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AHHOTAUMA

Metonuueckoe mnocobue «Teopuss W mOpakTUYECKHWE 33JaHUA IO  TeMe
«KoundurypupoBanue cepBepoB» NpeaHa3HadeHa s oOydaromuxcs mo mnpodeccuu 1o
npodeccun  09.01.01 «Hanmaguuk anmapaTHOr0 H MPOTPAMMHOTO OOECIEeUEHUs» |
cneruanuctoB 09.02.02 «KommnbioTepHble CeTH» M CO3/laHA Ha OCHOBE aHaIu3a y4eOHO-
nporpamMmmuoi jpokymentanuu, ®I'OC, MHeHUsT paboTomareneii, a Tak *e C y4eTOM 3HAHUUN
0o0y4Jaromuxcs, TMOIy4aeMbIX Ha 3aHATUAX 10 MpodeccuoHabHBIM Moxyiasm:  [IMO1
«Y CTaHOBKA M HACTPOIKa anmnapaTHoro 00ecreueHus IePCOHATbHBIX KOMITBIOTEPOB, CEPBEPOB
u nepudepuitnoro ob6opynoBanus» u [IMOl. «YuacTHe B NPOEKTUPOBAHUU CETEBOI
UH(QPaCTPYKTYPBI».

KonTponb TeopeTnyeckux 3HAHMM, MONYUYEHHBIX OOYYAIOIIMMHUCSA HA 3aHATUAX IO
npo(heCCHOHABHBIM ~ MOAYJISIM  TpoucXxoauT B (opme (QpoHTampHOTO oOmpoca U
JTUCTAaHIIMOHHOTO TecTHpoBaHUs. [IpakTuyeckas 4yacTh 3aHATHH, CBA3aHHasg ¢ paboTOi Ha
KOMITbIOTEPaX, MPOUCXOAUT B KOMIIBIOTEPHOM Kjlacce (OJIMH KOMITBIOTEP Ha OJIHOTO — JIBYX
oOydaromuxcs). [ns opranumzaumum oOydeHuss TpeOyeTcs KOMIIBIOTEPHBIM  Kiacc,
YKOMILJIEKTOBAHHBIN 7 - 15 epCOHaIbHBIMU KOMIIBIOTEPAMH U TPOTPAMMHBIM 00€CTICYCHUEM.

KoHTponp mMONy4eHHBIX B XOJ€ 3aHATHS TMPAKTUYECKUX YMEHUH U HAaBBIKOB,
MPOUCXOIUT MyTEM IPOBEPKH BBHITIOJHEHHBIX WHIMBUIYAIbHBIX 3aJaHUl (110 BapUaHTaM),
BBITIOJTHSAEMBIX 00YJaIOIUMUCA Ha KOMIBIOTEpax ¢ AocTynoMm B MuTepHet. [IpoBepky MoryT
OCYIIECTBIISITh CaMH oOyyaromuecs, padoTaolye B napax.

[Ipennaraemass Metoanueckas pa3padoTKa TMO3BOJSIET OYAYIIMM CHEUAINCTaM
OBJIQJIETh HEOOXOIMMBIM HHCTPYMEHTAPHUEM KOMITHIOTEPHBIX TEXHOJIOTHIA:

e HayuuTbcs paboOTaTh C CalTOM MO KOH(PUI'YpPUPOBAHUIO CEpBEpa, uepe3 BHIOOP €ro

XapaKTePUCTHK;

® [I03HAKOMHUTBCS C TEXHOJOTUH KOH(QUIypallMd W aIrOPpUTMOM paboThl € cailTom-
KOH(UTypaTopom;

e OCBOMTh LHU(POBBIE TEXHOJOTHUH paboThl ¢ HHpopManueil B NpodeccHOHANbHOM
IUIOCKOCTH;

® [OBBICUTH KYJIbTYpY paboThl ¢ IHTEpHET-pecypcamu.
Crtpyktypa paboThl COCTOUT U3 IJIaHA 3aHSTUS, TEOPETUUECKON YaCTH U IPAKTHUECKOMN
paboTHI.
B mMeroamnueckoil pa3paboTke IIMPOKO MPEACTaBICH WIUTFOCTPATUBHBIM MaTepHal
MOIIAroBOM pabOThI C MHTEPHET-NIOPTAIIOM KOMIIAHUH B BHJI€ CKPUHILIOTOB.



TEOPETUYECKASA YACTD

Cepsep (0T aHI. to serve — CIY)XUTb) — HPOrPAMMHO-aNNAPATHBI KOMIIOHEHT
BbIYMCJINTE]BHONH CHCTEMBbI, KOTOPHI BBINOJIHSAET cepBHCHbIe (YHKUHMM B OTBET Ha
3aIPOChI KJIHEHTA, IPEAOCTABIIASA €MY OTKPBITBIN TOCTYII K ONpeAeIEHHBIM pecypcam.

OcHoBoli 3a/1a4eil cepBepa SABJISETCS UCIIOIHEHHUE 3aIIPOCOB KIMEHTOB UJIM IPOTrpamMM.
Cepsep — cyry0o yTuianTapHas Belllb, KOTOpas IpeJHa3HaueHa [yl BBIIOJIHEHUS! KOHKPETHBIX
3a1a4d. ['J1aBHBIM CBOMCTBOM Ce€pBEpA SBIAETCSA BBINOJHEHUE WIIM PEIICHWE TOW WM HHOU
3ajaud. MMeHHO 1o3TOMYy cHayaja Tpelyercsi oONpedeauTh 3aga4vy, 0] KOTOPYIO
BIIOCTICJICTBUH OyZeT moJ00paH onpeaesieHHbII cepBep.

COanaHcupOBaHHBIA CepBEp — 3TO ONTHUMAIBHOE COYETAaHUE IPOU3BOAUTENIBHOCTH,
Ka4yecTBa U IIEHBI, K KOTOpoMy cTpemsTces 3aka3uuk u [Ipogasen. [TogOop Takoro coueranus —
oOras 3amayva.

3ajaya mnoabopa ONTUMAIbHOIO cepBepa HeTpuBUaibHa. ClieyeT Y4YUTHIBATh
MHOX€ECTBO (DAKTOPOB, O KOTOPBIX JIaXKe HE M10103pEBAET MOPOM caM 3aKa3uuK.

3auacTyro 3aKa3yMK Hea/leKBaTHO OLIEHMBaeT MaclTald 3ajad win Tpedyer cepBep o
olpeieIeHHOM crieruduKaluy, a He 110 3a7a4aM, KOTopble OyAyT Ha HEro BO3J0XkKeHbl. IMeHHO
OTOMY mOAGOp cepBepa, KAk M CaMO €ro IPOM3BOJCTBO, SIBJSETCH 3aaavei
npogeccnoHaioB. CrenualnucTbl €KEeIHEBHO CTAJIKUBAIOTCS C CaMbIMU Pa3HOOOpPa3HBIMU
3aJjauaMy, HAaKaIUTMBAIOT ¥ CUCTEMATU3UPYIOT MHOTOJIETHHH OIIBIT B 3TOH 00JacTH.

OTka3oycToiluuBbIi cepBep.

CepBepsl, Kak IpaBUio, OOCITY)KHBalOT MHOTOYMCIIEHHBIX IOJb3oBareneil. ViMeHHO
MIOSTOMY Ba)XKHBIM YCJIOBHEM SIBJsieTCsl Oecriepe0oifHOCTh paboThl cepepa. Hampumep, npu
BBIXOJIE U3 CTpOs Baiero joMaiiHero KOMmnbioTepa, OT 3TOro MOCTpajaeTe ToNbko Bl camu.
A ecnu mepecrtaHeT paboTarh CepBEp, TO TMOCTPAAAIOT KIHUEHTHI, YTO TMPHUBEIET K
HECOM3MEPHUMBIM OTEPSM IO CPAaBHEHHIO C MAaTepUAIbHBIMU BIOKEHUSIMH B CaM CepBep.

3ayacTyro 3aKa34MKH IyTAlOT MOHATHUS «OTKa30yCTOMYNBOCTE» U «HAJAECKHOCTH.

Hazio moMHUTE, YTO HAEXKHOCTH — 3TO CBOMCTBO M3/1e/INsl, KOTOPOe XapaKTepu3yeT
ero crnoco0HocTh padorath 0e3 cOos1. Hage:xxHOCTh — 3TO XapaKTepuCTHKa KauyecTBa U3/1emus,
€ro OT/IE€bHBIX KOMIIOHEHTOB U T.JI.

Uro KacaeTcst 0TKa30yCTOHYMBOCTH, TO 3TO CIIOCOOHOCTH IPOTHBOCTOATH 0TKA3aM,
4TO clleyeT U3 o0pa3oBaHMs cloBa. [[pyruUMH CIIOBaMH, 3TO CHOCOOHOCTH K COXPaHEHHIO
patoToCnOCOOHOCTH B ClIyUyae 0TKa3a KAKNX-1M00 KOMIIOHEHTOB cHcTeMbl. B Harie BpeMst
OTKa30yCTOMYUBOCTh JIOCTUTAETCS MyTeM JyOJupoBaHWs HauOosiee YSI3BUMBIX U
KPUTHYHBIX KOMIIOHEHTOB.

Cnoco0bI cokpalnieHusi BpeMeHH MPOCTOs cepBepa.

CriocoObl TOBBIMIEHHUS] OTKAa30yCTOWYMBOCTH CEpBEpa W CHIDKEHUS BPEMEHH €ro
MIPOCTOSI — ATO, B TIEPBYIO OUEPE/ib, TPUMEHEHNE TakuX TexHoJoruid kak RAID-maccuBsi (T.e.
Ay0IMpoBaHMe JKeCTKUX AUCKOB), TyOIMpOBaHHAS CUCTEMA OXJIasKAeHUs], 1y0JIMPOBaHHbIE
0JIOKM NUTAHUSI, 2 B HEKOTOPBIX CIIy4asx H AyOJHpOBaHHMEe MOACHCTEMbI NAMATH
(«3a3epkaquBaHie» MOAYJIEH MaMATH).

Eme Oonpimasi cremeHh OTKa30yCTOMYMBOCTH JOCTUTAETCs TyTem co3manus HA-
KJIACTEPOB (KJ1acTephbl BEICOKOW TOTOBHOCTH M JlocTynHocTH - High Availability Clusters). HA-
KJIaCTephl TPEICTABISIOT COO0OW AyOJHPOBAHHYK) CHCTEMY CepBepOB, KOMMYTAIlUH,
NUTAHUSA U CHCTEM XpPaHeHMs. DTO CUCTEMa UMEeT NMPaKTHUECKU CaMblil BRICOKHI MTOKa3aTeb
TOTOBHOCTH, KOTOPBIH M3MEPSIETCS KOJMYECTBOM BPEMEHH TPOCTOSI B TOJI HMIIHM CIEAYIOMICH
bopmynoii: («Bpemst paboTh» / «BpeMs IpocTos») * %.



Kpowme Toro, HA-kmacrep mo3BosisieT IpoOBOAUTH PEMOHTHEIE U periiaMeHTHBIC paOOTHI,
HE OCTAaHABJIMBAsl CUCTEMY, YTO CYILIECTBEHHO YBEJIUYHMBACT HAJIC)KHOCTh U YMEHBIIAET BpeMsI
MPOCTOSI.

[IpuBeneM A CpaBHEHUS pa3IUYHbIE MOKa3aTed TOTOBHOCTH BBIYMCIUTENbHBIX
MAIIIiH:

- moaw3oBarenbekuit [1K - 90%/ron mnm okoso 36,5 cyTok mpocTost B TOJ

- cepBep 0a30BOro (HAYAILHOTO) YPOBHS - 96%/ron wiu 14,6 cyTok mpocTost

- cepBep 0TKaz0ycToiuuBbIi - 98%/rox (7,3 cyTok B rox)

- KJIACTEP BBICOKOW TOTOBHOCTH - 99,9%/ros (53 MUHYTBI IPOCTOS B TON)

Pasymeercs, KOMIUIEKTYIOLIME II0
OTIENBHOCTU CTOAT JELIEBIIE cepBepa. A
Tenephb pa3BeeM MU( O TOM, UYTO KIMEHTHI
NIEPEIIaYnBALOT.

Bo-mepBbIX, TeXHUYECKH COOpaTh
cepBep  COBCEM  HeIpocras  3ajava.
CepBepbl, KOHEYHO, HUMEIOT  CXO0XHE
3JIEMEHTHI C KOMIUIEKTYIOIMMH OOBIYHOTO
[IK (Onox mnuTaHus, KOpIyC, MaMsTh,
IIPOLIECCOPBI, MATEPUHCKAs I1J1aTa, JKECTKHE
JUCKA U T.I.), HO BCE MPOCTO JMILIb Ha
MEePBBINA B3TJIA/I.

"Kymmn, cobpan u roroo!" - oomanunBoe mHeHue! [1epBrie "croprpussl” MOHKHIAIOT
cOopIIMKa Ha HAYaJIbHOM JTarle.

K  npumepy, cepBepHas  MaTepuHCKas  IUlaTa COBMECTHMa  JIUIIb  CO
CHEIUAIN3UPOBAaHHON NaMAThIO. Jla M HE €O BCSIKOM CIENUaIM3UPOBAHHOM, a JIMIIbL C
BAJIMUPOBAHHOM, T. €. C TOH, KOTOpas BHO MPONKUCaHa IIPOU3BOAUTEIIEM.

Kopryc Takke mooiieT ganeko He J000H, BEIOOP ITOr0O 3JI€MEHTa TauT MHOXKECTBO
MOJABOJHBIX KaMHEW. DopmMaT MaTEpUHCKOM IUIaThl CEPBEpPA 3a4ACTYIO OTJIMYAETCS OT BCEM
npuBbsldyHOrO ATX.

CrneunpuyHo naxe NHUTaHWE, BelIb CEpPBEp SBISIETCS JIOBOJBHO AKTUBHBIM
noTpeOUTeNeM TOKa MO HalpspKeHHIo 12 BosbT. IMEHHO Ha TaKOM HAIPSDKEHUM MPOUCXOAUT
pabota mpeoOpa3oBareneil HampspDKEHHUsST 711 cepBepHbIX mporeccopoB (Voltage Regulator
Module - VRM), a kaxxaplii OTAEIbHBII MPOIECCOp MOTPEONISET OrPOMHOE KOJIMYECTBO TOKA.
A ecnu uxX He 0JIMH, a 1Ba win 6onee! Mtoro Tonbpko Ha mporeccopsl — 6onee 200 Br.

Haxe npu ycnosuu, uro KIIJ[ npeobpazoBateneit HanpsbkeHus Oiausko k 100%, o
BBIXOJMT, YTO UCKIIIOYUTEIBHO Ha npoueccopsbl yxoaut 200:12=16,7 amnep no mmue 12 Br.
OOpatuTe BHUMaHUE Ha JIECKTONHbIE OJIOKM MUTAHUSA- KaK MpaBUio, HA HUX yKkazaHo 13-15
amnep g +12-BonpTHOM IIMHBI, a BEAb JUCKHM, MAaTEpHUHCKas IUlaTa W JpYyrue
KOMIUIEKTYIOIIME TOXKE€ TMOTpeOisitoT Tok. lMMmeHHO mosTOoMy cepBepy HEOO0XOIUM
CHeMaTU3UPOBAHHBIA OJIOK MUTAHUS, CIOCOOHBINA BbIIaBaTh TOK MO HampspkeHuio + 12 Br.
Jlst coBpeMEHHBIX OJIOKOB MTUTAHUS ATOT MOKa3areas mpuMepHo paBeH 30-80 ammep!

OTOT [aleKo HE EIMHCTBEHHBIN HAIVIIHBIM NpPUMEpP IEMOHCTPUPYET TPYIHOCTU
HEKBATH(HUITUPOBAHHOTO MOIX0/1a K BEIOOPY KOMIUIEKTYIOIINUX U COOPKE CEPBEPOB.

Bo-BTOphIX, BaXXHO 00ECHEYUTh TEXHUYECKYI0 TOJJIEP)KKY M TapaHTUHHOE
oOciyxuBaHue. Bricokuil TeXHUYECKUIl YpOBEHb HE MO3BOJUT 3aKa3UHMKy CAMOCTOSITEIIHLHO
PELIUTh BO3HUKIIYIO MPOOJIEMY B KOPOTKHI CPOK, YTO BIIOCIEACTBUU MPHUBEIET K TOpaso
0oJjiee BHICOKMM MaTepUalIbHBIM 3aTpaTaM B pe3yjIbTaTe JIMTEILHOTO MPOCTOs CEpBEpa.

71 1 000

Puc.1 Cepsep Ha ocHoge cmoek



Ucnonb3oBanus RAID-maccuBoB.

N3navaneHo abOpeBuatypa RAID o3Havanma "pe3epBHBIN, HM30BITOYHBIA MacCHB
Henoporux nuckoB" (Redundant Arrays of Inexpensive Disks), moromy kak oHu OB HAMHOTO
JIeIeBe ornepaTuBHOW mamMsaTH. MmeHHo B Takom kimoue RAID Opu1 mpencraBieH
uccienoparensimu (Ilerrepcon, I'mbcon, Kartm) B 1987 romy. Cmyctss HekoTOopoe BpeMms
pacmdpoBka u3MeHWIach, omnpeneauB RAID kak "pesepBHbIN (M30BITOYHBIN) MacCUB
He3aBHUCUMBIX TUCKOB", T. €. «Redundant Array of Independent Disks», Bens Temepn mmst
MacCHBOB HCIOJIB30BaJIN U JOPOroe 00opyoBaHUE (HEIOPOTMMH AUCKAMH CUUTAIUCH JAUCKH
st [I9BM). Urak, RAID cinyXuT HaM [1js NOBBILIEHUS YPOBHSI HAaJEKHOCTH XPAaHEHUS
uH(pOpMaLnK, 715 YBEJIMUYEHUS CKOPOCTH YTEHUS, a TAK)KE 3aIllMCH JaHHBIX.

Hwxe npusenenst yposau RAID, npuHsATHIE B KayecTBE CTaHAApTa Je-()aKTo:

e Heorkazoycroiuusbiii auckoBbiii MmaccuB — RAID 0

e 3epkanbpHbIil AUCKOBBIN MaccuB — RAID 1

e Hewucnonb3yemblii B HacCTOsIIEE BpeMs, 3ape3epBUPOBAH Il MAaCCUBOB,
MpUMEHSFOIMX Ko Xemmuura — RAID 2

e MaccuBbl, UCIIONB3YIONINE YETHOCTD JUISl 3aIIUTHI HHPOPMAIIMK OT €IMHUYHBIX
HeucnpasHocTeil — RAID 3.,4,5 (B ocHoBHOM ucnosassyercst RAID 5)

e MaccuB, HCHOJB3YIOIIMH YETHOCTh W 3alUMINAKOIIMAA  OT  JBOMHBIX
Hencnpasaocreid — RAID 6

Yposuu RAID
RAID 0 («Striping») — 3TO Takoil AMCKOBBIA MacCHB, KOTOPBIH
RAID O  cocrour u3 2-x mm 6oee HDD 1ipu oTcyTcTBIE H3G6ITOYHOCTH. JlaHHbIC

@ pasneneHbl Ha ONOKM (Al) M 3amMCBIBAIOTCA Ha HECKOJIBKO JIHCKOB
MO0YEPETHO.

%—) %-/ B pe3ynbTaTe 3TOTO 3HAUYUTEIBHO MOBBIIIAETCA
~——| [N———| nOpoU3BOAMUTEILHOCTH (OT KOJUUYECTBA AMCKOB U3MEHIETCS KPATHOCTh
(A5 | | A6

MPOU3BOJUTENILHOCTH), HO, K COXAaJlEHUIO, CTPajgaeT HaJeKHOCTh

camoro maccuBa. Ecnu m000# U3 BXOAAIIMX B MAaCCUB BHHUYECTEPOB
BBIMJIET U3 CTPOs, TO BCs MHPOpMaLUs O€3BO3BpaTHO OyleT yTpayeHa.
Teopust BEpOSITHOCTH TOBOPUT O TOM, UYTO «HaJexkHOCTh RAID O»
—___“ ___/ paBHa POU3BEJICHUIO TE€X XK€ MOKa3aTeaei BXOAAIIMX B HETO TUCKOB,
Disk 0 Disk 1 KaXIbli M3 KOTOPHIX MEHbIIE €IUHUIBL. JTO TOBOPUT O TOM, YTO
COBOKYITHAsI HA/IS)KHOCTh HI)KE HAJIC)KHOCTH KaXX/I0TO U3 JIFCKOB.

RAID 1 («3epkano» - Mirroring) - MaccuB, MMEIOIINI 3alTUTY OT
C I ; E ] ) HEUCIPABHOCTEH ITOJIOBUHBI ANIapaTHBIX CPEACTB (a2 B KOHKPETHOM

Al | [ Al /| cmywae — l-ro u3 nByx Bunuectepo). RAID 1 obGecrnieunBaer

A2 | | _A2 | JI0CTaTOYHYIO CKOPOCTHb 3aIlMCH M YBEIIMYECHHE CKOPOCTH YTECHHSA, B
\_A3 | K_A3 | pe3ynbTaTe pacnapaieJIMBaHUs 3alIpOCOB KiIMeHTa. Ero HegocTaTok B
A4 | (A4 J TOM, UYTO TIPUXOJUTCSA OTAAaBaTh JICHBI'HM 3a CTOMMOCTH JBYX

BUHYECTEPOB, a MO (PaKTy MOJIB30BaATHCA 00 HEMOM OHOTO.
M3pavannHo JkecTKUit JAUCK TMPCACTABIACTCA HAACKHBIM.
CrnenoBarenbHO, BEPOSTHOCTh HEHWCIPABHOCTH Cpa3y JBYX ITUCKOB
ropasno Hmwke (mo dopmyne). Ho nanHas TeopeTudeckas MoJelb He
COBCEM IIOJIHO OTPaXKaeT peaslbHO MPOUCXOAIIHE Mpoiecchl. OOBIYHO
00a BuHUecTepa OepyTcs u3 1-0¥ mapTuu ¥ UMEIOT OJTMHAKOBBIC YCIOBHS pabOTHI, OJJTHAKO TIPH

N s
Disk O Disk 1



BBIXOJIE OJHOTO M3 JHMCKOB M3 CTpOS, PE3KO YBEIMYMBACTCS HArpy3ka Ha padoTarouuil.
[IpakTKa TOKa3bIBaeT, YTO MPH BBIXOJE M3 CTPOS OJHOTO BHHYECTEpa HYKHO
HE3aMeUIUTEIHHO IPUHSATH MEPHI JJIsl BOCCTAHOBIICHUS H30BITOYHOCTH. IMEHHO TIOATOMY ITpHU
UCIONIb30BaHUU J1000ro MaccuBa (kpome RAID 0) sxenaTenbHO HCHOIB30BaTh PE3EpBHBIC
nuckun  HotSpare. IlpeumyiecTBo MaHHOTO TMOJAXO0Ja B IOCTOSHHOM MOJJIEPKAHUU
HaJe)KHOCTU. HenmocTatok omsTh e B MaTepUalbHBIX 3aTpaTax — CTOMMOCTh TPeX TUCKOB
MO3BOJISIET UCTIOIB30BATh JIUIIb 00BEM OJTHOTO JHMCKA.

RAID 5 RAID 5 — 310, nmoxaiyii, caMblil IONYyJIspHBIA YpOBEHD,

N T T — Onarozaps cBoei 5JKOHOMUYHOCTH. J1JIs1 3alUTHI OT BBIXOJA
£ AR ALl Al -

A LR LEml = U3 CTPOS KAKOTO-JTHO0 BUHUECTEPA MBI )KEPTBYEM 00BHEMOM

\_B1 | | B2 | B _B3 BCEr0O  OJHOIO  BHMHYECTEpa M3  MaccuBa, paju

g: n30bITOUHOCTH. Ha 3amuch [JaHHBIX HA TOM JaHHOTO

MaccuBa HEOOXOIHMMBI JOTOJHUTEIBHBIE PECypChl, BeIb
' | morpedyercsi MHOXKECTBO BbIYUCICHMA. lIpu 3TOM BO

. / J U J BpeMs YTEHHUS UMEETCSl BBIUTPBHIII, TaK KaK MOTOK JTaHHBIX
Disk 0 Disk 1 Disk 2 Disk3 ¢ pa3HbIX JUCKOB pacHapajuIeIUBaCTCs.

Hepocratku: mpu BbIXOA€ U3 CTpos J1I0OOrO BHUHYECTEpPAa BECh TOM YXOIUT B
KPUTHYECKHI PEXKUM, MPU KOTOPOM pE3KO MaJAeT MPOU3BOAUTEIBLHOCTh, B PE3YyJbTATE
CONPOBOXACHUS BCEX JEHCTBUM JOTOJHUTEIbHBIMU MAHUIYJISIUAMH. A €CJIH B KPUTHUECKOM
COCTOSTHUM U3 CTPOSI BBIMJET €IIe OJWH BHHYECTEp, TO BCS WHPOpMAIus OyIeT yTepsHa.
HNMeHHO nmo3ToMy HacTosTenbHO pekoMeHnayercs ¢ RAID 5 ucnons3zoBare HotSpare nuck. B
CITyJae, v IPH BOCCTAHOBJICHHH MacCHBA M3 CTPOS BBIUET €IIIe OJUH AUCK, TO HHPOPMAITUI
B MaccuBe paspyiaercs. A ypoBeHb RAID 6 nomyckaet HeUCIIpaBHOCTD JIBYX U 00Jiee JUCKOB.

OTOT MaccuB cX0k ¢ MaccuBoM RAID 5, HO oH uMeeT
0osiee BBICOKMI ypOBEHb HaJeKHOCTH. Ha KOHTpoOJbHBIE
(GyHKIMH BbIIENEeH 00BeM JBYX JHMCKOB, a TaKxke
PacCUUTHIBAIOTCS IBE CYMMBI 10 IBYM alIrOpUTMaM. DTOT
mMaccuB TpeOyer i ce0s HCHOJb30BaHHME Oosee
CEepbEe3HOro Inpolieccopa KoHTposuiepa. Ho ato crout Toro,
BeIb paboTocmocoOHOCTh OyneT obecredeHa Aaxke MpU
BBIXOJI€ U3 CTPOS OJIHOBPEMEHHO JIBYX JUCKOB.

Kpome BbIIIENIEpEUNCICHHBIX MOXHO MCIIOJIB30BaTh KOMOWHUPOBAHHbBIE YPOBHHU.
PaznuuHble IPOU3BOIUTEIH MO-pa3HOMY MHTEpIpeTupytoT komOunauuu RAID 10, 30, 50, 60
u RAID 0+1/ ITonpoOyem KpaTko onucarh CyTh KOMOMHUPOBAHHUSI.

Haunem ¢ RAID 0+1. Oto maccuB RAID-1, cocrosmuii u3 2-x maccuBo RAID-O0.
3auacTyto 3TOT MaccuB BcTpeyaeTcst Ha Host RAID-konTponnepax. A B ciydae ¢ 4 quckamu
YPOBEHB HaJIEKHOCTU U MPOU3BOAUTEIBLHOCTU JOCTUTAET CTETIEHU

RAID 10
QT TORS s # w):rn‘g;;\x:;:geaunfu o NEFITNEMMCN RAI D_ 1 0 I/I3 ‘-IeTLIpeX HI/ICKOB.
o T Ot10 MaccuB RAID-0, cocrodmmii U3 MacCHBOB
22l rt;',_ _DaB ol RAID-1. JlanHas KOMOWHAIMsI TO3BOJIAET YBEIHUYUTh
al L ':aj l Bl Bl npoussogurensrocts y RAID-0 M HONy4HTH YpOBEHb

HAJeKHOCTH HECKOJIbKO Bbimie, yeM y RAID-5.

ALPRANG
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BBIYUCIUTENbHON MOIIHOCTH camoro RAID-koHTpossiepa, a K HeJocTaTkaM — IoTepsi 00beMOB
IIOJIOBUHBI BUHYECTEPOB.

RAID 50.

CoBokynHOCTH TOMOB 5-Tro ypoBHs B MaccuBe RAID-0. K momoOHOMY permieHHro
HOPUXOJAT, B Cllydyae HEOOXOJUMOCTH CO3/IaHUSI MAaCCHUBOB OOJIBIION €MKOCTH U3 MHOXKECTBA
nuckoB. [lomuuTe, yem Oonbie auckoB B RAID-5, Tem Bble crenenb Harpy3ku Ha RAID-
KOHTPOJUIEP C PACYETOM KOHTPOJBbHBIX CYMM, M BBIIIE BEPOATHOCTh OTKA3a OJHOBPEMEHHO 2-
X 1 0ojee BUHYECTEPOB, YTO HEMHUHYEMO IpPHBENET K pa3pyILICHUIO Bceil MH(OpMAIHH.
Curyanuio ycyryoiasier ¥ TO, 4TO IpPU BBIXOAE M3 CTPOsl OJHOIO JHCKa, BpeMms s
BOCCTaHOBJIEHMsI MaccuBa Ha HotSpare yBennuuBaeTcsi NPONOPLUOHAIBHO KOJIMUYECTBY
YCTAHOBJICHHBIX TUCKOB. MaccHB ke ITpHU 3TOM OCTaeTcs 6e33auTHeIM. IMeHHO a7 penenus
naHHO# mpobniembl ucnonb3yercss RAID 50. Bpemst BoccTaHOBIIEHHSI MacCcHMBa IpU OTKa3e
JIICKa YMEHbILIAETCs, a 3HAUUT, MOBBILIAETCS HAJIe)KHOCTh JaHHOH koMOuHanuu. Kpome toro,
JTaHHBIN YPOBEHb JIOMYCKAeT OTKAa3 HECKOJIBbKUX JAUCKOB U3 pa3jIMYHbIX TOMOB MaccuBa RAID

5.

RAID 60.
UYro kacaercs komOuHNpoBaHHOTO ypoBHA RAID 60, To oH ananoruueH RAID-50, o B
KauecTBe 0a3bl UCTIOJIB3YIOTCS ToMa MaccuBa RAID-6.

Ha mannbiit MoMeHT camblif ObICTpBIil ypoBeHb — RAID 0. Ero mpou3BoauTensHOCTD
TEOPETHUECKH KpaTHa OO0IIel MPOU3BOAUTEIHPHOCTH BCEX BXOJSIIMX B €ro cocTaB AuckoB. K
coxxkaitenuro, RAID 0 aOcoiaroTHO HEHaJe)KEH, YTO OTTAJKHBAET OT €ro MCIIOJIb30BaHUS B
cepBepax.

Maccussl ¢ otka3zoycroitunBoit cxemorr (RAID-1, 5, 6 u RAID 10) mox paznuyHoit
Harpy3koi HMMEIOT pa3HyK MNPOU3BOAUTEIBHOCTh, TAaKXKE, KAaK M YIEIbHYH CTOUMOCTh
XpaHEHUs JaHHBIX HA HUX.

IIpounsBoauTeabHocTs ypoBHel RAID.
e« RAID1

MaccuB, KOTOpBII CYUTAETCSI CaMbIM MPOCTBHIM B peanu3annu. Ero HeqocTaTok B TOM,
YTO MOJIE3HBIM 00BEMOM SIBIISIETCS JIUIIB TIOJIOBUHA 00beMa BcexX TUCKOB. OHAaKO, MHOTHE HE
3aMevaroT 3TOT HEJOCTAaTOK, BEb OH €ro pealusals B CEpBEpe caMas HeNoporas, Tak Kak
MHOKECTBO COBpPEMEHHBIX aJanTepoB (MO CYTH «OeCIUIaTHBIX», HHTETPUPOBAHHBIX Ha
MaTEepPUHCKHX TuTaTax) «Hayduiauchy nenath MmaccuBbl RAID 0 u RAID 1. [Togo6GHbIe MaccuBb
HE HYXKJAIOTCI B PECYPCOEMKHX BBIUMCIEHHSAX, YTO TIO3BOJSET MM C JIETKOCTBHIO
peaIn30BbIBATHCS U, KaK CJIEJICTBUE, COXPAHATh HU3KUM YPOBEHb ILICH.

[IponzBogutenbHocTh MaccuBa RAID-1  Ha 4TeHume BABOE  MNPEBOCXOAMT
MPOU3BOJUTENIBHOCTh €IMHUYHOIO JUCKa (TeOpeTHYecKue JaHHbIE), Ha 3alKiCh €ro
IIPOU3BOUTENIBHOCTh PAaBHA CKOPOCTH JHCKA. ECIM yuyecTh HEBBICOKYIO CTOUMOCTh AUCKOB U
KOHTpOJIJIEPA, TO JAHHBIA MacCCHB ONTUMAIIBHO TOJXOUT JIsl HEHArpyKEHHBIX CEPBEPOB.

e RAIDS
JIaHHBIN YPOBEHBb IIPEAIOIAraeT JOINOJHUTEIbHBIE BBIYUCICHUS KOHTPOJIBHBIX CYMM,
YTO HAKJIAJBIBAET HA MPOLECCOP IONOJHUTEIBbHYIO Harpy3ky. ECTh BapuaHT pelieHus 3TOi
po0JIeMbl — MPUOOPETEHNE aIMapaTHOr0 KOHTPOJIIEpa, OJTHAKO €ro CTOMMOCTb, KaK MpaBHIIo,
npUOIU3UTENBHO paBHAa CTOUMOCTH 3-4 BUHYECTEPOB.



B psane cinywsaeB or RAID 5 otkasbiBarorcs B moib3y maccuBa ypoBHs RAID 1 c
COXpaHEHHEM WJIU yBelIMueHueM eMkoct. Hanmpumep, Bam HeoO6xoaqum MaccuB oobemom 500
['6. Bor mytu ero co3panusi:

[Tpuobpectn RAID-koHTpoiiep U Tpu BuHUYecTepa 1mo 250 I'6, 4Tro mact mosie3HbIH
06bem B 500 I'6 npu coznanuu maccua RAID 5.

Hcnonw3oBarh Bxoasmuii B MaTepuHCKYIO Tuiaty RAID 1 u kynuts 2 nucka o 500 I'6,
a nanee o0beqMHUTH UX B MaccuB RAID 1, momyuyus nonesnsiii 06bem — 500 6.

[loMHHUTE, YTO CTOMMOCTH BTOPOTO PEUICHUS Ja)Xe MPU Y4YETe CTOMMOCTH JUCKOB,
MOYKET OKa3aThCsl TOpa3zio JeuieBie nepBoro, Oonee yeM B 2 paza. Kpome toro, RAID 5 B
JTAHHOM CJIy4ae He UMEEeT U IPEUMYILIECTB B IPOU3BOAUTENBHOCTH. [IpakTrka nokassiBaeT, 4To
RAID 5, cocrosmuii u3 Tpex JUCKOB, pabOTaeT MPUMEPHO C TOH kKe MPOU3BOIUTEIBHOCTHIO,
gro 1 RAID 1, cocTosmuii u3 2-X.

Opnako, HapamuBaHue JAMCKOB Ha MaccuB RAID 5 yBennuuBaer ero
IIPOU3BOJUTENIBHOCTh HA YTEHHE MPAKTUYECKH JIMHEWHO. OTO TOBOPUT O TOM, 4YTO
MCII0JIb30BaHUE 3TOI0 MaccHBa ONTUMAJIBHO B 337ja4axX Ha YTEHUE.

e RAIDG

JlanHBI MaccuB 11€1€cO000pa3HO HMCIOJIb30BaTh, KOIJIa B MAcCHBE YCTAHOBJIEHO
MHOECTBO JIUCKOB, BEPOSITHOCTh BBIXOJA U3 CTPOSI HECKOJIIBKUX U3 KOTOPBIX COOTBETCTBEHHO
Benuka. Opgnako RAID 6 Gonee TpeOoBaTeneH k obopyaoBanuto, ueM RAID 5, uro
CYILIECTBEHHO CHMIKAET €ro MPOU3BOJIUTEILHOCTD B IIEJIOM.

RAID-koHTposiepsl, MpencTaBieHHbIE HAa PBIHKE B HAcCTOALEe Bpems, 00JanaroT
MOIIHEMIIIMMHU  BBIYUCIUTEIBHBIMU PECYPCAMHU, KOTOPBIE MPEAOCTABISIIOT BO3MOXHOCTb
1epexo/ia OT ypoBHS 5 K ypOBHIO 6 0€3 3HaUNTEIbHON OTEPU MTPOU3BOIUTEIILHOCTH.

« RAID 10

JlaHHBIII MacCUB COYETAeT BBICOKMM YpPOBEHb HAJIEKHOCTH U IPOU3BOAUTEIBHOCTH
maccuBa RAID 0. PocT npou3BoauTeIbHOCTHA IPOUCXOIUT TOUHO, Kak U 'y RAID 0, mumis ¢ Tem
OTIUYHEM, YTO 3/I€Ch DJIEMEHTHI MaccuBa — 3To Habopsl RAID 1 u3 2 auckoB. MaccuB MOKHO
CUMTATh YHHUBEPCAIBbHBIM, BEIb OH OOJAJAafOT BHICOKOW MPOW3BOJUTEIHLHOCTBHIO, KaK IO
YTEHUIO, TaK U MO 3anmucu. Ho Bce e U ATOT MacCHB MMEET HeIOCTaTOK — OoJbllas moTeps
MOJIE3HOM eMKOoCTH JUCKOB (0K0J0 50 %), uTO MenaeT ero HemoAXOASAIINM JJISl UCTIOb30BAHMS
B CUCTEMax XpaHeHUs HHPOpPMAIINH ¢ TPUMEHEHHUEM T0CIIeI0BATEILHOTO JOCTYIIA.



KoHpurypaTopbl
cepsepos-|

]
.

BbIBOP CEPBEPA U CEPBEPHOI'O OBOPYJIOBAHUA

Be10op cepBepHOro 000OpynOBaHMs IOCTaTOYHO CIIOXKHBIM M TPYJOEMKHUH IpoLece,
CIICIMAIUCTHI KOMIaHuK Brigo paszpaboranu cnennani3upoBaHHbIi KOHGHUIYpATOp, KOTOPbIit
3HAYUTEIBHO YIPOINAET TaKyro 3a1a4y. C IOMOIIbIO JaHHOU pa3paboTku Bel Moxere ObICTPO
o00paThk TOT cepBep, KOTOPBIN ONTHUMAIBHO MOAOHAET A Bamux tpe6oBaHuii.

O01mme pekoMeHIAUM

Cpa3y MOKHO CKa3aTh, YTO HET TAKOTO CEpBepa, KOTOPHIN HICATHHO TIOIXOMII OBl JIJIst
BBITIOJTHEHHSI BCEX BO3MOXKHBIX 3a/1a4. ClieoBaTenbHO, MPH BHIOOPE BAXKHO OMPEAETUTHCS C
3a/7ladyaMM, KOTOpbIE€ MPUOPUTETHHI Juid Bac W ¢ TeMm, B KakoM pexume cepep Oyner ux
BBIMIOJHATH. BaM BOBce HE HY)KHO OTTaJKHUBAThCSA OT U3BECTHOCTHU OpEeH/Ia UM OT CTOMMOCTH
000pyI0BaHUs.

BaxxHo mMOMHHTB, UTO HEyJAYHBIA BBIOOpP CEPBEPHOrO 00OPYIOBAHUS MOXKET MOBJICYD
KaK H3JIHMIIHUC MATCPUAJIBHBIC 3aTpaThbl, TaK W HCHUPCABUIACHHYIO YI'PO3y HCIOCTHOCTH H
JOCTYITHOCTH CEPBUCOB, M WH(OPMAIIMU, YTO, B CBOIO OY€peIb, MOXKET MOCTaBUTh B TYIHK
¢byHKIIMOHMpOBaHKEe Baiero npeanpusrus.

[IpuoGperenue cepBepa — 3TO CBOCOOPA3HBIN KOMIIPOMHCC MEXAY MaTepuaibHBIMU
BO3MOKHOCTSIMH U JKeJIaeMOit MPONU3BOJAUTCIIBHOCTHIO. Ceiiuac 1 HeOOIbIIIAsT KOMIIAHUSI MOXKET
MO3BOJIUTH cebe JOporocrosimiee M MPOU3BOAUTENBHOE O0OpYyIOBaHHE, HO BOMPOC B
11eJIECO00Pa3HOCTH, BeIb OOMBIINYIO0 YaCTh BpEMEHU OHO Oy/IeT MPOCTauBaTh
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TAKTHUKA BbBIBOPA CEPBEPA

JlaHHas TakTHWKa, B IEPBYI0 OYEpElb, 3aKIIOYACTCs B ONPedeJeHHMH psiAa 3aaad,
KOTOpble B Oyaymem OyaerT pematrbh cepBep, a Takike He00XOAMMBIN 3amac
NPOU3BOJMTEIbHOCTH UM BO3MOKHOCTH MacmTadupoBanus. Kpome TOro, Heo6xoaumo
OIPEIEIUTHCA HYKIACTCA JU KIMEHT B CEpBEpe C OTKa30yCTOMYMBOM CXEMOM M, HAKOHEL],
COpPHEHTUpPOBaThCs ¢ OrojkeroM. Eciu mocraBieHHbIE 3a1a4d IPEBOCXOJAT BbIIEIECHHBIN
OIOKET, TO KOPPEKTHPYIOTCS 3aaauu Tu00 MeHsercs Oromker. CymecTBEHHBIM (HaKTOpOM
ABJISIETCA MacIITa0UPYeMOCTh PELICHMs AJIS IIOCTOSHHO PAcTyIIMX TpeOOBAaHUM 3aKa3zyMKa.
OTO NO3BOJIUT PELIUTh 3aJayy C MUHUMAJIbHBIMU IE€PBOHAYAJIBHBIMM M IOCIEAYIOLIMMHU
BJIO’KEHUSIMH, CHIKAsl COBOKYIIHYIO CTOUMOCTb F'OTOBOI'O PEIICHHUS.

Kongmryparop Kompmryparog

KoHchurypatop cepeepos

OYL MY MO COSLMENERLIN

g

Kowgwryparop PRO [OTORWE PelIsHNG

Puc.2 HayanpHas cTpanuna KoH(purypatopa

Ha caiite kommanum Brigo B pasneine Konduryparop cepBepoB nmeercs

HECKOJIBKO Pa3JIeIIOB:

Koundguryparop mnoa 3amauy Ha nHamem caiite ecTh yAOOHBII HWHCTPYMEHT,
JAIONINI BO3MOXKHOCTh MT0I00paTh cepBep Mo HEOOXOAUMBIE 3a/1a4H.

Kounduryparop no cnennduxanuu. A ecnu Bamu 3agaun 6os1ee KOHKpeTHBI U BbI He
CMOTJIH OJ00paTh TOTOBBIN cepBep, TO Bam HyxkeH, Bel cMokeTe cobpaTh cepBep, moao0pas
Ka)KIBIM €r0 KOMITOHEHT.

TI'oToBbie pemenusi_. Ecau Bamu 3ampockl He CTOJb 1aleKu OT THIIOBBIX, TO 00paTuTe
BHUMaHHE Ha, BAPUAHTHI ITOJATOTOBJICHHBIE HAIITUMU CIICI[UATUCTaMH.

Kounduryparop Pro. [Iyist npoABHHYTHIX MOJIB30BATENEH, T PEKUM COBMECTUMOCTH
OTKJIIOUEH, 4TO TpeOyeT OnpeaesieHHON KBATH(PUKAIIMK Y CAMOTO TI0JIb30BaTEII.

N nBa pasmena koHpurypanmuu OT KOMIAHHH € TOX0OpOM TMOA TpeOoBaHUS
MOJIB30BATENS U €r0 3a1a4u.

11


http://brigo.ru/configurator_server/for_work/
http://brigo.ru/configurator_server/for_work/
https://brigo.ru/configurator_server/spec/
https://brigo.ru/configurator_server/spec/
https://brigo.ru/catalog/servers/servery/gotovye-servery/servery-brigo/
https://brigo.ru/catalog/servers/servery/gotovye-servery/servery-brigo/

OO0mme pexkomeHgan UM BbI0Opa KOHGUTypaLun

Cpasy MOXKHO CKa3aTh, YTO HET TAKOTO CEPBEPa, KOTOPBIA UICAIBHO TOAXOANT OBl IS
BBITTOJIHEHHS] BCEX BO3MOKHBIX 3a/1a4. ClienoBaTeiabHO, IPH BHIOOPE BAKHO OMPEICTUTHCS C
3aJ1a4aMy, KOTOpbIE NMPHOPUTETHHI Uil Bac m ¢ Tem, B KakoM pexuMe cepBep OyneT ux
BBINOJIHATE. BaM BOBce HE HYKHO OTTaJIKMBATHCS OT U3BECTHOCTH OpeH/ia WM OT CTOMMOCTH
00opyIoBaHuUs.

[TapameTpsl, BIUSAIONINE HA IPOU3BOJUTEIHHOCTD CEPBEPA:

o Tun, npou3BoAUTEIbHOCTH MPOLECCOPOB;
o IIpou3BOANTENBHOCTH JUCKOBOW CHCTEMBI;
o O0bem, THIL, YACTOTA ONIEPATHBHOM NAMATH.

Bb10op cepBepa no npoueccopy

LleHTpanpHBIA TPOIECCOP — ATO CBOEOOPA3HOE CEpIIe KOMIBIOTCPHOW CHCTEMBI.
Ceronus Ha peiHKe Bbl 00HapYy)uTE MUPOKUIT aCCOPTUMEHT MPOLIECCOPOB OT BCEBO3ZMOKHBIX
IIPOU3BOJUTENIEH, a /Ul YCIEIIHOT0 110100pa HEOOX0IMMO JOCTATOYHO XOPOILO Pa3dUpaThCs
B COBPEMEHHBIX TEXHOJIOTHSIX.

OcHOBHBbIE TapaMETPhI MPOLIECCOPHOI cUCTEMBI (MMEHHO CUCTEMBI, BEJIb IIPOLIECCOPOB
3a4aCTYIO0 HECKOJIBKO):

o KoumnuecTBo nmpoueccopos;
o YacroTa nmpoueccopos
o O0beM BCTPOEHHOM KII-NAMSATH.

brnaronapst BcemupHo u3BecTHOM komrianuu Intel wactora mporeccopa (KOJIMYECTBO
omepamnuii, KOTOpoe 3a CEKyHAY CIIOCOOEH BBIMOIHUTH MPOIECCOp) AO0Iroe Bpems Oblia
€IMHCTBEHHBIM IOKa3aTeIeM MPOU3BOAUTENHHOCTA. OTUACTH B 3TOM €CTh Pa3yMHOE 3BEHO,
Bellb «MEIJICHHBII» TMpoLecCcOp MACUCTBUTEIHLHO MOXET HE YycleTh o0padorarth Bce
MOCTYNAKIINE TAHHBIE U TEM CaMbIM CBECTH MPOU3BOJUTEIBHOCTh BCEH CHUCTEMBI K HYIIIO.
Ecnu He mpuHUMAaTh BO BHUMaHHE HHbBIE (DaKTOPBI, TO MATEMaTHKa MPOCTa — YEM BBIIIIE YaCTOTa
Mpoueccopa, TEM BbIIIE MPOU3BOAUTEILHOCTD BCEH CUCTEMBI.

Kom-mamste — 310, pa3ymeeTcs, OJUH U3 CaMbIX 3HAYUMBIX TapaMeTpOB MU padoTe ¢
0azamu gaHHBIX. KamI-maMsTh — 3TO MaMsaTh, BCTPOCHHAs B MPOILIECCOP W CIIyKamas MIJis
MacKHpOBaHUs OOpalleHuidl K omepaTuBHOW mamsaTH. [Iporieccop B moOoM ciaydae ropaso
ObICTpee OMepaTUBHOM NMaMsTH B IeCITKHU pa3. [Ipu HemocTaTouHOM 00bEME K3IIIa TIPOIIECCop
HAaYMHAET IPONYCKAaTh TAaKThl JO TEX IIOp, IIOKA JAaHHBIE W3 OIEPAaTUBHOM IaAMATU HE
MIOATPY3SITCH.

DTO HE sABIAETCS MPOOJIEMOM, HATIpUMED, MPHU Nepeaade KPYIMHbIX 00BEMOB JaHHBIX,
TaKUX KakK BUJEO-KOHTEHT, BEIb IIPU OTOM [aHHbIE HE NMPOXOIAT HEMOCPEACTBEHHO uepe3
nporieccop. Komr BaxkeH B mepByro ouepenb Juisi pabOThl ¢ TUIOTHBIMH MAacCHBaMHU JIaHHBIX,
HampuMmep, ¢ 6a3amMH JaHHBIX. DTO OOBSACHSAETCS TEM, YTO IpHU pabore ¢ 0azaMu JaHHBIX
MIPOMCXOAUT TOYTH CITy4aitHOe oOpaIeHne K pa3IudHbIM TOYKAM Ha JKECTKUX JTUCKax, a MpU
0onbIIOM O0BEME MAaHHBIX, BPEMs, KOTOPOE TPATHTCS Ha TOWCK, CTAHOBUTCS UYPEe3MEPHO
JUTUTEITbHBIM.

UToOBl COKpAaTUTh BpEMs BBIMOJIHEHHs] 3TOTO TpoIlecca HETaBHO 3ampoIleHHas
uHpopMaIs TepeMeNnIaeTcsi B IMPOIECCOPHBIN KAII Yepe3 OMEepaTUBHYI MaMsTh. Kak
MpaBUIIO, 0a3bl JAHHBIX JOCTYITHBI HEMAJIOMY KOJMYECTBY JIFOJIEH U 4eM OOJIbIIe KOII, TEM
00JIbI1IE MTOJIB30BATENEH CMOTYT MOJIY4aTh JaHHBIE OJTHOBPEMEHHO.

Ha ceropnsitiHeM peIHKE IPOLECCOPOB ISl WIETKUX», CPEAHUX» CEPBEPOB. PHIHOK
nojesieH Mexay nByms auaepamu Intel 1 AMD c¢ ux nuneiikamu, Opteron, Itanium, Xeon. Jls
TOTO, YTOOBI BBISICHUTH B HYEM pa3IdyUe MeEXAy HUMH, HaM HE0OXOAuMoO MoapoOHee
paccMOTPETh UX XapaKTEPUCTUKH.
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XEON (Intel)

IIpoueccop oxazajicsi Ha pbIHKE JOCTATOYHO
JTABHO M OTJIMYAETCSI HEIIOXOW IPOU3BOIUTENILHOCTBIO
3a yMEpeHHble JIeHbIM. B Hamm aHM Ha pBIHKE
MPEJCTaBIIEH ACCOPTUMEHT MOJIeNel ¢ yactoramu 1,5 —
3,66 I'rii, c oObeMaMu KAUI-MIAMSTH 3-TO YPOBHS OT 1
n0 8 MO. Y paccmaTpuBaeMbIX IPOIECCOPOB €CTh
CYLIECTBEHHBIH HENOCTAaTOK — IS TOAKIIOYEHHUS
HECKOJIBKUX  IPOLECCOPOB  HCHOJb3yeTcs — oOumas
NOJIyIyIUIEKCHAs IIMHA, KOTOpas CTAHOBUTCS «y3KUM
MecTomM» Bamiell cucteMpl, B Cilly4yae€ MHTEHCHBHOIO
oOpalieHus K OrnepaTuBHON NaMsITH.

[ITnHa uMeeT He CTOJIb BEICOKME IIOKA3aTENH IS
cepBepa: ckopocth 400 MI'm u paspsimHocts 128 our, a
MaKCUMaJIbHasi CKOPOCTh Iepeauu JaHHbIX — 6,4 ['6/cek.
EnuHCTBEHHBINH CIOCO0 MOHM3WTH HATPY3KY Ha IIMHY B 3TUX YCJOBUSAX — OTO yBEIMUYCHHE
o0beMa KdII-amMaTH. Mbl HabI0JaeM 3TO Ha COBPEMEHHOM DBIHKE, BEIb BBIITYCKAIOTCS
Mojienu ¢ unaekcamu DP (¢ BO3MOYXKHOCTBIO UCIIOIb30BaHUs B 2-IIPOLIECCOPHBIX CEPBEPAX) U
MP (ans 4-mipoliecCOpHBIX CEPBEPOB).

[Ipoueccopurie cucremMbl Ha ©0a3ze XEON He nNOQAepKHUBAIOT CBBIILIE YETHIPEX
IIPOLIECCOPOB.

Puc.3 lNpoueccop XEON

ITANIUM (Intel)

ITANIUM nmosiBWiICS Ha PpBIHKE
CPaBHMUTEIBHO HEAABHO. OJTO CEMEWUCTBO
IPOLIECCOPOB OTJIMYAETCS OT Mpouux Oojee
HU3KMMH YacTOTaMH, JIOCTaTOYHO OOJBLINM
o0bemMoM K3ma 3-ro ypoBHs (10 9 MO) u
pacuIMpeHHONM  MOJJIEP)KKOM  64-OuTHOM
ApPXUTEKTYPHI.

K coxaneHuto, peIHOK MPHHSIT 3TH MPOIIECCOPHI Puc.4 lpoueccop ITANIUM
HEOJIHO3HAYHO, B pPE3yJIbTaTe 3aBBbIIIEHUS I[I€H U CIO0XHOCTH CO3JaHMs IIaTgopMm,
COBMECTHMBIX ¢ HUMHU. HeManyto poib chirpan u oTkas kopropaiuu Microsoft ot moanepxku
nporeccopoB ITANIUM. Bcee ykazanHble (hakTOpbI ONPEIEIUIN HbIHEIIHEE MOJI0KEHHE ITHX
IIPOLIECCOPOB Ha PBIHKE, B KAUECTBE MPOLIECCOPOB BBICIIETO YPOBHS, IPUMEHSIEMOI0 B cdepe
MOCTPOEHMSI BBICOKOITPOM3BOAUTENIBHBIX MHOTOIIPOLIECCOPHBIX cUCTeM (0T 64 10 256 equHMUI).

K Tomy ke onpaBiaHO U MCIIONB30BAHHE B COCTaBE TAKUX 3JIEMEHTOB, KaK KJIacTephl.
XOTs M3IEpKKM Ha Iepefady JaHHBIX MEXAY pa3sHbIMH IIPOLECCOpaMHU BCETJa CTaBST
IPOM3BOJUTENBPHOCTh KJIACTEpa HA BTOPOM  ypPOBEHb IOCIE IPOU3BOJUTEIBHOCTU
MOJIHOLIEHHON MHOTOIIPOLIECCOPHOM CHCTEMBI.

OPTERON (AMD)

CeMeiicTBO cepBEpOB, TMPEACTABICHHOE KOMITAHHEH
AMD, He wuMeeT NPUHIMIUAILHO HOBBIX TEXHOJOTHUM, 3a
ACKJIFOYEHUEM IIOJHOILIEHHOM TTOJJTIEPKKH 64-0uTtHOI
apxuTekTypel. B 3ToM Bompoce cepBepsl AMD obouiu
kommanuio Intel, ubs Texuomormss EM64T ckopee siBisieTcs
smyssinuent 64-GUTHOTO pexxuMma.
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OT cepBepHBIX MpolEeccOpoB Xeon OHU OTIMYAIOTCSA CIEAYIOLIUM: IPOLIECCOPBI
HNOJKJIIOYAIOTCS K €IMHOM  KOMMYTUpYEeMOH  MaMATH,

CIIE/IOBATEINILHO, KK/ MPOLIECCOp MOIyYaeT JOCTYIl K Hy)KHOMY  Puc.5 [lpoyeccop OPTERON
Yy4acTKy HamsTH o oOuieMy kaHaiy. Takas apXUTEKTypa M03BOJISIET 00eceunTh OOJIBLIYIO
KOT€PEHTHOCTH MaMsTH, YeM IIMHHAS.

B pesynbrate cuctempl AMD nydmie macmTaOUpyroTcs, M CKOPOCTh UX OTKJIMKA
00BIYHO OKa3bIBaeTcs Bhimie. Ha priHke ecTh BIOOp Mozeneii ¢ yactotamu 1, 4 — 2,8 [T ¢
MapkupoBkamu 1xx (1-mporeccopHsle cepBepa, pabodre CTaHLUM), 2XX (cepBepa, CTaHLUH J10
2-x mporeccopoB) U 8xx (o 8 mpoueccopoB). Hebomnpmioi, ka3zanoch Obl, 00beM K3I1a 2-T0
ypoBHS (1 MO) MOJHOCTBIO KOMIIEHCUPYETCS UIMHON BBICOKOH IPOM3BOJIUTEIBLHOCTH
HyperTransport, kotopas noaaep;xuaeT yactoty B 1 I'Tn (mya Opteron’ oB mpeaslayero
nokosneHus — 800 MI ).

Bce BblnienepedyrcieHHOE aKTyajabHO IPU [10J00pE MHOTONPOLIECCOPHON CUCTEMBI.
Bbi0op kakol-1M00 KOHKPETHOH apXUTEKTYpbl MOXET ObIThb OCYIIECTBJIEH JIUIIb I0CIHE
aHaJM3a MpenbsIBIIEMBIX K cepBepy 3a1a4. Mbl MokeM J1aTh Bam numib criepyromme obmue
pPEKOMEHIaLUH.

[Tpomieccoper Xeon wuaeanbHO NOAXOAAT st (haili-cepBEpOB U JPYTUX CUCTEM,
KOTOpble He Oynyr oOpabarbiBaTh OOJIbIIOE KOJUYECTBO HE3HAUUTENIbHBIX 3alpOCOB
oHOBpeMeHHO. [Iponeccop npu Takux 3agadyax He «IIPOTOHSIET» dyepe3 ce0s (TO eCTh U Yepes
CBOIO ILIMHY) Ype3MEPHBIA 00bEM JaHHBIX, CIEI0BATEIbHO, «y3KOE MECTO», XapaKTepHOe JJis
cepun Xeon He OyJIeT paJuKaIbHO BIMITH Ha IMPOU3BOAUTENBHOCTh. bosiee Toro, n3-3a
TEXHUYECKUX OCOOCHHOCTEI HEBO3MOXHO YCTAHOBUTD Ha OJIMH CEPBEP CBBIILIE YEThIPEX TAKUX
IIPOLIECCOPOB.

Yacrtora Opteron-oB MeHbILIE, YEM YacToTa IpoleccopoB Intel, oqHaKo OHM UMEIOT
JIpyrue NpeuMyllecTBa, a UMEHHO — alllapaTHYI MOAJEPKKY 64-OMTHOW apXUTEKTYypbl U
BBICOKYIO TPOIYCKHYIO CIIOCOOHOCTb. DTH CepBepbl CHOCOOHBI aJpPECcOBaTh MPAKTUYECKU
HUYEM HE OrpaHUYEHHBIH 00BEeM omepatuBHOW maMsaTH. ONTUMaTbHOE MpPUMEHEHHE
nporeccopoB Opteron — g MOANEPKKH 0a3 AaHHBIX. UYTOOBI 00ECTIEYUTh BBICOKYIO
IPOM3BOIUTENIFHOCTH BB MOXeTe OCTaBUTh HA OJMH CEPBEP 1O BOCHBMH MPOIIECCOPOB.

[Ipoueccops! Itanium 1Mo HECKONBKUM NMPUYMHAM HE CHICKAIM MOMYJISIPHOCTH Cpelu
JIETKUX» U «CpeaHUX» cucTeM. OCHOBHBIE TPUYMHBI — 3aBBIIIEHHAs CTOUMOCTb ITPOLIECCOPOB
U uX «poAHbIxX» miardopm. Kpome Toro npobiema, xapakrepHas eie /uist Xeon’ 0B OCTanach
HEPEIICHHOW, a UMEHHO — NEPETPYKEHHOCTh MPOoIecCOpHOil mMHbL. B HoBOoM unncere E8870
npobiema pelieHa HanpsmMyo, TO ecTh 8-IipolieccopHasi cucTeMa Ha Itanium’ax — 3To Kiacrep
U3 JIBYX 4-TIpOLIECCOPHBIX CEPBEPOB, KOTOpPbIE CBA3aHBl IO  MOJHOAYIUIEKCHON
BBICOKOCKOPOCTHOM IIMHE (CKOPOCTh nepenaun naHHbix 12,8 I'6/cex). Ho cama unes knacrepa
YK€ MPEIIoNaraeT CHUKEHHUE INPOU3BOJUTEIBHOCTH 3a CYET BPEMEHH, NOTPAYEHHOTO Ha
nepejady JaHHBIX OT OJHOTO y3Jla Ha Apyroi. Bece BBIIEN3I0KEHHOE NPSAMO YKA3bIBAET, UYTO
JUTS YETBIPEX -, BOCBMUITPOLIECCOPHBIX CUCTEM Ipolieccopbl Opteron 6osee akTyalbHBbI.

VY4uuThIBass HEBBICOKME YacCTOTHI MPOLIECCOPOB Itanium, MOMHUTE, YTO HET CMbICIA
MPUMEHSTh UX Ha cepBepax cpeqHero kiacca. OnTUMallbHO MPUMEHSTh 3TH IPOLECCOPHI JTUIIb
B KPYITHBIX MHOTOIIPOLIECCOPHBIX cucTeMax (0osee 32 mporeccopos).

Tenepp KOpPOTKO © MHOTosAepHBIX mpoueccopax. (OcHalleHne mpoueccopa
HECKOJIBKMMHU SIIPAMH — 3TO B TIEPBYIO OYEPEIb MOMbBITKA MOTYYUTh MPEUMYIIECTBA KilacTepa
(BO3BMOXHOCTh pachapauieIuTh IMPOIECCOPbI) MPHU OTCYTCTBHM €€ HEJOCTAaTKOB (HU3KOM
CKOPOCTH KOMMYTAIIUU Y3JIOB KJIaCTepHOH cuctembl). HeCOMHEHHO, ycTaHOBKa 2-s€PHOTO
Ipoueccopa HE OKAXKET OTPULATEIBHOIO BIIMSHUSA Ha MPOU3BOAUTEIBHOCTh, HO TAKXKE U HE
JIaCT CYIIECTBEHHBIX MPEUMYIIECTB. [[BYXsI€pHOCTh UMEET CMBICI B pacHapauieInBaeMbIX
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NPUJIOKEHUAX, B TeX, KOTOpbIe 00pabaThIBAIOT OJHOBPEMEHHO OOJIBIIOE KOJIUYECTBO
3anpocoB. Hampumep, cepBep Ha deThipex ABYyXbsaepHbix 3 [T Opteron’ ax Bama
OTIepaAIlMOHHAs CHCTEeMa OyJeT OmpeaelsiTh Kak 16-MpoIeccopHyr CUCTeMY ¢ dacToTou 1,5
I'T'u 1o kaxaoro mpoieccopa.

Bb10op onepaTuBHOI maMATH ISl cepBepa

Pazymeercsi, HUKTO HE >KalyeTcCsi Ha CIIMIIKOM OOJBIIOE KOJIHMYECTBO ONEPATHBHOU
naMsITH Ha cepBepe U B paboueit craniuu. OHaKO MaMsITh AJIsl CEPBEPOB, B OTIMYKE OT NaMSITH
Ha pa0OuYuX CTaHIUSAX CTOUT HAMHOTO JOPOKE M K TOMY K€ MMEET OoJiee CYIIeCTBEHHOE
3HAa4YeHHE B IJIaHE MPOU3BOIUTEIHHOCTH.

Ecnu roBoputh 00 00heMeE MaMSITH, TO 3/1€Ch BCE MHANBUIYATBHO IS KAXKIOH CUCTEMBI
U IIpeabsBisieMblx TpeOoBanuil. [IpakTrka rnokasana, 4yTo Ui cepBepa 06a3 IaHHBIX B CPETHEM
JOJKHO XBaTUTh 256 MO Ha TpeOoBaHUS OMEPAIMOHHON CHUCTEMBI, M0 64 MO Ha KaXIoro
paboTaroniero ¢ 6a30if JTaHHBIX U HE MEHee MOJIOBUHBI OT 00bema Baineit 0a3bl JaHHBIX.

[Tpumep. [na otmena ¢ 6azoii maHHbIX B 5 I'6 m cocrosimero mu3 20 paOOTHUKOB
Heo0X0MMa yCTaHOBKA cepBepa, MaMsATh KOTOporo npesbiiiaet 4 ['0 mamsaru. PaccunteiBacm
3TOT IMOKa3aresb CICIYIOIMM o0pa3om: 256 MO (omepamuonnoit cuctema) + 1280 M6 (20
nosib3oBareseii*64 Mo) + 2,5 I'6 ( mosioBuHa oObema 0a3bl qaHHbIX) = 4035 MO ~ 4 T°6.

Ceifuac B aCCOPTUMEHTE MOJIYJIM MMAMSTH CJIEIYIOMUX 00beMOoB: 256, 512, 1024, 2048,
4096 MO, ogHako NOMHHUTE, 4YTO JJI HOPMAaJbHOW padorhl Bamero o6opynoBanusi
HE00X0IMMO HApaIIMBAHUE MAMATH IyTeM yYIBOEHHUSI HMEKIIEerocsi 00bema.

TPATRIRT

WARRANTY VOID IF REMOVED

RoHS Compliant I}W" HI I"

Puc.6 OmnepatuBHas mamsaTh Ha ocHOBE Moy st DDR3

Ha ceroansimiauii feHp CymecTByeT 2 OCHOBHBIX CTaHIapTa nmaMatu, a umeHHo DDR3
u DDR4. Otinune mex iy HUIMH B CKOpOCTH nepenaun nHpopmanuu. s DDR3 - 1333-1867
MI 1, a it DDR4 - 2133 - 2666 MI'i. ApudmMernka 37ech MpocTa - YeM BBIIIE 9acTOTa, TEM
BBIILIE IPOM3BOAUTENBLHOCTE. OTHAKO YUUTHIBANTE, YTO 3TH CTAHAAPTHI HECOBMECTUMBI MEXY
co0oii u, mpuodpeTas cepBep, OpPUEHTUPOBAHHBIN HAa pOCT B Oy1y1lleM, BbIOMpaiTe miargopmy,
KoTopas nogaepxkusaetr DDR4.
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Puc.7 OneparuBHas namsath Ha ocHoBe Moyt DDR4

Craenyrommii 3HAUUMBIA MOMEHT, TpPeOYIOHIM 0COOO0ro BHUMAHHUS TPU TOKYIIKE
namstH - Hajauuue pynkuun ECC (Error Correcting Code). Dta ¢pyHKIUS OCHAIIACT TaMSTh
CIIOCOOHOCTHIO aBTOMATHYECKHA HCIIPABISATH ONMIMOKH, BO3HHUKAMONIME BO Bpems paborer. K
TOMYy JK€ ONIMOKM TpU paboTe MamsITH OKa3bIBAIOT HEraTUBHBIN 3(dexT Ha ypoBeHb
POU3BOUTEIBHOCTH U Ja)K€ MOTYT IIPUBECTH K TOTEpe BakHO# nHpopmanuun. ECC mamsith
HECKOJIbKO MeJyieHHee, dyeM oObiuHas (~ 5 %) u crouT OHa ropasao IOpOoXke, OTHAKO
HPEICTaBIsICT COO0M 00s3aTEIbHBI KOMITOHEHT JIF00O0M CHCTEMBI, KOTOpasi OPHEHTHPOBAHA Ha
MaKCUMAJIbHYIO HaJICKHOCTb.

Bb100op 1uckoBoO# NMOACHCTEMBI I cepBepa

Br16op MHCKOBOM CHUCTEMBI OISITH KE 3aBHUCUT OT MPEABABISIEMBIX K CEpBEPY 3ajad.
Omnpenenureck, 4YTO BaKHEE AJIs cepBepa - ObICTpas CKOPOCTh MOMCKA JAHHBIX, BO3MOKHOCTb
3a KOPOTKOE BpeMsi 00paboTaTh 00IBIIOE KOJIUYECTBO OJHOBPEMEHHBIX 3alIPOCOB U 00HEM
HOCUTEIIeH U CTOUMOCTb.

Wwmerompyecss Ha pBIHKE JKECTKHE JAWCKHA OTJIMYAIOTCS JPYT OT JPyra CKOPOCTBIO

BpallleHus MIMUHEN, 00beMoM U uHTepdericom noakmtoueHus (SAS, Fibre Channel, SATA3,
NVMe).

SATA-nuckn 00JIanaroT HEOONBIIONH CKOPOCTHIO JIOCTYIIA,
HO uXx o0beMm noxomaut Ao 16 TO, a croumMocTb, HANpPOTHB,
cymectBeHHO HUXke, yeM SCSI. CKopoCTh HIMUHIES ITOCTUTAET
7200 000OpOTOB. DTU NUCKM MICATBHO TMOAXOIAT JUI XpaHEHUs
JAHHBIX, KOTOpBIE 3ampaiinBatoTcsi He ctosb yacto (FTP-cepBepsl,
cepBepsl oo1ero gocrymna B Internet).

Passutnem wumen SCSI moxuo cumrare Fibre Channel.
Hcnonb3oBaHue 3TOro MpOTOKOJA MO3BOJISIET MEepeaaBaTh JaHHBIC
M0 ONTHYECKOMY KaHany. J[aHHbIA wHTEpdEic oTanyaeTcs camoun
BBICOKOM CKOPOCTBIO, HO Ui €ro IpHUMEHEHHs Tpedyercs
crenuaibHas M BecbMa Joporocrosuias HUH(pacTpyKTypa.
OnTumManbHO TPHUMEHSTh JUCKH C JIaHHBIM HHTepdelicom B
Puc.8 SATA-Ouck CUCTEMax, HalpaBJICHHbIX HA MaKCUMaJIbHOE OBICTPOIECICTBHE.
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Puc.9 wuntepdeiice SAS3

SAS3, nHanpaBiieHHBIM KaK Ha IMOBBIIMICHUE MPOU3BOAUTEIBLHOCTH JIMUCKOB, TaK W Ha
yHHPUKAIUIO cucteM XpaHeHus. Pedusr maer o6 maTepdeiice SAS3 (Serial Attached SCSI),
CKOPOCTh TEpelauu JaHHBIX KOToporo mocturaer 12 I'6/cex. DToT mHTEpdEic MO3BOISIET
MOCJIEIOBATEIBHO MOAKII0OUYATh 10 16 256 ycTporictB. Camasi ”HHOBaIIMOHHAS YyepTa SAS - 3T0
MOJIHAS COBMECTHUMOCTh ¢ SKOHOMUYHBIM HHTepdeiicom SATA. DTo mo3BoisieT pa3meiaTts B
O0JIHOM Kopityce s3KoHOMUYHbIE SATA-IUCKH OJHOBPEMEHHO C BBICOKOIPOU3BOIUTEIHLHBIMU
SAS. bonee toro SAS-untepdeiic odecrieunBaeT MOIKIIOYCHHE CTaHAAPTHBIX 3.5’ TUCKOB,
POBHO Kak W 2,5’ JAMCKOB, YTO JI€JaeT €ro ONTHUMAJIbHBIM JUIsl IPUMEHEHUSI B KOMITAKTHBIX
JTUCTOBBIX cepBepax (blade).

HezaBucumo oT BbIOpaHHOrO MHTepdeiica KeaaTelbHO BbIOMPATH HAKONMTEIH C
HauO0oJ/Ib1Ieli BO3MOKHOH CKOPOCTHIO BPallleHUs! IINTUH/eJIS.

Ha 4uTo emé cienyer ooOpamiaTs BHUMAaHKe NPH NOKYIKe cepBepa?

[TpuoputeTHOI 3amaueil cepBepa B KaxkJ0i opraHu3anuu siBisgercs: OecriepeOoitHoe
IIPE0CTABIICHNE CEPBUCOB ITOJIb30BaTENAM. Pasymeercs, HET neaabHON TEXHUKU U PAaHO WU
MO3/IHO KOMIIOHEHTHI MOTYT BBIMTH M3 cTposi. M30exaTh 3TOr0 MOJHOCTHIO, K COXKAJICHUIO
HEBO3MO>KHO, HO BITOJIHE peaslbHO U30€KaTh (paTaabHBIX MMOCIEACTBUI U UCTIPABUTh CUTYALIHIO
B MUHHMMaJIbHbIE CPOKU U ¢ HEOOJBIINMU 3aTpaTaMHU.

Eciu roBopuTh O cTeneHWM HAAEKHOCTH XpaHEHUs HHOOpManuu, TO €€ MOXKHO
YBENIUYUTH 3a cueT co3iaHus RAID (oTkazoycToiumBoi cxembl). MHOrMe IUIaThl MMEIOT
BCTpOeHHbIE KOHTposuiepsl RAID, HO M MX HaIEeKHOCTHP MOXET MojBecTH. lcnonb3yiite
TOJIbKO BHemHHE RAID-KOHTposiepbl [Uisl CO3JaHUsl JIEHCTBUTENIBHO OTKa30yCTONYMBOMN
CXEMBI.

s obecriedenust OecriepeOOMHOCTH PabOTBl PEKOMEHAYyeM IPHMEHSTh CEepBEp, B
KOTOPOM IIPETyCMOTpPEHA BO3MOXKHOCTh YCTAHOBUTDH pe3epBHbIi 010K MUTAHMS, KEJIaTEIbHO
4TOOBI cepBep NoaAepPKUBaJ "'ropsiuyio’’ 3aMmeHy ANCKOB. Bce BhIIen310KeHHOE TO3BOIUT
3aMEHATh OTKA3aBIIME KOMIIOHEHTHI 0€3 OCTAHOBKU CHCTEMBI.
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Puc.10 Pe3epBHblii 610K NUTaHUSA
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IIJIAH HPAKTHYECKOI'O 3AHATUA
TEMA 3AHATHUA: «<KKOHOUT'YPUPOBAHUE CEPBEPOB».

HEJIb: nate npeicTaBiICHHWE M HABBIK pabOThl MO MPO(ECCHOHATBLHON AESITEIBHOCTH B
noa0ope KOHPUTypaluu cepBepa 4epe3 HHTEPHET pecype MO/ KOHKPETHYIO 33/1a4y:

a) AMAAKTUHYECKAs: HAy4YuTh pabdoTaTh C CaTOM IO KOH(UTYPUPOBAHHUIO CepBepa, depes
BBIOOp €ro XapaKTepUCTHK

a) o0pa3oBaTejbHAsi 3HAKOMCTBO C TE€XHOJIOTUH KOH(MUTYpAIMH U ITOPUTMOM paboTHI ¢
calToM-KOH(UIypaTopoM

0) pa3BuBalOLasi OCBOCHHE HOBBIX TEXHOJIOTHIA PabOThI ¢ HH(pOpMaIuei

B) BOCIIUTATEJbHAS HAYUYUTh KYJIbType paOdOThl C HUHTEPHET-IIOPTAJIOM 110 IPOHECCUN.

3ATAYM:

- [lomyunTh mpencTaBieHUEe W HABBIK paOOTHI C MHTEPHET pecypcaMu B MpodeccrOHAIbHON
JESATEIIBHOCTH 110/l KOHKPETHYIO 3a/1auy.

- OCBOUTH TEXHOJIOTHIO KOH(DUTYpHUPOBaHUs CEpBEpA MO Pa3HbIM OCHOBAHUS U 3aJja4aM.

- [TonmyunTh HaBBIK pabOThI ¢ UHTEPHET-TIOPTAJIOM I10 PO(ECCUH.

THUII YPOKA : 3aKperjieHue 3HaHWM, HX cucTeMatusauus U (popMHUpoBaHUE
YMEHHI U HaBBIKOB pa0OThI ¢ MHTEPHET-TIOPTAJIOM.

Bpems BbinosiHenus: 4 yaca.

®opma OpraHu3alny ypoKa: - (hpoHTaANIBHAS
Metoabl 00yueHus: - NpuoOpeTeHrne 3HaHu|
- (hopMupoBaHNE yMEHUI U HaBBIKOB
- PENpPOLYKTUBHBIN
HpuHUMnLL
® JIOCTYIHOCTB;
® HAay4HOCTb;
o uddepeHumaus;
e npodeccuoHalbHask HalPaBIEHHOCTb.

Oo0ecneuyenue 3aHATHA:
- KOMIIBIOTEp C 1OCTYNOM B MIHTEpHET
- METOJIMYECKOE MTOCOOUE O MPAKTHUECKOH paboTe

Hcnosb3yemMble 3JIeMEHTBI YPOKA! - aKTyallM3alus paHee U3y4YEeHHOI0 MaTepuana
- KOHTPOJIb U OLIEHKA 3HaHWW U YMEHUI
- caMOCTOsATeNIbHAs paboTa

MemnpeuMeTHue CBA3MU: - I/IH(bOpMaI_II/IOHHBIe TCXHOJIOTUH, CIICU.ITPEAMCTBI, S KOHOMHUKA.

CnmMcok HCHOJIb30BAHHBIX MAaTepHasoB: TexHUYecKas JAOKYMEHTAllUsl K CepBepaM,
MaTepHaybl JAHHOTO TTOCOOUSI.
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HPOPECCUOHAJIIBHASA HAITPABJIEHHOCTD

TeopeTnyeckuil ¥ MPAKTUYECKUI MaTepUall JICHKUT:

«.B obmactu TpPOPECCHOHATBHONW  JEATENPHOCTH  OOYYaloOUIMXCS:  YCTaHOBKA,
o0CIyXKMBAaHUE U MOJEpPHHU3ALUS CPEACTB BBIYUCIUTEIBHOW TEXHUKH, B TOM YHCIIE
anmapaTHOTO ¥ MPOrPaMMHOTO 00ECTICUeHUS TEPCOHATBHBIX KOMIIBIOTEPOB, CEPBEPOB, a TAKKE
nepudepuiHbIX YCTPOHUCTB, 000PYIOBaHUS U KOMITBIOTEPHON OPITEXHUKH.

O0bexTamu npogecCHOHATBHOU AeSITeILHOCTH SBIISIIOTCSA:

no npogeccun 09.01.01 «Hamaguuk annapaTHoOro U NporpaMMHoOro odecnedeHus»
e anmapaTHoe M TPOrpaMMHOE OOecreueHHe IEePCOHATBHBIX KOMITBIOTEPOB M
CEpBEPOB;
e uH(pOPMALMOHHBIE PECYPCHI JIOKAIBHBIX U IN100aJIbHBIX KOMIIBIOTEPHBIX CETEH.
no cnenuajbHocT 09.02.02 «KomnbrorepHbie ceTn»
® KOMIUIEKCBI M CHUCTEMbl Ha OCHOBE AaNIaparHbIX, IPOrpaMMHBIX U
KOMMYHHUKAI[MOHHBIX KOMIIOHEHTOB MH(OPMALMOHHBIX TEXHOJIOTHI; CpeacTBa
obecriedeHrss MHGOpPMAITMOHHONW 0€30MacCHOCTH; WHCTPYMEHTAJBHBIE CPENCTBA
JUI OKCIUIyaTallMM CETEBBIX KOH(Urypauuil; HMHCTPYMEHTAPHH IOAICPKKU
CEeTEBbIX KOH(PHUTypaInii;
® CeTeBble pecypchl B MH(POPMAIMOHHBIX CHCTEMAaX; MEPONPHUATHS TEXHUIECKOTO
KOHTPOJISI paboTOCHOCOOHOCTH KOMITBIOTEPHBIX CETEH; MepBUUYHBIE TPYIOBbIE
KOJUIEKTHBBI.

OOyuaromuecs, u3ydas MaTepual TOTOBUTCS K CIEAYIOLUIUM BHAAM AeSITeJIbHOCTH:
no npogeccun 09.01.01 «Hanaguuk annapaTHoro u NporpaMMHoOro odecnedeHns»

e OOcnyXHUBaHHE aNMapaTHOro OOECHeueHHs] MEePCOHAIbHBIX KOMIIBIOTEPOB,
cepBepoB, MepudepuiHbIX YCTPOWCTB M OOOPYIAOBaHUS, KOMIIBIOTEPHOMH
OPITEXHUKHU.

e MoaepHu3zalusi anmapatHoro oOOECHeueHUsi MEePCOHAIBHBIX KOMIIbIOTEPOB,
CepBepOB, NepU(PEepUIHBIX YCTPOMCTB U 060PYAOBAHMUSL.

no cnenuajbHocT 09.02.02 «KomnbrorepHbie ceTn»

® CONPOBOXKJEHUE, HACTPOWKA M aJIMUHUCTPUPOBAHHE CUCTEMHOIO U CETEBOTO
IIPOrpaMMHOT0 00ecCHeueHusl; dKCIUTyaTaluuss U 0OCITy)KMBAaHUE CEPBEPHOIO MU
ceTeBoro 00OpyAOBaHUS; IMArHOCTMKA W MOHUTOPUHI pabOTOCIOCOOHOCTU
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB; obecrieyeHne L[EJIOCTHOCTHU
pesepBupoBaHus uHpopMmanuu U UHOOPMAIIMOHHONW 0€30MacHOCTH OOBHEKTOB
CeTeBOI MH(PPACTPYKTYPHI.

® yyacTue B IPOEKTUPOBAHUM CETEBON MHPPACTPYKTYPHI.

® HKCIUTyaTanusi 0ObEKTOB CeTeBON MHPPACTPYKTYPHI.

OOyuaronmiics OBJIAZICBACT npodeccuOHaTbHBIMU KOMIIETEHIIUSIMH,
COOTBETCTBYIOIIMMHU BUJAM JI€ATEIbHOCTH:

ITo npodeccun 09.01.01 «Hanaguuk annapaTHoro ¥ NporpaMMHOro odecreveHus»

5.2.1. OGcnyxuBaHHE aNmapaTHOr0 O0OecleYeHHs] MEePCOHAIbHBIX KOMIIBIOTEPOB,
CepBepOB, NMEepUPEPUITHBIX YCTPOICTB U 000PYAOBAHUS, KOMIBIOTEPHONH OPTTEXHUKH.

[IK 1.1. BBOoAuTH cpeacTBa BHIYUCIUTENbHON TEXHUKH B IKCILIYATALUIO.

5.2.3. MopepHu3anus anmnapatHoro oO0ecredyeHusi IMEePCOHATBHBIX KOMIIBIOTEPOB,
cepBepoB, NepupepUHbIX YCTPOUCTB U 000PYI0BaHUS.
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IIK 3.1. OnTUMH3HPOBATH KOH(PUIYPALMIO CPEACTB BBIYHCINTEIbHON TEXHHUKH B
3aBHCHUMOCTH OT NpebsABJIseMbIX TPeOOBAHMII M pelIaeMbIX N0J1b30BATEEM 32/1aY.

[IK 3.2. ¥Ypaasitb M /100aBJSITh KOMIIOHEHTBHI NEPCOHAJIBHBIX KOMIIBIOTEPOB M
cepBepoB, 3aMEHATh HA COBMECTHMBIE.

IIo cneunanabHocT 09.02.02 « KoMmnboTepHbie ceTH»

5.2.1. YyacTue B IpOCKTUPOBAHUU CETEBON HHPPACTPYKTYPHI.

IIK 1.2. OcywmecTBjasiTh BbIOOP TEXHOJOIMH, WHCTPYMEHTAJBbHBIX CPEICTB H
CPeACTB BBIYHCJIMTEJbHOH TeXHHKHM IIpU OpraHu3aluu Ipolrecca pa3paboTKu U
UCCIIeIOBaHMs 0OBEKTOB MPO(eCcCHOHANBHOMN 1eATEIbHOCTH.

[IK 3.1. ¥YcranaBiauBaThb, HACTPaMBaTh, 3JKCILIyaTHPOBATH M 00CIY:KMBATh
TeXHHYeCKHe U POrpaMMHO-AaNNAPATHBIE CPeICTBA KOMIIBIOTEPHBIX CeTei.

5.4.5. YyacTre B MOJICpPHU3ALMH CETEBOU HHPPACTPYKTYPHI.

IIK 5.2. Pa3pabaTbiBaTh NpeAJIOKeHHUS MO0 COBEPUIEHCTBOBAHUIO M NMOBbIIIEHHIO
3¢ peKTUBHOCTH PadOThI ceTeBOil HHPPACTPYKTYPHI.

IIK 5.5. IlpoBoauTH 3KCHEPUMEHTHI MO 3aJaHHOW METOAMKE, BHINOJIHATH AHAJIU3
pe3yJbTaToB.

OOyuaromuiics, OCBOUBILIUH JaHHYIO TEMY,

JIOJDKCH MOJYYHTh o0IIHe KOMIeTeHIIMH, BKIIOYaloOmue B cedd  cleayromme
CIIOCOOHOCTH:

no npogeccuu 09.01.01 «Hanaguyuk annmapaTHoro U NporpaMMHOro odecredeHus

OK 2. OpranuzoBbIBaTb COOCTBEHHYIO JA€ATEIbHOCTh, UCXO/S U3 LIEJU U CIIOCOOOB €€
JOCTHKEHUS, OTIPEJEIICHHBIX PYKOBOJUTEIIEM.

OK 3. AnanmusupoBarh pabO4yl0 CHUTYaIMIO, OCYIIECTBISATH TEKYIIUH M WTOTOBBIN
KOHTPOJIb, OLEHKY M KOPPEKIHIO COOCTBEHHOW AEATENLHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yabTaThl CBOEH pabOTHI.

OK 4. OcymecTBiare MNOUCK HHpOpManuu, Heobxomumon g 3ddexkTuBHOrO
BBINOJIHEHHSI TPO(ECCHOHATFHBIX 3a]1a4.

OK 5. Hcnonb3oBate HMHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npohecCuOHATbHON NeSTENbHOCTH.

ITo cnenuanbuocTH 09.02.02 «KoMnboTEepHBIE CETID)

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO IESTEIBHOCTh, BBIOUPATh THUIIOBBIE METOJBI H
CIocoObI BRIMOJTHEHUS TPO(ECCHOHANTBHBIX 3a/1a4, OIIEHUBATh UX 3(h(PEKTUBHOCTH U Ka4eCTBO.

OK 3. [IpuHuMath penieHusi B CTaHIAPTHBIX U HECTAHJAAPTHBIX CUTYalMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisTh TOUCK H HCIOJb30BaHUE HHPOPMAIUU, HEOOXOAMMON IS
3¢ (PEKTUBHOTO BBITTOJTHEHUS PO()ECCHOHATBHBIX 3a/1a4, MPO(eCCHOHATBHOTO ¥ IMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonp3oBath HMH(POPMALIMOHHO-KOMMYHHMKAI[MOHHbIE  TEXHOJIOTUH B
npohecCHOHANBEHOM NeSTeLHOCTH.

OK 9. OpueHTHpOBATHCS B YCIOBHUSIX YaCTOW CMEHBI TEXHOJOTHUN B TPOPECCHOHATIBHON
JeATensHOCTHN .

1 ®rocC 09.01.01 «Hanaaumk annapatHoro n nporpammHoro obecneueruna n 09.02.02 «KomnbloTepHble ceT»
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CTPYKTYPA YPOKA

1. Opranu3anoHHbIIi MOMEHT.  a) ITOCEIIAeMOCTb,
0) IMOArOTOBKA K 3aHSTHIO,
B) COOOIIIEHUE TEMBI, LIeTICH 3aHATHS.

2. AKTyaJu3anusi OMOPHBIX 3HAHMIA

3HaHUS TPUHLOUIOB pabOThl Ha KIABMATYPE M «MBIIIKE», HaBbIKa Pa0OTHI MO 3aIlyCKy
NPUKIATHOTO  MpOrpaMMHOro  obecrieueHus  (Opaysepa), omepauuii  co3gaHus U
peIaKTHPOBAHUS TEKCTOBOTO (haiiina

3. OcBoenue anroputMa paboThl 10 KOH(PUTYPUPOBAHUIO CEPBEPOB.

4. Iony4yeHne HaBBIKA paOOTHI C Pa3IMYHBIME ITOAXO0AaMHU MO0 KOH(DUTYPHUPOBAHUIO CEPBEPOB.
5. OrpaboTka ymeHus OGOPMIISATh AaHAIUTUYECKYIO OLEHKY MOIXO0J0B KOH(PHUTYpHUPOBAHUS
CEpBEPOB.

6. IlpodecconaibHASA HANPABJEHHOCTD - CIIOIH30BaHNE HH()OPMAITMOHHBIX PECYPCOB
HuTepHeT B npodeccnoHanbHOM e TeNbHOCTH - KOH(UTYpUpOBaHUE cepBepa.

X0/ BHINTOJTHEHH A

1. O3HaKOMHTBCS B METOJUYECKOM ITIOCOOMHU C OOLIMMHU MTOIXOAaMHU K BEIOOpY cepBepa u

CEpBEPHOTO 000PYIOBAHHS.

BkirounTh KoMIbroTep.

OcymiecTBUTh HASHTU()UKALIUIO TI0JIH30BATEINS B CHCTEME.

3arpys3urb Opay3ep U BBINTH Ha CTpaHUUKY o azpecy:

https://brigo.ru/configurator_server/

5. Jlanee cnenoBaTh MHCTPYKIHMM IO paboTe ¢ MOPTAIOM B METOAMYECKOM MOCOOMU B
paznene llpakTuueckas padora.

6. VuauBuayanbHble 3agaHus o BapuanTam B [Ipunoxenun 1 u 2.

7. TloaroToBUTH OTUETHI IO pa3jesaM MpaKTHUYeCKUX 3agaHuil Nel-4.

o

B xagecTBe oTuera 1o KOHGUTYpUPOBAHUIO:
- HOATOTOBUTH CKPUHILIOTHI BBIIIOJIHEHHS IIATOB U MOJYYEHHBIX PE3YJIbTaTOB
- QHAJIUTUYECKU OLIEHUTH MOJIYYEHHBIE PE3YIIbTATHI U CJETIATh BHIBOIBI.
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IMPAKTUYECKASA YACTD

KoHduryparop cepeepos

Kongmiryparop Kowpmryparop

PO iy NO CNBUMENERLIM

w5

Konwpwryparop PRO FoTORWE peliaHng

CRONPUTypupyviTe 1ANPOC CNeLlL. e

MHE CopBeD

XoJ BBINOJIHEHHUS :

1. BxiouuTh KOMIBIOTED.

Ocy1ecTBUTh HISHTU(UKALIUIO MTOJIH30BATENS B CHCTEME.

3. 3arpy3uth Opaysep 51 BBITH Ha CTpaHUYKY 1o azapecy:
https://brigo.ru/configurator_server/

4. Jlanee cienoBaTh UHCTPYKIIMU O padOTE C MOPTAJIOM B METOAMYECKOM IMOCOOMH B

paznene IlpakTnyeckas padora.

NuauBunyansHble 3a1aHus 110 BapuanTaM B [Ipunoxenun 1.

6. IloAroTOBHUTH OTUETHI MO pa3enaM MpaKkTUIeckor paboTsl Nel-4.

N

o

B kauecTBe oT4eTa O KOHPUTYPHUPOBAHUIO:
- IOATOTOBUTH CKPUHIIOTHI BHIMOIHEHMSI IIATOB U MOJIYYEHHBIX PE3yJIbTaTOB
- aHAJIUTUYECKU OLICHUTH MOJIyYEHHBIE PE3YJIbTAThl U CIEIATh BBIBOBI.
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3AZTAHME 1. KOH®OUTI'YPATOP CEPBEPA 11O 3AIAYY

KoHdurypatop cepsepos

Kospwryparop
N0 CNELMDMIILIV

PaCwet Copeepia 004 APy
¥ WIpyNy & poGan

O T MO T

-,
S .,

Kowgwryparop PRO foTosse pewesnn

Crosdurypepyire Janpoc cney. uess
MHC CepaeD

3aganue 1.1. OnpeneauTbes ¢ 3a1a4aMil cepBepa M J1aiiTe HX 000CHOBaHMe.

CymecTByeT COOTBETCTBYIOLIMM HaOOp Takux 3afad. J{is monb3oBarens CTaHOBUTCS
Ba)XHBIM MTPABHIILHO CAMOOIIPEIEIUTHCS B TOCTAHOBKE PEIIaeMbIX 3a71ad OyIyIIIIM CEPBEPOM.
Haubosnee yacta ucnonb3yemsie 1 (popMynupyemble 3a1a4i IPUBEICHbBI HUXKE.

3agaum cepBepa:
TepmunanbsHbIil cepBep (1)

Cepeep 1C (2)
CYBJ MS SQL (3)

daiinosslii cepsep (4)

OIS T

Konrposiep momena (5)
ITouroBsiii cepsep (6)

Be6 ceprep (7)

i T T

Cepsep Buptyanusanuu (8)

3ananue BeImonHsAeTcs 1mo BapuantaM (Ilpunmokenue 1), BapuaHT 3amauu cepBepa
yKa3aH B BUJIC HOMEpPA B KOHIIE CITUCKA 3a7a9u cepBepa (CM. BBIIIE).

s BbIOOpa 3amauM, YKaXXHUTE€ MBIIIKOM Ha MEPEeKII0YaTeNlb COOTBETCTBYIOIIETO
MyHKTA.
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3ananue 1.2. Yka:kuTe 0:Kku1aeMyI0 Harpy3Ky Ha cepBep

Crenmyromuii mar nmpu BeIOOpE cepBepa sSBISIETCS ONPEEIICHUE 0XKUIAEMON HArpy3Ky
Ha CepBep INpH €ro SKCIulyaTanuu. Yaime BCero Harpys3ka OINpeAessieTcsl KOJIUYeCTBOM
MIOJIKITFOYAaEMBIX TEPMHUHAJIOB (IIOJIB30BATENICH ), YTO MPOSIBIISICTCS M TIPU CAMOM OTIPE/ICTICHUN
[IEHBI IKCIUTyaTalllH, TaK KaK o0ecrieueHue paboThl cepBepa OCYIIECTBISETCS TPUOOPETEHUEM
KOJINYECTBA JIMIIEH3UH, COOTBETCTBYIONIMX KOJMYECTBY IOJAKIIOYACMBIX MOJb30BaTEICH
(MammH).

3amanue BbemonHsercss 1o Bapuantam (IIpwiokenwe 1), B KadecTBe BapUaHTOB
0KH/IaeMOii HArPY3KH Ha cepBep BbiOMpaere u3 Boinaaatoniero crucka :(40 - 80 - 60 — 100)

| YKaXuTe oXuaaemyto Harpy3ky Ha cepeep

Ho 40 none3ceatenei, paboTta ¢ 1 npunoxeHuem
Ho 80 nons3oBatenei, paboTta ¢ 5 NpUNoHeHuaMK

Ho 60 none3ceaTenei. nonHoueHHaA paboTa B TepMWHANE C TOHKWX
KMMEHTOB

Ho 100 none3oBaTteneit, NonHoUeHHaA paboTa B TEpMHHAnNeE C
TOHKMX KMWMEHTOB, KNACTEPM3aLMA C pacnpefeneHUem Harpysku

3ananue 1.3 BoiOepure THI KOpIyca.
[Tpu skcruTyaTanuu cepBepa sl oJIb30BaTe sl MMEET 3HAYCHUE KaKOTo THIIA y cepBepa

KOpIyC, st ero ycraHoBKH. CerogHs CyIIECTBYET HECKOJIBKO BapHaHTOB CEPBEPHBIX
kopmycoB - bamms / Tower, Croiika / RackMount pasHbIx THIIOpa3MEpOB.

{1
i A
f" —_———

Bammsa / Tower Croiika / RackMount

3ananue BeinonHsercs no BapuantaM (IIpunoxxenue 1), B kauecTBe BapuaHTOB
(HeueTHble BapuaHThI BEIOMPAIOT TUIT Kopiiyca — Bammmsi, Yetnole - Croiika).
Jly1s BEIOOpA yKaXUTE MBIIIKOW Ha MEPEKIIIoYaTellb COOTBETCTBYIOIIETO MyHKTA.

3ananue 1.4 Boioop niatdopmbl cepBepa.
[Ton mnatdopmMoil MOHMMAETCS TPOU3BOAUTENL-(GUPMA CHEHHATUZUPYIOIIMECS Ha
BBIMTYCKE CcepBepHBIX ImiarGopm. Hmke mnpuBeneHsl Hambojee 4YacTo IpHOOpeTaecMble U

AKCIUTyaTUPyeMBbIe MIaT(GOPMBI.
3ananue BbInonHseTcss nmo BapuantaM (IIpunoskenue 1), B KadecTBe BapHAaHTOB

BBIOMpAETCst HOMEp MIaT(GOpPMBI.
Jlns BbIOOpa Ha calTe yKaXUTE€ MBIIIKOM Ha MEPEeKIIIoYaTeNlb COOTBETCTBYIOIIEH

1aT(HOPMBI.
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Kakywo niardopmy npeanouuraere:

) SUPERMICRQ e

- lenowvo 2 Lenovo

- f-i ELE. 3 ASUS

4 Intel

" (inteD)
° D%I.’I.‘ ol

/

3ananue 1.5 Be10op onepanmoHHOI cUCTeMBI /sl pellIeHUs 32124 CePBEPOM.

Beibop omepannoHHON CHCTEMBI TPEAINONIaraeT, YTO IMOJb30BaTelbh O0JagaeT
onpeieieHHBIMU HaBblIKaMH paboTel ¢ Takoil OC, oHa g Hero ynoOHa B pelICHUU
MIOCTaBJICHHBIX 3aJa4 JJIs CepBepa.

Bam mpesuiaraercss OTMETHTh OAMH W3 BapUAHTOB, JJIS BBIOOpa Ha CaiTe YKaXHTe
MBIILIKOHM Ha MEPEKIYATEIb COOTBETCTBYIOLIEH ONEPALIMOHHON CUCTEMBI:

= He ycranaBauBats OC

o § 'l y OC Windows
/]

. OC Linux

-

3ananue BbinoiHsercs no BapuantaM (Ilpunoxxenue 1), B kauecTBe BapuaHTOB
(Heuernsbie BapuanTsl BeiOuparor OC Windows, yetnsie - OC Linux)

3ananue 1.6 Boioop npoueccopa noj cepsep.

Ha ceronusiiHeM pbIHKE MPOLECCOPOB IS IETKUX», «CPEIHHUX» CepBEpOB. PBIHOK
nojesieH Mexay nByms auaepamu Intel u AMD c ux nuneiikamu, Opteron, Itanium, Xeon. Jlis
TOT0, YTOOBI BEIOPATh HEOOXOIMMO OTPEACITUTRLCS C CEPUEH U MOJIECTIBIO TIPOIECCOpa.

3ananue BeinonHsercs no Bapuantam ([Ipunoxenue 1).

IlepBoe uyTO HEOOXOIUMO cHeNaTh — 3TO BBIOpATh CEPHIO IPOLIECCOpa U3 BHU3
PacKpBIBAIOIIETOCs CIUCKA - 3 BapuaHTa (CM. HIDKE):

Intel® Xeon® E5-2600 v4 j
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1111 I'Ipou,eccop:

T BriBepuTte cepuio npoueccopa...
Intel® Xeon® E5-2600 v4
Intel® Xeon® E3-1200 v6

Intel® Xeon® E5-1600 v4

I[anee BLIGCpI/ITe MOJICJIb IIPOLICCCOPa U3 BHU3 PACKPBIBAIOIICIOCA CIIMCKA:
I BbiGepute mogenb npoueccopa... j

Jlns kaXknou cepuu IpoLeccopoB CBOM CIIMCOK MOJENEH.

Ll I'Ipoueccop:

LLLL

D Intel® Xeon® E5-2600 v4

BriGepuTe Moaens npoueccopa...

E5-2603 v4 1.70GHz, 6C/6T, 15M, 6.40GT/s, 85W, DDR4-1866
E5-2609 v4 1.70GHz, 8C/8T, 20M, 6.40GT/s, 85W, DDR4-1866
E5-2620 v4 2.10GHz, 8C/16T, 20M, 8.00GT/s, 85W, DDR4-2133
E5-2630 v4 2. 20GHz, 10C/20T, 25M, 8.00GT/s, 85W, DDR4-2133
E5-2640 v4 2.40GHz, 10C/20T, 25M, 8.00GT/s, 90W, DDR4-2133 =

E5-2650 v4 2.20GHz, 12C/24T, 30M, 9.60GT/s, 105W, DDR4-2400

EEE

E5-2660 v4 2.00GHz, 14C/28T, 35M, 9.60GT/s, 105W, DDR4-2400

E5-2680 v4 2.40GHz, 14C/28T, 35M, 9.60GT/s, 120W, DDR4-2400

Mpoueccop:

D Intel® Xeon® E3-1200 v6

BribepuTe Mogents npoueccopa...

E3-1220 v6 3.0GHz, 4C/4T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1225 v6 3.3GHz, 4C/4T, 8MB, 8.0GT/s, 73W, DDR4-2400
E3-1230 v6 3.5GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400

LE

E3-1240 v6 3.7GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1245 v6 3.7GHz, 4C/8T, 8MB, 8.0GT/s, 73W, DDR4-2400 -

E3-1270 v6 3.8GHz, 4C/8T, 6MB, 8.0GT/s, 72W, DDR4-2400
E3-1275 v6 3.8GHz, 4C/8T, 8MB, 8.0GT/s, 73W, DDR4-2400

LE

E3-1280 v6 3.9GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1285 v6 4.1GHz, 4C/8T, 8MB, 8.0GT/s, 7T9W, DDR4-2400
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L Mpoueccop:

D Intel® Xeon® E5-1600 v4

Bribepute mogent npoueccopa... -
E5-1620 v4 3.50GHz, 4C/8T, 10M, 5.00GT/s, 140W, DDR4-2400
E5-1630 v4 3.70GHz, 4C/8T, 10M, 6.40GT/s, 140W, DDR4-2400

@ | E5-1650 v4 3.60GHz, BC/M2T, 15M, 5.00GT/s, 140W, DDR4-2400

@ E5-1660 v4 3.20GHz, 8C/16T, 20M, 5.00GT/s, 140W, DDR4-2400
E5-1680 v4 3.40GHz, 8C/1M6T, 20M, 5.00GT/s, 140W, DDR4-2400

Kpome 3Toro B nepBoii cepuu mporeccopa MOXKHO yKa3aTh KOJIMYECTBO IIPOLIECCOPOB
(1 mmm 2), ecnu 3TO MPEyCMOTPEHO CXEMOTEXHUKOM (T.€. TOCTYITHO JJIS ONIPEACIICHNUS )
1 -

3aganue 1.7 Bbi0op onepaTuBHOI NaMATH.

3amganue BoinonHsAeTcs no Bapuantam ([Ipunoxenue 1), B kauecTBe BApuaHTa BEIOSpUTE
orpeenEHHbI 00bEM ONEPATUBHOM MaMATH B 3aBUCHMOCTH OT PELIaeMOM 3aJa4l CEpBEPOM
COIJIACHO WHIMBH/YaJbHOMY 3a[[aHUIO.

Beibop oOwvema omepatuBHOil mamstu ot 2Gb mo 1024Gb ocymiectBisieTcs u3
BBIIIA/IAIOMIETO CITHCKA:
| BbiGepuTe onepaTMBHYO NaMsATh... j

CnucoK I0CTYINEH TOJIbKO MOCIIE BBHITIOJIHEHUS 3a1anus 1.6

[FRnn] OnepaTtvBHas NamaTh:

@ BribepuTe onepaTUBHYH NamATE. ..
2Gb DDR4
4Gb DDR4

8Gb DDR4

o 12Gb DDR4

16Gb DDR4 -

3aganue 1.8 Bo10op AnckoBoii cucTeMbl 1151 cepBepa.

BbeiOop AMCKOBOM CHCTEMBI 3aBHCUT OT NpPEIbABISEMBIX K CepBepy 3ajadu.
Omnpenenurech, YTO BakHEE ISl cepBepa - OBICTpasi CKOPOCTh MOKUCKA JAHHBIX, BO3MOKHOCTh
3a KOPOTKOe BpeMsi 00paboTaTh 00JbII0E KOJMYECTBO OJTHOBPEMEHHBIX 3allPOCOB HIIM 00BEM
HOCHUTEJIEH.

3ananue BoInoHseTcs o Bapuantam (IIpunoxkenue 1), B kauecTBe BapuaHTa BbIOEpUTE
OTpeNIeEHHYIO TUCKOBYIO CUCTEMY (YKa3aB €€ «MBIIIKOW») U €€ 00BEM - BBIOPAB €0 U3 BHU3
CHAJAIOIIero CHHUCKa, COTJacHO WHIMBUAYAJIbHOTO 33JaHMs, a TaKXkKe KOJHYECTBO TaKUX
cucteM (MepesBUHYB JBH)KOK BIIPaBO Ha TO KOJHYECTBO KOTOPOE BaM Tpedyercs) B
3aBHCHUMOCTH OT peIaeMoi 3a7aull CEpBEPOM:
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[uckoBasa cucTeMa:
1 8AS

() SATA

(e) SSD

55D 150Gb SATAS 6Gb/s Enterprise

[HobaBuTe ellle aMCK

1. SAS - BapuaHTBI

&

IuckoBas cuctema:

(®) SAS

() SATA 1 SSD

HDD 300Gb SAS 12Gb/s 15K 128Mb Enterprise
HDD 600Gb SAS 12Gb/s 15K 128Mb Enterprise
HDD 300Gb SAS 12Gb/s 10K 128Mb Enterprise
HDD 600Gb SAS 12Gb/s 10K 128Mb Enterprise
HDD 900Gb SAS 12Gb/s 10K 128Mb Enterprise
HDD 1.2Tb SAS 12Gb/s 10K 128Mb Enterprise

HDD 1.8Tb SAS 12Gb/s 10K 128Mb Enterprise
HDD 2.4Tb SAS 12Gb/s 10K 128Mb Enterprise

HDD 1Tb SAS 12Gb/s 7200rpm 128Mb
Enterprise

HDD 2Tb SAS 12Gb/s 7200rpm 128Mb
Enterprise

HDD 4Tb SAS 12Gb/s 7200rpm 126Mb
Enterprise

HDD 6Tbh SAS 12Gb/s 7200rpm 256Mb
Enterprise
HDD &Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise

HDD 10Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise

HDD 12Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise

p i
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.

SATA - BapuaHTbI

[OwuckoBas cuctema:
@ (1 SAS  (®) SATA
o

HDD 8Tb SATA3 6Gb/s 7.2K 256Mb Enterprise

HDD 1Tb SATA3 6Gb/s 7.2K 128Mb Enterprise - IIIIIIIIIIII
HDD 2Tb SATA3 6Gb/s 7.2K 128Mb Enterprise IIIIIIIIIIII
HDD 3Tb SATA3 6Gb/s 7.2K 128Mb Enterprise
HDD 4Tb SATA3 6Gb/s 7.2K 128Mb Enterprise
HDD 6Tb SATA3 6Gb/s 7.2K 128Mb Enterprise

-

HDD 10Tb SATA3 6Gb/s 7.2K 256Mb Enterprise I

HDD 12Tb SATA3 6Gb/s 7.2K 256Mb Enterprise

SSD - BapuaHTBI
,D,MCI{CIBaFl CUCTEMA:
1V SAS () SATA  (®) SSD

BribepuTe OMCKM. ..

SSD 100Gb SATA3 6Gb/s Enterprise
SSD 150Gb SATA3 6Gb/s Enterprise
S5D 200Gb SATA3 6Gb/s Enterprise
55D 240Gb SATA3 6Gb/s Enterprise

SSD 400Gb SATA3 6Gb/s Enterprise
SSD 480Gb SATA3 6Gb/s Enterprise

SSD 800Gh SATA3 6Gb/s Enterprise
SSD 960Gb SATA3 6Gb/s Enterprise
S50 1.2Tb SATA3 6Gb/s Enterprise
S5D 1.6Tbh SATA3 6Gb/s Enterprise
55D 1.92Tb SATA3J 6Gb/s Enterprise
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B pe3ymbraTe BBIMONHEHHBIX MOCIEAOBATEIBHO IIaroB ¢GopMupyercss Habop
XapaKTepUCTUK COOTBETCTBYIONIEH 3aJaHHON KOHGUTYypaluu Oyayliero cepeepa:

Bam 6ynymmii cepsep (10 BeIOOpa):

IIponeccop: He BbIOpaHO

3agaya cepBepa: TepMuHaIIBHBIN cEpBEP
OneparuBHas aMsATb:  HE BBIOpaHO
[TnaTdopma: HE BBIOpaHO

JuckoBas cucrema: He BbIOpaHo -0 mT.

OHepaHI/IOHHaﬂ CHUCTEMaA: HC BBI6paHO

Bam 6ynymwmii cepsep (mmociie BpIOOpa):

e IIpoueccop: Intel® Xeon® E5-1600 v4
e 3anaua cepBepa: TepMuHanbHbIl cepBep

e OmneparuBHas namaTh:16Gb DDR4

o Ilnardopma: supermicro

° I[I/ICKOBa}I CHUCTEMA.
o HDD 6Th SATA3 6Gb/s 7.2K 128Mb Enterprise -4 .
o SSD 240Gb SATA3 6Gb/s Enterprise -1 .

e Omnepanonnas cucrema: Windows
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3AJAHME 2. KOH®UT'YPUPOBAHHUE 11O CIIEHUPUKAIINN

(monGop cepBepa MO TEXHHYECKOMY 3aJaHHIO)

KoHdurypatop cepsepos

Kondpuryparop Kouchuryparop
nog sanasy no cneunpuaum

flanbop cepocpa no
T LT -~y AL

Kovpwtyparop PRO Fotoasie pewenvn

———
/
/

Croudmrypupyire Janpoc cnew. LeHsl
MHE Cepaep !

3ananue 2.1 HazHayeHue cepBepa:
BriOepute cBOit BapuaHT Ha3HAUYEHUS cepBepa.

YKaKWUTe HazHa4YeHve cepsepa - |

TepmunanesHbiit cepsep (1)
Cepgep 1C (2)
CYBJ MS SQL (3)

daiinosslii cepsep (4)

OIS TS T

Kontposmrep nomena (5)
ITouToBsrit cepsep (6)

Be6 ceprep (7)

i T TS T

Cepsep Bupryanusaiun (8)

3ananue BeIMoNHAeTcs 1mo BapuantaM (IIpunoxenuwe 2), BapuaHT 3aqaud cepBepa
yKa3aH B BUJIC HOMEpPA B KOHIIE CIIMCKA 33/1a4u cepBepa (CM. BBIIIE).

Jl1is BBIOOpA 3a7auu, YKAXKUTE MBIIIKOW U3 BBIMAJAIONIETO CIHCKA COOTBETCTBYIOIIETO
MyHKTA.
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3ananue 2.2 BbiOepuTe MCIOJIHEHUE cepBepa.

[Tpu skcrTyaTanuu cepBepa sl oJIb30BaTe sl MMEET 3HAYCHNE KaKOTo THIIA y cepBepa
ucrnonHenue Kopiyca. CerogHsi CylmecTByeT HECKOJIbKO BapHUAaHTOB CEPBEPHBIX KOPIIYCOB -
Barns / Tower, Croiika / RackMount pasHbIx THIIOpa3MepoB co cBOUMH GopM-(hakTopamu.

Bamnsg / Tower Croiixa [/ RackMount

HasHa4yeHue 1 UcnonHeHue cepeepa:

Bribepute. . o

1U2U3U4UsU

i 3U
L f ]

Bawwa | Tower ‘_* Croiika / RackMount

3ananue BblnosiHsAeTcs 1o BapuantaMm (IIpunoxkenue 2), B kauecTBe BapuaHTOB
(HeueTHble BapuaHThl BEIOUpatoT TUI Kopnyca — bamns, Yernsle - Croiika).

Jlnis1 BBIOOpa yKaXKUTE MBILIIKOM Ha MEpEeKIIouaTeslb COOTBETCTBYIOIIETO MyHKTA, TaK JKe
IPOJIBUHBTE JIBMXKOK JJIst 0003HaueHust yposHst (1U2U3U4USU),

3ananue 2.3 Boi6op miaatdopmsl cepBepa.

ITon muatdopmoil moOHMMAaeTcs MPOU3BOAUTENb-GUPMA CHELUATU3UPYIOLIHecs Ha
BBIyCKE cepBepHbIX Iargopm. Huxke npuBeneHsl Hambosee yacto mnpuoOperaemble U
JKCIUTyaTUpyeMble MIaTGOPMBI.

3amanue BemonHseTcs 1o BapuaHtam (IIpumokenwe 2), B KadecTBe BapHUaHTOB
BBIOMpaeTCst HOMEp MIaT(GOpPMBI.

s BbIOOpa Ha calTe yKa)XXUTE€ MBIIIKOW Ha MNEpeKIIoYaTeNlb COOTBETCTBYIOIEH
1aT(OPMBI.

SUPERMICRO

- lenowvo Lenovo
A f—i ma— ASUS
. Intel
) (lntel) "
- D@L
o~ ’ HP
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3aganue 2.4 Bo10op onepanuoHHOM CHCTEMBI VIS pellleHHs 32724 cepBepoM

BbiOop omnepannoHHON cuUCTEMBbl MpEANoyiaraeT, uTo I0Jb30BaTelb 00JIaAaeT
OTpeNieIeHHBIMU HaBblIkaMu paboTbl ¢ Takoii OC, oHa g Hero ynoOHa B pELICHUU
IIOCTaBJIEHHBIX 3a/1a4 Il CepBepa.

Bam mpesuiaraercss OTMETHTh OAMH W3 BapHaHTOB, JUIsl BHIOOpa Ha CalTe yKakHUTe
MBILIKON Ha MepeKIItoyaTeb COOTBETCTBYIOIIEH ONEPallMOHHON CHCTEMBI:

He ycranapmusate OC & [ 'l o OC Windows OC Linux

/] St

3ananue BbinonHseTcs o BapuantaM ([Ipuioxenue 2), B kauecTBe BapUaHTOB
(Heuetnsie Bapuantsl BeiOupatror OC Windows, yetnsie - OC Linux)

3ananmue 2.5 Boi0op npoueccopa noj cepsep.

Ha cerognsinineM pbIHKE IPOLIECCOPOB IS «IETKHX», «CPEIHHUX» CepBEepOB. PbIHOK
nozesneH Mexay asyms auaepamiu Intel u AMD c ux nuneiikamu, Opteron, [tanium, Xeon. J{ns
TOT0, YTOOBI BEIOPATH HEOOXOMMO OMPEACIUTRLCS C CEPUEH U MOJICIIBIO TIPOIECCOopa.

3aanue BoInosHseTcs o Bapuantam ([Ipunoxenue 2).

[TepBoe 4TO HEOOXOMUMO CIeNaTh — 3TO BBIOPATH CEPHUIO TpOIeccopa W3 BHU3
PacKpBIBAIOIIETOCs CIUCKA - 3 BapuaHTa (CM. HIDKE):

Intel® Xeon® E5-2600 v4 j

Ll npOLLECCOp:

BriDepuTe cepuio npoueccopa...

Intel® Xeon® E5-2600 v4
Intel® Xeon® E3-1200 v6
Intel® Xeon® E5-1600 v4

[[anee BBI6epI/ITe MOJCIIb ITpOoLEeCCOpa N3 BHU3 PACKPBIBAOIICTOCS CIIMCKaA:
| BbibepuTe Mogers npoueccopa... j

JIns kaxkiou cepum mpoLeCCOPOB CBOM CIIUCOK MOJEIIEH.

i Mpoueccop:

O

LLLL
LA

Intel® Xeon® E5-2600 v4

BriGepuTe Moaens npoueccopa. ..
E5-2603 v4 1.70GHz, 6C/6T, 15M, 6 40GT/s, 85W, DDR4-1866
E5-2609 v4 1.70GHz, 8C/8T, 20M, 6.40GT/s, 85W, DDR4-1866
% | E5-2620 v4 2.10GHz, 8C/M16T, 20M, 8.00GT/s, 85W, DDR4-2133
E5-2630 v4 2.20GHz, 10C/20T, 25M, 8.00GT/s, 85W, DDR4-2133
E5-2640 v4 2.40GHz, 10C/20T, 25M, 8.00GT/s, 90W, DDR4-2133 -
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BT | £5.2650 v4 2.20GHz, 12C/24T. 30M. 9.60GT/s, 105W, DDR4-2400
E5.2660 v4 2.00GHz, 14C/28T 35M, 9.60GT/s, 105W, DDRA4-2400
E5.2680 v4 2. 40GHz, 14C/28T 35M, 9.60GT/s, 120W, DDR4-2400

Mpoueccop:

=

Intel® Xeon® E3-1200 v6

BribepuTe Mogents npoueccopa...

E3-1220 v6 3.0GHz, 4C/4T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1225 v6 3.3GHz, 4C/4T, 8MB, 8.0GT/s, 73W, DDR4-2400
E3-1230 v6 3.5GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400

LE

E3-1240 v6 3.7GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1245 v6 3.7GHz, 4C/8T, 8MB, 8.0GT/s, 73W, DDR4-2400 -

E3-1270 v6 3.8GHz, 4C/8T, 6MB, 8.0GT/s, 72W, DDR4-2400
E3-1275 v6 3.8GHz, 4C/8T, 8MB, 8.0GT/s, 73W, DDR4-2400

LE

E3-1280 v6 3.9GHz, 4C/8T, 8MB, 8.0GT/s, 72W, DDR4-2400
E3-1285 v6 4.1GHz, 4C/8T, 8MB, 8.0GT/s, 7T9W, DDR4-2400

Mpoueccop:

=

Intel® Xeon® E5-1600 v4

Bribepute mogent npoueccopa... -
E5-1620 v4 3.50GHz, 4C/8T, 10M, 5.00GT/s, 140W, DDR4-2400
E5-1630 v4 3.70GHz, 4C/8T, 10M, 6.40GT/s, 140W, DDR4-2400
@ E5-1650 v4 3.60GHz, 6C/12T, 15M, 5.00GT/s, 140W, DDR4-2400
@ E5-1660 v4 3.20GHz, 8C/16T, 20M, 5.00GT/s, 140W, DDR4-2400
E5-1680 v4 3.40GHz, 8C/1M6T, 20M, 5.00GT/s, 140W, DDR4-2400

Kpome sToro B mepBoil cepuu mpoueccopa MOXKHO yKa3aTh KOJMYECTBO MPOLIECCOPOB
(1 mm 2), ecnu 5TO MPEyCMOTPEHO CXEMOTEXHUKOM (T.€. IOCTYITHO IS OTIPEACIICHMUS )
I 1 'r|
BAXHO! Iloxanyiicra, yurute, yTo OoT BbIOpaHHOW Bamu mMozpenu mporeccopa 3aBUCSAT
00BEM M KOJIMYECTBO CIIOTOB OMEPATUBHON MaMsTH.

3ananue 2.6 BoiOop onepaTuBHOI NaMATH.

3ananue BeImonHseTcs o BapuanTtaMm (IIpunoxenue 2), B kauecTBe BapuaHTa BRIOEpUTE
onpeeNEHHBIN 00beM OTepaTUBHOW MaMSATH B 3aBUCHUMOCTHU OT PEIIaeMOM 3a7a4i CEPBEPOM
COTJIaCHO MHAMBUAYAJIbHOTO 33/IaHUS.
Beibop oObema omeparuBHOM mamsata or 4Gb g0 64Gb  ocymecTBiseTcs u3
BBINIAJAIOLIET0 CIUCKA:
Bbibepute onepaTuUBHY NamMATb... Lﬂ
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Cnucok A0CTYNeH TOJIBKO MOCIIE BHITOTHEHUs 3aianust 2.5

@ OﬂEpGTMBHaﬂ NaMmAaTb:
GLLL! BLiBepuTe ONepaTUBHYIO NaMATh. .. | max obbem RAM:
1536 Gb
4GB DDR4 2400MHz ECC Registered DIMM S
8GB DDR4 2400MHz ECC Registered DIMM 8 mopynei
16GB DDR4 2400MHz ECC Registered DIMM
32GB DDR4 2400MHz ECC Registered DIMM
64GB DDR4 2400MHz ECC Registered DIMM
yKa)KI/ITe MAaKCUMAJIBHOC KOJIMYCCTBO MOI[y.]'ICﬁ
[fAnn]  OnepaTvBHas NaMATh:
Aol 16GB DDR4 2400MHz ECC Registered DIMM v Ll

1536 Gb

Max KOM-80 MOGYMNEN:

S — :
. 5 8 mogynen

2.7 InckoBbiii RAID-koHTpOLIEP:
RAID ciyxut HaM AJ1s TIOBBIIICHHUS YPOBHS HA/IS)KHOCTH XPaHEHUsT HH(OpMaIiH, s
YBEJIMYEHUS! CKOPOCTH YTEHHUS, a TAKXK€E 3aIUCH JTAaHHBIX.
3amanwue BeIMoHsIETCs 10 BapuanTaMm ([Ipunoxkenne 2), B kauecTBe BapuaHTa BEIOEpHUTE
muckoBblii  RAID-koHTpoJiep (yKa3zaB €ro «MBIIIKOM») COMIACHO HWHIMBUAYAIbHOTO
3aJ]aHMsl, B 3aBUCIMOCTH OT PELIaeMOil 3a/1auu CEpBEPOM:

| B
OuckoBbl RAID-KoHTponnep:

RAID Software SATA3, 6Gb/s, 0/1/5/10

RAID SAS/SATA, 12Gb/s, 0/1/5/10/50

RAID SAS/SATA, 12Gb/s, 0/1/10/5/6/50/60 cache
1Gb

@ | HBA SAS/SATA, 12GB/s, JBOD
—

3ananue 2.8 Boi0op 11cKoBO# cucTEMBI 1Sl cepBepa.
Beibop AHMCKOBOM CHCTEMBI 3aBHCHT OT TPEOBSIBISIEMBIX K CEpBepy 3ajad.
Omnpenenureck, 4TO BaKHEE ISl cepBepa - OBICTpast CKOPOCTh TIOMCKA JaHHBIX, BO3MOKHOCTD
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3a KOPOTKOe BpeMsi 00paboTaTh 00JIbIIOE KOJMYECTBO OJTHOBPEMEHHBIX 3allPOCOB HIIM 00BEM
HOCHTEIEH.

3ananue BeIMoNHAETCS 110 BapuanTaMm ([Ipunoxkenue 2), B kauecTBe BapuaHTa BbIOEpUTE
onpeAenéHHYI0 TUCKOBYIO CHCTEMY (YKa3aB €€ «MBIIIKO») U ee 00BheM - BBIOpAB €ro U3 BHU3
CHAJAIOIEr0 CHHCKA, COTJIAacCHO HMHIMBUAYAJIHHOTO 3aJaHMsA, a TaKKe KOJIMYECTBO TaKUX
cucteM (TepeIBUHYB [BIKOK BIPAaBO Ha TO KOJMYECTBO KOTOpPOE BaM Tpedyercs) B
3aBHCUMOCTH OT pEIIacMoOi 3aa4H CEPBEPOM:

[duckoBasa cucTema:

SAS SATA (8 SSD
O
SSD 150Gb SATA3 6Gbls Enterprise v IIIIIIIIIII
M. 11

[NobaBuTk elle AMCK

1. SAS - BapuaHTBI

[uckosag cuctema:
@ (® sAs SATA SSD
[ ]

HDD 300Gb SAS 12Gb/s 15K 128Mb Enterprise =

HDD 600Gb SAS 12Gb/s 15K 128Mb Enterprise
HDD 300Gb SAS 12Gb/s 10K 128Mb Enterprise
HDD 600Gb SAS 12Gb/s 10K 128Mb Enterprise
HDD 900Gb SAS 12Gb/s 10K 128Mb Enterprise

HDD 1.2Tb SAS 12Gb/s 10K 128Mb Enterprise

p i

HDD 1.8Tb SAS 12Gb/s 10K 128Mb Enterprise
HDD 2.4Tb SAS 12Gb/s 10K 128Mb Enterprise

HDD 1Tb SAS 12Ghb/s 7200rpm 128Mb
Enterprise

HDD 2Tb SAS 12Gh/s 7200rpm 128Mb
Enterprise

HDD 4Th SAS 12Gb/s 7200rpm 128Mb
Enterprise

HDD 6Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise
HDD 8Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise

HDD 10Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise

HDD 12Tb SAS 12Gb/s 7200rpm 256Mb
Enterprise
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2. SATA - BapuaHTbI

Avckosas cuctema:
@ SAS  (8) SATA SSD
a

HDD 1Tb SATA3 6Gb/s 7.2K 128Mb Enterprise

HDD 2Tb SATA3 6Gb/s 7.2K 128Mb Enterprise

»
I .
I
I .
I .
I .
I .
I
I

HDD 3Tb SATA3 6Gb/s 7.2K 128Mb Enterprise
HDD 4Tb SATA3 6Gb/s 7.2K 128Mb Enterprise
HDD 6Tb SATA3 6Gb/s 7.2K 128Mb Enterprise

HDD 8Tb SATA3 6Gb/s 7.2K 256Mb Enterprise

HDD 10Tb SATA3 6Gb/s 7.2K 256Mb Enterprise

HDD 12Tb SATA3 6Gb/s 7.2K 256Mb Enterprise

.

SSD - BapuaHTHI

,D,HGKOBBFI CHUCTEMA:
@ SAS SATA  (®) SSD
(=)

BribepuTe OMCKM. ..

SSD 100Gb SATA3 6Gb/s Enterprise
SSD 150Gb SATA3 6Gb/s Enterprise
S5D 200Gb SATA3 6Gb/s Enterprise
55D 240Gb SATA3 6Gb/s Enterprise

SSD 400Gb SATA3 6Gb/s Enterprise
— SSD 480Gb SATA3 6Gb/s Enterprise

SSD 800Gh SATA3 6Gb/s Enterprise
SSD 960Gb SATA3 6Gb/s Enterprise
S50 1.2Tb SATA3 6Gb/s Enterprise
S5D 1.6Tbh SATA3 6Gb/s Enterprise
55D 1.92Tb SATA3J 6Gb/s Enterprise

3ananue 2.9 Bbi0op cereBoro nurepdeiica.

3amanue BeImoHsAeTcs 1o BapuanTaMm ([Ipunoxenue 2), B kauecTBe BapuaHTa BRIOEPHTE
cereBoil muTEpdeiic mo ero ckopoctu (1Gbits/s wmu 10Gbits/s ) u ycTaHOBHTE IBHKKOM HX
KOJIMYECTBO, B 3aBHCHMOCTH OT PEIIacMOi 3aJa4d CEpPBEPOM COTIIACHO HWHIMBHIYaTHHOTO
3aJ1aHMsL.

I:,E] CeteBble uHTEPdENCHI:

[v] Ckopocts 1 Gbits/s o 2

Ckopoctb 10 Gbits/s ) 1
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3ananue 2.10 biaoku nuranus:
st obOecrieuenus OecriepeOOMHOCTH pabOTHl PEKOMEHyeM IPHUMEHSATH CepBep, B

KOTOPOM IIPETyCMOTpPEHa BO3MOXKHOCTh YCTAHOBUTH pe3epBHbIi 010K MUTAHMS, KEJIATEIbHO
yTOOBI CepBep NOAAePKUBAJ "'Topssuy0'' 3aMeHy JUCKOB. Bce BBINIEHU3I0)KEHHOE TO3BOJIUT
3aMEHSTh OTKa3aBIlIMEe KOMIIOHEHTHI 0€3 OCTAaHOBKHU CHCTEMEL.

3ananue BeinoHseTcs no BapuantaMm (IIpunoxenue 2), B kauecTBe BapuaHTa BeIOepUTe
TU OJIOKA TTUTAHUS U3 IBYX BAPHAHTOB

«  Bes ropsiueii 3amensl (NON-HOT PLUG) & C ropsueii 3amenoit (HOT PLUG)

A Taxke BBIOEPUTE MOIIHOCTh 0JI0KA MUTAHUS M UX KOJIMYECTBO YCTAHABIMBACMOTO B
3aBUCHMOCTH OT PEIIaeMOi 3aJ1a4¥l CEPBEPOM COTJIACHO MHIUBUYyaTHbHOTO 3a/IaHUs.

Boibop momuoctu Onoka nutanus ot 400W go 2000W ocymiecTBisieTcss U3
BBITIJIAIONIETO CIMCKA, a KOJMYECTBO BhIOUpaeTcs u3 1 uimm 2:

Bbibepute 6rok nuTaHus... -

& Bnoku nutaHua:
Bes ropadei samensl (NON-HOT PLUG) ®) C ropadeit sameHon (HOT PLUG)

400W
500W

600W

@[ | 700w
| soow

900W

1000W
1200W
| 1600W
2000W
1400W

3anganmne 2.11 Ontuyeckunii npusox (DVD-RW)

Hannune onmruyeckoro MMpUBOJa OMMPAaBABIBACTCA BO3MOXKXHOCTBIO UCIIOJIB30BaAHUA IJIA
YCTaHOBKH OTEPAIIMOHHON CUCTEMBI U IPaiiBEPOB, a TAK¥Ke JOMOJIHUTEIHHOTO IPOTPAMMHOTO
obOecrieueHrs, ¥ caMoe TJaBHOE JUIS PE3CPBUPOBAHUS CUCTEMHBIX HACTPOCK WM CaMOWM
CUCTEMBI.

3ananue BbInoHseTcs o BapuanTtaMm ([Ipunoxkenue 2), B kauecTBe BapuaHTa BbIOEpUTE
13 JIBYX BapHaHTOB:
# He ycranaBnuBars

=  VYcTaHOBUTH
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B pe3ymbTaTe BBIMOJHEHHBIX TMOCIEAOBATEIBHO IaroB QopMupyercs
XapaKTepUCTUK COOTBETCTBYIOIIEH 3aJaHHON KOHGUTYpauuu OyayIero ceppepa:

Bam 0ynymuii cepsep:

[Ipomeccop: Intel® Xeon® E5-2600 v4

3anaua cepBepa: HE BBIOpaHO

OnepaTvBHas IAMSITh: 8GB DDR4 2400MHz ECC Registered DIMM
[Tnatdopma: hp

I[I/ICKOBaH cucrema.:

= HDD 600Gh SAS 12Gb/s 15K 128Mb Enterprise -4 mr.

OmneparrioHHast CHCTEMa: windows
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3AZTAHME 3. TOTOBBIE PEHIEHUSA

KoHdurypatop cepsepos

Kondpuryparop Kondpuryparop
noa 3apavy MO CHELMDUKILMN

"~

Kowgmryparop PRO
Crongpurypupynre 3anpoc cney. yess

MHE cepaep

pul>

Ha peiHKe cepBepHOro 00OpYAOBaHMS CErofHs JOCTAaTOYHO OOJIBbIIOE KOJIMYECTBO
npeuiokeHnit. Hioke mpenctaBieHbl OCHOBHBIE (DUPMBI, CYIIECTBYIONIME Ha pBIHKE C
BapUaHTaMU KOH(QUTrypaluii cepBepoB.

3ananme 3.1 Bam npenaraercs paccMOTpeTh HECKOJIBKO BAPUAHTOB 000py10BaHUs
pasnuuHbiX GupMm (He MeHee 3X) 1moja cBoM BapuaHThl 3aaad (3aganus 1 u 3aganus 2),
pEIIaeMBbIX CEPBEPOM.

B xadectBe OT4YCTa, BBl OOJIDKHBI BBI6paTL KOHKPECTHYO MOJCIIb (IJ_IGJ'II(HYB Ha HCC

«MBIIIBIO»), B PE3yJIbTaTe OTKPOETCS OKHO C OMHMCAHHEM ATOH MOJEIH, TO OINHCAHHE U
JIOJDKHO OBITH MPEJICTABJICHO B OTYETE B BHJIE CKPUHIIIOTOB.
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Hanpumep:
Cepsep BRIGO TS-E34NH-S 201805S

105 404

——
Ll v

Onucanne Cepsep BRIGO TS-E34NH-S 201805S

Cepgepubliii kopnye Midi-Tower, 4x3.5" HDD no hot-swap, 2x5.25" / Super Quiet
CepBepHasi miata Single s1151, C236, 4xDIMMs DDR4, 8xSATA3, M.2 PCI-E, 2x1GbE
1350

ITpoueccop CPU Intel Xeon E3-1230v6, 3.50GHz, 4C/8T 8M, 72W

OneparuBHas namsite 16Gb(1x16) DDR4 2400 ECC

HNuTerpupoBannslii peiin SATA3 software RAID 0, 1, 5, 10 for Windows
Teepaoreanubie HakonuTesn SSD 1x 200Gb SATAS 6Gbi/s, 550/300 M6/c, 85k/43k
IOPS, 3.6PB

Kecrrkue nuckun HDD 2x 2Tb, SATAS3, 6Gbi/s, 7.2K, 128Mb

Cerpb 2X 1 Gbit/s cereBrix mopra (2x RJ-45)

Ynanénnoe ynpapiaenue [PMI 2.0 + KVM c BoiaenennsiM LAN noprom RJ-45
®opm-paxrop MidiTower

BbJok muranusi 300W 80+Gold

Ontuyecknii npuBog DVD-RW

Yeayrm Coopka/Hactpoiika/TectupoBanue/I'apantus 3 roga 9u/5n

YHuBepcanpHblid, ogHonpoueccopHelii cepep 201805S B HamonbHOM HCIIOJNHEHHE.
Cepsep 201805S mocTpoeH ¢ ucnosib3oBanueM 4-saepHoro mnpoieccopa cepun Intel Xeon E3-
1200v5/6, na 6a3ze apxutekTypbl U uuncera Intel C236. OTnuuuTenbHON 0COOEHHOCTHIO
cepsepa 201805S siBisieTcs BO3MOXKHOCTh PACITUPEHHS TUCKOBOM MOACUCTEMBI 10 4-x HDD
3.5/2.5" SAS/SATA unu SSD, u oneparuBHoii namsati yactoroir DDR4-2400 pacimpennem
10 64Gb makcumanbHOro o0bema. OTKa30yCcTONUYNBOCTh U OBICTPOIEHCTBUE PAOOTHI cepBepa
201805S obecrieunBaeTcsi MPUMEHEHUEM TBEPAOTEIbHBIX HAKOMUTENECH U JKECTKHX JHCKOB
KOPITOPAaTHBHOTO Kiacca. Hame)KHOCTh JaHHOTO cepBepa OOYCIOBIIEHA HCIOIB30BAaHHEM
CEpBEPHBIX KOMIIOHEHTOB W KOMIUIEKTYIOIIUX: MamsATH ¢ koppekuueil ommubok (ECC),
3¢ (EeKTUBHON CUCTEMBI OXJIKICHUS, M BCTPOSHHBIM (YHKIUSIMHU YIAJICHHOTO YIPaBICHHUS,
MOHUTOPHHTA U JUATHOCTHKH.
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IIpuMepsI roTOBBIX pelIeHui
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Cepsepbt CISCO
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Awmepukanckas komnanus Cisco TpU3HAHHBIA MHUPOBOW JUAEP MO TMPOU3BOICTBY
KOMIIbIOTEpHOro oOopynoBaHus. CepBepbl 3TOr0 NPOM3BOIUTENS MOJIb3YIOTCA OOJIbIION
HOIYJISIPHOCTBIO, TOCKOJIBKY 3(h(DEKTHBHO PEemIaroT CEPBUCHBIC 3aIauu.

CewmeiictBo cepepo Cisco mopa3iesseTcsi Ha HECKOJIbKO KaTeropuii:

. croeunble cepBepbl UCS cepun C — MO3BOJSIIOT pelIaTh CIIOXKHBIE 3aJauyu
IyTEM peryJupoBaHMs UMEIOIINUXCS B HAIUYUU PECYPCOB;

. oneiin-cepseper UCS cepum B — wuMeOT THOKYIH0 MacHITaOHpPyeMYyrO
apXUTEKTYpY;

. oneiia-cepsepsl UCS cepuu E i mapuipyruzatopos ISR;

. cepBepsl xpanmuil gauHeix UCS cepuu S;

. Ipyroe o0opyaoBaHUE.

Komnanus Brigo npennaraer kynuts cepsep Llncko. Bel cMoxeTe BBIOpaTh TEXHUKY C
HEOOXOJUMBIMU TapaMeTpaMH, B 3aBHUCHMOCTH OT XapakTepa 3adad, KOTOpbIE NPEACTOUT
penaTh KOMIbIOTEPHOMY 000pPYIOBaHHUIO.

[Toxynka cepepa Cisco compoBOXAaeTCs OPUIIUATHLHON TrapaHTHEH U KOMILJIEKTOM
JOKYMEHTOB. VIHTepHeT-MarasuH MpeularacT IOMOILIb B IOJAKIIOYEHHMM U HACTPOMKe
o0opynoBaHus, OecruiatHyio qoctaBky no Mockse (B npeaenax MKA/I), oTnpaBKy HOKYIIKH
no Poccun uinm BO3MOXXKHOCTB 3a0paTh TOBAp CAaMOCTOSITENBHO.
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Cepsepbl HPE
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Hewlett-Packard Enterprise — amepukaHckas KOMIIaHHsS, BEIYLIHH MPOU3BOAUTEIb
KOMITbIOTEPHOI0 000pYJOBaHUS Uil KOPIOPAaTUBHBIX KIMEHTOB. Cpenu mpoayKuuu OpeHja
IIPEJICTaBJIEHbI CEPBEPHI, CUCTEMBI XpaHEHUS JaHHBIX U Apyroe obopynosanue. Cepsep HPE
MOII[HAsl CUCTEMA, KOTOpasi CIOCOOHA pelIaTh JIIoObIe 3a1a4H.

KoMmnanus npousBouT cepBepHOe 000pyA0BaHNE HECKOJIBKHUX CEPUil, CPEU KOTOPHIX:

. cepeep Hewlett-Packard  Enterprise cepun  Proliant —  HaumbGoisee
BOCTpeOOBaHHass M  pacHpOCTpaHEHHas  JIMHElKa  cepBepHOro  00OpyAOBaHUA B
IIPOU3BOJICTBEHHON F'aMM€e KOMIIaHUY;

. cepBepsl cepuu Integrity — UCHNONB3YIOTCA JJIsi  pEeHIeHUs  3aaad
BUPTYaIU3aliH, IPUMEHSIOTCS B MYJIbTHONIEPALIMOHHBIX

Kynute cepBepst HPE B Poccum BBl Moxkere B kommanuu Brigo. Cpenu
NpeJCTaBICHHON B KaTajore npoaykuuu komrnanun Hewlett-Packard Enterprise Bol Moxere
HalTH cepsephl Proliant — o1HO U3 caMbIX MONYJSPHBIX B MUPE CEpBEpPHBIX perieHuil. [lena
cepeepoB HPE 3aBucut oT BbeuMcIuTenbHOW MourHOCTH. CTOMMOCTH OOOpYIOBaHUS B
MHTEpHET-Mara3uHe ONTHUMallbHa W BbITOJHA. MBI TapaHTHpyeM BaM IOMOIIb B BBIOOpE
KOMIIBIOTEPHON TEXHUKM B 3aBHCHUMOCTH OT IIOCTaBJIEHHBIX 3a]a4, JIOCTABKY IOKYIKH
(6ecrmatHO MO MockBe) 1 podecCHOHATBHBIE KOHCYIIbTAIUH.
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Cepsepbi Lenovo
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Lenovo — kwuraiickas KOMMAaHHs, OAMH U3 KPYMHEHIIMX MPOU3BOJUTENCH

KOMIIBIOTEPHOTO0 00O0pynoBaHus B Mupe. KommaHus aKTHBHO MCHOJIb3YEeT HapaOOTKU

amepukaHckoro IT-ruranta IBM B cdepe mpou3BoJCTBa KOMIBIOTEPHOM TEXHHMKH, B TOM

yucie U cepepoB. CepBepHoe 000pyaoBaHue Lenovo nonb3yercs mMupoKUM CIIPOCOM BO BCEM

MUpE, UTO CBUAECTEIBCTBYET O BEICOKOM MPOU3BOJAUTEIBHOCTH U HAIE)KHOCTH IIPOLYKIUU.
Cepseps! JIeHOBO MOAPa3AEIAIOTCS Ha PA3HOBUAHOCTH!

. CTOCYHBIEC CEPBEPHI;
. HAaI10JIbHBIC CUCTEMBI,

. Oneiin-cepsepsl;

. CepBEPHI BBICOKOW IIOTHOCTH.

Uro kacaeTcsi MOJENBHOIO pPsiia, TO KOMIIAHUS BBIMYCKAET CIEAYIOIIME JUHEHKU:
System X, ThinkSystem, Flex System u gpyrue.

WntepHer-marazun Brigo npennaraer Bam KynuTth cepsepbl. KaTtamor o6opyaoBaHus
COJIEP’)KUT MOJIETM pa3HbIX Ccepudl M KoMIuleKTauus. Hamm TexHuueckue crenuaiucTbl
MIOMOTYT BBIOpaTh cepBep Lenovo ¢ Hy)KHBIMH ITapaMeTpamH.

Ilena cepBepoB JIEHOBO 3aBHCHUT OT BBIUMCIUTENHHOW MoOIHOCTH. OOpamiaitech B
Hallly KOMITaHUIO, YTOObI BHIFOJHO KYMUTh KOMIBbIOTEpHOE 00opyaoBaHue. Mbl obecrieunm
JIOCTaBKy Balllel MOKYNKHU M0 MOCKBe WK OTIPaBUM 000pyA0OBaHUE B APYroil TOpoJ, TaKkxKe
BO3MO>KEH CaMOBBIBO3.
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3AJIAHUE 4. KOH®UT'YPATOP PRO
KoHdurypatop cepsepos
Kongmiyparop Kondwryparop

noa sanavy no cneumdnacmmm

[oToBLIE POLIEHNA

JUtm npeyummy Te
IO X Ter e
PR COMMETTIMOC TR
Y ln.)d‘?l

Crospurypupyiare 3anpoc cned. Lewst
MHe cepaep x -

ISsprae »

'

3ananue 4.1 [Togbop cepBepHBIX KOMIUICKTYIOIINX.

[lo maram mpoxoas MO MYHKTaM KOMIUIEKTYIOIIUX Mojadepure o00opyaoBaHUE,
Haubosee ONTUMAJIbHO COOTBETCTBYIOIIEE BallleMy WHIUBUIYATbHOMY 3aaHuI0 Ne2.

B ornuumu oT mpenplAymux 3agaHuii, B 3TOM, pacCMaTpPUBAETCS AOIMOJHUTEIHHO
SKOHOMHUYECKAsT COCTABJISIFOIIAS, YTO SBJSICTCS HE MAJOBAXHBIM (PAKTOPOM TPHOOPETEHUS
000pyoBaHus AJi1 KOHKPETHOTO MOJIb30BaTesl.
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KOH®UT'YPUPOBAHUME 110/ 3AKA3

KoHthurypatop cepsepos
Konpuryparop Koncpuryparop
nogy sagany NO CHEUNDANALMA

Kowgpmryparop PRO Foromse powenus

UL sty ¢
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[

PO o a0

Cunpaouno: [Ipu He00X0UMOCTH MOIB30BATENb MOKET OOPATUTHCS K CIICIIUATHUCTAM,
KOTOpbIE TIOMOTYT B T0J00p€ KOMIUIEKTYIOIUX H OTCJIEIAT 33 COBMECTUMOCTHIO
nonbupaeMoro obopynoBanus. Jljis 3TOro mojbp30BaTellb 3aloJIHAET 3ampoc cepBepa, Bce
JaJIbHEHIINE ATk COTJIACYIOTCS CO CIICIUATIMCTAMU.

3anpoc cepsepa X

YKa#WTe CBOM KOHTaKTHblE AdHHBIE, W Hall MEHEQMED CBAMETCA C Bamu B bnmskaiwee BPEMA.

KoHTakTHoe nuuo ApPEC ANEKTPOHHOM NOuThl ©
KOHTAKTHOE NULD ALPec 3NeKTPOHHOM NOYTh
TenecgoH * KoMmeHTapui
8 ) - - ao00. 65021

TPUKPENHTE PEKBU3UTHI

BeiOpaTe (hain

Mponom#as A NoATEEPHAAID, YTO JaK paspelleHre Ha
00paboTKy CBOMX NEPCOHANBHLIX JaHHbIX.

B Harmei paboTe MBI 3TOT pa3ziel He paccMaTpUBaeM
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3AKJIIOYEHUE

[IpencraBneHHbIld MaTepual B METOAMYECKOM MocoOuu «Teopus M MpaKTHYeCKue
3amanus 1o teme «KoHdurypupoBanue cepBepoB» MO3BOISIET OYyAYIIMM CIEHUAIACTAM
OBJIAJICTh HEOOXOAMMBIM HHCTPYMEHTApUEM KOMITBIOTEPHBIX TEXHOJIOTHIA, TAKUM KaK:

B JIaHHOM CJIy4ae cepBepa, yepe3 ONpeeNiCHHE ero XapaKTePUCTUK 0] OTIPEITICHHBIN
Habop 3a1ay,

® OCBOUTH TEXHOJIOTHIO ONpEeNeHNs] KOH(UTypanuu 1 oTpaboTaTh aIropuTMbl pabOTHI

C caliToM-KOH(UTYpaTopoMm;

e 0CBOMTH LHU(DPOBBIE TEXHOIOTHUH paboThl ¢ WHpopManueldr B NpodecCHOHATBHOM

IUIOCKOCTH;

[[Iupokoe wucmoNb30BaHHE IUPPOBLIX TEXHOJOTHUH B cdepe MpodeccCHOHATEHOTO
o0ydeHus TpeOyeT TIaTeIbHON NPOPadOTKU aJrTOPUTMOB UX MCIIOJIB30BAHUSL.

JlaHHOE METOIUYECKOe MOCOOME SIBIIACTCS YacThl0 OOJBIION paboTHl MO BHEAPEHUIO
TaKOTO THUIA TEXHOJIOTUI B 00pa30BaTeNIbHBIN MPOIIECC.
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Caiit komnanuu Brigo — Paznen Kondurypartop cepBepos.

URL.: https://brigo.ru/configurator_server/
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MNPUJIO)KEHHE 1

BapuaHThl HHIMBHUYATIbHBIX 331aHUH U1 KOHQUTYpUPOBaHMsI cepBepa 1o 3aaHuio 1:

Bapuant | 3agaun | Harpyska Tun Ilnar- | OC CPU RAM Juckosas Kon-Bo
cepsepa Kopnyca | ¢opma cucTemMa
1. 1 <40 1 1 bes | E5-2600v4 | 16 SAS/ SSD 4/1
2. 2 <60 2 2 Win | E3-1200v6 | 32 | SATA/SSD 6/1
3. 3 <80 1 3 Lin | E5-1600v4 | 64 SAS/ SSD 6/2
4. 4 <100 2 4 bes | E5-2600v4 | 64 | SATA/SSD | 10/4
5. 5 <40 1 5 Win | E3-1200v6 | 16 SAS/ SSD 2/1
6. 6 <60 2 6 Lin | E5-1600v4 | 32 | SATA/SSD 4/1
7. 7 <80 1 1 be3 | ES-2600v4 | 128 | SAS/SSD 6/1
8. 8 <100 2 2 Win | E3-1200v6 | 512 | SATA/SSD 8/3
9. 1 <40 1 3 Lin | E5-1600v4 | 16 SAS/ SSD 4/1
10. 2 <60 2 4 be3 | E5-2600v4 | 32 | SATA/SSD | 6/1
11. 3 <80 1 5 Win | E3-1200v6 | 64 SAS/ SSD 6/2
12. 4 <100 2 6 Lin | E5-1600v4 | 64 | SATA/SSD | 10/4
13. 5 <40 1 1 be3 | E5-2600v4 | 16 SAS/ SSD 2/1
14. 6 <60 2 2 Win | E3-1200v6 | 32 | SATA/SSD 4/1
15. 7 <80 1 3 Lin | E5-1600v4 | 128 SAS/ SSD 6/1
16. 8 <100 2 4 bes | E5-2600v4 | 512 | SATA/SSD 8/3
17. 1 <40 1 5 Win | E3-1200v6 | 16 SAS/ SSD 4/1
18. 2 <60 2 6 Lin | E5-1600v4 | 32 | SATA/SSD 6/1
19. 3 <80 1 1 be3 | ES-2600v4 | 64 SAS/ SSD 6/2
20. 4 <100 2 2 Win | E3-1200v6 | 64 | SATA/SSD | 10/4
21. 5 <40 1 3 Lin | E5-1600v4 | 16 SAS/ SSD 2/1
22. 6 <60 2 4 bes | E5-2600v4 | 32 | SATA/SSD 4/1
23. 7 <80 1 5 Win | E3-1200v6 | 128 SAS/ SSD 6/1
24. 8 <100 2 6 Lin | E5-1600v4 | 512 | SATA/SSD | 8/3
25. 1 <60 1 1 be3 | E5-2600v4 | 16 SAS/ SSD 2/1
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BapuaHTbl HHAMBUAYAJIBHBIX 3a1laHUH U1 KOHQUIYPHUPOBAHHUS cepBepa o 3alaHuto 2:

ITPUJIOKEHHUE 2

Bapunanr | Haznauenue Tun U IInar- | OC CPU RAM | Koa-so | RAID Juckopast Koa-Bo | Ceresoii bII | DVD-RW
cepBepa HCIOJIHEHUS dopma RAM cHCTEMA uHTepdeiic
1. 8 1 1U 1 bez | E5-2600v4 | 64 4 1 SAS/ SSD 4/1 10Ghits/s | YES YES
2. 7 2 2U 2 Win | E3-1200v6 64 2 2 SATA/ SSD 6/1 10Ghits/s | YES YES
3. 6 1 3U 3 Lin | E5-1600v4 16 2 3 SAS/ SSD 6/2 1Gbits/s | NO NO
4. 5 2 4U 4 be3z | E5-2600v4 8 2 4 SATA/SSD | 10/4 | 1Ghits/s | NO NO
5. 4 1 SU 5 Win | E3-1200v6 32 2 1 SAS/ SSD 2/1 10Ghits/s | YES YES
6. 3 2 1U 6 Lin | E5-1600v4 | 64 4 2 SATA/ SSD 4/1 10Ghits/s | YES YES
7. 2 1 2U 1 be3 | E5-2600v4 8 4 3 SAS/ SSD 6/1 1Gbits/s | NO NO
8. 1 2 3U 2 Win | E3-1200v6 4 4 4 SATA/ SSD 8/3 1Gbits/s | NO NO
9. 8 1 4U 3 Lin | E5-1600v4 64 4 1 SAS/ SSD 4/1 10Ghits/s | YES YES
10. 7 2 SU 4 be3 | E5-2600v4 64 2 2 SATA/ SSD 6/1 10Ghits/s | YES YES
11. 6 1 1U 5 Win | E3-1200v6 16 2 3 SAS/ SSD 6/2 1Gbits/s | NO NO
12. 5 2 2U 6 Lin | E5-1600v4 8 2 4 SATA/ SSD 10/4 1Gbits/s | NO NO
13. 4 1 3U 1 bez | E5-2600v4 | 32 2 1 SAS/ SSD 2/1 10Ghits/s | YES YES
14. 3 2 4U 2 Win | E3-1200v6 64 4 2 SATA/ SSD 4/1 10Ghits/s | YES YES
15. 2 1 SU 3 Lin | E5-1600v4 8 4 3 SAS/ SSD 6/1 1Ghits/s | NO NO
16. 1 2 1U 4 be3z | E5-2600v4 4 4 4 SATA/ SSD 8/3 1Gbhits/s | NO NO
17. 8 1 2U 5 Win | E3-1200v6 64 4 1 SAS/ SSD 4/1 10Ghits/s | YES YES
18. 7 2 3U 6 Lin | E5-1600v4 64 2 2 SATA/ SSD 6/1 10Ghits/s | YES YES
19. 6 1 4U 1 be3 | E5-2600v4 16 2 3 SAS/ SSD 6/2 1Ghits/s | NO NO
20. 5 2 51Y) 2 Win | E3-1200 v6 8 2 4 SATA/ SSD 10/4 1Gbhits/s | NO NO
21. 4 1 1U 3 Lin | E5-1600v4 32 2 1 SAS/ SSD 2/1 10Ghits/s | YES YES
22. 3 2 2U 4 be3 | E5-2600v4 64 4 2 SATA/ SSD 4/1 10Ghits/s | YES YES
23. 2 1 3U 5 Win | E3-1200v6 8 4 3 SAS/ SSD 6/1 1Gbits/s | NO NO
24. 1 2 4U 6 Lin | E5-1600v4 4 4 4 SATA/ SSD 8/3 1Gbhits/s | NO NO
25. 8 1 sU 1 be3z | E5-2600v4 34 4 2 SAS/ SSD 2/1 1Gbits/s | NO NO
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Ipuioxenue 3.

noAxoAbl K OLLEHMBAHUIO PE3Y/IbTATOB OCBOEHUA KOMMNETEHLIUN

Pe3ynbTaTbl 06y4eHMA (OCBOEHHbIE
YMEHUSA, YCBOEHHbIE 3HaHMA)

OCHOBHble NOKA3aTenu OuUEHKU
pesynbTaTa

Buapl, popmbl,
MeTOoAbl KOHTPOAA U
OLEeHKM
pe3ynbTaToB
0byyeHuns

COOPMMPOBAHHOCTN KOMMETEHLIN

OK-1. MoHMMmaTb CyLHOCTb U
COLMANbHYIO 3HAYMMOCTb CBOEM
byaywen npodeccumn, NposBAATb K
HeW yCTOMYUBbIN MHTEPEC

3HaHuMe coumanbHyto
3HAYMMOCTb CBOEN Byayulen
npodeccunun, NPoABAATbL K HEW
YyCTONYMBbIN UHTEpEC

TeKyLWwmii KOHTPONb,
NMUCbMEHHbI ONpoc,
5-6anbHas cuctema

OLeHMBAHMUSA.

OK-2. OpraHusosbiBaTb
COBCTBEHHYIO AeATENbHOCTb,
BbIOMpPaTb TMNOBbLIE METOAbI U
cnocobbl BbINOSHEHUA
npodeccmoHanbHbIX 33434,
OLLeHUBATb UX 3PPEKTUBHOCTb U
KayecTBo

YMeHne opraHn3oBbIBaTb
COBCTBEHHYIO AEATENbHOCTb,
BbIOMpPaTb TMNOBbIE METOAbI U
cnocobbl BbINOSHEHUA
npodeccMoHanbHbIX 33434,
OLLEeHUBATb UX 3PPEKTUBHOCTb U
KayecTBo

TeKyLMA KOHTPOb,
NMUCbMEHHbI OMpoc,
5-6anbHas cuctema

OLeHMBAHMUS.

OK-3. NpuHUMaTbL peleHun B
CTAaHOAPTHbLIX U HeCTaHAAPTHbIX
CUTYyauUMAX U HECTU 33 HUX
OTBETCTBEHHOCTb

YmeHue NMPUHUMATb pelieHnA B
CTaHAAPTHbIX N HECTAHAAPTHbIX
CUTYyaumnAax n HeCTu 3a HUX
OTBETCTBEHHOCTb

TeKyLWwuit KOHTPOb,
NUCbMEHHbIN ONpOC,
5-6anbHan cuctema

OUEHMBaHMA.

OK-4. OcyLwectBaATb NOUCK U
ncnonb3oBaHune MHGopmaumm,
Heobxogmmoit ana apdeKTUBHOIo
BbINONHEHMA NPodecCMOHaNbHbIX
33434, npodeccMoHanbHOro mn
JINYHOCTHOTO Pa3BUTKA

YMeHuMe ocyLecTBAATb NOUCK U
Mcnosib3oBaHne nHdopmauum,
Heobxogumoi ana

3P PEKTUBHOIO BbINOHEHUA
npo¢deccnoHanbHbIX 33434,
npo¢$eccMoHanbHOro u
JINYHOCTHOTO Pa3BUTUA

TeKyLLMA KOHTPOb,
NMUCbMEHHbI ONpPOC,
5-6anbHan cuctema

OLEHUBAHMUSA.

OK-5. Ucnonb3osaTtb
MHPOPMALMOHHO-
KOMMYHUKaLMOHHbIE TEXHONOTNU B
npodeccnoHanbHOM AeATE/IbHOCTU

YmeHune ncnonb3oBatb
MHPOPMALMOHHO-
KOMMYHMKaLWOHHbIe
TEXHOJIOTUM B
npodeccrnoHanbHoM
OeATeNbHOCTH

TeKyLWnit KOHTPOND,
WHOMBUAYANbHbIN
NMUCbMEHHbI ONpPOC,
5-6anbHan cuctema
OLEHUBAHMUSA.

OK-9. OpuneHTMpoBaTtbCcA B
YC/IOBUSAX YaCTOM CMEHDI
TEXHONOrni B NnpodeccmoHanbHOM
LEATENbHOCTH

YMeHne oprMeHTUpoBaThbCA B
YCNOBUAX YaCTOM CMEHbI
TEXHO/IOIUM B
npodeccnoHanbHoOM
AeATeNIbHOCTH

TeKyLWwmii KOHTPONb,
NMUCbMEHHbIN ONpOoC,
5-6anbHanA cuctema

OLeHUBAHMUSA.
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OuenuBaHue 3aJaHUI MPAKTHYECKOH PadoOThI

HAUMEHOBAHMUE 2TAITA

OcHOBHbIE MOKA3aTe/IN OLIEHKH
pe3yJabTara

(I)OprI H METObI
KOHTPOJIA H OHCHKH

Kpurepuii oueHku

3AJAHHME 1. KOHOUT'YPATOP CEPBEPA IIOJA 3AJIAYY

3amanne 1.1. Onpenenuthes C 3aadyaMu
cepBepa u JaiiTe nx 000CHOBaHUE.

- [1eJ1IeCO00Pa3HOCTh MPEAJIOKEHHBIX METOIOB I10
OTIpEJIETICHUIO 3a]1a4 cepBepa 1101 KOHPHUTYpaIuio;

3aganue 1.2. VYkaxure O0XUIAEMYIO
Harpy3Ky Ha cepBep

- MpaBWIBHOCTb W apryMEHTHPOBAHHOCTH OLIEHKH
Harpy3Kd 1 3KOHOMHYecKo! 3(h(heKTHBHOCTH;

3anmanue 1.3 Bribepure T KOpITyCA.

- IpaBWIBHOCTE M apTyMEHTHPOBAaHHOCTh BBIOOpA
THUIIa KOPITyca M SKOHOMHUYECKOH 3(PEKTUBHOCTH

3aganue 1.4 Bribop mnatdopmsl cepBepa

- MPaBUIBHOCTh U aPTYMEHTHUPOBAHHOCTH BBIOOpA
IaTGOPMBI M SKOHOMHUIECKOH 3(h(DEKTUBHOCTH;

3ananue 1.5 BpiOop onepanuoHHON
CHCTEMBI JIsl PEILICHNUS 3a/1a4 CEPBEPOM.

- IPaBUIILHOCTH M apT'yMEHTHPOBAaHHOCTB BbIOOpa OC
1 SKOHOMHUYeCKO# 3(h(heKTHBHOCTH;

3ananue 1.6 Beibop mporieccopa moj cepsep.

- TNpPaBWIBHOCTh M apTyMEHTHPOBAHHOCTH BbIOOpa
npoleccopa ¥ 93KOHOMHYECKoi 3¢ dekTHBHOCTH;

Samanmne 1.7

IIaMATH.

Beibop  omepatuBHOI

- IMPaBWIBHOCTh W apryMEHTUPOBaHHOCTh BBIOOpA
O3V u sxoHOMU4ecKol 3 HEKTUBHOCTH;

3ananue 1.8 Bbibop AMCKOBOM CHUCTEMBI
111 cepBepa.

- TPaBWIBHOCTb M apryMEHTHUPOBAaHHOCTH BBIOOpA
JIMCKOBOM CHUCTEMBI u 9KOHOMHUYECKOM
3¢ GEKTHBHOCTH;

Hror:

CdopmupoBaH HabOp XapaKTEPUCTUK
COOTBETCTBYIONIEH 3a/JaHHOI KOH(UTypaIiu
Oyayiero cepsepa

Texywuti konmponw:

- 3auuma omyemog no
NPAKMUYECKUM/TAOOPAMOPHBIM
B3AHAMUAM,

- 9KCnepmuas oyenKa
O0eMOHCIMPUPYEMBIX YMEHULL,
8bINONHAEMBIX OeliCEUll 8
npoyecce
NPAKMUYECKUX/TAOOPAMOPHBIX
3aHAMUL,

Ilpasunvrocms, norHoma GblNOIHEHUS
3a0anull, MOYHOCMb N00OOpa
KOMNAEKMYIOWUX, COOmeemcmaue
mpebosanusm 3a0ay cepeepa
-Tounocmw oyenxu pesyarbmama
-Coomeemcmeue mpebosanusm
UHCMPYKYULL NPAKMUYECKO20 3a0aHUSA
-Payuonanvrnocms TEWCTBHN U m. 0.
-IIpaBWIIBHOE BBINIOJHEHUE 3aJaHUN B
ITOJTHOM 00BEME

- OCO3HAHHOCTH IPUMCHCHHS
OTEUYECTBCHHOTO U 3apy0eKHOTO OIbITA
HCIIOJIB30BaHUS.
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3AJAHUE 2. KOHOUT'YPUPOBAHME 110 CIIEHU®UKAIIHU

3ananue 2.1 Haznayenue cepBepa:

3amanne 2.2 BpiOepuTe UCHOIHEHHE
cepBepa.

- 11e76CO00Pa3HOCTh MPEATOKEHHBIX METO0B 110
OTIpEJICTICHUIO UCIIOJIHEHUS CepBeEpa 110
KOH(Urypauuio;

Saganue 2.3
cepsepa.

Bribop mmaTdopmsr

- 11e7€CO00Pa3HOCTh NMPEATOKEHHBIX METO0B 110
OTIpENICIICHHUIO TIATPOPMEI TTO/T KOHPHUTYPAIHIO;

3amanne 2.4 Bpibop omnepannoHHON
CHCTEMBI JIJIsl pEIICHHUS 33/1a4 CEPBEPOM

- [IeJIeco00Pa3HOCTh MPEIOKEHHBIX METOOB IO
onpenenernnto OC mox KoHPHUTYpannio;

3amanne 2.5 BwiOop mpoieccopa moa

- 11e1eCO00Pa3HOCTh MPEATIOKEHHBIX METOOB IO
onpenenennto CPU mox koHdurypammio;

cepBep.
3amanne 2.6 B1>160p OHepaTHBHOﬁ - [IeIeco00Pa3HOCTh MPEIOKEHHBIX METOOB IO
HAMSITH onpenenennto RAM mon xordurypammio;

2.7 Nuckosbiit RAID-koHTpOMIED:!

- 11e1eCO00Pa3HOCTh MPEATIOKEHHBIX METOIOB IO
onpenenennto RAID-korTpOIIEp MO
KOH(MHUTYpaIuio,

3amganue 2.8 BrIOOp AMCKOBON CHUCTEMBI
U1 cepBepa

- 11e1eCO00Pa3HOCTh MPEATIOKEHHBIX METOIOB IO
OIPE/ICNICHUIO AUCKOBOI CHCTEMBI MOA
KoH(Urypauuio;

3amanme 2.9 BBIﬁOp CETEBOTO | - IeIecoo0pa3HOCTh MPEI0KEHHBIX METOIOB TIO

I/IHTep(beﬁca OTIPEICIICHUIO CETEBOTO HHTEpdeiica moa
KoH(UTypanuio;

3amanue 2.10 bioku nutanus: - 11e7IECO00PA3HOCTh MPEAT0KEHHBIX METOJIOB 10
onpenenenuto BII mox kordurypanmio;

Samanme 2.11 Onruueckuit MpUBOJ | - 11e71eco00pa3HOCTh MPEATI0KEHHBIX METOJIOB 110

(DVD-RW) onpenenennto DVD-RW mnon koHpurypauo;

Hror: CdhopmupoBan HaOOp XapaKTEPUCTUK

COOTBETCTBYIOIIEH 3aJaHHON KOHPUTYpan
Oyayiero cepepa

Texywuti kKoHmponw:

- 3auuma omyemog no
NPAKMUYECKUM/TAOOPAMOPHBIM
B3AHAMUAM,

- 9KCnepmuas oyenKa
O0EMOHCMPUPYeMbIX YMeHull,
BbINONHAEMBIX OCUCEULL 8
npoyecce
NpaAKmMuyecKux/1a00pamopHuIx
3aHAMUL,

Ilpasunvrocms, norHoma 6vlNOIHEHUS
3a0aHUll, MOYHOCMb N00O0PaA
KOMNAEKMYIOWUX, COOmeemcmaue
mpebosanusm 3a0ay cepsepa
-Tounocmo oyenxu pesyrbmama
-Coomeemcmeue mpebosanusm
UHCMPYKYULL NPAKMUYECKO20 3a0aHUS
-Payuonanvrnocms TEWCTBHN U m. 0.
-IIpaBWIIBHOE BBINIOJHEHUE 3aJaHUH B
ITOJTHOM 00BEME

- OCO3HaHHOCTH IIPUMEHEHUS
OTEYECTBEHHOT'O 1 3apy0e)KHOTO OIBITa
HCIIOJIB30BaHUS.
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3AJAHHME 3. 'OTOBBIE PEHIEHUSA

3ananue 3.1 Bam npennaraercs
paccMoOTpeTh HeCKOJIbKO BADHAHTOB
000py0BaHUS pa3IHYHBIX UpPM (He
MeHee 3X) 110

CdhopmupoBaHbI HAOOPHI XapaKTEPUCTHK
COOTBETCTBYIOIICH 3aJaHHOIH KOHPHUTYpaIIH
Oyayliero cepepa

He menee 3x

Texywuti koHmpons:

- 3auuma omuemos no
NPAKmudeckum/1abopamopHuim
3AHAMUAM,

- 9KCHnepmHas oyenKa
O0eMOHCIMPUPYeMbIX YMeHUL,
BBINOIHAEMBIX OelCMEUll 8
npoyecce
NPAKMUYeCKUx/1ab0pamopHvix
3aHAMUL,

IpasunvHocmy, norHoma GulNOIHEHUs
3a0aHUll, MOYHOCMb N00O0PaA
KOMNJLEKMYIOWUX, COOMBEMCMEue
mpebosanusM 3a0ay cepeepa
-Tounocmu oyenku pe3yromama
-Coomeemcmaue mpebosanusam
UHCMPYKYULL NPAKMUYECKO20 3a0aHUS.
-Payuonanvrocms NEUCTBUN u m.o.
-IIpaBuiIbHOE BBIIOJHEHUE 3aJaHUI B
TIOJTHOM 00BbeMe

- OCO3HAHHOCTh MPUMCHEHUS
OTEYECTBCHHOTO U 3apyOeKHOTO OIbITa
HCTOJIb30BaHMSI.

3AJJAHHUE 4. KOHO®UT'YPATOP PRO

Saganue 4.1
KOMIUIEKTYIOIIHX.

[Tox6op

CEPBEPHBIX

ITomoOpan HAOOP CepBEPHBIX KOMIUICKTYIOIIHX C
XapaKTEepUCTUKAMHU COOTBETCTBYIOIIEH 3aJaHHOM

KOH(pUTrypamuu OyayIiero cepeepa

Texywuti koumponw:

- 3auuma omyemog no
NPAKMUYECKUM/TAOOPAMOPHBIM
3AHAMUAM,

- 9KCnepmHuas oyeHKa
OEMOHCMPUPYEMbIX YMeHUll,
BbINOIHAEMBIX OelCMEUil 8
npoyecce
NpaKmuyecKux/1ao0pamopHuIx
3aHAMU,

Ilpasunvrocms, nonHoma 8vlNOIHEHUS
3a0aHUll, MOYHOCMb N00O0Pa
KOMNAEKMYIOWUX, COOmeemcmaue
mpebosanusM 3a0ay cepsepa
-Tounocmw oyenku pesyrbmama
-Coomsemcmeue mpebosarusm
UHCMPYKYUL NPAKMUYECK020 3A0aHUs.
-Payuonanvnocms NEWCTBHN U m. 0.
-IIpaBuibHOE BBITTOIIHEHUE 3a1aHUH B
ITOJTHOM 00BEME

- OCO3HAHHOCTh MPUMEHEHUS
OTEUYECTBEHHOTO U 3apyO0eKHOTO OITbITa
HCII0JIL30BaHMSL.
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