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Hacrosimee pykoBOACTBO NOJb30BaTeis (Jajiee — PYKOBOJCTBO) COAEPHKHUT CBEIACHUS O
XapaKTepUCTUKAX, KOHCTPYKIMH M MpHHLUNaxX paboTsl cepBepoB Tpunutu ER220HDR-MS
TBJ1®.466531.027 u Tpunutu ER225HR-M8 TBJI®.466531.027-01 (mamee — cepBep), ero
cocraBHbIX yacTeit (CY) u yka3aHus, HEOOXOUMBIE /ISl IPABUIIBHOM M 0€30MacHON SKCIUTyaTallly,
TexHuueckoro oocmyxuBanus (TO), TeKylero peMoHTa, XpaHeHHsI, TPAHCTIOPTHPOBAHUS U OLICHKH
TEXHUUYECKOTO COCTOSIHUS CEpBEpa.

PykoBozncTBO mpeqHazHau€HO JUIsl M3YUYEHHUS] COTPYJHUKAMHU HKCIUIyaTHPYIOLIEH cepBep
OpraHu3alyy, a UMEHHO:

- TEepCOoHaJI TEXHUYECKOW NOJAEPKKU CEPBEPOB;

- MEHEIKEp IO COMPOBOXKACHUIO MPOAYKIIHH;

- HMHXCHEPHBII cocTaB, 00CITYyKUBAIOIIHNIA CEPBEPHI BO BPeMs HKCILTyaTalllu.

K skcrutyaranmu cepBepa J0IMyCKaroTCs JIMLA, H3yYHUBIINE TPEOOBAHUS HKCIITYaTallMOHHOM

nokymenTanuu (3]1) 1 mpaBuiia TEXHUKHA O€30MaCHOCTH MU paboTe ¢ 000pyIOBaHUEM.
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1 Mepsbl 6e30macHOCTH

Heo6xonumo cobmrofars ciieayroniie Mepbl 0e30MacHOCTH MPU SKCIUTyaTallid CEPBEpPOB.
[IpeneOperkeHNEe PEKOMEHIAIMAMU MOXET NPUBECTH K BBIXOJY U3 CTpost 00OpyIOBaHHMA U

MPEKpaIEHUIO TapaHTHIHBIX 00s3aTEIbCTB.

1.1 DxcmmyaraimoHHast 0€301MacHOCTh

JIrobbie  paboTBI C  CEpBEPOM  JOJDKHBI  BBIOMHATHCA ~ TOA  PYKOBOACTBOM
KBaJM(HUIUPOBAHHBIX HHKEHEPOB.

[lepen BkIItOUEHHEM CEpBEPAa BHUMATEIBHO IPOYTUTE HACTOSALIEE PYKOBOJCTBO.

Ilepen wucnonbp3oBaHUMEM cepBepa yOeauTech, 4TO BCe KabeIHM M KIYThl IPOBOJIOB
MOJKIIOYEHbl TPaBUIbHO, IIHYp MNHUTaHUS He moBpexaeH. llpu oOHapykeHHH KaKuxX-1u0o
MOBPEXICHUI 00paTUTECh B CIIY>KOy TEXHUYECKOW MOAJIEPIKKU U3TOTOBUTEIIS.

[Ipex e yeM OTKPBIBATh KPBILIKY KOPITyca MM IIepeMeIaTh cepBep, yoeauTech, YTo MIHYPHI
MIUTAHUS OTKIIIOUYEHBI.

He skcrutyatupyiite cepBep B YCIOBHAX, OTJIMYAIOIIMXCS OT YKa3aHHBIX B II. 2.2.2.

Pasmemaiite cepBep Ha yCTOWYUBON ITOBEPXHOCTH.

IIpu cOGopke unm pazbopke cepBepa PEeKOMEHAYETCs HaJeBaTh IMEepUaTKH BO H30eKaHHE
IIOPE30B U LIapallvH.

Bo wu3bexaHne KOPOTKOTO 3aMBIKaHUS AEPXKUTE CKPENKH, BUHTHI U JIPYTHE MEJKHE
TOKOIIPOBOJAIIME IIPEAMETHI IIOJAJIbIIE OT Pa3bEMOB, CIIOTOB U PO3ETOK CEPBEPA.

Ecnu 6110k muTaHus TOBPEXK/CH, HE PEMOHTHPYHUTE €r0 CaMOCTOSTENIbHO — 00paTuTech B
CITy>kK0y TEXHUYECKOU MOAIEP>KKU U3TOTOBUTEIISL.

Bo Bpemst paboThl cepBepa TemIeparypa MOBEPXHOCTH paAMaToOpa U MHTErPAIbHBIX CXeM
MOKET OBITh OU€Hb BBICOKOI. He mprKkacaiiTech K BRICOKOTEMIIEPATYPHBIM TTOBEPXHOCTSIM.

B memsx 06e30macHOCTH TONB30BATessl CepBEP YKOMIUIEKTOBAH IIHYpOM IHUTAHUSA CO
CTaHJApPTHBIMU COEIMHUTENSIMM C KOHTAKTaMM 3aIlMTHOIO 3a3emiieHus. llonkirodaiite MIHYp
NUTAHUS K DICKTPUYECKOM pO3ETKe C KOHTAKTOM 3aIIMTHOTO 3a3eMJICHHs, 4YTOObI M30ekaTb

MOPaXKCHUA IJICKTPUICCKUM TOKOM.

1.2 Mepbl aHTUCTATUYECKOM 3aIIUThHI
MarepuHckue T1JIaThl, aganTepbl W IMPOYME DJIEKTPOHHBIE MOMAYJIU IOABEPKEHBI
BO3JICMCTBHIO CTaTMYECKOTO JJIEKTpUYecTBA. Bo u30ekaHUE TOBPEKACHHUS OT CTATHYECKOTO

QJICKTPUYCCTBA OTU YCTpOﬁCTBa YHAaKOBBIBAIOTCA B AHTUCTATUYCCKUC ITAKCTHI.
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CobmronaiiTe Mepbl aHTUCTATHYECKOM 3aIIUTHI:

- NpU BHINONHEHHMM paboT ¢ cocraBHbiMM dacTsimu (CU) cepBepa HocHTe
ANIEKTPOCTATUUECKHI OpaciieT;

- €CIIU Bbl HE TOTOBBI K YCTAaHOBKE YCTPOWCTBA, HE BBIHUMAMTE €r0 U3 aHTUCTATHUYECKOTO
MaKeTa;

- Tpu OOpameHHH C IEKTPOHHBIMH MOIYISIMU HEOOXOJMMO Oparh IJiaThl 3a TOPLBL
N36eraiiTe KOHTaKTa ¢ NastHHIMH COCTUHEHUSMU M KOHTAKTaMH;

- €CII IOCJIe M3BICUEHHS YCTPOMCTBA M3 AHTHCTATHUECKOTO MAKeTa €ro HeoOXOIUMO
MOJIO)KUTh, TTIOMECTHTE €r0 Ha AaHTHCTATHMYeCKUi makerT. [Ipexxae 4eM CHOBa B3ATh €r0 B PYKH,

MPUKOCHUTECH K AHTUCTATUYECKOMY MAKeTy M METAITIMUYECKOMY KapKacy 000pyIOBaHHUs.

1.3 BesomacHOCTb mpU paboOTe ¢ aKKyMYIATOPOM

CepBep OCHallleH BCTPOEHHBIM JIMTUEBBIM akKKymyinsaropoMm. Ilpu HenmpaBWIIBHOMN
YTHIM3AIMA aKKyMYJISITOpHOW OaTaped CyIIecTBYeT PHCK BO3TOpaHMS M OXOToB. UTOOBI CHH3HUTH
PHUCK IIOJYUYEHUS TPABM, IPUMHUTE CIEAYIOIINE MEPBIL:

- HE MBITAITECh 3apsIKaTh AKKYMYJIATOP;

- He pa3OupaiiTe, HEe CKUMANUTE U HE MPOKAJIbIBATe BHEIIHIO KOHTAKTHYIO ITOBEPXHOCTh
U He NIOJIBEpraiTe €€ BO3ACUCTBUIO BOBI UM OTHS;

- TpU HEOOXOAMMOCTH 3aMEHBI HCIOJb30BaTh TOJBKO YKa3aHHYIO JUIsI 3TOTO CepBepa
6arapero;

- He BbIOpacbiBaiiTe OaTapen BMecTe C OBITOBBIMH OTXOAaMHU. Bwlmenuryro u3 crpos

Oarapero ciaiiTe B CHEIMAIbHBIN yHKT cOOpa OTXOJOB.

1.4 Dxonoruueckast 6€30MaCHOCTh

CepBep npenHa3HadeH IS HENPEPHIBHON WM NOBTOPHO-NEPUOAMYECKOMN 3KCILTyaTaluu
[IPY HOPMATBHBIX KIIMMATHYECKHUX YCIoBHsIX. [[1s1 obecriedeHust Hanboee OIaronpusTHBIX YCIOBHIMA
OKpyXXaroleid cpeiasl uis O0OpYIOBaHUS PEKOMEHAYeTCS TONJCPKHUBATh B TEXHUYECKHX
MOMEMICHUSAX TeMIepaTypy B mpenenax ot mioc 18 go mitoc 25 °C 1 OTHOCUTENBHYIO BIAXKHOCTD
or30 mgo 70 %. [na 5Toif 1enM TOMEIIEHUS IOJKHBI O00OPYIOBaThCS HPUTOYHO-BHITSXKHOU
BEHTWISILIMEN ¢ KOHJUIIMOHUPOBAHNEM NIOCTYIAIOIIETO BO3AyXa.

PexomeHyeTcss OCHaIaTh BEHTWISAIHUIO (GUIBTpAMU, MPEIOTBPAIIAIOIIMMHA TOCTYIUICHHE
MBUTH W BPEIHBIX Ta3000pa3HBIX XMMHUYECKHX BEIIECTB B TMOMEIICHHE. B TOMeIeHnH JO0KHA

cobmonarbes unctoTa. [ToMmerenne 10mKHO CBOEBPEMEHHO YOHpaThesl.
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s obecriedeHusi ONTHUMAIBHOTO TEIUIOBOTO pPEXHMMa pa3MEIIaiiTe cepBep BAAIH OT
NPSMBIX COJTHEUHBIX JIyueil 1 HCTOUHUKOB TeIlIa.

He pa3mernaiite cepsep BOIM3M UCTOUHHKOB BUOpaMU U (PU3HMUECKOTO BO3CHCTBUSI.

[TpumMuTe MEpHI O CHIKEHHIO BO3/ICHCTBHS Ha CEPBEP CUIIBHBIX AJIEKTPOMArHUTHBIE TTOJIEH,
CO3[JaBa€MBbIX 3JIEKTPONpHOOpaMH.

IIpu »skcrutyaranuu cepBepa B paliOHAX, TOABEPIKEHHBIX TI'pPO3aM, PEKOMEHAYETCs
MOJKJIIOYHTH €T0 K LIENH MOAABICHHS TIepeHAaIpsKEHUH U MCTI0Ib30BaTh ONTHKO-BOJIOKOHHBIE TMHUN
CBSI3U.

dakropsl, TpeOyrolre BHUMaHUS PU pa3MeIleHHH cepBepa B IKad:

- IloBeimieHHas Temreparypa padodeid cpebl

Ecnu cepBep pasmelnieH B mkady UM CTOMKE C IUIOTHO YCTaHOBJICHHBIM 00OPYIOBAHUEM,
¢dakTHueckas Temreparypa cpenasl (BHYTpH iKada HIM NPOCTPAHCTBA CTONKHM) OyaeT BbIIIE
Temmeparypel B ToMelieHuH. [lo3ToMy Ba)XHO OTMETUTh, YTO Cpela YCTaHOBKHM CepBepa
COOTBETCTBYET MAaKCHMAaJbHOMY Tpeiely TeMIepaTypbl OKpY)KaloUlel Cpeabl, yKa3aHHOMY
MIPOU3BOUTEIIEM.

- Ilnoxas mupKyssus BO3ayxa

MecTo yCTaHOBKH cepBepa JOKHO 00€CIeYHBATh JOCTATOUHYIO UPKYIISAIMIO BO3AyXa JUIS
6e3omacHoil paboTbl 060PYIOBaHMS.

- MexaHudeckas Harpy3Ka

[Ipu ycTaHOBKe cepBepa B CTOHKY ClelyeT cOOMI0aTh OCTOPOKHOCTD, YTOOBI M30€XKaTh
OIaCHOCTEH, BEI3BaHHBIX HECOATaHCHPOBAHHBIMU MEXaHUYECKUMHU HAarpy3KaMHu.

- Ileperpy3ka nenu

Crnenyer oOparuTh BHUMaHME Ha COCIMHEHHE MEXIy OOOpYIOBaHUEM U CETBIO
ANEKTPOCHAOKEHUS, a TaK)Ke Ha BIUSHHUE, KOTOPOE Meperpy3ka Lemu MOXKET OKa3aTh Ha 3aIIUTHYIO
aBTOMAaTHKy M 3JEKTpONpoBOAKY. s Oe30macHOil SKCIulyaTalli HEOOXOAMMO pacCUMTHIBATH
HArpy3Ky Ha CeThb OJJEKTPOCHAOKEHHUS, YUYHUTHIBasE HOMHUHAJBHBIC JIIEKTPUUYECKUE MapaMeETpHl,
yKa3aHHbBIC Ha ATUKETKaX WK B MaclopTax Ha 000pylIOoBaHHUE.

- 3aluTHOE 3a3eMIICHUE

Kopmyca o6opynoBanus, yCTaHOBJIEHHOTO B IIKa() MU CTOHKY, TOJHKHBI OBITH TOAKIIIOYEHBI
K IIMHE 3alIUTHOTO 3a3eMJIeHHs IKada (CTOWKM), KOTOPBIE B CBOIO OUEPEb MOJKITIOYECHBI K KOHTYPY

3alllUTHOIO 3a3€MJICHUS ITIOMCIICHU .
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A TpuHutH

2 OcHOBHbBIE JaHHBIE

2.1 Omnucanue cepsepa
CepBep mpexactaBiseT COOOH JBYXIPOLECCOPHYIO AIIEKTPOHHYIO BBIYUCIUTEIBHYIO

MaIuHy BeicoToii 2U, MOHTHPYEMYIO B CTOIKY, Ha 6a3e npoueccopa Intel Xeon Scalable yerBeproro

ITOKOJICHHUA.

O06nacTe MPUMEHEHUS CepBEpa BKIIIOUACT:

- BeO-CepBUCHI U BHICOKOHATPYKCHHBIE CANTBHI;

- 00paboTKy M XpaHEHHE BHYTPUKOPIIOPATUBHOM HH(pOpMaLINY;

- CHUCTCMbI BUPTyaJIU3alUU;

- CHUCTCMBbI YIIPABJICHUA 6azaMu JaHHBIX

- HEHUPOHHBIE CETH;

- HMH(QpaCTPYKTYpHBIC CEPBUCHI;

- CHCTEeMbI HHPOPMAIIMOHHOW 0€30IaCHOCTH;

- BbIcOKoTpou3BoauTenbHbIe Berarcienus (High Performance Computing, HPC).

CepBep o0nmagaer TakKMMH TMPEUMYIIECTBAMHU, KaK BBICOKAsS HAJAECKHOCTh, THOKOCTH,

[IPOCTOTA PACIIMPEHHUs], YIPABICHNS U Pa3BEPTHIBAHHUS.

2.2 TexHu4ecKue XapaKTEepUCTHKHU CEpBEpa

2.2.1 ®yHKIMOHANbHBIE U PU3UYECKHUE XapaKTEPUCTUKU cepBepa NMpuBeIeHbI B Tabnure 1.

Tabmuma 1 — XapakrepucTuku cepBepa

3HaueHHUE JJIsL HCIIOJTHCHUH CCpBCpa

XapaKTepUCTHKH Cepsep Tpunutu ER220HDR-M8 Cepsep Tpunutn ER225HR-M8
TBJID.466531.027 TBJI®.466531.027-01
Tpoteccop [onnepxxuBaer aBa npoueccopa Intel Xeon Scalable uerBepToro nim

nsitoro nmokosieHus, cokeT LGA 4677 momuocThio (TDP) mo 350 Bt

OHCpaTI/IBHaﬂ naMATb

onnepxusaet no 32 moxyneit RDIMM DDRS
¢ gactoroii 70 4800 MI'11 (¢ mporieccopaMu YETBEPTOTO MOKOJICHUS ) UITH
10 5600 MTI'n (¢ mporieccopaMu ISTOTO MOKOJICHHUS)

XpaHunuiie — BHyTpeHHHE
HAKOTIUTEIIH, IIT.

[lonnepuBaeT yCTaHOBKY 2 HAKOTIUTENIEH

M.2/M-Key/22110 PCIe 3.0 / SATA

XpaHUIuIle — OTCEKH IS
HaKOIIUTEICH Ha
(bpOHTANIEHOM MTaHENH, He
McHee, IIT.

Ho 12 nakonuteneii popm-hakropa
LFF 3,5 motima ¢ uaTepdeiicom
SAS/SATA/NVMe U.2 u

MOAJIEPIKKOM ropsueit 3aMeHbI

Ho 24 naxomnuteneii popm-hakropa
SFF 2,5 mioiima ¢ untepdeiicom
NVMe U.2 u noaaepkkoil ropsyen
3aMEHBI

XpaHuauie — OTeKH IS
HaKONUTEJIEH Ha 3aqHeN
MaHeNd, He MeHee, IIIT.

o 4 nakonureneit popm-paxTopa
SFF 2,5 mioiima ¢ uaTepdeiicom
SAS/SATA/NVMe U.2 u
MOAJICPIKKOM ropsueit 3aMeHbI

1o 4 HakonuTenel popm-paxTopa
SFF 2,5 mioiima ¢ uaTepdeiicom
SAS/SATA/NVMe U.2 u
MOAJICPIKKOM ropsueit 3aMeHbI
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3HaueHHUE JJIsL HCIIOJTHCHUH CCpBCpa

XapaKTepUCTHKH

Cepsep Tpunutu ER220HDR-M8 Cepsep Tpunutn ER225HR-M8
TBJI®.466531.027 TBJID.466531.027-01

Bremnue naTepdeice

®poHTaTHHAS MTAHEIb;
2xUSB 3.0

1 x VGA DB-15

3anHss maHeb:

1 x 1GbE RJ45 (MoHuTOpHHT)
2xUSB 3.0

1 x VGA DB-15

BayTtpennue naTepdeich

12 x SATA 6.0 I'6ut/c (uepe3 konuekrop 3xSlimline x4),
20 x MCIO x8,
2 x M.2 22110 PCle 3.0 uniu SATA 3.0

Bo3moxxHOCTH pacimpeHus

Bo3moxna ycranoBka 1o 6 ycrpoiicts PCle 5.0 (4 FHFL, 2 FHHL),
u 1 ycrpotictea OCP 3.0

DJIEMEHTBI yapaBJICHUA U
MHIUKAIIN1

KHomnka BxiIroueHus MUTaHWA, MTHAUKATOPbI aKTUBHOCTH CCTCBBIX
HHTCp(bCfICOB, HHAWUKATOP COCTOAHUSA CUCTCMbI, KHOIIKA U UHAUKATOP UID

Bo3MoxHOCTH yianeHHOTro
yIpaBlcHHS

Yun Aspeed AST2600 (xortposiep BMC, coBmectumsiii ¢ IPMI 2.0 u
noaepsxkuBaromuit iKVM) nox ynpasnennem [Iporpammer ais 9BM
Trinity BMC

TPM/TPCM/PFR

Honnepxka SPI TPM (Trusted Platform Module,1.2&2.0)
[Mognepxka SPI & PCle TPCM
Ioanepskka Intel® Platform Firmware Resilience (Intel® PFR)

[Nonneprxkka kmoua
axTuBanui Intel

Pazbem mnst ycraHoBku kitoua aktuBanuu Intel VROC

HcToynuk nutaHus

JBa 6moxa nmutanust CRPS ¢ BO3MOXXHOCTBIO ropsiueii 3aMeHbl, MOIITHOCTBIO
1o 2400 Br.

[Moanepsxka koHpUTYpanyu ¢ pesepBupoBanreM 1+1.

[TuTanue oT ceTH nepeMeHHoro Toka HanpsbkenueM 230 B, 50 I'm.

Cucrema OXJIAXKIACHUA

6 CIIBOGHHBIX BEHTWISATOPOB 6056 ¢ BO3MOKHOCTBIO TOpsSYEH 3aMEHEI, U
CKOpOCTHIO BparieHus 10 25000 06/m

dopmMm-dakTop Kopiyca
cepaepa

Crangapt 19” BeicoToii 2U ¢ TeNeCKOMUYECKUMU HAMTPABIISIOITUMU

["abaputHbie pa3zmMepsl
(I x I" x B), He Gonee, MM

446 x 820 x 88

Macca, He 0omee, KT

40

2.2.2 KiluMaTuyecKkue YCJIOBHUs IPU 3KCIUTyaTallud, XpPaHEHHH U TPAHCIOPTUPOBAHUU

MIPUBECHBI B Ta0IMIIE 2

Tabnuma 2 — TpeboBaHMS K KITUMATHYECKUM yCIOBUSAM

XapakTepucTHKa 3HaueHue
[pu skemnyartamuu: ot - 5 °C mo + 35 °C
Temmnepatypa o o
[Ipu xpanenuu u TpancnoptupoBanuu: ot - 50 °C mo + 50 °C
OTtHOCuTENBHAS [pu sxcmmyaTtauuu: 10 80 % (6e3 KOHASHCAH BIIart)
BI&KHOCTh BO3/IyXa [Tpu xpanennu u TpancnoptrupoBanuu: 10 90 % (6e3 KoHIeHCaluH BIaru)
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3 Onucanue 000py10BaHUS

3.1 MarepuHckas 1iara

OcHoBHOIl cepBepa sBuseTcss MarepuHckas Iutata Tpunutu TBJID.469555.001,
obecrieynBaroNasi yCTaHOBKY M B3aUMOJCWCTBUE MPOIECCOPOB, ONEPATUBHOW MaMATH U
HaKONHUTEJeH JaHHBIX (IOCTOSHHAS MaMsATh), a TaKkKe UHTepQeiicoB BBOAA BhIBOJA. BHeHUN BUI

MaTepI/IHCKOﬁ IJIaThI TIOKAa3aH Ha PUCYHKC 1.

% 0 9900 Gﬂ@@@@@@@@@@@
oo L (i

------------

b0 0020 @ OO B

Pucynok 1 — BHemnuii Bua MaTepuHCKON 1u1aTel TpUHUTH

Onucanue CoeOMHHUTENEH MaTepUHCKON IUIaThl TpencTaBieHo B Tabmuie 3. Homepa

COEMHUTENEH COOTBETCTBYIOT PUCYHKY 1.

Bce npasa 3awuwieHsl. AO « TPUHUTU COJTIOLLHC». CmpaHuya 10 u3 78
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Tabnuma 3
Howmep
cOIIacto Onucanue Ob6o03Ha4yeHne MapkupoBka
PHUCYHKY
1
C CPUL,
OKETBI AJIs1 YCTaHOBKH MIPOLIECCOPOB CPUO
A0, Al, B0, B1, C0,
CnoThl A1 yCTaHOBKU MOJYJICH OnepaTuBHOU Cl1, DO, D1, FO, F1,
HaMATH EO, E1, HO, H1, GO,
Gl
1 WnTtepdeiic nonkaroueHus 010Kka MUTaHUS J135 PSU1
2 [Iutanue xapt pacmupenus nporeccopa CPU1 J145 PWR P12V_CPU1
3 [Muranue rpaduaeckoro nporeccopa GPUI 1147 PWR GPU1
4 WnTtepdeiic nonkaroueHns 010Kka MUTaHUS J129 PSUO
J105 CPU1 2D2C
J104 CPU1 _2B2A
5 Paswemnl s BeiBoma CPU1 x8 MCIO J103 CPU1 _1A1B
(moxxirouenue ycrpoicts no muHe PCle 5.0) J102 CPU1_1CID
J118 CPU1_0DOC
J117 CPU1 0BOA
6 CrnoT ans yCTaHOBKM KapThl naMsatu SD J126 SD CARD
7 Paszwem mns monkimrodeHus kabenst VGA J133 SIG 10_VGA
8 [Iutanue xapt pacmupenus nporeccopa CPUO J144 PWR P12V_CPUO
9 [Muranue rpaguaeckoro npoueccopa GPUO J146 PWR_GPUO
10 Pazbpem ans ycraHOBKM Hakonutess M.2 J114 M2 1
11 Pa3zvem nns yctaHoBkM HakonuTens M.2 J113 M2 0
12 He ucnonesyercs J155 SIG HYPER NCSI
13 [Monxmouenue moxyns PFR J39 PFR
14 Paswem mis BeiBoma VGA Ha BHENTHIOIO TTaHEIb J127 EAR VGA
15 Paswem mis BeiBoma USB Ha BHENTHIOO HaHENh J132 EAR USB
16 Pazbem ans nogxmouenus natepgeiica USB J122 X4 SLIMLINE USB
17 [Monxmouenue kapter OCP J124 SIG NIC NCSI
18 [Mutanune xapter OCP J153 PWR_OCP
J65,J64, J63,
19 [’pymma KOHTAKTOB ISl KAMIIEPOB J62,J61,J57, -
J58,J66
20 Wurepdetic TPCM J136 SIG TPCM




A TpuHutH

CepBepbl.TPUHUTU.PCP

Howmep
COIIAcHo Onucanue Ob6o03Ha4yeHne MapxkupoBka
PUCYHKY
1
J121 SATA(3;0)
o J1290 SATA(8;11)
21 Paswvembl SATA 111 MONKITFOYEHHST HAKOITUTEIIEH 119 SATA(12:15)
J90 SATA(19;16)
22 [oaxmouenue Intel VROC J52 Raid_key
23 Pazbem s kapt SmartNIC J149 PWR _SMART NIC
24 Pazbem ans oObHapyskenus yreuek. He ncnonbsyercs J48 -
J96 CPUO _2D2C
J95 CPUO _2B2A
25 Paswemnl gi1g BeiBoga CPUQO x8 MCIO J116 CPUO_1A1B
(moxxirouenue ycrpoicts no muHe PCle 5.0) J115 CPUO_1CI1D
J94 CPUO_0DOC
J93 CPUO_0BOA
26 Pa3pem naTumka 3amMThI OT BCKPBITHS KOpITyca Ja44 INTRUDER 1
27 Pa3zvem BeHTHIIATOpA J134 Fan7
28 Pa3vem BeHTHIIATOpA J143 Fan6
29 Pa3zvem BeHTHIIATOpA J142 Fan5
PazbeMbl mUTaHUS I KECTKUX AUCKOB 150 PWR_HDDBP_2
30 MOJKITIOYAEMBIX K 6H31<rmel71H g , 152 PWR_HDDBP_I
" Y J151 PWR HDDBP 0
31 Pa3zvem BeHTHIIATOpA J141 Fan4
32 Pa3zvem BeHTHIIATOpA J140 Fan3
33 Pa3pem natumka Temmneparypsl J130 Sensor 1
34 Pa3vem natunka Temmeparypsl J131 Sensor 0
35 Pa3zvem BeHTHIIATOpA J139 Fan2
36 Pa3zvem BeHTHIIATOpA J138 Fanl
37 Pazbem maHHBIX 1151 HKECTKHX UCKOB, 1125 SIG HDDBP
MOAKJIIOYAEMBIX K O9KILICHHY -
38 Pa3vem BeHTHIIATOpA J137 Fan0
39 Pa3pem naTumka 3aIMTHI OT BCKPBITHS KOpITyca 147 INTRUDER 0
40 HHTGJ‘IJ‘ICIiTyaJ'IBHaH HIMHA YOpPaBICHUS MIaTPOPMOH. 170 IPMB
Wntepdeiic otnanku. He ucnonp3yercs
41 Pazbem ans ycranoBku Oarapen BH1
47 Pazbembl muTaHus ISt HKECTKUX JICKOB, 1156 PWR 4HDDBP
MOAKJIIOYAEMBIX K O9KILICHHY -
43 Pa3vem noxpkimtoueHus nepeaHen naHenu (B ToM 1123 EAR BTN
grcie KHonku «[IuTanue» c moJacBeTKom) -
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Howmep
COLTACHO Onucanue O06o3HaueHue MapxkupoBka
PHUCYHKY
1
44 Pazbem amns oOHapyskenus yreuek. He ncnonbsyercs J43 -
45 Wntepdeiic st nporpamMmmuposanus. He 155 CPLD
WCTIOJIB3YETCSI
46 Wntepdeiic omnanku BIOS UART. He ncnonesyercs 154 BIOS UART debug
47 Untepdeiic otnanku BMC UART. He ucnons3yercs J76 BMC UART debug

3.2 Ilepenuss maHenb

Ha pucynke 2 nokazana nepeausis ((GppoHTabHas) IaHEIb CepBepa.

B)
Pucynok 2 — Ilepenuss nanens cepsepa Tpunutu: A) ER220HDR-MS8, b) ER225HR-M8

[lepennss nanens cepBepa npeacTaBisieT co00i HabOp OTCEKOB (KKOP3UH») Ul YyCTAaHOBKH
HAKONHTEJIeH, JOMyCKaIOIIMX 3aMEHY BO BpeMs pabOTHI cepBepa.

B 3aBUCMMOCTM OT WCIOJIHEHUs CEpBepa BHEIIHWKM BUJ IEPEIHEW IMaHEIH MOXKET
OTJIMYAThCSl OT MPEACTABIEHHOTO Ha pucyHke 2. B ucnonnenun cepsepa Tpunutu ER220HDR-M8
TBJID.466531.027 nepenusisi nmaHeab COACPKHUT 12 OTCEKOB JAJsl YCTAHOBKM HAKOMUTENeH (opm-
¢daxropa LFF 2,5 unu 3,5 nroiima ¢ unrepdeiicom SAS/SATA/NVMe U.2. B ucnonHenuu cepsepa
Tpunutu ER225HR-M8 TBJI®.466531.027-01 mnepenHsisi maHenb coAepKUT 24 oTceka Uit
YCTaHOBKHM Hakonurtenei gopm-pakropa SFF 2.5 mioiima ¢ untepgeiicom NVMe U.2. Onucanue
3JIEMEHTOB TaHEJIU TPEICTaBIECHO B Tabnuie 4.

Tabmuua 4 — Onrcanue nepenHei maHemu cepeepa
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Howmep cormacho
Onucanue
PHUCYHKY 2

1 KHomka BeIKITIOUCHHS TUTaHUSI cepBepa (CO CBETOANOIHBIM HHAUKATOPOM )

2 WNunukatop cocTosiHus cepBepa

3 Knonka nnentudukaropa UID (co cBeTOAMOIHBIM HHAUKATOPOM)

4 WHankaTopel akTHBHOCTH HAKOTIUTENEH, YCTAaHOBIEHHBIX BO ()POHTAJILHBIE OTCEKU
(KOp3uHBI)

5 WHankaTopel COCTOSHHUS HAKOMUTENEH, yCTaHOBIEHHBIX BO ()POHTAJIBHBIE OTCEKU
(KOp3uHBI)

6 WuTepdetic VGA mist HOAKITIOYCHNS MOHUTOPA

7 JBa unrepdetica USB 3.0

3.3 3amusd ma”enb

Ha pucynke 3 noka3aHa 3aJHss ITaHEIb CepBepa.

@ @@999 G ©

Pucynok 3 — 3aanss naHens cepBepa

3aHsAs NaHENb UMEET MOIYJIbHYIO KOHCTPYKIHIO, O3BOJISIOLLYI0 KOMIUIEKTOBAaTh CEPBEP

JIOTIOJIHUTENBHBIMU YCTPOWCTBaMU. MOMIyIM CTaHIAPTU3MPOBAHBI TOJ] CEPBEPHOE OOOPYIOBAHHE,

YTO B CBOIO Ouepeqb oOecreunBaeT ruOKHe BO3MOKHOCTH IO HapallMBaHUIO (YHKIMOHANA WIN

MojiepHHU3alu cepBepa. OnrcaHne 371eMEHTOB 3aHEeH aHe ! MTPUBEICHO B TAOIUIIE S.

Tabnmuna 5 — Onucanue 3aHel naHenu cepeepa

Howmep cormacho
Onucanue
PHUCYHKY 3
Ortcek pacmmpeHus BBOAa-BbIBOAA 1 (MOKET OBITH MOJTHOCTHIO OCHAILEH TPEMS
1 monayssimu pactmuperus PCle wnu qeymst 2,5/3,5- 1i0iMOBBIMUA HAKOTIHTEIISIME
SAS/SATA) — no ymonuanuio orcek PCle
Ortcek pacmmpeHus BBOAA-BbIBOAA 2 (MOKET OBITH MOJTHOCTHIO OCHAILEH TPEeMS
2 moxayssimu pactmperus PCle v neymst 2,5/3,5- 1i0iMOBBIMUA HAKOTIUTEIISIME
SAS/SATA) — no ymonuanuio orcek PCle
Ortcek pacmmpeHus BBOAA-BbIBOAA 3 (MOKET OBITH MOJTHOCTHIO OCHAIIEH JIBYMS
3 Monysamu pacuirpenus PCle ninn uetslpbMs 2,5-110MMOBBIMA HAaKOUTEISAMU
SATA/NVMe) — 110 yMOJIYaHHUIO OTCEK HAKOMUTENEH
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Howmep cormacho

PHCYEKY 3 Onucanue
4 CBeTOAMOAHBIN HHONKATOP COCTOSHHUA OJIOKA MUTAHUS
5 brok nuranus 1
6 brox nuranus 0
7 Knomnka nnentudukaropa UID (co cBeTOAMOIHBIM HHAUKATOPOM)
8 WNnauxarop cocTtosHus cepeepa
9 WNupnkaTop ckopocTH nepeayyl JaHHBIX yepe3 HHTepdeiic yrnpaBieHus
10 Wnpukatop cocrosHust uutepdeiica yrpapieHus
11 Wntepdeiic VGA a5 MOOKIIOYSHUSI MOHUTOPA
12 JBa unrepdeiica USB 3.0
13 Crnotr OCP3.0

3.4 MHaukaTtopbl U KHOIIKH

3.4.1 Onucanue WHIUKATOPOB U KHOTIOK Ha MepeIHel aHell IPUBEICHO B TabmuIie 0.

Tabnuua 6 — MHauKaTopsl M KHOIIKK HA TIEpeIHEeH MaHenu

Haumenoanue Iset Pexum Onucanue
. CaeTHT .
3eneHblit VYCTpoHCTBO BKITIOYAECTCSI HOPMAJIBHO
MOCTOSIHHO
Mrukarop Kenrerit Caerut YCTpOoHCTBO 0:KUAAET BKIIOUCHUS
MUTaHUA MOCTOSIHHO p s
- He cetur YcTpoiicTBO HE BKITIOYEHO

IIUTaHUsA

KHormnka BKIIIOUeHUS

KpaTKOBpCMCHHO HaXMUTC KHOIIKY, YTOOBI BKIIOUUTE ITUTAHHUE.

Korna nuranune BKIIOUEHO, HAXKMUTE KHOIIKY U yAEP)KMBAHTE €€ B TEUCHHE
5 CeKyHJ, 4TOOBl IPUHYAUTENBHO BHIKIIOUUTH cepBep (HE PEKOMEHTYETCsl)

UID unaukarop

o CaeTHt .
Cunnit WnenTndukanus ycTpolicTBa BKIIOUCHA
MTOCTOSTHHO
Cunnit Muraer [Tepezanyck BMC
- He cetur WnenTudukanus ycTpoiCcTBa BBIKIIOUCHA

KparkoBpemenno naxmute KHONKY UID, 4TOOBI BKIIIOUNTD/BBIKIIIOYATH HHAUKATOP
UID

UID kHomka .
Haxxmute u ynepkusaiite kHonky UID B Teuenue 5 cekyHn, 4ToOBI Iepe3arpy3uTh
cucreMy ynpasnenust BMC
. Csertur
Wnauxarop KpacHsrit Cucrema UMeeT cepbe3HOE NMPEAYIPExKICHUE
MTOCTOSTHHO
paboTocnocoOHOCTH
. Csertut
CHUCTEMBI 3eneHbIi O6opynoBanue paboTaeT HOPMAIBLHO
MTOCTOSTHHO
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3.4.2 Onucanue WHIMKATOPOB U KHOTIOK Ha 3a/IHEH TTaHelId IPUBEEHO B TadmuIe 7.

Tabnuua 7 — MHaMKaTOpBl M KHONKY HA 33 HEH maHeIu

CepBepblL.TPUHUTUA.PCP

HaunmenoBanue HBer Pexum Onucanue
. CseTut
3eneHbIi Brnok nuranus paboTaeT HOPMAIIEHO
TIOCTOSTHHO
Wunukarop 610ka &K . CeeTur B
eJITBIN JIOK IIUTaHUS BBIIIET U3 CTPOS
MMUTaHU TIOCTOSTHHO P
- He cBetur bnok nmuTaHusg He MOIKITIOYEH

3eneHbIi Caerur CkopocTh nepenaun naHHeiXx 1G
WnTtepdeiic MOCTOSIHHO p P
ynopaBiaCHUS e . CBeTut I[

eJITBII rasi CKOPOCTb Mepeaaur JaHHbBIX
(Muaukarop MOCTOSHHO Py P peaatn 1
CKOPOCTH
P ) - He cBetur [MogxnroueHue He OOHAPYIKEHO

WnTepdetic . Ceetur

3eneHbIi CeTteBoe COCAMHEHUE HOPMATIbHOE
YIpaBICHHS MIOCTOSTHHO
(Muaukatop .

3eneHbIi Muraet CeTb MOIKIIOUACTCS
COCTOSIHHSA)

- He cBetur CeTb HE TTOAKIIOUEHA

3.4.3 Onucanue MHIMKATOPOB HAa KOP3MHE HAKOIMUTENS IPHUBENEHO Ha PUCYHKE 4 U B

Tabmmax 8, 9.

‘30 513
/
/

Pucynok 4 — Inaukatopsl KOp3MHBI HAKOITUTEIS

Tabnuua 8 — Ha3znaueHue WHAMKATOPOB KOP3UHBI HAKOTIUTEIIS

Howmep cormacho
Onucanue
PHUCYHKY 4
1 Wupnkatop coCTOSHMS HAKOTIUTENS/UHIUKATOP MO3UIIMOHUPOBAHUS
2 Wnaukartop akTHBHOCTH HAKOIUTENS

Tabnuua 9 — Onucanue HHANKATOPOB KOP3UHBI HAKOTIUTEIIS

HaumenoBanue

[ser

Pexxum

Onucanue

I/IHI[I/IKEITOp COCTOSAHUSA
HAKOIHUTEIs/ HWHIAUKATOP
MO3UIIMOHUPOBAHU

Kpachsrit

CBeTUT ITOCTOSHHO

OO0HnapyxeH cooi

Muraer ¢ yacToTOU
0,5Tx

B cocTosiHMM BOCCTaHOBIICHHS
paboThI

He cBetut

B HOPMAaJIbHOM COCTOSAHUU
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Pacnio3naercst no

Cununii CBeTHUT IIOCTOSIHHO
MECTOMIOJI0KEHUIO
He pacnoznaercs no
- He cBetut
MECTOMIOJI0KEHUIO

Muraer ¢ 4acToTOU
4T1g

CBETHUT IIOCTOSHHO O)KI/I,[[aHI/Ie YTCHHUS U 3aIIMCH

YreHue U 3aIKch JaHHBIX

JIEHBIH
WNHpaukaTop akTUBHOCTH 3ene

HaKOITUTCIIA

- He cetur He ycranosnen

3.5 DbakmuieliHpl HAKONIUTENEH, yCTaHABINBAEMBIE B ITAHEIH CEPBEPA

3.5.1 bokmneitn  (kpoccrutata) Tpunutu TBJID.467239.002 ans  moxpkimodeHust 12
Hakonuteneit (12LFF)

bokmieitH mpexacraBisger co0oil  paTMO’NEKTPOHHBIA  MOIYJIb, OOECIIEUMBAOLIHIA
ANEKTPUYECKYI0O KOMMYTALMIO MEXIy OOOpYyIOBaHHEM B COCTaBe CepBepa, MOAKIIOYeHHS 12
TBEPAOTEIIBHBIX HAKOIIUTEIEH K MAaTEPUHCKOM IIJIaTe CepBepa.

Bremrnuit Bu 03K1uieliHa ¢ nepeHei CTOpOHbI TOKa3aH Ha pucyHke 5. OnucaHue pa3beMoB

OsKkIIeiiHa npeacrasieHo B Tabiuue 10.

f

Pucynox 5 — bakmuieitn (kpoccmiara) Tpunutu (Ha 12 nakonureneit). Bug cnepenu

Tabnmuna 10 — Onucanue pazbeMoB O3KILICHHA

Howmep cormacho Howmep cormacho
Onucanue Onucanue
PHUCYHKY 5 PHUCYHKY 5
1 Pazsem HDDO (J1) 2 Pazsem HDD1 (J5)
3 Pazsem HDD?2 (J9) 4 Pazsem HDD3 (J2)
5 Pazsem HDD4 (J6) 6 Pazsem HDDS (J10)
7 Pazsem HDDG6 (J3) 8 Pazsem HDD7 (J7)
9 Pazsem HDDS (J11) 10 Pazsem HDD9 (J4)
11 Pazsem HDD10 (J8) 12 Pazsem HDD11 (J12)

Bremrnuit Bua O3KIuieiiHa ¢ 3aHE CTOPOHBI TIOKa3aH Ha pucyHKe 6. OmucaHue pa3beMOoB

O9KIIeiiHa npeacTaBieHo B Tadmmue 11.
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Pucynok 6 — bakmuteiin (kpoccmiara) Tpunutu (Ha 12 Hakonureneit). Bun czaan

Bce npasa 3awuwieHsl. AO « TPUHUTU COJTIOLLUHC». CmpaHuya 18 u3 78
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Tabmuna 11 — Onucanue pazpeMoB OdKIUIEHHA

Howmep cormacho Howmep cornacno
Onucanue Ornucanue
PUCYHKY 6 PHUCYHKY 6

Pazvem Slimline 11 J39) Pazbem SATA 11 (J33)

1 Paszwvem Slimline 10 (J28) 2 Pazsem SATA 10 (J24)
Paszwem Slimline 9 (J20) Pazsem SATA 9 (J14)
Paszwem Slimline 8 (J40) Pazsem SATA 8 (J34)

3 Pazwvem Slimline 7 (J29) 4 Pazsem SATA 7 (J25)
Paszwvem Slimline 6 (J21) Pazsem SATA 6 (J15)
Pazwem Slimline 5 (J41) Pazsem SATA 5 (J35)

5 Paszwem Slimline 4 (J30) 6 Pazsem SATA 4 (J26)
Paszwem Slimline 3 (J22) Pazsem SATA 3 (J16)
Pazwem Slimline 2 (J42) Pazsem SATA 2 (J36)

7 Pazwem Slimline 1 (J31) 8 Pazsem SATA 1 (J27)
Paszwem Slimline 0 (J23) Pazsem SATA 0 (J17)

9 Pazwem nuranus (J19) 10 Hurepdetic SGPIO - 0 (J38)

11 WnTepdetic SGPIO - 1 (J32) 12 CurHanbHbIi pazbeM (J43)

13 Untepdeiic SGPIO - 2 (J37) 14 Pazvem nuranus (J18)

3.5.2 bokmneiin  (kpoccrutara) Tpuautu TBJID.469435.005 st monkmtodeHust 8
Hakonuteneit NVMe (8SFF)

bokmieitH mpexacraBnsger co0oil  paIMO’NEKTPOHHBIA  MOIYJIb, OOECIIEUMBAOLIHIA
ANIEKTPUYECKYI0O KOMMYyTaIMio Leneil mutanus u uHTepdeiicoB PCle mexnay obopynoBaHuem B
cocraBe cepBepa. Komrekt u3 Tpex 03KIuIeifHOB 00ecieunBaeT MOAKIIoUeHHE 10 24 HakonmuTenen
NVMe B cepsepe Tpunutu ER225HR-M8 TBJId.466531.027-01.

Bremrnuit Bug 03K1uieliHa ¢ nepeiHei CTOpOHbI TOKa3aH Ha pucyHke 7. OnucaHue pa3beMoB

O9KIIeiiHa peacTaBieHo B Tabnuue 12.
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Pucynok 7 — bakmneitn (kpoccrutara) Tpunutu (Ha 8 Hakonureneit). Bun cnepeaun
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Tabnmuna 12 — Onucanue pazbeMoB O3KILICHHA

Howmep cornacHo Howmep cornacHo
Onucanue Onucanue
PHUCYHKY 7 PHUCYHKY 7
1 Pazsem NVMe0 (J35) 2 Pazsem NVMel (J31)
3 Pazsem NVMe2 (J36) 4 Pazsem NVMe3 (J32)
5 Pazsem NVMe4 (J33) 6 Pazsem NVMe5 (J37)
7 Pazsem NVMe6 (J38) 8 Pazsem NVMe7 (J34)

Bremrnuit Bua O3KIuieiiHa ¢ 3aHE CTOPOHBI TIOKa3aH Ha pucyHke 8. OmnucaHue pa3beMoB

OsKIIeiiHa npeacTaBieHo B Tabnuue 13.
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Pucynok 8 — bakrutelin (kpoccrmara) Tpunutu (Ha 8 Hakonuteneit). Bun czaau

Tabnmuna 13 — Onucanue pazbeMoB O3KILICHHA

Howmep cornacno Howmep cornacao
Onucanue Onucanue
PHUCYHKY 8 PHUCYHKY 8
1 Pazvem nuranus (J20) 2 Paznem curnanos (J22)
3 Paszwem Slimline0 (J30) 4 Paszwem Slimlinel (J29)
5 Paszwem Slimline2 (J28) 6 Paszwem Slimline3 (J27)
7 Paszwem Slimline4 (J26) 8 Paszwem Slimline5 (J25)
9 Paszwem Slimline6 (J24) 10 Paszwem Slimline7 (J23)

3.5.3 bokmneiin (kpoccruiara) Tpurutu TBJID.467239.003 mns 4 KOMOMHUPOBAHHBIX
Hakorureneit 2,5 groitma SATA/SAS/NVMe (4SFF)
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[Inata mpencraBiseT  coOOM  paAMOdICKTPOHHBIM  MOAYNb,  OOECIIEUMBAIOLIHIA
ANIEKTPUYECKYI0O KOMMYTAIIUIO MEXAy 000pyIOBaHHEM B COCTaBE CEpBEpa, MOAKIIOUCHHS YEThIpEX
TBEPIOTEJIbHBIX HAKOMIUTENICH K CHCTEMHOM IIJIaTe cepBepa.

Bremrnuit Bu 03K1uieliHa ¢ nepeiHei CTOpOHbI TOKa3aH Ha pucyHke 9. OnmcaHue pa3beMoB

OsKIIIeiiHa npecTaBieHo B Tabnuue 14.

Pucynok 9 —bakmneitn (kpoccriara) TpuHUTH KOMOMHUPOBAHHBIX HAKOMTUTEICH
4 x 2,5 moiima SATA/SAS/NVMe. Bun ciepenu

Tabmuna 14 — Onucanue pa3beMoB O3KIIeHHA

Howmep cormacho Howmep cornacno
Onucanue Onucanue
PUCYHKY 9 PHUCYHKY 9
1 Pazsem NVMe0 (J8) 2 Pazsem NVMe2 (J9)
3 Pazsem NVMe3 (J10) 4 Pazsem NVMel (J11)

Bremrnuit Bua O3KIuieiiHa ¢ 3aHel CTOpOHBI Toka3aH Ha pucyHke 10. Onucanue pa3beMoB

OsKIIeiiHa npeacTaBieHo B Tabnuue 15.

Pucynok 10 — bakmneiin (kpoccmiara) TpuHUTH KOMOMHUPOBAHHBIX HAKOMTUTETCH
4 x 2,5 motima SATA/SAS/NVMe. Bup czanu

Tabnmuna 15 — Onucanue pazbeMoB O3KILICHHA

Howmep cornacno Howmep cormacho
Onucanue

pucyHky 10 pUcyHKy 10 Onucanue




A TpuHutH

CepBepblL.TPUHUTUA.PCP

1

Pazbem Slimline 2 (J15)
Pa3zwvem Slimline 3 (J9)

Pazwem SATA 2 (J13)
Pazpem SATA 3 (J14)

3 Wntepdeiic SGPIO (J8) 4 Curnanbabiii pazsem Sideband (J10)

5 Pazbem Slimline 0 (J16) 6 Pazvem SATA 0 (J11)
Pazwem Slimlline 1 (J18) Pazpem SATA 1 (J12)

7 Pazvem nuranus (J19) 8 Pazvem JTAG (J17)

3.6 Ilnara IOM TBJI®.469435.002

BriBox unrepdeiicoB USB, VGA u Ethernet marepuHckod miaTel Ha 3aJHIOI0 TaHENb

cepBepa oCylIecTBISIOTCS depe3 ary IOM (tuiata BBoma-BeiBoga uHTepdeiicoB). [logkmouenue

wiatel [OM BoeimonasieTcst ipu nomomy mHypoB USB 1 VGA (U3 coctaBa cepBepa) K pazbeMam

iatel MaTepuHckoil J2 m J8 (cMm. Tabmmuy 3) coorBercTBeHHO. BHemnuit Buja rutatsl IOM u

pacrioioXeHue ee pa3beMOB IMIPECTAaBICHBI Ha pUcyHKe 11, onucanue pa3pemMoB — B Tabnuue 16.

Tabnmuna 16 — Onucanue pazbemMoB iatel [IOM

!

i
o Ul

Pucynox 11 — Buemnwuii Bug miaret IOM

Howmep cormacho pucynky 11

Onucanue

1

Pazsem USB u Signal (J80)

2 Pazsem VGA&GLAN (J4)

3 Wnpnkarop cocrosiaus cuctemsl (RE)
4 Knomnka UID (SW1)

5 Untepdeiic RJ45 (J1)

6 Wnrepdetic VGA (J11)

7 UuTepdetic USB (J49)
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3.7 Ilpoueccop

CepBep noaaepkuBaeT paboTy ¢ OMHUM WM ABYMsI IIPOLIECCOPAMH.

[Ipu skcrmyaTanuu cepBepa ¢ OJHUM HPOIIECCOPOM, €ro HEOOXOAWMO YCTaHABIMBATh B
cokeT ¢ MapkupoBkoil «CPUO». IIpu skcmmyaranuu cepepa ¢ AByMs polieccopaMu, 00a JOIKHBI

OBITH OJIHOU M TOI K€ MOJEIIH.
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Pa3menienue nporeccopoB Ha MaTEpUHCKON IUIAaTe cEpBepa MOKa3aHo Ha pUCyHKe 12.

Pucynox 12 — PacnonoxxeHue rnpoieccopon

3.8 Ilamste

3.8.1 Apxurtekrypa noACUCTEMBI MAMSIITH

CepBep obOecreunBaer 32 wuHTepdelica ONMEepaTUBHON MaMATH: KaxAbIH MPOIECcCcop
00beAMHSCT 8 KaHAJIOB MaMSTH, ¥ KXKAbII KaHaJ MaMATH MOXET MOAEP>KUBATh 2 MOIYJIS TAMATH.

[Ipu ycraHnoBke Momyneil onepaTHBHON MaMsTH B CIOTHI CHayana HEOOXOAWMO 3aHHMATh
OCHOBHOM KaHaJl. EC1M B OCHOBHOM KaHaJIe HE yCTaHOBJICH MOJYJIb OIIEPaTUBHOM IIaMSTH, yCTAHOBKA
namsITH B JONOJHUTENBHOM KaHajle He 00ecreuuT ee HOopMajbHylo paboty. Pacmpenenenue u
onucaHue HHTepQeiicoB ONepaTUBHOMN MaMsATH NPUBEACHO B Tadnume 17.

Tabmuma 17 — CTpyKTypa MOICUCTEMBI TAaMSITH

[Ipoueccop Cror UnTtepdeiic mamsatu
A (OCHOBHOIA) CPUO_DIMM_AO0

A CPUO_DIMM_A1

B (ocHoBHOIA) CPUO_DIMM_BO

B CPUO_DIMM B1

CPUO C (ocHOBHOIA) CPUO_DIMM_CO

C CPUO_DIMM C1

D (ocHOBHOI) CPUO_DIMM_DO

D CPUO_DIMM_D1

E (ocnHoBHOIT) CPUO_DIMM_EO
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E

CPUO_DIMM _El1

F (ocHOBHOI)

CPUO_DIMM_F0

F

CPUO_DIMM F1

G (ocHOBHOW)

CPUO_DIMM_GO

G

CPUO_DIMM Gl

H (ocHoBHOI)

CPUO_DIMM_H0

H

CPUO_DIMM H1

CPU1

A (OCHOBHOIA)

CPU1_DIMM_A0

A

CPU1_DIMM Al

B (ocHoOBHOI1)

CPU1_DIMM B0

B

CPU1_DIMM Bl

C (ocHOBHOIA)

CPU1_DIMM_CO0

C

CPU1_DIMM C1

D (ocHoBHOI)

CPU1_DIMM_DO

D

CPU1_DIMM DI

E (ocHoBHOIT)

CPU1_DIMM EO0

E

CPU1_DIMM El

F (ocHOBHOI)

CPU1_DIMM_F0

F

CPU1_DIMM F1

G (ocHOBHOW)

CPU1_DIMM_GO

G

CPU1_DIMM Gl

H (ocHoBHOI)

CPU1_DIMM_H0

H

CPU1_DIMM HI

3.8.2 CoBMeCTUMOCTB ONIEPATUBHOM MaMATH

IIpu BbIOOpe omepatuBHOM mamatu DDRS  pekoMmeHOyeTcst pyKOBOICTBOBATHCS
CJIEYIOLUMU IIpaBUIAMU:

- B CEPBEPE PEKOMEHIYETCA UCIIOIB30BaTh OIHY MOJIelb onepaTuBHOM nmamstu DDRS. Bee
MO TaMSTH JOJDKHBI padoTaTh C OJMHAKOBOM ckopocThio. Ilpu BbeIOOpe Mozmenu mamsTu

PCKOMCHAYCTCA YUUTBIBATH CICAYIONIUC (baKTopr, CBA3aHHBIC CO CKOPOCTBIO paGOTBI HaMsTH:
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- CKOpPOCTb PalbOThI MaMSTH, MOAJEPKUBAEMasi KOHKPETHBIM IPOLIECCOPOM;
- MakcuMallbHasi pabouasi CKOpOCTh KOHKPETHOM KOH(UTYpaluu naMaTy;

- ¢ mpormeccopoM Intel Xeon Scalable mommepxkuBaeTcs HCHOIB30BAaHUE IMAMSITH CO
CJICAYIOIIMMU XapaKTEPUCTUKAMHU (THUIT M 00BbEM MaMSTH):

- nonaepxkuaeT RDIMM, ne nogaepxkusaer UDIMM, 4R RDIMM, LRDIMM;
- MaKCHMAaJIbHBIA 00BEM IaMSITH Ha KaHall MOXKeT nocturath 512 I'b;

- ¢opmyna pacdera OOIIEro MOMICPKUBAEMOTO OObEMa MaMSATH CIEIYIOIIas: OOIIHiA
00beM MaMATH paBeH cyMMe 00beMOB Bcex Moayneld mamatu DDRS;

- MakCUMaJlbHas 4YacToTa MaMATH IIPU HCIIOJIb30BaHUU IIPOLECCOPOB UYETBEPTOIO
nokosieHus: 4800 MI' npu ycraHoBke ofgHOro Moxysnst Ha kaHan ¥ 4400 MI'n npu ycTaHOBKE ABYX
MOJYyJIEH Ha KaHAIl;

- MAaKCHMaJIbHas 4acTOTa MaMATU MPU HUCIIOJIb30BaHUU MIPOLIECCOPOB IISITOIO MOKOJIECHHUS:
5600 MI'u npu ycraHoBKe ofHOTO Moaysns Ha kaHas U 4800 MI' mpu ycTaHOBKE ABYX MOAYJIEH Ha

KaHall.

3.8.3 PexoMeHganuu 1o yCTaHOBKE ONIEPATUBHOMN MaMATH

OO0mre pekoMeHAaluu 1Mo ycTaHoBKe mamatu DDRS:

- YCTaHaBIHMBAWTE MaMATh, MOJAEPKUBAEMYIO COOTBETCTBYIOLIMM IIPOIIECCOPOM;

- €ClM B KaHaje MpENAIojaracTcsi YCTaHOBKAa TOJBKO OJHOTO MOIYJNS MaMSTH, €ro
HEOOXOIMMO YCTaHOBUTH B CJIOT OCHOBHOT'O KaHaJa;

- ©MKOCTb BCEX KaHAJIOB ITaMSTH MPOLeccopa J0KHA ObITh COaTaHCUPOBAHHOM;

- B JIByXIPOIIECCOPHOM cHUCTeME 00BbEeM MaMATH KaKIOro Mpoleccopa JOIKEH OBbITh
cOamaHCUPOBAaHHBIM;

- B OAMH KaHaJ JIOJDKHA YCTAHABIMBATHCS MaMATh C OJMHAKOBOH pa3psIHOCTHIO,

CMEIINMBAHNE U YCTAaHOBKA Pa3HOM pa3psIHOCTH HE JAOITyCKaeTCsl.

3.8.4 Crpykrypa namsatu

B cepBep MokHO ycTaHOBUTSH 10 32 Monyaeit oneparuBHoi namsatu DDRS. Pexomenayercs
UCTIONB30BaTh COAJaHCUPOBAHHYIO KOHQHUIypalMio NaMsITh Ul JOCTHOXKEHHUSl HaWTydIIen
IIPOU3BOJUTEIILHOCTU ITAMSATH.

Ha pucynke 13 nokazaHo pacnojokeHHE CIIOTOB MaMSTH Ha MAaTEpPUHCKOW IUIaTe CepBeEpA.
Ha pucynke 14 mnpeacraBieHO PEKOMEHIYEMOE pa3MELIEHUE MOIYyJEeH MaMsATH B CJIOTax JJid

o0OecrieueHus ONTHMAILHOIO OajaHca.
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2 + DIMM A0 | B1
v v

4-DimMm [FO|F1|E0[E1[HO[H1|GO|G1|c1|[co[D1|DO|A1[AO[B1|BO|FO[F1|[EO|E1|HO|H1|GO[G1[C1]|co|D1|[Do|A1]|A0]|B1[BO
v v v v

g-DiMM [FOo[F1]E0[E1|HO|H1|Go|G1|c1|co|pi|[pojAr|Ao|B1[BofFo|F1|EO|E1|[HO|H1|GO|G1|cC1[co|[D1[DO|A1[AO]|B1]|BO
v v v v v v v v

12«DIMM|[FO [F1 ] EO| Bt [HO|H1|Go[G1|c1|co|[D1|[DOo|AT1|A0[B1[BO|[FO|F1|EO|E1[HO|H1|GO|G1[C1|[cO|D1|DO[A1[AO]|B1]BO
v v v v v v | v v v v v v

16-DIMM|FO[F1]EO|E1 |HO|H1|Go[G1|c1|co|pD1[DO|A1[A0[B1[BO|[FO|F1|EO|E1[HO|H1|GO|G1|[C1|[cO|D1|DO[A1[A0]|B1]BO
v i v v v v v v | v v v v v v v v

24DIMM | FO | F1 | EO | E1 | HO| H1[GO|G1|C1[{CO|D1|DO|A1|A0|B1[BO|FO|F1|EO|E1|[HO|HT|GO|G1|Cl|CO|D1|DO[A1|A0|B1|BO
v v v v iv|v|v v |viv v | v 7 EAE: v v|vs]|v A EAE v

32 DIMM | FO [ F1 | EO [ E1[HO| H1[GO[G1[C1[CO[D1[DO[A1[A0[B1[BO|FO|F1[EO|EN[HO[H1|GO[GI|Ci[CO[D1[D0[Al|A0]BI][B0
72 (A 70 7 I (Il s el [ 7 Wl e [ (3 [ [ e [ 7 Il e [ (] e 22

Pucynok 14 — Pacnipenenenue Mmonyinei namsT

3.9 Hakonurenu, ycTaHaBINBAa€MbIE B KOP3UHBI

Bce npasa 3awuwieHsl. AO « TPUHUTU COJTIOLLUHC». CmpaHuya 28 u3 78
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Ha pucynkax 15 — 17 mokazaHbl U IPOHYMEpPOBAHbI OTCEKU AJIS Pa3MELIEHUS] ChEMHBIX

HaKOTIUTEIICH.
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Pucynok 17 — Orceku 3aaneit nanenu cepsepa (2xLFF + 4xXNVMe)
Ha pucynke 17 orcek ¢ Hakonutensimu 26-27 onuuoHaneH. CTaHIapTHO yCTaHABINBAETCS

orcek co crioramu pacmmperust PCle (cMm. crotel 4-6 Ha pucyHke 18).

3.10 Cnots! pacmpeHus
Ha pucynke 18 nokasansl 1 IpOHyMEpPOBaHbI CJIOThI PACIIUPEHUS ISl YCTAHOBKU YCTPONCTB

c unrep¢eiicom PCle. B Tabnuue 18 nmpuBeneHo onucanue cioToB.

Pucynox 18 — Pacnionoxxenue cnoroB PCle (8 mit.)

Ortcex co cnoramu 7-8 onmuoHaneH. CTaHJapTHO yCTaHABJIMBAETCS OTCEK C HAKOIIUTEISIMU

(cm. Hakonurenu 28-31 Ha pucynke Puc.17).
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Tabnuua 18 — Onucanue cI0TOB PaCHIMPEHUS

Crort PCle Cranpapt PCle Pasmep cnora
Slotl PClIe 4.0 [onnas BeicoTa, monHas anuHa (FHFL)
Slot2 PClIe 4.0 [onnas BeicoTa, monHas anuHa (FHFL)
Slot3 PClIe 4.0 [Nonnas BeIcoTa, monoBuHHas anuHa (FHHL)
Slot4 PClIe 4.0 [onnas BeicoTa, monHas anuHa (FHFL)
Slot5 PClIe 4.0 [onnas BeicoTa, monHas anuHa (FHFL)
Slot6 PClIe 4.0 [Nonnas BeIcoTa, monoBuHHas anuHa (FHHL)

Crotsl ¢ mmpuno# mmubel PCle x16 oOparHo coBMecTuMsbl ¢ moxnyinsimu PCle Takumu, kak
PCle x8, PCle x4 u PCle x1. Uupimu cinoBamu, B cioT PCle x16 MOXHO yCTaHOBUTBH yCTpOWCTBa
PCle x8, PCle x4 u PCle x1

Crotsl ¢ mupunoii bl PCle x8 ocHaleHsl pazbeMaMu, GU3NUECKU WACHTUYHBIMU X 16,
Onaromapst 4eMy B HUX MOXKHO YyCTaHaBIMBaTh KapThl X16 C COOTBETCTBYIOUIMM CHIKCHHEM
IIPOU3BOAUTEIBLHOCTH.

Crotsl PCle nonHoi#t BeICOTEI 006paTHO coBMeCTUMBI ¢ KapTamu PCle monoBHHHOI BBICOTHI
u nonouaHOM nmuHel (HHHL, LP).

Hcroynnky mnuTaHUs BCEX CIOTOB MOTYT mnomaepxuBarb monynmu PCle momHocTbrO
1o 75 BT. Momnocts Monyiist PCle 3aBUCHT OT ero Mofienu.

MarepuHckas miara nogaepxusaer yctaHoBKy A0 4 GPU oguHapHO# TONIMHBL, KOTOpbIE
MO’KHO YCTaHOBMTSH B CJIOT 1, cioT 2, ciot 4 u cnot 5.

MarepuHckas 1iara noAAep>KUBaeT ycTaHoBKy 10 1ByX GPU nBoiHOM TONIIMHBI, KOTOPBIE
MOXHO YCTaHOBUTH B CJIOTHI 2 ¥ 5. MomHocTh ogHoi GPU 1BOIHOM TONIIMHBI COCTABISAET He Oonee

270 BT. [Ins ux ycTaHOBKH U (PUKCAIIUU TPEOYETCs KPETIeK.

[Ipumeuanus:
1) Eciu CPU1 otcytcTByeT, cooTBeTcTBYIomue ciaoTel PCle HeqocTymHbI.
2) Ilonnas nuHa cioTa pactmpenus coorBerctByer GPU 3/4 nnuHeL.

3) IIpu ncnonb30BaHKM IBYX BUACOKAPT JBOWHOHN TONMIIMHBI TpeOyeTcs 010K nuTaHus MomHocThio 1600 BT.



ATp M H M T M CepBepblL.TPUHUTU.PCP

4 3KCHJIyaTa]_II/ISI U TEXHHYIECCKOC OﬁCJIy)Kl/IBaHI/Ie cepBsepa

4.1 OcHacTKa 1 MHCTPYMEHTHI JUIsI TPOBEACHUS paboT
IIpu mnpoBeaeHnu pabOT C CEPBEPOM PEKOMEHAYETCS NPUMEHATH CIEAYIOUINE BHJIBI

OCHACTKH U MHCTPYMEHTA:

aHTUCTAaTUYECKUI Opacier;

- AHTHCTATUYECKUE MEPUaATKU;

- TEepYaTKH U3 TPUKOTAXKHOIO IOJIOTHA;

- AHTUCTAaTUYECKUM YCTaHOBOYHBIN MEILIOK;

- OTBEpTKa;

- KpecToBas OTBEPTKA;

- otBeptka Torx T-20 (MmomeHT 3aTspkku: 1 Hm);

- otBeptka Torx T-30 (MmomenT 3aTspkku: 1 Hwm).

4.2 BsIkiIO4YeHHE cEpBEpa

4.2.1 Cepsep npeaHa3zHaueH JUIsl HEIPEPHIBHOM AKCIUTyaTanuy. Kak nmpaBuiio, BHIKIIOUEHNE
cepBepa TpedyeTcs it ero 00CIyKUBAaHHS WM TIEPEMEIECHUS.

4.2.2 TloaroToBka K BBIKIIFOUEHHUIO

[lepen BBIKIIOYEHHEM MMUTAHUS YOSAUTECH, YTO BCE JAaHHBIE COXPAHECHBI.

[Tocne BBIKITIOUEHHSI BCe CIIYKObI OyIyT HpeKpalleHbl, MOATOMY Iepell BBIKIIOUEHHEM
yOenuTech, 4To BCe CIIy>KOBI Ha CepBEpe OCTAHOBJICHBI WIIM IEPEHECEHBI Ha APYTHE CEPBEPHI.

4.2.3 MeToasl KOPPEKTHOT'O BBIKJIIOUEHMSI CEpBEpA

CymiecTByeT HECKOJIIBKO CIOCOOOB OTKIIIOYEHHUSI MHUTAHUS B 3aBUCUMOCTU OT Pa3jIMYHBIX
YCIIOBHH.

Crmoco6 1 — 3aBepmmre paboTy B ONEPAlMOHHOW CcHCTEME B  CIEAyIOLIeiH
II0CJIEOBATENBHOCTH:

1) IoaxirounTe K cepBepy MOHUTOP, KIABUATYpy M MBIIIb CTAHAAPTHBIMU KaOEIsIMH C
COOTBETCTBYIOLIUMH COEAMHUTEISIMU U BBIKIIIOUUTE CEPBEP C MOMOILBIO TEPMHUHAJIA MOHUTOPA.

2) OtcoenuHuTe Kabenb MUTAHUS MEXKITY CEPBEPOM U CETHIO AIIEKTPOCHAOKEHHUS.

Crioco6 2 — 00bIYHOE BBIKIIIOUEHHE MUTAHHUSI HAXKaTUEM KHOIKU BBIKIIOYeHUs (Homep | Ha

pUCYHKe 2):
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1) CepBep BkiIIO4YEH (MHAMKATOP MUTAHUS CBETUT 3€JIeHbIM). KpaTKOBpEMEHHO HAXKMUTE
KHOTIKY BKJIIOUCHHS/OKUIAHUS Ha NepeaHel nanenu. MHaukaTop nUTaHus NepecTaHeT CBETUTh, U
cepBep BBIKIIOYAETCS B OOBIYHOM PEKUME.

2) OtcoenunuTe Kabenb MUTAHUS MEXKITY CEPBEPOM U CETBIO AIIEKTPOCHAOKEHHS.

Croco6 3 — mpuHYOUTENIbHOE BBIKIIOUYEHHE (HE PEKOMEHAYETCs) Ha)KaTWeM KHOIIKH
BBIKIIIOUeHUs (HoMep | Ha pucyHke 2):

1) CepBep BkIIOUEH (MHIUMKATOpP MUTAHUS CBETUT 3eieHbIM). Haxkmure U yaepkupaiite
KHOTIKY BKJIIOUCHHSI/OKUIAHUS Ha NepeaHel nanenn. MHIukaTop nUTaHus MepecTaHeT CBETUTh, U
cepBep BHIKIIOYAETCS B IPUHYIUTENEHOM pexkume 6e3 yBenomienus OC.

2) OtcoeaunuTe Kabenb MUTAHUS MEXKITY CEPBEPOM U CETBIO AIIEKTPOCHAOKEHHS.

HpI/IMCLIaHI/IC — HpI/I pa60Te B HITAaTHOM PCKUMC NPHUHYAUTCIBHOC OTKIIIOYCHUC IMUTAHUA HEC
PEKOMEHTyeTCS.

Croco6 4 — mporpaMMHBIMH CpEACTBaMH, IyTeM HACTPOHKM (YHKIMU «YIpaBlieHHE
nuTaHuem» B BeO-uHTepdeiice BMC B cnenyronieii mocieoBaTeIbHOCTH:

1) Boiigure B Be6-unTepdeiic BMC.

2) Otkpoiite BKIaIKy « YIIpaBiIeHUE MUTAaHHUEM», YTOOBI IIEPEHTH Ha CTPAHHUILY YIIPABICHHS
IIUTAHUEM.

3) Haxxmute KHONKY «BBIKIIOUUTHY», YTOOBI 3aBEPIIUThH BHIKIIOUECHHE.

4) OtcoenuHuTe Kabenb MUTAHUS MEXKITY CEPBEPOM U CETHIO AIIEKTPOCHAOKEHHUS.

Croco6 5 — mporpaMMHBIMH CpeACTBaMU MpH mnomouy kKomaunael IPMI, Hactpous
yAaJEHHYIO KOHCOJb CIEAYIOUM 00pa3oM:

1) Boiigute B yqaJeHHYI0 KOHCOJIb M BBEAUTE KOMaHY:
ipmitool -H BMC_IP -U username -P password -I lanplus raw 0 2 0

2) OtcoeauHuTe Kabenb MUTAHUS MEXKITY CEPBEPOM U CETBIO AIIEKTPOCHAOKEHHUS.

4.3 BxmiroueHue cepsepa

4.3.1 Bxurouenue cepBepa He00X0IUMO TTOCIIE MOHTaXka €ro Ha 00BEKTE IKCIUTyaTalluy I
MIOCIIE 3aBEPIICHUS 00CITYKUBAHMUS.

4.3.2 TToaroToBka K BKIIOUEHHUIO

[lepen BkIIOUEHHMEM HEOOXOIUMO MPOBEPHUTH, UTO CEPBEP MPABUIHHO CMOHTUPOBAH U BCE
€ro BHYTPCHHHE KOMITOHEHTHI YCTAHOBJICHEI.

[MoaxmounTh cepBep K CeTH 3JeKTpocHaOkeHHs. [lociae moAKIIOYeHUsT 3IeKTPOUTaHHS

CepBEp HAXOIUTCS B PEKUME OKUJAHUS (MHAUKATOP MUTAHUS MUTAET 3€JICHBIM I[BETOM).
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4.3.3 CniocoObl BKIIIOYECHHUS CepBEpa

CymiecTByeT HECKOJBKO CIOCOOOB BKJIFOUEHHUS MUTAHHUA B 3aBUCHMOCTH OT Pa3IMYHBIX
YCJIOBUH.

Croco6 1 — KpaTKOBpEMEHHO Ha)KMUTE KHOTIKY BKITIOUEHUS/0KHUIaHHS Ha TIEpeTHEH TaHeH
(momep 1 Ha pucynke 2). HIuKaTop MUTAaHUS BKIIOYUTCSA M OyAET CBETUTH 3€JICHBIM IIBETOM, YTO
YKa3bIBaE€T Ha yCIIEIIHOE BKJIIOUEHUE CEPBEpA.

Croco6 2 — mporpaMMHBIMH CpEACTBaMH, IyTeM HACTPONKM (YHKIHMU «YIpaBlieHHE
nuTaHuem» B BeO-uHTepdeiice BMC:

1) Boiigure B Be6-unTepdeiic BMC.

2) OTtkpoiiTe BKIAIKy «YIIpaBlieHUE MTUTAHUEM ), YTOOBI IEPEHTH Ha CTPAHUILY YIIPABICHHS
MIUTAHUEM.

3) Haxwmure kKHOTIKY « BKIFOUUTBY, 4TOOBI BKITIOYUTH CEPBEP.

Croco6 3 — mporpaMMHBIMU CpeICTBaMH, NpU nHomouu komanasl IPMI, Hactpous
yAaJEHHYIO KOHCOJb CIEAYIOUMM 00pa3oM:

1) Boiigute B yqaJeHHYIO KOHCOJIb M BBEAUTE KOMaHY:

ipmitool -H BMC_IP -U username -P password -I lanplus raw 0 2 1.

Hp HMEUYaHucC - BkioueHne CCPBCPa MOCJIC NOAKITHOYCHUSA Kabenei QJICKTPONHUTAHUSA ITPOUCXOAUT

cryctd 2-3 MUHYTBI, HEOOXOOUMBIX 1715 3arpy3ku BMC.

4.4 JlemoHTax cepBepa

YrtoObl IEMOHTHPOBATH CEPBEP U3 CTOWKH, CIIEAYIHTEe HHCTPYKLIUU:

1) Beixmmounte cepsep. [logpoOHbIe HHCTPYKIIMH CM. B 4.2 TaHHOTO PYKOBOJICTBA.

2) OTCOCIMHHTE BCE BHEITHUE KAOCIIH.

3) CormacHo pucyHKYy 19 OTKpoHTE 3aMOK Ha MOHTQ)XHOM IIPOYIIMHE, C IIOMOILBIO
KPECTOBOW OTBEPTKU OCNaObTe HEBBINAAAIONINI BUHT BHYTPH.

4) MeaneHHO BHITAIIUTE CEPBEP U3 CTONKH (IIKada) 1Mo HAMPABIISIOIINM.
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Pucynok 19 — M3BneueHue cepBepa U3 maccu CTOMKY (mkaga)

5) PasmectuTe cepBep Ha YUCTOM, YCTOMYMBOM aHTHCTATUYECKOM CTOJIE JJIsi YCTAaHOBKH,
3aMEHBI i 00CITy>KUBaHUSI KOMITIOHEHTOB.

4.5 VYcraHoBka cepBepa

4.5.1 CepBep MOXHO yCTaHaBIMBaTh B MIKapbl ¢ L-00pa3HBIMH U TEIECKOMUYECCKUMU
HaTPABISIONUMHU.

Illpumeuanus:

- Cepsep — msdcenoe u 0opozocmosiyee 060pyOOSaHUe, NOINMOMY DEKOMEHOYemcs: €20
VCMAHABIUBAMb MUHUMYM 8080eM, UYMOObL U3bexHcamv Mpasm Uiu NOBPeNCcOeHUss 000pyO008anus 8
pesynbmame naoeHus.

- [Ilpu ycmamnoeke u Oemonmaoice cepeepa Haodegaime 3aWUmHble NEPYAMKU 60 U30eHcaHue
mpaem.

4.5.2 YcraHoBka cepBepa Ha L-00pa3Hble HanpaBiIsIOIue

VYcTaHOBKY cepBepa BBINOIHATH B CIEAYIONIEH MOCIe10BaTEIbHOCTH:

1) YcranoBuTe HampaBIIsIIOLIUE.

JleBasi u mpaBasi HAMPABIAIOIINE OTIIMYAIOTCS. BeTaBbre mocienoBarenbHo 3aaHI0I0 (1 Ha
pucynke 20), 3areM nepenHioro (2 Ha pucyHke 20) 4acTy HAMPABISAIOMICH B KBapaTHBIC OTBEPCTUS
BEPTHKAJILHOTO KpOHIIITEHHA ImKada 10 menyka pukcaTopa.

C IIOMOIIIBIO erCTOBOﬁ OTBCPTKU 3aTAHUTC BUHTHI HAIIPABJIAIOMIUX.
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Pucynok 20 — YcTaHOBKa HalpaBIIsIFOIINX
2) IlocraBbTe cepBep Ha HaNpaBIAIOLINE, 3aTEM 33/JBUHBTE 10 HAIMPABISAIOIIMM BIIyOb
mkada (3 Ha pucyHke 21) 10 Tex mop, moka KperIeHus IepeIHel TaHelu cepBepa o 00eMM CTOPOHA
HE NPUONU3ATCA K KBaJPAaTHBIM OTBEPCTUSAM BEPTHUKAIBHBIX IEPEIHUX KPOHIITEHHOB ImIKada.
3) OtkpoiiTe KpBIIIKM MOHTA)KHBIX NPOYIIMH IEepeaHel maHenu cepsepa (cM. 4 U 5 Ha

pucyHKe 21) 1 3aKpyTUTE HEBBINAAAIONINE BUHTHI OTBEPTKOM.

\,
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Pucynok 21 — YcraHoBKa cepBepa Ha HampasJsitolnue mkada
4.5.3 YcraHoBKa cepBepa Ha TEJIECKOIIMYECKUE HAIIPaBIIAIOIINE

yCTaHOBKy CCPBCPaA BBITIOJIHATH B CJIC):[y}OH_ICﬁ nOoCICOA0OBATCIbHOCTH !



ATpM HUTWU CepBepbl.TPUHUTI.PE

4.5.3.1 YcraHOBHUTE HaPABIAIOLIHUE.
JleBasi M mpaBas HalpaBIISIOLINE OTINYAIOTCA. BeTaBbre mocnenoBarenabHo 3aaH010 (1 Ha
pucyHKe 22), 3aTeM NepenHioo (2 Ha pucyHke 22) 4acTH HarpaBisIoNIel B KBAaJApaTHbIE OTBEPCTHS

BEPTUKAIBHOTO KPOHIITEHHA 1IKada /10 mendka (pukcaropa.

Pucynok 22 — YcraHoBka HanpaBJIsIOMINX
CnBunbTe (pUKCaTOp B HANpaABICHUU CTpenkH (3 Ha pucyHke 23) BBIABUHBTE JIEBYIO H

IIPaBYI0 BHYTPEHHUE IOJBUKHBIE PEIIbCHI HAIPABIISAIOIIMX.

Pucynok 23 — YcraHoBka HanpaBJIsIOMIMX
JlocTanbTe BHYTpPEHHHUE MOJBHXKHBIE PEJIbChl U3 HANPABISIIOUIUX. 3aTEM YCTAHOBUTE UX

COIVIACHO PUCYHKY 24 Ha JIeBOIl M MpaBoOi CTOPOHAX KOpITyca cepBepa (JieBasi U IpaBasi BHyTPECHHUE
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MOJBIKHBIE PEIBCHl OTIAMYAIOTCA ApPYyr OT JApyra) M 3aKpenuTe BUHTAMU M3 KOMIUIEKTa C

MPUHAJICKHOCTAMMU.

Pucynox 24 — YcraHoBKa BHYTPEHHHUX HOABMKHBIX PENIbC Ha KOPITYC cepBepa
4.5.3.2 Ycranosure cepBep B mkad.
[lepen ycraHoBKOM HEOOXOAMMO YOEAMUTHCS, YTO HANPABIAIOMIKE B IIKady U BHYTPEHHHE
MOJIBIKHBIE PENIbChl Ha KOpIyCe cepBepa Halle)XHO 3akperuieHbl. [logHumuTe cepmep, 3aBeauTe
KOHIIBI BHYTPEHHUX MOABIJKHBIX PENIbC B HANpaBISIONINe. 3aBHHBTE CEPBEpP TOPU30HTAIBHO MO

HANPABISIONUM B 1IKad (CM. pUCYHOK 25).

Hpumeuanue — Ilpu evinonnenuu pabom, CEA3AHHLIX C NOObLEMOM cepgepa HeoOX00UMO
VUUMBIBAMb HOPMbI HOOBEMA MANCECIU C PA30GLIM NepeMeujeHueM npu 4epedosanui ¢ 0py2ot pabomoti 0o

2 pas 6 uac: 0 myxcuur — He bonee 30 ke; 0ns sHcenuyun — He bonee 10 ke.
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Pucynok 25 — YcraHoBka cepBepa B HallpaBJISIOIINE
CnBunbTe (PUKCATOPHI B HAPABJICHUH, YKa3aHHOM CTPEJKOi (6 Ha pucyHKe 20), U BCTaBbTE

cepBep B mKad 10 ymopa.

Pucynok 26 — YcranoBka cepBepa B mkad

4.6 3ameHa KOMILUIEKTYIOLIUX CEpBEpa

4.6.1 IlonroroBka

3apaHee TPUMUTE AHTUCTATHUYECKHE MEPBI: HCIOJB3YWTE AHTHUCTATUYECKYIO OJCKIY,
AHTHCTATUYCCKUN Opacier, MOAKIIOYUTE TPOBOJ 3a3eMIICHUS K KJIEeMME KOHTypa 3allUTHOTO

3a3CMIJICHU .
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PexoMeHyeTcst CHATH WK YOPAaTh MO OJIEXKTY TOKOIIPOBOASIIUE MPEAMETHI, HAXOISAIIUECS
B HETMOCPEACTBEHHOH OJIM30CTH OT BBIMOJIHSAEMBIX OIEpanuii (Hampumep, IOBEIHPHBIC W3CIHS,
4achl).

[Tepen 3ameHoit peraneil MpoBephTE Pa3bEMHBIE COCAUHEHHSI HA TMPEAMET OTCYTCTBUS
MOBPEKICHHSI KOHTAKTOB WJIM TOCTOPOHHUX TMPEAMETOB (HAmpUMeEp, MOTHYThIE KOHTAKThl WIIH

IIOCTOPOHHUE NPEAMETHI Ha pa3beEME).

4.6.2 CHaTHE U yCTAaHOBKA KPBIILIKK KOpITyca

4.6.2.1 JleMOHTa)x KpBILIKH KOpITyca MPOBOAUTH B CIIEIYIOIIEH MTOCIE0BATENBHOCTH!

Brixmounrte cepsep. [TogpoOHbie HHCTPYKLIUU CM. B 11. 4.2.

OTCOGI[I/IHI/ITG BHEIITHUE KaOeIIH.

W3Bnexute cepsep u3 mkada (cm. 1. 4.4).

C moMoIpI0 KpecTOBOH OTBEPTKM OCIA0bTe CTOMOPHBIM BHHT KpbIIKK (cM. 1 Ha
pucyHke 27).
- Haxwmure Ha GpuKcaTop KpBIIIKH — IOAHUMETCS pbluar ¢pukcaropa (cM. 2 Ha pucyHKe 27).
- YnepkuBas peryar pukcaropa, NOTSHUTE Ha3a/l, MOKa KPBIIIKA He BBIMIET U3 mnasa (cM. 3

Ha pUcyHke 27).

Pucynok 27 — CHsATHE KPBILIKY KOpITyca
4.6.2.2 YcTaHOBKY KPBIIIKK KOPITyCa IPOBOAUTH B CIEIYIOLIEH MOCIEI0BATEIbHOCTH:
- Pacnonoxure KpbllIKy Kopmyca Ha pacctosHuu 10-15 MM OT Kpasg NMOBEpXHOCTH
JMCKOBOTO OTCEKa (YTOOBI OOKOBBIE BBHICTYIIBI KPBIIIKY BOILUIH B Ma3bl KOPITyCa) U CABHUHBTE KPBIIIKY

KopIyca Brepea o ynopa (cM. 1 Ha pucyHke 28).
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- Haxwure Ha pukcarop (cMm. 2 Ha pucyHke 28).

- 3akpyTHTEe CTONOPHBIN BUHT (CM. 3 Ha pucyHke 28).

Pucynok 28 — YcraHoBKa KpBILIIKH KOpILyca
- YcranoBuTe cepsep B mkag cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxutounre cepBep comiacHo 1. 4.3.

4.6.3 3ameHa HaKONUTENSA

4.6.3.1 H3BneueHue HaKOMUTENSA

CepBep noaaepKUBAET TOPSUYIO 3aMEHY HAKOTIUTEINEH.

Ilepen u3BIEUEHHMEM HAKOMMTENS IPOBEPHTE €r0 COCTOSHHE C IMOMOINBIO HMHIMKATOPa
COCTOSIHUSI HAKOTIMTEJISI, YTOOBI OIPEIeTUTh, MOXKHO JIM €ro u3Bjeyb. [lonpobuyto uHpopmaiuio 0o
MHAMKATOpax cM. B II. 3.4.3.

W3BreknTe HaKONUTENb, CELYsI UHCTPYKIHHU (CM. PUCYHOK 29):

1) HasxmMuTe KHONKY OJOKMPOBKH MAHETH HAKOTIUTEIIS.

2) IlaHenb HaKOMIUTEIISI aBTOMAaTHYECKU TIOHUMETCS U BBIIBUHET €T0 MO HAPABIISIONIIM.

[Ipu n3BNECUCHNH MEXaHMUECKOTO HAKOTUTEIS MTOCJIe OTKPBITUS MAHEIH CHayalsla BBITSHUTE
ero Ha 3 cM, 4ToOBl OTCOEAMHUTH OT pa3beMa KOp3WHBI cepBepa. 3aTeM IOJOXKAUTE HEe MeHee
30 cexyH[I, TOKa €ro MarHUTHBIN AUCK HE EpeCcTaHeT BPAIIaThCs, a 3aTEM U3BJICKUTE HAKOTIUTENb U3

KOp3HHBI.
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Pucynok 29 — 13BneueHne HakonuTemns
4.6.3.2 YcTaHOBKA HAKOIIUTEJS
Pexomennyercsi ycraHaBnuBaTh Hakonurtenan Oe3 wuHdopmamun RAID. Haxonwurensb
MOJJIEP’KUBACT TOPSUYIO 3aMEHY.
YcTraHOBHTE HAKOIIUTEINb, CIIEAYSI HHCTPYKIMHU (cM. pucyHok 30):
1) CoBMecTUTE HAaKOMIUTENb C HAPABIISIONIMMH KOP3UHBI U BCTaBBTE €T0 JI0 yIopa.

2) 3akpoiiTe maHeab HAaKOIUTEIS.

Pucynok 30 — YcranoBKka HaKOnUTENs
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4.6.4 3amenHa Ooka TUTAHHS

4.6.4.1 V3BneueHue OIOKa TUTAHUS

CepBep mopnepkHBAaeT YCTAaHOBKY JBYX OJIOKOB INUTAaHHUS C BO3MOXKHOCTBIO TOpsSYeH
3aMEHBI.

BrInonHuTe MOArOTOBUTENBHBIE ONepanuu (IpH He0OXOAUMOCTH):

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Kabenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

W3Briekute OJI0K MUTAHUS B CIAEAYIONIEM MOpsiAKe (CM. pucyHok 31):

1) IlogauMuTe pyuKy O10Ka MUTAHUS.

2) HaxwmuTe Ha (hukcatop O10ka muTaHUs, 4TOOBI pa30JIOKUPOBATH €TO.

3) OnHOBpPEMEHHO yIepKHUBasi PyUKy U (PUKCATOP, BHITAIIUTE OJIOK MUTAHUS U3 CIOTA.

Pucynok 31 — Cusitue 610ka muTaHUS
4.6.4.2 YcraHoBka 010Ka MUTaHUS
Jlyis ycTaHOBKH OJIOKa MTUTaHUS BCTaBBTE €r0 B CJIOT JI0 YIOPA, MIOKA HE YCIBIIIUTE MIEITY0K

¢dukcatopa (cM. pucyHok 32).
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Pucynok 32 — YcraHoBka 00ka TUTaHUS
Ecnu He mnanupyeTcs IpoBOIUTH IPyTrHe padOTHI ¢ CEPBEPOM, YCTAHOBHUTE €r0 Ha MECTO,

ClIelysl UHCTPYKLMAM:

YcranoBure cepBep B mkad cornacHo 1. 4.5.3.2.

IMopxirounTe BHENIHNE KAOETH.

Bxurounte cepep cormacHo 1. 4.3.

4.6.5 CHaTHE 1 YyCTAaHOBKA KPBILLIKHA BO3YyX0BOJA

4.6.5.1 [leMOHTax KOXYyXa BO3yXOBOJa BBIMOJIHSATh B CIAEAYIOIIEH MMOCIEA0BATEIbHOCTH:
- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Kabenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpbILIKY KOpITyca.

- YnepkuBas KOXyX BO3/1yXOBOJIa 00EUMH PyKaMH B IOJIOKECHUH, TOKa3aHHOM Ha PUCYHKE

33, MOJHUMHUTE €TO BBEPX, YTOOBI OTACIUTH OT 6 TOYEK KPEIUICHHUS K KOPITyCY.
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Pucynok 33 — CHATHE KOXKyXa BO31yX0BO/Ia
4.6.5.2 YcTaHOBKY KOXKyXa BO3/1yXOBOZA BBIIIOJHATH B CIEAYIOLIEH MOCIEI0BAaTEIbHOCTH:
- CoBMecTuTe 5 TOYEK KpEIUICHHWS Ha KOpIyce, BCTABBTE YCTAHOBOYHBIA MTH(PT B

CCPCANHC KOPITyCa BEHTHUIIATOPA U IIOMCCTUTC €0 BCPTHUKAJIBHO, YTOOBI 3aKpCIUTD.

Pucynoxk 34 — YcranoBka Koxyxa BO3yXOBOJa
- YcTaHOBUTE KPBIIIKY KOpITyCa.
- YcranoBuTte cepBep B mkad cormacHo m. 4.5.3.2.
- TlomkmrounTe BHEITHUE KaOEIH.

- BxurounTte cepBep cornacHo 1. 4.3.
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4.6.6 3ameHa BO3ayXoBo/Ia OJIOKA MUTAHUS

4.6.6.1 JlemoHTaxx BO3IyXoBOoAa OlOKa TMHTAaHUSA BBINONHATE B  CIEAYIOIIEH
II0CJIEOBATENBHOCTH:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBILIKY KOpITyca.

- Haxwmure Ha dukcarop (1 Ha pucynke 35) u He oTIyCKaiiTe.

- CHaBHMHBTE BO3IYXOBOJ IO TOPH3OHTAIU JUIsI BEICBOOOXKACHUS U3 OOKOBBIX IITHIPEBBIX

3aIleToB, 3aTeM MOAHUMUTE BBEPX, KaK MMOKa3aHO HAa PUCYHKe 35.

Pucynok 35 — CHATHe BO3ayxX0BoAa OJI0Ka MUTAHUS

4.6.6.2 YcTaHOBKY BO3IyXOBOAa OJOKa TNHTAaHHUA BBIIONHATH B  CIEAYOIIEH
MOCIIEIOBATEIILHOCTH:

- YcTaHoBUTE BO3AyXOBOJ OJ0Ka MUTAHUS HA MECTO.

- HapaBute Ha HampaBIAIONIYIO BO3AYXOBOAA BHYTpPb JI0 IIENYKa U 3aUKCUpPYHTE ee B
OOKOBBIX IITHIPEBBIX 3aleNax (CM. pUCYHOK 36).

Ecnu He mnaHupyeTcst IpOBOAUTE JIpyTrue paboThl C cepBepOM, YCTAHOBUTE €ro Ha MECTO,
CIIeysl UHCTPYKITUSIM:

- YCTaHOBUTE KPBILIKY KOpIIyCa.

- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.

- TlonkimrounTte BHENIHUE KaOEIH.

- Bxutounre cepBep comiacHo 1. 4.3.
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Pucynok 36 — YcranoBKa BO3yX0Bo/a OJ0Ka TUTAHUS

4.6.7 3ameHa BEHTUJISATOPOB

4.6.7.1 KoHcTpyKIusi cepBepa MHpeaycMarpuBaeT BO3MOXKHOCTb TOpSYEl 3aMeHbl, Kak
OZIHOTO BEHTHJISATOPA, TaK M BCEro OJIOKa BEHTHJIITOPOB.

4.6.7.2 ]JleMOHTaXx BEHTUJISITOPOB BBITNOJIHATH B CIEAYIOLIEH 110CIE10BATEIbHOCTH:

- BrikimounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. . 4.4).

- CHuMuTE KpBIIIKY KOpITyca U KOXKYX BO31yXOBOJA.

- Jlns 3ameHbI Bcero 6510ka BEHTHWJIATOPOB MOJHUMHTE (PUKCATOPBI ¢ 00X CTOPOH OJI0Ka
(1 Ha pucynke 37). 3aremM monHUMUTE OJIOK BEHTUISATOPOB BBEpX (2 HA pucyHKE 37).

- Jlns 3aMeHBl OHOTO BEHTWJIATOpA HAXXMUTE U yAep)KHUBaiTe (ukcarop Ha OOKOBOU
cropone BeHTuiATopa (1 Ha pucynke 38). OnHOBpEMEHHO BHITACKUBANTE BEHTWISITOP U3 CIIOTA BBEPX

(2 nHa pucyske 38).
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Pucynok 37 — Cusitue 010Ka BEeHTUJIATOPOB
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Pucynok 38 — JleMOoHTak OTHOTO BEHTUJIATOPA
4.6.7.3 YcTaHOBKY BEHTHUJISTOPOB BHITIONHATH B O0OPAaTHOM MOCIIEIOBATEIHHOCTH:

- IlomecTHuTe BEHTWIATOP B CJIOT, 33IBUHBTE BHU3 J0 XaPaKTEPHOTO MIETYKa (CM. PUCYHOK

39).

- Ilomecture GJIOK BEHTHIISTOPOB BEPTUKAILHO B CIOTHI C 00EMX CTOPOH KOpITyca. 3aTemM

orycTuTe (PpuKcaTophl ¢ 00EMX CTOPOH OJI0KAa BEHTHISTOPOB (CM. pucyHok 40).
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Pucynok 40 — YcranoBka 010Ka BEeHTUIIATOPOB

Buumanue!
YcTraHaBIMBATh BEHTWISITOPBI CJIeIyeT C OCTOPOKHOCTHI), YTOOBI He TOBPEIHUTH

pa3beMbl.

Ecnu He mnaHupyeTcst IpOBOAUTE JIpyTrue paboThl C cepBepOM, YCTAHOBUTE €ro Ha MECTO,
CIIeysl UHCTPYKLUAM:

- VYcTaHOBUTE KOXKYX BO3yXOBOJA M KPBILIKY KOpITycCa.



A TpunntH WE———

YcranoBure cepsep B mkad cornacHo 1. 4.5.3.2.

IMopxirounTte BHENIHUE KAOETH.

Bxurounte cepBep comiacHo 1. 4.3.

4.6.8 3amena OdkruieiiHa

4.6.8.1 CusTHe O3KIUICITHA BBINOIHATH B CICAYIONICH MMOCIIEI0BATEIbHOCTH:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- /3BiekuTe Bce HAKOMUTEH U3 KOP3UH.

- CHuMuTE KpbILIKY KOpITyca.

- CHuMHTE KOXXyX BO3IyXOBOJA.

- CHuMuTe OJOK BEHTUIISITOPOB.

- OrcoeauuuTe Bce kKabeau oT O3KILIeiiHA (00bEIMHUTEILHOM TUIaThl HAKOITUTEIIEH ).

- Jlocranbre ukcaropsl u moBepHUTe WX Ha 180° MPOTUB YaCOBOI CTPENKH, TOKA OHU HE
3acronopurcs (1 Ha pucyHke 41).

- VnepxuBasi GPUKCATOPBHI, HIOTHAMHTE OIKIUICHH BEPTHKAIBHO, YTOOBI OTCOCTUHHUTH €€ OT

KpEIUIEHUH, 3aTEM BBIHBTE €€ Ha3aJl U TOPU30HTAIBHO (2 Ha pUCYHKeE 41).

Pucynok 41 — Cusitue 63kIuieiina

4.6.8.2 YcraHOBKy OdKIUIeliHa BBIIOIHATH B CJIEAYIOIIEH MOCIE0BaTEIbHOCTH:
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- VYnepxxuBas (puUKcaTOpbl, MOMECTUTE OIKIICHH B a3 M OMYCTHTE IO HAIMPABISIOIINM
BHM3 10 ynopa (1 Ha pucynke 42).
- Haxwmure Ha dukcatopsl 1 moBepHUTe UX Ha 180° 10 4acOBOM CTpEJKE 10 CTOMOPEHUS

(2 nHa pucyske 42).

Pucynok 42 — YcraHoBka OdKIieitHa
- TlonkmiounTe Bece Kabenu K O3KIIICiHY.
- YcraHoBuTe OJIOK BEHTUJIATOPOB.
- YCTaHOBUTE KOXKYX BO3yXOBOJA.
- YCTaHOBUTE KPBILIKY KOpIIyCa.
- YcTaHoBUTE B KOP3UHBI U3BJICUCHHBIC PAHEE HAKOTIUTEIH.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxurounre cepBep comiacHo 1. 4.3.

4.6.9 3aMmeHa 3aJHETO OTCEKA HAKOIIUTEICH

4.6.9.1 CHumarh 3aJHUN OTCEK HAKOMUTENIEH CIEAyeT B TAKOM MOPSIKE:
- BrikimounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OTcoeauHUTE BHEIIHUE KAOECIIH.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- M3BnekuTe BCE HAKOMUTENN U3 KOP3HMH 3aJIHET0 OTCEKA.

- CHuMuTE KpBILIKY KOpITycCa.
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CHumuTe BO3LyX0BO/ OJIOKA MUTAHMS.

OTCOCI[I/IHI/ITQ Kabeu oT 3aJIHEr0 OTCEKa HAKOIIUTEIICH.

CHumure 3aHIOI0 IMaHCJIb OTCCKa HaKOITUTEIICH.

- C moMoIIbI0 KPecTOBOM OTBEPTKH OCiIa0bTe 2 KPENeXHBbIX BUHTA Ha 33aJHEM OTCEKe
Hakorurenei (1 Ha pucyHke 43).
- AKKypaTHO CIIBUHBTE KPBILIKY OTCEKa, YTOObI OCBOOOIUTH €€ U3 MITHIPEBBIX (PUKCATOPOB,

Y IOIHUMHUTE BBEPX (2 HA pucyHke 43).

Pucynoxk 43 — CHsiTre 3aJHETO OTCEeKa HAKOMUTENeH
4.6.9.2 YcTaHOBKY 3aJHETO OTCEKAa HAKONMTEIEW  BBINOJIHATH B  CIEAYHOIIEH
II0CJIEOBATENBHOCTH:
- BcraBbTe KpBIIIKY 33/IHET0 0TCEKa HAKOMUTENEH B IITHIPEBbIE (DUKCATOPHI, KaK MOKa3aHO
Ha pUCyHKe 44.

- C noMo11bI0 KPECTOBOM OTBEPTKU 3aKPYTHUTE 2 KPETIEKHBIX BUHTA (2 HAa pUCYHKE 44).
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Pucynok 44 — YcraHoBKa 3aJHETO OTCEKA HAKOMUTENEH
- ToakmrounTe 3aHUI OAKIUICHH K OTCEKY HAKOTUTEICH.
- ToaxmrounTe Kabeau K OTCEKYy HAKOMHUTEIEH.
- YcTaHOBUTE BO3yXOBOJ OJIOKA MUTAHHUS.
- YCTaHOBUTE KPBILIKY KOpIIyCa.
- YcTaHOBUTE B KOP3UHBI U3BJICUCHHbBIE PAHEE HAKOIIUTEIH.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkmrounTte BHENIHUE KAOEH.

- Bxutounre cepBep comiacHo 1. 4.3.

4.6.10 3amena moxyns 3PCle

4.6.10.1 JemonTax moaynst 3PCle BBINOMHATD B CIEAYIOIIEM MOPSIKE:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBIIKY KOpITyca.

- Orcoenunure Bce kabenu, nonkiatoueHHbIe K Moxyiio 3PCle.

- Tlomnumure Quxcartop Momyins, nmoBepHUTe ero Ha 180° MPOTHUB YACOBOM CTpENKH J0
MOJIOKEHUS 3HaUYKa Pa30IOKUPOBKU — (PUKCATOp aBTOMaTndecku nmoguumMercs (1 u 2 Ha pucynke 45).

- YnepxuBas MOAYJb 10 KpasiM, IOJHUMUTE €0 LIEIMKOM BBepX (3 Ha pucyHKe 45).
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anticlockwise

Pucynoxk 45 — Jlemontax moxnyins 3PCle

4.6.10.2 YcranoBky wmoxayns 3PCle BBIMONHATE B OOpaTHON MOCIIENOBATEIHHOCTH
CIIEIYIOIIUM 00pa3oM:

- BcraBere momyns 3PCle B mocagoyHoe MECTO W TMOAHMMHUTE (UKCATOP COTIIACHO
PHUCYHKY 46.

- Haxwmute Ha ¢ukcarop u mnoBepHuTe ero Ha 180° mo YacoBol cTpenke, 4TOOBI

3aukcupoBaTh MOAYIb (2 U3 Ha pucyHke 46).

Pucynok 46 — Ycranoska moayins 3PCle

- Tomkmrounte HEOOXOAMMBI KaOETH KTy ThI MpoBoAoB K Mmoayiio 3PCle.
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- YCTaHOBUTE KPBILIKY KOpIIyCa.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxurounre cepBep comiacHo 1. 4.3.

4.6.11 3amena moxyns 2PCle

4.6.11.1 JemonTax moaynst 2PCle BBIOMHATD B CIEAYIONIEM MOPSIKE:
- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Kabenu.

- H3Bnekure cepBep u3 mkaga (cM. . 4.4).

- CHuMuTE KpBILIKY KOpITyca.

- Orcoenunure Bce kabenu, nonkitoueHHbIe K Moxyio 2PCle.

C momoIpi0 KPecToBOM OTBEPTKU OCIA0bTE HEBBIMATAIONINI BUHT HA JICBOW CTOPOHE
moxyist 2PCle (1 Ha pucynke 47).
- Ynepxusas monyib 2PCle o0enmu pykamu, JOCTaHBTE €T0 U3 IITHIPEBBIX (PUKCATOPOB U

MOJHUMUTE BEPTUKATHHO BBEpX (2 Ha pucyHke 47).

Pucynoxk 47 — lemontax moxnyins 2PCle
4.6.11.2 YcranoBky wmoxayns 2PCle BBIMONHATE B OOpaTHON MOCIIENOBATEIHHOCTH
CJIEIYIOIUM 00pa3oM:
- Ilomecture moxyns 2PCle B mocagouHoe MecTo, 0OECIeUrB MONaJaHie B IITHIPEBBIC

¢dukcatopsl (1 Ha pucyHke 48).
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- C nomoupl0 KpeCcTOBOM OTBEPTKHU 3aTSHUTE HEBBINAJAIOLIMN BUHT HA JIEBOM CTOPOHE

monyis 2PCle (2 Ha pucynke 48).

Pucynok 48 — Ycranoska monyneit 2PCle
- ToakrounTe HEOOXOAUMBI KabeH KIyThI TPoBoa0B K Moxyiio 2PCle.
- YCTaHOBUTE KPBILIKY KOpIIyCa.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KaOEH.

- Bxurounre cepBep comiacHo 1. 4.3.

4.6.12 3ameHna cereBoil kapThl B Moxyie 3PCle

4.6.12.1 Cereyto kapta u3 moayis 3PCle u3Bnekars ciaenyrommm 0opazom:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Ka0elu, B TOM YUCIIE Kabelb OT CETeBOM KapThl.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBIIKY KOpITyca.

- JlemonTupyiire Mmonyns 3PCle.

- Haxwmure Ha ¢ukcatop Momynss M TMOBEPHUTE €ro MPOTUB YaCOBOW CTPENKH IS
pa36iokupoBaHus ceTeBo KapThl (1 Ha pucyHke 49).

- M3Bnekure ceTeBylo KapTy U3 cioTa (2 Ha pucyHKe 49).

- YcTaHOBUTE IEKOPATHBHYIO 3arIylIKy ciioTa (3 Ha pucyHKe 49).
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Pucynox 49 — 1U3zpneuenne ceteBoit kaptol u3 Mmoayis 3PCle
4.6.12.2 YcranoBKy ceTeBoil kapThl B MOAY/lb 3PCle BBINOMHATH B CIEAYIOMIEM MOPSAKE
(cm. pucyHok 50):
- Haxwmute n noBepuute uxcarop Ha moxyine PCle st pa30610KUpOBKH CIIOTA.
- C nomouibr0 OTBEPTKH BBITOJKHUTE JAEKOPATUBHYIO 3aNNIyIIKY CJIOTA.
Byabre 0CcTOpPOXKHBI — Kpasi 3aNJIyHIKH OCTPbIe.
- BcraBbre ceTeBylo KapTy N0 Hamnpasistoum B paiizep moayis 3PCle.

- 3abnokupyiite cereByto kapty B moayie 3PCle gukcaropom.

Pucynoxk 50 — YcranoBka ceteBoit kapTsl B Moayiib 3PCle
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4.6.13 3ameHna cereBoil kapThl B Moxyie 2PCle

4.6.13.1 Cereyto kapta u3 moayis 2PCle u3Bnekarsb cienyrommm oopazom:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Ka0elu, B TOM YUCIIe Kabelb OT CETeBOM KapThl.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBIIKY KOpITyca.

- JlemonTupyiire Mmonyins 2PCle.

- C moMo1IbI0 KpeCcTOBOM OTBEPTKU OTKPYTUTE BUHT C IPaBoii cTopoHsl (1 Ha pucyHke 51).

- Bprramure cereByto kapty PCle ropuzoHTaibHO B HallpaBIIEHUU CTPEIKHU (2 HA pUCYHKE
51).

- YcTaHOBUTE JEKOPATHBHYIO 3alNIyIIKy cioTa (3 Ha pucyHke 51).

Pucynok 51 — M3Bneuenue cereBoil kapTel u3 Monyis 2PCle

4.6.13.2 YcraHOBKY ceTeBOW KapTel B MOayiab 2PCle BBINOIHATH B CIEAYIOLIEM IMOPSAIKE
(cm. pucyHok 52):

- C moMoIIbi0 KpeCTOBOM OTBEPTKU BBITOJKHUTE JICKOPATHBHYIO 3aNNIYIIKY CJIOTA.

- BcraBbTe ceTeBy0 KapTy 110 HaNpaBISIIOIIMM B paitzep monyns 2PCle.

- C moMoIbI0 KPEeCTOBOW OTBEPTKH 3aKPyTUTE BHMHT, (PUKCHUPYIOIIMN CETEBYIO KapTy B

ciote (3 Ha pucyHKe 52).
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Pucynoxk 52 — YcranoBka ceteBbix kapT B Moayib 2PCle
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4.6.14 3amena cereBoii kapTel OCP

CepBep nonaepKuBaeT ropsdyro 3ameHy ceteBbix kapT OCP.

4.6.14.1 Ceresyto kapty OCP u3Bnekars U3 cepBepa CIeAyIOIMM 00pa3oM:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenunuTe BHEIIHUE KaOenu, B TOM uuciie Kabenb ot ceteBoit kapTsel OCP.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- C noMo1ipto KpecTOBOM OTBEPTKU OTKpYTHUTE BUHT (1 Ha pucynke 53).

- VYnepxuBas cereByto kapTy OCP 3a neByro CTOpOHY U BUHT 00EUMU pyKaMHU, BBITALIUTE

€€ TOPU30HTANIBHO (2 Ha puUcyHke 53).

Pucynok 53 — 13Bneuenue cereBoit kaptel OCP

4.6.14.2 YcranoBky cereBoit kapTbl OCP BBITIOJIHATH B CIIEAYIOUIEH MOCIEI0BATEIbHOCTH:

- Bcrasste cereByto kapty OCP no nHanpassitornm B orcek OCP cepsepa 1o ymnopa.

- C moMmoIibpi0 KpeCTOBOM OTBEPTKH 3aKPYyTHTE BHHT I10 YaCOBOM CTPENIKE (CM. PUCYHOK
54).

- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.

- TloaxmrounTe BHENIHKUE Kabenu, B TOM uucie kabenb k cereBoit kapre OCP.

- Bxutounre cepBep comiacHo 1. 4.3.
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Pucynok 54 — Ycranoska ceteBoii kaptel OCP

4.6.15 3ameHna natel pacmupenus (paitzepa) Tpunutu

JleMOHTaX paiizepa BBIMOJIHATH CISIYIOIUM 00pa3oM:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBILIKY KOpITyca.

- Orcoenunure Kabenu, NOAKIIOYEHHBIE K paiizepam moxayis PCle.

- JlemonTtupyiite monyas PCle.

- C moMoIIbI0 KPeCTOBOM OTBEPTKH OTKPYTHTE 2 BUHTA, (PUKCUPYIOIIUE paii3ep Ha MOIyIIe

PCle, u cHuMuTE €ro BEpTUKAIHHO (CM. PUCYHOK 55).
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Pucynok 55 — JlemoHTax paiizepa

4.6.15.1 YcranaBnuBarh paiizep B 00paTHOM MOCIEI0BATETLHOCTH:

- Pasmecture paiizep Ha nocagouHom mecte monyns PCle u 3adukcupyiite BUHTaMU MpH

MTOMOIIIA KPECTOBOM OTBEPTKOM (CM. PUCYHOK 56).

Pucynoxk 56 — YcranoBka paitzepa B moayns PCle

4.6.16 3amena miarel [OM
4.6.16.1 JemonTax miarel IOM npoBOIUTh B CAEAYIOMIEM MOPSIKE:
- Beikmounte cepsep. [logpoOHbIe HHCTPYKIMH CM. B 1. 4.2.

- OrcoeauHUTE BHELIHUE KAOEIH.
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- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).
- CHuMuTE KpBILIKY KOpITyca.
- CHuMuTE KOXXyX BO3yXOBOJA.

- JlemonTtupyiite monyas PCle.
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- C noMo1bto KpeCTOBOM OTBEPTKHM OTKPYTHUTE HEBbINAA0MMi BUHT Ha Iuiare [OM.

- yI[Cp)KI/IBaSI HGBLIHaI[aIOH_II/Iﬁ BUHT, CHHUMHTC KapTy BBOJ4-BbIBOJad C MITBIPECBOIO

(uKcaTopa U BBITAIIUTE €€ MO/ YIIIOM (CM. pUCYHOK 57).

Pucynok 57 — JlemonTax miarsl IOM

4.6.16.2 YcranasnuBats miary IOM cienyronmm obpazom:

- Haxknonunte mary IOM B noaxosiiee Noin0KeHNE U HAKUMANTE Ha HEE A0 TEX IOp, TIOKa

IITBIpEBbIEe (PUKCATOPBI HE BCTAHYT Ha MECTO (CM. pUCYHOK 58).

- 3akpyTHUTE HEBBINAIAIOIIUIA BUHT.
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Pucynoxk 58 — Ycranoska miarel [OM
- YcTaHOBUTE KOXKYX BO3YXOBOJA M KPBIIIKY KOpITyca.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxurounre cepBep comiacHo 1. 4.3.

4.6.17 3amena paguaTtopa

4.6.17.1 JleMoHTax paauaropa BBITOIHATH CIEAYIOUIMM 00pa3oM:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpbIIKY KOpITyca.

- CHuMHTE KOXXyX BO3IyXOBOJA.

- C nomoupto orBepTku T-20 OTKpyTHTE 2 BUHTA B NOpsAAKE 6—5 COIIaCHO PUCYHKY 59
(3nauenue kpytsmero momenTa: 1 Hwm).

- 3arem c¢ nomouplo oTBepTkH T-30 oTkpyTtuTe OcTaBumMecs 4 BHUHTAa B IOPSAKE
4—3—2—1 cornmacHo pucyHky 59 (3nauenue kpytsmero momenta: 1 Hwm).

- llogHumuTe paguarop BEPTUKAIBHO BBEPX M IIOJOXKUTE €ro BBEPX JHOM Ha

aHTUCTATUYECKUN CTOJI.
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Pucynoxk 59 — JlemonTtax paguaropa

YcTaHOBKY paauaTropa BHIIOIHATH B CIEAYIOLIEH MOCIe10BaTeIbHOCTH (CM. pUCYHOK 60):

- C nomomsio orBeptku T-30 3akpytute 4 BuHTa B mnopsake 1—2—3—4 (3naueHue
KpyTsmero momenta: 1 Hwm)

- C nomompto orBepTku T-20 3akpyTHTe 2 BHHTA B MOpsAIKe 5S—6 (3HAUCHUE KPYTAIIETO

MoMeHTa: 1 Hm).

Pucynok 60 — YcranoBka paauaropa
- YcTaHOBHUTE KOXKYX BO3YXOBOJA.

- VYcraHOBUTE KPBILIKY KOpITyca.
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- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxurounre cepBep comiacHo 1. 4.3.

4.6.18 3ameHna mpoueccopa
Buumanmue!

Bo u3be:xxanue moBpe:xkIeHHs] MpoLeccOpa WJIM MaTePHHCKON IJIAThl 3aMEeHATh ero
A0JIZKeH TOJILKO ABTOPM30BAHHBII NMepCoOHAJ UM NPodeccHoHATbHbIE cepBepPHbIe HHKEHePbI.

Y6enurtech, YTO yCTaHABJIHBaeMble B cepBep MpoLeccopbl OHOH MOJETH.

YT10o0bl NPEeAOTBPATUTH MNOBPEXkKIEHHE IIEKTPOHHBIX KOMIOHEHTOB CTATHYeCKUM
3JIeKTPUYeCTBOM, Nepe/l padoToii Ha/IeHbTe AHTHCTATHYECKUI Opac/ieT U MOAKIIYNTE APYroi
KOHel OpacJjieTa K KOHTYPY 3allIUTHOTO 3a3eMJIeHUS.

IIpukocHOBeHHEe K KOHTAKTaM pa3beMa MpoLeccopa Ha MATEePHUHCKON mjare M K

KOHTAKTaM mpoueccopa HeaA0IyCTUMO.

4.6.18.1 [IeMoHTax IpoOLIECCOPHI BHITOIHINTE B CIEIYIOLIEM MOPSIIKE:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBILIKY KOpITyca.

- CHuMUTE KOXXyX BO3IyXOBOJA.

- C nomouipto otBepTku T-20 BBIKpYTHUTE 4 BUHTA Ha PajiMaToOpe B CIEAYIOIIEM MOPSIKE
(cM. pucyHok 61): 4—3—2—1 (3nauenue kpyTsmero moMmenra: 1 Hm).

- CHumMmuTe paguatop BMECTE C IPOLIECCOPOM U €T0 KPOHIUTEHHOM (2 Ha pucyHke 61).
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Pucynok 61 — JlemoHTaxk paguaropa v nmpoueccopa
- OTcTerHure YeThIpe TPEYTONbHbBIE (PUKCATOpP KPOHIITEHHA MPOIeccopa, YTOOBI OTACTUTh

paauaTop OT mporieccopa (CM. pUCYHOK 62).

Pucynok 62 — Otnenenue paauaropa ot Mpoleccopa ¢ KPOHIITSHHOM

- H3Bnekure nporeccop 13 KPOHIITEHHA (CM. PUCYHOK 63).
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Pucynox 63 — M3Bneuenue npoueccopa U3 KpOHIITEHHA
- Ilomecrture 3alIMTHYIO KPBILIKY HA OCHOBAHHME COKETA MPOLIECCOPa U TIIOTHO MPUKMHUTE

ee (cM. pucyHok 64).

Pucynok 64 — YcTaHOBKa 3aIIUTHOM KPBIIIKU

4.6.18.2 YcTaHOBKY mpolieccopa BBIIOIHSINUTE B CIEAYIONIECH MOCIeA0BaTEIbHOCTH:
- VYmepxuBas 00€ CTOPOHBI 3allUTHOM KPBIIMIKH, CHHUMHTE €€ C OCHOBaHHUS COKETa

npoiieccopa (CM. pUCyHOK 65).
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Pucynok 65 — JIeMOHTa) 3allIUTHON KPBILIKU
- Ilomecture npoueccop B KPOHIITENH, KaK [TOKa3aHO HA PUCYHKE 66, aKKypaTHO HAKMUTE

najgbllaMu Ha 00€ CTOPOHBI JI0 MIeTYKa (PUKCATOPOB.

Pucynok 66 — YcranoBka nporeccopa B KpOHIITEHH
- IlomecTure panuarop BepTUKAJIbHO Ha MPOLECCOP M 3AIICIKHUTE YETHIPE TPEYTOIbHBIX

¢ukcaropa 1o yriam KpoHIITEHa mporieccopa (cM. pucyHok 67).
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Pucynok 67 — YcraHoBka pajauaropa
- Ilomecture mporieccop ¢ paguaropoM, YCTaHOBJIIEHHBIM BEPTHKAJIbHO Ha OCHOBAaHHUE
COKETa MpoLeccopa MaTEPUHCKON IIATHI.
- Cnomomupto orBepTKH T-20 3aTssHUTE 4 BUHTA HAa PaiuaToOpE B CIAEAYIOLIEM MOPSIKE (CM.

pHUCyHOK 68): 1 >2—3—4 (3HaueHue kpyTsauiero Mmomenra: 1 Hm).

PucyHok 68 — YcraHoBKa mpoiieccopa ¢ paJnaropoM B COKET MAaTEPUHCKOM TUIAThI

YcraHoBute KOXKYyX BO3QYyXO0BO/JA.

YcTaHOBUTE KPBIIIKY KOpITyCa.

YcranoBure cepBep B mkad cornacHo 1. 4.5.3.2.

IloaximrounTe BHEIIHNE KaOeIH.
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- Bxurounre cepBep comiacHo 1. 4.3.

4.6.19 3ameHa onepaTUBHON NaMSATH

4.6.19.1 OneparuBHYyIO IaMATh U3BJIEKaTh U3 Pa3bEMOB MaTEPUHCKOM IUIATHI CIEAYIOIIUM
obpa3zoM:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE KaOenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpBILIKY KOpITyca.

- CHuMHTE KOXXyX BO3IyXOBOJA.

- Haxwmure Ha (ukcaTopbl 1o KpasMm pasbema, 4ToObl pa30IOKUPOBAaTh MOAYJIb HaMSTH
(cm. pucyHok 69).

- AKKypaTHO NOTSIHUTE MOIYJb IAMSTH BBEPX.

Pucynok 69 — M3Bneuenne Moyss NaMsTH
4.6.19.2 YcTaHOBKY MOZyJI€il ONIEPAaTUBHOM NMaMATH BBINOIHSTH B CIEAYIOLIEM MOPSIIKE:
- CoBmecTuTE BBIEMKY Ha HUYKHEM Kpae MOJYJISI IaMSITH C BBIEMKOI Ha CJIOTE€ U BCTaBbTE
MOJyJ1b TAMATH BEPTUKAJIBHO BJIOJIb HAPABJISAIOUINX pa3beMa (CM. pUcyHOK 70).
- Korma momynp miIoTHO BCTaHET B pa3beM, (PUKCATOPHI HAa €ro Kpasx aBTOMAaTHUECKU

3aILEIIKHYTCS.
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Pucynoxk 70 — YcranoBka naMstu
- YCTaHOBUTE KOXKYX BO3yXOBOJA.
- YCTaHOBUTE KPBILIKY KOpIIyCa.
- YcraHnoBuTe cepBep B mkad cornacHo 1. 4.5.3.2.
- TlonkimrounTte BHENIHUE KAOEH.

- Bxutounre cepBep comiacHo 1. 4.3.

4.6.20 3ameHa MaTEepUHCKOMN IJIAThI
Baumanmue!

Bo wu30e:kaHme 3/1€KTPOCTATHYECKOIO pa3psiia MocCJe CHATHS YYBCTBHTEJbHBIX
3J1eKTPOHHBIX KOMIIOHEHTOB € HEHCIIPABHOW MATEPHMHCKON IIAThI INOMECTHTE CHSTHIE
KOMIIOHEHTbI HA AHTHCTATHYECKYI0 padouyIo 1aT()OpMy HJIH B OTAEJIbHBIA AHTHCTATHYECKHIT
NMaKeT.

4.6.20.1 JleMoHTa)x MaTEpUHCKOW IUIaTBl W3 CEpBEpa IPOBOAUTH B CIEAYHOIIEH
II0CJIEOBATENBHOCTH:

- BrikmounTte cepsep. [lonpoOHbIe HHCTPYKIMU CM. B 1. 4.2.

- OrcoenuHuTe BHEIIHUE Kabenu.

- H3Bnekute cepBep u3 mkaga (cM. 1. 4.4).

- CHuMuTE KpbIIIKY KOpITyca.

- CHuMUTE KOXXyX BO3IyXOBOJA.

- JlemonTupyiire moxynu 3PCle
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- JlemoHTHpY#iTE OJIOK BEHTHIATOPOB.

- Jlocranpre u3 Kopiyca OJIOKU MUTAHUS.

- CHHUMHTE BO3YXOBOJ OJIOKA MUTAHUS.

- JleMOHTHpYWTE pagraTop U IpoLEeCCop.

- H3BiekuTe OnepaTUBHYIO MaMsATh.\

- OTKIII0YMTE OT MAaTepPUHCKOMN TUIATHI BCEe KaOEIH.

- C noMouIpI0 KPECTOBOM OTBEPTKH OTKPYTHUTE 2 HEBBINAAAIONINX BUHTA, (PUKCHPYIOLIIX
MaTEpUHCKYIO IIaTy B KOpIyce cepBepa (CM. pUCyHOK 71).

- YnepkuBas MaTEepUHCKYIO TUIATy 3a 2 HEBBINAAAIONNX BUHTA 00EMMU PyKaMH, CIIBUHBTE

€C BAOJIb HAIIPABJIAIOMUX, YTOOBI OTCOCAWHUTD IJIATY OT IITBIPCBBIX (I)PIKC&TOpOB CHU3Y.

O

Pucynok 71 — CHsATHE MAaTEpUHCKOM MJ1aThI
4.6.20.2 YcTaHOBKY MaTE€pUHCKOM IJIaThl BBIMOJIHATD B CIEAYIONICH MOCIE0BaTENbHOCTHU:
Hp umeuanue - Ymobwi y6edumbc;z, umo mamepuHcKas niama YCnanoelena Ha mecmo, nocie
6bINOJIHEHUA I’ZOCJZQ()_)/IOM/[MX 0116])(1111472, HeobxoouMo npunodrmmb ee 3a Heeblnadaiou;ue BUHNIbL 66EPX. Ecau

MamepuHrcKas niama He cosuzaemcsi ¢ mecma, 3nadum yCmaHoeKa npoutiia yCneuHno.

- VYnepxuBas MAaTepUHCKYIO IUIaTy 3a 2 HEBBINAJAIONIMX BUHTa OOCUMH pPyKaMH,
MIOMECTHTE €€ B KOPITYC U CIIBUHBTE BJIOJIb HANPABISIONINX, YTOOBI TIONACTh B IITHIPEBbIE (PUKCATOPHI
BHU3Y (CM. PUCYHOK 72).

- 3akpyTuTe 2 HEBbINAAAIOUIUX BUHTA.

- YCTaHOBUTE ONEPATUBHYIO MTAMSTh.

- YcTaHOBUTE MPOLIECCOP C PaUATOPOM.

- YcTaHOBUTE BO3LyXOBOJ OJ0KA MUTAHUS.



A TpuHutH

YcranoBute OJIOKU MUTAHUS.
Ycranosute monynu 3PCle.
[Monxmrounte BHyTpEeHHUE KaOeu.
YcranoBure 010K BEHTUIISITOPOB.

YcTaHOBUTE KOKYX BO3yXOBOJA.

cepBepbl.TPUHUTU.PD

Pucynok 72 — YcraHoBKa MaTepHUHCKOH IIAThI
YcTaHOBUTE KPBILIKY KOpITyCa.
YcranoBure cepsep B mkad cornacHo 1. 4.5.3.2.
IMopxirounTe BHENIHNE KAOETH.

Bxurounte cepep cormacHo 1. 4.3.
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S5 Texnuyeckoe 00C/ay:KMBAHHE U TEKYLIMHA PEMOHT

5.1 OOmue ykazaHus

5.1.1 B mporecce 3KCIulyaTanii HEOOXOIMMO MPOBOAMTH TEXHHUYECKOE OOCITy>KUBaHHE
(TO) ceprepa.

5.1.2 HeobOxomumoe oOopynoBanue M Marepuainsl Juist npoBeneHuss TO oOecneunBaer

JKCILIYaTUPYIOIAsl OPraHu3aLus.

5.2 Mepsl O6e30macHOCTH
5.2.1 OcHOBHBIE MOJIOKEHUS TI0 MepaM 0e30MacCHOCTH PUBEICHBI B pasaene 1.

5.2.2 IlpoBeaenne TO npon3BOAUTCS IPU BBIKIOUEHHOM NIEKTPONMUTAHUU CEPBEPA.

5.3 Tlopsaok TEXHHYECKOTO 00CTYKUBAHUS U3ACTHUS
5.3.1 Ilepyonu4HOCTF W OO0BEM TEXHUYECKOTO OOCIYKUBaHHUSA pPEIIAMEHTHPYIOTCS

cnenyromumMu Buaamu TO:

TO 1 - exxemecsYHOE TEXHUIECKOE OOCITYKHBAHHE;

TO 2 - rogoBoe TexHUYECKOE 00CTy)KUBaHUE.

5.3.2 INopsnok nposenenus TO 1:

BHEIIHUMA OCMOTp CEPBEPA;

MIPOBEPKA COCTOSIHUS COSAMHUTENBHBIX Kabemei n pa3beMOoB;

- yOaJeHHe MBUTM C HapyXHBIX MOBEPXHOCTEH cepBepa NpU IMOMOIIM canderku u3
MUKPO(GUOPHI WIIM MATKOM TKaHH.

5.3.3 Tlopsinok nposenenus TO 2:

- BHEIIHHUNA OCMOTp CEPBEPA;

- TIpOBEpKa COCTOSHHS COCTUHHUTENIbHBIX Kabenel 1 pa3beMoB;

- yOaJeHHe MBUTM C HapyXHBIX MOBEPXHOCTEH cepBepa NpU IMOMOIIM candeTrku u3
MUKPO(GUOPHI WIN MIATKOW TKaHHU;

- yJaJIeHUue IbUTH U3 CEepBepa;

- UYHCTKa KOHTAKTOB Pa3bEMOB.

5.3.4 Tlpenycmotpennsie Buapl TO He BIUSIOT Ha pab0TOCIIOCOOHOCTDH cepBepa B LIEJIOM U
MOTYT MpPOBOJUTHCA B JI00O€ YI0OHOE BpeMsi C NEPUOAMYHOCTBIO HE pPEXE OIpeeIeHHON

HACTOAIIUM PYKOBOACTBOM I10 OKCILTyaTalluu.



ATp M H M T M CepBepblL.TPUHUTU.PCP

5.3.5 Ilpu anuTenbHBIX TepepbiBax B paboTe cepBepa (Ooiee 1 Mec. B BBIKIIFOYEHHOM
COCTOSIHUM) Tepe] BKIIOYEHHEM HEOOXOJMMO BBIMOJHUTH BHEIIHUM OCMOTp Ha MpEAMET
3arpsAA3HEHUN U MEXaHUYECKUX ITOBPEKACHUN KPEIEKHBIX JJIEMEHTOB U Pa3bEMOB.

5.3.6 VYnaneHue NbUIEBBIX 3arpsi3HEHUI U3 KOpIyca PEKOMEHIYETCS IMPOU3BOIUTH CYXUM
croco0OM C OMOIIBIO MBUIECOCa U MATKOM KUCTH C JUTMHHBIM BOPCOM. YIalleHHE 3arpsi3HEHUH U3
0J70Ka MUTaHHUS U JPYTUX Y3JI0B, UMEIOIIMX COOCTBEHHBIE KOPIyCa, MPOU3BOTUTCS TOJIBKO Yepe3

BCHTHUJIANUOHHBIC OTBCPCTUA KOPITYCOB.

5.4 TlpoBepka paboTOCTIOCOOHOCTH CepBepa

5.4.1 TlpoBepka (QyHKIIMOHUPOBAHUS CEpBEpa OCYIIECTBISETCS AaBTOMAaTHUYECKU NpHU
Ka)JIOM €r0 BKJIIOYECHUH.

5.4.2 CepBep ucnpaseH, eciu Ipu BbiNogHEHUM 3arpy3ku OC Ha ’KpaH MOHMTOpa HE
BBIBOAATCS cOOOIIeHUs 00 ommbKax, u 3arpy3ka OC 3aBepIaercsi KOpPpeKTHO.

5.4.3 B cinyuae oOHapyxeHus cOOs WJIM HEHUCHPABHOCTH CepBepa Ha HKpPaH MOHHUTOpA
BBIBOJIUTCSI COOTBETCTBYIOIIEE COOOIIEHUE. YCTpaHeHHe cO0s MM HEHCIIPABHOCTH MPOU3BOAUTCS
CHCTEMHBIM aJIMUHUCTPAaTOPOM B COOTBETCTBHM C WHCTPYKIHMSIMH, BBIBOAUMBIMH Ha O3KpaH

MOHHTOPA.

5.5 KoHcepBanus

5.5.1 Ilepen xoHcepBamuer HeoOXonuMO BHIMONHUTHE TO 2 W TPOU3BECTH IMPOBEPKY
paboTocrnocoOHOCTH cepBepa.

5.5.2 TIlpu mocTaHOBKE CepBEpa HA IMUTEIHLHOE XpaHEHHE, er0 HeOOXOIUMO YIIaKOBaTh B
YIaKOBOUHYIO Tapy MPEANPUATUSI-U3TOTOBUTEINS. YCIOBHUS XpaHSHHS YKa3aHbI B 11. 2.2.2.

5.5.3 Ilpu cHATUU cepBepa ¢ XpaHEHHUs €ro HeoOXOJUMO pachakoBaTh M3 YHMAKOBOYHOM
Tapbl, TPOU3BECTH BHEIIHUN OCMOTp, OOpaTHWB BHUMAaHHE HAa OTCYTCTBHE JHOO HAIUYHE
MEXaHWYECKUX TOBPESKICHUN M HAPYIICHUH TOKPBITHS KOpIyca, BHJIOK, PO3ETOK U BCEX
COCTMHUTEILHBIX KaOene.

3arem cliefyeT MpOU3BECTH IPOBEPKY PaboTOCIIOCOOHOCTH cepBepa.

5.6 Tekymuii peMOHT

5.6.1 Tekymuii peMOHT cepBepa BBIIOIHATCS PEATPUATHEM-U3TOTOBUTEIIEM.
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6 Yruamzanus

6.1 Pemienue o npekpalieHly HKCIUTyaTalluy U YTUIIU3ALUKU CEpBepa MPUHUMAET 3aKa3uuK
C YYETOM YCTAaHOBIIEHHOTO CPOKa CITYKOBI.

6.2 YTwimsanus cepBepa MPOU3BOIUTCS 0€3 MPUHATHS CHEIUANBHBIX MEp 1O 3alluTe
okpyxaromeid cpenbl. Ilpu yTunm3anuum HEOOXOAMMO PYKOBOJCTBOBATHCS — JIEHCTBYIOIIUM
SKOJIOTUYECKUM 3aKOHOJIATEIIbCTBOM B MECTE IKCILTyaTallH.

6.3 Marepuanbl, NpUMEHEHHbIE MPU U3TOTOBJICHUH CEPBEPA, KOMIUIEKTYIOIIUE U3/AeUs

HE COJIep>KaT BPEAHBIX U OIACHBIX JJIs )KU3HU, 30POBbS JIIOIEH U OKPYKAIOLIEH CPEIbl BELIECTB.
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7 TI'apanTuiinbie 00513aTeJIbCTBA

7.1 T'apaHTHUIHBII CPOK KCILTyaTaluu cepeepa - 1 rox.

7.2 TapaHTUHHBIA CPOK OKCIUTyaTalldM MOXXET OBITh H3MEHEH B COOTBETCTBHU C
YCIIOBUSIMU KOHTpPAKTa.

7.3 Cpox cmyxObl cepBepa COCTaBISET 5 JIET ¢ MOMEHTA IMOJMUCAHUS aKTa TpueMa-
Iepeadu, U3 KOTOPhIX FapaHTUHHBIN CPOK XpaHeHus - | roJ ¢ MOMEHTa MONMCAHUs aKTa IIpueMa-
nepeaavn cepBepa, Ipu COOMIOICHUH YCIOBUNA XPaHEHUSI.

7.4 IlpennpusTHe-u3roToOBUTENb TapaHTUPYET COOTBETCTBHME KadyecTBa  CepBepa
TpeOoBaHusAM Hacroammx 1Y 1mpu CcOOMIOACHUM YCIOBUM OKCIUTyaTallid, XpaHEHHUs W
TPaHCIIOPTUPOBAHMS.

7.5 llpenmpustue-u3roTroOBUTENb FapaHTUPYET BOCCTAHOBIICHHE OTKA3aBIIMX W3ZACIIMNA B
CPOK, YKa3aHHBIM B JOTOBOPE MKy IPEANPHUITHEM-U3TOTOBUTENIEM U TIOTPEOHUTENEM (3aKa3UUKOM).

7.6 YctpaneHue ne(eKTOB, BBISIBICHHBIX y Ce€pBepa B TEUCHHUE TapaHTHIHOTO CpOKa,
MPOU3BOJUTCA 3a CYET MPEANpPUATHI-U3roTOBUTENs. Eciam oOHapyxeHHbIe B cepBepa JIe(eKThI
SABWINCH PE3yJbTaTOM HEHAJJIEKAIEH SKCIUIyaTalluM WIM XpAaHEHUs B IIpelenax TrapaHTHUHHOTO
CpOKa, WJIM HapyIIeHbl IUIOMOBI MPEANPHUATHSA-U3TOTOBUTENS, 3aTpaTbl MO BOCCTAHOBICHHUIO WU
PEMOHTY cepBepa HeceT MOTPEOUTEeNh (3aKa3UHK).

7.7 Tapantuiinblie 00s13aTeNbCTBA HA CEPBEP HE BBIMOIHAIOTCS B CICAYIONINX CIIydasx:

- IpU HapyLIEHWH IIPABWJI AKCIUTyaTallli, TPAHCIIOPTUPOBAHUS U XPAHEHNUS;

- TIpu caMOBOJIbHOM BckpeITHu CY cepepa;

- Tpu MexaHudeckoM nospexaeHnn CY cepsepa;

- TIpY NOBPEXACHUU rapaHTUIHBIX HAKIIEEK;

- IIpY HAJIMYUU CIIE0B PEMOHTA, IIPOBEAEHHOIO CAMOCTOATEIBHO;

- TIpU OTCYTCTBHUH NPUJIATa€MON TEXHUYECKOW JOKYMEHTAIMH B KOMIUIEKTE TIOCTABKHU.

7.8 TapanruiiHoe oOCITy)KHBaHHE cepBepa MPOU3BOIUTCS TOJIBKO B CEPBUCHBIX LIEHTPAX
AO «TPUHUTHU COJIFOUIHC».

7.9 Ilo BompocaMm, CBA3aHHBIM C DJKCIUIyaTalMed cepBepa M TapaHTHUHHBIMHU
o0s13arenbeTBamMu, oOpamarses K cnenuanuctam AO « TPUHUTU COJIFOILIHC»:

- anpec: 248017, Kamyxckast 061, Kayra r, A3apoBckast yi., iom 18, mom.2, ka6.19, atax 3;

- tenedon: +7 (495) 232-92-30, 8-800-200-5960;

- E-mail: support@trinity.msk.ru.



