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AHHOTaAIUSA

BrI coOpanuch KymuTh HOYTOYK WM yXKe ycrenu cenath 3to? B
TaKOM CITy4ae BaM HEOOXOMMa IMOMOIIb. XOTsI, Ka3aJoch Obl, KaKue
MOTYT OBITh TIPOOJIEMBI MTPH MEPEXOJie Ha HOYTOYK CO CTAIIMOHAPHOTO
IK — Be OCHOBHBIE IPUHITUITEL paOOTHI OCTatoTCs Temu ke? C omHON
CTOPOHBI, 3TO JEUCTBUTENBHO TaK, OHAKO C JAPYroil — pabora Ha
HOYTOYKE UMeeT CBOI HEOCTIOPUMYIO CIIEIU(pUKY.

DTO BHIpakaeTcss BO BCEM: B OCOOEHHOCTSIX BHIOOpa MOJAETU U
KOMITIeKTaImu (B oTimure ot cranroHapHoro [TK MopepHu3npoBarsh
HOYTOYK TOpasiio CJOXHee), B TEepMaHEHTHOH HEeOOXOMUMOCTH
9KOHOMHTh 3apsiyi OaTaper W ONTHMU3UPOBATh PEXUMbBI pabOTHI,
PEryJIsSpHO TOAKIIOYATh BHEITHWE YCTPOWCTBA W HCIONb30BaTh



OecnpoBOJIHBIE CETH — B OOIIEM, MPAKTUYECKU B JIOOOW 0ONacTh
padoThl Ha HOYTOYKE €CTh CBOM OCOOEHHOCTH.

Urax, ecnu BBl I1aHUpYeTe MEpeTH Ha HOYTOYK, 9Ta KHUTA — IS
Bac.

Buaeokypc mpuiaraercss TOJbKO K Me4aTHOMY H3JaHHIO
KHUTH.
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Baagumvup IlTamuackum,
Bukrop I'oabuman
HoyTOyK: cekpeTnl

3¢ peKTUBHOTO
HCI0JIb30BaAHMS

BBeneHnue

Orta KHUra mpegHa3HayeHa ISl BJIaAeiblleB HOYTOYKOB, a
TaK:Ke IJIsl TeX, KTO TOJIBKO IUIaHKUPYET MPHUOOPECTH MOOMITBbHBIN
KOMITBIOTEP.

Co3panye KHUTH IO TaKOW y3KOW Teme, Kak padoTa ¢ HOYT-
OyKOM, MHOTIM MOJET MOKa3aThCsl CTPaHHBIM. .. OCOOEHHO ec-
JIM OHU CUYMTAIOT, YTO MOPTATUBHBIA KOMITBIOTEP CETOHS SIBJIsI-
€TCs1 HACTOJIBKO «TUIIOBBIM» YCTPOMCTBOM, UTO IIPU €ro BeiOOpe
HE HY)KHO BHUKATh B JIETAJIN, a OPUEHTUPOBATHLCS CIIEYeT TOJb-
KO Ha MapKy, rabapuThl ¥ BHENTHUI BUJI (TOYHO TaK ke, Kak mpu
BBIOOPE Pa3IMYHON OBITOBOM 3JEKTPOHHMKM — Ibliecoca, ¢eHa,
XOJIOAUJIbHUKA).

Kak mokaspIBaeT mpakTuKa, Jaxke BHIOOpP HOYTOYKa — HEMpo-
croii mpotiecc. OOmIMe MpeIoKeHUI — CETOqHS TOCTYITHBI COT-



HU Mojiesiel! — mpeBpalaeT 0CO3HaHHBIN BHIOOP «KOMITBIOTEP-
HOT'O CITyTHUKa» B CJIOJKHYIO 3a/1a4y, PEIIEHUE KOTOPOU Kax b1
UILET camMocTosITeNIbHO. HenpaBuiibHOE pellieHre MOXeT MpHUBe-
CTU K 3HAYMTEJIbHBIM HEHYKHBIM pacxofam, U3MepsieMbIM MHO-
TMMU COTHSIMM JIOJJIAPOB, a MPABWIIBHOE MTO3BOJIUT CIKOHOMUTD
JEHBI'U U TTPUOOPECTH HOYTOYK, ONTUMATBHO MTOAXOMSAIINH TSI
Balero oopasa xXHu3HU.

[Tpu oco3HaHHOM BBHIOOpE MOOMJIBHOTO KOMIIBIOTEPA BCE ke
Jydilie UMeTh MpeCTaBJIeHre O HanOoJiee BaKHBIX JIJIS1 TIOJIb30-
BaTe/Isl TEXHUUECKUX XapaKTepUCTHKaX cUcTeMbl. Beap 31Tu xa-
PAKTEPUCTUKU OTPAXKAIOTCS KaK Ha LIEHe, TaK U Ha BO3MOXKHO-
CTSIX HOYTOYKA.

Kpome Toro, mopratuBHbIE KOMITLIOTEPHI — MHOTO(YHKITHO-
HaJIbHBIE YCTPOWCTBA, X OHM MOKA ropas3o MeHee YHU(UIMPO-
BaHbl, YeM (DEHBI WY MBUIECOCHI (KOTOPBIE TOXE, HA/I0 3AMETUTD,
OYeHb He MOXOXHU APYT Ha fpyra!l).

PaboTa Ha MOPTaTUBHOM KOMITBIOTEPE HECKOJIBKO OTJIMYAETCS
OT MCHOJIb30BaHUSI CTALIMOHAPHOTO KOMIIBIOTEPA.

HekoTopbie CKeNTUKH yBEPEHBI, UTO HOYTOYK — COBEPIIIEHHO
TaKOMU ke KOMITbIOTEp, KaK U «TPaJUIIMOHHAS] HACTOJIbHAS CHCTE-
Ma», TIO3TOMY HUUYEro 0COOEHHOT0, BaXKHOTO JIJIsI IPUOOPETCHHMS
¥ OCBOEHHSI IMEHHO HOYTOyKa CKa3aTh HeJb3s... OTJacTu 3T0
BepHO. Ho He coBcem.

KoHeuHo, npuHIMNHaIbHO HOYTOYK HUYeM He OTIMYaeTcsi OT
CTAIIIOHAPHOW CHUCTEMBI: HA HEM MOTYT OBITh 3alyIlIeHbI Te ke
NPWIOKEHHsI, YTO M Ha €ro HaCTONBHOM «coOpate». Ho Bce xe



npu padboTe C MOPTATUBHBIM KOMIBIOTEPOM «MOOMIIBHBII» MOJb-
30BaTesIb YaCTO BHIHYK/IEH, HATIPUMEP, IEWCTBOBATH O€3 MprMe-
HEHU S MBI WK KCTIONb30BaTh OECIPOBOIHBIE KAHABI IS JI0-
cryna B VIHTepHeT, 4eM MoJb30BaTeNlb «CTallMOHAPHBIN» 03200-
4yrBaeTcs KpaitHe penko. EcTh u qpyrue otmuus B paboTe ¢ HO-
yTOYKOM: HallpUMep, PACIIMPEHNE U PEMOHT MOOVJIBHOM CHCTe-
MBI ITPOU3BOJSITCS] HECKOJIBKO MO-UHOMY, YeM OOHOBJICHUE U T10-
YMHKA CTalMOHAPHON cucteMbl. OO 3TUX M APYrMX OCOOEHHO-
CTAAX Jlajiee Mbl IOTOBOPUM TIOIPOOHEE.

Haneemcs, 4yTo Hama KHUra noMoxeT BaM HE TOJbKO pac-
HIMPUTH KPYTro30p, HO U CAeJIaTh OCO3HAHHBIN BHIOOP HOYTOYyKa,
COKOHOMMUB ITPY TOM HEMAJIO JIEHET, a TAKKe MOHSTh HEKOTOPbIe
TOHKOCTH, TIO3BOJISIIONIHE C OOJbIel 3(P(heKTUBHOCTHIO IKCILTY-
aTUPOBATh MOOWJIBHBIN KOMITBIOTEP U TIPH HEOOXOAMMOCTH pac-
HIAPATH €r0 BO3MOXHOCTH.

Ha kommakT-1ucKe, KOTOpbIA NpuiaraeTcsi K U3aHuio, pas-
MEIEHbI BCE MPOrPaMMbl, OIIMCAHHBIE B KHUTE, a Takxke 12 BU-
J€0YPOKOB, KOTOpbIE AEMOHCTPUPYIOT MHOTHME PAaCCMOTPEHHbIE
B HEU orepanuu.

OT m3gareabcTBa

Baim 3amevanus, npeiokeH s 1 BOIIPOCH! OTIPABJISIATE 110
ajzpecy 3MeKTpoHHOM moutel dgurski@minsk.piter.com (u3ga-
TeNbCTBO «IIuTep», KOMIIbIOTEpHAs pelaKLus).

Mui Gyniem pajipl y3HaTh Ballle MHEHHeE !



mailto:%20dgurski@minsk.piter.com

Ha caiite usnarenncrBa http://www.piter.com Bbl HAWJIETE MO-
JIpoOHYI0 MH(GOPMAIIHIO O HAIMX KHUTAX.
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I'naBa 1
KoMy u 3aueM HyKeH HOYTOYK

OTBeT mpocT: ckopee Bcero, HOyTOyK Hy:KeH MMEHHO Bawm!
Tak ke, Kak 1 OOJIBIIMHCTBY TMOJIb30BATENEH, MPOBOASIINM 32
KOMITBIOTEPOM 3HAUUTEJIbHYIO YaCTh BPEMEHHU.

CkazanHoe TpeOyeT BHATHOW M JOXOIYMBOUM apryMeHTAIIUH.
[Tpuyem OOBACHATH HEOOXOAUMOCTh TAKOTO MPHOOPETECHUS Ya-
CTO MPUXOAUTCS HE CTOJIBKO MOTEHIMATbHOMY MOKYIATENI0 HO-
yTOyKa, MPeKpacHO OCO3HAIOLIEMY, TTOYEMY U AJIsl Yero eMy Hy-
JKeH TMOPTATHBHBIA KOMITBIOTEP, CKOJIBKO €ro OKpPYXKEHHIO, Ha-
pUMep POOUTENSIM WX JKeHE, KOTOpble OOBIYHO CUMTAIOT, YTO
Te ke $1000—1500 sydiiie mOTpaTUTh HAa YTO-HUOYAL OOJIee, 1Mo
UX MHEHUIO, TIOJIEZHOE. . .

Wrtak: 3auem BaM Hy)eH HOyTOYK? OH mo3BOMUT 3(pheKTUB-
Hee UCIOoNb30BaTh CBOM pecypchl. Hanbonee oueBnaHbIN 1 3HA-
YUMBbIi APT'YMEHT — IKOHOMMSI BpeMeHH , O/IHAKO 3TO HE eJJUH-
CTBEHHbIN 1UTI0C. [lopTaTUBHBII KOMIBIOTEP 3aHUMAET HAMHOTO
MEHbIIIe MeCTa B KBapTHpe Win odrice 1 0osee JeleB B IKCIUTY-
aTanuu u T. [I.

13—15 ner Ha3zaj aHAJOrMYHBIA ApryMEHT INPUBOAWICSA B
N0JIb3Y TIOKYINKH JOMAIIHEro CTalMOHAPHOTO KOMITbIOTEpa, KO-
TOPBIN TOTJIA CYMTAJICS UHCTPYMEHTOM JIsl Y3KOrO Kpyra mpo-
(peccronanos (cucreMa NpUIMYHON AJIs1 TOTO BpEMEHU KOH(pU-



Typaiyy CTOMJIa TOpas3zio AOPOKe COBPEMEHHOTO KOMIbIoTEpa —
¥ B a0COMOTHBIX U(pax, ¥ B CPABHUTETHLHOM BhIpakeHHH). B
Te TO/Ibl KOMITHIOTEPHI HEPEJIKO YCTAaHABJIMBAIUCH B Oprcax, TMo-
SIBUINCh B YUEOHBIX 3aBE/ICHUSIX U HAYYHBIX YUPEKAECHUSX, HO
B KBapTUpax erie ObUTH 9K30THKOM.

HeoOxomuMocTh MMeTh HACTONBHBINA KOMITBIOTEP JOMa TOTa
IUTSI MHOTUX He OblIa CTOJIb OYEBUIHOM, KaK CErofHsI mproope-
cTi HOyTOYyK. [ToaToMy ToMath rooBy B MOMCKax OTBETa Ha BO-
npoc «3a4eM JIoMa KOMITLIOTEP?» MPUXOAUIOCH HE TOIBKO KOH-
CYJIbTAHTaM CaJIOHOB.

OcHOBHasi BHITO/Ia ObLJ1a, BIIPOYEM, OUEBHUIHA: HATUIME KOM-
IbIOTEpa I0Ma MO3BOJISIET He ObITh MPHUBSA3aHHBIM K MaIllHAM B
ocduce, HAYYHOM WM Y4eOHOM 3aBeJeHUU (He 3a0bIBaiiTe: MH-
TepHeT-Kae Toraa CyniecTBOBAJIM TOJMBKO B (haHTACTHUYECKUX
pomanax). CTyieHTy, UMEIIeMy A0Ma KOMIBIOTep, He HYKHO
ObUIO TPAaTUTh BpeMs, JOKUAASACH, KOT/Ia OCBOOOAUTCS MECTO B
KOMITBIOTEPHOM KJIacce. YUeHble MOTyYM/IM YHUKAIbHBIN 1IaHC
BBITIOJTHATD BCE PACUETHI B OO0 MOMEHT 1 ITPOBEPSITH CBOU TH-
TIOTe3bI Cpasy, a He Yepe3 HECKOIbKO YacoB WITH JJake JTHEH.

JlomanHmii KOMITBIOTEp TaKke MO3BOJIWIJI BHEYPOUHO pado-
TaTh B BBIXOJIHBIE: TPUSATHO, KOT/Ia HE HYKHO eXaTh B o(puc, Tpa-
TSI IBA-TPY Yaca Ha JIOPOry TyJa U 0OpaTHO, M yTOBapUBAaTh Ha-
YaJIbCTBO BBIIATh TIPOITYCK M pa3pellieHre Ha MCTIOJIb30BaHUE Ka-
3eHHOM TeXHUKU. CyIIeCTBEHHBIM IUTIOCOM CTasla BO3MOKHOCTh
Opatb ToIpadOTKY Ha JIOM, a He 3aIePKUBATHCS TIOCIe PaOOTHI,
JOKHUIASCh, KOTJIa KOJUIETH Pa3oiayTCs MO JOMaM U TepecTa-



HYT MPOSIBIIATH JIIOOOMBITCTBO K BAIIMM AEUCTBUSM 32 KOMITBIO-
TEPOM.

Criucok cuTyanyii, B KOTOPHIX JOMAIIIHUI KOMIBIOTEP MO3-
BOJISIET C OOJIbIIIEeN TMOKOCTBIO PACTIOPSIKATHCS CBOMM PadOYUM
BPEMEHEM, C TeX MOp MPAKTUYECKU HE U3MEHUJICS.

OnHAaKO CeromHsi KOMITBIOTEp — HE TOJIbKO OW3HeC-UHCTPY-
MeHT. Ero Hamuure crano HeoOXOAMMBIM YCIIOBHEM Kak ISl OIl-
TUMM3ALMU padoyero BpeMeHH, Tak U JIJIs1 OpraHu3alvy JI0Cyra,
a Tak:ke JIJ1s1 TBOPYECTBA U PACIIUPEHUS KPyro3opa.

Brarogapsi BO3MOXKHOCTH MOAKJIIOYEHU S K JIOKATIbHBIM CETSIM
u VIHTEepHETY KOMMBIOTEP MPEBPATHIICS B IPU3HAHHOE CPEJCTBO
oOIIIeH s, a JOMAIIHSIS CHCTeMa CTajla akTyasibHa ISl IPUCYT-
crBU B blog-cepBucax, UCMOJIb30BaHUSI UHTEPHET-TIEHIKEPOB U
JIEKTPOHHOM TIOYTHI, Oece]] B YaTax, OOIIeHUsT B TEeMaTHUECKUX
KoH(pepeHIMX u T. 1. Kpome TOro, Kommnplotep odecreuynBaet
BCe yciioBus 115 cepdunra B MHTEepHeTe u novcka uHpopma-
UM, & TAKKE /1151 CAMOBBIPAKEHUST pa3HOOOPA3HBIMU BUPTYAJTb-
HBIMHU CPEJCTBaMH, BKJIIOYAsi pa3MellleHhe CBOMX CTUXOTBOpE-
HUM, pUucyHKOB, Flash-mynbrduiabsMoB nmm nudpoBbIx GoTorpa-
(puit Ha crielMaNbHBIX calTaX UM COOCTBEHHOM BEO-CTpaHUIIE.

CpaBHUTEIBHO HEAABHO KOMIIBIOTEP CTal LEHTPOM JIOMalll-
HEeW U(PPOBOM BCEJIECHHOM: €r0 MCMOJIL3YIOT IJISl WUIP, 3aluch
Y MPOCITYIIMBAHUST MY3bIKIGHBIX KOMITO3UIIMH (TIPUYEM C BbI-
COKMM KaueCTBOM BOCIIPOM3BE/IEHUS 3BYKa), XPAHEHUS U IPO-
cmotpa poTocHUMKOB U Bujeo3anuced (or MPEG-4 no DVD
u HDTV), MoHTaxa moouTenbckux (puibMOB U OOMEHa JTaH-



HBIMH C Pa3IMIYHBIMUA MOOMITBHBIMU ITU(PPOBBIMU YCTPONCTBAMH,
TaKUMH KaK KapMaHHbIE TIEPCOHATbHbBIE KOMITBIOTEPHI, MOOWIIb-
Hble TesiepoHbl, cMapTgoHbl, TMKTO(pOoHB, MP3-npourpsiBare-
JI1, BUJEO— U (POTOKAMEDHI.

Takum 00pa3oM, KOMITBIOTED (M CTAIIMOHAPHBIN, U TIOPTATHB-
HBII) TO3BOJISIET UeNIOBEKY ¢ Oojbledt 3((GEeKTUBHOCTBIO UC-
HI0JIb30BaTh COOCTBEHHOE BpeMsl. OJTHAKO HOYTOYK MMEET LIeJTbIi
P/ JOTIOJTHUTENIbHBIX TPEUMYILECTB !

HoyT0yk OoTKpbIBaeT HeJOCTYIIHbIE CTAIIIOHAPHON CH-
creMe BO3MOKHOCTH >SKOHOMHHN Bpemenu. Hanpuwmep,
MO3/IHAM BEYEPOM BbI IJIAHUPOBAJIM MPOBECTU 32 KOMIIBIOTE-
POM ellle Yac WM JBa, a JPYTr1e YIEHbl CEMbH YKE XOTSAT CIaTh.
HeBaxxHO, 3aHATHI BBl AEJIOM WM Pa3BJIeUeHUSIMU: paboTaeTe ¢
JOKYMEHTaMH WY 3aHUMaeTech ceppuHrom B MIHTepHETE, CMOT-
pute pusbM UK urpaete, odraerech B yare wiu no [CQ. CyTth
OJIHA: CErO/IHS Y BaC €CTh CBOOOTHOE BpeMsi, a 3aBTpa — HeT!

[lpr HaNMMYMK CTAIIMOHAPHOM CHUCTeMbl KOH(JIUMKT Hem3Oe-
JKEH: HEMHOT'H€ T10JIb30BaTEIM UMEIOT I0OMa B CBOEM pacIiopsikKe-
HUM KaOMHET WM OT/IEJIbHYI0 KOMHATY, IJIe MOXKHO CUJIETh IIepet
MOHHUTOPOM HOYbIO, HUKOMY He Melasi. Binanenen ke HoyTOyka
6e3 0cOOBIX MPOOJIEM MOXKET PACTIONIOKUTHCS HA KyXHE WJIH JIOA-
KUY WK JaXe BBIATH HA YUY ¥ CTIOKOMHO padoTaTh WM pas-
BJIEKAThCS 32 KOMIBIOTEPOM, HUKOMY HE JIOCTaBJIsisl HEYJ0OCTB
(puc. 1.1). Pannui1 Beuep, HaripuMmep, Terepb MOKHO MPOBECTU
C IETbMHU, a KOTJJa OHU YCHYT, CIIOKOWHO CECTh 32 KOMITbIOTEP U
nopadoTarh (MM TIOUTPaTh) TaM, I CBET U CTYK IO KJIABUINIAM



HE MEIIAIOT JETCKOMY OT/BIXY.

, 2%

Puc. 1.1. HoyrOyk no3sonut Bam padoTarh B JI0O0M MecTe

B pe3sysnbrare Bbl BHIUTPhIBAETE Yac-TOITOPA U 32 MECSI] Ha-
Oeraer AeHb-APYrOM /I aKTUBHOW JKWU3HU: TIOE3[I0K 3a TrOpo,
3aHATUI CIIOPTOM, BCTPEY C JIPYy3bsIMM I MHOTOT'O JIPYTOro, 4ToO



HaXOJIUTCSI BHE KOMITBIOTEPHOTO Mupa!

HoyT0yk no3BoJisieT 0CBOOOAUTH HECKOJIbKO KBaAparT-
HbIX METPOB B KBapTtupe. [1jis MOOMJIBHON CUCTEMBI, B OT/IH-
YK€ OT CTAllMOHAPHOM, HE HYKHO IIOCTOSIHHOE MECTO; HEUCIIONb-
3yeMblid IOPTATUBHBIA KOMITBIOTEP MOXKHO 3aKPbITh U MOJIOKUTD,
HarpuMep, Ha KHUAHYI0 NMoJNKy. CTOMMOCTb KBaJpaTHOIO Me-
CTa B KBapTHpe OYeHb BbICOKA. HecnokHbli pacueT Mmoka3blBa-
€T, YTO, MOKyMasi HOyTOYK M TeM CaMbiM OCBOOOX/asi HEMHOTO
MecTa B COOCTBEHHOW KBapTUpe, Bbl C JJUXBOK KOMITEHCUPYETE
pacxofsl Ha MPUOOPETEHNE TAKOTO KOMITHIOTEPA.

7Ku3Hb COBPEMEHHOTO YeJIOBEKa He CBOIUTCS K MPEObIBAHUIO
JI0Ma 1 B 0puCe: MbI YACTO OTIPABISAEMCS B KOMAaHAUPOBKH, Bbl-
NoJiHsieM paboTy Ha TEPPUTOPUM 3aKa3UMKa, Ty TelIecTByeM, Jie-
TOM BBIE3XAEM 3a ropof (Hampumep, Ha nady). [IpuBbIkHYB K
KOMITBIOTEPY, BaM OyJIET CJIO)KHO OOXOIUThCs O6e3 Hero. B oHux
Clly4asix OH HeoOXoauM Jisi 3PeKTUBHON PadOThI, B JPYTUX —
JUTsI TIPUBBIYHOTO OOIIEHUS, T0CYTa WM TBOPUYECTBA.

CranoHapHBI KOMIIBIOTEP MOBCIOLY BO3UTh HE cTaHelb. K
TOMY K€ OH He MPUCTIOCOOJIEH /1 aBTOHOMHOM pabothl. HoyT-
OyK ’Ke, KOTOPBI HETPYIHO B3ATh C COOOIA, MO3BOJUT B JII0OOE
BpeMsi U B JTIOOOM MecTe (JIaxke ITPU OTCYTCTBUU JIEKTPUIECTBA)
Y TIOYTY MPOBEPUTH, U (PUIBM MOCMOTPETh, U C TOKYMEHTAMU
nopaborars. Kpome Toro, oTnpasiisisick B KOMaHAUPOBKY WJIM K
3aKa34MKY, CYACTIIMBBIN 001a/1aTeN b MOPTATUBHOTO KOMIIBIOTEPA
Bcer/a OyJieT UMeTh IOl PyKOW HeOOXOIMMBbIE JOKYMEHTHI, TIPO-
IpaMMBbI ¥ CPEJICTBA JOCTYIA K KOPIIOPAaTUBHBIM PECypCaM.



B psne cnydaeB HOyTOyK OTKpBIBAET HOBBIE BO3MOKHOCTHU
1151 TBopuecTBa. Harpumep, oH OyaeT mpek pacHbIM OJCTIOPbeM
JUISl TIOJIb30BAaTeNIed, aKTMBHO CHUMAIOMIUX LU(ppoBor (poTo—
WJIA BUJIEOKAMEPOW, TPUUEM HE TOJIBKO 17151 TPOPECCUOHATIBHBIX
(ororpados, HO u A1s moduTenen. [Ipexae Bcero, HOyTOYK SIB-
JsieTcsl MOOMITBHBIM XPAaHWJIMIIEM JaHHbIX. KapTel mamsiTu, Ha
KOTOPYIO KaMepa 3anuchiBaeT (paiiibl, B JIy4dllIeM CIy4ae XBaTa-
eT Ha 3—4 coTHU (POTOCHUMKOB C MaKCUMaJIbHbIM pa3pelleHU-
eM Wi 20-30 MMHYT BUJIEO XOPOILETO Ka4eCTBA. DTOrO BIIOJIHE
JOCTATOYHO B ITpeJeiaXx KBapTUPbI, HO CIMIIKOM MAJIO B OTITyC-
K€ WIX Ha IUIeH3pe, OTKyaa (poTorpadsl TpaaulMOHHO MTPUBO-
35T COTHU CHMMKOB, a OMEpaTopbI-TI0OUTEIN — MHOTOYaCOBbIE
BusieopmiibMbl. Kak MokasbiBaeT MpakTuKa, yBelIndeHue oobe-
MOB HOBBIX KapT AMATH KOMIIEHCUPYETCS YBEJIMUYEHUEM CO3/1a-
Ba€MbIX HOBBIMU Kamepamu (hpaljioB — pa3Mepbl CEHcopa pac-
TYT, BO3PACTAIOT U TpeOoBaHUs K Bueo. [IpuodperaTh HECKOIb-
KO KapT MaMsTH HEPEHTA0EIIbHO, TaK KaK UX CTOMMOCTb JJOBOJIb-
HO BbIcOKa. CrienMann3upoBaHHbIE YCTPOMCTBA XPaHEHUs JaH-
HBIX TOXE AEHIEBBIMU HE Ha30Bellb. K TOMy ke BO3MOXHOCTH
MOOMJIBHOTO KOMIThIOTEPA HE CBOASITCS K XPAHEHUIO U MEPEeHO-
cy (paiiyioB: ¢ ero MOMOIIIBI0 MOXKHO IPOCMOTPETh U 00padboTaTh
CHUMKH, BBUIOXKHTh HOBbIE (poTOrpapmyi Ha JOMAIIHIOK BEO-
CTpaHMILy, TIOCNaTh JIPy3bsIM, OMYOIMKOBaTh Ha (hOTOCAUTAX W
3anucarb Ha KOMITaKT-IUCK.

[Monb30Barenv, MOHUMAIOIIME MPEUMYIIECTBA HOYTOYKOB,
yXKe JaBHO HayaJIv MPUCMATPUBATHCA K MOPTATUBHBIM KOMIIBIO-



TEpPHBIM cucTeMaM. M 3TO MpaBUJIbHO: CErOJHs Ha KOMIBIOTEp-
HOM pbIHKE IMPEJICTABIECHO TaKOe OOJIbIIOE KOIMYECTBO Pa3HO-
00pa3HbIX MoJieJieid HOyTOYKOB, YTO BHIOOP MOPTATUBHOIO KOM-
IbIOTEpPa OKa3bIBAETCS HEJIETKUM JIEJIOM.



I'maBa 2
Yem HOYTOYK OTJIMYAETCS OT
CTAIlMOHAPHOI'0 KOMIILIOTEPA

[TpucmatpuBasich K MOPTATUBHBIM CHCTEMaM, IOHEBOJIE Olie-
HUBAaelIb UX 0coOeHHOCTH. Ha nepBbIil B3IJIs/1, TAKOBBIX OI'POM-
Hoe KonmuecTBO. OIHAKO HA caMOM JeJie UX He TaK YK U MHOTO.
YeM xe MOOMITbHBIN KOMITHIOTEP OTIMYAETCS OT CTAIIMOHAPHOTO?

Ienoii? Het. CeronHs HOyTOYK CTOUT IPAKTUYECKHU CTOJIBKO
e, CKOJIbKO HOBBII HACTOJIbHBIN KOMITBIOTEP aHAJIOTUYHOM KOH-
(puryparyu. B ganHOM ciydyae KOH(pUrypaluio cieayeT MOHU-
MaTh B HIMPOKOM CMbIC/IE clioBa. VIHBIMM cl10OBaMU, HY’)KHO pac-
CMaTpUBaTh HACTOJIbHBI KOMIBIOTEP HE TOJIBKO C TAaKUMH ke
TEXHOJIOTUYECKUMH TapamMeTpaMu (4acToTor mporieccopa, 00b-
€MOM IPeJyCTAaHOBJIEHHOW OINEPATUBHOW MAMSITH U €MKOCThIO
BUHYECTEPA), HO ¥ B KOMILIEKTE C )KUAKOKPUCTALTUYECKIUM MO-
HUTOPOM, UCTOYHUKOM OecriepeOOHHOro MUTaHUS1, MBIIIIbIO, KJIa-
BUATypou, ycTporctBoM uTeHusi kKapT namsaTtu (Card-Reader),
uH(ppakpacHpiM optoM, Ethernet-kaproii, Mmomemom, Gecrpo-
BOJHBIM aJ1alITEPOM, MUKPO(POHOM M ayguOKOJIOHKamu. Cpas-
HUB, Bbl YBUJIUTE, UTO Pa3HUIIA B LIEHE MEXAY HACTOJIBHOMN CH-
CTEMOM C YKa3aHHBIM HaOOpOM TieprdepruiHBIX YCTPONCTB U HO-
yTOyKoM cocraisier b $100-150.



IIpumeuanue

Pazymeercsi, 0co0O KOMIAKTHbIE HOYTOYKH CTOSIT
JIOpoXe, HO B 3TOM CJydae MIOMOJHUTEIbHAs IulaTa
B3MMAeTCs He 3a Te WM MHbIe XapaKTEPUCTHKH CUCTEMBI, a
MCKJTIOUMTEJIbHO 32 MUHUATIOPHOCTD.

Kpome Toro, mo 6osee BBICOKMM IIEHAM MpeIaraioTcs
MOPTATUBHBIE ~ KOMIIBIOTEPbl ~ PEAKUX  KOH(pUTrypauui
(Mogenmn ¢ HOBBIMU (PYHKIMSIMM ¥ HEOOBIYHBIMHU
XapaKTepUCTUKAMH U Te, KOTOpbIe TOJBKO-TOJIBKO
NOSIBWIMCh ~HAa  PblHKE U JIMIIb  3aBOEBBIBAIOT
HOHyﬂHpHOCTb). B sTOoM Her Huyero YAUBUTEJILHOI'O:
CUTyallsi  OIpeJessieTcss  BIOJHE  eCTeCTBEHHBIMHU
SKOHOMHYECKMMHU TPUYMHAMU, KOTOpbIE XapaKTepHbI HE
TOJIBKO IJIs1 KOMITBIOTEPHOTO PHIHKA.

Wrtak, XOTsI HOyTOYKM HECKOJIBKO JOPOkE HACTOJbHBIX CH-
CTeM, 3Ta pa3HULIA HE CTOJIb 3HAUUTEIIbHA.

Apxurekrtypoii? Toxe HeT. ApXUTEKTypa y HOYTOYKOB U
CTAIIMOHAPHBIX CUCTEM OIMHAKOBA. DTO O3HAYAET, YTO MPHUIIO-
xeHuss Windows OyayT 3aIyckarbcsi U KOPPEKTHO paboTarh Ha
KOMITbIOTEpaxX OOOMX TUIIOB, €C/IM, KOHEYHO, X KOH(pUTypalys
MO3BOJIUT (JOCTATOYHO MPOU3BOAUTEIBHOCTH MPOLIECCOpa, 00b-
eMa OTlepaTUBHON MAMSITH, TTOIKJTI0OYEHBI HEOOXOAUMBIE Tiepude-
pUIHBIE YCTPOKCTBA U T. J1.).

KoHeyHo, MHOTME KOMITIOHEHTBl MOOMJIBHOW CHCTEMBI OTIIH-
YaloTCsS OT MCHOJb3YEMBIX JIIs1 COOPKH CTallMOHAPHBIX CHCTEM:
OHM KOMITaKTHEE 1 Hepe/IKO 00J1aJaloT HECKOIbKO MHBIMU XapaK-
TEPUCTUKAMHU (Y MOOMJIbHBIX PELeHUi 0ObIYHO ONTUMU3UPOBA-



HO HepronotpedieHre 1 yMeHbIIIeHO TeruioBbiaenenue). OmHa-
KO Ha apXUTEKTYPy CUCTEMBI 3TO HE OKa3bIBACT 3HAYMMOTO BJIH-
SIHUSL.

dpronomukoi? B obiem cinyyae Takxke HeT. YJ00CTBO pa-
OOTHI Ha KOMITBIOTEPE, MPEX/E BCEr0 3aBUCUT OT Pa3MEPOB U
(opmara knaBuarypsl u 3kpaHa. CeroiHsi B OOJBIIMHCTBE CITY-
YaeB JIaHHbIE TTapaMeTPbl HOYTOYKOB M HACTOJIbHBIX KOMITBIOTE-
poB conoctaBuMbl. KoHeuHO, Ki1aBUaTypbl HEKOTOPHIX HanOO-
Jiee KOMIIAKTHBIX MOJIeJield HOyTOYKOB 3aMETHO MEHbIIIe, YeM Ha-
CTOJIBHBIX CHCTEM, a Ta0apuThl MOHUTOPOB, UCIIOIb3YEMbIX CO
CTaIMOHAPHBIMU paboYMMK CTaHIMsAMU (Jaxe 20 II0NMOB MO
JMarOHAIA He TIpejieN), 3aMETHO MPEBOCXOAST pa3Mepbl SKpa-
HOB MOOWJIBHBIX peliieHuid. [Ipu padote ¢ HOyTOYKOM MOHA[I0-
OUTCSI HEKOTOPOE BPeMsI, YTOOBI IPUBBIKHYTh KaK K KJIAaBUATY-
pe (HeKOTOpbIe KJIABUIIM — B YACTHOCTU (DYHKIIMOHAJIbHBIE — HA
Hell yMEHbIIIeHbl U PACTIONOKEHbI HE TaK, KaK Ha CTaHIapTHOM),
TaK U K KOOPIMHATHOMY YCTPOWCTBY (yNpaBIISITh yKa3aTeleM C
TIOMOIIIBIO MBIIIIH O0JIee TPUBBIYHO, YeM, HAITPUMED, CEHCOPHON
naHesbio). OTHAKO TaK e MPUXOAUTCS IPUBBIKAT K JTIOOBIM HO-
BBIM KJIaBHATypaM (JIeJIO TYT He CTOJIbKO B PACIONOKEHUH KJia-
BUIII, CKOJIKO B JIDYTOM peakIy Ha Ha)KaThe) U MaHUITYJISITODY.

B psime ciaydaeB cuctema BBOjIa TIOPTATUBHOTO KOMITBIOTE-
pa MOXET OKa3aThCsl yoOHee, yeM TpaauiimoHHas. Harpumep,
KJIABUATYpPbl MPAKTUYECKU BCEX HOYTOYKOB (32 HCKJIOYEHHEM
HEKOTOPBIX YJbTPANOPTATUBHBIX CUCTEM) UMEIOT Mepe] psaaMu
KJIABHIII TUIOMIAJIKY, KOTOPAsi CIYKUT yIOPOM IJIsi KHUCTel PyK



(puc. 2.1). BonbIIMHCTBO KJIaBUATyp HACTOJBHBIX MAILIMH TAKUX
IUIOIIAIOK HE UMEET, B PE3YJIbTATE YEr0 PYKHU IOJIb30BATEIA Bbl-
HYXIEHBI JI0JITO€ BPEMsI BUCETh B BO3AYyXE, a 3TO AAET JIOMOJ-
HUTEJIbHYIO Harpy3Ky, 4TO OCOOEHHO Oy TUMO IPU JUTUTEIbHOM
Habope TeKcTa.

Puc. 2.1. B onpeneneHHOM CMBICIIE KJTaBUATypa HOYTOyKa 3p-
TOHOMUYHEe, YeM Y OOJBITMHCTBA HACTONBHBIX CUCTEM

[pu paboTe B CTAlIMOHAPHBIX YCIOBUSIX (KOrJa HOYTOYK MOXK-
HO MOCTAaBUTh Ha CTOJI WJIY, HAIIPUMED, Ha MIOJIOKOHHUK ) IPY Ke-
JIAHUU K TOPTATMBHOMY KOMIIBIOTEPY BCETAa MOXHO IOIKJIIO-



YHUTH MBI U KJIABUATYDY.

Hape:xxHocTbi0? B 3TOM 171aHE HOYTOYK Jake MPEBOCXOAUT
HACTOJIbHbIE KOMIbIOTephl! BbicoKasi cTeneHb MHTErpaiyuu KOM-
MIOHEHTOB MOPTATUBHOTO KOMITBIOTEPA CBOIUT K MUHUMYMY KO-
JIMYECTBO Pa3beMOB M COEIMHEHU, UTO CIIOCOOCTBYET yBeMUe-
HUIO HAJIeKHOCTH.

KoHeuHo, ycnoBUs 9KCILTyaTalliy NOAPa3yMeBaloT OOJIbIIIYIO
YA3BUMOCTh MOOUJIBHOW CHCTEMBI (Beb 3HAYMTENIbHYIO 4acCTb
BpeMeHM HOYTOYK OyleT He CTOSITh B TUXOM oduce, a MepeBo-
3UTHCS, B TOM YHCIIE 1 B HEOMArOMPHUSITHBIX MOTOAHBIX YCIIOBH-
SIX, IPU CWJTBHOM TPSICKE U T. I1.), HO Be/lb YPOHUTb Ha MO MOX-
HO M CUCTEMHBbIN OJIOK MM MOHUTOP! A Kode Mbl IpoIMBaeM
C paBHOM BEPOSITHOCTHIO (M MeYaIbHOM PEryJIsSIpPHOCTBIO) Ha KJla-
BUATYPBI ¥ HACTOJIBHBIX, 1 MOOMJIBHBIX KOMITBIOTEPOB.

IIpousBoaurtenbHocThio? Her. Pasnuna B npousBogu-
TEJILHOCTH CUCTEM, OIpeJesisiemMasi UCIOIb30BAHUEM MOOUJIb-
HBIX KOMITOHEHTOB, CETO[THsI KpailHe He3HAUMTEe IbHA, U BBISIBUTD
€€ MOKHO TOJIbKO C IMOMOIIIBIO CHIEHMAIbHBIX POrPaMMHBIX Te-
CTOB. BprunciuTebHON MOIIHOCTH JII0OOr0 COBPEMEHHOIO HO-
yTOyKa BIIOJIHE I0CTATOYHO 151 pabOThl BO BCEX O(PUCHBIX MPU-
JIO)KEHUSIX.

IIpumevanne
HJ’[H YBEJIMYCHUA BpPEMEHU ABTOHOMHOM pa6OTbI
H0yT6YKa €ro BJ1aJeJICL] MOXET HUCITIOJIb30BAaTh

Pa3HbIE TEXHOJIOTHUU COKPAIICHUA 3HepFOHOTpe6HeHI/I$IZ
HCKYCCTBCHHOE TIOHMKCHUE YaCTOThI mpoueccopa,



OCTaHOBKY BHHYECTEpa, K KOTOpPOMY He OOpaIlaiTcs,
u T. 1. IlobounbiM 3¢deKToM sBISETCS CHIKEHHE
IIPOM3BOJUTENILHOCTY KoMIlbloTepa. OnHaKo, BO-NIEPBBIX,
9TU TEXHOJIOTMH He 00s13aTeIbHO IPUMEHATH B ABTOHOMHOM
pexKHUMe, a BO-BTOPBIX, ITPH MOJIKJIIOYEHUH HOYTOYKA K CETU
€ro MpPOM3BOIUTENIBHOCTh ABTOMATHYECKH BO3BPAILAETCS
Ha MAaKCUMAaJIbHBI YPOBEHb.

Bo3mo:kHOCTSIMU pacmiupennsi? B nanHoMm ciiydae pasiu-
Yusl €CTh, HO OHM TaKXke He CJIMIIKOM OlyTuMbl. CTerneHb UH-
Terpaluy KOMIIOHEHTOB HOYTOYKa OUeHb BHICOKA. DTUM U 00b-
siCHsIeTCsl TOT (PaKT, YTO B MOOUJIBHYIO CUCTEMY, K COKAJICHUIO,
MOXHO JNOOAaBUTh HE BCE KOMIOHEHThI. OHAKO Pa3roBOpPHI O
TOM, YTO HOYTOYK HE MOJEPHU3UPYETCsI, 0E30CHOBATEIIBHBI (CM.
11.8).

Moaunoctbro? Tloxanyii, Toxe HeT. CerofHsi KOMITbIOTEPHI,
KaK U Jpyrue MOBCEIHEBHbIE BbBICOKOTEXHOJIOTMUHBIE MHCTPY-
MEHTBI (COTOBBIE TeJie(DOHBI, ABTOMOOWIIN, TEJIEBU3OPHI U T. I1.),
B OOJIBIIMHCTBE CBOEM MOIHBIMH HE SIBJISIIOTCS: OHM JaBHO Tie-
peluIy B pa3psii HEOOXOAMMBIX BEILEH, M UX HATMYHUEM YKe HU-
KOro He nopasuiilb. [lepuoanuecku nosiisoTCs HOBbIE MOJIENH,
KOTOpBIE JIEICTBUTENILHO HEKOTOPOE BPEMs CUMTAIOTCSI MOJIHBI-
MH. DTO KacaeTcsi 1 MOOMIIBHUKOB, M aBTOMOOWIIEH, 1 HOyTOYKOB
(KcTaTH, IEMCTBUTENIbBHO MOJHBIX HACTOJIbHBIX CUCTEM HE IOSIB-
JISLIOCh YK€ MHOTO JIET).

O/HaKO HUKTO HE OTMEHsUI MOJbI Ha pellieHus] U3 00JIacTh
nepconndukanuu. Ene B 1998 rony kommanusa Apple Bbimyc-



Kajia HOyTOYKH C TIPO3PAaYHOM TMaHesblo Ha KOpITyce, Moj KOTO-
POii TIOJIK30BATENb MOT CAMOCTOSITETIFHO Pa3MECTHUTh JIIOOOW pu-
cyHok. Torma 3To perieHre 0OroHsiI0 BpeMsi (TlepcoHUpUKAIIS
MOPTAaTUBHBIX YCTPOWCTB CTajla MacCOBOW TOJIbKO TPHU-UYEThIpE
roja CIycrsi), HO MOYEMY HMKTO W3 IIPOM3BOIUTENIEN HE pealn-
3yeT MoJOOHbIE HECJIOKHbBIE PEIIeHUsI B MOECISIX, BBIITYCKAEMBbIX
CErofiHs, — 3arajKa.

V:ke MHOTO JIET NIOIYJISIPHbl CMEHHBIE KOPITYCHI JIJ1s1 COTOBBIX
TeneoHOB, ceituac B (haBOpe paclvMCaHHble BPYYHYIO aBTOMO-
OvM. Y4YacTBYIOT B TOHKE U CTallMOHAPHBIE KOMIIBIOTEPHL: BCE
HOMYJISIPHEN CTAaHOBUTCA MOAIUHI. OH IperycMaTpuBaeT pas-
Hbl€ BApPUaHTHI AEWCTBUI U UX COYETAHUSI — OT PyUYHOU POCIHCU
Kopmyca (XOTb Mof XoxJioMmy!) 10 100aBJieHHsI HOBBIX 3JIEMEH-
TOB B CaM KOPITYC WA B €r0 COAEPKUMOE (HEOHOBOU MOJCBETKH,
IIPO3PAaYHbIX OKOH, CBETALIMXCS BEHTWIATOPOB U T. A.). OTaenb-
HBIM HaIlpaBJIEHUEM MOJJIMHIA SIBJISIETCS] BCTPAUBAHUE KOMITBIO-
Tepa B HEOOBIUHBIE EMKOCTH — KOPITyCa CTapbIX paIMOIIPUEMHH-
KOB, SIIIIVKY CTONMA U T. 1. HoyTOyKM 1 3/1eCh HE OTCTAIOT: OHU 00-
3aBEJIMCh Pa3HOLBETHBIMU KOPIYCAMH (K TPaJULIMOHHBIM Yep-
HBIM U cepeOpUCTbIM J100aBUINCh KpPacHbIe, 3eJieHble U Ipyrue
BapUaHThI). 3aMEHUTh KOPITYC HOYTOYKA JIPYTUM TOJIb30BaTe b
CaMOCTOSITEJIbHO HE MOXKET. B cepBUC-LIEHTpE TaKylo yCIyry BaM
TaK:ke Bpsil Jiu nipejsioxkar. [fostomy HOyTOyK jKeJJaHHOTO 1IBeTa
HEoOXOMMO BBIOMpATh cpa3y — Npu Mokynke. OJJHAKO CeroaHs
MOXHO 3aKa3aTh POCIIMCH KOPITyca HOYTOyKa — ¥ Ha HEro, Kak Ha
aBTOMOOWJIb, HAHECYT JT00YI0 KapTUHKY! HekoTopble KoMmaHum



NPEAOCTABIISAIOT TAKUE YCIYTHU.
Hpecruknoctbio? [la! Tyt HoytOyk mact 100 o4koB Brie-
pen HacTtoibHOMY KommbloTepy! Ecim cranmoHapHble ccTeMbl
CEroJHsI €CTh He TOJIbKO Ha paboTe, HO U JioMa y OOJIbIIMHCTBA
JKUTEJIel KPYIHBIX TOPOJIOB, TO HOYTOYK OCHOBHOM Macce HallrX
COrpax/IaH eIle MPeACTABIAETCA NIPEAMETOM POCKOIIIH.

HoyTOyk 1o Tpaguiiy CUMTAIOT BEChMa JIOPOTUM YCTPOM-
CTBOM. BBl yke 3HaeTe, 4TO TAKOE MHEHUE HE COOTBETCTBYET JIEU-
CTBUTEJIHOCTH, M TEM HEe MeHee 00JaJjaHie HOyTOyKOM aBTOMa-
TUYECKU MOBBIILAET B I71a3aX OKPYKAIOIIMX COLMAIBHBIN CTATyC
€ro BJIAJIENIbLIA.

Kpowme toro, padoratomuii Ha HOyTOyke B 0OIIECTBEHHOM Me-
CTe YeJIOBEK BOCIIPMHUMAETCS OKPYKAIIMMU UJIU KaK MTpeacTa-
BUTEJIb CBOOOIHOM Mpodeccuy (KypHAIUCT, UCATENb, YIEHbIN),
WY KaK [IEHHBIN COTPYJHUK, ISl KOTOPOTO YCTAaHOBJIEH CBOOOI-
Hbl OM3HEC-TpaduK, He TPeOyIOIMil MOCTOSHHOTO MTPEeObIBaHUS
B oduce. JlioOoi u3 3TMX BapuaHTOB padoTtaeT Ha uMuIK! He
BCE ke B Kypce, UYTO HOYTOYK B psijie CIydaeB MpHOOpeTaeTCs He
OT XOPOIIEH KU3HM. . .

OnHako ecii 0COOBIX PA3IMUMil MEX 1y MOOMJIBHBIMU U CTa-
[IMOHAPHBIMU CHUCTEMaMH HET, TO MoYeMy HOYTOYKHM CTajM TO-
MYJISIPHBI TOJIBKO B TIOCJIETHUE HECKOMBKO JIeT? [Ieyio He B TeXHO-
JIOTUYECKUX, & B SKOHOMUYECKUX MPUYMHAX.

HoyTOyku nosiBUIMCh JOBOJIBHO JABHO (MOAPOOHEe CM. MpU-
noxenue 3). Poccuiickue 1monp30BaTe NO3HAKOMMIIUCH C ITH-
MH yCTpoWCTBaMu Oojiee AecsTH JeT Hazaa, B Havaie 1990-



X roioB. Torma MopTaTUBHBIA KOMIBIOTEP OBLT 3aMOPCKOM /M-
KOBHMHKOM, OYEHb JIOPOrOM Y MOTOMY MPAKTUYECKU HENOCTYII-
HOI. OCHOBHOW MPUYNHOM 3aIpe/ie/TbHON CTOMMOCTH HOYTOYKOB
OblIa (M OTYACTU OCTAETCs) Upe3BblUaiiHasi JOPOrOBU3HA KU/-
KOKPUCTA/LTMYECKUX TaHesIel, UCTIONb3YIOIIUXCS 1711 U3TOTOB-
JIEHUsI SKPAHOB (JIEKTPOHHO-TYYEBYIO TPYOKY B MOPTATUBHBIMA
KOMITBIOTEP HE MMOCTABMUIIIb!).

TeopeTrueck HOYTOYKM MOIJIM Obl MOKYIATh «HOBBIE pycC-
ckue». OmHako oOpa3 XHU3HU ITHX TepoeB, MPUHAIJIEKAINUX
3MOXe TePBOHAYATFHOIO HAKOIUICHUSI KanwTaia, He TpeOoBal
HaJIM4YUs KOMIBIOTEPA, BE3/IE U BCIOJY COITPOBOXK/IAIOIIETO X0351-
uHa. K TomMy ke «MaJIMHOBbIE MU)KAK1» HE CTPEMMWJIUCh OCBa-
UBaTh BBICOKME TeXHOJIOrWU. B pe3ynbrate HOyTOyKamMu IOJIb-
30BAJIMCH JIUIIb HEKOTOPBIE TOI-MEHEIKEPDI, TEXHUYECKHUE CIIe-
IIUAJTMCTBI, HEOOJIbITIasi YacTh JIIofIel CBOOOIHBIX Mpodeccuii u
NIpEeCTaBUTENIe «30JI0TOM MoJjonexu». [IpuMepHO TakuMm xe
Torga ObUT COCTaB MOJIb30BaTes el HOYTOYKOB M BO BCEM MUpE.

Kpome Toro, B Te BpeMeHa HOYyTOYKH 3aMETHO MPOUTPHIBAIIA
HACTOJIbHBIM CHUCTEMaM MO BBIYMCIUTETbHOM MOIIHOCTH M, CO-
OTBETCTBEHHO, yA00CTBY B padorte. OJHAKO TEXHOJIOTUU CTpe-
MUTEJIBHO Pa3BUBAJIMCh, U MOOWJIbHBIE KOMITBIOTEPHI [0 CBOUM
BO3MOXHOCTSIM HEYKJIOHHO JIOTOHSUTM CTallMOHapHbie. BroOa-
BOK MallliHbI OOOWX THITOB IOCTETIEHHO JCIEeBEN U CTAaHOBH-
Jmch Bee Oonee ocTynHbIMU. POpMUPOBAIICS KOMITBIOTEPHBbIIA
PBIHOK: OH YBEJIMYUBAJICSI KOJMYECTBEHHO M POC KAYECTBEHHO,
YIOBJIETBOPSISt TOTPEOHOCTH TIOJIL30BATEIIEH, TIOKYMAIOIIUX KOM-



TBIOTEPHI 111 paOOTHI, JIs UTP, OOIIEHHUsI, pa3BICUCHHUH U T. 1.
[lo mepe MPOHMKHOBEHHSI KOMIIBIOTEPOB B MOBCEIHEBHYIO
U3Hb Bce OoJblllee KOJIMYECTBO JIOAEH HAYMHAJIO OTJaBaTh
npeanoyTeHrue MOOUIbHBIM cucteMam. [Tnonepamu ObUTH PyKO-
BOJUTEJN KPYITHBIX KOPITOpAIuil. AHAJTUTUKH JIOCTAaTOYHO OBICT-
PO TOHSIIN, HACKOJIBKO BBITOJHO JIaTh KJIIOYEBBIM COTPYIHUKAM
BO3MOXHOCTh paboTaTh Beerjia v Bese. Hanmure HoyTOyKa 1o3-
BOJISIET MEHE)KepaM BEPXHETro M cpeHero 3BeHa ooee 3ddek-
TUBHO HCIIOJIb30BaTh CBOE BPEMsl, pa3lyMbIBasi HaJl pellieHreM
MTPOU3BOJICTBEHHBIX BOITPOCOB HE TOJIBKO B OpHCE, HO U BHE €rO0:
B aBTOMOOMJIe, camoJieTe, moe3/ie, kade, TOpOICKON KBapTUpe,
3aropojiHOM JIoMe U T. 1. [lepecaskuBaHue COTPYIHUKOB CO CTa-
IIMOHAPHBIX CHCTEM Ha HOYTOYKH TpeOOBaJIO HEMAJIBIX 3aTpaT —
BeJIb KPYITHBIM KOMITAHUSIM HYKHbBI ObLTH COTHU MOOWJIbHBIX CH-
crem! Ilo 3TOl1 mpuyKHe cHaYasia TOT MPOLIECC KOCHYJICS JIUIIb
HEKOTOPBIX paOOTHUKOB KPYITHBIX KOpriopanui (Takux Kak Intel,
Boeing, Microsoft u T. .). OgHaKO MOBbIILIEHUE CITPOCA HA HOYT-
OyKU ITpUBEJIO K CHUKEHHUIO 1IeH Ha 3TU CUCTEMBI, U KOPITOpaIuy
TIOJTYYWJIA BO3MOKHOCTbh OCHACTUTH MOOMJIBHBIMUA KOMIThIOTEPA-
MU OoJIbIliee KOMMYECTBO MeHekepoB. YUeM OoJibliiie Bo3pacTal
CIpOC, TEM 3aMeTHee JIeIIEBeIM HOYTOYKU. .. Uepe3 HECKOIBKO
TAKUX IMKJIOB TIOPTATUBHBIE KOMIBIOTEPHI ObLIM TOCTYITHHI yKe
HE TOJIbKO KOPITOPATUBHBIM, HO U YaCTHBIM TIOJIb30BATEIISIM.
Kak Tos1pKO 11eHbl Ha HOYTOYKH CTaJId TTpUeMJIeMbIMH, UX Ha-
YaJii aKTUBHO TIOKYTIATh CaMble pa3HbIe JIIO/IU, TaK KaK MPenMy-
IIeCTBa MOOMJIBHBIX YCTPOMCTB OKA3aJIMCh AKTYaJTbHBI JIJIS1 OUSHb



MHOTHUX ToJb30Bateseil. TakiuM 00pa3oM, HOMyasipHOCTh HOYT-
OykaMm oOecnevynsio CHIKEHHE [IeHBI, KOTOPOe, B CBOIO OUepe/ib,
OBUIO OOYCIIOBJIEHO POCTOM HX TIOIMYJISIPHOCTH.



I'naBa 3
Kuaaccbl HOyTOYKOB

[MpousBoguTeny MpemIaraioT pasHble MOAETA HOYTOYKOB,
KOH(pUTYypalus Kk 10! N3 KOTOPHIX OPUEHTHPOBaHa Ha TIOTPeo-
HOCTH OIPEJEJIEHHOM TPYIIIBI IIOJIb30BaTENEN.

MapkeTtosiorn KOMITaHUK-TTPOU3BOIUTENIEH HE CKYMSTCS Ha
SMUTETHI, IPUIYMBbIBAsl Ha3BaHUSI HOBBIM MOJENISM U CEPUsIM,
a TakXe OMNMChIBAsA MX OTIMYMS U peajibHble U MHUMBIE Tpe-
UMYyIIecTBa. B pesynbrare (pupMeHHbIE HA3BaHUA U PHIHOUHOE
NO3ULIMOHMPOBAHUE MOJEJIEN HEPEJKO 3AITyTHIBAIOT CUTYALMIO C
KJIAaCCU(PUKALIMEN TOPTATUBHBIX KOMITBIOTEPOB.

CeroiHsi caMbIM IIPOCTBIM M B TO € BpeMsi ONTUMAJIbHBIM
SIBJISIETCS IPUHLIMI JIeJIeHNs] HOYTOYKOB Ha KJIacChl IO Macce U
pa3Mepam.

Yavmpanopmamuenvie cucmemol BecAT [0 MOIYTOpa KUJIO-
rpammoB (puc. 3.1). Bee ocrasnbHbBIE TapaMeTpbl CUCTEMBI — 1A~
TOHaJIb 9KPaHa, BCTPOEHHbIE HAKOIUTEIIH U T. JI. — OA0UPAIOTCS
B COOTBETCTBUM C 3TMM OCHOBHBIM TpeOoBaHMEM. MUHUMU3a-
M1 Beca OTpakaeTcs U Ha pa3Mepax HOyTOyKa, OMHAKO YMEHb-
IIeHre radapruTOB BCe JKe He CTOJIb 3HAUYMTENIbHO, KaK CHUKCHHUE
Beca.



Puc. 3.1. YabTpanopraTuBHble CUCTEMBI BECAT MEHeEE MOIy-
TOpa KWJIOrPaMMOB

[Tpu 3TOM MOTYT BO3HUKATh HEKOTOpPbIE MpodeMbl. Bo-miep-
BBIX, HE CJIelyeT PACCUMTHIBATH HA OOJIBIITYI0 eMKOCTh M BHICOKYIO
CKOPOCTb KOMITAaKTHOTO BUHUECTEPA, & BO-BTOPBIX, 32 MHHHUATIO-
PU3AIMIO TIPUXOAUTCS BBIKJIAIBIBATD JOTIOJTHUTEILHBIE ICHBTH.

Kpome Toro, B yJabTpanopTaTHBHBIE HOYTOYKH HE yCTaHaB-
JIMBAIOT TIPOLIECCOPBI ¢ OOJBIIION TAKTOBOW YacToTOW. Pasmepst
YHUIa OT YaCTOTHI He 3aBHUCSAT, HO YeM BBIIIC MTPOU3BOIUTEITh-
HOCTB TIpOIIeccopa, TeM OOJIbIIe OH MOTPedsIseT SHEPIrUU U BbI-
nensiet TerioTl. COOTBETCTBEHHO, KOMITBIOTEPY, HCIIONB3YIOIIIe-



My OBICTPBII MPOLIECCOP, HEOOXOAUM AKKyMYJISTOP 3HAUUTEIb-
HOHM €MKOCTH M MOIITHAsI CHCTeMa TEeTIO0TBO/A, & OHM HE MOTYT
ObITh MUHHMATIOPHBIMU. TOYHEE, TEOPETUYECKH 3TO BO3MOKHO,
HO IIPY UMEIOLIEMCS] YPOBHE Pa3BUTHS TEXHOIOIMI OHU OKAXKYT-
Cs1 HACTOJIBKO JOPOTOCTOSIIIIMMH, YTO NMPOU3BOAUTENH, CAEIAB-
IIMe Ha HUX CTaBKY, €Ba JIU CMOTYT PACCUUTHIBATH HA BBICOKHIA
yPOBeHb IIpoiax. BripoyeM, cripaBeyIMBOCTH pajiv CIAedyeT OT-
METUTb, YTO U CPEe/iu Npe/ICTaBUTENIeN ITOro KJacca HOyTOYKOB
nosiBiIsieTcst Bee OoJblne v OOJIbIIE OTHOCUTEIBHO MOIIHBIX MO-
JeJen.

Kpome Toro, Tpe6oBaHMsI MUHUMH3AILIMK pa3MepOB 1 Beca CH-
CTEM He JIal0T BO3MOKHOCTH HCIIOJIb30BaTh B KOMIIbIOTEPAX 3TO-
ro THIa OOJbIINE KUIKOKPHUCTATMUECKHE MATPHLIBI, TOITOMY
9KpaHbl YIbTPANOPTATUBHBIX HOYTOYKOB MMEIOT TMarOHAIb MaK-
cumyMm 11-12”. 3ameTum, 4TO 3TO HEMAJIO: pa3Mephbl KAPTUHOK
Ha TAKMX KpaHax CPaBHUMBI C U300paxkeHneM Ha 14-1I0iiMOBbIX
DJIT-moHHTOpAX.

B GonbIIMHCTBE cilydyaeB 9KpaHa ¢ quaroHaibio 12”7 BromHe
JOCTaTOYHO /J1s1 paOOThI, €M, KOHEYHO, TOJIb30BaTellh HE W3-
6aJI0BaH OIpPOMHBIMHA MOHUTOPAMHU COBPEMEHHBIX HACTOJBHbIX
KOMITBIOTEPHBIX CHCTEM WJIM €MY He Hy’KHO TPOCMaTpuBaTh Tao-
JIIIBI ¢ OONBITNM KOJTMYECTBOM CTOJIOIOB U CIOKHBIE TPaUKH.

Wrak, B pe3ynbrare npeaeabHON MUHUATIOPU3AIMN 1 MaKCH-
MaJILHOTO OOJIErYeHHUsl yIbTPAIlOPTATUBHBIE (OHU e YJIbTpaJier-
KKe) HOyTOYKH, BO-TIEPBHIX, He 00J1a/Ial0T PEKOPIHBIMU XapaKTe-
PUCTUKAMH, BO-BTOPBIX, OOBIYHO CTOSIT B MOJITOPA-/IBa pasa Jo0-



pOXe CUCTEM C TAKUMHU K& OCHOBHBIMH MapaMeTpaMu, HO B 00-
Jlee MACCUBHBIX U 00beMHBIX Koprycax. Kak moka3siBaer mpak-
THKA, PaIi MAaKCUMaJIbHOW MOOMJIBHOCTH HEKOTOpbIE TOJIh30Ba-
TeJIX TOTOBbI MTOKEPTBOBATH MHOTHM.

HekoTopoe BpeMst Ha3a]| CTaIu MOSIBISITHCS YIbTPAOPTATUB-
HbIe HOYTOYKU B KOpITycax-Tpancdopmepax (puc. 3.2).



Puc. 3.2. YnaprpanopraTuBHbIi HOYTOYK B KOpITyce-TpaHC-
dopmepe

Jlucrierd Takoro KOMIIbIOTEpa MOKHO pa3BepHyTh Ha 180°
Y pa3MeCTUTh HaJ KJIaBHaTypOil SKpaHOM BBEpX, B pe3yJjbTa-



TE€ YEro CUCTEMa MpeBpaLAETCs B KommbloTepruiadier! OxHa-
KO, TIpeXJIe YeM MPHUoOpecTH HOyTOyK-TpaHchopMep, MoIyMaii-
Te, AEUCTBUTENILHO JIU JIJIs BAC aKTYaJIbHBI IPEUMYIIIECTBA ITOTO
opm-dakropa.

Emre onuH Kj1acC HOYTOYKOB — «3AMEHA HACMOAbHOZ0 KOM-
nvtomepa» (DeskTop Replacement — DTR). I'naBHoit ocobeH-
HOCTBIO TAKMX MOPTATUBHBIX KOMITLIOTEPOB SIBJISIOTCS JOBOJIBHO
OoJIbIlIE pa3Mephl B COYETAHUM C TTPOU3BOAUTETHHOCTHIO, BECh-
Ma MPUOTMKEHHOW K TAKOBOM Ha CTAIlMOHAPHBIX KOMIIbIOTEpax
(puc. 3.3).



Puc. 3.3. HoytOyku kiacca «3aMeHa HACTOJIBHOTO KOMITBIO-
Tepa» He OTIMYAIOTCS] MUHUATIOPHOCTBIO U JIETKOCTHIO

Panbliie B Takre HOYTOYKH YCTaHABIMBAIUCH OOBIYHbIE MPO-
IIECCOpPBI, TMpeJHa3HAYeHHble HE JJIi MOOWJIBHOTO HCIIONb30-
BaHMS, a Uil paOdOTHl B CTAllMOHAPHBIX KommbioTepax. Cero-
JHS ipou3BoanTe M KOMIUIEKTYI0T DTR-cructeMbl MOOMITBHBIMI
IPOIIeCCOPaMU. DTO MO3BOJISAET CHU3UTH SHEPTronoTpedeHne, K



TOMY K€ B JaHHOM CJIy4ae KOPITyC KOMITbIOTEPA MEHbILIE Harpe-
BAETCsl, YTO BEChMa CYIIIECTBEHHO, ECJIM BHI Oy/ieTe padoTaTh, 1o-
JIOKHMB HOYTOYK Ha KOJICHHU.

OueHb 4acTo B TaKMe HOYTOYKU MOXKHO YCTAHOBUTb JIOTIOJTHU-
TEJIbHBIN JKECTKUI TUCK. Kpome Toro, oHM OCHaIawTCs 10CTa-
TOYHO MPOU3BOIUTENILHON BUICOKAPTOM, YTO TOPAIyeT JoOu-
TeJiell KOMITbIOTepHbIX Urp. KoHeuHo, B HEM MPHUCYTCTBYET MOJ-
HOLIEHHBIN MTPUBOJ, KOMIIAKT-AUCKOB C TIOAJEPKKON BCEBO3MOXK-
HBIX (POPMATOB M XOPOIIUW IMUPOKOPOPMATHBIN SKpaH (C aua-
roHasipio 15—17"). Braromapsi cOOTHOIIEHUIO CTOpOH 16: 9 wu
16: 10 Ha TakoM JucILIee MPUATHO CMOTPETh (PUIIBMBI.

W3-3a GonplliX pa3MepoB M Beca, a TaKke OTHOCUTEIbHO
HeOOJIBITIIOr0 BpeMEeHN AaBTOHOMHOM PaOOThI TO0OHBIE HOYTOYKH
IUIOXO MOAXONAT JJIs1 TPAaHCHOPTUPOBKH, OIHAKO MOYTH BCerjaa
YCHEIIHO 3aMEHSIIOT OOBIYHBIN JOMAIIHUN WM O(PUCHBIA KOM-
IbIOTEpP.

Cpemn DTR-crcTteM MOXXHO BBIIETUTH MOAKJIACC MYJIbTUME-
ara-HoyTOyKoB (puc. 3. 4). Ilo (pyHKIMOHATIBHBIM BO3MOKHO-
CTSIM OHU MPAKTUYECKU TMOJTHOCTHIO COOTBETCTBYIOT BbILIEOMH-
canabiM DTR-HOyTOyKamM. MOXHO Jaxe yTBepKaaTh, YTO ITO
HOBoe HazBanue st DTR-cucrem. Tem He MeHee MyJbTUME-
IMa-HOYTOYKHM UMEIOT HECKOJIBKO KJTIOUEBBIX OTIIMYMH.



Puc. 3.4. HoytOyku mynbrumenua oObIYHO UMEIOT OT/IEb-
Hble KJIABUIIIM I YIIPaBJIeHUSI BOCIPOM3BEICHUEM BUIICO— W
aynuodailyioB

HecnoxHo noramatbcsi, 4TO 3TO HEKOTOPbIE MYJIbTUMEIUII-
HBIE BOBMOXHOCTHU. B yacTHOCTH, HEpeIkO Takol HOYTOYK OCHa-
IIeH YeTHIPbMsI KOJIOHKaMU ¥ caOBY(epoM 17151 odecrieueHus 00-
Jiee Ka4eCTBEHHOIO0 MHOTOKaHAJIbHOTO 3ByYaHUsl (KOHEYHO, Ka-
YECTBO B JAHHOM CJTy4yae — IOHATHE OTHOCUTENIbHOE). Kpome To-



r0, B HEro MOXeT ObITh BCTpoeH TB-TioHep, MO3BOJISIONIHI TTPH-
HUMATh TeJle— U pagrocurHaibl. C HEKOTOPHIMH MOIOOHBIMHU MO-
JeJISIMU TIOPTAaTUBHBIX KOMIBIOTEPOB J1aXe MOCTABISAETCS MYJIbT
JUCTaHLIMOHHOTO YIPABJICHUS.

HekoTopele 13 My/nbTUMEINA-HOYTOYKOB YMEIOT MPOWIPHI-
BaTh KOMMAKT-auicku 1 DVD, He TpeOyst 3arpy3ku orepariyion-
HOH crcteMbl. OOBIYHO Ha KOPIYC TaKOTO MOPTAaTMBHOIO KOM-
NbIOTEpA BBIHECEHB! KHOIKM JJIsl YIIpaBJIE€HUS JIOMOJHUTEIbHbI-
MU (PYHKIMSAMU, peaTM30BaHHBIMM B KOHKpeTHON Mofenu. Ha-
npumep, DVD-npourpeisaresiem unm TB-TioHEpOM.

[To pazmepam u Mo 1ieHE MYJIbTUMEIUA-CUCTEMbl MOTYT 3a-
METHO TNpeBocxoauTh npuBbluHble DTR-HOYTOYKH, MOSTOMY B
Omkaiiiee BpeMs OyIyT COCYIIECTBOBATh M HEIOPOTUE HOYT-
OyKH ¢ OOBIYHBIM HAOOPOM MYJIbTHMeNNA-(DYHKIIUHN, U MYJIbTH-
Mera-HOYTOYKH C paCIIMPEHHBIMUA BOZMOXHOCTSIMU PaOOThI CO
3BYKOM U BUJEO.

«Tonkue u neekue» HOyTOYKH SIBJISIIOTCSI 30JI0TOM CEPEAMHON,
10 CBOMM XapaKTEPUCTMKAM pacHoiarasich Mex.1y yJbTpamnop-
tatruBHbIMU U DTR-cucremamu (puc. 3.5). «ToHkue u jierkue»
MOPTaTUBHBIE KOMIIBIOTEPHI BECAT OT JIBYX JI0 ABYX C IIOJIOBUHOM
KWJIOTPAaMMOB, YTO, C OIHOW CTOPOHBI, TMIO3BOJISIET JIETKO MEpe-
HOCHTb MX, a C IPyrod — He CKa3blBa€TCs HA UX KOH(PUTYpaLUH.
Harnpumep, B Takre HOyTOYKH CErOfiHsI BCTPAUBAIOTCS SKPaHbI €
nuaroHasibo 14—15".



L —

Puc. 3.5. «ToHkue u jerkue» HOYTOYKH SIBJISIOTCSI KOMITPO-
MHCCHBIM BapHaHTOM MEX/1y YIbTPArlOPTATUBHBIMU CUCTEMAMM
¥ MOJIETISIMH KJIacca «3aMeHa HACTOJIBHOTO KOMITBIOTEpa»

B GonmbimHCTBE CTy4aeB 3TOro 0osiee 4eM JOCTaTOuHO, BE/lb
pasMepbl M300paXeHHs] HA TAKUX SKPaHaX CPaBHUMBI C pa3me-
pamu KapTuHKU Ha DJIT-moHuTOpax 15-177.

IIpumeuanue

llenenne  HOyTOYKOB  Ha  ONHO-, JIByX— W
TPEXIINUHCIbHbIE [0 KOJMYECTBY BCTPOCHHBIX B
CUCTEMBbl HakonuTesel (OIMH HAKOMUTEIb paBeH OJHOMY
JIEKTPOMOTOPY, COOTBETCTBYIOIIEMY OIHOMY IITTHHJEIIO)
cerogHsi  ycrapeno. Eme  HemaBHO — OOJBIIMHCTBO



YIBTPAIOPTATUBHBIX CHCTEM ObLIM OJHOIIIMH/EIbHBIMHY,
«TOHKME M JIETKMEe» MMENU JIBa HAKOIUTENs, a HOyTOyKU
KJlacCa «3aMEHa HACTOJIbHOIO KOMIIBIOTEpa» — TPU.
CeronHs IPOU3BOAUTENM PENKO YCTAHABJIMBAIOT (PIIommu-
auckoBoz Jaxke B DTR-cucteMsl, 3aT0 IPUBOIBI KOMITAKT-
IVCKOB YXUTPSAIOTCSL BCTPAUBaTh B YJIBTPANlOPTATUBHBIE
MOJIEJN.

HekoTopsble Mpon3BOAUTENN MO3UIIMOHUPYIOT CBOM HOYTOYKHU
KaK «JIOMAllIHue» WIN On3Hec-cuctemMbl. OIHAKO TpU OJTMoKaii-
IIeM paCCMOTPEHUU OKa3bIBAETCsl, YTO TPOMKHUE Ha3BaHUs — HE
Oosiee yeM yJIOBKa JJis TOOHSITUS LIeHbl. «JlomaiHue» cucte-
MbI OKa3bIBaOTCs 00bIYHBIMU DTR-perenusavu (mpuaem jaxe
HE BCer[a C pacIIMPeHHbBIMU MYJIbTUMEANA-BO3MOKHOCTSIMU!),
a OM3Hec-HOyTOYKM — MOPTATUBHBIMUA KOMITHIOTEpAMU KJlacca
«TOHKHUE W JIeTKHe», B KOTOpble JT00ABUIM HEKOTOPHIE PEIKO
BCTpevaloiuyecs (a elie pexe oKa3blBaloIUecs: aKTyaJIbHbIMHU )
(pyHK1IMU, HAaIpUMEpP CKaHEp OTIIEUYATKOB MAJIbLIEB WJIM aBTOPU-
3aLMIO TI0 YMIIOBOU KapTe.

HekoTtopsle MpOU3BOAUTENN CTPEMSATCS MPUAATH HOYTOYyKam
HEOOBIYHBbI BHemHUN BuA. K coxanenuio, moka aHTazus
JU3aliHEpOB HE MPOJBUHYJIACH Jajiee OKpAIIMBAHUS BEpPXHEu
KPBILIKK KOPITyca B KPAaCHBIM WJIM CMHUM LBET. OIHAKO U 3TOr0
MOPOW IOCTaTOYHO, YTOOBI BHIJICJIUTH CUCTEMY U3 AECSATKOB aHa-
JIOTOB B cepeOpUCTBIX WM YepHBIX Kopitycax. Hactosmux HOyT-
OYKOB JIJI51 3CTETOB eIlle MACCOBO HE BBIITYCKAIOT, HO, BO3MOKHO,
yxke B Onmkaiiem OyayIeM CUTyalysi U3MEHUTCSI.



W3 nckmoueHnit Hanbosee U3BECTHBI 3auUiLeHHble PeULeHUs..
3TO MOPTaTUBHBIE KOMITBIOTEPBI, COOPaHHbBIE U3 KOMIUIEKTYIO-
IIMX MOBBIIIEHHOW TPOYHOCTH U MOMEIIIEHHbIE B FEPMETHYHO 3a-
KPBITbIE KOPITyca, KOTOpbIE HA/IEKHO 3AIIUILAIOT JIEKTPOHHYIO
HAYMHKY OT BOJIBI, TIbUIH, TIECKA, arPECCUBHBIX KUKOCTEH U APY-
TMX HeOMaronpUsTHHIX BHEITHUX BO3JEHCTBHM.

3anuineHHble HOyTOYKH MOTYT padoTaTh B 0ojiee MMUPOKOM
JMara3oHe TemIlepaTyp, a TakKe JIydlle BbIEPKUBAIOT yaa-
pbl 1 TpscKy. [is mpenoxpaHeHrsi OPTaTUBHOIO KOMITbIOTeE-
pa OT yIapoB HEJOCTATOUYHO OIHOTO IIPOYHOIO KOpIyca — HYX-
HO 3aIIUTUTh BUHYECTEPHI (KOpITyca STHX HAKONMTENeld OObIu-
HO NOMEUIAIOT B BA3KYIO Cpelly), 9KpaH (MaTpully MOKpPbIBAIOT
HECKOJIBKMMH CJIOSIMH 3allIUTHOTO MaTeprasia) M aKKyMYJISITOPbI
(YBETTMUMBAIOT MX MEXaHUIECKYI0 TPOYHOCTH). HeoOxoqumocThb
UCTIOJIb30BaTh B 3AILIMIIEHHBIX HOYTOYKAaX JIOMOTHUTESbHBIE TEX-
HOJIOTUYECKUE PEeIIeHUs] IPUBOAUT K YBEJIIMUYEHUIO Pa3MEPOB U
Macchl TaKMX MOPTATHBHBIX KOMITBIOTEPOB, A TaKKe K 3aKOHO-
MEPHOMY POCTY LIEHBI.

3anuiieHHble HOYyTOYKY HY:KHbI, OKaJTyH, I HEMHOTUM
HOJIb30BATE/ISIM: BOGHHBIM M PAOOTAIOIUM B SKCIIEULUAX WU
Ha YJaJIeHHBIX 00BEKTax, CTOALIMX B YUCTOM II0JIe, — TOITOMY
HE paclpoCTpaHeHbl UPOKO.

Cybroymoyxu (puc. 3.6) peAcTaBIsAIOT cOO0 MOTHO(DYHK-
[IMOHAJIbHbIE KOMIIBIOTEPHI, TOMEIEHHbIE B KOPITYCHI MOPSAAKOM
MEHbIIIe, YeM KOPITYChl yIbTPaHOyTOYKOB. B 3akpeiTom coctos-
HUM CyOHOYTOYKM HEMHOTO OOJbllie BUAEOKAcceThl. Pazymeer-



csl, TaKas crcTeMa, BecsIasi MeHee KujorpamMma, 6e3 mpoosiem
MOJKET IMOMECTUTHCS B JAMCKOW CYyMOYKEe WJI KapMaHe KYPTKH.
OnHaKo mpeacTaBbTe, YTO BaM MpUAETCS paboTaTh HA YMEHb-
IIEHHOH KJIaBHAType W pasryIs/IbIBaTh TEKCT WM M300pakeHune
Ha 9KpaHe ¢ JuaroHasbio 8,9”, u Bbl MoiiMeTe, MoveMy CyOHOYT-
OyKH He OYeHb TOMYJISIPHBI CPEIU MOTb30BaTENeH.

Puc. 3.6. CyOHOyTOYKM MOTYT COIPOBOK/IaTh BJIa/IebIa MO-
BCIO/Ly, HO OHU TOJIXOJIAT HE 151 JIIOOBIX IIesiei

Hekoropoe Bpemsa Hazan kommanusa ECS npexacraBuia



HECKOJIbKO HEOOBIUHBIE PEUICHM A, HAa3bIBACMbBIC 0ecrcH0ymaMM
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