PEMOHT U BOCCTaHOBJ1IeHUe XeCTKUX AUCKOB

KPHC KacIepCKH

B MPOLLIBIX CTaTbAX MbI MNOAPOOHO PACCMOTPeNM METOAMKY BOCCTAHOBJICHHS
JIOTHYeCKUX pa3pywmieHuii (dpopmaTtupoBaHue, yaajieHue ¢ailioB U T.1.) H Temeps
nepeiieM K caMoO#l CJIOXKHOH H OTBETCTBEHHOH YacTH — alNapaTHBIM O0TKa3aM
7KeCTKOro AMCKa U MyTAM HUX NPeoi0JIeHHS.
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PucyHnok 1 :kecTkue TUCKH — TaK OHU BBITVISIAT

gegedeHue

OOBEMBI JKECTKHUX IMCKOB CTPEMHUTENBHO PAcTyT, a MX HaJAEKHOCTh HEYKIOHHO manaer. C
OJHOM CTOPOHBI TIO/UKMMAeT IUIOTHOCTh 3alllCH, C Jpyrod — KOHKypeHIms. I[loBcemecTHO
NPUMEHSIOTCS JIEIEBbIe KOMIUICKTYIOIME U "ChIpble" TEeXHWYECKHE PEIleHHsl, 00KaThIBaTh KOTOPBIE
MPUXOAUTCS TOTPeOUTENsIM, HO €CTh HaMm. 3aior Oe30MacHOCTH JIaHHBIX —  EKEeIHEBHOE
pe3epBupoBaHue (TeM 0ojee, YTO COBPEMEHHBIE CHEMHBIE HOCHTENHM 3TO IO3BOJIAIOT), OJHAKO, KaK
MIOKa3bIBAET IPAKTHKA, JAXE MPOABUHYTHIE CIICIUATIHUCTHI (HE TOBOPS YK€ O IIOJb30BATEIAX THUIIA
"cekperapiia') mpeHeOperawT ATOM peKOMEHAAIueH, Beab Bce "U Tak padoraet”. ..



Pl/lcyHOK 2 ITOMY KECTKOMY AUCKY YK€ HUYTO HE IIOMOKET, HO B 00JILIIMHCTBE CJIy4yaeB UX BCe-
TaKH

ITocne oTkaza BHHYECTepa, NaHHBIC TMPAKTHUYECKH BCETIa MOXKHO CIIACTH, €CNU JCHCTBOBATH
mo 1wraHy. Ecnm ke uraHa HeT (eme He Hapoc WIM Y)Ke CKypWiIH), oT "BpadeBaHHA'" Iydile cpasy
0TKa3aThcs. HeyMelnbie OMBITKA TOJNIBKO 3aTPYAHSIOT IPOLEAYPY BOCCTAHOBIICHHS, a TO W JICTAIOT €¢
cOBceM HeBO3MOXHOH. COTPYIHHUKH CEpBUC IICHTPOB HACTOATEIFHO OTTOBAPUBAIOT MOJH30BATENCH OT
CaMOCTOSTEIIFHOI'O PEMOHTA, a 33 OCIyIIAHUE KaparoT JH00 YABOCHHOHN (YTPOCHHOI) IICHOM, THOO0 Ke
OTKa3bIBAIOTCSI OT BOCCTAHOBJICHUSA. /1 BOBCE HE MOTOMY, YTO OOSTHCS, YTO KIMEHT CMOXKET OOOUTHUCH
6e3 ux momomu! JKecTkuil AUCK — OYCHB CIOXKHOE YCTPOMCTBO. DTO HE PaAMONPHEMHHUK, KOTOPBII
MOYKHO OTPEMOHTHpPOBAaTh U 0e3 3HaHWH paauoTeXHUKu! Y pabOTHHKOB CEPBHCHOTO IIEHTPA €CTh
obopynoBaHue, 3HAHUA M ONBIT. Yepe3 WX pPyKH NPONUIa Kyda BHHUECTEPOB, IMOITOMY IIAHCH Ha
YCIIEIITHOE BOCCTAHOBJICHHE NAaHHBIX 3/I€Ch HAMHOTO BBIIIEC, Y€M Yy IPOCTOrO IMPOTPAMMHUCTA WIIH
aJIMAHUCTPATOPA, PHIIAIOIIECTO HAJl YOUTHIM TUCKOM. DTO — TeopeTmdecku. [IpakTmuecku xke... LeHa
3a BOCCTaHOBJCHHE 3a4acTyl0 IIEPEXOAWT BCE TPAHMIBL, ITIPUYEM, HUKAKUX TapaHTHH Ha
OnaronpusATHBIH MCXOJl BCE paBHO HeT. M3BecTHO Hemano ciy4aeB, korna "Kycrapu" 3a OecriiaTHO
MTOTHUMAJTH BUHYECTEPBI, YTPOOJICHHBIC ""CIeUAIMCTaMU" CEPBHUC-IICHTPOB. A JUIS XKHUTEIEH TIIyOHHKH
HUKakye "HeHTpH" BOOOIIe He JOCTYITHBI H MIPUXOIUTCS PACCUNTHIBATH TOJIBKO Ha CeOsl.

Msl OyzneM TOBOPHTH O BOCCTAHOBJIICHHH TaHHBIX. PEMOHT BHHYECTEPOB (32 MCKIIOUCHHEM
PeAKHX CIy4aeB) HEBO3MOXKEH WM JKOHOMHYECKH HerenecoobpaseH. Hameid 3amadeir Oymer
BPEMEHHOE BOCCTAHOBJICHHE pabOTOCIIOCOOHOCTH JKECTKOTO JAWCKA, JOCTaTOYHOE JIHIIb U
KOITMPOBAHUS CaMbIX IICHHBIX TAHHBIX, B HJICalIc — BCETO TUCKA IIEITHKOM.

Yymo HaMm noHadobumbcs

HenpemennbiM aTpuOyTOM cepbe3HOro (GUpMbl OblIa W OcCTaeTcs "yucras KoMHaTa' C
kmaccoM unctotel 100 (B omHOM KyOmueckoM ¢(yTte Bo3myxa coiep:kutrcss He Oomnee 100 mpuIMHOK
pasmepoMm 0,5 MIITIMETpoOB). 3a 3THMH HE3aTCHIMBBIMH CIIOBAaMH CKPBIBACTCSI TPAaHANO3HOE
HWH)XEHEPHOE COOpY)KEHHE CO cTOMMOCThI0 OT 30 ThIc. Ioju1apoB. MeHee cepbe3Hble PEeMOHTHHKH
OTpaHUBAIOTCS "YUCTON KaMepoi'", 4TO Ha MOPSAIOK JEMIEBIE, HO IJIsl KyCTapHBIX MAacTEpPOB JaxKe 3TO
HEMoJbEMHO J10pOro. Mo>KHO JI 000HUTHCH O€3 YMCTON KOMHATBI HITH COOPYAUTH €€ CaMOCTOSITEIEHO?



Pl/lcyHOK 3 yncras KOMHAaTa, B KOTOpOﬁ BCKPBIBAOT FepMOﬁJ’lOKI/I JKECTKHUX JUCKOB

Bonpekn pacnpocTpaHeHHBIM CIyxXaM M OHaceHus M — Ja, Moxuo! Kak MuHHMYM
JOCTaTOYHO OOBIKHOBEHHOW HE3aNbUICHHOW KOMHATHI C PabOTAIOMINM KOHIUIMOHEPOM WM Jaxe 0e3
Hero. Tak jke »eJareqbHO 003aBECTUCH MOHHM3AaTOPOM (MOHM3ATOpP BBI3BIBACT CIIUIIAHHE YaCTHYEK
MBUIM, U OHM BMECTO TOTO, 4TOOBI HOCHUTHCS 110 KOMHATE€ OCENAI0T Ha MOJ, OTKyJa UX YAAJseT
HEXWTpasl CHCTEMa BEHTHIIAIWK). XOpOInii uoHu3atop crout B mepemax $500 — $1.000, wo mpu
KETaHUH €ro MOXKHO CKOHCTPYHpOBaTb M CaMOCTOATENbHO. B3iate xora Obl Tyxke "Jlroctpy
UrmkeBcKoro", cxeMy KOTOpPOM JIETKO HalTH B cTaphiX XypHanax "Pamno", "Monemnct-Konctpykrop"
wm B MHTepHere. EcrecTBEHHO, HENMOCPENCTBEHHO IEpex IIPOBEACHHEM PabOT HMOHM3ATOP HYXKHO
BBIKJIIOYATb.

Air flow inlets m

Larminar flow

Radiators

PucyHok 4 cxeMaTH4HOE yCTPOHCTBO THIIOBOW YHCTONH KOMHATBI

[Ipu pemonTe BUHYECTEpa HA OoJiee WM MEHEe IIOCTOSHHOI OCHOBE, UMEET CMBICII COOPYIUTh
HEKOTOpOe MoJ00ue 4ucTol Kamepsl. [yt 3TOoro morpedyercsi CTEKISHHBIH aKkBaphyM, BO3IYLIHBIN
GUIBTp M KOMIpEccop, HarHEeTaroUMid BO3AYX BHYTPh aKBapHyMa M IPEMSTCTBYIOUIMH I1ONaIaHHIo
MBUTH Yepe3 OTKPHITYI0 mepenHiolo cteHky. Jla! Ilepenusst creHka ocraercss oTKphITON! AKBapuym
cTaBuTCsA Ha "OOK", OTKPBHITOH CTOpOHOM Ha cebs. CBepxXy 3aKperuiseTcs CTEK/ISIHHAs IJIacTHHA
3aKphIBafoOmas 10 2/3 MOBEPXHOCTH, a BHYTPh YCTaHABIMBACTCS BO3MYIIHBIN (QmiubTp. Kommpeccop
ocraercst cHapyxu. OcraBuiasicsi 1/3 3akpbiBaeTcss APYro IUIACTUHKON, HA HECKOJIBKO YacoB
BKJTI0UaeTcsl GUIABTP (TOYHOE BPEMS 3aBHCHUT OT €0 IPOIYCKHOM CITIOCOOHOCTH M 00beMa aKBapryma),
a 3areM, Iepe]] HadyaJioM padoT, 3Ta IUIACTUHKA yIaIseTCs], IPEA0CTaBIIsisA pocTop pykam. HeBeposiTHO
JIeNIeBO, HO JOCTATOYHO YHCTO. BO BCSKOM cilyyae, HAaMHOTO YHIIE, OTKPBITOH >KWIIOW KOMHATHI.
YunThIBas HENPOJOJDKUTEIBHOE BPEMs BCKPBITUSI TEPMO30HBI, Ha IUIACTUHBI YCIEBAET OCECTh HE TaK
YK MHOTO TIBIIM M Y BUHUECTEPA €CTh BCE IIAHCHI CYNTATh JAHHBIE 0 CMEPTEIBHOIO HCXO/a.



Pucynok 5 uncras kamepa

[ocne BbIMONHEHHs BCEX OMEpaldii BUHYECTEP CIEAYyeT 00s3aTeNbHO 3aKPhITh KPBIIIKOW,
[Ipe/IBapUTENIbHO YIaINB IIONABIIME MBUIMHKUA C IIOMOIIBIO OAJIKOHYUKA C BO3AYXOM AN IPOJYBKH
JBHUTaTeNel, KOTOPBII MOXHO KYyHNHTh B aBTO MarasumHe. lIpm XpaHeHmn B TpyOke oOpasyercs
KOHJICHCAT, IT03TOMY IEpPBBIE MOPLUH CTPYH BBIIYCKAIOTCSI B CTOPOHY OT BUHUYECTEpA U 3aTE€M ILUIABHO
HanpaBJsIOTCS Ha JUCK. Jlpyras OCOOEHHOCTH 3aKJIIOYaeTCsi B TOM, YTO OajJKOHYMK HEJb3s
BCTpSIXMBaTh, MHA4YEe M3 HETO MOJe3eT Oenas HEemoTpeOHOCTh, KOTOpas YObeT AWMCK OKOHYATENBHO.
Cepreii SleHKO MOATrOTOBWI BHIEOMAaTepuall, Ha KOTOPOM BCE 3TO HATJSIHO MPOHMIUTIOCTPUPOBAHO:
http://pc3k.rsu.ru/video/video03 N40P_disk swap.avi (157 MoaiiT).

[IponomwkutensHas paboTta ¢ "oroJeHHON" TepMO30HOM Jake B UUCTON Kamepe HeJoImycTuma!
YacTuusl ObUIH, IPUCYTCTBYIONIEE B BO3MYyXE, CTAJIKHBAsCH C OCLIEHO BPALIAOIICHCS IIACTHHOH, 3a
KOPOTKMM CpOK YHUYTOXAlOT MAarHUTHOE MOKpeITHe. Ha auMckax co CTEKISHHOM MNOIJIOXKKOM
(mammpumep, BuHYecTepax Tuma DTLA) oOpasyercs Hactosmmii "wumomuaatop". Ho Bems mpm
BCKPBITHH T€PMOOJIOKA B HETO BCE PAaBHO MomnajaeT nbuib! PasBe oT 3aKkphITHS KPBIIKK OHA MCYE3HET?
[To sToMy mOBOIy BCIIOMHHAETCSl aHEKIOT: Bacs, 3akpoit ¢oprouky, Ha ymune xoioxHo! — OT Toro,
4yTo 4 ee 3akporo Ha ynune Ttemee He crtadHer! Illtyka. Ha camom gene, BHyTpu repMoOiokxa
pacIioyoxeH QUIBTP PEUUPKYJIISINI, aKTHBHO ITOTJIONIAIONIMH TTONABIIYIO MbIJIb, B PE3yJIbTaTe YEro ee
KOHLIEHTpALsi OBICTPO yMEHbIIACTCS 10 MPUEMIIEMbIX 3HaueHWi. A BOT mpu paboTe B cTuiie "Hi0",
KOHLIEHTpalUsl NbUIM OCTAeTCs IOCTOSIHHOW. Jlpyras mpu4YMHA — 3aKpydeHHas KpbIIIKA CJIETKa
nepopMupyeT repMoOIoK, TOITOMY 0e3 Hee IHCK MOXKET YHTAThCS HECTaOMIBHO, C MHOTOKPATHBIMH
MIOBTOpPaMH. Y CTaHOBKA KPBIIIKK — 3TO Ienoe Aeno! 3amycTuB yTHINTY, BBIBOJSILYIO CKOPOCTHYIO
KPHBYIO Ha 9KpaH, MOIIEPEMEHHO MOATITHBAaEM OOJTHI, 10OMBAsCh HaKOOIee POBHOTO rpadiKa YTCHHUSI.
Bnpouewm, 3T0 y>ke U3IHIIECTBO.

Human Hair
003 Inches ——
Diameter Dust Particle
00150 Inches
af i diich Recording Media

PI/leHOK 6 1S KeCTKOT0 IMCKA KaKIas NMbIINHKA PaBHOCUJIbLHA METCOPHUTY



Yacel )KM3HM BUHYECTEPa, BCKPHITOIO BHE YNCTOH KOMHATBI, COUTEHBI, @ BpeMsi, TpeOyromeecs
JUIL  BBIYUTKH JIaHHBIX, — BEJIMKO, OCOOCHHO €CJIM MCIOJIB3YIOTCSl amlapaTHO-IIPOrpaMMHBIC
KOMILICKCHI, He mojiepxuBatoine pexkkmoB DMA/ULTRA DMA. TloatoMy, ®KECTKHIA JUCK JydIle
MOJKITIOUaTh K KOMIIBIOTEPY HAIpsAMYI0 W B IMEPBYIO OYEpEIb CUUTHIBATH TOJBKO CaMble Ba)KHBIC
JTAaHHBIC, YCTAaHOBHB CUETYMK ITOBTOPOB UTEHUS Ha 3HadeHHe 3X. To ecTh, CHadayia 4uTaeM BCE, 9TO
YUTAETCS CaMo, M TOJIBKO 3aTeM — TO, UTO YHTACTCS C TPYIOM.

BTopbIM KO3BIpeM Cephe3HBIX (HUPM SABISIOTCS TOJBKO YTO YIIOMSHYTHIC armapaTHO-
MporpaMMHBIe KOMIUIeKchl. Hambombmryto wm3BecTHOocTh mnoiywwn  PC-3000 or ACE Lab
(www.acelab.ru) u HDD Repair Tools or BVG Group (www.bvg-group.ru). Uto 310 Takoe? C
"xkene3HoW" TOUKM 3pPEHHs 3TO OOBIKHOBEHHBIM (axke cierka yiepOnenHsii) IDE-koHTpOsIep,
nojepxuBatomuii pexxuMel PIO u oruactht DMA/UDMA co BCTPOCHHBIM 3IIEKTPOHHBIM KIIFOUOM
(kak  mpaBmiO  coOpaHHOM  Ha  MOIIHOM  TMOJEBOM  TPAaH3UCTOPE),  MO3BOJIAIOLIAM
MTOJICOCIMHATE/OTCOCTUHSTE JKECTKHE IUCKH "Ha JIeTy", 0e3 BEIKIIOYCHHS KOMIBIOTEpa, YTO OUYeHBb
ynobno. OpHako, TOro ke 3(QeKkra MOXKHO [OCTHYb, €CIH IOJCOCAWHHUTh JKECTKUH IHCK K
OTAEIbHOMY OJIOKY MNHUTaHWsA, a mepen ero BbeikioueHHeM monatb ATA-komanmy 94h (standby
immediate).

Pucynok 7 annapatHo-nporpaMMHblii kommiaexke PC-3000, ycTaHOB/IEHHBI B KOMIBIOTEP

TexHonmornyeckne KOMaH b, IPHOTKPHIBAIOIIHE JIBEPh BO BHYTPEHHUH MUP XKECTKOTO JNCKa,
nepenarorcs oo mo ATA-unrtepdeticy, mudo gepes COM-tepmunan. Ja-ma! Ha MHOTEX MOmemsx
BHUHYECTEpOM HMeeTcsi HHTerpupoBaHHbli COM-1OpT, TOAKIIOYMBIIKCE K KOTOPOMY, MOXKHO
KOHTPOJIUPOBATH ITPOLIECC MHULUAIM3ALMH U YIPABIATH IIPUBOJIOM (IIpaBaa, HE HA BCEX OH pacrasH,
TO €CTh BBIBEZICH Ha pazbeM). O6praHOoro COM-mopTa, BCTPOGHHOTO B KOMIIBIOTEp, IUIIOC IMaphl
IEPEXOJHUKOB, KOTOpbIE TIO00H PaaMONIOOUTENb JIETKO CMAacTePUT CAMOCTOATEIBHO, VIS HAIIMX
neneil BrosHe AocratovHo. Eme B ammapaTHO-TPOrpaMMHBIX KOMITIEKCAX MMEETCS BO3MOXKHOCTH B
mo60it MomenT ogate RESET, uTo momoraeT B ciydae "3anukiInBaHuA" *KecTKoro awcka. lltaTHbie
IDE-KkoHTpOIIIEps! Ha 3TO HE CHOCOOHBI, HO YTO MemaeT npuuenuts Ha IDE-muHy cBoro KHONKY min
MIPOCTO 3aMKHYTh IMHIIETOM BBIBOJIbI?



PucyHok 8 skecTkmii TUCK, MOAKIIOYeHHbIH Yepe3 ctanaapTHblii ATA-nopT (1unpoxuii
JICHTOYHBIH Kabe/ib) M yepe3 TexHoaoruyeckuit COM-TepMHHAJ ¢ noMolbI0 agantepa PC-
KALOC, Bxoasimero B komiuieKT mocrtaBku PC-3000 (y3xuii JIeHTOUHbIH Kadeb)

3adyeM e Torjaa JIOIU IPHOOPETAaroT aIlapaTHO-IPOrpaMMHbBIE KOMIUIEKCHI, OTCTETHBAs 3a
HUX HeHopManbHyI0 neHy? (B uwactHoctn, PC-3000 B mosHOM KOMILIEKTE OOOWIETCSI B HECKOJBKO
TBICSY JTOJUTapoB). A 3a mojuepxkky u cepuc! Cam mo cebe PC-3000 Gecmonmesen. Ho k Hemy
NPUJIAracTcsl JIOKyMEHTalMs C MOJPOOHBIM OINHCAHHMEM METOIAMKHM BOCCTAHOBJICHHS pa3INYHBIX
MOJIeNIeli BHHYECTEPOB, HUMeEeTcs 0a3a CIOyXKeOHBIX MOIYyJIeH, K yciayraM KOTOPOH IPHXOIUTCS
mpuderaThb, ecii pogHas "ciaykeOka" OTIIpaBHiach K IMPAOTIaM, HaKOHEI[, B CTOMMOCTb KOMITIEKCa
BXOZAAT KOHCYyJbTaMs U o0ydeHue. K Tomy jxe, mpuiiaraeTcsi HEXWIoe MPorpaMMHOe oOecIiCueHNE, B
yactHocTH Data Extractor, oTam4auTensHOM 4epToii KOTOPOTO SIBISIETCS] CIOCOOHOCTH AaBTOMATHYECKOTO
soceraronern Tpacatopa (s0 speske ISR ...
00 9TOM ellie MOroBOPHM) TUTIOC MTPOAYMaHHBIH MeXaHn3M "BerauThIBaHus" nH(popmanuu. Ecian cexrop
MIPOYUTAIICS, OH 3aHOCHUTCS B 0a3y M B JAajJbHEHIIEM HUKOI/a HE YUTAeTCs C JAMCKa IMOBTOPHO (passe,
YTO CIEIHAIFHO 00 3TOM IONPOCHUTH), a Beernaa Oepercss u3 6a3pl. BOMBIIMHCTBO pacHpoCTpaHEHHBIX
yruut (Hanpumep, GetDataBack ot Runtime Software) Benyt ceds coBceM He Tak. OHE MHOTOKPATHO
MIEPEYNTHIBAIOT OJHHU M T€ XKE CEKTOpa, OCOOCHHO CEKTOpa, MPUHAIJICKAIINE CIY>KEOHBIM 001acTIM
micka, Takue kak FAT wm MFT, nnn BooOIe aBapuifHO 3aBepmIaloT CBOIO PabOTy MPH BCTpEUe C
BAD-cextopom. B cnydae normdeckux paspymenuii, sce OK, HO 1151 BOCCTaHOBIEHMS ECTKHX
JIMICKOB TAaKOW IOAXO0/ HenpuroseH. Mo)XHO, KOHEYHO, HAIUCATh TaKyI0 YTWINTY CaMOCTOSTEIIHHO MIIN
nopaboTarth 6nu3kuii mo xyxy Open Source MpoekT, MOXKHO pa3fgo0bITh TOTOBYIO CITyKeOKY B CETH MIIH
CUNTATh €€ C aHATOTMYHON MOJIeJI BUHYECTEPa, HO... Ha BCE 3TO TpeOyeTcst BpeMsl, a BpEMEHH Bcer/a
He XxBaTaeT. Hammume crenuain3upoBaHHOTO KOMILUIEKCAa CYLIECTBEHHO yIpolaer jaeno. Tem He
meHee, PC-3000 we mnananest!! Crnenuaninct, YMEIOUIUH PEMOHTUPOBATH >KECTKHE JHUCKH, TpU
HE00X0AUMOCTH 000¥ieTcs 1 6e3 Hero, a He YMEIOIeMy OH _HuueM_ HE TIOMOXET.

W3 WHCTPYMEHTOB HaM B IEPBYIO O4Yepelb MOHAZOOATCS OTBEPTKH-3BE3MOUYKU. [T cTaphix
BuHUecTepoB — HoMep 10, s HOBEIX — HoMep 9. Ilpm oOTCyTCTBHM 3BE3ZI0YEK MOXKHO
BOCTIOJIB30BaThCsI M OOBIKHOBEHHOW IIOCKOM OTBEpTKOH. B WacTHOCTH, 3Be3mouka-10 COOTBETCTBYET
miockoit-3. Ilox 3Be3m0uky-9, OTBEpTKY NpHAETCS 3aTauuMBaTh CaMOCTOSITENIbHO. BrpoueM, ceifuac
3BE3JI0YKH yXe He poliieMa U MproOpecT UX MOXKHO B JIIOOOM TEXHHYECKOM MarasuHe.

OcraibHON MHCTpYMEHTAapHil BIIOJHE CTaHIapTeH. [laccaTku, MIOCKOTYOIbI, MUHIIETHI. ..
Jliis mepectaHoBKY "OMMHOB" MPUACTCS COOPATh CHCUANBHBINA 3aXBaT, YCTPOUCTBO U MIPUEMBI PaOOTHI
C KOTOPBIM HAIJISITHO HPOJEMOHCTPHPOBAHBI B yXe yMOMsSHyToM Buaecomatepuane Cepres SlneHko
(http://pc3k.rsu.ru/video/video03 N40P_disk swap.avi).

B nponecce peMoHTa HaM TPHUJIETCS 3aHUMATHCS AEMOHTa)XEM MHUKpOocXeM. [IJist 3Toro HyXeH
1100 cTpouTeNnbHbIA (eH, b0 nasbHUK Iwitoc danTtasus. Den oboitnercst npumepHo B ~$50, HO UM
eme HEOoOXOQMMO HaydHMThcs Mojb3oBarbesi. Cepreidl  SIEHKO TOATOTOBMI — CHIEHHATBHBIN
BHUJIEOMATEpUAN, JIEMOHCTPUPYIOIIUN TEXHUKY JeMoHTaxa [I3Y ¢ MmoMolpl0 NasuibHOM CTaluu
http://pc3k.rsu.ru/video/video02 WDC ROM.avi (13 MO0). IlasupHas craHuusi, KOHEUHO HE (eH, HO



NPUHIUIEI paboTHI ¢ Hel cxoku. Ecin ¢eHa HeT, ToO MOKHO 00OHTHCH MAasUIbHUKOM C PaCIUTIOIIEHHBIM
JKaJioM, JIe3BHEM (U1l IeMOHTaka IUIaHApPHBIX MUKPOCXEM) M MEIMIIMHCKON WIJIOW CO CTOYEHHBIM
KOHIIOM (JUIS IEMOHTa)Ka 3JIEMEHTOB YCTAHOBJICHHBIX B OTBEPCTHS CO CKBO3HOW MeTayum3anueit). O
caMOM JeMOHTaX€ MOXXHO TIpouHTaTth B crTatbe "JlymauTh, masATh, KacTpIONH-BeApa UYHUHUM'"

(www.computerra.ru/offline/1998/251/1400/).

ycmpolicmeo xecmko2o Aucka

XKecTkuil JUCK COCTOMT M3 TepMOOJIOKa U ILUIAThI BIEKTPOHUKU. B repMo0iIoke pacronokeH
IIMUHCIBHBIA IBUTaTEl b, BPAIIAIONINN MAaKeT U3 OJHOTO WJIM HECKOIBKUX MArHUTHBIX JHUCKOB, OJOK
MarHUTHBIX TOJOBOK (cokpamieHHO BMI'), panee ympaBisieMblii IIaroBBIM JBHTATElIEM, a Telepb
YCTPOWCTBOM IO/ Ha3BaHMEM "3ByKOBas Karymika" (voice coil), a Tak ke peayCHInTeNlb KOMMYTaTop
YTCHUS/3alIUCH, CMOHTHPOBAaHHBII B MHKpOcxeMme JMOO0 HemocpencTBeHHo Ha BMI, mmbo
PacIONOKEHHBI Ha OTAENIBbHOHN IMaTe psAAoM ¢ Hel. B mocnenHeMm cioydae 3aMeHa KOMMYyTaropa
BO3MOJKHa 0e3 cbeMa BMI', 4To CyIiecTBEeHHO YIpOIIAaeT ero peMOHT.
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PI/IcyHOK 9 0JI0K-cXeMa THIIMYHOI0 KeCTKOI0 JAUCKa

[InaTa >7€KTPOHMKHN BKIIOYAET B ceOs: KOHTPOIUIEp IIMHUHIECIBHOTO JBUTATENs W 3BYKOBOH
KaTyIIK{, YNPaBIAOMMNA BpalleHHEM IaKeTa JAWCKAa U MO3UIMOHMPOBAHHUEM TOJIOBOK; KaHAal
YTEHH/3aI1CH; MUKPOKOHTPJIUIEP, SIBIIIOIIUICS 10 CyTH, "cepieM” BUHYECTEpa; KOHTPOJUIED JHCKa,
oTBevaromuii 3a oocyxxuBanue ATA-uaTEepdeiica.

KaK ux peMoHmupyrom

JpeBHuE XKecTKHE TUCKH CTOWIH JOPOTO, UCIIONB30BAN "PacCHITyXy" MHUKPOCXEM C HHU3KOH
CTETICHBIO0 MHTETPAIH U CepUilHbIE KOMIUICKTYIOIINE, HaJ KOTOPBHIMH €Ie MMEIO0 CMBICI MOJONTY
3aBUCaTh C OCHMLIOrpad)oM, BHIMCKMBAas HEHCHpPaBHBIA asteMeHT. Ho 3aTeM cremeHs HWHTErpanuu
Hayaja CTPEMHUTEIFHO HapacTaTh, NPOW3BOAUTEIM IEPEIUIM Ha 3aKa3HbIC YHITEI, a IEHBl Ha
BUHYECTEPHI YK HIDKE IUIMHTYCA. PEMOHTHPOBATH 3JIEKTPOHUKY CTaJl0 HE TOJIBKO CIIOXKHO, HO elle U
HepeHTa0eIIbHO.

OcHOBHBIM cmOCOOOM BO3BpaIlleHUs PaOOTOCIIOCOOHOCTH CTaja 3aMeHa BCEW IUIaTh
KOHTpOJUIEpa LEIUKOM. bepercs muck MAeHTHYHBIA Mojenu (ZOHOp), W IUIaTa IepecTaBiIsieTcs Ha
TepMOOJIOK C BOCCTaHABIMBAEMBIMHU IAaHHBIME (akienTtop). VICKiroueHne cocTaBiIsieT MEIKUI PEMOHT
THTIIA 3aMEHBI TIEPETOPEBINETO IPEIOXPAHUTENS WM TPAaH3UCTOPA, KOTOPHIA MOXKHO BBITIOIHUTH
HETOCPEJCTBEHHO Ha Teje "manueHTa".



PPICYHOK 10 nnara 3JIEKTPOHUKH, IT'OTOBasl K Mmepecaake

Bo3HHKaeT ecTeCTBEHHbIIT BOIPOC — €CJIM PEMOHTHUKH Y)Ke JaBHO HUYEro HE PEMOHTUPYIOT,
a TOJIBKO TACYIOT IUTATHI, 3a9eM K€ K HUM 00paIarbes U INIATHTh ACHBIH, KOT/Ia 3TY ONEPAIHI0 MOKHO
npozenats u camomy? Ho Bce He Tak mpocTo!

Bo-niepBbIX, HEOOXOAMMO HAWTH MOJXOJLIET0 JOHOpA. Y pa3HBIX MOJENICH BHHYECTEPOB
COBMECTHUMOCTh IUIaT 3JIEKTPOHHKH CHJIBHO HEOIMHAKOBA, HEKOTOPHIE TPEOYIOT COBHAJCHUS BCEX
udp B HOMEpPE MOJEC/H, HEKOTOPhIC COTJIaMaoTCs padoTaTh U ¢ "POACTBEHHBIM" KOHTPOLUIEPOM. A
HEKOTOpPbIE MOT'YT He padoTaTh JIake IPH MOJIHOM COBNAJICHUH BCeX OYKB M U(P U TOrJa MPUXOIUTCS
mepedupaTh OAHOTO JOHOpA 3a NIPYTUM, B Hajexae Haith momaxomsmmid. OcoOEHHOCTH IMOBEIEHHS
KaKIOH MOZETH MOXHO TOYEPHHYTh M3 JOKyMeHTauuu, npmiaraemoid k PC-3000 wmim Haiitm B
Wnrtepnere. [lonckn JOHOPOB CEPHE3HO OCIOXKHSIOTCS TEM, YTO IEPHOJL MPOM3BOACTBA OONBIIMHCTBA
BUHYECTEPOB HAMHOIO MEHBIIE HMX CpPEJHEr0 CpPOKa CyIIeCTBOBaHHSA. KOMIBIOTEpHBIC Mara3uHbI
ITOCTOSTHHO OOHOBJISIIOT CBOM aCCOPTHMEHT M IPHOOPECTH MOJIENb aHAJIOTHYHYIO TOH, YTO BBl KyNWIN
HECKOJIBKO JIET Hazaj, ckopee Bcero He ynacrtcs. OCTaloTCsl pajuo-pbIHKH M (HUPMBI, TOPryIOIINe
HOJJIep)KaHHBIMU KOMILIEKTYIOIMMH, HO BBIOOD 311€Ch HUKAKOM.



PI/ICYHOK 11 xoanexkus BUHYECTEPOB-10HOPOB, MCIIOJIb3yeMasl IIPHU IepecaKke KOHTPOJIEPOB

Buumanue: HepooHo Konmponnep Modicem nogpeoums MUKpocxemy
Kommymamopa/npedycuiumeins, pPAcnoioNcenHyl0 6HYMPU 2epMOOIOKA U PA3PYUUNL CTIYHCEOHYIO
uHopmayulo, umMoO 3HAUUMENbHO 3AMPYOHUM  OaNbHEUWIUl  PEMOHM, HOINMOMY He
nepecmaensaiime niamaol, eciu He Y6EPEHbl 8 UX coemecmumocmu!

Bo-BTOpBIX, MOMHUMO 3JICKTPOHUKH ILIaTa KOHTpoOJUIepa HeceT Ha cBoem Oopty II3VY, B
KOTOPOM MOTYT OBITh 3alMCaHbl WHIUBUAyaJIbHbIE HAcTpOoiku. M ¢ 4ykoil muaTodl BUHUYECTEP
paborate mpocto He Oymer! Tyr ectp aBa nyTtu. Ecim akuenrop emie He COBCEM CIIOX, € HETO
CUMTBHIBACTCSI OPWUITHMHANbHAS NPOIIMBKA M 3ajMBaeTCi Ha IJIaTy JoHOpa. B mpoTHBHOM ciydae
TIPUXOUTCS NIeperanBaTh HeMocpecTBeHHO camo [13Y.

B-tpersux, maxe ecnu BuHUeCTep '3aBedercs UYXKOH IIIATOHM, IMOCIEIOBATEIBHOCTH
HyMepaluu CEKTOPOB MOXKET OKa3aThCs HapylleHa W (haiioBas CHCTEMa MIPEBPATHUTHCS B MYCOp,
KOTOPBIN MpHIETCS pa3rpedarh pyKaMH WIH CICHHATH3UPOBAHHBIMU IPOTPaMMHBIMI KOMILIEKCAMH
(myumum w3 kotopbix sBisercss Data Extractor, Bxoasmuit B komruiekt PC-3000, HO Tak ke
CHIOCOOHBIN paboTaTh M OTIENBHO OT HETo ¢o MTaTHBIM IDE-KkoHTpOIIepOM).

Tem He MeHee, HUKaKUX IKCTPAOPJHHAPHBIX CIIOCOOHOCTEH Al pEMOHTa He TpeOyeTcst U OH
BIIOJIHE TIO CHJIaM MacTepaM cpefHed pyku. OTKa3 3IeKTPOHUKHU 3TO epyHJa. XyxKe, eciu choiqua

YacTb CIIy)KeOHOH WHGOpPMAalWK, 3aNHCAHHOM Ha MarHUTHBIX IUIACTHHAX (CM. BPE3KY
&. OT0 MOXKET MPOM30UTH MO PAa3HBIM IMPUYWHAM: OIINOKH B
MIPOIIMBKE, COOM MUTAHKS, OTKa3 ICKTPOHUKH, BHOpanus/yaapsl, negopmanust repMoOioka u T. 1. U
T. 1. IIpn 3TOM XKeCTKMi IUCK HE BXOAWT B TOTOBHOCTH WJIM Ha BCE KOMAaH/bl OTBEYAET OIIMOKOM.
Hexoropble BHHYECTEPHl aBTOMaTHYECKH MEPEXOAT B TEXHOJOTMYECKUH PEXUM, NMpeaHa3HAYeHHBIN
JUISl 3IMBKH CIIy)keOHOW MH(QopManmu, KoTopas MOXKET OBbITh IepelnaHa JIMOO uyepe3 CTaHIapTHBIN
ATA-unTepdeiic, 1160 uepe3 COM-TepMHUHAL.

B cocrae PC-3000 BxoauT OoJibIasi KOJUICKIIUS Pa3HOOOPA3HBIX CIY)KEOHBIX MOJIYJICH ist
MONYJSIPHBIX ~ MOZENEH JKECTKHX JHCKOB, a BCEM 3aperMCTPHUPOBAHHBIM  ITOJIb30BATEIEM
IIPeOCTaBIIAETCS OECILIaTHBIN JOCTYH K ftp-cepBepy, Ha KOTOPOM MOKHO HAHTH NPaKTUYECKU BCE, YTO
yrogao. Kak  BapmaHT, MOXHO  BOCHOJB30BAaThCS  CIEHUAIM3UPOBAHHBIMH  YTHIIMTaMH,
pacIpocTpaHsieMbIMH TIPOM3BOAMTENSIMA BHHYECTEpa, BBIOpAB pPEXHUM OOHOBICHUS IIPOIIMBKH.
OnHako, mpu 3TOM OOHOBIISIETCS NAJIIEKO HE BCE MOAYJIM M JajJeKO He IS BCeX MOJIeNieH Takue
YTHIIUTHI €CTb.

K Tomy e 3TOT cmoco0 BOCCTAaHOBIICHHUS 0ECIIONe3eH, €CIH B CIYKEOHOH 30HE MMEIOTCS
¢usnyeckre neeKThl WIH HAKOMUTEIb '"3aBucaeT" elle Ha CTapTe, OTKAa3blBasCh BXOIUTH B
TEXHOJIOTHUECKUi pexknM. Ha 3ToT cirydaii cymectByet Meton Hot-Swap (ropsiaas 3amena). B Hem Tak



K€ Y4acTBYIOT JIBa HAKOMMUTEJ — JOHOP M aKIENTOp, HO TPAHCIUIAHTAIUS OCYIECTBISETCS B JKUBYIO
MO/ MECTHBIM HAapKO30M. AKLENTOP 00ECTOUMBAETCS, C HEr0 CHUMAETCs T1IaTa 3JeKTPOHUKH, OOHaKast
repmo0iiok. Jlonop moakirouaetes B IDE-nuteiidy, Ha HEro mogaercs MUTaHKe, 3aTEM IOCIIe Ipolecca
MHHUIAAIA3AIMHE ¥ BbIIa4d roToBHOCTH, oraaercs ATA-xomanma Sleep (95h), ocranasnmBarorias
IIMUHJCTBHBIA ABHTATENb. Bce ocTambHBIE Y37BI OCTAlOTCA IOJ HampspkeHueM. KoHTpoiuiep
aKKypaTHO CBHHYHMBACTCSA M INIEPECTABIAETCA HAa TepMOOJIOK aKIEnTopa. 3aTeM eMy HojaeTcs Jrolas
KOMaH/a sl TpoOy»kaeHus (HarpuMep, KOMaH/1a 9TeHns cekropa). [1ockombKy, KOHTpoIuiep yxe Obul
MIPOULIMIIN3NPOBaH, OOpaIIeHs K CIIy>keOHOM 30HE HE HMPOUCXOJHUT U C JIMCKA yNAeTCsl CINTaTh BCIO
yuenesmryto  uHpopmanuoo. (IIpu  wucnonb3oBanuu 1ratHoro IDE-koHTposiepa HeoOxoanmo
3abmaroBpemenHo orkimounTh SMART B Hactpoiikax BIOS Setup, mnaue BuH4YecTep Oyner BecTu
SMART-nipoToKkos, MPOU3BOISA 3alMCh B CIOy)XeOHyI0 30HY). TpeOoBaHHS K COBMECTHMOCTH ILIAT
3JIEKTPOHUKH — T€ K€ CaMble, YTO U B ClIydae IMPOCTON NMepecTaHOBKU KOHTpoJuiepa. B npunmumne, He
00s13aTeNbHO TIEPECTaBIATh IUIATY JOHOpa Ha akdenTop. MOXHO B3ATh IUIATy AakIenTopa,
MIPOMHHIIMAIA3UPOBATh €€ Ha TepMOOJIOKe JOHOpa, a 3aTeM BepHyTh oOpatHo. Takoii crmocob maxe
GoJiee IPEATIOYTHTETICH, TIOCKOJIBKY B 3TOM CiIydae, akienTop Oyner padorars co "ceoum" I13V.

Psn HemcripaBHOCTEH TpeOyeT BCKPBITHS TepMOOJIOKAa M IOBEIMPHOTO MAacTepcTBa PYK.
IlepBoe MecTO MmO yacTOTe OTKA30B 3aHMMAET BBIXOJ U3 CTPOS OJHON MM HECKOIBKHX MarHUTHBIX
rosioBoK. [IpuunHOW MOXeT OBbITh M 3aBOJCKOH Opak, M NpoOOH >JIEKTPOHMKH, M MEXaHHYeCKOe
BO3zeHcTBHE (Hampumep, yaap). Ecnu ¢gusnueckn rojgoBka ocTaeTcss HEMOBPEXKICHHOH, TO ogHA U3
MOBEPXHOCTEH IMepecTaeT YMTaThCsA M TOT/Aa uepe3 Kaxkable N cekTopoB obpasyercs BAD, roe N —
KOJINYECTBO TOJIOBOK. HeKoTOphIe MOZeNI NMEIOT 6 TOJIOBOK, HEKOTOPBIE — TOJBKO OZHY, TOT/A MPU
ee OTKa3e MAWUCK CTAaHOBHUTCSl IIOJHOCTBIO HEPAOOTOCIIOCOOHBIM M HE MOXET IPOYUTATh JaKe
cirykeOHyto 30Hy. Ho n npu otkase 1'ft n3 6'Tu rosoBkax nH(pOpMamMs npespamaercst B Tpyxy. Bee
(hatirel, pasmep kotopbix mpesbimaeT 3 K6 (512 * 6), craHoBsTCS mpoApIpsBIeHHBIMA. UTO menaTs?
[epecraBnsTh OIOK TOIOBOK! ITO OYEHB CIIOXHAS ONEpanus, U Y HAUMHAIOIINX MacTEpOB B ITOJIOBUHE
CllyyaeB OHa 3aKaHYMBAETCs JIETaJbHBIM MCX0J0M. [IpakTHKOBaThCs Ha cBOeM paboyeM BHUHYECTEpE,
KOTOPBI HaJ0 BOCCTaHOBHUTH, KaTeropuiyecku Hemomyctumo! CHadaiga TOTpeHHpYyHTeCh Ha
"Komkax" — JKECTKUX JIMCKaX Pa3HOM CTENEHU YOUTOCTH, HA KOTOPBIX HET HUYETO HHTEPECHOTO.

Ham motpedyercst moHop 6rm3koit mopenn. TowuHoe coBmaneHne BcexX MU(P MOJACTH yXKe He
o0s3aTenpHO, TIaBHOe, yT00bI BMI™ ObITh aHamormgHOro THIAa. HeKoTOphle MUCKH MAapKyIOT TOJIOBKA
3a TpenesiaMHM BHEUIHEH KPOMKM MarHUTHBIX IUTACTHH, HEKOTOpHIEe — B CIICIMAJIBHOW 30HE Onn3
meHTpa mmwmHAENA. [locnemuuii cirydail camblii TpyOHBIA. Benp 9TOOBI CHATH TOJOBKH WX HYXHO
MPOTALIUTE CKBO3b BCIO OBEPXHOCTh, a JOMYCKATh KOHTAKTA TOJIOBKU C TIOBEPXHOCTHIO HENb3s, HHAYE
MarHUTHOE MOKPBITHE OyAET pa3pymieHo!



KON
BEMOKA

PucyHok 12 6,10k MATHUTHBIX I'0JI0BOK ¢ MUKPOCXEMOii KOMMYTaTOPa/MpexyCUInTe s

BoopyXMBIINCh TOHKOW MOJIOCKOH BBITHYTOTO M OO0E3KMPEHHOTO IUIACTHKA, aKKypaTHO
3aBOJIUM €€ 0] KAXKIYIO TOJIOBKY, TaK YTOOBI IUTACTHUK MPUIIOJHMUMAI [OJIOBKY HaJ| TOBEPXHOCTBIO, HO
caM ee He Kacaycsi ¥ BBIBOAWM T'OJIOBKH 3a MPEEIbl BHEIIHUH KPOMKH. YTOOBI TOJOBKH HE KAaCAIHCh U
HE mapamnaiy ApyT Apyra MEKAYy HUMH BCTAaBISIETCS MOJOCKA MOJIMITHIEHA, KOTOPYIO MOXKHO BBIPE3aTh
W3 aHTHUCTATHUECKON YIIaKOBKHM KeCTKoro aucka. Mensercs Tonsko BMI'. "PogHoil" MarauT 3BykoBoit
KaTyIIKy aKLENTOpa OCTaeTcd TOT K€ caMblii. B 30HYy HMapKOBKM MarHUTHBIE TOJIOBKU 3aBOJSTCA
AQHAJOTUYHBIM 00pa3oM, TOJIbKO HaoOopoT. OcTaeTcs 3aKpyTHTh BHHT OCH IO3MLIMOHEpa M HAJETh
KPBIIKY Ha repmMoOiok. [Ipy BKIIIOUEHHN BUHYECTEpa HABEPHSKA Pa3[aThCs KYTKHH 3BYK, a CKOPOCTh
YTEHHUs yMajaeT JIECATKH pa3. DTo cielncrsue pabotel ¢ dykum BMI, Ha He pOOHBIX ajanTHBax.
[MoaTaruBasi BUHTHI KPBIIIKM, MOXKHO JI0 HEKOTOPOW CTEMEHH BBIPOBHATH Tpaduk uteHus. Jlonro B
TaKOM COCTOSIHMM JKECTKHH ANCK paboTaTh HE MOXKET, MO3TOMY HEOOXOAMMO Kak MOXKHO CKOpee
MIPUCTYTATh K BBIYUTHIBAIO IOBEPXHOCTH, HAUMHAS C Hanboee [EHHBIX JaHHBIX. [lonpodHee 06 3ToM
yuraiite B cratbe "Kak s mepecraBisun Onok romoBok Ha Fujitsu MPG3409AH, uro0bl cmactu
HH)OPMAIHIO. (3arnmcku CyMacIIEeAEero PEMOHTHHKA)" Cepres Kazanckoro:
http://onehalf.pisem.net/stat/heads.html.
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Pucynoxk 13 uncrpymenr s nepemeniedusi BMI', udroraBimBaemblii U3 y3K0il H0J10CKHU
miactuka (1), 00:kuMaeMblil Ha Pa30rpeToM MeTALINYEeCKOM cTep:kHe (2)

Hexoropble xecTkne AMCKH COAEp’KaT TOJBbKO OJHY MAarHUTHYIO TOJOBKY M B Cllydae ee
OTKa3a BBII'OJHEC MEPCCTABIATH CaMy IUIACTUHY KaK ITOKa3aHO B YK€ YIIOMAHYTOM BHJACOMATCpUAIIC
Cepres Suenko: http://pc3k.rsu.ru/video/video03 N40P_disk swap.avi.

Tak ke IPUXOJUTCS CTAIKUBATHCS C "3alUIaHueM” MAarHUTHBIX T'OJIOBOK, B IIPIMOM CMBICIIE
ClIOBa MNPWIMIIIUM K IOBEPXHOCTH 3a CYET CHJI MEXKMOJIEKYJIPHOTO NPHUTDKeHHS. HexoTopsie
HCTOYHHMKH PEKOMEHAYIOT B 3TOM CiIydae NMpOCTO KPYTaHYTh AWCK B TOPH3OHTAIHHOM HAaIlpaBICHUH,
HO TIOJIb32 OT 3TOrO ACHCTBHSA OYEHb COMHHUTENBHA, a BOT BPEA OHO MOXKET HAHECTH HEMaNbId W
3a4acTyl0 HENONpaBHMBIH  (HarmpuMmep, MOBPEOUTh IOJBECKM TOJOBKM C  IOCIEIYIOMINM
(pe3upoBaHueM MarHUTHOI moBepxHOCTH). Jlyuiie pa3zo0paTh repMOOJIOK U aKKypaTHO IPHIIOJHATH
TOJIOBKH C ITOMOMIBIO YK€ 3HAKOMOTI'O HaM KyCKa M30THYTOT'O IJIACTHKA, BEPHYB WX B 30HY MMApPKOBKH.
[Toapobuoct — B crathe Cepres Suenko: "Boccranoienue repmotiioka IBM DINA371350 nocne
magenus": http://www.acelab.ru/pcTechSupport/DOSvers/MFGFeatures/IBM/VGPP.html (Tombko mist
3aperuCTPUPOBAHHBIX monb3oBaTeneit PC-3000).

Eme BcTpeuaercst HOBpeXIeHHE KOMMYTAaTOPa/IPEeayCHINTENS Wi 0OpbIB THOKOTO nuteiida.
Ecin oH pacnonoxeH HemocpeacTBeHHo Ha BMIT (0coOeHHO B MHKpocxeme OECKOPITyCHOTO
UCIIOJIHEHUsT), TO Becb BMI™ MeHseTCs [IeTMKOM IO BBIIICOTUCAaHHO METOTUKE.

3ByKoBasi KaTyIIKa B CHJIY CBOEH KOHCTPYKTUBHOHM IPOCTOTHI NMpPaKTHYECKH HHUKOIJa HE
OTKa3bIBacT (TaM IIPOCTO HECUEMY J'IOMaTBCfI), HO BOT BBIBOJAHBIC IIPOBOJIA obomaThCs MOT'yT, OJITHAaKo,
HX JIETKO IpUNasATh.



Pucynok 14 3pykoBasi KaTymka

HInuuaenbHBIA ABUraTellb OYCHb HANEKEH M IEePEeropacet/3aMblKaeT OOMOTKAMH TOJBKO B
HUCKJIOYHUTENBHBIX  CIIydasXx, HO BOT KJIHH THAPOJMHAMHUYECKOrO  IOMIUIMIHUAKA  BIIOJHE
pacrpoCcTpaHeHHOE SIBIIEHHE, W TOTJa €ro MPUXOIUTCS PACKIMHHBATH MO METOJUKE, OIMUCAHHOW B
http://www.acelab.ru/pcTechSupport/DOSvers/TechDoc/Barracuda4.html (TONBKO JUTSE
3aperuCTPUPOBAHHBIX Mob3oBaTeneit PC-3000).

>>> gpe3kKa npowueKa, uHoueudyalsibHble HaCMpPOUKU U
adanmuesbi

DJIeKTPOHMKA JIUCKa — 3TO TOJBKO CKelleT. be3 ymnpaBisiommx MHUKpOIpOrpaMM OHa
paborats He Oyner! IlepBbie MOIEIM BUHYECTEPOB XpaHMIIM MUKponporpamMsl B [13VY, 4to BI3bIBaIO
€CTeCTBEHHbIE HEYZ00CTBa M HAKJIabIBAJIO ONpEelieHHbIe OrpaHnyueHus. Tenepb ke Ui 3TOH Lelu
UCIIONIB3YETCsl caM KeCTKHUi auck! Pa3paboTyuk pesepBUPYET HEKOTOPBIH 00bEM M pa3MellaeT B HeM
BeCh HEOOXOAMMBIA KoA W MaHHbIe. MH(opMamms opraHm3oBaHa B BHAe Moayneil (cmaboe momobue
(haittoBO# cHCTEMBI) U YIIPaBIAeTCs CIENHATN3UPOBaHHON oneparonHoi cuctemoit. B 13V ocraercs
mimb 0a30BBIN KOA, cBoeoOpasHbIN "(dyHnameHT"' BHHYecTepa. HekoTopble MpPOW3BOJUTENN IIOLUIN
eme ganbine, yopas u3 I13Y Bce, KpomMe IEpBUYHOTO 3arpy34nKa.

Camo [13Y moxeT ObITh pacIoiokeHO Kak BHYTPH MUKPOKOHTPOJIIEpa, TaKk M HA OTAEIbHOU
mukpocxeMme. [Ipakrudeckn Bce BuHuecTephl uMmeroT FLASH-ROM, HO He Ha Bcex MOAENSIX OHa
pacnasia. Eciu FLASH-ROM ycraHOBieHa, TO MHUKPOKOHTPOJUJIED CUUTHIBAE€T MPOIIWBKY M3 Hee,
€CJIi HeT — oOparaercs K cBoeMy BHyTpeHHemy 13V,

Yacte momyneit (m mHopmarmm, Haxomsmeiics B [I3Y) oxwHakoBa mis Bcedl cepum
BuHYecTepoB. K Hell B mepByI0 oueper OTHOCHUTCS COBOKYITHOCTH YIPABIIIOIINX MHKPOIIPOTPaMM.
OTH MOIyNM TIOJHOCTHIO B3aMMO3aMEHSEMBI W OJIUH JHCK CBOOOJHO MOXKET paboTaTh ¢ MOIyJeM
Ipyroro 6e3 KaKuX JIMOO TMOCIEICTBHH.

Yacte Moayne (pexe — uHpopmanuu u3 [13Y) roroBurcss OTACITBHO I KaXIOW MapTUU.
Tak, HarrpuMep, MMacropT JUCKa, ONMCHIBAIONIMIA €ro KOH(PUIypalrio, YKa3sIBaeT KOJHMUECTBO I'OJIOBOK,



(u3MUECKUX CEKTOPOB M LWJIMHIPOB. B Ipolecce MHUIMAIU3AIUU MHKPOIIPOIECCOP OIpaIIMBaeT
KOMMYTaTOp M MepeuucisieT rojJoBKU. Eciu nx KoJIM4ecTBO He COBNAJAET C yKa3aHHBIM B MacIopre,
BUHYECTEp MOXeET "3a0acToBaTh" W HE BOMTH B TOTOBHOCTH. 3a4acTyHO MPOU3BOIUTENN OTKIIOYAIOT
HEKOTOpbI€ TOJIOBKM H3-32 JIe()EKTOB MOBEPXHOCTH, HEUCIIPABHOCTEH CaMBIX TOJIOBOK WM TI0
MapKeTHHTOBBIM cooOpakeHmsM. Kak cienctBue — 00pa3yroTcsi BHEIIHE OYCHB MOXO0XKHE MOJAEIH
"Gum3Hensl", HO HEMOCPEICTBEHHAs IIePEeCTAaHOBKA IUIAT HEBO3MOXKHA W MACIOPT MPUXOIHUTCS
KOPPEKTUPOBaTh, JUISl YEro OIATh-Taku nonaxodurcs PC-3000. Ho, B mpunmmIe, monodpars JOHOpPa ¢
WAEHTHYHBIM ITACTIOPTOM BITOJIHE BO3MOKHO M 0€3 KOPPEKIHH.

Bce 3710 ¥ KOBapcTBO MPOMCXOIUT OT MOAyJeH (M yacto mH(popmanuu, 3ammroi B [13Y),
YHUKQIbHBIX 01 KaAXic0020 IK3EMNAAPA 6UHUecmepa 1 HACTPAuBAEMbIX CTPOrO MHIUBUAYyaIbHO. B
YaCTHOCTH, Ka)K/IbIi )KECTKHUI JUCK MMEeT Kak MUHUMYM JiBa criucka nedexkroB — P-list (ot Primary —
nepBuuHblil) 1 G-list (ot Grow — pacrymwuii). B P-list 3aHocsTcst HOMepa eEeKTUBHBIX CEKTOPOB,
oOHapy>KEHHBIE ellle Ha CTaJWh 3aBOJCKOro TectupoBaHms, a G-list popmupyercs caMuM >KECTKHM
JIUCKOM B TIPOILIECCE €ro JKCIUTyaTanuu. Ecim 3amuch B CEKTOP MPOUCXOIUT C OMIMOKOM, COOMHBII
CEKTOp NepeHa3HayaeTcsl IPyTuM CEKTOPOM, B3ATHIM U3 pe3epBHOM obOmactu. Hekoropsle sxecTkue
JVICKU TIOJIEPXKHUBAIOT CIMCOK '"MOJO3PUTEIBHBIX CEKTOPOB': €CIIM CEKTOp HAauyMHACT YUTAThCA HE C
MEepBOTo pasa, OH 3amellaeTcs, a HHHOPMAIUsl O 3aMEICHUH COXPaHIETCs MO0 B OT/AEIEHOM CITHCKE,
m6o B G-list'e.

Bce »Tu mporecchl TPOTEKAIOT CKPHITO OT Tojdb3oBaTens. CrenuaabHbId  MOIYIb,
Ha3bIBAEMBIH TPAHCIATOPOM, IMEPEBOAMUT (U3MYECKUE aJpeca B HOMeEpa JIOTHYECKHX OJIOKOB WIIU
BHPTYyaJIbHBIC IMIMHAPHI-TONOBKH-CEKTOpa M BHEIIHE HyMEpaius CEKTOpOB HE Hapymaercs. Bce
paboTaeT HOpMaIBHO 110 TeX Mop, moka P/G-list'sl He OKa3BIBAIOTCS pa3pyIICHHBIME WM Ha TE€PMOOIIOK
yCTaHaBJIMBACTCS TUIaTa ¢ Iy>KUMH HacTpolikamu. Ecim P/G-list'sr xpansites Bo FLASH-ROM (a wacto
TaK ¥ ObIBaeT), (ainoBas cucTeMa OKa3bIBAaeTCs HOJHOCTHIO HEPAOOTOCIIOCOOHOH, BEAb TPAHCISAINSA
aapecoB HapymieHa! M X0Td Ha CEKTOPOM YpOBHE BCE UHUTAETCS HOPMAJIBHO, COBEPILICHHO HEMOHSATHO
KaKoW CEKTOp KakoMy (pailiry npuHaIeKHT.

K cuacTeio BOCCTAaHOBHUTH TPAHCIATOP JOBOJNBHO IPOCTO, TOCKOJBKY TPAKTHYECKH BCE
(daitoBele  CTPYKTYpbl (ma W camMu  (aiiibl) HMEIOT XapaKTEepPHBIC IOCICIOBATEIBHOCTH OalT
(curHatypser). s Hadama HYXHO OYHCTHTH TaONHUIBI TpaHCIATOpa (CreHepupoBaTh mycThie P/G-
list'pI), B IPOTUBHOM CITydae CeKTopa, TOMEYEHHBIE Y JOHOPA KaK 3aMeIIeHHbIE, He CMOTYT ITOYUTATHCS
Ha akuenrope. Pa3nuuHbple BHHYECTEPHl HMMEIOT pPa3MYHOE YHCIO 3aMEIICHHBIX CEKTOpoB. B
HEKOTOPHIX 3aMEIICHHBIX CEKTOPOB MOKET HE OBITH BOOOIIE, HA HEKOTOPHIX WX KOJIMYECTBO MOXKET
JIOXOJUTh 10 HeCKOJbKHX Thicad. Dopmar P/G-list'oB BaperpyeTcss OT OZHOW MOJENTHN K IPyrod U st
pabotsl ¢ HUM Jyumie Becero npumensiatb PC-3000. B kpaiiHeMm citydae — yTHINTBI OT IPOU3BOANTEICH
BuHYecTepa 1 ATA-komMaHIy unassign.

3areM HEOOXOAMMO MPOCKAHUPOBATH BECh JUCK HA MPEIMET IOMCKA XapaKTEPHBIX CUTHATYP
¥ 3arHaTh UX "¢u3mueckue" ampeca B CMCOK. PazymeeTcs, HUKaKoW (U3NKOW B MOITMHHOM CMBICTIC
3TOTO CJI0Ba 37ech U He naxHeT! CkakeM Tak: JIOTHIecKue aapeca 0e3 mepeHa3sHaueHHBIX CEKTOPOB, HO
3TO CIMIIKOM JIOJTO TTHCATh.

Temepp, uccuemys CiIyxeOHBIE CTPYKTYpHI (aiioBoit cuctemsr (karaioru, MFT), ™Mb
olpeienseM HOMepa KJIacTepOB MOJUYUHEHHBIX CTPYKTyp. [lepeBoauM KiacTepsl B CEKTOpa M CO3/aeT
elle OJUH CIHUCOK. B pe3ynbraTe y Hac MoiydaeTcs JBa CIUCKA, MEXAY KOTOPBIMU MPOCIEKUBAETCS
yeTkast koppensaus. [lepBbril crucok kak Obl "pacTsaruBaercs' BHonb BToporo. Jpyrumu cioBamu,
KaXIblii IEpeHa3HAUeHHBI CEKTOp YBEIMYHBACT PACXOXKAEHHE MEXIy IOCIEIyIOUIMH
"¢pr3mgecknMu" W JIOTHYECKUMH ajgpecamMy Ha enuHuily. [lpomernaB HEOOXOTUMBIE MaTeMaTHYECKHE
BBIYHMCIICHUSI, MBI CMOKEM PacCYUTaTh HEOOXOIMMYIO TONPABKY U KaK ObI BOCCTAHOBHUTH TPAHCIATOP.
"Kak ObI" MOTOMY YTO HENEBBIE a/ipeca 3aMEIIEHHBIX CEKTOPOB OCTAIOTCSI HEU3BECTHBIMH, a, 3HAUNT, B
BOCCTaHABJIIMBAaCMBIX JAaHHBIX 0Opasyrorcst "IbIpbl”, ofHaKo, OojbplIas YacTh MH(OpMAaIUU BCE Ke
Bo3Bpamaercst u3 HeObiTHA. PC-3000 aBTOMAaTH4YeCKM BOCCTaHABIMBACT TPAHCISATOP, HCHONB3YS
JIOBOJIbHO TPOJBHHYTBIE JITOPUTMBI, KOTOPHIE IOCTOSIHHO COBEPLICHCTBYIOTCS. TeM He MeHee, NpHU
JKeJIAHUH YTWINTY JUI1 BOCCTAaHOBJICHHUS TPAHCIATOPA MOXKHO HAMKCATh U CAMOCTOSITEIBHO.

A Bot wero Hu PC-3000, HE ApyrHe KOMIUIEKCHI HE YMEIOT TaK 3TO BOCCTaHABJIMBAThH
ajanTuBbl. HamecTBHe aJanTHIIOB HAdaJloCh CPABHUTENBHO HEAAaBHO. Jlo 3TOro WMHIMBHIYyalbHbBIC
HACTPOMKH JIMICKA CBOJMINCH K BHICOKOYPOBHEBBIM HACIOCHHAM, HUKAK HE MPEMSATCTBYIOMINM YTEHHIO
nHpopManmu Ha (usmueckoM yposHe. [lepecraHoBka IUIaT MoOrjla HPUBECTH K HEBO3MOXKHOCTH
paboThI ¢ JMCKOM CPEICTBOM OIEPAIMOHHON CHCTEMBbI, HO JTaHHBIE BCEr/Ja ObUIO MOKHO IPOYMTATh
MOCEeKTOpHO craHaapTHeIMA ATA-KOMaHIaMH MM Ha XyIOW KOHEIl Ha YPOBHE (PU3UUECKHUX aJPEecoB B
TEXHOJIOTHUECKOM PEXKHME.

Ho mnoTtHOCTs MH(pOpManKUK HEYKIOHHO pOCia ¥ HOPMATHBBI JOITYCKOB Y>KECTOUYAIHCh, a,
3HAYUT, YCJOXKHSUICS W YAOPOXKAJICS IPOWU3BOJACTBEHHBId LUKI. B NPOMBIIUIEHHBIX YCIOBHUSX



HEBO3MOKHO H3TOTOBHTH [Ba a0COJIOTHO OAMHAKOBBIX MKECTKMX JHMCKa. B XapakTepHCTHKax
AHAJOTOBBIX JJIEMEHTOB (KaTyILIEeK, PEe3UCTOPOB, KOHIECHCATOPOB) HEW30EXKHO BO3HHKAaeT pasdpoc,
CIIEZICTBHEM KOTOPOTO CTAHOBHTCS PacCOIVIaCOBaHME KOMMyTaropa-mpeaycuinurens. Ho ¢ atum eme
Kak-T0 MOXHO 0opotrbcs. CloKHEe CIpaBUTCS C HEOJHOPOMHOCTBIO MArHUTHOTO MOKPBITHS,
BIIEKYILETO HETOCTOSHHOCTh IapaMeTpOB CHUTHajla TOJOBKH, B 3aBHCHMOCTH OT yIJla IOBOPOTA
no3uioHepa. Takum 00pa3oM, TPOU3BOAUTEIND TOJDKEH TMO0 YMEHBIIUTD IUNIOTHOCTH HH(OpMALUH 10
TOW CTENEeHW, NPH KOTOPOHW pAaccOriacoBaHMSAMH MOXKHO IIpeHeOpedb (HO B 3TOM cilydae IUist
JOCTHKEHUSI TOW K€ €MKOCTH NPHJETCS YCTaHAaBJIMBATH B JWCK OOJbIIE IUIACTHH, YTO YAOPOXKAeT
KOHCTPYKIIMIO M BBI3BIBAET CBOM MPOOJIEMBbI), JIMOO YIy4WIIb KayeCTBO IMPOM3BOACTBA (HO 3TO
HACTOJIBKO HEpeasbHO, YTO NPU COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH, SKOHOMHUKU M TEXHUKHU JIaKe
He o0cyxnaercs), 100 KamuOpoBaTh KaXKIBIN KECTKUI TUCK MHANBUAYATBHO, 3alIICHIBAas HA HETO TaK
Ha3bIBa€MbIE aIalITUBHBIC HACTPOUKU. BOT M0 3TOMY IyTH IPOM3BOIUTENIH U HOILIH.

CocraB 1 (opMar aganTUBOM MEHIETCSA OT MOJIENH K MoJiend. B rpy0oM mpuOmmkeHun croa
BXOZAT: TOK 3aIlMCH, yCHWJICHHE KaHaja, Npoduip 3KBajlai3epa, HapsHKEHHE CMELICHUS I KaXJOoH
TOJIOBKH, TaOJIMIIa KOPPEKIMU TTapaMeTpoOB Ka)KAOH TOJIOBKH ISl KaXXIOW 30HBI M T. 1. U T. . be3s
CBOMX POJHBIX aJalTHBOB JKECTKHH AWCK MpocTo He Oyner paborars! Jlaske eciam cirydurTcst 4yno H
Yy)KHe aJanTUBBl BCE-TaKM MOJOHAYT (a 4yJec, KaKk W3BECTHO, He ObIBaeT) MHGoOpMaims OyneT
CUUTHIBATHCSI OYEHb MEUICHHO U ¢ OOJIBIIUM KOJIMUecTBOM oInOoK. [1ono0parth afantiBel HepealbHO,
paccuuTaTh UX B "moMamHuX" ycIoBUAX Toke. Ho Beab Kak-TO e 3TH aJanTUBbl BOZHUKAIOT? YncTo
TEOPETHYECKH, JJIsl 3al0IHEHHs] TaOJIMIIBI aJallTHBOB HE HY)KHO HMYEro, KpOME CaMoro BUHUYECTEpa U
HEKOTOPHIE MOJIENH JKECTKUX IHCKOB JIaKe COMAEPXAT B IPOILIMBKE CHEHHAIBbHYIO mporpammy Self
Scan, kak pa3 ¥ MpeaHA3HAYCHHYIO IS 3THX nenei. Jla, oHa JeHCTBUTENBHO PACCUNTHIBACT aallTHBBI,
HO... TIPM 3TOM YHHYTOXAa€T BCIO COJEPIKAIlIlyIOCs Ha >KECTKOM JMCKEe WH(OPMAIHIO, YTO JIENAeT ee
HENIPUTOAHOM JIsl HAILUX LIeNeH.

ANanTHBBI MOTYT XpPaHHUTCSl KaK Ha caMOM JIMCKE B CIy)KeOHOW 30HBI (M TOTJa CMEHa IuiaT
NPOXOAMT Ha ypa, HO He padoraer Hot Swap), mubo B mukpocxeme FLASH-ROM, koropyto nepen
3aMEHOW IUIaT CiedyeT mepenasiTh. JMcku Oe3 aganTHBOB BCTPEHUAIOTCS BCE PEXKE M PEke, MOKHO
CKa3aTh, YTO MPAKTHUECKH BOOOIIIEe HE BCTPEUAIOTCS.

Kakol Ouck ebl6bpamb?

CBoeMy BHHYECTEpY MBI JOBEPSIEM CaMOE AOPOrO€ YTO Yy HAC €CTh — CBOM JIaHHBIC.
3HaKOMBIE MEHS MOCTOSIHHO CIIPAIMBAIOT: KaKOTro MpOM3BOAHTENs BeIOpaTh? Kakoil Monenu ornath
npeanourenne? Ilena He kpurnuHa. OcTanbHBIE TapaMeTpsl (Hy, OBITH MOXKET, 3a HCKIIOYCHHEM
myma) Toxe. [maBHOe — dYTOOBI OH He choxX 0e3 mnpexynpexaeHuid. (MeaneHHas CMepTb,
COIPOBOJKIAIOIIASCSI TOCTOPOHHUMHM 3BYKaMH THIA BH3ra WM IIyMa W pazMHOaromumucs BAD-
CEKTOpaMH HE B CYET, TyT JIIOOOMY TOHSTHO, YTO IWMCK HAJI0 MEHATH). Sl cam 3amaro cede TOT ke
BOIIPOC, HO... KaK TOBOPHUTCS, "BO BCEJICHHOI CYIIECTBYIOT BONPOCHI, HA KOTOpPhIE HET OTBETOB". Y
JKECTKUX JIUCKOB HET HAJEXKHOCTH. BMecTo 3Toro y HUX rapaHTHiHbIM TanoH. M Touka. Ha coTHu
TBICSIY YacOB HApaOOTKM Ha OTKa3, NPUBOAMMBIX B JOKYMEHTALMH, MOXKHO HE OMHPATHCS, OCKOIbKY
OHU OepyTCsl € MOTOJIKA U TIPOU3BOJUTEIN 32 HUX HE OTBEYaeT (a cie0BalIo OFbl...).

He Op1Baer "xopoumx" u "mnoxux" mpousBomuteneit. C KaKIpIM OPEHIOM CIIyYalliCh CBOU
mpokonbl. He3aBHCHMMO OT NMPOM3BOAWTENS, W3 MAPTUH B THICAYY IHCKOB, OT OJHOTO 1O AECSTH
BHHYECTEPOB BO3BPALIAIOTCA 33J0AT0 OO HCTEYEHUS TapaHTUHHOIO CpOKa, MAaxe €clId OHHU
MO3ULIMOHUPYIOTCS KaK cepBepHble Mojenu. Bee pemaer BeposTHOCTb. KoMy-TO KUTb, a KOMY-TO
YMUPATh.

[IpaBuiibHEEe TOBOPUTH O HeydauHbIX (TO ecTh "mamyunx") mozpensx. Hampumep, nmevanbHO
m3BectHaa cepust Fujitsu MPG, B koTopoii ncnonp3oBanace mukpocxema Cirrus Logic ¢ n3MeHEeHHBIM
COCTaBOM TIOJJIOKKH, CO BpeMeHeM OOpa30oBbIBajla Mapa3WUTHBIC YTEUYKH M TPAKTHUECKH BCE ITH
BHHYECTEPHI BEIMEpIH B TeueHHH 2X jet. Vinmm Botr IBM DTLA (B mpocTtopedny Ha3pIBaeMBIN JSTIOM)
C MIOMOTCKOW KOHCTPYKIHEH pa3zbeMa repMoOJIOKa, BBI3BIBAIONICH MEPHOIMYECKU HEKOHTAKT W Kak
CJIC/ICTBHE — IIPEXKIEBPEMEHHBINH 00pBIB onepalyy 3anucu. YacTb ceKTopa 3amnmcana, yacth — HeT. B
pe3yibTaTe Ha AUCKe 00pa3yroTcest BUpTyaidbHble BAD-cekTopa (KOHTpOJIbHAS CyMMa HE COBIAJAET, HO
¢usnueckux IeQEeKTOB HET), KOTOPble MOXXHO IIPOYMTATh, HO HENb3s BOCCTAHOBUTH (JaHHbBIC HE
Jonucansl). Y MeHs Obuio Tpu Ai1ia. OJUH CI0X B TEUEHHH IEPBBIX 2X MECSIEB, HO OBbLI YCIIEIITHO
OTPEMOHTHPOBAH M 3a0pOIICH Ha MOJIKY Kak Bpar Hapoza. J[Ba Ipyrux yCHEIIHO paboTarT A0 CHX
mop. A CKOJBKO IHCKOB IIOJIETENI0O Y MOMX 3HAKOMBIX — He cocuHurtaTh! Bce pemaer ciemas



BEPOSTHOCTh M MOXKET Jaxke CyAbOa (y OIHOTO BHHUECTEpa OJHA KapMa, y apyroro — apyras). Hy n
Ka4ecTBO 0JIOKAa UTaHMUs, OTCYTCTBUE BUOpanuii, HaKoHel !

CO0p CTaTHCTHKH 3aTPYyJHEH €lle U MOTOMY, YTO €€ IPOCTO He OTKYy/a B35Th. AOGCONIOTHOE
KOJIMYECTBO OTKA30B CaMo 110 cede ellie HU 0 YeM He TOBOpHUT. TpedyeTcs yuecTh pacipocTpaHeHHOCTb
IaHHOW Mojenu W ycnoBusa dkcroryatannu. SCSI-guckn HagexkHee IDE Tompko moToMy, 9To OHH
YCTaHABJIMBAIOTCS B CepBepax U paboTalT MPAaKTHYECKH HUKOTA HE BBIKIIOYASACH (2 OOJBIIMHCTBO
HEHCIPAaBHOCTEH KaK pa3 M MPOUCXOJUT B MOMEHT BKJIIOUEHHS/BBIKIIOUCHHS), UM HEBEIOMO YTO TaKOE
neperpes Wid "BUHT B cyMKe".

Ha caiire ¢upmer Derstein, 3aHuMMaronieicss BOCCTaHOBJICHHWEM JaHHBIX, ITPUBOJHUTCS
JrO0OIIBITHAS CTaTHCTHKA 3a()MKCUPOBaHHBIX OTKa30B (http://www.derstein.ru/cgi-
bin/stat.cgi?do=show), KOTOpyi0 s B COKpAIllCHHOM BHAC NPHBOXKY Hike. OmHa TabIUIa — 10
MMPOU3BOAUTEIIAM, JApYyrasa — M0 MOACIIAM.

TIPOU3BOJIUTEIH KOJIMYECTBO 3a)IKCHPOBAHHBIX OTKA30B
Fujitsu 498

IBM 393

Maxtor 210

Quantum 110

Western Digital 95

Samsung 49

Seagate 42

Conner 3

Tadauua 1 ctaTucTHKA 0TKA30B KeCTKUX IMCKOB M0 NPOM3BOAMTEISIM

MOJECJIb KOJIMYECTBO 3a(1)I/IKCI/IpOBaHHBIX 0OTKa30B
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 43
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

TaﬁJmua 2 CTaTHCTHKA 0TKA30B KeCTKUX JAUCKOB 110 MOJAC/IAAM

Kak BHIHO, caMbIM HaWy4IIMM ITPOM3BOAUTENEM OKa3zajcs Samsung (XOTs, JUYHO Y MEHs
MIPOTHB HETO CTOMKOE MpeayOekIeHre U BOBCE He (haKT, YTO MaJIO€ KOJHUYECTBO OTKA30B HE BBHI3BAHO
HU3KOU TOMYIISIPHOCTHIO TAKUX THCKOB).

Tem He MeHee, y BceX MPOM3BOAUTENCH BCTPEUAIOTCSl HEyIauHble MOJEIH, K TOMY ke, KakK
YK€ TOBOPHIJIOCH, MCTOYHHK OTKA30B 3a4acTyi0 pacrojiaraeTcs BHE AucKa. [lo3ToMmy, BOIPOC O
HAJCKHOCTH TpaBHJIbHEE CTABUTh TaK: "KaKkOoW AWCK WMEET HaWOOJbIIHE IIAHCH Ha YCIICITHOE
BOCCTaHOBJIeHHE?".

3a 3tuM 51 obOparwiics Kk Benymemy umkeHepy ¢pupmsl ACE Lab Ceprero Slenko, uepes pyku
KOTOPOTO MPOIUTHA THICSYU IUCKOB: "Omegem na gonpoc "kaxue dice oucku ayuwe" 6 xnoue, Kkakue u3s
HUX Npowe 80CCMAaHABIUEams.: bojee yO0aunsl 8 80CCMAHO8IeHUU (npouje n000bpams OIOK 20J1080K 8
cyuae npobieM ¢ HUM, HPAKMUYECKU Hem CAMONOBPENCOeHUs] 3ANUCU, CPAGHUMENbHO HU3KOe
KOU4ecmeao 3KCmpeManbHo cloxcHuix y3108): Seagate, Samsung, Hitachi-IBM(HGST), Fujitsu(2.5"),
Hy u modicem 6vimo Toshiba(2.5"), xoms y nocneoueil ecms oueHb Mep3Kas npoobema ¢ nPOMeKaHuem
NOOWUNHUKA WNUHOETLHO20 08U2AMENS U3-30 MO20, YMO KPbIUKA €20 He NPUSapend, Kak y opyeux, a
npukieena... Xoms y Maxtor'a ona mosice npukieena, HO U3-3a 3HAYUMENbHO OONbUET MONUWUHBL U
2abapumos npobnemvl ¢ Hell He gosHukaiom. Hazeanue xomnanuii st ynopsioouun no mepe ygeeiudenus
npoodIEMAMUYHOCU UX OUCKOS...

Janee uoym oucku, komopwvie 00CMAGIAIOM MACCY HENPUSIMHOCMEN NPU 80CCMAHOGLEHUU,
XOmsL MOJICem U OMKA3bI6AION He 3HAYUMENbHO Yduje NpedCmasumeneii nepeoeo CRUcKa (Imom
CRUCOK MAK Jice YROpSIOO4er NO HAPACMAHUIO 2TOYHOCIU)




Maxtor (ouenv "nopadosanu” enouHol 3aNUCHIO U HECMAOUILHOCBIO 20JI080K);

WDC  (kpaiine  crooicHo — nooobpams  UCHPAGHbIE — 20M06KU U B0CCHIAHOBUMb
DYHKYUOHATLHOCTG  CTYHCEOHOU 30Hbl 8 HEKOMOPBIX CAYYAAX, NAIOC Y HUX CMamuyecKuil
MPAHCTIAMOP, YMO NPUBOOUM K HEBO3MOJICHOCMU NPOYUMAMb OAHHbIE NOAL306AMEN 6
cyuae paspyuieHus Mooyiel mpanciamopa u mabauysl 0eg)ekmos 8 CriyxHceOHouU 30He),
Quantum (Xxoms KOMNAHUU Ydce Hem, HO OUCKU NPOOOIHCAIOM OOXHYMb U HPU IMOM
npaxkmudecku Hesoccmanosumvl). Camvlii 0elicm@enHblll CHOCOO B0CCMAHOBNIEHUS, HO He
camvlii NPOOYKMUGHBIN — 3MO 3aMOpo3Ka. B nexomopuwix ciyyasx ommopooicennwiii npu -10
ep. Lenvcus ouck 6 meuenuu ede-mo noayuaca Hauwunaem omoaseamv Oanmvle... Ho smom
MPIOK NPOXOOUm He uacmo. 3amena 201080K Y HUX Kpatine 3ampyoHeHa u 6 ciyyae 3x u bonee
207106020 OUCKA NPAKMUYECKU He peanvHa (6epHee peanvHa, HO Npu GNeYamisaioujux
mpyoo3zampamax),

Ecnu y xoeo-mo cmosam Quantum AS, cosemyto ckopee om nux uzbasumca. Maxtor u WDC co

CBOUMU MPYOHOCMAMU CIPAGISIOMCSL C A6HOU HEOXOMOU. .

ECWleCWlGeHHO, O6beKmu8Hyi0 OYEHKY damb CJNOJICHO, HO cumyayusd, no nomy umo Mbl

Habooaem, oocmoum max"

3aKJ/1l0o4eHue

Msbl paccMaTpuBany HCKIIOYUTENBHO OOIIME BOMPOCH PEMOHTA JKECTKUX IHNCKOB, M B

MIOLIArOBYI0 METOIMKY JIMarHOCTHKHM HE BJABAJIMCh. JTO OOIIMpHAs TeMma, TpeOyromas s KaxIoh
MOJIETIM CBOETO IIO/IX0/Ia U K TOMY e yxke omucanHas B nokymeHtanun Ha ACE Lab, ¢parments:

JO0CTYIbI " HE3apETUCTPUPOBAHHBIM IIOJIB30BATCIIAM

http://www.acelab.ru/products/pc/traning.html. Tak 4To He OyZeM TOBTOPSATHCS. bI

I'maBHOE — 4TO PEMOHT KECTKUX JUCKOB B JOMAIITHUX YCIOBUAX BCC-TaKU BO3MOJKEH!



