Kak BbiOpaTb IT-CTOUKY

UHdhopmaumoHHaa ctatba 201

Pepakumna 0

AsTopbl: [epn Xy 1 Ban Yxoy

AHHOTaUuus

B ueHTpax 06paboTkm AaHHbIX C MOLLHOCTbIO 1—-3 KBT/CTONKY
cambIiMy MONYNAPHbLIMA BUOAMM CTOEK SIBIISANINCH
KOHCTPYKUMK WmnpuHon 600 mm (24 gromma), rmybuHon 1070
MM (42 atorima) n Beicoton 42U. OgHako cerogHs
OOMbLUNMHCTBO LEHTPOB 06paboTKn NoAaepPKMBaKOT
BO3MOXHOCTb MCMOsb30BaHus IT-o6opyaoBaHnst pasHom
NAOTHOCTU 1 hopM-haKTOPOB, AN KOTOPOoro TpebytoTcs
COOTBETCTBYIOLLME CTONKM M AONOSTHUTENbHbIE CPEACTBA.
Hanpumep, B cToMKax ¢ MOLLHOCTbLIO 5 KBT 1 BbllLE CaMbIi
pacnpoCTPaHEHHbIN TUMOPa3Mep MOXET HE NOLOMTU MO
npuyrHe Gonbluen rnybuHbl 060pyaoBaHUs, HEOOXOANMOCTH
yCTaHOBKM OonbLuero konuyectsa 1 6onee mowHbix PDU,
yBenu4yeHve Konnyectea kabenen BHyTpu IT-ctonkn. B
[aHHOW cTaTbe paccmMaTpuBalOTCA OCHOBHbIE rabapuTbl 1
KrntoueBble XxapaKkTepucTukn IT-cToek n Kputepumn ansa nx
BbIOOpa.

APC by Schneider Electric. lHdbopmaLmOHHbIE CTaTbh TENEpb ABMAKTCS YaCTbio
Onbnunotekn Hay4Hbix ctaten Schneider Electric, nybnukyembix Hay4yHbim ueHTpom LIO
Schneider Electric.
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Kak BbibpaTtb IT-cTOlKY

IT-cToMku MoryT ObITb TPEX BUAOB: OAHOPaMHbIE, ABYXPaMHbIE UMW B BUAE MOHTaXHOrO Likada.
Kak npaBurno, ogHopamHble COMKM MCMONb3YTCA AN TeENeKOMMYHUKaLMOHHOro 06opyaoBaHus,
OBYXpaMHble — 411 CETEBOr0, @ MOHTaXHbIe LKadbl — AN BbIYMCIIMTENBLHOrO 060pyaoBaHMs 1
06opyaoBaHNs ANA XpaHeHWs AaHHbIX (CM. pUCYHOK 1). IT-CTOMKM He TOMNbKO SKOHOMST MroLwanb
nomeLlleHns bnarogapsa pasmeLleHunto B HUX I T-o60pyaoBaHuns, OHM Takke urpatoT porb Onopsbl
ans Tsokenoro I T-obopynoBaHus, co3gaBasi OpraHM3oBaHHy cpeay Ang pacnpegeneHus
3NEeKTPONUTaHNs, MOTOKa Bo3ayxa Anga 6onee adheKTBHOro oxXnaxaeHus, pa3soaku kabenewn,
BHELLUHEro MOHUTOPUHra cToek, 6esonacHocT u T. A. [oNHOCTLIO 3anofNHEHHast CTONKa MOXeT
BeCUTb Bonee TbiCA4YM KNnorpaMmmoB.

YT06b!I N36exaTh NyTaHULbl, B AAHHON cTaTbe Mbl Byaem ncnone3osaTb TepMuH «IT-cTonka» ans
0603Ha4YeHns OTKpbITOW IT-cTonKM U IT-wkada. B nHdpopmaumMoHHOW cTaTbe NPeacTaBrieHo
onncaHne KOMMNOHEHTOB CTOEK, KpUTEPUN U NpaKTUYecKkme pekomeHgauum Ans ux soeibopa.

CepBepbl

CeTeBble

nepekn4yarenu

(a) () (c)

Ha pucyHke 2 npefnctaBneHo NOKOMMOHEHTHOE u3obpaxeHne ctaHgapTHon IT-ctonkn. OHa
COCTOUT U3 paMbl C BEPTUKATbHbLIMU MOHTAXXHbIMU HanpaBnsioWMMy, MOHTaXHbIM KaHarom Zero-
U, nepeaHen n 3agHen asepein, 60KOBbIX NaHeNen, KPbILLHOW NaHeny ¢ OTBEPCTMSAMU AN BBOAA
kabenemn, NOBOPOTHbIX KONECMKOB, BbipaBHUBAOLLMX ONOp U Ap.

IT-o6opynoBaHNe 1 NPUHAANEXHOCTM YCTaHABMMBAIOTCS HA BEPTUKArbHbIE MOHTaXHbIE
HanpasnsioLme, Npy 3TOM pama Takke obecneynBaeT NPOCTPAHCTBO A1S YCTAaHOBKM ApYroro
o6opynoBaHust n cpeacTB Ans obecneveHns anNekTponuTaHus, OXNaxaeHns U opraHm3aumm
kabenbHOro xo3ancrTea. MNepgopupoBaHHbIE NepeaHsisa U 3a4HAS ABepLbl 06ecneunBaroT AOCTYN
Ons MoHTaxa obopyaoBaHus B 3anupatoLlericss 6esonacHon cpene 6e3 orpaHUYeHnst ABUXKEHUS
BO34YLUHOro notoka yepes IT-o6opyaoBaHmne. BokoBble NaHeNM NOMOratoT ONTUMU3NPOBATL
BO3AYLUHbIN MOTOK B CTOMKE U UCKINIOYNTL CMELLMBaHNE BO3ayXxa Mexay cTorkamu. Kpblla CTonku
BbINOMHSET ABe PyHKUMK: nepBas — obecneyeHmne 3awwmnTel IT-o60pyaoBaHma OoT nonagaHus
3arpsisHeHUn, BTopasi — obecnedeHne Bxoga Ans kabenemn nutaHus n ceTeBblx kabenen. Kpbiwa
CTOWKWN OOIMKHA MMeTb kabenbHble BBOAbI JOCTAaTOMHOIO CEYEHNS!.

Kpome Toro, kabenbHble BBOAbI B KpbILLE AOIMKHLI UMETb LLETOYHbINA YNNOTHUTENb AN
npeaoTBpaLleHnst yTeukn Bo3ayxa. Kpbim HEKOTOPLIX CTOEK CITYXaT Takke MOHTaXXHbIM
anemMeHTOM Ans kabenbHbIX NOTKOB, »enoboB 1 akceccyapoB. pPy30noabEMHOCTL POSTUKOB U
BbIPpaBHMBAKOLLMUX OMOP JOIMKHA OblTh 4OCTATOYHOM YTOOLI BhlAEpXXaTb 3a4eKapupoOBaHHYHO
rpy3onogbeMHOCTb | T-CTOMKM.

BcrnomoraTtenbHble KOMMNOHEHThI TAKKe UrPatoT BaXKHYH POSb B KOHCTPYKUMK IT-cTonkun. B
Tabnuue 1 nepeyncneHbl HekOTopble ObLLMe BCNOMOraTesbHble KOMMNOHEHTbI U UX OCHOBHbIE
dyHKkuumn. MocTtasLumkm IT-cToek NpeanaratoT AONONHUTENbHbIE KOMMOHEHTbI 4151 creumanbHbIX
npuMeHeHui. NoMHWTe, YTO B 3aBUCUMOCTU OT KOHKPETHbIX TpeboBaHWIM HEKOTOPbIE KOMMOHEHTbI
IT-cToek MoryT He noTpeboBaTbCs U cneLmanbHO UCKIIYaoTCA 13 KoHurypaumn. Hanpumep,
WHoraa, 3agHue ABepLbl, UCKIMYaTCS U3 KOHCTPYKLUN CTOEK, NCMOSb3yeMbIX B CUCTEMAX C
KOHTENHepusaumnen «ropsyero» kopmgopa. B HekoTopbix cneumanbHbIX peLueHnsx ong
obGecneyveHns cTabunbHOCTKM IT-CTOVKM AOIMKHbI 3aKpennsaTeCs B MOny.
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PucyHok 2

TpexmepHoe MoKOMMNOHEeHMHoe
uzobpaxceHue cmaHoapmHoli

Kak BbibpaTtb IT-cTOlKY

Kpbiwa ¢
oTBEPCTUAMYM ANSsi

BBOJa kabenen Banvpaemas

3aaHAs Osepua

3annpaemas
6okoBas
naHernb

3anupaemas
6okoBas
naHenb

IT-cmoliku
3anupaemas
nepeaHss
Asepua
BepTukanbHbIv
0U kaHan
BbipaBHuBatoLwas
ornopa
BepTukanbHble [MoBopoTHoe
MOHTaXHble KOnecuko
Ta6nuua 1 HanpasnswoLme

lMpuHadnexHocmu 05151 CMOeK U ux (oyHKUuU

KaTteropus

AnemeHTbI
KpensieHust

HasBaHue

Monkun

PyHKLUUM

[Mo3BonsAT pasMecTuTb cMCTeMHbIe BrokM, MOHWUTOPLI 1 Apyroe obopyaoBaHue. MoxHO
BbIOpaTh PMKCUPOBaHHbIE UMW BbIABWXHBLIE MOMKN

AnemeHTbl cTabunusauum

MpenoTBpaLlaloT ONPoKMAbIBaHWE, BbIMOMHSIOT TpeboBaHNsA B OTHOLEHWW cneuuanbHbIX
KpenmneHun n cencmmnyeckon 6esonacHocTu

YnpaBneHue
3NeKTPONMTaHUEM

Bnok pacnpeaeneHus
NUTaHWsl, MOHTUPYEMbIV B
CcTOnKe

OcyluecTBNSET pacnpeneneHne aNekTponUTaHUs Ha YPOBHE CTOMKM.
YaaneHHbIn MOHUTOPUHT Harpy3ku B peanbHOM BpeEMEHW U UHAMBUAYaNbHbIA KOHTPOSb,
€ecnun HeobxoamMmMo

YnpaBneHue
BO3AYLIHbIM
NOTOKOM

3arnywku

3akpbiBaeT HE3aHSATbIE OHUTDI, AN NPeoTBPaLLEeHNst PeLMPKYNSLMA 1 yTEeYKN BO3ayXa,
YTO NMOBbILLAET 3PPEKTUBHOCTL OXNAKAEHNS

KoHTenHepusaunsa Bosgyxa

Onumm oxnaxaeHusl, KoTopble MOTyT MOBbICUTL 3EKTUBHOCTL CUCTEMbI OXNaXAEHNUS Ha
YPOBHE CTOMNKM

Cuctema
KkabenbHoM
opraHusauum

BepTukanbHbI unu
rOPU30OHTanbHbIN
KabenbHbIN opraHamnsep

ObGecneyvBaeT pasmeLleHre N opraH3aumto kabene NUTaHnsa U nepeaayn faHHbIX, 3TO
CHWXaeT BEPOATHOCTb BO3HUKHOBEHUS CYGHLEKTMBHOW OLUMGKM Yepes OTKMioYeHne
HEBEepHOro kabens.

3awumuaoT kabenu ot crubaHus, cnyTbiBaHUS U T. .

KabenbHble xenoba v
NOTKU ANt MOHTaXa Hazg
CTONKOW

O6ecneyvBatoT Npoknaaky kabenen BAoNb BEPXHEN YaCTU CTOWKW U CHUXKAIOT
HEeobX0OUMOCTb B JOPOroCTosILLEN NOABECHON cucteMe enobos anst kabenemn

Be3onacHocTb n
MOHUTOPUHI

MoHUTOpPUHT oKpyxatoLLen
cpeppl

CnepaT 3a TemMnepaTypoii, OTHOCUTENbHOW BNAXHOCTbIO, BO3AYLUHLIM MOTOKOM, AbIMOM 1
ApyriMy NapaMeTpamMu oKpyxatoLLen cpeabl

HID-cuctema ansa goctyna
K CTOWKe

KoHTponb 1 ynpaeneHue AocTyrnom Kk 060pyA0BaHUIO B CTONKE C UCMOMNb30BaHNEM
6eckoHTakTHbIX HID-kapT

BuoeoHabniogeHve

YaaneHHo cneaut 3a 4ocTyrnoMm kK Hambonee BaxHoMy IT-060pyaoBaHuio

tOns nony4yeHns JONOMHUTENBHOW MHGOPMaLMKN O KOHTEHepMU3aLmn CM. MHpopMaLMOHHYO cTaTbio 153,
«Obecrie4eHue KoHmMelHepu3auuu 20ps4e20 U X0/100H020 8030y Xa 8 COBPEMEHHbIX UeHmpax obpabomku
OaHHbIX».
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Kak BbibpaTtb IT-cTOlKY

K UTebUN Mepen Tem Kak BbIOpaTh CTOMKY, HEOBXOAMMO PacCMOTPETb HEKOTOPbIE KpUTEpUM BblboOpa, Takve

p p Kak rabapuTbl, (OYHKLMOHANBLHOCTb, KOHCTPYKLMSA, MaTepyan v uBeT. CTONKN HeNnocpeaCTBEHHO
BMUSAIIOT Ha paboTy LeHTpa 06paboTKM AaHHbIX 1 OKa3blBalOT OrPOMHOE BIMSHWE Ha BPeMms

n le HATUA BbINONHEHUs paboyrx 3agay No MOHTaxy 1 obcnyxusaHuio IT-o6opynoBaHus. Kak npasmno, npu
NCMONb30BaHNN HEKA4YeCTBEHHbIX CTOEK Takmne paﬁOTbI, KaK npokKnagka kabensa n MOHTaX,

pe LeHusA ocobeHHo B 6onbLiom obbeme, MOryT okasaTtb CyLeCTBEHHOE BNUSHWE Ha 3KCMyaTauMoHHble
3arTparbl.

Pa3mepbl

Mopasnstowee 6onbWNHCTBO IT-060pyaOBaHUSA MMEET CTaH4APTHYIO LWNMPKHY 482,6 MM

(19 poiMOB) C y4ETOM KPOMOK MPOYLLWH, NMPY NMOMOLLM KOTOPbIX OCYLLIECTBMAETCS MOHTaX
obopynoBaHus B 19-AtonimoBble cTonku. CyllecTByOLWMIA cTaHaapT Ansa 19-410MoBbIX CTOeK Bbin
yctaHoBneH Coto3om KoMnaHui anekTpoHHou otpacnu (EIA). K cneumanbsHbeiM cTaHaapTam
oTHocATcs ctaHaapT EIA-310-E, Lkaghbi, cmotiku, naHenu u cesisaHHoe obopydosaHue, 1
3KBMBanNeHTHbI cTaHaapT IEC 60297-3-100, MexaHu4eckue KOHCMpYKUUU 0715 3/1eKMPOHHO20
obopydoeaHusi — pasmMepbl MEXaHUYECKUX KOHCmpyKyul cepuu 482,6 mm (19 drolimos) — yacmpb 3-
100: 6aso0e6bie pasmepbi hpoHMarbHbIX NaHesnel, KOP3UH, waccu, CmMoek U Wkagos.

Vcnonb3yemblin BEpTUKaNbHbIN MOHTaXHbIN 3N1IEMEHT YacTo 0603HavYaeTcs eanHULIE U3MepeHust
«U». 1U paBHa 44,45 mm (1,75 grorima). Ecnu ykazaHo, 4To pa3mep CTOMKM cooTBeTcTBYyeT 42U,
3TO 3HAYUT, YTO pa3mep HU3NYECKOrO BHYTPEHHETO BEPTUKANBHOIO NMPOCTPAHCTBA AN YCTaHOBKM
obopynoBaHus coctasnseT 1,87 m (73,5 gtlonma). HekoTopble CTONKM UMEIOT OTIIMYHYIO BbICOTY
IOHUTa ANsi 0COObIX NPUMEHEHUN.

Camblii pacnpocTpaHeHHbI pa3mep I T-cToviku coctaBnsieT 600 mm (24 flonva) B LUNMPUHY,

1070 mm (42 provima) B rmybuHy n 42U B BeicoTy. OgHako ans 6onee rnybokoro IT-o6opygoBaHus,
6onee BbICOKOW NNIOTHOCTM Kabener n NNOTHOCTM MOLLHOCTU TpebytoTca BGonee wnpokue,
rnyGokue 1 BbICOKME CTOVKW C pacluMpeHHbIM Habopom npuHaanexHocten. B Tabnuue 2 onucaHbl
npenmyLLecTBa anbTepHaTUBHBLIX pa3mepoB |IT-CTOeK Mo CpaBHEHMWIO CO CTaHAAPTHLIMU C LiENbIo

Ta6nuua 2 YCKOPUTb NPOLIECC NPUHATUS PeLLeHus.
Mpeumywecmea anbmepHamMuUBHbsIX pazmepos IT-cmoek (8bicoma, WupuHa u 2aybuHa) 8 cpasgHeHUU co CMAaHOAPMHbLIMU Pa3mMepamu

CTaHpapTHbie MpeumyuiecTBa cTaHAAPTHBLIX AnbTepHaTUBHbIE MpeumyLwiecTBa anbTepHaTUBHbIX
pa3mepbl pa3mepoB pasmepbl pa3mepoB

MeHbLLas cTonmocTb, Yem y 6onee
BbICOKWX CTO€K ([0Nm./CTONKY)
Jlerye poTaHyTbCS 0o BCex no3uumin U 6e3
Heo6X0QMMOCTY UCMONb30BaThb NECTHULLY-
CTPEMSAHKY BuicoTa . bonblee konnyectso U-eauHu, ans
BbicoTa . MpoxoasT Yepes Bce cTaHAapTHbIE 45U 48U. 52U yCTaHOBK/ 060pyAoBaHUsi yBENMYMBAET 06bEM
42U ABEPHbIE MPOEMbI, HAMPUMED, rPy30BOTO /5,0 53U MIMEIOLLErocsi IPOCTPaHCTBA B OAHOMN 1 TOM Xe
TpaHCMopTa, BXOAHbIX ABEPEN, MPOXOA0B 1 3aHMMaeMow NnoLaan CToNKu
rpy30onoabEMHUKOB
Hebonbluasi BEPOSATHOCTb TOrO, YTO OHU
OyayT KOHTAKTUPOBATb C NMOTONIOYHbLIMU
dopcyHKkaMy CUCTEMbI NOXAPOTYyLLEHWS

Bonblue npoctpaHcTBa ANns kabenbHown
NPOBOAKN BbICOKON MNIIOTHOCTM U
MeHbLuas cToumocTb (foNM./CTONKY), Yem y UVDUHA pacnpefeneHuns aneKkTponuTaHns
6onee LUMPOKNX CTOeK 750 MM (28 5 roima) . bonblue npoctpaHcTBa ANs 6onee LWMPOKOro
YMeHbLUeHHasa 3aHMMaemMas nnowags no 800 mm (31 5 oiima) IT-06opynosaHus, Takoro Kak Gnena-cepeepsl
CpaBHEHWIO ¢ 6onee LIMPOKMMM CTOVMKaMU P A 1nm ceTesoro obopyaoBaHUs, B KOTOPOM
1cnosnb3yeTcsi nonepeyHbIn Npoays BMECTO
npoAosIbHOro

BwmeluaeT 6onee rnybokune cepsepbl.
Bonblue npocTpaHcTBa Ans NpoBoAku kabenen
nepefayn faHHbIX U NUTaHWS.
mybuHa . bonble mect gnsa akceccyapos,
pa3mMellaemMbIX B BEPTUKaNbHOM MOHTaXKHOM
1200 mm (47,2 prorima) kaHarne (zero-U), Takux kak 6moku
pacnpegeneHus nuTaHns, Ana obecneyeHms
pe3epBMpPOBaHUS 1 BbICOKOW SHEpreTU4eckon
NIOTHOCTM

LLivpuHa
600 Mm
(24 provima)

. MeHbLuas ctoMmocTb (0NN./CTONKY), YeM y

ny6una 1070 mm bonee rnyboknx cToek .
(42 proima) . YMeHblLEHHas 3aHMMaemas nnowlaab no 1100 mm (43 proiima)
cpaBHeHuto ¢ 6onee rmy6okMMK CToMKaMm

2 HdpopmaLmoHHas ctaTbs 50, «PeweHus dns oxnaxdeHus cmoedyHo20 060pydoeaHuUs ¢ nonepeyHsIv
8030YWHbIM [10MOKOM».
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Kak BbibpaTtb IT-cTOlKY

Kak npaBuno, ceTeBble CTONKM AOMKHbI ObITh WMpUHOM 750 mm (29,5 aronma) n rmybuHomn
LLnpokure 1070 mm (42 pronma), 4To6bl BMECTUTL MarucTpanbHble ceTeBble kabenu. CepBepHble CTONKK
BEPTUKamNbHbIE MOMO3bsT AOMXKHbI ObITb WKpKHOM 600 MM (24 Atorima) v rny6uHon 1200 mm (47,2 AtoiiMa), YToGbI BMECTUTD
bonee rnybokme cepsepbl M 06ecneunTb NPOCTPaAHCTBO A1 KabenbHON NPOBOAKM B 3a4HEN YacTu
Bup ceepxy cTonkun. Beibrpas Lwmpokyto cToiiky, ybeamTech, YTO NOCTaBLUMK NPeayCMOTPEN LUMPOKUE
3aaHsia cTopoHa BepTVKarnbHble HanpasnsoLwme Ang NpefoTBpaLleHns YTeYKkM NpoxnagHoro Bo3ayxa u
peumpKynsuum ropsidero Bosgyxa (cm. 6okoByto nnaHky). CTOWKM He AOMmKHbI ObiTh BbILLE, YEM
pa3mMepbl camon HU3KOM ABepU ANA 06nerdyeHns TpaHCNopPTUPOBKM U yCTaHOBKM. CTOMKM BbICOTON
42U pomkHbl BbITb YETKO ONpefeneHbl B TEXHUYECKUX YCINOBUSIX. Takke OTMETMM, YTO B Criyvae
€Cnu CTOMKM C NpeaBapuTenbHO YCTaHOBMNEHHbIM IT-06opyaoBaHnem 6yayT TpaHCNopTUPOBaTLES,
Heobxoanmo ybeanTbesi, YTO NoCcTaBLUMK obecneyunn yaaponpoyHyo YNakoBKy Ans UCKIH0YEHUS
nospexaeHus |T-o6opyaoBaHusa U CTOVKN.

PYHKLUMOHANBLHOCTb

A

MomrMO xapaKTepuCTUK, ONUCaHHBIX BbILLE, €CTb XapaKTePUCTMKMN, KOTOPbIE MOBbILLAIT
3P PEKTUBHOCTL BbIMOMHEHNS onepauui LeHTpa 06paboTkn AaHHbIX, TakMe Kak CKOpoCTb

M a2
MepepHss cTopoHa pasBepTbiBaHUS, MPOCTOTa TEXHUYECKOro 06CNYXMBaHUSA U T. . K 3TUM XapaKTepucTmkam (Ho nmMu
Bua cnepeam He OrpaHUYMBAIOTCSA) OTHOCUTCS CriefyloLLee:

e MoHTax 6e3 ncnonb3oBaHUsi NHCTPYMEHTOB COKpaLLaeT BpeMs, Heobxoaumoe Ans
yCTaHOBKM ABepen, HOKOBbIX NaHenemn, Kpbiy 1 NPUHaAANEXHOCTEN BO BPEMSI YCTAHOBKN U
TEXHUYEeCKOro 06CnyxmBaHus.

e PerynupyemMble BepTUKarnbHble NOMo3bsi, ycTaHaBnuBaemble 6€3 UCnonb30BaHust
WHCTPYMEHTOB, SKOHOMST BPEMSI.

e HymepoBaHHble U-nonoxeHusi nomoratoT npu MoHTaxe I T-o6opyaoBaHus 1 B
naeHTUUKaLMM PacronoXeHUs CepBepOB NpU co3daHnn paboumnx 3agay unm 6asbl AaHHbIX
eavHuL, o6opyaoBaHus.

e CbeMmHble 60KOBbIE MaHenn B MOMOBMHY BbICOTHI CTOMKM AenatoT obpalyeHne npoLle 1
6esonacHee.

e [lpeaBapuTeNbHO YCTAHOBMEHHbIE BblpaBHMBAIOLLME ONOPLI BLICTPO PErynmpytoTcs ¢
nomoLLbio 6ecnpoBOAHOO LWYpYNoBepTa Ha HEPOBHBLIX MOBEPXHOCTSIX, HANPUMEP Ha
OETOHHbIX NAUTax.

e BcTpoeHHble ponvku noMoratoT nepeasuraTb IT-cTolku 6e3 Heo6XoANMMOCTU UCMONb30BaTh
NogbEMHbIE TPAHCMOPTHbIE NNAaTOPMBbI.

KoHcTpyKUumMA

CraTnueckas n amHaMmmyeckas® rpy3onoqbeMHOCTM ABMSAIOTCA KPUTUHECKMMI NapaMeTpamy Ans
pambl CTOVKN. Pa3Hble TEXHONOrMM Npon3BOACTBA, TAKME KaK LUTaMMNoBaHMe Unm rubka ctanbHOro
nncTa, 3aMKHYTBIN Npocbunb NonyyYaemMbiMy NpU HENPEPLIBHOW MU NPEPLIBUCTON CBapke, AatoT
pasHble xapakTepucTukn. Kaxagas TeXHONornsa MMeeT CBOM NPeMMyLLLECTBa U HEOOCTaTKM.
Hanpumep, TexHonorus rmbkm nucta ncnonb3yeTcs Anst U3rotoBneHnst 6onbLLIMHCTBA
NPOMBILUNIEHHBIX CTOEK C OTHOCUTENTbHO HU3KOM CE6ECTOMMOCTBIO M BBICOKOWM CTaTU4ECKOWN
Harpy3kon. OgHako aTa TeXHONorusa He pekomeHayeTcs Ans I T-npyMeHeHuU n3-3a CBOEN HU3KOW
OVHaMNYECKON Harpy3ku, KoTopas orpaHMYMBaeT nepemelleHve I T-cToek B npegenax LeHTpa
06paboTkn AaHHbIX. [pyrov npyumep: MeToa cBapku WBoB. Po6oTn3npoBaHHas ceapka bonee
npeanoyTUTENbHA NO CPABHEHUIO C PYYHOWN N3-3a HU3KOM BEPOATHOCTU BO3HUKHOBEHUSA
cybbekTnBHOM ownbkn 1 Gonee cTtabuneHoro kavecTsa. EcTb eLle MHOro Apyrux npMMeposB
TEXHONOMMI NPON3BOACTBA, HO B KOHEYHOM CYETE CaMO€e BaXXHOE B OTHOLLUEHUUN KOHCTPYKLMM
CTOWMKMN — 3TO ee cTaTtudeckas U JuHamuyeckast rpy3onogbeMHOCTb: YEM BbilLe
rpy30nO4bLEMHOCTb, TEM XXEeCTYe A0MKHA ObITb CTOMKA. YUNTbIBANTE, YTO ANsi CEMCMUYECKN
aKTUBHbIX 30H JOJMKHbI MPUMEHATLCS CTONKM, KOTOpble oTBe4vatoT TpeboBaHmaM ctaHgapta NEBS
GR-63-CORE.

Bce KOMNOHEHTbI CTOMKYM (Takue Kak ABEpW, paMa, MOHTaXHbIe HanpaBnsiowwme U T.4.) LOJKHbI
3MEKTPUYECKN COeANHATLCSA AN 3a3eMneHns n obecneyeHns 6esonacHocTy Yenoseka. Camblii
NpocTOoN cnocob — NOACOEANHNUTL KOMMOHEHTbI K 3NEKTPUYECKMM NPOBOAAM, Kak NpaBuno, npu
NoMoLLM BUHTOB. HekoTopble CTOMKM MOryT obecneunTb HeNpepbiBHOE 3a3emrieHne 6e3 BUHTOB
6narogaps CBoel KOHCTPYKLMK; Takasi KOHCTPYKLUS YBENUYMBAET CKOPOCTb Pa3BepThbiBaHNSA U
CHWXaeT pUCK BO3HUKHOBEHMWSI CYObEKTUBHOM OLLMGKM NPY YCTaHOBKE U TEXHUYECKOM
obcnyxuBaHum.

[Bepu obecneymBaloT kak ousmnyeckyto 6e30nacHoCTb, Tak U BO34YLUHbIA MNOTOK ANs
ycTtaHoBneHHoro IT-obopynoBaHus. Takum o6pa3om, OCHOBHbIMU TpeGoBaHMAMY K ABEPAM
ABMSATCS KOHCTPYKLUMOHHAsA NPOYHOCTb 1 nepdopaumns, KoTopble MHOrAa NpoTUBOpeYaT ApYr

Apyry.

% CTaTuueckas Harpyska SBMSIETCs (hKCMPOBAHHOM (HaNpYMep, Ha CTAaLMOHAPHYI0 CTOMKY YCTaHaBIMBAETCA
10 cepBepoB), AMHAMMUYECKas Harpyska BO3AENCTBYET Ha CTOVKY Npu nepemeLleHun/NpoKaTbiBaHum no
MOBEPXHOCTU M3-3a BUGPALWIA, KDYYEHWIA, ABWXEHUA U T. A.
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PekomeHayeMbIn
npouecc BbiGopa
CTOMKM

Kak BblbpaTthb IT-cTOlKY

Hanpumep, B HEKOTOPbIX criyyasix MoXeT TpeboBaTbecs nepdopauus co 3HavyeHnem 85 % u
GonbLue. K cuacTblo, ccnefoBaHus nokasanu, 4to nepdopauus co 3HaueHueM 64% He BNusieT
Ha BO3AYLUHbIA NOTOK M 3h(EKTUBHOCTb OXNAXKAEHUS, AaXKe ECIN Harpy3ku COCTaBMsoT

30 kBT/cTOlKY 1 Bbie 4.

MaTtepunan

YuuntbiBas yBenumyeHne cpegHero 3HaueHust SHepreTM4eckon NNOTHOCTM A CTOeK 3a nocrnegHne
roabl, Bce bonbLlue IT-o6opyaoBaHNs MOHTUPYETCS B YXKe YCTaHOBIIEHHbIE CTONKM. Takum
06pa3om, xapaKTepUCTUKN CTOVKM AOMKHbI MMETb 3anac, onpefensaTbca U NoATBEPXAaTbCs
3apaHee. Tpebyemas rpy3onogbEMHOCTb CTOMKMN MOXET COCTaBMATb OT HECKOMbKUX AECATKOB A0
HECKONbKMUX COTEH Kunorpamm. IT-CToVKu, Kak NpaBunio, M3rotaBnmnsalTCcs U3 MeTanna, Takoro
Kak cTanb Unun anioMnHUA, B 3aBUCMMOCTM OT TpeboBaHWI Mo 3aTpaTam, NPOYHOCTU U
KOPPO3MOHHOW CTOMKOCTW. BOMbLUMHCTBO CTOEK UMEIOT CTanbHY KOHCTPYKUMio 6narogaps
BbICOKOW NPOYHOCTU M HU3KOWN cebecToMMOCT!.

Cranb € ranbBaHNYeCKNM LIMHKOBbBIM MOKPbITMEM 06MnaaaeT BbICOKON KOPPO3NOHHOW CTOMKOCTBIO,
Ho HE pexkomeHayeTcs Ans CTOEK, Tak Kak oHa npeapacnonoXeHa K NosiBEHUIO LIMHKOBbIX
«HUTEN»”. LINHKOBBIE «HUTU» MOTYT CMELLATLCA U MEPEeHOCUTLCS B CUITbHOM BO3AYLLIHOM NMOTOKE
LueHTpa 06paboTkm faHHbIX. TO YBENUYMBAET PUCK TOTO, YTO LIMHKOBLIE KHUTU» MOTYT Bbl3BaTb
KOPOTKOe 3aMblKaHve Ha nevaTHbIX nnatax I T-obopyaoBaHns U Apyron 3NeKTPoHWKK. Takke B
O(UCHBIX NOMELLEHUSX MOXHO BCTPETUTL KOMOUHMPOBaHHbIE I T-cToWkKn 13 AepeBa,
npegHasHaveHHble Ansa cobnogeHns TpebosaHuii besonacHocTn, obecnedeHns
LymMonoaasneHns n MobunsHoctu. [lononHutensHyto nHopmaumio 06 IT-cTonkax Ans opucHbIX
NOMELLEHNI Bbl MOXETE HaWTK B UHPOPMaALMOHHON cTaTbe 174, «[Ipakmuyeckue sapuaHmsl 05

passepmbigaHusi IT-o60pydosaHusi 8 He6OIbLWUX CEeP8EPHLIX MOMeWeHUsIX U chunuanax
KOMMaHuu».

LUBeT

[MoBepxHOCTb LWKadoB MM NPUHAANEXHOCTEN MOXET ObITb OKpaLleHa B COOTBETCTBUM C
TpeboBaHUSAMM 1 LIBETOBLIMW NPEANOYTEHNSAMUN KIMEHTA, HanpuMep, B 4epHoM, 6enom, cepom
Unu gaxe useTax, UCronb3yeMblx B KopnopaTueBHoM odopmieHun. CTaHaapTHbIe LBeTa —
YepHbIn 1 6enbin. Kak npaenno, rpasb U pesynbTaTbl HEGOMNbLUINMX PEMOHTHbLIX paboT MeHee
3aMeTHbl Ha YepHbIX CTOMKaXx, YeM Ha BenbIx, YTO CHWKAEeT 3aTpaThbl HA YUCTKY B TEYEHWNe BCero
Xn3HeHHoro umkna. OgHako Genble CTOMKM OTpaxaroT Gonblue CBeTa, YeM YEpPHbIE, U
obecneymsatoT 6onblunii KOHTPacT IT-obopyaoBaHuio 1 kKabenbHOW NPOBOAKE, YTO obnervyaeT nx
BocnpuaTMe npu paboTe B cToMKe. M3-3a yBENUYEHHOro OTpaXkeHns ocBeLLeHne MoXeT paboTtaTb
C 4yyTb 6ornee HU3KNMM YpOBHEM NOTPEBNEHNeM anekTponuTaHns. ns nocTosaHHO paboTatoLero
OCBELLEHUS 3TO MOXET NPMBECTU K 3aMETHON 9KOHOMMWU 3NEKTPMYECTBA, HO ee cTeneHb byaeT
MeHbLLIE MO CPaBHEHMIO C TEM, €CMN UCMONb3YeTCs yrnpaBreHne OCBeLLeHNEM.

B nocnegHem nccnenoBaHny oavH KpynHbIA LeHTp 00paboTku AaHHbIX, B KOTOPOM UCMOMb3yeTcst
CBETOANOAHOE OCBELLEHNE, CPABHWI NOTPEeOeHe 3NEKTPOSHEPTUM HA OCBELLEHME ABYX PasHbiX
obnacrten. bonee ctapas o6nacTtb ¢ YepHbIMU LKachamu, NepenonHeHHbIMU CEPBEPAMU U HE
opraHvM3oBaHHoW kabenbHoM NpoBoakon Tpebosana 65 % MoLHOCTU OT ocBeLleHus. bonee
HoBasi 0b6nacTb ¢ 6enbIMU CTONKAMU 1 XOPOLLIO CMiaHNPOBaHHBLIM pPa3MeLLEHNEM CEPBEPOB U
CTPYKTYpPUPOBaHHON KabenbHOM npoBoakorn Tpebosana Tonbko 50 % mowHocTu ans
obecneyveHns Toro xe ynobctea paboTbl B CTOMKE.

Ha ocHoBe KOMMNOHEHTOB IT-CTONKN 1 KpUTEPUEB ANSA NPUHATUS PELLEHUS], ONMUCAHHbIX BbILLE, Npu
BbIOOpEe CTONMKN pekoMeHAyeTCs NpuaepXMBaTbCs Cneaytowero npouecca:

onpenenuTe xapakTepucTuku yctaHaesnueaemoro IT- n npoyero o6opynoBaHus;

e onpegenuTte pasmepbl U rpy3onogbeMHOCTb I T-CTOMKM HA OCHOBE XapakTepUCTUK
obopynoBaHus;

e onpegenute NPeanoyTEHUS B OTHOLIEHUM I T-CTOKMY;

e BblbepuTe NpuHaanexHocTn IT-cTonkn Ans obecneyeHns aneKTpPonMTaHus, BO3AYLLIHOIO
noToKa, opraHv3aunm kabenbHON NPOBOAKM Y MOHUTOPUHTA.

4Tp:aBMc HopT, AHanus BnusHusa nepcopaumm ABepubl Wkada Ha BO3AYLUHbIN noTok, BICSI News Magazine,
ceHTa6pb 2011.

5 http://nepp.nasa.gov/whisker/other whisker/index.htm
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Tab6nuua 3

PexkomeHOayuu rno pasmepam
IT-cmoliku no muny
IT-06opydosaHus

Kak BbibpaTtb IT-cTOlKY

Onpepenute XxapakTepUCTUKM YCTaHaBNMBaeMoro obopyaoBaHus

B 3aBucumocTtu ot IT-060pyaoBaHNs, ycTaHaBnMBaeMoro BHyTpU CTOWKW, Bbl onpeaenseTte
KaTeropuio CTOMKn — cepBepHas nnu cetesas. CeTeBble CTOVKM OObIYHO LUMPE CEPBEPHbIX M3-3a
[OMONHUTENBHOIO NPOCTPAHCTBA, BblAeNeHHoro Ans kabenen. Takum obpasom, onpegeneHve
XapaktepucTuk IT-o60pyaoBaHNs NOMOXET YCTaHOBUTb HEKOTopble 6a30Bble NapameTpbl CTOWKH,
Takue Kak pasmepbl 1 rpy30nogbeMHOCTb. Takke HeOBXOAMMO PacCMOTPETh XapakTepuUCTUKM
yCTaHaBNMBaeMOro MHXeHepHoro obopyaoBaHns, Hanpumep, 6rI0KOB pacnpeeneHns NUTaHus,
YCTPOWCTB aBTOMaTMYECKOro ycTponcTea pesepsa (ATS), 19° nctoynmkos 6ecnepeboiiHoro
nuTaHua u T. A.

Ha BbIGop CTOVKM BNMAIOT criedytoLune KnoYeBble XapakTepUCTUKN:
® KOnu4yecTBO kabenen NuTaHus (BNWUSET Ha opraHn3aumio kabenen B CTovike);

o TpeboBaHMA K OXNaXOEeHU0, B TOM YMCHe NonepeYHbl Uy NPpoAoNbHbIN BO3AYLUHbIE
NOTOKW, KyG. M/MWUH, N T. 4.;

® pPOCTPaHCTBO, 3aHNMaeMOe eAnNHULEN CTONKM;
®  3HaYeHUs LUMPWHbLI U MyBuHbl IT- n Nnpoyero o6opyaoBaHus;
e COBOKynHbIV Bec IT- n npoyero o6opyaoBaHus;

e Heobxoaumble ceTeBble NOPThI — CKOMNbKO kabenen OyaeT NpoxoauTb B CTOMKY.

OnpepenuTte pasmepbl U rpy3onogbeMHocTb IT-cTonku

Ha ocHoBe xapaktepucTuk IT- n npoyero 06opyaoBaHNs MOXHO ONpeaennTb MUHUMarbHbIe
TpeboBaHus Mo WwupuHe 1 rmybuHe, a Takxe rpysonogbemHocTi. OgHako neped TeM Kak BolbpaTtb
pa3mepsbl 1 rpy30nogbeMHOCTb | T-CTOMKN, HE06XOAMMO NPUHATL BO BHUMaHWe Tpy dakTopa.

MepBbIfi: NNaH No yBenuuyeHuo konunyectsa IT-obopyaoBaHua. Kak npaBumnio, XU3HEHHbI Lk IT-
CTOWKWN cocTaBnseT 6ornee BOCbMM NET, KOTOPbIA NOAAEPKNBAET HECKOMbLKO MoKoneHun IT-
o6opynosaHus. Kak 661110 0TMEYEHO Npn pacCMOTPEHUUN XapaKTEPUCTHK Bbille, NoAaBnsioLwee
6onblmHcTBO IT-060pYyAOBaHMA CTaHAAPTU3MPOBAHO ANs YCTAHOBKN B 19-A101MMOBbLIE CTOMKM.
Ecnu B ueHTpe obpaboTkm gaHHbIX ByAaeT ncnonb3oBaTtbed IT-060pyaoBaHue ogHOro Buaa,
yBenuyeHne pasmepa CTONKM MOXeT He noTpebosaTteca. OgHako ecnu 6yayLimne notpebHocTH B
OTHOLLUEHWN 060pyAOBaHNSA He onpeaeneHbl, yBenmyeHne LWNPUHbI U IyOuHbl MOXeT BbiTb
npasunbHoOW cTpaTtervei. B Tabnuue 3 npvBedeHbl pekoMmeHayemble pasmepbl CTOeK AN
pasHoro IT-obopynoBaHus. B HekoTopbIx Cryyasx agMMHUCTPATOPbI UMW MPOEKTUPOBLLUKA
LeHTpoB 06paboTkM AaHHbBIX XOTAT MakCMarbHO YBENNYNTL KONIMYECTBO CTOEK, HO Takke eCTb
XernaHve yCTaHOBUTb CTONKM C AOMOMNHUTENbHBLIM MPOCTPaAHCTBOM AnA kabenewn. B aTux cnyyasx
COCTaBIATCA pa3nuyHbIe NNaHNPOBKN ANS CPaBHEHNS KONMYECTBa CTOEK NMPU NCMOMNb30BaHNN
LLUMPOKUX 1rn rnybokmx cToek. Hanpumep, B HEKOTOPbIX crydasax nnaHmposka LIO[ moxeT
No3BOMNUTb pa3MecTTb 10 4ONOMHUTENBHBIX LULMPOKMX CTOEK 3a CYET COKpaLLeHUs ryBuHsbl.

IT-o6opyaoBaHue PekomeHayembin pa3mep IT-cTorku
Cepsepbl 1U 600 mm (24 gronma) Ha 1200 mm (48 aroimoB)
cepBepbl 2U/4U, cmeluaHHas cpega 600 mm (24 gronma) Ha 1070 mm (42 gronmva)

Bnewia-cepsepsl 750 mm (30 grorimoB) Ha 1070 mm (42 aronma)

KabenbHoe X0351MCTBO BbICOKOW MIIOTHOCTYU 750 mm (30 grorimoB) Ha 1070 mm (42 aronma)

KabenbHoe X03AMCTBO BbICOKOW MIOTHOCTU U

yBerMueHHasn ryBuHa 750 mm (30 grorimoB) Ha 1200 mm (48 arorimMoB)

Cuctema xpaHeHusi AaHHbIX 600 mm (24 grorima) Ha 1070 mm (42 groma)
KoHBepreHTHas IT-uHdpacTpykTypa 750 mm (30 gronmos) Ha 1070 mm (42 provima)

BTopow dakTop — nNoTHOCTL CToMku (KBT/CTONKY). CTOVKM C NOBBILUEHHOWN MIOTHOCTBIO, Kak
npaBuIio, AOIMKHbI UMeTb GonbLuMiA BeC. YOeamTech, UTO CTOMKa CnocobHa BblAepXaTb BECOBYH
HarpysKky npu MakcMmarnbHOW MIOTHOCTH.
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3aknro4vyeHue

Kak BbibpaTtb IT-cTOlKY

M HakoHel, noctaswukn IT-cToek 06bI4HO NpeanaratoT cTaHaapTHble Mogenu IT-cToek Ha OcHoBe
aHanusa pbiHka. Beibop cToek cTaHAapTHBIX Mogenen obbi4HO BeYeT 3a coboi MeHbLue 3aTpaT
B OTNMYME OT HecTaHAapTHbIX. CTaHAapTHbIe, KOMMEPYECKM HEMTparnbHbIe CTOMKW NOYTH BCerga
rapaHTUpYIOT YHUBEPCAarnbHOCTb, COBMECTUMOCTbL 1 obecneymnBatoT aganTUBHOCTb NPU NOKYMKe 1
MOHTaxe obopyaoBaHus.

OnpegenuTte npeanovYTeHns B oTHoweHuu IT-ctonkm

K npegnoyteHMam MOXHO OTHECTW LBeT, An3anH ABepent (M3orHyTas, yrnosas), TMn ABEPHOro
3aMKa, CECMMNYECKy0 YCTOMYMBOCTbL U T. . HesaBncMmo OT BbIGpaHHbIX NpeanoyTeHnin,
NPOEKTHblE KpUTEPUU AOIMKHbI BbITh cobnogeHbl. Hanpumep, noboe naveHeHve B nepegHen nnm
3afHen ABepsX He JOMKHO NMPensTCTBOBaTb HEO6X0AMMOMY BO3AYLUHOMY NOTOKY And IT-
oGopynoBaHus.

Bbi6epuTte npuHaanexHocTtu ansa IT-croek

Bbi6op IT-cTOMKM O4EBUAHO ABNSAETCA KPUTUYECKN BaXHbIM (hakTopoM Ans paboTbl LeHTpa
06paboTKM AaHHbIX; 0AHaKO BbIGOP BCNOMOraTenbHbIX NPUHaANEXHOCTEN NOBbLILLAET ero
3KCMyaTauMoHHyo apdeKTUBHOCTL. B Tabnuue 1 npeactaBneH CnncoK NpMHaANEeXHOCTEN,
KOTOpble Bbl MOXeTe BbiOpaTh. B yka3aHHbIX Hke MHPOPMaLIMOHHBIX CTaTbAX NpuBeaeHa
AononHuTenbHasa MHOPMaLUs 0 NPUHAANEXHOCTAX ANA CTOEK:
® uHopMauuoHHasa ctatbs 44, «[logbileHue 3ghhekmuBHOCMU Ox1axK0eHUs CmMoUKU C
IOMOWbI0 211yxXux naHeneu Ons yrpasieHusi 8030yWHbIM TOMOKOM»;

e yHGopMaumoHHasa ctatba 102, «MoHumopuHa chusuyeckux y2po3 8 ueHmpax obpabomku
OaHHbIX»;

® uHdopmauunoHHas ctaTtbs 103, «Kak cucmenbl MOHUMOPUHa2a CHUXarom puck
B03HUKHOBEHUS CyObeKmueHbIX OwuboK 8 rnomeweHUsx O pacrnpedesieHHbIX Cepeepos»;

e yHdopMaunoHHasa ctatba 202, «Kak ebibpams |T-cmouKy 0ns pacripedesieHus
3IEKMPOIHEP2UUY;

e yHdopmaumoHHas ctatbs 203, «/1naHuposaHue achhekmusHo20 aHepzaornompebrneHus u
po8odku kabened daHHbIX 8 IT-cmotkax».

TouYHO Tak Xe, Kak LieHTp 06paboTkM AaHHbIX ABNAETCA YaCTbio BCEN apXUTEKTypbl, Tak u IT-
CTOWKM UrpatoT BaXKHYO0 porb B 06CNYXMBaHUM HECKOMNbKMX MOKONEHWI 06opyaoBaHus ans
obecneyeHnss MakcuManbeHON KoMMepyeckon LeHHocT CocTaBnss meHee 5 % oT Bcex
KanutanbHbIX 3aTpaT Ha PU3NYECKYI0 MHPACTPYKTYPY LIEHTPOB 06paboTkun AaHHbIX, IT-CcTowkN
BMMSAIOT Ha €ro NpUMrogHoCcTb, paboToCcnoCcoBHOCTb, aAanTMBHOCTL M YNPaBNseMOCTb B TeYeHne
MHOrux net. TonbKo XopoLuo 3Has IT-CTOMKM 1 X XxapakTePUCTUKN, MOXHO PEKOMEHA0BATb,
OLUEeHMBaTb U KOHTPONMPOBATL NPaBUIbHbLIE PELLEHNS Nepes X YCTaHOBKOW; Npy 3TOM
Heob6x0AMMO NPVMHMMaTL BO BHUMaHWe MNnaH yBenuyeHns o6opyaoBaHns, XapakTepucTUKN CTOeK
W NpeanoYTeHns nonb3oBaTens.

N O6 aBTOpax

Mepn Xy - cTapuuii Hay4HbIN cneynanucT HayvHo-uccnegoBartensckoro ueHTpa no LlOOam
komnaHuu Schneider Electric. MNepn nonyunna creneHb 6akanaspa B 061acTyi aNeKTPOTEXHUKN B
TanoaHbCKOM TEXHOMNOTMYECKOM YHUBEPCUTETE M CTENeHb MarucTpa B 06nacTy cunosomn
3NeKTPOHMKM B KOXXHO-KMTACKOM TeXHOMornyeckom yHusepcutete. [lo npuxoga B Schneider
Electric Mepn paboTana B Hay4Ho-UccnegoBaTenbckoM LeHTpe General Electric (Kutan) n Emerson
Network Power. B HacTosiLLiee Bpemsi OHa SiBNeTCst CepTUMLMPOBaHHbLIM CrieLuanucTom no
aKcnnyaTaumm LeHTpoB 06paboTkn AaHHbIX, NPOMAS MeXAyHapOoaHYo aTTecTaumio 3HaHUi n
HaBbIKOB, HEOOXOAMMBIX ANS CreuManucToB no paboTe ¢ LeHTpaMm 06paboTku AaHHbIX.

Baw Yoy — meHedkep Mo NpoayKumMmn 1 passutuio GusHeca nNo HanpasBneHnto CTOeK 1 LwkadoB.,
6rokoB pacnpegeneHust aHeprum n 3-gpasHblX UCTOYHMKOB B6ecnepebonHOro NuTaHus B
nogpasaeneHun IT Division komnaHum Schneider Electric OH nonyuun cteneHb 6akanaspa B
obnactn aBToMaTn3aumm, ANeKTPOTEXHMKM B X363ICKOM TEXHOINOMMYECKOM YHUBEpPCUTETE.
O6napas 17-neTHUM nNpodeccroHanbHbIM onbiToM, Yhxoy Bain pabotan B 06nacT MHXEHEPHOTO
NpoeKTMpoBaHWsA B VIHCTUTYyTe NPOEKTHOrO MIaHMpOBaHWA 1 ccriefoBaHuin komnaHum Engineering
International no npuxona B Schneider Electric, B koTopoii oH 3aHMMan pa3Hble AOMKHOCTM NO
NPOEKTUPOBAHMWIO N MapKETUHIY ANs LIeHTPOoB 06paboTku AaHHbIX, COMYTCTBYIOLLUMX PELUEHUN,
6nokoB becnepeborHoro NuTaHus, 610KOB pacnpeaeneHns NUTaHWs, a Takke CTOeK U LIKadoB.
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Kak Bbibpatb IT-cTOMKY

JononHutenbHbIE MaTepuanbl

HX EE EE B8 € &

[loBbllleHne 3 dDEKTUBHOCTU OXNaXAEHUS CTOMKM C MOMOLLIbIO TNYXUX NaHenen ans

ynpasneHusa Bo3ayLiHbIM MOTOKOM
MHdopmaumoHHas ctatbs 44

PelleHus ons oxnaxaeHus cToe4yHoro o6opyaoBaHms ¢ NonepeyYHbiM BO3AYLLIHLIM
MOTOKOM
MHpopmaumnoHHas ctatbs 50

MOHUTOPUHI dOM3NYECKMX YIpo3 B LieHTpax 06paboTku AaHHbIX
MHdopmaumoHHas ctatbs 102

Kak cUCTEMbI MOHUTOPWHIA CHMKAKT PUCK BOSHUKHOBEHNS CYOBHEKTMBHbLIX OLLIMOOK B

nomMeuwleHnax anga pacnpegerieHHblX cepBepoB U yaaneHHbIX KOMMYTauUOHHbIX

LIJKagbaX

MHdopmaumnoHHas ctatesa 103

KoHTenHepu3aLms ropsayero 1 XonoaHoro Bo3ayxa B COBPEMEHHbIX LIEHTpax
006paboTKN AaHHbIX
WHdopmaumoHHas ctatbs 153

[pakTnyeckne BapmaHTbl passepTbiBaHus |T-o6opyaoBaHms B HEGOMbLLINX
CEPBEPHbIX MNOMELLEHUSX 1 NOAPAa3aeNEHUSAX KOMMaHUM
MHdopmaumnoHHas ctatbsa 174

Kak BblOpaTth IT-CTOMKY AN pacnpeaeneHns anekTpo3Heprum
MHdopmaumnoHHas ctatbsa 202

MnaHnpoBaHne 3dhhekTMBHOIrO 3HepronoTpebneHns 1 NPOBOAKN kKabenen AaHHbIX B

IT-cToMKax
MHdopmauymnoHHas ctatesa 203

CmMoTpeTb BCe MHOPMAaLIMOHHbIE CTaTbU
whitepapers.apc.com

CmoTpeTb Bce UHcTpymeHTbl TradeOff Tools™

tools.apc.com

'jf] OGpaTtHas cBAi3b

CBOM 0T3bIBbI 1 KOMMEHTapPUKM K 3TON CTaTbe Bbl MOXETe OTNPaBNATb Mo
agpecy HayuHo-nccnegosaTenbckoro LeHTpa no LOdawm:

dcsc@schneider-electric.com

Ecnu Bbl iBNsieTeCb KIIMEHTOM U Yy BAC €CTb BONPOCHI MO BalleMy MPOEKTY
LOda, cesxutech ¢ npeacrtasutenem Schneider Electric no agpecy

www.apc.com/support/contact/index.cfm
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