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Ckana"p cerogHs:

pa3paboTka n NPoN3BOACTBO MOAY/IbHOWN NNaTdOPMbI 0159 BbICOKOHArpPy>XEHHbIX
rocyfapCTBEHHbIX N KOPNOPATUBHbBIX MHPOPMALMOHHbIX CUCTEM

8.. 400. 6500.

CEepPUINHOro KOMMM/IEKCOB BbIUNCNNTESbHbIX
BbIMyCKa B NMPOMbILL/TEHHOW y3/10B
aKcCMnyaTaumm



JlnHenka npopaykToB Ckana”"p

peLueHns ans BbICOKOHArpy>XeHHbIX KOPNopaTUBHbIX U FOCYAAPCTBEHHbIX CUCTEM
MO YeTblpeM HanpaBNEHUSM

% OuHamnueckas nHPpacTpykTypa %% YnpasneHne 60nblUMMN faHHbIMA

MawwuHbl BUpTYanusauum Ckana”“p VB

Ha ocHoBe pelueHuin Basis nna cospanuns
A/HAMNYECKON KOHBEPreHTHOW 1 rMNepKOHBEPreHTHON
nHopacTpykTypbl LIOL n BUpTYanbHbIX pabo4ynx mecTt
nosnb3oBaTenen

% BbicokonpousBoguTenbHblie 6a3bl AaHHbIX
MawuHbl 6a3 gaHHbIX Ckana"p Mb[1

Ha ocHoBe pelueHnii Postgres Pro nnga samenb
Oracle Exadata B BbICOKOHarpy>xeHHbIX cuctemax
C obecneyeHnemM BbICOKO AOCTYMHOCTN

1 COXPaHHOCTI KPUTNYECKM BaXHbIX JaHHbIX

MawwuHbl 60onblinx gaHHbIXx Ckana”p MB[1.8

Ha ocHose pewernin Arenadata n Picodata on«
CO3AaHNS NHPPaCTPYKTYPbl XPaHEH NS, MpeobpasoBaHug,
aHanMTNYECKOW, CTaTUCTNYECKON 06PaboTKI AaHHbIX C
npumeHeHnem VI, a Takxe pacrnpeneneHHbIx
BblYCNEHNI

VIHTenneKTyaanoe XpaHeHne AaHHbIX

MauwwuHbl XpaHeHus aaHHbIX Ckana”™p MX[

Ha OCHOBE TEXHOMOrMM 06bEeKTHOro xpaHeHns S3
ONs reopacnpeneneHHbiX KaTacTpogpoyCTONUYNBbIX
CUCTEM C COTHSIMU MUIJTNOHOB 06 bEKTOB
pPasnMYHOro Tuna n obecrnevyeHuns 6bICTPOro
pocTyna K HUM

icnonb3oBaHme orbiTa TEXHONOrMYECKNX NAEPOB (rMnepckennepos)
licnonb3oBaHmne cambix 3penbix 1 NepCnekTBHbIX TEXHOOMMIA B KOONepauumn C TEXHONOrMYeCKNMI NngepamMmimn POCCUNCKOro pbiHKa

B Ka>XgomM N3 CermeHToB



MAK Ckana”"p B Peectpax PO N

MaLlunHbI
MWUHNPOMTOPI —

A

Moaynwu . ;
PeecTp NpoMbILLEHHON NPOAYKLNA, NPOU3BEAEeHHON Ha TeppUTOpPUM

KOMFIOHGHTbI Poccuinckon ®epepauumn
MaLwunHbl
MOJJ.yﬂ 7 .. lf',liEoch:AMMHoro OBECTMEYEHUA |M

[MporpammHoe obecneyeHmne

MaLuunHbl
Mop.y_m/l CoOTBETCTBYIOT KpuTepusam gosepeHHoro MNAK

[MporpammHoe obecneyeHune




MawwnHbl 6onblnx paHHbix Ckana”p Mb[.8 N

BbICOKOMPON3BOANTESIbHbIE XPaHUNNLLA U BUTPUHbI AaHHbIX Ha
6a3e npoayktoB Arenadata un Picodata

Ckana"p Mb[M.I" + Arenadata DB (ADB)

CYB/[ maccoBo-napannensHon o6paboTku (Ha ocHoBe Greenplum)

Ckana"p MB[.T + Picodata

PacnpepeneHHbie BblunCeHns B onepaTuBHom NnamaTu (aHanor Tarantool)

Ckana"p Mb[.C + Arenadata Streaming (ADS)

MoTokoBas 06paboTka AaHHbIX B peanibHOM BpemeHu (Ha ocHoBe Kafka n NiFi)

Ckana"p Mb[.X + Arenadata Hadoop (ADH)

MalunHa gng 06paboTkim 60NbLUINX AAaHHbIX CpeacTBaMu 3kocuctembl Hadoop

Ckana"p Mb.KX + Arenadata QuickMarts (ADQM)

MalumHa ong 6bICTPbIX aHANNTUYECKNX BUTPUH C PENALUMOHHBIM OOCTYMOM.
[eueHTpanusauus, pennukauus, macwtabunpyemocTb (Ha ocHoBe ClickHouse)




MawuHa 6onbluinx aaHHbIX Ckana*p MBO.T N
BbICOKOCKOPOCTHas pe3ungeHTHasa pacnpepeneHHasa CYb[

c npumeHeHuem npopaykTta Picodata (ananor Tarantool)

— CLl,eHapI/II/I npnMmeHeHn
Picodata ALLIqul [aHHbIX, BUTPWHBI, Kawww, IMDG

=  Cucrtembl MPUNHATNA peLueH|/||7| B peas/ibHOM BpeMeHI

Oracle, PostgreSQL YHusepcansHeie CYB[,
= Kaw, wnHa n BUTPWHa OOCTYMNa K AaHHbIM

ArenadataDB Ananutyeckne CYB[

=  O6paboTka 60/bLUNX OOBEMOB JAHHbIX B PeaslbHOM

BpemMeH!n ( | OT) Hadoop CnabocTpyKTypHpoBaHHie

[aHHbIE
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— NpeumyLiectBa
[Tpon3BoonTENbHOCTD
= [apaHTngd COXpPaHHOCTW OaHHbIX

=  MacLwTtabupyemas pacrnpeneneHHas apxutektypa 2 O O O O O +

= bunsHec-norunka paoom C AoaHHbIMN SaﬂpOCOB B CeKyHﬂy

— 3amMeLllaemMble TexXHoormm

= GridGain, Oracle Exalogic n TimesTen, IBM, Pivotal 2_1 O O T 5

(Gemfire XD), Teradata (intelligent memory) 06beM OaHHbIX




CueHapwii: IHTerpaumns gaHHbIx n ceepxébicTpblie  /\
BUTPWHBI

,&ﬁ/mﬂﬂ -

" BI/ITpVIHbI JaHHbIX C 6bICprIM OTK/TMKOM 3a C4eT

o AHanuTtrka MoHUTOPUHr MukpocepBuchbl
XpaHeHns 1 06paboTKn NHPopMaLn B ONnepaTuBHOW
namaTi MawwvHa 6onbLInX AaHHbIX
= OO6HOBMEHME B peanlbHOM BpeMEHN Ckana”p MbO.T

Knacrep (penanumpytoTca NpUnoKeHns n AaHHbie)

= YcKopeHune B3anmMogencTsnug Mmexay y3namm 3a cyet
BblcOKOCKopocTHow ceTu o 100 MeuT/c

Habop
penmmk #1

Habop
penmmk #2

= [locTyn KO BCeM AaHHbIM N3 NCTOYHINKOB Cpasy,
obbegnHeHne n NpegobpaboTka NPONCXoaUT BHYTPN
cyb

= EpmHag BepcmoHnpyemasg Mmoaenb OaHHbIX: 3aKasunkim He
TPeobyoT A0PabOTKN MPU N3MEHEHUN NCTOYHMKA

Habop
penmk #3

L)
= Pasrpyska MCTOYHNKOB AaHHbIX NPW 3anpocax Ha YTeHne VICTOUHIKN AaHHbIX !
~ ~ r - -
= 3awwmTa oT c60eB 3a CUET OTKA30yCTONYNBON

|
' foyrue |
|

KaCTEPHON apXNTEKTYPbI | VICTOYHMIKN




O6nacTb NPUMEHeHNs B 6usHece N

— (@ Z

= &

BaHkoBckun cekTop Putenn & E-commerce Tenekom
I 3aKa34unKn XOTAT MOMEHTalIbHO 2 ﬂaHHbIe 6n3Hec-cucTem OOJIKHDbI 3 ﬂpm c6ope I/IHCI)OpMaLI,VIVI
nosiy4vyaTb |/|H¢op|v|au,vno O CBOUMX 6bITb JOCTYIMHbI 4519 CepBnNCOB O KJIMeHTe OOJTKHO YYNTbIBaATbCH

cuyeTax 1 TpaH3aKLngx B peaslbHOM BpeMeH pa3Hoo6pa3sne NCnosb3yemMblxX
TeXHONorni n GopmMaToB AaHHbIX

4 Mo6unbHoe npunoxeHne 5 OT npen oo peannzayunm 6 Hy>Hbl rapaHTun 7 dopmurpoBaHme
LOOJIKHO paboTaTh 6bICTPO 1 6e3 NPOEKTOB AOJIKHO Mo AOCTYMHOCTN NepCcoHasnbHbIX
nepeboeB, Ha YPOBHE NNOEPOB NPOXOANTb HECKOSbKO AHER, naHHbIX (SLA) MapKeTUHIrOBbIX MPEeanoXeHNI
PbIHKa a He mecqLeB C NPUBS3KOWN KO BPEMEHW 1
MecTy



BoamorxHas nHterpaums c niobbiMn
NCTOYHUKaMN NHPopmMaLmn

PostgreSQL
Oracle Database
Microsoft SQL
MongoDB

Redis n gp.

MawunHa 6onbwinx gaHHbIX Ckana”p MbA.T
oTBeYyaeT NoTpebHOoCTIM bu3Heca

[apaHTng
COXPaHHOCTN AaHHbIX

ACID-nogxon
ABTOMmaTnyeckoe
BOCCTaHOB/IEHNE 13 KONuiA
ATOMapHOCTb TONOAOT NI
KnacTtepa 1 CXemMbl aHHbIX

..
|
|
|

FopvlsoHTaanoe
MaCLLITa6I/IpOBaHI/Ie

BbinonHeHne 6usHec-nornkn
BHYTPW pelweTKN AaHHbIX

[ S — |

= MacwTtabupoBaHne gaHHbIX 11 BbIYNCNEHNN

XpaHeHne 1N BepCNOHNPOBaHNe NPorpamMmmMHOro Koaa
BesonacHoe o6HOBMEHNE pachpeneneHHbIX NPUIOXEHNIA
[apaHTNa LLeNOCTHOCTW AaHHbIX U MPUIOXEHNIA
BeckomMnpoMmnccHas CKopoCTb ornepaLumia

= |lapamnpoBaHue no Yncny OCTYMHbIX

gaaep npoueccopa
MpepnenbHag yTnansaums o60pyaoBaHng
[MpocToe HapalumBaHme BblYNCNTENbHON
MOLLHOCTW CUCTEMDbI



[MpenmylectBa MalnHbl 60NbLUNX AAHHbIX N
Ckana"p MbA.T

@

—

npOI/I3BOJJ,I/|TeJ1bHOCTb ﬂ,OCTyI'IHOCTb OaHHbIX YI'IpaBﬂﬂeMOCTb
Cnocobbl AOCTMXEHNS BbiICOYalLLEN Cxema pacnpegeneHuns noTokos [lononHnTenbHble NporpaMmmMHble
NPOV3BOANTENBHOCTHU, HE TPebyloLLne OaHHbIX He NPEensaTCTBYET BbIMOSIHEHMIO CepBuCbl, NO3BONSIOLLNE YNPaBNATb
NPUMEHEHNS CYyNepKOMIMbIOTEPOB BblYNCNUTENbHbIX 3a4a4 N YyBCTBOBATb Ka)Xdpbll TakT paboThl

BCell CNCTEMblI
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[locTynHOCTb AaHHbIX: pennkKauns

=  Konun4yecTtso perink orpaHmn4YeHo ToJIbKoO pecypcamMm CNCTeMbl

= [1OCTYMHbI CUHXPOHHbIE, aCMHXPOHHbIE 11 OT/IOXEHHbIE (pe3epBHbIe) TUMbI pennkKauum

" I'Iepexon, Ha DGSGDBHbIM MHCTaHC NOJIHOCTbIO aBTOMaTun3npyem

" OTCyTCTByeT orpaHun4yeHme no KoJm4yeCcTBY pe3epPBHbIX KOMWIA N NX pacnonoxXxeHumto

" ACVIHXpOHHaQ pennmnkaumnga MOoXeT ABNATbCA aJ'IbTepHaTI/IBOVI pe3epBHOMY KOMmMpoBaHNMIO

* Pennuka n akTnBHbIN NHCTAHC MOryT 6bITb pacnpenesieHbl mexany AByM4A gataueHTpamMmun

CWHXpPOHHasA
KonuA

Pe3epBHbIN
MHCTAHC

AKTUBHbIN
MHCTaHC

CUHXpPOHHasA
KonusA

YoaneHue
UHCMaHca

Axkmusayus
UHCMaHca

AKTUBHbIN
MHCTaAHC

CUHXpPOHHasA
KonuA

CUMHXpPOHHasA
KonuA

AKTUBHbIA
MHCTaHC

CUHXpOHHaA
Konua




[JOCTYNHOCTb AaHHbIX: KnacTepunsawung

HeorpaHunyeHHoe WwapanpoBaHne

EonnHbin APl Ko Bcemy knactepy

YCTPOMUCTBO MHCTAHCA

HTTP API IPROTO API

KnaCTepHaq pernnnkaungd gaHHbIX C MPUIOXEeHUAMN

Knacmepnobil API

Knacmephbiti SQL

N UWapduposarue
{I'IPHTIOH(EHHEJ
) \ MypHan RAFT
Tarantool API Rust API mobaneHas

Cepsep
K/IMEHTCKUX
MPUNOXKE HUIA

MHcTaHC
TARANTOOL

cxema OaHHbIX
Apbumpam

¥npasneHue
Knacme pom

b.

= BbinonHeHne SQL 3anpocoB Hafg KnacTepom
*  XypHanupoBaHue RAFT: RAM -> SSD
= EpunHag rnobanbHas cxema gaHHbIX

= YnpaBneHue KacTepoM C aBTOMATUNUYECKNM BblUNCIEHNEM
nnpepa (akTUBHOMO MHCTaHCa)

= [lepuogunyeckme cHanwoTbl CYB[ ¢ onTnmmusauymen xypHana

= Pab6oTta yepes nobon n3 asyx API: Tarantool, Rust

Knacrep (pennmumpytoTca NpuioXKeHUa M gaHHble)

- Habop
_v penvk #1

Habop
pennuk #2

Habop
pensuk #3

Yaenl Yaen 2 Yaen3
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YnpaengemocTb Ckana"p MleHom N
Cucrtema ynpaBneHue aKcnayaTtaumnen

[aHHbIN NporpaMMHbIN NPOAYKT obecnevnBaerT: @ oo a2

mochmER | LO[ 123 7 altg2 (&) B
=  KOHTpOSNb pasBepTbiBaHNS KOMMOHEeHTOB MaluuHbl :
{nacTeptl DAz CEpAnTh Tenanora Wank NiennaHATE NRHD BACHUTARAHT

= BepgeHune anekTpoHHOro nacnopta MaluvHbl B varm S ' B

& Cepewcu CYED
= OTcnexwuBaHue cocTogHua ysno8 ’

= Onepausn o ' i ‘ ‘
= OTcnexusaHne KoHOUrypauum nporpamMmmMHo- = 1.0.894% [|_0.879% || _1.61%

annapaTHoro coctaBa MalunHbI

= CHUXeHNe BANSIHS YenoBeyeckoro pakTopa — - -
COKpaLLEHEe PUCKOB, CBS3aHHbIX C OLLIMGKaMK -
SKCMNAyaTMPYIOLLEro NepcoHana e LU 12.0% )L 12.0% |1 12.2%

Cennws HA-altA2-3303 cuekan yien na
¥ 4,90 213
o H N alta? neded? 03042022 14:21:34 10.0.211.121:9052 10.0.211.122:9092 10.0.211.173:6062
acTpalicn

13



O6wwuin coctae cemeinctea MawuH Ckana”p N

MbB[1.8
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Bnok BoiuncneHunsa n XpaHeHnd

. BbICOKOI'IpOI/ISBOJJ,VITeJ'IbeIe KnacTtepbl

MapannenbHble BblYVCNEHNS
OTkasoycTonymnBas apxmTekTypa

oT 3X y3/510B

= BbICOKOCKOPOCTHOE B3anMOfAeicTBne

O6bennHeHne BCex KOMMNOHEHTOB

OTkasoycTonymnBas cxema ceTtun

ao 1 OO [éuTt/c

Bnok ynpaBneHns n pacnpepenenus

VIHTepdenc ong 3anpocos
PacwupgemocTb
CepBUCHbIE QYHKLIN

NHTEeNnekTyanbHoe
yrnpaBfeHmne

Bnok MOHUTOPWHra n perncTpauumn

YnpaBneHune aKkcnnyataumnen
ABTOMaTM3aums npouenyp
MoHUTOPUHI KOMMNOHEHT MaLuunHbI

(o) SKOHOMWUW4A
50 /O Ha SKCrultyatauunm

Bnok pe3epBHOro KonnpoBaHUa*

XpaHeHne pe3epBHbIX KOMUIA:
= [laHHble
= HacTpounku n meTagaHHble

* onuns

COXPaHHOCTb
OaHHbIX

14



brnok BbluMCNEHNA N XpaHeHWns

HasHaueHne:
= QO6paboTka Tabnuu b B onepaTnBHON NaMaATy
= Pennukaumg «ropsumx» gaHHbIX

= Hapanneanoe BblUMCI/IEeHe 3arnpoCcoB B KaXA0oM NHCTaHCe

Mogudukaumm coctaBngaloWmnx moaynen:

= [lo 06beMy XpaHeHs 1 BblUNCANTENbHO MOLLHOCTY
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= [lo npon3BoanTENbHOCTI

= [lo npegHasHaueHNo: AN NPOAYKTBHOW cpeabl Nnn Ons paspaboTki

PacnonoxeHue:
= B 6a3oBom 6n1oke P“liiiliili

= B cTounkax paclmpeHuns

= B mogynsx paclumpeHns KommyTaumm
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brnok BbluMCNEHNA N XpaHeHWns

\‘ ‘
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MpumMmeHnMocCTb:

= [lo napameTpam mogynen gaHHoro 610ka onpeaenseTcs npon3BoanTeNbHOCTb U 06 beMbI
xpaHeHna Mb. T

" PaCLLlleeHVIe rnpon3BoanTesibHOro ob6bema 1 NoBblLLIeHne npon3BoanTesibHOCTHU BCen CNCTEMDI
B80% cniydaeB nponcxognT 3a cyeT AOMNOJIHEHNS Mouyne|7| BblYCNEHNA N XpPaHeHN4

OcobeHHoCTN:

=  CaMmblin BbICOKOHarpy>xeHHbin 6ok B Mawwnnax MB[. T

= XpaHeHue konun u pennuk ctpontcd Ha auckax NVMe SSD
= KonnyecTBO MpoueccopHbIxX aaep — oT 96 Ha moaynb

= OnepatmBHad namaTtb oT 768 'b 0o 1536 I'E Ha y3en B 3aBMCUMOCTIM OT TuNa
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bnok kommyTaunm n arperaunm

HasHaueHne:

= CeTb BHyTpeHHero B3anmogenctausa 100 6ut/c

= BblgeneHHas ceTb ang ynpaBaeHns  MOHUTOPYHIa
= CeTb BHELUHEro OocTyna

= Arperauung no cxeme Leaf-Spine nnn «3se3ga»

Moaundunkaumm coctaBnioWNX MOQYNEN:
=  Bnok kommyTauum MoxXeT 6bITb pacLUpeH Moaynem arperawum

= CnyxuT aNng o6beanHeHnsa KOMMoHeHToB MallnHbl, COCTOSLLEN 13
HECKOJbKIX CTOEK

PacnonoxeHwue:
= B 6a3oBom 6/10ke

= B MOOYNAX KOMMYTauun, BbIYNCIEHNS N XPaHEeHNA
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bnok kommyTaunm n arperaunm

> ' "_ i
5 i MpumeHnmocCTb:
;:_'1 i ~ =  CoeguHeHune ¢ NHPPaCTPYKTypon 3akasumka
¥ (L i i f = O6ecreyeHmne CKOPOCTHOWN BHYTPEHHE KOMMYyTaLn
<, CRRRRRRRRRRRRRRE )
oG = O6ecneyeHmne oTaENbHON CeTU 19 Pe3ePBHOr0 KOMMPOBaHNS (OMLIOHANBHO)
&, A = O6ecneueHune ceTein 4Ng MOHUTOPWHIa
l‘."
X

OcobeHHOoCTH:
=  OT Tpex oo ceMm KOMMYTaTOPOB Ha CTONKY

= [lo TpexX napasiesibHoO ,D,GVICTBWOUJ,VIX ceTeln ang obecneyeHns OTKG30§/CTOI7NVIBOCTVI
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Bnok MOHUTOpPUHIa N perncTpaunmn

Ha3HaueHne:
* YnpaBneHune skcnayaTaumen, O6HOBMEHNEM

=  MoHutopuHr o6opygoBaHus n MO

Mogudukaumm coctaBngaloWmnx mogynemn:

=  OpgunH y3en — abCoNOTHLIN MUHVMYM 6€3 OTKa30yCTONYNBOCTY (MPUIMEHM
L9 cpenpbl pa3paboTki)
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= [1Ba y3na - B3anMHOE pe3epBunpoBaHIe: «pydHasa» 0TKa3oyCTONUNBOCTb

= YeTblpe y3na — CTaHOapTHas OTKa30yCTONUMBOCTb
C pacnpegeneHHbIM XpaHuILweMm KOMnia 1 aHHbIX

PacnonoxeHwue:

= B 99% cnyyaeB B 6a30BOM Moaye
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Bnok MOHUTOpPUHIa N perncTpaunmn

MpymMeHnMoCTb:
= [lpucytcTtByeT B nobon MawunHe Ckana”p MB[.8

= O6g3atenbHo cogepxuT MNO:

') Al mt wml wmt wmt wmy wm

= Ckana"pleHowm

= Ckana"p BusnoH

Ocob6eHHOoCTMH:

= Bcerpa B BUpTYyanbHon cpene

= Cwunctema ynpaBJsieHn4 BmpTyanmsaumeM BXOOWT B KOMIUTEKT

20



bnok pe3epBHOro KonnpoBaHNS

HasHaueHne:
=  XpaHeHue pe3epBHbIX konuii B[]
= XpaHeHune HaCTPOoEK N MeTafdaHHbIX

= [lpocTpaHcTBO oNna ETL

Mogudukaumm coctaBngaloWmnx moaynen:

5 pa3mepoB 6a3bl
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=  Mecday + 3 Hegenu + exegHEeBHbIE NHKPEMEHTbI

8 pa3mepoB 6a3bl

= KapTtan+ 2 mecdua + 3 Hegenm + exegHeBHbIE HKPEMEHTbI

—

iy

I J'J'PPL“
mhjhphhhhimh

11 pasmepoB 6a3sbl

-

= [op+ 3«KBapTana+ 2 mecdua + 3 Hegenu + NHKPEMEHTbI

e

L]

PacnonoxeHwue:

= B cToukax MalunHbl paBHOMEPHO
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bnok pe3epBHOro KonnpoBaHNS

MpymMeHnMoCTb:
=  ONeMeHT, oT KOTOPOIro MOXHO OTKa3aTbC4H rnpw coriacui Ha rnoHmxeHmne Hage>xHoCTu

=  Bo3MOoxHO coBMelleHre nnatdopm 19 GopMUPOBaHNS «TEMIOro» pe3epBsa

) mt| wmt wt wmy wmy wmv wme

=  BO3MOXHO MCNOb30BaHNe A1 O4EHb XOMOOHbIX AaHHbIX

Ocob6eHHOoCTMH:

= [JlnckoBoe xpaHeHne
= RAID50

= Bo3moOXxHa napannesyibHaga CeTb

. T (((ﬂ(ﬂ(ﬂ@'l = Bnok gBnseTcs onumnoHanbHbIM
< iﬁm«mi
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TexHnueckas nogaepxka n ycnyrim

N

MawwwuHbl Ckana”p nocTaBASOTCS C NakeTamMmu yCiyr TEXHNUYEeCKON Nopae pXXKu:

24x7

TexHuueckast C NoAAePXKON

X ' 1-5 ner

© BO3MOXHOCTb aBaHCOBOI 3aMEHbl 1 PEMOHTa C BO3MOXHOCTbIO

nopaepxka n3 : CNyXx6 akcnayaTauunm 060pYyROBaHNS MO MECTY YCTaHOBKU; : npogneHns
«OHOro OKHa» . B KPYr/IOCYTOYHOM pexunme onuung HeBo3BpaTa HakonuTenen ¢ faHHbIMN
KpyrnocyTto4yHo

= 8-800-234-23-25

= tac@skala-r.ru

" JINYHbIN KabuHeT Service Desk
= https://tac.scala-r.ru

B nporpammy nogaepxkiu BXOOUT:

" pelleHne NnHUnaeHToB
" KOHCYJIbTauunwn no akcrityatTaunmm MaLunH

= npepocTaBneHne obHosneHnin MO

[lononHunTenbHbie
npodeccroHanbHble yCyru

[Nporpammbl LONOAHUTENbHbIX KOHCYbTaLNA
agMNHNCTPUPOBaHNE 1 akcnnyaTaunm MawmnH
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[Touemy 3aka3uunku BbibupatotT Ckana”p

[(ny6okasa nHterpaumns n BCTpeyHasa ontummn3aauns
KOMMOHeHTOB OT nnatdopmeHHoro N0 o
MUWKPOKOHTPOS1EPOB:

Bbicovaniuas yCToON4YnMBOCTb
IKcTpemanbHag Npon3BoaAnNTENbHOCTb

CTtabunbHble NokasaTenun Ha nNpenenbHbIX Harpyskax

CepuiiHbI BbiMyCK, NogaepXKa N CepBUCHOE 0bCnyXnBaHne 24*7
BbicTpoe pa3BepTbhiBaHVE U BBOA, B SKCMyaTaumio

CooTBeTCcTBIME TPE60BAHNAM K KPUTUYHbBIM, BbICOKOHArPY>XEHHbIM
NHGOPMALVOHHBIM CUCTEMAM

CHmxeHne coBokynHowm ctonmocTuy BnageHuns (TCO)
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MALLMHA BONBLUIVIX DAHHBIX

Harpy>XeHHbIX




