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AHHOTaAIUSA

Brl cobupaerech mproOpecT HOYTOYK WM TOJBKO UYTO KYIMHJIH
ero? Ilpuuem nna Bac 310 mepBbll KomibloTep? Torma naHHas
KHATAa — TO, YTO BaM HYXHO. [IpoumtaB ee, Bb y3HaeTe, Kak
MPaBUJIBHO BHIOpaTh HOYTOYK. BbI 3acTpaxyere ce0si OT MOKYIKH
OpaKoOBaHHOTO TOBApa U He MoTepsieTe JeHbI!, TPHOOPETS KOMITBIOTED
TIO 3aBHIIIEHHON 1ieHe. B KHMTe paccka3zaHo O THMaxX COBPEMEHHBIX
HOYTOYKOB, 00 WX BO3MOXHOCTAX, & TaKke O pacuIMpeHrH
TOTEHIMaIa KOMITBIOTEpA 3a CUeT MOAKIIOUAeMBIX YCTPOMCTB U
akceccyapoB. ABTOp OIKCHIBAET TaKWe BaKHEUIIME MOMEHTHI, Kak
YCTQHOBKA OTEPAIlMOHHOW CUCTeMbl M paboTa B HeW, WHTErparnus
HOYTOyKa B JIOK&JbHYIO CeTh W TOAKTIOYeHHe K KHTepHeTy ¢
MOMOIIBIO OECIPOBOIHBIX TEXHOJIOTUH, WCIOMb30BAHUE PA3TMYHBIX
nporpaMM U obecriedeHre 0e30MacHOCTH. BakHBIM JOCTOMHCTBOM



KHUTH SIBJISIETCSI TO, UTO B HEH OMKCcaHa HOBasl OTIePal[iOHHAs CUCTEMa
Windows 7.
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A. ApTemMbeB
PaGoTraeM Ha HOYTOYKe B
Windows 7. CamoyunreJb

BBeaenne

CerongHsi GOJBIIMHCTBO NMEPCOHATBHBIX KOMITBIOTEPOB, KOTO-
pble MCMONb3YI0TCA JI0OMa WM Ha padoTe, — HacToJIbHbIe. MHO-
TYe MoKa He IOHMMAIOT (WJIM He 3HAIOT), YTO B HEKOTOPHIX CIIy-
Yasgx HOyTOYK MOXeET ObITh HAMHOT'O yI0OHEee, HesKelM MPUBbIY-
HBII CTAIIMOHAPHBIN KOMITBIOTED.

Takoe HemoHMMAaHME OOBSICHSETCSI TEM, YTO PaHbIE K MO-
owtpHOMy 1K oTHOCHMCh Kak K jgoporoil urpymike. Kpome
TOTO, CYUTAIIOCh, YTO HOYTOYKM MMEIOT MEHBIIYIO ITPOM3BOIU-
TEJIBHOCTh U XYALIYI0 9proHOMUKY. OTHAaKO HEKOTOpHIE COBpe-
MEHHbBIE MOOWJIbHBIE PEIIeHHUS TT0 S9PrOHOMHKE MTPAKTHUECKH He
YCTYMaloT HacTOJbHBIM aHanoram! Kpome Toro, y HOyTOyKOB
€cTh OOJIBIIIOE KOJIMYECTBO ILTIOCOB 10 CPABHEHUIO CO CTALMO-
HAPHBIMHU KoMIbioTepamu. OO 3TOM MbI OAPOOHO OTOBOPHM
aanee.

Ecnu BbI OTHOCHTECH K MOJIB30BATENSIM, KOTOPBIE COOMPAIOTCS
NpUoOpecTH WK yxke MpHoOpenr HOYyTOyK, HO paHee He UMeJTH
Jena ¢ KOMITbIoTepaMH BOOOIIIE, TO 3Ta KHUTA /71 Bac.



B mepBoii yacTi u3gaHus paccKa3bBaeTCst 00 YCTPOMCTBE HO-
yTOYKOB, UX BHJAX, a TAKKe MMPaBUJIAX yXOJa 32 HAMHU.

Bo BTOpO# YacTu paccmarpuBaercst padoTa B ONepaliiOHHOM
cucteme. OOpaTuTe BHUMaHUE Ha TO, YTO B KHHUIE OMKMCaHA HO-
BelIas onepanroHHas cucremMa — Windows 7!

Tperbsl 4acTh NOCBSAIIEHA UCTIOIB30BAHUIO PA3JIUYHBIX MOIY-
JISIPHBIX MPOrpamMM, B TOM YHUCIIE MPUIOKEHUSM U3 O(PUCHOTO
nakera Microsoft Office.

B yerBepTOil yacTu omuMchHIBaeTCs, Kak HACTPOWUTH JIOCTYI B
WutepreT u padoTath B HeM. Takum 00pa3oM, MPOYMTaB KHATY,
BBl OCBOMTE BCE ACTIEKThl PabOThl C HOYTOYKOM M CMOXKETE HC-
NOJIb30BATh €r0 Kak it padoThl, TaK U IS IOCYTa.



OT u31aTeJbLCcTBa

Bamm 3ameuanus, mnpenioxeHHs, BOMPOCH OTIPABJISANTE
O aJpecy MEKTPOHHON NnouThl gromakovski @minsk.piter.com
(u3parenbcTBO «IIuTep», KOMIBIOTEPHAS PEJAKIIMSA).

Ha Be06-caiite n3garensctBa http://www.piter.com Bbl Haiisie-
Te NoAPOOHYI0 MH(OPMAIIMIO O HAIIIUX KHUTAX.
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Yacrs 1
Yto Takoe HOYTOYK

I'naBa 1
IloueMy HOYTOYKH
CTAHOBATCS BCe MOMyJIsIpHee

[To cratucTuke B TOC/EAHEE BpeMs MPOjakud HOYTOYKOB
CTPEMMTEJIBHO PACTYT, TOr1a KAK HACTOJIbHBIX CUCTEM IMPOJAETCS
Bce MeHblle. KoHeuHo, BO BTOpOM city4dae rajieHue He TaKoe 3Ha-
YUTEJIbHOE, KaK POCT B IEPBOM, HO, TEM HE MEHee, OHO eCTb. [1o-
yemy 310 nipoucxonut? [pexe yem 1ath OTBET Ha STOT BOIIPOC,
JaBalTe OMpeeIMMCs, YTO €CTh HOYTOYK, a UYTO — HACTOJIbHBIN
KOMITBIOTEP.

WTaK, HaCTOJIBHBIN IEPCOHAJIBHBIM KOMIIBIOTED (MJIM HACTOJIb-
Heii [1K). D10 crnoBocoueranue, BEpPOSTHO, CIBIIIAIMA MHOTHE.
Takoll KOMMBIOTEp Yallle BCEro BKJIOYaeT B ceOsl KaKk MHUHH-
MYM YEeThIpe BElIH: CUCTEMHBI OJOK (OOBIYHO 3TO BEPTUKAIIb-
HBIM SIUK, KOTOPBIM CTaBAT Ha IOJ1), MOHUTOP (CTal 3aHUMATh
3HAYUTEJILHO MEHBIIIE MECTA MTOCJIE IIIMPOKOTO PACpOCTPaHEHU
TEXHOJIOTUH, UCTIOJIb3YIONINX KUAKUE KPUCTALIIB), KJIABUATYPY
1 MBIIIb.



Kak mpaBuiio, moj HaCTOJNBHBIA KOMITBIOTEP B KBApPTHPE WU
odrice BBIAGNISIOT OTAETbHBIN cTON. Bce mepedncieHHble Bhlie
KOMITOHEHTHI OOBEJMHSIOTCS TIpoBogaMu. IlocieaHuii MOMEHT
MHOT/1a OKa3bIBAETCs1 OCOOSHHO HEMPUSTHBIM, TaK KaK KaKOW-JIH-
60 MPOBOJ MOXHO CIYYaiHO 33/IeTh U TEM CaMbIM HCIIOPTUTH
BECbMa JJOPOT'YIO Belllb.

HoytOyk (MoOumbHbiii [1K) npeacraBnisieT co6oii HEOOBIITYIO
KOpPOOOYKY pa3MepoM C mamnky Juist Oymar (He Tomme 3,5 cm),
BHYTPHY KOTOPOU HaXOATCsI BCe HEOOXOAMUMBIE TSl paOOThI KOM-
NOHEHTHI. 17151 MCrosb30BaHusI HOYTOyKa BaM He HYKEH OT/IeNb-
HBII CTOJI, MECTO Ha MOy U T. . — MOOHMJIbHBIN KOMIBIOTEP MOX-
HO pa3MecTHTh Aaxke Ha KoneHsx (puc. 1.1).



Puc. 1.1. HoytOyk MOXHO MCIIONB30BaTh AJIs1 padOTHI TpaK-
TUYECKU Be3Jie

Jpyroii MOMeHT KacaeTcst mpoBoAoB. PopmasbHO ¢ HOYTOY-
KOM MOKHO paboTaTh 6€3 BHEITHUX YCTPOKCTB (TO ecTh Oe3 mc-
TI0JIb30BaHMSI TTPOBOJIOB). TeM caMbiM yMEHbIIIaeTCsl PUCK CJIO-
MaTh MO0 pa3ouTh KommbioTep. KoHeuHo, pu padote Ha oj-



HOM MecTe 0OBIYHO K MoOubHOMY [TK moakmoyaoT 610K nuTa-
HHSI, TIOTOMY YTO (DYHKIIMOHMPOBATH 3a CUET SHEPTHH AKKYMY-
JISITOPOB J0ONTOE BpeMsi OH He MoxeT. Kpome Toro, oueHs yao0-
HO MOJKJIIOYUTh K HOYTOYKY BHEIIHIOI Mblllb, & MHOT/IA — JIaXKe
kJaBuatypy (cm. . 4). I maxe B 3ToMm ciydae moOwmibHbIi [TK
3aHMMAaeT MEHbIIIe MECTa, YeM HACTOJIbHBIN.

Eime oguH aprymMeHT B MOJb3y HOYTOYKa: BO3ZMOKHOCTh pa-
OO0TBI 32 OIHUM KOMIIBIOTEPOM B JIIOOOM MecTe. SIBJssACh cyacT-
JIMBBIM OOJajatesieM HOyTOYyKa, Bbl MOXeTe paboTaTh HA HEM B
odice, a BEY4EepOM MPOCTO MOJIOKUTh B MOPT(Eb, OTHECTH J0-
MO} U TIpH HEOOXOIMMOCTH 3aBEPIIUThH padoTy.

HacrosbHblil KOMIbIOTEP BBl BpsiJ JM OyjeTre HOCUTh C CO-
O0M KaXIbIi IeHb Ha padoTy u jomMoi. KoHedHo, Bceria MOXHO
nepernucaTb HeoOXOAUMbIE JaHHbIE Ha KaKOW-HUOYIb HOCHTEITh
BpOJe KOMITAKT-AucKa. OIHAKO M MPOIIECC 3alMCH, W MPOIIeCcC
KOIMPOBAHUS Ha BTOPOW KOMIIBIOTEP OTHUMAIOT JONOJHUTEb-
Hoe Bpems. K Tomy e paboTaTh Ha IByX KOMITBIOTEpaX HE TakK
yIOoOHO, KaKk Ha OJHOM: BaM MPUXOIUTCS aJanTHPOBATHCS, IIPU-
BBIKaTh K JIPyrOMY PAcCHOJIOKEHUIO eMEeHTOB U T. 1. [Ipu wmc-
nosib3oBaHuu ojiHoro ITK 3toro He mpoucxonur.

Kcrarm, BBl 3HaeTe, 4To pacrpocTpaHeHHe HOYTOYKOB Haya-
JIOCh C KOPIOPATHBHOTO cerMenTa? B KpymHbIX 3amaiHbIX KOM-
MaHUSAX MEHeIKepaM BBICIIEro 3BeHa MoJarajioch (Ja u cefyac
H0JIAraeTcsl) MMETh MOOWJIBHBIN KOMITBIOTED, YTOOBI OHM MOIJIH
paboTarh Be3zie: B caMoJIeTax, Moe3ax, MalliHax, TOCTUHUIIAX.
YenoBek He HOJDKEH TPATUTh JPAroleHHOE BpeMs 3psi.



B 3TOM M 3aKTI04aeTcs TIaBHOE MPEUMYIIIECTBO HOYTOyKa —
€ro MOOWJIBHOCTh. BBl MOXkeTe paboTaTh ¢ HUIM T YTOJHO, KO-
I71a YTO/THO U JIAXe CKOJIBKO YTOJHO (€CM MOOIM30CTH €CTh Po-
3eTKa). Beerya MoKHO yI0OHO pacrionokHUThCs B MATKOM Kpec-
Jie WJTK Jiedb Ha JIUBaH, TIOCTABUB HOYTOYK PSIZIOM.

EcrecTBeHHO, MHOTHX BOJIHYET BOIPOC MPOU3BOAUTETHHO-
cru. Beap u3BecTHO, UTO /17151 OOECTieueHnsI aBBTOHOMHOW paOOThI
Ha MPOTSDKEHUH JIOJTOr0 BPEMEHU BCEe KOMITOHEHTHI HOYTOYyKa
JOJDKHBI TIOTPeOISATh HAUMEHbIIIee KOIUYecTBO SHepriuu. CHuU-
JKaTh C TOM LIEJIBIO CKOPOCTh PA0OTHI KOMIBIOTEPA MOKHO TOJTb-
KO JIO OIpPE/IEICHHOr0O MUHMMYMa, TaK Kak JajibIlie Helb3s Oy-
JeT HOPMaJIbHO padoTaTh. B JaHHOM cilyyae MOXHO MPOBECTH
AHAJIOTHIO C aBTOMOOMJIEM: YeM MeJJICHHEe e/Ielilb, TEM MEHbIIe
pacxon TorumBa. OIHAKO K HUKTO HE XOUeT paji SKOHOMUH €3-
JIMTh CO CKOPOCTBIO 20 KM/4, TaK Kak MPH ITOM, YTOOBI IIPEOIO-
netb paccrosiaue B 100 KM, mpraeTcst MOTpaTuTh S5 4acoB.

CoBpeMeHHBIe HOyTOYKHM MOT'YT Y/IOBJIETBOPUTD MTPAKTHUECKH
moOble TpeOOBaHMUSI, KOTOPhIE MPEABSIBISIOTCS K HUIM JJOMA U B
oduce. OmHAKO, CYIIECTBYET BCE e HECKOJbKO HioaHcOB. Ha-
npuMep, HaOpaTh TEKCT Bbl CMOXKETE Jjake Ha KOMIIbIoTepe Jie-
CATUJIETHE!N TABHOCTH, a BOT IOUTPATh B MI'PHI C BRICOKUMH Ha-
CTPOMKAMM Ka4yecTBa IpapuKH yIacTCs yKe JAIEKO HE Ha Kak-
JIOM HOYTOYKeE.

B nienom mns opucHOW padOThI, MPOCTYIIMBAHUS MY3bIKH,
pocMoTpa Bujeo, cepunra B THTepHEeTE MOKHO 6€3 0COOBIX
npo0JIeM MCTIONB30BATh JII0O0H MOOMIIBHBIA KOMITBIOTED. YTO Ka-



caercsi Urp, TO CYIIECTBYET OT/IENIbHBIA KJIacC HOYTOYKOB, KO-
TOpPbIE OCHAIIAIOTCS MOIIHBIMU BUAEOKAPTAMU U MTPOLIECCOPAMU
(cM. 171. 2), crienuaibHO OPUEHTMPOBAHHBIMU HA TaKOe MpUMe-
HEHUeE.

s npodeccuonanpHol padothl ¢ npuioxeHusmu CAD,
TPEXMEpPHOU rpauKon, rpapuyeckumM IU3auHOM U T. I1. HOYT-
OyK MOAXOOWT He JydrmM oOpa3oM. [yist 3Tux 3amay 0OBIYHO
HEJJOCTaTOYHO BO3MOKHOCTEH 3KkpaHa. Kpome Toro, moxer e
XBaTUTh U 00bEMa ONIEPATUBHOMN MaMSITH, )K€CTKOTO TUCKA, MOIIT-
HOCTH ITpo1ieccopa U T. 1. B Takux ciyyasx Jiyyiiie ucrosb30BaTh
HACTOJIbHBIE KOMIIBIOTEPHI.

He nuimHuM OyaeT Takke YHNOMSIHYTh O JIOBOJIBHO IJIOXOM
proHoMrKe HoyTOyka. KakuM Obl OH HU OBLT OOJBIIKM, BCE
paBHO ynoOHee padoTaTh 3a OOBIYHON KJIABUATypOW U MOHHTO-
POM, UYTO MOATBEPXKJEHO uccienoBanusmMu. [lo atoii nmpuunHe
B KOPIIOPATUBHOM CerMeHTe (BO BCSIKOM Cllydyae, B 3arajHOM)
IUIsI OOBIYHBIX COTPYJHUKOB MPUOOPETAIOTCS UIMEHHO HACTOJIb-
Hble [1K. Tonpko OHU MOTYT B TIOJIHOU Mepe yAOBIETBOPUTH Tpe-
OOBaHUSIM I10 OXpaHe TPYAA.

BeccriopHo, Bcerga MOXHO MOAKJIIOUUTb K HOYTOYKY BHEIII-
HUI MOHUTOP, KJIaBUATYpPy U Mblillb. OIHAKO C SKOHOMUYECKON
TOYKH 3PEHUS ITO HEPAIIMOHAIBHO.

KoHeuHo, HOyTOyKHM MOXHO MTPUMEHSITh aJIeKO He Be3[e, Ofl-
HakKo B OyayIieM ux npoaaxu OyayT TOJIBKO pacTu. ITOMY, KCTa-
TH, CTIOCOOCTBYET Y MOCTOSTHHO CHYIKAIOIIASICS 11eHa Ha HUX. Ec-
i 7-8 ner Hazan 3a HOyTOyK mpocuau ot $2000 mo $5000,



TO CerofHsi OOIKETHBIE Moaen ooxouarcss B cymmy ot $500
1o $1000, a cpeaHwit 1IEHOBOH AMArna3oH CTaOMIM3UPOBAJICS Ha
ypoBHe $1000-2000. Dt0 moka gopoxke HactoibHbIX 1K, HO
MHOTH€ MOJIb30BaTeNH BCE PABHO MPEANOYUTAIOT HOYTOYKH, TaK
KaK MMOHMMAIOT MPEUuMYIEecTBO MOOWILHOCTU. OueHb yIoOHO
MUMETh BO3MOKHOCTh B JTIIOOOM MECTe 3aIlyCTHTh KOMIBIOTEp U
BBITIOJTHUTH HEOOXOIMMYIO OTIepaIIHIO.

YtoObl MPaBUIIbHO BHIOPATh MOAXOSIINI BapUaHT, HEOOXO-
VMO 3HaTh, KAKUMHU OBIBAIOT HOYTOYKU W YTO Yy HHX JIOJKHO
ObITh BHYTpH. OO 3TOM U MOK/IET pedb B CIEAYIONIEH IIIaBe.



I'naBa 2
Kaaccuduxkamnust HOyTOyKoB

[Mpex e Bcero HEOOXOOMMO CKa3aTh, YTO OMIHMOKA B BHIOOpE
MOOWJIBHOTO JIpyra He cTaHeT Oosbloi Oefoil. Bes cymecTy-
fommas KjiaccuguKaiys HOyTOyKOB YCIOBHA U TIpeJHA3HAUYeHa B
NIEPBYIO OUepe/ib JJIsI TOro, YTOOBI CAeIaTh BHIOOP OBUIO MpOIIIe.
I[TpoBeny aHanoruio co cronoBeiMU Mpudopamu. Hanprumep, ectb
CTOJIOBBIE U YaiHBIE JIOKKHU. BBl MOXeTe yrnoTpeOnsTh MUIy
pa3MenBarh caxap B KpyKKe ¢ YaeM C IOMOIIBIO U TOTO, U JIpy-
roro BU/Ia, HO B KaXJIOM Cllydae ynoOHee OOXOMUThCS HYKHBIM
npudopom. Tak ke 1 ¢ HOyTOyKOM: Ha OOJTBIIIOM HOYTOYKe Oosiee
KOM(OPTHO padoTaTh, HO €r0 CIOKHEE MEPEHOCUTD U T. .

B menom kateropuii HOyTOYKOB HEMHOro. B marasune wim
KOMIIBIOTEPHON (prpMe MeHekep MOXKET KJacCU(pPUIIMPOBATh
mooOubHble [IK mo-cBoemy. OgHako ero crnocod orpeaeeHus
KaTeropuu Bpsi/I JiM OyAeT CHJIBHO OTJIMYAThCS OT PacCMOTPEH-
HOTO Jlasiee B KHUTe. 3a/1aua STOM IJIaBbl CBOAUTCS K TOMY, YTOOBI
JaTh YMTATEITo OOIIIee MPeICTaBIeHHe O TOM, KaK MOXHO KJIac-
cuumpoBaTh HOYTOYKH, a HE CKa3aThb, YTO pa3lesaTh HOYTOy-
KU TIO KaTeropusiM MpaBUJIbHO TOJIBKO TaK U HUKAK WHAYe.

B0o3MOXHO, A7151 TIOJHOLIEHHOTO TIOHUMAaHHUsI JIAHHOH TJIaBbl
BaM TMPUAETCS MIPOYHTATH CleAyoInylo. [Iesio B TOM, 4TO HOYT-
OyKH KJIacCCH(PULIMPYIOTCS HE TOJBKO MO BHEIIHUM MPHU3HAKAM
(rabGapuThl, BeC U T. /1.), HO ¥ TIO BHYTPEHHUM KOMITOHEHTaM, KO-



TOpbIE OMUCHIBAIOTCS B CIEAYIOLIEH ITIaBe.
WTtak, mpucTynuM K ONMUCAHUIO KJIacCOB MOOMIBbHBIX [TK.

BrokeTHbIE HOYTOYKH

[NepBas kateropusi — GromxkeTHBIE HOYTOYKH (puc. 2.1). lpu
BBIOOpE KOMIIBIOTEPA ITOTO KJjlacca IIaBHYI0 poJib UrpaeT IieHa,
a He XapaKTePUCTUKU.

B e

Puc. 2.1. BrogxeTHbIil HOyTOYK



[TaTe JieT Ha3a/l CTOUMOCTh TAKOTO MOOMJIBHOTO KOMIIBIOTEPA
Moria coctapiiAth nopsaka $1500-2000. OxHako cerofHsi oHa
npeojofiena «ncuxonornyeckuii» 6apbep B $1000. CoBpemen-
HbII OIOIKETHBII HOYTOYK MOKHO IIPUOOPECTH IO BeChMa MpH-
BiIeKatesibHou 11ieHe — ot $500 10 $1000.

Ha koro opueHTpOoBaHbl TakKe KOMIBIOTEPHI? B nepBy1o ove-
pelb — Ha oTpeduTeieid, CTECHEHHBIX B (DMHAHCOBBIX CPEJICTBAX
WIM HEe KeJaloluX MOKymnarh Oojee J0poroil HoyTOyK, Korjaa
UM XBaTUT BO3MOXHOCTEH JerieBoro. OOBIYHO K TAKUM ITOKYTIa-
TEJIIM OTHOCUTCSI MOJIOZIEXKb, B YACTHOCTU CTYIEHTHI. [IJis1 HUX
Henoporoit MoOuIbHBIH [TK B HEKOTOPBIX CUTYAIUSIX MOJKET OKa-
3aThCsl UyTh JIM HE criacatesibHbiM Kpyrom. Hanpumep, eciu ye-
JIOBEK €[IeT YUUThCS B JIPYrod ropofl, TO ropasio Mpoile nepe-
BE3TH HOYTOYK, 4eM OOJIBIIION HACTONBHBIN KOMITbIOTEp. B ciy-
yae ucnonb3oBanus [1K npenmyinectBeHHO 111 paboTh (Bpojie
HaOopa TeKcTa W MPOCMOTpa cTpaHul] B MIHTepHeTe) MoKynaTh
JIOPOroil HOYTOYK BOOOIIE HE UMEeT CMBICIIA.

Tem He MeHee He0OXOAMMO paccKa3aTh O HEKOTOPHIX OCOOEH-
HOCT$IX OIOIKETHBIX HOYTOYKOB. OOBIYHO MX Y/EIIEBICHUE MTPO-
WCXOIUT 3a CYET CIIEAYIOIIUX MOMEHTOB:

* UCTIOJTb30BaHUE HEJJOPOTUX KOMIUIEKTYIOIIHX,, 00JIaIAf0IINX
OTHOCHUTENBHO C1a00i MPOMN3BOAUTEHHOCTHIO;

* SKOHOMHUSI Ha Ka4ecTBe COOPKH;

* SKOHOMHUSI Ha MPOrPaMMHOM OOECTIEeYeHUH.

PaccmoTpuM Kax s MyHKT niopoOHee. [IpousBoaguTeb HO-
yTOyKa MOKET YCTAHOBUTH B HETO MEJJIEHHBII TI0 COBPEMEHHBIM



MepKaMm IIpoIeccop, KEeCTKUI JUCK HEOOJBIIOro 00bemMa, MaJIblid
00bEeM OIepaTUBHOM MAMSITH, a 3200HO CHAOAUTH KOMIBIOTEP HE
OYeHb KaueCTBEHHBIM SKpaHOM. B 11e71oM Ha Ha/Ie)KHOCTH MO-
ounbHoro 1K 310 He ckaxercs. OgHako npu paboTe, BO3ZMOX-
HO (MMEHHO BO3MOXXHO, HO HE 00513aTeJIbHO), OyJIeT OIIyIIaThCs
HEeOOJIBINON AUCKOMQOPT: HEKOTOPBIE MPOrpaMMBbl OYAyT IONb-
IIe 3arpy’karbCsl, MPU MEPEKTIOYSHUN TPUIOKEHUI OyleT Ha-
OTI01aThCs «3aTOPMOKEHHOCTb» U T. JI. — BCE 9TO MOCJIEICTBHS
YCTaHOBKM HE OUYeHb OBICTPOrO MpoIieccopa U Majoro oonema
ONEepPaTUBHOM MAMSITH.

B cBs13u ¢ TeM, 4TO JKECTKUH JIUCK He CIMIITKOM €MKHIA, CBO-
O0IHOE MECTO Ha HEM MOXKET 3aKOHYMTHCS JIOBOJILHO OBICTPO.
KoHeuHo, ecii Bbl YCTAaHOBUTE MPOrPaMMBI JIJIs1 pabOThI C TEK-
CTOM ¥ JIEKTPOHHBIMH TaOJHIIAMH, TO JIIOOOTO COBPEMEHHOTO
’KECTKOTO JIMCKA XBAaTUT Ha0ro. OIHAKO COBpEMEHHbIN HOYT-
OyK OOBIYHO UCIIOJIb3YETCsl He TOJNbKO ISl HAOopa TeKCTa, HO U
IUIsI BOCIIPOU3BENICHUSI MY3bIKA U TIPOCMOTpa (PUIIBMOB, KOTO-
phi€ 3aHUMAIOT MHOTO MECTa.

Hu onuH npowusBoauTeb HOYTOYKOB (Kak M JIIOOOHM Jpyrou
TEXHHUKH) HE IPU3HAETCSI, YTO €ro MPOIYKT U3rOTOBJIEH U3 HeKa-
YEeCTBEHHBIX MaTepuasioB. TeM He MeHee WHOTI/Ia KOPITyC HOYT-
Oyka OBICTPO M3HAIIMBAETCS, 3aMETHA HEKaueCTBEHHas1 cOOpKa,
BBIXOIIUT U3 CTPOS KJIABUATYypa WK Tauna] (HeOOobIast 001acTh
0/ KJIABUATypOM, 3aMEeHsIolIasl Mblilib) U T. A. He Oymy Ha3bl-
BaTh MPOU3BOIUTENIEN HEKAYECTBEHHBIX HOYTOYKOB, TaK KakK 3TO
CyObEeKTHBHAS OIIEHKA aBTOPa, C KOTOPON MHOTHE MOJTb30BATEIH



HE COIJIacsATCs.
Mory nwmmib mocoBeToBath pruodpetars Te MoOmIbHbIe [1K,
Ybe KaUeCTBO MOITBEPIK1AETCSI OOJIBIITUM KOJMUECTBOM MOJIOKH-
TEJIbHBIX OT3BIBOB. B HEKOTOPOI CTeneHu rapaHThell Ha/IexKHO-
CTHU Y Ka4eCTBA MOXKET BBICTYNATh TOT (PAKT, UTO KOMITAHUSI-TIPO-
W3BOIUTEND YKe JAOJTOe BPeMsI MPUCYTCTBYET Ha PhIHKE.

Ha npakTtuke oOpr4HO Oonee IOoporue HOyTOYKM OONaaioT
Jy4IIUM KauecTBOM M3rotosiieHus. Eciu Bl croute nepes Bbl-
60opoM Mex 1y MOOMITbHBIM KoMIbioTepoM 3a $700 u $900 (a ux
XapaKTEPUCTUKH TTPU STOM MPAKTUYECKH OJJTHAKOBHI), TO MPE/I-
TIOUTHTENTLHOM OyJeT MoKymka 6ojee nopororo. B modom ciy-
Yae, Mpex e 4YeM MPUHATh OKOHYATEIbHOE pellieHre, MocTapai-
TeCh IMPOKOHCYJIbTUPOBATHCSI Y OCBEAOMIIEHHOTO B 3TUX BOMPO-
cax 4yeJioBeKa.

OOBIYHO /17151 yMeHbIIIeHus croumoctu MoomibHOTO [TK mpo-
W3BOJUTENb BKJIIOYAET B KOMIUIEKT TIOCTaBKU, KpoMe HOYTOYKa,
TOJIBKO OJIOK MUTaHWs s 3apsaku. MHorma Ha HeM Jake He
YCTaHOBJIEHA OTIepalMOHHAS CUCTEMA (UTO TAKOE OTePAIlMOHHAS
CHCTEMa, KaK MPOUCXOIUT €€ YCTAaHOBKA Ha HOYTOYK, OIMCaHO B
1. 7), ¥ TOT/1a BaM NIPUAETCS 3aHAThCS €€ MHCTALISAIMEN U Ha-
CTPOMKOHN CaMOCTOSITENIbHO. B 11eJI0M HUYEro CJI0KHOTO B 3TOM
HET, HO crieluMKa OTeYeCTBEHHOTO PHIHKA KOMITHIOTEPOB TAKO-
Ba, YTO JIETaJbHbIE MPOrpaMMBbl MOKYMAIOTCS KpaliHe peako. B
OOJIBIIMHCTBE CTy4aeB MPUOOPETeHNe HEMUIIEH3MOHHOTO AUCKA
C MIPUJIOKEHUSIMU HE TIOBJICUET CePhe3HbIX MOCNIE/ICTBUM, U BCe
K€ HEKOTOPbIE YTUJIUTH MOTYT paboTaTh HE TaK XOPOIIIO, KaK XO-



TEJIOCH OBI.

Eciu Bbl HE XOTUTE CAMOCTOSITENIbHO YCTAaHABIIMBATD U HACTpa-
UBaTh ONEPAIIMOHHYIO CUCTEMY, TO JIyUIlle IIPHOOPECTH HOYTOYK
¢ npenycraHoBieHHO OC. Ero cTomMocTh yBeIMYUTCS M3-3a
storo Ha $50-100.

BiomxeTHble HOYTOYKM OOBIYHO HE OTJIMYAIOTCSI MaJIbIMHU pa3-
Mepamu. Yaille Bcero OHM OCHAIIIEHBl SKPAHOM C JMArOHaJIbIo
14—15". Takue KOMIBIOTEPHI HE OYEHb YIOOHO MEPEHOCUTH, OJI-
HaKo padoTarh 3a HUMHU BIOJHE KoMgopTHO. O Bece Mpou3Bo-
JUTEIb OOBIYHO TOXE HE OYEHb 3a00TUTCS, TAK UTO MOOUJIbHBIE
1K 3TOro kjacca He camble JIETKHUE.

Crnenyer ymoMsiHyTh TaK)Ke O TAKOM BaKHOM TapaMeTpe, Kak
BpeMsI aBTOHOMHOM paOoThl. Yalre Bcero uisi CHUKEHHS IIeHbI B
HeJJoporvue HOyTOYKM yCTaHABIIMBAETCs OaTapesi, IO3BOJISIONIas
padorarth 0e3 mon3apsaku He 6onee 2—-3 yacos. [1o coBpeMeH-
HBIM MEepKaM 3TO COBceM HeMHOro. OJHaKko B JAHHOM CTydae 3a
YTO IUIATUM, TO U UMEEM.

Urak, G10KeTHBIE HOYTOYKH CTOSIT He 04eHb Joporo (ot $500
10 $1000), o6aaoT He cCaMOM BBICOKOM MPON3BOAUTETLHOCTHIO
110 CPaBHEHUIO ¢ OoJiee TOPOruMHU MOJEJISIMH, KAaueCTBO UX cOOp-
KM WHOI/IA OKA3bIBAECTCSl HE CAMbIM JIYUIIIUM, a KOMILUICKTAIS
BecbMa CKynHOW. Eciii roBOpUTh 00 ONTHUMAIbHOM BapUaHTE B
clly4ae TIOKYITKH OIKeTHOro HOyTOyKa, TO, Ha MOH B3IJIsA[I, HET
HEOOXOIMMOCTH YUYUTHIBATh XapaKTePUCTUKHU. A BOT KOHTPOJIb
32 Ka4eCTBOM COOPKH 1 XOpOIIield KOMITJIEKTalliel OoJiee BakeH.
Tak 4TO MOCTapailTeCh BBISICHUTH [1BA MOCTIETHUX MOMEHTA A0



TOr0, KaK OTIAIUTE NEHBIH.

buzHec-HOYTOYKH

K OusHec-kiaccy COBpEMEHHBIX BBICOKOTEXHOJIOTMYHBIX
YCTPOWCTB OOBIYHO OTHOCAT HanOonee (PyHKIIMOHAIbHBIE MOJIe-
71, o0najlalolye NPy 3TOM CTUJIbHBIM BHEIIIHUM BHUJIOM, Kaye-
CTBEHHBIM UCIIOJIHEHUEM U, KOHEUHO K€, JOBOJIHO BHICOKOM 1ie-
HOH (puc. 2.2).

Puc. 2.2. BusHec-HOyTOYK

Pa3M€pr 1 BEC TAKUX KOMITIBIOTEPOB CTApaAlOTCA CAC/IaTb MU-
HUMaJIbHBIMMU. OIIHaKO Pa3MEPbI HE JOJIKHbL OBITb CJIMIIIKOM Ma-



JIEHPKUMHU, WHaue paboTaTh 32 HOYTOYKOM OyleT He Tak yao0-
HO. [Tpom3BoqUTEILHOCTL OM3HEC-HOYTOYKa OKHA OBITH JI0-
CTaTOYHO BBICOKOM, YTOOBI YAOBJIETBOPATH HAMOOJIBIIEMY KOJH-
yecTBYy TpeboBaHuil. KoHeuHO, peub HE WJET O CKATUU BUJIEO
WM BO3MOKHOCTH 3aITyCKa UTP C BHICOYAUIIINM Ka4eCTBOM T'pa-
(ukn, HO OGBICTPOAEHCTBIE TOIKHO OBITh TOCTATOYHO BBICOKUM.
JIOBONIBHO 3HAYMTENbHBIE TPEOOBAHUS TPEIbSBISIOTCS K (PYHK-
MOHAJILHOCTH: HEOOXOIMMO, YTOObI HOYTOYK TOAEP/KUBAII Ca-
MBbI€ COBpEMEHHbIE CTAHAAPTHI CBS3U. Bpemst aBTOHOMHOM pado-
ThI JOJDKHO OBITh MaKCUMAJTbHBIM.

HecnoxHo noramateesi, uto mMoowibHble TTK OmsHec-kiac-
ca MPeICTaBISI0T COOOM MPSIMYIO MPOTUBOIONIOKHOCTh OIOIKET-
HbIM. OHM U CTOAT HaMHOTo Aopoxke. VX neHa Moker Bapbu-
poBatbest oT $1500 mo $3000. B maHHOM ciiyyae mpoM3BOIUTE-
JI1 OPUEHTUPYIOTCS Ha JEJIOBBIX, YaCTO MepeMeIIaloUXCs Jio-
neit (HeoOs13aTesIbHO Ha OoJbie pacctosiHusi). iMeHHo noaTo-
MY KOMIBIOTED IOJKEH UMETh MaJTblid Bec U pa3mepsl. [lognepxk-
Ka pa3MYHBIX CTAH/IAPTOB CBSI3M HEOOXOAMMA, YTOOBI B MECTAX,
I7ie €CTh BO3MOXXHOCTh J0CTyna B VIHTEpHeT 1o OecripoBOTHOM
cetu!, He BO3HUKJIA NMPoOIeMa MOJKIIIOYEHUsT U3-3a HEeI0CTaTOY-
HOUM (PYyHKIIMOHAILHOCTU HOYyTOyKa. Kpome Toro, vacro B Ta-

! BecnipoBogHble ceTy B MocieAHee BpeMsl MOJY4MId IUPOKOE PacpoCTpaHeHuUe.
OHM NO3BOJISAIOT OOMEHUBaThCs1 MH(OPMALIMEl MEX/ly HACTOIbHBIMH, MOOWIIbHBIMHU,
KapMaHHBIMH KOMITbIOTEPAMH, MOOMIIBHBIMU TesledhoHaMu Oe3 IpoBoioB. [ist 3Toro
CYIIECTBYIOT TOUkH jJocrtyna B iutepHeT (Hotspot-Touk), C MOMOIIbIO KOTOPBIX MOXK-
HO TIOAKJTIOUNTHCS KO BecemupHol mayTrne depe3 HOyTOyK. I1pu aToM HyXHO HacTpo-
WUTb COEUHEHHE C TOUKOH (CM. 1. 26).



KK€ KOMITBIOTEPbl BCTPAUBAIOTCS CHELIUATIbHBIE CPEJICTBA 3alllN-
ThI JaHHBIX (Hanpumep, TPM-Monyns 11 mmgpoBaHus, CKaHep
OTIIEYaTKOB MaJblEB), a TAKXkKe Kamepa 1Sl IPOBEAECHUs BU/IE0-
KOH(pEepEeHIIUA.

busHec-HOyTOyKM OOBIYHO OCHAIAIOTCS XOPOIIUM aKKyMYy-
JIATOPOM, OOECTIEUHMBAIOIIMM PadOTy 0e3 MOI3apsI/IKK B TEUeHUE
4-5 yacoB. Bcerna ectb BO3MOKHOCTb pHOOpecTH Oatapero mno-
BBIIIIEHHON €MKOCTH, YBEJIMYMB BPeMsi aBTOHOMHOW pabOThI 10
8—9 uacoB. [osicHATH TpeuMyIIiecTBa HEOOJBIIIOTO Beca U pas-
MEpOB 0COOOTO CMBICIA HET — TaKKMe KOMIIBIOTEPHI MPOIIIE Tepe-
HOCHTb, C HIMHU Jierde paboTaTh B CTECHEHHON oOcTaHoBKe. UTO
KaCcaeTcs BHEILHEro BUJA, TO 3[1€Ch UTPaeT posib UMULK. HoyT-
Oyk 3a $2000 (m1u Oosbliie) IBHO JOJKEH BBHINISACTh CTUJIBHO.
Cornacurech, 4TO YBUIETh HA KOJIEHSX Y XOPOLIO OJETOr0 JeJI0-
BOTO YeJIOBEeKa, OCOOSHHO €CITH 3TO IJ1aBa KaKou-JMO0 (hUpMBI,
HEJJOPOrori MOOWJTbHBIN KOMITBIOTEP HECKOJILKO CTPaHHO.

busHec-HOyTOyKM TpeHa3HaueHbl Mpekae BCero Ajs JIo-
Iel, KOTOpBIM TpeOyeTcst MaKCMMYyM (DyHKITMOHATBHOCTH, TIPO-
W3BOJUTEILHOCTH, KOMITAKTHOCT Y BPEMEHU aBTOHOMHOW pa-
6otbL. [Ipu 3TOM He crenyet 3a0bIBaTh O 60JIee BHICOKON CTOUMO-
cru. HeynuBuTenbHO, YTO MOJb30BaTENsIMU OU3HEC-HOYTOYKOB
OOBIYHO CTAHOBSITCSI MEHEIKEPhI BBICIIIETO 3BEHA WM WISHBI Py-
KOBOJISIILIETO COCTaBa KOMITAHUH.



DTR-HOyTOYKH

[To 3ameicny mpomsBoguteieidi DTR-HOyTOyKM MOryT City-
KUATh BECbMa HEIUIOXOM aJIbTEPHATUBON OOBIYHOMY HACTOJIBHO-
my 1K (puc. 2.3).

Puc. 2.3. HoyTOyK — 3aMeHa HaCTOJILHOTO KOMIBIOTEpa



Aob6peBuarypa DTR pacmmdppossiBaercs kak Desktop
Replacement, yTo B mepeBOle O3HAYAET «3aMEHA HACTOJIbHO-
ro KOMIbIoTepa». Takye KOMITbIOTepbl OOBIYHO UMEIOT OOJIbIIINE
pa3Mepbl, 4yeM OlKeTHble HOYTOYKH, OJHAKO B HMX, KaK Ipa-
BUJIO, YCTAaHABJIMBAIOT BEChMa MPON3BOANTEIbHbIE KOMITOHEHTHI,
KOTOpbIE TIO3BOJISIIOT BBINMOHATH IMUPOKWIA Kpyr 3amad. K mo-
CJIETHUM OTHOCUTCSI pabOTa HE TOJIBKO C TEKCTOBBIMHU, HO U C
rpagpuyeckuMu pegaktopamu, cepdunr B MIHTepHeTe (TO ecTh
IIPOCMOTP BeO-CTpaHMII), BOSMOXKHOCTb UTPaTh B COBPEMEHHBIE
Urpbl, KOMOPTHBIA TPOCMOTP (PMIBMOB (Oarogapst OOJBIION
JMaroHaIA SKPaHa).

IIpumeuanue
Hoytoyku DTR-kjiacca NOSBWINCH OTHOCHTEBHO
HEJaBHO — OKOJO 4YeThlpeXx JIeT Hasajd, Korma

IIMPOKOE pacipoCTpaHeHHe MOTy4rId MOOMIIbHBIE BEPCUU
nporieccopoB Intel Pentium IV, mnoxo noaxonusiive
IS UCTIONB30BaHUS B HOyTOykKax. B pesynbrare
HEKOTOpbIe TIPOU3BOIUTENN CTAJIM BBITYCKATh MOOUJIbHbIC
KOMITBIOTEPBI C OOJIBIIMM SKPAHOM M XapaKTEePUCTHUKAMU,
aHAJIOTMYHBIMU HacTosbHBIM T1K.

Bricokass MpOM3BOAUTENIBHOCTh — HE €JUHCTBEHHOE JOCTO-
nHcTBo DTR-HOYTOYKOB. Briarogapst 6onbimm pazmepam pado-
TaTh 32 TAKUM KOMITBIOTEpOM yroOHee, YeM 32 MUHHATIOPHBIM
npencraButeneM OusHec-kiacca. C Apyroi CTOPOHBI, pa3Mephl
Y BEC TOTO YCTPOWCTBA CO3/AIOT OIpEEIEHHbIE TPYAHOCTH IPU



ero nepemereHnd. Xots, noctaBuB DTR-HOyTOyK Ha paboumii
CTOJ1, Bbl CKOHOMUTE MHOT'0 MOJIE3HOTO IpocTpaHcTBa. [Toatomy
OH M TIOJTyYHJI Ha3BaHUE «3aMeHa HACTOJBHOTO KOMITBIOTEPAX .

CrouMoCTh Takux HOYTOyKOB Bapbupyercss or $1500 mo
$3500, TO ecTh MPaKTUYECKU KaK B cIydae ¢ OM3HeC-HOyTOyKa-
mu. Camble foporue DTR-komMIblOTEpBl MOKHO OTHECTH K KJIAC-
Cy MyJIbTUME/Ja— ¥ UTPOBBIX MOJIEJIEH, O KOTOPBIX pedb MOWIET
B creaymorieM noapasaesne. Kayectso coopku DTR-HOyTOYKOB
0OBIYHO HAXOIUTCSI Ha BRICOKOM ypoBHe. [TpoOiiem ¢ mporpaMm-
HBIM OOECIIeYeHNEeM TaKKe He BO3HHMKAET: KOMITHIOTEPHI YKOM-
TUIEKTOBAaHBI BCEM HEOOXOAMMBIM OOOPYIOBaHHEM TSI paOOTHI
IPOrpaMM.

Moo6unshbie [1K 3Toro kiacca, Kak v Bce HOyTOyKH, OCHAIIIa-
I0TCSI AKKYMYJISITOpHOU OaTapeeil. PaccunteiBaTh Ha 1oroe Bpe-
MsI aBTOHOMHOW paOoThbl He crientyeT. B sryuiniem cityyae B Bariem
pacrniopsikeHuu 2—3 yaca padoThl ¢ TekcToM. OJIHaKO ecliv Bbl He
cobupaerech HOCUTH ¢ coOoit DTR-HOYTOYK, a Oyaere MCIONb-
30BaTh €ro AEHCTBUTENBHO KaK aJbTEPHATHBY HACTOJIBHOMY, TO
9Ta MpobieMa Bac He KOCHETCs], TIOCKOJIbKY BbI BCE PaBHO BCer/a
OyzaeTe BKJIIOYATh HOYTOYK B CETh.

Takum o6pazom, npuodperath DTR-HOYTOYK MMeeT cMBICIT
TEM TIOJIb30BaTENISIM, KOTOpbIE KeaaloT padoTaTh 3a KOMITBIO-
TEpOM, 3aHUMAIOIUM OTHOCHUTEJIbHO HEMHOI'O MecTa, HO UMe-
IOIIMM HETUIOXYI0 (DYHKIIMOHATBHOCTh M BBICOKYIO MTPOU3BOIM-
TEJIbHOCTh, CPABHUMYIO € HacTosibHbIM [1K.



MyabTHMea— U HTPOBbIe HOYTOYKH

MynbTUMeIua— U UTPOBbie HOYTOYKHU — TaK HA3bIBAEMBbIN OU3-
Hec-knace st DTR-noyTOyKOB. [71aBHOM OTIMYHTEBHOM OCO-
OEHHOCTBIO TOW KaTerOpPUN KOMITBIOTEPOB SIBJISIETCS TTOAICPIK-
Ka HEKOTOPBIX JOMOJHUTENbHBIX (pyHKIWMiA. Harpumep, BCTpo-
eHHbIi TB-TIoHep oOecrieurBaeT MPOCMOTP TEJIEBUACHHUS Ha HO-
y1Oyke. B moomnbHOM TIK Moxer ObITh KaueCTBEHHasl aKy-
cThYeckasi cucreMa (0 yeTblpex AuHamHKoB). IIpomsBomu-
TeJM TaKKe MPEIOCTaBISAI0T BO3MOKHOCTU BOCIPOU3BEICHUS
aynuo— 1 BuaeodaiiyioB 6e3 3arpy3Ku OrepalioOHHON CUCTEMBI,
a Tak’ke yIpaBJeHUs BceMU (PyHKIMAMU MYJIbTUMENA C IOMO-
IIBIO MYJIbTA AMCTAHIIMOHHOTO yrpaByieHus (puc. 2.4).



Puc. 2.4. MynbTuMenaHoyTOyK

MynbTuMenuiiHble HOYTOYKHM HEIUIOXO MOAOUIYT IS JI0Ma,
TaK Kak yYalre BCero BhIIeNepeYncieHHbIe (DYHKIMHI BOCTPeOo-
BaHbl UIMEHHO B JOMAIlHEN 0OcTaHOBKe. KOHEYHO, Takue KOM-
TBIOTEPBI CTOSIT HA HECKOJIBKO COTEH JIOJUIAPOB OOJIBIIIE OCTAITb-
HbIX. OJHAKO, €CliM MOMBITaTbCA PEaTn30BaTh AHAJIOTMYHYIO
(pysakmmonansHOCTh B 00619HOM DTR-HOYTOYKE, MOXKET BBHIATH
nopoxe. Kpome Toro, B My bTUMEIMaHOYTOYKH YCTAHABIMBAIOT-
cs1 60JIee KaueCTBEHHbIE SKPaHBI U IOCTATOYHO OBICTPhIE KOMITO-



HEHTHI.

Wrpossie HOYTOYKH, KaK HECJIOKHO JIOTaaThCsl, OPUEHTUPO-
BaHbl Ha Urpbl. CKOpee BCero, Bbl HE CMOXKETE CMOTPETh HA HUX
TeJIeBUICHUE, 3aTO OHU PACIOJIAraloT CaMbIMU OBICTPHIMU TPO-
LIECCOPAMU U BUJIEOKAPTAMHU (CM. III. 3). DTO MO3BOJIAET 3AITyC-
KaTb COBPEMEHHBIE UTPHI C JIOBOJIbHO BBICOKMMM HACTPOWKAMU
KavyecTBa N300paxeHus1. XOTs CIIPABEJIMBOCTH PaJid HEOOXOIM-
MO CKa3aTh, 4TO JJIsI UTP BCE ke JIydllle MOIXOAUT HACTOIbHBIN
KOMITBIOTEp, OCOOEHHO B T€X CIIydasx, KOrja Bbl MPOBOIUTE 32
9TUM 3aHATHEM Yachl HAIIPOJIET.

Tonkue u Jierkne HOYTOYKH

ITo omHOMY TOJIBKO Ha3BaHUIO «TOHKHE M JIETKHME» HECIIOKHO
J0TaaThCs, YTO pedb MOKJIET O HOYTOYKax ¢ HEOOJBITMM BECOM.
Hanubii Kj1acc MooubHbIX TTK coueTaeT XxapakTepucTUKH On3-
HEC-HOYTOYKOB M CyOHOYTOYKOB (O HUX peyb MOKUJIET B CIAEAYIO-
meM noapaszene). OT MepBbIX 3TH KOMIBIOTEPhl YHACIIEAOBAIIH
HIMPOKYIO (PYHKITOHATBHOCTD, HETUIOXYIO IIPON3BOANTETLHOCTh
1 yIoOCTBO B paboTe, a OT BTOPHIX — MaJIbIid BeC.

JluaroHastb 9KpaHa TOHKHUX U JIETKUX HOYTOYKOB YyTh MEHb-
11e, YeM y OOJbIIMHCTBA On3HeC-MaivH. [t moBceTHeBHOM pa-
OOTHI OHU TIOIXOAT Jy4llle CyOHOYTOYKOB.

Crnemyer OTMETHTb, YTO MHOTJA MPOU3BOAUTENTHN OOAEISIOT
MOOWJTbHBIE KOMITBIOTEPBI 9TOM KATETOPUH TAKUMH KOMIIOHEHTA-
MU, KaK ONTUYECKNEe MPUBO/BI (TIOAPOOHEE O HUX PacCKa3aHo B



1. 3), TO ecTh padOTaTh C KOMITAKT-AXCKaMU Oe3 BHEIIIHUX Ha-
KOTUTEeJIel He TIoNTyunTcs. VIHOT/Ia OHM BKJTIOUAIOTCS B CTAHJAPT-
HBII KOMITJIEKT IMOCTAaBKU UJIM C HOYTOYKOM TIOCTaBJISIETCS CIie-
1MaabHas JOK-craHuus>. [IpaBaa, BO3uTh ee ¢ coboi OyneT He
TaK yAOOHO — MPOIIe KyIUTh HEOOBIIION BHEITHUI PUBOYI.

Ilena Ha 3t MoOuabHBIE [TK HECKOJIBKO BBIIIE, YeM Ha OU3-
Hec-HOyTOyKH. [Ipon3BomuTe o HEOOXOOUMO YMECTUTh TO XKe
KOJIMYECTBO KOMITOHEHTOB B TOHKOM KOPITYCe, JUISl YeTO UCTIONb-
3yI0TCs1 OOJIee CJIOKHBIN OTBOJI TEIlIa U MEHee HarpeBaeMble KOM-
TIOHEHTBI, KOTOPBIE OOXOISATCS TOPOXKE.

[Mokyrka Takoro HOyTOyKa MpeAnOYTHTENIbHA, €CJTU Bbl YaCTO
HAXOJIUTECh B ITYTH M JIJIs1 BaC OOJIbIIIOE 3HAUEHUE UMEET Kak bl
rpamm Oaraxa, KOTOpbIid Bbl OepeTe ¢ COOOM.

CyoHOYTOYKH

CyOHOYTOYKH — OCOOBII KJIACC MOOWJIBHBIX KOMITBIOTEPOB,
npeIHa3HAYCHHBIH JIJ151 JTIOEH, KOTOpBIE MPEANOYUTAIOT YCTPOK-
CTBa C MJIBIMH pa3MepoM U BecoM. ['abaputhl Takux [TK MeHb-
ute oucra popmara A4 (puc. 2.5).

2 [IoK-CTaHuus — crienmabHas MPHCTaBKA IS HOYTOYKa, Ha KOTOPOH pacronoKeHb!
JIONOJIHUTEIIbHBIE IIOPTHL U PA3bEMBI, a TAKXKe oNTHuecKuil npusoa. OHa npeHasHa-
qaeTcs JUTs pacIIipeHnst (PyHKIMOHAIBHOCTH MOOWIFHOTO KOMITBIOTEPA.



Puc. 2.5. CyOGHOYTOYK

KomrmakTHOCTh 00yCIIOBHIIIa HEKOTOPBIE HEJOCTATKU CYOHOYT-
OYyKOB:

* Hey0OCTBO B padore;

* HU3Kasl MPOU3BOAUTETLHOCTD;

* BBICOKAsi CTOUMOCTb.

W3BecTHO, uTO YeM Oosibllie HOYTOYK, TeM yIoOHee 3a HUM
pabotarts. CieoBaTeIbHO, YeM OH MEHbIIIe, TeM CIIOKHEee C HUM
yrpaBisaThcsi. C OIHOW CTOPOHBI, CyOHOYTOYKH MO3BOJISIIOT BhI-
TIOJTHSATh Pa3JINYHbIE OMEPaIUH JaXKe B CAMBIX CTECHEHHBIX YCJIO-



BUSIX, HO C JIpyrod — AejaTh 3T0 He Bcerga komdoptHo. [Tpo-
W3BOJUTEISIM TIPUXOAUTCS YMEHBIIIATh KJIABUATYPY, U C HETIPH-
BBIYKU BBI IIPOCTO MOXKETE HE TONA/IaTh M0 HYKHbIM KJIABHIIIAM.

Bmecto ceHcopHoii nmaHenu (rmogpoOHee O Heil paccKazaHo
B . 3) MHOI/IA MCHOJIB3YEeTCsl CHEIUATbHBI MUHH-IKONCTUK
(TpeKIouHT). YIIpaBIsATh C €r0 MOMOIIIBIO YKa3aTeIeM MBIIIN Me-
Hee yJ00HO.

B cBs13u ¢ Tem uTO B CyOHOYTOYKaX UCTOMb3YIOTCSI MUHUATIOP-
Hble KOMITOHEHTHI, OBICTPOJIENCTBIE TaJaeT. 31ech, KaK U B CITy-
Yae C TOHKMMH 1 JIETKUMHU HOYTOyKaMU: €CIT YCTaHOBHUTh KOM-
TIOHEHTHI C BBICOKUM OBICTPOJICHCTBHEM, TO, BO-TIEPBBIX, KOPITYC
KOMITbIoTepa OyJIeT CHITBHO TPEThCsl U, BO-BTOPBIX, BpeMsl pado-
ThI OT AaKKYMYJISITOPA 3HAYUTEIbHO YMEHBIIUTCS (Beb OaTapeii-
KU B CyOHOYTOyKax Takke MaJICHbKHE).

B 11e710M Ha KOMIIBIOTEpaX TaKOTO KJIacca MOKHO BBITIOIHSATh
OOJIBIIMHCTBO 33/1a4. Bl 6e3 mpobieM Hameuaraete JOKyMEHT,
nopaboTaeTe ¢ NMEKTPOHHBIMU TaOJIUIIAMH, ITOCMOTPUTE KUHO,
TIOCITyIIIaeTe MY3bIKY, IMOJKOPPEKTUPYETe PUCYHOK B Tpacdude-
CKOM pefakTope i 3aiaere B IntepHer. [lourpars xe B Tpex-
MEpHbIE UT'PBI BPSiJL JIM YAACTCA. 3alyCTUTh UX, KOHEYHO, MOKHO,
OJIHAKO CKOPOCTh padOTHI OyJET ajeKa OT ujaeaa.

Yro Kacaercst CTOMMOCTH, TO 3/1eCh, TIOKAJTYH, Bce MOHSATHO.
KoMIoHeHTBI, 3aHuMaloIe Majlo MeCTa, BCerja CTOST 0poxke
«HOPMaJTbHBIX» AHAJIOTOB, J]a U pa3padO0TaTh KOMIAKTHBIN /-
3aifH KOMITBIOTEPA HECKOJIBKO CIIOKHEE.



IL1anmeTHbIe HOYTOYKH

[TnanmerHsie HOYyTOYKM (Mu Tablet PC, B Hapone — «Tabner-
KW») PUCYTCTBYIOT Ha PhIHKE JIOBOJIbHO JaBHO. MIX MOXHO pa3-
JeJIMTh Ha JIBa Bja. [1epBbIid BRINJIAIUT KaK HOYTOYK Oe3 KJIaBu-
aTypsl (puc. 2.6). Bcsl ero HauMHKa BCTPOEHA B 9KPaH, a yIpas-
JIeHUE TTPOU3BOJUTCS C MOMOIIBIO CTHITyCa >.

Puc. 2.6. [1nanmeTHsii HOyTOyK

Tonmmua KOMITBIOTEPA 9TOro BHa TaKad JKC, KaK U Y 0ObIY-

3 CTI/IJIyC — HeOoJIbIIIas TIACTUKOBAS YKa3Ka, I[Mo3BOJIAI0Iaa pa60TaTI) C CEHCOPHbIM
9KPpaHOM, HE IOBpEXKAasd €ro.



Horo HoyTOyka. Ha mnanmernsie 1K ycranaBnmBaeTcst mosiHo-
[IeHHAasl ONePaIlMOHHAs CHCTEMa, TaK 4To MpolsieM ¢ padoToil B
NPUBBIYHBIX MTporpammax He Oyner. Kak mpaBuio, «rabneTku»
NOIEP/KUBAIOT BCE COBPEMEHHBIE CTaHJAPTHI CBA3U. Kpome To-
0, K HIM MOKHO TMOJKJTIOUYUTh OOBIYHBIE KJIABUATYPY U MBIIIIb.

Bmecre ¢ TeM NO3MIMOHMPOBAHUE TAKKUX KOMIIBIOTEPOB CIie-
rupuyHo. OHU TOAOUIYT JOASIM, KOTOPBIM HEOOXOIUMO YacTO
pucoBaTh OT PyKH. JlesaTh 3TO CTUITYyCOM Ha CEHCOPHOM JKpaHe
HAMHOT'O IIPOILE, YEM C TIOMOIIBI0 MbllK. Ha mulaHimeTHsIx HO-
yTOyKax ynmoOHo paborars B VIHTEpHETe, Koria Bbl HAXOAUTECH
B IIyTH.

Bropoit Bun mianmerHslx ITK vmeer cymecrseHHoe omiu-
YyKhe OT MEPBOr0 — 3TO MPUCYTCTBUE MOJHOLEHHOM KJIaBUATY-
pbl. Takoil KOMITBIOTEP HA3BIBAIOT HOYTOYKOM-TpaHC(OpMEPOM
(puc. 2.7).



Puc. 2.7. Hoyt6yk-Tpancdopmep

[To GombiIOMy CcueTy 3TO OOBIYHBIA HOYTOYK, OCHAIICHHBIH
CEHCOPHBIM 9KPaHOM M CTHITycOM. HeynuBuTebHO, 9TO yCTpOu-
CTBA TAaKOIr'0 BHJA MOJIb3YIOTCS OOMbIIEH MOMYISIPHOCTBIO, YeM
IUIAHIIETHBIE KOMITBIOTEPBI 0€3 KJIaBUATYPBI.

Pabotast 3a HOyTOyKOM-TpaHcopMepoM, Bbl OTHUM JIBUKE-
HHEM PYKHU TIPEBpaTUTE €ro B «TaOJIeTKy» Onaroaps Crieriiaib-
HOMY ITOBOPOTHOMY MEXaHHU3MY, KOTOPbIM 0OOpYJOBaH 3KpaH.
On MoxeT noBopaunBarbes Ha 180° (1ociieiHee MOKOJIEHUE — Ha
360°) u cknaapiBaThcs Ha KiaaBuarypy. Ilocne Takoil oneparmu
OpHEHTAIMsI 9KpaHa OOBIYHO MEHSIETCS] Ha TIOPTPETHYIO.

DYHKITMOHATBHOCTh «TabNIETOK» BTOPOTO BU/IA HAXOMUTCS Ha
OIHOM ypOBHe ¢ OM3Hec-HOyTOyKaMu, a BOT UX CTOMMOCTh Ha-



MHOTO BBIIIIE, TaK KaK TMOBOPOTHBI MEXaHU3M U CEHCOPHBIN
9KpaH TpeOyIoT JOMOMHUTENbHBIX 3arpar. VHorma pasHuiia B
LEeHe Mek/1y OOBIYHBIM OM3HEC-HOYTOYKOM BBICIIETO IIEHOBOIO
auarnazoHa u xopouM Tablet PC cocraBiisieT HECKOJIBKO CO-
TeH joyutapoB. Eciu BH pemute puodperath MoOMIbpHbIN [TK
9TON KaTeropvu, TO MOAyMaiTe, HYXKHbI JIU BaM JOMOTHUTEb-
Hble (DYHKIIUU B BUJIE CEHCOPHOTO KpaHa.

UMPC

Ao6pesuatypa UMPC pacimdgpoBsiBaetcs kak Ultra Mobile
Personal Computer, 4To B miepeBojie O3HAYAeT «yIbTPaMOOUIIb-
HBIil NEPCOHAJIBHBI KOMIIBIOTEP». DTO COBEPILIEHHO HOBBIN
KJIacC yCTpOUCTB. MiMes HaUMHKY MOYTH KaK Y TTPUBBIYHOTO HO-
y1Oyka, BHemiHe UMPC HanmomuHaeT KapMaHHbIA KOMIIBIOTED
(KIIK) Heckompko OobIIero pasmepa u Beca (puc. 2.8).



Puc. 2.8. YinprpamoomnsHbii [TK

IIpumeuanue

Brnepgeie o UMPC 3aroBopuwu B 2005 romy.
Pa3BuTHie TeXHOIOrUI JOCTUIIO TAKOTO YPOBHS, YTO CTJIO
BO3MOXHBIM pa3MellleHHe CTaHJapTHBIX KOMIIOHEHTOB
HOYTOYKa Ha MUHMMAJIbHOM 1utommaau. Becror 2006 roma
KoMmMaHus1 Samsung nipeactasuia nepssiii UMPC.

Ilocne »rtoro mnocnepoBan aHoHC Sony UX-180P-
Bepcust UMPC wu3BectHON sinoHckod kommaHuu. OHa
pelmmmaa He clefoBarb pekoMeHpgauusaM  Microsoft B
OTHOLIEHUM TaKUX YCTPOWCTB, M B pe3yjibrare ee



UMPC ouumanbHO CUMTAETCS YEM-TO BPOZIE MAJIEHBKOTO
cyOHOyTOYyKa. B Oymymem, BeposTHO, 00e KOpHOpaIrun
HPUAYT K €JMHOMY CONIAILEHUIO.

Pemmia He ymyckaTb STOT pBIHOK M KOMIIAHMSA
VIA. Ee mnpoueccopp C7 u C7-M (MoOwibHast
BEpCUsl) HE MOJIb3YIOTCSI OCOOBIM CIPOCOM M3-3a HU3KOH
MIPOU3BOJUTENILBHOCTH 0 CPAaBHEHMIO C aHaJoraMu Ha
ocHoBe uurnoB Intel. Bmecre ¢ Tem ynpTpamMoOuIIbHBIE
niporieccopbl VIA xapaktepusylorcs MaIbIMU pa3MepaMu 1
OYEeHb HU3KMM TEIUIOBBIIEIEHHEM. DTO JeJlaeT UX BechMa
HeruioxuM peenuem st UMPC.

Ceoit UMPC mnpencrasuna takxke pupma ASUS. Ee
YCTPOWCTBO COOTBETCTBYET BceM TpeOoBaHusM Microsoft.
[IpencraBnsgercss, 4to B OygylleM CIPOC Ha TakKue
KOMIbIOTEppl OyaeT pactd. He wuckiIoyeHo, 4TO OHM
BBITECHAT caMble (pyHKIMOHAIBbHBIE KITK.

Ha UMPC o00blYHO yCTaHOBJIEHa MOJHOIIEHHAs CHCTEMa
Windows. OpHako paGoTaTh ¢ TAKMM KOMITBIOTEPOM HECKOJIb-
KO MPOOJIEMATUYHO M3-32 MAJIBIX Pa3MEpOB KJIaBUATYPBI JTHOO
ee OTCYTCTBUS. B KauecTBe MBI UCTIONb3YETCS] TPEKIIOUHT, a
takxke cturyc (UMPC ocHalleH CeHCOpHBIM 9KPAHOM).

Becbma pagyer, 4ro IPOM3BOAWTENM YCTaHABIMBAIOT B
UMPC nipotieccopsl (peub UIET O BEPCUSAX C CaMbIM HU3KUM
TETUIOBBIICIEHEM W SHEPrornorpediieHneM), a Takxke Ipyrue
KOMITOHEHTBI OOBIYHOrO HOYTOyKa. B pesynbrare ycrpoiicTBa
9TOTO KJIacCa 3HAYUTENIBHO ONIEPEXKAIOT I10 CBOUM XapaKTEPUCTH-
kam KIIK. Bbl gake cMoxeTe urpath Ha HUX B UTPBI, MpaBa, 00



ynoOCTBE 3TOro Mporiecca FOBOPUTH HE TTPUXOAUTCS.

s obmenus ¢ BHemHUM MupoM UMPC ocHammaior coBpe-
MEHHBIMHU CTaH/IAPTaMM CBSI3U (B YaCTHOCTH, TIOJICPIKKON Oec-
MIPOBOJIHBIX CETEN), a TAKXKE pa3beMaMM, YEPe3 KOTOPble MOKHO
MOAKJTIOYUTH Pa3UYHbIE YCTPOMCTBA BPOJE BHEILIHETO OINTHYE-
CKOTO MIPUBO/IA, KJIABUATYPbI, MBIIIIY, IPUHTEPA, CKAHEPA U T. 1.

UMPC nonxonur e0BOMY Y€JIOBEKY B KauecTBE (DYHKIIU-
OHAJILHOTO OpraHaisepa. B kpaiiHeM ciiyyae Takoi KOMITbIOTep
CMOJET BBICTYIUTh AJITEPHATUBONM OOBIYHOMY HOYTOYKY. OntHa-
ko noka UMPC uMeroT CyliecTBeHHbIM HEIOCTATOK IO CpaBHE-
Huio ¢ KITK. MakcumanbHoe Bpemst aBToHOMHOM padotst UMPC
coctaBiisieT 2-3 yaca, Toraa kak KITK pa6otaior 6e3 nmogzapsii-
KM HaMHOTO iofibitie. HecoMHeHHO, B OyyIleM 3TOT MoKa3aTeb
Oy/IeT yIyqInaThCesl.

3amuineHHble HOYTOYKH

[Mocnemunii kaacc mooupHbBIX [1K, 0 KOTOpOM 1 XOTen Obl
pacckazaTb, — TO 3allluIleHHble HOYTOYKH (puc. 2.9).



Puc. 2.9. 3ammuineHHsiil HOyTOYK

WX BBIITyCKOM 3aHMMAETCsl OrPaHUYEHHBIA KPYT POU3BOIU-
TeJiel, caMblil U3BECTHBIN cpeid KOoTophix Panasonic.

['maBHas 3ajaua TaKMX KOMITBIOTEPOB — BbIAEP:KUBATh MAKCH-
MaJIbHBIE HArpy3KH (Hampumep, nonajgaHue Biard, (puzndeckoe



BO3/ICHCTBUE) B JIIOOBIX YCJIOBUSIX. «3amac MPOYHOCTH» 3ally-
1eHHBIX MOOWIBHBIX TTK Oosbliie, yeM OOBIYHBIX.

3anuIineHHbple HOyTOyKW TpeHa3HAYEeHBI JIJIs UCTIOJIb30Ba-
HUS B CaMbIX 3KCTPEMAJIbHBIX YCJIOBUSX. DTO MOTYT OBITh Kak
pa3IMYHbIe SKCIESUIIH, TaK U BOCHHbIE JIEHCTBUSI.

Croumocts MOOWIBHBIX 1K 3TOro Kjacca HaMHOIO BBIIIIE,
YTO CBSI3aHO C UCMOJIb30BAHUEM 3AIMTHBIX MATEPUAIOB U TEX-
Hojtoruii. [IpumMeHeHne TakMX HOYTOYKOB CTONb CIIEIU(PUUHO,
YTO MX YaCTO JIeJIaloT Ha 3aKas3.

Kakoii HOyTOyK BbIOpaTh

Wrak, kakoi xe moowibHbil [TK crnenyer BoiOpats? Eciu Bam
HEOOXOMM HOYTOYK ISl BBITIOTHEHUSI HECJIOKHBIX O(PHCHBIX 3a-
Jad (Bpoje Habopa TeKcTa, 0OpadOTKH JIaHHBIX B JIEKTPOHHBIX
TaOnuIax WM rovcka uHpopmanuu B MIHTEpHETE), TO BIOIHE
NoZIONIeT OIKETHBIA KoMIbloTep. Kpome Toro, oH craHeT Hau-
JIYIITUM BHIOOPOM, €CITU BBl CTECHEHBI B cpejicTBax. Ero yHK-
LIMOHAJIBHBIX BO3MOKHOCTEM XBAaTUT JJIsI OOJBIIMHCTBA 3ajady,
BBITNIOJTHAIEMBIX Ha OOBIYHOM HacTojbHOM TTK.

Ecnmu xe BaM HyXHa JONOMHUTEIbHAsA (DYHKIIMOHAIBHOCTD,
Takas Kak Mo[iepkKa HauOoJiee pacipoCTpaHeHHBIX CTaHAap-
TOB OECIIPOBOJIHBIX CETel, BO3MOXHOCTD 3aIMCH JUCKOB JTIOOBIX
THUIIOB, BCTPOEHHAas1 Kamepa JJisi BUJCOKOH(pEpEeHIIM, TO UMeeT
CMBIC]T OOpaTUTh BHUMaHUE Ha OM3Hec-HOyTOyKH. Mory Takxe
MIOPEKOMEHIOBaTh WX MPHOOPETCHUE BMECTO OIOIKETHBIX MOJIC-



JIel, ecJi MO3BOJIAIOT cpeacTBa. MoouipHble [TK On3Hec-kacca
UMEIOT OOJIBIIYIO TTPOM3BOIUTEILHOCTD, MEHBIIINI BEC, JOJBIIE
padoTaloT OT akKymyJsitopa. [Ipe3eHTade bHbI BHEITHUNA BUT
TaK)Ke OKaXeTcsl BeCbMa MPUSATHON 0COOEHHOCTBIO.

BuiOupast 11 toma v oprica KOMITbIOTEp, KOTOPBIA BBl HE
cobupaeTech HOCUTh ¢ COOOH, 0OpaTuTe BHUMaHKE Ha MYJIbTH-
MequiiHble HOyTOYKH. BooOiie, Takas cucremMa BIOJHE MOXKET
3aMEHMTH TIOJHOLIEHHBI HACTOJIbHBIN KoMITbloTep. Ee pasmeps
BEJIUKM TIO CPABHEHUIO C APYTMMHU HOYTOYKaMH, OJJHAKO MEHb-
I1e, 9eM y OOBIYHBIX KOPITYCOB, KOTOPbIE YCTAHABIMBAIOT HA TOJI.
BbI cMOkeTe pacnonokUThCS BEYEPOM B JIIOOMMOM Kpeciie C HO-
yTOyKOM M mooodmiatbcsi B IHTepHETe WM MOCMOTPETh KHUHO
(4TO, KCTaTy, JieNaTh BecbMa yIOOHO W M3-3a MMPOKodopMar-
HOT'O 9KpaHa, KOTOPhIi Bee varte ucronbdyercss B DTR-HOyTOY-
Kax).

[TpeanoyTUTEeIBHO OCTAHOBUTH BHIOOP HA TOHKOM U JIETKOM
HoyTOYyKe (i tuianmerHoM [1K, ecmu Toro Tpedyer crienmdu-
Ka BBITIOJTHSAEMBIX 3a]a4), €CJIM Bbl YACTO HaXOAUTECh B IOPOTE.
ITU KOMIBIOTEPHI B IIOJTHON Mepe OIPaB/bIBAIOT HA3BAHUE «MO-
ousnbHble». Kak npaBuiio, oHu 001aa10T (PyHKIIMOHATBHOCTBIO
OM3HeC-HOYTOYKOB, MMesI TIPH STOM MEHbIINE pa3Mepsl. Bpems
UX aBTOHOMHOU paOOThl HE HUXKE, YeM Y OOJIBIIMHCTBA PACIIPO-
CTPAHEHHBIX MOJIEJICH.

Yro KacaeTcs 3alMIIeHHbIX HOYTOYKOB, TO, MoJlarai, Takue
KOMITBIOTEpPBI OyAyT MOKYIAaTh MOJb30BATENH, KOTOPbIE 3HAIOT,
YTO MM HEOOXOOVMBI JOTOJHHUTEIbHBIE BO3MOXKHOCTH, MPEo-



CTaBJIAEMBIC 9THUM KJIACCOM.



I'naBa 3
/3 yero cocTouT HOYTOYK

HeomnbITHBIN MONTB30BaTENh PACCMATPUBAECT KOMIBIOTEP Kak
OYeHb CIIOKHOE YCTPOMCTBO, KOTOPOE 3aIIPOCTO MOXKHO TIOBpE-
JWTH TIPY HeaKKypaTHoM obOpaiiennu. OTyactu 310 BepHo. B pe-
3yJIbTaTe HEOPEKHOTO OTHOIICHUSI MOXKET CJIOMAThCs Iaxe ca-
MOe 3alUIIIEeHHOE ¥ HaJJe)KHOE YCTPOUCTBO. MHOroe 3aBHCHT OT
CTerneHn HeOpEeXHOCTU — 3TO TIOHUMAET KasKJIbIH.

BriepBble nMest 1710 ¢ KOMIBIOTEPOM (HEBAKHO C KaKUM —
HACTOJIBHBIM WJT MOOWJIBHBIM), TIPEK/Ie BCETO HEOOXOIUMO 13-
0aBUTHLCS OT CTPaxa, YTO €ro MOXKHO cIoMaThb. [IoToM Hy)HO 13-
0aBUTHCS OT CTpaxa, YTO KOMIIBIOTEP — 3TO UTO-TO TAKOE CIIOXK-
HOE, C YeM HUKOT/a He TIoMyuuTcs pazodparbesi. He BonHyiiTech,
pazo0paThesi ¢ KOMITBIOTEPOM MOXHO. Yke 30 JIeT OH coBepIIeH-
CTBYeTCsI, 9TOOBI CTaTh O0JIee MOHATHBIM CaMOMY OOBIYHOMY Ye-
JIOBEKy. B 3TOM OTHOIIIEHNU ¢ KakAbIM TOIOM KOMIIBIOTEp BCe
Omke K ujeany.

OnHako coMaTh KOMIbIOTEp (MM HOYTOYK) AEHACTBUTEHLHO
MoxHo. [IpaBna, eciv Bl He Oyzere OUTh €ro HoramMu, OpocaTh
B HEro KaMHH, CTPEJIATh U3 MyJieMeTa, TOMUTh B BAHHOM, BHIOpa-
ChIBaTh U3 CaMOJIeTa, 3aMycKaTh B OTKPBITHIA KOCMOC, TO BEpO-
SITHOCTh TIOJIOMKHU TI0 Balllell BUHE CHU3UTCS HA HECKOJIBKO TIO-
PSITKOB.

WcnopTuth KOMITBIOTEp, HAKaB HE TY KHOIIKY, TAKXKe JJOBOJb-



HO CJI0kHO. COBpEMEHHBIE ONEPALIMOHHBIE CUCTEMBI (ITPOrpaM-
MBI, KOTOpPbIE YIIPABJISIIOT BCEM KOMITBIOTEPOM) UMEIOT OUEHb BbI-
COKYIO CTETIeHb 3allIUThI OT CTyYalHON ONIMOKH, 3 HEYasTHHO BbI-
MOJTHEHHYIO OIEPalIO MTPAKTUYECKU BCErAa MOKHO OTMEHUTb.

YrtoObI JTydllie MOHUMATh KOMIIBIOTEP ¥ MEHBIIIE ero OOSIThCS,
HE JIMIITHUM OyJeT pa300parhbCsi, YTO HAXOMUTCS Y HEro BHYTPH.
DTO OMOKET He TOJIBKO MOHSATh MPUYMHY HEPAOOTOCMOCOOHO-
CTH TOW MJIM MHOW TIPOTPaMMBbl, OTCYTCTBHUSI KAaKOU-TMO0 (PyHK-
UK, HO ¥ BBIOpATh MPU MOKYIKe OoJiee TOIXOASAIINNA KOMITbIO-
Tep, ONPENENIUTb, 32 UTO CJIEIYET IJIATUTh IEHbIH, a 32 YTO HET.

Hanee OyayT omnMcaHbl KOMIOHEHTH HOYTOykoB. OHM He
CWJIbHO OTJIMYAIOTCS] OT KOMIIOHEHTOB, KOTOPBIE YCTAHABJIUBAIOT-
Cs1 B HACTOJIbHbIE KOMITBIOTEPBI, HO HECKOJIBKO CEPbE3HBIX Pa3iiu-
YUU BCE K€ ECTb.

IIpoueccop

O npoueccope (puc. 3.1), HECCOMHEHHO, CIIBIIIAIN BCE MOJIb-
30Bated. MHOIrve 3HaI0T, YTO €r0 OCHOBHOE IpeJHa3HaYeHue
— cymuTath yncia. Tak, cOOCTBeHHO, U ecTb. Ecim oTOpocuTth
(popmasibHOCTH, OCHOBHAsA 3a1a4a npoueccopa (nim LT — nen-
TPaJbHOTO MPOLIECCOPA) 3aKJI0YAETCS B CIIOKEHUU JBYX UYHCEIL.
Yem ObIcTpee OH 3TO JEJIaeT, TEM BbIILE CKOPOCTh BHIUMCIICHHUS.
HeMHOro KOHKpeTU3MpOBaB TOT MPOLIECC, OTMEUY, YTO B OIUH
MOMEHT BPEMEHH IPOMCXOIUT CIIOKEeHUe Oosiee NBYX 4YHcel, a
Takke 00pabOTKa MHOXECTBA JAPYruX AaHHBIX. COBOKYITHOCTb



9THUX onepaunﬁ Ha3bIBACTCA TAKTOM.

Puc. 3.1. IIpoueccop

CkopocTb paboTHI IpoIieccopa ONMpeeseTCs TAKTaMHU U KO-
JINYECTBOM OIepaluii, KOTOpble OH MOXET BBIITOJHUTh 34 OUH
TakT. Yem OoJbllle TeX W APYTrux, TeM Oosee OBICTPHIM MOXKHO
cuurars LII1. HaepHoe, MHOTME CllblIamy npo «TAaMHCTBEHHBIE»




Merarepiibl U rurarepiibl. Tak BOT, OJJVH repI] COOTBETCTBYET OfI-
HOMy TakTy. MIToro nomyuaercsi, 4To Merarepl — 3T0 MUJUIMOH
repi (TakToB), a rurarepii — MuuiMapi. KoamuectBo TakToB, Bbl-
TIOJIHSIEMBIX 32 OJHY CEKYH[y, Ha3bIBa€TCsl TAKTOBOW 4aCTOTOM
nporieccopa. YeM oHa Bblilie, TeEM ObICTpee padoTaeT MpOoIIECcop.
OnHako B mocyesHee BpeMsi ckopocTb padoTst LT yBenmnunBaoT
HE TOJIBKO 32 CYET YacTOThI, HO U 32 CYET KOJIMYECTBA OINEepaLHid,
BBITIOJIHSIEMBIX 32 TaKT. [I[pUuMHbI 3TOro JOBOIBHO MPOCTHL. Yem
BBIIIIE TAKTOBASl YaCTOTA, TeM ObICTpEe HYKHO MEPEeKII0UaThCs
TPAaH3UCTOPaM (U3 HUX COCTOUT MPOLIECCOP). DTO, ECTECTBEHHO,
BBI3bIBAET BbIJIEJICHUE TEILIa, TOITOMY COBPEMEHHBIE ITPOLIECCO-
PbI IPUXOIUTCSA OXJIAXJATh PA3TUYHBIMU criocobamu. it HOyT-
OyKOB 3TOT IIapaMeTp uMeeT 0co0oe 3HAUeHHe, TaK KaK W3JIUIII-
HMI1 HarpeB KOpITyca 1 Jpyrux KOMIIOHEHTOB, KOTOPbIE HAXOASAT-
cs1 oueHb Omsko K LI, mpuBoaut k ux 6sicTpomy usHocy. Kpo-
Me TOr0, HarpeB BbI3bIBAET JOMOMHUTENIBHOE IOTpeOIeHUe IHEP-
TUU. A eciy BCTIOMHUTb, YTO HOYTOYK MOXKET padoTarh OT aKKYy-
MYJIATOPA, TO STOT BOIPOC BCTAET OCOOEHHO OCTPO.

NMeHHO Mo 3TOM NMpUYMHE TMOchenHue 3—5 JieT it HOYT-
OyKOB pa3palaThIBalOTCs CrielrajibHble Tporieccophl. PaHbiiie B
MOOWMJTBHBIX KOMITBIOTEPAX HUCTIOMb30BATIMCH MPAKTUIECKH TaKHe
xe LII1, kak B HacToNbHBIX crcTeMax. OJJHAKO Ternepb OCHOBHbIE
NPOU3BOAUTENN BBIMTYCKAIOT CIIEIMATU3UPOBAHHbIE BEPCUM 1S
HOYTOYKOB.

EcTp elie HECKOJIBKO XapaKTEPUCTUK MPOIeccopa, Crocod-
HBIX OKa3aTh CEPbE3HOE BIMSHUE HA CKOPOCTb U MPOAOJIKUTEb-



HOCTb paboThl camoro HoyTOyka. B mocnenHee BpeMst akTyasib-
HBIM CTaJI TAKOW MapameTp, KaK KOJIMYECTBO szaep. Panbine Bce
LIT umenn ogHO AAPO. ITO 03HAYAIIO, YTO IIPOLIECCOP MOT BbI-
TIOJIHATH TOJILKO OZIHY 3ajady B €IMHUIly BpeMeHu. Teneps cra-
JIM IOCTYIHBI JBYX— 1 YEThIpEXbsIIEPHBIE BEPCUH. [11151 onepanu-
OHHOU CUCTEMBI ABYXbSIEPHBIN IIPOLIECCOP MPEICTABIAETCS KaK
aBa He3aBucuMBIX LII1. Tak oHO 1 ecTb: (hOpMaNBHO IIPOLIECCOP
C IBYMS fiipaMy — 3TO JjBa OOBIYHBIX MPOLIECCOPa B OIHOH yma-
KOBKE.

IIpumevanne

[lepBoit KOMmaHWeW, TMpeACTABUBIIECH HACTOSIIUNA
MOOWJILHBII ITPOIIECCOp, CTala aMmepuKkaHckas Transmeta.
10T MTPOITYKT TIOJTY M Ha3BaHME Crusoe.
WNuxenepsl  (pupMBl  COCPENOTOYMIIN  yCHIIMS HE Ha
npousBoguteabHoct LI, a Ha ero TepMaibHBIX
XapakTepucTHKax. B pe3yipraTre HOBBIA IPOLECCOP
HarpeBajics ¥ TPaTW SHEPruM aKKyMYJSITOPOB MEHbILIE, a
HOYTOYKH Ha €ro OCHOBE padOTaJv JIOJIbIIIE.

Ilozxke mosBuiacs Transmeta Efficeon. Dto III
HOBOTO TTOKOJIEHWS, KOTOPBIM MMeN JIydlllde TOoKa3aTean
Kak B IUIaHe OBICTPOTH JICHCTBHMS, TaK M B IUIAHE
sHepronorpednenus. OIHAKO KOMIAHHWS CHavajga He
CMOIVIa YAOBJIETBOPUTH CIPOC HA HEro, a MOcje UHTEPEC K
9TOMY TPOLIECCOPY CHaJl.

IMepBeii  MOOWIBHBI — mporieccop oT Intel  Obur
npencrasied B Hauase 2003 roga. OH noy4yus1 Ha3BaHUE
Pentium M. He yryOmsisich B TeXHUUECKHE MOAPOOHOCTH,
OTMeuy, YTO 3TOT MPOLECCOP MPEACTABIIsT COOON HEeKHid



cum6buo3 Pentium III u Pentium 4 (koTopble OYeHb
CWIBHO OTJIMYAIOTCSl Apyr oT Apyra). Kpome Ttoro, Intel
BOCIIOJIb30BAJIACh HEKOTOPBIMU UJIEAMHU, PEATM30BAHHBIMU
npu cozganuu rnporeccopoB Transmeta Crusoe u Efficeon.

Komnanuss AMD (BTopo#i 0 BeJTMYMHE TPOU3BOIUTEIL
IIPOLIECCOPOB) TIOKA YTO MEHEe YCIElHAa Ha PpBIHKE
HOyTOyKOB. Ee mocnennue moOwnbHblie LI1 B menom
OYEHb HEIUIOXW, HO B IUIAHE TEIUIOBBICIEHUS U
sHepromnoTpeOyieHns: xyxke mporeccopoB Intel. 3aro
IIPOM3BOJUTENIBHOCTD ITpoueccopoB AMD Haxomutcss Ha
JOBOJIBHO BBICOKOM YPOBHE, a LIEHbl HHUXKE, YeM Yy
koHKypeHTa. [lo sroii npuunne HIT AMD uame moxHO
BCTPETUTD B OIOKETHBIX HOYTOYKaXx.

JlaBaTh COBETHI, UTO BBIOpaTh: HOYTOYK C rnporeccopoM Intel
wm AMD - g e Oyny. [Iporieccopbl 00enx KOMIaHWA NUMEIOT
KaK CHJIbHBIE, TaK M cj1adble CTOpoHbl. OmHaKo Oosiee pacrpo-
crpanensl LI1 ot Intel. 910 KpynHenmumii B Mupe Mpou3BOAU-
TeJb MPOLIECCOPOB, IOTOMY HEYIMBHUTENILHO, YTO HA PHIHKE HO-
yTOYKOB OH Tak’ e NepBblid. Ero mpogyKThl MOKHO BCTPETUTD B
HOYTOYKax BCeX pa3HOBHIHOCTEW: OT OIO/IKETHBIX JI0 CAMBIX J0-
porux OmsHec-mozene, a Takxke B DTR-, cyoHOyTOYKaX, M1aH-
metHex 11K u T. 1.

MooOusbHBIE KOMIBIOTEPHI € TIporieccopamu AMD meHee mo-
NYJISIPHBI, OIHAKO B MOCJIEAHEE BPEMS CIIPOC Ha HUX CTall pac-
TH, YeMy CIOCOOCTBYeT Oosiee HU3KAasi CTOUMOCTb, OTHOCUTETb-
HO HEIUIOXMe MOKa3aTe/lu TEIUIOBBbIAEICHUS 1 SHepronoTpede-
HHS M, KaK CJe[CTBHe, OoJiee MPOIOIKUTETbHOE BPeMsl aBTO-



HOMHOM pa®oThI. [Iporieccopbl 3TOM KOMITAaHWH Yallle BCEro MOX-
HO BCTPETHUTH B OI0JKETHBIX HOYTOYKaX, MOAEISX, 3aMEH STIOIIUX
HactosbHbIN [TK, MynbTMeMa— 1 UTpOBBIX HOYTOYKAaXx, a TaKxke
HEKOTOPBIX MOJIETISIX OM3HEC-HOYTOYKOB.

[Mpunumas pemenune o nokyrnke moownbHoro [1K, mpexe
BCero oOpariaiTe BHUMaHUE HA €O TAKTOBYIO YaCTOTY, a TaKXkKe
Ha TUN HKCHOJIb3yeMoro mporieccopa. Ha mMoMeHT HamucaHus
kHuru Intel mpejiaraer a1 HOyTOYKOB LIENyl0 JIMHEWKY U3
BOCBMHU MojeJfieit rporueccopoB: ot npoasunytor Intel Core 17
Extreme Edition no 6tomxerHoit Intel Celeron.

AMD, B cBOIO 0Yepe/ib, TAKXke MpejiaraeT yisi HOyTOYKOB Ha-
6op coux LIIT: ot mpoasunytoit cepurt AMD Turion X2 Ultra
Dual-Core Mobile Processors g0 cepuu, rpeiHa3HaYeHHON IS
OI0IKETHBIX HOYTOYKOB, — AMD Sempron.

Bri6op mporieccopa BO MHOTOM ONpeiesisieTcsl TeM, Kak Oy-
JIeT UCTIONIb30BaThCsl MOKYyMaeMblii HOyTOyK. Ecii Bbl coOupae-
TeCh 3aIlyCKaTh HA HEM KOMITBIOTEPHBIE UTPHI, TPEOYIOIIUE IKC-
TPEeMaJIbHO BHICOKOU MPOU3BOAUTEIHOCTH BHIYUCIUTEILHON CH-
CTEMBI, TO BaM MOTpedyeTcsi HOYyTOYK, KOTOPbIN OCHAITEH MpO-
neccopoM crapimmx mozeneil. Eciu ke Bbl cobupaerech IpocTo
nyTeniecTBoBaTh 1o MHTepHeTy, o0ImaThcst B CETU CO CBOUMU
JPY3bsIMU WJIH TOATOTABIMBATH KAKUE-TO JIOKYMEHTBI, TO MOJI0M-
JIeT HOYTOYK C TIPOIIECCOPOM OIOIKETHOU MOJIEITH.

IIpumeuanue

Honroe BpeMs MOBBILEHWE POU3BOAUTEILHOCTU
IIPOLIECCOPOB  NPOUCXOAWJIO  IIyTEM  HapallUBaHUS



TaKTOBBIX YacTOT. Amoresl 3TOT MeTO[ JIOCTUT C BBIXOJIOM
Pentium 4. Komnanus Intel cnenana craBky Ha 1O, 4TO
noTpeduTeNiell BechbMa 3aMHTEPECYIOT BBICOKHE ITU(PHI
yactot 3tux LII. Tak oHo u Bemio. [I1s yenoBeka, IIoXxo
paszOuparoiierocsi B Kommbiotepax, Pentium 4 2800 MI'i
BBIIJISITUT OoJiee TPUBJIEKATENIBHOW TIOKYNKOW (C TOUKHU
3peHUsI CKOPOCTH, HO He LieHbl), Heskesu AMD Athlon 1400
MI1.

OpHako M3-32 OCOOEHHOCTEW apXMTEKTYpPhI MPOIIECCOP
Pentium 4 HecwibHO omepexan Oojee MejJieHHble (B
miade vacror) LIIT AMD (Athlon, Athlon XP, a 3atem
Athlon 64), a wmHorma paxe orcraBan or Hux. Co
BpeMeHeM KomrmaHusi Intel oco3Hasna, 4To AasibHElIee
HapalBaHUe YacTOT He MPUHOCUT JOMKHOTO 3deKTa.
Kpome Toro, 6osee ObICTpbie TPOIECCOPHI HArpeBaJHCh
Obl OYeHb CHJIBHO. B pesymprare KOMmaHusi OObsBUIA
0 HAMEYeHHOM CBOpauMBaHMU Mpou3BojacTBa Pentium 4.
Ero mecro momxHel Obutn 3aHsTh LI Ha ocHOBe HOBOI
apxuTeKTyphl, Ha3BaHHOU Core. [lepBbIMU IBYXbsIIEPHBIMU
HIT Intel cramu Pentium D. Tlo cytu, oHu npeacrapisiim
co0Ooi aBa Pentium 4 B onHo# ynakoBke. [To3xe nosBUIHCH
6onee mporpeccuBHble Core Duo, a Temepb JOCTYIHBI
Core 2 Duo, r1aBHON OCOOEHHOCTBIO KOTOPBIX SIBJISIETCS
M3HAYAIbHASI OPUEHTAIS Ha JBYXbAJEPHYIO ADXUTEKTYPY.
Ceromns Bce mporeccopbl Core 2 Duo (kak MOOWJIbHBIE,
TaK ¥ HACTOJIbHBIE) UMEIOT MO JIBa SIApA.

ITyre AMD B HamnpaBieHUM CO3[JaHUS ABYXbSIEPHBIX
NpOLIECCOPOB  ObUI  HECKOJIbKO ~ MHBIM.  Kommnanus
NPOJEMOHCTpUpOBaia TiepBble oOpasipl Takux LIT ere



B arrycre 2004 roma. Xorsa oduUMaIbHO OHHM ObUIH
NPE/ICTAaBJIEHl HAa HECKOJBKO Henendb mno3ke Pentium
D, crenenr ux rortoBHocTM ObuUta Bbime. [lo ciyxawm,
Intel crpemunach Kak MOXHO CKOpee JaThb OTBET
KOHKypeHTy. PesynbraTroM criemku crana Oosiee HHU3Kast
npousBoauTesibHOCcTh Pentium D, nexenn y Athlon 64 X2 —
NIepBOTro IBYXbsiiepHOTO Npotieccopa AMD a1t MaccoBoro
MOTPeOUTES.

Yro 1aeT UCnosib30BaHUE ABYX— WM YeTbipexbsiaepHbix LII1?7
3TO MO3BOJISET 3aIyCKAaTh HECKOIBKO PECYPCOEMKUX 3a7a4 Ofi-
HOBpeMeHHO. [Ipryem kaxas u3 HuX OyIeT BBITOIHATHCS Tak,
Kak eci Obl OHa ObLJTa 3amyIleHa OHa.

Elle onHUM HeMaJIOBaKHbIM MapamMeTpoM SIBJISIETCS MaKCH-
MaJibHOE TerioBbieieHre. OOBIYHO MTPOU3BOAUTEIH MPOIIECCO-
POB PACKPBIBAIOT 3Ty XapaKTEpUCTUKY. UemM MeHbllle ee 3Haue-
Hue, TeM jy4dwe. Harmpumep, ana Turion X2 Ultra Dual-Core
Mobile Processors ypoenb TDP (Thermal Design Power — pac-
cerBaeMasi MOIITHOCTh WJIU TEIUIOBHIJIEJICHUE ), OLIEHUBAEMOU TIO
noTpedisieMol MOIITHOCTH, paBeH 35 Br. [To coBpeMeHHbIM Mep-
KaM 3TO JI0BOJIbHO MHOr0. OHako y AMD ectb cepus Sempron,
TDP kotopoi He Bbile 25 Br.

Yro kacaercsi mporieccopoB Intel, To MakcumasibHOE TETLIO-
BeieneHue ajs Intel Core 17 Extreme Edition paBHo 55 Br, nis
Intel Core 2 Duo Mobile Processor — 35 Br, a gig Intel Core
2 Solo — 5,5 Br. Kak Buaute, UCNoib30BaHUE MTPOLIECCOPOB Ce-
puu Core 2 3HAUUTETBHO CHUKAET SHEPronoTpedaeHue HoyToy-
ka. Kpome toro, mpomueccops! Intel cipoekTupoBaHbI TAKKM 00-



pa3oM, YTO MpU OTCYTCTBUM HArpy3KH Ha T WM MHbIE OIOKU
MIPOUCXOIUT UX OTKJTIOUEHHE. DTO MOMOTaeT YBEJIMYUTh BPEMs
ABTOHOMHOI1 paOoThl.

EcTb elnie HeCKObKO XapaKTEePUCTHK MPOLIECCOPOB, yKa3bIBa-
€MBIX [TPOU3BOUTENIEM, HO OHH HE UTPAIOT CTOJIb CYIIIECTBEHHOM
POJTH, KaK BBIIIIEONICAHHBIE.

OneparuBHasi NaMsITh

U3 nipeapiayiero pasziena A0/KHO ObITh MOHSITHO, YTO MPO-
LIECCOP — 3TO YCTPOKMCTBO, 00padaThIBAOIIEE JAHHBIE, KOTOPHIE
XPaHSTCA B MaMATH. B 3TOM mozapasienie Mbl IOrOBOPUM 00 Of1-
HOM W3 THUIIOB KOMITBIOTEPHOM MaMSITH — ONIePaTUBHOW MaMSITH,
wm O3Y* (puc. 3.2).

+ 03y - OIepaTUBHOE 3allOMUHaloIIee YCTporcTBo. Ha aHrmmiickoM s3bIke 3Ta ab-
OpeBuarypa 3ByunT kak RAM — Random Access Memory (Z0OCIOBHO MepeBOIUTCS
KaK «I1aMATh C TIPOU3BOIBHBIM JOCTYIIOM> ).



Puc. 3.2. Ilnanka onepatuBHOW NaMsTU

B 1945 rony amepukanckuit marematuk JIxoH ¢on Heliman
copMyJIMpoBal 1ECTh HPUHIMUIIOB, KOTOPBIE CTAJId OCHOBHBI-
MU IIpU CO3[aHUU KOMIIbIOTepoB. OJIMH U3 HUX I[JIACUT, YTO BCS
NaMATh B KOMITIOTEPE JI0TKHA OBITH TpeCTaBIeHa nepapxude-
CKH. DTO O3HAYaeT: 4eM ObICTpee MaMsITh, TEM €€ TOIKHO ObITh
MEHBIIE, B HEN JIOJKHBl XPAHUTbCS YaCTO MCIOJIb3yeMble JaH-
HBIE.

Camas OpICTpast IaMATh HAXOOUTCS HETIOCPEACTBEHHO B TIPO-
ueccope. HazpiBaetcst oHa peructpamu. B 3aBrcuMOCTH OT apxu-
TekTypbl LII1 KOJIM4eCTBO perucTpoB MOXET BappupoBaThcs. B
HUX XPAHSTCA T€ JaHHbIE, C KOTOPHIMU MPOLIECCOP MPOU3BOAUT
pasnmyusble onepauud. Clieayomen Ha iepapXu4ecKor JIECTHU-
IIe CTOMT K3II-TaMsATh. Tam XpaHUTCS HanOosee BOCTpeOOBaH-
Hasl uH(opMalys, KOTopasi OCTyNaeT U3 ONEPATUBHOW NAMSTH.

OnepaTvBHAs MaMsITh YCTAHABJIMBAETCS] B KOMITBIOTED B BUE
MOJ1yJIed, B IPOCTOPEYMH HA3bIBAEMbIX «IIJITAHKAMU» 32 Xapak-
TEPHBIN BHENITHUY BU/I. B HACTOJIEHOM KOMITHIOTEPE MOKET OBITh
OT OJIHOM /IO YeThIpeX TaKUX IJIAHOK, & B HOYTOYK MOXHO 100a-
BUTh TOJIBKO OfHY. Tenepb moroBopum Oosiee moapoOHO O TUTIAX
O3Yy.

IIpumevanne

Hanee 1o uepapxuu CJIEAYIOT KECTKHE JUCKHU
(mozpoOHee 0 HUX paccKa3blBAeTCsl HUKE B TOH IVIaBe).
O0beM mamsTH y HUX 3HAYUTESBHO OOJbIlEe, YeM Yy



O3Y. YrtoObl OLEHMTh MaclITaObl pPa3lIUyYuil, MpUBELY
MpUMepHble TU(PBl IS COBPEMEHHBIX KOMITBIOTEPOB:
ceropHs B aomantHeM [1K wim HOyTOyKe, MCHIONB3YIOMEM
cucremy Windows Vista/7, Kak NpaBuiiO, YCTAHABIMBAIOT
2—4 T'6aiit (o Merabaiitax, rurabaiitax u T. JI. MOAPOOHEE
yuTaiite B 171. 11) onepaTUBHON NamMsITH, a KECTKUE TUCKU
BMeraor 80-500 ['6aiiT napopmarum

Ha MoMeHT HanvcaHvst KHUTY B HOYTOyKaX MpUMEHsIeTCs J1Ba
tuma onepatuBHoy namsiti: DDR2 n DDR35. Panee mmpoko nc-
nosp3yemMasi namsath DDR yike ycrapena v Bbilnia u3 ynorpeone-
HUs. B TexHnYeckue nogipoOHOCTH UX PA3IUYMi Mbl BAABAThCS
He OyneM. Ckaxy b, uto mamsath DDR3 6onee coBpemenHa
U padoTaeT mpuMepHoO B jiBa pasa Osictpee DDR2. OnHako pas-
HUIIa MeX 1y HoyTOykamu ¢ mamAThio DDR2 u DDR3 npaktuye-
CKM He3ameTHa (KOHEYHO, €CJIM He CPAaBHUBATh YHUCTYIO CKOPOCTD
PabOTHI MAMSITH, KOTOPast PEICTABIISIET MPEX e BCEro TeOpeTH-
YECKUI UHTEPEC).

Ceituac Bce Oosbliie HOYTOYKOB (Kak M OCTaJIbHBIE KaTero-
pUM KOMITBIOTEPOB) MOCTENEHHO MEPEXOIsAT Ha UCIONIb30BaHe
DDR3. INamsars DDR2 cuuTaercst ycrapeBaioiyM TUIIOM U Ye-
pe3 ABa-TPH rojia UCUE3HET MOJHOCThIO. OIHAKO MPUHILIUITHAATb-
HO BBIOMpaTh MOOWIBHBIN KommbioTep ¢ DDR3 He cnenyer. Kak

5> DDR moket GbITb pacumgposaHo kak Double Data Rate — qBoiiHast mporyckHast
CrocoOHOCTh. Takoe Ha3BaHKE STOT THUIT MAMATH MOTYYMI U3-3a 0COOEHHOCTE!N pado-
ToI. DDR3 — 310 TpeThe nokonenue mamsatu DDR, kotopas, coxpasss oOmye mpuH-
el padoTel DDR2, 6bi1a MOIEpHU3MPOBaHA, YTO TIO3BOJIMIIO YBEJTMUUTH CKOPOCTD
paboTHI MAMSTH BIBOE.



yke ObLIO CKa3aHO, Pa3HUIIbl B CKOPOCTU BbI HE TIOUYBCTBYETE.

[o GompioMy cyeTy, Bce, YTO BaM HY)XKHO 3HaTh 00 orepa-
TUBHOM MaMSITH, — TUTI, KOTOPbII YCTAaHOBJIEH B BallleM HOYTOY-
Ke. DTO MPUHLUNHUAIIBHO, IOTOMY YTO BbI HE CMOKETE UCTIONB30-
BaTh IUIAHKY TAMSTHU ABYX BU/IOB B HOyTOYKe. OHM HECOBMECTH-
MBI IO TTapaMeTpaMm, M YCTAHOBKA HE TOTO TUTIa MOKET IPUBECTH
K BBIXO/ly U3 cTposi He Tonbko O3Y, HO 1 HOYTOYKa B IEJIOM.

Yuncer

B aTom moapazzene Mbl paccCMOTPUM HaOOpP YMIIOB, TIPUCYT-
CTBYIOIIMX B JTIOOOM COBPEMEHHOM KOMIIbIOTepe, KOTOPBIA Ha-
3bIBAETCSl YMIICET®, MM CUCTeMHasI JIOTUKA. YuriceT oTBevaeT 3a
niepeiady JIaHHBIX OT BCeX IMOJKIIOYEHHBIX YCTPOWCTB K IPOIIEC-
copy. OH MOXeT BKJIIOYATh OJMH WM JBa YMIa’, 3TO 3aBUCHUT
OT €ro CJIOXHOCTH WM KeJIaHus pousBonutesis. [1aBHOM co-
CTaBJISIOIIEH YUIICeTa SIBJISIETCS] MHUKPOCXeMa, Ha3biBaeMasi ce-
BEPHBIM MOCTOM.

CeBepHbIIi MOCT OOBIYHO TOZIEJIEH HAa HECKOJIBKO 3HAYMMBIX
OJIOKOB, OOecCIeunBaINIMX PabOTy pa3IMYHBIX YCTPOHCTB. B
YAaCTHOCTH, B HETO OOBIYHO BCTPAMBAIOTCS CJIEIYIOIIME KOMITO-
HEHTHI:

® CnoBo «umncer» 00pa30BaHO OT aHTJIMKCKOTrO chipset U MOXeT ObITh MEPEBEEHO
KaK «Ha0Op YHIIOB», <MUKPOIPOIIECCOPHBII HAOOP».

7 Ha phlHKe CepBepOB MOTYT BCTPEUATHCS I GOIIEE CIIOKHBIE UHIICETI, BKJIOUAIOLIIE
TpPH U 60JIee MUKPOCXEM, HO MBI He Oy/ieM MX pacCMaTpHBaTh.



* KOHTPOJUIEP MaMsTH — OTBeYaeT 32 OOMEH JIaHHBIMU MEK]1y
OIEPATUBHOU MAMSATHIO U IIPOLIECCOPOM;

* KOHTpOJLJIep rpadhuIecKoi IIIMHBI — OTBEYaeT 3a OOMEH JaH-
HBIMU C BUJIEOKAPTOH (O BUJIEOKAPTE PACCKA3bIBAETCS B CJIEIYIO-
HIEM TOJIpa3/IeNe);

* BCTPOCHHOE IpapuyecKkoe sApO — MPUCYTCTBYET TOJBKO B
CIIeIAJIbHBIX YuIiceTax (MOoIpoOHee O HeM pacCKa3bIBaeTCs B
CIIEAyIOIIEM Moapas3esie);

* KOHTPOJIJIEp MEKMOCTOBOM IIMHBI — CIYKUT JIJIs CBSI3U C
I0’KHBIM MOCTOM (€CJIA TAKOBOW IPUCYTCTBYET).

VIMeHHO OT CEeBEpPHOr0 MOCTA YMIICETa 3aBUCHUT, KAKOW THII
OIepPaTUBHON MaMSATH MOAJEPKUBAET Balll HOYTOYK.

IIpumeuanue

B cenrsa6pe 2003 roga kommnanuss AMD mnpejcraBuia
npouieccop Athlon 64, ocHameHHBI BCTPOSHHBIM
KOHTPOJJIEPOM ~TaMSITU. TO TO3BOJIWIO  YIIPOCTUTH
YCTPOMCTBO CEBEPHBIX MOCTOB, a TaK)Ke YMEHBIIUTb HX
croumocTb. Kpome Toro, 6narogapsi Takoit MOAM(pUKALIIH
CHM3WINCh 3aJepKKU TMpU AOCTyNe TMpoleccopa K
OIepaTUBHON MamsATH. Eciu paHbllle AaHHBIE MOCTYHAIN
U3 MaMATH Yepe3 YUIICeT K MPOIeccopy, TO Terephb MyTh
CTaJl KOpode M JaHHBIE MOCTYTAIT HAPSMYIO U3 MaMsTH B
MpoIeccop.

[To 31Ol mpuYMHE BO BCEX HOYTOYKaX, OCHOBAHHBIX
Ha IIIT AMD (Mobile Sempron, Mobile Athlon 64,
Turion 64, Turion 64 X2), Tvn nogJepXKMBaeMon MaMsITH
3aBUCHT OT IPOIIECCOpa, a HE CEBEPHOTO MOCTa YMIICETa.



OpHako MocieAHui Takke MPUCYTCTBYeT. B Hem octasncs
KOHTpOJUIep rpauyeckod IIMHBI, a B CHEHUAIbHBIX
BEPCHSIX €CTh ellle U BCTPOEHHOE rpapuueckoe sapo.

B nononHeHue k ceBepHOMY MOCTY OOBIYHO MJIET BTOPasi MUK-
pocxema, Ha3plBaeMasi I0KHbIM MOCTOM. DTa JIeTallb OTBEUYaeT 3a
paboTy ¢ MeHee BaKHBIMH YCTPOICTBAMH M OOECTICUMBAET Tepe-
Ja4yy JaHHBIX OT 5KECTKOTrO JUCKA, ONTHUYECKOTO MPUBOJA, IPUH-
Tepa, CKaHepa, a Takke K HUM. Ha3BaHHbIe ycTpoiicTBa nepeaarot
MH(OPMAIIMIO Yepe3 MPOBOJA B I0)KHBII MOCT, KOTOPBII NIEpeChHI-
JaeT ee ceBepHOMY MocTy. CeBepHBII MOCT OTIIPaBJIsAeT UHPOP-
MallMIO B ONEPATUBHYIO MaMSTh, MOCJE YEr0 OHAa MOXKET IMOCTY-
NIATH B MTPOIIECCOP WM BUICOKAPTY HAa OOPaOOTKY.

ITockonbKy OOJBIIMHCTBO HOYTOYKOB, BBIITYCKAE€MBIX CEro-
IHS, paboTaloT Ha rporeccopax Intel, 3HaHUE O TOM, KaKO Y-
CeT B HUX YCTAHOBJIEH, MO3BOJIUT TOYHO OMNPE/EIUTh THI IMOA-
JepKUBAEMO OINEpaTUBHOW MaMsTH, a TaKke HEKOTOpYIO JIpy-
Iyl (pyHKIMOHaIBHOCTh. Ha MOMEHT HamucaHusi KHUTY camast
COBpEMEHHas cucTteMHas Jiorvka ot Intel umeer nnageke PMSS.
O6a uuricera nmogepxuBaioT mamsate DDR2 u DDR3.

OOBIYHO K YHCITY TPUOABIISIETCS OMHA WU B OYKBBI, HOTION-
HUTEJIbHO TFOBOPSILIME O (PYyHKIIMOHAIBHOCTU umriceTa. Tak, cy-
miectByloT Bepcuu Intel 945PM (915PM) u 945GM (915GM).
CumBon M 03Ha4aeT, 4To YHIICEThl MOOWJIbHBIE, TO €CTh pa3pa-
OOTaHbI CHIEUAIBHO JJIs1 KCTIOIb30BaHUsI B HOyTOyKax. CUMBOI
G roBOpUT O TOM, 4YTO B YMIICET BCTPOEHO rpacduueckoe sapo. B
BEPCHHU C CUMBOJIOM P BCTpOEHHOTO siipa Her.



B MOOMJIBHBIX KOMITBIOTEpAX Ha OCHOBE TporieccopoB AMD
cerogHs yvaie ucnonb3yerca yuncer ATI Radeon paznnyHbix
TUNOB, HartpuMmep Xpress 1250. Ha MoMeHT HamucaHusi KHUTH
HoBeMIer Mojaesnblo uurcera sisiercss AMD M780G Chipset
co BcTpoeHHbIM Tpacpuyeckum mpoieccopom ATI Radeon HD
3200 Graphics. Kak rosopusocs paHee, TUIT NOALEPKUBAEMON
NaMATH 3aBUCUT OT mpotieccopa. Bee Mmoowmibabie [IIT AMD pa-
6otaior ¢ DDR2 u DDR3.

Buaeokapra

3a BBIBOJ, M300pakeHMsT Ha SKPaH HOYTOyKa (KaK M HACTOJb-
HOI'0 KOMITBIOTEPA) OTBEYAET YCTPOMCTBO MO/l HA3BaHUEM BUJIE0-
kapra (puc. 3.3). IIpoueccop otmpaBisieT el MHpOpMaLUIO O
TOM, Kakoe M300paxeHne HeoOXOOUMO MoKa3aTh. Buneokapra
npeoOpa3yeT JaHHbIe B BUJ, MIOHSATHBIA MOHUTOPY, a 3aTeM OT-
IpaBJIsSIeT MX MO HA3HAYEHUIO. DTO YIPOIIEHHAsI cXeMa padoThI
BU/ICOKAPTBHI.
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Puc. 3.3. Buemnsasa sugeokapra NVIDIA

CoBpemMeHHbIE BHUACOKAPTHl BBHIMOJHSAIOT €IIe HEKOTOpbIe
dynkmm. Mx naxe MOXHO Ha3BaTh CBOEOOPA3HBIM KOMITBIOTE-
poMm B KommbloTepe. Kaxkaas Bupeokapra cogepkur rpapuye-
CKMI MPOILIECCOP, COCTOSIIIIMKN U3 MUJUIMOHOB TPaH3UCTOpOB. Mx
KOJIMYECTBO Aake OOJIbIle, YeM y OOBIYHOrO Ipoiieccopa. Kpo-



Me TOTO, BHICOKapTa OOBIYHO MMeeT COOCTBEHHYIO ITAMSTh, CKO-
POCTh KOTOPOW MOXET ObITh B HECKOJILKO Pa3 BBIIE, YeM CKO-
pocts O3Y.

BeposiTHO, BBI CABIIIIANM O TPEXMEPHOU KOMITBIOTEPHOM I'pa-
(puke, KOTOpPYIO CErogHs MPUMEHSIOT TIPU MTPOSKTUPOBAHUH aB-
TOMOOWJIEH, OBUrartesiei, 3aanuii u 1. 1. TpexmepHas rpadwu-
Ka [MIMPOKO UCMOJIb3yeTcs Takke B urpax. CIOXHYIO U pecypco-
€MKYIO 33/1a4y pacuera TPeXMEPHOro M300pakeHusl BHIIIOTHSIET
rpapuYECKUi MPOIIeCcCop.

IIpumevanne

I'papuuecknii npoueccop (umm GPU — Graphical
Processing Unit) BriepBble ObLT BBINYIIEH KOMITAHUEH
NVIDIA B asrycre 1999 roma. Jlo 3T1oro Bce
rpadpyyeckre Yumbl yMmMenau padoTaTh C TpPeXMepHON
rpacpukoit, HO B nponykre NVIDIA nossunace gpyHKIusS
HOJJIEP’KKU pacyeTa TpaHCchOpMali OOBEKTOB, a TaKKe
UX OCBelIeHHs. DTOT ONoK mnomyyua HasBanume T&L
(Transform and Lighting — Tpancopmarus u ocereHue).

Tperse mokonenne GPU pacmmpuno BO3MOXHOCTH
IIPOrpaMMUPOBAaHUS  TpaUUEeCKUX  IMPOLECCOPOB  C
HOMOILIBIO HeOOBIINX porpamm, HMMEHYEeMBbIX
meiaepamu. o 3TOro  mMogoOHBIE — TEXHOJIOTUH
UCTIOJIb30BAJIMCh B pwipmax s CO3JIaHUS
cnempgdexro. Illefigepsl TMO3BOMWIM  3HAYUTETIHHO
MOBBICUTh PEAJTMCTUYHOCTh TPEXMEPHOW KaApTUHKH (OISATh
K€ TPEUMYILIECTBEHHO B WIpax), W CErogHs OHU
UCIIONB3YIOTCS TOBCEMECTHO.



Ms1 He Oynem yriyOonsiTbcsi B OCOOGHHOCTH CTPOEHHS CO-
BPEMEHHBIX IpaUUecKuX MPOIIECCOPOB, TAK KaK 3TO JOBOJIBHO
CJIOHBIE TeopeThuecKue AaHHblie. CKaxy JUIIb, YTO UX BBITYC-
KOM CEroJiHs1 3aHMMal0TCs J1B€ OCHOBHbIE KoMnaHuu: ATI, korto-
past oobeauHauIack ¢ AMD, nu NVIDIA. [lons Ha phIHKE MEJIKMX
npousBoautesien, Takux Kak XGI, S3 (mogpazpenenune VIA) u
Matrox, MUHMMaJIbHA.

YV xomnanuu ATI Bce ceMencTBO BUAEOKAPT HOCUT Ha3BaHUE
Radeon, y NVIDIA — GeForce. Ha MOMEHT HanucaHus KHUTH
MOCJIETHUMH MOJIEJISIMA BUJICOKAPT JIJI HOYTOYKOB SIBJISIOTCS
cootBerctBeHHO Mobility Radeon HD 3600 u GeForce 200M.
OOBIYHO MOCTIE OCHOBHOTO Ha3BaHUsI ClielyeT YUCIOBON UHAEKC
C CUMBOJIbHBIM TipedpukcoM. Yem OoJbIle YMCIO, TeM OBICT-
pee rpacduueckuii nporeccop. Hanpumep, Mobility Radeon HD
2600 mennennee, yem Mobility Radeon HD 3600. To xe camoe
¢ NVIDIA: GeForce Go 7900 GTX 6sictpee GeForce Go 7400.
VckmoueHnst U3 3TOro mpasuiia ObIBAIOT KpaliHe PENIKO, MOITO-
My MOXETe CMEeJIO UM PYKOBOJCTBOBATHCS.

He cnenyer 3agaBatbest BorpocoM: «Yto Owictpee: ATI v
NVIDIA?». Ecnmu Bbl TIOKynaeTe COBPEMEHHBbII HOYTOYK He
TOJIBKO JJISI TP, TO, TIO OOJIBIIIOMY CUETY, He UMeeT 3HAUeHHUs], Ha
OCHOBE Kakoro rpauyeckoro mporeccopa B HeM YCTaHOBJIEHA
BUeokapTa. UtoObl 5 MUHYT NOUTPATh B «CTPEJISIIKY» C HE ca-
MBIMU BBICOKMMH HACTPOWKAaMM KauyecTBa rpauku, BaMm XBaTUT
1000 BUCOKAPTHI.

[pexae yem mepexoauTh K CleayIoeMy paszierny, HeoOXo-



JMMO paccKaszaTh ellie 00 OJHOM KpaiiHe Ba)KHOW 0COOEHHOCTH.
Bce BuneokapThl AessTCs Ha 1Ba BUJIA: BCTPOEHHbBIE U BHEIITHUE.
Boimmie onvicanbl BHelTHUE BUeoKapThl. OHU BCeraa yCTaHABIIN-
BAIOTCS HAa OT/IENBbHON MUKPOCXeMe ¢ COOCTBEHHOM MaMsThio U
rpauIecKuM MPOIIeCCOPOM.

O BCTpPOEHHBIX BUAECOKAPTAX Mbl YIIOMUHAIM B pa3fesie Mmpo
yurceTsl. ['padprueckuii mporieccop Takor BUAEOKAPTHI BCTPa-
MBAeTCsl B CEBEPHBI MOCT (3TO Kak pa3 M ecTb yuriceTsl Intel,
Hanpumep GS45/GM45 wnu BeiieynoMsiHyThiil yunicer AMD
M780G Chipset ATI Radeon Xpress 200M). B kavectBe BU-
JIEONaMsITU HMCIMOJIb3YyeTCsl OMepaTuBHAs MaMATh KOMIIBIOTEpA.
HecnoxHo noragarbcesi, YTo Takasi KOHCTPYKIMS Oyaet paboTaThb
MejieHHee. XOTsl Obl U3-3a UCTIONb30BaHMs Oojiee MeJIUTe b-
Hoi O3Y BMECTO MaMsTH, YCTAaHABJIMBAEMOW HA BHEIIIHUE BU-
JIEOKAPTHI.

[Tpon3BOAUTENTHLHOCTH COBPEMEHHBIX BCTPOEHHBIX rpaduye-
CKHUX MPOLIECCOPOB MPUMEPHO B 3—4 pa3a HUXKeE, UEM Y BHEIIHEN
BUIEOKAPTHI CPEIHEr0 IIEHOBOro auarna3oHa. [louemy oHM uc-
NOJIB3YIOTCSA? DTO 0OYCIOBIEHO MEHBIIIeN CTOMMOCTBIO KOMITBIO-
Tepa CO BCTPOEHHOM I'papKOM, MEHbIIIEN CJI0KHOCTHIO YCTAHOB-
KM (0COOEHHO eClI pedb UET O HOYTOYKax ), a TaKKe MEHBIITUM
SHEPronoTpeOIeHueM 1 TETUIOBBIICTICHACM.

Takum 00pa3om, MOXKHO caefaTh CJAEAYIOIIMN BBIBOMA: €CJIN
BaM HEOOXOMM HOYTOYK B pOJM paboyeit JIOMaAK! Ha HECKOIb-
KO JIET, TO JIy4Ille BIOpaTh MOJIENb CO BCTPOEHHOUN BHUIEOKAP-
Toi. [locKoIbKY OHA MEHbIIIE HarpeBaeTCsl, KOMITBIOTEP MOXKET



pOCITykUTh fonbiie. Kpome Toro, ero riena Oyaer Huxe (Io-
YTH BO BCEX OIOKETHBIX HOYTOYKax, Kak, BIIPOYEM, U BO MHO-
TMX OM3HEC-MOJIENSX, UCTIONB3YIOTCSl IMEHHO BCTPOEHHbIC BU-
JIEOKAPTHI).

HekoTtopsle Mpou3BOAMTEM OCHAINAIT CBOM MOOMIbHBIE [TK
Cpa3y BCTPOCHHOMU M BHEIIHEN BUEOKapTamu. B pesynbrare Bol
MOXeTe BhIOpaTh, KAKyI0 U3 HUX UCIIOJIb30BaTh. [1py BHIMOIHE-
HUM KaKOK-TO BaKHOW pabOTHI (0COOEHHO eci HOYTOyK pado-
TaeT OT CETH, a HE OT AKKyMYJIAATOPa) MOKHO BKJIIOUMTb BCTPO-
€HHYIO BUJIeOKapTy. Eciu e Bbl 3aX0TeNI OUrpaTh, TO MOXKHO
BPEMEHHO BKJIIOUMThH BHEITHIO BUIEOKAPTY C Oojee ObICTPhIM
nevictBueM. OJHAKO CNPaBEAJIMBOCTU Pau CIE€QyeT OTMETHUTb,
YTO HOYTOYKH C IBYMSI BUICOKAPTaMU OOBIYHO OTHOCSITCS K OU3-
HEC-KJIACCY M CTOAT JOBOJIBHO JIOPOTO.

KecTkun quck

Kectkmii muck® (puc. 3.4) ucrnonb3yercst 1Jisi TIOCTOSTHHOTO
XPaHEHUs JaHHBIX. DTUM OH OTJIMYAETCs OT APYTrMX THUIIOB Ia-
MSITH, CTOSIIMX Bbiile 1o uepapxuu (O3Y, Ka1I-naMsTh, peru-
cTpbl). Bep npu BEIKIIIOYEHNH KOMITBIOTEPA BCE IAHHBIE U3 HUX
YOQISIOTCS.

8 Anrmiickas abOpeBuatypa storo ycrporictea — HDD, uto MoxHO pacmmdpoBaTh
kak Hard Disk Drive, HakonuTe b Ha )eCTKMX MarHUTHBIX guckax (HKM]T).



Puc. 3.4. XKecrkuii muck 1151 HOyTOyKa

IIpumevanue

Kectkuii muck coBceM HemaBHO orMeTui S0-jetue
co mHsA co3manus (13 centsiops 1956 roma). Torma on
nonyuyns HazBanue RAMAC (Random Access Method of
Accounting and Control, MeToz ¢ TPOU3BOJILHON BEIOOPKOW
pacyeToB M KOHTPOJISA), a pazpadoTaia ero kommanus IBM.
Bec nepBoro xectkoro aucka cocraisii 970 kr (To ecth
MouTH TOHHY). OH 3aHMMas IUIONA/b ABYXCTBOPUYATOIO
mkaga, a ero ooveM cocTaBisl 5 Moaiit. ApeHaa 3Toro
TBOpeHHsI pyK MHxeHepoB IBM crouna $35 000 B rox.

Co BpeMEHEM TEXHOJOTHH COBEPIIEHCTBOBAIHCH,



pa3mMepbl KECTKHMX JUCKOB YMEHBIIAINUCh, B TO BpeMs
KaK MX eMKOCTb Inpopoikana pacti. B 1973 rony IBM
npenacraBuia xectkuid auck 3340. On umen emkocts 30
Moaiir HecmenHol mamstd u 30 Moaiit cvenHoil. [lo
MapKe IOIYJIIPHOIO B TO BpPeMsl OpY:KUsl — BUHTOBKU 30—
30 Winchester *eCTKMil AUCK MOJIyYWJ CBOE HApOJHOE
Ha3BaHHE — BUHYECTEP.

B coBpeMeHHbIX KOMIIBIOTEPAX UCTIONB3YIOTCS KECTKUE AUCKU
pazmepom 3,5" (B HactompHbIX [1K); 2,5 u 1,8" (B HOyTOYKax);
1,0" (yaie Bcero ycTaHaBJIMBAKOTCS B MTPO(ECCHOHATIBHBIX (PO-
Toanmnaparax Kak CMEHHbIA HOCUTEJIb).

BHyTpH XecTKOro gucka Haxo[siITCsl HECKOJIBKO TUIACTHH (B
BUHYECTEPAaX HOYTOYKOB — OOBIYHO OfIHA WM JiBe). Ha Hux 3a-
nucaHbl JAaHHble. YTeHue v 3anuch MH(GOPMALMK TTPOU3BOIAT
CrelalIbHbIE TOJIOBKH, «Mapsiilye» HaJ acTuHamu. VX komm-
YECTBO B /IBa pa3a MpeBbIILAET YKUCIIO IJIacTUH. B cBs3m ¢ oco-
OEHHOCTSIMU KOHCTPYKIIUM BUHUYECTEPBI O0JIee TOIBEPKEHBI 10-
BPEKIEHUAM, HEKEJIU ApYTUe TUIbl HaMsATy. Besb npu cusibHOM
BUOpalyu (HanpuMmep, €cii YPOHUTh KECTKUN JAUCK) TOJIOBKU
MOTYT YAApUThCA O IUIACTUHY, TEM CaMbIM MOBPE/IUB JIAHHBIE U
MOJIOKMB HAvaJIo pa3pylleHulo Bce ee noBepxHocTH. [loaromy
POHSTH HOYTOYK HE peKOMeHIyeTcs. XOTsl CUJIbHO BOJHOBATh-
cAl 10 3TOMY IOBOAY HE CleAyeT. B BBIKJIIOUEHHOM COCTOSIHUU
’KECTKHIA TUCK CIIOCOOEH BbIIEPKATh CUIIbHOE COTPSICEHHE, a I
paboyero pexxuma MpOU3BOAUTENN Pa3padOTaIi MHOKECTBO 3a-
IIMTHBIX TEXHOJIOTHHA (BpO/ie MAPKOBKH T'OJIOBOK IMPU OBICTPOM



YCKOPEHHH).

VY KecTKOro AucKa €cTh [IB€ XapaKTEPUCTHUKH, Ha KOTOPBIX
clielyeT 3a0CTpUTh BHMMaHue. [lepBas u camas BakHasi —3TO €ro
oobeM. TyT Bce mpocTo — yeM oH Ooibile, TeM Jydlie (Bbl CMO-
JKeTe 3anmrcaTh Ha KOMITbIOTep OOJIbIIIe IPOrpamMMm, UTp, MYy3bIKH,
(pmIBMOB, TOKYMEHTOB, KAPTUHOK U T. [1.). B COBpeMEHHBIX HO-
yTOyKax yCTaHABJIMBAIOTCS BUHYECTePhl eMKOCThIO OT 80 ['6aiT
(Takue yarle MOXHO BCTPETUTh B OIOKETHBIX Mozesix) 10 S00
['Gaiit (camble COBpeMeHHbIE, [TOKa MTPUMEHSIIOTCS B JOPOTHX MO-
ounpHbIX [1K). OmHako yaine BCero MCHoib3yloTCs BEPCHH €M-
kocteio 160320 I'GaiiT.

Bropas xapakTepucTuka — CKOpOCTb BpallleHUsl LIIUHJEIS,
WJIY CKOPOCTbh BpaIlleHus IIacThH. YeM oHa BbIilie, TeM ObicTpee
MTPOUCXOIUT YTEHHUE U 3AIKCH C JKECTKOTO JKUCKA. B HaCTOIBHBIX
KOMIIBIOTEpaX UCONB3YIOTCS BUHYECTEPHI CO CKOPOCTBIO Bpallie-

a1 7200 060pOTOB B MUHYTY (vun ™). s HOYTOYKOB Xapak-

TepHbl 3HaueHus 5400 u 4200 vuH

CerojiHsI BBIITYCKOM KECTKHX TUCKOB 1JIs1 HOYTOYKOB 3aHMMa-
I0TCS HECKOJIbKO KOMMaHWK. Bce BUHYECTEphl B COBPEMEHHBIX
MoOwbHBIX [TK mocTtatouHo HamexHbl v ObICTpBl. He Oymy co-
BETOBaTh TOTO WJIM MHOTO NpousBoauTens. Jlyurie oOparaiite
BHUMaHUe Ha 00beM (3TO B MEPBYIO OUYepe/ib) U CKOPOCTh Bpa-
HICHNS IIIUHAES.



OnTudveckuil NPUBO/I

[TpourpsiBaTeb KOMIAKT-TUCKOB (OOBIYHO MPECTaBICHHBIN
B BUJIE MY3bIKQJIBHOTO IIEHTPA) TABHO CTAJI TAKUM ke OBITOBBIM
npuOOpOM, Kak MBUIECOC WJIM MUKPOBOIHOBAs Tieub. CeromHs
CD-npourpsiBaTe/ib MOKHO BCTPETUTh B KOMHATE JII0OOr0 MOJI-
poctka. OIHaKO yXke OYeHb JIaBHO Ha KOMIIAKT-IMCKU 3aIUChI-
BAaIOT HE TOJIbKO MY3BIKY.

Ha KOMITbIOTEpHBIX AMCKAaX PACIPOCTPAHSIIOTCS HE TOJIBKO
NeCHU, HO U JiioOas apyras uadopmarusi. CeronHs MomyJisipHbl
DVD. B atom cpopmaTe MOKHO KynuTh (PUIIbMBI, MY3bIKY, ITPO-
IPaMMBl, UTPHI U T. [I.

IIpumeuanue

DVD wusHauanbHO OBUTM pa3paOOTaHbl ISl XpaHEHUs
¢puibMoB B cnieumanibHOM popmare, HazbiBaeMom MPEG?2.
Otcioma Oeper Havano W mepBas  paciugpoBKa
adopesuarypsl DVD: Digital Video Disc, umm nmdpoBoit
Bugeonuck. OpgHako, korna DVD cramu mcrnonb30BaThCsd
IJIsI KOMITBIOTEPOB, Ha HHMX CTaJM 3allMChiBaTh BCE, UYTO
MOxeT XpaHuTh BuH4ectep I1K: Buzieo, aynmo, 10KyMeHTHI,
nporpammsl, dortorpadpuu u ap. B urore a6OpeBuarypa
DVD nonyuuna HoBoe 3HaueHue: Digital Versatile Disc,
ny 1upoOBON YHUBEPCATBHBIN TUCK.

I'maBaoe ormure DVD or CD (OOBIYHBIX KOMITAKT-
JIMCKOB) 3aKJII0YAeTCs] B BOZMOKHOCTH XPaHHUTh OOJIBIINIA
oobeM wuHpoOpMalmu. Pa3HWIla COCTaBIsSET NPUMEPHO



6,4 paza: 4,38 TI'Gaiir mporuB 0,68 I'Gaiit. Kpome
Toro, cymectsyioTr DVD c¢ nBymsa crmosmu. Pasbine
OHM PacCHpOCTPAaHSUIMCh TOJNBKO C  (priibMaMu, HO
CEroflHd MOXHO KYIMTb IIyCTOM AWCK M 3allucarh €ro
caMoCTOATENBHO. EMKOCTB Takoro aucka — okosio 8 I'oair,
TO €CTb TIOUTH B JIBa pa3za OoJIbIIie, YeM OJHOCTIOMHOTO.

B nacrosiimee Bpems Ha cmeHy DVD nipuxonsT Aucku
Blu-ray®. [lyiss X YTEHWs U 3alMCU WCIIOIb3YETCS] CHHUI
Jla3ep, IJIMHA BOJHBI KOTOPOTO MEHbIIe, YeMY KPacHOTO,
npumMensiemoro ajs padorsl ¢ CD u DVD. 9to nososnser
YBEJIMYUTh EMKOCTb JUCKOB. Tak, Ha AByXcioiHbIiA Blu-ray
nomMeraercst okosio 50 ['GaiiT. Vike ecTh 4eThIpexcIoiHbIe
M Ja)ke BOCBMHCJIOWHBIE NPOTOTUNBI eMKocThio 100 u
200 T'6aiiT cootBercTBeHHO. OIHAKO CTOMMOCTh 3THX
HOCHUTEJIEH TOCTATOYHO BBICOKA.

B kommbioTepe 3a paboTy C AUCKaMH OTBEYAET YCTPOUCTBO,
Ha3bIBAEMOE ONTUYECKUM MTPUBOJOM (pHC. 3.5).

? Blu-ray — 510 cokpamenue ot Blue ray — curmii nasep.



Puc. 3.5. Ontuueckuii npuBos

Onrtuyecke TpUBO/IBI OBIBAIOT CJISAYIOIINX THUTIOB.

* CD-ROM - campbiil IpocTOil BapuaHT npuBoga. OH MOXeT
TOJIBKO CUMTBIBATh MH(OPMALHIO ¢ 00bIYHBIX AUCKOB (CD) 1 me-
penaBarh ee COOTBETCTBYIOIIEMY YCTPOUCTBY 0OpaOOTKH (32 3TO
OTBEYAIOT CEBEPHBIN U I0’KHbIE MOCTHI ynriceTa). Ha MoMmeHT Ha-
nucanus KHUry npuBogsl CD-ROM npakTuyecky BBIIUIM U3
yIoTpeoneHus..

* DVD-ROM - nomumo urennss CD, MOryT Takke 4MTarh
DVD.

* CD-RW - B nononxenue k pyHkuusam CD-ROM npuson
TAKoOro TUIa Moxer 3anuceiBaTteh CD. 3amucbiBaeMble JUCKH ObI-
BatoT BYyX TMNOB: CD-R 1 CD-RW. Ommyaiorcst oHM TeM, 4TO



MIEpPBbIE MOKHO 3aIucaTh TOJIBKO OAWH pa3, a BTOPblE — MHOTO.
B nacrosmee Bpems Hakonutean CD-RW npakTU4ecku BbIILTA
U3 ynoTpeOaeHusl.

e DVD/CD-RW - moxert kak 3ammiceiBath CD-R/RW, Tak n
yutath DVD.

* DVD1RW - Hamnbosee COBEpIIEHHBIN BAPUAHT ONTHYECKO-
ro NMPUBOJIA HA CETOAHAIIHUMN AeHb. YMeeT untath CD u DVD,
a takxe 3anuceiBaTh CD-R/RW 1 DVDXR/RW.

* DVD Super Multi — B 1onosHeHre KO BceM (PyHKIMAM
DVDxRW moket padoTtarh ¢ MaJIopacinpocTpaHeHHBIM hopma-
toM DVD-RAM.

IIpumeuanue

B 1997 romy opranmzamus DVD  Forum,
3aHUMAIIAsACA MPOABUKEHUEM M PAa3BUTUEM CTaHIApTa
DVD, npencraBuna cneumaibHbiil  ¢popmar  DVD,
OPUEHTUPOBAHHBIM Ha 3aIlMCh TAaHHBIX Ha JIa3epHbINA TUCK.
Hucku Takoro ¢opmara monyuwnn HazBanue DVD-R u
DVD-RW.

Cnycrs rof upma Alliance BBIITYCTHIIA
KOHKypupytonmidi  ctanaapr DVD+RW,  ob6nagatomuit
HEKOTOPBIMU IIPEUMYILECTBaMU I10 cpaBHeHu10 ¢ DVD-R/
RW. Opnako co Bpemenem DVD Forum ycrpanun Bce
HeratuBHble MOMeHTHl DVD-R/RW. Tlo 3T0i1 npuunHe Ha
CETONHSAIIHUNA JIeHb, 1O OOJIBIIOMY CYETY, HET Pa3HHUIIBL,
JAUCKM Kakoro opmara TpHOOpEeTaTh: «IUTIOC»  WIIH
«MHHYC». [17151 Hac, OOBIYHBIX TOTPEOUTENEH, MEK1Y STUMHU
(popmaramu pasHuLBl HET. Pa3Be TONIBKO 1O OMBITY MOXHO



MOCOBETOBATh TOKYIAaTh «MHHYC», TaK KaK OHH JIydlIlle
YUTAIOTCSI HA CTapbiX MPOUTPHIBATENISIX M ONTHUYECKUX
MPUBOJIAX.

* Blue-Ray — 310 ycrpoiictBa ans padotsl ¢ auckamu Blu-
Ray. Ha MOMeHT HanmcaHusi KHUTU UX MOKHO BCTPETUTDb B IIPO-
Jlake, HO CTOMMOCTb TaKUX YCTPOWCTB Ha MOPSIOK BBIIIE MPU-
BogoB DVD.

CerojiHsi B HOyTOyKax OOBIYHO YCTAHABJIMBAIOT TPH THIIA TTPHU-
Bon10B: DVD/CD-RW, DVDZRW wiu DVD Super Multi. I1ep-
BbIE, KaK HECJIOKHO JIOraJaThCsl, Yarie MOKHO BCTPETUTH B OIOI-
JKETHBIX MOOMJIbHBIX KoMITbioTepax. [la u To He BO BeeX. [leno B
TOM, YTO UX CTOUMOCTb HE HAMHOTO HUXe, UeM Yy Oosiee (DyHKITH-
oHaIbHBIX DVDZRW, KOTOpBIMU KOMILIEKTYIOT TTOJIABJISIOIIEE
OOJIBITMHCTBO HOYTOYKOB.

B ob6s3arensHO ognep:xke DVD-RAM (uto siBisieTcst oco-
6eHHocTbio puBoA0B DVD Super Multi) HeT HEOOXOIUMOCTH.
XoTs B iocniegHee Bpems 3TOT (hopMat pa3BUBAETCs], ITOKA OH HE
MOTYYWJT IIIUPOKOTO PACHPOCTPAHEHUSI.

JKpaH

[MpakTudecku Bcio moutd 30-JIETHIOW UCTOPUIO B HOYTOYKax
VCMOJIb30BAJIMCh K PAHbI HA )KUJKUX KPUCTAJUIAX (TaKUe SKPaHbI
elle Ha3piBaloT ocHoBaHHBIMU Ha TFT-marpuniax). 3to HeoOxo-
MO 151 MAKCUMAJTBHOTO YMEHBIIEHHU S PA3MEPOB KOMIIBIOTEPA.
OnHako ecny paHblIe TIIABHOM IEJIbI0 HOYTOYKa ObLIIO «XOTSI ObI



NIOKa3bIBaTh», TO TEMEPb OH AOJIKEH «IIOKa3bIBaTh» KaK MOXHO
Jyuie. PaccMOTpUM HeCKOJIbKO HanOosiee BaKHBIX XapaKTepH-
CTHK 9KPaHOB.

* Bpems orkimka. O003Ha4aeT CKOPOCTb NEPEKJIIOUYEHUS
KMJKMX KPUCTAJUIOB C OJHOTO LIBETa Ha Ipyroi. Yem oHa BblLE,
TeM Jiyullle (TO eCTb BpeMsl OTKJIMKa 8§ Mc Jydiue, yeM 16 mc).
HagepHoe, Bbl He pa3 BUAE M TAHYIIMIACS LIV 3a MBIIIbIO WK
HeOOJIbIIOE «pa3Ma3bIBAHUE» OKHA MPH €ro NepeTackuBaHuM Ha
KU JKOK PUCTAINIMYECKOM MOHUTOPE. DTO U €CTh CJAEICTBUE 0J1-
roro BpeMeHu OTKJIMKa. COBpeMeHHbIE 9K PaHbl 00JIaJal0T BHICO-
KO CKOPOCTBIO NepekodeHus. [la u npu padoTe Bpems OTKJIU-
Ka HE MMeEeT NPUHLUIHNAIBHOrO 3HaueHUs. OTKIIMK OYeHb Ba-
JKE€H, KOrjla Ha dKpaHe MPOUCXOAUT OBICTPOE JBMKEHHe. A To-
I0OHOE MOKHO HAOJTIO/IaTh Yallle BCEro B MIpax.

» KoHTpacTHOCTb. 371€Ch Takke Bce MPOCTO — YEM OHa BbI-
e, TeM Jyudiie. [To cyTu, KOHTpPAaCTHOCTh 00O3HAYAET CTENEHb
3aCBETKM YEPHOIo LiBeTa. Ecim 3arpy3uTh Ha AKUIKOKPUCTAIIIM-
YECKMU MOHUTOP C IIOXOM KOHTPACTHOCTBIO CIJIOIHON YEPHBIN
IIBET ¥ BBIKJTIOUUTD CBET, TO KpaH OyleT cepbiM. DTO U eCTh 3a-
CBETKa yepHOro LBeta. OHa 0OBIYHO 3aMeTHA IPU IJIOXOM OCBe-
IIEHUH, ECJIM HA SKPaHe 3arpy’keHa TeMHasl KapTUHKa.

* Vbl 0630pa. HaBepHoe, BBl 3amMevasy, 4TO €I MOCMOT-
PETh Ha KUAKOKPUCTAUIMYECKUIA SKPaH CO CTOPOHBI, TO HA HEM
IIPaKTUYECKH HUYEro He BUIHO. OTHAKO KapTUHKA MOABJIAETCA,
€CJIM CTaTh MEPIEHIMKY/ISIPHO MOHUTOPY. Y COBPEMEHHBIX Kpa-
HOB yI7Ibl 0030pa B LIEJIOM BECbMa HETIIOXME: 1aXKe IPU OYeHb



CUJILHOM OTKJIOHEHMU XOTh YTO-TO Ja BUAHO. Ho B 3aBUCcHMOCTH
OT TUMa MaTpuIlbl 3P@EKT IIOXKX YIIOB 0030pa MOKET MPOsIB-
JIATHCS TIO-Pa3HOMY.

* Pazpemienne. O603HaYaeT KOJIMYECTBO TOUEK, yMeIIaio-
IIMXCS Ha 9KpaHe, U OOBIYHO 3aBMICUT OT JuaroHaiv. HeoOxo-
JIMIMO BHIOpaTh ONTHMaJIbHOE paspemienue. Eciu aToT mapamerp
Oy/IeT CJIUIIKOM OOJIBIIIM, TO BaM OyIeT CJIOXKHO YMTaTh TEKCT
Ha MoHUTOpe. Ecnm ke paspelnieHre MajleHbKOE, TO Ha SKpaHe
Bce OyJeT CIAUIIKOM OonbIvM. JlaM HECKOJbKO MPaKTHUECKUX
coBeToB. JInsa guaronanen 13" m 14" onTUMaabHBIM SIBJISIETCS
pazpemenue 1280 x 800, pis 15" — 1280 x 800 wm 1440 x 900,
amg 17" — 1440 x 900 wum 1680 x 1050.

[Ipesxae yem nepenTy K ONUCAHUIO TUIOB KUIKOKPUCTAILIH-
YECKUX 9KPAHOB, OCTAHOBUMCSI HA COOTHOIIIEHUU CTOPOH. Panee
HarOoJiee MOMyJIsIpHBIM ObLIO cooTHOIIIeHHe CTOpoH 4:3. Co Bpe-
MEHEM MPOU3BOIUTENN OOpaTUIM BHUMAaHUE Ha HIMPOKODOp-
MaTHbI (popm-pakTop — cooTHoueHue 16:9. B atom ciydae
Ha 9KpaHe MosiBJisieTcs: OOJIbIIe MecTa Mo MIMPUHE, KPOME TOTO,
Ha TaKMX MOHUTOpAX MPUSTHEE MPOCMATPUBAThH MIMPOKO(OP-
MaTHble (puIbMbL. TakuM 0Opa3oM, UCTOIB30BATh UX JOBOJBHO
yno6Ho. HeynuBuTenbHO, UTO CeroqHsi HOyTOYKHU BBITYCKAIOTCS
B OCHOBHOM C TaKMM COOTHOIIIEHUEM CTOPOH.

CymectByet Tpu Buga TFT-marpuil, KOTOpble UCONIB3YIOT-
cs B KUJKOKpUCTAIMYeckux MoHuTopax: TN+Film, MVA u
S-1IPS. Cpeny HacTONBHBIX SKPAHOB HaMOOJiee pacipoCTpaHeH
TIEPBBIN THII, YTO OOYCJIOBJIEHO HMU3KON CTOMMOCTBIO TIO CpaB-



HEHUIO C OCTaJIbHBIMM BUJAMM, & TAKK€ HU3KUM 3asBJIEHHBIM
BpEMEHEM OTKJMKA. K OCHOBHBIM HelocTaTKam TakOW MaTpH-
1[bl MOKHO OTHECTH CJIEYIOIME: IJI0Xas LBeTonepesaya, 1mio-
XHe yIJIbl 0030pa MO BEPTUKAIN U TOPU30HTAIIM, HEBBICOKHE IO-
Ka3areJau KOHTPAaCTHOCTU. OTIIMYUTh TAKOW THIT MAaTPULBI 10CTA-
TOYHO MPOCTO: TIPH B3IJISIIE CBEPXY HU3 SKpaHa BHIINIINAT Oec-
[IBETHBIM M MPHUOOpPETaeT ONeJHO-XKENThIA OTTEHOK, TOI/a Kak
BEpX CTaHOBUTCA TeMHee. To ke camoe U COOKY: €ClIi CUIIBHO
OTKJIOHUTBCSI B CTOPOHY, POTUBOIIOJIOKHASI CTOPOHA MpUoOpe-
TET KEJIThI OTTEHOK.

Marpuna Tuna MVA Bcrpedaercs pexe. Tem He MeHee ee
INPUMEHSIOT B HOyTOyKax. OOBIYHO 3KpaH, CO3[aHHbIN Ha Oa3e
9TON MaTpHIIbl, 00JIa/IaeT JOBOJILHO HETIJIOXOW IBETONepeiadei,
a TaKk)ke KOHTPACTHOCTHIO M yrilaMu 0030pa. M3 ee HenocTaTkoB
MOXHO Ha3BaTh JOBOJBHO OOJbIIIOE BpeMsl OTKJIMKa. Bripouem,
€cJI1 Bbl coOMpaeTech padOTaTh Ha HOYTOYKE B O(PUCHBIX MPUJIO-
KEHHUSIX, TIe N300pakeHNe B OCHOBHOM CTaTUYHO (& HEe UrpaTh B
urpel), MVA craHeT BecbMa HETJIOXUM BBIOOPOM.

IIpumevanne

CyiectByer eiie OOUH THIT MaTpHIlbl, OCHOBAaHHBIN
Ha TexHomorun MVA. On HaseiBaetcsi PVA. Ero
pa3pabOTUYMKOM SIBJISIETCS] KOMIIAHUsI Samsung, KOTopasi
OCHAIIIaeT CBOM HOYTOYKHM KpaHaMH 3Toro tuma. Bepcus
PVA ommvaercs or MVA Oojiee HHM3KUM BpeMeHEM
OTKJIMKA W YJIYYIIEHHBIMU NIOKA3aTeNIIMA KOHTPACTHOCTH.

S-1PS, unmu Super IPS, npeacrapinseTr coO0# ycoBepIIEHCTBO-



BaHHYyI0 Marpuily Ha 6aze IPS. Dtor Tvn co3nmaBascs ¢ 1eiblo
ycrpanuth Takue Hegoctatku TN+Film, kak mmoxue yris 00-
30pa U 10Xyl 1BeTonepenady. Cienyer OTMETUTh, YTO pa3pa-
6oTtunkam 3710 yaanock. CoBpemeHHble S-IPS ¢ oTkiimkom 16 mc
MPU3HAIOTCS YyTh JIU HE CAMBIMU OBICTPHIMU (TIPUYEM UX 3as51B-
JIEHHOE BpeMs OTKJIMKA MaJoO OTJIMYAETCA OT PEajbHOro, 4ero
Heb3s ckazath 00 TN u MVA). HeyauButenbHO, 4YTO UMEHHO
STOT TUI CETOfiHS MPUMEHSETCs B MPO(MECCUOHAIBHBIX KUAKO-
KPUCTAJUIMYECKUX MOHUTOPAX.

N3 HepocrarkoB S-1PS MOXXHO Ha3BaTh JIMIIb HE OYEHB XOPO-
IIyI0 KOHTPACTHOCTh, KOTOPast OOBIYHO CPABHUMA C KOHTPACTHO-
ctbio TN+Film. Takum 00pa3oM, MOKHO yTBEpKIaTh, YTO TO
HauOoJIee MPeNOYTUTEIbHBII TUTT MATPUIIbL.

IToakaroueHne K CeTH

CeTy IO3BOJISIIOT KOMIIBIOTEPaM OOMEHUBATHCSI MH(OpMAIIU-
el MexIy coOoi HampsMylo Oe3 HCIIOIb30BaHMsI JAUCKOB, JIHC-
KeT u T. 1. Kpome Toro, cetb Mo3BoJIsi€T MOb30BATENSAM KOM-
MBIOTEPOB OOIIaThCA MeXk 1y coOor. Hambomnee pacnpocTpaHeH-
HbIE BU]Ibl KOMITBIOTEPHBIX CETel — IIPOBOIHBIE ¥ OECTIPOBOTHBIE.
Certb sBJISIETCS TPOBOHOM, KOT/IA 1)1 OObeIMHEHU ST KOMIThIOTE-
POB HCHOJIB3YETCs CIIEIMATbHBIN TPOBOJ (BUTAs Mapa, KOAKCH-
QJIbHBINA KaOeJib, ONTOBOJIOKHO U JIp.). OpraHusaivu 1 HacTpou-
K€ TaKOM CEeTH MOCBSILEHa YeTBepTas YaCTh KHUTH.

OnpenenuTh, €CTh JIM MOIJIEPKKA CETH B BallleM HOYTOy-



K€, MOXHO, CIIPOCUB y TIPOJABIIA MJIA MTOCMOTPEB Ha XapakTe-
puctuku modwibHoro ITK. B mocnenHem cityuae Hyx)kHO 0Opa-
niath BHUMaHue Ha Hagnucu LAN (cokpainenue ot Local Area
Network — nokansHas cetb), RJ-45 nmm Ethernet.

IIpumeuanue

JlokasnbHble CETH pa3MyalnT MO CKOPOCTU Nepenayu
mangelx. OHa Moxker OviTh 10,100, 1000 I'dur/c u 10
000 Mbwur/c. Yacto BcTpeuaeTcs MOIIEPKKa MEePBHIX TPEX.
OpHako B cOBpeMeHHbIX oducax U AOMax CKOPOCTb CETH
00bIyHO He TpeBbimaer 100 Mout/c.

Tak 4TO paccTpaMBaThCsl U3-3a TOTO, UTO Balll HOYTOYK
HE MOXET paboTaTh C TUTaOUTHOM CETHIO, HE CIEyeT.

Pazbem, B KOTOpBIN MOAKIIOUAETCSI CETEBOM Kalellb, BIIJIs-
JIMT TIOUTH TaK ke, KaK U B COBPeMeHHbIX TesiepoHax. TosbKo
pa3mephl KadeJst 6osblie (PUMEPHO B TIOJITOPA pasa), a BMECTO
YeThIpeX KOHTAKTOB UCIIOJIb3YETCS BOCEMb.

BecnipoBosiHble CeTH MOSBUINCH OTHOCHUTENBLHO HENABHO —
okoyio 67 ner Hazaa. st oOBIYHBIX ITOJIb30BaTEN el IMPOBOJI-
Hasl CETh OTIMYAETCS OT OECIIPOBOTHOM TOJILKO TEM, UTO JIJISI TT0-
criefiHen He TpedyioTcs mpoBoAa. Bee, 4To HYKHO /7151 TOJKJIIO-
YeHusl, — 3a]]aTh HACTPONKHU (00 ITOM TaKKe paccKa3bIBaeTCs B
YeTBepPTON YacTH KHWIHM) M BKJIIOUUTH ajgantep OecrpoBOTHOM
ceru. Bce ocranbHOe 3a Bac CAEaI0T PaIMOBOJHBL.

IIpumevanne

CerogHs Hamboliee pacmpoCTpaHEeHbl OecHpOBOAHbBIC
ceru thna Wi-Fi. DTo Ha3BaHue sBIsETCS COKpaleHUEM



or cioB Wireless Fidelity, 4to mMoxer ObITh NepeBeieHO
Kak «OecripoBogHasi cBoOoma». 'oBopss Wi-Fi, oObryHO
nogpasymeBator crangapt IEEE 802. 11, kotopslil
BKJTIOYAET B ce0s1 OOJIBIIIOe KOJTMUYECTBO JIPYTUX CTAHIAPTOB,
MOJIIEPXKUBAEMBIX HOYTOYKaMU

CeromHsi MOOWJIbHBIE KOMIIBIOTEPHl TOIIEPKUBAIOT
paboty co cranmapramu 802. 1la, 802.11b u 802.11g.
B 6mmkaiimem Oymymem oxugaercs nosisieHne 802.11n.
DTU  CTaHJAPTHl  HCTONB3YIOT — Pa3JIMYHBIE  CIIOCOOBI,
CKOPOCTH M YacTOTHI Mepelay JIaHHbIX. Jlydiie, 4ToObl
HOYTOYK TMOAJEpPKMBA HMX BCe. XOTsS YCTpOWCTBA, Ha
OCHOBE KOTOPBIX CTpOSITCSI OECIpOBOIHBIE CETH (OHU
Ha3bIBAIOTCSI TOYKaMHM joctymna, uinm Access Points),
3a4acTyl0 TakKke TMO[IEP)KMBAIOT MHOTME CTaHAAPTHI
OJTHOBPEMEHHO.

Jlns onpeziesieHus COBMECTMMOCTH Balllero HOyTOyKa ¢ Oec-
MPOBOIHBIMU CETSIMU MILUTE B €r0 XapaKTepUCTHKaX HaJIu-
cu Wi-Fi, IEEE 802.11a/b/g u np. CeromHs mnomapisioiee
60pIMHCTBO MOOWITBLHBIX [TK OCcHaImamoTcs Takoi MOAIeP:KKOM.
Tonbko camble fielieBbie MOJE/H JIMIIICHBI €.

J1s1 cBSI3U ¢ BHEITHUM MHUPOM MOKET HCIONb30BaThCsl MO-
nem. [oka mpakTHUecKd Bce HOYTOYKM OCHaIaoTcs uM. Bee,
YTO BaM HYKHO B TaKOM cily4ae AJis jocryna B UntepHer, — 310
TenepoHHast po3eTka U TeaehOHHbI Kabedb ¢ HYKHBIM Pa3b-
emoM. [locnenHuil Bbl BcTaBiisieTe B KOMIBIOTEP U PO3ETKY — U
MOXHO BbIXOIUTh B IHTepHeT. [1s1 3TOTO, MpaBa, mpuaeTcs rno-
3BOHWTH IPOBARIEPy MO HY’)KHOMY HOMEpPY, HO 3TO yKe 0COOeH-



HOCTU HACTPOWKHU, O KOTOPBIX MOAPOOHO paccKa3bIBaeTcs Aajee.

YcrpoiicTBa BBoaa

B HOyTOyKax MOXHO WCIIOJIb30BaTh HECKOJIBKO YCTPOKCTB
BBONIa. PaccMoTpum ux.

Mpinsb (Taunaj). B HoyTOykax yarie Bcero AJisl ypaBieHUst
yKazaTeJieM PUMEHSIETCS] CEHCOPHas MaHelb (M3BECTHAsI TaKkKe
MO/l Ha3BaHMEM «Taullajl»), PACHOJIOKEHHas TOJ KJIaBUaTypoun
(puc. 3.6). Korga Bbl BoguTe MO HEW MAJIbLIEM, yKa3aTellb repe-
MelaeTcs Mo SKpaHy. YI0OCTBO MCIIONb30BAHUS TadIaaa Moj-
HOCTBIO 3aBHCHUT OT €ro pa3mepa: yeM OH OOJIbIlle, TeM JIyyllle.
[oa ceHCOpHOIT MaHeNbIo Yallle BCero pachoiaraiorcs ABe (MHO-
rja OoJIbIle) KHOIKHM — aHAJIOTW KHOIOK MBIIIIH.




Puc. 3.6. Cencopnas naHesb (Taumnaj)

Eme omuH «3aMeHWTEb» MBI — CHELHUAJIbHBIA MHU-
HU-JKOUCTUK (TPeKNOUHT) (puc. 3.7). DTOT JIeMEHT yrnpasJie-
HUS pabOTaeT 1Mo MPUHIIUITY JHKOUCTUKA JIJIS IEPEMEIIeHHST yKa-
3ateisi. Bel HaKJIOHsIeTe ero Brepe/1 — yKa3areib MbIIIY JBUTAeT-
s BBEPX, HAKJIOHSIETE BIPABO — yKa3aTe b MepeMeliacTcs BIpa-
BO U T. JI. [ TaBHBIM NIPEUMYIIIECTBOM MUHH-KONCTHKA SIBJISIIOT-
cs1 ero pazmepsl. OH 3aHUMaeT OYeHb MaJio0 MECTa, YTO OCOOCH-
HO Ba)XKHO TIpY paboTe Ha cyOHOyTOYKax. HekoTopbie KoMITaHUN
ocHammamT cBou MoOmibHble [TK Kak ceHcopHOW MaHenblo, Tak
U JOKOUCTAKOM.



Puc. 3.7. MuHU-15KOUCTUK (TPEKIIOMHT)

Hecmotps Ha crapaHusi MPOU3BOAUTENEH ClesaTh ajbTepHa-
TUBHBIE YCTPOKCTBa BBOAA Oojiee ymTOOHBIMU, OOBIYHBIA TpEX-
JOJUTAPOBBIN «T'PI3yH» OyIeT ropasio (PyHKIMOHAJIbHEE CaMo-
r0 «HABOPOYEHHOr0» Taumnasja. Tak 4To He JIEHUTECh KyIUTb JJIs
CBOEro MOOMJIPHOTO JJpyra OOBIYHYIO MBIIIIb. TeM camMbIM BbI 3Ha-
yuTesIbHO odJierunte cede Ku3Hb. O TOM, KaKylo MbIIIb JIydile
BBIOpATh, PACCKA3aHO B CIIEYIONIEH IJIaBe.

KuaaBuartypa. B HOoyrOykax OOBIYHO WCHOJB3YETCS YIPO-
IIeHHAasl BepCHsl CTAaHJAPTHOW KJaBUATYphl [UISI HACTOJIBHOTO



KoMmribloTepa. [I[pUuuHbI 3TOro OUEBUIHBI — pa3Mepbl MOOMITBHBIX
[TK He no3BOJSIIOT YCTAHOBUTH MOJIHOLEHHYIO KJaBuatypy. On-
HaKO (PYHKITMOHATBHOCTh TPH 9TOM MOYTH He cTpagaer. OObiu-
HO yOMpaeTcsi JIOTIOJTHUTENbHBINA 00K 1U(POBOI KJIABUATYPBI,
KOTOPBIM UCTIONIB3YETCS HE TaK YacTo.

KnaBuatypa HoyTOyKa Bee ke He OueHb yaoOHa. Tem He meHee
CO BpeMeHeM K Hell MOJKHO MPUBBIKHYTb.

HekoTopble Mpou3BOIMTENN OCHAIAIOT HOYTOYKHU JIONOJTHU-
TeJIbHBIMU KJIABUINIAMH, KOTOPbIE MOTYT ObITh PACIIONIOKEHBI TJIe
YTOIHO: HaJI, TIOJ KJIABUATypOl WM 10 OoKaM. VX KolMm4ecTBo
3aBUCUT OT KOHKpETHOW Mojenu. Tak, My/lIbTUMEeIUIHHbIE HOYT-
Oyku MOryT ObITh OcHamieHsl 10-15 Takumu KiaBuinamu (He
cuuTasi TOi, KOTOpasi OTBEYAET 3a BKJIIOYEHUE U BBHIKJIIOUEHUE).
Ocranpabie MoOWIBHBIE [TK 00BIYHO 00X0nAaTCsa 3—6 KjaBHINa-
MHU.

OcHOBHOE Ha3HAYEHUE JIOTIOTHUTETbHBIX KJIABUII — ObICTPBII
BBI30B KaKuX-1100 (pyHKIMIA. Bbl camu Moxkere 3a/1aTh, Kakon
KJIABUILIEN YTO BBI3bIBATh. TaK, OMHOW KJIABMIIE MOXHO «IIOPY-
YUTh» 3aIlyCK TEKCTOBOro peaakropa Word, Apyron — MHTEp-
HeT-Opay3epa U T. 4. YacTb KJIaBUIIl MO3BOJISIET U3MEHSATH SIP-
KOCTh 3KpaHa. Ha MynbTUMEUITHBIX HOYTOYKaX ¢ X TIOMOIIIBIO
MOXHO YIpaBJIATh BOCIPOU3BEJEHUEM KUHO U MY3bIKH.

CeHcopHasi IOBEPXHOCTh JKPaHa. DTO eule OJUH CIOo-
co0 yrpasieHust HOyTOykoM. HecrnoxHo goramatbcsi, 4TO OHa
JOCTYITHA TOJIBKO BJIaJiesIbllaM TUIAHIIETHBIX HOYTOYKOB, HOYT-
OyKOB-TpaHC(POPMEPOB 1 MUHU-KOMITBIOTEpOB. Kak roBopuiock



paHee, B KOMIUIEKT K TAKUM KOMIIbIOTEpaM BXOAUT CHELIUATbHBIN
WHCTPYMEHT JIs1 KACAHUS 9KPaHa, Ha3blBaeMblid cTiirycoM. [Ipu
KacaHWM UM MOHUTOPA MPOUCXOAMT NIepeMellieHUe yKa3aTesl.

BriBaer 1Ba TWIA CEHCOPHBIX KpaHOB. [lepBblil MO3BOJISAET
YIPaBIATh MBIIIBIO Aaxe najblieM. OJHaKO Jenarh 3TO He cile-
JyeT, TaK KaK ecTh PUCK Nolapanarh NOKPbITHE. DKpaH BTOPOro
THMNa Oy/IeT «CIIyIAThCs» MPUKOCHOBEHUH TOJILKO COOCTBEHHOTO
niepa. C OMHOM CTOPOHBI, 3TO YOeperaeT OT CIyJYailHbIX KacaHU!
U co0Jla3Ha HaKaTh KHOTKY MaJbIeM, a C APYTOM, €CIU BbI TIOTe-
psieTe CTUIIyC, — IPUIETCS €ro 3aKa3bIBaTh (MMEHHO 3aKa3blBaTh,
TaK Kak OObIYHO OHH He MPOJAIOTCS B PO3HMILY) MM OTKA3aThCs
oT (pyHKIIMH TIJTAHIIETA.

OcraJjgpHOE

B sTom nogpazzene OyaeT paccka3aHo O TOM, YTO MO TeM WJIH
WHBIM TIPUYMHAM He OBUIO PACCMOTPEHO B MPEIbIIYIIHX.

TB-TIOHEp MO3BOIAET CMOTPETh U 3alUCHIBATh TEJENepena-
4y Ha BateM Kommnblotepe. i1 HoyTOykoB TB-TioHeps! ObIBalOT
JBYX BUJIOB: BCTPOEHHBIE 1 BHEIIHME. BCTpoeHHble 0OBIYHO pas-
MEMIAI0TCS B MYJbTUMEANIHBIX HOYTOyKax. Takue MOOHMIbHBIE
1K mocTraBisoTCs AakKe C MyIbTOM, YTOOBI YIPaBIIsATh KaHANA-
MU U BBINIOJHATh HEKOTOPbIE APYIUE JAEUCTBUSA HAa KOMIIBIOTEDE.
Buemnue TB-ToHEPHI ABIISIIOTCS aKceccyapamu, O3TOMY O HUX
MBI [IOTOBOPUM B CJIEYIOLIEH IJIaBe.

Ceromast pacmmpuTh (QyHKIIMOHATBHOCTh HOYTOYKa MOXHO



3a CUeT CrelraIbHbIX KapT pacimpenus. is HUX Ha OOJBIIMH-
CTBe MOOWJIBHBIX KOMITBIOTEPOB €CTh CIIEIMATbHBIN CJIOT. DTO
MozkeT ObiTh PC Card (u3BecTHbI# Takke Kak PCMCIA) nmm 60-
nee coBpemeHHbI ExpressCard. OHM UMEIOT OTMHAKOBOE TPE/I-
Ha3Hau€HWe, HO UX YCTPOWCTBO HECKOJIBKO Pa3nMyaercs. ITO
3HAYUT, YTO KAPTOUKH [IJIs1 IEPBOTO CJIOTa HE MOAOMAYT KO BTO-
poMy, U Ha0060pOT. CeroHs B COBPEMEHHBIX HOYTOYKaX MOXHO
BCTPETUTH TONIBKO pazbembl ExpressCard. [TogpoOHee o HUX Mbl
MOTOBOPHUM B CJIeYIOIIEH TJIaBe.

HeckobKko ¢/10B 0 pa3InyHbIX MOPTaX, BHIBEIEHHBIX HA HOYT-
oykax. CeromHsi i1 OOJIBITMHCTBA MOAKJIIOYAEMbIX YCTPOUCTB
(IpUHTEPOB, CKAHEPOB U MHOTMX JPYTUX, peub O KOTOPBIX MOK-
JeT B CJEeAyolen raBe) ucnoib3yloTcs pazbembl USB. Onu
€CcTh Ha KaXJIOM HOyTOyKe He crapiie 7-8 ner. OmHaKko eciu
paHbIlle XBAaTaJO OJHOrO-JBYX, TO TeNepb YeM OOJIbIIE TaKUX
TIOPTOB, TeM Jiyuliie. Yaiiie Bcero Ha COBpeMeHHOM MOOMJIBHOM
IIK moxer npucyrcrBoBars ot 2 10 4 USB-pa3beMoB.

WNuorga moxer mpurogutbest pazbeMm FireWire (u3BecTHbBIN
takxke kKak [EEE 1394 u i.LINK). K Hemy 0ObIYHO NOAKTIOYAIOT-
cs 1M(pOBbIE BUIEOKAMEPHI, BHEIITHUE KECTKUE TUCKU (IpaB-
Jla, HE BCEe MOJEJIN), a TaKKe eIlle HECKOJIbKO TUIOB YCTPOUCTB.
Ucnonb3yercs FireWire pexe, uem USB. OgnHako syyiie nosa-
OOTHUTBLCS O €r0 HAJIMYUM, TIOTOMY 4YTO Oy/ieT OOMJIHO, €CT OH
BaM CPOYHO MOHAIOOUTCS (MPUYEeM B CaMblid HEMOAXOSIIIUN MO-
MEHT), a y Bac ero He OyJer.

Ha 3TOM MOXHO 3aBEpIINTbh ONMCAHUE BHYTPEHHETO YCTPOU-



CTBa HOYTOYyKa U MEPelTH K TOMY, YTO BBl MOXETe KYIHUTh B J0-
IIOJTHEHUE K HEMY.



I'nasa 4
Akceccyapsl s HOYyTOyKa

Jlio6oe TexHImYEeCKOe YCTPOMCTBO, KOTOPOE MBI IPHOOpETaeM,
MOXeT OBbITb JIOMOJHEHO Pa3JIMYHBIMU aKceccyapamu, Tak WId
MHauye paclliupsIOIIMMU ero (PyHKIMOHAIBHOCTD, YTy4IIaloNIH-
MU BHEIIHUW BUJI WIM TIOBBINAIIIAMU YI0OCTBO UCTOIH30Ba-
Hus. Hanpumep, TeieBU30p MOKHO IMOCTABUTH HA MOJ WK KYP-
HaJIbHBIN cTOs1. OfHAKO yaoOHee MOMECTUTh €ro Ha Crielalib-
HYIO TIO/ICTaBKY, IJI€ €CTh MOJIKU AJI BUIEOMAarHUTO(OHA WU
DVD-npourpsiBaresisi, CTOMKY JJ1s1 JUCKOB U T. 1.

[Mocne mokynmky HOyTOyKa IMONb30BaTe b, KaK MPaBUJIO, J0-
MOJIHSIET ero TeMU WJIM MHBIMM KOMITOHeHTaMH. VX ob1as cro-
UMOCTb MOXeT ObITh MUHUMAJILHOM, @ MOKET PaBHSTHCS CyMMe,
OTJIAaHHOM 3a caM HOYTOYK, — BCE€ 3aBHCHUT OT BO3MOXHOCTEHN U
KenmaHus nonb3oBarens. OMHAKO ecTh TaKue Beld, 0e3 KOTOPBIX
He oboiituck. CorlacuTech, BeJjb He HOCUTh ke JIOCTATOYHO JI0-
poroii KOMITbIOTEp B LiesiohaHoBoM mnakeTe? Bam nonagooutcs
crieldasibHasl CyMKa.

B 31011 T71aBe 51 pacckaxy o HanOosee MONe3HBIX aKceccyapax
JUTST HOYTOYKa.

MbIIpb

HeCOMHeHHO, O TaKOM yCTpOﬁCTBe, KaK KOMIIbIOTCpHAasA



MBIIIIb, CJIBIIAIA €CIM He Bce, TO moutu Bce. OHa ObLia co-
3naHa eme B 1970-x rogax, a Tenepp cTajia HEOThEMJIEMOM 4a-
CTBIO COBPEMEHHOro KommbioTepa. OJIHaKO B cllyyae HOyTOYKOB
KJIACCUYECKasl MBIIIIb OOBIYHO 3aMeHsieTcs1 00Jiee KOMITAKTHBIMU
YCTPOICTBaMU BBOJIA, KOTOPBIE Mbl PACCMATPUBAIN B MPEAbILY-
HIeW I71aBe. DTO CEHCOpPHas MaHesb (Tauynan), TPEKIMOMHT WU
CEHCOPHBIN 3KPaH, C KOTOPHIM MOKHO PadOTaTh, UCHIONb3YSI CTH-
ayc. U Bce e OHM He Tak YIOOHBI, KaK JJaxe camas JelieBas
MbllIb. Bee aero B aspronomuke. HamHoro npoite aepxars B py-
K€ OKPYIJIbIIl MPEAMET, YeM MBbITATbCs OJIHUM MaJblEM 3a7aTh
BEKTOP ABMKEHUS yKa3aTeis Mo SKpaHy.

Jst paboThI ¢ HOYTOYKOM Bbl MOKETE MCIOJIL30BATh MPAKTH-
4yecku JIIoOyo Mblib. ECTh crienuanbHble «<HOYTOyYHBIE» MOJE-
JIM, KOTOPbIE TaKKe MOICOESANHSIOTCS M K HACTOJILHBIM KOMITBIO-
Tepam. OCHOBHOE OTJINYME MOOWJIBHOM MBI OT OOBIYHOM 3a-
KJIIOUAETCS B €€ pa3Mepe U JJIMHE POBOAA, €CJIA OH IIPUCYTCTBY-
et (puc. 4.1).



Puc. 4.1. CneuuasnbHasi MBIIIb 1151 HOyTOYKa

IIpumevanne

Hexkoropeie IIPOU3BOJUTENN BKJIIOYAIOT B
KOMIUIGKTALMIO HOYTOyKa  BHEUIHIOID  MBIIb.  JTO
OTHOCUTCA IPEUMYLIECTBEHHO K JOPOIMM MOZEJAM,
npuyeM K kinaccy DTR wim wmynstumenua. Mbeiib
Jla’ke CaMbIX MaJIBIX pa3MepoB HEYIOOHO HCIOIb30BaTh B
CTECHEHHBIX YCJIOBUSX, B KOTOPBIX Yallle BCETO PUMEHSIOT
Ou3Hec-HOYTOyKM Wian cyOHOYTOykH. Harpotus, B ciydae
3ameHbl HactonbHOro I1IK BHemrHss Mblmb OyneT BechbMa
KCTaTu.

Ilenp yMeHbIlIEHHS pa3Mepa MBIIIM BIOJHE MOHATHA — €€



MIPUXOAUTCSI HOCUTh C COOOM B CYMKe, IT09TOMY OHa JIOJIKHA 3a-
HMMaTh HeMHOro Mecta. Kpome Toro, Bo Bpemsi paOoTHI B cTec-
HEHHBIX YCJIOBUSX CBOOOIHOE MIPOCTPAHCTBO BOKPYT OrpaHUYe-
HO.

Kopotkuii mpoBo Takxe OymeT mone3eH. HexkenaTtenbHo,
9TOOBI TPU padOTE B JIIOJIHOM MECTe OT HOYTOYKa CBUCAJ TIPOBOJT
JUIMHOM JIBa METpa, TaK KakK KTO-HUOYJb BIIOJHE MOKET 32 HEro
3auenuTbes. Byner nocratoyno S0-caHTUMETPOBOIrO MPOBOAA.

CambIM ITpUEMJIEMBIM BAPUAHTOM B TAKMX CIIy4asix sIBJISETCS
6ecripoBoHas Mblib. K HOyTOyKy moAkmoyaeTcst He MPOBOJ, a
CIIeIMANIbHBIN TIEPEeAaTINK, KOTOPBIA OyaeT MpUHUMATH U Tiepe-
JaBaTh JaHHBIE O JBWKEHUU. B TakoM cilydae B MbIllIb YCTaHaB-
nvBatotcst Oarapeiiku. IHora B Hee MOXeT ObITh BCTPOEH aKKYy-
MYJIATOP (KOTOPBIM HA3bIBAETCS «JOHIJI» ), TOA3APSAKAEMBIN ITPU
MOJIKJIIOYEHUH K CIEeIUATIbHOMY 3apsiJHOMY YCTPOICTBY.

YV 0GecrnipoBOIHON MBIIIM €CTh U HEJOCTATKU. Bo-mnepBbIX,
HEOOXOMMO TIOCTOSIHHO 3apsikaTh aKKyMYJISTOP, eMKOCTH KO-
TOpOro OOBIYHO XBaTaeT Ha JEeHb-IBa. BO-BTOPBIX, aKKyMyJIs-
TOP UMEET CBOICTBO TEPATh NEPBOHAYAIBHYIO €MKOCTb, B CBSI-
34 C YeM TOCTENIeHHO CHIKAeTcsl BpeMsi paboThl Oe3 noa3apsi-
ku. M3HOC npoucxomut B TeueHue 2-3 ner. Ecim akkymyarop
BCTPOEHHBIH, TO €CTh He SIBJISIETCS COOPKOM M3 OOBIYHBIX AKKY-
MYJISITOPHBIX OaTapeek, TO 3aMEHUTD €ro I0BOJIBHO CJIOKHO, M0-
CKOJIbKY TaKMe aKKyMYJISITOPbI HE MOCTYNAIOT B ITpojaxy. Hako-
Hell, CTOMMOCTb O€CITPOBOIHOM MBI Oy/IeT BbIIIe (MHOT/A TM0-
YTH B /IBa pa3a), YeM aHAJIOTMYHOM C IPOBOJOM.



Heo6xoaumo 3HaTh, KaK MBIIIb MOJKJIIOYAETCS K KOMIThIOTE-
Py, TOUHEee UMETh NIPECTaBIEHUE O TUIIE pa3beMa, KOTOPbIA Ha-
XOIUTCS Ha KoOHIIe ee poBofa. CeroqHs MOXHO BCTPETUTh TPU
Buga: COM, PS/2 u USB. MslI He OyieM paccMaTpvBaTh MX TEX-
HUYECKHE OCOOEHHOCTH, a BBISICHUM, KAKOH THUII ITOJOUIET K CO-
BpPEMEHHBIM HOYTOYKaM.

Ceronns pazbemMbl COM (B BUIE paBHOOEIPEHHOM Tparie-
uun) u PS/2 (umeer kpyriyio popmy € IECTHIO OTBEPCTUSIMU ) HA
MOOWMJTBHBIX KOMITBIOTEpaX MPAaKTUYeCKH He BcTpevyaTcsa. OHu
BCe elle ucnonb3ylorcsi B HactonbHbIX [IK, HO B ckopoMm Bpe-
MeHH rcue3HyT. [loatoMmy oOpaTtuTe BHUMaHKE: MBIIIIb JIOKHA
noakoyarses mo USB. DToT pa3beM BHIIISAANUT Kak HEOObINOH
MPSIMOYTOJIbHUK (puc. 4.2).



Puc. 4.2. Pazvem USB

Ecnu BbI OyzieTe nokynarh KJ1aBUaTypy [U1sl HOyTOYKa, TO OHa
TaKxe Io/bkHa uMeTh pazbeM USB. TToka B OOJIBIIIMHCTBE BHEIII-
HUX KJIABUATYP UCTIONb3yeTcs cTapbiil PS/2, Tak uto OyapTe BHU-
MarteJIbHBI IIPU BHIOOPE.

[Tpexne yeM NeperTH K ClIeyIOLIEMY TIOpa3/ey [JIaBbl, XO-
4y pacckaszaTb O NpUHLMIAX paOoThl MbIM. PaHbllie n1aHHBIE
YCTPOWCTBA JBUTAJIUCh 3a CYET PE3UHOBOIO IIAPUKA BHYTPH.
Cxema ux paGoThl ObLTa MpeAeTbHO MPOCT: MApHK Bpaliajcs C
NIEpPEMELIEHUEM MBIIIU U NIEPEABAJI HAIIPABJIEHUE CBOETO IBU-



JKEHUs CIIeLIMaIbHBIM BPAIAIOIIUMCS JIEMEHTAM BHYTPU.

B nocnenHee Bpemst Haubosee pacrpoCTpaHeHbl ONTUIECKHE
MBIIIU. BHYTpU HUX HAXOMUTCS CHIEUATbHBINA CEHCOP, CKAHUPY-
IOIIHWIA TIOBEPXHOCTh MO/l COOO0M C BBICOKOUM CKOPOCTBIO U OIpe-
JeJISTIOIINIA HarlpaBJieHne IBUkeHus1. [11s oacBeTKY OBEPXHO-
CTU IPUMEHSIETCS ApKUM cBeTonnol. Cervac NoIyJ/IsipHbl MbIIIH,
B KOTOPBIX 11 MOJICBETKU UCIIONIB3YETCS JIa3ep, YTO MO3BOJISIET
JOOUTHCSI TOUHOTO OTCNIeKMBaHU niepementienust. [IpaBaa, yare
BCEro B TAKOW TOYHOCTU HET HeoOXonuMocTU. B qaHHOM ciydae
BbI [IPOCTO MEPEIJIAYMBACTE JICHBIU.

OnTryeckasi MbIIIb MOXET padOoTaTh MPAKTUUYECKU Ha JTIOOON
MIOBEPXHOCTH (KpOME 3epKajia U CTeKJa), YTO OYEHb IOJIE3HO B
CTECHEHHBIX YCJIOBUSIX, B KOTOPBIX 3a4aCTYI0 UCHOJIb3YIOTCSI HO-
y1Oyku. [llapukoBbie ke MBIIH yKe MTPAKTUIECKH UCUE3H U3
nponaxu. Jlymaro, ux Oymayiiee — My3eil KOMITBIOTEPHOW TeXHH-
KH.

BeiBon 3TOrO NOZIpa3Aena ciaeayoyn: KylmuTh MbIIb 17151 HO-
yTOyKa — Herioxoe perieHue. Jlydiie, eciv oHa OyeT ¢ ONTH-
YECKUM CEHCOPOM, KOPOTKUM ITPOBOJIOM U HEOOJBIIIOTO pa3Me-
pa. Yto KacaeTrcst HaMM4Ks UM OTCYTCTBUS MPOBOJIA, BHIOMpAii-
T€ UCXO[Isl U3 COOCTBEHHBIX MPEINOYTCHHA.

Cymka aj11 HOyTOYyKa

[Tpuobpetast HOYTOYK, BBl MOXETE PEIINTh, YTO C TPAHCIIOP-
TUPOBKOM He OyaeT mpodem. [leficTBUTEeIbHO, HUYEro He Mellia-



€T MEPEeHOCUTH €r0 B CYMKe, Kelice WM plok3ake. MHorue tak u
JIeJ1aloT.

OpHaKO OOBIYHBIE CYMKHU WM PIOK3aKH MPOCTO-HAIIPOCTO HE
npeHa3HAYeHBI ISl IepeHOCKU HOYyTOYKOB. KoHeuHo, MOOWMIIb-
Heii [IK B HUX nomectutcs. OmHako OH He OyleT HaJle)KHO 3a-
KpeIuvieH BHYTPU, C HUIM MOTYT CONPUKACAThCS APYrve Bellld,
YTO TPO3UT JMOO MOpUeH BHENIHEro BUAa HOYTOYKa, OO TO-
BpEXKJIEHUEM €r0 KOMIIOHEHTOB.

B nocienHee BpeMsi OSBUJIOCH HEMAJIO KOMITAaHUH, BRIOpAB-
[IMX B KQUECTBE OHOTO U3 HAIIPABJIEHUI AESITeTIbHOCTU BBITYCK
CIIEIATIBHBIX CYMOK JIJI1 MOOWJIbHBIX KOMIIBIOTEPOB. BHerHe
OHU MPAKTUYECKU HE OTJIMYAIOTCS OT OOBIYHBIX MOpTdeneit ae-
JIOBOTO YesioBeKa. TeM He MeHee HEKOTOpble 0COOEHHOCTH BCe
xe ecTsb (puc. 4.3).



Puc. 4.3. Cymka 1y HOyTOyKa

B nepBylo ouepenp oTMEUy HaJIMuYME CHELMATIBHOTO OTCEKa
ISl HOYTOyKa. DTO OT/IeNieHre YKPeTUIsieTcs MATKUMU aMOPTH-
3UPYIOIIMMHU CTEHKaMH, KOTOPBIE CIyKaT 3alllUTON OT yAapOB U
HU3KOW TeMIIEpaTyphl.

CyMK# [17151 HOYTOYKOB UMEIOT )KECTKUIA KapKac, YTO MO3BOJIs-
€T YBEJIMUUTh UX IPOYHOCTh, HO, C IPYTOil CTOPOHBI, BEC TaKXke



cra”HoBUTCA Oouibiie. HeoOXoamMmo cka3aTh O TAKOM BEChbMA I10-
JIE3HOM CBOMCTBE, KAaK BJIArOCTOMKOCTb, BeAb MOMNAJaHUE BOJIbI
HeOe30IMacHO IS JIIOOro KOMITHIOTEPA.

B cymkax ajiss HOyTOyKOB €CTh MHOTO JIPYTHX OTAEIEHUH 1
KapMallikoB. Bel cMOkeTe HOCHTh B HUX BCE, YTO 3aXOTHTE: JI0-
KyMEHTBI, KOHCIIEKTBI, KHUTH, KaHIIeJISIPCKUE MPUHAJICKHOCTU
U T. [I.

LleHbl Ha TaHHBINA aKceccyap MOTYT CHJIbHO Pa3HUThCS B 3a-
BUCHMOCTH OT Ka4eCTBa MCIOJHEHUSI ¥ Iipou3BoauTesi. Ha poc-
CHVICKOM pBIHKE CYMKH Uit HOyTOyKa crost or $30 mo $300.
[MTonyJISIpHOCTBIO TOJIB3YIOTCST KEWChI, CTOUMOCTh KOTOPBIX HAX0-
nurcd B quanaszone $60-130.

IIpumeuanue

Kcratn, HekoTopble MPOM3BOAUTENN  HOYTOYKOB
BKJIIOYAIOT CYMKY B CTaHIApTHYIO KomIuiekTauuio. [1pasna,
OTHOCUTCA 3TO TOJBKO K CaMblM JIOPOIMM MOZENISAM
moompHbIX [IK. K coxkanenuio, KauecTBO 3THUX CYMOK
OCTaBJIsIeT Xkeyarh Jyuiiero. IIpeanodyruTensHO KynmuThb
CpelcTBO /71 MepeHoca HoyTOyka camoctosTesbHO. Kpome
TOr0, JIOTOTUI W3BECTHOWM KOMIIAHUM-ITPOU3BOJUTEINS
(marmpumep, ASUS, Samsung, HP, Toshiba) na cymke nnu
Keyce MOXKET IPUBJIEYb BHUMAHUE 3JI0YMbIIUIEHHUKOB!

JIONOJIHUTEJILHBIA AKKYMYJISITOP

M3HauaibHO OCHOBHBIM TIPEMIMYIIECTBOM JIOOOTO HOYTOY-
Ka 10 cpaBHEHUIO ¢ HacToabHBIM TTK cunTazach BO3MOKHOCTb



ABTOHOMHOM pa®OTHI, KOTOPYIO U 0OeCreunBaeT aKKyMYyJIsSITop.
STOT KOMITOHEHT JOJIKEH MPHUCYTCTBOBATh B KAXKIOM MOOUJIb-
HOM KOMITbIOTEpE.

Ecim Bbl 4acTO HaXOAMTECh B IyTH U TIPH 3TOM HCHOJIb3yeTe
HOYTOYK, TO BOIIPOC BPeMEHH aBTOHOMHOU padOTHI JIJIs1 BAC MO-
KeT cTarh KimovyeBbiM. O ToM, Kakue Tumbl MoOubHBIX [TK Mo-
TyT paboTaTh JOJbIe €3 MOA3APSAKH, Mbl PACCMOTPEJIH B TII. 2.
OnHako Bcerga ectb BOBMOKHOCTh YBEJIMUUThH 3TO BpeMs, IS

94ero HeoOXOOUMO MPUOOPECTH JOTIOTHUTENIBHBINA AKKYMYJISITOP
(puc. 4.4).



Puc. 4.4. AKKymMyJSITOp MOBBIIIEHHON €MKOCTH

Ero MoxHO HaiTH B TOH xe (prupMe, TAe Bbl KYIUJIU CBOU HO-
yTOYK, WM OOPaTUTLCS B Apyroe Mecto. [ 1aBHOe, TOUHO 3HATh
MOJIeNTb MOOMJTBHOTO KOMITBIOTEPA.

Wuorga ecth BOBMOXHOCTh JJOKYNHUTH OOJiee WM MEHee eM-
KU aKKymyJsiTop. B mepBoM cityuae Bpemsi aBTOHOMHOM pado-
Thl MOXET yBenuuuTbest Ha 50-80 %, a BO BTOPOM, HAIPOTUB,
YMEHBIIUTHCS. 3a4eM HyKHa Takas Oatapes? 11 yMeHbIIEHHs



Beca. Kaxplii akKyMyJIATOp OCHAIIIEH CIelUaIbHbIMU SYerKa-
MU, XPAHAIMMH SHEPTUI0, OT KOJIMYECTBA KOTOPBIX 3aBUCHUT HE
TOJILKO TIPOJIOJIKUTESTBHOCTh paboThl Oe3 ToA3apsAKH, HO U BeC.

MoxHO nmpuoOpecTy MO0 TaKOH ke aKKyMYJISTOp, KaK ycTa-
HOBJICHHBII B BallleM HOYTOYKe, TMOO BEPCHIO C MOBBIIIEHHON
eMKOCTbI0. CTOMMOCTh JAHHOTO aKceccyapa MOXET BapbUpO-
Batbcs 0T $100 10 $200. Eciin HeT HagOOHOCTH B yBETMYEHUH
BPEMEHU aBTOHOMHOM pa®OoThI, TO TOKYIaTh TAKOW MpeAMeT He
cliemyer.

Kcratn, HekoTopble MPOU3BOAUTENN TPOEKTUPYIOT CBOM HO-
yTOyKH TakK, 4TO B HUX MOXHO YCTAaHOBUTH Cpa3y JIBa aKKyMy-
JIATOpA. DTO TaK HA3bIBAEMbIA MOY/IbHBIN M3aiiH. Yaiiie Bcero
BTOPOI aKKyMYJISITOpP YCTaHABJIMBAETCS HA MECTO ONTUYECKOTO
MIPUBO/IA, KOTOPHIN JIETKO M3BJIEKAETCS U3 CBOETO OTCeKa 0e3 BbI-
KJIIOUEHUsI KOMIIbIoTepa.

Kensington Lock

Eme 5 ner Ha3zaj HaiMuve HOYTOyKa CBHJIETEIHCTBOBAJIO O
BBICOKOM CTaTyce ero Biajenbiia. CeromHsi CuTyanusi HeCKOJIbKO
W3MEHWJIach, HO Bce paBHO MoOwWIbHBIN [IK — noBosbHO 10po-
roe nmpuoOpeTeHne. 3HAYUTEIHHO YMEHBIIMIIUCH pa3Mephl U BeC
HOYTOYKOB, UTO OOJIErYuIO He TOJIBKO MX MEePEHOCKY C MecTa Ha
MECTO, HO U BO3MOKHOCTb KPaXH.

YToObl CHU3UTH PUCK BOPOBCTBA, IIPOU3BOIUTEIN HOYTOYKOB
OCHAIAIOT BCE MOAEJM CHEUAIbHBIM Pa3beMOM, HOCSIIUM Ha-



3BaHue Kensington Lock (puc. 4.5).

Puc. 4.5. Kensington Lock momosxeT yoepeub Baill HOyTOYK
OT Kpaku

CrieraibHO 7151 HETO MOXKHO MPUOOPECTH KPENKUi TPOCHK,
TIO3BOJISIONINI TPUKPETTUTH HOYTOYK K YeMy-HHUOY b HETTOBU K-
HOMY. DTO MOXET OBITh BCE UTO YTOIHO: OT HOXKKH CTOJIA 10 TPY-
OBl OaTapen OTOTIICHUSI.

Koneuno, Kensington Lock He siBisieTcst maHaiieed OT BCex
Oe/1, OJTHAKO OH CMOXET 3aJIepKaTh 3JI0YMBIITUIEHHUKA HA HEKO-
TOPOE BPeMs, a ITOI0 MOKET OKA3aThCA JOCTATOYHO 1A CIiace-
HUS HOyTOyKa. CTOUT TaKOW TPOCHK HE OUeHb JIOPOTO, TaK YTO
HE MOJIEHUTECh MPUOOPECTH ITOT BEChbMa TOJIe3HBIN akceccyap.



MoOuabHbINH NPUHTEP

Bbl, BEpOSITHO, CITBINIANM BBIpAKEHUE «MOOWIBHBIA OUCH.
OHo mpenmonaraer, Yro Bbl MOXKETE BBIIOJHATH CBOIO PadoOTy
MPAKTUYECKU TJ€ YTOJHO C MOMOIIBIO0 Belleid, KOTOpble JOCTa-
TOYHO JIeTKO nepeBo3srcsi. OueBUIHO, 4TO HOYTOYK OydeT Kak
HeJb3s1 KCTaTu Il OpraHu3aimu MoowibHoro oguca. Ipuro-
JIMTCS TAK3Ke U IOCTYT B VIHTEpHET, KOTOPBIF MOKHO OOECIICUUTh
Jyepe3 MOOMITbHBIN TeeoH.

Cneuunduka pabOThI IETOBBIX JTIOEH TAaKOBA, YTO UM MOKET
[MOHAOOUTHCA €lle OJHO MOOWIBHOE BBICOKOTEXHOJIOTMYHOE
npucriocodienue. Peus naer o MmoOwisHOM nipuHTEpE (puc. 4.6).



Puc. 4.6. MoOUIbHBIN TPUHTED

['maBHOE OTIMYKE 3TOr0 YCTPOMCTBA OT HACTOJIBHOU BEPCHUU
3aKJII0YAETCS B 3HAYMTEIBHO MEHBIIINX Pa3Mepax, a TAKKE B BO3-
MOXHOCTH aBTOHOMHO# paOOTHI.

IIpumeuanue

CerofHst MOXXHO BCTPETHUTh YEThIpE BHJA MMPUHTEPOB:
MaTpuyHble, CTPyWHBbIE, JIa3epHBIC W CYOIMMAIMOHHBIC.
[MpuHIWMIT paGOTHI IEPBOTO 3aKJTI0YAETCS B UCTIONB30BAHUH
UTOJIOK, BBIOMBAIOIIMX Ha Oymare HM300paxeHue uepes



CHEUUAIBHYIO JIEHTY. DTOT NMPUHLIMI UCHOJIB3YETCs TaKKe
B KaccoBbIX ammaparax. OTMedy, YTO KauecTBO IedaTh
MaTPUYHBIX TPUHTEPOB HE COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUSIM.

CrpyiiHble PUHTEPHI B HACTOSAIIEE BPEMsl MPOAAIOTCS
HauOonee akTWBHO. OHM [IeIeBbl (HEKOTOPbIE MOIEIU
ooxomarcss B $40-50), KOMIIAKTHBI, MOJAEPKUBAIOT
[[BETHYIO TIeYaTh U padoTalOT OYeHb ObICTpO. VX TiaBHBIN
HEJIOCTATOK 3aKJII0YaeTcsl B pacXOmHBIX MaTepuaiax. st
MeyaT UCTIONb3YeTCsl KapTPUIK C YepHWIaAMH, KOTOpbIE
noyx OOJBIIMM  JaBJIeHHMEM BBIIPHICKUBAIOTCS TOHKOW
cTpyeil (OTciola M Ha3BaHME «CTpyiHBIe») Ha Oymary.
DTUX YEPHWII XBATUT, YTOOBI HAIleyaTaTh HECKOJIbKO COTEH
miuctoB. Yem MeHbIlle y TIPUHTEpa KapTpUIK, TeM OH
nemesie. Otaare 3a HOBBI mpuaercs $15-30, a BoT
C 3ampaBKOH CTapbIX ecTh MpoOneMsl. [lenath 3TO mpH
OTCYTCTBUM HEKOTOPOTrO OIbITA HE PEKOMEHIYeTCsl, TaK
KaK MOKHO BBIBECTH MPUHTEP U3 cTposi. O1HAKO 3arpaBKa
CTpYWHOTrO TIpUHTEepa — BIIOJHE OOBIJCHHOE [IeJI0, B
MpoJaxke CYIIECTBYIOT Jaxe CrelrasibHbie HAOOpBI IS
3aIpaBKU YE€PHO-OEJbIX U IIBETHBIX KapTPHUILKEH.

Jlazepuble  mpuHTEpHl  yXke€  JOBOJBHO  JIaBHO
UCTIONB3YIOTCSl B O(prcax, HO MOCTENEHHO MPUXOIAT U B
JoMa Tojib3oBatesield. M3o0paxeHre B TaKMX MpUHTEPAx
NepeHOCHTCSl Ha Oymary ¢ IoMOIIbio jla3zepa. B kadecTe
Marepuaia JUisi TIeYaTd HCTIONB3YeTCs  CIeIMaIbHBIN
MopoIIoK. Pecypc ogHOro kKaprpuaka cocTaBiseT 2—
3 ThiC CcTOB. KpoMme TOro, KapTpu Kk MOXKHO HECKOJIbKO
pa3 3ampaBuTh, UYTO JeJaeT Ja3epHBI MpuHTEp Oosee



MIPUBJIEKATEJILHON MOKYNKOH. EJUHCTBEHHBI HEIOCTATOK
— OTCYTCTBHE TOJJICPKKU IIBETHOM MeyaTd y HEIOPOTuX
mopenedi. OHAKO /Jis MevYaTy TeKCTa JIa3ePHBbIA MPUHTEP
HOJIXOAUT WICAIBHO

CyOiMMaIiMoHHble TIPUHTEPbl paboTalOT Kak MUHU-
oronadopatopuu. OHM  007a7AI0T  HPEBOCXOAHBIM
Ka4eCTBOM I1€YaTd, MO3TOMY HX JIydllle IMOKYNaTh, €Ciu
BBl COOMpaeTeCh nevaraTbh MHOTO IIMGPOBBIX (poTorpaduid.
XOTsl HEKOTOpblE CTPyWHBIE MPUHTEPbl MOI'YT COCTABUTH
JOCTOVHYI0 KOHKYPEHILIMIO CYOIMMAIMOHHBIM, MOCIIeHUE
BCce ke mpeanourutenbHee. I[IpaBga, uX CTOMMOCTh
JIOBOJILHO BBICOKA, J]a U JUISI TIeYaT OOBIYHBIX TEKCTOB OHU
TIOJIXOAST XyXe (M3-32 3HAUMUTETbHOU 1IEeHbl KapTPUILKe).

MOXHO OTMETUTh HEKOTOpble OCOOEHHOCTH MOOMIIBHBIX
npuHTEpOB. BMecTe ¢ MasibiMu pa3Mepamu Bbl ITOTYYUTE MBI
pecypc KapTpupka ¢ YepHIWIaMH (JIa3e€PHBIX, MATPUIHBIX U CYO-
JIMMAITMOHHBIX MOOMJTBHBIX TIPUHTEPOB HE BHIITYCKAIOT ), KOTOPO-
ro oo6pIyHO xBaTaeT nmpumepHo Ha 150-200 mmcToB ¢ 5 %-HbIM
3aroIHeHneM. 3aMeHa KapTpupka OOOUIeTCs B KPYIJIEHBKYIO
CYyMMY, KAK MUHUMYM CPaBHHMYIO C [IEHOW aHAJOTMYHOTO pac-
XOIHMKA ISl TIOJTHOIIEHHOTO CTPYWHOTO MPUHTEpa.

ABTOHOMHOCTb paGOTHI MOOWJIBHOTO MpuHTepa OyaeT odec-
MIEYMBATHCS €70 COOCTBEHHBIM aKKyMYJISITOPOM, UTO BIIOJTHE JIO-
r'4YHO. Beqh B TPOTUBHOM CiTydae Takoe YCTPOMCTBO OBICTPO UC-
TOIIUT 3arac SHEPruu B Oatapesix HOyTOyKa.

Kpome Toro, ckopocTb nedaT MOOMJILHOTO MPUHTEPA MEHb-
111e, YeM y HACTOJIbHBIX aHAJIOTOB. XOTsI 9TOT NapaMeTp HEeKPUTH-



4eH. B nopore Bam Bpsi1 1 TOHAIOOMTCSI CPOYHO BBIBECTH Ha Oy-
mary oonee 5-10 nqokymenToB. KauectBo mpu 3ToM Oyner BHoj-
He nprueMiieMbiM. KoHeuHo, nosHouBseTHble poTorpaduu, Hare-
YaTaHHbIE Ha clielMalIbHOM (poToOymare, MoIy4yarTCcs: HE CTOJb
XOpOIIIO, KaK B CIyyae MCHOIb30BAaHUSI OOBIYHOTO MpUHTEPa (1
TeM Oosiee hpoTOrpUHTEPA).

CTOMMOCTH KaK caMOro MOOMJIBHOTO TIPUHTEPA, TaK U €ro 00-
CIIY’)KMBaHUS JOCTaTOYHO BbIcOKa. [Ipexne Bcero, 310 00ycIoB-
JIEHO MaJIOl PacrpOCTPaHEHHOCTBIO TAKUX YCTPOMCTB U YCIIOK-
HEHHOM KOHCTPYKIMEW (MUHMATIOPHBIE pa3MepPhl M HAJIMUME aK-
KyMYJISITOPOB).

Jls nmpuHTEpa NPUIETCA BBIAEINTH JONOJIHUTEIBHOE MECTO
B Oaraxxe. OH 3aHUMAaeT MEHbIIE IPOCTPAHCTBA 10 CPABHEHHIO
C caMuM HOYTOyKOM, HO OOJbIle, YeM, HallpuMmep, BHEIIHSS
MBIIIIb U JIOTIOJTHUTEbHBIN akkymynsTop. [Tostomy, npuHumas
OKOHYATEeJIbHOE PElIEHNE O KOMIUIEKTALMM CBOEI0 MOOMIIBHOTO
oduca TaKUM YCTPOWCTBOM, B3BECHTE €IlIe pa3 BCe IUIIOCHl U MU-
HYCBI.

Yro kacaercsi KOMMaHWii, 3aHMMAIOUIMXCS TPOU3BOACTBOM
MOOWJIbHBIX MPUHTEPOB, TO HauOOJIee W3BECTHBIMU CPEAU HMX
apisorcss HP u Canon.

KapTbl pacmiupeHus

O,ZIHI/IM W3 BA)KHbIX ITPENMYIICCTB HACTOJIbHBIX KOMITBIOTEPOB
ABJIACTCA HAJIMYUEC INUPOKUX BO3MOKHOCTEMN 1A OOHOBJIEHUS.



Heob6xoaumebie 1eTan 0OBI'YHO MOKHO JIOKYIIUTh B KOMITBIOTEP-
HOM MarasvHe Wi (pupMe, a 3aTeM YCTaHOBUTH B Kopityc [1K.
C HOoyTOYKOM croxHee. 13-3a ero MaJibIX pa3smMepoB yCJIOBUI
JU1sl paclipeHust (PyHKIMOHAIBHOCTH HEJOCTATOYHO. 3a4acTyio
BaM YJIaCTCsl JIMILb HEMHOTO YJIy4lIUTh BHYTPEHHUE XapaKTEePU-
ctukd. HapamyBanve (pyHKIMOHAIBHOCTH, KaK MPABHIIO, OCY-
HIECTBJISIETCS C TOMOIIbI0 BHETHUX KOMILIEKTYIOIIHX.

IIpumeuanue

MHorrie KOMITHIOTEPHbIE KOMIUIEKTYIOIIAE MOXKHO
NpuoOpecT Kak BO BHYTPEHHEM, TaK W BO BHEIIHEM
ucrionHenun. Ilepoe  o3Hayaer, 4YTO  KOMIIOHEHT
BCTABJISIETCSI B KOPIYC KOMIIbIOTEpAa M TOJKJIIOYAETCS
HAIpsIMYIO K MaTepuHCKoii muiare'f.

BHenHre  KOMIUIEKTYIOLIME — TOACOEAUHSIIOTCA K
HOYTOyKy C TIOMOLIbI0O TpOBOJa TMOAOOHO  TOMY,
KaKk Bbl TNOAKJIIOYaeTe MbllIb WM TOpuHTEep. Yacro
BHYTpPH HEOOJBIIOr0  Kopryca (IUIACTUKOBOTO WU
METAJIMYECKOr0) BHEITHEr0 YCTPOWCTBA CKPBIBAETCS
OObIYHASI MUKPOCXEMa, KOTOpas WCHONb3yeTcsl W IS
BHYTPEHHEW BepCUU, HO JUIsl pabOThI C KOMITBIOTEPOM Uepe3
BHEIIIHME TMOPTHl B TAaKOE YCTPONCTBO YCTAaHABIMBAETCS
JOMOJIHUTENIbHAS T11aTa.

[Mourn Bcerma BHENIHWE KOMIUIEKTYIOIINE JIOPOXKeE
BHYTPEHHUX aHaioroB. Kpome Toro, oHM MOryT HMMeEThb
OrpaHUYEHHYI0 (PYHKIIMOHAIBHOCTh. O/IHAKO B Ciydae C

10 MaTepI/IHCKaH IulaTa — I71IaBHass MUKPOCXEMa KOMITBIOTEPA, CBA3bIBAIOIIAA MEXKIY
co0oii Bce KoMIIOHEHTHL. Ha Hee YCTaHABJIMBACTCA MTPOLECCOP, YUIICET, a4 TAKIKE BCE
TMOPTHI U pa3bEMBbI IJI1 IOAKJTIOYEHU S HOBBIX YCTpOﬁCTB.



HO}’T6YKaMI/I YacTo 3TO Hauboee HpI/IeMJ'IeMHﬁ BapuaHT.

OTuactu pemuTh NpodIeMy C YCTAHOBKOM BHEIITHETO YCTPOU-
CTBa MPU3BaH CHELUATbHBINA CTAaHIAPT KapT pacuupenus. Ects
nee Bepcumn: PC Card (u3BectHbld Takxke kak PCMCIA) u
ExpressCard. BbImiaaar oHM Kak y3KMe U JUIMHHBIE (pa3mepsl
npumepHo 50 x 600 MM) pa3beMbl, B KOTOpbIE BCTABJISIOTCS Ka-
Kue-mo0 Kapthl (puc. 4.7).

Puc. 4.7. CereBas kapra Wi-Fi, BeinonneHnHast B popmare
ExpressCard

IIpumeuanue

AooOpeBuarypa PCMCIA pacmmdpoBbBaeTcss  Kak
Personal Computer Memory Card International
Association (MesxayHaponHast accoLyanusa o
KapraM TMamsATd [UIsl  [IEPCOHATBbHBIX KOMITBIOTEPOB).



[lepBoHAaYaNbHO 3TOT CTAHAAPT ObUT pa3padoTaH s
paboThl ¢ mamsThio. Ero mepBas Bepcusi, BBIMyIIEHHAs
B 1990 rony, mo3Bosiia pacMpsATh MaMATh MOOMJIBHBIX
KOMITBIOTEPOB.

Vxke k 1992 rogy mnpoussoguresm PCMCIA-
000pyIOBaHUS  TMPEACTAaBWIM  OONBIIOE  KOJTUYECTBO
YCTPOUCTB ¢ TOAJepX)Kou 3Toro uHTepdeiica. MimMeHHO
Torma U Obula mpuHATa Bepcuss 2 01 crnenumdukanum
PCMCIA.

B 1995 romy cranpapr PCMCIA Obul cyIiecTBEeHHO
MOJEPHU3UPOBAH, YTO NPUOIM3UIO €ro K H3BECTHOMY
PCI, npumeHnsieMoMy B HacTOJIbHBIX KomIbloTepax. Ilocie
aToro cranaapt Obu1 nepeumenoBad B PC Card (ceromus
BcTpevatorcs 1a obo3Hadennss: PCMCIA u PC Card).

[Mo3zxke ObUM pa3padOTaHBI elle HECKOJIbKO BepCUit
PC Card, a Takxe INpeAcTaBlIeH yMEHbIIEHHbI BapUAHT
Small PC Card. Ilo cBoeit apxuTekType M CHOCOOY
B3aMMOJICUCTBUSI C KOMIIBIOTEPOM OH HE OTJIMYAETCS OT
OPHUTIMHAJIBHOW BepchU. VI3MEHMIINCH JTUIIIb pa3Mephbl CAMUX
KapT: OHU CTaJIM IPUMEPHO B [IBa pa3a Kopouye.

Ceronns Ha cmeny crangapty PCMCIA npuiiien HOBbIIA
— ExpressCard, koTopslil ogaepxuBaeT oOMeH JaHHBIMU
¢ komblotepoM 1o ctangaptram SATA u USB. Hosetimas
Bepcusi ExpressCard 2. 0 obecrieunBaeT MOIKIIOYEHHE
K HOYTOYKY  BBICOKOCKOPOCTHBIX  MYJIBTUMEIMIHBIX
YCTPOWCTB, Tiepe/iady BHEITHUM YCTPOWCTBaM OOJBIITHX
daitnoB no crangapry USB 3. 0. B ocHoBy 3TOro
CTaHJapTa JIer aKTUBHO PACIpPOCTPAaHSEMBII B MOC/IEIHNE
Tpu roga cranaapt PCI Express, no3Bonsiionmii JOCTUYb



OOJTBIION CKOPOCTH OOMEHA TAHHBIMH MEXy YCTPOHCTBOM
1 HOYTOYKOM.

Paccmotpum odopynosanue, nogaepxusaioiiee popmar PC
Card nnmu ExpressCard.

B nepBy1o ouepeb 9TO pa3MuHbIe CPeICTBA KOMMYHHUKAIUH,
BoInosiHeHHbIE B (popmare PC Card. B yacTHOCTH, K HUM MOX-
HO otHecT GSM/GPRS-monembl, Wi-Fi-agantepst u GPS-Ha-
BUTATOPHI .

GSM/GPRS-moziem nipencrapiisieT coOO¥ CrieluaibHbIA MO-
IyJTb, C TIOMOIIbIO KOTOPOTO HOYTOYK IpeBpaiaeTcss B MOOMIIb-
Hbld TesepoH. Mcnonb3ysi MHTErPUPOBAHHBI MUKPO(]OH, BbI
CMOXeTe TOBOPUTb, KaK 10 coToBoMY Tenedony. [Ipeanonaraer-
cs Takxke goctyn B IHTepHeT.

CeronHs BBITYCKAIOTCS MOAY/ M 1yisi paboThl B cetssx UMTS
(WCDMA) u naxe HSDPA. D10 camble nociieiHie CTaHaap-
Thl COTOBOM CB$I13U, [IO3BOJISIIONIME UCIIOIb30BATh, HAIIPUMED, BU-
JIE03BOHOK, a TAKKe TepelaBaTh U IPUHUMATH OOJIbITIHE OO BEMBI
nanubix. C HuMu MHTEpHET OyzeT ere ObicTpee.

Wi-Fi-agantep BaMm Bpsij v IPUTOAUTCS, IIOTOMY KaK CEro-
JHS OOJbIIIAs YaCTh MOOWJIBHBIX KOMIIBIOTEPOB MMEET UHTETPH-
POBaHHYI0 OECITPOBOJIHYIO CETeBYIO Kapry. Tem He MeHee, eciu
BbI ITPUOOpEU OI0/1KETHYIO MOJIENb UJIH MOJEPKAHHBIN HOYTOYK,

1 GPS moxer 6bith pacimmgposaHo kak Global Positioning System, cucrema riio-
6aJIbHOTO MO3UIMOHNPOBaHUsI. C ee TIOMOILBIO OIPEEISeTCs] MECTONONOKEHHUE C TOY-
HOCTBIO 10 MeTpa. GPS-HaBuratopsl, padoTalolye ¢ 9TOW CHCTEMOM, OCHAIAIOTCS
9KpaHOM (Yallle BCETO IIBETHBIM), Ha KOTOPOM MOXHO BHETh CBOE ITOJIOXKEHUE Ha Kap-
Te. OOBIYHO €CTh BO3MOXKHOCTh 3arpy3UTh KapThl HANOOJIee KPYITHBIX TOPOJIOB.



no100HOe YCTpOUcTBO B Bujie PC-KapThl TMIITHUM He OyJeT.

HWcnomp3oBath HOYTOYK B KauectBe GPS-HaBuraropa mmeer
CMBICJT TOJIBKO, €CJIA Bbl MTOCTOSIHHO Tepe/IBUraeTech ¢ HUM IO
yJIMIIaM Kakoro-iauoo ropopaa. bosee Toro, ceroqHs MOXHO Mpu-
oopectu BHenHUA GPS-mMomyis, moanep:KUBaOIUN CTaHAAPT
Bluetooth, 1 mo Hemy BecTi 0OMEH JaHHBIMH C HOYTOYKOM HJIH
KapMaHHBIM KOMITBIOTEPOM.

Bce ocranbhble ycrpoiictBa ¢ uHTepdericom ExpressCard
MMEIOT aHaJIOTUYHbIE perienus 1 muHbl USB (¢ ee moMonibio
MOJICOETUHSIIOTCS MBIIITb, KJIABUATYPa, IPUHTEP, CKaHep U T. 11.),
KoTopasi ctouT femenie. [Ipexae yem nmokynate ExpressCard,
HE TOJIEHUTECh TIOMCKATh B MHTEPHET-Mara3uHax 100 KOMIIbIO-
TepHBbIX (pupMax OoJiee YHUBEPCATIbHBIN aHAJIOT.

3BYyK

OOBIYHO TPH TOKYIIKE JII0OOTO KOMIBIOTEPA 3BYK — 3TO TI0-
clieiHee, Ha YTo oOpalalT BHUMaHue. HoBoncrieueHHOTro Hojib-
30BaTelisi MaJIO BOJHYIOT LIyMBbl, pa3psAHOCTh M KaHAJIBbHOCTD,
KOTOpBIE MOKET 00eCIeunTh BCTPOSHHAs 3BYKOBasi Kapra. bo-
Jiee TOTO, B TOCJIEIHEEe BPeMsI KaueCTBO BCTPOSHHOTO 3BYKa Ha-
CTOJIBKO BO3POCIIO, UTO 3a00TUTHCS O MOKYITKE Yero-1mdo J0To-
HUTENBbHO He mpuxoauTcsi. OcoOEHHO 3TO KacaeTcsi HOyTOyKa.
[TockombKy XOpolasi 3ByKOBasi KapTa IMPUTOIUTCS, TOJBKO €CIH
BBl OyJeTe CiymiaTh 3ByK Yepe3 XOpOIIWe KOJIOHKHU, a He «HO-
yTOy4HbIe» MUHH-IUHAMUKH, TO L1EJIECOOOPA3HOCTD €€ MOKYIKU



npakThuecku ornagaer. OAHAKO MPOU3BOAUTENN MPOAOIKAIOT
BBIITYCKATh HOBbIE MOJIEJIA BHEIIHMX 3BYKOBBIX KapT. [jis1 uero?
[TorpoOy1o OTBETUTH HA STOT BOIPOC.

Ecmu Bb kenaere cmotrpeth DVD-duibMbl, ciyinas kade-
CTBEHHBII TPEXMEPHBIA 3BYK Ha HIECTUKAHAJIbHBIX KOJIOHKAX,
TO JIy4Ille BCE JKe MPHOOPECTH BHEITHIO 3BYKOBYIO KapTy. BhI-
MYCKOM TaKMX YCTPOMCTB 3aHMMAETCS, B YaCTHOCTU, KOMITAaHU S
Creative. OHa mpOM3BOAUT BHEIITHUE 3BYKOBbIE KapThl B (hopma-
tax PC Card (puc. 4.8) u USB (puc. 4.9).

Puc. 4.8. 3BykoBas kapra Creative Audigy ZS B ¢popmare PC
Card



Puc. 4.9. Buemnsas 3BykoBas kapra Creative Extigy, noakmo-
yaemas o USB

B nepBom ciydae 061acTh IPUMEHEHU 1 OT PAHUIUBAETCS HO-



yTOykamu. 3ByKoBasi kKapta B ¢opmare USB umeer Oonblive
pa3Mephl U Bec, YTO TO3BOJISIET HECKOJIBKO TIOBBICUTH Ka4eCTBO
00pabOTKU 3BYKA.

B pononHenne Kk 3TUM BemiaM (MO0 BMECTO HMX) MOKHO
npruoOpecTu HayImHUKK. VIX vicnonb3oBaHue OyneT yaoOHbIM BO
MHOTUX ciy4dasix. Koraa Bbl, Haripumep, efiete B roe3/ie U XOTUTe
MIOCMOTPETh (PUJTBM, TO 3HAUUTEJTBHO O0JIee KaueCTBEHHBIN 3BYK
NOJIyYuTe B HAYITHUKAX, HEKEM Yepe3 UHTErpUpOBaHHbIE MU-
HU-JUHAMUKU. [moc kK 3ToMy BBl He OyfieTe Melath OKpykKako-
M (T10 STOW MPUYMHE MOKHO TaKKe MPUOOPECTH HAYIITHUKU
¥ JIUIS1 HACTOJIBHOTO JIOMAIITHETO KOMIThIOTEpa).

PacckasbiBaTh 0 TOM, Kakue KOJIOHKY WM HAYITHUKY JIydllie
BBIOpaTh, 0COOOr0 CMBIC/Ia HE UMEET, TaK KaK Ha PbIHKE Mpej-
CTaBJIeH OT'POMHBIN aCCOPTUMEHT MOI00HO! TTponyKimu. [17s ee
OIMCAHUsI HE XBaTHUT IEJIOW KHUTH, HE TOBOPS YKE O MaJieHb-
KOM paszjiesie. 3ByKOBbIE KapThl BHIITYCKAET MEHbIIIee KOINYECTBO
MPOU3BOIUTEIIEN, OJHAKO MPEAJIOKEHUI 1 TIo HUM xBaraeT. Ec-
JIM BBl HE YBEPEHBI B KAKOM-JIMOO MPOU3BOAUTENIEC, TO MOXKETEe
OCTaHOBHUTH BHIOOP Ha MpoayKIuK Komranuu Creative, Kotopast
TMIOJIb3YETCsI XOPOIIeH peryTallieil U BBICOKUM CIIPOCOM.

B nienom pacinvipeHre U yaydilieHue 3BYKOBBIX BO3MOXKHO-
CTell HoyTOyKa OMpaB/IaHbl B TEX CITydasix, KOTJIa BbI UCITIOJb3Ye-
Te ero B Ka4eCTBE 3aMeHbl HACTOJILHOTO.



Card-Reader

Flash-mamMsth — 0coObIil TN nmamstu. s xpanenus uadop-
Malliy UCTIONb3YIOTCS CIEIUAIbHBIE MUKPOCXEMBI, TIONOOHbIE
ycTaHOBJIeHHbIM Ha IiaHkax O3Y. I'maBHoe ommuue flash-ma-
MSATH OT OINEPATUBHOW 3aKJII0YAeTCs B TOM, UTO MepBasi MOXET
XPaHWUTh JaHHBIE TOPA3/I0 JOJIbIE U Oe3 TOMOTHUTEIBHOTO M-
TaHusA. Benp, €ciii BBIKIIIOUUTh KOMIIBIOTEp, copep:xxumoe O3Y
MOMEHTAJILHO y/IaJIseTcsl.

B nocnenuue roawl flash-mamste npuobpena orpomMHyio mo-
nyIsipHOCTh. Panbiire flash-kapThl ObLTM HAMHOTO JIOPOXKE TIPH-
BBIYHBIX KOMITAKT-UCKOB U AuckeT. Ceiyac mpu uyTh OoJiee Bbl-
COKOM CTOMMOCTH TIpejjlaraeTcsi BechbMa YIOOHBIN CIIoco0 Xpa-
HEeHUs U niepeHoca nH(opMallvu.

IIpumeuanue

Flash-namsiTh ceromHs BBITyCKaeTCs B IByX BapUaHTAax:
Kaptel mamsaTd u USB-nakonurtenu. Ilo Buay oHuM
CUJIBHO PA3IMYaloTCsi, 3aTO BHYTPU HUX HAXOIATCS OYEHb
MOXOKUE MUKPOCXeMbl. KapThl mamsTi UMeIoT HeOOJTbIIHe
pa3mepbl, KOTOpPbIE YMEHBIIAIOTCS C KaXAbIM TOJOM.
OOBIYHO OHM YCTaHABIMBAIOTCS B Pa3IMYHbIE YCTPOWCTBA
Trmna (poToaNmMapaTroB, KAPMAHHBIX KOMITBIOTEPOB, COTOBBIX
TesiepoHOB U 1IMPOBBIX TJIEEPOB.

USB-Hakonurenu (WM MpocTo «(JIeKn») HapsAMYyIo
nogkJovyaotes: kK pazbeMy USB, mocie 4dero ¢ HUMM
MOXHO palOTaTh KaK C KECTKUM JUCKOM. DTO ropasio



ynoOHee, YeM HOCHUTh C COOOM JIMCKETHI WM AUCKU. BHYTpH
«nemek» HaxoaATcs yunbl flash-mamsaTy, XxpaHsiye Bce
HEOOXOIMMBIE JaHHEIE.

Flash-kapTel cerogHs MCMOIb3yIOTCS MOBCEMECTHO. B cBsA3M
C 3TUM BECbMa IOJIEBHBIM MOXET OKa3aTbCsl YCTPOWCTBO, CIIO-
COOHOE CUMTBIBATL JAHHBIE C HOCUTENIEN Takoro tuma, — Card-
Reader (B mepeBome C aHITIMMCKOrO O3HAYAET «CUMTHIBATEIb
KapT»).

CerogHst HOYTOYKM JOBOJIBHO 4acTO OCHAILAIOTCSI BCTPOEH-
HeiMu Card-Reader. Onu, npaBzia, 0OBIYHO TOAJEPKUBAIOT HE
6onee mATH (OPMATOB KapT, TIOITOMY B HEKOTOPBIX CHTYalIUsIX
9TOTO MOXET ObITh HEJOCTATOYHO.

Haripumep, oyH U3 caMbIX paclpOCTPaHEHHBIX CTaHJAPTOB
SD/MMC nopnepAuBal0T MHOTME LU(MPOBHIE YCTPOICTBa, a
takxke Card-Reader. ®opmar CompactFlash, kotopeiii nomyss-
PEH Cpeay MPOU3BOAUTEINIEN 3EPKAJIbHBIX HU(POBBIX (pOTOANMA-
paToOB, HECOBMECTUM C MOJABJISIONIMM OOJBIIMHCTBOM «HOYT-
OyUYHBIX» YCTPOUCTB UTeHUsI KapT (KapToBoaoB). Bee Gonee mo-
OyJISIpHBIM cTaHOBUTCS cTaHaapT XD-Picture (mpumensiercs B
(poroarmaparax Olympus u Fujitsu), KOTOpBII peIKO NOAIEPKHU-
Baercst MoOwTbHbIMU Card-Reader.

Ecimu Bbl TMOCTOSIHHO wucnofib3yere Kapthl flash-mamsTu,
TO CIeAyeT 3aaymarbcs O mnokynke BHemHero Card-Reader
(puc. 4.10).



Puc. 4.10. Buemnuit Card-Reader ¢ unrepgeiicom USB

OOBIYHO TaKkKe YCTPOWCTBA MMEIOT MUHHUATIOPHBIC pa3Mephl
(KOTOpBIE 3aBUCAT OT KOJIMUECTBA NOAJEPKUBAeMbIX (hOpMATOB),
a Takke coBMecTUMBbI ¢ untepgericom USB, ucnonb3yembim 151
oOMeHa nH(pOPMAIHIEHN C KOMITBIOTEPOM.

CoBeToBaTh KOHKPETHYIO MOJIE/Ib WM TTPOU3BOAUTENS Kap-
TOBOJA HE CTaHy: CErOJHS BBIMYCKAETCS MHOXECTBO TaKUX
YCTPOWCTB, Pa3lNYalOIMXCs] BHEITHUM BUAOM M KOJTUYECTBOM
NOJEP/KMBAEMBIX CTaHIApTOB. bosee Toro, MokeT NoinyunThes,
YTO U MOJEJb, U TTPOU3BOIUTENb Pa3HbIE, 3 XapaKTePUCTUKU U
BHEITHWI BUA uaeHTU4HbL. [Ipu nokynke yOenurech, YTO e€CTb
COBMECTUMOCTb C HEOOXOIUMBIM BaM (DOPMATOM, a TaKkKe TMOJ-



nepxxka USB 2.0.

IIpumevanne

Bemyckalorcss  takxke Card-Reader B ¢opmare
ExpressCard. HMx mpeumylecTBa 3aKIOUYAOTCS B
HEOONBIINX pa3Mepax W OTCYTCTBUM HEOOXOAMMOCTHU
Hocuth ¢ cobort USB-kabenp I MOOKIIOYEHUA K
kommnblotepy. Cronmocts ExpressCard-kapToBOIOB BBILLIE,
4YeM y OOBIYHBIX, TIPU ITOM KOJMUYECTBO MOAACPKUBAEMbBIX
(opmaroB HeBenuko (Bcero 1-5), Torma Kak BHELIHsIS
USB-Bepcust Moxer nogaepxusars 10 40 craHgapToB
flash-mamsru.

[Moakmounts Card-Reader kK HOyTOyKY O4€Hb JIETKO — IIPOCTO
nogacoeauHute ero K nopry USB. B cucreme nosiBUTCSI HECKOJIb-
KO HOBBIX JIOTUYECKUX JIUCKOB, CAMBOJIM3UPYIOIIUX OTCEKHU IS
kapt namsaTu. Kak tonpko BbI BctaBute flash-kapry, cpasy nmomy-
YuTe K HeH JIOCTYII, Kak Oy/ITO TO Balll KeCTKUM JUCK.

BHemHue HocuTeau nH(opmManun

B sTOM nozipasiesie pacCMOTPUM BHEIIHUE HOCUTETN UH(OP-
Manuu. HarmoMHio, 4To B MepapXuu MamMsTH OHU CTOSIT MOCIIEI-
HuMu. Ha HuX MOXHO 3ammcaTth OoJbIle Bcero JaHHbiX. [1omo0-
Hble HAKOITUTEJIM He TaK YJOOHBI, 3aTO CTOSIT COBCEM JICIIEBO.

BHerHre HOCUTENIN — 3TO HE TOJIBKO JUCKU MM JUCKETHI. K
HUM TaKXX€ OTHOCATCS BHEIIHUE KECTKUE TUCKU, ONTHYECKUE
npusonsl, flash-kapter USB u T. 1.



BHemnui »xecTKH JUCK

BHeliHue xecTkre AUCKM CYLIECTBYIOT JOCTATOYHO HABHO.
[1o cTpoeHuUI0 OHM MOYTH HE OTJMYAIOTCS OT BHYTPEHHHUX. MOX-
HO CKa3aTh, YTO TO camble OOBIYHbIE BUHYECTEPHI, HO TIOCTABJISI-
eMBble He BMeCTe C KOMMBIOTEPOM (B YaCTHOCTH C HOYTOYKOM),
a B CIIEIIMAJILHOM IIACTUKOBOM Kopityce. Kpome xecTtkoro guc-
Ka, TaM pa3MellieHa crieliiaibHasi MUK pocxeMa, IpeoOpasyomas
CUTHAJIBI [IJ151 TIepeJjadyd 10 OJHOMY U3 pa3beMOB, KOTOPbIE BbI-
BefieHbl Ha HOYTOyKe (M HactoipHOM I1K). Bel mogkiouaere
HEeOOJIBIIYI0 KOPOOOUKY C MOMOIIIBI0 Kadesss K KOMITbIOTEpY, U
CIYCTSI HECKOJIBKO CEKYHJ OIlEpallMOHHasi CUCTEMA OIpEAETISIET
HOBBIN kecTKuM quck (puc. 4.11). Ee naxe He npujaercs nepe-
3arpyxarb.



Puc. 4.11. Buemnwmii sxectkuid guck ¢popmata 2,5"

CerojiHsI UCTIONB3YETCS [IBA CIOCO0a TOAKIIOUEHHS KeCTKO-
ro aucka: yepe3 USB u FireWire. O nepBoM TuIie roBOpUIOCh
yxke He pa3. HazHauenue pazpema USB yHuBepcasbHO, MO3TO-
My C HUM COBMECTHMBI HE TOJIbKO MbIIlIb, KJIABUATYpa, IPUHTED,
CKaHep, HO U HEKOTOpPbIe BHEIIHUE HOCUTEJIH.

Kakoe-to Bpems Hazaj FireWire (oH Takxke M3BECTEH Kak
IEEE 1394 u iLink) ObL1 JOCTYIIEH TOJIBKO JIJIs BJIA/IETIBLIEB ITPO-
(peccroHaIbHBIX W TOPOrMX KOMIIBIOTEPOB, HO cedvyac OH €CTh
NOYTH B KaxkJaoM HOyTOyke. PopmaibHo FireWire mpeamouTtn-
TEJIEH JJ151 MOJKJII0YEHU 1 BHEIITHETO )KECTKOTO IucKa. M3-3a jiyd-
IIeld 3aIUIIEHHOCTH OH CMOXeT 00eCIeurTh OOJIBIIYI0 HalleK-
HOCTh U CKOPOCTb Tiepefauu JaHHbIX. OIHAKO BHEUIHUX KECT-



KMX IMCKOB, nogaepxuaonmx ¢popmar IEEE 1394, Ha peiHke
coBceM HeMHoro. Yamie Bcero onu copmectumbl v ¢ USB 2.0.

Cy1iiectByeT Crnoco0 MpeBpaTuTh OOBIYHBIA BHYTPEHHUIA
’KECTKUI OUCK BO BHEIIHMI. B KOMIIBIOTEpHBIX Mara3uHax €cTh
HETUTOXOM BBHIOOP BHEIIHUX KEMCOB JJIsI KECTKHUX TUCKOB. Bam
HEOOXOIMMO MPHOOPECTH KeHC M JKEeCTKHUI AUCK K Hemy. [locrne
Yero Mo WHCTPYKIMK BCTaBUTh BUHYECTEP BHYTPb — U BCE TOTO-
BO.

B stomM ciydae BaxHO COONIOCTM HECKOJbKO MpaBui. B
TIpe/IbIIYIIEH TJIaBe s TOBOPHII, YTO ObIBae€T HECKOJIBLKO pa3me-
POB BUHYECTEPOB, CaMble paciipocTpaHeHHbie — 3,5" u 2,5". Ilep-
BbIE€ HCIIOJIb3YIOTCS B HACTOJIbHBIX KOMITBIOTEPAX, BTOPbIE — B MO-
OounbHBIX. [ToMHUTE, UTO KEHC MOKET ObITh COBMECTUM TOJIBKO C
OIHUM U3 HUX!

Cnemyer oO6paTiTh BHUMaHHE Ha MHTEPdENC MOIKITIOYeHHMS.
10 MoxeT ObITh Serial ATA (mmu SAT A) u IDE (unmu UDMA,
Ultra ATA). Heo6xoaumo, 4TOOBI M JKECTKUI AUCK, U KEHC IMO/I-
JePKUBAJIM OJTH U TOT e CIOCO0 MOJIKIIIoUeHusl. B mpoTuBHOM
cllyyae HUYero He OyJieT padoTarh.

BHemHui onTHYeCKUH NPUBOJ]

CeroiHsi MPOU3BOIUTENNM HOYTOYKOB CTapalOTCsl OCHACTUTh
KaXIyl0 MOJEbh ONTUYECKUM MPUBOIOM JJIsi PadOTHI C KOM-
MaKT-ITUCKaMH. B cilydae MUHHMATIOpPHBIX CYOHOYTOYKOB 3TOTO
ClieNIaTh HeJb34 M0 BIIOJIHE NOHATHBIM ITpruurHaMm. OHaKo ecin



BaM HEOOXOAMMO PadOTaTh C UCKAMU, TO BBIXOIOM U3 CUTYaIluy
CTaHeT MPUOOpETeHNE BHEIITHETO ONTHYECKOTO MPUBOA.

Kak B ciyyae ¢ BUHUecTepamu, BHEIIIHME IPUBO/IbI Yallle Bee-
ro SIBJISIIOTCS] BHYTPEHHUMU BEPCUSIMU, 3aKJIIOYEHHBIMU B KeHiC.
Onu OBIBAIOT pa3HbIX pazMepoB. Cambie OONBINUE U TKETbIe —
AHAJIOTW MPUBOJOB, YCTAHABIMBAEMBIX B HACTOJIbHBIE KOMIIbIO-
Tepbl. HaBepHoe, ux mpuoOperars He cienyer. Bo-niepBbix, 3TH
NIPUBOJIBI TOBOJIBHO TPOMO3JKUE, BO-BTOPBIX, [UIsI pabOThl MO-
JKET MOHAI00UTHCS JIOTIOJTHUTETbHASL PO3ETKA, YTO TOBOPUT HE B
TOJTb3y MOOWJIBHOCTH.

[Tpu *kenaHny MOKHO HAWTH U «HOYTOYUYHBIN» BHEIITHUM TTPHU-
BoJ. OH OyaeT HaMHOro KOMITaKTHee W, KOHEUHO, fopoxe. Ec-
JIM BaM HY’KHA CTelUaibHasi BEPCUs ISl TPAHCTIOPTUPOBKH, TO
VMMEHHO TaKOU BAPUAHT CTAHET OJHUM M3 JIydlnx. «OgHUM U3»
MIOTOMY, 4TO €CTh MOJIEJTH, pa3padOTaHHbIE CIIEIIUAIBHO /IS Tie-
PEHOCKHU BMeCTe C HOyTOyKoM (puc. 4.12).



Puc. 4.12. CnietpanbHbIN TPUBOJ, TPETHA3HAYESHHBIU /1151 T1e-
PEHOCKH C HOYTOYKOM

[NomoGHBIe onTHYEcKUe TPUBOBI 3HAUUTEIHHO JIOPOKE CBO-
MX BHYTPEHHUX aHAJIOTOB, 3aTO yIOOCTBO TPaHCHOPTHPOBKU Ha



BBICOTE.

Yro Kacaercsi criocoda MOIKIIOUYEHHs], TO TIOUTH BCErga 3TO
USB 2.0. Berpeuatorcs takxe npuBogs! ¢ FireWire, HO Takux
Mojiesieli HEMHOTO.

Ectb emie oguH B BHEIIHUX HocuTesen — flash-ycrporictBa
USB (puc. 4.13), 0 KOTOPBIX MBI YK€ HE pa3 roBopriid. OH MOXET
0Ka3aThCs /7S Bac Hanbosee yI0OHbIM.

Puc. 4.13. USB-gakonutensr Ha ocHOBe flash-mamaru

TB-TroHep

B 1. 3 ynomuHanock ycTpoicTBo noj Ha3BaHueM TB-TioHep,
KOTOpPOE MOXET BCTPAWBaThCS B MYJbTHUMEAWHHbBIE HOYTOYKHU.
OpgHako Jajieko He BCeriga HeOOXOOUM TaKON MOOMJIBHBINA KOM-
MBIOTEP: €ro pa3Mephl, Kak U CTOUMOCTb, TOCTATOUYHO BEJUKHU, a
BOT TIOHEp 0e3 Mpo0JieM MOXHO MPUOOPECTH BO BHEIIIHEM HC-



MOJTHEHUU.

Buemaure TB-TioHepb! OBIBAIOT IBYX BHUJIOB: C TIOJIKJIIOUECHU-
em o USB 560 BeinosnneHHbie B Buje ExpressCard. [lns HOyT-
Oyka cienyet BbIOpath TIoHep ¢ nopaepxkkor USB. [leno B ToMm,
YTO 3Ta BEPCHsI IMEET MEHBIIYI0 CTOUMOCTD U OOJIBIIYI0 (hyHK-
LIMOHAJIBHOCTh N0 cpaBHeHUIO ¢ ExpressCard. B wactHocTH, Y
USB-T1ioHepa Moxer npucyrctBoBarb FM-TioHep, Toraa Kak y
ExpressCard nogoOHble JOMOIHEHUs BCTPEYAIOTCS Pexke.

Ecimi roBopuTh 0 BHIOOpE, TO ClleAyeT OTMETUTh, YTO HAaubo-
Jiee ToMyJIsipHa TPOYKIIUs TaillBaHbCKOM kommnanuu AverMedia
(puc. 4.14).



Puc. 4.14. Buemnuii TB-Tionep AverMedia

ACCOPTUMEHT 3TOr0 MPOU3BOAUTENS MPECTABIEH MOJEIAMU
TB-TioHepOB, KOTOpbIE OTUYAIOTCS JOCTATOYHO BBICOKOM (PYHK-
[MOHAJIbHOCTHIO0. Pacripoctpanens! Takxke TB-TioHEps KoMma-
Huil Gotview u Beholder. Kcraru, Bce Tpu npoussoguresns opu-
EHTUPYIOTCS Ha PYCCKOSI3BIYHOTO TOJIB30BATENS], UTO SIBISIETCS
CYILIECTBEHHBIM ILTIOCOM.



USB-xa0

Beime MBIl yxke paccMoTpenu  OOJIbIIOE  KOTHMYECTBO
YCTPOWCTB, KOTOpPBIE UCTIONB3YIOT uHTEepdeiic USB s noakio-
JyeHus K HOyTOyKy. Kaxapii [1K, B TOM unciie 1 MOOWIIbHBIMH,
UMeeT OrpaHYeHHOE KOJTMYECTBO MOJOOHBIX MOPTOB. B HOYTOY-
K€ MX MOXET ObITh OT 2 710 6 (uaire Bcero 3—4).

Mo:xeT nokas3arbcsi, YTO TAKOro KOJIM4YecTBa AocTtaroyHo. On-
HAKO TMOJKJIIOYMTE K KOMITBIOTEPY MBbIIlb, BHEITHIOK 3BYKOBYIO
kapty, Card-Reader, flash-npuBog USB, BHemHuii xecTkum
JMCK — ¥ MeCTa, Harlpumep, 1711 MOOWIIBHOTO Tesie(hOHa yxke He
OCTAHETCH.

B Takom ciydyae He0OXOOMMO MPHOOPECTH YCTPOUCTBO, KO-
Topoe HaszbiBaeTcsi USB-xa0. OHO MOAK/I0YaeTcs ¢ MOMOIIIbIO
kabens k ogHomy u3 USB-pazbeMoB KOMITbIOTEpa, TIOCIIE Yero
MOXHO KCTIONIb30BaTh Bce MOPTH Xaba (puc. 4.15).



Puc. 4.15. USB-xa6 Ha uethipe mopra

OO6bryHO USB-Xxa0 OCHallleH 1ByMsl WJIM YEThIPbMS JIONOJIHU-
TEJIbHBIMU pa3beMaMU. Tak 4To C €ro OMOILBIO BbI CMOXKETE Ya-
CTUYHO pemmTh podnemy HexBatku USB-mopTos.

IToBTOpPHTEH MOPTOB

[oBTOpUTEH MOPTOB — B HEKOTOPBIX CIYYasiX OYeHb YIOOHBIN
akceccyap a1 HOyTOykoB. Ha HemM OOBIYHO BBIBEICHO JOTONI-
HUTEJILHOE KOJIMUECTBO Pa3beMOB, UTO TO3BOJISIET MOAKIIOUUTD
ere OOJbIliee YKCIO BHEITHUX YCTPOMCTB. MHOTMe MOOHIIbHBIE
IIK umeror pa3bem, K KOTOPOMY MOXHO TMOJICOEAUHUTD MOBTO-
pUTEb.



[IpencraBum cuTyanuio: Bbl MUCHIOJIB3YeTe HOYTOYK M JIoMa, U
Ha padote. 1 Tam 1 TaM BaM IPUXOAUTCS MOAKIIIOYATH K MOOMITb-
Homy IIK npuHTEp, MBILIb, KIaBUATYPY U T. A. JleJaTh 3T0 Kax-
Jblii IEHB 110 JIBA pa3a OueHb HeyaoOHO. Bbl MoskeTe npruodpectu
JIBa TIOBTOPUTEJSI TIOPTOB, B KOTOPBIE MOAKJIIOYUTE BCe HEOOXO-
aumvoe. Takum 00pa3zoM, yxozsi ¢ paboThl, B OTKJIIOYAETe OT IMO-
BTOpUTEJISI HOYTOYK, a I0Ma MOJCOeIMHSIETE €r0 K TOBTOPUTEITIO
— U BCe TOTOBO K padoTe 3a cuMTaHble ceKyHjabl. Kpome Toro,
MHOTH€ TIPOU3BOJUTEIH MPEANOYUTAIOT HE OCHAIATh HOYTOYKH
TaKUMU ycrapeBmmmu nopramu, kak COM, LPT wim PS/2. Ho
IpY UX HEOOXOIMMOCTH MOXKET OBITh MCIIONB30BaH TOT K€ TIO-
BTOPUTEJIb.

['maBHasi 0COOEHHOCTD 3TOTO YCTPOWCTBA 3aKJII0YAETCS B TOM,
YTO y KaXJI0TO IPOM3BOIUTENSA OH YHUKAJIEH. BonbIMHCTBO 110-
BTOPUTEJICH MMOIXOAST K OTHOM-/IByM MOJIEJISIM HOYTOYKOB. DTO,
KOHEYHO, CYIIECTBEHHBII MUHYC, HO TYT HUYETO HE MOJE/IAeIb:
00 TpUAETCs KyNUTh MOBTOPUTENb, JTMOO KaK-TO IMO-APYro-
MY pemuTh MpOoOJIeMy HCIOIb30BAHUS YCTAPEBIIMX BHEITHUX
YCTPOUCTB.

JIpyrue akceccyapsbl

B nanHOM mnozipasiesie oroBOpUM O Pa3IMUHbIX «Oe3AemyIl-
Kax», KOTOpble 0COOOH TMOJIb3bl HE MPUHECYT, OJHAKO HEMHOTO
Pa3HOOOPA3AT OKPYKAIOIIYIO IEHCTBUTEILHOCTD. Tak, ceroaHs B
npoaaxe MokHO BCcTpetuTs USB-tanouku, USB-1poTuku v T. 1.



YcnoBusi paboTel Ha HOYTOYKE TU aKceccyapsl He YIydIlar, HO
BaM, BEPOSITHO, Oy[eT MPUATHO YCIIBIIIATh OT Ipyra Wi Mpo-
CTO 3aeamero yenaoseka: «O, mpukonpHO!» nimm «Kakas npe-
JIECTh !».

OTMedy Takoe MpUcrocoOIeHue, Kak JIAMIOUKa, KOTopasi To-
nyvaeT mutanue 1o mmHe USB 1 MoskeT ObITh HCIOJIb30BaHA TSI
OCBellIeHH 1 KJIaBUaTypbl B TeMHOTE. MHOIO HEpruy OHa He I0-
TpeOiisieT, Tak Kak mno cnenrdukanun narepgeiic USB He cmo-
KeT obecrieunTh HanpsikeHue Oonee 5 B.

Booorie akceccyapsl 111 HOyTOyKa He SIBJISTIOTCSI HACYIITHOW
HEOOXOAMMOCTBIO, OTHAKO OHU MOT'YT HOBBICUTh KOM(POPTHOCTD
paboTthl. [ToaToMy peKoMeH/1yI0, pacCUMTBIBAsI OIOIKET /IS T0-
Kynku mooussHoro [TK, mpemgycMoTpeTh HEKOTOpYI0 CyMMY 1 Ha
aKceccyapbl JyIsl HETo.



I'1aBa 5
Vxo/ 3a HOyTOYKOM

HoyTOyk — Bemp qoporasi, U MHOTME CYUTAIOT, 9TO HOCHUTh €0
TIOJT MBIIIIKOM, KaK KaKyl-HUOY/Ib MaIKy ¢ Oymaramu, He TIOJy-
qyutcs. bonee Toro, HeKOTOpBIe OOATCS Jake CABUHYTb €r0 C Me-
cTa, YTOOBI HE TOBPEAUTH CHCTEMY.

Hano ckaszatb, 4TO 11 9TUX OMACEHUH €CTh OCHOBaHUA. Tem
HEe MEHee OTKa3bIBaThCsl OT MPEMMYIIECTB MCIIONb30BaHUS HO-
yTOyKa IJyIno, MHaue 3a4eM Bbl ero nokynaau? B 6onbnmHcTBe
clty4yaeB MpooseM co «310poBbeM» MoOMIbHOTO TTK MOXHO 13-
OexaTb, BBITIOHSS MPAaBUJIA U PEKOMEH/IAINH TI0 €r0 KCILTya-
TaIMK, XpaHEHHIO U TIePEeBO3KeE.

ITO TakKe MO3BOJUT COXPAHUTh TOBApPHBINA BUJ, 4TO OyaeT
HEJIMIIIHE B Cydae mpofaxu HoyTOyka. Cornacurech, 4eloBeK
OXOTHee KYyIUT BHEIIHE OMPSTHYIO Belllb, 3aIUIATUB MPU STOM
OobIIie AeHer, YeM MolapanaHHblil UM Jake TPECHYBIIUN HO-
yTOYK.

B 3710i1 r71aBe 51 pacckaxy 00 OCHOBHBIX NMPABUJIAX XPAHEHUS
¥ TPAHCTIOPTUPOBKY MOOKMITBHOTO KOMIThIOTEpA, COOM0OAst KOTO-
phie BBl CMOJKETE OrpaauTh ceOsl OT PoOJieM, CBS3aHHBIX C €0
BBIXOJIOM M3 CTPOsI U MOCJEAYIOIMM PEMOHTOM (HEBaXHO, Ia-
PAHTUIHBIM WU HET).



TpancnmopTupoBKa HOYTOYKa

[MonoMku MOOMIIBHOTO KOMIIBIOTEPA, KaK MPABUJIO, IIPOUCXO-
JSAT BO BpeMmsl ero nepeMeliieHust. KoHeuHo, HUKTO He 3aCTpaxo-
BaH OT HECYACTHOTO CITy4asi, OJIHAKO HEKOTOPhIE MEphI IO obec-
MIEYEHUI0 COXPAHHOCTU JOPOTrOM BEIIM MPUHATH MOXXHO M HYX-
HO.

OnHMM 13 BEpHBIX pellieHnid OyaeT IpHoOpeTeHue Crielalib-
HOM CyMKH 17151 HOyTOyKa. O0 3TOM £ yke rucan B 1. 4. [Tomrmo
OOBIYHBIX OT/EJICHUH, B HeW eCTh ClelMaIbHbIIl OTCEeK ISl MO-
ounpHOrO ITK. OH I0MOMHUTENTBHO 3alUINeH Ha cyvai (hy3u-
YECKOTro BO3/IEHCTBUS CO CTOPOHBL. Eciu Bbl Clly4ailHO ypoHUTE
CYMKY WJIH yIapuTe MO Heil, TO KOMITBIOTEpP BPsiL JIM IOCTpa/IaeT.

Ha camom Jfiesie HOyTOYK 3alUIIEH Jiydille, YeM OObIYHbII Ha-
cronpHbIH [1K. [lemo B ToM, 4TO OH M3HAYaIbHO pa3padaThIBaI-
CSl C YYeTOM HEOOXOIUMOCTH TIOCTOSTHHOW TPAHCTIOPTUPOBKYU U
TEOPETUUYECKU B HEPAOOTAIOILEM COCTOSTHUM MOXET BbIIEPXKaTh
3HAUYUTENIbHBIE NTeperpy3Ku. OIHAKO TOJIBKO MHOTA U B TEYEHUE
COBCEM KOPOTKOI'O BPEMEHHU.

Bo BpeMst iepeBO3KM B KAKOM-JTOO TPAHCIIOPTHOM CPEJICTBE
He Bcerga peKoMeHayercsi paborars 3a HOyTOyKom. B pabora-
IOIIEM COCTOSIHMU JTI000# KoMITbioTep Oosiee ysi3BuM. KoHeuHo,
TpsCKA BPS JIU OTPUIIATESIBHO OTPAa3UTCsl Ha padoTe MUKPO-
CXeM, a BOT ’KECTKUI JUCK noasepraercs onacHoctu. OnHO Je-
JI0, KOTJIa OH BBIKJIIOUEH W CUUTHIBAIOIIME TOJOBKU 3arapKoBa-



HBI B JJOKE, M1 COBCEM Jpyroe, KOrra OHM HABUCAIOT HAJ JHC-
KOM, KOTOPBIN JIBUKETCS C OIPOMHOM CKOPOCTBIO (4alle BCEro

5400 MMH'I), Y TIPOU3BOJIAT C HETO UTeHHe MO0 3anuch. Bo BTO-
POM Cilydae Mpu CUJIbHOM COTPSICEHUU BEPOSITHOCTDb MOBPEAUTH
TOJIOBKY M TMIOBEPXHOCTD AMCKA HAMHOT'O BBIIIIE.

Eme onuH BaXHBIA MOMEHT, KOTOpPBIA HEOOXOAUMO YYH-
ThIBaThb MPU TPAHCIIOPTUPOBKE (KAK U MPU XPaHEHUU), — ITO
NpeIOTBpaIlleHre TIOMaJaHusI Ha HOYTOYK MPSIMBIX COJHEUHBIX
Jy4eil. B 3aKphITOM COCTOSTHUM MOKET MOBPEIUTHCS] KOPITYC, a
B OTKPHITOM — MaTpuiia MoousabHoro [1K. znuiHuii neperpes
BHYTPEHHHX KOMIIOHEHTOB Takke HU K 4emy. Jlydiiie gepxarb
MOOWJTBHBIN KOMITBIOTEP MOAAJIBIIIEe OT COJHIIA.

XpaHeHHne HOYTOYKa

JKenatenbHO, YTOOBI MOOWJIBHBIM KOMIBIOTED HAXOMWICS B
MIOMEIIICHUN C HEBBICOKOW BJIAXKHOCTBIO, YTOOBI HE TIPOHM3OIILIO
NOSIBJICHUsI KOHJICHCaTa Ha MAaTEPUHCKOM IlIaTe WA APYrou
MHKpOCXEMe.

Ecmu BBl paboTaere B MBUIBHOM TOMEIIEHUH, TO TOCTIE BbI-
KJIIOYEHUsI HOYTOYK HY)XHO XPaHWUTh B 3aKPHITOM COCTOSTHWH.
CrepeTb IbUIb C TMOBEPXHOCTH KOPITyca KYCKOM MSITKOH TKaHU
HETPYIIHO, & BOT MOYUCTUThH 3aCOPUBIIYIOCS KJIABUATYPY CJIOXK-
Hee. Pa3zoOpath ee Tak *ke MPOCTo, Kak KJIABUATYpPy K HACTOJIb-
HOMY KOMITBIOTEPY, He ynactcsi. Kpome Toro, cymecTByeT orac-
HOCTb, UTO BBI IIPU pa30opKe moBpeaute HoyTOyK. C Ipyrou cTo-



POHBI, €CJIM BBl HE CHENaeTe ITOro, KJIaBHIIM OyIyT 3ajMmarth,
YTO 3HAYMTESHHO CHU3UT yIOOCTBO PabOTHI, 4 TAKKE CTOMMOCTb
HOYTOYKa IpH €ro Meperpoaake.

Meskye 4acTHIIbl IBUTH TIPH TONAJaHUN TO7 KJIABUATYpy, a
TakXke B KOPITyC HOYTOyKa 4yepe3 BEHTWISIIMOHHbIE OTBEPCTHS
MOTYT TOCTYXKUTh HEKENATeIbHBIM MPOBOAHUKOM 3JIEKTpHYe-
CTBa M BBI3BATh KOPOTKOE 3aMBIKAHUE.

Crapaiitech IepkaTb HOYTOyK MOJAJIbIIIE OT YCTPOKCTB, reHe-
PUPYIOIIMX CHJIbHOE JIEKTPOMarHuTHoeE rosie. B yactHocTH, 310
OTHOCHUTCS K XOJIOAWIBHUKY, TEJIEBU30PY, MUKPOBOHOU TIEYH 1
JAPYTUM MOIITHBIM OBITOBBIM IPUOOpAM.

PaccmoTpum Mepbl IIpeIOCTOPOKHOCTH, KOTOpbIE MOMOTYT
yOepeub HOYTOYK OT MHOTHX HEMOJIAJIOK W Jake BbIXOda U3
CTpOSL.

KiaBuatypa u MaTeprMHCKas IJiaTa

INonaraio, BecbMa MOJIE3HBII COBET MO XPAHEHUIO MOOUJIBHO-
o KOMIbIOTEpA — He €CTh 32 HUM, BeJlb CITyYaiHO B KJIABUATYPY
MOTYT TIONACTh KPOIIKH, KOTOPbIe HUYEM He JIydIlle IbUTA U MO-
I'yT HAHECTH Jaxe Oombimil Bpea. OObYHYI0 HACTONBHYIO KJla-
BUATYpPY BBI 3alIPOCTO MOKETE TIOMEHSATh Ha HOBYIO, TOTJa Kak
3aMeHa ee B HOyTOyKe 000ieTcsl B KPYIIyIo CyMMY.

Enite 60bIIyio ornacHOCTb MPeICTaBIIsIeT MoMajaHue BIark B
HOyTOyK. Ilo craructuke nopsiaka 9 % oOparieHuii B peMOHT
CBSI3aHO MIMEHHO C TaKMMH CIydasMu. Eciv mbuth M KPOIIKH



MO’HO XOTb KaK-TO BBIUUCTUTH U3-TI0J1 KJIABUIIL, TO C )KUAKOCTHIO
BCE CJIOXKHEE.

Y nogaessiioiero OoIbIIMHCTBA HOYTOYKOB KJIaBUaTypa Ijie-
HOYHAsA W TpU TOMNAJAHUU BJIATM MPOUCXOOUT 3aMbIKaHUE U
pa3beaHie TOKOMPOBOIAIIMX AopoxeK. [Ipu Hannumu coot-
BETCTBYIOIIEH KBATM(PUKAIIMKA OBPEKIEHHbIE TOPOKKU MOXKHO
BOCCTaHOBUTb TOKOITPOBOASAIIMM KJI€EM, OJHAKO JIeaTh 3TO He
PEKOMEH 1yeTCsl.

Kpome Toro, nocrpagare MOXET MaT€pUHCKasl Iiara, KOTo-
pasi HaXoauTCs MoJ, KJIaBUaTypou. ZKuJKocTb BbI3BIBAET KOPOT-
KO€ 3aMbIKaHKe, ¥ BCe KOMIOHEHTH MoOwmbHOrO [1K cropator.
['apaHTUITHOMY PEMOHTY TaKO€ YCTPOMCTBO HE MOJIEKMUT.

DJIeKTPONUTAHUE

XoTs1 B OOJIBIIIMHCTBE COBPEMEHHBIX TOPOJOB IMPOOJIEMBI C
NIEKTPONUTAHUEM OBIBAIOT HEUACTO, BCE K€ €CTh CMBICIT 1103200-
TUTBHCS O CTAOUJIBHOM MTOJa4e JIEKTPUIECKOTO TOKA K HOYTOYKY.

Hns1 aToro HeoOXoaMMoO MprodpecTH ceteBor (pubTp. Bbl-
DJISIIT OH KAk OOBIYHBINA YIJIMHUTENb, OMHAKO CTOUT MOPSIKA
$10-30. On cmoxeT yoepeub YCTPOMCTBO OT CKAYKOB HATPSIKe-
HUSI, KOTOPbIE YacTO CIIYYalOTCsl B CEJIbCKOM MecTHOCTU. MMent-
Te, OIHAKO, B BUJY, UTO CeTeBble (PUIBTPBI TOJKHBI ObITH MOA-
KJIIOYEHBI K CETH IEKTPONUTAHUSI B COOTBETCTBUM C MHCTPYK-
uueit. ToNbKO TOraa OHU CMOTYT rapaHTUPOBATh AEUCTBUTEb-
HO HAJEeKHYIO 3amuTy. s 3Toro HeoOXoaMMo 00eCTIeunTh NX



3a3eMJICHUE, YTO B COBPEMEHHBIX TOPOJICKHUX JAOMax Mpodiema-
TUYHO.

Buumanue!

Hu B KoeMm ciyyae He WCIONb3YHTE BOIOMPOBOAHbBIC
TpyOBl WM OaTaped OTOIUICHUsI B KayecTBe 3a3eMJIeHHs!
HukTro He rapaHTupyeT Bam, 4YTO K 3THUM TpyOam He
OyleT TOAKIIOUeH KaKOW-JTMOO IPyrod 3JeKTpOorproop,
TpeOyoIuMid 3a3eMJIeHHs, HATpUMEpP CBApOYHBIN ammapar.
[MocnenctBust i Ballero  Kommblotepa — OyayT
aTambHBIMU.

OnHako JTyuInie BCEro MCIoNb30BaTh NCTOUYHHK Oecrepedoil-
HOTO MUTaHUs (3TO, KCTaTH, aKTyaJ bHO M JJIs1 HACTOJIBHBIX KOM-
nbloTepoB). OH 6osee 3h(PeKTUBHO 3aIUIIAET HOYTOYK, a TAKkKe
MOXET 00eCeunuTh ABTOHOMHYIO pabOTy KOMITbIOTEpa B TEUSHHE
HEKOTOPOTO BPEMEHHU OT COOCTBEHHBIX aKKYMYJISITOPOB.

Ecnu BbI BHEC/IM HOYTOYK B TEIUIOE MOMEIIEHUE TIOCIIE MOPO-
3a, TO HEKOTOpoe BpeMs (MPUMEPHO OIMH 4Yac) He BKJOYaiTe
€ro, YTOOBI OH «COTPEJICS».

Bo BpeMmsi TpO3bl OTKQXUTECh OT MCHOIb30BAHUS HCTOUHHUKA
MIOCTOSIHHOTO TOKA U MepeiiTe Ha aBTOHOMHOE MTUTaHKE OT aK-
KyMYJISITOPOB.

OpHoi1 U3 TPUYMH (XOTSI M MAJIOBEPOSITHOM ) KOPOTKOTO 3aMbl-
KaHUA MOXET CcTaTh TenedoHHas qmHus. [lostomy oTkimovan-
Te TeneOHHBIN Kadeab OT MojeMa HOyTOyKa MpHU OTCYTCTBUM
HEOOXOMMOCTH €T0 MCHOJIb30BaHUS.

JKenarenpHO n36erarh neperunOoB ceTeBoro Kadess, 3To Toxe



MOJKET BbI3BaTh KOPOTKOE 3aMbIKaHUE.

Kpome Toro, pekomeHayeTcsi He BHIKJIIOUaTh HOYTOYK, €Civ
Bbl OTJIyYaeTeCh OT HEr0 Ha HENMpOAOJKUTENbHOE BpeMs (5-30
MuHYT). [l 11000¥ 371eKTPOHUKHU BpPEIHBI YacThle BKIIOYEHUSI
Y BeIKJTIOYeHU . [IpocTo 3akpoiiTe KOMIBIOTEP, U OH MEepenieT B
CIISIIIUY VU OKUJIAIONIANA PeXUM PaOOTHI.

¥Vxo0/1 3a 9KpaHOM H
HEKOTOpbIe APYrue COBEThI

DKpaHHasi MaTpulla HOYTOYKa SIBJISIETCS] OJIHAM U3 HanOoJee
HE3AIUIIEHHBIX er0 KOMIMOHEHTOB. OHA BBIXOAWT U3 CTPOS TIPU
MaJIeHIITIX TIOBPEkKICHUX, a ee 3aMeHa 000UIeTCs B TAKYI0 CyM-
MYy, 4TO Tpoite OyIeT KylUTb HOBbIA KOMITBIOTEP.

[ToMuMoO cTaHAAPTHBIX COBETOB HE OWMTh, HE Opocath U T. 1.,
pPEKOMEHIyeTcsl He iepKaTh HOYyTOYK 3a 9KpaH. DT0, BO-TIEPBBIX,
UCTIOPTUT €T0 BHEIIHUH BUJl. BO-BTOPHIX, €CTh BEPOATHOCTH T10-
BPEK/IEHHS] MAaTPUIIbl: KAUECTBO M300pakeHUsl U IBETONEepea-
yn yxygmutes. He crnenyer Takike pe3Ko 3aKpbiBaTh HOYTOYK,
KaK 3TO JIJIAI0T TepOU MHOTHX KMHO(DUIIEMOB, — MOXKHO Pa30UTh
9KpaH.

Bpemst oT BpeMeHH He MOMeIIaeT MPOTUPaTh IKpaH HOYTOY-
Ka KYCKOM MSATKOM (pyiaHeIeBOM TKAH! WM CHEIMAJIbHBIMU Call-
(beTkamu, KOTOpPBIE POAAIOTCS B KOMITBIOTEPHBIX Mara3uHax.

He HyXHO camMOCTOSITEIBHO YHUCTUTh JIMH3Y ONTUYECKOTO
NPUBOJA, YTO, CKOpee BCEro, IMOBJEYeT 3a COOOW ero mopuy:



YXYALIUTCS KaYECTBO YTEHUS U 3AIUCU JUCKOB WJIMA 3TO CTAHET
BOOOIIIE HEBO3MOXHBIM. JlydIlle JOBEpUTh JAHHYIO OMEPAIHIo
CHELMAINCTaM CEPBUCHOIO LIEHTpA.

MoskHO ocoBeTOBaTh HEe padOTaTh 32 HOYTOYKOM, AepXka ero
Ha KoseHsix. MoOwibHbli [TK sBrsieTcst uznyuarenem s1eKTpo-
MAarHMTHBIX BOJH, BPEAHBIX J1s1 opranu3ma. Koneuno, 4toOsI ce-
PbE3HO UCIOPTUTH 3J0POBbE, HYKHO UyTh JIA HE CyTKAMU CUAETh
3a HOYTOYKOM, TaK 4TO MPH HEOOXOAMMOCTH MOXHO paboTarh B
TAKOM IOJIO)KEHUU HEKOTOPOE BPEMSI.

He pa3meraiite HOyTOyK Ha OrOJIEHHBIX yJacTKax Tesia, MHa-
Ye MOXKHO IOJTyYUTh OKOT.

Ha stom 3aBepinaio pacckas o cnocodax coxpaHeHUs! «3[10po-
BbsI» BAIller0 MOOMJIBHOTO JIpyra M Mepexoxy K OMUCAHMUIO MPO-
I'PaMMHOTO O0O€CTIeUeHHUSI.



Yacrs 11
3anyck HOyTOyKa, yCTaHOBKa
cuctembl Windows 7 u padora ¢ Heil

I'1aBa 6
BIOS HOyTOYKa

Ecnu BBl HaYaJIM 4MTaTh 3Ty IJIaBy, 3HAUUT, y BaC ykKe €CTh
HOYTOYK M Bbl XOTUTE HAyYUThCSI HA HEM padOTaTh.

B 3710l 1 noceayomuyX r7aBax paccKka3blBaeTCs O YacTo Bbl-
NOJIHSAEMBIX 33/1a4aX Ha HOYTOYyKax, a Tak’ke O TOM, KaKue s
9TOTO UCTIOJB3YIOTCS MPOrpamMmbl. BynyT paccMOTpeHbl UX Oc-
HOBHBIE (DYHKIIMU U OCOOEHHOCTH, YTO JACT BaM HEIUIOXYIo Oa-
3y IUTSl ATbHEWINEero yriyOlIeHHOTO U3y4YeHUs] KOMITBIOTEPHOTO
nporpammHoro obecnieyenus (I10). Cnenyer OTMETHUTh, YTO ITU
HABBHIKM B OCHOBHOM MOHO MPUMEHSITh U TIpu padoTe 3a Ha-
CTOJIBHBIM KOMITBIOTEPOM.

[pexae Bcero KOCHYCh HAUYaIbHOM CTaAMU PabOTHI JTIOOOTO
kommbioTepa — 3arpy3ku BIOS. A66pesuarypa BIOS paciimd-
poBbiBaetcs Kak Basic Input/Output System, 4o o3HauaeT «Oa-
30Basl crcTeMa BBOAA/BbIBOfIa». OHa OTBedaer 3a 0a30BbIe Ha-
CTPOMKHU KOMIIBIOTEPA, TAKHUE KaK CUCTEMHOE BpeMsl, olpeeie-



HUe 000pyIoBaHMs, pab0Ta KOMIIOHEHTOB U T. 1.

IIpumevanne

dusnuyeckn  BIOS  xpanurcs B crenMasibHOM
Mukpocxeme, HasbiBaeMoir CMOS. Ona pacriosioxeHa Ha
MaTEpPUHCKOH IIaTe BMECTE C OCTAJIbHBIMU KOMIIOHEHTAMH
KOMIIbIoTEpa (MPO1IeCCOPOM, TaMSIThIO, YUATICETOM U T. JI.).
Takoli croco® XpaHeHHs] HauOojiee HAJCKHBIA, TaK Kak
ecau 3anucarb BIOS Ha jkecTKuii JUCK, TO IPU €ro CMeHe
BBI [IOJTyYHTE HEPAOOTOCIIOCOOHBIN KOMITBIOTED.

ITo cyru BIOS - 310 crienmanbHO HamMcaHHask porpaMma,
3amyckaemas ripu BkmodeHnu [1K. s kaxgoro HoyTOyka oHa
YHUKaJIbHAa, XOTsl Ha APYroM MOOWJIBHOM KOMIIBIOTEPE MOXKET
BBIIVISIIETh OYEHb NOX0Xke. I 0BopIo 310 notomy, uro BIOS mox-
HO OOHOBJIATH. Eciv BBI 110 oImoOKe mporibeTe (To ecTh 0OHOBH-
te niam 3amenure) BIOS or gpyroro kommnelorepa, TO Ball nepe-
CTaHeT paboTaTh, MOITOMY JIyUllle JOBEPUTH Ty ONEPAIHIO CIie-
LUAJIMCTaM CEPBUC-LIEHTPA.

BIOS mMoOUIbHOTO KOMITbIOTEpPA OTJIMYAETCS OT HACTOJBHO-
IO MEHBIIIMM KOJIMYECTBOM HAacTpoeK. OQHAKO 3TO HE O3HAYAET,
YTO HOYTOYKHU Xy3Ke, MPOCTO B HUX JIaHHbIE HACTPONKU HE HYXK-
Hbl. B HactonpHbIil [IK BBl cMOXeTe camMH yCTAaHOBUTb MHOKE-
CTBO KOMIIOHEHTOB, HACTPOMKA KOTOPBIX OTYACTU MPOU3BOIUT-
cs1 m3 BIOS. CamocTosiTebHO 100aBUTH YTO-TMOO0 B MOOVITHHBIH
KOMIIBIOTEP Bbl HE CMOJKeTe (MMeeTcsl B BULy BCKPBITHE KOpITyca
Y YCTAaHOBKA HOBOI'O IIPOLIECCOPA, BUACOKAPTHI U T. 1.).

BIOS HactonpHOro KOMIbIOTEpa MO3BOJISIET OoJiee THOKO Ha-



CTpauBaTh YK€ YCTAHOBJIEHHbIE KOMITIOHEHTHL. [IpaBna, y oObIu-
HOT'O TOJTh30BaTe sl TaKast HEOOXOAMMOCTh BOSHUKAET JJOBOJIBHO
penxo. Harmprmep, oneparivist «pa3roH» BBIMOTHSAETCS ITyTEM Ma-
HUIYJIMPOBaHUs TeMU Ui uHbiMU niapamerpamu BIOS. Ee pe-
3yJIBTaTOM SIBJISIETCS] YBEIMUEHUE CKOPOCTU PAOOTHI HEKOTOPBIX
KOMIIOHEHTOB (TIpoLieccopa, orneparuBHOM namatu). OgHako 310
BJIEUET 3a COOOI MOBBIIIEHUE TIOTPEeOIEHUsT SHEPTUU U BbIjIETIe-
HUS TEIUIA, YTO HEJOMYCTUMO 711 HOYTOYKa.

CeropiHst Bo3pacTaeT KOJIMYECTBO HOYTOYKOB, TIOCTABIISIEMbIX
¢ MakcumasibHO ympoimieHHbIM BIOS. [lericTBUTENbHO, 3a4eM
YTO-TO YCJIOXKHSATh, €CIM Ha 3aBOJIE BCE HACTPOSIT MaKCUMAJb-
HO TOuHO? JIJis M3MEeHeHUs1 TOCTYIHBI JIMIIb MapaMeTphl KecCT-
KOTO JIMCKa, C KOTOPOTO MPOU3BOIUTCS NaJIbHEWINasl 3arpy3ka
KommbioTepa. Eciu Bbl XOTUTE YCTAHOBUTH HOBYIO OIEPAIIMOH-
HYIO CUCTeMY, TO €€, CKOpee BCero, MpUAeTCs 3arpykarh C KOM-
nakT-aucka. Caenarb 3To MOXHO TosibKO yepe3 BIOS.

Cawmpble npoctbie BIOS

Cample nipoctbie BIOS nmeoT MUHUMaIbHOE KOTMYECTBO Ha-
CTpOEK, JOCTYIHBIX MOJIb30BaTeNo. Hanprmep, monoOHbIMHU CH-
CTeMaMH OCHAIIAIOTCS] HEKOTOPbIe MOJIENT HOYTOYKOB OT (pupm
Sony u Toshiba. ITocie Bkaoyenus: Takoro moowmisHoro 1K Ha
9KpaHe TOSBJISAETCS JIOTOTUI KOMITAHWUM (WM Ha3BaHUE CEpUr
KOMIIBIOTEPOB), a MOTOM HAUMHAETCS 3arpy3ka OlepaliMOHHON
CHUCTEMBI.



OOBIYHO B 3TUX HOYTOyKax MOXHO 3aMEHHUTb TOJIBKO T€ HC-
TOYHMKHU, C KOTOPBIX MMPOU3BOAUTCS 3arpy3Ka OnepariioHHON CH-
CTeMBbI: KE€CTKUH JTUCK, ONTUYECKUN NpuBo, flash-HakonuTenn
USB, nuckoBof (I0CTyNeH BO BHEITHEM UCTIOTHEHUU C BO3ZMOXK-
HOCTbIO nojkJoueHus 1o USB) u okanbHas ceTb.

YToObI 3aITyCTUTh PEXKUM HACTPOUKU Cpa3y MOCIIe BKITIOUECHUS
HOYTOYKa, OOBIYHO HEOOXOIMMO HakaTh KJiaBuily F2 (Ha HOyT-
Oykax HeKOTOpbIX MpousBoautened Bxoa B BIOS moxer mpo-
W3BOJIUTBLCS MHAYE, IO3TOMY HEOOXOAMMO MPOYUTATh PYKOBOJI-
CTBO IOJIb30Barens). Jlydie caesarb 93T0 HECKOIBKO pa3 (ops-
Ka JIECAATH) U KeJlaTeIbHO o4eHb ObicTpo. Eciiv BH Bce caenaiu
MPaBWJIbHO, TO 3arpy3Ka ONepallMOHHON CUCTEMbI HE HAUHETCH, a
Ha 9KpaHe MOSBUTCS] CUMBOJIMYECKOE 0O03HAUEHUE YCTPOUCTB, C
KOTOPBIX MOKHO MTPOU3BOIMTS Tiepe3arpy3ky. [List Beioopa npy-
rOro YCTPOWCTBA BOCMOJIL3YUTECHh KJIABUIIIAMU YIIPABJICHUS Kyp-
COpPOM (— ¥ —) MOCJIe Yero HaKMUTe KiiaBuiny Enter — HOyTOyk
HauyHEeT 3arpy3Ky.

Bxoa B 00b1uHy10 BIOS 1 ee HacTpoiika

OO6branbie BIOS HEMHOTO CX0%H C TEMU, KOTOPBIE UCTIONb3Y-
I0TCS B HACTOJIbHBIX KOMITBIOTEPAX, OIHAKO B HUX TAKKe IIPUCYT-
CTBYET TOpa3J0 MEHbIIIE HACTPOEK.

Boiitu B BIOS Takoro Buaa MOXHO 4Yallle BCETO C IIOMOILBIO
kiaBumm F2. MiHoraa Betpevaetcst 6omee crapblii cmocod BXoaa
¢ ucrnosyib3oBaHueM kKiiasuiiv Del (B HacTobHbIX TTK OH npume-



HsieTcs 10 cux nop). [Ipu 3ToM mosiBiseTcs: U300paxeHue, To-
Ka3aHHOe Ha puc. 6.1.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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