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J[IOKYMEHT HOCUT UCKIMUMTENBHO MHPOPMALMOHHELIN XapaKkTep 1 SIBNSETCS akTyanbHbIM Ha AaTy
pasmeLleHus.

TexHnyeckme xapakTepucTuKK, NPUBELEHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CINYXUTb
OCHOBaHMEM ANs NPeTEeH3NN.

TexHnyeckme xapakTepucTUkM MOryT OTNNYATbLCS OT NPUBEAEHHbIX BCIEACTBME MoguduKauum
n3genun.

TexHu4eckne XapakTepuctmkm ”  KOMMNneKkrauud n3genun MOryT OblTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

JOKyMEHT He sBnseTcs nybnuuHoN OMepToN M He COAEPXWUT Kakux-nmbo o6s3aTenscTs
000 «CKAJTA-P».
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NEPEYEHb TEPMWUHOB N COKPALLEHUA

TepMuH, coKpallueHue

OnpepeneHue

ETL

(aHrn. Extract, Transform, Load) — npouecc
TPAHCMOPTUPOBKUN AAHHbIX, NPY KOTOPOM MHAOPMaLMIO 13
pa3HbIX MeCcT NpeobpasytoT 1 KnagyT B HOBOE MECTO

ERP

(aHrn. Enterprise Resource Planning) — nnaHupoBaHue
pecypcoB nNpeanpuaTns

MLAG

(anrn. Multi-Switch Link Aggregation) — TexHonorus
arperauuy KaHanos, NO3BOMNSOLLAA OQHOMY MUITM HECKOMNBbKUM
NVHKaM C [IByX pa3HbIX CeTeBbIX Y3r10B ObITb
o6beaMHEHHbIMY BMECTE TakuM 06pasom, 4To Ans
KOHEYHOro YCTPOWCTBA 3TO BbIMAANT Kak OONHOYHOE
coenHeHne

NFS

(aHrn. Network File System) — npoTokon ceTeBoro goctyna K
¢hannoBbLIM cucTeMam

RAID

(aHrn. Redundant Array of Independent Disks) — 130bITOYHbIN
MacCuB HE3aBUCHMMbIX ANCKOB, TEXHOMNOMMS BUPTYanm3aumm
AaHHbIX ANnsi 06beaNHEHNST HECKOIbKMX (OU3NYECKNX ANCKOBBIX
YCTPOWCTB B NIOrMYECKUA MOAYb AN NOBbILLEHNS
OTKa30yCTOMYMBOCTM M/UNn NPON3BOAUTENBHOCTU

SSD

(aHrn. Solid-State Drive) 3anoMmuHatoLLee yCTPOMUCTBO Ha
OCHOBE MUKPOCXEM NaMsTH

MES

(aHrn. Manufacturing Execution System) — cucrtema
yrnpasneHunsi NPOn3BoACTBEHHLIMM NpoLeccaMmm

MPP

(anrn. Massively Parallel Processing) — maccuBHo-
napanernbHble CUCTEMbI 06pPabOTKN JAHHbBIX

rc

locynapcTBeHHblE MHDOPMALMOHHBLIE CUCTEMbI — CUCTEMB,
KOTOpble CO34alTcsa AN peanusaumm NosTHOMOYNIA
rocyapCTBEHHbIX OpraHoB 1 obecrnedeHns obMeHa
MHpopMaLmen Mexay HUMK, a Takke B UHbIX YCTaHOBINEHHbIX
dheaepanbHbIMM 3aKoHaMU Liensix

30K

3HauNMBbI OBBEKT KPUTUHECKOW MHAPOPMALIMOHHON
WMHPaCTPYKTYpbI

eght

MHdopMaLnoHHbIE CUCTEMBI MEPCOHArNbHbLIX AAHHbIX.
CoBokynHOCTb MHGOpMaLUK, cogepxallencsa B 6asax gaHHbIX,
n obecneynsaroLLmnx eé obpaboTKy C NCNOSb30BAHMEM
NHPOPMALIMOHHBLIX TEXHOMOIMMIN U TEXHUYECKUX CPeOCTB

KnacTtep

OTkasoycTonumBas apxmTektypa yHKkumoHana MawmHbl

MawwuHa

ABTOHOMHbIV MacLuTabupyembii MOAYIbHbBIA NPOrPaMMHO-
annapaTHbIn komnnekc (nsgenuve ¢ kogom OKIM[ 26.14.20.160
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TepMuH, coKpallueHue

OnpepgeneHne

13 peecTtpa paamoariekTPoOHHON NpoaykumMm MuHnpomMmTopra
P®), pewatoimin oyHKLUMOHaNbHY0 3agady XpaHeHus,
006paboTkM 1 nepegaym gaHHbIX COrfacHo
npegycTaHoBfIEHHOMY CcMCTEMHO-NpuknagHomy MO u
NpeaoCTaBnAwLWmMA HeobxoauMble AN 3aga4vmn pecypchbl
BbIYNCIIEHWNIA N XPaHEHUS

Moaynb @PYHKUMOHANBbHO 3aBEpPLUEHHbIA KOMMMEKT
CKOH(OUIypnpoBaHHOIo ANd BbINOSTHEHMS 3a0aHHbIX YHKLMIA
annapaTHbIX W/WUny NPorpaMMHbIX KOMMNOHEHTOB, annapaTHbIX
y3noB n nporpammHoro obecnevenus (MO), odopMneHHbIN Kak
camocTosTeNnbHas eamHuLa Nnpoaax co CBOMM Kogom (part
number) n ctoMmocTbi0. ABNAETCA €AUHBIM U HeAENMNMbIM
anemMeHTom cneumdurkaummn. 3apernctpuposaH B EPPPTI

oC OnepaunoHHasi cuctema

MAK [NporpammMHo-annapaTHbIn KOMMMEKC

no MporpammHoe obecneyveHne

Moacuctema Jlornyeckoe o6beanHEHME KOMMOHEHTOB NO (PYHKLMOHANBbHOMY
MPU3HaKy, C Lenblo NOSCHEHWUSI COCTaBa 1 NPUHLUUMNOB OENCTBUSA
MAK

CyYb[ Cuctema ynpaeneHus 6azamm gaHHbIX

Y3en BbluncnvrensHbIn y3en (cepsep) Unv ceTeBown y3en

(kommyTaTOp) B cocTaBe Moaynsi, B 3aBUCMMOCTU OT KOHTEKCTa
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1. NTIPEAUCIIOBUE

1.1 OnucaHue fOKYMeHTa

OT0T TexHU4eckmn 0630p AaeT KOHUENTyanbHbIN U apXUTEKTYPHbIN 0630pbl MawmnHbl 60nbLlumnx
AaHHbIX Ckana” p MB[.T.

Bpolwitopa onucbiBaeT TO, Kak OMNTUMU3NPOBAHHLIE MNPOrpaMMHO-annapaTHble KOMMEKChbI
OTBEYaloT COBPEMEHHBLIM Bbl30BaM, 1 dhokycmpyeTcs Ha MawwuHe 6onblumnx gaHHbIX Ckana’ p
MB[.I" kak ogHOM 13 NNOUPYIOLLMX NPOAYKTOB B 3TOM CEIMEHTE.

1.2 AyauTtopus

OTa GpoLtopa npegHasHayeHa ans coTpyaHMKoB koMnaHum Ckana’* p, napTHEPOB 1 3aka34ymnKos,
nepen KOTOpPbIMU CTaBATCA 3adayn pas3paboTku, 3aKynku, ynpaBneHuss uUnu akcnnyaTtauum
MawwuHbl 6onblumnx gaHHbix Ckana” p MBA.I.

1.3 OG6partHas cBsA3b
Ckana’' p 1 aBTOpbl 3TOro 4OKyMeHTa 6yayT pagbl 06paTHOM CBSI3N NO HEMY.

Ceskutechb ¢ komaHgon Ckana’ p no anekTpoHHon noute MBD8@skala-r.ru.
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2. BBEAEHUE

MawwuHa 6onblwmx gaHHbIx Ckana”p MB[.Ir — 3To nporpamMmHo-annapaTHbI KOMMMEeKe Ans
napannenbHon o6paboTkn WM pacnpeaenéHHOro XpaHeHust CTPYKTYPUPOBAHHbBIX AaHHbIX,
cneunanbHO npegHasHadeHHbi ang pabotel CYB[ Arenadata DB B BbICOKOHaArpy>KeHHbIX
cuctemax.

MawumHa BkroYaeT B cebsi CTaHgapTM30BaHHbIE Y3rbl AN NPOBEAEHNS BbIYUCIIEHUI U XPaHEHUS
AaHHbIX, AN CUCTEMbI Pe3ePBHOr0 KONMUPOBAHKMS, a Takke CBEPXCKOPOCTHYIO CETEBYIO Cpeay U
CUCTEMY MHTENNEKTyanbHOro ynpaeneHus.

MawwuHa 6onbwmnx aaHHbIX Ckana” p MB.I' o6ecneunBaerT:

BbICOKYHO NpOM3BOAUTENBHOCTL — Gnarogapsa npopaboTaHHON MHTErpauum
annapaTHOro u NporpamMmmMHOro obecne4yeHuns, oNnTUMU3aL 1M anropuTMoB Ars
NCNOoNb3yEMbIX TEXHOSOTMI, MPMMEHEHMIO LUMPOKOro CriekTpa MeETo4oB obecneyeHmns
HaOEXHOCTU

OTKa30yCTOMYMBOCTb — 3a CYET NPUMEHEHUA HAOEXKHBLIX KOMMMEKTYIOLNX U
cneunanuamposaHHon Bepcun CYB[, pe3epBnpoBaHMSa KPUTUHECKNX KOMMOHEHTOB U
NCNOMb30BaHNA YCTOMYUBBIX CETEBbLIX NPOTOKOMOB

KaTacTpogoyCcTOMUMBOCTb — Briarogapsi HanMUUIO cneumanbHbIX TEXHOOMUI

CHWXeHUe 3aTpaT — 3a CHET KOMMMEKCHOCTU NPOAYKTa M cneumnanbHblX YCroBui
nuueHsuposaHus. NMAK gonyckaeT pasmelleHne cpasy HeCKOmbkux 6a3 AaHHbIX,
NpeaoCcTaBnas BO3MOXHOCTU OS5 X KOHCONUAAUUN U CHUXEHUS CTOMMOCTH
aKcnnyataumm

pasmMeLlleHne gaHHbIX 0owmm o6bémMom oT 20 TOanT 40 NpakTUYECKN HEOrPAHNYEHHOTO
06bEMma, C NOBbILLEHNEM NPOUN3BOANTENBHOCTM CUCTEMbI NPU YBENUYEHUN 0O BEMOB
XpaHeHus

MawwuHa 6onbwux AaHHbIX Ckana’p MBO.I' cogepxuT Bce HeobxoouMmble 3MEMEHTbI AnS
dYHKUMOHMPOBaHMSA BbicOKoHarpyxeHHon CYB[] Arenadata DB. lMogkniodeHne K BHELIHUM
CeTdM OCyLLeCTBMNAEeTCA C MOMOLLbI CTaHOapTHOro uHTepdenca Ethernet Ha onpegensembix
NPy NOCTaBKE CKOPOCTHAX, COBMECTUMbIX C UH(PPaCTPYKTypon 3akasuuka.

B MawwuHe peann3oBaHbl beHKLl,I/lI/I MOHUTOPUHIA COCTOAHUA KaK annapaTtHbIX, TaK WU
nporpamMmMHbIX KOMIMOHEHTOB, a TaKkKe BCe Heobxoanmbie I/IHTep(beIZCbI n d)yHKLI,VII/I ynpaBiieHus.

MawwuHa 6onblmnx gaHHbix Ckana” p MB[.I" Bnepsble 6bina npeacrasneHa B 2020 rogy, € Tex
nop Komnnekc 6bin 3Ha4YMTENbHO YCOBEPLLEHCTBOBAH M NepepaboTaH.

MawuHbl 6onbwnx AaHHbix Ckana”p MBA.I vcnonb3ytoTcs B KPYMHbIX KOMMEPYECKMX,
(PUHAHCOBbIX U FOCYAapPCTBEHHbIX OpraHn3aumsx.

lMporpammMHo-annapartHble Komnsiekcbl Ckana’p BkNoYeHbl B EOWHBIAG peecTp pOCCUIACKOM
pPaamnoanNeKTpPoHHOWN nNpoaykuumn n pabotatoT Ha O, BkNoYEHHOM B peecTp MuHumdpbl PO.
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3. OTIIMMUTENbHbIE YEPTDI

KoprnopatuBHbin ypoBeHb obopygoBaHus u 1O B MawwuHe, u
ropm3oHTanbHas MacluTabnpyemocTb

= MakcumanbHbIi 00 BbEM AaHHbIX pa3MeliaemMbix B MawmHe 60onbMX AaHHbIX
Ckana”p MB[.I" He nmeeT NOrM4ecKoro orpaHNYeHnst, Ho NP NpeBbIEHNN 06bEMA
80 T6anTt noTpebyeTcs M3MEHUTbL CETEBYIO CXeMY U [06aBUTL CeTeBbIE Y3rbl
arperaumu, a npv npesbiweHnn o6beéma B 600 T6anT notpebyeTcsa M3MeHeHne cxembl
ceTeBOM cBsA3aHHOCTU Ha Leaf-Spine

= [pon3BOAMTENBHOCTL BCEWN CUCTEMbI C POCTOM KOMMYECTBA BbIMUCIUTENBHBLIX MOAYNEn
HapalyMBaeTCcs NPaKTU4Yeckn NMHEeNHO

= [AK Bcerga xpaHuT ABe 3epKarbHble KOMUM AaHHbIX U MOYTU HE CHIKAET CKOPOCTU
06paboTkn MHbopMaLIMK NpY Nepexoae Ha 3epKarnbHble CEerMeHThbI

Bbicokas NnPOnN3BOAONTEIJIBHOCTb
= CbGanaHcupoBaHHbI KOMMAEKT 000pyaoBaHNUS
= ApXMTEKTYpHasi onTMMU3aLms Npon3BoaANTENBHOCTH
= CneuymanbHble HAaCTPOWKN NporpaMMHOro obecneyeHuns
= Ocobble anropMTMbl pe3epBHOrO KONMPOBaHWSI 1 BOCCTAHOBIEHUSA

= [lpopaboTaHHble BapuaHTbl ANsi TUNOBbLIX NMPUMEHEHWN

OTKa30yCTOMYMBOCTb Ha BCEX YPOBHSAX
= HapgéxHble KoMMnekTyLwmne
= PesepBupoBaHMe 3Ha4YNMbIX KOMMNOHEHTOB Ha annapaTHOM ypOBHE
= OTKa3oyCcTON4MBasi apxXUTEKTypa

= OnepaTnBHOE BOCCTAHOBIIEHME MpK COOSX

[MpropnTeT COXPaHHOCTU OaHHbIX
= 3epkanbHble KON AaHHbIX pacnpeaeneHbl Mo pasHbIM BbIYUCIUTENbHBIM y3ram
= XpaHeHWe apXMBHbIX XypHarnoB Tpebyemoe Bpems

= 3awmTa AaHHbIX B 3aBUCMMOCTU OT Kerca MoxeT ObiTb obecnedeHa nepeaoBbiM
annapatHbiM RAID (no-ymonyanuto ncnonssyetca RAID10)

ObecneveHune kadecTBa nNpu pasBepTbiIBaAHUMU
= OnTMManbHOCTb HACTPOEK NOATBEPXKAEHA 3HAYNTENBbHBIM KONTMYECTBOM YCTaHOBOK
= ABTOMaTtM3nMpoBaHHOE pa3BEPTbIBAHWNE CHIDKAET PUCK YenoBeYeCcKon OwnbKm
= CraHgapTv3aums pas3BépTbiBaHUS rapaHTUPYeT COOTBETCTBME NPOAYKTa 3asiBMEHHbIM
XapakrepucTmkam
HenpepbIBHbIN KOHTPOSb COCTOSHUSA MalunHbl

= MoHuTopuHr pabotocnocobHocTn CYB[, n obopynoBaHus

= YCTaHOBNEHHbIE MOPOroBble 3HAYEHUS KPUTUYHBIX NapamMeTpoB
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= PasnunyHble KaHanbl NHPOPMUPOBAHNA CUCTEMON MOHUTOPUHIA 00 OTKITOHEHUSX

[MBKMe BO3MOXHOCTM aAMUHUCTPUPOBAHMS
" I'Ipopa60TaHHb|e pekoMeHgauum no BbINOJTHEHUIO npoueanyp 06CJ'Iy)KI/IBaHVIFI
" npe,ﬂ,yCTaHOBJ'IeHbI aonoJsiHnTernbHoe no ana ynpasrieHna

= CoxpaHeHbl Bce cTaHdapTHble MexaHm3Mbl ynpasneHns CYB[]

[MoooepXkka B aKcnsyaTaumm
= LleHTpanuaoBaHHas TexHu4eckasi nogaepxka NAK
= EpuHasa oTBETCTBEHHOCTb 32 BECb KOMMIIEKC
=  Bbinyck npegsapuTenbHO NpoBepseMbIX NaTyen
= [Tacnopt NAK B KOMNnekTe

= OO6yuyeHne nepcoHana 3akasunka

OKOHOMMYecKasa a(ppeKkTUBHOCTb
" Cneumaanble ycnoBuA nmueH3npoBaHuaA
= CoKpall€HHble CPOKM BBOOA B SKCMlyaTauuio

=  Tonbko 060CcHOBaHHO HEOOXOAMMbIE KOMMOHEHTHI

AnbTepHaTtuBa Oracle Exadata ons aHanuUTU4eCcKux Harpy3ok
= Bbicokue Ha,ﬂé)I(HOCTb M Npon3BoanNTENIbHOCTb

= KauvecTBo, I'IOLI,TBep)K,EI,éHHOG OnbITOM MPAaKTU4eCKoro npnmMmeHeHnsa
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4. NOATBEPXXAOEHHAA BE3OINACHOCTb

MawwuHa OGonbwux paHHbix Ckana”p MBA.I noctaBnsetcs € cepTUUMUMPOBAHHON
OC AnbTt 8 CIN (ceptndmkar CTIK 3866 ot 10.08.2018, gencreyet ao 10.08.2028).

OC MOXeT NpUMeHATLCS ANsA 3aluTbl UHOpPMaL MK B:

" 3HAYUMbIX OOBbEKTAX KPUTMHECKON MHPOPMALIMOHHON MHGpACTPYKTYpbl 1 KaTeropuu, B
rocygapcTBEHHbIX MHPOPMALMOHHbIX cucTeMax 1 knacca 3awuéHHOCTH

*  aBTOMAaTU3NPOBAaHHbIX CUCTEMAX yNpaBrieHUsi NPOU3BOACTBEHHbLIMMU U
TEXHONorm4eckumm npoueccamm 1 knacca 3awmwEHHOCTH

*  MHOPMALMOHHBIX CUCTEMAX NEePCOHarnbHbIX AaHHbIX NPY HE0BX0AMMOCTH
obecrneyeHnst 1 ypoBHS 3aLLMLLIEHHOCTU NEPCOHAaNbHbIX AaHHbIX

=  MH(OPMALMOHHbIX CUCTEMAX 0bLLEero nonb3oBaHKs 2 krnacca

OC COOTBETCTBYET Tpe6OBaHVI$IM cnegyrmnx HOopMaTMBHBLIX JOKYMEHTOB.

= «TpeboBaHua 6e3onacHOCTM MHpOpMaLMK K onepaunoHHbiM cuctemam» (PCTIK
Poccun, 2016) n «Mpodunb 3awwmnTsl onepaumoHHbIX cuctem Tuna A 4 knacca 3almThbl.
NT.OC.A4.M3» (PCTIK Poccuu, 2017) no 4 knaccy 3awmnTsl

= «TpeboBaHusa no 6e3onacHOCTN NHOPMaLUKN K CpeacTBaM KoHTerHepusaumm» (PCTIK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awumThbl

= «TpeboBaHusa no 6eszonacHOCTN MHOPMaLun K cpeacteam supTyanusauumn» (PCTOK
Poccun, 2022, npukas Ne 187) no 4 knaccy 3aluThbl

= «TpeboBaHusa no 6e3onacHOCTN NHGOPMaLUK, yCTaHaBNMBAIOLLME YPOBHN A0OBEPUS K
CpeAcTBaM TEXHMYECKOM 3alnTbl MHopMaLmm n cpegcteam obecneveHns
6e3onacHoCTM MHAopMaUMOHHbIX TexHonornn» (PCTIK Poccuu, 2020, npukas Ne 76)
no 4 ypoBH0 JOBepUs

MawwuHa 6onbuwux gaHHbix Ckana” p MBA.I" ucnoneayet ceptncdmumnposaHHyto CYB[
Arenadata DB T4 (Ceptudukat PCTIK 4824 ot 03.07.2024, nencteyeTt o 03.07.2029).

CYB/[] moxeT NnpuMeHATLCA ANs 3alnTbl MHGOpMaLnn B:
*  rocygapcTBeHHbIX MHPOPMaLUMNOHHbIX cucTemMax 1 knacca 3awmwEHHOCTH
" MH(OPMALMOHHbIX CUCTEMAX NEPCOHarnbHbIX AaHHbIX 1 YPOBHSA 3aLUMLLEHHOCTH
" 3HaYUMbIX OOBbEKTAX KPUTUYECKOWN MHPOPMALMOHHON MHAPACTPYKTYPbl 1 kKaTeropun

"  aBTOMAaTM3MPOBAHHbIX CUCTEMAX yrNpaBreHns Npon3BOACTBEHHBIMA K
TEXHOMOrM4YeckMmu npoueccamm 1 knacca 3alnEHHOCTH

" MHGOPMALMOHHBIX CMCTEMAX 2 Kracca obLLero nofib3oBaHns

CYB/[ cooTBeTCcTBYET TPEOOBAHMIO CNeayoLWMX HOPMATUBHbIX JOKYMEHTOB:

= «TpeboBaHusa no 6e3onacHOCTN NHGOPMaLUK, yCTaHaABNMBaIOLLME YPOBHN A0OBEPUS K
cpencTBaM TEXHUYECKOW 3alumThl MHGhopMaumn n cpegcresam obecnedeHns
6e3onacHocTn MHopmaunoHHbIX TexHonornny (PCTIK Poccum, 2020, npukas Ne 76) —
no 4 ypoBHIO AoBepUs
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= «TpeboBaHusa no 6e3onacHOCTN MHGOPMaLUKN K cuctemam ynpaeneHus 6azamum
AaHHbIX» (PCTIK Poceun, 2023, nprkas Ne64) — no 4 knaccy 3awuThbl

I'IpomecmupoeaHa cosmMecmumMocCmsb C HalrlO>KeHHbIMU C,OGOCITIG&MU
3awjumsl

CepTudmumpoBaHHoe aHTMBUpYCHoe cpeacTBo 3awmuTbl Kaspersky Endpoint
Security ansa Linux (ceptucdukat ®CTIK 2534 ot 27.12.2011, pgevictByeT o 27.12.2025)
COOTBETCTBYET [JOKYMEHTaM:

= «TpeboBaHusa no 6e3onacHOCT MHGOPMaLUK, yCTaHaBNMBaIOLLME YPOBHN A0OBEPUS K
cpencTBaM TEXHUYECKON 3awmnTbl MHGOPMaLMKN 1 cpeacTBaMm obecneyeHms
6e3onacHocT nHpopmaunoHHbIX TexHonornny (PCTIK Poccun, 2020) — no 2 ypoBHIO
AoBepus

= «TpeboBaHusa K cpeactBaMm aHTuUBMpYcHom 3awmnTbl» (PCTIK Poccun, 2012)

= «[lMpodunb 3aWwnTbl CPeacTB aHTUBMPYCHON 3almThl TMNa b 2 knacca 3awuThbl.
NT.CAB3.62.13» (PCT3IK Poccun, 2012)

= «[lpodunb 3aLmTbl CPEACTB aHTMBMPYCHOW 3aLLmMTbl TUNa B BTOPOro knacca 3aluThl.
NT.CAB3.B2.IM3» (PCTIK Poccum, 2012)

= «[lMpodunb 3alnTbl CPEACTB aHTMBMPYCHOM 3alumMTbl TMNa [T BTOPOro Knacca 3alumThbi»

CepTuduumpoBaHHoe  cpedacTBo  goBepeHHon  3arpyskn K «Cobonb» Bepcus 4
noaTBepxgaeT cooTBeTcTBME TpeboBaHUAM pyKOBOAALWMX [AOKYMEHTOB K cpeacteBam
AOBEPEHHON 3arpy3ku, a Takke 2 ypoBHIO AOBEPUSI CPEACTB TEXHMYECKON 3aLMThl 6€30MacHOCTU
n obecnedyeHnsa 6e30MNacHOCTU NH(POPMALNOHHBIX TEXHOSOMMI U BO3MOXHOCTb MCNOSIb30BaHUS
B CIMNAH po Y31 BkntountensHo, B F'MC ao 1 knacca 3allnileHHOCTU BKoYnTensHo u B SOKUU
00 1 KaTeropum BKITOUYUTESbHO.
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5. MPUHUUNbI CO30AHUA MALUUHBI MBA.I

UTtobbl nyywe noHATb ycTponcTBo MawuHbl 6onbwmnx aaHHbix Ckana”p MBA.I, moxHo
CpaBHUTb MPUHUWMBLI €€ co34aHna ¢ TpaauUMOHHO UCMOMb3yeMbIM MNOAXOAOM K pasMeLLeHuto
CYB[] Ha HekoTOpoM Habope M3 pasnMYHbIX annapaTHbIX U NPOrpamMMHbIX KOMMIOHEHTOB.

TpaanuMoHHbIN Noaxod yHMBepcareH

B coctaB 06opygoBaHus, kKak NpaBuio, BXOOUT BblYMCNUTESNbHbBIV y3€en, NOAKHYEHHbI N0 CeTH
K MaccuBy XpaHeHWsa AaHHbIX. Y3en ucnonbsyetcsa ansa pasmeweHus MO CYB[, camu gaHHble
XpaHATCA B MaccuBpe M Mo Mepe HeobxogumocTu nepegarTca no cetu. Mcnonb3ykoTcs
CTaHgapTHble MPOTOKOMbl B3aumogencteusd. OpueHTaums Ha CTaHOapTHble KOMMOHEHTbl U
NPOTOKOMbI No3BonseT obecneuntb NpeaenbHy BapuaTtMBHOCTL npumeHeHus MMAK, a Takke
BO3MOXHOCTb Nnoabopa KOMNOHEHTOB AJ11S LUMPOKOro CriekTpa Harpy3ok. B To ke Bpemsi Takom
nogxod He obecneymBaeT ONTUMANbHOCTM MOJTYYMBLLUErOCS PELLUEHUsT O KOHKPETHOW 3adayn,
4YTO ABNsIeTCA 0OpaTHON CTOPOHOWM YHMBEPCANBbHOCTU. Y3KMM MECTOM TaKkKe SIBMISETCA M KaHan
nepegadn gaHHbIX MeXay BbIYUCIIUTENBbHBLIM Y3NIOM U MacCUMBOM XpPaHEHUs!, YTO HaknagbiBaeT
CYLWECTBEHHbIE OrpaHNYEHMS HA MacLITabnpyemMocTb.

MawwunHa 6Gonbwunx AaHHbiXx Ckanap MBO.I co3gaHa ans paboTtbl C
aHanuTNU4YeCcKon Harpy3kom

Llenbto paspaboTkm 6bino co3gaHMe MOSIHOrO KOMMJMEKTa annapaTtHOro W nporpamMMHOro
obecneyeHunsi, agantupoBaHHoro noa CYB[ Arenadata DB gnsa obOpaboTkM aHanuTUYecKux
3anpocoB B onTuMmarbHoMu cpene. OTo no3BongeT UCNonb3oBaTb npeunmyLiecrtsea TOHKOM

HacTporkn Bcex ypoBHen [MAK mMmeHHO nog dyHkuum m notpedbHoctn CYBL n tem cambim
obecne4ynBaeT MakCUMyM €€ NpPon3BoaUTENBHOCTM.

MawuHa OGonbwux AaHHbIXx Ckana”p MBA.IT cooTBeTCTBYEeT MPUHLMNY MAaCCUBHO-
napannenbHon obpaboTku: obpabaTtbiBaTb OaHHble TaM, FAe OHU XPaHATCH, a nepemellaTb
TONbKO pe3ynbTaT BblYUCIEHWI.

KomnnekcHoe pa3mMmeLlleHmne KOMNOHEeHTOB, NpUMeHeHe BbICOKONMPON3BOAUTESIbHbLIX MPOTOKOJ10B
" yCTpOI7ICTB XpaHeEHUA TakxKe CI'IOCOGCTByI'OT OOCTWKEHNIO 3TOW Lenn.

bbicTpogenctesne M EMKOCTb COBPEMEHHLIX TBEPAOTESbHbIX HaKonNUTenen no3BONUn
OTKas3aTbCsa OT UCMONb30BAHUSA OTAENbHOW CUCTEMBbI XpaHeHMs B MalwunHax 60nbWwnX JaHHbIX
Ckana”p MB.I'. lMpyMeHEéHHbIN  NOAXOA  MNO3BOMNSAET  BblMUCAUTENBHBIM  pecypcam
HenocpeacTBEHHO obpallaTbCs K AaHHbIM, UCKMoYast HEOBXOANMOCTL NX BbIBOPKM HA CTOPOHE
CUCTEMbI XPaHEHUS] M MNEPECLISIKM MO CETU, YTO TaKKe MOJIOKUTENBbHO CKa3blBaeTCsl Ha
npounssoantTensHocTu MNAK.

[MpopaboTaHHOCTL BCEX MPOrpaMMHbIX KOMNOHEHTOB
OcHoBHbIe NporpaMmHble anemeHTbl MawmHbl 6onblumnx aaHHbIX Ckana” p MbA.I:
= onepauuoHHas cuctema
= [10 CYB[] Arenadata DB
= 1O MOHUTOpPUHra N aAMMHUCTPUPOBAHMS
= [1O gnsa ayguta 3anpocos
= [1O pe3epBHOro KONMPOBaHMSA N BOCCTAHOBIEHNS

= [10 gna ynpasneHnus knactepom CYB[ Arenadata DB
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B MawunHe obecneyeHbl onTuMM3aumsi, TOHKAs HacTpovka M gopaboTka nepeyncrieHHbIX
KOMMOHEHTOB Ansa obecneyeHnss nx Hanbonblle NPoM3BOAUTENBHOCTU U PYHKLMOHANbHOro
COOTBETCTBUS NOTPEOHOCTSAM 3akasuunka.

MO MawwuH bonblunx gaHHbix Ckana’*p Mb.I

MpakTuyeckoe MpPUMEHEHNE TUPaXMPYEMbIX 3K3eMnnsapoB MawuH OGonblKnX [aHHbIX
Ckana” p MB[.I' npoaemMoHCTpMpOBarno BbICOKYH NPON3BOANTESNbHOCTL M 0603HauUnno obnacTb
ANst JanbHENLWEro ynyyleHnss n passuTus.

MockonbKy annapaTHble BO3MOXHOCTM B MawuHe MCnonb3ylTcs NPaKTUYECKM MOMHOCTLIO,
AanbHeNWmre ynydweHns BO3MOXHbI 3@ CYET [OOMOSHUTENbHOM KOMMMEKTauuM Mogynsimu,
oTBEYalLLMMK 3a paclumpeHne PyHKLMOHANbHOCTH, U Pa3BUTUS UCMOSb3YEMOro NPOrpaMMHOro
obecneyeHus.

B xone pa3sutus 6bina paspaboTtaHa meToamka onTummnsaumm HacTporiku sgpa OC kaxgoro mns
Heo6X0OUMbIX BbIYUCIUTENbHBIX Y3roB MalMHbI NO4 KOHKPETHbIA BapuaHT €€ MPUMEHEHWS.
3akasuuk nonydaet MawmnHy 6onbwmnx gaHHbix Ckana”p MBA.I", HACTPOEHHYO Noa NPOoEKT.
HacTporika ocywecTtsnsetrcs npy nomowm paspabotaHHoro Ckana’'p cneumansHoro MO, yto
NCKMNOYaeT PUCK YEeNOBEYECKOW OLLNOKN.

Ontumunsaums pabotel CYBE[ Arenadata DB gocTturaeTtcst HaCTpOMKOW napaMeTpoB A4S Ny4Llero
cooTtBeTcTBMA apxuTtekType MNAK B uenom, 6e3 BHeCeHMA UIBMEHEHWUI BO BHYTPEHHME anropuUTMbl
CYB[, uto rapaHtTMpyet coBmecTumocTb MawwuHbl ¢ npuknagHbiv 1O, opueHTMPOBaHHBbIM Ha
CooTBETCTBYOLLYI0 Bepcutio CYB[.

OrtkasoyctonumBocTe CYB[] Arenadata DB B MawuHe 6onblumnx gaHHbix Ckana”p MBA.I
obecrneunBaeTcsa 3a CYET pasMeLleHns OBYX 3epkanbHbIx ak3emnnsapoB CYB[ Ha Bcex yanax
MawwuHbI, 06pa3syoLmx Knactep.

Mpw Tex UNn NHbIX 0TKa3ax U HecTaHAapTHbIX cuTyauusx MO ynpaBneHns KnacTepom NpuMeHsieT
anroputM pearmpoBaHus. B KPUTUYHBIX CUTyauMsx KnacTep MOXeT ObliTb OCTaHOBMEH AONs
obecrneyeHns COXPaHHOCTU AaHHbIX.

J[lononHUTENbHO NPY HAacTPOVKe CUCTEMbI YNpaBIEeHUsl KNacTepoM pellaeTcs psg npobnem, B
TOM 4MCIe CBSI3aHHbIX C obecneyeHneM KOpPEeKTHOrO NPOXOXAEHMS CETEBOro Tpaduka.

B uenom opraHmsauusa OTKas3oyCTOMYMBOCTM 3TO oOfHa M3 Hauboree CrnoXHblX 3ajad,
3PEKTMBHOE peLleHne KOTOPOM 3aBUCUT OT KOHKPETHbIX TpeboBaHuin 3akasuyuka,
0COBEHHOCTEN MPUKITIagHOro nporpammMmHoro obecnedeHnsa, MHPOPMaLMOHHO-TEXHOMOMMYECKON
N ceTeBOM cpeabl MHAPACTPYKTYpbl 3aka3uvvka, KOHKPETHOro Komnnekrta obopyaoBaHus. B
YKa3aHHbIX YCMOBUAX PSS HACTPOEK OCYLLECTBASETCA HENOCPEACTBEHHO NMpu pas3BEépTbiBaHUU
peLleHus.

KomaHaa uHXeHepoB 1 apxutekTopos Ckana’ p npoforkatoT paboTy No CoBepLLUEHCTBOBAHUIO
MO ynpasneHus knactepoM, onTMU3aLMmn anropuTMOB BOCCTAHOBIIEHNSA Y3MOB MPY BO3MOXHbIX
oTKasax. AHanorMyHas 0esiTenbHOCTb NOCTOSAHHO BeAETCS U MO PasBUTUIO CUCTEM MOHUTOPUHIa
W ynpaBneHus.

B komnnekce Bce mnepeyvucrneHHble HanpaBneHuss (QOPMUPYIOT LENOCTHYI0 apXUTEKTYpY
MawuHbl 6onblunx gaHHbix Ckana” p MBA.I.

ConpoBoxaeHne n nogaepxka

BaHbIM JOMOMHEHNEM KO BCEMY NEPEYNCIEHHOMY SBMSETCA NOfHas OTBETCTBEHHOCTb
npoussoanTens 3a MawmuHy B LieNoMm, BKIYas Bce NporpaMMHbIe U annapaTHble KOMMOHEHTHI.
OTO 03Ha4aeT He TOMbKO YBEPEHHOCTb B paboToCnOCOBHOCTM M3aenus B LIeSIOM, HO U
nocneayroLLyo NoaaepXKKy OT e4MHOro NOCTaBLUMKA B PEXMME «O4HOMO OKHay, a He OT
HEeCKOmMbKNX pa3HbIX NOCTABLUMKOB, Kak ObiBaeT Npu camMocTosiTeNnbHOM noaodope,
pa3BEpPTbIBAHUN 1 HACTPONKE KOMMOHEHTOB B Cry4yae TpaauLMOHHOIo noaxoaa.
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6. COCTAB MALUUHDbI

Hwxe npuBeaeHbl TEPMUHbI, UCMNoMb3yeMble Ana komnnektaunm MawmHbl 60NblLNX AaHHbIX
Ckana”p Mb[.I.

MawwuHa — 370 Habop annapaTHOro u nporpammHoro obecnedeHus B sBuae Mogynewn Ckana’ p,
COeQIMHEHHbIX BMecTe Ansa obecneyeHns onpefeneHHoro metoga 06paboTKM AaHHBIX WK
npegocrtaeneHnsa NT-cepBncoB € 3aaHHbIMN XapaKTEPUCTUKAMMU.

Mopacuctema — nornyeckoe ob6begMHEHME KOMMOHEHTOB MO PYHKLUMOHANbHOMY MPU3HaKy, C
Lenbto NoscHeHna cocTtaBa U npuHumnoB genctana MNMAK.

Moaynb — 3T0 eaumHuua noctaBkM MawuH, BbINOMHAWOLWAS onpegeneHHble QyHKUUN B
COOTBETCTBMU C €€ HasHaveHneMm. Mopynb siBNSeTCA eOuHbIM U HeAenMMbIM 3f1EMEHTOM
cneundukaumm n cogepxmt Habop annapatHbixX y3nos u M0O.

Y3en — 3T0 aneMeHT, BbINOMHSAOLWMIA onpeeneHHyto 3aaady B coctase Moayns.

KoMnnekTbl NOCTaBKu

MawwuHbl 6onblumnx aaHHbIx Ckana” p MB[.IN noctaBnaoTca B Buae yHKUUOHANbHO MNOMHOMo
Habopa Moagynen Ckana’p v KOMNIIEKTYOTCA B COOTBETCTBUMN C MOKa3aTENSIMU Ha3HAYeHWs,
nonyyeHHoiMM oT 3akasumka. MawwuHa Bkno4vaeT B cebsi 6a30Bbii KOMMNEKT M B cryvae
HeobXoaNMMOCTN [OMNOMHAETCS KOMMIIEKTOM MoAynen paclimpeHns wu/unuv cneumanbHbIMn
MOAYISIMU.

basoBbli koMnnekt — 310 Habop Mopynew Ckana’p, MMHMManbHO-HEOOXOOVUMbIA ONS
PYHKLMOHMPOBAHWSI BCEX NOACUCTEM, 06ecneymBaloLLnX BbIMOMHEHNE OCHOBHOIO (hyHKLMOHana
MawwuHbI.

Komnnekt wmogynen pacwupeHnss — 9T0 Habop Mogynen Ckana’‘p, N03BOMAOLWNNA
mMacwrabuposats [1AK, Hanpumep, Korga He xBaTaeT MOPTOBOM EMKOCTU, WM €eCTb
HeoBbXoaNMOCTb YBENUYUTL NPOU3BOAUTENBHOCTL M OOBLEM XpaHeHus AaHHbIX. Kpome Toro,
MOXHO  gobaBuTb  cneumanbHble Mopynu  Ckana’p, no3Bongwwme  paclmpuTb
dyHKuMoHanbHocTb MAK.
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16 n3 33



MawwuHa 6onbwmnx gaHHbIX Ckana” p MBA.IN. TexHu4yecknn o630p

6.1 [lMopacucremsbl

OyHKuMM  MawmHbl 6onblumx AaHHbIX Ckana’p MBA.IT nornyeckn o6beguHeHbl B
noacuctemsbl. YacTtb nogcmucteM obecnedmBaroT OCHOBHOM (hyHKUMOHAM U BCeraa BKIHOYEHbI B
MawwuHy, a 4acTb — ONOMNHUTENbHBIA PYHKUMOHAN 1 MOryT 6biTb Jo6aBneHbl No TpeboBaHmo
3akasuyuka.

OcHoBHOM yHKUMOHAN — 3TO MWHMMAarbHbIM Habop nogcuctem, Heobxogummbix MawwmHe
6onblKnx gaHHbix Ckana” p MBA.I" ons BLINONHEHUS 3a4a4 NPAMOro Ha3Ha4YeHust.

HononHutenbHbIn  (PyHKUMOHAN — Habop noacuctem w3 Mogynen, obecneuynBaroLmnx
pacwmnpeHune pyHkuun MawuHbl 6onbwnx gaHHbIX Ckana” p MB[.T.

6.1.1 MopmcucTtema o6ecneyeHusi 6a3oBbIX cepBucoB U CeTeBas nogcuctemMa

Moacuctema obecneyeHnss 6a30BbiX CEPBUCOB OTBEYAET 3a MOHWUTOPUHT W yrnpasrieHne
annapaTHbIMX 1 NPOrpaMMHbIMK KOMMOoHeHTaMy MalumnHbI 6onbwnx gaHHbIx Ckana” p MBA.T.
B Heé BknoyeHbl BblUMCNUTENbHbIE Y3nbl BasoBoro moayns (cMm. n. 6.2.1), Ha KOTOPbIX
npegycraHosneHo cepsucHoe [10 Ckana”p leHom u Ckana”p BusnoH, BbiNonHswoLLee
cneayowmne pyHKUnn;

= cbop, xpaHeHne n otobpaxkeHne Ha gawbopaax AaHHbIX MOHUTOPUHIa

= MpefocTaBneHne BO3MOXHOCTU TOHKOM HAaCTPOMKM KaXKA0ro N3 KOMNOHEHTOB MalnHbI
= ynpaeneHue knactepom Arenadata DB

= OpKecTpauus akTUBHbIMU 3a4aHUSIMK, YTO BbINONHAOTCA B KnacTtepe Arenadata DB

= OpKecTpauus pesepBHbIM KOMMPOBaAHUEM M BOCCTAHOBMEHNEM pPe3epPBHbIX KOMUM

ApxuTekTypa nogcucteMbl obecnedeHns 6a3oBbIX CEPBNCOB 06ECNEYNBAET OTKA30YCTONYMBEIN
pexum paboTbl.

CeTeBaga nogcmcrTema BbINOMHAET (OYHKLUUI OpraHn3aumnm CETEBON CBSA3AHHOCTU MeXay BCEMMU
BblYMCNIUTENBbHLIMX  y3riamMu, BXOAsWwMMM B cocTaB  MawwuHbl OOonbluMX  AaHHbIX
Ckana”p MB[.I', v npeacrtaensieT cobon Habop CeTeBbIX Y3rOB, KOTOPbLIE OpPraHu3ylT
N30MMPOBaHHbIE BbICOKOCKOPOCTHLIE CETHU:

= BHYTPEHHEro B3aMMOAencTBus (B 3aBMCMMOCTM OT TpeboBaHun 3akasunka 25 6ut/c
unun 100 éut/c) — ons opraHmsaumm 6bICTPOro (PYHKLUNOHUPOBAHNSA MeXOY BCEMMU
KomnoHeHTamu MNAK

= BHeLWHero goctyna (B 3aBucMMOCTM OT TpeboBaHun 3akasunka 25 out/c nnm
100 6uT/c) — Anst opraHmnsauumn AoCTyna K AaHHbIM, YTO XPaHATCA Ha y3nax, BXogsLwmx
B COCTaB MOACUCTEMbl aHaNMUTU4ECKON 06paboTkn AaHHbIX

= ynpasnenus (1 F6ut/c) — Anga opraHnsaumm nepegayn cepBUCHON MHAopMaunm ¢
BbIYMCNUTENbBHbIX Y3I10B, BXOASLWMX B COCTAB NOACUCTEMbI aHaNnUTNU4eckon obpaboTku
AaHHbIX, Ha BbIMUCNIUTENbHBIE Y3Mbl, BXOASALME B COCTaB nogcuctembl obecneyeHuns
6a30BbIX CEPBUCOB.

CrtapToBbI KOMMNMEKT CETEBbIX Y3M0B Bcerga pasmellaetca B bazosom moayne (cm. n. 6.2.1).
6.1.2 lMopcucrtema aHaNUTUYECKON 0OpPaboOTKN 6ONbLUNX AAHHbIX

BbInonHaeT ocHOBHblE (DYHKUUK, CBA3aHHbIE C XpaHeHueM 1 paboTon C AaHHbIMKU, B pamMmkax
Mogynewn aHanuTudeckon obpaboTkn JaHHbIX, U OTBEYaET 3a:

= pasmeLleHne HeCKONbKNX cermeHToB knactepa CYB/ Ha kax4oM BblYMCNNTESNTbHOM
y3ne Moaynsa aHanutudeckon o6paboTku 4aHHbIX

= pasmelleHne OCHOBHOM 1 3epKanbHon konun cermeHTa CYB[ Ha pasHbIx
BbIYUCNUTENBHbIX y3nax
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= BbINOSIHEHWNE 3anpocoB B pexnve MPP
Moacuctema peanunsyetcs Mogynem aHanuTU4YecKon obpaboTku (cm. n. 6.2.2).
6.1.3 TlNoacuctema ynpaBneHus

BbinonHseT dyHKUMM pacnpeneneHns 3anpocoB Mexay yanamu, BXOAALMMKW B noacuctemy
aHanuTuyeckon obpaboTkn AaHHbIX. lNMpegoctaBnser mHTepdenc, K KoTopomy obpallaroTcs
aAMVHUCTPATOPbl N aHanMTU4ecKMe CUCcTeMbl Ang paboTbl C AaHHBIMU, XPAHALLMMUCA Ha y3nax
nogcMCcTeMbl aHaNMTUYECKon o6paboTkN OaHHbIX.

Mopacuctema peanunsyetcs Moaynem koopauHauum (cMm. n. 6.2.3).
6.1.4 lNopcuctema pe3epBHOro KONUpPoBaHUA

Bkntovaet oguMH mnu Heckornbko Mopgynen pes3epBHOro konumpoBaHusa (cMm. n. 6.2.4), B
3aBMCUMOCTU OT 06 bEMa AaHHbIX, MOANEXaLMX XPaHEHMIO B BUAE KONuini. B ocHoBe nogcmncTemsbl
nexwt MO, paboTtatowee no npotokony NFS.

6.1.5 lMopcucrtema ynpaBneHns AaHHbIMU

OTBeyvaeT 3a opraHuM3auuto COBMECTHOM paboTbl C AaHHLIMW, WHTErpauuio MeTagaHHbIX W3
pas3nnyHbIX cucTemM 06paboTKM M aHanu3a OaHHbIX, @ TakKe NpegocTaBnsieT BO3MOXHOCTM
Moucka OaHHbIX U COBMECTHOW paboTbl C MeTagaHHbIMW, BEAEHWS KOPrnopaTUBHOro GusHec-
rnoccapuvst U ero TeCHOM MHTerpaummn ¢ katanorom gaHHbix. B ocHoBe nogcuctemsl nexut MO
Arenadata Catalog.

Moacuctema peanusyetca CneunanusmpoBaHHbIM MoayrneM (Ans ynpaBreHUs AaHHbIMWN)
(cm. n. 6.2.5).

6.1.6 lNopcuctema npeobpasoBaHUs faHHbIX

CoctouT 3 CneunanmsmpoBaHHbIX MoAyren (ons npeobpaszoBaHusA AaHHbIX) (CM. M. 6.2.6),
KOTOpble HeOoOXOoAMMblI ANA CO34aHWS aHaNUMTUYECKMX NnatdopM, a Takke ANs UHTerpauuu,
BbIrPY3Kn 1 06paboTKkun AaHHbIX U3 NObLIX NCTOYHUKOB. ABNAETCA OCHOBOW AN BbICTpPanBaHus u
opkecTpaumn ETL/ELT-npoueccoB. B ocHoBe nogcuctemsbl nexut MO TMNnoc7 @opmUT n/nnu
Cedrusdata.

6.2 Moaynu

6.2.1 BbasoBbI MOAynb

HaseaHue B EQMHOM peecTpe poccuinckon pagmnoanekTpoHHon npogykumm — CKAJIA-P BasoBblii
moaynb. ObecneunBaeT PyHKUMOHMPOBaHME NoacucTeMbl obecnedeHns 6a3oBbIX CEPBUCOB U
ceTeBow nogcucTtemsl (cMm. n. 6.1.1).

HasHaueHne
= Ob6ecneyeHne ceTeBOW CBA3AHHOCTM MeXJy KOMMNOHEHTaMu
= OpraHusaunsa BbigeneHHomn cetn ynpasnexHma MawmHown
= OpraHusaumsa nogkroyeHns K cetn 3akasudmka

= VcnonHeHve yHKUMIA MOHUTOPUHIA U yNpaBneHns KOMnoHeHTamu MawuHbl

Y3anbl

= [1Ba BblYUCNUTENDBHbIX Y3r1la MOHUTOPWUHIa U perncTpaumm, Kotopble 06beanHeHbl B
3epKanbHbIV KnacTep 1 UCMOoMb3YTCa AN CnyXebHbIX PyHKUnA

= [1Ba ceteBbix y3na 25/100 6ut/c ona opraHusaumum BHYTPEHHEro CeTeBoro
B3aMMOOeNCTBUSA
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= [Ba ceteBbix y3na 25/100 6ut/c ansa opraHnsaumm ceTn BHELWHEro 4octyna
(onumoHansHo)

= CeteBon y3en 1 '6ut/c ansa opraHmnsauum paboTbl CETU YNpaBeHUsl, Takke MOXET ObiTb
BbINOSTHEH B OTKA30YCTONYMBOM MCMOSTHEHUN

= [Ba ceteBbix y3na 100 '6ut/c gnsa opraHu3auum arperauum, B cnyvyae gobasneHuns
BHYTPEHHUX NOPTOB B KPYMHbIX KOHUrypaumsx MNMAK (onumoHansHo)

OTKa3oycToM4MBOCTb 0becneveHa

[ Pe3epB|/|pOBaH|/|eM BbIHUCITUTENbHbIX Y3I10B, OTBEYakoWnx 3a MOHUTOPUHT N
ynpaBsieHne KOMNoOHEHTaMU MawwuHbI

= TexHonornen RAID ons ANCKOB BbIYUCIIUTENBHBIX Y310B

= PesepBunpoBaHmem ceTeBbix KOMMYTaTOpoOB (00beanHeHne ceTeBbix y3noe B MLAG-
napy)

[MpumeHsiemoe nporpamMmmHoe obecneveHne
= Ckana”p BusnoHn
= Ckana”p eHoMm
= OCAnbT 8 CIl
= CepsucHoe IO, Bxogsulee B coctaB Arenadata DB

6.2.2 Mopaynb aHanuUTU4YecKon ob6paboTkun

HassaHuve B EguHOM peectpe poccuiickon pagnoanektpoHHon npoaykumm — CKAJIA-P Moaynb
aHanutndeckon obpaboTtkn. ObecneumBaeT (pyHKLUNMOHMPOBAHME MOACUCTEMbI aHANUTUYECKON
00paboTkmM OonbLIMX AAHHBIX U BbIMOJHAET 3a4auyn, CBSA3aHHbIE C XpaHEeHueM KU obpaboTkon
AaHHbIX (CM. n. 6.1.2).

HasHauyeHune

= Pa3smeweHne Heckonbkmx cermeHToB knactepa CYB[ Ha kaxgom yane Mogyns
aHanuTn4yeckon obpaboTku

= Ob6ecneyeHne pasmMmeLleHunsa OCHOBHOMW 1 3ep|<ar|bH0|7| KoM cerMeHTa Ha pa3iimyHbIX
BbIYUCITUTENBbHbIX y3naX, BXOOALWNX B COCTaB MO,D,yJ'IFl

= OpgHoBpemeHHoe BbinonHeHne DDL- n DML-onepaumnii, MHULUMPOBAHHBIX C Y30B
Moacuctembl ynpasneHus

= ABTOMaATU4YECKOE MEPEKMOYEHME MEXOY OCHOBHOM M 3epKaribHOW KOMMen cermeHTa B
cnyyae HegOCTYMNHOCTM OCHOBHOM KON

= [MapannenbHas 3anucb AaHHbIX Ha cermeHTbl knactepa CYB[, nocTynarowmx ¢ y3nos
MoacucTtemsl ynpasneHusi

Y3nbl
B coctaB Moayns BXOAAT BblYUCIIUTENBHbIE Y3Ibl, pacrnpefenéHHble No 2 Tunam Harpysku:

= TN 1 — BbICOKONPOU3BOAUTESNbHbBIN, HEOOXOAMMBIN AN paboThbl HA BbICOKMX Harpy3kax

= TN 2 — Hanbonee cbanaHCMpOBaHHbIN, MO3BONAIOLWMNIA XpaHUTbL GonblUe OaHHbIX
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OTKa30ycTOMYMBOCTb ODecneveHa
= TexHonorven RAID gna guckoB BbIYMUCIIUTENbHbLIX Y3108

= PesepBunpoBaHmem ceTeBbix KOMMYyTaTopoB (00beamHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsieMmoe nporpamMmHoe obecneveHne
= Arenadata DB
= OC AnbT 8 CIN

6.2.3 Mopaynb KoopauHauum

HassaHue B EQnHOM peecTpe pocCunckon pagmoanekTpoHHon npogykumm — CKAJTA-P Moaynb
koopanHauun. ObecneunBaeT PYHKLUMOHNUPOBAHUE NOACUCTEMBI yripaBneHus (cm. n. 6.1.3).

HasHauyeHune
= [logkntoyeHue k knactepy CYB/[ yepes npoTtokon PostgreSQL
= BbinonHenne DDL- n DML-komaHa Ha knactepe CYB[

= BbIBOA MHOpMauum o TeKyLLLEM pa3MeLLIEHUN OCHOBHbIX U PE3EPBHbLIX CETMEHTOB
knactepa CYB[] B TepmuHane

= [epekntoyeHune Ha y3en ropsiyero pesepea ¢ obecrneyeHmemM HenpepbIBHON
paboToCcnocobHOCTM NOACUCTEMbI YyNpaBeHus

= [poBeaeHve pe3epBHOro KonnpoBaHUs 6a3bl AaHHbIX

[ PesepBHoe KOonnpoBaHmMe N BOCCTaHOBJ1IEHME C NMapanienbHbIM BbINOJTIHEHNEM Ha BCeX
y3nax Knacrtepa

[ ynpaBneHme pecCcypCHbIMMX KBOTaMU N o4epeadammn

= YNpaBneHune pecypcHbIMU rpynnamu gnsg KBOTUpoBaHUS pecypcoB npoueccopa (CPU) u
onepatmBHon namaTtn (RAM)
Y3anbl
B coctaB Mogyns BXOAsT ABa BbIYMCIUTENbHbIX y3na:

= MEepBUYHbLIN MacTep-y3en BbINoNHAET yHKUMM ynpasneHnsa B, TpaHcnaumio 3anpocos,
3arpys3Ky 1 BbIrpy3Ky AaHHbIX, BblAady pe3ynbtatoB 06paboTkm 3anpocos

= BTOPWYHbIN MacTep-y3en — 3epkarnbHasi Konus, kotopasi obecrneydvBaeT paboTy
CMCTEMbI MPK OTKa3e NepBUYHOro Mactep-yana. MeTagaHHble BTOPUYHOTO MacTep-yana
BCeraa CMHXPOHMU3NPOBaHbI C NEPBUYHBLIM

BbluncnutenbHble y3nbl B Moayne KoopauvHauum pacnpegeneHbl no 2 TMNam Harpysku:

= TunN 1 — BbICOKONPOU3BOAMUTENbHbIA, HEOOXOANMbIN ANst PaboThl HA BbICOKUX HArpy3kax

= Tun 2 — Hanbonee cbanaHCMpPOBaHHbIN, MO3BOMAKOLWMNI XpaHUTb BonblLUe JAaHHbIX

OTKa30yCcTONMYMBOCTb 0becneyveHa

= BbInonHeHnem yHKUMOHaNa MMHUMYM Ha 3 BbIMUCIIUTENBHBIX Y3MNax, Nornyecku
CBSA3aHHbIX Mexay cobon
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= TexHonorven RAID gna guckoB BbIYMUCIIUTENBHbLIX Y3108

= PesepBunpoBaHmem ceTeBbix KOMMYyTaTOpoOB (00beamHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsiemoe nporpamMmHoe obecneveHne
= Arenadata DB
= OC AnbT 8 CIN

6.2.4 Mopaynb pe3epBHOro KONMpPoBaHUA

HassaHue B EQMHOM peecTpe pocCUNCKon pagmoanekTpoHHon npoaykumumn — CKAJTA-P Moaynb
pe3epBHOro konupoBaHusa. ObecneunBaeT QYHKUMOHMPOBAHME MOACUCTEMbI PE3EPBHOrO
KonupoBaHus (cMm. M. 6.1.4).

HasHauyeHune

u Pe3epBI/IPOBaHI/I$I M BOCCTAHOBJ1IEHUNA OAaHHbIX

= XpaHeHne pe3epBHbIX KOMuK

Y3anbl

B coctaB Moayns BxoguT 0auH BblMUCIIMTENbHLIN y3en, obecneyvmBatomm xpaHeHme ao 94716
AaHHbIX. XpaHeHue ocyllecTenseTcs Ha Hakonutensax NL-SAS

OTKa3oycToM4MBOCTL 0ObecneyeHa
= TexHonornen RAID onst ANCKOB BbIYUCIIUTENBHbIX Y3108

= Pe3sepBunpoBaHnemM ceTeBbix KOMMyTaTOpOB (06beanHeHne ceteBblx y3nos B MLAG-
napy)

MpumeHsieMoe nporpaMmHoe obecrnevyeHune

CeteBasa pannosaa cuctema (NFS) — pacnpegeneHHas cannoBass cuctema, Kotopas
obecne4ynBaeT NoNb3oBaTENsIM LOCTYN K harinam, pacnonoXXeHHbIM Ha BbIYUCIIUTENbHbIX y3nax.

6.2.5 Cneunanu3npoBaHHbIN MoAynNb (ANA ynpaBleHUA AaHHbIMMW)

HassaHne B EgWHOM peecTpe pOCCUACKOM pagnoanekTpoHHon npoaykumm — CKAJA-P
CneumnanuanpoBaHHbIi Moaynb. ObecneunBaeT OYHKUNOHUPOBAHWE NOACUCTEMbI YNpaBrieHus
AaHHbIMKM (cM. n. 6.1.5). UHTepdenc ocHoBHOro doyHkumnoHaneHoro MO Moayns npegoctaenset
AOCTYN K Katanory meTafaHHblX, BusaHec-rmoccapuio, NoucKy, NpouUnNMpoBaHUIoO 1 NpoBepke
KayecTBa KOpPNopaTUBHbIX JaHHbIX.

HasHauyeHune
= WHTerpaumm metagaHHbIX U3 pasnuyHbIX cuctem obpaboTkm
= AHanusa gaHHbIX, MoOMCcKa AaHHbIX, COBMECTHOM paboTbl C MeTaAaHHLIMU

= BepeHus KopnopaTtnBHOro 6I/13HeC-FﬂOCC€pI/IF| n ero nHterpauun ¢ KatanoromMm gaHHbIX
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Y3anbl

B cocTtas MO,D,yJ'IFI BXOOUT HE MeHee OBYX BbIYUCITUTENTbHbIX Y3I10B

OTKa30ycTOMYMBOCTb obecneveHa
= Pe3sepBrpoBaHneM BblMMCINTENBHbBIX Y310B
= TexHonornen RAID ons ANCKOB BbIYUCIIUTENBHBIX Y310B
= PesepBnpoBaHneM ceTeBbIXx KOMMYTaTOpPOB (00beanHeHne cetesbix y3nos B MLAG-
napy)
[MpumeHsiemoe nporpamMmmHoe obecneyeHmne
= Arenadata Catalog (ADC)
= Arenadata Postgres (ADPG)
= OCAnbT 8 CIl

6.2.6 CneuuanusanpoBaHHbIM MoAynb (ANA Npeob6pa3oBaHMA AaHHbIX)

HassaHne B EOMHOM peecTpe poCCUMCKOW paguoanekTpoHHon npoaykuum — CKAJIA-P
CneunanmsmpoBaHHbI MOaYnb. Ob6ecneunBaeTt dYHKUMOHNPOBaHME NOACUCTEMbI
npeobpasoBaHnst aHHbIX (CM. M. 6.1.6).
HasHauyeHune
Wcnonb3yeTcs Ons peweHns 3agad, CBA3aHHbIX C MHTerpauven OaHHbIX, MOCTPOEHUs wu
HaMOJTHEHUS XPAHUIULL U BUTPUH OaHHbIX.
Yanbl
B 3aBucumoctn ot moaudukaumm, Moaynb MoOXeT COCTOATb M3 2X UNU 3% BblYUCIUTENBHbIX
Y3O0B.
OTKa3oycToM4MBOCTL 0becneyeHa

= PesepBunpoBaHmem BblMUCANTENBHbIX Y3108

= TexHonoruen RAID ons ANCKOB BbIYUCIIUTENBHLIX Y3M0B

= PesepBupoBaHmem ceTeBbIx KOMMYTaTOpOB (00beamHeHne ceTeBbiX y3nos B MLAG-

napy)

[MpumeHsiemoe nporpamMmmHoe obecneyeHmne

= [lnoc7 ®opmMAT

= Cedrusdata
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7. CNEUND®UYHDBIE YEPTDI

MpoektnpoBaHne wn peanu3aums MawwmHbl Gonbwux AaHHbIX  Ckana’p MBA.I
OCYLLECTBIIANUCH C YY4ETOM psiga BblIOpaHHbIX NPUOPUTETOB, OKa3biBaKOLLMX HENOCPEACTBEHHOE
BNUsiHME Ha OYHKUMOHAarbHbIE U 3KCNyaTaunoHHble nokasaTtenn. Hambonee sHavyMmMble U3 HUX
cnegyoLime:

Peanu3sauyus eblqucriumernibHo20 bri0Kka Ha arirnnapammyomMm yposHe emMecmo
UCT10JIb308aHUA eupmyaanoEl cpeab/

OdbdexkT:

= MakCMMym npoum3BogunTeribHOCTU Ha JaHHOM O60pyD,OBaHI/WI (HeT noTepb Ha
I'Ip606pa3OBaHI/IFI cpeabl BupTyanusauumny, npodmne ceeaeHbl K MI/IHI/IMyMy)

= noBblWeHne HagéxHocth MNMAK (HeT 4oONOAHUTENBHOrO NPOrPaMMHOro Crosi)

Ucnonb3ogaHue riokasibHbiX OUCKO8 8MeCcmo cemesou cucmemabl
XpaHeHUs Orsl CHUXXeHUs1 3ampam Ha repedaydy 0aHHbIX

OddexkT:

*  MOBbILLIEHNE NPOU3BOANTENBHOCTM AMCKOBOWM NOACUCTEMBI (HET UCMONb30BaHUSA ceTen
ANA OOCTyna K AaHHbIM)

= nosblweHmne nponssogutensHocTn (CYB Arenadata DB nsHavaneHO co3gaHa ans
paboTbl C NOKaNbHbIMU HAKOMUTENAMM)

* noBbleHne HagéxHocTn MNAK (HeT 4ONONHUTENBHOMO CROXHOIO ANeMeHTa B BUAe
CUCTEMbI XpaHEeHUS)

= CHMXeHue ctoumocTu MNMAK (HeT pacxonoB Ha BHELWHKOK CUCTEMY XpaHEHUA B LLENTOM,
TONbKO Ha TBepAOoTESIbHbIE HaKOI'IVITeJ'II/l)

lNpumeHeHue cmaHOapmMHO20 8bICOKOHa0EXHO20 U Mpou38ooumersibHo20
obopydoeaHusi 8 Kadecmee rriamaopmbl 01 pasMeuw,eHUsi KOMIMOHEHMOo8
83aMeH yHUKallbHbIX arnnapamHbix pa3pabomok

AddexkT:
= obecneyeHne cTabunbHOrO ypPoOBHSA NPOU3BOANTENBHOCTU (KOMMNOHEHTLI MPOBEPEHDI
BpeMeHeM)

= nosblleHne HaaéxHocTn NAK (HeT yHMKanbHbIX 3NeMeHTOB)

"  CHWXeHue CTOMMOCTKM COonpoBOXaeHUA (D,OCTyI'IHOCTb ANeMEHTOB Mpwu BbIXoge 13 CTpOﬂ)

Bo3moxxHocmb UHmMezpauuu murnogoao u cmopoHHezo N0 ons
MOHUMOPUHea U yrpasseHus 8 Q0NOSIHEHUU K npedycmaHO8/1EHHbIM

OdhdexkT:
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COXpaHeHue paHee caenaHHbIX UHBECTULMI B CUCTEMbI YnipaBreHusa UT-
WMHpaCTPyKTYpOKr

BO3MOXXHOCTb NMOCTPOEHWNSI CKBO3HbIX CUCTEM YMNpPaBeHWsl, B KOTOPbIE MHTErpPUPYIOTCS

MawuHbl 1 B kOTOpbIX MawmnHa 6onbwmnx aaHHbIX Ckana”p MBA.IN — nuwb ogvH 13
3NeMeHTOB
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8. TAPAHTUPOBAHHOE KAYECTBO

KauecTBeHHble noka3atenu MawmnHbl 6onbwmnx aaHHbIx Ckana” p MBL.I" o6ecneynBatoTcs eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHO4APTHOMY BapuaHTy, COGMoAeHNEM YCTAHOBIEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
cneunanucTtaMmm Ha Bcex aTanax XM3HEeHHOro Lmkna.

[Mpon3BoaCcTBO (KoMMnNekToBaHme u pa3sepTbiBaHue 10)

I'Ip|/| npon3BoACTBE NUCMNOJIb3YHTCA BbICOKOKa4YE€CTBEHHbIE KOMMNEKTYyWne

C6opKa npoaykumMn oCcyecTenAaeTcAa CTporo B COOTBETCTBUN C yTBep)K,D,éHHbIM nnaHom
pasmMeleHnda KOMNOHEHTOB

PaseepTbiBaHe n nepeuyHas koHdurypaumsa MawmHbl ocyLwecTBNAITCA B
aBTOMaTUYECKOM pexnme

HononHutenbHble HacTponkn MO ocyLLecTBNAITCA B COOTBETCTBUN C YTBEPKAEHHON
METOAMKOMN M NoLIaroBOM MHCTPYKUMEN

OcywectBnseTtcs yHKUMOHaNbHOe TeCTUpoBaHmMe chopmmpoBaHHon MalumnHbI

Mpn Heo6Xx04MMOCTM BO3MOXHbI MHAMBUAYaNbHbIE KOHMUrypaumm MawmnHbl 60nbLnx
AaHHbIX Ckana’p MB[.I

[lepenaya B akcnnyartaumio

MawwuHa 6onblwux gaHHbix Ckana”p MBA.I nonHocTeio cdhopmmnpoBaHa,
NPOTECTMPOBAaHa, roToBa K pa3MEeLLEHMIO B CETU 3aka3umka 1 NOAKIHOYEHNIO
npuknagHoro MO

B komnnekte ¢ MawmHown nepepnarTcAa NacrnopT n cemechKaT Ha nogaepxky

Mepenaétca KOMNNEKT AOKYMEHTALUMKN, HEOOXOANMbIA KOHTPONMPYHOLLMM OpraHu3aumnsiM
anga atrectauun MawmHbl 6onbwnx gaHHbix Ckana”p MBA.IN B koHType 3aka34vka

Mo 3anpocy npoBoguTcs obyvyeHne cneumnanucToB 3akasduka paboTte ¢ MawmnHon
6onbwux gaHHbix Ckana’*p MbA.I

[Moooepxka

MawwuHa 6onblwux gaHHbix Ckana”p MB.I" noctaenseTcs ¢ rogoBov NOAOEPXKKON
(6onee BbIrOAHBIV BapuaHT — Ha 3 unu 5 neT), koTopas BKMOYaeT B cebs pelleHne
BOMNPOCOB, CBA3aHHbIX C HapyLeHnssMy1 paboTocnocobHOCTH Kak KOMMeKca B LiernoMm,
TaK 1 ero oTAenbHbIX annapaTHbIX KOMMNOHEHTOB 1 NpOrpamMmMHOro obecneyeHus

MepBas 1 BTOpasa NMHUA NOSAEPXKKM NPEeAOCTaBNATCA HENOCPEACTBEHHO
npoussoantenem MawuHbl unu ceptTudmumpoBaHHbiM napTHEpom Ckana”p

Y 3akas4yrka eCcTb BO3MOXHOCTb BblbOpa BapuaHTa NoAAEPXKKM U3 akTyanbHbIX Ha
MOMEHT NOCTaBKM (Kak MUHUMYM, 13 BapnaHToB 9%5 nnn 24x7)

B cnoxHbIx crnyyasx B pelleHnm npobnem Ha TpeTben NMHUK NoAOEPXKKM yHaCcTBYOT
apXMTEKTOPbI N MHXEHepbl, pa3paboTunkn MawmnHbl 60NbLWKUX AaHHbIX
Ckana”p M.l
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ConpoBoxaeHue

Mo 3anpocy BO3MOXHa peanusauus OONONHUTENbHbLIX TpeboBaHM MO MOAEPHU3ALUN UMK
pa3euTMio MawuHbl 6onblunx gaHHbix Ckana”p MBL.I, B Tom vncne:

= annapartHasa mogepHusauns MNAK
= T[OPU3OHTaNbHOE NN BEPTMKANbHOE MaclTabnpoBaHme MalnHbI

PaboTbl BEINOMHAOTCS C y4aCTUEM apXUTEKTOPOB U UHXEHEPOB, pa3paboTunkos MawmHbl 1 MO
Ckana’p.
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9. PEAKUUA MALLUNHBI HA BO3MOXHbBIE OTKA3bI

OTKa3sbl, CBsI3aHHbIE CO CTaHA4apTHbIMK anemeHTamu Ckana”*p Mb.I

B pamkax MawwuHbl 6onbwmx aaHHbIx Ckana”p MBA.I" o6ecneyeHa 0TKa3oyCTONYMBOCTL €€
OCHOBHbIX 311EMEHTOB M NPOLIECCOB, B TOM YUCHE:

= y3rnoB (gybnupoBaHune NpoLEeCCOpPOB, MCTOYHUKOB NUTaHMA U Ap.)

= nogcucrtemsbl BBoga-sbisoga (RAID)

= CeTW BHYyTPEeHHero B3anmoaencTeuns (aybnmpoBaHune ceTeBbiX UHTEPdencoB)
= CUCTEMbl Pe3epBHOro KONMPOBaHUS

OTkasbl nepe4vncrieHHblXx J3J1eMeHTOB OTpa6aTbIBaI-OTCFI CTaHAapTHbIMM anroputMamm B
COOTBETCTBUN C I'IpOI/I3BeD,éHHbIMI/I HaCTDOIZKaMVI. JIlobon eaMHMYHBIN OTKa3 He MOBMNUSIET Ha
AOOCTYNHOCTb CUCTEMbI B UeJNioM, XOTA MO KOHKPETHOMY CepBUCY BO3MOXHO HebonbLloe
CHMXeHune npon3BoaANTENIbHOCTU. Mocne yCTpaHeHuna HeuncnpaBHOCTU ncxogHas
npon3BoanNTENIbHOCTb MawunHbI TakKke BOCCTaHaBNMBAETCS.

OTKa3sbl, CBsI3aHHbIE C y3rnamm Knacrtepa

AnnapaTHble cboun

Apxutektypa MawwmHbl 6onbwnx gaHHbix Ckana”p MB[M.I' npegycmaTtpuBaeT nNocTpoeHue
mMacwTabupyemMoro MHOrOCEerMeHTHOro Knacrtepa, B KOTOPOM  3anOXeHbl MexaHuU3Mbl
obecneyeHns 0TKa3oyCTONYMBOCTU HA YPOBHE AAHHbLIX U MHPPACTPYKTYPbI.

CermeHTHble y3nbl MawuHbl MOryT ObiTb 0O0beAnHEHbI B 3epKarbHble napbl Ansi obecneyeHus
aBTOMaTMYECKOW peakuMmM CUCTeMbl Ha OTKa3 OaHoro m3 yanoB. B cnyyae c6osi oCHOBHOro
cermMeHTa ero 3epkano O6epéT Ha cebs BbINOMHEHWE 3anpoCoB, COXPaHAs AOCTYMHOCTb WU
LeNIOCTHOCTb  AaHHbIX. KoopauHauus ocyuwlecTBnsieTCA 4epe3 MacTep-y3en WU Cnyxoy
ynpaBIieHnsi COCTOSTHUEM KracTepa.

Cb6ou ynpaBnsioLLero Mactep-y3na HUBENUPYIOTCS C NMOMOLLBI UCMONb30BaHUSA Pe3epBHOro
macTtepa (Standby Master) — pennuuupoBaHHOrO 3K3eMmnnsipa, CrNocoBHOro aBTOMaTUYECKM
nepexsaTUTb ynpaBfieHne Npu oTka3e OCHOBHOIO.

[na 4ONONHUTENBHOIO CHKEHUA pUCKa NOTEepPWU AaHHbIX U HEAOCTYMHOCTU CepBuca B COCTaBe
MAK mMoXeT nNpuMeHATbCA OTKa3oycTomuyMBasi ceTeBasd MHAPACTPYKTypa, rAe BCE OCHOBHbIE
ceTeBble y3rbl 3a4y06nMpoBaHbl, 1 0TKa3oycTon4dmBble Anckosble noacuctemsl (RAID).

MporpamMHbie c60m U YenoBeYecKun pakTop

Ansa MUHUMKM3aUMKM NOCeACcTBMIN NporpamMmmHbIX c60eB 1 OWMBOK onepaTopa NpeayCMOTPEHbI
cnepytoLwmne Mepbl:

= perynsipHoe aBTOMaTU4eCKoe pe3epBHOE KONMMPOBAHME C UCMONb30BaHMEM
BCTPOEHHOro cneumaneHoro MO, koTopoe OaéT BO3MOXHOCTb OpraHM3oBaTb
NHTEerpauuio ¢ S3-xpaHunuwiamm ang cosgaHust Todek BoccTaHoBneHus (data dump,
apxmB WAL). Npouecc pe3epBHOro KONMpOBaHNS CyLLIECTBEHHO HE HarpyaeT paboTy
MAK

= TMOMUTMKM JOCTyrna v porieBble MOAenNu ¢ pasrpaHnyeHem npas, npeaoTepatialume
HEKOHTPONUpyeMble OEVCTBUA CO CTOPOHbI NepcoHana

= BeJeHMWe LeHTPanM30BaHHbIX JIOroB U UCTOPUMN AENCTBUI C BO3MOXXHOCTbIO BbIFPY3KM B
kopriopaTuUBHYIO NnaTtgopmy HabnogaemMmocTu
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10. BAPUATUBHOCTb MALUUH

[MpropuTeT NPOM3BOAUTENBHOCTH
O6nacTb NPUMeEHEeHUS:

= Data Warehouse kak egnHoe koprnopaTtnBHOE XpPaHUITMLLLE apXMBHbIX SaHHbIX U3 pa3HbIX
NCTOYHUKOB

*  MH(opMaumMsa onepaTUBHOIO JocTyna

" MHOXECTBEHHblE aHanMTU4eckme 3anpocbkl bu3Heca
BapuaHTbl pelieHus:

" yBENNYEHHLIN O6BHLEM OnepaTUBHON NamMATH

=  noBblleHne 6a30BoM YacTOTbl paboTbl NPOLECCOPOB

" BblCOKOMpoun3sBoaunTesibHble TBEPAOTESIbHbIE HAKOMNUTE N C NOAKNKo4YeHnem SAS
(16x1,92 T6aiiT)

= RAID 10

[MpunopnteT 0ObEMa XpaHEHUS
ObnacTtb NpYMeHeHus:
= ©asa 3HaHuI NpeanpuaTus
" [aHHble UCTOPUYECKOro aHanmnsa
BapuaHT pelueHus:
= CcTaHOapTHble napamMeTpbl BbluncnutenbHoro mogyns
= SSD nosblweHHOro obbéma (24x3,84 T6anT)
= RAID 10

BapI/IaHTbI peweHna ana noBbilleHUA npon3BoanUTENTbHOCTA
= BO3MOXHOCTb UCMOMb30BaTh B KoMMrekce oba BapmaHTa MawwmnHbI
*  WHxeHepbl AaHHbIX 3aka3ymka MOryT BbICTPOUTb NpaBunbHble ETL-npoueccol

= MawwuHa 6onbwunx gaHHbIX Ckana”p MBA.I" moxeT 6bITb aganTMpoBaHa u
CKOH(pUryprpoBaHa nog CTpyKTypy AaHHbIX 3akasyunka, Tunbl U NEPUOANYHOCTb
3anpocos 1 Ap.
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11. TPEBOBAHUA K PASMELLEHUIO MALLUUHBI

MawwuHa G6onbwux paHHbix Ckana’p MBMO.I' npeacraensieTr cobon KOMMMEKT y3noB Ans
pa3sMelleHnst B CePBEPHbIA MOHTaXHbIN wWwkad 197, Bbicota 42U n Gonblue, ¢ AanbHenLlen
BO3MOXHOCTbI MOAYMbHOW paclumpsieMocTn 0o 14 ctoek (unu 6onee).

MoHTaxHbIV WKad (CTorka) MOXeT BbITb MOCTaBMNeHa Kak onuus.

,D,J'IH NnoAaKnK4YeHnA LUKad)a K cucrteme SJ'IeKTpOCHGG)KeHI/IFI OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuetHas noTpebnsemas MowHOCTb LWkada (3agaetca napametpamu LIOL 3akasuuka)
onpeaendeT TOMOSMOMMIO pasmelleHna moaynen u yanos B ctorkax LWIOL v yuntbiBaeTcs npu
pacyete MawuHbl. OT 3TOr0 3aBUCUT KONMMYECTBO [AOMOSIHUTENbHOTO KOMMYTaUMOHHOIO
obopynoBaHusa B coctaBe MalumHbl.

B mecte YCTAaHOBKWU OOJTKHbI ObITb npeaoycmMmoTpeHbl COOTBETCTBYHOLLME MOLLHOCTM NO OTBOAY
Tenna.

[ns noaknoveHns K iokanbHON ceTn 3akasymka HeobxoamMm pe3epBuUpoBaHHbIi kaHan 4o 4x100
Gigabit Ethernet unu go 8x10/25 Gigabit Ethernet. Tpebyembie TpaHcuBepbl onpenensaTcs Ha
aTane hopmupoBaHns cneundukaummn MawmHbI.

Mpn pasBépTbiBaHMM OyayT BbINOMHEHbI HACTPOMKW CETEBbIX agpecoB B COOTBETCTBUM CO
CTPYKTYypon ceTn 3akasumka. 3aka3uumKk [OOSMKEeH MpefocTaBuTb HeobxoauMmble AaHHble B
COOTBETCTBMM C HOMEHKIATYpOn KOMNOHEHTOB MawunHbl 6onbnx aaHHbIX Ckana” p MBA.T.

B ceTn 3akasunka QOMKHbI ObITb HaCTpOeHbl COOTBETCTBYHOLLME MapLLUPYThl U NMpaBa Aoctyna.

[lanbHelime MeponpuaTs Mo BBOAY B 3KCMNyaTauuio OCYLLEeCTBRsSTCA 3akasymkoM MyTéMm
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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12. TEXHUYECKAA NOAOAEPXKA

MoctaBka MawwmH 6onbwmnx aaHHbIX Ckana” p MB[.I" ocywectBnaeTcs ¢ npeaBapuTenbHbIMK
cbopkon, TecTMpoBaHMeEM W HacTponkon obopyaoBaHMsa cornacHo TpeboBaHuAM 3akasuuka.
KauecTBeHHass nopggepxka obecneunmBaeTcs eAuMHbIMKM  CTaHA4apTaMu FapaHTURHOrO W
NOCTrapaHTUNHOIO TEXHNYECKOro 0BCNyXMBaHWS:

= MakKeT ycnyr no TEXHMNYECKOMN nogaepxke Ha I'IepBbIIZ roq BKIOYEH B NOCTaBKy

= 3aKasuvk MOXeT BblompaTb nakeT 9x5 unu 24x7 (BapmaHT A4n1s KOMMNIEKCOB
KpUTUYeCckon YHKUMOHANbHOCTHN)

= CpOK HayasrbHO npruobpeTaemon TEXHNYECKOW NOAAEPXKKN MOXET ObiTb yBEnuYyeH
A0 3-x 1 5-1 neT, Takke JOCTYNHA NPOSIOHraumsl NoAAePXKKM

CocTtaB TUMOBbLIX MaKeTOB YCNyr Mo TexHuveckon nopaepxke MawuH GonblUMX [aHHbIX
Ckana” p MB[L.I npeactaeneH B Tabnuue 1.

Tabnuya 1 — lMakemal ycrye o mexHu4eckou noddepxke

MakeT Maket

«9%5y» «24%7T»

«Pexnm npegoctaenenus ycnyr 9x5» (B paboyee
Bpems no pabounm gHam)

«Pexum npegoctaBneHus ycnyr 24x7»
(KpyrrnocyTo4Ho)

MpenocTtaBneHne oocTyna K CUCTEME permcrpaumm
3anpocoB/vHUMaeHToB Service Desk

MpepnocTtaBneHne gocTyna k 6ase 3HaHUN
no npogyktam Ckana’p

lNpenocTtaBneHne 0OHOBNEHUI NULEH3NOHHOrO 1O
Ckana’p

AnarHocTtuka, aHanu3 n yctpaHeHve npobnem
B paboTe komnnekca Ckana’p, Bkntovas:
= YyCTpaHeHue annapaTHbIX HeMcnpaBHOCTEN

= TexHudeckoe conpoeoxaeHue MO
KoHcynbTauumn no pabote komnnekca Ckana’p + +

«3awmTa KoHpmaeHUmanbLHOM nHopMaLmn»
(HencnpaBHble HOCUTENWN MHGOPMaLUN He Onums Onuusa
BO3BpaLLaoTcs 3aKasz4ymkom)

3ameHa 1 peMoHT 060pyA0BaHMS MO MECTY YCTAHOBKM + +

[ocTtaBka obopyaoBaHMs Ha 3aMeHy 3a cyeT
npousBoanTens
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Maket Maket

«9%5y» «24%7»

PacLumpeHHble napameTpbl 06CnyXnBaHUs — +

BpemeHa pearnpoBaHuna n OTKIMMKa, He Oonee:

30 MUHyT, 30 MUHYT,
Bpemsa peructpaummn obpaieHmn paboune yachl KPYrnocyTo4yHO
(9%5) (24x7)
B TeueHune B TeueHue
MopkntodeHre cneymanucTa K peLeHnio MHUMOEHTOB
N 1 pabo4ero yaca 1 vaca
KPUTUYHOIO U BbICOKOrO YPOBHEW (9x5) (24x7)

MNpumedaHne K cpokam pemoHTa obopyaoBaHus

Komnnekc MawunHa 6onbwmnx aaHHbix Ckana”p MBA.I" apxntekTypHo SBNAETCS YCTONYMBLIM
K BbIXOAQY M3 CTPOSi OTAESbHbIX KOMMNOHEHTOB M Aaxe Y3roB, NO3TOMYy HeT HeobGXOo4MMOCTU B
obecneyeHMn JOPOrocTosILLEro cepBuca CPOYHOro BOCCTAHOBMNEHUS 0O0pyaoBaHNS B TedeHue
CYyTOK U MeHee. B komnnekce npegycMOTPeHO Kak MUWHMMYM [BOMHOE pe3epBuMpoBaHME
OCHOBHbIX KOMMOHEHTOB, MO3BOSSAOLLEE COXPAHATb AaHHble U paboTOCNOCOBHOCTL Aaxe npu
BbIXO4e U3 CTPOSI HECKOMbKNX OUCKOB U/Unn cepsepoB (Y3noB).
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13. NMUEH3UPOBAHME NO B COCTABE MOAYNEN

KomaHga Ckana’p akTMBHO 3aHMMaeTcd pasBuMTMEM MpPOrpamMMHbIX MpoaykTos MawuH
6onbwux AaHHbIXx Ckana’p MB[.8. HanpaBneHus pas3sutns OpMUPYIOTCS Ha OCHOBE
aHanuaa MMpOoBOro OMbITa UCNOMNb30BaHUS CUCTEM NOJOBHOro Knacca n NoxenaHun 3akasynkos
N napTHepoB. HoBble dyHKUMM peanuaytoTca B dOpMe pernvsoB, KOTOpble MOryT BbIXOAUTb
HEeCKoIbKO pas B rog.

MporpammHoe obecneveHne Arenadata Streaming nuueH3npyeTcsi cornacHo o6bEMY pecypcoB
B Mogyne notokoBon o6pabotku unu/mu Mogynst o6paboTku AaHHbIX, NPM 3TOM Ha Kaxabln
Moaynb BbliaeTcs eanHas NMueH3uns.

MporpammHoe obecneyeHue Mnioc7 PopmUT n Cedrusdata nuueHsnpyeTcst cornacHo o6 bEMY
pecypcoB B Mogyne npeobpa3oBaHus AaHHbIX, MPU 3TOM Ha kaxablin Mogynb BblaaeTcsa eguHas
NLEeH3MS.

MporpammHoe obecneyeHne Arenadata Catalog nuueH3npyeTcst No KONMYECTBY Nosib3oBaTenemn
C NpaBamMun agMUHUCTpaATopa Unu mogepaTtopa.

MporpammHoe obecneveHne Ckana“p TeHom, Ckana“p BuanoH nocraensieTca

UCKIMIoYMTENBHO B cocTaBe MawwuH Ckana’'p M nUUEH3MpyeTcs Mo MeTpukam KoMrrekca B
COOTBETCTBMU C KONMYECTBOM CEPBEPHBIX Y30B.

13.1 NMonutuka oo6HoBneHusa NO

Komanga Ckana’p akTMBHO 3aHMMaeTCs pas3BMTMEM COOGCTBEHHbLIX MPOrpaMMHbIX MPOAYKTOB.
HanpaBneHus pa3suTus OPMUPYIOTCA HA OCHOBE aHanu3a MMPOBOrO OMbiTa UCMOMb30BaHUA
cuctem nogobHOro Krnacca W noxenaHun 3aka3yuMkoB M napTHepoB. HoBble yHKUMMK
peanusytotca B popme penusoB. O6HoBRNeHna ana MawuH, Haxoaawmxcss B aKCnnyaTauum,
NPOM3BOAATCH NO COrNAacoBaHMIO C 3aKa34ymKoM.
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O KOMINAHUA

Ckanap — w™MogynbHas nnatdopmMa [Ansg MNOCTPOEHUS  BbICOKOHarpykeHHom WUT-
NHpacTpyKTypbl, NpoaykT Mpynnbl Rubytech.

MporpammHo-annapatHble komnnekcbl (MawwuHbl) Ckana’p Bbinyckatotces ¢ 2015 roga um
NPEACTaBMAT  LUMPOKMA  TEXHOSMOMMYECKMM CTeK AN MNOCTPOEHUS  OMHAMMUYECKMX
WHPACTPYKTYP W MHAPACTPYKTYp  YNpaBneHWss  LOaHHbIMW  BbICOKOHArpy>KEeHHbIX
NH(OPMALIMOHHBIX CUCTEM.

Mpoayktbl Ckana’p BKIOYEHbl B PeecTp NpOMbIWIEHHOW MNPOAYKUUKM, MPOM3BEOEHHOW Ha
Tepputopun Poccuinckon ®enepaumm, n B EANHBIA peecTp poccumncknx nporpamm ans 3BM u
B. CooTBeTCTBYET KPpUTEPUSIM OOBEPEHHOCTN N UCNONB30BAHMIO ANS 0O6BbEKTOB KPUTUYECKOWN
NHOopMaLMOHHOM MHGpacTpykTypbl (KUN).

MawwuHbl Ckana’'p ABNAOTCA CEPUIHO BbiMyCKaeMbIMU NPeaHACTPOEHHLIMU KOMMIEKcaMu,
KOTopble ObICTPO pa3BepTbIBAOTCA M BBOAATCA B 3KcnnyaTauuto. [nybokas WHTerpauus
TEXHUYECKUX CpeacTB U nporpaMmmMmHoro obecneyeHus B NMAK Ckana’p nossonsieT Mnonyy4ntb
pacLUMpPEHHbIE BO3MOXHOCTU M (PYHKLMOHANbHOCTb, KOTOPblE HEAOCTYMHbI NMPU UCMOMb30BaHMM
OTAENbHbIX KOMMNOHEHTOB.

MoaynbHbln  nNpuHUMN  obecnedMBaeT WHTErpauuio  pasHOpPOAHbIX  KOMMNoHeHToB  WUT-
WHQPACTPYKTYpbl B eduHyto nnaTtdopmy npeanpuaTtnin, Kopnopaumin n BegomcTtB. EguHble
nogdepXkka W cepBucHoe OOCnyxuBaHve ANS BCEX NPOAYKTOB nvHenkn Ckana’p oT
npousBoanTens obecneyvmBaloT onepaTMBHOE paspeLleHne MHUNMOEHTOB Ha CTbIKe TEXHOMOMUNA.

[ononHutenbHas nHpopmauna — Ha cante www.skala-r.ru.
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