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XopoLuui CUCTEMHbIA aAMUHUCTPATOP HEe TONIbKO 3HAET TOHKOCTW OnepaLnoHHON CUCTEMDI,
HO M ymeeT obpalyaTbeca ¢ NasNbHUKOM, @ U3 Ero KapMaHa BbICOBbIBAETCS MYNbTUMETP.
JTUX NPOCTbIX BELLEi BNONIHE AOCTATOYHO ANA TOr0, YTOObI YCOBEPLIEHCTBOBATL CUCTEMY
MHONKALWUK UNIK YCTPAHUTDL MEJIKWe HeUCNPaBHOCTK, BO3BPaLLas 0TKa3aBLLIMIA KOMNbLHOTEP
U3 HebbITUA B paboumii CTPOIA.




pou3BOAUTENMN annapaTHoro

obecnevyeHns genatT BCe BO3-

MOXHO€ U HEBO3MOXHO AN [0-
CTUXXEHUA MaKCUManbHOW Npon3BOaM-
TENbHOCTU, PYHKLMOHANBHOCTH, 3pro-
HOMUKM 1 T. . CunTaetcs, 4To KycTap-
HbIM CMOCO60M HUYEro YCOBEPLLIEHCTBO-
BaTb Y)X€ HEBO3MOXHO, a BbILLEALLIYIO
13 CTPOS MaTePUHCKYIO MnaTty BOCTaHO-
BUTb MO CWN1aM TOSTbKO CEPBUCHOMY LiEH-
TPY, HO 370 He Tak! TBOPYECKN HACTPOEH-
HbIi CUCTEMHBI aAMUHUCTPATOP MOXET
N JOMXeH JopabaTtbiBaTb KOMMbIOTEP,
nonyTHO UCMpaBnsas Menkue Heucnpas-
HOCTW TUMa CropeBLUMX NpeaoxpaHuTe-
nen (ganeko He BCe 3HAIOT, Kakoe Komu-
4eCcTBO NMpefoxpaHuTeneln pacnonoxe-
HO Ha MaTepUHCKO nnate) u T. 4. Pasy-
MeeTcsi, Nofo6HbIe 3KCMEPUMEHTHI C Mna-
ANbHUKOM NMPUBOLAT K aHHYNMPOBaHMIO
rapaHTumn, N03TOMY AENCTBYMTE HAa CBOM
cTpax v puck!

Oaun LED Ha geoux

Mpv NOAKAYEHUN OOMNONHUTENbHbIX
BMHYECTEPOB Ha BHELLHWA KOHTPOSNEp
(SCSI unu IDE) BO3HMKaOT Npo6IEMbI
C Hgmkauuei. CBeTOANOS — OfWH, U OH
yXe 3aHAT MaTepPUHCKON NaTon C oc-
HOBHbIMK IDE-koHTpOnnepamn. MoxHo,
KOHEYHO, MPOCBEPNUTL B KOpMyce Ablp-
Ky 1 BbIBECTW HapyXy CTONIbKO CBETOAM-
0[10B, CKOMbKO NOTPe6yeTcs, HO 3TO MO-
XET UCMOPTUTb BHELLHWIA BUL, KOMIbIO-
Tepa, K TOMy Xe 60bLIOe KONMYeCTBO
MoprarwLyx CBeTOANOL0B CUMbHO pas-
Lpaxaer.

Bocnonb3oBaBwnch cnegyroLlen
cxemon (cm. puc. 1), Mbl CMOXeM nop-
KN4nTb K OLHOMY CBETOAMOAY Npak-
TUYECKWN HEeOorpaHW4eHHOe KONMYecTBO
KOHTPOINepoB.

0na UCKNIOYEeHUs «BbIrOpaHns» Lie-
nevt MHOMKaUWKU KOHTPONNEepPOB Mbl UC-
nonb3yem guopel WoTtkn tuna BAT46
(cm. puc. 2), KOTOPbIE MOXHO B35iTb Npak-
TUYECKM C NTIOOON MaTepUHCKON nnaTbl,
OCTaBLUeNCs OT anrpenpa, unv Kynutb
B pagvomarasviHe 3a «Konevku». [pose-
PSSt MX LeIOCTHOCTb OMMETPOM, HE BOJI-
HyTEeCb, ECNW CTPENKa He 3axo4eT OT-
KNOHATbCA. DTO CBOWCTBO guofa Ta-
KOe — OTKpbIBaTbCA TONIbKO MPW LOCTY-
XEHUW OnpefeneHHoOro NoporoBoro Ha-
npsxenus. Bce Heobxogumble BOSbTam-
nepHble XapakTepUCTUKM Anopa Copep-
Xartcs B 6ecnnaTHo pacnpocTpaHaeMom
LoKymeHTaumu: http://ronja.twibright.com/
datasheets/bat46.pdf.

LDE-moppaunr

[Ba ceeTogmofa Ha nepegHei naHenu
(oauH 13 koTopbix — Power-LED- nocTo-
AHHO ropwT, a apyron —HDD LED - oxwus-
NEHHO MWraeT) — 3T0 Tpagmums, coxpa-
HUBLUAACA C [PEeBHENLUMX BPEMEH, KOr-
[a cambIM NPECTMXHBIM KOMMbIOTEPOM
6611 IBM XT, BbINOSIHEHHBIN B «CTPOrmX
CepbIX TOHax», HO B HaLL BEK NOJOOHbI
OM3anHepCKMIn NoaXo4 BbIrNA4MT Mano-
npWBrEeKaTenbHbIM U HEONPaBAaHHO ac-
KETUYHBIM.

Pa3Be He MHTEpeCHO 3arnfHyTb
BO BHYTPEHHUIA MUp KOMMbIOTEPA, Npu-
LenuB MHAMKaLMI0 6YKBaNbHO Ha KaX-
Zy10 LUMHY? Hanpumep, NOOKIH4MBLUNCH
Kk BbiBogy /RAS monynsa namatu (115/154-
BbiBoAbl DIMM-cnota Ha SDR/DDR co-
OTBETCTBEHHO), Mbl CMOXEM Habno-
natb 3a nepekntoyenmamm DRAM-cTpa-
HUL onepaTMBHON NamaTK, a 27/63-KOH-
TakTbl 6yAyT MUratb CBETOAMOAOM NpU
NepPEKNOYEHNN MUKPOCXEMBI U3 PEXMU-
Ma 4YTeHus B pexum 3anucu! Joctaroy-
HO B35iTb B PYKM CXEMY MaTepuHCKOM
nnatbl (cxembl pedepecHbix nnat 6ec-
nnaTHo pasgatTcs ¢ cainta Intel), n ye-
pe3 Heckonbko MuHYT Haw PC npespa-
TUTCS B POXLECTBEHCKYI enky! KcTta-
TV, NPU BbISBIEHWN MPUYUH COHOEB 3TO
0YeHb NOMOraeT.

BoT Tonbko Hanpsimylo nogcoenm-
HUTb CBETOAMOMbI HU B KOEM CIly4ae He-
nb3s! Hy yxe x0T 6bl TOTOMY, YTO LLUWHBI
1 Tak paboTaloT Ha mpegene, U nNpu no-
MbITKE UX YANMHEHWS BCe NajaeT B Tap-
Tapapsl. [pyxogunTca XUTPUTb, BOCMOb-
30BaBLUMCb OMNEPaLUOHHbIM YyCUAnNTe-
nem, Takum, Hanpumep, kak LM358, ko-
TOPbIN NErKO BbINAsATL C OO0 MaTEPUH-
CKOW NnaTbl, BUAEOKAPTbI UMK KYMUTb Ha
pbiHKe. BOT ero TexHuyeckas LOKyMeH-
Tauums: http://www.ensc.sfu.ca/reference/
data-sheets/LM358.PDF, a Tunoeas cxe-
Ma NoAKJIIYeHNs Ha puc 3.

Kaxgas mukpocxema LM358 Bknio-
yaeT B ceba Lenbix gBa onepauunoH-
HbIX YCUNWUTENS, @ 3HAYMUT, Y4TO OHa MO-
XeT 06CcnyxunBaTb cpasy ABa He3aBu-
cumbIx ceetoguopa. Cama mMukpocxe-
Ma MOHTUPYETCH NPAMO Ha MaTepuH-
CKYI0 nnaty, HemocCpefCTBEHHO Ha WH-
TEpecyoLLMiA HaC BbIBOA, a CBETOAMOA
MOXET ObITb BblBEAEH MOKUM LLHYPOM
Ha NepefHIo naHenb UM faxe B CO-
CE[HIOI0 KOMHaATY.

He3agencTBOBaHHbIE YCUNUTENN
Nerkvm OBMXEHWEM PYKW NpeBpaLlatoT-
CSl B TAKTOBbIE reHepaTopbl (CM. puc. 4),
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PucyHok 1. [opkmoueHMe HECKONBKUX
KOHTPOJIJIEPOB K ONHOMY CBETOAMOAY

PucyHok 2. Brewnuit Bup guogmoB lloTxu

PucyHok 3. CxeMa MNOAKJINYEHMUS
[ONONHNUTENBHOTO CBETOAMORA
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Pucynox 4. [lynBCOBHIf T'eHepaTop
Ha LM358

¥ NMOAKI0YEHHbIE K HUM CBETOAMOAbI BY-
BYT MOHOTOHHO MUraTb, UMUTUPYS pabo-
Ty cepaua.

Ha camom pene, cxema, npvBegeH-
Has B OMUCaHWK ONepaLMOHHOro ycu-
NNTENS, 04Y€eHb YCNOBHA, U BCE «BTOPO-
CTEMEHHbIE» 3NIEMEHTbI TUNa UNLTPOB
B Hel onyLeHbl. Bo-nepBbix, He Bcerpa
Ha MHTEePECYIOLLEM HaC BbIBOAe GyaeT no-
NOXUTENbHBIA YPOBEHb, MOSTOMY MOpS-
[OK MOJKITIOYEHUS «+» W «—» MPUXOQMUT-
Csl onpenensitb MO «Mo Hayke» (cBe-
PACb CO CXEMOMW), NMBO «3KCMEPUMEH-
TanbHO» (ECNW NOACOEAUHUTL Henpa-
BWUJIbHO, HUYETO HE CrOpMT, MPOCTO CBe-
Toamon mMopraTb He 6yaeT). Bo-BTOpbIX,
paboTa KOMMbIOTepa Nocne Takoro Bap-
BapCKOro BMeLLaTeNbCTBa PUCKYET CTaTh
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PucyHok 5. «[lpaBMiBHas» CXeMa MOAKIKNYEHMST KOHTPOJBHBIX

ceBeTognonoB or Intel

HeCcTabunbHON, TaK Y4TO Ha BbICOKMX Yac-
TOTax ee nysLle He MPUMEHATb.

MpaBunbHoe pelleHune (BbIgepHY-
TOE M3 CXEMbl HA MaTEPUHCKYIO nnaty
Intel 100 MHz Pentium(tm) Il processor/
440BX) BbIrnagunT Tak (cMm. puc. 5). Mpo-
BEPEHO — OHO paboTaeT v Ha 6oree BbICO-
KMX YacToTax, BnnoTb Ao Pentium-4.

OcHoBHo BCero cnyxuTt 4mn 74ALS08
(BOT cchbinika Ha JoKymeHTaumio: http://
www.standardics.philips.com/products/
als/pdf/74als08.pdf). 310 Tak Ha3biBae-
MbIn «Quad 2-input AND gate» (2-x Bxop-
HoOW M-BEeHTWIb, B KOIMYECTBE 4-X LUTYK
B OfIHOM KOpMyce) CO CBUTON Pe3uncTo-
POB U KOHAEHCATOPOB, MOAABMAOLLNX
nomexu. Kak u cnegyet n3 ero Hasa-
HWS, OH 06CNYXWNBAET BE «KOHTPOSIb-
HbIX» TOYKU, BbIBOAUMbIE HA OfNH-eOUHC-
TBEHHbIN cBeTOAMopA. Bee fetanu nerko
B35Tb C JI060M NNaTbl, Tak YTO Ha PbIHOK
WATU COBEPLLEHHO HEe06A3aTesNbHO.

[MaBHOe — 3anacTucb cBeToAMohaMu.
APKUMU U, XXenaTenbHO, pa3HOLBETHbIMM
(BNs yBennYeHns apkocT B J28 MOXHO
«BOTKHYTb» BbILLIEOMNMCAHHbIVA onepauy-
OHHBbIV YyCUNUTEND).

[iBa usera B ogHOM
Ha MHormx maTepuHCKux nnarax pacno-
NOXeH CBEeTOAMON, ropsLLMiA B paboyem
PeX1Me OfHWM LIBETOM, @ B XAyLlem —
apyrum. Ceetoguon, pacrnosioXeHHbIN
Ha NIMLEBOW NaHENN HEKOTOPLIX CUCTEM-
HbIX 6/10KOB, 00bI4HO BefeT cebs TOHHO
TakK Xe, Ho... «06bI4HO» 3TO eLLe He Bcer-
Aa (y ctapblX CUCTEMHbIX 6/10KOB BOO6-
LLie HUKOrga).

Ha camom pene aton 6efe nerko no-
Moyb! B 60nbLUMHCTBE Cry4YaeB faxe He
noHagobuTca Tporath nasnbHuk! Pac-

CMOTPMM TUMOBYIO CXEMY MOAKITHOYEHNS
POWER LED (cm. puc. 7).

Ha nnate (ON-BOARD) pacnonoxeH
nsyxuseTHbI (DUAL-COLOR) ceetopm-
of. 97O Takow crneumanbHbIi CBETOAMO/,
copepxaLyun asa LED B ogHOM thiakoHe.
BbI60p HY>XHOrO LiBETA OCYLLECTBAETCS
nonspHocTbto. MapannensHo ON-BOARD
LED pacnonoxeH CHASSIS POWER LED,
YTO B MEPEBOAE HA PYCCKMI A3bIK 03Ha-
4aeT «CBETOAMOL, BbIBEAEHHbI Ha KOp-
nyc». MiTak, Bce HeobXxoanMble NHrpeau-
€HTbI Y Hac yXe ecTb!

Cnoco6 Homep oauH — ybrpaem cTa-
pbll CBETOAMOL C IMLLEBO NAHENVW U CTa-
BUM Ha ero MecTo HoBbIi DUAL-COLOR,
KOTOPbI MOXHO B35ITb CO CTapoK nnartbl
unun B marasuHe. Bece! Tenepb oH 6ygeT
CBETUTLCS ABYMS pa3HbIMM LiBeTamu!

Cnoco6 Homep fBa — NOAK/0YaeM
K CTapoMy CBETOAMoAy elle OfuH cBe-

PucyHox 6. HDD-MHAMKATOp Ha CaMOM fJejle OTpaxaeT aKTUBHOCTh
Bcex ATA/ATAPI-yCTpOICTB

TOOMOA OPYroro LBeTa W Apyroi nonsp-
HOCTM (MMHYC 3TOrO peLleHns B TOM,
4TO NPUAETCH «AbIPABUTL» NULEBYIO Na-
HEIb, 4TO He eCTb XOPOLLO, @ BMPOYEM...
Tak Aaxe Kkpacusee).

Koraa nngumkarop nxer
HesepoaTHo, Ho ¢dhakT, HDD LED Ha ca-
MOM fiefie 0TobpaxkaeT aKTUBHOCTb LUK-
Hbl IDE n nogmurueaet nio6omy ATA/
ATAPI-ycTpoiicTBy (Hanpumep, DVD-
npusogy unn CD-ROM), 4yto BHOCUT An-
KYI0 nyTaHuuy B NpoLiecc 1 HepBupy-
€T Ha4YuHatoLMX Nonb3oBarenen, NHoOr-
fa faxe cpaloLmnx KoMnboTep B pe-
MOHT (CM. puc. 6). MpoTnB cxemoTex-
HUKW, KOHEYHO, He MonpeLLb, HO Mbl 3Ha-
€M KakK ObITb!

PasHocum HDD n CD-ROM/DVD-
ROM no pasHbim Lwnevicham (ecnu He coe-
nanu aToro cpasy), 6epeM B pyku nyny u,
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Pucynok 7. TumnoBasi cxeMa nomkioueHusi Power LED




BOOPYXMBLUXCb OMMETPOM, WLLEM, Kyaa
nget nutatowmin seisog IDE-LED (npo-
TUBOMOMOXHbIA TOMY, YTO MOAKIIIOYaeT-
¢l K Macce). PaHo nnm no3gHo Mbl «Bpe-
Xemcsi» B Mukpocxemy 74ALS08 unu He-
41O NoJo6Hoe en (CM. puc. 5). Akkypart-
HO Nepepes3aeM 2-i BbIBOL MUKPOCXEMbI
(unn oTnameaem ero, ynanss npunow oT-
COCOM UNM 06bIKHOBEHHON MEANLIMHCKOW
Urnowv — Urnbl AN KanenbHWUL, NPeanoy-
TUTESbHEE).

C atoro momeHta HDD LED 6ypet
nogMurmBath Tonbko ogHomy IDE-kaHa-
ny, Ha KOTOPOM pPa3MeLLieH XECTKWIA AUCK,
urHopwupys sTopor ¢ CD-ROM.

[maBHOe He nepenyTaTb KaHanbl!
Bnpoyem, aTOT npouecc nerko obpa-
TUM, U OTMasiHHbIA BbIBOJ MOXHO Mpw-
nasitb BHOBb.

Peanumauuns USB-nopros,
MbILIKU W KNaBuaTypbl
USB-nopTbl MpYT Kak Myxu, 0CO6EHHO
Korga K HMUM Yepes3 pa3BeTBUTESNb MOA-
KNo4aeTca HEeCKOMbKO MOLLHbIX yCT-
POWCTB, C KOTOPLIMU OHY YXXe He cnpas-
natoTea. K c4acTblo, Ha COBPEMEHHbIX
KomnbloTepax konudectso USB-nop-
TOB 06bIYHO JOCTWUraeT YeTblpex-Liec-
TV 1 CMepTb OFHOIO M3 HKX, 3TO, KOHEeY-
HO Xe, Tparegusi, HO BCe-Takn He mpu-
rosop. Ecnu matepuHckas nnata ewe
Ha rapaHTuM, MOXHO NOMbITATbCA OTHEC-
TV ee B PEMOHT.

PaccnepoBanue, npoBeeHHOE MHOM,
nokasano, 4to B nogasnsatwLLieM 601b-
LUMHCTBE CNy4aeB «rOPUT» HE cam MopT,
a NpPefyCMOTPEHHbIA MYAPbIMU KOHC-
TPYKTOpamm NniaBKuii NPefoxXpaHuTenb,
KOTOPGbIA NIErko HamTU, ecnn ABUraTbCs
BAOJb NEeYaTHOW MarucTpanu ot nepeo-
ro BoiBoga USB-passvema (VCC) B rny-
6UHY MaTepuHckon nnatel. MNpegoxpa-
HUTENb 0603HaYaeTCs NaTUHCKOW BYKO-
BOM F 1 no 06bIKHOBEHWUIO COCELCTBY-
€T C pe3ncTopamMm v KOHAeHcaTopamm
(cm. puc. 8).

[pO3BOHNTE €r0 OMMETPOM — €Cnut
OH MOKaxeT 06pbIB, C HEKOTOPLIM pUC-
KOM NMpefoxXpaHnTesib MOXHO NPOCTO ne-
PEMKHYTb, XOTS NpaBWIIbHEE 3aMEHUTb
€ro TakvM Xe TOYHO WY aHaNorMYHbIM,
paccuuTaHHbiM Ha Tok 1,5-2,0 A. Yalle
BCEro Nocne 3ToN HECMOXHOM onepauum
USB «oxuBaet».

AHanorvyHble NpefoxpaHuTenu 3a-
LUMLLIAIOT MbILLb W KNaBuaTypy OT Henpa-
BUIbHOIO BKITIOYEHMSA U €LLe KOoe OT Ye-
ro (cm. puc. 9).
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PucyHox 9. ﬂpenoxpaﬂwrenn, OXpaHsWlMe KJIaBMaTypy U Mbllb

Kak-To pa3 oguvH MOW 3HAKOMbIN
BK/IOYUN CTapbIN-CTapbIv OXXOWCTYK, OC-
TaBLUMICA OT KoMMbloTepa ZX-Spectrum,
B kKnasmatypHblii DIN-passem. [lyman
nourpats! Mourpatbe He MONY4UNOCH,
a Knasmartypa, yBbl, ymepna. K cyac-
Tht0, NPEAOXPaHNTENb MNPUHSAN BECh yaap
Ha ceba (HoMuHanbHbIN Tok 1,35 A),
nocne 3aMeHbl KOTOPOro KnaeuaTypa
oXwuna, u KomnbloTep 3apaborarsn, kak
HOBbIN!

3aknioyenne
CTpax nepef, CNOXHON TEXHWUKOW chep-
XWBaeT NopbIBbI TBOPYECTBA, U 6OMb-

LUMHCTBO M3 HAC NPeanoYnTaeT Bbikna-
OblBaTb 1EHbIM 32 FOTOBOE YCTPOWCTBO,
Laxe ecfim ero MOXHO cobpatb caMo-
cToATenbHo. Ho naneko He Bce HEOOXO-
OUMble HaMm yCTpoOWCTBa MpeacTaBne-
Hbl Ha PbIHKE.

Mpon3BOAUTENN OPUEHTUPYIOTCS
Ha MacCOBbIA PbIHOK, MakCMMabHO
YHUMLMPYS HACTOMbHbIE KOMMbLIOTEPSI
 cepBepa.

MoTpe6HOCTM OTHENbHBIX NMONb30Ba-
Tenen UrHOPUPYHOTCS, HO 3MIEKTPOHUKA
He CTOUT Ha MecTe, 1 gopaboTaTb «hup-
MeHHoe» 060pyfoBaHMe CO6CTBEHHLIMM
cunamm BnosiHe peansHo! @



