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AHHOTauuga

3A0 «HOPCH-TPAHC» — poccuiickunii pa3paboTymk M MpoM3BOAUTENbL CEPBEPHOIO 060PYA0BaHMS, CUCTEM
XPaHEHUS, TENIEKOMMYHUKALMOHHOTO 060pynoBaHus, BbluncautenbHolx HPC-nnatdopm, B T.u.:

— CepBepHoro 060py0BaHNA HA Pa3NNYHbIX MPOLLECCOPHBIX apXUTEKTYpaXx;
— BbICOKONNOTHBIX CUCTEM XPaHEHUS AAHHBIX;

— HPC-BblumMcanTenbHbix nnatdopM;

— TenekoMMyHMKaUMOHHOr0 060pyA0BaHMS Pa3IMYHOIO HAa3HAYeHMS.

YnyuweHus AOKYMEHTaLUM

MpocnM HanpaBnsiTb NOXKENAHWMS MO BKJTIOYEHWUIO AOMOJHEHUI, UBMEHEHMIA B pyKOBOACTBA 3aN0JIHUB dop-
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HOPCH-TPAHC

MHdopmauua nepen Ha4yaNoM YTEHUS PYKOBOACTBA

[nga Baweit 6esonacHocTU

[laHHOEe pyKOBOACTBO COAEPXKMUT BaXKHYO MHGOpMaLMio A8 6€30nacHOro U NpaBUAbHONO UCMOMb30BaHMS
06opynoBaHus. BHMMaTenbHO npoynTaiTe pyKOBOACTBO Nepes UCnoib30BaHMEM AAaHHOTO npoaykTa. Obpatu-
Te 0coboe BHMMaHMe Ha Paspen 1 «be3onacHocTb», Paspen 7 «M3BneyeHune u yctaHoBKa 6/10KOB MUTAHUS» U
ybenuTech, YTO 3TU yKa3aHMs No TexHuke 6€30NacHOCTU BbIMOHEHbI Nepes, MCNONb30BaHMEM U3aenus. Xpa-
HUTE AAHHOE PYKOBOACTBO B HAAEXHOM MecTe Ans yaobCcTBa 03HAKOM/EHWUS NMPU UCMONb30BAHUMU AAHHOIO
usgenms.

3neK'rpomar|-|wr|-|as1 COBMEeCTUMOCTb

O6opynoBaHWe COOTBETCTBYET TEXHUYECKUM pernaMeHTaMm:
— TP TC 004/2011 «O 6e30MacHOCTX HU3KOBONALTHOIO 06OPYAOBAHUN»
— TP TC020/2011 «2neKTpOMarHMTHas COBMECTUMOCTb TEXHUYECKUX CPEACTB»
B moMaluHMX ycnoBusax 3TOT NPOAYKT MOXET Bbi3BaTb PaAMONOMeExH, U B 3TOM C/lydae OT Bac (Nonb3oBaTens)
MOXeT NoTpe60oBaTbCs NPUHATb COOTBETCTBYHOLLME MEPbI.

AnomMuHueBble 3IEKTPOJSIUTUHECKUE KOHAEHCATOPbI

Cpok cny6bl antOMUHUEBBIX 3EKTPOIUTUHECKUX KOHAEHCATOPOB, MCMO/b3YeMbIX B MeYaTHbIX nnaTax,
orpaHuyeH. MIcnonb3oBaHWe 3TUX KOMMNOHEHTOB NO UCTEYEHMM CPOKA MX CNYXObl MOXET MPUBECTU K yTEUKe
WA UCTOLLLEHMM 31eKTPOSIMTA, MOTEHLMANBHO Bbi3blBas BblAeNEHWe HENPUITHOrO 3anaxa Miam AbiM. B 06blyHbIX
ycnoBuax akcnnyatauuu (25 °C) He 0XMAAETCS, UTO UCTeYeHMe CpoKa Cyxbbl byneT LOCTUTHYTO B TeYeHue
nepuoaa TexHu4eckoro obcnyxmsanus (5 ner).

OpnHako cpok cnyXbbl MOXET UCTEYb BbICTpEe, eCnu, HanpuUMep, U3aenne UCNoNb3yeTCs MPU NOBbILLEHHOM
TemnepaType. 3aKa3unk HeceT pacxoibl MO 3aMeHe KOMMOHEeHTOB 060pyf0BaHuMs, CPOK IKCNAyaTaLmnm KoTo-
pbix uctek. O6paTuTe BHUMAHUE, YTO 3TO PEKOMEHALMM, U OHWU HE SBNSKOTCS rapaHTuen 6e30TKasHoM paboTsl
B NMepuog, CepBMCHOM NOALEPXKKU.

3awmTa oT CKA4YKoB 1 KPaTKOBPEMEHHOIro nageH1Ua HanpsaxeHusa

Ha n3genve MoxeT NoBAMSTL KPAaTKOBPEMEHHOE NafeHUe HaNpPXKeHUS B UCTOYHMKE MUTaHWUS, BbI3BaHHOE
MonHuei. g npefoTBpaLLeHUs KpaTKOBPEMEHHOIO NaAEeHUS HAaNPSXKEHUS PEKOMEHAYETCS UCMOMb30BaTh UC-
TOYHUK BecnepeboMHOro NUTaHMs.
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B 370l rnaBe Bbl HaWaeTe BaHYH MHbOpMaumo o0 6e3onacHoCTU Npu paboTte Ha BalweMm cepsepe. KoH-
CTpyKUMS cepBepa obecneynBaeT paboTatolleMy C HUM YESTOBEKY HAAEXHYIO 3aLUMTY OT 3/1eKTPUYECKOro TOKa.
3awwmTa OT nopaXkeHUs obecneynBaeTcs pasanyHbiMK crnocobamu, B TOM YKUCHE:

— pa3MelWeHNEM pa3beEMOB NTIEKTPOMUTAHNA HA TbINbHOM CTOpOHE Kopnyca,

— NPpUMEHEHNEM HaAEXHbIX U30TALUOHHbBIX MaTEPUANOB;

— MCNonb3oBaHWEM Kabene 3NEKTPONUTaHUA C 3a3eMIAKLWLKMN NPOBOAHUKAMMU;

— WCNOJ1b30BaHNE HU3KOIO HanpaXeHna ona 3NEKTpOnUTaHUA S31IEMEHTOB yNnpaBneHna n MHOUKaunmn Ha
JIMLLEBOM NaHenm cepsepa.

TeM He MeHee, cepBep ABNSETCS INEKTPUYECKMUM YCTPOMCTBOM, paboTatowmM OT CETU NepeMEHHOro ToKa
HanpsxeHnem 220B. MNo3toMy npu paboTte ¢ HUM HeobxoamMMo cobntofath onpeneneHHble Mepbl 6e3onac-
HOCTM, YTOObI NPeaoTBPAaTUTL BO3MOXHOCTb MOPAXEHUS 3NEKTPUYECKMM TOKOM, BO3HMKHOBEHMUS NOXapa M
BbIxoAa M3 cTpos obopynoBaHus. OBg3aTeNbHO OTKAKOYANTe CepBep M BCE MPUCOEAMHEHHble YCTPOMCTBA OT
CeTV NyTeM U3BNIeYEHUS CETEBbIX BUIOK M3 pO3ETOK Mpu NobbiX paboTax, CBA3aHHbIX C OTKPbITUEM KOpMyca
WKW MPUCOEAUHEHHBIX YCTPOWCTB.

MOMHUTE, YTO MOTYXWMI MHAMKATOP NUTAHUS HE O3HAYAET MOJIHOTO CHATUS HAMPSXKEHUS C YCTPOWCTBA -
610K NUTAHWUSA MOXET HAXOAWTLCS B AEXYPHOM pexume. He paboTaiite 6€3 33a3eMNeHUS UK C HELITATHBIM
3a3eMJIeEHUNEM.

®| NMPUMEYAHUE: conepxuT BaxHYO MHOOPMaLUMI0, KOTOpasi NOMOXET BaM Jy4Lle MCNOJIb30BaTb BaLl NPo-
LYKT.

BHUMAHMUE: yka3biBaeT 1Mbo Ha NoTeHLManbHOe NoBpexaeHne obopynoBaHus, (Mbo Ha NoTepro AaH-
HbIX M NOACKAa3bIBAET BaM, Kak U3bexatb NpobaeMsl.

‘i\‘l NPEOYMNPEXOEHUE: yka3biBaeT Ha MOTEHUMANbHbIA MaTepuanbHbii yuepb, TeflecHble NOBPEXAEHMUS
WM CMepTb.

1.1 TpaBuna 6e3onacHocT Nnpu paboTe c 060pyaoBaHUEM

AI He MblTalTeCb NOAHMMATb CEPBEP CAMOCTONTENbHO, YTOObI M36eXaTb BO3MOXHbIX TpaBM. He npuknanbi-
BaiiTe HepaBHOMEpHOe ycuime K 060MM KOHLAM cepBepa, YTobbl NpeaoTBpaTUTb AedOpMaLMI0 UK U3rMb
waccu. MNpu nogbemMe u nepemeLLeHUN cepBepa LepxuTe ero napannensHo 3emne. OTKpbITUE UK CHATUE
KPbIWKM CEPBEPA, NMPU BKIHOYEHHOM MUTAHWUU, MOXKET MPUBECTU K MOPAKEHMIO INEKTPUYECKUM TOKOM.

He mncnonb3yiTe cepep 6e3 KpbIWKKM Honee NaTM MUHYT. IKCnayaTaums cepeepa 6e3 KpbIWKXM MOXeT
MPUBECTM K MOBPEXAEHUIO KOMMOHEHTOB. MHOIrMe peMOHTHbIE paboTbl MOTYT BbIMOMHATLCS TONBKO CEPTUDU-
LMPOBAaHHbIM CNELMaNNCTOM NO TEXHUYECKOMY 0BCNYXKMBaHMIO. Bbl LOMKHbI TONbKO BbINOMHATL YCTPaHeHMe
HemnonagokK M MpPOCTO PEMOHT B COOTBETCTBMM C TPEOOBAHMSAMM LOKYMEHTALMM K MPOAYKTY UK MO YKA3aHUIO
OHNTaMH-CNYXObI UK CNyx0bl Noaaepxku no TenedoHy. Ha noBpexaeHns, Bbi3BaHHblE 0OCNYXXMBAHMEM, He
caHkumoHmpoBaHHbIM 3A0 «HOPCU-TPAHC», rapaHTMsa He pacnpocTpaHsetcs. [pounTante U cnegymte mH-
CTPYKUMSM MO TeXHWKe 6e30nacHOCTM, NpunaraemslM K usnenuto. Jns obecneyeHus npasuabHOM paboTsbl u
OXNIXAEHUS B CEpBepe, CepBepHble BEHTUNATOPbI BCEraa AOMKHbI ObiTb MOAKAOYEHBI U PabOTOCNOCOBHDI.
[epxuTe pyku nofanblue OT BpaLLAKLWMXCA NOMACTEN BbICOKONPOU3BOAUTENbHbBIX BEHTUAATOPOB, TaK KaK 3TO
MOXET NMPUBECTU K CEpPbe3HbIM NOCNeACTBUIM, TPAaBMaM UK Nopesam.

®| npu paboTe C BHYTPEHHUMM KOMMOHEHTAMM CEPBEPA PEKOMEHAYETCS BCErAa MCNOoAb30BaTb aHTUCTATH-
YeCKMI KOBPMK M aHTUCTAaTMYECKUI BpacneT (ecnun ectb B cepepHoi). Ecnn BpacneTta HeT, CHUMUTE CTaTUKY
Apyrum cnocoboM. Hanpumep, NpMKOCHUTECH K 3a3eMieHHOMY 060pyaoBaHMi0. ECan BbIKNOYEHUE BbIHYX-
[eHHOoe, Bbl MOXeTe 3anyCTUTb AMArHOCTMKY Nepes, BblK/IloYeHWEM, MPOBEPUTb COCTOSIHME CepBepa U NOTw.
CoxpaHuTe HeobxoguMmble ainbl U 3aKpoWTe akTMBHble NporpaMmbl. 3aBeplunte paboty OC u oTknouuTe
cepsep.
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Mepep BknoueHneM cepeepa

1) Bo Bpems yCTaHOBKM U nepepn 3KCnayataumen cepeepa, cobnoganTe MHCTPYKLMKU HA YCNOBUS OKpYXKa-
loWen cpenbl A9 Balero cepeepa.

2) Ecnu cepBep [OCTaBNEH U3 XONOAHOIO MeCTa, MOXeT 06pa30BaThCs KOHAEHCAT KakK BHYTPU, TakK U CHa-
pyXu cepsepa.

3) MNopoxauTte, NoKa cepeep akKAMMATU3IUPYETCS K KOMHATHOM TeMnepaType U NOMHOCTbI0 BbICOXHET ne-
pepn 3anyckoM. Cepeepy MOXeT ObITb HAaHeCeH HeobpaTuMbI ywepb, ecnn 310 TpeboBaHmne He cobnto-
paetcs.

4) TpaHcnopTupyiTe cepep TONbKO B OPUTMHANIBHOM YNAaKOBKE MW B YNAKOBKE, KOTOPAs 3allMLiaeT ero
OT YLapOB 1 TONYKOB (Tapa € 0bpeLleTKow).

1.2 Pab6ora BHYTpMU cepBepa nNpu BKIIOYEHHOM NMUTAHUU

PaboTa BHYyTpM cepBepa nNpu BKIHOYEHHOM NMUTAHUK LOMYCKAKOTCSA TONbKO B C/Ty4ae BbIMOSHEHUS HEOT/IOXK-
HbIX paboT No TekyLlemy 060pya0BaAHMIO, YCTAHOBEHHOTO B LUKAY.

K HeoTnoXHbIM pa60TaM OTHOCATCA:

1) 3aMeHa CMCTEMHbIX BEHTUNSTOPOB.
2) 3ameHa SAS-kabenen.

AI Mpy BO3AENCTBUM CTAaTMYECKOIO 3/IEKTPUYECTBA HA BHYTPEHHME KOMMOHEHTbI CEPBEPA BO3MOXHbI OCTa-
HOBKa cepBepa 1 NoTepst AaHHbIX. YTOObI M36€eXaTb 3TOM Npobnemsbl, BO BpeMs paboTbl C CEPBEPOM MpPU BKHO-
YEeHHOM MUTaHUK 06913aTENIbHO UCMOMb3YITE AHTUCTATUYECKMIA BpacneT UK APYrue CUCTEMbI 3a3EMIIEHUS.
MNpu pabote HeobxoanMo:
— He ponyckaiTe cBO604HOI0 CBMCAHUSI PYKaBOB, 0COBEHHO HMXKE NOKTEN. 3acTeErHUTE NYroBMLbl UM 3a-
KaTalTe AJ/IMHHbIE pyKaBa, Npexae YeM NpucTynaTb K paboTte BHYTpU cepeepa.
— (Cneamte 3a TeM, YToObI raNCTyK, Wapd, WHYpPOK Benaxa Uan ANUHHbIE BONOCHI HE HAaBMCANMU Hag cepBe-
poMm.
— CHuMUTE toBENUPHbIE yKpaweHus (Hanpumep, 6pacneTsbl, LenoYKu, KobLa, 3aMoHKM U Yacbl).
— Ypanaite us kapMaHoB pybawek npegMeTbl (HAaNpUMep, PyYKM M KapaHaalu), KOTopble MOryT ynacTb
BHYTPb CEpBEpPA, KOFAa Bbl HAKJIOHUTECH HAJl HUM.
— He poHgiiTe BHYTPb CepBepa MeTanMyeckme nNpeaMeTbl, HanpuMep CKPenKu, LWNUAbKU U BUHTDI.
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CepBep BbICOKOCKOPOCTHbIX BbluncneHuit «kKUT GPU» — 3TO yHMBepCanbHOE BbICOKOMPOU3BOAUTENBHOE
pelleHne ans 3a4ay MCKYCCTBEHHOMO MHTENIEKTA, MALLMHHOMO 00YyYeHUs, MHPEPEHCA U MHXXEHEPHbIX pacyé-
ToB. CepBep BbiNonHeH B popm-dpaktope 4U 1 paccumTaH Ha YCTAHOBKY B CTaHAapTHble 19-a101MMOBbIE CTOMKM,
YTO AenaeT ero yaobHbIM ANsl MHTErpauMKn B COBPEMEHHbIE AaTa-LEHTPbI M KOPNOPATUBHbIE BbIYUCUTENbHbIE
Komnnekcol. Mogynb yaaneHHoro ynpasneHus AST2500 ¢ nporpammHbiM obecnedyeHnem «lporpamMma ang
OBM Xatcma «3Be3na», BHeceH B EamHbIn peectp poccuiickoro M10.

MporpamMmMHoe obecneyvenHne «UEFI BIOS ®MaBapuc «3Be3na»», BHeECEHHOE B EAMHbIN peecTp poCccUiickoro
Mno.

MocTpoeH Ha 6a3e MaTepuHcKow nnaTbl MIM2xIXS3G «ApkTyp».

2.1 MaccorabaputHble XapaKTepUCTUKH

Xapaktepuctnkmn o6opyaoBaHus:

1 | ®opm-dakTop 194U

2 l@a6aputbl BxLUXT, MM 184x436x802
3 Bec 6e3 ynakoBKM U KOMNAEKTYHOLMX, KF 21

4 Bec B ynakoBke, Kr

5 Pasmep ynakosku BxLUxT, Mm 274x615x1025

Ta6nuua 1. Xapakrepuctuku o6opyaoBaHus

YnakoBka Mapkupyetcs QR-kogom komnnekTa 060pyfoBaHMs Ans BbICTPOro 0NO3HABAHUS U NOMYYEHUS
nHbopMaLmm no naaTpopme NocpeacTBoM:

— Paspena 11.4 «[MonyyeHne npeaBapuTeNnbHOM MHDOPMALMK C CarkTay

2.2 MwuHuManbHag HavyanbHasa KoHUrypauus

B pspe cnyvaeB MoxeT noTpeboBaThCs 3amMyck Balero 060pyaoBaHuUs aas NpoBepku paboTocnocobHo-
CTU caMol nnatdopMsbl. B 3TOM cnyyae [0MKHA MCNOMb30BaTbCS MUHMMabHAs KOHPUIypaumsa Ans 3anycka
cepBepa:

1 Mpoueccop 2 JTo60o# 13 nuHeikn Intel Xeon
Scalable Gen3

2 Konuuectso Mopynen namsaru 2 Mo 1 wt. Ha npoueccop, OAUHAKO-
BOro obbema

3 PCle-kapTbl pacwmpeHnus He ycrtaHaBnuBaTtb

4 CUCTEeMHbIN anCK 1 M.2 SATA SSD

Ta6bnuua 2. MuHMmanbHas KoHUrypauus cepsepa

[lna 3anycka 060pyaoBaHMS B MMHMMA/bHOW HauyanbHOW KOHGUrypaumMn HeobxoauMo 3apaHee Noaro-
TOBJIEHHbIM 3arpy304HbIi AUCK C OMEPALUOHHBIMU CUCTEMAMM U3 CMIMCKA COBMECTUMOCTU B COOTBETCTBUM C
Paznenom 12 «CoBMeCTUMbIe ONepaLMOHHbIE CUCTEMbI U CPEACTBA BU3YyanM3aL MMy HACTOSLLErO PYKOBOACTBA.

2.3 06was uHpopmauums

B 370l rnaBe npepcraBneHa o6uwas nHpopmauma o cepeepe.

Ha3sHaueHue n npuMeHeHune cepsepa:

— Paspabotka 1 06yvyeHne Mogenern UCKYCCTBEHHOMO MHTENIEeKTa;

— Bwu3syanusauus n obpabotka 60bWwKMX 06LEMOB LAHHBIX;

— HayuyHble 1 UHXeHepHble pacyéTsl;
O6nayHble BbIMMCNEHUS U BUPTYanM3aums rpadmueckmx pecypcos.
O6wasa nidpopmaums o cepeepe.
PCle kapTbl pacwmpeHus:

2 MNH®OPMALMA O NNATPOPME 10
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— 2 wr. PCle x8;

— 3wt PCle x16;

— 8 wr. PCle 16x GPU FHFL po 350 BT kaxaas.

HononHutenbHo K yctaHoBke PCle kapT paclumpeHus cepeep obecneumsaet yctaHosky OCP 3.0 PCle x16
KapTbl.
BoiuncnutensHole pecypcbl: 2 x Intel Xeon Scalable Gen3 (apxutekTypa Ice Lake-SP) ¢ TDP pgo 205 Bt

KaXablIM.
OnepaTtvBHas NamaThb:

— Konunuecto cnotoB: 16 wr. (Mo 8 Moaynew Ha npoueccop);

— Twun namatu: RDIMM/LRDIMM DDR4 3200/2933 MIy, (B 3aBMCMMOCTU OT NpOLLECCOPa);

— Pa3smep namstu: 1616, 3216, 6476, 12816, 2566 DDR4 DIMM 2133/2400/2666/2933/3200 MIu;

— MakcumanbHbi 06beM namatu: oo 4Tb.
[unckoBas noacucrema:
YcTaHOBKA XeCTKMX AUCKOB:

— po 8 wr. 2’5 SFF guckoB Ha nepepHen naHenu cepeepa SATA/SAS 6/12G;

— 2uwrt. M.2 PCle Gen3 x2 nnu SATA 3.0.
OunckoBble beknnenHsbl:

— 8xSFF SAS/SATA 6/12G naccmBHbIv nepenHuin 6eknneiH B kKonmdectee 1 wr.
Yno6cTBO 06CNYXMBAHMS U 3KCMAyaTaLUK:

— YcraHoBka B 19" wkadsl (1000MMm);

— bBbIcTpoCcbEMHbIE KpenneHUs KOMMNOHEHTOB, B T.u. PCle-nnaT pacwupenus.
JneKkTponuTaHune 1 3anac MOLWHOCTU:

— Cepsep no ymonyanuto nocrasngetcs ¢ CRPS 6nokamu nutaHus mowHocTbio no 1600 BT no cxeme 4+1.

11 TexHuueckoe pyKoBOACTBO
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2.3.1 CBoaHble XxapaKTepUCTUKU cepBepa

Hue npuBeneHbl CBOAHbIE XapakKTepUCTUKK cepBepa:

1 MatepuHckas nnata IByxnpoueccopHas (MMN2xIXS3G «ApkTyp»).

2 Mpoueccop Intel Xeon Scalable Gen3 (apxutekTypa Ice Lake-SP)
c TDP po 205 Bt

3 o3y DDR4, oo 16 wr.

4 MakcuManbHbI 06beM 4Tb6

5 Yuncer Intel C621A

6 [paduuecknii koHTponnep OuckpeTHbii 2D Ha ocHoBe AST2500: makc. paspe-
weHune 1920x1200 @60Hz

7 Konunuectso OCP 3.0 nnat paclumpeHnus 1 wt. OCP 3.0 PCle x16

8 Konuuectso PCle x8 nnat pacwmpeHnus 2 wr. PCle x8

9 Konunuectso PCle x16 nnat pacwumpeHus 3 wr. PCle x16

10 | Konnuecteo PCle 16x GPU FHFL go 350 Bt nnat pac- | ao 8 wr. PCle 16x GPU FHFL po 350 BT kaxzas

WMpEHUS
11 | MakcumanbHoe konunyectBo guckos 2’5 (SFF) B ne- B 3aBncmMMocTu oT KoHdurypauum o 8 SAS/SATA
penHen Kaccete

12 | MakcuManbHoe KonnMuecTso M.2 AucKoB 2

13 | 1Gbe BMC 1 Ha nepepgHelt naHenu cepeepa

14 | USB 3.0 4 Ha nepenHen NaHenu cepeepa

15 | VGA 1 Ha nepepgHelt naHenu cepeepa

16 | COM-nopTt c pasvemoM Mini Jack 1 Ha nepepHel naHenu cepeepa

18 | HoMMHanbHasg MOLWHOCTb, BT CRPS 4+1 BN, nopaoepxka bl no 1600BT BkAtoum-
TenbHo.

17 | HanpsxeHue 220B

18 | CucteMHble BEHTUAATOPSI o 3 wr.

19 | BeHTungtopbl oxnaxaeHus kapTel GPU [o 4 wr.

20 | MoHTaxHbIM pa3mep, U 4

21 | SkcnnyaTauMOHHbIe NapameTpsbl Temnepatypa +5...35°C, JaeneHue 630...800 mm pT

cT

Tabnuua 3. CBoAHbIE XapaKTepUCTUKK

2.3.2 BcTpoeHHble uHTepgenchbl

Huxe npuBeneHbl BCTpOEHHble MHTepdencol cepsepa:

1 USB nopt 4 nopta USB 3.0
2 BoigeneHnHbit Ethernet, nopt ynpasneHus BMC CeTeBOM NOpPT ANS YAANEHHOTO ynpaBfeHus
3 CBeToaMop, BKIKOYEHHOTO COCTOSIHUS MHTEFPUPOBAH- 1
HbI/ B KHOMKY BKJTLOYEHUS
4 | CBeToAMOL aKTUBHOCTM CUCTEMHBIX XECTKUX ANCKOB 1
5 CeeTogmogp cTaTtyca 1
6 Ceetoamnon MOEHTUDUKALMOHHBIN MHTErpUPOBaHHbIN | 1
B KHOMKY MaeHTUdUKaLmm
7 CBeToamop COCTOSIHMS CETEBbIX MHTEPdENCOB 2
8 | VGA 1
9 COM-nopt ¢ pasbemoM Mini Jack 1

Tabnuua 4. BcrpoeHHble HTepdelichbl

2 MNH®OPMALMA O NNATPOPME
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2.3.3 CootBeTCTBME CTAaHAApPTaM

CooTBeTcTBME OTpPAC/AEBbIM CTaHAAPTAM:
— CootsetctBue ctaHgapty ACPI
— Cosmectumocts ¢ PCle 3.0
— [lMopnepxka PXE
— CosmectnmocTb ¢ USB 3.0 (BHYTpeHHwMI); coBMectumocTb ¢ USB 2.0
— UEFI
— Redfish API

2.3.4 O6wan apxuteKTypa naardopmsl

CepBep BbICOKOCKOPOCTHbIX BbliuncneHnin «KKUT GPU» sBngeTca kopnyc B KOTOpbIN, yCTaHABAMBAETCS Ma-
TEPUHCKas nnaTa Ha npoueccopax Scalable MIM2xIXS3G «ApkTyp», ¢ asyma LMY «Intel® Xeon® Scalable» 3
nokonenus (Ice Lake).

BoigeneHHbii OCP 3.0 PCle x16 cnot no3BoOAsieT yBEIMYNUTL YMCSIO CETEBbIX MHTEPdENCOB 6e3 3aHATUS
mecta B PCle-paisepax kapT pacwmpenus. Kopnyc, no3BonseT ycTaHaBAUBaTb A0 8-M XKeCTknx auckos SFF
SAS/SATA u no 2-x M.2 p1MCKOB Ha MaTepUHCKOM nuare.

Kopnyc cepBepa BbICOKOCKOPOCTHbIX BbluncneHuit «KKUT GPU» no3sonseT yctaHaBAnBaTtb 40 8-Mu KapT
PCle 16x GPU.

Cuctema anekTponuTaHMs cepeepa BbICOKOCKOPOCTHbIX BblumcneHunn «KUT GPU» coctouT u3 610KOB nu-
TaHua (o cxeme 4+1) ¢ PpyHKUMeN pe3epBUPOBAHNA 19 NOAKMOYEHUS K CETU NepeMeHHoro Toka 220B.

CuctemMa oxnaxzeHus cepeepa BbICOKOCKOPOCTHbIX BbluncneHui «KUT GPU» coctout 13 6noka kopnyc-
HbIX BEHTUNSTOPOB A5 OXJIAXKAEHMS KOMNOHEHTOB CEpBEpPa, BEHTUNATOPOB oxnaxaeHus kapT PCle 16x GPU
M BEHTUNATOPOB 6/10KA NUTAHUS.

B kauecTBe obwecncremHoro N0 moxet Bbictynatb OC (Alt Linux /Astra Linux /Red Hat / Ubuntu / CentOS
/ ROSA Linux / PE[L OC/ MS Windows Server), o6ecneunBaroLLas MHOrONOAb30BaTENbCKUIA U MHOT03a4a4Hbll
peXuM paboTbl C NOALEPXKKOM YCTPOMCTB XpaHeHuMs, 06paboTkmn M BBOAA/BbIBOAA MHPOPMALIMM, CETEBLIX U
Crneunanm3mMpoBaHHbIX YCTPOMCTB, rpadmyeckomn NnoacucTeMbl.

ApxuTekTypa cemMeincTBa cepBepHbiX MaTepuHckux nnat MIM2xIXS3G «ApkTyp» paspaboTtaHa Ha OCHOBe
MHTErPUPOBAHHbIX QYHKUMIA M QYHKLUMI cemencTBa npoueccopos ««Intel® Xeon® Scalable» 3 nokoneHus
(Ice Lake), Habopa Mukpocxem Intel® C621A, a Takke KOHTponnepa ynpasneHus nnaton Aspeed * AST2500
(BMQ).

Ha cnepytower CTpyKTYpHOM CxemMe npeacTaBneH 0630p apXMTEKTYpbl CEpBEPHOM MATEPUHCKOM MnaThl
MM2xIXS3G «ApkTyp», NOKasbiBAOWUN QYHKLUU 1 B3aUMOCBA3U KAXKA0MO U3 OCHOBHbLIX KOMMOHEHTOB MOA-
CUCTEMBI.

13 TexHuueckoe pyKoBOACTBO
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2.3.5 Bwupg cnepeau u 0603HaueHUs

B 3ToM pasgene copepxutca MHdopMaumsa 06 31eMeHTax ynpaBieHuUs, CBETOAUOLHbIX MHAMKATOPAX M
pa3beMax Ha NnepeaHen naHenu cepeepa.

Ha puc. 2 Bua cepsepa cnepeau € 8-10 YCTAHOB/IEHHbIMU XECTKMMM OMCKAMM NMOKa3aH BUA cepBepa C
YCTAHOBNEHHOM 3aLWMTHOW NaHenNbHo.

—%
HOPCH-TPA

ooy PO "

Puc. 2. Bup, cepepa cnepeam ¢ 8-10 yCTAaHOB/IEHHbIMM X€CTKMMU AUCKaMU

NeBas naHenb ynpasnexus

MecTo pns yctaHoBku kaptbl OCP 3.0 PCle x16
COM-nopr ¢ pasbeMoMm Mini Jack

MopTbl USB 3.0

BoigenenHbit Ethernet, nopt ynpasnexnus BMC
H MecTo ang yctaHoBku PCle-kapT pacwumpeHnus
Xectkne gnckm

H Buaeosbixon VGA

B Npasas navens ynpaenenus
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MNaHenb ynpasnexus

Huxe npuBeneHbl 21IEMEHTbI yNpaBneHna U CBETOANOAHAA MHOUKAUMA Ha MAHENN YNIpaBAEHUA.

Puc. 3. Jlesas naHenb ynpasneHus Puc. 4. Npaeas naHenb ynpasneHus

KHOMKa BKOYEHMA C MHTErPUPOBAHHbIM 3€/1EHbIM CBE- Moptel USB 3.0

H

TOAMOAOM BK/IIOYEHHOIO COCTOSIHMA

3eneHblit CBETOAMOA, COCTOAHMA CUCTEMHbBIX AMCKOB
CBeToaMoA COCTOSIHMS CeTeBbIX MHTep(hENCcoB
XenTblin cBeTOANOA MHDOPMALIMOHHBIN

[~

KHonka naeHTMduKaumm cepeepa B CTOMKE C MHTErpU-
POBAHHbIM CMHUM CBETOAMOAOM UAEHTUDUKALUM
3eneHblit CBETOAMOA, COCTOSHUS cepBepa

CBeToamon COCTOSHMUS CETEBLIX MHTEpGdENCoB

KHonka nepesarpysku cepeepa

BEEER

2 MNH®OPMALMA O NNATPOPME
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2.3.6 Bwupa czagm u 0603HaYeHUs

B 3TOM paspene conepxxuTcs MHPopMaLms 06 CBETOAMOLHbIX MHAMKATOPAX M pa3beMax Ha 3afHeN naHe-
nv cepBepa.

Ha puc. 5 Bupg cepeepa c3aau NokasaHbl CBETOAMOAHbIE MHAMKATOPbI U pa3beMbl Ha 3aHEN NaHenu cep-
Bepa.

Puc. 5. Bup cepsepa c3agu

BeHnTtunatop oxnaxpenus GPU kapT
bnok nuTaHms c ropsyen 3ameHom
BeHnTtunatop oxnaxaenus GPU kapt
Bnok nuTaHma ¢ ropsyen 3amMeHom
bnok nutaHus c ropsiueit 3aMeHon
BeHnTtunatop oxnaxpenuns GPU kapt
bnok nuTaHms ¢ ropsiyen 3amMeHom
BeHTtunsatop oxnaxaenus GPU kapt

(o] -f-Jof-f-f-Q~]-]

Bnok nuTaHma ¢ ropsyen 3amMeHomn

17 TexHuueckoe pyKoBOACTBO



HOPCH-TPAHC

2.3.7 MakcuManbHbIi1 BHYTPEHHUIT 06BbEM KEeCTKUX AUCKOB

MaKCUManbHbIN BHYTPEHHWI 0ObEM XKECTKMX AUCKOB NPEACTABIEH HUXKE.

1 SFF SATA ropsiyeit 3ameHbl 64 T6 8x8TH
2 SFF SAS ropsiyeit 3ameHbl 64 T6 8x8TH
3 M.2 96016 2x480T16

Tabnuua 5. MakcumanbHbIl BHYTPEHHUI 06BbEM KECTKMX AUCKOB

2.4 Tennosbipenenune (BTU)

CraHpapTHag paboyas Temnepatypa ot 5° po 35°C (o1 41° po 95° F) Ha ypoBHe MOpPS C MNOHWXEHWUEM
TemnepaTypbl Ha 1,0°C Ha kaxable 305 m (1,8 ° F Ha kaxablie 1000 ¢yTOB) Hap ypoBHEM MOPS MakCUMYM A0
3050 ™ (10 000 dyToB), 6e3 NpIMOro NOCTOSAHHOIO COMTHEYHOro CBeTa. MakcMManbHas CKOPOCTb U3MEHEHMUS
coctasnsiet 20°C/uac (36°F/uvac). BepxHuit npegen U ckopoCTb USMEHEHMS MOTYT ObITb OFPaHUYEHbl TUMOM U
KOJIMYECTBOM YCTAHOBJIEHHbIX OMUMUA.

2 MNH®OPMALMA O NNATPOPME 18
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IduarHocTuyeckue Kogbl U COOOLEHUA
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3.1 Koabl MHAMKATOPOB COCTOSIHUA CceTeBbIX MHTep(deicoB

3a[HAS CTeHKa cepBepa BKJIOYaET B cebs Heckonbko pasbeMoB RI45, obecneunsatowas noaaepxky cie-
OYOLWMX BCTPOEHHbIX QYHKUUNR:

Puc. 6. CeteBble nHTepdeicnbl

BbigenenHbii Ethernet , nopt ynpasnexnus BMC
CeTtesoit nopt 1G

Pasbvem RJ45, ucnonbsyembiii ang nopta ynpasneHus BMC, BkntoyaeT B cebs aBa ceetogmona. B 1abn. 6
MHaukaumsa coctosiHus BblaeneHHoro nopta Ethernet, nopta ynpasnenms BMC npeacraBneHo nosHoe onpe-

JeneHune CoCTosHUIM CBeToamMoaa.

Puc. 7. CeteBble HTEepdeiChbl

JNeBbiit cBETOAMON, - COEAMHEHNE/AKTUBHOCTb
MpaBblii cBETOAMOL, - NpHUeM/nepenaya

JleBbit He roput CoeaonHeHWe He YCTaHOBMIEHO
fopuT 3eneHbin CoenonHeHuWe yCTaHOBNEHO
Mwuraet 3eneHbin Mponcxoaut npuém/nepenava oaH-
HbIX
MpaBbliii fopuT xenTbii CkopocTb nepegaym aaHHbix 100
MbéwuT/c
lopwuT 3eneHbiv CkopocTb nepefaum aaHHbIx 1
Féut/c

Tabnuua 6. UHankauma coctosiHua BbigeneHHoro nopta Ethernet, nopra ynpasnenns BMC

3 JAUATHOCTUYECKUE KOAObl U COOBLLEHNA 20
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3.2 Koabl MHAUKATOPOB COCTOSIHUA GJIOKOB NUTAHUSA

Ha 6noke nMTaHus yCTaHOBMEH OAMH ABYXLBETHbIM CBETOAMOL ANS MHAMKALLMM COCTOSIHUS 610Ka NUTAHWS.
Pexum paboTbl cBeTOAMOAA onpeaeneH B Tabn. 7 MHaukaumsa coctosaHMs 610Ka NUTaHus.

MuTaHMe NoaKNHYEHO BXOL M BbIX04 paboToCnoCcobHbI

[opuT 3eneHbIM

OTCyTCTBMe NMUTaHNA OT CETU NepeMEHHOro Toka An4d
BCEX UCTOYHMUKOB NMUTAHUA

MHamkaums OTCYTCTBYET

[NepeMeHHbIN TOK NPUCYTCTBYET / TONBbKO pe3epBHbIN
BbIX0A, BKtoYeH (12 B) unmn 6nok nutaHna HaxoauTcs B
XO/I0AHOM pe3epse

Mwuraet 3eneHbIM

LLIHyp nepeMeHHOro ToKa OTCOEAMHEH OT PO3ETKM UK
nponasno nNUTaHWe OT CETU NEPEMEHHOTO TOKA NpM na-
pannenbHOM NOAKNHOYEHMM BTOPOro 6/10Ka NUTaHMS C
MUTaHWEM OT CETU NEPEMEHHOTO TOKa.

[opUT SHTapHbIM

Bbnok nuTaHWe B COCTOAHUM "BHMMaHMeE": BbiCOKas TeEM-
nepaTtypa, BbICOKast MOWHOCTb, 6OMbLIOK TOK, MefNeH-
Hbl BEHTUAATOP.

MuraeT SHTapHbIM

Kputnyeckoe cobbiTne 610Kka NMTaHKWe, Bbi3blBatoLee
oTknoYeHue, cbon, OCP, OVP, oTka3 BeHTMAATOPA

[opUT SHTapHbIM

Tabnuua 7. UHpuKauma coctosHUA 610Ka NUTaHUA

3.3 Kopbl cOCTOAHUSA XKECTKMX AUCKOB

Kaxabli1 0OTCEK ANA AMCKA BK/IHOYAET B C€OS OTAE/bHbIE CBETOANOAHbBIE MHAMKATOPbI aKTUBHOCTM KECTKOTO

ANCKa N ero CoCToaHus.

Puc. 8. Unpmukauusa puckos

CBeToamos aKTMBHOCTM ANCKA
CBETOAMOA COCTOSIHUS AMCKa

fopuT 3eneHbIM

[ucK akTnBEH

MwuratoLmim 3eneHblin

,ﬂ,OCTyI‘I K ONCKY WU YTEHUE

OTcyTCTBYET 3€n€eHbIN

HeT nuTaHue Ha aucke

Ta6bnuua 8. UHAMKaUMS aKTMBHOCTH AMCKA

rOpl/IT AHTAPHbIM

[nck HencnpaseH

Muratowmim SHTapHbIN

BbinonHsietca nepecrpoiika RAID

OTCYTCTBYET SIHTAPHbIN

HeTt HencnpaBHocTel

Tabnuua 9. UHAMKaLMA COCTOAHMUA AUCKA
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CucreMHble nepexknw4yaream u coeamHUTeNn

4.1 CoepMHUTENU U NEPEKITIOHATENIM MATEPUHCKOM MMATBI  « & « v v v o v o o o v e e o oo oo e e e e e o
4.2 CoepMHUTENU U NEpeKIoHaTeNU AUCKOBbIX OGbEAUHUTENBHBIX MIAT . . « v v v v v v v v o v v v o o

4 CUCTEMHDIE NMEPEKJTIOYATENIN U COEAUHUTENU
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4.1 CoepuHUTENM U NEpeEKNOYATENIM MAaTEPUHCKON NAaThbl

B paHHOM pa3snene onnucaHbl nepeknYaTenn n COeguHnUTenn.

Mpexnae 4eM MeHSTb MNONOXEHUS MEPEMBIYEK, BbIKOUMTE CEPBEP M OTK/OUMTE BCE LUHYPbI MUTAHUS U
BHELLHMe Kabenu.

Mepen paboToi C COEAMHUTENSMU U MEPEKNOYATENSIMU MaTEPUHCKOM NIaTbl BHUMATENbHO 03HAKOMbLTECH
¢ Pazpgenom 1 «besonacHocTb».

Ha puc. 9 CoegnHuTenu 1 nepekntoyaTen MaTePMHCKONM NAaTbl B 3TOM pasfesie NokKasaHo pacrnofoXeHue
COeNMHUTENEN 1 NepeKoYaTeNei Ha MaTeEPUHCKOM nnaTe.

444241 40 33373635

| 1.ENSUREALL WIRES ARE IN UNLOCKED POSITION
2.INSTALLPHM
3. MOVEALL WIRES TO LOCKED POSTION
4. TIGHTEN EACH NUT TO 8 IN-LBF (0.904 N-M)

UNINSTALL IN REVERSE ORDER

- g, ey

¢ Q-

;mf(f(JfJJ(J HHHH“.;:.—;““ xm IIl lnmllﬁ'-j-
‘ . :

L bl | '- L Ll

éTTTmTIT&g

Puc. 9. Coeaunutenu u nepeknyarenu MaTepMHCKOﬁ nnatbl
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Pasbem PMBus

Pasbem SATAL

Pasbem SATA2

Pasbem SFF-8654 (PCle 3.0/SATA3)

Pasvem CPU XDP

amkauun Mepekntoyatens  «BocctaHoBneHne  BIOS  (BIOS
Pazbem SFF-8654 (PCle 4.0) Recovery Mode)»

Pasvem SFF-8654 (PCle 4.0) Pasbem kntova VROC

PaszbeM ans nonkntoueHus GpoHTanbHbiXx noptoB USB Pasvem PCH SGPIO

3.0 MNepekntouatens «Flash Descriptor Security Override»
barapenika CMOS Pasbem COM-nopra

Pasvem SPI BMC Pasbem USB 3.0 Type A

Pasvem SPI BIOS Pasbem RJ-45

Mepekntouatens «CMOS» MNepekntouatens «BMC SoC Flash Configuration»
Mepekntouatens «BMC Debug Port Select»
MNepekntouatens «No Reboot (Watch Dog)»
Mepekntouatens «ME Force Recovery Mode»
Pasbvem PLD QSD

Mepekntouatens «J12 SSD1 PCIE/SATA Select»
MNepekntovatenp «J12 SSD2 PCIE/SATA Select»
Pazbem M.2 (2280)

Pazvem LCM

Pasbem M.2 (2280)

Paszbem VGA
Pazbem BMC GPIO
Pazbem COM-nopTa
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Paszbem COM-nopTa
PasbeM AN19 NOAKIKYEHUS NaHeNU yNpaBieHUs U UH-
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Mepekntouatens «PECI Master Select»
Mepekntovatens «BMC NCSI Select»
Pasbem SFF-8654 (PCle 4.0)

Pasbem nuTaHms
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PazbeMbl Ans BEHTUNSTOPOB
PasbeM nuTaHms
Pasvem SFF-8654 (PCle 4.0)
PasbeM nuTaHus
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Pa3bem nutaHus
Paszvem OCP 3.0
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Onuncanue nepemMbliyek MaTepMHCKOlZ nnatbl.

«CMOS» JCMOS lMepeMblyka HaXOAMTCA B MONOXKEHUM (MO
YMONYaHMI0) 3aMblKas KOHTaKTbl 1 1 2, ans
BK/IIOYEHMS COpOCa M3MEHEHMIA B HACTPOM-
kax BIOS HyXHO nepecTaBuTb NepeMbIYKy
B NONOXeHUe (BK/OYEHHbIN) 3aMKHYTb
KOHTaKTbl 2 1 3

«PECI Master Select» JPECI MepeMbluka HaxXoamUTCs B MONOXEHUM (Nno
YMONYaHMI0) 3aMblKas KOHTaKTbl 1 1 2, ans
NoaKNOYeHMs LMDPOBOro AATYMKA TEM-
nepatypsl kK PCH unu k BMC uepes uHTep-
deric PECI Hy>kHO nepecTaBuUTb NEPEMBIUKY
B MOMIOXEHUWE (BKTHOYEHHBIW) 3aMKHYTb
KOHTaKTbl 2 1 3

«BMC NCSI Select» JNCSI_SEL MepeMbluka HaxoamuTca B NONOXEHUM (No
YMONYaHMI0) 3aMbIKasi KOHTaKTbl 1 u 2,

ans nogkntoyeHns BMC k opyrmum certe-
BbIM KOHTPO/EPAM HY)KHO NepecTaBuTb
nepemblyKy B NONOXEHMWE (BK/TOYEHHBbIN)
3aMKHYTb KOHTaKTbl 2 U 3

«Boccranosnenue BIOS (BIOS Recovery J6 MepeMbluka He ycTaHoBNEHA (MO ymMonya-
Mode)» HWIO), ANg TOro 4To6bl BOCCTaHOBMTL BIOS

HY>XHO YCTaHOBUTb NEePEMbIYKY 3aMKHYB
KOHTaKTbl 1 1 2

«Flash Descriptor Security Override» J5 [epeMmbluka He ycTaHOBEHA (MO yMONYa-
HUI0), AN TOro YTO6bI YCTAaHOBUTb Nepe-
MbIYKY 3aMKHUTE KOHTaKTbl 1 U 2

«BMC SoC Flash Configuration» J4 lNepeMbluka He ycTaHOBEHA (MO yMOn-
YaHuto), AN Toro 4to6bl BKAOUMTL BMC
HY)XHO YCTAHOBUTb NEePEMbIYKY 3aMKHYB
KOHTaKTbl 1 1 2

«BMC Debug Port Select» J2 lNepeMmbluka He ycTaHOBEHA (MO yMonYa-
HWIO), ANS HACTPOMKM OTNIAA0YHOro nopTa
BMC Hy>KHO yCTaHOBWTb MEpPeMbIYKY 3a-
MKHYB KOHTaKTbl 1 1 2

«No Reboot (Watch Dog)» 1 [epembluka He ycTaHOBEHA (MO yMOnYa-
HUI0), AN BKJIKOYEHUS PEXUMA CTOPOXe-
BOro TariMepa 6e3 nepesarpysku HyXHO
YCTAHOBUTb NEePEMbIUKY 3aMKHYB KOHTaKTbI
1n2

«ME Force Recovery Mode» 13 MNepeMbluka He yCcTaHOBMEHa (MO yMOn-
YaHuo), AN4 BKOYeHUs pexnma ME
Recovery Mode Hy>XHO yCTaHOBMTb ne-
PeMbIYKY 3aMKHYB KOHTAKTbl 1 1 2

«J12 SSD1 PCIE/SATA Select» J15 MNepeMbluka HaxoamUTCs B MONOXEHUM (NO
yMonyaHuio (SATA)) 3aMblkast KOHTaKTbl 1 1
2, pns Bblbopa pexunma pabotbl PCIE/SATA
Ans SSD1 Hy>XHO nepecTaBUTb NepeMmbIUKy
B NONOXeHUe (BK/IOYEHHbIN) 3aMKHYTb
KoHTakTbl 2 1 3 (PCle x4)

«J12 SSD2 PCIE/SATA Select» J16 MepeMbluka HaxoaMTCA B NONOXKEHMM (N0
ymonuaHuio (SATA)) 3aMbikas KOHTaKTbl 1 1
2, nns Bbibopa pexxnuma pabotbl PCIE/SATA
Ans SSD2 HyXHO nepecTaBUTb NMepeMbIUKY
B MONIOXEHMWE (BKTHOYEHHBIW) 3aMKHYTb
KoHTakTbl 2 1 3 (PCle x4)

Ta6nuua 10. OnucaHue nepembivek M NepekoyaTeneit MaTepUHCKOIM Nnatbl
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4.2 CoepuHuTEenU U nepexkn4vyarenun gUCKOBbIX 06beANHUTENbHbIX NAaT

I'Iepe,u. pa60T017| C coeamHuTenamMmn n nepeknryatTenamMm gUCKoBbIX 06beAUHUTENBHBIX MNAT BHUMATENIbHO
03HakoMbTech ¢ Pazgenom 1 «be3onacHocTby.

Ha puc. 10 Mnata pacwupenuns 8SFF (HUKA.469535.204) B 3TOM paszene Noka3aHO pacrnosioxXeHue co-
efiMHuUTenen n nepeknyatenen Ha nnate pacwmperns 8SFF (HUKA.469535.204).
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Puc. 10. Mnata pacwmpenus 8SFF (HUKA.469535.204)

CoeguHuTens onsa nogaum nutaHus +12B n +5B
CoenuHuTenb ANs noaknoyeHua kabens miniSAS HD
CoeanHutens Ang noakoueHns kabena miniSAS HD

CoeguHutens ans noaknodeHus kadensa PCle SlimLine
CoeguHuTens gns nogknodveHus kabensa PCle SlimLine

4 CUCTEMHDIE NMEPEKJTIOYATENIN U COEAUHUTENU 26
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Kabenu u BHellHue coeauHeHuUs

5.1 Ka6enu anektponutanus (220B) . . . . . . . ... e e e e e e 28
5.2 CeTeBbIE KABBIM . . . v v v i i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 28
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5.1 Ka6enu anektponutanus (220B)

Kabenb nutaHuna C13 220B npegHa3HayeH o NOAKYEHUS CEPBEPA K MCTOUYHUKY SHEPTUMN.

Kabenb nutanus C13 nopgkntoyaeTtcs K cepeepy, @ UMeHHO K pasbeMy C14 Ha 6nokax nutaHus. Kabenb
nutaHus C13 umeet orpaHmnyerme no Toky (10 AMnep), yawe BCEro OHM BbIMYCKAKTCS ATMHOM A0 TPEX METPOB.
Kabenb nutanmsa C13 npencrasneH Ha puc. 11 Kabenb anekTponutaHus 220B.

Puc. 11. Kabenb anekrponutaHusa 220B

CoctaB Kabensa nutaHusa

Kabenb nutanunsa C13 coctomt n3 Tpex npoBoaoB. [IpoBoAa oKpalleHbl B XXeNTO-3e1eHbli, CUHUIA U KOPUY-
HeBbIN LBeTa. XXenTo-3eneHbli UBEeT- 3T0 3a3eMneHme. CMHUIA UBET NPOBOAA — 3TO «HOJbY». KOpMYHEBbLIV LBET
npoBoaa — 310 «@dasa». Matepmanom pasbemMoB M MaTepuanom 060soukM 31oro Kabens cnyxut MNBX.

5.2 CeTteBble Kabenu

Cepsep ucnonbsyet KoHTponnep Ethernet gns nogknyeHus K opyrum yCTponcTBaM aasa obMeHa AaH-
HbiMK. [1ng ocyuwecTBneHns obMeHa AaHHbIMU Mcnonb3yeTtca kabenb Ethernet. OomH KoHeu, kabens Ethernet
noaktoyaeTcs K KoHTponnepy Ethernet Haxopawemycs B cepsepe, APYroi KOHeL, NOAK/IOYAETCS K CETEBOMY
KOMMYTaTopy MAu ApYyr1M yCTpOMCTBaM Aas obMeHa faHHbIMU. BHewHul Bug kabens Ethernet npueedeH Ha
puc. 12 Kabenb Ethernet.

PR
S

v

W

Puc. 12. Ka6enb Ethernet

®| Ecnun koHTponnep Ethernet HacTpoeH ang pabotbl Ha ckopoctn 100 unmn 1000 M6uT/C, He0obXx0aMMO UC-
nonb30BaTh KabenbHyt NpoBoaky kateropum 5 (Cat. 5).

5 KABE/IN U BHEWWHUE COEANHEHUSA 28
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Kateropuu kabens Ethernet u konuuectsa nap

Cat.1 0,1 1 o 15 Méut/c
Cat.2 1 2 Jo 4 Mbut/c
Cat.3 16 4 o 100 MéwuT/c
Cat.4 20 4 [o 16 MéwuTt/c
Cat.5 100 4 o 100 MéwuT/c
Cat.5e 125 4 o 1T6/c
Cat.6 250 4 Lo 10 T6/c
Cat.6a 500 4 Ho 10 T6/c
Cat.7 600 4 Lo 10 T6/c
Cat.7a no 1200 4 [o 100 I6/c

Tabnuua 11. Kateropuu kabensa Ethernet u konuuecrsa nap

Tunbl 060n104eK BUTOM Napbl

Kabenu Ethernet BbinyckaroTcsa C pasHbIM TMMOM 000JI0YKM, M NOAOMPAOTCA NOA, KOHKPETHbIE YC/I0BUS
akcnnyaTauuu. HasHaueHne kabens 4acTto MOXHO onpenenunTb no UBeTy 060/104KK:

YepHbli npeaHasHayeH ANs yAMuHbIX paboT, ycToMumMB K aTMo-
chepHbIM BO3AENCTBUAM U UMEET LOMOMHUTENBHYHO 3a-
WMTY B BUAE BHeLWHeN 060104KM 13 ruapodobHOro no-
NM3TUNEHA

OpaHXeBbli cooTBeTcTBYEeT TpeboBaHMSAM NoXapHoM He3onacHocTH,
YCTOMYMB K BbICOKMM TemMnepaTtypam; Npu ropeHnm Bbige-
NSIET MeHbLLUEe AbiMa U OTPABASIOWMX BELLECTB
CBETNO-Cepblid, 6enbli, CUHWIA, GUONETOBBIN, XENTbIN, NOAXOLAMT A9 NPOKNAAbIBAHUS BHYTPU XWAbIX LOMOB U
3eneHbIn 1 ap. O(DUCHBIX 34aHUMI

Ta6bnuua 12. Tun o6onouek Kabena Ethernet
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B atom pa3snene onncaHbl npouenypbl YCTAHOBKKU U yaoaneHnsa BCeEX O6CJ'IY)KI/IBaEMbIX CUCTEMHbIX KOMMNO-
HEHTOB. B onmncaHnu kaxxaon npoueaypbl 3aMeHbl KOMIMOHEHTOB YKa3aHO, Kakne 3aaavu Heo6XxoaMMOo BbINON-
HWUTb, 4YTOObI nonyy4ynTb 4OCTYN K 3aMEHAEMOMY KOMIMOHEHTY.

lNepep, yCTaHOBKOM M U3BNEYEHNEM CUCTEMHBIX KOMMOHEHTOB BHMMATE/IbHO O3HaKOMbTeCb ¢ Pasgenom 1
«be3onacHOCTb.

BbinonHeHWe fAaHHbIX NpoLLeayp MOXKET NOB/eYb IMLLEHUE rapaHTUMHOrO 06CyXMBaHMS cepBepa. [Mepepn,
BbINONHEHUEM PabOT NPOKOHCYNLTUPYIATECH CO CNELMATUCTOM.

6.1 TpeboBaHus K Mepam 6e3onacHOCTU

He ponyckaiTe BO34eMCTBUS CTaTUYECKOrO 3NEKTPUYECTBA HA YCTPOMCTBO, MOCKO/bKY 3TO MOXET Npu-
BECTM K OCTAHOBKE CUCTEMbI M MOTEPE AaHHbIX. [N 3TOro XpaHWUTE CHSATbIE KOMMOHEHTbI, YyBCTBUTENIbHbIE
K CTaTUYECKOMY 3NEKTPUYECTBY, B aHTUCTAaTUYECKOM YNAKOBKE 4O CaMOM yCTaHOBKM. [1pu paboTe ¢ TakMMM
yCTpOWCTBaMM 06513aTeNIbHO UCMONb3YITe aHTUCTAaTUYECKUIA BpacneT UK APYryto CUCTEMY 3a3EMIIEHMUS.

Mpu yCTaHOBKM U U3BIEYEHUS CUCTEMHBIX KOMMOHEHTOB YOeaMTECh YTO BbINOJIHSETE Cleayowme Tpebo-
BaHMS:

— Ecnu cepeep noctaBnsieTcs ¢ pe3epBHbIM UCTOYHUKOM MUTaHUS, B KaXKA0M oTceke 610Ka nMTaHms Heob-
XOOAMMO YCTaHOBUTb N0 GI0KY NUTaHUS.

— Bokpyr cepsepa Heobxoanmo obecneunTb AOCTaTOMHOE CBOBOAHOE NPOCTPAHCTBO A4S Hagexalen
paboTbl ero cuctembl oxnaxaeHus. lMepen nepenHen u 3agHer NaHensiMM cepeepa AOMKHO ObITb Npu-
mepHo 50 MM (2,0 atorima) cBo60OAHOrO NPOCTPaHCTBA. lNepen BEHTUAATOPaMM He LO/MKHbI HAXOAUTHCS
HWKakue npeameTbl.

— [lns Hagnexaluero oxXnaxaeHnsa U NpaBUAbHOMO BO3AYLLIHOMO NOTOKA Nepes, BKAYEHWEM cepBepa cre-
LlyeT NOBTOPHO YCTaHOBMUTb Ha Hero Koxyx. Pabota cepeepa 6onee 30 MUHYT CO CHSATBIM KOXXYXOM MOXeT
NoBpesnTb KOMMOHEHTbI CcepBepa.

— Heobxoaumo cobnopaTe MHCTPYKLMKM MO NpOKnaake Kabenen, BXoaslmMe B KOMNAEKT NOCTaBKM AOMON-
HUTENbHbIX KOMMOHEHTOB.

— HewncnpaBHbili BEHTUAATOP HEOOXOAMMO 3aMEHUTb B TeueHue 48 yacoB C 0OHAPYXEHUS HEMONAAKM.

— CHATbIW 3aMeHSAEMbI BEHTUNATOP HEODOXOAMMO 3aMeHUTb B TedeHue 30 cekyHA nocne CHATUS.

— CHATBbIA 3aMeHsIeMbI ANCK HEOHBX0AMMO 3aMEHUTb B TEUEHUE ABYX MUHYT MOC/Ie CHATUS.

— CHATbIN 3aMeHsieMblit 610K MUTAHMS HEOOXOAMMO 3aMEHUTL B TEYEHME ABYX MUHYT NOC/IE CHATHUS.

— Bce pednekTopsbl, NocTaBnsieMble C CepBepPOM, AOMKHbI ObITb YCTAHOBMAEHbI HA MOMEHT 3aMnycka cepsepa.
Mcnonb3oBaHue cepeepa 6e3 gednekTopa MOXET NPUBECTU K MOBPEXAEHUIO NpoLieccopa.

— Bce rHe3pa ang NpoueccopoB AOMKHbI ObITb 3aKPbITbl CMELMANbHBIMU KOXYXaMM, MO0 B HUX LOMKHbI
6bITb BCTAB/IEHBI MPOLLECCOPBI C PaAUATOPOM.

— [lpu ycTaHOBKE HECKONbKMX NPOLLECCOPOB HEOOXOAMMO CTPOro cobntoaaTh NpaBuaa YCTaHOBKKU BEHTU-
NATOPOB ANS KaXA0ro npoueccopa.

6.2 TloaroToBKa K paboram BHyTpu nnatdopmbl

Mepen HayanoM paboTbl BHYTpU NNaThoOpMbl HEOOX0ANMMO 03HaKOMUTbCA ¢ Paspenom 1 «be3onacHocTby,
Paspenom 6.1 «TpeboBaHUs K MepaM 6e30MacHOCTU.

Cnepy¥iTte cnegyroWwmMM Liaram:
— W3Bneyb cepBep U3 cepBepHOM CTOMKMU.
MNpn paboTe € yCTPOMCTBOM aKKypaTHO YAEPXKMBANTE €ro 3a Kpas Uiau pamy.
BobikntounTe cepeep 1 BCe NOAKNHOYEHHbIE NepudepuiiHble YCTPOMUCTBA.
OtcoenmHuTe Kabenu nuTaHMs OT cepeepa n nepudepuitHble YCTPOMCTBA.
MoarotoBuTb pabouyto o0b6nactb. CHUMaeMble KOMMOHEHTLI CEpBEPA KNAauTe Ha NAOCKYH, MaaKy, Ha-
KJIOHEHHYIO U YCTOMUMBYIO MOBEPXHOCTb.
MNepep 0encTBUMAMM C AUCKAMM BbINOAHWUTE pe3epBHOE KOMMPOBAHME BCEX BAXKHbIX AAHHbIX.
[ng CHATWS M YCTAaHOBKM ONEPATUBHO 3aMEHAEMOrO pe3epBHOro 610Ka NUTaHMs, ONepaTMBHO 3aMeHse-
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MbIX BEHTUISTOPOB, ONEPATUBHO 3aMEHSIEMbIX KECTKUX AMCKOB C JIMLLEBOM NaHeNu U onepaTMBHO MOAKIIO-
yaeMbix USB-yCTpoicTB BbIK/tOYaTh cepBep He TpebyeTtcs. OfHaKo HEOOXOAMMO BbIK/IKOYATL CEpBep Mnepen,
No6bIMK [eMCTBUSMU, CBA3AHHBIMU CO CHSITUEM MM YCTAHOBKOM Kabenei agantepos, a nepes BbiMOSHEHU-
€M [EeMCTBUI, CBA3AHHBIX CO CHTMEM WM YCTAaHOBKOM MnaTtbl-agantepa Riser Heob6xoamMMo oTko4aTh 610K
MUTaHUS.

6.3

3aBeplueHue paboT BHYTpU NnaTthopmbl

Mocne 3aBeplueHns paboT BHYTpU NNaThOpPMbl BbINOAHUTE CeayLWwme LeNCcTBUS:
— YcTaHOBUTE CEpBEpP B CEPBEPHYIO CTOMKY.

6.4

[ns BbInONHEHMS npoueanyp yoaneHna n yCtaHoBKuK Bam noHapob6sTCs cnegyroumne MHCTPYMEHTDI!

Monoknounte kabenu nuTaHna u nepudepuintHble YyCTpoOMCTBa.
Bkntounte cepsep v Bce nepudepuiiHbie yCTPOMUCTBA.

MepeveHb pekOMEHAYEMbIX UHCTPYMEHTOB M NPUHAANEKHOCTEN

KpectoobpasHas oTBepTKa.

OtBeptka Torx.

OTBepTKa C LWeCTUrpaHHOM rankomn.

MnacTMKOBbIM MUHLET.

OTBepTKa C NJIOCKUM NE3BUEM.

PeMeLlOK 3a3eMNeHuUs Ha 3anacTbe, NOAKHUYEHHbIN K KOHTYPY 3a3eMJIeHMS.
Kospwuk ESD.

6 YCTAHOBKA U U3BJIEYEHUE CUCTEMHbIX KOMIMOHEHTOB
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6.5 Pa6otbl c Kopnycom nnatgopmbl

[lns nonyyeHuns [ocTyna K HEKOTOPbIM COCTaBHbIM YacTaM cepBepa TPebyeTcs CHATb BEPXHIOK KPbILLKY
Koprnyca cepBepa.

6.5.1 CHaTtue n ycTaHOBKA BepXHeH KPbIWKK Kopnyca cepBepa

[10 OTKPbITUS BEPXHEN KPbILWKK BbIK/OUMTE CEPBEP U OTKAHOUMTE Kabenb nuTaHums.

CepBep O0JKEH pa60TaTb CO BCEMU YCTAHOBNEHHbLIMU KpbIWKaMn OnA obecneyeHus I'IpaBVIJ'IbHDVI BEHTU-
naunu.

MNepepn HayanoM paboT Mo CHATUIO M YCTAHOBKE BEPXHEN KPbILWKM KOPMYCa HEOOX0AMMO 03HAKOMUTBLCS C
Paspenom 1 «be3sonacHocTb», Paszgenom 6.1 «TpeboBaHMa K MepaM 6e30MacHOCTU».

Hwxe npuBeneHbl CBEAEHWUS NO CHATUIO M YCTAHOBKE BEPXHEN KPbILWKK KOpMyca.
Mepepn cHATUEM BepXHeW KpbILWKM KOPNYyCa BbIMONHWUTE CefyloLme feicTBUS:

1) Bbiknouute NnUTaHue cepsepa.
2) OtcoeguHuTe BCe WHYpPbI M Kabenu nuTaHus oT cepaepa.

UTOObI CHATb BEPXHIOK KPbILLKY KOPMYCa BbINOJHATE YKa3aHHbIe HUXKE AeNCTBUS:
OTKpYTUTE BUHTbI GUKCUPYIOLLME BEPXHIOK KPbILIKY HAa KOpMNyCe cepBepa.
CHMMUWTE BEPXHIOK KPbILIKY CEpBEpA.

. .

!

. -  —
T o |

Puc. 13. CHaTHe BepXHeil KpbIWKK NAAaT(HOopMbl
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Mepep TEM KaK YCTAaHOBWUTb 334HIO0 BEPXHIOK KPbILWKY KOpryca, yoeautecb B OTCYTCTBUM MOCTOPOHHUX
npeLMEeTOB BHYTPU CepBepa.

YTo6bl YCTAaHOBUTD 3a[IHIOK BEPXHHIOK KPbILWKY KOPMYyCa BbIMOJHUTE YKa3aHHbIE HUXE LeNCTBUS:

OnycTTe BEPXHIOK KPbILWKY HA KOpMYC.

3abuKcHpyiiTe BEPXHIOK KPbILLKY BUHTAMM.

. __

1

. " ]
' . ’ |

Puc. 14. YctaHOBKA BepxHei KpbILKX NAaT(opMbl

MNocne YCTAaHOBKU BerHeVI KPbIWKW BbIMOJTHUTE YKA3aHHbIE HUXE OencTBus:

1) MNopcoeaonHuTe BCe WHYpPbI U Kabenu NUTaHus K cepeepy.
2) Bknwouute nuTaHue cepeepa.

6.5.2 MW3BneuyeHue u ycTaHOBKa KapKaca nop, aucku SFF

I'Iepeu OTKPbITUEM BerHeﬁ KPbIWKW BbIKTKOYNTE CEPBEP U OTKIHOYUTE Kabenb NUTaHus.

CepBep ponmkeH paboTaTb CO BCEMMU YCTAHOBEHHbIMM KpbIWKaMK aas obecneyeHunst NpaBUabHON BEHTU-
NAUNN.

M3BneyeHmne kapkaca nod amMckm SFF HeobxoanMMo AN yCcTaHOBKM AONOSIHUTENbHOM KapTbl GPU.

Mepen HavyanoM paboT NO M3BJIEYEHMIO M YCTAHOBKE KapKacoB nog, aAnMcku SFF Heob6xoamMMo 03HAaKOMUTLCS
¢ Paspenom 1 «be3onacHoctb», Pazgenom 6.1 «TpeboBaHUa kK MepaM 6e3onacHoCTU»
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Hwuxe npuBeneHbl CBeAeHMS MO M3BAEYEHUIO U YCTAHOBKE KapKacos noa amcku SFF.
MNepep n3BneyeHneM Kapkacos nog aucku SFF U3 kopnyca cepeepa BbIMOMHUTE CiefyolMe AeACTBUS:

BbikntounTe nuTaHMe cepeepa.
2) OTcoeaouHuTe BCE LWHYPLI U Kabenu nutaHus OT cepeepa.

1)
)

3) CHuMeTe BepxHIOK KpbILWKY Kopnyca (cM. paszen 6.5.1 ang 6onee netansHon MHGOpMaLLMK).
)
)

4) M3Bnekute xectkme Ancku (cM. pasgen 6.12 nna 6onee petanbHoON MHboOpMaLmK).
5) OtcoennHuTe BCe kabenu OT NnaT YCTaHOB/IEHHbIX Ha Kapkackl nod ancku SFF.

YT06bI CHATb KapKacbkl NoA, Ancku SFF BbINOAHWTE yKa3aHHblE HUXe OeNCTBUS:
OTKpyTMTE BMHTbI KOTOpble GUKCMPYIOT Kapkackl noa ancku SFF B kopnyce
M3BneknTe Kapkacbl nog amckn SFF 13 kopnyca cepeepa.
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Puc. 15. U3BneueHune kapkaca nog aucku SFF

Mepen TeM Kak yCTaHOBWTb Kapkacbl noa aucku SFF B kopnyc cepeepa, ybeautech B OTCYTCTBMM MOCTO-
POHHMX MPeLMETOB BHYTPH CepBepa.

Y1o6bl yCTaHOBUTb KapKacbl Nog, AMcku SFF BbINOAHWUTE yKa3aHHble HUXe AeNCTBUS:
YcTaHoBMTE KapKachl nog anckn SFF B kopnyc cepeepa.
3adukcupyiTe Kapkacbl nog, aucku SFF BUHTamMu.
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Puc. 16. YcraHoBKa kapkaca nog amcku SFF

Mocne ycTaHOBKM KapKacoB nog, ANCKM SFF BbINOIHWUTE yKa3aHHbIe HUXE OEeNCTBUS:

1) MopcoeouHuTe BCE Kabenu K nnataMm, YCTAaHOBIEHHbIM Ha Kapkacax nof amcku SFF.

2) YcTtaHOBMWTe XecTkue aucku (cM. pasgen 6.12 ong 6onee petanbHOM MHPOPMaLMK).

3) YcTaHOBUTE BEPXHIOK KPbIWKY Kopnyca (cM. pa3gen 6.5.1 pns 6onee getanbHOM MHbOpMaLUK).
4) MNopcoeanHWTe BCE WHYPbI M Kabenun NMTaHUs K cepBepa.

5) Bkniouute nutaHue cepsepa.

~— ~— — ~—

6 YCTAHOBKA U U3BJIEYEHUE CUCTEMHbIX KOMIMOHEHTOB
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6.6 Cxema npoknapku Kabeneu

HekoTopble KOMMNOHEHTbI CEpBEPa UMEKDT BHYTPEHHME Kabenun n kabenbHble pa3beMbl.
Mpu nofgkntoueHmn Kabenen cobntofanTe ykaszaHHbIE HUXKE UHCTPYKLIMM.

— [lepen noakOYEHNEM U OTKIIOYEHMEM BHYTPEHHUX Kabenei Heo6xoanMO BbIK/THUUTL CEPBEp.

— Ha HekoTopbix kabensix, BXOASLWMX B KOMMNAEKT CepBepa M OONOAHUTENbHbIX YCTPOWCTB, HanevaTaHsl
naeHTUdUKaTopbl Kabenew. Micnonb3ynTte 3Tn MAEHTUDUKATOPLI AN NOAKOYEHUS kabenel K npaBub-
HbIM pa3bemam.

— Yb6eauTtecsb, uTo kabenb He 3aKMMAETCs, He MPOXOAUT NOBEPX Pa3beMOB M HE 3aKPbIBAET HUKAKME KOM-
MOHEHTbI HA MAaTEPUHCKOM nnaTe.

— YbeamTech, YTO COOTBETCTBYHOLLME Kabenu NpoxoasT Yepes KabenbHble 3aK1Mbl.

®| Mpn oTKNIHO4YEHUM Kabener OT MaTePMHCKOM MNaTbl OTKPOMTE BCE 3aLLENKM, S3bI4KM MU 3aMKM Ha Kabenb-
HbIX pasbeMax. Ecnu nepepn otknoyeHueM kabenen 3Toro He caenatb, kabenbHble rHe34a Ha MaTepPUHCKOM
nnate OyaoyT NoBpexaeHbl, MOCKOJIbKY OHM O4YeHb Xpynkue. MNpu ntoboM noBpexaeHumn rHesn kabens moxer
notpeboBaTbCs 3aMeHa MaTEPUHCKOM NNaThl.

MoHTaXHbIM pa3Mep cepBepa 2U obecneumBaeT KaHanbl 419 NPOKAaaKK kabenen BooNb KaxkaoM 60KOBOM
CTeHKM Kopnyca. Kabenu He fomKHbI NPOKNaAbIBaTbCS HEMOCPEACTBEHHO Nepes CUCTEMHbIMU BEHTUASTOPAMM
WKW Yepes LeHTp MaTepUHCKOM MAaTbl, MeXAy C10TaMu NaMaTM M MOAYNSIMM MpoLeccopa C paguaTopamm.
MNepep npoknapkoi kabenei HEOHXOAMMO CHSATb CUCTEMHBIN BEHTUASTOP B cOope.

Puc. 17. Cxema npoknapku Kabeneii B cepsepe
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6.6.1 Kabenu anekTponutaHusa U CUCTEMHbIE Kabenu

Hwuxe npmBeneHbl CXeMbl NPOKNAAKM CUCTEMHBIX Kabenen u kabenen NMTaHUs B cepeepe.

» HH o S

Puc. 18. Cxema npoknagKu cMcTEMHbIX Kabenei n Kabenei nuTaHusa

— XryTbl NIMTaHWsa MaTepPUHCKON NnaThl, 63KNIENHOB
— WNuTtepdericHbin kKabenb Ans naHenu ynpasneHms

x5

X8

6 YCTAHOBKA U U3BJIEYEHME CUCTEMHbIX KOMIMOHEHTOB
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Puc. 19. Cxema npokiaaKu CMCTEMHBIX Kabenei, kabeneit ana noaknoueHns auckos SAS/SATA

— XKryTbl MMTaHUS MATEPUHCKOM NNaTbl, 63KNNEAHOB

— Paizep PCIE x16 to 2x MCIOx8 ¢ uHTerpupoBaHHbIM kabenem
SLimSAS-SLimSAS kabenu

— MHTepdeicHbIi Kabenb o NnaHenun ynpasBneHus
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Puc. 20. Cxema npoKnaaKu cMCTEMHbIX Kabeneit, kabeneit nuTaHus, Kabeneit ana noaknUyeHns auckoB SAS/SATA

— XKryTbl MMTaHUS MATEPUHCKOM NNaTbl, 63KNNEAHOB

— Paiizep PCIE x16 to 2x MCIOx8 ¢ uHTerpupoBaHHbIM Kabenem
— SAS/SATA kabenu

— WHTepdelicHbi kKabenb Ans NnaHenu ynpaeneHms

6 YCTAHOBKA U U3BJIEYEHUE CUCTEMHbIX KOMIMOHEHTOB
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Puc. 21. Cxema npoKiaaKu CUCTEMHbIX Kabenelt, kabeneit nuTaHus, Kabeneit ana noaknwyeHus auckos SAS/SATA c

noaknoueHueMm PCle RAID

— XryTbl NIMTaHWsa MaTepPUHCKON NnaTbl, 63KNAENHOB

— Paitzep PCIE x16 to 2x MCIOx8 ¢ uHTerpnpoBaHHbIM Kabenem
— SAS/SATA kabenu

— MHTepdencHbin Kabenb g NnaHenun ynpasneHus
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6.7 PaboTbl C CUCTEMHbIMU BEHTUNSATOPAMMU

CucteMa oxnaxaeHus cepeepa npeaHasHayYeHa Ans oTBOAA TEM/A C NMOBEPXHOCTM HArpeBaOLWMXCS de-
MEHTOB: NpoLeccopa, Moaynen NaMaTi, MaTEPUHCKOM NNaThl, NaT pacliMpeHUs, NPUBOLOB, HAKONUTENEN U
©/10KOB NMUTaHMUA.

BeHTUNATOpbI NOAAEPKMBAIOT KTOPAYYHO» 3aMEHY M MOTYT BbiTb 3aMeHeHbl 6e3 BbIK/TUYEHMS cepBepa.

MN3BneueHme u YCTAaHOBKa BEHTUNATOPOB HE Tpe6yeT npuMeHeHne MHCTPYMEHTOB, YTO obneruyaet 06Cﬂy-
XMBaHWE CUCTEMbDI OXNaXXOAEHUS.

6.7.1 WM3BneueHue BeHTUNATOpA U3 cepBepa

Mepen HayanoMm paboT NO U3BMEYEHUIO BEHTUNATOPA HEOOXOAMMO O3HaKoMUTbCA ¢ Pasmenom 1 «bes-
onacHocTb», Pasgenom 6.1 «TpeboBaHMs kK MepaM 6€30MacHOCTM.

Huke npuBeneHbl CBEAEHUS MO M3BNEYEHMIO BEHTUAATOPA CEPBEPA. 3aMEHSIEMbIA BEHTUIATOP MOXKHO
M3BNEYb, HE BbIK/HOUAsa CepBep, YTO NOMoraeT nsbexaTb NPOAO/IKUTENLHOIO NepepbiBa B paboTe CUCTEMDI.

Papom Haxopoatcs onacHble ABMXyLlmneca nonact BEHTUNATOPA. He kacavTtecb ux nanbuamm unm ApYyrMMun
4acTaMu Tena.

Mepepn M3BNeYeHMEM BEHTUNATOPA BbINONHUTE Cleaytolme NeiCTBUS:

1) M3BnekuTe BEPXHIOK KPbIWKY KOpMyca cepsepa (CM. pasgen 6.5.1 ong 6onee getanbHoin MHPopMaumm).
YT06bl M3BNEYD BEHTUNATOP U3 CEPBEPA, BbINOMHUTE CeAyoLLmMe AeNCTBUS:
Bo3bMuTe BEHTUNATOP 32 BEPXHIOK YacTb NanbLaAMU U U3BNEKUTE €ro U3 cepBepa.

Puc. 22. UsBneueHune BeHTUNATOpa U3 cepBepa

lNocne n3BneyeHns BEHTUNATOPA U3 CEpBEPA BbIMOMHUTE YKA3aHHbIE HUXE AeNCTBUS:
1) YcTaHOBMTE HOBbIM BEHTUAATOP MM 3arNyLKy BEHTUASTOPA, YTOObI 3aKpbITh MYCTOE MECTo.

2) Mpu HEOBXOAUMOCTU BEPHYTb CHSATbIM BEHTUISTOP MPOU3BOAMTENO, CEAYHTE BCEM UHCTPYKLMUSM MO
ynakoBKe 1 UCMOJb3yiTe NPefoCTaBAEHHbI YNAKOBOYHbIA MaTepuan.

6.7.2 MMoaknioveHne BEHTUNATOPA K cepBepy

Mepep Hayanom paboT Mo NOAKNHOUEHUIO BEHTUAATOPA K CepBepY HEOOX0AMMO 03HAKOMUTLCA € Paspenom
1 «be3onacHocTb», Paspenom 6.1 «TpeboBaHus K MepaM 6€30MacHOCTMY.

®| I'IpaanbHoe HanpaBneHne BO3A4YyLWHONo NOToKa — OT NIMLLEBOM K 3aaHeNn naHenu cepeepa.
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MNepen yCTaHOBKOM BEHTUNATOPA CepBEpPa KOCHUTECh aHTUCTAaTUYECKOM YNAKOBKOM, B KOTOPOW HAaXoaMTCS
HOBbI BEHTUAATOP, OO0 HEOKPALIEHHOM NMOBEPXHOCTM BHE cepBepa. 3aTeM U3BIEKMUTE HOBbIA BEHTUAATOP
M3 YNAKOBKM M pa3MeCcTUTe ero Ha aHTUCTAaTUYECKOM MOBEPXHOCTU.

YT106bI YCTAaHOBWUTH BEHTUASTOP B CEPBEP, BbINOAHUTE CNeayoWwmue AeNCTBUS:

YcTaHoBUTe BEHTUNATOP B B/10K BEHTUNISTOPOB.

Puc. 23. NoaknioueHue BeHTUNATOPA

lNocne ycTaHOBKM BEHTUNATOPA B CEPBEp BbINOHUTE YKa3aHHbIE HUXE AeACTBUA:
1) YcraHoBMTE BEPXHIOK KPbILLKY Kopnyca cepsepa (cM. pasgen 6.5.1 nna 6onee petanbHOM MHPOPMaLMK).

6.7.3 W3BneuyeHue HApYKHOro BEHTUNATOpA cepBepa

Mepen Hayanom paboT No M3BAEYEHMIO BEHTUNIATOPA cepBepa He0bX0aMMO 03HAKOMUTLCA C Pasgenom 1
«be3onacHocTby, Paznenom 6.1 «TpeboBaHUa K Mepam 6e3onacHOCTU»

Hwxe npvBeaeHbl CBeAEHUs MO U3BNEYEHWUID HAPYXKHOTO BEHTUNISTOpa cepeepa. OnepaTnBHO 3aMeHse-

MbIi BEHTUNSTOP MOXHO CHSTb, HE BbIKNHOYas CEPBEP, YTO MOMOraeT u3bexaTb NPOAOIKUTENBHOTO NepepbiBa
B paboTe cucTeMbl.

Papom Haxomoatcs onacHble ABVXYLLMECA NONAaCTU BEHTUNATOPA. He kacawnTtecb Ux nanbuamMm unm apyrmmm
4YacTaMu Tena.

YT06bl CHATb HAPYXXHbIM BEHTUNATOP CEPBEPA, BbINOMHUTE C/IEAYIOLLME AENCTBUS:
OTKpyTUTE BUHTbI DUKCUPYIOLLME HAPYXKHbIM BEHTUNATOP Ha KOpnyce cepBepa.
Bo3bMUTE HApYXHbIK BEHTUNATOP CEPBEPA M OTCOEAMHUTE €r0 OT KOpryca CepBepa.
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Puc. 24. UsBneueHune Hapy)KHOro BEHTMIATOPa cepBepa

Mocne “3BNEYEHUS HAPYXKHOTO BEHTUASTOPA CEPBEPA BbIMOJIHUTE YKA3aHHbIE HUXE AEeNCTBUS:

1) YcTaHOBMTE HOBbIM HAPYXXHbIM BEHTUASTOP CEpPBEPa UM 3arNyLIKY BEHTUASTOPA, YTOObI 3aKPbITb NYyCTOE
MecTo.

2) MNpu HeOH6XOAUMOCTU BEPHYTb CHATbIN HAPYXXHbI BEHTUNATOP CepBepa NPOM3BOAMTENIO, ClefyiTe BCEM
WHCTPYKLMAM MO YNaKoBKe M UCMONb3YyITe NPefoCTaBeHHbIM YNaKOBOYHbIA MaTepuan.

6.7.4 TMoaknioueHne HapYKHOrO BEHTUAATOPA K KOpNyCy cepBepa

MNepep Hayanom paboT Mo NOAKIUYEHMIO HAPYXKHOFO BEHTUIATOPA K KOpNYyCYy cepBepa He06X0AMMO 03Ha-
komuTtbes ¢ Pasgenom 1 «besonacHocTtb», Pazgenom 6.1 «TpeboBaHUs K MepaM 6@30MacHOCTU»

Hue npuBeneHbl CBeAEHMS MO YCTAHOBKE HAPYXXHOTO BEHTUASTOPA K KOpMyCy cepeepa.

Nepen yCTaHOBKOM HAPYXXHOFO BEHTUAATOPA CepBepa KOCHUTECh aHTUCTAaTUYECKOM YNaKOBKOM, B KOTOPOW
HaXoAMTCS HOBbIA BEHTUNIATOP, Nt0O0M HEOKPALLEHHOW NOBEPXHOCTU BHE CepBepa. 3aTeM M3BNEKUTE HOBbIN
BEHTMNATOP M3 YNAKOBKM U Pa3MeCcTUTe ero Ha aHTUCTAaTUUECKOW MOBEPXHOCTU.

YT06bl YCTAHOBUTb HAPYXXHbIM BEHTUNATOP CEPBEPA, BbINOJHUTE CEAYOLLME AENCTBUS:

Bo3bMUTE yCTaHABNMBAEMDIV HAPYXKHbIA BEHTUASTOP 33 PYYKY M COBMECTUTE MOHTAXXHble OTBEPCTUS
Ha HapYy>XHOM BEHTUNIATOPE M KOpnyce cepBepa.

3aduKcupyiiTe HapYXXHbIA BEHTUNIATOP Ha KOpNyce cepBepa Npu NOMOLLM BUHTOB.
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Puc. 25. MoaknioueHue HapYKHOro BEHTUAATOPA K KOpNycy cepBepa

Mocne yCcTaHOBKM BEHTUNATOPA BbIMOMHUTE YKa3aHHbIE HUXe AeiCTBUS:
1) YcraHoeuTe nopaoH 3agHmin HMKA.301414.011 (cm. pasgen ?? gna 6onee oeTanbHOM MHbOpMaumm).
2) lMopcoepnHuTe BCE LWHYPbI M Kabenu NuTaHus K cepBepa.
3) BkntouuTte nuTaHWe cepeepa.
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6.8 YcraHoBka u ussneyeHue moaynei 03y

Mpu ycTaHoBKe TONbKO 0AHO nonoxeHne moayna O3Y aBnsetcs npaBunbHbIM. HeobpaTuMble noBpexae-
HWUS MaTEPUHCKOM MAaTbl U MOAYNSA NaMATU HeM3BeXHbl MPU NONbITKe YCTaHOBWUTL Moaynb O3Y B cnoT Hesep-
HbIM 0Opa3oM.

XoTa cMewwaHHble koHdurypauumn DIMM MoryT pabotats, MIN2xIXS3G «ApKTyp» NoAAEPXKMBAET U BbIMNON-
HSeT NpoBepKy N1aTdOpPMbl TONLKO B CUCTEMAX, B KOTOPbIX YCTAHOBNEHbI MAEHTUYHbIE Moayau DIMM.

6.8.1 06wwue TpeboBaHUs

Moaynv NaMsT YyBCTBUTENbHbI K CTAaTUYECKOMY 3N1EKTPUYECTBY U TpebYT 0coboro obpatLeHus.

®| [ng pByxKaHanbHOM KOHPUIypaLmu BaM Bceraa He0o6xoanMo yCTaHABAMBATDL MAEHTUYHbIE (OQHOW MapKMy,
CKOpPOCTH, pa3zMepa 1 TMna umna) napsl DDR4 DIMM.

CobntopanTte cnepyrolme npaBumna:

— WU3BnekanTe u yctaHasnueante mogynm O3Y ToNbKO Npu HALETOM aHTUCTaTMYEeCKOM bpacnete. MoXHO
TaKXe MCNONb30BaTb aHTUCTAaTUYECKME NEPUATKM.

— Hukorpa He xpaHuTe aBa n 6onee moaynein O3Y BMecTe Npu UX CONPUKOCHOBEHMM ApYr C Apyrom. He
xpaHuTe moaynu O3Y pacnonoxeHHbIMU APYr Ha Apyre.

— Hukorpa He KacanTeCb 3010TbIX KOHTAaKTOB pa3bemMa moaynsa O3Y u He no3BonsgiTe 3TMM KOHTAKTaM
BbIXOAMTb 33 Npefenbl Kopnyca pasbeMa Moayns O3Y.

— O6pawanTtecb ¢ Mogynamm O3Y C OCTOPOXKHOCTLI: HUKOTAA He Ccrubalite, He NnepeKkpyYynMBanTe u He po-
HANTE UX.

— He ucnonb3yiiTe MeTananyeckme MHCTPYMEHTbI (HanpuMep, NMUHLET UM 3aXMMbl) AN paboTbl ¢ Moay-
nsmum O3Y, NOCKONbKY XeCTKMe MeTaabl MOryT nospeantb Mogynu O3Y.

KoHcTpykumsa matepuHckon nnatel MMN2xIXS3G «ApkTyp» npepycmatpusaet 16 DIMM DDR4-cnoTa, noa-
aepxuarowmnx moaynn RDIMM/LRDIMM DDR4 3200/2933 MIu. Kaxabii npoueccop noanepxmBaeTt go 8
monynen DIMM. KaHanam npucsoeHsl LumudupHble 0603HadveHms ot 1 go 16. [lng kaxkaoro kaHana Ha nnaTe
MPUCYTCTBYET CBETOAMOAHAS CUTHANU3ALMS HEMCMPABHOCTU MOAYNS NaMSATH.

Pasbembl DIMM crpynnupoBaHbl no npoueccopy. B kaxaon rpynne no 8 moaynein DIMM Ha npoueccop
(pexxum 1DPC), a Takxke nopaepxka sHeproHesasucumoin namatu Intel Optane DC (Barlow Pass). Huxke npu-
BELEHbl TEXHUYECKNE XapaKTEPUCTUKM MOLLEPKMBAEMBIX MOAYNEN.

po 512 I'éant | RDIMM SRx4 (16 '6uT)

no 1024 reéant | RDIMM DRx4 (16 6ut)

no 4096 T6ant | RDIMM 3DS 8Rx4 (16 '6u)
[o 2048 Méant | LRDIMM QRx4 (16 I'6ur)

no 4096 T6ant | LRDIMM 3DS 8Rx4 (16 [6uT)

Tabnuua 13. TexHMuecKue xapakTepucTMK1 NOAAEPXXUBAEMbIX MOAYNEN NaMATH

CBeneHus 0 noaaepXkuBaemblx KoHbUrypauuax mogynei O3Y ans ogHOro v AByX YCTaHOBAEHHbIX MpPo-
LLleccopoB npuBeaeHbl B Tabnmue 14 n B Tabnaunue 15.
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®| CumBon # B TabnMLAX HUXKE 03HAYAET, YTO B COOTBETCTBYHOLLMI COT yCTaHOBAEH Moay/b O3Y.

Lo

JDIMM1 # #
JDIMM2 # #
JDIMM4 # #
JDIMM3 #
JDIMM7 #
JDIMM6 # #
JDIMM5 # #
JDIMMS8 # #

Ta6nuua 14. NoppepxuBaembie KoHPUrypaumun moayneit O3Y ana ogHoro yctaHoBnaeHHoro npoueccopa (LIM0)

JDIMM1 # #
JDIMM2 7 7
IDIMM4 7 7
JDIMM3 7

U0 —151MMm7 7
JDIMMG 7 7
JDIMMS 7 7
JDIMMS 7 7
JDIMM9 # #
JDIMMI0 7 7
JDIMM12 7 7
JDIMMI1 7

UM —15MM1s 7
IDIMM14 7 7
JDIMM13 7 7
JDIMM16 7 7

Ta6nuua 15. MoppepxkuBaembie kKoHGUrypauum moayneii O3Y ansa aByx ycTaHOBNEHHbIX npoueccopos (LLMO u LIM1)
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Hwxe npueeneHo pacnonoxeHune pasbemos DIMM nnga CPUO u CPU1.
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Puc. 26. PacnonoeHue pasbemMoB

6.8.2 YcTaHOBKa U u3BnevyeHue

Mepen Hayanom paboT No ycTaHOBKE U M3BAeYeHUo Moaynei O3Y HeobxoaMMO 03HAKOMMUTbCA C Pasae-
nom 1 «besonacHocTb», Pazgenom 6.1 «TpeboBaHUS K MepaM 6e30MacHOCTU.

[na nzeneuenns mopyna O3Y ybeautecb 4TO CepBep BbIK/OYEH €CN CepBep BK/OYEH NPOU3BEAMUTE €ro
OTKJIOYEHUE, OTCOEANHUTE BCE LUHYPbI MUTAHUA U Kabenu nogKntYeHHbIe K CEpBEpPY M BbIMOJHUTE YKa3aHHbIe
HUXKE [encTBuma:

Mepen ussneuyeHmeM moayns O3Y BbiNONHWTE CleaykoLLMe AENCTBUS:

1) Bbikntounte nuTaHue cepsepa.
2) OTcoeomHuTe BCe LWHYPLI U Kabenu oT cepaepa.
3) M3BnekuTe BEPXHIOO KPbILLKY KOpnyca cepsepa (CM. pasgen 6.5.1 ona 6onee getanbHoOM MHGOpMaumm).

OTkpoiTe PUKCHUpyIOLLME 3aLLENKM HA KaXA0M KoHLe rHe3ga moayns O3Y.

YT06bI HE CN1OMaTb QUKCUMpYHOLLME 3alLenkn U He NOBPeauTb rHe3aa MoAynen namsatu, obpawanTecs C
3aLleNIKaMMK aKKypaTHO.

Bo3bMuTe MOAYNb NAaMATH 32 062 KOHLLA U OCTOPOXKHO NOTSHWUTE BBEPX, YTOObI U3B/IEYb U3 THe3Aa.

Puc. 27. UseneueHune mopgyns 03y

MNepep ycraHoBkon moayna O3Y BbINOAHUTE yKa3aHHble HUXE AEeNCTBUS:
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1) KocHuTECb aHTUCTAaTUYECKOM YNaKOBKOM, B KOTOPOM HAaXOAMTCA HOBbIM MOAY/b NaMsTH, Ntoboi Heokpa-
LUEHHOM NOBEPXHOCTU BHE CEpBEPA. 3aTEM U3BJIEKMTE HOBbIA MOAY/b MAMATH U3 YNAKOBKM U pa3MecTuTe
€ro Ha 3apaHee NoAroToB/AEHHOM1, POBHOM aHTUCTAaTUYECKOM NOBEPXHOCTMU.

2) Hawgute Heobxoammoe rHe3no moayns O3Y Ha MaTepUHCKOM NAaTe U BbIMOJHUTE HUXEe NPUBELEHHbIe
nencreums.

Hwuxe npmBeneHbl cBeaeHMs No yctaHoBke moayna O3Y:

OTkpoiTe PUKCUPYIOLLME 3aLLLESTKM HA KaXA0M KOoHLe rHe3ga moayns O3Y.

Mpunoxute HoBbIM Mogdynb O3Y Kk rHesgy. Ybeamtecb, uto nas Ha HoBom Moayne O3Y coenagaeT ¢
KMto4oM Ha rHesge moayns O3Y. Mocne 3toro Haxkmute Ha Moaynb O3Y, yToObl 3aLLENKM 3aKPbITUCh U MOAY/b
BCTaN Ha MecTo.

Puc. 28. YcraHoBka moayns 03Y

O6pawaniteck C MOAYNEM NAMITU OCTOPOXHO, BepuTe ero ToNbKOo 3a Kpasl.

®| Ecnm Mexay Moaynem namMatn u GUKCUMPYIOLLMMU 3aLLe/KaMu eCTb 3330, MOAY/b MAaMSTU BCTaBNEH Henpa-
BUNIbHO. B 3TOM cnyyae oTkpovite duKCUpyloLme 3aLlenku, U3BnekuTe MoayNb NaMsaTH, a 3aTeM BCTaBbTe ero
MOBTOPHO.
Mocne yctaHoBkM Moayns naMat O3Y BbINOMHUTE YKa3aHHbIE HUXE LeNCTBUS:
1) YcraHoBMTE BEPXHIOK KPbILLKY KOpryca cepsepa (cM. pasgen 6.5.1 onga 6onee aetanbHOM MHDOPMaLMK).
2) MNopcoeanHuTe BCe WHYpbLI M Kabenu K cepeepy.
3) BknwouuTe nuTaHWe cepsepa.
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6.9 YcTaHOBKa M CHATUE NPOLLECCOPOB, paaUaTopoB

CHsTMe npoueccopa 1 paaguaTopa

KoHTaKTbl NpoLIeccopa 04eHb XPYMNKKUE, X MOXKHO JIETKO NOBpPeanTb. Bo n3bexaHus NoBpexXaeHns COKeTa
WK NPOLLECCopa, He NPUKACaNTeCh K KOHTAKTaM. 3arps3HeHns Ha KOHTakTax npoLueccopa MoryT NpuBoAMUTb K
cbosaM coegMHEHUNA.

Bo nsbexaHue noteHumnanbHbix cboeB B paboTe cepBepa 1 NoBpexAeHMs 060pyLoBaHuUs B ABYXNpoLec-
COPHbIX KOHPUIYpaLMaX AOMKHbI ObITb YKa3aHbl MPOLLECCOPbI C OAMHAKOBbIM HOMEPOM MO KaTanory.

PaguaTop cnenyeT AepaTb 338 BEPXHUE U HKHKE pebpa. Eciv pepxatb pagmaTop no 60kaM, 3T0 MOXKeT
NPUBECTU K NOBPEXAeHMIO pebep.

M3Bnekante n yctaHaBnMBanTe MOAYAU NpoLeccopa C paanaTtopom no odepeau. Ecam matepuHckas nna-
Ta NoAdepXMBaeT HECKONbKO MPOLECCOPOB, YCTaHABMBAWTE MOAY/M MPOLLECCOpa C PaANaToOpOM, HaunHas ¢
nepsoro rHesga npoueccopa (CPUO).

He ponyckaiTe KOHTaKTa TepMONacTbl HA MpPoLUECcope UM paguatope € YyeM-nmbo. KoHTakT ¢ noboi
MOBEPXHOCTbIO MOXET OKa3aTb HEFaTMBHOE BAIMSIHWE Ha TepMONacTy, caenas ee HeadpdekTMBHOM. Tepmonac-
Ta MOXEeT MOBPeauTb KOMMNOHEHTLI, HAaNpUMep 3NeKTPUYECKUE pa3beMbl B rHe3ae npoleccopa. He cHumanmTe
CpeacTBO 3aWMThl TEPMOMACTbLI C pagMaTopa A0 NOAYYEeHUs COOTBETCTBYIOLLMX MHCTPYKLMNA.

Bo u3bexaHne noBpexAeHUid NpoLLeccopa WamM CUCTEMHOM MAaThbl, TONbKO YNONHOMOYEHHbI NepcoHan
JOMYCKAEeTCs K 3aMeHe UM YCTaHOBKEe NMpoLeccopa B 3TOM cepBsep.

Puc. 29. Papuartop ang cepsepa

6.9.1 YcraHOBKa 4 3aMeHa paaMaToOpoOB U NPOLLECCOPOB

MNepep Havyanom paboT No yCTaHOBKE M 3aMeHe paAnaTopoB M NPOLECCOPOB HEOOXOAMMO 03HAKOMMUTLCS
¢ Pazpenom 1 «be3onacHocTb», Pazgenom 6.1 «TpeboBaHug kK Mepam 6e30nacHOCTU.
BbinonHuTe cnepytolme npouenypbl No CHATUIO MOAYS NPOLLECCOpa C paAMaToOpPOM.
MNepep cHATMEM MOAYNS NpoLLeccopa C pagMaTopoM BbINOMHUTE CleayoLimMe LencTBUS:
1)
2) OtcoepguHuTe BCe LWHYpPLI M Kabenu nuTaHus oT cepsepa.
3) CHMMMTe BEpXHIOI0 KpbIWKY Kopryca (cM. pa3gen 6.5.1 ang 6onee getanbHOM MHGOpMaLmK).
4) OTtkntoumTe BCe Kabenu, KOTopble NPENATCTBYIOT AOCTYMNY K MOAYH MpoLLeccopa C pafMaTopom.

Bbikntounte nuTaHue cepsepa.
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YT06bI CHATH MOAYNb MPOLECCOPA C PAAMATOPOM, BbINOSHUTE CleaytoLimMe LeNCTBUS:
1) CHMMUTE MOAyNb NpoLeccopa C paAMaTopoM C MaTEPUHCKOM NaThbl.

Bo n3bexaHne noBpexaeH1s KOMMOHEHTOB C/iefyMTe YKa3aHHOM NoCNen0BaTelbHOCTU 0CnabneHus
KpenexXHbIX 31eMeHTOB.
MonHocTblo ocnabbTe HepasbeMHble kpenneHus Torx (T30) B Mogyne npoueccopa ¢ pagnaTopom B
YKa3aHHOM NOCef0BaTeNbHOCTU CHATUS (4*— 3" —2"—1%).
MNMogHMMUTE DUKCMpYIOLLME 3aLLenKK COrNIaCHO 3TUKETKM Ha pafmaTtope.
MNogHUMKTE M M3BNEKMTE MOAYNb NMPOLECCOpa C PaAnaTopoM U3 rHe3fa npoueccopa.

y s oy 5
Puc. 30. CHaTMe Moaynsa npoueccopa ¢ paaMaTtopoM

2) Ecnm cHaTMe Moayns npoueccopa C paAvaTopoM BbIMOHAETCS B paMKaxX 3aMeHbl MaTePUHCKOM MaThl,
OT/IOXMTE MOAYNb HA 3apaHee NOATrOTOB/IEHHYIO POBHYH aHTUCTATUYECKYHD NOBEPXHOCTb.
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3) lMpu 3aMeHe npoLeccopa nAn paguaTopa OTAeNUTe NpoLeccop ¢ PUKCATOPOM OT paguaTtopa.
Haxmute Ha 3awenky Ha yrny dukcaTopa npoueccopa, Kotopasi HaxoaMTCst BIMXKE BCErO K TOYKE
NoAAEeBaHUS; 3aTEM C NMOMOLLbIO NAOCKOM OTBEPTKM akKypaTHO NMojAeHbTe 3TOT yron Gukcatopa u oTo-
LBVHbTE €ro OT pagaMaTopa KpyTAWMM ABUXKEHUEM (3TO NO3BOAMUT OTAENUTbL MPOLLECCOP OT PaaMaTopa).
OcBoboauTe OCTaBLUMECS 3aLLENKKU U CHUMUTE NpoLeccop 1 GMKCATop C paguaTtopa.

Puc. 31. CHaTMe npoueccopa ¢ paguatopa

4) Mocne oTaeneHms npoueccopa 1 GukcaTopa OT paauaTopa yaepXuBaiTe npoueccop v ¢hukcaTop cTo-
POHOM TepMOonacTbl BHM3, @ CTOPOHOM KOHTaKTOB MPOLECcopa BBEPX, YTOObI NPOLLECCOP HE Bbinan U3

dukcatopa.
5) MMpu 3ameHe npoueccopa paamatop 6yaeT Npoao/KaTb MCMOMAb30BaThCS. YaaMTe TEPMONACTY C HUXKHEN

4acTu paguaTopa CNMpToBOM CandeTKom.

3ameHa ¢dukcaTopa npoueccopa

Npu 3aMeHe pagmaTopa HeobxoauMMOo CMeHUTb uKcaTop npoueccopa. PukcaTop npoLeccopa He noane-
YXMT MHOrOpPa30BOMY MCMOb30BaHUIO.
CHsiTme 1 ycTaHoBKa dumkcaTopa npoueccopa:
1) CHumuTe dukcaTop npoueccopa.
PacnonoxuTte npoueccop, CTOPOHOM C KOHTaKTaMu BBEpPX, OTBeAMUTE KOHLLbI pUKCaTopa B Hanpasne-
HWM BHU3 OT NpoLeccopa, YTobbl 0cBO6OANUTL PUKCMPYIOLLME 3aLLeNKK. 3aTeM U3BEKUTE NPOLLeccop U3
dukcaTopa. YTnnusupyire ctapbin pukcatop.

Puc. 32. CHaTHe npoueccopa c paguaTtopa
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2) YcTaHOBMWTE HOBbIV PUKCATOP NpoLeccopa

— Pacnonoxute npoueccop Ha HOBOM dMKCATOpe TaK, YTOObl TPEYro/ibHble OTMETKM BbIPOBHSJIUCD.
3aTeM BCTaBbTE HEMAPKMPOBAHHbIM KOHEL, MpoLeccopa B pukcatop.

— YnepxmBas Ha MecTe BCTaBAEHHbIM KOHeL, NpoLeccopa, OTBeAMTe NPOTUBONOOXKHbIM KOHew, HuK-
CaTopa B HanpaBneHWW BHU3 OT NpoLLeccopa Tak, YTobbl Ha NPOLLECCOP MOXHO OblI0 HaXaTb Nog,
3aLenkon Ha pukcaTope.

— Ytob6bl Npoueccop He Bbinan ns GukcaTtopa nocsne BCTaBKM, AepXxuTe 610K PpukcaTopa npoueccopa
33 6OKOBbI€ CTOPOHbI, PACNOJIOXMB MPOLLECCOP CTOPOHOM C KOHTakTaMu BBEPX.

— Ecnm Ha npoueccope nMeroTcs 0CTaTKM TEPMONACTbl, aKKypPaTHO OYMCTMTE BEPXHIOK YacTb NpoLec-
copa CnMpTOBOM CcandeTKon.

YcTaHoBKa npoueccopa u paauvaTtopa

MNMoprotoBka nNpoueccopa K yCTaHOBKe.

Y7066 06ECNEYUTL ONTUMANBHYIO MPOU3BOAMTENBHOCTb, HaHecuTe Ha BEPXHIOK 4acTb HOBOFO MpoLec-
copa HoByt Tepmonacty (nonwnpuua, 0,65 r). Ecnu BepxHss YacTb npoueccopa bbina ouuLLeHa CMpTOBOW
candeTKomn, HOBYO TEPMOMACTY MOXHO HAHOCUTb HAa Hee TONIbKO MOC/1e NOMHOro UCNapeHus cnmprTa.

/3 1/3 1/3
v V o
0.1 ml ! !
| | —1/3
\C) ________ Q _____
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| |
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Puc. 33. HaHeceHue TepmonacTbl

BbinonHute cbopky npoueccopa 1 pagmaTopa.

®| Ecnu BbINOMHSIETCS 3aMeHa MpOLECcCcopa, YCTaHOBUTE PaamMaTop Ha Mpoueccop M duKcaTop, KOraa OHu
HaXoAATCA B TPAHCMOPTHOM NIOTKE.

®| Ecnu BbINONHAETCA 3aMeHa pagMaTopa, U3BMEKMUTE PaaMaTop M3 ero TPaHCMOPTHOrO NI0TKAa M NOSIOXMUTE B
NPOTMBOMOMOXHYIO YACTb 3TOrO JI0TKA NPOLEccop U GUKCATOP CTOPOHOW C KOHTAaKTaMu BHM3. [1o nomelleHus B
TPaHCNOPTHBIN NIOTOK AepXuTe 610K PUKCATOpa NpoLLeccopa 3a 60KOBbIE CTOPOHbI, PACMON0XMB €ro CTOPOHOM
C KOHTaKTaMu BBepX, 4TOObI NpoLLeccop He Bbinan u3 dukcatopa.
1) CoBMecTuTe TpeyronbHble OTMETKU Ha duMKCcaTope npoLueccopa 1 paamMaTtope unv COBMeCcTUTe TPeyrosb-
HYI0 OTMETKY Ha dMKCaTope NpoLeccopa Co Cpe3aHHbIM YIIoM paguaTopa.
2) BcraBbTe 3alwenku pukcaTopa npoLeccopa B OTBEPCTUS HA paguaTtope.
3) HaxxumarTe Ha GuKCcaTop, NOKA 3aLLe/K1 B YETbIpEX Yriax He BOMAYT B 3aLenneHme.
YcTaHoBKUTE MOAYNb NPOLLECCOPA C PaAMaTOPOM Ha MATEPUHCKYHO NAaTy.
1) CoBMecTuTe TpeyroibHble OTMETKM M HanpaBnsoLMe WTbIPbKKM B THE3AE Mpoueccopa ¢ MoayneM npo-
Leccopa C paanaTopomM; 3aTeM BCTaBbTE MOAY/b NPOLLECCopa C paAvaTopoM B rHE3A0 NpoLeccopa.
2) Bce dukcupytowme 3allenku Ha paguatope yCTaHaBNUMBAEM B NMOMOXEHUE 3aKPbITO COMMACHO STUKETKM
Ha paaumarope.
3) MonHOCTbIO 3aTHMTE Hepa3beMHble kpenneHus Torx T30 B yka3aHHOM NOCNen0BaTENbHOCTU YCTAHOB-
Kn (1*—2*—3*—4%). 3ateM ocMoTpuTe 610K U ybeamTech, YTO NoA, pafMaTopoM HET 3a30pa Mexay
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OMopamMu BMHTOB M rHE3A,0M npoueccopa.(ns cnpaBku: MOMEHT 3aTSKKM BUHTOB cocTasngeT 0.904 Hm
(HbtoTOH-MeTP)).

Bo nsbexaHue nospexaeHnUs KOMNOHEHTOB CiefyiTe yKa3aHHOW NoCiefoBaTeNIbHOCTU 3aTArMBAHUS Kpe-
MEXHbIX 3IEMEHTOB.

MNocne yctaHOBKM MOAyNs npoLeccopa € pagMaTopoM BbIMOMHUTE YKa3aHHbIE HUXe OencTBUS:
Moakniounte BCe Kabenu, KOTopble NPenaTCTBOBAaNM AOCTYNY K MOAY/0 Npoueccopa ¢ pagnuaTopoM.
YcTaHOBUTE BEPXHIO0 KPbILWKY KOopryca cepeepa (cM. pasgen 6.5.1 ans 6onee getanbHow nHdopmaumn).
MNopcoeamHuTe BCe WHYpPLI M Kabenu NUTaHKS K cepaepa.

BkntounTe nutaHme cepeepa.

1
2
3
4
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6.10 YcraHoBKa 1 ussneueHue M.2 auckos

Mepen Havanom paboT No yCcTaHoBKE M U3BnevYeHuo M.2 nnckos HeobxoaMMO 03HaKOMUTLCS C Pasgenom
1 «be3onacHocTb», Pazgenom 6.1 «TpeboBaHuMsl K MepaM 6€30MacCHOCTMY.

Ha matepuHckol nnaTte NnpucyTCTBYIOT ABa pa3beMa ans M.2 auckos (cM. pasgen 4.1 onsa 6onee getanbHowm
nHdpopmaumm). Kaxabii pasveM M.2 MmoxeT nogaepxusatb Moaynu PCle nnu SATA. NMonocel wuHbl PCle ang
KaXKA0ro pasbemMa MapLLpyTU3MPYHOTCS C YMMCETOM NpoLLeccopa U MOTyT MOAAEPXKMBATLCS B KOHPUIYpaUmsax
C OZLHUM MpPOLLECCOPOM.

[aHHas npoueaypa npegHasHayeHa TOMbKO ANS 3aMeHbl M.2 ANCKOB, PAaCMONOXEHHbIX HAa MaTepPUHCKOW
nnare.

Mepen n3eneyeHnem M.2 OMCKa, BbINOSHUTE CNEAYHOLLME OENACTBUS.
1) Bbikntouunte NMTaHUe cepeepa.
2) OTcoeguHuTe BCe WHYpPbI M Kabenu oT cepeepa.
3) CHMMUTe BEPXHIOK KPbILWKY Kopnyca cepeepa (CM. pasgen 6.5.1 ona 6onee petanbHoN MHbOPMaLmK).
4) CHumuTe PCle-pai3epbl ¢ MaTepUHCKOM MnaTthl (CM. pasgen 6.13 ang 6onee fetanbHOM MHGOPMALIMK).
5) M3BnekuTe Kapkac C XecTkuMu guckamu (cm. pasgen 6.5.2 pna 6onee netanbHoM MHGOpMaLUm).
YTto6bl M3BNEYL 3aMeHsaeMbI M.2 oUCK U3 cepBepa, BbIMOHUTE YKa3aHHbIE HUXE AeNACTBUS.
OTKpYTMTE BMHTbI, GUKCMpPYIOWMIA M.2 ANCK HA MAaTEPUHCKOWM nnaTe.

AKKypaTHO M3BnekuTe M.2 AMCK U3 CepBEpa U MOJIOXKMUTE €ro Ha 3apaHee MOATOTOBIEHHYH POBHYIO
aHTUCTAaTUYECKYH NMOBEPXHOCT.

Puc. 34. U3eneuyenune M.2 pucka
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YT106bI ycTaHOBUTL M.2 AUCK B CepBep, BbIMOMHUTE YKa3aHHbIE HUXEe OeNCTBUS.
YcraHoBuTe M.2 AUCK B pa3beM Ha MaTePUHCKOW Nnare.
3adukcupyiite M.2 AUMCK HA MaTEPUHCKOM NaTe BUHTOM.

Puc. 35. YcraHoBka M.2 aucka

Mocne yctaHoBKM M.2 ouMcKa BbINOJIHUTE YKA3aAHHbIE HUXE OENCTBUS
1) YcTaHoBMTE KapKac C XeCcTkMMu amckamu (M. pasgen 6.5.2 gna 6onee petanbHoM MHbOpMaumm).
2) YcraHosuTe PCle-paiizepbl Ha MaTepuHCcKyto nnaty (cM. pasgen 6.13 nng 6onee petanbHoOM MHBOpPMa-
uun).
3) YcTtaHOBMTE BEPXHIOK KpPbIWKY Kopryca (cM. pasgen 6.5.1 ang 6onee getanbHom MHbopMauum).
4) NopcoenmHUTe BCE WHYPbI M Kabenu K cepeepy.
5) Bkntouute nutaHue cepsepa.
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6.11 YcraHoBKa ¥ U3BNE€YEHME MaTEPUHCKOM NNaThbl

Mepen HayanoM paboT No ycTaHOBKE M U3BJEYEHUIO MAaTEPUHCKOM NNaTbl HEOOXOAMMO 03HAKOMMUTLCS C

Pazpenom 1 «be3onacHocTby», Pasgenom 6.1 «TpeboBaHus k Mepam 6e30nacHOCTUY.

B 3ToM pa3snene npuseneHbl CBEAEHNA MO CHATUIO M YCTAHOBKE MaTepVIHCKOﬁ nnaTtbl.

MNepen cCHATMEM MATEPUHCKOM NNATbl BbINOAHUTE YKa3aHHbIe HWXe AeUCTBUS:
1) Bbikniouute NnuTaHue cepsepa.
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) OTcoenmHuTe BCE WHYpPLI M Kabenu OT cepeepa.

) JeMoHTUpyiiTe KOMNIEKTOB pefbCoB C KOpryca cepsepa.

) CHUMUTE BEPXHIOK KPbILWKY Kopnyca cepeepa (CM. pasgen 6.5.1 ana 6onee netanbHON MHbOpMaLmK).
) M3Bnekute 610KM NUTaHKUs (CM. pasgen 7 gns 6onee getanbHOM MHBOpPMaLUK).

) VI3BnekuTe Kapkac C XecTkuMu auckamu (CM. pasgen 6.5.2 nna 6onee petanbHon uHbopmaLmm).

) 3anuwuTe, roe NoakAYeHbl Kabenn K MaTepUHCKOWM naaTe, a 3aTeM OTKJIOYMUTE BCe Kabenu.

) VI3Bnekute BeHTUNATOpLI cepBepa (CM. pa3gen 6.7 ang 6onee fetanbHoM UHboOpMaLmm).

) M3Bnekute MOAynm npoueccopa C paguaTopoM (cM. pasaen 6.9 gns 6onee getanbHOM MHOOPMaLUN).

10 Wsenekute mogynu O3Y (cM. paspen 6.8 ang 6onee aetanbHOM MHbOPMaLUK).
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MN3Bneknte PCle-parisepsbl (CM. pa3gen 6.13 ona 6onee fetanbHON MHPOpMaLmK).

)
) U3Bnekute M.2 nucku (cm. pasgen 6.10 pns 6onee getanbHoM MHdOpMaLun).
)

OTkntoumnTe AMcKoBble 0bbeamHuTenbHble nnatol 0T HBA/RAID-koHTponnepa (cM. pasgen 6.6 pns 6onee
[eTanbHon uHbopmaLmm).

14) N3enekute 6ataperky CMOS (cM. paspen 6.14 anga 6onee aetanbHOM MHGOpPMaLUM).

MNpenBapuTenbHO OTKPOMTE BCE 3aLLENKM, KabenbHble 3aXXMMbl, 93bI4KM UM 3aMKM Ha KabesnbHbIX
pa3beMax. Ecnu nepep oTkNtoueHMeM Kabenen 3Toro He caenatb, KabesbHble pa3beMbl HA MAaTEPUHCKOM
nnate 6yayt nospexaeHsbl. Mpu ntoboM noBpexaeHnn kKabenbHbIX Pa3beMOB MOXET NOTpeboBaThCA 3a-
MeHa MaTepUHCKOM NnaTbl.

15) CHumuTe pepxatenb kabens.

Bce koMnnekTyoLLMe U3BNEYEHHDbIE U3 CEPBEPA PAa3MECTUTb Ha 3apaHee NOArOTOBEHHYH, POBHYIO, aHTUCTa-
TUYECKYIO MOBEPXHOCTb.

Ytobbl M3BNEYD MaTEPUHCKYIO N1aTy, BbINOJTHUTE YKA3aHHbIE HUXKE [EeNCTBUS.

OTKpYTUTE BUHTbI, PUKCUPYIOLLME MATEPUHCKYIO NNATy, U NONOXMTE UX B 3apaHee NOAroTOB/IEHHOE

MECTO.

AKKYpaTHO M3BNEKWUTE MATEPUHCKYIO MIATy U3 CEPBEPA U MOJIOXKMUTE €€ Ha 3apaHee NOArOTOB/EHHYHO

POBHYI QHTUCTATUYECKYO MOBEPXHOCTb.
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Puc. 36. UsBneueHne maTepmHCKOM nNnatbl U3 cepBepa

Hwe npuBeneHbl CBEAEHWS MO YCTAHOBKE MAaTEPUHCKOW MNaThl.

MNepen ycTaHOBKOW MaTEPUHCKOW NAATbl UCMONb3YHATE aHTUCTATUHECKUIM KOBPUK M aHTUCTaTUYeCKuiA Bpac-
net (ecnu ecTtb B cepBepHoi). Ecnmn 6pacneTta HeT, CHUMUTE CTaTUKY ApyrMM cnocobom. Hanpumep, npuKocHK-
Tecb K 3a3eMeHHOMY 060pynoBaHuMI0. PasMelainTe MaTepPUHCKYIO NAATy TONbKO HAa POBHOM aHTUCTaTUYECKOM
NMOBEPXHOCTY.

YT106bI YCTAHOBUTL MAaTEPUHCKYIO MAATY, BbINOJHUTE YKa3aHHbIE HUXKe AeNCTBUS.

AKKYpaTHO BO3bMUTE MAaTEPUHCKYIO NAATy M COBMECTUTE MOHTAXHbIE OTBEPCTUA Ha MIATe C MOHTAX-
HbIMM CTOMKaMM Ha Koprnyce cepBepa.

3aduKcupyiiTe MaTepUHCKYO NaaTy B KOpryce cepeepa npy NOMOLLM BUHTOB.
Mocne yCTaHOBKM MaTepUHCKOM NAaTbl BbIMOJHUTE YKa3aHHbIE HUXKE AeNCTBUS.
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Puc. 37. YcTaHOBKa MaTepUHCKOM NaaTbl B cepBep

1) YcraHosuTte 6ataperiky CMOS (cM. pazpen 6.14 ong 6onee netanbHOM MHPOPMaLMK).

2) YcraHoBuTe M.2 guckum (cMm. pasgen 6.10 onsa 6onee getanbHOM MHGOPMaLMK).

) YcraHosute mooynun O3Y (cM. pa3gen 6.8 ong 6onee netanbHoOM MHpOpMaLMK).

) YcTaHoBUTE MOAYM MpoLEeccopa C paguaTopoM (CM. pasaen 6.9 pna 6onee netanbHOM MHGOPMaLUK).

) YcTaHOBUTE KapKac C )XeCTKMMU anckamu (cM. pasgen 6.5.2 ong 6onee getanbHoM MHBOPMaLUK).

) YcraHosuTte PCle-pavizepsl (cM. pa3gen 6.13 gna 6onee petanbHoOM MHbOpMaLmm).

) YcTtaHoBUTE BeHTUNATOPLI cepBepa (CM. pa3gen 6.7 ang 6onee getanbHOM MHPOPMaLMK).

) MNMoakniounte anckosble 0b6beanHuUTensHble naatbl oT HBA/RAID-koHTponnepa (cM. pasgen 6.6 ong 6onee
[eTanbHoN uHbopmaLmm).

9) Mopkntoumnte BCe Kabenu K MaTepuHCKOM nnate (CM. pasaen 6.6 ang 6onee geTanbHON MHbOPMaLMK).
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10) YcraHoBMTe pepxartenu kabens.

11) YctaHoBMUTE BEPXHIOH KPbILLKY KOpryca cepeepa (cM. pasgen 6.5.1 ansa 6onee petanbHOM MHPOPMaLMK).
12

13) YcraHoBWTE KOMNNEKT peNbCOB Ha KOpPMNyC cepBepa.

14) MopkntoumTe BCE WHYPbI M Kabenu K cepeepy.

)
)
)
) BcTaBbTe 610KM NUTaHUS B OTCEKM A0 Wenyka (cM. pasgen 7 ans 6onee getanbHon nHdopmauun).
)
)
15)

Bkntounte nutaHue cepsepa.
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6.12 YcraHoBKa ¥ u3BneyeHue AUCKOB

MNepen HayanoM paboT MO YCTAaHOBKE U M3BNEYEHMIO OAMCKOB HEOBX0AMMO 03HAKOMMUTbCS ¢ Paspenom 1
«be3sonacHocTb», Pazgenom 6.1 «TpeboBaHUS K MepaM He30MacHOCTU.

Y1obbl 06ecneynTb AOCTATOYHOE OXNAXAEHME CUCTEMDI, HE UCMONb3YNTE CepBep B TedeHue Honee AByX
MWHYT 6€3 YCTaHOBJ/IEHHbIX BO BCE OTCEKM AMCKOB MW 3arnyLlek AUCKOB.

Y100bl M3BNEYL 3aMEHAEMbIN OMCK, BbIMOMHWUTE YKa3aHHbIE HUXE OEMACTBUS.
CoBuHbTE 3aLenKy, YTobbl OTKPbITh PYYKY IOTKA AMCKA.
Bo3bMUTECH 32 pyyKy U BbITALLMTE AUCK U3 OTCEKA ANS AMCKA.

Puc. 38. UsBneueHune auckos

lNocne n3BneyeHus YCTAaHOBUTE 3aMnyLwKy AUCKa 1in HOBbIN AMUCK.

Hwuyke ykasaHbl TMMbl AMCKOB, MOALEPXXMBAEMbIX CEPBEPOM, U NPEACTaBNEHbI ApYrMe CBEAEHUS, KOTOpbIe
HeobX0AMMO NPUHSATL BO BHUMAHME NPU YCTAaHOBKE AMCKA.

1) Cnucok nopaepxrBaeMbix AUCKOB NpeacTtasneH B Pazgene 9.3.8 «CoBMeCTUMBIE XECTKMUE AUCKUY.
2) OTcekn ong AMCKOB UMEKT HOMepa (HauuHatowmecs ¢ 1), KoTopble YKa3blBatOT NOPSAOK YyCTaHOBKM. [Mpu
YCTaHOBKE AMCKa cobntoganTe nopsaoK YyCTaHOBKM.
3) B ogHoOWM cucTeMe MOXHO MCMOMb30BaTb AUCKM Pa3HbIX TUMOB M EMKOCTH, HO B 04HOM Maccuae RAID Bce
ONCKM 0OMKHbI ObITb 0AUMHAKOBbIMU. PekoMeHayeTCs cneayrowmin NnopsaoK YCTaHOBKM AUCKOB:
— [NpuopuTeT TMNOB ANCKOB: TBEPAOTENbHbIN OUCK, XECTKUIM aucK SATA
— [lpuoputeT eMKoCTEN AMCKOB: CHAaYana AMCK MUHMMANIbHOM €MKOCTH
4) Ouckm B ogHoM MaccuBe RAID nomkHbl 6bITb 04HOTO TMNA, OAMHAKOBOIO pasMepa M O4MHAKOBOM eM-
KOCTM.
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YTo6bl YCTAHOBUTL 3aMEHSEMDBIN UCK, BbIMOMHUTE YKA3aHHbIE HUXKE AEHCTBHS.

Y6eanTech, 4To pydka SI0TKa AMCKa HaxO4MTCA B OTKPLITOM MOMOXeHUW. BcTaBbTe AMCK B OTCEK A1
AMcKa o yropa.

3aKpoiTe pyyKy N10TKa A8 AMCKA, YTOBbI 3aUKCUPOBaTh AMCK.

lMocMOTpUTE Ha MHAMKATOP COCTOSIHUSA AMCKA, YTOObl yOeauTbCs B NPaBUAbHOCTM paboTbl AMcKa. (CM.
pasgen 3.3 onsa 6onee getanbHOM MHGOPMaLMK)

Puc. 39. YcTraHoBKa AUCKOB

MNpy HeobXx0AMMOCTU 3aMeHuTe U apyrne Aucku. MNocne yCcTaHOBKM M 3aMeHe BCeX AMCKOB NpU Heobxo-
OMMOCTM HacTpowiTe aaHHbie RAID.
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6.13 Pa6oTbl c KapTaMK paclIUpeHUs

Hwxe npuBeneHbl cBeaeHMs No CHATUIO M ycTaHoBke SAS3 12G RAID-koHTponnepa 241, kapt PCle, OCP
3.0 PCle x16, kapt GPU.

®| O6paLuaiTech ¢ KapTaMu pacIMPeHUs OCTOPOXKHO, YCTaHABIUBAITE, U3BNEKANTe U BepuTe KapTbl paclm-
PEHMS TONbKO 3a Kpas.

6.13.1 CHsaTHe n yctaHoBKa SAS3 12G RAID-koHTponnepa 24l

Mepen HavyanoM paboT no cHATUIO K ycTaHoBke SAS3 12G RAID-koHTponnepa 241 Heo6x0ouMMO 03HaKo-
mMutbes ¢ Paspenom 1 «besonacHocTb», Pazgenom 6.1 «TpeboBaHMa K MepaM 6e30MacHOCTM».

Hwxe npuBeneHbl CBeAeHMS MO CHATMIO M ycTaHoBKe SAS3 12G RAID-koHTponnepa 241.
Mepen pabotor ¢ SAS3 12G RAID-koHTponnepoM 241, BbinonHUTE cieayolne fencTBus:

1) Bbikntouunte nuUTaHUe cepeepa.

2) OTcoeouHuTe BCE WHYPLI U Kabenu oT cepeepa.

3) CHMMWTe BEPXHIOK KPbIWKY KOpnyca cepeepa (cM. pasgen 6.5.1 ang 6onee netanbHoM MHPOpMaLmm).
4) OtkntounTe Bce kabenu nogkntoveHHble K SAS3 12G RAID-koHTponnepy 24l.

Ytobbl n3eneub SAS3 12G RAID-koHTponnep 24|, BbINOAHWUTE YKa3aHHbIE HUXE AENCTBUS.
OTkpyTHTE BMHT ukcupytowmii SAS3 12G RAID-koHTponnep 241 B kopnyce cepsepa.
MoaHumumte SAS3 12G RAID-koHTponnep 24| BepTMKanbHO BBEPX.
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Puc. 40. UsBneueHne SAS3 12G RAID-koHTponnepa 241

MNepen ycraHoBkon SAS3 12G RAID-koHTponnepa 24| KocHWUTECb aHTUCTAaTUUYECKOM YNAaKOBKOM, B KOTO-
por Haxoamtca SAS3 12G RAID-koHTponnep 241, ntoboi HeoKpalleHHOM NMOBEPXHOCTM BHE CepBepa. 3aTeM
nspnekute SAS3 12G RAID-koHTponnep 24l u pasmMectTute ero Ha 3apaHee NOArOTOBMEHHOM, POBHOM, aHTU-
CTaTUYeCKOM NOBEPXHOCTM.

Y1060l ycTaHOBUTL SAS3 12G RAID-KOHTponnep 24, BbINOAHMTE YKa3aHHbIE HUXE AEeNCTBUS.

Bl L5 ycraHosku SAS3 12G RAID-koHTponnep 241, npunoxwte paisep PCle x16-2xSlimLine x8 k rHe3ay
PCle Ha maTepuHckon nnate. Yoeputech, 4to nas Ha SAS3 12G RAID-koHTponnepe 241 coBnagaeT C KOHYOM
Ha rHe3ge PCle maTepuHckow nnatbl. MNocne atoro HaxxmmTe Ha SAS3 12G RAID-koHTponnep 24| BHK3, uTo Obl
OH MNOTHO BCTaN B rHe3ao0.

3akpenute SAS3 12G RAID-koHTponnep 241 B cepepe BUHTOM.
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Puc. 41. YcraHoBka SAS3 12G RAID-koHTponnep 241

Mocne yctaHoBkm SAS3 12G RAID-koHTponnep 24l, BbINOAHUTE YKa3aHHbIE HMXKE AEeNCTBUS:

1) MopkntoumTe BCe kabenun k SAS3 12G RAID-koHTponnepy 24l.

2) YcTaHOBMWTE BEPXHIOH KPbILLKY KOpnyca cepBepa (cM. pa3gen 6.5.1 ana 6onee petanbHOM MHDOpPMaLum).
3) lMopcoeouHuTe BCE WHYPLI U Kabenu K cepeepy.

4) BknwouuTe NuTaHWe cepaepa.

6.13.2 CHsaTHe u ycTaHoBKa Kaptbl PCle

Mepen Havyanom paboT No CHATMIO M ycTaHoBKe KapTbl PCle ¢ kapTo pacwumnpeHuns HeobxXxoaMMo 03HaKo-
mMutbcs ¢ Paspenom 1 «besonacHocTb», Pazgenom 6.1 «TpeboBaHMa K MepaM 6e30MacHOCTM».

Hwxe nprBeneHbl CBeAEHMS MO CHATMIO M ycTaHOBKe KapTobl PCle.

MNepepn paboTtoii ¢ kaptor PCle, BbinonHuTe Cneayolime oencTBns:

1) Bbikntouunte nuUTaHUe cepeepa.

2) OtcoeguHuTe BCe WHYpPbI M Kabenu oT cepaepa.

3) CHMMMUTE BEPXHIOK KPbILLKY Kopnyca cepeepa (cM. pa3gen 6.5.1 ana 6onee petansHoM MHbOpMaLUmm).
4) OtkntoumTe BCe kabenu nopkntoyeHHble K kapte PCle.

YTtobbl n3eneyb parnsep PCle x8-SlimLine x8, BbINONHUTE yKa3aHHbIE HUXKE AENCTBUS.
OtkpyTuTe BMHT Pukcupyrowmii kapty PCle B kopnyce cepsepa.
MNoaHumute kapty PCle BepTuKanbHO BBEPX.
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Puc. 42. UseBneuenue kaptbl PCle

Mepen yctaHoBKOM KapTbl PCle KOCHUTECh aHTUCTAaTMYECKOM YNAKOBKOM, B KOTOpOW HaxoauTcs kapTa PCle,
Nto60i HeOKpaLLeHHOM NOBEPXHOCTU BHe cepBepa. 3aTeM ussnekute kapty PCle n pasmectuTe €€ Ha 3apaHee
NOArOTOB/IEHHOM, POBHOM, aHTUCTATUUYECKOM MOBEPXHOCTU.

Y1obbl ycTaHoBUTL KapTy PCle, BbiNOMHUTE yKa3aHHbIE HUXE LEeNCTBUS.

Inga yctaHoeku kaptbl PCle, npunoxute kapty PCle k rHe3gy PCle Ha maTepuHckon nnate. Y6enutecs,
yTo na3 Ha kapTe PCle coBnapaeT ¢ kYoM Ha rHesge PCle matepuHckon nnatbl. [locne 3Toro HaXXMuTe Ha
kapTy PCle BHM3, 4TO Gbl OHa NNIOTHO BCTana B rHe3Ao.

3akpenuTe kapTy PCle B cepBepe BUHTOM.
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Puc. 43. YcraHoBka kaptbl PCle

Mocne yctaHoBkM kapTbl PCle, BbINONHUTE YKa3aHHbIE HUXKE OEeNCTBUS:
1) Moakntounte BCce kabenu k kapte PCle.
2) YcTaHOBMTe BEPXHIOH KPbILWKY KOopnyca cepsepa (cM. pasgen 6.5.1 ang 6onee petanbHol nHbopmauum).
3) MNopcoenonHuTe BCE WHYpPLI U Kabenu K cepeepy.
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4) BknouuTe NUTaHWe cepeepa.

6.13.3 CHsaTHe u ycTaHoBKa KapTbl OCP 3.0 PCle x16

Mepen HayanoM pabot no cHATMO U ycTaHoBke KapTbl OCP 3.0 PCle x16 Heob6xo0aMMO 03HAaKOMUTLCS C
Pazgenom 1 «be3onacHoctby, Pazgenom 6.1 «TpeboBaHUS K Mepam 6e30MacHOCTM.

Huxe npuBeneHbl cBeaeHMs No cHATUIO U ycTaHoBke kapTol OCP 3.0 PCle x16.

Mepen pabotoii ¢ kapTton OCP 3.0, otcoegnHuTe BCe kabenu ot kapTtel OCP 3.0 PCle x16.

YTt06b1 M3BNEeYb KapTy OCP 3.0 PCle x16, BbINONHWUTE YKa3aHHble HUXE OeACTBUS.

OtkpyTuTe BUMHT Pukcnpyrowmii kapty OCP 3.0 PCle x16 B kopnyce cepsepa.

M3Bnekute kapty OCP 3.0 PCle x16.

HOPCH-TPAF
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Puc. 44. U3Bneuenune kaptbl OCP 3.0 PCle x16

Mepen ycraHoekoM kapTbl OCP 3.0 PCle x16 KOCHUTECb aHTUCTAaTUYECKOM YMAaKOBKOM, B KOTOPOM HAXo-
ontcsa kapta OCP 3.0 PCle x16, nioboi HeoKpalleHHOM NOBEPXHOCTU BHE CepBepa. 3aTeM U3BNIEKUTE KapTy
OCP 3.0 PCle x16 1 pa3mecTuTe €ro Ha 3apaHee NOAroTOB/EHHOM, POBHOM, aHTUCTAaTUYECKOW MOBEPXHOCTMH.

YT106b1 ycTaHoBUTL kKapTy OCP 3.0 PCle x16, BbINOMHUTE YKA3aHHbIE HUXE AENCTBUS.
YcraHosuTe kapty OCP 3.0 PCle x16 B Kopnyc cepBepa.
3akpenute kapty OCP 3.0 PCle x16 B kopnyce cepepa.
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Puc. 45. YcraHoBka kaptbl OCP 3.0 PCle x16

Mocne ycraHosku kaptbl OCP 3.0 PCle x16, noacoeaunute Bce kKabenu k kapte OCP 3.0 PCle x16.

6.13.4 MW3BneueHue n yctaHoBKa Kapt GPU

I'Iepep, OTKPbITUEM BerHeﬁ KPbIWKW BbIKTKOYNTE CEPBEP U OTKIHOYUTE Kabenb NUTaHmA.

CepBep [OMKEH paboTaTb CO BCEMM YCTAHOBNEHHbIMM KPbILLKaMK AN 06ecneyeHus NpaBUIbHOM BEHTH-
NAUMK.

MNepep HavanoM paboT No M3BNEYEHUO U ycTaHoBKe KapTbl GPU HeobxoamMMo o3HakomuTbes ¢ Paspenom
1 «be3onacHocTb», Paspenom 6.1 «TpeboBaHMs kK MepaM 6€30MacHOCTM»

Hwxe npuBeneHbl CBeAeHMS MO U3BAEUYEHUIO M yCTaHOBKe KapTbl GPU.
MNepep nssneyeHunem kaptol GPU 13 kopnyca cepeepa BbINOMHWUTE CleayroLmne NencTBuS:

1) Bbikniouute nuTaHue cepsepa.
2) OtcoepuHuTe BCe LWHYpPLI M Kabenu nuTaHus oT cepsepa.
3) CHuMeTe BepXHIOK KpbILWKY Kopnyca (cM. pasgen 6.5.1 ang 6onee petansHon MHGopMaLmm).
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Y1006kl CHATL KapTy GPU BbINOAHUTE YKa3aHHbIE HMXKe AeNCTBUS:
OTkpyTuTe BMHTbI KOTOpble dukcmpytoT KapTy GPU B Kopnyce cepsepa
M3enekute kapty GPU un3 kopnyca cepsepa.

Puc. 46. Nseneuenune kaptol GPU

Mepepn TeM Kak ycTtaHoBMTb kapTbl GPU B Kopnyc cepsepa, ybeautecb B OTCYTCTBMMU MOCTOPOHHWUX Npea-
MEeTOB BHYTpM cepBepa.
Y1o06bl ycTaHOBMTb KapTbl GPU BbINONHWTE YKa3aHHble HUXE OeNCTBUS:

Insa yctaHoeku kapTbl GPU, npunoxute kapty GPU k rHesny PCle Ha pansepe. Y6eautech, 4TO Nas Ha
kapTe GPU coBnagaeT ¢ knto4om Ha rHesge PCle paisepa. MNocne atoro HaxmmTe Ha KapTy GPU BHM3, 4TO Obl
OHa NNOTHO BCTana B rHe3A0.

3adukcupyiite kapty GPU BuHTamm.
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Puc. 47. YcraHoBka kapt GPU

6 YCTAHOBKA U U3BJIEYEHUE CUCTEMHbIX KOMIMOHEHTOB
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Mocne yctaHoBKKM KapT GPU BbinofHMTE YKa3aHHbIE HWXe OencTBuS:
1) MopcoeauHuTe BCE Kabenu K pansepam.
2) YcTaHOBWTE BEPXHIOH KPbILWKY Kopnyca (CM. pasgen 6.5.1 ong 6onee petanbHoM MHbOpMaLmMK).
3) MoacoenmHuTe BCe WHYPbI M Kabenu NUTaHUs K cepsepa.
4) BknouuTe NUTaHWe cepBepa.
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6.14 3ameHa 6atapeiiku CMOS

Hwuxe nprBeneHbl CBeAeHMS MO CHATUIO M yCTaHOBKe 6atapeiku CMOS.

MNepen HauyanoM paboT No CHATUIO M ycTaHoBKe BaTapeikun CMOS HeobxoaMMO 03HAKOMUTLCS € Pasgenom
1 «be3onacHocTb», Pazpenom 6.1 «TpeboBaHuMst K MepaM 6€30MaCHOCTU.

CHaTne 6arapeitku CMOS

Hwuxe npuBeneHbl cBeaeHus no ussnedeHunto 6ataperikn CMOS.

®| lNpu 3aMeHe OpUTrMHANbHOM NMTMEBOM BaTapeikn 6aTaperikon C TKENbIMM MeTannaMm NPUMKUTE BO BHU-
MaHue cnepylolme coobpaxkeHus, CBSI3aHHbIe C 3arps3HeHMEM OKpYyXKatollen cpeapl. batapeikn u akkymy-
NATOPbI, COAepXaluue TsKenble MeTasibl, HeNb39 YTUIM3UMPOBATb BMecTe C 0ObIYHbIMU BbITOBbIMU OTXOAAMM.
OHu 6ecnnaTtHO NpUHUMAKTCS 0O6paTHO NPOU3BOAUTENEM, ANCTPUOBIOTOPOM UM COOTBETCTBYIOLLMM MpeacTa-
BUTENEM ANS Hag/exallen nepepaboTku uam yTuansaumm.

Mocne 3aMeHbl baTapenkn CMOS Heob6x0auMMO NepeHacTponTb CEPBEP M NEPEYCTAHOBUTb CUCTEMHYIO fia-
TY U CUCTEMHOE BpEMS.

3aMeHsnTe nMTneBYo BaTapenky ToNbKO Ha BaTaperKy C yKazaHHbIM HOMEPOM WM Ha BaTapenky 3KBu-

BAJIEHTHOTO TUMNa, PEKOMEHA,0BAHHOMO U3rotoButenem. Ecnm B cucteMe ectb Moaynb, COAEPXKALLMUIA TUTUEBYHO
H6aTapeiky, 3aMeHsiTe ero To/IbKO Ha MOAY/b TOrO Xe TUMa, NPOM3BEeAEHHbIN TEM Xe u3rotosutenem. B 6ata-
penKe COAEPXUTCS IMTUI, NOSTOMY OHa MOXET B30PBaTbCS MPU HEMPaBUIIbHOM UCMNONb30BaHUK, 06palLLeHMM
WKW YyTUAK3aUMK. 3anpeLiaeTcs:

— bpocatb nnu norpyxatb 6atapeiky B BOAY.

— Harpesatb 6aTapeiiky g0 Temnepatypsi Bbiwe 100 °C.

— YuHWTb nnn pazbuparts ee.
MNepen paboToii ¢ 6aTaperikor CMQOS BbINOAHUTE CneayloLMe OENCTBUS:

1) Bbikntounte NMTaHUe cepeepa.

2) OTcoeomHuTe BCe LWHYPLI U Kabenu oT cepaepa.

3) CHMMUTE BEPXHIOK KPbILWKY Kopnyca cepeepa (cM. pasgen 6.5.1 ana 6onee netanbHON MHDOPMaLMK).

4) U3snekute PCle-parizepsbl (cM. pa3gen 6.13 nong 6onee netansHoM MHGOpMaLMK).
YT06bI M3BNEYL HaTapeliky CMOS, BbIMOMHWUTE YKa3aHHbIE HUXKE OENACTBUS.

1) Onpegenute MectononoxeHune 6ataperikn CMOS (cm. pasgen 4.1 nng 6onee petanbHOM UHDOPMALLMM)
2) Haxmwute Ha 6atapeiikn CMOS u ocTopoxkHO BbiTawmTe 6ataperiky CMOS u3 rHe3aa

He HaknoHsMTe 1 He BblaaBnuBariTe 6batapenky CMOS c upesmepHbIM ycunueM. [Mpu HenpaBuabHOM
uspnevyeHun b6ataperikn CMOS MOXHO NMOBpeanuTb rHE340 Ha MaTepuHCKoM nnaTte. MNpwu nobom nospe-
XOEHUN THE343 MOXKET NoTpeboBaTbCA 3aMeHa MAaTEPUHCKOM NNaTbl.
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YcraHoBka 6atapeiiku CMOS

YT106bI ycTaHOBUTL BaTapeiky CMOS, BbINONHUTE yKa3aHHbIE HUXKE LEeNCTBUS.

MNepepn ycraHoBkoM H6aTaperikn CMOS KOCHUTECh aHTUCTAaTMUECKOW YMAaKOBKOM, B KOTOPOM HaxoamTcsa ba-
Tapenka CMOS, ntoboi HeoKpalleHHOM MOBEPXHOCTM BHE cepBepa. 3aTeM u3Bnekute 6atapeiiky CMOS u pas-
MecTuTe eé Ha 3apaHee NOAroTOB/IEHHOM, POBHOM, aHTUCTAaTUYECKOM NOBEPXHOCTMU.

1) Onpenenute MectononoxeHue 6atapeiikn CMOS (cMm. paspen 4.1 pna 6onee getanbHOM MHPOPMaLMK).
2) Bcrasbte 6atapenky CMOS B rHe3po cobntogas nonspHocTs. Ybeautech, 4to 6ataperika CMOS Bctana
Ha MecTo.
Mocne yctaHoBkM 6atapeiikn CMOS BbINONHWUTE YKa3aHHblE HUXE AENCTBUS:

1) YcraHosuTe PCle-pansepbl (CM. pasgen 6.13 ans 6onee getanbHOW MHOOPMaLUM).
2) YcTaHOBMWTe BEPXHIOH KPbILWKY KOopnyca cepBepa (cM. pasgen 6.5.1 ang 6onee getanbHol MHdopMauum).
3) MNopcoennHuTe BCE WHYpPbI M Kabenu K cepaepy.
4) BkntoumTe nuTaHMe cepeepa.
)

5) MNepeHacTpoiTe cepBep M NepeycTaHOBMUTE CUCTEMHYIO AATy U CUCTEMHOE BpeMS.
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U3BneueHue u yctaHoBKa 6/10KOB NUTaHUSA
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®| Ot pabotocnocobHOCTM 610Ka NUTaHMS 3aBUCUT BecnepeboiHoe MYHKLMOHMPOBAHME CEpBEpa.

HekayecTBeHHbIM MNKM HEMNPABWUIbHO NOAK/YEHHbIN bl MoXeT npuBeCTM K BbIXoAy U3 CTpPOS AOPOrocTo-
AWMX KOMMIEKTYHOLWMX.

bnokun nutaHus cepeepa NoALEPXMBAKOT PE3EPBUPOBAHNE U "TOPSUYHD" 3aMEHY.

Bnoku NUTaHUS OCHALLEHbI CXEMaMM 3alMTbl OT Neperpesa, OT NeperpyskM No TOKY M NPEBbLILEHUS [0-
MYCTUMBbIX NPeAenoB HaMpPsXKEHUS.

7.1 WHauxKauma o Henonapgkax

Ha kaxaoM b6noke NnUTaHUS ecTb CBETOAMOA, UHAMKATOPA COCTOSHUA. (cM. Tabnuuy 16 ang 6onee petans-
HOM MHDOpPMaUum).
LiBeT cBeueHns cBeTOAMOAA FOBOPUT O COCTOSIHUM BNOKA NUTaHMS.

Puc. 48. CBeToanopHasa UHAMKALUA COCTOAHUA 610KA NUTAHKUSA

3eneHbin HopmanbHas pabota bI1; MpucytcreyeT cTabuibHOE BbIXOAHOE HanpsKeHue
SAHTapHbIN Owwunbka Mopyns/3awmTa B pexxume pabotbl
3eneHbin Muraowmin | [exxypHoe Hanps>keHue npu Bbikto4eHHoM Bl
SIHTapHbIM MUraowmii | BHUMaHKWe (BblcOKas TeMnepaTypa, BbICOKOE HanpsiKeHUe, BbICOKMIA TOK, MeaieHHas paboTa
BEHTUNATOPA)
OtcytcTBYET HeT nutaHus

Tabnuua 16. UHauKauma coctosaHmua 610Ka NUTaHUA

7.2 WU3eneuyeHue 610KOB NUTAHMSA U3 cepBepa

MNepepn 3aMeHOM BNOKA MUTAHUS, BbIKNHOYMTE CEPBEP, OTKIOUMTE Kabenb nuTaHums.

Hukorpa He cHMMaliTe Koxyx € 610ka nuTaHus. BHyTpu 6noka nuTaHus nNpucyTCTBYET OnacHoe Hanps-
XeHue, MPOXOAMT CUMbHbIA TOK U BbIAENSNETCS 3HaYuUTeNbHas 3Heprus. BHyTpu 6noka nutaHus HeT obcny-
XuBaeMbIx aetanei. Ecnm Bbl nonaraete, YTO € Kakow-TO M3 Aetanei 610Ka NUTAHMS BO3HMKNA HENONAAKa,
obpaTuTech K CneuuanmcTy no TeXHNMYeckoMy 06CnyXMBAHUIO.

MNepep n3BneyeHneM 6AO0KOB NUTaHMUA HEOOXOAMMO 03HaKoMMUTLCS C Paspenom 1 «besonacHocTb.

YT06bI M3BNEYL HEUCNPABHbIM BNOK MUTaHMS, CHaYaNa onpenenuTe HemcnpaBHbI 6N0K NUTaHKs, NpoBe-
pas CBETOAMOOHbIN MHAMKATOP COCTOSAHMS 6n10Ka nNuTaHus (CM. pasgen 7.1 ang 6onee petanbHon nHdopma-
umn).

Y7066 M3BNEYL BNOK NUTAHMA BbINOAHUTE CNeayolWwne AeNCTBUS:

HaxxMuTe Ha S3bI4OK B HAaNpaB/IeHUM PYKOSTKM U OAHOBPEMEHHO MOTSHUTE 33 PYKOSTKY, YTOObI M3B/EYD
610K NMUTaHUS U3 paMbl.
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Puc. 49. UsBneueHne 6noka nuTaHus U3 cepeepa

7.3 YcraHoBKa 6/10KOB NUTaHUSA B cepBep

MNepen ycTaHOBKOM 6/10KOB MMTaHUS HEOOXO0AMMO 03HAKOMMUTLCS € Pazgenom 1 «be3onacHoCTby.

Mepen ycTaHOBKOW 6A0KA NMUTAHMS KOCHUTECh aHTUMCTATUYECKOM YNAaKOBKOM, B KOTOPOM HaxoauTcs 6aok
NUTaHKs, 060N HEOKpPALLEHHOM NOBEPXHOCTMU BHE CepBepa. 3aTEM M3BNEKUTE HOBbIM BNOK NUTAHMA U3 yna-
KOBKM M pa3MeCcTuTe ero Ha 3apaHee NnoAroToBAEHHOM, POBHOM, aHTUCTAaTUYECKOM NMOBEPXHOCTY.

Y1o6bl yCTaHOBUTb B10K NUTAHMS BbINOAHUTE Cneaylolme AenNCTBUS:

BbipoBHsTE 610K NUTAHMS C OTCEKOM AN 6/10Ka NUTAHMS B cepBepe. AKKYpPaTHO BCTaBbTE HOBbIM 610K
NMUTaHUS B OTCEK cepBepa A0 duKcaumm.

Puc. 50. YcraHoBKa 6/10Ka nuTaHua B cepBep

MMocne ycTaHOBKM 3aMeHsIEMOT0 6/10Ka NMUTAHMS BbINOIHUTE YKa3aHHbIE HUXKE AENCTBUS:
1) MopknounTe OAMH KOHEL, LWHYpa NMUTAHUS K pa3beMy HOBOro 610Ka NUTaHMs, a APYrow KoHel, — K 3a-
3eMNEHHOM 3NEKTPUYECKON PO3ETKE.
2) Bknwouute cepsep. Y6eamTecn, 4To Ha 6/10Ke MUTAHUS FOPUT 3e/eHbI CBETOAMOLHbIA MHOMKATOP COCTO-
SAHMS 6/10Ka NUTAHMS. ITO 03HAYaEeT, YTo 610K NUTaHMSI paboTaeT NpaBUbHO.
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7.4 Topsauyasa 3aMeHa 6/10KOB NUTaHUA cepBepa

lopsivas 3amMeHa 610KOB MUTaHMUs OCYLLECTBNSAETCS, TONbKO KOraa Anis obecneyeHns M3BbITOUHOCTH yCTa-
HOB/eHbl ABa 6110Ka NuUTaHMs. Ecnv ycTaHoBNEH TONbKO 0AMH 60K NUTaHKS, MEpes ero CHATMEM HEOBX0AMMO
BbIK/IIOYMUTb CEpPBEP.

/—M JNeKTpUYECKMI TOK B CUNOBbIX, TeNePOHHBIX M KOMMYHUKALMOHHbIX Kabensx npeacraBnser onacHoCTb.
MNepen ropsiyert 3aMeHol 610KOB NUTaHMS HEOBX0AMMO 03HaKoMMUTLCS € Paspenom 1 «be3onacHoOCTb».
Bnok NUTaHMS MOXHO YCTAaHOBUTL MM 3aMeHWTb 6e3 BbIK/IOUeHMs cepBepa, YTo moMoraeT usbexartb npo-

[LLOMKWUTENbHOro NnepepbiBa B paboTe CUCTEMBI.

Bo usbexaHne nopakeHMs 3NeKTPUYECKMM TOKOM:
— [lpucoeomHuTe WHYPbLI MUTAHUA K INEKTPUYECKUM PO3eTKaM/UCTOYHMKAM MUTAHWS C NPaBWIbHOM NoA-
BOAKOM U 3a3eMNEHUEM.
— Ecnv BO3MOXHO, OTCOEAMHANTE U NPUCOEAMHANTE CUTHANbHbIE Kabenu oaHOM pyKoW.
— Hwukoraa He BkNtoualiTe cepBep Npy NPU3HaKax BO3ropaHus, 3aTOMEHUS UKW KOHCTPYKTUBHbIX NOBpe-
XKOEHUN.
— Y cepBepa MoxeT 6biTb HECKO/IBKO WHYPOB MUTaHMS. YTO6bI NONHOCTBIO 06€CTOUUTL YCTPOMCTBO, NPO-
cnepuTe 3a TeM, YToObI BCe LWHYPbI MUTAHUS OblIM OTCOEAMHEHbI OT MCTOYHMKA MUTAHMS.
YT06bI M3BNEYL BNIOK NUTAHUS BbINONHUTE CNeayoLne OeNCTBUS:

OTK/OYMUTE WHYP NMUTAHMS OT 610Ka NMUTaHMS. HaxMuTe Ha A3bI4OK B HANPABNEHWUU PYKOSITKM U OAHO-
BPEMEHHO MOTAHWUTE 33 PYKOSTKY, YTOObI U3BEYb B/10K NUTaHMS U3 paMmbl.

~z=
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Puc. 51. U3BneueHne 610Ka NnuTaHus cepeepa

YTobbI YCTAaHOBUTb 670K NUTAHKUS BbINONHUTE cnegywoume OEeNCTBUS:

BbipoBHSANMTE 610K NUTAHMS C OTCEKOM Anst 60Ka NMMTaHUS Ha cepBepe. AKKYpaTHO BCTaBbTE HOBbIN
610K NMUTaHUA B OTCEK CepBepa A0 PUKCaLmK.
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Puc. 52. YcraHoBKa 6/10Kka nuTaHua cepBepa

Mocne ycTaHOBKM BN10Ka NUTaHUS BbIMOJHUTE YKa3aHHbIE HUXKE AeNCTBUS:
1) MoakntounTe OAMH KOHEL, WHYpa NMUTaHUs K pa3beMy HOBOro 610Ka NUTaHUS, a APYroi KOHel, — K 3a-

3eMNEHHOM 3NEeKTPUYECKON PO3ETKe.
2) Yb6epmTech, YTO Ha 61OKe NUTAHUS TOPUT 3eNeHbl CBETOAMOAHbIA MHAMKATOP COCTOSAHMS 6110Ka NUTaHWMS.

3T0 03HauvaerT, YTo 610K NUTaHMS paboTaeT NpaBULHO.
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7.5 CoBMecCTUMBbIN 610K NUTAHUSA

CepBep NnoaLepXXMBAET O4HONTyYEBbIE MOAYNMN NUTAHUS. BHEWHMI BUA 6NOKA NUTAaHUS NPEACTaBEH HUXKE.

Puc. 53. BHewHuit BuA 610Ka NUTaHUA

MNMokazartenu s dpekTuBHOCTM Bnoka nutaHmsa 90% 94% 91% npu Harpyskax 20% 50% 100% cooTBeTCTBY-
toT ctaHgapty «80 PLUS Platinums.

Mopanepxka PMBus 1.2, aktusHbiM PFC, 3aWwimTa OT nepeHanpskeHusl, KOPOTKOro 3aMblKaHWUS, MepPerpy3Ku,
a Takxe KMo po 94%, o6ecneymBatoT BbICOKYH HAAEXHOCTb, 3PHEKTUBHOCTb MU COOTBETCTBME BCEM COBPEMEH-
HbIM TpeOOBaHUAM U CTaHAAPTAM A1 CEPBEPHbIX PeLLEHUN.

Hwxe npuBeneHbl TEXHUYECKME XapaKTePUCTUKKU BoKa NUTaHus.

MouwHocTb 1600BT
PFC Active
OxnaxpeHue 2 BeHTUngTopa 40x40 mm
KoHHekTOpbI Pin 1xATX 24(20+4)pin, 6xSATA 15pin, 8xIDE 4pin, 1xFDD 4pin, 1xATX 8(4+4)pin, 1xATX 8pin,
2xPCI-E8pin (6+2), 1xPMBus 5pin, 1xTTL 2pin
MTBF 160 000 yacos

Pazmep (LLUIxIxB), MM 78%x225x84
TemnepaTtypa paboyas | 0...+50°C
TemnepaTypa xpaHenus | -40...+70°C
BnaxHocTb paboyas 5...85%
BnaxxHocTb XpaHeHus 5..95%
Bbicota pabouas 0...4650m
BbicoTa xpaHeHus 0...15000mM

Tabnuua 17. TexHuueckue xapakTepucTMKu 610Ka NMTaHUA
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HdocTynHble KOHUrypauum

8.1 KoHdurypauum ycTaHOBKM XKECTKMUX AUCKOB

8.2 YCTaHOBKA U KOHPUIYPALMU KAPT PACLUMPEHUA . « o o o v v e e e v e e e e o e e e e o e a e e e

8 JAOCTYMNHbIE KOHOUIYPALIUU

82



HOPCH-TPAHC

8.1 KoHdurypaumm ycTaHOBKM XXECTKMX AUCKOB

MonLepxunBaeMble KOHOUIYPALMM YCTAHOBKM XECTKUX AUCKOB B COOTBETCTBMM € Tabn. 18 Mopaepxkusa-
eMble KecTkue AUckK 1 Tabn. 19 KoHdurypauum ycTaHOBKM KECTKUE AUCKM.

1 Inckn B nepepHert naHe- | HUKA.469535.204 2’5 8
m

Ta6nuua 18. MoaaepkruBaeMble XeCcTKue AUCKHU

1 [nckn B nepegHelt naHenu SAS 12G HDD | po 8 Bt Na
2 [nckn B nepegHert naHenu SAS 12GSSD | po 12 Bt [a
3 [nckun B nepegHelt naHenu SATA HDD no 8 Br Na
4 | Anckn B nepepHert naHenu SATA SSD no 5 Bt [a

Ta6bnunua 19. KoHdurypaumum yctaHoBKM XKECTKUE AUCKK

8.2 YcraHOBKA M KOHUIypauumu KapT pacluMpeHms

YcTaHOBKa M KOHPUrypaLms KapT pacluMpeHus npouM3BOAMTCS B COOTBETCTBUM € Paspen 6.12 «PaboTbi C
KapTaMu paclunpeHus».
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9.1 BIOS

Mepen Havanom npouecca 3anycka nporpamMmHoro usgenus (BIOS), BkiounTte cepeep, HaXMUTE U yaep-
KMBAWMTE KNaBuULWY «F2» 0,0 NOABNEHMS TOTOTMNA. DKPaH BKIOYEHMSI NOKA3aH Ha PUCYHKe puc. 54 3KpaH BKHO-
yeHus BIOS.

MAC Aapec BMC: 2E:A1:16:59:D7:EF

MNepeaaua uHBEHTApHbX AavHbx B BMC

Puc. 54. 3kpaH BkntoueHus BIOS

MnaBHbIM 3kpaH BIOS npepctaenseT coboi Habop onumit C BIOXEHHbIMKU NoaMeHH0. [1pu BXoae B rnaBHOE
MEHI0 KYpCOp aBTOMATMYECKM YCTAHABAMBAETCS HA MEPBYHO OMNLMIO, KOTOPAs BbILENSETCS YEPHDBIM LBETOM.

B nepBoit onuumu Bbibopa f3blka BbibepeTe pyCcCcKuit 93biK.

Onuun «MpomomknTb 3arpysky» 1 «Beixon ¢ nepesarpy3koi» npeacraBnaoT coboi KoMaHAabl Ha NPoOAoN-
YXeHue 3arpy3ku onepaLmMoHHON CUCTEMbI U BbINOMHEHME COPOCa YCTaHOBIEHHbIX MapaMeTpoB U Nepesarpys-
KM CepBEPHOMN CUCTEMBI.

Bug rnasHoro mMeHto BIOS m onumsa Boibopa g3bika NokasaH Ha puc. 55 Bua rnasHoro meHto BIOS.
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Pyucckui

Puc. 55. Bua rnasHoro meHio BIOS

Knasuwu ynpasnenus gna Hactpoiku BIOS nepeuncneHbl B HUXKHEN YacTW 3KpaHa U UMEIOT Cneayrolume
dyHKUMU:
— &I, «», «», «—» — NepeMeLLeHne No ONuUMaM B MEHIO U MOAMEHIO;
— «+», «-» - U3MEHeHWe BbIbpaHHOro NapameTpa;
— «Enter» - Bxog, B BbIGpaHHyto onuuio. [osBnseTcs 3kpaH ¢ HABOPOM BIOXKEHHbIX MOAMEHIO UK CMIMCOK
LLOCTYMHbIX 3HAaYEHUI BbIOPAHHOIo NapameTpa;
— «F9» - BoccTaHOBNEHME 3Ha4YeHui nNo ymonyanuto us CMOS;
— «F10» - coxpaHeHMe n3MeHeHHOro 3HavyeHna B CMOS;
— «Esc» - BbIxog B npenblayLiee NoAMEHI0 BEPXHEr0 YPOBHS

HacTpoiiku naposibHOI 3aLmnThbi

[laHHOe MeHI0 NpUMeHSeTCs AN YCTAaHOBKU M U3MEHEHUI Nnapons agMuHucTpaTopa. [Npumep mMeHto «Ha-
CTPOVKM NApOJIbHOWM 3aLLMTbI» MOKA3aH Ha puc. 56 MeHto «HacTporku NnaponbHOM 3aLMUTbI».
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MeHensep naponed

Puc. 56. MeHw «HacTpoitku naponbHOI 3aWuUThbI»

Uudopmauusa o cucteme

[laHHOe MeHI0 NMpUMEHSETCS AN OTOOPAKEHUS YCTAHOBNEHHBIX NMPOLECCOPOB, TUMOB MOAY/IEN NaMATH,
YCTAHOB/IEHHbIX KapT pacwmpenus B cnotsl PCle.

MNpumep MeHo «MHbOpMaLKMa 0 cucTemMe» NnokasaH Ha puc. 57 MeHio «MHbopmMaumsa o cuctemen.
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Mpoueccop B W nanare DIMM 1-8

Moprw PCI Express
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MHII]I]IIH!II[HH 0 CHCTene

Puc. 57. MeHio «UHdopmaums o cucteme»

YcTtaHoBKa aathbl 1 BpeMeHH

[laHHOEe MeHI0 MpUMEHSNEeTCS A8 YCTaHOBKM TEKYLLEN AaTbl U BpeMeHU. MpuMep MeHH0 «YCTaHOBKA AaThl
¥ BpEMEHM» MOKa3aH Ha puc. 58 MeHto «YcTaHOBKa AaTbl U BpEMEHUY.
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Yeranoera AaTbl H BpEeHEeHd

Puc. 58. MeHio «YcTaHOBKa AaTbl U BpEMEHU»

Tekywme HacTpoitku BMC

[aHHOE MeHI0 NpUMEHAEeTCa ANs 0TobpaxeHUs Tekywmx Hactpoek BMC, o6HOBNEHNS U U3MEHEHUS Ha-
ctpoek BMC. Mpumep meHw «Tekywue HacTpoiikn BMC» nokasaH Ha puc. 59 MeHw «Tekywme HacTpowku
BMC».
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Hanenenwe nactpoex BNC

Texyure Hactporxu BHC

Puc. 59. MeHio «Tekyuwme HacTpoiiku BMC»

TexHu4yeckoe pyKoBOACTBO
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Hacrtpoiika o6opyaoBaHus

[aHHOE MEHI0 NpUMEHsEeTCa 49 0TObpaXeHMs TekyLwmx HacTpoek obopyposaHua (PCle/SFF/OCP, TCG2,
Tls), 06HOBNEHMS U U3MEHEHUS HacTpoek obopynoBaHus. NpuMep MeHo «HacTpolika o6opynoBaHMs» Noka-
3aH Ha puc. 60 MeHt «HacTpoika 060pyLoBaHUs.

Hactporka SecureBoot

Hactporra TCGZ
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CnMCOK CeTeBnx aaant epoe

Hactponku PCle

TexHu4yeckoe pyKoBOACTBO
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llpoueccop B

lpoueccop 1
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lpoueccop 1

Hactporxa obopyaoBaHks

Puc. 60. MeHto «HacTtpoiika 06opyaoBaHua»

TexHu4yeckoe pyKoBOACTBO
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Cnucok 3arpysku

[aHHOEe MeHIo 0TOBpaXKaeT CMMCOK AOCTYMHbIX 3arpy304HbIX YCTPOMCTB. [TpumMep MeHto «Cnncok 3arpys-
KM» nokasaH Ha puc. 61 MeHto «Cnmncok 3arpyskm».

CrMcor Jarpysku

Puc. 61. MeHio «Cnucok 3arpysku»

YTunura ynpasneHus 3arpyskoum

[aHHOe MeHI0 oTobpaXkaeT onuuM 3arpy3ku, HaCTPOMKY ApariBEepPOB U BO3MOXHOCTU 3arpy3ku CUCTEMBI
u3 darna unmn c yctponcrea. MNpumep MeHw «YTUAUTA yNpaBneHUs 3arpy3komn» NokasaH Ha puc. 62 MeHw
«YTUAWTa ynpasieHus 3arpy3komy.
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YTUAHTA YNPaBAEHHSA 3arpy3Kon

Puc. 62. MeHto «YTunuTa ynpaeneHus 3arpyskomn»

9.2 YpaneHHoe ynpasneHue u guarHoctuka (BMC) nnatdopmoii
[unarHocTuka cepsepa ¢ nomoubio BMC

YT1obbI npounsBecTn AMarHOCTnKy cepeepa C NOMOLbHO BMC BbinonHute cnepywouwme OencTems:

1) MopkntounTteck B BMC-koHCoNb 060pynoBaHus (KypHan cobbituii Altair Z). Bo Bknagke «53blk» Bblbe-
pete «Pycckui». OKHO MokazaHo Ha puc. 63 OkHO «ABTOpU3aLUK»

M vworcu-reanc

Puc. 63. OkHO «ABTOpU3aLMU»
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2) MpoiamTe BO BKNAAKy «Jlorm» — «XKypHan BMC» B gaHHOM BKnagke oToGpaxeHbl BCE COOLITUS Npo-
usowepne B cepeepe. B none «lMouck 3anucen B xypHane» Npou3BOAMTCS NMOUCK cobbITMs. B none
«HauunHas ¢ patol» npousseanTe GUALTPALMIO NO AaTe Hadvana cobbiTug, B none «3akaHunBas AaTow»
npouseeaute GUALTPALMIO MO AaTe OKOHYAHMS COBbITUS. «YOaNnuTb BCE» MO3BONSET YOANUTb BCE NPO-
usoLealne cobbiTUs. «IKCNOPTUPOBATL BCE» MO3BOMSET IKCMOPTMPOBATb BCE 3anucyu XxypHana BMC.
OkHO nokaszaHo Ha puc. 64 OkHo «KypHan BMC»

1769586214 praumA Zj:;:‘mfgzm'
v 1769586184 s 2: :;Ep::szw Hepeuwsnm @
v 1769584762 Zs::z":;ﬁzsr Hepeuwshh B o
CO e ememen TR, epeutos B
. — PYrme— iepeus: G
v 1769523759 © gopuaunn 12T e vocr-cucrems onenoseno T
v 1769523548 © Unbopuauns - Hepeuw [T
v 1769523530 © vigopuaun 2 . [r— [
M 1resaz3ste 141839 10 Tpmsmy o Hepeutmoe O @
M 176952348 27 ausapn 2026 . Hepewtioe  [5
141728 no Tpuwams
v 1769523304 © Vigopuaunn :::"Eﬂ:": rp Hepews B o
~ 1769523300 © Vngopuauns fz:;?:“ Hepeuws: [
“ 1769523205 © Unbopuauns 2 Hep (B3|
v 1769523207 © vigopuauns 1 PRI D Hepeutioe [ 1

Puc. 64. OkHo «XXypHan BMC»

3) MponaguTte Bo BkNaAKy «Jlorm» — «Jlorn POST kopoB» B AaHHOM BKnaake otobpaxkeHbl Bce norn POST
kopoB. B none «Mouck B norax» npomssoautca nouck noros POST konoB. B none «HaunHas ¢ patbi»
npoussegute GUALTPALMIO NO AaTe Hayana Noroe, B Nosie «3akaH4yMBas AaTon» npousseaute Gub-
TPauMIo NO AaTe OKOHYaHWUS JIOroB. «JKCMOPTUPOBATL BCE» MO3BOASET IKCMOPTUMPOBATh BCe norn POST
kogoB. OKHO noka3aHo Ha puc. 65 OkHo «Jlorn POST kopoB»

JNorn POST koaoB

27 sweap 2026 1.
14:24:16 1o Mpuready

27 sisapn 2026 1
14:24:16 o Mpursiuy

27 swaaps 2026 1.
14:24:16 o Tpursasy

27 swaapn 2024
14:24:16 o Tpy

27 Aisapn 2026 .
14:24:16 o Mpursay

27 sraaps 2026 1.
14:24:16 o Fpursuy

27 swaaps 2026 1.
14:24:16 o Tpw

27 sweapn 2026 1.
142417 UTC

27 sisapn 2026 1
142417 UTC

27 swaaps 2026 1.
142417 UTC

27 sweapn 2026 1.
142417 UTC

27 sisapn 2026 .
142417 UTC

27 swaapn 2026 1.
142417 UTC

27 swaaps 2026 T
142417 UTC

Beero ofexos: 10 000

Sscannsan aaroii

Bpemennan ven a Homep sarpyain
00000 1 005 [

00075 1 0405 &

00135 1 ot

00195 1 o1 Y
00256 1 0x7d =)
00320 1 07d =

003% 1 o1 Y
02204 1 0xa3 &3
02261 1 [ £

02319 1 07

02424 1 019 )
02551 1 [ [}
02612 1 09 =

02675 1 019 Y

Puc. 65. OkHo «Jloru POST konoB»

4) MpoiauTe BO BKNagky «CraTyc o6opynoBaHuay — «lMepeveHb o6opyaoBaHus u LED» B gaHHOM Bknagke
oTobpaXkaeTcst nepeyeHb M cTaTyc 0bopynoBaHus. B none «YnpaeneHnune LED» oTobpaxkaeTcs coctosiHMe
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nuTaHus, nepeseauTe nepekntoyatens «MaeHTMdmkauoHHbl LED cuctembl» B akTMBHOE MOMOXeHUe
[NS BKIOYEHUS CBETOAMOAA MHAMKaLMK cepBepa. B none «bbicTpble cCbiikn K KOMNOHEHTaM 060pyao-
BaHMSI» NPUBEAEH CMUCOK ObICTPbIX CCITOK K KOMMOHEHTaM cepBepa v Ux cocTosHuto. B none «Cucrtema»
oTtobpaxaeTcs TN 0b6opynoBaHMA M ero coctosiHue. B none «BMC» otobpaxkaeTcs coctosiiue BMC. OkHo
NMoKasaHo Ha puc. 66 OkHo «[lepeyeHb 06opynoBaHus u LED»

Ynpasnenuve LED

B B

©

Besonachocrs u AocTyn

< << <

Ynpannente pecypcann

Cucrema
Vgewuguiatop
v Norsi_Trans Xpawunaue Cepoep  Norsi T
BMC
[r—— Cocronume
v bm @ ok
Wacen
Vigewugmratop

~ FAN_Config_Default

Puc. 66. OkHo «lepeueHb o60pyaoBaHus u LED»

lNepeueHb obopynosaHua 1 LED

e Homeprnommum  Wpesruduaumonnsii LED

Beia

Cocronmme Homep nosuun

ook

5) Mpowaute Bo BKNagky «CraTyc ob6opyaoBaHusy — «atumku» B 4AHHOW BKNagke oTOOpaXKeHbl BCEX
[LaTYMKOB YCTAHOBJ/IEHHbIX B cepBep. B none «louck AaTunkoB» NpoM3BOAMTCS MOUCK AaTYMKOB. OKHO

MoKa3aHo Ha puc. 67 OKHO «[daTumku»

Jatumkn

oe Aatunkos

Hanpsixetve n Tok

npoueccopa CPUT @ OK w

npoueccopa CPU2 @ OK W

M v CPUT ook W
Ma w CPU2 ® ok -w
~-w
Cpeasn NOTpEOIAENaR MowHOTs CPU2 @ OK -w
Dimm Power Cap CPUT ook  -w
Dimm Power Cap CPU2 ook -w
pr2v ook 1148
P1VO5 PCH AUX @0k o0s:ss
P1V PCH AUX @ok 1658
Pav3 ook 3u8
barapeiia P3V3 @ok 1758
PV @ok 4758
PGPPA AUX ook 3158
PVCCIN CPUT ook 178
PVCCIN CPU2 ook 178
PVCCIO CPUT @0k  ogss

Mun.
anauenme

31688

17288

17288

1,008 B

C—

=om

Teryuiee Mae. Mane. wpirn
Mauenme  awauewme  awauene

w w w

w —-w w

w —w w

w —w w

w —-w w

w W w

w —-w w

w —w w

3 12488 1268
1048 110028 11038
17728 198 1,968

6 3438 3468
21028 3128 3158
-8 s28 5258
32628 34328 34658
-8 18728 1898

3 18728 1898
~5 10028 11038

Puc. 67. OkHO «[daTunKu»

e O O6Hosuts  (© aamunuctparop
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YnpaBneHue cepeepoM ¢ nomouibio BMC

YT06bI NPpOU3BECTM YNIpaBAEHME CepBEPOM € nomolblo BMC BbinonHWTE Cnepylowme oencTems:
1) Mopkntoumtecs B BMC-koHCcoNnb 06opynoBaHus (KypHan coboituii Altair Z)

2) MporamnTe BO BKNAAKY «YnpaBneHne» — «COpOC A0 3aBOACKMX HACTPOEK» B AAHHOM BK1aAKe OCYLLECTB-
ngetca cbpoc HACTpoek cepBepa A0 3aBOACKOro coctosHus. B none «Copocutb HacTpoviku» Bbibepute
CcHbpocC Tex HACTpOeK KOTOpble Bbl XOTUTE NPOM3BECTM (COPOC HacTpoek BCTpoeHHoro MO cepsepa nu-
60 c6bpoc HacTpoek BMC u cepBepa) n HaxkmuTe KHonky «CopocuTb». OKHO NMoka3aHo Ha puc. 68 OkHo

«CBpOC [0 3aBOACKMX HACTPOEK»

C6poc A0 3aBOACKMX HAcTpoe

311 GyHKLAM He OBECEUMEZIOT GE30NACHOR YATEHHE MOBbIX KOHOASHLIAAEHSIX
aan

Puc. 68. OkHo «C6poc A0 3aBOACKMX HACTPOEK»
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3) MponaguTe BO BKIAAKY «YnpasneHne» — «KVM» B gaHHOM BKNagke OCyLLeCTBAAETCS yAaNeHHOe yrnpas-
nexune BIOS. OkHo nokasaHo Ha puc. 69 OkHO «KVM»

P J—

lMoakntoumnte 0bpa3 ¢ NomoLLbio Beb-Opaysepa
o 1

Puc. 69. OkHO «KVM»

4) MponaonTe BO BKNAAKy «YnpaeneHue» — «lepe3anyck BMC» B faHHOWM BK/aKe OCywwecTBAsSeTCS ne-
pesanyck BMC. Haxxmute Ha kHonky «[lepe3sanyctutb BMC» ong nepesanycka BMC. OkHO nokasaHo Ha
puc. 70 OkHo «[Tepe3anyck BMC»

Puc. 70. OkHo «Mepesanyck BMC»

101 TexHuueckoe pyKoBOACTBO



HOPCHU-TPAHC

5) Mpownaute BO BKkNaaky «YnpasneHue» — «KoHconb Serial over LAN (SOL)» B AaHHOM BKnagke ocy-
LLeCTBNSeTCS NepeHanpaBfeHne BbIBOAA NOC/NEA0BATENbHOIO NOpTa CepBepa B OKHO Bpay3epa Baluel
paboyei ctaHumm. OKHO nokasaHo Ha puc. 71 OkHo «KoHconb Serial over LAN (SOL)»

[2i]
8

Konconb Serial over LAN (SOL)

Koncons SOL niepenanpassser B804 MOCIEACBATEABHOTO NOPT CPBEPa B 370 OKHO.

%o
s

N craye: @ Orcrroveno 7 Orxpaims & Hosom owre

Puc. 71. OkHo «KoHconb Serial over LAN (SOL)»

6) MporaunTe BO BKNAAKy «YnpasneHue» — «YnpaBneHue NUTaHUEM cepBepa» B AAHHOM BKagke oTob-
paXkaeTcs TEKYLWMIA CTaTyC CepBepa, OCYLECTBNSETCS YAANEHHOE ynpaBneHMe NUTaHMEM cepBepa. Bo

BKNagke «[lencTBua» ocyLecTBnseTca nepesarpyska cepsepa unm ero BbikatoyeHne. OKHO NOKa3aHo Ha
puc. 72 OKHO «YnpaBneHue NUTaHMEM CepBepa»

YnpaeneHne nuTaHvem cepaepa

TexkyLumit cTaTyc

ipasaeHs nTane
27 amapn 2026 roga, 14:22:56 UTC

Hacrtpoliku 3arpysku [Jevictens

e

Brnrownrs

e ynp:

evme pecypeann

Coxparnre

Puc. 72. OkHo «YnpaBneHue nuTaHMEM cepBepa»
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7) MponaunTe BO BKNagKy «YnpasneHne» — «RAID KoHTponnepbi» B AHHOM BK1aAKe 0TO6paXaeTcs CNMcok
noaknatoyeHHbix RAID koHTponnepoB. OKHO MokasaHo Ha puc. 73 OkHo «RAID KoHTponnepbl»

RAID koHTpONEDSI

OTktoueHo

% om ™ E
s
<

Puc. 73. OkHo «RAID koHTponnepbi»

9.3 O06HoBneHne BMC

[na o6bHoBneHns BMC BbinofHMTE Criefytolme oeNCTBUS:
1) MopkntoumTtecs B BMC-koHCONb 060pynoBaHus (KypHan cobbituii Altair Z)
2) lMpownamnTe BO BKNaaKy «YnpasneHue» — «BcrpoerHHoe MNO». OkHO nokasaHo Ha puc. 74 OkHo «BcTtpo-
eHHoe [0O»

BctpoerHoe MO

% m @

v BMC

Xoct

Puc. 74. OkHo «BctpoeHHoe M0»

3) B none «06HOBUTL BCTpoeHHOe MO» HaXMUTe Ha KHOMKY «Bbibpatb dain».

4) B HyxHOM BaM aupekTopum Bolibepute Gaiin ¢ HoBoM Bepcuen obHoBneHns BMC.

5) HaxmuTe Ha kHonky «HayaTb 06HOBAEHUEY.

6) lMocne HaxaTus KHoMkK «HayaTb 06HOBNEHME» MOSBUTCS OKHO YCTAHOBKM OOHOBNEHUS.
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7) Mocne obHoBneHns BMC nosiBuTca conyTCTBYHOWAA HAANMUCL 06 yCnewHoM 3aBepLieHnn 0OHOBNEHMS.
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IdunarHocTuka Henonagok
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MHbopMaLums B 3TOM pasfiene NOMOXET B JIOKaNU3aLMKU U YCTPAHEHWU HEMONAA0K, KOTOPble MOTYT BO3-
HUKHYTb MPWU UCMOMb30BaHUK CEpBepa.

YTo6bl 10KaNM30BaTb HEMONAAKY, 0ObIYHO CleAyeT HauyaTb C MPOCMOTPA XKypHana coBbITUI NPUNOXKEHUS,
ynpaBnsiloLLEro cepBepa.

10.1 TMpoueaypsbl BbiISBNEHUE HENONAAOK

MHdbopMaumsa B 3TOM pasgene NoMOXeT B NOKAaNU3aLMM U YCTPAHEHMM HEMONALOK, KOTOPble MOTyT BO3-
HWKHYTb NPWU UCMONb30BaHUU CEpPBEPA.
YT06bI NOKANN30BaTb HEMONAAKY, 06bIYHO CeayeT HavyaTb C MPOCMOTPA XXYPHana CoBbITUI NPUNOXKEHMS,
yNpaBnsoLWwero cepeepa.
Mcnonb3yiTe cBeAEHUS NPUBEAEHHbIE B AAHHOM pa3gene, ANg yCTpaHeHUs HEMONAAOK, EC/IN B XXypHae
COObITUI HET KOHKPETHbIX OWNBOK UM CeEpBEP HAaXOAMTCS B HeEpabo4yeM COCTOSAHUM.
Ecnv npuumMHa Henonagku TOYHO He M3BECTHA M BI0OKM NUTAHMS paboTatoT NPaBWMIbLHO. BbINOMHUTE YKa-
3aHHbIE HWXKE AEeNCTBMS, 4TOObI NOMbITATLCSA YCTPAHUTD HEMONALKY.
1) BoikntouunTte cepaep.
2) YbenuTech B HAOEXHOCTM kKabenbHOro NOAKIYEHUS cepBepa.
3) Yoansaunte unmn 0TCOeQUHANTE YKa3aHHble HMXe YCTPOMCTBA NO o4epeam, noka He obHapyxute c6on. No-
CNne yoaneHust Unun OTCOeAMHEHMS KaXKA0ro YCTPOMCTBA BKAKOYAWMTE M HACTpamnBaiTe cepBep.
— JTltobble BHEWHME YCTpOMICTBa.
— Bce aganTtepbl.
— Xectkne amckm.
— Mopaynm namaTn 4o [OCTUXEHUS MUHMMAbHON HavyanbHOM KOHPUIypauuu, noaaep>KMBaemMon ans
cepsepa.
4) Bknwouwute cepsep.

®| MuMHMManbHasg HavyanbHasg KoHUrypauus npeacrasneHa B pasgene 2.1,

Ecnav npu nsBneyeHnn U3 cepeepa CMCTEMHOIO KOMMOHEHTa Hernonaaka UcyesaeT, HO Npu YCTaHOBKE TOro
)€ CUCTEMHOrO KOMMOHEHTA NOABMAETCA CHOBA, NPUYMHA, BO3MOXHO, B 3TOM KOMMOHeHTe. Ecnun npu 3ameHe
CUCTEMHOrO KOMMOHEHTA APYrMM KOMMNOHEHTOM HEMONAAKa NOBTOPAETCSA, NONpobyiiTe CNONb30BaTb ApYyroe
rHe3g0 PCle Ha MaTepmHCKOM nnarte.

MNpy Nnopo3peHnn Ha Hanmume CeTeBOM HenoMadKM U NMPOXOXAEHUU CEPBEPOM BCEX CUCTEMHbIX TECTOB
npoBepbTe BHELWHWE ceTeBble Kabenu NoAKYEHHbIE K CEpBEpY.

Ecan npu MMHMManbHOM HavyanbHOM KOHUIypaLuu cepBep He 3anyckaeTcs, 3aMeHsANTe KOMMOHEHTbI B
MWHUMaNbHOM HAYaNbHOM KOHOUIypaLMmu No OAHOMY, NOKa HeNnonaaka He 6yaeT NOKaNU30BaHa.

10.2 YcTpaHeHue HenonapoK No CUMNTOMaM

Huxe npueeneHbl cBegeHna no NOUCKy pELIJeHl/II;i ana ycrpaHeHna Henonanok ¢ ABHbIMM CMMNTOMaMM.
Y7066 MCNONBL30BaTh NPUBEAEHHYIO B LAHHOM pasfene MHPOPMaLMIO NO YCTPAHEHUIO HEMONAJO0K Ha OC-
HOBE CMMMTOMOB, BbIMOJIHUTE YKa3aHHbIE HUXE AENCTBUS.
1) MpocmoTpuTe XXypHan COObITUIA MPUNOXKEHUS, YNPABASIOLWLErO CEPBEPOM, M BbINOSIHUTE Npeanaraemble
LLencTBuS, 4Tobbl YCTPaHWUTL HEMONAKM, CBA3aHHbIE C NH0ObIMU KOLaMK COBBITUN.
2) U3yuute 3T0T pasgen, Ytobbl HAWTK HabAoLaeMble MPU3HAKK, U BbINOSHUTE Npeanaraemble AeNCTBUS,
4yTOObl YCTPAHUTL COOTBETCTBYHOLLYIO Npobnemy.
3) Ecnu npobnema coxpaHsietcs, obpatuTech B cnyxby nopaepxku (cm. pasgen 10.4 ona 6onee petansHom
MHbOpMaLmK)
Henonagku npu BKAKOYEHUN U BbIK/IOYEHUU NUTAHUSA.
Hwxe npuBeneHbl CBEAEHUS MO YCTPAHEHUIO HEMOMALOK NPW BKKOYEHWUM U BbIK/IOYEHUM CEpBeEpa.
— He paboTaeT KHOMKa NUTaHKUA (CepBep He 3anyckaeTcs).
— CepBep He BK/IKOYaETCA.
— CepBep He BbIKIHOYAETCS.
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He paboTtaeTt KHOMKa nuTaHUA (cepBep He 3anycKaeTcs)
YT06bI YCTPAHUTL HEMONAAKY, BbIMONHUTE CNefylolme AeACTBUS.

1) OTknouMTe WHYPLI NUTaHUS CepBepa.
2) ToBTOpPHO NOAKIOYMTE LWHYPbI MUTAaHUS CepBepa.
3) Ybenutech B BbIMOMHEHUMN YKA3AHHBIX HUXE YCNOBUMA.
— LUHypbl NUTaHMS NpaBUIbHO MOAK/OUEHBI K CepBepy 1 paboTatoLLelt 3N1eKTPUYECKOn po3eTKe.
— WHamkatopbl Ha 610Ke NUTAHUS He YKa3blBAKOT HA HAaIMUME HENONALKM.
4) MNepeyctaHoBMTE HMOKM NUTAHMS.
5) 3ameHnuTe Kaxablt 6NOK NUTaHMS, BCAKMI pa3 nepesanyckas cepsep.
6) Ecnu T0nbKO YTO BbIN0O YCTAHOBNEHO AOMNONHUTENbHOE YCTPOMCTBO, YAANUTE €ro U nepesarpysuTe cep-
Bep. Ecnm nocne storo cepBep 3anyckaeTcsi, BOSMOXHO, OblI0 YCTaHOBMEHO Bosblie YCTPOMCTB, YeM
NoAAepXMBAET 610K NUTAHUS.

CepBep He BKAO4YaeTCA
YT06bI YCTPAHUTb HEMONAAKY, BbINONHUTE Cieaytowme AeiACTBUS.

1) MpocMoTpuTe XypHan cobbITUM HA HANU4YME AAHHbBIX O NHObIX COBLITUSAX, CBA3AHHBIX C CEPBEPOM, KOTO-
pbli He BK/OYaeTca.
2) lMpoBepbTe HaNNUYME CBETOAMOLHbIX MHAMKATOPOB, KOTOPbIE MUIAOT XXENTbIM LBETOM.
3) lposepbTe CBETOAMOAHbIA MHAMKATOP MUTAHMS HAa MaTepPUHCKOM naaTe.
4) YctaHoBuTe HAOK NUTaHWS NOBTOPHO.
5) 3amMeHuTe 6noK NUTAHMS.
6) MpoBepuTb NoLCOEANHEHME WHYPOB NUTAaHUE U UX LLENIOCTHOCTb.
Cepsep He BbiK/lO4aeTcs
YT06bI YyCTPaAHUTb HEMONAAKY, BbINONHUTE Cliefylolue AeiCTBUS.

1) Onpepenute, ucnonb3yerca nu onepaumoHHas cuctema ¢ ACPI (Advanced Configuration and Power
Interface) nnm 6e3 ACPI. Mpu ncnonb3oBaHnmM onepaumMoHHon cucteMbl 6e3 ACPI BbimonHuTe cnepy-
Iowue nencTems:

— Haxmure Cirl+Alt+Delete.

— BbikntounTe cepsep, HaXaB KHOMKY NMUTAHMA U YAEPXKMBAS €e HAXKaToM B TeYeHue 5 CeKyHA.

— [lepe3arpysute cepBep.

— Ecnu cepsep He npoxogut POST 1 KHOMKa NUTaHMS He paboTaeT, OTKAYMTE WHYP NUTaHua Ha 20
CeKyHf, a 3aTeM CHOBa NOAKJIUMTE ero U nepesarpysuTe cepsep.

2) Ecnm Henonafgka COXpaHSETCs MM MCNOJb3YeTcs onepauMoHHas cuctema, coBmectumas ¢ ACPI, Bos-
MOXHO, HEUCMNpPaBHa MaTepuHCKas nnara.

Henonaaku c namartbio

®| Mpwm kaxpon yctaHoBKe unm cHATum mopyns O3Y HeobXoaMMO OTKIKYATb CUCTEMY OT MCTOYHUKA MUTAHUS
W nepep, nepesarpyskon CMcTembl 0XxnaaTb B TedeHme 10 cekyHa,.

Huxe npuBeneHbl CBeAeHMS MO YCTPAHEHUIO Henonagok ¢ namatero O3Y.
1) OTobpaxkaemas O3Y MeHbLlUe ycTaHOBNEHHON dusnyeckomn O3Y.
2) Heckonbko psgoB moayneit O3Y B kaHane onpegeneHbl Kak HEUCNpaBHbIe.
OTo6paxaemas O3Y mMeHblue ycTaHOBNEHHOM (usnueckoii O3Y
YT06bI YyCTPaHUTb HEMONAAKY, BbINONHUTE Cliefylolue AerCTBUS.

1) Yb6enuTech B BbINONHEHUN YKA3aHHbIX HUXE YCIIOBUA.
— Mopaynn O3Y ycTaHOBNEHbI MPABUIIBHO.
— [Npu MUHKMManbHOM KOHbUrypauumn cepeepa, Henonagka otobpaxeHus O3Y He BbigBngeTCS.
2) U3BnekuTe u cHoBa yctaHoBuTe Mmoaynm O3Y, a 3aTeM nepe3anycTuTe CUCTEMY.
3) lMpoBepbTe XXypHaN COBbITUA.
4) MNepectaBbTe B 06paTtHOM nopsinke Moaynu O3Y Mexay KaHanamu (04HOro npoLeccopa) U nepesany-
ctuTe cuctemy. Ecnm Hemonagka ceg3aHa ¢ KakuM-nubo mogynem O3Y, 3aMeHUTe HeMCpaBHbI MOAY/b
03YV.

Heckonbko psapoB moayneit O3Y B KaHane onpeaeneHbl KaK HEUCNPaBHble

107 TexHuueckoe pyKoBOACTBO



HOPCH-TPAHC

1) YcraHosuTe mogynu O3Y, a 3aTeM nepe3anycTute CUCTEMY.

2) UzBnekuTe moaynb O3Y ¢ HanbonbWMM HOMEPOM Cpefu onpefeneHHbIX Kak HeMcrnpaBHble U 3aMeHU-
Te ero MAeHTUYHbIM ucnpasHbiM MogyneM O3Y. 3aTem nepesanyctute cuctemy. lpu HeobxoanMocTu
MOBTOpUTE 3Ty ONepaLmio.

3) YctaHoBuTe 06paTHO M3BneyeHHble Moaynu O3Y (no ouepenm) B MCXOLHbIE pa3beMbl, Nepesanyckas
CUCTEMY MOC/Ee YCTaHOBKM Kaxaoro moaynst O3Y, noka He obHapyxute HeucnpasHbii Mogynb O3Y. 3a-
MeHuTe BCe HeucnpasHble Mmoaynu O3Y naeHTUYHbIMK ncnpaBHbiMu Moaynamu O3Y, nepesanyckas cu-
CTEMyY Moc/e 3aMeHbl Kaxkaoro moayna O3Y.

4) 3ameHute moaynb O3Y ¢ HaMbonblIMM HOMEPOM Cpeam onpefeneHHbIX Kak HeMCrpaBHble 1 Nepe3any-
ctute cuctemy. NMpu Heo6X0AUMMOCTM NOBTOPUTE 3Ty ONEPALMIO.

5) MNepecraBbTe B 06paTHOM nopsake Moaynu O3Y Mexay KaHanamu (04HOro npoleccopa) M nepesany-
cTuTe cuctemy. Ecnm Henonapka ceBsizaHa ¢ Kaknum-nnbo moaynem O3V, 3aMeHUTe HEUCMPABHLIM MOLYNb
0o3V.

Henonapka ¢ }xeCTKMMU AUCKaMm

1) CepBep He pacno3HaeT XecTKuUi AUCK.

HencnpaBHOCTb HECKONBKMX KECTKUX LMUCKOB.

) Heckonbko »ecTkKuMX AUCKOB HAaXOAATCS B aBTOHOMHOM peXxmnMe.

XKecTkuit AnCK, NpefHa3HayYeH Ang 3aMeHbl, He BOCCTaHABIMBAETCA.

3eneHblt MHAMKATOP aKTUBHOCTM XECTKOro AMCKa He npeactaBnseT GakTMyeckoe COCTOSIHME COOTBET-
CTBYIOLLETO AMCKa.

XKenTbli UHAMKATOP COCTOSIHMUS KECTKOro AUCKA He NpeacTaBaseT GpakTMyeckoe COCTOSHUE COOTBETCTBY-
toLLero AmcKa.

N
-
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CepBep He pacnosHaeT XeCcTKUi AUCK
YTo6bl YCTPaHWUTL HEMONAAKY, BbINONHUTE CIEAYIOLLME AENCTBUS.

1) MocMOTpUTE HA COOTBETCTBYHOLLMI XKENTbIN MHOMKATOP COCTOSHUS XXECTKOro Aucka. Ecnm oH ropurt, 3to
03HayaeT 0TKa3 AMCKa.

2) Ecnm nHamKaTop ropuT, U3BnekuTe AMCK M3 OTCeKa, NofoXAnTe 45 CekyHA 1 BCTaBbTe AUCK 0BpaTHO,
y6eamnBLUNCD, 4TO BNOK AMCKA NOAKIIOYEH K 06beAUHUTENbHOM NaHEeNM XeCTKUX AMUCKOB.

3) lNocMoTpUTe Ha COOTBETCTBYHOLME 3eN1eHbIA MHAMKATOP aKTUBHOCTU XXECTKOro AUCKA U XKENTbI UHAMKA-
TOp COCTOSHMS:

— Ecnu 3eneHbin MHAMKATOP aKTMBHOCTM MUTAeT, a XeNTbl UHAMKATOP COCTOSHUS He FOpUT, AMUCK
pacno3HaH KOHTPONIepoM 1 paboTaeT NpaBuUbHO.

— Ecnu 3eneHbit nHAMKATOP aKTUBHOCTM MUTAET, @ XXeNTbl MHAMKATOP COCTOSIHUS MEeAIEHHO MUTaeT,
[MCK pacrno3HaH KOHTPOJIIEpOM M BOCCTaHaBIMBAETCS.

— Ecnv HW 0oMH MHAMKATOP He ropuUT U He MUraeT, NpoBepbTe 06beAUHUTENbHYIO NMaHEeNb XKeCTKMX
anckos (Backplane).

— Ecnu 3eneHbit MHAMKATOP aKTMBHOCTM MUFAET, A KEeNTbl MHOAUKATOP COCTOSIHUS FOPUT, 3aMeHuTe
LUCK.

4) Ybeputecb B NPaBUIbHOCTM YCTAaHOBKM 00beAMHUTENbHOM NaHenn x)ecTkmux auckos (Backplane). Koraa
06beanHUTENbHAA NaHeNb YCTAaHOBAEHA NPABUIIbHO, BI0KM AUCKOB NPaBU/IbHO NOLAK/IQYAOTCA K HER, He
BbI3bIBAs ee u3rnba u nepemMeLleHus.

5) Mepenoakntounte kabenb NMTaHMa 0b6beanHUTeNnbHOM naHenu (Backplane) n nostopute warn 1-3.

6) MNepenogkntoumTe CUrHaNbHbIN Kabenb 0bbeauHUTeNbHOM NaHenu (Backplane) u nostopute warn 1-3.

7) B cnyyae nofo3peHus Ha Hanuume npobneMbl € CUrHanbHbIM Kabenem o6beauHuTenbHOM NnaHenu (Backplane)
UM camon obveamHuTensHoM naHenbto (Backplane) BbinofHUTE yKa3aHHbIE HUXE AENCTBUS:

— 3aMeHuTe NOBPEXAEHHbIN CUrHANbHBIM Kabenb 0bbeaMHUTENBHOM NaHenu.
— 3aMeHuTe NOBpPeXAEHHY 06beAUHUTENBHOW NaHeNb.

HeMCI'IpaBHOCTb HECKOJIbKUX XXeCTKMX AUCKOB
YT0ObI YCTPaHUTb HENONagKy, BbiINONHUTE Cneanyvume OEeNCTBMS.

— [pocMoTpuTe XKXypHan cobbITUIM Ha Hannuue CoBbITUI, CBA3aHHbIX C BNOKaMK NUTaHMS unu npobnemamu
c Bubpaumen, 1 yctpaHuTe 3Tm cobbITus.
— Yb6enuTech, YTO AN5 XKECTKOro AMCKA M CepBepa YCTAaHOBNEHbI ApaniBePbl YCTPOMCTB M MUMKPONPOrpamMma
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NnocieLHEero ypoBHs.
HeckonbKo XeCTKMX AUCKOB HAXOAATCS B aBTOHOMHOM peXume
YT06bI YCTPAHMTb HEMONALAKY, BbINONHUTE CliefyoWwme AeCTBUS.
— [pocMoTpuTe XXypHan coBbITUIM HA Hannuue COBbITUI, CBA3aHHbIX C BNOKaMK NUTaHMS Um npobnemamum
C Bubpauwmen, u ycTpaHuTe 3T cobbITHS.
— [MpocMoTpuTe XXYpHaAN NOLCUMCTEMbI XPAHEHMS HA HANUYMe COBbITUI, CBA3AHHbIX C MOACMCTEMON XpaHe-
HWS, U YCTpaHUTe 3Tn CoBbITHS.
XecTkuit aucK, NnpeaHasHauYeHHbIM A9 3aMeHbl, He BOCCTaHaB/IMBaeTCs
YT06bI YCTPAHWUTb HEMONALKY, BbIMOHUTE YKa3aHHbIE HUXE AeiCTBUS.
— Y6eauTech, YTO XXECTKUI AMCK pacnOo3HaH agantepoMm (MUraeT 3e/1eHbl MHAUMKATOP aKTUBHOCTU XKECTKOrO
ANCKa).
— [pocmoTpute pokymeHTaumio agantepa RAID SAS/SATA, uto6bl onpenenvTb NpaBusbHbIE MAPAMETPbI U
HaCTPOMKM KOHDUIypaLmm.
3eneHblii MHAUKATOP aKTMBHOCTM YKECTKOrO AUCKa He NpeAcTaBasieT pakTuHecKkoe COCTOSSHME COOTBETCTBYIO-
LLero AucKa
YT06bI YCTPaAHWUTb HEMONALKY, BbIMOMHUTE YKAa3aHHbIE HUXE AeiCTBUS.
— Ecnv npu Mcnonb3oBaHMM XeCTKOro AUCKa 3e/eHbl MHAMKATOP ero akTMBHOCTM He MWraeT, 3anycTurte
LMArHOCTUYECKME TECTbI KECTKMX AUCKOB.
— Ecnu puck npoxoauT TecT, 3ameHuTe 06beauHuTeNnbHYO NaHens (Backplane).
— Ecnu p1ck He npoxoamT TecT, 3aMeHuTe ero.
XenTtbiii MHAUKATOP COCTOSAHMSA XXECTKOro AMCKa He NpeAcTaBnseT pakTMyeckoe COCTOSHUE COOTBETCTBYIOLLE-
ro Aucka
YT106bI YCTPaAHWUTb HEMONALKY, BbIMOMHUTE YKAa3aHHbIE HUXE AenCTBUS.

BeikntounTe cepsep.

— WU3BnekuTe 1 cHoBa ycTaHoBMTe aganTtep SAS/SATA.

MNepenoaknunTe CUrHaNbHbIN Kabenb U kabenb NUTaHWa 0bbeanHuTeNbHOM NaHenu (Backplane).
M3BneknTe U CHOBA BCTaBbTE XXECTKUM AUCK.

BkntounTe cepsep n noHabnwogante 3a paboToi MHAMKATOPOB XECTKOro AMCKa.

Henonaaku ¢ AONONHUTENbHBIMYU YCTPOCTBAMU
Hwxe npuBeneHbl CBEAEHWS MO YCTPAHEHUIO HEMONALOK C AOMOIHUTENbHBIMU YCTPOMCTBAMM.

1) He pacnosHaetcs BHewHee ycTporcteo USB.
2) Apantep PCle He pacno3HaeTcs unn He paboTaer.
3) PaHee paboTtaBluMe f0NOJIHUTENbHOE YCTPOMCTBO CeMYAC He paboTaeT.
4) TonbKo 4YTO YCTaHOBNEHHOE AOMONHUTENBbHOE YCTPOMUCTBO He paboTaer.
He pacno3HaeTcs BHewHee ycTpoiicteo USB
Hwxe npuBeneHbl CBeAEHUS MO YCTPAHEHUIO HEMONAAOK C AOMNOIHUTENbHBIMU YCTPOMUCTBAMM.
— Y6eauTech, YTO Ha CepBEpPEe YCTAHOBMEHbI HAANEXaLIMe AparBepbl.
— Ecnum ycrporicteo USB nogkntoyeHo K KOHLEHTpaTopy WM pa3BOLHOMY Kabeno KOHCOMM, OTKIKYUTE
YCTPOMCTBO M NOAK/OYMTE ero HenocpeacTseHHo Kk nopty USB Ha nuueBoi naHenu cepsepa.
Apantep PCle He pacno3sHaeTtcs unu He pabortaer
Hwxe npuBeneHbl CBEAEHUS MO YCTPAHEHUIO HEMONAAOK C AOMNOJIHUTENBbHBIMU YCTPOMUCTBAMM.
1) MpocmoTpuTe XKypHan cobbITUIA U YCTpaHUTE BCE HEMONALKM, CBA3AHHbIE C YCTPOMCTBOM.
2) Yb6epmTechb, YTO aganTep YCTaHOB/IEH B COOTBETCTBYIOLLEE FHe340 Ha MaTEPUHCKOM nnare.
3) YbepuTech, 4TO ANs YCTPOMCTBA YCTAHOBNEHbI HAANeXaluue apanBsepbl.
4) Y6enmTecb B NPaBUIbHOCTM BHELLHMX NOAKJIKOYEHUI afanTepa U OTCYTCTBMM PU3NYECKMX NOBPEXAEHMI
pa3beMOB Ha CaMOM afanTtepe U MaTepuHCKOM nnare.
To/IbKO YTO YCTAHOBNIEHHOE AONONHUTE/IbHOE YCTPOICTBO He paboTaer
Hwxe npuBeneHbl CBeAEHUS MO YCTPAHEHUIO HEMONAA0K C AOMOIHUTENbHBIMU YCTPOUCTBAMM.
1) Y6enmTech B BbINOAHEHMM YKA3AHHbBIX HUXE YCTOBUN.
— YcTaHoBKa 6Obl1a BbINONHEHA B COOTBETCTBUM C MHCTPYKLUMAMU, BXOOAWMMK B KOMMIEKT NOCTaBKM
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2)
3)

YCTPOMCTBA, U YCTPOMCTBO YCTAHOBNAEHO MPaBUIbLHO.
— Hwukakue gpyrve ycTpoicTea U Kabenm He O0TCOeLMHEHDI.
NepeycTaHOBMTE TONBKO YTO YCTAHOB/IEHHOE YCTPOWCTBO.
3aMeHuTe TOMbKO YTO YCTaHOB/IEHHOE YCTPOMCTBO.

PaHee paboTtaBlime AONONHMTENIbHOE YCTPOIMCTBO ceiyac He pabotaeT
Hwxe npuBeneHbl CBEAEHUS MO YCTPAHEHUIO HEMOMAAOK C AOMNOJIHUTENBbHBIMU YCTPOMCTBAMM.

1) Yb6enuTecb B HaAEXHOCTM BCeX KabenbHbIX COeAMHEHUI YCTPOCTBA.

2)

3)
4)

Ecnu B KOMNIEKT MOCTaBKM YCTPOMCTBA BXOAST MHCTPYKLMM MO TECTUPOBAHMIO, BOCMO/Ib3YATECH UMM ANS

TECTMPOBaHMS YCTPOMCTBA.

MNepenoakntounTe HepaboTaloLee yCTPOMCTBO.
3aMeHuTe HepaboTatoLlee YCTPOMCTBO.

Henonaaku ¢ nutaHuem
Hwxe npuBeneHbl CBeAEHMS MO YCTPAHEHUIO HEMONALOK C NMUTAHMUEM.,
[na ycTpaHeHuWs 3TOM HenonagkyM Heo6xoanMMo obecrneynTb BbINONIHEHUE CeayHLWUX TPEOOBAHMIA:

1)
2)

3)

4)

3)

Bnok nuTaHus pomkeH 6bITb HagaexalmMM 06pa3oM NOAK/IOYEH K WHYPY NUTaHMS.

LWHyp nuTaHMs [omKeH ObiTb NOAKIIYEH K MPABMBHO 33a3€MJIEHHOM 3N1EKTPUYECKONM PO3eTKe ANg cep-
Bepa.

lpoBepbTe, HET M KOPOTKMUX 3aMbIKaHMI, HANPUMeEpP KOPOTKOrO 3aMblKaHMS Ha NeyvyaTHoW nnarte u3-3a
N10X0 33aBEPHYTOr0 BMHTA.

Ypanavite apgantepbl 1 OTKAOYanTe Kabenu 1 LWHypbl NUTAHUS BCEX BHYTPEHHMUX U BHELUHUX YCTPOMCTB,
NnoKa KOH@Urypaums cepeepa He CTaHET MMHMMAJIbHOM HavyabHOM KOHdUrypauuen (cm. pasgen 2.1 ons
6onee petanbHOM MHOPMALMK) AN €ro 3anycka.

Moakniounte 0bpaTHO BCe CeTeBbIe LWHYPbLI MUTaHWS M BKIOUMTE cepBep. B cnyvae ycnewHoro 3anycka
cepBepa NoaknyanTe obpaTHO afanTepbl M YCTPOMCTBA NO OAHOMY, NOKa Henonagka He byner noka-
NU30BaHa.

Henonapaku c cetblo
Huxxe npmBeaeHbl CBEAEHMS MO YCTPAHEHUIO HEMONAAOK C NMUTAHUEM.
[na ycTpaHeHuWs 3TOM HenonagkmM HeobxoanMmMo obecneynTb BbIMOSIHEHUE CeayWUX Tpe6oBaHMIA:

1)

2)

Y6epuTtecs, 4TO YCTaHOBNEHbI MPaBWUbHbIE ApaiBepbl YCTPOMCTB, NPeaoCTaBfseMble C CEPBEPOM, U OHU
MMEIOT MOC/IeLHIO BEPCHIO.
Y6eautecb B NpaBMAbHOCTM NOAKOYEHUS kabensi Ethernet.

— Kabenb pomkeH 6bITb HAAEXHO MOAK/OUYEH BO BCeX MeCTax noakndeHus. Ecnm kabenb nogknio-
YeH, HO Henonaaka coxpaHsetcs, nonpobyiTe MCNONb30BATL APYroW kabenb.

— Ecnu koHTponnep Ethernet HacTpoeH gns pab6otbl Ha ckopoctn 100 nan 1000 MbuT/c, HeobxoanMo
MCnonb30BaTb KabenbHy NPOBOAKY KaTeropum 5.

lpoBepbTe COCTOSIHME MHAMKATOPOB KOHTposiepa Ethernet Ha 3agHel naHenu cepeepa. 3TM MHOMKA-
TOpbl YKa3bIBaOT, €CTb I Npobnema ¢ pa3beMoM, Kabenem unm KOHLEHTPATOPOM.

— [lpu npueme koHTponnepom Ethernet curHana oT KOHLEHTpaTopa, MHAMKATOP COCTOSIHUA coeaum-
HeHus Ethernet pnomxeH ropetb. ECiM 3TOT MHAMKATOP HE ropwWT, BO3MOXHO, HEUCMNPABEH Pa3beM
unu kabenb NMHO MMeeTCs HenonaLKa ¢ KOHLEHTPATOPOM.

— [lpu nepepaye unu npueme koHTponnepoM Ethernet paHHbix no cetn Ethernet ponxeH ropetb
nHAMKaTop npueMa-nepenaum no cetu Ethernet. Ecamn atot nHaunkaTop He ropwurt, y6eautecs, 4To
KOHLEHTPATop M CeTb paboTaloT M YCTaHOB/EHbI MPaBUIIbHbIE ApaiBepbl YCTPOMCTB.

lpoBepebTe, He CBSi3aHa NN Henonagka ¢ paboToi onepaumoHHOW CUCTEMBI, @ Takxe ybeauTech B npa-
BMJIbHOCTU YCTAaHOBKM ee ApaiBepoB.

Y6enuTech, 4TO AparBepbl YCTPOMCTB HAa KMEHTe U CepBepe UCNOMb3YHOT OAMH U TOT e NPOTOKOI.
BbikntounTe cepBep v OTK/OUMTE €ro OT MCTOYHMKA NUTaHKUS; 3aTem nogoxamTe 10 cekyHa u nepesany-
cTUTe cepsep.

®| Ecnu koHTponnep Ethernet no-npexxHeMy He MOXeT NOAKIUYUTLCA K CETU, @ 060PYAOBaHUE BbIFSANUT
paboTaloLLmMM, ApyrMe BO3IMOXHbIE NPUYMHBI OLUMOKM LOMKHbI ObiTb BbISCHEHbI CETEBBIM AAMUHUCTPATOPOM.
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10.3 XKypHan co6biTui M c60p AMArHOCTUKM AN 06palleHuit

[ng noarotoBku obpalleHns B Texnoanepxky Heobxoammo cobpatb NOAHY MHOOPMALIMIO O COCTOAHUM
060pynoBaHus.
[na céopa nHpopmauumn Heobxoanmo:
1) MopkntounTbcs B BMC-koHCONb 060pyaoBaHus, caenaTb KOMUI XXypHana cobbitui Altair Z (dann)
2) B onepauMOHHOM cucTeMe cobpaTb AMATHOCTUKY:
— CocTosiHME NOAKYEHHbIX XKECTKMX OUCKOB
— [lepeyeHb u pe3ynbTaTtbl ONpoca yctaHoBneHHbIX PCle-kapT pacwmpenus
CobpaHHble faHHble HEOOX0AMMO 3aNaKoBaTb B ApXMB A5 NOC/eyoLLel nepeaaym B Cyxby TexHuye-
CKOM NoAAepXKU.

XypHan cobbiThit

XypHan cobbiTuit Altair Z KoHTponmMpyeT du3myeckoe COCTOSIHME CepBepa U ero KOMMOHEHTOB C MOMOLLLbIO
[LaT4YMKOB, ONpeaensLLMX BHyTPEHHUE hU3nYecKme NapaMeTpbl: TeMnepaTypy, HanpsiXkeHns 610KOB NMUTaHuS,
CKOPOCTU BpaLLEHMS BEHTUNATOPOB M COCTOSSHUE KOMMOHEHTOB. XXypHan cobbiTuii Altair Z npepocraBnser pas-
NNYHble UHTepdeCbl NporpaMMHOMyY obecrneyeHunto ynpaBaeHus CMCTEMaMK, a TakKe CUCTEMHBIM agMUHU-
CTpaToOpaM M MoAb30BaATENAM AN YAANEHHOIO agMUHUCTPUPOBAHNS U KOHTpOAs cepeepa. XXypHan cobbiTuii
Altair Z KOHTpONMpyeT BCe KOMMOHEHThI CepBepa M 3anNuCbiBaeT AaHHble 0 COBbITUAX B XXypHan cobbitnit. OKHO
XypHana cobbitui Altair Z nokasaHo Ha puc. 75 XypHan cobbituin Altair Z
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10.4 TonyyeHue npeaBapuTenbHOM MHGOPMaLMK C caiTa

[na nonyvyeHns OONONHWUTENbHOM MHGOPMaLMKM MO BalleMy cepBepy HeobXxoaMMO MepenTn No agpecy
https.//servers.norsi-trans.ru/service/scheck/:

&« C @ servers.norsi-trans.ru/service/scheck/ Q 1 w » =

"r HOPCH-TPAHC OBOPYIOBAHWE PELWIEHWA MAPTHEPAM CEPBUC 3AKA3 OBOPYAOBAHWA O KOMMAHUW

lhasHan - Cepeuc - MNpoBepka NOAAEPXKM

MPOBEPUTb NOAAEPXKY

BBeauTe cepuiAHbIid HOMep, UK OTCKaHUpYiiTe QR-koa U3genus

CepwiiHeliA Homep

MPOBEPUTH MOAAEPXKY

CkaHupoBatbk QR-kog

foloy
Lﬂ' IE_I

Y1obbl CKaHMpOBaTkL gr-Koj usaenws,
nepeseAuTe NepeknoyaTesb B COCToAHWe "BkioyeHo”

Puc. 76. lNMposepka nopaepKku

B cnyuae ecnu y Bac OTCyTCTBYET NPSIMOM AOCTYN K 060PYA0BaHMIO, HEO6X0AMMO BPYUHYO BBECTU CEPUN-
HbIi HOMEp BaLLero KoMmieKTa cepeepa.

B cnyyae BO3MOXHOCTM NpSAMOro Aoctyna K 060opyLoBaHUI0 OTKpOMTe aapec
https://servers.norsi-trans.ru/service/scheck/ nepeseantb «CkaHMpoBaTb QR-KoA» BO BK/IIOYEHHOE COCTOSIHME
n cumutarte QR-koa m3gennsa, HaHeCeHHbIM Ha MHOOPMALMOHHbIN IMCT HA BEPXHEW KpbllKe 060pyLoBaHUS.

MNonyyaemas MHbOpMaLms BKAOYAET B cebs:

— 06wy nHdopMaLmio o komnnekTe obopynosaHus (oybnmposaHa B QR-koae Ha MHOOPMaLMOHHOM K-
cTe)

— [MonHyto cneumdmKaLmio Ha KOMNIEKT 060pyAOBaHMS

— TexHuyeckue LOKYMEHTbI Ha KOMMNEKT 060pyA0BaHUSA (3NEKTPOHHbIE NACNOPT, POPMYNSp, TEXHUUYECKUE
yCnoBus)
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CEPUIAHBIA HOMEP: 2022.77.466533.290-04.7

ObWAA NHOOPMAL WA AOKYMEHTbBI HA U3AEJTUE
HanmeHoBaHue MaHTepa-28

nspenva: i PykoBoAcTBO Mo 3KcnayaTauunm
W3penune: HWKA.466533.290-04

Aata cb6opku: 04.05.2022 i TexHMnYeckuMe ycnoBua

®NO cbopuymka: Kypasckuia .

Nata OTK: 16.05.2022 ¥ Macnopr

KO OTK: Kypaeckunia .

MecTo npoussoacTsa: LIEX CTAME/ILHOW CEOPKM ¥ @opuynap

r. MockBa, yn. b.
HosoamutpoBckas, 4. 12,
ctp. 15

KOMIJIEKTALMA N3AENINA

JeuvmMansHblii Homep HavmeHoBaHue

1 HIMKA.469535.066 Mnata 3ameHel BeHTUNATOPOB 80x80 1
2 HIMKA.469535.066 MnaTa 3ameHbl BEHTUAATOPOE 80x80 1
3 HMKA.469535.0606 MMnaTta 3ameHkl BeHTUNATOPOB 80%80 1
4 HINKA.469535.066 Mnata 3ameHkl BeHTUAATOPOE 80x80 1
5 HKA.469535.0606 MMnata 3ameHel BeHTUNATOROB 80x80 1
6 HINKA.469535.028-02 Mnata ynpaeneHna npasas 1

Puc. 77. Undopmaumsa 06 uspenum

10.5 C6op obpalieHns B TEXNOAAEPKKY

Mpexae yemM 06paTTbCA B CNYXOY NoaaepXKW, ybeautech, YTo Bbl NPEANPUHANM YKa3aHHbIE Bbllle Oei-
CTBMS, YTOObI MOMbITAaTLCA YCTPAHUTL HEMOMAAKY CaMoCToaTeNbHO. ECn Bbl pelwmnTe, 4To BaM BCE XKe HYXHA
nomoulpb, cobepute MHGoOpMaLMio, KoTopas NOTPeBYeTCs CNELMANNUCTY MO TEXHUYECKOMY 00CTY)KMBAHUIO ANS
6onee GbICTPOro peleHuns Bawern npobnemsl.

[ng TouHOro onpeneneHns OCHOBHOM MpUYMHbI NpobnemM C CcepBepoM WM MO 3anpocy ChneLManucToB
cnyx6bl nogaepxkn 3A0 «<HOPCU-TPAHC» Bam, BO3MOXHO, NOTpebyeTcs cobpaTh AaHHbIE N0 0O6CNYXMBAHUIO,
KOTOpble 3aTeM MOTyT MCMOMb30BaThCa AN AanbHerwWwero aHanm3a. JaHHble Mo 06CNy>KMBAHMIO BKIHOYAOT
TaKyto MHOOPMALMIO, KK XYpHasbl COBbITUI U MHBEHTapb 060pYA0BaHUS.

CobepuTe cnenytoLyo MHPOPMaLLMIO, KOTOPYIO HYXXHO ByaeT NpefoCTaBUTb CNEeLUannCTy No TeEXHUYECKo-
My 00CNY>XMBaHUI. ITU AaHHbIE MOMOTYT CNELMANTUCTY NO TEXHUYECKOMY 06CTY)KMBAHMIO ObICTPO NPesioXMUTb
pelleHWe Baller Henonaaku u obecneymTb BaM ypoBEHb 06CNYXXMBaHMS COMMACcHO AOTOBOPY.

— Ecnv npumennmo, Homepa f0roBopoB Ha 06cnyxuBaHMe 060pya0BaHMS U MPOrpaMMHOro obecneyeHus.
— Homep TMna cepsepa.

— Homep mogzenw.

— CepuiHbI HOMeD.
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— [pyras oTHOCAWANACS K aeny UHbopMaLms, Takas Kak coobuieHns 06 owmnbkax u XypHanbl.
YT06b1 HavTn cepBuc-ueHTp 3A0 «HOPCU-TPAHC» o3HakoMbTech ¢ pa3genom 10.4.
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OﬂepaLI.MOHHbIe CUCTEMDI U CpeacTtea BUPTyainsaumu

O6opynoBaHMe NPOTECTMPOBAHO HAa COBMECTMMOCTb C OCHOBHbIMM OMEPaLMOHHbIMU CUCTEMAMU U CPea-
cTBaMu BupTyanm3saumm. CoBMeCTUMOCTb FapaHTMpyeT KOPPEKTHY paboTy NpoTecTMpOBaHHOIO NPOrpaMMHO-
ro obecrneyeHms B pPasmMUHbIX Harpyskax.

CosMmecTMas onepaumoHHag cuctema ALT Linux 10.1.

— Actpa Orel 2.12 v Bblwe
— Astra SE

— Alt Linux Server 9 u Bbiwwe
— POCA 7.9 Cobalt 1 Bbiwe
— RedOS 7.3 Mypom v Bbllwe
— Windows 2019 Server

— Ubuntu 18, 20, 22 u Bblwe
— (CentOS

I'Iepequb COBMeCTUMbIX CpeACTB BUPTYann3aumu:

— POCA Buptyanusaums
— Xen Server 6.5
— ESXi 5,7
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XapakTepucTUKuU OKpYyXXaloLen cpeapbl

12.1 OKPY)KAIOLME YCIIOBUSA . o o v o v v v v e e o e e e e e e e o o o o o a o oo e o oo neenes 118
12.2 3arpASHAIOIME BELLECTBA . . .« « v v v ¢ o o o o o e e e o e o o e o oo m oo e e e e e naeee 119
12.2.1 YacTuubl 3arpsA3HSIOWMX BELLECTB . & & o v v v e e e e e e e e e e e e e e e 119
12.2.2 ArpeccuBHble 3arps3HUTENN, HAXOAALWMECS B BO3OYXE . © v v v v v v v o e e e e e e e e e 120
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TpeboBaHUS K OKpYXXaloLwen Cpeae BKKYAT:
— Temnepartypy.
— BnaxHocCTb.
— 3arpsizHeHMe YacTULaMM.
Koppo3uoHHbIe 3arps3HeHuns, Haxoaswmecs B BO3ayxe.
PaccenBaHue Tenna.
— LWym.

12.1 Okpyxaiowue ycnosus
PaccenBaHue Tenna

OxnaxpaLwmi Bo3ayx NOCTynaeT Yepes nepefHio 3aLMTHYHO NaHesb, 3a30Pbl AUCKOBOM KacCeTbl U KOp-
nyca. lNocne oTBOAA TeNa NpoLeccopaMu, KapTamm paclumMpeHus, npeobpasoBaTensiMm NUTaHMS U MUKPOCXe-
MaMW MaTepPUHCKOM NAaTbl, AMCKAMM BO34YX BbINMYCKAETCS U3 OTBEPCTUM M 3a30POB ThiJIbHOM MaHEeNM Kopnyca.
O6opynoBaHMe OMHAMUYECKU PEryanpyeT YacToTy BPaLLEHUS CUCTEMHbIX BEHTUMASTOPOB B 3aBMCMMOCTM OT
pabouel TeMnepatypbl.

[na nyywero o6Ccny>KMBaHUSA, BEHTUNALMM M OTBOAA TEMJIa NPU YCTAHOBKE CUMCTEMbI XpaHeHMs B WKady
0bpaTnTe BHMMaHUE Ha CnepytoLLee:

— [na obecneyeHus 6ecnepeboiiHOM BEHTUAALMN WKAD AOMKEH HAXOAMTbCS HA PACCTOSIHUM He MeHee
100 cM oT cTeH nomelLeHUs ang obopynosaHus U He meHee 120 cM oT apyrmnx LWKAPoB (KOTOPbIE HAXO-
[ATCA cnepeau unu c3aam).

— [na obecneyeHns KOHBEKL MM BO3AYXA MeXAY WKadOM U NnoMeLLeHMeM AN 060pyaoBaHuUs B WKady He
[OMYyCKAEeTCa Ha/lMumMe 3aMKHYTOro NpoCTPaHCTBa.

Lym

YKecTkme OUCKM M BEHTUNSTOPbLI U3AAL0T WYM BO BpeMsi paboTbl, MPUYEM BEHTUASTOPbI ABMISKOTCS OCHOB-
HbIM MCTOYHMKOM LUYMA. MHTEHCMBHOCTb BpaLLEHWSI BEHTUISTOPOB CBSI3aHa C TeMnepaTypoii. bonee Bbicokas
TemMnepaTtypa NpUBOAMT K YBENUYEHWUIO CKOPOCTU BPALLEHUSI BEHTUNSTOPOB, YTO, B CBOK OYepedpb, CO3AaeT
6onblmit wyM. TakuMm 06pa3oMm, CyLecTByeT NpsaMas CBA3b MeXAy LyMOM, NPOU3BOAMMbIM 060pYA0BaHUEM,
¥ TEMNEepaTypol OKpYyXKatoLLein cpeabl B NOMeLLeHUM Ans 060pyaoBaHus.

YXectkue amucku

SSD HakonuTenu He MOryT XPaHMTbCA AAUTENbHOE BPEMS B BbIK/IOYEHHOM BMAe. BbikitoyeHHble SSD Ha-
konutenu 6e3 3anncaHHbIX AaHHbIX NpU TeMnepaType xpaHeHus meHee 40 rpagycoB C He MOTyT XpaHUTbCS
6onee 12 Mecaues 1 He 6onee 3 Mec C 3aMMCAHHbIMK AAHHBIMU. [TpeBbILEHME MAKCMMANIbHOTO BPEMEHM Xpa-
HEeHMS MOXET MPUBECTM K NoTepe AaHHbIX UK OTKa3y TBepaoTenbHoro SSD HakonuTens.
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12.2 3arpssHsiowme BewecTsa
12.2.1 Yactuubl 3arpsa3HAOWNX BELWECTB

3arpsAsHAKOLLME YaCTULbl M ApYrMe HEraTMBHbIe GaKTOPbl OKPYKatoLWen cpeapl (Takue Kak Temnepartypa
BHe paboyero AManasoHa, BNAaXHOCTb) MOryT noasepratb MT-o60pynoBaHme 60o/ee BbICOKOMY pUCKY KOpPPO-
3MOHHOrO NOBPEXAEHMS. B 3TOM pasfene BBOAMUTCA OrpaHUYEHME HA KOMIMYECTBO 3arpsA3HAIOLMX YaCTUL, C
Le/blo M36eXaTb TaKMX PUCKOB.

YpOBEHb KOHLLEHTPALMM 3arpsA3HAIOLLMX YacTUL, B LLeHTpe 06paboTkM AaHHbIX AOMKEH COOTBETCTBOBATb
TpeboBaHUAM, NepPEUYUCSIEHHBIM B OKYMeHTe "[a3000pa3Hble u TBepable YacTuubl» 2011r, BbiNyLLEHHbIM Op-
raHu3aumen ASHRAE.

CornacHo LOKYMEHTY, UUCTOTa 3arpsA3HSOLLMX YaCcTUL, B LLeHTpe 06paboTKM AaHHbIX [LOMKHA COOTBETCTBO-
BaTb cTaHAapTy 1SO 14644-1 knacca 8:

— Kaxpabi kybudeckuin metp conepxut He 6onee 3 520 000 yactuy,, pasmep KOTOpbIX HobLLIE UKW paBEH
0,5 MKM.
— Kaxpabii kybuueckuii MeTp copepxut He 6onee 832 000 yacTuy, , pasmep KOTOPbIX MPEBLILAET UM
paBeH 1 MKM.
— Kaxnabivi kybuueckuit MeTp conepxuT He 6onee 29 300 yactuu, koTopblie 6onbLie 6onblie Uan paBHO 5
MKM.
PekomeHayeTCs MCNONbL30BaThb YCTPOMCTBO 419 06paboTKM BO3AYyXa, NOCTYNALWEro B LeHTp 06paboTku AaH-
HbIX, @ TaKXe CUCTEMY A5 MePUOAMYECKON OUMCTKM BO3LYXA, Y)KE HAXOAALErocs B LeHTpe 06paboTku faH-
HbIX.

ISO 14644-1 «4ncTble noMeLLeHMS U CBSI3aHHbIE C HUMM KOHTpoAunpyeMble cpeapl - YacTb 1: Knaccmudm-
KaLMs YMCTOTbI BO34YXa» , ABNASETCS OCHOBHbIM MUPOBLIM CTaHAAPTOM YMCTOTbI BO3ayxa. B Tabnuue tabn. 20
Knaccndukaums ymctoTtel BO3ayxa No KoHueHTpaunu yactuy, ISO 14644-1 npuseneHbl MOKasaTenn YMCToTh
BO34yXa MO KOHLEHTPALMM YaCTULL,

Knacc 1 10 2 - - - -

Knacc 2 100 24 10 4 - -

Knacc 3 1000 237 102 35 8 -

Knacc 4 10000 2370 1020 352 83 -

Knacc 5 100000 23700 10200 3520 832 29
Knacc 6 1000000 | 237000 | 102000 | 35200 8320 293
Knacc 7 - - - 352000 83200 2930
Knacc 8 - - - 3520000 | 832000 29300
Knacc 9 - - - - 8320000 | 293000

Ta6nuua 20. Knaccudukaums 4ncToTbl BO3ayxa no KOHUEeHTpauuu yactuy, 1ISO 14644-1
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12.2.2 ArpeccuBHbIe 3arpsi3HUTENU, HAXOAALLMECS B BO3AYyXE

ArpeccuBHble 3arps3HsioLLMe BELWECTBA, HAXOASLWMECS B BO3AYXE, U Apyrie HeraTuBHble hakTopbl OKpY-
alolwei cpedbl (Takue Kak TemnepaTypa BHe pabouyero avanasoHa M BAAXHOCTb) MoryT noaseprate UT-
060pynoBaHME NOBbILLEHHOMY PUCKY BbIXOAA U3 CTPOS U3-3a KOPPO3MK. B 3TOM paszpene BBOAMTCS OorpaHuye-
HME Ha Ha/IM4YMe arpeCcCUBHbIX 3arPA3HAIOLLMX BELECTB B BO3A4YXE C LE/b0 NPefoTBPaLLeHUs TaKUX pUCKOB.

H2S [eoTepMasnbHble BbIOPOCHI, MUKPOBMONOrMYecKas AesTe/ibHOCTb, nepepaboTka

MCKOMaeMoro TONAUBA, THUEHWE APEBECUHbI, OUYMCTKA CTOYHbIX BOA,
S02,S03 OxuraHue yrng, HedTeNpoAyKTbl, aBBTOMOOUIIbHbIE BbIOPOCHI, BbIMIABKA PYabl,
NPOW3BOACTBO CEPHOWM KUCIOThI
S JluTeliHble 3aBoAbI, NPOM3BOACTBO CEPbI, BY/IKAHDI

HF Mpon3BoacTBO YA06peHUn, NPOM3BOACTBO A/IOMUHMS, MPOU3BOACTBO KEPaMU-
KW, NPOM3BOACTBO CTaNlU, NPOU3BOAMTENb 3NEKTPOHHbIX YCTPOMUCTB

NOx ABTOMOBGUNbHbIE BbIOPOCHI, CKUraHWE MCKOMAEMOro TOMMBA, XMMUYECKas npo-
MbILINEHHOCTb

NH3 Mukpobuonornyeckas oesaTenbHOCTb, CTOYHbIE BOAbI, MPOM3BOACTBO yA0b6pe-
HWIA, reoTepMasbHble BbIBPOCHI, X0NoaMAbHOE 060pyA0oBaHME

C HenonHoe cropaHue (2a3p030/bHbI KOMMOHEHT), IMTENHBINA Liex

co [opeHue, aBTOMOOUWbHBIE BbIOPOCHI, MMKpOBMONOrMyeckas akTMBHOCTb, THUe-

HWe flepeBbeB
Cl2,Cl02 lpon3BOACTBO XN10pa, MPOM3BOACTBO aSlOMUHUS, MPOU3BOACTBO LMHKA, pasno-

XEHME 0TX0L0B

HCL ABTOMOOMNbHbIE BbIOPOCHI, CKMraHWe, NECHOM NOXap, OKeaHUYeckme npouecchl,
OKUraHue NonMMepoB

HBr, HL ABTOMOOW/IbHbBIE BbIXJIOMbI

03 ATMocdepHble hOTOXMMUYECKME NPOLLECCHI, B OCHOBHOM C Y4aCTMEM OKCMAOB
a30Ta U HACbILWLEHHbIX KACIOPOAOM YIeBOLOPOLOB

CnHn ABTOMOOMNbHbIE BbIOPOCHI, OTXOAbI YXMBOTHOBOACTBA, CTOYHbIE BOAbI, THWU/b

DEepEeBbLEB

OpraHW—IECKl/Iﬁ CUNUKOH, OPraHOTUH

XuMMUYeckuit 3aBof, Kay4yKoBbIl 3aBOf, Kpacka MW YepHWUNa, COAepXKalLmue
KPEMHMI1 OpraHuky

Tabnuua 21. PacnpocTpaHeHHble KOPPO3UOHHbIE 3arpsA3HUTENU, HAXOASALMECS B BO3AYXE, U UX UCTOUHUKU

YpoBeHb KOHLEHTPALMKM arpeCcCMBHbIX 3arps3HSAOLMX BELWECTB, HAXOASLMXCA B BO3AYXE, B LEHTpe 00-
paboTKM [AAHHbIX OO/KEH COOTBETCTBOBATL TPeOOBAHMSAM, NEpPeYMCeHHbIM B «PekoMeHaaunmn no ypoBHAM
3arps3HeHMiM razaMu 1 TBEPAbIMM YacTULAMM LeHTPOB 06paboTku AaHHbix» 2011r ASHRAE.
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TepMuHbI M onpeaeneHus

Backplane 06benMHUTENbHAs MAHENb, OHM XXe KpOCCraaThl, 06beAUHUTENbHbIE NAATbl — NEMEHT KOHCTPYK-
LMU PaMO3NIEKTPOHHbIX YCTPOICTB, BK/IHOYAIOWMIA B Ce6s rpynny 3NeKTPUUYECKUX COEAUHUTENEN,
06beMHEHHBIX NapannenbHO TakMx 06pa3oM, UTo Kaxaasl INEKTPUUECKAs IMHUS KaXKA0r0 CO-
eAVHUTENS COBAMHACTCS C TAKUMM Xe IMHMAMMU APYTUX CoeanHuTeNnen, Gopmupys WnHy nepe-
[auv OaHHbIX U/UNU WKHY NUTAHUA U 3a3E€MIIEHUS.

BIOS basoBas cucTema BBOAA-BbIBOAA — 3TO BCTPOEHHOE B CepBeEp NpPorpaMMHoe obecrneyeHune, Ko-
TOopoe eMy JOCTynHO 6e3 obpalueHms K amcky. Ha cepsepe BIOS conepxut koa, Heo6xoanMbli
[ONS ynpaBneHus KNaBuaTypo, BUAEOKAPTOMN, ANCKAaMU, MOPTaMKU U APYTUMMU YCTPOMCTBAMM.

BMC OnHokpucTtanbHas cuctema (System-on-a-Chip, SoC), paboTatouias nos ynpaBneHuem cnewma-
nusunpoaHHoi OC. BMC conep>XuT MHTErpMpOBAHHOE BUAEOSAAPO, B3aMMOAENCTBYET C KOMMO-
HEHTaMM CUCTEMHOM NNaTbl cepBepa Yepes pasfimyHble MHTepdeNncol U obecneymBaeT He0bXo-
OMMbII QYHKLMOHAN B COOTBETCTBUM CO CTaHAApToM IPMI.

Ethernet CeMeicTBO NPOBOAHBIX KOMMbIOTEPHbBIX CETEBLIX TEXHONOIMUM, OBbIYHO MCMNONb3YEMbIX B JIOKaNb-
Hbix ceTsix (LAN), ropoackux cetax (MAN) n rnobanbHbix ceTax (WAN).

RAID-koHTponnep | YcTpoicTBo, cnocobHoe 06beanHUTb HECKONBbKO HakonuTenen B eauHbli Maccue. MHdopmaums
Ha 3TUX AMcKax aybnupyertcs, N03TOMY B Cllyyae BbIXOAa U3 CTPOS OAHOI0 U3 HMX ByaeT BO3-
MOYHOCTb BOCCTAaHOBWTb A@HHbIE CO BTOPOrO HaKonuTens.

SATA MocnenoBaTenbHbIN MHTEpdec obMeHa AaHHBIMU C HAaKONUTENSIMU MHDOPMaLUK.

SAS MocnepoBaTenbHbIM KOMNbIOTEPHLINA MHTEPDENC, pa3paboTaHHbIM 419 NOAKNHOYEHMS Pa3InY-
HbIX YCTPOMCTB XPaHEHMUS AAHHbIX, HAMPUMEP, XXECTKMX AMCKOB M NIEHTOYHbIX HakonuTenen. SAS
pa3paboTaH AN 3aMeHbl NapannensHoro Htepdeiica SCSI u ucnonb3yer TOT e Habop KOMaHA,

SCSI.
SSD KoMnbloTepHOe 3HeproHe3aBMCMMOE HEMEXAHMYEeCKOe 3aNoOMMUHaKLWee YCTPOMCTBO HA OCHOBE
MWKPOCXEM MaMATH, anbTepHaTUBa XECTKMM guckam (HDD).
RS-232 lpoBoaHOM aynnekcHbIM UHTepdenc. Metoa nepefaym AaHHbIX aHANOrMYeH aCMHXPOHHOMY

nocnepoBatenbHoMy MHTepdericy UART. MHdopMaumsa nepenaétcsa no npoBoaam ABOUYHbLIM
CUTHanoM € ABYMS YPOBHAMM HanpsikeHns (kog NRZ). Jlornyeckomy «0» COOTBETCTBYET MOJIOXM-
TenbHoe HanpskeHue (0T +5 no +15 B ans nepepnatumka), a nornyeckon «1» otpuuatensHoe (oT
-5 pno -15 B pns nepepatumka). [1ns aneKTpM4eCcKoro cornacoBaHus NMHuii RS-232 u ctanpapt-
How umdposo nornkn UART BbinyckaeTcs 6onbliasi HOMEHKNATypa MUKPOCXEM ApaiBEpPOB,
Hanpumep, MAX232. [TOMMMO IMHUIA BXOAA M BbIXOAA AaHHbIX, RS-232 pernameHTMpoBan pag,
Heobs3aTenbHbIX BCMOMOraTe/ibHbIX JIMHUI ANS annapaTHOro ynpaBneHUs NOTOKOM U Cneuuanb-
HbIX DYHKLMIA.

0ocC MporpammHoe obecneyeHue, ynpasnsiolLee annapatHbiM obecneyeHnem, NpefocTaBnaoLLee
abCTPaKTHbIM NPOrpaMMHbIV MHTepdENC AN B3aMMOLENCTBUS C HAM M 3aHMMaloLLeecs pacnpe-
[eneHneM nNpenocTaBasieMblX PECYpCoB, B TOM YMCIE MEXAY NPUKNAAHbIMM Nporpammamu. B
LUIMPOKOM CMbICNE NOJ, ONepaLMOHHON CUCTEMON MOHUMAETCS COBOKYMHOCTb S4pa OnepaumoH-
HOW CMCTEMBI M paboTaoLWmMX NOBEPX HErO MPOrpamMM U YyTUAUT, NPEAOCTaBASIOWMX UHTepdeiic
[LNsi B3aMMOAENCTBUS NOMNb30BaATENS C KOMMbBIOTEPOM.

Ta6bnuua 22. TepMuHbI U onpeaeneHuns
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CokpaweHus u abbpesuatypbl

ACPI Advanced Configuration and Power Interface
BMC Baseboard Management Controller
BIOS Basic Input/Output System
CMOS Complementary Metal-oxide-semiconductor
CPU Central Processing Unit
DDR4 Double Data Rate 4th edition
DIMM Dual In-line Memory Module
HBA Host Bus Adapter
HDD hard (magnetic) disk drive
KVM Keyboard Video Mouse
LAN Local Area Network
LED Light Emitting Diode
LFF Large Form Factor
LCD Liquid Crystal Display
LSB Least Significant Bit
MSB Most Significant Bit
NIC Network Interface Card
ocCpP Open Compute Project
OvP Over-voltage Protection
PCI Peripheral Component Interconnect
PCle Peripheral Component Interconnect Express
PCH Platform Controller Hub
POST Power-on Self-Test
RAID Redundant Array of Independent Disks
SAS Serial Attached SCSI
SATA Serial Advanced Technology Attachment
SFF Small Form Factor
SSI Server Side Indication
SSD Solid State Device
USB Universal Serial Bus
VDI Virtual Desktop Infrastructure
bl Bbnok MuTaHus
03y OnepaTtnBHOE 3anoMuHaloLwee YCTPOMCTBO
o]@ OnepauunoHHas cuctema

Ta6nuua 23. CokpalweHus u a66peBmaTypbl
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