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Brl cobupaetech nmpuoOpecTyt HOyTOYK WU TOJBKO UTO Kynuiu ero? [lpuyem

IUTs1 Bac 3TO nepBbiid KoMibioTep? Toraa qaHHas KHUra — T0, YTO BaM HYKHO.
[TpouutaB ee, BH y3HaeTe, Kak MPaBUIIBHO BHIOpaTh HOYTOYK. BB 3acTpaxyete ceds
OT TIOKYTKM OpaKOBaHHOTO TOBapa U He MoTepsieTe AeHbIM, MPUOOPETs: KOMIBIOTED
1O 3aBBIIIEHHOM 11eHe. B KHUre pacckazaHo O TUTIaX COBPEMEHHBIX HOYTOYKOB,

00 X BO3MOKHOCTSIX, a TaK:Ke O pacIIMPEHUH MOTEHIMAaIa KOMITbIoTepa 3a

CUET MOAKJIIOYAEMBIX YCTPOUCTB U aKCECCyapoB. ABTOP OIUCHIBAET TaKUE
Ba)XHEHIIIe MOMEHTHI, KaK YCTaHOBKA OMEPaIMOHHON CUCTeMbl U padoTa B Hel,
MHTEerpalysl HOyTOyKa B JIOKAJIBHYIO CETh U MOJAKJII0UeHNe K IHTepHeTY ¢ MOMOIIIbIO
OecITpOBOHBIX TEXHOJIOTUH, UCMOIb30BAHUE PA3TUYHBIX MPOTrpaMM U oOecrieueHre
6e3omacHocTU. Buieokypc npuiaraetcst TONbKO K NMEYaTHOMY U3JJAaHUIO KHUTH.
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Anekcern Baagumuposuu CagoBcKan
PaboTra Ha HOYTOYKe

BBenenne

CeronHs1 GOJIBIIMHCTBO TIEPCOHAILHBIX KOMITBIOTEPOB, KOTOPbIE MCIOJB3YIOTCS JIOMa WA Ha
padorte, HacTobHBIE. MHOTME MoKa He TOHUMAIOT (WJTM He 3HAIOT), YTO B HEKOTOPHIX CTydasix HOYT-
OyK MOXeET ObITh HAMHOTO yI00OHee, HeXeJIM IPUBBIYHBIA BCEM CTAIIMOHAPHBIN KOMIIBIOTED.

Dta cutyas 0OBACHSETCS TeM, YTo paHee K MoOwiIbHOMY 1K OTHOCHIIMCH KaK K JOpOTOii
UTPYIIKE WA UHCTPYMEHTY OOraToro rojb3oBareliss. Kpome Toro, cuuraercs, 4to HOyTOyKH UMEKOT
MEHBIIYIO IPOU3BOJUTEIBHOCTD U XYAIIYI0 SPrOHOMUKY. OJTHAKO y HUX €CTh Y CBOM ILTIOCH, IPUYEM
BechbMa cyiectBeHHble. CKkaxy Oosee: HeKOTOpble COBPEMEHHbIE MOOMIIbHbBIE PEIIEHHS 110 SPTOHO-
MUKE IMPAKTUYECKU HE YCTYMAIOT HACTOJIbHBIM aHasioraM. [ToqpoGHO 00 3TOM pacckasbiBaeTcs B ep-
BOI1 I7IaBe KHUTH, a TIOKA HECKOJIbKO CJIOB O TOM, JUIsl KOTO OHA MpeJHa3HaueHa.

Ecnu BBl OTHOCHTECH K TIOJIB30BATENISIM, KOTOPBIE COOMPAIOTCS KYIUTh WM YK€ KYIWIU Tiep-
BBIIl HOYTOYK, HO paHee He MMeJIH JieJla ¢ KOMITbIoTepaMu BOOOIIIE, TO 9Ta KHUTa Jijis Bac. B Heil pac-
CKa3bIBaeTCs1 00 YCTPOMCTBE HOYTOYKOB, MX BUJIaX, a TAKXKe MpaBWIax yxona (mepBas dacth). [lanee
peub MOMJIET HEMOCPEACTBEHHO O PadoTe B OMEPAIMOHHON cucTeMe (BTOpasi 4acTb), a TaKKe O pa3-
JIMYHBIX YACTO UCTOJIB3YEMbIX MPOrpamMmax (TpeThbsi yacTth). [IoCKONIbKY cerofHsi O0IbIITUHCTBO MOJTb-
30BaTesiell UMEIOT OCTyN K VIHTepHeTy, To 9TOM BechMa BaXXHOW TeMe MOCBsIIIeHa BCs YeTBepTasi
yacth KHUru. Hy a yacTb nsatast OyaeT nosiesHa Tem, KTo padoTaeT ¢ Moy IsipHbIM O(PUCHBIM ITAKETOM
Microsoft Office.

Ha xommakT-aucke, KOTOpBIN MpUiaraeTcs K W3JaHUIO0, pa3MellleHbl HEKOTOpble OMMCAHHbIE
B KHHUTe TIPOrpaMMBl, a Takxe Oosee 40 BUACOPOIMKOB, TEMOHCTPUPYIOIIUX OCHOBHBIEC OIEpallnH,
BBITIOJTHsIEMbIe ITpU paboTe Ha HOYyTOYyKe. VI3yunB BUEOYPOKHU, Bbl CMOXKETE JTy4Ille IOHSTh MaTepyal
KHUTY ¥ MAKCUMAJIBHO OBICTPO YCBOUTD BaXKHEUIIIE MOMEHTBI, CBSI3aHHBIE C PaOOTON HA MOOMIJIBHOM
IIK.

OT n3aareancrBa

Bamm 3amevanus, npeniokeHus, BOIPOCH OTHPABISIUTE MO agpecy MEeKTPOHHON MOYTHI
dgurski @minsk.piter.com (u3narensctBo «[Iutep», KOMIbIOTEpHAS pelaKIIs).

Ha Be0O-caiite uznarenscrea http://www.piter.com Bbl HaiijieTe MoAPOOHYIO HHMOPMAIIUIO O
HAIIUX KHUTAX.



http://mailto:%20dgurski@minsk.piter.com/
http://www.piter.com/
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Yacrs I
Yto Takoe HOYTOYK

I'naBa 1
IToueMy ceroHs NOKyNnamT Bce 00JbIlle HOYyTOYKOB

[To craructuke, B mociaeqHee BpeMsi MPOJaXd HOYTOYKOB CTPEMHTENILHO PACTYT, TOTAA Kak
HACTOJIbHBIX CUCTEM MpofaaeTcs Bce MeHblie. KoHeuHo, najieHre BO BTOPOM cliy4yae He TaKoe 3HaYM-
TeJIbHOE, KaK POCT B IIEPBOM, HO TeM He MeHee OHO ecTh. [louemy ato mpoucxonut? [Ipesxae yem natb
OTBET Ha TOT BONPOC, TaBalTe OMPEICITUMCS, YTO €CTh HOYTOYK, a YTO — HACTOJIbHBI KOMIIBIOTEP.

WTtak, HacTONBHBIN NMEpCOHAbHBIA KoMmmbioTep (WM HacToibHbI T1K). OO0 3TOM noHsATHWM,
BEPOSITHO, chbliiaii MHorue. [Tog HUM Yarre Bcero noapasyMeBaeTcsi KAk MUHUMYM YeThIpe BeIIU:
CHUCTEMHBI OJIOK (BEPTHKAIBHBIN SIHUK, KOTOPBIF OOBIYHO CTABSIT Ha IOJT), MOHUTOP (CTaJl 3aHMMAaTh
3HAUUTESIbHO MEHbIIIE MeCTa, MOCJe TOro KakK Havyasla PacTy MOMYJISIPHOCTh TEXHOMOTUI Ha KUAKUX
KpUCTaJLIax), KJIAaBUATypa U MbIIIIb.

Kak npaBusio, nos HaCTONBHBIN KOMIBIOTEP B KBAPTUPE WK ODUCE BBIICISIOT OTAETbHBIN CTOI.
Bce nepeuniciieHHbIE BbIlIe KOMIIOHEHTHI OOBEIMHSIOTCS TTpoBoaMu. [lociieiHuii MOMEHT MHOTAa
OKa3bIBaeTCs1 0COOCHHO HETIPUSITHBIM, TaK KaK KaKOH-TMOO MPOBOI MOKHO CIIyYailHO 33/IeTh U TeM
CaMbIM UCTIOPTUThH BECbMa JOPOT'YIO BEIllb.

HoyTtOyk mnipencraBiisier coO0i HEOONBINYI0 KOPOOOUKY pa3MepoM C MAarky i Oymar (He
Toie 3,5 cM), BHYTpH KOTOPON HAXOIATCS BCe HEOOXOAMMBIE /Il paOOTHl KOMITOHEHTH. Bam He
HYX€H OTJEJIbHBIN CTOJI, MECTO Ha MOy U T. . — MOOWJIbHBIA KOMIBIOTEDP MOKHO Pa3MECTHUTh Aaxke
Ha KOJIEHSIX, HE CTECHUB T€M caMbIM KOro-ymoo (puc. 1.1).
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Puc. 1.1. HoyTOyk MOXHO MCITONIb30BaTh ISl paOOTHI TPAKTUIECKH Be3JIe

Bropoii MomeHT kacaetcst mpoBojioB. PopMabHO ¢ HOYTOYKOM MOXHO padoTaTh Oe3 BHEIII-
HUX YCTPOKCTB (0e3 MCIOIb30BaHM MPOBOOB). TeM caMbIM yMEHbBIAeTCsl PUCK CIIOMAaTh JIMOO pa3-
ouTh KoMIbioTep. KoHeuHo, rpu paboTe Ha OqHOM MecTe 0ObIYHO K MoOmibHOMY [1K moakmouator
OJIOK TIMTaHUs, TOTOMY KakK (PyHKITHOHUPOBATH 32 CUET SHEPTUH aKKYMYJISTOPOB JIONTOe BpeMs OH
HE CMOXET.

Bceraa ynoOHee MOIKIIOUNATH K HOYTOYKY BHEIITHIOI MBIIIIb, 2 B HEKOTOPBIX CHUTYAIMsX JIaXKe
KJaBuarypy (cM. ri1. 4). OpHaKo Jaxke B 9TOM ciiydae MoOWbHbIHN [TK 3aHuMaeT MeHsbie MecTa, 4em
HACTOJIbHBII.

Eme onuH apryMeHT B Moib3y HOYTOYKa: BO3MOKHOCTh paOOTHI 32 OMHUM KOMITBIOTEPOM B
MoO0M MecTe. SIBIIASACh cYacTIMBBIM 00JIa1aTesieM HOyTOyKa, BBl MOKeTe padoTaTh Ha HeM B oduce, a
BEYEPOM IPOCTO TMOJOKHUTH B IOPT(ETh, OTHECTH IOMOU U MPH HEOOXOIUMOCTH 3aBEPIIUTH PadOTy.

HacronbHblil KOMIBIOTEp BBI BPsiA JIK OyJeTe HOCUTD C COOO0M KaXIblil IEHb Ha padoTy ¥ IOMOW.
KoneuHo, Bcerga MOXHO repenucarh HeoOXOIUMbIe TaHHbIE Ha KaKOH-HUOYIb HOCUTEb BPOJIe KOM-
MaKT-JUCKA, OJHAKO YK€ caM IMPOLECC 3aliCU OTHUMAET JOMNOJIHUTEIbHOE BpeMsi, Kak M IMpoLecc
KOMMPOBAHUSI HA BTOPOi KoMmmbioTep. K ToMy ke paboTarh Ha AByX KOMIThIOTEpaX He TaK yIOOHO,
KaK Ha OJHOM. BaM npuxoauTcs aanTupoBaThCsl, MPUBBIKATD K IPYTOMY PaCIIONOKEHHIO JIEMEHTOB
u 1. 1. [Ipn ucnonszoBanuu onHoro I1K storo He mponcxonut.

Kcratm, 3HaeTe ¢ yero Havajaoch pacnpoctpaHeHre HoyTOykoB? C KOpPIOpaTUBHOTO CerMeHTa.
B KpymnHBIX 3anaJHBIX KOMIAHUSX MEHEIKepaM BBICIIErO 3BeHa MOJIaraaoch (M Mojiaraercsi) UMeThb
MOOWJIBHBIA KOMITBIOTED, YTOOBI OHM MOTJIM PadOTaTh Be3/ie: B camoJieTe, Toe3/ie, MallliHe, B TOCTH-
Hulax. Yenosek, nepemeniasach, He JOJKEH TPATUTD APArolieHHOE BpeMs 3psl.
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B 3TOM M 3aKII09aeTCs IIaBHOE MPEUMYILECTBO HOYTOYKOB — B MX MOOMJIBHOCTHU. Bbl MOXeTe
paboTaTh C HUM IJIe YTOIHO, KOT/Ia YTOTHO, IaKe CKOJIbKO YTOIHO — €CIIM PSIZIOM eCcTh po3eTka. Beeraa
MOXHO YTOOHO PaCMOJIOKUTHCS B MSTKOM Kpecyie WM Jiedb Ha AWBaH, IOCTaBUB HOYTOYK PSIIOM.

EcrecTBeHHO, MHOTHX BOJIHYET BOIIPOC MPOU3BOAUTEILHOCTH. Beb m3BecTHO, uTo a1t odec-
TMIeYeHH s aBTOHOMHOM paOOTHI HA TIPOTSKEHUH JIOJITOrO BPEMEHH BCe KOMITOHEHTHI HOyTOYKa JOJIKHBI
NOTPeOISITh HAMMEHbIIIee KOJIMYECTBO SHEPTHH.

CHIKaTh CKOPOCTh MOXHO /IO OINPEAETIeHHOrO MUHMMYMa, TaK Kak JaJibllie HeJb3si OyaeT
HOpPMaJIbHO padoTaTh. TyT Kak ¢ MaIIMHOW: YeM Me/JIeHHee e/ielllb, TEM MEHbIIIe PAacXo[l TOIUTUBA.
OpHako KataThCs O CKOPOCThIo 20 KM/4 HUKTO He OyfieT, Tak Kak exath 100 KM mpuaercs 5 4acos.

CoBpemMeHHbIe HOYyTOYKM MOTYT YIOBJIETBOPUTH MPAKTHUYECKH JTIOObIe TPeOOBaHUs, KOTOpPHIE
MPEABABISIOTCS K HAM JoMa U B ouice. KoHeuHO, py 3TOM eCTh HECKOJIBKO OroBOpoK. Hampumep,
HaOpaTh TEKCT Bbl CMOXKETE JIaKe Ha KOMIThIOTEPE NECATUIIETHEW TaBHOCTH, & BOT TIOUTPaTh B UTPHI C
BBICOKMMH HACTPOWKAMH Ka4ecTBa IpapvKu yAaCTCs yKe JAaleKo He Ha KaXkJIOM HOYyTOYyKe.

B nenom, ans ogucHO# padoTh, TPOCTYIIMBAHUS MY3BIKH, IIPOCMOTpa BUAEO, cepduHra B
WNuteprHeTe MOKHO 0e3 0COOBIX MPOOJIeM UCTIONB30BaTh JII0OOK MOOWILHBIM KoMIbloTep. UTO Kaca-
eTCs UTP, TO CYIIECTBYET OTAEIbHBIN KJIACC HOYTOYKOB, KOTOPbIE OCHAIIAIOTCSI MOIITHBIMH BU/IEOKAP-
TaMU U TIPOLIECCOpaMu (CM. TIL. 2), CHelaIbHO OPUEHTUPOBAHHBIMU HA TaKOE MPHMEHEHHE.

Jnst mpodpeccronanbHOM padoThl ¢ npusioxkeHussmu CAD, TpexmepHo# rpadukoii, rpadpuye-
CKUM JTU3alHOM U T. M. HOYTOYK MOAXOMUT He JyqmuM oOpa3oM. OOBIYHO BO3MOKHOCTEH SKpaHa
HEJOCTaTOYHO, KaK MOKET He XBAaTHTh U 0ObEMa OMEepPaTHMBHOW MaMSTH, KECTKOTO TUCKA, MOIIHO-
CTH TIpolieccopa u T. 1. B Takux ciiydasix mpeAroYTUTENbHO UCTIONB30BaTh HACTOIBHbBIE KOMITHIOTEPBI
(XOTsI 3TO CKOpee yxke paboure CTaHIIMH, HeKeJIM OOBIYHBIN qoMarmHui uim odpuchbii [1K).

Kpome Toro, e uiHuM OyaeT yroMsiHy Th O JOBOJIBHO IIJIOXOH 9proHOMHKE HOyTOYKa. Kakum
Obl OH HU OB OOJIBIIIMM, BCE PaBHO ynoOHee padoTaTh 3a OOBIYHOM KJIABMATYPOW M MOHHMTOPOM,
YTO MOATBEPKAEHO HccenoBaHusIMU. [1o 3TON mpuurHe B KOPHMOPATMBHOM CErMeHTe (BO BCAKOM
clly4ae, B 3araJJHOM) JJTsi OOBIYHBIX COTPYAHUKOB MprodpeTaoTcst uMeHHO HacTosbHbie [TK. Tombko
OHH MOT'YT B TIOJTHOI Mepe YAOBJIETBOPATh TPeOOBAHUAM, MTPEABSABISEMBIM OXPAHOH TpPy/a.

KoneuHo, Bcerga MOXHO MOAKIIOYUTH K HOYTOYKY BHEITHWI MOHUTOP, KJIaBUATYPY U MBIIIIb.
OpaHako ¢ S5KOHOMUUYECKOW TOYKH 3PEHUsI 3TO HEPALIMOHAJIBHO.

Uro Kacaercsi TMYHOTO MOJIB30BAHUS, HOYTOYK MOKHO PACTIONIOKHUTh KaK YTOIHO U i€ YTOTHO,
TaK 4TO BbI BCEr/la HaiieTe HauOoee yI0OHOe MOJIOKEeHHE.

KoneuHo, HOyTOyKM MOXHO NMPUMEHSTH JaJeKO He Be3/le, OMHAKO B OyayIeM HX MPOJaKH
OyIyT TOJIBKO PacTU. DTOMY, KCTaTH, CIIOCOOCTBYET M MOCTOSIHHO CHMIKAIOIIASICS 1ieHa Ha HUX. Ecim
7-8 net Hazaj 3a HOYTOYK rpocuin ot $2000 1o 5000, To ceromHst OrIKETHBIE MOJIETN OOXOAATCS
B cymmy ot $500 1o 1000, a cpenuumii ieHOBOW quana3oH craduiisupoBaics Ha ede $1000-2000.
910 noka j1opoxe HactonbHbIX [1K, HO MHOTHe MoIb30BaTeNM BCE PABHO MPEAIIOUUTAIOT HOYTOYKH,
TaK KaK MOHUMAIOT MPEUMYIIECTBO MOOMIbHOCTA. OYeHb YJOOHO MMETh BO3MOXXHOCTh B JIIOOOM
MeCTe 3aIyCTUTh KOMITBIOTEP U BBINOJIHUTH HEOOXOIUMYIO OIIepaIIHIo.

UYrtoObl MPaBUIIBHO BHIOPATh TOAXOISIIMIA BAPUAHT, HY)KHO 3HaTh, KAKME HOYTOYKM ObIBAIOT U
YTO BHYTPH HUX JIOJDKHO ObITh. OO 9TOM M TOBOPHUTCS B CIIEYIOIIEH IJ1aBe.
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I'naBa 2
Kuaccudukamus HoyTOyKoB

* BiomxeTHbie HOYTOYKH

* BusHec-HOyTOYKM

* DTR-HOyTOYyKM

* MynbTUMeMia— U UT'POBBIE HOYTOYKH
* ToHkue u ierkue HoyTOyKH

* CyOoHOYTOYKH

* [InanmerHsie HOYTOYKH

* UMPC

* 3amuieHHbe HOyTOyKH

* Kakoii HOyTOyK BBIOpaTh

[Ipesxe Bcero xody 3amMeTUTh, YTO OIMMOKA B BHIOOpE MOOWIJILHOTO Jpyra He CTaHEeT OOJb-
moit 6enoi. Bes cymiectByomas kiaccudukaims HOyTOyKOB YCIOBHA U TIpeIHA3HAYEHA B TIEPBYIO
odepe.b A7l TOro, 4ToObl caenarh BHIOOp mportiie. [IpoBeny aHaIOruio co CTOJIOBBIMU MPUOOPAMH.
Haripumep, ecTb CTONOBBIE U YaliHbIe JIOKKH. Bl MOXeTe ynoTpeOssaTh MUy U pa3MelnBaTh caxap
B KPYXKKE C YaeM C IOMOIIIBIO U TOTO ¥ IPYTOro BU/A, HO Beb B KaXKJIOM Clydae yIoOHee 0OXOAUThCS
HYXHbIM TTpuOopoM. Tak ke u ¢ HOyTOyKOM — Ha OOJIBIIIOM HOyTOYKe Oosiee KoM(OPTHO paboTaTh,
HO €ro CJIOKHee NMePEeHOCUTb U T. [I.

B nentom, kareropuit HOyTOyKOB HEMHOTO. B MarasuHe v KOMIbIOTEPHOW (pupMe MEHeIKep
MoxeT KiaccuduumpoBats MoOmIbHBIE [TK mo-cBoemy. OqHako ero croco® orpeeneHust KaTeropum
BpsiZl JIM OyeT CHJIBHO OT/JIMYaThCs OT HAIero. 3ajadya 3TOW IIaBbl CBOAMUTCS K TOMY, YTOOBI JaTh
YyuTaTeso ooliee MpejcTaBieHre O TOM, KaK MOXKHO KJIacCH(PHUIMPOBaTh HOYTOYKH, a HEe CKa3aTh,
YTO MPABWJIBHO TOJIBKO TaK M HUKAK MHAYE.

Bo3MOKHO, AJ151 TOTHOIIEHHOTO TIOHMMAHUS TAHHOM TJIaBbl BaM MPHUJIETCS POYUTATH CIIEIyI0-
myio. [Ieno B ToM, 4TO HOYTOYKM KJIACCU(UIMPYIOTCS HE TOJNBKO MO BHEIIHUM MpPU3HAKAM, TAaKUM
Kak radapyThl, BEC U T. 1., HO M 110 BHYTPEHHUM KOMIIOHEHTaM, KOTOpbIe YIIOMUHAIOTCS B CJIEYIOIIEH
rase. Tenepb MPUCTYNIMM K ONMUCAHMIO Ki1accoB MOOWIbHBIX TTK.

bro:xeTHbIE HOYTOYKH

I[NepBas kateropus — OoKeTHbIE HOYTOYKHM (puc. 2.1). [Ipu BEIOOpE KOMIThIOTEpA STOTO Kj1acca
I[VIaBHYIO POJIb UT'PAET 1IeHa, @ HE XapaKTEepPUCTHKHU.

10
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Puc. 2.1. BiomxeTHbIl HOYyTOyK

[TaTp 7€T Ha3aj CTOMMOCTh TAKOTO MOOMJIBHOTO KOMITBIOTEpA MOIJIa COCTABIISATH MOPSIKA
$1500-2000. OaHako cerojiHs OHa Mpeojoena «Incuxonorudeckuii» 6apbep B $1000. CoBpemeH-
HbIIA OIO/IKETHBIN HOYTOYK MOXKHO IPHOOPECTH MO BechMa MpuBJeKatesbHoi 1ieHe — ot $500 no 1000.

Ha xoro oprieHTHpOBaHbI TaKue KOMITbIOTEPHI? B miepByIo ouepepb Ha oTpeduTesel, CTeCHeH-
HBIX B (DMHAHCOBBIX CPE/ICTBAX WJIM HE JKEJIAIONIMX MOKYIaTh Oosee 10poroil HoyTOyK, KOrJa UM XBa-
TUT BO3MOXHOCTEH femmeBoro. OObYHO K TaKMM TOKYIATeIsIM OTHOCHTCS MOJIOZIEKb, B YACTHOCTH
cryneHTsl. i HuX Hegoporoi MoowibHBIA [TK B HEKOTOPBIX CHUTyalusX MOXKET OKa3aTbCs UyTh
JIM He criacaTesIbHbIM KpyroM. Hampumep, eciu yenoBek eleT y4uThes B Ipyroil ropof, TO ropaszio
IpolIe NepeBe3TH HOYTOYK, 4eM OOJIBIION HACTONIBHBIA KOMIThIOTEp. B ciydyae ncnons3oBanus 1K
MIPEUMYIIIECTBEHHO ISl paboThl (BpoJe Habopa TeKCTa M MPOCMOTpa CTpaHuI] B VIHTepHeTe) MOKy-
narh JOPOroil HOyTOYK BOOOIIE HET CMBICIIA.

TeMm He MeHee HEOOXOIMMO paccKa3aTh O HEKOTOPBIX OCOOEHHOCTSIX OIOKETHBIX HOYTOYKOB.
OOBIUHO KX yJeIIeBIeHIE IPOM3BOIUTCS 32 CYET CIIEAYIOMIEro:

* YCIIOJIb30BAHME HEJOPOIMX KOMILIEKTYIOIIHX, 00JIaJal0INX OTHOCUTENIBHO CI1a00i IPOU3BO-
JUTEBHOCTBIO;

* SKOHOMUS Ha Ka4eCTBE U3TOTOBJICHNUS;

* SKOHOMHMSI Ha TIPOrPAMMHOM OOECTICUSHUH.

PaccmoTpum Kakaplii MyHKT B OTAETIBHOCTH. B mepBoM ciydae MpOM3BOAWTENh HOYTOyKa
MO’KET YCTAaHOBUTb B HETO MEIJICHHBIN 10 COBPEMEHHBIM MEpPKaM ITPOLIECCOP, KECTKHI AUCK HeOOIb-
I0ro 00bemMa, MaJIblii 0OBEM ONEPATUBHON MaMSTH, a 3a0/IHO HE OYeHb Ka4eCTBEHHHBIN dKpaH. B
IIEJIOM, Ha HaJe)KHOCTH MOOMJIBHOTO KOMITBIOTEpA 3TO He cKaxkeTcss. OmHaKko mpu paboTe, BOSMOXKHO
(MMEHHO BO3MOJKHO), OyZIET OIIYyIIAThCs] HEOOMBIION AUCKOMMOPT: HEKOTOPBIE TIPOrPAMMBI JOJIbIIIE
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A. CayoBckuii. «PaboTa Ha HOyTOyKe»

3arpy’KaroTcsi, py NepeKTI0UYeHUH TPUIIOKEHUI HAOMIONAETCsT «3aTOPMOKEHHOCTb» M T. [I. — BCE ITO
TMOCJIEICTBHS YCTAHOBKM HE OY€Hb OBICTPOTO MpoIieccopa U Majioro o0bema orepaTuBHON MaMsITH.

B cB#13U ¢ TeM UTO KECTKUI AUCK HE CIMIIKOM EMKHUH, CBOOOHOE MECTO Ha HEM MOJKET 3aKOH-
YHUTHCS IOBOJIBHO OBICTPO. KOHEUHO, eciii Bbl YCTAHOBUTE MTPOTPAMMBI 1S PAOOTHI C TEKCTOM U SJIEeK-
TPOHHBIMH TaOJIMIIAMHU, TO JTIOOOTO COBPEMEHHOTO JKECTKOTO JIMCKa XBAaTUT Ha1oro. OIHAKO coBpe-
MEHHBII HOYTOYK OOBIYHO UCIIOJIBb3YeTCsl He TOJBKO /I Habopa TeKCTa, HO U JIJIsT BOCIIPOU3BE/ICHUS
MY3BbIKH ¥ TTOKa3a (pUIbMOB, KOTOPBIE 3aHUMAIOT MHOTO MECTa.

Hu opuH npousBoguTtesb HOYTOYKOB (Kak ¥ JIIOOOM ApPYrod TEXHWKM) HE MPU3HAETCs, UYTO
ero MPOIYKTHl M3TOTOBJIEHH M3 HEKAYEeCTBEHHBIX MarepHrajoB. TeM He MeHee eCTh NMpeleNeHTHI,
KOTJJa TIPOMCXOIMT CIMIIIKOM OBICTPBIA M3HOC KOPITyCa, 3aMETHA HEeKaueCTBEHHasi COOPKa, BBIXOAUT
U3 CTPOsi KJIaBUaTypa Wi Taunaj (HeOobias 001acTh Moj KJIaBUaTYPOM, 3aMEHSIONIas MBIIIIb) 1
T. 1. He Oyny Ha3piBaTh MPOM3BOAMTENEH HEKAYECTBEHHBIX HOYTOYKOB, TaK KakK 3TO CyOBbEKTUBHAS
OLICHKAa aBTOPa, C KOTOPO MHOTHE TIOJIb30BATENIN HE COrIacsATcs. Mory JIMIb MOCOBETOBATh IPUOO-
peratb Te MoOmIbHBIE [TK, ube KauecTBO MoATBEpK AaeTCS OOJBIIIMM YUCIOM TOJOKUTEIBHBIX OT3bI-
BOB. B HEKOTOpO# cTereHr rapaHTUel HaJeKHOCTH M KauecTBAa MOXET BBICTYNaTh TOT (bakT, UYTO
KOMITQHHUSI-ITPOU3BOIUTEITH YKE JIONrOe BpeMs IPUCYTCTBYET Ha PhIHKE.

Ha npaktuke 00br9HO Oosiee 1oporve HOyTOyKr 00JaaloT Iy YIM KaueCTBOM U3TOTOBJICHHUS.
To ecTb eciu Bbl CTOMTE TEPe/l BHIOOPOM Mesk1y MOOMIbHBIM KommbiotepoM 3a $700 u 900 (a ux
XapaKTePUCTUKU TIPU 3TOM MPAKTUIECKU OIUHAKOBBI), TO MPEANOUTHTEHHOM OyeT MOKyInKa Oosnee
nopororo. B mo6om ciydae, npesk/ie YeM NpUHATh OKOHYATEIbHOE pellieHre, MOCTapaiTech MPOKOH-
CYJIBTHPOBATHCS Y OCBEOMJIEHHOTO B 3TUX BOIIPOCAX YeIOBEKA.

OOBIYHO /17151 YMEHBIIIEHUs] CTOMMOCTY HOYTOYKa MPOU3BOAMUTENh MOKET KOMILJIEKTOBATh €ro
TOJIBKO OJIOKOM NIUTaHUs 151 3apsAKkK. VIHOTIa Ha HeM Jlake He YCTaHOBJIEHA OMepaljiOHHAs CHCTEMA
(4TO TaKOE OmepalMoHHAs CUCTEMa, KaK MPOUCXO/IUT €€ YCTAaHOBKA Ha HOYTOYK, OIUCAHO B I71. 7), U
TOrJa BaM IMPUJIETCS 3aHITHCS €€ MHCTAUISAIMEN U HACTPOMKOM CaMOCTOATENbHO. B 11e710M, HUYero
CJIO)KHOTO B 3TOM HET, HO Creli(HKa OTEYEeCTBEHHOTO PhIHKA KOMIIBIOTEPOB TAKOBA, UTO JieTabHbIe
MIPOrpaMMBbl IOKYNAIOTCSI KpaiiHe peako. B GonbIMHCTBE ci1ydaeB mpuoOpeTeHre HeJTMIIEH3MOHHOTO
JMCKA C MPUJIOKEHUSIMHU HE TIOBJIEUET CepPbe3HBIX MOCIIEICTBUN, U BCE kK€ HEKOTOPbIE BEI MOTYT
padoTarh He TaK XOPOIIIO, KaK XOTeJIOCh Obl.

Ecnu BBl He XOTUTE caMM YCTaHABJIMBATH M HACTPAMBATh OMEPAIIMOHHYIO CUCTEMY, TO JIydIle
pUoOpecT HOYTOYK C TPEeLyCTAaHOBJIEHHON ONEpalMOHHOW CHCTEMOU. DTO TOTHUMET €ro CTOM-
MocTb Juiib Ha $50-100.

BiomxeTHbie HOyTOYKM OOBIYHO HE OTIMYAIOTCS MaJIbIMU pa3MepamMu. Yaie BCero oHM OCHa-
IIIeHBl 9KPAHOM C iMaroHaibio 14—15”. Takue HOyTOYKH MEPEeHOCUTH He OUeHb YI0OHO, OTHAKO pado-
TaTh 32 HUMHU BIIOJTHE KOMpopTHO. O Bece MpOn3BOAUTEb OOBIYHO TOXE HE OUYeHb 3a00THTCS, TaK
yto MoouibHBIe [TK 3TOrO Kilacca He camble JIeTKHe.

Crnenyer ynmoMsiHyTh O TaKOM BaJKHOM TapamMeTpe, Kak BpeMsi aBTOHOMHOM paGotsl. Yarre
BCETO /ISl CHH)KEHUS 1IeHBl B HEJIOpOrMe HOyTOYKH yCTaHABJIMBAeTCsl Oarapesi, Mo3BoJstionas pado-
TaTh 0e3 noa3apsaku e 6omnee 2—-3 yacos. [1o cOBpeMEHHBIM MEpKaM 3TO COBCEM HeMHOro. B nan-
HOM CJTydae 3a 4TO IUIATUM, TO ¥ UMEEM.

Wrak, OlomkeTHbIe HOYTOYKH CTOST He odeHb goporo (ot $500 mxo 1000), obnamaoT He camoit
BBICOKO¥ MPOM3BOAUTEILHOCTBIO [0 CPABHEHHUIO ¢ OoJiee JOPOrMMHU MOJETISIME, KA4eCTBO UX COOPKH
MHOT/Ia OKa3bIBACTCS HE CAMBIM JIyUIIIMM, 2 KOMILIEKTallus1 BecbMa cKynHou. Eciii roBoputs 00 ontu-
MaJIBHOM BapHaHTe B ClIy4ae MOKYNKH OI0[KeTHOTO HOyTOYyKa, TO, Ha MOU B3IJIs/I, HET HEOOXOIMMO-
CTH YYUTHIBATH XaPAKTEPUCTUKU — MPUCTAIBHBIA KOHTPOJIb 32 KAYeCTBOM COOPKHU M XOPOIIer KOM-
TUIeKTaIuel 6osee BakeH. Tak 4To mocTapaiTech BBISICHUTD JBa MOCIEAHMX MOMEHTA JI0 TOro, KaK
OTHAIUTE CHBTH.
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A. CanoBckuit. «PaboTa Ha HOyTOyKe»

bu3Hec-HOYTOYKH

[Mon Gu3HEC-KJIacCOM COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX YCTPOHCTB OOBIYHO TOApa3yMe-
BaIOTCsl HanOosee (PyHKIMOHATIbHbIE MOJEH, 00J1a/IAI0IIKe TIPU 9TOM CTHJIBHBIM BHEIITHUM BHIOM,
KAYECTBEHHBIM HCTIOJIHEHUEM M, KOHEUHO XK€, JIOBOJIBHO BBICOKOM LIEHOM. DTO OTHOCUTCA U K HOYT-
Oykam Ou3Hec-kacca (puc. 2.2).

Puc. 2.2. buznec-HOyTOYK

Pa3mepbl 1 Bec TAKMX KOMITBIOTEPOB JJOJKHBI OBITh KaK MOXHO MeHblIlie. OIHAKO pa3Mephbl He
JOJDKHBI OBITH CJIMIIIKOM MaJIeHbKUMU, MHaUe padoTaTh 32 HOyTOyKOM OyzeT He Tak yaoOHo. ITpo-
M3BOIUTEIFHOCTh OM3HEC-HOYTOYKA OJKHA OBITh JIOCTATOYHO BHICOKOM, YTOOBI YIOBJICTBOPSITH HAU-
OoJbiieMy uncity TpeboBanuil. KoHeuHO, pedb He MIET O CKATUU BUICO MM BOBMOKHOCTH 3aITyCKa
UTpP C BBICOYANIIINM Ka4eCTBOM IpaUKH, HO OBICTPOIEHCTBUE HOJIKHO ObITh JOCTATOYHO BBICOKHM.
JIoBOJIBHO BBICOKHE TPpeOOBaHUS IPEIbSBISIOTCS K (DYHKIIMOHAIBHOCTH: HEOOXOMMO, YTOOBI HOYT-
OYK MOJIEP)KMBAJI CAMble COBPEMEHHBIE CTAHIAPTHI CBSA3U. BpeMst aBTOHOMHOM pabOThI JJOJIKHO OBITh
MAaKCHMAaJIbHBIM.

HecnoxHo moramarbest, uto MoousbHbie [TK OusHec-ki1acca mpeACTaBisioT cOO0M MPSIMYIO
MPOTHBOIOJIOKHOCTh OIOJKETHBIX. OHM U CTOAT HAMHOTO Jiopoke. VX 1ieHa MOXeT BapbUpOBaThCS
ot $1500 o 3000.

B nanHOM Cityyae npou3BOAMUTEN OPUEHTUPYIOTCS Ha ICJIOBBIX JIOAEH, YaCTO Mepee3Kaionmx
(He 00s13aTeIbHO Ha OOJIBIIINE PACCTOSHUSA), IJIS1 Yero ¥ HY)KHBI MaJIBII BEC U pa3Mepbl KOMITbIOTEPA.
[Monyepikka pa3nIMyHBIX CTAHAAPTOB CBSI3U HEOOXOIMMA, YTOObI B MECTaX, IJie €CTh BO3MOKHOCTh

13



A. CayoBckuii. «PaboTa Ha HOyTOyKe»

noctyna B IHTepHeT 1o GecripoBOIHOM ceTH !, He BO3HUKJIA podJieMa MOAKII0YESHUS U3-32 He10CTa-
TOYHOU (hYHKIIMOHATIBHOCTH BaIllero BHICOKOTEXHOJIOTMYHOTO MOOWIBHOTO AApyra. Kpome Toro, yacto
B TakMe KOMIIBIOTEPHI BCTPAUBAIOTCS CIELMAJIBHBIE CpeICTBa 3aUThl JaHHbIX (TPM-monyns mis
mrdpoBaHMsi, CKaHep OTIEYATKOB MAJIBIIEB), a TAKXkKE KaMmepa /s POBEeCHU ST BUICOKOH(pEPEHIIUI.

BusHec-HOYTOYKM OOBIYHO OCHAIIAIOTCS XOPOIIUM aKKyMYJSTOPOM, OOECTIeUMBAIOIIM
paboty 6e3 momgzapsaku B TeueHue 4—5 vacoB. Bcerma ecTb BO3ZMOXHOCTB NMpUOOpEcTH Oartapero
TIOBBIIIIEHHOW EMKOCTH, YBEJIMUMB BPeMsi aBTOHOMHOU padoThI 10 8—9 vacoB. [TosicHATh peumyIie-
CTBa HEOOJIBIIIOTO BeCa U pa3MepoB 0COOOTO CMBICTIA HET — TaKHEe KOMIBIOTEPHI MPOIIIE TIEPEHOCUTD,
C HAMH Jierye padoTaTh B CTECHEHHOW 0OCTaHOBKe. UTO KacaeTcst BHEITHETO BU/A, TO 3[€Ch UIPaeT
posb umumk. [lokynas HOyTOYK 3a $2000 (vm Oosibliie), OKUAACIIb MOTYYUTh CTUJIBHYIO BEIllb.
Cornacurech, 4TO YBUIIETh Ha KOJIHSIX Y XOPOILO OAETOro JEIOBOTO YeJOBeKa HEeI0pOrol MOOHIIb-
HBIl KOMITBIOTEP HECKOJIBKO CTPAHHO, OCOOEHHO €CJIM 3TO XO35UH KaKOU-IM00 (PUPMBI.

BusHec-HOYTOYKHM MpeHa3HaueHbl TIPEX/Ie BCEro IS JOAeH, KOTOPHIM TpeOyeTcsi MaKCUMYM
(DyHKIIMOHAJIBHOCTH, TPOU3BOJUTEIBHOCTH, KOMIIAKTHOCTH M BpEeMEHHM aBTOHOMHOUM pabothl. [Ipu
9TOM He cJiefiyeT 3a0bIBaTh O 0oJiee BBICOKOM cToMMOCTH. BripoueM, otaaBas $1500-3000, apyroro
He OXuaenb. HeynmuBUTeIbHO, YTO NIOJIB30BATEISIMA OU3HEC-HOYTOYKOB OOBIYHO CTAHOBSTCSI MEHE-
JKephl BBICITIETO 3BeHA MJIM YJIeHBI PYKOBOJSIIETO COCTaBa KOMITAHUH.

DTR-HOyTOYKH

ITo 3ambicity npoussoguteneid DTR-HOyTOyKM MOTYT CITy’KUTb BECbMa HEIUIOXOM aJIbTepHATHU-
BOW 00brYHOMY HactobHOMY [1K (puc. 2.3).

! BecripoBomHbIe ceTr B TIOCTIEIHEE BPEMst MOy HITH HIHPOKOE PACTIPOCTpaHerke. OHHM MO3BONAIOT OOMEHHBATHCSA HH(OPMAITHEi
ME:K/1y HACTOJIBHBIMM, MOOMJIBHBIMHU, KAPMAHHBIMU KOMITBIOTEPAMU, MOOMIIbHBIMHU TeslechoHamMu 6€3 TPOBOIOB. [I1s1 3TOro CyIIecTBYIOT
Touku gocryna B MHTepHer (hot-Spot-TOYKH), C IOMOILLBI0 KOTOPBIX Bbl MOKETe MOIKJIIOYNTHCS K BceMupHO# mayTiHe yepes Balll
HOyTOYyK. ITpK 5TOM HyXKHO HACTPOMTb COEAMHEHUE C TOUKOH (CM. IUL. 25).
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A. CapnoBckmii. «Pabota Ha HOYTOyKe»

Puc. 2.3. HoytOyk — 3aMeHa HaCTOJIbHOTO KOMIThIOTEPA

Ao6peBuarypa DTR pacnmdposbiBaercst kak Desktop Replacement, uro B nepeBone o3Ha-
YaeT «3aMeHa HaCTOIHOTO KOMITBIoTepa». Pa3Mephl TAKMX KOMITBIOTEPOB OOBIYHO OOJIBIIIE, YeM pa3-
Mepbl OIOKETHBIX HOYTOYKOB, OIHAKO B HHX, KaK MPAaBUJIO, YCTAHABIIMBAIOT BEChbMa IIPOM3BOIHUTEb-
Hble KOMIIOHEHTBI, KOTOPBIE ITO3BOJISIOT BBIIOJIHATD IMPOKUI Kpyr 3aaad. K nociaeaHum otHocsATcs
paboTa He TOJIIBKO C TEKCTOBBIMH, HO M € rpaduecKuMH pegaktopamu, cepdunr B MHTepHere (To
€CTb IIPOCMOTP BEO-CTPaHMII), BOSMOKHOCTb UI'PaTh B COBPEMEHHbIE UT'Pbl, KOM(POPTHBIN IPOCMOTP
ubMOoB (Onmarogapsi OOJBINON TUArOHAN SKPAHA).

IIpumeuanue

Knacc DTR-HOyTOYKOB TOSIBUJICSI OTHOCHTENILHO HETABHO — OKOJIO YeThIpeX
JIeT Ha3aJ, KOorja IMUPOKOe PaCHpOCTpPaHEHUE TIOMYYMIN MOOWIbHBIE BEPCUU
nporieccopoB Intel Pentium 4, 1uioxo nNOAXOmuBINME JIsi UCMOJIL30BaHUS B
HOyTOyKax. B pe3ysbrare HEeKOTOpbIe MPON3BOIUTEN CTAH BBIITYCKATh MOOUJIHHBIC
KOMIIBIOTEPBl ¢ OOJIBIIUM  3KPAaHOM M XapaKTePUCTUKAMH, AHAJIOTMYHBIMHU
napamerpam HacTosbHbIX [TK.

Bricokasi mpou3BOIUTENBHOCTD — HE €MHCTBEHHOE JOCTOMHCTBO DTR-HOYTOYKOB. Bonbiue
pasMepsl IealoT paboTy 3a TAKUM KOMITBIOTEPOM y/I00Hee, HesKesu 32 MUHUATIOPHBIM IIpeACTaBUTe-
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neM 6usHec-kJacca. C qpyroii CTOpOHBI, pa3Mephbl U BEC 3TOTO YCTPOMCTBA CO3AAIOT OIpe/Ie/IeHHbIE
TPYIHOCTH TIPH ero nepemMertieHnu. Xots, noctaBuB DTR-HOyTOyK Ha paOoumii CTOJ, Bbl COKOHOMHUTE
MHOT'0 M0JIE3HOTO MpocTpaHcTBa. [103TOMy OH M MOMY4MIT Ha3BaHUE «3aMeHa HACTOIBHOTO KOMIIbIO-
Tepa».

CroumocTb Takux HOyTOyKOB Bapbrpyetcst ot $1500 o 3500, To ecTh MPaKTHYECKH KaK B CITy-
yae ¢ ousHec-HOyTOYKamu. Camble goporre DTR-KOMIBIOTEpbl MOKHO OTHECTH K KJIACCY MYJIBTH-
Mera— U UTPOBBIX MOJIENIEH, O KOTOPHIX peub MOMJIET B cieayoieM nojapasaese. KauectBo cOopku
DTR-HOYTOYKOB OOBIYHO HAXOMUTCSI HA BLICOKOM YpoBHe. [Ipo6iieM ¢ mporpaMMHBIM oOecTieueHreM
TaK)kKe He BO3HUKAET: KOMITBIOTEPBl YKOMIUIEKTOBAHBI BCEM HEOOXOIMMBIM.

Moowunbhbie [TK sTOoro kiacca, Kak v Bce HOyTOYKH, OCHAIIAIOTCS aKKyMYJIITOPHOU OaTapeei.
PaccunthiBaTh Ha 10T0€ BpeMsi aBTOHOMHOM paOoThI He cieayeT. B jydriem ciydae B BaieM pac-
nopsbkeHnu 2—3 vaca padoThl ¢ TekctoM. OHAKO eciiv BBl He coOupaeTech HOCUTh ¢ codorr DTR-
HOYTOYK, a OyaeTe UCMOJIb30BaTh €ro JeMCTBUTENBHO KaK albTepPHATUBY HACTOJIBHOMY, TO 3Ta MpPO-
O1ema Bac He KOCHETCSl.

IMopeenem utor. IIprodperath DTR-HOYTOYK MMeEET CMBICT TeM MOJIb30BaTesIsiM, KOTOpbIS
XKeJaloT padoTaTh 32 KOMITBIOTEPOM, 3aHUMAIOIIMM OTHOCHUTEJIbHO HEMHOTO MeCTa, HO MMEIOIIM
HEIUIOXYI0 (PYHKIIMOHATBHOCTD U BHICOKYIO ITPOM3BOJUTEILHOCT, CPaBHUMYIO ¢ HacTonbHbIM [1K.

MyabTUMeUa— ¥ UTPOBbIE€ HOYTOYKH

MynbTrMeara— 1 UTPOBble HOYTOYKHM — TaK Ha3biBaeMblil OnsHec-kiacc asi DTR-HOyTOyKOB.
['maBHOW OTIIMYUTENIBHON OCOOEHHOCTBIO 9TOM KaTeropuy KOMIBIOTEPOB 1B JIETCS MOAJEPKKA HEKO-
TOPBIX JONOJHUTENbHBIX (pyHKIMA. Harpumep, BcrpoenHslil TB-Tionep obecrnieunBaeT mpocMoTp
TeneBuAeHUs Ha HOyTOyKe. B MoOumbHOM [TK MokeT ObITh KauecTBEHHAsl aKyCTHUYECKasl CUCTeMa
(o yetblpex AMHaMUKOB). [Tpon3BonUTEN TaKKe MPEIOCTABISIOT BO3MOKHOCTH BOCIIPOU3BEACHH
aynmo— ¥ BUIeo (aii J10B 6e3 3arpy3Ky OrepaMoHHON CHCTEMBI,  TaKKe YIpaBJIeH!sT BCeMH (DyHK-
LUAMHU MYJIbTHMEMA C TOMOIIIBIO MyJIbTa AUCTAaHLIMOHHOTO yIpasiieHus (puc. 2.4).
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Puc. 2.4. MynsTUMeIMAHBII HOYTOYK

MynbTUMeAUHbIE HOYTOYKH HETUIOXO MOAOUIYT ISl IOMa, TaK Kak Yalle BCEero BhIIe repe-
YUCIIeHHbIe (DYHKIIMU BOCTPEOOBaHbBl IMEHHO B JJOMAIIHEH oOcTaHOBKe. KOHEUHO, CTOMMOCTD TaKuX
KOMIIBIOTEPOB YBEJIMYMBAETCS] HA HECKOJIBKO COTEH JI0JUIApOB, HO, €CJIM IOIBITaThCs pean30BaTh
AHAJIOTMYHYI0 (PYHKIIMOHAJIBHOCTh B 00bIYHOM DTR-HOYyTOYKE, MOXeT BbliATH Aopoxke. Kpome Toro,
B MYJIbTUMEIUIHBICHOYTOYKH YCTaHABJIMBAIOTCS OOJiee KaueCTBEHHBIE SKPaHbl U JOCTATOYHO OBICT-
pble KOMIIOHEHTHI.

WrpoBble HOYTOYKH, KaK HECITIOKHO JI0Ta/1aThCsl, OPUEHTUPOBaHbI HA Urpbl. CKOpee BCero, Bbl
HE CMOXeTe CMOTPETh Ha HUX TEJIEBUICHHUE, 3aTO OHM PACIONIAraloT CaMbIMU ObICTPHIMHU TPOLIECCO-
pamMu 4 BUJEOKapTaMu (CM. IJ1. 3). DTO MO3BOJISIET 3ayCKaTh COBPEMEHHbIE UTIPbI C TOBOJILHO BHICO-
KMMH HACTPOMKAMU Ka4eCcTBa M300pakeHus1. XOTs CIPaBeAIMBOCTH pau HEOOXOIUMO CKa3aTh, YTO
IJIs1 UTP BCE e JTydllle MOAXOAUT HACTOJIbHbIA KOMIBIOTEP, OCOOEHHO B TEX CIydasiX, KOrAa Bbl MIPO-
BOJUTE 32 ITUM 3aHSATUEM Yachl HAITPOJIET.

ToHkue U Jierkue HOYTOYKH

Ilo ofHOMY TOJIBKO Ha3BaHUIO «TOHKHE W JIETKHME» HECJIOXKHO JOrajarbCs, YTO peub MOWAeT
0 HOyTOyKax ¢ HeOOJbIIMM BecoM. DTOT Kiacc MoOmIbHbIX 1K coueraer xapakrepucTuku Ou3-
HEC-HOYTOYKOB M CyOHOYTOYKOB (O HUX PAacCKa3bIBAETCs B CleAyloIeM rnozapaszene). OT mepBbIX 3T
KOMIBIOTEPH! YHACIIEJOBAIM IHPOKYI0 (PYHKIMOHATBHOCTD, OOJIee MM MEHee XOPOLIYI0 POU3BO-
AWTENBHOCTD U YJOOCTBO B padoTe, a OT BTOPBIX — MAJIBII BeC.
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JlnaroHanb 9KpaHa TOHKHMX W JIETKUX HOYTOYKOB UyTh MEHbIIE, YeM y OOJIBIIMHCTBA OU3-
Hec-MamH. [{71s1 moBceiHeBHON pabOThl OHM TIOAXOST JIyullle CyOHOYTOYKOB.

CrnenyeT OTMETUTh, YTO WHOTAA MPOM3BOIAMTENN OONEISIOT MOOWMIIBHbIE KOMITHIOTEPBI ITON
KaTeropuy TAKUMHU KOMITOHEHTaMH, KaK ONTUYeCKHe MPUBOJIBI (TIONPOOHEe O HUX paccKa3aHo B TIL.
3), To ecTh paboOTaTh C KOMIAKT-AUCKAMH Oe3 BHEITHUX HAKOMUTeNIel He momyunrtcs. MHorga oHu
BKJIIOUAIOTCS B CTaH/JIAPTHBI KOMILJIEKT ITOCTABKH, WIA C HOYTOYKOM ITOCTABJISIETCS CIieIMasIbHas
nok-cranims>. [IpaBna, BO3UTh ee ¢ coO0i OyIeT He TaK YIOOHO — MPOIlle KYNMUTh HeOOJBINOW BHETII-
HUU TIPUBO]I.

Ilena Ha 311 MOOUIBbHBIE TTK HeckonmbKO BhIle, YeM Ha Ou3Hec-HOYTOyKH. [IpomsBoauTeno
HEOOXOIUMO YMECTUTh TO K€ KOJTMYECTBO KOMIIOHEHTOB B TOHKOM KOPITyCe, JUISl Yero MCIONb3Y-
10TCs1 OOJIee CJIOKHBINA OTBOJ] TeTlIa U MeHee HarpeBaeMble KOMITOHEHTHI, KOTOPBIE OOXOIATCS JOPOKE.
[NMokynka Takoro HOyTOyKa MpeArioYTUTENIbHA, eCIIA YeJIOBEK YaCTO HAXOAWUTCS B IMyTH W JJIS HETO
OoJTbIIIOe 3HAUEHHE UMEeT KAk bl IpaMM Beca Belllel, KOTOpble OH OepeT ¢ COOOM.

CyOHOyTOYKH

CyOHOYTOYKM — OCOOBIH KJIaCC MOOWMJIBHBIX KOMIIBIOTEPOB, MpEJHA3HAYCHHBIA IS JIIOJICH,
MPENOYMTAIOIINX MaJible pa3Mepbl U Bec ycrpoiictBa. ['abaputhl Takux [IK menbie snucra A4
(puc. 2.5).

Puc. 2.5. Cy6HOYTOYK

2 HOK—CTaHLII/IH — crielyajibHaA MpUcTaBKa 1Jisd HOyT6yKa, Ha KOTOpOﬁ PacnoIOKEHBI JOMIOJIHUTEIbHBIC IIOPTHI U PA3bEMBI, a TAKKE
ONTHYECKUI TIIPUBO. Ona NpeaHa3sHavaeTCd 1Jid paClIUPEHUA Q)yHKLII/IOHaI[LHOCTI/I MOOHJIBHOTO KOMIIBIOTEPA.
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KommakTHOCTh 00yCIOBIIIa HEKOTOPBIE HEIOCTATKA CYOHOYTOYKOB:

* Hey10OCTBO B padoTe;

* HU3KYIO IIPOM3BOIUTEIEHOCTD;

* BBICOKYIO CTOMMOCTb.

N3BecTHO, uTO YeM Gobilie HOYTOYK, TeM yJoOHee 3a HuM padotath. ClieoBaTeIbHO, YeM OH
MEHBIIIE, TeM CJIO)KHEE C HUM yNpaBisaThesl. C OHOM CTOPOHBI, CyOHOYTOYKH MO3BOJISIIOT BBITIOJIHSTh
pa3IMYHBIEe OMEpalMy Jake B CaMbIX CTECHEHHBIX YCJIOBUSX, HO C JIDYTOi — JeJIaTh 3TO He BCeriua
KoM(OopTHO. [TPON3BOAUTEISAM MTPUXOIUTCS] YMEHBIIIATH KJIABUATYPY, ¥ C HEIPUBBIYKH BbI TIOITPOCTY
MOXeTe He MOMNagaTh M0 HYKHbIM KJIaBHIIIAM.

Bmecto ceHcopHoii naHes (mogpoOHee 0 Hell paccKa3aHo B IJ1. 3) UCTIONB3YeTCs CelIuaIbHbIN
MUHHU-/IKOUCTUK (TPEKIIOMHT). YTIPABJIATH C €r0 MOMOIIBIO YKa3aTeleM MBI MeHee yIOOHO.

B cBs13u ¢ TeM 4TO B CYOHOYTOYKaxX MCIIONB3YIOTCS MUHUATIOPHBIE KOMIIOHEHTBI, CKOPOCTh
BBIUMCIICHUs TIaJaeT. 3/iech BCe KaK B CIyyae C TOHKMMHU M JIETKMMH HOYTOYKaMH: €C/IH yCTaHO-
BUTh KOMIIOHEHTHI C BLICOKUM OBICTPOIECHCTBHIEM, TO, BO-TIEPBBIX, KOPITYC KOMIThIOTEPA Oy/IET CHIIbHO
IpeThCsl U, BO-BTOPBIX, BPEMs padOThI OT aKKYMYJISITOpA 3HAUUTENIBHO YMEHBIIUTCS (Belb OaTaperiku
B CYOHOYTOyKax Takke MaJeHbKHE).

B 1iesiom, Ha KOMIBIOTEpaX TAKOTO Kjlacca MOXHO BBIIONHATH OOJBINMMHCTBO 3aja4. Bol 6e3
mpo0JieM HareyataeTe JTOKYMEHT, ropadoTaeTe ¢ MEeKTPOHHBIMU TaOJMIIaMU, TTOCMOTPUTE KHUHO,
NOCTTyIIIaeTe MY3bIKY, OTPEIaKTHpyeTe PUCYHOK B TpapuiecKoM penakrope wim 3aiinere B MHTep-
HeT. [lourparh ke B TpeXMepHbIE UTPBl BPsI/L JIM YAACTCS. 3alyCTUTh UX, KOHEYHO, MOKHO, OJJHAKO
CKOPOCTb pabOTHI OyZIeT Aajieka OT uaeana.

Yro KacaeTcsi CTOMMOCTH, TO 3/1eCh, TIOXKAITYH, BCE MOHATHO. KOMITOHEHTHI, 3aHUMAIOIINE MAJIO
MecTa, BCeI/ia CTOAAT JIOPOKE «HOPMAJIbHBIX» aHAJIOTOB, /14 U pa3padoTaTh KOMITAKTHBI AN3AiiH KOM-
NBIOTEPa HECKOJIBKO CIIOKHEE.

IlianmeTHbIe HOYTOYKH

[MnanmerHsie HOyTOYKM (it Tablet PC, B Hapone — «TaOneTku») MPUCYTCTBYIOT Ha PhIHKE
JOBOJIBHO J1aBHO. VX MOXHO mozipa3aenuTth Ha ABa Bua. [IepBblil BHIISAUT Kak HOYTOYK Oe3 KJa-
BUaTypsl (puc. 2.6). Bcs ero HauMHKa BCTpOEHA B 9KPaH, a yIpaBJieHHe MPOU3BOIUTCS C IIOMOLLBIO
cruryca’.

3 CTI/IHYC — HeOOJIbIIAs IACTUKOBAS YKa3Ka, Io3BoJjidronasn pa60TaTb C CEHCOPHBIM 9KPaHOM, HE IOBpEKAAA €T0.
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Puc. 2.6. [1naHmerHbIi HOYTOYK

TonmpHa KOMIIBIOTEpa TOrO BU/A TaKas e, Kak U y 0ObIYHOro HOyTOyKa. Ha mutaHmerHsie
[1K ycranaBimBaeTcs OMHOIIEHHAS ONIEPAlIOHHAsI CUCTEMa, TaK YTO Mpo0OiieM ¢ paOOTOoi B IIPUBBIY-
HBIX TIporpammax He Oyner. Kak npaBuiio, «tadbieTki» NogIepKUBaIOT BCe COBPEMEHHBIE CTaHAPThI
cBsi3. KpoMe Toro, K HUM MOXHO MOJIKJTIIOUUTH OOBIYHbIE KJIABUATYPY ¥ MbIIIb.

Bwmecre ¢ TeM NO3MLIMOHMPOBAaHKUE TAKUX KOMIIBIOTEPOB crielipru4HO. OHU OJONAYT JIIOIAM,
KOTOPBIM HEOOXOIMMO 4YacTO PHUCOBATh OT pyKH. JlesnaTh 3TO CTHIIYCOM Ha CEHCOPHOM 3KpaHe
HAMHOTO TIPOIIIe, YeM C MOMOIIBI0 MbIM. Ha mmaHmeTHsix HOyTOyKax ynqooHo padorars B MHTEp-
HETe, KOrAa Bbl HAXOIUTECH B ITyTH.

Bropoii Bun mianmetHeix [IK nmeer cyiecTBeHHOE OTMYKME OT IEPBOTO — 3TO MPUCYTCTBUE
TMOJIHOIIEHHOM KJIaBUaTyphbl. Takol KOMIBIOTEpP HA3bIBAIOT HOYTOYKOoMTpaHcdopmepoM (puc. 2.7).
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Puc. 2.7. Hoytoyk-Tpanchopmep

[lo GonbIiioMy cyeTy, 9TO OOBIYHBII HOYTOYK, OCHAIIIEHHBIN CEHCOPHBIM SKPAHOM U CTUITYCOM.
HeynuBuTteibHO, 4TO YCTPOWCTBA TAKOTO BUJIA TIOJIb3YIOTCS OOJIBIIEH OMYJISIPHOCTHIO, YeM TUIAHIIIeT-
HUKU 0e3 KJIaBUaTyphl.

Paboras 3a HOyTOyKOM-TpaHcOpMepoM, Bbl OJIHUM JIBHKEHHEM PYKHU TPEBpaTuTe €ro B
«TabneTKy» Onarogapsi CrielaibHOMY MOBOPOTHOMY MEXaHHU3MY, KOTOPIM 000pYy/I0BaH 3KpaH. OH
MOXeT 1noBopauuBarbcs Ha 180° (mocneHee nokoseHue — Ha 360°) U CKJ1aAbIBaThCS Ha KJIABUATYPY.
[Nocrne Takoii onepary OpUeHTAIUsI SKpaHa OOBIYHO MEHsIeTCsl Ha opTpeTHy. [1o (pyHKIMOHAB-
HOCTH «TaOJIETK» BTOPOTO BU/Ia HAXOIATCS Ha OTHOM YPOBHE C OU3HEC-HOYTOYKaMHM, & BOT MX CTOU-
MOCTb HAMHOTO BBIIIIE, TAK KaK TTOBOPOTHBIN MEXaHNU3M M CEHCOPHBI 9KPaH TPeOYyIOT IOTIOTHUTEITb-
HBIX 3atpar. ClemayeT OTMETHTh, YTO MHOTA PAa3HUIIA B IIeHe MEXKIy OOBIYHBIM OM3HEC-HOyTOYKOM
BBICIIIETO IIEHOBOIO JMana3oHa u xopoumm Tablet PC cocraisier Heckonbko coteH JouiapoB. Ecian
BbI permuTe npuooperatb MoowibHbIN [1K 3T0M Kateropuu, To nojgyMaiite, HyKHbI JIA BaM JIOTIOTHU-
TeJibHblE (DYHKIIMU B BUJIe CEHCOPHOTO 9KPaHa.

UMPC

Ao66pesuarypa UMPC pacumgposiBaercs kak Ultra Mobile Personal Computer, uto B iepe-
BOJIE O3HAYAET «YJIbTPAMOOWJIBHBIN MEPCOHATBHBIA KOMIBIOTEP». DTO COBEPUIEHHO HOBBIN KJIacc
ycTpoiicTB. VIMesi HAYMHKY MOYTH KaK y MPUBBIYHOTO HOYTOYKa, BHelHe UMPC Hanomunaer kap-
MaHHbI Komibiotep (KITK) Heckombko Gobiiero pazmepa u Beca (puc. 2.8).
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Puc. 2.8. YabrpamoOwmibabiii [TK

IIpumeyanue

Bnepsrie 0 UMPC 3arosopuiu B 2005 rony. PazBuTtre TEXHONIOTHIA TOCTUIIIO
TAKOTO YPOBHS, YTO CTaJIO BO3MOKHBIM pa3MELLEHUE CTaHJAPTHBIX KOMIIOHEHTOB
HOYTOyKa Ha MUHHMMAaJbHOU Iuiomanu. Becnoir 2006 roga kommanust Samsung
npeacrasuia nepssiii UMPC.

ITocne storo nocnegosan anoHe Sony UX-180P — Bepcusas UMPC uzBectHOM
ANOHCKOM KomnaHuu. OHa pemwia He CllefoBaTh pekoMeHaauusaM Microsoft B
OTHOUIEHUM TaKUX YCTPOMCTB, U B pe3yabrare ee UMPC odunmansHo cunTaercs
4eM-TO BpoZie MaJIeHbKOro cyOHOyTOyKa. B Oyayiem, BeposTHO, 06e KOopIoparmu
MPUIYT K €JUHOMY COIJIAILIEHUIO.

Penmna He ymyckars 310T phiHOK M Komnanusa VIA. Ee npoueccopst C7
u C7-M (MoOwuibHasi Bepcusi) He MOJB3YIOTCS OCOOBIM CIIPOCOM W3-32 HU3KOM
ITPOM3BOJUTENIBHOCTH 10 CPABHEHMIO C aHajioramu Ha ocHose uunos Intel. Bmecre
C TeM yJIbTpaMOOHJIbHbIE TIporieccopbl VIA xapakTepu3yloTcsi MalbIMK pa3MepaMu
Y OYEHb HU3KUM TEIUIOBBIIETIEHUEM. DTO JIENIAET UX BECbMA HEIJIOXUM PELEHUEM
st UMPC.

Ceoin UMPC npencraBuna takxke ¢upma ASUS. Ee ycrpoiictBo
COOTBETCTBYeT BceM TpeOoBaHusM Microsoft. [Ipeacrapnsiercs, uto B Oymymiem
CIIPOC Ha TaKWe KOMITBIOTEpHl Oyner pacTu. He MCKIIOUEHO, YTO OHU BBITECHST
camble pyHkumoHaibHble KITK.

Ha UMPC o06b1yHO ycTaHOBIIeH nonHoneHHbi Windows. OqHako paboTaTh ¢ HUIM HECKOJIBKO
MpoOJIEeMaTHYHO W3-32 MaJIbIX pa3MepoB KJABHATYpHl JMOO ee OTCYTCTBUs. B KauecTBe MBbIIIH

UCTIONB3YETCS TPEKITOUHT, a Takxke cTiiryc (UMPC ocHallieH ceHCOpHBIM 9KPaHOM).
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BecbMma panyer, uro npoussogurenu ycranasivsaioT B UMPC npouieccopsl (peus UIeT o Bep-
CHSIX C CaMbIM HU3KHMM TEIUIOBBIIEICHUEM U SHEPrornoTpedIeHueM), a TakKe JAPyriue KOMIOHEHTHI
00bIYHOTO HOYTOYKa. B pesynbrare ycTpoicTBa 3TOro KJjiacca 3HaYMTENIbHO ONEpekaioT MO0 CBOMM
xapaktepuctukam KITK. Bel 1axke cMoxkeTe urpath Ha HUX B UTPHI, ITPaB/a, 00 yrnoOCTBe 3TOro Mpo-
1iecca rTOBOPUTh HE MPUXOAUTCS.

st obmenusi ¢ BHemHUM MupoM UMPC ocHammaioT cOBpeMEHHBIMH CTaHIAPTAMU CBSI3H
(B 4aCTHOCTH, MOAJEPKKON OECIIPOBOIHBIX CETeil), a TaKkKe pa3beMaMH, 4epe3 KOTOpble MOKHO
MOZKJIIOUUTh Pa3IMYHbIE YCTPOMCTBA BPOJE BHELIHETO ONTHYECKOTO MPUBOAA, KJIABUATYPbl, MBIIIH,
IIpUHTEpa, CKaHepa U T. 1.

UMPC nogxoaut 1ejioBoMY 4eJIOoBeKY B KauecTBe (pyHKIIMOHAILHOTO opraHaiisepa. B kpaitnem
ClIy4ae, TaKoW KOMITBIOTEP CMOXKET BBICTYITUTD aJbTEPHATUBON OOBIYHOMY HOYTOYKY. OHAKO MOKa
UMPC umeror cymniectBeHHbIN Hegoctatok B cpaBHeHnu ¢ KIIK. INocnennue padotator 6e3 nmoasa-
PAIKM HAMHOTO JIOJIbITIe, TOT/Ia KaK MakcUMasibHoe BpeMs aBTOHOMHOM pabotel UMPC cocrasisier
2-3 yaca. HecoMHeHHO, B OyayIlieM 3TOT MoKa3aresib Oy/IeT yIyJIaThbCsl.

3amuieHHble HOYTOYKH

INocnenuuit Kj1acc HOYTOYKOB, O KOTOPOM $1 XOTeJI Obl paccKa3arh, — 3TO 3alUILEHHbIE HOYT-
Oyku (puc. 2.9). VX BbIIIYCKOM 3aHMMAaeTCsl OrpaHUYEHHBIN KPYT POM3BOAUTENEH, CaMblil U3BECT-
HBIM cpeau KoTopbix Panasonic.
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Puc. 2.9. 3anmunieHHbI HOYTOYK

I'maBHast 3a7a4ya TAKMX KOMIIBIOTEPOB — BBIICP/KMBATh MAKCUMaJIbHbIC HAIPY3KHU (HArpuMep,
TronajaHue Biaru, u3nUecKoe BO3eNCTBIE) B JIIOOBIX YCIOBUSIX. «3arac MPOYHOCTH» 3alAIIEHHBIX
MoOMIBHEIX TTK Oosblne, 4eM OOBIYHBIX.

3aiuineHHble HOYTOYKHY MpeTHa3HAYCHBI ISl UCTIONb30BAHUS B CAMBIX 9KCTPEMAJIbHBIX YCIIO-
BUsIX. DTO MOTYT OBITh KaK pa3InYHbIC SKCIIEAUIIMU, TAK ¥ BOCHHbIC JICHCTBHSI.

CToMMOCTh HOYTOYKOB 3TOTO KJIaCCa HAMHOT'O BBIIIIE, UTO CBS3aHO C UCTIOJIb30BAHUEM 3allIUT-
HBIX MaTepHAJIOB M TeXHOIOrUi. [I03UIIMOHUPOBaHKE TAKMX HOYTOYKOB CTOJIb CIIEHU(PUYHO, YTO UX
MPUXOIUTCS JIeNIaTh Ha 3aKas.

Kakoii HOyTOyK BbIOpaTh

[IpenBapuTenbHbIE BHIBOABI TAKOBBL. EC BaM HEOOXOAMM HOYTOYK J1J151 BHITIOTTHEHM I HECJIOK-
HBIX O(UCHBIX 3a/1au (Bpore HaOopa TeKcTa, 0OpaOOTKM JAHHBIX B JMEKTPOHHBIX TAOMMIIAX WM
noucka nagopmarmu B IHTEpHETE), TO BIOJIHE OAOMIET OI0/IKETHBIN KomIbloTep. Kpome Toro, oH

24



A. CayoBckuii. «PaboTa Ha HOyTOyKe»

CTaHeT HAWIy4IlIMM BHIOOPOM, €CJIA BBl CTECHEHBI B Cpe/ICTBaX. Ero (hyHKIIMOHATBHBIX BO3MOKHO-
CTEeN XBATUT IJIs1 OOJIBIIIMHCTBA 3aa4, BHIIOIHIEMBIX Ha OOBIYHOM HacToabHOM I1K.

Ecnmu Bam HeoOxonuma IOMOTHATETbHAS (DYHKITMOHAJTBHOCTh, TaKasl Kak MOIepkKKa Harnoosee
pacrpocTpaHeHHBIX CTAHIAPTOB OECIPOBOIHBIX CETEH, BO3ZMOKHOCTh 3aIUCH JTIOOBIX TUTIOB IUCKOB,
BCTPOCHHAsI KaMepa /T BUICOKOH(MEPEHIINUI, TO eCTh CMBICT 00paTUTh BHUMaHUE Ha OM3HEC-HOYT-
Oyku. Mory Takske MOpeKOMEHI0BaTh UX MPUOOpEeTeHNE BMECTO OIOKETHBIX MOJIeJIel, €CITH TO3BO-
ns10T cpenctBa. MooubHble [TK 6usHec-Kiacca UMeioT OyJIbIIyio IPOU3BOAUTEILHOCTD, MEHBIIUI
Bec, J0JIbIIe padoTaOT OT aKKyMysATopa. [Ipe3eHTabebHBIN BHEITHUI BUJI TAKKe OKAKETCs BeChMa
MPUATHON OCOOEHHOCTBHIO.

BeiOupas komnbiotep i [1oMa wiv opuca, KOTOPHIA Bbl He COOMpAeTech MepeHOCUTh, 00pa-
TUTE BHUMaHKE Ha MPEJCTABUTENS] MYyTbTUMEIUIHBIX HOYTOYKOB. BooOIe, Takasi cucreMa BIIOJTHE
MOJET 3aMEHHTD IMOJTHOIIEHHBIN HACTOILHBIN KOMIThbIoTep. Ee pa3meps! BeJIMKY 1O CPAaBHEHUIO C JIPY-
T'MMU HOYTOyKaMH, OJJHAKO OHU MEHBIIIE, YeM Y OOBIYHBIX KOPITYCOB, KOTOPBIC YCTAHABJIMBAIOT Ha TTOJ.
Bbl cMOXeTe pacronioKUThCS BEYEPOM B JIIOOMMOM Kpeciie ¢ HOyTOyKOM M mooOmarkest B IHTepHeTe
WJTA TIOCMOTPETh KMHO (UTO JIeJIaTh TaKkKe BechMa YIOOHO M3-3a IUPOKO(GOPMATHOTO IKpaHa, KOTO-
pbiii Bce varte ucronb3yercs B DTR-HoyTOyKax).

[TpeamodruTeIbHO OCTAHOBUTH BHIOOP HA TOHKOM M JIETKOM HOYTOYyKe (v mianieTHoM [1K,
ecqi Toro TpeOyeT crielrKa BHITOTHASMBIX 3aa4), €CJIM Bbl YaCTO HAXOOUTECh B JIOpore. DTu
KOMIIBIOTEPBI B MOJTHOM Mepe OIpaB/IbIBAIOT Ha3BaHUE «MOOWUJIbHBIC». Kak mpaBwiio, oHU 001a1aioT
(PyHKITMOHATLHOCTBIO OM3HEC-HOYTOYKOB, MIMesl TIPY STOM MEHbIIME pa3Mepbl. Bpems nx aBTOHOM-
HOW paOOTHI He XYXe, YeM y OOJBIIIMHCTBA PACTIPOCTPAHEHHBIX MOJICIICH.

Uro kacaercs 3alUIIECHHBIX HOYTOYKOB, TO, TOJIaraio, TakMe KOMITBIOTEpHl OyAyT TOKYIaTh
JIOMTY, KOTOPBIE 3HAIOT, YTO UM HEOOXOIMMBI JOTOJTHUTEIbHBIE BOZMOXHOCTH, MPEJOCTaBIsIeMbIe
3TUM KJIACCOM.
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I'naBa 3
N3 4ero cocTouT HOYTOYK

* [Ipouieccop

* OnepatuBHas MamsTh
* Yuncer

* Bugeokapra

* Xecrkuii guck

* OnTUYecKuil MPUBOJ
* DKpaH

* Cetn

* YerpoiictBa BBOjIA

* OcranbHOE

HeonbITHBIN 10TB30BaTENbh pacCMaTPUBAET KOMITBIOTEP KaK OYeHb CJIOKHOE YCTPOMCTBO, KOTO-
pOe 3arpocTo MOKHO MOBPEIWTH MPU HEaKKypaTHOM oOpamieHud. Otdacté 310 BepHO. OgHaKo
TOJIBKO JIMIIIb OTYACTH, TOTOMY KaK B pe3yJIbTaTe HeOpeKHOTO OTHOIIEHH S JIOMAETCsI BCE, UTO YTOIHO.
MHoroe 3aBUCHT OT CTeTNIeHH HEOPEKHOCTU — ITO TOHUMAET KaKIbIi.

Hmest neno ¢ KOMIBIOTEPOM BIiEpBbie (HEBaXKHO C KAKUM — HACTOJBbHBIM MIJIM MOOWJIBHBIM),
Mpesk/ie BCero HeoOXoIMMO M30aBUTHCS OT CTpaxa, YTO ero MOXHO ciioMarhk. [ToToM HyXHO n30a-
BUTBCS OT CTPaxa, YTo C KOMIBIOTEPOM HEJb3sl pa300paThes. YCIOKOUTECh, Pa300paThCsi C KOMITBIO-
TepoM MOXHO. Y3ke 30 JieT OH COBEepIIIeHCTBYETCS, YTOOBI CTaTh O0JIee MOHATHBIM CaMOMY OOBIYHOMY
YeJIoBeKy. B 3TOM OTHOIIEHNH ¢ KaIbIM FOJOM KOMIIBIOTEp Bce OJIMKe K Ueany.

OpHaKo ¥ cJIoMaTth ero, JIeHCTBUTETbHO, MOKHO. Ho ecii BbI He Oyaete OMTh KOMIIbIOTED (VITH
HOYTOYK) HOramu, 6pocarbh B HEro KaMHsIMHU, CTPEJISITh U3 MyJieMeTa, TOUTh €ro B BAHHOH, BHIOpa-
ChIBaTh M3 CAMOJIETA, 3aITyCKaTh B OTKPBITHI KOCMOC, TO BEPOSITHOCTD IOJIOMKH TIO BaIllell BUHE CHU-
3UTCS HA HECKOJIBKO MOPSIIKOB.

HcnopTtuth KOMIIBIOTEp, HAKaB HE Ty KHOIKY, TaKKe JOBOJBHO ClI0kHO. COBpeMeHHbIe Orepa-
IIMOHHBIE CUCTEMBI (TTPOrPaMMBbl, KOTOPHIE YIPABJISIIOT BCEM KOMITBIOTEPOM) UMEIOT OYE€Hb BBICOKYIO
CTereHb 3aIUThI OT CIIyYailHOM OIMOKY, & HEYassHHO BHITIOJTHEHHAS OMepaisl OObIYHO MOXKET OBbITh
OTMEHEHa WUJIH sIBJISIeTCS] BOBCE Oe300MIHOM.

OpnHako 4TOOBI JTydlIlle MOHUMATh KOMIIBIOTEDP U MEHbIIIE er0 OOSThCS, HE JIMIITHUM Oy/IeT pa3o-
OparbCsl, YTO HAXOAUTCS Y HETO BHYTPH. DTO MIOMOXKET HE TOJIBKO MOHSATh MPHUUHY HEPaOOTOCIOCO0-
HOCTU TOUW WJIM MHOUM MPOrpaMMBbl, OTCYTCTBUSI KaKOU-TMOO0 (DYHKIIUH, HO M BHIOPATh MPH TOKYIIKE
6osee MOOXOIAIMIA KOMIBIOTED, ONPEENUTh, 32 UTO CJIEAyeT IUIATUTh JAEHBIHY, a 32 UTO HET.

Hanee OyayT onucaHbsl KOMIIOHEHTBI HOYTOyKOB. OHU HE CMITBHO OTJIMYAIOTCS] OT KOMITOHEHTOB,
KOTOpbIE YCTAaHABJIMBAIOTCSI B HACTOJIBHBIE KOMITHIOTEPHI, HO HECKOJIBKO CEPhE3HBIX OTIIMYMI BCE Ke
ecTb. Ha HMX MBI BKpaTIie OCTAHOBHMCSI.

IIpoueccop

O npoueccope (puc. 3.1), HECCOMHEHHO, CIbIILIATNA BCE MOJIb30BaTeId. MHOIMe 3HAOT, YTO €ro
OCHOBHOE TpeHa3HaYeHNe — CYMTaTh Yucia. Tak, COOCTBEHHO, U ecTb. Eciiu oTOpocuth hopmarb-
HOCTH, OCHOBHasI 3aJa4a rpoueccopa (v LI — nenTpanbHOro mporeccopa) 3ak/o4aeTcs B CIIoxKe-
HUM IBYX 4rcen. Yem ObICTpee OH 3TO JIeNIaeT, TeM BbIllle CKOPOCTh BhluMcieHus. HeMHOro KoHkpe-
TU3UPOBAB TOT MPOLIECC, OTMEUY, YTO B OJUH MOMEHT BPEMEHHU MIPOUCXOAUT CIOKEHHEe Ooliee IBYX
qrce, a Takke 00paboTKa MHOKECTBA IPYrUX JTaHHBIX. COBOKYITHOCTb TUX OIepallvili Ha3bIBACTC S
TaKTOM.
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Puc. 3.1. ITpoueccop

CkopocTh paboTHI MpOIIECcOpa OIpesiesIseTcs] TAKTaMU M YKCIIOM OMEpalyii, KOTOpble OH
MO’ET BBIIOJHHUTH 32 OIMH TakT. YeM Oosbliie TeX U APYrux, TeM Oosiee ObICTPBIM MOXKHO CUMTATh
LII1. HaBepHoe, MHOTME CIIBIILIAIN NP0 «TAaMHCTBEHHBIE» Merarepusl U rurarepipl. Tak BOT, OIUH
repl COOTBETCTBYET OIHOMY TakTy. MToro mosyuaercs, 4yTo Merarepl] — 3T0O MUJUIMOH Trepl] (Tak-
TOB), & TUrarepll — MWIIMapaA. Yucio TakToB, BBINOJIHAEMBIX 3a OfIHY CEKYH]y, Ha3bIBaeTCsl TaKTO-
BOW 4acTOTOM mporeccopa. Yem oHa Bhlle, TeM ObicTpee padoTaeT mpoueccop. OHaKo B OCIeIHee
BpeMsi ckopocTh padoTs LII1 yBenMumBaioT HE TOJBKO 3a CYET YacTOThI, HO M 3a CYET YHCJIa Ore-
paLMii, BBINOJIHAEMBIX 32 TakT. I[IpUumHbBI 3TOr0 JOBOJIBHO MPOCTHI. YeM Bblllle TAKTOBasA 4acToTa,
TeM ObICTpee MPUXOAUTCS MEePEKTI0UaThCsl TPAH3UCTOPaM (M3 HUX COCTOMT Hpoleccop). IT1o, ecre-
CTBEHHO, BBI3bIBAET BbIJEJIEHHUE TEIUIA, TOITOMY COBPEMEHHbBIE IIPOLIECCOPbI IPUXOIUTCS OXJIaXKIATh
Pa3IMYHBIMHU criocobamu. 17151 HOyTOYKOB 3TOT IapamMeTp MMeeT 0co00e 3HAUeHHUe, TaK KaK W3JIUII-
HUIi HarpeB KOpIIyca W Jpyrux KOMIIOHEHTOB, KOTOpbIe HaxoAsaTcs: odeHb omsko k LI, mpuBoaut
K 1X ObicTpoMy M3HOCY. Kpome Toro, HarpeB BBI3BIBAET JOMOJTHUTEIBHOE MOTPeOIeHNe SHEPTUr. A
€CJIM BCIOMHUTB, YTO HOYTOYK MOXET padoTaTh OT aKKyMYJISITOPA, TO STOT BOIIPOC BCTAET OCOOEHHO
OCTpO.

VimeHHO 110 3TO# prvrHe nocieaHne 3—5 et 111 HOyTOyKOB pa3padaThIBAIOTCS CHIELMAIbHBIE
nporieccopsl. PaHpIrie B MOOMIIBHBIX KOMIIBIOTEPAX MCTONb30BaNCh LT mpakTriecku Takue xe, Kak
B HACTOJIbHBIX cucTeMax. OHaKo Tenepb OCHOBHBIE TPOM3BOAUTEIN BbITYCKAIOT ClIELIUAIN3UPOBAH-
HbIE BEPCUH /17151 HOYTOYKOB.

EcTp erie HECKOIBKO XapaKTepPUCTHK MPOLIECCOpa, CIIOCOOHBIX OKa3aTh CEpbe3HOE BIMSHKE Ha
CKOPOCTb M TIPOZIOJKUTEIBHOCTh PabOTHI caMoro HOyTOyka. B mocienHee BpeMst akTya bHBIM CTall
TAaKOM MapameTp, Kak 4ucio saep. Panpie Bce LI nmenu ongHo sapo. DT0 03HaYaI0, YTO MPOLIECCOP

MOT" BBITIOJIHATH TOJIBKO OAHY 3a/lavy B €AUHNUIY BPEMCHMU. Ter[epb CTAJIN JOCTYIIHbI IBYXbAACPHBIC
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BEpCHH, A HA MOAXOE — YEeThlpeXbsepHble. /151 onepalmoHHON CUCTEMBI IByXbSIAEPHbINA MPOLIEC-
cop npejacTasisercs Kak aBa He3aBucuMbix LII1. Tak oHo U ecTh: hopMabHO MPOLIECCOP C ABYMS
SIIPaMU — 9TO JIBa OOBIYHBIX MPOIIECCOpPa B OMHOM YITAKOBKE.

IIpumeuanue

[lepBoii KOMMaHMEH, MpeICTABUBIIEH HACTOSIINI MOOWJIBbHBIA MPOLIECCOop,
cTaja aMepukaHckasg Transmeta. DToT npoaykT nonyuywn HaszBaHue Crusoe.
NHuxeHepbl KOMIIAHUM COCPEAOTOUYMIIN YCUIAA He Ha nipousBoauresbHocTy LI, a
Ha ero TepMaJjibHbIX XapaKTepUCTUKaX. B pe3ysbTare HOBBIM ITPOLIECCOP HArpeBasICs
Y TPATWJ SHEPTUM aKKyMYJISTOPOB MEHbIIE, 2 HOYTOYKM Ha €ro OCHOBE padoTaiu
JOJIBLLE.

Iosxe nosiBuicsa Transmeta Efficeon. 9o LIIT HOBOro nokoseHus, KOTOpbIii
MOKa3bIBAJI JIyYIlIME MOKA3aTeM KaKk B IUIaHe ObICTPOTHI ACHCTBUS, TaK U B IUIAHE
sHepronoTpedneHus. OJJHaKO KOMITAHUsI CHaYaJla He CMOIJIA YAOBJIETBOPUTH CIIPOC
Ha HEro, a MocJjie UHTepPeC K 3TOMY IIPOLIECCOpY CIall.

[NepBblii MOOMJIBHBIN mpoueccop oT Intel ObLT mpencraBieH B Havaje
2003 roga. On nomyunn Ha3Banue Pentium M. He yrnyOnssce B TeXHUYECKUe
MOAPOOHOCTH, OTMEUY, YTO ITOT MPOIECCOp MPEICTABIsT COOON HEeKHid CUMOUO3
Pentium 3 u Pentium 4 (koTOpble OYE€Hb CHJIBHO OTJIMYAIOTCS APYr OT Jpyra).
Kpowme Ttoro, Intel Bocniosip30Basiach HEKOTOPBIMU UAESAMHU, PEAIM30BAaHHBIMU IPU
co3aanuu npoueccopoB Transmeta Crusoe u Efficeon.

Komnanus AMD (BTopo# o BeJIMYMHE MPOU3BOAUTENb ITPOLIECCOPOB) MOKA
YTO MEHee YCIMellHA Ha pblHKe HOyTOyKoB. Ee mociemnue mobunbHbie LT B
LIEJIOM OYEHb HEIUIOXH, HO B TUIAHE TETUJIOBbIIEICHUS U SHEPronoTpeOeHus Xyxe
npoueccopos Intel. 3ato nmpousBoguTenbHOCTL NpoueccopoB AMD HaxoauTcs: Ha
JOBOJIbHO BBICOKOM YPOBHE, a LIEHbI HMKE, 4YeM Y KOHKypeHTa. [lo 3Toii nmpuurHe
LIIT AMD uariie MOXHO BCTPETUTH B OIOIKETHBIX HOYTOYKaX.

JlaBaTh coBeTHI, YTO BBIOpaTh: HOYTOYK c mporeccopom Intel mmu AMD, s He Gymy. [Tponec-
COpPBI 00erX KOMITAaHUI UMEIOT KaK CHJIbHBIE, TaK U c1adble cTOpoHbl. O1HaKo 6osiee pacipoCTpaHeHbl
LIT ot Intel. 1o kpynHENUIMIA B MUPE TPOU3BOJUTEIND IIPOLIECCOPOB, IOITOMY HEYIUBUTEIIBHO, UTO
Ha pPbIHKEe HOYTOYKOB OH Takxe nepBblil. Ero mpoyKTel MOXHO BCTPETUTh B HOYTOYKaxX BCEX MacCTeil:
OT OIOIKETHBIX JJO CaMbIX JOPOrMX Ou3Hec-mopenel, a Takxke B DTR, cyOHOyTOyKax, MIaHIIETHBIX
[IKur. 1.

MoobuibHbIE KOMITBIOTEPHI C TporieccopamMu AMD MeHee NMOmyJIsipHbl, OHAKO B MOCJIE/HEe
BpeMsl CIIPOC Ha HMUX CTaJl pacTH, YeMy CIOCOOCTBYIOT Oosiee HU3Kasi CTOMMOCTb, OTHOCHTENIBHO
HEeIJIOXHe MOKa3aTesM TEIUIOBbIIEIEHUSI U SHEpronorpediaeHus U, Kak Cle/cTBUe, Oojee J10/roe
BpeMsl aBTOHOMHO# paboThl. [Tporieccopbl 3TOM KOMIIAaHKUM Yallle BCEro MOXHO BCTPETUTD B OIOKET-
HBIX HOYTOyKax, HOyTOyKax, 3aMeHsIIOIIMX HacTonbHbIi [TK, MynbTHMe1ia— 1 UrpoBbIX HOYTOYKaX,
a TaKke HEKOTOPBIX MOJEJIsAX OU3HEC-HOYTOYKOB.

[IpuHMMas pelieHue O MOKYIKe HOYTOYKa, Mpex/e Bcero oopauiaiTe BHUMAHUE HA €ro Tak-
TOBYIO YacTOTY, a TaKXke MPUHAJIEKHOCTb K TOMY MJIM NHOMY ceMeUcCTBY. ITporieccopbl Toxe MOryT
nenuthes Ha cemeiicta. Y Intel ux nBa: Celeron M (Bepcust sl O10IKeTHBIX HOYTOyKOB), Pentium
M (crapoe nokoJseHue MpoLeccOpoB /151 OU3HEC-HOYTOYKOB U IPYyIUX KaTeropuil CTOMMOCTBIO Oosiee
$1000). Core Duo/Core Solo u Core 2 Duo — HoBoe nokonenue L1, coBpemeHHast 3ameHa Pentium
M.

AMD, B cBoW0O ouepenp, Takke 4eTKo pasaenser cemencrsa csoux LIT: Mobile Sempron
(ucronb3yercsl B O10KeTHbIX HOyTOYKax, aHasor Celeron M), Turion 64/Turion 64 X2 (npoueccop
TSI BBICOKOTTPOM3BOAUTENBHBIX MOOMITbHBIX [1K), Mobile Athlon 64 1 DTR Athlon 64 (crienuasnbHast
Bepcus 1yisi DTR-HOyTOyKOB).
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IIpumeuanue

Jomnroe BpeMs NOBBILIEHUE TPOU3BOJUTEILHOCTH ITPOLIECCOPOB ITPOMCXOJUIIO
IIyTEM HapalllMBaHUS TAKTOBBIX YAacTOT. AMOres 3TOT METOJ JOCTUI C BBIXOAOM
Pentium 4. Kommanus Intel cnenana craBky Ha To, 4TO MOTpeOWTENell BechbMa
3alHTEPECYIOT Bbicokue IU(pbl yactot 3tux LII1. Tak oHo 1 BbILIO. [1J15 YenoBeka,
IJIOXO pazOuparolerocss B KoMmmeiotepax, Pentium 4 2800 MI1| Beirisaur Oonee
IIPUBJIEKATENILHOM MOKYNKOM (C TOYKU 3pEHUsI CKOPOCTH, HO HE LIEHBI), HEXEIU
AMD Athlon 1400 MI'n.

OpHako 13-3a 0COOEHHOCTEN apXUTEeKTYpsl Iiporieccop Pentium 4 He cuIbHO
orepexan Oonee meqieHHbie (B riaHe yactot) LIIT AMD (Athlon, Athlon XP,
a 3ateM Athlon 64), a uHorna naxe orcraBain or HUX. CO BpeMEHEM KOMIIaHUsI
Intel oco3Hana, 4To AanbHEHIllee Hapall¥BaHUE YacTOT HE MPUHOCUT JIOJKHOIO
acpdekra. Kpome Toro, 6osee ObICTpbie TPOIIECCOPHI HATPEBATUCH Obl OUEHb CUIILHO.
B pesysbTaTe KoMnaHus oObsIBIJIA O HAMEYEHHOM CBOPAYMBAHMM MPOM3BOJCTBA
Pentium 4. Ero mecto nomkHbl Obutn 3aHATH LITT Ha OCHOBE HOBOW apXUTEKTYpBI,
HazBaHHOU Core Architecture. [lepseiMu 1ByxbsiaepabiMu LIIT Intel cranu Pentium
D. Io cytu, oHu mnpencrapiasiid codoi aBa Pentium 4 B OgHOI yHakoBKe.
[Mozxe mosiBuKch Oonee nporpeccuBHbie Core Duo, a Tenepp moctynusl Core
2 Duo, raBHON OCOOEHHOCTBIO KOTOPBIX SIBJISIETCS M3HAYaJIbHASI OPUEHTAlMsl Ha
AByxbsiepHbli au3aiiH. CeronHs Bce mpoueccopbl Core 2 Duo (kak MOOHJIbHBIE,
TaK Y HAaCTOJIbHBIE) UMEIOT 110 JBa S7pa.

[Tyte AMD B HampaBlieHUM CO3[aHUsl JIBYXBSAEPHBIX MPOIECCOPOB ObLI
HECKOJIbKO MHBIM. Kommnanus npopeMoHCcTprpoBaia nepsbie o0pasibl Takux LT
eme B aprycre 2004 roma. Xorsa oduuuManbHO OHM ObUIM TPEACTABIEHbl Ha
HECKOJIbKO Hezenb mo3xe Pentium D, crenmeHp mx roroBHoctu Obula Boile. ITo
ciyxam, Intel crpemuiiach Kak MOXKHO CKOpee 1aTh OTBET KOHKYpeHTY. Pe3yipratom
CIIeIIKHU cTajia Oosee HU3Kas Npou3BoauTenbHOCTh Pentium D, Hexenu y Athlon 64
X2 — nepBoro JByxbsiiepHOro rnporeccopa AMD 151 MaccoBOro moTpeOuTeltsl.

Ceronust 6nmarogapsi apxurektype Core kommanusi Intel cmorna BeIpBaThes
Brepea. AMD mnoka roroBUT OTBET, HO MPEACTABIAETCA, YTO OH IOCIEAYET HE
paHbIlIe YeM Yepe3 roj-asa.

UYro paer ucnonb3oBaHue AByxbsaepHbix LII? Bo-nepseix, 3TO MO3BOJSAET 3alycKarb [IBE
pecypcoeMKre 3aJa4l OJHOBPEMEHHO, Kax/asi U3 KOTOPBIX Oy/AeT BBINOJIHSATHCS, KaK ecu Obl OHa
ObL1a 3arynieHa onHa. VM ke Bbl MOXeTe 3alyCTUTh OHY CJIOKHYIO 3aJady, a CaMu MPOJOJIKUTD
padoTy, He olrylas JUCKoM@OpTa B CBA3M C HEKOTOPOH «3aTOPMOKEHHOCTbIO». XOTs CHpaBeJu-
BOCTH PaJii OTMEUY, YTO B peasib HOM XKU3HU 3TO CIIy4yaeTcs He Tak 4acTo. PazpaboTynku mporpamm
TIOKa €I1le He ONTUMU3UPOBAJIM CBOU MPOLYKTHI, YTOObI T€ B MOJHON MEpe UCIIONb30BaI BO3MOK-
HOCTH JBYX f1€p.

Elie oqHMM HeMasloBaXKHBIM NIAPAMETPOM SIBJISIETCS MAKCUMaJIbHOE TerIoBblIeeHre. OObIYHO
ITPOM3BOJUTENHN MTPOLECCOPOB PACKPBIBAIOT 3Ty XapaKTEPUCTHKY. YeM MeHblIe ee 3HAYEHUE, TeEM
nyuiue. Hanpumep, aiia Turion 64 cepun ML yposens TDP (Thermal Design Power — paccenBaemas
MOIIHOCTb, WJIM TEIUIOBbIAEIeHUE) paBeH 35 Br. [Io coBpeMEHHBIM MepKaM 3TO J0BOJIBHO MHOTO.
Opnaxo y AMD ectsb cepusg MT, TDP kotopoii He Bbie 25 Br.

Uro kacaerca npoueccopos Intel, To MakcumanbHOe TerioBblAeeHue 11 Pentium M paBHo 25
Br, ni11 Core Duo — 31 Bt (cepust T), a aiist Core 2 Duo — 35 Bt. Cneyer OTMETUTD, YTO CYIIECTBYIOT
ocoOsie Bepcuu LTI ¢ nmonmxkennsiM 3uepronotpedienueM. Mix TDP we npebinaer 14 Bt (cepus
L), a B HexoropbIx ciyyasx — 7 Br (cepus U). Kpome Toro, npoueccops! Intel cripoexkTupoBaHsl
TaKMM 00pa30M, YTO IPHU OTCYTCTBUU HArpy3KH Ha T€ WX UHbIE OJIOKU MPOUCXOUT UX OTKJIIOYEHHE.
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TO MOMOraeT yBeJIMIUTh BpeMs1 aBTOHOMHOM padoThl. B pesynbrate Core Duo ¢ TDP 31 Bt moxer
oKazarbcs 6osee 3(p(PeKTUBHBIM B TUIaHE MOOMIIBHOCTH, Hexkenu Turion 64 cepunt MT ¢ ero 25 Br.

EcTb el1ie HeCKOIBKO XapaKTEPUCTUK IPOLIECCOPOB, YKA3bIBAEMbIX ITPOM3BOAUTENIEM, HO OHU HE
UTpaloT CTOJIb CYLIECTBEHHOM POJIM, KakK BbllIeoNMcaHHble. [I03ToMy MBI IEpexoauM K cieayoIeMy
nozpasey.

OnepaTuBHasi naMsTh

W3 npeapiyIero pasesa I0KHO ObITh TIOHSTHO, YTO IPOLIECCOP — 3TO YCTPOUCTBO, 0Opada-
THIBAIOIIIEE JAaHHBIE, KOTOPbIE XPAHSTCS B MAaMATH. B 9TOM pazzesne riaBbl Mbl IOTOBOPHM 00 OHOM
U3 TUTIOB KOMITBIOTEPHOH MaMATH — OrepaTiBHON mamsaty, wm O3V * (puc. 3.2).

o3l
RNIOEMIT C RMIS RNVT4 RNIS AND6
T b 2tk !

il

Puc. 3.2. ITnanka namaru DDR2

B 1945 rony amepukanckuii Mmarematuk [IxoH ¢pon Heitman copmynupoBa mecTb IpUHIIM-
OB, KOTOPBIE CTAJI OCHOBHBIMHU IIPY CO3/IaHUU KOMITbIOTepOB. OMH U3 HUX IJIACUT, YTO BCS TaMSITh
B KOMITBIOTEpE JIOJKHA OBITh MPEICTABIeHa HEPAPXUIECKU. DTO O3HAYALT: YeM ObICTpee MaMsITh, TEM
ee JJOJKHO OBbITh MEHBIIIEe, B Hel JIOJKHBI X PAHUTHCS YacTO MCTIONb3yeMble JaHHbIE.

Camast OpIcTpast MaMsATh HAXOAUTCS HEMIOCPECTBEHHO B Tporieccope. Ha3biBaeTcst oHa peru-
crpamu. B 3aBucumoctu ot apxurtekTypsl LIIT umcio peructpos Moxet BapbupoBarbesi. B HUX Xpa-
HSATCS T€ JAHHBIE, C KOTOPHIMU ITPOLIECCOP TPOM3BOAMT pa3inyHble ornepaiu. Crenyiomiei Ha uepap-
XWYECKOW JIECTHHIIE CTOMUT K3MI-TIaMsATh. TaM XpaHuTcs: Haubosee BocTpeOOBaHHAs MH(OpMAIIUs,
KOTOpasi MOCTYMAeT U3 ONepaTUBHON MaMSITH.

OneparviBHasi MaMsTh YCTAaHABIMBAETCS B KOMITBIOTEP B BU/IE IJIAHOK. B HACTOJIbHOM KOMITBIO-
Tepe MOXKET ObITh OT OJTHOH /IO YETHIPEX TAKUX IUIAHOK, B HOYTOYK JJOOABIISIETCSI TONBKO ofHa. Ternepp
MOrOBOPHM OoJtee moapooHo o Tumax O3Y.

IIpumeyanue

Janee 1O wuepapxuu CJIEAyIOT >KeCTKHME IUCKHM (MofipoOHee O HHUX
pacckaspiBaeTcsl HUke B 3ToW ImaBe). OObeM NaMATH Ha HUX 3HAYUTEIILHO
oonpiie, yem ycraHoBieHO O3Y. YToObl orleHUTh MaciTaObl pa3inyiuil, PUBELY
IpUMepHbIe IUQPBI 1JIsI COBPEMEHHBIX KOMIIBIOTEPOB: cerogHsl B gomaiiHeMm [TK

* O3Y - onepariBHOE 3aMOMUHAIOIIEE YCTPOICTBO. Ha aHTIMIicKOM si3bIke 5Ta ab0peBrarypa 3ByunT kKak RAM — Random Access
Memory (JOCIIOBHO MEPEBOAUTCSI KAK «TaMsATh C POU3BOJIBLHBIM JOCTYIIOM> ).
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W HOyTOyKe yctaHaBimBaloT 512—-1024 Moait (o MerabaiTax, ruradaiTax u T. [I.
nogipoOHee ynTaiTe B 1. 11) onepaTuBHOM MaMsTH, a )KECTKUe AUCKU BMelIaioT 40
000-500 000 MoaiiT uH(pOpMAITUH.

Camplii MOCHEIHUN YpOBeHb — 3TO BHelIHWe Hocutend. CerojHsi OHU
npencraeieHsl flash-mamsaTeio (mogpoOHee o0 Hell uutaiiTe B T 4) U KOMITAKT-
muckamu. Cornacutech, uto 100 DVD (kaxapiid o 4500 MoaiiT) BMECTAT OOJbIIIe
MH(OpPMAIIMH, YeM OJIMH KECTKHI JUCK. A CTOUT Takast COTHSI IPUMEPHO B 2—3 pa3za
JeleBie.

CeronHs B HOyTOyKax NMpUMEHSIOTCs ABa TUMna oneparuHor namsati: DDR u DDR2°. B tex-
HUYECKHEe NOIPOOHOCTHU MX pa3lMyiuil Mbl BAaBaThcs He OyeM. CKaxy JIMIIb, YTO BTOPOM TUI TAMSITH
Oos1ee cOBpeMEHHbII U padOTaeT MPUMEPHO B JiBa pasa ObicTpee nepBoro. OJHAKO pasHHULIA MEXIY
HoyTOyKamu ¢ namsaTeio DDR u DDR2 HeGosnblas U MpakTHUECKH He3aMeTHa (KOHEYHO, eClii He
CPaBHUBATh YUCTYIO CKOPOCTh paOOTHI MaMSITH, KOTOPasi MPECTABIISAET MPEXK e BCETO TEOPETHUECKHUIA
HHTEPEC).

Ceituac Bce OoJbliiee YMCIO HOYTOYKOB (KaK M OCTaJIbHbIE KaTeropuu KOMITBIOTEPOB) MOCTe-
MIEHHO MepexoAAaT Ha ucronb3oBanue DDR2. O6prynass DDR cunraercs ycrapeBalomyM TUIIOM U
yepe3 ABa-TPH rofia UCYE3HET MOTHOCThI0. OJHAKO MPUHIUIHAAIBHO BHIOMPATh MOOMJIBHBIN KOMIIBIO-
tep ¢ DDR2 He cnenyet. Kak yxe ObLJIO Cka3aHO, pa3HUIBI B CKOPOCTH Bbl HE TIOUYBCTBYETE.

o GonblioMy cuety, Bce, YTO BaM HYKHO 3HaTh 00 ONEPATUBHOM MaMsITH, — THII, KOTOPBII
YCTaHOBJIEH B BallleM HOYTOyKe. DTO MPUHIMITNAIBHO, IOTOMY YTO Bbl HE CMOXKETE MCIIONb30BaTh
TUIAaHKY TIAMATH ABYX BUJIOB B HOYyTOYKe. OHM HE COBMECTUMBI 10 NapaMeTpaMm, ¥ YCTAHOBKA HE TOTO
THIIA MOKET ITPUBECTH K BBIXOLY U3 CTposl He Tosbko O3V, HO 1 HOyTOYKa B LIEJIOM.

UrtoOsl J1yullle OpMEHTUPOBAThCS, OTMEUY, 4To mamsATh DDR moka yaiie ycTaHaBlIMBaeTcs B
HOyTOYKU ¢ niporieccopamu AMD, a DDR2 — ¢ LIT ot Intel. OnHako yepe3 HEKOTOpoe BpeMsi Bce
moOusbHbIe [TK Ha ocHoBe AMD Tak:xe OyayT ucrnonab3oBats DDR2.

Yuncer

B sTom nonpazzaene s pacckaxy o HaOOpe YMIOB, IPUCYTCTBYIOIIUX B JTIOOOM COBPEMEHHOM
KOMITBIOTEPE, KOTOPBII Ha3bIBACTCS UYMIICET® (WJIM CUCTeMHasl JIOTWKa). YuIiceT oTBevaeT 3a repe-
Ja4y JaHHBIX OT BCEX MOAKIIOUEHHBIX YCTPOUCTB K mpoueccopy. OH MOXKET BKJIIOYATh OUH WX JIBa
yurna’, 370 3aBUCUT OT €ro CJIOKHOCTU WM JKeJIaHUs1 TPOM3BoAuTes. [ TaBHOM cocTaBIIsIiOIIEel Yur-
ceTa SIBJISIETCSI MUKPOCXEMa, Ha3bIBaeMasi CEBEPHBIM MOCTOM.

CeBepHbIli MOCT, KaK TPaBUJIO, MOJEEH Ha HECKOJIBKO 3HAYUMBIX OJIOKOB, 00ECIIEUMBAIOIINX
paboTy pa3IMYHBIX YCTPOWCTB. B 4acTHOCTH, B HEro OOBIYHO BCTPAMBAIOTCS CIIEAYIOIINE KOMIIO-
HEHTBI:

* KOHTPOJUIEp NaMSATH — OTBEYAET 32 OOMEH JaHHBIMU MEXIy ONEepPAaTHBHOW MaMSIThIO U TIPO-
LIECCOPOM;

* KOHTpOJUIep TpapruecKoil IIMHBI — OTBEYAET 32 OOMEH JaHHBIMU C BUJEOKApTOU (O BUIEO-
KapTe paccKa3bplBAETCs B CIIEYIOIIEM MOAPa3ee);

* BCTPOEGHHOE rpapuiecKoe SApo — MPUCYTCTBYET TOJIBKO B CIEIMATBHBIX YHUIICeTax (MOApo0-
Hee 0 HEM PacCcKa3bIBAeTCs B CJIEAYIOIIEM MoApasfee);

> DDR mosxer GbITh pacumgpoano kak Double Data Rate, nnu «JBoiiHasi MpoIycKHas crocoOHOCTb». Takoe Ha3BaHUE ITOT
THIT AMSITU TOJTyYrIT M3-3a ocobeHHocTert pabotsl. DDR2 — 310 Bropoe nokonexue namsiti DDR, koTopast mogepriiach HeOObIIO#
MoziepHU3aIMK. Yepes rof-asa NpoU3BOAUTENN KOMIBIOTEPOB HAYHYT MOCTeNeHHbIN nepexoq kK DDR3.

® C1oBo «umIICET» — 3TO Ka/lbKa C AHITHACKOTO chipset 1 MOXeT OBITh TIEPEBEICHO KaK «HAOOP YHIIOB».

"Ha PBIHKE CEpBEPOB MOTYT BCTPEUaThcsl U OoJiee CIIOKHbIE YUICEThl, BKIIIOYAIOIIME TPU U O0JIee MUKPOCXEMBI, HO Mbl He OyaeM
UX paccMaTpUBaTh.
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* KOHTPOJUIEP MEXKMOCTOBOU IIUHBI — CITYKUT JJISI CBSI3U C I0KHBIM MOCTOM (€C/I TaKOBOM
IIPUCYTCTBYET).

NMeHHO OT ceBEepHOro MOCTa YUIICETa 3aBUCUT, KAKOW THIT OMEPATUBHON MaMSTH MOIEPKHU-
BaeT Balll HOYTOYK.

IIpumeuanue

B cenrsiope 2003 roga kommanus AMD mnpeacraBuna mporeccop Athlon
64, ocHaIllEHHBII BCTPOEHHBIM KOHTPOJIJIEPOM MaMSATU. DTO MO3BOJIUJIO YIIPOCTUTD
YCTPO#l CTBO CEBEPHbIX MOCTOB, a TaKXke€ CHU3UTh MX CTOMMOCTh. Kpome Toro,
Onarozapsi Takoi MOAM(PUKAIIMK CHU3WIIUCH 33/IEPXKKH TIPU JIOCTYyIIE IpoLieccopa K
oneparuBHON NaMsATU. Eciu paHbliie JaHHbIE MOCTYHAIU U3 MaMTH Yepe3 YMIICET
K MpPOILECCcopy, TO TeNepb MyTh CTaJ KOPOYE M JJaHHbIE MOCTYMAT HANPSIMYIO U3
[IaMATH B ITPOLIECCOP.

ITo »Toil mpuumMHe BO Bcex HOYTOyKax, ocHoBaHHBIX Ha LIIT AMD (Mobile
Sempron, Mobile Athlon 64, Turion 64, Turion 64 X2), Tyun noaaepxuBacMon
[aMATH 3aBUCUT OT IIpOLieccopa, a HE OT CeBepHOro Mocra yuricera. OpHako
MOCJIETHUI TaKKe MPUCYTCTBYET. B HEM ocTasiCcsi KOHTpOJUIEP IpadprUuecKoi HINHBI,
a B CMeLMaJIbHBIX BEPCUSIX €CTh €llle U BCTPOEHHOE rpahuyecKoe siipo.

B nononHeHue K ceBEpHOMY MOCTY OOBIYHO MAET BTOpas MUKPOCXeMa, Ha3blBaeMasl I0KHBIM
MOCTOM. DTa JeTallb OTBEYaeT 3a padoTy C MEHee BaKHbIMHU YCTPOMCTBAMU U OOECTIeUMBAET Nepeiady
JAHHBIX OT )ECTKOI'O JAWCKA, ONITUYECKOro IPUBOJIA, IPUHTEPA, CKAHEpa, a Takke K HuM. HazpaHHble
YCTPOWCTBA MepeJaloT MH(POPMALIMIO YEPE3 ITPOBOJA B I07KHBIM MOCT, KOTOPBIY IIEPECBUIAET €€ CEBEP-
HOMY MocTy. CeBepHBIIi MOCT OTIPaBJISieT MH(POPMALIMIO B ONIEPATUBHYIO NIAMATH, I10CJIE YEr0 OHA
MOXET MOCTYIUTh B IMPOLIECCOP WJIM BUAECOKAPTY Ha 00pabOTKY.

ITockospKy OOJBIIMHCTBO HOYTOYKOB, BBIITYCKaeMBbIX CETOJHsI, padOoTaIoT Ha IpoLieccopax Intel,
3HAHUE O TOM, KAKOM YMIICET B HUX YCTAHOBJIEH, MO3BOJIUT TOYHO ONPENEIUTH THUIl NOAJECPKUBAC-
MOW OIIEpaTMBHOM MaMATH, a TaKKEe HEKOTOPYIO JAPYTylo (pyHKLIMOHaIbHOCTh. Camas cOBpeMEHHas
cucteMHas jjoruka ot Intel umeer unaekc 945 (y npensiayiiero nokoneHus O6uu1 HACKC 915). Oba
yurcera noaaepxkupaoT namsats DDR2.

OOBIYHO K YMCITy pUOABIISIETCS OfIHA WM ABE OYKBbI, JONOJHUTEIBHO FOBOPAILHUE O (DYHKLH-
OHaJIBHOCTHU umriceTa. Tak, cymectsyior Bepcuu Intel 945PM (915PM) u 945GM (915GM). Cum-
BOJI M 03Hauaet, 4To YuIceTbl MOOMIIBHBIE, TO €CTh Pa3padOTaHbl CIIELIMAILHO JIJ1s1 UCTIONb30BAHUS B
HoyTOyKax. CrMBos G rOBOpPUT, UTO B YUIICET BCTPOEHO rpacuyueckoe s1po. B Bepcuu ¢ cumBosiom
P BcTpoeHHoroO Apa Her.

B MOOMIIBHBIX KOMITBIOTEPAX HAa OCHOBE IpolieccopoB AMD cerofss yaitie UCIob3yeTcs YMII-
cer ATI Radeon Xpress 200M (M onsThb ke 03HayaeT MOOWJIBHBIN). DTOT HAOOP MUKPOCXEM OCHA-
LIEH BCTPOEHHBIM IpaduieckuM sAapoM. Kak roBopusoch paHee, THUIl MOLAEPKUBAEMON MaMATH
3aBUCUT OT npoueccopa. Bece MoousnbHbie LIIT AMD pa6otator ¢ DDR, Turion 64 X2 yxe noaaep-
xuBaeT DDR2. Co BpemeHeM B HOYyTOYKHU OylieT BHeAPEeH OoJiee COBPEMEHHbIN THIT MTaMSATH.

Buneokapra

3a BBIBOJ M300pakeHHs] Ha KpaH HOYTOyKa (HACTOJIBHOTO KOMITHIOTEpA TOXE) OTBEYaeT
YCTPOKCTBO O] Ha3BaHWeM Bujieokapra (puc. 3.3). [Iporieccop ornpasiser eil uHgopMaIuio o ToMm,
Kakoe M300pakeHue HeoOXOAMMO TOKa3aTh. Bujeokapra mpeoOpa3yeT JaHHBIE B BUJ, MOHATHBIN
MOHHUTOPY, a 3aT€M OTIIPABJIACT UX IO HA3HAYCHHIO. Tak BBIITIAOUT YHPOLIECHHAA CXEMa pa6OTLI
BUACOKAPTHI.
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HYIDIA.

(GFIOFET Go
H Berhin

Puc. 3.3. Buemnsasa sugeokapra NVIDIA

CoBpeMeHHbIe BUICOKAPThI BHIIOTHSAIOT ellle HeKOTopble (pyHKIMU. X 1axke MOXHO Ha3BaTh
CBOE0OPa3HBIM KOMIIBIOTEPOM B KoMIibloTEpe. Kakaas Buaeokapra conep:KuT rpadpudeckuii mporec-
COp, COCTOSILIMIA U3 MUJUTMOHOB TPaH3UCTOPOB. X 4nciio qaxe Oosblie, 4eM y OOBIYHOrO IpoLiec-
copa. Kpome Toro, Busieokapta 0ObI4HO UMeeT COOCTBEHHYIO aMSITh, CKOPOCTb KOTOPOI MOKET OBITh
B HECKOJIBKO pa3 OoJbliie, yem ckopocTh O3Y.

BeposTHO, BHI CllbIIIATM O TPEXMEPHOI KOMIIBIOTEPHOW IpapuKe, KOTOPYIO CEroAHs IpUMe-
HSIIOT TIPY MTPOEKTHPOBAHMH aBTOMOOWJIEH, IBUraTesiel, 30aHuil, a Takke UCHOJIb3YIOT B MEIULIMHE
u 1. 1. TpexmepHas rpauka IMpPOKo Ucnonb3yeTcs B urpax. CI0KHYI0 U PECYPCOEMKYIO 3aJady
pacueTa TpeXMEepHOTO U300pakeHH s BBIIOTHSET rpauiecKuil Mporeccop.

IIpumeuanue

I'padmuecknii mpoueccop (mam GPU — Graphical Processing Unit) BrepBsble
obi1 BoimymieH kommanved NVIDIA B aBrycre 1999 roma. [Jo 3toro Bce
rpacguyeckie 4Yunbl ymeau padoTaTh € TpeXMEpHOH TIpadHKOil, HO B CBOEM
nponykre NVIDIA nossunace (pyHKLIMS NOANEPKKM pacyeTa TpaHc(opmauuu
00BEKTOB, a TaKXke MX OCBeleHus. ITOT 6ok nomyunn Ha3BaHue T&L (Transform
and Lighting — TpancopManyisl 1 OCBELCHUE).

Tperbe nokonenne GPU pacmmpuio BO3MOXKHOCTH IPOrpaMMHMPOBAHUSA
rpapMyecKix MPOLECCOPOB C MOMOIIBI0 HEOONBIIMX MPOrpaMM, HMEHYEMBIX
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meinepamu. Jlo 3TOro momoOHbIE TEXHONOTMM WCIOMb30BAIUCh B (prIbMax
st coznanust cnerpdgdexroB. lleliaepsl MO3BOMWIM 3HAYUTETBHO TMOBBICUTD
PEATMCTUYHOCTh TPEXMEPHOI KAPTUHKHU (OISATH K€ IPEUMYIIIECTBEHHO B UTPax), U
CETrofiHsl OHU UCTIONb3YIOTCS [IOBCEMECTHO.

Msi He OyneMm yrnyOnsiTbcss B OCOOGHHOCTH CTPOEHHUsI COBPEMEHHBIX I'papMuecKX Mporec-
COPOB, TaK KaK 3TO JOBOJBHO CJIOXKHBIE TeopeTHueckue JaHHble. CKaxy JIMIb, YTO UX BBITYCKOM
ceronHs 3aHuMalotcs ase ocHoBHble komnanuu: ATI u NVIDIA. [lois Ha pbIHKE MEJIKUX IPOU3BO-
aurtenei, Takux kak XGI, S3 (nogpazpenenue VIA) u Matrox, MUHUMAaJIbHA.

Y komnanuu ATI Bce cemeiicTBO BuieokapT HocuT Ha3BaHue Radeon, y NVIDIA — GeForce.
Jns1 HoyTOyKOB 310 Mobility Radeon u GeForce Go coorBercTBeHHO. OOBIYHO IOC/IE OCHOBHOTO
Ha3BaHUs CJEAyeT YMCIOBON MHIECKC C CUMBOJIBHBIM MpeprKcoM. Yem Oosibllie Ynciio, TeM ObicTpee
rpacpuueckuii npoueccop. Hanpumep, Mobility Radeon X1600 mennennee, yem Mobility Radeon
X1800. To xe camoe ¢ NVIDIA: GeForce Go 7900GTX 6sictpee GeForce Go 7400. Uckmouenus
U3 3TOTO MpaBuIIa OBIBAIOT KpailHe PeAKo, MOITOMY MOXKETE CMEJIO UM PYKOBOACTBOBATHCS.

He cnenyer 3anaBatbest Bopocom: «Yto Obictpee: ATI mimm NVIDIA?» Ecnu Bbl nokymnaete
COBPEMEHHBII HOYTOYK He TOJIbKO JJISI TP, TO, IO OOJIBIIOMY CUETY, HE UMeeT 3HaueHHs1, HA OCHOBE
KaKoro rpauyeckoro mpoieccopa B HeM yCTaHOBJIEHa BHEOKapTa. UToObl 5 MUHYT MOUTPaTh B
«CTPEJISIIKY» C HE CAMBIMHM BBICOKMMH HACTPOWKAMH Ka4ecTBa IpaprKu, BaM XBaTHUT JIOOOH BUEO-
KapThl.

[Ipexae uem nepexonuTh K CEAyIeMy pasjely, HeOOXOOUMO pacckasaThb elle 00 OTHOM
KpaiiHe BakHOW OcoOeHHOCTU. Bce BHAEOKapThl AeJATCS Ha JIBa BUJIA: BCTPOCHHBIE U BHEIIIHUE.
Bpiiie onucanbl BHelIHUE BUAeOKapThl. OHU BCEI/la YCTaHABIMBAIOTCS HA OTIEIBHON MUKPOCXEME C
COOCTBEHHOI MaMSTBIO ¥ IpahuIYeCKUM MPOLIECCOPOM.

IIpo BcTpoeHHBbIE BUAEOKAPTHI Mbl YIIOMUHAIM B paszene npo uurncertsl. ['paduueckuii npo-
LIECCOP TaKOW BUJEOKApPThl BCTPAUBAETCSI B CEBEPHBI MOCT (3TO Kak pa3 W ecTh uuricetsl Intel
915/945GM u ATI Radeon Xpress 200M). B kauectBe BuaeonaMsaTH UCHOIb3YETCsl ONlepaTiBHAS.
HecnoxHo poragarbesi, 4To Takasi KOHCTPYKIMs OyneT padoTtath Me[uieHHee. XOTs Obl U3-3a UCHIOJb-
30BaHus1 6onee meguTenpsHol O3Y BMECTO MaMsTH, YCTaHABIMBAEMOIN Ha BHEITHUE BUJEOKAPTHI.

[Tpou3BOIUTEIBHOCTh COBPEMEHHBIX BCTPOEHHBIX IpapuyecKuXx MpoLecCOPOB IPUMEPHO B 3—
4 paza HUKe, YeM Y BHEIIHeW BUJICOKApThl CPEJHEro IEHOBOro Auana3oHa. [loueMy oHu ucnosnb3y-
10TCs1? DTO 00YCIIOBJIEHO MEHbBIIEH CTOMMOCTBIO KOMIBIOTEPA CO BCTPOSHHOW IpaUKOid, MEHbIIEH
CJIO)KHOCTBIO YCTAHOBKH (OCOOEHHO €CJIU Pedb UAET O HOYTOYKaX), a TaKKe MEHBIIIUM HEPrornoTped-
JIEHHEM U TETUIOBbIEIEHUEM.

Tak, MOXHO clesaTh CJIEAYIOIIUN BBIBOA: €CIM BaM HEeOoOXOAUM HOYTOYK B poiu padodeit
JIOIIAJKM Ha HECKOJIBKO JIET, TO JIy4llle BHIOpaTh MOJAEb CO BCTPOSHHOHM BUeoKapToi. ITockonbky
OHA MEHbIIIE HAarpeBaeTcsi, KOMIBIOTEP MOKET MPOCIYXUTh aojbiie. Kpome Toro, ero nena oyner
HIKe (IIOYTH Bce Ol KeTHbIe HOYTOYKHM, KaK, BIIPOUEM, U MHOTME OU3HEC-MOJEM, OCHAIIAIOTCS
VMMEHHO BCTPOEHHOU BUAECOKAPTON).

Hekotopsle mpousBoauTe ocHamaoT cBor MoouibHbie [TK cpa3y BCTpoeHHOI M BHEUIHEH
BU/IeOKapTaMu. B pesynbrate Bbl MOXkeTe BbIOpaTh, KaKyl0 M3 HUX MCHOJIB30BaTh. Eciu Bl pado-
TaeTe (0OCOOEHHO ecqi padoTaeTe OT AKKyMYJISITOpa), MOKHO BKJIIOYMTh BCTPOEHHYIO BUIEOKApPTY.
Ecnu 3axoTesiu nourpath, Ha BpeMsi MOKHO BKJIIOYMTh BHEIIHIOI BUJEOKAPTY ¢ Oosiee ObICTPhIM AeH-
crBueM. OJJHAKO CIIPaBEIMBOCTH PajU ClIelyeT OTMETHUTh, YTO HOYTOYKH C ABYMs BUIEOKApTaMU
OOBIYHO OTHOCATCS K OM3HEC-KJIACCY M CTOSIT I0OBOJILHO JOPOTO.
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KecTknin quck

Kecrkuit quck?® (puc. 3.4) ucnonp3yercs 17151 10 CTOSTHHOTO X PaHEeHU I JAHHBIX. DTUM OH OTJIU-
yaercs OT APYTUX TUIOB aMSTH, CTOAIIMX BbIlLe 110 uepapxun (O3Y, Kal-naMsTh, peructpsl). Beap
MIPU BBIKJIIOYEHUW KOMITbIOTepa BCe AaHHbIE U3 HUX YIAJISIOTCS.

Puc. 3.4. Kectkwii AucK 1)1t HOyTOyKa

IIpumeyanue

Kectkuii guck coceMm HemaBHO oTMeTw1 50-yierne co AHA co3manusa (13
ceHTsi0ps 1956 roma). Torma oH momyunn HazBanne RAMAC (Random Access
Method of Accounting and Control), a pa3padorana ero kommnanusi IBM. Bec
MEPBOro JKECTKOro Jucka coctaisii 970 kr (To ecTb MouTH ToHHY). OH 3aHUMA
TUIONIA b IBYXCTBOPYATOro miKada, a ero oobeM coctaniisiii S Moaidt. ApeHaa 3Toro
TBOpeHus1 pyk uHxkeHepoB IBM cromna $35 000 B roa. Co BpeMeHeM TeXHOIOTMU
COBEPIIIEHCTBOBAJIUCH, @ Pa3Mepbl KECTKUX TUCKOB YMEHBIIANCh, TOTAA KaK UX
eMKOCTh npoaokaia pacti. B 1973 rony IBM npeacraBuna xectkuii guck 3340.
On umen emkoctb 30 Mobaiit HecmeHHOM namsTy u 30 Moaiit cmennoi. [To mapke
TMOMYJISIPHOTO B TO BpeMs opyxkus-BUHTOBKM 30-30 Winchester kecTKuil JUCK
MIOJTyYHJT CBO€ HAPOTHOE Ha3BaHUE — BUHYECTED.

B coBpeMeHHBIX KOMITBIOTEPAX HCIOb3YIOTCS JKECTKHE JUCKH Pa3sMEpOM
3,5 (B8 wHacromeHbix IIK); 2,5 u 1,87 (B HoyrOykax); 1,0” (dame Bcero
YCTaHABJIMBAIOTCS B MTPOECCHOHATIBHBIX (DOTOANMAPATaX KAaK CMEHHBI HOCHTEITb).

BHyTpH KeCTKOro JucKa HaXOAMTCSI HECKOJIBKO TUIACTHH (B BUHYECTEPaX HOYTOYKOB OOBIYHO
onHa w 1se). Ha Hux 3anucanbl JaHHble. YTeHne u 3anuch UHPOPMaLUK MPOU3BOAAT CIIELUATb-
HBIE TOJIOBKH, «apsIIye» Hajl IulacTiHaMu. VIX 4uciio B /1Ba pasa MpeBbILIAET YMCIIO IUIACTUH. B
CBSI3U C OCOOEHHOCTSIMM KOHCTPYKIIMM BHHUYECTEepbl Oojiee MOABEPKEHbl MOBPEKICHUSM, HEKeIU
Apyrue TUIbl MaMATA. Benp mpu cuiibHOW BUOpalvu (Hampumep, ecid YPOHUTb JKECTKUM JIMCK)
TOJIOBKM MOTYT YAAPUTHCS O TUIACTUHY, TEM CaMbIM ITOBPE/IMB JAHHBIE U MOJIOKUB HAYaJIo pa3pylie-

8 Anrmiickas ab0peBuarypa storo ycrpoii crBa — HDD, uro MoxHo pacumdposars kak Hard Disk Drive, mim «Hakonuresb Ha
KECT KUX MarHUTHBIX auckax» (HXXKM]I).
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HUIO BCel ee MoBepXHOCTH. [109TOMy poHATh HOYTOYK He peKOMEHAyeTCsl. XOTsI CHIIbHO BOTHOBATHCS
10 3TOMY TOBOIY He cjiefyeT. B BBIKJIIOYEHHOM COCTOSIHMM JKECTKHMI IAMCK CIOCOOEH BBIIEPKATh
CUJIbHOE COTpsICEHUE, a JJIsi pabouero pexxuma Mpou3BOIUTENN pa3paboTaii MHOKECTBO 3AIUTHBIX
TEXHOJIOTUH (BpOJE MAPKOBKH TOJIOBOK MPH OBICTPOM YCKOPEHUH).

V JKeCTKOro JUCKa eCThb IBE XapaKTEPUCTUKH, Ha KOTOPBIX CJIEyeT 3a0CTpUTh BHUMaHue. [lep-
Basl U camasi BaHasi — 3TO ero oObeM. TyT Bce MpoCcTo — 4eM OH OoJbllle, TeM JIydlle (Bbl CMO-
JKeTe 3amucaTh Ha KOMITBIOTEp OOJbIle TIPOrpaMM, Urp, My3bIKH, (PHIBMOB, JOKYMEHTOB, KAPTUHOK
U T. 1.). B coBpeMeHHBIX HOyTOyKaX YCTaHABJIMBAIOTCS BUHYECTEPHl eMKOCThIO OT 40 ['GaiiT (Takue
Yarie MOKHO BCTPETUTD B OI0KeTHBIX Mofessix) 1o 200 ['Gaiit (camblie COBpeMeHHBIE, TIOKa UCTIOIb-
3ytotcs B joporux MoousbHbIX [1K). OnHako yare Bcero ucnons3yiorest Bepcuu pazmepom 80—120
['Gaiir.

Bropas xapaktepuctuka — CKOpOCTb BpallleH! sl IIIMUHAE S, WM CKOPOCTb BPaIllEHU IIaCTHH.
Uem OHa BbIIIIE, TEM ObICTpee MPOUCXOAST YTEHHUE U 3aITUCh C KECTKOTO JMCKA. B HACTONBHBIX KOM-

-1
NbIOTEPaX UCHOJIB3YIOTCS BUHYECTEPBI CO CKOPOCThIO BpaleHus: 7200 o00poToB B MUHYTY (MUH ).

Jns1 HoyTOyKOB XapaktepHbl 3HaueHust 5400 u 4200 MIH .

CerofHs BBIITYCKOM JKECTKUX JUCKOB /I HOyTOYKOB 3aHUMAIOTCSI HECKOJIBKO KOMIaHuil. Bee
BUHYECTePHhl B cOBpeMeHHBIX MOOMIbHBIX [TK nocraTouno HamexHbl 1 ObicTpel. He Oymy coBeToBaTh
TOTO WJIM UHOTO mpousBoauTess. Jlydine oOpaiaiite BHUMaHUe Ha 00beM (3TO B TIEPBYIO OYepe/ib)
1 CKOPOCTb Bpalll€HU A IIMUHIACIIA.

OnTuyeckuil NPUBOJL

[TpourpsiBateb KOMIAKT-IMCKOB (OOBIYHO MPEACTABICHHBII B BUJE MYy3bIKQJIBHOIO LIEHTPA)
JaBHO CTaJI TAKMM K€ OBITOBBIM MTPUOOPOM, KaK MbLJIECOC WM MUKpOBOIHOBas nieub. Cerogust CD-
IIPOUTPBIBATESb MOKHO BCTPETUTDh B KOMHATE JII0O0ro nofpocTka. OJHaKo yke O4eHb JaBHO Ha KOM-
MAKT-/IMCKH 3aIIMCHIBAIOT HE TOJIBKO MY3bIKY.

Ha koMIploTepHBIX TUCKaX PacHpOCTPaHSIOTCS HE TOJbKO MECHH, HO U J1io0as apyras uHpop-
Manus. Ceroans nonynspHsl DVD. B 3tom (popmare MOXHO KynuTh (pHIIbMBI, MY3bIKY, TPOTPaMMBI,
UTPHL U T. [1.

IIpumeuanue

DVD wusHavaibHO ObUTM pa3pa®oTaHbl Uil  XpaHeHWs (PWIbMOB B
crermasibHOM (popmarte, HazpiBaeMoM MPEG2. Otciona Oeper Havajlo W IepBas
pacmmudpoBka adOpepuarypel DVD: Digital Video Disc, wim «umdpoBoit
Bugeoquck». OnHako korma DVD cramu wucnonb3oBarhCsi [Uisi KOMIBIOTEPOB,
Ha HUX HayaJld 3aluchiBaTh Bce, 4TO MOxeT XxpaHuth BuHdectep I[IK: Bupeo,
ayauo, TOKYMEHTHI, porpaMmsl, potorpacuu u ap. B urore abd6pesuarypa DVD
noy4duia Hooe 3HaueHue: Digital Versatile Disc, nim «1uidpoBoii yHUBepcaIbHbII
THCK».

I'naBnoe ommure DVD or CD (0ObIYHBIE KOMIAKT-IMCKH) 3aKJIIOYAETCS
B BO3MOXHOCTH XPaHUTh OOJbIINiA 0O0beM uHpopMarmu. PasHuia cocrapiser
npumMepHo 6,4 paza: 4,38 I'Gaiitr nporus 0,68 I'Gaiit. Kpome Toro, cymiecTByioT
DVD c aByms cnossmu. PaHbllie OHM pacnipOCTpaHsIMCh TOJIBKO ¢ (PUIIbMAMM, HO
CerofiHsl MOXHO KYyNHTh MYCTOM IAMCK M 3alUCaTh €ro caMoCTOsATeIbHO. EMKOCTD
TAKOTO JUcKa — Okoio 8 ['GaiiT, TO ecTh MoYTM B JABa pasza Ooblle, YeM
OIHOCJIOMHOTO.
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B omuxkaiimem 6ynymem Ha cMeny DVD pomknasl ipuiitu HD DVD (HD —
High Densitiy, win «BbICOKasi IJIOTHOCTb») W Blu-ray®. s ux 4TeHus W 3ammcu
UCTIONb3YeTCSl CUHUM Jia3ep, JJIMHA BOJHBI KOTOPOTO MEHBINE, YeM Yy KPacHOro,
ucnonb3yemoro st padotel ¢ CD u DVD. D10 no3BoiseT yBeJIUYUTh EMKOCTh
auckoB. Tak, Ha aByxcioinbiii HD DVD nomenaercst 30 ['6aiiT, a Ha TByXCIIOWHBIT
Blu-ray — okono 50 I'Gaiit. Yxe ecTb 4eThIpeXCJIOiHbIE W Jake BOCHMHCIIONHbIS
nipototutisl eMkocThio 100 u 200 ['6aiiT coorBeTcTBeHHO. Kakoi n3 3tux ¢hopmMaron
3arMeT Mecto DVD, 1moka HEU3BECTHO.

B xommblotepe 3a paboTy ¢ AUCKAMU OTBEUYaeT YCTPONCTBO, HA3bIBAEMOE ONTHUUECKUM IPUBO-
oM (puc. 3.5).

Puc. 3.5. Ontuueckumii npuBof

Onrryeckre MPUBOIBI OBIBAIOT CIIEAYIONINX TUTIOB.

* CD-ROM - camplii npocToy BapuaHT NpuBoAa. OH MOKET TOJIbKO CYMTHIBATH MH(OPMALIUIO
¢ oObryHBIX quckoB (CD) u nepenaBarth ee KyJa Hy)KHO (32 9TO OTBEYAIOT CEBEPHBII 1 I0:KHBI MOCTBI
YUTICETA).

* DVD-ROM - nomumo urenus CD ymeer Takxe untats DVD.

* CD-RW - B nononnenue k pynkuusam CD-ROM npuBoa Takoro tuma yMeeT 3aliuchiBaTh
CD. 3anuceiBaemble aucku ObBatoT aByX THIOB: CD-R 1 CD-RW.

OTMyaloTcs OHM TEM, UTO NEPBBIE MOKHO 3aIMCATh TOJIBKO OIWH pa3, a BTOPbIE — MHOTO.

* DVD/CD-RW - ymeer kak 3anmceiBath CD-R/RW, Tak 1 untats DVD.

* DVD+RW - HamGonee coBeplIeHHBIII BapHaHT ONTHYECKOTO MPHUBOJAA HAa CETOAHSIIIHUIA
IeHb. Ymeet untath CD 1 DVD, a Takske 3ammuceiBate CD-R/RW n1 DVDZR/RW.

* DVD Super Multi — B gonosiHerue ko BceM pyHkimsam DVDERW moxer padorath ¢ MaJio-
pacnpoctpaneHHbIM (popmarom DVD-RAM.

IIpumeyanue

? Blu-ray — sT0 cokparuenue ot Blue ray — «cuHuil azep».
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B 1997 rony opranuzaiust DVD Forum, 3anumaromiasicss mpojiBUKEHUEM U
pazButueM crangapta DVD, npencrasuina cienanbhbiil popmat DVD, Ha koTopsie
MO’HO MPOU3BOAUTD 3anuch. OHM noayynan HazBanue DVD-R u DVD-RW.

Cnycrst ron opranmszaius Alliance BblTycTHIIa KOHKYPHUPYIOLIMI CTaHAAPT
DVD+RW, o0nagaiomuii HEKOTOPBIMHM TPEUMYILNECTBAMU, IO CPAaBHEHHIO C
DVD-R/RW. Opnako co BpeMeHEM NpPOU3BOAUTENL MOCIEIHETO YCTPaHWJ BCe
HeraTHBHbIE MOMEHTHI. Tak YTO Ha CETONHSIIHUIA JIeHb, IO OOJNBIIOMY CYETY, HEeT
Pa3HUIIBL, YTO MOKYIIATh: «TUTIOC» WM «MHUHYC». [[71s1 Hac, OOBIYHBIX IOTpeOuTENei,
MeXIy STUMHM (opMaTaMu pasHUIbI HeT. Pa3Be TONBKO MO ONBITY MOXHO
MIOCOBETOBATh IOKYNAaTh «MHUHYC», TaK KaK OHM JIyyllle YMTAIOTCS Ha CTapblx
IIPOUTPHIBATENISIX U ONTUYECKUX MTPUBOIAX.

CeronHs B HOyTOyKax 0ObIYHO YCTAHABJIMBAIOT OJMH U3 TpeX TUMOB MpuBoaoB: DVD/CD-RW,
DVDZRW wunmu DVD Super Multi. [lepBbie, Kak HECJIOKHO JOTrafaTbCs, Yallle MOXXHO BCTPETUTH
B OIO/I’KETHBIX MOOWJIBHBIX KOMITblOTepax. la ¥ To He BO BcexX. [lesio B TOM, YTO UX CTOMMOCTb He
HAMHOT'O HUXe, 4eM y Oonee pyHkumoHanbHbiX DVD1RW, KoTOpBIE CTaBAT B nopassioniee 00Jb-
[IMHCTBO HOYTOYKOB.

B o0Gs3atensroii nopaepxkke DVD-RAM, npucyrtctBytoniero B8 DVD Super Multi, HeT HeoO-
XOOUMOCTH. XOT$ B IIOCJIEJHEE BPEMS 3TOT (pOpMaT pa3BUBAETCS, HO [TOKa OH HE MOTYy4rJI IUPOKOTO
pacnpocTpaHeHHUs.

JKpaH

[MpakTruecku Bcio outy 30-JIETHIOn UCTOPHUIO B HOYTOYKAaX UCTIOIb30BAIUCH SKPAHBI HA KUI-
KMX KpUCTaJlIax (TaKue SKpaHbl elle Ha3bIBaloT OCHOBaHHBIMU Ha TFT-Marpuiax). 1o HeoOXoaumo
JUIS MAKCUMAJIBHOTO YMEHBIIIEHUsT pa3MepoB KoMiibloTepa. OJHAKO €CIM paHbIlle IJIABHOM IIENbIO
HOYTOYKa OBUIO «XOTsI ObI TIOKa3bIBaTh», TO TETIEPh OH JIOJKEH IMOKa3bIBaTh KaKk MOXHO Jryuine. Pac-
CMOTPHUM HECKOJIbKO HanboJjiee BaXKHbIX XapaKTEPUCTHUK SKPAHOB.

* Bpemsa orkimka. O003HaYaeT CKOPOCTh MEPEKTIOUEHUS KUJKUX KPHUCTAUIOB C OJHOTO
1[BETa Ha Apyroil. Yem oHa BbIlIe, TEM JIydille (TO €CTh BpeMs OTKJIMKa 8 Mc Jiyule, yeM 16 Mmc).
HagpepHoe, Bbl He pa3 BUAEIN TAHYIIMKACS MUTEH( 3a MBIIIBIO MM HEOOJBIIOE pa3Ma3biBaHUE OKHA
MIPU €ro MEepPeTacCKUBAHWM Ha KUJKOKPHUCTAUTMIECKOM MOHHMTOpPE. DTO M €CTh CJIEICTBUE JIOJTOrO
BpeMeHU OTKJIMKa. COBpeMEHHbIE IKpaHbl 00JIA/Ial0T BRICOKOW CKOPOCTBIO MepeknodeHus. Jla v npu
padoTte BpeMs OTKJIMKA He MMeEeT MPUHIMIHNAIBHOrO 3HaueHusA. OTKIMK OYeHb BaxkeH, Korga Ha
9KpaHe MPOMCXOINT OBICTPOE ABMKEHHUE. A TIOIOOHOE MOKHO HAOJIOAATH Yallle BCEro B MIPax.

* KontpacTHoCTb. 3/1€Ch Takke BCe MPOCTO — YeM OHa Bblllle, TeM Jyudiie. [lo cytu, oHa
0003HaYaeT CTereHb 3aCBETKY YePHOTO 11BeTa. ECIi 3arpy3uTh Ha JKUIKOKPUCTAIIMYECKUIA MOHUTOP
C TUIOXOW KOHTPACTHOCTHIO CIUTONTHOM YEPHBIH IIBET U BHIKJIIOUUTH CBET, TO 3KpaH OyleT cepbiM. ITO
M €CTh 3aCBETKA YEPHOIo IIBeTa. 3aMeTHa OHa OOBIYHO IPH IJIOXOM OCBEIIIEHUM, eClIi Ha SKpaHe
3arpyxeHa TeMHasl KapTUHKA.

* Yrabl 0630pa. HapepHoe, MHOTHe BUIEIIH, YTO, CMOTPSI CO CTOPOHBI, Ha KHUJKOK PUCTAJLIH-
YECKOM 9KpaHe HUYero He pa3anuuTh. OJJHAKO KAPTUHKA MOSIBIISIETCS, €CJIM CTaTh MEPIEHIUKYJISIPHO
MOHUTOPY. Y COBpEMEHHBIX SKPaHOB YIJIbl 0030pa B I1€JIOM BeChMa HETUIOXHE: IaXKe TIPH OYEHb CHJTb-
HOM OTKJIOHEHHH XOTb 4TO-TO BHAHO. HO B 3aBUCMMOCTH OT TUIa MaTpuIlbl 3(PQEKT MI0XUX yIiaoB
0030pa MOXET MPOSIBISATHCS TIO-Pa3HOMY.

* Pazpemenune. O603HavaeT YKMCIIO TOYCK, YMEINAIOIIMXCS Ha 9KpaHe, U OOBIYHO 3aBUCUT OT
auaroHam. Heo6xoaumo BrIOpaTh onTUMalibHOE paspelnenue. Ecim 3Tot mapamerp OyIeT CIMIKOM
OO0JIBIIM, TO BaM Oy/eT CJIOKHO YMTaTh TEKCT Ha KpaHe. Ecm ke paspellieHre MajleHbKoe, TO Ha
9KpaHe Bce OyAeT CIMIIKOM OOJIbIIUM. JlaM HeCKOJIbKO MPaKTUYECKUX COBETOB. JIyis tuaroHasien 13
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u 14” ontumanbHeiM siBJsieTcs pasperenne 1280 x 800, mis 15”7 — 1280 x 800 unmm 1440 x 900, a
g 177 = 1440 x 900 nmm 1680 x 1050.

[Ipexne yem meperTH K OMMCAHWIO TUIIOB KUAKOKPUCTALIMYECKUX SKPAHOB, OCTAHOBUMCS
Ha cooTHoIeHnu ctopoH. CerogHst 00mbIMHCTBO DJIT-MOHUTOPOB K HACTOJNBHBIM KOMITHIOTEPAM
BBIITYCKAIOTCS ¢ coOTHOIIeHUeM 4:3. Panee 310 Kacasoch U HOyTOykoB. CO BpeMeHeM MPOU3BOIH-
TeJI 0OpaTU/I BHUIMaHKE Ha mupokogopMaTHbIi hopM-dakTop — cootHormeHue 16:10. B atom city-
Yyae Ha SKpaHe MOosIBJIsIeTCs1 OOJIbIle MecTa 1o mupuHe. TakiuM 00pa3oM, MCTIONb30BaTh UX JOBOJIBHO
ynoOHo. HeynuBHTebHO, YTO CErofHsI HOyTOYKH BBIITYCKAIOTCSI B OCHOBHOM C TAKUM COOTHOIIIEHUEM
CTOPOH.

Bcero cymiectByer Tpu Buga TFT-marpuil, KOTOpbIE UCMIONB3YIOTCSA B KUIKO KPUCTALITMYECKUX
Monutopax: TN+Film, MVA u S-IPS. Cpenyu HacTONMBHBIX KpaHOB HarOoJIee paclipoCTpaHeH mep-
BBIH THII, YTO OOYCJIOBJICHO HU3KOM CTOMMOCTBIO 110 CPABHEHUIO C OCTAJIbHBIMU BUIAMHU, & TAKXKe HU3-
KM 3asIBJICHHBIM BpEMEHEM OTKJIMKA. K OCHOBHBIM HeIOCTaTKaM TaKOM MaTpHIIbl MOKHO OTHECTU
CIeyIoIKe: TUIOXYIO LIBETONepeiady, TUIOXUe YIJIbl 0030pa M0 BEPTUKAIM U TOPU3OHTAIN, HEBBICO-
KM€ MOKa3aTeId KOHTPACTHOCTU. OTIMYUTh TaKOW TUI MaTPULIbl JOCTATOYHO MPOCTO: MPU B3IVIAAE
CBEpXy HM3 SKpaHa BBIIIBETAET U MPUOOpETAET OJIeTHO-KENITHI OTTEHOK, TOT/Ia KaK BEPX CTAHOBUTCS
teMHee. To ke camoe U COOKY: €ClI CHJIbHO OTKJIOHUTBCSI B CTOPOHY, IIPOTHBOIMOJIOXHASI CTOPOHA
MPUOOPETET KENThIA OTTEHOK.

Marpurna Tuna MVA Bcrpevaetcs pexe. Tem He MeHee ee MPUMEHSIOT B HOyTOyKax. OObIYHO
9KpaH, TIOCTPOSHHBIN Ha 0a3e 3TOW MaTpHIIbl, 00JaJaeT JAOBOJBHO HEIUIOXOW IBETONepeiave, a
TaK)Ke KOHTPACTHOCTHIO M yIriiamu 0o030pa. M3 ee HEAOCTaTKOB MOKHO Ha3BaTh JOBOJIBHO OOJIBIIIOE
BpeMs OTKJIMKa. Bripouem, eciu Bbl coOnpaeTrech padoTaTh Ha HOYTOYKe B O(PUCHBIX MPHIIOKEHUSIX,
e n300pakeHne B OCHOBHOM CTaTUYHO (@ He Urpath B Urphl), MVA craHeT BecbMa HETIOXUM BBIOO-
POM.

IIpumeuanue

Cy1ecTByer elle OJ1H TUIT MaTPUILIbl, OCHOBaHHBIN Ha TexHosoru MVA. On
HocuT Ha3BaHue PVA. Ero pa3pa0oTunkoM siBiisieTCsl KOMIaHKUs Samsung, KOTopast
OCHAIIIaeT CBOM HOYTOYKM 3TUM TUnoM. OT opuruHayibHou Bepcuu PVA otimyaercs
TaKMMHU BO3MOXHOCTSIMU, Kak Oojiee HU3KUN OTKJIMK M YJIy4llleHHbIE MOKa3aTelu
KOHTPacTHOCTH.

S-1PS, umm Super IPS, npeacrasisier coOoil yCOBEpILIEHCTBOBaHHYI0 MaTpully Ha Oase IPS.
STOT TUM CO3/1aBAJICS C LeJIbI0 YCTpaHuTh Takue Hegoctatku TN+Film, kak rutoxue yrisl o630pa u
rioxas ugerornepenaya. Cieayer OTMETUTh, YTO pa3padoTyrkaM 31o yaanock. CoBpemeHnHble S-IPS
C OTKJIMKOM 16 MC PU3HAIOTCS 4yTh JIM HE CAMBIMU OBICTPbIMU. Bce 1610 B TOM, UTO Y HUX 3asBJIEH-
HOE BpeMsl OTKJIMKa MaJIo OTJIMYAETCs OT peajbHOro, 4ero Henb3s ckazath 00 TN u MVA. Heynu-
BUTEJIBHO, YTO UMEHHO 3TOT TUII CETOAHS NPUMEHSETCS B IPO(PECCUOHANIBHBIX JKUIKOKPUCTAIIAYE-
CKMX MOHUTOpaX. TeM He MeHee HUYTO He MEIaeT UCIIOIb30BaTh €r0 U B HOyTOYKaX.

N3 mepocratkoB S-IPS MOxHO Ha3BaTh JIMILL HE OYEHb XOPOLIYI0O KOHTPACTHOCTb, KOTOpas
00bIYHO cpaBHUMA ¢ KOHTpacTHOCThI0 TN+Film. Takum o6pa3zoM, MOXKHO yTBEpKIaTh, YTO TO HAM-
6osiee MpeNOYTUTENIbHBIN TUIT MaTPULIBL.

Cetn

CeTr TIO3BOJISIOT KOMIIBIOTEPaM OOMEHUBAThCSI MH(pOPMALIEH MexIy coO0i Harpsamyio Oe3
UCIIOJ/Ib30BAHUS IMCKOB, JIUCKET U T. 1. Kpome Toro, yepe3 Hux MoxHo obimarbest. Haubornee pacrpo-
CTpaHEHHbIE BU/Ibl KOMITBIOTEPHBIX CETel — IPOBOHBIE M OecipoBoHbIe. CeThb SIBISETCS TPOBOTHOM,
Koraga IJisd O6’beIII/IHeHI/IH KOMITBIOTEPOB HUCIIOJIb3YETCA CHCHI/IaJILHHﬁ IMpoBOJ (BI/ITaH rapa, KOakKCH-
aJIbHBIA KaOeJTb, ONITOBOJIOKHO U 1Ip.). OpraHu3aiyy U HaCTPOMKE TAKOU CETH MOCBSINEHa YeTBepTast

YaCTb KHUTI'U.
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OnpenenuTs, eCTh JIU MOJIEPKKA CETH B BallleM HOYTOYKe, MOXHO, CIIPOCUB Y MPOJIABIIA WU
MOCMOTpEeB Ha Xapaktepuctuku MoomisHOTro ITK. B mocieHem cirydae HykHO oOpaiars BHUMaHKE
Ha Haanucu LAN (cokpaienue ot Local Area Network — «iokanbHast ceth»), RJ-45 wim Ethernet.

IIpumeuanue

JlokaJsibHBIE CETH Pa3IMYalOT MO CKOPOCTH Mepenaud AaHHbIX. OHa MOXeT
obite 10, 100, 1000 I'6ut/c 1 10 000 Mo6wuT/c. YacTto BCTpedaeTcs MOAIECPKKA
nepBbIX Tpex. OIHAKO B COBPEMEHHBIX O(pHcax U I0MaxX CKOPOCTb CETH OOBIYHO HE
npesbimaer 100 Mout/c. Tak 4To paccTpanBaThCs U3-3a TOrO, YTO Balll HOYTOYK He
MOkeT paboTaTh C TMTAOUTHOU CEThIO, HE CIIe/TyeT.

Pa3zbeM, B KOTOpbIF MOJKJIIOYAETCS CETEBOM Kalesib, BBIISIIUT MOYTH TaK ke, Kak U B COBpe-
MeHHBIX TesepoHax. TobKo ero pa3mepsl 6oblie (MPUMEPHO B MOJITOPA pasa), a BMECTO YEThIpeX
KOHTAKTOB UCIIOJIb3YEeTCs] BOCEMb.

BecnipoBoaHble ceTH MOSABWIMCH OTHOCUTEIBHO HeJaBHO. VX MCTOpHS HACUMTHIBAET MOpsAAKA
6—7 net. [1151 OOBIYHBIX MOJIB30BATENEN KOMITBIOTEPOB POBOJHAS CETh OTIMYAETCs OT OECIpOBOA-
HOH TOJIBKO T€M, YTO JUIsl oclieqHel He TpeOyloTcs mpoBoAa. Bee, yTo HyKHO /7151 MOAKTIOUeHU ], —
3a7aTh HACTPOMKH (00 ITOM TaKke pacCKa3blBaeTCs B UETBEPTOM YaCTU KHUTH) U BKJIOUUTD aJarTep
OecripoBoHOM ceTH. Bee ocTanbHOe 3a Bac clienalT pajuoBOSIHEL.

IIpumeuanue

Cerogns HambOosee pacipocTpaHeHsl OecripoBoAHble ceTh Tuma Wi-Fi.
D10 Ha3BaHME sIBsETCS cokpaiieHueMm or ciioB Wireless fidelity, uto moxer
ObITh TIEpeBeIeHO Kak «OecrpoBomHasi cBoOoma». [oops Wi-Fi, 00braHO
noapasymeBaioT ctanaapt IEEE 802.11, koTopslil BKJI0OYaeT OOJIbIIOE KOTUYECTBO
APYTUX CTaHAAPTOB, MOJJIEPKUBAEMBIX HOYTOYKaMH.

CeronHst MOOMJIBHBIE KOMIIBIOTEPHI MOIEPKUBAIOT PabOTy CO CTaHAAPTaMU
802.11a, 802.11b u 802.11g. B Omuxaiinem OymylieM OXHIAeTCs TOSBICHUE
802.11n. DTU cTaHAAPTHI UCTIONB3YIOT PA3IMYHBIE CIIOCOOBI, CKOPOCTU M 4aCTOTHI
nepegauv JaHHeiX. Jlydme, korma HOyTOyK NOmAEpAMBaeT MX Bce. XOTd
YCTPOWCTBA, HA OCHOBE KOTOPHIX CTPOSATCS OECIIPOBOAHBIE ceTH (OHM Ha3bIBAIOTCS
TOYKaMH JocTyna, wim Access Points), 3a4acTyio Takxke NOLAEPKUBAIOT MHOTHE
CTaHJAPThl OIHOBPEMEHHO.

Jls1 oripeniesieHrsi COBMECTMMOCTH Balllero HOyTOyKa ¢ OeCripOBOJIHBIMU CETSIMU HMIIUTE B €r0
xapakrepuctukax Hagmucn Wi-Fi, IEEE802.11a/b/g n np. CeromHs mogasJisiomee OOIBIITMHCTBO
MoOmtbHBIX 1K ocHaraercs Takoi nomaepkkon. TobKO caMble JIeIeBbie JIMIICHH ee.

JIJ1s1 CBSI3W ¢ BHEITHMM MHUPOM MOJKET MCIIONIb30BaThesl MojieM. [Toka 4To 1mouTH Bce HOyTOyKH
ocHamamTcs uM. Bee, 9To BaM HyKHO, 3TO TejiehOHHasT po3eTKa U TesiehOHHBIN KaOesb ¢ HYKHbIM
pazbemoM. [locnenHuii Bbl BCTaBJIsieTeE B KOMITHIOTED M PO3ETKY — M MOKHO BBIXOIUTH B VIHTEpHET.
JIos1 3TOTO, TIpaB/a, MPUAETCS IIO3BOHUTH IPOBAIIEPY IO HY’KHOMY HOMEPY, HO 3TO yKe 0COOeHHOCTH
HACTPOMKH, O KOTOPHIX MOAPOOHO pacCcKa3biBaeTCs Jaliee.

YcerpoiicTBa BBOAA

Haunem ¢ mbimu. B HOyTOykax wyare Bcero jjisi yrnpapjeHHsl yKa3aTesleM HCIOIb3YeTcs
CEHCOpHas MaHesb (U3BECTHAS TAKXKE 0] Ha3BaHUEM «Taulla/l»), paclloloKEeHHas IOf KJaBuary-
poii (puc. 3.6). Koraa Bel BoguTe 10 Hel NajiblieM, YKa3aTelb epeMelaeTcs Mo SKpaHy. Y100CTBO
MCIIO/Ib30BAHUS Taula/a BCELIENIO 3aBUCHUT OT €ro pa3mepa: yeM OoH Oonbliie, TeM Jyyite. [Toa ceHcop-
HOH MaHeJbI0 Yallle BCEero pacrosaraioTcs ABe (MHoraa 1 0oJiee) KHOIKY — aHAJIOTM KHOTIOK MBIIIIY.
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Puc. 3.6. Cencopnas nanenb

Eme onuH «3aMeHUTENb» MBI — CIEeUaIbHBI MUHU-IKOUCTUK (TpeKNouHT) (puc. 3.7).
ITOT NEMEHT YIpaBJieH!s padoTaeT Mo MPUHITUITY JKONCTHKA TS IepeIBIKeHUs yKa3artess. Bel
HaKJIOHSIETe ero BIiepe/l — yKa3aTelb MBIIIH JIBUTAeTCs BBEPX, HAKJIOHsIETe BIPABO — YKa3aTesib repe-
MeIIaeTcst BIPABO M T. 1. [ JTaBHBIM NTPEenMyIIeCTBOM MUHH-KOUCTUKA SBJISIOTCS ero pa3mepbl. OH
3aHMMaeT OYeHb MaJIo MeCTa, YTO OCOOSHHO BaXKHO IMpH padoTe Ha cyOHOyTOyKax. HekoTtophie KoM-
TIAHUY OCHAIIAIOT CBOM MOOWIbHBIE [TK Kak CeHCOPHOM MaHesblo, TaK M HKOWCTUKOM.

41



A. CapoBckuil. «PaboTa Ha HOYTOyKe»

Puc. 3.7. MUHU-)KOUCTUK (TPEKIIOUHT)

HecmoTtps Ha cTapanus MpOM3BOAUTENEH ClesaTh ajlbTepHATUBHBIE YCTPOMCTBA BBOJA Oosee
yIOOHBIMU, OOBIYHBIN TPEXJOJIIAPOBBIN «TPhI3YH» OyJeT ropa3ao (hyHKIIMOHATbHEEe CAMOTO «HABO-
POYEHHOrO» Taunajga. Tak YTO He MOJEHUTECh KYMUTh AJISl CBOET0 MOOWJIBHOTO Jpyra OOBIYHYIO
MbIIb. TeM caMbIM Bbl 3HaUMTENBHO oOieryute cede xu3Hb. O TOM, Kakylo Jiydiie BbIOpaTh, peyb
TMOWUJIET B CJIEYIOILEN IJIaBe.

Tenepb HeCKOJBbKO CJIOB 0 KJaBHaType. B HOyTOykax 0OBIYHO HUCTIONb3YETCs YIIPOIIEHHAS
BepcHsi OOBIYHOM KJIABUATYPBI 151 HACTOIBHOTO KOMITbIoTepa. [IpuirHBI 3TOr0 OYeBU/IHBI — pa3Mephl
MoOuIbHBIX [TK He Mo3BOJSIOT YCTaHOBUTH MOJHOLEHHYIO Ki1aBuaTypy. OfHaKko (PyHKIIMOHAIBHOCTD
IIPY TOM IOYTH He cTpajgaeT. OObYHO yOupaeTcs JONOTHUTEIbHBIN OJIOK HU(MPOBON KJIABUATYPBI,
KOTOPbII UCHOJIB3YETCs HE TaK YacTo.

KnaBuarypa HoyTOyKa Bce ke He oueHb yAoOHa. Tem He MeHee CO BpeMEHEeM K Heil MOKHO
3aMpOCTO MPHUBBIKHYTh.

Hekotopble MpOM3BOIUTENN OCHAIIAIOT HOYTOYKHM JOMOJHHUTEIbHBIMM KHOIKAMH, KOTOpBIE
MOT'YT OBITh PACIIOJIOKEHBI IIe YTOJHO: HaJl, MOJ1 KJIABHATypOH, a Tak:ke 1o OokaM. VX 4yucio 3aBUCUT
OT KOHKpeTHOU Mozenu. Tak, MyJabTUMeAniiHbIE HOyTOYKH MOTYT ObITh OcHaieHsl 10-15 takumu
KHOIIKaMH (He CYMTasi TOW, KOTOpasi OTBEYAET 32 BKJIIOUEHHE U BbIKIIOUeHue). OcTalibHble MOOWITb-
Hble [TK 0ObruHO 06X0asTCS1 3—6 KHONKAMHU.

OcHOBHOE Ha3HAUEHHUE IOTIOTHUTENIBHBIX KHOTIOK — OBICTPbIN BBI30B KAKMX-JTMO00 (PyHKIHIA. Bbl
caMM MOXETe 3a/1aTh, KAaKOM KHOMNKOM YTO BBI3bIBaTh. Tak, OHON MOKHO «IIOPYUHTb» 3aITyCK TEK-
croBoro pepaktopa Word, npyroii — uHTEpHeT-Opay3epa U T. 1. YacTh KHOMOK MO3BOJISIET U3MEHSITh
SIPKOCTb 9KpaHa. Ha My/npTUMEMIAHBIX HOYTOYKaX ¢ MX MOMOIIBI0 MOXHO YIPaBJISATh BOCIIPOM3BE-
J€HUEM KUHO U MY3BIKH.

CeHcopHasi NOBEePXHOCTb IKPaHA — elle O1H CIIoco0 yrpaBieHuss HoyToykom. HecnoxHo
J0TagaThCs, YTO OHA AOCTYITHA TOJIBKO BaJesIblaM IUIAHIIETHBIX HOyTOYKOB, HOYTOYKOB-TpaHC(op-
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MEpOB ¥ MUHHU-KOMITBIOTEpPOB. Kak roBopmiioch paHee, B KOMIUIEKT K TAKUM KOMITBIOTEPAM BXOAUT
CMELMAJIbHBI MHCTPYMEHT /ISl KacaHWsl 9KpaHa, Ha3blBaeMblii cTUiycoM. [Ipu kacaHum um sKpaHa
IIPOUCXOAUT NEepeMelIeHNe yKa3aTes.

BriBaet 1Ba THIA CEHCOPHBIX SKpaHoB. [1epBbIil MO3BOJISAET yNPABIATh yKa3aTeseM Jake Majb-
neM. OgHaKko JenaTh 3TOro He CJeyeT, Tak Kak €CTh PUCK Iolapanars HOKpPhITHE. DKpaH BTOPOTO
THMna OyJeT «CIylIaThCs» MPUKOCHOBEHHUH TOJBKO cOOCTBEHHOTO Tiepa. C OHOW CTOPOHBI, 3TO yoe-
peraer oT CiIydYaillHbIX KacaHWi M coOa3Ha HaKaTh KHOMKY MaJIblIeM, a C APYToM, €C Bbl MOTEpsi-
eTe CTUJIyC, — MPUJETCS ero 3aKa3piBaTh (MMEHHO 3aKa3bIBaTh, TAK KaK OOBIYHO OHU HE TPOAAIOTCS B
PO3HUILY) WM OTKa3aTbCs OT (PYyHKLMI IJTaHIIETA.

OcraJjabHoe

B stom noxpaszerne Oyzet paccka3aHo O TOM, YTO IO TEM WM MHBIM ITPUYMHAM He OBbLIO pac-
CMOTPEHO B MpeIbIIyIIHX.

TB-TIoHep MO3BOJISIET CMOTPETh U 3allUChIBATh TeJenepeJayd Ha BaileM KoMmimbiotepe. s
HOYTOyKOB TB-TioHEepbI OBIBAIOT JBYX BUJIOB: BCTPOSHHbIE U BHEIITHUE. BCTpoeHHbIe 0OBIYHO pa3me-
IMAI0TCS B MYJIbTUMEAMIHBIX HOyTOyKax. Takue moowibHble [1K mocTtaBnsiotcst qaxe ¢ MyJIbTOM,
YTOOBI YNPABJIATh KAHAJIAMU U BHIIIOJIHATH HEKOTOPBIE Jpyrue IeHCTBUs Ha KoMmIbloTepe. BHelHue
TB-TIOHEpHI ABJIAIOTCS aKCecCyapaMu, OTOMY O HUX Mbl IOTOBOPUM B CJIEJYIOILEH I1aBe.

CeronHs pacipuTh (PyHKIIMOHAIBHOCTh HOYTOYKA MOKHO 3a CYET CIIEeIMaIbHBIX KApT PaCIlu-
penust. 17151 HUX Ha OOJNBIIMHCTBE MOOMJIBHBIX KOMITBIOTEPOB €CTh HEOOXOOUMBIH CIIOT. DTO MOXKET
obiTh PC Card (u3BectHblii Takke kKak PCMCIA) wm ExpressCard. Lenb ux npucyTcTBUS OAMHA-
KOBa, HO BOT YCTPOMCTBO HECKOJIBKO pa3jMyaercsl. ITO 3HAYUT, YTO KAPTOUKHU IS NIEPBOTO CJIOTA
HE MOJOMIYT KO BTOpoMY M Ha000poT. CeroiHsi B HOyTOYKaxX MOKHO BCTPETHTh OAWH U3 STUX JIBYX
pazbeMoB, a uHorza cpasy ooa. [TogpoGHee 0 HUX MBI TOTOBOPUM B CIIEYIOIIEH ITIaBe.

HeckombKko CI0B 0 pa3MyHbIX NOPTax, BHIBEJEHHbIX Ha HOyTOyKax. CeroiHs [1si OOJIBbIIMH-
CTBA MOJKJIIOYAEMBIX YCTPOUCTB (IIPUHTEPOB, CKAHEPOB ¥ MHOTUX APYIUX, Pe4b O KOTOPBIX MOHIET
B CJIe/IyIONIeH I71aBe) Cnomb3yloTcs pasbeMbl USB. OHM ecTh Ha Kaxa0M HOYyTOyKe He crapiie 7—8
ner. OIHAaKO eCJM paHblIle XBaTajIo OHOTO-/IBYX, TO TeNeph YeM OOJIblIie TAKMX MOPTOB, TEM JIydIle.
Yamie Bcero Ha coBpemeHHOM MoOMIbHOM [TK moxHO Haiitu ot 2 10 4 USB.

Nuorna moxer npurogutbes pazbeM FireWire (u3BectHbiid Takke Kak 1.LINK u IEEE1394).
K Hemy 0OBIYHO MOAKIIIOYAIOTCS LUM(POBBIE BUICOKAMEPHI, BHEIIHME KECTKHE NUCKH (TpaBaa, He
BCE MOJEJIM), a TAKXKE €Ie HECKOJIBKO TUNOB ycrpocTB. Mcnonbsyercs FireWire pexe, yem USB.
Opnnaxo Jydie no3a00TUTHCS O €ro HATMYUH, U00, TI0 3aKOHY MOAITIOCTH, OH BaM MOXKET BIPYT MOHa-
IIOOUTBCA.

Ha stom, moxkamyii, MOXHO 3aBEpIIUTh OIMCAHWE BHYTPEHHETO YCTPOWCTBA HOYTOyKa M
MIepeTH K TOMY, YTO Bbl MOXETE KYIIUTh B JAONOJTHEHHUE K HEMY.
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I'nasa 4
Akceccyapbl Il HOYTOYKa

* Mbpiiiib

» CymKa st HOyTOyKa

* JIonoNHUTENbHBIN AKKYMYJISATOP
* Kensington Lock

* MoOWUIBbHBIA TPUHTED

 KapTel pacumpeHus

* 3ByK

* Card-Reader

* Brennue Hocutesm MH(popMauun
* TB-TI0HEp

» USB-xab

* [ToBTOpPUTENH TOPTOB

* JIpyrue akceccyapbl

JIioboe TeXHUYEeCKOe YCTPOMCTBO, KOTOPOE MBI MPHOOPETaeM, MOXET OBITh JIOTMIOJHEHO pa3-
JIMYHBIMU aKCeCCyapaMu, TaK WJIM MHAYEe PACIIUPSIOMUME ero (DyHKIIMOHATBHOCTD, YTy UIIAIIMMU
BHEIITHUI BUJ] WM MOBBIIIAIIMMEI YI0OCTBO MCIIONb30BaHUs. Harpumep, KyIJICHHBIN TeIeBU30D
MOYHO ITOCTABUTH HA TOJT UJIH XKyPHAJIBHBIN cTON. OHAKO yIOOHEee MOMECTUTh €ro Ha CHIeUaIbHYIO
TOJICTAaBKY, TJIe eCTh TOJIKM i BujeoMarautodona wim DVD-nipourpeiatesns, Kaccer, JUCKOB U
T. [I.

[TpuoGperast HOYTOYK, MMOJIH30BATENb, KAK MPABHIIO, JAOTOIHSET €r0 TEMH UM UHBIMU KOMITO-
HeHTamu. VX o011asi CToUMOCTh MOXeT ObITh MUHMMAJIBHOM, & MOKET PaBHSITHCS CYMMe, OTJaHHOW
3a caM HOYTOYK, — BCE 3aBUCHT OT BalllMX BO3MOKHOCTEH U kesaHusi. OHAKO eCTh TaKKe Belu, 0e3
KOTOPBIX He 000oiTHCh. CorlacuTech, Bellb He HOCUTD ke Oe3YMHO JIOPOrOil KOMIThIOTEp B Iiesiioda-
HOBOM MakeTe? Bam moHamoouTcs crielMaibHasi CyMKa.

B 371011 r1aBe s pacckaxy o HauOoJee MOJIE3HBIX akceccyapax Jjisl HOyTOyKa.

MbIb

HecoMHeHHO, 0 TAKOM yCTPOICTBE, KaK KOMITBIOTEPHAS MbIILb, CJIBIILIAIN €CIIU HE BCE, TO TIOUTH
Bce. Co3naHa oHa Obuta erie B 1970-x rojax npouuioro Beka, a Tenephb crajia HeOTheMJIEMOM YacThio
COBPEMEHHOT0 KoMIThloTepa. OJIHAaKO B CTyyae HOYTOYKOB KJIACCHUECKasi MBIIIb OOBIYHO 3aMEHSIETCS
OoJiee KOMIIAKTHBIMU YCTPOWCTBaMM BBOJA. B mpespiay1el riaBe s ToBOPUII O HUX. DTO CEHCOpHas
naHesb (Taunaz), TPEKIOMHT UM CEHCOPHBIN 9KpaH, padoTarouii co ctuirycoM. OIHAKO OHU He Tak
yIoOHBI, KaK Jlake camasi AeleBast Mbllib. Bee ieno B spronomuike. Hamuoro npoine aepxarb B pyke
OKPYIVIBIA ITPEAMET, YeM IBITAThCSl OJHUM MaJIbLIEM 3a1aTh BEKTOD JABMKEHUs YKa3aTess M0 SKPaHy.

Jlnst paboThI ¢ HOYyTOYKOM BBl MOXKETE MCIIONB30BaTh MPAKTUYECKH JII0OYI0 MbIb. EcTh crie-
L1aJIbHbIE «HOYTOYYHbIE» MOJIE/IN, KOTOPBIE TAKKE MOACOEIUHSAIOTCS K HACTOJIBHBIM KOMITBIOTEPAM.
OcHOBHOE OTIIYME MOOMJIBHOW MBIIIIM OT OOBIYHOM 3aKJII0YAeTCsl B €e pa3Mepe U JUTHE TPOBOJa,
€CJIM OH IPUCYTCTBYET (puc. 4.1).
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Puc. 4.1. CrieriasibHast MBIIIIb 71T HOYTOyKa

IIpumeuanue

Hekotopble TNpoM3BOOMTENM BKJIIOYAIOT B KOMIUIEKTAIIMIO HOYTOYKa
BHEILIHIOIO MBIILIb. TO OTHOCUTCS IPEUMYILECTBEHHO K IOPOIMM MOJEJISIM, IPUYEM
K kiaccy DTR wmm mynbtumMena. MbIIiib 1ake caMbIX MaJIbIX pa3MepoB HEYJO0OHO
UCIIOJIb30BaTh B CTECHEHHBIX YCJIOBUSX, B KOTOPBIX Yallle BCEro MPUMEHSIOT OU3HeC-
HOYTOyKM WM cyOHOyTOyku. HamportuB, B ciydae 3ameHsl HactoibpHoro ITK
BHEIIHSISI MBIIITH OyJeT BeChMa KCTaTH.

Lenb yMeHbIIIEHHS pa3Mepa MbIILIH BIIOJHE MOHSITHA — €€ IPUXOJUTCSI HOCUTD € COO0I B CYMKE,
HO3TOMY OHa JJOJKHA 3aHUMaTh He MHOTO MecTa. Kpome Toro, Bo BpeMst paOOThl B CTECHEHHBIX YCJIO-
BUSIX CBOOOIHOE MPOCTPAHCTBO BOKPYT TAKKE OIPAaHUYEHHO.

Kopotkwuii npoBox Toxe Oyner noneszeH. Het Hyxapl, 4ToObI py paboTe B JIIOAHOM MECTe OT
Balllero HOyTOyKa CBUCAJI IIPOBOJ, JJIMHOM [Ba METPa, TaK KaK KTO-HUOYAb 3alpPOCTO MOXET 3alle-
nuTbes. Bam BrionHe xBatut 50-caHTUMETPOBOTO.

CambIM MprUeMJIeMbIM BapUaHTOM B TaKHX CIIydasix sIBJsieTcsi OecrpoBoaHas Mblib. K HOyT-
OyKy MOJKJII0YAETCs He MPOBOJ, a CIIELMAIbHBIN MepelaTIlK, KOTOPbIi OyJeT MpUHUMATh 1 Iiepea-
BaTh JIaHHBIE O JBIKEHUM. B Takom cilyuyae B MbIIb yCTaHABIMBAIOTCs Oatapeiiku. VIHorna B Hee
MOXET ObITh BCTPOEH aKKyMYJISITOP, MOA3APsKAEMBII MPY MOJKTIOUEHUH K CHIeLUabHOMY 3apsij-
HOMY YCTPOWCTBY (KOTOPBII HAa3bIBA€TCS JOHIII).

YV GecripoBOIHON MBIIIM €CTh HECKOJIBKO HEJOCTaTKOB. Bo-mepBbIX, 3TO OOMBIIMI BEC U3-3a
OaTapeeKk WM aKKyMynsTopa. Bo-BTOpPBIX, BCTPOSHHBIN aKKYMYJISITOP UMEET CBOWMCTBO TEPATH Mep-
BOHAUYAJIbHYIO EMKOCTb, B CBSI3U C YeM MIOCTENIEHHO CHUXKAETCsl BpeMs padoThl 6e3 noazapsaku. M3Hoc
IIPOMCXOIUT B TeueHUe 2—3 jIeT. 3aMEHUTh TaKHUE aKKYMYJISTOPBI JOBOJIBHO CJIOKHO, ITOCKOJIbKY OHU
He MoCTynaoT B poAaxy. CTOMMOCTbh OECITPOBOIHON MbIIIH OyET Bbllle (MHOT/IA [IOYTH B [1Ba pa3a),
YeM aHAJIOTMYHOM C IIPOBOJOM.

IIpumeyanue
Heo6xonumo 3HaTh, Kak MBI MOAKTIOYAETCS K KOMIBIOTEPY, TOUHEE, THII
pa3bema, KOTOpbIi HaXOIUTCS Ha KOHLE ee MpoBoad. CeronHs MOXKHO BCTPETUTD
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tpu Buna: COM, PS/2 u USB (puc. 4.2). OnuchiBaTh UX TEXHMUECKHE OCOOEHHOCTH
s1 He Oyay. TosicHI0, KaKo¥ TUII MOIOWAET K COBPEMEHHBIM HOYTOYKAaM.

Ceronusi pazbemsl COM (B Buae paBHOOenpeHHOH Tparermu) u PS/2
(umeet Kpyriyo (GopMy C IIECThI0O OTBEPCTUSIMHM) Ha MOOWJIBHBIX KOMITBIOTEpax
MIPaKTUYECKU He BcTpevatoTcs. OHM Bee ele Ucrnoib3ylorcsi B HactonbHbIX [1K,
HO B CKOpPOM BpeMeHM ucue3HyT. [IoaToMy oOpaTtuTe BHUMaHHE: MBIIIb J0KHA
nonkJovaThest mo USB. DTOT pazbeM BBHINISAUT KaKk HEOOJBIION MPSMOYTOJIbHUK
(cMm. puc 4.2).

Ecnu BBl OynieTe moKynaTh KJIaBUaTypy [Uisi HOyTOyKa, TO OHA TaK:Ke JOJKHA
nopnepxuBath USB. Iloka B OONBIIMHCTBE BHEIIHUX KJIABHATYP HCIOIB3YyeTCs
crapsiii PS/2, Tak uto OynpTe BHUMATEIbHBI TPU BHIOOPE.

Puc. 4.2. Pazrem USB

[pexae yeM neperTH K ClieqyloemMy pa3ieny I71aBbl, X0uy pacckaszaTh O MPUHIIMIAX padoThI
MbIIIU. PaHbllle 1aHHbIE yCTPOWCTBA IBUTAIMCh 32 CYET PE3VMHOBOIO Iapyka BHYTpU. [IpuHumMn ux
PaboTHI MpeAeTbHO MPOCT: MIAPUK BpalaeTcs ¢ NepeMelleHneM MBI U TiepeaeT HarpaBlieHue
CBOCTO JIBHWKCHHA CIICHHUAIbHBIM BpallaloIIUMCA JIEMEHTAM BHYTPH.

B nocneanee BpeMs pacnpoCTpaHeHbl ONITUYECKME MBIIIM. BHYTpHU MX HaXOAUTCA ClielUallb-
HBI CEHCOp, CKAaHUPYIOIIUN TOBEPXHOCTh TO COOOM C BBICOKOW CKOPOCTBIO M OMNpeeISIONIHiA
HarpapJjieHue JBWKeHus. s MOACBETKU MOBEPXHOCTU NMpUMeHsieTcsl sipkuid cBetoauop. Ceidvac
MOITYJIAPHBI MBIIIH, B KOTOPBIX IJIA ITOACBETKH UCIIOJIbL3YETCA JI1A3€P, YTO IO3BOJIACT HO6I/ITBC5I TOY-
HOro OTClie)kuBaHus nepemenieHus. [IpaBaa, yaie Bcero B TakOM TOYHOCTH HET HEOOXOTMMOCTH.
B nanHOM ciyvae Bbl IPOCTO neperuiaurBaeTe JeHbrn. OnTruyeckasi Mblllb MOKET padoTaTh Mpak-
THUYECKH Ha JIIDOOH MOBEPXHOCTH, KPOME 3epKaJla U CTeKJIa. B CTECHEHHBIX YCTIOBHSIX 3TO CBOWCTBO
KpaiiHe nosne3Ho. CerojiHs MaprKOBbIe MBIIIH MPAKTUYECKU UCUe3H U3 ipoaaxu. [lymaio, ux Oymy-
1iee — My3eil KOMIbIOTEPHOM TEXHUKH.

BeiBOn, 3TOrO mompasnena Cleayomui: KyIuTh MBIIIb )i HOYTOyKa He OyleT JIMIIHUM.
Jlyudrie, ecu oHa OyZIeT ¢ ONTHYECKUM CEHCOPOM, HEOOJIBIIIOTO pa3Mepa U ¢ KOPOTKUM IPOBOAOM.
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Uro kacaeTcs HAIMIKS WU OTCYTCTBHUS ITPOBOJA, BRIOMPAKTE, UCXOMSI M3 COOCTBEHHBIX MPEIIovTe-
HUM.

Cymka 1jis1 HOyTOyKa

[TpuoOperass HOYTOYK, BBl MOXETE PElINTh, YTO C TPAHCIIOPTUPOBKON He Oyder mpodiem.
W npaBpa, 4To MelaeT MEepeHOCUTh ero B CyMKe, Keiice Wid piok3ake? MHorue Tak u JesaioT.
OnHako OOBIYHBIE CYMKH U PIOK3aKH ITPOCTO-HAIIPOCTO HE TMPeTHa3HAUCHBI JIJIS1 TIEPEHOCKU HOYTOY-
koB. Koneuno, moowibabii [1K B HEX momecTutcst. OmHaKo OH He OyJeT Haie)HO 3aKperieH BHYTPH,
C HUM MOTYT COMPHUKACATHCS APYTUE BEIM, YTO I'PO3UT JIMOO MOopUeil BHELTHEro BU/A, MO0 MOBpe-
KIEHUEM HOYTOYKa.

[NosiBUIOCH HEMAaJIO KOMIIAHUH, BHIOPABIIMX B KAYECTBE OIHOTO U3 HAMPABJICHUI AESITeIbHOCTU
BBIITYCK CIIEIMAIbHBIX CYMOK ISl MOOMJIbHBIX KOMITBIOTEPOB. BHeIIHe Takue Bellly MPakTHYeCKu He
OTJIMYAIOTCSL OT OOBIYHOTO MOPT(eEIs NeJIOBOro 4yeioBeka. TeM He MeHee HEKOTOpble OCOOSHHOCTU
BCe *ke ecTb (puc. 4.3).

Puc. 4.3. Cymka 111 HOyTOyKa
B nepByio odepenp OTMeuy HajM4Me CIENUAIbHOTO OTCeKa JJIs HOyTOyKa. DTO OTIesieHue

YKPETuIsieTcsi MSTKMMHU aMOPTU3UPYIOIIMMU CTEHKaMU, KOTOPbIE CITykKaT 3alllUTON OT yIapOB U HU3-
KOW TeMIlepaTyphl.
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CyMKH U1 HOyTOYKOB MMEIOT JKeCTKHMI KapKac, YTO TMO3BOJISIET YBEJIMUUTh UX MPOYHOCTb,
HO, C IPYTO¥ CTOPOHBI, YBEJIMUMBAETCs Takke Bec. Heo6xomammo ckaszarh 0 TaKOM BechMa MOJIE3HOM
CBOICTBE, KaK BJIarOCTOMKOCTb, Belb MOMaJaHue BOAbI HEOE30IacHO IS JIIOOro KOMIThIOTEpa.

B cymKax ecth MHOTO JApYrux OTIAEJEHUI U KapMallkoB. Bel cMOkeTe HOCHTh B HUX BCE, UTO
3aXOTHUTE: IOKYMEHTHI, KOHCTIEKThI, KHUTY, KaHIIEISIPCKUE MPUHAIEKHOCTH, (DOTOANTApaT, KapMaH-
HBII KOMIIBIOTEP U T. 1.

Ilena Ha JaHHBIN aKceccyap MOKET CUITbHO Pa3HUTHCS B 3aBUCUMOCTH OT Ka4eCTBA UCTIOTTHEHHU I
1 nipou3BoauTesist. Ha HaiieM peiHKe 3a CYMKY JUTst HOYyTOyKa y Bac MOryT norpocuts ot $30 10 300.
[TomyIsIpHOCTBIO MOJB3YIOTCS KEHChl, CTOMMOCTbh KOTOPBIX HaXoquTcst B auanazone $60-130.

IIpumeuanue

Kcrat, HekoTopwle MPOW3BOAUTENIM HOYTOYKOB BKIIOUAIOT CYMKY B
CTaHJApPTHYIO KoMIUIeKTauuio. [IpaBaa, OTHOCUTCS 3TO TOJBKO K CaMbIM JIOPOrUM
Mozaenssm MoOwibHbIX [IK. K coxkaneHuio, Ka4ecTBO 3TUX CYMOK OCTaBIIsET
KenaTh Jydinero. [IpeArnoyTuTebHO KYMUTh CPEACTBO ISl MEepeHoca HOyTOyKa
camoctositenibHo. Kpome Toro, ectb BEpOSITHOCTb, 4YTO JIOTOTUIl HW3BECTHOMU
KoMnaHuu-npousBoautens (Harpumep, ASUS, Samsung, HP, Toshiba) Ha cymke
nimn Keﬁce MOKET HpI/IBJIeLII) BHUMAHHEC 3J10yMI)IHIJIeHHI/IKOB, B OTJIMYUE OT MCHEE
uMeHUTHIX Mapok (Dicota, Samsonite win Sumdex).

JLOMOHUTENbHBIN AKKYMYJISTOP

M3HavabHO OCHOBHBIM MTPEUMYIIIECTBOM JTII0OOTO HOYTOYKA IO CPABHEHUIO ¢ HACTOJBHBIM [TK
CUUTAJIACh BO3MOKHOCTh aBTOHOMHOW padoThl. Ee obecrieunBaeT akKymyJasaTop. DTOT KOMIIOHEHT
JOJDKEH MPUCYTCTBOBATh B KaKJJOM MOOMJIBHOM KOMIIBIOTEDE.

Ecmu BBl yacTo HaXoAMTECh B MIYTH U MIPU ITOM KCIOJb3yeTe HOYTOYK, TO BOIIPOC BpeMEHU
ABTOHOMHOM paOOTHI JIJIs1 BaC MOXET CTaTh Ko4yeBbiM. O ToM, Kakue Turibl MOOWIbHBIX [TK mMoryT
padorarth joJbie Bcex Oe3 Mom3apsAaKd, s pacckazan B TI. 2. OJHAKO BCerJa ecTh BO3MOXKHOCTb
YBEJIMYUTH 9TO BpeMsl, IJIs 4ero HeoOXOIMMO MPUOOPECTH BTOPOU akKKyMysSITop (puc. 4.4).
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Puc. 4.4. AKKyMyTOp NOBBIIIEHHON €MKOCTH

MO:XHO HaliTH ero B TOM ke (pupme, re Bbl KYIHJIM CBOM HOYTOYK, WJIM OOPaTUTLCS B IPyroe
MecTo. [71aBHOe, TOUHO 3HAaTh MOJIE/Ib MOOMJIBHOTO KOMIIBIOTEpA.

WHorna ecTb BO3MOXKXHOCTB JIOKYIUTh OOJiee UM MEHee eMKHIA akKyMyJisiTop. B nepeom city-
Yae BpeMsl aBTOHOMHOIM pa®oThl MokeT yBeanuuThesi Ha S0-80 %, a BO BTOpOM, HalIPOTUB, YMEHb-
mMThcs. 3aueM Takast Oarapest HyxkHa? Il ymeHbinieHHs1 Beca. KakIplii akKyMyJasaTOp OCHAIeH
CMIEUUAJIBHBIMU STYEMKAMU, XPAHAILLIMMHU SHEPIUIO, OT YUC/Ia KOTOPBIX 3aBUCUT HE TOJIBKO IPOJOIIKU-
TeJILHOCTh pabOThI €3 MoA3apsIKU, HO U BeC.

MoO:XHO MpUOOpecTH MO0 TAKOH ke aKKyMYJISTOpP, KaK YCTaHOBJICHHBI B BallleM HOYTOYKe,
MO0 BEPCHUIO C MOBBIIIEHHOM eMKOCThI0. CTOMMOCTD IAHHOTO aKceccyapa MOXKET BapbUPOBATLCS OT
$100 10 200. Ecin HeT HagoOHOCTH B YBETMUSHUH BPeMEHH aBTOHOMHOM paOOThI, TO TOKYIATh TAKOH
IIpeIMET HE ClIeyeT.

Kcraru, HeKoTOpble POU3BOAUTENHN MPOSKTUPYIOT CBOM HOYTOYKH TaK, YTO B HUX MOXHO yCTa-
HOBUTb Cpa3y JBa aKKyMYJIATOpa. DTO TaK Ha3blBaEMbld MOAYJIbHBIN JU3aiH. Yaie Bcero BTopou
aKKyMYJISITOp YCTaHaBJIMBAETCS Ha MECTO ONTHYECKOTO MPUBOAA, KOTOPBIN JIETKO M3BJIEKAETCS U3
CBOETO OTceKa 0e3 BBIKJIIOUEHHUsI KOMITBIOTEPA.

Kensington Lock

EIJ_IC 5 net Ha3aJl HaJIM4Yue HOYT6YKa CBUECTEJILCTBOBAJIO O BBICOKOM CTATYyCE €ro BJIaJCJIbLA.

CCFOI[HH CUTYyall Al HECKOJIbKO U3MEHUJIACh, HO BCE PABHO MoOmbHBIN TTK — HAOBOJIBHO JOPOTroe Inpu-
49



A. CayoBckuii. «PaboTa Ha HOyTOyKe»

oOpeTeHre. 3HAYUTEIHHO YMEHBIIIUChH pa3Mephl U BeC HOYTOYKOB, UTO OOJIErYmiio HE TOJIBKO UX
MIepeHOC C MecTa Ha MECTO, HO U KPaxy.

UYUtoObl CHU3UTH PUCK BOPOBCTBA, IPOU3BOIUTENN HOYTOYKOB OCHAINAIOT BCE MOJEIH CIIeIH-
aJIbHBIM pa3zbeMoM, HocsiuM HazBanue Kensington Lock (puc. 4.5).

Puc. 4.5. Kensington Lock momoxet yoepeupb Bail HOyTOyK OT Kpaxu

CrenmanbHO /17151 HEro MOKHO MPHOOPECTH KPETIKYIO MTPOBOJIOKY, TTO3BOJISIONIYIO TPUKPENUTh
HOYTOYK K 4eMy-HUOYIb HENOABMKHOMY. DTO MOXET ObITh BCE, YTO YIOAHO: OT HOKKHM CTONA JIO
TpyObl OaTapeu OTOILICHHUSI.

Koneuno, Kensington Lock He siBnsieTcs maHatieeit ot Bcex Oef], OJHAKO OH CMOXKET 3aJiepKaTh
3JI0YMBIIUIEHHUKA Ha HEKOTOPOE BPEMsl, 2 9TOr'0 MOXKET OKa3aThCsl IOCTATOUHO /17151 CIIaCEHM I BallIero
«HeHars1AHoro». CTOUT Takoy MPOBOJL HE OYEHb JOPOro, TaK YTO HE MOJIEHUTECh TPUOOPECTH Cceit
BECbMa TOJIE3HBIN AKCEccyap.

MoOuIbHBIN IPUHTEP

BpI, BEpOSITHO, CIBIIIANN CIIOBOCOYETaHHE «MOOUJIBbHBINA orc». OHO TpeanonaraeT, 4ro Bbl
CMOJKETE BBHITIOJTHATD CBOIO PadOTy MPAKTHUECKH I7Ie YTOIHO C TIOMOIIIBIO BEIel, KOTOPhIE JIOCTATOYHO
JIerko niepeBo3sATcst. OUeBHIHO, YTO HOYTOYK OyJeT Kak Hesb3sl KCTaT! Il OpPraHu3allid MOOWITb-
Horo o¢uca. [Tpurogurcs Takske u 1octyn B IHTEpHET, KOTOPBII MOKHO 0OECTIEUUTDb Yepe3 MOOUITb-
HBII TeJieOH.

Crnenudguka paboThI JEJIOBBIX JTIOJEH TAKOBA, YTO UM MOKET TOHaJOOUTHCS ellle OJIHO MOOITb-
HOE BBICOKOTEXHOJIOTUIHOE TIpucTiocoOsenre. Peus uer o MoOuIbHOM nipuHTepe (puc. 4.6).
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Puc. 4.6. MoOWIbHBIN IPUHTEP

['maBHOE OTJIMYKE ITOTO YCTPOWCTBA OT HACTOJILHOM BEPCUU 3aKTIOUAETCS B 3HAYMTESIBHO MEHb-
IMX pa3Mepax, a Tak’ke B BO3MOXKHOCTH aBTOHOMHOW paOOTBHI.

IIpumevanue

CerofHst MOKHO BCTPETUTH YEThIPE BUJIA IPUHTEPOB: MATPUUHbIE, CTPYHHbIE,
Ja3epHble W CyOnuManvoHHble. [IpuHIMI paObOTHl TMEPBBIX 3aKJIOYAeTCsl B
UCTIOJIb30BAaHUM CIEIMAIbHBIX WIOJIOK, BBIOMBAIOIIMX Ha Oymare HM300pakeHHe
yepe3 JIEHTY. DTOT MPUHILIMIT UCTIONb3YETCs TAKKE B KACCOBBIX ammnaparax. Otmeuy,
YTO Ka4yeCTBO IMEYaTH MATPUUYHBIX MPUHTEPOB HE COOTBETCTBYET COBPEMEHHBIM
TpeOOBAHUSIM.

CrpyliHble PUHTEPHl B HACTOSIIIEe BpPeMs MPOJAIOTCA HanOojee aKTHBHO.
Onu gemeBbl  (HekoTOphle Mojpenu ooxoastcss B $40-50), KOMIAKTHBI,
NOJICPXKUBAIOT IBETHYIO IeyaTh M PadOTalOT OuYeHb ObIcTpo. WX TIi1aBHBIN
HEJIOCTATOK 3aKJII0YaeTCs B PACcXOMHBIX Marepuanax. s meyatu ucronb3yercs
KapTPUIK C YEPHWIAMH, KOTOpbIe TMOJ OOJBIIUM JABJICHUEM BBITPHICKUBAIOTCS
TOHKOM CTpye# (OTCIoa ¥ Ha3BaHKE «CTPYHHbIe» ) Ha OyMary. DTUX YepHUI XBaTUT,
YTOOBI HAaMEYaTaTh HECKOJbKO COTEH JIMCTOB. YUeM MeHbIIle y MpUHTepa KapTpumK,
TeM OH jiemieBiie. Otmath 3a HOBbIN npuaetcs $15-30, a BOT ¢ 3ampaBKOW CTapbIX
ecTb Mpoosembl. Jleath 3T0 He PeKOMEH/IYeTCsl, TAK KaK MOKHO BBIBECTH IIPUHTED
U3 CTpOSl.

JlazepHble MpUHTEpHl YK€ MOBOJBHO JABHO MCHONB3YIOTCA B Oducax, HO
MOCTETIeHHO PUXOAAT U B IoMa Mojib3oBaTesiell. B Takux npuHTepax popMupyercst
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n300pakeHre, KOTOpoe ¢ TIOMOIIBIO Jla3epa MepeHocuTesl Ha Oymary. B kauectse
Marepuasga JUisl TieyaTd HMCIONb3yeTcsl CHelUasIbHbIA MOpolioK. Pecypc ogHoro
KapTpu/Ka coctaBiisietr 2—3 Thic. 11cToB. KpoMme Toro, KapTpuik MOKHO HECKOJIBKO
pas3 3anpaByTh, YTO JIeJIaeT Ja3epPHBII IPUHTEP OoJee MPUBIEKATEIBHON MOKYITKOM.
EnuHCTBEHHBIN HEAOCTATOK — OTCYTCTBHE NOIEPKKH LIBETHOW NIEYaTH Y HEOPOTUX
Mozeneid. OHaKO /1715 TIeYaTy TeKCTa JIa3epHbI IPUHTEP NMOJOMIET UAEATbHO.

CyOmumaloHHble  TIPUHTEPHl  padOTalOT Kak  MUHU-(OTOIA00PATOPHH.
OHu 005MagaloT TPEBOCXOAHBIM KAayeCTBOM [e4aTH, TO03TOMY UX JIydlle
MOKYTIaTh, €CJIM BBl cOOMpaeTech lefaaTth MHOrO IudpoBbiX (otorpaduii. Xors
HEKOTOphIe CTPYWHBIE MPUHTEPBl MOTYT COCTaBUTH JIOCTOMHYIO KOHKYPEHIIHIO
CyOIMMAaIIMOHHBIM, TIOCTIEIHUE BCe ke mpennouturenbee. [IpaBaa, ux cTouMocThb
JOBOJIBHO BBICOKA, [a U JUIS TeYaT OOBIYHBIX TEKCTOB OHM MOAXOIAT XyXe (M3-32a
BBICOKOU TIEHBI KapTPUJIKEN).

OTMedy HEKOTOpble 0OCOOEHHOCTH MOOMJIBHBIX TPUHTEPOB. BMecTe ¢ MajibiMu pa3MepamMu Bbl
MOJIyYlTe MBI pecypc KapTpUIkKa ¢ YepHWIaMH (J1a3epHBIX, MATPUYHBIX M CYOIMMAlMOHHBIX
MOOWJIbHBIX IIPUHTEPOB HE BBHITYCKAIOT), KOTOPOTro OOBIYHO XBaTaeT mpuMepHo Ha 150-200 nmctoB ¢
S5-IIPOLIEHTHBIM 3arOJIHEHHEM. 3aMeHa KapTpUIka 00OMIETCs B KPYIJIEHbKYIO CYMMY, KaK MUHUMYM
CPaBHUMYIO C LIEHOW aHAJIOTMYHOTO PACXOJHUKA J1JIs1 TIOJTHOLIEHHOTO CTPYHHOIO IPUHTEpa.

ABTOHOMHOCTb Pa0OThl MOOMJIBHOTO ITPUHTEPA Oy/IEeT 00ECTIeUNBATHCS €70 COOCTBEHHBIM aKKY-
MYJIATOPOM, YTO BIIOJIHE JIOTMYHO. Bejb B MPOTUBHOM CJly4ae TaKOe YCTPOWCTBO OBICTPO MUCTOIIUT
3amac Heprum B Oarapesix HOyTOyKa.

Kpome Toro, ckopocTs neyaT MOOMJIBHOTO MPUHTEPA MEHBIIIE, YeM y HACTOJIbHBIX QHAJIOTOB.
XOTs TOT MapameTp HeKpUTUYeH. B nopore Bam Bpsia Jin MOHAgoOUTCs 64 CPOUHO BBIBECTH Ha
oymary 6onee 5—10 gokymeHnToB. KauectBo mpu 3Trom Oyniet BriosiHe mpuemiieMbiM. KoHeuHO, TIoIHO-
1BeTHbIE hoTorpacduu, HarmeYaTaHHbIe Ha CTIeIMATBbHOM (poTOOYyMare, MOTy4aroTCsl He CTOJb XOPOIIIO,
KaK B ClTy4ae MCIOIb30BaHUs OOBIYHOTO MpUHTEPa (1 TeM Oosiee (hOTONPUHTEPA).

Crenyer OTMETHTh, YTO CTOMMOCTh KaK CaMOro MOOMJIBHOTO MPHUHTEPa, TaK U ero 0OCITy:KH-
BaHMs OyzieT JocTaTouHo Aoporoid. [Ipexae Bcero 310 00yc/lOBIEHO MAJION pacpOCTPaHEHHOCTHIO
TaKUX YCTPOKCTB U YCJIOKHEHHOM KOHCTPYKIMEH (MUHUATIOPHBIE pa3Mephbl U HAJIMYKE aKKyMYJISATO-
POB).

JI71s1 IpuHTepa NPUIETCS BBIIETUTh JAOMOJHUTENbHOE MecTo B Oaraske. OH 3aHUMAaeT MEHbIIe
MIPOCTPAHCTBA O CPABHEHMIO C CAaMMM HOYTOYKOM, HO OOJbllie, YeM, HallpUMep, BHEUIHsISI MbIIb
Y JIOTIOIHUTEIIbHBIN aKKyMyJIsiTOp. [109TOMY, MpUHUMAsi OKOHYATEIBHOE pellieHre O KOMILIEKTalluK
CBOEro MOOMJIHOTO O(pHca TAKMM YCTPOICTBOM, B3BECHTE €llle pa3 BCE IUIIOCH U MUHYCHI.

Uro KacaeTcsi KOMIaHUA, 3aHUMAIOIIUXCS IPOU3BOACTBOM MOOUJIBHBIX PUHTEPOB, TO HAMOO-
Jiee u3BecTHBIMU cpenu Hux sasisorcs HP u Canon.

KapTtb! paciunpenust

OHUM U3 BaXKHBIX MPEUMYILIECTB HACTOJIBHBIX KOMIIBIOTEPOB SIBJISETCS HAJMYME IIUPOKUX
BO3MOXXHOCTEH [y1s1 0OOHOBJIeH! 1. HeoOXomumeble AeTam OOBIYHO MOKHO JIOKYITUTh B KOMIIBIOTEPHOM
MarasuHe wid pupme, a 3aTeM yctaHoBUTh B Kopryc [1K.

C HOyTOYKOM criokHee. M3-3a ero Majbix pa3MepoB YCIOBUH /ISl paciivpeHus (PyHKIIMOHATb-
HOCTH HEAOCTaTOYHO. 3a4acTyl0 BaM YJACTCs JIMIIb HEMHOIO YJIYy4YIIMTh BHYTPEHHHUE XapaKTepH-
cruku. HapamuBanue (pyHKIMOHAIBHOCTH, KaK MPaBUJIO, OCYHIECTBIISIETCS] C MOMOIIBI0 BHEIIHUX
KOMIUIEKTYIOIIHX.

IIpumeuyanue
MHorre KOMIBIOTEpHBIE KOMIUIEKTYIOIIME MOXHO TPUOOPECTH Kak BO

BHYTPEHHEM, TaK U BO BHCHIHEM HCIIOJTHCHUU. HepBoe O3Ha4ac€T, YTO KOMIIOHCHT
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BCTaBJISIETCS B KOPITYC KOMIIBIOTEPA U TOAKJIIOYAETCSl HAMPSIMYIO K MaTepUHCKOM
riare!”.

BHemHue KOMIUIEKTYIOIIME TOACOSAUHSIOTCS K HOYTOYKY C ITOMOIIBIO
MPOBOJIA MOAOOHO TOMY, KaK Bbl TIOJIKJIIOYAETE MBIIIb WK IpUHTEp. YacTo BHYTpU
HEeOOJIBIIIOro Kopiyca (TIACTUKOBOTO MJIM METAJUTMUECKOTO) BHEIITHETO YCTPOMCTBA
CKpbIBaeTCs OOBIYHAST MUKPOCXEMa, KOTOpasi UCIONb3YeTCsl W Uil BHYTPEHHE!
BEPCHH, HO IJ1s1 padOTHI C KOMITBIOTEPOM Uepe3 BHEIITHHUE TIOPTHI B TAKOE YCTPOHCTBO
yCTaHABJIMBAETCS JOTMOTHUTE bHAS TJ1aTa.

[Toutn Bcerza BHEIIHME KOMIUIEKTYIOIIME NOPOKE BHYTPEHHHX AHAJIOTOB.
Kpome Toro, oHm MOryr MMeTb OrpaHUYEHHYIO (PYyHKUMOHaJIBHOCTh. O/HAKo B
cllydae ¢ HOyTOyKaMU 9acTo 3TO HanOoJiee MpUeMIIeMbIi BApUaHT.

Otyacti pemuTh MpoOieMy C YCTAaHOBKOH BHEIIHErO YCTPOMCTBA MPHU3BAH CHELUAIbHBIN
crangapt kapt pacumpenusi. Ecte ae Bepcuu: PC Card (u3Bectnblii Takxe kak PCMCIA) u
ExpressCard. Boirnsagar onu Kak y3kue U AJuHHbIe (pa3Mepsl npumMepHo 50 x 600 mm) pa3beMsl, B
KOTOPBIE BCTABJISAIOTCS Kakue-1u00 KapTel (puc. 4.7).

Puc. 4.7. CereBas kapra Wi-Fi, Bbimonnennas B popmare PC Card

IIpumeuanue

AooOpesuarypa PCMCIA pacmmgpoBbeiBaetcss kak Personal Computer
Memory Card International Association. [lepBoHaYaJIbHO 3TOT CTaHZAPT ObLI
pazpadoTaH a1 padboThl ¢ maMATHI0. Ero nmepBas Bepcus, BoiyieHHas B 1990 roxy,
MO3BOJISIJIa PACIIUPSTH TAMSITh MOOMJIBHBIX KOMITBIOTEPOB.

Ve k 1992 romy mpousomutenn PCMCIA-oGopynoBaHusi TpeiCTaBUIN
OO0JIBIIIOE KOJTMUYECTBO YCTPOUCTB € TIOIEPKKON 3TOro nHTepdeiica. imeHHO Toraa
u Obi1a ipuHsATa Bepers 2.01 cnierudukarun PCMCIA.

B 1995 roay crangapr PCMCIA 6bL1 CyITIeCTBEHHO MOJCPHU3UPOBAH, YTO
npuOM3mIIo ero kK u3sectHomy PCI, nmpumeHsieMOMy B HACTOJIBHBIX KOMITBIOTEPAX.
[Moce sToro crangapt Obu1 iepermeHoBaH B PC Card (cerogHs BCTpevaroTcs aBa
oo6osnauenus: PCMCIA u PC Card).

10 MaTepI/IHCKaH Ilata — IJIaBHagd MHUKPOCXEMa KOMIIBIOTEPA, CBA3bIBAOLIAA MEXIY coboii Bce KoMmmoHeHTH. Ha Hee
YCTaHaBJIMBAKOTCA IMTPOLIECCOP, YUIICET, a TAKKE BCE INMOPTHI U Pa3bEMBbI JIs MOAKIIIOYEHN ST HOBBIX YCTpoﬁCTB.
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[Mozxke ObM paspadoranbl emie Heckonbko Bepcuid PC Card, a Takxke
npencrasieH ymenbleHHbl BapuanT Small PC Card. Ilo cBoeir apxurektype u
croco0y B3aMMOJIEHCTBUS C KOMIBIOTEPOM OH HE OTJIMYAeTCs OT OPUIMHAIBHOW
Bepcud. VI3MEeHUIIHCh JIMIIIL pa3Mephbl CAaMHUX KapT: OHU CTaJIM IPHIMEPHO B JBa pasa
KOpoYe.

CeronHsi pa3padarbiBaeTCsl MPEEMHHK JIOCTaTOUYHO craporo cranaapra PC
Card — Express Card. B ero ocHOBY Jier akTUBHO paclpoCTpaHsieMblil B MIOCIIEIHNE
Tpu roma cranaapt PCI Express, MO3BONSIONMN JOCTUYDh OOJBIION CKOPOCTU
oOMeHa JIaHHBIMH MEXy YCTPOHCTBOM U HOYTOYKOM.

Paccmotpum obopynoBanue, nogaepxusaroiiee opmar PC Card wiu ExpressCard.

B nepByio ouepenp 3T0 pa3inyHble CPEICTBA KOMMYHUKALIMK, BBIIONIHEHHBIE B popmare PC
Card. B yactHocTH, K HUM MO)HO oTHecTU GSM/GPRS-monemsl, Wi-Fi-aganrepst u GPS-naBura-
TOpBI!!.

GSM/GPRS-moaem npencraniisier cOO0H CrielaibHbI MOAYJIb, C IIOMOIIBI0 KOTOPOTO Balll
HOYTOYK MpeBpalaeTcs B MOOUJIbHBIIH TesiehoH. VIcTonb3yst MHTEr pupoBaHHbI MUKPO(OH, BB CMO-
’K€Te TOBOPUTH, Kak 10 coToBoMy TesiepoHy. [Ipennonaraercs takxke gocryn B IHTepHeT.

Ceroans BbImycKaoTcst Moy st padoTsl B cetsx UMTS (WCDMA) u naxe HSDPA. D10
caMble MOCJIEAHUE CTAHAAPTHl COTOBOM CBSA3M, MO3BOJISAIOIINE UCIIONb30BATh, HAPUMED, BUIEO3BO-
HOK, a TakKe MepefaBarh U MpUHUMATh Oosbie oobeMbl JaHHbIX. C HuUMH MHTepHeT Oyzer eie
ObICTpee.

Wi-Fi-aganTep Bam Bpsij 1 PUTOAUTCS, IOTOMY KaK CErofHs O0MbIas YacTh MOOMITBHBIX
KOMITBIOTEPOB UMEET UHTET PUPOBAHHYI0 OECIIPOBOAHYIO CETEBYIO KapTy. Tem He MeHee, eI Bbl IIPH-
oOpesn OI0IKETHYI0 MOJE/ b UM MOAEPKAHHBIN HOYTOYK, NOJ0OHOEe yCcTpoicTBO B Buae PC-kapThl
JIMIITHUM He OyzerT.

Hcnons3oBarh HOYTOYK B KauecTBe GPS-HaBuraropa umeer cMbICI, TOJBKO €CJIM Bbl TIOCTO-
SIHHO TIepeIBUraeTech ¢ HUM IO YJIMLAM Kakoro-imoo ropoga. bosee Toro, ceronHs MoxHO Mpuoo-
pectu BHemHUN GPS-Momyib, nogaepxkuBatonuil cranaapt Bluetooth, u mo Hemy BecTy 0OMeH J1aH-
HBIMU C HOyTOYKOM WJIM KAPMAaHHBIM KOMITBIOTEPOM.

Bce ocranbble yerpoiictBa ¢ uHTepdericom PC Card umeloT aHalornyHble pelieHust mjist
uHbl USB (c ee nomolipio NoacoeIMHATCSA Mbllb, KJ1aBUaTypa, IpUHTEDP, CKaHep U T. A.), KoTopasi
crout nemiesne. [Ipexnae yem nokynars PC Card, He noneHuTech MOUCKAaTh B MHTEPHET-Mara3uHax
MO0 KOMIBIOTEPHBIX (prpMax OoJiee yHUBEPCAIbHbIA aHAJIOT.

3BykK

OOBIYHO TIPH MOKYIIKE JTI000T0 KOMITBIOTEpa 3BYK — 3TO MOCJIE/IHEe, Ha UTO 0OpaIalnT BHUMA-
Hue. HoBorcneyeHHOro 1osib30BaTesisi Majio BOJIHYIOT IIIyMbl, Pa3psAAHOCTb U KaHAJIbHOCTb, KOTOPbIE
MOXeT 0OeCTieunTh BCTPOSHHAsI 3ByKOBasl Kapta. bosee Toro, B mocjeiHee BpeMsi KaueCTBO BCTPO-
€HHOT'0 3BYKa HACTOJIbKO BO3POCJIO, UYTO 3a00TUTHCS O TIOKYITKE Yero-JimO0 JIOMOIHUTENBHO HE TIPH-
XOIUTCSI.

OcobeHHo 3T0 Kacaetcst HOyTOyKa. [TockobKy Xoporas 3ByKOBast KapTa MPUTOAUTCS, TOJIBKO
€CJIM BbI OyeTe CIIyIIaTh 3BYK Uepe3 XOpollre KOJIOHKH, a He «HOYTOyYHbIe» MUHU-JUHAMHUKH, TO
11e71IecCO00Pa3HOCTh €€ TIOKYIKM MPaKTHUECKH OTCYTCTBYeT. OHAKO MPOM3BOAUTENN MPOJOIIKAIOT
BBIITYCKaTh HOBBIE MOJIEJIV BHEIITHUX 3BYKOBBIX KapT. [1y1s1 uero? [ompoOyio OTBETUTH Ha STOT BOITPOC.

' GPS moxer GhiTh pacumdposano kak Global Positioning System, nim «cucreMa I7100aIbHOTO MO3UIMOHMpPOBaHUs». C ee
MOMOLIBIO ONPeeIIAeTCs] MECTONONOKEHUE C TOYHOCTBIO 0 MeTpa. GPS-HaBUraTopsl, paboTarolme ¢ 9TOi CUCTEMOii, OCHAIIAIOTCS
9KPaHOM (Yallie BCero LIBETHBIM), HA KOTOPOM MOXKHO BUZIETh CBOE MOJIOkKEHHE Ha KapTe. OOBIYHO €CTh BO3MOKHOCTb 3ar py3UTh KapThl
Harbosee KPYIHBIX TOPOIOB.
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Ecnu BoI kenaere cmotpers DVD-(duiibMbl, ciyiiasi Ka4eCTBEHHBIN TPEXMEPHBIN 3BYK Uepe3
[IIeCTUKAHAJIbHBIE KOJIOHKH, TO JIy4Ille BCe jKe MPUOOPeCTH BHEITHIO 3BYKOBYIO KapTy. BhimyckoM
TaKUX YCTPOMCTB 3aHMMAETCs, B 4acT HO cTu, kommnanus Crea tive. OHa MPOU3BOAUT BHEII HUE 3BY-
KoBble KapThl B popmatax PC Card (puc. 4.8) u USB (puc. 4.9).

Puc. 4.9. Buemnsas 3BykoBas kapra Creative Extigy, noakimovaemas no USB

B nepBom citydyae o6nacTh MpuMe HEHHUsI OrpaHMYMBAETCS] HOYTOyKamH. 3BYKOBasl KapTa B
opmare USB nmeer Gorblivie pasMepsl ¥ BEC, 4TO MO3BOJISIET HECKOJIBKO MOBBICHTh KaueCcTBO 00pa-
OOTKH 3BYyKa.
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B nononHenue k 3TuM Bemam (JinbGo BMECTO HUX) MOKHO TPUOOpECTH HAayIIHUKU. VX ucrons-
30BaHue OyAeT yIoOHBIM BO MHOTHX ciTydasix. Koria Bbl, Hanpumep, efere B oe3/e U XOTUTE IIOCMOT-
peTh (puiIbM, TO 3HAYUTENHHO O0JIee KaueCTBEHHBIN 3BYK BbI MOJYUUTE B HAYIIHUKAX, HEKEIU Yepes
MHTET pUPOBAHHBIE MUHU-IMHAMUKH. [IToC K 3TOMY, BBl He OyJeTe MemaTh OKpYKaiomM (110 3TOi
MPUYMHE TAKKe MOXKHO IPUOOPECTH HAYITHUKHU JIJIs1 HACTOIBHOTO IOMAIITHETO KOMITBIOTEpa).

PacckaspiBaTh 0 TOM, Kakue JIydllle BCero BHIOpaTh KOJOHKH WJIM HAYIITHUKH, 0COOOTO CMBICIIA
HET, TaK KaK Ha PBhIHKE MPE/ICTABJIEH OIPOMHBIN BBHIOOP MOI0OHON mpoAyKimu. [lsi ee onucanus
HE XBAaTUT LIEJIOW KHUTHU, HE TOBOPSl O MAJICHbKOM pasjiesie. 3BYKOBbIE KapThl BBITYCKAeT MEHbIIIEE
YKCJIO NTPOU3BOIUTENEN, OJHAKO MPEIJIOKEHUI M 10 HUM XBaTtaeT. ECii Bbl HE yBEpEHBl B KaKOM-
MO0 MPOU3BOAUTENE, TO MOXETE OCTAHOBUThH BHIOOP Ha mpoaykimu kommnanuu Creative, KoTopas
TOJIb3YETCS XOPOILEH peryTayeil U BBICOKMM CITPOCOM.

B nenom, pacmmpenuve u yiyulleHrde 3ByKOBBIX BO3MOKHOCTEW HOYTOYKa OMpaBIaHHO B TeX
cllyyasix, KOrja Bbl UCIIOJIb3YETE €ro B KAUECTBE 3aMEHbI HACTOJIHOTO.

Card-Reader

Flash-namsTte — ocoOblii THIT naMATU. 11 XpaHeHUs1 MH(OpMAaLIMK UCTIONb3YIOTCS CreLHallb-
Hble MUKPOCXEMBI, MOJOOHBIE YCTaHOBJIEHHbIM Ha MiaHkax O3Y. I'maBHoe ommuue flash-mamsru
OT ONEPaTUBHOM 3aKJII0YAETCs B TOM, UTO MEpBasi MOXET XPaHUTh JaHHbIE ropas3jo JIoiblle u 0e3
JOMOJIHUTENBHOTO NMUTAaHUA. Belb ecy BBIKJIIOUMTL KOMITBIOTEp, copepxnmoe O3Y MOMEHTaIbHO
yasIsieTcs.

B nocnennue ronet flash-namsats npuoOpena orpoMuyio nomysspHocTb. Panbiie flash-kapTei
ObLIM HAMHOTO JJOPO’KE NMPHUBBIYHBIX KOMITAKT-AMCKOB U quckeT. Ceilyac mpu 4yTh Oojiee BbICOKOW
CTOMMOCTH TIpeAJIaraeTcst BecbMa yI0OHBIH CIIOco0 XpaHEeHHs U epeHoca NH(POPMALIUH.

IIpumeuanue

Flash-namsTh cerogHs BeilyckaeTcs B IByX BapuaHTax: kapta namsti u USB-
Hakonuteny. [1o Buay OHM CHJIBHO OTJIMYAIOTCS, 3aTO BHYTPU UX HAXOASTCS OYEHb
MOXOKME MHUKPOCXeMbl. KapThl mamsTH MMeIoT HeOOJbIlMe pa3Mepbl, KOTOpbIe
YMEHBINATCSA € KaXAbIM TofioM. OOBIMHO OHM YCTAaHABJIMBAIOTCS B PasIMUHbIC
yCTpOMCTBa THMA (POTOAINIAPATOB, KAPMAHHBIX KOMITBIOTEPOB, COTOBBIX TeJ1e()OHOB
1 I POBBIX IIEEPOB.

USB-nakoruresm (B Hapome WX Ha3bBAIOT «(UIDLIKKA») HANPAMYIO
nojKJIovaTess K pazbemy USB, mocnie 4yero ¢ HUMM MOXHO padoTarh, Kak ¢
KECTKUM JTUCKOM. DTO ropasfo yaoOHee, YeM HOCHTh C COOOW JWCKETHl WU
aucku. BHyTpu Takux «mamek» HaxoasaTcs uunbl flash-namsaru, xpansmme Bce
HEOoOXO/IMMBbIE JIaHHBIE.

Flash-kapTbl cerogHs Mconb3yloTcs IOBCEMECTHO. B ¢BA3M ¢ 3TMM BechbMa MOJIE3HBIM MOXET
OKa3aTbCsl YCTPOMCTBO, CIIOCOOHOE CUUTHIBATH JaHHbBIE C HOCHUTeNel Takoro tuma, — Card-Reader!.

CeronHs1 HOyTOYKH TOBOJIBHO YacTO OcHammaTcsl BecrpoeHHbiMU Card-Reader. Onm, npaBna,
OOBIYHO TOJJIEPKUBAIOT He Ooree 5 (popMaToB KAPTOUYEK, HO B HEKOTOPBIX CHTYAIIUSIX STOTO MOXKET
OBITh HEJJOCTATOYHO.

Hanpumep, onuH u3 cambix pacipoctpaHeHHbIX cranaaproB SD/MMC nogiepkuBaioT MHOTHE
urdpoBsie ycTpoiicTBa, a Takxke Card-Reader. ®opmar CompactFlash, koTtopsiii nomnyssipeH cpeau
MIPOM3BOIUTENIEH 3€PKATBHBIX UMPOBBIX (POTOANAPATOB, HECOBMECTUM C TOAABIISIIOIIUAM OOJIb-
IIMHCTBOM «HOYTOYYHBIX» KapToBO#OB. Bce Oonee momynsipHbIM cTaHOBUTCA cTaHgapT xD-Picture

12 Card-Reader B NepeBo/ie C aHIVIMICKOTO O3HAYAeT «CUUTHIBATENb KapT».
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(ucnonw3yercs B ¢oroarmaparax Olympus u Fujitsu), KoTopblid peiko Noaaep:KuBaeTCs: MOOWIIb-
HeiMu Card-Reader.

Ecmu BB mocTostHHO Wcnonb3yeTe KapThl flash-mamsaTu, To criemyer 3aaymartbhcsi O TIOKYITKE
BHerHero Card-Reader (puc. 4.10).

Puc. 4.10. Buemnun Card-Reader ¢ unrepdeiicom USB

OOBIYHO TaKME YCTPOMCTBA MMEIOT MHUHHUATIOPHBIE pa3Mepbl (KOTOpbIE 3aBHCAT OT KOJIUYe-
CTBa NOLAEPKUBAEMBIX (POPMATOB), a TaKke COBMECTUMBI ¢ nHTeppericom USB, ncnons3zyembiM a1
oOMeHa MH(pOpMaIHeld C KOMIBIOTEPOM.

CoBeToBaTh KOHKPETHYIO MOJIENb WJIM ITPOM3BOUTEINS KAPTOBOJA HE CTaHy: CEIOJHS BbIITyC-
KaeTcsl MHOKECTBO TaKUX YCTPOUCTB, pa3INYaIOIMXCsl BHEITHUM BUJOM U KOJIMYECTBOM MOJJIEPKH-
BaeMbIX CTAHJApPTOB. bosee TOoro, MOXeT MOJTYyYUThCS, YTO U MOAEIb, U MPOU3BOAUTEND Pa3HbIE, a
XapaKTEePUCTUKU U BHEIIHUIA BUJ UJEHTUYHBL. YOeJUTECh, YTO €CTh COBMECTUMOCTD C HEOOXOAMMBIM
BaM (popmatom, a Tak:xke nogaepxka USB 2.0, u cMesno noKynanrte ycTpoucTBO.

IIpumeuyanue

Beimyckatores Takxke Card-Reader B ¢popmare PC Card. Vx npeumyiecrsa
3aKJTI0YAIOTCS B HEOOJBIIIMX pa3Mepax U OTCYTCTBUU HEOOXOIMMOCTH MIEPEHOCUTS C
co6oit USB-kabeb /17151 MOAKTIOUEHUsT K KOMITBIOTEPY.

Croumocts PCMCIA-kapToBOIOB OyzieT BbIllle OOBIYHBIX, IPU ITOM
KOJIMYECTBO TMO/IeP)KMBaeMbIX (popMaToB HeBelIMKO (Bcero 1-5), Torma Kak
BHemHAss USB-Bepcus moxer nogaepxuBarh 10 40 crangaptos flash-mamsTu.

[onkmounts Card-Reader kK HOyTOYKY OUeHB JIETKO — IPOCTO NofcoequHUTe ero K mopty USB.
B cucreme nosiBUTCS HECKOJIBKO HOBBIX JIOTUYECKUX JIMCKOB, CUMBOJIM3UPYIOIIUX OTCEKU ISl KapT
namsTy. Kak tonbko Bbl BcraBute flash-kapry, cpady nmomydure K Hell JOCTYM, Kak OyATO 3TO Ball
JKECTKUU UCK.
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BHemHune HocuTean MH(OpMaANUKN

B atoMm paznene s pacckaxy o BHEHTHUX HOCUTENsIX nH(opMaliui. HaromHio, 4To B uepapxuu
MaMATH OHM CTOAT nociaeaunMu. Ha HUX MOXKHO 3arucaTth OOJbIIe Beero JaHHbIX. [1omoOHbIe HAKO-
MIUTENI He TaK YJOOHBI (HalpuMep, 3a4acTylo MOJIb30BaTeN0 JICHb IOMEHSITh KOMITAKT-MCK), 3aTO
CTOSIT COBCEM JIEIIEBO.

BHenHne HOCUTENN — 3TO HE TOJIBKO AUCKH WM JUCKETHI. K HUM TakKe OTHOCSTCS BHEIIHUE
KECTKHUe OUCKHU, onTrueckue npusoasl, USB-flash-kaptel u 1. 1.

Buemnnii skecTKHMA JUCK

BHeliHme kecTkue AUCKYU CYIIECTBYIOT I0CTATOYHO IaBHO. [1o cTpoeHuIo OHU MOUTH HE OTJIH-
YaloTCcs OT BHYTPeHHHUX. MOKXHO CKa3aTh, YTO TO CaMble OOBIYHbIE BUHUECTEPHI, HO MOCTABJISIEMBbIC
HE BMECTe C KOMITBIOTEPOM (B YaCTHOCTHU, C HOYTOYKOM), a B CIHEIIaIbHOM IIJTACTUKOBOM KOpITyCe.

Kpowme sxecTkoro aucka, TaM pa3MmelilieHa crielldaibHas MUKpocxeMa, MpeoOpasyiomas Cur-
HaJIbl /151 TIepe/iavud 10 OJHOMY U3 Pa3beMOB, BHIBEJEHHBIX Ha HOYTOyKe miu HacToibHOM [1K). Be
TIOJIKJTI0YaeTe HeOOJBITYI0 KOPOOOUKY C MOMOIIIBIO KabeJisi K KOMITBIOTEpY, U Yepe3 HECKOJIBKO CEKYH/T
orepalroHHas CUCTeMa ONpeaesisieT HOBbIM kecTkui auck (puc. 4.11). Ee gaxe He npunercs nepe-
3arpyxartb.

Puc. 4.11. Buemnwuii sxxectkuii quck dopmara 2,5”

CeromHs UCTIOJIB3YeTCs JIBa Crioco0a MOIKITI0YeH T skecTKoro aucka: yepe3 USB u FireWire. O
TIEPBOM THIIe TOBOPUJIOCH yke He pa3. Ero HazHaueHue yHUBEpCaIbHO, TIO3TOMY C HUM COBMECTUMBI
HE TOJILKO MBIIIIb, KJIABUATYpa, IPUHTEP, CKaHep, HO ¥ HEKOTOPhIe BHEIITHUE HOCUTEIIH.

Kakoe-to Bpemst Ha3aja FireWire (oH Takke n3BecteH kak IEEE 1394 u i.Link) ObuT 1OCTyNIEH
TOJIBKO JUIS1 BJIAJIENIbIIEB TTPO(PECCUOHATIBHBIX U JOPOIMX KOMITBIOTEPOB, HO ceiYac OH €CTh IOYTH B
KaxJIoM HOyTOyKe. @opmaiibHO FireWire mpearmouTutesieH IS OAKIIOUSHUS BHEIITHETO KECTKOTO
aucka. M3-3a jrydineid 3almIieHHOCTH OH CMOXKET 0OeCIieYnTh OOJIBIIYI0 HAJIe)KHOCTh U CKOPOCTh

58



A. CayoBckuii. «PaboTa Ha HOyTOyKe»

nepegaur JaHHbIX. OIHAKO BHEIIHUX KECTKUX AUCKOB, noanepxuBaoimx ¢gopmar IEEE 1394, na
pbIHKE coBceM HeMHoro. Yare Bcero onu copmectumsl ¥ ¢ USB 2.0.

CymiectByer cioco® mpeBpaTUTh OOBIYHBIN BHYTPEHHHI KECTKUM JAUCK BO BHEITHUN. B KOM-
MBIOTEPHBIX Mara3MHax ecTh HEIJIOXOH BHIOOP BHEITHUX KEHCOB ISl XKECTKUX AUCKOB. Bam HeoOxo-
JUMO TIPUOOPECTHU KEWC ¥ JKECTKHIA AUCK K Hemy. [locie 4ero rmo MHCTPYKIMU BCTABUTh BUHYECTEP
BHYTPb — U BCE TOTOBO.

BaxHO cOOTIOCTH HECKOJIBKO MpaBwIl. B mpeapIIyIneii riaBe s roBOPHII, YTO ObIBaET HECKOJIBKO
pa3MepoB BUHUYECTEPOB, CaMble pacipocTpaHeHHble — 3,5 u 2,5”. [lepBble UCMONB3YIOTCS B HACTOJb-
HBIX KOMITBIOTEPAX, BTOPBIE — B MOOWJIbHBIX. [IOMHUTE, UTO KEHC MOXET ObITh COBMECTHUM TOJIBKO C
OIHM M3 HUX.

Crnenyer oOpaTuTh BHUMaHKe Ha MHTEpQEc MoaKIoYeHus. 1o MoxeT ObiTh Serial ATA (vu
SATA) u IDE (umu UDMA, Ultra ATA). Heo6xomumo, 9ToObI U KECTKHIA JUCK, Y KEWC MOIepKU-
BaJIM OJIMH U TOT XK€ CIOco0 MOAKIIOUeHUs. B MpOTUBHOM cityyae HU4Yero He OyneT padboTars.

BHemHuil onTHYeCcKUl NPUBOJL

CeronHs MPOM3BOANTENN HOYTOYKOB CTAPAIOTCS] OCHACTUTD KaK/1yl0 MOJEIb ONTUYECKUM TPH-
BOJIOM /17151 pa0OTHI C KOMITAKT-JUCKaMH. B ciyuae MUHMATIOPHBIX CYOHOYTOYKOB 3TO ClIesIaTh HElb3sI
10 BIIOJTHE TIOHSITHBIM MTpuyrHaM. OTHAaKO eci BaM He0OX0AMMO paboTaTh ¢ TUCKaMH, TO BHIXOAOM
U3 CUTYallMM CTAHET MPUOOPETEHNE BHEIITHETO ONTHYECKOTO MPUBO/IA.

Kak B ciyuae ¢ BuHUecTepaMu, BHELITHUAE MIPUBObI Yallle BCETO SIBJIAIOTCS BHYTPEHHUMU BEP-
CHUSIMHU, 3aKJIIOYEHHBIMU B Keric. OHM ObIBaIOT pa3HBIX pa3mepoB. Camble OONbIINE U TSIKENbIE —
AHAJIOTH TPUBOJIOB, YCTAHABIMBAEMbBIX B HACTOJIBHBIE KOMIThIOTEPHI. HaBepHOe, nx mprodperarsh He
cnenyeT. Bo-miepBbIX, 3TH MPUBOIBI JOBOJIBHO TPOMO3JKHUE, BO-BTOPBIX, sl pAOOTHI MOXET ITOHA/I0-
OUTHCS IOTIONHUTENbHASL PO3ETKA, YTO TOBOPUT HE B TIOJIb3Y MOOMIIBHOCTH.

[Tpu xeaHUM MOKHO HAWTU U «HOYTOYYHBII» BHEITHUI npuBoja. OH OyJeT HAMHOTO KOMIIAKT-
Hee U, KOHEeUHo, lopoxe. Ecnu Bam HykHa crierasibHasi BEpCusl AJ1s1 TPAaHCIIOPTUPOBKU, TO UMEHHO
TAKOW BapUaHT CTAHET OAHUM M3 Jyulux. «OIHUM U3» TIOTOMY, UTO €CTh MOJIENIU, pa3paboTaHHbIe
CIIEIUAJILHO TSI TTepeHoca BMecTe ¢ HOyTOykoM (puc. 4.12).
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Puc. 4.12. CnetmaiibHbIN IPUBO], TTPEeJHA3HAYEHHBIN ISl IEpeHoca ¢ HOyTOyKOM

[Momo6HBIe onTUYECcKUe MPUBOJIBI OA3UPYIOTCS He HA BHYTPEHHHUX aHAJIOTAaX, YTO OTPHIIATE b-
HBIM 00pa30M CKa3bIBaeTCs HA UX CTOUMOCTH. 3aT0 ylI0OCTBO TPAHCIIOPTUPOBKH Ha BHICOTE.

Uro kacaetcs criocoda MoaKIoueHus, To oty Beeraa 31o USB 2.0. MHorpa k Hemy 100aB-
nsaercsd FireWire, HO Takux MoJejiel He MHOTO.

Ectb eme ogun Bua BHemHux Hocutenell — USB-flash-nipuBonst (puc. 4.13), 0 KOTOPbIX Mbl
yXke He pa3 rOBOPWJIA. DTOT TUI HOCUTEJIH MOXKET OKa3aThCsl ISl Bac HauOosee YIOOHBIM.
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Puc. 4.13. USB-Hakonureis Ha ocHOBe flash-mamaru

TB-TI0HEp

B 1. 3 ynomuHanock ycTpoicTBo noj HazBaHueM TB-TioHep, KOTOpOe MOKET BCTpauBaThCs
B MyJIbTUMeUIHbIE HOYTOYKH. O/IHAKO JIaJIeKO He BCerja BaM HEOOXOAMM TaKOi MOOMJIbHBIN KOM-
NBIOTEP — €r0 pa3Mepsbl, KaK M CTOUMOCTb, JOCTATOYHO BEJIMKH, a BOT TIOHEpP Oe3 MpoOieM MOKHO
MPUOOPECTH BO BHEITHEM MCHIOHEHUH.

Buemnue TB-TioHeps! ObIBAIOT JBYX BUIOB: C noakaoyeHueM 1o USB 0o BHIIOIHEHHbBIE B
Buzie PC Card. [Ins HoyTOyKa cieayer BhIOpaTh TioHep ¢ nogaepxkkoit USB. Jleno B ToM, uTO 3Ta
BepCUsi UMEeT MEHBIIYI0 CTOUMOCTh U OOJIbINYI0 (DYHKIIMOHAIBHOCTH 10 cpaBHeHUi0 ¢ PCMCIA.
B uactnoctn, y USB-Tionepa moxet npucytctBoBarh FM-TioHep, Torna kak y PC Card nogoGHbie
JOMOJIHEHUS BCTPEYAIOTCS PEKeE.

Ecnu roBoputh 0 BBIOOpE, TO ClieAyeT OTMETUTDb, YTO HauOoJiee MOMy/IsipHa MPOAYKIMS Tai-
BaHbCKOM Kommanuu AverMedia (puc. 4.14). ACCOPTUMEHT 3TOrO MPOU3BOAUTENSI IMPECTABIIEH
MozesiMu TB-TIOHEpOB, OTVIMYMTENIBHON Y€PTOM KOTOPBIX SIBJISIETCS BBICOKAsA (DYHKIIMOHAIBHOCTD.
Pacrnipoctpanenst takxe TB-tionepst komnanuniit GOTVIEW u Beholder. Bece tTpu npousBonutens
OPUEHTHUPYIOTCS Ha PYCCKOSI3BIYHOTO MOJIb30BATEN S, UTO SBJISAETCSA IUIIOCOM.
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Puc. 4.14. Buemnuii TB-Tionep AverMedia

USB-xa0

B sTOM paznene onucaHo 60JbIIOE KOJIMYECTBO YCTPOMCTB, KOTOPBIE UCTIONB3YI0T UHTEp(ENc
USB 14 nogkmodeHust K Hoytoyky. Kaxapiii [1K, B ToM umcie 1 MOOUJIbHBIIA, UMEET OrpaHUYEHHOE
KOJIMYECTBO MOJOOHBIX IOPTOB. B HOYTOYKE MX MOXeT ObITh OT 2 J10 6 (Jare Bcero 3—4).

MoxeT nokasarbcs, YTO TAKOTO KOJIMYECTBA AOCTaTOYHO. OJHAKO MOAKIIOUUTE K KOMITBIOTEPY
MBIIIb, BHEIHIOW 3BYKOBYIO KapTy, Card-Reader, USB-flash-nnpuBon, BHEIIHMI KECTKAN JUCK — U
MecTa, HalpuMmep, [JIsl Balllero MOOWJIBHOTO TenedoHa yxe He ocTaHeTcs. B takom citydae HeoOXo-
AMMO MTPUOOPECTH YCTPONCTBO, KoTOopoe HocHT Ha3BaHne USB-xa6. OHO MoaKIIIoYaeTcst C IOMOIIIBIO
kabens k ogaoMy u3 USB-pa3beMoB KoMITbloTEepa, MOCIE Yero MOXKHO HCIONB30BaTh BCE MOPTH,
BBIBEJICHHBIE C TOMOIIBI0 Xaba (puc. 4.15).

Puc. 4.15. USB-xab Ha yeTbipe mopra

O6bryH0 USB-xa06 ocHaIleH JBYMsI WIIM YEThIPbMSI IOTIOJTHUTEILHBIMU pazbeMaMu. Tak 4uto ¢
€ro TIOMOIIIBIO BBl CMOKETE YaCTUYHO PEeUInTh Mpodiemy HexBaTk USB-mopTos.

IToBTOpPHTEJL IOPTOB

[MoBTOpUTETH MOPTOB — YAOOHKIN aKceccyap /sl HOyTOyKoB. Ha HeM BbIBeJJeHbI IOTIOTHUTE -
HbIE Pa3beMBbl, YTO MO3BOJISET HOJKIIOYUTH OOJbINE BHEITHUX YCTPOUCTB. Y MHOTHX HOYTOYKOB €CTh
pa3beM, K KOTOPOMY MOKHO MOACOEAMHUTh TIOBTOPUTED.

[MpencraBuM cuTyanuio: Bbl HCIOJIb3yeTe HOYTOYK | IoMa, U Ha padote. M Tam 1 TamM BaM Tpu-
XOAUTCS MOIKJTIoUaTh K cBoeMy MoouiabHoMy [IK mpuHTep, mMbiib, KiaBuatypy u T. 1. enars 310
Ka/IbIH IeHb COBCEM Heyl00HO. Bbl MOskeTe mpruodpecTy ABa MOBTOPHUTENS TOPTOB, B KOTOPHIE MO
KJTIounTe Bee HeoOxonumoe. Takim 00pa3om, yxozst ¢ paboThl, BBl OTKJIIOYAETE OT IIOBTOPUTESI HOYT-
OyK, a JoMa IOJICOeMHSIETE €r0 K IIOBTOPUTEITIO — ¥ BCE HAUMHAET paboTaTh 3a CYUMTAHHbIE CEKYH/IBI.
Kpome Toro, MHOTMe MpOM3BOAMTEIH MPEATIOUYMTAIOT HEe OCHAIIATh HOYTOYKH TAKUMH YCTapEBILIIMU
nopramu, Kak COM, LPT wmm PS/2. Oan MoryT ObITh BHIBEICHBI HA TOM e ITOBTOPUTEJIE.
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I'maBHast 0COOEHHOCTB TOrO YCTPOMCTBA 3aKJIIOUACTCS B TOM, UTO Y KaKJOTO MPOU3BOAUTEIS
OHO YHUKAJIbHO. BOJBIIMHCTBO MOBTOPUTENICH TOAXOAUT K OJHON-IBYM MOJEJSIM HOYTOYKOB. ITO,
KOHEYHO, CYIIIECTBEHHbII MUHYC, HO TYT HUYETO He Mojieaellib; JIMOO MPUAETCs KYIIUTh TIOBTOPUTE]Tb,
OO0 KaK-TO MO-APYroMYy PeIIUTh MPOOJIeMy HCIOIL30BAHUS YCTAPEBIINX BHEITHUX YCTPOUCTB.

JIpyrue akceccyapbl

CeropiHsl B Ipojiake MOJKHO BCTPETHTh pas3iMuHble 3a0aBHbIe «Oe3aenymku»: USB-Tanoukw,
USB-npotuku u T. 1. YcaoBusi padoThl HA HOYTOYKe 9TH aKceccyapbl He YIydllaT, HO BaM, Bepo-
SITHO, Oy/IET TIPUSATHO YCJIBIIIATH OT APYra WM MPOCTO 3alIE/IIEero YeJOBeKa «O, MPUKOIbHO» WU
«Kakas mpesnectb!». OTMedy Takoe mpucrnocodieHue, Kak jJamroyka. OHa moiyyaeT MUTaHUe 1o
ummHe USB u MoxkeT ObITh MCIIOIb30BaHa 711 OCBEIIeHUsI KJIaBUaTypbl B TeMHOTE. MHOro sHepruu
OHa He MoTpedNIsieT, Tak Kak 1o crerudukanuu natepdeiic USB He cMoxeT oOecnieunTh Harpsixe-
Hue Oonee 5 B.

BooOiie, akceccyapbl [Uisi HOyTOyKa He SIBJISIIOTCSA HACYITHOW HEOOXOIMMOCTBIO, OTHAKO
OHU CMOTYT TOBBICUTh KOM(OPTHOCTH padoTh. [109TOMY peKOMEH/IyI0, pacCUMThIBAsT OIOIKET IS
NoKynku MoomibHoro TTK, mpeaycMoTpeTs HEKOTOPYIO CYMMY M Ha aKCecCyapsl JIIsl HETo.
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I'naBa $
VYxo1 3a HOyTOyKOM

* TpancnoptupoBka HOyTOyKa

* XpaHeHue HOyTOyKa
 KiaBuarypa u MaTepuHCKas riata
* DJIeKTpONUTaHNE

* ¥X0# 3a 3KpaHOM

HoyTt0Oyk — Belih foporasi, ¥ MHOTHE CUMTAIOT, YTO HOCUTH €0 TIO]T MBIIIIKOM, KaK KaKylo-HUOY/Ib
narky ¢ Oymaramu, He ojydutcst. Bosiee Toro, HekoTopbie 60SITCs AaXe CIBUHYTh €r0 ¢ MECTa, YTOObI
HE MOBPEIUTh CHCTEMY.

Hano ckazarb, 4To /7151 3THX OIMAaceHUi eCTh OCHOBaHM. TeM He MeHee OTKa3bIBaThCsl OT Ipe-
MMYIIECTB MCIIONb30BaHMUSI HOYTOYKa IJIyTO, MHAYe 3a4eM BBl ero MoKynaim? B GoJbIIMHCTBE CITy-
YaeB MpooJeM CO «370poBbeM» MOOMILHOTO TTK MOXKHO n30ekaTh, BBHITOHSIS MPaBUia U PEKOMEH-
JAI|K TI0 €r0 IKCIUTyaTalliK, XPAaHEHUIO U MIEPEBO3KE.

ITO TaKIKe MO3BOJIUT COXPAHUTD XOPOIINI TOBAPHBIN BHI, UTO OYy/IeT HEJMIITHAM B CIIy4ae Mpo-
naxu HoyTOyKa. Cornacurech, YeJIOBEK OXOTHEE KYIHUT BElllb C OMPSATHBIM BHELTHUM BHJIOM (3aIuia-
THUB TPU 3TOM OOJIBIIIE JICHET), YeM TOIapanaHHblid Wid, He Aai 00T, TPeCHYBIIHA HOYTOYK.

B 310i1 r11aBe 51 pacckaxy 06 OCHOBHBIX MPaBUJIaX XPaHEHHUs U TPAHCTIOPTHPOBKU MOOMIIBHOTO
KOMIIBIOTEPA, COOMIONIast KOTOPBIE BBl CMOXKETE OTPAJUTh ce0s1 OT MPOoOIeM, CBA3aHHBIX C €r0 BHIXOIOM
U3 CTPOSI U TIOCJIEIYIOIIMM PEMOHTOM (HEBAXKHO, TAPAHTUIHBIM WJIU HET).

TpancnopTpoBKa HOYTOYKa

[MonomMKM, Kak MpaBUIIO, MPOUCXOIAT BO BpeMs IepeMellieHus1 HoyTOyka. KoHeuHo, HUKTO He
3aCTpaxoOBaH OT HECYACTHOTO CITyYasi, OTHAKO HEKOTOPBIE MEPHI 0 0OECTICYEHHIO COXPaHHOCTH J0PO-
rOM BELIM ITPUHATH MOXKHO U HYKHO (puc. 5.1).

Puc. 5.1. Horna myist TpaHCOPTUPOBKY HOYTOYKA MPUXOIUTCS MPHOETaTh K OCOOBIM Mepam
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OnHUM 13 BEpHBIX pelieHuii OyaeT MpuoOpeTeHre CTIeIMaIbHON CYMKH ISl MOOUJIBHOTO KOM-
meioTepa. O6 3ToM s yxke rucai B I71. 4. [IToMUMO OOBIYHBIX OTJEJICHUH, B Hell €CTh CIelUaIbHbIN
oTceK [uisi HoyTOyKa. OH JIOMOMHUTENIBHO 3aIUIIECH Ha CIyvail (pU3n4eckoro BO3/EHCTBUS CO CTO-
poHbl. Eciu BH ciydaitHO ypOHHTE CyMKY WJIM YJapyTe MO Hell, TO KOMITBIOTEp Bpsi JIM IOCTPaaeT.

Ha camom pieste HOyTOYK 3atuineH Jrydiie, yem oObraubii [1K. [leno B ToM, 9T0O OH M3HAYATBHO
pazpabaTbIBaJICS ¢ y9€TOM HEOOXOIUMOCTH MOCTOSITHHOM TPAHCIIOPTUPOBKH U TEOPETUYECKU B Hepa-
O0UeM COCTOSTHUM MOXET BblIepKaTh 3HAYUTEIIbHBIE Meperpy3ku. OIHAKO TOJIBKO MHOTJA U B TeUe-
HHE COBCEM KOPOTKOTO BPEMEHH.

Bo Bpemsi mepeBo3Ky B KaKOM-JTMOO TPAHCTIOPTHOM CPE/ICTBE HE BCera peKOMeH 1yeTcs1 pado-
TaTh 3a HOYTOYKOM. B pabodyem cocTosiHuM JI000N KoMITbioTep Oosiee ysa3BuM. KoHeuHo, cuibHast
TPsICKA BPSIL JI OTPHUIIATEIbHO OTPa3UTCs Ha padoTe MUKPOCXEM, a BOT KECTKHUI JVCK TOJBEpraercs
ornacHocTu. OJIHO JeJ10, KOTAa HOYTOYK BBIKJTIOUEH U CUMTHIBAIOIINE TOJIOBKY 3alIapPKOBAHBI B JIOKE, U
COBCEM JIpyroe, Korja OHM HaBHCAIOT HaJl JCKOM, KOTOPBI ABMXKETCSI C OTPOMHOI CKOPOCTHIO (Yarie

Bcero 5400 mun)), n MPOMU3BOIAT C HEro yTeHue JIMOo 3anuch. Bo BTOpoM ciyyae Mmpu CUIIBHOM
COTPSICEHUU BEPOSITHOCTb MOBPEIUTh TOJIOBKY U MIOBEPXHOCTh AMCKA HAMHOTO BILIIE.

Eme oauH BaXHBIE MOMEHT, KOTOPbI HEOOXOIMMO YUUTHIBATH MPU TPAHCIOPTHUPOBKE (Kak
U NIpU XpaHEHUM), — ITO MPEAOTBPALlEHHE TONaJaHus Ha HOYTOYK NPSAMBIX COJTHEYHBIX Jiyyel. B
3aKPBITOM COCTOSIHUM MOXET MOBPEIUThCS KOPIYC, a B OTKPHITOM — MaTpuiia MoowisHoro I1K.
W3mumHuil neperpeB BHYTPEHHUX KOMITOHEHTOB TakXke HU K 4demy. Jlyuine aepxkarh MOOHMJIbHBINA
KOMITBIOTEP NOJAJIbIIE OT COJTHLIA.

XpaHeHHe HOYTOYKA

MoOOWITBHBIN KOMITBIOTED JTy4Ille BCErO AepXkaTh B MOMEIIEHUH C HEBBICOKOW BJIAKHOCTBIO U3-
32 BO3MOKHOCTH TOSIBJICHUS] KOH/IEHCaTa Ha MATEPUHCKOM TUTaTe WM JIPYTrOil MUKPOCXEME.

Ecnu BB paboTaeTe B MbUILHOM MOMEIIEHUH, TO TIOC/Ie BBIKIOUEHHS] HOYTOYK HY)KHO XPaHUTh
B 3aKPBITOM COCTOSAHUM. CTepeTb IbUIb C MOBEPXHOCTHU KOPITYCa KYCKOM MSTKOH TKaHU HETPYAHO, a
BOT MMOYKCTUTH 3aCOPHUBIIYIOCS KJIABHATYPY cllokHee. Pa3zobpars ee, Kak KJIaBuaTypy K HaCTOJIBHOMY
KOMIIbIOTEpY, He yaactcs. Kpome Toro, cymiecTByeT onacHOCTb, YTO Bbl OBpeauTe ycTpoicTBo. C
APYrod CTOPOHBI, €CJIM ITOTO HE CAAeNaTh, TO KJIABUIIM OyIyT 3aJIUNaTh, YTO 3HAYUTESIBHO CHU3UT
ymoOCTBO padOTHI, a TaKKe 1IeHy HOyTOyKa Py ero Tepernpoaake.

Mesnkue JacTHIIHI MBI TPY TIOTMIAJAHUU TIO/T KJIAaBUATYPY, a TaKKe B KOPITyC HOYTOyKa yepe3
BCHTWISALIMOHHBIC OTBEPCTUA, IMOCIYXKHUB HCKEIATCJIbHBIM ITPOBOJHHUKOM 3JICKTPUYECTBA, MOI'YT
BBI3BaTh KOPOTKOE 3aMbIKaHHE.

Crapaiitech gepxaTh HOyTOYK MOJAJIBIIE OT YCTPOMCTB, TEHEPUPYIOLIUX CHIIBHOE JIEKTpOMar-
HUTHOE MoJie. B 4aCTHOCTH, 9TO OTHOCUTCS K XOJIOAWIBHUKY, TEJIEBU30PY, MUKPOBOJIHOBOH TEYU U
APYTUM MOIITHBIM OBITOBBIM MTPUOOpPAM.

PaccMoTpum Mepbl peJoCTOPOKHOCTH, KOTOPBIE TIOMOTYT yOepeub Balll HOyTOYK OT MHOTHX
HETIONa/I0K M AaXe BBIXOJA U3 CTPOSI.

KinaBuatypa u MaTepuHCKAasi IJjiara

INonararo, BecbMa IMOJIE3HBII COBET MO XPAaHEHNIO MOOUIBHOTO KOMITBIOTEPA — HE €CTh 3a HUM,
Be/lb CIyYailHO B KJIABUATypy MOTYT MONACTb KPOIIKH, KOTOpble HUYEM HE JIy4llle MbIIM U MOTYT
HaHeCTH Jaxe Oonblmil Bpen. OObYHYI0 HACTONBHYIO KJIaBHATypy BbI 3alIPOCTO MOXKETE TIOMEHSITh
Ha HOBYIO, TOI/J]a KaK 3aMeHa ee B HOyTOyKe 000iAeTCsl B KPYIIYI0 CyMMY.
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Eme Oosmblinylo OMacHOCTh TPEJCTABISAET MOMafaHue Bjiard B HOYTOyK. [lo crarucruke,
nopsiika 9 % oOpalieHuil B peMOHT CBSI3aHO UMEHHO C TAKUMHM ClTydasiMu. ECiu MbUTh ¥ KPOIIKU
MOKHO XOTb KaK-TO BBIYUCTUTH U3-TIO/] KJIABUIII, TO C KHUIKOCTBIO BCE CIIOKHEE.

V nopasisioniero OOJBIIMHCTBA HOYTOYKOB KJIaBUATYypa IJICHOYHAS, U TIPU TIONIAJaHUY BJIaru
MIPOUCXOJUT 3aMbIKaHUE U pa3beAaHue TOKOMPOBOIAIIUX JopoxkeK. [Ipy HalMuum COOTBETCTBYIONIEH
KBaJIM(UKALIUM 3TH JOPOKKU BOCCTAHABIMBAIOT TOKOIPOBOSIIMM KJleeM, OHAKO JIe/laTh 3TO He
PEKOMEHTyeTCHl.

Kpowme toro, nocrpaaarh MOXeT MaTepuHCKas IJ1aTa, KOTOpasi HaXOAUTCS NOJ KJIaBUAaTypPOU.
KuaKocTh BBI3BIBAET KOPOTKOE 3aMBbIKaHUE, U Bce KOMIOHEeHTH MoowibHOro ITK cropator. [apan-
TUIHOMY PEMOHTY TaKO€ YCTPONCTBO YK€ HE MOJJIeKUT.

DjIeKTPOoNnUTaAHUE

XO0Ts B OOJIBIIMHCTBE COBPEMEHHbIX TOPOJIOB ITPOOJIEMBI € IEKTPONTMTAHUEM OBIBAIOT HEYACTO,
BCE K€ €CTh CMBICJT T03a00THUTHCSI O CTAOMIIBHOM T0f1aue MEKTPUIECKOro TOKA K BallleMy HOYTOYKY.

J11st 3TOrO0 HEOOGXOIMMO MPHOOPECTH CeTeBOI (MIIBTP. BBHIMNIAANT OH Kak OOBIYHBIN YUTHHU-
Tenb, oqHako crout nopsaka $10-30. OH cMmoxker yoepeub YCTPOMCTBO OT CKAYKOB HAIPSIKCHHUS,
KOTOpbIE YacTO CIy4aloTcs B CEJIbCKON MECTHOCTH.

OnHaxko JTyuriie BCero MCroib30BaTh UICTOYHUK OecriepeOORHOro MUTaHus (310, KCTaTH, aKTy-
aJTBHO ¥ JJ151 HACTOJIBHBIX KOMITBIOTEpOB). OH Oosiee 3(h(heKTHBHO 3alHIIaeT HOYTOYK, a TAKKE MOKET
00€eCreunTh aBTOHOMHYIO padOTy KOMIThIOTEpAa B TE€UEHHE HEKOTOPOTrO BPEMEHH OT COOCTBEHHBIX
aKKyMYJISITOPOB.

Ecnu Bl BHecaM HOYTOYK B TeIUIO€ MOMELIEHHE MOce MOpo3a, TO HEKOTOpoe BpeMs (ITpu-
MEPHO OJIMH Yac) He BKJIIOYANTE €ro, YTOObl OH HEMHOI'O «COTPEJICS».

Bo Bpems rpo3bl OTKaXKUTECh OT UCTIOJIb30BaHUs UCTOYHMKA MOCTOSIHHOTO TOKA U NepeauTe
Ha aBTOHOMHOE IMUTAHUE OT AKKYMYJISTOPOB.

OpHoM U3 IPUYKH (XOTS ¥ MAJIOBEPOSATHOM) KOPOTKOTO 3aMBIKAHUS MOXKET CTaThb Tesle(pOHHAS
muaus. [Tostomy oTkmovaiite TeneoHHBIN Kadeab 0T MojieMa HOyTOyKa Mpu OTCYTCTBUM HEOOXO-
AUMOCTH €T0O MCHOIb30BAHHUS.

PexomMeHy10 Tak:ke He BBIKJIIOYaTh HOYTOYK, €CJIM Bbl OTJIyYaeTeCh OT HEro0 Ha HEeNpOIOJIKHU-
tenbHOE BpeMs (5—30 muHyT). 11 M0O0¥ MEKTPOHUKHM BPEIHbI YacThle BKITIOUEHHS U BBIKJIIOYE-
Hus. [Ipocto 3akpoiite HOYTOYK, U OH NepeieT B CIALIMI UM OXKUAAIOIINN PEeXUM padOThI.

Hanocnenok ormeuy, 4To jkenatesbHO H30eraTh epernOoB ceTeBOro Kadesst, 3TO TAKKE MOKET
BbI3BaTh KOPOTKOE 3aMbIKAHUE.

¥Yxo1 3a 3KpaHOM

DKpaHHasl MaTpUIla HOYTOYKa sIBJISIETCS] OHUM M3 HanOoJlee He3alMIIEHHBIX er0 KOMIIOHEH-
TOB. OHa BBHIXOIUT U3 CTPOSI TIPH MAJICHIIINX MMOBPEKICHUSIX, 4 €€ 3aMeHa 000UAETCS B TAKYI0 CYMMY,
YTO OYy/IET JTydIlle KYIUTh HOBBIN KOMIIBIOTEP.

[MomMuMO cTaHIAPTHBIX COBETOB HE OUTh, HEe OpPOCaTh U T. /1., PEKOMEH/IyI0 He AepKaTh HOyTOYK
3a 9KpaH. ITO KaKk MUHUMYM HMCHOPTUT €r0 BHEIIHUI BUJI. BO-BTOpBIX, €CTh BEPOATHOCTh MOBpE-
KJCHUS] MATPHUIIBI: KAYeCTBO M300pakeHUs | IBeTorepeiaun yxyamurcs. He cienyer Takxke pe3ko
3aKpbIBaTh HOYTOYK, KaK 9TO JIEJIA0T FeépOr MHOTUX KMHO(UIBEMOB, — MOKHO pa3OUTh SKPaH.

Bpems oT BpeMeHM He MmoMelIaeT MpoTUpaTh SKpaH HOYTOyKa KYCKOM MSATKOW (hiiaHesieBon
TKaHU WJIN CliIeIUaJIbHbBIMA Ca)ICpeTKaMI/I, KOTOPLIC NMPOJAIOTCA B KOMITBIOTEPHBIX Mara3uHax.

He Hy’XHO caMOCTOSITeJTHHO YMCTHUTD JIMH3Y ONTUYECKOro MPUBOJA, UTO, CKOPEE BCEro, MOBJIe-
YeT ero mopyy: yXyAIIUTCS Ka4eCTBO YTEHUS U 3alMCH JUCKOB WM 9TO CTaHeT BOOOIIE HEBO3MOXK-
HBIM. JlydIie TOBEpUTh STy OIEPAIUIO CIIEIMAIMCTAM CEPBUCHOTO IIEHTpA.
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MoOXHO TMOCOBETOBaTh He padoTaTh 3a HOYTOYKOM, Jiepka €ro Ha KOJeHsX. MOOWMIbHBIH
[IK sBnsieTcst u3myvaTesneM JIeKTPOMArHUTHBIX BOJIH, BPEIHBIX AJis1 opraHu3ma. KoHeuHo, 4ToObI
CEepbEe3HO UCTIOPTUTD 3I0POBbE, HY)KHO UYTh JIU HE CYTKAMH CU/IETh 32 HOYyTOYKOM, TaK 4TO IPU HEOO-
XOAMMOCTHU paboTaiiTe B TAKOM TOJIOKEHUH HeKoTopoe Bpemsl. [IpaBaa, He pasMenaiite HOyTOyK Ha
OTOJICHHBIX YYacTKaX TeNla, TaK KaK MOKHO TOJTyYUTb OXKOT.

Ha sTom 3aBepiaio pacckas o crocodax COXpaHEeHHs «3I0POBbsi» Balllero MOOMIJIBHOTO JIpyra
Y TIePeX0XKy K OMUCAHUIO TPOTPAMMHOTO 0OECTIeUeHHMSI.
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Yacts 11
Hauunaem paoory

I'naBa 6
BIOS HoyToOyka

* Camsble nmpocteie BIOS
* Bxon B 00b1unyio BIOS u ee HacTpoiika

Ecnu BBl HauasmM 4MTaTh 3Ty IVIABY, 3HAYUT, y BaC YK€ €CTh HOYTOYK M Bbl XOTHTE HAYUUThCS
Ha HeM padoTarTh.

B 310i1 1 nocnenyonMx raBax paccKkasblBAeTCsl O YACTO BHIMNONHSAEMBIX 337a4ax Ha HOYTOY-
Kax, a TaK’Ke O TOM, KaKue JJIsl 3TOr0 UCIONb3YI0TCS IPOrpaMMbl. ByyT paccMOTpeHBI MX OCHOBHBIE
(byHKIIMM ¥ OCOOEHHOCTH, UTO JACT BaM HEIUIOXYIO a3y [UIsl JAJIbHEHIIIErO YIIyOIeHHOro N3yYeH s
KOMITbloTepHOro nporpamMmmHoro odecriedenus (I10). Creayer oTMETUTb, YTO STH HABBIKM B OCHOB-
HOM MOJKHO NPUMEHATH U ITPpU paboTe 3a HACTOJILHBIM KOMIIBIOTEPOM.

[pesxzie Bcero KOCHYCh HAaYalbHOM CTaguu padoThl MoOOro KoMmbiotepa — 3arpy3ku BIOS.
Aob6pesuarypa BIOS pacumdposbiBaercs kak Basic Input/Output System, uto o3Hayaer «0a3oBast
cuctemMa BBOAa/BbiBOJa». OHa OTBevaeT 3a 0a30Bble HACTPOMKM KOMIIBIOTEPA, TAKHE KaK CUCTEMHOE
BpeMsl, oIpesiesieHre 000pyaoBaHMsl, paboTa KOMIOHEHTOB H T. [I.

IIpumeuanue

®dusznyeckn BIOS xpaHuTcs B cClielMaIbHOW MHKpPOCXeMe, Ha3bIBaeMOU
CMOS. Ona pacnonokeHa Ha MaTepUHCKOM IUIaTeé BMECTE€ C OCTaJIbHBIMHU
KOMIIOHEHTaMU KOMITbloTepa (IIPOLeccOpoM, MaMsIThlo, YATICETOM U T. 1.). Takoi
croco0 XpaHeHus1 HanOoJiee HaJIeKHbIN, TaK Kak eciu 3anucath BIOS Ha sxecTkuid
JIMCK, TO TIPY €r0 CMEHE BhI TIOJTyYHUTe HEPAOOTOCTIOCOOHBI KOMIIBIOTED.

ITo cytu, BIOS - 310 cnenaibHO HanMMCaHHASA MPOorpamMa, 3anmyckaemas npuy skiaodennn [K.
JI71s1 Kask10oro HOyTOyKa OHa YHUKAJTbHA, XOTS Ha JJPYroM MOOMIIBHOM KOMITBIOTEPE MOXKET BBITJISIIETh
o4eHb noxoske. ['oBopio 310 moromy, uro BIOS mMoxHO 00HOBIISATE. Eciiv BBI MO OIMOKe TPOIIbeTe
(To ectb obHOBUTE WK 3ameHnTe) BIOS oT apyroro kommeioTepa, TO Balll MepecTaHeT padoTaTh,
M03TOMY JIyullle JOBEPUTH Ty ONEPALMIO CIIELIATNCTAM CepPBUC-1IEHTPA.

BIOS moOMIBHOrO KOMITbIOTEpA OTIMYACTCS OT HACTOJLHOTO MEHBIIMM KOJIWYe CTBOM
HacTpoek. OJHAKO 3TO HE O3HAYaeT, 4To HOYTOYKHM XyXke, IMPOCTO B HHMX JaHHBIC HACTPOWKHU HE
HyxHbl. B Hactonpubiil [TK BB cMOXkeTe caMOCTOSATENBHO YCTAHOBUTH MHOKECTBO KOMITOHEHTOB,
HACTPOMKa KOTOpPBIX oTyacty rpousBoaurcs u3 BIOS. Camu ke 100aBUTH YTO-THOO B MOOVITBHBIN
KOMITBIOTEP BBl HE CMOXeETe (MMeeTcsl B BUYy BCKPBITHE KOPITyca M YCTAHOBKA HOBOT'O IMPOLIECCOpa,
BUJEOKAPTHI U T. ]1.).

BIOS HacTonpHOrO KOMIThIOTEpPA TIO3BOJISIET OOsiee TMOKO HACTPAMBATh YK€ YCTaHOBJICHHBIC
KOMIIOHeHThI. [IpaBna, y OOBIYHOTrO IMOJb30BATENsI Takasd HEOOXOIAMMOCTh BO3ZHHUKAET JIOBOJBHO
penko. Hanmpumep, onepaiiusi «pa3roH» BBITIOJTHSETCS MyTEM MAHUITYJIMPOBAHMS TEMU WM UHBIMU
napamerpamu BIOS. Ee pe3ynbraTtom siBiisieTCsl yBeTMUSHUE CKOPOCTH PA0OTHI HEKOTOPBIX KOMITO-
HEHTOB (ITporieccopa, orepaTuBHON namsATH). OHAKO ITO BJIeYeT 32 COOOM IMOBHIIICHHUE MOTpede-
HUSI SHEPTrUM U BBIJICICHUS TeTlIa, YTO HEJOIyCTUMO ISl HOyTOYKa.

CeronHs1 BO3pacTaeT KOJIMYECTBO HOYTOYKOB, MOCTABISIEMBIX C MAaKCHUMAJIBHO YIPOIIEHHOM
BIOS. [leiicTBUTENILHO, 3a4€M YTO-TO YCIIOKHSITh, €CJIA HA 3aBOJIE BCE HACTPOST MAaKCUMAIBHO TOUHO?
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I[HH N3MEHCHUA OOCTYIHBI JIMIIb NApaMETPLI JKECTKOI'O IJUCKA, C KOTOPOro MpOrU3BOANUTCA HaﬂbHeﬁ-
11ast 3arpy3ka Kommbiotepa. Eciii Bbl XOTHTE YCTAaHOBUTH HOBYIO OMEPAIIIOHHYIO CUCTEMY, TO €€, CKO-
pee Bcero, MpUeTcs 3arpyxarb ¢ KOMIakT-aucka. Cienars 3T0 MOKHO TofbKko uepe3 BIOS.

Campble npoctbie BIOS

Campbie npocteie BIOS nmeoT MUHMMAIbHOE YHMCIIO HACTPOEK, JOCTYIHBIX Mojb3oBareo. K
MpUMepy, MOJOOHBIMU CUCTEMaMHU OCHAIIAIOTCS HEKOTOpPblE MOJAETM HOYTOYKOB OT ¢upM Sony u
Toshiba. [Tocie BkioyeHus Takoro MmoousbHoro ITK Ha skpaHe NosBIseTCs] JIOTOTUI KOMITAaHUH (VUITH
Ha3BaHKe CepUM KOMIBIOTEPOB), & IOTOM HAUMHAETCS 3arpy3Ka ONepaluoHHON CUCTEMBI.

OOBIYHO B 9TUX HOYTOYKaX MOKHO 3aMEHUTD TOJIbKO T€ YCTPOMCTBA, C KOTOPBIX MPOU3BOAUTCS
3arpy3ka ONepaliOHHOM CHUCTEMBI: KECTKMHU JUCK, onThueckuid npusop, flash-nakomurens USB,
JUCKOBO/I (IOCTYIIEH BO BHEIIIHEM MCIOJIHEHUH C BO3MOKHOCTBIO NofIKM04eHus 1o USB) u jtokasnb-
Has CETb.

UYToObI 3aITyCTUTh PEKUM HACTPOWKH Cpasy TOC/Ie BKITIOUEHUsI HOYyTOyKa, HEOOXOIUMO HaKaTh
kiasuiny F2. Jlydiie caenath 9T0 HECKOJIBKO pa3 (MOPsIIKA JECATH) U KeJaTelbHO O4YeHb ObICTPO.
Ecnu BBl Bce caenany nmpaBUiIbHO, TO 3arpy3Ka ONEepallMOHHON CUCTEMbI He HAYHETCs, a Ha SKpaHe
TMOSIBUTCSI CUMBOJIMYECKOE 00O3HAUCHUE YCTPOICTB, C KOTOPHIX MOJKHO IPOU3BOUTD TIepe3arpy3Ky.
Jlns1 BBIOOpA JPYroro YCTpPOWCTBa BOCHOJB3YHTECh KJIABUIIIAMM YIIPABJIEHHUS KYPCOPOM (— U <),
rocJie yero Haxmure kiapuiily Enter — HOyTOyk HauHeT 3arpysky.

Crietyer OTMETHUTB, YTO Ha HOYTOYKax HEKOTOPBIX MpousBoauteneid Bxon B BIOS moxert mpo-
M3BOIUTHCS MHAYe (TO eCcTh He ¢ moMolbio Kiapuim F2), moatomy HEOOXOAMMO MPOYUTATH PYKO-
BOJICTBO ITOJIb30BATEIA.

Bxox B 00b1unyio BIOS u ee HacTpoiika

OO6brunble BIOS HEMHOTO CXOKU C TeMH, KOTOPBIE HCIIOIB3YIOTCS B HACTOJILHBIX KOMITBIOTEpaX,
OJJHAKO B HUX TaKke IPUCYTCTBYET rOPA3/10 MEHBIIIE HACTPOEK.

Boiitu B BIOS Takoro Buma MoxHo ¢ momornbio kinaBummm F2. MHorna BeTpevaetcs Gomee
cTapblii cmocod Bxofa ¢ ucrnonb3oBanueM Kiasuiny Del (B nactonprbix [TK oH npumensieTcs 10 cux
niop). [MosiBnsieTcs n3o6pakeHre, MokazaHHOe Ha puc. 6.1.
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UJDAT40 DUD/CDRY
: 4a17

ATI M9 008.006.009
KE PO2A15
j&:ri LXT250610240500F85EF05
Asset Tag Number:
Product Name: TravelMate 800
Hanufacture Name: Acer
UuID: ABDBZ2CS89152D81 193DEOOCO9F 3558AA

Puc. 6.1. Cexuus Info (pororpadust sxpana)

Bcs obnacth nozenieHa Ha yetsipe yactu. CBepxy HaxoauTcsl MeHo. B paccmMarpruBaemMoM city-
yae OHO cOoCcTOUT U3 1mectu myHKToB: Info, Main, System Devices, Security, Boot u Exit. Ilepekitio-
YaThCsl MKy HUIMUA MOXHO C TIOMOIIIBIO KJIaBHII YIIPABJIEHUS KYPCOPOM: «— U —.

CreBa B IIGHTPaJIbHOW YaCTU HAXOAMUTCS CIMCOK JIOCTYNHBIX HacTpoek. HampoTus kaxaoit us3
HUX [IPUBE/IEHO COOTBETCTRYIOIIEE 3HaueHHe. ECi ero MoKHO U3MEHUTb, OHO 3aKJII0YAETCs B KBA/I-
paTHBIE CKOOKH, €CJIM HEeJb3sl, TO 3TO MH(POPMALIMOHHBIN MYHKT (OOBIYHO BbIfIENIeH Oosiee OleqHbIM
LIBETOM — CEpbIM WM CUHMM). Eciu 3HaueHue He yKa3aHO — pasjiesl CONEPKUT JOMOTHUTESbHbIE
HACTPOWKU U MOJpa3aesbl.

Jljisl HaBUraMy TPUMMEHAIOTCA KJIABUIIM yIpaBjieHuss Kypcopom: T u |. BbiOpas Hy:KHbIiA
NyHKT, HaxkMuTe Enter, nosBUTCS OKHO CO CIIMCKOM JIOCTYIHBIX MapaMeTpoB. [Jist BHIOOpa Takxke
UCTIONB3YiTe KiaBuiy T U |. YToObl M3MEHUTh 3HAYEHHs, OIATH Ha:XKMHUTe Kjasuily Enter, eciu
HUYEro MeHsTh He xotute — Escape. YacTo 13MeHATh HACTPOMKHM MOKHO C TOMOIIIBIO KJIABUII + (J1s1
BBIOOpA ClIe/lyIONIero MyHKTa) U — (17151 BbIOOpa mpepiaymiero). B stom ciyvae Haxumats Enter ve
HYKHO.

BHM3Y OKHa pacrosnokeH HeOONbIION OJIOK C TOPSYMMU KJIABUIIIAMMU:

e F1 — BBI30B IOMOILIY;

* Esc — BhIXOI;

e T u | — nepexmoyenue mexay nyHkramu mexio BIOS;

* < U — — [epekiioyeHre Mmexay MeHwo BIOS;

* — U + (uHorNa 3aMeHsoTCs Kiauinamu F5/F6) — usmenenue BeiOpanHoil HacTporiku BIOS;

* F9 — BocCTaHOBUTH HACTPOMKH MO YMOTYAHHUIO;

* F10 — coxpaHeHue 1 BbIXO[.

Kak Buaure, Hu4ero ciaoxHoro HeT. Tenepb nepeiny k onucanuio Hactpoek BIOS.
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Cexknus Info

[NepBas cexmus Info comepxur napopmarmio o HOyTOyKe (cM. prc. 6.1). Cremyer OTMeTUTS,
YTO OHa ecTb He Bo Bcex BIOS.

Bce nyHkTel B Helt mH(popMarmonHbie. OHU cOOOIIAIOT O MOIEIM W 4YacToTe MpOoIeccopa,
CepUITHOM HOMepe HOYTOyKa M JKeCTKOTO JWCKA, MOAENU YCTAaHOBJIEHHOM BHUJEOKApPThI, MOJEIH U
IMpoOU3BOJUTEIIC HOYT6yKa, THUIIC OIITUYECKOro InmpuBoga U Ap. I[JIH BaC 3TU AAHHBLIC MMPEACTABJIAIOT
CKOpee TeOpPEeTHUECKHIA MHTepecC.

Cexknna Main

Cexknust Main no3BosisieT 3aath 0a30Bble HACTPOUKH (puc. 6.2).

System Time:

t: [Enabled]
Display: [Autol
Dinm: [Enabled]

Puc. 6.2. Cexumst Main (¢portorpadus sxkpaHa)

s u3menenus: cucremroro BpemeHu (System Time) u matel (System Date) HeoOxomumo
BHIOpaTh HYXKHBII MapaMeTp (4achl, MUHYTHI, CEKYH[IbI; I€Hb, MECSIII, TO/T) U JTMOO BBECTH 3HAUYCHUE
C KJIaBHATYPBI, JINOO BHIOPATh €r0, HakKaB KJIABUIIU + ¥ — TOJIBKO B 3THX JBYX IYHKTaxX JJIs Iepe-
KJIIOUEHH S TAPAMETPOB MOKHO MCIIONIB30BaTh KJIABUILH «— U —.

Crnenyronye Tpy MMyHKTa ABJISIOTCA MH()OPMAILIMOHHBIMU M TOBOPAT O JAOCTYITHOM MaMSTH.

Kpome Toro, ects gBa myHKTa, KoTopble B BIOS HacToO/MIbHOrO KOMITbIOTEPA HE BCTPEYAIOTCS.
OHUM OTHOCATCS K pexumaM paOoThl 9KpaHa HoyTOyka. [lepsoiii (Power on Display) cmyxkut st
BHIOOpA YCTPOKCTBA, HA KOTOpOe OyZeT BbIBEIeHO N300pakeHue (He 3a0bIBaiiTe, YTO K MOOMIBHOMY
[TK MOXHO MOAKJTI0YATH BHEITHUI MOHUTOP WJIH TeJIeBU30p), ipu Beioope Broporo (LCD Auto Dim)
CHMIKAeTCsl SIPKOCTh 9KpaHa HOYTOyKa, paboTaIoIIero OT aKKyMYJ/ISITOPOB.
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Cexkums System Devices

B cexum System Devices HacTpauBaroTcsl mapaMeTpbl pabOThI OPTOB, PACIIONIOKEHHBIX Ha
HOyTOYKe (puc. 6.3).

Serial Port:

TouchPad:  [Both]

Port(FIR) : [Disabled]

Puc. 6.3. Cekuus System Devices (¢pororpacdust sxpaHa)

B namem ciyyae MOXXHO M3MEHMTh HacTpoWku ais pazbeMoB COM (Serial Port) u LPT
(Parallel port). I[TepBbiii mpeaHa3HaueH [1s1 MOAKJIIOYEHUSI CTAPbIX TUIIOB MBIIIN U MOJeMa (a Takxke
APYTHX YCTPOWCTB), Yepe3 BTOPOi OOBIYHO MOAKIII0UaeTcs mpunTep. IlpaBaa, ¢ pocTtoM mortyssipHO-
cru USB COM u LPT craHoBsiTcsl MeHee BOocTpeOOBaHHBIMU. B HacTosiIiee BpeMsi MHOTMe HOyTOYKH
VMU He OCHAUIAIOTCS.

[Mynkr Television Type 3agaer mapamerpsl padotsl TB-Bbixona. Yepes Hero MoxHO BHIBOOHTh
n300pakeHre ¢ HoyTOyka Ha TeneBu3op. Ecteb n1Ba Bapuanta: NTSC u PAL. Cnenyer BeIOpath TOT,
KOTOpbI MOJJIEP)KUBAETCS BAIIUM TEJIEBU30POM.
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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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