LFF (3.5 mroitma)
4 TB 6G NL-SAS 72K rpm LEF (3,5 Arofiva)
6 TB 6( NL-SAS 7.2K rpm LFF (3.5 mioiima)

Tonnepicka nprMenenns SSD maxonmTenelt B KavyecTRe KOUT-IEAMSTH. Hororia

HOAASPIMBATECE Kom-amsate Ha SSD obremonm me wmemee 3 TB ma omwm
EQHTPOMNIED MACCHRE.

Hoanepixxa OHHOBPEMEHHOTO HCIONL30BANNG mucros SAS, 5SD u NL-SAS, B
TOM YHCIE, B UPeIeax 0qaol JHCeKOBol TOAKH.

Hopacpxka mis CHIDKCHHS SHEProTOTpefIenHs ROIMOKHOCTH ABTOMATHYLCKOM
OCTANOBKY HIH 3AMSANSHEMA BPAITCHUAL IHCKOR _(E".‘CJIH B FeYeHIIS HSKOTODOro.
BPCMOHH K JINCKAM He NPOHCXOHNT O0pareryii).

BoamoxnoctE0 co3gauys He Meree 512 LUN Ha nuckonsi Maccus.
BosmokrocTRO cosganns LUN ofsemonm 5 140 TE.

BO3MOWHOCTBIO NOAKTIOUEHNEA 64 CEPRENOB K AUCKOBOMY MACCHBY.

Hanuunem ne menee 4 noproe FC co cxopoctrio 16 TEuT/c xamupii.
BoamonatoeTsrs pacimaperns 10 8 noproe FC co cxopoerso 16 I'6ut/c kammsii,

BosMOmHOCTEIO paciipenus 1o 4 mopTon Ethernet iSCSI co cxopocteio 1 Déur/c
w10 P6ut/c kaxmsii.

Bosmoxuocrs pacruupenns 1o 199 meetkux auckos,

Hanwsgen B KKEOM KOHTPOITEpPE He Metee 4 B ko,

Heorpaaudensas 1o BpeMeNd NOJJICPKKA COXPAHHOCTA COEEPIHMOTO I3Il-
NaMATE — Ha CHYYad OTKMIOYSHNS ICKTPONHTARNA (HCHOML30RANHE ITHOKOROH
TIAMATY Ji% XPAHCUMA K31I-TaM4TH Be JOnyeTaMo);

3CpKATHPOBAMHE KII-IIEMATH MEXRTY KOHTPOMEPAME 110 BHYTPEHHIM KaHanam

(HCHONE30BAHNE KABANOB AOCTYIIA K JHCKAM JUis 3EPRANHPOBAHMA KIU-IaMIty He
JOMYCTHMO);

Hanume B xaxmom Kontponepe urrepdelicos 6I6/c SAS 4x {c npomyexmoit
cnocobuocTse 2416/0) Mg HOAKIFOMEHIS NOTIOMHITETBEEK FHCKOBBIX 0K,
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BO3MOKHOCTBIO OTKA30YCTOHMRBOTG O AKNIOUEHHS AHCKOBONO MACCHEA & SAN 110
nporokoay FU eo cropoctero He Meree 16 T'éur/c mo kaxaomy NOPTY.
Honaepmuxolt onepansoHHsI cueTem:

Microsoft Windows Server 2012

Microsoft Windows Server 2008 R2

Viiware

HP-UX

Red Hat Linux (32/64)

SuSE SLES (32/64)

Honzepiucxo vexuosorayn snapshot {@MrHOBeRHBIXY Komuiz TomMos) u ¢lone
(roJIEBIX KOTILE TOMOB) Ha YPOBIE KOHTPOINICDOS, NO3BCAAIOHEX TPOUSBOAUTE
CHATHE  DE3EPBHLIX KOMME ©  «MPHOBEHHBIX® M TONHBIX KODUH  TOMOB,
IPeAOCTABICHHS KOMIH TOMOB i OINIKH ¥ TCCTHPOBAHAA NPUNOKSHUE,
GBICTPOFO  BOCCTAHOBNICHHA AGHHBIX ¢ «MIHOBEHHBIX) KOUHE' B cltysae
JIOTHYCCKOTO chod. BOSMOKHOCTE co3fanys ne Meree 64 KOIEH B paMRax Kkmoi
GHCTEMBL.

0O 0 O 0 0 0 O O

©  BO3MOXHOCTEN yEenmmuenns (iryrew 38KYNKH  JOTONHWFEHBHBIX  JTHHEH3HH)
KOIAHECTRE (MTHOBEHHELDY KOITHA K0 512 B paMrax Kax(1oi cacTeMbi.

O BOIMOKEOCTBIO CO3MAHHA (TIYTEM 3aiYNKY  AOTOTHATCIbHBIX Junenzni)
YIBACHHBIX KOOHH JAHHBX (PCITHK JAHHLIX) Ha. JHCKOBBIX MBCCHEAX TAKOH Ke
MOACHH H Ha JUCKOBBIX Maccupax HP MSA P2000, cywecrayrommx v Saxasauika.
Ipn stom gomkia Goith BOSMOIKEOCTD KOMHMPOBAHNS FauHRy 10 SAN.

o BozMoxsOCTh WHTErpaunyd ¢ 110 VMware vSphere nocpeacTsoM VAAIL Bee
HEOOXOMMMBIE FHOEH3AN HOTDKHE GBITS YITCHE HpU pacaeTe OpPHCHTRPOROUHOM
CTORMOCTH DOIIEHKA,

o Iomnepwxa o6rHoBIeHIs MEKPOKOHA B peskume on-line (B xoupurypannu ¢ apyMsg
KOBTPOJUIepamu) Ges OpeprBalus JOCTYNR K IAHHBIM,

©c  BosMOXHOCTBK  oTKa30YVCTORUMBOTO WIEKTPOIHTAHMS  BCEX  KOMITOHEHTOB
JHCKOBOTO MACCHEA OT 2-X HE3ABMCHMBI TV HI

O BuITh NpeIHATHAMCHABIMY T MOHTHDOBARYS B CTaHmapTHYR 19” croliky ¢ d-mu
OHOpaMI.

¢ JIEcKoBBI MaCcCHB A0mKes SEITE HETCIPHPOBAK ¢ eymecTryroweH cetsio SAN, Ecau mua
HCHOE30BAHNA IOPTEL, KA THCKOBOIY MaCCHBa, TAK H XOMMYTETOPOB CETH IOIDKHE SEITS
FROMILICKTOBARB JIMUSH3HAME, TPAHCHBEPAMH M NPOY., TO YKA3RHHBE KOMIOHEHTHI
AOJIKHEL TAKKE BXOJATE B KOMANEKT NOCTARKH.
® B cocras npeutoieHus YHACTHHIA JIOMAHE! BXOIFTS OIITUHecKie Kabeis:
o 2Zm Multi-mode OM3 LC/ LCFC 16w,

B coctap nocrarnsemoro OOOPYHOBAHMS JOTHKHEE BXOIHTS BCS HeOOXONFMEIS ATTiapardsie cpengcina,
KOMIOHCHTS! M FHICH3MA 15 ODCCUEYeRRS  yEATSHHOTO YipaBIeHms BCEMM cepsepaMa  (C
HCHIOME30BAHAEN 3AIIMINSHEBIX TIPOTOKONOB LEPeZiayl JAlHBIX), BNOISIUMMH B COCTAB TIODTABKIH.
Vaancunoe ynpasieHne AOMKHO TIORBOIBIE BENIOMLTD TAKAS QyHKUI aIMITFCTPHPORAHAS Kak:
BIBOUYEHME W BRIITIOYUSHHE TIHTAHKY, TIEREXBAT KOHCOW B MOMEHT SATPYIKH, JIpOCMOTR coodruest]
POST, nepexpat rpaduraecioit korcomt OC BEPREEPA, MOHTHPORAMME HE CEPBED CHEMHBEY YCIDOHCTR ¢
paborieli  cTamipm  agMuEueTpaTopa, onnoBpeMentas pabora. HeCKONBKMX [IOnBIOBaTenell o
BUPTYANBHBIM JKPAEOM ONHOTO CEPBEpa, 3allch U BOCIIPOMEREISIHG CeaHCos PadOTH! C KOHCOMNLIO.
Komnosenter, O0ECTISYHBAICLINEG  YEA3aHABE  Bbilie DyHKii, Aomkas! 0Lt TTOCTARNEHE: B
YCTAHOB/IZEBT B OTKA3OYCTORAMRBOR KOHHIYpaliki.




B coctas mocrapmiemoro  ofOpyIoBaMs  JOKHO sxomrs IO yrpasmesus w annaparso-
OPHEHTHPOBARHOLO  MOHMTOPHETE NIONCTABIMEMOFO OGOPYIOBERMS, B TOM HCIE, MOHHTOpHITa
COCTOSHHA OTACMEHEIN KOMIOHEHTOB CEPREPOB M IIACCH, TEMIIEDATYPL], BANHBIX KOMIIOHEHTOR,
COCTORHMS BMEKTPONATARNS, IIPSAUKTHBHOO QHAIA3A anmaparHey choes:

IIAKB Homxel MMETh BOSMOIKHOOTD [OMKITOUCHAT K ETUHON KOHCONM AIMUHHCTDHPOBANUS
obopynonanus, Lapnas KoRCOIs AAMEHACTPHDOBRHIE JODKHE IOAEPIKERATE THOAKAIOHCHHE,
MOHHTODKHT W YHPaBIEHHE TEKYIHMH ceprepamyt 5 [JO]T.

B cocras mocrasnsiemoro  ofopyzosasus Aomzaio. sxomte [IO apromernsmpyiomes Tponece
Pa3BCPTRIRANAS. ANNAPATHEX KOMIIOHEHTOB. OCTABIIHEMEIX cepeepop 1 OC (Taxkmy xak MS Windows
Server, RediIat Linux, SUSE Linux, VMware 18X, MS Hyper-V) 7miax ceprepo. Yrazsamoe O Taoe
HOIDICHD ASTOMATH3HPOBATE TINONCCE YIIPABNCHYUS 1 OIHMASAUH PAGoTH VRASAMHEI cepsepos 1 OC
FTHR. CEPBEPOE, & TAIOKE HPOTRCE MUTPAIIK (DHIMYCCKIX CepREpos B BAPTYATHHEIC # BUDTYASLHEIE B
(usraeckse: Yiazamoe HO gomimo TOSBOJBILE 3AyCKaTh M3 xoReoi s1oro 110 xomcors VMware
v{enter, ro3sosiis 3ATYCK, OCTAHOBKY, TIePE3arpysKy, IepeMeIneHue BUDTYAILHELE. MAIUHY, a TanKe
TICPEMEIICARE BHPTYANLHEN MALHE ¢ ORHoro yana ESXi ma ApYTofl TIpH MONYYeHWH OT CpeiCTRa
HPCMRTABHOTO AHAMMIA ATHTAPATHBIN HEQOPMARE O BRICOKOH BeposTioct cbox vzna ESXi

B cocrar nocramsiemoro o6opynosanms i 110 AOIBKHO. BXOMHTE HEOBXOANMOE THCIO JRNICH3NH Ui
TOUCIFOHSHAS B CYLIRCTBYIONIYIO SOITHYIO CHCTEMY YHPARAEHNS 1 MOHMTOPHHTE,

Komnionenre: TTAKB nomxas ofeciiesipaTses TexHIteckoi TDOANEPMEKOHR OT NIPOWIBOLHTENS Ha
epprTopuH PO, B cTOMMOCT: HpenjomMeHys] YSacTHUKA MOTKEA BXOIBTE CTOHMOCTD
NOAOEPKKH €O CTOPOHEL APOU3IBOLHTENS HA 3 TOA.

3.3 TpeGopanus R nocHeTeMe BLIYHCHTEIRHON coTH

Hnst obecnevenus ceTeBoii CBASHOCTH B Npenenax Co3faBacMO} BEPTYaIbHON CDETIST,
HOAKIIOYCHUS  BHPTYANbHON CPemBl K JAOKWISHBIM  BHIYHCIHTEILHEM CeTAM, & TaKme
AOIKIOUEHES PASIAYHEY KOMIOHSHTOR HIEKEHEPHOH HH(PACTPYRTYPH! (HETEIIeKTYANbHbE
pacnpenenaTeny neTands PDU, ueroumuen decnepeOolHOTO HHTAHHS, PASHOTO POSR HATUYHKH H

T.JL), TIOCTABHIEMOe PelleHHe JOMKHO BKIOUATE B cely DOECHCTEMY BuIYHCAUTENRHOH cetn. K
NOACHCTEME IIPEBABNSIOTCS CHENYIOLIHE TPeGOBaHAL:

He menee 4 (uetrpex) KoMMYTaTopor Ethernet ¢ xapakrepuernkamu ae XYyme:

1. Hanwume ge menee 24 mopron Ethernet cranzapra 1000Base-T w ne menee 2 IIOPTOR JUIA
CBA3R ¢ BBHICCTOANMMH KOMMYTATOpaME ¢Tanmapta LO/100/1000BT. Benm onst
HCLIOMB30BATHA HOPTEL NGIDKHEL GLITE YROMILIEKTORAHET JIHUCH3HIME, TPaHCHBEDAME M
LPo4., TO YKA3RHHBIC KOMIOHEHTH IOMKHE! Taloke BXOAWUTE B COCTAR RONCHCTEMY
BEIMUCAUTENLHON COTH KOMIieKca BHPTYaRH3A0HE H -~ B KOMIIEKT BOCTARKA
KOMMYTATOPA.

2. llogencrema jomkaa Gbith CBsBHOM, T, Boe KOMMYT2FOPbl CHCTEMST JOMKHEL G3iTh
CBA3aIE MEKTY cob0H 0TKAB0yCTORUMBEIM 06pazom, PHHECM TIOPTH, ECHOARIYEMBIE IS
TAKOH CBA3H, HE JOMKHBL ABALTECT MACTHI) VKA3ZAHHOH 5. 11,1 NIOPTOROH eMKoCTH, HO
LOMKHET IPHCYTCTBOBATD B NOACHCTEME CREPX HOCIERHeH.
Homnepsowsats crarjaptel IEEE 802 3af (Pok) & IEEES02.3at{PoE+) ma ue MeHee 8Mu
TOpTax  joctyna fousseparenei. Mmers obmyws MowHOCTE mocrymuyio mis PoE-
yetpoiicrs s 110 Barr. Tlpomssomuresmocts KOMMYTaTODA HOINKHA COCTARIATH He MEHee
71,4 MMIDIMCHOB TaKeTOR B CEKYHAY J1s ITAKETOB pazMepom 64 Gaitra. Honnepamsars we
meree 4096 suauenwit waenTHQHKATOpA BEpTyanbnod cetw. [omnepswisarh pasmep
hpeiiva no 9216 Gaitr (Jambo frames).
4. KommyTarop foinkeH 65ITh OCHAIICH onepaThBHol Navarbio DRAM ofbemom e Menee
512 M6 u sueprosesaBucuMoll naMsToio Flash s xparenns (HalioB onepanrOHHOH

L
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CHCTEMbI 1 PE3EPBHBIX KOR(UrypanHosnsmx haiinoe ofiberom we meree 128 M6. Huets
Erienenneil Ethernet-nopr yipasnenus co exopoctrio 10/100MbBur/cex.

Hponyexuas cmocofHoeTh xOMMyTaTOpa HOIKER COCTABNSTH He Memee 216T6wutic.
Honpepxmsars we mesee 1023 BUPTYanbHEX cereit. [Tomnepxnuears He MeHee BOCEMU
ouepeuct 1 0/HOH TpuopHTeTHOH Ha TopT, [1oATepIKUBATE TEXHONOTHIO pEICPBRAPORAHNST
JZHEH CBA3H B PEHHME SXTHBHBIMIACCHBHEIN €O BpeMencM TICPEWITIOUCHIE MEKIY
THHAAMH CBsi3H ue Sonee 100 Mcex. [ommepxusars ABYXCTOPCHEMH peskan paboThy s
nopra B pékuve SPAN.

Hommepsxunate dyninuio rposepks  [P-anpeca TONIB30BATENT, TOIKMIOYSHHOIC. K
TAUHOMY KOMMYTATOPY, C BOBMOMHOCTRIO BROKADOBATH nepenaay Tpaduxa ¢
ropnenbhLiin anpecamd. Hopmepikiteats Texsogoran paboThl ¢ TPYINOERME METKAME
GesoracHoery, BITIOYAT TIPOTOKOI TEpEnaIn HRQODMATIHKE O COOTBETCTBHY METKH
Besomacnocts [P-anpecy ma ocuogse TCP. Honpepaxrsars npeToxon Gesomacnol
ayrenTHGWKAHHE  Tonssopatenel 802.1x ¢ BOBMOMCHOCTRIO  [aboTEl B PeIKUMe
MOHMIOpHATa (be3 orpanmyenys ACCTYla TOAB3OBATENEH) W [PHEMa VBEROMIICHNS OF
RADIUS-ceppepa 06 n3meseHun ciaTyca Ge30racHOCTH HOTL30RATELL. Honrepmupars
AYTEeHTHOHKAIHIO  LONh30EATENS wpes  web-CTpamMIly, I1pH  HeBOAMOXKHOCTH
aytenruduimposars oo 302.1x. Hoanepxupars ayTeHTHQKKAIITEDG Ha OCHOBE BEHOrO
cnucka MAC-anpecop, npu  HEBOIMOKHOCTE ayrenindunuposars no  802.1x
AyTeHTEOUINPOBATE TOTLIOBATENS W IP-renteon, HONKMOUCHHEIX B €QUAEIH JOPT 0
npotoxony 802.1%, ¢ dalHavenieM pasnelx VLAN goctyna mas Tenedoua u
TTONIE30BATENY.

lopneprcupars dyuxuan SeronacuocTn BYOPOro ypostia mogend OSI ams mporokona
IPv6, Bromoyas saluuTy ©F HOAMEHST azpeca, 3ALWMTY OT OOBABNEHHC HENOBEPEHHOTO
[HAF03d  O-YMONHAHHAKY, 38Uty ot noaMensl  DHCP-oTseToR. [Honnepwusars
BOSMOXHOCTE [IDOBEPKM  KOHTPONBACH cymnml 110 koMMyTATopa NpH BKIHOYCHHH.
Honpepxupars rnepenauy wormm Tpadua ang apanusa cmeremolt GesonacHocTH C©
YKa3aHHOTO IopTa BAY Auanazona nopros. [Tognepxupats HacTPORKY CTIHCKOR AOCTYNa
Jur mporoxona IPv4 u IPv6 ans xoutpons tpadwka srytps VLAN, Tpagura Ha Lopty
HOMKmOenEs nonk3osateis. Hommepxepars Qysxummo sanpera repenayuy TpadmEka
MEIY yKasaHHBIMH Hoprami. [Toaepusars IIPOTOKON AYTEH TR HKALKE, BRTOPUIAIHE
1 yueTa JUBI 0CTy A aiMAHICTPATOPOR K YIPABISIOTIAM HETepdeiican KOMMYTETODA, ¢
BOSMOWHOCTRIO KOHTPONE BBOAMMBIX AHMEHHCTDATOPOM  KOMAHT, THonpepxupars
TEXHOAOTHIO ABTOMATHYECKON0 OTKIIIOYCHNS TTOPTA TIPU nocrymeHuy BPDU makeros ot
HCABTOPKM3OBARHOTO yerpolieria. [lomzepiupars Texuonoruio unbstpanus BPDU
naweros. [logaepmnpars GuoKupORaHEE NOTHITOK BAIBECTH POIIL KOPHEBOIO yeTpolictsa
npoTokona Spanning Tree 3a upenens AIMHHECTPATHBHOTO JOMEHA.

Kommyrarop AOIXER NONTEPIARATE IPOTOKON [N YITPABICHHS BUPTYALEEBIMHE CETIMIE
u obmesa undopmanmedl O BHPTYAALHBIX CETEX MEKAY CeTeBLIMH YCTPOHCTBAMEL,
BXQMALTAMY B aiMHBUCTPATHBEEIA pomed. [lonnepxnpare npotoxoner Spanning Tree
cornacHo craggapram IEEE 802.1s, IFEE 8021 w. Tomnepsusars HPOTCKON YIpaRIcHus
HoTpebngeMoil MotnrocTeio IEEER0? 3ay

Cocraenaronmit HOACHCTEMY KOMMYTETOP HOKHEL HMETh PE3EPBAPOBAHNE
TIOIBEPKEHHLIX 11anbo/ee JacThIM ¢50aM Y3JI0B. Kak MHHHMYM; BeHTHIEITOPOR W ONOKOR
TIHMTaHH.

Cocrapmaoliu NonencTemy KOMMYTATOP JOIKHEI ObITh DPCAHa3HEUCHE! INT TATAHILL

0T ofHOGasrel cety Hanpskennes 2208 1 KOMILUIEKTORATHCS MEYpaMy TTHTAHKS ©
pasbemanvn CEE7/4,

- CoCTaptiofimi TONCHCTEMY KOMMYTETOP HOMKHE KOMIIEKTORATHCS canazKaMy;

KPOHIITERHAMHA BIH IIPOTIME IPACTOCOSISHMSMHE st KPENICHEA BX B CTRHAAPTHATH
19-moMoBLIE TETeROMM Y HEKAIH ORI wrKad.



B coctas moctasisiemoro obopyaosarus i IO Josmaso Bxomnts HEOOKOMMOE HHCTO NIIeH3uR s
HOAKIIOUERIS B CYIIECTHYIOMYEY SIMEYRY CUCIEMY YIIDABICHYS H MOFHTODHEFA.

Cocrasamonmue HOACHCTEMY XOMMYTATOPE! HOJOKHEL 00eCIeuuRaTECS TeEXHRIECKOH HOAHepEKoH
O OpCH3BOLE TN Ha TeppuTopul PO. B etoumocts HpeiIeKesns YYacTHRKA JOIKHA BXOMUTE
CTOMMOCTh HOJZISPKH VRAIRHIIOIO 0D0PYA0ERHUS $O CTOPOHEL IPOH3IBOJHTE Ha [To.

He menee 1 (omuoro} mapmpyriaaropa Ethernet, ¢ RAPUKTEPHECTURAMH HE XYIKE:!

i

Cotrapmaowuii MONCHCTEMY — MAPIIPYTHRATOP  JOIKEH  HMETh MaXCHMAIEHYIO
HPOM3BOLHTENRHOCTE He MeHee 299000 (mByxcoT mepAHOSTa ACBSTH THGSY) IHKETOR B
CeKYHIy M HMAKETOB pasmepoM 04 GaiiTa, GCHAIMCH OMepatMBHON IFEMSTLIO o0BEMOM HE
menee 512 MB. Tun omepatumroit namaty DDR2Z DRAM {double data rate). Qcmamen
CHEMHOR IHEPrONC3aBUCAMON naMaThio Ui Xpanenus (aiiion OTIEPANHMOHHGE CHOTEMEL H
PEICPBHEIX KOHQUIYpanRoMHEX (Galinoe ofseMom ne meree 256 MB. THE aMaTH — Compact
Fiash.

Cocrasmmonwit nogencTemy MapUIDYTH3ATOP DOJIKEH BHITH OCHAINSH KAK MEHAMYM ONHEM
nmopramoM USB 2.0 ¢ BOSMOXHOCTRIG MOAKIIOUSHUS CbEMEBIX HIEPEHOCHRIE HOCHTERel
UFAMATH 114 KOTHEPOBAHHS C/Ha HIX (Gafinod kondHryparun 1 nporpamMMeEers obecieyenys u
BOIMOMHOCTBIO HOJIKITOUEH s anekTponnsx UUSB-xiroueil, OcHallier xai MHEHMMYM OAHKM
noproM Mini-USB u rax musvmym omwms roproy EIA/TIA-232 (pasbem RI-45) ams
HOAKIMOHMCHHA ~ KOHCONLHOTO  TEPMEHANA. [IPH  WCHONB30BAHMM i YIPABICHHS
MapumipyTaiatopom fiopra Mini-USB mopr EIA/TIA-232 (RI-43) nns momxmousHms
KOHCONBHOTO TepMuHaie HOJDKEH ABTOMATHYECKH [eaKTHBAPOBATHCA. DHITH OCHAIEH
BCTPOGHHEIM nopToM  EIA/TIA-232 mis  momwmouenus MOZIgME W TIOJepIKoH
ARCTAHUAOHHOTO NOAKAFOUEHHS KOHCOABHOFC TEPMUNEANA. DBITH OCHAINEH BCTPOCHHBIMH
SHCPrOHE3ABRCHMBIMA TACAMH C OTACIBHBIM MEMEHTOM THTaHus twma Li-lon. Muers ue
MeHee IBYX BCTpoenHBIX nopror Gigabit Ethernet 10/100/1000Base-T ¢ passemom RI-45 ¢

'Hﬂﬂllep}?ﬁiﬂfl MEXAHU3MA  ABTOMATHYECKOTO  COTTACOBARSL CKOPOCTE ¢ IYILISKCA,

HocTapnareed ¢ GioXOM 3XEKTHOTIATAHAS 0T CeTH nepeMennoro roxa (100240 B, 47-63 )
momEoeksio 110 Batr, B toMm nucre B papuante ¢ BOBMONHOCTBIY Joiaud mirranns Pok-
yerpoHcTeaM, Hmers me MeHee HBYX CHOTOB JUIM  YCTAHOBKM BBICOKOCKOPOCTHERIX
BHTep(ercHEIX Kapr. Jomiia ToIepRHBATECT BOMOKHOCTE YOTAHOBKH KapT IBodHOi
mpprEbL. Kakneit cror pomken ofecneunsars CYMMAPHYIO IPOTIYCKHYIO. CIIOCOBHOCTE 10
L6 T6/c x ynpasamomeMy npofieccopy n WveTh He Mepee 8 ropron 10/100/1000-TX
autosensing ¢ nopuepxkoi PoE.

CocTassisonuH TONCHOTEMY MAPIUpYTUIaTOp [OIDKEE HMETh BCTPOEHHEEE BO3MOKHOCTH
AMAPATROTG YOKOPeHI mmdposarus (mudiposanye, AemE(popaHe u 2YTCHTHOUKANUA,
mporexonet DES, 3DES, AES 128, AES 192, AES 256, MDE, MD5_hmac, SHA-1,
SHAI_hmac), KoTOpele aKTHBHPYIOTCH NpH  HCHOARZ0BAHMA  CHEIMATMIHPOBAREOTO
TPOTPAMMHOTO 0DECTIEUSHIS M COOTBETCTRYIONWICH JIMITeH3HE.

JIOImKeE yAORIETROPATS TpeCoBansM K MapipyTniaropan, onpenciesHen 8 IETE RFC
1812 Requirements for IP Version4 Routers, a taxe LHOAREPKUBATE OMHOBPEMERHYIO paboTy
¢ IPv4 w1 IPv6, sriotag MHOTOAPECHYTO pacesLiky B 1Pv4 u IPV6. HopnepmnBary [ipoToRoN
ARP B cooTBeTCTEMHM CO CIIEYVICHIHMH noxymenrtamy IETF: RFC 826 Address Resolution
Protocol, RFC 903 Reverse Address Resolution Protocol, RFC 1027 Proxy Address
Resolution Protocol, RFC 1042 Stapdard for the Transmission of IP Datagrams over IEEE
802 Networks. Momnepskarars MexanHsm GBTC?pOﬁ koMMyTanuy nakercr 1P, pafora
KOTOpOro HE 3aBHCHT OT NMPOXGUAINETO Hepes MaplupyTH3atop Tpadukd. Mononssopaune
MEXAHHIMOB  KOMMYTAIMK [TAKETOB, OCHOBRHELIX HAa  KAUWPOBAHWH MapIIpyIoB,
HeaonyoTuMo.




5.

Cocrapngonui NCACHCTEMY  MapIIPYTH3aTOD  JIOMKEH  [OLNEpIHBATH HPOTOKONE
punamuyeckol Mapmwpytazaiun OSPF B COOTBETCTBHE €O CIEAYOLIAMH JOKYMEBTAMHI
IETF: RFC 2328 OSPF v2; RFC 1793 Extending OSPF to Support Demand Circuits; RFC
1587 The OSPF NSSA option, RFC 3623 Graceful OSPF Restart. MMoxnepausaTs APOTOKOA
AUHARMBYUCCKOA Mapmpyruzanys RIP B COOTReTCTEEY o CICHAVIOUMY HoEyMenTamu [ETF:
RFC 2453 RIP Version 2; RFC 2091 Triggered Exiensionsto RIP to Support Demand Circuits,
[MonnepncmaTs npoToko qHuaMuaeckoi MapimnpyTasamas IS-IS 8 coarseroraun ¢ IETF RFC
1195 Use of OSI IS-IS for Routing in TCP/IP and Dual Environments, Toamepusarn
[IPOTORON  IMHAMUYCCKOH MapupyTHsarma BGP B COOTBEICTBEM €O GHEYIOUMME
Aokymentamu 1IETF: RFC 2858 Multiprotocol Extensions for BGP-4: RFC 3187 Carrying
Label Information in BGP-4; RFC 4271 A Border Gateway Protocol 4 {BGP-4); RFC 4893
BGP Support for Four-Octet AS Nuraber Space.

Cocramnmiomuii  noacueTeMy MapmipyTH3ATOp AOKCH TIOANEPMUBATE OATAHCHPOBKY
Tpadukd TO MapIpYyTaM HE3KBHBAACHTHONR CTOMMOCTH C© TIOMOLIBK HHHAMHYECKOTO
LipOTOKOTE MapHIpyTr3anud. Obecnednsars MapiupyTHsanmio [P 1aKeros B COOTRETCIBEY C
SANAHELIMA NDABHIAME MAPIIPYTHIAIMY AT KRaccA(QUIMPOBAHARX I0TOXOR JaHHBIX,
Homsepxiparh  Mexanusm OFpaHUYCHHA HHTCHCHBHOCTH Tpa(uKa, HANpPABESEMOrO HA
00paborKy B INIOCKOCTh  YIPABASHMI MapmpyTHsatops.  llopmepxupaTe  mMexanumsMm
KNACCH@GUKANME TAKCTOB 10 IPHHATISKIOCTH K CUPEHENeHERM RIPHNOKEHNIM, BKITIOTAT
WED-NIPUNONEHHA 7 TIPOTOKONLI, HCHONML3YIOMIHE TUHAMEUECKOS HasHAYeHue IMOPTOR
TCP/UDP, & ToM wmene onHaopanrorsie (Skype, BitTorrent). HoMmmo Hamms BOTpoeHHRK
KPHICPHER KIACCHQUKAUNH —MapLupyTu3aTop NoIDKeH TOJIEPKHBATE  BOIMOYKHOCTE
CEMOCTOATCHBHOTO 34[8HUA AAMUHHACTPATOPOM KDUTEDHEB UL OTHECEHWS [AaKeTa K
oupenenessomy. TCP- mmu UDP-apunoxenmso myrem TIPOREPKH COOTRETCTBHS JIAHHEIX,
COREPRAIMNXCA B IaKeTe, TAPAMETPay, YKASANHEIM aIMHHRCTPATOPOM,

Cocrapmsmommpi NOACHCTCMY MAPIIPYTH3IATOD HOMKEH NOJepKuearTs Texuoxorun MPLS
{Multiprotocol Label Swﬁtghing) # MPLS VPN B coorsercTsuy co CHSEYHOLIEMH
Aoxymentavu IETE: RFC 3032 MPLS Label Stack Encoding, RFC 3036 LDP Specification,
RPC3037 LDP Applicability, RFC 3478 Graceful Restart Mechanism for Lgbel Distribution,

-RFC 4364 BGP MPLS/IP Virtual Private Networks (VPNs). [oanepsusars TEXHOIOIHO.

OUTEMH3HPOBAHNON MAPIIPYTH3AME TPAHMUHOTO YPOBHS, NO3BOIMIOWYID OGeCTeunTs
HATSIEKTYIBHYK) MADIUPYTH3AUMIG 8 OaNaHCHPOBKY DPACHPCC/ICHHN TPRQHKa MeXy
KaHajami epefadn ZaNHbIX Ha BHEIUHEH TDaNLe ROPUOPATHBHON CeTH Ha OCHOBE JAHHEIX
O TPCH3BOAMTENLHOCTE KamaioB (Bpems pearmpoBaiss, koa(hduivent moreph naxeTos,
BAPHANHA 33NCPIKICH, OCTYNHOCTE IYTH ), TOITHTHKE BanaRCAPOBKY TPpadiKe i MEHAMUIAIHY
sarpart. Hoaaepaupaty rexnonorae Mobile IP, TO3BOTAOINYIO yeTpoleTsam B oauoi [P-
CETH ITEPEMEIRATEC B yIATCHHYIO COTh C COXPAHCHMEM GBS3H ¢ HX AOMalimel ceTio, B
COOTBETCTRHE CO CNEAYIOUMME Nokymentamy [ETF: RFC 2002, [P Mobility Support, RFC
2003, IP Encapsulation within IP, RFC 2005, Applicability Statement for Mobile 1P, RFC
2006, The Definitions of Managed Objects for IP Mobility Support _

Cocrapamomuit  nomcucrenmy MApIIPYTR3ATOD  JOMKEH  DOANCpXEBaTh:  (hyHKLHE
MEKCCTEBON0. 2KPAHHDOBANH, BIUTIOYAL BOIMOKHOCT MEyANNPOBAHUS (HIHHMCCKHUX W Uiy
TOPHYECKHY MATCRPOEHCOR B 30HHI Ge30NacHOCTH IMS HPMMEHSHMS K HHM CPYTIIOBEIX
{30MORHIX) [IOMWMTHK Ge30macHoCTH. Hopmepscwrare Gynkimy  Qumsrparimn URL B
COGIBETCTBHM C AAWFBIME O KATETOPMM ¥ pellyTauuy web-CaifToR, AOMEHAX DOBEpHs,
KEIOUERBIK, CIOBAX 1 IPUMEHSNEMBIX IOANTHKAK, XPAHALIMKCS Ha BHEIIHEM CEPREPE TPeThHX
IrpensposuTened. B sarucmMocT# ot Braa url xomxHa MOAEEPKHBATEE BOIMOMNKHOCTD
paspeurate HTTP-sanpoc miu 3a0I0KHPOBATE, A TAKIKE BHOCTH 3AITHChH B COOTRETCTEYIOWINN
SKYPHAT COOBITHH,

Coctaszgmonsi HONCHCTCMY MAPLIDYTH3ATOD TOIDKER MORACPIKHBATE TEXHONOTHIO PHOKOTG
AHANM3A IAKETOB HA OCHORS CONOCTABICHHA C 3apddee ONpelcieHHRIMM MaSnoHaMK
(cHrHATYpamut), O3BOMMOLYH) COILANEE CROHK COBCTREHHBIX. KpurepHes Kiacchburanmy
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HEMENaTENbHBIX ITAKSTOB Ha OCHORE IFOH0ro NROTORONHE B COMOPEHMOra jobol yacTH HaKeTa
H OUPEACHERRE TOTNTHE 1 BHOKAPOBAKIS BHPYCOR M @TaK ¢ yueToM mrbopManuy [,2-17
Bes TOANEPHKN COCTOAHAA. [lOMIepXHEATE TeXHONOTAY CO3TAHUS BUPTYAILHEIX MECTHBIX
CETEH, BIMOYAS TEXHONOTHIO CO3NAHKA JalRICHHBIX COeIMHEHAN KX AR -C-KaThIM
MENLY cetesbiMy yerpoictBamu (CE) BRYTPH cetu ¢ noaaepxoi TPYNHOBBIY KAOUSH Oe3
HEOOXOAMMOCTYE  CO3NAHEA W nopfaepikauns  full mesh  cBE3HOCTH, TEXHGIOIHIO
JHHAMIICCKOTO YCTAHOBACHUA COSTIMHEHMH MY yIaTCHEbIMHM Y3NaMU CeTE © LONASIRKOH
IRHAMEHCCKE HasHAYaeMEIx 1P-anpecos YOARACHHLIX Y30k 03 HeOOXOMHMMOCTH COSMAHUs ¥
nogaepaanng full mesh casanocta, 4 Takie nojeukEpark paboTy ¢ KinHeHTekuME VPN-
NPHIIONKEHHAME,  BKIROUAN yOpasieHus  DOMHTHKEME,  KpEmmo-OyHKIAoHaEHOCTE
AKTHRMPYETCE NP HETIONB30BAHNY CIEI{MANE3HPOBANEOTO TPOTPAMMHEOT) 0BRCTetenus 1
COOTBCTCTRYROWMCH intienzum,
Kapnye monmxen HpenycMaTpHBATE MOHTAX B CTaHAapTHY:o 19" cToliky u sauuMaTs He Gonee
OnHON MoHTRXNMOH emymr s (1 rack unif).
Homrio Geite  A0CTYRHO  YIpaBmmomes nporpaMmuoe  olecneverne, BRIIOYAIOIHES
CRENYIOUIYIO () ¥HKHUOHATBHOCTE!
11.1. BosMowHOCTD HacTpolKy yoTpolicTs Hepes rpadrigeckait unrepdeiic,
11.2. BoamoxHocrs HacTpoliKd CeTeRbix HapaMeTpoB, BXKIHOUAN HACTPOHKY IPOTOKOIOR
JHBAMHYCCKOH MapipyTH3a g,
11.3. BozMoxHOCTs  HaeTpoHKe  napaMerpos De30MacHoCTH, BITEOWAs  HacTPOHKY
MEWCETEREIX SKPAHOB, CUMCKOB IOCTYHA ¥ MapaMeTpOR BUPTYAILHEIX JacTHLEX ceTeit.
1.4, Jlnhdepennnanyg npas TocTYRA 10/1630aTETCH B 32RUCHMOCTH OT THIR BEHIORHTEMBIX
HMH 33784,

B cocrar nocrasngemoro oGopyroeanus 1 110 AGIDEHO BROTUTH HEOOROMMMOE YHCH0 NHrieHsull 4
TOAKTIOHSHNA B CYIICCTBYIONEYIO €AEEYIO CHCTEMY VIIPABIIGHIS B MOHHTOPHHTE,

Cocrapnmoiime  poacucTemy MAPHPYTHIATOPE  ZOMKEBL  O0SETIEHBATECT  TEXHHUECKOH
TOAREDKKOR OT TPOM3IBOLATEN® Ha TephuToprn PO. B croumocts IIPeICHEnAs Y YacTHERS
AOINKIA BROAUTE CTOMMOCTS HOLAEPKKH YKa3aHHOr0 060 Py I0BAHFES CO CTOPOHEL TLPOHARO AHTEIA
#a 1 rog.

He Meuee 2 (1yx) MapiupyThsaTopos Fthernet, ¢ RAPaKTePUCTHIAMY HE XyIKe:

l.

MapwipyTusatop fofmen yMmers paboTate B BUDPTYANLHOR Cpejle oL YIpaBIeHHEM
ruiepsuzopos VMware ESXi 5.5, Citrix XenServer 6.2, Red Hat KVM (Red Hat Enterprise
Virtualization 3.1 and Red Hat Enterprise Linux 6,6), K¥M on Ubuitu 12.04 LTS, Microsoft
Hyper-V for Windows Server 2012 R2, Amazon Machine image on Amazorn Web Services.
Homxen pabotats mox YIPABIIeHHeM MOLYIBHOH GUEPANHONEOH CHeTenbl, 00ecneunBamel
DASACTICHAC HONCHCTEM KOMMYTAIMY ¥ YIPABACHIA B peanysylollel rexgonorue multicore
forwarding,

MapuipyTasarop ACKEH yMeTh UCHONB30BATL B CROGH paborte crenyommwii nabop
BEFTACIITENILIK PECYPCOB | pecypeos nasstrr: ot 1 1o 8 vOPU, o1 4 no 16I'6 O3V, 876 ua
axecTkoM - nucke.  Kommgectso  mrrepdedicoB  NOKHO BHTE  OPpAHEYEHO  TOIBKO
BOSMOMHOCTAMH HONCBIYEMOT0 Tilepsisepa. KojmuetTBo nHTepeiicoB HO yMOTIanno
JQIDKHO GBITH PABHO JBYM. '

MakcnManbueii  HaB0p  BRITHOFUTCIBEEIY PECYPCOB U DECYPLOB  [aMWTH, KOTOPbLIR
MAPLIPYTH3ATOD HCNOAR3YeT B cBoel paboTe, MOMKCH ONpPEAEAATLCS NULUCHINAMH Ha
POA3BOIMTENEHOCTS M (PYHKIHOHANLHOCTS. HponszonnrensHOCTL A0MKEE ObITh He Meee
SI'B/c, pomKer MCIONB30BATE B CBOEH pabore we meree § VOPU 1 406 O3V,

Mapinpy Tu3aTop NOMKEN 10 AAEPIHBATE TIPOTOKOITH M HAMITTECKOR MapinpyTHSain, B ToM
4HCAC OPOTOKON MMAAMAMECKOH MapiipyTH3aluH, obecreunBaomyi so160p MapInpyTa Ha
OCHOBAHWA LAHHBIX O MEKCETSBOH 3aiepiKe, NPOILYCKHON CHOCODHOCTH, HATDYIKE W
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10.

HaOOKHOCTH KaHwia H OaNaHCHPOBKY HACPYsKH IO MAPIIPYTAM  HESKBHBRIEHTHOR

CTCUMOCTH. [lO/NKeH NOIASpKIBAT: MEXAHWIM OTPAHHYSHHS WHTCHCHBHOCTH Tpadmka,

HanpaBiieMOro Ha 00paboTky B IOCKOCTE  ynpasneHud. Jlofmien NOANEPKEBATE
TEXHOOTHIO MHOTONPOTOKONEHOH KovMyTaiin 1o merkam (MPLS),
MapupyTHsatop Toinkes HoIepsRERATS QYHKIPR MEKCETEBOIO SKPARHUPORAHMY, BKITICUAs
BO3MOKHOCTE  PYNTIMPOBAHAA (GUAMYECKEX WWIH JIOTHYECKEX HHTEpGEHCcoR B 20Hb!
BE30TACHOCTH JIIT HPHMEHEHUs K HUM IPYLIIOBBIX {(30n08BIX) HoMETHK GelomacHocTn.
Hporpammuoe ofecnedenne MapmpyTa3aTopa ACHKHO LOEEPHBATE TEXHOAOTHIO AHamH3a
IPOH3BOMETCABHOCTH  CeTH nyTéM oUMEEa ¢ JDYIEMH  CETERERMH yeTpoeTRaMu
CHHTE3UPYEMEIM TPAQAKOM PE3IHSHEIX THIION, HIMEPEHHs ero XAPAKTEPHCTHK, B TOM YHCIE
HAHHBIX. O 3BIEIKKE, BApHAUHE 384EIKKE, TOTepsX NAaKeTOR, HOpPsIke OTCRIIKH # HpiHeMa
J8KETOB, UYTH AKETa, BPEMCOHY 3aIpysK JI8HHBIN H AHANE3E DONYUEHNBIX PE3VALTATOR.
Tlonnepaupats TeXHONOTHIO TPAMOH BHAMMOCTY CeTEBLIX yCTpoifcTs B& BTOPOM ypOBHE
vopena OSI gepes cers OIEpaTopd CBA3M LyTEM MHKANCYIHpoBakMs $peliMOB Broporc
YPOBHA B NAKETBL TPSTEELC YPOBHS C PA3ACACHHEM MOMEHOS BTODOTO YPORHf, B T.4.
npeueccor rporoxona STP. Texuosoras Jomxaa paboTath mo CTAHNAPTHOMY npoToKosy [P
H He TpeDOBAT, MCUHOALIOBAHHSA HOTIONHUTEILELIX NPOTOKONCE. JOMKHO TIONepKHBATh
ApOTOKON ofHapyXeHu:i 0TKA3a KaHala nepesaun Tpadmia, DPaboTaIOmHH ¢ pazHYHBIMK
FHIAME CPENbI EPETATH NAHABIX ¥ THIAMA HHKANCYAKUAN, TOALEDKHBHONNIN 11POTOKOME
Mapmpytusaus BGP, 1S-IS, OSPYF u acriomsayroumwit TOCBUIKY KOHTDONBHBIY HAKSTOR
MEAUTY  IBYMS MapIupyTUIATOPAMH 9 MOHWTOPHHIA COCTOAHES KAHANZ COTNACHG
Aoicymentam IETF Bidirectional Forwarding Detection draft-ietf-hfd-base-09b u BE D for IPv4
and IPv6 (Single Hop) draft-ietf-bfd-vdv6-1hop-09.
Mapipyrazarop xoimker nozepx HBath Habop NporpaMMHbIX nETEpdeiicor npanoxenni
(RESTHul API) ans unTerpanun ¢ BHEINHMME CHCTEMAM L YIIPABRCHES M MOHHTOPHITA.
Mapinpytasarop(h) romren HOAACPAHBATE BHPTYANKIAUAK TakKuX ceTenpx GyHKIuH kax
vBNG, vISG 1 vRR
Mapmpyrma.?op ACGIHKER NOANSKHBATH CHeAYIOTHH MUHAMANEHEH] Habop pexHMOB.
komMyHHxauy Mexy vINIC # anmaparuol cetepoit kaproi:

e Pargvirtual

¢ PCl pass-through

e Single-root /O virtualization (SR-IOV)
MapupyTisatop JTomer NomEepiuBars GYHKUHORATSHOCTD riyBokoH HECTIEXIHY 1aKeTOB
B OUNCHTEGHKANAM  tpaduKa DPUIOKEHHE, & Taoke  BOIMONKHOCTL BRIOOPOUHOH
TepeMapkupoBKE uiy cOpoca naxeTor Tpaduka BIGPAHARX IPHIOKEHHH, B 3aBHCHMOCTH OT
HACTPOCHHBIX  MORWTHE. JIoWken TomneprmBars  ByHIIHOHANLHOCTE BCTPUSHHOTO
MeHeKepa COOBITAN M BOIMOKHOCTS HADMCAHHA CKDPHIITOB, ABTOMATHIUPYIOWEX paboTy
MAaplipyTH3ATOPa B 3ABMCHMOCTE OT 3arpPyskKH €r0 UpcLectopa, COCTOSHMES HHTEpQEcoR,
PE3YIRBTATCB NIPOBEPKH OCTAIBHEIX eI'0 IIOJCHCTEM,

B coctap nmocrasmsemoro 110 gomxio BXGHUTE HEOONOUMOS WHCHO JHTCH3HI [UTS NOCTIOUSHES B
CYIECTBYIOMIYTO CHMHYIO CHOTEMY YIPABTCHUS ¥ MOHHMTODHHES.

B cocras nocrapnsenoro IO nomzo pxomut Secinarasie 0GHOBRHIT BHYTperHero IO »
Teqenye HeHCTBI TOANCPAKH, HOCTYH K ClICHHATHIHpOBARHbIM pecypeaM NpOH3BGINTENs
MAPHIpyIu3aTopa (opranam B aTepuere, AOKyMenTanuy, Gazam InaHyEil) I Doy Ienuy
HHPOPMAITEL O MEPIIPYTHIATOPE, CAMOCTOLTENBHOTO 00y4enus 1 NOUCKa PEITEHES BOSMOIKHELK
npoGnem.

CocTanironise HOACACTEMY MapIup YTHIATOPEl ZOMKHE! COeCHeHBATLC TEXHHUCCKGH
TOAICPIAKOR OT HPOHIBOARTEIA Ha TepprTopay PO. B cTonMocTh NpERIoMeHEHs YYacTnnka
AOIIKHA BXOTUTE CTOMMOCTS TOJVIEPIKKE YKAZAHEOTO 060pYI0BAHNS CO CTOPOHBI
HPOHIBOMMTENT Ha | rog.




3.4 TpefoBanus K HOoyTEyKRaM

B cocras nocrasagemoro olopynosaims 1 {TO 2oIKH0 BXOMATS He Metee 10 (mecaTi) HovTByxoB ¢
XapaKTCPHCTHEME HE Xy Ke;

14" WQHD (2560x1440)/Intel Core i7
6600U{2.6Ghz)/ 16384Mb/5 1288 DG ne VDY Int: Intel HD Graphics
320/Cam/BT/WIiF/L TE/RG/42W Hrfwar 3y/1.43kg/Metallic Grey/W7Pro + W10Pro
key -+ NFC, USB-C, HP External USB DVDRW Drive, Power adapter - 90 Watt,
UltraSiim Docking Station

4. TpeGopanus K DOAPANTRKY U K OPTAHWIANGHE UPOHBOCTRa paboT,

4.1 TpeGosaunsn x paboram o BEEADEHHIO BUPTYANLHOH Cpie/ibl

1. B cocias npeniowenus YHECTHHKA MOIKHEL BXOjINTh Bee HeoOXOmuMble 7S 3aLyeKa,
IICCTARIIAEMOTO B PAMKAX HAHKOTO 331poca ODOPYHORAHNS B SKCINYATAIHIO, paboTeL HO
MOHTaNKY, KOUPHIYPaTHn H BACTPOiiie AliapaTHBI ¥ TpOrpaMMABIX CPeliCTB, a TAKKE TO
MHTErpauE 000pyIOBAHHS B CYIECIBYIONTYIO HHEPPACTPyETYPY:

2

[posenenye aranuza cynecTayrommels HATPY3KH BBIMECTHTCILHRIY CHCTEM, IPOBCPKY
nponyekHoH ciocobrocTr cerei nepefaun NanHLX BHYTPE CTAHIHH I Beex cerelt
MexLy cradiusavu o ocmpoeHe IO, onpenerenwe HenocTaTKa eMKOCTH M
TPOH3BORMTENBHOCTE  IMCKOBRIX  HOACHCTEM. DBHSBICHHE  Y3Kux  MecT B
CYBIECTRYIOMEX KOHGUrypaidax Iis xeoxnol 3 16 crammpmit.

Hposenenye oleRKy 1 BLISBREHYE HaRGOMCE HATPYHEHHBIX CEPBHCOB,

tlpoBexienye nOArOTOBHTEABHEN MEDONPHATHE JUTsi MUHVMH3ALHH PHCKOB, € YYLTOM
ocobennocrell HHOPACTPYKTYPS! Kak0M CTaTIT.

aan nposenerns pafor no HHTErDAAE NpOIpAMMIO SNADATHEIX KOMITISKCOR, ©
Y4eTOM 0CODEHHOCTEH B BRIABNCHRBLX. YAKHX METT 70T KasAoH uz 16 cramymii.
UHrerpandic HOBBIX KOMIDISKCOR C CYHICCTRYIOWEH HEbpacTpyKrypol karoR
CTaHIHHA,

Cozpanwe oTxasoycroigmsod koudarypaunn XPAHCHHS HaRHBIX APOrpaMMHEG-
AUTIAPATHBIN KOMIJICKCOR BAPTYANASANMH, ¢ YYETOM HEOBXOLAMBX O6BEMOB U
BPOU3BORATENLHOCTH i HRROUTICe HAr Py KEHBEIX CePRHCOB,

Hposemenne pabor mo maMenenuio KOHGHPYparun ceresoll HHPPACTRYITYPH. B
KaMIIOH CTaliy,

Murpanuo  cyIMecrByIOmsE  POAYKTHEELIX buzpmecksy  cumerem B NOBYIO
BHPTYAIbHYI0 CRe/ly COTIACHO IUIAEY TIPORENeny s paboT 683 IPOCTOR CEPBHCOB.
Hoocualuenne ananTepa cucreMs MORHTOPHHTA CpencTRANMM PabOTh! ¢ YEEITHYCHH M
KOMEICCTBOM QLIAPATHEIX KOMIIOHEHTOR.

Broronerie annapatubix 4 ford4eckrx cpeacTs B KOHTYP CHCTEMEB! MOHHATOPUHTA,
Brmodenne annapaTHRIX U IOLIHECKEX CPEACTE B KOHTY] CHCTEMBE YIIPaBieHHT,
Brufouensie anmaparueix 4 JIOTHYECKEX CPEICTE B KOHTYD CHCTEMBI PE3EPRHOIO
KOIMMPUBAHUSA B BOCCTAHOBIEHHS JAHHLIX.



@

B ciysae weaccrartoumoll UPONYCKHON CHOCOBHOCTH ceted, mns obecrievenns
HEOOXOIUMOTG  OKHE PEe3ePBHOTC  KONMPOBAHMS, TeoBXOTAMO NPEAYCMOTPETS
NPOBCACHAC MOACPHHBATEH JUHHH 1 KOMMYTAUHOHREX V3/I0R CeTell, B TOM uscie
CeTCH MEKAY CTAHLMSIMIL M OCHOBHEIM 1O

Brecensie msMemennd 5 pafouylo NOKYMSHTIAHEK IS KANGIOTO IPOTPAMMHEO

llIlapaTHOro KoMIIekca cornacto Tpebopanusm TOCT cepru 34,

Bo spems pabor me omxmo TIPOBCXOJUTE TPOCTOER CEPRHCOR.

2IMpennaracmas TpOSYKUMS AOTDKHA G1ITE OPUTAHATLHOMN TIPOJIYKTIHEH POM3BOTKUTLNS H Be
HMETL He(UeKTOB, CBATAHHEIX C PA3PRCOTKOM 1 KAYCCTEOM HATOTORJICHES.

3.Hanmuuue RONOWHTCHEHOTO ONEIT2 Ppabotel ¢ TPSIIPHATHIME SICKTPOIHEPTeTHKH [0
HOCTaBKE BHATICIHYHOA TIPORYKIHH.

4 PaBorss o co3zauHw0 BHPTYANBROH €PSIB! JOMICHEL IPOHIROLUTEES C YISTOM CHEYIOIIIX
TpeOoBaHEH:

4.
b.

Bo Bpems paboT He JomKAC HPOHCXOINITE IPOCTACE CEPBHCOB 3aKATHKA,

VIRTerpanas nporpaMMHO-AIIAPATHONO KOMITIEKCA  [OMKHA TIPOM3BGHHTECE €

YHCTOM CYIHICCTBYIOMEH apXWTeKTYPHl BUPTYAILEOH CPEAbl B wacTH £EPBEDPHOTC
oBOPYAOBATMSA, CHOTEM KPaHEHHS HAHHBIX, CCTeH NEpeiayr JaHsms.

PaBotei B 4aCTH HHTErPAUHA KOMILIOKCRE CPEICTIR BHPTYANR3AUMM  JIOMKERI
HPOBOZHTBC € yyereM 00cCreuenns BecmoBHOre. epexoia Ha [IeCTABNICMbIE
NPOrpaMMHO-AINAPATHEIC CPEJCTBA K YUHTHIBATL KaweCTRO JIHHUH Nepesadn
HAHHBIX. '

5:B cocTas IpeanoKe NS YHACTHHKA AODKHA BXOZHTS A0CTARKA KOMIINEKCOR Ha OFBeRTH
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4.2 Tpebopanus Kk noxpaauol opraHusmm:

4.2.1. Obne 'rp;eﬁesamm:




4.2.L1. XKenaTensuo Hanmaue IoJoXuTebHOTO OlEITa paloTsl B TpYIHIe KoMnannut «1 asnpomy
THO peannsaluy SHANOTHUHEIX IPOCKTOB,

4.2.1.2. Hanmsre 1apreepekoro craTyca xommasni EMC Corporation, VmWare, B cposatt 3aanice
YH4ACTHHR NOJDKEH WPETCTABUTE CCPTHGNKAT, OXTBEpIKIaIONmE TApTHEPCTEO ¢ KoMHaHuch
EMC Corporation u xommaruell VimWare.

4.2.1.3. OfGecriCueHHe COOTBETCTBUA CMETHOI JOKyMeHTAIHEY  TPeDOBAHHIM  CHCOTEMBT
Leneobpazosanys, TprEsToR 8 OAQ «TTK-1»;

42.1.4. Obopyrosasue ROMKHO GBITSH HPpUV3BEACHO HA OCHOBAHMH BBECHUBX B Joicrere
Texuuveckux YCNORLH Ha TEPPUTOPIN Poccnfickoi Degepanny;
4.2.1.5. OBopyloBaHre NODKEO COOTBETCTBORATE TpebGopanuamM TEXHEYECKOTO pPErTaMenTa
Tammkennoro corosa FAC ua ocHoBagmy cooTseTcTRyomed Mexnapanuu o coortsercTRiy wiwm
Ceprapuxara © COOTBETCTBIM, 3APCTHCTPUPOBAHHEIY  HA NOCTARINCMYIO IPOXYKRHIO!
42.1.6. B cayyac HEBGIMOKHOCTH [IOCTARKH oBopynorauEs, COOTRETCTRYHNIETO YKA3ARHE
BBILE TPEOOBAHMAM 1O NOKANU3ALUM IPOU3BOACTEA, KOIYCKACTCH [OCTABKA obopymesanus
HHOCTPAHHOTO IPOHIBOICTES; '

4.2.1.7. Obecrieuenye COOTBETCTRES TIPHMEHIEMBIX MaTeprator ¥ wagenu#t tpebopanmsam TOCT
u TV 1 najmrane ceprudiKatoB, YAGCTOBEPSIONEX UK KAa4eCTRO;

4.2.1.8. PaboTauryu nompaauuKa (TIoCTARNTYKE) AOIDKEEL OBITE O3HAKOMICHSI € DKOFOTHIECKOM
moaeTakol OAQ «TTK-1», noapaauax (mocTaBmux) 1omKes NPEHAMATE HEOOXOMHMEIE MEDE
HO cobmofennio obu3aTeNBCTR 3Toll IONUTHKH B PAMEKAX HEATENBHOCTH, OLpOIeAeHHOR
BACTOSIINM TOTOBOPOM;.

4.2.1.9. Tloapammk o0si3aH cobonars Tpebosanua OAC «TTK-1» 0o ynpapnenuio 3HaumnMbmMy
SKONOTHHGCKHMH aCTISKTaMU B PAMKAX JEATENLHOCTH, QNpPEASNEHHON HACTOMIIAM IOTOBOPOM
{IIYRKT BKIIOYACTCA B JOTOBOD B CAYUAE, CC/IH ETEMLEOCTD TOAPIHRKS CBA3EHA CO 3HAYHMBIME
JKOMOruYecKAMY  acmexramu.  Hanpumep: ofpasopamme, cfop, Buisos u pasMenienue
CTPOMTRIIBHO-IPOMBIUNCHHBIY OTXOAOB, APYruX 0Tx0zos I-IV xmaccop omacmoctn, a Tawke
APYPHX SHAYHMBLY, SKONOIHUECK X aCleKTOR);

4.2.1.10. TIo/ipdNuHK HEceT OTBETCTBEHAOCTY 33 COBMONeH e TpeGoBAREH NPHPOROOXPAHHOTO
FAKOHOZATENBCTRA Poccuiiciolf Denepanwy;

4.2.1.11. AxTel CH2uH - HPMEMKH MOTYT GBITH TTOIHCAHEL 3AKa3THEOM TIPH YEJIOBYH BEINOAREHEA
DOAPANEHKOM YKa3aHHEIX BEIHE TPeGoBAHMH.

4.2.2. Coeftianpusie Tpefopauny:

4.2.2.1 BO3MOXKHOCTE TOAASPIKKE NOCTABASEMAH 0DOPYNIORAEHS CEPBHCOM I CHADIKEHAS
PACXORHEBIMA MATEPHATAMHE.

4.2.2.2 3asBra yYACTHWRA AOMKHA BHITo NCHCIBUTENSHA, B TEYeHHE CpOKS, YKA3AHHOIO
VuyacTHHKOM B HHCRME O TOXaue otepter. B mobou cnyyac STOT  CPOK  He
HoKeH OwiTe Menee 90 Kanennapmsix aneli co nms, CHENYICIUETO 34 JIHEM OKOHYARNS NpHemMa
3aaBOK. VKa3aHHE MEHELIErO CHOKa MOIKET GBITh OCHOBAHEEM LS OTKIOHEHNN 3a9BKY.

4.2.2.3 3asBKa yIacTHEKE JOMKHA COAEPIKETE CTOMMOCTS Ha paborst B afopyoBanEe B pyGaX
4.2.2.3 Jlorosop nomres BLiTE RaKTI0UeH 170 popme Jloropopa 0311

4.3. Tpebopanusn K 3arure KOBGHICHIHANLHOE uHgopManm;

Tonpszui 065381 UPEIOCTARKHTE CREHSHHS:
- HCPEUCHD HOPMAaTHBHEIX NOKYMEHTOR 110 3aiiiTe HHOOPMAURI, COCTARILIOMEH KOMMEPUSCKYIO
Talny, 1 wHOH KouduaennwaibHo FHHODMALTHH,
- 00 OrpaHUIeHH NOCTYIIA Kk HHBOPMAIHH, COCTABRIOEH KOMMEPUECKYIC TRy KORTPAreHTOoR.,
BOPAMKe 00palterna ¢ 370l nuQopManued 1 KOHTPOIE 32 eTo CODMIONERHEM;




- O HATHUMH B TPYAOBLIX HOTOBOpEX ¢ palOTHAKAMH 3ampera pasriailleHus HH(OpMALmH,
COCTABIIOIEH KOMMEepuecKyio Taliny, ofmafateniMH XOTOPOH ABNAIOTCS KOHTDAreHTHl U
MCHOAB30BAHKA 6€3 HX COTTIACHS 3T0H HAQOPMALITH B NHUHLIX LEITX,

Hoppsymux obasan saxmounts ¢ OAQ «TTK-1» cormamenye o KOHANCHUMATEHOCTH
(o gopme OAO «TTK-1»), mannas QopMa AOMKHA ObiTh HEOTHEMICMBIM TIPKJIIOKEHEEM

TCXHWYCCKOTO 3a1a4A4.

PykoBogurens: S /,x
Hupexrop NCATY u UT dunuana // pezd Manadeer A.B.
«Hepcxuii» DAO «TIK-1» Yy %

{AomKHoCTs pykoBonmTena [lopasaenens, / ﬁf(tsegnpic5} (PUD

HBIIMOIIETOCH MHRIMATODOM 33Ky IIKI)




