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buner No2
[TepeBo/ 11€IBbIX YUCEN U3 OJHON CUCTEMbI CUUCIICHUS B IPYTYIO.
buner Ne3
I/ICTOpI/IH pPa3sBUTUA BBIYUCIIUTEILHON TEXHUKH.
buner Ne4
YerpoiictBo koMmbroTepa. [Iporeccop. OmepaTuBHAS U TOITOBPEMEHHAS TTaMSTh.
buner Ne5

YCeTpoicTBO KOMITEIOTEpA. Y CTPOHCTBO BBOIA U BEIBOIA HH(OPMAITHH.

Teopus.
Cucrems! cuucienusd. [lo3ummonnsie u Heno3uimmonubie CC.

CucremMa cYHMCJEHHSI — 3TO CIIOCOO MPEACTaBICHHUS YHCENl W COOTBETCTBYIOIIME €My TpaBHiia
JeWcTBHS Hax 4uciaMu. Pa3HooOpasHble CHCTEMBI CUHCIEHHS, KOTOpPBIC CYIIECTBOBAJIHM paHbIIC H
KOTOpBIE UCIOJIB3YIOTCSI B HAllle BPEMS, MOXKHO pa3/elIUTh Ha Heno3uyuoHuvle U no3uyuoHHvle. 3HAKH,
WCTIOJIb3yeMBbIC MTPU 3aIMCH YUCENl, HA3bIBAIOTCS HU(ppamMu.

B Hemo3MIMOHHBIX CHCTEMAaX CUMCJIEHHS OT MOJOKSHUS HU(PHI B 3aITUCH YUCIIa HE 3aBUCUT
BEJIMYMHA, KOTOPYIO OHa 0003Ha4aeT. [IppumMepoM HEMMO3UIIMOHHON CHCTEMBI CUHCIICHHUS SIBISIETCS PUM-
ckas cuctema (puMckre nugpsl). B puMckoii cucteme B kauecTBe UMD UCHONB3YIOTCS JTaTHHCKHE
OYKBBI:

I \% X L C D M
1 5 10 50 100 500 1000

Mpumep 1. Yncno CCXXXII cknanpiBaeTcs U3 ABYX COTEH, TpEX ACCATKOB U JIBYX CIUHHUI H
PaBHO IByMCTaM TPUALATH JBYM.

B pumckux yncnax muQpsl 3aMUChIBAIOTCS CIIEBA HANPaBoO B MOpsiIke yObiBaHus. B Takom ciydae
WX 3HA4YEHUs CKJIaAbIBatOTCsA. Ecim e ciepa 3amucaHa MeHbIIas nudpa, a cripaBa — OonbIIas, TO UX
3HAUYEHUSI BHIYUTAIOTCA.

Ipumep 2
VI=5+1=6,alV=5-1=4

IIpumep 3
MCMXCVIII = 1000 + (-100 + 1000) + (-10 + 100) + +5+1+1+1=1998.

B mo3unHOHHBIX CHCTEMAX CYHCJIEHUs BelMurHa, 0003Hauaemasi iiudpoii B 3aIMCH YuCIa,
3aBHUCHT OT €€ MO3UINHU. KoiaruecTBo ncnoib3yeMbIx MU(p Ha3bIBAETCSI OCHOBAHMEM TIO3HIIMOHHON
cucreMsbl cunciaeHusi. Cucrtema CUMcieHusl, IpUMeHseMasi B COBpEMEHHON MaTeMaTHKeE, SIBISIETCS
MIO3UIIMOHHON JIECATUIHON cucTeMOo#. Ee ocCHOBaHME paBHO NECATH, T.K. 3aIMKCh JTFOOBIX YHCET
MIPOU3BOAMTCS C IIOMOIIBIO JAECATH HUPP:

0,1,2,3,4,5,6,7,8,9.

[No3nnMOHHBIA XapakTep 3TOW CUCTEMBI JIETKO TOHSTh Ha TpUMepe JII00Or0 MHOTO3HAYHOTO
yucna. Hampumep B uncne 333 mepBast Tpoiika O3Ha4aeT TPU COTHH, BTOpasi — TPU AECATKA, TPEThS —
TPU €IUHUIIBI.

st 3anucy yncen B HO3WIMOHHON CUCTEME C OCHOBaHMEM N HY)KHO UMETh ajagaBuT U3 N 1udp.
OO6b19HO 1151 TOTO MpH N < 10 HCMONB3YIOT N MEPBBIX apadbckux mudp, a npu N > 10 k gecaTH apabCKuM
nudpam 1006aBsOT OyKBBL. BOT npruMeps! ai)aBUTOB HECKOJIBKUX CUCTEM:

OcHoBanue Haspanue Angasur
n=2 IBOMYHAS 01
n=3 TpOUYHas 012
n=8 BOCbMEPHYHAsS 01234567




n=16 IIECTHAAL[ATePUYHAS 0123456789ABCDEF

Ecnu Tpe6yeTcsI YKa3aTb OCHOBAHHUC CUCTEMBI, K KOTOpOﬁ OTHOCHUTCA 4YHUCJIIO, TO OHO
IIPUNHUCHIBACTCA HWXKHUM MHACKCOM K 3TOMY YUCITY. HaHpHMep:

101101,, 36715 3B8Fys.

B cucreme cumcrneHus ¢ ocHoBaHueM ( ((-WYHAs CHCTEMa CUHUCICHHS) CAWHHUIIAMU Pa3psiIoB
CIIy’KaT TOCIEIOBATENbHBIC CTENCHW 4YhCia (. ( eIWHWIl KaKoTo-TH0O paspsga o0pas3yroT eIHHUILY
cieyromnero paspsga. Jns 3amucu 4mcna B (-MYHON CHUCTEME CUHUCICHUs TpeOyercss ( pasinmdHbIX
3HakoB (mudp), nzobpaxaromux uucia 0, 1, ..., q-1. 3anuce yucna ( B (-MYHOW CHUCTEME CUUCIICHUS
umeert Buz 10.

PasBepuyToii opmoii 3anrcu yucna Ha3bIBACTCS 3aIIUCh B BUIE

Aq = a1 0" + a0, Q" + . tag’ +ag gl Fa gt .t ang™).

3nech Aq — caMo 4YMCIO, | — OCHOBaHHE CHUCTEMBI CUHCIICHUS, 8 — LUl JTaHHON CHCTEMBI
CUHCJICHUS, N — YHUCIIO Pa3psA0B LEI0M YacTH Yuciaa, M — YUCIO0 Pa3psAA0B APOOHOM 4acTH Yucia.

Ipumep 4. Ilomyunts pa3BepHYTYIO (hopMy MecATHUHBIX uncen 32478; 26,387.

32478,,=3x 10000 +2 x 1000 +4x 100 +7x 10 +8=3x10*+2x10*+4x 10° ++7x 10* + 8
x 10°,

26,387,0=2x10' +6x 10°+3x 10 + 8 x 102+ 7 x 10°,

Hpumep 5. [Tonyunuts pa3sepuyTyio Gpopmy umcen 1123, 101101,, 15FCyq, 101,11,
1125=1x 10*+ 1 x 10" +2 x 10°.

101101, =1x 10 +0x 10™+ 1 x 10" + 1 x 10"+ 0 x 10 + 1 x 10°.
15FCis=1x10°+5x 10°+Fx 10* + C.
101,11, =1x10°+0x 10+ 1x 10°+ 1 x 10T+ 1 x 10™.

OO0paTtuTe BHIMaHUE, YTO B JIF000M CUCTEME CUHCIICHHS €€ OCHOBaHME 3anuchiBaeTcs kak 10.

Eciu Bce craraeMbie B pa3BepHYTOH (opMe HEACCITUYHOIO YHC/a MPEACTABUTH B JICCATHUHOM
CHUCTEME U BBIUMCIIUThH MOJYYCHHOE BBIPAKCHUE IO MPABHJIAM JECATHYHON apU(PMETHKH, TO IOJIYUUTCS
YUCIIO B JECSITHUYHOW CHUCTeMe, paBHOe NaHHOMY. [lo 3TOMy NpUHIMITY TPOWU3BOAMTCS TEPEBOJ U3
HEJECATUIHON CHCTEMBI B JECATUIHYIO.

IIpumep 6. Bece uncna u3 npeaslAyIIero MpuMepa MepeBecT! B AECATUIHYIO CUCTEMY.
112;=1x3?+1x3'+2x3=9+ 3+ 2 =14,
101101, = 1x2° + 0x2*+ 1x23 + 1x22 + 0x2 + 1x2° =32 + 8 + 4 + 1 = 45,,,.

15FCis=1x 16°+5x 16+ 15 x 161 + 12 == 4096 + 1280 + 240 + 12 =
562815.

HepCBOJI LEIBIX YHUCEI U3 OJJHOM CUCTEMBI CUMCIICHUS B APYTY1O.

IlepeBon nensIx yncern.

1) OcHOBaHME HOBOM CHCTEMBI CUHCIICHHS BBIPA3UTh B IECATUYHON CHCTEME CUUCIEHUS U BCE
MOCIIEAYIONINE NENCTBUS IPOU3BOANTE B AECATUYHON CUCTEME CUMCIICHUS;

2) MOCIIEI0BATENIHHO BBITIONHSATH JEJIEHNE TaHHOTO YHCIIa U MOTyYaeMbIX HETTOIHBIX
YACTHBIX HA OCHOBAHHE HOBOM CHCTEMBI CUHCIICHHS JIO TEX MOP, MTOKa HE MOJIyYUM HETIOTHOE YacTHOE,
MEHBIIIEE ACTTUTENS;

3) MOJIy4eHHBIE OCTATKH, SBISIOMINECS HUppaMH YKicia B HOBOH
CUCTEME CUHCIICHUS, TPUBECTH B COOTBETCTBUE C all()aBUTOM HOBOIA
CHUCTEMBI CUUCIICHUS;

4) COCTaBUTb YHCJIO B HOBOHM CHCTEME CUUCIICHUS, 3alUChIBast
€ro, Ha4MHasl ¢ NOCIIEIHErO YaCTHOTO.



IIpumep 1. [lepeBectr uncio 37,y B IBOUIHYIO CHCTEMY.
st 0603HaUYeHUS UG B 3aITUCH YUCIIA UCTIONB3YEeM CUMBOJIHUKY: 25343323130

37 2
36 _18 | 2
a,=1 18 9 | 2 J
a=0 8 4 2
a, =1 4 2 2
a, =0 2 1=a
a, =0

Orcroma: 3740 = 100101,

IIpumep 2. IlepeBectn aecsTuuHOE 4Mciao 315 B BOCBMEpPHUYHYIO M B IIECTHAIATEPUUHYIO
CHUCTEMBI:

315 8 315 16
24 39| 8 16 _19]16
75 32 4 155 16 1
72 7 144 3
3 11

Orcrona cinenyer: 31510 = 4733 = 13Bys.

Hamomaum, uro 1119 = Bys.

Hctopust pa3BUTHS BBIYUCIUTEIbHON TEXHUKH.
OCHOBHBIMH 3TaniaMH Pa3BUTHS BIYUCIUTEIbHON TEXHUKU ABIISIOTCS:

|. Pyunoii — c 50-To ThICSYENeTHs 10 H. 3.;

Il. Mexanuueckuii — c cepenunnl X VII Beka;

. Dnexmpomexanuueckuii — ¢ neBIHOCTHIX To0B XIX Beka;

IV. Onexmponnulii — ¢ COPOKOBBIX TOJI0B XX BeKa.

I. Py4Hoii nepuoa aBToMaTH3aliy BEIYMCICHUN HaYaICs Ha 3ape YelIoBeuecKor nuBmin3anuu. OH
0a3upoBasics Ha UCIOJIB30BaHUHU NAJIBIEB PYK U HOT. CYET C MOMOIIBIO TPYNIMPOBKU U NTEPEKIIabIBAHUS
MPEIMETOB SIBUJICS MPEALISCTBEHHUKOM cueTa Ha abake — Han0oJiee pa3BUTOM CUCTHOM Ipubope
IipeBHOCTH. AHanmoroMm abaka Ha Pycu sSIBIISIOTCS TOMIEAITHE 10 HAIIUX JHEH cueTsl. Mcmonb3oBaHme
abaka IpeAroaracT BhIMOJHEHNE BBIYMCICHUN 1O pa3psiiam, T.e. HaTMYie HEKOTOPO MO3UIIMOHHOM
CHUCTEMBI CUNCIICHUS.

B nauane XVII Beka motnanackuii Mmatematuk JIx. Herep BBel jjorapugmsl, 4To 0Ka3ajio
PEBOJIIOLIMOHHOE BIMSHUE Ha c4eT. M300peTeHHas uM jJorapudmudeckas JIMHEHKa yCIeHO
MCIIOJIb30BAJIach €Il ISTHAALATH JeT Ha3a, Oosnee 360 net nmpocnyxuB nHxeHepam. OHa, HECOMHEHHO,
SIBJISIETCS] BEHIIOM BBIYMCIUTENbHBIX HHCTPYMEHTOB PYYHOTO TIEpHoJia aBTOMAaTH3AIIH.

I1. PazBuTne mexanuku B XVII Beke cTano NpeAnOChUIKON CO3JaHUs BEIUUCIUTENbHBIX YCTPOUCTB U
npruOOPOB, UCHIONB3YIOMINX MEXaHMYECKHH CIIOCO0 BhIUUCIeHUH. BoT Hanbonee 3HaunMBble pe3ysbTaThl,
JIOCTUTHYTBIE Ha 3TOM ITyTH.

1623 1. — nemenkuii yuensiit B.11Iukkapa onuceBaeT u peaan3yeT B €INHCTBEHHOM 3K3EMILTIpE
MEXaHMUYECKYIO CUETHYIO MAIIMHY, IPeIHA3HAUCHHYIO [UIsl BBIITOJTHEHUS YEThIpEX apu(pMETHIECKUX
ornepauuii Ha MIECTUPa3PSAHBIMU YHUCIAMHU.

1642 r. — Bb.Ilackanas TOCTPOMI BOCEMHUPA3PSIHYIO JEHCTBYIONTYIO MOJIETh CUCTHON CYMMUPYIOIIEH
MaiuHbel. Biocnencteum Obia co3nana cepus u3 S0 TaKMX MallvH, OHA U3 KOTOPBIX SBISIACH
necstupaspsiaHoi. Tak GopMHUPOBaIIOCH MHEHHE O BOBMOKHOCTH aBTOMATHU3allMl YMCTBEHHOTO TPY/Ia.

1673 r. — Hemenkuii MareMatuk JIeHOHUI co3/1aeT IEPBBIN apUPMOMETP, TTO3BOJISIONINHA BHITOIHSTH
BCE YeThIpe apUPMETHIECKUX OTIEPAITHH.

1881 r. — opranu3anusi cepuiHOrO IPOU3BOACTBA apU(PMOMETPOB.

ApupMOMETpPHI HCTIONB30BATHCH IS MPAKTHYECKUX BBIYUCICHUN BIUIOTH JIO MIECTHJIECATHIX TOJ0B XX
BEKa.

Amnrnuiickuii Mmatematuk Yapnbes 5366umx (Charles Babbage, 1792—1871) BeIABHHYN HICIO CO3AaHUS
NPOrpaMMHO-YIPaBIIEMON CUETHON MaIIMHBI, UMEIOIEl apudmMeTHIecKoe yCTPOHCTBO, YCTPOHCTBO



ynpaBiieHus, BBoJa U neyatu. [lepsas cnpoextupoBanHas b300uxeM MallluHa, pa3HOCHMHAA MAWUHA,
paboTaiia Ha mapoBoM jBuraresie. OHa 3amojIHsIIa Ta0IHIIbI JIorapru(MOB METOAOM IIOCTOSHHOM
JuQQepeHInauy 1 3aHOCUIIA pe3yIbTaThl HAa METAJUIMUECKYIO IIacTHHy. PaboTtaromias Moaens,
KOTOpYIO OH co3zan B 1822 roxy, Obuia mecTupa3psAHbIM KalbKyJIATOPOM, CIIOCOOHBIM MPOU3BOIUTH
BBIYHMCIICHUS U I1e4aTaTh udposbie Tabnuiel. BTopoil npoext ba00umxa — anarumuueckas mawuna,
MCIIOJIB3YIOIIAs IIPUHLIUI IPOTPAMMHOI0 YIPABJICHUS U IPEAHA3HAYABIIASCS ISl BEIYMCIICHHUS JIF0O0T0
anroputMma. [Ipoekt He ObLT peanu30BaH, HO MOMXYYWIT IIUPOKYIO U3BECTHOCTH U BHICOKYIO OIICHKY
YUYEHBIX.

AHanuTHyecKas MalliHa COCTOSIIA U3 CIIELYIOLINX YeThIPEeX OCHOBHBIX YacTei: OJIOK XpaHEHUs
MCXOJIHBIX, TIPOMEXYTOUHBIX H PE3YJIbTHPYIOUINX NAHHBIX (CKIIal — MaMsTh); 010K 00paboTKH JaHHBIX
(MenpHHLIA — apUPMETHYECKOE YCTPOICTBO); OJIOK yIpaBIeHHUs IOCIEA0BATEIBHOCTHIO BHIYHCICHUH
(ycTpoiicTBO yrpaBieHus); OJ0K BBOJa HCXOAHBIX JaHHBIX U TIEYaTH Pe3yabTaToB (YCTpoiicTBa
BBOJIa/BBIBO/IA).

OIHOBpPEMEHHO C aHTTIMICKUM y4eHbIM paboTana jenu Ana Jlasneiic (Ada Byron, Countess of
Lovelace, 1815— 1852). Ona paspaboraia mepBbie IpOrpaMMEI IS MAITHHEI, 3a105KHIa MHOTHE HICH U
BBEJA PAJ MOHATUI U TEPMHUHOB, COXPAHUBLIMXCS 0 HACTOAIIETO BPEMEHH.

1. Snekmpomexanuueckuii 3tan pa3surust BT sBuiics HanmeHee NpoJOKUTEIBHBIM U OXBAaTHIBAET
oxono 60 et — ot nepBoro TadymsaTopa ['.Xomnepura mo nmeproit 9BM “ENIAC”.

1887 r. — co3znmanue I'.Xomnepurom B CILIA nepBoro c4eTHO-aHAIUTUYECKOTO KOMIUIEKCA,
COCTOSIIIICTO U3 PYYHOTO nepdopaTopa, COPTUPOBOYHON MaIlIMHBI U Ta0ysTopa. OaHO U3 Hanbosee
M3BECTHBIX €T0 MPUMEHEHUI — 00paboTKa pe3ysIbTaToB MEPENCH HACEJICHHUS B HECKOJBKUX CTPaHax, B
ToM uymuciie u B Poccun. B nanpneiiem ¢pupma Xosutepura crana OJHONW U3 YeThIpeX (HHUPM, MOTOKUBIIIIX
HayaJlo U3BECTHOM Koprnopauuu IBM.

Hauano — 30-e roasr XX Beka — pa3paboTKa CYCTHOAHATUTHUECKUX KOMIUIEKCOB. COCTOAT U3
YeThIPEX OCHOBHBIX YCTPOHCTB: nepopaTop, KOHTPOIBHUK, COPTUPOBIIUK U TaOyisTop. Ha 6a3e Takux
KOMIIJIEKCOB CO3JAI0TCSl BBIYHUCIUTENIbHBIE LIEHTPHL.

B 3710 ke Bpemst pa3BHBalOTCS aHAIOTOBBIE MAIIWHBI.

1930 r. — B.Bym pa3pabarteiBaet qudQepeHIHaibHbIi aHAIN3aTOP, KCIIOIB30BAHHBIN B AalIbHEHIIEM
B BOGHHBIX LIEJISIX.

1937 r. — JIx. AtanacoB, K.beppu coznatot anextponHyio mamuny ABC.

1944 r. — I". AiixeH pa3pa0aTbIBaeT U CO3AAET YIPABIIEMYIO BEIYHCIUTENbHYIO MamnHy MARK-1. B
JapHeHeM ObUTO peaan30BaHo elle HECKOIBKO MOJETIEH.

1957 r. — nocnenHuil KpyNMHENIIMA TPOEKT peneiHoi BerurcauTensHol Texuukn — B CCCP coznana
PBM-I, koTtopas s3xcmiyatupoBaiach 10 1965 r.

1V. Qnekmponnuiii 3Tan, Ha4aao KOTOPOTo CBA3BIBAIOT ¢ co3nanrueM B CLIA B xonme 1945 T.
JIEKTPOHHOM BhruncanTenbHON MammHel ENIAC.

B ucropun pazsutus OBM npuHATO BBIIEIATh HECKOJIBKO MOKOJICHUH, KaX/10€ U3 KOTOPBIX UMEET
CBOM OTJIMYHMTENbHBIC IPU3HAKH U YHUKAIBHbBIE XapakTepuUcTUKH. [ TaBHOE OTIMYME MAIIWH pa3HbIX
MIOKOJIGHUH COCTOUT B JIEMEHTHOH 0a3e, IOTHUECKOH apXUTEKType U IPOrpaMMHOM 00€CIIeUeHHH,
KpOME TOTO, OHU Pa3In4aloTCs 10 OBICTPOJICHCTBUIO, OIEPATUBHOMN MaMsITH, CIIOCO0aM BBOJIa U BBIBOJIA
WHQOPMAITUH U T.1.
| moxosnenue
(mo 1955 T.)

Bce DBM I-ro nmokosyieHust ObLIN ClI€JIaHbl HA OCHOBE JICKTPOHHBIX JIaMII, YTO JICIaJI0 UX HEHAJICKHBIMU
- JIaMIIbl IPUXOJIMIIOCH YaCTO MEHATh. DTH KOMIIBIOTEPHI ObIIIM OTPOMHBIMH, HEYTOOHBIMHU U CITUILIKOM
JOPOTMMH MalllMHAMH, KOTOPBIE MOTIIH MPUOOPECTH TOJIBKO KPYIHbIE KOPIIOPALU U IPAaBUTEIbCTBA.
JlaMITeI TOTPEOIISITA OTPOMHOE KOJTMYECTBO JIEKTPOIHEPTUH U BBIJICIISUIA MHOTO TeTlIa.

IIpuTom myst KaXK0M MalTHHBI UCIIOB30BAJICS CBOM SI3BIK MporpaMmMupoBanusi. Habop koman 0611
HEeOOIBIIION, cXemMa apu(METUKO-TIOTMIECKOTO YCTPOHCTBA M YCTPOMCTBA YIIPABJICHHUS 1OCTATOYHO
npocTa, MPorpaMMHoOe obecrieueHe MPaKTHIECKH 0TCyTCcTBOBaNO. [lokazarenn o0beMa onepaTuBHOM
NaMsITH ¥ OBICTPOJICHCTBUS ObUTH HU3KUMH. J[J1si BBOJIa-BBIBOJIA HCTIOIB30BAIHCH MTEP(OIICHTHI,
nephoKapThl, MArHUTHBIE JICHTHI M [IeYaTaloIIe YCTPOMCTBA, ONIEpaTUBHBIE 3alIOMUHAIOIINE YCTPOHCTBA
ObUIM peaJin30BaHbl HA OCHOBE PTYTHBIX JIMHUHN 33/1€P’KKU 3JIEKTPOHHOIYYEBbIX TPYOOK.

3T Hey00CTBa HaYau MPEOJI0JICBATh MTyTEM HHTEHCHUBHOM pa3pabOTKH CPeICTB aBTOMATH3AIH
POTrPaMMHUPOBAHUS, CO3/IaHHSI CUCTEM OOCTYKHBAIOIIUX MTPOTPaMM, YIPOIIAOIINX paOdoTy Ha MaIlluHE U
YBENUUMBAIOIMINX 3PPEKTHBHOCTE €€ UCTIONB30BaHUS. DTO, B CBOIO OUYepe/lb, TOTPEOOBAIO 3HAUYUTEIBHBIX



U3MEHEHUI B CTPYKTYypEe KOMIIBIOTEPOB, HAIIPABJICHHBIX Ha TO, YTOOBI IPUOIU3UTE €€ K TPEOOBaHUAM,
BO3HMKILUM U3 OIBITA 3KCIUTyaTallil KOMIIbIOTEPOB.

B 1958 r. B OBM Ob1ti mprMeEHEHBI MOTYIPOBOAHUKOBBIE TPAH3UCTOPHI, H300peTéHHbIe B 1948 T.
Yunesmom Lloknm, onu Obu1H G0iee HaAEKHBI, JOITOBEYHBI, MaJbl, MOTJIH BHITOTHUTH 3HAUYUTEIHLHO
OoJtee CIIOXKHBIC BRIYMCIICHUS, 00J1aqaid OOJBITION ONIepaTUBHON MaMATHIO. 1 TpaH3UCTOP CIIOCOOCH OBLT
3aMeHUTH ~ 40 2JIEKTPOHHBIX JIAMIT X paboTaeT ¢ OOJBIIEH CKOPOCTRIO.

Bo |1-oM nokoJieHuH KOMIIBIOTEPOB TUCKPETHBIE TPAH3UCTOPHBIE JIOTHUECKUE IIEMEHTHI BHITECHHUIIH
3JIEKTPOHHBIE JIaMnbl. B kadecTBe HOcuTenel HH(OPMAaLMK HCTIOIb30BAINCH MATHUTHBIE JICHTHI
("BOCM-6", "Munck-2","Vpan-14") u MarHuTHBIE CEPIACTHHUKH, TIOSBIIMNCH BEICOKOTIPON3BOTUTETHHBIC
ycTpoicTBa A7si paboThl ¢ MATHUTHBIMH JICHTAMH, MarHUTHBIE OapaOaHbl U MEepBbIe MATHUTHBIEC JHCKH.

B kauecTBe mporpaMMHOT0 00ecTiedeHus CTAIM HCIOIb30BaTh SA3bIKM MPOrPaMMHUPOBAHHS BBICOKOTO
YPOBH$, OBIIM HAIIMCAHBI CTICLUATIbHBIE TPAHCIATOPHI C ITUX SA3bIKOB Ha A3bIK MALIMHHBIX KOMaH[. s
YCKOPEHUS! BBIYMCICHUH B 3TUX MAIllMHAX OBbUIO peai30BaHO HEKOTOPOE MEPEKPHITUE KOMAH/I!
MoceAyIoNasi KOMaHAa HaulHaNa BBITOIHATHCS JO OKOHYaHMS MPeIblTyIei.

TlosiBrIICS TIIMPOKHH HA00p OMOIMOTETHBIX IMTPOTPAMM IIJISl PEIICHUS Pa3HOOOPa3HBIX MAaTEMAaTHICCKUX
3aga4. [losBUIMCH MOHUTOPHBIE CUCTEMBI, YIIPABIAIOIINE PEKUMOM TPAHCISIIUU U UCTIOJIHEHUS
nporpamm. M3 MOHUTOPHBIX CUCTEM B JajbHEHIIIEM BBIPOCIH COBPEMEHHBIE ONEpPallMOHHBIE CUCTEMBI.
MaiumHaM BTOPOTO MOKOJIEHUs Obljla CBOWCTBEHHA MPOrPaMMHAsi HECOBMECTHMOCTh, KOTOPast
3aTpyAHsIIa OPTaHU3aLMIO0 KPYIHbBIX HH(opMaoHHbIX cucteM. [loaTomy B cepeanne 60-x ronoB
HaMETHJICS epeXo K CO3AaHNI0 KOMITBIOTEPOB, MPOTPAMMHO COBMECTHUMBIX U TIOCTPOEHHBIX Ha
MHUKPOSJIEKTPOHHON TEXHOJIOTHYECKOH Oase.

111 noxosnenune

(1964-1972)

B 1960 r. nosiBunuck nepseie nHTErpanpHbie cxeMsl (MC), koTopelie momyymiu

IINPOKOE PACIIPOCTPAHEHHE B CBSI3H C MAJIBIMHU pa3MepaMu, HO IpOMagHbIMU Bo3MoxkHOCTsIMH. HIC - 310
KPEMHHEBBIA KpUCTAII, IUIOMIAAb KOTOPOro nmpumepHo 10 MM2. 1 FIC criocoGHa 3aMEHHTD JECSTKH ThICSY
TPaH3UCTOPOB. | KPUCTAIT BHIMOJIHACT TaKylO e padoTy, Kak u 30-TH TOHHBIN “DHHAK”. A KOMIIBIOTED C
ucnonb3oBanueM MC qocturaet mpou3BoIUTENbHOCTH B 10 MITH. onieparuii B CeKyHIy.

B 1964 rony, dbupma IBM 00bsBIIa 0 co3Manun mectu Mojeneii cemeiictea IBM 360 (System 360),
CTaBIIMX NMEPBBIMU KOMIIBIOTEPAMU TPETHETO MOKOJIEHMUS.

MauiuHbl TPETHET0 NOKOJIEHUSI — 3TO CEMENCTBA MAIIMH C €IMHON apXUTEKTYPOil, T.€. IPOTPaMMHO
COBMECTHMBIX. B KauecTBe ss1eMeHTHOH 0a3bl B HUX HCIOJb3YIOTCSI HHTETPaIbHbIE CXEMbI, KOTOPbIE
TaKXe Ha3bIBAIOTCSI MUKPOCXEMaMHU.

MartmHbl TPeThEero MOKOJICHUSI UMEIOT Pa3BUTHIE ONEpaloHHbIe cucTeMbl. OHM 00J1aIal0T
BO3MOXXHOCTSIMH MYJIbTHIIPOIPaMMHUPOBAHHUS, T.€. OTHOBPEMEHHOI'O BBITIOJIHEHUS HECKOJIBKUX
nporpaMM. MHOTHe 331241 yIpaBJeHUs TaMsAThIO, yCTPOICTBaMH 1 pecypcaMu cTana OpaTh Ha ce0st
OTepaIioHHas CUCTEMa HJTH )K€ HETIOCPECTBEHHO caMa MallliHa.

[Tpumepsl MamuH TpeThero nokoseHus — cemeiicrsa IBM-360, IBM-370, EC DBM (Enunas cucrema
OBM), CM 2BM (CewmetictBo Mansix 9BM) u np. beicTpoaeiicTBue MalnH BHYTpHY ceMeiicTBa
M3MEHSETCS OT HECKOJIBKUX JECATKOB THICSY JI0 MIJUTHOHOB ONEpaIuii B ceKyHIy. EMKOCTb onepaTuBHOi
NaMsITH 10CTUTAaET HECKOJIBKUX COTEH THICSAY CJIOB.

1V nokoJieHue

(c 1972 r. mo HacTosIIee BpEM:I)

YeTBéPTOE MOKOTEHHE — ITO TEMEPEIIHEE TOKOJIEHHE KOMITBIOTEPHON TEXHUKH, pa3paboTaHHOE Mocie
1970 roza.

Brnepseie cranu npuMeHsAThHCs Oonbive nHTerpaibHbie cxeMbl (BMC), KoTopblie Mo MOIIHOCTH TPHUMEPHO
cootBercTBoBas 1000 MIC. DTO MpuBEIo K CHIKEHUIO CTOMMOCTH TPOU3BOACTBA KOMIIBIOTEpOB. B 1980
T. HEHTPaJIbHBIH mporeccop Heboubinoit DBM oka3anock BO3MOKHBIM pa3MEeCTUTh Ha KpUCTAJLIE
nnomansio 1/4 moiima (0,635 cM?.). BUCH pUMeHsUIHC yKe B TAKMX KOMIIbIOTEpaX, kKak “Mimak”,
”Oneopyc”, "MakuHTonI”. BEICTPOASHCTBIE TaKUX MAIIIMH COCTABIISECT THICSIN MIJIJTHOHOB OTIEPAITHiA B
cexyHny. EmMxocts O3V Bozpocna o 500 MiTH. TBOMYHBIX pa3psioB. B Takux mammHax oJHOBPEMEHHO
BBITIOJTHSIOTCS HECKOJIBKO KOMaH]I HaJl HECKOJIbBKUMH HaOopaMHu OIepaH/IoB.

C TouKkH 3peHHs CTPYKTYPbI MAITMHBI 3TOTO ITOKOJIEHUS IPEACTABRIISAIOT COO0N MHOZONPOYEeccopHble
MHO2OMAUIUHHbBIE KOMNJIEKCbl, pAOOTAIOIKEe Ha OO0 MaMATh M O0IIIee 10JIe BHEITHUX YCTPOICTB.
EMKocTh onepatuBHOi mamsty nopska 1 - 64 Moaiir.

PacnipocTpanenue nepcoHaNbHBIX KOMIBIOTEPOB K KOHILYy 70-X FOJJOB IPUBEJIO K HEKOTOPOMY CHIKEHHUIO
cnpoca Ha 6onbire 9BM 1 Mmuan-9BM. D10 cTano npenmMeToM cepbe3Horo 6ecriokoiictsa pupmel IBM



(International Business Machines Corporation) — Bemye#t KOMIIaHHH 10 TPOU3BOACTBY 00IbIIHX DBM,
u B 1979 r. pupma IBM pemnna nonpoGoBaTh CBOM CHIIBI Ha PHIHKE MEPCOHAIBHBIX KOMITBIOTEPOB,
CO3/1aB MEPBBIC NIEPCOHATBHBIEC KOMITBIOTEpHI- IBM PC.

9BM nsToro nokoJieHus! JOJKHBI YIOBJICTBOPSITE CIEAYIOIIAM Ka4eCTBEHHO HOBBIM
(YHKIMOHAIBHBIM TPEOOBAHUSIM:

1) obecnieunBath pocToTy npuMeHeHwst DBM myTem 3¢ (heKTHBHBIX CHCTEM BBO/A/BBIBO/IA
nH()OpPMAITIH, THAJIOTOBOM 00pabOTKH MHGOPMAIINH C UCIIOJIB30BAHIEM €CTCCTBEHHBIX SI3BIKOB,
BO3MOXHOCTU 00Y4aEeMOCTH, aCCOIIMaTUBHBIX TIOCTPOSHH U JIOTHYECKHUX BBHIBOJOB
(maTeMIeKTYanm3anus OBM);

2) YIpOCTUTH MPOIIECC CO3/[aHMUs MPOTPAMMHBIX CPEJICTB IMTyTEM aBTOMATH3AINN CHHTE3a MIPOTrPaMM 10
cnenruKausIM UCXOTHBIX TpeOOBaHNH Ha €CTECTBEHHBIX S3bIKaX; YCOBEPILECHCTBOBATh
WHCTPYMEHTAJIbHBIE CPENICTBA Pa3pabOTUNKOB;

3) yny4mIuTh OCHOBHBIE XapaKTEPUCTHKH M SKCILTyaTallHOHHbBIE KauecTBa DBM, obecrieunTs nx
pasHooOpasne 1 BRICOKYIO alalTHPYEMOCTh K MIPUIOKEHHSIM.

VYerpoiictBo komnbrorepa. [Ipoueccop. OneparruBHas U 10ATOBpEMEHHAs TAMSITh.
IIpoueccop. [Iponieccop MokeT 0OpabaTbIBaTh pa3aIMyHbIe BUAbI HHYOPMALUU: YUCIOBYIO, TEKCTOBYIO,
rpaduuecKylo, BUJIEO U 3BYKOBYIO. [Iporieccop SBIIsSeTCS SIEKTPOHHBIM yCTPOHCTBOM, TIOATOMY
pa3iryHbIe BUIBI HHPOPMAIIUU JOJDKHBEI B HEM 00padaThiBaThes B (hopMe TOCIeI0BaTeIbHOCTEH
IEKTPUIECKHUX UMITYJIbCOB.

Takue nocneaoBaTeIbHOCTH MMEKTPUIECKUX UMITYJIBCOB MOYKHO 3aIlMCaTh B BUJIE MTOCIEI0BATEIHHOCTEH
HyJIeW ¥ eJMHUT] (€CTh UMITYJIEC — €UHUIIA, HET UMITYJIbca — HYJIb), KOTOPBIE Ha3bIBAIOTCS MAITMHHBIM
SA3BIKOM.

KommbloTep Kak HHCTpYMEHT 00paboTku HH(pOpMAIHY TOJIKEH BOCIIPUHUMATE HH(OPMAIIHIO,
3aIIOMHUHATH €€, COBEpIIaTh HaJl HEH pa3IUYHbIC NCHCTBUS U BhIABATh PE3yJIbTaThl CBOCH PabOTHI.

JI1s1 BEIOTHEHH 9THX 33434 KOMIIBIOTEP MCIIONIB3YET Pa3INYHbIE yCTPOUCTBA, KOTOPBIE X COCTaBIISIFOT
TO, UTO MBI Ha3bIBA€M €TI0 aIllapaTHBIM 00EeCTICYEHUEM.

Bce cocraBHBIE YacTH IEPCOHAIBLHOTO KOMIIBIOTEPA pabOTAIOT COTJIACOBAHHO, IIIar 3a I1aroM BBITTOIHAS
HE00XO0IUMble KOMaHIbI-MHCTPYKIIHH.

AnmapaTtHoe o0ecriedyeHe MepPCOHATBHOI0 KOMIIBIOTEPA — TPYIINA B3aUMOCBS3aHHBIX YCTPOUCTB A
npremMa, IpeoOpa3oBaHus U BbIJIa4d HHQOpMAIIHH.

W3 Bcero MHOroo0Opasusi KOMIBIOTEPHBIX YCTPOWCTB MOKHO BBIJIETUTh MUHHUMAIILHBIN 0a30BbIi HAOOD,
0e3 KoToporo paboTa KOMITbIOTEPa HEBO3MOXKHA!

e  MOHHTOD;
e  KJIABHATYPA;

e  MBIIIB;

e  CHCTEMHBLIH OJIOK.

Takxe K KOMITBIOTEPY MOYKHO MOJIKITIOYHUTD JOMOJHUTEIbHBIE YCTPONHCTBA (HalIpUMep, IPUHTED, CKaHEep,
KOJIOHKH, JDKOHCTHK U IIp.).
Bce noakiroyaeMble K KOMIIBIOTEPY YCTPONCTBA MOKHO Pa3ACiIUTh Ha:

e  YCTpPOMCTBa BBOAA;
e  YCTPOMCTBA BBIBOJA;
e  YCTpOMCTBa BBOJA-BBIBOJA.

CymiecTByIOT Tak)Ke YCTPOIMCTBa, IpeIHa3HAYEHHBIE [JIs TIepeady TaHHBIX.

YcrpoiicTBa BBOJIa, BEIBOAA U ITepeaddl HHPOPMALIUK, YCTPOWCTBA OpraHN3alli BHEITHEH NaMATH
IIPUHATO Ha3bIBATH NepUPEPHHHBIMH.

[lepudepuiinple ycTpoicTBa NOAKIIOYAIOTCS K KOMIIBIOTEPY Yepe3 CHelralIbHbIE pa3beMbl CUCTEMHOTO
Ooka.

YcerpoiicTBo, obecrieunBaroliee coeuHeHne nepruepuiftHOr0 YCTPOICTBA C CHCTEMHBIM OJIOKOM
KOMIIBIOTEPA, Ha3bIBAETCS MOPT.



Hassanue 310 BEIOpaHO HE ciTydaiiHo. KOMIIBIOTEpHBIH MTOPT, KaK M OOBIKHOBEHHBIN, 00ECIIEYNBACT CBS3h
C BHEIIHUM MHPOM. be3 MOpcKoro mopTa miim aspornopTa Helb3s1 BOCIIOIB30BaThCS KopalieM niu
camoJieToM. be3 KOMIBIOTEpHOT0 TTOPTa HEJb3s TOKIFYUTE epU(EPHITHBIC YCTPOWCTBA — MBIIIIb,
MPUHTEP, CKaHEp U TIp.

Kax u genoBek, KOMITBIOTEp TOJKEH 3aIIOMUHATH BCIO WH(OPMAITHIO, ITOJIeKaITyto o0padoTke,
MIPOMEKYTOUHBIE TaHHBIE, PE3YNBTAT, a TAKKE KOMaHIbI, KOTOPHIE OMPEAETISIOT OCIEI0BATEIFHOCTh €T0
JICVCTBUH.

DTy 3aa4y B KOMIIBIOTEPE PEIIaeT YCMPOUCMB0 NaAMAMU.

IHamMATH KOMNBIOTEPA — YCTPOICTBO /ISl XpaHEHUST HH(POPMAITHH.

[NamsTh B KOMITBIOTEPE pa3ziciicHa HA BHYTPEHHIOI0 (OCHOBHYIO) U BHEIIHIOK).

BHyTpeHHIOI0 (OCHOBHYIO) MaMsTh €IlIE HAa3bIBAIOT onepaTHBHOIi (110-anrt. RAM — Random Access
Memory, B mepeBozie «IaMsTh C MPOU3BOIBHBIM JOCTYIIOM).

OneparngHast namsth (O3Y — onepaTHBHOE 3aIIOMUHAIONIEE YCTPOWCTBO) — MaMsITh, MPEeTHA3HAYCHHAS
JUTS BpEMEHHOTO XpaHEeHHUS TaHHBIX M KOMaH[, HEOOXOJMBIX TPOLIECCOPY ISl BBIOTHEHUS UM
onepaunuu.

OmnepatuBHas MaMsITh NepeaaéT Mporeccopy KOMaH/IbI U TaHHBIE HEMOCPEICTBEHHO, TNO0 depe3 KAIII-
MIaMSITh.

Kaxxnas siueiika onepaTuBHON aMsATH UMEET CBOM MHIMBUTyaJIbHBIN aapec.

OneparuBHas MaMsTh — MaMSITh BBICOKOTO OBICTPOIEHCTBHUS  OTPaHUUYEHHOTO 00BeMa.

[Ipu M3rOoTOBIIEHNH 3TOTO BHJIA TAMSITH B Ka4eCTBE MaTePHUATBHBIX HOCUTEIEH MCTIONB3YIOTCS
MHTETpaJIbHbIe CXEMBbI (UHIIbI), KOTOPBIE pa3MeIIaloTcs Ha IJjaTe.

OneparuBHas MaMATh XPaHUT BCIO HH(POPMALINIO, HEOOXOIUMYIO JUTsI BBITOJIHEHHS TEKYIICH 3a/1a4H, BCe
MIPOMEKYTOYHBIE TaHHBIC, PE3YIbTATHI, KOMAHIBL.

OT10 — OBICTpast MaMATh, padOTAIOIIasl TaK XKe ONePaTUBHO, KaK YeIIOBeUEeCKas, OHa BCETJja TOTOBA MPUITH
Ha MTOMOIIb TIPU PEIICHUN CAMBIX TPYAHBIX MPOOIIEM.

OnHako He0OX0IMMO MOMHHUTD, YTO MPH BHIKJIIOYEHHN KOMIBIOTEPa BCSI HAXOAAIIASACH B
OIlepPATUBHOM NaMsTH UH(pOpManusa cTupaercs!

BHemHsis maMsTh KOMIBIOTEPaA TpeAHA3HAUEHA JJIs1 TOJITOBPEMEHHOTO XpaHeH sl Tr000ro Buaa
WHPOPMAIUH.

BrikimroueHre KOMIBIOTEPA HE MTPUBOJIUT K IMOTEPE NAHHBIX BO BHEIIIHEH TAMSTH.

Ota nmamsTh HE OTPaHUYCHA, B ClTydae HEOOXOJUMOCTH €€ MOXKHO HapaCTUTh TaK XkKe, KaK MOKHO KYITHUTh
HOBYIO KHIDKHYIO TIOJIKY 1T XpaHEHHSI HOBBIX KHUT.

B nacrosiee BpeMst Hanboliee pacipoCTpaHEHHBIMHU BHIAMH BHEIITHEH MMaMATH SBISTFOTCS: JKeCTKHE
AUCKH.

JKécmrue oucku cocmosm uz mpex 0CHOBHbBIX OI0KO08.

IepBolii 610K 1 €CTh CaMO XPaHWJIHIIE HHPOPMAIINN — HECKOIBKO CTEKIITHHBIX FJTH METaNTHIECKIX
JTUCKOB, TIOKPBITHIX C ABYX CTOPOH MarHUTHBIM MaTEPUAIOM, Ha KOTOPBIH U 3aIHCHIBAIOTCS JTaHHBIE.
JlaHHbBIE 3aIMCHIBAIOTCS B TOYHOM COOTBETCTBUH C (PU3UUYCCKOM CTPYKTYPOU JMCKA.

A BBITJISIIUT OHA TaK: MarHUTHAS MTOBEPXHOCTH KAXKIOTO JUCKA pa3/iesieHa Ha KOHIIEHTPHUYECKHe
«TOPOKKI», KOTOPHIE, B CBOKO 0YePE/Ib, JACISATCSI Ha OTPE3KU-CEKTOpa.

Bropoii 6,10k — MexaHHKa )KECTKOTO TUCKA, OTBETCTBEHHAS 3a BpAIllEHHE BCEX TUCKOB M TOUYHOE
MO3UIIMOHUPOBAHNE CHCTEMBI YHTAIOIINX TOJIOBOK.

TpeTtuii 610K BKIFOYACT SJEKTPOHHYIO HAYHMHKY — MUKPOCXEMBI, OTBETCTBEHHBIE 32 00pabOTKy JaHHBIX,
KOPPEKIHIO BO3MOXKHBIX OIIMOOK M yIpaBlieHHE MEXaHUIECKOH YacThIO.

Kak mpaBuiio, xecTkre TUCKH Pa3MenIaoTcsi BHYTPH CUCTEMHOTO OJI0Ka.

B nacmoswee epems 06vem scecmrozo OUCKA 8 NEPCOHANbLHOM KoMnblomepe docmuzaem 0o 1
mepabatima!

Hecmotps Ha TO, 9TO KECTKUH AUCK YyCTAaHOBJIEH BHYTPH CUCTEMHOTO OJIOKA, OH BCE PABHO SIBISIETCS €r0
BHENIHEHN NaMSITHIO.

I'mOxme AUCKM Y4acTO Ha3bIBAIOTCS AUCKETaMH, MU (PJIONINH-ANCKAMH.

JluckeTa — MOPTATUBHBIN MarHUTHBIH HOCUTENh WH()OPMAITUH, UCTIOIB3yEeMBIH 7151 MHOTOKPaTHOM
3alMCH U XpaHEHHs JaHHBIX CPaBHUTEIHHO HEOOJIBIIOTO 00beMa.

Orot BUI HOCUTENA ObUT 0cOOEHHO pacripocTpanéH B 1970-x — nauane 1990-x rogos.

O0beM auckersl coctasisgeT 1,44 MO.



JIJis aTeHHs WK 3aIiCcy HHPOPMAIIMU TUCKETY YCTAaHABIMBAIOT B CIICIIUANBHBII JIICKOBO/I,

PacmoI0KeHHbIN BHYTPH CHCTEMHOTO OJIOKa.

JuckeTsl 0OBIYHO UMEIOT (PYHKIMIO 3aIIUTHI OT 3aIMCH, TOCPEICTBOM KOTOPOI MOYKHO TPEIOCTaBUTh

JOCTYI K IJAHHBIM TOJIBKO B PEXKUME YTCHUSI.

JlazepHbie nucku

JlazepHble (KOMNAKT-IMCKHU), WK ONITHYECKHE TUCKHU, - 3TO JIUCKH, HA TIOBEPXHOCTH KOTOPHIX

MHQOpPMAIUS 3aIIMCBIBACTCS C MOMOIBIO JIA3E€PHOTO JIyYa.

JlasepHble qucku MHOrIa Ha3biBaoT Takxke CD-ROM.

Ab66pesuatypa «CD-ROM» o3nauaeT «Compact Disk Read Only Memory» u 0603HagaeT KOMITaKT-AHCK

KaK HOCUTEb HH(POPMALUH LTUPOKOTO IPUMEHEHHSI.

Kommnakr-muck 0601 co3aan B 1979 rony kommanusmu Philips u Sony.

O0nem komnakT-aucka — 190-700 M6.

KommakT-mucku ObIBaIOT IITaMIOBaHHBIE Ha 3aBOJIE, AJ1s oqHoKpaTHoii 3anucu (CD-R), nas

MHOrokpaTHoii 3anucu (CD-RW). Jlucku nocneqHuX ABYX TUIIOB NMPEAHA3HAYCHBI JIJIsI 3aIIHCH B

JIOMAITHUX YCJIOBHUAX HA CHEIHATBHBIX MATYIINX MPUBOIAX TSI KOMITAKT-INCKOB.

DVD-auckn

Ab66peBuatypa DVD o3nauaer “Digital Versatile Disc” - mudpoBoit MHOTO(YHKIIMOHATIBHBIH AUCK.

DVD-auck - Hocutens nHpOpMANUY B BUIE AWCKA, BHEITHE CXO0XKHUI ¢ KOMIAKT-TUCKOM, OTHAKO

UMEIOIIUI BO3MOXKHOCTh XPaHUTh OONBIIHNA 00BEM HHPOPMAITHH 32 CYET HCITOIh30BAHMS J1a3epa ¢

MEHBIIEH ATUHOM BOJIHBI, YeM TSI OOBIYHBIX KOMIIAKT AUCKOB.

[MepBbie aucku 1 nmpourpeiBatenu DVD nossunmck B HosOpe 1996 B SAnonun u B Mmapte 1997 B CLIA.

DVD no cTpyKType NaHHBIX OBIBAIOT TPEX THIIOB:

e DVD-Video — comepxar ¢puiabMsbl (BUACO U 3BYK);

e DVD-Audio — coaeprxaT ayIuoJaHHbIE BEICOKOTO KauecTBa (ropas/Io BhIIIE, YeM Ha ayano-
KOMIIaKT-TUCKaX);

e DVD-Data — coaepxart nto0ble JaHHBIE.

DVD kak HocuTenu ObIBaIOT YETHIPEX THUIIOB:

e DVD-ROM — mramMmnoBaHHbIE Ha 3aBOJIE JNCKH;

e DVD+R/RW — nucku ognokpatsoii (R — Recordable) u muorokparuoit (RW — ReWritable)

3aITHCH;

e DVD-R/RW — nucku oxnokparHoii (R — Recordable) u maorokparnoii (RW — ReWritable)
3aITHCH;

e DVD-RAM — nucku MHOTOKPATHO# 3aIKCH ¢ POU3BONIbHBIM JocTyrioM (RAM — Random Access
Memory).

DVD mosxeT uMeTh 0JHY Wi JBe paboune CTOPOHBI M OJUH WM /IBa PA0OYMX CIIOsI HA KaXKJOH CTOPOHE.
OT nX KOJIM4eCTBa 3aBUCUT BMECTUMOCTh JTUCKA:

e ojHOCIOMHBIC onHOCcTOpoHHKE (DVD-5) BMeraroT 4,7 rurabaiita uHGOpMaIny,

e JByXcIoiinblie oHoctoponnue (DVD-9) Bmemniator 8,7 rurabaiita nadopmanumu,

e oxHocnolHble 1BycToponHre (DVD-10) Bmeniator 9,4 rurabaiita nadopmanumu,

e jByXcioiinble aByctoponnue (DVD-18) Bmemaror 17,4 rurabaiita nHGOpMAaIIUH.

Flash-qucxn

CeroJiHst IOYTH y KaXKJOT0 YeJI0BEeKa, pabOTAOIIEro 3a KOMITBIOTEPOM, ECTh MOTPEOHOCTH TEPEHOCUTD
JOCTaTOYHO OOJIbIINE OOBEMBI TaHHBIX.

TyT yX TIpoCTOit TMCKETKON HE OTIENaeIbes - U BIIPABAy, YTO TAKOE HA CETOMHAIIHUN AeHb 1,44 M6?
Jla v 32 COXpaHHOCTH JaHHBIX MOCTOSHHO MPUXOANTCS EPEKUBATh: HE POBEH Yac, 3TOT apXaWdHbIH
HOCUTENb HH(POPMALIMH I/Ie-TO MOBPEANTCS U IIEpecTaHeT paboTaTh.

USB-0peJioku - mpeacTaBisioT co00H, Moxanyi, caMblii yHUBEpCaIbHBIA CIOCO0 mepeaayn
WHQOpPMAITUH C OJIHOTO KoMITbloTepa ocHamenHoro USB-mopToM Ha Apyroi.

USB flash nakonurens (USB flash drive) ninn ®nemka(dismika) sBisiercss yA0OHBIM ITOMOIIHUKOM
JIEJIOBOTO YEJIOBEKA.

Flash kapTa namsiTu mo3BOJISIET MOMYYATh OBICTPHIN, BBICOKOCKOPOCTHOM JJOCTYH K JJAHHBIM, HAJIG)KHOE
XpaHeHre HHPOpPMAIINU B HAKOHETI, (uIeika o01agaeT MOOMIIBHOCTRIO, TPEBOCXOIAINEH aHAIIOTHIHBIE
MIEPEHOCHBIE HAKOITUTEIH.

He6ombiast, yno0Has v IpocTasi B MOAKIIFOUCHUH, C IIPUEMIIEMOM CKOPOCThIO uTeHHs U 3anucu, USB-
"(hremka" Bce OTUETIIMBEE IPETEHAYET HA POJIb ATAKOW COBPEMEHHOM JUCKETBI.

CoBpeMeHHBbIe «Opesnoku» crnocoOHsl Xxpanuts oT 1 I'0 70 32 I'0 gaHHBIX.



YCTpoiCcTBO KOMITBIOTEpA. Y CTPOKCTBO BBOJIA M BBIBOJIAa HH(POPMAITHH.

HNudopmanuio 06 OKpyKaroleM MUPE YEIOBEK BOCIPUHUMAET € IIOMOIIBI0 OPTaHOB UYBCTB.
Oprasbl 4yBCTB MOMY4Yar0T HHPOPMAIHIO B TeX opMax, B KOTOPHIX OHA CYIIECTBYET (TEKCT B yUeOHUKE,
coob1eHue 1o TenedoHy, 3armax ra3a Ha KyxHe, BKYC TOPbKOT0 TiepIia), a 3aTeM OHa IpeodpasyeTcs B
MBICITH, SMOIIUH, OIYIICHUSI.

KommeroTepy, Kak U 4eloBeKy, He0OOX0IUMO UMETh OPTaHbl, C MOMOIIBIO0 KOTOPBIX OH MOMKET
BOCIIPHHUMAThH MH(OpMAIIHIO.

Y COBpeMEeHHOT0 KOMIBIOTEPa UMEIOTCS pa3HOOOpa3HbIC YCTPOMCTBA, HA3bIBAEMBIEC YCIMPOUCMEAMU
6800a, KOTOPbIE BOCIIPUHUMAIOT Pa3IMYHbIC BUbI BXOIHBIX JAHHBIX: YKMCIIa, TEKCThI, N300pakeHUs,
3BYKH.

YcrpolicTBa BBo/Ia PeoOpa3yroT pa3IndHble BHIBI HHOOPMAIIMU B SIEKTPHYCCKHE CHUTHAJIBI, UMEIOIIUE
JIBA 3HAYCHUS, TO ECTh IEPEBOJIAT HA S3BIK KOMITBIOTEPA.

YcTpolicTBa BBOJIa — YCTpOHCTBa MTpeoOpa3oBaHus HHPOPMAH U3 POPMBI, OHSATHOHN YETIOBEKY, B
(bopMy, TOHATHYIO KOMITBIOTEDY.

K ycTpolicTBaM BBOJIa OTHOCATCS:

e  KJIABHATYpA;

MbIIIb,

CKaHep:;

JUKOUCTHK;

TpekOo;

MUKPOGOH:;

CBETOBOE MEPO;
rpadM4EeCKU IJIaHIIET.

KnaBuaTtypa sBisieTcs CTaHIapTHBIM YCTPOICTBOM JUISl BBO/IA TAHHBIX B KOMIIBIOTEP.

C e€ TTOMOIIBIO MBI MO’KEM BBOJMTH YHCIIOBYIO M TEKCTOBYIO HH(OPMAIIHIO, a TAKKE PA3THMIHBIC
KOMaH/IblI.

Bce cuMBoITbl, HaOMpaeMbie Ha KIIaBHaType, HEMEJICHHO 0TOOpayKaroTcs HA MOHUTOPE B TIO3UIIMH
Kypcopa (Kypeop — c8emaAwuiicsi CUMBOJL HA IKPAHEe MOHUMOPA, VKA3bIBAIOWULL NO3UYUIO, HA KOMOPOT
byoem omobpadicamocsi Ciedyiowull 6600UMbLL C KIABUAMYPbL 3HAK).

Haunbonee pacripoctpaneHa ceross kiiaBuarypa ¢ packiaaakoi kiasum QWERTY (unrtaercs
"kBepTH'"), HA3BaHHAS TaK M0 KJIABUILIAM, PACIIOJI0KEHHBIM B BEPXHEM JIEBOM Psy aipaBUTHO-LUPPOBOI
YaCcTH KJIABUATYPBHI.

Paboty knaBuaTypsl OJAEPKUBAIOT CHIEIMAIbHBIE Tporpammel, "3amuTeie” B BIOS, a Takxe npaiisep
KJIaBHATYPBl, KOTOPBI 00ecreunBaeT BO3MOKHOCTb BBOJIA PYCCKUX OYKB, YIPaBJIEHUE CKOPOCTHIO
paboThI KIIABUATYPHI U JP.

Mexanu3M 00pabOTKH CUTHAJIOB B KJIaBUATYpE:

KnaBuaTtypa komnbroTepa paboTaeT o ynpasieHUEM IPOrpaMM, KOTOPbIE ONPENEIISIOT, KaKylo
MH(QOPMALHUIO [TOJTy4aeT KOMIIBIOTEP B pe3yiIbTaTe HAXKATHs KIJIaBHIIL.

Mexann3m 00pabOTKH CUTHAJIOB, MOCTYMAIOMIKX OT KJIaBUATYPhl, IPUMEPHO CIEAYIOIIHA.

Kaxxnas xnaBuila Ha KJIaBHaType UMEET CBOM HOMEDP, Ha3bIBAEMBINM KOJOM.

3aMeTHM, UTO AaXKe €CJIM Ha3BaHUs KJIABHUIL Ha KJIaBHAType U COBHAIAIOT, HanpumMep kiasuiu Shift
CJIeBa U CIpaBa, TO MX KOJ BCE-TAKH Pa3IMYeH, U IOSTOMY B IIPHHIIMIIE 3TO COBEPILIEHHO Pa3HbIE
KJIABUIIIH.

Ilocne Ha)kaTus KJIaBUIIM KJIaBHATypa MOCBIIAET MIPOLECCOPY CUTHAN IPEPBIBAHUS U 3aCTABISET
MPOIIECCOpP MPUOCTAHOBUTH CBOKO pabOoTy W MEPEKIIOYUTRCS Ha MPOrpaMMmy o0pabOTKU TpephIBaHuUs
KJIAaBUATYPBHI.

[Ipu 3TOM KNIaBHaTypa B CBOel COOCTBEHHOM CHIEMAIbHON MTaMSTH 3alIOMHUHAET, KaKkasl KjaBuIlIa Oblia
Ha)kaTa (0OBIYHO B AMATH KJIABHATYPBI MOKET XPaHUThCA A0 20 KOIOB HAXKATHIX KIIABHIII, €CITU
MIPOIIECCOP HE YCIIEBAET OTBETHUTDH Ha MPEPHIBAHUE).

[ocne nepemayn Koa HAXKATON KIABHIIM MPOLIECCOPY 3Ta HHPOPMALIUS U3 AMSTH KIaBUATYPBI
ucyesaer.
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Kpome Haxatuns KIaBuatypa OTMe4aeT TakKe U OTIYCKaHWe KaXK0W KIaBUIIIH, TOCHLIAs MPOIEcCcopy
CBOW CHTHAJ MPEPBIBAHUS C COOTBETCTBYIOIUM KOJIOM.

Takum 00pa3oM, KOMITEIOTEP "3HAET", IEPIKAT KIIABHIIY WJIM OHA yiKE OTITyIICHA.

DTO CBOMCTBO UCIOB3YETCS PH TIEPEeX0/iaX Ha IPYroi pEerucTp, HapuMep MPH HAITMCAHUH 3arIaBHBIX
OyKB.

Kpome Toro, ecni kaBuIa Hakata JOJIBITIE OMPEAeIICHHOTO BPEMEHH, T.H. "TTOPOT MOBTOPA" - 0OBITHO
OKOJIO TTOJIOBUHBI CEKYHJIBI, TO KJIaBHATypa TeHEPUPYET OBTOPHBIC KOIBI HAXKATHSI TOW KIIABUIIIH.

Bcé Oosiee momynsipHbIMU cTaHOBATCS KiaaBHaTypbl Ha UK-syuax, He TpeOyromniue muypa s
TIOJIKITIOUCHHS K CHCTEMHOMY OJIOKY. [lepeiada CHTHAIOB ¢ TaKOW KJIaBHATYPbI OCYIIECCTBIISICTCS O
MPHUHIUITY aHAJIOTHYHOMY TUCTAHIIMOHHOMY YIIPaBICHUIO/

Maununyasarop Mbb'

MBI11b CITy>KUT JUIsl YIPABICHUS] KOMIIBIOTEPOM.

OT0 Kak OBl «KJIaBuaTypa Hao0bopoT». Y kinaBuatypsl 6onee 100 kiaBwuii, a y MBIIIH BCETO ABE, HO 3aTO
MBIIIb MOYXHO KaTaTh 110 CTOJTY, & KJIaBHaTypa CTOUT Ha OHOM MECTE.

MpImu 110 TUITy KOHCTPYKLIUH OBIBAIOT:

MeXaHU4YeCKHe — TSDKETIbI MeTaJUINYeCKUi apuK, OJeThIi B TOHKYIO Pe3HUHOBYIO 000JIOUKY,
BBITJIABIBACT U3 OKOILKA-BBIPE3a HA HIDKHEH, pabouell MOBEPXHOCTH MBILIKHU; BO BPEMsI IEPEMEILECHHS
MBIIIKH IO CTONY, IIApPHK, BpaIlasch, IPUBOAUT B IBMKEHHUE 1BA POJIMKA BHYTPHU MBIIIMHOTO KOpIIyca
(onuH oTBEYAET 3a ABMIKEHHUE 110 TOPU3OHTAIIH, BTOPOH — 10 BEPTUKAJIH); II0 YCIIOBHOM «CETKe
KOOPAWHATY» ABIKCHHS ITUX POJIMKOB CYMMHUPYIOTCS U TEPEBOASATCS B (GOPMY KOMITBIOTEPHOTO CUTHAA.
ONTHYECKHE — BMECTO TSDKENIOTO IapHKa U MOABI)KHBIX POJMKOB-KOJIECHKOB KaK Y MEXaHHYECKOH
MBIIIIKH, BCE IBUXKEHHS ONITUYECKOM MBI OTCIIEKUBAET CIIELUATIbHBIA CBETOBOM JIyY.

[To Tumy moKIIOYeHNs K KOMITBIOTEPY MBIIIKH MOAPA3IeISIOTCs Ha IPOBOAHBIC U OSCIIPOBOIHBIC
(mH(]ppakpacHbIe).

B ciryuae GecripoBOJHOM MBIIIKHY K MOPTY HA CUCTEMHOM OJIOKE MOJAKIIIOYAETCS HE MBIIIHHBINA «XBOCTY, &
NPUEMHHUK HHPPAKPACHOTO CUT'HAJa. MBIIIKa «00IIaeTcs» ¢ HUM, KaK IMyJIbT JUCTAHIIHOHHOTO
YIIpaBJICHHS C TEJICBH30POM, C TIOMOIIBIO HEBHAMMBIX JIydel. Takas MplIka padoTaeT Ha OaTtapeikax.

Ckanep

Ckanep npeZiHa3HauEH JJIS BBOJ]a B KOMITBIOTEP rpapmuecKoil Mith TEKCTOBOH MH(POPMAIIUHY C TUCTA
OyMarwu, Co CTpaHUIIBI )KypHAJa U KHUTH.

OH o4eHb OBICTPO CO3/IAET AIIEKTPOHHYIO KOIHMIO TEKCTA MM KAPTHHKHU, Peodpa3zyst BBOJUMYIO
nHpOPMAITHIO B POPMY, IOHATHYIO KOMIBIOTEDY.

Buabl ckanepoB:

Py4HbIe ckaHepsl.

Taxol ckaHep 3aHUMaeT He OO0JbIIIe MecTa, YeM KHIDKKa cpeltHero (opmara, U CTouT Heqoporo. OHako,
mpu 0OpalleHnH ¢ TAKHM CKaHepOM HY>KHa CHOPOBKA: HY)KHO MEJUICHHO W PABHOMEPHO ITPOBOANUTH ATHM
YCTPOHCTBOM, IOX0KHMM Ha HAcaJKy JJIsl IOMaIIHETo Ibliecoca, TI0 BCel TUIONIa i CKaHUPYeMOTro
n3obpaxenus. M eciu BOPYT IPOTHET pyKa, TO MpoIail kauecTBo n3o0pakeHus! Tak 4To, XOTS pydHbIe
CKaHEepBhI ¥ 00eCIIeYNBAIOT XOPOIINH YPOBEHb Ka4eCTBa IMOTYy4aeMOT0 H300paXeHHs, JOOUThCS ero OyaeT
BeChMa HETpOCTO.

InanmeTHbId cCKaHep.

CkaHep 3TOro TUIa NpeAcTaBsieT co00i 4TO-TO Bpoae OOJBIIOro MuaHIeTa. byMakHbIH JIUCT ¢
n300paKeHNEM WJIM TEKCTOM KJIaJIeTcs Ha MIPO3pavyHylo CTEKISIHHYIO TOBEPXHOCTb, 0] KOTOpoii "cHyet"
pacIro3HAONIMi DIIEMEHT CKaHepa, MPHOOP 3aKPbIBACTCS KPBIIIKOH... A Jajbllle CKaHep CIIENIAeT BCE CaM -
TaK ke, Kak paboTaeT Kcepokc. BOT ToNbKO Ha BBIXOJIE MONYUYHUTCS HE OyMaxKHast, a MUPPOBast KOTIHS
KapTUHKY - (aii.

EcTb, KOHEYHO XKe, ellle U IPYTHe TUTIBI CKAaHEPOB: JUCHOGbIE, RPOMSALUBAIOWUE, CREYUATUSUPOBAHHDLE
ckamepul 0151 pomozpaghuii u craroos u. m. 0. Ho Mbl He Oy/ieM pacckas3biBaTh 00 3THX, B O0ILEM - TO, HE
CJIMIIKOM MAacCCOBBIX YCTPOHCTBaX.

Besikyio nHpopManuio ckanep BOCIPUHUMAeT Kak rpadguyeckyro. Ecian 5To TekcT, TO 4T00OBI
KOMITBIOTEP OCO3HAJI €r0 B TAKOM KaueCTBE U MO3BOIIII Jajiee 00pabaThiBaTh Kak TEKCT (HampMep,
KaKHM-HUOY/Ib TEKCTOBBIM PEIaKTOPOM), HY)KHA CIIelIHalIbHasl TPOrpaMMa pacro3HaBaHusl (Harmpumep,
npozpamma ABBY FineReader), mo3positoias BeIACTUTL B CYHUTAHHOM H300paKEHUN OT/ACTbHBIC
CHUMBOJIBI U COTIOCTABHTh UM COOTBETCTBYIOIINE KOJIbI CHMBOJIOB.



YcrpoiicTBa BbIBOAA

UenroBeK UCTIONB3YET pa3IUIHbIE CPENCTBA, YTOOBI COOOIUTH MUPY CBOH MBICITH, UIEH, THITOTE3HI,
pelIeHus: YCTHYIO pedb, MICHhMEHHOE H3II0’KEHHUE, S3bIK )KECTOB I MUMHUKH, & MHOTAA MY ISl 3TOTO
JIOCTaTOYHO B3TJIS/A.

KommbroTep BeIIaeT coaepskalyrocs B HeM HH(POpMAIIHIO C TIOMOILBIO YCTPOMCTB BHIBOJIA.
YcerpoiicTBa BEIBO/Ia — yCTPONUCTBA MPeoOpa30oBaHUs BEIXOIHOHN nH(MOpMAIU u3 (popMbl, TOHATHON
KOMIIBIOTEPY, B (DOpMY, TTIOHITHYIO YEJIOBEKY.

SI3BIK 3MEKTPUUYECKUX CUTHAJIOB, JOCTYITHBIA KOMIBIOTEPY, IPE0Opa3yeTcs B €CTECTBEHHBIN,
TPaIWIIMOHHBIN [T YeNTOBEeKa SI3bIK — B UMCJIA, CIIOBA, KAPTUHKH, 3BYKH.

C moMOMIbI0 YCTPOICTB BBIBOIa MHPOPMAIIMH TTOITB30BATENh TIEPCOHATHFHOTO KOMITHIOTEpA
KOHTPOJIUPYET U BBOJ IAHHBIX, U PE3yJIbTaThl 00paboTKu HHpOpMAany.

Haubonee pacripoctpaneHHbIe yCTPOHCTBA BBIBOIAa HH()OpMAIIHU:

. MOHUTODP,
] IIPUHTEP,

e  KOJIOHKHM M HAayIIHUKU;

e  BHJCONPOEKTOP.
MonuTop
[Tpu paboTe ¢ KOMIBIOTEPOM OoJIbIE Bcero HHGQOpMAIMK MBI ITOJTy4aeM, I/ Ha MOHHTOP.
MOoHUTOp 4eM-TO MOXO0K Ha TEIEBU30D.
Ha skpane coBpeMEeHHOr0 MOHHUTOPa 0TOOpa)kaeTcsl TEKCToBas u rpaduyeckas uHGopMaIms,
aHMMalOHHBIE U BUICO(DUITEMBIL.
CoBpeMeHHbIE MOHUTOPHI UMEIOT OOTaTyIO LIBETOBYIO MATUTPY.
MonuTops! ObIBaIOT pa3Hble. OHU Pa3IUYAIOTCS pa3MepaMy U Ka4eCTBOM H300paXeHUsI.
Pa3mep sxpana usmepsercs qroiMamMu.
Ecnu BBl He 3HaeTe, 4TO TaKOe I0MM, TO BO3BMUTE CIMUKY U CIOMaiiTe €€ nonoiam. [[iamHa Takoit
MTOJIOBUHKH H €CTh TIOWM.
N3mMepstoT 3KkpaH HAaMCKOCOK — MEX/y TPOTHBOIIOJIOKHBIMU yIiIaMH (TI0 AMAarOHANHN).
Ceituac Hanbosee MomyJIipHBI MOHUTOPEI ¢ pasMepoM 17 u 19 aioiimoB.
MoHUTOPBI OBIBAIOT 3J1€KTPOHHO-Jy4YeBble U KUAKO-KPUCTAIHYECKHE.
IIpunrep
Ecnu BaMm ynacrcst co3aaTh YTO-HUOY/AIb HAa KOMIIBIOTEPE, HAIIPUMED, HAPUCOBATH CBOM MOPTPET MpHU
MOMOIIH IrpaUuIECcCKOro PEAAKTOpa, TO, KOHEUHO XKe, 3aX0UeTCs I0Ka3aTh €ro APY3bsiM. A ecliu y Ipy3ei
HeT KommbtoTepa? Torma XoTeaochk Obl HalleyaTaTh dTOT PUCYHOK Ha Oymare.
YroOsl BeIBECTH Ha OyMary WHGOpMaIUIo, UMEIOIIYIOCS B KOMITBIOTEPE, CITY>KUT IPUHTED.
[TpunTep — nevararoiiee yCTpOHCTBO, IpeIHa3HAYSHHOE TSl BBIBOJA TEKCTOBON MM IpadUuecKon
uHpOpMaIK Ha Oymary.
Cy1iecTByIOT pa3InyHble TPUHTEPDI, OTIMYAIOIINECS IPYT OT Apyra KayeCcTBOM IeyaTH,
MPOU3BOAUTENBHOCTBIO M, COOTBETCTBEHHO, CTOUMOCTBIO.
Buabl npunTepoOB:
MaTpH4HbIe (MT0JbYaThle) — X IeYaTarollee YCTPOHCTBO COAEPKUT B ceOe HEKOTOPOE YHCIIO0 UTOJIOK,
KOTOpbIE BRICKAKUBAIOT M3 TOJIOBKU M HAHOCST yJap 1o Kpacsieit jgente. OT yapa UroJo4Ke Ha Oymare
ocraercs Touka. A KOMOWHALUs UTOJI0YEK JaBajia CUMBOJI — OYKBY MIIH LUGDY;
CTPYiiHbIE — [T€YaTAIONINM YCTPOWCTBOM CIYKUT €MKOCTh CO CIIEIMaIbHBIMHU YEPHUIAMH, KOTOPHIE
BBIOPBI3TUBAIOTCST Ha OyMary U3 MHHUATIOPHBIX JIBIPOYEK-COIIEN 10| OOIbIUM JNaBiieHueM. Ha Oymare
0CTaeTcsl KpOXOTHasI KareabKa, THaMeTp KOTOPOH B IECATKHU pa3 MEHbIIIE, YEM AHAMETP TOUKU OT
MaTpuuHOro npuHTepa. COOTBETCTBEHHO, KAPTHHKH, BbIIaBaEMble TAKUM NMPUHTEPOM Oo0Jiee YeTKHE U
KayeCTBEHHBIE 110 CPAaBHEHHIO C MATPUIHBIMH MPHUHTEPAMH;
Jia3epHble — [IeYaTAONIM YCTPOMCTBOM CIIY>KUT BallMK-«0apaban», Ha KOTOPOM, B COOTBETCTBUH C
«TIOJJAaHHBIMY Ha TeYaTh N300pakeHueM, (GOPMHUPYIOTCS Pa3IMUHBIM 00pa3oM 3apsKEHHBIC YYaCTKH, K
KOTOPBIM MIPUTSATHBAIOTCS MEJIKHE YaCTHIIBI KpacAIIero mopoika. [locie aToro Bajguk «IpoKaThBaeT»
Oymary, mepeHocs Kpacky Ha e€ MOBEpXHOCTh — IIPH 3TOM TOHEP PACIUIABIISIETCS M 3aCTHIBACT YK€ Ha
Oymare. KauecTBo neuaTs y a3epHBIX IPUHTEPOB OYEHB BHICOKOE.
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