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MHcpopmaLmoHHble npouecchl

MHcopmauMoHHBIMW HA3bIBAKOTCA NPOLECcChl,
CBA3aHHbIe C ToslyyeHUeM, xpaHeHueM, obpabomkol u nepedayed HopMaL UK.

anMepbl HH(I)OpMaLlHOHHbIX npoueccoB B AeATEeNIbHOCTU YenoBeKa

MonyyeHue uHghopmauuu

MonyyeHne nHpOPMaLUN OCHOBAHO Ha OTPAXEHWWU PasnYHbIX CBOMCTB NPOLECCOB, OObLEK-
TOB U SIBNEHWI OKpYy)Xatlein cpeabl. 3TOT NPOLECC BLIPAXAETCA B BOCMPUATUN C NOMOLLLI
OpraHoB YyBCTB.

,U'ﬂﬂ ynyyieHna BOCNpUATUA MH(bOpMaLlMM YenoBeK npuayman pasnuyHbie nHaneunayanbHble
NpMCNocoBneHns 1 NPUBopPsI — 04KK, BUHOKIB, MUKPOCKOM, CTETOCKON, PaaniyHble AaT4nki v T. 4.

XpaHeHue uHgopmayuu

XpaHeHne nHpopmMaLmm MeeT BOonbLIOE 3HAYeHWe AN MHOTOKPaTHOro WMCMNoNb30BaHUs
nHdopmaunm U nepegadm nHopmMauun Bo BpeMeHU. [INa ONTOBPEMEHHOTO XpaHeHWs uc-
NonbL3YHTCH KHUMM, B HACTOSLLEE BPEMSA — KOMMNLIOTEPHBIE HOCUTENW, YCTPOWUCTBA BHELLHEN NaMATH
u ap. MHdopmMaums Yalle BCero XpaHuTca A8 HEeOOHOKPaTHOW AanbHeilwelr paboTbl ¢ He.
B aToM crniyyae onsa yckopeHus noucka nHbopmaumnsa gomkHa BeiTb Kak-To ynopsgodeHa. B 6mb-
NMOTEKax 3TO — KapTOTEKW, NMPU XpPaHEeHWW C UCNOMNL30BaHWEM KOMMbKTEPaA — pasMelyeHne
WHdopMauun B onpefeneHHbIX nankax, B Gonee CrnoxHelx criyyasix — a1o 6a3sbl JaHHbIX, WH-
dhopMauUMOHHO-NOUCKOBLIE CUCTEMBI U T. 4.

WHPOPMATHRA
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O6pabomka uHgopmayuu

ObpaboTtka wHgopmauMu nogpasymesaeT npeobpa3zoBaHue ee K BUAY, OTNMYHOMY OT
ucxoaHo popMel UNK coaepKaHusa nHgopmauun. MNpouecc namMeHeHuss HoOPMaLIUN MOXKET
BKIo4aTh B ceba, Hanpumep, Takne AEWCTBUSA Kak YACNEHHbIE pacyeTsl, peaakTupoBaHue, yno-
pAgoyMBaHne, 0bobLlieHne, cuctemMaTu3auna U T. 4.

PesynbTartsl 06paboTkv nHpopmauvn B gansHenweM UCNonb3yTCA B TeX UIA UHBLIX Lensx,
Hanpumep: nosly4eHne HOBOW MHPOPMaLMK U3 Ve U3BECTHON NyTeM NOrMYecKuX paccyxie-
HWA MK MaTeMaTUYECKUX BbIYUCNEHUA (HanpuMep, peELleHne reoMeTpUYEeCcKOr 3adayn); uame-
HeHue cpopMbl NpeacTaBneHuss MHpopmauum 6e3 U3IMEHEHUA ee coaepXaHus (Hanpumep,
NepeBO/, TEKCTa C OLHOr0 fA3blka Ha ApYroil); ynopsigoyeHue (COpTUMpOBKA) WHOpMaunm
(Hanpumep, ynopagoyeHue pacnucaHus OBYXKEHUS NOE3A0B N0 BPEMEHN UX OTNpaBneHus).

lMepedaya uHgopmayuu

Mepepaya uHdopmauun Heobxoguma ansa ee pacnpoctpaHeHus. OCHOBHBIMU YCTPONCTBAMU
ansa BeicTpon nepefayn nHopmaumn Ha Bonbluve pacCcTosiHUSI B HACTOsILLEee BpeMsi SABNSATCA
Tenerpady, paavo, TenedoH, TENEBU3UOHHBIR NepeaaTymk, TENeKOMMYHUKaLMOHHbIE ceTh Ha Ba-
3e BbIMUCMUTENbHBLIX cUCTEM. Takne cpedcTea CBA3W NPUHATO HasbliBaTb KaHanmaMmu nepegaym
uHcpopmaummn. Cnegyet oTMETUTL, YTO B NpoLecce nepefadu MHopmaLmm, oHa MOXET UCKa-
KaTbCH UMK TepATLCA. ATO NPOVMCXOAMT B TeX criydasx, koraa MHOPMaLUMOHHbIE KaHarbl NIoXoro
KayecTBa UM Ha NUHUM CBA3WU NPUCYTCTBYIOT LUYMbI (MOMeXxu).

Mepenaya uHdopmaunm — 3To Bcerga ABYCTOPOHHWMIA Mpouecc, B KOTOPOM eCTb MCTOYHMK
1 ecTb npueMHuUK uHdopmaumn. VictouHnk nepegaet nHopmaumio, a NPUEMHKUK ee nony4vaeT.
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UHdopmaumna. Ceoncrea nHgpopmauyum

C To4KM 3peHns UH(POPMaTUKK, MHDOPMALIUA — 3TO CBA3aHHbIe MeXay co6ou cBeAeHus,
M3MEHAIOLWMUE HALIKU NPeaCcTaBNEeHUs O ABMEHUU UNKN 06 LEeKTe OKpPYXKalLwero Mupa.

OcHOBHbIe CBOMCTBA UH(popMaLmnm

MonssmHoOCMB

3TuM cBOMCTBOM obnagaet TONbKO Ta MHMOPMauus, KOTopas BblpaweHa B
thopme, MOHATHOW TeM, KOMY OHa npefHasHayeHa, B MPOTUBHOM Crnyyae WH-
thopmaumsa cTaHOBUTCH BECNONE3HOM.

lMonesHocme
(4eHHoOCMb)

OTO KOMMMEKCHbI NokasaTenb kadectBa MHgopmaumn. 3aBuMcuT OT TOro, ka-
Kue 3afiaqm MOXHO peluWTb, Ucnonb3ys aTy uHgopmaumio. OfHako LEHHOCTb
MHopMaLMK — 3TO MOHATUE CYBLEKTUBHOE, T. K. MHOpMaUWs, nonesHas ans
O[HOTO YerioBeka, MOXeT BblTb COBEpLLEHHO BecnonesHoin Ansa Apyroro.

HocmosepHocmb

MHCDODM&U,MQ AO0CTOBEpHa, eCcni OHa CodepXXUT CcBedeHWdA, OTpaxKaklwme unc-
TUHHOE NonoXenue gen. Yacto n3-3a MCKaXeHun nHopmalumm 310 CBOWCTBO
yTpauuBaeTca. Kpome Toro, 4oCToBepHas UHgopMauusa co BpEMEHEM MOXeT
CTaTb HEOCTOBEPHON, TaK kak oHa obrnagaeT CBOWCTBOM ycTapeBaTb, TO eCTb
nepectaeT oTpaxaTbk NCTUHHOE NOMOXeHWe Aen.

AkmyanbHocmb

OHa onpegensieTcsl CTeNeHbl0 COXPaHeHUsi LEHHOCTW UHPOPMaLIMK B MOMEHT
€e WCMonb30BaHUs. AKTyarnbHy MHOPMaLWIO O4eHb BaXXHO UMETL Npu pabo-
T€ B U3IMEHAKLLMXCA YyCroBUAX, T. K. B TaKOM Chnyyae TOTbEKO BOBpemsA nony-
YyeHHas (Mn1 oBHOBNEHHasA) MHCOPMAaLIMA MOXKET NPUHECTH NOMb3y (MPUMEPOM
MOET CNYXWUTb NPOTrHO3 NOroAbl).

fMonHoma
U mo4YyHocmb

MonHoTa nHopMauuM o3HayaeT, YTO OHa COAEPKUT MUHUMAnNLHLIA, HO A0C-
TATOMHbLIAN ANS NPUHATUS NPaBUMbHOrO pelleHns cocTas. HapylieHue nonHo-
Tl MHpOpMaLMK COEPXKUBAET NPUHATAE pPeLLEHUA U MOXET NoBMeYb OLWKNOKN.

WHPOPMATHRA
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OcHoBHbIe hopMbI NPeACTaBNEeHUSA MHADOPMALMM C TOUKM 3PEHUA MHAOPMATUKA:
CUMBOJILHASA, TEKCTOBAs, rpadmyeckas u 3ByKOBas.

3a eduHuUy NPUHUMAETCA Takoe KonMyecTeo MHdopMaLUK, KOTOPoe COAEPXUT coobLueHne,
yMeHbLlawLlee HeonpeaeneHHOCTb 3HaHW B iBa pasa. lakas eauHuua HasbieaeTtca BUT.

Cnepnyrolias no BenuyuHe eamHuLa — 6anT
1 6ant = 2° 6UT =8 BGMUT

Hanee cnegytoT:
1 Kbawut (kunobawnt) = 1024 6anta
1 MBawnT (merabant) = 1024 Kbaita
1 MGawnT (rurabanT) = 1024 Mb6aiTa
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OCHOBHbIe TEHAEHUUWN Pa3BUTUA MH(POPMALIMOHHOIO oblecTBa

N3meHeHue cmpyk-
mypbl! 3KOHOMUKU
cmpykmypbi mpyda

B uHcopmaunoHHom obliecTBe OeAiTeNbLHOCTEL YenoBeka By-
AeT BO MHOTOM 3aBuUCeTb OT yMeHUs 3¢oheKTUBHO UCNOMNb30BaTh
nmerolyoca uHdpopmauuio. MicnonbaoBaHne KOMNLIOTEPOB BO BCEX
chepax yenoBeyeckon AeATENLHOCTH A0M¥KHO 0becneunTs 4OCTyn
K 0OCTOBEPHbIM UCTOUYHUKAM UHopMauuu, n3baBnTe YENoBeKka oT
PYTUHHOW paboThbl, NO3BONUTE YCKOPUTL NPUHATUE ONTUMAMbLHLIX
pELUEHUA, aBTOMATM3UPOBaTL 00paboTKy HOPMALIMK HE TONBKO B Mpo-
M3BOACTBEHHOM, HO W B colManbHON cchepax.

B pesynbTaTe gBvKyLWEA CUNON pazeuTis obLecTBa CTaHET NPoun3-
BOACTBO MH(MOPMAaUMOHHOIO, 8 He MaTepuansHOro npoaykra. 10T
npouecc JOSMKEH NPUBECTU K CO34aHNI0 MHOPMaUMOHHOro obLuecTsa,
B KOTOPOM IMaBHYH ponb BYAYT Urpath 3HAHWA U UHTENNEKT.

Pocm uHgopmayu-
OHHOU Kynbmypbl

CoBpemMeHHOE NOHMMaHWe MHPOPMaLUMOHHOWM KYIbTypbl 3a-
KI4aeTcs B YMEHUM U NOTPeOHOCTU YenoBeka paboTaTb C UH-
cdopmMauuven cpeacTBaMyu HOBbIX MHC(DOPMALMOHHBLIX TEXHONMOTUNA.
OHna BkntoyaeT B cebs ropasno Gonblle, Y4em NPOCTOn HAaboP HaBLIKOB
TEXHUYECKoW 0BbpaboTKkn MHAOPMALUKU C MOMOLLBK KOMNBKOTEPA U Te-
NEKOMMYHUKALUMOHHBIX CPEACTB.

KynbTypHbIA (B LUWMPOKOM CMbICIE) YENOBEK JOMKEH YMETb OLIeH!-
BaTb Nony4yaemyto MHOPMaLUNIO Ka4yeCcTBEHHO, NMOHUMATL ee Nones-
HOCTb, IOCTOBEPHOCTL U T. A. CyleCTBEHHbLI/ arneMeHT MHhopmauu-
OHHOW KyNbTypbl — BNageHne MeTOAMKOW KONNEKTMBHOIO NpUHATUS
pelweHnn. YmeHvne B3arMogencTBoBaThk B MHCDOPMaLMOHHOM none
C OPYrMMU NIOOBMW — BaXKHBIA NPU3HaK YenoBeka WH(popMaLunoHHOro
obuiecTra.

WHPOPMATHRA
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HzmeHeHusn e cchepe
ob6pa3zoesaHus

Bonebluve nameHeHns nponsoinayT B MHhopMaLUuoHHoOM obllecTBe
B cthepe obpasosaHuda. OaHa U3 NpUHUMNUanNkEHLIX Npobnem,
CTOALWMX Nepeq COBpeMeHHbIM 0bpa3zoBaHWeEM, — caenaTthb ero
Gonee QOCTYNHBIM ANA Kaxgoro YyenoBeka. 31a JOCTYNHOCTE UMe-
eT N KOHOMUYECKUE, N CoUManbHble, N TEXHOMNOMMYECKNE acneKTbl.

B cuny cBoero agnHamuama nHopMaunoHHoe obLecTBo notTpeby-
€T OT CBOMX YIIEHOB HEMPEpPLIBHOI0, Ha NPOTSKEHUN OeCATKOB NeT,
oByyeHus. ITO NO3BONUT YENOBeEKY He OTCTaBaTb OT BPEMeHU, BbiTh
CNOCOBHBIM CMEHUTL NpOdeCcCUto, 3aHATb AOCTOMHOE MECTO B COLN-
anbHon cTpyKType oblecTea.

Ceoboda docmyna
K UuHghopmayuu
u ceoboda ee
pacnpocmpaHeHus

CoBpeMeHHble MH(POPMAaLMOHHbLIE TEXHONOMMWU YUCTO TEXHUYECKM
OTKPbINW Be3rpaHWYHbIA NPocTop ANs UHPOPMaLUNOHHLIX 0BMEHOB.
Ceobopga gocTyna Kk mHdopmauum U ceoboga ee pacnpocTpaHeHust —
obsizaTenbHOe yCroBue AeMoKpaTU4ecKoro pa3BuTus, cnocoo-
CTBYyHOLL|€E€ 3KOHOMWUYECKOMY POCTY, A06POCOBECTHOWN KOHKYPEH-
LMK Ha pbIHKe.

NMywb onvpasck Ha NONHYH ¥ AOCTOBEPHYH MH(OPMALMIO, MOXHO
MPUHMMaTL NPaBUMbHLIE U B3BELUEHHLIE PELUeHUs B MOMUTUKE, SKOHO-
MUKe, HayKe, NpaKTW4eckoi aeaTenbHocTh. OrpoMHoe 3HayeHue nMeeT
csobopaa pacnpoctpaHeHns nHpopMaummn KynbTypHO-NPOCBETUTENb-
Horo xapaktepa. OHa cnocobcTByeT pocTy KynbTypHOro v obpasoBsa-
TENLHOIO YPOBHA 06LLEecTBa.
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Pazeumue u macco-
goe ucrnosib308aHue
uHhopMalUOHHbIX
U KOMMYHUKaUUOH-
HbIX mexHonoa2ull

Co3paHue TeNneKoMMYHMUKaLWOHHOW MHpacTPYKTYypbl, BKMHO-
yawouei B ceba ceT nepegauun AaHHbIX. NoABNeHUe OrpoMHbIX
a3 AaHHbIX, BOCTYN K KOTOPbLIM Yepe3 ceTu Nonay4yunu MUnauno-
Hbl Noaei. BoipaboTka eAvHbIX NpaBuN NOBEAEHUNA B CETAX
M NMOUCK B HUX MHhopMaLnK.

OrpomHyto ponb B 0Bcyx4aemom NpoLecce cbirpano co3gaHue
MexayHapoaHoW koMmnbioTepHoh ceTn MHTepHeT. CerogHsa oHa
npeacrtaenaeT coboi KonoccanbHyK M ObICTPO pacTyLLY CUCTEMY,
4YMCno none3oBarenei Kotopon npubnuxaetcs K 200 munnMoHam
YyenoeekK. VIHpopMaUUOHHEIE U KOMMYHUKALUOHHBIE TEXHOMNOrMU
NOCTOSIHHO pa3BUBaIOTCS.

H3meHeHus yknada
MU3HU odeli

PopmMupoBaHue MHPOPMaLNMOHHOro obLecTBa CylWecTBEHHO
OTPa3UTCA Ha NOBCeAHEeBHOMN XuU3Hn noaein. O TOM, HACKOMNLKO
rnyBokummn ByayT aTW M3MEHEHMWA, MOXHO TONbLKO AoradbiBaThbes. Tak,
MaccoBoe BHeapeHue TeneemaeHus B 60-70-x rogax XX Beka cylue-
CTBEHHO M3MEHUIIO BbIT NAEN, MPUYEM HE TONBKO B NTYYLUYIO CTOPOHY.

C oQHOI CTOPOHLI, Y MUMMWUOHOB NOAEN NoSBUNAChL BO3MOKHOCTb
JOCTyna K COKPOBMLLAM HaLMOHANBHON 1 MUPOBOW KyNbTyphbl, C ApY-
roM — COKPaTUIIOCh XKMBOE 0bLeHWe, cTano bonblue CTEPEOTHMNOB,
Haca)gaeMblx TeneBuUAEHUEM, CY3Uncsa Kpyr YTeHus. HegaeHee goc-
TUXKEHWE VIHTePHET-TEXHONOMMIA — NoXo 3a NOKYMNKamMK peanbHbIX
TOBApPOB B BUPTYarbHbIA VIHTEpHET-MarasuH — MOXKET Pa3BUTLCH B UH-
thopmavmoHHoM obLecTee BNNOTh 40 NUKBUAALMW COBPEMEHHOW CUC-
TEMbI TOPrOBIN.

WHPOPMATHRA
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OcHoOBHbIe 3TankbI pa3BnuTuA BbIYUCNUTENTIbHON TEXHUKHU

Py4Hoi — ¢ 50-20 meicavYenemusi 6o H. 3.

JTOT nepvo aBToMaTu3aunn BbIMUCIIEHUIA HA4arcs Ha 3ape 4Ye/I0OBeYeckor UMBMNn3auun
1 GasnpoBancs Ha UCNONb30BaHWK NanbLUeB PyK, KaMELKOB, nanoyek W T. n. MocteneHHo dop-
MupoBanack NOTPebHOCTE B M300pEeTEHUN YCTPONCTB, NOMOratoLmMX CYETY.

OQHO M3 TakMx YCTPOWCTB M3BECTHO MNog HaseaHuem abak, BbIMUCNEHUA 30eCb BbINOMHSA-
NUCb NepemMelleHneM KOCTel Mnu kamellkoB. [1oaoBHble cYeTHbIe YCTPOMCTBA WUCMONb30Ba-
nuck B Mpeuun, AnoHun n Kurae. AHanorom abaka B opesHein Pycu asnanuce goweawmne oo
Halux OHERN cYemel.

MN3obpen nozapughmuyeckyro nuHelKky, KoTopas ycnewHo
ucnone3oBanack B Hawen ctpare ewe 15-20 net Hasag ans
NPOBEAEHUA HECMNOXHBIX WHXEeHepHbIX pacyeTosB. OHa, Heco-
MHEHHO, ABMSETCA BEHLOM BblYMCNUTENbHbLIX UHCTPYMEHTOB
py4YHOro nepuoaa asTomaTu3aumm.

. Henep,
Hayano XVil eeka
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Mexanu4veckuil — ¢ cepedurbl XVIl eeka

Passutne mexaHukn B XVII Beke crTano npeanocbiKOW CO3AaHUA BbIMMCNWTENBHBIX YCT-
pPoORCTB 1 NpMBOPOB, NCMONB3YIOLLNX MEXAHNYECKUI CNOCO6 BbIMUCNEHWA.

Cospgan nepeyro OEACTBYIOLLYIO MOAENb CHETHOW CyMMUPYIOLLEin ma-

Bbne3s lMackanek, 1642 2.
? WWHbBI, KOTOPAs MOrna BbINOMHATL ONepauymn CroXeHUs U BblYUTaHWUS.

CKOHCTPYyUpOBaJ CYETHYK MallMHy, NO3BONSHLLYK BbINOMNHATL BCE
yeTbipe apucmMeTuyecknx onepaumn. CuyeTHas MawwuHa JleibHuua
nocnyxwvna npoobpasom AnA co3aaHua apndmMomeTpa — MexaHu4e-
Fomagbpud ¢poH felibHuy, | CKOro YCTPONCTBa AN NPakTU4eckux BelyucneHuwi. MNosaHee apud-

1670-1680 22. MOMETP MHOTOKpaTHO COBeplUeHCTBOBalcs, B TOM YuUCne pYCCKUMU
yyeHbiMmun-uzobpetatensamu 1. /1. Yeboiwessim u B. T. OdHepom.
ApudmomeTp ucnonb3oBancd BMNOTb A0 cepeduHel XX Beka
1 ABWIICA NPeaLEeCTBEHHUKOM COBPEMEHHOIO KanbKynaTopa.

BelaBuMHyn waeto cosgaHus NporpammHo-ynpasiaemMoll CHETHOR
MalUVHbl, UMeLLEen apugmemuyeckoe ycmpoucmeo, yempoucmaeo
ynpasneHusi, egoda u nevyamu. [epBas cnpoekTnpoBaHHas Bab-
onmpxkem mawuHa boina cosgana B 1822 rogy v patorana Ha na-
Hapns3 Ba266udx poeom apuratene.

Bropoi npoekt babbuaka — aHanuTuyeckass MalinHa, Ucnornbayo-
wasi nNpyMHUMN NPorpamMMHOro ynpaesneHust M npegHasHavaewasics
ans BbluncneHus nboro anroputMa. MNpoekT He Bbin peanuzoBaH,
HO NOMNYYMI LUMPOKYIO M3BECTHOCTL U BLICOKYIO OLEHKY YYEHBIX.

OpgHoBpemeHHo ¢ Yapnb3om Babbugxem pabotana negu Aga
Naeneic. OHa paspaboTtana nepsbie NPOrpaMmmbl Ang ero MalluHbl,
3anoxuna MHorue uwgen v BBena psig NOHSATUA U TEPMMHOB MNpoO-
rpaMmMmUpoBaHNst, COXPaHUBLLMXCH [0 HACTOALLErO BPEMEHMU.

nedu Ada llasneiic

WHPOPMATHRA
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InexkmpomMexaHuyeckuil — ¢ deeaHocmbix 20008 XIX aexa

I. Xonnepum

Cospaet B CLUA nepBbii cyeTHO-aHANMTUYECKUA KOMMIMEKC, Npea-
HasHadeHHbIn Ana obpaboTku pesyneTaToB Nepenucy HaceneHus
B HECKOJTbKUX CTpaHax, B TOM yucne u B Poccun.

[ns npoBefeHus BeIMMCEHWI XONnNepuT HApa4y ¢ MeXaHU4ecKMMu
yCTpoCcTBaMU BMnepBbLIe npuMeHsieT aneKkmpu4yecmeo.
MawwnHa Xonneputa cogepxana KnaBULWHbIA nepdopaTop, No3Bo-
naowmnin nepcgopuposaTte okono 100 oTBepcTUA B MUHYTY OAHOBpEe-
MEHHO Ha HEeCKONbKMX KapTax (NoBTopsioLycs WHgopMaumi:
lWITaT, OKPYr 1M npodee), MaluHy Ans COPTUPOBKM U TabynsaTop.
MawwnHa pna copTUPOBKM npedcTtaensana coboi Habop AWMKOB
C Kpblllkamu, rae kapTbhl NpoABUrannchk Mexay «CYUTbIBAOLWMMUY
WTBIPAMX Ha NPYXUHax W pesepeyapom co pTyTbl. Korga WTbipb
nonagan B OTBepCTUe Ha nepdokapTe, TO Kacancsa pTyTW U 3amblkan
3MEKTPUYECKYIO Uenb, OTKPLIBAA KPbILUKY COOTBETCTBYHILUErO SALLMKA.
Tyna v nonagana nepdokapra. Tabynsatop paboran aHanornyHbim
o6pa3om, TOMbKO 3aMblkaHWE LEnu MPUBOAWMO K YBENWYEHWIO CO-
[EepUMOro COOTBETCTBYHOLLETO CYETHMUKA HA eAMHNLLY.

B paneHenwem cupma . Xonneputa crana ogHOW U3 4YeTbipex
hMpm, NONOXUBLLMX HA4Yano M3BeCTHOW kopnopauun IBM.

A. TeropuHz u 3. Mocm

OrpOMHOE BNUAHWE Ha AanbHenllee pasBUTUE BblYUCNWUTENbHOW
TEXHUKKW OKas3anu paﬁ()Tbl MaTeMaTUKOB, KOTOpble [AOKazlann
npuHuunuanbHyD 803MOXHOCMb pelweHus asmomamamu noboll
ﬂpOﬁﬂEMb! npu ycriosuu, 4mo ee MOXHO npe@cmaeumb 8 sude
areopumma C y4eTom BbINOITHAEMbIX MaLluMHON onepaumﬁ.
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3nekmpoHHbIU — ¢ COPOKoebIx 20008 XX seka

CLUA (3HUAK), 1946 2.
CCCP (M3CM), 1950 2.

MepBble 3NEeKTPOHHO-BbIYMCAINTENbHBIE MawMuHbl (3BM), cro-
cobHble asmomamudecku no 3adaHHol rpoepamme obpabamsigamb
bonbuwivue 0bbemsl uHghopmayuu, Beinn noctpoersl B 1946 r. B CLUA
(QHUAK)1nB1950r.8 CCCP (M3CM).

Mepeble OBM 6binu namnosbivu (BKodann B ceba AeCATKM Thicad
namn), o4eHb JOPOrMMUN U 0YeHb BONbLUMMK (3aHMMany rpoMaaHbIe
3anbl), NO3TOMY WX KOMMYECTBO M3MEPSNoChk eauHMLAMK, B NyYLLEM
cnyyae gecstkamu WTyK. OHW MCNoONb30Banuck AnNs NpoBeaeHus
rPOMO3AKMX U TOYHLIX BEIYUCNEHUI B HAYYHLIX UCCNEAOBAHUSX, NPU
NPOEKTUPOBAHUWN SIAEPHBLIX PEeaKTOPOB, pacyeToB TpaekTopuin Gan-
MIMCTUHECKUX PaKeT 1 T. A.

Mporpammel ansa nepebix 3BM, HanvcaHHble Ha MalUMHHOM A3blKe,
npeactaenanu coboi oYeHb ONWHHbIE NMOCNeaoBaTENbHOCTU HyNei
W eauHWL, Tak 4TO COCTaBMEHWE W OTnadka Takux nporpaMm 6bino
Yypeasbl4alHO TPYAOEMKUM AEMNOM.

[aneHenwee coeeplieHcTBOBaHne 3BM onpepensnock rnpozpeccoMm B o6nactu anekTpoOHWKK
(T. €. pasBUTUEM 3NeMeHTHOM Ga3sbl). BbiNo NonoXeHo Ha4yano HOBOMY NMokoneHuo 3BM.

MNon nokoneHuem 3BM npuHATO NOHMMAaTL Bce TUNbLI U moaenu BM, nocTpoeHHble Ha OfHUX
1 TeX Me Hay4HbIX W TEXHoMorm4yeckux npuHunnax. Kaxpoe cneaytollee nokoneHue otnv4aeTcs
OT npefbliaywero nNPUHUMNUaneHo APYroil TEXHOMOrMEen W3roTOBMEHWUA HOBLIX 3MEKTPOHHBLIX

ANEeMEeHTOB.

WHPOPMATHRA
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XapaktepHble Yyeptbl ABM Kaxxgoro nokoneHus

MokoneHue XapakTepucTuKu
3BM | nokoneHue Il nokonexue Ill nokoneHue IV nokoneHue
MNoabl
A 1946-1958 1959-1963 1964-1976 1977—...
npuMmeHeHuA
3NEKTPOHHO-
BaKyyMHbIe Namnkl, | NONynpoBOAHUKOBLIE fonewwue
3nemMeHmMHas vy ynpaeon WHTErpanbHble
6a3a pe3ncTophl, anemMeHTbl, cxembl (UIC) WHTerpaneHble
KOHOEeHcaTopbl, TPaH3UCTOPEI cxemsl (BMC)
pene
Konuyecmeo
3BM e mupe OEeCATKU ThICAYU [EeCATKM ThicaAY MUTIMOHBI
(wm.)
B BMAE rPOMO3KMX |B BUOE CTOEK YyTh Onn3Kkn K HanonbHbLIH
Ma6apumsi | wkadoB, 3aHMMaET |Bbille YernoBeyeckoro | rabaputam N HaCTOMbHbIN
cneumanbHblid 3an | pocrta Il nokonexnns BapUaHTbI
OT COTeH
Bsicmpo- ThiCAY OO0 bonee OecATKOB
HCINpo 10-20 Teic. on./cek. | no 1 MnH. on./cek. A A
delicmeue MUWVOHOB MWINIMOHOB
orn./cek.
MarHUTHble ONCKN —
Hocumenu nepcokapTel, NeHTLI MarHuUTHbIE,
MarHUTHbIE NEHTHI
uHgopmayuu nepconeHThI W MarHUTHLIE  |NasepHble,

OWCKK

mMarHuToonTuvyeckue
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CI1O¥Hble 3KC-
nnyatauma u

ynpotieHue ob-
CNYXXNBAHUA — Npu

nosiBneHue auc-
nnees, rpadgono-

MaccoBoe Mnpous-
BOACTBO NepcoHars-
HbIX KOMMbLIOTEPOB.
MosiBnenue cpencTs
MynbsTUMEaua.

ogcgym:BaH;e, HGECEDEBHOZ;M . c;po:Tegim,cyn- Peannaauus npuH-
e T neperpes, He- MPOMCXOANT 3ame- | POLUeHME KC- LMNa OTKPBLITOM
06x0aMmMocTb Ha Bcel nnaTbl Ue- | nnyaTtauvu 6na- apXMTEKTYPbI
B CreunansHoOn | NUKOM, a He Kax- roAaps npuMeHe- | coananme MUKPO-
CUCTEME OXNa)- | AOro anemeHTa HUIO NpUHLMNA MPOLIECCOPHbIX
neHus B OTAEMNBHOCTY MOAYNbHOCTK BLIMCTTATENLHAIX
CUCTEM, KOMMbH-
TePHbIX ceTen
anropMTMUYEcCKUe | pexum pasgene-
Xapakmep nporpammmpo- COBMECTUMOCTb
A3bIKW NMPOrpamMmmMun- | HUA BPEMEHN.
npozpaMMHO20 | BaHWeE B Kogax, nporpamMmmMHoro
poBaHus, noasne- | MNoasnexwe MM,
obecrneyeHus | aBToKogax obecneveHus

Hue ACY n CYTN

Cyb[, CANP

WHPOPMATHRA
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MarucTpanbHO-MOAYNbHbLIA NPUHUMUIM MOCTPOEHUA KOMNbIOTEpa

Maructpans unM cCUCTEMHAs LUMHA — 3TO HAabOp 3NEKTPOHHbLIX NWUHUK, CBA3bIBAKOLLMX
BOEOMHO npoueccop, namMATe M nepudepuitHble yCTPOWCTBa MO agpecauuu nNamsTty,
nepenayv AaHHbIX U CNYXebHbIX CUrHanoB.

LLInHa cocTonT U3 Tpex MHOTropaspAaHbIX LUWH, COBAUHAIOLLIMX BCE MOAYIIN: WNHBI AAHHbIX, LWAHbI
anpecoB Y WuWHLI ynpaeneuusa. Ha wwHe agpeca ycraHasnueaeTcs agpec Tpebyemon ayeiiku
namsiTM Uy ycTPOMCTBA, C KOTOpbIM ByaeT npoucxoante obmeH uHdopmaumei. Mo LWuHe gaHHbIX
cobctBeHHO n BymeT nepepaHa Heobxooumasi wHdopmaums. PerynupyeT STOT Npouecc LvHa
yrnpasneHus.

npoueccop BHYTPeHHAA NaMATb

aapeca
IHMHa JAaHHBIX
ynpasnexua

YCTPOWCTEA BBOAA || yCTpOWCTBaA BbiBOAA || BHELUHAA NaMATb




q)yHKLI,HOHaJ'I bHaA CXemMa KOMnbHTEpa
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CUCTEMHbIN BNOK

I |
I |
I bnok nutaHua |
I Mpoueccop i
| [nckoBoabl I
I
I MNamaTte |
| KoHTponnepsi
| |
| I

< CUCTEMHAS MATUCTPAIb >

BHELLUHME YCTPOUCTBA

MoHuTop MbiWwb Knaenatypa [puHTEP

I—==="
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MNMpoueccop, NnamMATbL, BHELWWHWE YCTPOUCTBA

Mpoueccop ABNAETCA LEHTpanbHbIM YCTPONCTBOM KOMMbIOTEPA U OTBEYaeT 3a 06paboTky
BCEX BUAOB UHdopmaLun, a Takke obecneymBaeT cornacoBaHHbIE AENCTBUA BCEX Y3NOB,
BXOASILLMX B COCTaB KOMMNblOTEpPA.

CooTBeTcTBEHHO Hanbonee BaXHLIMK YacTAMK rnpoueccopa ABNAKTCA
apudmeTuko-noruyeckoe ycrponcteo (AllY) u yerpoincteo ynpasneHus (YY).

BHyTpu npoLieccopa UMetTea cneumnansHbie AYeiku (perucTpel) A4na onepaTuBHOrO XpaHeHus
obpabaTkiBaeMbix JaHHLIX M HEKOTOPOK cnyebHoi nHdopmauuu.

[ns XpaHeHWs Kak JaHHbIX, Tak U nporpamm ux 06paboTki B KOMNbIOTEPE
CNYXWUT YCTPOWCTBO — NnaMsATb. CornacHo chyHgameHTanbHoOMy npuHuMny c¢poH Hemana,
ansa oboux TMNoB UHdoOpMaLMK NCNONL3YeTCs eMHOE YCTPORCTRO.

MNamATb KOMNLKOTEPA NPUHATO AENUTHL HA BHELWHIOK U BHYTPEHHIOK

BHewHAs naMsames

Wcnonb3yeTcs Ans 4ONTOBPEeMEHHOMo XpaHeHus uHdopmauum. B kayecTee yCTPOWCTB BHELLHEN
namaTy oBbIMHO BLICTYMAKOT HaKONUTENW Ha rMBKUX MarHWTHbLIX Auckax (HIMA), HakonuTenu Ha
KECTKUX MarHWTHbIX Auckax (BuMHYecTepax) U onTudeckue Hakonutenn (CD-ROM u DVD-ROM).
B KOHCTPYKUMM YCTPOWCTB BHELUHEN NaMATU MMEIOTCS MEXaHU4YeCcKn [ABWXKYLIMECS 4acTu,
NMO3TOMY CKOPOCTb MX paboTbl CYLLECTBEHHO HUXE, YeM Y NOSMHOCTLIO 3MEKTPOHHON BHYTPEHHEN
namatn. Tem He MeHee, BHELIHAS NaMATb NO3BOMSAET COXPaHWUTb OFPOMHbIE O0DOBEMBI
MHOpMaUMK C LeNbIo NocneayoLwero NCnonb3oBaHus.
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BrHympeHHsasa namamb

370 BbicTpogencTEYOWAs 3NEKTPOHHAA NamMATL KOMMbIOTEPA, PAcnonoXeHHasl Ha ero CUCTEM-
HOI nnate. B cocTaBe BHYTPEHHEW NamMATh MMEETCH OnepaTMBHOE 3anoMKHalLWEee YCTPOWCTBO
(O3Y) n noctosiHHoe 3anomuHatollee yctpoicteo (M3Y).

o3y n3y

Ero rmaBHoe HasHayeHWe COCTOWUT B TOM, 4TOObI XpaHWUTb | 3Ta NamaATb WCNONb3YeTCH KOMIb-
AaHHbLIe W NporpaMmel ANs pellaeMblX B TEKYLMA MOMEHT | IOTEPOM  TOMBKO  ANS  YTEHWA
3afa4y. 1o MOryT GbiTb A@HHbIE, NporpaMmbl UX 06paboTkW, | U CAYXUT ANS XpaHeHWA nporpamm
NPOMEXyTouHble pe3ynbTaTel U T.M. [pKU BLIKNIOYEHUN KOM- | U AaHHBLIX Ha4yanbHOW  3arpysku
nbloTepa COAepKUMOoe onepaTMBHOW NamATM CTUpaeTcs. | KoMNbloTepa U TecTUPOBaHWUA ero
OnepaTtvBHas namATb 06bIMHO XapakTepu3yeTcs cpaBHW- | yanoB. Kak BMOHO W3 Ha3BaHws,
TenbHo HebBonbwum obbemom (go 512 MBE) u oyeHb Bbico- | MHQopmaumsa B M3Y He 3aBucuT OT
KOW CKOpOCTbIO obpalleHus K nHopmauun. COCTOAHNA KOMMbloTEpa.

B coctaBe nwoboro KOMNbLKTEPa UMEHTCS ChneuuanbHblie yCTPONCTBa BBOAA U BbIBOAA
MHdOpMaLUK, TaK Ha3biBaeMble BHELLUHWE UK NeputhepuiiHbie YyCTPOWCTBA, HanpuMmep:
+ KnaBmartypa (015 BBOAA YACMNOBOW W TEKCTOBOMN MHAhopmaLiin);
¢ MOHWUTOpP, Ha 3KpaHe KOTOPOro BLICBEYMBAETCH YWUCNOBAs, TekcToeas, rpaduyeckas
1 BUAeOUHGMOpMaLKs;
* MaHUNynaTop MblWbs (AN BBOAA rpauyeckoil nHpopmauum unu paboTsel ¢ rpaduyeckum
UHTepdencoM nporpamm);
¢ NpuHTEp (ana coxpaHeHua uHdopmauun Ha bymare);
¢ cKaHep (AnA BBOAA@ B KOMMbIOTEP (hoTOorpachuin Wnv PUCYHKOB, MO3BOMNSET C MOMOLLLHO
cneyunansHoro nporpamMMmHoro obecnevyeHns pacnosHate B NPOYUTAHHOM WM30OpaXeHWn TeKCT
W COXpaHWTL ero B BUAe, NPUrogHoM AnA pefakTUpoBaHWsa B 0DLIMHOM TEKCTOBOM pedakTope);
¢ MUKPOMOH (CryuUT ANA BBOLA 3BYKOBOW WHbOpMaLmnn).

WHPOPMATHRA
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YcTponcrtea namaTty komnbrotepa. Hocutenn nidgpopmaymm

MamaTte KOMNbHOTEpPA

OcHoBHas (BHYTpeHHSNS) BHeluHas

/\

OnepamuseHas MocmosiHHasn

OnepamusHas
namsime

MNpepgHasHaveHa AnNA  XpaHeHus UWHopMauuu, U3MeHsilolWencas B xode
BbIMOSIHEHUA  MPOLIECCOPOM  3a/jaHHbIX  Onepauui  (AaHHbIX, Mporpamm,
MPOMEXYTOYHBIX pesynbTatoB WM T. n.) [pu  BBIKIOYEHUA KOMMbIOTEPa
coaepKMMoe onepaTuBHOW NnamaTu ctupaeTtcs. OnepaTtuBHas namsaTb 0ObIYHO
XapaKkTepuayeTcsl CpaBHUTENEHO Hebonswum obvemom (ao 512 MB) u oveHb
BBICOKOW CKOPOCTLI0 0BpalleHus K MHdopmaumu.

MocmosHHas
namameas

Mcnonb3yetcs KOMMbIOTEPOM TOSMBKO ANA YTEHWA W CRYKWUT ANA XpaHeHWus
nporpamm W JaHHbIX HavyanbHOW 3arpyskn KOMnbloTepa U TeCTUPOBAaHWA ero
yanoe. Cogepxumoe 3ToW MamsATv YCTaHaBMMBaeTCA HENOCPeACTBEHHO Mpu
M3roToBNEHMM U B JanbHellem He uaMeHseTcs. [locne  BhIKMKYEHUS
KomnbloTepa cogepxumoe N3Y coxpaHaeTcs.

BHewHss
namsims

Ana OonroBpeMeHHOro XpaHeHusi WUH(OopMauMKM WUCNONb3YeTCH BHELUHSS
namate. B KayecTtBe YCTPOWCTB BHELWHEW Namat OObIMHO BbLICTYNAKOT
HakonuTenu Ha rmMbkux marHuTHeix guckax (HMMO), HakonuTenu Ha
KECTKMX  MarHuTHbIX  guckax  (BUHYecTepax) U oNTUYeckue
Hakonutenun (CD-ROM wu DVD-ROM). CambiMn MeOneHHbIMU U3 HUX Mo
ckopocTv obmeHa pAavHbIMKU aBngawTes  rmbkuwe auckm (0,05 M6aiat/c),
a cambiMK BbICTpbIMK — XecTkue aucku (oo 100 Mbaiit/c).




Ansa paboTbl C BHELWHEW NaMATbI0 HEOOX0AMMO Hanuuue HakonuTens
(ycTpoiicTea, obecneynBaioLLero 3anuck 1 (Mnu) cHMTbIBaHWE MHopmaunm)
W YCTPOWCTBA XPaHEHNS — HOCUTENS.

B Hacmosuwee epeMs ucnonb3yromcest
cnedyroujue eudbl HaKkonumesneu

HUm coomeememeayrom ocHOBHbIe
eudbl Hocumenei

® HaKOMUTENMW Ha MTMBKMX MarHUTHbIX OUCKaX
(HrMA);

@ HaKonurTenum Ha XeCTKnx MarHutTHbiX OUCKax
(H>XMA);

® HakonuTenu Ha marHuTHoi nexte (HMIT);

e Hakonutenu CD-ROM, CD-RW, DVD.

e [MbKkMe MarHuTHble OUCKK
OUCKU NS CMEeHHbIX HOCUTENEH;
® XxecTkne marHuTHble guckn (Hard Disk);
® KacceTbl Anga ctpumepoB 1 gpyrux HMIT;
e nvuckm CD-ROM, CD-R, CD-RW, DVD.

(Floppy Disk),

BaXHbLIMM XapakTepuCTUKaMM BHELLHEW NaMATU ABMAIOTCA
ob6bem, spems docmyna u ckopocmes o6meHa uHghopmayued

Tun Hakonumens fg’éﬁggﬁ, Crkopocmbs o6meHa daHHbIMU (M6/c)
OuckeTwl 3.5" 1,44 Mo 0,05
BuHuecTtepsl no 50 I'e no 100
CD-ROM 650 M6 no 7.8
DVD-ROM po 17 1e ao 21

WHPOPMATHRA
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HEPEBO,EI, uenbix 4Yucen B ABONYHYHKO CUCTEeMYy CHUCIeHUA
M CUCTeMbl, poacCTBEeHHbIE OBOUYHON

Onsa nepesofa uenbkix Yyucen B ABOUYHYH CUCTEMY CHMUCIEeHWA, COrMacHO ONMCaHHOMY Bhllle
anropuTMmy, UCNONb3yeTCs NX nocneaosaTenbHoe AeneHNe Ha OCHOBaHWE CUCTEMbI CHUCNEHUSA 2,
OCTaTKU OT AENeHNs BbINUCLIBAKTCH B NOpsaKe, 06paTHOM X NOMNyYeHUHD.

Mpumep nepesoaa AECATUYHOrO Yncna 654 B ABONYHYIO CUCTEMY CHUCTIEHNS:

YacTtHoe | 654 327 163 81 40 20 10 5 2 1

Ocrarok 0 1 1 1 0 0 0 1 0 1
Takum obpasom, oteet: 654, = 1010001110,

[na nepeBoAa Lenoro Yicna u3 ABOUYHOW CUCTEMbI CHUCIIEHUA B CUCTEMY CYUCINIEHWUS, OCHOBA-
HUEM KOTOPOW ABMNAETCA CTeneHb OBOWKW, Haoo oObeunHUTE LMdpbl ABOUYHOIO Y1cna B rpynmbl No
CTOSMbKO UKdp, KaKoB NokasaTenb BbllleykaszaHHON CTeneHn (HanpvMep, ecnu nepeBos OcyLlecT-
BNAGTCA B BOCBMEPUUYHYIO CUCTEMY, TO rpynnel ByayT cogepskaTb No TP LUMdpsl, T. k. 8 = 2°).
pynnupoBKa NpoU3BOANTCA cripasa Ha/eso. Ecnu B nocnegHeit rpynne HegocraeT undp, cnesa
AonucbiBatoTea Hynu. Kaxpas rpynna 3amMeHsieTcsi COOTBETCTBYHOWEN LUMEpPOoin HOBOW CUCTEMbI
B COOTBETCTBMW C NpuBeAeHHbIMW Tabnuuamm.

[Ona BoCbMepU4HOMU CUCTEMBbI:
P=2| 000 | 001 | 010 | 011 | 100 | 101 | 110 | 111
P=8| O 1 2 3 4 5 6 T

Onsa wecTtHaguaTepUyHON CUCTEMBI:

P=2 | 0000 | 0001 | 0010 |0O11 | 0100 | 0101 | 0110 | 0111 | 1000| 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

P=16 0 1 2 3 4 5 6 7 8 9 A B C D E F
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I'Ipe.::ICTaBneHue uenbixX Yncen B KOMNbKTEpPE

YT106bI NONYYNTL BHYTPEHHEE MpedcTaBlieHWe Uenoro nonoxurtensHoro 4yucna N,
XpaHsawerocs B k-paspsigHoi siveike namsiTm, HeoGxoauUMo:

1. nepesecty yucro N B ABOUYHYIO CUCTEMY CHUCTIEHUS;

2. NONy4YeHHbIl pe3ynsTaT AONONHUTL CreBa HesHavallmMmMmu Hynamu o k paspsaaos.

Mpumep BHYTpeHHero npefcTaesnexdus yucna 1607,, = 11001000111, B 2-6aiiToBOW AYelike:

lofojolofof1f1fofoj1fojofJof1]1]1]

[na xpaHeHWs UenkixX yucern co 3HaKoM OTBOAUTCA ABe AYerkn namaTtu (16 butoe),
Npu STOM CTapLlUKii (KpallHWi NeBLIN) paspag OTBOAUTCS NoA 3HaK Yucna.

Ecnu yncno nonoxutensHoe, To B 3TOT pa3psan 3anucbiBaeTcA 0, ecnn oTpuuartensHoe, To 1.

Mpumep npeacrasneHus gecatuyHoro Yicna 2356,,= 100100110100, B 16-paspaaHoi ceTke:

|lofojofJoJ1joJof1fofof1f1fof1]ofo]

I'Ipen(:TaBneHne NONOXUTENbHbLIX YUCeN C Y4EeTOM 3HaKa Ha3bIiBAETCA NPAMBLIM KOOOM 4YMCra.
ﬂﬂﬂ npegcrtaBneHna oTpuuaTenbHbIX YUCEN NCNONb3yeTca OONONMHUTENbHbLIA KoA.

[nsa nony4yeHma OONONHUTENbBHONoO Koda oTpulaTenbHOro Yncra MoXHO UCNoNb30BaTh
CrneaytoLLmMii anropuTm:

1. Moayne uucna (umcno ©e3 3Haka) 3anMcbIBAKOT B MPSMOM KOAe B N OBOUYHLIX
paspagax.

2. 3HayeHus Bcex BMTOB NPsSIMOro KoAa WHBEPTUPYIOT, T. €. BCE €AMHULbI 3aMeHsItoT Ha
HYNK, a BCe HyNu — Ha eauHnubl. Takum oBpasom, nonyyarT 06paTHbIA Kod Yyucna.

3. K nonyyeHHomy obpaTHOoMy koady NnpubaensaoT eauHULLy.

WHPOPMATHRA
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Mpumep BHYTpPEeHHEro npeacTaBneHus
Lenoro orpuuarensHoro 4yucna -1607

1. BHyTpeHHee npeacTaBneHne nonoxutensHoro Yucna 1607:

[ofolololol41[1TofJol1loloJol1T1]1]

2. HBepTupoBaHrem nony4um obpartHbIi Koa:

[111[1]1[1]ofof1[1l0]4[1]1]0]0]0]

3. Jobasum eauHuLly:
[1l1l1]1]10oJof1l1]of1[1]1]0f0f1]

OTO W ecTb BHYTPEHHEE ABOUYHOE NpeacTasneHue yucna -1607.

Ana nonoxutenbHbIX YMCen NPAMOM, 00paTHLIA U OONONHUTENBHBIW KOObl COBNaaaoT,
a ansa oTpuuaTenbHbIX — HeT.




M peacrtaeneHne BewecTBeHHbIX Yucen

BeluecTBeHHbIE YACNa XpaHATCA B NaMSATU KOMMNbOTEPa M 00pabaTbiBaloTCcs NpoLeccopoM
B chopmarTe ¢ nnasawlLuei 3anaTtoi. B atom cnyyae yucno A npepacrasnserca B Buae A=m- q",
roe: m — mMaHTucca YMcna; ¢ — OCHOBaHWe CMCTEMbI CHUCTIEHWS; N — NOPSAA0K YKcha.

Yucno B dpopmaTe c nNnasBarowein 3anaTon 3aHMMaeT B NamAaTn KoMnboTepa 4 banTa
(ecnu aTo YMcno Tak HasbiBaeMoi ABOWMHOM TOMHOCTK, TO — 8 BaiiTos). Mpu aTOM OTAENLHO
BbIOENAOTCS paspsaabl AN XpaHeHWs 3Haka Yyncna, 3Haka nopsaka, nopsaka u camon MaHT1cehl.,

T\._ B -

5 T~
Mopsanok MaHTucca

3Hak nopsaaka
3Hak ymecna

Yem Gonblue pa3psanoe oTBOOUTCHA Nog 2anMcb MaHTUCCI,
TeM Bbille TOYHOCTbL NpeacTtaBrieHUA Yucna.

Mpumep 3anuck uucna 6,25, = 110,01, = 0,11001-2", npeacTasneHHOro B HOpPManU3oBaHHOM BuAae,
B YeTblpexbainToBoM hopmare C ceMbio pa3psaaMu Ansa 3anucu nopaaka.

31 30 _ _23_22 _ _ _ _ _ _2_10
loJolojoioiojoi{1i1]1/1i0/0i1/0{0j0i..i0{0]/0]
A 1\\ j;\‘__ _/;

v il
Mopsipok MaHTucca

3Hak nopsigka

3Hak yucna

WHPOPMATHRA
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[BonyHOE KOAMPOBaHUE TEKCTOBOW MHd OpMaLmn

MNpv BBOOAE B KOMMLITEP TEKCTOBOM wWHopMaumum Kaxaasa OykBa KoawupyeTcs
onpegeneHHbIM YMCNOM, a NpPU BLIBOAE HA BHELLHWE YCTPOWCTBA (3KpaH Wnv neyatb) Ans
BOCTPUATWA YEMNOBEKOM MO 3TUM Yucnam CTpoATcs maobpaweHws 6yks. CooTBETCTBUE MEXOY
Habopom ByKB ¥ YMCNaMU Ha3bIBAETCS KOAUPOBKOW CUMMBOIIOB.

e TpaaMUMOHHO AnNsl KOAUPOBAHUS OQHOIO0 CUMBOSA UCMNOMNbL3YETCA KONUYECTBO
vHpopmauuu, pasHoe 1 Bauty (8 Gutam).

e KoagupoBaHue 3aknoyaeTcs B TOM, YTO KaXaoMy CMMBOIY CTaBUTCA B COOTBETCTEBUE
YHUKaNbLHBIA AeCATUYHBIA KO (MM COOTBETCTBYIOLMA eMY OBOWNYHBLIA KOL).

e Kop cumBOna XxpaHUTCA B NaMATY KOMMNbIOTEpa, rae 3aHumaeT 1 banr.
Mpy TakoM cnocobe MOXHO 3aKkoaAMpoBaTh 256 pasnuuHbix cUMBONOB (256 = 2°).

Takoe KonM4yecTBO CMMBOJIOB AOCTATOYHO AN NPEACTaBNEHNs TEKCTOBOW MHOpMaLnu,
BKNOYas NpoNUCHbIe U 3arnaeHsie GyKBbl PyCCKOro andasuTa, Lphl, 3Haku, rpadryeckue
CMMBOSBI U T. .

Kaxxgomy cuMBOMY Takoro andasuta CTaBUTCH B COOTBETCTBME YHUKATNbHLIM AECATUYHBIA KOA,
o1 0 go 255, a kaxaomy AecaTUHHOMY Koy COOTBETCTBYET 8-paspsiAHblil ABOUYHbIA KO,
ot 00000000 go 11111111, Takum obpasom, KOMNbLIOTEP pasnuMyaeT CUMBOSbI MO UX KoAy.
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e [IpUCBOEHME CMMBOIY KOHKPETHOrO Kofda ABMSETCA BONPOCOM COrnalleHus,
KoTopoe MKCMpyeTCcs B KOHKPETHOW kogosoi Tabnuue.

e B kayecTBe MexayHapoaOHoOro craHgapTa npuHsaTa kogoeas tabnuua ASCIL

B artoin kogoBon Tabnuue natuHckne ByKkBbl (MPONMCHbLIE U CTPOYHbIE) pacnonarawTcs B
andaBuTHOM nopagke. PacnonoxeHue Lntp Takke ynopsao4eHo No BO3PACTAHWIO 3HAYEHWUIA.
370 npasurio cobngaeTcs v B opyrux Tabnuuax KOAUMPOBKY 1 Ha3biBaeTCH

NPUHUMNOM nocnegoBaTenbHOro KogupoBaHua andaBnToB.

e CtaHgapTHbIMK B 31O Tabnuue kogos ASCII aBnalTes TonNbKo nepebie 128 cMMBONOB,
T. €. CUMBOSbI C HOMEpamMu OT Hyns (aBoudHbIA kog 00000000) no 127 (01111111). Ciona BxogaT
BykBbI NaTUHCKOro andaeuta, UMdpel, 3HaKU NpenMHaHus, CKOOKN 1 HEKOTOPLIE APYrHE CUMBOLI.

e OcTtanbHble 128 kopos, HavynHasa co 128 (aBounyHbii koa 10000000) u koHvasa 255 (11111111),
MCNONb3YTCA ANS KOAUPOBKN BYKB HAaLMOHaNbHbIX andyaBuToB, CMMBOMNOB ncesaorpadukn
M Hay4HEIX CUMBOIMOB.

Haunbonee pacnpocTpaHeHHo B HacTosLWwee Bpems senaeTtca koguposka MS Windows, koTopas
obosHavaetcs kak CP1251 unn Windows 1251. B HacToslLLee Bpems Bce Bonbliee Ynucno
nporpamMmm HauvHaeT nogaepxunsath ctaHaapT Unicode, KOTOpbIid No3sonseT KoanposaTth
npaKkTM4yecku Bce A3bIKW U OWaneKTbl XuTenein 3emnu.

OTOT cTaHOApT OTBOAMT HA KaXKAblA CUMBON He oduH 6ailT, a dea, NO3TOMY C €ro NOMOLLLIO
MOXHO 3aKOAMpoBaTh 65536 pasnuuHbIX cuMBonos (65536 = 2'°).

WHPOPMATHRA
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KogupoBaHue uBetoBon nHopmaumm

e OgHUM BaiiTOM MOXHO 3aKoaMpoBaTh 256 pa3nuyHbIx LBeToB (2° uBeToB).

e Ecnn Ha KogupoBaHue LBeTa BblAeNnnTs agBa 6anTa, To0 MOXHO 3akogupoBaTs 65536
pasnuuHbIx useTos (2'° usertos).

e Ecnu anst koguposaHus rcnonb3oeaTe 3 6anTa, 10 — 16,5 MnH UBeTOB (224 LBeToB). Takon pexum
MO3BOMSET CO34aTh Ha dKpaHe U30bpaXkeHue, He yCTynaloLmMe No KA4YECTBY LIBETA XMBOW NpUpoae.

LiBeToBLIE MOOenu
Cnocob pazgeneHus LBETOBOro OTTEHKA Ha COCTaBNsALLIME KOMNOHEHTL! Ha3biBaeTCs yeemoesol
modernbto. B KoMNbIOTEPHOW rpaduke npumeHsaoTea Tpu usetosble mogenn: RGB, CMYK, HSB.

LiBeToBasa mogens RGB
Mcnonbayertcs Ansg nany4yaemoro LBETa, T. &. Mpu NoAroToBKE aKpaHHbIX JOKYMEHTOB.
JTtoBoi uBeT MOXHO NpeacTaBnTbL B BUAE KOMBMHAUMK TPEX OCHOBHLIX LIBETOB:
kpacHozo (Red), seneHozo (Green) v cuHezo (Blue).

an uBeTa Ha3bIBaKTCH LBETOBbLIMM
coctaBnawwumMmu. [lpy  KOOMPOBKE LBeTa
TOYKN M300paxeHUs ¢ NoOMoLUbK Tpex GalTos, Jlmnoesti (255, 0, 355)
nepekInA bant Kogupyert KpacHyto b

COCTaBnALLYI0, BTOPOW — 3eNneHylo, TPETUA —  iqacmm
CUHIOHD. (2550, 0)
Yem 6Gonblwe 3HayeHwe OGanTa LBETOBOW
cocTaBnsloWen, Tem  spye  3TOT  LBeT.
Mpn HanoxeHun OOHOW CcOCTaBnsWen Ha

Crmt (1, 0, 255)

—_—

Bemeni ( 255, 255, 255)

Wk 'S
APYyryto  ApKOCTb  CyMMapHoOro LUBeTa Takke (255,255, ) ./ J,,»f'“rgm;ﬁamﬂ. 255, 255)
yBenuumBaetcsa. [loatomy uBeTOBas MoOAenb ot
RGB, wcnoneaywuwasaca nnd  MU3ny4aeMmoro Beneneni(l, 255, 0)

LBeTa, Ha3blBalTCa aAaUuTUBHOMN.
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LiBeTorana mogens CMYK
WMcnonb3ayeTtcs npy paboTe ¢ oTpaXkeHHbIM LBETOM, T. €. AN NMoAroTOBKM NeYaTHbIX J0KYMEHTOB.
LiBeToBbIMM COCTaABNALWMUMI 3TO MOAENW ABMAIOTCA LBETA:
2ony6ou (Cyan), nunoesii (Magenta), )xenmsiii (Yellow) n yepHbii (Black).

3T uBeTa nomnyyalwTcs B pesynbrare BblUUTaHUSA
OCHOBHbIX UBeTOB mMoaenn RGB w3 Benoro upeta.
UepHbil UBET 3a4aeTcsa OTAENbHO.

YBenuueHue KonuyecTBa Kpacku npueoauT
K YMeHbLUeHWo spkocTy uBeTa. lNMoaTomy LBeToBas
mogens CMYK, ucnonb3aywuwascsa ana oTpaXeHHoro
LBETA, HA3bLIBAIOTCA CYOTPaKTUBHOM.

Jrnoekn

Cucrembl LueeToB RGB 1 CMYK cBsizaHbl C orpaHM4eHUsAMI, HaknaabiBaeMbIMy annapaTHeIM
obecneyeHnem (MoOHUTOP KoMMbloTepa B cnyyae RGB u Tunorpadpckme kpacku B cnyyae CMYK).

LieeToBana mopenb HSB

Hanbonee ynobHa Ans YernoBeka, T. K. OHa XOPOLUO COrnacyeTcsl ¢ MOAeNbio BOCNPUATUA LiBeTa
yenosekoM. KomnoneHTamu mopgenu HSB senaoTes: mowx (Hue), HacesruyenHoecme (Saturation),
Apkocmb UBeTa (Brightness).

TOH — 3TO KOHKPETHBIM OTTEHOK LiBeTa.

HacblueHHocmb xapakTepusyeT ero MHTEHCUBHOCTb, UMK YACTOTY.

SipKocmb Xe 3aBUCUT OT NPUMECU YepHOW Kpackun, o6aBNeHHON K JaHHOMY LBeTy.
Mopens HSB yao6Ho npumeHaTs npu co3aadumn cobcTBeHHO n3obpaxkeHus, a No oKoOH4YaHuu

paboTbl n3obpakeHue MoXHO npeobpasoeath B Mogens RGB unv CMYK.

MporpaMmbl, NpeaHasHayYeHHbIe Ans co3aaHus u 06paboTky rpadnyecknx N3obpaxeHu,
Ha3bIBAIOTCH 2paghuvecKuMU pedakmopamu.

WHPOPMATHRA
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Tabnuubl NICTUHHOCTY NOrNYECKNX (PyHKLUN

Tabnuuein AICTUHHOCTU NOrM4ecKon PYHKLMKU NPUHATO HasbiBaTb
mabnu4yHoe npedcmaesieHUe 102UYeCKOLl onepatuu,
B KOTOPOM NPUCYTCTBYIOT BCE BO3MOXHbIE COMETAHWS 3HAYeHU BXOAHbIX NEpeMeHHbIX
1 nonyyaemble Npu 3TOM 3HAYEHWS BbIXOAHbIX NEpeMeHHbIX (Pe3ynbTaToR Norvyeckon onepaumu).

Tabnuua MCTMHHOCTU DYHKUMK NOrM4ecKoro

oTpuuaHus (MHBepcuwn)

CIOXEHMNA (AN3BIOHKLUN)

YMHOXEHUSA (KOHBIOHKLUN)

X X X|Y|Z=XvY XY [|Z=X&Y
0 | 010 00 0
1 0 0 |1 0] 1 0
1|0 110 0
1 1 | | ]
CeoiicTBa
OU3BIOHKN UL KOHBIOHKUUU
XvY¥=YvX X&X=X;
XvY)vZ=Xv(YvZ) X&Y=Y&X;
Xv0=X, (X&Y)&Z=X& (Y & Z):
rae 0 — TOXKAECTEBEHHO NOXHOE BLICKAa3biBAHWE; X&X =0
XvX=1; X &0 = g,
Xw1=1, roe 0 — TOXKAECTBEHHO NOXHOE BbiCKa3biBAHWE;
roe 1 — TOXIeCTBeHHO UCTUHHOE BbICKa3biBaHVE; X&1=X,
Wiz =X rae 1 - TOXKOAECTBEHHO WCTUHHOE BbiCKa3biBaHWE
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OcCHOBHbI€ 3aKOHbI anredbpbl NOrMKu

3akoH HenpoTuBope4na 3aKOH UCKIHOYEeHHOro TReTbero
A&A=0 AvA=1
3akoHbl ge MopraHa 3aKkoH ABOWHOro OTPULAHUA
AvB=A&B, A&B=AvB A=A

3aKkoH KOMMYTaTUBHOCTM. |_||DV1 ornepaunax norm4eCKoro yMmHOXeHWA 1 J1Iorm4eCcKoro CnoXxXeHmsA
norndecKkne nepemMeHHbsle MOXXHO MEHATE MeCTaMu.

A&B=B&A AvB=BvA

3akoH accoumMaTMBHOCTKH. ECnn B NOrM4YECKOM BblpaXeHUU UCMOoNb3yeTcs TONbKO onepaums
NOFNYECKOTO YMHOXEHUS UMK TONLKO ONepaLms orMyeckoro CroXeHus, To MOXHO npeHebpeyb
CKOBKaMun 1nv pacctaBuTb UX MPOU3BOIbLHO.

(A&B)& C=A&(B&C), (AvB)vC=Av (BvC)

3akoH aucTpubyTMBHOCTU. 33 CKOOKM MOXHO BbIHOCUTL Kak 0BLLIME MHOMUTENH,
Tak v obwue cnaraemble.

(A&B)v (A&C)=A&(BvC),
(AvB)&(AvC)=Av (B&C)

3aKoH NornoweHus 3aKOH UCKIMOYeHUA (CKnenBaHus)

Av(A&B)=A A&(AvB)=A (A&B)v (A&B)=B, (AvB)&(AvB)=B

Kpome aToro cnpaBegnuBbl criegyiouine 3akoHbl
AvA=A, A&A=A, Av1=1,
Av0=0, A&1=A  A&0=0.

WHPOPMATHRA
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MpaBuna cocraBneHns Tabnuy NCTUHHOCTU
ANSA CNOXHbIX NOrMYecknx pyHKUUN

Onsa nwGoi norniyeckoin hyHKLMN MOXHO NOCTPOUTL mabnuuy ucmuHHOCTU,
KOTOpana onpegenseTr ee UICTUHHOCTbL UK NOXKHOCTbL
Npu BCeX BO3MOXHbIX KOMOMHAUMAX 3HAYeHUN apryMeHToB (NOrM4yecknx nepemMeHHbIX).

Mpu nocTpoeHun Tabnuy UCTUHHOCTU LienecoobpazHO NpuaepPXKUBaTLCA
cnepywowero asgzopumma delicmeuii:

1. CHavana onpeaendrT Konu4ecTBo CTPOK B Tabnuue nctuHHocTU. Konuyectso CTpOK ﬁyﬂeT
paBHO 2" (I',EIE! n — KONnM4eCTBO Norn4veckmnx I'IEPEMEHHI:IX) NNKC CTPOKa 3arofoBka.

2. Oanee onpedendarT Konu4ecTso ctonbuos B Tabnuue UCTUHHOCTWU, OHO paBHO Konu4ecTBy
TNOTMHECKUX NEPEMEHHBIX MIKC KOJTMYECTBO NOTMYECKNX OnepaLuuii.

3. Batem CTpoOUTCH Tabnuua UCTUHHOCTK C yKa3aHHbIM KOINM4eCTBOM CTPOK U cTonbuoB, cTonobLbl
noanncelBakwdTCcA, B Taﬁnnuy BHOCATCA BCEBO3MOXHbLIE Haﬁopbl 3HAYEHNI NCXOOHBIX NOMMYECKUX
nepeMeHHbIX.

4. W, HakoHel, BbIMOMHAKTCA Heobxoaumble noruyveckue onepauum, Tabnuua WCTUHHOCTW
3anonHaeTca no cronbuam.
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Mpumep cocTaBneHusa Tabnuukl NCTUHHOCTH ANA NOTMYECKON PYHKLUK,
cogepxallen onepauuu oTpulaHne, AN3LIOHKUMIO U KOHBIOHKUMIO
«CocTtaBneHve Tabnuubl NCTUHHOCTW ANns norudeckon pyHkumm Z = (A v E) & (A v E)»

1. Onpepenvum KONMWYECTBO CTPOK B Hallelh Tabnuue UCTUHHOCTU.
Mbl nmeem aOBe norvyeckne nepemeHHble A u E, cnegoBaTenbHO, KONMMYECTBO CTPOK byper

paBHo 2% + 1 =5,

2. BbIfsCHMM, Kakoe KONMM4YecTBO cTonbuoB HeOGXOﬂMMO.

Y Hac — OBe noruveckne nepemMeHHble, Han KOTopbiMKM Bynet BbINOMHEHO 5 NMOru4eckux
onepauuni — ato A v E, A, E, A v E n, HakoHel, (A v E) & (A v E). 3HauuT, Ham noHagobutcsa 7

cTOnGUOB.

3. Moctpoum Ta6nv|u,y, nognuwiemM ctonbubl U 3anofiHUM ee UCXOAHbIMU 3HaYeHUAMMU
nornyeckunx nepemMeHHbIX. B pesynbTaTte AOIPKHa NonyyvynuTbCA cneayouiasn Tabnuua:

A| E|AVE|A | E|AVE|(AVE)&(AVE)
0|0
0| 1
110
111

4. Tenepb BbINONHUM HeobxoaumMble onepauuuM W nocrefoBaTenbHO (CrnesBa Hanpago)
3anonHum Bce ctonbubl. Pesynstatom ByneT rotoBasa Tabnvua MCTUHHOCTH:

A|E|AVE|A|E | AVE| (AVE)&(AVE)
0|0 0 111 1 0
0|1 1 110 3 1
110 1 0|1 1 1
111 1 0|0 0 0

WHPOPMATHRA
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INNornyeckas cxema nonycymmartopa

Tabn vLa CroXeHWA ogHOpa3pAaHbIX OBOWYHbLIX YXUCen C y4eTOM nepeHoca B CTapI.IJHIT‘I pas3pan:

Cnazaembie | Cymma | [leperHoc
X Y z P 3peck X n Y — cnaraembie,

Z — cymma (nonyyeHHasn B 4aHHOM paspsife

JBOUYHaA undpa),

P — nepeHoc B cTapLluvii paspsa.

=00

==
o= |00
il ==l

MepeHocy B creaylowmin paspsag MOXHO NOCTaBUTL B COOTBETCTBUE
0ObLIYHYH Onepauuio NOrM4ecKoro YMHOXeHUs (KOHbIOHKLMI), T.e. P=X & Y.
TNorunyeckoe BhipaxeHue, onpefensaLlee CyMMy ABOWYHLIX LUKP B JaHHOM paspsage:

Z=(XvY)&(X&Y).

Cxema nonycymmaTopa, BbINOMHAILWEro CyMMUpoBaHue oaHopaspsaHbIX ABOUYHBLIX YUcen
6es yyeTa nepeHoca 13 Mnaawero B CTapLumii paspaa.

X
—E l P > [daHHasa cxema Ha3bIBAeTCs NOMyCYyMMaTOpPOM,

T. K. BbINOMNHAET CYMMUPOBaHWe OAHOpa3psaa-

[ e | HbIX A4BOUYHBIX Yucen 6es yyeta nepeHoca 13
" “ 7 MNaLWero B CTapwuii paspsag.
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MonHeIn oaHOpas3pAaHLIA CyMMaTop AOJDKeH MMeTk Tpu Bxopa: X, Y (cnaraemeie),
P, (nepeHoc u3 mnagwero paspaga) u gea Bbixoga: cymmy Z n nepeHoc P.

lNepeHoc u3
Cnazaemsblie mnaduwezo Cymma | [lepeHoc
paspsida
X Y Py £ P
B atom cniyyae Tabnuua cnoxeHus 0 0 0 0 0
Bynet umeTb cnegyiownin Bua: 0 1 0 1 0
1 0 0 1 0
1 1 0 0 1
0 0 1 1 0
0 1 1 0 1
1 0 1 0 1
1 1 1 1 1

[MepeHoCcy MOXHO NOCTaBUTL B COOTBETCTBME FIOrM4ECKOE CNOXEHWE pe3ybTaToB NONapHOro
NOrM4EeCcKoro YMHOXXeHUA BXOAHbIX nepemeHHbiX (X, Y, Po).

dopmMyna Ansa nepeHoca:
P=(X&Y)Vv (X&Py) Vv (Y &Py).

3HayeHune CYMMBbI:
Z=(XVYVP) &PV (X&Y&P,).

Ona cnoXeHuss MHOropaspsigHbIX ABOWYHbLIX 4YUCEN MPUMEHSKT MHOropaspsaHbINA
ABOWYHBLIM CYMMaTop, KOTOpbI npeacTasnseT cobo KOMEMHAUMK OaHOpPaspsAHbIX
cymmaTopoB. Ha kaxablit paspsa ABOWYHOMO YWUCna CTaBUTCS OAHOPa3psAHbIA cymMMaTop, npu
3TOM BbLIXOA NepeHoca Mnaglwero paspsga cymmartopa ABMASETCA BXO4OM AnA cymmartopa
cTapLuero paspsaa.

WHPOPMATHRA
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Tpurrep

Tpurrep — 3TO 3NEKTPOHHasi CXema, NMpUMeHsieMas B perucTpax KoMnkkTepa AaAns
3anoOMUHaHUsA OOHOro paspsiga OBOMYHOIO Koga. Tpurrep MMeeT ABa YCTONYUBLIX COCTOSHUS,
OAHO M3 KOTOPbLIX COOTBETCTBYET ABOMYHON eAnHuLE, a Apyroe — ABOUHHOMY HYITIO.

YcnoesHoe o6o3HavyeHue RS-mpuzaepa
(S M R, cooTBETCTBEHHO, OT aHrMMInCKKX set — ycTaHoBka U reset — cbpoc):
- Q
v—w’ T —
b a
OH umeeT ABa cuMMeTpUYHbIX BXxoda S 1 R 1 aBa cuMmeTpuyHbIX Bbixoga Q v Q. Ha kawablit
13 [1ByX BX00B S 1 R MOryT noaBaThCA BXO/HbIE CUTHAMbLI B BUE KPATKOBPEMEHHbLIX UMMYIbCOB.
Hanuuwne nMnynbCa Ha BXOAEe CHUTaeTCA e,annueﬁ, a ero OoTcyTcrBue — Hynem. B 0bbivuHOM
cocmosiHuu Ha oba exoda mpuzaepa nodaemecs cueHan «0» u mpuazep xpaHum «0».

[na 3anucu B TpUrrep «1» Ha Bxod S nopaloT curHan «1». Mpu 3TOM BWMAHO, YTO TpUrrep
nepenaeT B COCToAHUE «1» 1 ByaeT YCTONYMBO Haxo4WThCs B 9TOM COCTOSIHMM [ae mnocne Toro,
Kak curHan Ha exoae S ucuesHeT (CTaHeT paBHbIM «0»).

Ans Toro, yTo6bl COPOCUTL MHGIOPMALIMIO VI NOLTOTOBUTL TPUITEP K MpWeMy HOBOW, Ha Bxog R
nogaeTcsi curHan «1», Npu aToM TPUIrep BO3BPALLAETCS K MCXOAHOMY «HYNEBOMY» COCTOSHUIO.

S(1
Tpurrep MOXHO NOCTPOUTL U3 ABYX NOrMYECKMNX 1
anemenToB WUJTA 1 oeyx anementos HE:

OauH TpUrrep MOMET 3anoMHWTL TOSBKO OAWH paspsn OBOMYHOro kKoga. [ns sanomMuHaHus,
Hanpumep, ogHoro GawTta uHhopmauum, notpebyeTcs 8 Tpurrepos. COBpPEMEHHBIE MUKPOCXEMBI
namMaTK cogepxat MUNIMUOHbI TPWUITEepPOB.
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dannoBasa cucrtemMa KoMmnbrTepa

@®ain — 310 NporpamMma unu AaHHble, MMeKLLee UMA U XpaHALeecs
B AONTOBPeMeHHON (BHELHen) naMAT!.

Ha kaxaom HocuTene uHdopMauuu MoXeT XpaHuTbes bonbwoe konudectso dannos. Nopaaok
XpaHeHus (painoB Ha AUCKE ONpeaenseTcs yCTaHOBNEHHON ¢halioeoll cucmemoll.

DannoBad CUCTeEMa —3TO CUCTEMA XPaHEHUA (pannNoOB U OpraHU3aLUMM KaTanoros.

[nsi AUCKOB ¢ HEBOMBLUMM KONUYECTBOM (halnoe (00 HECKONBKUX ASCATKOB) YOOBHO NPUMEHATL
00HOypoOeBHeegyH hallsiogyro cucmemy, Korga kartanor (ornaeneHue ancka) npeacrasnser
co6ol NMHENHYD NocneaoBaTensHOCTE UMEH halnoe.

Ecnu Ha pucke XpaHuTes MHOro (hainos, To Ans obneryeHus nomcka HyXHoro ganna
pekomenayeTcs CobbeanHATL? UX B Nanky No onpefAeneHHon TemaTtuke. Kaxxaon nanke Toxe
MPMCBaNBAETCA UMS, HO B OTIMYME OT UMEHW dhaisa, ero NPUHATO nucaTh 6e3 paclumpeHms.
OfHM Nanku MoryT HaXoAUTLCA BHYTPW APYIMX, TOrAA UX HA3bIBAKOT 810KEHHLIMU Nankamu.

Takum 0bpas3om, Ha AMCKe KpoMe camux doainfioB XPaHATCS Nanku (MNu Katanoru).

Kaxabiit AMcK MOXHO paccMaTpunBaTh kak 2agHyro nanky. COBOKYMHOCTb Nanok, BNOXEHHbIX
Apyr B apyra, obpasyeT Tak Ha3biBaeMyl MepapXM4eckyto hainoByt cucTeMy, KoTopas UMeeT
«0peaso.uUOHYIO» CTPYKTYPY.

WHPOPMATHRA
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KopHeBo#
KaTtanor
I
[ I
MopgkaTanor 1 Moakatanor 2
| I
| | | | |
MoakaTtanor 1 ®dain 1 ®daun 2 ®ann 3 Moagkatanor 1

Mobow HocUTeNb U3HAYANBLHO UMEET OAUH KaTanor, KOTOPbIA CO34aeTCsA OnepauuoHHON
cucTeMoi 6e3 yuacTus nonbL30BaTens. ATOT KATANOr HA3LIBAETCA KOPH E B bi M .
KopHeBoit kaTanor Ha KaXgoM HOCUTENE BHELHeN NamsaTh CyLWECTBYeT B €AUHCTBEHHOM

aKk3zemnnape. Bce gpyrie katanory co3garTest nnbo nonb3osaTenem, nudo MOryT GbiTb
aBTOMaTUYeCK co3aHkl nporpaMmmamu.

®ainsl 1 KaTanoru, 3aperucTpUpoBaHHbLIE B 0GHOM Kamaroze, NOMMKHEl UMETL YHUKanbHbIe
rmeHa. Paiinsl (MNu Katanoru), 3aperMcTpUpoBaHHbIE HA OHOM W TOM e HOCUTEene
uHchopMaLmMK, HO B pa3sHbIX Katanorax, MoryT UMeTb COBMNajarLLme UMeHa.
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MporpammHoe oGecneyeHne KoMnbOTEpa

OnepaunoHHble cucTembl U 060NOYKM, YTUNUTI,
ApanBepbl, NPorpaMmMbl-yNakoBLLMKKI
(apxuBaTOpbl), AHTUBUPYCHbIE NPOrpaMMei,
nporpammbl ONTUMU3aLMK M KOHTPOISA KavyecTBa
AMCKOBOro NPOCTPAaHCTBa, Nporpammbi
BOCCTaHOBNEHUA U 3aWMNTLI MHopMaL MK,
KOMMYHUKaLWOHHEIE Nporpammel,
opraHusyloLue obMeH gaHHbIMKU Mexay
KOMMbloTEpamMu, Nnporpammbl gna 3anucu CD-
ROM, CD-Ru . 4.

CucremHoe NO

MpuknagHoe MO

ObecneynsaloT BLINOMHEHNE HEODX0AUMBIX
nons3oBaTento paboT, B TOM Yucne obnerdatoT
NPOLIECC CO30aHUA HOBBIX NMPOrpamm
ANs KOMNbloTEpPA.

J

ynpaensaom pecypcamu KoMnbomepa —
LieHTpanbHbIM NPOLECCOPOM, MaMATbH,
BBOJOM-BLIBOAOM; CO3LaI0T KOMUK
UCMONb3YEMON MHpOPMaLIMK, NPOBEPSDT
paboTocnocobHOCTL YCTPONCTE KOMMbIOTEPA,
BbIAI0T CNPaBOYHYO MHbOpMaLUIo O
KOMMNBKOTEPE, NPOBEPAKT NPaBUITbHOCTb
hYHKUMOHUPOBAHUA YCTPONCTB KOMMNLIOTEPA
Ans obHapyeHua HemcnpasBHOCTEN B npouecce
KCcnnyataunmn, yKkasblBakoT NMpuynHy
M MECTO HENCNPABHOCTU.

CucTteMii NPOrpaMMmMpoOBaHuA — UHCTPY-
MeHTansHoe cpeacTso ANng paspaboTku
nporpamMmM Ha pasnuyHbiX A3bIKax Nporpammi-
poBaHus.

WHPOPMATHRA

lNMpunoxeHusa — NpeaocTaBnNaOT NOMbL30-
BaTEN BO3MOXHOCTb 00pabaTbiBaTh TEK-
CTOBYH, rpacouyeckyto, YNCIOBYIO, 3BYKOBYHO
1 BUOeonHdopmMauuio, paboTaTb B KOMMLIO-
TEpPHbIX ceTaX (TEKCTOBbIE U rpadmnyeckue
peaaKkTopbl, 3NeKTPOHHLIE Tabnuubl, CUCTEMBI
ynpaeneHus 6azamu gaHHbIX, NPUNOXKEHNS
ANg co3faHua MynbTUMeauna-npeseHTauun,
KOMMYHUKALMOHHBIE NPOrPaMMbl, CUCTEMBI
KOMMBLIOTEPHOR rpadpnki, CUCTEMbLI aBTOMa-
TUYECKOro NPOeKTUpPOBaHUsA, Byxrantepckue
nporpamMmel, KOMMLKOTEPHLIE CNOBapK, Nepe-
BOAYMKM 1 Np.).
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NMoHaTHe anropuTma.
CBouncTBa anropmtmMa

ANropuTM — 3TO NOHATHOE M TOYHOE YKa3aHWe UCMONHUTENO COBepPLINTb
nocnenoBaTeNbHOCTE AEACTBUIA, HAaNpPaBMeHHbIX HAa peleHne NOCTaBNeHHOW 3aauu.
McnonHutenem MoXeT SAIBMATLCA KaK TeXHUYECKoe YCTPONCTBO, TaK U YenoBek.

C nomMoLb anroputma MOXeT BbITh onvcaHa paboTa nboro TeXHUYECKoro yCTPoNCTBa,
B HACTHOCTU KOMMNbOTEPA.

Bce anroputMbl 06nagaoT HEKOTOPLIMU O0LMMW CEOMCTBaAMM:

OuckKkpeTHOCTbL

Mpouecc pelueHWa 3afadn OOMKEH OblTe pasdbuT Ha NocneaoBaTenbHOCTL OTAEMNbHLIX
laroB, Kaablii M3 KOTOPLIX HasblBaeTcsa komaHdow. Hawbonee cyllecTBeHHbIM 34ecCh
ABNSAETCH TOT (PaKT, YTO anropuTM ecTb NocneaoBaTenbLHOCTb YeTKO BbIAENEHHbIX NYHKTOB, —
Takme OOBEKTbl MPUHATO Ha3biBaTb OUCKpemHbIMU. TakuMm obpasom, pasgeneHve
MHCPOPMAaLMOHHOrO npouecca B anropuTtMe Ha OTAEeNbHbie KOMaHAbl SIBMAETCH BaXHbIM
CBOWCTBOM anroputMa 1 Ha3blBaeTCH UCKPemHOCMEbIO.

MoHATHOCTL

YUToBbl MCNONHUTENbL MOr BbINOMHWTE NpeobpasoBaHue obbekTa CorfacHo anropuTMy, OH
A0Mm#KeH ©ObiTb B COCTOSHWW MOHATL W BLINOMHUTL Kaxdylo komadgy. [loaTomy Kakabli
anroput™ AOMKEH COCTaBNATLCS B pacdeTe Ha KOHKPETHOro WCMOMNHUTENsA ¢ y4eToM ero
BO3MOXHOCTEN. DTO CBOWNCTBO anropuTMOB Ha3bIBAETCH MOHAMHOCMbLHO.

Y KaXgoro UCNonHUTENS UMEeeTCH nepeyYeHb KOMaHz, KOTOpbIe OH MOXET UCMONHUTL. Takok
nepeveHb (CNUCOK) HasbiBaeTcd cucmemoll komaHd@ ucnonHumens (CKW). MoHATHLIMK
ucrnonHuTento ByayT ABNATLCA TOMLKO Teé KOMaHAbl, KOTOPbIE NonagatoT B 3TOT CMUCOK.
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KomaHael, obpasywuime anroputm (Unu, MOXHO CKasaTb, BXOASLIWME B CUCTEMY KOMaHA
WCNONHUTENS), AOMKHLI ObITe NPeAentHO YeTKMMKU W OA4HO3HAYHeIMU. WX peayneTarT He
MOXET 3aBUCETb OT KaKon-nubo AONONHUTENBHOW UHhopMaLMn uaeHe anroputma. CKoneko
Obl pa3 Bbl He 3anyckanu Nporpammy, Ans OAHUX WM TeX e UCXOAHbLIX AaHHbIX Bcerga byaet
nony4yaTtbcs O4WH M TOT e pe3ynbTaTt. Takoe CBOWCTBO Ha3biBaeTCcsl onpeneneHHOCTLHo
(neTtepmuHupoBaHHoCcTLHO). [py Hanuyuu owMBOK B anropuTMe 3TO CBOWCTBO MOXET
WHOr4a HapyLaThesl.

Pesyn bTaTUBHOCTL | On peneneHHoOCTb

PesyneTtaT BbINOMNHEHUA anropuTMa AoIKeH beiTh 0653aTensHO NonyyeH, T.e. NpasullbHbIA
anroputM He MOXeT 00pblBaTbCA 6e3pesynbTarHO K3-3a Kakoro-nnbo HenpeoaonuMoro
NnpensTcTBuA B Xo4e BbiNonHeHusi. Kpome Toro, noboi anroput™ OOMMKEH 3aBeplUUThbCs 3a
KOHEeYHOoe 4Yucno waroB. Takoe CBOMCTBO anropuTMa HasbiBAeTCs pe3ynbTaTUBHOCTLIO
(KkoHeYHOoCTLH0). BONLLUMHCTBO anropuMTMOB AaHHLIM TpeboBaHWAM YA0BNETBOPSOT, HO MpU
HanM4yun OLNBOK BO3MOXHbI HAPYLLEHWS pe3ynbTaTUBHOCTH.

KoppekTHOCTB

NioBon anropuTm cosfaH AnA peleHns TOM Wnu WHOW 3ajayn, noaToMmy Heobxoguma
YBEPEHHOCTb, YTO 3TO pelleHwe GydeT npaBufibHbBIM ANs 6bIX OONYCTUMBIX WMCXOOHbIX
[aHHbIX. YKasaHHOe CBOWCTBO anroputMma NpuHATO HasbiBaTb €0 KOPPEKTHOCTLI0. B cBA3uM
¢ atTuMm 6Gonblloe 3HayYeHue uMmeeT TUaTenbHoe TecTmpoBaHue anroputma nepen ero
ucnone3oeaHvemM. 'pamoTHas M BCECTOPOHHAA OTnagka Ans CNOXHbLIX anroOpuTMOB 4acTo
TpeﬁyeT 3HayuTenbHO BOnbLUMX yCI/II'IIAl)"!, yemM cobcTBeHHO paspaboTka 3TUX anropuTMOB.
VMiMeHHO pesynkTaTtomM HegocTaTodMHOW — TWATEeNbHOCTW  TeCTWpoBaHUS  4alle  BCero
OB BSACHATCH MHOrOYMCIIEHHbIE CIOPMNPU3bl, NPENOAHOCUMbIE COBPEMEHHBIM NPOrpaMMHbLIM
obecneveHreM B NpoLecce aKcnyaTauun.

MaccoBocTb

ANroputTM MMeeT CMbiCr pa3spabaTbiBaTb TOMbKO B TOM Crydae, Korga OH 6yaer
NPUMEHATLCA MHOTOKPATHO ANs pasfnuuHbiX HaBopOB MCXOAHLIX AaHHbIX. MaccoBocTb
anroputMa B OTAEMNbHLIX CryYasx MOXET HapywaTbCA: K YUCMy MNOAOBHLIX WUCKITHOYEHWU
MOXHO OTHECTW anropuUTMbl MONb30BAHUS HEKOTOPLIMU MPOCTLIMKW asToMaTamu (4ns HUX
BXOAHLIMY AAHHLIMU CAYKUT €AUHCTBEHHbIA TUN MOHET).

WHPOPMATHRA
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YcnoBHble 0603Ha4YeHus B bnokK-cxemax anroputrMoB

Cxema anzopumma npegcraBnsieT COGol CUCTeMY CBA3aHHLIX reOMeTPUYeCcKux curyp,
KaXkaas U3 KOTOpbIX 0603Ha4YaeT O4WH 3Tan NPoLEecca pPeleHns 3a4a49u U HasbiBaeTcs 6/T0KOM.
Mopsiaok BeiNonHeHUs1 GriIOKOB yKa3bIBABTCH CTPEnkamu, COeAMHSALLMMN BIoKu.

B cxeme Gnoky paameLLarTca CBepxy BHU3 B MOPALAKE UX BLINOMHEHUS.

HaumeHoBaHwme ObozHa4veHue KommeHTapumu

Hauano unu koHey anropmntma,

Myck-ocTaHos
BX0[/BbIXO[ B NOANPOrpaMmmMy

LencTteusa, BbiYUMCNEHNA

th(

Mpouecc 2
WNW rpynna onepawuui

MpuHATHE HET na PasBeTBneHue B anroputme,

peLIeHns npoBepka ycriosus

Beoa/BbIBOA AaHHBLIX

Beoa/BbiBO B 0bulem Buae

i

Tekct

KommeHTapuu KOMMeHTapus KommeHTapum

|
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INluHenHas anropuTMUYeckKas KOHCTPYKLUA

NuHelHbIM Ha3bIBaeTcA
anropuTm,

B KOTOPOM BCe aTaribl
pelleHus 3agadu
BbINONHAITCA CTPOro
nocrnefosaTtensHo, 6es

MPOMYCKOB U NOBTOPEHWIA.

v

Heiicteue 1

v

Heiictue 2

v

L}
I
1

HenctBne n

v

Mpumep NUHEWHOro anropuTMa —
3afava BblYMCNEHUs nrowaam kpyra S
npv 3agaHHoM 3HadveHun paguyca R.

Bnok-cxema paHHoOro anropuTtma:

Havano

$:=3,14*R?

CnoBecHas 3anuchb
AaHHOTO anropuTmMma:c

1. lNpovecTs
3HaveHne R;

2. YMHOXUTb
3HavyeHve R Ha 3,14;

3. YMHOXUTb
peaynbTaTt Ha
3HaveHne R;

4. CoxpaHuTb
nonyYeHHbI Ha
npeablayLwem ware
pes3yneTaT Kak
3Ha4eHue S.

WHPOPMATHRA
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PasseTBnsaowmecs anropuTMmieckne CTpyKTypbl

BETBINEHWA

MHoXeCTBEHHbIN BLIBOP / \ Paseunka

BLib BLi6 ObblyHasA Obxopn
bIGoR e (NonHbIiA BapUaHT) (HenonHbIN BapUaHT)

Anroputmuyeckas cTpyktypa «Passunka»

MonHbIN BapuaHT | HenonHblit BapuaHT («o6xo0a»)

Gnok-cxema
Oa Het
Ycnosue Ycnosue

Cepus 1 Cepusi 2 Cepus
I | |
3 v

OnucHue Ha aneopummu4YeCKoM A3bIKe

€CIU J/102UYeCcKoe abipaxeHue (ycnosue) €CIIN /102UYecKoe sbipaxeHrue (ycnosue)
TO cepus KomaHd 1 TO cepusi KomaHd
WHaye cepus KoMaHo KOHeL BeTBINEeHUs

KOHEeL BETBNEeHWUA
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AnroputMuyveckas cTpyktypa «MHOXeCTBeHHbI! BbiGOp»

«Bb16op»

«Bbi6op-uHave»

briok-cxema

bnok-cxema

La
Yenoswue 1 Cepusa1 [»
Het
La
Cepus2 [
Het |
Cepus N +I
Het

OnucaHue Ha anzopummu4ecKoM A3biKe

Oa
Ycnosue 1 Cepusa 1
Het
Ha
Cepun2 >
Het ! §
Na 3
Ycnosue N Cepus N
Het v
Cepus N+1

v

OnucaHue Ha anzopumMMU4YecKOM A3bIKe

BblGoOp
npu ycnosue 1: cepus komaHg 1

npu ycrnosue 2: cepus KomaHg 2

npu ycnosue N: cepus komaHg N
BCE

Bblbop

npu ycnoeue 1:
npu ycnosue 2:

npu ycnosue N:
uHaue
BCE

cepust KomaHg 1
cepus KomaHg 2

cepusa komaHg N
cepus komaHa N+1

WHPOPMATHRA
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MpumMmep anroputma, cogepxaliero
anropuTMMUYecKyr CTPYKTYpy
«nonHoe» BeTBNeHue

Mpumep anropuTmMa, coaep)Kalero
anropuTMUYECKYH CTPYKTYPY
«HernonHoe» BeTeneHue (06xoa)

3adava. CoctaBuTb anroprT™, BbIYUCASIOLMIA
3Ha4YeHwe ryHKUMK y(x) Ans 3agaHHoro x:

_[ (-5, npnx<10;
y&) _{ (<%, npu x > 10.

3adava. CoctaBuTb anropuTM BoibuparLLmia
MakcumarbHoe 13 AByx Yvcen x 1 y. MNMpuceouTts
ero 3Ha4YeHue NepemMeHHon z.

Bbrnok-cxema
anzopumma

Hayvano

bnok-cxema
anzopumma

£Z=X

Ha

KommeHmapui. B 3aBucumocTy oT
pesynktaTa cpaBHEHWUS 3HAYEHWUS X C YUCIOM
10 nepeMeHHOi y NpycBanBaeTCcs O4HO U3
ABYX BO3MOXHbIX 3HaUeHWit (-5 unu x°).

Kommenmapui. Tlpocmatpuas yucna no
ouyepeau, Mbl «yBUAUMY» CHaYana TonbKko nep-
BOe 4Yucro X. Ey,qu CYUTaATb ero Mmakcumarb-
HbIM 1 NPUCBOUM Z 3HAYeHue x. 3aTem cpas-
HUM Nony4yeHHOEe 3Ha4yeHue Z CO BTOPbIM YUC-
nom y. Ecnu okaxeTcs, YTo Halle 3Ha4YeHune z
MeHbLUE Y, TO NepeMeHHON Z NPUCBOUM HOBOE
3HaYeHue — y, B MPOTUBHOM CMy4yae — OCTaBUM
z ©6e3 nameHeHus.
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Mpumep pa3BeTBRAOWErocs anropuTMa
«PelleHne KBaApaTHOrO ypaBHEHUA»

Ha anzopummuvyeckom s3bIKe ]| B sude 610K-cxeMbl:
Ha4yano
BBOA &, 8, C
QCIN 4 = Havano
TO « YpasHeHuUe He S8IISemcst KeaopamHbim»
nHave D:= b%— 4*a*c BEo
ecnm D <0 JD'
10 «KopHel Hem» SHA SR E, B

nhave x =(-b—D)/(2*a);x,=(-b+/D)/(2"a)

u Het Oa / CooblieHure
e | ko
— | Bt @ «YpasHeHue
Het Na He SIBnseTcs
® KBaOpaTHLIM»
x,=(-b-D)/(2*a) CooGu.levae
x, = (-b+D)/(2*a) «KopHen HeT»

v
/Bblso,q 5 / p <
3HaYeHui

[MosicHeHus K anzopummy: Nocne BBOAa 3Ha4YeHWU KO3 OULMEHTOB NPOU3BOAMNTCH NPOBEpPKA
3Ha4YeHund a. I'Ipm a=0 ypaBHeHWe CTaHOBUTCH ﬂMHebv’le]M, — BbINONHEHWE anropuTMa npexkpawaeT-
cs. B npoTtvBHOM cnydae (korga a oTnuyHo oT 0) Npon3BoguTcs BbIMUCNEHNE OUCKPUMUHAHTA,

a 3aTteM — ero npoeepka. Ecnu D < 0, TO ypaBHEHWE HE MMEET KOPHEW, BbINOMHEHWE anroputma
npekpaiyaetcs. B npoTtveHoM criyyae (D > 0) npou3BOAMTCS BbIYUCIIEHUE KOPHEN X4 U X,. [ons3oBa-
TENo NpeabaABNsSeTcs NONyYeHHbIN pesynbTaT U BbINONHEHWE anropUTMa Ha 3TOM 3aKkaH4MBaeTCs.

WHPOPMATHRA
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NMpumep anropuTma ¢ UCNonNb3oBaHMeM BeTBNeHus tuna «Buibop»

Bnok-cxema anzopumma C anropuTMUYECKon
CTPYKTYpOW «BbiDOp — nHaue»:

yi=x+2 —p

BbiqyucneHue 3HaveHUs OyHKUUU:
X+2, ecnmx<3g;
X*-2, ecnmx=3;

y = Xx—10,ecnn 3 <x<10;
X*+2, ecnnx=10; -
&, ecrm x > 10. y=x-10 |—p

y=x+2 |

BoiBog y /
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LUuknuyeckue an rOpuTMMYeCKne CTpPyKTypbl

AnroputMu4veckas cTpyktypa «Liukn» obecrneyueaem MHO20KPamMHoOe 8bINOSIHEHUE
Hexomopou nocnedosamensHocmu delicmeaull, KOTOpPasa Ha3bliBaeTCA TENOM LMKNA.

WHorga BHyTpM Tena unkna GeisaeT Heobxoammo
OpraHv3oBaTh BHYTPEHHWUA LK.
Takas CTpyKTypa HasbiBAETCH BOXEHHbIE LINKNbI.

Luknel
C onpegeneHHbIM C HeonpepeneHHbIM
YUCIIOM NOBTOPEHUN 4YUCIOM NOBTOPEHUNA
(umkn ¢ napameTpom,
WU LMK CO CHETHMKOM,
unu umkn «dnsa»)
C npegycnoBuem C nocrycnosuem
(uukn «[Moka») (umkn «do»)
MNpeanvceiBaet MpeanucoiBaeT
BBINOMHATL TENO LMKna BbINOMHATL TENO umkna
A0 Tex nop, noka ANA BCEX 3HaYeHWit
BbINOMHAETCH yCrosue, HEKOTOPOI NEPeEMEHHOIA
3anuncaHHoe nocne (napameTpa umkna) B
cnoa «lloka». 3afjlaHHOM Anana3soHe.

WHPOPMATHRA
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LUukn c napameTpom

Bbnok-cxema
B

v
HavanbHoe
3Ha4YeHne
napamMeTpa uukna;
KOHEYHOE 3HaueHWe;
war

v

Cepusi KOMaHg

|

CriogecHoe ornucaHue

BN

o~

. BeiuucnsoTcsa sHavyeHus BbIpaXeHun, onpeaendiolive HavyanbHoe U KoHe4YyHoe 3HavYeHus

napameTpa unkKna;

. napamMmeTpy UukKna npuceaMBaeTCcA HavyanbHOE 3Ha4YeHWe;
. napamMeTp uuKkna cpaBHUBaeTCAa C KOHEYHbBIM 3Ha4YeHUEeM;
. ecnu napamMmeTp UMKna npeBocXoauT (I'IpM nonoXxu1TenbHoOM u_lare) KOHe4yHOoe 3Ha4deHune

napameTpa uukna (VIJ'IVI, H8060p0T, MeHbLUe KOHEYHOIo 3Ha4yeHua napameTpa UKMKna npu
OoTpULIATENLHOM Liare), nepexos K n. 8, uHade K cneayoLemy nyHKTy;

. BEINOSTHAETCA Terno umMKna;

. napameTp uuKna aBToMatu4eckn N3MeHAEeTCH Ha 3Ha4vYeHune wWwara,;
. nepexoa Kk n. 3;

. KOHel, uunkna.
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Uuknekl c ycnoBuem

Livkn c npegycnoeuem
(umkn «Mokan)

LIHK.I'I C noctycnoBuem
(umnkn «do»)

bBnok-cxema

—

Ycnosue

Het

| Cepusi komaHg |

Het Oa

Cepusa koMmaHg
L 1

CrnoeecHoe onucaHue:

1. BelumncnseTtcs 3Ha4YeHue Norm4eckoro 1. BeinonHsaeTcsA cepua KoMmaHg (TEHD

BblpaKeHnA (I'IpOBepFIeTCFI UCTUHHOCTL 3aaHHOro LLMKJ'IB);

CNnoBWUA),
y ) 2. BbIMMCMAETCS 3HAYEHWE NTOrMYeCcKoro
2. ecnu 3HaYeHne Normyeckoro BolpaxeHus BblpaXXeHWA,

UCMUHHO, Nepexon K creayowemy nyHKTy,

3. ecnu 3Ha4yeHne rorM4YecKoro BelpaxKeHust
MHa4ve — nepexon K n. 5; P

ucmuHHO, nepexof kK n. 1),

3. BbIMNOMHAETCS cepua KomaHg (TEJ'IO L|I/IKJ'I8); MHa4ve — K cneyrouemMy nyHKTy;

4. nepexog Kk n. 1; 4. xoHey uMkna.

5. KoHel uukna.

WHPOPMATHRA
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Mpumep UcnonbL30BaHUA anropTMUYECKON CTPYKTYPbL! «Linkn»

B 3aJave pacyera 3Ha4eHnA dyHKuMKM no hopmyne y = (a + b)?
npw 3Ha4YeHusix a n3 uiTtepsana [-5, 5] ¢ warom +1.

[nsa peweHna gaHHon 3agaym MOXHO
Havano MCNOSb30BaTh LMKIT C NapaMeTpom

(cm. Bnok-cxemy criega).
MapameTpom umkna aenaercs
3Ha4eHWe nepemMeHHon a, Ang KoTpou
3agaHbl HavansHoe (-5) u KoHeYyHoe a:=-5
Hauy.3Hay.a = -5; 3HaueHue (3), —P‘
KoH.3Hay.a = 5; a Takke war nameHeHua (+1)
War = +1 Teno uukna cocTouTt U3 cepuu = (a+b)’
ﬂ KOomMaHAa: ,
: =(a+b);
v a=a-+1.
BeiBoa vy MpogomkeHre LUKNA UMK Xe BbIXoa =a+1

L 2 13 HEro KOHTPONMPYeTCA C NOMOLLbIO
a:= at+1 npoBepkM ycnosus a < 5. Ha
[laHHblit UMKN C NapaMEeTPOM MOXHO
paccmaTtpuBaTh U Kak LMK C Her
NOCTYCNOBMEM, YTO XOPOLLIO BUAHO Ha

Brnok-cxeme anroputma crpasa.
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OnpepeneHue pesynsrata BbINONHEHUA anropuTMa,

3aMMUCaHHOro Ha anropuTMM4YeCKoM A3bliKe

Unu npeacTaBneHHoOro B Bnge Onok-cxembl

ANropuT™M Ha anropuTMMUYeCKOM A3bIKe:

e

w

IEU)

KOH

k

Ha4 HaT

E S

S
n
0
n

w

+n

anr cymma 4ucen (uen S)

oT 1 go 10 war 2

Anroputm B BUge 6nok-cxemsl

M3meHeHWe 3HaYeHMWil NepeMeHHbIX N U S B UuKne:

Ckonbko | 3HayeHue OnepaTtop 3Ha4veHve S
pas n NpUCBanBaHus,
BbINOJSIHEH KOTOpbIA DygeT
LMK BbINOSTHATLCA
B Tene umkna
1 1 S=0+1 1
2 3 Si=1+3 4
3 5 S:=4+5 9
4 i S=9+7 16
5 9 S:=18+9 27

MpeacTaBneHHbIN anropuT™ SBMSETCH anropUuTMOM BbIYMCIEHUS] CYMMbI HaTypanbHbIX (Lenbix
NONOXUTENBLHLIX) Yncen u3 uHTepeana ot 1 go 10. PesynbTaT BhINOMHEHUA anroputma S=27.

WHPOPMATHRA
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MNepemMeHHas B NnporpaMMMpoBaHUU (TUMN, UMS, 3HAYEHUS)

B anroputMmUYecKnx a3bikax NporpamMM1MpoBaHus nepemMeHHbIe npeaHasHavyeHbl Ans xpaHeHus
1 06paboTku AaHHLIX B MPOrpamMmmax.
MNepemeHHO! Ha3bIBaeTCS BENUUMHA, 3HAUEHWE KOTOPON MOXET MeHsIMbCS B npouecce

BbINOJTHEHWA NPpOorpaMmMbl.

C noHATMEM NnepeMeHHOW CBA3aHbl Crieaylolmue xapakTepucTmikm (aTpudyTbl):

Ums

Tun

3HavyeHue

OnpepensaeT o603Ha4YeHue
nepemMeHHON U ee MecTo B
namMsaTH.

Wma noGoit nepemeHHown
(noeHTVdMKATOP) YHMKAMBHO
W He MoXem MeHAMbCs

B NpoLecce BbINONHEHUS
nporpaMmb..

Ims nepeMeHHO A0MKHO
ofs13aTensHO HaYMHaTLEA

c BykBbl.

OnpegenseT MHOXECTBO
AONYCTUMbIX 3Ha4YeHUI nepe-
MEHHOW U MHOXeCTBO Npume-
HUMbIX K Hel onepauuin, 06kLem
3aHMMaemMoun NamMATU U cnocob
npencraBneHusl B namsaTu.
MpocTeiwuin cnocob 3agaHus
Tuna nepemMeHHon — UCnonbL3o-
BaHWe B uaeHTudukatope nepe-
MEHHOW onpeneneHHoro cyd-
dvikca (cneumansHOro 3Haqka),
KOTOpPbLIA NPUNUCEIBAETCSH K MME-
HW NEepeMeHHOoN.

310 AMHaMUYecKas Xxapakre-
pUCTUKa, KOTOpas MOXeT Me-
HATbLCH MHOFOKPaTHO B XoAae
MCMONHEeHUs anropnuTmMa.

Bo Bpewmsi BbINonHeHWs anro-
puUTMa B KaXObli KOHKPETHbIN
MOMEHT BEeNYUHa UMEET Ka-
KOe-TO 3Ha4yeHwe unn He onpe-
Aenexa.

3Ha4YeHNAMN NePEMEHHbIX MO-
ryT 6bITb JaHHBIE PA3NUYHBLIX
TUNOB (Lenble U BeLecTBEH-
Hble Yyucna, NnocneaoBaTenbHOC-
TW CUMBOJIOB, NOrNYecKUe 3Ha-
YeHua 1 T. A4.).




Onepauuﬂ npuceanBaHunsa

JTiobas nepemMeHHas MOXET NONyYUTh UMM UBMEHUTH CBOE 3HAYEHUE C NOMOLLBH
onepaTtopa NpUcBavBaHUs.
B obuiem Buae onepatop npucBanBaHWMA MOMXKHO 3anvcaTth Tak:
<UMA NepeMeHHOW> : = <BbipaxeHue>
OnepaTop BbINONHAETCH CeoucTBa
cnegyrowmum obpasom: onepau v NpUcBanBaHUA:

BeluncnseTca BolpaXeHue B NpaBoi 4acTu 1. MNoka nepeMeHHO He NPUCBOEHD 3HAYEHKUe,
onepartopa. Mocne atoro nepemeHHas, OHa OCTaeTCs HeonpeaeneHHon,
ykasaHHasi B [1eBOUW 4acTu, nonyyaer 2. 3Ha4YeHue, NPUCBOEHHOE NEepPEMEHHON,
BblYMCneHHoe 3HadveHue. MNpu aToM TUn coxpaHsaeTcs B HEW BMNNOTh 4O BLINOMHEHUS
BbIpa)XEeHUSA A0MKEH ObiTb COBMECTUM MO CrneayroLuero npuceavBaHns 3Ton NepeMeHHon
NpUCBanBaHWIO C TUMNOM NEPEMEHHON, HOBOro 3Ha4YeHus;
a 3Ha4yeHUs BCEX NepeMeHHbIX, BXOOSLWNX 3. HOBOE 3HaYeHue, NPUCBOEHHOE NepeMEHHOMN,
B BblpaxeHue, Obinu onpeaeneHsi. 3aMeHsIeT ee npeablayllee 3HaueHue.
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OCHOBHbIE NOHATUSA anropuTMUYECKOro NPorpaMmMmnpoBaHns
(maHHbIe, onepaTopbl, PYHKUMUKU, NpoLeaypbl U T. A4.)

JaHHbIe — BeNnMunHbI, 06pabaTbiBaeMblie NPorpaMmoit.

lMepemeHHbIE KoHncmaHnmbi
HaHHbIe
[aHHble, 3HavyeHwe  KOTOpbIX | [aHHble, 3Ha4yeHwe KOTOpbIX He
MOXET MEHSTbCH B MPOLECCE | MU3MEHSETCS B NPOLECCE BbINOINHEHUS
BbINOMHEHUA NPOrpaMmmebl nporpammbi.
ez WMcnoneayotea ana obosHadyeHus 06BLEKTOB B nporpamme (nepemeHHsbIX,

(voeHTHUOUKaTOPI)

mMaccuBoB, (byHKkUMIA 1 ap.). Kaxaas nepemeHHas UMeeT CBoe YHUKarnbHoe
YR

Onepauumn

— apudpmeTuyeckne onepauun +, — ., /n ap. ;
— NOrMyeckue onepauuu u, umiu, He;
— onepauunm OTHOLWEHUA <, >, <, 2, =, < >,

— onepauuvsi cuenkn («NPUCOEANHEHUS», «KOHKATEHAaLWU») CUMBOMbHBIX
3HayeHWin Opyr ¢ gpyrom ¢ obBpa3oBaHMEM OAHOW [OMWHHOW CTPOKU;
n3obpaxkaeTcst 3HaKOM «+».

BhipaxeHus

lMpegHasHa4aTCca 4N BbINONHEHA HeobX0aANMbIX BEIYUCNEHWIA, COCTOAT
M3 KOHCTaHT, NepeMeHHkIX, ykasaTtenei dyHKUuiA (Hanpumep, exp(x)),
06beanMHEeHHbIX 3HaKamKn onepaumi.

Bblpa}KeHMH 3anucbiBaldTCA B BUAE NUHEWHBIX NocneaoBaTensHocTen
CMmBOIIOB (683 NMOACTPOYHLIX N HAACTPOYHbLIX CMMBOINOB, « MHOTO3TaXXHbIX»

ﬂpoﬁeﬁ nT. ,El,.), YTO NO3BONAET BBOAWUTL VX B KOMMNLKOTER, NOCINeJoBaTENLHO
HaXWMafd Ha COOTBETCTBYHLLWE KNnaBULLKW KNaBUaTypPbl.
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OnepaTopbl
(komaHabI)

TekcT noBoi NnporpamMmmMbl COCTOUT U3 OTAENMbHbLIX NPEANOXEHWNIA.
O6bl4HO OHW Ha3biBalOTCA onepaTopamu. Kak npaBuno, onepartop co-
OEPXUT UMS U JaHHbIE U YKa3biBaeT, KaKkylo onepaunio n Hag Kakumm
BENMYMHaAMM Hago BeINONHWTL. O4HA CTPOKa NporpamMmmbl MOXET COLEP-
XaTb OAWH UMK HECKOMbBKO ONepaTopos.

B cocTaB onepaTtopoB BXogAT:
— KNioYeBble Crosa;
— OaHHbIE;
— BblpaXeHus U T. 0.

DyHKLMK

[Onsa Haubornee ynotpebutenbHbIX OYHKUMA nporpamMmmel UX Bel4Ucne-
HWUA 3anucaHbl B NaMATeE KOMMbOTEPa, B BubnuoTtekn nporpamMm, a camu
YHKUMKX BKIMIOYEHBI B COCTAB S3bIKOB MporpaMmupoBaHust. Takne yHkK-
LMK Ha3blBaAOTCH BCTPOEHHBIMWM (MNWU CTaHAAPTHLIMK). [nsa BelYUcHe-
HUS1 Takmx pyHKUMIA B NporpaMme AOCTATOMHO ykaszaTb MMS yHKLMK
1 3Ha4YeHue ee aprymeHTa.

Kaxxabii A3bIK NporpaMmmMUpoBaH1A UMeeT CBOW Habop CTaHAAPTHbIX
YHKUMIA.

Mpoueaypsbl

I'Ipoue.qypa — 3TO CaMoCTOoATENBLHaA NnporpaMmmHas eguMHula, KOTopas
BbIMONHAETCA NO KOMaH4e U3 ApYrow NporpaMMsl Unu npoueayps.l.

Mpouenypa odopmnseTcs onpeaeneHHbiM 06pa3om, K Hell MOXHO
o6palaTbcs U3 pasHelx TOUEK Nporpammel nioGoe uucno pas. Mpu atom
Takas npouenypa MOXeT pellaTh KaxAabli pa3s odHy U Ty Xe 3agavy
C pasHbIMK 3HAYEHVAMUW UCXOAHBIX AaHHbIX.
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Mpumep pa3paboTkn anropuTMa M NporpaMmmbl AN PeLeHnn 3agayu,
coaepxallen KoMaHAabl BETBNEHUA (onepaTopbl BETBINEHUA).

BbiuncneHune sHavyeHna pyHKUMK y(X) Ana 3agaHHOro X:

anzopummma

-5, npux< 10
y(x) =
x>, npu x > 10
bnok-cxema Belicuk NMackane

REM BblvucneHue
3Ha4eHus PyHKUUKM Y(X)
INPUT «Beeaute 3HavyeHue
X»; X

IF X<=10 THEN y=-5
ELSE y=x"3
PRINT «y =»;y

END

program zadacha (input, output);
{BblYMCNIEHWE 3HAYEHUS COYHKUMM Y(X)}
var
X, y: real;
begin
writeln (‘Beegute 3HaveHue x');
readln (x);
if x <= 10 then y:=-5
else y 1= xX*x*x;
writeln ('y =", y)
end.
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Mpumep paszpaboTknm anropuTMa U NporpaMMel ANA pelleHus 3afaym,
coAepalen komaHay NoBTOPeHUA (onepaTop UUKna)
«BbluncnieHne cyMmel HaTypanbHeIX ynucen ot 1 4o Ny,

Bnok-cxema
anzopumma

Belicuk

MNackansb

Her
BwiBog S

INPUT «Beeagute
HaTypanbHoe Yucno N»; N
S=0

FORI=1TON
S=8+]|

NEXT |

PRINT «S=» ;S
END

program zadacha (input, output)

var

n, i, s: integer

begin

writeln (‘Beeagute HaTypansHoe yncno’);
readln (n);

s:=0;

fori;=1tondos:=s+i;

writenln (‘Cymma HaTypanbHelX yncen =, s)
end.

Kommenmapuu

HaTtypaneHoe 4ucno N BBOAUTCA ¢ KNaBuaTyphl B npolecce
BbINOINTHEHUA NPOTPpAMMBbI. Nckomasn cyMmmMa obo3HavaeTcs
nogeHtTndukaTopom S (s). [NapameTpom unkna ABnseTcs
nepemerHas | (i), kotopasa namensetca ot 1 go N (n) c warom 1,
3a CYET Yero u npoucxoanT nepebop BCex 3HAYEHWId HAaTyparnbHbIX
yucen ot 1 o N (n). No okoHYaHUK BbIYUCTIEHWUIA pe3ynbTaT
neyaTaeTcs Ha 9KpaHe KoMnsloTepa.
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Sap,aqa onpegeneHna MakCMManbHOro anemMmeHTa
B ogHOMEepPHOM MacCuBe uenbIix Yucen

UcxodHbie daHHbIe: N (n) — KONWMYECTBO 3NeMEeHTOB B Maccuee, A — cam MaccuB.

Pesynomambi: K — HOMep (MHOEKC) TOro anemeHta B MaccuBe, KOTOPbLIA oKasancs
mMakcumaneHsiM, AMAX (amax) — 3Ha4YeHne MakcvmMmarnbHOro aneMeHTa.

Bnok-cxema anzopumma KomMmmeHmapuu

Havano

lMpomexxymoyHsie eeNluUYUHbI:

I (i) — Tekywmin MHOEKT anemeHTa
(nepemeHHasa umkna).

Mownck HanbonbLlero 3Ha4eHus
OCYLLECTBMNASTCA NocneaoBaTenbHbIM
CpaBHEHUEM 3HaueHMii. B kauecTBe HaYansHoro
3Ha4YeHnsa HanbonbLLEro anemMeHTa macc1ea
BbIOMpaeTCs 3HAaYEeHWEe NEpPBOro ANemMeHTa,

a cam UMK, BbINOMHSAOWMIA CPaBHEHNE,
Ha4YMHaEeTCA CO BTOPOro anemMeHTa.
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Belicuk:

Mackanb:

CLS

INPUT «N=»:N

DIM  A(N)

FOR I=1 TO N ‘Beog maccua A
PRINT «A(“;1;")=»;
INPUT A(l)

NEXT |

AMAX =A(1): K=1 Tlouck mMaKkcMmanesHoro
anemeHTa
FOR |I=2 TO N
IF A(l) > AMAX THEN AMAX =A(l): K=
NEXT |
PRINT «Haubonbwuiz anemeHT Homep» ; K
PRINT «ero 3HaueHue»; AMAX

END

program max
uses crt;
type mas = array [1..20] of real;
var a - mas;
i,n :integer;
K - integer,
amax :real;
begin
ClrScr;
write (‘Beegute N =°);
readin(n);
for i :=
maccuea A}

1 to n do {BeBog anemeHTOB

begin
write (‘a[*, i, ‘I=');
readIn (a[i])
end;
amax = a[1]; k:=1;
MaKCUManbHOro anemeHTay}
fori:==2tondo
if a[i] >amax then
begin
amax = a[i];
k=i
end;

{lMowck

writeln;
writeln (‘HaubonbLuuii anemeHT Homep', K);
writeln (‘ero 3HaueHue’ , amax: 5:1);
readin

end.
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Mpumep pelieHUna pacyeTHOW 3agaum

C UCMONb30BaHUEM MaTeMaTUYeCKux cpgukuuﬁ
«BbluncneHmne 3Ha4YeHns Bolpaxenust s =1 +v2 + V3 + V4 + ... + 'n ans 3apaHHoro

HaTypanbHOro 4Yucrna n».

Bnok-cxema
ajzopumma

Bbelicuk

Mackane

Havano

INPUT «Beegute
HaTypansHoe 1n1cno n»; N
S=0

program zadacha (input, output);
{BbIMMCINEHNE  CYMMbI  KBagpaTHbIX
KOPHer HaTyparnbHbIX Yncen}

var

FORI=1TON n,i : integer;
S=8+8SQR(I) s : real
NEXT I begin
PRINT «S=»: S writeln  (‘Beeaute  HaTypanbHoe
END yncno');

readin (n);

s:=0

fori=1tondo s:=s+sqrt(i);

writeln (‘Cymma uncen =’ | s)

end.
KommeHmapuu

[aHHada 3agava peanuayeT NnpUMep KNnaccu4ecKoro LUMKNmM4Yeckoro
anroputMma. IHTepec 30ech NpeacTasnseT UCnorb3oBaHne
CTaHOapTHON MaTeMaTUYECKON (DYHKLMM «KOPEHb KBagpaTHbLIN».

B s3bikax nporpaMmMMpoBaHUs CyLLECTBYIOT OnpedeneHHble
npasuna 3anucu Taknx pyHkumin. B yacTHOCTH, A3bIKK Bercuk n
Mackane TpebytoT, 4TOOLI PAAOM C UMEHEM CTaHAAaPTHOM DYHKLMK
(SQR unu sqgrt — cooTBETCTBEHHO) B CKOBKax Bbin ykasaH aprymeHT
yHKLUMK, B HALLEM CnyYae — 370 NOAKOPEHHOE BbIpaXeHue.




467

Mpumep pa3paboTkm anropuTMa (NporpamMmmki)

Ha 06paboTKy AaHHbLIX CTPOKOBOIo TMNAa
Mporpamma, onpeaensiowlas, ABAAETCA MU AaHHOE CNOBO «NepeBepThileM»,
T. . YATAeTCHA U OHO OAMHAKOBO CfeBa HanpagBo W CripaBa Hanegeo.

WkonbHBIU anzopumMUYeCcKUl A3bIK

anr [NepeeepThiw (apr nut Slovo, pe3 nut Otvet)
Hago Otvet = «[lepeBepToil», ecni Slovo coBnagaeT ¢ coboi nocne nepesopavnBaHns

Hau uen Dlina, i, nor Flag
Dlina := gnuH(Slovo)
i:=1; Flag := pa

HU noka (i <= Dlina / 2) u Flag
Flag := (Slovo[i] = Slovo[Dlina — i + 1])

i=i+1
Ku
ecnu Flag
10 Otvet:= «[NepeBepThiw»
umHaye Otvet:= «He nepeBepTbIl»
Bce

KOH

KomMmmeuwmapuu

an COCTaBneHuun anroputma Mcnorb30BaHbl
dyHKuMA anuH(Slovo), Bo3BpaLlaroLLan KONMYeCcTBO CUMBONOB B CTpoke Slovo u
onepauus Slovoli], koTopas «BblpesaeT» U3 CTpoku Slovo CUMBOM € NOPSAKOBLIM HOMEPOM i.

WHPOPMATHRA
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QBasic

CLS

INPUT «Beegute cnoso : » , SLOVO$

Dlina = LEN(SLOVQO$)
' CpaBHMBatoTCs napel BykB: nepsasi Bykea ¢ nocneaHew,
' BTOpas Byksa ¢ npegnocnenHei u 1.4.

i=1

Flag=0
WHILE (i <= Dlina / 2) AND (Flag = 0) "LUMKN A0 NepBOW HECOBMaBLUEn napkbl
byks

Letter1$ = MID$ (SLOVOS$, i, 1)  'nepsas byksa napbl
Letter2$ = MID$ (SLOVO$, Dlina—i+1, 1) 'BTopas bykea napsl
IF Letter1$ = Letter2$ THEN i=i+ 1
ELSE Flag = 1
WEND
PRINT
PRINT «Otset : cnoso » ; SLOVOS,;
IF Flag=0 THEN PRINT «— nepegeptbiw.» ELSE
PRINT « — He nepeBepThiLl. »

'END

KommeHnmapuu

an/I COcCTaBneHun nporpamMmmbl NCNOJNMb30BaHbIL
thyHkuma LEN(SLOVOS$), koTopas BO3BpaLLAsT KONUYECTBO CUMBOMOB B cTpoke SLOVOS,
n chyHkumsa MID$ (SLOVOS, i, 1), koTopasi Bo3BpallaeT oauH cumeon cTpoku SLOVOS
C HOMEPOM i.
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Turbo Pascal

Program TurnOver,;
Uses Crt;
Var Slovo : String;
Dlina, i : Integer;
Flag : Boolean,
BEGIN
ClrScr,
Write (‘Beegute cnoeo : '); ReadlLn (Slovo);
Dilina := Length (Slovo});
{CpaeHuBalOTCA Napel Byke: nepean Gykea ¢ nocneaHein,}
{sTOpas Bykea c npegnocneaHen nT. 4.}
i:=1;
Flag := TRUE;
While (i <= Dlina/2})and Flag do
Begin  {naptl BykB (Cnu Takana €CTb)}
Flag := (Slovo[i] = Slovo[Dlina — i + 1]);
i= i+
end;
WriteLn; Write (‘O T e T7: cnoeo ', Slovo);
If Flag then WriteLn ' — nepesepTtbiW. ")
else WriteLn{' — He nepeeepTLILL.");
ReadlLn
END.

{umMkn po nepeoi HecoBMNaBLLEn}

KommMenmapuu

Mpy cocTagneHn NporpamMMel UCNoNL3ceaHa

dyHkuma Length (Slovo), koTopas Bo3BpalLAeT KOMUYECTBO CUMBOMOB B CTPOKe Slovo.

WHOOPMATHRA
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TexHonorus peweHuns 3agaydy ¢ noMolwbLKO KOMNbHOTEpPAa

PaGoTa no pelueHuio NpUKNagHON 3a4a4yM Ha KOMNbLIOTEPE NPOXOAUT Yepes creaylolme 3Tanbi:
— MocTaHoBKA 3afauv,
— MaremaTtnyeckas hopmManu3aLms;
— NOCTpOEeHUe anropuTMa;
— COCTaBJIEHUE NPOrpaMMbl Ha si3biKe NPOrpPaMMUpPOBaHUS;
— 0TNajgka 1 TeECTUPOBaHKE NPOorpaMMbl;
— NPOBEAEHWNE PacYeTOB W aHanma Nosy4YeHHbIX pesynbTaToB.
3Ty nocnegoBaTenbHOCTb Ha3bIBaOT TEXHOMOrMYECKON LIeNOYKOM peLleHNs 3a0aqi Ha KOMbIoTepe.

Ecnu 3anava KoHKpeTHas, TO Nof NnocTtaHoBKOW 3a4a4u NoHUMAaloT OTBET Ha
[Ba BOMNPOCA: KaKWe UCXOAOHbIE AaHHbIE U3BECTHLI U YTO TpebyeTca onpeae-
nuTk. Ecnn 3agava 06obLLEeHHas, TO NPy NOCTaHOBKe 3afayvv NoHagobutcs
Mocmanoeka | €U OTBET HA TPETUI BONPOC: KaKUe AaHHLIE AOMYCTUMBI.

3adayu Takum o6pazom, NnocTaHOBKA 3agavu BKNo4aeT B cebs: cbop nHdopma-
UMK o 3agade; POPMYNUPOBKY YCIOBUA 3a4auq; onpeaeneHne KOHeYHbIX Le-
nen pewenns sanadu; onpeaeneque hopMel Belaadu pesynbTaToB; onucaHne
Aa@HHbIX (MX TVNOB, AMana3oHOB BENUYMH, CTPYKTYPbI U T. M.)

Ha atom aTane cTpouTcs MaTeMaTUdeckasi Mogenb — CUCTeMa MaTeMaTu-
YeCKUX COOTHOLIEHUN — chopmyn, ypaBHEHUI, HEpaBeHCTB
W T. A., OTPaXaILWMX CYLLEeCTBEHHbIE CBOMCTBA 0GbEKTa NN ABNEHUA.
OpHako ganeko He Bcerga ygaeTtcs HalnTu hopmMynbl, ABHO Bblpaxatowue uc-
KOMble BENWYUHLI Yepe3 AaHHble. B Takux cny4vasx ucnonb3yloTca MaTemaTu-

Mamemamu- | HeCKve MeTofdbl, No3BonsoWmMe AaTh OTBETLI TOW UMM UHOW CTENEHU TOMHOCTU.
yeckas gpopma- | B cnyvae GonbLuoro Y1cna napameTpoB, OrpaHNYeHUi, BOIMOXHLIX BapnaH-

nusayust TOB UCXOAHbIX AaHHbLIX MOAEb SBNEHNS MOXET UMETb OYEHb CIIOXHOE MaTe-

MaTU4ecKoe onnucaHue, NO3TOMY HacTo NOCTPOEHUE MaTeMaTUYECKON Moaenn
TpebyeT ynpolweHus TpeboaHuin 3agayun. Heobxoaumo BbISIBUTL CaMmble Cy-
LLleCTBEHHbIE CBOWCTBa 06bEKTa, SBNEHUS UNK npouecca, 3aKOHOMEPHOCTH,
BHYTPEHHWE CBSA3U, pofk OTAENbLHLIX XapakTepucTuk. Beidenvs Hanbonee
Ba’KHblE (PaKTOpbl, MOXHO npeHebpeyb MeHee CyLeCTBEHHBIMK.
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MocmpoeHue
anmzopumma

Hawbonee achhekTBHO MaTeMaTUYECKyD MOLESNL MOXHO peanu3oeaTb
Ha KOMMbIOTEPE B BUAE anroputMmyeckon mogenu. [ns atoro MoxeT ObiTe
MCNONbL30BaH A3kbIK BNOK-CXeM UMK KAKOR-HMDYOb NCEBOOKOA, HAanpumep,
y4ebHbIin anropuTMmMyeckil a3blk. PaspaboTtka anroputma BKOYaeT B ce-
05 BbIOOp MeTOoAa NPOEKTUPOBaHUA anropuTMa; Belbop opmbl 3anu-
cu anropuTtMa (6nok-cxemel, NCeBaokoa U Ap.); BLIGOp TECTOB U MeToAa
TECTUPOBAHMA; NMPOEKTMPOBaHUE CaMoro anropuTma.

CocmaeneHue
anzopumma

Ha si3bIKe npo-
2paMMuUpoeaHus.
Omnadka

u mecmupoegaHue
npozpamMmel

MMepebie Tpy aTana — ato pabota 6e3 komnbloTepa. danblle cnegyeT cob-
CTBEHHO NPOrpaMMMpOBaHUE Ha ONPEErneHHOM fA3LIKe B ONPeaEneHHON
cucteme nporpammupoBanus. MporpamMmupoBaHue BKNoYaeT B cedn
cnegyrowme Buabl pabot: BoIDOp A3blka NporpaMMyMpoBaHns; yToYHeHWe
cnocoboB opraHn3aumn AaHHbIX; 3anucb anropnuTMa Ha BelbpaHHOM A3blke
nporpamMmmMmmpoBaHus.

Mop oTnagkon NnporpaMMel NOHUMAETCH NPOLIECC UCNBLITAHUA PaboThl
nporpaMmel U UcripaBneHna obHapyXeHHbIX Npu 3ToMm owmnbok. ObHapy-
UTb OLUMDKKM, CBA3aHHbIE C HapyLLUEeHVWeM NpaBwi 3anmncy NporpaMmMel Ha si3bl-
KE NPOrpaMmmMMpoBaHUs (CUHTAKCUYECKNE N CEMAHTUYECKUE OLINGKM), NOMOraeT
“cnonb3yemas cuctema nporpamMmuposaHus. MNMonesosartens nonyvaeT coob-
LeHwe 06 ownbke, UCNpaBnsieT ee U CHoBa NMOBTOPSET MOMNbITKY UCMNONMHUTL
nporpammy.

lMpoBepka Ha KoMMbIOTEPE NPaBUITBHOCTM anropyvTMa NPOU3BOAUTCS C Mo-
MOLL{bIO TECTOB. TeCT — 3TO KOHKPETHLIA BapUaHT 3HAYeHWUA UCXOAHLIX AaH-
HbIX, AN KOTOPOro U3BECTEH OXMAaeMbIn pesynbTat. Ha Tectax npoeeps-
eTCA NPaBUNbHOCTL peanuaaymm NPporpamMmmMoin 3annaHUupoBaHHOroO cueHapus

OpHako npu peLleHn HEKOTOPLIX 3aa4 MOXHO He COCTaBMATbL Mporpammy
Ha A3blke NporpaMMUPOBAaHKS, & UCNOMb30BaTh COBPEMEHHLIE NMPUINOXKEHUS
(3NeKTpoHHble Tabnuubl, CUCTEMbI yripaBneHusa 6azaMu JaHHLIX U np.).

B aTom cny4ae He noHagobaTca oTnagka U TeCTUpPOBaHWE NporpaMmbl.

lpoeedeHue pac-
4Yemoe u aHanus
nony4dyaeMbix
pe3ynbmamoe

Ha atom artane npovM3BOAMTCS aHanu3 pe3ynbTaToOB pelleHns 3aaaym
¥ B cryyae HeobxoQuMOCTU — YTOYHEHWE MaTeMaTUYeCKON Moaenu
(c nocneayoLLlein KOpPEeKTUPOBKOW anropuTMa 1 nporpamMmel). NMporpammel,
nmeloLlme BonblUoe NPakTUYECKoe WK Hay4YHOEe 3Ha4YeHWe, UCMONb3YHTCS
anuTensHoe Bpems. MIHorga gaske B npouecce akcnryartauuu nporpaMmmel
MOTyT MCNpaBnsAThCs, AopabaTbiBaATLCA.
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MoHsiTe mogenu.
MaTepuanbHele N UHPOPMaLMOHHEIE MoAenu

Mogenu no3BonsAT NpeAcTaBUTbL B HAarnsaHon popme 06bLeKTbI M NPOLECCHI,
HeOoCTYNHbIe A5A HernocpeacTBEeHHOro BOCNPUATHA.

PasHble Hayku uccneayloT 0bbekThbl M MPOLECCHl NOA PA3HBIMU YITaMU 3pEHUSA U CTPOAT
pasnuyHele Tnel Mogenen. OOuH 1 TOT e 06LEKT MHOTrAa UMEET MHOXECTBO MOAENeN, a pasHele
06BbEKTLI MOTYT OMNUCLIBATLCS OAHON MOAEIBIO.

Mopens HUKorfa He xapakrepusyeT 06bLeKT NoNHOCTLH. B npouecce nocTpoenusa moaenu
BbIJENSAOT rMaBHble, Haubonee cyLIecTBEHHLIE ANA AaHHOW MOAENW CRONCTRA, KOTOpbLIE 3aBUCAT
OT LENV MOAENUPOBaHHS.

Mopaenb — 3TO HEKUA HOBLIN ODBLEKT, KOTOPBLIN OTPaXaeT CyLecTBeHHbIE OCODEHHOCTH
HBY‘IHEMOFO Oﬁ'bEKTa, ABNEeHWNA UNnNun I'IpOL[ECCEi.

Bce mogenu MoxHO B NpuHUMNE pa3butk Ha ABa knacca:
MaTepuanbHblie (M1 NpeameTHbIe) U MHhopMaLUOoHHBbIE (3HaKoBbIe).

Marepnanbnble Mooenu

Bocnpouseodsam eeomempuyeckue, chusuyeckue u Opyaue ceolicmea obbekmoe
&8 MamepuarbHoll chopme.
Camblil NpocToi NpUMep MatepuanbHoin Mofernu — 3To AeTCKUE UrpyLLIKK, Urpast KOTopbIMK
MarneHbKuiA YENOBEK NoMNy4yaeT nepBoe npeacrasnexdve ob okpyxatllem mupe. Kpome aTtoro,
npvMepamu Moaenen MoryT CrnyXutb rnodyc, pasnuyHbie aHaTOMUYECKUEe MYMSKKU, KOTopble
NCNONBL3YHTCH HA ypokax Buonorun, moaenn Monekyrn n KpUcTaniim4ecknx peLueTok
(Mcnonb3ylTes NPY M3yYeHUU CTPOEHWUS BELLECTBA), MakeT 3acTPOMKM KNMoro MMKpopanoHa,
MakeT caMoneTa 1 T. n.
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MHchopmaunoHHbIe Mogenu

llpedcmaensaom coboll 06Lekmbl U NPoyecchl
e chopmMe pucyHkoe, cxem, yepmesxeld, mabnuu, ghopmysn, mekcmos u m. 0.
LLnpoko n3BecTHbl Takue WKoMbHbIE MHOPMaLUOHHbIE MOAENU, KaK PUCYHOK LiBETKA
B y4ebHuke BoTaHuku, reorpaduyeckas kapTa, usndeckas hopmyna (dpusuka), bnok-cxema
anropmtMa (MHopmaTuka), nepmogudeckasn cuctema anemeHToB Mengeneesa (xumus),
ypaBHeHne (MatemaTtuka).

Bce uHcopMauMoOHHbIE MOAENW NPeAcTaBNAT 00 BLEKTLI U Npouecchl B o6pa3Hol
unu 3Hakoeol chopwme.
OGpazHbie mogenu nNpeacTaBnsanT coboii 3puTenbHble 06pa3ssbl 06HLEKTOR, 3a(hMKCUPOBAHHbIE
Ha kakoM-nubo HocuTene nHdopmauun (bymare, hoTo-, KWNHOMMEHKE U T. 4.).
3HaKkoBbIe “HCprMﬂl.IHOHHbIe Mogenun CTpodATCca C UCNOJb30BaHMEM Pa3inn4yHbiX A3bIKOB
(3HakoBbIX cucTeM). 3HAKoBas MOLENb MOXKET BbiTh NPeAcTaBneHa B BUAE TekcTa (Hanpumep,
nporpamMma Ha KakoM-TO fi3blke NporpaMMr1poBaHus), bopMynel (HanpuMep, OnUChLIBaKLLEN
NpOLEcC pacluMpeHns rasa npy NocToAHHOW TeMnepaTtype), Tabnuubl
(Hanpumep, nepunognyeckon Tabnuupsl snemeHToB MeHgeneesa).

Cpean OCHOBHbIX Lenei MHPOPMaLUUOHHOIO MOAENUPOBaHMUA MOXHO BbIOEeNUTh!
cosfaHue 06bEKTOR C 3aaHHbIMWU CBOMCTBaMK, OnpeaesieHne nocneacTeuii BO3aencTems Ha
06BLEKT 1 NPUHATUE NPaBWUILHOTO pPeLUeHns, NPOrHo3MpoBaHne noseaeHns obbekTa
MOZENVMPOBaHUA, a TaKkke AOCTMKeHVE 3(PdEKTUBHOIO ynpaBneHuss 06 bEeKTOM U MPOLIECCOM
(MPUHATHUE YNPaBRSOLWLUX peLUeHria).
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3aMKHyTbIe U pa30OMKHYTble CUCTEeMbI YrpaBneHus

YnpaeneHue — 3aTo yeneHanpaeneHHoe B3auMoaencTBue oO0LEeKTOB,
OOHW U3 KOTOPbIX ABNAKTCA yNnpaBnAaAKWWUMK, a gpyrve — ynpaenaeMbiMn.

B tom cny4vae, Korga ynpaanmou.mﬁ 06BLeKT nockinaeT CBOU KOMaHAObI
MCNONHUTENLHOMY 00bLEKTY, 6e3 yyeTa ero COCTOfiHUA, BO3AeNCTBUA NepeaakTcs TONbLKO
B OO4HOM HanpaBneHUU. Takaa cUCTeMa Ha3LIBAETCH Pa30MKHYTOM.

MHdopmaunoHHyo moaens
PAa3OMKHYTOW CUCTeMbl ynpaBneHus
MOXHO HarnsaaHo NpeacTaBUThe C NOMOLLLIO CNEAYIOLLER CXeMBbl:

Ynpaensiowmit Kanan ynp.eua:nen-wmb YnpaenseMmbiit
00bLeKT 00BLEeKT

Bornee coBepLUIEHHbIE CUCTEMBI YIPABIIEHWS OTCEXWBAIOT Pe3ynbTaThl AEATENBHOCTU
yNpasnsemomn CUCTEMBI.
B Takux cuctemax 4ononHUTENbHO NOSIBAAETCS elle OAUH MHDOPMALMOHHBIA NOTOK —
oT 06beKTa yNpaBeHust K CUCTEME YNPaBIEHNs; ero NPUHSTO Ha3sbiBaTb 06pamHol CEs3bH0.
Mo kaHany o6paTHOM CBA3U NepeaaloTcsi CBEAEHUs O COCTOSIHUM 06 beKTa U cTeneHun
BOCTUKEHUS (MNK, HAOBOPOT, HE AOCTUHKEHUA) LieNK YNpaBrneHus.
B aTOM Criyyae cucTema ynpasneHusi Ha3biBaeTCA 3aMKHY TOM.




NHcbopmaumoHHaa Mogenb 3aMKHYTON CUCTEMbI yNpaBneHus
HarnsgHo npeacTaBneHa Ha cxeme:

Kanan
ynpaeneHus -
Ynpaensowmn p| YnpaBnsembin
00BLEeKT P 0bBbekT
Kanan oGpatHown
cBA3U

MmaBHLIA NPUHUXN yNpaBneHUsa B 3aMKHYTOM cUCTeMe — BblJdaya ynpaenawLwWwmx kKoMmaHg
B 3aBUCUMMOCTW OT NONyYaeMbix cUrHanoB o6paTHON CBA3K.

B Takoi cucteme ynpaensaoLnA 06BLEKT CTPEMUTCA CKOMMNEHCMPOBaTh NMo6oe oTKNoHeHne
ynpasnaemMoro 00bLeKkTa 0T COCTOAHNA, NPeAYCMOTPEHHOTO LemnaMm yrpasBrieHus.

O6paTHylo CBA3b, NMPU KOTOPOW yNpasnaLwWui CUrHan cTpeMUTCs YMEHbLUNTb
(CKOMNEHCUPOBATL) OTKMOHEHWE OT HEKOTOPOW NoaaepKUBAaeMOMN BENUYUHLI,
HasblBaeTCs OTpULATEeNbHOW.

UzyyeHuem oBLMX 3aKOHOMEPHOCTE NPOLECCOoR yNpaBneHusl 3aHumaeTcs
cneuManbHas Hayka, KOTopas HasblBaeTca KMbepHeTUKOR.
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PacTtpoBasi u BeKTopHas rpacuka

pachuyeckunini pegakTop — 370 Nporpamma, npeaHasHavyeHHasa ansg co3faHus, peaakTupoBaHus
1 npocmMmoTpa rpadnyecknx n3obpaxkeHui.

B coBpeMeHHbIX KOMMNBOTEPAX CYLEeCTBYET ABa NPUHLMNUANBHO pasnuyHelx cnocoba xpaHeHus
n30bpakeHuin. pacTpPoOBbLIA W BeKTOPHbLIN. COOTBETCTBEHHO W rpadhnyeckme pefakTopel MOXHO
pazaenuTh Ha [IBe KaTEropun: pacTpPoBbIe U BEKTOPHbIE.

BekmopHas 2pachuka

Pacmpoeas 2pachuka

HasHauyeHue

BekTopHble rpadunyeckme uszobpaxeHus
ABNAKOTCHA ONTUMAaNbLHEIM CPeacTBOM Xpa-
HEHUS BLICOKOTOYHLIX rpaduyeckux obb-
€KTOB, TakuMx Kak YepTexwu, Cxembl W np.,
ana KOTOPbIX MMeeT 3HadeHune CcoxpaHe-
HWE YEeTKUX U TOYHbIX KOHTYPOB.

PacTpoBble rpadunyeckue peaakTtopbl
noaxonaT ans obpaboTkm choTorpacuin
pUCYHKOB. PacTpoBble n3obpaxeHnsa dop-
MUPYIOTCA B Npolecce npeobpasoBaHna
rpachmnyeckoi nHopMaumm 13 aHanoroeoin
chopmbl B UMPOBYLO (HanpuMep, B NpoLec-
ce CKaHWpOBaHWS PUCYHKOB U hoTorpaduin,
NpW NCNoNbB30BaHUK LMGPOBLIX 1 hoToKa-
mep 1 T. 4.). Pactposble naobpaxeHus
MOXHO MOMY4UTb M HENOCPEACTBEHHO B
nporpamMmmax pacTpoBOM UITU BEKTOPHOM
rpadukn nyTem npeodbpasoBaHnM BEKTOP-
HbIX N30BpaXEeHNN.

MpuHUMN
chopmupoBaHusa

n3obpaxeHusn

BekTopHble n3obpaxeHus dopmMmupy-
HTCA M3 TakMx OObLEKTOB KakK TouYKa,
NUHWA, OKPYXHOCTb, NPAMOYIONbHUK
M np. 3TN 0OLEKTLI XPaHATCS B NamsATy
KOMMbIOTEPA B BUAE rpadoMyeckux npumm-
TUBOB M ONWCLIBAKLWUX WX MaTemaTude-
CKUX chopmyn.

B pactpoBom chopmaTe uzobpaxeHune
3apaeTcsa Mo TOYKaM, Kak Mo3auka. dTn
TOYKM Ha3bIBalOT nNuKcenb (pixel). LiBer
Kaaoro nukcens 3afgaeTcsl HesaBUCHUMbIM
obpasom. Pactp — 310 AUCKpeTHas CTpyk-
Typa, TO ecTb BCerga MOXHO BblAenuTh or-
pefenéHHble aNeMeHThl.
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BexmopHas zpachuka

Pacmpoeas ezpachuka

OCHOBHbIe 4OCTOUHCTBA

€ VameHeHve macliTaba 6e3 notepu
Ka4yecTBa W NpakTuyeckn 6e3 yeenuye-
HWA pasMepoB UCxogHoro danna;

€ orpomMHasi TO4HOCTb (A0 COTOWM fonwu
MUKpOHA);

€ Hebonbluoi pasmvep daina rno cpas-
HEHWIO C PACTPOBLIMW N30BpakeHnaMY;
€ npekpacHoe Ka4ecTBO ne4aTy;

€ BO3MOXHOCTb PEAAKTUPOBaHUSA KaXa0ro
anemMeHTa u3obpaxeHns B OTAENbHOCTH.

PactpoBoe uzobpaxeHue nmeeT Gonbluve
npeumyliecTea npu paboTte ¢ hoTopeanu-
CTUYHbIMY OBBEKTAMM, HANPUMEP, CLEeHaMW
npvpoabl unu doTorpadusamMmu naein.

Haw mup no ngee pactposbli. W ero 06b-
€KTbl TPYAHO NPeACcTaBUTb B BEKTOPHOM,

TO eCTb MaTeMaTUYeCcKOM, NPeaCTaBNeHNH,
Kak 9TO MPOWUCXOAWT B crnyyae paboTsl
C BEKTOPHbLIMMW MSDGDa)KGHMFIMM.

HepocTtaTku

He MoryT obecneunTb BbICOKY TOY-
HOCTbL Nepefaun rpagauuii UBETOB 1 Mo-
NyTOHOB.

MacwrtabupoBaHne pacTpoBoro usobpa-
WEHUS, MO MNpUYMHE €ero AWCKPETHOCTH,
NPUYBOAWT K MNOTEpe 4actu WHdopMauuu,
Bbi3biBAET HeobpaTumble NOTEpU KadecTsa
naobpaxeHusa. [pu MNONLITKE W3MEHWUTbL
pasmMepbl PUCYHKa ero KOHTYpbl W LBEeTone-
pedada 3ameTHO mckaxatotea. Kpome Toro,
pacTpoBsble n3obpaXeHns 3aHUMaloT ropas-
no Bornblwe mecTta B nNaMsTW KOMMbHTEpa
B CPABHEHWWN C BEKTOPHbBIMM.

Mpumepsbl
COOTBETCTBYHOLUMUX

rpacmyeckux

pefakTopoB

[Ona obpaboTku BekTOpHON rpaduku
UCNONb3YKTCA BEKTOPHLIE rpaduyeckue
penakTopbl, Hanpumep, TakMe  Kak,
CorelDraw, Adobe lllustrator, MS Draw.

pathuueckne pegakrTopsl, paboTalme ¢
pacTpoBbiM  U300paxeHuem: PhotoPaint,
PhotoShop, PhotoFinish, Picture Man, Paint
n ap.

WHPOPMATHRA
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TekcTOBbIE pedakTopbl, TEKCTOBbIE NMPOLECCOopPbI
M UX OCHOBHbIE BO3MOXHOCTHU

TekcToBble pegakTopbl (Mpoueccopbl) NpegHa3HaveHbl AN CO34aHus, pefaKTUPOBaHWA,
chopmaTMpoBaHusi, COXpPaHeHUs1 BO BHELUHEW NaMATU M MeyvYaTM TeKCTOBbIX AOKYMEHTOB.
OB6bIMHO TEKCTOBLIMU pefaKkTopaMu NPUHSTO HasbiBaTb MPOrPaMMBbl, BLIMOMHSAOLWME NpocTerlune
onepauuu no peaakTMpOBaHUKD TEKCTa, a MpoLeccopamu — NporpaMMel, obnagarLlme paclumpeH-
HbIMIK NO CPABHEHUIO C peakTopamy BO3MOXHOCTAMMW AN KOMNLIOTepHoM 0bpaboTku TekcTa.

OcHOBHble (PYHKLIMM TEKCTOBbLIX NPOLECCOpPOB:

¢ co3gaHve LOKYMEHTOB,;

€ peflakTuposaHue JOKYMEHTOB: NepeMeLLeHne No TEKCTY, BCTaBka U 3aMeHa CUMBOMOB,
yaaneHuwe, nepemMelleHne, KonMposaHue, NOUCK U 3ameHa (bparMeHToB TekcTa, OTMEeHa KOMaH[;
BCTaBKa (hparMeHTOB APYrux AOKYMEHTOB UMK LenbIX AOKYMEHTOB U T. A.;

¢ COXpaHeHVe OOKYMEHTOB BO BHELUHeW naMaTh (Ha AUCKax) U YTEHWE U3 BHELLHEN NaMATH B
onepaTuBHYIO;

¢ hopMaTMpOBaHME AOKYMEHTOB, T. €. BbiNONHeHWe npeobpa3oBaHui, M3MEHAOLWMX hopmy
(BHEWHMI BUA) AOKYMEHTa: ohopMeHne OTAENbHbIX CMMBONOB W ab3aueBs, CTpaHul, AOKYMeHTa
B LENOM — UBMEHEHWE ONMWHLI CTPOKNU, MEXCTPOYHOIO PpacCTOSIHWS, BbipaBHUBaHWUS TEKCTA,
naMeHeHue WpudTa, ero pasmepa, NpMMeHeHne pasnnu4yHoro HavyepTaHus WpUGTOB U T. 4.;

¢ nevatb AOKYMEHTOB (MN UX HEKOTOPOI YacTn);

¢ aBTOMaTUYECKOE COCTaBIMEHWE OrMaBneHnn K yKkasaTenen B JOKYMEHTE;

¢ co3faHue u hopmaTupoBaHue Tabnuu;

¢ BHeJpeHWe B JOKYMEHT PUCYHKOB, chopmMyn v ap.;

4 NpoBepKa NyHKTyauuu n opcorpaduu.

O6bLIYHO TeKCTOBbLIE MPOLIeCCopbl NpeaycMaTpuBaoT
ABe OCHOBHbIe onepauuu U3aMeHeHus (popmaTta QOKYyMeHTa:

4 hopmaTupoBaHue Npon3BONbLHOM NOCNeaoBaTeNbHOCTM CUMBONOB (OT oaHOro Ao nwboro
KOnMyecTBa, Yalle BCero a1a NocnenoBaTenbHOCTb NPeaBapuTentLHO BeIOEnaeTes);

¢ (bopmaTupoBaHue ab3ales.
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OCHOBHbI€ 311eMeHTbl TEKCTOBOTO AOKYMeHTa:

CJ'Iy)KGGHbIMVI CMMBONamMn;

gonyckatoTes nycrble absaubl;

Mpu hopmaTUpPOBAHUN CUMBOSIOB
MOXHO U3MEHUTL!

€ CYMBOI — MUHUMATbHASA eUHMLA TEKCTOBON MHGOPMAaLIUK;
4 CroBo — NPOW3BOSLHAA NOCNEA0BaTeNbHOCTL BYKB U LMpP, OrpaHUYeHHas ¢ ABYX CTOPOH

< CTpOKa — NPOM3BOSbHAs NOCNefoBaTerbHOCTL CUMBOMOB MEXAY NEeBOM 1 NPaBoii rpaHvLamMm ab3aug;
<+ NpeanoxeHue — NPoOKU3BosLHaA NocneaoBaTeNLHOCTL CoB, 3aBepLIaoLLanca TOUYKOI;
< ab3al — 4acTb TeKcTa, KoTopas 3asepllaeTcs creluanbHLIM CUMBOMOM KoHua ab3aua, npu 3Tom

€ CTpaHUUy COCTaBMAKT CTPOKKU W ab3aubl, Tabnuubl 1 BHEOPEHHLIE B LOKYMEHT 06beKTh;

¢ Havbonee KpynHon eanHWLENR ABNAETCA COBCTBEHHO AOKYMEHT, rAe BCe COCTaBNsAoLLMeE ero
ab3aubl onpegeneHHEIM 06pa3oM CTPYKTYPUPOBaHL!, CHabkeHbl NpyY HEOBXOAUMMOCTU 3arofoBKamu,
BLICTPOEHA MepapXmsa CTPYKTYPHbIX pa3aenos.

Mpwu chopmaTupoBaHum abzaues
MOXHO MBMEHWUTL:

4 WpudT;

# HavyepTaHwe wpudTta (NoNYy>KMpPHBIR, KYpPCuB,
NoAYepKHYTEIRA);

& pasmvep wpudTa;

¢ MEXCUMBOMbHBLIA MHTEpBar;

@ MPUMEHUTL K cruMmBonam adpekTbl (HUKHUIA,
BEPXHUI MHAEKC, Manble CTPOYHbIe BykBbl U T. A.)

4 crnocob BbipaBHMBaHUA CTpok ab3aua (Bneso,
BMNPagBo, No LEHTPY, NO WMPUHE);

€ OTCTYN B KpacHol cTpoke abaaua;

¢ LUMPUHY ¥ NonoxeHye abs3ala Ha cTpaHuLe
MEKCTPOYHOE PACCTOAHME W PACCTOSHUE MEXOY
cocefHumu absauamu;

¢ cozfaTh cneuvanbHble abaaubl (Mapkupo-

BaHHLIE UMK HYMepPOBaHHbIE CMWUCKW U T. ,El.).

B coBpemeHHbIX pejakTopax peannaoBaH MexaHu3Mm BCTpaneaHus U BHegpeHus obbektos OLE
(Object Linking Embedding), 4yTo no3eonsieT KonupoeaTk U BCTaBNATE 0OLEKTLI U3 OAHOTO NPWUIO-
XeHua B gpyroe. Hanpumep, B TEKCTOBBLIN JOKYMEHT MOXHO BCTPOWUTL U306paXeHUs!, aHUMaUUo, 38yK
U Qaxe sudeogbpacmeHmbi U TAKUM 0Bpa3om 13 0BbIMHOMO AOKYMEHTA NONYYUTE MYbTUMEAWIAHLINA.

OGbI4HO B COCTaB TEKCTOBLIX NPOLECCOPOB BKIMIOYAIOTCA CneuvarnbHbie NporpamMmmHLIe MOZYM,
KOTOpbIE Cry:KaT Ansi NPOBepKuU opghogpaghuu u cuHmakcuca. Takne CUCTeMbl coaepxaTt cnoBapu
¥ rpaMmaTuveckue npaBuna ans HeCKOMbKMX S3bIKOB, YTO NMO3BOMAET UCNPaBNATL OLWMOGKA B MHO-
rosi3blYHbIX AOKyMeHTax. Kpome Toro, B UX COCTaBe, Kak NpaBuno, ects (pyHKUMS ABTO3aMeHa, Ko-

TOopasa aBToOMartu4yeckn ncnpasndeT Hanbonee YacTo BCTpeYaoLlwmnecs onevyaTku.
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AneKTPOoHHbIe Tabnuubl

OneKkTpoHHbIe Tabnuukl (TabnuyHele NpoLeccopkl) — aTO NporpaMmma 0bpabdoTKM YUCNOBLIX
[aHHbIX, NPeACcTaBneHHbIX B BUae 1abnuu.

SJ'IE.‘KTpOHHaFl Tabnuua nossonseT XPaHuTb B TabnuyHown dopme BonbLUOE KONUYECTBO MCXOMAHLIX
OaHHbIX, pe3ynbTaToB, a TaKkKe CBA3eN MeXxay HUMK (MaTeMBTMQECKMX Unu norn4eCKnx COOTHO-
LUEHIM?E). Mpu n3MeHEHUM NCXOOHbLIX JaHHbIX BCE pe3yNbTaThl aBTOMATUYECKU NEPECHUTLIBAIOTCS.

PaGouee none anekTpoHHOW Tabnuubl
COCTOMT U3 CTONGLOB U CTPOK.

3aronosku cTonbLoB 06bIMHO 0603Ha4YalTCA

OykBamu naTtuHckoro andasuta (codeTaHusIMu

bykB): A, G, AB, ..., 2 3arofoBKW CTPOK —
yucnamu: 1, 16, 278, ...

W= >

Ha mecte nepeceyenus cronbua u crpoku

Tabnuuebl 0bpasyeTca A4eika. AT0 MUHUMAaNbHLIL

anemMeHT SﬂeKTDOHHOF‘I TE!G]'II/Ilel, Haa KOTOPbLIM
MOXHO BBIMOMNHATE T€ UMK UHbIE onepauunn.

Kaxpaas ayenka Tabnuusl MeeT CBON CODCTBEHHEBIN agpec. Agpec AYelKu aNeKTPoHHOW Tab-
NWiubl COCTOMUT U3 3aronoeka crondua u Homepa cTpoku, Hanpumep: Al, F123, D7
(Hanpumep, B NpeacTaBneHHon Tabnuue aapec BbigeneHHon aveinkn — D 2).

HAueika, Hag cogepXuMbIM KOTOPOW NPOM3BOAATCH Kakne-To eACTBUS, BbIAENSAETCHA pamMmKon
W Ha3bIBAeTCS aKTUBHOM.

OnNeKTpoHHbIe Tabnuubl No3BonAT paboTaTh C TPEMSA OCHOBHLIMMW TUNAaMK AaHHLIX: YACNAMM,
TeKkcTamu U hopmynamu.
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B dbopmynax moryT ncnonb3oBaTbCsl MMeHa ayeek (Cobinky Ha agpeca ayeek). CywecTByOT ABa
OCHOBHbIX TUNA CCbINOK: OTHOCUTErbHbIE U abconTHble. Paznuuus Mexay HAMW NPosBSOTCS
npy KOnMpoBaHuuM hopmyIbl U3 aKTUBHOW SAYEWKW B APYTYH SYEKY.

OTHOCUTENBHAA CCbINKa AGconTHaA ccblfika
Vicnonb3yeTcsa Ans ykasaHus agpeca syen- McnonbayeTca B Tex crny4dasx, korga Heobxo-
KW, BbIMUCIIAEMOro OTHOCUTENBHO AYENKN, AuMo, YToBbl NpU U3MEHEHUM MECTOMNONOXKEHUS

B KOTOpOW HaxoauTcs chopmyna. Mpu nepe- copmynbl anpec sueek, NCNoNb3yemblx
MELLEHUN UMK KONNMPOBaHWK, BCTABKE UIK B chopmyne, He nameHsancs. B abconioTHeIX

yAaneHun cTpoku (ctonbua) oTHoCUTENbHBIE | cobinKkax nepeq HeM3MeHseMbIM 3Ha4YeHeM

CCbINK aBTOMaTHU4ECKN OBHOBNAIOTCH B 3aBU- agpeca s4eliki cTaBuTCs 3HaK aonnapa (Hanpm_
CMMOCTHU OT HOBOIo NoONoXeHus CbOpMyﬂbl. mep, $F$1).

B cuny aToro coxpaHaeTcs NpaBuNbHOCTL
pac4yeToB Npwu NMOOLIX yKasaHHbIX BhIe Oei-
CTBUSIX HA AYenkaMmu, cogepxawmmu dop-
Mynbl. OTHOCUTENbHEIE CCINIKA MMEKT cne-
aywowuin eua: D1, B7.

MpY M3MEHEHUM UCXOAHBIX 3HAYEHWIA, BXOAAWMX B hOpMYyIy, pesynbTaT nepecyuTsiBaeTcs
aBTOMAaTUYECKM.

3neKTpoHHbIE TabnULbI NO3BONAIOT:
¢ BbINOMHATL COPTMPOBKY AaHHbIX MO BO3pacTaHWio wnu ybbIBaHWO; a Takke COpPTUpPOBaTb
JaHHble Mo Heckonbkum cronbuam, npu 3ToM MOXeT ObiThb 3agaHa nocnefoBaTerbHOCTb
COpPTVPOBKN CTONGLOB;
¢ OCYLIECTBMNAThL MOUCK AaHHbIX B COOTBETCTBUM C YKa3aHHbIMW YCMOBUSIMU, KOTOPbIE MPUHATO
Ha3biBaTb hunbTpamu; GUNbTPbl 384a0TCH C NOMOLLBID YCMOBUA noucka (Bonblue, MeHblue,
pPaBHO W T. 4.) W 3HAYeHWil; B pesynbTaTe noucka OyayT HalOeHbl Te AYeiku, B KOTOPbIX
coepxatca AaHHble, YA0BNeTBopAtoLLue 3a0aHHOMY (PunsTpy;
¢ NpeacTaBnATb YNCNOBLIE AaHHbIE B HAMMAAHOM BUMAE C NOMOLLGIO rpathuKoB 1 Auarpamm.
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Bba3bl gaHHbIX U CUCTEMbI ynpaeneHuns 6azamMm gaHHbIX

Baza paHHbIX — 3TO COBOKYMNHOCTL onpeaeneHHsiM 06pazom opraHMsoBaHHoOK nHGopMaLmu,
nossondawLwan ynopagodeHHo XpaHuTh JaHHbIe O rpynne 0b6bekToB, 0bnagalLmMx OANHAKOBbLIM
Habopom CBOWCTB.

Baszamu gaHHbIX ABNSAIOTCS, Hanpumep, pasJiniHbele CnpaBoOYHMKU, SHUUKIONeaAnn, Katarnormn
6M6J'IV10T9K, KapToTEKM KaApoBOro cocrtasa ywpem,ueHmﬂ nT. N

[na cosgaHuns 6a3 AaHHbIX, a Takke BbINOMHEHWS onepaumy Nnoucka U COPTMPOBKNA AaHHbIX
npeaHasHaYeHbl cneunanbHbIe NPOrpaMMbl — CUCTEMbI ynpaBneHnsa 6aszamu gaHHbix (CYBN).
Cwucrema ynpaeneHust 6a3oi gaHHbIx no3eonseT obpabaTsiBats obpalleHns K 6ase AaHHbIX,
NoCcTynarLmne OT NpUKNagHsLIX NporpamMmmM KOHEYHbIX NonbL30BaTENEei.

CoBpeMeHHas cucTemMa ynpaeneHus 6azamMu AaHHbIX
BbINOMHAET cneaytowme pyHKLUN:

v BBog uHdopmauum B 6asy AaHHbIX M obecneyeHne ee Nnormyeckoro KOHTpons.
v BO3MOXHOCTb MUcnpaBnenuns nHgopmaumm.

v YpaneHve ycrapeBluein MHhopmaumu.

v KOHTpOMb HENPOTUBOPEYMBOCTU AaHHbIX.

v 3alMTa gaHHbIX OT paspyLleHus.

v Mouck nHopmayuy ¢ 3aaaHHEIMU CBONCTBAMM.

v ABTOMaTtunyeckoe ynopsgodneaHme nHopmaumm B COOTBETCTBUM C ONpPeaeneHHbIMM
TpeboBaHUAMMU.

v OGecneyveHne KONNekTMBHOro AOCTyNa K AaHHBbIM HECKOMbKUX Nnonb3osaTtenein 0AHOBPEMEHHO.

v 3awuTta oT HEeCaHKLUMOHMPOBAHHOIO A0CTYNa K AaHHbIM.




WHdopmaums B basax JaHHbIX XpaHUTCH B YNOPSOOYEHHOM BUaE.
CyLecTRyeT HECKONBLKO Pasfnu4HbIX TUNOR 6a3 OaHHLIX: UEPapPXUYECKUe, CETEBLIE U TAbNUYHBIE.

Wepapxuyeckue 6a3bl AaHHLIX rpacpu4ecKkn MOryT
ObLITb NPeACcTaBnNeHLl Kak AepeBo, cocTosLee U3 06b-
EKTOB pa3nuyHbIX ypoBHEN. BepxHWii ypoBeHb 3aH1Ma-
eT O[1MH 06BLEKT, BTOPO — 0GBbEKTLI BTOPOrO YPOBHS
uT. 4. Mexay obbeKkTaMmu CyLLeCTBYIOT CBA3M, KaXabIi
0DOBEKT MOXET BKIOYaTh B cebA HECKONBKO 0DBLEKTOB
bonee HW3Koro ypoBHs. Mepapxunyeckoi 6a3oi gaHHbIX
sengaeTca Karanor nanok Windows.

Wepapxunyeckasn

CeteBas 0asza pgaHHbIX OTNUYaETCH OT vepapxuye-
CKOI TeM, YTO B HEW KaxObli NMEeMEHT BbILUECTOSALIEro
YPOBHA MOXET ObiTb CBS3aH OAHOBPEMEHHO C NMHOOLIMM
3MeMeHTaMM CreaylLero ypoeHs. Booblue, Ha cBA3m
mexay obbekTaMu B cETEBbIX MOAENSX HE HaknaabiBa-
eTCcA HuKakux orpaHudeHunii. CeteBon 6a30i AaHHbIX
cdhakTudeckn sBnsetca BcemwpHas nayTuHa rnobanb-
HOW KOMMbOTEPHON ceTu MHTepHeT. [Mnepcchinku ces-
3bIBalOT Mexay cOBOR COTHU MUMMMOHOB AOKYMEHTOR B
eWHYI0 pacnpeaeneHHylo ceTeByto 6asy AaHHbIX.

CeteBasn

TabnuyHaa (unu pensunoHHas) Basa faHHbLIX coaep-
XUT NepeyveHb 0ObEKTOB OAHOrO TUna, T. 8. O6BLEKTOB C
odvHakoBbiM Habopom ceoWcTB. Takyw Gasy AaHHbIX
yAOBHO npeAcTaenATh B BUMAE AByMepHoW Tabnuubl
(a YaLe — HECKOMNbKNX CBA3AHHbIX MeXay coboin Tabnuu).

TabnuuHan
(pensiunoHHasn)
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TabnuyHasa (pensiumoHHas 6a3a AaHHbIX)

TabnuuHana (wnu pensaunoHHas) 6a3a JaHHbBIX COOEPXUT NepevyeHb 06 LEKTOB OAHOIO TUNA,
T. €. 06LEKTOB ¢ 0OAUHAKOBLIM HabopoM cBomlcTB. Takyto 6a3y gaHHbIX yoobHO npeacrae-
NAThL B BUAe AByMepHOU Tabnuubl (a Yalle — HEeCKONbKUX CBA3aHHbLIX Mexay cobon Tabnuu).

CTon6ubl Tako Tabnuubl Ha3bIBAKT NONAMU; KaXXO0e Nomne XxapakTepuayeTcs CBOUM UMEHEM
(HasBaHWeM COOTBETCTBYIOLLEIO CBOWCTBA) M TUMOM AaHHbIX, OTPaXKaLLMX 3HAYEHUA JaHHOIO CBOW-
ctea. [pun aTom Kaxkgoe none obnagaeT onpegeneHHuIM HabopoM CBOMCTB (pasmMep, hopmMat v p.).

Ctpoxku Tabnuubl ABNSAKTCA 3anucaMn 06 o6bekTe; 31 3anuck pasbutel Ha nonsa cronbuamu
Tabnuubl. 3anuck Ha3bl AaHHBIX COAEPKUT HADOP 3HAYeHWIn pas3nNUYHbIX CBOMCTB 00beKkTa.

B kapgoin Tabnuue OOmKHO BeITh MO KpaHen Mepe 04HO KNYeBoe none, CoAepKumMoe
KOTOPOro yHuKanbHo Ans nobon 3anucu B 3Toin Tabnuue. 3HaveHUs KNYeBoro nNonst 0gHO3Ha4yHo
onpefensioT Kaxaylo 3anuck B Tabnuue. YacTo B Ka4ecTBe KIKYEBOro Nons NCnons3yeTcs none,
codepxallee TMn AaHHbiX CyeTyunk.

B penAuMoHHbIX Da3ax AaHHbIX UCTNONb3YETCA CreayrLlue OCHOBHbIE TUMbI NONen:

Tun nons OnucaHue

Luensie vuicna, KoTopble 3afalTcHd aBTOMaTUYecku npu BBOAE 3anuceill n He

Cuem-ux MOTyT ObITb M3MEHEHbI NoNbL30BaTENem

Yucnoegoil 3TOT TUN UMEKOT NONA, 3Ha4YeHNA KOTOPbLIX MOTYT BbITb TONLKO YUcamm

CumeonbHbLIG | TaKo TN UMEKT NONA, B KOTOPLIX XPaHATCA CMMBOSLHBIE NOCNE0BaTENEHOCTH
(mekcmossiii) | (CNOBa, TEKCTEI, KOAbI U Np.), coAepxaluue Ao 255 CUMBOIOB

Llamalepems | AaTa ¥ Bpems

Jlozuyeckuil | 3Ha4eHus MicmuHa unu Jloxe (unn «[la»/«Het»)
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OT TMNa BeNUYMHLI 3aBUCAT Te AEWUCTBUA, KOTOPbLIE MOXHO C HEW NMPOU3BOOUTD.
Hanpumep, ¢ YUCMNOBLIMUW BENUYUHAMU MOXKHO BbINOMHATE apudmMeTUYeckue onepatiuu,
a C CMMBOITbHLIMW WU NOTMYECKUMUW — HENbL3A.

Mpumep TabnuyHon 6a3bl JaHHbIX
baza panHbix «Yuawwmecs» npegcrtaBnseT coboi nepevyeHb 0OBLEKTOB (YHEHWKOB), KaAblA U3
KOTOPbIX MMeeT hamunnio, MMs, oT4ecTeo. B KayecTBe xapakTepucTuk (CBOMCTB) BbICTYNaET HO-

Mep NUYHOro gena, Knacc, aata poXxaeHus.

Ne nuyHozo dena | Knacc Gamunus Umst Omyvecmso Lama poxdeHus
K-25 8«H» KysHeuoe | AnekcaHgp | Bnagumuposuy 13.10.84
M-20 9«B» MpoxopoB PomaH Anekceesuny 23.05.85
J1-12 B«a» JleoHoB Bukrop AnekcaHgposuy 07.12.84
yY-17 8«b» | Yhumuesa Hatanes AHppeeBHa 24.08.84
M-33 10«a» | Mopososa TaTtbsiHa CepreesHa 24.06.84
®-13 9«b» | Penopora EneHa CraHvcnaeoBHa 01.11.85
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INokanbHble n rmobanbHbIe KOMNbHOTEPHbIE CeTH

Mop KOMNEBIOTEPHOW CEeTRIO MOHUMAKT CUCTEMY pacrnpedesieHHbIX Ha TEPPUTOPUK anna-
paTHbIX, NPOrpaMMHbIX U MH(POPMaLMOHHLIX PecypcoB (cpeacTB BBoga/BbIBoAa, XxpaHe-
HMA U 00paboTkn MHhopMaLKMK), CBA3AHHLIX MeXay co0oi KaHanamu nepegayv gaHHbIX.

Mpwn aTom obecneyviBaeTCA COBMECTHbIN LOCTYN Nonsk3osartenei K nHcpopmaumn (6asam AaHHbIX,
JOKYMeHTam 1 T. A.) U pecypcam (KeCTKue Ancku, npuHTepsl, Hakonutenun CD-ROM, mogemsl,
BbIXOA B rnobanbHyto ceTb U T. A4.).

Mo TEPPUTOpUManeHOMY NPU3HaKy CeTu AEeNAT Ha NoKanbHbIe, pernoHankbHbie U rnobansHbIe.

JlokaneHbIe

PernoHankeHble

MobGankeHble

JlokanbeHble ceTu oxeaTbiBa-
0T pecypchbl, pacrnonoXeHHble
HeJaneko Apyr oT gpyra (4Yawle
BCEr0 3TO COCEeAHWE 3[aHWUsA U
npunerawoLas K HUM TEPPUTO-
pusi — Hanpumep, nokansHas
CEeThb LUKONbI, BY3a, KOMMbIO-
TepHoro knyGa u T. a.).

IlokaneHble ceTy npegocTtae-
NAT NONb30BATENAM BO3MOX-
HOCTb HE TONbKO BbicTporo
obmeHa uHdopmaumen, Ho n
COBMECTHOIN paboTkl HA NPWUH-
Tepax u apyrux nepudepuin-
HbIX YCTPOWCTBAax U faxe oa-
HOBpPeMeHHo 0bpaboTku 4o-
KYMEHTOB.

PernoHanbHble ceTn oXBaThbl-
BalOT ropop, pavoH, obnacTtb,
HeBonbLwyo pecnybnuky. Hor-
A4 BblOEnsT KOPNopaTUBHbIE
CeTu, rae BaXHo 3aWnTUTb UH-
dopMaumo 0T HECAHKLIMOHUPO-
BaHHOro goctyna (Hanpumep,
ceTb MuHucTepcTea 0B0OpOHbI,
6aHkoBckme cetn 1 T. n.). Kop-
nopaTuBHas ceTb MOXeT 0bbe-
OUHATL ThICAYW U OECATKU Thi-
CHY KOMMNBHTEPOB, pa3MeLlLeH-
HbIX B Pa3nunyHbIX CTpaHax
1 ropopax (B kayecTee npumepa
MOXHO NPUBECTU CeTb KOpMo-
pauuu Microsoft).

[MobankeHble ceTu oxBaTbl-
BaOT BCK CTPAHY, HECKOMNLKO
CTpaH 1 Lenble KOHTUHEHTBI.
Ha cerogHsiWHWA OeHb B MUpe
HacuuTbiBaeTcs Gonee 200
rnobanbHbIx ceTen. M3 Hux
Haunbonee U3BECTHOW U camon
nonynapHoi ABNAETCH CeTb
MHuTepHeT. B HacToswee Bpe-
M$l Ha AecaTKax MUNITMOHOB
KOMNLIOTEPOB, NOAKMTHYEHHBIX
K IHTepHeTy, XpaHuTcs rpo-
MagHbIn 06vem MHopmaLuum
(COTHM MUNNMOHOB halnoe,
OOKYMEHTOB U T. .) U COTHU
MUIITIMOHOB M0AEN NOMb3yT-
cA UHCPOPMALIMOHHBLIMMK YCIY-
raMu rnobansHom ceTu.
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Mpu KOHCTPYMpPOBaHUM NOKanNbHbLIX CETEW UCTIONL3YIOT cnegylolme BUALI kabenen:
— BUTAA NMapa; CKopocTb nepegayn uHpopmauum ao 100 Méut/c Ha paccTosHue go 90 m;
— KoaKkcuanbHbIA Kabenb; No3BonseT nepeaasaTh MHOPMAaUMD Ha paccTtosHve no 2000 m co

cKkopocTbio 2—44 MéuT/c;
— BOJIOKOHHO-ONTUYECKWI Kabenb; NMo3BOMSAET nepefasaTe MHAOPMAUUIO Ha paccTosHWe A0

10 000 m co ckopocTsto go 100 Mout/c.

Onsa paboTbl B rmobankbHoi ceTu nonb3oBaTento HeobxoauMo UMETL COOTBETCTBYIOLLEE
annapartHoe U nporpaMmHoe obecneydeHue.
MporpamMmHoe oGecnevyeHUe MOXHO pa3fenuTb Ha ABa Knacca:
v’ nporpaMmbl-cepBepbl, KOTOPbIE Pa3MeLLaTCs Ha y3ne ceTy,
0BCnyXnBaKLLEM KOMNLIOTER NOMb30BATENS;

v’ NporpaMMbI-KNUEHTEI, Pa3MeLLEHHbIE Ha KOMMbIOTEPE NONL30BATENS W NOMbAYILIMECS
ycryramu cepeepa.
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UHdopmaumnoHHbIe cepBUChkl ceTn UHTepHeT

SJ'IEKTPOHHaFI noyTta

Cambli nonynspHsIil cepBuc VIHTepHeTa, SBNgeTcq UCTOPUYECKW NepBOr MHopMmauu-
OHHOW YCNYrow KOMMbTEPHBIX CETel U He Tﬁeﬁ eT 0B6s3aTeNbHOro HaNMYMs BbICOKO-
CKOPOCTHbIX W Ka4eCTBEHHbIX SIMHUIA cBA3K. JTlobon nonb3oBaTensb MHTepHeTa MOXeT
nony4YuTk CBOM «NMOYTOBLINA ALMK» HA OOAHOM U3 NOYTOBLIX cepBepoB MHTepHeTa
(0BbIYHO Ha NOYTOBOM cepBepe NpoBalgepa), B KOTOpoM ByayT XpaHUTLCA nepe-
LaBaeMble U NorfyyYyaeMbie aNeKTPOHHbIE NUCbMa. DNEKTPOHHOE MUCBMO NPeacTae-
naeT coboil 0ObIYHLIN TEKCT, AONOMHEHHLIV HEKOTOPOW cnyebHon nHhopmMaumei. K nick-
MY MOXeT npunaraTbCsl CONyTCTRYKOLAsA UHdopMaUKns B BUAE rpaduyeckux, 3ByKOBbIX
WK MHbIX hainnos. YTobkbl OTNPaBUTE ANEKTPOHHOE NUCEMO, OTMPAaBUTENL AOMMKEH Noa-
KNounTeCs K VIHTEpHETY 1M NnepefaTh Ha CBOW NOYTOBLIM cepeep coobueHune. MoYToBEkIN
cepBeep Cpasy e 0TNpasuT 3TO NMMCbMO Yepes CMCTeMY MOYTOBLIX CepBepoB MIHTepHEeT
Ha MOYTOBLIN cepeep nony4aTens, U OHO NOMadeT B ero NoYToBklA Awuk. OaHako nony-
yaTens NosyyYnT NMMCLMO TOMBKO NOCHe TOro, Kak cCoeaMHUTCA ¢ MIHTEpPHETOM 1 «CKavyaeT»
NoYTY M3 CBOEr0 NOYTOBOIO AWMKA HA CODCTBEHHLIN NTOKAMNBHbLIA KOMMBLIOTED.

AneKTpoHHbLIe
AOCKU 06bLABMNe-

Huit (BBS)

MepBOHauanbHO 3TOT BUA CETeBOro obLIEeHUA BO3HWK Kak cpeacTBO obmeHa nporpam-
MaMKn 1 TEXHUYECKOW nHbopMaLMen Mexay nporpammuctTamu-nobutenamu. MNocrenex-
HO oTaenbHble BBS Havanm obbeguHATbeA. Haubonee ygayHbiM BapuaHTOM Takoro
obbeguHeHuns ctana ceTt FidoNet, oGMeH gaHHbIMKM B KOTOPOW NPOW3BOAWIICHA NO Te-
necboHHoN ceTu. MNonb3oBaHue aToi ceTbio abcontoTHO BecnnaTtHo, T. K. He TpebyeT 06-
palleHus K NocpeHuKam — NocTaBLLMkaM yeryr (npoeanaepam).

TenekoHdepeHUUH

TenekoHpepeHUUA — 3TO 0OMeH 3NEeKTPOHHbLIMU COODLLEHUAMU MO onpegeneH-
Hol TemaTuke. [lloboe cooblleHWe, OTNPABNEHHOE B TY UMK MHYK TEMY KOHepeHumu,
nonagaeT BCEM, KTO y4acTByeT B paboTe 310N TeMbl. Y4acTHMK rOTOBUT CBOM coobule-
HWA MO TEM UMW MHBIM TeMaM, a 3aTem CoevHsAEeTCa ¢ cepBepoM koHbepeHuMn. Komnb-
loTep nepefaeT HanucaHHble COOBLLEHUS (eCn OHW, KOHEYHO, ecTb) U NpUHWMAaET BCe
HOBOE, YTO MOSIBUIIOCH NO WHTEPecylLwmnm aboHeHTa Temam. B MHTepHeTe cyliecTByloT
DECATKA ThiCAY KOHbepeHUMA unu rpynn HoBoCcTen (Nnews), kaxaas U3 KOTOPbIX NOCBS-
LeHa obcyXaeHunio kakon-nnbo npobnemsl: 0BpasoBaHWio, NCKYCCTBY, NporpaMMmupoBa-
HUO, BusHecy u T. O. Jlrobon koHdepeHUNN BblAenseTCA CBOW MOYTOBbLIN AWK Ha
cepBepax MHTepHeTa, nopgaepxuBawowmnx padboTty aton TtenekoHdepeHuum. MNpuH-
umnn paboTbl B TENEKOH(EepeHUMsaX Mano Yem OTnu4YaeTcs OT nNpuHuvna paboThl ¢ anek-
TPOHHOW Mo4ToW. [Nonb3oBaTent UMeeT BO3MOXHOCTb NOChLINaTh CBOM COObLEHNs B
nobyo TenekoHMepeHLMIo U YrTaTh cooDLEHUs, NOCNaHHbIE APYTMMUW Y4aCTHUKAMMU.
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®annoBble apxuBhI

MporpammHoe obecnedeHve, pa3MeLlaemMoe Ha Taknmx CEpBEPax, MOXHO pasgenuTb Ha
nBe bonbluve rpynnbl: cBoBGOAHO pacnpocTpaHsAeMoe nporpammHoe obecneueHue
freeware n ycnoBHo GecnnaTtHoe nporpammHoe obecneuveHue shareware. MHoruve
NPOU3BOAUTENMN NPOrpaMMHOro obecneyeHns U KoMNelTepHOro obopyaoBaHUA 3auH-
TepecoBaHbl B WMpokoMm GecnnaTtHOM pacnpocTpaHeHun nporpammHoro obecneve-
HUA. K Takum nporpaMMHbIM CpPeACcTBaM MOXHO OTHECTM HOBble HegopaboTaHHble
(bera) Bepcuu nporpaMmMHbIX NPOAYKTOB, ApavBepbl K HOBbIM YCTPONCTBAM UMW yIyud-
LWEHHbIE ApalBepkl K yxe cylwecTByWwmuM 1 T. 4. B peknamHbix Lenax Ha dainosbix
cepBepax hvpMbl 4acTo pasMmelLaloT Takke YCNnoBHO GecnnaTHoe nporpaMmHoe obec-
neyeHve (NporpamMmbl ¢ OrpaHWY4eHHbIM CPOKOM AeWCTBUS UMK NPOrpamMmmel C orpaHu-
YeHHbIMW YHKUMOHANbHBIMKU BO3MOXHOCTAMK). [na paboTel ¢ cepepammn hainoBbIx
apXMBOB MOXHO MCronk3osaTe Gpay3epbl, o4Hako yaobHee nonL30oBaThCs crneumans-
HbIMW NMporpamMmMamu, KOTOpLIe Ha3blBaTCA MeHedXKepaMu 3arpy3kn gannos.

310 Haubonee pacnpocTpaHeHHas cnyxba WHTepHeTa B HacToswee Bpems. OHa no-
ny4nra HacToNbKO WMPOKOE PacnpoCcTpaHeHne, YTO HauynHaeT BMellaTk B cebs BCe oc-
TanbHble NepeyncneHHsle Bblle cnyxbel. Tak, cnonk3ys nporpaMMmHoe obecneveHue
ana WWW, mMoxHO nonydyatb AocTyn K hainnoBbiM apxXxueam, OTNpaeBnsTh NoYTy, yvacT-
BOBaTb B KOHhepeHuuax u T. 4. OcHoBon BceMMpHON NayTUHBbI ABNAETCA NMPUHLMN
runepccbinok. B nwobom mecte Web-ctpanuusl moxeT BbiTh nocTtaBneHa ccbinka Ha
APYTry CTpaHuLy, CBA3AHHYIO MO CMbICTY C AAHHORA. [puyemM cTpaHuua, Ha KoTopyr Ae-
NaeTcs CCbinka, MOXET HaxoAUTbCH HE TOMbKO Ha AAaHHOM KOMMbIOTEPE, HO W Ha NboM
APpYyrom, B TOM YUCNe, pacrnonoXeHHOM Ha ApYrom KOoHUe 3emMHoro wapa. bnarogaps
Takol opraHM3auuy B3amMHbIX CCbINTOK BCe Matepuansl akTuieckm obbeuHsAITCA B
eauHoe uenoe, obpasys, obpasHo roBops, BCEMUPHYO MHPOPMAaLMOHHY nayTuHy. [Ana
nyTeLecTsus no Hei TpebyeTtcsa cneynansHoe nporpaMmHoe obecnedveHwe, KoTopoe Ha-
3bIBaOT Bpay3epom.

Mouckoekie

cepBsepa

OpHol 13 BaxHenwWwnx 3anay pabotel ¢ nHdopmauven B cetn MHTEpHeET aBnsieTcs ee
nouck. [Ang pelweHnsa 9ToN 3agayn co3gqaloTca cneunansHble NONCKOBLIE cepBepa, KOTO-
pele NnpocMaTpuBakdT OrpOMHbIE obbembl MHCDODMGLI,MM 1 COCTaBnAT Hasbl CCbINOK HA
pasMelleHHble B MHTepHeTe maTepuansl. CyliecTBYeT ABe pPazHOBUOHOCTU MOUCKO-
BbIX CEpPBEpPOB: NOUCKOBLIE KaTarorM U NoucKoBble yKazaTtenu. Cpean U3BecTHbIX
MOWMCKOBLIX KaTanoroB MOXHO HasBaTb poccuiickuidi List.ru v 3apybexHolii Yahoo!.
KpynHenwymMmun oTe4ecTBeHHEIMU NOUCKOBLIMU cUcTeMamMu aenaTcs Angekc, Pambnep
1 AnoprT. B zapybexHon Yactu Cetn Hanbonee naeectHsl Alta Vista, Lycos.
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KomnbloTepHblie BUpYChI

KomnbioTepHbie BUPYChI — 3TO NPOrpamMmMbl, KOTOPbIE MOTYT «pa3MHOXaTeCs» (Co3haBaTth
CBOW KOMWM) 1 CKPLITHO BHEAPSTH CBOW KONWUW B (haisbl, 3arpy304Hble CEKTopa AMCKOB U
AOKYMEHTBI. [py 9TOM KONMM MOTyT COXpaHsATb CNOCOBGHOCTL AanbHEeRwero pacnpocTpaHeHns.
Bupyc moxeT gonuceiBaTte cebsi Be3ae, rae OH MMEET WaHC BbINOSHUTLCS.

Mo cpepe 0BUTaHUS BUPYCHI MOXHO Pa3aeniTb Ha
cparinoBble, 3arpy304Hble, MAKPOBUPYCHI U CETEBLIE.

dannosbie

PainnoBkie BUPYCbl BHEAPAKTCA B UCNOMHAeMbIe (halnbl (NporpamMmmel)
1 aKTUBU3UPYIOTCA NMPU UX 3anycke.

Mocne 3anycka 3apaXeHHON NporpaMmel BUPYC HaxoAuTCs B onepaTue-
HOW NaMATU KOMMNbLIOTEPA M MOKET 3apaxaTtb Apyrue cannbl BNMNoTb A0
MOMEHTa BbIKIOYEHUS KOMNbIOTepa UNu nepezarpy3kM onepaunoHHoON
cUCTEeMbI.

Mpu atom MoryT BbITh 3apaxeHkl Aaxe annsl JaHHBIX (HAaNnpUMep, 3BYKOBbLIE
unu rpadprdeckme). NMoatomy He pekomMmeHayeTCs 3anycKkaTh Ha BbINONHEHUE
dainbl, NONyYeHHbIE U3 COMHUTENBHOIO UCTOYHIKA W HE NPOBEPEHHLIE Npea-
BapUTENbLHO AaHTUBUPYCHBIMW NpOorpaMmMamu.

3arpy3o4Hble

3arpy304Hbie BUPYChI 3anUcbIBalOT cebs B 3arpy304HbIM CEKTOP AUCKA.

Mpwu 3arpy3ke onepauMoOHHON CUCTEMbI C 3apaXeHHOro AucKa BUPYChI
BHEAPAKTCA B ONMepaTUBHYH NaMsATb KOMNbiOTepa. B panbHeiwem 3a-
rpy3o4Hbid BUpYC BegeT cebna Kak thannosbii. YUTobbl obesonacuTtb cebs
OT NOAOBHLIX BMPYCOB, HE 3arpyKanTe onepaunoHHy0 CUCTEMY C rMOKUX auc-
KoB 1 ycTaHoBuTe Ha BIOS Balwero komneloTepa 3aluTy OT U3MEHEeHWI 3arpy-
304HOr0 CeKTopa.
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MakpoBupychl

MakpoBupyckl 3apaxawT channel pokymeHToB Word, 3neKTpoHHbIX
Tabnuy Excel.

MakpoBupychl akTUYecky SBMAKTCS MakKpokoMaHgamu (Makpocamm),
KOTOpble BCTpavBaloTcs B AOKyMeHT. lMocne 3arpy3ku 3apaXXeHHoOro po-
KYMeHTa B COOTBETCTBYHOWEE NPUNOXKEHUEe MAKPOBUPYCbl NOCTOSIHHO
NPUCYTCTBYIOT B NaMsaTW KOMMNbIOTEPA U MOTYT 3apaxaTb Apyrue AOKy-
MeHTbI. Yrpo3a 3apaxeHusa NpekpallaeTcs TONbKO NOcne 3aKpbITUS NMPUNOKEHNS.
MpodhunakTvka 3apaxeHus TakMMW BMPYCaMu COCTOUT B OTKase OT 3arpysku
MaKpOCOB, O[HAKO Taknm 0Bpa3om Bbl OTKMHOMUTE U NOMe3Hbie Makpochl, CO-
Aepawmecs B JOKYMEHTE.

CeTeBble

CeTeBbie BUPYChI — 3TO BUPYChl, PACNPOCTPaHAKLLMECSH W 3apaxalowue
KOMNLIOTEPLI MO KOMMNLIOTEPHOW CETH.

3apaxeHne MOMET NPOoV30HTU U, HanpUMep, NMPU NOMy4YeHUN 3apaKeHHbIX
cdharinoe c cepeepoB (panoBbix apxmeoB. CylecTByOT 1 cneundudeckne
BUPYCbI, KOTOPbIE PACNPOCTPAHAKTCH Yepesd ANEeKTPOHHY noyty u WWW.
K HMM oTHOCATCA, Hanpumep, Tak HasbliBaemble UHTepHeT-yepBu (Worm).
3711 BUpYCHI pacnpocTpPaHAKTCS BO BNOXEHHbLIX B NOYTOBOE cooblieHue
cdarnax. Takne BUPYCbl, KaK NPaBuno, akTMBU3MPYIOTCA MO ONpeaeneHHbIM
Aatam 1 yHUYTOXaloT hannbl Ha ANCKaX 3apaKeHHOro KoMnsTepa.

WHPOPMATHRA
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lNMpodhunakTuka 3apaxeHnsi KOMNbIOTEPHLIM BUPYCOM

OcHoBHLIe NPpU3HaKN NoABNeHNA B CUCTemMe BUpyca

— 3amefineHue paboTbl HEKOTOPbLIX NPOrpaMm;

— yBenuyeHue pasMmepos pannoe (0cobeHHO BbINOMHAEMbIX);

— NOABNEHWE He CYLLeCTBOBABLUNX paHee «CTpaHHbIX» hannos, ocobeHHo B katanore Windows

WU KOPHEBOM;

— yMeHbleHne obbema A0CTYMHON onepaTMBHOW NamaTw;

— BHE3anHo Bo3HMKaowmne pasHoobpasHele BUAEO W 3BYKOBbIE ahheKThbl;

— 3aMeTHOe CHWXKeHWe ckopocTk paboThkl B IHTepHeTe (BMpYC UK TposSiHEL, MOryT nepedasaTh
WMHhopmauuio no cetn);

— XanoObkl oT Apy3ei (MNn NnpoBaigepa) 0 TOM, HYTO K HUM NPUXOASAT HEMOHATHLIE NUCEMA,;
BUpYCLI MNOAT pacceinaTk cebst Nno novTe;

— McYe3HoBeHWE PalinoB 1 KaTanoros UM UCKaXeHWe ux CoaepXMmMoro;

— HEBO3MOXHOCTb 3arpy3ku ornepauvoHHON CUCTEMBI;

— U3MEHEHWe pa3MepoB, AaThkl U BpeMeHW MoandukaLmMmn gannoe,;

— YyacTble 3aBucaHus U cbon B pa6o*re KOMMNbHOTEPA.
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Obwwme pekomeHgaUMK
no npodMNakTKe 3apaeHus BUPYCOM

— MpoBepanTe Ha HanW{Me BMPYCOB BCE MNOCTynawlwme W3BHE AaHHble, B TOM 4ucne 4epes
rMBKNe N KOMNAKT-AWCKA, a TaKkkKe Nno MobbivM ceTsam.

— Mepuognyeckn NpPoBepsaNTe BCE )KECTKME ANCKM BaLIEero KOMnboTepa Ha Hanu4Me BMPYCoB.

— CrapaiTechk UCNOMNb30BaTh NMULIEH3VOHHbIE MPOrPaAMMHbIE NMPOAYKTHI.

— He nyckaiiTe 3a CBOW KOMMNbIOTEP APY3EW C HEM3BECTHO OTKY[a B3SIBLUMMUCH «UTPYLUKAMUY .

— Becerga sawuuaiite csom rubkue AWcKM OT 3anucu npy paboTe Ha ApYrux KOMMbloTepax, ecnu
Ha HWX He ByaeT NPoOM3BOAMTLCA 3anuchk UHOPMaLMK.

— He ocraBnsitTe B kapMmaHe AWCKOBOAA AJA TMBKUX MarHUTHbIX JUCKOB AMCKETY MNpW BKITKOYEHNU

UNK nepesarpyske KOMNbloTepa, 4YToBbl WCKMIOYMWTL 3apaXeHWe KOMMbloTepa 3arpy3oyHbIMK
BUpYyCamu.

— PerynapHo oGHOBNANTE BUPYCHYIO Ga3y CBOUX aHTVBUPYCHLIX NPOrpamMm.

MomHuTe!

Mpu bopkbe c BUpycamMu He CTOUT CTUpPaTh BCe (hainbl Balero KOMNbHTEpPa Nnogpaa.
MpK 3TOM MOXHO yAanuTb BaXkHble CUCTEMHBIE (hainbl, 4TO NPUBEAET K HEBO3MOXKHOCTU
paboTkl HAa KOMNLIOTEPE.

Ha 3TOoM NocTpoeHo AeNCTBUE «NCUXOMOTUYECKUX» BUPYCOB, PACCYUTAHHBIX UMEHHO Ha TO,
YTO Norib3oBaTenb CBOUMW pyKamMun pa3pyLumnT cCUCTEMY.

AnA 3awWnThl KOMNBLIOTEPOB OT BUPYCOB CO34al0TCA crneuuanbHble aHTUBUPYCHBbIE
nporpammbl. OHM cnocobHbl MO0 0BHapPYXUTL BUPYC, NMDO 0BHapyxuUTL N 0De3BpeanTh ero.
K HanBonee nonynsipHelM aHTMBUPYCHBIM MpOrpamMmmamM OTHOCATCH POCCUACKWE Nporpammel

Dr Web, ADinf, AVP v zapybexHsie Norton Antivirus, Dr/Solomon.

WHPOPMATHRA
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OcCHOBHbIe cnocobbl 3aWunTbl MH(hopMauun
Ha NoKaribHOM KOMNLIOTEPE U B KOMMbLIOTEPHbLIX CETAX

Moa nHcpopmauMoHHOW 6€30MaCHOCTLH NMOHMMAaETCS 3aLUULLIEHHOCTL HChopMaLMK OT

Cﬂy'-la!ﬁHbl)( unn npegHamMmepeHHbIX BO30ENCTBUI €CTECTBEHHOMO MMNK MCKYCCTBEHHOIO Xapakrtepa,

YpeBaThklX HaHeCceHneMm ymepﬁa Bnagensuam WUnu nonb3oBaTenam lr‘IHCbOpMaLMI/I.

AcnekTkl nHchopMaUMOHHOW BGe3o0NacHOCTH

/{‘T\»

Tpebyemyo
WHOPMALIMOHHYIO YCIyTry

paspyLieHus u
HECaHKLIMOHMPOBaHHOrO
M3MEHeHUA

JocTynHocTb LlenocTHOCTL KoHdupeHUMansHoCcTh
BO3MOXHOCTb 3a pasymHoe 3alWNLLIEHHOCTL sawuTa ot
Bpems nony4uTb WHhopmaLuu oT HECaHKLMOHUPOBAHHOIO

poctyna (NpoyvteHns)

MoxHO BbIAENUTL cnefyolue YPOBHU 3aWUThl MHOpMaLMu:

A0CTyn K MHCIDOpMaLLMH W TEXHONOTMK NpeaocTaBnAaAeTCHd TONBKO ANnA

MpepnoTBpalleHune v
nonb3oBaTenei, Nony4YnBLLIMX AOCTYN OT COBCTBEHHMKA MHopMaL MK
O6HapyxeHme obecnevnpaeTcsa paHHee obHapyXeHWe NpecTynneHui 1 anoynoTpedneHuni,
[axe ecn MexaHuambl 3alKUThl Npu 3ToM Beinn oboaeHs!
OrpaHuseHme yMEHbLLIAeTCs pasMep NoTePb, ECAK NPECTYNNEHUE BCE-TaKX NMPOU3OLLNO,

HECMOTPA Ha Mepbl NO NpefoTepalleHnto 1 06Hapy>KeHmo

BoccTtaHoBneHue

obecnevunaeTcs acphekTMBHOE BOCCTAHOBNEHWE MHDOPMALIMK NPU HAMUYUK
AOKYMEHTUPOBAHHBIX 1 MPOBEPEHHbIX NNAHOB NO BOCCTAHOBIIEHUIO
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Ons obecnevyenun GezonacHocT Npu paboTe B MHTepHeTe MOXHO cneuyuanbHbIM
obpa3om HacTpouTb Bpay3ep. Hanpumep, Internet Explorer nossonsiet pacnpenensrs no
«30Ham BesonacHocTU» nobble halnbl, KOTOPbLIE Bbl MOXETE OTKPbLIThL UMK NonNy4YnTh (0T hainos

Ha Bawem KomneloTepe Ao annos B MHTepHeTe).

MmeeTtcs 4 KaTeropum 30H:

MecTHasa 30Ha
GezonacHocTH

30Ha
HageXHbIX y3/0B

30Ha

OrpaHu4YeHHbIX Y3roB

3oHa UHTepHeTa

CopepuT, Kak
npasuno, nbsie
ajpeca yarnos, pac-
NOMOXEHHbIX B AaH-
HOW opraHv3auuu.
Mo ymon4yaHuio ans
TaKoOW 30HbI HA3Ha-
YeH cpefHun ypo-
BEHb 3aLUTHI.

K Hel oTHoCATCA y3nbl,
KOTOpbIM Bkl JOBEpseTe
1 C KOTOPbLIX MOXHO 3a-
rpyxatb MH(OPMaLUIO 1
nporpamMmel, He Gecnoko-
ACb O BO3MOMHOM M0-
BpeXaeHun Balumx cob-
CTBEHHbIX JAaHHbIX UIN
komnbloTepa. Mo ymon-
YaHWIO AMA 3TOW 30HbI
3alnTa OTCyTCTBYeT.

K Hen oTHOCATCS Y3-

Nbl, KOTOPbIM Bbl HE
aosepdaeTe, cynTana

HebesonacHbIM 3arpy-
XaTk C HUX UHhopma-

UMIO UMK 3anyckaTb

nporpammsl. Mo ymor-
YaHWIO M8 3TON 30HbI

Ha3Ha4YeH BbICOKUIA
YPOBEHb 3aLUMTHI.

Kax npasuno, K
3TOW 30HE OTHOCUT-
CS BCe, YTO HEe nme-
eT OTHOLLEHUA K Ba-
LieMy KomnbioTepy,
BHYTPEHHEW CETW
“nu uHoi 3oHe. Mo
YMOM4Y4aHWIo Ans
3TOW 30HbI HA3HAYEH
BbICOKUIA YPOBEHbL
3alUUNTHI.

Korga Bbl puckyete cBoei 6esonacHocTbio, Internet Explorer moxeT npegynpeauTts Bac
06 3Tom. Hanpumep, ecnu Bel cobupaeTech NocnaTk Kakue-To CBOW AaHHble Ha Hebe3onacHkbIN
y3en, Internet Explorer naBectuT Bac, 4TO 3TOT y3eN He ABnseTcs BesonacHbIM.

Ecnu xe yaen coobuwaeT o ceoern 6e30nacHOCTH, HO NPeAoCTaBNAeT COMHMTENbHbIE rapaHTuu,
Internet Explorer npegynpeguT Bac 0 TOM, YTO SaHHbIA Y3er MOXKET ObITb ONacHbLIM.
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Ha3sHa4yeHue cnyxebHbIX KnaBuLl

Backspace YpanseTt cMMBON crieBa oT Kypcopa.
Caps Lock BrnioyaeT/BbIKMOYaET PEXUM NPONUCHLIX BYKB.
Ctrl, Alt CamocTosATeNnbHoro ,qa?HCTan He UMELoT, ,ELeﬁCTByroT TOMBKO MPY COBMECTHOM
Haxartuu ¢ BYKBEHHOI UNK yNpaensoLLeER KnaBuLLEen.
Ctrl + End MepemelyaoT Kypcop B KOHeL, OKYMEHTa.
Ctrl + Home MepemelyatoT Kypcop B HAYano OoKyMeHTa.
Delete Ypanset cMMBOS crpaBa OT Kypcopa. Ygansert Bce, YTO BblAENeHo.
End MepemelyaeT Kypcop K KOHLY CTPOKW.
Enfsy BBoauT HabpaHHyto KoMaHay unn TekcT. B TEeKCTOBOM pefakTtope nepesoaunT
KYpCOp Ha cnegyoLLyko CTPOKY.
Esc OtmenseT Tekyllee aencteue. Obecne4nBaeT BbIXO U3 NPoOrpaMmmbl.
Home [MepemelyaeT Kypcop B Ha4yano CTPOKW.
End MNMepemeluaeT Kypcop B KOHEL, CTPOKM.
Insert BintoyaeT pexum BCTaBKWM UMW 3aMeHbl CUMBONA.
N .onk NepeknioyaeT pexumsl paboTel AONONHWTENBHOW KNaenaTyphkl (pexum BBoaa
YUCEN, PEXUM yrnpaBneHus).
Page Down MepemelyaeT Kypcop BHW3 HA BUPTYalbHYO CTpaHuLly.
Page Up MepemelaeT Kypcop BBEPX Ha BUPTYanbHYI0 CTpaHuLly.
lNpu ogHOBpPEMEHHOM HaXKaTuK C DYKBEHHOW KNABULLEA NO3BONSAET NonyyaTh
Schift nponucHele Bykebl. [Npy 0AHOBPEMEHHOM HaXXaTiK ¢ LdpoBOI KnaBuLLei —
CUMBOTbI.
Tab YcTtaHaBnuBaeT Kypcopa Ha onpeaeneHHyIo no3uuuio B CTPOKe.
Kypcopisie MepemelLaoT Kypcop Ha NO3WLIMIO BMNEBO, BNPaBo, Ha CTPOKY BBEPX, BHU3.
Knasuwu
Ctrl + kypcop- lMepemelyatoT Kypcop Ha Lenoe Crnoeo (cTperika BNeeo Unu Brnpaeo),

Hble Knnasuuwiu

Ha uenbin absau (cTpenka Beepx U BHW3).




