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MUHchopmaumoHHbIe npouecchl

MHdopmaunoHHbIMKW Ha3bIBAOTCA NpoLecchl,
CBA3aHHbIe C MToNyYeHUeM, xpaHeHuem, obpabomkou u nepedayell nHthopmaumn.

anMepbl HHq)OpMaLIHOHHbIX npoueccoeB B AeATeNIbHOCTHU YernoBekKa

lMonyyeHue uHghopmayuu

MonyyeHue MHpOPMaLMK OCHOBAHO Ha OTPaXeHWW Pa3nNUYHbLIX CBOWCTB npoueccos, o6bek-
TOB W AABNEHWUI OKpyxXatolen cpeabl. 3TOT Npouecc BblpaxaeTcs B BOCNPUATAM C NOMOLLbIO
OpraHoB YyBCTB.

Ons yny4weHns BOCNpUATHA nHdopMauum YenoBek npugyman passiinydHble nHansuayanbHble
I'IpHCﬂOCOﬁJ'IeHMFI " npmﬁopbi — OYKK, BUHOKNb, MWKPOCKOM, CTETOCKON, pasfindHble AaT4UKKU U T. O.

XpaHeHue uHpopmayuu

XpaHeHme MHdJOpME!LLMM vmMeeT Bonblloe 3HaJYeHue ANnA MHOTOKpaTHOro Mcnonb3oBaHusA
uHdopmMauum U nepegaym mHpopmauum Bo BpemMeHu. [1na JONrOBpeMEHHOIO XpaHeHUs uc-
Nonb3yTCA KHAMK, B HACTOSALLEe BPEMS — KOMMBIOTEPHbLIE HOCUTENW, YCTPONCTBA BHELUHE NamATK
n ap. Mudopmaums vyawe Bcero XxpaHUTcs Ansi HeOAHOKpaTHOW panbHenwen paboTbl ¢ Heil.
B atom cnyyae ana yckopeHusa nowcka nHdopmauns aomkHa 6biTb Kak-To ynopagodeHa. B 6mb-
NNOTEKax 9TO — KApTOTEKW, NPW XPaHEHWW C WUCMNOSb30BAHUEM KOMMNbLHTEPA — pasMelleHue
nHopmaunmn B onpedeneHHbiX nankax, B bonee cnoXxHbix crnydyasax — 310 6asbl AaHHbLIX, UH-
hopMaLMOHHO-NOUCKOBbLIE CUCTEMbI U T. 4.

WHPOPMATHRA
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O6pabomka uHghopmayuu

O6paboTka nHbopMauuu nogpasymesaeT npeobpazoBaHue ee K BUAY, OTAUYHOMY OT
UCXOAHOW thopMbl UNK cofepxaHua nHpopmauuun. Npouecc nameHeHUs nHopMmauum MoxeT
BKNioYaTh B cebsi, Hanpumep, TakMe OeNCTBUA Kak YUCNEHHblIe pacyeThl, peaakTupoBaHue, yno-
psaocdvBaHue, oboblleHne, cuctemaTuaannsa u T. .

Pesynetartel 06paboTkm nHopmauvmn B AansHeWWeM UCNOoNb3YHTCA B TEX UMW UHBIX LEensXx,
Hanpumep: nony4yeHue HOBOW MHOPMaUUM U3 YXKe U3BECTHON NYTEM JIOTMYECKUX paccyXxie-
HUA UNK MateMaTuyeckux BblYMCNEHUA (Hanpumep, pelleHne reoMeTpudeckon 3agauu); usme-
HeHue chopMbl npeacTaBneHus MHdopmauun 6e3 naMeHeHUs ee coaepxaHusa (Hanpumep,
nepesoj TeKcTa C OAHOro A3blka Ha Apyroi); ynopsipodeHwe (copTupoBka) wHgopmauuu
(Hanpumep, ynopsaoyeHue pacnucaHus ABUXKEHUS NOE3A0B NO BPEMEHU WX OTNPaBNEHUS).

lMepedava uHghopmayuu

Mepenaua uHcopmauumn Heobxoauma ans ee pacnpoctpaHeHusi. OCHOBHBLIMY YCTPOWCTBAMMU
Ans BbicTpoi Nnepegaun uHbopmaummn Ha GonbluMe pacCToAHUS B HACTOSILLEE BpeMsl SBMATCS
Tenerpad, paguo, TenedgoH, TENEBU3MOHHbIN NepeaaTymk, TENEeKOMMYHUKaLUWMOHHbIE CEeTU Ha ba-
3e BblMMCNUTENBHBLIX cUCTEM. Takme cpefcTBa CBsI3W MPUHATO HasbliBaTb KaHanamu nepega4u
nHdopmaumu. Cnegyer oTMETUTb, YTO B Npolecce nepefadu MHopMaLuM, OHa MOXET WcKa-
KaTbCs UNKU TEPATLCH. ATO NPOUCXOAUT B TEX Cry4vasx, koraa WHGOPMaUMOHHbIE KaHarbl NIOXoro
KayecTBa UNn Ha NUHUK CBA3W MPUCYTCTBYIOT LUYMbI (MOMEXM).

Mepepaya nHopmaumm — 3TO Bceraa ABYCTOPOHHWI NPOLECC, B KOTOPOM €CTb MCTOYHMK
1 eCTb NpUeMHUK uHpopmaummn. ctouHnk nepegaet nHpopmaumio, a NpUeMHUK ee nony4yaer.
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UHdopmayusa. CeoncTea uHcpopmaumm

C TO4KM 3peHusa UHGOpMaTUKK, MHOPMaLIUA — 3TO CBSI3aHHbIE MeXay cobon cBeaeHus,
W3MeHsIoWMe Haluu NpeacTaBneHusi O ABMEeHUU U 00 BLEKTe OKPYXaKoLWero Mupa.

OcHoBHble cBOUCTBa MH(popmaLmumn

MoxsmHocme

J1um ceorcTBOM obnagaeTt Tonbko Ta uHdOpMauus, KOTopas BbipaxeHa B
cdopme, NOHATHOW TEM, KOMY OHa npegHa3HayYeHa, B NMPOTUBHOM CIly4ae WH-
chopmauusa ctTaHoBUTCS BeCnone3Hon.

Mone3sHocmb
(yeHHocmeb)

OTO KOMMNEKCHbIW MokasaTens kavyecTBa MHdopmauui. 3aBUCUT OT TOro, Ka-
Kue 3aayvm MOXHO pelnTb, Mcnonbays aTy uHgopmaumo. OaHako UEHHOCTb
nHopMaLIMKk — 3TO NMOHATUE CYDOLEeKTUBHOE, T. K. MHCbopMaLus, nonesHas ans
O[JHOrO YerioBekKa, MOXKET BbiTb COBEPLUEHHO BECMNONE3HON A APYroro.

JocmoeepHocme

WHdbopmauma AocToBEpPHA, €Cnu OHa COAEPXKUT CBEAEHUS, OTpaxarlme uc-
TUHHOE NONOXeHue fen. YacTo us-3a UCKaKeHWin MHOopMaLIM 3TO CBOWCTBO
yTpaumBaeTcs. Kpome Toro, 4OCTOBEpHAA MHMOPMaLWUA CO BPEeMEHEM MOXeT
CTaTb HegOCTOBepHDI;I, TaK KakK OHa oﬁna,qaeT CBOWCTBOM yCTtapeBaTtb, TO eCTb
nepecTaeT oTpaxaTb UCTUHHOE NOMOXeHue en.

AkmyanbHocmeb

Ona onpepensieTcs CTeneHbio CoXpaHeHUs LIeHHOCTU MHopMaLum B MOMEHT
ee UCnonb3oBaHus. AKTyanbHy MHOPMALMIO O4EHb BAXKHO UMETL Npu pabo-
Te B MAMEHAKLWNXCH YCJ'IOBMFlX, T. K. B TAKOM cnyqae TONBLKO BOBpeMFl HOﬂy-
YeHHas (MM 0BHOBNEHHAas) MHOPMAaLUS MOXET NPUHECTH NOMb3Y (NMPUMEpPOM
MOXET CNY)XUTb NPOrHO3 NOroAptl).

MonxHoma
U mo4YyHocme

MonHoTa uHOopMaLKn 03HaYaeT, YTO OHA COAEPKUT MUHMMANbHbIA, HO A0C-
TaTOYHbI ANSA NPUHATUA NPaBUNbHOrO pelleHus cocTas. Hapylexnue nonHo-
Tbl MH(POPMAaLWKN CAEPXKMBAET NPUHATHE PELLEHUI U MOXET MOBNEeYb OLNGKN.

WHPOPMATHRA




WHDPOPMATHRA

410

OcHoBHbIe hopMbI NPeAcTaBNeHns MHOPMaLIMKU C TOYKU 3peHNUa UHOPMATUKN:
CUMBOJIbHAA, TEKCTOBAHA, rpacbuqecxaﬂ n 3EIYI(OBaH.

3a eduHuyy NPUHUMAETCA TaKOe KONMUYECTBO UHOpMaLUK, KOTOpPoe CO4epPXUT cooblueHue,
yMeHbLUawLlee HeonpeaeneHHoCTs 3HaHUIM B ABa pasa. Takas eguHuua HasbiBaeTcs BUT.

Cnepgywuias no BennynHe eguHuLa — GanT
1 Gait = 2° 6uT = 8 BUT

[Hanee cneaytoT:
1 KbawnTt (kunobant) = 1024 Gaita
1 MBawuT (merabauT) = 1024 Kbaiita
1 M6aut (rurabanT) = 1024 Mb6aiTa
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OcCHOBHbIE TEHOEHUUN pa3BnuTUA VIH(IDOpMaUMOHHOI'O obuwecrtBa

N3meHeHue cmpyk-
mypbl 3KOHOMUKU
cmpykmypbi mpyoda

B wHcpopmaumoHHOM obLuecTBe AesATeNbLHOCTL YenoBeka Oy-
AeT BO MHOTOM 3aBUCeTb OT YyMeHUA 3th(heKTMBHO UCNONb30BaTh
MMeLLYCA MHopmauuto. Vicnonb3oBaHne KOMNLIOTEPOB BO BCEX
chepax YenoBeYeCckon AeaTEeNbHOCTU AOMKHO obecneynTb 4oCTYN
K AOCTOBEPHBIM UCTOYHUKAM UHpopMauuu, n3abaeuTe YenoBeka oT
pYyTUHHOMN paboTkl, NO3BONUTE YCKOPUTE NPUHATUE ONTUMATBHBIX
peLueHnin, aBToMaTn3npoBaTb 06paboTKy MHhOpMaLMK He TONLKO B Npo-
M3BOACTBEHHOW, HO W B COUManbHON cchepax.

B pesynbTaTe aswxkyLlen cunoin paseutus obLlecTea cTaHeT Nnpoua-
BOACTBO MH(MOPMALMNOHHOMO, a He MaTepuansbHoro npoaykra. 3t1oT
npoLecc OOMKEH NPUBECTM K CO34aHMI0 MHChopMauMoHHOro obLecTsa,
B KOTOPOM [MaBHy ponbk 6yayT urpate 3HAHUSA W MHTEINEKT.

Pocm uHgopmayu-
OHHOU Kynbmypbl

CoBpeMeHHOEe NOHUMaHUue UHhOPMALIMOHHOM KYNbTYpbl 3a-
KIKOYaeTCs B YMEHUU U NOoTpebHOCTM YenoBeka paboTaTb C UH-
chopmaumen cpeacTBamMmm HOBbIX MHPOPMALIMOHHBIX TEXHONOTUA.
OHa BkntoyaeT B cebs ropasno Gonblue, 4em NpocTon Habop HaBbIKOB
TexHu4yeckon obpaboTku nHpopmMauUu C NOMOLLLI KOMNLKTEpPA U Te-
NEKOMMYHUKALUMOHHBIX CPeacTB.

KynbTypHblii (B LLUPOKOM CMbICNE) YENOBEK AOIMKEH YMETE OLEHN-
BaTb Nony4yaemyio MHpopMaumio Ka4eCTBEHHO, NOHMMAaTL ee nones-
HOCTb, AOCTOBEPHOCTb U T. . CyLLEeCTBEHHbI 3neMeHT nHgopmaum-
OHHOW KyNbTypbl — BNageHne MeToauKow KONMNeKTUBHOro NPUHATUSA
pelweHuin. YMeHue B3anmogencTeoBaTb B MUH(pOpMaLMOHHOM none
C APYrMMM JNOABMU — BaXKHbIA NPU3HaK YenoBeka MHOpPMaunoHHOro
obulecrra.

WHPOPMATHRA
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H3meHeHus e chepe
obpa3oeaHus

Bonbwue nameHeHua npousonayT B MHopmMalmMoHHoM oblecTse
B cthepe obpazoBaHus. OgHa U3 NpUHUMNManbHbIX Npobnem,
CTOSALWMUX Nepes COBPpeMeHHbIM 0bpa3zoBaHueM, — caenaTb ero
Oonee AOCTYNHbLIM ANSA Ka)XAoro yenosBeka. 3ta AOCTYNHOCTb UMe-
eT W 9KOHOMUYECKME, N couMarnbHble, U TEXHONOrMYeckne acnexTbl.

B cuny cBoero auHammuama nHdgopmanoHHoe obwecTso notpedby-
eT OT CBOUX YNIeHOB HENPEpPLIBHOrO, Ha NPOTSHXEHWU AeCATKOB NeT,
0byyeHus. ITO NO3BONUT YENOBEKY HE OTCTaBaTb OT BPEMEHMU, ObiTb
CNOCOBHBIM CMEHUTB NPOogEeCCio, 3aHATL JOCTOMHOE MECTO B COLU-
ansHou cTpykType obuecTsa.

Ceoboda docmyna
K uHhopmayuu
u ceoboda ee
pacnpocmpaHeHust

CoBpeMeHHble UH(DOPMALNOHHbIE TEXHONOMU YUCTO TEXHUYECKM
OTKpbIW Be3rpaHuYHbIA NPOCTOp ANA MHDOPMAaLUMOHHBLIX 0OMEHOB.
Ceo6oaa goctyna k uichopmauum u ceoboaa ee pacnpocTpaHeHus —
o6sA3aTenbHOEe yCnoBMe AeMOKPaTU4eCKOro pa3BUuTUA, cnocob-
CTBYHOLEEe IKOHOMUYECKOMY POCTY, A0OPOCOBECTHON KOHKYPEH-
LMK Ha pbIHKe.

JInwe onvpasck Ha NOMHYK W AOCTOBEPHYI0 MHOPMAaLIMID, MOXHO
NPUHUMAaTL NPaBUNbHLIC U B3BELLEHHbIE PELIeHUA B NOMUTUKE, IKOHO-
MUKe, Hayke, NpaKkTUYeckoi aesiTenbHoCTU. OrpoMHOEe 3Ha4YeHne umeeT
csobopa pacnpoctpaHeHusa nHgopmaumnm KynbTypHO-NPOCBETUTENb-
Horo xapaktepa. OHa cnocobCcTByeT pocTy KynbTypHOro U obpasosa-
TENbHOTO YPOBHS 0bLlecTBa.
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Pazeumue u macco-
goe ucnosib3oeaHue
UHhOPMaYUOHHbLIX
U KOMMYHUKayUuoH-
HbIX mexHonoaul

CozpaHue TeNeKOMMYHUKALWOHHOW UH(ppPACTPYKTYpPhbl, BKIIO-
yawuwen B cebs ceTu nepenayum AaHHbIX. NosBNeHne OrpoOMHbIX
6a3 gaHHbIX, AOCTYMN K KOTOPbIM Yepe3 ceTu Nony4Yunu MUnmnuo-
Hbl Noaen. BeipaboTka eavHbIX NnpaBun NOBeAEHUA B CETAX
M NOUCK B HUX UHhopmaumm.

OrpomHyto ponb B 06CyXgaeMoM npoLecce chirpano cosgaHue
MexayHapoaHon koMmneloTepHon cetu UHTepHeT. CerogHs oHa
npeactaenseT coboi konoccasnbHy 1 BbICTPO pacTyLLy CUCTEMY,
Yncno nonb3oBarternein kotTopon npubnmkaetcs k 200 MuNIMoOHaM
yenoeek. MHdopmaunoHHbIE U KOMMYHUKALWOHHLIE TEXHOMOMMUK
NOCTOAAHHO pa3BUBalOTCA.

H3meHeHus yknada
HU3HU nrodeli

dopmupoBaHMe UHGPOPMALMOHHOIo 00 ecTBa CYLECTBEHHO
OTPa3uTCH Ha NOBCEeAHEBHOMW XU3HU nogein. O TOM, HACKONBKO
rnybokumMu ByayT aTW U3MEHEHUS, MOXHO TONLKO AoradbiBaThes. Tak,
MaccoBoe BHegpeHue TenesuageHus B 60—70-x rogax XX Beka cyuye-
CTBEHHO M3MEHWUNO DbIT Nogen, NPUYem He TONMLKO B NTYHLLYH CTOPOHY.

C o4HOI CTOPOHBLI, Y MAUNNMOHOB NtoAen NosiBuack BO3MOXHOCTb
[l0CTyna K COKPOBULLIAM HALMOHANBLHON 1 MUPOBO KynbTypbl, C APY-
ro — COKpaTUNock xueoe oblieHne, ctano bonblue cTEPeoTUNoB,
Hacaxgaemblx TeneBnaeHneM, cyauncs Kpyr YTenns. HegasHee goc-
TxkeHne VIHTepHEeT-TEXHOMOrMin — NoXo4 3a NOKynKamu pearnbHbIX
TOBapOB B BUPTYasbHbIA HTEpHET-MarasuH — MOXeT Pa3BUTLCH B UH-
chopmaumoHHOM obLecTBe BNNOTh A0 NMKBUAALMW COBPEMEHHON CUC-
TeMbl TOPrOBMNMU.

WHPOPMATHRA
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OCHOBHbIe 3Tanbl pa3BuTnUA BbIMUCITUTESIbHON TEXHUKWN

Pyurou - ¢ 50-20 mbicsivennemus Ao H. 3.

3T0T nepuog asTomartvM3auMn BbIMMCIIEHWUIA Ha4vasncs Ha 3ape YefloBeYecKkon UMBMIn3auun
1 6asupoBarncs Ha UCNoNb3oBaHUK NankUesB pyK, kKamellKos, nanodyek u 1. n. MocreneHHo dop-
MupoBanachb NOTPeOHOCTb B N300peTEHUM YCTPOMNCTB, NOMOratoLmnx CHETY.

OQHO U3 TakMxX YCTPOWCTB WM3BECTHO NoAg HasBaHuem abak, BbIMUCNEHWA 30eCkb BbINOMHSA-
nUCb nepemMelleHnemM KocTern unu kamewkos. [MogoBHLIe CYETHbIe YCTPOWCTBa UCNOMb3oBa-
nuck B MNpeuun, AnoHum u Kutae. AHanorom abaka B gpeBHeil Pycu ssnanucek goweawive Ao
HawWwux gHen cyemel.

WN306pen nozapughmuyeckyio nuHelKy, KoTopas YCnelwHo
ucnone3oBanack B Halwen ctpaHe ewe 15-20 neT Hasag ans
NPOBEAEHUSA HECMNOXHbIX UMHXEHEepPHbIX pacdyeToB. OHa, Heco-
MHEHHO, ABNAETCHA BEHLOM BbIYUCNUTENbLHLIX WHCTPYMEHTOB
py4HOro nepvoaa asToMartusauuu.

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

Paseutne mexanukn B XVII Beke crtano npeanochbinkoW CO3AaHUSA BbIMUCIIUTENbHBIX YCT-
PONCTB U NpUBOPOB, UCTIONB3YIOLMX MEeXaHUYECKUIA CNOCOD BbIMUCIEHWUNA.

Cospan nepsylo ASWCTBYIOLLYKD MOAESb CYETHOW CyMMUpYIoLeih ma-

Bnes lNackans, 1642 e. LLWHbI, KOTOpas Morna BbINOMHATE onepaunn CNnoXXeHus U BblYMTaHuA.

CKOHCTpYMpOBan CYETHYK MalUUHY, MO3BONSIOLLYID BbINOMHATL BCE
yeTblpe apudmeTuyeckux onepaumu. CueTtHaa mawwvHa JlenbHuua
nocnyxwna npoobpasom Ana cosgaHus apudmomeTpa — MexaHuye-
FNomabpud ¢por JelibHuy, | CKOro YyCTPOWUCTBa A5 NPAKTUYECKUX BbluvcneHnuin. lNosaxsee apud-

1670-1680 22. MOMETP MHOrOKpaTHO COBEpPLUEHCTBOBASNCA, B TOM YWUCne pYyCCKUMu
yyeHbiMu-uzobpetatrenamu [1. JI. Yebbiwessim u B. T. O0Hepom.
AputhMomeTp ucronb3osBancyg BrfAoTe [0 cepeanHsl XX  Beka
1 ABUSICH NPEALIECTBEHHUKOM COBPEMEHHOIO KanbKynsTopa.

BblaBuHYNn wuaer cos3gaHus NporpaMMHO-ynpaBisieMon CcHeTHOW
MaLUWHBI, UMeLen apugpmemuyeckoe ycmpolicmeo, yecmpolucmeo
ynpaeneHus, egoda u nedamu. lNepBaa cnpoekTupoBaHHas Bab-
Bupxkem mawuHa 6eina co3gaHa B 1822 rogy w pabortana Ha na-
Yapne3 6366udx posom asurarene.

Bropoi npoekt B3bbugka — aHanuTuyeckass MaluuMHa, WUCMonb3yH-
Wwasa npuHUMNn nporpaMmmHoOro ynpasneHus v npegHasHavasLlascs
Anda BbIMUCNEHWA noboro anroputma. ﬂpoem’ He ObIn peanu3oBaH,
HO NONYYUI LWMPOKYHO N3BECTHOCTL U BLICOKYIO OLEHKY YYEHbIX.

OpgHoBpemeHHo ¢ Yapnb3om Babbumxkem pabotana negu Apa
INaBneiic. Ona paspaboTtana nepebie NPorpamMmmbl ANA €ro MalluHbI,
3anoXxuna MHoOrve vaew v BeBena psg NOHATUIA U TEPMUHOB MpPO-
rpaMmMmnpoBaHNs, COXPaHUBLUMXCS [10 HACTOSLLEro BPEMEHU.

nedu Ada Jlaenelic

WHPOPMATHRA
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JnekmpomMexaHu4eckuli — ¢ desssHocmbix 20008 XIX eeka

I. Xonnepum

Cozpaet B CLWA nepBblfi CHETHO-aHANUTUYECKUA KOMMIMEKC, npea-
HasHayeHHbIM ans obpaboTku pes3ynbTaToB NEepenucKk HaceneHus
B HECKONbKUX CTpaHax, B ToM yucne u B Poccuu.

[nsa npoBeaennst BolYMCrEeHUIn XonnepuT Hapsiay ¢ MexaHn4yeckumm
yCTpomucTBamu Bnepsble npumMmeHsaeT afekmpu4yecmeo.
MawwuHa Xonneputa cogepxana knasulHbI nepdopaTop, No3Bo-
nawmn nepgopuposate okono 100 oTBepcTUiA B MUHYTY OAHOBpE-
MEHHO Ha HEeCKONbKWX KapTax (NOBTOPSALLYCS WHMOPMaLUWio:
LwTaT, OKpYr U npodee), mMaluHy Ans COPTUPOBKM U TabynaTop.
MawwuHa ansa copTupoBkM npefctaesnsna cobon Habop AWMKOB
C KpbllKamMW, rae KapTbl NPOABUrannChb MeXay «CYUTHIBAKLLMMUY
WTBIPSIMX HA NPYXUHaX U pe3epByapom co pTyTbl. Korga wrbipb
nonagan B 0TBEpPCTUE Ha nepdpokapTe, TO Kacancs pTyTy 1 3amblkan
ANEKTPUYECKYIO LeNb, OTKPLIBAs KPbILKY COOTBETCTBYHOLLErO SLuKa.
Tyna v nonapana nepdokapta. Tabynatop paboran aHanoruyHbiM
o6pa3om, TOMbKO 3amblkaHUe Ueny MPWBOAWIIO K YBEINMYEHWIO CO-
AEPXKUMOro COOTBETCTBYIOLEro CHETYMKA HA eauHILLY.

B panbHetiwem dupma . XonnepuTta crtana ofHOW U3 YeTbIpex
thupm, NONOXKMBLUMX HAYanNo M3BECTHOW Kopnopauuu IBM.

A. Teropune u 3. lNocm

OrpomHOe BNuWsiHWE Ha AanbHeillee pasBuTUe BbIMUCIUTENbLHON
TEXHUKKU OKasasnu paﬁOTbl MaTeMaTHMKOB, KOTOpble AOKa3lanu
MpUHUUNUansHylo 803MOXHOCML peweHus asmomamamu nobod
npobremMb! npu ycrosuu, Ymo ee MOXHO npedcmasumes € suode
anzopumma ¢ y4eTOM BbINOMHSAEMbIX MALUMHOW Onepaumi.
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AnekmpoHHbIU — ¢ copokoeblix 20008 XX eeka

CLUA (BHHAK), 1946 2.
CCCP (M3CM), 1950 2.

MepBbie 3NeKTPOHHO-BbIYUCIUTENbHbLIE MawWwWHbl (3BM), cno-
cobHble asmomamuyecku no 3adaHHol npozpamme obpabamesisams
bonbwue 06bembl uHghopmayuu, Beinu NnocTpoeHsl B 1946 r. B CLLUA
(QHUAK)nB1950r.8 CCCP (M3CM).

MNepBblie 3BM 6binu namnossimu (Bknoyanu B cebs gecaTku Thicay
namn), o4eHb JOPOrMMKU M OYeHb BoNbLWMMK (3aHKUManu rpoMagHbIe
3anbl), MO3TOMY MX KOMMYECTBO M3MEPANOCH eauHULamMu, B ny4dlliem
cnyyae pecatkamu WTyK. OHM UCNonb3oBanuce ANs NposeaeHus
rPOMO3AKUX U TOYHbIX BbIYUCNEHWUIA B HAYYHbIX UCCNEAOBAHUSX, Npu
NPOEKTUPOBaHUM SOEPHbIX PeakTopoB, pacyeToB TpaekTopwuii Gan-
JNIMCTUMECKNX pakeT U T. 4.

Mporpammel gns nepebix 3BM, HanucaHHble Ha MalMHHOM fA3blKe,
npeacTaensnu coboi o4eHb ANWHHBIE NOCNEeA0BATENLHOCTUA HYNewn
W eauHUL, Tak 4YTO COCTaBfieHWe W oTnagka Takux nporpamm Obino
Yype3aBblMalHO TPYAOEMKUM OENOM.

HansHenwee coseplleHcTBoBaHWe 3SBM onpepgensanoce npogpeccom B obnactu aneKTpoHUKU
(T. e. pasBuTUEM 3NeMeHTHOMU 6a3bl). BbINO NonoXxeHo Ha4yano HoOBOMY nokonenuo SBM.

Moa nokoneHuem 3BM NpUHATO NOHUMAaTL BCe TUMbl U mogenu OBM, NOCTpOEHHbIE HA OOHMX
U TeX e Hay4YHbIX U TexHonorn4eckux npuHuunax. Kaxaoe crnegyiollee nokoneHue otnunyaeTcs
OT npeabigywero npuHUMNUanbHO ApPYron TEeXHOSOTMEeN W3roTOBMEHUS HOBbIX 3NEKTPOHHbLIX

SNemMeHTOB.

WHPOPMATHRA
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XapakTtepHbie 4epTbl IBM kaxaoro nokoneHus

Nokonexue XapaKkTepucTuku
3BM | nokoneHue Il nokoneHue Il nokoneHue IV nokoneHue
MlNoabl
A 1946-1958 1959-1963 1964-1976 1977—-...
npuMeHeHuA
3NEeKTPOHHO-
BaKyyMHbIE Namnbl, | NoNynpoBoaHWKOBbLIE oonblune
AnemMeHmHas vy ypeEoh WHTEerpanbHbie
Gasa pesucTopsl, 3MEMEHTbI, cxembi (UC) WHTerparnbHble
KOHOEeHcaTopbl, TPaH3UCTOpbI cxembl (BUC)
pene
Konuyecmeo
3BM e mupe NECATKN ThICSYM OECATKU ThbiCAY MWUITTUOHbI
(wm.)
B BMAE rpOMO34KUX |B BUOE CTOEK YyTb Gnun3KK K HanomnbHbI
ra6apumei wkadoBs, 3aHUMaeT |Bbile YenoBedveckoro | rabaputam N HAcTONbHbIA
cneuwarnbHbIi 3an | pocTa Il nokonexHusa BapuaHTbl
OT COTEH
Beicmpo- ThICAY 10 Bonee gecsaTkos
,c P 10-20 Tbic. on./cek. | go 1 mnH. on./cek. A A
delicmeue MWSIMOHOB MWIUOHOB
on./cek.
MarHUTHbIE OVCKWA —
Hocumenu nepdokapTbl, NEeHTLI MarHuTHbIE,
pbokap MarHUTHbIE NEeHTbI
uHghopmayuu neponeHTsI N MarHUTHble  |nasepHble,
ONCKK MarHUToonTU4YecKue
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CINOXHbIE 3KC-
nnyartauma n

ynpotieHve ob-
CRyXuBaHua — Npu

NoABnNeHwe auc-
nnees, rpacgono-

MaccoBoe Npowns-
BOACTBO NepcoHarb-
HbIX KOMMBIOTEPOB.
Mosenexue cpeacts
MynbTUMeaua.

obcnyxueaHvue, | HeMcrnpaBHOCTK cTpoutenemn, yn- Peanusaums npuH-
neperpes, He- NPOMCXOAUT 3ame- olLleHne aKe- .
OcobeHHocmu poIp P A poti Luuna oTKPbITOW
0B6Xx0AMMOCTb Ha BCel nnatbl ue- | nnyartauun tna- ApXUTEKTYPbI
B creunanbHon | NIMKOM, 8 He Kax- rofaps NpUMeHe- | coanaype MUKPO-
cucTeMe oxnax- | 4oro anemeHTa HWUIO NpUHUMNA MPOLIECCOPHbIX
AeHWnA B OTAENBHOCTHK MOAYyNbEHOCTH BbIMUCIUTENLHBIX
CUCTEM, KOMNbKO-
TEPHBIX ceTel
anroputTMudeckue eXuM pasgene-
Xapakmep nporpamMmmupo- P P pasfi COBMECTUMOCTb
rnpozpaMMHoO20 | BaHWe B Kogax ARLIEH-AROTRAMNN- | HIAA. BROMEHY. nporpamMmMmHoro
e ; poBaHua, noaene- | MNMoasnexue MMM,
obecneyeHus | aBToOKogax obecneveHus

Hue ACY un CYTTI

Cyb[, CANP

HHPOPMATHRA
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MarMCTpaﬂbHO-MOH,yrleblﬁ NMPUHUMN NOCTPOEHNA KOMMNbHOTEPa

Mamcrpanb wnn cucTemMHasa LWWuHa - 3TO Haﬁop ANEeKTPOHHbIX nm-mﬁ, CBSAA3biBaOLWMX
BOEAUHO Mnpoueccop, nNamsaTe W nepudpepuriHble YCTPOMUCTBa MO agpecauum namsaTw,
nepefayu AaHHbIX U CNYXeOHbIX CUrHanoB.

[LnHa cocTouT U3 Tpex MHOropaspsAAHbIX WWAH, COEANHAIOLLUX BCE MOAYNV: WWHbLI AAHHbIX, WWHbI
agpecoB M WKMHBLI ynpaeneHus. Ha WuHe agpeca ycrtaHaBnuBaeTcsl agpec Tpebyemoi syenku
namaTv Wnu YCTPOWCTBA, C KoTopbiM ByaeT npoucxoaunTs 0bMeH uHpopmaumeii. Mo WwrHe aaHHbIX
cobcTBeHHO u Byaet nepepaHa Heobxogumasi uHgopmauus. Perynupyet aToT npouecc LivHa
yrnpasneHus.

npoueccop BHYTPeHHAA NaMATb

agpeca
liHa AAaHHbIX
ynpasneHus

YCTPOIFICTBa BBOAA YCTpOﬁCTBa BbiBOAA BHeLUHAA NaMATE
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R |

QJYH KunoHanbHaa cxemMa KomMmnbroTEpa

CUCTEMHBIA BNOK

|

|

Bnok nuraHms |

MNpoueccaop I
Ouckosoal I

|

MamATo I
KoHTponnepsbl |

|

BHEWHWE YCTPOUCTBA

MaoHuTop

Mbillb KnasuaTypa MpuHTEp

WHDOPMATHRA
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Mpoueccop, NnamsATbL, BHELWHNE YCTPOUCTBA

Mpoueccop aBnAeTcs LUeHTpanbHbIM YCTPOMCTBOM KOMMbIOTEPA U OTBEYaeT 3a o6paboTky
BCEX BWAOB MHdopMaumu, a Taike obecneymBaeT CornacoBaHHble AenCTBUsS BCEX Y3NOB,
BXOASILLMX B COCTaB KOMMbIOTEPA.

CooTBeTCTBEHHO Hanbonee BaxHbIMWU YacTsAMU NpoLeccopa ABNATCA
apucpmeTuko-nornyeckoe ycrpoucteo (AllY) n ycrpoicteo ynpaeneHus (YY).

BHyTpU npoueccopa UMeroTCs cneumanbHble SYeiku (PerncTphbl) Ans oNepaTUBHOTO XpaHeHus
obpabaTbiBaeMbIX AaHHbIX 1 HEKOTOPOWA CryebHon nHhopmaumu.

[Ans xpaHeHus Kak gaHHbIX, Tak 1 nporpamm nx obpaboTkn B KOMNbOTEPE
CIYXWUT YCTPOWCTBO — naMATk. CornacHo pyHaameHTansHoMy npuHuuny oH Heimana,
Ans oboux TUNOB UHMOpMaUMKM UCNONb3YeTCs eAUHOE YCTPOMCTRO.

MamaTtb KOMNbHOTEPa NPUHATO O0efinTb HAa BHEeWHKH U BHYTPEHHKOK

BHewHss namMame

Wcnonb3yeTtcs Ansi AONrOBpeMeHHOro xpaHeHusi uidpopmaumm. B kayecTse yCTPOCTB BHELLIHEW
namaT oBbIYHO BLICTYNAKOT HAKOMWUTENW Ha MMBKUX mMarHUTHbLIX auckax (HFMO), Hakonutenu Ha
KECTKMX MarHuUTHbIX Auckax (BuHYecTepax) u ontuyeckne Hakonutenu (CD-ROM u DVD-ROM).
B KOHCTPYKUMM YCTPOMCTB BHELWHEW NaMsaTU WUMEKTCH MEeXaHW4Yecku [OBMKYLUMECs 4acTu,
NO3TOMY CKOPOCTb MX paboTbl CyWIECTBEHHO HWKE, YEM Y MOMHOCTLIO 3NEKTPOHHON BHYTPEHHEN
namaTi. TemM He MeHee, BHEeLUHssi naMsaTb MO03BOMSAET COXPaHUTb OrpoOMHble 0B6beMbl
WHopMaLMn ¢ Lenblo NocneayLwero MCnonb3oBaHus.
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BHympeHHsI namMsame

9710 BbicTpogencTByOWAs 3NeKTPOHHAA NaMsATL KOMMbIOTEPA, PacnosiokeHHas Ha ero cCUCTeM-
HOW nnate. B cocTtaBe BHYTPEHHEW namMaTh UMEeTCs onepaTMBHOE 3anoMuHaloLlee YCTPOWCTBO
(O3Y) u noctosiHHoe 3anomuHawuee yctponcteo (M3Y).

o3y n3y

Ero rmaBHOoe HasHa4yeHwe COCTOMT B TOM, YTODbI XpaHuTb | 3Ta NamaTb UCMNOSMb3yeTCA KOMMb-
AaHHbIE U NporpaMmbl ANS pellaembiX B TEKYLUMA MOMEHT | IOTEPOM  TOMbKO  ANA  YTeHus
3agay. ATo MoryT ObITe AaHHbIe, NporpaMmel ux 06paboTKK, | U CNYXKUT ANS XPaHEHUA NporpaMm
NPOMEXYTOuYHblEe pe3ynbTathl U T.M. [1pU BLIKAKOYEHUN KOM- | U [aHHbLIX HavyanbHOW 3arpysku
nbloTEpPa COAEPHMMOE OMepaTUBHON NaMsATU CTMpaeTcs. | KOMNblOTEPA W TECTUPOBAHUA €ro
OnepaTtusHaa namate 0b6bIYHO XapakTepu3yeTcsl cpasHu- | y3noB. Kak BWOHO W3 HasBaHws,
TeneHo Hebonbwum obbemom (o 512 ME) n oveHb Bbico- | MHopmaumna B MN3Y He 3aBucKuT OT
KOW CKOpOCThLIO obpalleHus K nHpopmauumu. COCTOSIHWUA KOMMbloTEpa.

B cocTaBe noGoro koMnbTEPa MMEOTCH CneunanbHblie YCTPOWCTBa BBOAA U BbIBOAA
MHdpopMaLumn, TaK Ha3blBaeMble BHELUHUEe Unu nepugepunHbie yCTPOUCTBA, Hanpumep:
¢ Knaewarypa (ans BBoAa YACNOBON U TEKCTOBOW MHpopmaLmm);
¢ MOHWTOP, Ha 9KpaHe KOTOpPOro BbICBEYMBAETCH YUCMOBadA, TeKCToBasA, rpaduyeckas
W BUOSOUHOpMaUus;
4 MaHunynaTop Melwe (AN BBoAA rpaduyeckon uHdopmauuu unu paboTsl ¢ rpadnyeckumM
uHTepdeicom nporpamm);
¢ MNpUHTEpP (ONA coxpaHeHusa uHgopmauum Ha Bymare);
¢ cKaHep (Ana BBOAA@ B KOMMbIOTEp cpoTorpacuii UM PUCYHKOB, MO3BONSET C MOMOLLBIO
cneuuansHoro nporpammHoro obecneyeHusi pacnosHaTb B NPOYUTAHHOM U30GpaxeHun TekcT
W COXpaHWTL ero B BUAe, NPUroIHoOM ANS peflakTupoBaHna B 0ObIMHOM TEKCTOBOM peaakTrope);
¢ MUKPOMOH (CNyxuT ANs BBOAA 3BYKOBOW MH(bopmaLuu).

WHPOPMATHRA
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YctpouncTBa namMsitm Komnbiotepa. Hocurenu nHidgopmauumn

/\

MamsiTb KOMNLHOTEPA

OcHoBHas (BHYTpeHHsS) BHelwHaARA

OnepamusgHasi MocmosaHHan

OnepamusHast
namsame

MNpegHasHavyeHa pAna  xpaHeHus WMHOpMAaUWK, WU3MEHSWENca B Xode
BbINOSIHEHUS NPOLECCOPOM  3aAaHHbIX onepauuin  (AaHHbIX, nporpamm,
NPOMEXYTOYHbLIX pe3ynbTatoB U T. n.) [pu BBIKNOYEHUU KOMMbLIOTEPA
coaepXKMmoe onepatuBHOW namaTv ctupaeTca. OnepatuBHas namsaTb 06bIYHO
XapakrtepuayeTcsl CpaBHUTENbLHO HebonblivM o6bemom (Ao 512 MB) u oyeHb
BbICOKOW CKOPOCTbIO 0BpalLeHus K uHdopmaumu.

MNMocmosiHHasn
namamesb

Wcnonb3yeTca KOMNLIOTEPOM TOMbKO ANSA YTEHUS U CNYXWAT ANA XpaHeHus
nporpamMm W AaHHbIX HadanbHOW 3arpy3ku KOMMbTepa W TEeCTUPOBAHWS ero
yanoB. Cogepxumoe 9TOM MamsaT¥ yCTaHaBMMBAETCH HENOCPEACTBEHHO Mpw
M3roToBneHUM W B pJanbHeilwem He wusmeHsetca. [locne BbIKMKYEHUA
KomnbloTepa coaepxumoe N3Y coxpaHsaeTcs.

BHewHss
namsame

[ns  [oNroBpeMeHHOro XpaHeHus WHMOopMauun WCnomnb3yeTca BHELUHASA
namarte. B KkayecTBe YCTpPOWCTB BHEWHeW naMaT OObIMHO BbICTYNAKT
HakonuTenu Ha rmbkux marHuTHblXx auckax (HMMIA), Hakonutenu Ha
KECTKMX  MarHuTHbIX  Auckax (BuMHYecTepax) W ONTUYECKue
HakonuTenu (CD-ROM u DVD-ROM). CambiMu MeANE€HHbIMA M3 HUX MO
ckopocT obmeHa paHHbiMU  aBnawTcea  rmbkue auckn (0,05 M6aiit/c),
a cambiMu BbICTpbIMU — xecTkve aucku (oo 100 M6anT/c).




[ina paboTbl C BHEWHe! NamMATbI0 HEOBXOAUMO Hanuuue HakonuTens
(ycTpoincTBa, obecneymBaloLLlero 3anuch 1 (Mnu) cyiTbiBaHue nHopmaumnm)
W YCTPOWCTBA XPaHEHWUSi — HOCUTENS.

B Hacmosiuiee epemMs ucrnonb3yromcs
cnedyroujue 8udbl Hakonumesnedu

HUm coomeemecmeyrom OCHO8HbIe
8udbl Hocumenei

@ HaKOMUTenu Ha MOKMX MarHUTHbIX OUCKaxX
(HrMA);

® HaKoMUTemnu Ha XEeCTKAX MarHuTHbIX AucKax
(H>XXMA);

® HaKonUTENW Ha MarHUTHoW nexnte (HMI);

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

e rnbkue MarHuTHble AUCKK
OUCKU ANSt CMEHHBLIX HOCUTENEMN;
@ )XecTkne marHuTHble gucku (Hard Disk);
® KacceTbl AnAa cTpumepos 1 apyrux HMIT;
e nuckn CD-ROM, CD-R, CD-RW, DVD.

(Floppy Disk),

BaXHbIMM XapakTepUCTUKaMU BHELLUHEW NaMATU ABNAIOTCA
o6Lem, epemss docmyna u ckopocms o6meHa uHghopmayuel

Tun Hakonumens ﬁ"ﬁ'ﬂ‘:ﬁg}% Ckopocmb o6meHa daHHbIMuU (M6/c)
AuckeTwl 3.5" 1,44 M6 0,05
BuHuyecTepsl no 5016 no 100
CD-ROM 650 M6 no 7,8
DVD-ROM po 17 e [o 21

WHPOPMATHRA
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MepeBog uenbIx Yucen B ABOUYHYIKO CUCTEMY CHUCNEHUS
W CUCTEeMbIl, POACTBEHHbIE ABONYHOMN

Ona nepeBoAa uenbIxX YNcen B ABOUYHYIO CUCTEMY CYMUCIIEHUA, COTMACHO ONUCaHHOMY BbILUE
anropuTtMy, UCNoNbL3yeTcsa ux nocrneaoBaTensHoe AeneHMe Ha OCHOBAHWE CUCTEMbI CHUCTIEHNSA 2,
OCTaTKu OT AeneHnsa BeINUCLIBAOTCA B NopAgke, O6paTHOM nx NONy4YeHuro.

Mpumep nepesoga aecaTUYHOro yucna 654 B ABOMYHYIO CUCTEMY CHUCTIEHUSA:

YacTHoe 654 327 163 81 40 20 10 5 2 1

OcTtarok 0 1 1 1 0 0 0 1 0 1

Takum obpasom, oteeT: 654, , = 1010001110,.

[lns nepeBoAa LieNnoro Yvicrna 13 ABOUYHOW CUCTEMbI CHUCIIEHUA B CUCTEMY CYUCNEHWS, OCHOBa-
HWEM KOTOPOW ABMNAETCHA CTeNeHb OBOWKW, Hano obbeanHUTL Lndpbl ABOUYHOIO Y1Cna B rpynnbl No
CTOMBLKO LUMcp, KAKOB NoKasaTesNb BbllUeyKadaHHOW CTENEeHU (HanpumMep, ecrnv nepeson OCyLIEecT-
BNAETCA B BOCBMEPWYHYIO CUCTEMY, TO rpynnbl ByayT copepxaTb no Tpu umepsl, T. k. 8 = 2°).
pynnupoBKka NPou3BOAUTCA crpasa Haneso. Ecnun B nocneaHer rpynne HegoctaeT uudp, cnesa
ponuceiBaoTca Hynu. Kaxpasa rpynna 3aMeHseTcs COOTBETCTBYHOLLEN LUMPON HOBOW CUCTEMBI
B COOTBETCTBMM C NpuBeeHHbIMWA TEIGHMLLE]MM.

[Ana BoCbMepU4HOM CUCTEMbI:
P=2| 000 | 001 | 010 | 011 | 100 | 101 | 110 | 111
P= 0 1 2 3 4 | 5 6 7

[ns wecTHaguaTepuyHOW CUCTEMbI:

P= 0000 | 0001 | 0010 |0011 | 0100 | 0101 | 0110 | 0111 | 1000 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

P=16 0 1 2 3 < 5 6 7 8 9 A B C D E F
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npeﬂCTaBHEHMe uenbixX Yncen B KOMNbOTEpPE

Y106bI NONY4YNTL BHYTPEHHEee NpeacTaBneHue Lenoro nonoxurensHoro Yucna N,
XpaHsiwerocs B k-paspsgHoin suenke namsTv, HeoGxogumo:

1. nepesecTy 4nucro N B ABOUYHYIO CUCTEMY CUACNEHWS;

2. NornyyeHHblit pe3ynbTaTt JONOMHWTL CreBa HesHavallymMy HynsaMu 1o k paspsaos.

MNpumep BHYTpeHHero npeacTasnexHus yucna 1607, = 11001000111, B 2-6aitToBon aveiike:

foloJoJoJoJ1/1]ofJof1JofJofJof1]1]1]

[ns xpaHeHus LuenbixX YMCcen co 3HakoM OTBOAUTCS ABe a4erkn namsaTtm (16 dutos),
npu aTOM cTapLuuii (KpanHUiA NeBbln) paspsan oTBOAWTCS NOA 3HaK Yucna.

Ecnu yucno nonoxutensHoe, TO B 3TOT paspsia 3anuckiBaetcs 0, ecnu oTpuuaTensHoe, To 1.

Mpumep npeacrasnenus gecatuyHoro yucna 2356,,= 100100110100, B 16-paspsagHoil ceTke:

|lofojojJof1fojof1fojol1f1]ol1folo]

[MpencraBneHne NoNoXUTENBHbBIX YUCEN C YYETOM 3HaKa Ha3bIBAETCH NpAMbLIM KOOOM Yucna.
[nsa npeacraBneHus oTpuuaTesnbHbIX YMCEN UCMOMb3YETCA AONONHUTENLHLIN KO,

Ans nonyyeHus AONOMHUTENLHOrO KoAa OTPULATENBHOIO YMcna MOXHO UCNONbL30BaTh
cnegyowmn anropuTm:

1. Mogyne uucna (uucno 6e3 3Haka) 3anucbiBaldT B MNPSIMOM KOAE B N [ABOUYHBLIX
paspsgax.

2. 3HauveHus Bcex OMTOB NPSIMOro KoAa MHBEPTUPYIOT, T. €. BCE eAUHULblI 3aMEeHSIT Ha
HYnK, a BCe HyNv — Ha eavHuUbl. Takum obpasom, nonydyaioT obpaTHbIi Koa 4vcna.

3. K nonyyenHomy obpaTHoMy Koy npubaBnsaioT eanHuLly.

WHPOPMATHRA
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lNpumep BHyTpeHHero npeacraBneHus
uenoro orpuuarensHoro yucna -1607

1. BHyTpeHHee npefcraeneHume nonoxurernsHoro yucna 1607:

[oloJoJoJol1[l1JoJol1]oJoJol1]1]1]

2. VinBepTupoBaHuem nony4yum obpartHbIi koa:
LifafsJ101JoJoJ1]1Jof1]1]1]oJo]o]

3. Jobaeum eauHULLy:
Lif1f1]1]1JoJof1]1]Jof1]1]1Jofo]1]

3T0 U ecTb BHYTPEHHEE ABOMYHOE NpeacTaeneHue Yucna -1607.

Ons nonoxurensHbIX YMCern NPAMOR, 06paTHbIN U QONONHUTENBLHLIW KOAbLI COBMNagatoT,
a Ans oTpULaTenbHBLIX — HeT.




npeﬂ,CTaBJ'IEH ne BewecCTBeHHbIX Ynucen

BellecTBeHHbIE YUucna XpaHATCA B NaMATK KOMNbIOTEpPa M 0bpabaTbiBaloTCs NPOLECCOPOM
B hopmate c nnagatulei 3anstoi. B atom cnyyae yvcno A npeacraensercs B suae A=m - q",
roe: m — MaHTucca YMcna; ¢ — OCHOBaHWe CUCTEMBI CYUCMIEHUS; N — NOPSALAOK Yucna.

Yucno B chopmarte c nnaBaroLei 3anAaTon 3aHMMaeT B NnamsiTi KomnbioTepa 4 6anTa
(ecnu 31O YUCNO TaK Ha3bIBAEMOI ABONHOM TOYHOCTU, TO — 8 BaiToB). [Npu 3TOM OTAENBLHO
BbIAENAIOTCA paspsiabl ANA XpaHeHWs 3Haka Y1cna, 3Haka nopsaka, nopsaka i camoi MaHTUCChl..

T\-.._ e _—

—— —
MNMopsiaok MaHTucca

3Hak nopsaaka
3Hak yucna

Yem Gonblue pa3psaaosB OTBOAUTCA NOA 3aMUCh MAHTUCCHI,
TeM Bbille TOYHOCTb NPeACTaBeHus Ynucna.

Mpumep 3anucu yncna 6,2510= 110,01, = 0,11001+2", npeacrasneHHoOro B HOpManu3oBaHHOM BUAE,
B YeTblpexbainToBom hopmaTe ¢ CEMbIO paspagamu Anga 3annucu nopsaka.

31 30 23 22 2 4 0
loJoJlojo{oj0/0i{1 1]1{1/{0/0{1/0/0{0{..10{00]
A J\\ L . -

~ .
Mopsiaok MaHTucca

3Hak nopsgka

3Hak ymucna

WHPOPMATHRA
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[BonyHOe KogMpoBaHue TEKCTOBOU MHGOpMaLum

Mpy BBOAE B KOMMNLIOTEP TEKCTOBOW WHopMauuu kaxpaa OykBa KogupyeTtcs
onpegeneHHbLIM YUCMOM, a NpW BbIBOAE HA BHELWHWE YCTpoOWCTBA (OKpaH uUnu nevartb) Ans
BOCMPUATUA YEernoBEKOM NO 3TUM Yucnam cTpositca udobpaxeHus Byks. CooTBeTCTBUE MEXaY
Habopom ByKB U YMCcnNamMu Ha3biBAETCS KOAWPOBKOW CMMBOIOB.

e TpaavUMOHHO ANSA KOAMPOBaHUA OQHOTO CMMBOMA UCMOMNb3yeTCs KONMYEeCTBO
nHdopmauuu, pasHoe 1 Ganuty (8 Gutam).

e KoaupoBaHue 3aknoyaeTcs B TOM, YTO KaXXOAOMY CMMBOIMY CTABUTCH B COOTBETCTBUE
YHUKanNbHbLIA OeCATUYHbBIA KO (MM COOTBETCTBYIOLLUIA eMy ABOUYHBIN KOA).

e Koa cumBOna xpaHUTCs B NamaTu KOMNbIOTEpA, rae 3aHumaeT 1 6anr.
Mpu TakoM cnocobe MOXHO 3aKoaMpoBaTh 256 pasnuuHbIX cuMBonos (256 = 2°).

Takoe KonnyecTBo CUMBONOB AOCTATOYHO AN NPEeACTaBNEeHNS TEKCTOBOW MHhopmaumy,
BK0Yasi NPonuCHbIE U 3arnaeHble BykBbl pycckoro andhasuTa, umdpbl, 3Haku, rpachuyeckve
CMMBOIBI U T. A.

Kaxxpgomy cumBorny Takoro andgasuta CTaBUTCA B COOTBETCTBUE YHUKAMNbHbLIN ASCATUYHBLIA KOA
ot 0 go 255, a kaxgomy gecaTU4HOMY KoAy COOTBETCTBYET 8-paspsiHblii ABOMYHBIA KOO
ot 00000000 oo 11111111, Takum o6pa3om, KOMNLIOTEP pa3nNuMyaeT CUMBOILI MO UX KOAY.
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e [IpyCBOEHME CUMBOIY KOHKPETHOIO KOAa ABIAETCS BONPOCOM COrfalleHus,
KoTopoe (hUKCUpyeTcs B KOHKPETHOW KoAoBOW Tabnuue.

e B kauecTBe MeXayHapOAHOro ctaHgapTa npuHsiTa kogoeas Tabnuua ASCIL

B aton kogosoun Tabnuue natuHckue B6ykBbl (MPOMNUCHBLIE M CTPOYHLIE) pacnonarakTcs B
andasuTHOM nopsake. PacnonoxeHue undp Takke ynopsao4yeHo No BO3pacTaHUK 3HAYEHUIA.
3710 nNpasuno cobnogaeTcs v B Apyrux Tabnuuax KOAMPOBKM U Ha3bliBaeTCs

NPUHLKXNOM NocneaoBaTenbHOro KOAMpPoBaHUA andgasBuToB.

e CtangapTtHbiMK B 910N Tabnuue kogos ASCII aBna0TCA TONLKO nepBbie 128 cMMBONOB,
T. €. CUMBOIbLI C HOMEpamu oT Hyns (ABouyHbIl kog 00000000) no 127 (01111111). Ciopa BxoaaT
BykBbl NaThHCKoro andaeuTa, UMdpsl, 3HaKK NpenuHaHus, cKobkM 1 HEKOTOPLIE APYrMe CUMBOSLI.

e OctanbHble 128 Kofo., HavnHasa co 128 (gBonyHbIi kog 10000000) n koHvasa 255 (11111111),
MCNONb3yTCHA ANS KOAUPOBKKU BYKB HALUMOHANbHbLIX andasnToB, CUMBONOB nceBaorpadukm
W Hay4HbIX CUMBONOB.

Haubonee pacnpocTpaHeHHOW B HacTosllee Bpems aenaetcs koguposka MS Windows, kotopas
obosHauaeTcs kak CP1251 unu Windows 1251. B HacTosiLee Bpems Bce BonkLlee Yncno
nporpamMmm HadMHaeT noagepueate cTaHaapT Unicode, KOTOpLIM NO3BONSAET KOAUPOBATL
NpaKkTUYecKn BCe A3bIKM U AnanekTbl xutenen 3emnu.

OTOT cTaHgapT OTBOAMUT Ha Kaxablih CUMBOS He oduH 6aiiT, a dea, NO3TOMY C Er0 NOMOLLILIO
MOXHO 3aKonpoBaTh 65536 pa3nuuHbIXx cMMBOJOB (65536 = 2'°).

WHPOPMATHRA
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KoaupoBaHue uBetoBou nHcpopmaumm

e OgHUM BanToM MOXHO 3akoavpoBaTh 256 pa3nuuHbix uBeToB (2° LBeToB).
e Ecnu Ha KogMpoBaHue LBeTa BblaenvTs ABa 6anTa, ToO MOXHO 3akoaupoBaTh 65536

pasnuyHbix useTtos (2'° usetos).

e Ecnun ansa koaMpoBaHus ucnons3osats 3 6anTa, 70 — 16,5 MnH UBeToB (22“ ugetoB). Takol pexum
NO3BOMSET CO3AaTh Ha aKpaHe n3obpaxkeHne, He YCTynaroLuMe no Ka4ecTByY LBETA XMBOIM NpUpoae.

LiBeToBBLIE MOOenn
Cnocob pasgeneHus LBETOBOMO OTTEHKA HA COCTaBNAKLLME KOMMNOHEHTLI Ha3biBaeTCs Yeemoasoll
mModenbio. B KoMmnbloTepHOM rpadhuke npumeHatoTes Tpu useToeble mogenu: RGB, CMYK, HSB.

LiBeTtoBasi mogens RGB
Vicnonb3yeTtca Ans uany4yaemoro LBeTa, T. €. Npy NoAroTOBKE 3KPaHHbLIX AOKYMEHTOB.
JroBow uBeT MOXHO NpeacTaBuTL B BUAE KOMBMHAUMM TPEeX OCHOBHbLIX LIBETOB:
kpacHozo (Red), 3eneHozo (Green) u cuHezo (Blue).

TN uBerta HasblBaTCA LUBETOBbLIMMU
coctaBnawwMmKu. [lpy  KoouMpoBKe uBeTa
TOYKU U300paxeHusi C NOMOLLBKD Tpex H6anToB,
nepsbIi Gant koaupyet KPaCHYH0
COCTaBnALWY0, BTOPOW — 3efeHylo, TpeTuin —
CUHHIOH.

Yem Oonbwe 3HadeHve Ganta UBEeToBOMW
COCTaBnAwLIEN, TeM SApYe  3TOT  UBET.
[Mpu HanoxeHun oOOHOW COCTaBnAWLWEeAn Ha
OPYTyl0  SpKOCTe CYMMAapHOro UBeTa Takke
yBenuuueaetcs. [loatomy uBeToBas MoAenb
RGB, wucrnonbaywolaaca Ang  W3ny4aemoro
uBeTa, Ha3biBalTCsA aAaUTUBHOMN.

Junoernt (255, 0, 255)

R _ Camaait (0, 0, 255)
Kpaaat < -
(255,10, 0)
— Bemett ( 255, 255, 255)
Hement

X
(255,255, 00 \_/

Senewemi0, 255, 0)
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LiBeToBas mogens CMYK
WcnonbayeTtca npy paboTe ¢ oTpaXXeHHbIM LBETOM, T. €. AN NOArOTOBKM NeYaTHbIX JOKYMEHTOB.
LiBeToBbIMK COCTaBNAKLWMMY 3TOM MOAENN ABNAIOTCA LBETa:
2ony6ol (Cyan), nunoesiu (Magenta), xenmaii (Yellow) n yepHbii (Black).

KpacHen
OTM uBeTa nNony4awTcs B pesynbrate Bbl4UTAHUA !
OCHOBHbIX UBeToB mogenn RGB u3 Genoro ugerta.
UepHbI LUBET 3aaeTcsa OTAENbHO.
YBenuyeHue Konu4yecrtsa Kpacku npUBOLUT
K yMeHbLUeHWio ApkocTu ugeTa. lMoatomy uBeToBas
moaens CMYK, ucrnonbayowiascs ans oTpaXKeHHoro
LBeTa, Ha3bIBalOTCs CyOTPaKTUBHOM.

i
Toumyfioi

Cuctemsl usetoB RGB 1 CMYK cBsi3aHbl C orpaHMYeHuaAMI, HaknaabiBaeMmbIMy annapaTHbIM
obecrneyeHnem (MOHUTOP KoMMkloTepa B cnyvyae RGB u tTunorpadckue kpacku B cnydae CMYK).

LiseToBas mogens HSB

Hawnbonee ygobHa ans yenoBeka, T. K. OHA XOPOLUO COrnacyeTcsi ¢ MOAENbLI0 BOCMPUATUSA LBeTa
yenosekoM. KomnoHeHtamu mogenu HSB aenswoTtea: mow (Hue), HacsiueHHocms (Saturation),
sApkocmeb ugeTa (Brightness).

TOH — 3TO KOHKPETHBLIW OTTEHOK LiBEeTa.

HaCbrmeHHocmb XapakTepusyert ero WHTEHCWMBHOCTbL, UIK HYUCTOTY.

Slpkocmb e 3aBUCUT OT NPUMECH YePHOI Kpackuy, AoBaBNeHHOR K AaHHOMY UBETY.
Mopens HSB yno6Ho npuMeHsiTs Npu co3faHny cobCcTBEHHO M30bpaeHus, a No OKOHYaHUU
paboTbl U3obpaxeHne MOXHO npeobpasosath B moaens RGB nnum CMYK.

Mporpammel, NpeaHasHa4YeHHbIe AN co3faHua U 06paboTkK rpachudecknx n3obparkeHni,

Ha3blBaKOTCA 2paghuyeckumMu pedakmopamu.

WHPOPMATHRA
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Tabnuubl ICTUHHOCTU NOrNYEcKNX (hyHKLUN

Tabnuuen NCTUHHOCTU NOornyeckom hyHKUMK NPUHATO Ha3bIBaTb
mabnu4yHoe npedcmaesieHue nozuYeckKoil onepayuu,
B KOTOPOM NPUCYTCTBYIOT BCE BO3MOXHbIE COMETAHUA 3HAYEHUI BXOOHbLIX NEepeMEHHbIX
1 nony4YaemMble Npu 3TOM 3Ha4YEHNS BLIXOAHBIX NEpeMeHHbIX (peaynbTaToB NorvMy4eckor onepaumm).

Tabnuua MCTUHHOCTU PYHKLMU NIOTMYECKOro

oTpuuaHus (MHBepcumu) CIOXeHUS (OU3BHHKUMK) YMHOXEHUSA (KOHBIOHKLWUK)
X X XY |Z=XVY X|Y]|Z=X&Y
0 0 00 0 0|0 0
| 0 01 ! 0|1 0
1 [0 | 110 0
] 1 I 1 ] 1
CsoiicTBa

()HTN'OHNHHH

KOHBIONKKHIU

XvY¥=YvX
XvY)vZ=Xv(YVvZ),
Xv0=X,
rge 0- TOXOEeCTBEHHO NOXHOE BbICKa3bliBaHUE,
XuX=1;
X vil= 1,
rae 1 — TOKOECTBEHHO UCTUHHOE BbICKA3bIBAHWE;
XvX=X

X&X= X',

X&Y=Y&X;
(X&Y)&Z=X&(Y&2Z);
X&X=0;

X&0=0,
rne 0- TOXOEeCTBEHHO NOXHOE BbiCKa3biBaHUE,
X&1=X,

roe 1 — TOXKOeCTBEHHO UCTUHHOE BbiCKa3blBaHWE
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OCHOBHbIe 3aKOHbI anredpbl NOrMKu

3akoH HENPOTMBOPEYRnS [ 3aKOH NCKNYEHHOTO TPETLETO
ABA=0 | AvA=1
3akoHbi ae Moprana [ 3aKoH ABOMHOFO OTPMLAHMS |
A B=A&B, A&B=AvE | A=A |

33aKOH KOMMYTATUBHOCTH, Mpy onepaLysx NOrM4ecKore YMHOXEHUS W NTOMMMECKOrC CHOXEHNA
nornyeckne NapeMeHHEI8 MOKHO M8HATE MaCTaMI.
A&B=B&A AvB=BvA

3akoH aCCOUKATUEHOCTW. Ecnu B norv4eckom BbIpaXeHW UCNONb3yYeTCA TONRKO anapaldA
NOrUHSCKOr0 YMHOXERWA UMK TONBKO onepauna NOrM4ecKoro CNOXeHA, TO MOXHO npeneﬁpeqb
CKOOKamu vnw paccTaslTe UX NPOM3BONEHO.
(A&B)&C=A&(BS&C), (AvB)vC=Av(BvC)

3aKkoH gucTpMOyTnEHOCTU. 32 CKOBRW MOXHO BLIHOCU TR KaK OBLUME MHDXMTENN,
TAK W COLME CrnaracMmble.

(A&B)v(A&C)=A&(BvC)
(AvBY&(AvC)=Av(B&C)

3akoH nornoweRns ( SaKOH NeKNveHus! (CxnemBaHus )

Av(A&B)=A A&(AvB)=A I (aaB)v{A&B)=B.(AvB)&AvB)=B

Kpowme sToro cnpaseAnNMBbI CNepYIOLIME 3aKOHbI |

AvA=A ARA=A  Avi1=1,
AvD=0, A&1=A A&O=0.

WHDOPMATHRA
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l'IpaBMna cocTaBneHus Tabnuy MCTUHHOCTMU

ANSA CNOXHbIX NOrM4Yecknx PyHKUnn

[Ons noboi nornyeckon hyHKUMN MOXHO NOCTPOUTL mabnuyy ucmuHHOCmU,
KOTOpas onpeaenser ee UICTUHHOCTb MUITU NTOXXHOCTb
npu BCeX BO3MOXHbLIX KOMBMHAUMAX 3HAYEHUI apryMEeHTORB (MOrM4ecK1MX NepemMeHHbIX).

MNMpw noctpoeHmuun Tabnuuy MCTUHHOCTU LUenecoobpa3Ho NpuaepxuBaThCs
cnepgylowero aszopumma delicmeuli:

1. CHavana onpeaenstoT KONMYecTBO CTPOK B Tabnuue MCTUHHOCTU. KonuyecTBo CTpok Byaer
paBHO 2" (r,ue n — KONU4ecTBO NOrm4ecknx HepeMGHHbIX) MNnC CTPOKa 3aronoeBka.

2. [anee onpegensitoT KONWUYECTBO CTONGLOB B Tabnuue UCTUHHOCTM, OHO PaBHO KONUYECTBY
NOTUHECKUX NEePeMEHHbIX MITHC KOMMYECTBO NOTMYECKUX onepaLuii.

3. 3atem cTpouTcsa Tabnuua UCTUHHOCTU C YKa3aHHbLIM KONMMYECTBOM CTPOK W CTONOLOB, CTONOUI
noanuceIBaKOTCS, B Tabrvuy BHOCATCS BCEBO3MOXHbIe HAbOpb! 3HAYEHUIA UCXOAHBIX SOMMYECKUX

NnepemMeHHbIX.

4. W, HakoHel, BbINOMHAKTCA HeobxoAumble norvdeckue onepaunu, Tabnuua WCTUHHOCTK
3anonHaeTcsa no cronbuam.
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Mpumep cocTaBneHus Tabnuubi MICTUHHOCTU ANA NOrMYecKon hyHKLUUHK,
cogepxauieil onepauuu oTpulaHue, AU3LIOHKLUUIO U KOHBIOHKUMIO
«CocTtaBneHue Tabnuubl UICTUHHOCTU ANA norudeckon pyHkuun Z = (A v E) & (A v E)»

1. OnpegenMm KONU4YeCcTBO CTPOK B Hallen Tabnuue UCTUHHOCTU.

Mbl uMeem fABe norndeckue nepemeHHble A n E, cnefoBaTenbHo, KONMYeCTBO CTpok Gyaer
paBHO 22+ 1 =5,

2. BbIsIcCHMM, Kakoe KOnu4ecTBO CTONOUOB Heobxoaumo.

Y Hac — agBe nNoruvyeckne nepemMeHHble, Haf KOTopbIMW ByaeT BbINOSHEHO 5 NOrMYecKux
onepauui —ato A v E, A, E, A v E u, HakoHel, (A v E) & (A v E). 3HauuT, Ham noHagobutca 7
cTtonbuos.

3. Moctpoum Tabnuuy, nognuwem ctonbubl U 3aMofHUM ee UCXOAHLIMWA 3HAYeHUSMMU
normyeckux nepemeHHbIx. B pesynstate gomkHa nonyunuTtbes cnegyrowlasn tabnuua:

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

N i=l=]

4. Tenepb BbINONMHUM HeOGXOAMMbIE OMNEpauun U nocnefoBaTenbHO (cneBa Hanpaso)
3anonHum Bce ctonbubl. Pesynstatom ByaeT rotosas Tabnuua UCTUHHOCTH:

A|E|AVvE|A|E|AVE| (AVE)&(AVE)
0|0 0 14 1 0
014 1 110 1 1
1] 8 1 0|1 1 1
111 1 00 0 0

WHPOPMATHRA
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Noruveckas cxema nosiycymmaTopa

Tabnuua cnoxeHWA OOHOPAIPAOHBIX ABOMMHBIX YNGER € YYETOM NEPEHOCa B GTAPLIKA pazpan;:

Cnazaemnie | Cymma | [lepeHoc
X Y Z L 3peck X n Y — cnaraemiie,
0 0 0 0 Z — cyMma (NonyyeHHAs B SAHHCM pa3page
2 {1) ? g JBOWMYHAA Uudpa),
: ] 5 7 P — nepeHoc a cTapliuid paapag.

Nepenocy B creAyOLWMA paspsaa MOXHO NOCTABUTE B COOTBETCTBUE
06bI4HYIO OnepauKio NOrMYECKOro YMHOXEHNA (KOHbIOHKUUIO), T.e. P=X & Y.
Nornyeckoe BolpameHue, onpeaensallee CyMMy ABOKYHBIX LWcp B AAHHOM paspane:

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

CxeMa nonycyMMaTopa, BLITIONHAIOWETD CYMMEDOBAHWE O4HOPASPAGHLIX ABOUIHLIX Ynucen
6e3 yueTa nepeHoca U3 MNajLuero B CTApWyin paspag.

X
—::II] . p, [aHHan cxema HasLBAETCH NONYCYMMATOpOM,
i T. K. BbINOMHAET CYMMHMPOSaHUE OAHOpaspsa-

[ e | HbIX ABOMHHBIX YMCen 6e3 y4eTa nepeHota U3
[ unu | n 7 Mnaguwera 8 cTapwui paspaa.
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MonHbIi oaHOpa3paaAHbLIA CyMMaTop AOMKEH umeThb Tpu Bxoaa: X, Y (cnaraembie),
P, (nepeHoc u3 mnagwero pa3psaga) u gBa Beixoga: cymmy Z u nepeHoc P.

lNepeHoc u3
Cnazaemeble mnadweeo Cymma | [lepeHoc
paspsida
X Y Po Z P
B atom cniyyae Tabnuua cnoxeHus 0 0 0 0 0
BypeTt uMmeTb cneaywowmnin 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

[MepeHocy MOXXHO NOCTABUTbL B COOTBETCTBUE NOMMHYECKOE CIIOXKEHWE pPe3ynbTaToB NonapHoro
NOTUYECKOro YMHOXEHUS BXOAHbLIX nepemenHbix (X, Y, Pg).

dopmyna ana nepeHoca:
P=(X&Y)V (X&Po) Vv (Y & Po).

3HayeHue CyMMbl:
Z=(XvYVvP)&PVv(X&Y&P,).

Ons cnoXeHuss MHOropaspsfHbLIX ABOUYHLIX YUCEN MNPUMEHSIIOT MHOropaspsiaHbIA
OBOMYHBLIN CyMMaTop, KOTOpPbI npeacTtaenser coboir komMbBuHauWi OaHOPa3PSAHBIX
cymmaTtopoB. Ha kaxablii paspag ABOWYHOIO Yucna CTaBUTCA OAHOPA3psAHbIA CymMmaTop, npu
3TOM BbIXOf NepeHoca Mnaglwero paspsga cymmartopa sBNseTcs BXOAOM Ans cymmartopa

cTapluero paspsja.

WHPOPMATHRA




440

WHDPOPMATHRA

Tpurrep

Tpurrep — 3TO 3NeKTPOHHas cxema, NpPUMeHseMass B perucTpax KomnbkTepa Aans
3anoMuHaHMA OAHOro paspsga ABOMYHOrO Koaa. Tpurrep umeeT [ABa YCTOUYUBbLIX COCTOSIHUS,
OHO U3 KOTOPbIX COOTBETCTBYET ABOUYHON eAuHuUe, a Apyroe — ABOUYHOMY HYITHO.

YcnoeHoe o6o3HavyeHue RS-mpuzzepa

(S 1 R, cOOTBETCTBEHHO, OT aHrMUCKMX set — ycraHoBka u reset — cbpoc):
Q

—S )

__.___._’ T
R .
Q
OH nmeeT aBa CMMMETPUYHbLIX Bxoda S v R 1 gBa cuMMeTpuyHbIX Beixoga Q n Q. Ha kaxabli
13 Byx BXoAoB S 1 R MoryT nogaBaTbCsi BXOAHbIE CUrHamMbl B BUE KPaTKOBPEMEHHbIX UMMYIbCOB.
Hanuune nmnynsbca Ha BXxoAe cy4uTaeTcs eauHULein, a ero oTcyTcTBue — Hynem. B obbiyHOM

cocmosiHuu Ha oba exoda mpuz2epa nodaemcs cuzsHan «0» u mpuazep xpaHum «0».

Ansa 3anucu B Tpurrep «1» Ha Bxod S nopgaioT curHan «1». MNpu 3TOM BUAHO, YTO TpUrrep
nepengert B cocTosHue «1» n ByaeT yCTonunBo HaxoAuTbCA B 3TOM COCTOSHWM [aXe nocne Toro,
Kak curHan Ha exofe S ucyesHeT (ctaHeT paBHbIM «0»).

[nsa Toro, 4Tobbl cO6pocUTL MHOPMaLUI U NOArOTOBUTL TPUITEP K NpuemMy HOBOW, Ha Bxog R
nogaeTcs curHan «1», Npu aToM TpUIrep BO3BpaLLAeTCs K MCXO4HOMY «HYSIEBOMY» COCTOSIHUIO.

S(1 1 - Q
Tpurrep MOXHO NOCTPOUTL N3 ABYX NOTMYECKNX sub HE [Pro—*
anemeHToB UIW n aByx anemeHnToB HE:

OaviH TpUrrep MOoXeT 3anoMHUTL TONMbKO OAWMH Paspsal ABOWYHOrO koaa. [na sanoMuHaHus,
Hanpumep, ogHoro BGaitta uHopmauum, notpedyetcs 8 Tpurrepos. CoBpeMEHHbIE MUKPOCXEMbI
namsaTu CO,‘]QP}KHT MWNNWOHbI Tpmrrepos.




dannoBas cucrtema KOMnbroTepa

®anin — 3To NporpaMmma Wnu AaHHble, UMerLee UMSA U XpaHsileecs
B AONITOBPEMEHHON (BHelLUHeW) namMsAaT].

Ha kaxgom HocuTene uHgopmMaumnm MoXeT XxpaHuTbes BonbLioe konuyecTeo dannos. MNopsagok
XpaHeHus hannos Ha ANCKe ONpeaenseTcs YyCTaHOBNEHHOW ¢ghalisnogol cucmemoll.

@®annoBas cucTe Ma —3ITO CUCTeMa XpaHeHUA (hannoB U OpraHM3aUMM KaTanoros.

[Ons auckos ¢ HeBONbLLUMM KONUYECTBOM hannos (A0 HECKONbKMX AECATKOB) YAOOHO NPUMEHATL
o0HoypoeHesy o ¢halisiogyro cucmemy, KOraa Kartanor (ornasneHue aucka) npeacrasnaet
co60oi NUHEHY0 NoCNeaoBaTenbHOCTL UMeH hainos.

Ecnu Ha ancke xpaHutca MHoro channos, To AnsA obneryeHns Noucka Hy>kHoro dgpanna
pekomeHayeTca CobbeauHATLY UX B Nanku No onpeaeneHHon TemaTvke. Kaxaon nanke Toxe
npuceBamvBaeTcd M4, HO B OTI4YKUEe OT UMEeHU cbaﬁna, ero NpuHATO NucaTtb 6es paclivpeHus.
OfiHU nanku MOryT HaxoAUTLCS BHYTPU APYruX, TOrAa WX HasbiBakT 810KEeHHLIMU nankamu.

Takum obpasom, Ha AucKe KpoMme camux hainoB XPaHATCA nanku (UNU KaTanoru).

Kaxabli AMCK MOXHO paccmaTpuBaTh Kak eiaeHyro nanky. COBOKYMHOCTbL Nanok, BIOXEHHbLIX
ApYr B Apyra, 0bpasyeT Tak Ha3biBAEMYK Mepapxuyeckyto hannoBy CUCTEMY, KOTOpas UMeeT
«0peeogUOHYO» CTPYKTYPY.
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KopHeBon
KaTanor
I
[ 1
Mogkatanor 1 Moakatanor 2
| i
| | ] [ ]
MNoakaTanor 1 dann 1 dann 2 ®awnn 3 MoakaTtanor 1

Ioboi HocuTenb U3HaAYaNLHO UMEeeT OAUH KaTanor, KOTOpbIA Co34aeTcA onepayMoOHHON
cuctemomn 6e3 yyacTus nonb3oBatens. ATOT KATANoOr Ha3bLIBAETCA KOPHE B LI M .
KopHeBolt kaTanor Ha Ka)aom HOCUTene BHELLHEW NamsaTK CyLWecTBYeT B €QUHCTBEHHOM

3k3emMnnape. Bce gpyrue katanoru co3gatTcs nnbo nonk3osaTtenem, nMbo MOryT BbITb
aBTomMaTu4eckn co3gaHbl nporpamMmmMmami.

dannbl 1 Katanory, 3aperucTpupoBaHHbie B 0OHOM Kamasioz2e, NOIDKHbl UMETb YHUKaIbHbIe
umeHa. daiinel (MnNu KaTtanoru), 3aperucTpupoBaHHbIEe Ha OAHOM U TOM Xe HocuTene
WHpopMaLmK, HO B pasHblX KaTtanorax, MoryT UMeTb CoBnagarLlimue uMeHa.
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MporpammHoe o6ecneyeHne KOMNbLKOTEPA

Cucrtemuoe lNO

OnepauunoHHble cucTembl 1 060N0YKK, YTUNUTI,
ApaiBepbl, NporpaMmbl-ynakoBLLUKK
(apxuBaTopbl), aHTUBUPYCHbIE NMPOrpammel,
nporpaMmel ONTUMU3aLMK U KOHTPONA KayecTea
[IUCKOBOro NPOCTPaHCTBA, NPorpaMmmbi
BOCCTAHOBMNEHUS U 3aLUThl MHopMmaLmu,
KOMMYHUKaLUWOHHBLIE NpOrpammel,
opraHusyoLlne 0bMeH AaHHbIMKU MeXay
KOoMMblOTEpPaMn, nporpammel ans sanucu CD-
ROM, CD-Ru . A.

MpuknagHoe MO

O6ecneunBaloT BbINONHEHWE HEODXOAMMbIX
nonk3oBaTteno pa60T, B TOM Yuclne obneryatoT
NPOLIECC CO3AaHWA HOBbIX NMPOrpaMmm
Ana KomnetoTepa.

J

ynpaensom pecypcaMmu KOoMnsomepa —
LieHTpanbHbIM NMPOLECCOPOM, MNaMAThIO,
BBOAOM-BbIBOAOM; CO34aI0T KOMUK
ncrnonb3yemon uHopmaumm, NpoBepaT
paboTocnocobHOCTL YCTPOWUCTB KOMMNLOTEpPA,
BblAAKT CNPaBoYHY0 MHopMauuio o
KOMMbIOTEPE; NPOBEPSAIOT NPaBUNbHOCTL
dYHKUMOHUPOBAHUS YCTPONCTB KOMMblOTEPA
Ana obHapyXeHUs HemcnpaBHOCTEN B Npouecce
aKkcnnyartauun, ykasblBaloT NPUYUHY
U MECTO HEMCNPABHOCTM.

Cuctems! NnporpaMMuMpoBaHus — UHCTPY-
MeHTanbHoe CpeACcTBO ANs pa3paboTku
NPorpaMM Ha pasnuyHbIX A3bIkax NporpaMmMu-
poBaHus.

WHPOPMATHRA

MpunoxeHua — NpeaocTaBnanT NONb30-
BaTento BO3MOXHOCTb obpabaTbiBaTh Tek-
CTOBYI0, rpachnyeckyto, YACNOBYIO, 3BYKOBYH
1 BuaeonHdopmauuio, pabotatb B KOMNLIO-
TEepHbIX ceTax (TEKCToBbIE U rpaduyeckue
pefaKkTopbl, ANeKTPOHHbIe Tabnuubl, CUCTEMbI
ynpaeneHus 6a3amu faHHbIX, NPUNOXeHNs
ONs co3faHns MynbTUMeaua-npes3eHTaunn,
KOMMYHWKaLMOHHbIE NpOrpamMMbl, CUCTEMBI
KOMMbIOTEPHOW rpadmkn, CUCTEMbI aBTOMa-
TUYECKOro NPOoeKTUpoBaHus, Byxrantepckue
nporpaMmsbl, KOMMNbLIOTEPHbLIE CrioBapu, nepe-
BOAYMKM 1 Np.).
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MoHsiTMe anropuTma.
CsoncrBa anroputma

ANropuTmMm —3TO NOHATHOE U TOYHOE yKa3aHWe UCMONHUTENO COBEPLINTbL
nocnenoBaTenbLHOCTL AENCTBUNA, HanpaBeHHbIX HA peLueHMe NoCTaBNeHHOM 3aaayn.
McnonHutenem MoXeT ABMATLCH Kak TEXHUYECKoe YCTPOWCTBO, TakK U YenoBek.

C nomouibio anroputma MoxeT BbITb onucaHa paboTa nboro TEXHUYECKOro YCTPONCTBA,
B 4aCTHOCTM KOMMNbLIOTEpPA.

Bce anroputmbl obnagarot HEeKOTOpPbLIMM OOLIMMKU CBOWCTBAMM:

OucKpeTHOCTb

Mpolecc pelleHus 3agaydn A0MmMKeH ObiTe pasbuT Ha nocrneaoBaTenbHOCTb OTAENbHBIX
laros, Kaablii M3 KOTOPbIX HasbiBaeTca komaHaoi. Hawbonee cylleCTBEHHbIM 30eChb
SABMNSETCA TOT (haKT, YTO anropuTM €CTb NOCNEAOBATENBHOCTL YETKO BblAENEHHbIX NYHKTOB, —
Takme oOBbEeKTbl NPUHATO Ha3biBaTb OuCKpemHbIMU. Takum ob6pasom, pasgeneHue
MHPOPMALMOHHOIO npouecca B anropuTMe Ha OTAelbHbie KOMaH[bl SBMAETCA BaXHbIM
CBOWCTBOM anroputMa U Ha3biBaeTCsi QUCKPemHOCMbHO.

MOHATHOCTL

Utobbl ucnonHUTenNs MOr BbINOMHUTL Npeobpa3oBaHne 0OBbEKTa COrnacHo anropuTMy, OH
[orkeH ObiTb B COCTOSIHUM MOHATbL W BBINOMHUTL Kaxaylo komadgy. [oaTomy Kaabli
anropuTM [OOMMKEH COCTaBMATLCA B pacyeTe Ha KOHKPETHOro WUCMOMHUTENS C y4eTOM ero
BO3MOXHOCTEN. OTO CBOWCTBO anropuTMOB Ha3blBAETCS MOHAMHOCMbLIO.

Y KaXgoro UCronHUTENs UMEEeTCA nepeyeHb KOMaHA, KOTOPbIE OH MOXET UCMONHUTL. Takou
nepeyeHb (CMUCOK) HasbiBaeTcs cucmemoli komaHO ucnonHumens (CKW). [MoHATHbIMK
ucnonHutento 6yayT ABAATLCA TONLKO T€ KOMaHAbl, KOTOPLIE NONaaatoT B 3TOT CMUCOK.
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KomaHabl, obpasyiolime anroputm (Mnu, MOXHO cKasaTb, BXOASLUME B CUCTEMY KOMaHA
UCNONHUTENS), AOMKHLI BbiTb NpeaenbHoO YeTKUMU W OAHO3HauYHbIMU. WX pesynbtaTt He
MOXeET 3aBUCETb OT Kakon-nubo AONONHUTENLHOW MHOpPMaUUKU u3sHe anroputma. CKOnbKo
Obl pas Bbl He 3anyckanu nporpaMmy, Ans OfHWX W TeX Xe UCXOAHbIX AaHHbIX Bceraa byger
nonyyaTtbCcsi OAUH M TOT Xe peaynbTaT. Takoe CBOMCTBO Ha3blBaeTCA OonpeaerieHHOCTLIO
(neTepmuHupoBaHHOCTLIO). [pu Hanuyuu owubBoK B anroputMe 3TO CBOWCTBO MOXET
MHOrAA HapyLaTbCs.

PesynbratMBHOCTbL | OnpegeneHHOCTb

PesynbTaT BbINONHEHUS anropuTMa AOmKeH BbiTh 06513aTenbHO NONyYeH, T.e. NPaBuNbHbIA
anroputM He MoXeT obpbiBaThcs Ge3pesynbTaTHO M3-3a Kakoro-nubo Henpeogonumoro
npenaTcTBus B XoAe BbinonHeHus. Kpome Toro, nobon anroputMm AOMKEH 3aBepluMTbes 3a
KOHEYHOe 4ucno waros. Takoe CBOWCTBO asnroputMa HasblBaeTcs pe3yNnbTaTUBHOCTLIO
(koHe4YHOoCTbI0). BONLIIMHCTBO anropuTMOB AaHHLIM TpeboBaHWAM YA0BNETBOPSIOT, HO MNPK
Hanuuuu oWNBOK BO3MOXHbLI HapyLLUEHUA pe3ynbTaTUBHOCTU.

KoppekTHOCTB

INobon anropuTm co3gaH ANA peleHus TOW UMK MHOW 3ajadn, noatomy Heobxoauma
YBEPEHHOCTb, YTO 3TO pelleHue ByaeT npasBufbHbIM ANs MOObLIX AONYCTUMBIX UCXOAHBLIX
[AaHHbIX. YKaszaHHOe CBOWCTBO anroputMa NpPWHSATO HasblBaTb €0 KOPPEeKTHOCTLH. B cBs3u
c atum BGonblioe 3HayYeHWe WuMeeT TulaTenbHoe TeCcTUPOBaHWe anroputMa nepeq ero
ncnonb3oBaHMem. NpaMoTHas M BCECTOPOHHAS OTNagka Ans CNOXHbIX anropuTMOB 4acTo
TpebyeT 3HauuTenbHo BonblIKMX ycunuii, Yem cobCcTBeHHO paspaboTka 3aTUX anropuTMOB.
VMiIMeHHO peaynbLTaToM HeaocTaTodMHOM — TWAaTenbHOCTW  TeCTUPOBaHMA  Yalle  BCero
0GBACHATCA MHOTOMUCIIEHHLIE CIOPMPU3bl, NPENOAHOCUMBLIE COBPEMEHHBLIM MPOrPamMmMHbIM
obecneyeHrem B NpoLecce aKkcnnyaTauuu.

MaccoBocCTb

ANroputM MMeeT cMbicn paspabaTtbiBaTb TOMbKO B TOM cryyae, koraa oH 6yper
MPUMEHATLCA MHOTOKPATHO ANA Pa3fuyHbiX HAaBOpOB WCXOAHLIX AaHHbIX. MaccoBocTb
anroputMa B OTAEMbHbIX CRy4asx MOXET HapyWwaTbCs: K YuCry NOAOGHBIX WUCKIOHEHWIA
MOXHO OTHECTW anropuTMbl NONb30BAHWUS HEKOTOPLIMU MPOCTLIMM aBTOMatamu (AN HUX
BXOAHbLIMU A@HHBLIMU CRYXKUT EAUHCTBEHHLIN TUM MOHET).

WHPOPMATHRA
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YcnoBHbIe 0603HaYeHus B Grnok-cxemax anropumTtmoB

Cxema anzopumma npeacTaBnsieT cobon cucTeMy CBA3aHHbIX reoMeTpuyeckux guryp,
Ka)kaasi U3 KOTopbIX 0603Ha4yaeT OAMH 3Tan Npouecca pelueHnus 3aAavm U HasbiBaeTcs 6/10KOM.
ﬂopﬂnox BbINONHEHUs 6I10KOB yKa3blBaeTCH CTpelkamMm, COequHARLLINMWN Brnoku.

B cxeme 6noku pasmeLLalnTcs CBepXy BHU3 B NOPSAKE UX BbINOMHEHUS.

HaumeHoBaHue O6o3HauyeHue KommeHTapumu

Hayano unu koHey anroputma,

Myck-ocTatios BXO//BbIXOA B noAnporpamMmmy

[encTsus, BblUMCNEHNA

{h(

M L
paLEee UnK rpynna onepauuin
MpunsiTue HET na PasseTBrneHue B anroputme,
peleHns npoeepka ycnosusa
BBoa/BbIBOA AaHHBIX
Beopa/ebiB
on/ oA @ B 0bLem Buae

Tekct
KommeHTtapun = KOMMeHTapus KommeHTapum
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NIunenHan an ropuTtMunuyeckKkasd KOHCTPYKUUA

JNnHeHLIM Ha3biBaeTCcH

anropuTm,

B KOTOpPOM BcCe 3Tanbl
peweHua sagadu
BbINONHAKTCA CTPOro
nocrneaopaTensHo, 6e3

MPOMNYCKOB 1 NOBTOPEHUA.

v

HeicTteme 1

v

HeiwictBue 2

¥

I
1
1

HenicTere n

v

Mpumep nuHenHoro anropuTMa —
3ajava BblHUCNEHNS NoLaamn kpyra S
npv 3afaHHoM 3HaYeHun paguyca R.

Bnok-cxema AaHHOro anropuTmMa.

$:=3,14*R?

CnoBecHas 3anuchk
OaHHOro anropuTMa:

1. TpoyecTtb
3HaveHune R;

2. YMHOXWUTb
3HayeHne R Ha 3,14;

3. YMHOXUTb
pesynbTaT Ha
3Ha4veHue R;

4. CoxpaHuTb
NoMyYeHHbIn Ha
npeaelgyLem ware
pesynbTaT Kak
3Ha4yeHue S.

WHPOPMATHRA
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PasseTBnsowmecs an ropuTMmmyecCkKkune CTpykTypbl

BETBIIEHUA

X

MHOXECTBEHHbIN BLIGOP / \ Passunka

™

Buibop l Bribop-uHave

OB6bl4Han O6xopn

(nonHbIk BapuaHT) (HenonHel BapuaHT)

AnroputMmuyeckas CTpyktypa «PasBunka»

MonHbI BapuaHT |

HenonHbin BapuaHT («0bxoa»)

Eriok-cxema

Ha

Cepusa 1 Cepusa 2

‘ Het
Ycnosue

Cepus
I

v

OnucHue Ha an2opummu4ecKoM si3bIKe

eCIn sl02udecKoe ebipaxeHue (ycnosue)
TO cepusi kKomaHo 1

nHauye cepusi KoMaHo

KOHeL BeTBlEeHUA

€CIu J102uyvecKoe ebipaxeHue (ycrosue)
TO cepusi KomaHd
KOHeL BeTBMeHns
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Anroputmuyeckas cTpyktypa «MHOXeCTBeHHbI BbIOOp»

«Bbi16op»

«Bbi6op-uHaue»

Bnok-cxema

bnok-cxema

Oa
Yecnoeue 1 Cepus 1
Het
Oa
Cepusn2 [P
i i
Het i |
Cepusi N +]
Het

OnucaHue Ha anzopummu4ecKomM A3bIKe

Ja
Ycnosue 1 Cepus 1
Het
Ha
Cepusi2 ¥
Het i §
Oa i
Ycnosue N Cepua N
Het
Cepusa N+1

r

OnucaHue Ha anzsopummu4ecKoM A3blKe

BbIOOP
npu ycnosue 1: cepust KomaH 1

npu ycnosue 2: cepusl kKomaHg 2

npu ycnosue N: cepus komaHg N
Bce

BbIOOp
npu ycrnoeue 1:

npu ycnosue 2:

cepus komaHg 1
cepust KomaHg 2

npu ycnoeue N: cepua komaHg N
nHave cepus komaHg N+1
BCe

WHPOPMATHRA
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Mpumep anropurma, cogepaliero
anropuTMMUYECKYH CTPYKTYpY
«MNonHoe» BeTBreHue

Mpumep anroputma, cogepawiero
anropuTMUYEcKyHo CTPYKTYPY
«HernonHoe» BeTeneHue (obxon)

3adaya. CocTaBvTb anropuTM, BbIYUCIAIOLLMIA
3HaveHue byHKLUMK y(x) Ana 3agaHHoro x:

& (-5, npux < 10;

3adayva. CoctaBnTb anropntm BLIOMpaKLLMiA
MakcumaribHoe 13 ABYX Yucen x uy. MNMpuceouTb
€ro 3Ha4veHve nepemMeHHoOn z.

y(x) (x%, npu x > 10.
bnok-cxema
anzopumma

Bnok-cxema
anzopumma

2=

Ha

KommeHnmapui. B 3aBUCMMOCTU OT
pesynkTaTta CpaBHEHUS 3HAYEHWUs X C YUCIIOM
10 nepeMeHHON y NnpucBausaeTcs O4HO U3
ABYX BO3MOXHbIX 3HAYEHUiA (-5 nnm x°).

Kommenmapud. [pocmatpusasi yucna no
ovepean, Mbl «yBUAUMY» CHavana TonbKo nep-
BOE& 4YWMCIo X. EyneM CYNTATh ero Mmakcumanb-
HbIM U ﬂpMCBOMM Z 3HayeHue x. 3aTtem cpaa-
HAM NONYYEeHHOE 3HaYeHne Z CO BTOPbIM YnC-
nom y. Ecnu okaxeTcs, YTO Halle 3HavyeHue z
MEHbLLE Yy, TO NepeMeHHON Z NPUCBOUM HOBOE
3Ha4YeHue — y, B NPOTUBHOM Cry4yae — OCTaBUM
z 6e3 UaMeHeHus.
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Mpumep passeTBNAIOWErocs anropurmMa
«PelueHune KBaapaTHOro ypaBHeHuUs»

Ha anzopummu4ecKkom s3biKe “ B sude 6/10K-CxeMbl:

Havano

BBOf 3, 8, C
ecnu a = Hauano
TO « YpasHeHue He s61saemcs KeaopamHbIm»

uHauve D:= b’ — 4*a*c B
ecnuD<0 B‘BH
10 «KOpHedl Hem» FHAGHN S b

nnave x =(-b—D)/(2*a);x,=(-b+VD)/(2*a)

! Het Oa CoobueHve
e ol K
KoHey | Di=b”~4%a%c @ «YpaBHeHme

Het Na He siBnAeTcA
® KBagpaTHbIM»
x,=(-b-D)/(2*a) / \ i /
X, =({—b o \/5)),{2 *a) «KopHeit HeT»
/ Beisog // > <
3Ha4YeHuin

[TosicHeHus Kk anzopummy: locne BBoAa 3Ha4eHn K03 PULMEHTOB NPON3BOAUTCH NPoBEpKa
3Ha4vyeHWA a. ﬂpM a=0 ypaBHeHWe CTaHOBWUTCA ﬂMHeﬁHbIM, — BbINOIIHEHWE anropuTmMa npexpallaeT-
csa. B npoTtvBHOM cnyyae (korga a oTnuyHo ot 0) Nnpou3BoauTCs BeIYUCTIEHWE OUCKPUMUHAHTA,

a 3atem — ero nposepka. Ecnu D < 0, TO ypaBHEHUE HE UMEET KOPHEW, BbINOMHEHWE anroputma
npekpatlaetcs. B npotveHom cnyyae (D > 0) npov3BOAUTCS BbIMUCTIEHUE KOPHEN X4 U X,. Monb3osa-
TENo NpeabaBnseTcs NonyYeHHbI pesynsTaT W BbINOMHEHUE anropuTmMa Ha 3TOM 3aKaH4YMBaeTCs.

WHPOPMATHRA
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Mpumep anroputma ¢ UCnNonbL30BaHUEM BeTBreHus Tuna «Beibop»

Briok-cxema anzopumma C anropuTMUHECKON
CTPYKTypow «Bbibop — nHavex:

Havano

y=x+2 |—p

BbiyucneHue 3HavYeHUs1 (hyHKyUU:
X+2, ecnmx<3;
-2, ecnmx=3;

y=x-2

y= Xx—10,ecnn 3 <x<10;
X’ +2, ecnux=10; —
s ecnm x > 10. y=x-10 ||

yi=x+2

/ BreiBog v /
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Linknuyeckne anroputMmyeckme CTPyKTypbl

AnroputMuyeckas cTpyktypa «Llukn» ob6ecrneyueaem MHO20KpamHoe 6bINOSIHeHUe
Hekomopou nocnedoeamenisHocmu delicmeud, KOTOpasi Ha3bIBAETCA TENOM LMKNA.

WHoraa BHYTpUW Tena uukna tGeuiaeT Heobxoaumo
OpraH13oBaTb BHYTPEHHUIA LMK
Takasi CTpyKTypa Ha3biBaeTCsl BMOXEHHbIe LMKIbI.

Uunknsl

P

C onpegeneHHbIM
YUCNIOM MOBTOPEHUN
(umkn c napameTpom,

UMW LUK CO CHETHUKOM,
unu yukn «anay)

C HeonpepeneHHbIM
YUCNOM NOBTOPEHUN

C npepycnosuem C noctycnosuem
(umkn «lMokar) (umkn «Jo»)
MpeanuceiBaeT MNpeanucbisaeT

BbINOSTHATL TENO LMKNA BbIMNOSMHATL TENO uukna
A0 Tex nop, noka ANA BCEX 3Ha4YeHU
BbINOMHAETCS YCroBue, HEKOTOPOW NepeMeHHOM

3anucaHHoe nocrie (napameTpa unkna) B

croea «[Mokay. 3ajaHHOM AunanasoHe.

WHPOPMATHRA
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Uukn c napameTpom

bnok-cxema

>

A4

HavaneHoe
3Ha4yeHue
napameTtpa uukna,
KOHEYHOE 3HauYeHue;
war

v

Cepus kKomaHg

CnoeecHoe onucaHue

. BeymcnaTes 3Ha4yeHus BbipaXeHun, onpeaensiowme HavansHoe U KOHeYHoe 3HavYeHus

napameTpa uukna,

. NapamMeTpy uMKna npuceanBaeTcAa Ha4danbHOe 3HavyeHue;

3. napameTp UMKna CpaBHUBAETCS C KOHEYHBIM 3HAYEHVEM;

I

@~ W,

. eCnu napameTp UuKna npesoCcxXoauT (I'lpM NnoNnoXuMTenbLHOM u.lare) KOHe4YHoe 3Ha4eHue

napameTpa uukna (unu, HaobopoT, MEeHbLUE KOHEYHOro 3HaYeHus NnapameTpa uukna npu
OTPUUATENLHOM LUAre), NEPExo/ K n. 8, MHade K crneayoLeMy nyHKTy;

. BLINONHAETCA TENO LMKNa;
. napameTp LUukna asTOMaTUYECKM U3MEHAETCH Ha 3HAYEHUE LIara;
. nepexoa K n. 3;

. KOHeLl, umkna.




Luknbl ¢ ycnosuem

Livkn c npeaycnosuem Liukn ¢ noctycnosuem
(umkn «Moka») (umkn «do»)

Bnok-cxema

| Het #7

Yenosue | Cepus komaHg |

Het [a

Cepus komaHg

L1
CnoesecHoe onucaHue:
1. BeluucnsaeTcs 3HayeHne norudeckoro 1. BeinonHsAeTca cepus komaHg (Teno
BblpaXXeHus (NpoBepsieTcs UCTUHHOCTb 3aflaHHOro | Lukna);
ycnosus); 2. BblMMCNAETCHA 3HAYEHWE NOrNYECKOro
2. ecnu 3Ha4YeHne Norn4yeckoro BeipaxeHus BblpaXeHus;
CMUHHO, N K cne
ﬁ,.,;nque ﬁor}e;gx%?ﬂ n. 5: HYIOHIBMY Ty HILY, 3. ecnu 3HayeHue NOrMYecKoro Bolpa}eHus
" UCmuHHO, nepexoa K n. 1),

3. BbINOMHAETCA cepust KoMaHA (Terno uukna); NHa4e — K criegyrLemy nyHKTy;
4. nepexog k n. 1; 4. KoHelu uukna.
5. KoHel uukna.

455
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Mpumep NCNoNbL3OBaHUA anropTMUYECKON CTPYKTYPbI «Linkny
B 3ajaye pacyeTa 3Ha4eHvin hyHKUMK no chopmyne y = (a + b)?

npw 3Ha4eHusx a u3 uHTepsana [-5, 5] c warom +1.

KoH.3Hau.a =
War = +1

Hau.3Hauy.a = -5;

3,

2

[nsa pelwexus gaHHoW 3a0aqmn MOXHO
MCNonb3oBaTk LMK € NapamMeTpom
(cm. Brnok-cxemy cnesa).

MapameTtpom umkna ssnaeTcs
3HavYeHWe nepemMeHHon a, AnsA KOTpoun
3afaHbl HavaneHoe (-5) 1 KoHe4YHoe
3HaveHue (5),

a Take wwar uameHeHua (+1).

Teno umMkna cocTouT U3 cepum
KOMaHA:
y:=(a+b)

Beigod y;

a=a+1.

[MpogomKkeHue umukna unu xe Bbixoa
M3 HEro KOHTPOJIMPYETCH C NOMOLLbIO
npoBepku ycrnoeusi a < 5.

[aHHBIN UMKN C napameTpoM MOXKHO
paccMaTtpuBaTb U Kak LMK €
NMoCTyCNOBUEM, YTO XOPOLLO BUAHO Ha
Bnok-cxeme anropuTma cnpasa.

a:=-5
H&
= (a+b)?

a:= a+1

el
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Onpenenexnune pesynsrata BbINOSIHEHUSA anropuTMa,
3anMcaHHOro Ha anropuTMMUYECKOM si3biKe

WINKn NnpeacTaBrieHHOro B Buae 6nok-cxemMbl

AHFOPHTM Ha anropuTMM4YeCKOM A3blKe:

1]
5

-
1]
£

cymma vvcen (uen S)
e

Hatr n

=0
ansnot1pgo 10 war 2
H
S:=8+n

R

=

Anroputm B Buge 6nok-cxemsi

E

KOH

MN3meHeHMe 3Ha4YeHUN NepeMeHHbIX n U S B uukne:

Ckonbko | 3HaueHue OnepaTtop 3HayeHve S
pas n npvceanBaHus,
BbINONHEH KoTopblv BypeT
LMK BbINOMHATLCA
B Tene uukna
1 1 S:=0+1 1
2 3 S=1+3 4
3 5 Si=4+5 9
4 7 S=9+7 16
5 9 S:=18+9 27

S:=0

n:=1
S=8+n
n:=n+2

MpeacraBneHHbI anropuTM SBAKETCA anropuTMOM BbIMUCTIEHUSA CYMMbI HaTypanbHbIX (Lenbix
NonoXuTensHeIX) Yncen ua uHtepeana ot 1 go 10. PeaynbTaT BoIiNONHEHUS anroputma S=27.

WHPOPMATHRA
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MNepemMeHHasi B NnporpaMMMpoBaHUM (TUN, UMS, 3HAYEHUS)

B anroputmMmnyecknx sizbikax NporpaMmmMpoBaHus nepemMeHHbIe nNpegHasHaqeHbl Ans xpaHeHus
1 06paboTKM AaHHbLIX B NporpaMmax.
MNepemeHHOW Ha3bIBaeTCA BENUYMHA, 3HAYEHME KOTOPOI MOXET MeHIMbCS B npouecce

BbINONMHEHWUA NporpamMmmel.

C noHATUEM NepeMeHHOW CBSA3aHbl creaylowmne xapakrepucTukmy (aTpubyThl):

Nms

Tun

3HayeHue

OnpepgensieT o603Ha4YeHne
nepeMeHHOW 1 ee MecTo B
namsaTu.

Wmsa noboil nepemeHHoin
(peHTUdMKaTOpP) YHUKANBHO
N He MOXXem MEeHSMbCS

B NPOLIECCE BbINOMHEHUA
nporpammei.

Mms nepeMeHHOR JOMKHO
oba3aTenbHO HavYnMHaTbLCs

c ByKBblI.

Onpepgensietr MHOXeCTBO
AONyCTUMbIX 3Ha4eHUn nepe-
MEHHOM U MHOXEeCTBO Npume-
HUMbIX K Hel onepauuin, o6bLem
3aHMMaeMoW NamMsATH U crnocob
npeacTaBneHus B NaMATK.
MpocTtenwuin cnocob 3agaHuns
TUNa NepeEMEHHON — WUCMONb30-
BaHUe B uaeHTUukaTope nepe-
MEHHOW onpegeneHHoro cyg-
dhumkca (cneunansHoOro aHadka),
KOTOPbI/A NPUNUCLIBAETCA K UMEe-
HW NepeMeHHOIA.

3710 AMHAMMYecKas Xxapakre-
pPUCTHKa, KOTOPas MOXeT Me-
HATLECA MHOrOKpaTHO B XoAe
UCMOSNHEHUA anropuTma.

Bo Bpems BbINONHEHUS anro-
pUTMa B KaXablil KOHKPETHLIR
MOMEHT BENUYUHA UMEeeT Ka-
KOE-TO 3HaYeHWe Unu He onpe-
aenexa.

3HayeHnsAMU nepeMeHHbIX Mo-
ryT BGbITb AQHHBIE PA3NUYHBIX
TUNOB (Uenble UK BeLlecTBEeH-
Hble Yncna, nocneaoBaTenbHOC-
TW CUMBOINOB, NOrMYecKne 3Ha-
YEHUA 1 T. A.).
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Onepauus npucBanBaHus

JTiobas nepemeHHasn MoxeT nony4ynTb WK MSMEHUTHL CBOE 3Ha4veHune C NoOMOLLbH
oneparopa npuceavnBaHWUA.
B obuwem Buae onepatop npucBanBaHUA MOXHO 3anucaTth Tak:
<UMS NepemMeHHOW> : = <BblpaXXeHue>

One paTop BbINOJTHAETCH
cneayowmnm o6pa3om:

CeoucTtBa
onepauuu npuceBanBaHuaA:

BuluncnseTtca soipaXkeHne B npasBoi YacTv
onepatopa. [Mocne aToro nepemeHHas,
yKazaHHas B NeBOW YacTu, nony4aet
Bbl4UCNEeHHoe 3HayeHue. Mpu aTom TUn
BblpaXXeHUA A0MmKeH BbITb COBMECTUM MO
NPUCBanNBaHUIO C TUMOM NEPEMEHHON,

a 3HaYeHus BCeX NepemMeHHbIX, BXOAALWNX
B BblpaxeHue, bbinv onpeaenexsb..

1. lNoka nepemMeHHOW He NMPUCBOEHO 3Ha4YeHue,
OHa ocTaeTcs HeonpeaeneHHou,

2. 3Ha4YyeHve, NPUCBOEHHOE NEpPEeMEHHON,
COXpaHseTCsl B HeW BNNOTb A0 BbINOSIHEHWUS
crneayrulero npyuceanBaHus 3Tol NepemMmeHHon
HOBOTO 3HAYEeHUS;

3. HOBOE 3HaYeHWe, NPUCBOEHHOE NEPEMEHHON,
3aMeHsieT ee npeablayliee 3HaueHue.

WHPOPMATHRA
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OCHOBHbIE NOHATUSA anNropUTMUYECKOro NporpaMMmMpoBaHus
(naHHbIe, onepaTopbl, (hyHKLUK, NpoLeaypbl U T. 4.)

HaHHble — BenuunHbl, o6pabaTsiBaembie NPOrpamMmoil.

lMepemeHHbIE KoHcmaHmei
HaHHbIe
[aHHble, 3HayeHwe  KOTOpbIX | [JaHHble, 3HAYeHWe KOTOpbIX He
MOXET MEHSTbCA B Mpouecce | mamMeHseTcsa B Npouecce BbiNONMHEeHUs
BbINOSIHEHWUSI NPOrPaMmbl nporpamMmmsi.
inan Mcnonbaytotea ana o6o3HavyeHnss 0BLEKTOB B nporpamme (NepemeHHbIX,

(vpeHTudpmkaTopni)

MaccuBoB, (PYHKUMI 1 Ap.). Kaxkaas nepemeHHas MeeT CBOe YHUKanbHoe
nmA.

Onepauum

— apudhmeTuyeckue onepauumn +, — . * /v gp. ;
— NOruyeckre onepauuu u, unu, He,
— onepauuu OTHOWEHKNA <, >, <, =, =, < >;

— onepauvsa cuenki («NpUcoeVHeHUs», «KOHKATEHaLuUn») CUMBOMbHBIX

3HayeHuV aOpyr ¢ gpyrom ¢ obpasoBaHMeM OOHOW AONUHHOM CTPOKMK;
n3obpaxaeTrcs 3HaKOM «+».

BuipaxeHus

[MpegHasHayaoTca AN BLINOMHEHUA HEOBX0AUMBIX BbIYUCNEHUI, COCTOSAT
M3 KOHCTaHT, NepeMeHHkIX, ykasaTtenen yHkunia (Hanpumep, exp(x)),
OﬁbeﬂHHeHHbiX 3HakKammn 0ﬂepauwﬁ.

BblpaxeHus 3anuckiBaloTesa B BUAES NUHENHLIX NOCNeA0BaATENLHOCTEN
cumBonoB (6e3 NoACcTPOYHbLIX 1 HAACTPOYHBIX CUMBOIIOB, « MHOMOATAXKHLIX»
apoben 1 T. 4.), YTO No3BONAET BBOAWTL UX B KOMMLIOTEP, NocneaoBaTensHo
HaXKMMas Ha COOTBETCTBYIOLLME KNaBuLLK KnaBuaTypbl.
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Onepatopsl
(xomanael)

TexcT nobon NnporpamMmmMbl COCTOUT U3 OTAENbHbIX NPEeANOXEeHUA.
OB6bI4HO OHM Ha3biBaloTCs onepaTopamu. Kak npaeuno, onepartop co-
AEPXKUT UMA WM AaHHbIE W YKasblBaeT, Kakylo onepauunio u Hag Kakumu
BENMYMHAMM HAAO BLINONAHWTL. OgHaA CTpoka NporpamMmbl MOXET cofaep-
¥aTb OAWH UNW HECKOMNLKO ONepaTopos.

B cocTaB onepaTopoB BXOAAT:
— KIoueBble CIoBa;
— OaHHbIe;
— BbIpaXXeHus U T. A.

DyHKUMK

Ana HanGonee ynoTpebuTenbHbIX MYHKUWI NpoOrpamMmmbl UX BblYMche-
HWA 3anvcaHbl B NAaMATL KOMNbloTepa, B BMbnunoTeku nporpaMm, a camu
hyHKUMU BKNIOYEHBLI B COCTAB A3bIKOB NporpaMmmupoBaHus. Takue yHkK-
UMM HasbiBalOTCA BCTPOEHHLIMK (MNW CTaHOapTHeIMK). [Ona Belyucne-
HUA Taknx QyHKUMIA B NporpaMmme AOCTaTOMHO ykasdaTb MMSA (DYHKL MK
N 3HaYeHue ee aprymeHTa.

Kaxabii1 A3bIK NnporpaMmMupoBaHusi UMeeT CBOM HaGop CTaHAapPTHbIX
hYHKUMNA.

lNMpoueaypbl

I'Ipoue.nypa — 3TO cCamMmocCTOoATENbHaA NporpaMmMHas eguHuUa, KotTopas
BbIMONHAETCA NO KOMaHOe U3 npyroﬁ nporpammsl unu npoueaypbl.

Mpouenypa odopmnseTca onpeaeneHHbiM 06pa3oM, K He MOXHO
obpawatbca U3 pasHbix To4ek nporpammel noboe yncno pas. Mpu atom
Takas npoueaypa MOXeT peluaTh Kaxablit pa3 oaHy v Ty XKe 3aaady
C pasHbiMW 3HAYEHUSMU NCXOAHBIX AAHHbIX.

WHPOPMATHRA
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Mpumep pazpaboTkm anropuTmMa v NpPorpaMmmei AnNs pelweHus 3agayu,
cofepxallen KomaHbl BETBNEeHUs (onepartopbl BETBNEHUSA).

Bbluucnenue 3HaueHms pyHKUMM y(X) AnA 3a0aHHOro X:

-5, npn x < 10
y(x) =
x>, npu x > 10
bnok-cxema Beiicux Mackane

ajlczopummMa

REM BbluucneHune
3Ha4eHus PyHKUMK y(X)
INPUT «BeepguTe 3Ha4yeHue
xX»; X

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

END

program zadacha (input, output);
{BbluMCNEHNE 3HAYEHUA PYHKUMM Y(X)}
var
X, y: real;
begin
writeln (‘BeeguTe 3HaveHue x');
readin (x);
if x <= 10 then y:= -5
else y := X*X*x;
writeln ('y =", y)
end.




Mpumep pa3paboTku anropuTMa U NporpamMmmMel ANA peweHUa 3agadu,
coaepxallein komaHay noBropeHus (onepartop uukna)
«BbluncneHue cyMmbl HaTypanbHbIX yucen ot 1 go N».

BEnok-cxema
anzopummma

Belicuk

INPUT ((BBé,ane
HaTyparbHoe Yncno Nx»; N
S=0

FORI=1TON
S=8S+]|

NEXT |

PRINT «S=» ;S
END

Mackane
program zadacha (input, output)
var
n,i, s: integer
begin
writeln (‘BeeauTe HaTypanbHoe 41cno’);
readin (n);
s:=0;
fori:=1tondos:=s+i;
writenin (‘Cymma HaTypanbHbIX Yucen =, s)
end.

Kommenmapuu

HaTypanbHoe yucno N BBoAWTCA C knasBuaTypbl B Npouecce
BbINONHEHUS Nporpammbl. Mickomas cymma obo3HavaeTcs
naeHtTudukatopom S (s). Napametpom Uukna aenaertcsa
nepemexHas | (i), kotopas namexaetca ot 1 go N (n) c warom 1,
3a CYEeT Yero u npoucxoauT nepebop Bcex 3HaYeHUi HaTypanbHbiX
uncen ot 1 go N (n). lNo okoHYaHUKN BbIMUCNEHWUIA pesynbTaT
nevyataeTcsa Ha aKpaHe KoMnbloTepa.
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33,0,8‘]& onpegeneHna MakCMManbHOro anemMeHTa
B OAHOMEepHOM MaccuBe uenbIiX yucen

UcxodHbie daHHble: N (n) — KONMYECTBO 3NIEMEHTOB B Maccuee, A — cam Maccus.

Pesynsmambi: K — HOMep (MHOEKC) TOro aneMeHTa B MaccuBe, KOTOpLIA oOkasancs
makcumaneHeim, AMAX (amax) — 3Ha4YeHue MakcumMansbHOro anemMeHTa.

Bnok-cxema anzopumma KomMmmeHmapuu

Ha4ano

lMpomMexymoyHsIe eefmu4yUHbI:

I (i) — Texywmin MHOEKC anemeHTa
(nepemeHHas uukna).

Mouck HanbonbLUero 3Ha4yeHus
ocyLlecTBNAeTCs nocneaoBaTensHbLIM
CpaBHeHunem 3Ha4eHuin. B kadyecTBe HavanbHoro
3HayeHus HaubonbLuero anemMeHTa Maccvea
BblbMpaeTcs 3Ha4YeHWe NepBOro anemMeHTa,

4 a cam LIVKN, BbINOMHAOLINI CPaBHEHNE,
Ama,. = Ay Ha4YuHaeTCcs CO BTOPOro anemeHTa.

BuiBOog
Amax; k

eT

>
3
2

I
>

KoHel

A
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Betcuk:

lMTackane:

CLS

INPUT «N=»:N

DIM A(N)

FOR I=1 TO N ‘Beog maccuea A
PRINT «A(“;1;7) = »;
INPUT A(l)

NEXT |

AMAX = A(1): K=1 Tlouck makcumansHoro
anemeHTa

FOR I=2 TO N

IF A(l) > AMAX THEN AMAX =A(l): K=
NEXT |
PRINT
PRINT

«Hambonbwwnin anemeHT Homep» ; K
«ero 3HaveHue»; 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 == 1 to n do {Besog anemeHTOB
maccusa A}
begin

write (‘a[’, i, 1=");
readIn (a[i])
end;
amax = a[1]; k= 1;
MaKcUMarnbHOro anemMeHTa}
fori:=2tondo
if a[i]>amax then
begin
amax := a[i];
k=i
end;

{Mowck

writeln;

writeln (‘Hawbonswni anemeHT Homep', K);
writeln (‘ero aHaueHue' , amax:5:1);
readin

| end.

HHOOPMATHRA
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Mpumep peweHna pacyeTHOW 3aga4uv
C UCNONb30BaHUEM MaTeMaTUYeCKux (PyHKUUN
«BblyucneHune 3Ha4yeHus BbipaXkeHua s =1 + V24+V3+V4+ ... +n OnA 3agaHHoro

HaTypanbHOIro 4Yucrna n».

Bnok-cxema
anzopumma

Beldcuk

Mackaneb

INPUT «Beegute
HaTypanbHoe 4ncno n»; N

S=0
FORI=1TON
S=8S+S8SQR(l)
NEXT |

PRINT «S=»;S
END

program zadacha (input, output);
{BblMMCNIEHWE  CYMMbl  KBadpaTHbIX
KOpHEeW HaTypanbHbIX Ynucen}
var
n,i : integer;
s : real
begin
writeln  (‘BeeauTte  HaTypankbHoe
yueno’);
readin (n);
s:=0;
fori=1tondo s:=s+sqrt(i);
writeln (‘Cymma 4uncen =’ | s)
end.

KommeHnmapuu

[aHHas 3agava peanusyeT NpUMep Knaccu4yeckoro LUMKNM4eckoro
anroputma. MHTepec 3aeck npeacTasnseT Ucnonb3oBaHue
CTaHOapTHOW MareMaTu4eckon hyHKLUUN «KOpEeHb KBaapaTHbLIN».

B A3bIkax nporpaMMUpoBaHUS CyLLIECTBYIOT ONpeeneHHble
npasuna sanucy Takmx yHKUMiA. B 4acTHoCTH, A3bikn bercuk u
Mackanb TpebyOT, 4TOOLI PAAOM C UMEHEM CTaHAAapPTHON QyHKUMK
(SQR wunu sqrt — COOTBETCTBEHHO) B CKOBKaXx ObIN yKa3aH aprymeHT
(hyHKUMK, B HALLEM Cry4ae — 3TO NOAKOPEHHOE BblpaXKeHwe.
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MNpumep paspabotku anroputma (nporpammbl)
Ha 06paboTKy AaHHLIX CTPOKOBOrO TUNA

lNMporpamma, onpeaenstowas, ABNAETCA N faHHOE CNOBO «NepeBepThIeM,
T. €. YATAaeTCHA N OHO OQWHAKORBO CrieBa Hanpaeo v cnpaea Haneego.

WlkonbHBIU annzopumMUuUYecKUl SA3bIK

anr lNMepeeepTbiw (apr nut Slovo, pe3 nur Otvet)
Hago Otvet = «[lepeepThiwy, ecnu Slovo coenagaeT ¢ coboit nocne nepeeopaqYuBaHus

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

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

i=i+1
Ky
ecnu Flag
T0 Otvet:= «[lNepeBepThiw»
mHave Otvet:= «He nepesepTbILL»
ce

KomMmmeHnmapuu

ﬂpu COCTaBlneHnn anroputmMa ncnosnb3oBaHbl
dyHKkuma gnuH(Slovo), Bo3BpallaloLlas KoNnM4ecTBo CUMBOIOB B CTpoke Slovo u
onepauusa Slovoli], koTopas «BelpesaeT» U3 CTpoku Slovo CUMBON € NOPSAKOBLIM HOMEPOM i.

WHPOPMATHRA
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QBasic

CLS
INPUT «Beegute cnoso : » , SLOVO$
Dlina = LEN(SLOVO$)
' CpaBHuBaloTcs napbl byks: nepsas byksa ¢ nocneaHen,
' BTopag bykea c npegnocneaHen u T.4.
i=1
Flag=0
WHILE (i <= Dlina / 2) AND (Flag = 0) "MK 00 NepBon HecosnasLen napbl
Byke
Letter1$ = MID$ (SLOVOS, i, 1)  'nepeas Gyksa napbl
Letter2$ = MID$ (SLOVOS$, Dlina—i+ 1, 1) 'BTopas 6ykea napsbl
IF Letter1$ = Letter2$ THEN i=i+1
ELSE Flag =1
WEND
PRINT
PRINT «Ortser : cnoso » ; SLOVOS;
IF Flag=0 THEN PRINT «— nepesepTbiw.» ELSE
PRINT « — He nepeBepThiL. »
END

KommMmeHnmapuu

[Mpu cocTaBneHun NporpaMmmbl MCNOMNb30BaHb:
hyHkuusi LEN(SLOVOS$), koTopas Bo3BpallaeT KoMYecTBO CUMBOIOB B cTpoke SLOVOS,
n hyHkumns MID$ (SLOVOS, i, 1), koTopasi Bo3BpalaeT oAuH cumeon ctpokn SLOVOS$
C HOMEpPOM i.




Turbo Pascal

Program TurnQver;
Uses Crt;
Var Slovo : String;
Dlina, i : Integer;
Flag : Boolean;
BEGIN
ClrScr,
Write (BeepguTe cnoso : '), ReadLn (Slovo);
Dlina := Length (Slovo}),
{CpaeHuBaioTca napu 6yks: nepeas Oykea ¢ nocnenHei,}
{BTOpasn Gykea ¢ npegnocneaHeit nT. 4.}

i=1
Flag := TRUE;
While (i<=Dlina/2)and Flag do {unkn o nepeoil HecoBNaBWSH}

Begin {nMapu Byke (ecnu TaKkas ecTe))
Flag := (Slovo[i] = Slovo[Dlina — i + 1]);
i=iH
end;
WriteLn; Write (O 1B e T: cnoeo ', Slove);
If Flag then WriteLn (' — nepesepTtbiLL. 7)
else WriteLn(' — He nepeBepThILL");
ReadLn
END.

KomMMeunmapuu

Mpu cocTaBNeHUN NPOrpaMmbl UCNONL30BaHA
dyHuua Length (Slovo), koTopan BozBpall@eT KONMAYeCTBO CUMBONOB B CTPOKe Slovo.

WHOOPMATURA
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TexHonorus peweHns 3agay ¢ NOMOLWbIO KOMNbIOTEPa

PaGoTa no peleHuo NPUKNagHon 3afaym Ha KOMNbIoTepe NpoXoauT Yepes crneaytowme aTanbl:
— NOCTaHOBKa 3aga4u,
— Mmatemartuyeckas hopMmannsaums;
— NOCTPOEeHUe anroputma;
— COCTaerneHue nporpamMmmel Ha A3blke NporpaMmMupoBaHnA,
— O0Tnagka U TeCtTupoBaHue nporpamMmmebl,
— NpoBegeHune pacyHeToB W aHanua nony4YeHHbIX pe3ynbTaTtos.
STY nocneaoBartesibHOCTb Ha3blBaOT TEXHOONMYECKOW LIENOYKOW PeLUeHUs 3a[1aqm Ha KOMMbIoTepe.

Ecnu 3apava KoHKpeTHas, TO Nog NOCTaHOBKOW 3af4auv NOHMMAOT OTBET Ha
[JBa BOMpoca: Kakne UcxoAHble AaHHbIe 3BECTHLI U YTO TpebyeTcs onpeae-
nuTe. Ecnun 3agadva o6obLeHHas, To Npy NOcCTaHoBKe 3a4avv noHagobuTces
Mocmanoexa | €L OTBET Ha TPeTuil BONpOC: Kakne AaHHbIE [oMyCTUMBL.

3adayu Takum obpazom, NnocTaHOBKA 3aga4ym BKNovaeT B cebs: cbop vHdopma-
UMK 0 3agave; hopMynUPOBKY YCNoBus 3a0aydn; onpeaeneHne KOHeYHbIX Le-
neil pelweHna 3ana4dv; onpeaeneHue hopmel Beljadu pesynsTaTos; onucaHue
AaHHbIX (UX TUNOB, AWANA30HOB BENUYMH, CTPYKTYPbI 1 T. M.)

Ha aTtom atane cTpouTcs MaTeMaTuyeckas Moaenb — CUCTeMa MaTeMaTu-
YeCKUX COOTHOLWEHUN — popMyr, ypaBHEHUI, HEPaBEHCTB
M T. 4., OTPAXaKLWMUX CyLeCTBEHHbIe CBOMCTBA 06 LEKTa UNKU ABMEHUS.
OpaHako Aaneko He Bceraa ygaeTtcs HauTu hopMynbl, ABHO BblpaXatowme uc-
KOMblE BENMMYMHLI Yepes AaHHble. B Takux cnyyasx Mcnonb3ylTes MatemaTtu-

Mamemamu- | HECKMe MeToAbl, NO3BONSIOWME AaTb OTBETHI TON UMK MHOIN CTENEHN TOYHOCTH.
yeckas ¢hopma- | B cnyyae GonbLLOro Yncna napamMmeTpoB, OrPaHUYEHUiA, BO3MOXHbIX BapuaH-
TOB UCXOAHBLIX AaHHBLIX MOAENb ABMEHUA MOXET UMETb O4YEeHb CNOXHOE MaTe-
MaTUYeCKoe onucaHue, NoATOMY YacTo NOCTPOEHUE MaTeMaTUYECKon Moaenu
TpebyeT ynpoweHus tpeboBaHuii 3agaun. Heobxoaumo BbISBUTE Camble Cy-
LLeCTBEHHbIE CBOWMCTBA 06BLEKTA, IBNEHUA UK NPOLECCA, 3aKOHOMEPHOCTH,
BHYTPEHHWUE CBA3YW, POSb OTAENbLHLIX XapakTepucTuk. Bolgenus Hanbonee
BaKHble haKTOpbl, MOXHO NpeHebpeyb MeHee CyLLEeCTBEHHbLIMU.

Ju3ayus
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MocmpoeHue
ansopumma

Hawnbonee adhdekTMBHO MaTeMaTU4eckyo Modernk MOXXHO peanuioeaTs
Ha KOMNbOTEPE B BUAE anropuTMmuyeckoin mopgenu. [Ansa atoro moxeT ObiTh
MCNOMb30BaH A3blK DNOK-CxeM Unu Kakon-Hubyab NceBaoKon, Hanpumep,
y4ebHbIA anropuTMu4ecknin A3bik. PaspaboTka anropMtma BKIOYaET B Ce-
65 BbIGOP MeToAa NPOEKTUPOBAaHUSA anropuTma; Bel6op hopmbi 3anu-
cu anroputMa (6rok-cxembl, NnceBaokod W Ap.); BbIGOp TeCTOB U MeToAa
TECTUPOBAHWS; NPOEKTUPOBaHME CAMOro anropuTmMa.

CocmaeneHue
anzopumma

Ha fi3bIKe Npo-
2paMMUupoB8aHus.
Omnadka

u mecmupoeaHue
npozpamMme!

MMepeble Tpu aTana — a1o paboTta 6ea KomnkbioTepa. Janswe cnegyeT cob-
CTBEHHO NporpamMmmMmupoBaHue Ha onpegeneHHOM A3blKe B Oﬂpeg'Z[EHSHHOﬁ
cucteme nporpammunposaHuns. NMporpammmpoBaHne BKN4vaeT B ceba
cnegywuwmne enabi paﬁor: Bbl60p A3blKa NporpamMmMmupoBaHnA; YyTOYHEHWE
cnocoboB opraHu3aunn AaHHbIX; 3aNUCh anroputMa Ha BoIbpaHHOM SA3bike
nporpaMmmMmMpoBaHuns.

MNMopa oTnagkon nporpaMmbl MOHMMAETCs NpoLUece UCNbITaHUA paboTbl
nporpaMmbl U UcnpasneHusi 06HapyXeHHbIX Npu 3Tom ownbok. O6Hapy-
XKWTb OLUMOKKM, CBA3AHHLIE C HAPYLLEHWEM NpPaBuWI 3anvucu NporpaMmmbl Ha A3bl-
Ke NporpamMMMpOBaHMA (CUHTAKCMYECKUE M CeMaHTMYECKUe OLUMOKW), noMoraeT
ucnonb3yemas cuctema nporpaMMmupoBanusa. MNMonesoBatens nonyvaeT coot-
LieHre 06 owmbke, UCNpaBnsaeT ee 1 CHOBA NOBTOPSAET NOMbITKY UCNONHWUTD
nporpammy.

[MpoBepka Ha KoMMNbOTEPE NPaBUBHOCTY anropuTMa NPoU3BOANTCS C Mo-
MOLLbIO TECTOB. TECT — 3TO KOHKPETHbLIW BapUaHT 3HAYeHUI UCXOAHBLIX AaH-
HbIX, A5l KOTOPOro U3BECTEH OXMAAeMbIn pe3ynbTaTt. Ha Tectax npoeeps-
eTCs NPaBUNbHOCTb peanuaauyn NporpamMmmoii 3anaHMPoBaHHOIO CUeHapus

OpHako npu peLleHny HEKOTOPLIX 3aa4 MOXHO HEe COCTaBMATL Nporpammy
Ha A3blke NporpaMmmMmmpoBaHUd, a UCNonb3oBaThk COBPEMEHHbIE NPUIOXEHWA
(aneKTpOoHHbIe Tabnuukl, CUCTEMBI ynipaBneHusi 6azamu gaHHbIX U Mnp. ).

B aToM cny4ae He NoHagobATcs oTnagka M TECTUPOBaHKWE NporpaMmbl.

lNpoeederue pac-
Yemoe u aHanu3s
nony4yaeMbix
pesynemamoe

Ha atom atane npou3BoANTCS aHanu3 pe3ynbTaToB pelleHus 3aaadu
W B Criyyae HeobxoauMOCTU — YTOYHEHMe MaTeMaTUYeckon Moaenu
(c nocnegytoLLen KOPPEKTMPOBKOW anropuTtma 1 nporpaMmmel). MNporpaMmmel,
umeroLme Bonbloe NPakTUYEeCKoe UMW HayYyHoe 3Ha4YeHne, UCMoMb3YITCs
AnuTenbHoe Bpems. MHoraa gaxe B npouecce akcnnyaTtauum nporpammbi
MOryT ucnpaenaTees, gopabaTeiBaTbCs.
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MoHsaTue mopenw.
MatepuanbHblie 1 MH(POPMALUOHHbIE MOAenu

Mogenu no3BonsoT NpeacTaBUTL B HarNsaAHoM (popMe 06 bEKTLI U NPOoLEecChl,
HeOOCTYNHbIe AN HeNOCpPeACTBEHHOrO BOCNPUATHSA.

PasHble Hayku uccnepyloT 06beKTbl U NPOLECCHI NOA Pa3HbIMMK YrNamMu 3peHUst U CTPOAT
pasnuyHble TUNbl mogenein. OauH 1 TOT e 0BBLEKT MHOr4a UMEET MHOXECTBO MoAdenen, a pasHole
06bEKTBI MOTYT ONUCHIBATLCS OAHON MOAENBIO.

Mopagenbs Hukorga He XapaKrtepusyeTt 06beKT NoMHocTL. B npouecce nocTpoeHna moaenu
BbIENSIOT rNaeHble, Hanbonee CylLleCTBeHHble Ana AaHHOW MOJEenu CBOMCTBA, KOTOpblE 3aBUCAT
OT uenu mogennpoBaHnA.

Mo aenb — 3TO HEKMWA HOBLIN OO6LEKT, KOTOPLIN OTPaXaeT CYLWecTBEHHbIE 0COBEHHOCTH
HBYHaEMOI'O 06'bet(Ta, ABINEeHUA Wnu npouecca.

Bce mogenu moxHo B npuHUuUne pa3buTk Ha ABa knacca:
MaTepuanbHble (UNKU NpegMeTHbIE) U MHPOPMaLIMOHHbIE (3HAKOBLIE).

Ma TepuanbHbie MOOENA

Bocnpousgodam eeomempuyeckue, huduyeckue u Opyeue ceolcmea obbekmos
8 MamepuarnbsHoll ghopme.
CamblIii NpoCTOR NpUMeEp mMaTepuanbHoi Moaesnn — aTo AETCKUE UrPYLLKK, urpas KOTOpbIMK
MarneHbKuUi Yernosek nosy4yaeT nepeoe npeacrasneHve ob okpyxakwuiem mupe. Kpome atoro,
npuMepamu Moaenei MoryT cnyxuTtb rnobyc, pasnuyHbie aHaTOMUYECKNE MYTSKK, KOTOpbIe
MCNonb3yrTcsa Ha ypokax Guonoruv, Mogenu Monekyn U KpUCTanim4eckux peLieTok
(Mcnonb3yTCA NPU U3y4eHUN CTPOEHUA BELWECTBA), MaKeT 3aCTPOMKU XXUOro MUKPOpaioHa,
MakeT camorneTa u T. .
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MHdopmMaumoHHbIe Moaenu

lMpedcmaenstom coboll 06LeKkmsI U npouecch!
e ghopme pucyHkoe, cxemM, yepmexxel, mabnuuy, ghopmysn, mekcmoe u m. 0.
Lnpoko n3BecTHbl Takue WKoNbHbIE MHPOPMALUUOHHLIE MOJENU, Kak PUCYHOK LiBeTKa
B y4yebHuke GoTaHuku, reorpadmnyeckas kapTa, huandeckasn popmyna (puauka), Gnok-cxema
anropuTtma (MHpopmaTtuka), nepuoguyeckas cuctema anemeHToB Mengeneesa (xumus),
ypaBHeHue (matemaTuka).

Bce nHcpopmMaLMoOHHbIE MOAENM NPeAcTaBnNAT 00bEeKTLI U Npouecchl B o6pasHol
unu 3Hakoeoll popme.
OGpazHbie Mogenu nNpeacTaenarT cobon 3puTenbHblie 0bpasbl 00bEeKTOB, 3aMKCMPOBAHHbIE
Ha kakoM-nubo HocuTene uHcdopmauuu (bymare, hoTo-, KUHONNEHKE U T. 4.).
3HakoBble nHhopMaLMOHHbIE MOAENK CTPOSITCA C UCMNONb30BaHWEM PasfnYHbIX A3bIKOB
(3HakoBbIX cucTeM). 3HakoBaa MOAENb MOXET BbIThb NPeACcTaBneHa B BUAe Tekcta (Hanpumep,
nporpaMma Ha KakomM-To fi3blke nporpammMmpoBaHns), hopmMynel (HaNnpumep, onuckiBatoLLein
npouecc paclwuvpeHua rasa npu MNOCTOSAHHOW TemnepaType), TaﬁJ'IMLI,bI
(Hanpumep, nepuoaunyeckon Tabnuubl anemeHToB MeHaeneesa).

Cpeau OCHOBHbIX Uenel MH(POPMaUMOHHOIo MOgENMPOBaHUA MOXHO BbIOENUTL:
co3faHue o6bEKTOB € 3a4aHHbLIMKU CBOWMCTBAMU, onpefeneHve nocneacTeuili BO3AencTeus Ha
0GBEKT W NPUHATUE NPABUMBHOTO PEeLLEeHWs], MPOrHO3upoBaHWe noseaeHus obbekTa
MOJEenupoBaHus, a Takke AocTmkeHune ahEKTUBHOIO yrnpaBneHus 06 bekToM 1nu NpoLeccom
(MPUHATKUE YNPaBrsOLWLMX peLleHnia).

WHPOPMATHRA




474

WHDPOPMATHRA

3aMKHYTbIe N Pa3OMKHYTbIe CUCTEeMbI ynpaBlieHns

YnpaeneHue — 3To yeneHanpaeseHHoe B3aumoaeicTene o6LeKTos,
OAHM U3 KOTOPLIX ABASAKOTCA YNpaBnsiowWwmMm, a Apyrue — yrnpasnsieMbIMU.

B Tom cny4ae, Korga ynpasnmoumﬁ 00BLeKT nockiNaeT CBOW KOMaHAbl
UCNONMHUTENbHOMY OSBEKT}‘, Ge3s yyeTa ero CoOCtToaHuA, BO3AeMNCTBUA NepeparoTcs TONbKO
B OAHOM HanpaBrneHuWu. Takas cuctema HasblBaeTCs pa3oMKHYTOMN.

WudopmaunorHyo mogens
Pa3OMKHYTOW CUCTEMbl YyNpaBlieHNsn
MOXHO HarnaaHo NPeAcTaBUTL C NOMOLLBIO CReayloLen CXeMbl:

Ynpaensiowmit Kanan ynpasneuun’ Ynpaensiembiii
00BLEeKT 00BbLeKT

Bonee coseplueHHbIE CUCTEMBI YNPABNEHUA OTCNEXUBAIOT pe3ynbTaTbkl AeATENbHOCTH
yrnpaensemon CUcTemsb!.
B Takux cuctemax AONONHUTENBHO NOSBMSETCA elle OAnH MHPOPMAaLIMOHHbIA NOTOK —
OT oObekTa ynpaBneHus K CuCTemMe yrnpasneHns; ero NPUHATO Ha3biBaTk 06pamHol CeA3bH0.
Mo kaHany obpaTHOM CBA3W NepeaatoTCcA CBeAEeHWA O COCTOAHMW 0DBbeKTa U cTeneHun
AOCTMXEHUA (UNK, HaoBOopPOT, He AOCTUXKEHUA) LUenu ynpasneHus.
B atom cnyyae cuctema ynpaBneHus HasbiBaeTcH 3aMKHYTOMN.




475

WHdopmaymoHHaa Moaernb 3aMKHYTOW CUCTEMbI YipaBreHus
HarnsaHo npeacTaBreHa Ha Cxeme:

Kanan
ynpasneHus
Ynpasnsowmn p| YnpaBnsemsii
00BLEeKT < obbekT
Kanan o6paTtHoi
CBA3N

MmaBHbLIA NpUHLUMN ynpaeneHuva B SGMKHYTOI‘;Q cucrteme — Bblda4a ynpaenawwmnx KomaHa
B 3aBUCUMOCTK OT nony4vyaemsbix CUrHanoe OﬁpaTHOF‘I CBA3N.

B Takoi cucteme ynpaensowmin o6 beKT CTpemMnTcs cCKoMNeHcnpoBaTh Niuboe oTKNoHeHne
yrnpaBnsemoro 06bekta 0T COCTOAHUA, NPeAyCMOTPEHHOTO LenaMu ynpasneHus.

OBbpaTHyto CBSA3b, NP KOTOPOW YNPaBnsiowWnii CUrHan CTPEMMUTCH YMEHbLUUTD
(ckomneHcuMpoBaTh) OTKNOHEHWE OT HEKOTOPOI NOAAEPKUBAEMON BENUYUHLI,
Ha3blBaeTCA oTpUuLUuaTenbHO "n.

M3yvyeHnem obmx 3aKkOHOMEepHOCTEN NPOLECCOB yNpaBrneHUusa 3aHuMaeTcs
cneuyManbHas HayKa, KOTopasi HasblBaeTcA KM G epHe TU KO M.
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PacTtpoBas n BeKkTopHas rpaduka

pachuueckuin pegakrTop — aTo NporpaMma, npeAHas3HauYeHHan aAns co3naHus, peaakTMpoBaHus
1 NnpocmoTpa rpadnyecknx n3obpaxeHuni.

B coBpemMeHHbIX KOMMNbIoTEPax CYLLECTBYET ABa NPUHUMNUANBLHO pasnuyHbix cnocoba xpaHeHus
n3obpaxkeHunii: pacTpoBbIA U BeKTOPHbIA. COOTBETCTBEHHO U rpaunyeckne peaakTopbl MOXHO
pasfenuTb Ha 1Be KaTeropun: pacTpoBbie 1 BEeKTOPHbIe.

BexmopHas 2pachuka

Pacmpoeas 2pachuka

HazHayeHue

BekTopHble rpaduyeckme maobpaxkeHus
SABNATCA ONTUManbHbLIM CPEACTBOM Xpa-
HEHUSI BBLICOKOTOYHBLIX rpaduueckux obb-
EKTOB, TaKuUX KakK 4YepTexu, CXembl U np.,
ANA KOTOPbIX UMEET 3HaYeHWe coxpaHe-
HWE YeTKUX U TOYHbIX KOHTYPOB.

PactpoBble rpacuyeckue pegakTopsl
noaxoaaT ansa o6paboTkn hoTorpadmii u
pucyHkoB. PacTpoBble uaobpaxexus dop-
MUpyloTcs B npoLecce npeobpasosaHus
rpacuyeckoin MHopMaLMnm N3 aHanoroBow
chopmbl B UMpoBYH (Hanpumep, B npoLec-
Ce CKaHMpOBaHWA PUCYHKOB 1 dhoTorpadmii,
Mpy NCNONb3OBaHUK LUGPOBLIX U PoToKa-
Mep U T. 4.). PacTpoBble u3obpaxeHus
MOJKHO NOMy4uTb U HEMNOCPEACTBEHHO B
nporpamMmmax pacTpoBOW UMW BEKTOPHOWM
rpaduvku nytem npeobpasoBaHun BEKTOP-
HbIX M30BpaXKeHUNA.

MpuHuun
cdopMmupoBaHua

n3obpaxeHus

BekTopHble usobpaxeHusa dopmupy-
IOTCHA W3 TaKUX OOBLEKTOB KaK To4ka,
NIUHUS, OKPYXHOCTb, MNPSAMOYIONbHUK
M np. 3TM 0OLEKTBI XpaHATCA B NamsaTu
KOMMbloTEPa B BUAE rpaduyecknx npumm-
TUBOB W ONWUCbBIBAKWWWMX WX mMartematunde-
CKux chopmyrn.

B pactpoBom chopmaTte uzobpaxeHue
3apaeTcsa Mo TOYKam, Kak Mo3auka. 3Tu
TOYKM Ha3bIBalwT nukcens (pixel). LiBer
Kaxgoro nukcens 3agaeTtcs HeszaBUCUMbIM
obpasom. Pactp — 310 AWCKpeTHas CTPYykK-
Typa, TO eCcTb BCerga MOXHO BblAenuTb On-
penenéHHbie 3reMeHTbl.
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BekmopHas 2pachuka

Pacmpoeas zpaghuka

OCHOBHbIe OOCTOUHCTBA

€ V3veHeHue maclitaba 6e3 notepu
kayecTBa U npakTuyeckn 6e3 yeenuye-
HVA paamepoB UcxoaHoro dawna;

4 OrpoMHasn TOYHOCTb (4O COTOM AoNK
MUKpOHa);

¥ HebonbLion pasmep haina no cpas-
HEHWIO C PacTPOBLIMW N30BpaXeHNAMU;
. NnpekpacHoe Ka4eCTBO ne4yartu,

49 BO3MOXHOCTb penakTrpoBaHna Kaxaoro
anemMeHTa u3obpameHust B OTAENbHOCTU.

PactpoBoe usobpaxeHue nmeet 6onblume
npeumyLecTsa npu paboTte ¢ choTopeanu-
CTUYHBIMW 0OBbEKTaMK, HaNpUMep, cueHamm
npupoabl unu cdotorpadusmn noaen.

Haw mup no ngee pacTpoBbii. M ero 06b-
€KTbl TPYAHO NPEACTaBUTL B BEKTOPHOM,

TO €CTb MaTteMaTU4eCcKoM, NpeacTaBneHuu,
Kak aTo NpoucxoauT B cnyvae paboTsbl
C BEKTOPHbIMW M306paXeHusmu.

HepocTtaTtku

He moryT obecneuutb BbICOKYy TOY-
HOCTb nepeaadn rpagauuni UBeToB 1 no-
NYyTOHOB.

MacwTtabupoBaHue pacTtpoBoro u3obpa-
XKEHUA, MO NPUYMHE €ero AUCKPETHOCTY,
NpUBOAUT K MOTepe 4actu wHgopmauuu,
Bbl3blBaeT HeobpaTtuMble NoTepu KadecTsa
naobpaxeHus. [lpu nonbITKE U3MEHUTL
pa3smepbl pUCyHKa ero KOHTYpbl U LBeTone-
peaada 3aMeTHO uckakatotca. Kpome Toro,
pacTpoBble U3obpaxeHns 3aHUMaloT ropas-
Ao Donblle Mecta B nNamsaATy KOMMNbloTepa
B CPaBHEHWW C BEKTOPHBLIMMU.

Mpumepsl
COOTBETCTBYHOLMX

rpacpuyeckux

penakTropos

[Ons obpaboTku BeKTOpHOW rpadurku
MCMoNbL3YTCA BEKTOpHbIE rpacduyeckue
pefakTopbl, Hanpumep, Takue - Kak,
CorelDraw, Adobe lllustrator, MS Draw.

paduyeckue pegakrTopsl, paboTarowme c
pacTtpoBbiM  u3o6paxeHuem: PhotoPaint,
PhotoShop, PhotoFinish, Picture Man, Paint
n ap.

WHPOPMATHRA
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TekcToBbIE PpenakTopbl, TEKCTOBLIE NpoLUecCopbI
U UX OCHOBHLIe BO3MOXHOCTHU

TekcToBble pegakTopbkl (Npoueccopbkl) NpeAHa3HavyeHbl ANA CO3AAaHUsA, pefaKTUPOBaHWUS,
cdopMaTMpOBaHUsi, COXpPaHeHUss BO BHEWHeW NamsATM U MnevyaT TeKCTOBbLIX AOKYMEHTOB.
O6bIYHO TEKCTOBLIMM peaaKTopamMu NPUHATO Ha3biBaTk NPOrpPamMMbl, BLIMNOMHAKLWMUE NPOCTenIVe
onepauun no peaakTupoBaHUIO TEKCTa, @ npoueccopamMm — nporpammel, oGnagaiowme paclumpeH-
HLIMW MO CPABHEHUIO C peaakTopaMu BO3MOXHOCTAMM NSt KOMNLIOTEPHOM 06paboTku TekcTa.

OcHoBHble PYHKLMK TEKCTOBBLIX NPOLECCOPOB:

4 co3faHue JOKYMEHTOB,

4 pefaKkTupoBaHue [OKYMEHTOB: nepemMellieHne no TEeKCTY, BCTaBKa 1 3aMeHa CUMBOJSIOB,
ygoaneHue, nepemMelleHue, KonmpoBaHue, NMoUCK 1 3ameHa (hparMeHTOB TeKCTa, OTMeHa KomaHAa,
BCTaBKa (hparMeHTOB APYrnX AOKYMEHTOB UMY LiEnbIX AOKYMEHTOB U T. A.;

¢ CoxpaHeHue JOKYMEHTOB BO BHELHEN NamATK (Ha AWUCKax) U YTeHUe 13 BHeLUHeN NaMaTu B
onepaTuBHYHo;

¢ cbopmaTupoBaHue JOKYMEHTOB, T. €. BbiNONHEeHWe npeobpa3soBaHnii, N3MeHsIIoLWUX hopmy
(BHELWHWI BUA) AOKYMEHTA: OchopMIeHne OTAENbHBIX CUMBOMOB K ab3aues, cTpaHul, AOKYyMeHTa
B LENOM — U3MEHEHWe ONUHbI CTPOKK, MEXCTPOYHOIrO pacCcToAHUSA, BbipaBHUBaHUSA TEKCTa,
n3MeHeHue WwpudTa, ero pasmepa, NpUMeEHeHUe pasnnyHoro HavyepTaHua WpU@ToB U T. 4.,

€ nevyatb JOKYMEHTOB (UMK UX HEKOTOPOW YacTu);

¢ aBToMaTUYecKkoe cocTaBneHve ornaeneHui u ykasatenei B JOKYMEHTE;

¢ cosfiaHve u hopMaTUpoBaHue Tabnuu;

¢ BHeJpeHve B JOKYMEHT PUCYHKOB, hopMyn v Ap.;

¢ NpoBepKa NyHKTyauuu u opdgorpaduu.

O6bIYHO TEKCTOBbIE NPOLECCOopbLI NpeaycMaTpuBaloT
OBe OCHOBHbIE Onepauum u3MeHeHUs popmaTta AOKyMeHTa:

¢ hopmaTupoBaHue NPOM3BONbLHOW NOcneaoBaTENLHOCTU CUMBOMOB (OT 0gHOro Ao nboro
KONM4YecTBa, Yalle BCero ata nocnenoBaTenbHOCTb NPeABapuTENbHO BbiAENAeTcs);

¢ cbopmaTtupoBaHue ab3aues.
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OCHOBHbI€ 3NeMeHThl TEKCTOBOTIO AOKYMeHTa:

cnyxebHbIMU CUMBOSAMMU;

A0NYyCKakTCA NyCcTble abzaubl;

BbICTPOEHa Uepapxus CTPYKTYPHbIX pa3aenos.

4 CYMBOMN — MUHUManbHas eAnHULA TEKCTOBOW MHGOpMaLMu;
4 CNnoBO — NPOU3BOJSibHaA NOCNeaoBaTeNbHOCTb 6){KB 1 undp, orpaHMyeHHas ¢ AByX CTOPOH

# CTpOKa — NPOU3BOSbHAS NOCNeA0BaTENBHOCTL CUMBOSIOB MEXAY NEeBOI 1 NpaBoil rpaHuamu ab3aua;
# NpeanoXxeHue — NPoU3BObHAA NOCMeA0BaTeNLHOCTL CMOB, 3aBepLUaloLLancsa TOYKON;
¢ ab3al — 4acTb TeKcTa, koTopas 3aBeplLuaeTcs cneumnanbHbLIM CUMBOMOM KoHUa ab3ala, npu 3Tom

@ CTpaHuLYy COCTaBnsioT CTPOKU 1 ab3alibl, Tabnuubl U BHeApeHHbIe B AOKYMEHT 06beKTbI;
¢ Havbonee KpynHoM eanHuUEl aBnaeTcs COBCTBEHHO JOKYMEHT, rae BCe COCTaBMsoLue ero
ab3aubl onpeaeneHHbIM 06pa3oM CTPYKTYPUpPOBaHbl, CHaGXeHbI NPy HeoBXOAMMOCTU 3arofioBkamm,

Mpun bopmaTupoBaHUN CUMBOSIOB
MOXHO U3MEHUTL:

" Mpu chbopmaTupoBaHum ab3aues
MOXHO M3MEeHWUTL:

¢ Wwpudr;

¢ HayepTaHue wpugTa (NoNyKMpHLIN, KypcuBs,
NoAYEepPKHYTLIA);

4 pasmep WpudTa;

4 MEeXCUMBOJSIbHbIN UHTEPBA;

€ NMPUMEHUTL K CMMBONam ahdeKTbl (HUKHWIA,
BEPXHUWA UHAEKC, Manble CTPOYHble ByKBbI U T. A.)

4 cnocob BbipaBHMBaHWA CTPOK ab3aua (Bneso,
BNPaBo, NO LUEHTPY, NO WHUPUHE);

€ OTCTYN B KpacHon cTtpoke abaaua;

¢ LWWPUHY 1 nosoxeHue ab3aua Ha cTpaHuLue
MEXCTPOYHOE PaCCTOAHWNE 1 PACCTOAHMUE MEXAY
coceaHummu absauamu;

4 co3fnaTth cneuvansHele absaubl (Mapkupo-
BaHHbIE UMK HYMEPOBaHHbLIE CNUCKUA U T. A.).

B coBpemeHHbIX pegakTopax peanusoBaH MexaHuam BcTpameaHus U BHeaperus obwektos OLE
(Object Linking Embedding), 4T0 no3eonsieT Konupoeatk U BCTaBNATL 06bEKThI U3 OAHOI0 NpUno-
XeHus B gpyroe. Hanpumep, B TEKCTOBLIN JOKYMEHT MOXHO BCTPOUTL L306paxeHus, aHumMauyuro, 38yK
u Oaxke sudeohpacmeHms! U Takum o0bpa3om 13 0BbIMHOMO AOKYMEHTA MoNyYuTs MyNbTUMEONAHBINA.

OB6bI4HO B COCTaB TEKCTOBLIX NMPOLECCOPOB BKMHOYAKTCA cneuuarnbHble NporpaMMHbIe MOgyny,
KOTOpbIE CryXaT Ans NpoBepkn opghozpaghuu u cuHmakcuca. Takue CUCTeMbl COAepXKaT crioBapu
¥ rpammaTUyYeckKue npasBuna s HECKOMbKUX A3LIKOB, YTO MO3BOMSET UCTPaBATL OLNGKM B MHO-
rosiabl4HbIX AOKyMeHTax. Kpome Toro, B vx coctase, Kak npaewuso, ecTb OyHKUWS ABTO3amMeHa, Ko-
| Topasi aBTOMaTUYeCcKu ucnpasnsaeT Hanboree 4acTo BCTpeYvaloLLmMecs onedvartky.

WHPOPMATHRA
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OneKTpoHHbIe Tabnuubl

3nekTpoHHble Tabnuubl (TabnuyHbie Npoueccopbl) — 3T0 Nnporpamma 06paboTkM YMCNOoBbLIX
AaHHbIX, NpeacTaBneHHblX B BUAe Taﬁnnu.

OnekTpoHHaa Tabnuua No3BonseT XpaHuTe B TabnuyHoi doopme Bonbluoe KONMYECTBO UCXOOHbIX
[AaHHbIX, pe3ynsTaToB, a Takke CBA3el Mexay HUMKU (MaTemMaTuyeckux Unm fnormyecknx COoTHO-
LweHuin). MNMpu M3MeHeHUn UCXOAHbIX AaHHbIX BCe pedyrbTaThl aBTOMaTUYECKM NEPecHUTLIBAIOTCS.

Pabou4ee none aneKTPoOHHON Tabnuubl
COCTOMT U3 CTONGLOB U CTPOK.
3aronoBku ctonbuoe 06bI4MHO 0603HAYaKTCA
BGykBamu naTuHcKoro andasuta (coveTaHuamMmu
oyks): A, G, AB, ..., 2 3arofnoBKN CTPOK —

yucnamu: 1, 16, 278, ...

Ha mecte nepeceyeHns ctonbua n CTpoku
Tabnuusl obpasyeTca aveika. 3T0O MUHUMATbHBbIL
3NEeMEeHT 3NeKTPOHHOW Tabnuubl, Haa KOTOPLIM
MOXHO BbINOMNHATE T€ UMW MHblEe onepaunn.

(RN R

Kaxxgas aveinka Tabnuusl UMeeT CBOW COBCTBEHHbIV aapec. Agpec S4eliku 3NeKTpoHHOoN Tab-
nuubl COCTOUT U3 3arofioBka ctonbua u Homepa cTpoku, Hanpumep: Al, F123, D7
(Hanpumep, B NpeacTaBrneHHo Tabnuue agpec BbiaeneHHon suenkn — D 2).

HAyelika, Hag coAepXXUMbIM KOTOPOW NMPOU3BOANATCS Kakue-To AeNCTBUS, BblAENSIeTCA paMKon
W Ha3blBaeTCsl aKkTUBHOM.

SﬂeKTpOHHbIe TaﬁJ'IIALl,bI NO3BONAKT paﬁOTaTb C TpeEMA OCHOBHbLIMW TUNaM¥ OaHHbLIX. YACIAMMW,
TeKcTamu u popmynammu.
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B dhopmynax moryT ucnonb3oBartbca MMEHa a4eek (Cebifnikn Ha agpeca sveek). CylecTByloT ABa
OCHOBHbIX TUMNA CCbINOK, OTHOCUTENbHbIE U abconTHbie. Pasnuyna MeXY HUMW NPOABIAKTCAH
npy KONUpoBaHUM hopMYyrbl U3 aKTUBHOW SYEKU B APYryHO AYENKY.

OTHOCUTENLHAA CCbinKa AGcontoTHasa ccbinka
VicnonbayeTtcs Ans ykasaHus aapeca sveu- Wcnonb3yeTtcs B Tex crniyyasx, Korga Heobxo-
KW, BbIYUCIIAEMOro OTHOCUTENBbHO AYENKN, AUMO, 4YTOBLI NPK U3MEHEHUWN MECTONONOXKEHUS
B KOTOpOW HaxoauTcsi hopmyna. Mpu nepe- chopmynbl agpec a4eek, UCNonb3yembix
MELLEHNW UK KONPOBaHUK, BCTABKE UK B chopmyne, He naMmeHsncs. B abcontoTHbIX

yAaneHun cTpoku (ctonbua) OTHOCUTENbHBIE | cobinkax nepes HEM3MEHAEMbIM 3HaUYEHneM
CChIfIKKU aBToMaTu4ecku obHOBNAKTCA B 3aBK- agpeca f4enku CTaBuTCs 3Hak gonnapa (Hanpu_
CUMOCTY OT HOBOIO NOMNOXEHUA (hOPMYnbI. mep, $F$1).

B cuny aToro coxpaHsieTca npasuibHOCTb
pacyeToB npu NKBLIX YKa3aHHLIX BbIlwe Aeil-
CTBUSIX HAA A4verkamu, coaepxawimmm dop-
Mynbl. OTHOCUTENbHbLIE CCLINKA UMEIOT Chne-
ayowmin eua: D1, BY.

an N3MEHEHUN UCXOAHBbIX 3HAaYEHUI, BXOAALWMX B cbopmyny, pe3ynbTaTt nepec4nTbiBaeTCH
aBTOMaTU4YeCcKu.

OneKTpoHHbIe Tabnuubl NO3BONSAIOT:
¢ BbINOMHATL COPTMPOBKY AAHHbLIX MO BO3pacTaHWio unn ybbiBaHWIO; a Takke COPTMPOBaTb
AaHHble N0 Heckonbkum crtonbuam, npu 3tom MoOxeT ObiTb 3agaHa nocnegosBaTenbHOCTb
COPTUPOBKW CTONBLIOB;
¢ OCYLLIECTBNATH MOUCK [AaHHbIX B COOTBETCTBUU C YKA3aHHbIMU YCIOBUSIMUW, KOTOPbIE MPUHATO
HasblBaTb hunbTpamu; GUNbLTPbLI 384aKTCA C MOMOLLLIO YCNoBUiA noucka (bonblue, MeHblue,
pPaBHO M T. A.) W 3HAYEeHWW; B pesynbTate noucka OyayT HaWgeHbl Te SAYeWku, B KOTOPbIX
coaepXatcs AaHHble, yAOBNETBOPAOLUMUE 3aAaHHOMY (DUNLTPY;
¢ NpeacrasnATb YMCNOBbIE AaHHbIE B HArMSAHOM BUAE C NOMOLLBIO rpadOvKoB M Anarpamm.
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Ba3bl AaHHbLIX U CUCTEMbI yripaBneHusa 6azamMm AaHHbIX

Ba3a gaHHbIX — 3TO COBOKYNHOCTL OnpeaeneHHbiM 06pa3om opraHn3oBaHHOW MHopMaLUK,
No3BONSAIOLWANA YNOPAA0YEHHO XPaHWUTb AaHHbIE O rpynne 06bLeKToB, 06nagaLmMx 0ANHAKOBbIM
HabopoM CBOWCTB.

Basamu AaHHbIX ABNSIOTCS, HaNnpUMep, pasnuyHble CpaBoYHUKK, SHLMKNONeAWW, KaTanoru
BrbnuoTek, KapToTEKU KAAPOBOro COCTaBa YYPEXAEHUA 1 T. M.

[na co3gaHua 6a3 gaHHbIX, a TaKKe BLINOMHEHUS onepauyu Noucka U COpTUPOBKKU AaHHLIX
npeaHasHaveHb! creumansHble NporpamMmmbl — cUcTeMel ynpaeneHus 6azamu gaHHsix (CYBO).
Cuctema ynpaeneHus 6a3oit gaHHbIX no3sonseT obpabaTeieate obpalleHns k 6ase gaHHbIX,
nocTynatoLue oT NpuknNagHbIX Nporpamm KOHeYHbIX nofb3osBaTenei.

CoBpemeHHasi cucTema yrnpasneHus 6asaMu paHHbIX
BbIMONHAET cnegytowmne pyHKUnuM:

v' Beoa uxdopmauum B 6a3y AaHHbIX U 0BecneyeHne ee NnorMyeckoro KOHTpons.
v" BO3MOXXHOCTb MUCMnpasneHns niopmawum.

v YpaneHnve yctapesLuei nHcopmaumu.

v KOHTPOnb HENPOTUBOPEYNBOCTU [AaHHbIX.

v’ 3aliuTa AaHHbIX OT paspyLUeHus.

v' Mouck nHdopmauun ¢ 3agaHHbIMKU CBOWCTBAMM.

v' ABTOMaTUYECKOE YNopsaounBaHme nHopmaunm B COOTBETCTBUM C OnpeaeneHHbLIMMI
TpeboBaHusaMu.

v OBecneyeHne KonnekTMBHOro AOCTyna K AaHHbIM HECKOMbKUX NoNb3oBaTenein 0AHOBPEMEHHO.

v’ 3awmTa oT HecaHKLUMOHMPOBAHHOIO AOCTYNa K AaHHBIM.




WHbopmaumsa B 6asax AaHHbIX XPaHUTCA B YNOPSAOYEHHOM BUAE.
CyLiecTByeT HECKOMNbKO PasnuyHbIX TMNOB 0a3 AaHHbIX: uepapxuMyeckue, ceTeBble U TabnuuHbie.

WNepapxuyeckue 6asbl AaHHbIX rpacuyeckn MoryT
ObITb NpeacTaBneHbl Kak AepeBo, cocToslee U3 06b-
€KTOB pasfnuyHbiX ypoBHEW. BepxHuiA ypoBEHbL 3aHUMa-
eT oaAuH 06BLEKT, BTOPON — 06 BEKTLI BTOPOTO YPOBHS
u T. 4. Mexay o6bekraMmu CyLecTBYIOT CBSA3M, Kaxabii
0DBEKT MOXET BKNOYATh B cebA HECKONbKO ODBEKTOB
6onee HU3KOro ypoBHSA. Wepapxuyeckon Hasoi gaHHbIX
asnsaetca Katanor nanok Windows.

Wepapxuyeckasn

CeTteBasa 6asa gaHHbLIX OTNMYAETCH OT uepapxuye-
CKOW Tem, YTO B HEW KaObli ANEeMeHT BhbILWEeCToALlero
YPOBHSI MOXeT 6bITb CBA3aH OAHOBPEMEHHO C NOBLIMMU
aneMeHTamu crnegyluwero ypoBHs. Boobiue, Ha cBsau
mexay obbekTamu B ceTeBbIX MOAENsAX He HaknagblBa-
eTCA HUKaKuX orpaHudeHuin. CeTteBon 6a30M AaHHbIX
daktuyeckn aensetca BcemupHasa nayTtuHa rnobasns-
HOWM KoMNbloTEPHON ceTu HTepHeT. 'Mnepcchbinkm ces-
3blBalOT Mexay coboi COTHU MUITIMOHOB AOKYMEHTOB B
e[VHYI0 pacnpeaeneHHy ceTeByk Hasy AaHHbIX.

CeTeras

TabnuyHas (unu pensunoHHas) 6asa AaHHbIX coaep-
XWUT NnepeyeHb 0OBEKTOB OHOro TUNa, T. €. 0ObLEKTOB C
oauHakoBbiM Habopom ceolcTB. Takyio 6asy [AaHHbIX
yaobHO npeacTaenATe B BUMAE ABYMEPHON Tabnuubl
(a Yale — HeCKOMbBKMX CBA3AHHbIX Mexay cobol Tabnuu).

Tabnu4yHas
(pensiunoHHasn)
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TabnuyHas (pensiunoHHasa 6a3a AaHHbIX)

TabnuyHas (Mnu pensunoHHas) 6a3a gaHHbIX COOEPXKUT NepevyeHb OGHLEKTOB OJHOrO TMNA,
T. €. 00bEeKTOB C 0AMHaKOBbIM HaboOpoM cBOMCTB. Takyto 6asy AaHHbIX yaobHo npeacrtae-
NATL B BUAE ABYMepHoN Tabnuupl (a Yalle — HECKOMNbKUX CBA3aHHbIX Mexay cobol Tabnuu).

Ctonbubl Takon Tabnuubl Ha3bIBAKOT NONAMMW; KXKA0E NOMe XapakTepuayeTcss CBOUM MMEHEM
(Ha3BaHMeM COOTBETCTBYHOLLErNO CBOWMCTBA) M TUMOM AaHHbIX, OTPAXaLWNX 3HAYEHWUA JaHHOro CBOW-
ctea. pu atom kaxgoe none obnagaeT onpeaeneHHsiM Habopom CBOMCTE (pa3amep, hopmart 1 ap. ).

Ctpoku Tabnuubl ABNAOTCA 3anucamm 06 06bekTe; 9Th 3anucu pasbuTsl Ha nons ctonéuamm
Tabnuuel. 3anuck 6a3bl AaHHBIX COASPKUT HAbOp 3HaYEeHWIW pasnUYHbIX CBOMCTB ObbeKTa.

B kaxxgon Tabnuue gomKHO BkIThk NO KpalHEW Mepe 04HO KnioveBoe none, Coaepumoe
KOTOPOro YHWKanbHO Ans nboit 3annucu B 3Toi Tabnuue. 3Ha4yeHus KNYeBoro nons 0AHO3Ha4YHO
ONpefensaiT Kaxay 3anuck B Tabnuue. Yacto B KaYecTBe KINYeBoro nosns ucnonb3yercs none,
cogepxallee TMn gaHHbiX CYeTYmK.

B PensAUMOHHbIX 6asax AaHHbIX UCNOMNb3YeTCHA crneayroune OCHOBHbIE TUMNbI nonemu:

Twun nons OnucaHue

c uenble 4YMcna, KOTOpbkle 3adakTCd aBTOMaTtWU4eCKu npu BeBoAde 3anucen U He
e MOryT OblTb M3MEHEHbI Nofb3oBaTenem

Yucnoaoil 3TOT TUN MMEKT NOoNA, 3Ha4eHUA KOTOPbIX MOTYT BbITb TONLKO YUCNAMMK

CUMBO/ILHLIL | TAKOW TUMN MMEIOT NOMS, B KOTOPLIX XPaHATCA CMMBOJIbHbBIE NOCNEeA0BaTENsHOCTH
(mekcmoesiii) (cnoea, TEKCTHI, KOAb! U Np.), cogepxatuue oo 255 cumeornos

Lamalepems | AaTa 1 Bpems

Jlocuyeckuli | 3Ha4eHus Mcmura nnm Jloxs (nnu «[a»/«HeT»)
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OT TMNa BeNUYuMHbI 3aBUCAT Te AeNCTBUA, KOTOPbLIE MOXHO C HeW MPOU3BOOUTD.
Hanpumep, ¢ YMCroBbIMW BENUHUHAMU MOXKHO BbINOMHATL apudMeTUyeckme onepauuu,

a C CMMBOIbHbIMW W NOTMYECKMMUW — HENb3A.

Mep NMYHOro gena, Kknacc, gata poXaeHus.

Mpumep TabnuyHon 6a3bl AAHHLIX
Basa gaHHbIX «Y4yawmecsay npeacrasnser cobon nepevyeHb OOBLEKTOB (YYEHUKOB), Kaxabld 13
KOTOPbIX UMeeT hamunuo, MMsa, 0TYeCTBO. B KadyecTBe xapakTepucTuk (CBOWCTB) BbICTYNaET HO-

Ne nuyHoeo dena | Knacc | ®amunus Nms Omyvecmeo Lama pox0eHus
K-25 8«O» KysHeuoB AnekcaHgp | Bnagumuposuy 13.10.84
M-20 9«bB» [Mpoxopoe PomaH Anekceesuy 23.05.85
n-12 8«a» NeoHoe BukTop AnekcaHapoBuy 07.12.84
Y-17 8«b» | Ychumuesa Hartanes AHOpeeBHa 24.08.84
M-33 10«a» | MoposoBa TaTtbsHa CepreeBHa 24.06.84
®-13 9«6» | ®depoposa Enena CTraHncnaeoBHa 01.11.85
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NokanbHble U rnobanbHble KOMNbLIOTEPHLIE CETU

Moa KOMNLIOTEPHOW CETLIO MOHMMAKT CUCTEMY pacrnpedesieHHbIX Ha TeppPUTOpPMM anna-
paTHbIX, NPOrpamMmMHbIX U MH(POPMaLIMOHHLIX pecypcoB (cpeacTB BBoAa/BbIBOAA, XpaHe-
HUA 1 06paboTkn MHhopmaLum), CBA3aHHLIX MeXay cobon KaHanamum nepeaayv AaHHbIX.

Mpu aTom oBecnevmBaeTcs COBMECTHbIA JOCTYN norb3oBatenei kK uHchopmauum (6asam aaHHbIX,
AOKYMEHTaM W T. A1.) U pecypcam (KecTkue AMUCKU, NpuHTepsbl, HakonuTtenu CD-ROM, moagembl,
BbIXof B rnobanbsHyto cetb U T. A.).

Mo TeppuTOpUanNsHOMY NPU3HAKY CETU AeNsT Ha NoKanbHbIe, pernoHanbHble U rnodansHele.

NokanbHble

PernoHanbHble

MobanbHble

NokanbHble ceTn oxsaTbiBa-
0T pecypchl, pacnonoXeHHbIe
Heganeko gpyr ot gpyra (Yawe
BCEr0 3TO COCEAHUE 3AaHus U
npuneratowas kK HUM TEppUTO-
pysi — HanpumMep, fokanbHas
CeTb LUKONbI, BY3a, KOMMbHO-
TepHoro kny6a u T. A.).

INokaneHble ceTn npegocTas-
NAT NONb3oBaTeNAM BO3MOX-
HOCTb He TOMbKo BbICTporo
obmeHa nHdopmauuein, Ho U
COBMECTHOI paboTbl Ha NPWH-
Tepax v apyrux nepudepuii-
HbIX YCTPOWCTBaxX U aaxe of-
HOoBpeMeHHoW 0bpaboTkun ao-
KYMEHTOB.

PervoHanbsHble ceTu oxBaTbl-
BalKoOT ropon, panoH, obnacTb,
HebBonbluyo pecnybnuky. Hor-
[a BblAensT KopnopaTuBHbIe
CeTW, rae BaXHO 3alnTUTb UH-
chopmauuto OT HECAHKLMOHUPO-
BaHHOro gocTyna (Hanpumep,
ceTb MuHucTepcTBa 060POHbI,
6aHkoBckne cetu 1 T. n.). Kop-
nopaTtusHas ceTb MOXeT obbe-
AVHATL ThICAYU U ASCATKN Thi-
CS14 KOMNbIOTEPOB, pasmeLleH-
HbIX B PasfU4YHbIX CTpaHax
1 ropopax (B ka4yectse npumepa
MOXHO NPWBECTU CEeTb KOPMo-
pauuu Microsoft).

[MobanbHble ceTn oxBaTbl-
BalOT BCIO CTPaHY, HECKOMBLKO
CTPaH U Lenble KOHTUHEHTBI.
Ha cerogHsawHui geHs B Mupe
Hac4yuTbiBaeTcsa 6onee 200
rnobansHbIX ceTei. M3 Hux
Hanbonee N3BECTHOM KU CaMOn
NonynapHoOWl SBNSETCA CeTb
WuTepHeT. B HacTosLee Bpe-
M$l Ha JecaATKax MUTTMOHOB
KOMMNbIOTEPOB, NOAKMIYEHHbIX
K MHTepHeTy, XpaHuTcs rpo-
MagHbii 06bem nHopmauum
(COTHM MUNNMOHOB hanoB.,
JOKYMEHTOB U T. A.) U COTHU
MUIINIMOHOB NMoAeN Nonb3yT-
Csl UHPOPMALIMOHHBLIMU yCIy-
ramu rnobansHoin ceTu.




487

Mpy KOHCTPYMPOBaAHUM NOKaNbLHbLIX CETEW UCNONbL3YIOT crneaytolmne Buabl kabenen:
— BUTas napa; CKopocTb nepeaavun nidopmauyum ao 100 Méut/c Ha paccTtosHue go 90 m;
— KoaKcuanbHbIM Kabenb; no3BongeT nepegaeaTh MHopmauuio Ha pacctosHue o 2000 m co

ckopocTbto 2—44 MbéurT/c;
— BOJIOKOHHO-OMTUYECKUN Kabenb; rno3sonseTt nepefaBaTb UHMOPMAaUUIO HA paccTosiHue [0

10 000 m co ckopocTthio go 100 Mout/c.

[Ona paboTkl B rnmobanbHON ceT NonbL3oBaTesniio HeobXo4MMO UMETL COOTBETCTBYIOLLEE
annaparHoe u nporpaMmMHoe obecneveHve.
MporpammMHoe obecneyeHre MOXHO pa3fdenuTb Ha ABa Knacca:
v nporpamMmMbI-CepBepbl, KOTOPbIE pasMeLLalTcs Ha y3ne ceTu,
0BCnyKMBaOLLEM KOMMNBLIOTEP NOMb3oBaTens;

v/ NporpaMMbI-KNUeHTLI, PasMellieHHble Ha KOMMbIOTEPe NOMb30BATENs W NOMb3YOLLMECS
ycnyramu cepsepa.
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UHdopmaumoHHble cepBucekl cetn MHTepHer

SHEI(TPOHHEH noyrta

Cawmbili nonynsipHelil cepeuc VHTepHeTa, ABNSeTCA UCTOPUYECKU NEPBON MHDOpMaLU-
OHHOM YCNYroii KOMNbIOTEPHBIX CeTel U He Tﬁe%ye:r 0653aTensHOro HaNMYKUs BbICOKO-
CKOPOCTHbIX U Ka4YeCTBEHHbIX NMHUIA cBa3n. JTioBon nonb3oBartens MHTepHeTa MoxXeT
Nnony4uTb CBOM «MOYTOBbIN ALKUK» HA OAHOM U3 NOYTOBbIX cepBepoB MHTepHeTa
(o6bI4HO Ha NOYTOBOM cCepBepe NpoBanaepa), B KOTOPOM OyayT XpaHUTLCA nepe-
JaBaeMble U Nnosy4yaemMbie 3M1eKTPOHHbIe NUCbMa. INEKTPOHHOE NUCLMO NpPeacTas-
naet coboi 06bIMHbIN TEKCT, AONOMHEHHLIA HEKOTOPOW cnyxebHol uHdopmauuein. K nuck-
MY MOXET npunaraTbcs COnyTCTBYIOLLAA MHOpMaLMa B BUAE rpachuueckunx, 3BYKOBbIX
WK UHBIX daitnos. YTobbl OTNPaBUTL AMEKTPOHHOE NMCLMO, OTNPaBUTENb AOMKEH Noa-
knrounTbest K MHTepHeTy n nepenarth Ha CBOW NoYTOBLIN cepeep coobueHue. MNoyToBsIi
cepBep cpasy e OTNpasuT 3TO NUCbMO Yepes CUCTEMY MOYTOBLIX cepBepoB VIHTEpHeT
Ha NoYTOBLIN CepBep nosnyyartens, U OHO NnonageT B ero NoYToBbl AWMK. OgHaKo nony-
yaTtenb Nosy4YnT NUCbMO TOSMBKO NOCHEe TOro, Kak COeAMHUTCA C IHTEPHETOM M «CKavaeT»
NOYTY U3 CBOETO MOYTOBOIO SILLMKA Ha COBCTBEHHbIN JTOKANbHbIA KOMMNBIOTED.

SneKTPOHHbLIe
[OCKN 06bABNe-

Hum (BBS)

MepBoHayansbHO 3TOT BUA CeTEeBOro 0bLIEHUA BO3HUK Kak cpeacTeo obmeHa nporpam-
MamK1 U TEXHWYECKOW MHopmauven mexay nporpammuctamu-niobutensamu. MNocrtenex-
Ho oTaenbHble BBS Havanu obbeguHsaTbesa. Hanbonee yaayHbiM BapuaHTOM Takoro
obbeaunHeHuns ctana cetb FidoNet, obMeH gaHHbIMKM B KOTOPOW NMPOU3BOAMICA MO Te-
necdoHHon ceTu. MNonb3oBaHue 3Tol ceTblo abcontoTHo BecnnartHo, T. K. He TpebyeT 06-
paLleHus K nocpefHukam — noctaslmkam ycnyr (nposangepam).

TenekoHepeHUUN

TenekoHpepeHUUa — 3TO OOMEH 3NeKTPOHHbIMW COODLIEHUAMM NO onpeaeneH-
Hou TemaTuke. Jlloboe coobleHue, oTnpaBneHHoe B TY UK UHYIO TeMy KOHepeHUuHn,
nonagaeT BCEM, KTO y4acTByeT B paboTe aToi TeMbl. Y4YacTHUK roTOBUT CBOM coobLue-
HWs1 NO TEM UNU UHBIM TEMaM, a 3aTeM COEMHAETCA C cepBepoM KoHhepeHUMn. KoMnb-
loTep nepegaeT HanucaHHble COODLLEHUS (ECn OHM, KOHEYHO, eCTb) U NpUHUMaeT BCe
HOBOE, YTO MOSABUNOCL NO MHTEpPecylMM aboHeHTa Temam. B ViHTepHeTe cywecTByroT
JEeCATKW ThICAY KOHEepeHUWIA Unu rpynn HoBocTer (News), Kakaas U3 KOTOPbIX MOCBsi-
LweHa obeyaeHuo Kakoi-nnbo npobnembl: 06pa3oBaHUio, UCKYCCTBY, NporpaMMupoBa-
Huo, BusHecy u 1. A. NTiwbol KoHdepeHUMU BbIOEnseTcs CBOM NOYTOBLIN SILLUK HA
cepBepax WHTepHeTa, noagepxuBarowmx pabory atom TenekoHdepeHuuun. NpuH-
uMn paboTbl B TENEKOH(EepPEHUMSAX Mano Yem oTnm4aeTcs oT NpuHUMna paboTbl ¢ anek-
TPOHHOW noyTol. MNonb3oBaTenb UMEET BO3MOXHOCTb MOCHLINATh CBOU COOBLLIEHUS B
Ny TenekoHepeHUMo 1 YUTaTb COOBLLEHWS, NOCNAHHbLIE APYIMMW YH4aCTHUKAMM.
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®annoBble apxXmBbl

MporpammHoe obecneveHne, pa3vellaeMoe Ha Takux cepBepax, MOXHO pa3aenuTb Ha
ABe Donblune rpynnbl: cBOGOAHO pacnpocTpaHAemoe nporpaMmmHoe obecne4veHue
freeware n ycnoeHo GecnnatHoe nporpammHoe obecneyeHue shareware. MHorve
Npon3BOAUTENMN NPOrpaMMHOro obecnevyeHns n KOMNbIoTEPHOro obopyaoBaHUS 3auH-
TepecoBaHbl B LWWMPOKOM GecnnaTHOM pacnpocTpaHeHuuM nporpaMmmHoro obecnevde-
HuA. K TakuMm nporpaMMHbIM CpefCcTBaM MOXHO OTHECTU HOBble HepopaboTaHHble
(beTa) Bepcuun nporpaMmHbIX NPOAYKTOB, ApaiBepbl K HOBbIM YCTPOWCTBAM WNWU yryy-
LWEeHHbIe ApaiiBepbl K yKe CylecTBylowmuM 1 T. 4. B peknamHbIX uensx Ha daitnosbix
cepeepax MpMbl 4acTo pa3MmeLLaloT Takke ycrnoBHo BecnnaTHoe nporpaMmHoe obec-
neyeHve (nporpammbl C OrpaHNYeHHbIM CPOKOM AEWCTBUA WKW NPOrpamMmbl C OrpaHu-
YEHHbIMW PYHKLWOHANbHbLIMA BO3MOXHOCTAMMK). [ina paboTkl ¢ cepBepamu annoBbix
apxvBOB MOXHO MCNonb3oBaTh Gpaysepbl, ofHako yaobHee Monb3oBaThes cneuvans-
HbIMW NporpaMmMamMu, KOTOpbIe Ha3blBaKTCH MeHeaXepamu 3arpy3ku cannos.

310 Haubonee pacnpocTtpaHeHHas cnyxba HTepHeTa B HacToswee epemsa. OHa no-
nyyuna HacToMbKO LUMPOKOE pacnpoCTpaHeHWe, YTO HauUMHaeT BMellaTs B cebs Bce oc-
TanbHble NepedncrneHHble Bbile cnyxbbl. Tak, ucnonbaya nporpamMmHoe obecneveHune
ana WWW, moxxHo nony4atb 4ocTyn K painoBbiM apxuBam, OTNPaBnsATL NOYTY, ydacT-
BOBaTb B KOHdepeHuusx u T. 4. OcHoBon BecemupHOA nayTMHbI ABNAETCA MPUHLMN
runepccbinok. B nwobom mecte Web-cTpaHuubl moxeT BbiTb NOCTaBneHa cCbinka Ha
APYIyo CTpaHuLy, CBA3AHHYKO MO CMbICNy € AaHHoW. NMpuyem cTtpaHuua, Ha KoTopylo Je-
NnaeTca CChinka, MOXeT HaX0AUTLCA HEe TOSLKO Ha AaHHOM KOMNbOTEPE, HO M Ha Nobom
OpyroM, B TOM 4ucne, pacnonoXeHHoOM Ha ApYroMm KoHue 3emHoro wapa. bnarogaps
Takon opraHusaumnmn B3amMHbIX CCbINOK BCe MaTepuarnsbl (hakTuyeckn obbeanHsaTCS B
enuHoe uenoe, obpasys, obpasHo roBops, BCEMUPHYIO MHPOPMALMOHHYIO nayTuHy. Ons
nyTewecTsus no Hen TpebyeTtcs cneuynansHoe nporpammHoe obecneyeHue, KoTopoe Ha-
3bIBAKT Opay3epom.

MouckoBklie

cepBsepa

OpHon n3 BaxHelunx 3agad pabotel ¢ uHopmaumen B cetu MIHTepHeT aBnseTcs ee
nouck. [Ins peweHns aTo 3agayn co3galoTest cneumansHele NOUCKOBLIE cepBepa, KOTo-
pble NPOCMaTpUBaIOT OrPOMHbIE 06BEMbI MHCPOPMAUMM U COCTaBNAT Basbl CCbINOK Ha
pa3smelleHHble B MHTepHeTe matepuansl. CywecTsyeT ABe pa3HOBMOAHOCTU MOUCKO-
BbIX CEpBEpPOB: NMOUCKOBLIE KaTtasliorn U NOUCKOBLIe yKazaTtenu. Cpean M3BECTHbIX
MOWCKOBLIX KaTanoroe MOXHO HaseaTb poccuitickuid List.ru un 3apybexHuin Yahoo!.
KpynHenwrMmn oTedecTBEHHBIMU NOUCKOBLIMU cucTeMamMu aenawTca Angeke, PamGnep
n AnopT. B 3apybexHon yactu Cetn Hanbonee nseectHsl Alta Vista, Lycos.
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KomMmnbroTepHble BUPYChI

KomnbroTepHbie BUPYChI — 3TO NPOrpamMmmMsbl, KOTOPbIE MOTYT «PasmMHOXaTbCA» (Co3aaBaTh
CBOM KOMUM) U CKPLITHO BHEAPSTH CBOW KONWUK B haiinbl, 3arpy304Hbie CeKTopa AVCKOB U1
AOKYMEHTbI. Mpy 3TOM KONMKM MOFYT COXPaHATL CNOCOBHOCTL AanbHENLWEro pacnpocTpaHeHus.
Bupyc MoxeT aonuceiBath cebsa Besae, rae OH UMEET LUAHC BbiMONMHUTLCS.

Mo cpege obuTaHUa BUPYChI MOXHO pasfaenuTs Ha
chainossble, 3arpy304Hble, MAaKPOBUPYChI U CETEBLIE.

dannoskie

®daiinoBbie BUPYCkI BHEOPAKOTCA B UCMONMHAEeMble (hainbl (nporpammet)
1 aKTUBU3UPYIOTCH MPU UX 3anycke.

Mocne 3anycka 3apaxeHHON NporpaMmMmel BUPYC HaxoauTCA B onepaTus-
HOWM NaMsATU KOMMbIOTEPA U MOXET 3apaxaTth gpyrue dannsi BNaoTs A0
MOMEHTa BbIKNMOYEHUA KOMMNbIOTEpa UMK nepesarpy3ku onepauuoHHOn
cucTeMbl.

[puy 3TOM MOTYT ObITh 3apaXeHbl Aaxe annbl JaHHbIX (HanpuMep, 3BYKOBbIE
unu rpacpuveckme). MoatoMmy He pekoMeHOyeTCa 3anycKaTh Ha BbiNONHeHue
hainbl, NoNy4YeHHbIE U3 COMHUTENBHOIO UCTOYHUKA U HEe NPOBEPEHHbIe Npe-
BApUTENbHO aHTUBMPYCHLIMW Nporpammamu.

3arpy3o4Hble

3arpy304Hble BUPYChl 3anUcbLIBalOT ceba B 3arpy304HbIi CEKTOP AUCKA.

Mpu 3arpy3ke onepauMoHHOW CUCTEMbI C 3apaXX€HHOro AUCKa BUPYChbI
BHEAPAIOTCA B ONEpaTUBHYIO NaMATbL KoMmnbioTepa. B panbHerwem 3a-
rpy304HbIN BUpYC BefeT cebsi Kak cpavnoBbin. Ytobbl 06esonacuts cebs
OT NoAoBHbLIX BUPYCOB, HE 3arpyKanTe onepaunoHHylo cuctemy ¢ rubkux auc-
KOB U ycTaHoBuTe Ha BIOS Bawero komnbloTepa 3awuTy oT U3MEHEHUI 3arpy-
304HOIO CekTopa.
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MakpoBupychl

MakpoBupycbl 3apaxaiT gannbl gokymeHtoB Word, 3neKTPOHHbIX
Tabnuy Excel.

MaxkpoBupycbl akTu4ecku sBNATCA MaKpokomMaHgamu (Makpocamu),
KoTOpble BCTpauBalwTca B AokyMeHT. locne 3arpy3kum 3apaXeHHOro po-
KyMeHTa B COOTBETCTBYHLiEE MPUNOXeHWe MaKpoBUPYCbl NMOCTOSAHHO
NPUCYTCTBYIOT B NaMsATU KOMMNbKOTEPA U MOTYT 3apaxaTtb Apyrue AOKy-
MeHTbI. Yrpo3a 3apaxeHusi NpekpaLlaeTcsi TONbKO NOCMe 3aKpbITUS MPUNOXKEHUS.
MpodmnakTuka 3apakeHus TakuMu BMPYCaMu COCTOMT B OTKase OT 3arpysku
MaKpOCOB, OHAKO TakumM 0Opa3oM Bbl OTKIKOUYUTE U MOME3Hble MaKpocChl, CO-
aepxawmecs B JOKYMEHTE.

CeTeBble

CeTeBble BUPYChI — 3TO BUPYChbl, PAcrpoCTPaHsoLWMecs 1 3apaxaoLme
KOMMbIOTEPbI NO KOMNLITEPHOW CETU.

3apaxeHue MOoXeT NPOU3OUTU U, HAMPUMEpP, NMPU NONYyYeHUN 3apaxKeHHbIX
cthannoe c cepBepoB (hannoBbix apxmBoB. CyLEeCcTBYOT U cneunduyeckme
BMPYCbl, KOTOPbIE PAcNpOCTPaHAOTCA Yepes ANEeKTPOHHYI noyty 1 WWW,
K HMM oOTHOCATCSH, Hanpumep, Tak HasblBaemble UHTepHeT-yepBu (Worm).
3Tn BUpPYCbl PacnpoCTPaHAKTCA BO BNOXEHHbIX B NOYTOBOE CoobLeHue
channax. Takue BUMPYCbl, KaK NpaBuio, akTMBU3MPYKOTCS N0 onpeaeneHHbIM
AartaMm u YHUHTOXaT q)aﬁl'lbl Ha OWCKax 3apaXeHHOro KomMmnekoTepa.

WHPOPMATHRA
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MpocdunakTuka 3apaxxeHnsi KOMNbLIOTEPHLIM BUPYCOM

OcHOBHLIE Npu3Hakn NnoABNeHWA B CUCTeMe BUpyca

— 3amegneHue paboTbl HEKOTOPLIX MPOTPaMM;

— yBenu4yeHve paamepoB ainnos (0COBEHHO BbINONHAEMbIX);

— NOSIBNEHWE HE CYLLECTBOBABLUUX PaHEe «CTpaHHbIX» hannos, ocobeHHo B katanore Windows

UNN KOPHEBOM,;

— yMeHbleHune obbema AOCTYNHON onepaTUBHON NaMATK;

— BHe3arnHo Bo3HuKawLwme pasHoobpasHele BUAEO U 3BYKOBLIE 3(PheKThI;

— 3aMeTHOEe CHWKeHUe ckopocTu paboTel B IHTEPHETE (BUPYC UMK TPOSIHEL, MOTYT nepeaasaTh
nHopMaunio no cetu);

— Xanobbl 0T Apy3ei (unu nposagepa) 0 TOM, YTO K HUM NPUXOAAT HEMNOHATHLIE NUCbMA;
BUpPYChI NOGAT pacckinate cebsa no novre;

— Ucye3HoBeHWe (halnos v KaTtanoroB UMy UCKaXXEHUe UX COAEepPXXUMOTO;

— HEBO3MOXHOCTb 3arpy3kv onepaLyuoHHOW CUCTEMBI;

— U3MEeHeHVe pasMepoB, AaThl ¥ BpemeHu mogudukauum annos,

— vyacrble 3aBucaHus u cbou B pabote komnbloTepa.
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O6wue pekomeHgauum
no npodunaxkTuke 3apaxeHnsa BUPyCoOMm

— [MpoBepsitTe Ha Hanuuue BUMPYCOB BCE NOCTYNawLWMe M3BHE AaHHble, B TOM 4Yucne 4epes
rmbkme U KOMNaKT-ANCKM, a Takke Nno NobbiM ceTam.

— Neproan4ecky NpoBepsanTe BCE XECTKWEe AMCKM Ballero KoMnbioTepa Ha Hanvu4ue BUpYCOB.

— CrapaitTech UCNONb30BaTh NMULIEH3NOHHBIE NPOrPaMMHbIE MPOYKTHI.

— He nyckainTe 3a cBO KOMNbIOTEP APY3eit C HEM3BECTHO OTKY/1a B3ABLUMMUCS «UrPYLLKAMMNY .

— Bceerpa 3awuuiainte ceou rubkue AMCKU OT 3anuci npu paboTe Ha Apyrux KOMnbiloTepax, ecnu
Ha HUX He ByaeT NPoV3BOAUTLCH 3anuck MHAoPMAaLMK.

— He ocraBnsiite B kapMaHe AUCcKoBOAa AN TMOKUX MarHUTHBIX IMCKOB [IUCKETY NpU BKIMKOYEHUA
UNu nepesarpyske KoMMbloTepa, YTOObI WUCKIHOUYUTL 3apaXeHue KOMNbioTepa 3arpy304HbLIMM
BUpYCaMM.

— PerynapHo o6HoBnsinTe BUPYCHYIO 6a3y CBOMX aHTUBUPYCHLIX Nporpamm.

MomuuTe!

lMpu 6opkbe c BUpycamu He CTOUT CTMpaThk Bce paiinbl Ballero KOMnbTEpa nogpsg.
Mpu 3TOM MOXHO yAanuUTb BaXKHbIE CUCTEMHBIE (hainbl, YTO NPUBEAET K HEBO3MOXXHOCTH
paboTkl Ha KOMNbLIOTEPE.
Ha aTom nocTpoeHo AenCTBUE «MCUXONOTMYECKUX» BUPYCOB, pacCYMTaHHbIX UMEHHO Ha TO,
YTO Nonb3oBaTerb CBOMMU pyKamMu paspyLUnT CUCTEMY.

Ans 3aWnTLl KOMNLIOTEPOB OT BUPYCOB CO3AAKOTCA CneuunansHblie aHTUBUPYCHBbIE
nporpammbl. OHU cnocoBHbI NGO 0BHapYXMTk BUPYC, NMBO 0BHapyKUTbL 1 06e3BpeauThL ero.
K Hanbonee nonynapHbIM aHTUBMPYCHBIM NPOrpamMmmam OTHOCATCH POCCUMCKME NPOrpammbl

Dr Web, ADinf, AVP u 3apyGexHbie Norton Antivirus, Dr/Solomon.

WHPOPMATHRA
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OcHOBHbIe cnocobbl 3awWmnTbl MHhopmauum
Ha NOKarbHOM KOMMbLIKOTEPE U B KOMMNLIOTEPHbLIX CETAX

Mop nHcpopmaLMOHHON 6e30MNaCHOCTLH MOHUMAETCH 3aLUVLLEHHOCTL MHChopMaumn oT
CnyyanHbIX Unu npegHamepeHHblX BO3AENCTBUIA €CTECTBEHHOIO UMM MCKYCCTBEHHOMO Xapakrepa,
YypeBaThblX HaHeceHUem yLuepﬁa Bnagensuam unuy nonk3oBatenam nmbopmaunm.

AcnekTbl MHhopMaumMoHHOW BezonacHoCcTU

t”//j-\b

[ocTtynHocTb LlenocTtHOCTE KoHdunaeHymansHoCTL
BO3MOXHOCTL 3@ pasymHoe 3alMLWEHHOCTb 3awuTta ot
BpeMs nony4unTb uHdopmaumu ot HEeCaHKLMOHUPOBAHHOrO
Tpebyemyto paspyLleHus K poctyna (Nnpo4TeHus)
NHOPMaLMOHHYIO yenyry HECaHKUWOHUPOBAHHOIO
niMmeHeHnsA

MoxHo BblAENUTbE Cneaywuine YpoBHU 3alUUTbI HHq)OpMauHHZ

AOCTYN K MHAOpMaUUKU 1 TEXHONOMMK NPeAoCTaBNaeTcs TONLKO ANs
MpepoTBpalyeHue %
nonb3oBaTenei, nosyYmMBLUMX JOCTYN OT CODCTBEHHMKA MHGOpMaLMn
O6HapyxeHue obecnevnBaeTca paHHee obHapyXeHue NpecTynneHuin n anoynoTpebneHui,
Aaxe ecrnv MexaHuambl 3aLUMThl NPy 3ToM Bbinu obonaeHsbl
OrpaHnueHme YMEHbLUAEeTCH pasmep NoTepb, ECAN NPECTYNNEHNE BCE-TaKM NPOU30LLIIO,
HECMOTPS Ha Mepbl MO NPeaoTBPaLLEHMI0 U 0BHaPYXeHWUIo
obecnevunBaeTcsa ahhekTMBHOE BOCCTAHOBMNEHWE MHDOPMaLKU NPW HanU4uu
BoccTaHoBneHue i tbopmaumm np
OOKYMEHTUPOBAHHBIX 1 MPOBEPEHHbIX NNAHOB N0 BOCCTAHOBIEHUIO
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[Ans o6ecnevyeHus GezonacHocTy npu pabote B UHTepHETe MOXHO cneuManbHbIM
obpazom HacTpouTb Bpay3ep. Hanpumep, Internet Explorer nossonseT pacnpenenste No
«30Ham BeszonacHocTu» nMbble hainel, KOTOPLIE Bbl MOXETE OTKPbLITh UNKW NOMYy4YnTh (OT dhainos

Ha Ballem KoMnbloTepe A0 dhaino. B HTepHeTe).

MmeeTtca 4 KaTeropuu 30H:

MecTHas 30Ha
BezonacHoCTH

30Ha
HaAeXHbIX Y3MoB

30Ha

OorpaHUYeHHbIX y2Nnoe

30Ha UHTepHeTa

CoaepxurT, Kak
npasuno, nbsie
aapeca y3rnos, pac-
MONOXEHHbIX B AaH-
HOI OpraHu3auuu.
Mo ymonyaHuo Ans
TaKoW 30Hbl HasHa-
YeH CpeaHuit ypo-
BEHb 3aLLUThI.

K Helt oTHocATCA yansl,
KOTOpPbIM Bbl JOBEPSETE
N C KOTOPbIX MOXHO 3a-
rpyxatb MHpopMaLumio 1
nporpammsl, He 6ecnoko-
AICb O BO3MOXHOM 10-
BpeXaeHun salmx cob-
CTBEHHbIX JaHHbIX Unn
KomnetoTepa. Mo ymon-
YaHWIO Ans 9TOW 30HbI
3almTa OTCyTCTBYET.

K HeWt oTHOCATCA y3-
Ibl, KOTOPBIM Bbl HE
faosepsieTe, cyMTas
Hebe3onacHbIM 3arpy-
XaTb C HUX UHOpMa-
LMIO UK 3anyckaTb

nporpammel. No ymon-

YyaHuio ANsA 3TOW 30HbI
Ha3Ha4YeH BbICOKMIA
YpPOBEHb 3aLlMUThl.

Kak npawuno, K
3TOW 30HE OTHOCUT-
cH BCce, YTO HE ume-
€T OTHOLUEeHWA K Ba-
LeMy KOMNbIOTEPY,
BHYTPEHHEW ceTu
Unu UHoW 3oHe. Mo
yMon4aHuo ans
3TOW 30HbI HA3HaYeH
BbICOKUI YpOBEHbL
3alnThbI.

Korpa Bbl puckyeTe cBoel 6e3onacHocTko, Internet Explorer moxeT npeaynpeauts Bac
06 aTom. Hanpumep, ecnu Bbl cobupaeTech nocnaTk Kakme-To CBOM AaHHble Ha HebeaonacHbIi
y3en, Internet Explorer nuasectut Bac, 4To aToT y3en He aBnaeTcs 6esonacHbIM.

Ecnu e y3en coobuiaet o ceoeit 6e3onacHoCTi, HO NPeAoCTaBNsAeT COMHUTENbLHbIE rapaHTuK,
Internet Explorer npegynpegut Bac 0 TOM, Y4TO AaHHbIN y3en MOXeT ObITb OMacHLIM.

WHPOPMATHRA
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Ha3HayeHue cnyXxeOHbIX KnaBuLL

Backspace Ypnanser cumBosl Crnesa oT Kypcopa.
Caps Lock BrniovaeT/BoIKmoYaeT pexxmm NponucHbIX Byks.
Ctrl, Alt CamocToATenbsLHOro ,D,?IFICTBHH He UMeIoT, ,E;eﬁcmyrm TOMBKO NPU COBMECTHOM
HaxaTum ¢ ByKBEHHOW UK ynpaBnstoLLen KNnaBuLLen.
Ctrl + End MepemewarT Kypcop B KOHeU AoKyMeHTa.
Ctrl + Home MepemelualoT Kypcop B Ha4ano AokymeHTa.
Delete YnanseTt cuMBOI cnpaea oOT Kypcopa. YaanseT Bce, YTo BbIAENEHO.
End MepemelLaeT Kypcop K KOHLYY CTPOKM.
Eitar Beoaut HabpaHHyo komanay v TekcT. B TeKcToBOM pefaktope nepeBoauT
KYpCOp Ha cnegyoLyto CTPoKy.
Esc OTmeHseT Tekyllee aenictene. ObecneymBaeT BbIXO U3 NPOrpamMmbl.
Home MepemelyaeT Kypcop B Ha4ano CTPOKU.
End MepemeluaeT Kypcop B KOHEL, CTPOKMW.
Insert BkniovaeT pexum BCTaBKM UK 3aMeHbl CUMBONa.
Nt Liek MepernoyaeT pexvmsl paboTel AONONHUTENBHOW KNaBuaTypsl (pexum BBoa
YUCEN, PEXUM YNpaBneHus).
Page Down lMepemelaeT Kypcop BHU3 HA BUPTYanbHYH CTPaHWLLY.
Page Up MepemelyaeT Kypcop BBEpX Ha BUPTYarnbHYIO CTPaHULLY.
Mpn ogHOBPEMEHHOM HaxaTuu ¢ BYKBEHHOIN KNaBULLIEN NO3BOMNAET Monyyats
Schift nponucHeie Bykebl. [pu 0AHOBPEMEHHOM HaXaTuu ¢ UMpPOBOI Knasuwwein —
CUMBOIbI.
Tab YcraHaBnuBaeT Kypcopa Ha onpeaeneHHyo no3uuuio B CTPOKe.
KypcopHeie M
oS e epemeLLaloT Kypcop Ha nosvuuio Breeo, BNpaeo, Ha CTPOKY BBEPX, BHU3.
Ctrl + kypcop- [MepemelyatoT Kypcop Ha ueroe CrioBo (CTperika Bfeso unv Bnpaso),

Hbie Knasuuwu

Ha uenbiin ab3ay, (cTpenka BBepx Unu BHU3).




