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Beepexnue

VeamaeMule cTaplieRIaccHHRH!

Bu yxe aHAeTe, 9T MHDODMATHKA — HAYYHAR AMCHHIINHA O
BAROHOMEDHOCTAX OPOTEHAHHMA HEH(OPMANMOHHRIX NOponeccoOR B pas-
JHYHRIX CPeIAX, A& TAKME 0 METOZAX H CPEJICTBAX HX ABTOMATH3AIIMH.
Meroast u cpegcTBa MHQOPMATHEH ¢ KaMawmMm gHéM Beé Gomsme mpo-
HHKAT B0 Bee chepsl HHIHEM M obaactn amanna. Hayaenne mrdop-
MATHKHM B IMKOJEe BAMHO He TOALKO [JAH TEX M3 BAC, KTO ILIAHHDYeT
CTATH CHENHAINCTOM, paspaGaThBAIOIIAM HOBLIE WHPOPMAIHOHHBIE
TEXHOJOTHH, He MEHEee BAKHO OHO M JUIH TeX, KT0 NJAHADYET CTATh
B Gyaymem HEHKOM HJIH MeINKOM, MCTOPHEOM WM (uiIogorom, py-
KOBOJMTENEM NPEJNPHATHA HAN NMOJMTHKOM, npejcrasprTenesm mobol
aApyrof obnactr smaumii wR npodeccHn.

B crapmeii mxone uadopMaTarka (kax n moboit gpyroit nmpegmer)
MOMKET HM3VHATHLCA HA ABYX YpoBHaX: OasosoMm m yranybaéusom. Pe-
AYARTATEl MAYYeHHSA NpeaMera Ha GA30BOM VPOBHE OPHEHTHPOBAHLI B
nepByI0 ovepenbh HAa o0MyW (PYHKIHOHAJBHYIO TFPAMOTHOCTh, HOJYYe-
HHe KOMOeTeHTHOCTell A1d noBcegHeBHON HaHH H obmiero paseMTHA.
Onn srawuawT B ceba:

* NOHMMAHHE OPeIMeTa, HKIYeBLX BONPOCOB M OCHOBHEIX cocTan-
JAKIIHE 31eMeHTOB Haygaemoli npeamernoil obnacru;

. VYMeHHE PeIIATh OCHOBHBIE NDAKTHYECKHEe 3AIAYH, XapaKTepHREe
AAA HCOOOL3OBAHMA METONOE M HHCTPYMEHTApDH#A aaHHol npes-
merHo# obaactu;

* OCOZHAHHE PAMOK Mayuaemoll npeametHoit ofaacTH, orpanMyeHHO-
CTH METOA0B M MHCTPYMEHTOB, THOHYHLIX chasell ¢ HeKoTODBIMH
ApyraMe obJacTAMH 3HAHMA.

Ham ywefHuK npefHasHaved A8 HayueHHs npegMera Ha Gaso-
BoM yposne. Ero Marepman cTpyRTYPHPOBAH N0 ViKeé HIBECTHLIM BaM
TemaTHdeckum OGaoxam: sMaremarwueckwe OCHOBE WHDODMATHEHS,
«ANTOpETMEL B HJEMEHTHl NporpaMMEpoBaHHAs, «Henoasaosamue
NpOrpaMMHLIX cHcTeéM B cepamcoss. Comepscamme yuelHMKA Hanpas-
JeHO Ha aanbHefimee paseuTHe HHOOPMALMOHHBIX KOMIeTeHUW
HEPOPMALTHOHHONR KYILTYPh! BHIIVCKHHEKA,

Bee yuennwxn, wayuammme nudopMaTHxy Ha OasoBoM YpPOBHe,
MOJMKHEL OBJIANETE KJOUEBRIMM NOHATHAMH H 3AKOHOMEDHOCTAMH, HA

KOTOPBIX CTPOMTCA NpeamerHas ofaacTbh BHOOPMATHEH.




Te ua Bac, KTo npoasMT ocobuili HHTEpPEC K HAVYEHHNI HH-
topMaATHKH, HE TOABKO HAVYATCH BBINOJHATE 3aganus OGasosoro
YPOBHHA CAOMHOCTH, HO H CMOTYT HAYYHTLCH BHINOJAHATE MHOTHE
SANAHNA NOBEINEHHOrO YPOBHA CIOMHOCTH W OTIASNLHLIE 34NAHNA
BRICOKONMND YPOBRHA CAOMMHOCTH (MOMedYeHLI 3HAKOM «%¥:), B TOM HHC-
Je BXOJAUIMEe B KOHTPONBHO-M3IMEPHTEIBHLIE MATEPHAIL eJHHOTO
rocyaapcTeeHHoro axsameHa (EI'J) mo medopmarnie.

B pabore ¢ yuefHHKOM BAM NOMOIYT HABMTAUWOHHBIE IHATKH:

— BAMHOe VTBED:KJICHHE HIH OnpejeneHHe;

— HHTePEeCHAR HHEQODMAIIHA;

— NpHMep pelleHus 3aJavu;

— cceiKka Ha pecype 8 Huarepuere;

| — pmomoammTexsHLi MATepHan, cojepaauiics B ABTOPCKOM

macrepckoit JI. JI. Bocosoit (http://metodist.Lbz.ru);
— BOOpOCH B TeEKCTe naparpada, BOOpPOCE H 3ANAHHA I8

CAMOKOHTDOJNH;
— SAJAHNH 408 NOArOTOBKH K HTOroBOH ATTeCcTAILHH;
— JoMamHEul NpoeKT HIN HCCAe OoBAHNE;

. — 3ajaHHA A0A BRIOJHEHHA HA KOMIbKOTEDE;

— rpynnosasi pabora;

— MemnpeIMeTHhIe CBA3IH.

Henaem yenexor B wayueHHs "AAgopMaTHRH!




¥ MWUFIVIALVMIUORMDI WAL R

Hedopmamua (or aat, informatio — oceefoMiIeHHe, pasbACHEHHE,
HANOMKEHHe) — OAHO H3 (VHIAMEHTAILHBEIX TOHATHI COBpeMeHHOH
Hayik#u, He oBACHAEMEIX uepes Apyrue nouatua. Hapany ¢ raxmun
NOHATHAMH, KAK «BOMISCTBOs H «3HEPrHfs, MOHATHE «HHPODMAIIHA»
onpeesfseT OCHOBY coBpeMenHOf HayuHoli kapruns mupa. Crporoe m
OAHOIHAYHOS ONpefe/eHHMe PTOMY TEPMHHY AATE HEBOIMOMHO,

MoXHO BbIOENMTE HEKOTOPHE OcobDeHHOCTH WHGOPMAaLWK, NoOYEpEMBa-

owwe eé NPpUHUMNKUANLHOE OTNM4YME OT BELLBCTBA W 3HepruM:

* N0 OTHOWEHWIO K WHGOPMAEUMKN HENDUMEHHUM 38K0H COXpaHeHus (WH-
(DOPMALIMA MOXET BHE3ANHO, *HWOTKYAA® BOSHWKHYTh B BOOGpEXEHWK
YenoBeka, YenoBex moxer ed zabuiTe, YTPaTME HAaBCErfa W Hesoa-
sparHo);

¢ MHDOPMAEUME HE PACXOOYETCHE NPY 88 WMCNOoNL30BaHWM,

* wuHthopMaunA moxeTt GbiTe NEepenaHa OT OOHOro YanoBexa K OpYromy,
APy STOM @8 KONWYEeCTBD Yy Nepsoro YenoBexka He YMEeHbLLWTCA;
UBHHOCTE CYyMMB MHOOPMALWKW MOMET NPEBOCKOOWNTL CYMMY LIBHHOD-
cTeil ef wactei.

CornacHo om0l ®a ¢uiccodcEHx KoHuenuuil (eé HaILIBAKT
arpriyTHBHOI), ARQOPMADHA ABAXNETCA cBoiicTBOoM (aTpuGyTOoM) Beero
cyiero: HHQOPMAIIMA BOSHMKJIA BMecTe co Beenennoil B mpoaBaseTcH
B MOMEHEHHAX, K KOTODHEIM OPHBOLHT BoagelicTBHe ogHHX 00BEKTOR
HA JApyTrHe.

CornacHo Tak HassBaeMol GyHROHOHANLHOR (HIocO(CKONR KOH-
Henmue, HHHOPMANTHA CBAZAHA ¢ (VHEUNOHHPOBAHHEM CJAOMHBIX CA-
MOODraHHIVIOIIHXCH CHOTEM, K HOTOPBIM OTHOCHTCH MMHBRE ODraHMH3-



laea 1. Aindopmaynn

Mbui. MEaue rosops, MadOpPMAIIHS SARISETCH ATPHOYTOM, NDHCYIITHM
TOJABKO MHBOI npupoze.

C TourE 3peHHS AHTpOUOLEHTpHUecKol (uiaocodckoll KOHULENIHN
HEQOPMAINSA CYUISCTEYET JHIIL B HYeJ0BeYecKOM COSHAHMH M HH(Op-
MAIMOHHAH [eATeIbHOCTh NPHCYVIA TOJABLKO YEJOBERY.

MooymaiiTe, kak COOTHOCATCA mexay coBod TpU npuBeaBHHLIe BhiLe
tbunocodorme KoHUBNUMKW. K KBKOI M3 HUX BnKe NOHUMEBHWE TepMK-
HE “MHBODMALMAS C TOYKKM 3peHuA OObAeHHLIX XWTEACKKMX npeacras-
neHriA?

3axkon Pocceuiickoit @egepanpn «06 uwndopmanun, nrGopMaH-
OHHBIX TEXHOJNOTHAX H O 3AMWUTe HHOOPMANWHs onpeienser wuudop-
MAIHI0 KAk «cBefeHHs (coobineHns, AAHHLIE) HE3ABMCHMO OT (oOpME
HX MpegCcTABIEHMAS.

B xypce mnbopMaTHKM OCHOBHON INKOML MLl FOBODHAN, YTO HH-
dopManBa An" YenoBeKa — aTo colepiaRMe cHraanos (coolmenus),
BOCOPHHHMAEMhLIX YEJ0BEKOM HENOCPEACTEEHHO MAM C NOMOIILID choe-
IHANBHBLIX YCTPOICTE, pACHIMPAIOLIEe ero sHaHuA ob oKpyHameM
MHpDE H NPOTEKAKIIHX B HEM OpPOIECCAX.

Hudopmanns obaagser TakuMM XapakTepHcTHEaMH, Kaxk ofber-
THBEHOCTh, AOCTOBEPHOCTDL, MOJHOTA, AKTVAIBHOCTh, NOHATHOCTb, pe-
JAeBAHTHOCTHE B Ap.

Hudopmanns ofbeKTHRHA, €c/IM OHA HE SABMCHT OT cBOficTB
uerousnKa MHbpoOpMannn. O0BeKTHEHEYI0O HEQOPMAITHID MOMHO NOJY-
HHTh ¢ ODOMOIILI0 M3aMepUTENbLHEIX npubopos. Orpamascs B COIHAHNK
KOHKPeTHOr0 ueinoBexa, wHpopMamnna nepectadt OuTh ofbeRTHBHOM,
CTAHOBHTCA cyGeexkTHBHON, T, K. npeofpazosuisaeres (B Gonsmeil mnm
MeHbIIEH CTeneHH) B JABRMCHMOCTH OT ONBITA, sHaHHl, npHcTpacTHi
HOHKpPeTHOM0 Henosexa (cybwexTa).

BoamoxHa nw cutyauwd, korpa uwedgopmaums abComoTHO HE 3aBUCKHT
OT CBOACTE MCTOYHWKA WHhOpMaLmnT

Hudopmanns gocToBepHa, ecilH OHA OTDAMAET DeaibHOE MOJNO-
sHEeHHe Jen, B YaCTHOCTH Heé BCTYNAET B NPOTHBODEYHE ¢ YIHe HMein-
mefica nudopmanmei, npusnasaemoit B xadecrse pocrosepuoft. [Ipm
ATOM Hé HCK/IIYAETCH, YTO ¢ NOABIeHHeM HOBOH REGoOpMaInH Ta IR
HHAaA HEQODMAIHA MOMXET mepecTaTk ObITh AocTOBEpHOM.

HudopManun moama, ecam €8 QOCTATOYHO AAS TOHWMARHA CATY-
aunm W npEHATHA pemennda. Henoamas wadopManma MoMer opHbBe-
CTH K ommubovHOMY BhIBoAY Han pemenno. Huadopmanns wabmrouna,
BCAH LA PEMeHHH# NOCTATOMHO TONBKO MACTH AAHHON WAQODMAIINRN.




UudopmaumnoHHbie rpamMoTHOCTE M KyNkTypa

Hegopmanua akTyansHa (CBOSBpPeMEHHA), eCaIH OHA BAMNCHA, CY-
HIECTREHHA HMEHHO B JAHHLIH MOMEHT BpeMeHH.

Hadopumanns HOHATHA, €COH OHA BRIPAM(EHA HA A3ILIKEe, NOCTYII-
HOM A8 NOJYYATENH,

HuadopManns peleBaHTHA, £CAH OHA COOTBETCTBYET Hysaam (aa-
mpocaM) motTpefuTesns.

BasgHo NOHMMATB, YTO TeMH HIH HHRMHE cBoficreamp wHbOD-
manua obnagaer TONBKO B HEHOTODLI NPOMeXYTOK BPEMEHH, T. .
cpoficTBa MHMOPMAIIME HMMEWT OTHOCMTENBHBIL N0 BpeMEHH XAPAKTED.

MNpueeaMTe WIBECTHHIE BAM M3 WCTOPHMW NPUMERSs!, KOTAE WHOODMaLUMA, @
CHATABLIAACH AOCTOBEPHON, CTAHOBMNACH HEQOCTOBEPHORM B CEA3M C
NOABNEHMEM HOBOW WHGOPMAaLIMA,

B aseHCHMOCTH 0T BLOHPAGMOr0 OCHOBAHHA KIACCHMHKAINN
MOMHO BhUIEJATH pasabie BuAs wHGopManun., Hexoropeie H3 BO3-
MOMKHBIX BAPHANTOB KJjaccHuranuili mpefcrapnens Ha pucysme 1.1.

l Bz MHDODMALIMM ]
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Puec. 1.1. Buau umbopaammm

1.2. UhdopmaunoHHan KyneTypa
W MHOOPMALMOHHAR MPaMOTHOCTE

B marepuanax IOHECKO (or anra. UNESCO — United Nations
Educational, Scientific and Cultural Organization — cnenmaTHaspo-
BaHHEOe yuperxgenne Oprammsauun Of6bennuénnmx Hauwit mo sonpo-
caM o6pA30BAHMA, HAYKH B KVALTYPH!) OTMedaeTcd BeeofbeMmommil
XaparTep NOHATHA AHGOpMANIHN: HEQODMAIMA — +YVHAHBEDCATbLHAR




lasa 1. MHdbopmauma

cybcTaHIMA, NPOHHBLIBAIOINAA BCe Cc(epsl YeJ0BeYecKoil JesTens-
HOCTH, CAVMAIIAA [POBONHHKOM 3IHAHWMA B MbIcnedl, WHCTPYMERATOM
ofmeHns, B3AMMONOHHMAHHS W COTDYIHHYECTBAS,

Baxuas u Bcé BO3PACTAKINAR POJb WHMODMAIIMH B COBDEMEHHOM
mupe Tpefyer oT uenoBeRAa HANWYMA WHpOpMANMOHHON RYABTYDHI,
BEIIOYAIDOENH B ceba;

NOHUMAHHE JAKOHOMepHOCTeH npoTexanna WHOOPMAIMOHHBIX TPO-

neccon;

YMeHHe OUeHHBATH O0LEKTHBHOCTDL, AOCTOBEPHOCTH, NOJHOTY,

ARTYANLHOCTE, MOJE3IHOCTH DOCTYNaWel AH(OpMamLmm;

YMEHHE NPeAcTABINATH HAQOPMANNID B pasabx dopmMax;

ymenwe obpabarwipars HMHOOPMALNI0 ¢ NOMOUILIO NOAXOMAIIHX

HEGOPMANTHOHHEIX TEXHOMOTHIL]

YMEHHE NPHMEHAT: OOJVMEHHY0 HHQOPMAIHIO I8 OPHHATHH

pemnreRnii;

cOOMAeHNE ITHYECKHX HOPM W MNPABHA NPH HCNOJbL3OBAHMMN

HHPOPMAITIH,

MHDOPMALMOHHAR KYNLTYPA — (OTOBHOCTE HENOBEKA K KU3HK KU ne-
ATENLHOCTHW B COBPEMEHHOM BLICOKOTEXHONOMMYHOM WHDOPMALMOHHOM
ofwecTee, ymeswe 3OEQEeKTMBHD WCNONbL30BaTH BOAMOXHOCTW  3TOrO
ofuwecTea v 3AWMILETLCH OT @ro HErETUBHLIY BO3OEACTBMUA,

Baxxpefimmuyu KoMnoHesTaMH HHEGOPMAIMCHEHON KyJIbTYDPH ABAA-
OTCA MHQOPMAITHOHHOS MHpOBO33peHMe M HadopMaWORHAS TrDAMOT-
HOCTh,

Ioa madopManmorHOl rpaMOTHOCTLI0 MOHMMAETCS HAJHYHE 3HA-
BEHH B yMeHnHil, TpebyveMmIx maa:

NPABMABHON HIEHTHOHKALIK uHopManmn, Heobxonmmolt ans

BHIIIOJIHEHHA ONPefeNEHHON 3AAAHHA HAH DeIIeHHA npobiemsl;

BRIpaboTKH cTpaTerH# apdPeKTHBHOrO NOMCKA WHOPMAIHM;

OPraHH3a0HE B PEOpPraHH3alnun HHpOpMALIH;

MHTEPOPETAINN H AHANM3A HANZeHHOH K HapdedeHHO WHpOpMa-

uuH (HANpHMep, nocne ckaumsanusa us Hatepuera);

OlEHKH 00beEKTHEHOCTH, AOCTOREPHOCTH, MNOMHOTHl, AKTYAIBHOCTH,

NOJIeFHOCTH OOJAYVYeHHON wH{opManueli;

cobngeEHa aTHYECKHX HOPM W NPABMJ NOJBIOBAHAS OOAVHeHHON

wHpOpMAaIHed;

nepepaus ¥ NpeicTaBleHHH Pe3yabTATOB AHAMH3ZA H HHTepPOpeTa-

IHH AHQOPMAIIRN APYIHM JAHIAM;




UHDOopMaALMOHHBIE MPAMOTHOCTE W KYNbT

* NocAegVIOUIEro OpuMeHeHHA HHpopma- @
MHMH AAA OCYIECTBIAEHHA ONpeleNéHHbIX y
nefieranit B JOoCTHMEHHA ONpefeNeHHEIX ,
peayABTATOR. ?R\"
Taxasn TpaxToska nHQOpMAIHOHHON rpa- %

smorsocT Ohina mpeanomena s 2006 romy
MexAYHAPOAHON ACCOUMALMHENR IIKONLHBIX
onbamorer (LASL).

Ha pucynxe 1.2 maoGpascena mesmayna- Ve 1.2. Mescyrapon

_ Has ambnema WARQOPMA~
gu-p,nml aMGremMa MHQOPMANMOHHOR IPaMOT- . 06 roavorHoCTH

A

ol

MHGOPMELMOHHAR MPaMOTHOCTE — CNOCOBHOCTE YENoBeKa WABHTMDW-

WApOBaTE NOTPEBHOCTE B8 MHGOPMaLWMK, ymenwe eé adbeKTUBHO MCKaTs,
DUSHWBETE W WCNONEI0BATD.

1.3. 3rtansl paboTel ¢ MHpopmMaymen

Pabory denopexsa ¢ mHEpoOpMANHeH MOMKHO DA3JETHT: HA HECKOJb-

KO BTANOB:

1) craprosslil aTam;

2) sTan nonMcKa WEOQOPMAIIAR;

3) oran oCMLICJEHHA NONY4eHHON MHOOPMAILIN;
4) atan pedaercun.

Ha crapropom stane HeoOxogumo copmynnposaTes neib paboTh
¢ undopmanuedt ([Iag wero Mue Hy:HA HEQOPMANMA?); DOCTAPATHCH
BCMOMHHTE BCH MHMBODMAINIO 00 WHTEPeCYoNleMy BOIpocy, Kotopoil
BEl Y3Ke obaafaere; OCO3HATH M 4éTHO cOPMYyITHPOBATE HHpOpPMAIH-
OHHYI0 NoTpefHOCTD.

Oran noucka uHGOpMAIAHM BRAYaeT B celd, Npexje Bcero,
MNOMCK HCTOYHHKOB WHGOPMAIME ¥ HX OPOBEPKY HA AKTYAIhHOCTD,
AOCTOBEDHOCTE, MOJEZHOCTL W T. . PasmaqanT:

» MeguiiEpie MCTOYHMKN HHGOpMANHA (HEHTEPHET-HIJAHHMA, PAIETRI,

SKYDPHANE], TelesHIeHHe, pagHo);

* CHENHAMTHANPOBAHABIE HCTOMHMEH HHpopManuy (HAYYHLIE TPYALL,
aHAANTHYECKHEe CTATHH, CAfTH ONpEeJeléHHBIX KOMDaswil m ap.);
* JMHUBEKE HNCTOYHHKHN HHPOpMALHH (JH0OZH, KOMIETEHTHBIE B TOM

HAM HHOM BOITpoCE).

HMenaTensio HMETh HECKOALKO HAZGMKHBIX HCTOYHHKOB HH(pOpMA-
MK 10 MAETEpecYIIleMy Bac monpocy. Ecam sce oHH OpPeJoCTABIAIOT
CXOMHE CBEIeHHA, TO BEPOHTHOCTR TONO, 9T0 Halizennas HEQOPMALNA
AOCTOBEDHA, CYVIINECTBEHHD MOBLINTASTCH.




Masa 1. Undpopmaums

MHorve ronsl 4enosexy Ana nonyserms obpasoeanws Gbino OOCTATOM-
HO 38Y4MTbh M YMETb BOCNPOWIBECTH HEKOTORVIO GWKCUPOBAHHYIO CyYM=
My aHaqvid. B Hawe epemsa nNoTokk wHdopmaumn naswHoobpasdo so3-
pactaioT. [ina ycnewHoR npodeccrosansHol aesTensHocTH Tpebyetcr
NOCTORHHOE OOHOBNEHWE 3HaHWA W npoaonxenve obpasoBanwa B Te-
uyeHue sceid xmann. CerogHe Ha nepasid nnad esgeuraetcA Tpeboea-
HWE TEBODYECKOrD OCBOSHWA MHpODMALMK, Npeanonaraniiee g8 ocMeic-
NeHWe, OUEHKY W CO3NaHWE HA ITOR OCHOBE HOBOR WHDOPMALIMK,

Ha arame ocMmbicienus NOPOHCXONHMT B NEPBYIO OYEpeAb BOCIPH-
ATHe HHpopMmanwu., Cregyomuil mar — HIBAedeHHMe CMLICIA: BOC-
NPHHATAA MHDPOPMANMSA YNOPAAOYHMBAETCH, OCYIIECTBAHETCH AHAMHNG,
cpasHenne u obobmesue nonywenHol wHpOpMaunH, €€ COOTHECEHHE
¢ cobCTBEHHEIM OnbITOM yexoBexa. Ha oroft ocxose dopmyanpyores
FANOTedk]l, BRICKASLIBAKTCA NPEANOIOMEHNS, AenaaoTes obobimenus
BuiBosst, B oreBer Ha noaysenmyw HEGOPMAIMID YV Yel0BEKA BOSHH-
KawT cofcTBeHHBle MBICAH. DTOT WIAr MOMHO OXAPAKTEPHIOBATE KAK
coaganne cobOCTBEHHONO CMBLICTA.

Ha atane ocMmbiCneHUs UHGOPMELMK BONLILYID PONb WIPaBT yMEeHMe

NPaBUNLHO CTABMTE BONPOCH. MOXHO BbLIENMTE WECTe rPYNN BONPo-

COB, NOCTEHOBKE KOTOPLIX MO3BONAST IMGEKTUBHO WIBNEKETL HeoBxo-

OWMYI0 WHDODMAELWD,

1. MNpocTule BONPOCH, OTBEYEA HE KOTOPLIE MOXHO NONYSHMTE KaKMe-TO
KOHEDETHLIE CBEOEHWA, BCNOMHWTL M BOCTIDOW3BECTH HEKYID WHGOPMa-
umo. (Korga npowsowno ...7 Y10 npowaowno ...7 Kto cosepwn ...7)

2. Yroysmiowme BONPOCH, CNYXEWME ANA YCTAHOBNEHWA OOpaTHOW CBR3W
C WCTOUYHWMKOM wHdopmaury. MHOrna vx 380807 ONA NONYYEHWA WH-
GOPMAELIAK, OTCYTCTBYIOWER, HO NOAPAIYMEeEAIOWEACcH B COOBLIeHWM.
(BepHo nu a nowan, yto ...7)

3. MHTEpNpETAUMOHHLIE, WM BLIACHAIOWME NPUYWHL!, BONPOCH, HEYMHAD-
WWECA, KaK NPABWMND, CO CNOBA =NOYEMYs.

4. Teopyeckue BONPOCK!, B HOPMYNUPOBKE KOTODLIX NpUCYTCTRYIOT 3ne-
MEHTB! YCNOBHOCTW, NPeAnonoxeHws, npordosa. (Mto Gyoer, ecnm ...7
MoxHOo ni coenate Taxk, 4Tobu ...7)

5. OueHoMHbIE BONPOCH!, NOMOMAIOWME ONPELENNTE IHAYWMOCTE WH-
hopMauMy, NaTe NPEOBNLHO TOMHYKD OUEHKY CBR3AHHLIM C BalER
npofinemoit npeametam, cobeituamM, daxtam. (YTo NpUBNExaTensHoro
B ...7 Movemy ecte comueHws & ...7)

6. NpakTwyeckne BONPOCH!, YCTAHARNMBAIOWME BIAMMOGBR3L MEXOy Te-
OpMER W NPaKTUKDA, BOAMONHOCTE NPAKTHHECKOrD WCNONLIOBAHWE
wHdopmaumn, (The moxeT npurogwtecs ...7 Kax wcnonssosats ...7)
Yacto ucnonssyeTca =pomaiuka Bnymas — rpaduueckoe waobpaxe-

HWE CMCTEMLI PDACCMOTPEHHLIX BONPOCOB, HASBAHHOE TAK B Y8CTh AME-

PHMKAHCKOrO negarora W ncuxonora bengxamwHa Bnyma (pwc. 1.3),
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Puc. 1.3. Pomamia Bayma

Ha o»rane pedrexcHs BAMHO OINeHHTH DQeKTHBHOCTH NpOge-
naEHo# paboThl, NMOHATL BOAMOMKHOCTH MCNONLIOBAHHA NONY4YeHHOMH
AHQOPMAIIHE TPH pelleHHH APYIHX 3AJAY, OCOJHATh RAMAHMe srToft
HHMOPMAIMHE HA CBOM JHYHLIE BEMIANLI H DoBEjeHHe.

1.4. Hexotopsie npuémbl paboTel
C TEeKCTOBOW wWH(pOpMmauwen

OcHoBHaA 4ACTP HAROIJeHHON dejopedecTBoM MHEGOpMALNN 3a-
thukcHposana B Texcrosolt gopme. Ymenwe addextunso paforaTte ¢
rekcronoit mEdGopManmMeli — Ba)mHOe YCJA0BMe YenelmHoR ywéin B
npodecCHOHANBLHONH NEATENBHOCTH B COBDEMEHHOM MEpe.

Ilpm uTeHHH TEKCTOB HX MOMHO DASMEYATE IHAKAMH, HANDHMED
TAKHMH;

+ — aHakoMas HHbOpMALHA:

| — sosam wabOpMaILHA;

? — uEQOpPMALHMA, BLHIALIBAIOIIAN COMHEHHE M BONPOCHL.

Oyens BAMCHO YueTh BhIJeJAThH B TEKCTE rJAABHOE, HKOHIIEHTPM-
PyH BHHMAHHE HA ONOPHEIX (KAKMEBRIX) ClIOBAX H (hpasax, HeCYIIHX
OCHOBHYIO CMLICJIOBYIO HATDPYIRY.

Kax opapmio, Texers uabuToumsl — B HHX HCMOJARIYETCS rOpasio
Gonsine caos, 4Yem tTpefyerca ana nepesaun uadopmamun. C ogsodf
CTOPOHEI, <JHIITHHEe» CJNOBA HYMHEIL, T. K. NO3BOAAKT JAyYIle NOHATH
cMmelca Texera. C apyroil cTOpOHBI, DOHAB TEKCT, MOMHO BHIIOTHHTH
E€r'0 CMBICJIOBOE CBEpPThIBAHHE, MAIGARMBUINCE OT JHITHAX caoe. Bor

HEKOTOpEIE (POPMBI OPEACTARICHUA CBEPHYTON HHMOPMALMM:




AHHOTAIHA — KPATKAAR XADAKTEDHCTHKA HKHHIH, CTATRH RIH
PYROMHCH, HX CONEDMKAHHA, HAIHAUYEHHS, NeHHOCTH H T. [I.;
KOHCNEKT — KDATHOE HANOMEeHHe HWIH KPATHAA 3AIIMCH CONEPIHA-
HHS YCIRIMIAHHOTO WAH OPOYHTAHHOTMD, O0LMMHO CBOMMH CIOBAMN;
peslomMe — KPATEHA BRIBOJ M3 CHAJAHHOrDO, HANOHCAHHOIO,
pedepaT — KPATKO® TOYHOE HANOMMEHHE CONEDIKAHWHA NOKYMEHTS,
BEIIOMAIIee OCHOBHLIE (PARTHYECKHEe CBEJeHHE H BHIBOOLI, Gea
JONOAHUTENEHON MHTEPNPETANNH MIM KPHTHYECKHX 3JaMegaHuil
asTopa pedepara;

TE3HCH — KPpaTko cQOpMYIHDOBAHHEIE OCHOBHEIE NONOMEHHA

AOKMANA, JeKIHH, coobmenna ® T, o.

HIupoko mecnmoabayoTed ®H rpadEYeckKHe (QOPMBI CBEPTHIBAHHA
nHpopmanar. PaccMoTpEM HeKOTODBIE W3 HHX.

Kaacrep (or amrn. cluster — rpoags, cKomjeHHe) — rpadmde-
CHaA cXeMa, HCOOJbIYeMAHd ANA NpPelcTABIEHHA B CTDYETYPHDOBAHHOM
BHIE KJIIOYEBRIX CJIOB M CJAOBOCOMETAHMH, OTHOCHLIMXCA K DACCMATDH-
paemoMy BOmpocy. Ilpm nocrpoeHHH KIACTepA B IEHTDAJBHOM OBATE
PACOONATAIOT Kio4eBoe NoHATHe. B oBanax BTOpOro YpoOBHA — [OHA-
THA, PACKDHIBAIOIIHE CMBIC] KAOYeBoro. B oBamax TpeTsero ypoBHSA
HAET JETANHIAUNA NOHEATHH, YNOMAHYTHIX HA NpeALAYINeM YpOoBHE
uT. A Ha pucynke 1.4 npefctasien KJiacTep, ONHCHBAKINA BHALI
HOMOBIOTEPHOTO HHTEeDheiica.

/
ANNAPETHER NporpamMssin | | Mons3oBaTEALCKWA ANRpTIO-

MPOrpamMHbif
il .

TaroToREkA MNpagmsaci

il TN

NpocToi LeymepHisi TpEasapHuR

Puc. 1.4. [pumep waactepa

Emé ogaa rpadmyeckas QopMa CBEPTLHIBAHEA HHOODMAIHH —
maenoTaThsii rpad (or nar. denoto — obosuauaw), [pr ero mocrpo-
eHHH HeoOXOQHMO OPHASPHHBATBCA CASAYIOLIMX NPABHJ,

1. Buigennre KAOYEBOe MOHATHE (CNIOBO WIH CAOBOCOMETAHHME) H OpO-

AHAMHANDYHTE €ro CYMecTHeHHLIe DpHIHAKK. BOHmmTe Kiodesoe

NOHATHE B BEPXHHH TPAMOYIONBHHE.
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2. Karg moxuo Gonee TOUHO nogbepuTe IIATOJLI, CBAILIBAIIIAE K-
HeBOe MOHATHE ¢ Br0 CYHIECTEBEHHLIMHM IIPHIHAKAMH H OTPAMAID-
IIHe ABMMMEeHHe OT NOHATHA K STHM NPHIHAKAM. ITO MOIYT OBITH:
s raarofel, oboaHavapomue uedb (HAODDABJAATH, NPeANOJATATE,
NpPHBOAHTE, AABATE M T. A.);

* raaroasl, obo3HANAIOIIHE MPOHECce JOCTHMEHHA DeayiasraTa (IO-
CTHTaTh, OCYLIECTB/AATH, BEINOJHATE M T. A.);

* paaroasl, OBOSHAMAIOUIHE DPENOCLLIKH AOCTHHEHHA De3yILTATA
(OCHOBBIBATHCH, ONMHPATLCHA, OGASHPOBATECH M T. A.);

* camble pasHoOOpasHLIE TAATOALI-CEASKH, C NOMOIILI0 KOTOPHIX
OCYIIEeCTRAAETCH BRIXOX HA onpeieneHsne NMOHATHH.

Bommare rIaroilkl B OPAMOYTOJILHHKH BTOPOTO YPOBHH.

3. Kouxperuaupyiite B NOPAMOYIOJABHHKAX CHABYIOIIETD YPOBHH
eMbic BEIOpDAHHLIX BAME riaronos ans Gosee MONHOTO PACKDHI-
THA KIKOYEBOT0 NOHATHA,

4. Caegwre 3a uepefoBaHmeMm uMenn u raarosa. HMmemem moxer
GuiTE ONHO CYIOECTEHTENAbLHOS HAM I'PYUOA CYUIeCTBHTEILHBEIX B
COYETAHHM € APYIMMH HMeHHLIMHA YACTHMH pevH.

5. IposepaiiTe kamamil Gaox BrMouéHHOR B rpad HHQOPMALMH BO
nalesxanne omnboK, HECOOTBETCTBHII M MPOTHBOPEWH.

Ha pucyrke 1.5 maobpasxén gesoraTHuil rpad, pacK peIBaOIIHit
CYLIECTEEHHLIE NPHIHAKH MOHATHA <CHCTEMAas.

Nna obofueHHs # CHCTEMATHSANHH KPYNHLIX Gnoxkos undopMa-
MMM MOMHO HCHONLIOBATE HHTELIEKT-KAPTHI, OPHHIANLI NOCTPOSHHA

o |

=" m—  — ) . 1 _ 1
I ABNAETCA H COCTOWT ]| ofinapaeT ofiecneudBasT | BIAMMOOBACTEYET
1 = e i L = | 1
I | W_ mm.
M3 BIEMMG- | | onpeaenBaHmm | OTCYTCTEOWME
uEnBIM CERIAMHBIX NOPAAKOM yeduacten || COKPyxaOued
YacTed | CORMMEHNA (CMCTEmMbIA cpench
| | yacTedn appenT)
—t
| 1
MCNbI TEIBAET ORATBIET
I I
BWAHAE BAMAHNE
cpenb Ha cpeny
| B0yt ) | Bbixoan)

Puc. 1.5. [lpunmep aenoraTHOre rpaipa




fMaea 1. Mhdopmaumun

KOTOpLIX npuayman Opmramckmit nemxonor Tonwm Briosen. Crpormx
OPABRHJ NOCTPORHHA MHTELNEKT-KAPT He CYIIeCcTEYeT, HO OpH MX
CO3ZAHMH MOMKHO YYHTHIBATH CAEAVIOUIHE DEKOMEHTAIIHH,

1.

2.

3.
4.
5.
6.

T

B nenTpe suera KAPTHMHKON MIN HECKONBKHME CAOBAME 0603HAML-
Teé OCHOBHOE MOHATHE, BOALMHTE €r0 B PAMKY HAH B KPYHKOK.
Or mearpansuoro ofkexra HapucyiiTe B passble CTOPOHBI LLBET-
HEIE BETHM — OCHOBHBIE CBASAHHBIE C HHMM NOHATHHA, CBOMCTBA,
acconmanuu. [lognumure KamIayio BETBL ONHHM-ABYMA CAOBAMM
(ragnucs gonmua OwiThL pasfopunsoit),

Pucya MHTeANEKT-KAPTY, UPMMeHSHTe KAK MOMHO GOJBINe LBETOB
H KAK MOMKHO 4alllg HCHOoMbayiiTe pHCYHKH.

Or xamnoft sersm HapmueyilTe HecKoabKo (0Jee TOHKHMX BeTO-
YK — pasBHUTHE ACCONMAUMIE, VTOuHeHHe noHaTHil, AeTATHAAIHA
CBOMCTB, KOHKDETHIAUMA HANpaBieHmil.

Cumpicnossie Gnoku orgensiite nuuusmu, Gepare B paMKy.
CeAsn Memay smeMeHTAMM HMHTENNEeKT-KADTH NoKassiBaitre cTpen-
KAMH DAIHOTO IBETE M TOMI[MEL,

Cuauana odopmnaiive ocHoBHBEIe MAeH, a SaTeM yie HX pPegaKTH-
py#ite, nenas xapry Oonee momsTHOl B Kpacusoil.

Ha pucynke 1.6 npejcrasieHa MHTeNNeKT-KADTA, AAKOMIAA paasép-

HYTOE OpPEACTABIEHHE O INOHATHH «00beKTs.

Puc. 1.6. Nipumep unTensexT KapThi




MudopMauMOHHBIE NPaMOTHOCTE U KyNkTYpa

CAMOE NABHOE

Huadopmanus (or aar. informatio — oceegomnteRne, pagbicHeHHE,
MajoykeHHe) — OoAHO H3 (PYHAAMEHTANBHLIX MOHATHHR coBpeMeHHOMN
Hayku, He ofbAcHAeMBIX Yepes apyrue nonsTas. Hadopmanna obaa-
AAET TAKHMMH XAPAKTEPHCTHKAME, KAK O0BEKTHEHOCTE, AOCTOBEPHOCTD,
NOAHOTA, AKTYAILHOCTH, NOJE3HOCTh, NOHATHOCTE H AP.

HudopManHOHHAR KVARTYPA — rOTOBHOCTh YeNOBEKA K JKH3IHH
H JeATENLHOCTH B COBDEMEHHOM BhICOKOTEXHONOIHYHOM HHQODMAIH-
OHHOM ofmecTBe, VMeHHe 3(DMEKTHBHO HCOOABIOBATH BOSMOMHOCTH
aToro oflecTBA ¥ SAMMINATHCH OT €10 HEerATHEHRIX BOoagelicTBHH.

HadopMannoEHas rpaMOTHOCTE — CHocOGHOCTL HeNOBEKAE WIeH-
THOHOHpoBaTs NOTpe6HOCT, B MEGODMAIHNE, yMeHHe €8 addexTHBHO
HCKATH, OHEHHMBATBL M HCHO/BL3OBATL,

Pafory uenopera ¢ HEQOpMam@ed MOMHO PA3ALIHTE HA HECKOJb-
KO STANOB: CTAPTOBLIM 9TAN, STAN NOHCKA MEQODMALNE, 3TAl OCMLIC
JeHHA noaydeHHo# HEbGoOpMamMM, sTan peduieKCHH.

OcHOBHAA YACTh HAKOIUIEHHON YegosedecTBOM MHGOpPMALHH 3a-
¢uxcHposana 8 Texcrosoft gopme. Vmerne sdppextHBHO paborars ¢
rexcrosolt undopmanueli — paxkuoe yeaosue yenemrHol yuébel m
npodeccHORANLRON AeATEILHOCTH B COBPEMEHHOM MHpe.

Bonpocel M 3anaHvs 0

1. Movemy Heab3A AATH CTPOrOE M OQHOZHAYHOE ONpejeNeHHe Tep-
MHEEY <«nHEQopManuas? B uéM COCTOMT NPHHIMIHANLHOE OTIH-
qie MHQOPMALHH OT BeUlecTBA U aHepram?

2. Kakme cyiecTeywT ocHOBHBIE duaocodcKkie KOHIENIIHH, CBA-
3AHHBIE C OOHATHeM HHE(OpMammm?

3. Yro Takoe HHPOPMALDHOHHAS KyabTypa wenosexa? KaxoBwl eé
OCHOBHBIE COCTABASIONIHE?

4. IlepeupcnuTe W OXAPAKTEPHAVATE OCHOBHEIE aTankl paboThl
gesosera ¢ mHpopManne.

5. ObpsicHUTE 3HAYEHHE CA0B +HASHTHHEANNAS, «OPraEM3amnuss, m
4peOpraHMsanuas, sHHTEpuperannss, «pedaexcaas, [Ipegcrase-
Té OOHH HIE IOepevMHCAeHHLIX OpOIecCOB C NOMOIILBR CHKBEM-
HA — NATHCTPOYMHHKE, CTPOSUMIErocH 00 caeaywomel cxeme:

1) HasBAHWE TeMbI CUKBeliHa (B JAHHOM CJOy4Yae HA3BAHHE Npo-
mecca) OJHHM CAOBOM WM CAOBOCOYETAHHEM;

2) onMcAHHE TeMbi ABYMH NDPHJIATATENbHBIME HIH DPHYACTHAMH;

3) onmmcanue AeHCTBHIl, CBAJAHHBX C TeMOH, TpeMA CAOBAMHM;

4) dpasa M3 WeTHPEX CN0B, NDOKA3LIBAIINAA OTHCIIEHHE K TeMme,

obBerTY;




5) cuHOHMM, BHEIpAXMKEHHBIN OJHMM CI0BOM, NOBTOPHIOUIME cyTh
TEMEI; ACCOIHAIIHA C TeMOM.

6. B xaroif cHTYADMH BAM MOTYT NPHIOJHTHCH Bonpockl, ofpasyio-
mue pomamry Bayma? Ilonpobyiite copMymHpoBaTs XoTs 6n1
00 OAHOMY BONDOCY H3 KAMA0HR rpYONEL.

7. Kakne cnosa Haswsalor waouesmmn? [lepeumcanTe HaoueBhie
CO0BA 3TOr0 naparpada.

8, lMogcHUTe CYTh CMBICJAOBOrO CBEPTHIBAHMA HEDODMAIIHH.

9, Kakne rtexcrossie (OpMEI OpeacrasieHus ceépHyToll nudopMa-
uuE BaMm HasecTHb? HcenoawsayiiTe ogey ma HMX aas npeacras-
JeHHA COAEPMCAHMA 2TOro naparpada.

10. Kakue rpadmueckne (GopMEl OpejcTABNEHHA cBépHyTOl HEbOD-
MAONH Bam wu3pecTHM? HcemoasayiiTe ofHY H3 HHX A8 Open-
CTABAEHHA COOEPHAHWA sTOro naparpada.

11, Henonsayiite mareanext-wapry (pue. 1.6) ana toro, wrobm cue-
JaTh Kpatkoe coobmenue of ofwexrax.

12. Henonsayitre aemorarnmii rpad (pue. 1.5) ans roro, wrobu cge-
JIATH KpaTroe coolimeHwe O cHCTeMax.

QopmMmaunn

Hadopmanus 1 eé csoilcTBa ABAAIOTCH OOBEKTOM HCCAENOBAHMA
Uenoro pANA HAYYHLIX AHCOHILIHE, TAKHX KaK:
Teopusa wWHpopManHEN (MaTeMATHYECKAN TeOPHS CHCTEM Nepegaym
HHpOpMATTHE);
Kubepaernka (mayka o6 ofmHX SAKOHOMEPHOCTSX NPOIECCOB
yOopasleHMH H Oepejadd HHEQODMAIIHH B MAMIMHAX, MHBRIX
oprasuamax m olmecrse);
HudopMaTHKA (HMayueHMe nponeccos chopa, npeofpasoBaMms, Xpa-
HEeHM#, JAIIHTE, NOHCKA H NDepefayd BCeX BMAos wHGOpMAIHH B
CPENCTE HX ABTOMATH3MpOBAHHOR ob6pafoTkmn);
CEMHOTHEA (HAYKA O JHAKAX M AHAKOBHIX CHCTEMAX);
TEOPHA MaCCOBOH HKOMMYHHMEAIINH (HCccleloBAHHE CPENCTE MACCO-
BON WMHEQODMAIIAM H WX BIMAHWA Ha obmecTso) W Ap.
Pacemorpum Godee OeTAankHO NOAXONK K ONPeIeTeHHI0 NOHATIH
HHPOpMAIIHE, BAMHLIE ¢ NO3HUIHNA €8 HIMEepeHA;
1) onpepenenne K. Illennona, npuMeHseMoe B MATEMATHHECKOH
TeopHH HHpOPMAIIHE;
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2) onpenenenne A. H. Koamoropopa, NpEMeHfeMoe B OTPACHAX HH-
(hOpMATHKH, CBASAHHEIX C HCIOALIOBAHHEM KOMILIOTEPOB.

F

epxaTenaHbln NOOXOL
K HaMmepenuo mHbpOopmMaLiMm

Knon Ilesnon, paspabarmBafs TeOpHIO CBA3HM, NPeIOMKHA Xa-
paKTepn30BaTh MHPOPMATHBHOCTL coODMEHNA cofepiamedca B HEM
nogesHoit wHGopMammedi, T. 8. TOH YACTHIO COODINEHWA, KOTOpAA CHH-
MAET HOJHOCTHI0 MM YMeHLIIAET CYIIECTBYIOUIYIO A0 €8 MOJyYeHHA
HeonpefeNéHHOCTE KAKOH-THO0 cHTYAINHE.

Knog 3neyn LWenHwow (1916-2001) — amepuxad-
CKMIA MHXEHED W MaTeMaTvk. FBNAETCA OCHOBaTenem
TEOpWM WHDOpMaUMKM, HaWeqed npuMeHeHWe B Co-
BDEMEHHLIX BLICOKOTEXHONOMM4ECKMX CWCTEMAEX CBA3W.
B 1948 roay NpeancxuMn WCNONbIOBATE CNOBO «=OWT»
ang 0BO3HAYEHWA HAWMEHLILEA 8OMHWLbD WHpOopMa-
LA,

MHpOpMaUNA — 3TO CHATAR HEONPEAeNEHHOCTb. BenwyuHa Heonpe-
OENBHHOCTY HEKOTOPOro CoOLITMA — BT0 KONMWYECTBO BO3IMOXHBIX pe-
SYNLTATOR (MCXOA0B) AAHHOMD CObLITHA.

CoobleHre, yMEHBLWAWEee HeONpPeaentHHOCTe 3HAHWA B 2 paza, He-
clT 1 BUT wHGopMaLMK,

Takoit noaxog ¥ MaMepeHno MHGOPMALMW HAILIBAIDT COABDXKATENLHLIM.

Hpumep 1. Jdonycrum, Bul noabpacsisaeTe MOHETY, 3araibiBad,
YTO BLINAJET: «opéas MAM epemrae. Ilepen moadpackiBAHHEM MOHETH
HeOnpeJe EHHOCTE JHAHMA O PesyikTATe DABHA JEYM. IleficTEUTENLHO,
ecTh BCEro ABA BOAMOMKHLIX peayabrata atoro cobmrrma (Gpocanns
MOHETHI). STH PesyAbTATH Mbl CYHTAEM PABHOBEPOATHHIMH, T. K. HH
ONMH H3 HMX He HMeeT NpeMMyllecTBa Nepef APyruM.

IMocae Toro KaK KOHKPeTHHI MCX0j cTAn HasecTed (HanmpHMep,
nogGpoIIeHHAS MOHETA VOANA <¢OPIXOM» BBEpPX), HeonpeleléHHOCTh
yMeHpIMnacs 8 2 pasa. Taxum ofpasoM, cooluiesne o ToM, HTO
noalpoOlIeHHAS MOHeTa VIAJNA «ODJIOM® BBEpPX, HECET B cebe 1 GuT
HHPOPMALIH.

Hpumep 2. Tpeanonoycnm, B KHIMKHOM IKAQy BOCEMb NOJOK.
Kuura mosxer 6mTe mnocrasiena ua aobylo k3 aux. Cxoasko OMT
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fnasa 1. Mndpopmaumn

uadopMaunn Hecér coobmense 0 TOM, YTO KHHFA OOCTABRJEHA HA
TPeThI0 HOAKY?

OTBET HA 3TOT BONPOC MOMKHO TOJYYHTE, CAH JONOJHHTH HCXOX-
HOe coolbleHue elE HECKONBKMMH COOBIIEHMAMH Tak, 4ToOR Kamioe
H3 HHX YMeHBUIAJO HEOUpPeAeNéHHOCTL 3HAHMA B 2 pasa.

Hrak, KOAM4ECTBO BOIMOMHBIX PedyibTATOB (HCXOAOB) cobmTHA,
COCTOALLErc B TOM, YTO KHHIA NOCTaBjeHA B mkad, pPABHO BOCHMM:
1, 2, 3, 4, 5, 6, T un B.

Coofmenne «Kuura nocrasnena HA NOJKY He BmmIe YeTREPTO »
YMEHBILAET HEONPeJeNEHHOCTL SHAHWA O peayibTaTe B Apa pasa. [eit-
CTBHTEJIBHO, NOCAe TAKOro coofuieHns ocTAGTCA BCEro YeThipe BapH-
anta: 1, 2, 3 n 4. ITonyuen ogue GuT HHPOPMAIIHH,

Coofmenne «Kiura nocrapneda Ha MOJKY Bbilne BTODODil» YMEHE-
maeT HeONupefeléHHOCT: JHAHMA O DPe3VILTATE B ABa pa3a: nocje
ororo coobmenna ocraérea meero ABa sapuanta: 3 m 4. IMoaywen emé
opuH (BTOpoil) GuT MEpOpMamWm.

Coolmenne «Kuura nocransera Ha TPeTHIO NOJKYs TaKsKe YMeHb-
maeT HeONpeJeJEHHOCTh SHAHMA O peavabrare B asa pasa. [Momyuen
rperuit Gur uEboOpMarm.

Hrak, MB DOCTPOMAM NENOMKY cooBLienmil, KaM<a0e M3 KOTOPBIX
YMEHBIIANO HEONpPeJeNEHHOCT: IHAHMA O PE3YALTATE B ABA pasa, T. e.
Hecno 1 O6mr mmdopmanun. Beero 6uino mabpano 3 Gura HHpOpMAa-
ouH. HMeHHO cToabko HMEQOPMAIME W COJeDIKHTCA B coobmeana
«Kuura mocraBieHs Ha TPETLIO MOAKYs.

Mopymaite, croneko wHGOPMAUMKM COOEPKMTCR B coo0WEHU O TOM,
HTO KHWra nocTasneda Ha naTyio nonky. OGocHyiTe ceoi OTBET, no-
CTPOWE COOTBETCTEYIOWYIO UEnoYKY coobueHwW.

Meroa noucka, HA KamAOM IIAre KOTOPOro OTGPACHIBAETCH MOJO-
BHHA BADHAHTOR, HAJLIBAGTCH METONOM TONOBMHHONO AeNeHHA., JroT
METON IIHPOKO HMCOOJILIVETCH B KOMNOBITEDHRIX HAVEAX,

Ipumep 3. O peayasrarax ¢yrborsHoro marua Mexay KrybaMm
«Cnaprake u «JlHHAMO» H3BecTHO, uTo Godnme TPEX MaueR HHETO
He 3a6un. Beero BOIMOMHLIX BAPHAHTOB CuéTa MaTda — 16:

0:0(0:1[(0:2[0:8
1:0!1.:1_1:2 1:3"
2:0(2:12:2 2:3
[3:0[3:1[3:2]3:3
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3necs mepsas nudpa B KamA0# nape COOTBETCTBYET KOJHYECT-
By Magedl, s3afuTeix KomaHmoit «Cnapraxs, BrOpas — roMaHI0N
o IluEAMO.

Bysem CYHTATL BCE BAPHMAHTHE PABHOBEPOATHHBIMH H OTTaJALIBATH
CcuéT, 3aNAaBAA BONPOCH!, HA KOTOPLIE MOMKHO OTBETHTE TOJBKO <las
Aan sHers. Bonpocs Gymem GoOpMyaMpoBaTh Tak, 9T00R KOJHYECTBO
BOGMOMCHLIX BADHAHTOB CUBTA KAXAMl pPa3 YMEHBIIAZOCH BABOE. JTO
MO3BOJHT HAM:

1) ofofiTHCE MHEHMMAJBELIM KOJIHYECTBOM BONPOCOR;
2) MOACYMTATH, CKONBKO GHT MHQOpMAUME COZepKHT coobmenwe o

CUéTe MATIA.

Bonpoc 1. «Cnapraxe sabun Goaswe ogmoro msua? Ilpeanoso-
waM, noayvaen otser «Hers. Taxoifi oTBer moasonser He paccMaTpH-
BATH BAPMAHTHI, DACHOJOMEHHLIE B HHMHEH HACTH Tabauuel, T. e,
COKPAIlAET KOJHYECTBO BOIMOMKHBIX HMCXOA0B B 2 pasa:

0:0|/0:1|0:2|0:3
1:0l1:}Yj1s3]1iz:@

AT T S iy

i
| A S pRa SRR

i)

Bompoc 2. «Cnapraxs sabun ogmn ma4? [Ipexmonomum, noxydes
orser s«Jla». Takoil orser noasonseT He PACCMATDMBATL BAPDHAHTHI,
pacmonosenssie B BepxHell cTpoke rTabumibl, T. €. COKPAINAET KOJIH-
YECTBO BOSMOMCHEIX HMCXOAOB emé B 2 pasa:

1:2.1=3

Bonpoc 3. «Cnapraxs nponycTia Gonsine opmoro maua? Ilpeano-
gomuM, noayder orper «Hers. Mosuo orGpocuTs emié ABA BAPMAHTA:

-

1:0(1:1 M"}-‘:ﬂ

Bonpoc 4. «Cnapraks nponyerua omus mad? Ilpeamonomum,
noayqen orser «as. Tonyduaed einHCTBEHHBI BADHAHT:
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Hrak, mam yaanocks BREIACHMTE CHET MAaTYa, S4B YeTHIDE BO-
Opoca, OTBET HA KAM/ILIL H3 KOTOPLIX YMEHBIIAT HeONpeleléHHOCTH
peayiLTaTa B ABA pasa, T.e. Héc 1 OGur madopmannu. Coobmenue o
cuéTe MATYA HecéT deThipe OGmra wEhOpMALMA,

BuacHuTe, kakoMmy cuéTy mamia GyayT cooTBeTCTEOBAETE CNemyouwne
UeNoYKM OTBETOB HA NOCTABNEHHLIE BLILLE BONPOCHE

1) Aa-fAa- fa - Oa;

2) Het = Her - Het - Her;

3) Oa - Het - fa - Her.

MonpobyTe npuaymaTe TakMe BOMPOCH!, 4TOGE LBNOYKa OTsBeToB

Her - fla - Het - [la npueogmna k cuéry 2 : 3.

Bruncasts wonudectso mudopMany, coflepiRameeca B coobuge-
HHH 0 TOM, YTO HMMEJ MeCTO OJHH H3 MHOMECTBA DABHOBEDOATHBIX
Pe3yNbTATOR HEKOTOPOro COGHITHA, ¢ IMOMOIIBEI METONA NMONORMHHOLO
AeNeHHA BOIMOMNHO, HO SATPYAHATENbHO. [OpPA3AO MpoOme BOCHIONBLIO-
BATHCH CAEIVIONed 3AKOHOMEDHOCTLI.

Konu4ectso wHbopMawnn i, conepxalleecn B coobweHnd o6 OOHOM M3
N paBHOBEPOATHLIX PE3YNLTATOS HEKOTOPOro COGBITMA, ONPEeNseTcs M3
hopmynei:

2= N,

Ilpn N, pasmom nenoit crenenn gsodfixm (2, 4, 8, 16, 32 u 1. a.).
9T0 VPABHEHHE Jerko pemaerca B yMe. Pemarts Takwe ypasHenus

npu Apyrux N Bl HAYYHTECH 4YTh [03Ke, B KYDPCE MATEMATHKM
11 maacca,

Hpumep 4. Ilera u Baca samuTepecoBasHCH urpodt « Kpectrxn-
HOMMKH* HA noae n «n. Koamvecrso uuQOPMALMH, NOAYYeHHOES
BTOPAIM HTPOKOM NOCHE NEePBOTO XOAA NEPBOr0 HIPOKE, COCTABRISET
6 Onr. TpeGyercs BuIACHHTHL pASMEpPEl NONS, HA KOTOPOM HTIPaiT
[Mers n Bacs.

Hano:

i=6 2l=N 20 = 64

’o— T nxn=N 64=8=8

Omeem: 8 x 8.
2.2. AndaeuTHslii NOAXOA K MIMEPEHWIO wHdbopmaunm

Onpepenenue koamuecrsa MHMOPMALHE HA OCHOBE YMeHbIIeHHSA
HEONPEJEIEHROCTH HAIIMX 3HAHWI pacCMATDHBAET uHGOpMALHIO ¢
TOUKH 3peHHA €€ COo/epHAHHA, NOHATHOCTH ¥ HOBHSHBI I8 4Yelo-




AX0AL K MAMEPDEHWMKD WHPODMALL

pexa. C aroll TOUKH 3pEHHR B OpHEMEpe O NoalpaACHIBAHHHE MOHETH
OAHHAKOBO® KOJNMYECTEO WHGOPMAIMA COAEPIHT M apHTenbHbill ofpaa
ynasmeil MOHeTH, H KopoTkoe coobmenne +Opéns, B AnnEHas (ppasa
+B pesyawrare moalpackiBAHMA MOHETA YIAJA TaK, 4YTO HA eé BHAN-
Mol yacrr Haobpamién opéas.

Oauaxo npH XpaHEeHHH H mepegade HHOOPMAIHNHE ¢ DOMOIILIG Tex-
HHYECKHX VCTPOMCTE nenecoolpasHo OTRISULCH OT e8 comep:KaHMA
H PACCMATDHBATE HHEPOPDMALNID KAK DOCASAOBATENBHOCTE CHMBOJIOB
(6yxs, oudp, KOAOE IBeTA ToWeK HIoOpasKeHHS M T. J.) HEKOTOPOro
aJasuTa.

Mudopmauma — NOCNEAOBaTENLHOCTE CUMBONOE (Oyke, uwpp, xo40B
useTa TouYek WaobpaxeHws W T. 0.) HEKOTOpOro andasura.

————

MuEHHMATLHAR MOD(HOCTE AndABHTA (KOAHYECTBO BXOAMAIIHX B
Hero CHMBOJOB), OPHCOAHOrO AJA KOAWPOBAHHA HHDOPMALNH, paB-
ma 2. Taxoil andasuT HAskBaeTcA JBOMMHLIM. OJHMH CHMBOJI JABOWY-
Horo andasura uwecét 1 GuT madgopMALHIH.

Cornaceo Koamoroposy, koamdecTso MH(MOPMAIMM, COfepKAIIeH-
2 B MOCAeA0BATENLHOCTH CHMBOJIOR, ONpefenseTcid MHHHMANBHO BO3-
MOMHBIM KOJHYECTBOM IBOMMHEIX JHAKOB, HeODXOAWMEIX AAA KOAH-
POBAHHA 3TON NOCAENOBATENBHOCTH, (EJOTHOCHTEILHO K COAEPMKAHHIO
npeacTasiedHOro e coofmenns. JlamHsiil noaxoa K onpejeseHHio
KOMHYecTBA MHGOPMALAH HA3KBAIOT AJQABHTHBIM.

AHopei Hwkonaeswd Konmoropos (1903-1987) —
OOMH W3 KpynHeRdwnx maremarikos XX sexa. Mm no-
Ay4EHbI OCHOBONONEraNWME PE3YNLTATE B MaTemari-
YECKOW NOrvKke, TEOPWW CNOMHOCTH anropuTMOR, Teo-
puy MHdopMauMK, TEOPWK MHOXEBCTE W DROE OPYrix
ofinacreil MaremMariku M B8 NDHUIOKEHWRA.

MHbopMaUMoHHBIM ~ 00bEMOM  COODIWEHMA HA3LIBAETCA  KONWMECTEO

OBOWYHEIX CAMBONOBR, KOTOPOE WCNONL3IYETCHR ONA KO4MPOBEHWRA aToro

cooGweHuA. B ABOWNHOM KOAe OOMH ABOWYHBIA pa3pan Hecét 1 Gur

MHpOpMAaLN.

B oranume oT onpejedAeHRA KoamuecTsa uHpopmanmmm no Koa-
MOTOpOBY B oOmnpeaeienun mnupopmanmonaOro ofbéma He Tpebyerca,



fnasa 1. Wndpopmauwnn

yrolkl 9MCA0 ABOHYHBIX CHMBOMOB GLINO MHHHMANLHO BOSMOMHBIM.
[Ipu onTHMANEHOM KOJAMPOBAHWH MOHATHA KOAWYecTBa WH(QOPMAINH
H HHpOpMauHoEHEOTO 00BLEMA COBIOAJAOT,

Ha kypca mEdQopMaTHKE oCHOBHON IIKOAB BM 3JHAETe, YTO ABO-
HUHBIE KOAL OhiBalOT pasHOMEpHLIE H HepasHoMepHble. PaBHOMepHhle
KOMbl B KOAOBHIX KOMOMHANMAX COAEDKAT OAHHAKOBOS YHCAO CHMBO-
JIOB, HEPABHOMEDHLIE — pAsHOE,

IMeppsiil pasroMepHMIl ABOMYHBI Koj ObLl H306peTéH (QpaniLysoM
Hanom Mopucom Bogpo B 1B70 roamy. B xome Bomo menoasaviores
CHTHAJABI ABYX BHAOB, HMEKINHE OIHHAKOBYH [AIHTEILHOCTh H ab-
CONKTHYIO BEIHYMHY, HO DPAIGHYID NOJAApHOCTE. JITHMHA KOmoB Boex
cuMBoaoB andaswra pasHa nate (puc. 1.7).

Tabauua Gyxs
A | pe O B T I T F-K 00 0. . || 8 0, ..0
B 00 I C .. .0 0.0 L | o0 00—-—- | T C. 0.0
E | 0. || D} 0000 I M r oo .0 | L' 0. 000
i o 4L .
I | =e <%0 F | sn.00 N 00 o0 | w 0. 00
0 ":_ 000 G .i_ 0.0. [P oo coo | X Ge 0
U v 0.0 H I .0 ao. Q odo.e’ |8 | o. o0
Y . «0 - J I -0 o I R 00 .. 0 — | O B

Puc. 1.7. @parment xogosoit vabfnmunm kwons Bogo

Beero ¢ momomsio koga Bogo momuo coctaBHTs 2% = 32 womGH-
HAIMH.

a Ilpumep 5. Cnoro WORD, sakoampoBaHHOE ¢ NOMONILI KON
Bono, Gyaer BRIIIANeTh TAK:

1 | 1
.|unaun..|o.uouu
|

Hadopmamnornsit o6bém Taxoro coobmennsa pasen 20 Gwram;
TAKOBO KOJHWYECTBO ABOHYHBIX CHMBONOB, KOTOPOE HCNOMLAIYETCA ILIH
KOAHPOBAHWA 3TOT0 coobmenni,




NMoaxoabl K namepennio mHpopmaunm

Ipumep 6. [lns ABOMYHONO NPEACTABJEHHA TEKCTOB B KOMIBIOTE-
pe WAllle BCEro MCHONLAYETCH DABHOMEDHLIN BOCHMHpPAspAAHLIl KOA.
C ero nmoMOImBI0O MOMHO 3akoguposats andasar ma 256 cumeoaOB
(2% = 256). ®parment xogosolt rtabmunm ASCII npemcramnen Ha
pucynke 1.8,

65 A 01000001 78 N 01001110
66 B 01000010 79 0 01001111
67 c 01000011 80 P 01010000
68 D 01000100 81 Q 01010001
69 E 01000101 82 R 01010010
70 ¥ 01000110 83 8 01010011
71 G 01000111 84 [y 01010100
72 H 01001000 85 u 01010101
78 1 01001001 86 v 01010110
74 J 01001010 | 87 w 01010111
75 K 01001011 | 88 X 01011000
76 L 01001100 89 Y 01011001
77 M 01001101 90 Z 01011010

Puc. 1.8. @parment kogosoit Tabmuom ASCII
Cnoso WORD, saxoamposamHoe ¢ nomomeio Tabammn ASCII:

oirlol1lo/1]11lo/1/olo/1/1/1/1/0/1/0/1l0/01/0/0/1/000 1000

Hudopmanuonnsii ofbéM Taxoro coolfmenns pased 32 Outam.

Ha gypca mHGOPMATHKE OCHOBHON IIKOJAL BAM H3BECTHO, 4TO C
NOMOIILI0 i-pPasPALHOrO ABOWYHOrO KO/JAA MOMHO 3AKOJHDOBATE Anda-
BHT, MOIMIHOCTH N ROTODOTO uneemm W3 COOTHOIIEHHA:

2l = N,

HMusMu caoBaMu, 3HAS MOIMHOCThH WCNOJAB3yeMoro amndasmuTa,
BCErJlA MOMHO BRIYHCARTH HHOQOPMANMOHHEIA Bec CHMBOJA — MHHH-
MAaIbHO BO3MOMHOE HOMH4YecTBo OuT, Tpefvemoe ANA KOAHPOBAHHA
cHMBOJ0B roro andasmnta. [Ips srom uabopManMOHHLIA Bec cHMBOJA

A0JKeH ORITE BRIDAMKEH [EMLIM YHCJIOM.
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CooTtHowenne anA onpegeneHws  MHGODMALMOHHOND BECA CUMBONA
andaBuTa MOXHO NONYYMTL W W3 Cheayowmx coobpaxeHwi,

Mycte N — moWHOCTs andasnTa, MCNONL3YEMOro NS KOAWDOBAaHWA
cooBweHwd. MpK 3ToM B KAXA0OM KOHKDETHOM coobweHuu kakue-To
cumMBons andaswta GyayT WCNONL3OBATLCA Yalle, Kakwe-To — pexe, a
Kakwe-To — He OGyayT wcnons3oBaTteca soobwe. He craxem ofpawaTts
HE 3T0 BHUMaHwe, HaoBopoT, Byaem CYWTaTe, 4T0 MOGOR K3 cuMmBonos
MOXET NOABWTLCA B COODWEWWW C PaBHOR BEPOATHOCTHLID. [pyrimn
cnoBamMW, NofeneHdwe B coobuwedny OYepeHOro CUMMBONA — OOHO W3
N pasHoBEpOATHLX coOTHA. Ho xonuuecTeo wHgOpMauwu i, coaep-
waweecd B coobuwerwn of ogHom W3 N pEBHOBEPORTHLIX PE3YNLTAETOE
HEKOTOROro cobbiTMA, ONPEOBNAETCA W3 dopMmyns 2' = N.

AnropuTM BEMHCIEHHA HAEQOpMAnHOHHOTO o0BEMAa coolLleHHSA

BBITAAAHT TAK:

1) onpenennTs MOIMHOCTL Henoabayemoro andasmra N

2) ua coorsomenus 2' = N onpepenurs i — mnudopMannoHALI Bec
cuMBONA anpasnTa B Gurax (AMHMHEHY ABOMYHOrO KOJA CHMBOJA M3
HCNOAb3YeMOro andasmra Momuoers N);

3) erruMcauTs HHGOpMaLMOEAL obbéM coobmenna I, yMHOMHB WH-
hopManHOHHLIA BeC CHMBOJA | HA KOJHYECTBO CHMBOJIOB B CO0G-
mennn K.

Mpw andasmutHoMm NOAXONE WHPOPMALMOHHLIA OObEM coobuenna I, co-
CToAWEro M3 K CUMBONDB, BRIMWCNABTCH NO dopMmyne:

I=K-i
rae | — WHQOPMAUMOHHLIA BEC CMMBONG B GWMTax, CBR3AHHLIA C MOLL-
HOCTBIO MCNONB3yeMoro andasuta N COOTHOWEHWeM:

2=N,

Hpuamep 7. Jlna permerpanuu Ha HEKOTOPOM caliTe NOJBLIOBATENIO
HAJ0 NPUAYMATE NApPOab, cocroAmguii wa 10 camsomos. B xauectse
CHMBOJIOB MOMHO HCHOAL3OBATL JEeCATHYHLIE DHQPE ©H MecTh
nepebix OYKB JaTHHCKOre andaBura, npHdéM GYKBL HCOOAbL3YIOTOH
ToabKO sarnasEwie. Ilapoam xoaupyiorcs nocHMpoabHO. Bee cum-
BOIE KOAHPVIOTCH OJHHAKOBEIM H MHHHMAIBHO BO3MOMHEIM KO-
aavecTrom Our. Jlna XpaHeHEHMA CBRASHMI O KAMIOM [OJbL3OBATENE
B CHCTEME OTREJeHO OJHHAKOBOE M MMHHUMANLHO BOAMOM(HOE LENDE
yucao Gair.

HeolxoaumMo BLISICHNTL, Karo# of6béM nmaMaTH norpebyerca ansa
xpageans 100 naposneii.
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Hano:
N=10+6=16 |Ij;0=100-1 |16=2 i=4 (bura HA CHMBOJ)
K =10 I=K-i IT=10-4 = 40 (6ut) = 5 (Daiit)

Omeem: 500 Gaifir,

2.3. EaMHnubsl mamepenuna umHdopmaumnm

Hrax, B IBOMYHOM KOAe OQHH JBOMYHEN paspan Hecér 1 GAT HE-
dopmanmn. 8 6ur obpasyior ogmu Gaftr. Ilommumo G6mra m Gaitra, ans
HamMepeHHA MEQOPMALMM HCOONL3YIOTCA Gonee KPYHHLIE SIWHHIILL

1 K6aifir (kmanobaiir) = 2'° Gaiir;

1 Moairt (merafaitt) = 2!° K6aiir = 22° Gaiir;

1 I'Gaitr (rurabaiir) = 2'° MGaitr = 22° KBaiir = 2% Gaiir;

1 Téaiir (tepabaiit) = 217 I'Gaiir = 2°0 M6aiir = 2% KGaiir =
= 240 Gaiir;

1 Il6aitr (nerabaiir) = 210 Tgaiir = 220 [GaiiT = 2%° Mbaiir =
= 240 KGaiir = 2°° Gafit.

MCTOPMYECKW CNOXMNOCE TaK, YTO NPWCTABKA «KMNO=, <Meraws, =riras, o
«TBpa= W Op. B MHHOPMaTHKE TPAEKTYIOTCA HE Tak, Kak B Maremarike,
roe =kmno» cooreetcreyer 10%, =mera» — 108, «rura» — 109 «tepa- —
102 wr o

310 npowsowno notomy, uto 2'0= 1024 = 1000 = 10°. MoaTomy
1024 Galita W cranW WaswBare kunobGaiitom, 2'% wunoGadita cranm Ha-
3uBaTL MerabanToMm M T 4.

Yrobel Mabexars NyTaHAUb C PasnuyHbIM MCNONLIOBEHWEM OHWX K
Tex we npucrasok, B 1999 r. MexayHaponoHas anexTDOTEXHWYECKAA KO-
MWCCHA BBENA HOBLIA CTAHOADT HAWMBHOBAHWA ABOWYHLIX NPWCTAEBOK.
CorpacHo atomy crangapty, 1 xunobait pasumerca 1000 Gair, a senw-
ywHa 1024 Gaita nonyysna Homoe HazagaHwe — 1 kwGubaiT (KwbanT).

Y wac 8 crpane 8 2009 rogy npuHATO =TToNOXEHWE O eOWMHWLAEX
BENWYMH, OONYCKaeMbsX K NpumeHeHwic B Poccowickon Penepaimes,
B HEm ckazado, 4TO HaWMEHOBaHWE W 0003HAYSHWE BOMHWLE KOonu4e-
ctea wudopMauwk «Gait= (1 BaitT = 8 GWT) NPUMBHAIDTEA C ABOWYHbLIMW
NPUCTABKAMW =KWN0=, =MEr@», =(WIME», KOTOPLIE COOTBETCTEYIOT MHOMMTE-
nam «2W0s 4220 y «2% (1 KBaim = 1024 Ganr, 1 MGaiT = 1024 KbGair,
1 Baidt = 1024 MbGait). [JavHbie npucTaskl nNWWyTcA © Bonblioi

GykBe,
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PaceMOTpHM e1é HeCKOJAbKO NPHMEDOE DEMIEHHA A3ANAY, CBASAH-
HEIX ¢ onpefenenneM wWHbopMaAnHOoHHOro 00BEMa coolimenmil.

Ipumep 8. IIpn permcTpannl B KOMOBIOTEPHOIN CHCTEME KAMIO-
My OOJB30BATEN0 BHIAAETCA DAPOAL AawHo#l B 12 cumsonos, ofipaso-
BEHHBI M3 JECATHYHHX Oadp ¥ nepBMx meeTH GyKB aRrAHikcKOro
ampasura, npHiéM GYKBR MOTYT HCOOIB30BATHCA KAK CTPOYHBIE, TAK
H OPONHCHBLIE — COOTHETCTBYIOLUIHE CHMBOJL CUMTAIOTCH DAEIHEIMH.
ITaponn kogmupyloTes mOoCHMBOALHO. Bee CHMBONLI KOAMPYIOTCS ofHMHA-
KOBBIM W MHHHMAJLHO BOIMOXKHHM KoMHuecTBoM Our. [lna xpamenmus
cBejieHMil O KAMIOM TMONLIOBATENE B CHCTEME OTBEJSHO OJHHAKOBOE M
MHHHMAJBHO BOIMOMCHOE umenoe umcno Gafir. Kpome cobersenso napo-
JAA ANA KAKAON NOTL3OBATENA B CHCTEME XDAHATCH NONONHHTENLHLIE
CBEIeHMA, 1718 KoTopeIX orBegeHo 12 Gaitr. Ha raxoe maxcuMamthmHoe
HOJHYECTBO NOJL3OBATENEH DACCYMTAHA CHCTEMA, ECAM AR XDPAHEHHA
ceegennit 0 noassopaTensx 8 Heill orpemeno 200 KGaiir?

Ipexcae Beero, BHIACHEM MOWHOCTH ANMDABHTA, HCNOALIVEMOTO
ana sanmck naposaedi: N = 6 (6yxkam nponucusie) + 6 (Gyxsst erpou-
HEe) + 10 (recaTHuHbe HRQps) = 22 cAMBOMIA.

Mna ropmposanns oxmoro us 22 cumsonos Tpebyercs 5 GuT na-
MATH (4 Gura nossonsT saxoguposats Beero 24 = 16 cumsonos, 5 Gur
NO3BOAAT 3aKOAMpOBATE yie 2% = 32 cumsona); 5 — MEEAMaTBHO
BOSMOMCHOE KOJWYecTBO OHT AnsA woauposanua 22 pasHLIX CHMBOJIOB
AndaBNTa, HCOONBL3YEMOre JJAA JanmcH napossedi.

Ana  xpamenma scex 12 cumBoaos napoas  tpebyercs
12 -5 = 60 6ur. Ha ycaosma caegyer, 9TO NAPOab NOJDKEH JAHMMATD
nenoe 4reno Gair; 1. K, 60 He KparHO BOCEMM, BOaBMEM GuHMKal-
mwee Goxbiliee sHAYeHHe, KOTOPOE KPATHO BochMH: 64 = 8 - 8. Taxum
ofipazoM, ofHMH napons zasamaer B Gafir.

Hadopmanna o noassosatene sammmaer 20 Gaitr, T. K. comep-
HHT He ToAbKO napoas (8 Gailt), HO B NONONHHMTENLHEIE CEEIEHWS
(12 Gaisit).

MaxcHManLHOe KOJHUECTBO mNoab3osaTenedl (s«noasa,s), undop-
MALNI0 0 KOTOPLIX MOMHO COXPAHHTE B cHcTeme, pasmo 10 240:

QB

200 Kbaitr _ 200-1024 Gaiir

20 Gafit/monba. 20 Gaitr/noba. =10240 noasa.

s"""fg HOpamep 9. OO6wém coobmenmus, cocrosmero ma 8192 cumpo-
nos, pased 16 KGafir. Kakosa MakcumanbHas MomHOcTh andasmTa,
HCMNOALIOBAHHOND NpH HOepexave coobmesnn?
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Hano:
I = 16 KbaiiT = I=K-+i, i=I/K |i=16-2'3/8192 =
= 16 - 2!3 par N=2 = 16 (6ur)
K = 8192 cumsoas N=218u
N — 2 | = 65 536 (cumsosnos)

Omeem: MAKCHMAIBHAR MOmHOCTH andasura — 65 536 cmmso-

CAMOE INABHOE

Hadopmanna (no Illensony) — #To cHATAA HeonpefenéHHOCTb.
Benuunna HeonpeleléHHOCTH HexoToporo cofETHA — 2T0 KOJIHYEeCTBO
BOAMOMKHBIX peayabTaToB (Mcxomos) aannoro cobmrma. Coobmenne,
YMeHBIIAKNIee HeonpefeléHHOCT: 3HARMA B 2 pasa, Hecér 1 OmT WH-
topmanmn. Kommecrno undopmanus {, cofepEameecs B coobmenun
of opmom u3 N paBHOBEPOATHRIX Pe3YNLTATOR HEKOTOPOro CODLITHA,
onpeaenserca ua opmyas: 2' = N, Taxoil noaxon K H3MEpeHHIO HH-
fopManHE HAILIBAKT COAEDIRATENLHEIM.

Hudopmanes (no Koamoroposy) — NoCAeA0BATEIBHOCTL CHMBOJIOB
(6yxs, mudp, KoAoB nBeTAa TouYex HaolpaXkeHMs M T. 1.) HEROTOpOTrO
andasara. HadopmaononasiM ofbéMonM coofienns HA3LIBAETCA KO-
AMYECTBO ABOMMHBIX CHMBOJOB, KOTOPOE HCIOAbL3YETCA ANA KOAHPO-
BAHMA 2TOTO cooGmienua. B asomusHoM Koge OOMH ABOMYHLIN paspaja
mecér 1 Gmur uadopmannn. Taxoil nogxon ® mamepenmic HEQopMAaHR
HASKIBAKT ANABHTHEIM.

[Mpu andaswraom nopxone uuopmanmonunil obuéM coobieHns
I, coctoamero w3 K cHMBONOE, BRMWCAAETcHA no (QopMyne:

I=K-+§,

rue i — uadopManHoOHHLI Bec cumBona B Gurax, cessanHslll ¢ Mo~
HOCTBIO MeNOALIyeMoro andasura N coormomenmenm 20 = N,
Enmauins #aMepesHns BHQpOpPMALHE:

1 Gafir = 8 Gnr;

1 K6Gaitr (kraobaitr) = 210 Gaitr;

1 M6aiit (merabaiir) = 210 K6ajir = 220 Gaiir;

1 I'baiir (rurabaiit) = 2!° Méaiir = 22° Kéafr = 2% Gaiir;

1 T6aiir (repabaiir) = 210 I'Gajir = 220 MGaiir = 2% Kbaiir =
= 240 faifr:

1 MGair (merabairr) = 210 THafir = 220 [Gaiir = 290 Mbaiir =
= 240 Koair = 2% Gaiir.
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IOaHMA

1. Yro Taxoe HeoNpeAeNéHHOCTh JHAHHA O PE3YALTATE KAKOTO-AH60
coberrua? [pusegure npumep.

2. B uéM COCTOHMT CYTH COAEPKATENBHONO NOAXOAA K ONpEAeIeHHID
koamgecrsa wadopmanun? Yro Taxoe GMT ¢ TOYKH 3peHHH CO-
IepaATENRHOTO moaxoma?

4. lMaponem AnA DPUICHEHHMA CAYHHT TPEXIHAYHOE YHCAO B INECT-
HAOUATEPHTHOH cHeTeMme cuMcieHEns. BoaMoKHEIE BADHAHTH Ia-
posasa:

180 101 66¢ | FFE 123

Adl BEO 391 110 125

Orser Ha raxoil Bonmpoc (oM. HM:e) cofepsxut 1 6mT ErdopMa-

man?

1) Dro yncao sanHcaHo B ABomuHOll cHcTeMe cumcaeHna?

2) 910 uHCNO SANMCAHO B 4YeTBePHYHOI cHcTeMme cumciaenmns?

3) 9ro umcno MoKer ObITh ZANMCAHO B BOCHMEpHYHOM cHcTeMe
cancaenna’

4) 9ro wHcao wModer ObITH BANMCAHO B JeCATHYHOH CcHCTeMe
cuHcaeRnsa’?

5) 9ro uncno Moser OuTH 3ANMCAHO B INECTHAAUATEpMYHON cH-
cTeMe cuHcaeHna’

4, llpn yragsiBaEul Oe10ro YMENa B HEKOTODOM AHAIA3SOHE GLLIO
moayyeso 5 Gur wmdopmanmn. Kakops sHanfonnmee B mawn-
MEHBIIE® YHCAA 9TOr0 AHanazoHa?

5. Kakoe MaKCHMAALHOE KOJHYECTBO BONPOCOB AOCTATOMHO SAJATH
BamMeMy cofecelHHRY, 9TO0R TOWMHO ONPENelHTh JAeHb H MEeCHI
ero poMIeHHA?

6. B uém cocTONT cyThE AMDABMTHOrO NOANOAA K HIMEDEHNIOD MH-
dopmanm? Yro rakoe GHT ¢ TOYKH JpeHHE AMQABATHOrO mOI-
xomal

T. 3axogupyiite cpaay «ALL IN GOOD TIMEs xomom Bomp m
BOCEMHPAZDAAHLIM HKOMOBIOTEDHRM KogoM, Cpasmpre noayuen-
Hble MEbpOpManHOHEEEe 00BEMBI TEKCTA.

B. Kakne eIMHHIE HCOOALIYVIOTCH I8 uamepenns obnéma muHbop-
MAIlAH, XpaHAmeics Ha KoMnOboTepe?

9. Ofwém coobmenus, cogepsamero 11 264 cumsona, pasen
11 Hoaiftr. Oopegennte MAKCHMANLHYIO MOIHOCTE AadasmTa,
KOTOPHMH MoOr OBTH HCOONL3OBAH AMA KOJAHPOBAHHMA STOro coob-




NMoaxoasl ¥ uamepeHuo MHdopMmaumnm

10,

11.

12.

13.

merna? KaxoBa MHHHMANTRHAR MOLIIHOCTh amndasuTa, HCNONBIO-
BAHHE KOTOPOro MPHBeIO K TAKOMY e HHPpOpMAIMOHHOMY 00b-
My SAaROAMDOBAHHOTO coobmennsa?

B mxone TH0 ywammMxcs, KOOkl YYAIMHXCH JANHCAHE! B IMKOJIL-
Holl MEGOPMANMOHHON CHCTEME ¢ NOMOIILI) MHHHMANLHOrO KO-
anyecrea Gur, Kaxos mmdopmanmonunil ofném B Gaiirax coob-
menna o rogax 180 yuampmuxcs HAYAABHBIX KJAACCOBT

B mkonsHON Oase AAHHBEIX KAXMILHA YHeHHE OOMYHYHA HASHTH-
dmkarop, cocroamuit posso u3 6 cumsonos. B KawecTse CHM-
BOJIOB MCHOAL3VIOTCH Bee 3arjaBHble GYKBH pyccroro andasura,
kpome «Bs, «Bls, «'bs u «bs, a Taxme Bce AecATHYHbIE HHD-
psi sa mexaouenmenm nudps 0. Kamawil raxoll waesTHdgurarop
8 uaGopManMoHHO CcHCTeMe JANMMCHIBASTCA MHMHMMAJLHO BO3-
MOJKHBIM M OJHHAKOBBIM UeAbIM KomudecTsoM OaifiT (npm sToM
MCNOAB3YIOT NOCHMBOJLHOE KOQHPOBAHHE M BCEe CHMBOJLL KOAW-
PYIOTCA OAMHAKOBHIM M MHHHMAIBHO BOIMOMHBIM KOJIHTECTEOM
GmT), Onpesennre o0béM NAMATH, HeoOGXOAMMEIA A1f XpAHeEHHA
B atofi cmcreme 180 maeHTH(OHKATODOB YHANMXCA HAYAILHEIX
kaaccon. Orser BeipasuTe B KuaobaiiTax.

B xoze TrenesmamoHHOre moy npoeoamrea CMC-roaocopanme:
Kaaslil TejseapuTens oTmaéT cBoil roloc 3a oanoro u3 12
APTHCTOB-YYACTHHKOR INOY, OTHpaBnss coobiieHHe ¢ €ro Ho-
mepom, loJoc KamkAOro TeJeapHTENd, OTAAHHBIN 38 TOrO HIH
MHOTO YVHYACTHHKA, KOAMDYETCHA OJHHAKOBRIM o MHHHMAJNLHO
BOSMOMHRIM KOTHYecTBOM OMT B COXPAHSETCA I8 NoAB8IeHHA
uTorop. 3a BpeMs TeJeBHIHOHHOrO WIOY B MONOCOBAHHH NMPHHA-
an yuacrme 163 840 apureneit. Onpegennte o6héM coXpaHeH-
HOoff HMH@OPMANHE O TOJOCOBAHHHM H BHIPDASHTE ero B KHID-
Bailtrax.

Ipn perMcTpanME B KOMNBIOTEPHOH CHCTEME KAMAOMY N00b30-
BATENI0 BBUIABTCA TAPONb, cocToAmHA wa 6 cumBonos m coaep-
skamuii TONBKO CHMBOAE Ha mectnOyksennoro nabopa A, B,
C, D, E, F. Jlna xpaHeHHs CReAeHHNA 0 KAMAOM NOJB3IOBATENE
OTBEJEHO OAMHAKOBOE M MHHHMATBHO BOZMOMHOE MEJg0e HHCIO
Gaitr. [Ipu sTOM HCNONBIYIT NOCHMBOJBHOE KOLHPOBAHHE Napo-
Aelf B BoP CHMBOJL! KOTHPYIOTCH OAMHAKOBBIM o MHHEMATBHO
BOIMOMHEIM KoauuecTsoM Gur., Kpome cobcTrBenso napons AnA
KasJOr0 NOJL3OBATENR B CHCTEME XPAHATCA AONOJNHHTEIbLHEIE
cheflennsd, samumaomme 15 Bafir. Onpenenure obbeM naMaTH B
GaitTax, HeobxoaMMbIft Aas xpanenmsa csefenuit o 120 nmoasao-
BATENAX.

v,



Maea 1. Undbopmaums

§ 3
MudbopmaymoHHbie CBRA3M
B CUCTeMax pasniM4HoOW npupoas!

J3.1. Chucremnil

Oxpyxamomuii Hac MEp MHOroo6pasen u cloxen. OH HANOJHEH

pasHoOOpasHBIMM 00BeKTAMH — NpPEIMETAMH, NPONECCAMM ¥ SBJe-
HHAMH,

0 Cnoxtsie 06beKTsl, COCTOAWME W3 BIAMMOCBRA3EHHLIX YACTEN (anemen-

TOB) W CYWECTBYIOWME KBK BOMHOE UBN0Ee, NPWHATO Ha3biBaTh CHCTe-
MAME.

Beakan cucrema onpenensieTcs COCTABOM CBOMX wacrelt u CTPYI-
Typoilt — nopaakoM ofLeIHHENHA ANEMEHTOB B eguHOe uexoe. [lna
ONHMCAHMSA CHCTEM YACTO MCHONb3YETCH MX NPEACTARIEHHe B BHAe I'pa-
¢a. Ha pucynxe 1.9 B Bune rpada npeacTaBiena cmerema Habupa-
TenbHBIX KoMuccHit B Poccmitckoli ®epepamun.

Coexnnenne, HHTErPANHA OTAENbHLIX HIEMEHTOB NMPHBOANT K CH-
cTeMHOMY 3DQEKTY — BOHHKHOBEHMIO Y CHCTEMLI HOBBIX CBOMCTS,
He NpPUCYINMX HE ofHOfl M3 eé cocTaBmnix uacredt. Hapymenme axe-

UeHTpansHas wabuparensHan KOMHWCCHA

: MabrpaTenbHLIE KOMUCCHIA
— | cyfuexTos P

OxpymHbe H3BMPaTENbHBIE KOMUCCHM

. A ek

b ] - :
/ TeppuropuansHbe MaBuparensHLe KOMUCCHI
= ] (panonHBie, ropoackue)

|

e Puc. 1.9. Cucrema mabmparessusix xommecnit 8 Poccmiickoit Pegepamun

o

F o, |
| |
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MudopmaumoHHLIE CBR3IM

MEHTHOI'D COCTABA MM CTPYKTYDH CHCTEME! BeféT K YacTHUHON MiaM
noanolt yrparte eé QYHKIMOHANLHOCTH.

Jlwboit peannublii ofbext GecxkoHeuwHo chaosxen. Crenens geranan-
GAUHH TPH ONHCAHMH €ro COCTABA H CTDYKTYDPBI 34BHCHT OT TOro,
AnA wero aTo HymHo. Ogme B rTor Me O0BLEKT B OJHHX CIOyYasx
MOMCET PACCMATPHBATHCA KAK CHCTEMA, BEJINYAKINAA B cebd apyrue
ODOACHCTEME] B 00BeKTRI, & B APVIAX — KAK OpOCTOH ajIeMeHT HiIn
NOACHCTEMA, BXOAAILAA B JDPYIYK) CHCTEMY.

IMpn mecnefoBAHMH TEX WIH MHBIX O0BEKTOB OKDYAIOIIEr0 MHDA
HEJOCTATOYHO PACCMOTPETE [0 OTARNBHOCTH KAMUILIN HA3 3J1eMeHTOB,
BXOAAMUX B HX coctaB. Hayuas nesTentHOCTh CHCTEMLI, HYIKHO Y4H-
ThHIBATL HE TONLKO BCe &8 BJIeMeHTHl, HO H CBAZH MeMRIV HHMH, A
Tagme BaaumMoZelicTBHME cHCTEMB! ¢ OKpyXaoiguM MupoMm. B srom
COCTOHT CYTh CHCTEMHOIMD NOJAXO0IA.

CnocobrocTs NPUMEHATL CHCTEMHHIH moaxon (pacCMATPHBATE HC-
chaefgyveMbail ofbeKT KAK DIEMEHT CHOTEMBI, CBASAHHBIN C MHOKECTBOM
APYTHX MIEMEHTOBR) M OIEHHBAThH HA dTOH OCHOBE CHTVAILHIO ¢ PASHBIX
TOHEeK 3peHHA HABIAAETCHA Oﬂﬂﬂmﬁ CHCTEMHON MLIIIJEHHA, NO3IBOJIHAK-~
mero 4Yeaopexky pwbnpaTe HanGonee adpexKTHBHBIH OVThH pelmeHHsA
BOZHMKAKIMX npodieM.

3.2. UHpopMauMOHHbIE CBA3W B CUCTeMax

Bo Bcem muOroofpasuy OKpPYIKAIIHX HAC CHCTEM MOMHO Bhige-
JIATE CHCTEMEl ECTECTBEHHLIE (IPHPOAHLIE) H CHCTEMLI HCKYCCTBEHHEIS
(coaganpnie yenoBeKoM) — TexHHYeckHe B obUlecTBeHHBIE.

I[Ipupoansie cHeTEMBI TAKMKe MOMHO HA3BATH MATEDHATLHBIMH,
H ectn MHOMECTBO MATEDHANBHLIX CHCTEM, CO3JAHHLIX HEMOBEKOM
(TpaECcHOpTHAR CHCTeMA, aHeprocucrema w Ap.). Memay sseMeHTAME
TAKHX CHCTEM CYINECTEYIOT MATEDHANLHLIC CBASH: (PHIHYeCKHe, sHep-
reTHdecKHe B Ap.

Ho Bo MHOrHX MaTepHANLHLIX CHCTEMAX, HANDHMED B CHCTEMAX
PACTHTEABHONO H HKHBOTHOTO MWDAa, CYIIECTBYIOT CBASH, KOTODHIE
MOMHO HA3BATH HHEDODPMALHOHHBIME:

* HBETKH H CONBETHA HEKOTODBIX pACTeHHII B TeueHHe OHHA NOBO-

PAYHEBAKTCA BCONG 38 COMHIEM;

* MHOTHEe DTHEHE ¥MHEOTHLIE NDaxyinMH MeTEAMH AT 3IHATE YyHKa-

KAM, HTO 3TA TEDPDHTODHSA Ve IAHATA}

* TpeaH CONMOBBH CHAYHIAT ANA lTpHB.IIE'IIEEHH CAMKH H T. A.

HME(popMATTHOHELIE CBA3ZH NPHCYIIH H TEXHHYECKHM CHCTEMAM:




iBa 1. MHQopmauma

ABTOMATHYECKOS YCTPOHCTBEO, HASLIBAEMOE TEDPMOCTATOM, BOCIIPH-
HEMEET HHPOPMALHID O TeMIepaType B NOMENIEHHH W B JABHCH-
MOCTH OT 3AJAHHOTO YeJOoBEKOM TEMIEPATYPHOTO pPEeMHMA BRIW-
YAeT HWJH OTKJAKWYaeT OTONMTeNbHble npubophl;

ABTONHIOT YOPABAAET CAMOJETOM B COOTBETCTEHH C 3AJ0ReHHON

B HEro nporpaMmol ® T, 4.

Ha ocuHope MHMQODMAIHOHHLIX CBA3eH NOCTpOeHE! obllecTBeHHLIE
(coumansHbIe) CHCTEMEI, Npegcrapnawomue coboll pasnuuesle obbenn-
HeHuA moned.

HudopmanuoHase cBA3M B cHcTeMax nobolt npHpoas COCTOAT B
nepefade MHPOPMANMN OT OJLHONO SJEMeHTA CHCTEMBI ¥ APYVIHoOMYy, B
obMene HHPOPMAMHEH MeX IV HIEMEHTAMH CHCTéMbl, B XDAHEHHH H
obpaborke wadopmammn, T. e, npeacrasaaT cobolt madopMannoHEbLIe
NpPoLecchl.

2HIA

HudopManua mensa He cama no cebe, oBa HYKHA A18 TOro,
yrofinl ofiecneddTh YCNENIHOCTh HEKOTOPhIX [eJeHaNpaBieHHRIX gef-
crenit, IlnaHomepHoe BO3OEHCTEHE HA HEKOTODHIN O0BEKT C UEALID
OOCTHMEHHA ONpele/IéHHOr0 pPeayibTATA HAJLIBAETCHA YIPABIEHMEM.
HayuenseM NpOIECCOE YIPABJIEHHA B JKHBBIX ¥ HEMHBBIX CHCTEMAaX
BAHHMAETCHA HAVEA KHOEDHETHKA.

- ——— e —— _

Ynpaanewwe — 3T0 MpPOUBCC UWBNEHANPABNEHHOMD BO3OEACTBMA Ha
ofLeKT, OCYLUWECTENAEMBEIA ONA OPradu3aunn ero QyHKLMOHWPOBaHMA No
FANAHHOR NporpaMme.

C Touxkm apenmsa KubepHeTHKH YIpaBJeHHe NPOMCXOAHT NYTEM
AAGOPMAIHOHHEOTG BaaAHMOgeficTEHA MexAy ynpaBamomum obbexToM
u obbwexTom ynpasnenns (pme. 1.10).

[paman csfAas NoApasyMeBaeT nepejaky HHQOpMaUWH OT yopas-
amomero obbexra K obpexty ynpapnenns., O6parman cssas — aTo
nponece nepexaus MHQOPMANNH O cocTOAHME o0BEKTA YHIpaBleHHA

Mprman ceRas
Ynpaanmouwmi OfverT
ofibeT YIPARNEHWA
OfparHan canas

Pwc. 1.10. KubepueTHueckans MOgels CHCTEME! VIPABRISHHA



MudopmaynoHHsie CBA3M

ynpasaswmemy obbexty. Hasmauenme obparnoifl ceaasm — KoppexkTH-
pOBEA VIOPABAAKNIHX Boadeidcreuil Ha obbexT VOpaBIeHHHA B 3aBHCH-
MOCTH OT ero COCTORHMHA.

MNpueegwTe npumepsl OOpPETHDIR CBA3W, NPEOYCMOTPEHHOA B OLITOBLX @
npubopax, B XMBbiX OpraHWamax, 8 obwecTee.

Bee womnosHenTH KuOepHeTHueckol cHoTeMBl YOPABIEHHA HMe-
IOTCHA B OPrEHHAMe MHBOTHOIO M 9efOBeKA: MOAr — VIPABISIONIHE
o0 BeKT, OPraHEl IBHMMEHHS — O0LeKTH VIPALTeHHS, HEepBEHAH CHCTe-
Ma — ranans mEGopManuonHoil ceasn. Taxwum obpasoMm, MHBOTHOE
H HeNOBEeK ABJIAKTCA ECTECTBEHHLIMHK (CO3faHHBIME npupomgoit) camo-
YOopasiaseMbiMM CHCTEMAMH, T. &. CHCTEMAMH, B KOTOPhIX YIOPpABIH-
wmuit obbert n ofberT ynpasnerms npeacrasiagior coboil eguHOe
nemoe.

Bce cHcTeMBl YyOPABAEHHA MOZKHO PASIEIHThH Ha:

* HEeASMOMAMUYECKUE CUCMEeMbl YNPABACHUA — 4YeJI0BEH ZAHHMA-
eTCH YIPARIEHHEM CAMOCTOATENLHO;

* @amMoMAamMu3uposannste cucmemsl ynpasaenus (ACY) — chop
HeoOXOIHMOll 018 NPHHEATHS perneHds HHbDOpMAnHE H eé obpa-
Borka NPpOH3BOAATCA ABTOMATHYECKH, A OKOHYATENLHOE DelleHHe
NPpHHEMAET Yed0BEK;

* cucmemsi asmomamuveckozo ynpasaenus (CAY) — see one-
PaINH, CBA3AHHBIE ¢ NPOUIECCAMM VIOPABIEHHA, nNpoRcxoaat Oea
YMACTHA 4YeJOBEKA M0 MNPOrpaMMaM, OpPeaBAPHTENbHO MNOAPOTOB-
JNEeHHBIM Yef0BeKOM,

KommgecTso aBTOMATHAHPOBAHHLIX M ABTOMATHYECKHX CHCTEM BO-
KPyr HAC HeVKJIOHHO BO3DACTAET.

CAMOE TINABHOE

Cnomuasie 00bEKTEI, COCTORIINE H3 BIAMMOCBA3AHHLIX 4acTeil (ame-
MEHTOB) H CYVIIECTEYIOI[HEe KAK eIHHOe eJ0oe, NPHHATO HAILBATL
cHcreMaMi. Beakas cmereMa onpefensercd COCTABOM cCBOMX gacTell n
CTPYKTYpOil — nopagkoM ofbefHHeHHSA BIEMEHTOB B @IHHOE [enoe.

Hudopmanuoansie cBA3H B cucTeMax moboll npHpOaL COCTOAT B
nepenade HHPOPMANHH OT OAHONG 3JEeMEHTA CHCTEMBI K ApPYVIoMYy, B
obmene napopMamMedl MeMay INeMEHTAMH CHCTEMBI, B XPAHEHHH M
ofipafioTke WHEQOPMALIMH, T. €. NPeACTABAAIT coboi MHGOPMAIHOHHLIE
nponecchl.

Yuopasiaenne — 3T0 OpPOLECe He/eHANPABIEHHOro posgeficrana Ha
o0beKT, ocylulecTBASeMbIH 108 OPraHMsanHl ero (QYHKIMOHMPOBAHMA

no sagaHHON mporpaMme,




fMasa 1. Uudopmaumn

@ Bonpocel W 3anaHMa

&

1.

10.

11.

12.

13.

14.

Yro tarkoe cucrema? I[IpueBeguTe NPHMEDPH ECTECTBEHHBIX ©
HCKYCCTBEHHEIX CHCTEM, HIYYeHHBLIX HIAH H3YYACMBIX BAMH Ha
Apyrux npeamerax. Onpormre X COCTABR B CTPYKTYDRY.

. PaccMOTpHTE NEPCOHANLHBLIA KOMOLIOTED, HMeIIMACA B Ka-

BuHere HHGOPMATHEN, KAK Opoctoll anemedHTt ofmol cHcrTeMsl,

NoAgcHCTEMY ApPYrof CHCTEMLI H CAMOCTOATE/NBEHYI) CHCTEMY, CO-
CTORIIVIO H3 APVI'MX MOACHCTEM.

. Yro Taxoe cucremEnil addext? IIpuBeguTe npHMep.

BhificHHTE 3HAYEHHME CAOBA +aMepI:KEeHTHOCThs. Kakoe orHOme-
HHE OHO HMeeT K Teme, paccMarpusaemoil B arom naparpade?

B uéM cocTOMT cyTh cHcTemMHOTO noaxona? Ilowemy cHoTeMHBIR
MOAX04 TAK BAYEH A1f HCCAed0BAHHA H npeobpasoBaHHA OKPY-
Mmaouero mupa?

[IpueeanTe npuMepsl cHCTeEM, ONHCAHHE KOTOpWX yaolHo upen-
CTABHTh B BHAe rpada.

. Kakoit Brnag B sayky sHecan Huwxonait Komepaur mn Kapa

Juaneit? Yro, no samemy MHeHH0, obbEAHHEAST HX OTKpHTHAT

. CornacHnl MM BEl ¢ VTBEPHIEHHEM, 4YTO OOHA H Ta e HHDOD-

MAIHA B DASHLIX CHCTeMax MoxeT ObTh NpejeTaBieHs PasHBLIMKI
crnocobamu? OfocuHyiliTe cBOK TOYKY SpPeHHA.

. [IpuseguTe npHMephl MATEPHAJNLHBIX o HEQOPMAIHOHHLIX CBH-

aeli B cHecreMax pasHOA HTPHPOAL.

Yro mayuaer Hayka kubepHmernral! BriscHHTE, KTO CUHTAETCA €8
OCHOBONOMOHCHHEOM .

OnnmuTe CYNIHOCTs VOPABIEHHA ¢ KAGepHeTHWeCcKoll TOYMKH 3pe-
HHSA.

IpusBegnTe NpHMEPH CHCTEM YIDABIEHHA, B KOTOPHIX OTAeNb-
MBI WeNoReK, TPYNOA J0Ael, TexHHHecKoe verpoileTso, MHBOT-
HOE MOryT BhiTh:

1) ofperToM VOpaBJIeHHA;

2) ynparnawmpM ofbeKTOM,

IpuseanTe NpuMepsl ABTOMATHYECKHX YOTPOHCTE, MOMYVYAKIIHX
poé GoJee MNPOKOe PACHPOCTPAHEHHE B HAINKM JHH.

IlocTpofiTe KAACTED, ONHCHLIBAKIIIAA OCHOBHLIE DOHATHSN, pPAc-
CMOTpPEHHEI® B 3TOM naparpade.




ObBpaborka nudopmaumm

§ 4

O6paborka uHpopmauum

Hadopmaunonusili npouece — COBOKYIHOCTh MOCAEN0BATENLHEIX
peitcreuit (onepaumnii), npomssBogEMbix Haa nHbopmammedt (8 BHIe
AAHHKX, GakToB, Maeil, rENoTes, TeopHil W Np.) ANA NOAYYEHHA Ka-
Koro-nubo pesaynbTaTa (QOCTHMEHHMA IenH).

MoHO BBIAGIHTE TPH OCHOBHBIX THIA WHGOPMAIHOHHLIX NOpO-
neccon: ofpaborka, Xpanenme ® nepesaga wHbGopManumn. PaccMmorpaM
ux nogpobHee.

06paboTka WHAOPMAUMM — 3T0 LENEHANPABNEHHbIA NPOLBCC Mame- 0
HEHWA COOEPXAHWA MNKU GOpPMBl NPEOCTABNEHWA MHQOpMaLMA.

4.1. 3apaum obpaborkm uHboOpMaumMK

Ha wypca uabOpMATHEH OCHOBHON IIKOABR BAM H3BECTHO, 4TO
CYIIeCTBYET ABA DABNHYHBIX THnA o6paboTER WHGOPMAIWH:

1) ofpaforka, CBASAHHAA C NOIVIEHHEM HOBOTO CONEPMKAHMHA, HOBOMH

HHPOPMATTIH;

2) obpaboTia, CBASAHHAR ¢ HIMeHeHHeM (POPMEl DPEICTABJCHHA HH-
opMaLHH, Hé NESMEHAWMAR €8 CcofgpHAHNA,

K nepsomy tiny ofpaborkm mmpopmanmm orHOCATCH: npeobpa-
IOBAHME OO0 NpaBRJgaM (B TOM YHCAS BRYHCIeHHA no dopmMmynam),
HCcAegoBaAHREe 00BEKTOB MO3HAHWA N0 WX MOJENAM, JOIHYecKHe pac-
cymaennsa, obobmenme u gp.

Ko sropomy tény ofpaforkn HEGOPMAIIHE MOMHO OTHECTH:

® KOAHpOBAHHE — nepexol or ool (opMEl OpelcTABIEHHA HH-
dopmanuy K apyroit, Gonee yoo0HOH AN8 BOCOPHATHA, XpAHEHHANA,
nepegaus wae nocnegyviomedt obfpaboris;

® CTPYKTYPHPOBAHHE — OPPaHM3AUMID AHPOPMAIMH N0 HEKOTOPOMY

NPaBEHaY, CBASLIBAIOINEMY €8 B egQNHOe Henoe;

* nmomck w orbop mEdgQopmanmn, Tpefyemoll gns pemesnns HexoTopoit
gagauH, H3 HHEHQPOPMANMOHHOrO MACCHBA H AD.

IIpn Beém MHOroOOPASHH pellaeMLIX 384a49 B mpouecce odpaborkmn
HHEQOPMALIHH BCETJA PelIaeTcHd HeKoTopad HHbOpMALMOHHAR 3ajgava,
8 MMEHHO: O8H HeKoTOpPhIH Habop HCXOAHHX AAHHBIX — HCXOAHOM
uHGOpManHH, TpebveTcAs NONVYHTL HEKOTODLIC Pe3VILTATEL — HTO-
ropyw HHbpopmannw. CAM Dpooecc Nepexois OT HCXOAHBIX JAHHEIX




fmasa 1. Undbopmaunn

K pesyasTaTy H ecTh npouecce obpaborkn. Tor ofbexT, koropsiil ocy-
mecTeaser ofpaborry, mMomer 6bIThL HA3BAH WCOOMHUTENEM obpaboTeH.
JIns yenemHors BhINMoAHeHWs obpaboriky MEDOPMAIME HCOIOAHHATEID
nonxern GbiTh MapecTeH cnocolb ofpaborkm, T. . NOCHEAOBATENLHOCTE
peficTenil, KOTOPYIO HY#HO BHINOMHHTE, 9TO0L AOCTHYE HYMHOO pe-
ayarrata. Onmcanme Takoll NocAeJ0BATENLHOCTH NPHHATO HASLIBATE
aaropaTMom ofpaGoTEH.

Obman cxema nponecca oOpaGoTel HWAEQOPMALNH NpPeICTABIEHA
HA pucyHEe 1.11.

WexngHan Anroputm obpatomo PeaynsTaT obpatoTom
MHO DML ANR HEKOTOPON MCNONHWTENR WHDODAAELLAMN

Puc. 1.11. Obmas cxema npouecca ofpaboTen MEDOPMAIH

Henonaurenenm obpaborky undopMannn Momer DhiTh Yel0BeK HAN
komnsiorep. Ilpn arom wenosex, KAk npasniao, ssiaserca Hedopmans-
HEIM, TBOpHYeCKH aeficTByiomnEM Henonawtenem. [laxke nna pemenns
camolf npocroft MaTeMaTHYECKON 3aMAYN PA3HBIE JIOAH MOTYT HCOOAbL-
BOBATH pasHble cnocobnl

Yr1o kacaeTcA KOMNBIOTEPA, TO OH ABJAAeTCH (OPMANBHBIM HC-
NOJHHTENEM, AeHCTEHA KOTOpPOro OCYIIECTEAAKTCH ABTOMATHYECKH,
CTPOrO B COOTBETCTEMH ¢ MMeIUMcH anropurmom obpabforkm mH-
dhopMamn.

PaccmoTpum orgentikie nponecesl ofpaforen meGopManmn Gomnee
NnoapobHo.

4.2. Koguwpoeranwe wHdopmaummn

Komuposanne mHpOpMAIHA IIHDPOKO HCNONLIYETCH B TEXHHUYECKHX
cpeacreax paborel ¢ madopmannedt (renerpad, pagHo, HOMIOLIOTEphL).

0 Kogwposawwe — 370 ofpaBorka wHhOpMaUMK, 3aKMOYaloWancy 8 ed
npeoBpasosanuy 8 HEXOTOPYID dopMy, yAOGHYIO ANA XpaHdeHws, nepe-
na4qn, obpaboTid MHMODMAaLIMIK B OansHeRLLIEM.
Kog — 310 cuctema (cnucok) yonoeHbn ofoasavednid (koaoBsix cnoa),
WCNONL3YEMLIX NS NPeacTaBneHua uHhopmaumm'),
Koposaa talnuua — 370 COBOKYMHOCTh WCNONbIYEMbD KOOOBLIX CNOA
M WX 3HAYNEHWRA.

1} Takmee KogoM MYACTYI0 MAAKBAIOT PEIVALRTAT KOAHPOBAHAN AHPOPMAITAN,




O6paborka wHdopMmaL M

Pasee Mbl yie PACCMOTPENH NPHMEDH DABHOMEDHBIX ABOMYHBLIX
KONOB — NATHpaspAAHLI ko Boao u BocsMmpaspanasit xox ASCIL

Camblil HIBecTHEIA NpHMep HepaBHOMEDHOTO Koga — Koa (asty-
ki) Mopae, B wkoropolt gudpel # OGyHBL ATpABHTAE NPeACTABIAIOTCH
NOC/EJOBATEILHOCTAME JMHHAKX (sTHpes) B KopoTkux (eTOuUERS)
CHIHANON, HASBAHHEIN B 4YecTh AMeDHEAHCKOrO Haobperarenda H Xy-
nosanka Commoons Mopae (1791-1872). Byxkasl, BCTpevalUiHecH B
coofeHUAX YAlLle, MMEWT B aToM Koje Dojdee KOPOTHKHMN HOm, 4eMm
speakues Oykesl (puec. 1.12).
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Pwc. 1.12. Kopoean talaana aalyrn Mopae




fmasa 1. WHdbopmaumna

B aafyxe Mopse cHIHEABI OTJENAIOTCA APYT OT ADPYTA NAYIAMH —
OTCYTCTEMEM CHIHANOB. Ja efHHMILY <H3MEDeHHAs [LIHTEABHOCTH CHI-
HANOBE DPHHEMASTCA LJANTENLHOCTE CHIHANA +«Toukas, JlnurensHocTs
THpe (AAMHHOrO CHI'HANA) PABHA AIHTEILHOCTH TPEX Touek (KOpoOTKHX
curaanos). ITaysa MescIy CHIHAZAMH OJHOTO SHAKA DABHA OAHON TO4-
Ke; OAY3a MeXIy SHAKAMH B CH0OBE — TPEM TOYKAM; DAY3A MEeXAy
CAOBAMH — CeMH ToOYKAM. DaxKTHYECKH Nay3a ABIAETCH TPETHBHM JHA-
KoM B gabvie Mopaze, A caM Koj — TPOHYHEIM.

Cnoso WORD, saxomupopaHHOS ¢ noMommbsi asfyrn Mopse, Ha
4BPEMEHHOM » MIKANE MOMHO DPEICTABHTE TEK:

o W — ——— e w—e || w—e] e

0 CambiM 3HAMEHMTbIM COODWEBHUEM, 3aK0AMpOBaHHLIM aabykoi Mopse,
ABNAETCA curHan Gegcrewa «S0S-, Ero sanpeweHo wcnone3csate He3
ocTpoR Ha 1o HeobxopmmocTy. MNepenagrca cvrian Gea mexGykBEHHLIX

naya;

(o] o] [] _' ; _.__I -' [T e :- o [o

IpH HCOOALIOBAHMH HEPABHOMEDHBLIX KOJOB BAMKHO NOHHMATH,
CKOJBKO DA3JHYHBIX KOAOBBIX CJAOB OHH M03BOJAIOT NOCTPOHTE.

Hpumep 1. Cerognognas DAHEIb COAEPIHT BOCEMb HANYYAKIHX

. ANEMEHTOB, KAMILIE H3 KOTOPLIX MOMET CBETHTHCHA MM KDPACHBIM,

MM MEJITHEIM, HJIN CHHEM, HJIH 3eaéHsiM OperoM. CHoabKOo pasmanyd-

HLIX CHTHAJOB MOMHO NepejaTh ¢ NOMONIBK NAHeNH (Bce HANY4AK-

HHe 3JAeMeHTHl AOHEI TOpPeTh, NOPAAOK IBEeTOB UMeeT 3Hauenne)?

Ha vpoxax MATEMATHEH # HEGQOPMATHKHY B OCHOBHON IIKOJe B

HAVUANH BAEMERTE KOMODHHATOPHMKN, B TOM YHCAe OPABHIO VMHOMKE-

ans. CornacHo emy, ecam amemenT A momso Bufipats n cnocobamu u

npu gwobom seifope A anement B mosxuo Beibpars m cnocobamu, TO

napy (A, B) momuao subpars n - m coocofaMi. 9T0 NDpaBHao copa-

BELAMBO M A0d HPOM3BOALHONO KOJHYECTBA HE3ABHCHMO BhIDHpAEMBIX

aJIEMEHTOB.

MpumernsM ero K pemeHHo HAIeR 3aMaud.

CEEEreYy

Cymectoyer 4 papuadra nmbopa 1BeTA Nepeoro sxemenTa, 4 Ba-
pHAHTA BEIGOpA IBETA BTODPOrD ANEMEHTA; BETA I8 NADh BJIEMEHTOB




O6paborka wHdopmaumn §4

(1, 2) momuo suibpats 4 -4 = 4% = 16 cnocofamnu; nsera nas Tpoifi-
kn amementos (1, 2, 3) momuo subpars 16 - 4 = 4% = 64 cnocobamu
n 1. a. llpera ana socemm anementor (1, 2, 3, 4, 5, 6, 7, 8) moxnao
suifpats 4% = 65 536 cnocofamu.

MOXHO NN OTHECTM 3Ty 3afady K Knaccy 3anay Ha ONPeneneHue Mmax- @
CHMMAaNsHD BO3MOXHOMD KOMW4EecTea KoMOWHAUMA (cnos) WKGMPOBAH-
HOW gnvHel onpenenédHoro andaswta? OGoCcHYATE CBOA OTHET.

Ilpumep 2. BuacHEM, CHOJLKO BCEND DAMMTHYHEIX CHMBOJOB MOM-
HO 3AKOAHPOBATH, HCMOAL3YA NOCTEJOBATENLHOCTH TOWMEK M THpe,
cogepaaiine He Dojdee IIeCTH 3IHAKOBD,

Jlis KOAMPOBAHHA PAJNTHYHBIX CHMBOJIOB MOMHO HCHOJAB3IOBATH
NOCASA0BATENLHOCTH TOYEK W THpe, cogepxamue He Donee mecTn
anakos, T.e. 1, 2, 3, 4, 5 nan 6 snaxos.

IMocnegoBaTe THHOCTAME, CONSPHAIHME OAHH H3 JABYX BOGMOMIHBIX
FHAKOR, MOMHO 3AKONHPOBATE [BA CHMBONIA: ofMH OVAET SAKONHPOBAH
TOYKOM, BTOpO — THpE,

PacceMoTprM NOCIef0BATENBHOCTH, COASDOHAIIIHE JBA 3IHAKA H3
AByxcHMBonbHOro andaenra. Mx momer Guts 2 -2 = 22 = 4,

HocnegoparTeasHocTell H3 TPEX 3IHAKOB, NDHHAMJEHKAIIHX ABYX-
cHMBOALHOMY amdasuTy, Moer Guits 4 -2 =29 =§,

Paccymaaa aHanorm9HLiM ofipazoM, DOONCYHTAEM WHCJIO IOCTENO-
BatenbHocTred, cogepxamux 4, 5 # 6 smakes — 16, 32 u 64 coor-
BETCTBEHHO,

Ymcno pasiAvHBIE [OOCHefoBATeNbLHOCTEH, cogepmamiux He 0O0-
Jlee IeCTH 3HAKOB JBYXcHMBofabHoro amndasura, Oyzer passHO
126 =2+4+8 + 16 + 32 + 64.

Mpumep 3. Hmewomanca uudopmanua aomnxua GuTL 3aK0ANpoBa-
Ha B uernipéxGyxsennom ampasure (A, B, C, D). Buscaum, croas-
KO CYMIECTBYET PASTHYHLIX NocHegoBaTenbHOcTel M3 7 CHMBOMOB we-
TeipéxGykeennoro andasura (A, B, C, D}, xoropsie comep:ar posHO
naTs Oyks A.

Hac HHTEPECYHT CeEMHCHMBOMEBHBIE NOCJHeJOBATENBHOCTH, Awbbie
NATL MECT B KoTOpeix GyayT aaHATH Gyxsoil A, a HA ABYX ocTas-
MIAXCA MECTAX MOryT HaxogutTbes nobnie ua Gyxks B, C, D.

Hanpumep:




Masa 1. Wndpopmaunna

Tak wax Ha 6-M u T-M MecTax MoOryT croaTh Jo0be u3 Tpéx
ocrapmmxes Oyxs B, C, D, ro seero cymecreyer 9 (3 -3 = 9) paa-
HBIX ceMHOYKBEHHBIX NMOCHAEA0BATENLHOCTEH, B KOTOPHIX MepBLIE MATH
nosuuuit saEATE Gyrkeoi A.

Ho seas GykBsl A MOryT HAXOAWTHCA HA MOOLIX NATH HI HME0-
muxcd céemd nosuomii. Hanpumep:

.. 2.8 4-5.8 %
Alalala A

1 2 8 4 & & T
AlA AA|A

A cHOILKO TAKHMX BapuanTos sBeero? CRONMBKO BCEro CyIilecTayeT
cnocoboB, KOTOPHIMHM MBI MOMeM BuOpaTh NATH MECT M3 CeMH AIHA
pasMmemgenna tam Gyxsn A7

e Ilas oTeBeTa HA 9TOT BONPOC HYMHO BCHOOMHHTH HEKOTODHIE CBe-
AeHHA M3 HIYYEHHOIND B OCHOBHOH [mMIKONe pazfgens MATEMaTHIKH,
HESLIBAEMOTO KOMOMHATOPHKO,

B kombGumaTopuke HaGop & ajemenToB, BHIOpAHHBIX H3 JaHHOrO

MHOMECTEA, COACPMALIErD f PA3THYHLIX SJEMEHTOB, HA3LIBAGTCA CO-
geTaAHHeM H3 n no k.
Jlaa swumcieHns 3HAYEHHA 5TOH BEAWYMHBI npuMensercs Qdop-

MYJIA:
h _ n!
Ca ki n-kn"
Bgecs nl=1-2-..-n.

JleficTBHTENBHO, MHOMKECTEO, ¢ KOTODHEIM MLl HMeeM Ne10, COCTOHT
H3 MeCT IJ#8 SAlHCH CHMBOJIOB B NOCASJ0BATENBHOCTH. Ero anemMeH-
Thi MoxHO oboamaunts 1, 2, 3, 4, 5, 6 m 7. Tpebyerca eubOpars
H3 ITOrN0 MHOMECTBA OATE MecT Onf pasMeneHHs Oyxkem A. Ymeno
BOGMOMHBIX BAPDHAHTOB MOMHO BRYMHCANTE KAK YHCITO coYyeTanmi ua
7 oo B:

o Tt 1234587 67
547-5)! 1.2.8-4.5.1.2 2

=21.




O6pabGoTka wHpopMaumm

Hrar, cymecrsyer 21 sapuant swifopa s cemubyksennolfl nociue-
MNOBATENBHOCTH DOBHO NATH MeCT An8 pasMenieHus tam OveEesm A.
IIna gampgoro ma aTax 21 papnanTos uMeercd 9 pAsHBIX BADHAHTOB
BANONHEHHMA ABYX OCTARIIMXCH MECT.

Beero cymecteyer 189 (21 - 0 = 189) pasanyHuX NocIefoBATE L
HocTelt ma 7 cummoion uernipéxGyxeennoro ampasmra {A, B, C, D},
KOTOPEIE COMEpPMAT POBHO naTh OGyks A.

MnapHoe yeloBHe HCNONLIOBAHHA HEPABHOMEDHHIX HONOB — BO3-
MOMHOCTE OJHOZHAYHOMN JEKOIHPOBAHHA 3JANHCAHHOIMN C¢ HX IOMO-
mei coobmenss. Hmerno noatoMy B TEXHHYECKHX CHCTEMAX MIHPO-
KO8 DACTPOCTPAHEHWE NOJAVYHIN npeipHKCHBIe KOIhl: OHH COCTOHT H3
CJ0B pasHOl ANHHL, sanHchiBAeMLIX (e3 pasfelHTelbHOrO CHMBOJA.
Ipu aroM coobmeHne, IAKOANPOBAHHOE ¢ HX NOMOIIEKD, MOMeT OLITH
OLHOZHAUHO IEPKOTHUPOBAHD.

NpéduKcHsliA KO — KOO CO CNOBOM MNEPEMEHHOR AnvHe, obnanaw- 0
LWMA TEM CBOWCTEBOM, 4TO HMKAKOE Bro KONOBCOE CNOBO HE MoxeT Dotk
Hawanom apyroro (Gonee QNMHHOID) KOQOBOFO CROBA.

Hanpumep:

1) gom, cocrommmi ma caos O, 10 »n 11, asarercs npedUKCHBIM;
2) roa, cocroauuit ua caos 0, 10, 11 u 100, ne annaerca npedmxe-

HEIM.

Inas toro urobm coobmeHnne, JANHCAHHOE ¢ [NOMOIILID HEpPaB-
HOMEDHOID KO8, OOHOZHAYHO JJeKOIHPOBANOCH, MAOCTATOYMHO, HTOORI
HUKAKOE KONOBOE CHOBD He Ohino HAYAIOM gpyroro (Gozee mAMHHO-
ro) KoAoBOrD CJODBA. JT0 YCAOBHe POif HAswBaOT veaosmem Pano (B
yecrs Pobepra Mapuo ®ano, aMePHKAHCKOTO YHEHON0, HIBECTHOIO MO
paboram B ofaacti Teopuu mHpOpMAIRK).

Obparnoe yenosue ®ano TaKKe ABIASTCA JOCTATOMHBIM VCJI0-
BHEM OfHOIHAYHOTO ACKONMPOBAHWA HepaBHOMepHOro Koga., B mém
rpefyercs, uyrobsl HuKakoil xog #He Ouin oxonyanwem apyroro (Donee
JJIAHHOTO) KOJIa.

Ons BOZMORHOCTH OAHOSHAYHOMD ASKOAMPOBAHWS AOCTATONHO BLINOAHE- 0
HMA OOHOMD W3 yonosWiih @ado — Wk NpaMoro, Wnuw obfpaTtdHoro.

Kak Bb nodamasTe cMbiCh 31O yreepxaeqnA? MoxHo nv Ha ero @
OCHOBE 3aABNETL, YTO ECAW ONA HEeKOTOPOro koga ycnoswe MaHo wHe
BuINONHABTCA, TO OAHO3HaYHOE MAEKOAMPOBAHWE 3anWCaHHOro ¢ ero

NOMOLLLID COOBLIBHAR HEBOIMOXHO?




Fnasa 1. Undopmauns

Ipumep 4. [Ipouunnie xoawl ans 5 Gyks naTurckoro andasurta
npegcTaBiedsl B Tabnnme:

A B C D E
ooo 01 100 10 011

Brisicanm, kaxoe coofmenme (Kaxoit maGop OYKR) saK0IHpOBAHO
¢ NDOMOIIBED STHX KOAOB AsoMuHOoN crpoxoii: 0110100011000.

[MpoananuanpyeM HMeIIHecA Kogw: xoa Gykewl B (01) senserca
HauanoMm xopa Gyxest E (011); xox 6yksst D (10) asaserca mauanoM
kopa Gyrest C (100).

Takum ofpasom, npamoe ycaosme PaHO AN8 3AJAHHKX KOJOB He
semoaaAercd. CraejosaTensHo, HMENIIVIOCH ABOHYHYH) CTPOKY HEe/lbhas
ASKOANPOBATE OIHOAHAYHO, €CAH HAYATH &8 NeKOOHpPOBAHME ¢ HAYANA
(cnesa manpaso).

Haynute nposoanTs AexkoaupoBaHwe ABOWYHOR cTpokw 0110100011000

cnesa Hanpaeo w ybenwtecs B CNpaseaAnMBOCTW yocnoewa PaHo.

JlnA uMenmHXCcAs KOJ0B BhinofHsercA obparHoe venosme Pano:
HHKAKOH# KON He ABANETCH OKOHYAHMEM Apyroro Kojga. CrejoBareis-
HO, MMEIYIOCH ABOHHYHYI CTPOKY MOMHO JeHOAHPOBATE OJHOIHAY-
HO, BCIH HAMATE €€ ASKOAHPOBAHME ¢ KOHOA (cnpaBa HaTeRo).

Hrak, HANpasieHme OIHO3HAYHOrM ZeKOIMPOBAHMA VOTAHORIBHO,
MNponece feKoAWpPOBAHKA MoMeT OLITH DPEACTABISH TAK!

0110100011000
<
0110100011A
+
0110100EA
+
0110CEA
4
01DCEA
il

BDCEA

Ecnin ona HekOTOPOR NOCNeOOBaTENEHOCTH KOO0B BLINONHAETCA NPAMOE
yoenoewe @ano, To 88 aekoQMpoBaHWME CReayeT BECTW Chesa Hanpaso.
Ecnu ana HexoTOpO#R NOCNEQOBATENLHOCTH KOAOE BhINONHAETCA ofparHoe
ycnoewe @avo, 7o €€ NExoQMPOBAEHWE CNeOyeT BECTW Cnpaea Haneso.




O6paborka nHdopmaunm

Ha xypea EHGOpMATHKR OCHOBHOM INKOJLI BAM 3HAKOMO TOHATHE
Aepesa — HepapxHuecKoH CTPYRTYpHI, cocrommedi ua nHabopa sep-
muH u pébep. Bepmmua, B KOTOpYyK HEe BXOANT HH ofHoro pebpa,
HASLIBAGTCA KOPHEM; BEPIIHHLI, M3 KOTOPHIX He BRIXOANT HH OJHOTO
pebpa, massiBawrTea aucreamu, [lepeso, M3 BepHIHH KOTOPOrO BRIXO-
AHT Tonkko asa pebpa, maswBaerca aponuHbiM (GuHApHBEIM) nepeBom.

KomfimHALEK, CcOOTBETCTBYWOMINE JaAHCThAM OHHApDHOrO Jepesa,
ABAAITCA KOJOBRIMH KEoMOHHAILHAME npedBEcHOrD Koaa.

NpedmrcHbie KOOL MOXHO HaIMAOHo NPEACTABATE C NOMOLWLIO KOAOBLIX
AepessLen.

[pumep 5. Ons ROAUPOBAHWUA HEKOTOPOH NOCTeNOBATENBHOCTH,
cocrosiugedt wa Gywe A, B, B u I', pemmnan Mcnons3oBaTE HEpABHO-
MEPHBIH ABOMYMHEIN KO, NOSBONAKIIIHA OIHOSHAYHO HNEKOAHDPOBATH
NOAYHEHHYID JABOMYHYW nDocaegosatensHocTh., Jlns Gyxe A, B u B
HCNONAB3OBAAHN TAKMEe KogoBmle caosa: A — 0, B - 10, B - 110.

KaxuM xogoBnM caoBoM Mosker OuITh saroamposaHa Oyxea T'?
Koa pnonsken yaoBAeTBOPATH CHBOHCTBY OAHOSHAYHOIO JeKOAHDOBAHWA,
Ecnam MOMHO HCNONB3OBATH GojJee O0IHOM KOJOBOTO CJ0BA, YKAMKHTE
Kparvaiimee H3 HHX.

Jaa pemeHus safjadn BocnoabiyveMmcs OHMHAPHEIM AepeBOM.

OTMeTHM BepPIIMHLEI, COOTBETCTBYIOIIHE HCIOJAB3YEMBIM KOJOBKIM
cnopam: A - 0, B - 10, B - 110:

om ©




Fmasa 1. Undopmauwns

Tarx wax xoMGHHALMAM OPedHKCHONO KOAA AOJMMHBI COOTBETCTBO-
BATE JHCTEA OMHADHOrO Jepesa, Hallle KOAOBOE AEPEBO AOMMKHO BhI-
rnageTs TAK:

Hrak, nns xoguposanusa 6ykss I’ momsHo menonsaosats xog 111.

Yonoxuum yonoswe 3anayd. Tenepb KOAMPpYEMas NOCNenoBaTensHOCTL
coCTOMT W3 Oyxe A, B, B, T w [. Koposse cnosa gne Gyka A, B n B
onpegeness: A - 0, B - 10, B = 110.

KakuMMmu kOO0BLIMW CNOBEMU MOTYT GbiTh 38KOOWMPOBaHL Gykeel [
W A7 Koa ponxed yooBneTBOPATL CBOACTBY OOHO3HAYHOMD OEKDOMPO-
BaHwA, OGwan onWHa KOOOBLIX CNOB ANA BCEX NATW Byke AonxHa Obimo
MUHWMANLHOW,

4.3. Nowuck wHpopmaumm

Heonesuma pons KOMOBIOTEDA B OPraHH3AllHH Ba)kHelimed sana-
us obpaboTk® uudopmMannlr — nDoHcka HEQOpMAanHH, Beobxonmmoili
YeNOBEKY JUJIA DeIIeHHA CTOHAINeld mepel HHM 3aiadn.

BenoMHuTE, KEK H48CTO W KAKYHD WHGOPMALMIO NPMXOOMTCH WCKaTh BAM,
yneHaMm Balleld Cembl, BAWWMM ODY3LAM W 3HakoMbiM. MNpueegute npu-
MEpb.

dagaua nowmcxa ob0wuEO (QOPMYIHDPYETCH CASAVIOIEM obpasoM.
Hmeercs HexoTOpoe XpaHIUIHIOE nHpopManAl — HHOOPMALHOHHEH
maccHB (TenedoHEENl COPABOYHHK, CI0OBADL, PACIHCAHHE II0E3N0B,
auck c aitnamu w ap.). Tpebyerca HaiiTH B HéM HyXHY®D HHbOpD-
MAIIHIO, YIOBJISTRODAIIYVI0 ONPeAeléHHLIM VCIOBHAM IoHCKA (Teme-
dhoH NAHHON OpPrauMdAlINE, NEePeB0J] NAHHOTO CIOBA HA AHMIHHCKHN
HA3LIK, BPEMS OTOpaBieHHs AAHHOTO noeana, dailn ¢ pedeparom). Ipa
aToM, KAK NpaABMAD, HeoOXOOZMMO COHDATHTE BPeM#A NONCHA, HOTODOe
aapHCHT oT cnocofa oprapusanuy HaGopa AAHHBIX H HCIOOMLAYEMOIO
ANTOPUTMA TOHCKA.

AnropuTM nomncka, B CBOK OvYepeb, SABHCHT OT cmocoba opramm-

aanun wEGOpMan My,




Ob6paborka mudopmaumnm

Ecnp naHHLEE HHKAK He OPraHWB0BAHLI, TO MBI HMEEM [0 C He-
CTPYKTYPHPOBAHHEIM Habopom nannsix. llns oCcymecTBIEeHHS NMOHCKAa B
raxoM Habope SAHHRIN OTPHMEHASTCH METOH MOCIAeNDBATENLHOTO Mepe-
Gopa: Bce BIEMEHTHl, HAYMHAA ¢ NEpBOro, NMPOCMATPHBAIOTCA NOAPAA.
[Moncx sasepmuaeTcs B ABYX CAyHAAX:

1) ucxkomuiit anemenT Haiigen, npu sToM Moxer OuTH HpOCMOTpEHA
KAK YACTh MMewInerocs Habopa AaHHWX, TAK H Beck Habop, ecan
HCKOMEI 2JeMeHT OKA3AJNCH nociegHuM B nabope;

2) NpocMOTPEERl BCE SJEMEHTh HMelerocs Habopa AaAHBIX, HO
HOKOMOPO 3JIEMEHTA CPegH HHX He OKAIATOCE.

JAMTeNsHOCTE MOMCKA METOA0M [NocaefoBaTensHoro mnepebopa
onpegenserca kak N/2, rae N — pasmep HaBOpa NAHHBIX. Heiter-
EHTENLHO, MCKOMLIH aleMeHT MOIKeT OKASATLCH NEPBLHIM CpelH npo-
CMATPHBAEMBIX, M B 3TOM CJAVHAE AAHTENLHOCTE NOHCKA paBHAa 1.
Eciy HCHOMEIL 3JeMeHT OKAMeTCH NMOCAEIHHM HJIH er0 Heé OKAMETCHA
moolie, TO AMUTensHoCTh nonexka OGymer passa N. Ecam nposectn
MOHCK MOCARMOBATENLHEIM nepefopoM JOCTATOMHO MHOT'O pas, TO OKa-
AeTcH, WTO B cpelHeM Ha mouck Tpebyemoro azemenTta yxomur N/2
OpPoCMOTPOB.

Topasno MpPoUlE OCYIMIECTRANTL NONCK B CTPYKTYPHPOBAHHOM HabO-
pe aapusix. CTPYRTYPHPOBAHME CBASAHO € BHECEHHEM ONPEACNEéHHOTO
nopsAAKa, onpeJeJlEéHHON OPraHHIAINN: PDACOONMKEHHA JAHHRIX B AJ-
(paBHTHOM NOPHAKE, IPYNIHPOBKM [0 HEKOTODHIM NPHIHAKAM H T. A.
Ecan wnrdopMaREds CTPYKTYPHPOBAHA, TO NOHCK OCYINECTBIAHETCH
GricTpee, MOMHO NOCTPOHTH ONTHMAJLHBIH AIropATM.

Panee Mbl y#e PACCMATPHBAIH MeTOA noJoBmEHOre aenemms. On
npuMenseTcA K HAGOPDAM [JAHHBLIX, SJeMeHTH KOTOPHIX YIOPAZOHEHL!
no HeyOLIBAHWIO, T. . Kamanlil NOCAeAVIOIHE ajeMeHT Hé MeHbIIe
(Goakime HAM pABeH) NpesLIyINero:

ay Sﬂ!i ﬂaﬁ s Qpre

HewxoMuriit aneMenT CpPpABHHBAETCH © OEeHTPAIBHBIM SJAEMEHTOM
HOC/IEA0BATEILHOCTH, HOMED KoToporo Haxogures xak [N/2]+ 1.
Ksagpatuue ckofku agecs ofoinavuaior, 4TO OT PeayJbTATA AedeHHA
fepérca TOABKO WEeJAR YacTs, a aApobHAs WacThk orlpackiBaeTcH.

Ecnn #eckoMmilil axement GoJbllle HEeHTPANBHOTO, TO NOHCK Opo-
AOMMAETCA B Upasoll YacTR nocaeaosarensuocTH. Ecan mexommifl ane-
MeHT MeHbIle HeHTpadkHOro, To — B Jesoil. Ecan anavenna ucko-
MOrD 3JeMEHTA M LPHTPAJRHOINO COBNAJANNT, TO [OHCK 3ABEPIIAETCH.

Pacemorpusm paforTy aroro ANrOpHTMA NOHCKA HHQOPMAINH HA

npuMepe.




fmaea 1. Undopmaums

Ilpumep 6. B nocaegosaTeqbHoCTH 9HCEN
061 0BT 154 180 208 230 290 345 367 389 456 478 523 567 590 612

rpeyerca mHadiTH umeno 180,
ITpocmorp 1. PaGoraem co Beeil nocaegosaTensHOCThIO. Onpene-
JfeM LEeHTPANLHEIN aJgeMeHT (0H NOIUEDKHYT):

061 087 154 180 208 230 290 345 367 389 456 478 523 567 590 612

CpasHMBAEM HCKOMBIH 3JeMEHT ¢ UEeHTDANLHLIM.

IMo peaynsTaTam cpaBHeHEHA oTOpachiBaeM OpaBYID YACTH MOCHe-
AOBATENLHOCTH.

Ipocworp 2. Pabotaem ¢ fesoit 4ACTHIO NOCAEAOBATENBHOCTH.

Onpegensem nenTpaibHBIA anement (0H DOA4EPKHYT):
061 087 154 180 208 230 290 345

CpasanBaeM HCKOMBLIA 2J€MEHT ¢ LEHTPAJBHBIM.

Ilo peayansraram cpasHenms orGpachiBaeM NpPABYI) YACTh MOCHe-
AOBATEALHOCTH,

IIpocorp 3. PaGoraem ¢ Jesoff YACTEIO NOCHEAOBATETLHOCTH.

Onpeaensem NeHTpanbHBIE 3JeMeHT (0H NOAMEPKHYT):
061 087 154 180

CpasnuBaeM HMCKOMLIN S/JEMEHT ¢ IEeHTPANLHBIM.

Ilo peaynsraram cpaBHeHHs OTOPACHBIBAEM JeBYIO YACTE MOCIEN0-
BATENBHOCTH.

IIpoemorp 4. Paboraem ¢ npasoil 4acTsio NOCAeA0BATEJBHOCTH.
OnpepenseM NeHTPANLHLIN saeMenT (0H NogYEPKEYT):

180
LenTpansunii snemenT copnajaer ¢ HekommM. Ilomck saBepmién.

Kak ceR3aHsl ANMTENBHOCTE NOWMCKA METOOOM NONDEMHHOTD OENeHWA W
ANWHA WCXOOHOR NOCNEN0BATENEHOCTH AaHHBIX?

CAMOE rIJIABHOE

OGpaborka HHGOPMAIINH — 5T0 ejleHATPaABAeHHHN nponece
HIMEHEHHA coAep:xRanua man GopMbl NpelcTABAeHHA HHDOPMALAN.
Cymeersyer asa pasnwuHmeiX THOa ofpaboTkm nrAdopMamnn:

1) obpaborra, ceAaaAHAA ¢ NOMYYEHHEM HOBOTO CONEPMAHNA, HOBOMH
uHpopMannm;
2) ofipaborka, ceA3AHHAA ¢ HaMeHeHHeM (OPMEI NPEICTARIEHHA

HAGOPMAIHHE, HE HWEIMEHAIOIIAH €8 COMepPHRaHMus,




O6paborka nHDOpMmaLmm

Koanposaaue — a1o ofpaborza mudopmMannmn, 3axIOYAKUAACH
B eé npeolpasoBaHnH B Hexoropyw dopmy, yaobayw AnA XpaHeHHH,
nepenaun, ofpaborks umadopMannn B JalbHelimeM.

Kon — aro cuerema (cmmcok) yeaopmsix ofosHadenuil (KOZOBBIX
CN0B), HCOOAB3YEMBIX A NpejcTaBieHHa HHEQOPMAILHH.

Ipedmkcasiii Koji — KOJ €O CAOBOM NepeMeHHOR AnuHb, obna-
ARIOIIHA TeM CBOMCTBOM, MTO HHKAKOE €r0 HOJAOBOE CJAOBO HE MOMEeT
GeITH Hauagzom Apyroro (Goaee AauHHOr0) Kogomoro caosa. Coobie-
HHE, JAKOAWPOBAHHOE ¢ NOMOMILI0 nNpedHKCHOrO Koua, MoxeT DHTh
OIHOZHAYHO IeKOAHPOBRAHO.

Banaua nowceks WHQOPMALIMH COCTOMT B TOM, 4TobOhl B HEKOTODPOM
xpasnanme uudopManun (HHGoOpManMOHEOM Maccuse) HalTH HHbOD-
MANMIO, YAOBAETBOPAIINYID ONpPeAeNéHHLIM YCJOBHAM MNOHCKA.

Bpems momcKa 3aBMCHT oT cnocola opranusanmn Habopa AAHHLIX
¥ HMCHOAL3YEMOro AJATOPHTMA MOHCKA.

Ilna ocymjecTRIeHHA NOMCKA B HECTPYKTYpHpOBAHHOM Habope aam-
HLEIX OPHMEHAETCH MeTo[ NoclegoBaTelbHOro nepebopa.

IMonck mudopManun B ynopagodeHHOM no HeybmBanuo mabope
MAHHEIX MOeT OhIThE OCYINECTBAEH METOA0M HOJOBHHHOTD HeMeHHHA.

Bonpocel » 3agaHvna

1. [IpueeanTe npuMepnl npouneccoBs obpaborkn HHGOpPMALHH, KO-
TOPLIE UAMIE BCEDD BAM NDPHMXOAMTCH BHRINONHATE B xuaHd. Jlna
KAMIA0OT0 NPHMEPa ONPeieJInTe HCXOAHLIE JAHHLE, AJITOPHTM
(npapnna) obpaforkm ®H noaydaeMble peayasTAThl. K KakuM
runam obpaboren MEMDOPMANNMN OTHOCATCH 3TH npomecch?

2. ToacuuTe CYTH NOHATHR «KOIHPOBAHMEs, 4KOAs, sKOmOBAA TAD-
JRLAN.

3. CeeToanogHAA NAHEAL COAEPMKHT MMEeCcThH HIAYYAKIHX JeMeH-
TOB, KAXALIH M3 KOTODBIX MOJKET CBETHTBCA HJAH KDACHBIM, HIH
MENTHIM, WM JenéHbiM meeToM. CHOALKO DPASIHYHLIX CHIHAJOB
MOMKHO [EepelarTs ¢ NOMOIILI0 NaHenH (Bce HANYHAKIIHE 3IeMeH-
Thl AOAM¥HBL TOpeTh, MOPAAOK IBETOB HMeeT 3HadeHue)?

4. Apromobuasnell HOMED cocToMT M3 Heckoabkux Oyks (xommue- o
crpo GykB OMHAKOBOE BO BCEX HOMepPAX), 3a KOTOPHIMH ClOeny-
wr tpa oudpst. [Ipn srom scnoasaywres 10 uadp w Toasxo
5 6yrs: A, B, C, D n F. Tpebyerca ne menee 100 rhicau paa-
nAYHEX HoMepoB. Kaxkoe mamMenbmee xkoamvecTBo DyKB A0J-

HO OBITH B ABTOMOODHJILHOM HOMepel




Mmasa 1. Uudpopmauun

5.

CHONMBKO CYINECTBYeT DAINIHYHEIX NOCHefoBATenbHOCTRH H3 6
CHMEOJIOB 4eThpéxOyxkeenuoro ampasura {A, B, C, D}, woro-
pule colep:xaT He MeHee apyx OGyrs A (1. e. gpe m Gonee Gyw-
B A)?

CpaBHNTE papHOMEpPHBIE W HEepABHOMEpPHBIE KOObl. KAKOBB MX
OCHOBHBLIE AOCTOMHCTEA M HEZOCTATHKHT

Kakue woan Hasupator npedurchsiMu? [louemy omm Tax Bsam-
HEI? B 4ém cyts npamoro u obparnoro yeaosmii ®ano?

. dsonunsie wonw aAna 5 GYKE AATHHCKONO AN(aBATA NpeACTaBiIe-

Hbl B Tabaune:

A B LH D E

000 01 10 11 001

10.

Ha wermpéx coobienmi, 3aKOIHPOBAHELIY ATHMH KOTAME, TONBED
ofEe opEmao Ges omubxe. Hafignre ero:

1) 110100000100110011;
2) 111010000010010011;
3) 110100001001100111;
4) 110110000100110010.

Jna KOAHPOBAHHA HEKOTOpPOH NOCALADBATENLHOCTH, COCTOAIE
ua Oyer A, B, B, T' u ][], ucnoasayerca HepaBHOMEpHEIN ano-
HUHLIH KO, NOSBONAKINKE OJHOIHAYHO ACKOAHPOBATE NOJYYeH-
HYH IBOHYHYIO NoCAea0BATENLHOCTH., lIpH BTOM HCHOABIYIOTCH
crepyomue xoas: A — 1110, B — 0, B — 10, I' — 110.
Karkum rogosniM cnorom moxker OmTe sakoamposana Gyksa 17
Kop ponsken ynosnersopaTtk ceoficTBY OAHO3HAYHOIO AEKOAHPO-
BauEuA. Ecam momE0 acnosassopats Gonee OfHOTO KONOBOTO CJOO-
B, YHAMKHTE EpaTdaiimee ma HEX.

Ina wOOMpOBAHHA HEKOTOPOH NOCAEROBATENBHOCTH, CcOCTOAmed
u3 Gyws A, B, B, I' n ]I, ncnoneayerca HepaBHOMepHHIH Tpo-
HYHBI Ko, NOIBONAKIIHNA OfHOIHAYHO ACKOAHPOBATH NOJY-
UeHHYI) TPOMYHYID NOCHefoBATeNRHOCTH., Bor avor wom: A — 0,
B—11,B — 20, T — 21, I — 22. MoxHO JMH COKDATHTH
ana ogHON M3 GYKE AAHHY KOJOBOrO CHOBA Tak, 4rolkl 3akoaH-
POBAHHYN OOCAEA0OBATENBHOCTh MNO-HOpexHeMy Mmomuo Obino ge-
Koguposats ogHosHavHo? Kogbl ocranbHbiX OGYKB MeHATHCA He
A0JIAHEL.




O6Gpaborka wHdopmaumm

11. [laa nepesaum aaxoauposBanuslX coobumenuit Hcnoasayerca Ttab- o
JHIA KONOBHIX CJOB HMa werhlpéx OGyks. [Ipmuem mHcnonbaymoTea
Tonbko Oyvkest A, P u V. Croabko pasiuYHBIX KOAOBHIX CJOB
MOMeT ObITeE B Takoil Tabmaune, eciam HA B OOHOM CAOBE HeT
TPEX OJHHAKOBRIX OVER, MAVIOHX noapsan?

12. MeTogoM NOJOBMHHONO AejleHHA B NOCIEIOBATEILHOCTH HHOeN
061 087 154 180 208 230 290 345 367 389 456 478 523 567 590 612
rpebyerca mafitn wucao 590. Onmmure Dpolece DOMCKA.

13. B MexayHADOIHOM KOHEYpee no muHdopMaTHre «BobGEps HMIKOAL-
HuKaM Omina opeanomena asangada «Craans, HNOANOTOBIEHHAS
enenuanueraMy uz Anonum. Bor eé yenorwue.

[lnotaux 8 Bobposoit [lepesne menoasayer 31 cknaf, npoHymepo-
pagHeil or 1 g0 31. Opuamant on 380uL7, CKOMBKO CKIABOOB YiKe
SAMONHKJ, HO NOMHHT, YTO JANOJIHAN HX B NOPAAKE BOSPACTAHMS
HOMEPOB.

TTETW

Yrofsl yMeHLUINTE KOAMYECTBO OTKDPHIBAHUA ABepeill, on peiicr-
BYET chaeayoigam obpasoM:

Crauana OTKPHIBAET CKAAN CO CPegHAM HOMepom — ckaan Ne 16,
3aTeM:

* gcm cxkaag N 16 nyer, om pemaeT HCKATE Nepeniil Heaanos-
HeHHLIH ckaag B opomesyTie or Né 1 go N 15, oTkpuiBaer
onAThL cpeannit ckaag — cxaag Ne 8 — WM MOBTOpPAET NpoIe-
aypy;

* gean okaang MNe 16 sanonmen, TO HYMHLIT cKAan oOH HOIET
mexcay M 17 uw N 31, orepeiBaeT cpeaHmMit CKAaj — CRIAQ
Ne 24 — H DOBTOPHAET NPOLEAYPY.

IMocae Beex gelicTenil muoTHAK OOHADYHHI, YT0 SANOTHeHK OhLTH

cknaast or M 1 mo N 15 srawumrensso. Cxoasko apepeil emy

OPHILIOCE OTKPEITE?

Pemmwre ory samasy. Kaxoit m3 paceMoTpeHHBIX HAMH METOLOB

norcka ObLT MCNOAL3OBAH repoem arol sajgaun?




Faea 1. Mudbopmauynn

g 5

Nepepa4a v xpaHenve nHoOpMaLMMm

5.1. Nepegavya nudopmaumn

IMepejaua WHGOPMAIMN — OAHH M3 CAMBIX PACOPOCTPAHEHHBIX
uHbopManHOEHKIX nponeccor. Ma xkypea MHQOPMATHEH OCHOBHOM
MEOIEI BAM H3IBECTHO, 4YTO Oponecc mepegratiH HHIDO]}HI]IHH pudiial (g
XOAMT OT MCTOMHMKA K NPHEMHMHKY N0 HHOOPMALNMOHHBIM KaHAJIAM
ceaan. [Ipr sroM MOMHO BRUIENHTH CHEAVIONIHe IIATH:

1) nepesasaemas MAMOPMAINA KOAMPYeTCHE — NpeACTABAAETCA B (op-

Mé HEKOTOpO NMOCAeJ0BATENLHOCTH CHIHANOB, CHMBOJIOB, SHAKOB;
2) undopManmua NEepeHOCHTCA HA HOCHTEAb, AONYCRKamommuit Tpasc-

NOPTHPOBKY Ha paccrosamne (Gymara, sJeKTpHYECKHE MMOyJibc,

PAgHOCHTHAN ® Ap.);

34) MCnonLaywOTCA CBOHCTBA HOCHTENHA, NOIBOJAIIINE eMy NPeoioJeTh

PACCTOSHAE, OTOENHIOME: HCTOYHHE OT npHéMHEaKa (aas Oyman-

HeIX [HCEM — asTOMOOMAB, NOEdH, CAMOJST; AAA SJAeKTPHYE-
CHHX HMMOYJbcoR — xabesds, ANA PAJHOCHTIHANOR — pPASHOBOJHE
BT A.)

4) pomeamuil Ao NpHEMHWKA CHTHAN AoM#eH OLITh M3BRNEYEH M3 Ka-

HAJA CBA3H M NepeHecéH HA AOCTVOHLIA Aaa obpafoTHH HOCHTEDR;

3) saxoauposannas maEdopMauns poaxua OblTe pacuimdpopaHa wu
npeobpasosana B (opMy, AOCTYOHYIO [AJA BOCOPHATHA € MOMO-

MIbK) OPraHoB YVBCTE 4He0BEKA.

Paccmorpun Gonee moapofHO TeXHNYECKHE CHCTEMBI OepegayiM
HHPOPMAIIAA, B KOTOPRIX AJNH Nepesaun HHPOPMAIIHH HCOONBIVIOT-
€A TEXHUYPCKHME cpeacTBAa cBaan (renedwoH, pATHO, TeIeBHJIBEHHE H
Hurepaer).

BocnomyuTe, © KakMMKM OTEPBITHAMK W w3obpetedwamu 8 ofinactv ne-
pepasn wHpOpMauMK CBA3AMb WMEHa Anexkcauwgpa Benna, Tewpuxa
lepua, Anexcanppa Crenavosuwua Monosa w MNynbeneMo MapkoHa.

Ha pucyaxe 1.13 ppegcrapieHa cxemMa nepegadd HHEQOPMANAH 110
TEXHHYECKHM HAHAMAM cBH3M, npeanomennad Knomom Illennomom,

MoscwwTe npeacTasnedHsle Ha oxeme (pwc.  1.13)
NPOUBCCH Ha npuwmepe pasrosopa no mobwnoHoMmy Te-




Nepepna4a v xpawenne nHdopmauyumn
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Puc. 1.13. Cxema nepepaun ARGOPMALNE 00 TEXHWUYSCKHM KAHNANAM CBASIN

Passoro pofa NOMEXH, HCKAMKAIIIHE NepejaBaeMblll CHIHAN M
NpHBOAAIIAE K MoTepe HMHpOpMamnMH, HaswBawTt mydom. Ecom no
KAHATY nepefaércd AHAMOrOBLIH CHrHANA (HanpUMep, PA3IT0BOp ABYX
NOAPYT B BATOHE METPo), TO npi HeGOABIINX NIYMAX CAYIIATEXH BCE
e YAAETCA NOHATH cofepyanue coobmenus Grarogaps nabbITO4HO-
erH, cymecreyiomefi v moforo ecrecrBeHHOrO Hakika. Jlna cHeTeM
auerpertolt mmipoBoil cBA3N moTepd Aaxe ogHOoro OMTa (ecam He
Henonsavercs HabhiTouHIl KOA) MOMET NPUBECTH K NodHOMY obec-
HeHHBAHMIO0 HHDODMATIHH.

BonbwoR Bknan 8 passBWTWE TEOPWMKM CBA3W BHEC Bbi-
paowuics copeTckMii W poccuicknit yvéuwit Bna-
aumup  Anexcangpoewd  Korenswukos (1908-2005),
3ACNYrW KOTOPOro NpWaHadsl Bo BCEM mupe. Ero we-
CnenocBaMMA NOCBALLEHE Npobnemam COoBEPLUeHCTBO-
BAHWA METOA0B PpaguonpuémMa, WIY$eHWo paawono-
mMex W paspaboTee metonoe BopbObl C HAMEK.

B cospeMeHHBIX TeXHHYeCKHX cHcTémax cBAsH Oopsba ¢ myMom
(sammTa OT IIYyMA) OCYUIECTBASETCH MO CASAVIONIMM [BYM HANDARIE-
HHAM.

1. Yerpadere TeXHHHUeCKHX MOoMexX, CBAIAHHLIX C ILJOXHM KavecT-
BOM JHHHWHA CBASH, HeJAUIMINEHHOCTHLIO APYT OT APYTa PA3HYHBIX
OOTOKOB HHEHQOPMAIINN, NepelapaeMbIX TI0 OOHHM H TeM e Ka-
pagaM. [af VCTpAHEHHA TAKHX DOMEX HCOOJAL3VIOT SKPAHHPO-
BAHHEIE KADEnH, NPHMEHAIOT paindWYHbie (UILTPHI, OTAENANIIIHE
NOoMe3HLIA CHIHAN OT IIVMA H T. I.

2. HabrurrouHoe HOOHPOBAHHE CAMOIO OEpelaBaeMoro coolImeHHAA, HO-
SBOJAIIe: KOMISHCHDOBATE NOTEpH HKAKOH-TO YACTH NepelaBae-

MOl 0 TMHHAM CBAZH HHpOPMAILHAN.
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HabuToMHOCTL KOQA — 3T0 MHOMOKPETHOE NOBTOPEeHHE NepenaBacmMbix
OAHHLX,

Ho upeamepras #afuITOMHOCTL: OPUBOIHT K ZAlEDHKAM H YAOpO-
atanmio ceaau, [losromMy oueHE BAMCHO MMETL ANTOPHTME NONYUEHHA
ONTHMAJBHOIO KOAA, ONHOBpEMEHHO ObecrnedHBAKINET0 MHHHMANLHYIO
uabuToYHOCTE NepegasaeMoll HEGOPMAIINH M MAKCHMANLHYIO 10CTO-
BEDHOCTE NpPHHATON wHQOpPMAINH.

B cospemensmIx cucTemax wrdposolt ceasm ana Gopebel ¢ nmorte-
peit HEQOPMAIME HACTO NPUMeHAeTCHA caexyommid npuém. Beé co-
ofimenne pazfuBaeTcA HAa nopouH — Gmokn. Jlns wamporo Gaoxa
BRIYHOIASTCHS KOHTPOJNLHAR CYMMA, HOTOpAs NepefaéTcd BMecTe ¢
naAHbiM Gaokom. B secre npuéma 3aHOBO BLIMHCASETCH KOHTPOJbHASA
cyMma npuHATOoro 0noka, M ecNH OHA He COBNAJAET ¢ NePBOHAYANL-
HOH, TO nepegada AapHore GJOKA NOBTODPHAETCH.

Baxxaoll xapakTepHcTHKON COBpEMeHHEIX TEXHHYECKHX HAHANOB
nepegas MHEOPMAILHE ABJAETCA HX nNponycksEas cnocofmocTs —
MAKCHMAJNLHO BOIMOMHAA CKOPOCTh Nepelavd HHEQOpPMADNH, HaMe-
paemad B Ourax B cexyuay (Omr/c). [Iponyckeas cnocolHOCTE KaHATA
CBAIN 3ARHCHT OT cBOMCTE Henoab3yeMbix HocuTenell (amexTpudeckuil
TOK, PAJXHOBONHE, cBer). Tak, KaHANLI CBA3H, HCOOALIVIOLIHE Om-
TOBOJIOKOHHLIe Kalenm W pagHocBsasbL, ofaanawT nponyckHol cno-
cofROCTLIO, B THICAYN PA3 TpeBkImammedl nponyexayo cnocobHOCTL
TenedOHHLIX THHKI.

Cropocre nepegasn MEQOPMALEN 10 TOMY HIH HHOMY HEAHAIY
FABHCHT OT OpPONYCKHON cnocolHOCTH KAHANA, A TAKME OT AJHHBI
JAKOAUPOBAHHON coobmenus, onpegenseMoil BRIGPAHHEIM ANTODHTMOM
KOOHPOBAHWA WHIHOPMATIWH.

CoBpeMeHHBIE TEXHHYECKHE KAHANLI CBA3M o6Aafa0T NHelbiM
pPALOM AOCTOMHCTB!

* BBEICOKAN NpPonyekHAA cnocobHOCTL, obecnevHBaeMad CBOHCTBAMM

HCNONBIYEMBIX HOCHTENedH;

¢ HAREMHOCTR, CEASAHHAN ¢ HCOONL3OBAHHEM [NADANJIeNLHLIX Ka-

HAJOB CBAIMN;

Y MOMEXOZAU[HIENNOCTE, OCHOBAHHAS HA APTOMATHYECKHX CHCTEMAX

NPOBEPKH IEJ0CTHOCTH NepejaHHoil nrdopmamnn,

* YHHBEPCAABHOCTE WNCHOJABIYEMOro [ABOMYHOIO KOAA, NOIBOJIAN-
mero nepepapars molyio wabopManu — rexcer, nsolpamenue,

IBYH.




Nepepauya n xpanenne nHpopmaummn

O6bém nepenaHHoi MHGOPMAaUMK | BEMUCARETCA NO BopMyne: O
I=v-t,

roe v — CKOpPOCTL nepegaqw WHdopmauwn (8 Gutax B cexydoy), a t —
BpEMA Nepenaqd.

PaceMoTpHM HECKOJNLKO NOPHMEpPOB DOINEHMA 3SA0AY, HMEWIIHX
OTHOLIEHWE K NpoHeccy Nepefaud wHQOPMAIUH,

Jdna Gojee HATAMAHOrO HPEACTABICHHA yoaoBul HeKOTOPBIX
aaja4, CBASAHHLIX € [poHeccaMH mepejavn wH(popMannH, yiaobHo
pHCOBATHL Amarpammy, #naolpamawnuiyio asa u Ooagee nponecca ¢
pPasMeTKoil BpeMEeHHBIX OTMETOK WX Hawan W oxoHuaswii. [Ipamepom
TaKoH AMArpaMMhl seasercsa aumarpamma Disrra.

JOnarpamma lanrra npegcrasaser coDoil pasMem@HHbBIE BAOIEL I'o-
PHBOHTANLHOM IMKANL BPEMeHH OTPe3KH (NpPAMOYTONLHEIE MOTOCKH),
KAMALIT B3 HOTOPLIX COOTBETCTREVET OTASHLHOMY NpOIeccy HIM 2a-
aave. Hauano, koHen M AMWHA Kamdoro TAKONO OTpe3Ka COOTBETCT-
BYIOT HAYANY, KOHLY H JIATEJLHOCTH TOM0 HAH HHOrO MNOpPOLEecca,
A CAMM OTPE3KH DacnoJarajoTca APYr Tojg JAPYyroM co CABHTOM 1O
rOPH3OHTAH.

AnR HarmMAHOro NPEeACTABNEHWUS NOCNBA0BATENLHOCTH PEanM3aumm (CuH- 0
XPOHM3aUMM) HECKONbKMX NPOUECCOE MOXHO WCNONB30BATE OWMErpaMmMbl
NPOUWBCCOBE WNW AMarpamme MasTTa.

HNpumep 1. ¥V Toan ecrs poctyn k& cern HWuTepser no BeICOKO-
CKOPOCTHOMY OIHOCTOPOHHEMY PAIHOKAHANY, obecnmeuHBAIOMIEMY CHO-
poers noayuenns madopmammn 220 Gur/e. ¥V MHmE HeT cKOPOCTHOTO
gocrvna B HETEpHET, HO €0TL BOAMOMHOCTE NOJYUATE HWHPOPMALHID
or Tonn no HHaKOCKOpPOCTHOMY TeledloHHOMY KAHATY €O cpenHeil
ckopoereio 2% Gur/c. Muma gorosopuaca ¢ Toaeit, uro Tor Gyaer
CKAYHBATE AJA Hero gaHHue obsémom 5 MBallt no emicokockopocT-
HOMY KAHANY M peTpaHCcaIHpoBaTh uX Mume no HHIKOCKOpPOCTHOMY
wasany. Komneiorep Toam moser HaYaTh PETDAHCAALNIO JaHHBIX He
paHEsme, YeM UM OyvayT noaydens nepasie 0,5 MGailr sTHx aaHHBEIX.

Kaxos MHHHMAIRHO BOIMOMHEN OPOMERYTOR BpeMeHH (B cexyH-
AAX) ¢ MOMEHTAR IABEPIIPHHA CKayMBAHHA AaEHEX Toaeill 10 mDoaHOrO
HX noayvenmsa Mumeii?

Kax cropo Muma cMoMeT NONHOCTRI0 NOJYYHTH BCe JAaHHBIE,

eca Tons naunér ux ckauusanmpe 8 16:007




aea 1. Kindpopmaunn

B arofi sagage MB mMeeM feno ¢ ABYMA NPOLEcCAMHE NOepegaqdn
HAEQOPMAIINH, OCYINECTRAAEMLIMH ¢ PA3HON CROPOCTEID.
1. IMMponece ckauneanna papopMmanns Toaell Mo ELCOKOCKOPOCTHOMY
xaunany. JlnareasHocTs aroro npouecca 5 - 2%39/2%0 = 5. 29 = 40 .
2. Npouece cxaunpasns wadopmanmmn MEmef Do uHH3IKO-
CHOPOCTHOMY KAaHATY. JmETensHOCTS aToro nponecca
5-289/0 =5.210=5120 c.

MNpu pewexun 3anay HeoBXOOMMO COrMACOBLIBATE PA3IMEPHOCTH BENW-
HHH,

Tak, ecn¥ CKOPOCTE Nepegasv wHdopmaumy 3anaqa 8 GuTax B CexyHay,
TO W 3HaueHWA obbEmoe MHDODMAaUWKM CneayeT BeipasuTs B Burax.

Ha ycaosma sagadm caeayer, 4ro sropoil npolece HAMHHAETCA
COYCTA HEeKOTOPOE BpeMs [ocke HAYAMA MepBoro nponecca. Berumcmmm
aTo BpeMs;

0,5-223/20=0,5-29=40¢.

Ha pmarpamme Captra peayabsTarThl OPOBEAEHHBIX PacYéToB MOMKHO
H300paINTE TAK:

5120¢

16:00:00

Ha auarpaMme BHAHO, 9TO AJA OTEETA HA Nepesilt BOmpoc HAfO
HallTH pasHOCTL:

5120 — (40 — 4) = 5120 - 36 = 5084 c.
Orper Ha PTOpOll BOOPOC MOJAYVYHM, BHNOJIHHE CAEAVIOLHEe Bbl-
YHCAeHHA!
5120 + 4 = 5124 ¢c,
5124 c =B mun 24 ¢ = 1 u 25 mun 24 ¢,

[MogHOCTHIO NOJAVYATLH Bee ganHbie MHBIIA CMOMET He paHee *1eM
n 17:25:24.




Nepepna4a v xpavenne wHpoOpMaLUK

Huarpamyy Damrra MOMHO JOUOAHHTE DOJVHEHHBIMH DESYALTATAMM:

5124 ¢

16:00:00 172524 !

Mpumep 2. V pac ecTh BHICOKOCKOPOCTHON COyTHHKOBRI gocTyn
e Harepner, ofecneunpatommil noayyeHHe JAHHEIX OT CEPBEpa CO
cropocteio 4 000 000 Gmr/c. 3anpocsl ¢ BaEro KOMNBIOTEPa Tepena-
IOTCA HA cepBep co ckopocThio 128 000 Gnr/c wepes MOgKIOYEHHLIA
K KOMIBIOTEPY COTOBEI TenedoH, BENOJHAOMMA QYHEKIAN MOmeMa.
Bam neofxogumo ckadatTe dafin ¢ mysmgansHON aanneso obbéEMoM
12 MGaitr. Hadopmamus 0o COYTHHKOBOMY HAHANY Nepesaércs ¢ cep-
Bpepa naxketamH, ofnéM KoTOpHX He npeswimaer 5 Mbaiir. IIpn asrom
ANA DOTY9eHHA HAMIOr0 NMAKETAE BAIN KOMNOLIOTED CHAYANA NOMMEH
nepefiaTs B ceTh sanpoc ofwémom B 25 Kbafirt.

Cumoxere nu Bbl cKauaTh Tpebyvemuilt dattn aa 25 ¢?

Daitn obeémom 12 MGaitr Gyuer nepegapaThCH NAKETAME, He Ope-
BeiammMy 5 MGaitr; caegoparenvro, Beero naxeros Gyger TpH —
apa oo 5 M6Ga#it u ogurn — 2 MGaitr.

Ipooeccw OepegavH KAMKAOro H3 ABYX naxeroB mo 5 Moaitr aaii-
Myt no 5 - 2%3/4000000 = 10,5 c. Ha nepeaauy 2 M6aitr norpebyercs
=4,2 c.

IIpuémy xaxgoro naxera OyaeT NpealiecTBOBATH NMePeiava 3Anpo-
ca ofsémom 25 KbGaiir. Kamanii pas srvor mpomece Gyaer ocymecTs-
aaTeen sa 25 - 213/128000 = 25 - 213,/(210- 125) = 1,6 c.

Haobpasum umelomyoca undopmanuio Ba aunarpamme I'antra:

16¢c

om




Masa 1. Mugopmauma

Burumeanm obimee spems, Tpefyemoe pns craunsasEns daiina:
2-(1,6+10,5)+1,6+4,2=30c¢.

Taxkum obpasom, 25 cexyna Gyaer HeAOCTATOYHO, YTODBI CKAYATH
Tpefivemsril daitn.

lpumep 3. Jlokymenr ofbémom 10 MGaifir MOMHO nepegaTs c
ONBEOrD KOMNBKTEpa HA Apyroit asymsa cnocobamm.

A, Mepeaars no wanany cepaayu fea MCNoNL30BAHMSA APXWBATODA.

B. Cxath apxmMpaTopoM, NEpeiaTh APXHE N0 HAHANY CBA3M, pac-
NAKOBATE.

Kaxoit cnocod OeicTpee W HACKOJNLKO, €CJAH:

. wmmnwmmmmmumm

218 Gar/c;

* pffbéM cHATOrD APXHMBATODOM NOKYMeHTA paBer 25% or Hexom-

HOro oOLeMA;

* Bpems, Tpefyemoe Ha CHHATHE AOKYMeHTA, — D CEKYHI, HA pac-

NAaKoBKY — 3 cexyHARI?

Iina pemenus aanuol sagaum guarpamma lanTTa He HYMHA; A0~
CTATOYMHO BRINOJHATE PACYETH A8 KaMA0r0 H3 HMeRIIHXCH BApHAH-
TOB nepefadd HHQODMAIHH.

Pacemorpum sapuast A, JITHTeasHOCTH Nepesadn HHEQOpMALHRA
B aTOM cayuae cocrasmT: 10 - 223/218 = 10 - 25 = 320 c.

Pacemorpam sapmant B. JlaaTensHocTs nepepadd wHGOpMATHR
B 3TOM CAVYAEe COCTABHT:

QB

5 + 025 -10-22/2"® 4+ 3 = 5+80+3=88c¢c

} t }

Bpema Bpemsa ua nepegaugy Bpema
HA COKATHE B YIAKOBAHHOM BHJE HA PACHAKOBRY

Hrak, sapuanr B Guicrpee na 232 c.

5.2. Xpanennwe nHdopmayun

0 CoxXpannTh WHQOPMALWIO — 3JHAYMT TEM WM MHBIM cnocobom sadmk-
CHMpOBaTE B8 HE HEKDTOPOM HOCMTEnE,
Hocurens wHdopmaumu — 370 MarepWansHan cpaad, WCnonb3yeman ana
JANMCHM W XpaHeHWA WHGOPMaLWK,




Nepepavya v xpaneHne vudopmaumnm

OcHoOBHEIM HOCHTENEM HHPOPMAIMM N8 HENOBEKA ABJISETCH Ero
cobcTBeHHaA NaMATH. [lo OTHOWEHWD K YeJ0BEKY BCE HPOMHE BH/ILI
HocHTeAell WHPOPMAIHN MOMHO HA3BATE BHEOIHHMH.

Ocuoeroe cpoficTBo Yenopedeckoll namsTy — OmicTpora, OonepaTHs-
HOCTH BOCTIPOM3BeAeHHA XpaHaeiica B Helt mudopmanmn. Ho nama
NaMATL He HANEMKHA: 4eNoBeKy cBolicTeerHo 3alniBaTe MHGOPMAIHIO.
XoTA mCHXONOTH YTBEDMKAAKT, 4TO H3 NAMATH 4YeloBeKA HHYEro He
MCYE3ALT, TEM HE MEHee YeJJOBeK JOBOJIBHO HACTO TepAeT cnocolHOCTH
K BOCHpPOMABefeHNI0 HeKOoTOpwX aHaHMA. Mmenno ana Gogee HALEMK-
HOMO XpaHeHHs HHQOPMAIMH HeloBeR HCNONBIYET BHEIIHHE HOCHTE-
¥, OPraHU3yeT BHEIIHME XpaHuamia MEQOpMaIAH.

Buanl BHEIIHHX HOCHTedell MEHATHCH CO BpEMEHEM: B JADEeBHOCTH
aro GEAM KaMeHb, JepeBo, Nanupyc, koxa m ap. [oarwe rojsl oc-
HOBHLIM HocHTenesm #HEbpopManwn Omna Gymara. Passptie KOMIOLIO-
TEpHOH TEXHHKHM NPHBEND K CO3JAHHI0 MATHMTHBIX (MATHMTHAS JEHTA,
rufkHil MACHATHBIOL AHCK, KECTKMH MArHMTHHIL AHCK), ONTHYECKHX
(CD, DVD, BD) 1 apyrax coBpeMeHHLIX HocHTejXeill HEQopMAalAH.

B macrosmee spems HamOoaee HAZEMHBIME HocHTenaAMH nHbOpP-
MAMEYE, 3anucanHO# nHdpoBsM cnocobfoM, HBIAKTCHA ONTHYECKHE
JHCKH.

[puMesenre oOTHYecKoro cnoocofa samucH Hawantocs B 1980-x
rogax. Torga ¥ NOABHINCE ONTHYECHKHE AHCKH, HHAYE HAILIBAGMLIE
wommaxT-grckamn (CD), Ilponecc sanuce H CYNTHIBAHAA HWHPODMALHI
TAKMX AMCKOB OCYIIECTBASETCA NpH noMmomu aasepa. Hudopmammon-
maa émroctrs CD cocrasaner or 190 no 700 MB,

Bo sropoit mosoemHe 1990-x rogop nosaBmaMck NHQPOBRE MHO-
ronenessie gucki DVD, uadopmanmonHas EMKOCTE KOTOPEIX ®Ha-
mepanack yxe B rurabaitrax (go 17 GB). DVD umewnr tarolt e
pasmep, kaxk u CD, Mo ans sanucy ¥ CYMTHIBAHMS JAHHBIX B HHX
OpHMeHAeTCA Jasep ¢ MeHbmed aaMHOA BOMHB, WTO obDecneuHBAET
fonee NIOTHYH CTPYRTYPY pafousii NoBepXHOCTH, NO3BOJNAA XPAHHTL
H CHHATHBATE GoabIHA o0bhEM BEQOpMALIMH,

B xonune 2000-ro roga snepssie Obia npeacrasaes Blu-ray Disc
(BD) — onTHYeCcKHN HOCHTE]AbL, HCNONALBIYEMBIA MIA JATACH C TOBLI-
MEFHOH NAOTHOCTLI XpaAHeHHA NUQPOBRX AAHHEIX, BEJIIOWAA BHASO
Baicokoil gwérrocrH. KoMmmepueckult aanyex BD, nongosmuBimmmil HAYANO
ero MEpPoOKoMY pacnpocrpanenuo, OGein ocyvmmecreaén B 2006 rogy.
B BD pnsn sanucH H YTEHHS JAHHLIX HCOOABAVETCH KOPOTHOBOJIHOBLIN
(405 M) cuae-puoneToBLIE nasep. JTO NOIBONAET OPH COXPAHEHHH
duzugecknx paamepos CD u DVD (12 em) yeeamunts uadopManm-

onuyo émrocts BD go 50 GB n Bosee.




Fmaea 1. Mudbopmaumnn

@ Kakas OCHOBHAER TEHOEHUMA NPOCNEXMBAETCA B PA3BMTHK ONTHHECKWX
HocwTeneid wudopmaumn? Copmynmpyite e8 v nonpobyiite oBocHo-
BaTh.

B nocnegrme rogkl MOABMIMCE M NOAYYIIH MHPOKOE pPacHpocTpa-
HeHHE BCEROZMOMKHEIe MOOHIBHBIE alleKTpOHHEE (IHdpoBLIe) yverpodi-
CTBA! MAAHIIETHRIE KOMILIOTEDEI, CMapTdOHBI, VCTPONCTBA AN 49Te-
HUA anexTpoHHLIX KHAT, GPS-maswraropel u ap. Ilomsaenue Taxpx
VCTPOMCTE CTANO BO3MOMHO, B TOoM umchae, Gaaromaps paspaborke
OPHHIHRNHANBHO HOBBIX HOCHTENeH WHQOPMAILAH, KOTODLIE;

* obnagaor Goakmol magQopMagmonEoil BMKOCTEIO npH HeGoabmIMX
pHaMYeCKHUX pasMepax;

¥ XapaKTepHaYIOTCH HM3KHM asHepronorpefnennem npr pabote, obec-
OeYMBAH HAPALY € STHM BLICOKHME CKODOCTH 3AlHCH H YTeHRH
JAHHBLIX ]

* SHEPrOoHeZABMCHMEL TPH XPAHeHMNH;

* HMET JoArMil cpok caymOmL.

Beemu arumm xavecrsamu obnagaer uew-namars (aurn. flash-
memory). Bunyck NOCTPOEHHBIX HA MX OcHOBe dQuiem-HakonwuTenxeit,
HASLIBAEMBLIX B HpocTopeunn «duemkamus, Gur1 Hauar 8 2000 rogy.
Cerogna mHpoKo HenoAsaYIOTCA (uem-Hakonutean or 8 GB o
128 GB.

Q B HacToslWee spems akTMEHO BEOYTCR paboTel MO co3gaHwio ewd Go-

Nee KOMMNAKTHBIX HOCUTENEH WHDOPMAELMK HE OCHOBE HAHOTEXHONOrARA,

MMEIOWMX Oeno ¢ MOonekynaMu W atomamu sewectsa. Mo npeanono-

XEHMAM 3KCNEepTOR NpuBnuavTensHo Yepes 15-20 nert NNOTHOCTs xpa-

HEHWA WHQOPMALMK BO3PACTET HACTONLKO, YTO HE HOCWTENE G dHaw-

YECKWMA pasmepami B 1 oM’ MOXHO GyREeT 3anWcaTb Kaxaylw CexyHay
YENOBEYECKDH XUIHK,

CospeMeHHEIE CHCTEMEI XPAHEHHS HHGODMAIINH, NEHTPANLHLIM
3BEHOM KOTODLRIX ABIAITCA HOCHTEIH HH(pODMAIHNE HAN 3ANOMHHAID-
He YCTPORCTBA, BRMOUAOT B ceff Tak:xe HHCTPYMEHTH NoMcka (mo-
HCKOBBIE CHCTEMBI) M cpefersa orobpasenns madopmanun (yerpoiicr-
Ba BeiBOfa). Takue cHcreMbl XpaHeHdus HAQOPMALLMHE onpeaeléHHOTD
HasHavenna (onpejenénuofl npeamernoii ofnacTH) npeACTABAMIOT
coboit Gaswl gamELX, OAHKH AAHHEBIX ® Gaanl sHAHMA.

Q B arom naparpade npw paarogope o6 WHOOPMALWOHHOR EMKOCTM HO-
cUTENER Mbl MCNonb3osany oboavavedns MB w GB anA TakMx e0MHML,
kak merafailT w rwrabait. He nokasanocs Nk Bam 3T0 HeoGbi4HbIM,
Tem Gonee 4o B npeasnywem naparpade mel rosopuam o6 oboswHa-
yeHuax MOadT v MalT?




Mepepava n xpanexnne uHbopmaumm

Jeno 8 ToM, 4T0 MHOMME COBPEMEHHLIE ONBPDALMOHHLIE CHCTEMBI NpO-
AONXRIOT NPUALPHEUBATECA NpuHLMNG, 410 1 xunoBaitt pasen 1024 Gaiir,
B TO BpeMA Kax NPOM3IBOAMTENM 3ENOMUHAIOWMX YCTPOACTE CHMTAKOT ero
pasHbiv 1000 Bait. Ecnu wa CD wnu ApyroM HocuTene WHGOopMaumM Bel
BHUOMTE HAONWCHL, Hanpumep, 700 MB, 10 NOHMMaTL NPWCTaBKY =Meras=
AAECkE CABAYET B TPAAMLIMOHHOM MATEMETWYECKOM CMBICNE, 8 WMEHHO:

700 MB = 700 - 10° KB = 700 - 10* - 10* 6aiT = 700 000 000 GaiAr.
CAMOE INABHOE

I[Ipouecc nepegase MEGOPMALAH DTPOHCXOAHT OT HCTOYHHAKA K
NPHEMHEHKY N0 MHQOPMANMOHHEIM KAHAJIAM CHBAGH.

CospeMeHHLIE TEXHHYECKHEe KAHANLI cBA3M olianaiT nepej paHee
MABECTHRIMHE IETBIM PSRAOM JOCTOMHCTE:

* BLICOKAR MNPONYCKHAH COOCOOHOCTE — MAKCHMANLHO BO3MOMIHAH
cKopocTh nepeaaun WRGOpManHH, HaMepAeman B OuTax B Ce-
KYHIY;

* HAAEMKHOCTE, CBASAHHAA ¢ HCOOJB3IOBAHMEM NAPALIENLHBIX KaHA-
JIOB CBA3H;

* NOMEXO3AMIHIEHHOCTE, OCHOBAHHAA HA ABTOMATHYECKHX CHCTEMAX
NPOBEPKH [NeJIOCTHOCTH NepefaHHol HHQOPMAITHH]

* VHHBEPCANBHOCTE HCIOJILIVEMOrO ABOHTHOTO HKOAA, NO3IBOJAHIONIErD
nepegasats mobyo nEdoOpMANHID — Texer, uaobpaweHnue, 3BYK.
O6bém nepeaannoil muopmanmu [ BeMHoxRAeTca Do QopMy-

ae I =v-t, rae v — cKopocTh nepeaaum uHbopmamuu (8 OmTax B
CeKYHAY), 4 { — BpeMA NepelavyH.

CoxpaHETh HAQOPMALMI — 3HAYAT TEM HJIH HHHM cnocobom
sapMKCHPOBATE €€ HA HEKOTOPOM HOCHTENe.

Hocurens MEQOPMAIIAE — 5TO MaTEPHAIBHAA Cpela, HCOOAb3YE-
MAaA AAA SAanHcH M xpaHeHnus uHpopMmanun. CoBpeMeHHBIE HOCHTEIH
nadopmannn obnagaoT Goasmodl HHMPOPMANMOHHON EMKOCTBIO HpPH
HeboABINX (PHINYECKHX DA3MEpaX; XADAKTEPH3YIOTCA HMIKHM aHep-
ronorpebaennemM npu pabore, obecneMMBAA HAPAAY € 3THM BhICOKHE
CHOPOCTH 3ANMCH H YTeHHA JAHHLIX; SHEPrOHEIABHCHMEl NpH XpaHe-
HHH M MMeT Joarsi cpor cayvmmbni.

Bonpocel W 3apgaHwn

1. Onmmupre cxemy nepegad# WHPOPMADHE N0 TeXHHYECKHM Ka-
HAJAM CBS3H., YHKAMHTe KOMIOHEHTH BJTOH CXeMbl B OpOLIEcce

nepegadn HAEGOPMAIME NPH MCHONLIOBAHMN COTOBONH CBAZH.
2. Kaxne cymecrsyior cnocobhl Dopsbbl ¢ MmMIYMOM B [pOIecce

nepegaun wHpopMaun?




Fnaesa 1. Wndopmaumnn

3.

4.

5.

Kark smuncasercs obbém ua(opMalmn, NepejaHHoll 0o KaHANY
ceAan?

OxaparrepuayiiTe coBpeMeHHLIe KaHANL cBaan. KaxkuMmm nocro-
HHCTBAMH oHM obnangawnTt?

Cropoers nepegays WHEOPMAIHE M0 HEKOTOPOMY HKAHANY CBA3IH
cocrapaser 256 000 Gur/c. Ilepenaua aiina uepes srTo coeauHe-
HMe sansana 2 MuEyTH. Onopenenute paamep nepegansoro gaiina
B knaobaiirax.

. [Jana uwero menoasayiorca auarpammil artra? Kax omm crpo-

arca? Ilpw pemeHsn KEKHMX MHBHEHHBIX 38Ja49 Bl MOMKETe HX
NPHMEHHTE?

HManawe obGbémom 100 MGaiiT nepenaloTcs W3 OVHKTA A B
nyukr B no kamany cesae, ofecneumBAIONIEMY CKOPOCTh nepe-
aaun pamEeix 20 Omr/e, a sarem ua nyuwra B B nymkr B no
KAHANY cBAaH, ofecneuMBAKNIEMY CKOPOCTE NepejavYl AAHHLIX
222 Bur/c. Bamepwka B nynkTe B (BpeMsi MemAy OKOHYAHHEM
NpHEMA JAHHWX H3 NVHAKTA A H HaAYAnOM nepegadd B nyeEkt B)
cocrapaser 24 cexyuam. Cxoasko ppemenn (B ceryszax) npo-
HLIO0 ¢ MOMEHTA HAYAJNA Nepejaqys JAHHEX W3 OyHKTa A 10 HX
NOJHOre NOAYVHeHHs B nyaxTe B?

. Joxyment (Ge3 YIAKOBKH) MOXHO MepejaTh N0 KAHAAY CBH3ZH ©

OIHOTO KOMNBIOTEpA HA Apyroit sa 40 c. Ecam npegsapuTeasHo
YOAKOBATEL AOKYMEHT APXHBATOPOM, NepeaaTh YNAKOBaHHEI go-
KYMEHT, & MOTOM DACNAKOBATE Ha KOMNLIOTEDPE MOJAYHATENHd, TO
obiee BpeMs nepefaun (BRAIOMAA VIAKOBKY M PacnakoBKy) co-
crasuT 20 ¢, Paamep ynaxosanHOro AoKymenTta cocrasnser 20%
pasMepa HcxogHoro jpoxymenta. Cronbko Bpemens (B cexyHmax)
VU0 HA YINAKOBKY MAHHLIX, €CJH HM3BECTHO, YTO HA HX pacnoa-
KOBKY Bpemesn norpefosanock B Apa pasa Gonsmme?

Jlena craunsaer gucrpulyrns OC Linux ¢ sapybesmmoro caii-
TA-PENOANTOPKSA, NONBAVACLE OIHOCTOPOHHHM KAHANOM uHd-
pomoif mnepejaul JAHHLIX Yepes TeJesMsHoNHOoe UpHOe Be-
maune, obecneuMBAOIMM NPHEM HAGODMAIMH €O CKOPOCTBIO
4- 2% Gur/c. Ilpn srom wmpopmanms nepegaércs dparmenTa-
M no 10 M6afiv, [lna mavana nepegaum kamgoro dparMeHTa
womnbioTep Jlennl AosokeH OoTOpaBEMThE Ha cepeep coobulenme-aa-
npoc obbémom 32 Kbaiir, a nocne nonyyenms ¢parMenTa nog-
TEEPANTE ero Gesomubounbiil NpHEM oTAeTbLHBIM cooBmMmedHeM
obsémom 16 Kbafir., Oas ornpasxn takux coobumennit Jlema
noasayerca pagromogesmom GPRS, wkoropwifi ofecneunBsaetr cro-
pocTk nepepaun uuGopmamun go 128 - 2'% fGur/e. Onpeaemure




Nepepava v xpavewne MHdopMaumm

MHHHMANRHO BO3MOMHOe Bpem# (B cexyHpuax), aa xoropoe Jlena
emoMer cravaTs afn guerpubyrusa ofnémom 350 Mobaiir.
*10. Porro 8 12:00 nana mocrasmn Ha ckaumsasme dailn m onpeme-
Juia, 9T0 3akauxa aafimér 20 mueyr. Korma ¢aifin nansr 6mia
crkauan Ha 20%, MaMa nmocTAaBMJIA HA CKAaUMBAHHe cBoit daiin.
Yepea 6 muuyT nocie mamm HKons nocrasmn ma cxaumsBaHne
ceoit daiin. Ilpm craumsanmm AByx (ailnos ckopoerTs craun-
BEAHHA K&MIOM B [BA DA3A HUMEe NEePBOHAYANLHONE, OpH CcHAa-
9HBAHHM TPEX dailaoB CKOPOCTH CKAYMBAHHA KAMIOTO B TPH
PA3HE HHME NEPBOHAMANBHON, OPH CKAMHBAHHH OJHOTO — pas-
HA MNepeoHAYAALHON. B Kakoe BpeMsA SAKOHYMT CRAYMBAHHE
ceoero taiina kamaAslll M3 uieHoB 3TOH CceMBH, ecaH OOBEME

BCEX cKRauuBaeMux daiinos pasam?l)

*11. lns nepepaun noMexoycToHumesix coofmennit, aadasaT Koto-
pHX cofepxuT 16 pasaMYHLIX CHMBOIOB, HCHOAB3YETCH DABHO-
MEDHBIH ABOWYHBIA KO, ITOT KOA VAOBJETBODPAET CAEAVIOLIEMY
CBOHCTRY: B JA1000M KOJOBOM CJOBE COJZEPKHTCH 4YETHOE KOJIH-
HecTBO EIWHHI (BO3MOXMHO, HEU ofHol). Kaxkyi HAHMeHLIIVIO
LAMHY MOMET HMeTE ROJOBOe CnoBo?

12. Kaxoe sHaveHMe WMeeT XpaHeHHe WH(QODMAIINH AJNA BCEro wHe-
nopegectea? Jlns oraeasHoro uenosexa?

13. Korpga Guina maobperena maramreEas sammuck? Ilogroromere He- A
Sonemoe coobnlenne of sToM M3olpeTEeHHH W O MATHMTHLIX HO-
CHTENAX HHpOPMAIHH.

14. Ilogrorosere Hebosbmoe coofmenne o Quandeckoil npupoge e
onTHYecKoro coocofa sanmew wHQOpPMALTHH,

15. Buruncanre obbéM yuebamka mEGOPDMATHKH B 3Hakax. Buia-
CHHTE, CKOJNBKDO y4YelHHKOB Taxkoro ;e obbéMA MOMKHO 3anp-
cates Ha CD émrocrsio 700 MB npe yenoBMH HCHOJLAOBAHKA
BOCHMHPAIPAAHOrO KoMnewoTepHoro koga. I[lpegcraswre, no-
MEIIeHHEe KAKHX DasMepoB norpelyvercs Ans8 CHIADHPOBAHKA
TAKOM Koau4ecTsa yueGHHKOB.

A0oNonHUTENLHLIE METEDWANE K MaBe CMOTDUTE B AETOPCKOR MacTep-
CKOM.

1} Mo marepmanas wxomxypea sKur — goMneorepsl, mmdopMarixs, TeXHOAORTEs

{(konkurskit.org).
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KOMMNBKOTEP MU EIrNO
NPOrPAMMHOE OBECNEYEHME

§ 6
Mictopuva pasBuTua
BbIMMCNHUTENbHON TEXHWKMH

6.1. Jransl wHbOpPMaUMOHHLIX npecbpasoBaHuin
s obwecree

BexaMu n10QH COBEPIISHCTBOBAAM CcHoco0Bl M MeTOAL Nepexa-
4yM, HAKOmAeHHA, oOpaborkm u Xpasenus nadopmanmn. [Ipu srom
cpegcTea obpaborkn mEQOpMANMM, KAK H caMa HEQOPMALMSA, BHIO-
HIMEHAAHCE M PACIINDAIN CBOH BOSMOMHOCTH HACTOABKO, 4TO 3TO
NPHBOAMAO K TNepeMedRaM B obmecTBeHHWX oTHOweHuax. I[loasunca
TepMHH « HHGOPDMAITMOHHAN PEBOJIIOIKAS, KOTOPRM NPHHATO obosma-
4aTh KAPAHHANLHLIE HAMEHEHHS WHCTPYMEHTANLHOM OCHOBSHI, cnocoba
nepegavd H XpaAHeHWA WHQOPMAIINH, 4 TAKKe o0béMa MHpopMAaLNH,
AoCTYOHON AKTHBHON 4YACTH HACEJEHMSA,

0 UHGOPMALMOHHAR PEBOMIOUMS — KADIMHANLHOE M3MEHEHWE MHCTPY-
MEHTANEHOW OCHOBR, cnocofos nepenayy W xpadeduna wHdopmaumw, a
Takxe obbéma WHDOPMaLWK, QOCTYNHOR AKTMBHOR Y4acTW HACENEHWA.

TpHEATO BEAEAATh NATH HHPOPMAIHOHHBIX PeBOIONMIL, ompexe-
ASPOMMUX, [0 CYTH, NAThH 3TAN0BR HHGOOPMAIHOHHEIX npeolpasoBaHui
B obmecree (Tabn. 2.1).

Copepsxanmue nepeoil MEGOPMANMOHHON pPeBOMIONMK COCTABJIAET
pacopocTpaHeHHe ¥ BHeAPEHHEe B JIEATENbHOCTE M CO3HAHHE YeNl0Be-
Ka masika. Bropas wadopMannoHHAs pesomonns Oblia CBASAHA C
naofperennen nHchMenHocTH. CymHoCcT: Tpersell MEGOPMALMOHHON
PEBOMAOIHA COCTONT B WiolpeTeHHH KHHTONEYATAHMHA, CASNABINIErD
awobywo wadopManmmoo, W ocobeHHO HAYYHEIE IJHAHMSA, NPOAYKIIHEN
maccosoro norpefiienns. Yersépras uudopMANHOHHAA PEBOMIDIHA CO-
CcTOANIA B NPHMEHeHHH MieKTpHYecKoH annapatypsl JUIA CKOPOCTHOrO
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TaGnuua 2.1
Jranst MHDOPMaUNOHHBLIX npeobpazonanmii B obwecrTee
Hudopmanmon-
was pewomOmES Conepmanne Peayasrar
Mepean Moasnenne u Mepexaua wrbopManmm
PACTIPOCTPAHEHHE B HOPOCTPAHCTEE H BO BpeOMeHH
AILIKA € DOMOLILI YeTHON pewn.
Banomuuanne HHOOPMALHNT
Bropan Haobperenne [puEIANRATEHOS YAYUIIe-
MHCHEMEHHOCTH HHE BOIMOMHOCTEH XpaHeans
aHipopManEn. Haxanansanie
apaHuil B AX Depegava oT
NOKOJEHHA K MOKOJEHHID ©
NOMOILB NHCEMEHHEIX ADKY-
_ jeewros 000
Tpersa Haobperenne kuup- He ronexo coxpanenwe uadop-

FOneYATRHNA Kax
onHoll M3 nepBsIx
HIpOpPMAITHOHER X

TEXHOTOTHIT

MAMHHE, HO W NONLIMeHAe ef
ACCTYIHOCTHE B pacppenne
chephsl &8 pacnpoCTaHEeR T
a8 CUET YBEeNHYMEHHA THPAaMRe.
npoxkoe pacnpocTpaHeRBE
HHEPOPMAIIAH, HAYYHLIX aHA-
i, ARQOPMALIHOHHOR Kyan-
TYPEI

Yeraépran
{xonen XIX n.)

OTepaITRE 3AEKTDH-
HYECTEA H COafaHMe
HA 2TOl OCHOBE
CPEACTE HOMMYHI-
ranue (Tenerpad,
TenepoH, pPAIHO,
Teresnaop)

lMossnenne MUPOKOTO CHERTRA
cnocoboR XpaReRna nadopma-
man. OnepaTHBHAR Depeiaua i
HAKANANBARNE HHpOpManul B
AocTarouHoM obnLéMe

IMaTan
(T0-e rr. XX 1.)

Haofiperenne MpK-
ponponeccopHao
TEXHONOTHH M [O#E-
JARHRE NepCoEATLHO-
o KOMITRIOTEDA

Cosganne cHoTeM HAKAILTMBA-
HEA B Oepefavyd SAHHLX, BHe-
ApeHe KOMNBOTEPHEIX ceTel,
OpHMEHEHHE HOMILIOTEOPHRIX
HEGOPMATHORNREX TeXHOI0-
ruit, PopMHpoBAHEE JHYHOCTH
€ BHRICOKHM ypoBHeM HudopM§-
POBAHHOCTH W WHHOPMALROH-
HOft KyJAbTYpII




fmasa 2. Komnswotep v ero NO

¥ MACCOBOrO DACHPOCTPAHEHMA BCEX BMA0B HHPOPMAIMH M IHAHWN.
Maras, nocnefEas, HEQOPMAIIMOHHAS PEBOJIIOIMA CBAJAHA ¢ CO3JAHW-
€M CBEPXCKOPDOCTHBIX BEIMHMCAHTENBHBIX YeTPoficTE — KOMOLIOTEpOB.
C nofABieHMeM M MACCOBLIM PACHPOCTPAHEHHEM KOMILIOTEDOB HeJOBEK
BOEPBLIE 34 BCH) MCTOPHIO PASBATHA NHBHIHIALMH NOJAYYHA MOUIHOE
CcpeacTBO AnA HpdeKTHBHOrO HCNOALIVBAHHA HHPOPMAOHOHHBIX pecyp-
COB, A YCHIEHHH CRBOEH MHTENLIeKTYANBHOH JeATENLHOCTH.
BoaMOMHOCTE HCOONBIOBAHMA wWieHAMH ofmecrsa moauod, cmoe-
BpEMeHHOH ¥ aocToBepHON HEQOPMAINE B 3HAYHTENLHOR Mepe 3a-
BHCHT OT CTENeHH DASBMTHA M OCBOSHHS HOBRIX HHDODMALMOHHLIX
TEXHOMOTHI, OCHOBOH KOTOPBIX ABIAETCH BRIUMACIHTENLHAA TeXHHKA.

6.2. Uctopus pasBMTUR YCTPOWCTE ANA BbIYWCNEHWA

B pasgsMTHH yerpoficTE ANA BBIMHCTEHH MOMHO BRIISAHTE He-
CHOALKO 3TAMNOR:

* epoMexaHuueckuils sran — wuaolperenne cuéros, rabaun Henepa
o aorapudmubeckoll auBeiiky;

* sMeXaHHYecKMils 2TaN, HAYANO KOTOPOrO CBASLIBAETCA C Nep-
BREIMM NONLITHAMH CO3JAHHE MeXaHH4ecKol CcY8THOH MAamWHL,
npeanpHHEATEIME Jleonapno ga Bumun (1452-1519). K aromy e
STANY OTHOCHTCH CO3JAHHE MHOIMOYHCJeHHBIX BAPHAHTOB CYETHBIX
MANIHHE ¥ ApM{MOMETPOB, A TAKMKE NPOEKT AHAIMTHYecKOol Ma-
muHE Yapasaa BelOnpmoa, Koropas JomEEA OBNIA BLIIIOJHATH
BEIUHCHeHUA Gea VUACTHA UYenoBeKa;

* coafiaHMe ANeRTPOpeNefHEX BRYMCANTENbHLIX MAINWH (BEIYHCIH-
rensHble Mammus Fosapaa Jiikena, [ona Aramacosa, Kompana
Iyse n ap.);

* coafaHMe AeKTPOHHLIX BHYUCAHTEAbHLX Mamme (OBM):

* coaganpe IBM don-pefiManorckoil apXMTERTYPE]

* orxoa or TpagHuuHoHHON (oH-HeliMaHoBCKO# ADXMTEKTYDHI, HC-

TNOALIOBAHAE OPOUECCOpoR, padoTAIIHX NapAIJeIbHO,.

IMonaTHe +BRIYHCTATENLHAA TEXHWEKS* CENJIHA TECHO CBA3LIBAET-
cf ¢ KOMOBHOTepaMi, KoTopsle A0 80-x rofos npomiaoro BeKa y Hac
B CTPAHE HAZLIBANH AJEKTPOHHBIMH BHYHCAHTEIBHMME MAIIHHAMM.
B srom cMbiCie B PDASBHTHH BRIMHCAHTEILHON TEXHHKH TAKMEe MOMHO
BLIGEAHTE HECKONLKO STANOE, CBA3SAHHEX ¢ BOJHHKHOBEHHEM DAIHEIX
noxonesni IBM:

* 40-e — mavano 50-x rr. XX p. (coagaune IBM Ha sneRTpOHHEIX
JAMTIAX);

* cepenuna 50-x — 60-e rr. XX s. (paspaborxka DBM ma amcxper-

HEIX THOAYIPOBOAHMKOBEIX NpHGOpax);
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« cepenmna 60-x rr. XX 8. —cepeguua T0-x rr. XX 8. (nossierne
9BM Ha MHTErpajJLHEIX MHKPOCXEMAX);
* cepenuna T0-x rr. XX B, — Hammn gHA (HEconoab3opaEme Domburmx
A cBepX00oLIIAX HHTErPAILHBEIEX CXeM).
PaccmoTpin ocoBeHHOCTH H XAPAKTEPHCTHEM KAMIOIO H3 IpH-
BENEHHEIX 2Tanoe Donee mogpobHO.

6.3. Mokonennn IBM

Ilepsoe nokoaenne IBM — namnoswe mammus 50-x rogos. Cro-
pOCTh CHETA CAMBIX OLICTDLIX MAIOTHH NePBOre MOKOJEHHA NOXOZRJIA
oo 20 TeicAYM onepanmil B cexkyHAY. lnR BBOOA TPOrpAMM H JAHHBIX
HCOONE30BANHCH nepdosenTtsl # nepdoxaprel. [Hockonsky BHYTpeH-
HAA NAMATE STHX MammuH Osa HeBenmka (Moraa BMecTHTE B cels
HECKOMLKO THICAY YHCET H KOMARA TPOrpAMME), OHH, IMIABHEIM obpa-
B0M, HCOONLIOBAJIHCHL JUIA MHMEHEPHBIX W HAYVYHBIX pPacuyéToB, HEe
CBA3AHHLIX ¢ mepepaforkoiil Gompmmx ofbéMos gaHHBEIX. 1o GBLIM HO-
BOMLHO PPOMOAIKHE COOPYHEHIA, cofepiasmue B cebe THICAUM JaMII,
SAHMMABIIME HHOMIA COTHHM KBAJADATHHIX MeTpoB, mnoTpebassiine
BMEKTPOSHEDPIHKD B cOTHH KAnoBarr. [Iporpammel Aid TAKHX MAINHAH
COCTABNANHCE HA AIBIKAX MANITHMHHBIX KOMAHI, NOSTOMY NPOrPAMMM-
poBaHHe B Té BpemeHa ObiJ0 AOCTYIHO HEMHOTHM.

MNepears BM IHWAK (EMIAC) Gena cozgada 8 koHue 1945 . e CLUA;
oHa secuna 30 T W pasmewanact Ha 170 M%. B sawei crpaHe nepsas
JBM Geina coapada 8 1951 rogy. Hasweanace oda M3CM — Manan
SnextposHan CuwétHas Mawwna (puc. 2.1).

Puc. 2.1. 9BM nepsoro noxonenns MOCM
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K wonny 40-x rr. XX B., Korga soman B crpoll mepemie Gonb-
WHe ATERTPOHHBIE KOMIbIOTEPh!, CHEMHAJHCTH HAMAIH HCKATH 3aMe-
HY POMO3AKHM H XPYIKHM, YACTO BRIXOMHBIINM H3 CTPOA JAMIIAM,
HA EOTOpPHIX oHH OGeram noctpoensi. B 1948 roay 8 CIILA Gmn coaman
NepBBIll DOAYOPOBPOAHMKOBEIN nNpubop, 3AMEHANIIHNA IEKTPOHHYID
aamny. O nonyumn mazsanwe Tpanamerop. B 60-x romax Tpamamero-
PEl cTANH 3jeMeHTHOH Oaszoil gpoa IBM eroporo moxonemma. [lepexon
HA OOAVIPOBOAHHKOBLIE SMeMeHTH yavummen xavecrso IBM mo scem
napaMeTpaM: OHHM CTAJH KOMOAKTHES, HANEKHEE, MEHEe BHEDProéM-
kamua (puc. 2.2). Brictpogefictiue GoABIIMHCTBA MAIIWH JOCTHIIO
HECHOMLKHX cOTeH ThicAY onepanuil B ceryany. O0ném BHYTpeHEHeH
OAMATH BO3POC B COTHM pa3 no cpasHesn® ¢ dBM nepmoro noxone-
uus. Bonbmoe paseuTHe noayyuwas yerpoiicrsa sEemmEedt (MAarEHTHO)
OAMATH: MArHHTHLIe JapafaHbl, HAKONHTENH HA MATHHTHLIX JeHTAX,
1o cnocoberroBano coanannio Ha DBM uHbOpMANTHOHHO-CIDABOYHEIN,
NOHCKOBLIX CHCTEM, HYMIAIMIMXCA B AIHTEILHOM XpaHeHHH 0oab-
mux obeémoB uadopmanun. Bo spemena Broporo nokoaesms JBM
AETHEHO HAYAIH PASBHBATECA ASLIKH MPOrPAMMHDOBAHHMA BRICOKOTO
YPOBHA, ONHHM H3 NepBRIX cpeis Koropwx Gein Poprpar (Fortran —
corkpamenue or aura. FORmula TRANslation — tparcnauua dop-
MYJIhi).
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KnioweBsimi  durypaMy cpeny WIVKDE, IAHAMAEBILUMXCA WIY4EHHEM 0
NOAYNPoOBOAHWMKDS, CTanK amepwkaHckwe yvévoie [Owxod Bapaws (1908-

1991), Yonrep bBparreis (1902-1987), Ywneam Bpaaodopn LWokne
(1910-1989). B 1948 roay & rasete =Huio-Hopk taimcs Goina Haneya-

TEHA KOPOTKEA 3amertka, B koTopoi coobwanoce o0 waobpeTeHMM uMK
HOBOMD YCTPOWCTBA — TpaHswcTopa. JTa wedOopMauMs npowna npak- e
THHECKW HE3aMevYeHHOW, MAano kKTO CMOr B TO BpeMA OUeHWTh 88 no
pocTtomHcTey. Moaxke TpasawcTop Gbin NPpWadaHd OOHWM W3 BAXHEWLIWX
waobperennid Bexa, a ero waobperamend nonydunk HobGenesckyw npe-

MWD N0 duanke,

Bnaropapa TpaHalcTopy — repMaHveBoMy KpUoTanny BenWydMHOR C
BynasoyHYIo MONOBKY, 3AKMOYEHHOMY B METANIWYBCKMA UANWHAD ONWHOR
OKONDO CAHTUMETDAE, — 3NeKTPOHWKR CTYNMNa Ha MyTbh MHAHMATIOPWIALINNA:
oowH TpadaucTop Owln cnocobed aamednTs 40 3NeKTPOHHBIX namn.

Xora TpadancTop Obln BLOAKLWMMCA HEYYHEIM HA0OpeTEHWEM, OH HEe
cpasy nonyYwn LWWpoKoe NPaKTUMECKD2 NPUMEHEHWE B BbiMWCIWTENL-
HOW TexHuke. MepMmanui, M3 KOTOpPOrD WaroTABNWEANM MNepenie TpaH3Iwu-
CTOPR, — OOBONBHO PROKMA XMMWYBCKUA INEMEHT, NOSTOMY CTOMMOCTE
TPaHancTopoBs Obina OYeHb BLICOKOA. PB3KD CHW3WThL CTOMMOCTbE TpaH-
3aMCTOPOB YOANOCH TONLKD B cepeamHe 50-x rm XX 8.: 8 1954 rogy Obin
M3roTORNEH NEPBbIH TREH3WCTOR W3 KPEMHWS — OCHOBHOID KOMNOHEHTa
o6biYHOro NEcka, — OAHOIND W3 CambiXx PacnNpocTpaHBHHLX Ha 3emne
XMMMWHECKMX 3NeMEHTOR,

Tperse noxoaeane IBM cosgapanocs Ha HoBOMR sneMenTHOL
Gage — cCHOKHBIE ANeKTPOHHBIE CXeMB MOHTHPOBAINHCHh HA MAJEHb-
Koll naacTHHEe H3 OOAYHPOBOAHHKOBONO MATEPHANA, MAOIHAALK Me-
pee 1 cm?. Hx maseamm nHTerpansHeIMiE cxemamu (HC). Ilepemnie
HC copepsanu B cebe NecATHH, 3aTeM — COTHH aaeMeHToB (rpan-
aucTopoB, conporuBnennit w ap.). Korga cremens mHTerpanum (Ko-
JAHYeCTBO EJIEHEHTQE} I[]JB'GJIBHHJEHEL E ThICAYE, HX CTAJH HAIBIBATDL
GonepmuMe HETerpadbHbiMH cxemamr — BHC, a sarem nossmancs
ceepxbonkmue uATerpanbHnie cxemnl — CEBHC. 9BM rtpersero noro-
JeHHA HAYATH NPOMABOIHTH BO Bropoil modopnHe 60-X romos, worga
amepuxadckas (upma IBM ppucerynmia K BEIOVCKY CHCTEME MA-
mue IBM-360. B Coserckom Cowaze B T0-x rogax Ha4aNcH BENOYCHE
smampe cepun EC 3BM (Exmuas Cucrema DBM). Cropocrs paborst
narfones momBsx Mogeneii 9BM mocTHraa HeCKOABKHX MH/LTHOHOB
onmepanmii B cexyHAy. Ha mMammmax TpeThero OOKONEHNS NOABHA-
¢d HOBBIfi THN BHEMIHHMX JANOMHHAKIIAX YCTPONCTE — MATHHTHLIE
arcke. B OBM rtperherc moxoJeHHA MHPOKO HCOOALIOBAJIHCE HO-
Bhle THOLI yeTpolicTE BROAA-BHIBOJA: AHCIJIEH, rpadomocTPOHTENH

(puc. 2.3).
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Pwc. 2.3. Pafouee momemenne ¢ yerasosnensoid EC-1060

B stor nepwon Oblnim coagaHsl onepamnHonEsle cucremsr (OC), no-
ARONABIINEG VOPABAATE GONBIIHM KOJAHYECTBOM BHEITHHX yveTpolicrs M
BHEIIOJHATE HA OfHOH MAIDNHE HECKOJABKO NPOTPAMM OJHOBpPEMEeHHO.
[Muporoe pacnpocTpaHeHHe TOJAYVYHIH DAHE: COBJAHHBIE HALIKH OpPO-
rpaMMuEpoBaEnA, Hagann ODoABITATHCA NAKETHE MPHKIAAHBIX MPOTPAMM
ANA PeNIeHMA 3a1a8Y B KOHKPETHHIX ODIACTAX. IT0 CYUIECTBEHHO pac-
muprao obnactan npumexenna IBM.

0 Mepear WHTErpansHas cxema, NpeOcTasnABwEan cobol kpucTann, B Ko-

Topom Gbula pasMelleHa Uenas CXemMa W3 HECKONLKMX TPaH3WcTopos,

Gena paspafotada 8 1958 . amepukanckmm duavkom Jxexom Kunbu,
YOOCTOEHHLIM 332 310 Maohperedne HobGeneeBckoR npemMAn.

Ouepefnoe pPeBOMIOOHOHHOE COOLITHE B AMEKTPOHMKE NPOHIOILIO
B 1971 roay, xoraa amepuranckas ¢gupma Intel obbasmna o coapa-
HHH MHKponpoueccopa. Muxponponeccop — sro CBHC, cnocobnas
BHIMOJHATE (DYHEOHHE OCHOBHOTO GAOKA KOMIBIOTEDA — MOpPOIeccopa.
CoegHHME MEEPONpPOOECCOp ¢ YVCTPOHCTBAME BROJA-BLIBOAA M BHEIIHEHR
DAMATH, NOAYYHIN HOBIE THO KoMmneioTepa — MuxpodBM. Mmxpo-
OBM oTHOCATCA K MAIIMHAM 49eTBEPTOrO NoKojeHns. CynlecTBEHHBIM
oraauneM MHEEpoIBM or cpomx npegmecTBeHHWKOE HBIHIOTCA HX
mansie rafaprret (pasmeps! GBITOBOrO TENEBHIOPA) W CPABHHTEALHAH
AEMIEBHAHA. DTO NepPBLI THN KOMOLIOTEPOB, KOTOpPLIM NOABAICA B
POSHUYHON NpOLaReE.
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Cerogas caMoii nonvaspuollt passoBmasoctsio OBM  ssnmor-
ca nepeonansasie komneioreps (ITK). Ileppwmit [IK OGuin coazas B
1976 rogy » CIIHA. C 1980 roga m Ha [JOoATrHMe roAkl EOEpel Ha
puake ITK segymeit cranosures amepuranckas ¢upma IBM. Eé xon-
CTPYKTOPAM VAANOCHE COJJATH TAKYIO APXHTEKTYDY, KOTOpas crana
DAKTHYECKH MEeAYHAPOJAHEIM CTAHAAPTOM HA UpopecCHOHATLHER
[MK. Mammpas sroit cepun noayunan sassanne IBM PC (Personal
Computer). C Touxu 3peHns ofmecTBeHHOrO PAIBHTHA NOABJIEHNE
u pacnpocrpasenue [IK conmocraBEMbl ¢ NOABJAEHHEM KHHIONEHATA-
aus. Hvmerso [1K caenan® KoMOLIOTEPHYK I'DAMOTHOCTE MACCOBBIM
aaaennem. C pASBATHEM KOMNIBIOTEPOB 3TOr0 THNA NOABHIOCH TAKOE
mougTHe, KAk HHQOPMANMONHEIE TeXHOJNOTHH, (el KOTOPHIX ymHe He-
poamoscHo oboftTies B Gonsmunerse ofnacreil denoBeqecKoil JeATeNb-
HOCTH.

Emé ogsoit auaweil B passarer JBM uersépToro noKoJeHHA HAEB-
AAKTCH CYIEPROMIBIOTEPE — MONIHEIE MHOTONPONECCOPHLIE KOMIThIO-
Tephl, BHUOJHAKIHE Napalie syl ofpaboTky AaHHLIX (pHc. 2.4).

Bee xoMOBOTEpPEI, HCNOJBIYEMEIE B HACTOANlEE BPEMSA, MNO-TIPeK-
HeMy mocTpoeHbl Ha Oase maell HeTBEPTOTNO NOKOJEHHS.

Puc. 2.4. Cynepromosirep sJloMOoHOCORS
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Q B wavane 90-x rogoe npownoro sexa 8 ANOHWKM Havanuce paBoTe No
CO3AEHMI0 KOMNBIOTEDA NATONO NOoKoneHus. Mo 2aMLIcHy ANOHCKUX Chne-
UHMaNMCTOB OCHOBOM paboTh 3THX KOMNLIOTEPOE A0ONXHE GbNK CTaThk
HE BbIMWCNEHWA, @ NOMMYeCKHMe PECCYMOEHWS, YTO 03HAYaN0 nepexomn
o1 ofpaboTen pauubix k obGpaBoTee 3xaMwit, Mawwdy obelwanw Ha-
Y4HTe BOCMPMHMMETE PeYs YENOBEKE, PYKONWCHBIA TEXCT W rpadwue-
ckve naobpamxeqns. OxOHYETENLHBIE PE3YNLTATHI B 3TOM HENPasneHni
BCE ews He AOCTWrHYTH, Wccnegosanva NpOOCTKAIOTCA.

MoxH0 NpoCcAeNNTs HECKOJBKO OCHOBHBIX TeHIEHITHIL, HMeOuminx
MECTO B DAIBHTHH BRMHCIHTEIRHON TEXHHEH:

* BOIpACTAHNHE BEIYHCIHTENLHON MONIHOCTH KOMOBLITEPOB OT NOKO-
JAEHHA K NOKOJeHWD;

* HiIMeHeHHe [edell HCOOJAL3OBAHMA KOMNOBIOTEPOB OT cyrybo BoeH-
HEIX H HAYYHO-TEXHHYSCKHX DACYETOR K TEXHHYECHKHM M 3KOHO-
MHTECKHM DACYETAM, HOMMYHUKAIHOHHOMY H HHOODMALHOHHOMY
O0CAVHHBAHEIO, YODABIEHHND,

¢ HWaMeHeHHe B pexuMe DAGOTH KOMIBITEDOR OT OQHONPOTPAMMHO-
ro Kk nakersoit oGpaborke, pafore B pesHMe DAZNeNTeHMA BpeMe-
HH, NEPCOHANBHOR paGore B ceremoit obpaboTHe JAHHKIX

¢ ABHIKEHHE OT MAIIHHHON ASLIKA K A3BIKAM BBICOKOrO YDOBHS;

¢ noBelmenue yaoGersa paboTel NMONLIOBATEAA 38 CYET YCOBEDINEH-
CTBOBAHWA ANNADATHOrO M OporpaMmHOre obecleveHns, BOIMONG-
HOCTH MPOHABOALHOTO MODMILHONO paCHONOMEeHNH;

¢ HEYKIOHHOe pacmimpenue olnacrell NpUMEHEHHA M KDYra IIOJL-
aoBaTedell KOMUBIOTEPHONH TEXHHKN.

CAMOE INABHOE

Bexamu J100H COBEPINEHCTBOBANH CrOCODHl W METOMB mepemads,
HAKOIIeHHA, oOpaboTkn W xpanennsa wadopmamuan. HadopmammonHan
PEBOIIOIHA — KapAMHAILHOS HIMEHEHHE HHCTPYMEHTAJLHON OCHOBRI,
coocofioB mepejadn M XpaHeHus WHQOPMAIAM, & TaKKe obbéma un-
hopManuE, NOCTYNHONR AKTHBHON YACTH HACENOHHA.

HenomewecTso NpomMLIO HEPE3 HECKOMLKO HHOPMATHOHHBIX pe-
BOMIOIME, CBAZAHHEIX ¢ NOARJEHHEM peuN, NMCHMEHHOCTH, KHHTO-
NeYATAHMA W cpejcTs KoMMyHukanuu (texerpad, Tenedwon, paamo,
Tenesuaop). Ilaras uudopMATHOHHAR PEBOMIONHA CBAJAHA ¢ HOBLIME
HHPOPMAIHOHHLIME TEXHOJOTHAMH, OCHOBON KOTODBIX ABASETCH Bbi-
YHCIUTeNLHAR TeXHHUKE.

[NouaTHe «BLIMHCANTEILHAA TEXHHKA® CETONHA TECHO CBASLIBAET-
€A ¢ KOMNBIOTEpaMH, KoTopbie Ao B0-x rogoB nmpomsaoro BeKa y HAC
B CTPAHE HAJLIBANH HIEKTPOHHEIMH BLIMHCIHTOALHBEIME MAUIHHAME,




McTopua pasBnuTUs BbiYMCNWTENBHOW TEXHUKH

B pasEuTHH BEMHUCANTENLHON TEXHUKH TAKMKE MOKHO BEIEJAHTH
HECKOMBLKO BTANOB, CEASAHHLIX ¢ BOSHMKHOBEHHEM DA3HBIX MOKOJEHM
OBM:

1) 40-e — mauano 50-x rr. XX 8. (cosganne IBM Ha smexTpoHHBIX

JAMIIAX);

2) cepenpra 50-x — 60-e rr. XX ». (paspaborka 9BM na amcxper-

HEIX NOAVOPOBOAHHKORKEIX npubopax);

3) cepeanua 60-x — cepeauna 70-x rr. XX . (moarrerne JBM ua

MHTErpaThbHEIX MHKpPOCXeMax);

4) cepenmna 70-x rr. XX 5. —Hamm aum (McnonbsoBaHMe GoasuIMx

# cpepxBoALIINX HHTETPDANBHEIX CXeM).

Bee KoMObOTEpPSs!, HCMOAb3YeMbie B HACTOAIIEE BPeMH, NO-MpeX-
HEMY HocTpoeHH HA Gase maell ueTBEPTOrO NOKONEHHA.

i Bonpocsi W 3agaHus @

1. Yto momuManoT mox uHpopMANHOHHEMH pesomgwnusMu? Kaxue
HEQOPMAIIHOHHEE DEBOMIONHE NEePEeRHI0 HGenonedecTso?

2, Buscuute, rorma ormeuaerca Jlens pocceniickoll HHMOPMATHKH.
C uwem ceasas Bubop umenHo sroit AaTHI?

3. [lailTe KpaTKyid XAPAKTEDHCTHKY <I0MEXaHHYeCKOTO» MNepHOnA A
DAIANTHA BHIMHCIHTEILHBIX yeTpoHcTB, cBA3aRHOro ¢ maobpere-

HHEM M HCHONB30BAHMeM cuéros, Tabaun U Jorapadmmaeckod
JHHeHRH.

4. Jlafire xKpaTKyl XapakTepHCTHKY +MeEXAHHYECKOrOs MepHojaa A
COSOAHNA BLIYHCIHTENbHBIX YCTPOWCTE, CBASAHHOIO ¢ HMeHAMH
taxkux wuasobperarenedi, xax Jleomapao pa Bmaum, Buakremnm
Mnkxapa, Baea Tlackans, Pordpun Buasreasm Jleitbmumm, D=
aunmm Marreve Fan, Esra Axofcon n ap.

5. [MonmTafitecs o6HADYMEHTL 4TRANKHIA clegs B PAIBHTHH BEITHC-
IHTEeABHON TEXHHEH.

6. lMoaroToBbTe KpaTkoe coobmenne o HeTOpHMM coafaHma apud-
MOMETpOB, paccMorpes B Hém nsobperenus Kapna Tomaca, Ilad-
ayTia Jissosmua Yefuinésa, Buasroara Teodmnoseya Oxmepa.

7. Ilo waxkomy npusnuny DBM gensrtcs ma noxosesus? [laiire
KPaATKYI) XADAKTEPHCTHKY HAMIOMY MNOKOJEHHIO KOMIBIOTEPOB.

8. lMpeanomure KIACCHQHKANHI) COBPEMEHHLIX OEPCOHANBHBLIX
roMubioTepos, VMaobpasure eé p Buge rpada.

9, IMogrotoesTe HeBONbIIOEe coobieHHe O POJH JHYHOCTH B PAIBHETHH
BHUHCTIATebHON TexEMKkH, epoem coobmenna momer Guite CrHs

> b

a
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Ic06e, Crus Boansk, I'peiic Miwoppait Xonnep, Buan Tefire man
KTO-TO JAPYTroH 1O BAINEMY YCMOTDEHMIO.

10. Yro rakoe cynepxomnemorepm? [lnis pemleHmMs KaxWx sagad OHH
HenoasayoTea?

11. Kakoe mecto 8 pefitunre cynepromusiorepos (Top500) sanmmaior
poccHiick®e paspaborkn?

12. HasoBHTe OCHOBHBIE TEHAEHIIHH, NPOCAEKHBAEMEIE B PAIEHTHH
BHMHCIAHTEARHOR TeXHENKH,

§ 7
OcHoBONONarawwmMe NPUHLMNLI
ycTpoucTtea 3BM

7.1. Npurumne Henmana-lebepesa

B rampoil ofnacTH HayKH H TeXHHKH CYMECTRYIOT ynzames-
TAAbHEIE HIEH HIH NPUHIUNLE, ONPeJEIHIONIMEe HA MHOTHME TOIL
BOepén eé comepKAHMe M HAUpABIeHWe pasBuTHn, B KOMOLIOTEPHLIX
HAYKAX DOJNE TAKHX QWHIAMEHTANLHEIX HACH CHITDANH NPHHIANLL,

ChopMYTHPOBAHHLIE HE3ABMCHMO ADYT OT APYra ABYMA KpynHefmmmmm
yuéneMn XX sexa — Jlsmonom don Heiimamom n Cepreem Anexce-
ennyen Jlebenesnim.

MpuHuMn — OCHOBHOE, WMEXOAHOE NONOXEHWE KAKOH-HUGY OB TEODMK,
YYEHWA, HAayKK U np.

lpuaunne Heifimana—Jlebeaesa — GasoBsie MpHHITMIL NocTpoe-
HuA OBM, chopmyanmpoBaHHEE B cepelNHe MPOLIAOrO BeKA, HE YTPA-
THJAH CBON AKTYVAINBHOCTL H B HAIDIH JH,

AxoH don  Hediman (1903-1957) — amepuxaH-
CKMId YWEHEIR, CABNABLWMEA BawHLIA BKNAO B pa3EM-
TWE uanoro paga ofnacTei’ mareMmarmin W duInKM,
B 1946 r, aHanvavpyn CMibHele W Cnabble CTOPOMLI
9HWAKa, coBMECTHO C Konneramu NPUWEN K Waee
HOBOTC TWNa opradnaauvy 3BM.
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Ceprein Anexceeswsy leGepes (1902-1974) — axa-
OeMWK, OCHOBONONOMHUK BEMWCITWTENEHOA TEXHWKW B
CCCP, rnaBHbii KOHCTRYKTOD NEPBEOR OTE4YeCTBEHHOR
SAEKTROHHOW BbMMCNMTENEHOR MawwHel MICM, as-
TOp NPOexTOE KomMmnbioTepoe cepun BICM (Bonbwas
Snextpornran CudtHaa Mawwwa), paspaboTivk npuH-
UMNUANEHBIX  NONOKEHWA  CyneprkoMneioTepa  «3b-

Gpycs. B 1996 rogy NOCMEPTHO HArpaxOgH Menanso

«MWoHEp KOMNOBIOTEPHOR TEXHWKWs — Camol npe-
CTHMXHOR Harpanol MexnyHapoOoHOrD KOMNLIoTEepHOro
coobwecTea.

PaccMoTpHM CYIIHOCTL ocHOBHEY npuHmanos Helimana—JleGenena:
1) cocTaR OCHOBHEIX KOMMOHEHTOB BHEYMACAMTENbHON MamWHLL
2) NpUHIKN JABOMYHOIO KOAMPOBAHMS,
3) npUEUHMD OAHOPOAHOCTH MNAMATH;
4) npUHUEND ATpeCHOCTH NAMATH;
5) npMHOEN HepapXHHecKol OPraHdsallME IaMATH,
6) npuHIAN NPOrPAMMHONG VHpaBieHHH,

IMepeuiii OPHEIHN ONPeAENAeT COCTAB OCHOBHLIX KOMIIOHEHTOB
BRIYMHCIHTENRHOE MAINIHHEIL.

Nwoboe ycTPORCTEO, CROCOGHOR NPOMIBOAWTE ABTOMATUHMECKME BhiMWCNE- 0
HWS, OOMKHD WMETH OnNpenenédHui wabop komnowexTos: Gnok obpa-

BoTkn gamHex, Gnok ynpaeneswa, Gnox namam v Gnoxw BBOAE/BRBOOA
WHOPMALIAK,

OYHKIHOHANLHAA CXeMa TAKOrO KOMIBIMTEpa, OTPAMKAIINAAS DPOo-
rpaMMHEOE Vipapiedde pafoTolf M B3aEMOIelCTBMEM ero OCHOBHBIX
yajaoBe, NpeicTaBnena mHa pueyaxe 2.5, Ero nHGOpMALHOHHLIM IeHT-
poM ABAAETCA NpODEeccop:

* Bee WH(MOPMANMOHHLIE MOTOKH (TOHKHE CTPEJKH HA PHCVHKE) npo-

NOAAT 4epes npoleccop;

* YIPARIEHHE BCEMHE OpoUeccaMiy (TolNCThie CTPENKH HA DHCYVHEE)

TAKKE OCYVIIECTBAAETCA OPOIEcCOpOM,

Taxne GAOKH BCTE W YV COBPEMEHHLIX KOMIBIOTEPOB, JTO:

* mpoueccop, COCTOAINNI W3 ApPH(METHRO-JOMHYECcKOroe yerpoiicr-
Ba (AJIY), BeinoaEsoinero ofpaborky AAHHBIX, H YerpolcTBa
yopasaenaa (YY), obfecneudBaiomiero BuIMOJHEHWe NPOTPAMMEL
¥ OPraHEMayIIero COTJACOBAHHOE BIANMOJeficTEHe BCeX YaJloB

KOMOBEOTEDEA,
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Puc. 2.5. OyHKUMOHATLHAR CXEMA KOMNLIOTEDOR MePBMX NoKoaeHd

* DAMATL, NPEIHASHAYEHHAS 08 XPAHeHHA HCXOIHLIX TAHHLIX,
NPOMEMYTOUHBIX BeMHYHH W peaviabTaTos obpaborkm wuHGOp-
MAIDAH, & Takme camMol nporpamwmel ofpaborku mEdQopMammm.
Pasnuqaor NAMATE BHYTPEHHION #H BHemH0W0. OcHOBHAS 4acTs
BHYTpeHHell DAMATH HCOONBIVETCH AJAA BPEMEHHOIO XpAHEHHH
nporpaMM M gaHELX B nponecce obpabforku. Takoil saa mamarn
NPHHATO HASRIBATE ONEPDATHBHEIM SANOMHHAKIMMM verpoilersom
(03Y). Emé ogmmm BMAOM BHYTPEHHEH NAMATH HBAAETCH N0~
CTOAHHOE IANOMHHAKIee yerpoficteo (I13Y), cogepmamee npo-
rpaMmy HAYANEHON 3ArpyakH KoMOwloTepa. BEemmss mam mon-
roBpeMeEHHAR NAMATL OpeIHAIHAYEHA I8 AOHTEILHOMD XpaHeHNA
OporpaMM H JaHHBIX B NEPHOAL MeXIy ceaHcaMu obpaboTim;

* yerpoitersa BBOJa, npeofpasyiomme BXOAHYIO HEdOpMammio B
GopMy, AOCTYNHYI KOMOBIOTEDPY;

* ycTpolicTea BeIBOZA, npeolpasyiomEe peayasTaTel  paboThi
KOMOBIOTERPA B PopMy, AOCTYNHYVIO A8 BOCOPHATHA YEJ0BEKOM.

Bmecre ¢ TeM B APXHTEKTYpPE COBpPeMEHHHIX KOMNBIOTEDOB W
z KOMIOBIOTEDOE MNEPBhIX OOKOMEHHN ecTh CVIIECTBeHHLIE OTIHYHA.
O aux Gyiaer cHasaHO YYThH HILKE.

PaccMotpuM cyTh NPHHIMIA ABOMYHOrO KOAMPOBAHMH HH(pOPMA-
M.

0 Bea wHbopmaums, npeaMasHadeHHas ans o6paboTkm Ha komnsloTepe
(4Mcna, TexcTol, 3ayxw, rpadwka, BUOABO), a TAKWE nporpammesl ed ob-
paboTkM NpeacTARNAIOTCA B BWOE ABOWYHOID KOOA — MNOCNEO0BATENb-
HocTeil O » 1.
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Bee coBpeMeHHEIE KOMIBIOTEpPL! XpaHaT u obpabarmpanr #HE-
thopMammio B ABoMYHOM Koge. Buifop asomusoil cHCTEMbl CUHCHEHREA
ofiyc/oBIeH DPHAOM BAMHBIX OGCTOSTENLCTE! NPOCTOTON BLITOJHEHHSA
aprdMeTHUecKHX onepanuit B ABOMYHON CcHCTEMe CcUHCTeHHA, eé
¢«COMIACOBAHHOCTEIO® ¢ OyneBoll mormxoil, npocToToll TeXHWYeCKOR
DEANM3ANNN ABOHYHOIO JIEMEHTA NAMATH (TpHITepa).

Hecmotpa Ha sceobliee NPUSHAHWME, WCNDNL30BAHWE B KOMIMBIOTEDHOR Q
TEXHUKE KNACCUYECKOR OBOWYHON CUCTEMBbI CHACNBHWA HE NWLWLEHD He-
pocratkos. B nepeyw odepens 310 npobBnema npeacTaBneHuA OTpu-
UATENLHLIY YWMCEn, a Takwe Hynesas wabumouHOCTL (T 8. OTCYTCTBUE
W3GLITONHOCTW) GBOMMHOMD npeacTagnedid. MyTd NpeogoneHns yKasaH-

Heix NpobBnem ObinW HaAOeWsl Ve HA 3TaNe 3apOoOSHWA KOMNLIOTED-

HOW TRXHWKW,

B 1958 r B8 MoOCKOBCKOM rOCYNADCTBEHHOM  YHWBEDCUTETE
wm, M. B. Nomowocoea nog pyxosoacteom H. NN, Bpyceduosa Gbin
CO30aH TPOWYHLIA komnbioTep =CeTywibs (pwc. 2.6). B HEM NpUMEHANEGcH
YDABHOBELUEHHAA TPOWNHAR CHCTEMA CYMGNEHWR, WCNONL30OBAHWE KOTOPOW
BNEPELIE B WCTOPMM NO3BONWNO NPEACTERNATE OAWHAKDBO NPOCTO Kak
NONOKMTENLHLIE, TAK W OTPUUAETENBHBLIE YWMCHa.

Hrak, Grarogaps QBONYHOMY KOAHPOBAHWIO, AAHHBLIE H HpOrpaM-
MBI 10 (pOpME TPEACTABIEHHSA CTAHOBATCA OJMHAKOBBIMH, & CJEN0BA-
TEJIBHO, MX MOKHO XPAHMTL B eIHHON DAMATH.

e
J“"“' SR A e
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KoManasl nporpamM W QaHHbIE XPaHaTCA B OOHOW W TOR e NamsaTH, W
BHELWHE B NAMATH OHKW HEPAANWYMMEL. PacnoadHaTte KOMaHab W AaHHbe
MOXHO TONLKD NO cnocoBy Menonb3osaHuA. JTO YTEERDMAEHWE HasbiBaoT
NPUHUKWNOM OOHOPOOHOCTH MAaMATH,

Tar kAR NpPeACTABNEHHLE B DAMATH KOMAHIL M JAHHLE BHEIIHE
HEPAAAWYHMLI, TO OJHO H TO e FHAYEHHE B A4eiiKe MaMATH MOMceT
HCNONB3OBATHCA M KAK JAHHBIE, H KAK KOMAHIA B 3ABHCHMOCTH JHIlb
or cnocoba ofpamenma k mHemy. Tak, ecas K asowuHOR Nocneno-
BATENBHOCTH ofpamanTcs KaKk K u@cay, To B Hell BRIAeNHIOT none
(obaacTs) aHakA H mose aHAYAIHX paspsnos. Ecom K asomuHoll mo-
CAELOBATEALHOCTH 00palaloTes KaK K KOMAHIE, TO B Heill BhIIeNSor
noJie KOJA ONEpDalHH H NOJEe AAPEcOB ONEePAHJI0B.

ORHOPOAHOCTE NAMSATH NOIBONNET NPOMIBOAMTE ONEPAILMH He
TONBKO HAN [NAHNHLIME, HO M Hal KomaHiamH. Bases B Rauecrse
AAHHEIX ANA HEKOTOPOH NporpaMMb HOMAHIL APYToll NporpaMMsl,
B DeayJNbTATE ef HCNONHEHHA MOMHO NONYVYHTE KOMAHAK TpeTheil
mporpaMMil. JlaHHAA BOIMOMHOCTH JEMHT B OCHOBE TPAHCAAIHH —
nepepoja TeKCTA NPOTPAMMLI ¢ H3WKA BLICOKOTD YPOBHA Ha H3IBIK
KOHKPETHON BLIYHCAHTENLHON MAITHHEL

CTpyxTypHO OnepaTMBHAN NAMATL KOMNLIOTEDA COCTOHT H3 OT-
AeabHBIX GHTOBR — OAHOPOAHEIX 3JAEMEHTOR, OOJAZANIIHX ABYMSHA
YCTOHYHBLEIME COCTOAHHAMH, OAHO M3 KOTOPMX COOTBETCTBYET HYIIO,
a apyroe — eamnanue. [lna sanmcH MO CYMTHIBAHHA FPYINLI COcem-
HEX OnrToB O0BEAHHAITCA B AYCHKH NAMATH, KAMIAR H3 KOTODRIX
aMeer caoit Homep (ampec).

KomaHos W padHbie pa3MellanTcs B eQMHON NaMATH, COCTORWER w3

AYSEK, WMBIOLLMX CBOM HOMEpa (agpeca). 370 NPHHUMN AAPECHOCTH
MNamMATHA.

Ouens BaknO, 4TO HHQOPMAILMSA MOMET CHHTHIBATBCH M3 SUYEEK
H JANHCLIBATECA B HUX B DPOHIBONLHOM NOPAAKE, T. €. NPOIEccopy
B [NPOHSBOJBHBLIA MoMeHT pocrynua awbaa aveiika namsta. Opra-
HH3IOBAHHYIO TaKHM ODpA3OM DAMATHL NPHEATO HASLIBATE NAMATBIO C
NpPONSBOILHBM JOCTYIIOM,

Paspagrocrs sueex naMaTH (KoamdecTso OuMTOB B Aveiixe) vy
KOMOBHTEPOB PASHLIX NokoneHui Owmna pasamumoii. Ocuosoft omepa-
THBHOH DAMATH COBPEMEHHLIX KOMIIBIOTEDOB HBANETCH BOCBMHGHTHAR
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auefiva. Hueiixa Takofl PAZPATHOCTH MOMET OLITE HCIONLIOBAHA ANA
paboThl ¢ ONHEM cHMBOJOM. [lus XpaHenMA YHCE] HCOONBIVETCH He-
CHONBKO MOCASAOBATENLHEIX HueeK (YeThipe — B caydae 32-GHTHOrO
SHCAA).

Ha cospeMeHHBIX KOMMBIOTEPAX MOMET OJHOBDEMEHHO HIBAE-
KATHCS M3 NAMATH M ogHoBpemenso obpabatsiBateea no 64 paspsanos
(1. e, 10 BOCchMH OafiTOBEIX (BOCHLMHOMTHBEIX) AvYeex). JTO BOIMOIKHO
Gaarojaps pPEeANHSAIIMHM HA HHX NPHHIHIA NAPALIeIbHOMN obpaboTrH
AAHHBIX — ONHOBPEMEHHOTO (MAPANIEIbHONO) BBEINOJHEHHA HECKOIh-
KHX AeilcTemii.

MosHO BRUISIHTH JBA OCHOBHBIX TpebopaHHA, NPelbLABAAEMBIN K
NAMATH HOMILIOTEDA:
1) ofrbéM naMsaTH goaxeH OLITH KAK MOMHO foakme;
2) BpeMs HOCTYNA K HAMATH ACKKHO OHITh KAK MOMHO MeHLIIE.
Coagares JAMNOMHHAIILEE YCTPOHCTEO, OJHOBPEMEHHO YAORIETBO-
pAwIIee ABYM 3THM TpeboBaHMAM, 3ATPYAHUTEIBHO. HeitcTBNTEILHO,
B OaMiTH Goasmoro obnéMa tpelyeMble GaHHBIE HCKATH CTOMKHES, B
pesvibTATe Hero MX YTeHHe 3aMeanfAeTeH. IIna yveKOpeHHS “TEHHS
HYMXHO HCOONBL3OBATL Gojee CHOMHLIE TeXHWHECKHE pPelleHMH, 9TO
HeHa6eMH0 TPHBOAUT K NOBLIISHHI CTOMMOCTH BCEr0 KOMIBIOTEPA.
Pemenne npobleMbl — HCNOILIOBAHME HECKOJABKHX DANHYHLIX BHIOB
NaMATH, CBA3AHHBIX APYr ¢ Apyrom. B 3ToM H COCTOMT CYTE HNPHH-
IMIIA HepapXHYecKoll OPraHHIAlHE NaMATH.

TPYAHOCTM (MIMHECKOR PEAaNW3ALM 3aNOMWHAIWEro YCTPOACTEA Bbi- 0
coKOro BLICTPOAEACTEMA M Gonsworo 0Gbéma TPeGyIoT WepapxM4eckon
opraHuM3aaun NamMaTa,

B COBpEMEHHBIX KOMNBIOTEPAX HCIONB3YIOTCH YCTPOHCTBA OAMATH
HECKOMBENX vpoBHell, pasnwvamonigecs N0 CBOMM OCHOBHBIM XapaxTe-
PMCTHKAM: BPEMEHH JOCTYIIA, CJAOMHOCTH, 00BEMY # CTOHMOCTH. Mpn
aroM Bojee BHICOKHII VPOBEHL NAMATH MeHbne no oObémy, GuicTpee H
uMeeT BORBIIYVIO CTOMMOCTL B nepecuére ua Gaitr, yem Gosee HHIKHH
ypoBeHb, YPOBHH HEpPAPXHH B3AMMOCBASAHLI: BCe JAHHLIE HA ONHOM
ypoBHEe mMoryT ObITh Takae Haigenw Ha Gonee HHIKOM YDOBHE.

BoABIIMHCTED AATOPHTMOB ofpamanTea B Kamani DPOMEMYTOR
spemenn K Hebonsimomy HaGOPY AAHHBIXN, KOTOPHIH MOMeT GuITE MO~
smemén B Gonee OLICTPYID, HO AOPOrOCTOALNYI0 M HOITOMY AebOIBITYID
namaTe. Henoaszopaaue Gogee OLICTPOl HAMATR YBeAMYHBAET NPOH3-

BOAHTENEHOCTE BRIMHCIHTENBHONO KOMIJAERCA.
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CnasHoe oTiHumMe KOMNOBIOTEDOB OT BCEX APYTHX TeXHHUECKHX
yeTpolicTe — 9T0 mpOrpaMMmEOe ynpasieHHe WX paboToil.

0 MPpUHUKMN NPOrPaMMHOrD YNpaBneHMs onpeaenseT obWMil MexaHnam
BETOMaETHYECKOrD BbINONHEBHWA NporpamMmis,

Bee suamcnenns, OpeiycMOTPEHHBIE AATODHTMOM pelIeHHs 3a-
daum, moixHE OLITE NpPeACTABAEHB B BHAE NPOrPAMMEI, cocToAmeH
H3 nochiejoBaTeNbHOCTH KomaHa. Komamasl npemcrasasior coboft sa-
KOAHPOBAHHBLIE YNDARIAKNIINE CA0BA, B KOTODHIX VKA3IRIBAETCH:

* KAKOE BRINOJHHTH AelicTBHE;
* M3 KAKHX HAY€eK CYMTATE ONEpaHAnl (IAHHLIE, YYACTRYIOIMEe B

Onepannm);

* B KAKYI0 SuefiKy 3ANMCATE PESYJILTAT ONepanm.

Komaram, sxonsmme » nporpammy, BOoIHAIOTCS NponeccopoM
ABTOMATHYECKM B onpegenémnoit nocaegomarensrocTn. [lpu stom Bui-
NONMHAETCA CHAEAVIOMME UMKa geficranit:

1) uTenne KOMAHAE U3 DAMATH M ed pacmmdpoBKa;
2) dopmupoBanme aapeca ovepegHON KOMAHIL:
3) BHINO/HEANe KOMAH/IH.

DTOT UMK NOBTOPHETCA A0 JOCTHMEHNS KOMAHILI, o3Havalomet
OKONYAHHE BLINOJHEHHS NPOTPAMMEI, penIaoimeli HeKOTOPYID KOH-
KPeTHYI0 3agady. B coBpeMeHHRIX KOMNBIOTEDAX 1O 3aBEpHIEHHN pa-
GoThl MPOrpaMMLl YOpARNEHHE NepeIaéTes OnepanmoRHOl cHeTeMe,

7.2. ApxuTexTypa nepcoHanbHoro KOoMNblOTEPA

CoBpeMenHEIe NEPCOHANBHEIE KOMITBIOTEpL PARTHYAIOTCA IO CBOMM
pasMepaM, KOHCTPYKIIHH, DAZHOBHAHOCTAM HCHONBIYEMEIX MHKPOCXeM
H MoOaynell NAMSTH, ADYrMM XapaktepucTHxaM. B To e mpems Bee
OHH HMEIOT eiMHOe QYHKIHOHANLHOE YeTpPOollCTBO, SAMHYID ADXHTeK-
TYPY — OCHOBHBEIE yajakl M cnocobnl BIANMOZElicTBAA MeMIAY HUMEH

(pmec. 2.7).
0 ApxuTexTypa — 310 Haubonee OGLWME MPUHLMNLI NOCTPOSHMA KOMMLIO-
Tepa, oTpaxalwme nporpaMMHoe ynpasnequwe paboToil U B3aumoneit-

CTBMEM Ero OCHOBHBIX (QYHKUMOHANLHLIX YANOoR,

Ha pucymke 2.7 nso0pameHsl XOpOIIO H3BECTHHIE BaM VOau co-
BPEMEHHOTO KOMNOLIOTEPA: NPONECCOP, BHYTPEHHAR NAMATE, YCTpOfi-
CTBA BBOJA, YCTPOMCTEA BRIBOJA W BHOIIHAR NAMATL.
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Puc. 2.7. Oyarouonaneas cxeMa xkoMoswTepa (K — wonTponnep)

OfMen JAHHREIMH MEMIY YOTPOHCTBAMH KOMOBLIOTEDA OCYLUIECTRIH-
eTCH ¢ TOMOIILI0 MATHCTDANH.

MarucTpans (WwWHa) — yCTPOACTBO ANA OOMEHA OAHHBIMW MEXOY 0
YOTRPOMCTEBAMKM KOMNLIOTERA.

MargeTpans COCTONT Ha Tpéx AMHHA caAan:

* WNHL ATpeca, HCOOABIVEMON [AAd VHA3AHHA (PHIHYUECKOrO ajgpe-
ca, ¥ woTopoMmy yerpolicrso momer ofpaTHThes AIA OPOBEJeHHSA
ONEPAIME HYTeHHH WM IANHCH;

* INMHB JAHHLIX, NPEIHASHAYEHHOH ANH Nepefay JaHHBIX Mesay
yanaMi KOMUbLIOTEPAa;

* IMHL YOPABTEHHSA, N0 KOTOpoH nepejaioTcs CHIHAMR], YIDABLA-
wimne oiMeHoM uHbopMAanHed Mexay yeTpolicTBAMH B CHHXpO-
HHSHPYIOIHe aT1oT obMeH.

B xoMOBIOTEpAX, HMEBIOHX KJIACCHYECKYID (POH-HeiiMAHOBCKYIO
APXUTEKTYDY, NpONeccop KOHTPOMHPOBAT BCe NPOIECccH BBOJA/BBIBO-
aa. Ilpa sromM OuicTpoeiicTEYHINMI NDponeccop SATPAYMBAN MHOTO
BpEMEHHM HA OMHJAHHE Pe3yJIbTATOB paborel or sEaumTensHO Donee
MeIJdeHHbIX BHemHNX yorpoiters. [Ina nopmimenns sdupexTHBHOCTH
paboTsl npomeccopa ObBLIH CO3AAHBI CHENHANBHBEIE AJNEKTPOHHLIE CXe-
MBi, OpeJHAIHAYEHHBIE AAR OofCAVMHBAHHA YcTpolicTB BBOAA/BHIBOJA
HWiIH BHeIHel NAMATH.

KosTponnep — 35T0 CNELMANEHLIA MUKDONPOUEBCCOP, NPeAHasIHA4EHHBIR 0
AN\ YNPaBNeHWs BHELWHWMW YCTROWCTEAMMN. HAKOMWTENAMEK, MOHMTOpaMU,

NEWHTERaMK 1 T. 4.
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Baarogapsa koHTpoJsiepamM AaHHBIE N0 MATHCTPAIM MOIYT mepe-
JABATECA MEMAY BHEIIHHMH YCTPOHCTBAMH H BHYTDeHHel NaMATHIO
HANPAMYID, MEHYA Opoleccop. 3To0 NPHBOAMT K CYIIECTBEHHOMY CHH-
JHEHHI0 HATPY3KH HA LEHTPDANBHEI npoueccop W nossimaer adupex-
THBHOCTE pPAGOTH Beeill BRIMHCAHTENBHOH CHCTeMBI.

CospeMeHHBIE KOMOBIOTEDPH OOAAAAIOT MATHCTPANLHO-MOAYILHOM
APXHTEKTYPOH, IJIaBHOE JOCTOMHCTBO ROTOpPOM 3SaRIOYAETCH B BO3-
MOHOCTH JIEFKO MIMEHHMTE KOHQHIYDALHK KOMOLIOTEDA NVTEM ION-
KIOYEHHA K [INHE HOBLIX MM 3AMEHBE! CTADPBIX BHEIIHHMX VCTPOMCTE.

Ecan cnemmdExanms Ha mWHAY (JeTATLHOE ONHCAHHE BCEX €6
napaMeTpoB) asaserca orepwmTol (onybamkosanmoii), To npomMaso-
AHTENH MOryT paspaboTars M NPeIOMHTL NOJLIOBATENAM paIHO-
ofpasHnle AONOTHHTENLHEIE YCTPOHCTBA AJA KOMUBIOTEPOB € TAKOM
muHol. [logobrnit noaxon HAIHIBAKT NPHHIHNIOM OTKPHTON apxm-
TeKTyphl. Bharogaps emy mnoassosaTens Momer cobpaTs HMeHHO
TAKYH) HOMOLIOTEDHYI) CHCTEMY, KOTODAS eMy HYMHA.

7.3. NepcnekTUBHbLIE HanpasneHusa
Pa3BNTUR KOMNLIOTEPOB

Mup coBpeMeHHEIX KOMNBIOTEPOR Heolhruaitno passoobpaszen. Kpo-
Mé MHKDPONpPOIlecCOpOsB, BCTPAMBAEMBLIX BO BCEBO3MOMKHBIE yCTpoiicTBa,
H PAZHRIX THHOOR NEePCOHANBHBLIX KOMIOLIOTEPOB CYINECTBYIOT IHAYMH-
TeJbHO GoJlee MOLHLIE BEMHCAHTEILHLIE CHCTEMBI,
9ro ceppepul B raocfaisioil KoMIbloTepHOH ceTH, YUpPAaBAMIIHE
eé paboroil m xXpamauime orpomHbie 06BEME HHEMDOPMAINHE.
9710 MHOTOIpPOLECCOPHBIE CHCTEMB NAPANTeNbHOf o6paboTku gan-
HEIX, oBecHneYyrBAIIHe:
* cOKpAllleHHe BDEeMEHH DelIeHHH BEHCIHTETLHO CAOM(HBIX 3aJaqd;
* COKDAIIEHHE BpeMeHM o0paboTkm foabmHUX OOBLEMOB JAHHLIX
* pelleHHE 3ANAY PeANLHOMND BpEMerH;
" CcO3JAaHHME CHCTEM BRICOKOH HAJEMHOCTH.

Bpems 0OHONPOLECCOPHLI BEIMUCIMTENLHLIX CUCTEM npowno. He Tonk-
KO CYNEpKOMALIOTEDLI, HO W COBPEMEHHLIE NEDCOHANBHLIE KOMMBKOTE-
pbi, HOYTOYKW, WIPOBLIE NPUCTABKW OCHOBAHL HA MHOMONPOUECCOPHBIX,
MHOTOSOEPHLIX W ADYIMY TeXHONOMMAX, NPeAnoAaraiuuy OaHOBDEMEH-
HOEB BLINOMHEHWE MHOMECTBA MHCTRYKLIAE.

B mamm gHM SNEKTPOHHAH TEXHHKA VIKe NOAOILIA K NPeleIbHBIM
SHAYEHHAM CBOHX TeXHHYECKHX XADAKTEDHCTHE, KOTODhIE ONpDeIeiis-
woTcA duandeckuMn saxonamu., [losromMy HAST NOMCK HeINEKTPOH-
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HEIX CpejcTB XpaHeEua U obpaborkm aaEEmx, Beayres paborm no
CO3TAHMI0 KBAHTOBRIX H DOuonormueckmnx KOMIBHOTEPOR, NPOBOAATCH
HCCHeJoBAHHMA B 00JACTH HAHOTEXHOJOTHH.

CAMOE TINMABHOE

B mampoill ofnacTH HAYKHM M TEXHHKH CVIIECTBYIOT (QyHIaAMeH-
TANLHEIE HAAeH HAM OPHHOIHNL, ONpeJenfliiHe Ha MHOIHE Toakl
BHepéa eé coep:EanMe H HanpasieHde passuTHA. B KoMOeoTepHBIX
HEYKAX poab TAkuX QyHAaMeHTAABHLIX Hiell chrpailn NPHHIMILIL,
chopMyJIHPOBAHHEEIE HESABHCHMO APYT OT APYTA ABYMS KpymHemmmMm
yvudaniMn XX sexa — JmosoMm o Heiimanom n Cepreem Anexce-
enndem Jlebenensim,

K OCHOBODOJATAKIHM UPHHIHIAM NOCTPOEHHA EOMNIBIOTEDOB
(mpurnunam Heiimana-Jlefenesa) MOMHO OTHECTH IeIVIONINE:

1) cocTas OCHOBHAIX KOMMOHEHTOR BLIMHCANTENLHOR MAIIAHLI;
2) NpUHIKHN ABOMMHOND HOAHPOBAHWA;

3) upHHUHAD OAHOPOAHOCTH MMAMATH;

4) npUEIAD ASPECHOCTH MAMHTH;

5) OpPHHIAT HepapXHYecKoll OPraHM3IflNM MAMATH;

6) npMHEIHN NPOrpAMMHOrO YVIpaBIeHHA.

ApxurerTypa — 570 Hambonee obiHe NPHHIANL DOCTPOEHHA
KOMIOLIOTEPA, OTPAMKAIOIINE NPOrpAMMHOe YIpaBleHHe paboToil n Baa-
HMOJeHCTEHEM 80 OCHOBHEIX (PYHRUMOHANBHLIX VIJIOH.

Kaacewueckas ApPXHTEKTYDA KOMIBITEPOB NEpBBIX NOKOMeHMWN
OpeANoiaraia OCYHIeCTBAEHHEe B3aMMOAEHCTEMA BCeX yeTpoiicTs ge-
pes npoileccop M HaJHYHe HeRaMeHHOro nabopa BHEIIHMX yeTpoiicTh.

CospeMeHHBIe UEepCOHANLHLEIE KoMOsiTepsl olaagawT OTKpHRITOR
MATHCTPATLHO-MOAYALHONR apxurexTypoill — yerpoiicrsa Baaumojedor-
BYIOT Hepes MIMHY, HT0 CHoCODCTEYET ONTHMHIANNK nponeccos ofmena
uHdopManneli BHYTDH KoOMIkIOTepa. Bropoe npenMyliecTso cOBpeMeH-
HOH APXMTEKTYDE — BO3MOMKHOCTHL JEIE0 HEIMEHHTh KOHDHTYPALHD
KOMOBHOTEDA IIFT‘EH ODoARAOYSHNA K IIIHHEe HOBRIX HMAM 3aMEHBI CTA-
PLIX BHEMIHHX YeTpofcTs.

Bonpockl M1 3agaHva @

1. lepeyncnure ocHoBHLEIE (QYHIAMEHTANLHEIE HIEH, AeMAllHe B
OCHOBE NOCTPOEHHA HKOMILIOTEDOBR.

2. Kaxkue verpoificTBA IPHHSTO BRAEIATE B KOMILBKOTEPAX KJIACCH-
yecroll apxuTeRTyphl? CpaBENTE HX € YVCTPOHCTBOM MAIIAHLI

Be66umxa.
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3. Yem obycrorner BRBOD ABOMYHONO KOAMPOBAHMS IIH NpeACTAB-
NeHHA HHQOPMANHH B KOMNbIoTepe?

4. Kak Bal nonumaere yreepixienne «Ogmo ®m To ke aHaweHHe
Aqeflky DaMATH B saBMCEMOCTH oT cnocofa ofpamenns K HeMmy
MOMET HCOOJL3OBATHCA W KAK AAHHLIE, H KAK KoMaHmas?

5. B uéM COCTOHT CyThH NPHHIHIA AAPECHOCTH namaTH?

6. Ilowemy B COBpEMEHHHIX KOMNOBIOTEDAX HCHOOAB3YIOTCA yerpoiier-
BA NAMATH HECKOJLKHX YpOBHell, pasIRYaMIHEecH N0 BPeMEeHH
OOCTYNA, CAOMHOCTH, o0bBEMY H cTOoRMocTH?

7. B uéM cOCTOMT CYTH NPHHIMNA NPOTPAMMHOTO yHnpaBieHms?

8. Mogroroesre coobmenme o Ione don Heilimane ® ero sxaane
B DAIBATHE KOMIOBITEPHOH TEXHHEKH,

9. Ina vero npegnasuadeda Marmerpans (mmua)? Hs makux =ua-
creft oEa cocromT?

10. Yro Takoe marmcTpansHO-MOAyAbHAR apxurextypa? B uém eé
MIABHOE AOCTOHHCTBOT

11. B uém 3a)IOMAETCH NPHHIAN OTKPHITON APXHTERTYpH?

§ 8
lporpammuoe obecnevyenne KomMnbloTepa

8.1. Crpyktypa nporpammHoro obecnevexnns

CoBokyNHOCTe BCEX NPOrPaMM, NPEAHAZHAYeHHBIX ANA BHINONHEHWS Ha
KOMMNLICTEPE, HA3LIBAOT nporpaMmMHbiM obecneverduem (MO) koMnNso-

Tepa.

Chdepa npuMeHeHHS KOHKEDPETHOrO KOMIBIOTEDA ONpefelfseTcA KAK
ero TEXHHYeCKHMH XADAKTEDHCTHKAMHE, TAK H YCTAHOBJEHHBIM HA
mém [T10.

IO coBpeMeHHBIX KOMIBIOTEDOR HACUHATHEIBAET THRICHYH IPOIDAMM.
OHO HENpPepHIBHO PAIBHBASTCH — COBEDIIEHCTEVIOTCH CYIIeCTBYIONIHE
OpoTPAMMEI, HA CMeHY OJHHM OPOrPAMMAM NDPHXOIAT APYTHe, MOAB-
JAKNTCA HOBBIE MPOrPAMMEIL.

Tem me MeHee, oT6POCHB BTODOCTENEHHEIS NPTANH, BCE MHOTO-
ofipasHe KOMOLIOTEPHBRIX NMPOTPAMM MOMKHO DA3JENHTL HA TPH Ipyn-
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nei: cucremMace 110, opuknagmoe I10, cmeTeMm nDporpaMMHpPOBAHMA
(pme. 2.8).

Puc. 2.8. Crpyrrypa nporpaMsuoro ofecnedesns

8.2. CucremHoe nporpammuoe obecnevyexwe

Cucremnoe nporpamvuoe ofiecnmevense BRIOUYAeT B ceba onepa-
HHOHHYI CHCTEMY H CEPBHCHBIE HPOTPAMMEIL.

OnepauMoHHan CWCTEME — 370 KOMMNEKE Nporpamm, oBecne4nMBan- o
Wmx cornacosadHoe QyHKUWMOHWpOBaHME BCEX YCTPORCTE KoMNbioTepa
W NPpEfOCTAANKIOWWNX NONE3I0BATENKD O0CTYN K pecypcaM KOMNLIOTEpa.

B macroamee Bpems HamGodee pacupocTpaHérEmiMu OC mpia mep-
COHANBHBIX KOMObIOTEpOB sABIAlTCH Windows, Mac OS m Linux,
Ans cMaprdOHOB, NAAHIMETOB W APYrux MolHARHHIX yeTpoiicte —
Android, 108, Windows Phone.

PacemorpuM ocHOBHBE $YHKIHM, Bhnogasemse OC COBpPEMEH-
HOT'O RKOMIBLOTEDA.

¥upasnenwe ycrpoiicrsamn, [lna ofecnedenHs COTJACOBAHHOIO
QYHRIHOHHPOBAHMA ANNAPATHONO ODECHEYEHHMA KOMIBIOTEPA B COCTAB
OC sxopar apaiisepm — chenuanbHbe TPOTPAMMEI, YIPABIAIMI{HE
paforoit NOAKTIOUEHHLIX K KOMUBIOTEPY BHeIIHHX (nepudepuiiEsix)
yerpoiicts. C noMoumpo 3THX OpPOrpaMM OCYVINECTBARETCA KOHTDOJL
34 HOPMANBHEM (QVHENHOHHpOBaHHEM obOpYIOBAHHS, ofecneuHBAETCH

PeakIMA HA BOSHHKAWIIHE OIMHOKH H ABADHITHLIE CHTYAIHH.
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Yopasaeunne mnpoueccamu. [IporpaMmy, BhRINOJIHAEMYH Ha
KBHILBHITEPE B ‘I'EH}I'IIJ,E.E MOMEHT, NPHHATO HAIBIBATE OPOIOECCOM.
HName wxorga Mul npocro umem wuudopMmaumio B cetn Harepmer,
KOMNLIOTED NPOMIBOIHT HEZAMETHRIE [UIA HAC ONEPAIME N0 KOHTPOIIO
84 COCTOAHHMEM YCTpPOHCTB, N0 JALHMTE OT BHPYCOB H T. 1.

CospeMeHHBIE ONEPAIHOHHLIE CHCTEMbI, NJIAHMPYA paboTel M pac-
npejeass pecypchi, ofecneuMBaOT BOSMOMKHOCTL napasjensHolt obpa-
DOTKEH HECKOJABKHX NpoleccoB. J1o csodcrso OC HASLIBAETCA MHOIO-
AATAYTHOCTEH).

loassosaTenscknit waTepdeiic. CoBpeMeHHBIE ONEPAIHOHHBIE CH-
cTeMEl ofecIeuHBAIT AHAIOr NOJLIVBATENS ¢ KOMIObIOTEpoM Ha Gase
rpathuueckoro waTepheiica.

PaGora ¢ ¢Qaiiaamn. OpraEmsanuio XpaHedns HHQOpMAURH H
ofecnevenne gocryna K Heil obecneumsaer nogcwmerema OC, maswisa-
eman afinopolt cHcTemoii.

K cepBHCcHLIM DpOrpaMMaM HJIM YTHIHRTAM OTHOCAT PasiiHYHBIE
NMpOTpAMME], BRIMODJAHAKNIIHE HEKOTOPLIE JONOJHHTENRHBIE YCIYTH CH-
CTEMHOIO XapaxkTepa: ofcayiueBaHue OHUCKOB (DpoBEpPHEA, BOCCTAHOBIIE-
HHE, OYHCTKA OHCKa Ip.), apXx#egpoBaHue (ailios, SAUIHTA OT BHDPY-
COB H MHOIHE IpyrHe.

ApPXHBATOPS! — 9TO CHEUHATBHEIE NPOTDAMMEL, OCYIECTBARIOIIHE
c}ATHE TPOTPAMM H JaHHEIX. ApPXHBaTOpH ofecneunBadT yMeHbile-
HEe 00REMA XpaHHMOHE HHOQOPpMAIINM, A IHAYHT, IKOHOMHI MeCcTa Ha
AMCKE M COKpalleHHe BpeMeHH KONHpOoBaHHA 70N MHpOpMAIHE, 9TD
ocobeHHO BAMKHO NpH nepecwlake uupopmanun no cern Hurepuer.

O MHOrMe nNporpaMms CKaTHA OaMHblX NOCTPOEHLI HA OCHOBE AnropuTMa
Xaddmana, COCTORAWErD W3 AByx ATAance. Ha nepeom ITang 4YMTanT-
CA BCE BXOOHLIE AaHHEE W NOACYMTHIBAKOTCA 4a8CTOTk BCTRE48S8MOCTH
BCEX CHMBONOB, 3arem nNO STUM O8HHLIM CTROWTCA O8peBs KoAWpo-
panuA Xaddmada, a no Hemy — kogbl cumeonos. Ha sropom atane
BXOAHBIE AAHHBIE YWTAKNTCA eWe pa3, NPy aToMm FeHepupyeTcA Buxof-
HOR MACCWE OAHHLIX.
Monpofiyem CxaTte C NOMOWEIO anropwtma Xadgdmana dpasy:

HA [IBOPE TPABA, HA TPABE APOBA

MNogcywTaTth “YacToTel BCTPE438MOCTH CHMBONOE OQOCTATOMHO NPOCTO.

Ik | naaPE'T[.
BERIESEANFIELIEREE KX
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ANrOpUTM NOCTROEHWA Aepesa Xaddhmana Cheaywimi.

. CyuTaem 4acToThl BCTPEYaEMOCTM CMMBONOB paccmarpusaemoi ¢pa-

3ul sepwwHamk Gyaywero rpada (gepesa). BeinWcoiBABM WX BEPTH-
KanLHo B pPAa.

Bufupaem OBe BEpPWMHE © HAMMEHBLIMMKW BecaMmu (OHW CoOTBEeT-
CTEYIOT CHMMBONAM C HAMMEHBLUWM KONWHECTBOM nosTOpeHWi). O0b-
BAMHAEM 3TW BEPLWWHB — CO3NAEM HOBYID BEDIUWHY, OT KOTOPOR
nposofmmM peébpa k BeibpadHoiv BEPLLUMHAM C HaWMEHLLLWMW BECEMM,
8 BeC HOBOW BEpWWHEI 380A8M paBHLIM CyMME uxX Becos. Paccras-
naem Ha pébpax rpada uwcna 0 v 1: va sepxHem pebpe — 0, a Ka
HuxHeM — 1. Y700 eoibpadHbie BEpLMHE GONLLLE HE NPOCMaTpW-
BANUCL, CTHMpAEM WX Beca.

MNpoponkaem BuNONHATE DOLEOMHEHWE BEDILMH, KaXOLA pa3 soibu-
pas napy ¢ HaMMeHblUWMKM BEcaMmw, 00 TEx nop, NOkKa He OCTAaHEeTCRA
OfHA BEDLIWHA — KOpEeHe epesa. 3aMEeTMM, YTO BEC 3TOR BEpPLUWHbLI
Gyner pased ONMHE CHXUMAEBMOro maccuea.

Mpouecc nocTpoeHvA fepesa Xaddmarna AR HAWEro npuMepa Wao-

Gpaxén Ha pucynxe 2.9,
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Puc. 2.9. Mocrpoenne gepesa Xadwpmana

Tenepe ANA ONPEOSNEHWA KOO KAXOO0R KOHKpeTHOW Gykesl Heobxo-
AMMO NPOCTO NPORTH OT KOPHA [0 3TOR BEPWWHL!, Buinucesas 0 u 1,
BECTpEYaIWWECA Ha mMaplwpyTe. B Hawem nNpUMepe CWMBONLI Nony4ar
CREAYIOWME KO
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Cumeon Koa Cumeon Kog
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Mocne TOro kaK KOOk CUMBONOE NOCTPOEHH, OCTAETCA CreHEpMpO-
BETb CXETHIA MACCMB OaHHLIX, ONF Yerg Hamo CHOBE NPOYeCTs BXOOHLIE
AaHHBIE W KaxObid CWMBON 3aMEHWTE COOTBETCTEYIOWMM EMY KOLOM.
Nonyyaam:

011011000011100110000101001000101001011001111011000
01101100010100101100110010000111010100000111

Mcxogmeiid texct cocromt w3 30 CMMBONOB, T. €. €ro ANMHA B
Hecxatom Bupe Oynet paswa 30 Gaitr. Koa cxaroro tekcta Gyger
saHumate 95 6ut wunu 12 Gait. Nonysaem koadduumeHT cxaTtus,
pasHeid 30/12 = 2.5,

8.3. Cucremsl NnporpaMmmMUpOBaHKMA

0 KoMnneke NporpaMmHblx CPeAcTs, NpeaHasHaYeHHsix AnA paspabor-
KM HOBLIX NPOrpamm, HasbiBAKT CMCTEMONR NPOTDAMMMWDOBAHWMA WK

MHTErpUpPOBAHHOHA cpepoi paapaboTm.

PaccmoTpHM OCHOBHEIE KOMIIOHEHTH!, BXOASIHE B COCTAB BOJNb-
HIMHCTBA CHCTEM OPOrpaMMEPOBAHIA,

MagecTHO NK BaMm, 4TO NEpBLIM B MUPE NPOrpam-
MWCTOM CYWTAETCA aWrnv4adka Aga Naenefc (1815-
1852)7 Ona BLiNONHWMNE OETANBHOE ONWCAHHE BLIYMC-
nNUTENLHOW MAaLKMHB, MPOEKT KOTOPOR Obin  paspa-
Goran Yapnesom BeGBuaoxem, W COCTasuna nNEpeyio
nporpaMMy ONA 3TOR mawwee. Mumeddo Aga Nae-
neiic esena B ynotpebneHWve TEPMMHBL «UMKN» W
=pabovan AYafKas,
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CnenmMaamanpoBAHELI TOKCTOBRIH PeJAKTOpP MNOIBOIHET Nporpam-
MHCTY HAOpATH H OTPEAAKTHPOBATE TEKCT NPOrPpAMME! HA A3BIKEe OpO-
rpaMMHPOBAHHA BEICOKOTO ypoBHA. Jlns ymofcrsa KIOYEBBIE CNOBA
ASLIKA TPOTPAMMHDOBAHHA B TERCTOBOM PEJAKTODE MOYT BRITETATLCA
PAANMYHLIME HBeTaMH aubo HavepraHHAMB mpedTa.

Komnuiorep xpanur B ofpabareipaer MRQOPMAIIHID, NPEACTABRIEH-
HYK) B ABOMYHEIX MAHHHEX Kogax. JLna mepeBoja NpOrpaMmil, HA-
NHCAHHON HAa AIBIKE BHICOKOrO VPOBHH, B MAIIHHHEIE KOALI B COCTAB
CHETEM NPOrPDAMMHDOBAHAS BHIIOYMEHBLl CHEIIHANLHLIE OPOrpaMMEL —
TpascaaTopsl. CYINECTBYeT ABA THNA TPAHCIATOPOB! HHTEPIDETATODI
H KOMIHIATOPI.

Harepuperarop obpabaTeiBaer ¥ HCONOAHALT KOMAHAL! IPOIPAMMBI
nocaenoBaTENbHO, OT onepaTopa K oneparopy. [lpm menmoassopaEMN
HHTEPOPETATOPA, HPH KaMAOM SANYCKe OporpaAMMBLI OHA SAHOBO Me-
PEBOAMTCH B MAIOHHHBIS KOJL,

KoMnuaarop obpafaTsiBaer Beck TEKCT NpOrpaMMul, npeobpaso-
BEIBAS €r0 B MammMHHEL Koa u crpos menonasemsift dadin, rorossiit
x sanyexy. [locne Toro Kak nporpaMma OTHOMIHJIHPOBAHA, HH TeKCT
NporpaMMEl, HH KEOMIHIATOD Ve He HYH(HEI,

OTHoOMONIHPOBAHHEE mporpammel paborawoT OelcTpee, HO HHTED-
npeTUpYeMbBle Opolle HCOPABIATE M HIMEHATE.

Mposegute ananoro mexay paboTold nporpaMm-TREHCNATOPOB (MH- @
TEPNPETATORE W KOMNMAATOPRE) W NPOhecCHOHANEHLX NepeBoauUKoE,
BbINOAHAIOWME CHHXPOHHBIA W NUCLMEBHHLIR Nepasop.

Jwbas cuereMa DpPOrpaMMHpPOBAHMA BRAW4aer Gubamorexm cran-
OAPTHBIX NOIMPOrpAMM, KOTOpDbhIe MOMHO BBI3BATH H3 BHOBb pad-
pafiaTeiBaemoil nporpammbl. Pasasle 4acTH (MOIyAH) CcO3JaBAEMOM
UpOTPpAMMEl B MCNOJB3VeMEBle B Hell CTAaHEAAPTHEIE DOANPOrPaMME
cofupaloTes B eAWHLIA HenoaHAeMbll (alfin ¢ NOMOmBLID TAKOrD ajne-
MEHTA CHCTEMB! [POIPAMMHPOBAHAA, KAK KOMIOHOBIIHK.

BasueiM sTanoMm B paspafoTke HOBOH NpOrpaMMsl  SABISETCHA
eé oraaaka — oOOHApDYMEHHe M HCHPABJSHME BOSMOMHLIX omubOK.
HuctpyMerT aias nomcka omuabox B HoBolf mporpamwse HaILIBaeTCA
oraaTuakom,. OTIaIvHE MO3BONAET YOPABIATH NPOUECCOM HCOONHEHHS
NpOrpaMMbl, OODEAeJATh MEcTo M B onboK B nporpamme, Habmio-
HATE 38 MaMeHeHHeM 3HAYeHHN NepeMeHHLIX H BeIpaAXKeHHIl.

CucreMBsl NpPOrpaMMHPOBAHMA DodaBoaAwT obaerywnrs pabory
NpPOrpAMMHCTOR M COKDATHTH BpeMs Ha paspafoTKy CHOMHEIX Opo-

rpaMM.
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8.4. Npuknagvoe nporpammHoe obecneyeHue

[porpaMMel, ¢ DOMOIEK KOTOPLIX NOJLIOBATENL MOmeT palforars
¢ pasHBIMH BHOaMH HHbOpManwm, He npuberas K IPOrpAMMHADOBA-
HHIO, NPHHATO HAZLIBATH NPHEJATHLIMH TPOrPAMMAMM HJIH TPHIO-
MeHHIMH,

MoscHO BHIAEAHTE NpHIOHKeHHA o0lHero # CHeNHANBHONO HAZHA-
YeHNA,

lpunomwenns ofmero nasmadenns tpelyoTea nDpakTHUYeCKH
KamaoMy MNOJb30BATEN0 A4# paboThl ¢ pasHEIMH BHAAMH HHpODMa-
pun. K npaaosennam ofuiero HasHAYeHHA OTHOCATCHA: TEKCTOBLIE pe-
ABKTODLI H OPpONeccopsl; rpaHyeckie pejaKTopbl H DAKEThEl KOMITbIO-
TepHO# rpadmxn; TaGNMMHEIE TPONECCOPHI; PEAAKTOPhI MpeseHTAINiE,
AyANO- W BAASODEJAKTODHI;, CHCTEML! YHOpaBleHUs OGasaMiP JAHHBIX;
fipaysepsl, NOYTOBLIE NPOrpaMMLl # Ap.

Kar npasuno, nonssoBareds, npuobperas KOMOBIOTEp, YCTAHAB-
AMBAET HA HEM TAK HAdBBaeMbIl ouCHBME DakeT DporpaMs, BREJIIO-
4AKINA OCHOBHBIE UpHJAOH#eHHs obimero mHasuavenuna. Hanboasmee
pacnpocTpaHeHHe NOJYHHAM TakHe odMcHLE naxers!, kaxk Microsoft
Office (a1 onepanmorabix cuctem Windows m Mac OS) n OpenOffice
(ana onepanmoEEMX cuerem Windows u Linux).

C moboro koMnsiOTEepa, HMeRIero Buxon B HuTepmer, Momer
OuITh poCTYNEH OHNAHH-OQMC, HESABHCHMO OT TOTO, RAKYI ONepamm-
OHHYIO CHCTEMY STOT KOMOLIOTED HCHONLAVET.

Onnaita-opuec — 1o nabop self-cepsmcon, Bxao4Yarmuil B cefs
BCE OCHOBHBIE KOMODOHEHTHEl TPAAHMIHMOHHLIX O(HCHLIX NAKETOB: TeK-
CTOBBI! peaaKTOp, AJEKTPOHHKE TAOAHIL, PeAaKTOp NpeseHTAIHN ®
ap. Camuilt masecTHmil onnaita-ome — Google Docs.

Npuaomxenns cnenwaibHOre HAIHAYEHMS NpPeIHASHAYEHH! AIA
NpoipecCHOHANBHOTD NPHMEHEHHA KBATHMHINDPOBAHHLIMH MNONB3I0BA-
TENAMH B PASTHYHRIX cdepax JeATEILHOCTH. ITO: HACTONLHEIE WITA-
TEABCKHE CHCTeMbI, OVXIaiTepCKHe NpPOrpAMME], CHCTEME! ABTOMEATH-
aupoBasHoOre npoexkTHposanud (CAIIP), nporpaMMel KOMIBIOTEPHOTO
MOAENTHDOBAHNA, MaTeMaTHUYeCKHe MAKeThI, MeoHH(QODMATHOHHLIE CH-
cremul ("'MC) 1 apyrue nporpammst,

Ilpn orom rpasHilsl MemAy rFPYNIAMH STHX OPOUDAMM AOCTATOYHO
yenosasl. Ilo mepe copepmencreosanna unTepdeiicop MHEOrHE Npo-
rpaMmel, NePBOHAYANBHO ODHEHTHPOBAHHLIE HA TPOQECCHOHANOB B TOM
HiIH HHOH ofJacTH, HAYHHAKT MHPOKO HCNONBIOBATLCH THOOHTeNAMHE.
B nepsyw ouepens aro 'MC, nporpaMmel KOMOBIOTEDHOPNO MOJETHDO-
BAHHA, MATEMATHYECHKHEe NaKeThl H Ip.
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CAMOE IMNABHOE

CoBoKYyNHOCTE BCEX NPOrPAMM, NPEAHAIHAYEHHLIX ANA BLIIIOJIHE-
HHS HA KOMOBIOTEpE, HASLIBAWOT nporpaMmeniM obecneweanem (I10)
KoMOsioTepa. Beé muorcofpaspme KOMOBIOTEDHEIX OPOIrPAMM MOMHO
pasgennTs HAa TpE rpynner: cueremuace 10, nprrnagsce 10, cncremm
NpOrpaMMHPOBAHIA.

Cucremuoe mporpammuoe obecnedesnne Bxalodaer B cela onepa-
MHOHHYK) CHCTEMY H CepBHCHBIe NporpaMmbl. OnepanmoHHAA CHOETe-
MA — 3TO KOMILIeKC nOporpamm, obecneuyHBANIIHX CONTACOBAHHOR
(PYHEEKINOHAPOBAHNE BCEX VOTPOHCTE KOMOBIOTEDA H HOpeNOCTABIIARD-
MUX NOALIOBATEN0 JOCTYI K pecypcaM KoMneioTepa. K cepsMcHBIM
OpPOrpaMMAM HAW YTHIMTAM OTHOCAT PAGIHYHLEIE NPOrPAMMBI, BBINOJ-
HAWIHE HEKOTOPHE AOMOMHHTEABHEIE YOAVIH CHMOTEMHONO XApAKTepa:
ofCIVRHBARKME OHCKOB (NpOBEpK&, BOCCTAHOBJIEHHE, OYHCTHA AHCKA
H Ap.), apxusHpopaHne haiinos, SANIWTA OT BHpPYCOB B Ap.

HoMniexc OporpaMmHLIX CcpeicrTs, HpelHAIHAYEHHRIX A8 pas-
paboTKn HOBRIX NPOTPAMM, HASLIBAIOT CHCTEMON NpPOrpaAMMHDOBAHHA
HAM HMHETErpHpoBaHHON cpenoil paspaborks. OCHOBHBIMH KOMIOHEH-
TAMH CHCTEMBl NPOrPAMMHPOBAHMA ABAAIOTCH CHENHAJH3HPOBAHHLIN
TEKCTOBLIH peJaKTOp, TPAHCAATOP, OTJAMUIHE H APYVTIHe HHCTPYMEHTHI,
noapoaAomae obleraiwTs pafoTy NPOrpAMMHCTOE H COKPATHTE BpPEMA
HA paapaboTRY CHAOMHBIX MPOTPAMM.

[TporpaMmsl, ¢ NMOMOILIBK KOTOPLIX NOJALIOBATENL Moxer paborars
¢ pPAIHLIMH BHAAaMHM HHMOpMamH®, He nprbferas K NporpaMMHpoRa-
HHIO, NPHHEATO HAILIBATE MPHKIATHLIMKE DDOrPAMMAME HJIH [PHIOHE-
Huamu. [purosxenns ofmero HasHaweHAs TpedyOTes NPAKTHYECKH
KamgoMy nonbacopatenio. [Ipuaosmenns cOeIHAIBHONO HASHAYMEHHA
OpegHasHAuYeHB! AN NpodeccHOHATBHOTD NPHMEHEHHS KBaaudmn-
POBAHHLIMH MOJBIOBATEAAMH B PA3NNYHMX ciepax AeATeIBHOCTH,

Bonpocel » 3aganwva

1. HaoOpaanTe cocTaB NporpaMMHoro ofecledeHHA COBPEMEHHOTO
HOMOBIOTEPA B BHOe rpada.

2. MepeuwcanTe OCHOBHECS (DYVHEIHH OHepANHOHHON cHeTeML.

*3. Iocrposite aepeno Xadwpmana ana ognoli mz cnepyommx dpas:

1) MAMA MBIIIA PAMY
2) ILJIA CANIIA 110 INOCCE
3) TKET TKAY TKAHH
4) KAPJ ¥ KJAPHI YEKPAJlI KOPAJLJBL
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4. BenoMENTe fiablk NPOTDAMMHPOBAHHA BHICOKOTO YDOBHS, € KOTO-
PhIM Bhl NO3HAKOMMJIHCE B OCHOBHOW mkoae. Oxapaxrepuayiire
ero andasHT, CHHTAKCHC H CEMAHTHKY.

5. Kagoe II0 masuipaerca npHKJIagHbM?

6. OxapaxrepuayfiTe umewmmuiica B BameMm pacnopameEun oduc-
Hulf maker — yKamMHTe ero HAIBAHME, COCTAB, NiaaTdopMy, CTO-
HMOCTE M ONHIIHTe HETepdeiic.

A 7. BunonunTe CPABHHTEABLHBIN AHAXHA HECKOALKUX ODHCHEIX na-
KeTos.

m 8. Onaaiie-odHcs HEOOALAYIOT TEXHOMOrHID, HABECTHYIO NOjJ HA3BA-
HEeM «00nauHble BeRMECTEHHA*, C DOMOILI0 SOMOMHHTENEHEIX
HCTOYHMKOB BLIACHHTE, B WéM efé cyTh. HKakue OGeaveionHbe
npeRMymecrsa oHa wmeer? Kaxupe noTennManbHLle ONACHOCTH
AnA noas3osaTens Tanat B cebe «obfnaumbies TexHosormm?

A 9. [ajiTe CpABHHTEABHY XaPaKTEDHCTHKY HABECTHBIX BAM PacTpo-
BOTO H BEKTODHONO rpadmIecHHX peiaxTOpOR.

10. Ilepeuncaure OCHOBHEIE BOIMOMMHOCTH MIBECTHONO BAM AYAHO-
penaxkTopa.

11. IlepeuncanTe OCHOBHEIE BOSMOMHOCTH HIBECTHOTD BAM BHIEO-
PEOAKTODA,

12, Jina gero npeamnassayenn TabnwuHsle nponeccopsi?

13. Kakoso ocHosnoe nasmavenne CYBJII?

14. HasosuTe oOCHOBHEIE TNpPOrpaMMBl, KOTOPHIE Bl HCOOJB3IVETE,
Buiitan 8 Marepuer.

§ 9
dainnoeas cucremMa KOMNbOTEpPA

9.1. Dainsl U Karanorm

Ha kypca MHQOPMATHKE OCHOBHON IIKOAH BAM H2BECTHO, YTO
haiin — 3TO NOMMEHOBAHHAR COBOKYITHOUTH [J&HHBIX ONpPeAea&éHHOro
pasMepa, pasMelpeMAd HA BHEIDHEX YeTpoiicTeax (HocHTElAxX MH-
fopMAIHHM) H paccCMATDMBAEMAR B nponecce ofpafoTKmR KaK equHOe
Heaoe.,
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Dafin xapaxTepuayercs HabopoMm napameTpoB (MmsA, passep, JaTa
coamaHndA, gara nocaeaHedt mogmdmxannn) M arpulyraMH, HCOOAL
ayeMEIMH onepanmonHOll cHeremoli ans ero ofpafGorkm (apxuBHEIE,
cHcTeMHBIH, CKpHTHI, ToabKo Aaf ureHnsa). Pasmep daiina seipa-
sraeTca B DadiTax.

Ha KamaoM HOMNBIOTEPHOM HocHTele HWHOOpMADHH (AEcTROM,
ONTHUECKOM AHCKe WIH (Uem-maMaTH) MOMeT XpaHuThes Goanimoe
wonauuectTso aitnos. [lna yaobersa nomcka mEGopManuy daiiau mo
onpefenéHHLIM OpPHIHAKAM ODBEOHHAIT B PPYINLI, HASLIBAEMbIE Ka-
TAJOTAMH WIH TamKaM#.

Karansor (nanka) — 9T0 NOMMeHOBAHHAS COBORYMHOCTL (daiiros u
NOAKATANOIOB (BAOMEHHHX Katagoros), MoMHO CKa3aTH, 4TO KaTa-
nor — ato tome calia, Ho Tonbko comepaamiuii B cefe urdopMamHO
0 BAKJIOYEHHEIX B Hero (aiinax. [Ipapga DATKH MOMKHO CO3AABATH
CPeACTBAMH ONepPanMoOHHON CHCTEMLI, & BOT ANA coagasusa GosbIINH-
erea Tunos (alfinos noHagofMTCH HCOOIL3OBAHHE NPHKJIAIHONO Opo-
rpaMMHOr0 obecnevueHHA.

9.2. ©ynxuvn dainoBoR cucrembt

Pafory monssosarens ¢ aiinamu obecnmeunsaer noacucrema OC,
maskiBaeMas Qaiinoboit cHeTEMOI.

daiinoean cucrema — 910 uacte OC, onpegensowas cnocob 0
ODPraqMaauuy, XpaHeHnA ¥ MMEHOBEHWA [aHHLIX HA HOCWTEenE WHdop-
ML,

Coppemenakrie alfitonkie cHeTEMbl PEIIANT CASIYIOINHE 3AMAYMH:

* ONpejesiflioT ONPABUIA MNocTpoeHHMA HWMEH dailnos H KATANOMOB;

* NOAAEPIKHBAIT NporpaMMubil waTepdeiic pabors ¢ dainamu ana
npuasKesuit (MPefoCTARIAIOT NpHIOKeHHAM yHRIME an8 pabo-
Thi ¢ (afiaamu);

* oNpeAeasoT NOpANOK pasmemenns daillios Ha AMCKe;

* gbecnedMBalOT IAIMMTY AAHHEX B cay4ae cboem n ommubok;

ofecnedNBAIOT VCTAHOBKY OPAB HOCTVIA K ABHHLIM AMA KAMIOTO

KOHKPeTHOTO ONOIb30OBATENH;

* pbecnedMBAIOT COBMECTHYIO pabory c dalfizamMu (ecanm oAEH NOAL-
SoBATENE OTEPEA ¢dafin, To ANA OCTANBHBIX YCTAHABIHBASTCH

PEMHM «TOABKO YTEHHES ).

PaccMorpEM HeKOTOpble H3 3THX (PyHKUuHA Gonee noapobHo.
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Mpasnaa nocrpoennn umés caiinos n waranoros. Daifirossie cu-
crembl coBpemenasix OC QonyckanT HCNoOAb3OBAHHE UMEH INHHOR X0
255 cHMMBOJIOB, NPHYEM B HHX MOMHO HCOONB30BATH GYKBHI HAIIHO-
HANLHEIX ampasuTor U npobekl.

B OC Windows B umenn (aiiia sanpelmeHo HCHOALIOBAHHE cle-
AVHIOHX cHMBonom: Y, /. :, %, T, % <, >, |. B Linux TR CHMBOXH,
KpoMe /, NONYCTHMBI, XOTH HCOOJbL30BATL HX CAEAYET ¢ OCTOPOMCHO-
CTLID, T. K. HEKOTODBIE H3 HMX MOTYT HMETh CHEIHANBHLIA CMBLICH, &
TaKke H3 coobpameEnH cosmecTEmocThH ¢ gpyvrumm OC.

Onepanwonnas cumcrema Linux, B oramume or Windows, pasam-
YaeT CTPOUHBIE W NponHCcHBIe OYKBW B HmeHH daitaa, HanpaMep:
FILE.txt, file.txt u File.txt — aro B Linux tpu passmx dpaitaa.

Mopsaxox pasmemenun daitnos wa anexe. Paitn, npeacrasiseMsii
HAMH KAK 8IHHOE OEI0e, HA caMoM jene MmoixeT OuTh pasbpocal «Ky-
COMKAMMS M0 BeeMy aucexy. MUHMMANLELIA pasMep TAKOPO sKYCOYHAs
(knacrepa, Gaoka) — or 512 Gaiir go 64 KGaiir B sasmcumocTs or me-
noassyemoit gaiinosoil cueremul. [Ipn pasMemenan Ha IHCKe KaMmo-
My caitny ormoauTes lenoce umejo kaacrepos. Hanpumep, na daitn
paamepom 65 Kbaitr Gyaer orpeneno asa waacrepa no 64 Kfadira, npm
aToM BTODOH Kaacrep OVAeT CYATATHCA SAHATHIM, XOTH (PAKTHUECKH
SHAYHTEIBHAA ET0 YACTh ACOONB3OBAThHCH He OVIer.

Wenonssosanwe knactepos Gonblwux pasmepos obecneyvsasT cneayio-
wue npedMyllecTea: 1) NOBLIWEETCH CKOPOCTE YTEHWA/3anuvcK ai-
noa, wmenwmx Sonsluve pasMmeps; 2) YEENMYMBASTCA MaAKCHMANLHLIR
obeém OWcKa, KOTOPwA Nogaepxusaer Gainosans cucTema.

Kak Bbl moxere ato oBuACHUTLT

MNowemy B calnosol cucreme ¢ BOnblWkMK  KIACTEpDaAMK
(Gnokamu) HEBLITOAHO XPaHWTe ManeHbkwe Gainu? K yemy ato mMoxer
NPUBECTIAT

SamuTa JaHERIX B caysae cloer m ommbox. Dra GyEKLHA
ofecnieunBAeTCA 38 CHET JKYPHANHPOBAHMA, CYThH KOTOPOTO COCTOHT
B caeaywomes. Ilepen #AadanoM BRINOTHEHWA onepanui ¢ daifinampy
OC samuceiBaeT (coXpanser) cuucok AeiicTemil, KoTopwe oHA Oyier
OpoBOANTE ¢ gaitnosoil cueremoil., DTH 3AanMCR XPaHATCH B OTAEAL-
Hofi yacTn (aitnoBoil cucTeMBl, HasmBaeMmoll ypuanom. Kar Tonsro
uamenenns daiinosoll cucTeMh BHECEHB B JRYDHAJ, OHA NPHMEHSET
9TH HaMeHeHHA K (aiinam, nocae 4Yero VIAAAAET STH IAMHCH H3 KYD-
Hana. Ecam 8o sBpems ppinonHedus onepamuil ¢ dafnaMs OTpoHIONIes
chboli, To MO JANMCAM B HMYPHAJE MOMHO ONpPeAelHTh NOCTPAJABIIHE
thaitisl # BOCCTAHOBHTL HX.
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9.3. ©alinoesie CTPYKTYPbI

CosoxynrocTs (aiior HA IHCKe H BaauMocBAsell mMemay =HAMH
HaaupawT daiaoroil crpykrypoit gucka. Ileproravansio (aiinoBke
CHCTEMB! DOLASPMHMBATH TOIRKO ONHOYPORHeRRe (ailloBne CTPYRTY-
pei: Bee dafiiel XpaHMAKCE B OJHOM KaTajore.

HOns xpasenus Goasmmoro (CoTHM H THICAYH) KoawdecTsa daiinos
HCIONLIYIOTCH Mepapxudeckie (MHOrOypoBHensle) dailroBsie CTpyK-
TYpE: (paifiinl rPpYNOEPYIOTCHS B KATANOMH, EATANOTH MOTYT IpYIIH-
poBaThci B Katanorp Gosee BLICOKOrO YPOBHA.

Monwsosatens, ofkeanuas no cofeTeeHHOMY yeMoTpermio daltis
B KATAJOTH, MOMeT cosgjars yvaobuyio ans ceba cHoTeMy XpaHeHHSA
HHQOpMALIIH.

I'pahmaeckoe naobpasense Hepapxwgeckoil dafinosoll CTPYRTYDEI
HaskBaeTcHa aepesom. [lperosnansle HepapXHYecKHe CTPYKTYDH MO~
HO HM3O0pAMKATE BEPTHEAJBHO B ropHacHTAAbHO (pme. 2.10).

Yrofm ofparuThed K Hy:mHOMY (aiiny (karanory), XpaHnsmemycs
HA HEKOTOPOM JMCKe, MOMHO YKA3AThE NyTe (AZpec KaTangora) — Ha-
6op CHMBOJIOB, NOKaskiBalIMEl pacnonomenwe daiina B Qaiinosoil
cHCTEME.

®

r—— l - KATANGT BRPXHEND YPOBHA

A
‘;[ — BNOXEHHBIA KATANOF
| 3anaan
Sl

] - ANOMEHHEE DaAns

~
,’ | ®oTo ~ KATANOr BEPKHETD YPORHA

Puc. 2.10, Tunosas OpeBOBHAHAS HEPADXWYECKAN CTPYKTYDPA, OPHHATAA B

Windows
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TMoanoe uma daiinn — sanmes oy ¥ Qaitny, sapepmaeMas HMe-
HeM daiina.

Hanpumep:

E:\[doxymenTar\3agaun — nyTs K aiiny Pacuérn.xlsx;

E:\Jorymenrs\3azaun' Pacuétel. xlsx — nonnoe uma daiina Pac-
yérn.xlsx,

IIna roro urobml «gobparscas o ayxxHEOoro Gaiina 8 MEHOrOypoR-
HeBo#fl Qaiinopoll cTPYKTYPe, NOJABIOBATENI0 coBCeM He obasaTennHO
nepeMelATECH N0 KaTanoram, ofpasymmmm nyts B dafiny. Cospe-
MEHHBIE OMEPAIHOHHLIE CHCTEMbLI HMENT CHEIHAThBHEIE HHCTPpYVMEH-
Thi, MNOIBONAKINHE AOCTATOYHO OBHCTPO HAXOAHTHE HYKHEE daian
Jaxke B TOM Cay4Hae, KOIJa TOYMHO He M3BECTHO HX DACHOJOKeHHe,
Ecnmu nons3oBaTENh 3HAET TOABKO HEKOTOPYI 9acTh umenn daiina
(EanpuMep, OH 3IHAeT, WTO B HMeEn Qafina obfgsaTensHo XOMXHA
GeiTe wadpa T), To AMA €r0 NOMCKA MOMKHO BOCHONLIOBATHCA MACKOMN
uMeHn daiina,

Macka umenu daina — nocnefoBaTENsHOCTE ByKe, uMdp W APYTMX A0-
NYCTHMBIX B8 MMeHax Gainoe CUMBONOB, 8 TAKKE CHMBONOE «7» W «*s,
ONpefenmowan @ WaM wHsie TpeboeaHwa Kk wmenw daina.

CumBon «7» (BONpocCUTENGHBIA 3HAK) DIHAYABT, YTD HA ©ro Mecre B
WMeHn dafina ponkeH BoiTe POBHO OOMH NPOW3ABONbHBLIRA CHMMBON.
Cumeon «"» (3883004ka) OIHAYAET, YTO HA BrO MECTe B wMmenwn daina
Mo¥eT ObiTe NOCNBOOBATENLHOCTL MOGLN CUMEONOE NPOW3BONLHON OnW-
Hbl, B TOM YMCNe «"= MOXET 38028BaTe W NYCTYID NOCNEOOBATENLHOCTb.

PaceMoTpHM HECKOJBKO NPHMEPOB MACOK:

* macee *.* coorpercreylor abcoawTHo Bee (altasl, NOCKONLKY Ha-
Gop NPOMBBONBHLIX CHMBOJOB YKASLIBAETCH K&K MUIA HMEHH, TAK
H ana pacmmpenus daiina;

* macke *.mp3 cooTBEeTCTBYIOT BCe ayamosanucH Qopmara mp3d;

* macka info.* noasonuT oroGpars Gailasl BCEX THOOB ¢ HMEHEM
info;

* macre info*.* Gyayr coorsercTBOBaTL Bre hafiini, HAUMHAKOIIHeCH
¢ info;

* macue *info.* 6yayr cooreercTBOBATE Bee (pafiiibl, HMEHA KOTODBIX
sakanunBamoTes Ha info;

* macka 7T?77.%* possoawr orobpats Bee (afian ¢ TpExGyKBEHEBIMH
HMEeHAMH;

* macke info??.* Gyayr coorsercTBOBaTH Bee (ainnl, WMEHA KOTO-
PHIX COCTOAT M3 WIeCTH CHMBOJOB H HAYHHAWTCA ¢ info;




dainosas cucrema KOMNsIOTEPA

= macka info??** poasonser uHaltti pee dafinkl, HMEHA KOTODHIX
HaunHAKWTeA ¢ info ® comepxkar mecTs W Gonee CHMBOJOB.

MopymaiiTe, kakas w3 Tpéx CNeYIOWMX MECcOK NO3BonWT OToGpaTh Q
Gonbwe scero dainos:

1)} *.doc?;

2) *.doc;

3) ".doc*.

HOpumep. B raranore "axogures 6 daitnon:
motors.dat; torsten.docx;
motors.doc; victoria.doex;
storch.doc; x_torero.doe.

C nomomsio Mack® w3 HuX Gmina orofpaHa chegyoinas rpynna
taiinon:

motors.doc;

storch.doe;

victoria.doex;

x_torero.doc.

Kakas M3 CAeAVIONIMX MAacOK OLUIA OPH STOM HCNOJb3OBAHA?
1) *tor?*.d*;
2) ?tor*.doc;
3) *?Ptor?*.do*;
4) *tor?.doc®,

Eunmxmurpymmchmmmmm
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]
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Ecan dafin coorsercTsyer macke, 10 B sueiike, HaxogAmedica Ha
nepeceveHdn CTPOKKM ¢ MMedeMm daftaa # croafoa © HEMeHeM MACKH,
DyneM CTABMTEL 4+e, B OPOTHBHOM CAVUAE — «—s.

B c‘m.r:ﬁ:u.e H{:K-ﬂm MACKH, IHAKH «++ JOJAMHL COOTBETCTBOBATH
orobpasELM dafinam, 3HAKK «—» — BCEM MPOTHM,.

= Macka | yior72d% | ortdoc | *?orTdo* | *tor?.doct
motors.dat + - - -
motors.doc - +

storeh.doe e
torsten.docx -

victoria.docx R Mgree I
. B s

Ananuanpya macky *or?*.d*, crasum smax «++ B aveiiry, coor-
percTEyOIYI0 daitny motors.dat. Jlannas macka moasosnsier orolipats
daiin, xoropuili He BXOANT B WHTEpPECYIONIYID HAC TPYIITY, clAeNOBa-
TeJLHO, OHA He Moxer obecneunts orfop Hy#HERX daitnon. Janmnaed-
[Iee PACCMOTPENHE ATOH MACKH MOMKHO NPEKPATHTE.

Macka Ttor*.doc He nossoamT oroGpars daitn motors.dat, wo ona
e He nossoaur orolpats n noanemauait orSopy daitr motors.doce.
CaepopaTensno, panbreiimee paccMoTpeHHe Toif MACKH MOMCHO npe-
KPaTHTb.

Macka *?tor?*.do* nossonser orofpars Toabko Te daiiis, Ko-
TOPLIE HAM HY:EHB. Eé MOMHO HCOONB30BATH AJH DEINeHHA 38IAYTH.

Ho, soamomno, aagaua uMeeT He ogHo pemenne. Ilposepsem ma-
cky *tor?.doc*. Ona me nospoant mHam otobpars daiin storch.doe.

Hrax, pemenwem Bzagads MoMeT OhTH TOJBKO TPeThA MACKA
(*Mor?*.do¥).

CAMOE NABHOE

Daiin — 3T0 NOHMEHOBAHHAN COBOKYNHOCTH A8HHBIX ONpeAeIéH-
HOI'G pasMepa, pasMelllaeMas HA BHeMHWX veTpoHcTeax (HocHTemAxX
HHEGOPMALNN) H paccCMATPHBaeMas B nponecce obpafoTKH KAk eIWHOE
nenoe,




dainoeas cUCTEMa KOMNbIOTEPa

Katanor (manka) — #T0 NOMMeHOBAHHAS COBOKYNHOCTH Gaiinos n
NOAKATATONOB (BAOMEHHBIX KATAJIOIOE).

Daiinosas cHereMa — 370 gacts OC, onpemenswmas cnocol op-
FaHMSAINH, XPAHEHMS M HMEHOBAHMA JAHHBIX HA HocuTene wHbOp-
MANHAH.

Ilns Toro urobnl +n06paTscss A0 HyxHOro Qaiiia B MHOrOypos-
Hesolt dalfinosoll cTPYKTYPE, NOJLIOBATENL MOMKET NEPEMEINATECA M0
wkaranoraM, obpasymomuM nyre & daiiny. Kpome Toro, MoMHO Boc-
DOJB30OBATECH NOMCKOM N0 Macke umMenH (aiina.

Bonpocki M 3apaHvs

1. Yro rakoe daiitn? HYro Ttaxoe xkaramor?

2, CornacHe AM B C TeM, uTo maraigor — aro daia? Obocuyiite
CBOID TOYKY 3PEHMA,

3. Yro raxoe (Qaiinosas cucrema? Kaxme sanaum oHa pemaer?

4. Yro rakoe waactep?

5. Ha pucyeExe wusolpaxkén Jormveckuil aHCK, pasgenéHHbIl Ha
Kaactepsl. Pasmep kamjoro knacrepa coctrasaser 16 Kbaiir.
Hcenoasayemble KIACTEDE — cepeie, CBOBOJHBIE KIACTEPH —
Genkie,
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gl

Onepaumonnas cHcTeMa AMA XpaHenua kamgoro daifina nwira-
eTcA HCKATh cMexHBIe (cocegHue) csobofdHble KJIacTepsl, 9ToOHI
nabexxars QparMedtanma afina — paCCEMBAHHMSA CONEPMHMOro
daiina no aHCKy, NPHBOAAINENO K YMEHBIIEHHID TPOHIBOIHTENL-
HOCTH.

B raxwme knacrepsl moxer GHIThH samucaHo cofepsxumoe daitnon
npu cobnoperun sroro yenopus?

.B Windows cymecreyer TpH BOSMOMHKX BapuadTa daiiro-

Bofi emcremei: NTFS, FAT32 m peiko MCHOAbL3VEMAR YCTApPeB-
mana cucrema FAT (ramxske nasecrmas kax FATI16). Hafinure n
Hurepuere undpopmanmo of asrux daitrosnix cucremax. Kaxas
M3 HHX sBafeTcHs npeanodrHrensHoll dalinosolt cmeremoit ana
Windows B7?

. [lepememasce M3 OAHOrO KaTANOra B APYroi, NoNb3oBATENh OO-

chaefoBaTensHo mocernn karanors Baiikaa, Ilyremecrsua, Poro,
E:, lloxymenTtm, Deorpadma, Kaprm, Ieorpadgma, Haobpasme-
HuA. [lpe xamaoM nepeMemleHHH NOAL3OBATENb JHG0 COyCKasd-
€A B KATANOr HA YPOBeHb HHKe, AH00 NMOGHHMANCA HA VDOBEHB
sbime. B karazore, m3 Koroporo OBAM HAYATH NepeMEeNIeHHSA,
noJb30BATENL CROnupoBan daitn 1245.jpg. Dror daifta on sera-
BHJ B KATAJNOr, B KOTOPOM OKA3AACA B Pe3yJbTATE CBOHX Nepe-
Meumennii, nepeuMeHoBaB ero B JIucTesHKAa.jpg. VRamuTe noa-
Hme amena aiinos 1245.jpg » Jiucreanka.jpg.

. Onpegennre, kKakoe M3 caeqyiouiHx WMéH daiinor yaosaeTsops-

er macke Tha*r.?xt.
1) bar.txt; 2) obar.txt; 3) obar.xt; 4) barr.txt.

B raranore naxogures 6 aiinon:

chifera.dat; deLafer.doc;
chifera.doc; oferta.doc;
ferrum.doe; tokoferol.doc.

Onpegennre, ¢ noMomL Kakoii Mackm m3 karanora Gyaer oro-
Gpano posuo TpH dafina.
1) *fer?*.d*; 2) ?er*.doc; 3) *?fer*?.do*; 4) *fer?.doc.

v

AononHuTensHeie Matepuans K mase CMOTPUTE B aBTOPCKOA Macrep-
CKOR,
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NPEACTABJNIEHUE MHDOPMALMU
B KOMMbIOTEPE

§ 10
MpeacraenexHue Yucen B NO3NUMOHHBIX
cucTemMax CHYMCNEeHMSN

10.1. OBwme ceeeHMA 0 CUCTeMax CHUCNeHWR

Kak TOABKO JIOAM HAYANH CUMTATL, ¥ HHUX NosBMAachk mnorpeb-
HOCThL B sanmcH uncen. Haxonkm apxeosioros CBHIETEILCTEYIOT O TOM,
4TO NEePBOHAYANBHO YHCAO UpeAMeToB OTO0PAMKANH PABHBIM KOJHYe-
ereoM KakmEx-nHO0 3Eaukos (Gupok): sapyGok, uwéprouex, Todex. Ta-
KAf CHCTEMA JSANMHCH YHCE] HA3LIBAETCH eflmAmuHoll (yEHapHO#), T. K.
mioboe umcnao B Hell obfpasyercs nyTéM NOBTOPEHHHA OJHONO 3HAKA,
CHMBONHAHDYIOIETND eHHHILY.

NogymaiiTe, rOe B HALWK GHW MOXHO HAATW OTTONOCKM YHAPHOW cuCTe-
Mbl CYMCNEHWA.

VHapHas cHCTEMAa — He caMmblii yAo0HHEH cmocod sanmch wmcen:
SAMMCHEIBATE TAKHM cnocobom GonkImue ZHAYEHHA YTOMHTENLHO, I8 H
CcAMM 3ATHCH TPH 9TOM NONYYAIOTCA OYeHb AMHHHEMH. C Teuenmem
BpeMeHH BOIHMKJIA HELE, Gonee yiolHEE H SKOHOMHYHBIE CHCTEMDI
CYHCTEHHA.

CWCTEMAE CHWCNEHWA MNK Hymepauws — ato cnocob aanwcwn (oGoawa-
YEHWR) YMCen.

CHeTeMa CYMCAeHHA — JTO SHAKOBAS CHCTeMa, B KOTOpOH 4mcia
SANHCHIBAIOTCA MO ONPEAeNEéHHBM NpPABAIAM € ODOMOLLK CHMEBOJOB
HeKoTOporo andaswTa, HassiBaemuix uudpamn. Komuuecrso nudp,
COCTARNAKIINX AmbaABAT, HASLIBAETCH €ro PAIMEDHOCTHID HAH MOLL-
HOCTLIO.

PazamuanT HENOSHIHOHHEE H NOSHIMOHHBIE CHCTEMBI COHCTeHWA.
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B  HenoanmumoHHBIX CHCTEMAX

CYMCIeHNS BEIHYMHA, KOoTopyio ofo-

W IV aHavaeT nUdpa, He IABHCHT OT MO~
JoxeHEA stoll nudpe B YHCRE,

IIpuMepoM HeMOIMUMOHHOR CcH-

CTeMbl, KOTOpPas COXpAHWIACH A0 HA-

MHX JAHed, MOMeT COVHTE CHCTEMA

CYHCASHHSA, KOTOpPAs NPHMEHAJAch

I1 ) V' 6osee amyx ¢ nonosmmo#t Teca ner

nasan B [lpesnem Pume. B ocuose

pUMCKOl CHCTEMBI CHHC/IEHHA Jexa-

Ji asak® | (ogms oanen) aas umena

Mmaea 3. MNpeacrasnedne mHbopMaymm
1, V (packpeiTas nafoHsL) AAA 4HCAA
5, X (ape crpeménubie NANOHH) AAA
I“ yrcaa 10, a ana oboaHaveHEs THCEn
100, 500 w 1000 cramm NpHMeHATH

4
i

NATHHCKHX chnoe (centum — crvo, demimille — nonoBmEA THICAYH,
mille — TeicHua),

HYrobm sanmmcaTs 4MCNO, DHMIAHE DASNATANW €ro HA CYMMY Thi-
cad (M), moayruicauw (D), coren (C), moaycoren (L), mecartkos (X),
narépox (V), egmann (I). Hanpumep, pecarwunoe umucno 128 npea-
CTABAHETCH CAEAVIOMHAM obOpasom:

CXXVIII=100+10+10+5+1+1+1
(0AHA COTHSH, ABa JIECATHA, NATh, TPH eXWHMIIL).

Ilns 3sanucH DPOMEMRYTOYHLIX UHCE] PHMASHE HCHONLIOBANH He
TOIALKO CHOMEHHEe, HO M BeuuTanue. I[Ipm sTom npuMensnocs ciae-
Ayloliee NPABHJIO: KaMALIH MeHbLINW 3HAK, NOCTABJEHHBIA cIpasa
or Goabimero, npuabaBjdercs K ero aHAYEHHIO, A& Kamuslil MeHbImmil
8HAK, NMOCTABIEHHBIN caepa or GoJbINEro, BEINMTASTCHA H3 HETO.

Hanpumep, X1 oGoasmawaer 11, a IX oboamauaer 9.

PumcknMp undpamu nonssosasmcs ouens gouro. Emé 200 ner
HA3al B AenoBuix OyMarax 4HcAa JOKHEB ObaM OGOIHAMATHECH PHM-
CHHMH HH(ppaMi (CHHTATOCh, 4T0 obhuHble apabexmue wudphl Aergo
noanenarts). PuMckas cHeTeMA CUHCHEHHS CETOJHA WCHONLIVETCH B
OCHOBHOM /LI HAMMEHOBAHMS IHAMEHATENLHEIX N4T, TOMOB, DABAENOB
H 'aB B KHHTax.

MNoaymaiiTe, noYemy DUMCKYIO CHMCTEMY CYMCNEHWA HENb3A CYUTATh
NONHOCTED HENOIMUWOHHOR,




MpeacrasneHre Yncen 8 cMCremMax CHUCNEHWR

HenoauiMoHHLIE CHCTEME CUMCIEHHS HMeT PAJ CYHIECTBEHHEIX
HeJOCTATKOB!
* CYIMECTBYET MNOCTOAHHAA MNOTPe0HOCTHE BBEJEHNA HOBEIX 3IHAKOB
AAf anucH DONBIIHX YHCET;
* HEBOSMOMKHO NPEACTABAATHL ApPODHBLIE M OTPHIATENbHLIE YHCIA]
* CAOMHO BRINONHATE apmpMeTHHecKHe olepatHi, T. K. He Ccyuie-
CTBYET ANTOPHTMOB HX BHINOJHEHHA.
Beex nepeuHcAeHHBX HeNOCTATKOB JIHINEHL! MO3HIIHOHHLIE CHCTE-
MEl CYHCIIEHHHA.

CuCTeMa CYMCNEHWSA HA3LIBAETCA MNO3WMUWOHHOM, BCAM KONWMECTBEHHLIA 0
SKBUBANEHT LUWGPL 3aBUCHT OT 2 NONOXKEHUA (MEecTa, Noauuwv) B 3a-
MHCH YWucna.

Hanpamep, HCOONL3IVEMAA OOBCEMECTHO AECATHYHAA CHCTEMA
cuncaeHnAs — noamponnan. Pacemorpum umcno 555. Ilndgpa 5, cro-
SAaA B SANHCH JTOr0 YHCAA HA NepBoM Mecte, obozHaqaeT KOJHYECT-
BO coTeR M cooTBercTByeT umeay 500; nmdpa, crosinas nocepejuse,
oboapauaer 5 mecarros (50); mocaemnsas uwndpa 5 COOTBETCTBYET NATH
eqnuuuam. Hexoguoe uMcelo MO@EHO OPeACTABHTE B BHAE CYMMEL

555 = 500 + 50 + 5.

MNoTpefioBanocs MHOMD THICAYENETHA, YTO0K MOOM HAaY4MNWCE Ha3LIBATE O
¥ 3aNWCLIBaTL YWCNAa Tak, KaKk 3T0 Aenaem Mul ¢ Bamw. Hasano 3tomy
Guino nonoxedo 8 Opessem Erwnte w Baswnowe, a 3aBeplinny aeno
wHOWACKWE Maremarukn 8 V-VIl sekax Hawed apul. BawHeM O0CTH-
KBHWEM MHAWACKON Haykw Guino sseaeHwe ocoboro oboanavewun ana
nponycka paspaaoe — Hyna. Apabbl, NOIHAKOMMBLUMCE C 3TOR Hyme-
pauneid NepsciMK, N0 AOCTOMHCTBY 88 OUEHWIM, YCBOWNK WM NepaHecnA
8 Espony. Monyyws Ha3lsauwe apabckoi, 31a cucTeMa B Xl sexe Ha-
weid apel pacnpocTpasMnace No Bced Espone. W Tak kak 3Ta cucrema
CYMCNEeHMA Npole W yoobHee ocTansHul, DLICTRPO WX BeITECHWNE.

@pamuyackuit matemarvk Mbep Cumon Nannac (1749-1827) ouenmn
*OTKPBITMEs NO3WLMOHHONR CWCTEMBI TakMMK cnosamm: =MepiCie Beipaxars
BCE YMCNA HEMHOMMMI IHAKAMM, NPUOESan UM KDOME 3HaveHua no Gop-
ME Bl 3HAYEHWE NO MECTY, HACTONLKD MPOCTA, YTO MMEHHO W3-38 3TOR
NPOCTOTE TPYAHO OUEHWTL, HACKONLKO OHa YAWBUTENbHAN.

10.2. MNo3anMuNOHHBLIE CUCTEMBI CHHMCNEHMA

CymecTpyeT GeCKOHEYHO MHOIO NOJHIHMOHHBIX CHCTEM CUHCIeHHA.
Kampas M3 HMX onpefensercd LelkM 4WHeaoM ¢ > 1, HA3KBAGMBIM
OCHOBAHWeM CHCTeMEl cuncaenus. OcHoBaHMe onpejgenser (aaér)




Frmaea 3. MNpepcrasnenwne nHdopmaumnmn

HABBAHHE CHCTEMB! CUHCHEHHHA: NBOMYHAM, TPOMYHAS, BOChMEDHUHAS,
WecTHAANATEPHYHAR, ¢-HYHAA M T. 1. MoMHO roBODHTE eCHCTEMA
CHHCIEHHA ¢ ocHOBaHHMeM g+ (Taba. 3.1).

OcuopHoe pocToMHCTBO A000H NOZHIHOHHON CHCTEMB CHHCIE-
HHA — BOAMOMKHOCThH SANACH DPOHABOJBHOND YWHCIA OrpAHHYCHHBIM
KOJHYECTBOM cHMBOJOB. [Inf saniicH 4WHCces] B NOJHOHOHEHON cHcreMe
CHHCNEHHA ¢ OCHOBAHMEM ¢ Hy»KeH ambasmT m3 ¢ wadp: 0, 1, 2, ..,
g-=1.

TaGnuua 3.1
OcHoBanma M anBENTEI CHCTEM CYMCNEHUN
Ocaosanme Hazsanue Andasur
g=2 HApomvsaas 0,1
g=3 Tpowuras 0,1, 2
g=8 BochMeprunan 0,1, 2 3,4, 6.8, 7
g=16 Mlecrnaanarepuynaa |0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B,
|C. D, E F

B g-nunoii cucreme cuMCIEHMA ¢ eAMHMIL Kakoro-iubo paspsaaa
o0pasyioT eJHHHLY CJAeAYIIEro paspsaa.
llenoe umcno Gea anaka A B g-HuHON cHCTeMe cuMCIeHMS npex-
CTABJAETCHE B BHAe KOHEYHOH CyYMME! cTeneHell wHena ¢ — CyMME
PASPAAHLIX CHAraeMbIX:
a-1

A-nl'l'q"hl +n¢—!'ﬂ“-2+ Ha+ﬂ1‘ql+ﬂu'q°-| Eﬂ'_.q“
f=l)
3aeck:

* § — OCHOBAHHE CHCTEMK CHHCIEHHS;

* a; — nuhpsl, OpUHALTeRANTHe AMDABMTY NAHHON CHCOTEMEB! Cume-
aeann (O<a, sqg-1)

* ¢ — Becosoil koahduUMEHT paspaga.

IMocnenoBaTenLHOCTE HHCEN, KAMAOE M3 KOTOPHIX 3a4abT sBecs

COOTBETCTBYIIIErDs paipaia, HaswBaerca Oaamcom nosmmHOBHOMN
CHCTEMBI CUMCTeHMA.

Yacno A, ceEpMyTas 3aNMCL KOTOPOrD B CMCTEME CYWCNEHWA C OCHO-
BaHWaM § WMMEET BWO &, .8, o...8g,8_;...8_;, MOXET GuTs NpeOcTasneHo
B pa3BEPHYTOA DOPME KBK &8, q"' + @, ,°@"2 + ... + g,-q° +
+ ﬂ_. 'q_.l' * o ¥ ﬂ_m'q_mq




NMpeacrasnenue Yywcen B cucremax CHYHMCnNneHvs

Caépryroli dopmoii sanmcH YHcIa MEl NOJL3YEMCH B [IOBCE/HER-
HOH KM3HH, HHAYE €f HAIWBAKT ecTecTBeHHONl dopmoi manm mud-
poBOH.

Paaspépuyran QOpMA SANHCH YHCE TAKME BCEM XOPOLIO H3BECTHA.
Emé p HauaAnsHOl MKOJIE JeTH YYATCH 3JAMHCHIBATH HHCAA B BHIE
CYMMEI PAPAAHLIX claraeMux. Hanmpmmep:

125248 = 1100000+ 2-10000 + 5-1000+2-100 +4-10 + 8 1.

Ecay npeicTABHTH PAIPAAK B BHue creneil OoCHOBAHHA, TO
MOJTY9HM:

125248 =1-10°+2-10*+5-10°+ 2102 + 4 - 10* + 8 - 10°,

Ananoruunmm obpasoM OPeACTABIAIOTCH M Apobn:

025~ L+ 2 4 5
10 100 1000
Huoraa Grmpaer noneano npeobpazoBaTh PASBEPHYTYIO (bopMy 3a-
NHCH WHceAa Tak, 9Tobbl pabesars BOSBEJEHHA OCHOBAHHSA CHCTEMEL
CYHHCJNEHHMHE B CTEINEHH.
Hanpumep, MOMHO 3ANHCATE

125 248 =1+-10°+ 2104+ 5-10° + 2- 102 +4-10' + 8- 10° =

= ((((1-10+2)-10+5)-10+ 2)-10 + 4) - 10 + 8;
0,125 =1-10"1+2-102+ 5-108 = ((5/10 + 2)/10 + 1)/10.

=1-101+2:102+ 5103,

Taxywo ¢opmy npejcTABIeHNA YHC/I2 HAIKIBAKT PA3JNIOIKEHHEM N0
cxeme l'oprepa.

Wayyan OECATUNHYIO CWCTEMY CHWCNEHMA C PaWHero Bo3pacta W wc- O
noneays eé B NOBCBAHEBHON NPAKTMKE, MHOTWE NIOOW HEe NoranbiBanT-
CA O CYLWBCTBOBAHWA APYTAX CWCTEM CUWCNEHWR.

Ho Tak N XOpoLWa ABCATUYHER CMCTEMEa cuMcneHwa? Benukui gpaw-
Ly3CKMA MaTemaTtik v ecrecTeoucneratens Bnea Nackans (1623-1662)
nucan: «JecATUyHan CUCTEME NOCTPOeHa A0BOMBHO HEDA3SYMHO, KOHEYHO,
B COOTEETCTEMM C NOOCKMMM OOsMasAMmK, 8 BoBCe He C TpeloBaHWAMM
BCTECTBEHHOR HEOBXOMMMOCTH, KAK CKNOHHD AYMETb BONBWMHCTBO MO-
nefs=, B pROe TEODETUHECKMX W NpakTH4ecKvx 3ana4v HeKOTOpLe CHCTEME
CUMCNEHMRA, OTNWYHBIE OT ABCATUYHON, WMEKT ONPelendHHLIe npermy-
wecTsa,

Mepebie MEXaHW4BCKWE CHETHWE MawwHs! Bunv paapaboTaHbi HA OC-
HOBE OECATHMYHOM CMCTEMb Cuwcnedws. [ns peanvdsauuMv ABcATW yCToR-
YWBLIX COCTOAHMA B HWX MCNONL3IOBANKCH CNOXHBIE CUCTEME 3yGuaTsix
kanéc (pwc. 3.1). Takve mawWHsl GeiNi 0Y8HE TPOMO3OKW, 3aHUMaNA

MHOTD MECTE.




Masa 3. MNpeacrasnenne nupopmaumm

Puc. 3.1. Mexaunam nepenaun jgecarxon s apudmomerpe 11, JI. Yebsuména

Tax, ecnu Gul NPOEKT AHANMTMYECKOR MawuHe Y, Bebbuaxa — me-
XEHU4ECKOro NpoTOTMNA NOABMBILMACA CAYCTR cronetwe 3IBM — Gwin
Peannaosad, TO No pasMepaM TAKEA MALUWHA cpassanace Owl C noko-
moTueoM. B 1837 roay nvemeurwid wHxenep K. Llyse cospan Bsidncnn-
TENBHYID MALWKWHY, OCHOBaHHYIO Ha NPWHLWANaX ﬂEﬁﬂTHHH aHanuTu4Ya-
Cxkof mawmnel 4. BeG6uaxa. Ova Guina mexaHuveckod, wo pabotana
Ha OCHOBE ABOWYHOW CMCTEMBI CHMCNEHMSA, YTO NOIBONMND IHAYUTENLHO
YMEHbWNTL € pasmepbi: MalWHa 3anwwmana scero 2 m? Ha crone 8
kBapTupe wiobpetatena!

B manm amw Goasmoll npakrmueckmit mmTepec NpegcTABT AT
ABOHYHAN, TPOHYHASA, BOCRMEDHYHAA ¥ INeCTHAAOATEDHYHAN CHCTE-
MBI CYUHCIEHHMA.

10.3. NMepesog uucen u3a g-wiHOM
B AeCATHUYHYIO CUCTEMY CHWUCNEHWS

l'lepum HHCIA, JANHCAHHOIO B CHCTEME CUHCNIEHHA © GCHOBAHNEM
¢, B JECATHYHYI0 CHCTEMY CUMCJACHHN OCHOBAH HA HCIONBL3OBAHHH
paasépryToil opmel samscn amcen (pue. 3.2).




MNpeacraeneHne Yucen B CUCTEMAX CHMUCIEHWUA

Puc. 3.2. llepeson uucaa we ¢-wqH0ll cHOTEME CHMCASHHA B JecATHUHYH

Ona nepesona Yicna A, B AECATUMHYIO CWCTEMY CHMCNEHWA OOCTATOYHO:

1) sanwcare passBpuyTyio GopMmy wncna Ag

2) npeacTABMTE BCE YWCna, QUrypupyiowme 8 pa3sépHyTOR dopme, B
ABCATWMHOA CWCTEME CUYMCNEHWA,

3) BLMMCNIMTE 3HAYEHWE NONYYEHHOTD BLIDAXEHWA NO Npaswunam AScH-
THYHOR apudmaTikm.

Hepeseném umena 2125, 123; u 12A,; B JeCATHYHYIO CHCTEMY
CUHCTEHNA!

212, =2:-324+1-314+2:-3"=2-9+1-3+2'1=23,
1235=-l-E’+2-5’+3-5“-2-25+2+5+3-1-53“,:
IEA“,:-1-16‘+2-151+A-lﬁ“=1-25&+2-lﬁ+10-1-2931._-,.

Tepesos B ACATHYHYID CHCTEMY CHUHCAEHHA HedbIX ABOHYHBIX
ypcen Oyaer 3HAYMTENLHO NpOMie, ecJH BCOOMHHTE H HCNOAL3IOBATH
yi3Ke aHaxoMylo BaM Tafimny cremexefi ABoiKm:

=l o |1 lalaslals|ald]lr]s]i
o | 1 | 2 | 4 | 8 | 16| 82 | 64 | 128 | 256 | 512 |1024

Hanpumep:

gRTEB40210
1001110011, = 1001110011= 512 + 64 + 32 + 16 + 2 + 1 = 627,

Ilnn nepesofa ABOMYHOMO YHCAA B AECATHUHYH) CHCTEMY CHHCOe-
HHS MOMHO BOcHonb3oBaThes cxemoit [opuepa:

1) 1+2=2 — soasMeM 1, COOTBETCTBYIOUIYI) CAMOMY CTapineMy
PASpRAY YMCIa, W YMHOMAM e€ Ha 2;

2) 2+ 0=2 — npubasum CHEAYIONIYI0 LHODY;

3) 2:-2=4 — ymAoKHEM pesyawTaT Ha 2;




fmasa 3. Npeacrasnerne nudopmaumm

4) 4 4+0=4 — npubasaM caegyomyn nwudpy;
5) 4-2=8 — YMHOMHM DegyasTaT Ha 2:
6) 8B+1=9 — npubaBuM caeaywIyn mudpy;
T 9-2=18 — YMHOMKHM peaviLTar Ha 2;
8) 18+1=19 — npubasuM caegyiomyo oudpy;
9) 19-2=38 — YMHOMMHM DEayILTaT H& 2;
10) 38 +1 =39 — npubasum caregywomyn undpy;
11) 39-2=178 — YMHOMHM pPeayjabTar Ha 2;
12) T8+0=1T8 — npufasnM caeayomyno mudpy;
13) T8-2 = 156 — YMHOMHM pPeayIsTAT Ha 2;
14) 156 + 0 = 156 — npuGasum caeaymyo wudpy:
15) 156 - 2 = 312 — yMHOKHM peayILTAT Ha 2;
16) 312 +1 =313 — npubasum caegywumyo LAGPY;
17) 3132 =626 — ymuomuM peavasrar Ha 2:
18) 626 + 1 = 627 — npubasuM NoCALAHINO nudpy.

PaceMOoTpHM HeCKOIBKO OpHMEPOE DeIIeHHHA BAQa9.

Hpumep 1. JecaTunoe uncno 57 B HeKOTOpOHl cHCTeMe CuHCe-
HHA 3anucwBaerca kak 212. Onpegenns ocHoBaHHe 5Tol CHCTEME
CHHCIEHHA,

danmmem ycroBMe SaIauM HHAYE: 212, = 57y, g > 2.

IIpeacrasnm B8 Buge cyMMbI PASPANHBIX CIATACMBIX:

212, =2 ¢*+ 1 qg" +2-¢% =2¢? + g + 2 = 57,,.

Pemnm ypasmenme: 2¢% + g + 2 = 57.

2¢° +q—-55=0.

9710 KBaApaTHOE YpABHEHME, €ro KOPHM xy = =5,6; x; = 5.
Tax kax ocHOBAHME CHCTEMBI CYMCHEHMSA NOMKHO GHITL HATYPAJIL-
HEIM YHCJIOM, TO ¢ = 5.

Hpumep 2. Bee narnlykBeHHEle CIOBA, COCTABIEHHBIE M3 MATH

Gyxs A, U, P, C, T, sanncanm B AnpaBHTHOM NOPAIKE.

Bor Hauano comcka:
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MNpepncrasneHne Yywcen B CUCTEMax CHWCeHus

Heobxogumo HallTH OTBETHl HA [BA BONPOCA.
1. Ha xaxom mecre or Hauana cnucka crout ciaoso MCTPA?
2, CKoABKO BCEro CJOB B 9TOM comcke?
Beeném caeaviomme oboamauenmsi: A — 0, M — 1, P — 2,C — 3,
T — 4. llepennmem B HOBHIX 00O3HAYEHHAX HMCXOJHBIA CIHCOK:
00000
00001
00002
00003
00004
. 00010

e

|anpne

Teneps nepej HAMH NOCHEJOBATENLHOCTL YHCEN OT 0 mo 44444,
JAMMCAHHKIX B NATEpHYHOM cucreme cumcaenma. [Ipm sTom Ha 1-M
MecTe B aToii mocaegopaTeasHocTH Haxogurea 0, Ha 2-M mecte — 1,
HA 3-M mecre — 2 mT. 4. DTO 3HAYMT, YTO CAMO WHCAO0 HA EAHHHIY
MeHBIIe Toro Mecra (HoMepa), ROTOpOeé OHO JIAHHMAET B NOCAEd0BA~
TeJILHOCTH.

lpeacraspe ciaoso HCTPA B HOoBEIX 0O03HAYEHHMAX, NOTYYHM
13420,. Ilepesefém 5TO NATEPHYHOE HHCA0 B NAECATHUHYIO CHCTEMY
CUMCIeHNA:

13420, =1-5'+3-5%+4-52+2-5'+0-50=
= 625 + 8756 + 100 + 10 = 1110,,.

Bro YHCAD0 HAXONHTCH B cnmcke Ha 1111-m mecre.
Yrobsl BRACHHTh, CHKOJABKO BCEr0 CJIOB B CHOHCHKe, 3alHIDeEM ero
camoe nmocaeguee caoso: TTTTT. Emy cooTeercTByeT “HCIAO 44444,

44444, =4-5'+ 4-5°+4-57+4-5'+ 4 5Y = 3124,,.
B comucke o0 uwHcao crout Ha 3125-M MecTe.

BenomHuTe 0 KOMBWHATOPWKE W NpeanoxwTe Apyrod cnocob nogcuéta
KONWYECTEA CNOB B HALEM CNWCKE.

Ilpumep 3. Yra:uTe 4Yepe3 3anATYIO B NOPAAKe BOJPACTAHHA BCE
necATHYHBE uYMcaa, He npesocxoasmue 60, sanmce KOTOPHX B 4eT-
BepHYHOM CHCTeMe CHMCIEHHs oxandnsaerca Ha 31.

B uermepHuHOH cHCTeMe cuHMCIeHMs HWenoabayiorcs umudps 0, i
2 u 3; uMea0 MPeACTABAAETCA B BHAE CYMMbI PaspANHBIX CAATAEMBIX:

| @ 2| e
1 | 4 |16 64|

107




fasa 3. MNpegcrasnenne MHGoOpMmaumm

Hs aroil Tabauus smaHo, 4ro HHTepecyouMe Hac umcaa (< 60)
e Gyayr Gonee wem TpéxamaunniMu, C y496TOM TOro 4T0 HX JANHCH
saxkamunBaeTcs Ha 31, ompemennm nepeyio undpy (k):

k-16+3-4+1=<60, k-16<47, k{0, 1, 2}.

Eﬂmm qHCHIA: 31‘_ - lﬂm {h - ﬂ'l, 131‘ - 2“1“‘ (.k - 1],
231. - iﬁtﬂ {k -— 2)-

CAMOE TNABHOE

Cucrema cumcaenna — aTo cnocolf sammcH (0DosHAYMEHHA) YHCen.
CucTema CuUHC/IeHHS HASHLIBAETCH NMOSMITHOHHON, €CAH KONHYECTBeHHLI
IKBHBAJEHT HHQPBI 3aBHCHT OT €8 NoJOXKeHHA (MecTa, NO3HIEK) B
BAMACH YHCIA.

Cymectsyer GecKOHEUHO MHOTO MOZMIMOHHEIX CHCTEM CYMCICHHS.
Kampas u3 HuX onpegensiercs meanim yueaoM ¢ > 1, HasnBaeMuIM
OCHOBAHHEM CHCTeMb! cumcienus. [Ina sanmcH umcen B mosmmmoHHON
CHCTEME CHMCIEHHMA ¢ OCHOBAHWEM ¢ HyxeH anbasur us ¢ madp: 0,
1, 2, v g—1.

Hueno A, cBEPHYTAA 3anMCh KOTOPOTO B CHCTEME CHHCACHHA C
OCHOBAHHEM ( HMEeT BHJ @, 14, 5..80,0_1.l_p, MOMeT ObiTh NpegcTas-
JIeH0 B PasnépyTOll opMe KAk @, 1 ¢"! + @, 9 ¢" 2 + .. + gy ¢° +
-+ a_qu-'-l + . -+ a_m.q".l'l'

Hdns nepesosa umcna A, B JECATHYHYI CHCTEMY CUHCICHHS
AOCTATOYHO:

1) sanucars passépuyryio topMy wmHcaa Ag
2) NpeacTaBHTh BCe YHCHA, (DMUIYDHDYIONIHE B pagpépryToit dopme,

B ABCATHYHON CHCTEME CYUMCIeOHWNA;

3) BLIYHCAHTE 3HAYEHHE NOAVYEHHONO BRIPAMKEHHS M0 NpaBHiamM me-

CATHYHON aprdmMeTHrn,

Bonpocel » 3ananva

1. Yro Taxoe cmcrema cumenennsn? Kakme Kiacch cHeTeM cumcie-
HHA NPHHATO BhIIEIATHT

2. lafire ompesenenme nNOAMNHOHHON cHCTeMB cumcaenus. Yro
HadpiBaeTcA anaBATOM cHCeTeMEl cumciaenua? Yrto HassBAeTCH
GaaucoM noaMnHOHHOK cHeTeMbl cumcaenus? YTo HaskBaeTCH
OCHOBAHWENM NOIHI[HOHHON cHeTeMBl cuMctenms?

3. Cronsko mUpp HCNOARIYETCH B CHOTEME CUMCHEHHH € OCHOBAHH-
em 2, 3, 5, 8, 16, 100, g7

4. Kaxas topma sammcn umcaa HasbBaeTeH passépHYTOHT




Npepcrasnesne Yywcen B8 CACTEMAX CUYWCNEHWA

5. 3anuInuTe B paspépHyTOR dopMe SHCIA
1) 143,511,,; 2) 1435,115 3) 143,511,4.

6. Bocnoasayitrecs cxemoit TopHepa ana npeicTABIeHHA 4HCeNl:
1) 12345,,; 2) 123455 3) 0,12345;.

7. Berugenure AecATHYHLIE SKBHBANEHTH! CASIYIOIHX SHCEN:
1) 120,; 2) 100,21, 3) 5A,124,,.

8. CymecTRyeT 1M TPEYTOJBHHMEK, AMMHBI CTOPOH KOTOPOTO BhIpaa-
jorea umenamu 125, 122, u 11011,?

g, VeamuTe Uenbsle AeCATHUYHEE 4YHCIA, DPHHALTEHCANTHE CHeIyH-
IHM YHCAOBEIM NPOMEHCYTHAM:
1) [202,5; 10004]; 2) [145, 20g); 3) [28,4 3044l

10. Hafiiure OCHOBAHHE X CHMCTEMbl CHHCIeHHS, €CAH HIBECTHO!
1} 471n - 21,; 2} 13313 - ﬁ“l'

11. JlecaTuynoe umcao 63 B meroropoil cucTeme CHUHCACHHA 3aMH-
cuipaerca xax 120, Onpegennre oCHOBAHHE CHCTEMLl CHHCAEHHH.

12. Kakoe ua umcen C, SaNMCAHHLEIX B ABOMYHOR cHCTeMe cuHCie-
HHA, ViAoBjeTsopsier Hepasenctey 9D, < C < 23Tg?
1) 10011010, 2) 10011110,; 3) 10011111,; 4) 11011110,.

13. Kax mamenmrces senwunsa umcen 311,211, m 23,454 npu nepe-
HOCe JANATON HAa:

1) onuH aHAK BOPABO;
2) apa smaxa Bieso?

QO

14. lps nepeHoce 3anATOl Ha JABa 3HAKA BIPABO HHCJIO 240,13,
yeeanunnocs 8 25 pas. Yemy pasno x?

15. Kaxoe manbonbimee ZeCATHUHOP YHCIOD MOMHO 3ANHCATE TPeM#
pudpaMn B ABORYHON, BOCHMEPHYHOR M IMeCTHANIATEDAYHOM
CHCTEMAX CYHCAeHAAT

16. Hafirnre HAHMEHBIIHEe OCHOBAHHSA CHCTEM CYHCIGHHAS X H I,
HCXOAA M3 yeaonmit:

1) 23, =21, 2) 51,=15, 3) 144, = 441,.

17. Pemure ypasHenne 54, + x = 320,.

18. Bee TpéxOyKkBeHHEIE CNOBA, COCTABIEHHBIE W3 G6yes H, M, P,
sanncaskl B andasuTHOM nopaaxe. BoT HAYANO CIMCKA!

1. HMH
2. HUM
3. HHP
4, HMH

an

QO




Masa 3. Npeacraenedne nHdopmauum

BuiacEuTe ofliee KOJIMYECTBO CIOB B ATOM choHcke. Ha xakmx
MECTAX B »TOM COHCKe cTOAT ciaopa MMM, MHP, PHUM?

19. Vramure wepes JanaTyi0 B NOPAAKE BOSDACTAHHA BCE AECATHY-
HEIE 4HCHIA, He npepocxoasinme 26, sanMcs KoTopeiXx B Tpomy-
HO#t cHCTeMe CUMCAeHHA OKAHYMBAETCA Ha 22,

20. TpéxsHmayHoe 4HCIO, SANMCAHHOE B CHCTEMe ¢ OCHOBAHMeM 3,
OpH NepecTaHOBKe KpallHMX NHQDP CTAHOBHMTCA WHCIOM, BRIpAa-
FMAKIIHM TO e KONMWYecTBO, HO Ve B CHCTEéMé ¢ OCHOBAHHEM
4, Haitgure sto umcno.

21. HenonenTens yMeeT CcpaBHMBATH OJHOSHAWHLIE YHCIA, npei-
CTABJEHHBIE B HEKOTOPON NOZMIIMOHHON CHCTEME CUHCIeHMS.
CocTaBrTe ans Hero:

1) anropuT™ CpABHEHHMS ABYX ABYXIHAUHBIX YHORT;
2) anTOpHTM CpABHEHHS ABYX N-SHAYHEIX YHCE.

§ 11
Nepeson uucen m3a onHoM
MNO3ULIMOHHOWN CUMCTEeMbI CHYMCNeHMs

8 APYryo

11.1. MNepeson uenoro QEecATHYHOro YWCna
B CHCTEMY CHUCNEHMA C OCHOBaAHMEM

s nepeBoma LEejOro NecATHYHOrO YHCIA B CHCTEMY CUYHCJIeHNS
C OCHOBAHHEM § CJAeIVeT:
1) mocaeposaTenbHO BHINOAHATH AENEHHE IAHHOIO YHCIA M noJy4a-
€MbIX [EJBIX YACTHEIX HA OCHOBAHHEe HOBOH CHCTEME CUMCIEHWA
A0 TeX NOp, MOKA HE NOJYYATCA YACTHOE, PABHOE HYJIO
2) monyYeHHBIE OCTATKM, ABAMOUMecA NUMPaMH uHcaa B HOBOR
CHCTEME CYHC/eHHS, NPHBECTH B COOTBETCTBME AM(ABHTY HOBOM
CHOTEMB! CUHCHEHNA;
3) cocTaBHTE YMCAO B HOBON CHCTEMe CUMCIEHHS, 3IAIHCHIBAA ero,
HAYHMHAA C NOCAEAHErDo OCTATHA.
PaccmoTpum npumeps! nepepoia UeNsIX AECATHYHLIX WHCEX B
2-munyio, 8-puuEyYI0 B 16-pHUEYIO CHCTEMB! CUHCTEHHA.




Mepeson Yncen w3 OAHON CUCTEMBI B APYIy0

Hpumep 1. 25,, = 11001,

5 (C)

Mpumep 4. YraxuTe ueped 3ANATYIO B NOpAJKe BOIPDACTAHHA BCE 2
OCHOBAHHEA CHOTEM CUHCISHHWA, B KOTOPBIX SANHCH AECATHYHOMD YWHCIA
22 ogapumsaercs Ha 4.

MockoabKY 3AMMCE HHCIA B CHCTEME CUHCJEHHA C OCHOBAHHEM
q sakaHumBaeTcAd HAa 4, OCTATOK OT jeNeHHs 4wncia 22 Ha ¢ pa-
pen 4: 22 mod g = 4'). Caeposarensno, 18 mod g = 0. Jro pepHO AndA
g {18, 9, 6, 3, 2, 1}.

Tar xax B HOBOH CHCTEME CUHCIEHHSA 3ANHCE YHCHA OKAHYWBAET-
ca Ha 4, To ¢ > 4. CaepoBaTenbHo, YCAOBHIO S8JANMH YAOBJIETBOPHIOT
ocuopanma: 18, 9 u 6.

QF

11.2. Nepesog UeNOro AECATUYHOrO YMcna
B ABOWMYHYIO CHCTEMY CHYMCNneHHf

IMepeson Henoro AecATHYHOM uMucena, 0e3ycJoBHO, MOMET ocy-

HIECTBAATLCA N0 PACCMOTDEHHOMY BhINe YHHBEDPCANBHOMY ANTODHT-
my. Ho ana umcen B npejenax AecATH Thica4 (ocobeHHO ec/iH YWHCIO

1} Onepaogns mod — BHYHCIEHAE OCTATHE OT OENOUHCTEHHOIO ASNeNNA.




masa 3. Npepcrasnedwe wHhOpMaLUM

HemHoro Goabine Hexoropoit cremenn ABoiikm) GuiBaer yaofHo cHOBA
BOCNONBIOBATECA Tabauued crememelt asofixm.

Hanpumep: 1096,, = 1024 + 72 = 1024 + 64 + 8 = 10001001000,.

daecks MLl NPEJCTABMIN YHCAO B BHAE CyMMBI cTenemefi asofixu:
CHAYAJNA B3AJIM MAKCHMANLHO BOSMOMKHOE JHAYEHHE, He NPeBLIIAK-
mee uexonanoe uneno (1024 < 1096), » maman pasHOCTE MEMAY HC-
XOOHBIM YHCAOM H BTHM aHadeHHeMm (72). BareM BRINHCATH CTENeHE
ABOfiKH, He NPeBLIUAIOUIYI0 8TY pasHocTs, M T. 4. Koraa mcxogmoe
4MCA0 OBUIO NPEACTABNEHO B BHJE CYMMEI, Mbl [MOCTDOHIH €ro ABO-
HYHOE NpejCcTAB/IEeHHEe, 3anHcaB 1 B paspaaax, COOTBETCTBYIOMIMX clia-
FaeMBEIM, BOINEAIIHM B cyMMy, # 0 — BO BCeX OCTANBLHLIX DAIPAIAY.

11.3. Nepeson uenoro Yncna
M3 CHCTEMBI CYMCNEHWA C OCHOBaHWEM p
B8 CMCTEMY CYMCNEeHMA C OCHOBaHWeMm g

Kamanilt ma Hac Momer BHINOMHATE apH(METHHeCKHe onepanus B
OPHBRIYHON AECATHYHOR cHecTeMe cumcleHMs. Boimodusrts Takme e
ONEPAIAE B JADYIHX CHCTEMAX CYHCIGHHA 9YelOBEKY HeNpHBRIYHO, a
nosToMyY M HeyaobHO.

Ana Toro yTofsl NEPEBECTW LEN0Ee YMGNO M3 CHUCTEMBI CHMCNBHWA C

OCHOBEHWEM [ B CHCTEMY CYMCNEHWA C OCHOBEHWEM g, OOCTATOMHO:

1) OCHOBEHWE HOBOR CHMCTEMBI  CHMCAEHWS BLIDA3NTE B WCXOOHOR
CUCTEME CHMCNEHWMS W BCe nocnegywMve AeACTBMA NPOM3BOOWMTH
B MCXOOHOW CMCTEME CHWUCNBHWR;

2) NOCNEAOBATENLHO BLINONHATE AENEHWE AAHHOTD YWCNa M nony4ae-
MbIX Li8fibix YACTHBIX HA OCHOBAHWE HOBOWA CUCTEMBI CHMCNEHWA OO
Téx Nop, NOKa He NONYYWTCA YacTHOE, PaBHOE HYMo;

3) nony4eHHeIe OCTATKM, ABNAIOWMECH UWGPAMU YMCHA B HOBOW CHCTe-
M CHUCNEHWR, NPUEBCTW B COOTEETCTEME andaswTy HOBOH CuCTe-
Mbl CHMGNEHWRA;

4) COCTABMTL YMCNO B HOBOM CWCTEME CHWCAEHMS, 3anWCLIBaR ero,
HEYWHER C NOCNegMero ocTartka.

IIpr HeoGXoAMMOCTH NEPeBECTH Hea0e YHCAO M3 CHOTEMB! CHHCIEe-
HHA € OCHOBAHWEM p B CHCTEMY CUHCHEHHS C OCHOBAHMEM ¢ MOXMCHO
NONBTATECH BOCHONBIOBATLCA ONHCAHHLIM BhilIe aaropuTmom. Jpyroi
cnocol cOCTONT B TOM, 9To0bl CHECTH BCE K XOPOIIO SHAKOMBIM NeficT-
BHAM B JNecATHYHON CHCTeMe CYMCIEHHH: NEePEeBeCTH HCXOLHOE YHCI0
B QECATHUHYIO CHCTEMY CYHCIAEHHSH, NOCAE 9ero NOJyH9eHHOe NecaTHd -
HOE HHCN0 NpeAcTABMTh B Tpebyemoil cucteme cumcnenms (pue. 3.3).




Nepeson Yywcen M3 oAHON CUCTEMBI B OPYrylo

PaasépHyTan 3ankcs Ang
IWW WHE
An Ag

Puc. 3.3. Cxema nepesoja Uenoro YHEAA MO CHCTEML CUHCICHHA ¢ OCHOBA-

HHEM p B CHCTEMY CUHCHEHHA ¢ OCHOBAHHEM § weped JeCATHHHYID cHCOTeMY
CHHCITEHNA

Tipumep 5. 12845 = 1-5%+ 2 - 52+ 8- 51+ 4 - 59 = 194, = 522,.

11.4. MNepeson KOHEYHOW OECATUYHOW Apobwu
B CHCTemMy CYMCneHWR C OCHOBaHwem g

Jdna neperpofa rRoHewHON gecarTuyuHOl IpobH B CHCTEMY CUMCIeHMA
€ OCHOBAHHEM ¢ CJeAyerT:

1) mocnejoBaTensHO YMHOMATE QAHHOE YHCAO H NOAyYaeMbie gpob-
HBLIE YACTH NPOMIREACHHA HA OCHOBAHME HOBOM CHCTEME! cumcie-
HHA g0 Tex NOop, NoKa MEEH JacTh ﬂpﬂﬂm HEe CTaHeT
paBHA HYJAX HIH He Oyaer gocTHrayta TpelyeMas TOYHOCTH Opel-
CTABJAEHMA YHCJIA;

2) noaydeHHELIe LeIkie YACTH NPOHIBeIeHWH, ABAHIOININEcH HppPaME
YHCJIA B HOBOMH CHCTEME CYHHCIACHHSA, I[m B COOTHBETCTBHE
andasuTy HOBOH CHCTEMBI CUYMCISHNA;

3) cocrasuTe ApoGHYI0 WACTE UMCAA B HOBOH cHeTeéMe CUMCNeHMS,
HAYMHAH C @0 YACTH MEepBOTO NPOHSBEJeHMS.

Hpumep 6. Ilepeseném umcno 0,1875,, B gpomunyl cHCcTeMmy
cCUMCNeHNA.
Buinonuum ymuomcenne wucna 0,1875,, na 2:
Omepanus Peayawtar
0,18756-2 = 0,3750 (1)
0,3750 -2 = 0,7500 (2)
0,7500 -2 = 1,5000 (3)
0,5000-2 = ¥ 1,0000 (4)

31echk MHPHBIM BeAeJeHbl HHQPL, YYACTEYIOUINE B JIBOHYHOM
OpeacTABIeHNH ApoOH, a B cxofkax yeazaH HoMep mudpel B apobu.

0,1875,5 = 0,0011,.




Maea 3. Npeacrasnenne UHGOPMaLMM

11.5. «BbicTpei» Nepesos YvMcen
B KOMMbLIOTEPHLIX CUCTEMaxX CYMCneHws

Hs wypca mrdopmaTHkl OCHOBHON IIKOAK BRI 3HAETE, Y9TO B
KOMNBIOTEDHBIX HAVKAX [MHPOKO HCOOABIVIOTCH [ABOMYHAN, BOChMEe-
PUYHAS H MECTHANUATEDHYHAR CHCTEMB CYHCIeHHsA, Oaarofaps wemy
MX HASRIBAIOT ¢«KOMNLIOTePHRIMHs, Mesay OCHOBAHMAMM ITHX CHCTEM
CYINECTBYST OYEBMAHAS CcBA3L: 16 = 24, 8 = 23,

Cnocof «6uicTporos mepesofa OCHOBAH HA TOM, 4To Kamao# wud-
pe 4HCAA B CHCTEME CUMCIEHHsA, OCHOBAHHE KOTOpOil § KpATHO cTe-
neHs ABOMKH, COOTBETCTBYeT 4WHCA0, cocTosmee u3 n (¢ = 2%) umudp
B gBOMYHON cHCTeMe CUHCIeHHA. JAMEHA BOCBMEDHMHBIX UR(pP ABO-
HYHEMH TpoilkaMm# (TpHajaMH) H MeCTHAALATEPHYHBLIX UHGpP gBOHY-
HBEIMH YeTBEPKAMH (TeTpalaMi) OO3BOAAET OCYINEeCTBAATH OnicTphifl
Nepesns MeMAY STHMH CHCTEMAMNP CYRCIeHHA, He mprberas K apnd-
METHUECKHM ONepalMiaM.

Bocsmepuwunan = [Isowanan Iecrnaauarepwanas | Anowanas
- umppa TpHALA uudppa TeTpasa
0 . 000 | 0 0000
1 - 001 1 0001
g . 010 2 0010
3 011 3 0011
4 100 4 0100
5 101 | 5 0101
8 110 : 6 0110
111 7 0111
8 1000
0 1001
A 1010
B 1011
c 1100
D 1101
E 1110
F 1111




MNepesopa unucen M3 OQHOW CUCTEMEI B APYrylo

IInam moro wrolkl NeJlce ABOMYHOE YHCAO SANHCATE B CHCTEME
CUMCJIEHHA ¢ OCHOBAHMeM ¢ = 2", JOCTATOYHO:

1) pausHOoe NBOMYHOE YHCHAO pasduTh cOpaBa HANEBO HAE TPYOOL IO
n uudp B KamA0M;

2) ecai B nochegHedl nesolt rpynne okaXeTcH MeHbIIe 1 PAIPAI0B,
TO e# HANO JONOAHHTEL CAEBA HYJAAMH J0 HYIEKHOMO YHCIA Pasp#-
nos;

3) paccsoTpers RAMAVIO IPYNNY KAK A-DASPAAHOE ABOMYHOE YHCIO
M sanucars eé coorpercreylonief mudpoll cHCTEMEl CUMCAEHHMA C
ocHOBAHHeM ¢ = 2",

Hpumep 7. IMepeseaém uncao 11010100111, 8 BochMepPHUYHYIO CH-
cTeMy CYHCJIeHHA.

11010100111, — HCXOAHOE YHCJIO;
ll.ﬂlﬂ.llﬂﬂ.lll — BBUIENAEM TPHAMISL;
ﬂll.ﬂlﬂ%lﬂﬂ.lll — AONOJHAEM JIeBYH0 TPYNNY CJeBA HyJIéM;
3.2 l 4.7 — BHIMHCHIBAEM BOCEMEDHYHLIE HHDPLI;
!
32474 — peayJIbTAT.

Ipumep B. Iepepesém uncno 16AC,, B ABOMUHYIO CHCTEMY CHHC-
JIEHHS.

16AC,, — HCXOLHOEe YHCI0;

!

0001.0110.1010.1100 — saMenseM HAMAYIO HHGpPY TeTpanoi;

'

1.0110.1010.1100 — yOupaem caeBa HeaHaqMAllHe HYIIH;
1011010101100, — pesyaLTaT.




Maea 3. Npegcrasnenne wudopmaumum

YHepea ABOMMHYI0O CHCTEMY CYMCACHHS MOMKHO NPOBOAMTL GnICTphIe
NepeBofbl #3 BOCEMEPHYHON CHCTEMB! CYHCAEHHA B IMIECTHANIATEDHY-
HY® H obparso (pue. 3.4)

Ay
BocuMepHiHse ApowsHse TeTpaas (TpUaap)
(WecTHADUATERWIHLE) Und DL JAMBHABM HA
JAMEHREM QSOWHBIMM TRHUROEMM WISCTHAOUATEDHYHLE
(TeTpanamu) (BOCEMEDHIHER) UMD
4‘111:: “lllll

Pwc. 3.4. Cxema nepesosa HefkIX HHCEN M3 BOCLMEDHUYROH cHOTEML! cuHeRe-
HHA B IMECTHAADATEDPHMHYH B O6DATHO Wepes ABOMYHYI CHCTEMY CUMCARHHA

Hpumep 9. Buinonsum nepesoa sockmepuanoro 67 252, umena »
HIECTHAANATEPHYHYI0 CHCTEMY CYMCIeHMA.

67252, — HCXOAHOE HHCIO;

Y

110.111.010.101.010 — samensem ramayno nudpy TpHagoil;
|

Y

110.1110,1010.1010 — pasbuBaeM IBOMYHYI CTPOKY CIIPABA HAJEBO
| HA TeTpaikl;

*
0110.1110.1010,1010 — pomoaHAeM JeByI0 IPYNNY CAeBA HYIEM;

v
6. E.A.A — BHINHCLIBAEM MECTHAAUATEDAYHEIE WHQDE

Y

6EAA ~— peayJbTaT.

ABanorguEbe ANArOpHTME GBICTPOr0 DEPEBOJA CYILECTEYIOT W LI
ApobEEx umucen, lns Toro utobel 3anmucaT: NPABHMALHYIO ABOHYHYIO
apofis B cHCTEMe CYMCIEHHA ¢ OCHOBaHMEM § = 2", XOCTATOMHO:

1) sporvHOe wneno pasbuTs CleBA HAOPABO HA rpynms mo n uudp

B KAMO0MN;

2) ecim B nocaexHell npapofl rpynme oKAMeTCH MeHLINe 11 pPA3pA-

A0B, TO eé HANO OONOJAHHTH COPABA HYJAAMH 10 HYMKHOM YHCIA

pPaspanon;




NMepeaon uucen M3 OQHOW CUCTEMBI B OPYIryiO

3) paccMOTPETE KAMKAYIO TPYINY KAK N-PASPANHOE ABOHYHOE YHCIO
H 3alHCATBL €€ COoOTBeTCTBEYIOmeli mmppoll cHeTeMbl cCUMCHIeHHSA ©
OCHOBAHHeM g = 2",

Hpumep 10. Yucao 0,101100011, samesuM paBHEIM eMy [ecT-
HAQIATEDHYHEIM YHCIOM.

0,101100011, — wWcxogHoe YMCIO;
0,1011.0001.1 — pasbHBaeM ABOMYHY) CTPOKY CJEBA HANPABO
l HA TeTPajhl;

0,1011.0001.1000 — gonoanseM NpaByio TPYNNY COPABA HYJSME;

l

0B.1.8 — BHEIMHCHIBAEM MIECTHARIATEPHYHEE DHQPLI;

'

0,B18,, — pPeayJbTAaT.

MNonutafiTecs CAMOCTOSTENLHO COHOOPMYNMPOBATE ANFOPUTM GricTpOro
NEPEB0OA NPOMIBONBHOMND ABOWYHOIND YWCNa B BOCHMEDWYHYID CUCTEMY
cymcneHwn. MpumexuTe anroputm k wwcay 11101001000, 11010010,

)

Ilpusmep 11. BufcHHM, CKOABKO sHAYAIIMX Hyqelt B ABomuHOl
sanEcH BOCBMepMuHOro wumcnaa 1601,

Jna oreera HA ATOT BONPOC [AOCTATOMHO 3HATH ABOMYHBIE TpH-
8Jkl, COOTBETCTBYWIHE BOCBMEPHYHBIM UHppam or 0 mo 7 ® BE-
noAHMTh 46GeicTpRiis mepesom umcna 1601; B ABOMYHYO CHCTEMY
CYHCICHHA:

16014 = 001 110 000 001, = 1110000001,.

B amonuno#t sanmmen 6 amavammx wyneii, a nepsnle aAma HyAR
ABJIAIOTCH HeSHAMAIMMH W He YUHTHIBAIOTCH.

Ilpumep 12. Cpean 9eTRIPEXSHAYHBIX IECTHAAUIATEPHYHBIX YHCEN,
ABOMYHASA 3ANHCH KOTODLIX COAEDMHT DPOBHO 7 equMML, Haimxém:

1) HANMEHBINEe YHCTO!

2) nanGonsimee uueno,

Hanmenbmee ueTHPEXIHAYHOE IWECTHAANATEDHYHOE WHCAO —
aro 1000, = 0001 0000 0000 0000,, # ero ABOMYHOE mNpeJCTABIE-

HHe COAEPXKHT BCero oamy emmumny. “Yrofm moayunrTs HamMeRBIIee

O

|

QS




fnasa 3. MNMpeacraenexwe wHpopMaumn

YHCIO0, YIOBJESTBODAKIIES YCJIOBHIO 3AIaYH, OCTABIIHECH IUECTL ean-
HMIL CHAEAVeT PASMECTHTE B CAMLIX MIaamux paapagax. IMoayumm
1 0000 0011 1111, = 103F,;3. Yrolm noayunTe HanGoabmIee uHC-
J0, YIOBRNEeTRODAKINEe YCAOBHK 3aTAYH, OCTABIOHECH INecTbs exH-
HHMI CAeAVeT DAIMECTHT: B CAMBIX crapmux paspagax. [Monyunm
1111 1110 0000 0000, = FE0O,;.

A CKDNbKD BCErD TAKWMX YEThLIPEXIHAYHLIX WECTHAOUATEPWUYHEX Yucen,
[BOWYHAR 3aNUCH KOTOPbLIX COABPXWT POBHO 7 eguHuu?

CAMOE TJIABHOE

Ons nepesofa UeAoro AeCATHYHOTO WHCAA B CHCTEMY CHHCAEHHSA
C OCHOBAHWEM § CJHeIVeT:

1) nocaenoBaTeIbHO BHINOAHATHL AeNEHHEe AAHHOTO HHCAA H MOay4a-
eMEIX [EeJEIX HACTHBEIX HA OCHOBAHHEe HOBOH CHCTEMBI CHHCIEHHA
A0 Tex Mop, NOKA He NOJVIHTCA YACTHOE, PABHOE HYMIIO;

2) nonyueHHble OCTATKH, ABAAKIHecs OHppaMB uYMcaa B HoBoOf
cHCTEMe CuHCIeHHs, NPHBECTH B COOTBEeTCTBHEe AnNGABHTY HOBOI
CHCTEMALI CHHCIEHHHAS

3) cocraBuTs YMCAO B HOBOH CHCTEMe CYHMCTEHMSH, 3ANHCHIBAA ero,
HAYHMHAS € NOCNEAHEro OCTATKA.

B KOMOBIOTEPHBIX HAYKAX HPOKO HCOOALAYIOTCHA ABOHMHAM,
BOCHMEPHYHAA H [IECTHAAUATEPHYHAA CHCTeMbl cuHciesns, Gaarogapsa
YeMY HX HAILIBAIOT +KOMOBIOTEpHBIMH». Memiy OCHOBAHHMAMH 3THX
CHCTEM CYINEeCTEVeT OMeBMIHAA cBass: 16 = 24, 8§ = 2%,

Ecan ocHOBAHME CHCTEMBl CYHCJeHHA § KPATHO CTeNeHH XBOM-
kn (¢ =2"), ro moboe YMCaO0 B 9TOH CHCTEMEe CUHCICHHA MOMHO
«BEICTpO» NepeBecTH B ABOHYHYD CHCTEMY CYHCIEHWS, BBRIITHCAB
nocieAoBaTebHO ABOHYHBIE KOAM Kamaoit mus wudp, obpasymommux
HCXOAHOE 9HCAD, BaMeHa BOCEMEPHYHHX UH(P ABOMYHEIME TPOIi-
KaMu (TpHAZAMH) H IDECTHAAMATEPHYHBIX UHOP ABOHYHEIMH YeT-
pépKaMi (TeTpagaMi) NO3BOJAHAET ocylecTBaaTh OuicTpuilt nepesojg
MeXJY ITHMH CHCTEMAMH CYHCAeHHA, He npuberas Kk apudMerntde-
CHHM ONepANHAM.

Bonpocel ¥ 3apaHuf

1. lMepeseauTe neasle YHCAA B3 ASCATHYHON CHCTEME! CYHCJAEHHA B

OBOMYHYIO CHCTEMY CUNCHIEHHH:
1) 1025; 2) 512; 3) 600.




Nepeeon yucen w3 OAHOW CUCTEMBI B APYryiO

10.

11.

12,

. Hepeseaure nenoe uncno 1147 ma gecaruymoil cHCTEMBI cYHCIe-

HHA B CHCTEMbI CHHCICHHA:
1) nATEpHYHEYD;

2) BOCEMEDHYRYIO;

3) mecTHANIATEPHYHYIO.

. Mepepegure ABOMYHEIE YHCJA B BOCBMEDHYHYI0 CHCTEMY CHMCTe-

HHHA!
1) 1010001001011;
2) 1010,00100101.

- ﬂap&mnwre ABOHYHLIE YHCAA B [MECTHAAIATEPHUHYHD CHCTeMY

CUHCIeHHA:
1) 1010001001011;
2) 1010,00100101.

. Mepeseamre uMcaa B ABOHYHYIO CHOTEMY CUHCIEHHA:

1) 2664 2) 266,

. [lepeseguTe YHCAA M3 BOCBMEPHYHOH CHCTeME CYHCISHHA B

LIECTHAXIATE PHYHYIO:
1) 12754; 2) 15165.

. llepesepure uMcna M3 wmecTHAZUATEDHUHON CHCOTEME CYHCISHHA

B BOCEMEDHYHYIO:
1) 1AE2; 2) 1CiC.

. CpasEnTE YHCHA:

1) 125,, u 111100010101y;
2) 757 1 1110010101,
3] A23“ H 1232!-

. Cronexo ®a3 upcen €, sanMcaHEHBEIX B ABOHYHOH cHCTEME C49H-

CleHHs, YyAoRNeTBOpAeT HepapeHcTRY 2215 < C < 95,,?7 Kaxue
ynrcaa?

1) 10010100,; 2) 10010110, 3) 10010011,; 4) 10001100,.
CronbKO 3HAYAINMX HyJ el B geomvHoil sanmcm:

1) socsmepuuHoro umcaa 2501;

2) mecTHaguaTepHuHoro uneaa 12A7

Cpeam ueTHIpEX3HAYHEIX BOCABMEDHMYHBIX YHCeN, [ABOMYHAR
SANTHCHL KOTOPHIX COJAEDMMT DOoBHO 5 efwHun, HaliguTe:

1) napMenRBIIee YHCIO;

2) nanbonbmee 4HCAO.

Cpegn  TPEXZIHAYHEIN [UECTHANNATEPHYHBIX WHCEN, ABOWYHASH
BANTHCE KOTOPBIN CONEpHT popHO T Hynell, mafigare:;

1) HapMeHbINEe YHCTO;

2) nanfonbies YHCNO,

v

&
&

119




Inasa 3. lNpeacraenenne mHdopmaumm

o 13. Bee 5-6Gyxsennnie caosa, cocrasnenHsie ma OGyxs O, II, P, T,
sanmcansl B AMDABMTHOM NOPAZKE H OpoHyMeposalni. Bor
HAYAND CIOHCKA:
1. OO00DO0
2. 000011
4. 0000P
4. 0000T
5. 000ITO

Kakue cinoepa HaxogaTca B 2roM cnucke ma 531-m u TBT-m me-
crax?

O 14, ¥Yraxure uepes sanaTylo B NOPHLKEe BOZPACTAHMA BCE OCHOBA-
HHA CHCTEM CYHCIEHHS, B KOTOPHX SANNCH JECATHYHOrO 4HCAa
82 oxamumsaerca Ha 5.

§ 12
ApudpmeTnyeckme onepauunm
B NMNO3WMLIMOHHLIX CHCTEMAX CHYMCNEeHus

ApudMeTHUECKHE ONEPAIMHA B IOIHIMOHHLIX CHCTEMAX CYHCIEHHSA
C OCHOBAHHEM  BLIMONMHMIOTCH OO0 NPABHAAM, AHANOIHYHBIM nopas#H-
JaM, Aeicﬂ:.rnm B IecATHYHOH CHCTEMEe CUHCJHeHHSHA,

B mauansuoii muone ana ofyuemms Jereil cuéry mcmoasaywor tab-
JHIEI caoseHHA ¥ yMmHoMenudA. Ilogobusie Tabamime MoMHO cocTa-
BUTE Ans Jwboll mosmnmoHHOH CHCTEMBI CYHCIEHHS.

12.1. Cnoxenwe uucen
B CUCTEME CYMCNEHWR C OCHOBaAHWEM q

PaccMoTpraTe mpHMephl TAOIHLD CACHEHHA B TpomuHo#l (Taba. 3.2),
BockMepuuHOl (Tabn. 3.4) m mectEaanarepuuHol (rabn. 3.3) cHere-
MAX CYHCISHHS.




ApupmMmeTUHECKWE Onepaunm

Tabnuua 3.2

CnoxeHue B TPOMYHOR cuCTEMEe CYMCNEHMA

10
11

10

TaGnuua 3.3

ChnomxeHne B WECTHAOAUATEPWYHOR CWMCTEME CYMCNEHMA

AEE BB EBEEEREREIEE
mMIMIIERISISIN|E|BEIR|2 (48|88
alR|RIMIEIS Q322|522 (5|28
GG R G EIE G R BB B EIE EIE
glR(olAa/Ra g nslelelelely olalg
MR EEEEEE R B EEEE
- el I 0 R Rl B =B A A B A L
wiojofglajojaimimnigiziala|x(als]s
g =|e|a|<imiolalmin|ois|aias]a]e
- e el e el el a5 I el B 2 R EAEA A
e (@ (0|0 > 4 (M OAR kS o]n -
v v lol=lolo|lqmoQ @& x|« ®
LR Bl el B Rl L R BN S -0 R R A
Aeelvlolol~lo agaloan|E|xe|l-
m|=|N|®w B o~ 0 e @O QM
elol~w|a|o|lv v e~ o|lo|ld oo o]
+|o|lma|lev v o r o e <ol m




fmasa 3. MNpeacraenenwe wHdopmMaymm

Tabnuua 3.4
CnoxeHue B8 HﬂEhMEpHHHﬂ-ﬁ CACTEmMme CHHCNEeEHWMA
+ 0|19 84080 ¢4 & 7
0 | o| 1] 2|8 «|s]6]7
1 | 1| 2| 8| 4| 5] 6 10
2 | 2| 8|« |56 7100
3 a 4 5] ] T 10 11 12
4 4 b 6 T 10 11 12 13
5 | 5| 6| 7 |10 |1 [12 [158 |14
¢ | 6| 7 |10 [11 [12 [18 |14 |15
v i T 10 11 12 13 14 15 16

Yrofsl B CHOTEME CUHCAEHHA ¢ OCHOBAHMEM ¢ NOJVHHTH cyMMy S
oByx umcen A m B, HAZOo npocyMMHpoBaATE ofipasywinHe HX OHGODPL
no paspafam [ cOpABA HANEBO:

» ecim @, + b < q, T0 8, = a; + b, crapmuit (i + 1)-it paapan me ma-

MEHAETCH;

« ecam a; + b, 2q, T0 8, =a;+ b, — q, crapmmit (i + 1)-# paspan yse-

12.

oudp no paspanaM { cupaBa HANEBO:

JuupeaeTca HA 1.

IIpumeps:
+1002023 +12345.
10102, 2443,
111011, 150104
2. Buluntanne umcen

FE12A09,

23528,

10047D1,

B CMCTemMe CYWMCNeHWA C OCHOBaHWweMm q

Yrobul B CHCTEME CHHCAEHHA ¢ OCHOBAHHEM ¢ NOJYYHTH DASHOCTH
R apyx uwmcen A u B, Haf0 BRMHCAHTE PasHOCTH O0pPA3YHIINX HX

«ecam a; 2 b, , To r;=a,— b, crapumii (i + 1)-ii paspas me mame-

HAETCH;

« ecna @, < b, , To r,=a,— b, + q, crapmmit (i + 1)-# paspan yMeHn-
maerca #Ha 1 (Beinoauserca saém B crapmeM paspsae).




ApndmeTnueckme onepaumn

Ipumeprr:
100110, 17345, _FE12A9,
~,10101, T 2443, 23528
20002, 14702, FBDDB8 1,

12.3. YMmHOXeHWe yucen
B CUCTEME CUYMCNEeHWs C OCHOBaHWem g

Pacemorpute npeEMepsl Tabamn  yMHOMKeEHEHS B TPOHYHOM
(ra6a. 3.5), socemepmusocit (raGn. 3.6) ® mecrEAzUATEepPHYHON
(raba. 3.7) cHcTeMaxX CUYHCAEHHSH.

Ta6nuua 3.5
YmuonmeHwe B TPOMUHOW cUCTEME CYMCNEHWR
Y (1] 1 2
0 0 0 L]
1 0 1 2
2 1] 2 11
Tafinuua 3.6
YMHOMEHME B BOCBMEDPHMMHOR CUCTEME CUYMCNEHWA
% 0 1 2 3 5
(1] 0 L] 0 0 0 0
1 0 1 2 3
2 0 2 4 6 10 | 12 | 14 | 18
3 0 3 Lil 11 14 17 22 | 25
4 0 4 10 14 | 20 | 24 | 30 | 34
5 0 5 12 | 17 | 24 | 31 | 36 | 43
L] 0 Li] 14 22 | 30 | 36 | 44 | b2
7 0 T 16 25 34 43 52 61




fasa 3. Npegcrasnenne MHbopmaummn

TaGnuua 3.7
YsmHOREBHWE B wa‘cmmuﬂmp“‘iﬂﬂﬁ CHMCTEME CYMCNneHnA
xoj1| 2| 8| 4| 5| 6|7|8|9]|A C|D|E|F
olo/o/of[o[of/oflo[ofo]lo|[o[/olo]ofo0]o0
1lof1|2|3|4|5|6|7[8]0]a c|p|E
2(0/2/4/6|8[Aalc|E|10[12]14]16]18]1a]1c|1E
slo/a 6| 9|c|Fli12|15]18) 1B 1E| 21| 24] 27|24 2D
4lo/4 8| cl10/14]/18 1c|[20 24|28 2c| 30| 34| 38| 3C
$/0| 5| A| F|14| 19| 1E| 23| 28| 2D| 32| 37| 3C| 41| 46 | 4B
6 0 6 C 12|18 1E| 24 2a 30| 36| 3C| 42| 48| 4E| 54 |5A
7 0 7| E | 15|1C| 23 2A| 31 38| 3F| 46| 4D| 54 | 5B| 62| 69
8 0 8 10 18 20 28|30|38 40|48 50 58 60|68| 70 78
90/ 9|12 | 1B| 24 2D| 36 | 3F | 48| 51 |5A| 63 | 6C| 76| TE | 87
A0/ A 14 1E 28 32| 38C| 46 50 5A| 64 6E 78 82| 8C| 96
B 0 B 16| 21|2C|37 42 4D 58 63 6E| 79| 84 BF | 9A| A5
C o0 C 18 24 80|3c|48|54 60/ 6C| 78 84 90 9C| AB| B4
D 0 D 1A 27 34 41 4E 5B 68| 75 82 8F OC A9 B6 C3
E 0 E| 1C 2A 38|46 54|62 70| 7E| 8C|9A | A8| B6 | Ca| D2
F|0 F|1E 2D 3C| 4B 5A| 69|78 87 96 A5 B4 C3 D2| E1

PaccMoTpiM AArOPHTM YMHOMKEHHS MHOTO3HAYHOrO YHCAA HA
OAHOBHAYHOE,

Yrofel B CHCTEME CYHCIEHHA ¢ OCHOBAHHWEM ¢ NOJYYHTH NPOHS-
pejenne M MHOrosHauHOro uWHciaa A M OJHOZHAYMHOrO wMcaa b, HAmO
BRIYHCIANTL NpoMasefenns b u undp, obpasyomux uncao A no pas-
pAfaM | COpaBa HAJEBO:

«ecam a-b<gq, To m=a;-b, crapmmft (i + 1)-ft paspan ue

H3MEeHHETCH;

«ecna a;"bzg, To my=a;'b mod ¢, crapmmit (i + 1)-it paa-

paa ysennumsaerca Ha @, - b div g (rge div — omepamnsa umeno-

YHCACHHOID Ae/IeHMA).




ApudmeTHyecKkue onepauum

NMpumepsi:

1 1 128 6751
xﬂﬂﬂa xﬂiﬂﬂ XADEEI“
—f — 58 %
1111, 1476, 61A2B,

YMuoMEeRHe MHOTOZHAYHOID YHCAA HA MHOTOSHAYHOE YHCIAO BEI-
nonEserca croafuxom. [Ipm sToM ABA MHOMKHTENS PACHOTATAIOTCH
OAMH TOA APYruM Tak, 9rofnl paspagsl WHCes COBHARAMH (HAXOMM-
AWehL B OgHOM cToabme).

Ecanm oamu ma MmuEomBTenel naw ofa MHOMHTENA OKAHYHBAKT-
CcH HYISAMH, TO YHCAA JANHCKIBAIOTCA Tak, uwrobel B ogmom cronbue
OKA3AJHCH MX CAMBIe MJAAIIHE PAIPAAL ¢ NHDpaMH, OTAHYHRIMHE OT
HynA. Hyam mepeHocATCA B HTOrOBOE NPOH3BEJEHHE, A B MOJE FAMHCH
NOSTANHEIX NPONIBEJeHH He IAHOCATCA.

Moaranasie (pPAZpATALIE) MPOMABEIEHAN CHJAANLBAKTCH [0 PA3DH-
gaM ¥ TOA 9epToil JANHCHIBAETCA Pe3YJILTAT.

Ipumepst: |Eﬁ

2020, 2460,
210, = 18
L 202 L1476,
1111, 246,
1201200, 41560,

12.4. Oenenne uucen
B CcuCTeme cYMCneHWwa C ocHOBaHwem q

Jenenne Henb3A CBECTH K NOPASPAAHBIM omepammsaM Hag mwudpa-
MH, COCTABIAKNIIAMH YHCIO.

Jenenne umces B CHCTEME CYMCASHHA C NPOM3BOJILHLIM OCHOBAHM-
eM ¢ BRINOJAHAESTCHA TAK e, KAK ¥ B JECATHYHON CHCTEME CHHCASHMA.

Tpumep: 2|
2640,(17,

3T 140,
T

-




fmaea 3. Npepcragnedune mHdopmaumm

12.5. NsowvHan apuwdmeTHka

ApudmMeTHKa JBOMYHON CHCTEMEl CYHCIEHHA OCHOBHIBAETCH
HA HCNONBIOBAHHH CAeIVIOIIHX TABAKD, CAOMEHHSHA, BRIYHTAHHA M
VYMHOHEHHA:

+]0]1 -|l0l1 10 |1
B | -
00 1 00|11 001
| e
11|10 1 i]lo Bl 11

PMHDTPKH HECKOJABKO OPOCTHRIX, HO O04YeHbh BAMHLIX IIDHMepOB
Ha CAO0MEHH? B BRIYHTAHHE B JBOMYHON cHCTEMe CUHCJIeHHWAH.

1
1 0111
111111 01111 01
+1111112 10000, 101010,
1 1 B 111
1000000, 1111 100011,
Ilpumep 1. Hafiném xoaW4YECTBO eIMHWMII B ABOMYHONR 3ammM-

CH YHCIE, HABIAKIIErocd pesyianTATOM JecATHYHONO BLIDAMEHNS
4000 . 42016 4 02018 _ gB00 4 g

IpegcrapuM BCce ONepaHikl HMCXOAHOND BhIpAXKEeHHA B BHIe CTe-
neHel aBoiKH:

42018 — (2 2}2‘.}!5 - {zﬂjﬁmi = 92,2016 — zm_

6=4+2=224+21,

Hexonnoe BHIDAMEHHEe NPHMET BHA:
24000 | 420168 4 9I0IR _ Q800 4 g — D4000 4 04032 4 92018 _ 01800 4 93 4 o9l

Iepenumem BrIpaxeHe B Nopajgke VOLRBAHHA cTeneHed:
24032 4 24000 . 23018 _ 91800 4. OF 4 91,

Hna paboTsl ¢ gecCATHYHBLIMM 4YHCcAaMB BRga 2" NoJgesHo HMeTh B
BHAY CAEIYVIOOIHNE 3aAKOHOMEDHOCTH B MX JBOMYMHON BAMHCH:

21 =10=1+1;

2% =100 =11 + 1;

2% = 1000 = 111 + 1;

24 = 10000 = 1111 + 1 ® . .




ApuipmeTnyeckue onepayvn

B ofmem Buac:
2" =10...0=1...1+1.
n

n
Jas BaTYpanbHLIX N H M TAKUX, 9TO 1 > M, NOoJydaem:
2"+ 2" =10...0+10...0=10...010...0,
— — — L — ————

n m n=-m-1 m

2"-2"=1...1+1-(L...1+])=1...1-1...1=]...10...0.
n m n m A=m m

ITH COOTHOMEHHA MOJBOJAT HAM MOACTHTATE KONMHYECTBO &NMHNIL
B HAMEM BLIDAMEHHM, He npuberad K ero BeYHCIESHHIO.

JleficrauTensio, ABOMYHME NpeAcTaBiaenmns uwmncen 24032 5 24000
BHECYT B [BOMYHOE NPEeiCTABICHHE CYMMLI 00 ofHol eamHnne. Paa-
Hocre 29018 _ 21800 » npomumoil sanmcm npeacrasaser coboit uenouxy
n3 218 eannun u caeaywmmux 3a aumu 1800 myneit. Cnaraemsie 22
u 2! paor emé 2 egHEMIL.

Hroro: 1+1+218+1+1=222

Hpumep 2. Haiigém wxoamuwectso undp B BochkMepHuHON zann-
CH YHCIA, ABIAKINEroca pPeayjibTATOM AECATHYHOIO BHEIPAXKeHHA
2390 - 9308 . QRN 4. oW,
JBouuHOe NOpeACTABJEHHME HCXOAHONO YHCAA HMeeT B
1111&;_.9. Beero B oroit sammcn 300 asomunmx cumeonos. Ilpu
208

OepeBofe ABOMYMHOID HMCJAA B BOCBMEPHYHYIO CHCTEMY CUMCISHHN
KAMAA TPHALA HCXONHONO YHCAA 3JAMEHAETCHA BOCHMepHYHOH mudpoil.
CaepoBaTeslbHO, BOCEMEPHYHOS NPEACTABIEHHE MCXONHOTO YHCIA
cocront #a 100 wudp.

CAMOE INABHOE

ApnmerdyeckHe ONepanNH B MOZHIIHOHHBIX CHCTEMAX CUHCIEHHH
€ OCHOBAHHEM § BBHINONHAIOTCA IO NPABHIAM, AHANOTHYMHLIM NPABH-
JaM, JefcTBYIOUNMM B ZecATHYHON cHeTeMe CUMCTCHM.

Ecnn neofxofuMo BEIMHCIMTE 3HAYEHHEe ApHMMETHUYECKOro BEIpA-
MEHHA, ONepPAH[K KOTOPOrO NPEACTABICHE B PA3JHYHLX CHCTEMAX
CHMCIeHHHA, MOMHO:

1) Bce onepaEAB NpPeCTABHTE B NPHBEYHONR HAM AecCATHYHOMN

CHCTEME CYMCACHHA;

2) BEIMHCAHTD Pe3yibTAT BRIPAXKEHHS B JECATHYHONR cHCTeMe cume-

JJeHHA;

3) nepesecTu peaynsTaT B TpefyeMyld CHCTEMY CHMCIAGHMI.
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fmasa 3. MNpegcraenennwe uidopmaumm

Jaa paboThl ¢ JecATHUHBIME 4YHcaaMi BHaa 2" DOJEAHO HMETE B

BHAY CAEAYIOIIHE 3AKOHOMEPHOCTH B MX ABOMYHON 3ammcH:

2" =lﬂ.;.{l =l.:!|+l .

Jlns HATYPAABHEIX N1 B /M TAEHMX, 49TO A > M, NOAYYaeM:
2"+ 2™ =1n.;.n+m.:g=1u...um...n,

n-m-1 m

2~ 2" =Lt 1= (Ll 4 )= Ll - L1 =L 10,00

@ BDI‘IPDCHI M 3agaHuA

1.

3.

4.

Brinonaute aprpMeTHHecKHe ONEPAIHH HAL IBOHYHLIMM 4HC-
JIAMI

1) 10010011 + 101101;

2) 110010,11 + 110110,11;

3) 110101110 - 10111111;

4) 111110 - 100010;

5) 11111100101 : 101011.

IOna Toro wurobum vleAHThCA B NOPABMILHOCTH NOAYHEHHBIX
peaynbTATOB, HAHAHTE JeCATHYHLIE DHBHBANEHTH ONEPAHJOB M
peaynbTaTa.

. Kakoe umeno caeayer 38 KamibiM M3 AAHHBIX:

1) 223,; 2) 6775 3) 2222, 4) 1001,7

Orser anta rangtoro gucaa gailTe B yKasaHHON ® gecaTHaHON
CHCTEMAX CYHCIeHHSA.

Kaxoe yncno npegiuecTByer HAMIOMY H3 JAHHBEIX:

1) 2225 2) 1000, 3) 233, 4) 1001,?

Oreer ana kaxgore wHceaa gafite B yxasaHHOfl B gecaTHuHOM
CHCTEMAX CYMHCACHHS,

CymMmy BOCBMepHuHLIX umcen 17 + 1700 + 170000 + 17000000 +
+ 1700000000 nepesenu B MEeCTHANIATEDHYHYIO CHCTEMY CUHC-
aeausa. Haiigpre 8 mecrnagnatepuynoll sanmcH 9mcaa, paBHOTO
atolt cymme, naTyio nudpy caesa.

BrypcauTe aHAYCHHE BEIDAeHAH

1) (1111101, + AF,;) : 36;

2) 1255 + 11101, - A2, — 1417,




Mpeacraenenwe YMcen B8 KOMNbIOTEpPE

6. Haligure cpegnee apu)MeTHHecKoe CHeAVIOMMAX YHCEN:
1) 100101104, 1100100, u 110010,;
2) 2264, 64,5 u 624

7. B npuMepax HA CAOMKEHHE BOCCTAHOBHTE HeHABeCTHhIE HHQDLI,
ofoaHAYeHHLIe IHAKOM BOMpOCA, ONPEJENIMB BHAYATE, B Kaxof
CHCTEME CHHCAeHHA HTH YWHCNA JAMHCAHBIL.

1) 2721 2) 57565 3) 21702

*1287 *2837 +t91212
7208 71674 227021

B. llannt 4 Denslx 4HCIA, SANHCAHHLIe B JABOMYHON CHCTEMe CUHC-
JeHHA}

11000000, 11000011, 11011001, 11011111.
CKoAsKO cpefn HEX umcesn, Gomsmmx, wem AB.g + 2557
9. CKOMLKO eAMHHD B ABOMYHON sanuew umena 42014 4 22016 _ g9
#10. CRonpKo eQMHHAL B ABOHYHON SANHCH wHCIA
BA024 _ 41806 4 21024 _ 1257
11. Cronbsxo nudp B BochMepuunoft sanmen wmena 21024 4 210269

12, Kaxan nepsas nudpa B MecTHAAUATEPHYHON 3anMcd YHCaa
zll'ﬂl_'_zllﬂﬁ?

QOQQ

§ 13
MpeacrasneHve YUCen B KOMMNbloTEpe

CaMipiM OepBRIM BHAOM [AaHHLIX, ¢ KOTODBIMH HAYAAH paboTaTk
KOMOBKOTEPHL, OblIH umcna. IBM nepeoro moroJeHHA MOLAH OpoMa-
BOAMTE TOJBKO MATEMATHYECKHE DACYETH! (BRIYHCARHHA).

Mz mypca mEGODMATHEKH OCHOBHOH INKONB Bkl NOMHHTE®, YTO
KOMIbIOTEPHl paboTalT ¢ WeAbIMH W BellecTBeHHbIMM uwncaamu, HMx
npejicTABNEHHe B NAMATH OCYILECTBAMETCA PASHBIMHM cnocobamm.

13.1. MNpeacrasneHve UenbIXx YMCeEn

Bo MHOrHX sajagax, pellaeMbIX Ha KoMmnoeiorTepe, ofpabartnisa-
IOTCA NeaoYncaeHHble AaHHBe. [Ipesmae BCcero, aTo JAAA4H AKOHO-
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'nasa 3. Npeacraanenmne nHdopmaumm

MHYECKOr0 XapakTepa, NPH pPeINIeHWH KOTOPHBX AAHHBIMH CJHVIKAT
KONHYEeCTBA akuuH, COTPYAHHKOB, AeTajel, TPAHCNOPTHHIX CPeACTB
1 ap. leaste ynena ucnoab3ywTes ans obOSHAMEHMS XATH H Bpe-
MeHH, I HYMEePAIHH pPasIHYHEX O0BeKTOB: 2JeMeHTOR MACCHBOR,
sanuced B Dasax JAHHLIX, MAIIHHEHREX aapecos u T.4. [lo ceoeil
npHpofe MHOMECTBO HOedblX YHCe] JHCKDETHO, T. K. COCTOMT Ha
OTAeJbLHBIX 3JeMEeHTOH.

H xora moboe nenoe YHCA0 MOSKHO PACCMATPHBATL KaK BellecT-
BEHHOE, HO ¢ HyNesoil ApobHON 49acThiO, NPeAVCMOTPEHBL! CHEUNATEHLIE
cnocofbl NpejCTABTEHNA OelRIX 9Hceld. Jro obecneynsaeT: adperTHE-
HOE DACXOJOBAHHE NMAMATH, NOBLIIIEeHHe OblcTpojelicTEHA, NOBLILIEHHE
TOYHOCTH BRIYHCAeHHA 3a cuér BBeAeHHA ONEpaAllMH AeJeHHA HALENO
C OCTATHOM.

Jiia HOMNBIOTEPHOTO NPEACTABNEHHA UEALX HHCE] HCOOAb3yeT-
CA HECKONBKO PASIHYHBIX cnoco0oB, OTIHYAWIIHXCH APYT OT APVTA
KOJIHYeCTROM paspanos (mon mensle umcna ofikiuHo orsoanTes 8,
16, 32 uam 64 paspaja) W HATMYHEM HJIH OTCYTCTEHEM 3HAKOBOTO
paspsafs.

Beaanakonoe NpelcTABIEHHE MOYKHO HCNOALIOBATL TOABKO A
HEOTPHIATENBHBIX LEALIX YHCel.

Jna noayueHHsi KOMIBIOTEPHOIO NpeACTABAEHHA GE33HAKOBOrO Ie-
JIOTO YHCAA B n-paspAnHO Aveilke DAMATH JOCTATOYHO NEPEBECTH ero
B ABOMYHYK CHCTEMY CHHCAEHHA H, UIPH HeoOXOAHMOCTH, AONOJIHHTH
NOJYYEHHLIHA PeayibLTAT CHeBA HYAAMH A0 n-PA3pafios.

Hanpumep, gecarwunnie umena 130 m 39 B BOCHEMMDAIDATHOM
npeicTapneEEH OVIVT HMeTE BHA:

1/0/0/o 0fol1]0 oloj1]ojof1]1]1

IToHATHO, 4TO CYINECTEYIOT OrPAHMYEHHS HA YHCIA, KOTODLIE MO-
ryT GbiTh 3ANMCAHLI B N-PASPAAHYI0 AYelRy naMaTH. MakcumansHoe
JHAYEHHE IENOr0 HeOTPHUATeNLHOrN) HHCIA NOCTHTAETCA B CJay4ae,
KOTga BO BCEX Daspanax aveiikn xpanaTcea egnHunkl. llia n-paspsan-
HOrO npeactTasaesns oHo Oyger paspo 2" - 1. MumnuMmMansHOe 4HCHO
COOTBETCTEYET /1 HYJAM, XPAHAIIHMCHA B N PAIPANAX NAMATH, H paB-
HO Hya©. [lanee npHBejeHbl SWANASOHL sHadeHuil Aas GessHAKOBRIX
UeaBlX M-PASPAAHBIX YHCEI:




MpeacraBnexHme YMCen B KoMMnbioTepe

KoawuecTno | (e —
’ (0 255) i
16 [0; 65 535]
32 [0; 4 294 967 285]
64 [0; 1B 446 744 073 709 551 615]

[lpn 3HAKOBOM NpPEACTABJEHHH [EJLIX WHCE] CTApWHE paspajg
fAueiikl orBomETCcA noj sHak (0 — AnA monoMKMTENBHEIX, 1 — AasA
OTPHIATENLHBIX YHCEN), 4 OCTANLHBIE PA3PAAN — N0 UHQPL YHCIA.

MNpeacrasneHKe 4Wcna B NPUBLIMHOR AnA 4enosexka GopMe «3HaK—Be-
NW4SKHA#, NPW KOTOPOR CTAPWWA paapRn A4edkd OTBOOAMTCA Non 3Hak,
8 OCTanbHbie PaspRib — NoAd uadpbl YWCNa, HAILIBAETCR NPAMBIM
KOQ0mM.

Hanpumep, npamMbie Koas umncen 48 u —52 ana BockMBpaspsaaHoll
AYefiKH paBHBLI:

olol1]1lo ol1]1fo|1]o]o0

0 00 1

MusEHMATEHOE OTPHOATEALHOES WHCAO, KOTOpDOE MOMIHO 3alHCaTh B
3HAKOBOM NPEACTABJAEHMM B n paspajax, passo 2"'. MaxcmmamsHOe
NOJOMHUTENLHOE YHCAO0, KOTOPOe MOMHO JANNCATH B SHAKOBOM Npea-
CTABNEHWH B N m-mﬂo 3""‘—1. Hmn'pnm'u“mm-
Hbl JHAYEHH ANA 3HAKOBRIX NpeACTARNEHHN eNLIX YHcen B Adellkax
¢ pPAANHYHON pAaspAIHOCTBIO:

KoanuecTso | P ———
B [-128; 127T]
16 [-32 768; 32 T67)
a2 [-2 147 483 648; 2 147 483 647]
64 [-9 223 372 036 B54 775 BOB;
0 223 372 036 854 775 BOT]




masa 3. MNpeacrasnenne wHdopmaunm

B maremarike MHOXECTBO UBNbIX 4YWCen BECKOHEYHO.
Komneiotep paGoTaeT C OrpaHuYeHHBIM MHOXECTBOM LENkX YUCen.

[IpaMoli Kox NONOMKHTENLHOO YHCAS OTAMMAETCA OT NPAMOTNO

KOAA DABHOrO no abtomoTHOH BeIMYNHE OTPHIATENRHOTO YHCIA TOML-
KO COfAepHHMLIM IHAKOBOTO PAIPANA.

B npamom koge umcaa MOMHO XPAHHTH, HO BHIIOJAHEHHEe apid-

MeTHYECKHX ONEpAlMil HAJ YHCAAMM B OPAMOM KoAe SaTpVIHeHD —
oHo Tpefyer Gosee cA0MKHON APXHTEKTYPh UEHTPATLHOTD NPOECCOPE,
s YMEeINeros BLINOIHATE HEe TOABKD CAOMHEeHHEe, HO W BhHIYTHTAHHEe,
A TakMe «JHAWMEros ocolelil anropuTM ofpaloTHKHE He HMeIONero
+BECA* JHAKOBOI'O paspaAfa. DTHX TpYAHOCTeH nospoaser HabeMmarts
HCOOMB30OBAHHE JOMNONHHTEABHON KOIA.

Yrofbl NOHATE CYWHOCTE AONONHWTENLHOMD KOAE, PAcCMOTPWM pabo-
TY pPeBEpcUBHOre cH4ETYMKa, NOCNeNOBATENLHOCTL NOKA3aHWA KoToporo
MOXHO NPeACTaBMTE B BUAE 3AMKHYTOrD KONbUA W3 uYucen (pmec. 3.5).

.r"-H-J-
-

foor N, 498
(000 | | 499
{ + !

|99 | / 500
I'- Bﬂﬂ .'-___ /z 5‘)1..

"MH_H_____'_,,.--"
My
o ""-.\_\_‘-\-\-\-\_\__ _'_/

Puc. 3.5. Pepepeusnnil cuéTums

Mpw BOZpacTaHv NOKA3aHWA CHETYMKA A0 MEKCMMANLHOMD, HanpuMep
Ao 999, creqylwMMK ero COCTORMMAMKM AonxHeE Guite 1000, 1001, 1002
nT A Ho ane naolpaxedwn cTapwed eqvHULL B CYBTYMKE HE XBaTaer
pasapROa, nNpoucxoauT NEpEenonHeHwe paspAaHoR cetkk. MoatoMmy Mo
yeuaum 000, 001, 002 u T Aa.

MNpu yGeiBanwn noxkaszaHwid cyéTyuka nocne coctoswua 000 Gyayr
matw 999, 998, 997 wT 4. HO nocne AOCTUXEHWA HYNA NOChenosa-
TENLHOE BbLMWTAHWE BOMHWULI O0MKHO nasate -1, -2, -3 U T A,

Bynem paccmarpuears wwcna 999, 998, 997 xax xoas 4mcen -1, -2,
=3 ¥ NPOBEPUM HA WX NpUMEDE COOTHOLWEHWE: y + (=y) = O:

001 + 999 = 1000;

002 + 998 = 1000;

003 + 997 = 1000,




Mpepcrasnedwe Ynucen B KoMnsioTepe

C y4ETOM TOMD 4TO BOMHALA NepenconHeHus TEPRETCH, Mbl, CNOXWB
YWCNO W KOG NPOTMBONONOXHOMD EMy 4YWGna, nony4aem Honb!

Bot ewWwé Heckonsko NPUMEpOB:

5-2=5+[-2] =5+ 998 = 1003;

7-5=T7+[-8]=T7+ 895 =1002.

Lna ycTpaHeHua HeQOHOIHAYHOCTM B Konbue Gypem cuuTars Nonoew-
Hy cocToAHwiA (0-499) kogamK HYNR W NONOXWTENLHLIX YWMCEN, a8 ocTas-
wywcs nonoeudy (500-999) — xoOAMK OTPULETENBHBIX “WCEN,

Takum 06pasom, AONONHWTENBHBIA KOL NONOXWTENLHOND YWCNa COB-
nﬂ.n,aa'r{:muum.nw1 ﬂm}ﬂﬂmmﬂlhm o+ paBed gonon-
HEHWID arno BenMYvHEl 00 YWwCcna q". BOZHUKAIOWEND NpY NepanonHeHuA
paspAOoHoiA CceTkMd. 30eck § — OCHOBAHWE CWCTEMbB CHWCNBHWR, 7 —
YWCNO PA3SPRO0E B paspaoqHol ceTtke.

PaccMoTpHM ANTOPHTM TOJXYHeHMA JOTONHHTENLHON 7N-PA3DANHOND

KOJa OTPHUATEeNLHONO YHelal

1) mogyae uMecla OPeJCTABMTE TMPAMBIM KONOM B 7l ABOWYHLIX DPas-
pagax;

2) aHAYeHHA BCEX DASPHAJNOR HHBEPTHPOBATE (BCe HYJHN JAMEHHThH eIH-
HHIAMH, 8 EOUHHOL — HYJIAMH);

3) ¥ moAyHeHHOMY NPEACTABAEHHI0, DACCMATPHBAEMOMY KAK n-pas-
pPHOHOEe HEOTPHIATENLHOE ABOWMHOe YHCA0, NPHUOABATE eIHHHILY.

Mpumep 1. Haiiném 16-paspagasiii AoNONHETENBHLIT KOJ OTPH-
narensHoro uwueaa —2017,,.

Ipamoit kox [~2017, = 2017, 00000111 11100001,
Musepruposanne | 11111000 00011110,
MpuGasnenne eIAHEMIIE | c 1
T ——— | 11111000 00011111,

Henoassopanme JONOMHHETEILHONO KOAA MO3BONAST CEECTH ONEpa-
MUK BRYMHTAHHA YHCE K ONEPAIMHE MOPASPDANHONG CAOMEHHA KOIOB
STHX WHCEJ.

Mpumep 2. Kax uasectHo, 48 - 2017 = -1969.
BunonHuM 3Ty onepauwio 8 16-paspRiHbix MallWHHBIX KDOAxX, ‘
Ham notpebyiotes npamoi koa @icna 48 W OONONHWTENBHLIA KOA

yucna -2017,

Mpamoi kog ymcna 48 00000000 00110000,
Rononwurenskei ko wucna ~2017 | 11111000 00011111,
MopaspROHoe CNOXEHWE KOLOB | 11111000 01001111,




Maea 3. MNpeacraanenuwe wHdopmayum

PaccMOTpUM NONyYeHHbIR Pe3ynsTar. 370 OTPUUETENLHOE YMCNO
(06 aTOM roBOPWUT 1 B 3HAKOBOM paspaae), NPeACTABNeHHOEe B AONon-
HUTENLHOM kofe. MNepedném x NPAMOMY KOOY MOOYNA COOTBETCTRYIOWEND
“HMCHa, NO KOTOPOMY CMOMEM BOCCTAHOBWTE OBCATWYHOE NpeacTaBneHue
pesynsTata,

MpAMORA xOg, MOXHO NOMYYTE M3 OONONHWTENEHOMD KOOA, BCNW npu-
MEHUTL K HEMY ONEPaUMIo WHBEPTMPOBEHWA W NPMBaENTL emMHMLY,

WHBepTHpOBaHWe 00000111 10110000,
MpuGasneHne enuHULL ¥ 1
MpAMoR koo MOOYNA pesynsTaTta 00000111 10110001,

Monyyaem: —11110110001, = - 1969,

e 13.2. MNpeacrasnenne BeLLECTBEHHLIX YUCen

(2

B maremMaruie MHOMECTBO BEUIECTBEHHLIX YHCEN HENPePLIBHO,
DecKOHEYHO W HE OrpaHuYeHo.

MNonpobyite oBoCHOBaTL 3TO YTBEPKASHWE.

BemecTBeHHBIE YHCAR BANHCEIBAIOTCS B SCTECTBEHHON WM B 9K-
CHOHEHIIHANLHOH dopMe.

B :xuaEm Mu "ame nonasayeMcs ecrecrsemmoft dopmoili sanm-
CH UHCeN, HpH KOTOpOil: YHCAO OPEICTABIAETCA NOCAeI0BATENh-
HOCTBIO JAECATHYHBIX OMdpP CO IHAKOM NIOC HAM MHHYC, 3HAK
MJIIDC MOMGET ONYCKAThCH, ANS pasfenenus uenofi m apobmoit wa-
crefi umMcna HenoAbayerca sanartas. Hanpumep: 12,34:; 0,0056:
-708,9.

B akCnoOHeHUWaNbHOR (OpMe BEeLeCTBeHHO® 4WCNO a8 NPeACTABNAETCA
Kk 8 =% m-g°, ra@ m — MaHTMCCa 4YWCNa, § — OCHOBaHWE CHCTeMbI
CHYUCNEHHMA, D — NOPAOOK 4YWCna.

Hanpusmep, anuay HekoToporo orpeska, pasaoro 47,8 oM, MoxHO
3AMHCATL TAK:
1) 478 - 107! em;
2) 47,8 - 10° em;
3) 4,78 - 10! cm;
4) 0,478 - 10° em;
5) 0,000478 - 10° cm,




Mpeacrasneune Yucen B KOMNsOTEpEe

Taxoe mHOrooGpasHe BAPHAHTOB 3AIHCH B JKCIOHEHIHATBHOR
tpopMe ONHOTO W TOTO e uHciaa He Brerma yaobmo. [lna oxmozmavwHO-
ro NpeACTABNEHHSA BellleCTBEHHEIX YHCE] B KOMILIOTEDE HCNOABIVETCA
HOPMATHIOBAHHAA QOpMA.

HOPMANM30BAHHAR 3ANKCb OTAMYHOMD OT HYNA BELECTBEHHOMD 4Yucnall —
370 3@NVchL BUOa 8 =% m - g°, rag P — UBN0E YWCNo (NONOXMTENLEHOE,
OTPWUATENEHOE WAW HOML), M — Apobb, UWENaRA YacTh KOTODOR COOEDKWT
OAHY 3HasalWyo (Henynesyo) umdpy, T.e. 1sm<g.

Ilpamepsl BOPMATHIALAN YHCE:
1) 31,415926 = 3,1415926 - 10!;
2) 1000 = 1,0 - 10%;
3) 0,123456789 = 1,23456789 - 10°1;
4) 0,00001074 = 1,075 - 105;
5) 1000,0001,; = 1,0000001, - 104';
6) AB,CDEF,; = A,BCDEF,; - 10};.
IuanasoH BeIIECTBEHHLIX YHCEN B [NAMATH KOMNOBIOTEDA OYeHbL
IIAPOK, HO, TEM He MeHee, orpaHmvedH. MHOMecTBO BeNECTBEHHLIX
YHCE, KOTOpBIE MOryT GbTh DPeJCTABISHK B KOMNBIOTEDE, KOHEYHO.
loscaaM T0 HA NPHMEpPEe KATLKYJIATOPA, KOTOPHIA NPOHIBOANT
BEIMHCJIEHHA B JecATH4YHON cHereme cumciaenus. [Ivers sto Gyaer
KAALKYJAATOD C OeCATbHI0 SHAKOMECTAMH HA AHCILIee:

* 6 aEAKOMECT OTBOAHTCA NOJ MAH- - — . ~
THeey (0fHO IHAKOMECTO OTBOINT- e : i
pe — nog omppel MAHTHCCK,

OAHO — MNOojA TOYKY, pPa3fensso-
HyD HRSyH ® ApoGMyD NACTH i‘ﬂ“ﬂ
MAHTHCCHL);

* DAHO JHAKOMECTO OTBOIWTCH NOQ . ! |
cuaMBOa «Es; ——

. TPH 3SHAKOMEeCTA OTBOOATCH IIOK ﬁaﬁﬁ,
nopaaor (0AHO — MNOA 3IHAK MNO- 1 3 % P
paca, a — nox wopss no | (L) (N S
pagKa). N i S s L W W T

) Craugapr [EEE 754.




fmasa 3. NpeacrasneHwe wHpopMmayum

¥ KanbKyJAATOPOB NepBas aHavamas nudpa, ¢ koropolt m Haum-
HAETCH MAHTHCCA, HaolpamaeTcA Hepes TOYKOIH.

Yueao 12,84 8 rakoM EKansKyIATOpe OYVAeT NPEACTABNEHO KAK
+1.234E+01.

Yueno 12,35 Gyaer npepcrasneno wax +1.235E+01,

Kax masectHo, memay uwucaamm 12,34 » 12,35 maxognres Gec-
KOHEYHOE MHOMEeCTBO BeNIecTEeHHLIX yHcen, Hanpumep: 12,341;
12,8412; 12,34123 u 1. a.

Kaxaoe ®m3 sTHX uMces B HAleM KaikKyasTope OyaeT npem-
craBnedo Kak +1.234E+01. [lna nocnesguux paspafos y Hac OPOCTO
He XpaTaeT 3HakoMecT! AHANOrHYHAA CHTYAIHA HMEeT MecTo M B
KOMOBKTEDHOM NPeiCTARNEHNH BEIIACTEEHHLIX UHOEN, HeIABMCHMO OT
TOro, AYeifKH KAKOH PA3PAMNHOCTH TAM HCHOALIOBAHLI.

Honyuaercs, 4T0 TOYHO Mbl MOMEM NPEACTABHTE B KOMIBIOTEDE
JHIOE HEKOTOPYH) KOHEYHYH) YACTh MHOMKECTBA BRUIECTBEHHLIX HHCEN,
A OCTANBHBLIE YHCAA — JHIOE NPHONHIKEHHO,

Taxum o6pasoM, MHOMECTBO BEINECTBEHHLIX WHCeJ, NpeAcTABIAe-
MBIX B KOMIOBIOTEDE, NHCKPETHO, KOHEUHO M OrpaHHuYeHo,

CAMOE INABHOE

B maremMaTHKe MHOMECTBO HETLIX YHCET AMCKDETHO, BECKOHEYHO
H He OrpAHHYeHo,

IlJIﬂ EOMOBRHOTEDHOTO NPDEACTABIAEHNA NeaklX YHCe ntmr.ayar*
Cf HECHKOJBKO PasiiMyYHbLIX coocofoB, oTAHYAMIOHXCA APYT OT ApPYra
KonudecTeoM paapafos (8, 16, 32 uam 64 paapsaga) B HATHYHeM
HJIH OTCYTCTBHEM 3HAKOBOro paspaga. B nwboMm caydae KOMOBIO-
TepHOE NpelCTABIeHHE LNEJdkIX YHCeN JHCKPeTHO, KOHEeYHO H orpa-
HUYEHO,

B maremaTHKe MHOMECTBO BENIECTBEHHLIX YHCE] HENpepLIBHO,
DecHOHEYHO H HE OTPAHHYEHO,

JnA  KOMNBIOTEDHOTO NPeACTABISHHS BeIIeCTBEHHBIX  YHCen
HCOOJB3YETCHA HOPMAIHAOBAHHAA SATIACH  BENIECTBEHHOTD YHCAA
a==x=m-+*g’, rage ¢ — OCHOBAHME CHCTEML! CYMCACHHS, p — menoe
YHCAO (NONOMHTENLHOS, OTPHIATENLHOS HAH HOAB), M — Apobs, He-
Jadg 4acTh KOTOPOH COAepMMT ofHy aHauamyo (senynesyio) wadpy,
.. 1l<m<gqg.

KoMmusoreproe npecTaBiAeHHE BellleCTBEHHBIX 4YHCeN AHCKDPETHO,
KOHEYHO H OTPaHHYEHO,




lMpeacraenexHne Yyucen B KoMnsioTEpe

Bonpocel v aagaHus @

1. llpeacTaskTe B BOCHMHpAIpRAHOM (OpMAaTE NPAMBIE KOAL JecH-
THYHBLIX YHCen:

1) 64; 2) 58; 3) 72; 4) -96.

2. Moxuo am umcaa 434 101010, 129,, u -52,, coxpauurs B
ogHobaitrosoM dopmare?

3. Kax onpejpenseTcs [IMANA30H NPEeJCTABIEHHS B KOMNBIOTEDE Ie-
awix wucen Gea smaxa? Co apaxom?

4. lloweMy MHOMECTBO LEABIX YHCEJ, NPeJCTABAMBIX B DAMATH
KOMIObIOTEPA, AHCKPETHO, KOHEYHO H OrpaHHYeH0?

5. IlpeacraseTe B  BOCKMHUpPA3PATHOM (QOpPMATE JONOJNHUTENLHLIE
KOALl ABOMYHLIN WHCEN:

1) +1010; 2) -1001; 3) -11; 4) -11011.
6. HaftanTme AecATHYHBIE SHEHBANEHTHEI YHCE], NPEACTABICHHLIX B
NPpAMOM KOAE:
1) 00000100; 2) 00001001; 3) 10000011; 4) 10000110.
*7. Hajtaure AecATHYHbBIE IKBHBAJICHTH YHCEN], NDPeACTABJICHHLIX B
JAOMONHHTEARHOM KOge:
1) 00000100; 2) 11111001.

8. [lna xpaHeHHs UeJ0r0 YHCJAA €O GHAKOM B KOMOBIOTEpPE He-
noassyverca asa Oafita. CoabKo eNHHHIL COOEPHHT BHYTDEHHEeE
npegcraraenne ypeaa —101, sanncassoro;

1) B npamom Koze;
2) B jononsuTenbHOM Koge?

9. Bumpcaure ¢ noMombio Kamskyaatopa (npriaosxenme Windows) A
B peskume «[IporpaMMuceTs caeayiolmue npHMephl:

1) 111011101, - 1101110110,;
2) 1101101001, - 11000100100,.
Kak Bl MomeTe ofBACHHTH NONVYeHHLIE DPe3VILTATHT?
10. Banmmure AecATHYHBEE YHCIA B HOPDMANH3IOBaHHONH Qopme:
1) 217,934; 2) 75321; 3) 10,0101; 4) 200450.
11. CpaBunTe CAEAVIOIIHE HHCIA:
1) 318,4785 - 10° 1 3,184785 - 10'1;
2) 218,4785- 10°% u 1847,85- 104,
12, BunoasauTe ONepammn CcaoMeHnn;
1) 0,897621 - 10* + 0,2379 - 10';
2) 0,251452 - 107" + 0,125111 - 102,
13. Yem orpanHumMBaeTCA AMANAMOH NPEACTABMMEIX B INAMATH KOM-
NLKNTEpa BeIeCTEEHHEBIX Yncen?

137
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14. IMouemy MHOMECTBO BeIECTBEHHKLIX YHCEN, NPeACTABHMEIX B
NAMATH KOMNBIOTEDA, IHCKPETHO, KOHEMHO H orpaHmdeHof?
*15. IMonmraiirecs caMmocroaTeasHo chOpMYAHPOBATE OCHOBHEIE

OPHHIHOE OpPejCTABIeHHA JAHHLIX B KOMILIOTEpe,

§ 14
KoaupoBaHuwe TeKCTOBOW MHIOpMauMm

KoMneoTepsl TPeTHErO DOKONEHHA «HAVYHIHCEs paboTATE C TeK-
cToBOil HHpOpManWed,

Texcropan HEQODMANHEA [0 CcBORH NpHpoONe INCKPETHA, T. K.
NpeicTABIHSTCS NOCASLOBATENALHOCTRIO OTASNbLHEIX CHMEBOMOR.

JlnA KOMOBIOTEDHOIO NPeACTABJEeHHA TeKcropol mMHGOPMAIHEH A0-
CTATOYHO:

1) onpeaennTs MHOMecTBO Beex cHMbBogoB (andasut), TpebyeMmuix
A7A OPEeACTABISHHA TeKCTOROH HHpOpMAINN;

2) BEICTPOHTE BCE CHMBOJILI HeHoJbayemoro andaspTa B HEKOTOPOR
NOCAEJOBATENRHOCTH (MIPHCBOHTE KARIOMY CHMBONY AAQABMTA
cBOil HOMep);

3) moayuMTE ANA KAMA0IO CHMBOJE M-pA3pANHBIN aBORUHBRIN Koj
(n £ 2"%), pepepegs HOMED ITON0 CHMEBEONA B ABOHYHYID CHCTEMY
CUHCIeHU.

B maMATH HOMNOBIOTEPA XPAHATCA COENHAILHLIE RONOBLIE Tabam-
Ohl, B KOTODHIX A KAMAOMD CHMBOJA VKASAH €ro NBOHYHLIN KOI.
Bee wogoseie TabAMIBI, HCNOMb3yVeMble B JO0bIX KOMIBIOTEDAX H JH0-
ObIX OMepAllHOHHBIX CHCTEMAX, MOAYHHAKTCA MeAAYHAPOAHBIM CTAH-
OAPTAM KOAHPOBAHHA CHMBOJIOB.

14.1. Koguposxka ASCIl w e& pacwmpenns

OcHOBOI AN KOMOBROTEDHBIX CTAHJAPTOR KOIHPOBAHHA CHMBO-
noe nocnysxun kog ASCII (American Standard Code for Information
Interchange) — amMepMKaHCKHI CTAHIADTHRIE KOO Ana obMeHa wH(pOD-
manueil, paspaboranasiii 8 1960-x rogax 8 CIIIA ® opameHaBmRicH
Aaa mobkx, B TOM 4YHCAe M HEKOMUOLWOTEPHBEIX, cnocoloR nepesauw
undopmanun (renerpad, paKcHMHIBHAR CBA3L B T. 1.), 3TO0T KOA




KogwpoBanue texkcroBoi mHpopmMaumm

7-GuToBRIL: 00lIee KONMYMECTBO CHMBONOE cocrasaser 27 = 128, ua
HEHX nepewie 32 CHMBOJA — YIPABRAAIONIHE, & OCTANBHLEIE — H300pa-
#AaeMble, T. . HMewIue rpaduueckoe usobpamenue. K maobpamxa-
embiM cumpoaam B ASCII orHOcATes OYHBLI JATHHCKON AMX(QABHTA
(nponucuke B crTpounste), uudpsl, IHAKKH OpeNHHAHAA B apudme-
THYECKHX onepammil, crRo0KH H HeKOTOphIE CHeIHANLHBIE CHMBOJIL.
Koguposxka ASCII npusegesna B tabn. 3.8.

Tabnuua 3.8

Konwpoaka ASCII
o|1|2|83|4]|5|8|7| B|9|A|B|C|D E|F
0 [NUL]soR ST X ot NG| ACK Bk B8 || L¥ | vt | 7P R 80| 81
t |DLE[DC1|DC2|03/DCANAK| YN EB{CAN | EM [suBEsc Fs | s [ s [us.
2 ! e B % & ‘ { S | = [ * T Y
3|0 112|384 7] L] T8 |¥]: || =]>]17
4| @ A|B|C|D| E F|G|H |1 |J|EKE|L| M|N|O
Bl PIQ|R|B|T| D Y Iwl XY E21LINLRL ) -
6 al|lb|le|d]| e f gl h 14 1lkk]|1 | m]ln|a
Tl p g || s]t] = v |w| = |y|[s]{] 13 [ - DE

Xora ana xogmposanna camsonos B ASCII pocrarouno 7 Gutos,
B DAMATH KOMOBOTEPa N0 KMk CHMBOI oTBoguTcA poBHO 1 Oalt
(8 GHMTOB), NPH ATOM KOJ CHMBOJA NOMENlaeTcH B Muagmme OHTHI, a
B crapmuii Gur aasocmren 0.

Hanpumep, 01000001 — won npomucHOl naTHHCKOH GVKBRL «As;
¢ MOMOINBIO INECTHAAUATEDHYHLIX HMpp ero MOMHO sanueats Kax 41.

Cragpnapr ASCII paccumran Ha nepesauyy TOJLKO AHTIHECKOTO
rexcra. Co BpeMeHeM BOZHHEKIA HeoOXOAHUMOCTH HONWMPOBAHWA M He-
anrawiickux O6yxe. Bo MmHormx crpasax Aas sToro cramm paapaba-
teipaTs pacuHpendda ASCI] —wkogupoBKH, B KOTOPLIX NPHMEHAIACH
oanobaiirossie Koasl cumsonos. IIpu stvom nepesie 128 cuMBogOB KO-
goBoit tTaGamusl coBnaganu ¢ kogmposxoit ASCII, a ocransHme (co
128-ro mo 255-it) RcnoaksOBASHCHL AAA KogHpoBanua OYKB HanWo-
HAABHOrD ANdABMTA, CAMBOJOB HANHOHAALHON BamoTel u T. 0. Ha-
84 HEeCOTJIACOBAHHOCTH aTHX paspaloToK OJA MHOMHX HIBIKOB OBLIO
CO3AAHD HECKONLKO BADHAHTOB KomoRux Talmun (mampumep, AnA pyc-

cKoro Aamka mx Geuio cosgano okono aecartxal).
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BrnocnegcTsun MCNoAbL3OBAHHE KOAOBMX TAGAHI GO HECKOMBKO

YHopAAoueHo: Kamaod xogosoil Talauue Ouino npucsoeno ocoloe Ha-
apaHne W HoMep. Jlas pycexoro ssmka manbosee pacnpocrpaHéHHBI-
ME craau ogHobaliToBele kKogoBele Tabnamum CP-866, Windows-1251
(rabn. 3.9) ¥ KOH-8 (vaGa. 3.10). B mux nepswie 128 cumsonos
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Bropoft vacri rabmume. O6paTHTe BHMMaHWe HA TO, 4TO KOgLl pyc-

coenagawT ¢ ASCII-koauponkoii, a pycckme OGyKBE DASMENIeHB! BO
CKHX OYKB B STHX KOAHDOBKAX PAINHYHLL

Kogwpoarka Windows-1251

Koawpoexa KOW-8




KognpoBanue TexkctoBoi mHpOpMaumm

Mb! BRIACHWNK, 4TO NPK HEOXATMKW HE andasvTHO-UWGPOBYID Knaswiry B O
KOMMLIOTED NOCBUNAETCA HEKOTOpPas Uenoska Hyned W egwHkuy. B Tex-
CTOBRIX hainax xpadATcHs He w3aohpamedWs CHWMBONDE, a WX KOObi,

Mpv BLIBOAE TEKCTa Ha 3KpaH MOHWTOpPa WKW NpWHTEpa Heobxoom-
MO BOCCTAHOBWTE M300PaXeHMA BCEX CUMBONDE, COCTABNAIOWMK OAHHLIR
TEKCT, NpU4EM waobpaxedws 3TM moryT Guite paasoobpasssl U gocra-
TOMHO NMPpAYYLAnMEL. BHEWHWA BUO BLIBOOMMBIX HA JKpaH CUMBONOEB KO-
OMPYETCR W XPEaHMTCH B CreuMansHsix wpwdTtoesx dainax. Cospemen-
HblE TEKCTOBLIE NPOUECCOpE YMBIOT BHEApPATh WpwudTel B ¢ain, B atom
chnysae ¢ain coOoepwMT HE TONLXO KOAbkl CHMBONOE, HO W ONWUCaHWE
MCNONb3IYEMbIX B 3TOM AokymexTe wpwdros. Kpome toro, dafne, co-
ANABAEMBIE C NOMOUILIO TEKCTOBLIX NPOUECCOPOB, BRMOYaNT B cebn u
TaKkMe gaHHeie 0 GOopMAaTHPOBAHMW TEKCTE, KAX Ero pasmep, HavepraHqe,
pasmeps Noned, OTCTYNOB, MEXCTPOMHLI WHTERBANOE W APYryI0 Aonon-
HUTENBHYID WHGOPMaUWIo,

14.2. Cranpaprt Unicode

Orpaumtenuocth 8-0HTHON KOAMpPOBEM, He NO3BOJAANOMIEN OaHO-
BPEMEHHO NOILIOBATHCA HECKOAbKMMH A3LIKAMM, & TAKME TPYIAHOCTH,
cEfsaAHEBIEe ¢ HeoOXOANMOCThI0 NMpeobpasoBaHNA OLHOW KOAMPOBKH B
Apyryio, npusenn k paspaborke mosoro koga. B 1991 roay Guin paa-
paboras HOBbI CTAHZAPT KOAHPOBAHHA CHMBOJIOB, noayunBIIHi HA-
apanme Unicode (OHmkox), nossoasiomuil ACOONLIOBATE B TEKCTaX
No0LIE CHMBOJBL MIOOBIX AJILIKOE MHPE.

Unicode — aTo «yHMKanbHiA koa ana moGoro cUMBONa, HEe3asucumo 0
or nnarhopMel, HEZABMCHMO OT NpPOrpaMMbl, HE3EBMCHMO OT A3bIKas
{www.unicode.org).

B Unicode na koauposanme cumsonos orsogutca 31 Gur. Ilepsuie
128 cumsoaos (koam 0-127) cosnagawot ¢ tabaunedt ASCIL. Jlanee
pasMellessl OCHOBHLIE ANDABHTHI COBPEMEHHEIX H3RIKOB: OHH OOJHO-
CTHI0 YMENATCH B NepBoll uwacTH TAOIHIIE, HX KOABLI HE OPEBOCXO-
aaT 65 536 = 218,

Crangapr Unicode omucmsaer anpasuThi BCEX HIBECTHRIX, B TOM
qHeJle W ¢MEpPTBBIXs, AAWKOB. [InA A3KIKOE, MMEOHX HeCKOJIBEO AM-
(ABATOB HIH BAPHAHTOE HanMcaHus (HANpHMep, ATIOHCKOrO M WHAWI-
CKOT0), SAKOAMPOBAHE Bee BapuanTsl. B koanposxy Unicode Bmecems
BCe MATEMATHYECKHEe M HHBIE HAYHHLIE CHMBOJAbHBIe 0603HAYEHHS H
JAase HEKOTOpPHE NPHAYMAHHBIE A3BIKHM (HANpPHMep, A3LK kOB H3

rpunorun . P. P. Tonknaa sBracrenns Koaems).
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Beero coepemennas sepena Unicode noasonser saxoamposars 6o-
Jig€é MHIJHOHA PA3NHYHBIX 3HAKOB, HO DEAJbHO HCNOJIL3VETCH YYTh
menee 110 000 woposmix nosmipmil,

Ilns npegeTaBieHHA CHMBOJOR B NAMATH KOMNLIOTEpA B CTaRgap-
me Unicode umeerca meckoanko kogmposok,

B onepanmomHmIX cucremax cemefictea Windows wmcnoassyerca
roauposka UTF-16. B meil Bce manGosiee BakHbIe CHMBOALI KOLHPY-
wTea ¢ nomombio 2 Gaifit (16 GuT), a pelKo HMCHOABIVEMBIE — € MO~
Mok 4 Gair.

B onepanmonnofi cucreme Linux npumenserca xoguposxa UTF-8,
B KOTODOH CHMBOJK MOIYT 3AHHMATE OT 1 (eMMBOALI, BXOZAIIHE
B rabauny ASCII) mo 4 Gaitr. Ecaim 3HAYMTENLHYID 9YaCTh TEKCTA
COCTABAAIOT UHGPL B JaTHHCKHe OGYKBRI, TO ST0 NO3BOJAHET B He-
CHONBKO PA3 YMEHBIINTH pasamep dailna no cpasHeHHID ¢ KOAHMpPOB-
roit UTF-16,

Koguposxu Unicode no3sonsioT BKNIOMETE B OOMH AOKYMEHT CMMBONGI
CaMBIX PDA3HLIX A3LIKOB, HO WX WCNONL3IOBEHWE BEOET K YBENWHEHWIO Das-
MEDOE TeKcToBLX dafnos,

14.3. MndopmaumnorHHbliii 06bEm
TeKcTosoro coobwenus

Mul yxe Kacanucs 9TONO BONPOCA, DPACCMATDHBAS andasrTHLIE
NOAXOA K H3MepeHHI0 HEdopMamaH.

HudopmaumortbiM  06bEMOM TEKCTOBOrOD COOBWEHWA HAa3LIBAETCA
KkonwyecTso Out (Galr, kunoGait, meraGadT v 1. 0.), HeoBXoOMMLIX onA
3anvck 3Toro cooblwerua nyTém 3apaqee orosopesdHoro cnocoba aso-
HHHOMO KOOWPOBAHWA,

Ouenum s Gafirax ofbém TexcroBoli MEpOPMALNM B COBPEMEHHOM
CloBApe HHOCTPAHHWX cnoB ua 740 crpasmn, ecau Ha ogHOM cTpa-
HHIE pasmemaercas B cpennem 60 crpox no B0 cumsonor (Bxmwouas
npobenn).

Byngem cumrars, 9TO NPH SANHCH HCIHONL3YETCH KOAHPOBKA +OJMH
cHMBOn — oaWH OaiiTs. KoawdecTBo CHMBOJOE BO BCEM CjaoBape

pamHo:
80 - 60 - T40 = 3 552 000.




KoguwposaHwe TexcroBoi nHbopmaumm § 14

CaegopaTensio, obbEM paBeH
3 552 000 Gadir = 3 468,75 Kobafit = 3,39 MoGaiir.

Ecau xe mcnonssosats KogupoBry UTF-16, ro obsém aToil e
rexcropoil wEdGopManuu B Galrrax BoapacTér B 2 pA3A M COCTABHT
6,78 MoGaitr.

CAMOE NABHOE

TercropaAa HHPOPMAIIHA 110 CBOEH DpHpPOLe AHCKPeETHA, T. K.
npedcTABIHETCH NoOCIeJOBATENEHOCTEID OTABENBHBIX CHMBOJIOB.

B naMsTH KOMOBKTEDA XPAHATCHA CHENHANbLHBIE KOogoshie Tabmm-
LI, B KOTOPHIX ANA KAMAOIO CHMBOJA YKA3AH ero ABOMYHBIR Koj.
Bee woposrie Talauiusl, MenodLaveMsle B J00RX KOMIOLIOTEDAX I JIHO-
ObLiX oNepANMOHHBIX CHCTEMAX, MOIYHHAKTCA MeMIVHADOAHBIM CTAH-
AAPTAM KOGHPOBAHHA CHMBOAOE.

Ocropoli AnA KOMNOBIOTEPHBIX CTAHJAPTOBR KOAHPOBAHHA CHMBOJIOB
nocay:sua xox ASCII, paccuuTanHbi HA Nepefaqdy TOALKO AHrIHii-
ckoro rekcra. Pacmmpenus ASCII — KoZWMpoBKH, B KOTOPRIX NepBhLIe
128 cumsonos kKomosodt Talmmust cosnagaT ¢ kommpoBkoit ASCII,
a ocransHEe (co 128-ro mo 255-i1) mcooansyores AnH KOAHPOBAHHA
OYVEE HANHOHAILHOIO AMPABMTA, CHMBOJOE HANHOHANLHON BANIOTH
HT. O

B 1991 roay Owun paspaboras HOBROE CTAHZADT KOAHPOBAHHA
CHMBOJOE, monyunsmmit Hassapwe Unicode (M0mukon), nossoasmonmmii
HCMNOABIOBATE B TeKcTAX A0bnie cHMBOALl MobsiXx ssuikoe mupa. Ko-
aupoekn Unicode mossonsior BKAKUATE B OOMH JOKYMEHT CHMBOILI
CAMBIX PA3HBIX HA3BIKOB, HO HX HACOOIB30OBAHHE mi"l' K YBEJIHYEHHK
pasmepos Texcrosuix daitnos.

Bonpochl 1 3agaHus @

1. Kaxosa OCHOBHAA HJAEA NpECTABIEHMH TEKCTOBOH HHMODMAILWEH
B KOMNkoTepe?

2. Yro npeacrasaser cofoii koguposka ASCI? CroabKO CHMBOJOB
oHa Brawuaer? Kaxue arto cumeoas?

3. Kag HaBecTHO, KOJOBhIe TafAHIlLI KAMAOMY CHMBOAY andasm-
TA CTABAT B COOTBETCTBHe ero ABoWYHMET woia. Kak, B Takom
cavuae, Bel moxere obbpacHETe Bag Tabouosr 3.8 «Kogmposra

ASCII»?
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4.

5.

6.

7.

9.

10.

11.

12.

13.

3

C momombw Tabauowm 3.8:
1) mexoaupyiire coobmenne 64 65 73 6B 74 6F 70;
2) aanumure B ABOHYHOM Kofe coobmenne TOWER;
3) mexogupyitte coobmenne

01101100 01100001 01110000 01110100 01101111 01110000

Yro npeacrasnsaior coboli pacmupenns ASCII-koguposxu? Ha-
aopuTe OcHOBHBIe pacmupennda ASCII-kopmpoBkn, copepxammpe
pyccHHe GYKBEL.

CpasERTe NOAXOAR K DPACHOONOMEHHI0 pPyCCKHX DYEB B KOAHDOB-
kax Windows-1251 » KOH-8.

IIpepcrassre B Kogupoke Windows-1251 rtexer «3Hanme —
cunals:

1) mecTHAAUATEPHYHEM KOJOM;

2) ABOHYHLIM KOIOM;

3) ZEeCATHYHEM KOZOM.

Ilpeacrassre B koguposxe KOH-8 rexer «lleno 8 mnamels:

1) mwecTHANNATEPHYHBIM KOIOM;

2) ABOHYHEIM KOgOM;

3) BecATHYHBIM KOIOM.

Yro asasercA cojep:xHEMBM daiiiza, cO3gaHHOTO B COBPEMEHHOM
TEKCTOBOM Npoileccope?

B woamposxe Unicode ma wamgmit cuseon orsogurca 2 Baii-
ta. Onpegennre B sTo#f Kogmposke HHEGOpMANHOHHLIN ofbéM
CASOVIOUEN CTPOKH:

foe pogwncA, TaMm W CroOWncA.

HalOpansniii Ha KOMOLIOTEpPE TeKeT cofep:uT 2 crpaEHnk. Ha
wasnoi crpasmue 32 crpokm, B Kamjgoll crpoke 64 cumso-
na. Onpegenure urdopmanmoEHbE o0bEM TeKCTa B KOAHPOBKE
Unicode, B woropoil xkampawil cameon wonupyerca 16 Omramm.

TexcT Ha PYCCKOM H3bIKe, [EPBOHAYANLHCO 3anACAHHHNE B B-On-
rosoM Koge Windows, Onin nepexommposan B 16-GuTHyIO Komm-
posry Unicode. Hasectro, 49T0 aror Texer Okl pACOEYATAH HA
128 cTpaEMmax, KAMIAR W3 KOTOpPLIX cogep:xana 32 erporn no
64 cumBona B Hamgoll crpoxe. Kakos mmdopMANHOHHLIA o6béMm
aToro Texera?

B texcropom noponeccope MS Word orkpoiite tabnmny cumbeo-
noe (eeaanka Berasxka — Cummoa — JIpyrue cHMBOJILL):




Koguposanume rpadpuveckon MHpopmMaummn

B mone IMpudr yveramoeure Times New Roman, 8 mone ma —
KHpHIAHLA (mec.).
Beoga B none Koa 3maxka AecATHYHBIE KOIL CHMBOJIOE, IeKOIH-
pyiTe coobmenne:

196 | 238 | 240 | 238 | 227 | 243 | 32
238 | 241 | 232 | 235 | 232 | 242 | 32
232 | 228 | 243 | 249 | 232 | 233 | 46

§ 15
Koauwposanue rpadpmyeckoin mHbopmaummn

Ofpaborka u xpaHeHEHe rpadmueckoil nEGopManus TpebyoT 3HA-

YHTeIbHBX BLIYHCIAHTENLHBIX DECYPCOB, KOTODEIE NOABHIHCH TOMBKO

¥ KOMIOLBHOTEDOB qwniipwum NOKOJeHHS.




faea 3. Npeacraenenne nHdopmaumn

15.1. Obwme noaxoasl K KOQUPOBAHWIO
rpapmuyeckon mHdpopmaymn

IMpocTpascTE0 HEeNpEepREBEHO, A ST0 3HAYMNT, 910 B moboi ero ob-
JACTH cojeppTeA OeckoHeuHOe MHOMeCTBO Touek. Yrobml abcosamoTHO
TOYHO COXPAHMTE HaoGpaxeHue, HeoOXOANMO SANOMHHTE HHpOpMA-
HHI0 0 KAsKAOH ero Touke. Muave rosops, KOMNLIOTEPHOS NpejCcTABRIE-
HHE HeKoToporo usolpaxenusa (Eanpumep, nonorsa B. H. Cypmxosa
«Bospema Mopososas) gomsso cogepxares mahopmanmo o Geckoneu-
HOM KOJWYECTBE TO4YeK, AJA coXxpaHeHums woropol norpefopasock Gl
feckoredHo mHOre naMATH. Ho naMaTs moforo KOMNbIOTEpPA KOHEMHA.
Yrofbl KOMOLIOTED MOr XpasuTs ¥ ofpabaTwiBaTh Hsobpaskerusn, Heod-
XOAHMO OFPAHHYHTHCH BbileJeHHEeM KOHEeYHOro KoJuyecTsBa 00beKTOB
npocrpaHcTea (obnacTell wan Touex), MHMOPMALNA 0 KoTOpRX Gyaer
coxpadeda. Huadopmanns ofo Beex 0CTANBHEIX TOYKAX NPOCTPAHCTRA
Gvaer yTpadeHa.

0 MPOCTPAHCTBEHHAR AWMCKPETUIAUMA — CNOCOG BLIAENEHUA KOHBYHOMD
4YCNa NPOCTDAHCTEBEHHLIX ANEMEHTOE, WHGOOPMaUWMA 0O koTopeix Gyoer
COXpaHEHa B NaMATH KOMNBIOTEPa.

[IseT ¥ ApPKOCTL — XAPAKTEPHCTHKH, NPHCYI[HE KaXXJAOMY ane-
MeHTy (rouke, oBnacti) maolpamenmsa, Mx momso HamepaTts, T, e.
BHIDAXKATE B uncaax. M user, # ApHOCTs — HENpPEDLIBHLIE BEIHYHHLI,
PE3YNLTATE MAMEPEHHA KOTOPLIX CASAYET BRIDAMATH BElIeCTBEeHHBIMMK
ycnaMi. Ho BaM MIBECTHO, YTO BEIIECTBEHHBIE WHCIA HE MOIYT OhITh
NpejcTaRNeHs B KOMIOBIOTEDE TOYHO,

0 KeanTOBaHue — npousoypa npeclpa3csaqHiA HENPEPLIBHOMD QManasoda
BOBX BOIMOXHbIX BXOOHBIX IHAYEHWA WAMBPREMON BENWYWHLD B8 QWCKDET-
Hbl HABop BLIXOOHLIX AHAYEHWA,

IMpu kBaHTOBAHWH AMANA30H BOAMOMCHLIX JIHAYEHHH HamepAemoil
BeIMYHHLI pasiABAETCA HA HECKOAbKO mogiuanasonos. [Ipm mamepe-
HHMHM ONpefeldeTcs NONIMANAIOH, B KOTODWI Nonajaer aHadYeHMe, H
B HOMOBIOTEPE COXPAHASTCH TOAEKO HOMED MONNHANAZOHA.

JIncKkpeTHaanns B KBAHTOBAHME BCET/A NMPHBOJAT K NOTEpe HEKO-
Topoil ponn HHGOPMAITHE,
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15.2. BexkTtopHas 1 pacTposan rpajpuka

B saemcimocTs or cnocoba (opmuposanus rpapmuueckux usobpa-
MEHME BLUIENHIOT BEKTODHEIL M pacTpoBwiii MeTOALl KOIHPOBAHHA

rpadruecknx waolpamennit.

BexTopHoe maolpameHHe CTPOMTCH H3
oraensHbIXx OasoBnix ofbexTos — rpadmuue-
CKHX NPHMHTHBOB: OTPE3IKOB, MHOTOYIOJIb-
HHKOB, HpMBEIX, oBanoB. Cnocob coapanns
BEKTOpHBIX H3olpakenufi HanoMWHAeET an-
naukanmwo (puc. 3.6).

I'padmyeckne TPUMHTHELR! XapAKTEpPHIY-
HOTCA IBETOM H TONIIHHOR KOHTYDAa, IBETOM
H cnocofoM 3anMBKH BHyTpeHHe#H obnacTH,
paamepom u T. A. [Ipn coxpasesun BexKTOp-
HOro Hao0paXkeHHMA B NAMATH KOMIBIOTEPA
FagocHATCH MHAEDOPMAINAA O COCTABJAAKITHX
ero rpadHYecKHX OPEMHTHBAX.

Hanpusmep, I8 NOCTPOEHHA OKPYHHO-
oTH HeobOXOANMO COXPAHHTE TAKHE HCXOIHLIE
ONAHHEE, KAK KOODAMHATHI €& HMeHTpa, 3HAa-
qeHHe pagHyca, [MBET H TONINTHHY KOHTYpA,
neer sanoaHenws. I[Ipm arom u Ooanmasn,
¥ MATeHBKAS OKpyMHOCTH OyAyT ONDMCAH
OOHMM H Tem e Habopom paHHLIX, T. €.
peankHELEe pasMephl obEKTA HE OKA3BIBAIOT
HHKAKONO BIHSHHA HA pAaMep cOXpaHAEMbIX
O HEM JAHHBIX.

@arTHUecKH  BEKTOPHOE  mpejcrapne-
HHMEe — B2aT0o ONMCAHHE, B COOTBETCTBHH C
KOTOpPHIM NPOHCXOAMT NocTpoeHue Tpedye-
moro maobpamenuns. Takoro poga ONHCAHHA
NpefcTABIAIOTCA B KOMOBIOTEpEe KAk oO0LIY-
HAA TercToRafd HHPODMALASA.

Pacrtposoe rpadmudeckoe naolparkeHue
COCTOHT H3 O0TAeJbHBIX MAJEHBEHX JEeMEeH-
ToB — muakcenei (pixel — aG6pesmaTypa oT
aHrn. pleture element — anemenr waolpasice-
gux). OHO moxose Ha mosamky (pme. 3.7),
HArOTORISHHYVIO M3 OJHHAKOBEIX [0 pasMepy
ofpexTOBR (PASHOUBETHRIX KAMEMIKOB, KYCO4q-
HOE CTEKIA, SMATH H Ap.).

Puc. 3.6. AnnaMeanun
ua GymMaru

Puc. 3.7. parsent
MOJAMYHOrO TOJOTHA HA
CTAHOHH  MOCKOBCKOTO
seTpo « MaakopoRas s
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PacTp — oprasmacsaHHas CheuMancHeM 06pasoM COBOKYNHOCTB NK-
cenei, npeacraensiowans waobpaxerne., KoopowHate, Gopma v paamep
nuUKCeneil 3a0a0TCA NpW onpejenedy pactpa. WMamensembim atpubyTom
NWKCENaW ABNABTCH LUBET.

B npamoyroanrom pacTpe DHKCeNH COCTABASIOT NPAMOYTOJLHYIO
MATPHILY, €€ OCHOBHBIMH HADAMETDAME HBASIOTCA KOJHYECTBO cToul-
LOB M CTPOK, COCTABIEHHLIX M3 NHECegel,

[1aBROe NpeMMYMIECTBO NPAMOYTOJLHEIX DACTPOB 3AKTIOUASTCS B
TOM, MTO NOJOMEHHME KAMAONO NHKCeNs HA Haolpamenun (mam Ha
SKpAHe) He HAAO 3aJABATH — €ro JErKo BEYHCAHTH, SHAR PasMephl
PACTPOBOH MATPHIIL, NJOTHOCTE DasMellleHHA NHKceled, KoTopym
O0BYHO YKASHIBAKT B KOJMYECTBE TOUeK Ha moiim (dpi, or amra.
dots per inch), m npaBHia NepeYHCIEHHA NHKcenel (HanpHMep, cae-
HA HANDABO M CEBEPXY BHH3: CHAYAJA CJAE€BA HAODABO HYMEpPYIOTCH
BCE NHKCENH B BepxHell cTpOKe, 3aTeM HyMEpDAIHS NPONAO/DEAETCH HA
creayiomedl crpoke, Jgesxamedl aume, ® T, 1.).

Hrak, Mbl BIACHMAM, KAK NPOMCXOMAMT NPOCTPAHCTBEHHAR HC-
KPeTHIANNS, NOIBONHIONIAA BEUIEIHTE KOHEYHOE YHCIO NpOCTpPAH-
CTBEHHBLIX BJJIEMEHTOR, MHpopManus o HKoTopelx GyAeT coXpaHeHa B
NAMATH KOMIBIOTEPA.

OcraéTess pPACCMOTPETE BONPOCH! KOAMPOBAHKMA [BETA RAMIONO
NpOCTPAHCTBEHHOTO AJIEMEeHTA,

15.3. Koguposanme usera

Ha wxypca Qmamknm BAM M3IBECTHO, 4TO HBET — aTO OUIVIIEHHE,
KOTOPOE BOJHHEAET Y YejOBeKA NPH BO3AefiCTEMH HA ero 3pHTenbLHLI
ANTAPAT 3JMEKTPOMAIHHTHOPO HAJVYEHHS ¢ AAHHONR BOAHLI B AHANAIO-
e or 380 no 760 mm', B rabn. 3.11 noxasana 3aBMCHMOCTE HBETA
OT ANMHEI BOJHBI BHAHMONO CHEKTDA.

Vuénnm gonroe speMs He yjaBanock OOBACHHTE MPONECe [IBETO-
socnpuaTasa, Ilepsue cepbéaninie peayasTaThl B aroll ofnacti Guuim
nonydensl Hcaakom Heworomom (1643-1727), xoropwit onmcan
COCTABHYI0 ODpHpoay Gejoro cBeTa, BIISIHB B €r0 COEKTDE CeMBb OC-
HOBHEIX (HAHDOIee 3AMETHRIX) BETOR — KpACHBIE, opaHmensil, -
Thil, sexaénnili, romyGoil, cummilt, duoseTonLit.

1) HamomeTp (HM) — emENIA AIMEDEHHA LIHEN B MemIyRapoZHO# cHCTeme emn-
nun (CH), passas ogwolt smasmapasodt sacr serpa (1. e. 1077 ).
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TaGnmua 3.1
FaBMCHMMOCTL UBETa OT ANMHbI BONHLI BAAWMMOro ChnexkTpa
Iamna BOMHLI, HM lser

620760 KpaCHLIT

5856620 opanenbil

57H-b80 MERTHLR
an 550-575 senTo-genEH b

510-550 senéaLil )

480-510 roayfoit (cune-seninnit)

450-480 cuEil

4B0-450 droneTonsi

Tloaamee, B 1756 roay, smganomuiica pyccknil yuénsii
M. B. Jlomonocos (1T711-1765), mccnenyd BONpPOChl OKPAIIHBAHHA
cTéKoJa, OOHADYIKHI, WTO ANA NPHAAHHA CTeKay aboro uBETOBO-
PO OTTEHKA AOCTATOYMHO MCIOJLAOBATE BCEND TPH OCHOBHBIE KPACKH,
CMEeIIHBAA HX B OoNpeaenéHHBIX nponopnuax. Cnyers cTONETHE aTH
daxTe Gbiam TeoperuueckH obobuensl Hemenkum yuénmM ['epma-
som I'paccmanom (1809-1877), chopMymMpoBABIIAM 3AKOHLI CHHTe3a
mBera. HamBonee Ba)KHLIMH H3 HHX [OJ# NOHHMAHMA CYTH W0BETO-
BOCHIPOM3BEAEHHA M IBETOBOTO KOJHPOBAHHA ABAHIOTCA CleAylouHe
ABA 3AKOHA.

3akon TPEXMEpHOCTHM: ¢ NOMONIBI0 TPEX NHHEHHO HE3aBMCHMBIX
NBETOB MOMHO OJHOIHAYHO BeIpaanTe moboil user. lipera cunraioTes
AMHeHHO HEe3ABMCHMBIMH, eCJH HHKAKONE N3 HMX HeAb3A MOAYYHTH
NyTéM CMeIleHHA OCTANBHEIX.

3aKOH HENpPepPLIBHOCTH! NPH HeNpPepLIBHOM H3MEeHeHHH nponop-
OEHM, B KOTOpOll B3ATH KOMNOHEHTHl [BETOBOM CMecH, NOTyHaeMbli
OBET TAK}He MEeHSeTCH HenpepbiBHO.

Ha ocropanuy saxoHop 'pAccMaHA MOMHO COSIATE BRIBOL, YTO
n0boMY UBETY OQHOSHAYHO COOTBETCTBYET OUpefeléHHAA TOYKA TPEX-
mepHoro npocrpancTia. [lelicTBHTeNbHO, KAMIAH [NBeTOBAH MOJIENL
BANABT HEKOTODYI CHCTEMY KOODANHAT, B KOTOPOH OCHOBHBIE LBeTA
MOfEIH HIPAIDT polb oceli, A& NBETA MOMNHO PACCMATDHBATHE KAK TOY-

KH WIH BEKTOpPh B TPEXMEDHOM [BETOBOM MPOCTPAHCTBE.
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B xoMubsioTepHOil TEXHHKe YAllle BCET0 MCNONBIVIOTCH CASLVIOUIHE
IBETOBLIE MOIETH:
» RGB (Red — Green — Blue, gpacusiii — senémniit — cunwit):
« HSB (Hue — BSaturation — Brightness, nserosofi orremox —
HACHIINEHHOCTE — APKOCTD);
» CMYK (Cyan — Magenta — Yellow — blacK, rony6ofi — nyp-
OypHLIA — meénTmi — uépusiit),

15.4. UseToan mogens RGB

Jlna cueTesa unBeTa HA IKPAHAX KOMILIOTEPOB, TEJIEeBHAOPOR,
cmapTQoHOB B ApyruX ycrpoiiers otoGpaxcenus rpadurieckoii mndop-
MAUMH BHOpAHL KpacHki, aedédbill B cuunit usera. CMemeHmem
TPEX OCHOBHBLIX IBETOB CHHTEIHDVIOTCH BCE OCTAILHBIE useta. Taxkas
MOJEIE HAILIBAETCH JUTHTHBHON (AAINMTHEHEBIH — NomyuaeMblil myTém
cjoMeHHs, or nar, additio — npubasaenwe).

BuiGop aTMx WBETOB HECNY4aeH W KPoeTcA B8 GHUINoNoOrMK “enoBeYe-
Ckoro 3peuwa. JleACTBMTENLHO, B CETHaTKe (Masa 4Yenosexka ecTe TpW

TUNa KonNGo4eK, MAKCUMyMB YYBCTBMTENBHOCTH KOTOPLIX NPUXOAATCA Ha
KPacHBIi, 3en8Hbid W CHMA y4acTkw cnextpa (raBn. 3.12).

Tabnuua 3.12
CnexTpaneHan 4YyBCTEMTENLHOCTE YENOBEYECKOro rnasa

DO

Tun Ananason AnuH BonH, MaKCHMYM YYBCTBMTENLHOCTH,
konGoyex HM HM
KpacHeie 550-760 =610
dendnse | 450-650 T =550
Curne [ 380-550 =450

Mopgens RGB (pre. 3.8) onpepenser npocTpaHCTBO IBETOB B BHje
efuuuYHOro Kyba ¢ ocamm R (kpacHas kommnomenTa), G (senéHan
KoMmnoHenTta), B (cunasa komnomenTta).

Pacemorpam aty mogens nogpobo.

1. Iwbaa Toura kybGa (r; g: b) onpenenser HEKOTOPHIN IIBET.
2. Toura (0; 0; 0) cooreercreyer uépHOMy umBery; Touka (1; 1; 1)

coorBercTByer Oenomy osery; amEmsa (0; 03 0)—(1: 1; 1) onm-

CBIBAET BCE IDANANHHE ceporo or uépHoro no Gejgoro.
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Mogens RGB

(@,1.1) (1.1,1)

A
(1.0.1)
‘.5'.:.'1:.‘;1/ f/ "y

e P T

rpanaumi { r-;'f"“

CHHE-3BNEHOND i — (1, 0
/j
(0,109
SENEHLIA

b

(0,0.0) (1,0,0) R
wEpHA KpaCHbE

Puc. 3.8. lseronofi kyd ana RGB-ropnpomanus

3. Mpr asmwxenun no upasmoit or rourn (0; 0; 0) k¥ Touke (r; £ b)
noiyuaeM Bce rpagjanum spkocru usera (r; g b) — or camoro
TEMHOTO A0 CAMOIDO APKOTO.

4, Ha rpanax wyba (r=0), (g =0) n (b= 0) pacnonosennl cambie
HACHIIeRHEe [Bera. Yem Onmske TouKa K raasHolt amaroHa-
am (0: 0; 0)=(1; 1: 1), TeM meHee HACHIIIEH COOTBETCTBYOMHH
neer. Eco sce Tpu KoopAMHATE ToukH (r; g b) Henyneewe, TO
IBET — HEHACKOIEHHBLINA.

Mbi yXxe ynoMuHanM O keBaHTosanwu. Bnarogapa emy B xoMmnbiOTEpE Q
MHTEHCWBHOCTE LIBETOBbLIX KOMMNOHEHT ONPEeNenfeTCA He BelecTBeHHbI-
ma (M3 weTepeana [0; 1]), & uensimi uucnamu. [na 37070 «@0MHAY-
HelE= OTPE3KM Ha «KPACHOM», «3ENEHOA» W «CUHEA» OCAx pasbusaoT
HE HECKONMbKO NOAAMANAZOHOB, KaXObIM W3 KOTOPLIX NONYYaET CBON
womep. Liser nukcenn waoBpaxenws, koTopoe OyaeT BuiBEAEHD Ha
aKpaH, 3a0a8TCA TPEMA UEenbiMyW HEOTPHUATENLHEIMKA YMCNaMK — HO-
MEpami NOANMANEsoHDB, B KOTOpHIE =nonagaeTs= 3T0T uset. Kavecrtso
UBETONEPEnaYn 3aBMCHMT OT KONWYECTEA BbUABNABMLIX NOAOWENA30HOE.

B coBpeMeHHBIX KOMOBIOTEpDAX A48 coXpadeHHAs HHQOpMamnMH ©
HBeTe KaAoll TouxkH npersoro waobpamenusa 8 mogenn RGB ofwumo
orsogmres 3 (pesum True Color) man 2 (pemum High Color) Gadita.
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B  nmepsom cayvae Ha KOAMpOBAHMEe rpagaumM@i  ApKo-
CTH EA¥AOTO W3 OCHOBHEIX IBeTOB oTBoguTca 1 Gafit: wxop
00000000 (00) norkassiBaer, wTo AaHHON cocTaBnAwmed HeT Bo-
obme, xox 11111111 (FF) coorsercreyer naubonsmeil HWHTeHCHB-
HOCTH cOOTBeTCTBYWOWed uperoBoli kKoMmomedTnl. Beero MoXHO
saxopuposate 256 (or 0 go 255) rpagaumit apkocTH Kamaol uBe-
TOBOH KOMIOHEHTH!, 4T0 ofecueYHBAET BOSMOMHOCTH NpPeICTABICHHS
256 - 256 + 256 = 284848 = 224 = 16 777 216 wuseros. Yenopeuecimit
a3 He MOMeT paanuuuTs Gonsinero pasHoobpasHs neeros. Dro mo-
SEOJIAET CUHTATh BHAeopeskEM True Color (mermmumbl neer) abcomor-
HO COOTBETCTBYIOIIMM BETAM PEANBHON0 MHpA.

B pexume High Color meer kaspoit rourm woampyerca 16 Gmra-
mu. Ha xkoaupomamme kpacHoil ¥ cuHell COCTABARIOIIMX HOPH 5TOM OT-
sBoaurea no 5 6ur, Ha KogMpoBaHWe senéHoll cocraBasiomedt — 6 Gur.
Ilars Gur nosponstor npegcrapaTs no 32 rpajanms APKOCTH KDPACHOTO
u cuHero uperop. Ilockoasky wenoseweckmii rnas mambogee QyBCTBHTE-
JeH K senéHoil cocraBasmoomedt usera, nmoa eé mMKany orsegeHo 6 Gmr,
YTO NO3BOJIAET coXpaHuTs 64 rpaganmu ApkocTH sroro nsersa. Beero n
pPacCCMATPHBAEMOM DEMHME MOIKHO npegcrasmts 2076+5 = 216 = g5 536
useros. llsera waoGpamenmil, coxpanémmnix B pemume High Color
TAKHE BIOJAHE DEATHCTHYHR! H «KOMI{POPTHRI IAA YeIOBEHecKOro ria-
3a. Ilpm arom pasmepsl coorsercTayiomux dafisos 8 1,5 pasa MeHL-
e, YeMm TpPH HenonbsopanHEH peskuma True Color.

0 FnyBwna useta () — xonW4ecTBO OWT, MCNONB3YEMOE ONA XPEHEHWR
W NpeacTaBneHWA uBeTa NpW KOQWPOBaHWW OOHOMD NWKCENs pacTpoBOWH
rpadmen M euneonacbpaxeHrs,

Nanutpa (N) — KOAW4ECTBO UBETOB, KOTOPLIE MOrYT BhiTh MCNONL30-
BaHbl ANA BOCNPOW3BEOEHWA H300paXeHWA.
CrpaBefnveo COOTHOWeHWe: N = 2,

Hpumep. Hmeerca kanan cesan, obecneunsaonnil nepegavy M-
dopmanun co ckopoctsio 16 000 Gnt/c. BRACHHM, CKOABKO CEKYVH
norpebyercs AAA nepegads mo sToMy KaHany 256-usermoro pacrpo-
Boro Haobpamenwns pasmepom BOO = 600 nuxcenef.

3HAA MATHTPY — KOJHMYECTBO IBETOB, MCHONBIYEMBIX LA BOCIPO-
H3BejleHHA H3oOpakeHHA, BLYMCANM rayOHHY IBeTa — KOJAHYECTBO
GUT JNA ODpPeACTABJEHHA NBETA OJHOTD MHKCETLH.

266 =2', i =8 (6ur).
Pasmep dafina ¢ wsobpamennem pasen: 800 - 600 - 8 (6uT).




Koguposanme rpadpmyeckon mHdopmaummn

Brmupenusm ppeMs nepenaun gannoro gaikna:
16000

15.5. Userosan mogens HSB

Monens RGB npoera m nowaraa. E€ npumensior Bcerga, Kor-
Aa naolpaxxeHue NMOATOTABAHBAIOT AJMA BOCTIPOH3BENEHHS HA SKpaHe.
Ecnm usobpaxkenme (Hanpumep, nudposas dororpadus) npoxogut
KOMIbIOTEpHYIO 06paboTky B rpadmueckoM pegakTope, TO €ro Tome
clefyeT NpeicTABHTE E 8TON Mogenam.

B rex rpadmuecknx pejaxTopax, KOTOPBIE OPHEHTHPOBAHLI HE HA
obpaforky rotoBmx mnsobpamennii, a HA HX cosjaHHe CBOMMM py-
wamMu, yuobuee npumessaTs nserosyi mogeas HSB. Yenosexy ropa-
G0 NpOollle He CHHTEIMPOBATH IBET M3 OTALABHLIX COCTABJAIOIINX,
a BLIGHpATE ero, OPHEHTHPYAChH HA OoJee ecTeCTBEHHLIE MADAMETDHI:
ueeroBoif orresok (Yro aro aa uper?), Bacemennocers (Hackoasko
uBeT HACHINEHHEINT), ApkocTh (HacKoabKO OBET CBETIABIN HJIM TéEM-
Huiii?). MmeHHO aTH TPH DapaMerpa ® CTANH OCHOBOH IS MOIenu
HSB (Hue — Saturation — Brightness).

Hreropoit orremox (Hue) — opgme ma nseron cnextpa. KoHkper-
HBIH [BETOBOH OTTEHOK KOAMpYeTcA AubO BerMuMHON yriaa, nnbo Uiw-
HOfl AyrH HA nBerosoM kpyre (puc. 3.9).

SaniHuiA METTIR
12“1- m{l
MonyGiod KpacHwA
180" 0°
Csinait NypriyprsR
240" 300°

Puc. 3.9. Kpyropoe pacnofioseHde [BETOB

Hacsimennoers usera (Saturation) xapaxrepmayercs cTeneHnio
pasbannenua ero OenwiM nserom. Hanpumep, eecan sApro-KpacHyo
(Hachmennyio) Kpacky paasfasurs Genoil, To eé userosoil oTTeHOKR
OCTAHETCH NPEXXHAM, HIMEHHTCH TOALKO HACKIIEHHOCThE. Yem Gonbime
aobapaaerca Genoro uperTa, TEM MeHbIIE HACHIIEHHOCTH KOHKDETHOTD
IIBETOBOTO OTTEHKA, & € VBEAHYEHHEM HACHIIEHHOCTH BT CTAHOBHT-

CH sCOYHEees,
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Hproerr usera (Brightness) sasmenr or aofamnenns & HeMmy uép-
HOrO LBeTa — 4YeM GoJbille WEPHOrO [BETA, TEM MeHLIIE APKOCTh.

Ilpoerpancreo nseros mogean HSB momer GeiTh npeacrasieHo B
dhopMe BAOMKEHHAIX KOHIEHTPHYECKHX KoHycoB ¢ obmell pepmumolt u
ofimeil ocew cuMmerpun (puc. 3.10).

AprocTi
3enthwi KT
FomyGof { \‘> EpacHi
e G o

voosem_\ [
APKOCTH s S (o T L
o Y

\/

YEpHEl
Puc. 3.10. llperonan mogzens HSB

[lo OKPYMHOCTH B OCHOBAHHM KOHYCA PACHIOJ0MEHB! IBETOBLIE
orreakn. IlseTa ¢ OAMHAKOBLIM OTTEHKOM pacOOIOMeHB B NOJYILIO-
CHOCTH, Npoxoaauell wepes ock CHMMETPHH KOHYCA.

Benmumaa yraa Mexy ockl0 KoHycAa B obpasywomeil onpeaenser
HACKIMIEHHOCTE [OBeTA. HachmeHHOCTH IBEeTA BOIPACTAST ¢ VEeIHUe-
HHEM 3TOro yraa (T. e. ¢ oTAaXeHumeM oT ocH KoHyca). [lsera ¢ omm-
HAKOBON HACKIIEHHOCTHI0 DACIONOMEHE HA KOHHYECKOH MOBEPXHOCTH
C ONpefeEHHLIM YIJIOM NPH OCHOBAHMM,

Ocs woHyca — aTo ocb AprocTH. BeplmiMHa KOHYCA COOTBETCTBYET
géproMy nsety. SpkocTe uBeTa BOZpacTaeT — ¢ NpHOMDEeEHHEM K
ero ocHoBanmio. [lsera ¢ OAHHAKOBOH APKOCTEIO PACNONOMKEHB! N0
KEPYry — CEeYeHHI0 KOHYCA MJOCKOCThIO, MepneHgHKyJAApHOol ero ocH.

15.6. Usetosan mognens CMYK

Korga Mbl cMOTpHEM Ha Hao0paxeHHe HAa SKpAHE MOHHTOP&, MLl
BHAMM HaryuaeMuiil cBeT, a KoOrga PACCMATDMBAEM KADPTHHEKH HA By-
MAre, TO BHAHMM cBeT oTpaskéHHuli. Hmenno mosToMy eciad CMemIaTh
KPACKHH KPACHOrO H 3eA8HOMD LBETOB, TO NOJYYHTCHA TEMHO-KOpPHYHEe-
BAS KDACKH, & He MénTas, Kay sro npeanonaraerca B RGB-mopenn.
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Ecni nof MMKPOCKONOM DPaCCMOTDETE LBBTHLIE WNNIOCTPALMA B KHWMe,
TO MOXHO YBMOETE, YTO OHWM HANE4YaTaHbl O4Y8Hb MANSHBKWUMK, YACTWYHD

NEPEKPLIBRIOWMMACA UBETHRIMK TOYkaMKW — odcetamn. Odcate XOpowo

BMOHB! HE MDAHALAX UBETHOM NE4YATH W B MECTaX ¢ GneaHoN Kpackoi.

Jlna noaroTOBKM NeMATHRIX HaoGparkeHHH HMCNONBIYETCA IBETOBAH
mogens CMYK (Cyan — Magenta — Yellow — blacK), Gasosnimm
geeTaMH Koropoll ARnAwTeA roayGoll, mypoypeEs B oméntm#lt neera,
OcHoBRHbI® HBeTA TOH Mogean nojgobpamsl Tak, 9rolbl COOTBETCTBYIO-
miMe KPacK Norjoulajgs cBeT B AOCTATOYHO V3KoH obiAcTH choexTpa:
ronybas KpACKA CHJIBLHO NOIIOMAST KPACHRIN NIBeT, NYpOYpHAS —
SeniHEIl, A MEATAA — CHHHA.

MosiHo cKasaTh, STO BeTOBLe KOoMuoHeHTH Mogean CMYK no-
JAYYAKTCH B Pe3yALTATE BEYHTAHHA OCHOBHHEX OBETOB Ha OGemoro:

* roxyGolt = Gensiit — Kpacubiii = senéuwnil + cammit (0; 255; 255);
* oypnypHbBli = Denwil — senensiil = kpacusil + cuawit (2565; 0; 255);
* srénTeH = Genslit - cHEWE = kpacALii + aenénerit (255; 255; 0).

DTH TPH UBETE HAILIBAKOTCH ADOOAHMTENLHEIMH, TOTOMY YTO OHM
AONOTHAIOT OCHOBHLIE neetra Ao Geanoro. Cama e mogens CMYK ma-
aulBaeTcA cybrpakTHBHON (BRMHTAKIENR) MOZenhKD.

[Mpocrpancreo nserosolt mogenn CMYK raxsme momuo npescra-
BUTH SAHHHYHEM KyDOM, e NJIOTHOCTh SAKPACKH (MM ApKocTh Oa-
30BbLIX OBETOB) — 8T0 BENlecTBeHHLIE WHcAa B Ananasose ot 0 mgo 1
(puec. 3.11).

Mopens CMYK

{1,0,0) (0,0,0)

c ronyGon GEnmi
(1,1,0)
CHHAR

Piran — |
FRASALMA
CHHE - JENBHOMD

{1.1,1) (0,1.1)
S KPAacHbLA

Puec. 3.11. llserosoit ky6 ana CMYK-xoguposanma

b9
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Paccmorpem ocobfennoctn mogenn CMYK:

* mobas Touka Ky6a (c; m; y) onpegenser HeKOTOpHIfl HBeT;

» rouka (0; 0; 0) coormercraver Genomy neery, Touxa (1; 1; 1) —
yépuomy, a aumama (0; 0; 0)—(1; 1; 1) onuceBaeT BCe OTTEHKM
ceporo uBeTa or Genoro go uépHOro;

* opu aEH:eHHn mo npasol or (03 0; 0) & roukre (e: mi y) moay-
YAeM BCE rpafjanuu ApxocTd oeeta (c; m: y) — ot camoil apuoil
go caMoli TéMHOMN.

B mpeanbHOM caywae roayboro, OYVPOYPHOrO H MEATONO IBETOB
w0 Gml mocratousHo ans dopmmpoBaHns Ha Gymare moboro msera.
OpHako peaabHO CYUECTBYHIHE KPACKH He HAeajJbHbl, OHH He MO-
ryT NOrJOTHTH BETOBLIE KOMIOHEHTHI MOAHOCTRIO. Ecan sanectn sce
TPH KpPACKH Ha GyMAry, TO BMECTO HEDHOIO MNOJVUHTCH TEMHO-cephiil
neer. [losromy, uwrolsl CKOppPEKTHPOBATH EBETOBYID TFAMMY, HCOOIL-
IVIOT YMeTBEPTYI0 EPACKY — 4épHYID., HMmMenHO noatoMy B HASBAHHE
useropoii mogenn CMYK gofasnena Gyxsa K (blacK).

CAMOE TFNABHOE

IMpadmueckan wHpOPMAIIHA, TAK e KAK YHCIOBAA ¥ TEeKCTOBASR,
XpaHNTCH B NAMATH KOMObLIOTEPA B ABOMYHOM Koge. Jlns npeacras-
Jerua rpabuveckoro HaolpaieHns B NAMATH KOMIbIOTEpPa OpegBapH-
TENBHDO ero HeobXoAMMO NOABEPrHYTH NPOCTPAHCTBEHHON AMCKpeTHaa-
OHH ¥ KEAHTOBAHWID, YTO HeRabedHo NPHEBEEIET K NOTEPE HeKOTOpOi
Aoan WHPOPMAIHH.

BerrTopHuit  meros wogupopanma rpadmuecxoidl  HudopMAnmEH
OCHOBLIBABTCHA HA BHIBNEHHH B Nponecce AHCKPETHIATIMN ROHEMHOrO
KoauuecTsa objgacTedt npocTpaHeTEA — TrpapUYEcKHX NPHMHTHBOB
{oTpeskoB, MHOTOYTONLHHKOB, KPHBEIX, OBAJIOB, AYT H Ap.).

Pacrpoenil merog xogupoeaHus rpadmueckolt mBdoOpManHm
OCHOBLIBAETCA HA BRUIENEHHH B NPOLECcCe AHCKPETHIANMH KOHEYHOTO
KOJHYeCTBA TOYEK MMPOCTPAHCTEBA — [MHKCeNeil.

Ona wamjoro siaemeHTa npocrpadersa (ofaacTi, TOYWKH) coxpa-
uaercs wnpopManus o ero usetre. Beé muoroofpasie HBeTOB MOMKeT
ORITE MOJAVHEHO ¢ NOMOILID TPEX HEIJABHCHMMBIX IBETOB, BaAThHIX B
HEKOTOPOH Nponopimn.

B KoMIOEIOTEPHOH TeXHHKE HANIE BCErD HCNOILIVIOTCH CAeIVIOmHe
MBETOBLIE MO

* RGB (Red — Green — Blue, kpacusiii — azenémnnii — cenmif) —

AAA KOMOBWOTEpHONH OOpaboTEH MMewmmuxcHa waobpamenndi, nmpu

NOATOTOBKE M3oOpAIKCHHN I8 BOCHPOH3BEJeHHA HA SKpaHe;
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* HS5B (Hue — Saturation — Brightness, nserosoii orreHox —
HACKIINEHHOCTh — SAPKOCTH) — NPH CO3AAHME Haolpasmenuii o
NOMOIILH HHCTPYMEHTOE rpadHYecKoro pelaxTopa;

* CMYK (Cyan — Magenta — Yellow — blacK, ronyboit — nyp-
nypEslif — RENTHI — wepHLIN) — ATA DOATOTOBKH NEYATHRIX
uaobpastennii.

Jdna coxpasenus MAQOPMAIMH 0 LBeTe Kadaoll TOYKH LBeTHOrO
uaobpasenns 8 mogenn RGB orsognres 24 (pesum True Color) man
16 6mr (pemum High Color).

Koanuecrno GuT, Hcnoassyemoe AJIA XPAHEHHS M NOpejcTaBjIe-
HHA BETA NPH KOAMPOBAHHH OJHOID NHKCEAA pacrposoil rpadmxm
HAH BHAeonaofpamenud, HaswBaerca raybmmodl nsera (i). [Maxwrpa
(N) — KOMHYecTBO NBETOR, KOTOPHIE MOrYT OBITH MCHNOAB3OBAHBI JLIHA
BOCTIpOMaBeNeHHA Maobpaxmenns. Copaseauno cooTHomeHune: N = 2/,

B pesume High Color momer Guite npencranmeno 65 536 pasmsix
neeror, a B pemusme True Color — 16 777 216. Takwe useToBLIe
OAMTHTPE BOOJHE PDEANHCTHYHEL B +KOM(OPTHEIs [AN8 HeloBedecKoro
raaaa.

Bonpocel v 3apnaHuvs

-

. [loyemy npw koawpoBaEmH rpadudecknx Haobpaxennwit Bcerza
MPOMCXOAHUT MOTEPA HEKOTOPOTD KOJAWYecTBa WHpOpMamun?

. B uémM cyThs BEKTOpPHON KOAWpOBAHMA WHOpMammm?

. B 5ém cyTe pacrpoBoro woaupopanus HAGopMamHm?

. Kaxosa ¢muauveckas npHpoga ceeTa?

. Chopmynupyiite sakonsl, Haubolee BAMKHEIE ANA NOHAMAHHA
CYTH [BETOBOCHPOMIBEAEHHMA W IBETOBOI0 KOAHPOBAHMA.

. B uéMm cocToHT cyTh npetopoil momeam RGB?

. Onpegenwre rtpebyemumit ofnéM BHASONAMATH NpPH SATAHHEIX
paspelmesdn MOHWTODA M ray0HHEe IIBeTa.

oo Q2 B2

-1 &

IayGnna useta
Paspemenne MONHTOPA P 16 24
1024 = TG8
1280 = T20
1600 = 900
1920 = 1080
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B.

10.

11.

12.

13.

14.

15.

16.

IIns xpaHeHEus pacTpoBoro mHaobpaxenns pasmepom 128 x 128
murceneii orpenu 16 K6adit namsarin. KaxoBo MAKCHMANLHO BO3-
MOM¥HOE YHCAO IBETOB B NANATpe Haobpaskenmna?

. Onpegenure ofLEM BHASONAMATH KOMNBIOTEpPA, KOTOPHH Heob-

XOAMM A7A PeanMsamun rpadmuveckKoro pexuMa mommTopa True
Color ¢ paspemamwmeii cnocofrocrsio 1024 x T8 Touek.

B useroso#t mogenw RGB ana koagMpoBaHHA OZHOTO NHEKCENSA
ucnosnsayerca 8 Oaidita. Pororpadmuw pasmepom 2048 x 1536
NHKCENEeH COXpAHMAH B BHAe HecyxkaToro daiina ¢ Hcooabsaosa-
auneM RGB-roauposanuns. Onpepenwre pasmep daiina.

Vxamure MMHEUMATbHBI 06béM namsaTH (B Kuaobairax), aocra-
TOYHKIE JLIA XpaHeHHA J000ro pPACTPOBOro MaodpameHus pasme-
pom 64 x 64 DHMKcens, ecaM H3IBECTHO, YTO B H3o0paXeHHH MC-
noasayercs nanutpa U3 256 nperos. Camy namuTpy XpaHnmuThs He
HYHHO.

Bui xorTe pabforats ¢ paspemensem moEpTopa 1920 x 1080
nukceneii, nenoneays 16 777 216 neerop. B marasmme npogawoTt-
cA BHAeOKApPTHE ¢ namsaTeo 512 K6air, 2 Mobaiita, 4 MbGaitra
u 64 Mbafira. Kaxyiwo M3 HHX MOXHO KYIHThL 148 Bameil
paGoTm?

B nmpouecce mpeolpasoBaHMsA pacTpoBoro rpatdwmdeckoro #Haobpa-
MEeHHA KONHUYECTRO NBetTor yMmMensmmioes ¢ 16 777 216 mo 256.
Bo cronsko pas ymMeHbImHTCH 00BEM 3aHMMaeMoil uM naMaTH?

Ilyers menonsaverca pesxuam High Color. Hasosmre user, koro-
peilt 3agaéTcAa Komom:

1) 1111100000011111; 2) 0111101111101111.

Ins kKoAHpoOBAHHA OBeTa (POHA HHTEPHET-CTPAHHIL HCOOAL3IYET-
ca arpubyr bgeolor="#XXXXXX", rne XXXXXX — mecrrna-
AUATHIHAYHOES 3HAYEHHE HHTEHCHEHOCTH HBETOBRIX KOMIOHEHT B
24-turnolt RGB-mogenn.

HasosuTe user CTPAHMIL, IAZAHHLIX TEramMn:

1) <body bgcolor="#FFFFFF">;

2) <body bgcolor=*#00FF00">;

3) <body bgcolor="#0000FF">;

4) <body bgcolor=*#EEEE00">;

5) <body bgcolor="#A5A5A5">,

BuiscauTe, waxum ofpasom pacnpejeneno koawuecrso Gmros no
KpacHo#l, senémoit u cuHel cocraBnAwmEM B B-OGmrHON nBeTO-
polt cxeme. C uem ceBasaHo Takoe pacnpenenenne?
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17. HazoBuTe aKTOphl, CYIIECTHEHABIE 1A TNOCTPOEHHsA Mojenei
uperonepesau RGB m HSB. KaxuMn XADAKTEDHOTHKAME IBETA
onepupyer Moiens uperonepegaun HSBY

18, Hecaeayiire oxuo «Havmenenme noaaurpeis B rpadudeckom pe- A
aakrope Paint, Kakme wMofens KOHCTPYHMPOBAHHA LBETA TaMm
npegerapiens 7

19. Kpackn xaxkux NBETOB HCNOAL3YWTCA B HBeTHoM npuaTepe? Ilo-
WeMy [AMA NEYaATH HA [BETHOM NPHHTEDE HEIL3A NCNOIBIOBATE
KPACKH KPACHOrO, 3eJ6HOrC H cHHero usetos?

20, MNouemy wmogens RGB cunrtaercs ALIHTHBRHON, A MOIeIsb
CMYK — cyGrpakTussoii neerosoii moaensio?

§ 16
Kogupoeanue 3BykoBOM uHDoOpmMaumm

16.1. 3ByK M €ro XapaxKTepucTHUKW

Feyx — 970 PACHPOCTPAHAIOLMECH B BO3AYXe, BOAE WM APYro# cpeae O
BONHB C HENPEPLIBHO MEHRIOWEACA aMnNnTYaoR W sactotoi (puc. 3.12).

M pOMKOCTE
Huaxuf asyx Bricosia sm._

Puc. 3.12. 3sykoBad BONHA

AMnouTyny SEYKOBEX KogeSannil HAILIBAIOT 3BYKOBBIM JABJEMI- e
eM HIH cHIolf aByKa. JTA BEAMYMMHA XAPDAKTEDPHIYeT BOCHPHHMMASMYIO
rpoMKOCTE dByKa., ALGCOMIOTHYID BEIMYHHY SBYKOBOTO JABNEHHA HiMe-
PHAOT B egMHALAX JaBaeHAA — nackanax ([la). Camme crabuie, ensa
PA3THYHMLIE 3BYKH HMeoT aMmnantyay oxoao 20 mxlla (2 - 10°° Ila,
TAK HA3JLIBAEMEIEH nopor caslmuuMocTH). CaMele CHOLHEIE 3BYKH, He

159
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BHIBOAAIIHE CAYXOBRE OpPraHbl H3 CTPOA, MOPYT HMETh AMILTHTYAY
mo 200 Ila (rak sasksaemuidl Gozesoil nopor).

) Ha npaktuke Bmecto abCONOTHOM WCNONLIYIOT OTHOCHTENBHYID CHNy
(ypoBeHb) 3ayxa, waMmepaemyo B geuwnbenax (ob). Bot HexoTopble 3Ha-
HEHWA YPOBHA 3BYKA:

| Nopor amausmocTy 0 mB6
Wenecr nuc';uu. ObixaHWE . hm—i’.ﬁ nﬁ-_ —
Wenor 20-30 aB
___Faaruaup Cﬂﬂﬂﬂﬂﬂ FPOMKOCTH T _EETEE]A;
Luwnaﬂ. yﬁﬂ_Lna T0-80 nb B
I‘_pt_muan My3Lika 100-120 ab
CawmongT Ha Banére 120-130 a6
Bonesoil nopor 140 J?-.E |

Yacrora onpegenseTci KA KoaWdecTso konebaHuit B CeryHAY B
Beipaxcaercs B8 repuax (I'm). Yem Gonnime wacToTa, TeM BHEIMIE SBYK,
u Haobopor. Yenoserk cnocofen cABIMATE 3BYK B IIHPOKOM YaCTOT-
HOM [AMANAI0HE, HO BAXKHOE ANA JHIHH ZIHAYEHHE HMEKT TOJALKO
asyrnt or 125 xo B0O00 I'u. Hanpumep, asykoBbhie BOJHBL B JHATA3IOHE
500-4000 Ty coOTBETCTBYIOT HEAOBEUECKOMY rojocy. SByHaHHe HeT-
CHOMO roJoca, NeEHe OTHIL, [MEDoT OTHOCATCA K BRICOKHM SACTOTAM,
3pyr KoHTpabaca, peuaHwe sBepeill, PACKATHI IpOMa — K HHAKHM.

16.2. MNoxaTHe 3IBYKOIANWUCKH

;;ﬁ' ;5 3BYKOIANMCE — 3T0 NPOUBCC COXpaHeHWa WHQOPMaLMK O NapameTpax
= 3BYKOBLIX BOSH.

Cnocobnl aanucH 3BYKA PASAENAIOTCA HA
anajgoroesie u uudpossie. [Ipn ananorosof
SANACH HAaA HOCHTEeIe [.EH.EMB]]IH.E'I"B.II Heope-
PHIBHEIR «cOenoxes aBYKOBON BomEsl. Tax,
HA& TPAMILTACTHHEE ODOINEYMATHRIBAETCH HEIpe-
PHIBHAA KAHABKA, Harmdm KotopoH noBTO-
PHIOT AMILIMTYAY M YACTOTY 3BYKA.
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16.3. Oundpoexka 3ayka

Yrofs woMnobioTep Mor ofpabaThBaTh 3BVE, HENDEDPLIBHLIN 3By-
KoBOH cHrHAN JomxeH 0BT npeolpasoRad B UHQPOBYID AHCKpeT-
Hy®© thopmy. [laa asToro ero mogBepralT BpeMeHHON AHCKpeTHIANNE
H KBAHTOBAHMK: NAPAMETDPHl 3BYKOBOTO CHTHAJA HIMEDAWTCH He He-
NpepLIBHO, & 4Yepe3 onpefeféHHLIe NPOMEKYTKH BpeMeHH (BpeMeHHAA
AWCKPETHIANMA); PesyALTATH HEMepeHHE SAaNWCLIBAKTCH B IbpoBOM
BUJE ¢ OrpaHHYeHHON TOYHOCTERIO (KBAHTOBAHHE).

Boofime roeops, B KOMIObIOTED NPHXOAHWT HE CAM 3IBYK, A& SJEKT-
PHYECKHIl CMTIHAN, CHHMAEMEIR ¢ kaxoro-mbo verpoiicTBa: HANPHMED,
mukpothon npeobpasyer SBYKOBOE JaBJEHHE B JEKTPHHECKHEe KoJe-
fannA, KoTOpsle B gansHedmem u ofpabaTeiBaioTcd.

Ecan sanHchiBAETCA CTEPecanyK (BeAETCA ABYXKAHANLHAA 3AITHCH),
TO OUM(MPOBKE NMOJABEDPrAaeTCA HEe OANH JJMeKTPHYecKHil CHIHAM, a cpasy
ABa H, CHENOBATENLHO, KOJMHYECTBO coXpaHseMoil nmdposoli madop-
MANHH YIBAHBAESTCH.

CyuiHoeTs BpeMeHHON IHCKPOTHIAIMH 3AKTIOUAETCH B TOM, 49TO
AHATOTOBLI 3pyKOBOH CcHrHAN pasfHBaAeTCA HA OTHEIBHLIE MAJCHBKHE
BPEMEHHEIE YUACTKH M JUIA KaM(JIOr0 TAKOTO YYACTKA YCTAHABIHBACTCH
ONpeIeTENHAN BEIMYHHA HHTeHCHBEHOCTH apyka (pue. 3.13). Hpyresmn
CAOBAMH, YEPed KAKHE-TO NMPOMEMNYTKH BPEMEHH Mbl HAMEpAeM ypo-
BEHLB AHANOTOBOrO cHrEana. KonmmwecTBo TAKHX HWaMepeHHi 3a OgHY
CEKVHIY HAZWBASTCH YACTOTON NHCKPETHIAIINM.

YacTora AWCKPETHUIAUMM — 3TO KONUHECTBO WIMEPEHWIA TPOMKOCTH 0
asyka 3a OAHY CEKYHAY.

Alt)

Puc. 3.13. Bpemennfia guckperHsanng seyrosoro carmaza (A(t) — amman-

Tyna, ¢t — Bpema)
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Yacrora guckpernsannn mamepaerca B repoax (Fm) » smaorepmax
(&l'a). 1 ko= 1000 'u, Yacrora amckpernsaums, passas 100 I'm,
OJHAYAET, WTO 34 OJHY cexyHAY npopoguaock 100 mamepenmii rpom-
HOCTH 3BYKA.

KauecTso 3pyxosanmues 3aBHCHT He TONBKO OT YACTOTHl AMCKpe-
TH3AIMK, HO TAKMXe M o7 rAy0MHB KOAHPOBAHHS 3BYKA.

FnyGuna xoompoBsanws 3ByKa WM PAIPEIUEHWE — 3TO KOMWMECTBO WMH-
hopMaLMK, KOTOpOe HeobXoAMMO ONF KOOWPOBAHHMA OWCEDETHBIX YDOB-
Hel rpoOMKOCTA UWMPOBOro 3ByKa.

B pesyabraTe namepenmil ssykosoro cmrHaza (ca. pmc. 3.13)
HA KAMXA0H ero «cTyneHnkes Gyger noay4eHo HeKOTOpoe 3JHAYEHHe
rpOMKOCTH, HOpM ITOM BCe De3VILTATH HaMmMepeHHl OyaoyT JAeMaTs B
HEROTOPOM JHANA3OHE,

Nyers nmog sanucs OQHOMD Pe3YALTATA HMIMEDEHHA TPOMKOCTH B
ODAMATH KOMObOTepa oTBeneHo n Gur. Bw sHaere, uro ato noaso-
JAeT 3aKOAMPOBaATE poBHO 2" pasHEIX peavanTaToB Hamepenmil. Tax,
npu n =8 MomHO sakofgupoBaTh 256 pasHHIX pe3yALTATOB HaMepe-
Hull rpomexocTH asyka. Iloaromy Bech AMANA30H, B KOTOPOM MOTYT
HAXOAMTHCH DPE3YILTATH HAMEDEHWA I'DOMKOCTH 3BYKA, MOMHO paa-
OuTe Ha 256 pasHLIX DOAAMANA30HOE — VDOBHed IpDOMKOCTH 3BYKA,
KAMAOMY H3 KOTOPBLIX NPHCBORTEL cBOll vHHKANeHWE woa. Ilocae
aToro RamAull uMemuiica pPesyaLTAT HIMEpeHWH IPDOMKOCTH 3BYy-
K& MOKHO COOTHECTH ¢ HeKOTODHIM NOAAHANA3OHOM, B KOTOPLIE OH
nonajgaeT, H KOAHpPOBATL ero HOMepoM (KOZOM) COOTBETCTBYIOILEro
YPOBHA IPOMEOCTH,

B sasscEMoCTH OT CHTYAIMH HA NPAKTHKE HCOOAbLIVIOTCA paa-
HEI® JHAMEHHMA YYACTOTHl JHCHPETH3ANMH M TAVOHHE KOOHPOBAHMS
(raGn. 3.13).

TaBnuua 3.13
MNpumepe NnapameTpos ouvdpoBKK IBYKA
Taybuna Yacrora Yneno
Hyonawne | wonmposauus, Gur  amcxpermsaummm, kl'm  kamaxos
Tensthonnan ceaab 8 — B_ _— 1
CD 18 44,1 2
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Ilpumep. Oneamm ofbém asyxosoro crepecayamodaiina c ray-
6unolt kogupoBanua 16 Gur m wacrorodt gmexkpernsammm 44,1 kl'n,
EOTODPLIH XpaHHT 3BYKOBOH (QparMeHT AAHTEALHOCTRH) 3BYYAHHA
15 cexynam.

OfwémM TAROro asyroBoro QparMeHTAa paseH:

2 (kamana)- 16 Gur-44 100 'm - 16 ¢ =
= 2 646 000 GaifiT = 2 584 KGaiiTa.

YBeanunBaAS YACTOTY AHCKDPETHRALWHA H rayiMHY KOOHDOBAHWS,
MoxtHO GoJee TOYHO COXPAHHTL H BIOCNSACTBHH BOCCTAHOBHTL (dopMmy
apyroBoro curHAna. [Ipm sroMm ofBéM cOXpaHfdeMBIX JAHHBIX Oymer
VBETHYHBATLCH,

Basuo NMOHHMATH, KAKHX TNAPAMETPOB ONMPPOBKH AOCTATOYHO,
yrobul coxpanseMmsulii asyk 6w mocrarouno OAMIOK K HCXOAHOMY, A
cogepskaiail ero dalln uMen MUHMMATEHO BoaMOMHBIN 06béM. B Ha-
yane 30-x rogos npomaoro BeKa ObI0 YCTAHOBAEHO, WTO 3TO BO3-
MOMHO, ECJH YACTOTA BpeMeHHOH AucKpeTH3anH® Oyger B gBa pasa
BEIOE MAKCHMANTRHOH YACTOTHE HEMEPAEMOrD CHIHAJA.

B 1928 rogy amepuKaHckMi yHéHsid Mappw HaRKBUCT BhICKAa3an yTeep-
WOSHWE, YTO YacTOTa AMCKPETHM3auMW gonxHa Bume 8 gsa wnw Gonee
pasa Bsile MAKCMMANBHOW 4YacToThi WaMepsemoro curiana. B 1933
rogy HaWw cooTeYecTeeHHWE B. A. KOTENbHWMKOB W HE3aBMCHMMO OT Hero
amepukarel Knog Wendon 8 1948 rogy cdopmynqpoBany W Ookasann
Teopemy, Donee cuneMyio 4em yreepxaenvwe Halikewcta, O TOMm, NpW
KaKMX YCNOBWAX W KdKk NO OWCKDETHLIM aHaYaHMAaM MOXHO BOCCTaHD-
BUTE hopmMy HENPEPLIBHOND CWrHana.

CAMOE INABHOE

3ByK — 9TO PACTIDOCTPAHAIOIIMECH B BO3AYyXe, BOAe HAH Apyrodf
cpeje BOJHE ¢ HeNpPephIBHO MeHfoomeiics AMOAMTYA0OR ® 4YacTOTOM.

Yrofist KoMObioTep Mor ofpafaThBaTh 3BYEK, HenpepuiBHLIA aBy-
KoBOH cErEan aoaxked OmiTe npeofpasosar B nEQpPoOBYI JHCKDET-
Hy1o dopmy. l1s aToro ero NOABEPra}T BpeMeHHON AMCKpeTHaaIHH
H KBAHTOBAHHIO: IMADAMETDHl 3BEYKOBOIO CHIHANA H3MeDHIOTCA He He-
NpPepLIBHO, A Yeped oNpefelfHHLIe NPOMEKYTKH BDEMeHN (BpeMeHHAsn
AHMCKPETHIANNSA); PesyALTATH H3MepeHHi 3amuchBalOTCH B NRdpoBOM
BHAE ¢ OrpaHWYeHHOl TOYHOCTLIO (KBAHTOBAHHE).

Taxum obpasos, npH onudpoBKe IBYVKA HCHAMEHHE COXPaAHAEMO-
ro CHrHANA IPOMCXOMHT ABAMILI: BO-NEPBHX, NPH JIHCHPETHIANN
TepaeTcAa HEQOpManHa of HOTHHHOM HMIMEHEHHH JRYKA MEMXTY HaMme-




aea 3. MNpeacragnenne wudopmaymnm

peHHAMME, & BO-BTOPLIX, [IPpH KBAHTOBAHHN COXPAHHKOTCH He ToO4YHKIE,
a DAH3KMe K HMM JHCKpPeTHbLIe 3HAYEHHSH,

Obpém oundpoBaHHOr0 3BYKOBOrO (parmMeHTa B GHTAX HAXOOHTCHA

KAy OPOH3BefeHHe YACTOTH Juckpermaanun B I'm, raybumawm kogupo-
BAHHA 3BYKA B OGHTAX, AAHTEJILHOCTH 3BYYAHHA J4NHCH B CEKYHIAX
H KOJIHYEeCTBEA HaHAMDB.

Bonpocsl v 3anaHue

1.

2.

3.

Kaxum ofpasom npoucxogur npeolpasoBaHMe HeNpepsIBHOrO
GBYKOBOIO CHrHAJMA B AHCKpeTHH mudposoit kox?

Kar uacrora auckpermsamp® ¥ rayinHa KOAMPOBAHHA BAMSOT
HA KavecTBo Oudpororo asyka?

TlponasoguTes YeTHPEXKAHANLHAA (KBAZDO) 3BYKOZANHCEL C 49a-
crorolt guckpermsanms 32 kl'n u 32-6ATHEIM paspemeHHeM.
Banucs aawuTca 4 MHHYTH, €8 peayJbTATHl 3aHOoCATCHA B (aiin,
CHCATHE JAHHBIX He npouasogurces. Onpegenmre npnliawsHTeNLHO
pasmep noaydaesHoro daiina (s smerafaiitax). B xauecTee oTBe-
Ta yramare Gmmkaiimee ® pasmepy aiina menoce umeao, Kpar-
moe 10.

. Myssiransasiil dparmenr 6w sanucan B dopmare MoHO, omHd-

poBaH M coxpaHéH B eage daifina Gea HCNOALIOBAHMA CHATHH
maEHEBX. Paamep nonyuensoro dailina — 49 M6aitr. 3arem Tor
#e MyaslKanbHbiH dparMenTt Ghla sanHcaH mOBTOpHO B (opMaTte
crepeo (IBYXKAHANBHAA 3ANHCE) B oDHQPOBAH ¢ paspelIeHdeM B
4 pasa BeEIIEe ¥ yYacToTol AEcKperHsanue B 3,5 pasa Mensme,
geM B Nepreil paa, CxarHe JaHHBIX He OPOH3BOAMAOCE, YKa-
skure B merabafitax pasmep dailina, nogydyeHHOro NPH NOBTOD-
HoOft sammcn.

. MyaukaaeHeft dparment O6win oumdpoBar M 3anMcad B BHge

daiing Oed MCOOABIOBAHMHE COEATHAE aaHEEX. [HoayuwsBmmics
taitn GuLl nepegaH B ropod A no KaHany cBasM 3a 32 cewyH-
Asl. 3aTeM TOT e MY3IHKANBHLIA ¢parment Oma onudposan
NOBTOPHO ¢ paspeileHEdeM B 3 pasa BbiIe H 4YACTOTON ZHCKpe-
TH3ALMH B 3 pasa Belme, ueMm B nepesiii pas. CixarHe aHHBIX
He nponasognaock. [lonygyenanii cafin Ouan omepenan B ropon B.
MMponyckuas cnocobHocTk KaHana cBsan ¢ ropogom B B 2 pasa
BhIIIE, 4eM KaHala cBAsH ¢ ropogoM A. CHOILKO CEHYHA AaH-
nack mepeaasa daitia 8 ropog BY




Koaguposanmwe asykoBoi mHdopmMmaumn

6. Mysukaneuuill (parment 0w onmppoBan W 3anMcal B BHAe

thaiina OGea wucnons3oBaEMA cxmaTHA AaEEbX. [losyvausummiics 0
¢aiin Guin nepesan B ropog A no Kanaay ceas® aa 96 cexymg,.
BareM TOT ke MySHIKAABHBLIN ¢dparment O6m onmmdposBaH mo-
BTOPHO ¢ paipeimlendeM B 4 pasa BeIIIe ¥ YACTOTOH AMCKpeTH-
sanne B 3 pasa HHKe, 9eM B nepssiii pas. CxaTHe JaHHLIX He
npouasoannocsk. Ionyuenuniit aitn 6wmn mepenan B ropon B 3a
16 cexynn. Bo ckonsko pas nponyckHas crnocofHOCTL KaHAJA
cesan ¢ ropogom B Goaeme nponyekHoll cnocobmocTm kamana
cBASN © ropojgom A7

7. B cern Hurtepuer uaiiamre uaQOPMALMIO 0 IJANMCH MYILIKATL- A

HEX nponapenenuit 8 Gopmare MIDI. Ilouemy zanuch, anyka B
aroM (POPMATE CYHTAKT AHATOMHYHON BEKTODHOMY METOSY KOM-

posanua rpadudeckux uzobpaxenni?

AononHuTensHee Marepuansl K rmase CMOTPWTE B ABTOPCKDA macTep- P
CKOiA. .
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SANEMEHTb! TEOPUX MHOXECTB
M ANNEBPbI JTOFUKWU

§ 17
e HekoTopbie CBEeAeHUS W3 TeOPUU MHOXECTB

17.1. NMoHaTHE MHOXEeCTBEAa

C noHATHEM MHOMECTBA Bl NOJHAKOMHAIHCHE HA YPOKAX Mare-
MATHKH eINé B HAYANBHOM mKone, a sareM paboTannm ¢ HHEM OpH
M3IYYeHHH MATEMATHKH B HHOOPMATHKH B OCHOBHON mIKOJe.

0 MHOXECTBO — 370 COBOKYNHOCTh OGLEKTOE NPOW3BONBLHON MPUPOA,
KOTOpP@R PACCMATPUBAETCS KAK EAMHOE Lenoe.

IpuMepaMB MHOMECTB MOTYT CAYMHThL: MHOMECTBO BCEX YHeHH-
KOB Bamlero Kjaacca, MHomecTBo Beex kurenedt Canxr-Ilerepbypra,
MHOMCECTBO BCEX HATYDANLHEIX YHCE], MHOMECTBO BCex peleHHit He-
KOTOpPOro ypasHeHHA H T. M.

MHoMecTBA TPHHATO 00O3HAYATH NMPONHCHEIMK OyKBaMH JaTHH-
croro amdasura (A, B, C, ..). O0beKThl, BXOLAMIHE B COCTAB MHO-
HEeCTBA, HAZKIBAKTCH N0 aJeMeHTAMH.

MHOeCcTBO MOMKHO JAJATE CHAEIYIOMIMMH crnocobammu:

1) nepeunciaeHHeM BCEX €00 JJEMEHTOH;
2) xapaKkTepHCTHYECKHM CBOHCTBOM ero 3JeMeHTOR.

B nmepsBoM caydae BHYTPH (HrypHLIX CKOGOR NepeducasiorTcs
Bce OOBEKTEI, COCTABIAKINHe MHOMecTBo. Kamawii ofwnexTt, BXo-
Aampit B MHOMecCTBO, yKaswBaeTcA B QHrypHRX ckolkax nums
OAWH paa.

Hanpumep, sanmes M = {1, 3, 5, 7, 9} oamauaer, uro MHOMKe-
ecrpo M coctomt ma umeen 1, 8, 5, T m 9, Touno rakoil ke cMbICH
Gyaer umers sanmes M = {3, 1, 5, 9, T}. Mnaue rosopsa, MopAAoOK
PACTIOJIOMKEHAA HIEMEHTOB B (PHTYPHEIX CKOOKAX 3HAYEHHA HE MMeer.
BasHO TOYHO YKa3aTh, KAKHE HMEHHO OOBEHTH ABIANTCA JIEMEH-
TAMH MHOMECTBA.
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Hanpumep:
* yueao 5 ABAAETCA SAeMeHTOM MHOMecTsa M: 5 e M)
* ypeao 4 He apngerca snemenToM MHOMecTBa M: 4 ¢ M.

1o Me MHOMECTBO MOMGHO SaJaTh € NOMOIILI XAPAKTEDHCTH-
HeCKOro cBoiicTea ofpasyiompx ero ajJeMeHTOB — TAKOro cBolcTEa,
KOTOPBIM 00MagaeT KAMALIL aJeMeHT, NPHHALJEMAIIHH MHOEECTBY,
B He ofnajaeT HH OJHH 3JEeMEHT, KOTOPHIH eMy He NDHHALIeHINT.
B HameM ODpHMEDE MOMHO TOBOPHTE O MHOMECTBE HATYDANBHEIX
OAHOZHAYHEIX HOYETHRIX YHCE.

B paccmaTpuBaeMOM MHOMecTBe M comep:uTCA 5 3JeMeHTOB.
Oro obosmauasror rak: [M|=5. MomxHO COCTABHTE MHOMKECTBO, CO-
nepsamee awboe uyneno snementTos. Hanpumep, MHOMteCTBO Beex
ropreii ypasmenus x° — 4x — 5 = (0 goHeuHo (ABA BNEMEHTA), A MHO-
JECTBO BeexX Towek npamoli Geckomeuno. MuoskecTmo, He comepca-
mee HY OJHOTO AJEeMeHTA, HASLIBASTCH OYCThM B oboaHavaeTcH cHM-
ponom &,

Mepsrifi cnocod samaHEA MHOMECTH NPHMEHHM TOMBKO A KOHe4-
HEIX MHOMECTE, 8 B TO [IPpH YCIOBAH, 4T0 YHCIO SJeMeHTOB MHOHe-
cTBA HeBenEEo. Bropmivm cnocofoM MOMEHO 3ajaBaTh KAK KOHeYHBIE,
TAK M OECKOHEYHBIE® MHOMECTBA.

Hz HeroTOpLIX aleMeHTOB MHOMecTBAa M MOMHO COCTABHTE HOBO®
MHOKecTBD, Hanpumep P: P = {1, 3, 3).

Ecnp wamawil saeMeHT MHOMecTBA P npRHALTeMHT MHOMECT-
By M, to rosopaT, uro P ecTh mogMHOoxecTso M, M 3anuceIBaOT:
Pc M.

Camo muoecTso M ABAAETCA CBOMM NOIMHOKECTBOM, T, K. KAM-
Aurit anement M npusagnexnt muoxectsy M. Ilyeroe MHOMKECTBO
TaK#e ABAAETCA nogMHOoMecTBoM M.

Paboraa ¢ ofbexTaMH Kakxoii-To onpefenéHHONR NpHpPOasLl, BCeriaa
MOM(HO BEIOEINTE scamMoe (oAblIoes HIH YHHBEPCAJBHOE MHOMECTBO,
CONePHKAIIEe BCE BOIMOMKHBIE NogmMHOMecTBa. [IyeTs A — MHOMKECTBO
YETHRIX 4Mcesn, B — MHOMECTBO HATYDANBHEIX upcen, C — MHOMKe-
CTBO YHCENa, KPATHEHX naATH. Toraa cameiyM BOABMIMM MHOMECTBOM,
cogepxammaM B cefe mMHOMecTBa A, B m C, a Taxme Apyrae no-
nolHLEIe MHOMECTES, OVIET MHOMECTBO LIENLIX YHCe]X. YHHBeDCATLHOES
MHOMecTBo Oynem obozaadats Ovksoit U.

HOna marpagsEoro Ha3obpaxkeHns MHOMECTE HCHOJBIYIOTCH KDPYTH
ditnepa (pume. 4.1). Toukm BHYTPH KpYIra CUHTAKOTCA 3JAEMEHTAMM
MHOMECTBA.

1} CumBon & HASKIBAETCH SHAKOM OPHHALTENHOCTH.

§ 17
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masa 4. Teopua mHoxecTs u anrebpa nornkm

.
1 2

Puc. 4.1. lpadmaeckoe naobpamenne muomectn: 1) x e M, 2) x e M

17.2. Onepaunm Hag MHOXECTBaAMM

Han muoxecTBaMH, KAK B HAJ YHACJAMH, NMPOH3BOAAT HEKOTODLIE
OMePATLHH,

0 Nepecevennem asyx mHOXECTE X W Y Ha3LBAETCA MHOMBCTBO WX
0By 3nemeHTos,

Ilepeceuerne MHOMECTE O00IHAYAIOT ¢ DOMOMLIO aaka ~ X Y.
Ha pucynxe 4.2 sagpameno maomecrso X ~ Y,

X Y

Puc. 4.2, Tpajgmuecroe nsofpaxenne muomecrsa X n Y

Ilyere muoxkectea X u Y cocroar ma Gyke:
X ={m; &, o, A, a}
Y={y, p, o, &}
ITH MHOMECTBA HMewT obIOHe sJeMeHTHI: K, O.
XnY=(xr o}

Muomecrea M n X He nMeoT oDUIHX SNeMEHTOB, HX Iepecede-
HHE — OVOTOE MHOMECTRO:
MnX=0.

Iepeceuerne MuHOMNecTE M B P ects MHOEecTBEO P, & nepecede-
ape MEOMEecTE M u M ecrs muOMmecTEo M:

MnP=Pp;

MnM=M,
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O0veguHeHMEM 08YX MHOXECTE X W Y HAZLBAETCHA MHOXBCTBO, COCTOA-
wee W3 BCEX IANEMEHTOE ITHX MHOMECTE W HE COOBDMALLEE HHKAKMX
OPYTux NeMEeHTOB.

Ofbeannenne MHOMeeTE o000ZHAYAIT ¢ [OOMOIILK 3HAKA
AwY.
Ha pucyaxe 4.3 sakpameno muomecrso X U Y.

X Y

Puc. 4.3. padudeckoe maclpasenne umuomectsa X O Y

Jns HAINX NPHMEpPOE:
XuY={m, k, o, x, a y, ph

MuX={1,3,5 17,9, m g, o, n, a};
MuP=M: MuM=M.

NogymaiTe, BO3MOXHO N paseHcTeo: A U B=4 B, 0

Ilepeceserne H obbegnHeEHe BLINOMHAIOTCA Aaa mwoboit Dapskl
MHO#ecTB. Tperbs onepanua — AONOJHEHHE — HMEeT CMbLICA He IS
BCEX MHOMECTH, 8 TOABKC TOLAA, KOTAE BTOPOe MHOMKECTBO ABIAETCH
NOAMHOMECTEOM NEpBOTo.

MycTe MHOXECTBO P RBNAETCA NOOMHOXECTBOM MHOxectsa M. Oonon- 0
H.IIH.HPAQM%MWMHW. COCTORALLEE M3 TEX anamMeHToB
M, KoTopLie He Bownw B8 P,

Hononueane P no M ofosnauarorP: P = {7, 9.
Honoaueane M go M ects nycroe MHOMECTBO, NONONHEHHE IIY-

croro mMEOoMecTEA A0 M ectn M: M =; @ = M.

Ocobuiit MHTEDEC NpPeACTARIAST JONOJAHEHHE HEKOTOPOro MHOMEe-
ctea B po yausepcansHoro Mmuosecrsa U. Hanpumep, ecim B — 3710
MHOMECTBO TOUEK, UPHHALIEHKAINX HEKOTOPOMY OTDEaKY, TO erc jo-
noaHeEHeM B 10 vEHBepcAnsHOrMO MHOMecTsa [/, KOTODLIM B JAHHOM
CAVYAE ABMIALTCH MHOMECTBO BCEX TOYMEK UHCHOBON npsamoil, saiser-

CH MHOMECTHO TOYeH, He NPHHALNEAMHX TAHHOMY OTDEIKY.
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B ofmem cayuae Moxem aanHcath: B U B=U (puc. 4.4)

B

Puc. 4.4. Jlononsenne MaokecTsa B 00 YHHBERCANLHOND MHOMECTEA

Ha pucynxe 4.5 smamo, uro mHomecTso A o B Gyaer coBnajgars
¢ VHHBepCANBHLIM, ecan A Oyier cOBOANATE C MHOMECTBOM l_? Han
CONEPKATE ©T0 B KAYECTBE nofAMHOecTsa. B nepsom cayuae, T. e.
opa A = E. MBI HMEeM Jea0 ¢ MHHHMAJIBHBEM MHOMKECTBOM A,
TakuMm uTro A B=U,

AcB

Puc. 4.5. Bubfop raxoro muosecrsa A, uro AUB=U

@ Kaxim OonkHo Buite wHOXECTEO A Ans Toro, YT1ob0b MHOXECTBO
A U B coBnafano ¢ yHMBEPCANbHBIM MHOXECTBOM?
Ins oTBETA HA 3TOT BONPOC BOCNONL3YATECH PUCYHKOM 4.6.

BcA

Puc. 4.6. Bubop Taxoro mmoxecrsa A, wto A UB=U

170
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17.3. MowHOCTE MHOMECTBa

MOWHOCTLIO KOHEYHOMD MHOXECTBA HA3LIBAETCA YWCNO Ero anemMeHTos,
MowHocTe mHoxecTsa X ofoanaqaatca |X|.

B paccMoTpeHHHX Bmime npumepax [X| =5, |[M| = 5.

Yucao anemenTos o0BeAMHEHHA JABYX HENepeceKANNIHXCA MHO-
FECTE PABHO CYMME YHCE] SJIEeMEeHTOB aTHX MHoMecTs. Tak, B oDmemgH-
menun mHOMecTs M m X comepsmurca 10 anementos: M U X| = 10.

Ecan e MHOMECTBA NEPECEKANNTCH, TO YHCIO SNeMeHTOB 00b-
eMHeHNA HAXOOHTCE choxHee, Tak, X COCTOMT H3 O 3NEMEHTOR,
MHOMecTBO ¥ — ma3 4, a ux obpegmnenne — ua 7. Cromenmwe wHcen
5 m 4 gaér Ham uucno 9. Ho B sry cyMMmy ABAMIL BOILIO YHCIO
3JIEMEHTOB Nepecedenusa. Yrolsl NMoAyuYMTH NpPaBHALHBIN pesyasLTaT,
HAOO E umceny ageMentToB X npnbapdTs UHCIO daeMeHTOB Y H H3

CYMMB! BEYECTH YHCIO ajeMenToB nepecedenus. Ilonyuennas dopmy-
A moAXopuT AnA mobux aByx mmoxects: X Y] =X+ (Y- X Y]
910 wacTHHI caydail TAK HASKBAEMOrD NPHHIMIA BRINYeHHH-HCKIIO-
YyeHHH.

MNpyHUMNOM BENKOYEHWA-MCKNIOYEHMA HadeiBaeTcA HopMyna, No3BoNRAK-
LWAR BLIMWCMNTE MOWHOCTE OObeaMHEHWA (NERECEYEHURA) MHOXECTB, ecnm
WM3BECTHB WX MOWHOCTW M MOWMHOCTH BCex wx nepeceseHuil (obwenw-
HEHHA),

Hdna cayuas obbeWHEHHA TPEX MHOMECTE QODMYIa HMEeeT BHI:
XuYuZl=X|+ M+ -IXnY-XnZ-l[¥nZl+XnY¥YNnZ

AnasormuHbsle QOpPMYThl CUPABERAHBL M JJA NepecedeHHA MHO-
AECTH:

X A ¥ =[X]+[¥]- X v Y

XKnYnZl=X[+V+Z-XuY-IXuZl-[FuZl+XuYull.

Hpamep. B aamuanit oagoposurenssslil gareps orupasaserca 100
cTapiextaccHAKOB. [loduTn Bee OHH YBIAEKAOTCA cHOVOOpPIOM, KOHLKA-

MH BaH anpxamy,. [Ipp arom MHOrHe H3 HHX 3aHHMAIOTCA HE OJHHM,
a ABYyMA M Jayke Tpems BHAaMH cnopra. OpraEMsaTopsl BHIACHMIH,
YTO BCEr0 KATATHCHA HA cHoyDopae ymeior 30 pebar, Ha asbax — 28,
Ha KoHEBEAX — 42. Beero ymeEmeM KATATHCA HA JBIMGAX H cHOyDOpae

§17
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Fmasa 4. Teopua MHOXECTE W anrebpa normkm

H3 HHX MOTYT NoXBAcTAThCcA 8 pefar, Ha Jgwmax u xonskax — 10,
Ha cHoyDoOpEe M KOHBKAX — D, HO TOJABLKO TPOE M3 HHX BJIANEIOT
BCEMH TpeMA BHIAMH cnopra. Croasko peDAT He VMEeT KATATLCH HH
Ha cHoyOopae, HH HA JbIAAX, HA HA KOHbRAX?

O6osnaunm qepea S, L 1 K muomecTea cHOYGODOHCTOB, JIkIMC-
HMKOB ® moburenedt xomsKoB coorsercrBenmo. Torma |S| = 30,
IL| = 28 u |[K|=42. Tipn srom [SNL| =8, |[K nL| =10, |Sn K| =5,
|SNLnK|=3.

Obbenuuenne muomecTs S, L m K — 310 MEOMecTBo pebsar,
VBASKAWMUXCA XOTA Obl KAKHM-TO BHAOM CHOPTA.

Mo dopmyne sxmovenuii-HeKIOYeHHE HAXOTHM:

ISULUK|=30+28+42-8-10-5+ 3=80.

Taxkum obpasom, ua 100 crapmernaccankos 20 He yMeWOT KATATL-
CH HH HA cHOoyGOpae, HH HA JRIMKAX, HH HA KOHbKAX.

CAMOE INMABHOE

MHOMXeCTBO — 5TO COBOKYNHOCTE OOBEKTOB OPOH3BOJLHON mpH-
poikl, KOTODAA PACCMATPHBAETCH KAK eIHHOE I[eJoe.

INepeceuenmem aayx muomects X u Y HaswBaercs MHOMKECTBO
ux ofmux aJgeMeHTOS.

ObpenuEenneM ApyX muoxecTs X u Y HaSkBaeTCA MHOMKECTBO,
COCTOAIEE W3 BCeX DSJIEMEHTOB BTHN MHOMECTE H HE COAep:aliese
HHKAKHX [JPYIHX 3JeMEHTOB.

Iyere mMEOMecTBO P ABAAeTcH NOOMHOMECTEOM MHOMecTBa M.
HMonoasesnem P go M HasmpaeTcs MHOM(ECTBO, COCTOHINEE M3 Tex
agemedTos M, RoTopsie He BomiH B P,

MoOImHEOCTEI) HOHEYHOO MHOMKECTBA HAILIBAGTCH YHCAO ero Bjae-
MEHTOR.

D@opmyna BRINYEHHN-HCKIIOUeHNE DO3BONAST BHIYHCAHTE MOIL-
HOCTE Oo0BeARHeHNA (mepecedeHHA) MHOMECTB, ©CAH HIBECTHHBl HX
MOIDHOCTH H MOIIHOCTH BCeX HX nepeceuennit (obbegmmaenmii).

Bonpocel v 3agaHua

1. Ecniu muomecreo X — 9T0 MHOMECTBEO HATYDANLHEIX YHCEN,
AeNANMXCA HANeno HAE 2, A& Y — MHOMECTBO HATYPAIBHEIX
uHCcen, AeAANINXCcHA HAaneno Ha 3, To 9To Oymer:

1) nepecevenneM PTHX MHOMECTE]
2) ofbeIAEEHHEM STHX MHOMecTE?




HexoTopsie cBeAeHMA U3 TEOPMM MHOXECTB

2. llyers muOMecTBO X — 3T0 MHOMKECTBO HATYPAJLHBIX HSHCE,

3

menAmmxcA Hauneno Ha 18, a Y — MHOMECTBO HATYDANBHBIX
YHCEeN, JAeJSIIHXCA Haneno Ha 14, VeamuTe HaMMeHbIIee 4HC-
JI0, BXOAALIEE:

1) B nepecedeHHe HTHX MHOMKECTH;

2) 8 obbeguHeHHe 3THX MHOMeCTR?

Ilyeres A, B u C — HewoTOpble MHOMKECTBa, o0O3HAYEHHBIE KpY-
rami, U — yHHBepcANbHOE MHOMKECTBO.

C nomomso onepanmnii ofbefHHEHHA, NepeCeYeéHHA W JONOTHEe-
HHSA [0 YVHHBEPCANBHOIO MHOMKECTBA BhIpasuTe wepes A, B u C
CIegyIomHe MHOMOCTRAS

D1v2uduvdubub; 4) 2ud4ubub;
2) 2w b ) 1uwiuad:
3) 5; 6) 8.

- B nepeyw cmeny B narepe «J/ly6knes oramxann: 30 oramuERKoB,

28 noGegurenelt onmmuman m 42 cnopremena. [Ipu srom 10 we-
Aoper ObliM ¥ OTAHYMHHEKAME, ¥ nobeINTensMH OIMMOHAL, 5 —
OTAHYHHKAMH H cOOpTOMeHaMH, 8 — choopreMeHaMH ® mobegm-
TENAMH OJHMIOHAL, 3 — o OTAHYHHKAMH, H CHOODTCMEHAMM, W
nobegurensMu onumnuag. CKoasko pebaT OTALIXAN0 B Jarepe?

- CrapmieknacCHHKH SANOAHANH aHKETY ¢ BONpOCAMH 00 aKaame-

Hax no BeiGopy. Oxasanock, uro Be0pain OHH HEQOPMATHKY,
¢uanry n obwmecrsoananmue. B kaacce 38 yuemnkos, O6mect-
BogHanne Bwbpan 21 ywenur., npwuéMm Tpoe Ma HUX BHEGpaTH
emeé u MHPOPMATHKY, A& IlecTepo — emé B (usuxy, Oaun yue-
HuK BeiOpan sce TpH npeamera. Beero madopmaTuky sBmGpa-
au 13 yyeHMKOB, NATEPO W3 KOTOPLIX VKA3aAHM B AHKeTe IBA
npeamera. Hano onpesenuts, CKONBKO e yueHHEOB Bhfpain
thuanry.

§ 17
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*G. Ha 100 uenomer B85 smar asrapfickwit sswmx, 80 — Henas-
cxnit, 75 — memenkuii, CROABKO YeNOBEK 3JHAIOT BCE TPH HIkl-
Ka?

§ 18

Anrebpa norvkm

HMa xypea uEbOPMATHKH OCHOBHON IIKOJM Bhl 3HAeTE, WTO LA
KOMOBIOTEDHLIX Hayk 00JblIoe JIHAYEHHE HMEeT MATEMATHYECKAN
JOrMKA, A TOYHee, Bé YACTH, HASKIBAeMAs anrebpoilt JOrHKH.

0 Anrebpa NOrMKM — pa3OEN METeMaTWKN, M3Y4aI0WMA BbICKAILIBAHWA,
PACCMaETPUEEEMEE C TOYKM 3PEHMA WX NOMMYecKHX IHaYeHWH (MCTWHHO-
CTH WKW NOXHOCTHA), W NOrMMeckMe ONepauMd Han HUMW,

Oxopox Byns (1815-1864) — adrnuickuih marema-
TWK, OCHOBONONOWHWK anreGpel norvkW. [lx. Byne
H3y4yan noruKy MLILLNEHWA MAEATEMETAYSCKMMMW METOOA-
M 1 paspaboran anrefpanyeckie METOObl PelUeHWR
TPaOWUMOHHBIX norvyeckmx 3anad. B 1854 rogy oM
onyGnukoean paboTty, 8 KOTOPOW M3NOXWA CyTh an-
reGpsl NOMMKW, DCHOBAHHOA HA TPExX onepauwsax: and,
or, not. Jonroe spemsa anreSpa norvky Obina W3BecT-
Ha OOCTATONHO y3KOMY Knaccy cneusanwcros. B 1938
rogy Knog LewHon npumennn anrebpy norukm Ans
ONWCaHWA rpouscca GYHKLUWOHMPOBAHWS PeneiHo-
KOHTEKTHBIX WHHB~MHW CxEM.

18.1. Nlormyeckue BbICKa3bIBAHMA M NepemMeHHble

BuickadniBaHWE — 3TO NPeANOXEHWE, B OTHOWEHWM KOTOPOrD MOXHO
CKA38Th, WCTHHHD OHO WKW NOXHO.

Hanpumep, srickassBanme « [[wopas Byae — OCHOBONOJMOMHWEK
anrelpsl NOrMKMs MCTHAHO, A BhICKASKIBAHHEe «2 + 2 = B» J02HO.

@ Y1o B MOMETE CKA38TbL 06 WCTUHHOCTA WNKA NOMHOCTH NPeAnOXeHWA
«[laHHOE BLICKa3biBAHWE — NOXbST
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Anrebpa normkm

H3 mMeomuxXcs BLICKASLBAHWI MOMHO CTPOMTH HOBBIE BRICKA-
auiBanmMA. [LnA 2TOro MCHOAB3YIOTCA JOTHYECKHE CBASKH — CJA0BA H
CAOBOCOYETAHMA +HE», +He, +HIN», sECAH .., TO#», «sTOIA H TOABKO
TOrgas o Ap.

BrickasuiBanuA, ODPA30BAHHLIE M3 APYIMX BLICKAILIBAHWA, HA3LIBAKOTCA
COCTaBHLIMK (CNOXHBIMK), BbiCKkasuiBaHWe, HWKAKanA 4acTb KOTOPOro He
ABNAETCA BLICKA3ILIBAHWEM, HA3LIBAETCA ANEMEHTAPHLIM (NPOCTLIM),

Hanpumep, H3 ABYX NPOCTHX BhICKASKIBAHEE «Aarefipa norn-
KH ARIAETCA OCHOBOH CTDOSHMSA JOIMYECKHX CXEM KOMIBIOTEDOBs M
«Anrefipa JOrHKH CIVIKHT MaTeMmatTuyeckofl ocsoBoll pemeHus cnom-
HBIX JMOMHYSCHKHX 3A084Ys MOMHO NOOYYHTE COCTABHOE BLICKA3BIBAHHE
sAarebpa JOrHKH ABAAETCA OCHOBON CTPOEHHA JOTHMECKHX CXeM
KOMOBIOTEPOB M CHYMHT MATEMATHYECKOH OCHOBON pemeHHA CJoM-
HBIX JOrHYecCKHX Jajads.

O6GocHopaHHMe WCTHHHOCTH MAH JOMKHOCTH aJeMeHTADHBIX BhICKA-
apBAHME He ABAReTCA 3agayell anaredpEl JOTHKH. DTH BONpPOCH pe-
IIAKTCA TEMH HAYHKAMH, K cdepe HOTODRIX OTHOCATCH 3JIEMEHTAPHEIE
BhICKAALIBAHNA. Takoe cyieHHe HHTEDECOB 1103BojseT O0O3HAYATE BEI-
CRA3bIBAHHA CHMBOJHYECKHMH MMeHaM#® (HaopEmep, A, B, C). Tax,
ecnu 0bo3HAYMTL SNEMEHTADHOe BhickassiBaume «[mopam Byas —
OCHOBONOJIOMKHHK ANrefpsl JOrHKH* HMeHeM A, a sJeMeHTApHOe
BhICKaskBaHMe «2 + 2 = 5» HMeHem B, TO COCTABHOE BLICKA3HIBAHWE
o JIxopme Byne — ocHoBononomawx anrebpsl normem, u 2 + 2 = 5.
MOMKHO 3ANMCATE Kak +A u Bs. 3necs A, B — noruueckne nepeMen-
HEle, sH® — JIOTHYECKAHR CBA3KA.

Norvyeckan nepemeHHan — 3TD nepemeHHan, koTopas ofo3HadaeT
noboe BLICKAILIBAHWE M MOXET NPUHUMAETE NOMMYECKHE SHAYEHWR “WCTH-
Ha= WKW «“N0Xke,

Jdna noruvecKHxX IHAYEHHH «HCTHHA® H «J0XKbs MOTYT HCIOIb-
B0BATHCA caelyomue oboaHAYEHHSA:

Heruma Jloms
H J1
true false
A8 HeT
1 0
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HeTHHHOCTE HAIH JOMCHOCTE COCTABHEIX BhHICKASKIBAHNN BSABACHT
OT HMCTHHHOCTH HJIM JOMHOCTH OODASYOIHX HX BhiCKAkBAHWA N
onpepenégHoil TPAKTOBKH CBA30K (NOrHYecKHX onepanuit HAL BhICKA-
ALIBAHAAMH).

18.2. Jlormyeckue onepauvm

0 fNlorwyeckan oOnNepauMs NONHOCTBIO MOXET ObiTe Onwcada TaGnuuen
WCTHHHOCTH, YKE3LIBAIOWEH, KaKMe 3HAYeHWA NPUHWMEET COCTABHOE Bbi-
CKAILIBAHWE NPM BCEX BOIMOMHBLIX AHAYEHWAX OBPaIVIOLIMX ero 3nemeaH-

TAPHBIX BLICKA3LIBAHWA,

Ha gypea wndopMATHEH OCHOBHONH IIKONE BAM H3IBEeCTHL! JOIH-
gecKHe ONEpAllMH OTPHIAHME, KOHBIOHKIHA W JuabsioHrnus. Hx rTab-
AHMIBE HCTHHHOCTH NpeicTaBlieHLl HHIKE,

Kounsomkimus JnssonKnma Orpunaune
A|B|AxB Al A  AnmB A A
0 0 0 olo| o 0 1
0 1 ] 0 1 1 1 0
1 =7
1 0 _'El 110 1
1 1 1 1 1 1
0 florvyeckas ONepaLyMa, CTABALLAR B COOTBETCTBME ABYM BLICKAILIBAHWAM
HOBDE, RENAIOWEECH WCTHHHBIM TOMMA W TONBKO Torpa, korga oba vexon-

HE BHICKAILIBAMWA WCTUHHB, HA3ZLIBAETCH KOHBIOHKUWeR wnv noruve-

CKMM YMHOMEHWEM.

Norvueckan onepauWs, CTasAlan B COOTBETCTEME ABYM BLICKa3wBa-

HHAM HOBOE, ABNSIOLEECH NOXHLIM TOMMA W TONeKO Torga, xorpa oba

WCXOOHBIX  BHICKAILIBAHWA NOXHB, HA3LIBAETCA AWILIOHKLUWER UK

NOrMYECKUM CRoOXMEeHWaM.

Norvueckan onepaums, KOTOpas KawaoMmy BbICKAILIBAHWO CTABWT B CO-

OTBETCTEME HOBOE BbLICKAILIBEHWE, IHAYEHWE KOTOPOrD NPOTHBONONOX-

HO MCXOAHOMY, HA3LIBABTCH OTPMLAHWEM WK MHBEpCHeR.

MNpM NOCTPOEHMKW OTPULEHKA NPOCTOND BbICKA3bIBAHWA:

* WCNONL3YETCA OGOPOT *HEBEPHO, YTO» MAWM K CKkasyemomy nobasns-
BTCH 4acTvua sHEe=]

* g BLICKASLIBAHMK, COOEPXALWEM CNOBO =BCE=, 3TO CNOBO 3aMEHAETCA
Ha sHekoTopeie= 1 Haobopor.
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PaccMoTpiM HECKONBKO HOBBIX JOTHMYECKHX onepamai.

Norvyeckan onepaums, CTaeslan B8 COOTBETCTBUE ABYM BbICKA3LIBAHW-
AM HOBOE, ABNAKDLWESECA NOXMHBIM TOrOa W TONBKO TOROa, KOrga nepeoe
BLICKA3bIBAHME (NOCLINKA) WCTHHHO, @ BTOpOEe (ChneacTeue) — NOXHO,
HAILIBAETCA WMMNMKALWeR UM NOrMYECcKUM CReaoBaHueM.

Onepaia HMITHEATHHE ob603HAYMASTCA CHMBOJMOM — H 3ajaércs
caeayioniell Tabnunell HCTHHHOCTH:

A B A—B
0 0 1
0 1 1
1 0 0
1 1 1

B pasrosopmoil pedMH HMITHEAIHA COOTBETCTBYIOT NPeNJoMeHHS,
coflepHCAIINe CEBASKY «@CAH .., TOe». DTV CBAIKY Ml HCHOAB3YEM TOr-
I8, KOT[A NOTHM [OKAZATh HANWUME NPHMHHHO-CIeJCTBEHHONR CBA3H,
HHAYE NOBOPA, BABHCHMOCTh OAHOTO codMTHA or apyroro. Hanpumep,
OycTh HEKOTOpHIA wenoser ckasan: «Ecam sastpa OGymer Xxopomas
Norofia, To A ODOHAY IyIAThe. SlcHO, 49TO YeOBEK OKAMCETCH JIHEeIoM
JHIIE B TOM CIV4Ae, eClH Ooroga OeficTEHTeNLHO OyaeT xXopomei,
a rynaTs oH He moiigér. Ecam ke nmoroga Gyaer naoxoil, To, Heaa-
BHCHMO OT TOrO, NOAABT OH IYJAATE HAH HET, BO /KM €ro Heaxnas
obsuENTE: obemanne MOATH ryAATs OH JaBAN JAMIIL NPH YCAOBHH,
yro noroga Gyaer xopomeit,

Peaynerar onepanmme HMILTHKADNK, KAK H APYIHX JOrHYeCKHX
OOePaIHl, ONpefelAeTcd HOTHHHOCTHH HIH JOMHOCTHID JOTHMeCKHX
MepeMeHHELIN, 8 He HAMHYHEM OPHYMHHO-CNEICTBEHHLIX cBA3el mexmgy
BhicKAaBAHUAMH, Hanpumep, abcyparoe ¢ :mTefickoll Toukn 3pe-
HHHA Bhickasmpanue sEenm 2 > 3, To cylllecTBVIOT BEOLMBIy HBIAETCH
HCTHHHBIM ¢ TOUKH 3peHHA anrebpnl JOTHKH.

Norwyeckan ONepaLwa, CTABALARA B COOTBETCTEWE OBYM BbICKA3LIBAHWAM
HOBOE, AENAIOLLEBCH WMCTHMHHLIM TOMDAa W TONLKO TOrga, KOraa TONLKO
OOHO W3 [BYX BEICKAILBAHWA WCTWHHO, HA3LIBAETCH CTPOro#d (MCKMo-
YAOWEeR) OMIBIOHKLWER,
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Crporas auasioHkums ofoaEavaercs cumsonom & u samaéres cne-
Ayomed Tafaniedl WCeTHHHOCTH:

A®B

Hlu‘g — i
- ¢|b- o =

@
0
1
1
0

B pycckom samke crporoil (pasgenuTensHol) AMIBIOHKIHH cO-
OTBETCTBYeT cBA3KA <anbos. B otamume or ofsumoll AmasoBEKIHN
(cBASKA +HAH*) B BLICKASHLIBAHMH, CONEDMHAINEM CTPOTYK IHIBIOHK-
IHI0, MBI YTBEDMKAAEM, UTO OpoHaciaéT ToABKO oaHO cobmITHE.

Hanpumep, BmickassiBas yreepajenme sHa cerogasmuem maTue
Ilers emanr ma TpuGyne A nubo Ha Tpubyme Bs, Mul cumraem, uro
Hera cuanr aubo Toaeko HA TpHOyEe A, amfo Tonsko HA TpHOYVHEe
B, 1 uro cusers ogHoBpeMenHo Ha aAByX TpuOyHax [lers He Momer.

O Norvyeckan onepauwn, CTABALLAR B8 COOTEETCTEME OBYM BbICKAZLIBAHMW-

AM HOBOE, AENAICLWBECA WCTWHHLIM, KOrAa 068 WCXOOMLIX BLICKAILIBAHWER

HETHHHBL MNK oba WCXDOHbIX BLICKA3LIBAHWA NOXHLI, HA3LIBAETCA IKEM-
BaneHumeR WK PABHOIHAYHOCTLIO,

B noruke skemBaszenuna o0O3HAYASTCA CHMBOJOM < M 3agaércs
cnegviomeil Tabnumeil MCTHHHOCTH:

= A

A
]
0
1
1

i-t:t':tt-:

0
1
T ﬂ
1

B pasroBopHoil pedn AsA BRIPAMEHHA B3aMMHON ofycnoBIeHEHOCTH
HCOONB3YETCH CBA3KA +TOTIA H TOJALKO TOTOA, KOTOA#*, & B MATEMA-
THEEe — «HeobXOoANMO H AOCTATOYHOS.
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PacemoTpuM BhicKaseiBaHHe «[lemwe noiigér B Gacceiln Torga ®
TONLKO TOrAA, KOrJa OH BRIVIHT YPOKH#.

Oro BHICKASKIBAHME HCTHHHO (AoroBopénHOCcTE cobmogaercH),
ec/lH MCTHHHE 00a ajeMeHTApHHX BoicKasmBanusa («denuc nofiaér
B Gacceiine, «/lenuc BuydnT ypokne). BrickasmiBanme HCTHHHO (HO-
rOBOPEHHOCTL HE HADYIUNASTCH) H B TOM caydae, ecqin ofa aneMeHTap-
HBIX BEICKASLIBAHHUA JoHBE («Jdennc He noiigér B Gacceitns, «lenuc
He BeIvulT ypokus). Ecnm sme oaHo M3 ABYX BhICKASLIBAHWIN JTOMHO
(«Jernc nofinét B Gacceiin, XoTA W He BRIVIAT ypokdAs, «JleHAC Bhi-
YHHT YpOKH, HO He noiinér s Gacceiin+), TO AOrOBOPEHHOCT: HApYIIA-
eTCH, H COCTABHOE® BhRICKAZLIBAHHE CTAHOBHTCH NOMHLIM.

A ceiivac nocMOTpHTE BHMMATENRHO HA TAOAHIE HCTHHHOCTH
cTporoil AMABIOHKIMH H SKEHBANEHIIMH: ecAM Ha HexoTopom HabGope
JOTHYECKHX TepeMEeHHLIX PeayJbTATOM cTporoll AHMABLIOHKIMH ABJISeT-
CcA MCTHHA, TO HA 9TOM e ualope peayNbTATOM IKBHBAMEHIHH BCEr/A
Gyner J0¥b, B Haobopor. MoMHO CHENaTh BHEIBOMbI

+ OMEPAILMA OSKBHBANEHIIMH eCTh, OTPHIAHHE ONepAlMH CTPOroi

IuaeHKUNE (A B= A®B);

s ONEPAIINA CTPOroH AMSBIOHKIMH ECTh OTDHIAHWE ONEPALlNH DK-

supanesnun (A @B = A« B).

Ha ceroHAIIENA OeHEbs B anrebpe JoTrHEM Heé CYOIECTBYET YHH-
HuEpoBAHEON CHMBOAHMKH A8 ob0ZHAYEHHA JOTHYECKHX ONepaIi.
B raGamue 4.1 npeacrasieHsl Jormdeckue onepamnn # ux xHanboaee
pacopocTpanénnsie ofo3HAYEHNA, HCTOJb3YEMbie KaKk B aarelpe Jjoru-
KH, TAK H B HEKOTODBIX A3WKAX NMPOrpAMMHpOBAHEA. 37Aeck e NpH-
BEIEHLEl pedeskie 000pPOTHI, COOTBETCTBYIOUIHE JIOTHHECKHM ONeDalHaM.

TabGnuua 4.1
NorvueckMe onepaumm K ux oboaHaveHun
Onepanns OGoanavenne Peuencit ofopor
Orpruaane (HEBEPCHS, ~A, A, HE 4, «Hes, «HeBepHo, 4TO*
norageckoe HE) not A
Kopsoasora (norage- A~nB, A&RB, s, agAK .., TAK H»,
CKO® YMHOMEHHE, JOTH- A+ B, AR, sBMECTE Ce, 4HOS,
geckoe H) AHB Aand B | exoras, «as
IuasoHKIHA (Jornge- AvEB A+B, aMlnpe, amam .., HIH ...,
CKOE CIAMEEHHE, JOrH- A|B, AMIH B, | nnn oba BmecTes
geckoe HJTH) Aor B
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Orxoxnvanue mady. 4.1

Onepanus Ooanavenne Peuenoit obopor
Crporas ARaLIOHKIHA A®B, AxorB | «Jlubo ..., aubos, sToABKO
(HCKIIOUAIIAR AL we HIH TOABKGS
HOHKIHA, HCHIOYAKIIes
HJTH)

Hupnuranna (normge- A—-B A=B «Ecnn .., TO, 4H3 ..
CHOE CAeIOBAHHE) CABAYETs, «BIASTETS
Oxsupanesuun (sxemBa- | A + B, A & B, | +JKBHBANEHTHOs, +DaB-
JeHTHOCTE, PABRHOZHAY- As B HOCHILHEOS , «He00XOMHMO
HOCTH) H JOCTATOMHOS, «TOTAA M

TMWIBKDO TOrEA, KOUgae

Onepanna OTPHIAHHA BHOOJHAETCA HAJ ONHHM onepangom. Ta-
KHe ONepalHH HAILBAIOTCH ONHOMECTHRIMH HIM YHapHEMHE. Bee
OCTAJALHLIE JOTHYEeCKHE ONepanMe, NpeacTaBleHEHbie B Tabaame 4.1,
BRINOAHAKTCA HAA ABYMH ONepaHJAMH H HAOKIBAKTCH IBYMECTHBIMH
HOH OMHEaDHBIM,

18.3. JNlornueckue BbipaXeHws

CocTaBHOE NOMMYeCcKOe BLICKA3LIBAHWE MOMHO NPeACTaBWTL B BUAE NO-
rM4ECcKONo BhipaxeHua ((hopMynbl), COCTOALWErD M3 NOMMYECKUX KOHCTaHT
(0, 1), norMyeciax NEPEMEHHLIX, SHAKDE NOrMYECKMX oNepauwin v ceobok.

Ina JOrEvMecKoro BLIPAMEHHA CHDABEILIHBO

1) Beskas JOrHY9CCHAR NEPEMEHHAH, 8 TAKME JOTHYSCHHE KOHCTAHTE
(0, 1) ecTe Jorpueckoe BEIPAKEHHE;

2) ecan A — JOrEdecKoe BEIDAMKEHHE, TO H A — Jormdeckoe Bhi-
PRIKEeHAE;

d) ecim A m B — Beipajkenuds, To, cBHEaaNHLIe moboll Guaapmoil one-
panaedi, oHM TAKMKE TPEACTARIAIOT cobofl NOrHYecKoe BRIpAMKEHHE.
[lpr npeofpasoBaHMH HJIH BEMHCACHHH IHAYEHHS JOrHYeCKOro

BEIDIVKEHHA JOTHYecKHe ONepalll BRINOJHAWTCHA B COOTBETCTEMH ©

HX TPHODHTETOM:

1) orpHIAHHE;

2) HOHBIOHKIHA;

3) AMIBLIOHKIHA, CTPOTAR IHILIOHEINA,

4) AMNANKANHSA, SKBHBATEHITHA.




Anrebpa normkm

Onepanuy oJHONO OPHOPHTETA BLINONHAITCH B NOPAAKe HX Cae-
noBaHMA, cnesa Hampaso. Kark u B apudmeTnke, CKODKH MeHHIOT
NOPAJOK BHITOIHEHHA ONepamni.

Mpumep 1. BuacENM, KaKHEe H3 NPHBEJEHHLIX CJIOB YIOBIETBO-
PHIOT JOrH4YecKOMY yenopmio (nmepsas Oykea corjgacHas —» BTOpAas
Oykea coraacuas) & (mocaegusas OyKBa TAACHAA —» NpPeANOCTEIHAR
OykBa raacHas):

1) O30H;

2) HTPA;

3) MADHHA;
4) TPEHAMK.

BriaHcadM JHAYEHHE JOrHYecKors BhIpAMEHHA I8 Kamjoro Ha

AAHHBIX CIOB!
HNO0->1)&M0->1)=1&1=1;
2)(0-1)&(1->0)=1&0=0;
1-0&(1->1)=0&1~-0;
4)(1—-1)&(0->1)=1&1=1.

Hrax, saflaHHOMY YCAORHIO VAOBIETBOPAIOT NepBoe H YeTBEpPTOE
CJIOBA.

Pemenane JOr#YecKoro ypasHeHHS — 3TO OQHH HAHM HECKOJBKO
nabopoR apadeHMd JOTHYECKHX DePEMEHHEIX, OPH KOTODHIX JOrH4Ye-
CEO2 YpaBHEHHE CTAHOBHTCH HCTHHHEIM EH‘FHJKEEIIEH.

Hpumep 2. Pemum norvyeckoe ypaBHenmne
(A-»C)v((BvC)&A)vD=0.

JIH3BOHKIHA N0MKHA B TOM M TOJALKO B TOM CAy4ae, KOTJAA JIOMK-
HO HKamaoe H3 obpasyiommux efé beickaseipappfl. MuasiMp chnosamm,
HAINE YpABHEHHE COOTBETCTEVET CHCTEMEe VpaBHeHWii:

A=C=0

(BvC)&A=0D;
D=0.

Taxkum obpasom, sHauenme nepemesHoii D ymxe naiineso.

HMnauranua paBHA HYNO B eJHHCTBEHHOM ciayuae — KOTOA H3
MCTHHEI caenyeT fnodb. Huawe rosopda, B HameM cayuae: A=1 u
C=0.

IogcrapuM HalljeHHBIE 3JHAYEHMA NepeMeHHBIX B YpaBHeHHe
(BvC)& A =0, MNoayunm: (Bv0)& 1 =0 uwam B =0, r.e. B=1.

Orper: A=1, B=1,C=0, D=0,




Imasa 4. Teopua mHoxecTe u anrebpa normuxm

Jloruvueckne ypaBHEHMS MOIYT HMETh He OJHO, 8 HECKOJBKO M
Afde O4MeHb MHOTO pemeHHH. 3akactyio Tpelyercs, He BRINIHCHIBAR
BCE DElIeHHs YPABHeHHH, VKASATH HX KOIHYECTRO.

Ilpumep 3. BuscHHEM, CKONLKO pasJIMYHEIX peIeHHH HMeeT
Jorudeckoe ypasHenmne (A& B& C)v(B &C & D)=1.

JIMaBIOHKIMA HCTHHHA, eciM HCTHHHO XoTs Okl OfiHO M3 ofpasyio-
MUX eé BeCKAswBaHMi., Peinense AAHHONO JIOHYECKOID YDPABHEHHS
PABHOCHJILHO COBOKYIIHOCTH, COCTOAImel M3 ABYX ypaBHeHHI:

A& B&C=1;
B&C&D=1.

Tlepsoe pasencrso GymeT BHNOJHATHCA TOMBKO OpH A =1, B=1
u C=0. MNockonsky D B aTOM ypasHeHWH He aajgeiicrsoBano, OHO
MOXKET NPHHEMATE moboe u3 apyx asauvennit (0 mmm 1). Taxum obpa-
30M, BCETD MEpBOf YPABHEHHME HMeeT IHA penrewud.

CamMOCTORTENEHO BLIACHWTE, CKONBKO DEWEeHWA WMEeeT BTopoe ypasHe-
HWE (M3 COBOKYNHOCTW ABYX YPaBHEHMWA).
Croneko peleHvwd MMeeT WCXoOHoe ypasHeHue?

Ipumep 4. BuiacHuM, cKOTBKO pemieHnil WMeeT OYeHBb NPOCTOE
BHAY JOrMYecKoe ypasHeHme X, & x, = x; & x, = 1.

Beeaém sameny nepemennmix. Ilycrs &) = x; & x,, ;= 23 & x,.
Toraa mexonsHoe ypasHenme npumer Bua: f; — f; = 1.

Ha t; EMKaKux orpaEH4YeHHil HET, 5TA NepeMeHHAR MOMKeT NpH-
HEMATE aHavennsa 0 » 1. Humnasxanua passa 0 Toasko B caydae,
Korma u3 wceTHHEL (1) cnegyer noxs (0). MexnawuuM sToT BADHAHT.
MocTpouM aepeso pemensil, NpejcTasMB HA HEM 3HAYEHHMS NepeMeH-
HBEIX fl H !I" [IPpH KOTOPAIX tl"’tg- 1.

D/\'I f
AN,

0w el .1 ]

Ilonyuaem ana ¢; u t, Tpe mabopa smawemmii: 00, 01, 11. Hep-
BAA ABOMYHAA Nudpa B KAMKIOM H3 3THX Tpeéx mabopop — peayasTaT
ebipaxenun x; & x;, Bropaa — x3 & x,;. PaccMorpum nepeuiii mabop:
CYIecTBYeT TpH Habopa xy; W Xy TAKHX, 4TO Xy & xr; =0, gpyramn
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chaoBaMm, Nepsbil 0 Mbl MOMgeM DOAYYHTH Tpema cnocobamu. Bropoil
0 B srom mabope MBI TAKME MOMEM NOJVYHTE TpeMA cHnocofaMH.

Ha xypcoB MHQOPMATHKH H MATEMATHKH OCHOBHON NIKOJNLI BAM
HM3BECTHO OJHO M3 OCHOBHEIX NpaBWI KOMOHHATOPHEH — NPaBRIO
ymuOMennsa. COrIacHO eMmy, ecaH saemMeHT A MoOMHO BIOpaTs n cno-
cobamu, ® npu mobGoMm BuGope A anemenr B momuo Bebpats m
cnocobamu, To napy (A, B) momuo seibpats n - m cnocobamu.

Cornacno npasmay ymHomenus, napy 00 MOXKHO NOIYYHTH
33 =9 coocobammu.

Yro xacaerca napsl 01, 1o nmepesiit 0 M MOMeM DOJNYYHTH Tpe-
M#A crnocobaMm, & AAA DoaydeHEns 1 cyulecTBYeT eiHHCTBeHHLIN Ba-
puanT (x; & x;, =1 npn x3=1 u x; = 1). Cnegoparensno, ecTb eme
Tpr Halopa OepeMeHHBIX X;, Xj, Xz, X4 HABIAKIIEXCA DEIleHHEM
HCXOZHOrO VPABHEHHH.

CamoCcToATENEHO OOBEAMTE pelueHWe 3ToR 3apayM Oo KoHua. @

18.4. MNpeanKkatel ¥ UX MHOMXECTEA WCTUHHOCTH

PasercTBa, HEPABEHCTBA H JAPYIHe NOpeIIoMKeHHS, Ccofep:alrme
nepeMeHHbIe, BRICHASKRIBAHHNAME He ABAMIOTCH, HO OHH CTAHOBATCH
BHICHASLIBAHHAMM [PH 3aMEHE NepeMEHHOH KAKHM-HHOVIE KOHKpPeT-
HbIM aHaueEMeM. Hanpmmep, npepnosxenue x < 12 craHOBHTCA MCTHH-
HEM BHICKASHIEAHWeM TpH x = 5 (6 < 12 — HCcTHHA) B JOXMHRM TPH
x=15 (15 <12 — aoxxs). IpeanomeHds TAKONO POIA HAILIBAKOT
BRICKASLIBATEALHLIMHA (ODMAME HIH IDpeIHKATAMH.

MpepukiT — 3T0 yTEERXKOEHWE, COOBPXALLES OOHY WM HECKONLKD ne- o
PEMEHHLIX,

BrigenuM HeKOTOpRIE npegmkar P(x) W paccMOTPMM MHOMKECTBO
BCEBOSMOMHBEIX 00BeKTOB [, K KOTOpDRIM OH OTHOCHTCH, — ofaacTh
onpejenennd npeauxara. MoxHo BRAEIHTE TAKOE NOAMHOMecTBO P
MHOMecTBa [, WTO HA BeEX ero ajgeMentax npegnxar P(x) Gyger npe-
BPAIATLCA B MCTHHHOE BhICKAShBanue. Onpegenéanoe TakuMm obpasom
P HaspiBaeTCA MHOMECTBOM HCOTHHHOOTH npemmkara Plx).

PaccMOoTpHM MHOMECTBO VUEHHKOB HexoToporo waacca. Hasecrmo,
YTo B pTOM Kiaacce asa ormmunmka — Hean m Cama. Ilpeguxar «On
OTANYMHNKs OYleT HCTHHHLIM BBEICKASHIBAHHEM TOJABKO 00 OTHOLISHHIO
K 3THM IBYM VYeHHKAM H JOMHBIM 00 OTHOIDEHHK KO BCEM OCTANL-

HbIM.
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[lpeagukarsl NOSBOJAKT 3aJATH MHOMKECTBO, He NePEYHCIARA
BCEX ero ajgemenTon. Hanpusep, MHOMECTBO HCTHHHOCTH NpeXHMKa-
Ta P(x)=(x < 0) — MHOMECTBO OTPHIATENLHLIX YHCE]; MHOMKECTBO
HCTHHHOCTH npeamkata Plx, y) = (x?+ y? = 1) — muomecrso Touer
OKPYKHOCTH EAHHHYHOIO PagMyca ¢ LeHTPOM B HAYANE KOODIHHAT.
Creayer oTMeTHTs, 9T0 MHOTHE 38JaHHSA, BEIMOJAHAEMLIE BaMH HA ypO-
KAX MATEMATHKH, NpPAMO CBAsaHB! ¢ npexuxaramu. Hanpmumep, cran-
papreoe sajanwe «Pemmts kBaspaTHoe ypasaeane x° — 3x + 2 = 0»
thagTuveckn oanayaer TtpefopaHMe HANTH MHOMECTBO HCTHHHOCTH
npeauxata P(x) = (x2 - 8x + 2 = 0).

Hs mMenmuxca NpejHKATOB ¢ NOMOUILI0 JOTHYECKHX omepammi
MOMKHO CTROHTE HOBLIE [IPeIHKEATH.

Mycrs A w B COOTBETCTBEHHO MABAMIOTCH MHOMECTBAMH MWCTHH-
HooTH mnpeguxaTos A(x) m B(x). Torga nDepecedeEHe MHOMECTH
A n B Oyaer ABAATLCA MHOKECTBOM HCTHHHOCTH M8 TPeAHKATA
A(x) & B(x), a ofbenunerne MuOMecTE A ®H B Gyaer MHOMeCTEOM
HCTHHHOCTH AnA npeaukara A(x) v B(x).

Ipumep 5. Haliném Bce meakle 4Mcia 2, NPeBPAIAKIIHAE IIpe-
AHKAT

P{z)=(z>Db)&(z-2 < 15)

B HCTHHHOe BhicKaswsanue, [pyrumm caosamm, Ttpebyerca naftTn
MHOMECTBO HMCTHHHOCTH npegukata P(z), saganHoro Ha MHOMKECTBe
Oennx Smcen .

Tlpeauxar P(z) cocToHT H3 ABYX NPEAHKATOB, COETMHEHHBIX One-
panueil koEbOHKONE: P(2) = A(z) & B(z). PaccmorpuM kamantii ma
HHX B OTIOEeALHOCTH.

Muomecraom MceTHHHOCTH npemnkara A(z) = (z > 5) aenmwores
oensie uncaa 6, 7, 8 . . MHOMeCTEOM HCTHHHOCTH NpPeIHKATA
B(z) = (z — 2 = 15) asnawoTcA Bee NeJkle 4ncaa, MeRbmme 17,

6 16 z
MHoMecTBO HCTHHHOCTH HCXOQHOrO MNPEIHKATA — MNepecedeHmne
{obmiHe afeMeHThl) MHOMECTE HCTHHHOCTH ofpasyolmex ero npegm-

KATOR

P=-ArnB=1{6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 18}.
Ero mommocts |P| = 11,
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Ipumep 6. Paccmorpum npeanxar (50 < x%) — (50 = (x + 1)%),
ONpeieNeHERA HA MHOMECTBe Nensx ugwcen., Haiiném MHOMecTRO
HCTHHHOCTH 3TOr0 NpeIHKATA.

3avacTylo 3agaHuA  Takoro poga  GOPMYNMPYIOT HECKONBKD WHaue.
Hanpumep, Tak: «Hafgwre Bce uenwe 4Wcna X, ANS KOTOPLIX WCTHHHO
BoiCkadbiBadue (50 < x?) —» (50 > (x + 1)%)».

@ e b S

Mpoanasusupyem OTAeNBHO KaXAbIl H3 5IeMEHTADHBIX NDeIHKA-
ToB (50 < x%) m (50 > (x + 1)%), pemMB COOTBETCTBYIOIHE HepaBeH-
cTBA:

50 < x* meTHHEO Ans Beex meamx x € |—w; —8] U [8; +eof;

50 > (x + 1)* metTHEEO ana Beex measlx x e [-8; 6]

OnpepennM 3HaYeHHEe HCXOAHOTO NPEINKATA HA KAKIOM H3 [OO-
JYYEHHLIX NOAMHOMECTE, NPHYEM OTAENLHO PACCMOTPHM JHAYEHHE
x = —8 (oHo mMomazaeT B ABA NOAMHOMECTBA) W 3HaUYeHHme x = 7 (oHO
HE NONajJAeT HH B OJHO NOJMHOMKECTBO):

xe2Z 50 < x* | 50> (x+1)* (50 < x%) — (50 > (x + 1)3)
| | 1 1] o
8 ] S o 7 d " l_.-]__j_ ; e 1
) 1 T Rl Y it b 1
[8; +oof : | ] 0

Hrak, MHOMECTBOM HCTHHHOCTH HCXOZHOTO NMPENHKATA ABIAKTCHA
nennle gHeaa, OpHHAATe:alpe orpeaxy [-8:; 7). Hanmerbmum ane-
MEHTOM STOI0 MHOMCECTBA HBAMETCHA 4Mca0 —8, HAHGOIBIIHM — YHCIO
7: MouHOCThL MHOMECTBa pasHa 16,

CAMOE FNABHOE

BrickasmiBaune — 9T0 NpeanomenHe, B OTHOIIEHHH KOTOPOTO
MOMHO CHA34TH, HCTHHHO OHO HAH J0HO. Beickasnisanmsa, obpa-
J0BAHHBIE W3 APYTHUX BhICKAILIBAHMIN, HASKBAIOTCA COCTABHBIMH
(cromBmmMu). BricKassBanMe, HHEKAKAA YACTH HKOTOpOTO He #AB-
AALTCHA BHICKAIWBAHHEM, HAJEIBAETCA BIEMEHTAPHLIM (npocThiM).
HQTHH.HMTI: HJIH JOMHOCTHE COCTABHRX BHMH!&HHi JABHCHT
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OT MCTHHHOCTH HJH JOMHOCTH 00pAsyoImMX HX BLICKASWMBAHHN #
onpejenéHHON TPAKTOBKH CBA3OK (JOrMuYecKHX onepaumii Haj Bel-
CKAILIBAHHAMHE),

Jlorugeckas onepanHs NOJHOCTHEIO MOMeT ObITE onMcaHa Tabam-
uelt MCTHHHOCTH, YHASLIBAWINEN, KakHe JHAYCHHA NPHHHMAET COCTaB-
HOE BLICKAJLIBAHHE MpPH BCEX BOSMOMHBIX 3HAYEHHAX O6GDA3YIOLIHX
€ro SNeMeHTAPHBIX BhICKASKIBAHMNN.

Jlormueckne onepamHn

Jormweckne
NepeMeHELe

A B A A&B AvB | A>B| A®B | AB
(1] o 1 1) 0 1 0 1
(1] 1 1 0 1 1 1 0

1 4] 0 o 1 0 1 o

1 1 0 1 1 1 1] 1

CocTaBHO® JMOTHYECKOe BLICKASHIBAHME MOMKHO NPEICTABHTE B BHIE
JOTHYECKOrN0 BeIpaXxeHus (QopMylikl), COCTOAINEro H3 JOTHYeCKHX
roHcrant (0, 1), JOrHYeCKHX ODepeMeéHHBIX, 3HAKOB JOTHYECKHX One-
panuii 1 crobok.

Jlormueckne onepanMi MMeT CAeIyIOIINA OpHOPHTeT:

1) orpHuAHKE;

2) ROHBHKIIHA]

3) AM3BIOHKIHA, CTPOTAA AMIBIOHKIHA;
4) PMOAMKAINA, SHBHBATCHIIHA.

Onepanus OAHONO NPHOPHTETA BHNOJHAKTCA B NOpAAKe HX cae-
noBAHNA, caepa HAanpapo. CxolEN MeHAIOT NOPANOK BRINOAHEHWA OMe-
pamHii.

TMpeaurdr — arTo yTBepMAeHHe, COAepIKallee OLHY HAM HECKO/IbL-
Ko nepemeHHbix. Ha MMen0iqRXcA NPeIHKATOBR C NOMOIILI0 JOrH4Ye-
CKHX ONepaluii MOMHO CTPOHTh HOBhIE OPEIHKATHL.




Anrebpa norvkmn

Bonpockl WM 3anaHna @

1. Ha aansmx npegnosennil swmibepure Te, KOTOPHIE ABAATCH BbI-
ckaseisaauamMu, O6ocuviiTe ceoii suibop.

1) Kax npoiite 8 oubamorery?

2) Kona cnpocan: sKoropuril uac?s

3) Kapruae [Iukacco cammiom AGCTPAKTHE.

4) KoMneorepsl MOryT OiTh DOCTPOSHE! TOJALKO HA OCHORE [ABO-
HYHOH cHcTeMLl CUMCHCHHA.

2. Ma mgamamx Tpéx suifepuTe [ABA BLICKASLIBAHWS, ARIMOOIHXCH
OTPHOAHHAME IPYT Apyra:

1) «1999 < 2000+, «1999 > 2000», «1999 < 2000+;

2) allersa pemRa Bce safAHMH KORTPOAbLHOI paborsis, ellers me
DELINST BCe BANAHWA KOHTpoabHON paborsis, ¢llers pemmn He
BCE JAJAHNA KOHTPOJALHON paboThis;

3) «Jlyna — coyraur 3emamns, sHemepuo, uro Jlvea — cnyr-
HEK Jdemans, sHepepmo, wro JlyEa He sABAAeTCHA COYTHHKOM
SeMiIHs

4) «llpamas a Be napannensHa npamoil ¢», s[Ipamas a nepnen-
OHEyAApHA npamoii c», «[IpaMbie @ ¥ ¢ He DepecexrawTCH»
(cunTaeM, 4TO NpAMEIE @ B ¢ JEMKAT B OOHOH IAOCHOCTH);

5) «Mumens nopajkeHA NEpPBLIM BeicTpenoms, sMumens nopa-
#EeHA He OepBRIM BhicTpeaoms, sHesepro, 9To Mumens nopa-
AMEHA HE NEPBLIM BhRICTPEIOM».,

3. PaceMOTpHTE  CAEAVIOIIHE — SJeMeHTADHLIE BLICKAILIBAHMS
A = «Pexa Jlmpenp Bnagser B Yépuoe mopes, B = «45 — mnpo-
croe umenos, C = «sBema — croouna Ascrpums, D= «0 — mHa-
TYPANLHOE YHCIOS.

Onpegenure, KaKHe M3 HAX HCTHHHES, 8 KAKHe JOMHELE,

CocraseTe CHOMHBIE BLICKAJLIBAHHA, NPHMEHAS RamAL pas

TONBKO OJHY H3 NATH Jormueckux onepauufi (-, &, v, —, )

K BeickaswmBaEmam A, B, C w D. CroIsKo HOBRIX BLICKA3LI-

BAHWMI MOMHO TOAYVYHTE ¢ NOMOMILID OTPpHNaHns (MEBepCHEN)?

Kompionrupn? Jdussiosxkoun? Humnmaxkanpn? Dxeusanesmmn?

CRONBKO BCEro HOBLIX BHICKAIHIBAHHNA ModcHO noayenTth? Croab-

KO cpean HEX Oyaer MeTHHHBIXT

4. IlpegcTaBsTe KAMAVIO NOCAOBHIIY B BHAE CAOMNKHOTO JOFHYECKONO
BBICKAIBIBAHUHA, NOCTPOSHHOIO HA OCHOBE NOpPOCTHIX BHICKASLIBA-
amit. Orser obocuyiiTe npn momomn TAGIHI, HCTHHHOCTH.

1) Ha skyc um mper Tosapmuieil Her.

2) Ecan goaro MyqHTbLCH, 9TO-HHOVAL DOJNYYHTCH.

187
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3) He anas Gpoay, me cyiica 8 momy.

4) Tsameno 8 yuense, gerxko B Goiwo.

5) To me Gema, wro Bo pmu nebega, To Gemga, WwTo HE DKW, HH
aebens.

6) 'ne Tomnko, TAM 1 pBéTCH.

T) Han rpyAs B KpecTax, MAH IoJoBa B KYCTAX.

8) 3a apyMa safinaMpe DOFOHHINECH — HA ONHOrO He NoiMaes.

09) H sonkm CcEITEI, M OBILEl IEJE.

5. lloaGepure Bumecto A, B, C, D rakue BriCKa3kIBAHWUHE, YToOLI

NOAYUEHHLIE CAOKHLIE BRICKASLIBAHMA WMEIH CMBICT:

1) ecam (A nau B u C), o D;

2) ecor (Be A B Be B), 0 (C nam D);

3) (A mam B) torma M ToasKo Torna, worma (C m me D).

6. Beramenure:

N1IvXE&D;
X&X &1;
0 &XvD;
4)0vX &X.

7. CRoneKo H3 OpPHBeIEHHEIX uncenl £ VAOBIETBOPAKT JOTHYecKo-

My yeaormw: ((£ xparso 4) v (Z wparro 5)) — (£ xpatro 6)7
N4; 2)6; 3)7; 4) 12.

8. Hafigure pee neanle wmcna Z, AN# KOTOPHX HCTHHHO BbICKA3LI-

BaHR®:
1) (Z>5) & (Z° < 100);
2) (Z > 5)=(Z~10).

9. Kakpe wa suickasssagmii A, B, O gonmasl 0wTh HOTHHHBI B Ka-

KHEe JoMHEI, 9T00bl GBLIN JOMHBI CASIVIGIIHEe BhRCKASLBAHEAT
1) ((A v B) & B) - C;
2) A&RB « 1.

10. [lans TpH 9HCIA B PAINHYHBIX CHCTEMAX CYHCIeHHA:

A =23, B=23;, C=1A.

Mepesennte A, B 1 C B ABOMYMHYK CHCTEMY CHHCISHHA H Bbl-
NOMHATE NOPaspaAgHe jorndeckmne onepaman (A v B) & C. Oreer
gafiTe B gecATHUHON cHOTeME CUMCIEHMA.

11. Jlorpueckoe OTPHUAHHE BOCEMHPAIDAIHOTO [BOMYHOrO wHCIA,

SANMCAHHOE B JeCATHYHON CcHCTeMEé cuYnciaenas, pasuo 217.
OnpegenuTe HCXOJHOE YHOJAO B JeCATHYHON CHCTEME CUHMCIEHMH.

12, OnpegennTe JNOrHYMecKoe MNPOM3BEJEHHE M JOTHYECKYD CYMMY

BCex ABOMYHBIX uHCeNn B AManasome ot 16, mo 22,, BrIO4an
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rpasunel. OTBeT JANHIINTE B BOCBMEPHYHON CHCTEMe cuHCIe-
HHA.

13. CronbKO pasIHYHEIX PeIUeHH HMeeT JOrHYecKoe ypaBHeHHe?
1)(AvBvC)& (B & C & D)=1;
2)(AvBvC)v(B &C & D)=0;
NA->C)v(B&Av(D>B&O)=0;
4)(A&B&C)—»(C &D)=1.

14. Croapko pemenuii MMeeT JOrHUECKOE YDABHEHHE
xlﬁxgvxa&x." 1?

15. Haobpasure B AEKAPTOBON NPAMOYTOABHOM CHCTEME KOODAMHAT
MHOMECTBA HCTHHHOCTH AN CAeAVIONIMX NpPeIHKATOR:

1) Ple, )= (yzx)&(y+x20) & (y £ 1);
2) P(x, y) = (x| < 1) & (yl < 1)
3) Plx, P=(x*+ P <) & (2 + y? = 1).

16. Ipeankar ((8x -~ 6) < 75) = (x(x — 1) > 65) onpeaenén Ha MHO-
HMEeCTBe NIedkX uncea. HaligwTe eroc MHOMECTBO HCOTHHHOCTH, o
Yramure Hanboneliee mesoe 4MCA0 X, HNPH KOTOPOM NPEIHKAT
NPeBpPAIIAeTCH B J0MHOE BLICKAJLIBAHHE.

§ 19
Tabnuubli UCTUHHOCTK

19.1. NocrpoexHne Tabnuy WMCTUHHOCTM

Tabnuuy aHadeHuil, KOTOPBIE NPUHWMAET NOTWYECKOE BLIDAXEHWE NPW 0
BCEX COYETaHWAX 3Ha4YeHwid (Habopax) ExXOOAWMX B HEro NEpeMeHHbIx,
Ha3LIBAIT TabnuueRn UCTUHHOCTM NOTMYECKOTD BLIPAXEHWA.

Ilna Toro urofkl NOCTPOMTE TAGAMIY MCTHHHOCTH JIOFHHUECKOTO
BEIPASKOHNA, JOCTATOYHO:
1) onpegenuTs uEcAo cTpok TaGmuum m=2" rge n — wHCao
MNEPEMEHHBIX B JOMMYECKOM BRIDAMEHNN;
2) onpegenuts Yncac cronbuos TAGNMIM KAK CYMMY 9SHCENX JOrHde-
CHHX NePeMEeHHLIX H JIOTHYECKHX ONepalHii B JOTHYECKOM BLIDA-

JHEHNH;
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3) YCTEHOBHTE NOCAENOBATENEHOCTE BEINOMHEHHA JOMHUYGCKHX OMepa-
ouit ¢ yaéroMm croBox # OpHOpHTETOB onepansi;

4) 3aNOMHHUTE CTPOKY © SATOJOBEAMH CTOADIOE TAbAHDLI HCTHHHOCTH,
saHecA B Heé MMeHA JOrMYeCcKHX [epeMeHHEIX H HOMepa BERINOJN-
HAEMBIX JOTHYECKHX Onepairnii;

3) BEIMACATH HADODLI BXOOHBEIX TEPEMEHHBIX C Y4ETOM TOro, 49TO OHH
npepcrapnsor cofoit paa UenklX N-pAIDAIHEIX JBOMYHBIX 4YHCEN
or 0 no 2" -1,

6) npoeecTH zanoiHeHWe TAGMHILE HOTHHHOCTH Mo croabuam, BEIDON-
HAA JOTMMECKHE OINeDAIIAN.

Hpumep 1. MMocTpoum TaBAMIY HCTHHHOCTH JA# JOTHYECKOrO
BhIPAMKEHMA

A&BvA&B.

B aTtoM BRIpaKeHHH ABe JOPHYeCHKHe NepeMeHHLIe W NATE JOTrH-
yecknx onepanwii. Beero B Tafmume mermHEOCTH GyAeT NATH CTPOK
(22 nmwoc erpoxa sarogoskos) m 7 cronbios.

Hauném sanonsaTs TAGAMIY HCTHHHOCTH € VUETOM CIeIyIOIIEro
NOPHAKA BHINOTHEHHS JIOTHYECKHX Onepamuil: cHAYANA BEINOJHAIOT-
cfl onepanuM OTpHUAHMH (B NOpAAKe CNeJOBAHHA), 3ATeM ONEPALHH
HOHBIOHKIHH (B nopagke CcJOeJOBAHHA), NochaefgHell BBHINOJHAETCH
ANGBIOHEIHA.

[a] [s] [1][a][2]
\ \ _F ;'_f'
A&Bv A& B

P N - - T

B
0
1 !
0
1

S o = e e
o (= o= e
~ lo (o |o |
oo | | [~
S |9 |- e

O6paTuTe BHAMEHWE HAE nNocneaHwi cronbew, COOBPMALLWA KOHEYHLIA
peaynsTat. Kakod w3 paccMOTPEHHbIX NOrM4Yeckux onepauwi oH cooT-
BETCTEYETT
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Norvyeckne BLIpaXeHWA, 33BMCALLIME OT OOHWMX M TEX XE NOTMHECKHX 0
NEPEMEHHBIX, HASLIBAKITCA PABHOCMNLHLIMK WK SKBMBANEHTHLIMWA, ECNW

AnA Bcex Habopoe BXDOAWMX B HUX NEPEMEHHLIX IHAYEHUA BLIPAXEHUA

B Tabnuuax WCTMHHOCTW COBNANZNT.

Tabnuna MCTHHHOCTH, NOCTPOEHHAS B npeablAyLIeM OpUMepe, A0-
Ka3LIBAET DARHOCHILHOCTL Beipamennit A & Bv A & B uw A «» B.
Momno sanucats: A& Bv A & B = A « B,

C nomouwsio Tabnnu WCTMHHOCTW [OKAXWTE DPaBHOCMNBHOCTL Buipaxe-
HWA A =8 n Av B.

o

@YHKUMIO OT N NEepPeMEeHHBIX, APryMEHTH KOTOPOR M cama QyHKUMA
NPVUHAMBIOT TONLKO OBa 3Haderua — 0 W 1, HA3LIBAT NOrMYeCKoR
dyuxumed. Tabnuua MCTUHHOCTY MOXET DACCMATPMBATLCA Kak cnocob
3a0aHMA NOMYecKon dyHELMK,

£

19.2. AHanna tabnuu WCTHUHHOCTW

PaceMoTpHM HECKONBKO NPHMEDOSB,

Tlpamep 2. Hasecten (parmenT TabiMIIL HCTHHHOCTH AAA JOrM-
YeCcKOro Bwpamesna F, cogepmamiero JOrHYeCKHe NepeMeHHble A,
B u C,

A
3
1
1

el L =2 - -

C
1
0
1

L - |

Cronsko M3 NPHBEIEHHBIX HMIKE JOTHYECKHX Bepaenuit coot-
BETCTBYIOT aToMy tparmenty?
1) (A v C) & B;
2)(AvB)&(C-—-»A)
NA&BvC)& (B2 A&C):
4) (A > B)v(Cv A — B).
OTBeTHTE HA NOCTABAEHHHIN BONPOC MOMKHO, BLIYMCANB 3HAYE-
HHE RAMKAONO JOTHYECKON0 BLIDAMEHNA HA KAMIOM sagaHEHOM Habope
nepeMeHHLIX H CPARHHEB €ro ¢ HMelImuMesn sHauenmem F.
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1) Jdoruveckoe seipasenne (A v C) & B cooTsercTyer JRaHHOMY

tparmMesTy TAGIMIL HCTHHHOCTH:

A B c (AvC)& B F
1 | 0] 1 (lv1)&0=1&0=0 0
£ 2:1 & Qv &l=1&1=1 1
¥ I I'd (IvD&1=1&1=1 1

2) Jlorpueckoe supaxkenne (A v B) & (C — A) ne coorBercreyer aaH-
Homy dparmenTty Tabamisl WCTHHHOCTH, T. K. Ve HAa OepBOM Ha-
Oope 3HAYEHHEe PACCMATPHBAEMOrO JOMHYECKOD0 BHIPAJKEHHA He
coBnagaer co sHaqdenned F. [Iposegenue AAIbHeRIIHX BhIUHCTE-

HHil He HMEeT CMBIC/IA.

A B c (AvB)&(C - A) F
1 (1v0)&(l>1)=1&1=1 1]
“1 1 0 1
1 1 1

3) Jlorwueckoe smipayende (A& Bv C)& (B —+ A & C) ne
CTBYET AaHHOMY (hparMeHTY TAOAHIIEM HMCTHHHOCTH:

A

[ ¥

(ALBvC)& (B A&CQ)

(1&EO0vD&ED=1&)=1&1=1

1

1

0

1

1

- |

4) Jlorgueckoe sBrpaxenne (A — B)v (C v A -+ B) cooreercTByer

naHHoMY (parMenty TaGAMIE HCTHHHOCTH:

Al B]|EC (A->B)v(CvA—B) F
1 |8 |2 (150 v(lvl-»>0)=0 0
1 bt @ 1->1)vOvl-sl)=1 1
'Y 1 1ol v(vial)=1 1




Tabnwuubl MCTUHHOCTH

Hrax, uMeeTCH ABA JOTHYECKHX BHIPAXKEHHH, COOTBETCTBYIOIIMX
samaHHOMY (QpParMeHTy TA0AHIL HCTHHHOCTH.

MOXHO NW YTBEPXAATE, YTO B PESYNLTATE PElWeHWA 380a4M Mbl HALLNW @
norv4eckoe BeipaxedHwe F7?

Hpumep 3. Jlornueckas Qyakuus F sagaéres BhpaseHHeM:
(xvivE)&(E vy 0

Huxe npusenén gparmest TaGadibl HCTHHHOCTH, cogepsamTmil
Bce HADODH! NepeMeHHBIX, HA KoTopwix F MCTHHEHA.

. v o T
e | o | 0|1
o | 1|01
AEIAESEN
1foefols
1 1 2§ o

Onpegeanm, raromy croabny rabauns sermamocTH dyEKHH F
COOTBETCTBYET HEMIAA M3 NepeMeHHBIX X, J, 2.

B #exonHOM NOTHUYECKOM BHpaXxeHHH 3aAeHCTBOBAHO TPH JOTH-
qeckne nepeMendsie. [Tommas Ta6auna MCTHEHOCTH AJNA 2TOr0 BRIpa-
WMEHHA AOJKHA coctosaTs ua 8 (2%) crpok.

HafopaM mnepemMeHHEIX, Ha KOTODHX JOTHYECKOE BEIpAMEHHE
HCTHHHO, COOTBETCTBYWOT JecATHunnie uncaa 0, 2, 3, 4 u 7.

Crenposatensso, HaBOpaM HepeMeHHKIX, HA KOTODHIX JOrHYecKoe
BRIDAMKEHHE JOMHO, JOJIKHEI COOTBETCTBOBATE JIECATHYHBIE umcena 1,
5 u 6 (mx asowunsie wopm 001, 101 m 110). IocrpomM no stum
AAHHBIM BTODYVIO HACTh TAGAHIE HCTHHHOCTH!

SEIENITE
EXEAENIY
I [
r{olz]w
r.lailnol®m

Tenepr BHIACHMM, NPH KaKHX JHAYEHHSAX ¥, ¥, 2z NoTHYeCHoe
BeIDaMeHHe JOMHO: (X v J v Z) & (¥ v y) = 0. Jloruueckoe mnpous-
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BENEHHE JOMKHO, eciau xora Onl oOMH W3 ONEPAHNOB paBeH HYJIW.
Taxum ofpasoM, Mbl HMeeM [ABe AHIBIOHKIHM, KAMAAA U3 KOTOPHIX
ponsHa OuITe J0MHON, ITO BOAMOMHO TOJBKO B CHYYae DABEHCTBA
HYJII0 KAMJIOro Ma onepanaos, sxonsumux B aussosxnmio. [Noabepém
NOAXOAAIIHE 3HAYEHHA X, Y M 2, SaNOJHAA chaegyiomyn rabmammy:

x ¥ z F
xvyvaz | 1]
TV | | ~1D

lepsas auasoEKUuA pasEa Hymo Ha mabope 011. Jlna pasencr-
BA HYIIO Bropoil aMasioEknME tpefyerca, yrobwm x =1, y=0, a =
moxer DwTe w0, w 1.

x y z F
xvpva 0 1 ‘l (1]
-~ 1, | i9 0 L
T 1 | o 1 | o

CpasauM 2Ty TabaHiy ¢ BOCCTAHOBAEHHBIM HAMH (parMeHToM HC-
xogHofi TADMHIOL MCTHHHOCTH, NPEABAPHTEAbBHO NOACYHTABR, CKONBKO
pas KasAf MepDeMeHHAS NPHHUMAET eJWHNMHOE JHAYeHHE.

BoceranonyenEsi Tafauma co IRATEHHAMMN
pparment X ymnz
.| 2l |rm x | w| s | F
o B 1| o0 xvyvE [DONTNINT o
1 el 1 | o B 1 O o | 0
- Tan - = x\l'y :I 7=
ila]elo 0
2 BN 2 2 BEN 3

TlepemenHas y NMPHHEMAET eAVMHWYTHOE 3HAYEHME TOALKO OAHH DPA3.
CnegosaTensHo, eff coorsercreyer sropoil croaben nexoguolt raban-
nsi. Ma Tabaumsl co JHAMEHHAMM X, y W Z cJeayer, 4ro mpH y = 1:
=0, a z= 1. CieJoBaTensHO, NEPeMEHHON 2 COOTBETCTBYET NepPBRIH
cTonberl, a mepemenHofi ¥ — Tpermit cronfen mexomHol TaGmEiEL




Tabnuubl HCTUHHOGTH

¥6enuThcA B NMPABHIBHOCTH NOJVYEHHONO OTBETA MOJKHO, MOJHO-
CTHIO SANOJHHEB clegyninylo Tabmmmy:

z v | = A=xvyvz B=xvy A&B | F
ool o 1 1 1 1
o |01 1 0 0 0
o|1]o 1 1 | 1 1
o | 1] 1 1 1 | 1 1
1 o] o 1 1 R ED
it lia | 2 1 0 & b |
1 | 1] o0 0 1 o1 o |
1 1 1 1 1 1

CAMOE TNABHOE

Tabnuny anauennii, KOTOphle NPHHHMAST JOTHYECKOe BLIPAMEHHE
OpH BCex covWeTAHMAX sHaveHHll (mabopax) BXoZAIIMX B HEro nepe-
MEHHBIX, HAZLIBAIOT Tabamiuell MCTHHHOCTH JOrHYECKOrO BLIDAMKEHHA.

HeTHHHOCTE JOIHYECKOro BLIPDAMEHHA MOMKHO [OKAZATh MNYTEM
NOCTPOEHAA ero TAOIMIIE WMCTHHHOCTH.

DYHEOHIO OT N NePpeMEHHBLIX, APIYMEHTH KOTOpoil m cama dyHK-
IHA NPHHEMAKT TOABKO OBA aHabYeHns — 0 m 1, HASBIBAIOT JOTHYe-
ckoll dyrruueit. Tabruna HCTHHHOCTH MOMKET PACCMATPHMBATLCH KaK
cnocod aagaHud NOrMYecKol PyHRIHH,

Bonpocel n 3apnanua

1. Yro mpeacraenser coboit Tabanua WerHEHOCTHT

2. Cocrapnena TabiuMma MCTHHHOCTH JUIS JIOPHYECKOTO BEIDAMKE-
HHA, CONEIKAIIEro n nepeMeHHuX. HapecTHO M — KOIMYECTEO
CTPOK, B KOTOPBIX BRIpAXKeHHe UpHHHMaeT aHavenne 0. Tpeby-
eTCH BBLIACHHTBE, B CKOJBKHX CIAYYARX JOrMYECKoe BhIDaXeHHe
NpUMeT 3HaYeHHe 1 OpE cAegyIMX JHAYEHMAX N H m:
1) n=6, m = 15;
2Yn=17, m=100;
3) n =10, m = 500.
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3.

4.

5.

6.

o 7.

INocrpofiTe TAGAMIOE WCTHHHOCTH AAA CASIVIOIHX JOTHYECKHX

BRIpAMIEHNI:

1) (A - B) + (A & B);

2(A->B)»((A—» B)—» A)

3)(A—-(C—-B)->(BvO).

PaccMoTpHTEe [IBA COCTABHBIX BEICKAJBIBAHWMAH!

* F; = «Ecnn ofHo charaeMoe jJeinurcd Ha 3 M cyMMA JeinTcH
HA 3, TO M ApYyroe CIAAraeMoe AeTHTCA HA 3»;

* F; = «Ecan oo caaraeMoe JelHTCA HA 3, A APYroe claraeMoe
He AEAMTCA HA 3, TO CYMMA He geJuTca Ha 3.

@opManuayiiTe 9TH BEICKASHIBAHMA, nocTpolire TabiaHIL HCTHH-

HOCTH [AJA KAXAOr0 M3 NOJVYeHHRIX Bhpaxenufi u yOegmrech,

UTO pPesyiALTHpYImuEe crondiosl COBIATAIOT.

Jlorpueckoe BLIpAMEHHE, ABAAIONIEECHA HCTHHHMM OpH  Jd0boM

HADOpe BXOGALIIHX B HErD NEepEMEHHEIX, HAILIBAETCHA TOMKAECT-

BEHHO HMCTHHHBIM. Y0egwrTech, 4TO CASAVIONIHE JIOTHYECHHE BhI-

pPAXeHHA ABJAIOTCA TOMIECTEBEHHO MCTHHHBIMM:

1) A = (B — A);

2)(A—> B)=>(B—> A)

3)(A&C—B)»(C—>(AvB—>»BE&CQ).

Kaxoe H3 npupegéHHBIX JOTHYECKHX BeIpAXXeHWH PABHOCHJILHO

supamennio (A —» C) & (B —» C)?

NA&B-SC;

2Y)A—-B->C;

3AvB-=C;

4)A«>B->C.

Hapecren ¢parMent Tabmams! HOTHHHOCTH JUIA JOrMYECKOTO BhI-

pascennsn F, comepmamiero noruveckue nepemennnie A, B u C.

Alslc|rF
o | 1 0
TE
i 19 § 18
il O ) &

Kakoe M3 NpUBe@HHLIX jajee JOrM4YecKHX BeIpa)kenuil coorser-
crayior atomy (parmenty?




Mpeobpa3sosanne NOrMY4ecKMx BbipaxeHwuin

1)A&Cv(B—A);
2) (A v B) & (C— A)
3)A&BvO)&(B— A &)
4)(B2A)v(CvA—>B)
5) HM ofHA W3 YRASAHHEIX (opMyn.

8. Jlormueckana dyvaknua F sagaércs BeIpaeHHeM

(A&B&C)v(A&B&C)v(A& B & C).

Huse npusenén dparmenTt TaGAHIL HCTHHHOCTH, cofepIRanEil
Bce Habopsl MepeMeHHLIX, Ha KoTOphix F J03KHA.

Ll L - — -
Qo | = |2 |0 |-
Hnululﬁ -
o eile|ojolw

Kaxomy cronbny rtabamum mermsanocts Gyaruun F coorserer-
BYET KAMOAA W3 NepeMenuwmx A, B, C?

§ 20
MpeobpaszoBanme noruyYeckux sbipaxeHwi

Cnocol onpeaeneHns MCTHHHOCTH JOIHYECKOrO BHIPAXKEHHH MNYTéM
OOCTPOEHHA €ro TAGIHIK WCTHHHOCTH CTAHOBHTCH HeymoOHLIM npm
YBeJIMUEeHHMH KOMHYECTBA JIOMHYECKHX MepeMeHHBIX, T. K. 38 CUET Cy-
MECTBEHHOrD YBENHYEeHHA YHCIA CTPOK TAGAWIL CTAHOBATCH rPOMOII-
EHMH. B TAKHX CHYVHAAX BRINONHAKITCH MpeolpasoBAHHA JAOFHYECKHX
BhipaxceHHH B paBHOCHALHHE. Jlna 5TOro MenoAs3yT cBoficTBA nMO-
MHYeCKHX ONepANHil, KOTOPhle HHaYe HASLIBAKOT SaKOHAMH AJreOphl
AOTHEH.

V)
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20.1. OcHoBHbI® 3aKkoHbl anrebpbl NOrvKkM

IMpusesém OCHOBHBIE 3aKOHH anrelphl JIOMHKH.

1. MepemecTHTenbHbE (KOMMYTATHBHLIE) 3AKOHE
A&B=B&A;

AvB=BvA.

2. CoueraTensubie (ACCOMMATHEHBIE) BAKOHBL
(A& B)&C=A&(B&C)
(AvB)vC=Av(BvC).

3. PacnpesenurensHbie (AucTpulyTHBHEIE) 3AKOHLI
A&BvC)=(A&B) v(A&C)
Av(B&C)=(AvB)&(AvC).

4. BaKoHB! HAeMIOTEHTHOCTH (OTCyTCTEBHA cTenenmeil um xoaunmen-
TOB):
A& A=A
AvA=A.

5. 3aKOH TMPOTHBODPEYHA:
A& A =0

6. BakoH MCKANYEHHOTO TPEeThero:
Av A=1,

7. 3axkon apofiHOro OTPHIIAHMSA:
A=A

8. BaxoHm pafoThl ¢ KOHCTAHTAMH:
Avli=1; Av0=A;
A&1=A: A&O0=0.

9, Baxouw ge Mopra=a:

A&B = A v B;
AvB=A & B.

10. BaxoHLl NOTMIOMIEHMA:
A&(AvB)y=A;
Av(A&B)=A.
Cnpase/IHBOCTs 3AKOHOB MOMHO NOKA3ATE NOCTPOEHHEM Tabaun

HOTHHHOCTH.

& Tipumep 1. YupocTHm jOrHMecKoe Bhpasmenine
A&B&CvA&B&C.
IlocnegosaTebHo NPUMEHHM AHCTPUOYTHBHBI 3aKOH M JAKOH
HMCKJIIOYEHHOTO TPeTLEro:

A&B&CvA&B&C-A&B&(CvC)=A&B&1=A&B.




Npeobpa3oearHne NOrMYECKMUX BbipamxeHuii § 20

[pumep 2. YNpocTHM JOrMueckoe BLIDAJKEHMHe E
AvB)&(AvBvO)&(AvBv C).

AvB)&(AvBvCO) &(AvBvC)=(AvB)&OvCv C)=
~=(AvB)&1=AvB.

AHANOMMYHEIE 3aKOHL BHENOAHAIOTCA ANF onepauri ofbeauHedus, ne- e
peceqveHna W NONONHEHWA MHOXEeCTE. Hanpumep:
AuBnCl=AuB)n(AwuC),
An{BuC)={AnB)u(AnC),
ArnB =AuUB:
AuB =AnB.
MNpobyiiTe CaMOCTORTENBHO OOKA3IATE O0MH M3 3THX 3AKOHOB C NOMOD-
Wik Kpyroe Sdnepa.
Ilpumep 3. Ha wuncnosoit npamoli jamsl oTpeakn B = [2; 12)
n C=[T7; 18]. KaknM gommken GuITh OoTpeaok A, uToOBl NpeaHKAaT
(x € A) v ((x € B) = (x € C)) cTAaHOBHACHA HCTHHHBIM BhICKASEIBAHHEM
npe aiolblX SHAYEHHAX X.
[IpeoGpasyeMm HCXOAHOe BhIpAXKeHHe, M30ABMBINACE OT MMILTHKA-
IMH:
(xeA)v({(xeB)>(xeC)~(xcA)v((xeB)v(xeC) =
=(xeA)v(xeB)vi(x e C).

A, B u C — mHOMecTBa. [Inu HEX MoMeM ZANHCATE

AuBuC=10,

HMasectro, uto AU A = U,

Byaem cumtats, wto A = B U C. Torma A= BuC =Bn C,
npHYéM 9T0 MHHHMAMLHO BOSMOMKHOE MHOMECTBO A.

Muosecrso B — arto orpesox [2; 12].

Muomecrso C — sro mpomescyTkn |—=; 7[ m J18; +=f.

HaobpazuM aro rpadmueckn:

2 7 12 18

IepeceuenneM HTHX MHOMeCTE OVAET CAYMHTE NPOMEMNYTOR
[2; T[. B kauecTBe OTBETAa MBI MOMEM B3ATH ITOT NPOMEKYTOK, &
Takxe Jobol Apyroi, ero BRIOYAIOLINIL,

Hemy paBHa MUHWMANBHER ONWHA OTpe3ka A7 YKaxwTe oWé HeCKOALKD @

BADMAHTOB MHOMECTEA A,
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Ipumep 4. [lna xaxoro HAMMEHLINEr0 HEOTPHUATENLHOTO WEAOTO
AECATHYHONO YHCJAA @ BhIPAMCEHHe

(x&2820vx&45#0) 2 (x&1T=0>x&a=0)

TOMAECTBEHHO MCTHHHO (T. . mpMHMMaer spadvesnme 1 npe mobom mHe-
OTPHIIATENLHOM LEN10M sHaYeHHH AecaTnunol nepemennoit x)? 3aecs
& — NopaspANHAA KOHBIOHKIHA ABYX HEOTPHIATENbHBIX HEJbiX Ae-
CATHHHBIX YHCE.

[pesxae Beero, BCNOMHHM, 4TO mpeicrasaser coboit nopaapsaa-

HAN KOHBIOHKIMA ABYX [efbiX JecATHYHKIX wWHeex, Hanpumep 27
u 232,

27 =11011,, 22 = 10110,.
27 & 22 = 11011 & 10110 = 10010, = 18,,.

&llull

10110
10010

O6paTuTe BHNMAHME HA TO, 4TO €CHH B Hexoropom Gure xora Omi
ofHOTO comMHOMHTens ecTh 0, T0 0 ects u B arOoM OmMTEe peaynsTaTa, a
1 B pesyabTATE NOJAYVYAETCA TOABKO TOrAa, KOrAd B COOTBETCTBYKIIHX
OHTAX KAMAoro COMHOMHTENA ecTh 1.

Beegém oboaHAYeHHA:

M(x) =(x & 28 #0), N{x)=(x & 45+ 0),
K(x)=(x & 17 =0), A(x) =(x & a = 0).

[Mepennimem MCXOOHOE BhIpaKeHHe B HamMx ofosHaveHHAx:
(M(x) v N(x)) - (K(x) - A(x)).
Mpeobpasyem noayHeHHOe BhEIDAMCHME:
(M(x) v N(x)) = (K(x) - A(x)) = M(x)vN(x) v K(x) v A(x) =
= (M(x)v N(x))&K(x) v A(x).

PacemorpuM npeankar M(x) = (x & 28 # 0). B uncne 28 = 11100,
4-ff, 3-ft m 2-# Gurm cogep:kar eammunsl, a l-# w 0-f — Bymm.
ClefoBATENLHO, MHOMECTBOM HMCTHMHHOCTH 3TOMO NpPeIHKATA ABIAIOTCH
TaKHEe 9HCAA X, ¥ KOTOpuX xora Obl oauH m3 Ouros ¢ HOMepaMu 4,
3 man 2 comepnT egmemny. Ecam m 4-i, n 3-#, u 2-k Gurnt umcna
x HyJnesme, TO BhicKasmBaHme x & 28 » 0 Oymer nomubiM.

Pacemorpun npeamkat N(x) = (x & 45 # 0). B umcae 45 = 101101,
5-if, 3-if, 2-it u 0-it GuTH comepar eamHEMILI, 4-i ® 1-B — Hyan.




MNpecbpazoeanme NOrvMYECKMX BbiPpaXeHWn

CreaposaTensHo, MHOMECTBOM HCTHHHOCTH STOTO NPEAMKATA ABIAIOTCA
TAKHe YHCAA X, ¥ KOTOpLIX XoTA Gbl ogue w3 GHTOB ¢ HOMepamu 5,
3, 2 wum 0 copepmur exmmuny. Ecam w 54, n 3+, n 2-@t, w O-i
GuTH 9Mena ¥ HyJIeBsie, TO Bhickasmsanme x & 45 # 0 Gyaer nomx-
HBIM.

Pacemorpum npeauxar K(x) = (x & 17 = 0). B uncae 17 = 10001,
3-it, 2-it m 1-if GuT comepsar myam, 4-f w O-ff — emmmnnm. [ToGu-
TOBAA KOHBIOHKIHA 17 u x Gyaer pasHa Hymwo, ecan B wucae x 4-fi
# 0-it Gurer Gyayr cogepsars HyaH, MHOMECTBO HCTHHHOCTH 3TOTO
OpeJHKATA — BCE X ¢ HYAAMH B 4-M B O-m Garax.

Ilo ycnoemio sagaun mago, arolm (M{x)v N(x)&K(x) v A(x) = 1.
SanuuieM 3T0 BEIPAYKEHHE /LA PACCMOTPEHHBIX MHOMECTE HMCTHHHO-
CTH:

(IMUNYNK UuA=U.

Tak kxaxk AU A =U, npumem A = (M w N)n K.

ObbvegunennemM muomects M u N SBAs0TcA Bee ABOHYHBIE WHC-
J8, ¥ KOTOPRIX XoTA Ol ogue w3 GurTos ¢ momepamm 5, 4, 3, 2, 0
comepxnT eauanny. IlepecederneM 9TOIN0 MHOMECTBA ¢ MHOKECTHOM
K Gyayr sce nBomyHble 9Mcas, Yy KOTOpsX GHTH ¢ HOMepAMH 4 H
0 OyayT saHATH HYJIAMH, T. €. TAKHE ABOMYHEIE YHMCIA, ¥ KOTOPHIX
xoTA G ogun na GmroB ¢ Homepamm 5, 3, 2 comepmur 1. Bee ath
qHcaa o0pasyvioT MHomKecTEO A.

Hexomoe umeno a ponmso Gwith Takum, grolsr npu mobom me-
OTPHIATEJIEHOM LEeJ0M JHAMeHHH nepemensoi x: r & a =0, u kpo-
ME TOr0, OHO AOJMKHO OhITE MHHAMAILHEIM H2 BOSMOMHEX. DTHM
yciaoBHAM yiaoBaeTsopser umeno 101100, [deficTeRTensHo, egmsaMIbl
B HEM CTOST B TéX M TONBKO B Tex OWTaX, HOTOpBI® HYMRHE 118
BLINOJHeHHs yenonna x & a 2 0,

Hrax, rpebyemoe umcno 101100, man 44,,.

MNpueeaMTe nNpUMep TakOro [OBCATHYHOND YWCNa &, 4YTO AONA  Hero
x&a=0 npu NOGOM HEOTPULATENLHOM LENOM 3IHAYEHWA OECATHHHOR
NEPEMEHHOR X, HO CAMO YWCNO 8 HE FABNABTCA MHUHUMANLHO BOIMOX-
HisIM,

IlEmE D. BhIACHUM, CHONLKO PEINeHHN HMeeT CHeavIomas cu-
CTEMA H3 ABYX YPABHEHHN:

{{x: = x) & (x; - x,) & (x5 o x,)=1;
(@ v Fﬂ&w: v Ug) & (G v w)=1.
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Pacemorpus neproe VpaBHeHHe!

(x; = xg) & (x5 = x3) & (x5 > x,) = 1.

KonpOHKINA HCTHHHA TOTOA M TOABKO TOrEA, KOTAE HCTHHHL
see obpasywinue eé BHcKasnBanuA. CHelORATENLHO, KAMIAN M3 TPEX
BXOAAIINX B KOHBIOHKIMIO MMITHKAUHE gomkua Omre pasma 1.

Hauynesm cTpoMTh AEPEBO pelleHiil, NpejCcTABME HA HEM 3HAYEHHSA
NEPEMEHHBIX X; H X, OPH KOTOPHIX X; — Xy = 1.

[lpogomkuM cTpORTs AepeBo pemenuil. 3Hadenus nepemenHoll Xy
Oyaem BwOMpATE TAKHAMH, WTO0W NPH MMEIHXCA Xy HMIUTHKALHA
X; —* X3 OCTABAJNACHE HCTHHHOMN.

To e caMoe npogexseM AAA NepeMeHHON X,.

Ha gepese BHAHO, 4TO PACCMATPHBAEMOE HAMH YPABHEHHE HMeeT
5 pemeHHii — 5 pasHeX HAGOPOB 3HAYEHHH NOTHYECKHX NepeMeHHBIX
Xy, X3, ¥y, ¥, UPH KOTOPHIX BLINOJHAETCA PABEHCTBO!

(2, = x) & (23 = xy) & (x5 2xy) = 1.
Tax wag a -+ b= a v b, aTrOopoe ypaBHEHHE CHCTEMMI:
(B v ) & (0 v ys) & (F V) =1
MOKHO npeoOpazoBaTh ¥ BHAY!
(w1 — ya) & (2 = va) & (U = ¥o) = 1.

CnenopaTensHO, KaK ¥ OepBOoe YDAEHeHHE, 3T0 YPABHeHHEe HMeeT
5 pemennii. [Ipegcrasum ux B rabmuunoft dopme:

¥ I Va | Vs | W |

9 | ] 0 0

0 1 0 |0 1

0 0 1 1

0 1 1 1 1
_1 o 1




MNpeobpazosaHne NOrMYECKMX BhipaxXeHWn

Pemenne HexognHo# CHCTEMB! JOrHYECKHX VDABHEHHH — 9T0 MHO-
HeCTBO PANHYHBIX HAGOPOR 3HAYeHHN JOrHYeCKHX NEPEMEHHLIX X,
Xg, X3, Xy Yi» Yar Yy Yy TAKHX, 9T0 OPH TOACTAHOBKE KAMIAOIO H3
HEX B cucremMy ofa ypABHEHMS NPEBPAIIATCH B HCTHHHLIE DABEH-
CcTBA,

Hauném cTponTh Takue Habopsl MAH ABOMYHEIE Hemoukn. Hx Ha-
YATOM MOKET CAVIKHTE Joboli ua natH HaAlOopoR — pelleHH nepsoro
VPABHEHHA, A KOHOOM — mwoboit u3 nare HabopoB — pemesnit BTo-
poro ypapHeHnns. Hanpmwmep, Ha OoCHOBE OAHOrO M3 pemeHHil mepBoro
VPABHEHHA MOMHO NOCTPOHTE CJeAyiolllHe NAThH pemeHuil cHCTeMbl:

*q g Xz | X4 l"l_h ¥y | ¥4
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0
0
1 |
1
1

Beero mul momem noctpouts 5 5 = 25 pemesmit cHcTeMEl.

BCNOMHWTE, KaK HA3LIBAETCA TEopema KOMOGUHaTOPWKM, KOTOPYIO Mbi @
NPUMEHWNM NA NOACYETA KONWYECTBA DPELLBHWA CHUCTEMLI,

20.2. Normyeckme GyHKLMM

duauenne moOOOro JOrHYeCKOro BHPANKEHHA ONpeleNseTcs aHA-
HEHHAMHA BXOJALIAX B HErD JIOTHYECKHX NepeMeHHEIX. Tem cambuimM
JOrHYeCKOe BRIDAXMEHEE MOMET DACCMATPHBATLCA Kak chnocol aaganmns
Jorwdeckoill GpyERIEN.

CoporynuocTs sHauennll n aprymentos ynolHO MHTepHpeTHPOBATE
KAK CTpORY HyXell M eamumnn pamawml n. Cymectsyer posmo 2 paammy-
HBIX ABOMYHBIX CTPOR AauEbl n. Tax KAK HAa Kamgoill Taxoil crpoke
HeKad QVHKUAA MOxeT npuanMars amadenne 0 wmm 1, ofimee xoan-

UECTBO PA3NMYHEIX Oynesbix (yHKUMA OT N APryYMEeHTOB DAEHO i

Ana n =2 cywecrayer 16 pasnuuHbix NOrM4eckux dyHKLMA, 0




fmasa 4. Teopua mHoxecTe n anrebpa normkm

Pacemorpusm ux noapobree.

A B F, Fy Fy F, Fy|Fy|Fy|Fy | Fy | Fyg | Fy |Fyg|Fyy Fyy [ FoylFrg
ololo[ofo]o|o|o|ofo]n|[a|afa]a]2]1]|2
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Fy(A, B) = 0 — KOHCTAHTA «I0Mks;

FyA, B) = A & B — KOHBIOHKIIHA;

F4(A, B) = A—- B — orpunaEHe HMILTHKAIIHN;

FyA, B) = A — (QyHKnus, DABHAR NEPBOMY APrYMEHTY;

Fi(A, B) = B+ A — orpunasue obparHoil MMILIMKALHN;

Fg(A, B) = B — dyEKORfA, PABHAA BTOPOMY APryMeHTY;

F+{A,B) =A@ B — crporas QH3IbIOHKIHA;

Fg(A, B) = A v B — nA3BHOHKIINA;

Fy(A, B) = A + B — crpeaka Ilupca (oTpHnAHME ANIBIOHKIHH,
HJIH-HE);

FiglA, B) = A «» B — sKBHBANEHINSA;

Fi;(A, B) = B — oTpHuasEse BTOPOro apryMesnTa;

Fi4(A, B) = B+ A — ofparHas AMILTHKAIAA;

Fi4(A, B) = A — orpuianue NepBoro ApryMeHTa;

Fi(A, B) =A -+ B — AMIIHKAIHS;

F5(A, B) = A|B — wrrpax Iledxpepa (orpumanse kosonkman, H-HE);

Fi4(A, B) =1 — KOHCTAHTA «HCTHHAS,

C ypeamqeHHeM YHCIA APryMeHTOB KOJAHYECTBO JOIHYECKHX (yHK-
umit peako soapactaer. Tak, Aas TPéx nepeMeHHLIX cymecrsyer 256
pasanuEpX Joradecknx dyakuuil! Ho mayuare ux Bce HeT HHKAKON
Heobxogumoct. [leno s rom, wro nyrém npeofpasosannit QyHKIHA
MobBOr0 KOJAHYEecTBA NEepeMeHHBIX MoeT OhTh BhIpasteHa depes QyH-
OMH TONILKO ABYX nepeMeHHEbX. Bonee TOro, MOM(HO HCNOJLIOBATE He
BCE, A JIHINE HEKOTOpEE JorAveckHe (YVHKIHE OBYX NOepeMeHHLIX.
Hanpumep:

1) Fy m F); (rORNBIOHKOHA W OTPHIAHHE BTOPOTO ApryMeHnTa);
2) Fgu Fy3 (AM3BIOHKIMA ¥ OTPHIAHHE NEPBOTO APryMeHTa);
3) Fy (ctpeaxa [lupea, oTpHIAHHE JHIBHOHKIAH)

4) F,; (mrpax Illedubepa, oTpunanne KOHBIOHKIHH).




NpeobpasoBaHue NOrMHECKHX BbipaXeHWn

OBa nocaefHsX NPHMEDA FOBOPAT O TOM, HTO NPH MEJAHHH BCIO
agredpy JOrHEH MOMHO cBecTH K ofgmoil ¢yexkuma! Ho wame scero
JorvyecKmne PYyHKIAN ZANACHBAIOTCH B BHAE JOTHUECHOTO BRIDAMEHMSA
Hepea OTPHIAHHE, KOHBHOHEIWED H IHIBIOHKIHID.

20.3. CocrasneHne NOrMYecKoro BulpameHws
no Tabnuue MCTUHHOCTWM M ero ynpoueHve

Panee MBl BHIACHMAM, 9T0 Aaa M060T0 JOMMYMECKOro BhIDAMKEHHA
MOMHO COCTABHMTH TAbaumy meTHHHOCTH. Crnpasennueo # obpaTHOe:
A BCAKOH TADMHIIE HCTHHHOCTH MOMHO COCTABHTE COOTBETCTBYIOIIES
eil Jornveckoe BEIDANEHHE,

ANTOpHMTM COCTABAEHMA JOTHYECKOTO BRIpaMeHHA no rabaune
HCTHHHOCTH JocTaTouHo npoct. las aroro Hamo:

1) orMeTnTs B TabnWne umcTHHHOCTH HAlODH! NepeMeHHLIX, NPH KO-
TOPBIX 3HAMEHHE JOrHYeCcKOIro BREIPpAXEHHA PDABHO eIHHMILE,

2) ana KamAoro orMedeHHoro Habopa JANMCATh KOHBIOHKIHI BCEX
nepeMeHHBIX CcHefyiomumM olpasoM: ecliH 3HATEHHE HEKOTOpoH me-
pemennoit B srom maGope pasmo 1, TO B KONBIOHKIHIO BEJIIOYAEM
caMy MepeMeHHYI0, B ODPOTHEHOM clayuae — ef oTpHIaHpHe;

3) Bee MoAYYEHHEIE KOHBIOHKIMH CBAJATL ONEPAIlHAMH AHIBIOHK-

HH.

Mpumep 6. Umeerca caegyioman rtabamima MCTHHHOCTH:
A B F
0 0 0

|

0 0 1 L]
0 1 0 1
0 1 1 I 1
1 Li] 0 0
1 0 1 0
1 1 0 1
1 1 1 _ﬂ I




Maea 4. Teopma mHoxecTs M anrebpa norvkm

IMocne BHIMONHEHHMS ABYX NEPBLIX IIATOB AATOPHTMA NOJAYYIHM:

Sl Tl

o 1| 0| 1|A&B&C
u'i_f 1|1 |A&B&C
1 | 1|01 |A&B&C

IMocne BLINOJHEHHS TPEeTHErD IIATA MOJYHAEM JOTHYECKOe BhIPa-
AMEHHE:

A&B&CvA&B&CvA&B&C.

IMonpofyeM ynpocTHTE NOJy4eHHOe JorH4ecKoe Buipascenue. [lpe-
#ae Bcero, BuiHeceM sa cxkobxm B — ofmull coMHOMUTENL, MMEK-
mAiica y BCEX TPEX CJAATEEMBIX, 34TeM — COMHOMXKHTENb A, a aanee
HCOOJAB3VEM 3AKOHB ANTeSphl JOTHKH.

A&B&CvA&B&CVvA&B&C =

~B&(A&C Vv A &CVvA&C)=

~B&(A& (CvC)vA& C)=~B&(A &1vA&C)=

~B&(AVvA&C)-B&(AvA)&(A v C)=

~B&1&(AvC)=B&(AvC)=B& A&C.

CAMOE FNABHOE

Cnocof onpegeseHMs MCTHHHOCTH JOTMYECKOro BEIPAMEHHA
OyTéM NOCTPOEHMs ero Tabauisl MCTHHHOCTH CTAHOBMTCH HeynoG-
HEIM NpH VBEIHHEHHH KOJIHYeCTBA JOIHYeCKHX NepeMeHHBIX, T. K.
38 CUST CYIIECTBEHHOrO YBENWYEHHHA 9HC/IA CTPOK TabaMilkl CTAHO-
BATCH TrpoMo3gkHMB, B TAKMX cAy4asx BMNOTHAWTCA npeobpasosa-
HHA JOTHYECKHX BhIpasKeHWl B paBHoCHAbHBbIE. JlAf 3TOr0 HCOOJAL-
ayloT ceoficTEa JOTHYeCKWX onepanufli, KOTOphle WHAYE HA3ILBAKT
aakoHaM# anreGpsl JOrMKH, AHANOTHYHLIE JAKOHEI HMEIOT MECTO H
B aarefpe MHOMECTSB.

Jloruveckan GyHKUHA MoMer ObiTh 3ajaHA ¢ NoMOmB0O Tabmm-
Okl WCTHHHOCTH HJAM AHAMHTHYECKH, T. €. C NOMOUIBI JAOrHYecKoro
BhIDAMEHNA .

Has seAxoil TaGnmim MCTHHHOCTH MOMHO COCTABHTE COOTBETCT-

Bylomee el JorMYecKoe BRIDANREHHE.




Mpeobpazosanne NOrMYEcCKMX BbipaxeHWi

1.

Bonpocsl v 3apanuna

Kakue W3 pacCMOTDEeHHBIX 3aKOHOB Arefpsl JOrMKH AHANOTHY-
Hel 3aKoHaM anrefps! wHMcen, A4 KAKHe Hetr?

2. Horaskure BrOpodl 3akolm me Moprana ¢ nDomomelo Tabann

HECTHHHOCTH.

3, llyrém mnpeobpasoBaHMs MOKAKHTE DABHOCHIBHOCTL CAETVIOUIMX

BLICKA3RIBAHKT:
1) (A&B)v(B&C) u (A & B)v (A& C)v (B &C);

2)(A&B)v (A&C) u (A&B)vAvC.

4. Yopoerare gormueckne (popMyIkL:

*5l
. Ha wmcnosolt mpamoit gamsi asa otpeaka: P =[10; 25] =

*8.

1N(A&B&C)v(A&B&C)v (A & B);
2)(A&BvA&B&CvB&CvO)&(CvA&CY A &B& C).
Hatiaure X, ecin (X vA)v(XvA) = B.

Q@ = [20; 55). Vramure HaubONLIIYIO BOIMOMHYIO ATHHY Ta-
Koro orpeska A, uro Bupamenne (re A) > ((x e P)vix e @)
HCTHHHO OpH a1mo6oM SHAYEHHH NepeMeHHON Xx.

. dneMeHTAMH MHOMecTE A, P u @ ABIAKTCA HATYpaiLHBEIE YHC-

na, npuuém P={2 4, 6, 8, 10, 12} u Q@ = {2, 6, 12, 18, 24},

Hasectno, uro smpaxcenne (x € @) = ((xe A) = (xe P)) nernn-
HO npH moboM jHaueHMH nepeMmeEHol x. OnpegennTte HANMEHB-
mee POIMOMHOS KOJHYECTBO HIeMEeHTOB MHOMecTBa A.

Ha umenosolf npsamoit azamm gBa ortpeaka: M = [10; 60] =
N =[40; 80). VraxuTe HANMEHBIIYIO BOSMOMHYI0 AIHHY TAKOro
orpeaka A, uTo Bmpaxenme (x e M) - (((x e N) & (xeA)) -
-5 (xe M) neruano npn mgwofoM 3HAYEHHH nepeMeHHoOll x.

. [lna RAKOr0 HAHMEHBINEr0 HEOTPHIATENBHONO MEI0r0 AecATHY-

Horo uymeaa A dopmyna x & 25205 (x&17T=0-5x& A=0)
TOMASCTEBEHHO HCTHHHA, T. €. NPEHAMAET sHaYeHHe 1 npr mwo-
oM HEOTPHIATENLHOM NENOM JHAYMEHHH [JeCATHYHOH Nnepemes-
Hoit x? (3necy & — nmopaspagRAA KONBOHKUHMA ABYX HEOTPHIA-
TENLHEIX NEJNEX JecATHYHEIX YHCeN.)

v

&

207




fmasa 4. Teopwa MHOXeECTB W anrebpa normkm

0 *10.

o 11.

12.

13.

14.

15.

16.

Onpesennre nanbonbmiee HATYPaILHOE ASCATHYHOE uYMcAo A,
opu  Kotopom Beipasenue ((x & 46=0)v(x &£ 18 =0)) -
< {((x& 11520) v (x & A = 0)) rTomaecTBeHHO MCTHHHO, T. €.
npuHEMaeT agavenie 1 npe mwoboM HATYDAILHOM 3HAYEHHH Ae-
cATH4YHON nepemennoft x. (3gecs & — NOPAIPANHAA KOH'BIOHK-
MHA ABYX HeOTPHIATENLHLIX HEILX AeCATHYHBIX YHCel.)

CrOABKO pPa3IMYHEIX PEIeHHN HMMeeT CHCTEMA ypaABHeHMI:

1) X Xpg ¥y - X, =1;
Xy+ X, + 25 - xg=1.

L+ +x x,=1;
gy [Ba* Bt % X =L

Eot By + 2y Xy =1

T+ Xy + X Xy =1
CKONBKO CYIIECTBYET PASAMYHBIX JorndecKux (QyHEOHE oT He-
THIpEX TepeMeHHbIX?

Mo aagannoil TabnHnoe HCTHHHOCTH COCTABBTE JMOrMYECKHE BhI-
paxkenna aas pymxunit F;, F,.

A|B|F | F,
o M 110
IR
1.4 @ | oo
% |- & L] 2

I[lo mapecTHmEM TaAGIMIIAM HCTHHHOCTH JANHIINTE AHAMHTHYE-
CcKOe NPeACTABJEeHMEe HMIUIMKAIINH, SKBHBANEHIMM H cTporof
ARFBIOHKILHH,

Jloruaeckne yarnun mrpux [Hleddepa u crpenxa [Tupea ma-
SBAHK TAK B YecTh MATEMATHKOB, WCCASJOBABINMX HX cBoiicT-
pa, IloaroroesTe Kparkyw Guorpadgmieckylo cnpasky ob ogHom
H3 THX YY€HBIX.

Mo zamansofi Tafiune HMCTHHHOCTH COCTABLTE JIOIMYECKHE BhI-
payenua ana Qyuxumnit F,, F,.




AnemenTsl CXemMoTexHMKkn. JlorMyeckKkne cxemsl
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17, BanuiunTe JOrHYeCKOe BhIpadkenHe gnA JorHdeckol Gyva-
knuu F(A, B, C), passoili 1 ma mabopax 011, 101, 110, 111.
HMonsiTaiiTecs VIPOCTETE NONYHEHHOE BRIDAMKEHHE,

§ 21
INeMeHTbl CXEeMOTEeXHWKM.
Nornyeckue cxemsbl

Jliofoe verpoifeTso KoMNObOTepa, BRINMOAHAWIMEe: apuMeTHYeCKHE
HAH JOUHYecKHEe ONepalHH, MOMeT PACCMATDHBATBCH Kak npeobpaso-
BATENL JBONYMHON HEQODMAIINH: 3HAYEHHA BXOAHBIX NepeMeHHLIX LIA
Hero — OOoCAeA0BATENLHOCT:E HYJAe M eIWHHI[, & IHAYEHHE BLIXOO-
HOM QYHRINE — HOBAS ABOMYHAR MOocaeAoBATENbHOCTE. Heolxogumule
npeobpasopanna uudopManun B GIOKAX KOMNOBHTEPA NPOH3BOAATCA
NOTHYECKHME VCTpPOHCTBAME ABYX THNOB! HOMOMHAIIHOHHBIMH CXeMa-
MH B OHQPOBRIMHE ABTOMATAMH C MAMATLI,

B xombGuuanmornofl cxeme Habop BRIXOAHLIX CHrHaToB B moboili
MOMEHT BpPEMEHH NOJHOCTLIO onpelieifercA HADOpOM BXOOHLIX CHI-
HAJDE.

B nudpoBsX ABTOMATAX € MAMATLI HAGOD BEIXOAHLIX CHIHAJIOB
SABHCHT He TOALKO OT HADOpA BXOJAHHIX CHIHANOB, HO H OT BHYT-
PEHHEND COCTOAHHA AAHHOrO yorpoiicrsa. Takme ycrpoiicTeBa Brerjga

HMEIT NAMATL.




Maea 4. Teopua mHoxecTe m anrebpa norvkm

CxemoTexnuka — Hay4YHO-TEXHHYECKOE HanpasneHwe, 3aHUMaKWeecs
NPOEKTWPOBAHMEM, CO3LAHWEM W OTNAOKOR INEKTPOHHLIX GXEM W anekT-
POHHEIX YCTPOWCTE PAINMYHOND HasHaYeHwA,

21.1. Norvyeckue anemMeHTbl

JNorvyeckmii snemeHT — 3TO YCTPOACTEO C N BXOAAMM W OOHWM Bii-
XDA0M, KOTOpoe npeobpa3yeT BXOOHLIE OBOWYHLIE CUrHANLI B OBOWHHBLIR
CMIHAN HA BhIXOOE.

Pabory awboro JOrAYecKorc aieMeHTA MAaTeMaTH4eckn yaobHo
ONMCATH KAK JOrHYecKVI0 (VHKLOHIO, KOTOpas VOOpAJZOYeHHOMY Ha-
Gopy ®a HyJefl B eQHHHI CTABHT B COOTBETCTBHE JHAYEHHE, TAKMKE
PABHOE HYAK HAH eIdHHIEe.

B cieMoTeXHHKe MHPOKO HCOOALBEVIOTCH JOTHYECKHE AJIEMEHTRI,
npeacraBienable B Tabnane 4.2.

Tabnuua 4.2
Yonoexsie ofoavadyerns TUNOBLIX NOTMYECKHMX SNeMEHTOER
Hamnmenonanne ¥eaonnoe Haanawme dymrmmn
AMEMEHTH ofioanavenne u el dhopuyna
" 3 : Konsonkmms
Gl [ =2 | F=A&B
[ = || S
HJIH I JHabOEROHE
= F=AvEB
HE Husepens
— R 'F- I
. WHE _'_l; 1 irpux Meddepa
. F=A&B
WITH-HE 1 Crpeaxa IMupea
O— F - A W B




IAnemMeHTH cxemorTexHukwm. Jlormueckne cxemil

Noruseckuit anemedT WU (KOHBIOHKTOD) Peannayet onepaumo noruye- @
CKOMO YMHOXEHWA. EAMHMLA HE BLIXOAE 3TOMD 3NEMEHTa NORBWMTCA Tor-
A8 W TONBKO TOTAA, KOrOa Ha Bocex Bxonax GyayT enuHWLL.
OnuwmKTe NoaobHeiv obpaszom norvyeckke anemeHTsl MKW (oMawoHK-
Top), HE (wHeepTop), U-HE, WNK-HE.

OIHOTHIHOCTE CHIHAJIOB HA BXOJAX M BHIXONAX NO3BOJAAET MOJA-
BATH CHTHAJ, BhipafaThiBAeMbIf OXHMM SAEMEHTOM, HA BXOA APYroro
ATeMEHTA. JTO MO3BOJIAET H3 ARYXBXONOBLIX 3HJeMEHTOR «co0HpATE
MHOTOBXOAOBEIe ajeMeHTh (puc 4.7), A TAKMEe CHHETeIHDOBATE OPOH3-
BOJBHEE KOMOMHAIMOHHEIE CXeMhl, COBAMHAA B HENOYKH OTAeILHEIE
JAOTHYECKHE 3JeMeHTH.

& &

- _l_&

L

Puc. 4.7. Cxema n oboaHAYWEHHE YeTHPEXRXOIOBOND KORBIOHKTODA

Hpumep. Ilo oaananmoii mormueckoll dyExknum  F(A, B) =
= A &BvA& B nocrporm momOuHaumonnyiw cxemy (pme. 4.8).

IlocTpoenne HauméM ¢ Jormdeckoll ooepanuy, KOTOpas AOJMHA
BRIMOJAHATLCA nocaenHedl. B ganmom cayuae Taxolt onepammeii sBnser-
CH JIOTHYECKOE CJOMEHHE, CJAeA0BATE/bLHO, HA BHIXOHE JOTHYeCKON cxe-
Mbl goazeH ObiTh AHaBIOHKTOP. Ha HEro cHrHANK NMOJAKOTCH © ABYX
KOHBOHKTOPOB, HA KOTODHIE B CBOK OMEpPelh MONAITCA OXHH BXOTHOH
CHIHAJ HODMAJBHEIN M OJMH HHBEDTHPOBAHHBIN (¢ MHBEPTOPOB).

s
1

Puc. 4.8. Koubunannonnas cxema gymxumm F(A, B)=- A& BvA&B

A o— &

FiA, B)

g ——a—
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21.2. Cymmartop

Ha orpensHBIX JOrHYECHHX 3JEMEHTOB MOMHO COCTABHTE YOTpOii-
CTERH, NPOHIBONAIIHE ADH{PMeTHYECKHE OOEPAINE HAJA ABOMYHLEIMM

QHCAAMM.

3NeKTPOHHAR NOTMMECKAR CXEME, BLINONHAWAR CYMMWUDOBAHME OBOWH-
HBIX YWCEN, HA3LIBAETCA CYMMATOPOM.

P.IH_E
+n- - - #.I,..lTn,
b= bybyy .. b ..byby
Bn+n Bp Sp-n --~_'i|_:m51’n
Puc. 4.9. Cxema cnose-

HHH [BYX M-PAIDANHBIX

ABOHYHRMXY “HCEeD

BecnoMEHM cxeMy CJOOMKEHHA JBYX
n-paspaiHELIX ABOMYHBIX 9ucen (puec. 4.9).

damerTuM, 9T0 OpH caodeHHH mudp B
i-M paspsage MLl AOJAHEL CHAOMKHTE LHQPY
a; yacaa a, ognppy b, umcaa b, a Taxkme
p; — mnepenoc ua ([ — 1)-ro paspana. B
pesyiabTATE CAOMEHHA JOMMHEE NONVYHTL-
ca nudpa peayasrara s, u uudpa nepeso-
ca (0 mam 1) 8 chneayomuil paspag p.,.

OcHOBLIBAACE HA 9THX pPaCCYHIEHHAX,

nocTpouM TalAMIy HCTHHHOCTH Aas (yEknuil, KOTOphie B 3aBMCHMO-
el or urdp a;, b u p, noaywaT undpsl § H Py,

Bxoam Brxomm
a; b; Pi 8 Pis1
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 o | 1
1 I 0 1
1 1 1 1 1




IANEMEHTHI CXeMOoTeXHMKK. Jlormyeckune cxemb!

BaM H3BECTEH ANMOPHTM MOCTPOEHMHA JOIHYECKOr( BhIPAMEHHS 10
rabaune HeTHHHOCTH. BoCcmomesayemrcs MM M SANHINEM BIDAXKEHME I8

DYyERIHA P, -
Pi1 =8 &b &pva&bé&pva&kbb&p va &b é&p,.

IlonwTaeMcs yOPOCTHTE 5T0 BHPAKEHHE, BOCHOJAL3OBABIIHCH
rem, 9To A v A=A, OcHOBRMBAACL HA 5TOM SAKOHE, BEJOYHM B
HMEOmYyOcH AHFBIOHKIHIO emé asa caaraemMbix suaa a, & b & p,
]Ipﬂ‘ia‘ﬂ HA OCHOBAHHH KOMMYTATHBHOINC H ACCOIHATHBHONMN 3AKOHOB
npeofpasyeM MMONYYEeHHOE BBIPAMEHHE K BHAY:

Pia=(a &b &pva &b&p)via&hb&pva &b&p)v
via, &b & p va &b & p)=[no sakosam gucTpubyTHEHOCTH] =
=b &p, & (g Vﬂfl*'ﬂ:&!’i&“—'; vb)va &b &p vp)=

= [mo sakomy mcxmouénHoro tpetbero] =b & p, va, &p va &b,

Tonyuennoe Buipaxenue oguadaer, 4T0 QYHKOMSA P, OPHHEMA-
er sHadenne 1 ToabKo AaA TakMx komOuBAUmIT BXOAHBIX nepeMen-
HBIX, KOTHA XOoTA Ohl gBe NepeMeHHbIe HMEKT eIHHAYHAIE 3HAYCeHHSH.
O6paruTe BHHMAHWE HA TO, WTO TAKOH BLIBOJ MOMKHO CASJATE H B
peayJabTaTe aHAAHIA TADIHIE HCTHHHOCTH.

ITo rabauue MCTHHHOCTH MOMKEM JANHCATH BRIDAJKEHHE ANA &

8 = a & El &pva &b&p vakhb&pva&b&p,.

Ero raxme MOMHO NONLITATHECS nNpeofpasoBaTh K GoJlee KOpOTKO-
my sugy. Ho momuo moifiTe Apyras OyTéM H nposecTi Gosee Tma-
TeNbHLIA AHANHS TAOAMIE HCTHHHOCTH ANA (QYHRIMH 8,

Hz rabauns BHAHO, Y4TO 3HAYEHHe 8, PABHO 1, ecaM Bee BXOHLIE
CHIHANEI paRHkl 1. Dromy coorTBeTcTRyeT BRipasenmue a, & b & p, = 1.

Hnn smavenme s, passo 1, ecam B KoMOGMHAIMH BXOAHBIX CHTHA-
J0OB eCTh eOHHCTBeHHAA 1, T. e. efUHHOA CpeiH NepeMEHHEIX ECTh,
HO HET OJHOBDEMEHHO IBYX NepDEMeHHRIX, SHAUEHHH KOTODKX PABHE
1. Dro MOMKHO 3ANMCATE TAK:

(a,vbvp)& p,y =1.
CaegosaTenbHO, §, MOMHO JANMCATH TAK:
si=(a,vbvp)& p, va, &b &p,
MoOXHO NONLITATLCA CaMOCTORTENLHO NPOBECTH npeobpasosaqwe no- @
TMYECKOr0 BLIDEXEHWA, NOMYYEHHOrOD NO TaBnWUe WCTUHHOCTW ANR §; K

wtorosomMy Buay. Ho, 4To6bl yOBeauThCA B PABHOCMNLHOCTH 3TUX OEYX
BhipAXEHWA, OOCTATONHMO NOCTPOWMTE Talnuuy WCTWHHOCTW ONA BTOROTD

H3 HHX,
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Moayuennsie BRIpAXEHHS NO3BOJAIT PEAJHMIOBATE ONHOPAIPAILHBIN
ABOMYHMI cymmaTop cxemodl, npejcrasnensoll Ha pucyaxe 4.10.

a
i
5 -

ATH =t

Puc. 4.10. Cxema oIHOpAIpAAROTO CYMMATOD

Bripaauts 8, ® p,., MoxHO M gpyramu gopuynamn. Hanpumep,
CAMOE KODOTKOE BHIDAMKEHME INA § HMeeT BuA: §, =g, @ b, @ p, uro
MO3BONAET NOCTPOHTL CYMMATOP, MCNOAL3YA APYTHe JNOrHYecKHe age-

Chnomenne n-paspAfHLX ABOHYHEIX YHCEN OCY-

a_|sM sha MEeCTRAASTCA © NOMOIIBI0 KOMOMHAIDNH OZHODASDAL-

b p., ~HBIX CyMMATOpPOB (yenoruoe ofozHadeHHe ogHOpAas-

B Pl—— pagHsiX CYMMATODOB NpPHBEAEHO HA DHCYHKe
caesa).

21.3. Tpwurrep

Tpwrrep (0T awrn. trigger — 3AWENKa, CMYCKOBOW KPOMOK) — norM-
YECKMA anemMeHT, cnocobHulil XpaHKTs OOWH Paspan ABOMYHOMD YWCna.

Tpurrep Guin uaobperén s 1918 rogy M. A. Bonu-Bpyeaukem.




IAnemMenTsl cXxemMoTexHnKkn. Jlormyeckne cxemsl

Muxaun Anexcawgpoewd Bowd-Bpyeswy (1988-1840) —
PYCCEMIA M COBETCKMA DAAWOTEXHWEK, OCHOBETENL OTEYE-
CTEEHHOW panMonamMnoBOR npombilunesHocTy. Pabotan e
oBMacTM PaaWOBBLLEHMA W OANBHEA CBA3W HE KOPOTKMX
BonHax. B 1918 rogy M. A. Bony-BpyesWy NpaonoxKn
CxeMy nNepexnoYanWent YCTROWCTEa, WMELWEro ABa
yCTOR4MBbIX pabounx COCTORHWA, NOM Ha3BaHWeM «kaTom-
HOE pene». 370 YCTPOWCTEO BNOCNEACTBMW GbiNO Ha3BaHO
TPMITEPOM,

5 1 =
Camuiii npocrtoil tpurrep — RS. On cocromr }i
M3 AByX Jgorugecknx siementor MJIH-HE, sxoas
H BBIXOALI KOTODHIX COSJWHEHBI KOJLIOM: BRIXOJ]
NepBOr0 COEJHHEH CO BXOJOM BTOPOrc H BLIXOJ
BTOPOre — co Bxojiom nepsoro. Cxema RS-rpurre-

Pa mMpeAcTABIeHA HAa pHcyHEe 4.11. L[4 a
H e
Tpwrrep wmeeT asa exoma: S (o7 awWrn, set — Q
ycranoska) v R (or anwrn. reset — cOpoc) w asa

seixona: Q (npamoit) v Q@ (umeepcHwid). Mpusuwn Pue, 4.11. Jlo-
ero pafote wamocTpupyer cnegywowas Tabnuua THYECKAA CReMa

WETHHHOCTH: RS-rpurrepa
Bxogm

Pexum paborm Tpurrepa - Cocrosune Tpwrrepa Q
Xpasedve npedbioyulero | ¥ ol :
COGTORHWA g | ™ Q
Yeranwoexka Tpurrepa 8 1 0 I 1 1
Ycranoeka Tpurrepa 8 0 1 I 0 0
S3anpewsHHoe CoCTORMKWE 1. 1 1 Hegonyctumo

Ecnv Ha BXOfLl NOCTYNAOT curHansl A =0 w S5=0, 10 Tpurrep Haxo-
OATCA B PEXMWME XDAHEHWA — HA Boixoaax O w O COXpAaHRIOTCA yoTa-
HOBNEHHbIE paHee 3HaYeHWH.

Ecnu Ha yCTaHOBOYHLIA BxoA S Ha KOPOTKOE BPEMRA MNOCTYNABT Cur-
Han 1, 70 TpUIMep NepexoaMT B COCTORHWE 1 W NOCNEe TOro, Kak CUrHan
nwa exone S5 cramar pased 0, Tpurrep Gyaer coxXpausTe ITO COCTOAHWE,
T. 8, Gymer xpanwte 1,

Mpu nopaye 1 wa exon A Tpumep nepeigdt 8 cocroaHue 0.

Nopasa Ha oba exona S W A NOTMMECKOR 8OMHALLL MOXET NPUBECTA
K HEOOHOIHAYHOMY PEe3YNLTaTy, No3TOMY Takas xombuHauws BxOaMHbIX

CHIMHANDE 3anpewlenHa.
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Tpurrep HCNOAB3YeTCH A XPAHEHHA WHOOPMAIWH B ONepaTHB-
HOMl MAMSATH KOMNOLIOTEpPA, A TAKMKE BO BHYTPEHHHX perscTpax mpo-
neccopa. Jlna xpasedms oguoro Oafita mudopmammn Heobxogumo 8
TpHITEpoR, Aaa kuxobaidira — 8 - 1024 Tpurrepos. OneparusHEAA na-
MATE COBPEMEHHEIX KOMIIBIOTEDOE CONEPMHHT MALIHOHLE TPHITEDOR.

B nenom me ROMILIOTEP COCTOMT H3 OrPpOMHOrO 4MCia JorHye-
cKkHx yerpoiiers, ofpasylomHEX BCE €r0 Y3Jdkl H DAMATL.

CAMOE INABHOE

Heobxogumele npeofpasosaHus AHGOpMANAH B GA0KAX KOMIOBIO-
TEpA OPOMIBOAATCH JOIHYECKHMH YVCTPOMCTBAMH ABYX THOOB: KOMOM-
HANMOHHLIME CXeMaMH # OH(pPOBLIME ABTOMATAMM ¢ HAMSATHIO.

B wombumanmounoit cxeme Habop BRIXOAHLIX CHrHANOB B miobolt
MOMEHT BpEMEHH NOMHOCTRIY ONpefenserca HABOPOM BXOAHLIX CHI-
Banon. [uckperasft npeofpazosatens, Koropuifl Brigaér nocne ofpa-
GOTKHM JBOMYHLIX CHIHAJOB JHAYEHHE OJHOH H3I JOrHYeCKHX omoepa-
nHi, HASBIBAETCH JOMHYECKHM 3JleMeHTOM. DIeKTPOHHAA JOrHYeCKas
CXEM#A, BLINOTHAKMAA CYMMHDOBAHHE ABOHYHLIX YHCEN, HAILIBACTCH
CYMMATOPOM,

B mudpoBeix aBTOMATAX ¢ DAMATHEE HAGOD BRIXOAHLX CHIHAJNOB
BABHCHT He TOARKO oT HAGOpA EXOAHEIYX CHPHAJNOB, HO H OT BHYTpEeH-
HEro COCTOAHMA AaHHOTO verpolicrea. Taxkue yerpoficTBa Beerga mme-
0T DAMATL. TpHrrep — IOrHyYecKHE 3JIeMeHT, conoco0HBIR XPAHHATH
OOHH paspsaj OBOMYMHONO 4Hcaa. OmepaTHBHAR HAMATE COBPEMEHHBIX
KOMILIOTEPOR CONEPHHT MUIIHOHEL TDHITEpOB,

B umenoM e KOMDBIOTED COCTORT H3 OTPDOMHOIO YHCIA JOrHYe-
CKHX ycrpoiicTs, ofpasyiOnIHx BEE ero yafbl M NAMSATD.

@ Bonpocel 1 3agaHna

1. Yro raxoe mormuecknii anement? Ilepeunciaure Dazopsle Jgormge-
CKHE 3JIeMeHTh?

2, Mo normueckomy bBeipaxenny (AvB)&C& (BvA)&C rpebyer-
ca paspaborars Jormdeckoe yerpoiicrso, Kaxme mormueckue ane-
MeHTHE HeoOXoIMMBl A48 €ro cosgaEma?

3. Hailigure gEauyeHMe BRIXOAHOID CHIHATA B NOpHBegeHHON cxeme,

eciH:
1)A=0n B=0; 3) A=1uB=0;
2)A=0mr B=1; 4) A=1un B=1.




IAnemMeHTel cCxemMoTexHukm. Jlornyeckue cxemsl

,.}_, —
gl

4. OnpegenuTe AOTHYECKOE BhIpaXeHHe NpeolpasoBaHHESA, BHIIOIHA-

eMOro cxemoft:
13-

T |

5. MocrpoiiTe JorayecKkHe cxemsl AA8 caeayiommx dyurmmii:
1) F= (A& B&C)vB&CVA
2)F=Bv(C& A)v (A & B).

6. Moctpofite cxemy ycTpolicTBa, BEINOIHAIEro npeobpasoBanme
HHPOPMATHE B COOTBETCTEMM ¢ gamHoll tabiuoeil mermHHOCTH:

R A N RN - - -
AR - - - -
Ll I T - T - R -
-NE-NE - -0 ]

217




Masa 4. Teopwa MHOXeCcTE W anrebpa NOrvMKK

(2

10.

11.

[Iycrs B HeKOTOpOM KOHKYDPCE BONDOC O AONVCKE TOr0 HAH
HHOTD VYACTHHKA K CHSAVIOLUIEMY TYDY PELIaeTcsA TPeMA uje-
HamMu ®mwopH: A, B n C. Pemerne NONOMHTEIBHO TOrga H
TONLKO TOTAA, KOrga XoTA Okl ABOE YAEHOB MIODH BLICKA-
3LIBAIOTCH 38 JONYVCK, NpPHYEM cpein HHX ofsszatensHo goa-
men OwiTe npeacenatens wmiopn A. Heobxoammo paapaborars
YeTpofCTBO [AAA FOJ0OCOBAHMA, B KOTOPOM KAamALI Y9i1eH KIOPH
HAMHMAET HA OAHY M3 ABYX KHomok — «3a» mam «[Iporuss,
A peayIbTAT TOJOCOBAHHA BCEX TpPEX 4YIeHOB JKWODPH onpeme-
JAETCA MO0 TOMY, JSAropuTcs (YYACTHME AONYCKAETCA) WIH HET
(VHACTHHE He NONVCKASTCH) CHIHANBHAA Jgamnouxa. CocTaBeTe
cXeMy ycTpoiicTBa, KOTOPOE HA BEIXOAe Bhigasano 6w 1, ecam
YHYACTHHE JONVCKaETCH K casayiomemy Typy, B 0, ecanm ge
HOMYCKABTCH.

Cymecrayer 16 aormdeckmx yerpoileTs, HMeEIIHX ABa BXOoda
(16 mormweckux GyvHEIRE or AByX nepemedHsix). Peanmuayiire
X KOMOHHAUNMOHHEIE CXEME ¢ TOMOIILK JOTHYECKHX MIEMEHTOR
H, HJIH, HE.

Ecniv npn CYMMHPOBAHHN He YYNTHBASTCA NPHIHAK IepPeHO-
Ca, TO COOTEETCTEVIOIAA JOrHYeCKAd CcXeMA HA3IRIBAETCA nNOAY-
cymmamopom. Ilo mmeromedica tabamme nmeTHHHOCTH nNocTpoiite
JOrHMECKYH) CXEMY TOJYCYMMATODE.

Bxoas BrixoTs
ay by & Pin
0 ] ] 0
! ﬂ_ B 1 1 o
1 ) 0 1 0
N 1 1 1 ) ﬂt 1

Yro Takoe Tparrep? B uéMm oOCHOBHOE OTAHMYHE TDHITEPA OT
TAKHX JOTHYECKHX JJeMeHTOB, KAK HHBEDTOD HAH KOH'BIOHK-
Top?

IoaroToesTe EpaTky® GnorpadHYecKEyD COPABKY O HAINEM Bhl-
pammemcs cooredectsenanke M. A. Bouu-Bpyesnue, B wém sa-
KJIIOYASTCH €ro BKJAAL B PASEHTHE BHIMHCAHTENbHO# Texnurm?
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§ 22

JNlornyeckue 3apnaum
M cnocobel ux peweHus

HexoansiMa NaHHEIME B JOFHYECKHMX 3afadyax ABAAIOTCA BHICKA-
seipaHnA. [Ipr aToM BRICKASHIBAHNA H B3AHMOCEAIH MEMXIY HHMH
fn1BAIOT TAK CHNOMHBI, 9TO pasolpaTscd B HEX (€3 HCOOALIOBAHHSA

CNEeMHATBHBIX MeTonoB GhIBAST NOCTATOMHO TPYVAHO.

22.1. Metop paccyxaeHwin

OcHOBHAA HWes JTOr0 METOJA COCTOMT B TOM, uTOGH NOCaemoBA-
TEJLHO AHANHIMPOBATE BCH MH(ODMANNID, HMEOIIYIOCH B 3aiaqe, W

OeNTATh HA 5TOH OCHOBE BEIBOILL,
Hpumep 1. Ha oasoit yauue croat B paa 4 aoma, B KamAoM U3
HHX XHBET no ogHoMy wenosexy. Hx sosyr Bacmamii, Cemén, Ien-

maguit u Msan. Hasectno, urto Bce OHM HMEOT pasHuie npodeccHm:

CEpHOAY, CTOAAP, OXOTHHK H Bpa4d. HaeecTHo, uTO:
1) croaap muséT npaBes OXOTHHEKA,

2) Bpa MHBET JeBee OXOTHHEA;

3) expunau MuBéT ¢ Kpawo;

4) cKpHNAY MHUBET PANOM C BPAYOM;

5) Cemén He CKPMIAY B HE UBET PAAOM CO CKPHIIAYOM;

6) Heas RHUBET DAAOM C OXOTHHKOM:

7) Bacunuit :xupéT npasee Bpaua;

8) Bacunuii musér uepea gom or Heana.
OnopegenumM, ¥T0 rae MUBST.

Haolpasum AoMa DPAMOYTOJBHHKAMH W NPOHYMEpYeM HX:

1

2

4

HapecTHO, uTO cKpmnau xmeér ¢ kpaw (3). CaegosareanHo, om

MOMET HHTHL B foMme 1 man B gome 4.

1

2

cEpHmay?

cHRpHnau?
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Cxpunau xusér pagom ¢ spadom (4), T.e. Bpad MOMET KHUTH
npasee (goM 2) wan gesee (oM 3) ckpunaLa,

1 2 3 4

expunay? Bpay? Bpaq? expunau?

Ho Bpau mupér gesee oxorumxa (2), cregopaTensHo, CEKpHIAY
HE MOMET ¥UTh B fgoMe 4, T. K. B NPOTHBEHOM CIAYHae MNOAYHHTCH,
YTO Bpad4, MUBYIIMHA ¢ HEM DAJOM, XHUBET NpaBee OXOTHHKA, A aTO
npoTHBopednT yeaosuio (2). Takam ofpasom, cKpHNay KHBET B goMe
1, a Bpaw — paAAOM C HEAM, B gome 2.

1 2 3 4

cRpUna% npat

Tax kak Bpauy xuBéT nesee oxorHuka (2), a cronap — npasee
oxorHuka (1), To oxoTHHRY goctaércsa moM 3, A croaspy — aom 4.

1 2 3 4

CHpHIAY Bpau OXOTHHH CTOJAP

Tax wrar CeMmMén He CEPHNAY B He MHBET PANOM €O CKPMNAYOM
(5), To on mMomer uTE B gomMe 3 HAH B JoMe 4.

1 2 a 4
CHpHOAY Bpas OXOTHHE CTONAP
He Cemén He Cemén Cemén? Cemién?

Tax kax Hsan musér pagom ¢ oxorEnxkoM (6), To om momxer
MHTE B gome 2 mmm 4.

1 2 3 4
CHpHNAt Bpay OXOTHHEK CTONAD
He Cemén He Cemin Cemén? Cemién?
He Hpan Hean? He Huan Hpan?
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Tax wax Bacmnmii usér npasee spaua (7), TO OH MOMKeT XKHTh

B gome 3 mam 4.

1 2 3 4
cRpHna EpaY OXOTHIK cTonAp
He Cemén He Cemin Cemién? Cemen?
He Hean Hpan? He Hran Hean?

He Bacmmmi He Bacmgmit Bacnan#i? Bacuanii?

Iloasogum wrorm ¢ yuérom Toro, uwro Bacmmuil skueér uepea jgom
or Heana (8): B gome 1 moxer muth Tonsko Pemmanmil, B gome 2 —

Hean, B nqome 4 — Bacmamit, » gome 3 — Cemén.

1 2 3 4
CHPpHITAY Bpaw OXOTHHE CTOJAP
lennagnit Huan Cemén Bacwami

Kar suaure, ganexo He caMas cA0KHAA 3afgaua norpebosana jo-
CTATOYHO CepbESHBIX paccy:xmaeHuil. 3TOT MeToJl, Kak NPABHJIO, NpPH-
MEHHETCH (18 DelIeHHS NPOCTHRIX BAJAt.

22.2. 3apaum 0 phILEPAX W JOKEUax

3asaul 0 DHIIAPAX M JDKENAX — BTO TAKON KJIACC JOrMYecKmx
JamAY, B KOTODLIX (ATYDHAPYIOT DEPCOHAMNH:
* PHOADhL — YEJOBEK, BCETIA roBopsammuil nmpasay;
* el — 4YeN0BeK, BCErla ropopaniiil gomb;
* OBLIYHLI YeNOBEK — YENOBEK, KOTODHI B ONHMX CHTYAIMEX MO-
JKeT roBOPHMTE NPABAY, & B APYIHX — JTATH,
Pemenne nopo0HLIX 3agau cBOAWTCH K nepefopy BADHAHTOBR H
HCKAOYeHHI0 TeX N3 HUX, KOTOphIe NPHBOAAT K NPOTHBOPEYHIO.

Ipumep 2. Jlsoe murenedt ocrposa A u B pasropapMBany Mem-
ay coboit B cany. [lpoxoamemmit MEMO He3HAKOMEN cupocHa v A:
«Bul painaps wan axen?s. Tor orseTHn, HO TAaK HepasbopuYMBO, 4TO
HE3HAKOMEL] He CMOr HHYero mnoHaATh. Torga HeasaxkoMmern ecnpocun
¥y B: «YHro crasam ATs. ¢«A cKaaan, WTO OH JUKels, — OTBeTHn B.
Moser 1m HeaHaKoMeIl JoBepATh orsery B? Mor nm A cxaaate, 9ro
oH Jmen?
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Ecnn A — pLILADL, TO OH CHAMET NPABIY M CcOOBIIMT, 4TO OH
PBILADS.

Ecnin A — men, To oH CKpOeT OpaBIY H cooBIOHT, YTO OH pPhI-
Lapsb.

dro gHaumt, Yro B, yreepapammmil, UTo +«A CKasajg, 4TO OH
JFKEIL BABEAOMO JIFKET; OH — Jken. OupenennTs e, KeM ABIAETCA
A, B paHHOH CHTYAIHN HEBOZMOMCHO.

Mpumep 3. Pagom crosT asa ropoga: ropoa Jixemos (JI) m ro-
pon Ipasmussix (I1). B ropoge Jl:xenos »XMBYT JKels!, & B ropoje
IMpasauerix — npasaussie mwoan. Jiens scerga aAryr, & OpaBau-
Bhle — BCErja rosopaTt npasay. JMens W NpasAuBLeé XOAAT APYT
K ApYTy B TOCTH.

Bul nopnanM B OAMH M3 rOpojos, 4 B KaKoill He amaere. Bam
HY¥HO ¥ NepBOro BCTPEMHOND, SAJaB NPOCTOH BONPOC, Y3HATB, B Ka-
KOM BEl ropoge. OrseroM Ha Bonpoc moxer ObTh TonbKO «Ilas HAH
sHerts,

Hyxen npoctoil Bonpoc, OTBeT HA KOTOpPHIET TOYMHO HapecTed
pameMy pecnouaenty. Hanpumep: «Bwm Haxoanrecs B cBOEM TO-
pone?s.

Hano sagate BOOpoc H NPOAHANHAMPOBATE BADHAHTHE! OTBETOB C
yHeToM TOro, KTO HX MOr JaTh.

@ CamocTosTensHo pasfepurecs C pelueHWem 3anaqyd, paccmorpes Gnox-
cxemy Ha puc. 4.12.
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Mpumep 4. Iepen mamu Tpu wenosexa: A, B u C. Ogus w3 Aux
PHIIADL, Apyrofi — men, TperHii — HOpMANBHLINA gYenoser. Ilpm -
ITOM HEH3BECTHO, ETO eCTh KTO. OTH JIOAH YTEEDIKIAIT CAedyIOlles:

1) A: 71 HOpMANBHEIN YenoBex;
2) B: aTo nmpaspna;
3) C: 7 He HOPMANBHEI YeTOBEK.

Kro rakwe A, B u C?

llna pemienus 5Toll 3ana9M CASAVET PACCMOTPETH BCE BOBMOMCHLIE
BAPMAHTLl pacnpegeneaun pomeii.

Hauném ¢ A. On mosmer Gmite puinapem (P), mmemom (JI) mam
HOpMANbHEM HenopexoM (H). Ecaum A — prnaps, To B moser GuiTh
JREenOM HIH HOPMAJBHMM benaopexkoMm H T. A. IlpencraBem Bece BapH-
AHTH pacnpejesenusa poaeit 8 Tabaune:

AlB|C
P a|n
P |H | X
EIERE:
n|m|p
H P J1
H | a|p

Mpoananusupyem wnMemOHecs TPH VTBEPMAeHHH, CUMTa#, HTO
poan mexay A, B u C pacnpesenensl B COOTBETCTEHM ¢ mnepsoil
cTpoROH TAbDAWMIILL.

Hrak, A yreepsgaer, 4To oH HOpMAAbHEI wenomer (1). Ho, co-
rIACHO MepRoil cTpore TAGAHMNOLI, — OH DPhIIADL, KOTODHIA HEe MOMET
Tak o cebe ckasare. [Toayweno nporusopeune. CnegosarTensbHo, Nepsas
CTPOKA He VIOBJETBODHET YCAOBHIO 3AJaTH.

CamMOoCTORTENBHD NPOaHaNU3upyRTe OCTABLUMECA CTPOKM Tabnuus W @
OaiTe OTBET HA BONPOC, NOCTABNEHHLIA B 3anave.

22.3. 3apaum Ha conocrasnenune. Tabnuuusiit meToq

Muorue NOrHYECKHE 3aJa4M CBASAHLI C PACCMOTDEHHEM HECKOJb-
KHX KOHEYHBIX MHOMECTE M cBaAsell memjgy ux saemenramm, Jlns
PEIIEHNA TAKHX 3a7a4 sadacTyl npuberawt K noMomn tabnnm nan
rpados, Or Toro, HaCKOALKO yaauno BufpaHa MX CTPYKTYpa, BO MHO-

rOM 3ABMCHT YCHEUIHOCThH PeleHHA 3alaqH.
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[pamep 5. B nermem narepe 8 ognoil nanarke >xuam Anéma,
Bopa, Bara u I'puma. Bee onm passoro sospacra, y4aTcs B PasHbIX
Kaaccax (c 7-ro mo 10-if) 1 saEMMaOTCA B PASHBIX KPYIEKAX: MaTeMa-
THYECKOM, ABHAMOJENLHOM, MAXMATHOM H QoTOKpyxEe. BrsAcHRIOCH,
uro tororpad crapime pumn, Aséma crapme BeTe, a maxmaTact
crapme Anémm. B pockpecense Anéma ¢ dororpaoM HrpaaH B TEH-
Huc, a 'puima B To ke BpeMA OPOMIPAI ARWAMOAENHCTY B TOPOIKH.

OnpegenssM, KTO B KAKOM KpPYEKKe 3aHMMaeTCH.

B oaroil sanave peus MAST 0 BhICKA3LIBATEeNLHON dopme (nDpegn-
KATE) BHAA «YUeHHMK Y 3JaumMMaeTca B Kpymke ys. Tpebyerca onpe-
OeNHTE TAKHE 3HAWMEHHMA X H I, Yrolkl BHCKASHIBATENbHAA (opma
MpeBPATHIACL B MCTHHHOE BBICKAILIBAHHE,

Cocrasum tabamuy:

= ¥ ' Maremaruxa Asuamone- IlaxmaTs Pdororpagusn
r.ﬁ..llll.l.

Bops

Bura

I'pama

PaccmorpaM yenoBnA:
1) dororpad crapme pio;
2) Anéma crapme Butn, a maxmartuer crapme Amémm;
3) B Bockpecenbe Anéma c toTorpadoM HrpaTH B TEHHHC, a ['pHIma

B TO e BPeMA NPONTIPAN ABHAMOAEIHCTY B TOPOAKH.

Moxem caenars BeiBoisi: 'puma — He dororpad (1); maxma-
THCT — He Anéma u me Bura (2); Anréma — He dotorpad H He
apuaMonenumer, 'puma — me dororpad # Be apmamopenuer (3).
Ormerum ato B Tabanne:

" ""‘*-Hf MaremaTuira Asnssops- [Maxmarm = Dororpadun

:\milll - ‘ﬂ 0 0

Bopa

Bura p— 0 st
T 0 0




Norwyeckne 3agaum w cnocobbl Mx pelweHms

Huemomefica wHGOPMANHHE JOCTATOMHO AA# TOro, 49robunl yTBEpD-
WAATE, WTO ANSIIA 3aHHMASTCH MaTeMaTHKol, a ['pama — noraxma-
TAMH:

o ¥ | Maremaruxa Ansmos: Maxmars = Povorpadms
Anéma 1 0 0 0 |
o - == - e
Bura 0 0 . B
I'psma 0 0 1 i 0

Ha roro, wro I'ppma — maxmareer, # yeaosmit (1) u (2) caegy-
BT, 9T0 MLl MOMEM DACOOIMEHTE YVYEHHKOB IO Boapacry (B nopaixe
poapacranmua); Bura — Anéma — maxmarmer 'puma — dororpad.
Caeposarensno, Bopa — dororpath. Sroro gmocrarodno, arolbl OKOH-
YATEJBHO SANOMHHTH TabaMmy:

9 v MaTemaTHka Axmamoge- IMaxmaTs: Dororpadma
Andma 1 0 0 o
Bops 0 0 0 1
Burs 0 1 e 0
I'puma 0 0 1 0

Hrax, Anéma sEHAMAETCHA B MATEMATHYECKOM Kpyvake, Bopa — B
tdoTokpysxkke, Buta — B aBmamofgensHoM Kpyxee, ['ppma — B max-
MATHOM KDVHKe,

CamMOCTORTENLHO CAEBNaRTE BLIBOM O TOM, KTO W3 pebAT B kakom knac- @
ce YYMTCA.

22.4. Ucnons3osanuue tabnuuy MCTHHHOCTH
ANS pelweHMs nornveckux sanad

Annapar airefpsl JOrHKH NOSBOJASET NPHMEHATH K MIHDOKOMY
KJACCY JOTHYECKHX 384 YHHBEDPCANLHLIE METOAbI, OCHOBAHHEIE HA

thopManesannE Yorosull sagaqum.




Fmasa 4. Teopna mHoxecTa W anrebpa nornkwm

OaEEM H3 TAKHX METOJOB AAAAETCHA NocTpoeHHe TABIHMIL HoTHH-
HOCTH IO YCAOBHKIO 3aja4ym ® eé asanns. [laa aroro caegyer:

1) BLlAEAHTE H3 YVCAOBHA BAJAYH SJeMeHTADHEE (IPOCTHIE) BHICKA-
aniBAaHHA H obo3HAYHTE MX OyKBaMIH;

2) 3ANMCATH VCIOBHE 3AJAYH HA s3bIKe ANTe6phl JOIHKH, COEIHHHEB
NpPOCTHIE BHEICKAILIBAHHA B COCTABHBIE ¢ NOMOMILIO JOrHYECKHX
onepammit;

3) nocTpoRTE TAOAMIY HCTHHHOCTH AAA NONYYeHHLIX JOTHYECKHX
BRIpAMKeHN;

4) mmfpars pemenne — nabop noruuecKHX NepeMeHHEIX (3meMeHTAp-
HhIX BHICKASLIBAHHI), IPH KOTODOM 3HAYMEHHA JOTPHYECKHX BBIpa-
eEHH COOTBETCTBYIOT VCIOBHAM 3IAJAWH;

5) ybegnTRCA, YTO NOAYYEHHOE pPelleHHEe YIOBAETBOPHET BCEM YCJo-
BHAM 3AJAYH.

Ipumep 6. Tpn nogpaspenenns A, B, C roproeoil ¢dmpMs crpe-
MATHCE OONYYHTE 00 HTOPAM TOA8 MAKCHMANLHVIO Npubbis. JKoHO-
MHCTEI BRICKASANH CASAVIGIIHE NMpeANnoIoMeHnnA:

1) ecig A NOAYHHET MAKCHMANLHYK NPHOBIAL, TO MAKCHMAILHYIO
nprbelaes noayvuatr B n C;

2) A m C noayyaT HIH HE NOXYYAT MAKCHMAALHYI OpHbEAL OgHO-
BpEMEeHHO;

3) HeoBXOAMMEIM VCNOBHEM TONYUEHHA MAKCHMANLHON npuOmIM mo-
npazgeneaneM C ABRASETCH NOAYVHeHHe MAKCHMANBHON nDpAOLLIR
nogpasfenenuem B,

Ilo sapepmenty rofa OKASANOCHL, YTO OJHO H3 TPEX NPEINOJORE-
HH J0MHO, A OCTANLHLIE ABA HCTAHHEL.
BriacHuM, KAKHE M3 HASBAHHLIX MOgpazjejeHnil NOAYYHIN MaK-
CHMANBHYID NPHOBLIL.
PaceMOTpHM SJeMEHTADHBIE BRICKAGLIBAHNAS
"A — <A DoayunT MAKCHMANBHYI0 NMPHOLLILS;
* B — «B moayuaT MAKCHMANBHYI0 OPHGLLILS;
"0 — «C poayuRT MAKCHMAJNBHYI NPHOBLIbS.
3anuuieM HA A3kKe AIrefphl JOMHMKH NPOrHO3LE, BLICKAJAHHLIE
SHOHOMHCTAME:

1)F,=A-B&C;
2)Fa=A&Cv A & C;
3) Fy=C - B.

Cocrasnm TaGamuny HeTHHHOCTH ana F,, Fi, Fy.




Jlornueckne 3apasnm v cnocobsl MX peweHna

Al lelr|r

0 [0 [o |1 |1

o [ lal3le

o|1]0 1|1

1 |o|lo[o o |1
o|l1|lof1 |0

HEArIrERAE

1 1 1 1 1 1

Teneps BcmoMHHM, 9TO M3 Tpéx nporHosos F,, F,, Fy oaun oxa-
BANCH JOMKHEIM, & OBa APYTHX — HCTHEHRIMH. JTA CHATYAINS COOT-
BeTCTBYeT YeTBEpTOll cTpOore TabaMIb.

Taxkum o6pasoM, MAKCHMAABHYK OpPuOLLIL NOAYYHIAM NOAPA3/IE-
merna B u C.

22.5. PeweHnne nornYeckux sanad
NYTEM YNPOLEHWA NOTWYECKMX BbipaxXeHWn

Caeayiommnit dopMansHuill cnocod pemeHHA JOrHYEcKHX sagatd
COCTOHT B TOM, YTOOMI:
1) BrgennTs H3 YCNOBMA 3afaYH AJeMeHTapHEe (NpocThie) BhICKA-
SHBAHMA H 0003HAYMTE MX OyKBAMH;

2) sanucaTs yCAOBHE 3AAMH HA AskiKe aarefphnl JOrHKH, COeNHHHB
OPOCTEIE BLICKASLIBAHMA B COCTABHBIE ¢ MNOMOULIO JOTHYECKHX
onepamt;

3) COCTABHTE eIHHOe JOTHYECKOe BLIPAIKEHME, YUHTHLIBAIOIEE BCe
TpefoBAHNA 3ATAYN;

4) ucnone3ya 3akoHbl anreGpsl JOrMKH, VIPOCTHTH NOJVYEHHOE Bhl-
PRMEHNE H BEMHCIHTH €0 3HAYSHHE;

5) suifpare pemesue — HabOp NOrHYECKHMX NEPeMEeHHHIX (sJeMen-
TAPHBIX BLICKASLIBAHWIL), NPH KOTOPOM MOCTPOEHHOE JNOTHYEcKOe
BRIDAYKEHHE ABIAETCH WCTHHHEIM

6) yGeauThca, 4TO NOAYYEHHOE DelIeHHe YAOBIETBODHET BCEM VCJIO-
BHAM 3aJAYH.

§ 22
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frmasa 4. Teopus mHoXecTe w anrebpa normku

Ipumep 7. Ha sonpoc, KTo M3 TPEX YYAIMXCA HM3YYaAl JOrHKY,
6ein moayued oreer: s<Ecam mayuan nepssiif, TO Hay4an M BTOpoOi,
HO HEeBepHO, YTO eCHM M3y4Yan Tperuil, To mayuan m Bropois. Kro
M3 YYAIOUXCA HAY4YAl JOTHKYT?

ObosnaurM uyepes A, B, C npocThle BLICKAILIBAHMA!

* A = «llepBuifi yHueHHK H3YUAA JOTHKYS;
*» B = «Bropoit yyeHMK HMaydal JOTHKYs;
* C = «Tpernil y9eHHK HIVYAT JOTHKY®.
Ha yenoema aanauw cluefyer MCTHHHOCTh BRICKASLIBAHHA!

(A — B)&(C—B).

VopocTHM DnoayuHBIOeecs BLICKASLIBAHME:

(A — B)&(C — B)=(Av B)&(Cv B)=
=(AvB)&C&B=A&C&BvB&C&B=
=A&C&B

Monyunpimeecs BeicKAIwBaAHKE (yAeT HCTHHHBIM TOJBKO B Caydae,
ecmm C — mernHa, a A 1 B — nome. A 2T0 3HaNMMT, HTO JOIHKY
M3ayYan ToOAbKO TpeTHil yYeHME, A mepeniit u sTopoll He H3y4aam.

CAMOE MNABHOE

HexonseiMe JAHHBMH B JOTHHECKHX SAJAYAX ARIHIOTCH BhICKA-
ALIBAHMA. lel ATOM BhRICKASLIBAHHA H BIAMMOCBA3H MeXIy HHMH
GRIBAIOT TAK CJHOMHL, 4T0o pazodparkcAa B HHEX 0Oes Menodb3OBAHHAA
CHeNHansHEIX MeTonor OnBaeT JOCTATOYHO TPYAHO.

OcHoBHAS WJeA MeTONA paccy:kJenuii cocTouMT B ToM, urobel mo-
CHSNOBATENBHO AHAJMMIHDOBATE BCI0 HHPOPMALMIO, HMEOUYIOCA B 3a-
nade, W AeJATH HA 2TOl OCHOBE BBIBOILL.

Muorse Jorgyeckne S8JAYH CBABAHL! C PACCMOTPEHMEM HECKONb-
KHX KOHEYHBIX MHOMKECTB M CBAJIeR mMexay Hux asaementame. [Lan
pelleHHA TAKMX 3aja4 sawacTyio npuberaioT K nomomu taboun wim
rpados. Or TOro, HACKOABKO yAa4HO BRODAHA HX CTPYKTYpa, BO MHO-
roM SABHMCHT VCHEIIHOCTh DPEINeHHA 3ALaUM.

Anmmapar anrefpsl NOTHEM NO3BONAST NDPHMEHAThH K IIMPOKOMY
KAACCY JNOTHYECKHX 3ANaY VHHWBEDCATRHBIE METOALI, OCHOBAHHLIZ HA
dopumarnsanmn yenosmii sagaum. K mum ormocarea mertoawni: 1) mo-
crpoeHEa TAOAHIE HCTHHHOCTH 0O YCIOBHIO S8I84M H €8 aAHAANI;
2) cocTaBIeHHA ¥ YIPOIIEHHA JOTHYECKOro BhIDaMKeHHS.




Jlorn4eckme 3apnayn U cnocobsl MX pelleHus

1.

5"

EDF‘IDIDEH U 3agaHnsa

Bu serpermam 10 ocrpomwTaH, crosmmx mo kpyvry. Kaskawiit ua
HHX npousHéc dipaay: «Choegyviouipe 4 wenoBeka, cTOSLIHE HOCTe
MeHS [0 YACOBOH cTpenke, Jamenbi». CROALKO CPEAR HMX JDRe-
mos?

Onnaman HeKHH OYTEecTBEHHHK TOCTHJ HA OCTDPOBE pHuapeit
H Jowenos. Tam eMy BCTpeTHANCH ABA MecTHRIX mHTens. [Iyre-
MECTEEHHHEK CHOPOCH] OAHOTO B3 HUX: «Kro-mmbyas ma Bac peI-
nape?s Ero monpoc He octanca Gea oTeeTa, W OH Y3HAA TO, 4TO
xoren, Kem OB OCTPOBHTAHME, K KOTODOMY OVTelIecTBEHHHEK
ofpaTiicas ¢ Bonmpocom, — poimapeM uam mxemom? Kem 6mia
Apyroit ocrposuTanan?

- B crapunnom mEamiickoM xpame Bocceganu Tpm Gormmm: [lpas-

aa, Jlowse u Myapocts. Ilpasaa rosopur Toasko npasay, Jlomss

Beerga Jumér, a MyapocTs MoseT CKasaATh NMPaBAY MAH COJTATH.

[Manomunk, noceTHBiuwi Xpam, cupocHa y Gormmm caesa: «Kro

CHANT pAgoM ¢ To00#Ts elIpasgas, — orsernna ta. Torza om

cupocas v cpenseit: «Kto tm?e «MyapocTes, — oTBewana omHa.

Haxonen om crnpoemn y Toit, wro cnpasa: «Kro tros coceara?s

«Jlosses, — orsetTHaa Gormua. M mocne 8TOrc NANOMHHE TOYHO

JHAN, KTO ecTh KTo. OnpemennTe, Ha KAKOM MeCTe CHINT KaM-

maa w3 GormHe.

B cumponnyecknii opkecTp NpHHANH Ha paboTy TPEX MysmKaH-

ToB — Bopncosa, Cepreesa m BaceukHHa, YMEWNIHX WMIPaTh HA

cKkpHnke, dueiite, ansre, Kaaphere, roboe m Tpybe. Kamnawmit ua

MYSLIKAHTOR BJIANEET [JRYMA HHCTPYMEHTAMH,

Hasectno, uro:

1) Cepreers — camuiil BrICOKMHIL;

2) mrpalommii HA CKpHNKe MeHBIIE pOCTOM MrpPAIOINero Ha
thnedire;

3) urparomume Ha ckpunke u dueitre u Bopucor MOGHAT MHINY;

4) korma Memxay aneTHcTOM B TpyGauoMm sosHmKaer ccopa, Cep-
rees MHPHT HX;

5) BopicoB He yMeeT WrpaTh HM Ha TpyGe, HH Ha roboe.

BriscawTe, HA KAKHX HHCTPYMEHTAX HMIPaeT KaykAbii M3 Myah-

HAHTOR.

B neparormueckoM HHCTHTYTe Apkaasesa, Babamosa, Kopcako-

sa, Jlamkos, Hasun 1 @uaépos npenojaorT sKOHOMHYECKYIO Teo-

rpagmo, aEraMicKHl H3kK, HeMenKHil A3BIK, WCTODPHIO, (pas-

OY3CKHA A3KIK, MATEMATHKY.




lMasa 4. Teopus MHOXECTB U anraﬁpa NoOrmKK

HasecTtHO, 9TO:

1) mpenogaBaTens HEMEIKOTO HASKIKA H [PeNolaBATENL MATe-
MATHKH B CTYASHYECKHE IOkl SAHMMANHCE XYIOEecTBeHHON
rEMHACTHROMN

2) Hneur crapme Paépora, Ho cram paboThl y Hero MeHLIIE,
qeM y DpenojJaBaTe/lf SKOHOMEYeCKOl reorpadmm;

3) 6yayue crygenTkamu, Apkaskesa 1 Babamosa ywmiance BMme-
CTE B OgHOM yHHBepcHTeTe. Bee ocTanbHEIE OKOHYNIH Nema-
roruveckuii WHCTHTYT;

4) Gnépor — cBH npenogasaTens (PAHIYICKOrD HA3ILIKA, HO
CTYAEHTOM Y Hero He OwL;

5) npenoaasaTens (pPaHIY3CKOTO AILIKA — camuiil crapmuilt ma
BCEX MO ROGpacTy W y Hero camuil Gompmodt cram paborni.
On pabotaer B DegarordiyecKoM HHCTHTYTE ¢ TeX MmOp, Kal
okoHuRn ero. [lpenogasaTenl MATEMATHKH H HCTODHH — ero
BRIBIIHE CTYIAEHTHI,

G) ApranbeBa cTapme NPenoiaBaTeNd HEMEIKOTO HIbIKA.

Kro kakoit npeamer npenopaér?

6. Ha sonpoc «Kto ma gesymex cobupaerca npuilTH Ha Aesb po-
muaerna K Came?s» Ob1 monyuen vEIoHYMBEIH oTeeT: «Ecam
Mapusa npuaér Ha Jens poxpenus, To Hans tome npupér, a
Tana me npuaér. Ecnn Hags nprpér, To Tana npagér B TOM H
TONBKO B TOM cayuae, ecam He npugér Mapumas, Moxuao am 0o
arofi mEdQOpMAIMHE TOYHO YCTAHOBHTH, KTO H3 [eByIeK NPHAST
K Came, a xro uer?

7. B Gopo nepeBoAcB NPHHAAM HA paboTy TPOMX COTPYAHHKOR:
Humy, Camy u Hpy. Kamawit w3 @My 3HaeT pPOBHO OBA HHO-
CTPAHHEIX A3LIKA U3 cjlegyiomero Hafopa: HeMenruil, sANOH-
exnii, meegcxuft, wuraficxkuil, dppanmysckuit u rpeveckmii.
HasecTHo, 9ro:

1) en [Iuma, sn KOpa He 3HaOT ANOHCKOrO;

2) mepeBOAYMK ¢ I[UBEACKOT0 CTAPIIE NEpPeBOARHKA C HeMem-
KOro;

3) nepepogunK ¢ EKHTAlCKOrO, NepeBONYMK ¢ (PPAHIY3ICKOro H
Cama pomoM H3 OQHONO ropoja;

4) nepeBog49MK € TpeYeckoroe, nepesofunk ¢ Hemenxoro u HOpa
VYUHIHCE BTPOEM B OJHOM WHCTHTYVTE;

5) Huma — camuiil momogolt ®3 Becex TpoMX, H OH HEe JHAET
rpeuecKoro;

6) IOpa suaer apa esponefiCKHX HA3LIKA.




Noruwyeckmne 3anaum M cnocobbl Mx pelweHHa

10.

YRamUTeE HMeHA nepeBpoIYAKA ¢ HIBEACKOrD H3IBIKA H NOepeBog-
HHEA ¢ KEATAHRCKOrO A3biKAa.

Pefatra aHaiH, 4To ¥V 4eTehlpéx moapyr — Mamm, Kate, Baam =n

Hatamm — aHH poMAeHHA OPHXOAATCA HA pasHOe BpeM#A roja,

HO HE MOIMH TOYHO BCOOMHNHTh, ¥V KOro Ha xaxkoe. [lonsiTka

BCIOMHHTE 3AKOHYHIACE CIAEIVIONIHMH VTBEDMIeHMAMNA:

1) v Bann nens pomnenus ammoit, a v Katu — nerom;

2) v Katu geHs poMaeHHs oceHblo, a v Mamm — BecHoil;

3) secuoili npasguyer aess pomaenus Harama, a Bana ormeua-
&T ero JeToM.

MMoase BRACHHAOCH, YTO B KAMIOM YTBEDMUIEHHH TOALKO OXHO

H3 [ABYX BhiCKAa3eIBAHHE mMeTHHEHO. B Kaxoe BpeMsa rofa geHb

pPOMJEHHA Y Kamnoil us nesymex?

. B camaropun Ha Gepery mops orgmixaoor orven O, mars M, cun

S u ase gouwepn D; u D, Jlo saBTpaxa 4JeHEl CEMBH YacTo

KYNawTcAd B MOpe, OpH4YéM M3IBECTHO, YTO ECAH OTel YTPoM

OTOPABNAETCA HYMNATRCH, TO ¢ HAM o0A3ATENLHO HAYT MaTL H

ChiH; €CJH ChiH HAET KYNATBLCA, TO ero cectpa [); ornpasiasercs

BMECTEe ¢ HHM; BTOpas aouk [); KyNaeTcs TOrAa B TONLKDO TOr-

Aa, KOTAA KYDAETCA MATH, KaMJ/i0e YTDO KYNAaeTca nmo xpaitseii

Mepe OAMH W3 poawTeneil. Ecin B BoCKpeceHbe YTDOM KYIAIACH

B MOpe JHIOE OfHA H3 gowepeil, TO HTO H3 WIEHOR CeMbH B 5TO

YyTpo xoamn Ha mope?

B mapymenuu npasun ofMeHA BAMIOTHI NONOZDEBAIOTCH YeThIpe

pabGorauka Ganka — AnTHnos (A), Bopucos (B), Ilserxon (C) n

Oumurpuen (D). Hasecrno, uro:

1) ecnim A mapymma, To u B mapymmun npasmna ofmena sa-
JIKYTHI;

2) ecnn B mapymma, to u C Rapyming wam A He Hapyan;

3) ecan D me mapyman, tTo A mapymua, a C He Hapymam;

4) ecotn D Bapymmsa, 10 B A HApYIIHI.

K10 H3 nopoapeBaeMbIX HADYVINHI NpaBHaa o0MeHA BANIOTHIT

AdononHuiensHsle Matepuansl K mMase CMOTPWTE B aBTDPCKOR macrep-
CKOWN.

§ 22




Mmaea 5

COBPEMEHHBIE TEXHOJ1OI'MMU
CO3AAHUA U OBPABOTKM
MHOOPMALIMOHHLIX OBBEKTOB

TpagnuHOHEHO NOHATHE «TEXHOJOIHA* TPAKTYVETCA KAK COBOKYII-
HOCTE METOO0B H HHCTPYMEHTOB A AOCTHMREHHH METAeMOTD peayib-
TATA B HeKOTOpOill ofnAacTH YeloBedecKOH APATENLHOCTH.

0 Hudopmaumontse Texsonorvm (MT) — 810 COBOKYNHOCTE METONOB, NPO-

M3BOACTEEHHBIX MNPOUBCCOB, NPOrPEMMHO-TEXHWYESCKMX W NWHMBUCTHYE-

CkMxX cpencTs, oObeoMHEHHLE C Uensio cBopa, oGpaboTeM, XpaHeHWs,

pacnpocTpaHeHns, oToODPaxeHHA W WCNONBI0BAEHWA WHDOPMaLKMW, npen-
CTaaneHHoW B umdposon gopme.

CHHOHHMOM 3TOr0 NOHATHA B PYCCKOM HAGLIKe BRICTYNAET NOHATHE
«HEQOPMAITHOHEO-KOMMYHREAHoEERe TexHoaoruns (HKT). Henonn-
ayeMule aHTIosskMABe abGpesmarypwm — IT, ICT.

B oramuame or TeXHOIOrHH eMATEPHANBHBIN® H HCXOAHBIM MAaTE-
pPHATOM, B DPE3YILTATOM NPHMeHeHNS WHHOPMAINMOHHBIX TeXHOAOIHIT
seerga ARAAKTeA gaHHee. MadopMaumoHHAA TeXHONOTHA — 370 Npo-
UeAypa ABTOMATHAHMPOBAHHOTO NpeofpasoBaHUsA AAHHLIX, (opMHpOBA-
HHA HA WX OocHOBe HOBRX fanAnix. Ilenwio paspaforem u npumMeHe-
HHA Beex HHPOPMAIMOHHLIX TEXHOJOrHH ABIAETCH MAKCHMANTLHAM
ABTOMATHZANNA TeX HHMOPMANHOHHEIX OPOLECCOB, KOTOpPRIE paHee
TpefoBany DPYHHOMND Y9eN0BEYMecKON0 TPYAA, SAYACTYH) PYTHHHOIO, Npem-
MOJIATABIIET0 3HAYHTENLHLIE BPEMEHHLIE SATPATEL.

HadopMamHoHHEE TEXHOJOTHH KAK OTIEIbHAH OTPACAL AeHTelh-
HOCTH 0oyl HARGOILIIee PASBMTHE ¢ NOABIEHHEM H PACHDOCTDA-
HEHHEM HKOMNLIOTEDOR — VHHBEPCANLHBEIX ARTOMATHUECKHX CpPeicTs
obpalborKu JAHHBLIX.

Cymecrsyer GOMbIIOE KOMHYECTBO OCHOBAHWE ans xknaccudmuka-
pun gadopManHoRHEEX TexHogorui, Hx aenar ma MHANBHAYAILHEIE




TexcroBble AOKYMEHTHI

H KOANeKTHEHBIE, JMOKATBHLEIE H CETEBLIE, TEXHOJOTHH YNPABIEHHA
AAHHLIMH H IpPOUeccAMH, 3amuTsl wHbGopMaunn, paspaloTEH npo-
rpammuoro obecneyenusa u T, O.

B kypce undopMaTHEH OCHOBHON WKOAE HHGOPMAIHOHHEE Tex-
Hojorum Opiaw npegcrasiens (KaacenHIMpPOBaHE) M0 BAgaM oGpaba-
TeiBaeMoll HHGopManmn. Bl sHaKOMEI W, CKOPEE BCEro, HCMOALIVETE
B yuefuoit gearTensHOCTH, TeXxHoJornM obpaboTKm Texcra ® rpadm-
HecKOll HMHQOPMALMH, MyJAbTHMeAHiIHEe TEXHOJOIHH, JeKTPOHHLIE
Tabanusl, Gaswl gasHEEIX. 3nanue OasoBwx NpHHUMNOR obpaborim
uadopManun, BrageEne Haubojee pPacHpoCTPAHEHHBIMHM TEXHOJIOIM-
AMH — HeoDXoAMMEINA HABEIK ANA N060TO COBPEMEHHOTO YelOBEeKA.

§ 23
TekcToBbIe AOKYMEHThI

23.1. Buasl TEKCTOBLIX OOKYMEHTOS

B pasnMYHEIX CHOBAPAX MOMHO HANTH CASAVIONINe TONKOBAHMA
NOHATHH «TEKCT»;

1) ynopapouennsiii gabop caos, npegHasHAveHHELIE A8 TOro, YTOGH
BEIPASHTE HekHN cMblica;

2) BeAKAA JANMCAHHAM DeYb (MUTEPATYPHOE NpOHM3IBeIeHHe, COYMHe-
HHe, JOKYMEHT ¥ T. ., & TAKME YACTL, OTPEIBOK H3 HHX);

3) nocnefOBATENLHOCTE ASKLIKOBEIX W HHEIX SHAKOB, 00pasyomas
eHHOe 1enoe, caymamee ofBeKTOM HiyYeHHA.

C noavumm WHPOPMETHMKW, TEKCT — 3TO NOCNENOBATENLHOCTL IHAKOR o
HEKOTOPOTD andaBwvTa.

Bam maBecTHO, 9TO B DAMATH KOMNBIOTEPA TEKCTH NPEACTARISIOT-
CH B ABOMYHOM KOfe: 1) 38 KaM(IMM CHMBONOM AMDABMTA 3aKpenia-
ercs onpependuueil apowunmit kox; 2) B ABOHYHOM Kojge npeacTas-
nAercd # WHOQOPMANHA O THIOE W pASMeDe HCOOAL3IYEMOro mpudra,
[MONOKEHNH CTPOK, noaeil, OTCTYNOB W NpouYas JONONHHTENLHAS HH-
hopmManna.

HpaxTiueckn B moboilt npotheccroranbHOl AeATEALHOCTH pabOTHHK
CTANKHBAETCA € HEODXOAHMOCTRIO MOATOTORKH TEKCTOBEIX AOKYMEHTOB
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PASAMYHOTO HasHAueHHNA H o0béMa: OT safRNeHHMH O NpHéme HA pabory
0 COCTABJEHHSA OTYETA [0 PesyLTATAM NpOoAenaHHOl paboTsi.
MosHO BhIZEAMTH CASAVIONINE BHAL TEKCTOBHIX JOKYMEHTOB!
XYAOMECTBEHHLIA TEKCT;

HAYYHBLIA TeKCT;

AeJ0BOR JOKYMEHT;

peRIaMHEIH AOKYMEHT;

AHYMHBIA TOKYMEHT.

Hna xaxagoit M3 nepevwdc/eHHLIX PasHOBHAHOCTEN TEKCTOBHIX A0~
KYMEHTOB CYIIECTBYeT onpegenéHHsift mabop npasmia, KOTOPHIX CJaexy-
eT mpuaepiuBaTecH npe pabore Hag mumm. JlxusHoe mmceMO oTAMYA-
eTCHA N0 CTHJIHCTHEE 0T PHIHAIBHOMN JOKYMEHTA, A XYZOKeCcTReHHOe
OPOMABEIeHHEe — 0T HAYYHOrO Texcra. PRanH4YalTcA TAKMKE CI0BADH
paubonee ynorpefiseMelX CA0B M TEPMHHOB [NA NepeYHCJIeHHLIX pas-
HOBHIHOCTEl [JOKYMEHTOB,

« B & & @&

Lafite xapaxTepucTUKy KamOoMmy W3 BWODE TEKCTOBLIX AOKYMEHTOB —
XYAOKECTBEHHOMY TEKCTY, Hay4HOMY TekCcTy, OenoBoMYy OOKYMEHTY,
PEKNEGMHOMY OOKYMEHTY, NUYHOMY AOKYMEHTY.

23.2. Bunas nporpammuoro obecneveHws
ans obpabGoTku TexcTosol MHPOPMaLMW

CymecTsyer MHOMECTBO NPOrPAMMHELX MPOAYKTOB, NpeJlHASHAYEH-
Heix ana pabors ¢ rexcropodt muEdpopmanmer. [Ipeacrasusm knaccupmn-
KAIIHIO 2Tol DAIHOBMAHOCTH NPHKIAZHOTO NPOrPAMMHONC obecnedeHHsA
0o ero HasHAYeHHIO,

TexcToBbe pejaKTopsl — 3TO NPOrPAMMEI, KOTODEIE NOMOramoT
NOATOTOBHTE TEKCT MpoCTOl CTPYKTYpH, Ho He ofaagaiot HeobxoaH-
MBIMH cpeacTBaMH odopMmaeHHA ero ans neuatd. Tunwusesil npH-
Mep — peaaxTop Baokmor (B OC Windows).

Texcrossle mpouneccopsl — Gogee cAMKHBIE OPOTDAMMHLIE KOM-
NAeKCcH, NMOSBONAIDINHE BRIIOIAHHUTH OQOpMIeHNEe TEKCTa, TOYMHO 3a-
AATH ET0 PACNONOMEHHe, BKINYATL B HEro rpadQHYecKHe MATEPHANLL.
Ilpumeps: — Microsoft Word, OpenOffice Writer.

Conenuajsikie NPOrpAMMHLIE CPEICTBA ANA NOATOTOBEH HAay4-
HEIX TEKCTOB, CONEpPIAIHX MATeMATHHYECKHe, XMMHYECKHe HIH ApY-
rie (POPMYILI, CAOMHBIE CXeMBl B cunennduyeckue obosHaveHHA, HC-
NoALGYEMbie B HAYIHLIX, yiefHEX # Texumueckux nybauxanmax mu
noxymentax. [Ipe noAroroBKe HAYYHBIX, TEXHHYECKHX M y4eOHEIX
TEKCTOB YACTO MCHOABAYeTcH cBODOOHO HOCTYNHAA CHCTEMA NOATOTOB-
kn nybaukanmit TpX.




TexcroBbmie 00K YMEHTHI

Hanarensckme CHCTEMBI — KOMILIEKCH TNPOTPAMMHBIX CPeACTSB,
NOABOJAKIHX BRIODOJAHHTE BeCh IHKA AOOe4MATHOR DOATOTOBKH H3-
AAHHA: HMIOPT HAIH Halop Texcra, ero odOpMASHHE M DACTONOME-
HHEe HA JMCTAX, BCTABKY HLTIOCTPAIME M CAOMHLIX OOLEKTOB, M B
HTOreé — HBIBOJ H3AAHHA HA nedath. [IpumepamMu TakHX nporpaMm
Mmoryr OmiTs nakersl Adobe InDesign, Seribus, QuarkXPress. IIpo-
mect M pPeayLTAT COIJAHMA CTPAHMI] HMIJAHHA HASLIBAIOT BEPCTHOI,
8 TOYHYH HONHI CAMOrMO M3aJAHHA — OpHrHHAN-MakeToMm. Henosms-
JOBAHHE HINATENLCKHX CHCTEM NOJBOAHAO SHAMHTEILHO COKDATHTH
CPOK NOArOTOBKH NeYATHBIX WagaHHil, CHHEHTL TPVIOEMKOCTE 3TOrO
npouecca, JHAYHTENLHO PACIOHPHTH TBOPYECKHE BOAMOMCHOCTH NH3AMN-
HEPOB MeYaTHLIX HWaJAHHI.

JaeKTPOHAbIE NEPEBONYMMKH M CHOBAPH NpeIHAIHAYCHB! I8 ABTO-
MATHYECKOI0 MePeBOJA TEKCTOB ¢ O/HOTNO A3BIKA HA Apyrofl, mposepxn
NpaBONHCAHHA TEKCTOB HA pPA3HbIX AswikaX. OcobeiM BUIOM caoBapedi
ABIAKTCA TE3AYDPYChl — CAOBADH, B KOTODRIX CJIOBA CBA3LIBAIOTCH HA
ocHOBe KaRMX-1b0 NeKcHYecKHX oTHOWEHH (Hanpumep, cJoBa, AB-
AAWIHECH CHHOHHMAMM, AHTOHMMAaMH u T. n.). [Ipumepst — PROMT,
ABBYY Lingvo.

Cucrems:  ONTHYECKOr0 pacno3HABAHMA TeKCTOB (HATIDHMEp,
ABBYY FineReader) npeamasnauens ans npeofpasoBaHMs OTCKA-
HHPOBAHHOIO rpageyeckoro n3ofpaskeHHA TeKCTOBONO NOKYMEHTR B
TEKCTOBLIN c¢opMmar,

Kpome Toro, mporpammsl ans paborsi ¢ rexcrosoil mudopmanmed
HHTErPHPOBAHE! B CHCTEMB! NPOrPAMMHPOBAHMSA, # TAKIKE ABJIAKTCH
gacreio HTML-pegaxropos, npejnasHAYMeHHERIX I8 CcosgaHMA Beb-
CTpAHHIL,

23.3. Cospganne TeKCTOBbIX SOKYMEHTOB
Ha KOMNbOTEpEe

I[Ip NOATOTOEKE TEKCTOBBIX AOKYMEHTOB HA KOMIBIOTEDE HCIOTbL-
JYIOTCA TPH OCHOBHBIE TDYNNM onmepanuii: BBOJA, pejaKTHPOBAHHE,
ihopMaTHpoBanHe,

Onepaunn pBoaa nosBoafiT cHOPMHPOBATE COAEPIKHMOe W nep-
BOHAYAJNLHLI BHJ TEKCTOBOTO AOKYMEHTA M COXPAHHTH €ro B NAMS-
TH komobioTepa. Beoa momer ocymectsasThes He Toasko HaGopom
€ NOMOIBI0 KJAABHATYPLI, HO W NYTEM CKAHNPOBAHHA OYyMAaMHOIO
OPHTHHAJIA ¥ TOCAEAYWINETD NepeBoja AOKYMEHTA M3 rpadidecKoro

(opmara B Texcropnit (pacnoanasanus).
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HanoMHum OCHOBEHLE MpEEWnNa BEO0E TEKCTOBbX OOKYMEHTOB C nNo-

MOLLLID KNABWATYPLL.

* Mexgy CNoBEMM CTABUTCA TONLKO OaMH npoGen.

* MNepexod Ha HOBYW GTPOKY B npouecce HabGopa TexkcTa NPOMCXOOMT
asToMaTv4eckn, He TpelyR BBOOE CNEUMANbBHOTD CUMBONa,

* Oxowsanne afizaua MapkMpyeTtca Haxatwes knaswww Enter, nossonsmio-
Wed NEPeAT Ha HOBYID CTPOKY — NEPBYI0 CTPOKY HOBOro aGaaua.
* Mepen 3nakamu npenuHanua (Takumu, kak ; @ . , ! ?) npoben we
crasutca. MNepea Twpe ssogurca npoben. Mocne nwbBoro 3xaxka npe-

NAHaHWA BBOOMTCA oamH npoben wnw cumeon xodua absaaua.

* 3nax «peducr B cnosax eesogwTcea Gea npobGenos.

* MNocne OTKpLIBAKILMX W Nepea 3akpusaowmmi ckobramm ({ } () [ D)
W KaBw4kamu npoben He BBOOWTCA.

* [nA BBOAA PUMCKWMX WWdP WCNDNLIYIOTCA NPONWCHLIE NatMHCKKMe GyxBbi
LV X L C D M

* 3Waxk «HepaspuiBHLIA (HepacTRXMMbIA) npobens NpPEenATCTBYET CuM-
BONAM, MEXOY KOTOPLIMW OH MOCTABNEH, PACNONErATLCA HA pas3Hbix
CTPOMKEX, W COXPAHRETCH (UKCMPOBAHHEIM NPW MOGOM BLIPEBHUBAHWM
ab3aua (He MOXET YBENMYMBATBCH, B OTNWMHME OT 06bMHOro npobe-
na). J1oT 3Hak oveHs yAOGHO NPUMEHNATE NpW BBOAE O8T (KOTOp.LIEe
HE NPWHATO PACNONAraTh Ha AByX CTPOYKEX), Gamunui ¢ nHuuwana-
MW W T n. Hanpumep: A. C. Mywkud. CTaBuTCR 3HAK =HEPa3PLIBHLIA
npoGEens ¢ NOMOWBLI0 OAHOBPEMEHHOTD HAXATHA KOMOWHALUMK KNaswull
Ctrl + Shift + npoGen.

pn BBOAEe W PeAAKTHPOBAHHE TEKCTa [OJE3HO BKJINMATH PEXHM
oTOOpAMEHNH CHPBITRIX CHMBOJIOB — CHMBOJIOB, KOTODhIE BBOOATCH
noak3oBaTeneM npa Habope TeKeTA, HO OPH NEYATH HEe BBIBOAAT
ca Ha Oymary, & HA sEpaHe OTOOpDAXAIOTCHE TOJNBKO IPH BHINYe-
HHM cooTBeTcTRYIOmero pesmuma (Tabn. 5.1). Pemuwm orobpamenns
CHPLITEIX CHMBOJIOB JAET BOIMOMHOCThL JYUINe NOHATE CTPYKTYDPY
JAOKYMEHTA.

Ina aBTOMATHIAIIMA BEOJA B COBPEeMEHHEIX TEKCTOHLRIX DPOHOECCO-
pAX CYIIECTBYIOT MHCTPYMeHTh ABTO3aMeHA # ABTOTEKCT.

BripaeT, 4TO ONpH BBOAE TEHCTA ¢ KAABHATYDHl NOALIOBATENL N0~
NyCKAeT ONEYaTKH: BMECTO HYMKHOH RIABHINN HAMKHMAET COCEIHIOW,
nponyeraer Gyxsy, Menger ase Oykenl mMecraMi. Takwe onevyaTku He-
NPABIAIOTCH ABTOMATHYECKH MHCTPYMEHTOM ARTO3AMEHA, HMEIOIMM
BCTpOeHHBIN cHoBApE HaMBONEe THNHYHLIX ONEYATOK M OMHGOTHEIX
HAMHCAHAN.




Tekcroasie ok YMEHTHhI

TabGnuua 5.1
Mpumepbl CKPLITHIX CMMBONOE
Hannanme Kaasmma HaoGpaxenne
CHMBOJA (womGuHAIMA wKraRWm)
Tpose fipose :
Hepasprimnsri Ctr] + Shift 4+ npoben
npoben ] S
Paspus cTpoky Shift + Enter | +!
Paaprim Ctrl + Enter L T ¥ pm—
CTPAHNI

Jna GeleTporo BBOJAA CTAHAAPTHBIX (Pa3 N0 HECKOJLKHM Mep-
BhiM OyKBAM MOMHO HCOOAL3OBATE HHCTpYMeHT AsTtorercr. O
ABTOMATHYECKH MNOpeIJaraeT BCTABHTE KOPOTKYH (pasy Ha cOHCKa
BAEMEHTOR ABTOTEKCTA, KAK Toaeko Dyayr HaOpaHH HECKONBKO mep-

Buix OGyxe stoll dpass.

Onepauun peJjakTHpoBauua (OPABKH) [OOIBOAAKT HIMEHHTH
Ve CYIIECTBYIOMNN JJIEKTPOHEBIH JOKYMEHT OYTEM Ho0aBneHns WM
yvianesnsa (QparmMesToB, NepPeCTAHOBKH WaCTed NOKYMEHTA, CIHNAHHA
HECKONBKHX (ailnoB, pasdHeHHs @IHHON JOKVMEHTA HA HECKOJBKO
fonee MenkHx ® T. u. (pme. 5.1)

- Mepemeuienme dparmenton |
[ Konuposanme dparmentos |

-1, " Mposepxa npasonwcanms

Puc. 5.1. Ocuomnnie onepansy PeJaxTHPOBAHMA IOKYMEHTOB
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Ha npoTAXEHWM MHOMMX BEKOB [ONA BHECEHWA HWAIMEHEHWA B TeKCT
Hy®HO BeiNG 33HOBO nepenuceiBate ero. OCHOBHOE NPeuMYLLECTBO
KOMNBIOTEPHOW TEXHONOMAM COAAAHMA TEKCTOBLI AO0KYMEHTOB 38KN0YaE-
8TCA WMmeHHO 8 yaoobcTee ero penakTupoBaHuA. BoamomHOCTe GhiCTpo
MCNPABNATE OWWOBKKM RENRETCA OOHOR W3 OCHOBHBIX MDWY4MH NOBCE-
MECTHOID MEpPeR0aa NOArOTOBKM TEKCTOBOR wHOOPMauMK C GymaxHOon
HE KOMNLIOTEPHYID OCHOBY.

Beog u pepaxTHpoBAHME ONpH paboTe HAN TEKCTOM WACTO BREIIOI-
HAWTCA napaaiaensHo. Ilpm Beoge B pegakTHpoOBEHHK (QOpMHDYeTCH
COAEpRAHNE TERCTOBOIO NOKYMEHTA.

CosokynHOCTs 3Ha4eHwid ceoiicte offibexTa Ha3wBawT dopmaroM obbexta,
A W3MEHEHWE 3THUX 3HayYeHWwd — dopmatuposarves obuexTa.

Onepaunn opMaTHPOBAHKA TOIBOAHIOT TOYHO ONpPEJEIHTE, KAK
Gyaer BRITIAJETE TEKCT HA 3KDAHE MOHMTOPA HAM Ha Gymare nocie
nedaTH HA OpuHTepe. Onepanuu (OPMATHPOBAHMA MOrYT INPHMEHAThL"
cfl KAK K oTAenbHEIM ofhextaM Texcromoro goxymenta (tabu. 5.2),
TAK H KO BCEMY MOKVMEHTY B IenoM. B nepeoM cayvyae roBOpAT o
npaMoM (GOPMATHPOBAHHE, BO BTOPOM — O CTHJIEBOM.

Tabnwua 5.2
ObvexTsl TEKCTOBROND AOKYMEHTAE W MX CBOWCTBa
Obfnext Crojictsa ofbexta
Cumpoa IMipudT, pasmep, NBeT, HAYEPTANHES, BANOAIMEHEHNE
H ap.
Caono MemsagaxkoBslli MHTEDBAT W Ap.
Absan OreTyn oT rpaHHI JEBOTO B NpPABONO noned, oreTym

NEPBOH CTPOKH, BHIPABHHBAHHE, MeMCIVCTPOURLIN HH-
TepBAT, pACCTOAHMEe Memay alaanaMm B ap.

Crpasnua Pasumepsl CTpAHHOL, &8 OPHEHTALHA, PAIMEPL noned,
KOJOHTHTYAB M AP,

Cnmnecor Bua cnucka (MApKEpOBAHELIE, HyMepoBaHHLIE, MHO-
[ roypoeHaessiit) ® ap. _

Tabanna . Kommyecrno cTpox B croafuos, MX BHICOTA W IIHPH-
| HA, FPAHHIIL, 3ANHBKA ¥ AD.

I'patuecros Tun, pasdep, nodomende, ofTEXAMME TEHCTOM H AD.

npobpaskenie |




TekcTOoBbIE2 JOKYMEHTEI

Taxue ageficrsns no odopmieHHI0 JAOKYMeEHTa, KAK BhIpABHMBA-
nue absanes, YCTAHOBKA a03AIIHEIX OTCTYIOE B HHTEDBAIDB MEeHRLIY
abaamamu, cTpoxkaMn B aBaanax ¥ CHMBOJAMH B CHA0BAX H T. II., BhI-
NOJMHAWTCA CHEIHAJBHBIMHE CPEACTBAMH TEKCTOBBIX OpPOIECCOpPOB, &
He BCTABKOH npofenoB B NMyCTHX CTPOK.

Ona ofneryenvA aHanWsa W nocheaywowero npeofpasosaHuA TEKCTa 0
o4YeHb BaxHo cobGnogats OCHOBHLIE NPaBWNa ero BEOOA, pegakTuposa-
HUA 1 POPMETUPORAHKA,

B coBpeMeHHKIX TEKCTOBLIX INPOLECCOPAX BCTh CHOEMHATLHLIE HH-
CTPYMEHTHI, ofecneunBaiolIie ABTOMATHYECHKYI0 HYMEPAIHID CTPaHWL,
Talaui ¥ pPHCYHKOB.

Ilpn pabore ¢ GOALINMMH TEKCTAMH, KAK ODABHIO, NPHMEHSH-
0T crinence dopmaTuposanue. Cambich 5Toll OHepalldyl 3AKITHOYAET-
CH B TOM, 4TO CTPYKTYDHEIM 2aJeMeHTAM, HEeCYIIHM OIHY H TY Ke
PYHRIHOHANLHYID HATPYSKY (HAaopHMep, 3aroJoBKaM OJHOrQ YpoB-
HA, OCHOBHOMY TeKCTY, OpHMepam # T, J.), HA3HAYAeTCA onpexenésn-
Hulii cTHAL QopMaTHpOBAHHA — HAGOD NaApaMeTpOB (OPMATHPOBAHHA
(mpndrr, ero HEauepTaEMe M paamep, afsanHEIE OTCTYIOBI, MeXIVCTPOY-
HbIfT MHTEPBAT W Ap.).

Crvne — 370 VMMEIDWMA WMA HaBop adadYeHwil cBOWCTE OOLEKTOB K- O
AOro TWNE, BXOOALWMX B TEKCTOBLIA OOKYMEHT.

B sagmoueHHe NpPHBEOEM OCHOBHBIE NPABMIA OQOPMIEHHSA TEK-
cTOR!

* OCHOBHOH TEKCT NOKYMEHTA MeIATENLHO OPODMIATE B ONHOM dop-
maTe, Apyrofi GOpMAT HMCNOALAOBATE A5 BEAETeHHA IJATONOBKOB,
OTAeNLHEIX CMEICJIOBRIX (PpParMeHTOR;

* KOJHYECTBO PA3HBIX OBETOB H MPHEQTOB B JOKYMEHTe He N0JHHO
NpeBLIINATE TPEX;

* paiMep CMMBOJOBE H MeMIYCTPOUHBIN HHTEpBan cieayer mnoabm-
pars TakmMH, 9TolBl TexeT uMTANcAa Jerxko, Oea JonoaHHTeabHOM
HATDY3KH ONH T7a3;

* [IBETOBAA TAMMA JAOJMKHA OTBEYATE HAIHAYEHHID JOKYMEHTA —
NO3APABHTENLHAA OTHKPEITKAE MOMKET HMETE ADKYI, HACKINEHHYIO
OKpACKY, 4 MpOCTOE NHCEMO CcTOMT odopMasaTe B folee cOoKol-
HBIX TOHAX;

* OOHOTHOHYIO HEHGOPMANHID HelecoolpASHO NpPeJCTABIATE B CIOH-

crax ® rabammoax;
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* rpathugeckie uaolpameHns B JOKYMeHTe (PHCYHKH, IHATDAMMIL,
CXEMBI) JOMMHB JONOJIHATE COAEPMAHHME TEKCTA, PAFBACHATE HIH
HAAKCTPHPOBATE €r0 OTAeNbHBIE MOMEHTHI; rpadHvecKHe Haobpa-
MEHHA cheayer odOPMAATH B efHHOM CTHIE;

" HA BCEX CTPAHWMIAX AOKYMEHTE PeHOMeHIYeTCHA AejaTh OAWHAKO-
Beifi GoH B Dmoas, ecam mHOe He TpebyercA cojep:aHHEM AOKY-
MEeHTA.

23.4. Cpepcrea aeToMaTMIayun npouecca
CO3QaHMe QOKYMEHTOB

Mm pacemMoTpens OCHOBHEIE OTEpDAIHH BBOJAA, PEAAKTHDOBAHHA
H dopMaTHpPOBAHKA JoKyMeHTOB. MHOrme u3 Hux B Tol mam mEol
Mepe HAOpPABJeHLI HA ABTOMATHSANWID MPOLECCA CO3JAHHA TEKCTO-
BHIX JoEyMeHTOB, Emé Oonbme BOosMOoMHOCTEN B 9TOM HADpasIe-
HEH ofecmeuMBaeT NCOOALFOBAHME mABI0HOB, MAKPOCOB H CDEJACTE,
oflecneunBamnx pafoTy Co CTPYKTYDPHRIMH KOMIOOHEHTAMH AOKY-
MEHTA.

Muorse THNOBBRE AOKYMEHTH AOIKHB HMEThH CTAHAAPTHRIN BHJ,
KOTODLIE ompefenseT, 49To H Iie pASMeNIAeTCA B CO3NABAEMOM TeKCTe,
HANpHEMED: KOMY aJpecoBaH NJOKYMEHT, OT KOI'0 OH, JATA CO3NAHHA
OOKYMEHTA H ADYIHe PeKBHAHNTHI.

Tpebosanns k OQOPMNEHWIO, CTPYKTYPE W COOBDKEHWIO MHOTHX OOKY-
MEHTOB YCTaHABNWBAKTCA CTaHgaptamw. Bce oMM HAXOARTCA B8 OTKPRI-
ToM poctyne 8 Wvrepuerte.

Habpwte 8 MnTepHeTe v NOIHAKOMLTECE CO CNeOyWLMMKM CTavgap-

TAMMW;

* TOCT P 6.30-2003 «YHupMUMPOBAHHLIE CUCTEMBLL OOKYMEHTALMK. YHK-
DULMPOBAHHAR CACTEMAE OPTAHWIALMOHHO-PACNOPAGMTENLHOR O0KyMEH-
Tauuy. TpeGosaHwA k ODOPMNBHUID AOKYMEHTOB=;

* TOCT 2.105-95 «ECK[. OfSwwme TtpeGoBaHWA K TEKCTOBBIM OO0KYMEH-
TaMs!

* MOCT P 7.0.5-2008 «CUMBWLO. BwBnworpadwueckan cosinka. OGwwme
TpefoBanMa W NPaEWna COCTABNEHWAs;

* TOCT 7.32-2001 «CMBWMO. OT4ET 0 HayuyHO-UCCNenoBaTensckoi pabo-
Te. CTpykTypa v npasdna ohOpMNEHWUA=,

Kaxue W3 HUX WMEIOT CTaTyC rocyaapCTBEHHLIX, @ KAKWe — MEXTOoCYy-

AapcTeeHHLIX? Kak STO OTpEMeHD B HAIBAHWWA CTaHaapToa?

Yro osznavawT abbpesmaryps MOCT, ECKO, CHBMAO?
Kakue w3 aTvx CTaraapTos MOoryT ObiTe NOMesHs 8 sawed ysebHoi

OEeRTENEHOCTHT




Texcrossie NOKYMEHTHI

B rTexcToBmIX nponeccopax ecTk mabXonsl AAA CO3NAHWA [OKY-
MEHTOB PﬂﬂEﬂl‘ﬁ THIIA.

WabGnow — 3T0 OTHOPMETHPOBAHHLIN ONpegenéHHuM obpasom noky-
MEHT-3aroToBKa, KOTOPbIA XPaHWTCA B OTAENEHOM Gaing v MCNoONL3YeTes
B Ka4YeCTBE OCHOBLI ANA CO3AAHWA HOBLIX OOKYMEHTOS ONPeLendHHoro
T™™NAa,

[MoasaopaTenio AOCTATOYHO BBECTH CBOW WHDODMAIHIO B OTAEdL-
geie Gaoxn mabaosa, ¥ OHA ABTOMATHHECKH npmobperér sapanee aa-
nanHoe odwopMmierne. B meganéxom OyavineM KAMIOMY H3 Bac 118
NOMCKA NoAxXoAfmed padoTsl OpMIéTCcH COCTABHTH H PASOCTAATE Pedlo-
me. [MogroToBuTs ero JAy4ine BCEro ¢ HCNOILIOBAHHEM COOTBETCTBYIO-
mero mabaora (pac. 5.2).

' [BBemrTe cBOe HMs|

[Baeamre croft axpec)

Tesechon: [Buegire coofl nomep Teacdona|

Spenrpornan noyra: [Besgure cooil agpec asextpoRsoll nowrs)
Beb-yaes: [Huegnre pasmmoe cnoero neb-yaan)

LHeam

[Beegime usam)

OGpasoBanme

[BeeanTe yremyo crenemk| (|[Beegurs anty sapepumenms])
*  [Bsagre crivcok noowpeHmi]

OnmT paboTn

[BreanTe sosamuocTs] ([Boemrre gury savnan| - [Beegrre ety oxosrasme |
[Boemgrre Raspamae opranpsacn] ([Beeawre agpec oprasmamm ||

[Baegure caymetiise obassHHOCTH]

YuMenus N SODLITE
¥ [BeegHTe COMCOK YMEHHR W HaEsNoE]

Puc. 5.2. lllataon peamome
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B Texcrosom npouneccope Microsoft Word sce mafnons pacnpe-
JeneHs HA TPH TPYINLL

1) yeranosaennsle — mabnoHbl QOKYMEHTOB ONpPeleffHHBIX THNOB
(n#cem, dakxcon, oTYETOB M Ap.), KOTOphIe HHCTANIHPOBAHLI HA
KoMOLIOTEpEe B coctaBe nakera Microsoft Office:

2) Microsoft Office Online — mabaonsl AoKyMeHTOB pasHoObpas-
HEIX THIOB (MOSAPABMTENBHLIX OTKPHTOK, BH3HTOK, GmoJnereHeit,
cepTRHKATOR, rPpaMoT, TpHrJIAImeHRdl, saaBaeHnil, kanenaapeit
M Ap.), KoTOphle pacnonoxenbkl Ha bBeb-caltre Microsoft Office
Online;

3) mabaoEnl nonb3oBaTens — mabNoHBI, KOTOpbIE CO3IAHLI MOABL30-
BATEJEM,

Ipu sanycke nporpammei Microsoft Word astoMariueckn oTkphl-
BaeTcH mabmon Hosett aoxyment (daiin Normal.dotm). ITpa arom mo
YMOMUAHHIO YVeTAHABRIHBAeTCH (opMAT (3HAYEHMA cBOMCTE) OCHOBHLIN
o6 BEKTOB NOKYMEHTA — CTpaHMIE, absana, CHUMBONA, A TAKMKE 3aA-
AaéTcA CTHIAEBOE (POPMATHDOBAHME JANONOBKOB, CHMCKOB, Talmmn m ap.

3anycTiTe MMELWWACA B BalleM PECNOPFXEHWW TEKCTOBBIA npouec-
cop. WMccnenyiAte $OpMar OCHOBHbIX O0bEKTOB A0KymeEHTa B wabnoue
HoBulil AOKYMENT, BLIACHUE ANA HUX 3HAYEHWS CBONCTE, NPUBEOBHHGLX

HHXE!
Crpanmua AGaay Cwmson
* OpuenTauma s MexaycTpoudHsi * LWpwudT 0CHOBHOMD
* Paamep nucta MHTEPBan TEKCTA
* BepxHee none * Wurepaan nocne * Paamep
* Huxree none afzaua * LUser
« Jlesoe none | = BoipasHWBaHWe & WHTepaan
= Mpasoe none | * Orerynbi

B npouecce pabform HAL JoKVMeHTOM B nporpamme Microsoft
Word wacTo nDpHEXOZHTCH BRINOJHATE JAJAHWA N0 HEKOTOPOMY AITO-
PHTMY, COCTOANIEMY H3 ONpelegeéHHON NocAeNOBATENLHOCTH AeiicTBmil.
Hanpusmep, DofgeprHyTs CI0BA, HANMHCAHHLIE NaTHHCEMMH OyxBamu,
OThOPMATHPOBATE KAKOE-TO CAOBO BO BCEM AOKYMEHTe ONpefeaéHHbIM
obpazoM H Ap.

Makpoc — 370 NOCNEfOBATENLHOCTE KOMAaHL, CrPYNNMPOBAHHLIX B OOHY
MEBKPOKOMAHLY, ANA ABTOMATWYBCKOrD BRINONHEHWA ONPEAENSHHOM
JanaHnA.
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OcHoBHO® HAJHAUEHHWE MAKPOCA COCTOMT B TOM, 4robnl ocBOGO-
ANTE OOALIOBATENH OT MHOTMOKPATHOIO NOBTOPEHHA ofH0OGpASHEIX
mefteranit Bo Bpems obpaGoTEH TEKCTOBONO AOKYMEHTA, BLINOTHHTL
sa Hero pyTuHHy® pabory. Makpoc coagafrTcA OIMH paa, cOXpaHser-
cA B mabioHe MIM JOKYMEHTEe H MOMEeT MHOIMOKDATHO BEINOJHATHCH
INA ABTOMATHIANMM M VexKopeHus ofpafoTHH TEKCTOBOrC AOKYMEHTA.

MuorocTpasuEsle AoKyMenTsl (pedeparsl, OGpommops, KHHI'M
H T.I.) OpHHATO AelHTh HA CTPYKTYpPHBIE HWACTH — THNABLL, Oapa-
rpadsi, OYHKTHE #® T. 0., C03JaBad TakaM o0pasoM HepapXHYeCKyl0
CTPYKTYPY AOKyMeHTa, PaccMOTpHM B KauecTBeé NpPHMEpa CTPYKTYPY
aroro yuebuuxa. Ha sepxmem (HEynesoM) ypoBHe HepapXHH HAXOIHT-
ca maapaHHe Aoxkymenta («Hudopmarmxa. 10 kaacce); HA nepeom
VpOBHE — HAJBAHHMA TJAB, BTOpOfl YpPOBEHHb COCTABAAIOT HAGBAHHA
naparpados, TpeTHil — HA3BAHMA NYHKTOB B maparpadax, AanbIIE
pasMelnaeTcd OCHOBHON TeKCeT ydyeOHHEKA.

CTpyxTypa NOKYMeHTa — 3T0 MepapXvM4eckan Cxema PaaMelieHus co- 0
CTABHLIX Y4acTer A0KYMEHTA.

Henonsaopaaue B Texcropom nponeccope Microsoft Word cnemn-
ANBHEX cTAAel ¢ mMesamu Baronosok 1, Barososok 2 m T. 4. AaéT
BOAMOMCHOCTh ABTOMATHIHPOBATE CO3AAHWE HEPADXHHMECKOH CTPYKTYDSI
aoxkymenta. B Tekcrosom npomeccope Microsoft Word ans mpoemorpa
CTPYRTYDH AOKYMEHTA HMCMoabayercs pexmum npocmorpa Crpykrypa.
B méMm yao0HO pelAKTHPOBATL HMEPAPXHYECKYI0 CXeMy AOKYMEHTa, Ha-
MEHAA C MOMOIILID COENHANBHEIX HMHCTPYMEHTOR YPOBEHE TEHCTOBBIX
(parMeHTOB H NOCAeIOBATENBEHOCTE MX PASMElleHHdA.

CoBpeMeHHEIE TEKCTOBKE NOPOUECCOPH NOZROJAKT ABTOMATHYE-
CKM COSJABATH OrNABJIEHMH JOKYMEHTOB, B KOTOPDRIX K 3AroJOBKAM
PASJENOB DPABHWIX YPOBHeR NpHMeHeHO cTHJAeBoe (OPMATHpPOBAHHE.
C moMOIB0 CHSMHAATRHON KOMAHIHE NOML3OBATENb YKA3LIBAET, 3AN0-
JOBKM KAKHX YpPOBHE cleayeT BKIWOYHTE B OTIaBlenHe, W abaamni
VKa3aHHLIX CTHIeH aproMaTHyecks BuOHpaOTCHd M3 TEKCTA AOKYMEHTA
¥ DOMEHIAIOTCH ¢ YKASAHHEM HOMEDOB CTPAHMIL, € KOTOPBIX OHH ObLTH
B3ATHI, B HOBHIH paagen «OraasaeHBes.

OrnasneHne AOKYMEHTAE — 370 NEepeYeHt HaBaHWA CTPYKTYpPHBIX 4a- 0
CTell OOKYMEHTA, YNOPROOHYEHHbIX B COOTBETCTEWMM C 8r0 MepapXM4YeckoR

CXeMOR, C YKasaHWesm COOTBeTCTEYIOWMX HOMEDOB CTPaHMLL.
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23.5. Coemectnan pabGora Hap NOKYMEHTOM

Nog cosmMecTHOR (KONNEKTMBHOR) PaBoToR Hal AOKYMEHTOM MPUHATO
NOHWMATE Y4aCTHE HECKONbBKWMX YeN0BEK B CO3O4aHWMM OOHOMD TEKCTOBROMD
AOKYMEHTE, NPW KOTOPOM Y KEXOO0TD W3 HAX 8CTh BO3AMOXHOCTE OTGNE-
XMBATL BCE MIMEHEHWA, CAENAEHHLIE B AOKYMEHTE ADYrWMM paspaboruu-
KBMM, B TEKXE OCYWECTENATE BO3IBPAET K OOHOW M3 NPegnaylinx Bepcui
AOKYMEHTA.

Ha pporamenum [oaroro BpeMeHH Opomecc coemMecTHOR pabo-
Thl HA&J AoKYMeHTOM ObLA YVCTpOEH TAK: KTO-TO COSJABAJ TEKCT HA
JANAHHYIO TeMy, PACHEeYATHIBAN €rc W OTJABAJ OPYIOMY YeJoBeRY.
DroT HenoBeK AOMHCHIBAJ «0T PYKH» CBOH BCTARKH M KOMMEHTADHE
H BOABDALIAN YeDHOBMKHM HA Jopaborky. Takde Wrepammy MOriIn
NPOHCXOIHTE HEOJHOKPATHO, B peayviakTaTe pabora mna MeLlleHHO, K
TOMY € OTAeIbHLIE IEHHLIE MLICIH B HIEH MOrnH OGETE YTEepPHAHE
DearoaBpaTHO.

CoBpeMeHHBIE WHCTPYMEHTH! CO3JaHMA TexkcTopolt wHdopMammn
NpegocCTABAAKT NPDHHIHOHANLAD HHLIE BOMOMHOCTH JAJN# COBMECT-
HOH paboThl HAJ AOKYMEHTOM, NOAJEPHBAS CAEAYIOUIHEe BAPHAHTHI
eé opragEMsalHH.

1. JoryMenaT, HaJl KOTOPHIM Begérca paforTa, MOMCHO CASNATHL COCTAB-
HEIM, OOBEIHHHIOIIHM HECKOJBLKO APYrHX joxyMentos. Hasnquii
paspaboTuMK CO3AaéT M peNAKTHpPYeT CBOK YACTH COCTABHOIO AO-
KYMEHTA HeJABHCHMO OT APYIHX, NPH ITOM B npouecce pabors
OH MOMET HPOCMATPHBATH TERYINYI0 BepcHio oflnero AoKyMeHTa.
Takoil BapuaHT OPraHUSAIKMHE COBMecTHON pafoTel OCHOBLIBAGTCS
HA BOIMOJKHOCTH CO3JAHHA MACTED-JOKYMEHTA, K KOTODOMY MOIYT
NPUKPeNLIATECA APYIHe JOKYMEHTHI.

2. Kaxnas M3 uwacTedl COCTARMONO JOKYVMEHTA MOMET DPelaKTHDPOBATE:
CH HECKOJNBEMMH JHIBMM. JIJIH aToro B CORBPEMEHHAIX TEKCTOBBIX
NpoUeccopay NpegycMOTPEHA BOIMOMHOCTH OTCAEMHBATE H OpOTO-
HWIHPGHTL CAe/AHHLIE H3MeHEeHHHA, AJATE NPpHMeYaAHHA -— IO~
METKH HA NONHX.

Hna orcaemusanns colcTEEHHEIX HcOpaBjieHHil, a Takme 9TobR
ApyVruee EMBTDDH MOTJIH BHOCHTE H3MEHEHHA B JOKYMEHT, TEHKCTO-
BRI NpoOeccop NPeLTAraeT MCIOAbLI0OBATE MAPKEDLI HCIPABIEHWI,
Mapreps Honpasienwil NOMOTAIOT YBRAETH, KAKHE HIMEHEHHSH
OLILTH BHECEHL! B AOKYMEHT TIO CDARHEHFH) C ero IIDEJIEA'.EEﬁ Bep-
cuedt, dan naolpasends HeOpapneHHil MCnoaLIVeTcs CHEIHANbL-
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HEll dopmaT, manprMep noguéprkusanne. C NOMOIILI MAPKePOB
WMCTpaBAeHHI MOMKHO COXPAHHTL BSANHCH O KAMAOM CHETAHHOM
MCOPABIAEHHM M B AadbHeitmem aubo npuuars ero, anbo oTka-
saThes. Mconopasnenne nomeuaeTcA MNOJHBIM HMEHEM ero asTopa,
patolt B BpeMEHEeM COSIAHHA.

Mpu coBmecTHOi paBoTe Han AOKYMEHTOM BaxHO, 4Tolbl B HACTPOA- 0
KaX TEXCTOBOrO npoueccopa ObinK YKa3adHb KOPPeKTHeIE AaHHbe O
NONbIoBATENe, T. K. MMEHHO OHW OCTAHYTCA B PEAaKkTUPYeMOM [OKY-
MeHTe.

Tpameuasus — aro oboaHAYMEHHLIE HHMIHATAMK H OPOHYMEpPO-
BAHEBIE KOMMEHTAPHH, KOTOPHIE SANHCHEBAIOTCA W oTobpasalTes
B CHENHATLHOM OKHE NMpHMedaHiil B He JATPArMBAIOT TEKCT JOKY-
menTa. [lepen TeM KaK BCTABHTE NDPHMEYAHHE, HMEET CMLICA Bbl-
ZenHTh (PPArMEeHT TEKCTA, KOTOPLIH cleayeT NpoKOMMEHTHPOBATE.
B sroM cayuae npH NPOCMOTpE NPHMEYAHHSA TEKCT, K KOTOPOMY
oH0 oTHOCHTCH, Oyaer noacBeded.

HMeloTcA BOSMOMKHOCTH CPABHEHHA ABYX BepeHil JOKYMEHTOR HWIH
ofrbeIMHEEENA BCEX HCNpaBdennii M NpEMeuanuil B ONMH [AOKY-
MEHT, AJA TNPOCMOTPa HX Beex cpasy. Chnenammsie 8 TeKcTe Hi-
MeHeHHA Nepell COXPAHEHHEM OKOHYATENbHOH BEPCHH JOKYMEHTA
MOMKHO OPHHATE WIH OTHJOHHTH.

Oba paccMOTPEHHBIX BADHAHTA OPrAHWIANNAN cOBMecTHOR paboThl
noamepsxnsaorcs ¥ B8 OpenOffice Writer, u 8 Microsoft Word.

3. MomxHo pefaKTHPOBATE JOKYMEHT HENOCPeACTBEHHO B CETH, TAK-
e OTCASMMBAR BCC HIMOHEeHHA, cAeIAHHBLIE APYTHMH DOAL3OBA-
renamu. Jror sapmant nmomnep:kusaerca Google Does — cere-
BEIM OpHJIOKEHHeM, AocTyOHEIM Hepea peb-Gpaysep. [lockonaesry
pelakTHPYeMBIH AOKYMEHT COXPAHHETCH HA CepBRepe, OH JAOCTY-
NeH BCeM [MOMb30OBATENAM, MEHLY KOTOPLIMH OH pasgensercH.
Kaxmasill pas npe coxpaseHds AOKYMEHTA COXPAHSETCH ero Ho-
BAA BEPCHA M MHODOPMAIMA O TOM, KTO 3T0T AOKYMEHT pelak-
ruposan. Komauia OopocMoTpa WAMPHEHHI OTKPLIBAET CIHCOK
cAeNAHHELIX HIMeHeHWN ¢ VKASAHHeM, KTO M KOIIA HX BHEéC.
Pasiuubbie BepCHH AOKYMEHTOB MOMCHO CDABHHTE Mexmay coboi.

4. MoxHEO HCOOALIOBATE B IPOMEYTOMHLINR BAPHMAHT, KOLAa JOKY-
MEHT PeAAKTHPYETCH JOKATBHO HA KOMILIOTEDE, 8 XPAHHUTBCA B

CeTH M TAM #e OTCHe/RWBAIOTCH BCE HIMeHEHHA.
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23.6. Odopmnenne pedepara
KaKk npumMep asToMaru3auum
npouecca cO34aHue NOKYMEeHTOoB

CrapmiexnaccHMKH, CTYAEHTH, KYpPCaHTH B mponecce ceoefi yuel-
HOH JeATENbHOCTH FOTOBAT pPedepaTHl NO PASTHUHEIM npegMeTaM.

Pedepar — 370 camoCTORTENLHAS MCCheAOBaTeNnsCKan paboTa, B KOTO-
PO ABTOP PacKpPLIBAET CyTh MCCNeayemoil npobnembi, NPUBOAUT pasz-
NAYHBIE TOMKW 3PEHWA, AENaeT cOGCTEEHHLIE BLIBOOLI.

Buifpas Temy pedepara, neoSXommMo ONpefeNNTh Iedh paboTst,
COCTABMTH TJAH (MOCTABMTH 3AJAYM, ONPEAENNTL NOPANOK M CPOKH
BRINOMTHEHMA 38/184), HARTH ¥ MIVYHTE MATEDHANK DAITHYHLIX HH-
(POPMALHOHEKIX MCTOYHHMKOB, cobpars M obpaborats wrpOpMANHIO,
CAENATE BRIBOJLI, OIEHATH NOMVHEHHBIE DeayIbTATEL.

Cogepxanne pedepata RoAKHO GhITH JOrHYHBIM, HAT0MREHHBIM
AcHMM #AskikoMm. OcHoBHHEE nNoJokeHHA pedepaTa KeJTATENALHO
NOAKPENNATE LUUTATAMH H CCHIAKAMH HA HHOODMANHOHHLIE HCTOY-
HHUKH,

Ects onpenenénnsie tpeGosanms m ¥ obopMnenmio pedepara.

Pedepar jgomwen 6uTh BHNOAHEH HA OfHOR CTOpoHe JAHCTOB
Genoii Gymarn dopmara A4 (210 = 297 mm).

Paamepsl moseli crpamnns (He menee):

« npasoe — 30 mwm (gaa samewamnit npenogaBaTens):
* BEDXHee, HiMHee, nepoe nmo 20 mm.

Oreryn nmepsoit crpokn: 8-12 mm, ogmHAKOBKIL MO BeeMy TEKCTY.

Harepsan memnycrpounsiii: nonyropusit.

Bripasuueanme abaama: no mmpuue.

lapaurypa mprdTa ocsossoro texcra — Times New Roman mam
AHATOIHYHAR.

Kerns (paamep): 12-14 nymkToB.

per mpudra: gépusiit.

3aronoBKM pasflefloB M NOAPASRETOBR CAEAVET NEeYaTATH HA OT-
AenALHOH CTPOKe ¢ nponmucHOlN GyKBe Oea TONKH B KOHOE, He Moj-
4épkuBas. Ecam 3arofoBOK COCTOMT M3 HECKONBKHX MpPeflosKeHmii,
HX DA3feldl0T TOYMKOH., BeIpABHHBAHHE MO NeHTPY HJAH 01O JeBo-
My kpaw. Hurepsan: nepen saronoskom — 12 nyuxTos, mocie —
6 myukTOB.

Crpammust creayer syMepoBaTs apabckumm nmdpamu, cobmonan
CHBO3HYI0 HYMEDAILHIO N0 BCEMY TexcTy (THTVALHEIN JHCT M OorJaBge-
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HMe BKIWOYAKT B o0yl HyMmepanmio). Ha THTYABHOM JHCTE HOMED
HE NMPOCTABIAIOT.

B sepxmeff uacTH THTYALHOTO JHCTA NHINETCH, B KaxoMm ofpaao-
BATEIBHOM YHpesJeHuH BuinonHserca pabora, Aanee OyKBAMH YBeIH-
YeHHOTO Kerjs ykasusaerca Tun («Pedepars) m Tema paborsi, Hume
E ODpaBoil NOAOBHHE JAHCTA — HHMOPMAIHMA O TeX, KTO BRIMOIHHI H
KT0 mpopepur pafory. B mesETpe HHAMHEH WACTH THTYILHONO JHCTA
OHINeTCA HAZBAHWE HACEJNEHHONO NVHKTA ¥ roj BeINOAHeHWA paboThi.

Ha Kypca pyccKOTO HIbIKA BAM H3BECTHO, 4WTO IATATA — aTO
NPHBEAEHHOE NOJHOCTRI0 HJIM YACTHYHO BhICKA3BIBAHHE H3 ABTOPCKOTD
rexrera (HayuHoll, xymomecTBenHON, nyGaunmerHueckol U Ap. aHTe-
paTypsl uan goknama). llpTatel ohopMARIOTCA KAK NPAMAS pedb HIH
KaK NpoAoEeHHe NpeijodKeHnd,

[MpasoBoil craryc UMTHPOBAHMA onpefenserca [pamaanceum
wogexcom P@, cornacHo KoTOpoMy UHTHpOBAHHE efonyckaerca Oea
COrJIACHA ABTOPA HAM HHOro npasoobaajarens W 6Ge3 BRINJATE BO3-
Harpasaesns, Ho ¢ obfsaTenbHhRIM YHA3AHHEM HMEHH ABTOpAa, Npo-
H3BEACHHE KOTOPOr? HCOOJBAYVETCH, M HCTOYHHEA 3AHMMCTBOBAHHAS
(cratha 1274 sacra 4 Ipampanckoro rogexca PQ).

Honycrum, npr paGore Han pedepaToM Bhl B3AIH (3aMMCTBOBAJIM)
HEQOPMAITHI0 B3 HeTOYHHKA «Axgpeesa, E. B. MaremaTHuecikune OCHO-
Bel HEGQODMATHEH. DAeKTHBHLIA xype: yuebGHoe mocobue / E. B, Aun-
peesa, JI. JI. Bocosa, H. H. ®annea. — M.: BHHOM. JlaGopaTtopnsa
aEaEnit, 2005». HeobxoanMo npaPpRasHO OOpPMHATE CCBIJIKY HA 3TOT
HCTOYHMK H BHECTH ero B CIHCOK JUTepPATYDEL.

Mpasuna ogopmMmieHua coeinok perynupywores FOCT P 7.0.5-2008 «Cwu-
cTema CTAHOAPTOR NO WHGOpMmauwy, GuBnuoTeNHOMY W W3OATENbCKD-
wmy peny. BuBnuorpadmyeckan ccenka, OGwwe tpeBoBaHna W NpaBuna
COCTaaneHuA»,

Mpasuna odopmneHua BubBnworpadUYeckix CEEOEHWA B CNUCKE WMC-
NoONLIOBAHHOR NWTEPaTYDh OOMNXHL OTBEYaTe TpebGosawwam MNOCT 7.1-
2003 ~Cuctema craHnapros no wHbopmaumy, GuGINOTEHHOMY M W3-
narenscrkomy geny. BubBnuorpadwmueckas aanwce. BuBnuorpaduyeckoe
onucadue. O6lwme TpeboBaHMA W NPaBWNA COCTARNEHMAS.

Odna odopMieHHs CCRIKH B TeKcTOBOM npoueccope Microsoft

Word momxno:

1) yeTaHOBHTE HKYPCOD NOCAe JAHMCTBOBAHHOIO TEHCTA H BRIION-
auTh HomMauay Cestakn — Berannts cesuaky — JobasnTs moBsii
HETOUHMEK. ..}

2) sanonunTe moaa guanorosoro oxHa Cosgars meroummk (puc. 5.3);

247
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3) aarem ménkuEyTe Ha KHonmke OK ®# nocoe SAauMETBORAHHO:
ro (pPparMeHTa TEKCTA NOABATCH CCHUIKA HA HCTOYHHE B BHOE:
«(E. B. Angpeera, 2005)s.

Hna odhopmnienua cONCKA JTUTEPATYPH B TEKCTOBOM NOpPOLECCOpe

Microsoft Word moscmo:

1) suipats cTuas oTofpasceHnsa cnucka auTeparyps (Gmbamorpa-
thuueckoro cnucka), swnogEnE KoMmaHny Cosiarm — Craan: —
I'OCT — copruposka no mwmenam 2003;

2) suinonEnTh Komanay Cesiaxm — Cnmcor amreparypsi — Bera-
BHTh CIHCOK JHTEPATYPSL.

23.7. Qpyrme BO3IMOXHOCTH aBsTOMAaTH3IAUMM
obpaborkm TekcroBoW MHpOpMaLMK

KoMnsorep nomoraer He TOABKO ABTOMATH3HDOBATE HOpOLECe co-
30AHHA TEKCTOBLIX JOKYMEHTOB, HO M PEIIATH MHOMKECTBO APYTHX
aafad, cBAsaHHMX ¢ ob0paborkoii Texcrosoil wagopmammn, Bor me-
KOTODHIE H3 HEX:

" moMCKE TexkcTa B oOleM MACCHBE N0 S4JAHHBIM HEUYETKHM nOpH-
IHAKAM;

* pyGpmumpoBanmMe TeweTa — pa3sfHeRHe NOCTYNAKINETD TOTOKA
TEKCTOE HA TEMATHYECKHE NOANOTOKH B COOTBETCTEMH ¢ SapaHee
AAMAHHEIME pyOpHKAME;

* pedepupoBaHHE TEKCTa — NOANOTOBKA €r0 COKpAlEHHON BepceHm;

* mepeBox TEKCTA ¢ OJHOrO ASLIKA Ha ApPYToil;

* AHAAN3 TEKCTA HA NPEIMET BHABJeHHA 3aNMCTBOBAHHI.
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ObnacTe MHMPOPMATHKH, PeIIAWINAR 3TH M APYyTrHe Jagaydus, CBA-
saHEbie ¢ ofpaborkoil HHOQOPMALMH HA ECTECTEEHHOM H3blKe, HA3RI-
BAETCH KOMNBIOTEDHON NHHTBEHCTHKON.

Paccmorpum Gonee noapolHO 3ajady NONCKA TexcTa B obimem
macenne, CyimecTayeT HECHONLKO DOAXOA0B K &€ pelleHHIo.

Mepewit nogxon onuMpaeTcd HA NOHCE (DPArMEHTA TEKCTA, COOT-
HETCTEVIOMErD HexoTopomy obpasuy. Taxum cnocobom B Goasmom
TEKCTOBOM MACCHEE MOMHO HANOAHMTE YHNOMHHAHWA TEX HIH HHLIX
caos, agpeca, HoMepa TeaedoHos B apyrue anementsl. Ocuosnoe no-
CTOMHCTBO TAKONO HNOAXOAA — BOIMOMHOCThE OPHMEHATh €ro K Mac-
cuBy Texcra OGes npeasapurenbHoll ofGpaforkH (HAnpEMep, cpasy npu
NOCHMBOJBHOM NOJYHeHHH TekcTa). [IpEMeHeHHe PACCMATPHBAEMOrO
coocofa ObiBAET SATPYAHEHO, ECAN TEKCT XPAHUTCH B PAIHBIX MEeCTAX.

Bropoii moaxon npexycMaTpHBaAeT OpeABapHTenbHyio obpaboTry
TEKCTA € WeABD NOJVYeHHA ero npeodpasoRaHHOr0, COKPAMEHHOTO
pupa (uegerca). lloayume sanpoc, NOHCKOBAA CHCTEMA BhUIEISET
CINACOR CA0E H COCTARAAST COHCOK AOKYMEHTOB, B ROTOPRIX OHH co-
gepacarca. Ilpm oroM paccYHTHBAEETCH PEIeBAHTHOCTE — MEpa co-
OTBETCTEHA [JOKYMEHTA ZAIpOCY, JABMCANIAA OT HANWYHA HCHOMBIX
caop, GAM3OCTH HX APYT K APYTY H APYIrAX napamerpoB. lokyMmeHTEH
€ BbICOKOH PeleBAHTHOCTBIO NOMEIAITCA B HAYANAO CHHCKA, ¢ HH3-
KOH — B HOHel.

OAHO K3 WHTEPECHLIX MNPUMEHEHWA ABTOMETHYECKOMND aHanMaa Tek- Q
CTOR — BLIAENEHWE IAWMMCTEOBAHMA,

Avwtunnarwar (antiplagiat.ru) — poccwAcknidi MHTEPHET-NPOEKT, NPo-
rPaMMHO-annapatHelil KOMMABKC ONA NPOBEPKW TEKCTOBLX OOKYMEHTOR
HE HANKYWE 3AWMCTBOBAHWA W3 CTpaHWL CeTW MHTERHET W ApYTWX MCTON-
Hukoa. NpoexkT OOCTYNEH ANA BCEX NONL3oBaTane.

CAMOE TINABHOE

Hadopmannosnwe rexmonormn (HT) — sro coBoxynHOCTE Me-
TOAOB, NPOHIBOACTEEHHBEIX NPOLECCOB, NPOrPAMMHO-TEXHHHECKHX H
JHHTBHCTHYECKAX cpeacTs, ofbeamHEéHHEBIX ¢ measio chopa, ofpabor-
KH, XPAHEHHMH, PACOPOCTPAHEHHWA, OTOOpAMEHHA M HCNOJIL3OBAHHA
uHbopMamHy, OpeacTaBieHHOl B wipposoit GopMme.

C moamnuy MHGOPMATHKH, TERCT — 970 NOCASAOBATENLHOCTH IHA-
KOB HekoToporo ampasrTa. CymiecTeyeT MHOMECTBO NPOrPAMMHEBIX
NPOIYKTOR, TPeIHASHAYSHHBIX jas pafoTel ¢ Texcropoll mmdopmamnedt,

IIpr mOATOTOBKE TEKCTOBLIX AOKYMEHTOB HA KOMNBIOTEDE MCMOMh-
AYHTCH TPH OCHOBHLIE PPYNNBI ONepamuii: BBOX, pPeJjAKTHPOBAHWE,

thopmaTuposanme.
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fmasa 5. CoBpemeHHbie MHPOPpMaLMOHHbIE TEXHOIOTUM

Onepaumy BBOAA NO3BOAANT cHOPMHPOBATE COAEDMHMOS H Iep-
BOHAYANBHBIR BHA TEKCTOBOrO MOKYMEHTA M COXPAHMTh €10 B TMAMATH
KOMILIOTEDA.

Onepanun pefaKTHPOBAHMSA (IPABKH) NMOIBONAKT HIMEHHTE VHe
CYLECTRYOIINHA adexkTpoRHLN JokyMeHT myTém pobamnemms, ynaste-
HM#, NepecCTAHOBKM (DPArMEHTOB, CAHAHMA HECKONBEHX daifinos, pas-
GHeHHA eQMHOr0 JOKYMEHTA HA HecKoJbkD OGonee Melkux o T. 4.

Onepannn GoPMATHPOBAHMA NOIBOASIOT TOYHO ONPeNENHTh, KAK
fivaer BRIrNANETs TEKCT HA SKpaHe MOHMTOpAa Ham HA Gymare moche
meqaTH HA npuATepe. Onepannn GopMATHPOBAHEA MOIYT OPHMEHATH-
cA KAK K OTHeNbHEIM O0BLEKTAM TeKCTOBOrO MOKYMEHTA, TAK H Ko
BCEMY JAOKVMEHTY B HenoM.

ABTOMATH3AIIHA MPOLIECCA CO3JAHHS TEKCTOBRIX JOKYMEeHTOB obec-
NeuYWBASTCS 34 CUST BOSMOMHOCTH paborsl ¢ dparMeHTAMH, NDOBEDKH
NpABONHCAHWSA, CTHAeBOTD HOPMATHPOBAHHA, A TAKMKE HCTOALIOBAHHA
mabnoHoB, MAKpPOCOB M cpencTs, ofecneunBamux paboTy o CTPYR-
TYPHEIMH KOMIOOHEHTAMH NOKYMEHTA.

KoMnsioTep noMoraeT ABTOMATH3HDOBATH He TOJABKO NPOIECe CO-
FAAHMA TEKCTOBRIX MIOKVMEHTOB, HO H pPelllHTE MHOMECTBO APYTIHX
3aNAY, CBAZAHHEIX ¢ ofpaforkm TexcToBOl MHPODPMANNH, & HMEeHHO:

*» MOMCK TeKcTa B OOOeM MACCHEE N0 JANAHHLIM HeYETKHM OpH-
OHAKAM;

+ pyOpHUHpOBaHHE TeKcTa — pasfueRnHe NOCTYNAKIIETO TOTOKA
TEKCTOB HA TEMATHHECKHE TMOANOTOKH B COOTBETCTEMH C 3ApaHes
sagnasHeIMH pyGprxamm;

= pedepHpoBaHEE TEKCTA — MOArOTOBKA ero coxpaménHoll Bepchs;

* OepeBOA TEKCTA ¢ OAHOrD AJLIKA HA Apyroil;

* AHAJIA3 TEKCTA HA NpeAMeT BHABJIEHHA 3AHMCTBOBAHMIA.

Bonpocbkl v 3anaHwvA

1. Yro, mo pameMy MHEHHID, CTHMYIHDOBAJAO DASBHTHE TexXHOMD-
rafi obpaborkm Texcromoit mudopMmanmn? Kak sro cmsszaHo ¢
nogAaTAeM «Oealymaskanie TexHomormus? Haerynur am Taxoe
BpeMs, xoraa sce rexHonorum obpaGorkm Texcra Gyayr Geaby-
MAMKHBIMHAT

2. Ha crpasmnax Buxuneawsn sHajigmre nndopManmio of HcTopHM
coaganus nporpaMmu Micrisoft Word. Cocrassre xpoHOIOrA-
qyeckyo Tabamiy.

3. KaxoBEl OCHOBHbIE NPaBHJA BBOAA TEKCTA ¢ KJIABMATYPHI?

4. B uéM oTAMYHMe HCNONLIOBAHWA B TEKCTE CHMBOJIA 4THpes OT
cuMBoaa saedues, enpobenas OT «HepaspeiBROro npobenas?




TekcToBbI® NOKYMEHTHI

5. Haiigure madopmanmio o paseex cnocobaXx BBoja TEKCTA B OA-
MATh KOMOBIOTEDA (PYKONHCHOM, IOJOCOBOM, CKAHMPOBAHKH).
Karkoe obopygoBanse ® npporpammece obecnedeHHe [AJH 8TOrO
HCIONLAYIOTT

6. Bamn ofHOKIACCHEK MAMVETCH HA TO, 4YTO OPH BBOAE HOBOTO
TEKCTA CTAPLIH TERCT waACTHYHO HeYezaeT. YTo Bel eMy OocoBe-
Tyere?

7. [lepen paM# TEKCT HA PYCCKOM H3bIKE, COAEDMALIHH OTAEIbLHBIE
auraufickHe cloBad

Pactponsie mio0pasmkenns MOMHO NOOYYHTH, CKAHMHPYR PHCYHKH HITH
dororpadumn, pororpadupys obsexri unppossim dorToanmaparom, cosnasas

PHCYHEH © HENONBIOBARKHCM rpafMMeckoro IIEHINETa WIH PasH
pactpomkix rpadusecknx penaxropos (Paint, GIMP, Adobe Photoshop).

HoweMy DpaBHALHO HANMHCAHHLIE CJ0BA OKASATHCE NOAYEDHHYTHI
TAK, KAk eciad Okl B HEX Oblam omubxn?

B, llowemy mHOrgR B TeKcTe, HANHCAHHOM HA OJHOM H3LIKe, He-
KOTODEIE CJAOBA NOAYEPKHBAITCA BOJHHCTHEIMHE JHHHAME, IaXe
ecnin B HEHX Her ommbGok? Kak HenpaBdTh 2TV CHTYVALHIOT

9. Karg B AOKYMEHTe OCYNIECTBHTH ABTOMATHYECKYIO 3AMEHY OIHOTO
tparmenTa vexcra Ha apyrofi? Kak, mcnoasays onepamHio ARTO-
MATHYEeCKOi samenbl, Ouicrpo ofbeguHETE Bee abaankl Tercrta?

10. Ogu yueHHK XOTeN 3AMEHHTH B TEKCTEé CJAOBO «MbLls HA CJHOBO
4fi*, HO MOJIYIHI TEKCT, B KOTOPOM [MOABHIOCE MHOMO omwbox.
Obsacaure aty curyanmo. Kax momeao eé nenpasuts?

11. Cnueky KakMX THNOB BaM HaBecTHH? B KaRNX cATyaumax che-
AVeT NPHMEHAThL RAamIb Ha Aax?

12. B ciucke yUeHHKOB Baliero Kaacca ObLI0 OPOOYIIEHO HECKOML-
ko damunuil. Kakum ofpasoM uX MOMHO BCTABHTE B Texet?

13. Pamuany y4eHHKOB Bammero Kiaacca ObLUIH BBeAeHLI B NpoHa3-
ponbHOM nopaaxke, Kaxum obfpasoM MOMHO PAcHOIMENTE (QamMp-
JuM B andasurHoM nopagre?

14. B rabiune peijieneHo HECKOALKO CTpPoK. BuificHmTe, 4TO mnpon-
aoitaér npu Hamaruum waasmmu Delete; xaasmmm BackSpace.

15. Ppamgeckne AOKYMEHTHI KakHX BHAOB MOMKHO BCTABIAATE B

TEKCTOBRIH AOKYMERT?
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B uéM sarkmwouaerca npouece (POPMATHPOBAHHA TeKeTA?

ABRTOp HeKOTOpPOrO JAOKYMEHTA BBEA 3JArojoBoOK TEKCTa, B KOTO-
pPOM CHMBOAB oTmenua npobefiaMy N8 YBReIHUeHHA DPACCTOAHKSA
mexay Humu, IIpasuasso am om cgenan? Yro Bw eMy nocose-
ryere?

Hexoropoe cnoBo HYMHO O0A3ATENBHO pPAIMECTHTE B AAHHOR
CTpOKE TeKCcTa, & OHO TAM He yMmemaerci. YUro Bm mpeampumere
B gaHHOR curyamun?

Kax MOMHO BBECTH B TEKCT MATEMATHUYECKHE BHIDAMEHHSA, KOTO-
phle COMepHAT BepXHHN M HMKHENA AHIeKcH, ofbuHLIE JpoGH,
Bykenl rpedeckoro amndaeura?

Mogymaiire, kaxkme npenmymecrsa olecneynsaer ctTiaesoe dop-
MATHPOBAHWE 10 CPAEHEHHIO ¢ NPAMEIM QOpPMATHPOBAHMEM.

Kag mMomHO YCEOPHTE npouece (pOpMATHPOBAHHS TEKCTA, B KO-
TOPOM HacTO BCTpedAlOTeH (PArMeHTH € OAWHAKOBEIM ¢opma-
TomM?

Haitaure HEQOPMAIHIO O NPABHJIAX OQOPMISHHA AENOBHIX JOKY-
MeHTOB (3aABieHHA, CHPABKH, AOKAaAHOR sanuckm u Ap.). Bm-
ACHHTE, KaKHe cyulecTrsyioT TpeboBanuna K HX OQOpMIEHHIO.

Karose ofume npasmna cTHAerRoro ooOpMISHHS AOKYMEHTOR?

BrisicHnTe, 4TO NOHMMABTCH NOJ KOPOOPATHBHBIM ((pHpMeHHLIM)
cranesm odopsaedns gokymentos. Kro m gas wero ero paspa-
GarmeBaer? Kakomm ero ocnoBubie weprwm? [Ipusegnre nprmeps
SOKYMeHTOR, OOPMIASHHLX B KOPHOPATHBHOM CTHIIE.

HecnegyiiTe mabaoHasl JOKYMEHTOR TEKCTOBOIO Nponeccopa, HMe-
WHMEroci B BamieM pacnopimennsd. BhliAcHHTe HX KOJHYECTEO,
TEMATHEY AOKVMEHTOB, KOTOphie MOryT OuiTh CO3[aHEI HA HX
OCHOBE.

Yro takoe makpoc? Jlna wero om mcnonsayerca?

Yro raxkoe cTpykrypa Aoxymenta? lIpmeeanTe npuMephl CTPYE-
TYPHPOBAHHEIX JOKYVMEHTOB.

Cospaitre wnactrep <HHCTPYMEHTH ABTOMATH3ALMH CO3JAHHA
TEKCTOBBIX JOKYMEHTOBs € Y498TOM TAKHX IPynn onepammii, xax
BBOJ, pPeAaKTHpOBaAHHE H (DODPMATHPOBAHHE.

MepeuyncaATe OCHOBHLIE KAACCH 3AJAY, CBA3AHHKIN C ABTOMATH-
ganmell ofpafoTKH TERCTOBOH HupOpMALMN,

Oxapakrepuayitre manbojee pacupocTpaHéHEbe QOPMATH TeK-
crommx poxymentos — TXT, RTF, PDF, DOC, DOCX, ODT.
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§ 24
ObvexkTbl KOMNbOTEPHOW rpadukm

24.1. KomneoTepHan rpadpmka n eé Buasl

Komnwsiorepuas rpapmka — mmpoxoe noustue, ofioanavalomee:
1) ofaactes AeATEABHOCTH, B KOTOPOH KOMOLIOTEDHE HMCNOABAVIOTCH
KAK HHCTPYMEHTHl coaganus u ofpaforkn rpadbuveckux ofnexTon;
2) pasHnie BHAR rpadudecKux ofbeKTOB, COSAAHHLIX Han obpabo-

TAHHAIX € NOMOUILI KOMIBIOTEDA.

[To cnocofy COBNAHHA MOMHO BREUIEIHTH CAeAVION[HE KJIacChl 00m-
EKTOB KOMNLIOTEPHON rpaduku (pue. 5.4): gpymepHsie HaobpameHns
(pacTpoBkie, BeKTOpHLIe, (PPAKTANBHLIE), TPEXMepHLIE Haobpajmenus,
AHHMALHIO,

[ DfwaxT m:m_mrnpnun rpaduKK |

=
AeyepHse Lanﬁpnmmn TWEIHWHHH Al-mn:ﬂunn_.
puro |

I : T 1
I Pactpoatie || BakTopHEE Hu‘b-pammw]

Puc. 5.4, OfbexTn KoMneiotepuoll rpadmxn

Pactposoe rpadmueckoe msofipasteHHe COCTONT H3 OTIeMbHBIX M-
JIEHBKHX NPAMOYIONBHHEKOB — mRKceneil. PasMepsl nuecenell pacrpo-
BOr0 M3olpaKeHHA HACTOABKO MAJLI, YTO NPH ero npocMorpe B ofbiu-
HOM MaciuTafe OHH HepasTHYMMLI. JEPpHHCTAR CTPYKTYDA PACTPOBOIO
rpajduyeckore H3ofpasteHHs CTAHOBHUTCA 3AMETHOH NPH VBEIWYeHHH
macmrraba ero mpocMorpa (pue. 5.5).

Puc. 5.5. Pacrposoe i sexropioe waolpamennus B olbramoM i YBeNTHYeHHOM

sMacmTale
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[Muxcens — naumensmuil snemenT pacrposoro maolpamenns. On
MOGEET OPHHHMATL Mi0060f OBeT M3 MAAMTDH, CONepMMAaInel MHIIHOHL
neetoB. TOYHOCTE OBETONEDENAMH — OCHOBHOE JOCTOMHCTBO PacTpO-
puix rpadmuecknx maobpasmennii. IIpn coxpaseHHH pacTpOBOrO HM30-
DpaMeHNA B DAMATH KOMOLKTEpPa COXpAHAETCA HHQOPMAIMA O LBETE
Kamaoro BXOA4Iero B Hero NEkKcens. KavecTso pacTpororo mHaobpa-
#MEHHA BO3PACTAET C YBEJHYeHHEM HKOJHYecTBA NHEceneil B maobpa-
WEHHH ¥ KOoJWYecTBA IBeToB B naaurtpe. Ho npm srom BoapacTaeT
HEDOpMATHOHHBIH o6bémM Brero HaoDpameHHSA,

Pacrponas rpaduxa — YHHBEPCANLHOE CPENCTBO AnA (POPMBPOBA-
Hua u obpaborkn MO6BIX MuocKMX Haobpaxxennii, C nmoMomei NBETOR
¥ OTTEHKOB OTHE/NLHEIX TOYEK HA IocKoM HaobpameHHM MOTYT OGLITEH
NOKAZAHE! ¥ npocTpaHcTBenHkle (ofbéMukie) cuennt, B nomurpaduue-
CKHX M SJHEKTPOHHBIX MAJAHHAX PACTPOBLIE H30GpaXKeHHS HCNOABL3Y-
OTCA B TEX CAYVYAAX, KOrAa HYMHO HAYeCTBEHHO W YETKD NepefaTs
B HsobpaseHUH OTTEHKH [BETOB H [LUIABHBIE NEpexoikl OT OAHOTO
IBETA K JApYyroMy.

CepbéaaniM HegocTATKOM pacTpoBoll rpadER ABNAETCA CYINECTBEH-
HO® NajienMe KavecTsa uaolpaskeHHs B peayiabrTarTe ero macmrabmpo-
BAHMA H DAITHYHLIX reoMeTpHYecKHx npecbpasosasnii. DTo cBA3AHO C
TEM, YTO OPH YMEHLIOEHHH PAcTPOBOrC HaoOpAXKEHHA HECKOJILKO coceln-
HHX nurcenelt npeobpasyiorca B OfMH, 4TO BeAET K [OTepe HETHOCTH
MeaKHX getanedt msobpamenns. [Ipn yeenMueHHH pacTpoBoro uaobpa-
JMEHHS B Hero NoGARTHIOTCH HOBRIE ITHKCENIH, NpH4YéM cocefHHe IMHECe-
A8 NPUHEMAIT OIHHAKOBLIE [BET ¥ BOZHHKAET cTyneH4aThit sdpext.

PacrpoBsie M3o0pasKenms MOKHO NOJYIHTh, CKAHHPYA PHCYHKH
uan dororpadun, dororpadrpys ofbexThl UHQPOREM dQoTOANNADA-
TOM, CO3JABAA PHCYHEH ¢ HCOOJALIOBAHMEM rpadHuYecKoro NIAHUIETA
uam pasHoobpasHLIX pacTpoBRIX rpadumeckux pegaxropos (Microsoft
Paint, GIMP, Adobe Photoshop).

B nocinegmem ciyuae onpefeléHHbIE TPYIHOCTH BOJHHKAIOT NPH
MAHMNYAALHAX ¢ OTAeALHEIME (parmentamn Haofpamenna. Yrobn
Aydile TOHATh, 0 4Y6M HAST peYh, NPOCTO NPeACTABLTE cBoM Aedicr-
BHA NpPH YIATeHHH OQHONO M3 JenecTKoB userxa (cM. pue. 5.5) B
rpaduueckom pegaxtope Microsoft Paint. [Ins npeogonesmsa aroro
HeAoCTATKA GONee MOINHBIE NporpaMMsl paboTel ¢ pacTpoBoit rpadmu-
koit (GIMP, Adobe Photoshop) npeiycMATPHBAIOT CPEICTBA CO3NAHHSA
COCTABHEX Haobpamennil ¢ DOMOIIBIO:

1) mexannsma ciaoés (layers) — HEKJIAALIBAIIMHXCH APYT Ha JApyTa

naockocTell, B KAMKA0H M3 KOTODRIX MCNOJIBIYETCA TOALKO YACTH

TOHEK
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2) mexanuama QHUALTPOB — npeolpasyIOIINX nBETA OHKceTed o©
YYETOM HEKOTODHIX MAPAMETDOB;

3) ynpapieHMS NBETOBBIMM KAHAJNAMM;

4) ynpasnenus cnocofoM BaaMMOAeHCTBHA OTAENBHBIX CHOER,

Bextopwoe naoGpaxewwe — 310 MaoGpaxeHne, NOCTPOSHHOE M3 reo- 0
METPUYECKMX NPUMHUTMBOB (00LexToB)! OTPE3KDE NPAMBLIX, Oy, OKpPYXKHO-
CTER, 3NNMNCOB, MHOTOYTOMNBHWKDB W KPWBLIX Be3be. MpUMUTUE He HYXHO
pucoBaTe — BLIGPAB HA NAHBNW WHCTPYMEHTOB NUKTOTPaMMY © &ro W30-
Gpaxesram WK HA3BaHWeM, Bbl NPOCTO 3anaéte HeolxoawMbIe napamer-
Pil, NO KOTOPLIM KOMNLIOTED CBM BLINONHAET HEOGMOAMMBIE NOCTROSHMA,

O6beKTE BEKTOPHONO H300pAXKeHHS HARMAALIBAIOTCS ADPYr HA
Apyra, ofipasys HesaBmcHMEle cnom. Kamawmifit caoff BexTopHOTrO HM30-
Gpaskennsn copepkuT ceoft ofwext. IIpn npeobpasoBaEEm BeKTOPHOIO
obbexTa Hexognoe naobparkeHHe yJANSETCHA, A BMECTO HErD CTPOMTCH
HOBOE — M0 TEM K€ ANrOPHTMAM, HO ¢ VIETOM HIMEHEHHBIX NAHHLIX.
9ro nossonAer Ges nmoreph KavecTBa MACINTAGHMpPOBATE, NOBOPAYMHBATH
H TpaschOpPMHPOBATE BEKTOPHEIE H3ofpajkeHHd, OCTABAAA OPH ATOM
TONIMHAY JHENA HenamenHoi (cm. pue. 5.5).

Kpuewie Beave Obinv paspabotamu 8 60-x rogax XX Beka HE3aBMCHMO 0
Apyr or gpyra MNMeepoM Beabe wa ABTOMOGWNECTPOWTENBHOA KOMMAHWW

«Peros » Monem ae Kactenwxko wa komnaHuu «CUTpoeHs, roe npume-

HAMKMCE ONA NPOSKTHPOBAHWA KYy30BO0B aBToMobWNed. MaremaTvHeckwin
annapar kpuebix Bease ocHoBaH Ha muorodnexax BepHwreRHa, onucaH-

Hbix Cepreem Hatanoewyem BepHwreiivom 8 1912 roagy.

B xoMNuOTEPHOR rpaduke B OCHOBHOM MNPUMEHSIOTCR kpuabie Geabe
BTOROrO W TpeTeero noprRgka (pwoc. 5.6).

Kpusan Geswe BTOPOro NOPAOKA ONM- P,
CHLIBAETCA YPaBHEHNEM: R

B(t) = (1 = 1)2Py + 211 = P, + £P,, _ \
t € [0, 1]. 5 |

3necs: /\Iﬂ.
* Py — Ha4ano kpuBeoi; Fo ',

* Py — onopHam Touka,

* P, — KOHEW KpWBoi;

* npaman PP, — kacarenwHas ¥ kpu-
BOW B TOuKe Py

* npaman PP, — kacatensHan k kpu- Pwuc. 5.6. Kpusas Beane vro-

BORA B TOuKe P, poro nopAaKa




o

Masa 5. CospemenHbie MHPOPMaLMOHHLIE TEXHONOTUK

BumecTe ¢ TéeM He BCHAKOE HDDﬁp&?KEHHE MOMHO NPSJCTABHTE KAK
COBOKYIHOCTE OPOCTHIX reoMeTpHveckux ¢mryp. BextopEme rpadm-
HeCEKEHe HEOEDEH&EEHH CO3MAKDT ¢ NOMOMBID CHENHANBHBIN ITDOrpaMM
(CorelDRAW, Inkscape) B IIHpPOKO HCOOJAL3VIOT B Kaprorpadms,
MYJIBTHILTHKALNY, HH:eHepHOW rpadure, npe colgaHMH JOTOTHOOB,
CXEM, JHATPDAMM — TAM, TJE BAMHL 9ETKOCTL HOHTYDOB H BO3MOMK-
HOCTHL yBeauuennsa macioraba maobpaskenus Oea nmoTepH KAYECTBA,

Ewé oguum sBujgoM xoMubioTepaoll rpadmen asnserca (paxrans-
naa rpadmxa. Tepmun «bpaxtins (or nar. fractus — apobaénsiii)
ynorpebaserca ans oboamadenns ofwexTos, obnajaimux ceolicTBOM
caMonogobna, worga uenoe (B TOYHOCTH HAM DpHOAHMEHHO) HMeeT
Ty e GopMy, uTo ogHa uae Goaxee ero wacreit (pme. 5.7).

Pwc. 5.7. [pumepn dpakrascaws naolpamenni

B ocHose dpakTanbHol rpadHER JedAT 04YeHB NPOCTAS HIed:
feckoHeYHOE N0 Kpacore ¥ pasmoofpasHio MHOMECTBO (HIyp MoK-
HO NOJAVYHTE M3 OTHOCHTENLHO MPOCTHEIX KOHCTDYKIHA OpH DOMO-
I[H BCEro ABYX onepamnii — RONAPOBAHHA ¥ MaclrrabHMpoBAHESA.
Ha xoMnmioTepe nocrpoenwe paxTadsHOro H3oOpamenns NPOHCXO-
ANT OYTEM ABTOMATHYECKON reHepanmy waohpameHHll M0 HEKOTODhIM
ANMOPUTMAM WIH (OPMYJIaM, XPAHAINIMMCA B OAMATH KOMNOLIOTEDA.

B Haww aqn TeopwA ¢$paxTance HaxXooWmT WWPOKDE nNpdMeHeHue B8
paznnuHeix obnacTax YenoBeYeckol aeATensHoCTH, MNomumo dpakTans-
HOW *MBONWMCKH, dpaKkTanksl WMCNONLIYIOTCA B TEOPWA WHDOPMaUMK ons
cwarua rpaduyeckuy AaHHbX, B u3nke W reorpadui ANR Npasnono-
A0BHOMD NPpeacTagneHnA MOOEnVpYEMEX O0LEKTOB, B PaOvo3NexTpoHN-
K2 ONA KaYeCcTBEHHOrD MPWEME CWIHARA, B SKOHOMMKE ONA ONWCAHWA
KpuBbix konefadns KypCOB BAMOT W T 4.
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MHoro wHTepecHoro o dpakTanax Bbl HAROETE HA calTe «INeMeHTb
Donewoi Haykn= (elementy.ru/posters/fractals).

B mocnenHEee ppems Beé GoabOyo OOOYASPHOCTE nOpHobperaer
rpéxmepHan waE 3D-rpadmea (or asrn. three dimensgions — 7Tpn
uamepenna). B mefl npumenswoTcAa TeXHONOrHH CO3JAHMA B BHPTY-
ANTBHOM NPOCTPaAHCTBE OOBEMHBIX MOmenedl, KOTOpblE MAKCHMAILHO
npubankens K peankHkEM obsexraM. TpéxmepHas rpadHEa IIHPOKO
HCNOAB3YETCH B HHMEHODHOM NPOeKTHPOBAHHH, KOMOBIOTEDHOM MOfe-
auposannn guamdeckux o0BEKTOR M NPOLECCOB, B MYJABTHILTHKALLHH,
KHHeMATOrpapHH H KOMIOLIOTEDHBRIX HTIpax.

PaccmoTpUm NpOUBCC COoAfaHws TREXMEpPHOro waobpaxeswR C NOMOo-
UWikiD BEKTODHOW rpaduku.

CHavana B Npefenax HexoToporo NPOCTPaHCTBa KOOPOMMAT (Ha cue-
HE) PasMellanTch OTOeNkHbE O0LeKTe, COCTABNEHHLE W3 FEOMETDHYE-
ckMx oObBEMHBX Ten.

Danes, Ha 3TANE KAPKACHOM ANNPOKCHMMAaLM NPpoW3soamMToR pasbuaxa
BCEX NMAEHLX KPUBOAMHERHLX NOBEPXHOCTER HA TPEYroNbHUEM — MM-
HUManNbLHLE nnockue Guryps, B gansHedwem nosepxHocTy obpabarw-
BAIOTCA WMEHHO kKax HABopel TPEYTONBHWKDE, 380aHHLIX KOOPOWMHATAMMW
CBOMX BEPRLLIWH,

Cragua reoMeTpU4ecKys NOCTROEHWR NOBERXHOCTER BKMO4aET 3anon-
HEHWE NOBEPXHOCTER, CO3OAHWE NEPCNEKTUBL], YYET BNMAHWA WCTOYMHWKOE
cBata M T. 4.

Ha 3aknioYvTENEHOM 3Tane pPeHOepWHra NpoWMCcxXoOMT packpacka no-
BepxHOCTER, a B Oonee CNOXHBIX CNY4asxX COANAHWA NPOHECCHOHANbHBIXN
pnaolhpaxeHdd — ews v y4ET CBOWCTE NOBEPXHOCTEA NPH OTpameHMM
¥ MOrMOLWEHWA CBETA W BAWEHWA ONTWYECKOW NNOTHOCTW OKDYREIOLEA
cpap.

B HacToflEee BpeMA OOHWM W3 Hawbonee nonynRpHbx 3D-pepaxkTopos
aanneTcA Blender — ceofogHo pacnpocTpadAeMbid NakeT AnA coapa-
HWR TPEXMEPHOR KOMNLIOTEPHOR rpadukn. Ero MOXHO HAATW Ha cai-
Te paapabotyukoe (www.blender.org), cxasars W YCTAHOBUTL HE CBOWA
komnoiotep. Oceowts Blender nomoryt swoeoypoxn (www.youtube.
com).

Anumanua (or asra. animation — oAVINEBNEHHE) — 38T0 «0XHB-
neanes maobpamenns. [Ipn aEuManMn HECKOALKO PHCYHKOB (Kaapos)
CMEHHIOT APYr ADYra depes salaHHLIe OpoMemtyTkH apesmesns. Ecnu
KAAPL CMEHSIOT ADYT Apyra uame, dem 24 pasa B CEKYHAY, 4YenoBe-
YeCKHH I3 BOCHPHHEMEEST 3T0 KAK HelpepewBHOe JeMmenwe, B Ha-
CTOAINSe BpeMA IMHPOKOE PACHpPOCTPAHEHHE MOJYUHJIA KOMNBIOTEDHAS
AHMMALMA,

257
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0 KomneioTepHas aHMMaUWa — NocnefoBaTenkHbiil NOKa3 3apades noa-

roToaneHHe rpaduyieckux Gainoe, a Takxe KOMNLIOTEPHAA WMUATALMA

OBMMEHMA C NOMOWLD waMeHeHns Gopmel 0GLEKTOR WAM NOKA3a no-
cneposartensHbX WaobpaxeHwid ¢ $azamu OBUXEHWA.

PACCMOTDHM OCHOBHBIE BHAL KOMIBIOTEDHOH ARMMAITHE.

AHNMAIHA N0 KIIONMEBRIM KagpaM HapGoaee GAMaKA K TpagWIn-
orHOll pucoBaHHON MyapTHOaHKainus, [IpopHcoBky M pacCTAHOBKY
HAWMEBLIX KAJADOE M0 BPEMEHHON NIKANE MPOH3BOIAT XYNOMHHK, &
HPOMENYTOMHEIE KANPL PACCYHTHIBAST CHeNMANLHAN HpPOrpaMMa.

danucek apmpeHnA. JIBICHeHHA AKTEPOB B CHEIIHANBHLIX HOCTHOMAX
C JATHMKAME 3ANHCEIBAKITCH KAMEDAME H AHATHAHDYIOTCH CHOBILHANL-
HEIM nporpammeniM obecrievenneM. Hroroemie nannsie o nepemene-
HHH CYCTABOB H KOHEYHOCTEH AKTEDPOB NPHMEHAIT K TPEéXMepHBIM
CKEeNeTAM BHDPTVAJBHEIX DepecoHame, uqem AOOMBAIOTCA BBICOKOrD
¥YPOoBHA OOCTOBEPDHOCTH amﬁpmma JEMHEHNA NOCTeIHHX.

IIpomegypHas AHAMALKMA ABTOMATHUECKH PeHEDHDVETCA KOMIIbIO-
TepoM B pesHHMMe PEaJbHOM BpeMeHHM B COOTBETCTBHH ¢ YCTAHOBISH-
HeIME npaspaami. llpescrapnser coboll cuMmMynanHl (HangecKoro
BEAMMOACHCTRNA TREDALIX TeM; MMHTALMK IBMMEHHA CHCTEM YACTHIL,
MHUAKOCTeH H rasoB; pacuyéT ARHMREeHHA NePCOHANCA oA BHEIIHHM
podfieficTeMeM M MHoroe apyroe. [IpounejiypHas aEHMANMA YacTo He-
NOJB3YETCH B KOMOLOTEPHHX Hrpax.

IIporpamMupyeman apuManuA. [IpHeHHs aHAMHDYEMBIX obberx-
TOB NPOrpAMMHDVIOTCH, HANpHMED, HA samke JavaScript.

0 B 1968 r. rpynnoid yuSHBIX NOA PYKOBOACTEOM COBETCKOMD M pOC-
cwidckoro marematvka H. H. Kowcrawtwioea Gwno co3gado 0gHo wMa
NEPBEbX  EOMNEOTEPHEX AHUMWMPOBAHHLX WaobpaxeHnid. JINeKTpoHHO-
BbINMCAMTENBHAER MawmHa BICM-4 no CNeuransHoR NPoOrpaMMe puco-

BANE Kagpbl MynbEThMNema «Koweskas= (www.etudes.ru/ru/etudes/cat).

24.2. Dopmartel rpadpmueckux dannos

0 dopmar rpadmyeckoro daina — 310 cnocob NpeacTasneHns rpadu-
HECKMX OaHHbIX HE BHELWWHEM HOCWTENES.

Pagmmuaior pacTpoBble H BeKTOpHEIe hopMaThl rpadpuveckux dail-
aos. Cpegn HWMX, B CBOK 04epedb, BLIZAEAAIOT cobBcTBeHHBIE (OpHIH-
HANMbHEIE) (OPMATE rpaHYMecKHX NIPHACKeHENE H YHHBEPCANLHLIE
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rpapuueckie (opMaThl, KOTOpHE «NIOHHMAKTCA* BCEMH ODHIONE-
HEAMH, paforaompMr ¢ pactpopoil (sexropHoil) rpadmioi.

Ina Bcex pacrpoBbix (opmartos ofmedi npobnemoilt ABaReTCH
Gonsmoil ofbém gamEwy. [Qna ed pelleHMA NPHMEHAKT DA3IHYHEIC
METOJB CIHATHA JAHHBIX.

Mop cxatMem (yNakoBKkoM, KOMNPECCWeR) NaHHbix NOHUMEEBTCR NpUMe- 0
HEBHWE anropwTMOB npecfpasoBaduA NEHHLIX, NPOWIBOAMMOE C LENLIo
yMeHulweHua ux ofbéma. ObGpartias npouelypa HA3LIBAETCA BOCCTAHOB-
neHreMm OaHHEX (pacnakoBkon, aexomnpeccuei).
FPaanu4aor nse OCHOBHBLIE FPYNMk:
* METOOL CxATWA 083 NOTeps, NOZEONAOLWWE BOCCTAHOBHMTE WCXOOHLIE
naHHbie Ge3 Kaxknx-nubo WIMeHEHWA;
* METOOL! CHATMA C NOTERAMKM, BOCCTAEHABNWBAIDWME OAHHLIE C OTNW4K-
AMKY, JONYCTHMBIMK C TONKM 3DEHWA DANbHEAWED WX WCNoNL30BaHWA,

BMP (or anrn. Bit MaP image — 6wroBas wxapra uaobpaykeHns).
B srom dopMaTe MOMHO XPaHHTL TONBLKO ofRocHofiHLie pacTpei. Ha
Kasaniil nuKcens B pasHux Tunax (aliiop MOMeT NPUXOIHTLCR pas-
Hoe KomauuecTBo Gut (rnyGuma usera): 1, 2, 4, 8, 16, 24, 32, 48
n 64. HaoGpasxenus B aToM yHHBepcansHoMm dopmate B GONBIIHHCT-
Be cayuses xpasstcs B Qafinax nonurcensHo, Bes cixarTHa, nNoToMy
pasMephl Takux daiasos gocrarouno Goabmme.

CronbkO BUT MOXET NPUXOAMTECA Ha ryBuHy useta B dafnax ¢ pac- 0
wupesHem bmp, coanarHbix B rpadmyeckom penaxtope Paint?

WU haitna; | BeabiMmAnkHkR.bmp
Thn daiina: | MOHOXPOMHBIA prucynoK (*.bmp;".dib)

MoHoxpomHbIR prucyHok (* . bmp;*.dib)
16-useTHWA pucyHox (*.bmp;*.dib)
256-usaTHmii pucyrok (*.bmp;*.dib)
| 24-paapramsiit puoyHok (*.bmp;*.dib)
| JPEG (*.jpg." .ipeg." jpe." ifif)
Ina raybuust usera 4 u 8 6ur dopmar BMP aonyexaer RLE-
KOAMPOBaHNE, KOTOPOEe MOMEeT YMeHbIIHTE pasMep dafaos.
Aaropuwrm RLE (or anrn. Run Length Encoding — woaupopaHue
LIHH cepril) — oAMH Ha DpoCTelnMX MeToN0B caaTHa maobpasemnnil,
Ero ocHopHO# Maeell ARAABTCHA NONCH OENOYEK OMNHAKOBBIX AJIeMEHTOD
H 3aMEHA MX HA NADEl +YHCAO MOBTOPEHWIH — JHAYPHHEe:, 9TO B ONpe-
NeNEHHKX CAVYARX CYINEeCTBEHHO YMeHbINaAeT H3OHRTOYHOCTL AARHHLIX.
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Hanpumep, cocrosman wa 39 cuMBOJAOR CTPOKA
AAAAAABBCCCCCCCDEEEEEEAAAAAAAAAAAAAAAAA

fyaeT 3aKOAMPOBAHA CASIYIOUIHM ofipasom: BAZBTCIDBELTA. Moay-
YeHHAA NOCAEA0BATENRHOCTE cocrouT u2 13 crmponop. Jlannne oxa-
sanachk cixaTel B 39/13 = 3 paaa.

ANropuT™M B NEPBYK) OMEpeib PAccYMTAH HA naobpaxkenns c Gosb-
muMH ofiacTAMH ogHOrO uBeTa (AenoBaA rpadHKa, cXeMbl, PHCYHKH
uT. m.). Ilpp ero HCNoOAB3OBAHMH B APYTHX CHTYALMAX (Hanpumep,
OpH COXPAHEHHH UBeTHHIX t(ororpaduil) BMecTO YMEHLIIEHHA pasMepa
thaitna MoXeT NPOMCXOANTL Er0 YBEAHUEHHE,

Boaemém cTpoky, B KOTOPOA HET GONLLIOTD KOMWMECTBA UENONex OaM-
HAKOBLIX 3NEMEHTOE W OOCTATOMHO YacTO BCTPENAINTCH CUMBONGLL, WAY-
wme Gea nosropos: ABCDBCABCDDDFFFFFE MNocne Cxatma MeTonom
RLE oxa Gyner swrmapets Tax: 1A1B1C1D1B1C1A1B1C3D6F McxonHas
CTpOKa COCTOMT W3 18 cvMBONOB, a pe3ynsTar CxaTmea — w3 22, Paa-
Mep OaHHbIX yBenwumncs B 22/18 = 1,22 pasa.

PaccmMoTpiuM BHUMATENLHO WCXOAHYIO CTPOKY: CPEaWM eé nepsbix ae-
BATH 3NBMEHTOE HET UBNOYEK W3 WOYLWX NOOPAL OOMHAKDBLIX CHMBONDA
(ABCDBCABC), 3arem sanmcaMbl 3 cumeona «Dv» M Hakomey — 6 cvmso-
noe «F». Ecnn ana 3anucK AnMHLL LENOYKH MOYWMX NOAPRA OAMHEKOBL
CUMBONOE WCNONL3OBATE NONOKWTENLHLIE YWCNE, 3 AR 3aNWcKW KonK4ye-
CTBa CREgyWMx O0YT 33 ApYroM paznMuHbix CMMBONOE WCNONL30OBETh
OTpALATENBHBE YWONa, TO MOXHO 3anwcate: -SABCDBCABC3D6R

Mcxoamsan cTpoka cocTouT w3 18 cumeonos, a cxaras — w3 15,
Pasmep OadHbix ymedswinca 8 18/15 = 1,2 pasa.

Ias emaTva cHOMHBIX H300paXeHHN 3aYacTVI0 NpPHMeHSeTes
ANTOPHTM caosaped uam aaropurm LZW — Jlemnens—3usa-Besaua,
HasBaHHEIE TAK MO HMeHaM ero paspaborumxon Aspaama Jlemnens,
flkoba 3uea u Teppn Beaua. B ero ocHoBe AeMHT HAes 3aMeHE!
Hanbonee HacTO BCTPEYAIOHIMXCH NOCAeJOBATENLHOCTEH B HMCXOMHOM
NOTOKE MAHHLIX CCLLTKAME HAa «00pasiklies, XPAHAIIHECH B CHCIHAILHO
coagasaemoil TaOnuDe (ciosape).

[als Lq.jm § g{a Lq@uwm@ sfu A LeTETA]
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O0bvexkTel KOMNBIOTEPHOW rpadurKn

dror cnocol AKTHEHO NPHMEHAETCH NPH CIKATHH CAMBIX PASHBIX
OAHHEIX, B ToM 4Hciae B rpafuuecknx. Tawxoit cnocob cxarna npm-
mMeHAeTcH B rpajmvecknx cdopmarax GIF, PNG, TIFF. Paccmorpam
aTH thopmaThl moapobHes.

GIF (or aarn. Graphics Interchange Format — dopmar obmena
rpaduKkoil) obnanaer BICOKOH CTeNeHLID CHATHA, AalOmel BoaMOM-
HOCTh VMEHBUINThL pasMepsl (aiinor B Heckoidsko pas. Iror hopMar
NpesHASHAYEH ANH XPAHEHHS CTATHYHLIX ¥ AHMMHWDPOBAHHEIX H3obpa-
MeHWi, KoTopele cojep:ar a0 256 neeros (HANPHMED, PHCOBAHHLIE
uanwerpamui). GIF-anumanus npeacrasnser coboli nocaenosarTens-
HOCTE M3 HECKOJBKHMX CTATHMHLIX KAAPOB, A4 TaKmMe “HOOpPMAIIHID
0 TOM, CKOJLKO BPEMEHH KEMILIN kaip JoameH ORTE NOKA3AH HA
axpane. B OMEANYHBIX AHHMAUMAX BCJE 38 NOCAEAHMM KAaApOM Ha-
YHHAETCA BOCTPOH3BEJEHHEe TepBoro Kaapa u 7. 4. Hoaroe spemsa GIF
Dbl ogEnM B3 mHanbosee pacnpocrpaHéHELIX (popmatos 8 Hurepuere.
CraspaprHoe pacimHpesEMe mMién daiinos gaEnoro Tena — gif.

PNG (ot aurn. Portable Network Graphic — nopraTHeEas ce-
Tepas rpadnka) — yEuBepecansHEI dopmart rpadbavecknx daftnon,
CHENHANEHO CHPOSKTHPOBAHHEIN Ans 3aMeHk yorapesmero u Boaee
npoctoro opmara GIF. @opmar PNG nMeer BLICOEYIO CTENeHb CHKa-
THA AAHHLIX 0e3 noTeps W NpefHASHAYEH, MpeAge BCEro, IIA NpHMe-
HEHMSA B CeTeBRIX npaaoxkernax. O JaéT BOSMOMKHOCTLE HCNONBIOBATE
ropaago Goaeme useros, yem dopmar GIF, nosromy momer uenosas-
SOBATRCH M /1A pejakTHpoBaHMA rpadguxn. CrangaprHoe paciiupeHue
uMén daiinos gaHHOrO THHA — png.

TIFF (or aara. Tagged Image File Format — dopmar daitna
pasmeuenHoro Haobpamenun). Boasmas rayluna usera B dafinax
aroro (hopMaTa NOIBOMHET XPAHATH H30O0pAXKeHHe ¢ BRICOKHM Kade-
creoM. [loaromy dopMar MHPOKO HMCNOAL3VETCH NPH CKAHHPOBAHME
uaobpamennit, ornpaske hakcos, PACTIOIHABAHMH TEKCTA, B NOJHTDA-
hER, WHPOKO NoAfepMUBAeTCA TrpadHYecKEMH npunoxkenuasmu. Ho,
kak u dafnw dopmara bmp, daitas sroro Ppopmara umeor Goabmme
pasmepsl. CraEgaprHOe pacirmpenme umén daitnos — tif wam tiff,

Kar namectno, B QoTonaolpasxennax NpPaKTHYeCcKH He BCTpeda-
HTCA TOYHO NOBTOPHIOUIHECHE NDocnefoBaTenbHocTH Touek. [loatomy
PACCMOTDREHHEIE BRIE (POPMATHE ¥ MCOMILIVEMEIE B HHX ANTODHTMEL
CHEATUN MAJONDHIOAHE I8 XPAHSHHS TAKOro poja uaolGpaxcennii,

Mnn pemennn oroit npobaemsl rpynnofi cnenmanncToB Om pas-
paboran cnenwatsAni dopmaT M coocol CHEMATHH, NoaAVuMBIHiE
nassanue JPEG (or awrn. Joint Photographic Expert Group —

oirbeNMHERHAR TPYNia akcneproB 8 oGnacrn (ororpadimm).
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Anroputa JPEG noapaaymesaer c:aTHe ¢ morepeit kavectsa,
OCHOBAHHOE HA 0COOEHHOCTAX WEN0BEYMecKOTo SpeHHA (HeGolbIOHe Wa-
MEHEHHMA UBeTA caado pacmosHAIOTCA TIAIOM YeJOBEKA — ITO NOJBO-
JAHET YOANATE YacTh HHpopmanun o nsere). Ero gocromHcTBO B TOM,
qUTO +CHAY* CHATHA MOMHO VKA3ATE HIHAYANLHO M TAKHAM obpazoM
HallTH KOMIOPOMHCC MemAYy KagecTsoM M obbéMom naobpasxenns. An-
roputrm JPEG — osun u3 Gasosbix ajnropuwrMos cimatus naobpame-
auii. Ero mmpoxoe pacupocTpaHeHHe DOIBOAKIO Pe3IKO DACIHMPHTE
soamosmuocT M chepy npumesenns wudposex metopaos obpaborkm
naobpascenna. [lanasiit (QopMar nenecoodpasHO HONONBLIOBATL IR
XpAHEHHNH MHOIOMBETHEIX HIoOpayieHHE ¢ NIARHKRIME OeDEXOLAME
MEMIY IBETAMM, e noTepsa KavecTsa manosamerHa. llna daiinos
oTOro QOPMATA CTAHJAPTHOE PACIIHPEHME — jpPE WIH jpeg.

B mexropuoii rpaduEe nouTH KAMIbii BeKTOpHLI rpadmyeckni
pesakTop Menoasayer croil coberrenHslft dopMaT XpaHeHHMA Haobpa-
sweenuii.

WMF (or anrn. Windows MetaFile — meradaiin Windows) —
yHHBepCcanbHBIN dopMaT ana nporpamM, xoropeie paborawr B OC
Windows., Henoasayeres aas xXpasHenns KoAdeKmwn rpadudeckux
uaobpaxennit Microsoft Clip Gallery. Boamoscibie pacliMpeHHa HMEH
jaiinos — wmf, emf, wmz, emsz.

CGM (or anrn. Computer Graphic Metafile — mevadaiin
KOMOBIOTEDHOR rpa@MKH) — HCOONBAIVeTcH A8 OpeacTABIEHHA rpa-
tpugeckux oFLEKTOB, NPENMYIIECTBEHHO, B KOHCTPYKTOPCKHAX, ABMAILH-
OHHLIX M APYIMX TexHuveckux obnacrax. CrangaprHoe paciiupeHde
uméH daiaor — cgm.

8VG (or auran. Scalable Vector Graphics — wmacmrabupyeman
pexToOpHas rpadura) — yHuBepcansuniit opmar, KoTophIl AasT BO3-
MOMHOCTE ¢ BRICOKHM KauecTROM XpauuTk B daiine texer, rpaduye-
cxoe uaolpamenne n anpumamo. [Ilnpokoe npuMeHeHHe NOAYYHA B
umxenepHofi rpadmxe B npu paspaborke Bef-caifivos. Crampaprioe
pacmiupenne AMér GQaltior — svg.

CDR (or aura. CorelDRaw files — wpaiinm CorelDraw) — cob-
cTEeHHLIE  Qopmar Gaitaos BexkTOpHOrG rpadHEHYECcKOro PEeIAKTOPA
CorelDraw. Waolpamenne B dafine MoxerT HMeTs HECHKOJIBKO CTPAHMIL,
AAST BOAMOMIHOCTE XPAHHTL HE TONBKO BEXTOPHYI0O rpaHey, HO H
TeKCT, W pacTpoBsie uaobpaxcenun. Paiinm gassoro dopmata MoryT
HMeTH paciorpenne uMedn cdr uam cdt.

Al (or anra, Adobe Illustrator files — bafiam Adobe Illustra-
tor) — cobersennsiit Gopmar Qaitnos pepaxrTopa sBexroproil rpadukxn
Adobe Illustrator.
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CoBMecTHMOCTE (DOPMATOB BEKTODHONH rpadmKH O4YeHb HH3IKAH,
Cromuocts NpecipasoBanns NAaHHBIX M3 OJHOTO BEKTOPHOTO (OpMA-
TA B ApPYroil SAKIONMASTCA B HCNOAL30OBAHMH DAIHBIMH NPOrPAMMAME
PASHBIX AJTOPHTMOB HOCTpoeHKMA rpadiuecKHX TDHEMHTHBOB.

Cpenn Bcero passoofpasns (GopMATOR HET TOMO HAEGAILHOIO, KO-
Tophiit Gkl YAORIETBOPAA BCEM BOIMOMHBIM TpefoBAHHAM NOJABIOBATE-
neii. [Mozromy rpajpuueckne peaaxkTopkl NPpefoCTARIAKT NOML30OBATETH
BOSMODMKHOCTh CAMOCTOATENLHO BhIOMpaTs dopmar dafina, B KOTOPOM
fGyaer coxpaneHo usobpa)eHne, B 3aBUCHMOCTH Oor nenefi paborw c
HHM H NOCASIVIOHIers Henoidbszopapus. Bot TOAbKO HEéKOTOpPBIE peKo-
MEHJAILMH, KOTOPhIE MOTYT BAM OPHTOSHTHCAD

* FANTACHBATE Hao0pamenwe B thopmare, HCNONLIVIOMEM CHATHE C
NOTEPAMHE, CAESVET TOABKO NOCAE OKOHYAHHA pPejaKTHPOBAHHA,
T, K. MHOIHE MAHHNYJIALHA ¢ #HaobpaxeHdeM MOIYT YMHOMKHTH
IeerTh CHATHH;

* ponn Be! cofupaerecs paborats ¢ rpadmueckum HaoOparxeRHeM
TOJALKO B ONHOM rpaHuecKoM pefaxTope, ueaecoodpazHo BeOpaTh
Tor thopMaT, KOTODHLIl peaaKTOp TpegnaraeT mo yMmomuanmwo. Ecam
e nocnegyiomas obpaborka maHHBIX NPEANONATABTCA B PAIHBIX
NporpaMMax, CTOMT HCHOABIOBATH OJHH HI VHHBEDCANBHBIX dop-
MATOR;

* nna caitzos, Koropsle nepegawTceda no cetrH HeTeprer, oYens
pascer Hebonbmiol pasMep, MOCKOJABKY OT 3TOr0 3ABHCHT BPeMA
nepepaun gaHHbiX. Ocwossoill pegoeraTok DHQPOBLIX PACTPOBLIX
nachpasmennit — wux Goasmoift pasmep. Iloaromy pacrponsie do-
Torpain ¥ DPHCYHEH COXPAHAIOTCH B CHATOM BHAE B PA3IHY-
Heix rpaduueciknx dopmatax. Bmbop dopMaTa SABHCHT OT THIA
uaobpamennn u cnocola ero wcnoabsopanmsa. [las pasmemenns
noaronseTHsx tororpadmit 8 HarepHere onTHMANBHEIM ABJAA-
erca chopmar jpeg, a ANE uyepTemell, CHMBONBHEIX M TEKCTOBhIX
erpyrTyYp Goabine noaxoaaT (opMaTel png ann gif.

24.3. NoxsThe paspelleHns

IIpu pabore ¢ obbexTAMH KOMOBIOTEPHOH rpaduEH DPHXOAHTCA
HMeTh 810 ¢ paspelleHuesM SKpaHa, paspemedueM usobpamenns o
paspemieHMeM NedaTAIIIEro yerpoicTea.,

Paspewenne — BENMYMHA, ONPEAENAIoAan KONWYECTBO Touex (ane- 0
MEHTOBE PAcTPOBOrD WMIoBpaMEHUR) HA SaWHWLY NNoWanM (WM enuHULY

AU ).
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Paspemennem oxpaHa MouMTOpa OOLIMHO HAGLIBAIOT DPAIMEDH

OoayHaeMoro Ha osKpase HsolpaskeEnsa B nuKcensx: 1024 x 768,
1280 =« 1024, 1920 x 1080. Paspemienne »KpaHa MOHMTOPA — 3TO
CBOHCTBO KOMNBIOTEPHON cHCTEMB! (3ABHCHT OT MOHHTODA W BHAEO-
RapTHl) ¥ onepanmMoHHol cueremsl (sasmcut or macrpoex OC).

0l

Paspewenwe 3kpaHa MOHWTOPE B ppi (NPOM3HOCUTCA KAk  «M-nu-
ads=, cokpaweHwe OT adrn. pixels per inch — nukcened Ha moOAM;
1 mohM = 2,54 M) MOXHO PacCYWTaTh Kak OTHOWEHWE pajMepa OWarc-
HANKW 3Kpada B NUKCENAX K pasmepy guarosany 8 ooRmax:

d.

ppi=—L roe:

d,
" dp — pa3aMmep OWargHany akpada B NUKCEensx;
" o, — pasmep OWaroHand 3KpaHa 8 LIOWMax.

PaccyvTark pasmep OWAroHANK SKpada B NWKCENsx MOXHO Mo Teo-

peme Mudaropa:
e dp=,||w:+h§. roe:

" W, — WWpWHa PAIPELEHWA 3IKPDaHa B NUKCENAX,
* h, — BbLICOTa paspelweHusl SKpaHa B NUKCennx.

Hanpumep, ans 21,5-m0@mMoBOro akpada ¢ paspeweswes 1920 = 1080
{amece w, = 1920, h, = 1080 w d, = 21,5), nonysum = 102 ppi.

AnA  mMonuTOpa © OMaroHansilo 17 GIOAMDE NpW  paspetueHnq
1280 = 1024 nonyyaem paspewexwe 8 ppl, pasHoe 96; npw paspewe-
Hiuw 1024 x TBE — 75 ppi.

Paspemenne pkpana onpefenser pasmep HaoDpaskeHH:, KOTOpoe

MOMCET NOMECTHTBRCA HA IKPAHE IEJTHKOM.

Korga s coagaére maofpamenmue n
rpapHYecKOM peJaARTOPE, HAK NpPaBRMIO,
B HAYAJge paboThl YCTAHABIAHBASTE €ro

pasmepsl. Bul MomeTe nocMoTpeTs pas-

MEDLI B OHKCEXAX MOG0Tc paEcTpoBOID
H300pAKeHHA, BLEIABAB Er0 KOHTeKCTHOE
mento (pue. 5.8).

B rpadmdeckoM pemgaxkTope TaKME
€CTh BOAMOMHOCTE [NOCMOTPETE DAIMEDE]
obpabaTeiBAeMOr0 B HEM Ma3obpamKeHus,
Hanpumep, B rpadmdeckoM pegaxTope
Gimp 8 oxkpe Cmena pazmepa mnzolpake-

HHA MOMHO VBHIEThL pasmep naobpaike-

Puc. 5.8. Oparment oxma WA B MHKCETAX, MIULTHMETDAX, moiiMax
Ceoiicrea rpadwueckoro mao- BH APYTHX BAHHHIIAX N0 Bufopy MogaL-
Opancenna aosatenn (pue. 5.9).
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Ecan uaobpadenne roropaT ANA AEMOHCTPALMM Ha 3SKpaHe, TO
ero IMHPHHEY B BLICOTY 3AaI0T B NHKCeNAX, YTobh 3HATH, KAKYIO
YacTh aKpaHAa oHO Oyaer sanmmarTh. Ecam noo0pakenmne roToBaAT AJA
NevYaTd, TO er0 paaMep SaTalT B eIHHHIAX IAHHLL, 9700kl 3HATH,
KAKYI) 9acTh JHeTa OyMarn oHo aaiimér.

PacemoTpiiTe BHEMATENLHO pHceyvHok 5.9. O6paTuTe BHMMAHHEe HA
VEABAHHLIE B 8TOM OKHe napaMeTph Paspemenme mo X n Pazpeme-
HHe o Y — BT0 He UTO HHOE, KAK KOAHYecTBO NHKcenel nHa oM.
B mamem npumepe: 944 : 9,835 = 95,987, 7. e. 96 ppi (wectn peus o
QACTH MHKCENA He HMeeT cMiicaal).

Paapemenne maofpamennsa — 570 KOAHYECTBO NHKcenedl Ha egn-
HHIOY AnNHHLB Haolbpaxenus. Yem Belle paspelleHEHe, TeM Ooabne
DHKCceneil yMeingaerca B qoliMe u TeM HoMee MeTHHMH OHM SBRISAKTCH:
AeTann Wa0OHpaXKeHHN NPOPHCOBLIBAIOTCH 4YéTde B OpHIrHEAN oTOobpa-
HASTCH TOUYHEs.

Jlns onNTHMANBHOM pasMelmerRdsd naobpakeHun HA sxkpaHe Heobxo-
AMMO COrMACOBLIBATE HONWUECTBO TOWeK B WaolpasmeHul, NMpomoprLun
cTOpol H306paskeHna ¢ COOTBETCTBYIOIIMMH NAPAMETPAMH YCTpoicTsa
otobpascenna. Waobpasenne xavecTBeHHO BOCHIPOH3BOAHTCH HA SKpa-
HE, eCJH ero paspeilieHHe He MeHLIUe paspelnenus mMonmropa. Ecam
naobpantenne uMeer Ooabloee paspelledHe, TO, YVBEINMHBAA €ro Mac-
wral (npubanmxan naobpaskenne), MOMKHO BOCTIPOH3BECTH HEBHIHMLIE
Ao aroro ero geranuw. [lpn npubamsmennn maolpaskeHds C paspele-
HMEM, He NPEePEIIAIIINM paZpelleHHe SKPaHA, CTAHOBATCHA OTYET-
JHBO BHAHE OTAENBHEIE NHKCENH — H3obpaseHHe «pACTAKBETCHS
HA DPAIHOUBETHLIE ODPAMOVIOJIBHHKHN. HD:H'GH}T. Korjaa Mul nogbupa-
em xpacuBsie ofon Ba pabounii cTon, pasMep HAPTHHKH B NHKCEIAX
He gossed GRTE MEHBIE YOTAHOBAGHHODD pAlpelIeHHNA MOHHTODA, B
NpOTHBHOM chayuse Haolparmenue OVIeT HeUSTHHM, PACHALIBUATHIM.

Ipu susoae na Gymary nudpossie maolpasmenns npeobpaaywores
moj HIHYeckKHe BOIMOKHOCTH OPHMHTEpA.

Paapemenwe nmpHETEpA — 3T0 CBOMCTBO NPHHETEpPA, BRIPAMANIIIES
KONHYECTEO OTAENBHLIX TOYeK, KOTOPLe MOryT OhITh HANEYATAHL! HA
yuacTke egmpmumolt anmms. Omo mMamepserca B eaunmnnax dpi (or
anra. dots per inch — Touex Ha mwiiM), Hanprnmep, noa paspemeHn-
esm 300 dpi nogpasymesaercs 300 x 300 Tower HA OAHOM KBAJIDATHOM
moiime. [Ipuurtep ¢ paspemennem 300 dpi moxxer manewarats 90 Twic,
TOMEK HA KBANDATHOM Mofime Gymari. CynecTsyoT NPHHTEDE, ¥ KO-
TOPHIX PA3pPEINeHHS B ABYX HANPABMEHMAX pasaMYaloTcA (HampuMep,
600 x 1200 dpi). Taxoli npurTep Moyer HaneuataTh 720 Thlc. Towek
HA OAHOM KBAAPATHOM JI0iiMe.




OGbexTel KOMNLIOTEPHOW rpadmnkK

Pazpemenye npuHETEpa onpemensier paamep naobpameHus npmM
SAAAHHOM KaYecTee WaH, Haobopor, KAMECTBO Muobpa)ceHWs OpH 3a-
IAHHOM pasMepe.

Boasumnerso opmaros rpadwraecknx (Gpaiifior NoSBONHIOT XPAHHTE
AaHHLIE O MenaemMoM MacinTabe NpH BRIBOAE HA MEYATh, T. 8. O JKe-
aaemMoM paspemenuu B dpi. 910 HCKMIOYHTENLHO CHPABOYMHAS BeJH-
upna. Cumraercsa, uTo AAA mewarTH ua3olpamkeHHsA, KoTopoe OyaeT pac-
CMATPHBATBLCA C paccToAHHA nopagxka 40-45 casmTumerpos, AocTaToYMHO
paspemenns 300 dpi. Mexogn ma 210ro, MOMHO DACCYHTATH pAsMep
HAYECTEEHHON OTHEYATKA HMEewleroca mHpposoro H3obpaKeHEs HIH
BEIACHHTE, KAKOIO paamepa (B moukcenax) gocxkHo GuTs maobpaskenne,
yTobk MOMHO GLLI0 NONYYHTH OTHEYATOK TpedyeMoro pasMmepa.

Tax, w9robm nanedaratTs Ha Gymare #nsolpaskeHHe pasMepoM
10 < 15 em (4 = 6 mwilmos) ¢ paspemennem 8 300 dpi, paamep mexon-
Horo maobpamennsa gomwen ObiThe He medee 1200 x 1800 nuxceseit,

AnA nevatw waobpawenwa B yépHo-Benoidl rasete OQOCTATOYHO paspe-
wenws 8 50-70 dpi, anA nonHouBETHOW nekatw B kHure Tpebyercs
paspewenne npumepHo 120-150 dpl, a ana pexnaMHOro WWTa Ha ynu-
ug — escero 6-10 dpi. 3nece Bcé onpeaenmioT ocoGEeHHOCTHW BOCNPW-
ATA Maobpaxenwa salmoparenesm — usem BGonblue KApPTHMHKA, TeM ©
DonbWero PACCTOAHWA YENoBeKk MOMEeT ed KOMGOPTHO BOCNPUHUMATD.
Ho c Gonbworo paccToaHuA HE BMOHL MEnkwe getanm!

24.4. Undpoesie doTorpadmm

B mame BpeMsa NOBCEMBCTHO® DACHPOCTDAHEHHe MOTVUHIA M-
posasi dororpadgua. K eé HeocoopHMEIM OPEeHMYIDECTEAM MOMHO
OTHEeCTH:

* NPOCTOTY NpONecca ChEMKH W ONEPATHBHOCTH NONYYEeHHS KOHe -

HOTD peayibTATA;

* BOSMOMHOCTE [IDPOBEPKH HA MecTe (ODpeampocMoTp) KadecTsa
peayaLTATA;

* BOAMOMHOCTE CHEMKH OY€HB GONBINOTO KOJHYECTBA KAADPOB;

* NpPOCTOTA CO3JNAHWA [AHOPAM H chneusdupexTon;

* BOdMOMHOCTE ob0padorknm cpenanssIX (goTorpaduit cpexcTRaMn

KOMNBIOTEpHON rpadmkm;

* NpOCTOTA BCTPARBAHMA (hororpadpnil BO BCEBOIMOMHBIE HH(ppPOBLIE

MATEDHANLL

* BOGMOMHOCTL Depefaus (hororpadmil mo TereKOMMYHHKAITHOHHBIM
cerTaM uam pasmemenns B Huarepnere,

lndposan ¢ororpadmua — pacrpooe naobparkenne, cocTosmee
Hi MHOMECTBA [BETHHWX Touek (numceneit). Eé pasmep onpenensercs
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KOMHYeCcTBOM NHECeAell B CTPOKE W HOIWYECTBOM TAKHX cTpok. O6-
med KoAudecTno NHEcenel B oTorpadinH pACCUYNTHIBAIT KAK Opo-
HIBEAEHHE KOJIHYECcTEA CTPOK HA KOAWYECTBO NHEcenedl B cTpORe H
VEASHEIBAKOT B MeranHEcenfax (MHIJIHOHAX DHECene).

Paamep nudposoft dororpadm onpejenseT KadecTBo (AeTannaa-
nHo) usobpasenns M pasmep coorsercraviollero ¢afina. Yem Soasme
pasmep (oTorpadHi, TeM Belme eé geranmsauus u Gonbue pasmep
daitna, u Haobopor.

Ecan M MIaHApYeM pasMecTuTh (oTorpadmio 8 Hureprere, To
eé pasMep KelarenLHO YMEeHBLIIHTH, B HeKOTODEIX cIOy4YasX pasmep
dororpadun Tpefyerca yepenmunth. I[Ipm newarn undposmx doro-
rpaduil cnexyer MMeThH B BHAY, YTO KAYECTBO OTHEYATHOB MHeNlaeMBIX
PA3MEPOB SABHMCHT OT KoJauYecTsBa Meranuecened (raba. 5.3).

Tabnuua 5.3

CooTHOLWEHME WMenarensHeiXx pasmepos OTNEYaTKkoE M pazmepos
undpoeoi dororpadmin

Aeaareasnnii [IpuemaeMsle pasMeps MpegnoaTHTEILRLE
paamep unpponoit paaseps undponoii
| ormesaros (cx) | dororpedun (mmwceus) | dorovpaduin (mmcexn)
0«12 768 = 1024 1200 =1600
10 = 15 TH8 = 1024 1200 = 1712
20 = 30 1200 = 1600 2272 = 3048

Ecan neuaTaTh Maleabkme dororpadun B Soakmom dopmarte, TO
naobpaxteHde NOOJVUHTCA HEPeIKHM, A HA KOHTPACTHRIX IPAHHIIAX
ofeexror Oyier saMeTHA CTYNEHUATOCTE.

[MosraxkoMuMesa ¢ npocTeiinmumn npaémami obpaborkn wndposbix
dororpadmii. Bee mpHéMbI, 0 KoTOpeIX Gyaer HATH peYb, Jy4ile BCETO
CPA3Y e HeNLITATH HA npaxkTHre. [Lis sroro HeoOXOAMMO YCTAHOBHTD
HA KOMILIOTED cBOGONHO PACHPOCTPAHAEMEIT pacTpoBsll rpaduyecknil
penaxrop GIMP («Tumme) ® sanacTEcs Xors 0wl ogEoll nrdpoBoi
thororpadimeit.

Banyerure GIMP m orkpoiite B BéM Kaxkyw-HHbyabL M3 HMEHIHX-
ca dororpapuft (Paita —» OrkpwTh..). Bunoasns xomanay Haobpa-
menne — Pasmep nsofipaskenms, orkpoiite amanorosoe oxno Cmena
pasmepa mnsobpamenms (cM. pac. 5.9) u yrousHTe pasmepsl cBoei
mudpopoil ororpadu B CAHTHMETDAX.

HaMennTe MCXOAHBIN pasMep HM3oOpaXeHW:, VKAIAB HeraeMbiil
pasmep, Hanpumep, s nose spoja lllmpuma. OGparure BEHMMaHHE —
OepecuséT BHEICOTHI BRIMOJAHHTCR ABTOMATHYECKH.




O0bexTel KOMNLIOTEPHOW rpaduKK

Ona BeINONHEHWA ONEPaUMK W3MEHEHWR pasmepa waobpaxeHws rpadmM- @
YECKME DEAAKTOPE NPUMEHAIOT pasHoolpasHsie anropvTMel onpegense-
HWA LIBETOB NUKCENER YMEHLLIEBHHOMD/YBENUMEHHOND W300paXeHMA.

YMeHbWEHWE PAIMEPOB W30OPAXEHMA XAPEKTEDWIYETCA TeM, 4YTO
YACTL NWKCENad woxoaroro waobpawexws yaansetcs. 3t1o obecneywea-
8T ymernblwendne paamepa daina, HO NPUMBOOMT K CHUMEHWIO KaYecTBa
MCXoAHOro W3obpaxedws. Movemy B TAKOM CNYYae Mbl OOMYCKEEM CHM-
weHWe kavecTea waobpaxanun?

Yeennyenuwe pasmepos waolpaxeHwna swnNonHAETCH aobasneHWeM K
HEMY NMUKCENed, OOHaKD KaYecTBO MAoDpaxeHMs NpY 3TOM HE NOBbILLE-
erchA. Kak Bul MOoXeTe 310 OO6bACHWUTL?

Kaapupopanme — onepamms, DO3BONAWIIAS «BLIPE3ATH W3 HC-
XogHOoro HaobpameHns ero NpPAMOYIOABHYK YacTh, <O0TCEKAfAs BCE,
HTO HAXOAHNTCH CHAPYHH BRIDpAHHONO OPAMOYTOILHHEKE.

Brizorure HHCTpYMeHT Kaapupopanua (Hmerpyments: — IpeoGpa-
aopaane — Kagpuponanme). Buyrps waolpaseHms BLIASAHTE HYM-
HY) BAM OPAMOYTOABHY uacTh Ha3obpameHEHA, OpH aTOM BCE, UTO
He nonano B obnacrs seigenesuns, Gyner orofpamenc ¢ 3aTeMHEHNEM,
3asepuinTe ONEPAIAID KANPHPOBAHMA, Haxas knasmmy Enter.

Koppexuws — uamexeHue xapaxrepucTve niolpaxedus, noasonaoues 0
A0GUTECA HYARHOMD KawecTsa.

OfparuTe BHHMAHHE HA YETKOCTH
rpaHnn Memxay saementamu uaobpa-
sxeadda. Huaue sry xapaxtepHcTHRY
HAGLIBAKT PesKoCcThIo (oTorpadguye-
ckoro uaobpaskennsa. B apcenane
GIMP ects HeCKONLKO HMHOTDYMEH-
TOB YBEAHYEHHMA pearocTH (Puan-
Tpst — Yayumenme P). Bubepure
camulit npocroit ma Aux — [lossl-
medHe peakocTw. B OTKpIBmeMcs
AnanorosoM okHe (pme. 5.10) mom-
HO YCTAHABAWBATL PASHLIE IHAYMEHHIA
pearocT W HADMIONATE 3a HaIMeHe-
HHAMH, MPOHMCXOAAIIHME ¢ dororpa-
thmeit,

3a4ACTYIO cHelaHHBIE HAMH (po-
TOorpaguu OKaILBAOTCA GAEKABIME  Pwe. 5.10. Oxno Ilomsmenwe
HAH HeJOCTATOMHO KOHTDACTHEIMK,. PEIROCTH

269




270

Maesa 5. CospemenHbie MHQOPMAUWOHHBIE TEXHONOMNMK

Konrpaer — cremesb TOHOBOTO pasiauuMs memay obaactaMm mHao-
Gpamennn. SAproers — xapaKkTepHMCTHKA IBETA, ONpeAendlIAH ero
HHTEHCHEHOCTE B HA0OpAHEHHH.

B GosbmIHMHCTEE COBPEMEHHBLIX rpaduYecKHx DeJAKTOPOB ¥ MOMAb-
B30BATEJNA €CTh BOIMOIKHOCTE MNOCMOTPETR PACHpPeNeJeHHe KOJHYecTBA
nHKcenell HaobpaxKeHMA NO HX APKOCTH.

Ortrpoitre  gwmagorosoe oxHo  Ypoeaw ([Ieer — Yporun..)
{puec. 5.11).

) ] ) ]

[ Mpganagrrensemil npoosTp
 omwwa | | gegoom || g

Puc. 5.11. Oxuo ¥Ypoeun

M'meTorpaMMa B HeHTPANLHOA YACTH ORHA NOKASLIBAET DAcCHpeme-
NeHHe KoJauwecTBa nukcenelt wsobpamennsa mo ux sproctH, Ilo ro-
PHIOHTANLHON OCH PHCTOIDAMME! OTKJIAALIBAIOTCHA IHAYEHMA APKOCTH
nuKcean or myas ao 255. BsicoTa BepTHRANBHLIX OTPEIKOB (BepTH-
KANBHAR OChb) OOpPEdedAeTCH KOJHYECTBOM NuKceael, HMeOnIHE OJmn-
HAKOBYI0 SpKocTh. [lpociegnTe 38 HIMeHeHHMAMH, NPOHCXOAANIAMHM C




O6vexTsl KOMNLIOTEPHOW TpaduKKn §24

thororpadmedi, npy nepeMemenHEn YépHoro, ceporo u Genoro AEMMKOB
(TpeyrorsEMKOB) NojA rEcTOrpamMmoil.

Bri momere xkoppexkTHpoBaTh Beé naofipasmkenmwe, a momkere pabo-
TATE ¢ OJHMM H3 TPEX OBETOBLIX KAHAJIOB, REIOpAR COOTBETCTRYIOLEE
SHAYEHHE H3 BHInajaminero cnucka Kaman, paamem@nHoro Hag ra-
crorpammoil, ITapamerpnl, HaMenseMbLle B Npolecce KOPPEKIHH [IBe-
TOBLIX YPOBHEH, MOJKHO NPEACTABMTH KAK Kpussie (pue. 5.12) — co-
OTBETCTBYIOLIAA KHONKA DA3MeIeHa B HIDKHeH uacTH oKHA ¥ poBHM.

Puc. 5.12. Oxuno Kpunne

C noMompio KPHBEIX Bbl MOMETe NOJHOCTHI0 KOHTPOAHPOBATH
ApkocTh naobpaxennd, BHrubas KpPHBYI0 B HeoOXOAMMBIX MECTax.
OfpaTnTe BEUMAHRE!

* ecaM «TAHYTH: EPDHBYI BASBO M BBEDX, TO pesyasTar Gyner apue
OPHIHHAMNA; ecHH «TAHYThs KPHEYK BOPABO M BHH3 — TeMHee
OpRTHHANA;

* ec/IH KPHBEYI) OOCTDOHTE <«KpyToiis, TO KOHTpacTHOCTL Haobpa-
JREHHA OOBBICHTCH, ECAH HOA0roll — KOHTPACTHOCTbD CHHSHTCH.

271




272

Masa 5. CospemerHbie MHDOPMALUMOHHBIE TEXHONOTMK

Bonee caomnyio ofpaborry WaofpameHHs MOMHO NPOHIBECTH C
NoOMOIILI KOppeRIME neeToB. CUnemudura paboThl ¢ IBETOM 3AKII0-
YAETCH B TOM, YTO HIMeHeHHe OfHON0 M3 HHX obAsaTensHO OTpANIAET-
ca Ha apyrux. [Hosromy B ocHoBe mioboit nBeToBOl KOPPEKIIHHM JIEHIHT
He HacTpoiika OTAeNbHBLIX IBETOB, A HACTpoMKAa nseTosoro OamaHca.
Ona peanmmayercsa ¢ Domomibio nsetoBoii mogenn HSB, o koropoit
paccrasnieanocs 8 § 15. IIperoBoll Kpyr, 0 KOTOPOM TAM LA De4b,
HArJAAAHO TPEJCTABIAET BIAMMOCBHZb IIBETOB: KAMALIL nBeT HAXO-
AHTCH HATPOTHB MOOOJHSIOIIENO0 ero HA APYToM KOHIE THAPOHAIH.
YMeHEbOIAA COOEDMAHHE B HEKOTOpPOM HIobpAXKeHMH OIHOIO M3 IjBe-
TOB, Mhl ABTOMATHYECKH VBeIHUHBAEM COJEDHAHHE NONOJHSIOIIETO
ero usera. Brizos oxkna Koppexumus userosoro 6azaHca OCYIIecTs-
naerca womangolt lser — Ilperosoit Ganamc.. (pue. 5.13).

[+ Compasiims gponcrs
o Nppasapareimsned npocwoIp

| Gopmes || Gopoom || @K

Puc. 5.13. Oxuro Ileeroncii Ganane

CamMoCTOATENEHO WCCNenyRTE MHOTOYMCNEHHEE XYyAOKEeCTEeHHbe dunk-
TPR, UMELMECH B rpadwyeckom penaxrope GIMP.

Mul paccMoTpenH TOALKO MATYI HMACTh BoaMoxcHocTedll obpaborkm
nudpossx ororpapnil coBpeMEHHRIME rpadHuYecKMMH DeJaKTODAMI.
MenaoimHe MOTYT TPOAOIHHATE AAILHEHINEs HX HaYUeHH# CAMOCTOHR-
TEAbHO, MCNONLIVHA I STOT0 MHOTOYHCIEHHBIE DECYDPChl, UMEIOIMecs
B cetn Hurepmer,
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BuiCOXMA YPOBEHbL ABTOMATW3AUMM OCHOBHBIX onepaumid no obpaGorke m
umdpossix GoTorpaduil NOIBONAET CETOOHA KaMOOMY NONLIOBATEMO
coanasate sddextreie paloTw, OAXe HE WMER CNeuMansHOR NOAro-

TOBKM MAM OnNkiTa pafoTel C COOTEETCTRYIOWMWMM nporpammusiv obec-
nedYeHues. 310 MOMHO COSNaTs C NOMOWSD OHNaRH-(OTOpeaaKTopos.

OpgwH w3 Hux — Pho.to (pho.to/ru). AsanorvyHsie NPOrpamMMHLe Npo-

OYKTl MOXHO YCTAHABNMBATL Ha MNEHIWETHLIE KOMNLIOTEPL W CMapT-

oM.

CAMOE MNABHOE

KomnsioTepHas rpaduxa — MHPOKOE NOHATHEe, o003HAYAIEe:
1) obnacTe AeATEAIBHOCTH, B KOTOPOH HOMILITEDHE HCOOIBIVIOTCHA KAK
HHCTPYMEHTH! coafanua u obpaGorks rpaduueckux obbexton; 2) pas-
HBIE BHAL Tpaduuecknx o0beKTOB, CO3AHHBIX nau obfpaboTaHHBIX ©
MOMOIILIO KOMIILIOTEPA.

Ilo cnocoby CO3MAHMA MOMHO BRAETHTH CIAEAYIOUIHE KI&CCHI 00~
exToB KOMNObIOTEepHOH rpadmkn: apymepHsle naobparcenusa (pacTpo-
BhI&, BEKTOpHBIE, (IpaxKTaidbHbie), TpexMepHbie Hoobpamenns, aHHMA-
ILHHD,

I'padwngeckuii Gopmar — aro coocod samuca rpadmveckolt madop-
manun. I'padmyeckne QopMaTsl fenATcA HA BEKTOPHBIE H PACTPOBLIE.
Boasmuacreo rpadmyecknx GOPMATOR PEAIHIVIOT CIKATHE NAHHBIX
(ompm — ¢ morepaM#, Apyvrae — Oea),

Pranvecknil pasmep HsoOparKeHNA ONpeleldeT PasMep PHCYHKAa
00 BePTHKAIH (BBICOTA) H TOpPM3OHTANN (IIMPHHA) B MOMET HaMme-
PATHCA KAK B NHKCENHX, TAK M B elHHHIAX AIHHEE (MHITHMETDAX,
canTHMeTpax, molimax). On aanaéres NpH coataHMM HA0GpAXKeHHA H
xpaauTei BMectre ¢ daftnoM. Eenn usolpanmeHue roToBAT AJA IEMOH-
CTPAIIMHA HA SKPAHE, TO Ero MHPHHY # BRICOTY 340A10T B NHKCENAX,
yrofkl 3HATE, KAKYIO YACThH SKpasa oHo aanamaer. Ecau usobpasenue
rOTOBAT JANA MEUATH, TO €ro pasMep 344007 B eIMHMIAX JAHHEL,
qrofbl 3HATH, KAKYK “acThk aucra GyMars oHo saiimér.

Ipn pabore ¢ ofeerTamMi KoMubioTepHoll rpadMEH OpPHXOZHTCH
MMETEL JeNl0 ¢ pasperlenHesM sKpana, paspemenses naobpamenns M
paspeinenHen NeHNATAIONET0 yorpoiicTtea., Paspemnenmem sKpaHa MOHH-
Topa O0RYHO HASHBAIT PATMEpPHl DONYVHAEMOTO HA sKpade waobpaike-
HEA B nurcenax: 1024 = T68, 1280 = 1024, 1920 = 1080. Paapeme-
HBe HaobpaseHHA — 510 KOAHYECTBO NRHEcenell B eHHHIY ATHHBL
naobpamenua. Paspemense npeeaTepa — 9T0 CBOHCTBO OpPHHTEpA,
BEIDAMCAIOIIEE HOJMHYECTEO OTAENBHEIXY TOYEH, KOTOPhIE MOryT OHITE
HANEYATAHB HA VHACTHE egnuuuHol gawasl. Jlaa nesatn msobpame-
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HHA, KOTOpoe GyjAeT pPACCMATDPHBATLCH ¢ PACCTOAHHA mopamkxa 40-45
CAHTHMETDOB, AocTaTouro paspemennn 300 dpi.

Heocnmopumeimn goctomscTeamMi winposoit (ororpadpun asnawr-
cA! NPOCTOTA NPONEccA CHEMKH M ONEpATHEHOCTE TMONYYEeHHS KOoHeq-
HOT'O PesyJIhTaATA; BOIMOMHOCTL NMPOBEPKH HA MecTe (mpeanpocMorp)
KAYECTBA PE3YJIETATA; BOSMOMHOCTE CHEMKHM OYeHh DONBLINOTO KoaHde-
CTBA KAAPOB; NPOCTOTA CO3AAHMA maHopam u crenadexToB; BOIMOM-
HOCTh obpaborkn caenannmx dororpaduil cpegcrsaMit KoMNLIOTEPHOM)
rpapEEn; npocToTa BeTpanBannsa dororpadiit Bo BeEBOAMOMKHEIE I
POBhiEé MATEDHANE!; BOSMOMHOCTE Nepemaun (pororpadmii mo Tensexom-
MYHHEAIHOHHLIM CeTAM WJIH DASMEIIEHHNA B HE‘I‘EPEBTE-

Bonpocel v 3apnaHns

1. Hasospre ocHOBHBIE BHALI rpadmvecknx naolpamennil, Braend-
eMble Mo cnocoby HX CO3NAHHA.

2, HasosuTe OCHOBHBIE NMAPDAMETDBLI, ONPEAEIAKIIHE KAYECTBO PACT-
poBEIX H3oOpazcenuil,

3. [Ipopeanre cpapHETEeNbHEIA amanuMa pacTpoBofi M BeKTOPHOM
rpaMEl ¢ TOYKH 3JPEHHA TEXHOJNOTHH CO3faHHEA Haobpase-
HHll, BOMOMHOCTH HX peAaAKTHpOBaHHA (BRAWYas wmacimraGi-
posanmne), ofbéMA JaEMMAEMOl NAMATH, UPHMEHEHHA M APYTHX
XAPAKTEPHCTHE.

4. Croasrko namaTa tpefyercs Ana Xpaneans uaobpaskeHusn pas-
mepom 1280 x 1024 nuxcenell npM HCNOALOBAHHH NAJAHTPH H3
16 777 216 useToBsIX OTTEeHROB?

5. Kagne opeamymecrsa nps QopMupoBaHnn maolpamenns obec-
NeYMHBAET MEXAHMAM caoén?

6. HoaroroesTe Heboabmoe coobmende of HeTOpHM  paspaboTiy
kpuesy Beane,

7. B sapmcEMocTH oT ofAacTH OPUMEeHEHHS BLISASIOT HAYIHYIO,
ASNIOBYH), KOHCTDYKTOPCKYD, HAJOCTPATHEHYI, XYA0IKeCTBeH-
By u pexaampyi rpapary. [loapGepure nedaTHbe HAH 3JeKT-
poRHEIe obpasmnel uzolpamennili Kamgoro BUAA.

8. Yro Ttakoe thopmar rpaduueckoro dalina? lpegromure kaaccm-
thuxanmmo MaBecTHRX BaM dopmaron rpaduuecknx daiinon.

9. B cpasu ¢ Yem B rpadpuueckux QopMATAX TPHMEHSIOTCH AJT0-
PHTME CcaaTHAT

10. Kaxas n3 cOeayiOIOHX KADPTHHOK OyIeT HMEeTh CAMBIH KOpoTKMil
KON OpH caTHH aaropurmom RLEV?

1} Tlo sarepuaias MesivEapogHoro KoMkypea no wadopdarage « Bobéps .
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11. Coobmenne, caroe ¢ nomomeo anrropurma RLE, umeer sum:

1) 2)

BO4X1106X501X101X202X202X501X101X102X102X102X
401X101X102X102X102X505X101X202X505X104X606X103X
TO10X2016X

BocoTaHOBATS NepBOHAYANLHEIE BHa coolmeHna, eclIH HIBECTHO,
gro oHO coctomT Ha 10 crTpok, B KaXAOH H3 KOTOpHIX Ccogep-
surca no 16 cuMBOIOB.

12. Paccunrafite paspemenne 10,1-mofimosoro skpasa nerfyra B
ppi, ecan ero paspemenue B nukcensx 1024 = 600.

13. ¥ramure @(uanueckne pasMepsl OHOPoOBOre H3oOpaXeHUA B
NHECENAX, ADCTATOYHLIE AAA Toro, 4rofm obecnedynTh BHICOKOE
KAYECTBO ero ornedaTka pasmepos 15 = 20 ecm.

14. OgenM M3 cepbEsHEIX HepocTaTkoB mudposoll doTorpadmn cum-
TAKTCH OPHHIHNHANBHEE TPYAHOCTH JOKASATENLCTBA €8 AyTeH-
TuuHOocTH. [IpoKoMMeRTHpYIiTe 2T0 YVTEEDMICHHE,

15. Cpasaure nudposyio u nadsounyw Qororpadum ¢ TOUKH ape-
HHA TeXHOJOIHH cosgaams #waobpasxenwii, WX HaUecTBa, BO3-
mozcHOCTR ob0paboTKA B pacopoCTpaHEeHHA W T. M.

16. BuipaauTe npeanodTHTENLHEIE PasMephl OUQPOBHX (oTorpadmii,
yrasanabie B Tabmmoe 5.8 B meranumcensx. Cpapaure HX ©
BOZMOM{HOCTAMHE (DOTOKAMEDLI, HMEIIIEHcs B BallleM pACOOpH-
MEHHHA HIH KOTO-TO H3 wieHoB pamedt cemsu. Kawxoil swmpox o
BOZMOMCHOCTAX cBOSH (POTOKAMEDE Bhl MOMETe CAENATHT?

17. Kagyw padopMammo MOMHO NOJYYHThE ¢ NOMOIILI0 THETOTDaM-
MB!I pacOpefelleHHA HKOAHYecTRA NHKCceneld waolpa)ReHmAa Do HX
ApKocTH?

1B. Heenenya menio rpaduueckoro penaxropa GIMP, wafaure sos-
MOMHOCTE HCODABTEHHA Ha (pororpapHax sdperTa «KPpACHRIX
riaazs.

19. IToyemy npr uBeTOBONH KOPPEKIHY HEJbL3A HACTPOMTHL ONHH
onpenendassI wReT?
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§ 25
KomMmneioTepHele npeseHTaumm

25.1. Buasl KOMNBIOTEPHBIX Npe3eHTauniA

B npodeccHoRATLEHOR AeATENLHOCTH MHOMMX CHEIHANTHCTOB YACTO
BOZHHMKAET NoTpefHOCTL B NPEACTABJEHHM 4Yero-to (Haeil, mpoexTos,
OPOAYKIIHE # T. A.) MHpokoil ayauTopun.

MpesexTauma (o1 aurn. presentation — npeacrasneswe) — ato NyGnuy-
Held cnocof npegcTaEneHns WHOOPMALMK, HAMMAOHLIA 1 3DOeKTHHIA,
KoMneioTepHan nNpeseHTauns — 370 INEKTPOHHLIA MyNETUMELNAHGIA
AOKYMEHT, KOTOPbLIA CO3020T W WCNONB3IYIOT ANA NOGAYM WHGOPMaLIMIA
LUMPOKDR ayouTopuyM B HAMAOHOM W NaKkoHWYHOM BUOE.

JleMOHCTPHPYIOT KOMNBIOTEPHBIE MPE3EHTAIHH HA NEPCOHAIBLHBIX
KEOMNBIOTEDAX, NEMOHCTPAIMOHHLIX SKpaHax OGOJBIINX pasMepos, C
NOMONIBI0 MYNILTHMEANITHEIY TPOEKTODOE W T. I.

Pasnuuawr cnaiiloBsie W NOTOKOBREIE KOMNLIOTEPHBIE ITpPeJeHTA-
uun, Ilpesenranns nepsoro Tuna asanormuna uabopy dororpadumii,
BTOPOro — KHHOpHABMY,

Cnalitosas npesenTaunsa paspadaThIBAETCA KaK NOCIeA0BATENh-
HOCTL CHAAIOR — OTAeNBHLEIX SKPAHHMX CTPAHHIL, KaMAas U3 KOTO-
PLIX MOMET COAEpPHATE TEHCTOBBIe, rpadHUecKHe, BHIeO- H AYIHO-
oDBEKTHI, & Tawxde runepeceinxi. OcHOBHLIE cBONCTBA OTJRNBHEIX
ofeeKTOB npeacTaBieHkl HA cxeme (pue. 5.14).

Hanfionee pactnpocTpaHéHHBIMM NPOTPAMMHBIMN CPESCTBAME I
COBOAHHA caafmoBmX mpeaeHTAnnl ABaAoTcA Microsoft PowerPoint
# OpenOffice Impress.

]
Cnaipn : Hagnuos Pucyrox
HOMEpD || = wpwdT = BMf
* MAKET l » paamep « pEIMep
» DPWEHTALWAR » WBaT = UBETOBAR ranmMa
© UBeTOBaR Cxema || = HAYEDTAHWE = NONOESHAS
« oM ||+ BmpasnuBanme = 3hhEKTE AHUMALIK
= HAMAYAE KONCHTHTYNDE « PRCMONONBHID Ml CAERnS
» AheEKT NEpexona + SheRTE BHAMELIN

Puc. 5.14. Caolicraa ocnonnix ofbelTon npesestanmi
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HMoTokoBsIe NMPeIeHTAIHN TDEIHASHAYEHL A0# HeNPephBHOIO BOC-
NpoOMABEIEHEHA NOCIeJOBATENLHOCTH (moToka) ofbexKTOB C TMpeaBApH-
TEABHO ONpeeNEéHHLIM BpPeMeHeM [OKa3a Kamgoro u3 =Hux. [lpamep
nporpaMMmil A0s cosjaHmA taknx npesentanmit — Windows Movie
Maker (Kusocryana Windows).

B nocaepmee spema Gonsiloyio nonyaspHocTs npuobpén seb-cepsuc
Prezi (prezi.com), noasoasmiguil cosjaBaTh HHTEPAKTHBHBLIE MYJb-
THMEAMHEIE IpeseHTAIlNE ¢ HeauHeHdHo#l cTpykTypoill. Ero ocHos-
HEE OTpedMyLlecTsa: OecnmaTHERI [AOCTYI; BOGMOMHOCTE COJJAHHA
npeaedTallME Ha nwboM HoMOboTepe, HogrmwouéaHoM K Hurepmery;
BOAMOKHOCTE COBMECTHOO AOCTYIA MOARIOBATENEH K NpeaeHTAIHAM.

PaBora seb-cepawca Prezi.com ocHOBAHA HA TeXHOAOIHH MACIITA-
Guposanns (oprbmussenua U yaanenns obnexrtos). B oramume or
saaccHyeckolis npeaenTanny, srnoaHedsHol B Microsoft PowerPoint
war OpenOffice Impress, rae npesentapnns pasbura Ha caafiasl, B
Prezi mcnonkayercda He ODepexol OT caaiiga K caafigy, a yBeaHueHBe
OTAENBHLIX uacTefli egMHCcTBeHHOro chaafiza'l,

25.2. Cospanwve npeseHTaumm

Coaganmne npeseHTAllHM — 5TO TBOpUecKHil npouecc, BO MHOrOM
saBMCAINHA OT MEAMBUAVANbHOCTH €€ paspaloruura. Tem nHe MeHee
oH Gasupyercda HA pAje OPHHUMNOE, cobiljeHlNe KOTOPRIX JAa8T BO3-
MOMHOCTh COJAABATH KAYECTBEHHEIC TPOAYKTHL,

Coanasan npeseHTAIINIO, CHEAVET NPHIEPHAHBATHCH CASTYIOLINX
FTAMOB:

1) nnanawpoeanne (pazpaboTka CTPYKTYPHE) Npe3eHTAIIHH;
2) cosaanme M PEJAKTHPOBAHME CHaiifloB, MOHTAM NPE3CHTAIIMH;
3) peneTHnMS BLICTYIIEHHA ¢ paspaforannoil mpesenTaunueii, yerpa-

HEHHE BhIABIEHHBIX HeAOUHTOR.

[Ipemae Bcero onpeAeNsloT Oeab npeaenTannn. B aasmcnmocTn
OT 2TOrO NAAHEPYETCH COOeDMAHNEe MPe3eHTAILAH, B TOM YHCAEe OpH-
MepHOoe KOIHYecTBo caaiizos m ofbexkToB, KoTOphle OYVAOYT HA HHX
pasMemeHnl. OnpegensAloTes THOL caalifos, KoTopkie GVAYT HCOONAbL-
S0BAHLI B MNPe3EHTAI[MH, CTPYKTYDPA NpPEe3SHTAIMH, a4 TAKMKE CHCTeMa
HABMPAIMHM — cnocol nepexofa oT OAHONO caaiina K OpYyroMmy.

dHaf, kaxkwe uMenHo pEGoOpManKonnkle ofberThl BYAYT pasmeine-
Hbl HA caafige, Bkl MOMeTE BRIOpPATE COOTBETCTEBYIOUIHA MAaKeT ciaiiga,
HA KOTOpPOM YiKe ompefefleHbl MecTa [ONH pasMemeHHA Tpebyemuiy
obbexTos. B mobGom cayuae npaso pejakTHpoBaHHA cnaiigom, T. e.

1} Mo marepmaram cafira oprezi.ru.
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HIMEHEHHA cojep:xaHus, dopmMbl M MecTa pacnojomenHs HHbpOpMa-
HHOHHBIX 00BEKTOB, OCTABTCA 38 paspaboTamKoMm.

6,} BuincHuTe, kakMe OCHOBHBLIE TWNLI CNAnoB (MakeTwl) NPeayCMOTDEHbI
B MMEUEMCH B Ballem pacnOpRXeHud pefaskTope HDB’E-EHW.

CoanaTs NPeseHTANHI0 TOALIOBATENb MOMET!
* Ha ocHoBe mabnona;
* HA OCHOBE CYIIecTBYIOINell NpeseHTALLNN;
¥ DOAHOCTHRH CAMOCTOATENLHO.

IID("JI'E TOMNO KAK onpefefieHa Nenk COIAHNA OPessHTAILHN, MOMHO
nonpoborark nmogobpare mabnoH, pexoMeHaveMulil npodeccroHATAME
ana pocrisedns nogobmoit menm. [IlaGmor — »To conenHaITLHAA 3a-
rOTOBKA M3 HECKOJABKHX cAalifoB, B KOTOPHIX NPeIyCcMOTPEHB! MECTA
AnNA BBOAA ONpefenéHHEIX AHQOpManHOHHHEIX obbexton. [locnemosa-
TeAbHOCTH caaifiios B malaoHe BBICTPOEHA TaK, 9TobE NOMOYBL BaM
nanbosee adupexTHBHO AOCTHYEL NOCTARIEHHON uHean.

@ BuimcHuTe, kakue wabnods AOCTYNHL B DEOaKTope npeseqTaumi, umMe-
WOWEMCR 8 Balwem pacnopsxesin. MonpobyiTe BOCNONLICBATLCA 04-
HAM K3 MMeowmxcs wabnoHos.,

Cropee Beero, Bl He Halgére HymHOrO BaMm maljioHa WAM BAC He
YCTPOHT JOTHEA Ope[CTABJIeHHA MaTepHana B Hajinenmnom mabnome.
[MoaroMy "alme BCEro NOJALIOBATENH BROHPAIT HOBYIO Ope3eHTAILHIO
HAM nyceroit mabaon, T.e. paspabATHIBAIOT NPEIEHTANMID CAMOCTO-
ArenbHo. B oroM cayuae HeobXoOHMO CcaMOCTOATENbHO paapaboTaTs
KOMIOSHI[HED HAMI0r0 COaim.

Kovmnoamumsa (or nar., compositio — COCTARJIEHHE, CBAJLIBAHHE,
CAONeHHe, COSAHHEHHE) — COCTARIEHHE® [ENoro N3 YACTeH.

Hpu camocTosTensHoil paspaforke KOMUOIHINN caafiga HYKHO co-
GmoaaTs TpefoBAHMA NENOCTHOCTH H BRIDA3HTENLHOCTH [pPe3eHTAILHH,
VYHTHIBATE 3AKOHOMEPHOCTH BOCHPHATHA HHOPMAIIAH YeJ0BEKOM.

Ilpn mpocMoTpe NpeseHTANHM Y 3PUTENA JOJMKHO CO3JABATHCH
OUIYINEHHE efuHoro uenoro (epoiicTBo UenoCTHOCTH KoMmnoaumuu). Bee
SAEMEHTH! MPEIEHTALNH ZOMMHB OBITH HEM-TO CBABAHHLI — EIHHLIM
cTHIeM oQOPMIPHMA, eINHLEIM NOAX0A0OM K PEANTHIAINH AHWMAILNH,
CTAHAAPTHBIM [UIS JAHHON NPEseHTAIMN PASMEIleHHeM MNOBTOPHIOUIINX-
CcH 3JeMEHTOB H T. .

Bamnao, 4rofk oCHORHAA WAEA NPE3SHTANNE HAH OTAEILHOTO
caaiila MoAaBANACHE TIPEAeNbHO TOYMHO (CBOMACTEO BHIPASHTEILHOCTH).
BrcOENI YPOBREHb BHIPAIHTENLHOCTH AOCTHTEETCH VYMENLIM HCOOIb30-
BAHHMEM KOHTPACTHBIX LBETOBR, HaMeHenmem (hopMmbl ofbexTa, pasme-
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uernem Hanbonee sa)cHBIX ofbexTOB B OenTpe caaliga WaH BeTABKON
HX B UPOCTYI0 TIeoMETPHYECKYW (pHIrypy — Kpyr, OBajd, KBAJADAT,
TPeYyTOJABHHEK.

Boaemoe 3Hadedne GAA BOCHPpHATHE HEDOPMANHHE HMeeT BIARM-
HOEe pasMelleHHe OTAeNbALIX obberToB Ha caalige. CummeTpHuHOE
pasMemeni#e OOBEKTOB TNOAYEPKHBAET CTATHYHOCTH, HAJEKHOCTE M
FAPMOHMMHOCTE KOMIOSHIIHH, & acHMMeTpis — chocobHOCTE K ObicT-
pPOMY PASEMTHIO H FOTOBHOCTE K HaMEHeHHAM, MOGHABHOCTE KOMIIO-
samuu. Choegyer yYHTHIBATH, 4T0o HadH4YHe mojed B caafigax paér
OUIVINeHHe NPOCTPAHCTEA, & MX OTCYTCTBHE — YMeHBIIAET KoMpoprt-
HOCTh, CO3JABT YYBCTBO BAMKHYTOCTH.

B nponecce coafaHMH TNPe3eHTAILHY PASMEIaTE MIEMEHThH ynpaBme-
HHA caefyer Taxkum obpazom, wrobbl OHH WETHO PASNHYANACE MEM(IY
coboil, a pasMmepn! aslemenTon obecneunnann ux GuicTpeit Bsbop u T. 0.

Haa cospaansa adexTRBHON B rApMOHHYHONR Npe3eHTAIIMH caexy-
T NPABMILHO BRIODATH €8 ocHOBHOM unper — ueer dona GONBHIMHCTBA
caaiigop. Bo Bpems mBsifopa OCHORHOIO LBETA PEKOMEHIVETCS YdUM-
THIBATE THK HAJLIBAEMYIO NCHXOJIOTHYECKYI0 XAPAKTEDHCTHKY BETa,
BHPRKAKINYID er0 BIHNAHHEE HA NCHXHYECKOS COCTOAHHE 4YenoBeKa,
JTo BAMSHHE MOMET PASMHYATHCH B SABACHMOCTH OT BO3pACTA, CO-
OHANBHOTO CTATYCA M HacTpoeHMA denopera. Tawke caefyer y4MTHI-
BaATH, YTO BOAgefiCTENME MBETA HA NCHXMKY denopexa ocaabesaer mpH
YMeHBIIEeHHH €0 HHTeHCHBHOCTHA H HPKOCTH.

MpresnEM NCHUXONOTWYECKYID XAPAKTEPUCTUKY HECKONLEWX LBETOB:

* KpACHbLIA LUBET — SHEpPrudHbIl, arpeccuBHsbiR, soabyxaaowwi, Ha
onpenenéHHoe BpeMA aKTHBEMIWDYET BCE (YHKLMKA Oprasuama, nog-
HUMESAT HECTROSHWE,

* OpaHXeBLIA UBET — UBET pPAA0CTW, YAOBONbOTEMA, CTPEMNEMWA K
AOOCTUAXEHWAM, OKa3bIBaET GnaroTEOPHOE OBRCTEWME HA NCHMXMKY Ye-
NOBEKE, CHAMEBET HanpAxXeHne,

* XRENTHIA UBET — YMEHLLUBET YTOMNREMOCTb, CTMMYNWDYET OpraHbl
3IPEHUA U HEepPEHYIO cucTemMy, cnocoBCTEYET YMCTBEHHON OEATENEHOCTH
n pewedwnio npofnem;

® agnéuulid UBeT — duavonorvdeckn Hawbonee GnaronpuETHREA ONRA
YENOBEKA, YMEHLLUEET HANPAXEHWE W YCNOKEWBAET HEPEHYID CHUCTEMY,
HE ONMTENBHOE BpeMA yeenwqueaseT paboTocnocobHOCTE;

* pUoneToBLl UBET — MOMET BLIILIBATE HEYPABHOBELUBHHOOTL, OLLY-
WgHWE HE3AWMEHHDGTH,

Ana nonysenua Gonee nonHoid WHOODMALMK DEKOMEHOYEM BamM Mo-
IHAKDMMTECA C KONOPWCTHKDA (OT nav. color — UBeT) — HaykoW O use-
Té, ero ceoACTBaX, 0COGEHHOCTAX BOCNPUATHMA UBETA MNOOBMKA PAIHBLIX
BO3PACcTHBIX W COUMANLHLIX KATEropuin,

o
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Kpome OCHOBHOrO IBETAa MOMKHO NogolpaTh HECKOJABKO BCOOMOTE-
TEJLHLIX NBETOB, KOTOPhHI® B COBOKVIHOCUTH COCTABAT IBETOBYVIO PAMMY
npeaedTanuy. [Ipn 2ToM MOMHO HCNONLIOBATE UBETOBOM KDYr, OOHH
M3 BADHAHTOR KOTOPOrO NpHEBEAEH Ha pHcyHKe 5.15.

Iperonoit kpyr cocrour H3 12 cexrtopor. Yem Gamke apyr k
APYTY HAXOZATCA CeRTOps!, TeM Oonee rapMOHHYHLIM ABISETCH
COYeTAHWE UX I[IBETOR.

B npesenTanuu MOMHO HCNONbIOBATH CJAEAYIOUIHE COYETAHHSA IlBe-
TOB:

* MOHOXPOMATHYeCKHE (OTTeHOYHLIE) LBeTa — ILBETH, KOTODHIE pas-
MeNIeHLl B 0JHOM CEKTOpDE HA IBETOBOM Kpyre: (aKxTHYeCKH 3To
OAHH M TOT #e [OBeT, HO ¢ PASHON HACKIIEHHOCTHIO;

* AONONHHTE/bHLIC [IBETA — [BA IBETA, KOTODHIE HA HBETOBOM Kpy-
reé pasMelleHn! APYr HAODOTHB ApPYyTa, HAODHMED CHHHIT H opaH-
#eBslll, puoneTOBLI B EATHIT B T, 0]

CHMHE-
FENEHBIR
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* HKOHTPACTHLIE [IBETa — [OBA [BETA, MEMNIY KOTODLIMH HA IBETOBOM
Kpyre HAXOOHTCA TPH NPOMEMYTOYHBIX I[BETA, HANPHMED CHENH
H EpacHulll, (HOAETOBLIA B OpAHMCeRLIN M T. I}

* TéNILIE IBETA — IBETH, KOTOPHIE PA3SMEINeHL! B IPABLIX CEKTOpax
LBETOBOND KPYTa, OT KPACHOIO K MEITO-3en8HOMY:

* XOJOOHBIE IIBETA — I[BETA, KOTOPLIE DASMEINeHAl B JIEBRIX CEKTO-
paxX UBETOBOIO KPYra, OT KpACHO-(PHONETOBOrC K 3eJéHOMY.

Basnoit cocrasnawmeii nperoRoll rAMME NPE3EHTANNH SBAAET-
CA OBeT CHMBOMOB Tekcera. Ilaa roro uwrolel TeKET JAVUIIe UHTANCH,
0H goameH ObITh KAK MmKHO Domee KOHTPDACTHEIM [0 OTHOIIEHHID K
thony. Tak, ¢ GensiM doHoM AVUIe BCEr0 COMETAIOTCH YBpHLI, cwmmi
H KpacHbIl mBeTa,

Ha shherTHBHOCTL BOCHPHATHH TEKCTA B NPE3IEHTANNAX KpoMe
neera Gonblloe BAMAHHE OKAJLIBAGT BHJ WpH(TA, €ro pasMep, Ha-
YEPTAHME, A TAKIKE KOMHYECTBO TexeTa HA chaiine npesedramun. Ilpn
paspaborke npeseHTANMH cAeIYeT MMEThH B BHAY, 4TO:

* mpudTet Gea sacedex (manpumep, Arial) BocnpuEMMaoTes ayyine,
yeM ¢ saceqdkamu (Hanpumep, Times New Roman);

* pasMep CHMBOJIOB A0JiAceH ObiTh OOCTATOMHBIM 5 HX PACIO3HA-
BAHAA H3 caMmoll OTAANEHHON YACTH AVAMTOPHH, B KoTopolt npo-
XOOUT JeMOHCTDALIHA;

* gem Donbile BAPHMAHTOB HAYMEPTAHHA (DPATMEHTOB TEKCTA HOIOIhL-
S0BAHO HA OZHOM chHaiige, Tem XyiKe BOCHIDHHHMAETCH TEKCT;

* 4eM MeHLIle TeKCTAa HAa caaiinax, TeM JAydide BOCIDHHHMASTCH
Npe3eHTAILAA,

lToabaosarens BO BpeMsA coafaHMA HOBOM NPEISHTAIIMHM HA OCHOBE
mabnora AAH CYIMECTBYOIed NpesenTAHH BROHpaeT W ONpeaeasH-
HBI cTAAb eé ohopumaerna. Kak saM ye masecTHO, NOA CTHAEM
Mbl NOHAMAEM COBOKYNHOCTH JHAYEHHH CBOHCTE pasHLIX ofbLeKTOR.
CoorseTcTBeHHO cTRAL odopmaenns caafiga sagaér: gopmar caMso-
J08 (IpHpT, pasMep cHMBOJOB, HauepTauwe, sexTs!, nseT ©u T. 1m.),
thopuar doHa (mBer, HATHYHE, pAsMElleHHMe W BHI rpadHYecKHx
o0BeKTOR), AONOMHHTENLHEE IBETA, (POPMAT rpadHYecKHX u ApYrux
O BEKTOB.

Crune opopMnennsa NpeseHTANNN NOTL30BATENb MOMeT paspaba-
THIBATE CAMOCTOATEALHO. Ho po mabermanie BOIMOMKHBIX TpyaHOCTell 1
ﬂI:I:IHﬁIJ;H AYHIIE BOCOOIRIOBATHRCH HMeIIHMHACH JAMOTOBHKAMH — TAK
HAJBIBAEMBIMH TEMAMH NOpedeHTANN, paspafoTaHHRIMH npodeccHo-
HANBHEIME JH3aHHEDAMH ¢ cobmOicHHEM BCEX HeoOXOAMMLIX Tpebo-

BAHHI KOMOOSHIHE H KOJOPHCTHEH.
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JlnA menonbIoBAHMA OnpeaeneHHoll TeMbl oOpPMAEHHS NPE3eHTA-
e B Microsoft PowerPoint myms0:
* CO3JATH HOBYIO HIH OTKPLITE CYIIECTRYVINIIVIO NPe3eHTAILHIO;
* peIGparTs Ha JeHTe BRAanky Iuaaiia;
= 3 rpymne Temu BEbpaTt noaxogsmyn Temy odopMmaenus.

Bufpaanyio TeMy aydine NPHEMeHHTE KO BeeM ciaajigaM npesen-
ranpd. Yrobs npumMensTs BHMODAHAYID TeMy K OTfeibHbiM caafigam
npe3deHTANHH, HX CI8IYeT BhIASAHTh, BLHIJBATE HKOHTEHCTHOS MEHID
BCKH3A TeMhl H BuOpPATE B HEM COOTBETCTBYIOIIHI BAPHAHT.

Buifipas onpeleieHHYIO TeMy, TNOAb3OBATENL B AATbHENIIEM MOMKET
HAMEHHTL IReTa, Wpidrel, sddexTnl 1 crian ¢dora.

AHANOrMYMEO TekcToROMY upoueccopy Microsoft Word, 8 Micro-
soft PowerPoint monsaopaTens moxer paspaboTarth cobCTBEHHBIE TEMBI
oopMnenns caaliios nNpesesETAINH, ONPefenns An8 Hux QoH, Habopbl
OBETOB M MpPpHQTH, W COXPAHHTh HX IS NOCASIYIOIEro HCNnoAb3o-
pauns. CoOOTBETCTBYIOIHE MHCTPYMEHTH HaXoAATcdA HA BRaaaxke Buna
B rpynie Pexumel ofpa3zmos.

Bubop usetoBOR rammisl, pasuepa v pacnonoxedwe obvekToB Ha
cnailge, a Takxe pPRO OPYTMX BONPOCOB, BO3HWKAOWMWX B NpoUecce
CO3QaAHNA NPE3BHTALMK, TECHD CBR3AHEI C 3PrOHOMWKOR.

3prodomuka (oT gp.-rpey. Eppov — paBora U vipo; — 3aKOH) —
Hayka ob adhHexTUBHOCTH 1 BE3ONACHOCTA WCNONL3DBAHWA YBNOBEKOM
YCTPOWCTE, CPEACTE, WHCTPYMEHTOB Ha OcHoBe yw&ta ocobexHocTeR no-
CTPOEHWA ¥ DYHKLUMOHWPOBEHWA YENOBEYECKOND OpraHWama.

SpProHOMUKA LUMPOKD WCNONLIYETCA NPW NpOEKTAROBaHWA WrTepdeR-
COB NONL30BATENRA, NOMOrAET CO3AaBaTh KOMMOPTHLIE yCnoswR B pabore
C COOTEBETCTEYIOWAM NPOrPaMMHBIM ofecneyednes, cnocobcrayowme
COXPEHEHMIO 3N0POBBA W CHMKEHWIO YCTANOCTH, NOBbilLeHno addex-
THBHOCTW TPyAa.

Kax npasuwno, paskHelas ensh NPEAeHTAOHH — OpPHBISYeHH:
BHHMAHNS AVAMTOPHN ¥ Hanaraemomy Mmatepuany. OueHb WACTO LIS
ATOr0 HCHOABAYIOTCH BCEBOAMOMHLIE AHMMALNOHHLIE S(dpexrThl.

Kﬂllﬂhﬂ:l'l‘ﬂplill AHMMAEUMA — KOMNBIOTERHAA WMWTAUWA OBMXEHHMR C
NOMOLWLD MIMEHEHWA DODME ofLeKToB WNW NOKA3E NocnenoBamenkHBIX
machpaxeHii C dasamn OBMKeHWA.

B KOMOBIOTEPHKIX NPE3CHTANMAX €CTh BOIMOMHOCTH AobaBieHMs
pPA3HOOODAIHAXY AHWMAIHOHHEIX 3duperTOR K pPasMenfHEREM HA CHai-
Aax rpadMuYecKHM H TEHCTOBMM obbexTam.




KOMNLIOTEPHLIE Npe3eHTaLnm

KpoMe anmmanni ofbeKTOR B NPEIeHTALHAX HacTo HCOOABIVIOT
AHHMAILHIO [PH CMeHEe CHAifoB. JT0 NMOABOMAET AKIEHTHDOBATE BHH-
MAHWE AYAWTOPHM HA [Nepexole K HIANOMEHHK CHeAVIOMEN MBICTH
HIHN HAEH.

B menom, pasymuoe (yMepenHoe) HCNONL3OBAHME AHHMAIIHOHHBIX
apdperTon ofecHeuMBAST AYWINYH HATASAHOCT:E W AHHAMWYHOCTE MO~
Ka3a ¥ B peayasrare — GOabmyio oPPEKTHBHOCTE NPe3eHTAINH.

Pepakropsi npesentanmit umenr JoctaTouHo mmpoxknit mabop
CPeCTE AnA HAcTpolikH nmoxkasa npesenTanus. [loassoBaTens mMomer
VCTAHOENThE OAHMH H3 TPEX DPEMUMOB NMOKASA NPe3eHTALHH:

1) ynpapasemsiii goxaamunkosm (noausii skpas) — A8 cayuas, Kor-
A8 AOKJABOUHE JAeMOHCTPHDVET [MpPeseHTAIlMI0 AYINTODHM;

2) ynpasnaeMulil nonrssosarenes (OKHO) — AAA caywas, KOTAA mpe-
BEHTAIIHA COZMANA JA8 CAMOCTOATEARHONO MNPOCMOTRA NOABIOBA-
TEAeM HA MOHHTOPE KOMIOLIOTEpa; B 3TOM CAVYA&e NONL3OBATETh
HMeeT BOIMOMHOCTE HAMEHATH SAJAHHYI) ABTOPOM IIATEILHOCTH
OpocMOTPa HAMRAOM M3 caaiaon;

3) apromaruyecknil (monHsl SKpAH) — LIA CAYNAS, KOTILA He Open-
VCMATPHBAETCA BMEIIATENBRCTRO BPHTENA B NPOHEce AEMOHCTPA-
UM OPEe3eHTAIIMH, HANPEMED OpH IeMOHCTDAIIHH ITPEseHTAIINH HAa
BEICTABOYHOM CTEHJAE, B TOProBOM 3AJe, HA BOK3ade M T, M.

B aagmmuenne nepevHcINM OCHOBHBIE BOSMOMKHOCTH PEeIaRTODOB
npe3enTAINH:

* BROIOVEHHE B CHANHOLI UOPe3cHTAINH TeKcros, rpadHyYeckHx mao-
Opamenuil, Biieo- M ayiHoofLEeKTOB;

* pejakTHpoBaHKe H (opMATHpOBAHHE OOLEKTOR NPE3EHTAILNH;

* Henoas3oBaHHe mabaoHos H crHaell ofopMiaernda caafigos;

* npuMeHeEHe HdierToB AaEHAMANA K O0BEKTAM DpPe3eHTALLNH;

* HACTPOHKA MOCHAEJOBATENLHOCTH M INTEJNLHOCTH oTO0pAXMKeHHN
o BEKTOR NPESEHTALNN]

* HACTPOHKA PEeXXHMOB JIPMOHCTPAIMH CJAAHAOB HA SKPAHE MOHHTODA
WM ¢ HCIOJALIOBAHHEM MYIBTHMEIHIHOMO NPOEKTOPA;

* NEMOHCTRAINA CO3JAHHOH HpeasHTAILWNM;

* OOArOTOBKA CAAHZOB NpPe3seHTANNM K NEYATH HA NPHHTepe;

* coxpasEeHHe npesedTanAH B (afinax pasanix QopMaTos gaA Boc-
NPOMIBENeHHA ¢ HCNONLIOBAHMEM PAJHBEIX NPOrPAMMHBIX NPOAYVE-
TOB;

* BEJAWYeHHEe B (hail] NpeleHTALNH CPENCTE BOCHPOMIBEASHHN Tpe-
GeHTALHH JUIA JeMOHCTDAIMKM ef HA KOMILIOTEDE, HA KOTOPOM He

YOTAHOBIEHA HH ofua cuorema ofpalorkl npesesTammii,
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CAMOE FNABHOE

KoMnuoTepHas npesestanus — aT0 SJeKTPOHHLIL MyabTHMeLHii-
HEIH JOKYMEHT, KOTOPHI €CO3QAKT W MCHOALIVIOT I8 NOJAYH HH-
dopManMA WHPOKOH AYAHTOPHH B HAMNIAIHOM B JAKOHHTHOM BHAE,

Paamuuainr caaiiioBble M NOTOKOBLIE KOMILIOTEDHBIE TDE3EHTA-
IHH. -

Crafizjopasn npesedTanmsa paspalfarsinaeTea KaAK TOCIeZ0BATENL-
HOCTH CJAAHA0E — OTAeNbHBIX SKPAHHBIX CTPAHWIL, KA#(Iaf W3 KOTO-
PEIX MOMET COZePHATH TeKCTOBRIe, TpadmHvyecKHe, BHAEO- W AYAHO-
ofLeKTH, a Takxe runepeceiak®. Hambonee pacnpocTpaHERHLIMMK
NPOTrPAMMHEBIMH CPEICTBAMH [N CO3NAHHA CAAHRIOBLIX NpeseHTALN
apaawTed Microsoft PowerPoint u OpenOffice Impress.

[lorokosse npeseHTALNE NPEJHASHAYEHE! 1A HENDPEPHBHONO BOC-
NpoH3IBeAeHEA NochefopaTensHOCTH (noToka) ofbeKTOB ¢ OpeaBapH-
TENBHO ONpENeTEHHBEIM BpeMeHeM nokaza xamaoro ua =Hux. [Ipumep
NPOrpaMMEl IS COATAHNS TAKMX npesentanmii — Windows Movie
Maker (Kuuoctyams Windows).

Cnenyver npHAPpPKHBATHECA CHSAVIOIHX STANCE CO3NAHHA MDe3eH-
TAILHHA!

1) nnanuposansne (paspaboria CTPVETYDPLI) OpeseHTAILNN;

2) coaganme m pejgakTHpoBaHHe caallnos, MOHTAM NpPeIeHTALHN;

3) peneTHUMA BRCTYNAeHHA ¢ paspaboranHol npesedrtanuedi, ycrpa-

HEHHE BBIABJIEHHBIX HEJOYETOB.

IIpouece cosmanmns npesentaimn OyAeT JHAYMMTENLHO NpOLUle OpH
HCOONLIOBAHHE paapaboranukx npodeccHOHANBHBIME IH3aliHepa-
MH TeMm (cTmneil) npesenranmii. IIpn paspaGoTke coBGCcTBEHHOIO CTH-
Jf TOPESEHTAIHH CASJVET VYWTHIBATE SAKOHOMEPHOCTH BOCOPHATHA
HEGOPMAILHE YETOBEHOM.

PasymHoe (YyMepEHHOE) HCTIONBIOBAHHE AHMMALNOHHEIX HpherTos
ofleceuHBACT AVUIUVIO HAMIAAHOCT: H AHHAMHYHOCTE MOKA3A H B
pesyabrate — O0abmy0 aPeKTHBHOCTL UPEICHTAILNMN.

Bonpocel n 3apgaHnna

1. las waxux neneill coagaorcs npeserTanun?
2. HazopuTe BHAL KOMNOBIOTEDHEIX NPE3EHTANWI I HHCTPYMEHTHI
ANA WX CO3JAAHHA.

3. Kakonsl OCHOBHLIE STanki paspaborks xoMnsioTepHofl npeaen-
rTanun? BenommmTe OcHOBHBIE aTansl paspaloTEH NporpaMMHO-
ro ofecnevyenna. Coorsecmre mx ¢ paspaBorxoll xoMneoTepHodt

NpeseHTAILHM.




KoMneioTepHbie npeseHTaumm

4. HecaeayiiTe m nonwrafitecs KAACCH(HIHPOBATE AHMMAIIHOHHLIE
apperTH, KOTOPLIE MOMHO HCOONL30BATH B HMMEOUIEMCH B Ba-
eM pPACHODSMEHHH pefaKTOpe npeseHETANWA. Beerga sm  me-
NoNbLI0BAHHE AHUMANHOHHLWX obdextor cnocoberaver Goabimedr
aheRTHBHOCTH OpeseHTALNNT

5. llogroToBbTe NpeseHTAIMI0 00 YYEHOM, BHECIIEM HKJIAJ B DASBH- E
THEe HOMOBIOTEPHWX Hayk. [IpesenTanmus J0MKHA CONEDPHATE He
Gonee nATH HanGomee BHOEUATHAKIMX (AKTOR HI MHIHH FTOrO
uenosera. IlonurraiiTecs cosfaTs NPeIEHTALMIO ¢ NOMONILIO Bef-
cepeuca Prezi.com (marepmanm JANs ero CaMoCTOATEILHOTO oC-
BOEHHA MOMHO HAlTH HA caiite oprezi.ru/o-prezi.html), Byaste
roTOBRl BEICTYTIHTE C Npesentaiuell nepej cCBOHME OJHOKJIACCHN-
KAMM.

6. C nomompel pegakTopa mNpeseHTANNI cosaaliTe IAeRTPOHHOE E
yuefHoe nocofie mo MATeMaTHKE AN YYeHHKOB HePBOro Kiac-
ca. IlpesenTanus AOJKHA CONE[IRATE HEe MeHee NeRATH Ciaail-
aos. Ha wampaom chaiize nonuo OuiTh HMaohpameHo HekoTopoe
KONHYECTBO OAMHAKOBRIX NpeaMeros ® wadps or 1 mo 9. Ilpu
IME@JT9He MBIILI0 M0 YHCAY, COOTBETCTBYIOIEMY KOJAHYECTBY Ha0-
OpaséHHBIX UpPeIMETOR, JO/IKHA 3a3ByYaTh KOPOTKAA [MOOLI-
PHTENbHAS MEJOJHA, & BCE NPOYHEe YHCAA [OMKHEL HCYeIHYTH.
B cayuae ommbounoro oTeera BMODAHHOE YHCAO AOMKHO HCYEd-
HyTh. Bor soamomunit sujy caaiina:

1234567889

7. ChaiiioByl0 NpPeseNTALMIO, COAAAHMHYID B pegaKTOpe npe3eHTa-
nmit, MOMHO COXPAHWTH B HeckoAsKuX (opMarax. Hccaeayiite
BOIMOKHOCTH COXPaHEHHMA npeseHTalnM B (opmarax PDF-poxy-
MenTa H BHjAeodmiabma. Kaxolt dopmar nmoasoaser npespaTHTh
CHAHIOBYIO MPE3EHTAIMID B NOTOKOBYHO?

8. C nomomsio pepaxrtopa npesemrammii Ilers pemma cosmars
CHAl-II0Y CcO SBYKOBHIM CONpOBOMCIeHHeM. B caain-moy oo-
CchlejoBaTensHO BocOpouasoauTea 10 caafioB ¢ HenosTopAwmIH-
miucs uaobpamennsamu, paamepom 1024 x 512 rowex, sakoan-
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POBAHHBIX € HCOOJB30BAHHEM NEeTOBON NAXHTPH, coxepsanteit
65 563 neera. Hamgsiit cnafin npomrpeiBaerca 4 cexyeasi. Ile-
pPeRNIOYeHHe CIANA0R BeNONHSercs MrHoRedHo. Ha nporase-
HHH BCEro cHafif-moy NUpOHTpLBaeTca MOHOAYAHOpai, KomaH-
poBaHHBIA ¢ uacToToilt muckpermsammm 32 000 M'm npr rayGume
asyka 16 G6ur. Masecruo, uro emarue wsobpamennilt m aByra He
NpoOH3BOAHAOCH, a Bes caymebnas waopmanus of oprasusanum
caadig-woy saumsmaer 10 Kbasr, Cwmoscer am [lers coxpannTts
ceoé chaali-woy Ha Quemke émxocrese 2 bafira, ecomm wamect-
HO, HTO OHA yite sanogsena Ha 90% 7 Veamwure pasmep chaiif-
moy B kRaobafTax.

. Kro taxoii Pobepr [ackMHC B KAKOB €0 BEJAN B COJAHHE

OpOrpaMME! LIS NOATOTOBKH NPeIeHTANHOHHLEIX MATEDHANOE C©
HCNOALIOBAHNEM HKOMOLETepa?

JononHWTENEHBIE MAETEPWANL K rMase CMOTPWTE B ABTOPCKOR mMacTep-
CKDA.
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