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KPHC KACTEPCKH

Bam yXe n3BecTHa METOMKA BOCCTAHOBJIEHUA NOrMYECKUX pa3pyLUeHuil ((hopmaTupoBaHue,
yaaneHwue hainnos 1 T. 4.) M Tenepb Mbl NEPe1eM K CamMoii CNI0XKHOA U OTBETCTBEHHON YacTy -
annapaTHbIM 0TKa3aM XEeCTKOro AucKa U nyTam UX Npeoc0N1EHuUS.

6beMbl XECTKMX AVUCKOB CTPEMU-

TENbHO PacTyT, & UX HAEeXHOCTb

HeykNIoHHO nafaeT. C ofHoM cTo-
POHBbI, MOAXMMAET MAOTHOCTb 3anucy,
C ApYroi — KOHKYpeHLusi. MoBCEMECTHO
NPYMEHAIOTCS feLLEBbIE KOMMMEKTYIOLLME
W «CbIpble» TEXHUYECKME PELLEHMs, 06Ka-
TbIBaTb KOTOPbIE MPUXOANTCA KOHEHHOMY
noTpebuTento, TO eCTb MHe 1 BaMm. 3arnor
6e30MacHOCTY fiaHHbIX — eXXEAHEBHOE pe-
3epBupoBaHueE (TeM 60s1ee 4TO COBPEMEH-
Hble CbEMHbIE HOCUTENM 3TO NO3BOSIAIOT),
OfHaKO, KaK NoKasablBaeT NpaKTuKa, faxe
NPOABUHYTbIE CMELMANNCTBI (He roBOPS
y>Xe O Monb30oBaTeNsax Tuna «Ccekperap-
Lua») NpeHebperaroT 3ToM peKoMeHaaLm-
e, Beb BCE «/ TaK paboTaeT»...

Mocne oTkasa BMHYecTepa faHHble
npakTU4ecKun BCerna MoXHoO CnacTm, ec-
NV feicTBOBaTh No NnaHy. Ecnu xe nna-
Ha HeT, OT «BpayeBaHus» fyulle cpasy
0TKasaTbcs. Heymenble nonbITKX TOMb-
KO 3aTpyAHsIOT npoueaypy BOCCTaHOB-
NIeHVs, a TO 1 [enaroT ee COBCEM HEBO3-
MOXHOWN. COTPYAHVKN CEPBUCHBIX LIEHT-

POB HACTOATENIbHO OTrOBAPMBAIOT MOJIb-
30Barenien 0T CaMOCTOATENIbHOMO PEMOH-
Ta, a 3a ocnyLlaHue KaparwT 160 yaBo-
€HHOW (YTPOEHHOW) LieHOW, MO0 Xe oTKa-
3bIBAKOTCS OT BOCCTAHOBNEHUS. U BOBCE
HE NOTOMY, YTO 6OATCS, YTO KIIMEHT CMO-
XeT 06onTuCh 6e3 mux nomolyn! Xecrt-
KW LUCK — O4EHb CITOXHOE YCTPOMCTBO.
370 He paMONPUEMHNK, KOTOPbIA MOX-
HO OTPEMOHTUPOBATbL M 6€3 3HaHWii pa-
anoTtexHukmn! Y paboTHMKOB CEPBUCHO-
ro UeHTpa ecTb 060pyaoBaHue, 3HaHNS
1 onbIT. Yepes vx pyku NPOLLAM COTHU
U TbICSHM BUHYECTEPOB, MO3ITOMY LLAH-
Cbl Ha yCneLlHOe BOCCTaHOBIIeHUe JaH-
HbIX 3[€Cb HAMHOrO Bbille, YEM Y Npo-
CTOro NporpamMMucTa Unm agMmnHUCTpa-
TOpA, pblAarLLero Hag youTbIM QUCKOM.
370 — TeopeTMHecku. MNpaKTUYECKU Xe. ..
LleHa 3a BoccTaHOBMIEHME 3a4acTyto ne-
PEXOLOMT BCE rPaHuLbl, MPUYEM HUKAKMUX
rapaHTui Ha 61aronpUsATHLIV UCXOd BCE
paBHO HeT. M3BeCTHO HeMano cny4aes,
Korga Kyctapu 3abecnnaTHo nogHMma-
N BUHYECTEPbI, YrPOBNeHHbIE «Creum-

anuctaMu» CepBUC-LIEHTPOB. A Onsi Xu-
Tenew rnyouHKU HUKaKne «LeHTpbI» BO-
06LLe He JOCTYMHbI M NPUXOZMTCA pac-
CYMTbIBATh TOMBKO Ha cebs.

Mol 6ygem roBopuTb O BOCCTaHOB-
NEHUN JaHHbIX. PEMOHT BUHYeCTepOB
(3a MCKIIOYEHMEM PEeKUX CIy4aeB) He-
BO3MOXEH UJTN SKOHOMUYECKM HeLleneco-
o6paseH. Halueit 3agader 6yeT BpemMeH-
HO€E BOCCTaHOB/EHME paboTOCNOCOBHOC-
TV XECTKOro Amcka, LOCTaTO4HOe NULLb
O151 KONMPOBAHUSA CaMbIX LIeHHbIX OaH-
HbIX, B Maearne — BCero Ancka LenmKom.

Y10 Ham noHapobuTCH

HenpemeHHbIM aTprbyTOM CEpbe3HON
brpMbl BbINa M OCTAETCA «YUCTas KoM-
HaTa» ¢ KnaccoMm ymctoTel 100 (B oA-
HOM Kybuyeckom dyTe Bo3ayxa Coaep-
xuTca He 6onee 100 NbIIMHOK pa3me-
pom 0,5 munnumeTpa). 3a 3TMMKU Hesa-
TENNMBbLIMM CNOBaMM CKPbIBAETCS rpaH-
AMO3HOE UHXEHEPHOE COOpYXeHue Co
cTommocTbto oT 30 Thic. fonnapoe. Me-
HEe Cepbe3Hble PEMOHTHUKW OrpaHnym-



BatOTCA «HUCTON KAMePOM», 4TO Ha Nops-
[OK fleLleBne, HO AN KyCTapHbIX MacTe-
POB AaXe 3T0 HENOABEMHO JoPOro. Mox-
HO N1 060UTUCH 6€3 YNCTOWN KOMHATbI MU
COOPYQWTb e CaMOCTOATENBHO?

Bonpekn pacnpocTpaHeHHbIM Cry-
XaM 1 onaceHusm — ga, MoxHo! Kak mu-
HUMYM [OCTaTO4HO O6blKHOBEHHOMN He-
3anblIeHHON KOMHaTbl ¢ paboTatoLwmnm
KOHOMLMOHEPOM Mnu gaxe 6e3 Hero.
Takxe xenatensHo 063aBeCTUCh MOHW-
3aTOpPOM (OH BbI3bIBAET CMMaHue yac-
TUYEK NbINK, U OHW BMECTO TOrO YTOObI
HOCMTbCA N0 KOMHaTe, 0cefaloT Ha noJi,
OTKyAa WX yaanset Hexutpas cuctema
BEHTMNAUMM) (pUC. 4). XOpOoLUNIA NOHW-
3aTtop cTomuT B npegenax $500 — $1000,
HO MPW XeNnaHnn ero MOXHO CKOHCTPyU-
poBaTb M CamoCTOsATENbHO. B3aTh x0TA
6b1 Ty Xe «JllocTpy HnxKeBCKOro», cxemy
KOTOPOW NErko HaWTW B CTapbIX XypHa-
nax «Papgno», «<Mogenuct-KoHcTpyKTOop»
nnu B HTepHeTe. ECTeCTBEHHO, HEMoc-
PenCcTBEHHO nepe NpoBefeHnemM paboT
MNOHWN3ATOP HYXXHO BbIK/OYaTh.

MNpy peMoHTe BUMHYECTEPOB Ha 60-
nee UM MeHee NOCTOSHHON OCHOBE MMe-
€T CMbICN COOPYAMUTb HEKOTOPOE Nofo-
6ue YucTon Kamepsbl. [ns atoro Tpeody-
€TCA CTEKNSAHHbIA akBapuyM, BO3AyLU-
HbIA OUNBTP U KOMNPECCcop, HarHetaro-
LMIA BO3AYX BHYTPb akeapuyma u npe-
NATCTBYIOLLWIA NonafaHnio nbinn yepes
OTKPbITYI0 NepepHioo cTerky. Hal MMe-
pepnHss CTeHKa ocTaeTcst OTKpbITON! Ak-
BapUyM CTaBUTCH Ha «6OK», OTKPbITON
CTOpOHON Ha cebsi. CBepxy 3akpenns-
eTcs CTeKNsHHAaa NnacTmHa, 3aKpbiBato-
Las go 2/3 noBepxHOCTH, a BHYTPb yCTa-
HaBnMBaeTCs BO3AYLUHbIN ubTp. Kom-
npeccop octaeTcs cHapyxu. OcTasLuas-
¢ 1/3 3akpbiBAETCA APYroi NNacTUHKON,
Ha HECKOJbKO YacoB BKJIKOYaeTCs punbtp
(To4HOE Bpems 3aBUCMKT OT €ro Nponyck-
HOW CMOCOBHOCTM 1 06beMa akBapuyma),
a 3aTem, nepef cambIM Ha4Yanom pabor,
HWXHAA NiacTUHKa ygansercs, npeno-
CTaBnsis NpocTop pykam. HeseposTHO fe-
LLEBO, HO BMOJIHE «CTEPUNbLHO». Bo BCSI-
KOM Cny4ae HaMHOro YuLle OTKPbLITON
XUNOW KOMHaTbl. Y4uTbiBas Henpogos-
XUTENBHOE BPEMS BCKPbITUS FePMO30HbI
(coenan feno v TyT Xe 3aKpbin), Ha nnac-
TWUHbI YCNEBAET OCECTb HE TakK YX MHOro
MbIAW, U Y BUHYECTEPA ECTb BCE LUAHCHI
cyMTaTh AaHHblEe 00 CMEpPTeNIbHOro uc-
xopa (puc. 5).

Nocne BbINOMHEHMA BCEX Onepauun
BMHYeCTep clefyeT 0653aTenpHo 3a-

KPbITb KPbILUKOW, NpeiBapuTesisHO yaa-
NUB NONaBLUME MbISIMHKKA C MOMOLLbIO
6ansioH4YvKa ¢ BO34yxoM Ans npopys-
Kv fBUratenem, KoTopblil MOXHO KyMuTb
B aBTOMarasuHe. ockonbky B Tpyoke
06pasyeTca KOHAEeHcaT, NepBble NopLmm
CTPYM BbIMYCKAKTCA B CTOPOHY OT BWH-
4yecTepa W 3aTeM MNNaBHO HanpaBnAoT-
cs Ha auck. [pyras HenpuaTHas 0Co6eH-
HOCTb 3ako4aeTcs B TOM, YTO 6annoH-
YMK HENb3S BCTPSIXMBATb, MHAYE U3 HETO
noneseT 6enas HenoTPe6HOCTb, KoTopast
L06bET ANCK OKOHYaTenbHo. Cepren fAue-
HKO NOAroTOBW BUAEOMaTepuan, Ha Ko-
TOPOM BC€ 3TO HarnagHO NPOUNNOCTPU-
posaHo: http://pc3k.rsu.ru/video/video03_
N40P_disk_swap.avi (157 M6).

MpopomxutensHas paboTa c «0roseH-
HOM» repMO30HOW fiaxe B YNCTOW Kame-
pe HegonycTuma! YacTtuubl Nbinu, npu-
CYTCTBYIOLLIEE B BO3AyXe, CTaNKMBasCh
¢ 6eLleHo BpaLlaloLwencs nnacTuHon,
32 KOPOTKUIA CPOK YHUHYTOXAOT MarHuT-
HOe NoKpbITUEe. Ha guckax co CTeknsH-
HOV MOANOXKON (Hanpumep, BUHYECTe-
pax tuna DTLA) 06pa3yeTcs HAaCTOALLMIA
«UnnMUHaTop». Ho Befib Npu BCKPbITUN
repMo60Ka B Hero Bce paBHo nonagaeTt
nbinb! Passe OT 3aKpbITHS KPbILLKK OHa
ncyesHet? Mo aTomy noBoay BCNOMMUHa-
eTca aHek[oT: «Bacs, 3akpon hopTOUKY,
Ha ynuue xonofHo! — OT TOro, 4To A €e
3aKpoK Ha ynuue Tennee He cTaHeT!»
LLlytka. Ha camom pene BHyTpuW repmo-
6noKa pacnonoxeH UILTP PeLUpKyns-
LMK, aKTUBHO NOrMOLLAIOLLMIA NONaBLLYHO
Mblfb, B pe3ynbrarte Yero ee KOHLUEeHTpa-
LmMs 6bICTPO YMEHbLLIAETCS 4O npuemsie-
MbIX 3Ha4€HWI. A BOT Npm paboTe B CTH-
ne «HK» KOHLEHTpauma nbifn ocTaeTcs
MOCTOSIHHOM (puc. 6). Opyras npuymHa —
3aKpy4eHHas KpblILLKa crerka gedopmu-
pyeT repMo6IIoK, Mo3ToMy 6e3 Hee AnUCK
MOXET YNTaTbCs HeCTabUNbHO, C MHOrO-
KpaTHbIMU MOBTOPaMU. YCTaHOBKA KpbiLL-
Kv —3TO Lienoe feno! 3anycTuB yTuUnuTy,
BbIBOZSILLYI0 CKOPOCTHYHO KPUBYHO Ha 3K-
paH, nonepemMeHHO NoaTarnesaem 6on-
Tbl, fO6MBasiCb Hanbonee POBHOro rpa-
huka YTeHms.

Yacbl XM3HW BUHYECTepa, BCKPbITOro
BHE YUCTOW KOMHATbI, COMTEHbI, 8 BPEMS,
TpebytoLleecs Ans BbIYUTKU LAHHbIX, —
BEMNKO, OCOBEHHO €CNN UCMOSb3YI0TCH
annapatHo-nporpaMMHbIe KOMMIEKChl,
He nopnepxuvBarwine pexunmors DMA/
ULTRA DMA. lNo3TOMy XEeCTKWUI OucK
nyyile NogKnoYaTh K KOMMbIOTEPY Ha-
MpsIMyt0 U B NEPBYIO 04epeAb BbIHUTbI-
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PucyHok 1. XecTkmue BUCKM — TaK OHM
BHIVIAAAT

PuCyHOK 2. JTOMY XECTKOMY IMCKY yxe
HUYTO HE IOMOXET, HO B GOJNBIUMHCTEE
CIIy4aeB MX BCE-TaKM MOXHO BOCCTaHOBUTH

PucyHok 3. Umcras KOMHaTa, B KOTOPOM
BCKPHBalT T'€PMOGIIOKM KECTKMX AMUCKOB

Air flowinlets
Laminar flow

PucyHok 4. CxeMaTUuHOe YCTPOMCTBO
TUIIOBOM YMCTOM KOMHATH

BaTb TOMbKO CaMbl€ BaXHble [aHHble,
YCTAHOBMB CYETYMK MOBTOPOB YTEHMS
Ha 3Ha4eHune 3x. To ecTb CHa4ana 4nta-
€M BCe, 4TO YUTAETCS Camo, v TONbKO Mo-
TOM — TO, YTO YMATAETCA C TPYAOM.
BTopbiM KO3bIpeM CepbeaHbIX (PupM
SBMAOTCA TONbKO YTO YNOMSIHYThIE an-
napatHO-NporpaMMHbie KOMMIIEKChbI.
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PucyHok 5. Umcras kamepa

Human Hair
003 Inches
Diameter
Fiying Height j
:}71\&'&’1-1% i

ofmih

PucyHok 6. JInsT XeCTKOT'O AMCKA Kaxgas
OBIMHKA PaBHOCMIIBHA METEOPUTY

Dust Particle
00150 Inches

Recording Media

PucyHok 7. AnnapaTHO-NPOI'PaMMHEI
xomMmnexc PC-3000, ycTaHOBIEHHEI!
B KOMNBITEP

PucyHok 8. XeCTKuMit OUCK, MNONKIIOYEHHEI
yepes cTaHAapTHH ATA-nopT

(WMpOKMIt JIEHTOUHH Kabenb) M uepes
TexHoNoruueckuit COM-TepMuHan

¢ nomompk aganrepa PC-KALOC, Bxomsmiero
B KOMIJIeKT nocraeku PC-3000

(yBKMII NEHTOUHHM Kabensb)

HaunbonbLuyo N3BECTHOCTb NONY4YUIn
PC-3000 ot ACE Lab (www.acelab.ru)
1 HDD Repair Tools ot BVG Group (www.
bvg-group.ru). Yto ato Takoe? C «xenes-
HOW» TOYKU 3PEHUS 3TO 0ObIKHOBEHHBI
(maxe cnerka yLep6neHHbii) IDE-KoH-
Tponnep, NOALEPXMBAIOLWNA PEXUMbI
PIO n otyact DMA/UDMA co BCTpOeH-
HbIM 3JIEKTPOHHbLIM K/t04OM (KaK mnpa-
BW0, CO6PAHHOM Ha MOLLHOM MOIEBOM
TPaH3MCTOpE) ¥ NO3BONAIOLLMIA NOACO-
€OMHATH/0TCOBAUHATL XECTKNE BUCKU

«Ha NeTy», 6e3 BbIK/II0YEHUS KOMMNbioTe-
pa, 4To 04YeHb yao6Ho. OfHAKO TOro Xe
adhheKTa MOXHO AOCTUYb, ECAIN MOACO-
e[JMHUTb XECTKUN OUCK K OTAENbHOMY
6MOKy NUTaHus, a Nepeq ero BbIKIIoYe-
Huem nopatb ATA-komaHnay 94h (standby
immediate) (puc. 7).

TexHonornyeckne KomaHgbl, npu-
OTKpbIBalOLMe [BEPb BO BHYTPEHHUN
MVP XeCTKOro fucka, nepegatorcs nméo
no ATA-uHTepdeiicy, nn6o yepe3 COM-
TepmuHan. Ja-ga! Ha mHorux mogensx
BMHYECTEpOB UMEETCH UHTErpupoBaH-
HbIn COM-nopT, NOAKMOYMBLUNCE K KO-
TOPOMY MOXHO KOHTPOSIMPOBATL MPOLieCC
VHULManM3aumnm n ynpaenaTb NprBoLOM
(npaBpa, He Ha BCEX AMCKax OH pacnasH,
TO eCTb BblBefleH Ha pa3beM). O6bI4HO-
ro COM-nopTta, BCTPOEHHOrO B KOMIMbHO-
Tep, NC napbl NepexofHUKoB, KOTo-
pble No601n paanoniobuTesb NIerko cMac-
TEPUT CaMOCTOATESIbHO, A5 HALLMUX Lie-
nen BnonHe goctaTtoyHo. Ewle B anna-
paTHO-NPorpaMMmHbIX KOMMeKcax nme-
€TCS BO3MOXHOCTb B 1060 MOMEHT M0-
patb RESET, 4to nomoraert B cny4ae «3a-
LIMKITMBaHUS» XeCTKOro gucka (puc. 8).
LUtatHble IDE-kOHTpONNEpLI Ha 3TO He
CNOCOG6HbI, HO YTO MELUaeT NpuLUenuTb
Ha IDE-LunHY CBOKO KHOMKY WM NPOCTO
3aMKHYTb NMUHLETOM BbIBOAbI?

3a4veM Xe Torga nogu npuobperta-
0T annapaTHO-NPorpaMMHbIE KOMMJIEK-
Cbl, OTAaBas 3a HUX HEHOPMarsbHbIE Ae-
Hbrn? (B yactHocTn, PC-3000 B nonHom
KomnekTe 060AAETCA B HECKOMBKO Thbi-
Cs4 gonnapos). A 3a NOAAEPXKKY U cep-
Buc! Cam no ce6e PC-3000 6ecnoneseH
1N No4Tn 6ecroneseH. Ho kK Hemy npu-
naraeTcsi JOKyMeHTauus ¢ nogpo6HbIM
onncaHnem MeTOAMKN BOCCTaHOBIEHUS
pas3nunYHbIX MOLENEN BUHYECTEPOB, UMe-
eTca 6asa cnyxebHbIX MoZynen, K yc-
nyram KOTOpoOW NpUXoanTcsa npuberatb,
€Cnu pofHas «cnyxebka» OTnNpaBnseT-
CS K NpaoTuaM, HakoHel, B CTOMMOCTb
KOMMJieKca BXOAAT KOHCYNbTaums 1 o6y-
yeHue. K ToMy Xe npunaraetcs MOLLHOe
nporpammHoe obecneyeHne, B YaCTHOC-
1 Data Extractor, oTnuuntensHon yep-
TOW KOTOPOrO ABASETCSA CNOCOOHOCTb aB-
TOMaTWU4eCKOro BOCCTaHOBEHUS TPAHC-
nsTopa (Bo Bpe3ke «[lpoluvBka, MHAW-
BMAOyanbHble HACTPOMKKN M afanTuBbl»
Mbl 06 3TOM €eLLie NOroBOPMM) MAKOC NPO-
LYMaHHbIN MEeXaHWU3M «BblYUTbIBAHUS»
nHopmaumn. Ecnu cektop npounTan-
C$1, OH 3aHOCUTCS B 623y 1 B AasibHENLLEM
HUKOrZa He 4MTaeTcs C Aucka noBTop-

HO (pa3Be YTO Bbl CneunanbHo 06 3TOM
nonpocuTe). BonbLUMHCTBO pacnpocTpa-
HEeHHbIX yTUnuT (Hanpumep, GetDataBack
oT Runtime Software) BegyT ce65 coBcem
He Tak. OHW MHOrOKpaTHO NEPEYUTLIBAIOT
OfHVW 11 T€ Xe CeKTopa, 0COBEHHO NpUHa-
anexatyme cnyxebHbiM 0611acTaM Auc-
ka, Takue kak FAT unu MFT, nnun Boo6-
LLie aBapuiHO 3aBepLUatoT CBOK paboTy
npu BcTpeyve ¢ BAD-cekTtopom. B cny-
yae noruyeckux paspylieHuin sce OK,
HO A1 BOCCTAHOBMIEHWS XECTKMUX OMUC-
KOB Takow noaxog HenpurogeH. MoxHo,
KOHEYHO, Hanucatb Takyl YTUAnUTY ca-
MOCTOSATENbHO UM gopaboTtatb 61u3-
kui no gyxy Open Source NpoeKT, MOX-
HO pa3gobbITh FOTOBYHO CIYXEOKY B ce-
T WK CNUTb €€ C aHanorM4Hon Mope-
N BUHYECTEPA, HO... Ha BCe 3TO Tpeby-
€TCs BpeMsl, a BPEMEHU BCerga He xBa-
TaeT. Hanuyune cneumannanpoBaHHO-
ro KOMMeKca CyLLeCTBEHHO ynpoLyaeT
peno. Tem He meHee PC-3000 He naHa-
uea! Cneumanuct, yMeloLmUA peMOHTK-
poBaTh XeCTKNe QNCKU, MPU HEOBXOAW-
MOCTM obovaeTcs 1 6e3 Hero, a He yme-
IOLLIEMY OH HUYEM HE MOMOXET.

3 IHCTPYMEHTOB HaM B NEPBYIO OYe-
pedb NoHagob6aTCcs OTBEPTKU-3BE3L0Y4-
Ku. [ns cTtapbiX BUHYECTEPOB — HOMEP
10, ans HoBbIX — HOMep 9. Mpu oTcyTC-
TBUM 3BE3004EK MOXHO BOCMOSIb30BaTh-
C1 1 06bIKHOBEHHOW NSI0CKON OTBEPTKOMN.
B yactHocTH, 3Be3goyka-10 cooTBeTC-
TByeT nnockoi-3. Mog 3Be3go4ky-9 oT-
BEPTKY NPUAETCA 3aTa4ymBaTb CamoCTo-
ATenbHo. Bnpoyewm, ceiiyac 3Be3no4km
yXe He npo6riema 1 nprobpecTt X MOX-
HO B JIO60M TEXHUYECKOM MarasmHe.

OcTanbHoWM UHCTPYMEHTapuii BNoJi-
He cTaHaapTeH. MNaccaTtvxu, nnockory6-
Ubl, MMHUETBI... [1Ns nepecTaHoBKM «61u-
HOB» MpuaeTca cobpaTb cneunarnbHbIv
3axBat, YCTPOMCTBO W MpueMbl paboThl
C KOTOPbIM HarnsiAHO NPOAEMOHCTPUPO-
BaHbl B y>Xe YNOMSIHYyTOM BueoMaTepu-
ane Cepres fueHko.

B npouecce pemoHTa Ham npugeT-
CSl 3aHMMAaTbCs LEMOHTaXeM MUKPO-
cxeM. 1111 3Toro Hy>KeH 6o CTpoUTenb-
HbIN (heH, NM60 NassbHUK MC haHTa-
3us. OeH oboiaeTcsa npumepHo B ~$50,
HO UM elle HeO6XOAUMMO Hay4YuTbCH
nonb3oBatbcs. Cepreit fueHko nogro-
TOBMI CneumanbHbii BUgeomarepuarn,
LEMOHCTPUPYIOLLMIA TEXHUKY OEMOHTa-
xa MN3Y ¢ NoMoLLIbI NasinbHON CTaHLMK
http://pc3k.rsu.ru/video/video02_WDC_
ROM.avi (13 M6). MasinbHas cTaHums —



3T0, KOHEYHO, HE PEH, HO MPUHLMMbI pa-
60TbI C HEN CXOXW. ECnn dheHa HeT, MOX-
HO 060MTUCH NAANBHUKOM C PaCIIHOLLEH-
HbIM Xanom, ne3smem (4na feMoHTaxa
nnaHapHbIX MUKPOCXEM) M MEAMLIMHCKON
UrNoW CO CTOYEHHbIM KOHLOM (Ans fe-
MOHTaxa 3/IEMEHTOB, YCTAHOBMEHHbIX
B OTBEPCTUS CO CKBO3HOW MeTannmaauu-
eit). O camoM AieMOHTaXKe MOXHO Mpo4u-
TaTb B cTathe «JlyauTb, NasTh, KacTpro-
nu-Begpa YMHUM» (www.computerra.ru/
offline/1998/251/1400).

Kak nx pemontupyior
[JpeBHMe XeCTKMe OUCKM CTOUNK [Opo-
ro, NCMOoMNb30BanM «pPacchbinyxy» MUKpPO-
CXEM C HM3KOWM CTEMEHbI0 UHTErpauum
N CEPUiiHbIE KOMMMEKTYIOLLME, Haf KO-
TOPbIMY ELLE UMENO CMbICI NOJOMrY 3a-
BMcatb C ocuunnorpadom, BbINCKMBaAA
HeucrnpasHbIN 3neMeHT. Ho 3aTem cTte-
NeHb MHTErpauum Havana CTpemuTenb-
HO HapacTaTb, NPOM3BOAUTENN Nepe-
LN Ha 3aKa3Hble Yunbl, a LEHbI HA BUH-
4ecTepbl yNanu HUXe apKTUHECKUX XO-
nofoB. PeMOHTMPOBATb 3IEKTPOHUKY
Tenepb He TONbKO CMOXHO, HO eLLe U He-
peHTabenbHO.

OcHOBHbIM cnoco6omM Bo3Bpalle-
HMS paboTOCNOCOBHOCTH CTana 3ameHa
BCEW nnatbl KOHTponepa Lennkom. be-
peTca OUCK, MAEHTWYHBIR Modenu (Lo-
HOp), 1 Mnarta nepecTaBnseTca Ha rep-
MOGJI0K C BOCCTaHaBNMBAEMbIMU AaHHbI-
Mu (akuenTop). MickntoveHne coctaBnsi-
€T MEeNnKWI PEeMOHT TuMNa 3ameHbl nepe-
ropeBLUero NpefoxpaHnTens unu Tpas-
31CTOpa, KOTOPbIA MOXHO BbIMOMHUTD
HENOCPEACTBEHHO Ha Tene «nauneHTa»
(puc. 10).

Bo3HnKaeT ecTeCTBEHHbIN BOMPOC —
€C/IN PEMOHTHUKW YXe [aBHO HUYEro
HE PEMOHTUPYIOT, @ TOMNbKO TacytoT nna-
Thbl, 324€M Xe K H/UM 06paLLaTbCs U nna-
TUTb AEHbIW, KOrAa 3Ty onepaLuio MoX-
HO npogenatsb 1 camomy? Ho Bce He Tak
npocto!

Bo-nepBbix, HEO6XOLMMO HAWTK Nog-
XopsLlero foHopa. Y pasHbix Mofenew
BWHYECTEPOB COBMECTUMOCTb NNaT 3NekK-
TPOHVKV HEOAWMHAKOBA, HEKOTOPbIE Tpe-
6YI0T cCoBNafieHNs BCex LMdp B HOMEpe
MOJenu, HeKOTOpble cornallatnTcs pa-
60TaTh U C «POACTBEHHLIM» KOHTPOSIE-
pom. A HekoTOpble MOTyT He paboTaTtb
[axe npv NosIHOM COBMNafeHMM Bcex OyKB
1 umndp, M Torga npuxoauTesa nepeduparb
OfHOro AOHOpAa 3a ApYruM, B Hafjexpae
HavTv nogxogsiiero. Oco6eHHOCTH No-

Vcrpoﬁcrno XECTKOro goucka
2KeCTKuUI AUCK COCTOUT U3 repmobsioka v nna-
Tbl 9NIEKTPOHMKM. B repMo6iioke pacnosioxeH
LUNUHAENbHbLIN ABUraTenb, BpaLlawLimii na-
KET M3 OLHOr0 UMM HECKOSbKMX MarHUTHbIX
OMCKOB, 6JI0OK MarHUTHBLIX FOfI0BOK (Cokpa-
weHHo BMI), paHee ynpaBnseMblii LaroBbim
[Buratenem, a Tenepb YCTPOMCTBOM Nof Ha-
3BaHMEM «3ByKOBas KatyLuka» (voice coil),
a TaKkxe npepycunuTenb KOMMyTaTop yte-
HWS/3aN1CK, CMOHTUPOBAHHBIA B MUKPOCXEME
nn6o HenocpencTBEHHO Ha BMT,, 6o pacno-
NOXEHHBIN HA OTAENbHOW Nnate pPAROM C Hel.
B nocnegrem cnyvae 3ameHa kommyTaTtopa
BO3MOXHa 6e3 cbema BMT,, 4To cyLiecTBeH-
HO YNPOLLAeT ero peMOHT (puc. 9).

[naTta aNeKTPOHWKM BKNOYaeT B Ce61:

BELEHWS KaX 40N MOLENN MOXHO noyep-
MHYTb U3 JOKYMEeHTauuu, npunaraemo
k PC-3000 unwu HaiiTv B IHTepHeTe. MMo-
WCKN [OHOPOB CEPbE3HO OCMIOXKHAOTCS
TeM, 4TO nepuod npoussofacTea 60sb-
LUMHCTBA BMHYECTEPOB HAMHOr0 MEHb-
LLIe MX CPEAHEro CpOKa CyLLEeCcTBOBaHUS.
KomnbloTepHble MarasuHbl NOCTOSAHHO
06GHOBSIAOT CBOW aCCOPTUMEHT U NPUO6-
pecTu MOAesb aHanorMyHyH TOM, YTO Bbl
KYMNuWy HeCKosbKO NeT Hasap, cKopee
Bcero He ygactces. OcTatoTes paguo-pbiH-
KW 1 (O1pMbI, TOPrytoLLiMe NOAEepPXaHHbI-
MV KOMMAEKTYOLWUMK, HO BbI6GOP 34eCb
HuKakon (puc. 11).

BHuMaHue: HepogHOW KOHTponnep
MOXeT MOBPEANTb MUKPOCXEMY KOMMY-
Tatopa/npeaycunuTensi, pacnonoxXeH-
HYI0 BHYTPU repmMo6Iioka, 1 paspyLumTb
CNy>XeO6HYI0 MHGOPMALMIO, Y4TO 3HAYM-
TeSbHO 3aTPYAHWUT fanbHENLLUVIA PEMOHT,
MO3TOMY He NepecTaBnanTe nnatbl, eCNu
HE YBEePEHbI B UX COBMECTUMOCTM!

Bo-BTOpbIX, MOMUMO 3MEKTPOHUKM
nrnara KOHTPOniepa HeCET Ha CBOeM 60p-
Ty M3Y, B KOTOPOM MOryT 6bITb 3anMca-
Hbl MHAMBMU YA bHbIE HACTPONKMK. U C vy-
XOW nNnaTov BUHYecTep paboTtaTb npoc-
TO He 6ygeT! TyT ecTb fBa nyTw. Ecnu ak-
LIeNTOp eLLe HE COBCEM CAOX, C HETO CYU-
ThIBAETCS OPUrMHASbHAS NPOLUMBKA U 3a-
NVBaETCA Ha nnaTy fJoHopa. B npoTtneHoOM
Ccryyae NpuxoauTCs nepenamBarb Henoc-
pencTeeHHo camo [3Y.

B-TpeTbux, Daxe ecnu BUMHYeCTep
«3aBELETCH» YYXOW NnaToun, nocnepo-
BaTeNbHOCTb HYMeEpaLuM CEKTOPOB MO-
XEeT 0KasaTbCs HapyLleHa, u gainosas
cucTeMa NpeBpaTuTCcs B Mycop, KOTO-
pbIvi NpugeTca pasrpebdatb pykamn uam
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KOHTpONMep LUNVHAENBHOMO ABUraTesNs 1 3By-
KOBOW KaTyLUKK, yNpaBnsioLLuni BpaLLeHNem
nakeTa gucka u No3vLMOHVPOBaHWUEM FOf0-
BOK; KaHan YTeHns/3anucu; MUKPOKOHTPOJI-
nep, ABASAOLLMACS, MO CYTH, «CEPALEM» BUH-
4yecTepa; KOHTPOMNep AMCKa, OTBEYatoLLMiA
3a o6cnyxusanve ATA-nHTepdenca.
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PucyHok 9. BIOK-CXeMa TUIMYHOTO
KECTKOT'O AMCKa

1 38yX0BOf KaTyWK

Creumanu3npoBaHHbIMU MPOrpaMMHbIMM
KOMMeKcamm (MyHLmMm M3 KOTOPbIX AB-
nsietcs Data Extractor, BxogsLmin B Komn-
nekt PC-3000, HO Tak>e CNOocOoBHbIN pa-
60TaTh M OTAENBHO OT HEro CO LUTATHbIM
IDE-KOHTpONnepom).

TeM He MeHee HMKaKkux aKcTpaop-
OWNHapHbIX CNOCOBHOCTEN NS PEMOH-
Ta He TpebyeTcs, U OH BMOMHE MO Cuiam
macTtepam cpepgHel pyku. OTkas anekT-
POHVKM 3TO epyHAa. XyXe, ecrnv ucnop-
YyeHa 4acTb CnyXebHON nHopmauuu,
3anMcaHHoM Ha MarHUTHbIX NnacTuHax
(cm. Bpesky «[lpoLumBkKa, MHAMBMAYab-
Hble HaCTPOVKM 1 afanTuBbl». TO MO-
XET NPOU30NTU MO Pa3HbIM MPUHUHAM:
OWMN6KM B NPOLUMBKE, COOM NUTAHUS,
0TKa3 3NeKTPOHWKK, BUbpauus/yaapsl,
negopmaums repMobnoka U T. 4. u T. .
pwn 3TOM XECTKWIN ONCK HE BXOOMUT B ro-
TOBHOCTb UMW Ha BCE KOMaH[bl 0TBE4aeT
OLLMGKOW. HeKOTOpbIE BUHYECTEPbI aBTO-
MaTU4eCKN NepexomsaT B TEXHONOrN4eC-
KU pexum, npefHasHa4yeHHbI ons 3a-
NIMBKK CRy>XeBHON MHpopmaLmuu, KOTo-
pasi MOXeT ObITb NepefaHa nméo Yepes
cTaHgapTHbIN ATA-uHTEpdenc, Nnobo ye-
pe3 COM-tepmuHan.

B coctas PC-3000 BxoguT 60/bLUas
KONSIEKUMS pa3HO06pasHbIX CIYXeOHbIX
Mogynen ansa nonynspHeIX Mogenen xec-
TKMX IMCKOB, & BCEM 3aperncTpupoBaH-
HbIM MOfIb30BAaTENAM NpefocTaBnseT-
¢ 6ecnnatHbI gocTyn K ftp-cepsepy,
Ha KOTOPOM MOXHO HaWTW npakTuyec-
Kv BCe 4TO yrogHo. Kak BapuaHT MOXHO
BOCMOSIb30BAaTbCA Cneunan3mpoBaH-
HbIMW YTUNIMTaMW, PacrnpoCTpaHIeMbIMU
NPOV3BOANTENAMU BUHYECTEPA, BbIOPaB
pexumM 06HOBNEeHUsA NpoLumnBkK. OgHaKo
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PucyHnok 10. [nara 3MeKTPOHMKM,
ToTOBas K Nepecajke

Pucynok 11. Konnexumst BMHUECTEPOB-
[IOHOPOB, MCIONB3yeMass NPy nepecajgke
KOHTPOJIJIEPOB

PucyHok 12. BIOK MaTHMTHHX I'OJIOBOK
C MMKpOCXeMoi KOMMyTaropa/
npenycunnTens
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PucyHok 13. MHCTpYyMEHT Anisl nepeMeleHus
EMI', MBIOTaBIMBAEMElf M3 YBKOM NOJIOCKM
mnactuka (1), oBxMMaeMslf Ha PasoOrPeToM
MeTaJIMYecKoM CTepxHe (2)

npv 3TOM OGHOBNIAKOTCS AANeKO He BCe
MOZYSN 1 Janeko He A1 BCeX Moaesnen
Takue yTUnuTbl ecTb.

K Tomy xe 3ToT cnoco6 BoCCTaHOBIE-
HUA 6eCnoneseH, eCnu B Cryxxe6Ho 30He
UMEIOTCS (om3nyeckme fedeKTbl Unm Ha-

KonuTesNb «3aBucaeT» elle Ha ctapTe,
0TKa3blBasiCb BXOAUTb B TEXHONOrMYec-
KU pexum. Ha aToT cny4an cyLlecTy-
eT metop Hot-Swap (ropsyas 3ameHa).
B HeM TakXe y4acTByIOT [iBa HakonuTe-
NS — AOHOP W aKLEeNTop, HO TpaHCMnaHTa-
WS OCYLLIeCTBNSAETCS B XWBYIO MO MecC-
THbIM HapKO30M. AKLienTop obecTo4nBsa-
€TCA, C HEro CHUMaeTCs nnara 3/1eKTpo-
HWKK, 06Haxas repmobnok. JoHop nog-
Kntoyaetca K IDE-wneidy, Ha Hero no-
[laeTca n1TaHue, 3atem nocre npowecca
WHUUMaNM3aumMmn 1 Bblfa4n roToBHOCTY,
otpaetcsi ATA-komaHga Sleep (95h), oc-
TaHasnvBaLLas LWNUHAENbHBIN ABura-
Tesnb. Bce ocTasnbHble y3ribl 0CTalTCA Nog,
HanpsxeHnem. KoHTposnep akkypaTHo
CBUHY/BAETCA 1 NepecTaBNfeTCs Ha rep-
MOGIIOK akuenTopa. 3atem emy nogaert-
ca nobas komaHga ana npobyxneHus
(Hanpvmep, kOMaHZa YTEHUS CeKkTopa).
MocKoNbKY KOHTpOep yxe 6b11 npon-
HULMann3npoBaH, 06paLLeHuns K ciyxeo-
HOW 30He He NPOUCXOAUT, U C ANCKa yaa-
€TCA cyMTaTh BCHO YLEenesLyo nHgop-
mauuio. (Mpr NCnonb3oBaHWUK LUTATHOrO
IDE-KoHTpOnnepa Heobxoaumo 3abna-
roBpemeHHo oTknounte SMART B Ha-
cTpoiikax BIOS Setup, nHaye BuH4ec-
Tep 6ynet Bect SMART-npoTokon, npo-
M3BOAA 3an1Ch B CIYXXeBOHYto 30HY). Tpe-
60BaHNA K COBMECTUMOCTW NNaT 31eKT-
POHUKM — Te Xe camble, YTO U B Cry4ae
NMPOCTOV NEepPecTaHOBKM KOHTPOJINepa.
B npuHuMne He o6a3aTtensHO nepecTas-
NSTb NNaTy goHopa Ha akuentop. Mox-
HO B35iTb MNaTy akLenTopa, NponHuLma-
N13npoBaTh ee Ha repmMooBIIoKe [JOHOPA,
a 3aTtem BepHyTb o6partHo. Takow cno-
co6 gaxe 6osiee nNpeanoYTUTENEeH, Noc-
KONbKY B 3TOM cy4yae, akuentop byget
pa6oTaTb co «cBoMM» [13Y.

Pan HemcnpasHocTel TpebyeT BCKpbI-
TVS repMOBIIOKa W I0BETMPHOrO MacTepe-
TBa pyK. [lepBoe MecTo no YactoTe oT-
KasoB 3aHMMaeT BbIXOf M3 CTpos 0f-
HOW UMW HECKOJSIbKUX MarHUTHbIX roso-
BOK. [1pM4MHON MOXET ObITb M 3aBOLCKON
6pak, 1 NPOHON 3NEKTPOHMKI, N MEXaAHW-
4yeckoe BO3[eNCTBMeE (HanpumMep, yaap).
Ecnn dm3anyecku ronoska octaeTcs He-
MOBPEXAEHHON, TO 0fHAa U3 NOBEPXHOC-
Tel nepecTaeT 4ATaThCA, U TOraa Yepes
kaxpable N cektopos, rae N — konuuec-
TBO rofiIoBOK, 06pasyetca BAD. HekoTo-
pble MOfenn UMetoT 6 roNoBOK, HEKOTO-
pble — TONbKO OfHY, TOrAa Npu ee oTKa-
3e [UCK CTaHOBWTCS MOMHOCTLIO Hepa-
60TOCNOCOBOHBIM U HE MOXET NMPOYUTaTh

paxe cnyxe6Hyto 30Hy. Ho v npu oTka-
3€ OHOW W3 LLECTW roNOBOK NHGopMa-
ums npespaiyaetcs B Tpyxy. Bece can-
Nbl, pa3mep KOTOpbIX npesbiwaet 3 K6
(512 * 6), cTaHOBATCA NPOABIPABNEHHbI-
mu. Yto genatb? lNepectaBnatb 650K
rofioBoK! 3T0 0YeHb COXHAas onepawms
Wy Ha4MHAKOLLMX MaCTEPOB B NOSIOBUHE
Cry4yaeB OHa 3akaH4MBaETCA fieTasnbHbIM
ncxogom. NpakTnkoeaTbCs HA CBOEM pa-
604eM BUHYECTEPE, KOTOPLI HAJOo BOC-
CTaHOBWTb, KaTeropu4yeckn HegonycTm-
mo! CHa4ana noTpeHnpymTeCh Ha «KOLLI-
Kax» — XeCTKMX AuCKax pasHow cTtene-
HW YOUTOCTU, HA KOTOPbIX HET HUYEro
WHTEPECHOTO.

Ham notpebyetca goHop 61m3KoN Mo-
penun. ToyHoe coBnafeHue Bcex Ludp
MOAenu 34ecb He 0653aTenbHO, rnae-
Hoe, 4To6bl BMI™ 6bIn aHanorn4yHoro Tu-
na. HekoTopble OUCKM NapKyOT rOI0BKK
3a npegenaMmu BHELLUHEN KPOMKWU Mar-
HUTHBbIX MAACTWUH, HEKOTOPbIE — B Cne-
LmanbHOM 30He 6513 LieHTpa WNNHAENS
(pwc. 12). MocnefHuit cnyyai cambli T9-
Xenblii. Beab ans Toro 4tobbl CHATL rO-
NOBKM, UX HYXHO NPOTaLLWTb HYepes BCHO
MOBEPXHOCTb, & JONyCKaTb KOHTaKTa ro-
NOBKMW C NOBEPXHOCTHIO HU B KOEM CIly-
yae Hefb3s, MHa4e MarHUTHOE NOKPbITUE
6yneT noBpexAaeHo!

BoopyXUBLUMCb TOHKON MOMOCKON
BbIFTHYTOr0 1 06€3XMPEHHOro Nnactu-
Ka, akkypaTHO 3aBOAMM ee MOf KaxX-
OYt0 FOMOBKY, Tak YTOObl NAACTUK Npw-
NoAHMMaI rofIoBKY Haf NMOBEPXHOCTbIO,
HO CaM ee He Kacascs U BbIBOLUM roJio-
BKW 3a NpeAesibl BHELLHWUI KPOMKU. YTO-
Obl FONTOBKWN HE Kacanucb v He Lapana-
nv Bpyr opyra, Mexay HUMWU BCTaBNAET-
C1 M0NOCKa NONMUITUNIEHA, KOTOPYIO MOX-
HO Bblpe3aTb W3 aHTUCTaTUYECKOW yna-
KOBKMW XeCTKOro auncka. MeHseTcs Tonb-
Ko BMI". «PofHoii» MarHuUT 3ByKOBOW Ka-
TYLUKM akLenTopa oCcTaeTcsa TeM Xe ca-
MbIM. B 30HY NapKOBKM MarHUTHbIE FOf10-
BKW 3aBOLATCS aHanorn4yHbIM 06pa3om.
OcTaeTcs 3aKpyTUTb BUHT OCK MO3ULU-
OHepa 1 HadeTb KPbILLIKY Ha repMOOBIIOK.
Mpun BKIIOYEHUN BUHYECTEPA HABEPHS-
Ka pasfacTcs XYTKUN pblgatoLLunii 3ByK,
a CKOpPOCTb YTeHUs ynafaeT B pasbl. 10
cnencTaue paboTbl ¢ Yyxum BMT, Ha He-
pofHbIx ajanTueax. [MogTarneas BUH-
Thl KPbILLIKW, MOXHO O HEKOTOPOW CTe-
MEHW BbIPOBHATL rpadouk yteHus. [don-
ro B TaKOM COCTOSIHUM XXECTKWI OUCK pa-
60TaTb He MOXeT, MO3TOMY HE06XOAUMO
Kak MOXHO ckopee NpucTynathb K Bbl4u-



ThIBaO MOBEPXHOCTH, HAYMHASA C Hanbo-
nee LeHHbIX AaHHbIX (puce. 13). MNMoppob-
Hee 06 aTOM 4uTanTe B ctatbe Cepres
KasaHckoro «Kak f nepectasnsn 610K
ronoBok Ha Fujitsu MPG3409AH, 4To6b!
cnactui nHcpopmaumto. (3anuckm cymac-
LUeALLIero peMoHTHuKa)» — http://onehalf.
pisem.net/stat/heads.html.

HekoTopble xecTkue aucku copep-
XaT TONbKO OfHY MarHUTHYIO FOMOBKY,
1 B CNy4ae ee 0TKasa BbIrOAHeE nepe-
CTaBNATb Cam MarHWUTHbIN «OfIMH», Kak
3TO NOKAa3aHOo B YXe YyNoMsHYTOM Buae-
omatepuane Cepres fAueHko.

Takxe npuxoauTCs CTankMBaTbCs
C «3annnaHMemM» MarHuUTHbIX rOfl0BOK,
B MPSAAMOM CMbIC/iE CNOBa MPUAUMLLNX
K MOBEPXHOCTU 3a CYeT Cun Mexmone-
KYyNpHOro nputsbkeHus. Hekotopeie nc-
TOYHWKWM PEKOMEHIYIOT B 3TOM Crny4ae
NPOCTO KPyTaHyTb AWUCK B FOPU3OHTAMb-
HOM HanpasfeHun, HO Nofib3a OT 3To-
ro JEeNCTBUA O4EHb COMHUTENbHA, a BOT
BPE[, OHO MOXET HAHECTU HEManbIi 1 3a-
4acTyto HenonpasunMbI (HanpUMep, NoB-
peauTb NOABECKM FOTIOBKM C NOCNEAYI0-
LLIMM ¢ppe3npoBaHMeEM MarHUTHOM NoBep-
XHOCTK). Jlyywwe pazobpatb repMo6sI0K
1 akKypaTHO NPUNOLHATb rofoBKM € Mo-
MOLLIbIO Y>Ke 3HAKOMOr0 Ham Kycka 13or-
HYTOro NnacTvka, BepHyB UX B 30HY nap-
KoBkw. MNMogpobHocTu — B cTaTbe Cepren
fAueHko «BocctaHoBneHne repmo6so-
ka IBM DJNA371350 nocne nageHus» —
http://www.acelab.ru/pcTechSupport/
DOSvers/MFGFeatures/IBM/VGPP.html
(TonbKO ANS 3aperncTpUPOBaHHBIX MOJb-
3oBatenen PC-3000).

Ewe BcTpeyaeTcs noBpexpneHue
KOMMyTaTopa/npegycunutens unm o6-
pbIB r’M6KOro Wwienda. Ecnm ox pacnono-
XeH HenocpeacTBeHHo Ha BMI™ (ocober-
HO B M1KPOCXEME 6ECKOPMYCHOro UCMnoJ-
HeHus), To BeCcb BMI™ MeHsieTCs LeIMKom
MO BbILLEONMUCAHHON METOMKE.

3ByKOBas KaTyllka B cuny CBoeWn
KOHCTPYKTUBHOW NPOCTOTbI MPaKTUYeCKM
HMKOra He 0TKa3bIBaET (TaM NPOCTO He-
4yeMy NlomaTbCsl), HO BOT BbIBOLHbIE NPO-
BOZa 06510MaTbCsA MOTYT, O4HAKO WX fer-
Ko npunasTb (puc. 14).

LLINnHAENbHBIA fBUraTesib 04eHb Ha-
LEXEH U neperopaet/3amblkaeT 06MOT-
KaMun TONbKO B UCKIIOYUTESbHBIX CIy-
Yasx, a BOT KUH MMapoaMHaMUYECKOro
noAaLMnNHMKa BNOSTHE pacnpoCTpaHeH-
HOe SIBNEHWE, U TOrga ero npuMxogmTcs
packnMHUBaTbL N0 METOAMKE, OMUCAHHOW
B http://www.acelab.ru/pcTechSupport/

PucyHok 14. 3BykoBasi KaTywka

DOSvers/TechDoc/Barracuda4.html
(TonbKO ANs 3apErnCTpUPOBaHHbIX NOMb-
3oBaTtenen PC-3000).

Kakoii guck Bbi6paTh?
CBoeMy BMHYECTEPY Mbl AOBEPSEM Ca-
MO€E OPOroe, 4TO Y HaC eCTb — CBOM JaH-
Hble. 3HaKOMble MEeHsI MOCTOSIHHO crpa-
LUMBAIOT: KaKoro Npou3BOAMTENS Bbl-
6patb? Kakoi mogenu otaaTb npeanoy-
TeHne? LleHa He kpuTuyHa. OcTanbHble
napameTpbl (Hy, 6bITb MOXET, 3a UCKIHO-
YyeHueMm Luyma) Toxe. MMaBHOe — 4TO6bI
OH He cox 6e3 npefynpexaexHuin. (Meg-
NeHHas cMepTb, CONpoBOXAatoLlasncs
MOCTOPOHHUMMU 3BYKaMU T1Na B13ra nnm
Lyma 1 pasmHoxarommmca BAD-cek-
TOpamu He B CYeT, TYT JII060MY MOHSATHO,
YTO OMCK HaJo MeHATb). A cam 3apato
cebe TOT Xe BONpocC, HO... KaK roBOpuT-
cs1, «BO BceneHHo cyLLecTBYOT BOMPO-
Cbl, HA KOTOPbIE HET OTBETOB». Y XXECTKUX
LOUCKOB HET HafgexHoctu. BmecTto aTo-
rO Y HUX rapaHTUNHBIN TanoH. U Touka.
Ha coTHM Tbics4 4acoB HapaboTKM Ha OT-
Ka3, NPMBOAMMbIX B LOKYMEHTaLMMN, MOX-
HO HE OMMpaTbCs, NOCKONbKY OHW HepyT-
CS C NOTONKa ¥ NPOU3BOAMTENb 3a HUX
He oTBeYaerT (a cnefosarso 6bl...).

He 6bIBaeT «XOpOLUUX» U «MIOXMX»
npoussoguTenein. C kaxgbiM 6peHaom
cnyyanuch CBOW NPOKonbl. HesaBucrmo
OT NPOU3BOAMTENS B NAPTUMN U3 ThICAYM
[MCKOB OT OQHOr0 0 AecaTu BUHYecTe-
poB BO3BpaLLaloTca 3ajonro fo ucte-
YEHUs rapaHTUNHOrO CPOoKa, Aaxe ecnu
OHW MO3ULMOHUPYIOTCS Kak CepBepHble
mogenu. Bce pellaet BepoATHOCTb. Ko-
MY-TO XUTb, & KOMY-TO yMUPaTb.

MpaBunbHee roBopuTb O Heypau-
HbIX (TO eCTb «Nagyymx») mogensx. Ha-
npumep, nevyanbHO U3BECTHasa cepus
Fujitsu MPG, B KOTOpOI Ucnonb3oBa-
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nacb Mukpocxema Cirrus Logic ¢ name-
HEHHbIM COCTaBOM MOAJI0XKHU, CO Bpeme-
HeM o6pa3oBbiBana napasuTHble yTey-
KW, U MPaKTUYECKUN BCE 3TW BUHYECTEPSI
BbIMEPSIN B TedeHue AByX neT. Vnu BoT
IBM DTLA (B npocTopeyun Ha3biBae-
MbIA «OATIIOM») C HEYAAYHON KOHCTPYK-
LMen pazbema repMo6sIoKa, Bbi3blBalo-
e nepuoanHYecknin HEKOHTaKT 1 Kak
CNeAcTBUe — NpeXAeBpeMeHHbIN 06pbIB
onepauumu 3anucu. Yactb cekTopa 3anu-
caHa, YacTb — HeT. B pesynbrate Ha guc-
Ke obpasytoTcs BupTyansHble BAD-cek-
TOpa (KOHTpOrbHas cymMa He coBnapa-
€T, HO hM3nYecknx OedeKToB HET), KO-
TOpble MOXHO (B NPUHLMMNE) NpoYMTaTh,
HO Herb35 BOCCTAHOBUTb (AaHHble He [o-
nucansbl). Y MeHs 6b110 Tpu gatna. OguH
CAOX B TeYyeHue nepsbIX ABYX Mecs-
LieB, HO 6blT YCNELHO OTPEMOHTUPOBAH
1 3a6pOLLIEH Ha NOJIKY Kak Bpar Hapopa.
[Ba Apyrux ycnewHo pabotalT 4o cux
rnop. A CKOfIbKO JUCKOB NONETENO y MO-
X 3HaKOMbIX — He cocunTatb! Bee peLua-
eT crnenas BepOATHOCTb U, MOXET ObITb,
faxe cynbba (y ogHOro BMHYecTepa op-
Ha Kapma, y apyroro — apyras). Hy v ka-
4eCTBO 6J10Ka MUTaHUs, OTCYTCTBME BUO-
pauui, HakoHeL!

C60op cTaTUCTMKM 3aTPYOHEH eLle 1
MOTOMY, 4TO €€ NPOCTO He OTKYAA B3ATb.
A6CONIOTHOE KONMYECTBO OTKA30B CaMo
Mo cebe elLLe HX 0 YeM He roBopuT. Tpe-
ByeTca y4yecTb pacnpocTpaHeHHOCTb

Tabmuua 1. CraTuCTMKA OTKABOB XECTKUX
[VCKOB O NPOMBBORUTENSM

IIpousBoguTens Womreeme

3a)UKCHPOBAHHBIX OTKA30B
Fujitsu 498
IBM 393
Maxtor 210
Quantum 110
Western Digital 95
Samsung 49
Seagate 42
Conner 3

Tabnuua 2. CTaTMCTMKA OTKABOB XECTKUX
[MUCKOB IO MOJAENsM

Konuuecto

Monens 3a()MKCHPOBAHHBIX
OTKa30B
IBM(IC35L040AVER07-0) 41.0 Gb 119
Fujitsu(MPG3204AT) 20.4 Gb 83
Fujitsu(MPG3409AT) 40.9 Gb 57
Fujitsu(MPG3102AT) 10.2 Gb 54
Fujitsu(MPG3204AH) 20.4 Gb 48
IBM(DTLA 307030) 30.7 Gb 37
Fujitsu(MPG3409AH) 40.9 Gb 32
IBM(IC35L020AVER07-0) 20.5 Gb . 31
Fujitsu(MPE3204AT) 20.4 Gb 29
Seagate(340016A) 40.0 Gb 28




hardware-npakTukym

I'Ipoumsl(a, nHauBuayanbHbie
HACTPOIKN U aAanTUBbI
ONeKTPOHMKA ANCKa — 9TO TOSIbKO CKEMET.
Be3 ynpaBnsioLLMX MUKPONPOrpaMm OHa pa-
60TaTb He 6yget! [NepBble MOLENN BUHYEC-
TEPOB XpaHWUIM MuKponporpammbl B M3Y,
YTO BbI3bIBANO ECTECTBEHHbIE Hey#o6CTBa
1 HaknagblBano onpegeneHHble orpaHuye-
Hus. Tenepb Xe AN 3TOW LEenu UCnosb3yeT-
€S cam XeCTKmiA auck! PazpaboTyvk pesepsu-
pyeT HEKOTOPbLIN 06BEM M pa3MeLLaeT B HEM
BECb HE0OXOAMMbIV KOL M AaHHble. MHop-
Mauus opraHM3oBaHa B BuIEe MOAynen (cna-
60e nofo6me hannoBon CUCTEMbI) U ynpas-
JINETCA CNELManIM3MpoBaHHOV ONepaLioHHON
cuctemoi. B M3Y octaetcsa nuib 6a30BbIi
Kof, CBOE06pasHbIfi «(hyHOAMEHT» BUHYEC-
Tepa. HekoTopble Npov3BoauTeNy NayT eLle
JanbLue, yéupas na MN3Y Bce, kpome nepeuy-
HOro 3arpy3uyuka.

Camo M3Y MOXET 6bITb PaCMONOXEHO Kak
BHYTPY MWUKPOKOHTPONIEPa, Tak U Ha OThe-
JIbHON MUKpocxeMe. MNpakTu4ecku Bce BUH-
yectepbl umetor FLASH-ROM, Ho He Ha Bcex
mogensix oHa pacnasHa. Ecnv FLASH-ROM
YCTaHOBMNEHA, TO MUKPOKOHTPOJINEP CYUTBI-
BaeT NPOLUUBKY 13 Hee, ecrin HeT — obpalua-
€TCs K CBOeMy BHyTpeHHemy M3Y.

Yactb mopynen (M MHcbopMaLmu, Haxo-
aswencs B M3Y) oouHakoBa gns BCew cepum
BMHYecTepoB. K Hel B NepBylo o4epenb OT-
HOCWTCS COBOKYMHOCTb YNPaBASIOLLNX MUK-
ponporpaMmm. 3T MOZYNN MOMHOCTHIO B3a-
MMO3aMEHSIEMbI, M OAMH AUCK CBO6OAHO MO-
XeT paboTtaTb C MOAYNeM Apyroro 6e3 Kakux-
M60 nocneacTBuii.

Yactb mopynen (pexe — nHdopmalum
13 M3Y) rotoBUTCS OTAENbHO ONS KaX[ow

[aHHOW Mofenu u ycroBus aKcnnyara-
uun. SCSI-guckun HagexHee IDE Tonb-
KO MOTOMY, YTO OHW yCTaHaB/MBaTCA
Ha cepsepax 1 paboTatoT, NPakTU4eCKu
HMKOrZa He BbIK/YasAch (a 60sbLIMHC-
TBO HEUCNpaBHOCTeW Kak pas 1 npowc-
XOAMT B MOMEHT BKJTIOYEHWA/BbIKITIOYE-
HUS), UM HEBELLOMO YTO Takoe neperpes
UMW «BUHT B CYMKe».

Ha caiite dnpmbl Derstein, 3aHumato-
LLecsl BOCCTAHOBIIEHWEM AaHHbIX, Npu-
BOAMTCH NOOOMbITHAsA cTaTUCTMKA 3a-
bukcupoBaHHbIx oTkazos (http://www.
derstein.ru/cgi-bin/stat.cgi?do=show), ko-
TOPY!O 1 B COKpALLIEHHOM BUE NPUBOXY
Huxe. OpgHa Tabnuua — No Npou3Boau-
Tenam, gpyras — no mofenam (cMm. Ta6-
nvupi 1,2).

Kak BufHO, cambIM JTyHLIMM NPOU3BO-

napTuu. Tak, HanpuMep, NacnopT AMUCKa, onu-
CbIBAOLLWIA ero KOH(Urypaumio, ykasblaeT
KONMU4EeCTBO rofI0BOK, (hM3NHECKNX CEKTOPOB
¥ uMnuHApOB. B npouecce nHMunanusaumm
MUKPOMpOLieccop onpaLuneaeT KOMMyTaTop
1 nepevmncnseT ronosku. Ecnu nx konuyect-
BO He COBMafaeT C yKasaHHbIM B Macropre,
BUHYECTEP MOXET «3a6acToBaTh» U HE BOW-
TV B FOTOBHOCTb. 3a4acTy0 MPOU3BOANTESNN
OTKJTI04AIOT HEKOTOpPbIe rONOBKU 13-3a Ae-
(PeKTOB NOBEPXHOCTU, HEUCNPABHOCTEN Ca-
MUX FOfI0BOK WX MO MapKeTUHrOBbIM CO06-
paxenusm. Kak cneacteme — ob6pasyorcs
BHELLHE 04eHb MOX0XMne Mofenu-6nmaHeLpl,
HO HenocpeAcTBeHHas nepecTaHoBka mnart
HEBO3MOXHa, M MAacrmopT NPUXOANTCS KOPPeK-
TUPOBATb, A1 YEr0 ONATb-TaKW MOHAA06UTCA
PC-3000. Ho B npuHumne nogobpatb fOHOpa
C MOEHTUYHbIM MAcrnopTOM BrOSIHE BO3MOXHO
1 6e3 KoppeKLM.

Bce 310 11 K0BapCTBO MPOUCXOAWT OT MOAY-
new (1 4acTo nHdopmauwmu, awmTon B MN3Y),
YHVKambHbIX 4151 K&XA0ro 3K3emMnisapa BUHYEC-
Tepa 1 HacTpanBaeMbIX CTPOro MHAVBUAYasb-
HO. B 4acTHOCTY, KaXXablIl XXECTKUIA AUCK Me-
€T Kak MUH1MYM ABa cnucka fedekTos — P-list
(ot Primary — nepsu4HbIi) 1 G-list (o Grown —
pactyLmn). B P-list saHocsTcs Homepa pedek-
TWBHbIX CEKTOPOB, 06HAPY>KEHHbIE eLLe Ha CTa-
[V 3aBOACKOro TecTupoBaHus, a G-list chop-
MUpYeTCs CaMUM XECTKUM VCKOM B NpoLiec-
ce ero akcnnyartauuu. Ecnv 3anuck B cektop
MPOUCXOAUT C OLUMOKOM, COOHbIV CEKTOP Mne-
peHa3Ha4aeTcs ApYrviM CEKTOPOM, B3ATbIM U3
pe3epBHOi 0611acTW. HekoTopble XEeCTKWe auc-
KV NOAAEPXMBAIOT CMINCOK «MOA03PUTENBHBIX
CEKTOPOB»: ECAN CEKTOP HaYMHAeT YnTaTbes
He C MepBOro pasa, OH 3ameLLaeTcs, a MHgop-

auTtenem okasasncs Samsung (X0Ts nny-
HO Yy MEHS NPOTUB HEro CTOMKOe npeay-
6exaeHune 1 BOBCe He hakT, YTo manoe
KOSIM4eCTBO OTKA30B HE BbI3BAHO HU3KOW
NOMyNASPHOCTLIO TaKMX AUCKOB).

TeM He MeHee y BCex Npon3BoanTe-
nen BCTpevatTCa HeydayHble MOAENy,
K TOMY Xe, KaK YyXe roBOpUIoChb, UCTOY-
HUK OTKa30B 3a4acTylo pacrnonaraercs
BHe gucka. [109ToMy BOMPOC O HaZex-
HOCTW NpaBubHee CTaBUTb Tak: «Kakow
OMCK UMeeT HambonbLUKe LLAHChI Ha yC-
MeLHoe BOCCTAHOBNEHNE?».

3a 9TUM A 06paTuncs K BegyLiemy
nHxeHepy pupmbl ACE Lab Cepreto fAue-
HKO, Yepes pyKun KOTOPOro NPOLLAN ThICS-
4M JUCKOB.

«OTBET Ha BOMPOC «Kakne Xe Auc-
KW nydile» B KNoYe, Kakue U3 HUX npo-

Mauus 0 3aMeLLeHWM COXpaHseTcsl NMGOo B OT-
LefbHOM cnucke, ndo B G-list.

Bce 9T npolecchl NpoTeKalT CKPbITO
oT nonb3oBarens. CneunanbHblii MoLynb, Ha-
3blBaeMblii TPAHCIATOPOM, MEPEBOANT (OU3N-
Yeckme agpeca B Homepa norm4eckux 6-10KoB
UNW BUPTYasbHble LWANHAPbI-FONOBKM-CEK-
TOpa, ¥ BHELLHE HyMepaLus CEKTOPOB He Ha-
pywaetcs. Bce pa6otaet HopmasnbHO [0 Tex
nop, noka P/G-list He oka3biBaloTCA paspy-
LUEHHbIMW UK Ha repMOBIIOK ycTaHaBMBa-
€TCAa nnara ¢ YyXXMMu HacTponkamu. Ecnu P/
G-list xpansiTcs Bo FLASH-ROM (a 4acTto Tak
1 6bIBaET), (hannoBas cUcTemMa okasblBaeTcs
MOJTHOCTLIO HEPabOTOCNOCO6GHOW, BEAb TPAHC-
nauus agpecos HapyLueHa! M xoTa Ha cekTo-
pOM YpOBHE BCE YWTAETCA HOPManbHO, CO-
BEPLUEHHO HEMOHATHO, KAKOW CEKTOp Kako-
My dhaviny NnpuHagnexwur.

K cyacTblo, BOCCTAHOBUTb TPAHCAATOP
[OBOJIbHO MPOCTO, MOCKOMbKY MPaKTUHecKu
BCE (hansioBble CTPYKTYpbI (4a v camu dai-
Nbl) UMEIOT XapaKTepHble NnocnefoBaresb-
HOCTW 6alT (CUrHaTypbl). 4ns Ha4ana Hy>XHO
O4MCTUTL TabNULbl TPAHCNATOPA (CreHepupo-
Batb nyctble P/G-list), B npoTMBHOM crnyvae
CEeKTopa, MoOMeYeHHble Y AoHOpa Kak 3ame-
LL|eHHbI€, He CMOTYT NPOYMTATLCA HA aKLenTo-
pe. Pa3nuyHble BUHYECTEPbl UMEIOT pasniy-
HOE YXCINO 3aMELLEHHbIX CEKTOPOB. B HekoTo-
PbIX BUHYECTEPAX 3aMELLEHHbIX CEKTOPOB MO-
XET He ObITb BOOOLLIE, HA HEKOTOPBIX UX KONW-
4ECTBO MOXET AOXOAUTH A0 HECKOJNTbKMX Thbl-
ca4. dopmart P/G-list BapbupyeTcs oT 0gHOM
MOAENN K APYroW, v Ans paboTbl C HUM Jly4Lue
Bcero npumensTs PC-3000. B kpaiiHem cny-
4yae — yTUNUTBI OT MPOM3BOAUTENEN BUHYEC-
Tepa unu ATA-KomaHgy unassign.

e BOCCTaHaBnuBaTtb: 60onee ypay-
Hbl B BOCCT@HOBMIEHMM (NpoLue nogo6-
patb 610K FOfI0BOK B Ciy4ae npo6aem
C HUM, NPaKTU4ECKN HET CamOMOBPEeXx-
LEeHUsa 3anucu, CPaBHUTENbHO HU3-
KOe KONMYeCTBO 3KCTPemasnbHO CoX-
HbIX y3n10B): Seagate, Samsung, Hitachi-
IBM(HGST), Fujitsu(2.5"), Hy n, MoxeT
6bITb, Toshiba(2.5"), xots y nocnegHen
€CTb 04€Hb HenpuaTHas npobaema c npo-
TekaHWeM MOALIMNHUKA LWNUHAENBHOIO
LBUraTens u3-3a Toro, YTo KpbILLKa ero
He npuBapeHa, Kak y opyrux, a npukre-
eHa... Xots y Maxtor oHa Toxe npuknee-
Ha, HO 13-3a 3HaYUTENbHO 6OSbLLIEN TON-
LUMHbI M rabapuToB NPO6IIEMbI C HEN He
BO3HMKaIOT. Ha3BaHWe KoMnaHuii g yno-
psAoYMA No Mepe yBennyeHus npobie-
MaTU4HOCTU UX OUCKOB...



3aTtemM Heo6x04MMO NMPOCKaHNPOBaTh
BECb JUCK Ha NPegMeT Noncka XxapakTepHbIX
CUrHaTyp v 3arHatb ux «usmyeckue» af-
peca B Cn1coK. PasymeeTcs, HUKakon usm-
KOV B MOAJIMHHOM CMBbICIIE 9TOr0 CNoBa 3AeChb
1 He naxHeT! CKaXKeM Tak: Iornyeckue agpe-
ca 6e3 nepeHa3Ha4eHHbIX CEKTOPOB, HO 3TO
CIIMLLKOM JOMro nucatb.

Tenepsb, ccnenys ciy>e6Hble CTPYKTYPbI
channosov cuctemsl (katanorn, MFT), Mbl on-
pepensieM HomMepa KacTepoB MOAYMHEHHbIX
CTPYKTYp. MepeBoanm KnacTepbl B cekTopa
1 CO3[aeM eLle OAWH cnucok. B pesynbra-
Te y Hac nony4aeTcs fBa Cnucka, Mexay Ko-
TOPbIMU NPOCNEXMBAETCS YeTKas Koppens-
L. MNepBbI CINCOK Kak 6bl «pacTarveaeT-
csi» BAOMb BTOPOro. [Apyrumu crioBamu, Kax-
[blIii nepeHasHayeHHbIVi CeKTOp YBENUYMBAET
pacxoxaeHue Mexay nocnesyoLmumm «husu-
YECKMMM» 1 NIOTUHECKUMU afipecamMit Ha eau-
Huuy. Mpogenas HeobxoauMble MaTemaTnyec-
Kune BbIYWUCIIEHNS, Mbl CMOXEM paccyuTaTb
Heo6Xx0AMMYI0 MOMPaBKY 1 Kak 6bl BOCCTaHO-
BUTb TpaHCAATOp. «Kak 6bl», MOTOMY 4TO Lie-
fieBble agpeca 3aMeLLeHHbIX CEKTOPOB OC-
TalTCA HEM3BECTHBIMK, @, 3HAYUT, B BOCCTa-
HaBJIMBaeMbIX AaHHbIX 06Pa3yoTCs «ObIpbl»,
0[iHaKo 601bLUas 4acTb MH(hOpMaLKM BCE Xe
BO3BpaLLaeTcs 13 HebbiTns. PC-3000 aBToma-
TUYECKN BOCCTaHaBNMBAET TPAHCNATOP, UC-
noJib3ys LOBOJSILHO MPOABUHYTbIE aNiropuT-
Mbl, KOTOPbIE MOCTOSIHHO COBEPLUEHCTBYIOT-
csA. TeM He MeHee, Npu 60MbLLLOM XenaHuu
YyTUNUTY AN BOCCTAHOBIIEHWS TpaHcnaTopa
MOXHO Hanucartb U CaMOCTOATESIBHO.

A BOT yero Hu PC-3000, Hu gpyrue Kom-
NAeKCbl He YMEIOT, TaK 3TO BOCCTaHABNMBATb
ajanTuBbl. HalwecTBMe aaanTMBOB HA4anochb

Janee npyT OncKK, KOTOpble [OCTaB-
NSAT Maccy HENpPUATHOCTe Npu BocCTa-
HOBJIEHWW, XOTS, MOXET, U 0TKa3blBAKOT
HE3Ha4MTENbHO Yalle npeacTaBuTenen
NepBOro C1cKa (3TOT CMMCOK TakxXe yno-
PSA0YEH NO HAPACTaHWIO FMIOYHOCTH):

B Maxtor (o4eHb «nopagoBanu» rwy-
HOW 3anMCbio Y HECTABUNBHOCTBIO o-
NOBOK);

B WDC (kparHe cnoxHo nogobpartb 1c-
npaBHbIe FONOBKW 1 BOCCTAHOBUTb
(pyHKLIMOHANBHOCTb CNY>KEOHOM 30HbI
B HEKOTOPBbIX CIy4asXx, Moc y HUX CTa-
TUYECKMWIA TPAHCAIATOP, YTO NPUBOAUT
K HEBO3MOXHOCTU MPOYUTATH AaHHbIE
nonb30BaTens B Cry4yae paspyLueHus
Mogyrnev TpaHcnaTopa v Tabnuubl fe-
thekTOB B Cny>Ke6HOW 30He);

H Quantum (XOTsi KOMNAHUM YXKE HET, HO

CPaBHUTENbHO HefjaBHO. [10 3TOr0 MHAMBUAY-
anbHble HACTPOMKU AMCKa CBOLUMNCH K Bbl-
COKOYPOBHEBbLIM HAC/IOEHUSAM, HUKAK He Npe-
MATCTBYOLLMM YTEHUIO UHOPMaLIMK Ha chu-
314eCKOM ypoBHE. [epecTaHoBKa nnat Mor-
nanpuBeCTU K HEBOSMOXHOCTU paboThl € AnC-
KOM CpeAcTBaMu OnepaumoHHOW CUCTEMBI,
HO JaHHble Bceraa 6bIfo MOXHO MPoYMTaTh
MOCEKTOPHO cTaHAapTHbIMKU ATA-KomaHgamu
UMW Ha Xy[O0N KOHeL Ha YPOBHE (hU3NYECKUX
a[pecoB B TEXHONIOrMYECKOM PEXUME.

Ho nnoTHOCTb MHOpMaLUM HEYKIOH-
HO pocna 1 HopMaTMBbI JOMYCKOB YyXecTo4a-
NACb, @, 3HAYUT, YCIOXHSMCS 1 yoopoxarcs
TEXHOJSIOrMYECKUN LIMKIT. B MpOMbILLNEHHbIX
YCIIOBUSIX HEBO3MOXHO M3roTOBUTL ABa ab-
COJIIOTHO OAMHAKOBbIX XECTKUX Ancka. B xa-
PaKTepUCTUKAX aHaNoroBbIX 3JIEMEHTOB (Ka-
TyLLEK, PE3UCTOPOB, KOHOEHCATOPOB) HEU3-
6€XHO BO3HMKAET pa3bpoc, CnefCcTBUEM KO-
TOPOro CTaHOBUTCS PACCOrnacoBaHNe KOMMY-
TaTopa-npeaycunutens. Ho ¢ aTum eLue Kak-
TO MOXHO 60p0TbCs. CroXHEE CMpaBUTLCS
C HEOOHOPOAHOCTbLIO MArHUTHOIO MOKPbITHS,
BIEKYLLEr0 HEMOCTOSIHHOCTbL NMapamMeTpoB
curHana rosoBKu, B 3aBUCUMOCTY OT yrfia no-
BOpOTa No3uLuoHepa. Takum 06pasom, Npo-
U3BOAMTESb AOSIKEH IGO0 YMEHbLUUTb NJIO0T-
HOCTb MH(hOPMaLMK [0 TOW CTENEHW, NPY KO-
TOPOW paccornacoBaHUsMU MOXHO NPeHed-
peyb (HO B 3TOM cryy4ae Anst AOCTUXEHNS TOI
)€ eMKOCTV NPUAETCS yCTaHaBNMBATb B AUCK
60nbLUE MAACTWH, YTO YOOPOXAET KOHCTPYK-
LMI0 ¥ BbI3bIBAET CBOM MPOGEMbI), MO0
YIyYLNTb Ka4yecTBO MPOM3BOLCTBA (HO 3TO
HaCTONbKO HepeasibHO, YTO NMPY COBPEMEH-
HOM YPOBHE pasBUTUS HayKW, SKOHOMUKM U
TEXHUKM Jaxe He o6cyxpaaercs), Mo Ka-

LMCKM NPOJOMKAT OOXHYTb M Npu
3TOM MpaKTU4eCKN HEBOCCTAHOBU-
Mbl). CaMblil [ENCTBEHHBIN CMOCO6
BOCCTaHOBJIEHMSA, HO HE CaMblil NMPO-
LOYKTMBHbIN — 3TO 3aMopo3ka. B Heko-
TOPbIX CNyYasx OTMOPOXEHHbIN Npwu
-10 C° o1CK B TeYeHwMe rae-To nonyya-
ca HayMHaeT oTaaBaTb AaHHble... Ho
3TOT TPIOK NPOXOAUT HeYacTo. 3ame-
Ha rofioBOK Y HWX KpaliHe 3aTpyaHe-
Ha 1 B Cny4ae Tpex 1 605ee rofoBoro
LMCKa NpaKTUYeCKM HepeanbHa (Bep-
Hee, pearnbHa, HO NPK BneYaTnaoLLmx
Tpynosarparax).

Ecnu y koro-to ctoaT Quantum AS,
COBETYI CKOpee OT HUX M36aBUTbCH.
Maxtor 1 WDC co cBOMMU TPYRHOCTAMM
CNpaBnstoTCa C ABHOWN HEOXOTOW...

hardware-npakTuxkym

Nn6poBaTh Kaxablii XECTKUA OAUCK MHOWBU-
[yarbHO, 3an1cbiBas Ha Hero Tak HasblBae-
Mble afanTuBHbIE HACTPOVKK. BOT no aTomy
nyT NPOVU3BOAUTENN 1 NOLLSIN.

CocTtaB 1 chopmat aganTvBOM MEHSETCA
OT MoZenu K Mogenu. B rpybom npubnavxe-
HUK Clofa BXOAAT: TOK 3amucu, YyCUNIEHNE Ka-
Hana, npodunb 3KBanansepa, HanpsHKeHue
CMELLeHMA ONS KaXA0W ronosku, Tabnuua
KOPPEKLMM NapaMeTpOB KaX Aoy rofIoBKMU Ans
KaX[JOM 30HbI U T. . U T. N. Be3 cBOUX pogHbIX
afanTMBOB XECTKUA AWUCK NPOCTO He 6ymeT
pa6otartb! [laxe ecnv cny4nTcs 4ymo 1 4yxue
afanTuBbl BCe-Takn NofonayT (a Yyaec, Kak
N3BECTHO, He BbiBaeT), Hopmauus byget
CYUTLIBATHLCSA O4EHb MEAJSIEHHO M C 6ObLUNM
KONM4eCTBOM OLUMGOK. Nofobpate aganTuBbl
HepeasibHO, paccumnTaTh UX B «QOMALLHUX» YC-
NoBUsAX ToXe. Ho Bedb Kak-To Xe 3T aganTu-
Bbl BO3HMKaOT? Y1CTO TEOPETMHECKM, ANA 3a-
NOJSIHEHNS TA6NLbI a4anTUBOB HE HYXKHO HU-
4ero, KPOMe CamMoro BUHYeCTepPa, U HEKOTO-
pbl€ MOLENN XXECTKMX AUCKOB faXKe Copepxar
B NPOLUMBKE crneuuanbHyto nporpammy Self-
Scan, kaK pa3 1 npegHasHa4YeHHyo ans aTux
uenew. [la, oHa 0e/CTBUTESIbHO pacCynTbIBa-
€T aflanTumBbl C «HyNs», HO... NPV 3TOM YHUY-
TOXAET BCIO COAEPXKALLYIOCS Ha KECTKOM AUC-
Ke MHhopMaLIo, 4TO OenaeT ee Hempurog-
HOW ANsi HALUKX Lienen.

ALanTuBbl MOTYT XPaHUTLCS Kak Ha ca-
MOM [MCKe B CNy>Xe6HOW 30He (M Torga cme-
Ha nnart npoxXoauT Ha ypa, Ho He paboTaeT Hot
Swap), 160 B Mukpocxeme FLASH-ROM, ko-
TOPYI0 Nepeq 3aMeHoM NiaT crnegyeT nepena-
ATb. [JMCKM 6€3 afanTMBOB BCTPEYAOTCA BCE
PEeXe 1 pexe, MOXHO CkalaTb, 4TO MpaKTuyec-
K1 BOOGLLIE HE BCTPEYAKTCS.

EcTecTBEHHO, OOBEKTUBHYIO OLIEHKY
L,aTb CNOXHO, HO CUTyaLus, N0 TOMY, YTO
Mbl HabnaaemM, 06CTOUT Tak».

3aknio4yenue
Mol paccmatpmBanm UCKNIOYNTENBHO 06-
L€ BOMPOChI PEMOHTA XXECTKUX ANCKOB,
M B MOLIAroBYK METOAUKY AMarHoCTy-
KV He BOaBanucb. JT0 06LUMPHAs Tema,
TpebyoLas onsa Kaxnou MoLenu ceoe-
ro nofxopda u K TOMy Xe yxXe onucaHHas
B AOKyMeHTauun Ha PC-3000, dpar-
MEHTbI KOTOPOW [OCTYMHbI M He3aperunc-
TPMpOBaHHbLIM nosib3oBaTenam: http://
www.acelab.ru/products/pc/traning.html.
Tak 4TO He 6yaeM NOBTOPATLCH.
[MaBHOE — YTO PEMOHT XECTKUX AnC-
KOB B [AOMAaLUHWX YCNOBUAX BCE-TaKK
BO3MOXeH! @



