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Beenenue

Bce Havanoch ¢ ulenm HayduTh MalIMHY CUWTATh WJIM XOTs OBl CKJIAJIbIBATh
MHoropaszpsansie uncina. Enie okono 1500 r. Jleonapno na Bunuu pazpadortan sckus 13-
pa3psAIHOTO CYMMHUPYIOIIETO YCTpOWCTBA. ITO OblIa IepBas IOMbITKA PEIIUTh
yKazaHHyo 3anauy. llepByro ke JEMCTBYIOIIYyI0 MAaIIMHY MOOCTpoua B 1642 .
dbpaniy3ckuii pusnk u marematuk bnes [Tackanb.

CnycTs MOYTH ABECTHU MATHAECST JIET MOSIBUJICA IIMPOKO UCTOJIb3yEMBII arperaT —
apu(pMOMETp, BBITTOJHSIONNN 4 apudmMeTnueckux nercTBus. Yke B Hauane XIX Beka
YPOBEHb Pa3BUTHUS pPsAja HaAyK M OOJacTeld MPaKTHYECKOM AESATEILHOCTH OBbLUI CTOJIb
BBICOK, UTO OHU TpeOOBaIu OrPOMHOI0 00bEMa BBIYMCIICHUM, BBIXOSIINX 32 MPEICIIbI
BO3MOYKHOCTEH yenoBeka. Haj co3gaHnemM M COBEPIIEHCTBOBAHUEM COOTBETCTBYIOLIEH
TEXHUKU paboTalii KakK BBIJAIOIIMECS Y4Y€HbIE, TaK U HEU3BECTHbIE M300peTarend, u
WH)XEHEPBI, TOCBATUBIIME CBOK JKA3Hb KOHCTPYMPOBAHUIO BBIYMCIUTEIBHBIX
ycTpoiicTB. Tak, Hampumep, B 1822 r. anrnuiickuii matematuk Yapias3 br00umx
CIPOEKTHpOBa, U moutu 30 JeT CTpousl MalllMHY, KOTOpas CHadaja ObUla Ha3BaHa
«pPa3sHOCHON», a TO3JHEE «AHATUTHUYECKOW». VIMEHHO B «aHAIIMTHUYECKYIO» MAIIUHY
OBLITM 3aJI0KEHBI TMPUHIIUIBI, CTaBIIME (DYHIAMEHTAIbHBIMHU JJISI BBIYUCIUTEIHLHOM
TEXHUKHU:

ABTOMATHUYECKOE BBITIOJHEHUE ONepaluii — HEOOX0AMMOCTh, YTOOBI OTIepaIuu
ClIeIOBalM  OJHA 3a Jpyroil 0e30CTaHOBOYHO, 0€3 «3a30pOoB», TPEOYIOMUX
HEIMOCPEICTBEHHOI'O BMEIIATELCTBA YEIOBEKA.

PaGota mo BBOAMMON «Ha XOAy» HporpamMme — JUisi aBTOMaTHYECKOTO
BBITIOJTHEHHUS ONEpaIil MporpaMma JI0J>KHa BBOJUTHCS B UCIIOJIHUTEIIBHOE YCTPOHUCTBO
CO CKOPOCTBbIO, COU3MEPHUMON CO CKOPOCTBIO BBITIOJHEHUs omnepanuil. brooumxk
MIPEIIOKIIT UCTIOJIb30BaHUE TIepoKapT, ¢ MPeIBAPUTEITHLHO 3aTUCAHHOMN MMPOTPaMMON.

HeoOxoaumocTh crienuanbHOTO YCTPOMCTBA JIJIsi XpAaHEHUS JAHHBIX — OJIOK
namMsITH, KOTOpbId Ba00U K Ha3Ball «CKIAIOM.

Bce 3Ty nen HaTOIKHYIUCh HA HEBO3MOXKHOCTD peain3aluy U3-3a MEXaHUYECKOI

OCHOBBI BBIYHCINTCIIBHBIX YCTpOﬁCTB .
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BrniepBeie  aBTOMAaTMYECKH  JIEUCTBYIOLIWE  BBIYMCIWTEIIBHBIE  YCTPOMCTBA
MOSIBWIINCh B cepeanHe XX BeKa. OJTO CTAJI0 BO3MOXHO IIPU HCIOJIb30BAaHUU
AIEKTPOMEXAHUYECKUX peJie Hapsily C MEXaHWYECKOW KOHCTpyKiued. PaboTwhl Han
peNelHbBIMA MalllMHAMM BEJIMCh BILUIOTH 10 1944 1. moka nox pykoBoacTBoM ['oBapaa
Alikena Ha d¢upme IBM He Obuta 3amymiena MammHa «Mapk-1», BHepBbie
peanu3oBaBias uaeu brooumxa.

B Poccuu B Hauane 50-x mox pykoBoacTtBoM H. M. becconoBa Obliia co3ana ojiHa
M3 CaMbIX MOIIHBIX pesievHbIX MammH PBM-1: ona Bemonnsana 1o 20 ymMHOXEHUN B
CEKYHJY C IOCTATOYHO JJIMHHBIMH JIBOMYHBIMH YHCJIAMH.

ITepBoii ke peiictByromeit IBM cran ENIAC, co3nannblii o1 pyKoBOACTBOM /JI.
Moyunu u II. Oxkepra. ENIAC conmepxan 18 TbIicAY 2JIEKTPOHHBIX JIAMII B MHOYKECTBO
AIEKTPOMEXAHUUECKUX DJIEMEHTOB.

Ho »tu u psag npyrux nepBeix OBM He HMenu BaKHEWIEro KadecTBa —
MporpaMMbl HE XPaHWUJIUCh B MaMATH MAaIlWH, a HaOUpaJIUCh MPU MOMOIIM BHEIIHUX
KOMMyTHpYIOImuX ycTpoicTB. [lepBas OBM c xpanumoii mporpammoii EDSAC 6bia
nocTtpoeHa B BenukoOopuranuu B 1949 r.

[lepBas otedyectBenHas OBM — MOCM Obuta cozmana B 1951 1. mop
pykoBosctBoM JI. A. JleGeneBa. OnHON U3 JIy4IIMX B MUPE JJIsl CBOETO BPEMEHH ObLia
BOCM-6, co3nannas B cepenune 60, u gonroe Bpemsi ObiBIasi 0a30BOil B 000poOHE,
KOCMHYECKUX U Hay4HO-TeXHHUecKux uccienoBanusx B CCCP.

C pa3BUTHEM BBIYUCIUTEILHON TEXHUKHU NOABISUIUCH HOBbIE DBM, ropasno 6osee
MOIIIHBIE U MEHBIIIKE B pa3MeEpax, YEM CBOH IEPBBIC MPEIICCTBEHHUKH, HA3bIBAEMBIC B
namie Bpemsi [IK — nepconanbnbiii kommbtoTep. Hapsiny ¢ 6a3oBoii konctpykimen 1K

pa3BuBaiKCch U nepudepuiinpie ycrpoiictsa (I1Y), 0 KOTOpPBIX U MOWIET peub Janee.
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I'nasa 1. HasHayeHnue u rpynnsl nepuepuinHbIX yCTPOMCTB

OcnoBHoe HazHaueHnue [1Y - obOecneunts nocryruienue B I1IK u3 oxpyxaromeit
CpeIpl IpOorpaMM | JaHHBIX JUIst 00pabOTKH, a TakXKe BbIady pe3ynbTratoB padotsl [1K B
BH/JIE, IPUTOTHOM JJI BOCIIPUATHS YEJIOBEKA WU IS Iepeiadu Ha apyryo OBM, ninu B
uHOM, HeoOxomumoit Qopme. IIY B Hemanoil creneHd OMPENEsSIOT BO3MOXKHOCTH
npumMenenus [1K.

[lepudepuiinple yCTpOHCTBA MOKHO Ppa3Je€IuTh Ha HECKOJBKO TpPyHI IO
(GYHKIIMOHATFHOMY Ha3HAYEHUIO:

1. VYcrpoiicTBa BBOJA-BRIBOJA — MIPEAHA3HAUEHBI A1 BBoAa nHpopmaimu B [1K,
BBIBOJIa B HEOOXOJUMOM JJIs onieparopa ¢popmate uiar oOMeHa MHpopMaluen ¢ ApyruMu
[IK. K Ttakomy Ttuny IIY MOXHO OTHECTHM BHEIIHHWE HAKOMMUTENU (JIEHTOYHBIE,
MarHUTOONITUYECKHUE), MOJIEMBI.

2. VYcrpoiicTBa BbIBOAA — IMpEJHAa3HAYEHBbl JUIsI BBIBOJA HMH(pOpManuu B
HeoOxoauMoM Uil omeparopa gopmare. K stomy Tumy nepupepuilHbIX yCTpOMCTB
OTHOCSITCSI: IPUHTEP, MOHUTOP (IUCILIEH), ayAuOoCcHucTEMA.

3. VYcrpoiictBa BBOAa — YCTpONCTBAaMH BBOJA SIBISIOTCS yCTPOWCTBA,
IOCPEACTBOM KOTOPBIX MOXKHO BBECTH HMH(OpMalMi0 B KOMIbIOTEp. ['naBHOE HX
IIPEIHA3HAYEHUE - pPEAJN30BBIBaTh BO3JelcTBHE Ha MammHy. K TakoMmy Buay
nepudepuitHbIX yCTPONUCTB OTHOCSATCS: KJIaBUaTypa (BXOAMUT B 0a30BYI0 KOH(UTYpaLIUIO
[1K), ckanep, rpaduueckuii riiaHmeT u T.1.

4. JlononnutenbHble 1Y — Takue Kak MaHUMYJSATOP «MbIIIb», KOTOPBIUA JIMILb
oOecrieynBaeT ynoOHOE yHpaBieHHE TIpapUYecKUM HHTEPPEHcoM OINepauoOHHbIX
cucteM [1K u He HeceT sipko BhIpaXeHHBIX (DYHKIIMI BBOA JIMOO BHIBOIA HHPOPMAIIUU;
WEB-kamepsl, cnocoOcTBYIOIIME NTepeade BUACO U ayiuo HHpopMaluu B cetu Internet,
6o mexay apyrumi [1K. Tlocneaaue, mpaBaa, MOKHO OTHECTH M K YCTPOMCTBAM BBOJIA,
Onarogaps BO3MOXHOCTH COXpaHeHUsI (OTO, BUAEO U ay110 HHPOPMAIIUU HA MATHUTHBIX
WJIM MarHUTOONTUYECKUX HOCHUTEIIAX.

Kaxple W3 NepeyucIeHHbIX TPYyNI YCTPOMCTB BBIIOJHSIOT ONPEIEICHHBIC

q)YHKI_[I/II/I OTPaHUYCHHLIC X BOSMOKHOCTAMH U HA3HAUC
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BriBoa: B mepBoOi T1aBe pacCMOTpPEHBI NepuepHuilHble yCTPOMCTBA M HX

Ha3HAa4YCHHC B KOMHLI-OTGpHOﬁ cpeac.
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I'nmasa 2 Ilepu¢epuiinbie yCTpOCTBA BBOJA-BbIB01a HH(POPMALMH.

[Tepudepuitnpie ycTpolcTBa BBOJA-BBIBOJA OBIBAIOT HECKOJBKUX BHIOB B
3aBUCUMOCTH OT Ha3HAYCHMS.

2.1 BHeniHue HaKOIMUTEIN

JlenTouHbIe (MarHUTHBIC) HAKOMHUTEIW — CTpUMEpbl. brarogaps 1ocTaTo4HO
00abIIIOMy 00BEMY M JOBOJBHO BBICOKOW HAJEKHOCTH YaIlle BCETO HCIIOJIB3YIOTCS B
paMKax YCTPOWCTB PE3E€PBHOIO KOMUPOBAHUS JTAHHBIX HA MPEANPUITUIX U B KPYITHBIX
KOMITaHUSX (XpaHAT pe3epBHbIE KONMUU 0a3 TaHHBIX U IPYroil BaXHOW HHPOpMaLUN)

Ha nenTounblii HAKOUTENb HE TPOCTO COXPAHSIETCS pe3€pBHAS KOMUS TAHHBIX, HO
TaKkKe co3daeTcss o0pa3 HaKOMUTENS JIaHHBIX. OJTO IO3BOJISET IOJb30BATEIIO
BOCCTAHABJIUBAThH OINpPEJCICHHOE COCTOSIHUE WJIM UCIOJb30BaTh JTOT 00pa3 Kak
ATAJOHHBIM OaHK JaHHBIX, HAPUMED, KOTJIa JaHHbIE ObLIA U3MEHCHBI.

[IpyHIMT 3amKCM  HAa MATrHUTHBIX HOCHUTEJSX OCHOBaH Ha H3MEHEHUM
HAMArHUYEHHOCTH OTJEJbHBIX YYaCTKOB MATrHUTHOTO CJIOSI HOCHUTENS. 3amluch
OCYILIECTBIISIETCS TIPU MOMOIIM MAarHUTHOM T'OJIOBKH, KOTOpasi CO34a€T MarHUTHOE TIOJIE.
[Ipn cuuThiBaHMU WHPOpPMALMM HAMarHUYEHHbIE YYAaCTKU CO37al0T B MarHUTHOMU
TOJIOBKE cJ1a0ble TOKH, KOTOPBIC MPEBPAIalOTCs B ABOMYHBIN KOJI, COOTBETCTBYIOITUN
3allMCaHHOMY.

- MarauroonTtuieckue Hakornmurenu — npuBoasl CD-ROM, CD-R, CD-RW, DVD-
R, DVD-RW. Takxe MOryT HCIOJIB30BAaThCS B KAyeCTBE YCTPOMCTB PE3EPBHOIO
KOMHUPOBAaHUS, HO, B OTJIMYHE OT CTPUMEPOB, 00JaJalOT TOpa3q0 MEHbIIEH
BMecTHMOCTHIO TaHHBIX (CD-R, CD-RW g0 700 MB nannbeix, DVD-R, DVD-RW no 4.7
GB naHHBIX).

Nudopmanus Ha maruuToontrueckux Hakonurensx tuna CD-R, npencraBnsiercs
YepeloBaHUEeM YTIyOJeHUH W THMKOB. JTOT peibed CcOo37aeTcss MpU MPOU3BOJACTBE
MeXaHU4YeCKUM myTeM. MHbopmanus HAaHOCUTCS BAOIb TOHKHUX JOpoXKeK. CUuThIBaHUE
MPOUCXOJUT MyTEM CKAHUPOBAHUS JOPOXKEK JIA3€PHBIM JIy4OM, KOTOPBIM MO-pasHOMY
OTpa)XaeTcsl OT yriyOJIeHUN 1 TTUKOB.

Ha nauckax, koTopble MO3BOJISIIOT MHOTOKPATHYIO TEpe3anuch, MPUMEHSIETCS

MarHUTOONITUYECKUN MPUHIIUI, B OCHOBY KOTOPOTO TMOJOKEHO (hHU3UIECKOE CBOMCTBO:
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KOA(DPUIMEHT OTpaXKeHUs JIA3E€PHOTO JIyda OT MO-PA3HOMY HAMAarHWYEHHBIX YYaCTKOB
JIUCKA ¢ 0COOBIM 00pa30M HAaHECEHHBIM MarHUTHBIM MOKPBITUEM Pa3JIMYEH.

CkopocTh 3amucu\IIepe3anucy TAaKMX HOCHTEICH pa3udyHa W 3aBHCHT OT
XapaKTEpPUCTUK CaMOTO MpUBOAA M «OOJIBaHKW» AWCKa. B HacTosiee BpeMs uyarie
BCTPEYAIOTCS MPUBOJIBI CO CKOPOCTIMHU 3anucu\nepesanucu 48x u 24x gy CD-R/RW u
16x u 8x g DVD-R/RW cooTBeTcTBEHHO.

2.2 ®dII-KapThl

CTounjao KOMIBIOTEpaM HAy4HUThCS 00pabaThiBaTh MACCHBBHI JAHHBIX, MOSBHIACH
npo0iema, T/ie U KaK XpaHUTh U MEPEHOCUTh 3TU JaHHbIC. Pemennii Harioch MHOTO —
0T OyMaXHBIX MepHOKAPT JO MATHUTHBIX JICHT U IUCKOB. Y KaXKJI0H U3 TEXHOJIOTHI OBLIIO
MHOYKECTBO CBOMX ILUTIOCOB U, KaK BOAUTCS €11e 00JIbIIIe MUHYCOB.

Bce MBI CKIIOHHBI K JIEHH, UIIIeM HauOoJiee MPUsSTHbIE U KOM(POPTHBIE YCIOBUS, U
HE TOTOBBI WJTH Ha >KEPTBBI, €CIU 3TOro He TpeOyeT mona. M mostomy, Kak TOJIBKO
IIEPCOHAIBHBIA KOMIIBIOTEP IOTEPSII CTATyC MPECTHKHOW M JOPOrOM HUIPYLIKH,
M0JI30BATENH BCe B OoJiee TpeOoBaTeIbHOM hopMe CTalu HaMeKaTh MTPOU3BOAUTEIISM Ha
HeyA00cTBa 0OpallieHus C HUMHU.

CeronHsi mpeIMET HAIIEro pa3roBopa — CMEHHas naMATh. K 3TOl pa3HOBUIHOCTH
MaMATHU MOJIH30BATEH MPEIBSIBISIOT HECKOJIBKO CKPOMHBIX TPEOOBAHMIA:

DHEpProHe3aBUCUMOCTh — T.€. HE HYXJAaThCcsl B OaTapelikax, HEOKHJaHHas
paspsiika KOTOPBIX MPUBENET K MOTEepe HHPOPMAIIHH.

HanexxHocTh — HE TOTEPSITh JAaHHBIE O] BO3JCHUCTBUEM T'PO3bl, MAJCHUU WU
MIpU NIONAJ]aHUU B JIYXKY.

- KomnakTHO# — 4TOOBI HE pa3MBIILIATh, @ CTOUT JIM TAllIUTh BCE ATO C COOOM.

- JlonroBeuHo#l — 4TOOBI HE Oerarb B MaraswH KaKIbIM MeECSI] 3a HOBOM, T.K.
cTapasi OTCIIY’KHJIa CBOU CPOK.

* YHUBEPCAIBHONU — COBMECTUMOM CO MHOXECTBOM YCTPOMCTB, B KOTOPBIX MOT'YT
noTpeOOBaThCS TAHHBIC.

[larHanuate Jsier Ha3zang kommnaHusi Toshiba mnpugymana  TeXHOIOTHIO
HPHEPrOHE3aBUCUMOM TOJYNPOBOJHUKOBOM MaMATH, KOTOPYIO OHa Ha3Baja (uidiii-

IIaMsATbIO. MI/IKpOCXeMBI, COXpaHAgAIOmMure AJAaHHBIC ITOCJIC OTKIIIOUYCHMA ITHTAHMA ObLIH
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u3BecTHBI 1 panee (BIOS), Ho ¢ Takoi maMsAThIO OBLJIO CBSI3aHHO MHOTO HEYAO0OCTB: IS
3aMmucu TpeOOBAIKUChH CIElHUaIbHBIE YCTPOMCTBA-IIPOrpaMMaTOphl, a, YTOOBI CTEPETh
HHOOPMAITUIO TPUXOAWIOCH TPUMEHATH YIbTPadHOIETOBOE OOIydeHUE KpUCTAILIA.
@OpuI-namMsaTh MO3BOJISIET 3alKMChIBATH W CTHPATh JaHHBbIE 0€3 TaKuX CIOKHOCTEH,
Onaroyapsi yemy o0JaJaeT HEIIOXUM OBICTPOJECHCTBUEM M, K TOMY K€, JOCTaTOYHO
HaJIe)KHA.

Bcekope uunbl Quidni-namMsiTé CTaid BCTPAMBaTh B pa3IMyHbIE YCTPOUCTBA, a HA UX
OCHOBE OBLIM CO3MaHBl (UIdII-KAPTBI, C TOMOIIBIO KOTOPHIX MOXKHO OBLIO
TPAHCIIOPTUPOBATH PA3JIMYHbIC JaHHBIE.

2.3 Moaemsl

B nHacTosimiee Bpems CyIIeCTBYIOT JiBa BUa MOJIEMOB: aHAJOTOBbIE U IIU(PpPOBHIC
(rexnonorust xDSL).

AHanoroBble MoOJIeMbl 0OoJjiee TOMYJSPHBI HW3-32 CBOEH JICIICBU3HBI U
HUCIIOJIB3YIOTCS B OCHOBHOM JJIs1 BBIXOJA B CCThb Internet, U TOIBKO HMHOTAA (H3-3a
HEBBICOKOH (110 56 KOut/c) ckopoctu mepenaun AaHHBIX) Ui cBsizu ¢ apyrumu [1K.
[HudpoBsie xe MOJAEMBI TOBOJIBHO JOPOTHE U UCIOJB3YIOTCS JJIsi BBICOKOCKOPOCTHBIX
COeIMHEHU ¢ ceThio Internet, mubO 1yIs1 OpraHM3aIMU JIOKAJTLHONW CETH Ha OOJBIINX
pacctostHusX (XDSL Momembl O3BOJISIIOT MepeaBaTh U MPUHUMATh HHGOPMAIHIO CO
CKOPOCTBIO 10 SMOUT/C Ha pacCTOSIHUM 5-7 KM).

MopaemMbl uMeroT Heckojibko TumoB coeauHeHuit ¢ IIK: COM, USB wumu (s
U (PPOBBIX MOJIEMOB) TTOCPEACTBOM CETEBOM KapThl. MojieM, COeIMHEHHE KOTOPOTO UJIET
yepes COM-nopt, TpeOyeT TOMOJHHUTEIBHOTO HUCTOYHMKA (0JIOKA) MUTAHUS, a MpPU
coenunenuu rpu nomouu USB-niopta norpe6HOCTH B O710Ke TuTanus oTnaaaer. XxDSL-

MOAEMBI TaKXKE Tp€6yIOT JOITOJIHUTCJIIBHOI'O KCTOYHHKA ITUTAaHUA.
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BriBoapr:

1) Cnaenan moapoOHbIH 0030p BHEIIHUX HAKOIMTENICH, OMIMCAHbBI Pa3IMUHbIC THIIHI
BHEIIHUX HAKOIMUTEJIEN U XapaKTEPUCTUKU ITUX BUJIOB;

2) Paccmotpen ®reni-HaKOMUTEIH, UX TPEOOBAHUS B UX DKCILIyaTallUu;

3) OrmucaHbl TUIIBI MOJIEMOB M UX THIIBI coefauHenus ¢ I1K.
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I'naBa 3 Ilepu¢epuiinbie yCTpPOMCTBA BHIBOAA HH(OPMALUT

Ilepudepuitipie yYCTPOMCTBA BbIBOAA IPEAHA3ZHAYEHbI /ISl BbIBOJAA
uHpopManuu B HeoOXoauMoM /s omeparopa ¢opmare. Cpeau HHX eCTh
o0s13aTtesabHble (Bxoasimue B 0a30Byr0 koHpurypauuo IIK) m HeoOs3aTebHBIE
YCTPOMCTBA.

3.1 MoHnuropsl

MonwuTop sIBsIeTCS HEOOXOIMMBIM YCTPOMCTBOM BbIBOAA HH(POpMaIuu. MOHUTOD
(unu AMCIIIei ) MO3BOJISIET BHIBECTH Ha 3KpaH aln(aBUTHO-IIU(POBYIO WIH IPaPUUECKYIO
uHGOPMAIIUIO B yIOOHOM ISl YTEHUSI U KOHTPOJIS MOJIb30BaTeNieM Buje. B cooTBeTcTBUM
C 9TUM, CYIIECTBYET J/IBa pPEKHMMa pabOThI: TEKCTOBOM M rpaduueckuil. B TexcToBoM
peXXUME 3KpaH MPEJCTaBIEH B BHUJIE CTPOK M CTOJOIOB. B rpaduueckom ¢opmare
napameTpbl 3KpaHa 331atl0TCs YUCIOM TOUYEK 110 TOPU30HTAIN U YHCIIOM TOYEYHBIX CTPOK
o BepTUKAIA. KoJIMYeCcTBO TOpHU3OHTAIBHBIX M BEPTUKAIBHBIX JIMHUNA 3KpaHa
Ha3bIBAETCsS pa3pelieHrueM. YeMm OHO BbIlIe, TeM OOJbplIe HH(DOPMAUU MOMKHO
0TOOpa3UTh Ha €IMHUIIE TUIOIIAIN SKpaHa.

- Hudpobie MmoHuTOpsl. CaMbIil IPOCTON - MOHOXPOMHBIA MOHHUTOP MO3BOJIAET
oToOpaxaTh TOJILKO 4epHO-Oenoe m3oopaxkenue. [ludpossie RGB - monutopsr (Red-
Green-Blue) nmomnepxuBaloT ¥ MOHOXPOMHOM PEXHM, W MBETHOU (¢ 16 oTTeHKaMH
1[BETA).

* AHanoroBele MOHUTOpPBL. AHAJIOrOBas Nepeaadya CUrHaJIOB IPOM3BOJUTCS B BUJIE
pPa3NUYHBIX YPOBHEW HANpPSHKEHUS. DTO MO3BOJSET (POPMUPOBATH NAIUTPY C OTTEHKaAMHU
pa3HOM CTENEeHU TTyOUHBI.

MynpTHYacTOTHBIE ~ MOHUTOpPBI.  Buueokapra  ¢opMupyeM  CUTHAJBI
CUHXPOHU3ALIUH, KOTOPBIE OTHOCATCS K TOPU30HTAIBHOM YaCTOTE CTPOK U BEPTUKAIBLHOM
4acTOTE€ IOBTOPEHHUS KaJIpOB. OTHU 3HAYECHHS MOHMTOP JOJDKEH paclo3HaBaTh U
NEPEXOAUTH B COOTBETCTBYIOIANA PEKUM.

[Io BO3MOKHOCTHM HACTPOMKH MOKHO BBIJIETUTh: OJHOYACTOTHBIE MOHHUTOPBI,
KOTOpbI€ BOCIPUHUMAIOT CHUTHAJIbI TOJIBKO OJHOW (UKCHUPOBAHHOM YacTOTHI,

MHOT'OYaCTOTHBIC, KOTOPBLIC BOCIIPHHUMAIOT HCECKOJIBKO (bHKCHpOBaHHBIX qacCToT,
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MyJIbTUYACTOTHBIE, HACTPAMBAIOIIMECS HA  MNPOU3BOJBHBIE 3HAYEHHUS  4YaCTOT
CUHXPOHOCHTHAJIOB B HEKOTOPOM JIHANa30HE.

- Kunkokpucrammaeckue auciien (LCD). Mx mosiBiieHne cBsi3aHo ¢ 60ph00ii 3a
CHU)KEHHE TabapUTOB U Beca MEPEHOCHBIX KOMITbIOTEPOB.

OCHOBHOI1 U3 HETOCTATOK - HEBO3MOKHOCTh OBICTPOI0 U3MEHEHHUS KapTUHOK HIIN
OBICTPOTO JBIKCHHMS Kypcopa MbIIM W T.I. Takue »dKpaHbl HYXIAOTCS B
JOTIOJIHUTEIBHOM MOJICBETKE WJIM BO BHEITHEM OCBEILICHUH.

[IpeumyiiiecTBa AaHHBIX SKPAaHOB - B 3HAYUTEIIBHOM COKpAIlCHUU CIIEKTpa
BpPEIHBIX BO3JICVICTBUM.

l'azonnasmennbie MoHuTOpbl. He mmeror orpannuenuit LCD -3kpanoB. Mx
HEJ0CTATOK - OOJIBIIOE MOTPEOJIEHUE IIIEKTPOIHEPTUH.

Oco000 HalO BBIICTUTH TPYIITY CEHCOPHBIX IKPAHOB, TaK KAaK OHU MO3BOJISIOT HE
TOJBKO BBIBOJHWTH HA SKpaH JAHHbIE, HO U BBOAUTH UX, TO €CTh MOIMAJAIOT B KJAcCC
YCTPOMCTB BBOJA/BBIBOAA. JTa OTHOCHUTEIBHO HOBAas TEXHOJOTUS HE MOJy4yuia €me
MIMPOKOro pacnpocTpaHeHusi. Takue 5sKpaHbl 00€CIEUMBAIOT CaMblii MPOCTOH WU
KOPOTKHM MyTh OOILIEHUS C KOMITBIOTEPOM: JOCTATOYHO MPOCTO yKa3aTh Ha TO, YTO Bac
MHTEPECYET. Y CTPOMCTBO BBOJIA ITOJHOCTHIO HHTETPUPOBAHO B MOHUTOP. Vcnomnb3yrorcs
B MH(POPMAIMOHHO CITPABOYHBIX CHCTEMaX.

[Tonws3zoBatenu [IK mpoBOAsST B HEMOCPEACTBEHHOM OJIM30CTH OT pabOTAIOIIMX
MOHHUTOPOB MHOTHE Yachl MOJpsiA. B cBsizu ¢ 3TUM (PUPMBI-TIPOU3BOAUTENN JTUCIIIICEB
YCUJIWJIM BHUMAaHHUE K OCHalleHut0. VX crnenualbHBIMU CPEJICTBAMU 3aIllIUThl OT BCEX
BUJIOB BO3JICHCTBUM, KOTOPhIE HETATUBHO CKAa3bIBAIOTCSA Ha 3/I0POBhE MOJIb30BaTeNsl. B
HACTOSIIIEE BPEMs PACTIPOCTPAHSIOTCS MOHUTOPHI C HU3KUM ypoBHeM u3inydeHust (LR-
MoHuTOphl, OT Low Radiation). Mcnonb3ytoTcss ¥ JIpyrue METOJIbl, IMOBBIIIAIOIINE
KOM(OPTHOCTH pabOTHI C TUCILICSMHU.

3.2 IIpuHTephl

[IpuHTEp 3TO MIUPOKO PaCPOCTPAaHEHHOE YCTPONCTBO BBIBOJAA MH(OpMAIIMKU Ha
OyMmary, ero Ha3BaHHE 00pa30BaHO OT AHTIMICKOTO TJaroja to print - meyararsb. [[punrep

He BX0JuT B 6a3oByto koHuryparuto [1K. CyiecTByroT pa3nuyHbie TUIIBI TPUHTEPOB:
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TunoBoit mnpuHTep padOTAET AHAJOTUYHO SJICKTPUUYECKON TMeuyaTarouei
MamuHke. J[OCTOMHCTBA: 4eTKoe M300pa’KeHHWE CUMBOJIOB, BO3MOXKHOCTh M3MEHEHUS
mpuTOB MPH 3aMEHE TUTIOBOTO Aucka. HemocTaTku: nryM npu neyaTu, HU3Kasi CKOpOCTh
neuaty (30-40 3H./ceK.), HEBO3MOJKHA MeYaTh rpauuecKoro n300pakeHusI.

Matpuunble (MrojibyaThie) MHPUHTEPHI - 3TO CaMble JICHIEBHIC alllapaThl,
o0ecreunBaoIIre yIOBICTBOPUTEIFHOE KAaueCTBO TME4YaTH [UIs IIHPOKOro Kpyra
PYTHHHBIX omeparuii (rJiaBHbIM 00pa3oM JJIsi MOJATOTOBKH TEKCTOBBIX JOKYMEHTOB).
[TpumensitoTcst B cOepkaccax, B MPOMBIIIICHHBIX YCIOBHIX, I7I€ HEOOXOAUMa PyJIOHHAs
reyath, MeYaTh Ha KHUKKAX U IJIOTHBIX KapTOuKaxX U JPYTUX HOCUTENSAX U3 IIOTHOTO
Marepuana. JlOCTOMHCTBA: MPUEMIIEMOE KayecTBO II€YaTH IIPU YCIOBHHM XOPOLIEH
KpacsIlel JEHThl, BO3MOXXHOCTH IedaTu '"moj komupky'. Hemocratku: Q0oCTaTOYHO
HU3Kas CKOPOCTb II€YaTH, OCOOEHHO TIpaduyecKux H300paKeHUM, 3HAYUTEIbHBIN
ypoBeHb ItyMa. Cpeid MaTHYHBIX IPUHTEPOB €CTh U JIOCTATOYHO OBICTpPBIE YCTPOICTBA
(Tak Ha3pIBaeMble, Shattle-mpuHTEpHI).

CrpyliHble TPUHTEPBI 00ECIIEUNBAIOT OOJI€e BBICOKOE KauecTBO meuyatd. OHu
0COOEHHO yHOOHBI Ul BBIBOJA LIBETHBIX Tpaduueckux u3zoOpaxkeHuid. lIpumenenue
YEpHUJI PA3HOTO ILIBETa JAET CPABHUTEJIBHO HENOPOTroe H300pakeHHE MPUEMIIEMOTO
kadectBa. L[BetHyro Momenr HaswsiBator CMYB (Cyan-Magenta-Yellow-Black) o
Ha3BaHUSIM OCHOBHBIX I[BETOB, 00pa3yroUIuX MaUuTpy.

CrpyliHble NPUHTEPHI 3HAUUTEIBHO MEHbIIIE HTyMAT. CKOPOCTh N€YaTH 3aBUCUT OT
kauectBa. JloctaTouHo HS(P(GEKTUBHBI NpH CO3AAHMM PEKJIAMHBIX IPOCIEKTOB,
KaJIGHapei, MO3ApaBUTENbHBIX OTKPBITOK. JTOT TUI NPUHTEPA 3aHUMAET
MIPOMEKYTOUYHOE HAKOIICHUE MEXAY MATPUYHBIMU U JIA3€PHBIMU IPUHTEPAMHU.

JlazepHble MpPUHTEpPHI - HMMEIOT ele 0oJiee BBICOKOE KayecTBO IMEYaTH,
npubamxkeHHoe K pororpadpuueckomy. OHH CTOST HAMHOTO JIOPOKE, OJTHAKO CKOPOCTh
neyatd B 4-5 pa3 Bblllle, YeM y MATPUUYHBIX M CTPYWHBIX NMpUHTEpOB. HemgocraTkom
Ja3epHBIX MPUHTEPOB SIBIISIIOTCSA TOBOJIBHO KECTKHUE TPEOOBaHUS K KauecTBY Oymaru -
OHA JIOJDKHA OBITH OCTATOYHO TUIOTHOM W HE JIOJDKHA OBITh PBIXJIONW, HEOMyCTHMAa

[IeyaThb Ha 6yMare C INTACTUKOBBIM IMOKPBLITUEM H T.[.
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OcoOenHo 3¢ (deKTUBHBI J1a3epHble MPUHTEPHl MPH HM3TOTOBICHUH OPHUTHMHAI-
MaKeTOB KHUT W OpOIIOp, JEJOBBIX MUCEM U MaTepUanoB, TPEOYIOIIUX BBICOKOTO
kayecTBa. OHU MO3BOJIAIOT C OOJBIION CKOPOCTHIO MeuaTaTh rpaQuKu, pUCYHKH.

3a mocleIHHE ToAbl, C OJHOW CTOPOHBI, CTOMMOCTb JIA3€PHBIX MPUHTEPOB
CHU3UJIACh, U TEHEPh UX BCE YAIlle MOXXHO BCTPETUTH Y "psAmoBbIX" moab3oBareneil. C
JIpPYrol CTOpPOHBI, CTPYWHBIE IPUHTEPHl MO KA4YECTBY M APYIHMM BO3MOXKHOCTSIM
HEYKJIOHHO COJIMKAIOTCS C JIA3EPHBIMHU.

JlazepHble MpUHTEpPA AENATCS HA JBA THUMA: JIOKaJbHblE U ceTeBble. K cereBbIM
IIPUHTEPAM MOXHO MOJKIIOYUTCA, ucnonbs3ysa [P agpec. Bece yame Ha pbIHKE MOKHO
CpeIM JIA3epHBIX IIPUHTEPOB BCTPETUTh LBETHHIC. l[BEeTHBIE na3epHbIE NpPUHTEpa
BCTPEYAIOTCS U Cpeid O(UCHBIX (CETEBBIX).

CBeToMoAHBIC MPUHTEPHI - allbTEpHATUBA JiazepHbIM. Pa3zpaboruuk - pupma
OKI.

Tepmuueckue npuHTepsl. Cronb3yroTcs A1 MOTYYEHUS [IBETHOTO N300paKeHus
¢dotorpapuyeckoro kayectBa. TpeOyroT ocoboit 6ymaru. Takue NpUHTEPHl NPUTOTHBI
JUIsL IGTIOBOM rpaduKy.

[Ipuntep ©Ha TexHomorun Micro Dry. DOTu mnOpuHTEpHl AAlOT TOJIHBIC
dboToHaTypalbHbIE  I[BETa, HWMEIOT  BBICOYAHIEe  pas3pelieHue. IJTO  HOBOE
KOHKYPEHTOCHOCOOHOE HampasieHre. HaMHOro pemesne Ja3epHbIX M CTPYMHBIX
npuHTepoB. Pazpaborunk - ¢upma Citizen. [ledaraer Ha mo0oit Gymare U KapTOHE.
[TpunTEep paboTaeT ¢ HU3KUM YPOBHEM LIyMa.

3.3 IIpoekimonHast TEXHUKA

MynpTrMeIna-IpPOEKTOPHI MPOYHO BOIIUIM B HAIY KU3Hb B KOHIIE XX CTOJIETHS,
U ceiyac 0e3 HHMX HEBO3MOXXHO MPEACTaBUTh MHOTHE CcQepbl UYeI0BEYECKOM
JESITEIbHOCTH. DTO y4eOHBIN MpPOIECC, MPE3EHTAIH, I0Y-OM3HEC U IOMAIlIHEee KHHO.
MynpTUMeIMa-IPOEKTOP  MO3BOJIAET  BOCIPOM3BOAUTH Ha  OOJBIIOM  SKpaHe
uH(pOpMAIMIO, TOJyYaeMyl0 OT CaMbIX pa3HOOOpPa3HBIX MCTOYHUKOB CHUTHAJA:
KOMITbIOTEPA, BUAeOMaruuTodoHa, Bugecokamepsl, porokamepsl, DVD-nipourpsiBarerns,
UrpoBoi npuctaBku. COBpeMEHHBIN MPOEKTOP — HanboJiee COBEPILIEHHOE 3BEHO B IIENHU

DBOJIIOIMU  TMPOEKIIMOHHOTO  OOOpYAOBaHMS,  Hayalo  KOTOPOW  TOJIOKUIIN
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CIIAMMPOEKTOPBI,  IMO3BOJSIOIIAE  JEMOHCTPUPOBaTh Ha  OOJBIIOM  3KpaHe
dboTorpaduyeckue nuano3utuBbl. UM Ha CMEHY MpPUIILIM TaK Ha3bIBa€MbIE OBEpPXEI-
IIPOEKTOPHI, NPOEUUPYIOIINE U300PAKEHNS C MPOCBEYMBAEMBIX MATEPHUATIOB OOJIBILINX
pa3mepoB. BO3MOXHOCTM  COBPEMEHHBIX  MYJIBTUMEIUA-IIPOEKTOPOB  IOUCTHHE
Oe3rpaHUYHBI 110 CPABHEHUIO C UX MPEIIIECCTBEHHUKAMMU.

N3o0paxenne B  MyJIbTUMEAHA-TIPOCKTOpPE  (HOpPMHUPYETCS  HECKOJIbKHUMHU
OCHOBHBIMU CIIOCOOaMHU: C TOMOIIbIO JKUJIKOKpHUcTaUMueckux mnanenedt (LCD-
TEXHOJIOTHSI ) ¥ C TOMOILBIO MUKpO3epKalibHbIX 4ynioB DMD (DLP-texnosorus). B LCD-
IIPOEKTOpax CBET OT JaMibl NPOXOJUT Yepe3 KUIAKOKPUCTAUIMYECKYIO MaHENlb, Ha
KOTOpPOW Kak Ha OOBIYHOW IJIEHKE, HO C MOMOIIbIO HU(POBON 3IEKTPOHHOU CXEMbI
co3gaeTcs kapTuHka. CBET IPOXOIUT Yepe3 MaHellb U OObEKTHB, U B PE3yJIbTATE HA DKPaH
IPOELUPYETCs] YBEIMUYEHHOE BO MHOTO pa3 uzoopaxenue. B DLP-npoekropax cBeT oT
JIaMIIbl OTPAXKAETCS OT MHOXKECTBA YIPABJISIEMBIX 3JIEKTPOHUKON MUKPO3EpKAI U TaKKe
yepe3 OOBEKTHB MOMNagaeT Ha 3KpaH. (OCHOBHAasg XapakTEpPUCTHKA MYJIbTUMEIHA-
IIPOEKTOpPa — €r0 SIPKOCTh, WIM CBETOBOW IMOTOK. YeM MOIIHEH CBETOBOM IMOTOK, TEM
OONBIIMIT pa3mMep H300paKeHHs] MOYKHO MOJYYWUTh MPHU 3aJaHHBIX OCBEUIEHHOCTH U
KauecTBe MaTepuaia s3kpaHa. CBeToBoi NoTok (n3mepsieMblid B ANSI-mroMeHax) 3aBUCUT
OT KOHCTPYKIIUM TIPOeKTOpa, kadyectBa LCD-nanenel, MOIHOCTH Y TUTIA JIaMIIbI.

Pazpemenne LCD-nanenu nimm DMD-unna — cneayrommi BaXHbIM mapameTp,
BIUSIIONINN HA BBIOOP MPOEKTOpa. BOIBIIMHCTBO MaHenelt U YumoB pa3padaThIBACTCS C
Y4E€TOM CTAHJAPTHBIX pa3pellieHui, MPUHATHIX M1 KomibioTepoB: 640x480 (VGA),
800600 (SVGA), 1024x768 (XGA), 1280x1024 (SXGA). Ecnu xe pa3zpelieHue
MIPOCIIUPYEMOT0 M300pakeHUsT OYIeT OTIIMYATHCS OT 0A30BOr0 pa3pelICHHs MPOSKTOpa
(paspewenuss ero LCD-nanenu wiam DMD-uuna), oHo OyaeT NEpecUUTAHO MpHU
BOCHPOMU3BEICHUN C MOMOUIbIO CHELHMAIBLHOTO ajroOpUTMa MpaKTHUECKu Oe3 moTepu
KadyecTBa. B mocnenHee BpeMsl CTaiau MOSBIATHCA MyJbTUMeAua-npoekrtopsl ¢ LCD-
nanensmu craaapra Wide XGA ¢ pazpemienuem 1366x768, npenHa3HaueHHBIC B
OCHOBHOM [UJIsi TpocMoTpa BuaeouszoOpaxeHuil. HWx mnosBieHune 00yCIOBICHO
MONYJIIPHOCTBIO  «IIIMPOKUX» SKPAHOB C COOTHOLIEHHWEM CTOpoH 16:9, BMecTO

TPaAULIUOHHOTO 4:3.
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MybTUMETHA-TIPOEKTOP — COBPEMEHHOE U BBICOKOTEXHOJOTHYHOE YCTPOMCTBO.
HanexHocTh OOJIBIIMHCTBA BBITYCKA€MbIX MOJIETIEH BEIMKA, U MOJIb30BATEINIO BPSI JIH
npujeTcss oOpamarbcs B CEPBHUCHBIM IEHTP C Mpocb0oil o pemonTe. ExnHcTBeHHAS
3aMeHsieMasi JieTalb MpoeKTopa — ero Jjammna. B OoJbIIMHCTBE MNPOEKTOPOB
UCIIOJIb3YIOTCS AYTOBBIE JIAMITBI C BBICOKOM SIPKOCTBIO U 00JIe€ POBHBIM IO CPABHEHHMIO C
JamMIiaMy HakKaJmBaHus criekTpoM. CpemHuii cpok ux ciryk0b1 — 2000 gacoB pabOTHI.
WNuorna ObIBaeT Moje3HO MPUMEHSATh (PYHKIHIO SKOHOMHOTO PeKuMa paOOThl JIAMIIHI,
BJIBOE IIPOUIEBAIOIIIETO €€ PECYPC.

3.4 Aynuocucrema

B nepcoHanbHBIX KOMIBIOTEpaX MPUMEHSIOTCS CaMble Pa3HOOOpAa3HbIE CXEMbI
(bopMHpOBaHUS 3BYKOBBIX CUTHAJIOB - OT MPOCTBIX /10 CIOKHBIX.

Bpone Ob1 mpoOiema co 3BYKOM MAJii MEPCOHAIBHBIX KOMIIBIOTEPOB pELIEHA
OKOHYaTenbHO. Penko  BCTpeTHIb  MaTEpUHCKHE IJIaThl  HEOOOpYIOBaHHBIE
ayJIMOKOHTPOJUIEpOM. TeM He MeHee, JaKe €CIM CUMTaTh BONPOC C ayJIuOIUIaTaMH
3aKPBITHIM, OCTAETCS KUBOTPEIICIYIIEH TEMA aKyCTUYECKUX CUCTEM.

JKuBoTpenenryumm 3TOT BOIIPOC OCTAETCS, IOTOMY YTO MHOTHE MOJIb30BATEIN HE
OTrPaHUYMUBAIOTCS MPOCMOTPOM BUIACO(PUIBMOB M UIPaMU C OOBEMHBIM 3BYYAHHEM.
Hacrosmue ayaunoduiabsl MpeanovyuTaroT KayeCTBEHHBIH CTEPEO3BYK C OOBEMHBIM
3BYyYaHUEM U IIIyOOKHMM Oacom, HE TOBOPS yKe 00 SHTY3MacTaX, KOTOPbIE 3aHUMAIOTCS
CO3/IaHMEM MY3bIKHU IPU MOMOIIH CBOMX IEPCOHATIBHBIX KOMITbIOTEPOB. J{J1s1 HUX BOOOI1IE
00s3aTENbHBIM JIEMEHTOM JOMAIIHEW CTYAMH SBJISIETCS] KAYECTBEHHAs! CTEPEOAKYCTHKA,
JIaXKe €CJIA BCsl OCTajbHasl POJIb BO3JIOKEHA Ha KOMITBIOTEP CO 3BYKOBOM IIATOM.

B Hamm qHU Ha phIHKE OYEHb MHOT'O aKyCTHYECKHMX CHCTEM, COCTOSIIMX U3 IBYX
aKTUBHBIX KOJIOHOK, M BBIMIOJHEHHBIX MO cucteMe 2.1. [lomoOHbIe cucTeMbl B Hapoae
HA3bIBAIOTCS «MUIIAJIKAMUY», MTOTOMY YTO HE CHOCOOHBI OOECIEYUTh 3BYK BBICOKOTO
KauecTBa JaXKe Ha HU3KOM YPOBHE I'POMKOCTH.

CoBceM HEaBHO HI€AJIOM B MUPE KOMITBIOTEPHBIX (M HE TOJBKO) aKyCTHUECKHUX
cucteM Obiia cucrteMa 5.1 (MATh caTeTUTOB U OAMH cabBy(dep), HO B TOCIIeIHEE BpeMs
MPOU3BOMUTENIM AKYCTUKH PACIIMPSIOT BO3MOXKHOCTHM CBOMX CHCTEM, UYTO IPHUBEIO

CHavaJja K MOSIBJICHUIO CUCTEMEI 6.1, a mo3aHee u 8.1
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BriBogpr:

1) PaccMOTpeHBI pa3inyHbIC TUIIBI MOHUTOPOB TaKUE KaK: KUIKO-KPUCTATINICCKHUE,
aHAJIOTOBBIC, IU(PPOBHIE U T.J. A TaK )KE PACCMOTPEHBI TPUHITUIIBI pA0OTHI TAHHBIX
MOHHUTOPOB;

2) Ilpoananu3upoBaj MaTPHUHBIA, CTPYHHBINA, JIa3epHBIA M THUIIOBOW IPHUHTEPHI,
MPOU3BEICHA CPABHUTEIIbHAS XapAKTEPUCTUKA BHIOPAHHBIX IPUHTEPOB;

3) U3yueHsl cepbl UCTOIB30BAHUS POCKTOPOB M OIIMCAHBI BO3MOYKHOCTH JIYUIIIErO
MIPUMEHEHUS TE€X WJIA UHBIX IPOCKTOPOB;

4) Omnwucan cUCTEMY HCIIOJIb30BaHUS ayIHOCHCTEM B COBPEMEHHOM MHpE.
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I'naBa 4. Ilepugepuiinbie ycTpoicTBA BBOAA HH(POPMALMHU

YcrpolicTBamMu BBOJIa SIBJISIIOTCSI T€ YCTPOMCTBA, MOCPEIACTBOM KOTOPBIX MOMKHO
BBeCTH MH(pOpMalLKI0O B KOMIbIoTep. [71aBHOE uX MpeaHa3Hau€HUE - Pean30BHIBAThH
BoznerictBue Ha [1K. PazHooOpasue BhITyCKaeMbIX YCTPOMCTB BBOJAA MOPOIUIIH IIEIIbIE
TEXHOJIOTMUM: OT OCSI3a€MBIX JO TOJIOCOBBIX. XOTS OHU pPabOTAIOT MO Pa3IUYHBIM
OpPUHIMOAM, HO MpeAHAa3HAayaroTCs Ui peaM3alli OJHOW 3aJadyd - IO3BOJUTH
MOJIb30BATEIIO CBA3ATHCS CO CBOUM KOMIIBIOTEPOM.

4.1 KnaBuarypa

['1aBHBIM yCTPOMCTBOM BBOJIa OOJIBIIMHCTBA KOMITBIOTEPHBIX CHUCTEM SIBIISIETCSA
KJ1aBuatypa. [lo Tex mop, moka cUcTeMa paclio3HaBaHMs rojoca HE CMOTYT HaJEeKHO
BOCIIPUHUMATh YEJIOBEUYECKYIO pEUb, II1aBEHCTBYIOLIEE MOJ0KEHUE KIIABUATYPhI BPS TN
WU3MEHUTCS.

Jlo HemaBHEro BpEMEHHM WCIOJIb30Bajach CTaHAapTHas kiaBuatypa, 101/102
KJIaBHILHY (TIEpBasi MOJIEIb KJIABUATYPhI COAEprKaja JIMIIb 83 KIABUIIM), HO C pa3BUTUEM
MEPCOHAIBHBIX KOMIBIOTEPOB IPOU3BOJIUTENIA CTapaIUCh pa3BUBaTh M OCHOBHOE
YCTPOMCTBO BBOJA HMH(MOpMAUU. OTO M NPHUBEIO K CO3AAHUI0 MYJIBTHUMEIHNHBIX
KJIABHATY], C TOPa3/10 OOJIBIITNM KOJTUYECTBOM KHOIIOK, KOTOPHIE B HAIIIM JTHA BCE OOJIBIIIE
1 0oJIbIlIe HAOMPAFOT TOMYJIIPHOCTD.

K nonomHuTEnsHBIM KJIABUIIAM OTHOCSITCS TPYIIbl KJIABUII YIPABJICHUS
MYJIbTUMEIUMHBIMUA TIPWIIOKEHUSIMU (HApUMEp, BBI30B U YIIPaBIEHUE MPOrpaMMamMu
IPOCMOTpPa BUAEO), KIABUIIN YIPABIEHUS TPOMKOCTBIO CUCTEMBbI, TpyMNa KIaBUII JJIs
obicTporo BbI3oBa oducHbix mnpuioxkenud (Word, Excel), kampkynstopa, Internet
Explorer u T.1.

KuaBuarypsl pazanyanTrces 1m0 JIBYM NPH3HAKAM: CIOCO0 MOAKJIIYEHUS U
au3aiil. [loakiwvyeHne KJIABUATYPbI K KOMIIBIOTEPY MOKET OCYIIEeCTBJATHCA Yepe3
nopt PS/2, USB u uepe3 UK (mH(ppakpacHblil) mOpT it 0eCIIPOBOAHBIX MO/IeJIei.
B mnocieagnem cmnoco0e MOAKJIKYEHHS KJIaBHATYpa TpeldyeT HONMOJHUTEIHHOTO

HCTOYHMKA NMUTAHNUS, HATIPUMeP OaTapeiiku.
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4.2 Ckanep

JIJ1st HEeTOCPEACTBEHHOTO CUUTHIBAHUS rpapuyecKkoil HHPOopMaIUKU ¢ OyMakKHOTO
win uHoro Hocutens B IIK mnpumensercs ontuyeckue ckaHepel. CkaHUpyemoe
M300paKeHHE CUHUTHIBACTCS W mpeoOpasyerca B 1UbpoBylo (opMy siemMeHTaMu
cnenuanbHOro ycrpovicrsa: CCD - yunamu. CyniecTByeT MHOKECTBO BUAOB U MOJIEIEN
ckaHepoB. Kakoid W3 HHMX BbBIOpaTh, 3aBUCUT OT 3aJay, JJIsI KOTOPBIX CKaHep
npenHasHagaeTcs. CaMble POCTBIE CKAaHEPBI PACIIO3HAOT TOJIBKO JBA LBETA: YEPHBIM U
Oenblil. Takue ckaHepsl UCTIONB3YIOT AJI YTEHUS IITPUXOBOTO KOAA.

Py4dHble cKaHephI - caMble TPOCThIE U JiemieBble. OCHOBHOM HEOCTATOK B TOM,
YTO YEJOBEK CaM IEepPeMEIIaeT CKaHep MO0 OOBEKTYy, M KayecTBO IOJYyYEHHOIO
U300pAKEHHS 3aBUCUT OT YMEHHUSA M TBEPAOCTH PYKH. {pyroil Ba)KHbII HEJOCTATOK -
HeOobIlass MIMpUHA MOJOChl ckaHupoBaHus (1o 10 cMm), 4TO 3aTpyAHSIET YTEHUE
LIMPOKUX OPUTHMHAJIOB.

bapabanHble ckaHepbl MPUMEHSIOTCS B MPO(ECCUOHANBHOW TUITOTpadUyecKon
nesTenbHOCTH. [IpuHIMI 3aKitoyaeTcst B TOM, YTO OpUrMHai Ha OapabaHe OCBELIAeTCs
MCTOYHUKOM CBETa, a (POTOCEHCOPHI MEPEBOJAT OTPAKEHHOE H3IyYeHUE B LU(PpPOBOE
3HAYCHUE.

JIuctoBele cka”epbl. FIX OCHOBHOE OTJIMYME OT ABYX NPEABIAYIIUX B TOM, YTO
IIPY CKaHWPOBAHUH HEMOABMKHO 3aKperuieHa JinHeiika ¢ CCD - anemenTamu, a JIMCT CO
CKaHUPYEMBIM M300pa’kKeHUEM JIBUKETCSI OTHOCUTENILHO HEe C IOMOIIbIO CHEI[HaIbHbIX
BAJINKOB.

[InaHmeTHele CKaHepbl. DTO CaMblid PACIpPOCTPAHEHHBIM celdac BUJ IS
npodecCHOHANBHBIX paboT. CKaHUPYEeMBbIM OOBEKT MOMENIASTCS Ha CTEKIISTHHBIA JIKCT,
M300paKEHHE TTOCTPOYHO C PABHOMEPHOM CKOPOCTHIO CUUTHIBAETCS TOJIOBKOW UTEHUS C
CCD - cencopamu, pacroioXeHHOW cHu3y. [lnaHmieTHpIi ckaHep MOXET OBITh
00OpyZIOBaH CHEIHAIbHBIM YCTPONUCTBOM  CJIAMI-TIPUCTABKOW JUIsl CKAHUPOBAHUS
JIMANiO3UTUBOB U HETaTHBOB.

JIist cKaHUpPOBaHMS CIAWJOB M MHUKPOU300PAKEHH paHEe HCIOIb30BAINCH
cnaig-ckanepbl. Celyac BO3MOKHOCTh CKaHMPOBAHMS CJIANAOB BKIIOUYEHA BO MHOTHE

MOACIN INIAaHIMICTHBIX CKAaHCPOB.
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[IpoekumonHble ckaHepbl. OTHOCUTENBHO HOBOE HampasieHue. L[BeTHoM
MPOCKIIMOHHBIA CKaHEp SIBJISIETCS MOUIHBIM MHOTO(YHKIIMOHAJIBHBIM CPEJICTBOM IS
BBOJIa B KOMITBIOTED JIOOBIX IBETHBIX H300pakKeHUH, BKITtoUast TpexMepHbie. OH BIOJTHE
MOKET 3aMEHUTH (hoToanmapar.

- B Hame BpeMs y CKaHEpOB NMOSIBWIOCH €UIE€ OJIHO MPUMEHEHHUE - CUUTHIBAHUE
PYKOIIMCHBIX TE€KCTOB, KOTOPBIE 3aT€EM CIEHUAIBHBIMU MPOrpaMMaMU PACHO3HABAHUS
cuMBOJIOB MnpeoOpasytorest B koabpl ASC Il u B manpHelimeM mMoryT oOpalOaThIiBaThCs
TEKCTOBBIMU PEJAKTOPaAMHU.

HuTepdeiic MOXKET OBITH Pa3HBIM:

- CoOcTBeHHBIN nHTEpdECc — CKaHep MOCTABIISIETCS CO CBOEH YHUKAIBHOU KapTon
Y paboTaeT TOJIBKO C HEW. JTa KapTa MOXKET He 3apaboTaTh B JMYHO BaieM kommnerotepe
WJIA BBIATH U3 CTPOS.

- SCSI — ecnu UCcnoNB30BaTh CKAaHEP HE C TIOCTABIISIEMOM B KOMILIEKTE KapTOH, TO
JErKasi COBMECTUMOCTD MOJIy4aeTCs HE BCETIA.

LPT (u ero Bapuantsl, ¢ noaaepxxkkoit uin tpedboBanuem EPP, ECP wmm Bi-
Directional) — ckanepy MoxeT OBITh HEOOXOJHMMA IOJUICPKKA IOPTOM OJHOTO M3
CKOpPOCTHBIX TIIpoTOKo0JIoB. Ecu EPP 00b1uHO ecTh Bcerma, TO HEOOXOMMMBIN s
ckanepoB Epson BapuanTt 8-6ut Bi-Directional peanuzoBan He Be3je.

USB — camplii pactpoCTpaHCHHBIM BapUaHT TOJKIIOYCHHSI HAa CETOIHSIIHUN
neHb. [IpocTo MOAKIIOYUTE M, IPU HATMYUHU BCEX JPAMBEpOB W MporpamMm, paboTaeT

BCETA.
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BoiBoabI:
1) Omnmcan oCHOBHBIC CBOMCTBA M MIPU3HAKU Pa3IM4Hs KJIaBUATYD;
2) TlompoOHO pacnucana paboTa pa3IMYHBIX CKAaHEPOB a TaK XKe UX

UCIIOIb3YeMbIH UHTEpdeiic.
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I'nasa S. JlonosiHuTe/ibHbIC NepU(epuiiHbIe YCTPOiiCTBA

5.1 Manunyaaropsl

B HacTosimee BpeMsi CylecTBYIOT ABa THIIA MAHUITYJISITOPOB:

Mpiiib — ¢ pa3BUTHUEM OIEPAIMOHHBIX CUCTEM C rpaduyeckuM HHTepdeiicom
ATOT MAHUIYJISITOP CTAJ MPOCTO «HE3aMEHUMON» YacThIO MEPCOHAIBHOIO KOMITBIOTEPA.
MaHunyasITop «MBIIIb» O0ECIeUYnBaeT MPOCTOE M YAOOHOE YNpaBiICHHE MHOTUMU
bynkuusimu OC 1 IPUKIAAHBIX TPOTPAMM.

Mpliu pa3nuyaroTcs Mo TPEM XapaKTEPUCTHKAM - YHCITY KHOIIOK, UCIIOJIb3YEeMO
TEXHOJIOTHH U TUITY COSIUHEHHSI YCTPOICTBA C CUCTEMHBIM OJI0KOM. B mepBoHavanbHOM
dopme B ycrpoiicTBe ObuUia oaHa KHomKa. IlepebGop dyHKuMil omnpeaensercs
MIEPEMEIICHIEM MBIIIIHA, HO BBIOOP (PYHKITMH TPOUCXONUT TOJBKO MPH IMTOMOIIHM KHOIIKH,
YTO MO3BOJISIET U30€kKaTh CIIy4yalfHOTO 3aIllycKa 3aauu npu nepedope ¢pyHkuuii mexro. C
MOMOIIBIO OJIHOM KHOIKH MO>XHO peajn30BaTh TOJIbKO MHUHUMAJIBHBIE BO3MOXKHOCTH
ycTpoiicTBa. Besi paboTa KOMIIBIOTEpa B 3TOM Cly4yae 3aKJIIOUaeTcsi B OMpEACIICHUU
MOJIOKEHUST KHOIIKM - Ha)KaTa OHA WJIU HET.

Tem HE MeHee, XOPOIIIO COCTABIEHHOE MEHIO MOJHOCTHIO MO3BOJISIET PEaIn30BaTh
ynpaBjaeHue KoMibioTepoM. OJHAKO /1B€ KHONKU YBEIUYMBAIOT T'MOKOCTb CHCTEMBI.
Hampumep, oiHa KHOTIKa MOXET UCTIOIB30BaThCS JUIS 3aIycka (PYHKIIMHU, a BTOpas s
ee OTMEHbl. BHe BCAKMX COMHEHHH, TPU KHOIIKH emie Oojiee yBenuyaT THOKOCTH
ynpasieHusi. Ho, ¢ npyroil CTOpOHBI, yBEIMUYEHUE KHOIOK YBEJIMYMBAET CXOJCTBO
YCTPOMCTBA C KJIIABHATYPO, BO3BpaIllas eMy HeIOCTaTKH nociennei. [lpaktuuecku tpu
KHONIKM SIBJISIFOTCSL Pa3yMHBIM TIPEIEJIOM, IMOTOMY YTO OHH TIO3BOJIAIOT JIEKATh
yKa3aTelIbHOMY, CpefHeMy, OE3bIMSHHOMY TMajbllaM Ha KHOMKAaxX, B TO BpeMs Kak
OOMBIION W MU3HMHEI MCTOJB3YIOTCS 7S TepEeMEIICHUS MBI U YACpKaHUU €€ B
JIaJIOHMU.

BonpmmHCTBO MoOmeneit cHaOkaroTcs ABYMs KHOMKAMH, HO C TOSBICHUEM
MaHUTYJISTOPOB CO «CKPOJIOM» (BaJTUK MPOKPYTKH) IBYXKHOTIOYHBIE MBITIIH TOCTEIIEHHO
YXOJISIT B TCHB, TAK KaK «CKPOJD» OJJHOBPEMEHHO BBHITIOJHAET Cpa3y Be (HYHKIIMH: MOKET
UCTIONIb30BAaThCS B KA4YeCTBE TPETheW KHOMKW, M OYEHb YA00€H s MPOKPYTKU

JIOKYMEHTOB.
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CylecTBYIOT «MBIIINY» JIBYX BUJOB: IIAPUKOBBIE M ONTHYECKUE. B mIapukoBbIX
MaHUITYJISITOpAaX MCHOJIb3YyeTCS MEXaHWMYEeCKUH Ccroco0 mepenayd  HampaBiICHUS
JBHO>KCHUS (IIAPUK PACIIOJIOKEHHBIA BHU3Y MAHUITYJISITOPA MPU MEPEMEIICHUU BpaIllaeT
JIBa PACIOJIOKEHHBIX BHYTPU BaliMka). B onTHueckux «MbIlIax» BMECTO MIapHKa

HCIIOJIB3YCTCA CBETOAUOM.

MaHunynsITop «MBbIIIB» UMEET HECKOJIbKO TUMHOB mojkiatoueHus: COM, PS/2,
USB, UK (undpakpacuslii mopT).

«Mpimm» ¢ TANOM noAkIoueHus npu nomomu COM-nopra — OJIHM U HEPBBIX
MaHUITYJISITOPOB. B 0CHOBHOM cHabkanuch AByMs KHOIKamMu. Ha pbIHKe nmpoaepxanach
JIOBOJIBHO J10JIr0. PS/2- MaHUITYIATOPBI IIMPOKO UCHOJIB3YIOTCS U ceilyac, HECMOTpS Ha
OypHO pasBuBaronmecs japyrue Tunbl coeauHennii. USB u WK coenuneHus
UCIIOJB3YETCSl, B OCHOBHOM, MJI1 ONTHYECKUX MaHUIYJISATOpOoB. B oTinume OT Beex
JIPYTUX TUIOB COCAMHEHUM MBIIIH, UCTIOIB3YIONINE UH(PpAKPACHBIN MOPT HYKJAIOTCS B
JOTIOJTHUTEILHOM UCTOYHUKE MUTaHusA. OOBIYHO HCTIOIB3YIOTCS OaTapeiiku.

JIxOMCTUK — mpeacTaBisieT CcOO0ON TMOABWKHYIO PYKOSTh (WU Pylib) C
HECKOJbKMUMH KHOMKaMH. JTO YCTPOMCTBO BBOJIAa HAanOoJIee pacCpoCTpaHEHO B 00JIaCTH
KOMITBIOTEPHBIX UTP. B UTPOBBIX MpHCTaBKaX UCTIONB3YIOTCS IUPPOBHIE JPKONCTUKH, a B
KOMITBIOTEPAX - aHAJOTOBble. AHAJIOTOBBIM JIKOMCTUK HMeeT Tnepen Uu(poBbIM
MHOKECTBO MpeumyiiecTB. CaMbIMU TJIaBHBIMHU SIBIIIOTCSL OoJjiee MIMPOKask TOUHOCTh
yOpaBieHUsT U OTCYTCTBHE HEOOXOJMMOCTH B TMPUMEHEHUHU CHEIUAIBbHOW KapThl U
MEePEXOTHUKA JIJIsl TOAKIIOUCHHS K KOMIIBIOTEDY.

5.2 Web-kamepsi.

B Hacrosiee BpeMmsi CylIECTBYET OOJIBIIOE KOJIMYECTBO NPO(ecCHOHATbHBIX
IU(POBBIX CUCTEM BHUACOHAOIIOJCHUS, PEIIAIOIINX Pa3HbIE 33/1a4d U COOTBETCTBEHHO
UMEIOIINX Pa3InYHbIe BO3MOXKHOCTH U IleHy. Ho BmosHe paboTOCTIOCOOHYI0 CUCTEMY
MOXHO peajn30BaTh M Ha jaemieBbix Web-kamepax ¢ unrepdeiicom USB. Hampumep,
nporpamma B komruiekTe noctaBku WebCam ¢upmbr Creative mo3BOJISIET IPEBPATUTH
KOMITBIOTEP B MPOCTEUIIYI0 OXPaHHYIO CHCTEMY, HAUMHAIOUIYIO 3aXBaT U300paKeHUs

npy OOHApPYKEHUW KaKuX-Tu00 M3MEHEHUU B Kajape. MOXXHO HACTPOUTH KaMepy Tak,
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yto0b1 [IK momaBam 3ByKOBOW CHWTHam TP JBIKEHWH OO0BEKTa B  Kajpe.
BuneounsobpakeHue Tak:ke MOXKHO TPaAaHCIMPOBATh B ceTh Internet.

[Ipu oTcyTcTBHMM JIOKaNbHOM ceTH web-kamepa MOXKET MOJKII0YaThCs
HEMOCPEACTBEHHO K KOMIIBIOTEPY, a YAAICHHBI JOCTYyIl K HEW B pEKUME
BXOJISIIIIUX/UCXOJIAIINX 3BOHKOB MOJKET OCYLIECTBISITHCA YEpPEe3 BHEIIHUA MOJEM.
[Tonkmouenne web-kaMephbl K KOMITBIOTEPY WJIM MOJIEMY OCYIIECTBIISIETCS Yepe3 pa3beM
RS-232 (kabenb HYyJIb-MOJEM BKJIIOYEH B KOMIUIEKT MOCTaBKH). Web-kaMepa MOXKET
paboTath ¢ OOJBITUHCTBOM MOJIEMOB, MTOICPKUBAIOIINUX TTPOTOKOT VI0.

CrpeMuTenbHOE pa3BUTHE OECIPOBOAHBIX TEXHOJOTHUWA MOCITYKUIIO TOJYKOM K
CO3JIaHUIO LIeJIoro ceMeicTBa becripoBogHbIX Web-kamep. Ho nociennue ocratores Bee
emie o4eHb Aoporumu (rmoutu B 10 pa3 gopoxke cambIX JIEMIEBBIX MPOBOJHBIX). MHOTHE
coBpeMeHHble Web-kamepbl UMEIOT CXO0XXKHE XapaKTepUCTUKU U OTJIMYAIOTCS, B
OCHOBHOM, TOJIBKO IM3aUHOM U KOMIUIEKTAIIUEN TOCTABKHU.

C nomompro Web-kaMmepbl MOKHO OBICTPO «OTCKaHUPOBAThY» PUCYHOK MIIU TEKCT,
a TEKCT JJaXKe BIIOCJIEJICTBUM «PACIO3HATHY» M COXPAHUTH B ajihaBUTHO-IU(PPOBOM BUJIE.
Hano numb nogo0paTe poBHYIO MOBEPXHOCTh, XOPOLIO OCBETUTh OOBEKT U KIHKHYTh
MBIIIKOM Ha COOTBETCTBYIOIIYIO KHOIKY B IIPUJIaraéMou K KaMepe MpOoCTO MporpaMmme.
Oco0eHHO aKTyaJIeH TaKOW CIIOCO0 «CKaHUPOBAHUS ISl 00BEKTOB O0JIbIIOTO0 (hopmarTa,
KOTOPbIC Ha OOBIYHBIN MJIAHIIIETHBIA CKaHEP MOJIOKUTh HE YJaeTCsl.

Ecomu ectb goctyn B HHTEpHET, TO MOXHO HCIOJIb30BaTh CTAHAAPTHHIC
nporpammku tuna Windows Messenger win NetMeeting u o01maTbcs ¢ coOeceAHUKOM
Ha JPYroM KOHIIE CBETa, BHUJIS €ro Hu300pakeHue (MHOTAA, MpaBaa, C OOJBIIUM
3ana3/ibiBaHueM). Eciii e CKOpPOCTh CBSI3M COBCEM IJI0Xast, TO MOKHO aBTOMATHYECKHU
dboTtorpadupoBaTh COOECEIHUKOB 4YEpe3 3apaHee 3aJaHHbIC MPOMEKYTKH BPEMEHU,
MOCJIE Yero n300pakeHue 0y1eT aBTOMaTHUECKH OTChIIIATHCS TOMY, C KEM BbI OOIIAETECH,
Y IPUHUMATH OT Hero. J{axke mpy HAIMX CKOPOCTSIX CBSI3U U 0OJIee WM MEHEE CKPOMHOM
pa3pelieHud CHUMKOB pealibHO JOOUTHCS TOTO, YTOOBI Balll COOECETHUK MOIydal He

MmeHnee 5-10 cBexux pororpaduii B MUHYTY.
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AHaJOTUYHBIM 00pa30M MOXXKHO OpPTaHW30BaTh BUACOKOH(EPEHIIMIO C TPYMION
yAAJIEHHBIX OT Bac JIIOJEH (XOTs, BO3MOXKHO, B 3TOM ClTydae MOHaJ00UTCS CTIelHaIbHOE

IpOrpaMMHOE 0OeCTIeYeHHE).
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BeIBOALI:
1) OmmcaH crocod HMCIOIb30BAaHUS KOMIBIOTCPHON MBIIIM M JHKOWCTHKA, a TaK
K€ Pa3IM4ue B YIIPABJICHUU MEKY STUMU JBYMSI MAHUITYISTOPAMU;

2) Pacmucan ocooennoctr Web-kamepsi.
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3aKIrouYeHHE

BMecTe ¢ pazBuTHEM BBIYMCIUTEIBHBIX CHCTEM, CTPEMUTEIBHO Pa3BUBAIOTCA U
npyrue otpacinu uudpoBoro Mupa. Ha ceronHsmHui JIeHb cpeaud MHOTIoo0pas3us
IU(POBBIX YCTPOWCTB MOKHO BCTPETUTh HEKOTOPBIE YCTPOMCTBA, KOTOpHLIE eIle
HECKOJIBKO JIET Ha3aJ HE HUMEIM HH MaJIEMIIEro OTHOLICHUS K IEPCOHAIBHBIM
KOMIIBIOTEPAM.

K takum ycTpoiicTBaM MOKHO OTHECTH MU(PPOBBIE (hOTOAITAPATHI.

dotorpadun ¢ Takux (HoToKaMep OUEHB JETKO MOXKHO MEPEHECTH Ha KOMIIBIOTED,
npu Hamuuu USB-kaGens.

[Ipy nmomommM KOMOBIOTEPA MOXKHO 3arpykarb pa3jInYHbIE KAPTUHKA WIIH
MOHPABUBIINECS MEJIOUU B COBPEMEHHBIE MOOWIbHBIE TEIC(HOHBDI.

CBO10 MaJICHBKYIO JOMAIIHIOK KUHOCTYAUIO HECIOKHO CIIENaTh, €CJIA I0MA €CTh
KOMIIBIOTEP U LU POBasi BUacOKaMepa.

C kaxapIM JHEM IU(GPOBBIE TEXHOJOTHH BCE OOJBINE BXOJAT B HAIIy KU3HB. S
CUMTAI0, YTO B HEAAJICKOM OyaylieM pas3jinuHble HU(PPOBBIE YCTPOMCTBA CTAHYT

HEOTHhEMJIEMOM YaCThIO O6I/IXOI[a KaXXJ01o0 4€JIOBCKA
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