IMoan. u nara

B3am. unB. Ne | UnB. Ne ny6.r.

IMoam. u naTa

Hus. Ne nopJt.

ITAO «MHCTUTYT DnekTpoHHBIX Ynpasigiomux Mamun um. 1.C. bpyka»

YT1BepxaeH
JISIFO.467444.020PD-J1Y
JIAION.467444.020-YJ1

SALMLWEHHBIW NPOMbILUIIEHHBLIW KOMMbIOTEP
HA BA3E MUKPOIPOLIEECCOPA 1891BM114
MNK-2

PyKoBOACTBO NO 3KCnyaTaumm
NAKON.467444.020P3

®opmart A4




JlaHHO€ pyKOBOJCTBO MO 3KCILTyaTallul pacIpOCTPaHAETCS Ha 3aIUUIICHHBINA TPOMBIIIIICHHBIN
Q | xoMmbioTep Ha 0ase mukpomporeccopa 1891BMILA 1IK-2  JISIFON.467444.020 (B nambHeiimeM —
z |2 | [TIK-2).
oS
SIS
22
=N <] K
= ;r_ OHTAKTHasA MH(popManus
= g Nzrorosutens [TAO «MMIHOYM um. U.C. bpyka»:
=
[TouToBBIi agpec: Poccuiickas @enepanust, 119334, Mocksa, yi. BaBusosa, 24
Tenedon: (495) 455-5781
®dakc: (495) 455-5751
DneKTpoHHas mourta: sales@ineum.ru
= s monmydenust uHGopMaIK o0 APYTUX NPoayKTax, BeimyckaeMmbix [TAO «MTHOYM um.U.C.Bpyxkay,
o noceTuTe Ham MHTepHEeT-calT 1o ajupecy: http://www.ineum.ru
5
Texaunueckas noauepxka [IAO «MHOYM um. U.C. bpyka»: (495) 796-9451
DJEeKTpOHHAs MOYTa TEXHUYECKOHW MOJIEPIKKU: support@ineum.ru
ABTOpPCKOE MPaBo
310 PyKoBOJCTBO HE MOXKET OBITh CKOIMMPOBAHO, BOCIPOMU3BEIECHO, NEPEBEACHO MU KOHBEP-
TUPOBAHO B JIOOYIO 3JIEKTPOHHYIO WM MalllMHOYHUTaeMyro (opMy Oe3 ImpelBapUTEbHOTO MUChMEH-
Horo pazpemenus [IAO «MHOYM nm. U.C. Bpyka».
<
s
=
=
=
=
]
=
=
O
>
=
%
o
e}
=
o
e}
=
=
8
m
<
s
=
=
=
=
=
NAKN.467444.020P3
M3m. | Jlucr | Nemokywm. IToan. | Hata
= P33p36. Ha3ap0Ba 3aH_H/IH_[eHHBH71 HpOMbILHJIGHHLIfI JIur. JIncr JIucroB
=
S IIpos. IIpununko KOMITHIOTEP Ha 0asze @) |O|| 2 40
2 Mukpomnporeccopa 1891BM114.
2 H.xoHTp. JKykosa K-2 IMAO «MH2YM um. U.C. Bpyka»
~
YTB. [nyxoB PykoBOACTBO MO AKCIUTyaTaIuN




Coaepxanue

OO01mMe NPABUJIA HCTIOIb30BAHUS M3/ICIIHS eeeererrsaeessecsssncssnssssnsssasssssssssssssssssassssssssassssssssassssesssassssssss 4
1 BBEICHHE ..uuceeneieinnieiinteennnnesntenssanecsssnecsssneessssesssssesssssesssssssssssessssssssssssssssesssssesssssssssssssssssnesssasssssases 6
2 OCHOBHBIC TEXHHYCCKHE XAPAKTEPHCTHKH ceeveerseessaesssesssassssasssassssasssssssassssassssssssssssassssassssassssessases 7
3 KOMIITICKTHOCTD «uvceeueesuecssaecssnsssansssacsssecssnssssesssassssessassssassssassssessassssassssassssessassssassssassssssssssssassssassnns 11
4 OYHKIUNOHATIBHOE OTIHCAHME .ovvveeesrsresssaresssassssssssssssssssssssssasssssasssssasssssassssssssssssssssssssssssssssssssssnssssss 12
4.1 Oco0eHHOCTH PAOOTHI PYHKIMOHATBHBIX Y3JI0B ceceerareecssssssessssssssssssssssssssssssssssssssssssssssssssssne 12
4.2 BO3MOKHOCTH PACHIMPEHHS «evvveerssrrcrssrecssssecssssesssssesssssossssssssssssssssssssssesssssesssssssssssssssssssssssssssssss 14
4.3 I1epH(PEPHITHBIC YCTPOMCTBA uccicrsurresssrecsssressssresssssessssssssssssssssssssssssssssesssssesssssessssssssssssssssssssnssss 14
4.3 THTEPPEHCBHI ITK-2 ...ouuurirueiiriniirinicnsnicssnicsssnssssasssssassssssnsssssssssssssssssssssnssssssssssssssssssssssssssssssses 18
4.4 TpeOOBAHUSA K DICKTPOIIUTAHMEO ccuvesrecssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssse 23
S VETAHOBKA cecuuueeeeiiiinnenenissnnteecsssnneecssssnescssssssecssssssessssssssssssssssessssssssssssssssssssssssssssssssssasssssssasssssssssses 25
5.1 TPEOOBAHMS 0C30TIACHOCT M. cuueeeerserressssrcsssssossssssssasssssssesssssesssssesssssesssssesssssessssssssssssssssssssssssssnssss 25
5.2 YCTAHOBKA M IEMOHTAIK ceovveererrssaecssecsssecssassssesssassssssssassssssssassssssssassssssssasssssssssssssssssassssssssasssassss 25
5.3 KOHPUIYPALMSI TTK-2 .occueiiiiiinriiniissnnicssssnnnicsssssnnesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 26
5.4 3AMEHA DATAPECH .c.uuerreerrueersreesannssaesssecsssesssnssssesssnsssssssssssssssssasssssssssssssssssassssssssssssassssasssssssassssassss 27
6 IIporpamma Ha4aAbHOTO CTAPTA KBOOT» (BIOS) uuciiiiiniiininneinnensunnnsnensneesssecssnssssesssncsssecssnes 29
- 6.1 Ilporpamma HayaabHOTO cTAPTA KBOOT» (BIOS) ITK-2....otttiiirercncnnrcssnnrcssnnncssssscssssscssnsecs 29
=
§ 6.2 JIHATHOCTHKA F JIHAJIOT «.v.vcuercrcrercrcrescscscscsescscscscsescscsesesesesssesssssssssssssssssesssssesssssesesssssssssesessssssnns 29
E( 6.3 O CHOBHOM JIHATIOT cueveeveeveeeereesesseeesesssssossossssssossssssosssssssessasssssssessosssssssossasssssssesssssssesssssssessssssses 30
= 6.4 PACIHIMPEHHDBIH IHATIOT ccuuveeersreesssresssssosssssossssssssssssssssssssssesssssesssssesssssesssssossssssssssssssssssssssssssnssss 32
6.5 JInaior 3arpy3Ku ¢ HCIOJIb30BAHHEM (DA DOOL.CONT..ucrruiererrrerrercsaessnesanssansanssassnssansasssases 36
=
ng 7 J1ONOMHUTEIBHAST HHMOPMAIIMS cecervrrerecssssrecssssssssssssssssossssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 38
2
: 7.1 YHIpaBjieHHE TEMIIEPATYPHBIM PEIKHMOM ..cueeeersarecsssrecssssesssssesssseesssssessssssssssasssssasssssassssssssssases 38
= 7.2 ITapaMeTPBhI BXOAA B OC DITBOPYC ceevreerrrcsrenssncssaecsnsssansssncsssesssnssssssssassssssssssssassssasssassssssssassss 38
g 8 TpaHCcIOPTHPOBAHHE, PACTAKOBKA M XPAHEHHE «cceevurrersrresssssossssssssssssssssesssssesssssosssssssssssossssssssnss 39
E 8.1 TPAHCTIOPTHPOBAHIE .ccovuvrrersrrrcsssnsosssnssssssssssasssssasssssassssssssssssssssssssssssssssssssssnsssssnsssssssssssnsssssassss 39
A 8.2 PACIIAKOBK A ..cuueeecrueeicinnessnnessnnessnnessssecssssesssssesssssesssssesssssssssssesssssessssassssssssssssssssssssssssssssssssssases 39
8.3 XPAHECHHE «.uceeeuneriirnriiinrissnecssssnesssnncssssncssssssssssssssssssssssesssssesssssssssssesssssesssssesssssessssssssssssssssssssssses 39
£
&
=
=
S
=
=
g
P Jucr
E NAKOWN.467444.020P3 3

U3sm. |Jlucr |Ne mokym.  |Toam.  |JTata




ITonam. u nara

WuB. Ne y6m

o

B3. uHsB.

ITonn. u gara

HNus. Ne mopn.

O01mme npaBuiia UCMOJIb30BAHUS U3/1eJIHS

I[J'ISI COXpPAaHCHUMA IrapaHTHH HNPOAYKT HC JOJDKCH NOABCPraTbCsad HUKAKUM IEPCACIKAM U U3MC-
HCHUAM. .HIO6LIG HCCAHKINUOHUPOBAHHBIC HM3MCHCHHA W YCOBCPHICHCTBOBAHUA, KPOMC
MPUBEICHHBIX B HacTosiiieM PyKOBOACTBE WM MOJyYEHHBIX OT CIIyKObl TEXHHUYECKON
noanepxku [TAO «MMHOYM um. U.C. Bpyka» B Bunge Habopa MHCTPYKIIUNA TIO WX BBIMIOJ-
HEHUIO0, aHHYJIUPYIOT TapaHTHIO.

OTO yCTpOICTBO JOKHO yCTAHABIMBATHCS U MOAKIIOUATHCA TOJNBKO K CHCTEMaM, OTBEYalo-
UM  BCEM  HEOOXOAMMBIM  TEXHMYECKMM M  KJIMMaTHYECKUM  TpeOOBaHUSIM.
DTO OTHOCHUTCS U K JMana3oHy pabouux TeMiepaTyp KOHKPETHOH BEpCUU MCIIOTHEHUS U3-
nenusi. Taxke clieayeT y4UTBIBaTh TEMIIEpaTypHble OrpaHUuYEHHs OaTapeil, yCTaHOBIIEH-
HBIX B U3JICJINN.

— BrimonHss Bce HE0OXOIUMBIC OTIEpAIlMU 10 YCTAHOBKE W HACTPOUKE, CIEAYHTE MHCTPYKIUSIM
TOJIBKO JaHHOTO PykoBojCTBa.

CoxpaHsiiTe OpUTHHATBHYIO YIAKOBKY JUISL XpaHEHHs M3/eIHs B OyAyIIeM WK I TPaHCIIop-
TUPOBKHM B TapaHTHIHOM ciiydae. B ciydae HEOOXOIUMOCTH TPaHCIIOPTUPOBAThH MIIH Xpa-
HuTh [1K-2 ynakyiite ero Tax >ke, Kak OH ObUI yIIaKOBaH MPH MOTYUYEHHH.

[IposiBnsiiiTe 0COOYI0 OCTOPOKHOCTH MPU OOpAIIEHWH C W3JETUEM U TIPU pacmakoBke. [lei-
CTBYHTE B COOTBETCTBUHU C MHCTPYKIUSIMHU pazjena S.

I'apanTuiinbie 003aTE/ILCTBA

NzroroButens rapantupyet coorBercTBrue u3nenus [1K-2 TpeGoBaHMSIM TEXHUYECKUX YCIIOBUM
JISIION.467444.020 TY «3ammineHHbI TPOMBIIIUICHHBI KOMITBIOTEP Ha 0aze MHKpPOIpoIieccopa
1891BM114. T1IK-2» npu cobmroaenun [lorpedburenem ycnoBuil SKCITyaTaluu, TPAaHCIIOPTUPOBAHUS,
XpaHEHMs, YCTAHOBKM U MOHTa)a, YCTAaHOBJIEHHBIX 3KCIUTyaTallMOHHBIMU AOKyMeHTamu. M3roroBu-
TeJb FapaHTUPYET, YTO B MOCTABISEMbIX UM H3ACIUAX HE MPOSBITCA NePEKThl U3TOTOBICHUS U MPH-
MEHEHHBIX MaTEpUAJIOB MPH COOIIOJCHUHM HOPM IKCIUTyaTallii U 00CITy)KMBaHUS B TEUEHHE yCTAaHOB-
JICHHOTO Ha JTAaHHBIII MOMEHT rapaHTHiHOTO cpoka. O0s3aTenbeTBO M3roToBUTENS MO ATOM rapaHTHH
COCTOUT B OECIJIATHOM PEMOHTE HJIM 3aMeHE JH000ro ae(eKTHOro 3JIEKTPOHHOTO KOMIIOHEHTa, BXO-
JSIIET0 B COCTaB BO3BpaUIEHHOIO u3aenusd. M3nenus, seimeamue u3 crpost no BuHe M3roroBurens B
TEUYEeHUE TapaHTUHHOTO CPOKa, OyAyT OTPEMOHTHPOBaHKI OectutatHo. B nHbIX ciydasx [lorpedurento
OyJeT BpICTaBJIEH CUET U3 pacuéTa TEKyIIMX CTaBOK OIJIAThl TPyJa U CTOMMOCTH PacXOJHBIX MaTepHua-
JIOB.

IIpaBo orpannyeHnsi OTBETCTBEHHOCTH
H3roroBuTenb HE HECET OTBETCTBEHHOCTH 3a yIepO, MpUUMHEHHBIH umyniecTBy [loTpeburens
BCJIE/ICTBHE OTKa3a M3/ENIUs B MIPOLIECCE €r0 UCIIOIb30BAHMUS.

I'apaHTHiTHBINA CPOK

FapaHTHﬁHbIﬁ CpPOK Ha U3aCInAa (prMBI HM3TOTOBHUTEIIS COCTABIIET 36 MCCALECB C AAThI ITPOAAKN
(CCJII/I HHOC HC MMPEAYCMOTPCHO AOTOBOPOM HOCTaBKI/I).
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OrpannyeHune rapaHTHITHBIX 00513aTeILCTB

BrI111€00BABICHHBIE rapaHTHﬁHbIe 00s13aTeNILCTBA HE pacnnpoCTpPaHAOTCA:

— Ha mzenus (Bkmoyas [10), KoTopble peMOHTUPOBAIHMCH WIIM B KOTOpPBIE OBUIN BHECEHBI N3Me-
HCHUSI IEPCOHANIOM, HE MpecTaBisiiomuM M3rorosurens. VckitoueHne COCTABISIOT Clly4dau, KO-
raa [lorpeduTens NMpou3BEN PEMOHT WM BHEC M3MEHEHMS B M3JENUS CTPOTO B COOTBETCTBUU C
MHCTPYKUUAMHU, IIPEABAPUTEIBHO COIVIACOBAHHBIMM U YTBEPKAEHHBIMU M3roToBUTENEM B IHCH-
MEHHOH (Qopme;

- Ha WU3/eNus, BBILIEAIINE U3 CTPOS U3-3a HEJOIyCTUMOIO M3MEHEHHUs (Ha MPOTHUBOIOJIOKHBIH)
3HaKa TOJISIPHOCTH HCTOYHMKA IHUTAHWS, HENPABHJIBHOW SKCILTyaTalldd, TPAaHCIIOPTHPOBAHMUS,
XpaHEeHUs], yCTAHOBKU, MOHTa)ka MJIM HECYACTHOTO CITydasl.

IMopsinok Bo3BpaTa u3/1e/uii 1Ji51 MPOBEAeHUS PEMOHTA

[TocnenoBarenbHOCTh AEMCTBUI ITPU BO3BPATE U3EIHMN JUIsl IPOBEICHUS PEMOHTA!

— oOparutbes k [locTaBmuKy n3nenus 3a pa3pelieHueM Ha BO3BpaT U3EHs;

— TNPWIOKUTHh K BO3BPAIAEMOMY H3CIHIO aKT YCTAHOBJIEHUS HEUCIPABHOCTU IO (hopMme, MpH-
HaTol y [lorpebutens, ¢ ykazaHueM nepedHs: 0OCTOATENbCTB U IPU3HAKOB HEUCIIPABHOCTH;

— TIOMECTUTh M3JeJHe B MOTPeOUTENbCKyto Tapy M3roroBurens (aHTUCTATHYECKYIO YIAKOBKY
(makeT) ¥ KapTOHHYIO YNAKOBKY (KOpPOOKY), B KOTOPOH M3Jenue HaXxoAwl1och npu nocraske Ilo-
tpeburemto. [Ipu oTCyTCTBUM aHTHCTAaTHYECKOW ymakoBku [loTpeOuTens nuimaercs mpaBa Ha ra-
paHTHitHOE 00CITy>)KUBAaHHE B OJTHOCTOPOHHEM IOPSIIKE;

- BCe pacxofsl o pocraBke uzaenus IloctaBmuky Bosnaratorcs Ha [lotpedurens.

JIucer
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ITonam. u nara

1 BBenenmne

[IK-2 npencraBnser coO00l KOMMIBIOTEP MPOMBINIJICHHOTO Ha3HAYEHUS, BBIIOJTHEHHBIA B Tep-
METHUYHOM KOPITyCe, CTOMKHUI K BHEIIIHUM BO3JCHCTBUSIM.

[1K-2 npenna3zHayeH A7 IpeaoCcTaBIeHUsI TOTPEOUTENSIM BEICOKOMHTETPUPOBAHHOTO PEIICHUS
Ha OCHOBE MHKPOIIPOLIECCOPHOM MIATPOPMBI POCCUHCKOTO MPOU3BOJCTBA JUISl HCIIOJIB30BAHHUS B CH-
CTeMax peajbHOr0 BPEMEHH, KOHTPOJIS MPOU3BOJICTBA, BEBICOKOCKOPOCTHOTO cOopa U 00paboTKH JaH-
HBIX, JKCIUTyaTUPYIOIIUXCSI B JKECTKUX YCIOBUSAX U TPEOYIOUIMX BBICOKOH IPOU3BOJIUTEIBHOCTH,
HAJICKHOCTH ¥ THOKOCTH B MOJICPIKKE PA3THUHBIX HHTEPPEHCOB pacIINPEHHUS.

[1K-2 umeet Tpu MoaupuUKaluy OTIMYAIOUIUECS BXOAAIIMMH B €r0 COCTaB MOAYJISIMHU IIpOLEeC-
copa MII16:

[IK-2 JIsAION.467444.020 - moxmyns nporeccopa MIT16  JIAAON.467144.078

[IK-2.1 JIAION.467444.020-01 - monyns npoueccopa MII16.3  JISIFON.467144.078-03

IIK-2.2 JISION.467444.020-02 - monyns npoueccopa MII16.5 JIAION.467144.078-05

[TIK-2 umeer ciieyrolnyo CTpPYKTypy KaHallOB BBO/Ia-BbIBOA:

— 3 Ethernet koutposutepa 10/100/1000 Mbit/s (BbIBeieHBI Ha KOPITYC);

— 6 noproB USB 2.0 c noxnepxxoii ckopocreit HS, FS u LS (BbIBeneHbI Ha KOpIIyC);

— 1 mopt SATA (na uratre Monayns [1K-2, BHyTpHu Kopmyca);

— 1 moptr mSATA (na nnate Mogayns I1K-2, BHyTpu kopiyca);

— 2 nopra RS-232C (BbIBEIeHBI HA KOPIIYC);

— 2 u3oaMpoBaHHBIX noprta RS-485/422 (BeIBEeHBI HAa KOPIYC);

— 2 BugeoBsixoga HDMI (BbiBeieHBI Ha KOPITYC);

— 5 nuHWMiA BBoJa/BhIBOIA o01iero HazHaueHus (IO) (BpIBeIeHBI HA KOPITYC).

WHaukanuio cocTosHus M3/eausi 00eCeunBalOT JIBa CBETOAMOIHBIX MHINKATOPA KPAaCHOTO U
3€JIEHOTO 1IBETOB, YIIPaBIsIEMbIE IPOTPAMMHO.

I'maBHBIM OTIMYMEM H3JEIUS OT aHAJIOTOB SIBJISIETCS MCIIONBb30BAHME POCCUMCKUX MHKPOIPO-
1eccopa u KOHTpoiiepa nepudepuiiHbix natepdeiicoB Bmecto mpoieccopos Intel, AMD, Freescale,
Atmel u T.11. DTO MO3BOJIAET NOBBICUTH HH(OPMALMOHHYIO 3amuieHHocTh [1K-2 1 ncnonbs3oBath ero
B OTBETCTBEHHBIX NMPHIIOKEHUX, BAKHBIX JUISI HAIIMOHAJIBHOW O€30MTaCHOCTH.

WuB. Ne y6m

B3. uns. Ne

ITonn. u gara

HNus. Ne mopn.
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2 OcHOBHbBIE TEXHUYECKHE XaPAKTEePUCTUKH

[Tpomeccop 1891BM 114 (Dmebpyc-1C+), 1 simpo, TaktoBast uactora 1000 MI';
Onepatunas namsate — DDR3 SDRAM ¢ ECC 8 I'baiita, HanasiHHas;

Buneo — nea HDMI (pa3pemenue g0 1920x1440) BeiBeieHBI Ha KOPITYC;

FLASH BIOS — 64 Mbit SPI-Flash;

Untepdeiic SATA III — SSD InnoDisk 16 I'6aiit, n1Ba untepdeiica Ha miare, BHyTpH KOp-
nyca;

3 mopra LAN Ethernet 10/100/1000 MOuTt/c — BEIBEZICHBI Ha KOPITYC;

6 nopros USB 2.0, BeIBEIeHBI HA KOPIIYC;

2 mopta RS-232C, BeIBeIcCHBI HA KOPITYC;

2 nmopra RS-485/422, ¢ raneBann4eckoil u3ossiuueit, npouyHocteio He Menee 500 B B Teue-
HUEe | MUHYTHI, BRIBEJCHBI Ha KOPITYC;

5 kananos IO, crannapt TTL, BeIBEeZIeHBI HA KOPITYC

ITamsate NVRAM 128 xOwur;

Yacel pealbHOTO BPEMCHH C TTUTAHUEM OT JINTUEBOU OaTapeu;

CroposxeBoli TaiiMep — BHYTPEHHHUH, C BO3MOXHOCTBIO IIPOrPAaMMHOTI0 YIIPaBJICHHUS;
WNHaukanus — 18a mporpaMMHO-YTPaBIIIEMbIX CBETOAHO/A;

[Tporpammuas coBmectTrMocTh ¢ OC «OmpOpyc» ¢ MOAAEPKKON PEATbHOTO BPEMEHH;
DNEeKTPONUTAaHUE OT UICTOYHHMKA MOCTOSIHHOTO ToKa 12 B+5%;

[Totpebnsemas momHoCTh He Oosee 40 Br;

Pabouas remneparypa ot munyc 40 go mitoc 50 °C;

Knacc 3amuThl oT BHENIHUX Bo3aeiicTBuii [P65;

Brnaxuocts 10 80% 0€3 KOHIEHCALINH;

Y CcTOWYMBOCTD K CUHYCOMIANIBbHOM BUOpauu 1g B tuana3zone yactot ot 5 10 500 I'i;

[To ypoBHI0 3nekTpoMarHuTHBIX u3aydeHuid [1K-2 cooTBeTcTBYEeT TpeGoBaHUAM ISl 000-
pynoBanus kiacca «A» o 'OCT P 51318.22;

Cpennsis HapaboTka Ha otka3 He MeHee 100 000 wacos;

Macca 2,5 kr;

["aGaputnbie pazmepst 177,9 x 275 x 59,5 , mm

Bnemnwmii Bug I1K-2 noka3an Ha pucyske 2.1.

XP3
Eth3 Eth.

Xs6 KP4

usBe

XS5 xXP2

use

Xs4
use

Pucynok 2.1 - [Ipomsinuiennsiii [1K-2

JIucer
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Pacnonoxenre 0OCHOBHBIX KOMIIOHEHTOB Ha nedaTHoi miare [1K-2 moka3zaHo Ha pucyHKax 2.2

(Buz cBepxy) u 2.3 (BUI CHU3Y).
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ITonam. u nara

WuB. Ne y6m

o

B3. uns.

ITonn. u nara

Hus. Ne mopm.

Pacnionoxxenne naTepdericHpx pazbeMoB Ha kopiryce [1K-2 mokazano Ha pucynkax 2.1, 2.4 u
2.5. IlokoneBka uHTep(HENUCHBIX Pa3beMOB MPHUBEACHA B COOTBETCTBYIOIIUX paslieiax AaHHOTro Pyxko-
BOJICTBA.

SRRRRRRRR RN

XP1 XST
12V  HDMI1

ok .
- 5
qf— ‘

Pucynok 2.5 - Pacnionoxenue untepdeiicHpIx pazbemMoB Ha kopiyce [1K-2 (Bua cnpasa)

IIpumeuanue - PexomeHnyeTcsi BO BXOJHBIX Lensx snekrponurtanus IIK-2 wucnonb3oBath
¢GuIbTpEl cMH(pa3HBIX U Mapada3HbIX TOMEX, a TaKXKe Pa3pSAHHUKH, 3AIMUIIAIONINE OT MUMITYJIbCHBIX
MepeHaANPSHKEHU .
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["a6aputhsiil ueptex [1K-2 npuBeneH Ha pucyHke 2.6
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3 KoMmjieKkTHOCTDL

Kommiekt mocraBku [1K-2 npuBeaen B Tabmure 3.1.

Taomuma 3.1 - Kommrext mocrasku [1K-2

O06o3HaueHue HaumenoBanue Hasnauenue
Konnuaectso
U3JIEIHs U3JIEIHS pazpema
3alnnIeHHbINA TPOMBIIUIEHHBIN
JISIFON.46744.020 | koMIblOTEp Ha 0a3e MUKPOTMpPOIIeC- - 1
copa 1891BM 114 I1K-2
DS1110-01-3 Pozerka 3 pin (nutanue) bCI2B 1
(nuTaHue)
3alnnIeHHbINA TPOMBILIUIEHHBIN
JISIFON.4674444.020I1C | koMmbioTep Ha 0a3e MUKpPOMpPOIIeC- - 1
copa 1891BM114 TIK-2 ITaciopT
&
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4 OyHKHUOHAJILHOE ONMMUCAHME

CrpykTypHas cxema npoueccopnoro moayis [IK-2 nokazana Ha pucyske 4.1.
SDRAM
8 Mbant
Ethernet 1...3
» RJ45
—>» 88E1111
HDMI 1

(—
USB
1891BM115] J[USBA
HDMI 2 ><—
¢ e—>| FTDI2232D
< ED E v 2XRS-485/422
<« ADM2582 |52 > WF-5

1991BI24
2xRS-232
> MAX3243 »IDC10
A
PCI
» PCI-104
AC97 SATA

sPl @

JIucer

BOOT [<—@ o 5| SSD DENSD
InnoDisk

g RTC
§ NVRAM ——>» mMSATA
Ef Pucynok 4.1 - Ctpykrypnas cxema [1K-2
5 4.1 Oco6ennocTu padoThl GyHKIMOHAIBHBIX Y3JI0B
& — TIpoueccop 1891BM1151
i Muxkponpoueccop 1891BM1 15 — BbIcOKONPON3BOAUTENBHBIA SKOHOMUYHBIH MUKPOTIPOIIECCOD
= JUTS. BCTPanBaEMBIX PEIICHUH, N3rOTOBIECHHBIH 110 TexHoJoruu 40 HM. OH COIEPXKHUT OTHO SIPO Ha ap-

XUTEKType «InmpOpycy» Ha 0aze mmpokoro komanaHoro cioBa (VLIW) ¢ TakToBO# uHacToTOM siiapa
Z, 1000 MI'm u rpadudeckoe siapo ¢ TakroBod vactoroir 800 MI'y ¢ mommepxkoir OpenGL 2.1 u
E OpenCL 1.1. B npoueccop MHTErpupoBaH ABYyXKaHAJIbHBIM KOHTposuiep namsatd DDR3-1600 u kanan
& BBO/Ia-BBIBOA ISl TIOJAKIIOUEeHHS 10:KHOTO MocTa KIIW-2. Mukpomnpoieccop pa3padoTaH u MPOU3BO-

autcsa 3AO «MLICT».

OCHOBHBIE TEXHHUUECKUE XapaKTEPUCTUKU MHKponpoueccopa 1891BM115 npusenens! B Tad-
g muue 4.1.
= — KIIA2 1991BI24
E( BbICOKOMHTErpUPOBAHHBIN KOHTPOJUIEp MepudepuiiHbIX HHTEp(HEHCcoB, BKIIOYAIONIUN B ceOs
= CTaHAapTHYIO NeprdepHIo.
— SDRAM

=
3
g
z NAKWN.467444.020P3 12
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Ha nmnary monyns 3anasino 8GB DDR3 SDRAM ¢ ECC. YcranoBka Moaysisi paCIIMpeHus ma-

MATHU HE IPEAYCMOTPCHA.

Tabmuua 4.1 - TexHnyeckue XapakTepuCTUKU MUKponporieccopa 1891BM1141.

HaunmenoBanue napamerpa 3HaueHue
TakroBas yacrora 1000 MI'n
Uucno sinep CPU 1
[TukoBast mpou3BoaAUTEILHOCTH MUKpOCXeMbl, Gflops | 24

(32 pa3zpsina, ogrHapHAsi TOYHOCTD)

Komr-mamsite 1 ypoBHs (Ha siApo, JTaHHBIX + KOMaH[)

64 Kb+ 128 Kb

Kour-namsts 2 ypoBHsI 2048 Kb
Yucno spep GPU 1
[TukoBasi MPOM3BOAUTENHLHOCTH Tpaduueckoro sjapa, | 28
Gflops (32 paspsina, oguHapHAs TOYHOCTD)

[IpommyckHast cmocoOHOCTh KaHaja BBoOJa-BbiBOAA | 16I'b/cex

(mymuiexc)

Ty namsatu

DDR3-1600 ECC

KonnuecTBo KaHAJIOB MaMSITH 2

CkopocTb 00MeHa ¢ TaMsThbIO 51,2T'B/c
TexHOoI0rnuecKuil mpouece 40 um

Kopmyc HFCBGA/1156
[momane kpucramia 122 KB. MM.
KonuuecTBo TpaH3UCTOPOB 375 maH.
TemnepaTypHbli [Uana3oH Ot munyc 60 1o +85
MaxkcuMasbHas noTpediisieMasi MOIIHOCTh 7 Bt

ITonam. u nara

WuB. Ne y6m

o

B3. uHsB.

ITonn. u gara

HNus. Ne mopn.

SPIL

- BOOT

s xpanenust BOOT-nporpammsl (BIOS) ucnons3yercst mukpocxema Flash 64Mbit Ha mmne

— RTC

Yacnel PCAJILHOI'0 BpEMCHU IMOAKIOYCHBI 110 HINHE SPI. PaboTocriocoOHOCTE YacoB IIpUu OTKIIIO-

YEeHHOM IUTaHWU O0ecTeYrBaeTCsl JUTHEBOH OaTapeilkoi, ycTaHaBIMBaeMON Ha IUIATy MOJIYJIS.

Hactpoiiku BIOS Setup (BOOT) coxpaunsitorcs B NVRAM.

- NVRAM

OHeprone3aBucumas namath 128Kout, ncnomns3yercs ans xpanenus Hactpoek BIOS SETUP
(BOOT).

— Ethernet koutposnep KITN

Monayns umeer Tpu Gigabit Ethernet unrepdeiica, peannzoBanubix Ha cBsizke KIIM2+PHY
Marvell 88E1111.

— USB 2.0
Mopyns umeer 6 kanaino USB 2.0.
— SATAIII

Onun wHTEpdECc I MOAKIIOYEHUST HAaKonuTeneH BbiBeJAeH Ha pasbeM SATA. Bropoit uc-

MOJIB3YCTCA MJIA MOAKIIIOYCHUA 3aIlIaAHHOTO Ha IUIATy OAHOKPUCTAJIBHOT'O SSD-HaKOIMUTENIS EMKOCTBLIO

16 I'6aiit. Tpetuii BoIBeieH Ha pa3zbeM cTangapra mSATA.

— Video

Hzm.

JIucr | Ne moxym.  |Ilomm.  |ITara
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ITonam. u nara

WuB. Ne y6m

B3. uns. Ne

ITonn. u gara

HNus. Ne mopn.

JBa mopra HDMI npegnasHayeHbl Juisl MOJKIIOYEHUS] MOHUTOPOB, MOJAEPKUBAEMbIE MAKCH-
MmanbHble pasperienus (1920x1440 60Hz).

- RS-232C

JIBa kanana RS-232C BbIBeicHBI HA KOPITYC.

— RS-485/422

JlBa kanama RS-485/422 peanuzoBanbl Ha MUKpocxeMme mpeoOpaszoBarerne uHtepdericor USB
<-> UART FTDI2232D. I'anpBannueckasi U30Js11s1 00eCIeYnBaeTCs TPUMEHEHUEM H30JIMPOBAHHOTO
dbopmuposarens ypoBaeit ADM2582.

- SPI

Hurepdeiic peammzoran B KIIN. [TognepxuBaercs mukpocxeMa NVRAM (pacmonoxeHna Ha
miaTe). MakcumasbHas TaKTOBasi 4actoTa — 25Mrii.

— HNapnkanus

CBeToIMOAHBIE UHIMKATOPHI BHIBEICHBI Ha MEPEIHIO NaHenb. OnucaHue HHANKATOPOB MPH-
BeneHo B Tabmure 4.2.

Ta6muma 4.2 — Onucannue HHIUKATOPOB

MHeMoHuKa KonTakt GPIO Onucanue
LEDI1 GPIO 7 [Tonp30BaTenbCKUM MPOrPAMMHO YIIPABIISIEMBIM, 3€JICHBIN.
LED2 GPIO 8 [Tonp30BaTenbCKU IPOrPAMMHO YIIPaBISEMbIN, KPACHBIN.
— Watchdog

Taiimep armmapaTtHoro cOpoca peanuzoBan B KIIN. Yrpasnenune watchdog-om ocymectsisiercs
crangapTHeIMU cpenctBamu OC Diap0pyc.

- 10

JIvHUYM BBOJA/BBIBO/IA OOIIETO HA3HAUCHHUS.

— COpoc ¥ MOHUTOPHMHI UTAHUA

Curnan copoca MuKporporeccopa GOpMHPYETCs OT CIeIYIOIUX HCTOYHHUKOB!

- OT CXeMbI KOHTPOJISI IIUTaHUS TIPH BKIFOUCHHH;

- OT CTOPOXKEBOTO TaliMepa;

— nporpaMMHoO 1o komasze u3 OC.

4.2 Bo3MOKHOCTH paciivMpeHust

Texymee ucnonuenue [1K-2 He npexycmarpuBaeT BO3MOKHOCTEN paCIIUPEHHUS.

4.3 Ilepudepuiinbie ycTpoiicTBa

Yacel peaiabHoro spemenn (RTC)

B coctaB Moyt BXOJAT 4achkl peajlbHOTO BPEMEHHU ¢ MUTaHueM oT 0aTaper. OHU BBINOJIHAIOT
(GYHKLIHMU XpOHOMETPUPOBAHHUS, IPOTPAMMHUPYEMYIO (PYHKIMIO BbIIaYM TEPHOAUYECKOTO MTPEPhIBAHUS
u KaneHaaps Ha 100 ner.

Hoctyn k RTC ocymectBnsiercs npu nomouty yTuiautsl OC Dnpbpyc:

hwclock

JHeprone3zapucuMmasi namsatb (NVRAM)

Ha nnaTte HaxomuTcs sHepronesaBucumMasi mociegoatenbHas namsatb NVRAM (16 Koaiit) mis
XpaHeHUs CIIykeOHOM nHpOopMaITiH.

JIucer
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ITonam. u nara

WuB. Ne y6m

o

B3. uHsB.

ITonn. u gara

HNus. Ne mopn.

Joctyn Kk NVRAM ocymectpisiercs cpencrBamu OC «as0pycy»
/sys/class/spi_master/spiO/device/spi0. 1/nvram

KonTposiaepst Ethernet

[1K-2 umeer tpu unrepdeiica Ethernet.

BsaumoneiicTBue ¢ naTepdeiicamu npoucxoaut uepes umena eth(, ethl n eth?.

Hacrpoiika mapamerpoB uHTepdeiicoB Ethernet ocymectBisiercss cpenctsamu OC Das0pyc B
cootBeTcTBUU ¢ TpuHATEIME B OC Linux mpaBuiamu.

USB
[1K-2 umeer mecth kaHanoB uatepdeiica USB.

SATA

[TK-2 umeer Tpu kanana uaTepdeiica SATA.

[lepBrIii KaHaT UCHOJB3YETCS ISl B3aUMOJECHCTBYS ¢ MpUNAasHHBIM Ha nedatHyto ruiaty [1K-2
TBEpJOTENIbHBIM HakonuTeseM (SSD) emkocThio 16 ['0aiiT, HCOMB3YIOMMMCS B KAYECTBE CHCTEMHOTO
JIUCKA.

Bropoii kaHan BeIBEIeH HAa cTaHAApTHBIN pazbeM SATA, ycTaHOBICHHBIN HA NT€YaTHOM TUIATE.

Tperuit kanan BbiBeZicH Ha pazbeM MSATA, yCTaHOBIICHHBIM HA IEYAaTHOM IIJIaTe.

Hoctyn k ycrpoiictBam SATA u3 OC Dnpbpyc ocyniecTBIseTcs 0 UMEHaM:

— i Betpoennoro SSD: /dev/sda
— nns BHenmHero aucka SATA: /dev/sdb
— 1t BHeHero aucka mSATA: /dev/sdc

Video

Buneo noacucrema IIK-2 moctpoeHa Ha BCTPOEHHOM BMJIEOKOHTPOJUIEPE Ipoleccopa Iilb-
Opyc-1C+. ObecnieunBaeTcst BbIBOJ BUAeon300pakeHust Ha MoHUTOpsl ¢ HDMI. Bo3moxHO moaxitto-
YEHHE JIByX MOHUTOPOB OJHOBPEMEHHO. MaKCHMallbHOE pa3pelieHue BBHIBOJUMOIO M300pa)KeHUs —
1920x1440 Touex npu yactote cMeHbl kaapos 60 I'ny, 16 Mui. 1BeTOB.

RS-232

Ha pa3zwemsl Ha kopmyce [1K-2 BriBenneHb! 1Ba kaHana uaTepdeiica RS-232.

[TepBrrit kanan ucnonszyercs [Iporpammoii HawanbHOU 3arpy3ku BOOT u OC Dnwbpyc B ka-
YecTBe CUCTeMHOU koHconu. [logkmoueHne kakux-mudo nepudepuilHpIX YCTPONCTB K 3TOMY KaHaly
HE peKomeHayercs!

Bropoii kaHam MOXeT OBITh MCIIONIB30BAH Ui B3aUMOJCHCTBUS ¢ BHEIIHHUMH YCTPOHCTBaMU
NoJb30BaTeNs. B 3aBUCHMOCTH OT KOH(UTYpALUU TOJIH30BATEIHCKOTO MPOrPAMMHOTO U allllapaTHOTO
o0ecrieueHnss MOXKET MOTPeOOBaThCcs KOH(MUTYpALUs IMOCIEIOBATEIBHOTO KaHala CPEeICTBAMH IIPO-
rpamMbl BOOT B cooTBeTcTBHH € pa3zaenoMm 6.

Joctym k kanainam RS-232 u3 nporpamm, padortaromux B cpeae OC Dnp0pyc, OCyIIeCTBISIETCS
M0 UMEHaM:

— mepBbii Kanain: /dev/ttyS0

JIucer

NAKN.467444.020P3 15

U3sm. |Jlucr |Ne mokym.  |Toam.  |JTata




ITonam. u nara

WuB. Ne y6m

B3. uns. Ne

ITonn. u gara

HNus. Ne mopn.

— Bropoii kanan: /dev/ttyS1

RS-485/422

Ha pa3wsemsl Ha kopiryce [1K-2 BeiBenieHb! 1Ba kaHana uTepdeiica RS-485/422.

Hutepdeiic peann3zoBan Ha OCHOBE KOHTpoJuiepa-mipeodpaszoBarens USB <-> UART.

[TognepkuBarOTCsl IBYXIIPOBOHBIN MOy yTUIEKCHBINA pexkuM (RS-485) ¢ mpueMom «3xo» nuiau
0e3 «IX0» U YeThIpeXMpoBOAHbBIN pexkuM (RS-422) ¢ moxnepxkkoi «mynsTu-mactepy. Kondurypanus
KaHaJOB W MOAKIIOYCHHUE/OTKIIOYCHHE «TEPMHUHATOPOB» IMPOU3BOAATCA C IMOMOIIBI0 TEPEMBIUEK,
YCTaHOBJICHHBIX HAa BEpPXHEH CTOPOHE IJIAThl, B COOTBETCTBUU C PHUCYHKOM 2.2 PacronoskeHre OCHOB-
HbIX KoMroHeHTOB [1K-2 (Bun cBepxy). Onucanue yCTaHOBKU MEPEMBIUEK IPUBEACHO B pasjene S.

Jliis pabothl kaHanoB RS485 HeoOXxoauMo PUCYTCTBUE B cucTeMe MOoIyJs sapa ftdisio (mod-
probe ftdisio). Hactpoiika Momyneil simpa Ui aBTOMaTHYECKOro 3amycka ocymectsisiercs B OC
«Onp0Opyc» B COOTBETCTBHH ¢ TipaBmiiaMu Debian.

Hoctyn k kanamam RS-485/422 w3 mporpamm, pabortaromnux B cpene OC Dnb0pyc, oCyIiecTB-
JSIeTCS 10 UMEHaM:

— nepBeiii kanan: /dev/ttyUSB0
— Bropoii kanan: /dev/ttyUSB1

Nunukanua

Ha kopnyce TIK-2 ycTaHOBIE€HBI CBETOAMOABI KPACHOTO M 3€JICHOTO IIBETOB, JOCTYIHBIC IS
yOpaBleHUs MOJIb30BATEIbCKIMH MPOTPAMMAaMH.

VYnpaBieHne CBETOAMOAAMHU OCYILECTBIIAETCS uepe3 MexaHusM sysfs /sys/class/gpio OC Dnb-
Opyc. 3enenomy cBeronuoay coorBercrByetr GPIO 7, kpacnomy — GPIO_8.

Muunuanusanus cBETOIUO/I0B:

echo 7 > /sys/class/gpio/export
echo 8 > /sys/class/gpio/export
echo out > /sys/class/gpio/gpio7/direction
echo out > /sys/class/gpio/gpio8/direction

Bxirouenue ¢cBeTOINOIOB:

echo 0 > /sys/class/gpio/gpioX/value — sxmouuts ceerommon, rne X — momep GPIO
(7.8)
Brikiarodyenue CBETOOUOOAOB:

echo 1 > /sys/class/gpio/gpioX/value - Beixmounts cBetomuon tae X — womep GPIO
(7.8)

[To ymomyaHui0 MHMIMAIU3AIUS CBETOIUOMIOB MPOUCXOAUT mociie 3arpy3ku OC Dnp0pyc B
ckpunre /etc/userinit. Tlocne ycnemnoi 3arpysku u 3amycka OC Dnb0pyc 3aropaeTcs 3eJ€Hbli CBe-
toauo . KpacHslil cBeTo1MO/ 1 3aropaercs Ha BpeMs padoTthsl TecToB u3 nakera CTIIT OC Dnpbpyc npu
YCIIOBUU 3aITyCKa KOMIUIEKCHOTO MaKeTa TeCTOB M TFacHET MOCJe YCHEIIHOTO OKOHYaHUs TecToB. Te-
CTBI 3aITyCKAIOTCS OTIEPATOPOM B PYUYHOM PEXHUME.

JIucer
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Cropo:xeBoii Taiimep (Watchdog)

Cropoxesoii Taiimep peanusosal B KIIM2 kak yctpoiictBo Ha muHe PCI. Brimtouenue cropo-
KEeBOro TaiiMepa u ympasieHue uM ocymectsiaserca B OC «Dnpbpyc» uepe3 ycTpOHCTBO
/dev/watchdog. Ilpuniuner paboThl ¢ ycTpoiictBoM /dev/watchdog moHOCThIO COOTBETCTBYIOT 001IIe-
npusHaHHbIM npuHImnaM it OC Linux u onucansl B euHOM nokyMeHTanuu Ha siapo OC Linux ker-
nel.org B coorBercTBYIOMEeM paszeie (doc/Documentation/watchdog/watchdog-api.txt).

BBoabI-BbIBOABI 0011ero Ha3Havyenus (10)

I1K-2 umeeT BO3MOXHOCTb OCYLIECTBIISTH BBOJ-BBIBOA [0 ISATH AUCKPETHBIX CUTHAJIOB, J0-
CTYIHBIX JUIs IOJb30BATENBCKUX IPOrPaAMM.

VYnpaBieHne cUrHajlaMH OCYILECTBIIsIeTCs yepe3 MexaHu3M sysfs /sys/class/gpio OC Dnpbpyec.
100 cootrserctByer GPIO 11, 101 — GPIO 12,102 — GPIO_13-104 — GPIO 15.

Nunnuanuzanust curHanoB BBoAa-BbiBoJa (Ha npumepe [00):

echo 11 > /sys/class/gpio/export

echo out > /sys/class/gpio/gpiol l/direction — HACTPOMKa KaK BBIBOJL

i

echo in > /sys/class/gpio/gpiol l/direction — HACTPOMKa KaK BBOJ

echo 0 > /sys/class/gpio/gpiol I/value — BBIBOJI JIOTHYECKOTO «0»

echo 1 > /sys/class/gpio/gpiol l/value — BBIBO/I JIOTHYECKOU «1»
. . .
g cat /sys/class/gpio/gpiol I /value — YTEHHE COCTOSHUS BBOJIA
=
= Barapes
& B I1K-2 ucnonb3yercs onHa nutueBas Oarapes Ha 3,0 B i nutaHus 4acoB peaJbHOTO BpeMe-

Hu. Ucnonb3ylite RENATA CR2032 wiu coBMecTUMBbIE MOJENIN YKa3aHHbIE B paznene 5. Bozmoxna

5 pabota 6e3 Gatapen; 6e3 OaTapen MUTaHUS AAHHBIE YaCOB MOTYT OBITh HEAOCTOBEPHBIMH. Takxke cy-
=4 IIECTBYET BO3MOKHOCTb IMOJKIIOYEHHs BHEILIHEN OaTapen MUTaHus 4yacoB yepe3 pazbeM XP32 Ha ma-
E te [1K-2 BHyTpu KOpmyca.
e}
~

YcrpoiicTBa Ha JIokaJabHOMH mHe SMBus
<! [IK-2 umeer mmuay SMBus, obecnieunBaronryo GyHKIIMA MOHHUTOPHUHTA CHCTEMBI. JTa IIMHA
E ucnons3yet uHTepdeiic 12C, k Hell moakIIOYeHa MUKpPOCXeMa TemrepaTrypHoro Mouutopunra CPU,
kS KIIN2 u neuvatHoit miater [1K-2.

TeMneparypHbIii MOHUTOP MOKET MO 3alpoCy MPEJOCTABIATH WH(POPMAIMIO NPOTrPaMMHBIM

CpeICTBaM KOHTPOJISI TEKYIIETO COCTOSIHUS CHCTEMBI, 3TO obecneunBaeT paboTy Moyl B Oe3zomac-

g HOM TemIiepatypHoM pexume. Jloctyn Kk mHGopManum o TeMnepaType OCYIIECTBISCTCS depe3 Mexa-
- Hu3M sysfs /sys/class/hwmon OC Dnpbpyc. s paboThl TeMIEpaTypHOTO MOHHTOpPA HEOOXOIMMO
E'[ MPUCYTCTBUE B cHCTeMe MOayJIs sizpa Im63 (modprobe Im63). Hactpoiika Mmosyeit siapa st aBToMa-
= THYECKOTO 3amycka ocymectsisiercs B OC «9mp0pyc» B COOTBETCTBHH ¢ npaBuiiamMu Debian.

JIns aBTOMaTH3aluy BhIAAY TIOKa3aHUK TeMIiepaTypbl B KOHCOIb B OC MPUCYTCTBYET COOTBET-
o CTBYIOIIUI CKPHIIT, TO3BOJISIOMINI MTOyYaTh TaHHKIE O TeMmeparype nporeccopa u KITN-2.
S
=
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Urenue nuHpopMaluy o TeMIEpaType:

/mest/bin/CNTR_TMPRT -da -t1
['me mapameTp —t yka3pIBacT WHTEpBajl BpEMEHHU JUIsi MOBTOPHOrO 3ampoca. B
JaHHOM cirydae — 1 c.

4.3 Unrtepdeiicn ITIK-2

Ethernet

Wutepoeiicol Ethernet BriBeniensl Ha pazbembl XP2-XP4, Hymepanys KaHajaoB MMOJAMUCAHA HA
kopryce I1K-2. PazbeMbl JaroT BO3MOXKHOCTh Hcnonb3oBaTh uHTepdeiicel 10Base-T, 100-Base-TX u
1000Base-T.

Haznauenue konTakToB pazbeMoB Ethernet mpuBeneno B rabmune 4.3.

UepTex pacnosiokeHUs KOHTAKTOB pa3beMoB Ethernet mpuBenen Ha pucynke 4.2.

Tabnuna 4.3 - Haznauenue KOHTakToB pazbeMoB XP2-XP4

Crangaprt Ethernet
Konrakt 10Base-T 100Base-TX 1000Base-T
I/0 Curnain /0 Curnaan I/0 Curnan
1 O TX+ (@) TX+ I/0 DA+
2 | RX- | RX- I/0 DB-
3 O TX- 0] TX- 1/0 DA-
4 _ _ _ _ _ _
5 | RX+ I RX+ I/0 DB+
g 6 - — - - I/0 DC+
E( 8 - — - - 1/0 DD-
= 9 - — - - I/0 DC-
10 - - - - I/0 DD+
8
&
2:
£ ®
® ® ®
2
8 ® © ®
IS
: ®
§ Pucynok 4.2 - PacnionoxeHne KOHTakToB pa3beMoB Ethernet
: [Ipumedanue - Bua co cTOpoHBI MOHTaXa, MOACOSANHIEMBIX CHAPYKH OTBETHBIX Pa3beMOB
=
= (Pozerka CH6I1-2-10/14P12-1-B)
5
=
< JIuct
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ITonam. u nara

WuB. Ne y6m

B3. uns. Ne

ITonn. u gara

HNus. Ne mopn.

JaHHbIEe co cKopocThio 10 480 MouT/c, 3To B 40 pa3 ObicTpee, ueM B pexxume full-speed (USB 1.1).

USB

Hlects nmoptoB unTepdeiica USB BbiBeneHbl Ha pa3beMbl XS4-XS6. [TopTsl nmoaaepKuBaroT
pexxumsl high-speed, full-speed, and low-speed. USB 2.0 B pexume high-speed no3Bossier nepenaBatb

K kxaxaoMmy mopTy Jomyckaercs MOJKIYaTh OAHO mepudepuitHoe ycrpoiictBo USB. [lns

nogkiroueHus K I1K-2 Gonpliero xoanuecTBa yCTPOMCTB HEOOXOIUMO HCHOJIB30BATh BHEIIHUN KOH-

LIEHTPATOP.

Ncrounuk nutanus USB 3amuiieH aBromaTHueckuM npenoxpanureneM Ha 500 MA.

Hasnauenue xonTaktoB pazseMoB USB npuBeneHo B Tabmute 4.4.
UYeprex pacnosokeHusi KOHTakToB pazbeMoB USB npuBeneH Ha pucyHke 4.3.

Ta6muia 4.4 - HazHaueHne KOHTaKTOB pa3beMoB X S4-XS6

KonTakt Lens HasznaueHnue

1 USB1 +5B [Tutanue nopra USB1

2 USB1_ D- Juddepenumanpubiii curaan USB1—
3 USB1 GND «3ems» nopra USBI

4

5 USB1 D+ Juddepenunanbuplii curnan USB1+
6 USBO D+ Juddepenunansupnii curnan USBO+
7

8 USBO_GND «3emsi» nopta USBO

9 USBO D- Huddepennmanbupiii curaan USBO—
10 USBO_+5B IIntanue nopra USBO

[Tpumeuanue - Bus co cTopoHbI MOHTaXa, MOJACOEANHIEMbIX CHAPYKU OTBETHBIX Pa3beMOB

(Bunka CH6I1-2-10/14B12-3-B)

® © ®

Pucynoxk 4.3 - Pacnionoskenue KOHTakToB pazbemoB USB

RS-232

Wntepodeiics RS-232 BriBenieHsl Ha pazbembl XS8, XS9.

Hasnauenue koHTakTOB pazbemMoB RS-232 npuseneno B Tabmnuie 4.5.

UYeprex pacnosioKeHus: KOHTaKTOB pazbeMoB RS-232 npuseneH Ha pucyHke 4.4.

NAKN.467444.020P3
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Tabmuma 4.5 - HazHaueHne KOHTaKTOB pazbeMoB X S8, XS9

KOHTaKT Hazuauenue

1 DCD

2 SYNC CD
3 RXD

4 RTS

5 TXD

6 CTS

7 RCQ

8

9 GND
10

Pucynok 4.4 - PacnioyioxkeHrne KOHTaKTOB pa3beMoB RS-232

[Tpumeuanue - Bun co cTopoHbI MOHTaXa, MOJACOEANHIEMbIX CHAPYKU OTBETHBIX Pa3beMOB

&
a (Buka CH6I1-2-10/14B12-2-B)
E(
= RS-485/422
Wutepodeiice RS-485/422 BeiBeneHs! pazbem XS3.
m Ha3nauenue koHTakTOB pazbeMa RS-485/422 npuseneno B tabnuie 4.6.
% YepTexk pacmonokKeHusi KOHTAaKTOB pazbema RS-485/422 npuseneH Ha pucyske 4.5.
g
é Tabnuua 4.6 - Ha3HaueHne KOHTaKTOB pazbema XS3
KonrakT Hasnauenne

2 1 TXDO0-/DO0-
= 2 RXDO+
& 3 TXDO0+/D0+

4 GND 0
= 5 RXDO0-
& 6 RXDI-
=} 7 GND _1
= 8 TXDI1-/D1-

9 RXD1+
5 10 TXDI1+/D1+
=
g
g NAKOWN.467444.020P3
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ITonam. u nara

WuB. Ne y6m

o

B3. uHsB.

ITonn. u gara

HNus. Ne mopn.

Pucynok 4.5 - PacmonoxeHre KOHTaKTOB pa3beMoB RS-485/422

IIpumeuanue - Bua co CTOPOHBI MOHTAKa, MOACOECIUHAEMBIX CHAPYKU OTBETHBIX PA3bEMOB

(Bunka CH6I1-2-10/14B12-1-B)

Video

JInst BBIBOJIa BUAEOCUTHAIOB UCIIOIB3YIOTCS pazbeMbl XS1, XS2.

Hasnauenue konraktoB pazsemoB HDMI npuBeneno B Tabnure 4.7.

Ueprex pacnosioxkeHus: KOHTakToB pazbeMoB HDMI npuBenen Ha pucyske 4.6.

Tabnuua 4.7 - HazHaueHue KOHTakToB pa3beMoB XS1, XS2

KonTakt Haznauenue
1 TMDS_Datal+
2 CEC
3 TMDS_Data2+
4 TMDS Datal_Shield
5 TMDS_ Clock+
6 TMDS_Data0+
7 TMDS_Data2_Shield
8 TMDS_Datal-
9 TMDS_ Clock_Shield
10 DDC Clock
11 TMDS Data0_Shield
12 TMDS_Data2-
13 TMDS _ Clock-
14 Reserved
15 Hot_Plug_Detect
16 TMDS_Data0-
17 DDC_Data
18 Ground
19 +5V_Power

NAKN.467444.020P3
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HpHMeanHG - BI/II[ CO CTOPOHBI MOHTAXa, MOACOCANHACMBIX CHAPYKU OTBCTHBIX Pa3bEMOB

(Bunka CH6I1-2-19/18B12-1-B)

GPIO

OO
OJXORONO
®00 06
BOO6 G
WRERE)

Pucynok 4.6 - PacnionoxeHune KoHTakToB pazbeMoB HDMI

IIK-2 wumeeT BO3MOKHOCTH NOAKIOYCHHUA IIATH BHCIIHUX JUCKPCTHBIX CHUTHAJIOB BBO-

na/BeiBosia (GPIO). CurHansl qOoMKHBI UMETh aMILTUTy 1y oT 0 10 5 B.

Tun nporpaMMHO ynpasisieMbIX BbIBOJIOB o01iero HazHadeHus — LVCMOS-3.3 (coBmecTum ¢

nutanuem 5B). Iloce cOpoca Bce paspsizibl ABISIOTCS BXOAAMHU, B Ipoliecce paboThl KaXKAbIH pa3psn

MOJKET OBITH WHIAWBUAYAJIbHO HAa3HAYCH BbIXOJ0M.

BBO/IbI/BBIBOJIBI HE MIMCIOT TAJIbBAHUYCCKOM PA3BA3KHU U AJICKTPOCTATHUECKOM 3amuThl. [1o3To0-

MY HC PEKOMCHAYCTCA HCIIOJIB30BATh UX I IHMOAKIHOYUCHUA OJIWHHBIX Ka0eJiell M CUTHAJOB OT Ipo-

g MBIIIJIEHHOTO 000py10BaHus 6€3 JONOJHUTENbHOM BHEIIHEH pa3BsA3KH.
= Jlia nonxmouenus curnanos GPIO ucnone3yercs pasbem XS7.
E( Hasnauenue konrakroB pazpema GPIO npuseneno B Tabnuie 4.8.
]
= UYeprex pacnonoxkeHust KOHTakToB pazbema GPIO npuseneH Ha pucyHke 4.7.
= Ta6nuia 4.8 - HazHaueHne KOHTaKTOB pazbema XS7
O
= KonrakT Hasnauenue
% 1 +5
m
S 2 GND
3 GPIO 11
s 4 GPIO 12
E 5 GPIO 13
& 6 GPIO 14
7 GPIO_15
g
<
=
S|
=]
3
=
=t
=
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ITonam. u nara

WuB. Ne y6m

o

B3. uHsB.

ITonn. u gara

HNus. Ne mopn.

O @
PD®O
® O

Pucynok 4.7 - Pacnonoxenue koHTakToB pazbema GP1O

IIpumeuanue - Bua co CTOPOHBI MOHTAKa, MOACOECIUHAEMBIX CHAPYKU OTBETHBIX PA3bEMOB

(Bunka CH6II-2-7/12B12-1-B)

SATA

[IK-2 umeer onun BHyTpeHHHH HMHTepderic SATA, KOTOpbIii MOXET OBITh MCIOJIB30BaH IS
MOJIKJIFOUEHUS] JTOTIOJHUTEIBLHOTO JMCKOBOIO HakomuTess. PekoMeHayeTcss HCIoNb30BaTh TBEPIO-
TeNbHBIE HakomuTenu Qopm-dpakropa 2,5°. JIOMOIHUTENBHBIN TUCKOBBIM HAKOMHUTEIh MOXET OBITh
YCTaHOBJIEH HA HIDKHEH KpbIlIKe Kopiyca. [logkmodeHre BHEIIHErO JUCKOBOTO HAKOMUTEINS MPOU3-
BouTcs uHTEpdeiicHpiM kadenem SATA k pazsemy XP17 u kabenem nuranus JITFON.685692.003
pazbemy XP33 na neuarnoit mate [1K-2.

[1K-2 umeer ogun BHyTpeHHHH nHTEpderic mSATA. TogkiroueHne JOMOTHUTEIHHOTO TUCKA
dopmata microSATA mpousBoAuTCsS K pazbeMy XS5, yCTaHOBIIGHHOMY Ha 0OpaTHOW CTOPOHE IIATHI
(cm. pucyHok 2.3). Kabenb anekTponuTaHus JOTMOTHUTEIBHOTO )KeCTKOro nucka (5B) mogkimouaercs k
pazsemy XP33 (SATA PWR).

4.4 TpeOoBaHMA K 3JIEKTPONMTAHUIO

[Muraromee Hanpsokenue +12 B.

Heo6xonuMo mpuHHMaTh BO BHUMaHHME TPeOOBaHUS, CYIIECTBEHHbIE JUIsI 0OECIICUEHUs CTa-
OuIbHOCTH W HajexkHOCTH padoTsl [1K-2. B Tabnuie Hike MpUBEACHBI BETMYMHBI MAKCUMAIBHO J10-
MyCTUMBIX HaIpsDKEHUH Ha JIMHUSIX MMUTAHUS, IPEBBIIIEHUE KOTOPBIX MOXKET MPUBECTH K MOBPEXkKIE-
Huto [IK-2. Mcrounuku nutanus, ¢ KOTOpsIMU OynieT ucrnosb3oBatbes [1K-2, momxHb! ObITH IpOBEpe-
HBI Ha [IPEIMET COOTBETCTBUS 3TUM TPEOOBAHUSIM.

Pexomenayercs B nensix anektponuranus [1K-2 wcnonb3oBath GUILTPhl CHH(A3HBIX U Mapa-
(a3HBIX TIOMEX, a TaKXKe Pa3pAIHUKH, 3alUINAIOLINE OT UMITYJIbCHBIX NepeHanpskeHui. TpedoBaHus
K 3JIEKTPONUTAHUIO IpUBEAEHBI B Tabmuue 4.9.

Tabnuna 4.9 — TpeboBaHuUs K AIEKTPOIUTAHUIO.

Hanpsixenne MuHnmansHOE MakcumanbsHOe Tok notpebnenns MAX
(B) (B) (B) (A)
+12 11.4 12.6 3,2

[Iutanue noaxnrovaercs k pazbemy XP1 Ha kopmyce I1K-2.
Haznauenue konTakToB pazbema DC 12 B npuseneno B tabmuie 4.10.

JIucer
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Yeprex pacnonokeHust KOHTakToB pazbeMa DC 12 B npuBeaeH Ha pucyHke 4.8.

Tabnuna 4.10 - Haznauenue KOHTakTOB pazbema XP1

KonTakt Haznauenue
1 -12B
2 -12B
3 +12B
4 +12B

[Tpumeuanue - Bus co cTopoHbI MOHTaXa, MOACOEANHIEMbIX CHAPYKU OTBETHBIX Pa3beMOB

© O
0RO

Pucynok 4.8 PacnonosxeHne koHTakToB pazsema DC 12 B

(Posetka CH6I1-2-4/10P12-1-B)
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5 YcranoBka

[1K-2 nerko ycranaBnuBath. [Ipu 3TOM HEOOXOAMMO CTPOro COOMIOATH MPUBEICHHBIC HUKE
npaBuiIa M IPOUEAYpHl Ui TOTo, 4To0kl n30exars nmoBpexaenus [1K-2, noaximouaemoro obopynoBa-
HUSI, @ TAK)KE TPaBM IEPCOHAIA.

5.1 TpeGoBanusi 6e30macHOCTH
[Tpu o6pamenun c I1K-2 cnenyiite TpeOGoBaHUSIM O€30MACHOCTH, OMUCAHHBIM B IAaHHOM pa3jie-

ne. I[TAO «<MHOYM wum. U.C. Bpyka» He HeceT OTBETCTBEHHOCTH 3a JIOOBIC MOBPEKIACHHS, BO3SHHK-
[IME B PE3yJIbTATE HECOOIIOICHUS ITHX TPEOOBAHMIA.

Baumanmue!

Brikirounte ucTouHuK nuTaHus nepea noakiodeHneM [1K-2 u/unu BHemHero o00py1oBaHusl.
Hapyuienne 3Toro npaBmiia MOeT c03/1aTh yrpo3y BaimeMy 310pOBbIO M )KM3HU, a TAKKE IIPUBECTU K
nospexaenuto [1K-2 unu BHenHero o0opynoBaHusl.

Bpewms 3amycka ucTouyHMKa NMUTaHUS HE NOJKHO mpeBbiiaTh 200 mumucekyHna. Ilocne BbI-
KJIFOUEHHSI HCTOYHUKA HE JoMyckaeTcsi moBTopHoe BkioueHue [1K-2 panee, yem uepes 10 cexyHa.

[IK-2 umeer 3neMEHTHI, UyBCTBUTEIbHbBIE K BO3JCHCTBUIO 3JIEKTPOCTATUUECKUX 3apsnoB. Bo
n30eKaHUEe TTOBPEIKACHHSI MOIYJIS COOJTFOIaliTE MEPHI MMPEIOCTOPOKHOCTH:

— CHHUMHTE C OJICK]Ibl U T€Jla CTATUYECKUI 3apsI;

— HE NPUKACANTECH K DJIEKTPOHHBIM KOMIIOHEHTaM M KOHTakTaM pazbemoB [1K-2.

5.2 YcTaHOBKA U J€MOHTAXK

byabsre octopoxnbl nmpu obpamenun c¢ IIK-2. Kopmyc IIK-2 BemmonHsieT posib panumaropa
OXJIQXICHHS M MOKET CHIILHO HarpeBatbces. He mpukacaiitecs k kopmycy mpu padote [1K-2.

[1K-2 3ampenieH0 HakpblBaTh TKAHBIO WIM KaKUMHU-TMOO MHBIMM MaTepualaMu U Mpeame-
TaMU, TaK Kak 3T0 OyJeT MpensiTCTBOBaTh 0TBOAY Teruia oT [1K-2 u MoxkeT mpuBecTH K ero moBpex/e-
HUIO!

IHopsinok ycTaHOBKH

s ycranoBku [1K-2 Beimonaute cnenyromue qeicTBUS:

— yOenuTtech, 4TO COONIOICHBI TPEOOBaHUS OE30MACHOCTH, U3JI0KEHHBIE BBIIIIE,

— 1mepen ycTtaHOBKOW yOemutech, uto I1K-2 mmeer nHeoOxoammyro koHduryparmto. Mudop-
MaIius 1o KoHpuUrypupoBanuio nepudepuitapix ycrpoiicts [1K-2 npuBeneHa Huke B Io-
CIEeIYIOIIMX TTIaBaxX JaHHOTO pa3fena;

— ycranoBute [1K-2 Ha rOpM30HTANIBHYIO WJIM BEPTUKAJIBbHYIO MOBEPXHOCTh. [Ipu BepTUKaIb-
HOM yCTaHOBKE OOpaTHUTe BHUMaHHE, 4TO pedpa paguaTopa Ha BepxHed kpsbimke [1K-2
JOJKHBI UMETh BEPTUKAIBHYIO OpHEeHTalnI0. Y oenuteck, uto [1K-2 HamexHO 3aKkpernieH;

— pacrnasiite ka0eiau OT BHEUIHEro 00OpyJ0BaHUS W MCTOYHUKA MUTAHUS B COOTBETCTBUU C
pasznenom 4.4. OTBeTHbIE pa3beMa MUTAaHUS BXOJUT B KOMIUIEKT IOCTABKH;

— y0enuTech, YTO UCTOYHUK MUTAHUS BHIKITIOYCH;

— aKKypaTHO MOJKIIOYHTE Ka0elu OT WCTOYHHWKA MUTAHUS M BHEIIHETO O00OpYIOBaHUS K
pazsemam Ha kopmyce [IK-2. Y6enurech, 4To BCe MOACOSIMHEHHBIE Ka0eu HAICKHO 3a-
(UKCHPOBAHBI;

JIucer
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IHopsigok neMoHTAa)KA

BKJIIFOUHMTC UCTOYHHUK ITUTAHUA,

yepe3 45-60 cekyHI IOJKEH 3aroperhCsl 3elIeHbI CBETOAMOJ, YTO CHUTHAIU3UPYET 00

ycnenHoi 3arpyszke OC Dab0pyc u roroBaoctu [1K-2 k pabore.

s orknrouenus [1K-2 Beinmonnute cnenyromue AeicTBUS:

yOenuTech, 4To COOMI0CHBI TpeOOBaHMs 0€30MaCHOCTH, H3JI0KCHHBIC BBIIIIE;

Y6G,Z[I/ITGCB, YTO UCTOYHHK ITMTAHMA BBIKJIIFOYCH,

akkypaTtHo otcoeaunaute ot [1K-2 Bce kabemny;

caumure [1K-2 ¢ noBepXHOCTH, Ha KOTOPOH OH YCTaHOBJIEH;

ynakyiite [IK-2 B TpaHCOPTHPOBOUHYIO Tapy.

5.3 Kon¢purypanus I1K-2

[TK-2 umeet nBa BuIa KOHPUTYpaIUU: anlapaTHYIO U MPOrPaMMHYIO.

AnmapaTtHasi KOHQUTYpaIys BKIIOYAET B CeOs:

- YCTaHOBKY JIONOJHUTENBHOTO xecTkoro mSATA nucka;

- YCTaHOBKY PEKUMOB paboThl mopToB RS-485/422 npu nomoru nepeMplyex.
[TporpammHas KoH(UTrypauus BKIOYAET B ceOsl:

- BBIOOD «3arpy304HOT0» JAUCKOBOT'O HAKOIIUTEIIS;

- yctaHoBky [P-aapecos unrepdeiicoB Ethernet;

- copoc HacTpoek BIOS k 3aBOJCKUM yCTaHOBKAM.
Pabotel mo anmapatHomy koHpurypupoBanuto [1K-2 u yctanoBke 6arapen mpou3BOIATCS HA

nemonTupoBanHoM [1K-2. [IporpamMMmHOe KOHPUTYpHpPOBaHHE — HA YCTAHOBIICHHOM.

YcraHoBKA TONOJHUTEJNBLHOIO 5KeCTKOI0 JUCKA

Yo6enureck, 9To cOOIIOICHBI TPEOOBAHUS 0€30ITACHOCTH, U3JI0KEHHBIC BHIIIIC.

C momomipio JAByX TOPLEBBIX KIIOYEH Ha 8§ MM OTKPYTHUTE YeThIpe OO0JITa, CKPEIUISIoIne

kopryc KommnproTepa 1 CHUMUTE HAKHIOKO KPBIIIKY KOpITycCa.

3akpenuTe >KeCTKUI JUCK Ha KpBILKY ¢ nomolrsto aepxatens JIAKON.752662.007 (mo-

CTaBJISIETCS IO OTAETBFHOMY 3aka3y). [lognepxuBatorcs aucku Gpopm-dakropa 2,5 .

[MoaxmrounTe )ecTkuil Auck uHTEepdeiicHpiM kadenem SATA k pazbemy XP17 u kabGenem
nutanus JISIION.685692.003 k pazpsemy XP33 na nevarnoit miate [1K-2.
[Tpu HEOOXOAUMOCTH OCTOPOKHO YCTAaHOBUTE JKeCTKUH nuck ctangapra mSATA B pazbeM

XS5 u 3akpenure ero BUHTOM M2,5%5.
VYcTaHOBHUTE HUKHIOKO KPBILIKY KOPITyca U CKPEMUTE KOPIYC YEThIPbMsI 0OJITaMu.

YcranoBka pexxumMoB padotsl moptos RS-485/422
Bb100p 1 ycTaHOBKA peXKUMOB pabOTHI MOPTOB IPOU3BOAUTCS MPH MTOMOIIM EPEMBIUEK HA IIe-

yatHou mare [IK-2 B cooTBeTCTBUU ¢ pUCYHKOM 2.2.
Ha3nauenue nepempruek ykazano B Tadmnwuie S.1.

Hzm.
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Ta6muma 5.1 - [lepembruku BeiOOpa pexkuma padorta moptoB RS-485/422

ITopT
Pexum COoM3 COM4
XP7 | XP8 XP9 | XP10 | XP12 | XP13 | XP14 | XP15

RS-485 (nByxmpoBo- . " I n
HBIH)

RS-422 (detbipexmpo-
BOJTHBIH )

«IX0» BKIIIOYEHO —-2-3 —-2-3

«IX0» BBIKJIIOYEHO +1-2 +1-2

«TepmuHaTOp» BKIIIO-
YeH

((TepMI/IHaTOp» BBIKIIO-
YCH

+ - IEpEMbIYKa YCTaHOBJICHA

— - HICPEMbIYKa HC YCTAaHOBJICHA

Bb100p «3arpy304HOro» JMCKOBOI0 HAKOIHUTEJIsA

M3MeHNTh BEIOpAHHBIN «3arpy304Hbli» TUCKOBBIN HAKOMUTENb, U TAK)KE U3MEHUTh TapaMeTphl
3arpy3ku OC, MOKHO C MOMOIIBIO KoMaH bl 'c' OcHOBHOTO auanora [IporpaMmbl HayaJlbHOTO CTapTa
(BIOS).

Ycranoska IP-agpecoB untepgeiicos Ethernet

VYcranoska [P-aapecoB nnTepdeiicoB Ethernet ocymiecTBisieTcss B COOTBETCTBUU C TIPABHIIAMU
koH(purypupoBanus cereBbix uHTEpPeiicoB OC Linux Debian u MoKeT OBITH BBITIOJHEHO Pa3IUYHbBI-
MU CIIOCOO0aMH: KOPPEKTUPOBKOM TEKCTOBBIMU peAaKTOpaMHu KOH(MHUTYypamrMoHHBIX (aiaoB (haiasl B
karasore /etc/sysconfig/network-devices/), yTunuramu TEKCTOBOTO PeKUMa MU yTUIUTaMH Tpadude-
ckoro pexkuMma. [locrne n3MeHeHus HacTpoeK M UX MPUMEHEHHUS HEOOXOIUMO IMepe3arpy3uTh ceTe-
BYIO MOJICHCTEMY BBHITIOJTHUB KOMaHY /etc/init.d/network restart. JIns BRINOTHEHUS KOMaHIbl HEOOXO-
JMMBI TIpaBa CymneproiIb30BaTels.

Copoc HacTpoek BIOS k 3aBoacKHM yCTaHOBKaM

st copoca Hactpoek BIOS, coxpaHEeHHBIX B SHEPrOHE3aBHCHMOM MAaMSTH, B COCTOSIHUE «II0
YMOJTYAHHIO», HEOOXO0AMMO cpasy mnociie BkirodeHus nutanus [1K-2 HaxkaTts U yaepKuBaTh HOKATOU
knasuity ‘ESC’ Ha knaBuaType TepMHMHANA, NOIKIIOUEHHOTO K nocienoBaTesnbHoMy nopty I11K-2 kak
yKa3aHo B nojpaszuene 6.1.

5.4 3amena 0atapen

Jlnst 3aMeHBbl TUTHEBOM OaTaper WCTOJB3YHWTE TaKylo ke Oarapero WIM PEeKOMEHIOBAaHHYIO
npousBoauTeneM s 3aMenbl. Cpean noaxonamux monaeneir — RENATA CR2032 unu apyrue cos-
MECTHUMBIE MOJIEIH.

OxunaeMoe Bpems paboThl OaTapen MpUOIU3UTENBHO 5 JIeT Mpu paboTe MNP KOMHATHOW TeM-
neparype. Cpok cimy>k0bl OaTapen 3aBUCUT OT paboyeil TeMIepaTrypsl, a TakKe OT BPEMEHH, KOTOPOe
T1IK-2 HaXxoauTcst B BEIKIIOUYEHHOM COCTOSHUU.
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Pexomenmyercs 3aMeHsTh OaTapero yepe3 3-4 roga paboThl, HE JOKUIASCh OKOHUYAHUS €€ CPO-
Ka CITyKOBI.
PaGotsl mo ycTaHoBKe OaTapeu Mpou3BOASTCS Ha AeMOHTHpoBaHHOM [1K-2.

I[J'ISI 3aMCHBI 6aTapeH BBITITOJIHUTEC CJIICAYIOIIUC ,Z[GI>'ICTBPI}II

Yo6eauteck, 9TO COOI0IEHBI TpeOOBaHUs O€30MTaCHOCTH, H3JI0’)KEHHBIE BHIIIIE.

C noMoI1pi0 KpeCTOBOM OTBEPTKH OTKPYTHTE 12 BUHTOB Ha JHE KOpILyca, KPEMSIIUX HUXK-

HIOIO KPBIIIKY Kopiryca u neyaTHyto miaty [1K-2 u cHUMUTEe HHKHIOIO KPBIIIKY KOpITyca.

3amenure O6arapero. CobiroaiTe nMoIspHOCTD!

Y cTaHOBUTE HUXXHIOIO KPBILIKY KOpITyCa, Y6CI[I/ITGCB, 4TO BCC OTBCPCTUA COBIIAIA CO CTOM-

KaMH KPEIUICHMs [IEYaTHOM IUIaThl, CKPEIUTE KOPILyC BUHTaAMU.

Hzm.
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6 IIporpamma HavaabHoro crapra «<BOOT» (BIOS)

6.1 Ilporpamma HauaasHoro crapra «BOOT» (BIOS) IIK-2

[Iporpamma HaganeHoro crapta «BOOT» (BIOS) I1K-2 npeanasnauena ais:

- IEpBOHAYAIBHOIO TECTUPOBAHUS M MHULIMATU3AIUH annapaTHbIX KoMoHeHToB [1K-2;

- 3aIyCKa ONMEPAlMOHHBIX CUCTEM, IPEAYCMOTPEHHBIX JUIs ucnoiaHenus Ha [1K-2.

O6mas cxema padotsl BIOS coctout B cneayromem:

— CTapT Bcex LeHTpanbHBIX mporeccopoB (L) ¢ Touku 3amycka ¢ 3amukiauBanueM Bcex LI,

KpOMe BEIyIEro, A0 Pa3peuieHus! MPOI0JIKUTH padoTy OT 3TOTO IJIaBHOTO MPOLIECCopa;
— WCIIOJIHEHWE TECTa M0 BKIIOYCHHIO NMuTaHus wiu oomemy copocy POST (Power On Self
Test);

— MHULMANIA3alMsl JMarHOCTUYECKUX YCTPOUCTB;

— CKaHMPOBAHHE U MHUIHAIN3AINS ONIEPATUBHOM MaMATH;

— ckaHupoBaHue u nHUnHanu3anus PCI-ycTpoicTs;

— WHHUIHAIM3aLUs YCTPOHCTB 3arpy3Ky U (PaifjIOBbIX CHCTEM HA HUX;

— MHUIUANTHU3AIMS KIaBHATYPhI U BUIEOCHUCTEMBI;

— opraHu3zainus AUaJoroBoro UHTepQeiica ¢ Moab30BaTeNeM;

— aHaMM3 KOH(QUTYPAIMOHHBIX NapaMeTpoB B dHeproHe3aBucumoil mamstu (NVRAM) u B

KoH(puryparmoHHoM (aitie Ha OJHOM U3 YCTPOMCTB 3arpy3Ku

— 3arpy3ka (aiija ¢ HMCHOJHSIEMBIM KOJOM IEJIEBOM MPOTrpaMMbl, C OJHOTO M3 YCTPOWCTB

3arpysKu;

— IMOATOTOBKA K Iepeaye yIpaBIeHUs 3arpy’KEHHOMY KOy .

— Tmepenaya yrnpaBJeHUS U CTapT BCEX 0XKUIAIOLINX MPOIIECCOPOB B HOPMAJILHOM Cllydae, Jiu-

00 OCTaHOB B Clly4ae HEUCIPABHON KOHPHUTYpallUy annapaTypsbl.

ObecnednBaeTcs 3aIyCK OCHOBHOM OTEPAIIMOHHOM CUCTEMBI « DIBOPYCH.

@aiinsl k010B OC MOTYT OBITH PACIOIOKEHBI HA JKECTKUX U (unII-auckax, Ha CD-ROM, na
USB-HakomnuTene win moaKavynuBaTbes u3 JokanbHoU cetn Ethernet mo mporokomy ATA over Ethernet
(AoE).

®aiiner komoB OC Ha xecTkux M Gdmr-guckax 1 USB-HakonmuTensx MOJDKHBI XpaHUTHCS Ha
paszene aucka, pa3MedeHHOTro Kak ¢aiaoBast cucteMa ext2 uim ext3 ¢ TumomM Tabauiel pa3aesnoB MS-
DOS. ®aiinel Ha CD-ROM xpansrtes B daitnosoit cucteme [SO 9660.

Pa3meTka OUCKOB, MPENOCTABISIEMBIX CEPBEPOM MO MPOTOKoNy AOE momKHA yIOBIETBOPATH
paHee ONMCaHHBIM TPEOOBAHUSAM JJIS TUCKOB.

6.2 JIuarHoCTHKA M IMAJIOT

[Tporpamma HauanbHOTO cTapTa BHIBOAUT MH(POPMAIIMOHHBIE COOOIIEHNUS B MIOCIE0BATEIbHBIN
HOPT, @ C MOMEHTA MHUIMATN3AIMH BUACOKAPTHI JyOIUpyeT UX Ha MOHUTOD.

[locne BxkmroueHuss nuTaHuss wian nepesarpysku IIK-2 mporpamma HadalbHOro crapra
HAauMHAeT 0a30BOC TECTHPOBAHWE W WHUIMAIM3AIMIO JOCTYMHOM ammaparypel. [lo wmepe
MOCJIEZI0BATENBHOIO TECTUPOBAHUS YCTPOWCTB BbIAIOTCA MH(OPMalMOHHBIE cooOlIeHus. B ciydae
YCIIEITHOTO TECTUPOBAHUS BBIAAETCS CIIEAYIOIIee COOOIIEHNEe U HAaUnHAETCsl 0OpaTHBIM OTCYET:

CPU#00: Autoboot in xx sec, PRESS ANY KEY TO DISABLE IT
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BHSCB XX —YHCJIO OCTaBIIMUXCA A0 Haydaia pa6OTH CCKYHA.

[Tocne 3aBepiieHns 06paTHOrO OTCYETa MPOU30MAET 3aITyCK MPOTrPAMMBI 110 YCTAaHOBJICHHBIM B
HHEPrOHE3aBUCUMOM MaMATH U KOH(PUTyparMoHHOM (aiine napamerpaM. UToObI H3MEHUTH MapameT-
pBI 3aIlycKa, HaJI0 MpepBaTh OTCUET HAXKATHEM KJIABHIIM MPOOea, BOWAS TEM CaMbIM B JHAJIOTOBBIN
pEeXUM.

JInst BBOZa MOYKET MCTIONB30BATHCS TEPMUHAN, HOAKIIOYEHHBIH K ITOCIIeI0BATEIFHOMY HOPTY U
KJIaBHATYypa, a s BEIBO/IA - TEPMHHAI, TTOIKIIOUCHHBIN K ITOCIIEI0BATEIFHOMY TIOPTY ¥ MOHUTOD.

BBom u BBIBOI NpOM3BOAMTCS Yepe3 o00a MMEIOMMXCSA MOCIEIOBaTeIbHBIX IIOpTa B
HONYAYIUIEKCHOM pexuMe. T.e. BBOJ BO3MOXEH dYepe3 00O W3 HHUX, a BBIBOX HJIET B o00a
OJTHOBPEMEHHO.

s obMena uHdopmanueit no nocnegoBaTensHoMy nopty, K [1K-2 nomken ObITh MOAKIIOYECH
3HAKOBBIA TEPMUHAI WU SMYJISTOP TEPMUHANA CO CICAYIOUIMMHU HACTPOHKaMU:

ckopocTh - 115200 Gut/cex,

Kajap - 8 out

YETHOCTD - HET,

crom-our - 1,

PETryJIMpOBKA ITOTOKA - HET.

OcnosHot#i 3anaueii BIOS sBnsiercst 3arpy3ka OC Dnbopyc.

3arpy3Ky MO>KHO ITPOU3BECTH 10 OJHOM U3 YETHIPEX CXEM:

1) ABTromMaTu3MpoOBaHHAas 3arpy3Ka:

JloxnaThCsl KOHIIA TaiiMepa o0paTHOTO oTcueTa. B aTom cirydae OyneT mpou3BeaeHa 3arpy3ka
3apaHee BBIOPaHHOW IIPOrpaMMBbl, ¢ MapaMeTpaMu, XPaHALIMMUCS B SHEPTOHE3aBUCUMOM NMaMsATH MO0
B (aiine boot.conf (npu ero Hanmmuuu) (MeTKa, ykazaHHas kak default; B cooTBercTBHM C 1. 6.5).
[Tpuoputerom obnaaaer 3arpyska o napameTpam, ykazanHbeIM B (ailine boot.conf. B 3TOM cityuae u3
SHEpProHe3aBUCUMOI MaMsATH OepeTcs TOJIBKO 3HAU€HHE HOMEpa yCTPONUCTBA 3arpy3KH.

2) IlpepBarp TaiiMep oOpaTHOro OTcYeTa M HaxaThb KiaBumly 's'. B 3Tom ciywae 3arpyska
NPOM30UJIET 1O MapaMeTpaM, B3STHIM U3 dHepronezaBucumon nmamsatu. Conepxxkumoe daiina boot.conf
NPUHUMATHCS B pacyeT He OyJer.

[Mpumeuanne - 3HaueHne napamerpa command_string He COXpaHSETCS B YHEPTOHE3aBUCHMOI

naMsITH, TO3TOMY JJISi 3TOrO TapaMeTpa OyAeT YCTaHOBJIEHO (UKCHpOBaHHOE 3HadeHHWe. (B
COOTBETCTBUHU 1. 6.3)

3) IlpepBath Taitmep oOpaTHOTO OTCUETA M, HAXKAB KJIABUIIY 'C', I3BMEHHUTH MTapaMeTPhl, B3AThIC
U3 DHEpProHe3aBUCHUMON mamsTH (B cooTBeTcTBHH M. 6.3). IloTom, HakaB KiaBuiny 's', 3arpy3uTh
nporpammy.

4) IlpepBath TaiimMmep OOpaTHOTO OTCUETa M, BOHMIA B AMAJIOr 3arpy3KH C HCIIOJIb30BaHUEM
KoH(UryparronHoro ¢aina boot.conf ('b' ocHOBHOTO pexuma win #boot pacIIUPEHHOT0), 3arPY3UTh
OJIHY U3 METOK (paiina boot.conf (B COOTBETCTBHH C 1I. 6.5)

6.3 OcHoBHOI1 THAJIOT

OCHOBHOI AMAJIOT TIO3BOJISIET U3MEHATH OCHOBHBIE ITAPAMETPBI 3arpy3KH U CTapTa MIPOrPaMM.
OCHOBHOH JHaOr HAYMHAETCS C BEIBOAA COOOIICHHUI
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BOOT SETUP
Press command letter, or press 'h' to get help
¥ TIPUTJIAILICHUS

3any01< KOMaHZ OCHOBHOI'O AHaJiora OCYHICCTBIACTCA BBOAOM CICAYIOMIHUX COO6HICHI/II\/'I us3

OJIHOTO CHUMBOJIA - HA)KATHEM TaK Ha3bIBAEMBIX "TOPAUMX KIaBuIl'":

- BeiBoz mToMoliy Mo KoMaHaaM OCHOBHOI'O JHaiIora
- Pexxum n3MeHeHus mapaMeTpoB 3arpy3KH B cTapTa

- BriBoj cymiecTByroIMX Ha JaHHBII MOMEHT MapaMeTpOB HA MOHUTOP

- BoiBon umeronuxcs y I1K-2 auckoB (ycTpoicTB s 3arpy3Kku) Ha MOHUTOP

- CoxpaHeHHe BLI6paHHBIX napaMeTpoOB B SHEPIrOHEC3aBUCUMYIO IIaMSTh

- Pexxum crapra ¢ ucnonbp3oBaHueM KOH(UTYpaLMOHHOTO (haitia

- 3arpy3ka u ctapT BbIOpaHHOTO (haiiina ¢ KoJOM IpOTrpaMMBbl

- Bxon B paclumpeHHbIN JUanor

Komanga 'c' m3meHsier mapamerpbl 3arpy3kd W crapra. CHayana OHa BBIBOAUT TEKYILHE
napaMmeTpsl B BUJE:

CHANGE BOOT PARAMETERS

Current Settings:

drive_number: "0’

partition number: ‘0’
command_string: "

filename: "/linux.e3m’
initrdfilename: "

autoboot in: "0’

To advance to next setting press ENTER. To skip setting press ESC

(PN

Janee xomanmga 'c

MO3BOJIACT MOOYCPCAHO HU3SMCHUTHL BBIBCACHHBIC IIapaMCTPHI.

Hns

U3MEHEHHS TapaMeTpa HY)XHO BBECTH €ro 3HaueHWe (CTpOKy I mapaMeTpoB command string,

filename, initrdfilename w wucno Ay mpouwx MmapaMeTpoB) W HaxkaTh kiaBuiny 'Enter'. Haxartume

kiapumu  'Enter' 0e3 3HaueHUs YCTaHABIMBACT IMapaMETPOM IMYCTYIO

cootBeTcTBeHHO. HaxxaTtne knaBumm 'Esc' ocTaBisger IMMPEIKHEC 3HAUYCHUC ITapaMeTpa.

Jlns oOneryenust BBoja mnapamerpoB filename wu initrdfilename

HayvalbHBIM OyKBaM MMEHH (¢aiina:

CTPOKY WJIH HOJb

MNOoAACPIKAH IIOHUCK 110

Ecnu B paznene, 3aganHoMm (drive_number, partition_number), cymecTByeT ¢aitioBas cucrema

tuna ext2 (mwmm ext3), umu ISO 9660 mna CD_ROM, 1o, HaxaB kiaBumry 'Tab'

B IIOJI€ BBOAA

napametpa filename wmm initrdfilename, MOXHO TOMYYHTH OTJIaBJIEHUE KOPHEBOTrO Karanora. Jlamee,

BBO/ISI CJIOTH (DAilJIOBBIX UMEH IO YacCTsAM M HaXUMas KiaBuiry 'Tab', MOKHO MOJTy4HTh B TIOJIe BBOJA

OCHOBHOM CJIOT TTOJTHOCTBIO, M, TAKMM 00pa3oM, yI00HO BBIOPATh HYKHBIN (aii.

[TapameTpsl 3arpy3KH U cTapTa:
drive_number — HOMEp yCTpPOICTBA 3arpy3Ku

Hzm.
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partition_number — HOMep pa3jesia Ha BRIOpAaHHOM yCTPONCTBE 3arpy3Ku
command_string — KOMaH/IHas CTpoKa, nepenaBaemas sapy OC
filename — monHOe uMs (haiina 3arpykaeMoi MPOrpaMMbl OTHOCHUTEIIEHO KOPHS pa3jiena

initrdfilename — ums ¢aiina initrd (MoxeT ucnonab3oBathes 17 crapra siapa OC)
autoboot in — Bpems 3aJIep>KKHU Tepej1 CTapTOM 3arpy’kaeMoi MporpaMMbl B CEKYHIaxX

[Ipumeuanns
1 Conepxumoe napamerpa command string He COXpaHAETCSl B SHEPrOHE3aBUCHUMOMN MaMITH.
Ilpn kaxmoll 3arpy3ke s 3TOro mnapamerpa OyJIeT YCTaHOBJIEHO (DPUKCHPOBAaHHOE 3HAa4YEeHUE

“root=/dev/hda3  console=tty0  console=ttyS0,115200”. B  cayuae, ecau  HeoOXoauma
ABTOMATH3UPOBAHHAsI 3arpy3Ka C HWCIIOJIb30BAHHUEM 3TOrO MapaMeTpa, CO 3HAYCHHUEM OTJIIMYHBIM OT
(UKCUPOBAHHOTO — PEKOMEHIYeTCS TOJb30BAaThCSA CXEMaMHU 3alycka C HCIOJIb30BAHUEM

KOH(HTryparroHHoro ¢aiina boot.conf.

2 Mecrtonaxoxaenue (aiiios, ucrnonszyemsix BIOS.

[Ton monmubiM UMeHeM (aiisia moapasyMeBaeTcsl MyTh K (aimy U coOCTBEHHO UM (aiina, T.e.
cTpoka Buaa “/boot/linux.0”

[Ipu BBOAE TOJHOTO MMEHHU (aima cieayeT YYUThIBaTh, YTO TOJ KOpPHEM “/” TOHHMAaeTCs
KOpPEHb BBICTABJIICHHOTO pa3zena partition number. OC MoOXeT BHACTh ATOT-Ke (ailn mo ApyroMmy
MyTH, €CITU KOPEeHb pa3zena partition number OyJeT CMOHTUPOBAH BO BHYTPEHHIOIO Manky (aiimoBoi
cucteMbl. OOBIYHO KOpeHb pasjena, ucrnoibdyemoro BIOS, cmonTHpoBan B manky ‘“/boot”. s

NPUBEICHHOTO BhIIIE TpuMepa nonHoe uMms ¢aitna B OC 6ynet “/boot/boot/linux.0”
Komanna 'u' obecnieynBaeT BHIBOJ IAPAMETPOB 3arpy3KH H CTApTA.

Komannma 'm' obecneunBaeT COXpaHEHHE HM3MEHCHHBIX TapaMeTpPOB B DHEPrOHE3aBHUCUMYIO
naMsTh.

[Tpumeuanue - Copepxumoe mapamerpa command string He  coxpaHseTrcs B
SHEPrOHE3aBUCUMON MaMSITH.

Komanner 'p' wmimm 's' obecreunmBaloT 3arpy3Ky M crapT BbIOpaHHOTO (ailma ¢ KoJIoMm
pOTpaMMBI.

Komanna 'b' uHMOMupyeT auanor 3arpy3Kd C HCHOJIb30BaHWEM KOH(UTYypanmnoHHOTO (aiina
boot.conf (anamormuHo komaHae boot pacmmpeHHoro guanora). Palnm HUIETCSs HA AWCKE
drive_number. [TapameTrp drive number XpaHUTCS B SHEPrOHE3aBUCUMOW MaMSATH JTHOO H3MEHSETCS
komaHao# 'c'. Ecnu aucka drive number HET WM B ero KOpHEBOM paszene HeT daiina boot.conf,
KoMaH[a 'b' He BBINOJIHAET HUKAKUX €HCTBUH.

Omnwucanue nuanora 3arpy3ku ¢ HCIoJIb30BaHHEM boot.conf cmoTpu B 1. «Jluajor 3arpysku c
UCTIONB30BaHueEM Qaitna boot.conf».

'

Komanasr ' ' u '~' obecrneunBaroT BX0/1 B paCIIUPEHHBINA JUATIOT.

6.4 PacluMpeHHbIH 1UAJIOT

PacmmpeHHsbIil 1Hanor Mo3BoJIsAeT:
- YCTaHaBJIMBATb U U3MCHSATH I1apOJIb,
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- yCTaHaBJIMBATh crienupudeckue s QyHKIMOHUPOBAHMsI MAIIMHEI (hiary;

- nepe3arpyxatsb [1K-2;

- 3arpy’kath 1eJeBble MPOrPAMMBI C UCIIOJIb30BaHHEM KOH(PUTypallMoHHOTo Qaiina boot.conf.
PacmmpeHHsIi [uanor akTUBUPYeTCsl KOMaHaaMu ' ' win '~' OCHOBHOTO IMaora.

[Ipu BXoze B pacIIMpEeHHbIN AUAJIOT MOSABISETCS BBIBOJ BUAA

ENHANCED CMD MODE
Enter command, 'help' to get help, or Esc to exit

W MOABJIACTCA MPUTTIAIICHUC
#

Brixoa U3 HETO B OCHOBHOM J1MAJIOT BHITIOJIHSIETCS P Ha)kaTuu KiaBuiu 'Esc'.

KoMaHp! paciipeHHOro Auanora coCTOAT U3 OQHOIO WM HECKOJIBKUX CJIOB, ONPEAEIISIONINX
3a/laBaeMblil MapameTp, M COOCTBEHHOIO 3TOro mnapamerpa. lcnojHeHHEe BBEAEHHON KOMAaH/IbI
IIPOM3BOJUTCS NPU Ha)kaTuu KiaBuiuy 'Enter’.

Jlnis oGserueHus BBOJa 3TUX KOMAH] MOAAEpXkKaH MOUCK 10 Ha4aJIbHbIM OyKBaM CJIOB KOMaH/Ibl
u xiasumie "Tab'. Hanpumep, nis BBoga KoMaHIsI selp, BBIBOISIIEH CIIMCOK BCEX JOCTYITHBIX KOMaH]T
pacIIMpeHHOro Auanora, 1octTatouHo Habpats 'h' u Haxkats 'Tab'.

ITpu BBOJE M peNaKkTUPOBAHUU KOMaHI IMOAJEP)KaHA BO3MOJKHOCTb HCIIOJIB30BAHMS KJIABHII
'Home', 'End', ynpaBisiomux cTpeiIoK BIEBO-BIPABO I IEPEMEIICHUS Kypcopa, CTPEIOK BBEPX-BHHU3
JUIs BeIOOpa paHee HaOpaHHBIX KOMaHI.

PacmmpenHsIil Auanor gBiseTcss caMOAOKYMEHTUPOBAHHBIM: TIPU BBOJIE KaKOM-TMO0 KOMaH/IbI
u HaxaTuu "Tab' — Oyzer BrIBeIeHa KpaTKas CIipaBKa 1Mo KOMaH/Ie.

Hwxe naercst onmcaHue OCHOBHBIX KOMaH/]| PAaCUIMPEHHOIO TUaora.

Komanna help
help - BBIBOJHMT MOMOIIIb ¥ CITMCOK BCEX UMEIOIIMXCS KOMaH/ T

Komannaa boot
boot [drive number] - ”HUIIMKUPYET AUATOT 3aTPY3KH C UCIIOIB30BaHUEM KOH(UTYPALIMOHHOTO
daitna boot.conf (1. «/lmanor 3arpy3ku ¢ UCTIOIB30BaHUEM (aiiiia boot.conf»).

Komanani set u get

Komanpp! set 1 get yCTaHaBIMBAIOT U MOKA3bIBAIOT 3HAUYCHUE ApPaMETPOB.

KomaHpga set cOCTOUT M3 OJHOTO WJIM HECKOJIBKUX CJIOB, ONPEAEISIONIMX yCTaHABIMBAEMBIN
napamMeTp M COOCTBEHHOI0 3HAu€HHs 3TOro mapamerpa. BONbIIMHCTBO KOMaH] sef MMEET MapHYIo
KOMaHJy gef, KOTOpas 00ecleyrBaeT BBIBOJ TEKYIIETO 3HAYEHHS COOTBETCTBYIOLIETO IMapaMeTpa.
Komanna gef cocTOMT M3 OZHOTO MM HECKOJBKUX CIIOB, ONPENEISIOIINX CUUTHIBAEMBINA Mapamerp.
Hwxe npuBoANTCS ONMICaHnE 3TUX KOMaH/I.

set boot_device <drive_number> - ycTaHaBIMBaeT yCTPOUCTBO 3arpy3Ku (IeHCTBUE KOMaH/IbI
aHaAJIOTUYHO 3a7aHuIo drive_number U3 OCHOBHOTO JTMAJIoTa B MPOIIECCE UCTIONHEHUS KOMaH bl 'c')

get boot_device - BBIBOIUT TEKyIllee YCTPOMCTBO 3arpy3KH.

get drives - BBIBOOUT WHGOpMaIMi0 00 OOHApYXEHHBIX AMCKOB M 00 MMEIOIIMUXCS HAa HUX
¢aiinosbix cucremax. Ilpumep BeiBOA:
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# get drives

CPU#00: Drive [5]: IDE - PCI BUS[0]:DEV[7]:FUNCJ1], PIIX4 IDE Secondary Slave.
CPU#00: Partition [0]: Linux EXT3

CPU#00: Partition [2]: Whole disk

Jnist mpocMoTpa KatajaoroB (paiIoBBIX CHCTEM B OOHAPYKEHHBIX pa3zeliaX CJeIyeT BBINTH B

OCHOBHOM JTUAJIOT M UCITOJIb30BaTh KOMaHy 'c' 3TOro auaniora.

set password enable - ycraHaBIMBaeT HOBBIM Mapojb HAa YCTAHOBKY MapaMETPOB 3arpy3Ku U

3allycK 3arpy3ku (paiina Ha McrosiHeHHe. JTa KOMaHAa MHULMHUPYET AUAJIOT, MO3BOJISIIOIIUI ClIeNaTh
HOMBITKY YCTAHOBKHM Mapojisi He Oosee Tpex pa3. B ciydae ommbouHoro BBOJa mapoiisi TpHU pasa
noapsan, MamuHa Osokupyercs. [IoBTOpUTH MONBITKY BBOAA MAapojsi MOXKHO OyZET TOJIBKO IOciie

anmapaTHOM nepe3arpys3ku (HajkaTHeM KHOTIKM reset WM BBIKJI/BKJI MUTaHus). J{uanor 3Toil KoMaHIbI

U TOCIENYIOIIMX KOMaHJ Sef SIBJIACTCS CaMOJOKYMEHTHUPOBAHHBIM. B Ciydae ycCHelmHON yCTaHOBKH

BBIIAETCA COOOIIEHNE BUIA

Password succesfully enabled

ITosiBnenue APYyrux COO6H.I€HPII>1 TOBOPUT O HCBLIIIOJHCHHU KOMAHIBI I10 yKa3aHHOI71 B

COO6IJ_[CHI/II/I IIPpUYIHHEC.

BHUJA

BHIA

set password disable - ormMeHsieT maponb. B cinyuyae ycnenrHoi OTMEHBI BBIIAETCSl COOOIICHHE

Password successfully disabled

set password change - ©3MeHsET Mapoib. B ciydyae ycrenHoi oTMEHBI BBIIAETCS COOOIIEHHUE
Password successfully changed

set password mode <l | 0> 3amaeT 3aMMUIIaEMbIe TTAPOJIEM JCHCTBUS:

0 - TOJBKO M3MEHEHHE TTAPAMETPOB 3arPY3KH.

1 - 3arpy3Ky (aiiia Ha HCTIOTHEHHE ¥ U3MEHEHHUE ITapaMeTPOB 3arPy3KH.

get password status - BBIBOOUT 3HAUEHHE cTaryca Mapojs (BKJIIOYEH - BBIKIIOYEH) U

3aluIaeMple naposiem aeicteus. [Ipumep Boiiauu:

# set password mode 1

# get password status

Status  : Disabled

Check mode: Load and Modify

# set password mode 0
# get password status
Status : Disabled
Check mode: Modify
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set test mem <() | 1> - ycraHaBIMBaeT (iar TECTUPOBAHUS OTEPATUBHON MTAMSTH.
(0 — BBIKITIOYEHO TECTHPOBAHHUE MAMSITH MOCIE KaXA0r0 CTapTa MAIIUHBI
1 — BKJIFOUEHO TECTUPOBAHUE MAMSTH MOCJIE KaXKIOro CTapTa MAIIMHbI

get test_mem - BBIBOAUT 3HAUEHHUE 3TOTO (h1ara TECTUPOBAHUS ONEPATUBHON MAMATH.
set drive init delay <delay> - ycTaHaBIWBaeT 3aJep>KKy IEpe] HAYaIOM WHUIUAIA3AINH
JTUCKOB. MOXET MCIOJIb30BaThCs B ciiydae, ecinu uMeronuecs B [1K-2 kecTkue IMCKM HE yCNEBAIOT
packpytutcs. Yaie Bcero, rmokasarejieM 3TOTO SBISETCA TO, 4TO (paiioBast cucteMa Ha JUCKaX He
BH/JIHA [0 BKJIFOUECHUIO TUTaHUS, HO MOSBIISAECTCS MPU NIepe3arpysKe.
<delay> - 3HaueHwme 3a7epKKU B cekyHaax. [lognepxuarorcs snauenus: 0, 1, 2, 3, 6, 10, 20,
30.

get drive_init_delay - BHIBOIUT TEKyIllee 3HAUCHHUE 3aICPIKKH.

set memory limit <size> - YyCTaHaBIMBACT TMPOTPaMMHOE OTpaHHYECHHE Ha 00BEM
ornpezaenseMoil maMaTu. 3To orpaHuueHue OyeT Takxke nepenasatbes U B OC.
<size> - KeyJaeMblii 00beM orpaHuueHus naMatu. 0 - OTMEHa OrpaHUYEHUs. Y CTAHOBIIEHHOE
OTpaHUYEHUE BCTYIIUT B CHITY IIOCIIE IEPE3arpy3KH.

get memory limit - BHIBOAUT TEKyIllee 3HAYCHNE OTPAaHUYCHUS HAa 00BEM HaMIEHHOM MaMsTH.
get memory regions - BBIBOOUT KapTy namstu [1K-2

set serial num <works num> - MO3BOJISI€T YCTAHOBUTh CEPUMHBII HOMEpP MalIMHBI (U3 TpeX
nhp)
<works num> - 3aBojacKOW HOMep MamuHbl (8§ 1Hdp), U3 KOTOpOoro OyAeT MOIydYeH
CEpUHBIN.

get serial_num - BBIBOIUT YCTaHOBJICHHBIN CEpUIHBIA HOMEp MAIIIUHBI.

Komannaa reset
reset - IPOU3BOJUT IIepe3arpy3Ky MalluHBbI.

Komanpaa set mb_version

set mb_version <code> - ycTaHaBIMBaeT KO, HACHTUPUITUPYIOMHHA CICTU(PUKY KOHCTPYKIIUH
JAaHHOW MaTEpUHCKOM IUIaTel - pa3BoAky npepsiBaHui mmHbl PCI n HOMep ciota PCI, B koTOpOM
HAXOJUTCs K0KHBIM MOCT. B cooTBeTcTBUU ¢ 3TOI MH(pOpManuel BbINOIHACTCS KOHDUTYpHUpOBaHUE
unnnuanuzanus PCI ycrpoiicts. lanee sta mHpOpManus nepenaercs 3arpy’kaeMoil omneparroHHON
cucreme. [locne cMeHbI 3HaUECHUS TapaMeTpa TpeOyeTcs nepe3arpyska.

get mb_version — BBIBOJUT KOJ UIEHTU(UKALIMA MAaTEPUHCKOMN IIATHI.

BHUMAHME: IIK-2 TIOCTABJIAIOTCSA C IIPEAYCTAHOBJIEHHBIM ITAPAMETPOM
mb_version. OBbIYHO OH HE ITOVIEX)KUT 3AMEHE.
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OcranpHble KOMaHBI HUCIIONB3YIOTCS Ui TOHKOM HACTPOWKHM MAallMHBI W, B OOIIEM ciydae,
UCTIONB3YIOTCSl TOJIBKO Ha 3aBOJIe-M3rOTOBUTEIIE.

6.5 Tuasior 3arpy3Ku ¢ ucrnoJib3oBanuem (aiisa boot.conf

Komanna boot [boot_conf drive] pacmmupenHoro auanora, 1u60 'b' OCHOBHOTO, HHUIIMHPYET
JUAJIOT 3arpy3KH C UCIHOJIb30BaHUEM KOH(UryparuoHHoro ¢aina boot.conf (cMm. nanee), KOTOPHIHA
JIOJDKEH JISKaTh B HYJIEBOM pasfielie AucKa ¢ HoMepoM boot conf drive B KopHeBOM pasnene, T. €.
umets azapec /boot.conf'. Eciin xomanaa Obuta HabOpaHa 0e3 3amaHus napamerpa boot_conf drive, To

BMECTO HEro OyJeT UCIOJIb30BaH napamerp drive_number u3 3HEProHe3aBUCUMOM MaMSTH.
Jluanor BBIBOIUT MPUIJIALICHUE BUIA

boot#

[Tocrie BBIBOJA JaHHOTO TNPHIVIAIICHHS MOXHO BBECTH Ha3BaHWE METKH, 3aaHHON B (aitne
boot.conf, nnsa 3amycka Mo mapaMeTpaM W3 JaHHOH MeTKH Ju00 Haxarh Enter, mams 3amycka 1o
napaMmeTpam M3 METKH, 3a/1aHHO# kak default.

Jlnist 3aganus 3arpyskaemMoro (Qaiina mo rakomy KoH(GUrypaunoHHOMY ¢aiiry Heo0X0aUMO:

- BBeCTH UM MeTKH (Haxxatwe 'Tab' BhIBEIET CHMCOK METOK WJIM JIOTIONIHUT Ha3BaHUE IO
NEepBBIM OyKBaMm).

- IOJITBEPIUTH UMSI METKH, 3arpy3Ky U 3amyck ¢aiina HaxaTtuem 'Enter’.

[Tpu Haxxatuu 'Enter', 6e3 yka3aHuss IMEHH METKH, ITporpaMMa HadaJbHOTO CTapTa MonpooyeT
HalTH METKY, YKka3zaHHYI0 kak default, u 3arpy3utsb e€.

[Ipu 3arpy3ke Mo MCTCUCHHIO CPOKAa OOpATHOTO OTCUETa M HAIWYMHM B KOpHE AucKa (aiina
boot.conf mporpaMMa Ha4yaJlbHOTO CTapTa MONPOOYeT HAWTH METKy, yKazaHHylo Kak default, u
3arpy3HuTh €.

BBoamMoe nMsi METKH JIOJDKHO COOTBETCTBOBATH OJHOM M3 METOK, YKa3aHHBIX B IapameTrpe
label=... xorpurypanuonsoro ¢haina - image Wi vmlinux B TOKa3aHHOM IIPUMEDE.

B muenom, komanma boot [drive_number]| pacmmpeHHOro auanora aHaJIOTMYHA KOMAaHJIC
OCHOBHOro nauajora 'b' m OTIWYaeTCs TEM, YTO HCIOJIB3YeTCs SBHO 3aJaHHBIN €€ MapaMeTpoM
drive_number auck. Ecam 3Toro aucka HET WM B €ro KOPHEBOM paszene HeT ¢aiina boot.conf,
KOMaH/Ia HE BBIMOJIHACT HUKAKUX JICHCTBUM.

Crpykrypa ¢aiisa boot.conf
CranpaptHslii ¢aitn boot.conf 1OMTKEH UMETh BU:

default=image
timeout=10

#first label

label=image
partition=0
drive=0
image=/boot/image
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cmdline=first cmdline
#second label

label=vmlinux
partition=0
drive=1
image=/boot/vmlinux
cmdline=second cmdline

Takum oOpa3omM, ocHOBOM opranuzanuu (Qaitna boot.conf asnarorcs metku (label). Kaxnas
METKa COJICP)KUT B ceOe HaOOp mapaMeTpoOB, UCIIOJIB3YEMbIX JUIS 3arPy3KH.

B HacTosimiee BpeMss MMeHa mapaMeTpoB boot.conf M OCHOBHOTO JHajiora HE OJUHAKOBBHI.
Crenyer yuuThIBaTh CJIEIyIOIIEe COOTBETCTBUE (ClieBa — UM ITapaMeTpa OCHOBHOI'O JTMAJIOra, CIpaBa
- COOTBETCTBYIOIIIEE eMy UMs napameTpa boot.conf):

drive_number - drive

partition_number - partition

command_string - cmdline

filename - image

initrdfilename - initrdfilename

autoboot in — timeout
3HaueHuEe BpPEMEHU 3aJICPKKU Tepe]l CTapTOM 3arpykaeMod MporpamMmbl timeout sSBISETCS

0OIIMM JIJIsT BCEX METOK M YKa3bIBaeTCs B Havaje Qaiina.
BHUMAHME: KAXJbIA TIAPAMETP BHYTPU METKU JIOJDKEH FBbITh
OIIPEJIEJIEH TABVJISLIMEN, HATIPUMEP:

label=image
<tab>partition=0

BIOS He maeT BO3MOXXHOCTh MEHATH COACPKUMOE KOH(PHUIypaloHHOTro (Qaiina, Takum
oOpa3om, ¢aiin JokeH ObITh HACTPOEH 3apaHee, HalpuMep MOXKHO CHayalda 3arpy3uThb
OTIEPALIMOHHYIO CHCTEMY [0 TapaHTHUPOBAHHO Pa0dOYMM IMapaMeTpaM, M TaM HCIPABUTH/IOTIOITHUTH
boot.conf..

[Ipu oTCyTCTBUHU KaKOro-1u00 mapameTpa B MeTKe (partition, image) mapameTp OyaeT OpaThes

us3 3HCpFOHCSaBI/ICI/IMOI71 IHaMsATH.
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7 JonosiHuTEe IbHAS MHPOPMALUSA

7.1 YnpaBJjieHHe TeMIIepaTypPHbIM Pe;KMMOM

[Ipoueccopsr 1891BM114 HaxonaTcss B HaIPSDKEHHOM TEIJIOBOM PEXHUME. JTO TpedyeT crie-
UAIBHBIX Mep JUIsl MOJAep:KaHMs TeMIlepaTyphl KpHUCTajula Mpoleccopa B Mpefesax AOMyCTUMBIX
3HAYCHUM.

CTpyKTypy ymnpaBieHusi TemnepaTypHbsiM pexxuMoM [1K-2 MOKHO mpencTaBuTh B BUAE ONpe-
JIENICHHBIX (DYHKIUHN, IENIbI0 KOTOPBIX SIBISETCA 3allUTUTH Mpoleccop. Mcmnonb3oBaHue cxem TepMo-
KOHTPOJISL TO3BOJISIET MPOIIECCOPY MOIACPKUBATH O€30MacHy0 pabouyro TemrepaTypy C MOMOIIBIO
CHeHaTbHBIX IPOTPAMMHBIX JIpaiBEPOB U MpoLeayp 00paboTKK MpepbIBaHUM.

DyHKIHUUA TEPMO3aLUTEI IIPOLIECCOpa:

Texnonorus «Catastrophic shutdown detector» B cify4ae oTkaza cHCTEMBI OXJIQXKICHUs 00ec-
Ne4YrBaeT OTKIIOYEHHE MPOLIECCopa, €CIM TEMIEPATypy KpHUCTaula HE yIaeTcsl yJepKaTh JI0ObIM U3
CPEJICTB MMACCUBHOT'O WJIM aKTUBHOI'O pEryIMpoBaHus TemnepaTypsl paBHoil 105°C. Dra QpyHkuus Bce-
rJa akTUBHA, 4TOOBI 00ECIIeYuTh 3alUTy Ipolieccopa B ato0om ciydae. [locne cpadareiBanus «Cata-
strophic shutdown detector» mporieccopHblii MOy b TIepexoauT B pexkum Soft-Off (S5). Jlns mosTop-
HOTO cTapTa MOJAYJSI HEOOXOIHMMO NMPOU3BECTH LMKI BKIIOYEHUS-BBIKIIOUEHUS nuTaHus. Eciu mpu
ATOM TIEperpeB He ycTpaHeH, To «Catastrophic shutdown detector» cpaboTtaeTt cHoOBa.

Buemnuii remnepatypsbiii Monutop (LM96163C) npennasnaueH i cobopa MHPOpMALUHU O
TeMreparypax noBepxHoctu miaatsl u sapa KIIM2. Otu nanHble MOTYT OBITH UCIIOJIB30BAHBI YIIPABIIS-
IOIIEH MPOrpaMMOi ISt TOTO, YTOOBI MPEANPUHATE He00X0oaAuMble Mephl. [Ipu nanbpHelIIeM noBbIiIe-
HUU TeMIiepatypbl 10 Kputudeckoro 3HaueHus (+110 °C nns nmporeccopa) mocieayer anmnapaTHOE OT-
KIIIOUEHHE s1JIpa MUKPOIIPOLIECCOpa.

UreHue 3HaYECHNUH TeMIIepaTyp NPOU3BOJUTCS CKPUIITOM:

/mest/bin/CNTR_TMPRT -da -t1

I'ne mapamerp —t yka3pIBa€T WMHTEpBaJ BPEMEHU Ui MOBTOPHOrO 3ampoca. B

JTAaHHOM ciy4dae — 1 c.

Ecnu I1K-2 paGoTaeT B HOpMaNbHBIX AJIS HETO YCIOBUAX C JOCTATOUHOM LUPKYJIALUEH OKpY-
JKAIOILEro BO3/yXa, TO B UCIOJIb30BAaHUH (YHKLUH yIpaBIeHUs] TEMIIEPATypPHBIM PEKUMOM HET HEO0O-
xoauMmocT. Ho korza mapaMeTphl OKpyKarolieil cpeabl He SIBISIOTCS ONTUMAIbHBIMU, HEOOXOIUMO
UCTIONB30BaTh (DYHKIIMH YIPABJICHUS TEMIIEPATYPHBIM PEXXUMOM JIJIsl 00ECTIeYeHHs CTaOUIBLHOM pabo-
THI.

HNPEAYIIPEXIEHUE

[Tockonbky ITAO «MHOYM um. N.C. bpyka» He HeceT OTBETCTBEHHOCTH 3a IMOBPEKICHUS
[IK-2 u gpyroro obopymoBaHUs, BBI3BAaHHBIE MEPETPEBOM Iporieccopa, To moib3oBaressiMm [1K-2 u
pa3paboTuMKaM CHUCTEM Ha €ro OCHOBE HACTOSITENIbHO PEKOMEHIyeTcs YOeOUThCs B COOTBETCTBHHU
ycIoBu# 3KcIutyaTanuu gomyctumbiM s [1K-2 npepenam.

7.2 Ilapametpsi Bxoaa B OC Diandpyc

Jlnst Bxoga B nuanoroBbiil pexxum OC DnpOpyc HeoOXoauMbl uMs mojbs3oBarens (login) u ma-
pOJIb.

Login no ymoirganuto — root

[MTaposb mo ymomrganuto — f2line. (¢ Toukoi B KOHIIE)
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8 TpancnopTupoBaHue, pACIAKOBKA U XpaHEeHH e

8.1 TpancnopTupoBanue
[IK-2 nomkHBI TpaHCIIOPTUPOBATHCS B OTAEIBHONW YIIaKOBKE MPEANPUITHI-U3TOTOBUTENS, CO-

CTOSIIICH W3 WHAMBHIYaTHHOTO aHTUCTATUYECKOTO MaKeTa W KapTOHHOW KOPOOKH B 3aKPHITOM TpaHC-
nopte (aBTOMOOHMIIEHOM, JKEJIE3HOJAOPOKHOM, aBUAIIMOHHOM B OTAIUTMBAEMOM U T€PMETHU3UPOBAHHOM
OTCEKE).

[1K-2 B ymakoBKe TOJDKHBI TPAHCIIOPTUPOBATHCS B COOTBETCTBHM C MPaBUJIAMHU, MEPEBO3KH
TPY30B, ICUCTBYIOIIMMH Ha Ka)KIOM BUJE TPAHCTIOPTA.

Bo BpeMms morpy304HO-pa3rpy304HbIX paboOT U TpaHCIOpTUpOBaHUS, ynakoBaHHbie [IK-2 He
JOJKHBI TIOJIBEPTaThCS TOTYKAM, IMAJICHUSAM, yAapaM, BO3ICHCTBHIO aTMOC(EPHBIX OCAIKOB.

8.2 PacnakoBka

PacmakoBky I1K-2, nHaxomuBmuxcs npu temneparype Huxe 0 °C, HeoOX0aMMO IPOU3BOIUTH B
OTalUIMBaCMOM TTOMCHICHUH, MPCABAPUTCIBHO BLIIACPKAB UX B HC PACIIAKOBAHHOM BHJC B HOPpMaAJib-
HBIX KJIMMAaTHYECKUX YCIOBUAX B TeueHue 24 .

3anpeu1aeTc;1 pPa3MCIICHUC YITAKOBAHHBIX I1K-2 BOMM3HM UCTOYHMKA TEIIA.

[Tpu pacnakoske [1K-2 HeoOX0auMO cOOIIOIATH BCE MEPHI MPEAOCTOPOKHOCTH, 00eCTIeunBa-
IOIIME UX COXPAHHOCTh, & TAKIKE TOBAPHBIN BUJ MOTPEOUTEIILCKOM Tapbl MPEITPUATUSI-U3TOTOBUTEIIS.

[Ipu pacmakoBke HeoOxoaumo npoBepuTh [1K-2 Ha OTCyTCTBHE BHEIIHMX MEXaHUYECKUX I10-
BPEXJICHUH MOCJe TPAaHCTIOPTUPOBAHHSL.

8.3 Xpanenue
XpaHeHHe [1K-2 AOJDKHO OCYWICCTBIIATHECA B OTAINIMBACMBIX W HEC OTAINIMBACMBIX 3aKPBIThIX

nomernieHusx B coorBerctBur ¢ ['OCT B 9.003-80 (mMecto xpaneHus 3, ycaoBusl XpaHeHHS 3)
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Jluct perucrpauuu U3BMEHEHUM

N3m. Howmepa nucroB (cTpanuir) Bcero Ne Bxons- Ilon- | Harta
W3- | 3ame- | Ho- | AHHynu- | JHCTOB | JIOKYyMEH- 1105071 IHUChH
Me€- | HCHHBIX | BBIX pOBaH- (ctp.) B Ta Ne compo-
HEH- HBIX JIOKY- BOJIHUT.
HBIX MCHTE JOKYM. U
aTa
2 Bcee 39 JISIFOM.005-19 28.01.19
3 Bcee 39 JISIION.060-19 28.11.19
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