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Kak pa3o0Oparbcsl B HACTPOHKaX KOMIIBIOTEPA, KaK HE pacTepsAThCs Cpen
MHOTOYMCcIeHHBIX mapameTpoB BIOS, Kak yBeJMUUTh TPOU3BOAUTETLHOCTh
KOMITBIOTEPA U TIPH 3TOM COXPaHUTh CTAOMIBHOCTD €r0 padOoThI, KaK pa30rHaTh
KOMITBIOTEDP U 3aUeM 3TO HYKHO — 000 BCEM 3TOM JIETKO, JOCTYITHO W JJAKOHWUYHO
HarncaHo B gaHHo# kHure.Cucrema BIOS MHOrnM nosb30oBartensaM KakeTcs
CJIO’KHOM M HEMOHATHOM, HO Oylarofapst 3TOMY M3JaHUIO BBl OBICTPO HAYIHUTECH C
Hell paboTtaTh U cMokeTe 3(pPeKTUBHO HACTPOUTh KoMIbioTep. KHura paccuntana
Ha HAYMHAIOIINX TOJIb30BaTesIel, HO M JIIOOUTEIN KOMITHIOTEPHBIX SKCIIEPUMEHTOB
HAUIyT 1151 ceOsl MHOTO MHTEPECHOTO.
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IOpunn HukosaeBsunu 303yJ1s1
ToHkas HacTpoNKa KOMIbIOTEPAa
¢ nomombio BIOS. Hauaun!

BBenenne

IlepcoHasbHble KOMIBIOTEPBI TPOYHO BOIUIM B HAIY KM3Hb U YCIIEIIHO UCIIOb3YIOTCS MUJI-
JIMOHAMM JIIOZIeH 17151 paboThI M OTAbIXa. Be3ycloBHO, KaX bl XOUeT, YTOObI €ro KOMIbIoTep pado-
TaJ1 OBICTPO M HA/IEKHO. IJ151 TOro NeproAMYECcKH HY)KHO 00paIarhes 3a IOMOMUIBIO K TEXHUYECKAM
CIIEIMAIMCTaM, HO BCE MOXKHO C/IeJIaTh U CaMOMY.

JlelicTBeHHast HACTpOIKa KoMIbloTepa HeMblciuma 0e3 nporpammMel BIOS, kotopast orBevaer
3a 3aIyCK KOMIBIOTEpa M YCTAaHOBKY MapamMeTpoB obopynosanusi. [Iporpamma BIOS muOrMM moss-
30BaTessIM KakeTcsl CJIOKHOM M HETIOHSATHOM, HO C TIOMOILBIO 9TOW KHUTH Bbl OBICTPO HAYUUTECH C
Hell pabortarh 1 cMoskete npumeHaTs BIOS 111 3¢hpeKTHBHON HaCTPOMKK KOMITBIOTEPA.

W3nanue npeiHa3HaueHo U1 IIMPOKOTO Kpyra YuTaTesiel, JKeaalomx Jerko 1 ObICTpo pa3o-
Oparbcs B npuHimnax padorel BIOS m HayuMThcsl HacTpauBaTh KOMIBIOTEP C €€ MoMolbo. s
paboTHI C KHUATOM He TpeOyeTcs CrielMaibHBIX 3HAHWM, JOCTATOYHO 00J1a/1aTh HaBBIKAMH T10JTb30Ba-
TeJsl B cpejie olepaloHHOi cuctembl Windows 1 MMeTh o0llee npejcTaBieHre 00 YCTPOCTBE U
paboTe KoMIbIOTepa.

C nomouibio KHUTY Bbl CMOKETE CAMOCTOATENIHO HACTPauBaTh OCHOBHbBIE KOMITIOHEHTBI KOM-
IBIOTEPA: TPOLIECCOP, CUCTEMHYIO IUIATy, aMATh, BUACOATANTEP U T. A. JTO MO3BOJIUT BaM CyIIE-
CTBEHHO YBEJIMUMTH MPOM3BOIUTEILHOCTh CHCTEMBI MPU COXPAaHEHUH ee CTAOMJIBHOCTH. A JoOu-
TEJIM SKCIIEPUMEHTOB TOJTyJaT peKOMEHIAINH, Kak 3(PPEeKTUBHO, a IJIaBHOE — Oe30MacHO, pa30rHaTh
KOMITbloTep. Bbl HaiiieTe cBejeHus1 O HACTPOIMKE M YCKOPEHUH CaMOro COBPEMEHHOTO «KeJle3a» Ha
MOMEHT BbIxoJa KHUrH (Hanpumep, npoueccopos Intel Core 13/5/7 1 AMD Phenom II/Athlon II).
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OT u3aareiLCTBA

Bamm 3amevanus, npenjiokeHusi, BOIPOCH OTIPABJSANTE MO aApecy NIEeKTPOHHOH MOYTHI
gromakovski@minsk.piter.com (u3garenbcTBO «I1utep», KOMIBIOTEPHAS peAAKIMA).

Me1 Gynem paipl y3HaTh Baile MHEHue !

Ha caiite m3narenbctBa http://www.piter.com Bbl HaiigeTe nmoapoOHy0 HH(POPMAIIMIO O HAIIHMX
KHUTax.
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I'nasa 1
Oo11ee ycTpoOHCTBO KOMIILIOTEPA
[Mpesxze yemM NpUCTYUTh K M3ydeHuio napamerpos BIOS, crneyer Onmike MO3ZHAKOMUTBCS C

YCTPOWCTBAMU, HAXOASIMMUCS B CUCTEMHOM OJIOKE KOMITHIOTEPA, M C MX B3aUMOJICHCTBUEM MEXIY
CO0O011.
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YTo HAXOUTCSA BHYTPH CHCTEMHOT0 0JIOKa

BHyTpH cucteMHOro 6J10Ka HaXOASITCS YCTPOWCTBA, NMpeJHA3HAYCHHbIE /11 00pabOTKU U Xpa-
Henus1 uagopmarmu (puc. 1.1). B 3aBrcMMocTH OT KOH(UTYpaluy KOMITBIOTEpa OHM MOTYT OBITh
Pa3IMYHBIMU, HO B OOJIBIIMHCTBE CTy4aeB B KOMITBIOTEPE MPHUCYTCTBYIOT CJIEAYIOIIME YCTPONCTBA.

(] Baok nutaHus. BeipabaTbiBaeT CTaOMIM3MPOBAHHOE HAINpPSsKEHUE JUISl NMUTAHUS BCEX
YCTPOMCTB, HAXOISIINXCS B CUCTEMHOM OJIOKE.

[] CucreMHas, njiM MaTepHHCKasi, miara. bazoBoe ycTpoilcTBO KOMIIbloTepa AJsl yCTa-
HOBKM IIPOLIECCOPA, ONEpaTMBHOM NMaMATH U IuiaT paciuupenus. K Hell moakimoyaoTcs ycTpoicTBa
BBOJIa-BBIBO/IA, IMCKOBBIE HaKonuTeau u ap. CucteMHas riata oOecrieunBaeT UX B3aUuMOJICHCTBHE,
UCTIONB3YS CIIEIMAIbHBIN HA0OP MUKPOCXEM CHCTEMHOM JIOTHKH, UIIU 2UNCem.

[ IIpoueccop. «Ceprriie» KOMIBIOTEPA, CIIYXKUT 1T 00pabOTKN MHGOPMALIAYU TIO 3aJaHHOU
IIpOrpamme.

[ OnepaTuBHasi naMAThb. Vcrionb3yeTcs 1y1st pabOThl ONEPAIIMOHHON CUCTEMBI M TIPOT PAMM,
a TaK:Ke JJIs BpEMEHHOIO XpaHeHusl TeKyIUX AaHHbIX. OHa BBINIOJIHEHA B BUJIE MOIYJIEH, YCTaHOB-
JIEHHBIX Ha CUCTEMHYIO IIaTy, U MOKET XPaHUTh MH(POPMALMIO TOJIBKO MPY BKJIIOYEHHOM IUTAHUU.

(] Bugeoagantep. Ciayxut 11 (GOPMUPOBAHUS M300paKeHUs, KOTOPOE TIOTOM BBIBOJHTCS
Ha MOHUTOP. OOBIYHO BBHIMIONHSETCS B BUJIE TUIATH PACIIMPEHHUs], HO MOXET ObITh BCTPOEHHBIM B
CUCTEMHYIO ILJIaTy.
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Bnok nutaHma  Cuctemuan nnata [pueog DVD-RW

Buoeoapantep XecTewid avck  Owuckoson

Puc. 1.1. CucremHbIi 6JI0K TUITMYHOTO MIEPCOHATLHOTO KOMIIBIOTEPA

O ZKectkmii quck. OCHOBHOE YCTPOWCTBO ISl XpaHeHH s HH(OPMAIIU B KOMITBIOTEpE.

(] IuckoBox mJsi auckeT. [IpucyrctByer B OOJBIIMHCTBE KOMITBIOTEPOB MPEXHUX JIET
BBIITYCKa, HO B HOBBIE KOMITHIOTEPHI OOBIYHO HE YCTaHABIMBAETCS KaK ycTapeBlMid. Bmecto nucko-
BOJIa MOXKET IIPUCYTCTBOBATh YCTPOWCTBO 7151 uteHus flash-kapt (kapopuaep).

(] IpuBoa CD wiu DVD. Komnakt-aucku u DVD mypoko UCHomb3yI0TCcs A Tiepeiavud U
XpaHeHus1 THGOpMAaLMY, IO3TOMY IPUBO/IBI €CTh MIOUTH B KA A0M KOMIIBIOTEPE.

[ IlaaTel pacmupennst. [Ipy He0OXOAMMOCTH B CUCTEMHBIN OJIOK MOXHO YCTAHOBUTH JIOTIOJ-
HUTEJIbHBIE YCTPOWCTBA, BBHIIIOJIHEHHBIE B BUJE IUIAT WM KapT paciuupenusi. [lpumepamu Takux
YCTPOICTB MOT'YT OBITh MOJIEMBI, CETeBbIE IIAThI, TB-TIOHEpHI U Ap.
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IIpoueccop 1 ero mapamMmeTpbl

CoBpeMeHHBII MPOIIeCCOp — 3TO MUKPOCXeMa C HECKOJIbKUMHU COTHSIMU BBIBOJOB, KOTOpas
YCTaHABJIMBAETCS B CIIEIMAIBHBINA pa3beM Ha CUCTEMHOM TIIaTe; CBEpPXy Ha HEM 3aKperuIsieTcs] paiu-
aTop ¢ BEHTWJISITOPOM JIJIsl OXJIAXKICHUs (Ero Takke Ha3blBaIOT Ky.epom). B cOBpeMEHHBIX KOMITBIO-
Tepax MOTYT UCIOIb30BAThCS IPOLIECCOPHI MTPOU3BOICTBA IBYX KOMIIAHHA.

L] Intel. Boimyckaer npornieccopsl noa Mapkamu Pentium, Celeron, Core 2 Duo/Quad, Core
13/5/7 u np.

(] AMD. OcHoBHble Mapku 310l (pupmbl — Phenon, Athlon u Sempron.

Kaxpmast Mmonenb mporieccopa yCTaHaBIMBAETCsl B pa3beM COOTBETCTBYIOIIETO THIIA C OIpeie-
JIEHHBIM KOJIMUECTBOM KOHTAKTOB. Hrke mprBeieH nepeveHb MoIyJIsipHbIX MPOIIECCOPHBIX Pa3beMOB
TMOCJIETHETO AECATUIICTHS.

L] Socket 478 — miia Pentium 4, Celeron.

LILGA 775 — piis Intel Core 2 Duo/Quad, Pentium 4/D/E/Dual-Core, Celeron D u HekoTOpbIX
JIPYruxX MOJEJeN.

[ LGA 1366 — g Intel Core 17.

[J LGA 1156 — gnsa Intel Core 13/5/7.

L] Socket A (462) — nyis Athlon XP, Duron 1 HEKOTOpbIX Moziesieit Sempron.

L] Socket 754 — nnst Sempron, Athlon 64.

L] Socket 939 — mia Athlon 64/FX/X2.

L] Socket AM2 — myist Athlon 64/FX/X2, Sempron u npoiieccopoB Phenom.

[ ] Socket AM3 — nyist Phenom I1/Athlon I1. ITpoueccopst mist pazbema AM3 MOXHO Takke
YCTaHOBUTH B pazbeM AM?2, HO He Ha0OOPOT.

Pabota mporieccopa 3akiovaeTcs B MOCe0BaTeIbHOM BHITIOTHEHIH KOMAaH/I M3 ONepaTUBHOM
naMsTy. Yem ObICTpee MPOIECcCOp BHITOMHSIET KOMaH/Ibl, TEM BBIIIE TIPOU3BOAUTEIHHOCTh KOMITBIO-
Tepa B 1iesioM. CKopocTh padoTHI poLieccopa 3aBUCUT OT HECKOJIBKUX MapameTpoB. PaccMoTpum ux.

[] TakToBast yactora. [lapamerp, MOKa3bIBAIOIINIA peasibHYI0 YacTOTy paboTHI siipa mpoliec-
copa, Kotopast MOeT cocTaBisaTh 1,5-4 ['Ti. TakToBasi yacToTa onpeessieTcsi yMHOKEHHEM BHEIlI-
Hel, Wi 6a30BOM, YaCTOTHI Ha OIPe/IeIeHHBIN KOI((PUITUEHT.

[Mpoueccopst Intel Pentium u Core 2 ucronb3yioT 1yt 0OMeHa JaHHBIMU C APYTUMH YCTPOU-
creamu 1mmHy FSB (Front Side Bus), yacrora kotopoii siBisiercst 6a3oBoi [y1s1 mporieccopa. Hampu-
mep, miporieccop Intel Core 2 Duo E6600 ucnions3yet yacrory FSB 266,6 MI'it (1066 MI', eciu
yUYeCTh YEeTBIPEXKPAaTHOE YMHOXEHHUE IpU Tiepeadye JaHHBIX) U MHOXKHUTENIb 9, B pe3yibTare 4ero
TakToBas yactoTta paBHa 2400 MI 1.

B coBpemenHsbix nporeccopax AMD s cBsi3u nmpoueccopa ¢ YUIICETOM IMPUMEHSIETCS IIIMHA
HT (HyperTransport), a B Intel Core 13/5/7 — mmmna QPI (QuickPath Interconnect). B sTux cucremax
JUIsl yCTAHOBKM 4acToThl mporieccopa v yactotsl bl QPI (HT) ucnons3yioTest oTaenbHbie MHOKY-
TEJIH.

[] KommuecTBO siep. [ToCKOIbKY TaKTOBBIE YaCTOThI COBPEMEHHBIX IMPOIIECCOPOB MPUOIH-
3WINCH K (PU3UUECKOMY TIpeey, AJIsl OBBIICHHU S UX TPOU3BOJUTEBHOCTY PUMEHSIETCS] O0beIu-
HEHHE HECKOJIbKMX IMPOLIECCOPOB B OIHOM Kopryce. Ha MOMEHT HamucaHusi KHUTH TPOLIECCOPBI C
OZIHUM $IIpOM (OJHOSIIEpHbIE) YCTAHABIMBAINCH TOJIBKO B CAMBIE JICIIIEBbIE CUCTEMBI, a B OOJIBIITNH-
CTBE HOBBIX KOMITBIOTEPOB UCIIOIB30BAJICH MTPOLIECCOPHI € 2-4 sippaMu. B Onvkaiiimx riaHax mpo-
M3BOAMTENIEN — BBIITYCK IECTH— ¥ BOCBMUSIIEPHBIX MPOIIECCOPOB.

[ BuyTpeHHsisa apxutektypa. CoBpeMeHHbIe MTPOIeCCOPhl YMEIOT BBITIOMHSATh 32 OIUH TaKT
Cpa3y HEeCKOJbKO KOMaH]I, M 3TOT MOKa3aresb MOCTOSHHO yBeanmuuBaeTcs. [Ipyu ogMHAKOBBIX 3HaA-
YEHUSIX TAKTOBOW YacCTOTHI U KOJIMYECTBE sIEp MPOIECCOpPBI ¢ Oojiee COBPEMEHHON apXUTEKTYpPOil
OymyT paborath ObicTpee. Hanpumep, omHossnepHbiid mporieccop Celeron 420 ¢ TaKTOBOM 4acTOTOM

10



FO. 3o3yns. «Tonkas HacTporika kommbiotepa ¢ momorbio BIOS. Hauamm!»

1600 MTI'tt paboTaeT nmpuOIM3UTETHHO B JIBa pa3a ObicTpee crapbix momeneit Celeron ¢ yactotamu
1700-2000 MI .

[] O6bem k3m-namMaTtu. [Iporeccop padoraer 3HAUMTETBHO OBICTpee, YeM OrepaTUBHAS
naMsITh, ¥ TIPA OOpaIleHNH K Hell TpoLieccopy MPUXOIUTCS HEKOTOPOE BPeMsl MPOCTAMBaTh B OXKH-
IOaHuM pe3ynbTata. YToObl CHU3UTH POCTOM, HEMOCPEICTBEHHO Ha KPHUCTAJLJIEe TIPOLIeccopa yCTaHaB-
JMBaeTcs HeOOJBIIOW 00beM OYeHb OBICTPOW TTAMSTH, HA3BIBAEMOU KIUUNAMSINGIO.

CoBpeMeHHBIE TPOIECCOPbl UMEIOT IByX— HJIM TPEXypPOBHEBYIO OPraHU3aINI0 MHTETPUPOBaH-
HOH Kam-namsit. Kamr-namsats neporo ypoBHs (L1) oGnaaetT HauBbICIIIEN CKOPOCTBIO M HEOOIIb-
mmM oobeMoM (00buHO 16-128 Koaiit). Ksm-namsare Broporo ypoBHsi (L2) xapaktepusyercs
HECKOJIBKO MEHBIITNM OBICTPOJICHICTBHEM, a ee 00beM MOXET COCTaBJIATh OT 128 KbalT 10 Heckosb-
KHX MeradaiT, B 3aBUCIMOCTH OT MOJIEJIY Iporieccopa. B HEKOTOPBIX MOIEISAX UMEETC s TaKKe KIIII-
namsTh Tpetbero ypoBus (L3), nanpumep, AMD Phenom II nmeer kam L3 o6bemom 6 Moaiit, a
Intel Core i7 — 8 Moaiir.

[Tpu MapKupOBKE COBPEMEHHBIX ITPOIIECCOPOB OOBIYHO YKA3bIBAIOT HA3BAHUE MOJIENH, TI0 KOTO-
POMY MOKHO OTpeJeUTh MPUHAIEKHOCTD MPOIIeccopa K OMpeeIeHHOMY CEMENCTBY, KOJIMYECTBO
sanep 1 Homep Mozaenu. Hanpumep, mapkuposka AMD Phenom II X4 945 o3nauaer npoueccop
upmbsr AMD cemeiictBa Phenom I, koTopblii siBiisieTcs 4eThipexbsigepHbIM (X4) U UMeeT HoMep
mozenu 945. I1pu ncrnonp30BaHMy PaCIIMPEHHON MAPKUPOBKU MOTYT YKa3bIBAaThCS IOTIOTHUTEIbHbIE
napaMeTphl, HAPUMEP THIT pa3beMa JUis ycTaHoBKH, yactota FSB/QPI/HT, o6beM Kammmamsty u 1p.

INPUMEYAHUE

[maBHBIM MapamMeTpoM MPOLECCOPOB MPEKHUX JIET BBITYCKA ObLIa TAKTOBAS
YacToTa, KOTOpasi U SIBJISIaCh OCHOBHBIM 0O003HaueHneM mofenu. Kommnanuss AMD
TaKKE€ MCIIOJIb30BajIA Il MAapKUPOBKM HE (PAKTUYECKYI0 4acTOTY, a YCJIOBHBII
peuTuHr npoussoauteabHocTy. Ho B nocnennee Bpems u Intel 1 AMD ykasbiBaior
B MapKHUpPOBKE MPOCTO HOMEpa MOJEJIEN, 10 KOTOPBIM HEJb3sl CPABHUBATh CKOPOCTh
padOTHl pa3IMUHBIX TPOIIECCOPOB.

B coBpemeHHBIX Ipolieccopax TakKe UCIHONIb3YIOTCS AONOMHUTEbHbIE (DYHKLIMH U TEXHOJIO-
T'H, PacIIMPSIOLIIE BO3MOKHOCTH ITPOLIECCOPOB:

(] nnst pa®oTHI ¢ MyJIbTUMEIMA M OOJIBIIMMU OOBEMaMM JAHHBIX UCIONb3YIOTCS TEXHOJIOTUU
3DNow!, MMX, SSE, SSE2, SSE3, SSE4;

(] a1 3amMThl OT HEKOTOPBIX BUPYCOB B Iporeccopax AMD npumensiercs texnonorus NX-
bit (No Execute), B mpoueccopax Intel — XD (Execute Disable Bit), a B HOBbIX mpouieccopax Intel
nosiBuiiach TexHosorus oezomnacHoctu Intel Trusted Execution (TXT);

L] 11t cCHUGKEeHU S SHepronoTpedieHus cymectByloT TexHonoruu Cool'n'Quiet (B AMD), TM1/
TM2, C1E, EIST (8 Intel);

(] ns BbInoHeHUs 64-OUTHBIX MHCTPYKLMiI uctions3yercst AMD64 umn EMT64 (Intel);

L] i yBeJIMueHUsl MPOU3BOAUTEIBHOCTH IIPU UCHOJIb30BAaHUM BUPTYaJIbHBIX MAILMH ITPUMe-
HSIOTCS1 TEXHOJIOTMU anmnaparHoit Buptyaimzauud AMD-V u VT(Intel);

[] ¢ momorsio TexHonoruu Hyper-Threading (HT) nekotopsie mporieccops Intel Pentium 4 u
Core 15/7 MOTyT BBIIOJIHSATD JABa MOTOKA KOMaH[l OJHOBPEMEHHO;

[ rexnonorus Intel Turbo Boost mo3BosisieT aBTOMaTH4eCcKy MOBbIIATh padOYyI0 YaCTOTY MPO-
ueccopos Core 15/7 B 3aBUCHMOCTH OT Harpy3KH.
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CucreMHas 1mjara 1 YuIceT

HawnOoree BaxHbIe KOMIIOHEHTHI KOMIIBIOTEPA PACTIONAraloTCsl Ha CMCTeMHoOM 1uiate (puc. 1.2).
OcHoBa M000W CUCTEMHOW TUIATBl — YMIICET, TO €CTh HAOOp MHUKPOCXEM, KOTOpPbIE 00ECTIeUnBAIOT
B3aUMOJICHICTBHE MeEXKJIY IPOIECCOPOM, MaMSThIO, HAKOMWTEISIMA M JAPYTMMHU yCTpoWCTBamMu. B
€ro COCTaB BXOJAT JBA OCHOBHBIX UMIIA, KOTOPbIe OOBIYHO Ha3hIBAIOTCS ceseprbim (Northbridge) u
rooicuwim (Southbridge) mocmamu. B auricerax nyist mporeccopoB Intel ceBepHBIH MOCT 0003HaYaeTCs
MCH (Memory Controller Hub), a 1ox#b1it — [CH (Input/Output Controller Hub).

Cnotel Mukpocxema Bartapedka Paawem nutadyva  Pasbem ons yeTAHOBKA
LI HE! BIOS MMTaHMS CHMETEMHOR NNatel  npoueccopa (LGA 775)
PCI CMOS 1 yacoe

_-— a 4 BLELRE |
= e . L3

Mopr IDE  Moprwel kA Pastem CopepHed Passemel 408 YyCTAHOBEW
Serial ATA moct PCI Express1Bx MOCT ONERATUBHOR NamaT

Puc. 1.2. Cucremnas ruiara

OcHoBHasl 3a/1a4a CEBEPHOTO MOCTa — 0OECeUYHTh CBSI3b MPOILIEccopa C ONEPaTUBHOM Mamsi-
ThIO, BUAIGOCUCTEMOM U IPYTUMU YCTPOUCTBaMU. [laHHBIE MEX Y MPOLIECCOPOM U CEBEPHBIM MOCTOM
MepeIaloTCsl ¢ IOMOIIBIO CIIEIIUATBHOM IIUHBI, KOTOpasi MOXKET UMETh CIIEAYIOIIe HA3BaHUS:

[ ] FSB - B cucremax Ha 6a3e nporeccopos Intel, kpome Intel Core i3/5/7, a Takke B CTapbix
cucremax AMD;

] QPI — B cucremax Ha 6a3e Intel Core 13/5/7,

[ JHT — Bo Bcex cOBpeMeHHBIX crcTeMax Ha 0a3e mpoiieccopoB AMD.

B uuncerax ana nponeccopoB Intel Core 13/5/7 u Bcex coBpemMeHHbIX mpoueccopoB AMD
KOHTPOJIJIEp OMepaTUBHOM MaMSTH UHTETPUPOBAH HETIOCPEACTBEHHO B MPOLIECCOP, & CEBEPHBIN MOCT
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BoINosIHsEeT (pyHKIMK KoHTposiepa PCI Express. [Tockonbky ceBepHblil MocT umrceToB st Core
13/5/7 yxe He BbINONHsIET (PYHKIMIO KOHTpOJUIepa MaMsITH, ero Ha3BaHue Obuio cMeHeHo Ha IOH
(Input/Output Hub), a B HEKOTOPBIX HOBBIX YHUIICETaX OH BOOOIIE OTCYTCTBYET.

HO:xHBII MOCT CBSI3aH C CEBEPHBIM C ITOMOIIBIO CIIEIIMATBHON IIMHBI, & €r0 OCHOBHAS 3ajaya —
yIpaBJIeHUE Pa3IMYHbIMU NepU(pEPUIHBIMU YCTPONCTBAMU. BOJIBIIMHCTBO KOHTPOJJIEPOB Nepude-
PUIHBIX YCTPOWCTB UHTErPUPOBAHO HETTOCPEACTBEHHO B I0:KHBIN MOCT. BOT (DyHKIIMOHAJIBHBIN COCTaB
TUIHUYHOTO 10KHOTO MOCTa:

L] kouTpomnep Serial ATA/RAID;

L] kontpomnep IDE;

] KOHTpOJLIEp AUCKOBOJA;

(] kontpomnep muH PCI u ISA;

[ ] USB-kouTposep;

(] KOHTpOJIEpH! IOPTOB BBOJA-BHIBO/IA.

B cocrage 105kHOro MocTa MOT'YT IIPUCYTCTBOBATh 3BYKOBOM KOHTPOJUIEP U CETEBOM MHTEPENiC,
HO HEPEJKO 3TU YCTPOWCTBA BBHIMOJIHSIOTCS B BUJE OTAEbHBIX UYMIIOB HAa CUCTEMHOM Tuiare. Kpome
TOTO, I03KHBI MOCT B3aumogencTByet ¢ mukpocxemamu BIOS 1 CMOS. Bo MHOrMX COBpeMEHHBIX
yurncerax Mukpocxema CMOS uHTerpupoBaHa B COCTaB I0:KHOTO MOCTA.
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OneparuBHass NaMATh

Onepamuenasi namsims — OAWH U3 BAKHEHIIINX KOMIIOHEHTOB CUCTEMbI, OHA HEOOXOAUMA TSt
PabOTHI OTePAIIMOHHON CHCTEMBI U TIPUJIOKEHUH, 17151 00paOOTKU U BPEMEHHOTO XpaHEHHUsI JaHHbIX.
JI7151 oniepaTBHOM MTaMSITH MOKET UCTIONb30BaThesi 0003HaueHre O3Y (onepaTtrBHOE 3alIOMHHAIOIIEE
ycrpoiictBo) wim RAM (Random Access Memory — maMsTh ¢ IPOU3BOJIbHBIM JOCTYIIOM).

Bo Bcex coBpeMeHHBIX KOMIBIOTEPAX MCIIONb3YETCs TaK Ha3blBaeMasi OUHAMUUECKAsl TIAMSITh,
wm DRAM (Dynamic RAM); nogo6Hoe 0603HaYeHrne MOKHO BCTPETUTh B HA3BAHUSX HEKOTOPBIX
napametpoB BIOS. [lunamudeckast mamsTh ObIBA€T Pa3IMYHBIX TUIIOB, HO B MOCJIEAHUE TOIbI TIPH-
MEHSIOTCS CIIeIyIOLIHE.

L] SDRAM (Synchronous DRAM). D1oT THUIl TaMATHU UCIIOIb30BAJICS B YK€ YCTapPEBLIMX
cucreMax kJacca Pentium I/II/III u B aHasiornuHbIX Mozensx ¢ npoueccopamu AMD.

[ 1 DDR SDRAM (Double Data Rate SDRAM), uam npocto DDR. B otimune ot oObraHOM
SDRAM, B DDR 3a onuH TakT repegaeTcs J1Ba MakeTa JaHHBIX, I0O3TOMY JaHHAs MaMATh padoTaer
B JIBa pa3a ObicTpee. DTOT TUM MAMATH MPUMEHSUJICS B CHCTeMax Ha 0a3e rmporeccopoB Pentium 4/
Celeron u AMD Athlon/Sempron.

[ 1 DDR2. Dta namATh siBIsieT coO0M AajbHeliee pa3sutue Texnonorun DDR: B Hell 3a cuer
YCOBEPILLUEHCTBOBAHUSI BHYTPEHHEHW apXUTEKTYpbl MOMYS JOCTUTAETCSl YK€ YEThIPEXKPATHOE yBe-
JTU4YeHue o0beMa MepeiaBaeMbIX JAHHBIX 32 OJMH TakT Mo cpaBHeHMI0 ¢ SDRAM. IMamsarts DDR2
UCMOJB3YeTCsl B cucTeMax ¢ nporieccopubiMu pazbeMamu LGA 775 (Intel Pentium 4, Pentium Dual-
Core, Core 2 Duo/Quad u 1. 1.) u AM2 (AMD Phenom/Athlon/Sempron).

(] DDR3. [laHHblil cTaHJApT IpeaycMaTpuBaeT Nepeady yKe BOCbMM IAaKETOB JaHHBIX 3a
TaKT W UCIIOJIb3yeTCsl B KOMIIbIOTEpax Ha 6a3ze coBpeMeHHbIX mporieccopoB Intel Core i13/5/7 (LGA
1366/1156) 1 AMD Phenom II/Athlon IT (AM3).

OneparvBHasi MaMsATh BBINOHsIETCS B BUAe Monyieid DIMM — HeOONMbIIMX TUIaT ¢ HECKOJb-
KUMM YUIIAMM TIAMSATH, KOTOPbIE YCTAHABJIMBAIOTCSI B COOTBETCTBYIOLIME Pa3beMbl HA CHUCTEMHOM
miate (puc. 1.3). Moaynu pa3iuyHbIX TUIIOB HECOBMECTUMBI MEK/Ty COOOM, a UX KOHCTPYKITUS pa3-
JIMYAETCS1 MECTOM PACHOJIOKEHUS KIIIOYEBOTO BBIPE3a.

CkopocTb paOOTHI ONIEPaTUBHOW MaMATH B OCHOBHOM 3aBHCHT OT TUIa MOIYJEW U UX TaKTO-
BO YaCTOTBI. DTU NTApaMeTPbl MOKHO y3HATh U3 0003HAUECHHUST MOAYJIsl, HAIIPHUMED, MOILYJIb TTAMSITH
DDR?2 ¢ gacroroit 800 MI'ti o603Hagaercss DDR2-800. BmecTo TakTOBOM 4acTOTHI MOXET yKa3bl-
BaThCsl MIPOITYCKHAsA CIIOCOOHOCTh B MbaiT/c, u 10T e Momyib DDR2-800 MoxkeT ObITh MapKUpO-
BaH Kak PC2-6400 (B 60JBIIMHCTBE MOMYJIEH MPOITyCKHAs CIIOcOOHOCTH B 80 pa3 Gosbliie TAKTOBOM
YacTOTHI).
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IHInan!

Hecomuennoe npenmytiectBo I[TK — oTKpbiTast apxuTeKTypa, NO3BOJISIONIAs] B IIMPOKUX TTpe-
Aenax U3MEeHsITh KOH(UTYpalMI0 KOMITBIOTEpa, aIaliTUPYs ero AJIsl pelieHus ONpe/Ie/IeHHbIX 3a/1a4.
Jlsis1 3TOro Ha CUCTEMHOH TulaTe ecTh nepudepuitHasi IMHA ¢ HECKOJIBKUMU pa3beMaMu, B KOTO-
Ppble MOXHO BCTaBJISATh HEOOXOOMMBIE TUIAThl paciipenusi. CyniecTByeT HECKOJIBKO OCHOBHBIX THITOB
IIIVH.

L/ ISA (Industry Standard Architecture). bouta eauHcTBEHHON NeprdepritHON IMHOM 151
komibioTepoB 1980-x rogos, B 1990-x cymectBoBaa napauiensHo ¢ mmHoi PCIL. B coBpemMeHHbIX
IU1aTax pa3beMoB IIMHBI ISA yxe HeT.

[ PCI (Peripheral Component Interconnect). Pazpadorana B 1992 rogy xommnanwueit Intel
U151 3aMeHbl MeTeHHOM Hbl ISA. Tloxaiyil, HanOonee BaKHOE ee MPEUMYILECTBO — MO/IEPKKa
texHosoruu Plug and Play, no3Bossiioiiieit aBToMaTUueCKM HACTpauBaTh BCE MOAKIIOYAEMbIE YCTPOI-
crBa. HecMOTpsi Ha TIOUTEHHBI BO3PACT, pa3beMbl STOU MIMHBI MPUCYTCTBYIOT M HA COBPEMEHHBIX
iaTax.

L] AGP (Accelerated Graphics Port). CxopoctHoil BapuanT muHbl PCI, cnienpanbsHo ontu-
MU3UPOBAaHHBIN /17151 paOoTH BUAeoananTepa. B coBpemenHbix miarax 3ameHeH Ha PCI Express.

O PCI Express (PCIE). HoBas muHa, npeanasnadensas s 3amensl i PCI u AGP. B
coBpeMeHHbIX Tu1atax muHa PCI Express yaiie Bcero ucnosb3yercs jJisl MOAKII0UEHUsI BUIe0aiar-
TEpOB.
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ITopThl

K nopram noaxmouaiorcss nepudepuiiHble ycTpoiicTBa BBOIA-BbiBoAa. PasbeMbl mopToB
OOBIYHO YCTAHABJIMBAIOTCS MPSIMO HA MAaTEPUHCKYIO IJ1aTy U BBIHOCSATCS HA 3a/IHIOK0 TIaHEJb CHCTEM-
Horo Osoka. VX Takske Ha3bIBalOT UHTEpdeiicamu.

L] HocaegoBareabnbiili mopT (COM). VcrapeBmumii nopt yisi MOAKIIOYEHUSI MOJIEMOB U
APYTUX YCTPOUCTB. B COBpeMEHHBIX cUCTEMaX MCIIONb3YETCs PENIKO.

L] IMapanaeasssiin nopt (LPT). K Hemy noxakioyaloTcss HEKOTOpbIE YCTapeBIIME MOEIN
IIPUHTEPOB, CKAHEPOB U JIPyTUe YCTPOWCTBA. B COBpEMEHHBIX CUCTEMAX MOKET OTCYTCTBOBATb.

(] UrpoBoi nopT. K HEMy MOAKIIIOUAIOTCS YCTapEeBLIME AKONCTUKY, PYJIU U IPYTUE UTPOBbIE
MaHMITYIATOPbl. OTCYTCTBYET B COBPEMEHHBIX CHCTEMAX.

(] ITopt PS/2. B GONbIIMHCTBE KOMIBIOTEPOB €CTh /IBAa TAKUX CIIEIMATM3MPOBAHHBIX MOPTA:
MEPBBIN — JU1s1 MOAKJIIOUEHM ] KJIaBUATYPbl, BTOPOU — /1J1s1 MbIILIK. ECK %e 3TOT MopT BCEro OauH Win
BOOOIIIE OTCYTCTBYET, ClIe/lyeT UCIIOhb30BaTh KJIaBUATYPY WU MbIb ¢ uHTepdeiicom USB.

(] USB. Haubonee nomyasipHelii uHTEpdEc A caMbIX pa3sHOOOpa3HBIX TNepuepuitHbIX
ycTpoicTB. [1o3BoseT noscoeAUHATh YCTPONCTBA IPY BKJIIOYEHHOM ITUTAaHUM U aBTOMATUYECKU UX
HacTpauBaTh. B cCOBpeMEHHBIX KOMIIBIOTEPAX UMEETCsl HECKOJIbKO pazbeMoB USB Ha 3agHei, nepen-
Hell WM OOKOBO# CTEHKe OJIoKa.

(] IEEE 1394 (FireWire). BbICOKOCKOPOCTHOHM TOC/I€OBATENbHBIN MOPT ISl UPPOBBIX
BUIEOYCTPOCTB.

(] HDMI (High-Definition Multimedia Interface). Mynstumeauiineiii untepdeinc ans
repesiayy BBICOKOKAUECTBEHHOTO LIM(POBOTro BUJEO U 3BYKA.

[ ] eSATA. Iopt nns noakJroueHus: BHEIIHUX HakonuTesen Serial ATA.

[ Pazbembl 3BYKOBOro aganrepa. Ciyxar 1yisi HOAKIIOYEHUs KOJIOHOK, MUK PO OHA U ApY-
T'UX ayIUOYCTPOWCTB.

[ VGA u/vmu DVI. Cayxut U151 NOAKTIOYEHUSI MOHUTOPA.

O Ethernet. Vcnonb3yercs 1151 NOAKTIOYEHUS K JIOKAIBHBIM CETSIM WJIM CKOPOCTHBIM MOjie-
MaM.

Ha puc. 1.4 nokazana 3ajHsisl aHe b TUIMYHON CUCTEMHOM IUIATHI C pa3beMaMu MOPTOB.
[TonpoGHee 0 HACTPOKKE MOPTOB CM. B II. 9.

PS/2-nopt Paskem Pasbemil
08 NOOKMOYEHRH nﬂpﬁﬂﬂﬂnhthﬁ CEeTeBOrD  3BYKQBOID
MbILLIW nopt LPT agantepa agantepa

P5/2-nopt MocnenosarenbHLIA Faztem Moprw
LUH NOOENEYEHMEA nopt COMA1 WHTErpUpOBEHHOrD UsSB
KNaBUATYDRI BAge0aaanTepa

Puc. 1.4. Pazpembl OPTOB HA 33/1HEN MaHeIN CUCTEMHOM TUIATHI
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KecTkue quckn

2Kecmxkuii ouck, iiau euruecmep, — OCHOBHOE CPEJCTBO X paHEHUsI MH(OPMALIMU B KOMIIBIOTEDE.
B 00OBIYHBIX KOMITBIOTEPAX U HOYTOYKAX MCHOJIb3YIOTCS KECTKHE JUCKH C AByMsI MHTepericaMu MofI-
KJTIOYEHUSI.

L] IDE, nim ATA. CornacHo 3TOMY MHTEp(eicy KeCTKHE JUCKU MOAKIIYAIOTCS K KOHTPOJI-
nepy ¢ nomotpio 40— unu 80-xusbpHoro nuieiida. K oqHoMy nuieidy MOXKHO MOAKIIOUUTH Cpazy
JBa YCTPOWCTBA, HO AJIsI TOTO HY’)KHO BEPHO BBICTABUTH NIEPEMBIUKM Ha HaKomuTese (CM. IIL. 7).

[] Serial ATA, nau SATA. Dtot unTepdeiic umeer 6osee BHICOKYI0 CKOpocTh, ueM ATA. B
ormmmure ot IDE, naHHbIe niepeaoTcs mocyejoBaTeIbHO TI0 CEMIKIITBHOMY KaOemo, a HaKOIUTE !
KOH(pUT'YpUPYIOTCS] aBTOMAaTHYECKU. B COBpPEMEHHBIX CHUCTEMHBIX TUIaTax OOBIYHO MPUCYTCTBYET 4-6
SATA-pa3bemoB u 1-2 IDE-pa3bema.

B cepBepHBIX crcTeMax MOXKET Tak:Ke UCI0JIb30BaThCs NapauieabHblid nHTepdeiic SCSI (Small
Computer System Interface) niam ero nocnepoBarensHblid BapuanT — SAS (Serial Attached SCSI).
CucreMHbIe TUIATHI CO BCTpOeHHOH nojiepxkkoit SCSI/SAS BeTpevaloTcst oueHb pefiko, o3ToMy st
MOZIKJIIOUEHU S TAKUX TUCKOB HYKHO YCTAaHOBUTD A0NOMHUTENbHbI SCSI/S AS-KoHTpOLIED.
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YcerpoiicTBa €O CMEHHBIMU HOCHTEJISIMUA

L] ImckoBoabl. YcrapeBiliee Cpe/ICTBO XpaHeHUs1 MH(OpMAaLlMKi, HO MHOTIA OHO MOJKET ellle
MOHAJOOUThHCS, HApUMeDp, 7151 oOHOBJIeHNH BIOS B HEKOTOPBIX TUIaTax.

(] Mpusoast CD u DVD. Komnakr-auicku 1 DVD — HanOosnee nomysisipHoe CpeacTBO pac-
MIPOCTPaHEHU s MPUKJIAJHbIX TPOrpaMM, Urp, (pUIbMOB U Jpyroi HudpoBoil HH(GOpMAaIUH, TO3TOMY
MPAKTHUYECKH KX blii KOMIIBIOTEP OCHAIAeTCs MPUBOAOM AJisi paboThl ¢ HUMU. CD/DVD-npuBosp!
MOZIKJIIOYAIOTCS aHAJIOTMYHO KECTKUM JUcKaM ¢ rnomolibio nHrepdeiicos IDE nnm SATA.

[] YerpoiictBa Ha ocHoBe flash-nmamsaru. Flash-namsate — cpeacTBo XpaHeHUs JaHHBIX,
KOTOpOE 3aBOEBAJIO MIMPOKYIO MOMYJISIPHOCTh Ofarogapsi HaJie’KHOCTH, KOMIIAKTHOCTU M YAOOCTBY
ucnonb3oBanus. Hakonurenu ¢ unrepdeiicom USB Ha ocHoBe flash-namsatu sBsiioTCSA XOpolei
anprepHatuBoii CD u DVD.
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Cucremubie pecypchol

CoBpeMeHHBIN KOMITBIOTEP COCTOUT U3 OOJIBIIOrO KOJMYECTBA PA3HOOOPA3HBIX YCTPOUCTB, U
IJ1s1 HOPMJTBHOW pabOTBhl OHM JIOJKHBI TIOIEPKUBATLCS TPOIIECCOPOM, UM HYKEH JIOCTYII K Orle-
paTUBHON MaMSTH U BO3MOKHOCTh OOMeHa JaHHbIMU C mepudepueir. HeoOxoqumo Takske, 4ToObI
YCTPOICTBA HE MEIIAIU JAPYT JPYTY, YTO JOCTUraeTCsl pacrpenesieHueM MekIy HUMU CHCTEMHBIX
pecypcoB. X HECKOJBKO.

(] IIpepoiBanusi. C MX MOMOIIBIO YCTPONCTBA MCIONB3YIOT MPOLIECCOP, YTOOBI 00padoTaTh
BO3HMKIIIME B 9TUX YCTPOHUCTBax coOBbITHS. [lajee Mbl pacCMOTPUM pacrpenesieHle MpepbhIBaHuUi
6osee mogPOOHO.

[] Kanaasl mpsimoro gocryna Kk namsata (DMA). Vcnons3yoTes 1yist oOMeHa JaHHBIMU
MeXKJy YCTPOMCTBOM U ONEpPaTUBHOM MaMsThI0 Oe3 ydacTus Mmporeccopa, Ik Yero Ha CHCTeMHOMU
IU1aTe eCcTh CrielraibHbIi KoHTposuiep DMA.

[] IlopThl BBOAa-BbIBOAA. CiykaT A1 OOMEeHa JaHHBIMUA MEXIy YCTPOHCTBOM U IPOIIeC-
COpOM.

O O6aactu oneparuBHONl nmamsiTH. OHM CIENMANBHO BBIAETEHBI IS OINPEAEICHHOTO
YCTPOICTBA.

B coBpeMeHHBIX cucTeMax Bce pecypchl paciipe/iesisiioTCsl aBTOMAaTUYECKH, 2 BMEIIaTeIbCTBO B
3TOT MPOIECC MOXET MOHAJOOUTHCS ISl IOAKJTIOUYEHHsI O4eHb CTAPOTo MJIM HECTAHAAPTHOTO YCTPOH-
CTBa.
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IIpeposiBanus

B paboTte kommbloTepa 4acTo BO3HUKAIOT CUTYAIIMH, KOT/IA IPOIECCOPY HEOOXOAUMO OTIOKUTH
Ha BpeM:l BHINIOJTHEHHE OCHOBHOM IMPOrpaMMBbl 1 00pad0TaTh HaKaTHe KJIABUIIIN Ha KJIaBUaType, Ie-
YOK KHOITKOU MBIIIIY WX JPYroe COObITHE, BOSHUKIIIEE B OJJHOM U3 YCTPOUCTB. [IJIs peann3aiiuu 3Tou
3a/1a44 UCTIONIb3YETCsl MEXaHU3M npepbiBaHuil. [Ipepvisariue (INT) —3T0 MPUOCTAHOBKA IMPOIIECCOPOM
BBITIOJTHEHUSI OCHOBHOM MTPOTPaMMBbI /17151 0OPaOOTKH COOBITH S, OCTYITUBILIETO OT BHEIIHETO YCTPOH-
ctBa. B cTranmapTHOM KOoMIbIOTEpe OOBIYHO JOCTYIHBI 16 MpepbiBaHMiA, KOTOPbIE PACTIPEAEISIIOTCS
CJICITYIOIIM 00pa3oM:

(] 0 — cucteMHBbIN TaiiMep;

(] 1 — xaBuatypa;

[] 2 — KOHTpOJLIEp NPEPHIBAHUA;

(13 u 4 — nocnenosaresnbHble mopTel COM2 u COM1;

[ ] 6 — KOHTpOJIEp AUCKOBO/IA;

(] 7 — mapaJuienbHblil OPT;

[ ] 8 — vach! peanbHoro Bpemenu (RTC);

112 — PS/2-Mbl1ib;

[ ] 13 — MaTeMaTH4eCKHii COMPOIIECCOop;

(] 14 u 15 — nepBuuHBIA 1 BTOpUUHBII KaHabl IDE-koHTpOMIEpa.

[pepeiBanust ¢ Homepamu 5, 9, 10, 11 u3HaYaIBHO CBOOOTHBI U MOTYT Ha3HAYATHCS JTIOOOMY
ycrpouctBy. [IpepbiBanus 3, 4, 6, 7, 12, 14 1 15 B HEKOTOPBIX CIyYasiX MOTYT OBbITh NepeHa3HAYCHBI
OpYrUuM yCTpOMCTBaM, a npepsiBanus 0, 1, 2, 8 u 13 — cucteMHble, 1 UBMEHUTh UX HEBO3MOXKHO.

B coBpeMeHHBIX KOMIBIOTEpAX MCIHONb3YETCSl TaK HA3bIBAEMbIIl PACIIMPEHHBI KOHTPOJLUIEP
npepeiBannii (Advanced Programmable Interrupt Controller, APIC), koTopslil pa3padarsiBasicst 1jist
MHororporeccopHbix cucteM. APIC yckopsier 00paOOTKy NpepbIBaHUI U yBEIMIUBAET UX KOJMYe-
CTBO 110 24.
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Texnoaorus Plug and Play

B crapeix komnbloTEpax pecypcehl AJ1s HEKOTOPBIX IUIAT PaCIIMPEHN S HACTPAUBAJIMCh BPYUYHYIO,
IIPY 9TOM HEPEKO BOHUKAIN KOH(IMKTBI, OCOOEHHO TOCIIe YCTAHOBKY HOBOW IIJIATHI PACIIUPEHHUS.
Pemmuts ipoGniemy pacnpenesieHust pecypcos no3onwia texHonorus Plug and Play, kotopas aBto-
MaTUYECKU KOH(UTYpUPYET MOIKII0YaeMble YCTPOWCTBA.

UroObl BOCIIONB30BaThCsl BceMu MpenmyinectBamu Plug and Play, HeoOxonuma momiepkka
3TOI TexXHoNoruu co ctoponsl BIOS, onepaionHol crcTeMbl M MOAKJII0OYaeMoro ycrpoucrsa. Ha
CErOJHsI OHA TIOJTHOCTBIO MTPUMEHSIETCS KaK B anmapaTrHOM, Tak ¥ B POrpaMMHOM OOeCleYeHuH, a
yCTpOICTBa 0€3 ee MOAJIePKKU — yKe PEKOCTb.
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I'naBa 2
YcerpoiictBo u padora BIOS

Ha3znavenne u pynkun BIOS

BIOS (Basic Input/Output System — 6a3oBasi cuctema BBOJa-BbIBOJA) — 3TO MporpaMma Juist
MIePBOHAYAIIBHOTO 3aITyCKa KOMIThIOTEpa, HACTPOMKM 000pYyI0BaHu 1 oOecriedeHnst (PyHKIIMI BBOAA-
BBIBOJIA.

BIOS 3anmceiBaercs B Mukpocxemy flash-namsaTu, koropas pacnonoxeHa Ha CUCTEMHOU IUIATeE.
M3HayanbHO OCHOBHBIM HazHaueHreM BIOS 6b110 00ciykMBaHUE YCTPOWCTB BBO/IA-BbIBOJA (KJIaBU-
aTypbl, 9KpaHa U AUCKOBBIX HAKOMUTENEH ), TOTOMY €€ M Ha3BaJlu «0a30Basi CUCTEMa BBOJA-BbIBO/IA».
B coBpemenHbIx koMploTepax BIOS BeINONHAET HECKOIBKO (DYHKIIMM:
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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