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BeepeHue

YBasxaeMsble CTapILIEKJIACCHUKM!

Bel y:xe sHaere, 4To MH(pOpDMATHKA — HAYYHAS AUCHOUILIHHA O
3aKOHOMEDHOCTAX IIPOTeKAHWA MHMOPMAIMOHHBIX IPOIECCOB B pas-
JIMYHBIX Cpejlax, a TakiKe O METOAAaX M CPEeACTBAX MX aBTOMATH3AIIMHU.
Metoas! u cpeacrBa MHOOPDMATHKE ¢ Ka)KJIBIM AHEM Bcé GoJbIne mpo-
HHUKAIOT BO Bce cephbl XU3HHW U ob6aacTy 3HaHUA. V3yueHue MHODOP-
MaTHKH B IIKOJIe Ba)XHO HEe TOJbLKO AJA TeX U3 Bac, KTO IJIAaHUDPYeT
CTATh CIENMaJUCTOM, pas3pabaThIBAIOIIMM HOBBIE WH(OOPMAIMOHHBIE
TEeXHOJOrHWM, He MeHee BajXHO OHO M JJIS TeX, KTO IJIAHHUPYEeT CTATh
B Oyaymem GU3MKOM WM MeIMKOM, MCTOPUMKOM WX (DHIOJIOroM, py-
KOBOJUTENEeM IIPeANPHATHA HIU HOJHTHKOM, IIpeACTABHATeeM J0b0ii
Ipyroi#i ofJsiacTd 3HAHUHN MiIM npodeccHwu.

B crapmeii mikone nedopmarura (kak u J0b0it Apyroi nmpeamer)
MOXKeT M3ydaThCd Ha JBYX YpPoBHAX: 0aszoBomM M yraybnésHom. Pe-
3yJAbTAThl M3y4YeHUS IpeamMeTa Ha 0A30BOM YDOBHE OPHEHTHDPOBAHBI B
TIepByIO0 odepeab Ha 00y (QYHKIMOHANBHYIO I'DAMOTHOCTB, IIOJIyYe-
HUe KOMIIETEHTHOCTEH ANsl MOBCEJHEBHOM JKU3HW W OOIIEero pasBUTHA.
OHHM BKJIIOYAKOT B cebs:

®* NMOHMMAaHHEe IpeaMeTa, KJIYEeBLIX BOIIPOCOB M OCHOBHBIX COCTaB-
JAKIIUX 2JIeMEHTOB M3ydyaeMoil mpeaMeTHOH obiacTu;

¢ YyMeHHe pellaTh OCHOBHBIE INPAKTHYECKHE 3aJauM, XapaKTepHbIe
[ MCHOJIb30BAHUA METOJOB M HMHCTPYMEHTApHs HAaHHOM IIpes-
MeTHO# obuacTu;

® OCO3HAHME PaMOK HM3ydYaeMO# NpeJMeTHOIl 00J1acTH, OrpaHHYeHHO-

CTH METO[O0B M HHCTPYMEHTOB, THIOHYHLIX CBA3€H C HEKOTOPBIMH

IPyruMu o0IacTAMM 3HAHUA.

Ham yuyeOHMK npegHasHauyeH AJA M3YYeHHs IpeaMeTra Ha 06azo-
BOM ypoBHe. Ero marepmas CTpyKTYpPHPOBAH IO YK€ M3BECTHHEIM BaM
TeMaTHuyeckUM Onoram: «MaremaruyecKrue OCHOBHI HMH(MDODMATHKH»,
«AnTrOopUTMEI U 3JIEMEHTHl IPOrpaMMHpPOBaHHUA», <«Hcnoan3oBanue
OpOrpaMMHEBEIX cucTeM M cepBHcoB». ComeprkaHue yueDHUMKA HAIpaB-
JIEHO Ha JajbHeilnee pasBuThe HHGOPMAIMOHHBIX KOMIETEHIWIT M
NHGOPMAIMOHHON KYJIbTYPhl BEINYCKHHKA.

Bee yuenuwkwu, usyvamomume mHMOPMATHKY Ha 0a30BOM YpOBHe,
JOJI’KHBI OBJIAJETh KJIOUEBBIMHM NOHATHAMH H 3aKOHOMEPHOCTAMH, HA

KOTOPBEIX CTPOMTCA IpeAMeTHAs 00JacTh WHMPOPMATHKH,




Te m3 Bac, KTO NPOABUT OCOOBIA HHTEPEC K MIYUEHHIO HH-
dopmMaTUKH, He TONBKO HAYYATCH BBINOJHATH 3agaHus 6as0BOro
YPOBHS CJIOMKHOCTH, HO M CMOI'YT HAYUYUTHCH BBINOJIHATH MHOTHE
8a/laHUA NOBBIIIEHHOIO YPOBHS CJIOMKHOCTM M OTHAEJbHBIE 3aJaHud
BBICOKOI'0 YPOBHS CJIOMKHOCTH (IIOMeuYeHbl 3HAKOM «*»), B TOM dYHC-
Jle BXOJAINVe B KOHTDPOJBHO-H3MEPHUTEJIbHEIE MATEDPHAJNBI eJUHOIO
rocygapctBeHHoro sksameHa (EI'D) nmo urdpopmaruke.

B pabote ¢ yueOHMKOM BaM IIOMOIYT HABHUTallHOHHBIE 3HAUKH:

— BayKHOE YTBEP)KAEHWE MJIH OIIpejesleHre;

— HMHTepecHaa HMHGOpPMAINA;

— [OpUMep pelleHus 3ajauu;

— cchLIKa Ha pecypc B HuTtepHere;

— OOTMOJHHUTEJBbHBI MAaTeDPHaJ, COAepIKAallUiCcH B aBTOPCKOM

macrepckoit JI. JI. Bocosoii (http://metodist.Lbz.ru);

— BOIIPOCBI B TeKCTe napar'pa(ba, BOIIPDOCBI ¥ 3ajJaHuA MOJIA
CaMOKOHTPOJIA;

— 3ajaHWsd JJid NOATOTOBKM K MTOTOBOM aTTeCTAI[NHU;
— [IOMAIIHWH NPOEeKT HJIH HCCJIeJOBAHUE;

— 3aJaHUA OJS BBIIOJHEHHS Ha KOMIIBIOTEDE;

— rpynnoBas pabora;

— MeXIIpeagMeTHbIe CBA3H.

Henaem ycnexos B uayueHun uabopmaTuru!




Huadopmanus (or sgar. informatio — ocBefoMIIeHHe, pa3bACHEHHE,
N3J0eHue) — OAHO M3 (MYyHAAMEHTAJbHBIX NOHATHNH COBPeMeHHOM
HayKH, He O0BJACHAEMBIX uepes Apyrue moHsTusa. Hapany ¢ TakuMH
NOHATHAMH, KAK «BEIeCTBO» U «3HEPrusa», MOHATHE <«HH(MODPMAIUA»
oIpefiesifeT OCHOBY COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. Crporoe m
OJIHO3BHAYHOE OINpeJe/IeHHue 3TOMY TEPMHUHY AaTh HEBO3MOMKHO.

MGCXHO BbIOENUTbL HEKoTopble 0cobeHHoCcTU uHdpopmauuM, NoaYEpkuBa-
owye eé NpuHUMNUanbHoe OTnYMe OT BEeLecTBa W IHepruu:
Mo OTHOLWIEHWIO K WHpOpMaUuMK HENPUMEHUM 3aKOH COoXpaHeHus (UH-
dopmMaums MOXET BHEe3anHo, «HUOTKYAa» BO3HWUKHYTb B BOOOpaxeHUU
YyenoBeka, 4YefoBek MOXeT eé 3abbiTh, yTpaTuB HaBcerga W HeBo3-
BpaTHO);
MHbOpPMaUNsa He pacxonyeTcs npu ee€ WUCMoNb30oBaHWuu;
uHpopmaums Moxet BbiTb nepenaHa OT OOHOrO 4YesoBeka K ApYromy,
npyv aTOM €€ KONWYEeCTBO Y MNEepBOro 4Y4enoBeka He YMEHbLUWTCS;
LEHHOCTb CYMMbl MHMOPMAaLUKU MOXET NPEeBOCX0AUTb CYMMY LUEHHO-
CTell e€é 4vacTten.

CornacHo opHOK u3 GQuiIocopcKUX KOHIeNnuil (e€é HasbpIBaIOT
aTpubyTuBHOM), HH(GOPMaNUA ABJIAETCS CBOMCTBOM (aTpubyToM) BCero
cymiero: wHMOpPMAIIMS BO3HHKJA BMecTe cO BecelleHHON U NpoABJIAeTCA
B HM3MEHEHHAX, K KOTODPHIM IIDUBOJHT BO3JEeHCTBHE OJHHUX OOHEKTOB
Ha JApyTHe.

CornacHo Tak HasblBaeMoil (hyHKIUOHANBHON (HI0COGCKON KOH-
mennuy, HHpoOpMamHA cBA3aHA ¢ ()YHKIUOHHDOBAHHEM CJIOMHEIX ca-
MOOPTaHM3YIOMIMUXCA CHUCTEM, K KOTOPHBIM OTHOCATCH >KHMBBIE OPraHUS3-



Maea 1. Uhdbopmauun

mbl. MHave rosops, uHGOpPMALHUSA SBISETCH ATPHOYTOM, IPHCYIIHM
TOJIBKO JKHUBOM TIpPHUpOJe.

C TOYKHM 3pEeHHA AHTPOLOLEHTPUUECKOH (PHIOCO(CKON KOHLENIUH
uH(pOPMaNUA CYIIECTBYET JIMINL B YEeJOBEYECKOM CO3HAHHMM M HMHGOP-
MalMOHHAS [IeATEeJbHOCTh IIPHUCYINA TOJIBKO YEJIOBEKY.

MopoymaiTe, kak COOTHOCATCA Mexay coboi TpU npuBeaEHHbie Bbille
dunocodpckme koHuenuumm. K kakoil ua Hux Gnvxe NMoHUMaAHWE Tepmu-
Ha «UHPOPMaUUs» C TOYKM 3PEHUR O00bIAEHHBLIX XUTEMACKUX NpencTas-
neHnin?

3axkoH Poccuiickoit ®ezepanuu «006 uHbDOpMamuu, WHPOPMAIUA-
OHHBIX TEXHOJIOTHAX W O 3amuTe HHOOPMAIUH» ONpefenseT UHDOD-
Maluio Kak «CBelleHus (coobLieHMs, JaHHbIE) HE3ABUCHMO OT (POPMBI
HX IIPEeACTABICHUA»,

B Kypce mHMDOPMATHKN OCHOBHOI IIKOJBI MBI I'OBOPHJIM, YTO MH-
dopManua A8 YENOBEKA — ITO COAEPIKAHME CHUIHAJOB (cOobIIeHusA),
BOCIIPUHMMAEMBIX YeJOBEKOM HEMOCPEACTBEHHO HJIM C MOMOILIBLIO cle-
IUAJBHBIX YCTPOHCTEB, PACIHIMPAIOIIEe ero 3HAHUA 00 OKpYIKaromeM
MUpe M IDPOTEeKAaKINUX B HEM IpoIeccax.

Undopmanusa obiragaer TAKMMH XapaKTEePHCTHKaMH, KaK 00BeK-
THBHOCTB, [JOCTOBEPHOCTH, IIOJHOTA, AKTYaJibHOCTh, MOHATHOCTb, De-
JIEBAHTHOCThL U JP.

HUabopmanus o6beKTHBHA, €CJM OHA He 34BHCHT OT CBOMCTB
ucrounvka uH(popmanuu. O6GBeKTUBHYI0 MH(DOPMALKHIO MOMKHO IIOJY-
YUTH ¢ NOMOILI0 M3MEPHUTeNbHEIX npuboposB. OTpa)kascs B CO3HAHUHU
KOHKPETHOI'0 4eJIOBeKa, MH(popManuA nepectaér ObITh 00BEKTHBHOIM,
CTAHOBUTCH CYOBLEKTHBHOH, T. K. npeobpazoBuiBaercs (B Goibimeil miu
MeHbIIEH CTeneHu) B 3aBUCHMOCTH OT ONLITA, 3HAHWH, NPUCTpPACTHMH
KOHKpeTHOro uengoBexa (cydomexTa).

BoamoxHa nu cuTyaums, korga uHdbopmauua abconioTHO He 3aBucut
OT CBOWCTB MCTO4HMKA WHDOPMaLUK?

Wadopmanus mocTopepHa, €C/IHM OHA OTPANKAET DPEaJbHOE II0JIO-
JKeHHe JieJl, B YACTHOCTH He BCTYNAET B HNPOTHUBOPEYHE C YIKE HMElo-
meiica umHGpOpManuel, npusHaBaeMoil B KadecTBe nocroBepHou. IIpm
9TOM HE€ MCKJIOYAEeTCsd, UTO C HOABJCHHEM HOBOH HMH(pOpPMaIlMH Ta HJIH
uHaag WHOOPMAIHMSA MOIKET IepPecTaTh OBIThH AOCTOBEPHOM.

HuadopManus moxsa, ecau e€ JOCTATOYHO IS NMOHUMAHUS CHUTY-
anu¥ U OPHHATUS peuleHusi. Henosnas wHDOPMALUA MOMKET IpPHBE-
CTH K ommubouyHoMy BeiBoay mim pernenuio. Undopmanus maberrouna,
€eCJIM I DEeIleHHs AOCTATOYHO TOJLKO YacTH AAHHOW WHQOpMAaIuu.




UndopmMmalMOHHbBIE MPaMOTHOCTbL U KYJibTypa

Hudopmanus akryansHa (CBoeBpeMeHHAa), eCJIM OHa BajKHa, CYy-
IIeCTBeHHA MMEHHO B JAHHBIA MOMEHT BpeMeHH.

Uudopmanus mOHATHA, €CJAM OHA BhIpaMeHa Ha fA3BbIKe, ACCTYII-
HOM JJIS TOJydaTess.

Uudopmanus pesieBaHTHA, €CJIM OHA COOTBETCTBYeT Hy»aaMm (3a-
npocaMm) norpeburens.

BaxHO noHMMAaTh, YTO TEeMHM WJH HHBIMH CBoicTBAMH HMHOOD-
Manus o6JajaerT TOJBKO B HEKOTODPHIH IIPOMEXYTOK BpeMeHH, T. e.
cBoiicTBa MHGMOPMAIIMM MMEIT OTHOCHTEJIBHBIN IO BpeMEHHM XapakTep.

MNpuBeauTe U3BECTHbIE BaM M3 UCTOPUKM NpuUMepsl, koraa uHdopmaums, @
CYUTaBLIaACA [A0CTOBEPHON, CTaHOBWNAach HENOCTOBEPHOW B CBA3KM C
nosiBNeHeM HOBOW uHQOpMauuun.

B 3aBHCHMOCTH OT BhIOUpPAEMOTI'0 OCHOBAHHA KJaCCHMUKATHHA
MOJKHO BBIJeJATHL pasHble BuAL uHopmanuu. Hexoroprle u3 BO3-
MOKHBIX BApDMAHTOB Kjaccuukamuii mpejcraBieHbl Ha pucyHke 1.1.

| Buasl nHbopMaLmi I

]
| I 1

[ Mo cnoco6y socnpusua | [No bopme npencrasnenus | | MowHasnavewmo |
—{  Busyanewan | —  Texcrosan | |— Nnunas |
— 3sykoBasn | b rpadmieckan | - Maccosas [
—  Taxtunswas | — Yucnosan | +—{ Cneunancran |
| Otowsenwhas | —f 3sykosas | Cexpetvan |
—{ Bkycosas | L—l BuneouHdopmaLma |

Puc. 1.1. Buasr usdopmannu

1.2. UlhdbopmaumoHHas Kynbrypa
n nHpopmaumuoHHas rpPamMoTHOCTb

B marepuanax IOHECKO (or anrn. UNESCO — United Nations
Educational, Scientific and Cultural Organization — CHemUaIu3upo-
BaHHOoe yupexkaenue Opranmsanun OO0venunénnbix Hammit mo Bompo-
caM 0O6pa30BaAHUSA, HAYKM ¥ KYJIbTYDPhl) OTMEUYAETCA BCEOOHEeMITIONIHH
XapaxkTep HOHATHA mHGOpManuu: mWHPOpMaALUA — <¢«yHUBepcajbHasd




(opmMaLua

cybcraHIuA, NIPOHU3BIBAONIAA BCe c(ephl UYeI0BEYECKOH AesTelb-
HOCTH, CJy’Kaimas NPOBOJAHUKOM BHAHWN U MbICIEH, UHCTPYMEHTOM
obIeHNusI, B3aUMONMOHMMAHUA ¥ COTPYAHUYECTBA»,

BaxnHasa u Bcé Bospacramomas poJib WHGOPMAIMHM B COBDEMEHHOM
Mupe TpebyeT OT dYelOBeKa HANH4YMs WHOOPMAUMOHHOH KYJILTYPHI,
BKJIOYAKOIIEeil B cebA:

IIOHMMaHue 3aKOHOMEPHOCTeH NpOoTeKaHus WH()OPMAUMOHHBLIX TIPO-

11eCCOB;

YMeHHEe OIleHMBaTh OOBEKTUBHOCTb, [JOCTOBEPHOCTH, IIOJHOTY,

aKTYaJbHOCTh, IIOJIE3HOCTh MOCTYIAIOIeH HHMOPMAaIIHAN;

YMeHHe NpeACTaBJATh MHOOpPMAINIO B PasHBIX (GopMax;

ymeHue oOpabaTeiBaTh HHMOPMALNIO C IIOMOINBIO TOAXOASIIHX

HH(POPMAaNHOHHBIX TEeXHOJOIHA;

yMeHHEe IPUMeHATh MOJYYeHHYI HHGMODMAUUIO [OJIA UTPUHATHSA

peleHuii;

co0aofleHue OTUYECKHX HOPM W IPaBMJ NPUA MCIHOJL30BAHUM

nH(bpOpMAaIIHT.

e L

UudopmaumnoHHan KynbTypa — rOTOBHOCTb YENOBEeKa K XWU3HW U ae-
ATEIbHOCTU B COBPEMEHHOM BbICOKOTEXHOMOMMYHOM UHGDOPMALNOHHOM
obuwecTee, ymeHue 3PpPEeKTUBHO UCMNONL30BaTE BO3MOXHOCTU 3TOrO
obuwecTea ¥ 3alMLLATLCS OT ero HeraTMBHbLIX BO3OEHCTBUIA.

BaxxmedmumMu KoMmoHeHTaMu HHGOPMALMOHHON KYJILTYDhI SBJIS-
IoTCA UHPOPMAITMOHHOE MHPOBO33peHMe W MHMODPMAIMOHHAS IPaMOT-
HOCTB.

ITox mHGOPMALMOHHOI IpaMOTHOCTBLIO MOHMMAeTCA HAJMYHUe 3HA-
HUH B yMeHHui, TpebyeMbIX IJId:

NpaBUIbLHOMN HﬂeHTHQJHRaIJ.HH. uH(popmanuu, HeoOXoXMMOHN andA

BBIIIOJIHEHUA OIPEeJIEHHOIO 3aJaHUs WJIH pelleHuA IpobiieMbl;

BeIpaboTKH crpareruu apHEKTUBHOrO moucka WHbOpMAIUHT;

OpraHuM3aluHd U peopraHu3alnuu MHGOPMALNAHN;

WHTEPIPEeTalluy ¥ aHaJIu3a HaWJeHHOIl M M3BJeYeHHOU MH(pOpMA-

ouu (HampuMmep, nocje ckauusBanusa us WaTepHera);

OILleHKU O0BbeKTUBHOCTH, AOCTOBEPHOCTH, MOJHOTHI, AKTYAJbLHOCTH,

IOJIE3HOCTH IMOJIYYeHHON uHpopManueil;

COOIIONEHUSA 3TUYECKMX HOPM M IMPAaBWJI NOJb30BAHHA HOJIYIeHHON

uHpopmalme;

mepefavyd ¥ NpPeACTaBJIeHUH Pe3ybTATOB aHANN3a W HHTEpIIpera-

UM mHpOPMAIIHKM APYTHM JHILAM;




UHdopmMmauMOHHbI®e TPaMOTHOCTE

* [ocJeAVIONIero NnpuMeHeHUsaA HH@opMma-
MU AJA OCYIIeCTBJIEHUS] ONpefeIEHHBIX
meHCTBUI W JOCTHIMKEHUS ONpPeResIEHHBIX
pesyJILTaTOB.

Takasi TPAKTOBKA MH(POPMAIIMOHHOM rpa-
MoTHOCTH Oblna npepgiacikesa B 2006 roxy
MeskAyHapOAHOM Aacconuamuei IIKOJbHBIX
oubnauorer (IASL).

Ha pucyske 1.2 uszobpakeHa MexxayHa-
ponHas smbiema WHGOPMAaIHOHHOH IpamoT-
HOCTH.

Puc. 1.2. MexayHapoa-
Has smbieMa wuH(pOpPMA-
IHOHHON I'DAMOTHOCTH

WHpOPMaLMOHKas rPaMOTHOCTE — CMOCOGHOCTL 4YenoBeka WAeHTUDM-
uMpoBaTtb noTpebHOCTb B MHMOPMaUMK, ymeHne eé apEPeKTUBHO uckarb,
OUEeHUBaTb U MCNONL30BATb.

1.3. ransl paboTbl ¢ uudpopmauner

PabBory uesioBeka ¢ uH(opmanueil MOMKHO pPasfeJUTh Ha HECKOJb-

KO 3TAlOoB:

1) crapToBBIiT aTaMN;

2) sran moucka HHOOpMAaIUH;

3) aTan OCMBICJIEHUA NOJYy4YeHHOW MHDOpPMALMH;
4) sran pedJiexkcuu.

Ha craproBoM srame Heo0xoxumo chHOpPMYJIUPOBATH Leb PabOThHI
¢ uadopmanuei (Jlnxs yero mMHe Hy)kHa MH(popManuaA?); mMOCTapaTHCA
BCIIOMHMTSH BCI0 MHGMOPMAIIHIO IO WHTEPECYIOIeMy BONPOCY, KOTOPOM
BBl yie obiajaere; OCO3HATH M 4YETKO c(HOPMYyIHpOBATE MH(pOpMAIU-
OHHYI HIOTPeGHOCTD.

Dran mowcka uHpoOpManuM BKJIOYaeT B cebdA, NpeMjge BCero,
IIOMCK MCTOYHWKOB MH(MOpPMAIMN W WX MOPOBEPKY HA AKTYaJbHOCTE,
IOCTOBEPHOCTH, MMOJE3HOCTH U T. . Pasiuuaror:

° MeguiHBIE MCTOYHHKHM HH(popManuu (MHTEPHET-H3JaHHs, raseTsl,

FypHaJbl, TeJeBUJeHUEe, DAJHO);

* crenualU3UpPOBAHHBIE MCTOYHMKM WHpOpManuu (HaydHble TDYAHI,

AHAJUTUYECKHE CTATHH, CaiiThl ONpEAENEHHBIX KOMNAaHWR M Jp.);

* )KHBble HMCTOYHMKH HHOGOpMaANuH (JOAUA, KOMIETEHTHBIE B TOM

WM WHOM BOIIpOCE).

HenareapbHO MMeTh HECKOJbKO HANEKHBIX MCTOYHHMKOB MHGpOpPMAa-
MU 110 MHTepecywleMy Bac Bompocy. Eciau BCe OHM IPeOCTaBIAIOT
CXOKMe CBeIeHHUs, TO BEPOATHOCTH TOr0, YTO HalJeHHadA MHQOpPMAIUI
IOCTOBEpHA, CYIEeCTBeHHO IIOBBIIIAETCH.




Maea 1. Uudpopmauyun

Q MHorue rogpl 4Yenoseky Ans nonyyeHuss obpasosBaHus ObiNO [OCTATOY-
HO 3ay4vTb U yMETb BOCMPOWU3BECTU HEKOTOPYID (UKCUPOBaHHYID CyM-
My 3HaHWiA. B Hawe BpemsA NOTokW MHOpmaumm nasmHoobpasHoO BO3-
pactaiot. [ina ycnewHoid npopeccuoHanbHoW AeATensHoCTH Tpebyertcs
NOCTOAHHOE OGHOBAEHWE 3HAHUM W NPOAOSXEeHWe oOpas3oBaHWA B Te-
YyeHue Bcel xu3nu. CerogHa Ha nepsblid NnaH BbiasuraeTcs Tpebosa-
HWE TBOPYECKOro OCBOEHWs WHdOpMauwu, Npeanonarawllee eé OCMbIC-
NeHune, OuUeHKY W COo3faHwe Ha 9TOW OCHOBE HOBOI MHpOopMauuu.

Ha srame ocMbIC/IeHMS NPOUCXOAUT B NEPBYIO OYepelb BOCIPH-
Arue uHOopmanuu. Crenyiomuil ar — wu3BJIeUYeHHE CMBICJIA: BOC-
NPUHEATAA MHGOPMaNUA YHOOPAAOYMBAETCH, OCYLIECTBIASETCH AaHAaIHu3,
cpaBHeHUe ¥ 0000IIeHHe MONTyuYeHHOU uHPOPMAIMHU, €6 COOTHEeCeHHe
¢ COOCTBEHHBIM ONBITOM 4esnoBeka. Ha 2Toit ocHOBe (DOPMYIHpPYIOTCH
THUIIOTEe3Bl, BBICKA3BLIBAIOTCA IIPENIOJNOMKeHHUsA, AenarTceda obobimeHua u
BBIBO/ABI. B oTBer Ha nosy4eHHYH MHDOPMAIMIO YV YeJOBEKA BO3HU-
KaloT COOCTBEHHBIE MBICTH. OTOT IIAr MOXKHO OXapaKTepM30BATEH KaK
co3zaHue COOCTBEHHOrO CMBICJA.

0 Ha atane ocmeicneHus uHpopmaummn GONbLIYIO PONb WUrPaeT yMeHue
NPaBuibHO CTaBUTb BONPOCL., MOXHO BLIOENUTE LWECTb rPYNM BOMNPO-
COB, NOCTaHOBKa KOTOPbIX No3sonsetr adp@ekTUBHO W3BNEeKaTb Heobxo-
AUMYIO MHDOPpMaUMIO.

1. MNpocTbile BONPOCHI, OTBEYas Ha KOTOPbIE MOXHO MONY4WUTb KaKUe-TO
KOHKpETHbie CBedeHWsl, BCMOMHWTL ¥ BOCMPOW3BECTU Hekyld WHGopma-
umio. (Korga npousowno ...7 Yro npovsowsno ...? Kro cosepwmn ...?)

2. YTouHsIOWME BONPOCHI, CyXawme Aisi ycTaHoBneHus o6paTHOM CBAau
C WUCTOYHUKOM uHbOpMauuu. MHoroa wvx 3a0aioT An8 NOAYYeHWUs WH-
dbopmaumy, OTCYTCTBYIOLWEN, HO NOAPA3YyMEBAIOLWERCH B COOBLUEHUM.
(BepHo nu A nowan, yto ...?)

3. WHTepnpeTauvoHHbie, N BbIACHAIOWME NPUYUHBI, BOMPOCH!, HAYMHAIO-
LUMecn, Kak npasuno, CO CnoBa «no4yemy».

4. Teop4yeckue BONPOChl, B GOPMYNMPOBKE KOTOPbIX MPUCYTCTBYIOT ane-
MEHTbI YCNOBHOCTK, NpeanonoXeHusa, nporHosa. (4rto 6yager, ecnm ...7
MoxHo nu caenarb Tak, 4To6bl ...?)

5. OueHo4HblIE BOMNPOCHI, MOMOralOLMe ONPeAenUTb 3HAYUMOCTb WH-
dopmauun, AaTb NPEAenbHO TOYHYKD OLEHKY CBA3aHHBIM C Ballei
npobnemoit npeameram, cobbiTuaM, daktam. (Y10 npusnekatenbHoro
B ...?7 lMoyemy ecTb COMHeHUA B8 ...?)

6. MpakTuyeckne BONPOCHI, YCTAHABAMBAIOLUME B3aUMOCBA3L MEXAy Te-
opuein U NpPaKTUKOW, BO3MOXHOCTb MPAKTMYECKOro WCMNONb30BaHUS
wHdopmaumn. (fae moxer npurogutbes ...7 Kak ucnonb3osarts ...7)
Yacto mcnonbsyercs «pomaiwuka Bnyma» — rpadudeckoe usobpaxe-

HWE CUCTEMbl PACCMOTPEHHbIX BOMPOCOB, HAa3BaHHOE TaK B YeCTb ame-

pUKaHCKOro negarora u ncuxonora bBenpxamuHa Bnyma (puc. 1.3).




UMudopmaumoOHHbIE TPaMOTHOCTb U KynbTypa

YTouHmOWmMe
BCNpOCHI

MpakTuyeckue
BOMNpPOChH!

Bonpochki-
nHTEpNpeTaumum

OueHo4HbIE
BONPOCHI

Teopyeckue
BONPOCH!

Puc. 1.3. Pomamxka Bayma

Ha stanme peduieKCHM BaXHO OIEHUTHL 3(P(EeKTHUBHOCTHL IpoOAe-
JNaHHOMW paboThl, NOHATH BO3MOKHOCTH MCIIOJIb30BAHHUSA IIOJNYyYEHHOH
uHOpPMAIMY TIPH DEeIIeHHMH APYTHX 3a4ad, OCO3HATh BIMAHHE 3TOH
uHGOPMAIMKA HA CBOM JIMUHEIE B3TJIAALI U IOBEJEHHE.

1.4. HekoTopbie npMémbl padboTsbi
C TeKCTOBOM uHpopmaumnen

OcHOBHasi 4acTh HAKOIUIEHHON YejioBedYecTBOM HHGpOpManuu 3a-
¢uxcupoBaHa B TeKCTOBO# ¢dopme: Ymenue addexrnsHO paboTaTe C
TEKCTOBOH HMH(OpManmeili — BajyKHOE YCJIOBHE YCIEIIHON yuéOnl u
npodeccroHANbHON JeATeJbHOCTH B COBPEMEHHOM MUpe.

IIpx uTeHMM TEKCTOB MX MOXKHO pasMedyaTh 3HAKaMu, HalpuMmep
TaKUMHA:

+ — sHakoMas WH(pOpPMAIMA;

! — nHoBas uHbOpPMALIMA;

? — wunH(popManus, BBEIZBIBAKOINAA COMHEHHE U BOIPOCHI.

QueHp Ba)XHO YMETh BBIJEJATH B TEKCTe IJIABHOE, KOHIEHTpU-
Py BHUMAaHWE HA ONOPHBIX (KJHOUEBLIX) ciaoBax u (pasax, HeCyIIHX
OCHOBHYIO CMBICJIOBYIO HArpysky.

Kaxk npaBuio, TeKCTHl M30LITOYHBI — B HUX HCIOJB3yeTCS Iopasjio
fosblne cJOB, Yyem Tpebyercs aAns nepepauun undbopmanumu. C ogHOMH
CTODPOHBI, «JUIIHHE» CJ0BA HYKHBbI, T. K. IO3BOJAIOT Jy4Ylle MOHATH
cMbIca Texkcra. C apyroii cTOpoHbI, IIOHAIB TEKCT, MOXXHO BBIIMOJHHUTH
ero CMBICJIOBOE CBEDPTHIBAHME, M30ABMBIIMCH OT JIMIOIHHX CJIOB. Bot

HEKOoTopble (POpMBI NpPEJNCTABJIEHUA CBEPHYTON MHMpOpMaIUM:




aHHOTAIMA — KpPATKAA XapakKTepUCTMKa KHUI'M, CTATBH WJIU

PYKOIIMCH, UX COZAEpP)KaHWfA, HASHAUEHHS, IeHHOCTH H T. A.;

KOHCIEKT — KpaTKOe HM3JIOYKEHMe HMJIM KPATKas 3allucCh COomepxKa-

HUA YCABIIIAHHOTO HJIM IIPOYUTAHHOIO, OOBIYHO CBOMMM CJIOBAMWY;

pe3loMeé — KpaTKHH BBIBOJ M3 CKas3aHHOTO, HAIIMCAHHOIO;

pedepar — KpaTKOe TOYHOE H3JIOKEHHE COAEDIKaHUA AOKYMEHTA,

BKJIIOYAIOIlee OCHOBHEIE (DAKTHYECKHE CBEJEHHS M BHIBOJABI, 0e3

JONOJHHUTENbHOM MHTEpPIPeTAIMM HJIM KPHTHYECKHX 3aMedaHui

aBTopa pedepara;

Te3UChI — KPaTKo c(OopMyJIHMpPOBAHHBIE OCHOBHBIE IIOJIOYKEHHS

OOKJIaAa, JeKIWH, COODINeHHs W T. II.

IIIupoko wucnoabadyioTcs u rpaduyeckue (HOPMBI CBEPTHIBAHUAA
uabopmanuu. PaccMOTpHM HEKOTOpble U3 HUX.

Knacrep (or asra. cluster — rposgb, CKOILIeHHMe) — rpaduue-
CKas cxeMa, UCIIoJb3yeMas AJs NPEeACTABIEHUA B CTPYKTYPHPOBAHHOM
BUJle KJIIOYEBBIX CJIOB M CJIOBOCOYETAHWI, OTHOCAIMXCHA K paccMaTpH-
BaeMoMy Bompocy. IIpm mocTpoeHHM KJjacTepa B IEHTPAJBHOM OBaJie
pacmojiaraloT KJO4YeBoe IMOHATHE. B OBajslaX BTOPOIrO YPOBHA — IIOHS-
THHA, PACKDPBIBAIOIIME CMBICJ KJIIOYEBOro. B oBajax TpeThero ypoBHA
HAET AeTanu3anud NOHATHH, YIOMAHYTHIX HA IPEABIAYINEM YpPOBHE
u T. A. Ha pucyeke 1.4 mpezacraBieH KJacTep, ONHCHIBAIOIIHMA BHIBI
KOMIIBIOTEPHOTO WHTepdeiica.

WMuTepdeiic
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Puc. 1.4. Ilpumep xiaacTepa

Emé opHa rpadmuueckas ¢opma cBEpPThEIBaHUA HHPOpPMAIUAM —
meHOTATHHIN rpad (ot snar. denoto — o6oszmauaio). Ilpu ero moerpo-
€HHM HeoOXOJMMO NPHUAEPIKHBATHCH CIEAYIOLIMX IIPABHJI.

1. Brigenure KiIHOUeBOe MOHATHE (CJIOBO MJIH CJIOBOCOYETAHME) M IIPO-
aHAJIU3UPYHTE €ro cyljecTBeHHbIe NPH3HAKH. Boumwure KJII04YeBOe

MOHATHE B BEPXHUHN NPAMOYTOJILHUK.



UHdpopmaumoHHbIe rPaMOTHOCTDb

2. Kak Mo;xHO Oojsiee TOYHO NOAOEpHUTE IVIATOJBI, CBA3BIBAIOIHE KJIKO-
YyeBoe MOHATHE C ero CYIIeCTBeHHBIMU IPDH3HAKAMHU M OTpakaio-
e JBYMIKEHHE OT IOHATHA K 3THM NPU3HAKaM. 910 MOryT OBITH:
e pjparonbl, oOo3HauamIIWe LeJabk (HanpaBisaATh, IPeAIoJarars,
IPUBOAUTE, AABATh U T. [.);

o ryIarosel, 0603HAUAIOIIEE IpPOIecC AOCTHIKEeHMs peayiabrara (KO-
CTUIaTh, OCYIIECTBJAATH, BHEINOJHATE U T. I.);

s rIarossl, 0003HAYAIOIIMe MPEAIOCBHLIKHA JOCTHKEHHA pesyJbTaTa
(OCHOBBLIBATHCH, ONHpPaThCH, 0AZUPOBATBCA H T. A.);

¢ caMble pasHOOOpasHbIE TJIATOJbI-CBA3KH, C IOMONIbIO KOTODPBIX
OCYIIeCTBJAETCHA BBIXOJ Ha OmpejejieHHne IOHATHHA.

BrouimmuTe Ijarojbl B IPAMOYTIOJIBHHKM BTOPOTO YPOBHA.

3. KoukperusupyiiTe B IpPAMOYTrOJbHHKAX CJIeAyKOLIero ypOBHHA
CMBICJI BBIODAHHBIX BaMM IJIaroJos Aus GoJsiee IOJTHOTO PACKPhI-
TUA KJIKOYEBOTO IOHATHH.

4. Cnenure 3a uepejoBaHMEM HWMeHH Hu rjarona. VMenem MoOXeT
GBITH OZHO CYIIECTBHATEJbHOE MJIHM TIPyINa CYlIieCTBHTENbHBIX B
COUETAHUU C APYTHMM HMEHHBLIMH 4YacTAMH pedH.

5. IIposepsiiTe KasKAbli OJIOK BKJIIOUEHHOU B rpad nH(OPMALMHA BO
nabeskanue OmMUOOK, HECOOTBETCTBHMM M IIPOTHBOPEYHH.

Ha pucynke 1.5 n3o0paxéH JeHOTATHBIA rpad, PACKPBLIBAIOITWH
CyIleCTBeHHBIE NPU3HAKM IOHATHSA «CHCTEMa».

Ilns o6obIIeHus W CUCTEeMATH3aluM KPYNHBIX 0J0OKOB mH(pOPMa-
MY MOKHO HMCIOJIb30BaTh MHTEIEKT-KapThl, IPHHIMIBLI IIOCTPOSHUA

[ Cuctema
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Puc. 1.5. Ilpumep peHoTaTHOro rpaca




Mmaea 1. Undpopmauns

KOTOPBIX mnpuayman OpuraHckuil mcuxosnor Tomm Briosen. Crpormx
IPaBUJ IOCTPOEHMS MHTEJIEKT-KapT He CYIIecTByeT, HO IPH HUX
CO3JaHUM MOKHO YUYHMTHIBATH CJIEAYVIOUINE DEeKOMEHIAIINH.

1. B menTpe smcra KapTUHKON MM HECKOJIBKUMH CIOBAMU ODO3HAUL-
Té OCHOBHO€ IIOHATHE, BO3BMUTE €r0 B PDAMKY WUJIHM B KDYIKOK.

2. Or nmenTpanbHOrO O0BEKTAa HApUCYiiTe B pasHble CTODOHBI LIBET-
Hble BeTBH — OCHOBHbIE€ CBA3aHHBIE C HHAM IOHATHUS, CBOMCTBA,
acconuanuu. Ilognmummure Ka)XAyi0 BETBh OAHUM-ABYMSA CJIOBAMHU
(magnuces nomxHa GBITH pasbopumBoii).

3. Pucys mHTe/TEKT-KapTy, IPUMEHANTe KAK MOYKHO GOJIBIINE I(BETOB
U Kak MOKHO dHallle HUCHOJb3yHTe PHCYHKH.

4. Or KaxJOo#i BETBM HApHUCYHTEe HECKOJBKO 00Jee TOHKHMX BETO-
Y€K — pasBuTHe aCCOLMAalH¥, YyrOYHeHHe MOHATHU, NeTaJIU3anus
CBOMCTB, KOHKPETH3aUus HAIPaBJIeHWUIA.

5. CMmpIc/IOBBIE GJIOKM OTAensiiTe JUHUAMH, GepuTe B paMKy.

6. CBAsm MexJy 2JIeMEHTAMU WHTEe/IEKT-KAPTH [OKA3hIBANTE cTpen-
KAMH DAas3HOro IBEeTA ¥ TOJIIUAHEL.

7. Cravana opopmisiiTe OCHOBHBEIE HIEH, a4 3aTeM yi#e UX pemaKTH-
pyiiTe, nenas Kapry Gosee NMOHATHON M KpPacHMBOH.

Ha pucynke 1.6 mpeacrasieHa MHTe/UIEKT-KapTa, AAiONIas pasBép-
HYTO€ IIpe/icTaBJIieHHe O IOHATHH <«00BeKT».

Mpouece fiBnenne
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Puc. 1.6. IIpumep uaTENIEKT-KADPTHI




UHdopMaunoHHbIe rPaMOTHOCTb U KYNbTypa

CAMOE [JIABHOE

Wadopmanua (or gar. informatio — ocBeOMJIeHNE, PadbiACHEHUE,
W3JI0KeHue) — OAHO M3 (PyHAaMeHTAJIbHBIX MNOHATHH COBPEeMeHHOH
HayKH, He O0BACHAEMBIX 4Yepes Apyrue mnoHstAa. MHPopmanua obia-
JaeT TAKMMM XapPaKTEPUCTUKAMU, KaK OOBEKTHBHOCTB, JOCTOBEPHOCTD,
TOJIHOTA, AKTYaJbLHOCTh, IIOJIE3HOCTH, NOHATHOCTH ¥ AP.

HWudopManuoHHAdA KyJbTypa — TIOTOBHOCTbH 4Ye€JIOBEKA K KH3HH
WA JesATeJbHOCTA B COBDEMEHHOM BBLICOKOTEXHOJIOTMYHOM HH(MpOpManu-
oHHOM oOO0mecTBe, yMeHHe 3((HeKTHBHO HCHOJbL30BATHE BO3MOMKHOCTH
3TOro O0ImecTBA M BAINMINATHECH OT €ro HeraTuBHBIX BO3ZelCTBHIi.

HNupopManuoHHas IPDAMOTHOCTE — CIOCOGHOCTH UeJOBeKa HJIeH-
TAGUIHUPOBATE NOTPEOHOCTH, B MHpoOpMALUM, yMeHHe eé a(h(PeKTHBHO
WCKATh, OLIEHUBATH M MCIOJIB30BATh.

Pabory uesioBeka ¢ MH(pOpManyeil MOXHO pasfe/iNTbh HA HECKOJb-
KO TANOB: CTAPTOBLIA 2Tall, dTAl IOMCKA MH(MOPMAUMM, 3TAI OCMBIC-
JeHUusA NOoJy4YeHHOH MHGOpManum, atan pedeKcuu,

OcHoBHAasi YacTh HAKOIJIEHHOHN dYejOBeUeCTBOM HMH(MOpManuu 3a-
¢uxcuposaHa B TeKCTOBOU (opme. YMeHume addexTHBHO paborarh ¢
TeKCTOBOH WHGMOpDMAaNMeill — Ba)KHOe YCJOBHE YCIENIHO# y4ébbl u
npodeCCHOHANIBHOU JEeATEeJBHOCTH B COBPEMEHHOM MUDe.

Bonpocsel u 3apaHus

1. [louemy Henb3dA AATH CTPOroe M ONHOBHAYHOE OIpelejieHHe Tep-
MuHy <«uHbOpMamua»? B uémM cOCTOMT IPUHOUNHNAIBHOE OTJIHM-
ype MHGOPMANUK OT BELIeCTBA U SHEPruum?

2. Kakue CymecTBYIOT OCHOBHBIEe (puiiocopcKue KOHIENIIUH, CBA-
3aHHBIE C NOHATHEM MHGOpPMamuu?

3. Yro Taxkoe wuudopManuoHHAd KyJabTypa uYenoBexka? KaxkoBel eé
OCHOBHbIE COCTaBJIAIOIIHE?

4. [lepeuucauTe M OXapakKTepuayiiTe OCHOBHBIE dTambl paboTsl
yeJjioBeKa ¢ MHG(pOpMAalueii.

5. O6bsicHUTE 3HAYEHUE CJIOB <«MACHTHOHUKAIIUA», <«OPraHU3AIMA», E
«PeOpTraHM3alusA», «HHTepIperanusa», <«peduexcusa». IIpencraBe-
Te OAMH M3 IepPeYMcJEeHHBIX IIPOIECCOB C IIOMOILI0 CHKBeii-
Ha — OATHCTPOYHMKA, CTPOAIIErOCA IO CJIEeAYIOIIeH cxeme:

1) HasBaHMe TeMbl CUKBeiilHaA (B JAAaHHOM cJlyuyae HasBaHHE IIPO-
mecca) OGHHUM CJIOBOM HJIH CJIOBOCOYETAHHEM;

2) onucaHMe TeMbi ABYMS IpPWJAraTeJbHbBIMHM WJIM NPUYACTUAMH;

3) onmcaHMe AEMCTBHIl, CBASAHHBIX C TEMOU, TpPeM# CJIOBAMU;

4) ¢pasa u3 yeTHIPEX CJIOB, IOKA3LIBAIOIAA OTHOIIEHHE K TeMe,

00 BEKTY;




5) CMHOHMM, BBIDAKEHHBIM OJHHMM CJIOBOM, IOBTOPAIOIIMI CYTb
TeMBI; aCCOIHMAIIAA C TEMOM.

6. B Kakoil cHTyanum BaM MOTr'YT IPUIOAMTHCA BOIPOCH], 00pasyio-
mue pomamky Buyma? IlonpobyiiTe chopMyIupoBaTh XOTH OBl
IO OAHOMY BOIIPOCY M3 KaXAOH TIPYIIIEL.

7. Kakue cioBa HasblBalOT KiaoueBbiMu? IlepeumcimTe KJIOYeBBIE
caoBa aToro maparpada.

8. IToAcHHUTE CYTh CMBICJIOBOr0 CBEPTHIBAHUS MHMDOPMAIIUH.

9. Kakue texcroBele (OPDMBI IpeACTABJIEHHsS CBEpHYTOH wuHbOpMa-
nuu BaM Hu3BecTHBI? WcmonbsyiiTe OogHY W3 HUX AJHA TIpPEACTaB-
JIEHH# COJep:KaHHuA 9TOro maparpada.

10. Kaxue rpaduueckue (GOpMbI NpeACTABIEHUS CBEPHYTO HMHDOD-
MaOuyd BaM M3BeCTHBI? MCIONb3yiTe OAHY M3 HUX AJA Ipen-
CTaBJICHUSA CONeDIKAHUA 3TOro maparpada.

11. Mcnonsayiite maTeNNeKT-KapTy (puc. 1.6) ans Toro, 4Tobsur cme-
JaThk KpaTkoe coobmenue 06 obbexTax.

12. Mcionk3yiiTe geHoraTHuli rpad (puec. 1.5) ana Toro, uTobnl che-
JaTk KpaTKoe coolOIeHMe 0 cHcTeMax.

Nudopmanusa u eé cBOMCTBA SABASIOTCA OOBEKTOM MCCIEJLOBAHHUA
LeJIOTO PAAa HAYYHBIX AUCHUAILINH, TAKUX Kak:
Teopus MHpopManuu (MareMaTHUYeCKas TeOPHUs CHCTEM Iepexauu
nHbopManum);
KubepHeTuKka (Hayka o6 OOIQUX 3aKOHOMEDHOCTSAX IIPOIECCOB
yIpaBJieHUs ¥ MNepefadd HHGPOPMAIMM B MAIIWHAX, IKUBEIX
opraEu3aMax u obugecTse);
nHpopMaTHKa (M3ydeHHe mpolieccoB cbopa, npeobpasoBaHUsA, Xpa-
HEeHHUsA, 3alIUTHI, TOMCKA W Ilepeflayy BCeX BHUIOB MHMOPMALUHA U
CpPeCTB HX aBTOMATH3MPOBaHHON oOpaboTKm);
CeMHMOTHKA (HayKa O 3HAKAX M 3HAKOBBIX CHCTEMAax);
TEOPUs MAacCOBOM KOMMYHHUKAIMK (HCCJIeOBAHHME CDPEACTB MACCO-
BOM MH(pOpDMAIWM W UX BIUAHUA Ha OONIIECTBO) M AD.
Pacemorpum 6Gosiee neTanbHO IMOAXOALI K ONpeAeeHHIO TOHATHA
uH(poOpManHH, BajKHbLIE C IO3ULUNA €€ M3MEepeHHs:
1) onpenenenue K. IllennoHa, npuMeHsieMOoe B MAaTEeMATHYECKOM
Teopuy HH(poOpManuy;




2) onpenenenue A. H. Koamoroposa, npuMeHseMoe B OTPaCAAX HH-
dbopMaTUKH, CBA3AHHBIX C HCIOJb30BAHHEM KOMIIBIOTEPOB.

ibii NOOAX0L4

10 UMHQQOPMalUny

Knox Illemnon, paspabarbiBasi TEODHUIO CBA3H, IPEJIOMHI Xa-
paKTepu30BaTh MHPOPMATHBHOCTE COODIIEHMUSA cogepsKameiics B HEM
nojiesHoi uH(poOpManueil, T. e. TOH YaCThIO coolIeHusA, KoTopas CHH-
MaeT IOJHOCTHIO WIM YMEeHbIIaeT CYIeCTBYIOINYI0 A0 €€ MOJydYeHMs
HeOoIlpe/IeJIEHHOCTh KaKoh-1ubo cuTyanuu.

Knoa Oneyn LWienHon (1916-2001) — amepukaH-
CKUI MHXEeHep U maremartuk. FBAseTca OocHoBaTtenem
Teopuu uHdbOpMauuK, Hawegwer npuMmeHeHue B CO-
BPEMEHHbIX BbICOKOTEXHONOMMYECKMX CUCTEMax CBA3W.
B 1948 rogy npemnoxwun MCnonb3oBatb C/MOBO «BUT»
ans 0603HAYEHUA HaUMEHbLLEeR eavHUUbl WHGOopMa-

Lmm.,
Undopmauma — 3TO CHATAs HEONPeAeNéHHOCTb. BenuuuHa Heornpe-
[EeN8HHOCTU HeKOTOpOoro cobbiTMs — 3TO KOJIMHECTBO BO3MOXHbIX pe-

3yNLTaToB (MCXOAOB) AAHHOrO COOLITWSA.

CoobLeHune, yMeHbllaolee HeonpegeneéHHoCTe 3HaHus B 2 pasa, He-
cét 1 6ut nHdopmaumm.

Takoii nNoaxon K MaMepeHuio nHdgopmaumn Ha3biBaloT COAEpPXaTe/ibHbIM.

Hpumep 1. [donyctum, Bbl noabpacbiBaeTe MOHETY, 3arajniBad,
4YTO BHINANET: «Op&J» MJIM «pelnka». Ilepej moadpackiBaHMEM MOHETBI
HeompefeJEHHOCT, 3HAHUS O pedyibraTe paBHA ABYyM. JledcTBUTENBHO,
eCTh BCEro [Ba BO3MOYKHBIX pesyiabrara 9Toro cobeirus (6pocaHnd
MOHEeTHI). DTH De3yJbTaThl MBI CYMTAEM DaBHOBEPOATHBLIMH, T. K. HH
OAMH M3 HUX He HMeeT IIpeuMyillecTBa IepeJ] IPYruM.

ITocje TOro KaK KOHKDETHBI MCXOZ CTaJ M3BecTeH (HampuMmep,
noAGpOIIeHHAs MOHEeTa yhaja <«OpJOM» BBepX), HeOoIpeneT€éHHOCTh
yMeHbImMiack B 2 pasa. Takum obpasoMm, coofbieHEue 0 TOM, H4UTO
HoAOpOIIeHHAS MOHETa YIaja «OpJOM» BBepX, HECET B cebe 1 OuT
uH@OPMAaIIH.

IIpumep 2. IIpeAmonOMXKHM, B KHHMKHOM IIKaQy BOCEMb IOJIOK.
Kaura MoKeT OBITh mocraBieHa Ha Jawo0yo us Hux. Ckroabko 6ur



nasa 1. UHdopmaumna

uHOpPMALMM HecET COODOLIeHMe O TOM, YTO KHHAra IIOCTABJIEHA HA
TPeThI0 MOJKY?

OTBeT Ha 3TOT BOIPOC MOKHO TONYYHUTh, €CJAH AONOJHWUTH HCXOX-
HoOe coolLIeHHe el HEeCKOJbKMMM COOGIIEHHAMH TAK, YTOOBI Kakjioe
M3 HUX YMEHbINAJO HeOoNpeJeJéHHOCTh 3HAHMA B 2 pasa.

Hrak, KOJMYECTBO BO3MOXKHBIX De3yJbTATOB (MCXOAOB) COBLITH,
COCTOAIIEr0 B TOM, YTO KHHra IIOCTaB/ieHAa B IOKad, PaBHO BOCHMH:
1,°2,'8, 4, 5,'6, 7T"'»x 8.

Coobmenne «KHura nmocrasmeHa Ha NOJAKY He BhILIE YeTBEPTOM »
YMEHbIIaer HeONpeAeNEHHOCTh 3HAHMSA O pedysbraTe B ABa pasa. [leii-
CTBUTEJIbHO, IOCJe TAKOT0 COODINEHMS OCTAéTCA BCEro 4YeThipe Bapu-
agra: 1, 2, 3 u 4. Ilosyyen opue Gur MHGOPMAIHH.

Coobmenne «KHura mocrapjieHa Ha IIOJKY BbIIIe BTOPOii» YMEHb-
[1aeT HEONPeJeJEHHOCTh 3HAHMA O pe3yJbTaTe B JBA pAasa: IOCTe
9TOTO COO0LIeHUs ocTaérca Bcero ABa BapmanTa: 3 u 4. Ilonyden emge
oxuH (BTOpPOM) OMT MHGOPMAIWH,

Coobmenwe «KHura mocrasieHa Ha TPETHIO MOJKY» TaKKe YMeHb-
[IaeT HeoupeAe/eHHOCTh 3HAHUA O peaysabTaTe B ABa pasa. Iloayuen
TpeTuit 6MT MHEDOpManMU.

Wrak, MBI IIOCTPOMJIM LEMOYKY COOOIMEHMI, Kaskaoe u3 KOTOPBIX
VMEeHBIIIAJIO Heonpe,qenénnoc'ra 3HAHMSA O pe3yJILbTaTe B ABa pasa, T. e.
Heca0 1 6ur madopmanmu. Beero Guuro HaGpano 3 Gura uHbOpMAa-
nuy. MMEHHO CTONBPKO MHMOPMALIMHM M CONEDIKUTCH B coobiesun
«KHura nmocrasiena Ha TPeTHIO MOJKY».

Mopymaiite, ckONbKO WMHGOPMAUMKU CONEPXUTCS B coobLeHnn o ToMm,
4TO KHWra nocrtasneHa Ha nsATyl nonky. OBGOCHyiTe CBOI OTBET, no-
CTPOUB COOTBETCTBYIOLWYIO LENOYKY COOBLLEHWMIA.

Merox noucka, Ha KaKZOM IIare KOTOPOTO OTGPACHIBAETCS TOJO-
BHHA BapUMaHTOB, HAa3LIBAETCA METOAOM ITIOJOBMHHOI'O HEeNeHUd. DTOT
MEeTOJ IIMPOKO MCHOJb3YyeTCH B KOMIBIOTEDHBIX HAVKAX.

IIpumep 3. O pesynsratax GyT60IBLHOrO MaTua MeXIy KJaybamu
«Cnaprak» u «/[MHaAMO» M3BECTHO, YTO GOJbIIE TPEX MAYEH HUKTO
He 3a6uJy. Bcero BO3MOMHBIX BapMaHTOB cuéra mMaTuya — 16:

[o:0f0:1T0:20:3
:1:0.1:1_-1:2]1:3
:2:0'2:'1_i"2:2i‘2:3
IR EPF v




Moaxoabl K namepexnunio uipopmauum

3pecr mepsas nudpa B KaxJ0oil mape COOTBETCTBYeT KOJIHYECT-
By MsaAdeil, 3abuthix kKomaHpoit «Cnapraxks, BTOpasg — KOMaHI0M1
«InHAMO» .

BymeM cuuTaTh BCE BAPMAHTHI DABHOBEPOATHBIMM ¥ OTraAbIBATH
cuéT, 3ajaBasd BONPOCHI, HA KOTOPBIE MOX{HO OTBETUTH TOJBKO «Ja»
uau «HeT». Bompockl 6yzeM (GopMyJMpOBATH TaK, 4TOOBI KOJHYECTBO
BO3MOJKHEIX BAPUAHTOB CYETa KasK[bli pa3 yMEHbINAJIOCH BABOE. aro
MO3BOJIUT HaM:

1) o6olTHCE MHHMMAJLHEIM KOJUYECTBOM BOIIPDOCOB;
2) NOACYMATATH, CKOJBKO OMT MH(MOpPMANUK COAEPHHUT coobmerue 0O
cuére MaTda.

Bonpoc 1. «Cnaprak» 3abun GoJblue OZHOTO maua? Ilpexnosio-
wumM, noayued orser «Her». Takoit oTBeT mospojseT HE paccMaTpu-
BATh BADWAHTHI, DACHOJIOMKEHHble B HHJKHeH HacTH TabJMIBI, T.e.
COKpamaeT KOJUYeCTBO BOBMOMKHBIX HCXOZOB B 2 pasa:

0

o]

0

w

0:01]0

-

Bonpoc 2. «Cnaprak» 3abun oaus Ma4? IIpeAmosoxuM, MOJTYIeH
orBer «Jla». Takoit oTBeT MO3BOJAET HE pacCMaTpUBaTL BaPHAHTHI,
pAacIoJIoKeHHbIe B BepXHel cTpoxe TabauIibl, T. e. COKpamaer KOJu-
YecTBO BO3MOJKHBIX MCXOJOB eIné B 2 pasa:

P

@ sdE s 21 e

Bonpoc 3. «Cnaprak» mporycTus Goasire oxmoro ms4a? Ilpeamo-
sn0kuM, moayden orser «Her». MokHO oTOpOCUTH elllé ABa BapMaHTAa:

1:0[1:1 |2+2|4s8

Bompoc 4. «Cnaprak» mnpomycTus oaue Ma4Y? IIpeAmosoxum,
noaygen orser «Jla». IlosiydaeM efMHCTBEHHBIH BAapHAHT:

-y




Masa 1. Undpopmauus

Wrak, HamM yjganocs BHIACHUTH CYET MAaTda, 3a4aB 4eTeIipe BO-
opoca, OTBET Ha KaM/IbId M3 KOTODHIX YMEHbIIAJ] HeoInpeAeJéHHOCTb
pesysibTaTa B ABa pasa, T.e. HéC 1 Our mHDOopmManuu. CoobimeHue o
cuére Mar4a HecéT derhipe OGurTa MHMDOPMAIMH.

BoisicHuTe, kakomy cuéty marya 6yayT COOTBETCTBOBATh cnepyowme

LeMnoYkKn OTBETOB Ha MOCTaB/IEHHbIE BbIE BOMPOCHI:

1) Aa- Aa - Oa - Oa; '

2) Her - Het — Het — Her;

3) Oa- Het - da - Her.

Monpobyiite npuaymate Takue BOMPOCHI, 4TOGLI LENOYKA OTBETOB

Het — [la — HeT - Ja npusoguna k cuéty 2: 3.

Beruncnars KonudecTso muHbDOpManuwm, cozep:xaiieecda B coobie-
HHH O TOM, HYTO MMeJ MEeCTO OAMH U3 MHOKECTBA DABHOBEPOATHBIX
Pe3yJabTaTOB HEKOTOPOro COOBITHHA, ¢ IOMONIbLI0 METOLA II0JIOBHHHOTO
AETE€HUA BO3MOXHO, HO 3aTPYAHMTENbHO. ['Opaszo mpolie BOCHOJB3O0-
BaTBECA CJIEAYIONIEH 3aKOHOMEpPHOCTBIO.

Konuyecteo uHdopmauum i, copepxalueecs B CooBLieHn 06 OfHOM M3
N paBHOBEPOSTHLIX PE3yNLTATOB HekoToporo cobbiTus, onpegenseTca ma
dopmynbl:

2/=N.

Ilpu N, paBHOM nesoi cremenu asoiiku (2, 4, 8, 16, 32 u . 1.),
9TO ypaBHEHME JIerKO pemaeTcs B yMme. PemaTh Takue ypaBHEHUs
npu Apyrux N Bbl HAyYMTeCh 4YyTh I03%Ke, B Kypce MaTeMATHKH
11 xnacca.

Ilpumep 4. Ilers u Baca samHTepecoBamuch urpoii «Kpecrurn-
HOMMKM» Ha mnoJye n xn. KonumdecrBo uHGOPMALMH, IOJyYEeHHOE
BTOPBIM HIPOKOM IIOCJIE IePBOr0 XOJa IIePBOTO UIDOKA, COCTABJISET
6 Omr. TpeGyercs BBISCHUTL pasMephbl IOJS, HA KOTOPOM HIDaioT
Ilera u Bacs.

Hano:
i=6 2t=N 20 —g4
W o 1 nxn=N 64=8x8

Omeem: 8 x 8.

2. AndaBuTHblii NOAXOA K U3MEpPEeHUIo nHdbopmauun

Onpenenenue KosmuecrBa MHGOPMALMK HA OCHOBE VMEeHBILIeHU
HEONPeleIEHHOCTH HAIIMX SHAHWM paccMaTpHUBAET uH(pOPMAaHIO C
TOUYKH 3DE€HUA €€ COoJep:KaHUA, NOHATHOCTY U HOBMBHBI IJIS YeJo-




peka. C 5TOH TOUKM 3peHMsA B npumMepe o moabpachklBAHUHM MOHETHI
OAMHAKOBOE KOJIMYEeCTBO MHGOPMAIMM COAEPIKHUT W 3PHUTEbHBIA 00pa3
ynaBmeit MOHeThI, ¥ KOPOTKoe cooOmenue «Opén», W anuHHaAsA (ppasa
«B pesyabrare moafpachblBaHWA MOHeETa ynaja Tak, YTO Ha e€é BUAM-
MOM 4YacTH H300paxE€H OPEs».

OmHAKO NpHM XPaHEHHHW W mnepegade MHAOPMAIHUKM C MOMOIIBIO TeX-
HUYECKHX YCTPOMCTB Iesecoo0pasHO OTBJEYBLCA OT €€ COXepIKaHus
A paccMaTpuBaTh HMHGMOPMALMIO KaK IOCIeOBATEJIBHOCTH CHMBOJIOB
(6ykB, mudp, KOAOB I[BeTAa TOYEK M300paKeHUA H T. Jl.) HEKOTODOTO
asdasuTa.

WHdopmaums — NOCNEdoBaTenbHOCTb CMMBONOB (Oyks, UM®pP, KOOOB
uBeTa To4eKk u3obpaxeHua W T. A.) HekoToporo andasura.

MuHEEMaJbHAA MOINHOCTH ajdaBuTa (KOJMYECTBO BXOAAIIMX B
HEero CHMBOJIOB), IPHUTOJAHOrO IJs KOAMPOBaHUA HMH(POpMaLUH, DaB-
ga 2. Takoit ajdaBuT HasbiBaeTcs ABOMYHBIM. OAMH CHMBOJI ABOMY-
Horo aJypaBura Hecér 1 O6uT MHDOpPMAUUH.

CorsiacEo KoJIMOropoBy, KOJHMUYECTBO MHMOPMAIWH, COJAePIKAaIIen-
cdA B IOCJeNOBATEJIBHOCTH CHMBOJIOE, onpenensaeTcsa MHHHMAaAJIBHO BO3-
MOJKHBIM KOJIMUECTBOM [JBOMYHBLIX 3HAKOB, HEOOXOAMMBIX IJIsI KOAH-
POBAHUSA 3TOU IOCJIEJOBATEIBHOCTH, 0E30THOCHTEJBHO K COJAEPIKAHHIO
IpefCTABJEHHOTO €10 coobmeHus. [laHHBIA [OAXOJ K OIpeJeJeHUI0
KoJudecTBa MHMPOPMAIIMN HA3LIBAIOT aJ(aBHTHBIM.

Anppeit  Hukonaesud Konmoropos (1903-1987) —
OOMH M3 KpynHelwmx marematukoB XX seka. MM no-
Nny4eHbl OCHOBOMOMAralowme pesynsTartbl B Maremaru-
YeckKoW norvke, Teopwvn CNOXHOCTW anropuTMoB, Teo-
pun vHbOpPMaUWMK, TEOPUM MHOXECTB W paae Apyrux
obnacten maremaTtvku U e€ NpUnoxXeHun.

WHdopMaumoHHbiM  06bEMOM  coobuleHnsi  HasblBaeTca  KOAUYeCTBO
OBOWYHbLIX CMMBONOB, KOTOpOE WCnonb3yetcsa anAa KogupoeaHna 3TOro
coobueHusi. B OBOWYHOM KOAE OAVMH ABOWMHBIA pa3psapn Hecét 1 6ut
nHdpopmaumn.

B oramume OT ompefeaeHHs KoaudectBa uHpopmanmum mo Koi-
MOropoBy B ompejejeHuMH HHGpOpManuoHHOro ofbémMa He Tpebyercd,



T3y
(L)

fMaea 1. Uupopmayun

4TOOBI YMCJIO ABOMYHBIX CHMBOJIOB OBbLIO MUHMMAJLHO BO3MOMHBIM.
IIpu onTHMAJIBHOM KOAMPOBAHMM IOHATHA KoJudecTBa MHDOpDMAmUM
U MH(QOPMAaIMOHHOTO 00BEMAa COBIAAAIOT.

M3 xypca MHGOPMATHKM OCHOBHOM IIKOJLI BHl 3HAETE, YTO JABO-
WYHBIe KOJbl OBIBalOT paBHOMEDHBIE W HepaBHOMepHble. PaBHOMepHBIe
KOABI B KOJOBBIX KOMOMHAIHMAX COJEPKAT OAWHAKOBOE YHCJO0 CHMBO-
JIOB, HePaBHOMEDHBLIE — Da3HOe.

IlepBeIii paBHOMEpPHBIN ABOMYHBII Koj ObLI M300peTéH (dpaHIy3oM
#Hamom Mopucom Bogo B 1870 romy. B kome Boxo wmcnosssyiores
CHI'HAJIEI ABYX BHJOB, HMeIOIIHEe OJMHAKOBYI IJIHUTEIbHOCTh H ab-
COJIIOTHYIO BeJIMYHHY, HO Da3HYI0 NOJIAPHOCTE. [IJIWMHA KOAOB BCeX
CUMBOJIOB aJjipaBuTa paBHa martu (puc. 1.7).

i Tabauua Gyxs

A Ii_ .-.o.. :: B i +0 0 [ K 00 0. ; S 0. .0

E' Ao ¢ .00.0 | L 00 00. T 0. 0.0
q E ‘ _o _j- D .0 000 M 00 .0. v 0. 000
r_I ; we 000 :F F .0 .00 N 00 .00 : w 0. .00
E {;_E ..c;;:;o ii“G'r_“.t:;.o. } P oooco || X O O
i U i o.c. H +0 00 Q o0 0.0 Z 0. ooO.
, Y_[m_.. .._o I J -__.;o.. | R 00 ..0 — 0. O, .

Puc. 1.7. ®parment xogoBoit rabnunsr xoma Bogo

Beero ¢ momomesio koma Bomo mosxHO cocraBuTh 2% = 32 wom6u-
HAIluH,

IIpumep 5. CnoBo WORD, sakoaupoBaHHOe € IOMONIBIO KOAa
Boxo, Gyaer BRIrIANETh TaK:

" ; . '
0] . .—’0?0 .I. 10|00 D] . /0]« ]|]O|O 0O |0

WNadopmanuonubiit 00béM Takoro coobmenus pased 20 6uram;
TAKOBO KOJIMYECTBO ABOWYHBEIX CHMBOJIOB, KOTODO€ HCIOJB3VeTes A
KOJAUPOBAHMSA 3TOr0 COODIIeHHA.




Mopxoasl K uamepennio uHpopmauum

Hpumep 6. [lnsi ABOMYHOTO NpeACTABJIEHUA TEKCTOB B KOMIIBIOTE-
pe dyalme BCEero MCIOIb3yeTcs PABHOMEDHBIH BOCBMMPaspAAHBIA KOZ.
C ero mOMOIIBI0 MOMKHO 3akogupoBars ajidasur u3 256 cumBoIOB
(28 = 256). ®parment Koposoit Ttabaumel ASCII npexcrasien Ha
pucyske 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 F 01000110 83 S 01010011
71 G 01000111 84 T 01010100
72 H 01001000 85 U 01010101
73 I 01001001 86 Vv 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. ©parmesT koposoi Tabmunsr ASCII
Cinoso WORD, sakozupoBanHoe ¢ momompbio Tabaunsr ASCII:

|
oji1joj1{o|1|1{1|0|1|0fO|1|1|21|1{0|1|0(1|0{0]|1/0(0|1]|0|0(0|1/00

WudopManuoHHbI 0666M Takoro coobmienus paseH 32 Gurawm.

Ha xypca mHMOPMATHKHA OCHOBHOH IIKOJIBI BAM M3BECTHO, YTO C
IIOMOIIBIO i-Pa3PAAHOrO JABOMYHOIO KOJA MOXKHO 3aKOAMPOBATHL auda-
BHUT, MOLIHOCTE N KOTOPOTO OIpejieAeTcsa M3 COOTHOUIEHHS:

2! = N.

WHBIMH CJIOBAMM, 3HAS MOIIHOCTh MCIOJb3yeMoro ajutasura,
BCerja MOKHO BEIYHMCJIUTH MHGOPMAIMOHHBIN BeC CHMBOJIA — MHMHH-
MaJbHO BO3MOMKHOE KOJHYecTBO OuT, Tpebyemoe IJA KOAHDPOBAHUA
cUMBOJIOB aToro ajdasura. IIpm 3TOoM HMHMDOPMAIMOHHBII Bec CHMBOJIA

JOJKeH OBITH BBEIPDAYKEH IIeJIBIM YHCJIOM.




nasa 1. Wundpopmauusa

CooTHoweHnune ans onpepeneHvs MHGOPMAaLMOHHOrO Beca CuMBONa
andasvta MOXHO MONYYUTb U U3 CNEOYIOWMX COOBPaXeHUA.

Mycte N — mowHocTs andasuta, UCNONL3YEMOro AN KOAWPOBAHWUS
coobweHnn. Mpwn aTOM B KaXA0M KOHKPETHOM COOBWeHun Kakue-To
cumBosbl andgasuta OyayT MCNONbL30BATLCH Yalle, Kakne-to — pexe, a
Kakue-To — He OyayT ucnonb3osaTtbes Boobuwe. He craHem obpawars
Ha 9T0 BHMMaHwe, HaobopoTt, BynemM cuutaTb, 4TO NOOKA U3 CUMBONOB
MOXET MOSIBUTLCA B COOOWEHWW C paBHOW BEPOATHOCTLIO. dpyrumu
cnoBamw, rnosefeHwe B CoobOLWEHUM 04EpPegHOro cuMsona — OAHO M3
N paBHOBepOATHbLIX COBbITUIA. HO konuyecTBo uHdopmauuu i, copep-
Xaueecs B8 coobuieHnn 06 ogHOM U3 N PaBHOBEPOSATHLIX PE3yNbTaTOB
HekoToporo cofbiTus, onpeaensetca ua dopmynsl 2/ = N.

AJNropuT™M BEIYHCIEHAS WHOOPMAIMOHHOTO 00BéMa CcOOONIeHUS
BBITJVIAJUAT TaK:

1) ompenenuTs MOIIHOCTH HCIOJbL3yeMOro ajidasura N;

2) us coornomenua 2! = N onpegenurts i — uHGOPMAIMOHHEIH Bec
cuMBOJIa andasuTa B OMTax (OIMHY ABOMYHOIO KOAA CHMBOJA H3
HCIOJIB3yeMoro ajdaBura MoimHOCTH N);

3) BBHIYMCAUTHE MHPOPMALMOHHBIA 00BbEM coobmenua I, YMHOXKHUB WH-
(opmManOHHBIN BeC CHMMBOJIA i HA KOJUYECTBO CHMMBOJIOB B CO06-
mennn K.

Mpw andasutHoM noaxope WHGOPMAUMOHHLIN 06bEM coobLueHus I, co-
cToAuero 3 K CMMBONOB, BbIMMCNAETCH Mo dopmyne:

I=K-i,
rae i — WHOOPMaUWOHHLIM BEC CUMBONMA B OuWTax, CBA3AHHLIA C MOLL-
HOCTbIO ucnonbayemoro andasuta N COOTHOLWIEHWeM:

2 =N,

i

IIpumep 7. Ilnsa permcTpanmuy Ha HEKOTOPOM caiTe IOJb30BATEJIO
HaJ0 NpUAYMATH mapoib, cocroAamuii u3 10 cumBosoB. B KauecTse
CHMBOJIOB MOYXHO HCIOJb30BaTh [AeCATHYHBIE NHU(PPLI H IIeCTh
nepBbIX OYKB JATUHCKOr0 ajhaBUTa, NPUYEM OYKBHI HMCIOJb3YIOTCH
TOJBKO 3arjaBHble. Ilapoau Koaupylorcs HOCMMBOJBHO. Bece cum-
BOJIBI KOAUPYIOTCA OJAMHAKOBBIM M MHHMMAJIBLHO BO3MOMKHBIM KO-
auuecTBOoM OuT. [InA XpaHeHHA CBeJEeHHH 0O KaXKJOM IO0JIb30BaTeje
B CHCTeéME OTBE€JEeHO OJHMHAKOBOE H MHHHMAJBHO BO3MOMIHOE LeJjIoe
qucao Gair.

HeobxoaumMo BBIACHUTH, KAKOH 00BEM maMATH mnorTpebyerca A
xpaseHus 100 mapogeii.




Moaxoabi K uamepeHuio nHdopmMmauvm B

Hano:
N=10+6=16 |I,0=100-I |16 =2 i=4 (6bura Ha CUMBOJI)
K =10 I=K-i I=10-4 =40 (6ur)= 5 (6anr)
e | N =2 T100 = 100 - 5 = 500 (6aiir)

Omeem: 500 Gair.

2.3. EpuHnubl uamepenuna unHdopmaumnmn

WUrak, B ZBOMYHOM KOJE OAWH JABOMYHBLIA paspsazx Hecér 1 OUT uH-
dopmanuu. 8 6ur obpasyior oxuu Oaiir. Ilomumo OGura u Gaira, AN
u3MepeHNA WHQMOPMALMM HCIOJL3YIOTCA OoJjiee KPYIHbIE €IHMHHUIIBI:

1 K6aiir (xkunobair) = 210 Gaiir;

1 M6aiitr (merabaiir) = 210 K6aiit = 22° Gaiir;

1 DGaiir (rurabaiir) = 210 M6aiir = 220 K6aiiT = 23 Gaiir;

1 T6aiir (repabaitt) = 210 I'Gaiit = 220 MGaiir = 230 KGaiir =
= 240 Gajir;

1 IiGaiir (meraGaiit) = 210 T6aitr = 220 I'Gaiit = 230 Mbaitr =
= 210 K6aiir = 2°° OGaiir.

MCTOpUYECKU CROXWAOCH Tak, 4Y4TO MPUCTaBKM «KUIO», «Merar, «rura»,
«Tepa» U Ap. B uHdbopmatvke TPakTyloTCA He Tak, Kak B maremaruke,
rae «kuno» cooreercteyer 103, «mera» — 108, «rura» — 109, «repa» —
102 uT Ao

370 npou3owno notomy, uyto 2'9= 1024 = 1000 = 103, ToaTomy
1024 6Gaitta u cranu HasbiBath kunobaittom, 2'0 kunobaiita cranu Ha-
3biBaTb MerabanTom u T. O,

Y1066l M3bexarb NyTaHuubl C Pasnu4yHbIM MCMONL30BAHUEM OfHMX W
Tex xe npuctasBok, B 1999 r. MexayHapoaHasa 3nekTpoTexHu4eckas Ko-
MMWCCUS BBENa HOBbIA CTAHOAPT HAWMEHOBAHWS [ABOWYHbLIX MPUCTABOK.
CornacHo aTomy ctaHgaprty, 1 kunobaunt pasHserca 1000 Gairt, a Benu-
yuHa 1024 6Gavita nonyduna Hogoe Hasganwe — 1 knububant (Knbaut).

Y Hac B cTpaHe B8 2009 rogy npuHAaTo «[lonoxeHwe o eguvHUuax
BEAUYMH, AONyCckaemMbix K npumeHeHuio B Pocculickori denepaumu».
B HEM cKasaHo, 4TO HaumeHoBaHwe n obo3HavyeHune eauHULbl Konuye-
ctea uHdopmauuu «6ainT» (1 6ainT = 8 BUT) NPUMEHRAIOTCA C OBOWMYHBLIMW
MPUCTaBKaMn «KWfo», «Mera», «rmra», KOTOpbie COOTBETCTBYIOT MHOXUTE-
nam «21% «220, y «230 (1 Kbaiit = 1024 Gairr, 1 M6anut = 1024 K6aiT,
1 IBait = 1024 M6aiT). [OaHHble NPUCTaBKKM NUWYTCA C GoNbwon
BGyKBbI.
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Maea 1. Mudpopmauus

PaGCMOTpHM Bl’.!];é HECKOJIBKO NpHMEepOB pellleHHudA 3anad, CBA3aH-
HBIX C ompeAejieHNeM HHpoOpManuoHHOTO 00BEMAa COODINEeHMH.

Ilpumep 8. Ilpu perucrpaniu B KOMIBIOTEDHON CHCTEME KajKuo-
My INOJIb30BATENIO BBIAAETCA NApOJb AJNUHOK B 12 cuMBoOJIOB, 06paso-
BAaHHBIA M3 NECATHYHHIX IU(D ¥ NEpBBIX IIECTH OYKB AHIIHUIICKOIO
angasuTa, NpHIYEM OYKBBI MOTYT MCIIOJb30BATHCH KAK CTPOYHBIE, TAK
¥ IPONHCHBIE — COOTBETCTBYIOIIME CHMBOJBI CYHMTAIOTCA PA3HBIMH.
ITaponu KOAMPYIOTCA IOCHMMBOJILHO. Bece CHMMBOJIBI KOAMPYIOTCSA OXMHA-
KOBBIM M MHUHHMMAJIBHO BO3MOYKHBIM KOJHYECTBOM OuT. IlIA XpaHeHUs
CBEJIEHHI O KaXX/JIOM IIOJIb30BaTEJIeé B CUCTEME OTBEJeHO OJXMHAKOBOE
MUHHEMAJILHO BO3MOKHOe 1ejioe 4ucyo Gaiir. Kpome co6ecrBeHHO mapo-
JIA JJIA Ka)IOro II0Jb30BATEIA B CHCTEMe XPaHATCH JONOJHHUTEIbHEIE
CBeIeHHdA, NI KOTOPBIX OTBeneHo 12 Gaiir. Ha Karoe MakcHMMAaIbHOE
KOJTHYECTBO IOJIb30BaTe/Jedl pacCyMTaHA CHCTEMAa, eCU AJA XpaHeHUus
CBeIeHMH 0 mosab3oBaTeNsiX B Heidl orBemeno 200 K6airr?

Ilpexxze Bcero, BHIACHUM MOIMHOCTL AaJ()aBUTA, MCIOJBIYEMOIO
Ana samucu maposei: N = 6 (6ykssl mponmcusie) + 6 (6ykssl cTpou-
Hele) + 10 (mecaruunsie nudpsr) = 22 cuMBOJIA.

HAns koxauposanus oxmoro ua 22 cumBosoB Tpebyerca 5 6ur ma-
maTu (4 6ura nospomAT sakoxuwposaTh Beero 24 = 16 cumBosioB, 5 GuT
MO3BOJIAT 3aKoAupoBaTh yiKe 2° = 32 cuMmBona); 5 — MHUHUMATBHO
BO3MOKHOE KOJIMYECTBO OMT AnA KoAMpoBaHUS 22 PasHLIX CHMBOJIOB
andpaBuTa, MCIOJB3YEeMOro MJIsi 3AlUCH HapoJei.

HAnsa  xpamenusa Bcex 12 cuMBONOB maposns  Tpebyercs
12 -5 = 60 Gur. W3 ycioBua cieayer, 4TO NMApOJb AOJIKEH 3aHMMATH
nenoe 4ucyao H6aiT; T. K. 60 He KpaTHO BOCBMH, BO3BMEM OJIMKaii-
mee Gosiblllee 3HAUEHHE, KOTOPOEe KpPaTHO BOchMM: 64 = 8 - 8. Takum
obpasoM, OfMH maposb 3aEUMaer 8 Gaiir.

Hadopmanmsa o nonssosarene szanumaer 20 6Gaiir, T. K. conep-
JKUT HEe TOJIBKO mapoJsib (8 6aiiT), HO W AONMOJHHTEIbHBIE CBEIEHUS
(12 Gair).

MaxcuMasbHOE KOJWYECTBO IOJL30BATENeH (<«I0Jb3.»), uHboOp-
Manyio O KOTODBEIX MOXXHO COXPDAaHWUTh B cucTeme, pasHo 10 240:

200 K6aitr  200-1024 Gaitr
20 Gaitt/monn3. 20 6aiiT/moaba.

=10240 nonws.

IIpavep 9. O6bém coobmenus, cocrosmero m3 8192 cumso-
J0oB, pased 16 Kbaiit. KakoBa MakcumanbHas MOMEHOCTH andaBuTa,
MCIIOJIb30BAHHOTO MpH nepesade coobmeHEns?




Moaxoabl K namepennio uipopmauyun

Hano:
I =16 Kb6aiir = I=K-i,i=I/K |i=16-2'3/8192 =
=16+ 213 6ur N=2 =16 (6ur)
K = 8192 cumsoaa N =216 =
W 2 | =65 536 (cmMBOJIOB)
Omeem: MakcuMajbHasfd MoOIHOCTH andasura — 65 536 cumso-
JIOB.

CAMOE [JIABHOE

Uadopmanusa (mo Illennony) — 9TO cHATas HEONPEAENEHHOCTS.
BenpuypHa HEONpeIeEHHOCTH HEKOTOPOro COOBITHA — 3TO KOJHMYEeCTBO
BO3MOJKHBIX pe3yabTaToB (Mcxozos) aaHHoro cobeitua. Coobmenue,
YMEeHBIIalomee HeonpeAeIeHHOCTh 3HAHUA B 2 pasa, Hecér 1 O6ur wH-
dopmanuu. Komwuecrso madopmanum i, copeprxaiieeca B cooOIIeHNN
06 oxHOM M3 N DABHOBEPOATHBLIX Pe3yJbTATOB HEKOTOPOro COOLITHSHA,
onpenensaeTcss U3 (POpMyJIbI: 2i = N. Takoil MoAXoh K M3MEpPeHHI0 MH-
¢hopManiy HA3BIBAIOT COJEpPHKaTeJIbHBIM.

HUadopmanusa (mo Koamoroposy) — mociaefoBaTeIbHOCTh CHMBOJIOB
(6ykB, mudp, KOAOB LBETA TOUYEK H300pakeHUs M T. A.) HEKOTOPOTO
andasura. MaDOpMAnMOHHEIM 06HEMOM COOGIEHMS HA3LIBAETCHA KO-
JIMYEeCTBO JBOMYHBIX CHMBOJIOB, KOTOPOe HCIOJb3yeTcd AJA KOAUPO-
BaHMsA 3TOro coobmieHusi. B IBOMYHOM KOJe OAWH ABOMYHBIN paspsan
HecéT 1 6mT mEdopmanuu. Takoi noaxox K M3MepeHHI0 HH(MODMAUUH
HAa3bIBAXOT aN(aBUTHBIM.

Ilpu andasuTHOM moxxoze HH(MOPMAIMOHHBLIA 00BEM cOOOIIEHUS
I, cocroamero u3a K cuMBOJIOB, BhIUMCAAeTCA IO (dopmye:

I=K"i,

rae i — WHGOPMAIIMOHHBIA BeC CHMBOJA B OMTax, CBA3aHHBIN C MOII-
HOCTBIO MCHONb3yemoro andasura N cooTHomeHueMm 2/ = N.
Exnaune usMmepeHus uHpOpMAIUH:

1 GaiT = 8 Our;

1 K6aiir (kunobaiir) = 210 Gaitr;

1 M6aiit (merabaiir) = 210 K6aiir = 220 GaiiT;

1 T'6aiir (rurabaiit) = 210 MGaiir = 220 K6aiit = 230 Gaiir;

1 TGaitr (Tepabaitt) = 210 I'6aitr = 220 M6aiir = 230 Kbaiir =
= 240 Gajir;

1 Il6aitr (merabaitt) = 210 T6aiir = 220 T'Gaitr = 230 Mbaiir =
= 240 KGaiir = 250 Gaiir.
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Yro Taxoe HEONPEAEJEHHOCTH B3HAHUA O PE3yJIbTaTe KaKoro-ambo
cobeiTua? IlpuBeaure mpumep.

B 4éM cOCTOMT CyThH COAEPIKATENBHOIO IOAXOJA K OIpeNeJeHHIO
KonuuecTBa uHbpopMamuu? Yrto Takoe OUT C TOYKH 3IPEeHHA CO-
JepsKaTesibHOro moaxonua?

IlaponeM nnsi OPUTOMKEHUA CIHYKUT TPEXZHAYHOE YWC/JIO B IHECT-
HaAIATePUYHON CHCTeMe CUYHCJIeHWsi. BO3MOXKHBIe BapMaHTHI Ia-
poJis:

189 101 654 FFE 123
A4l 880 391 110 125

Orser Ha Kakoil Bompoc (cM. HmKe) cozep:uT 1 O6ur mHbGOPMAa-

ouu?

1) 1o ymes0 3anmHMcaHO B ABOWYHON CHCTEMe CUMCIeHHA?

2) OTo YHCIO 3aIKMCAHO B YETBEPHYHON CHCTEeMe CUMCIeHHA?

3) 9T0 4YHMCIO0 MOKeT ObITh 3aIUCAHO B BOCBMEPHUYHOHI cucTeme
cyucienuns?

4) 3T0 4YHca0 MOMKeT ObITH 3alHCaHO B HOeCATHYHOH cHcTeMe
cYHuCIeHuA?

5) 9ro uMca0 MOKeT OBLITH 3allUCAHO B INECTHAANATEPUYIHOH CH-
cTeMe CYHCJIeHUuA?

Ilpn yragbiBaEuWM [EJIOr0 4YMcjIa B HEKOTOPOM JMala3oHe ObLIO

noayyeHo 5 6ur wuubopmaumumm. Kakossl HaubGoibillee W Hau-

MeHbIllee 4YHcJa 9TOro AuanaszoHa?

Kakoe MakcHMaJbHOE KOJMYECTBO BOIPOCOB JOCTATOYHO 3aJaTh

BameMy cobecegHHKY, 4TOOBI TOYHO OIPENENUTH HeHb M MEeCHI]

€ro poKaeHuda?

B uém cocrouT cyTh ajdaBUTHOrO MOAXOAA K H3MEPEHHI0 MH-

dopmanuun? Yro Takoe OGUT ¢ TOYKH 3pPeHHA AJ(PABUTHOTO IIOJ-

xoma?

Sakonupyiite ¢pasy «ALL IN GOOD TIME» xomom Bomo u

BOCBMHUPA3PALHBIM KOMIBIOTEPHBIM KoAoM., CpaBHHTe MNOJydYeH-

Hble MH(pOpPMAIUOHHEIE 00BEMBI TEKCTA.

Kakue eQWHHIBLI UCHONB3YIOTCA /Ui uU3MepeHus obobéma mHOD-

MaluH, XPaHsMelica Ha KoMObloTepe?

O6wéMm coobmierus, copepskamiero 11 264 cumBoJsia, paBeH

11 Ko6aiir. Onpenenure MaKCHMMAaJbLHYIO MOIIHOCTH aJihaBura,

KOTOPBIH MOr OBITH MCIOJb30BAH [AJs KOAMPOBAHUSA JTOrO C006-



Noaxoabi K u3amepeHuio nHopmaumu -

10.

14,

12.

13.

merna? KakoBa MUHUMAIBHAA MOINHOCTL aJjihaBUTA, MCIOJIB30-
BaHWEe KOTOPOTO IPHUBEJIO K TAKOMY e HH(MOPMAIUOHHOMY 00b-
éMy 3aKOAVPOBAHHOrO cooOmeHudA?

B mrkose 750 yuammxcs, KOAbl y4YallMXCd 3alMCaHbl B IIKOJIb-
HOH MHGOPMAIMOHHOHM CHCTEeMe C IOMOIIBI0 MHUHUMAJIbLHOI'O KO-
nuuectea O6ur. KakoB undopmanuoHHBIN 00BEM B OaliTax c000-
meHnsi 0 Kojax 180 yuammxcs HaYaJlbHBIX KJaccos?

B mixonbHOH 0ase AAHHBIX KaxAblll YyYEeHUK IIOJOYYHJI HIEHTH-
duxarop, cocrosamuii poBHo u3 6 cumBosOB. B KauecrtBe CUM-
BOJIOB WCIIOJB3YIOTCH BCe 3arjaBHble OYKBHI PYCCKOro axgaBuTa,
KpomMe «B», «bl», «b» u «b», a TakmKe Bce AecATHYHBIE TUP-
pel 3a mckiaouenreM mudpsr 0. Kamapiil Takoil uAeHTHPUKATOD
B MHGOPMAIMOHHONM CHCTEeMe 3aluChiBAeTCA MHHHMMAJbHO BO3-
MOKHBIM ¥ OIMHAKOBBIM IeJIBIM KOJWYecTBOM OaiiT (mpu 3TOM
WCIIOJNB3YIOT NOCHMBOJBHOE KOAMPOBaHHME M BCE CHMBOJBI KOAM-
pPYIOTCA OJMHAKOBBIM M MHHMMAJIbHO BO3MOXKHBIM KOJAYECTBOM
6ur). Onpenenure o0bEM NaMATH, HEOOXOAMMBIH AJIA XPaHEHHSA
B aroii cucreMe 180 umaeHTHGHUKATOPOB yYallUXCA HAYaJIbHBIX
kiaacco. OTBer BeIpasuTe B KujobalTax.

B xonme TtenesusmoHHOro moy mnposoaurca CMC-romocoBanue:
KayKAblil Tejle3puTe/ib OTAAET CBOM TroJIOC 3a OJHOrO H3 12
apTHCTOB-YYaCTHUKOB IIOY, OTIPAaBiIAs COOOIeHWe C ero HO-
MepoM. T'OJI0C KaZOro Teje3puTesis, OTAAHHBIA 3a TOTO WJIH
MHOTO VYYACTHUKA, KOAMPYETCA OJMHAKOBHIM ¥ MHHHMAJIbHO
BO3MOYKHBEIM KOJHYECTBOM OUT M COXPaHAeTCH IJisd MOABeNeHHHA
HATOTOB. 3a BpeMs TEeJeBMU3MOHHOIO IOy B IOJIOCOBAHHMHM INPHUHA-
au yuactue 163 840 spureneii. Onpenenure 06bEM COXpaHEH-
HO#l WH@OpMAIMM O TOJOCOBAHMM M BbIDa3UTe €ro B KHJIO-
faiiTax.

IIpm perucTpamué B KOMIIBIOTEDHOM CHCTEME KaiKIO0My IOJIb30-
BaTeJl0 BHIAAETCA TApPOJb, cocTodAlnwit u3 6 cCUMBOJIOB M coxep-
sKaIUil TOJBKO CHMBONBI M3 mecTuOykBeHHOro HabGopa A, B,
C, D, E, F. Jlnsa xXpaHeHWsd CBeJeHUH O KayKJOM I0Jb30BaTese
OTBEJEeHO OJMHAKOBOE M MHHHMAJIBLHO BO3MOYKHOE IeJoe YHCJIO
Gaitr. Ilpu 3TOM HCHOOJB3YIOT IMOCHMMBOJIBHOE KOJUPOBaHHEe Iapo-
Jleli M BCE CHMBOJIbI HKOOHPYHOTCHA OJHHAKOBBEIM M MHHHMAaJbBHO
BO3MOKHBIM KoJAdecTBOM OmT. Kpome coGCcTBeHHO NApOJisi IJisg
Ka)XJOro I0Jb30BaTEeIA B CHCTEMEe XPaHATCA AOIOJHHUTEJIbHEIE
cBefleHus, saHMMamomue 15 Gaiit. Omnpejgesure o0bEM HaMATH B
GaiiTax, HeoOXOAMMBIA AJAs XpaHeHWA cBemeHuit o 120 moas3o0-
BaTeNAX.




Maea 1. Mudpopmaunsa

§ 3
NudpopmaumoHHbie CBA3U
B CUCTemMax pasninyHoOM npupopabl

3.1. Cucremsbi

Oxpysxaomuilt Hac MUpP MHOroo6paseH M cia0:keH. OH HATIOJHEH
PasHOOOpa3HBIMU OGBEKTAMH — TpeJIMeTaMH, IIPOLECCAMHM U HBJe-
HHAMHA.

0 CnoxHeie 06beKTbl, COCTOSAIME U3 B3AUMOCBA3AHHLIX YacTell (3neMeH-
TOB) U CYLLECTBYIOLUME KaK €AMHOE Lenoe, NPUHATO HasbiBaTh CUCTe-
Mamum.

Besikasi cucrema onmpenesnsieTcsi COCTABOM CBOMX dacTeld M CTDPYK-
TYpOH — NOPAXKOM OObeAMHEHHSA DJIEMEHTOB B eLUHOEe nesgoe. nsa
ONHMCAHUA CHCTEM YacTO MCIOJB3YeTCs MX NpeACTaBJeHUe B BHIe Ipa-
da. Ha pucymxe 1.9 B Buae rpada mpejcraBieHa cucrema usbupa-
TeJIbHBIX KOMuccuil B Poccmiickoit ®enepanum.

Coepunenme, MHTErpauys OTAENbHBIX BJEMEHTOB IPUBOLUT K CH-
CTeMHOMY d(@deKTy — BOZHMKHOBEHHIO y CHUCTeMbI HOBBIX CBOMCTSE,
He DPUCYIUX HHU OAHOW M3 e€ cocTaBHBIX 4acreit. Hapymenwue aie-

| LleHTpanbHas nabuparensHas koMuccus

Aupa"renbnue KOMMCN

cybbekTos PD

Z\Oxpyxmue umabuparensHbie KOMHCCHM/\

TeppuTopuanbHbie N3bupaTensHbe KOMUCCUI / \
(paitoHHbIe, ropoackue)

YyacTkoBbie uabuparesnbHble KOMUCCUM 5 %

o,
@ Puc. 1.9. Cucrema mabmparenbHbIx KoMuccHii B Poccuiickoii Depepanuu




NHdOopMaLMOHHbLIE CBA3M

MEHTHOI'0O COCTaBa MJIA CTPYKTYPHLI CHCTEMElI BEAET K YACTUYHON MK
NOJHOM yTpaTe eé (PYHKIHOHAJILHOCTH.

JIio6o# peanbHBIN 00BeKT GeckoHeuHO ciaokeH. CremeHs Jeranu-
3allM¥ TIPH OIIMCAHMM €ro CcOoCTaBA M CTPYKTYPHl B3aBUCHT OT TOro,
AnA 4dero ato Hy:HO. OmumH ® TOT Ke O0BEKT B ONHHUX CAyYadX
MOJKEeT PacCMATPHBATBECA KaK CHCTeMa, BKJUYAINasa B ceba apyrue
moAcCHCTEMEl U OOBEKTHI, & B APYrHX — KAaK I[IPOCTON 3JeMEHT HJIN
MOJCHCTEMA, BXOAALIAA B JAPYIYI CHCTEMY.

IIpyr uccaenoBaHUM TeX WM WHBIX O0BEKTOB OKPYIKAIOIIEro MHUpAa
HEJIOCTAaTOYHO PACCMOTPETH II0 OTAEJBHOCTH Ka)ALIA H3 3JI€MEHTOB,
BXOAAINUX B UX cocrtaB. Vayuas [eATeIbHOCTb CHUCTEMbI, HYKHO y4u-
TBIBATE HE TOJIBKO BCEe €€ 2JIEeMEeHThI, HO H CBA3U MeXIAy HHUMH, a
TaKyKe B3aHMOJEHCTBHE CHCTEMbI C OKpYy:KawiguMm Mupom. B arom
COCTOUT CYThH CHCTEMHOI'O IIOAXO0ja.

Croco6HOCTh NPUMEHATH CHCTeMHBIN HoAXox (paccMaTpHBAaTEL HC-
cllelyeMbIif OOBEKT KaK 2JIEMEHT CHCTEMBbI, CBASAHHBIA C MHOYKECTBOM
APYTHX 3JIeMEHTOB) M OLIEHUBATEH HA 3TOH OCHOBE CHTYAIIMIO C PAa3HBIX
TOYEK 3PEHH#A ABJAETCH OCHOBOM CHCTEMHOI'O MBIILIEHHUS, ITO3BOJIAIO-
mero 4ejaopeKy BbeIOmparhs Haubosiee o(D(EKTUBHBIN NYTh pPEIIEHUSA
BO3HHUKAKIKUX npobiem.

3.2. UHdopmMmaLnOHHbIEe CBAIZM B CUCTEMaX

Bo BceM MHOroo6pasuu OKpy’KaloilMX HAC CHCTEM MOXKHO BBIZe-
JIUTH CHUCTEMEI eCTeCTBEeHHbIe (IPHUPOJHBIE) U CHCTEMBI UCKYCCTBEHHbIE
(co3zaHHBIE YEJIOBEKOM) — TeXHHUYeCcKHe U obIlecTBeHHEIE.

ITpuposHble cHCTEMBI TAaK)Ke MOYKHO HAa3BaTh MAaTEPHAIbLHBIMH.
M ecTh MHOMECTBO MATEPHUAIbHBLIX CHCTEM, CO3JAHHBIX YEJOBEKOM
(TpaHCHOpTHAS CcHCTeMa, dHeprocucremMa M Ap.). Meay sjaeMeHTaMHu
TAKUX CHCTEM CYIIeCTBYIOT MaTepuajibHbie CBA3U: (hUsHUecKue, sHEp-
reTHYeCKHe H Ip.

Ho Bo MHOrMX MaTepHaNbHBIX CHCTEMaX, HAIpUMep B cHCTeMax
PACTUTENBHOIO M XHMBOTHOTO MHpPA, CYUIECTBYIOT CBSI3H, KOTODBIE
MOXXHO HasBaTh HH(POPMAIMOHHBIMHU:

“ OBETKHM M COIBETHA HEKOTODHEIX PACTEHHI B TeUYeHHE IHA II0BO-

PAYHBAIOTCA BCJIeln 3a COJHIEM;

¢ MHOTHMe OHKHE >KHMBOTHBIE NMaXydYMMH MeTKaMH AAI0T 3HATh 4ysKa-
KaM, 4YTO 9Ta TePPUTOPHA Y3Ke 3aHATAa;
® TpeJIl COJIOBbS CJYIKAT JAJA NPHUBJIEYEHUA CAMKH U T. 1.

WadopmanmoEHble CBA3H MPUCYIMHA M TEXHUYECKHM CHCTEMaM:




ABTOMATHYECKOE YCTPOMCTBO, HA3LIBAEMOE TEepMOCTATOM, BOCIIPH-

HUMaeT MHPOPMALMIO O TeMIeparype B IIOMEIIeHMH U B 3aBUCH-

MOCTH OT 3aJaHHOT'0 YeJIOBEeKOM TEeMIIEPATYPHOI'O DerXMMa BKJIIO-

yaeT WM OTKJIYaeT OTONUTebHbIe NPHUOODHI;

aBTONMJIOT YIIPABJAET CAMOJETOM B COOTBETCTBUM C 3aJI0XKEeHHOH

B HEro InporpaMmoi # T. A.

Ha ocuose MHMGODMAIHMOHHLIX CBs3€H IOCTPOEHEI OOIIECTBEHHEIE
(conmajsHBIE) CHCTEMBI, IIpecTaBiAlomue coboil pasiudHble 00Bean-
HEHHA JIIOHeil.

HudopmainmoHHble CBASK B CHCTeMaxX JI000H IIPMPOABLI COCTOAT B
nepezadye mHOGOPMAIIMA OT OJHOIO 3JIEMEeHTAa CHCTEMBl K JAPyromy, B
obmeHe MH(poOpMaNHell MeXIy JeMeHTAMW CHUCTeMbl, B XPaHEHHH H
obpaborke MHOpPMAIUU, T. €. MPEIACTABIAIOT coboil MHPOPMAIMOHHBIE
IIPOIeCCHI.

Unadopmanusa meHHa He cama 10 cebe, oHa HY)KHa IJ#A TOTrO,
yT06BI 00ECIIeYnuTh YCHEIIHOCTh HEeKOTOPHIX IleJeHanpaBJIeHHBIX Iei-
creuii. Il1aHoOMepHOe BO3[EWCTBHE HA HEKOTOPHIM OOBEKT C IeJIBI0
JIOCTHKEHHUA OMNpeJeléHHOr0 pe3yJbTaTa HAa3blBaeTCA yIpaBlIeHUEM.
HayuenueM IMPOLECCOB YIPABJIEHUA B JKHBBIX M HEMKHMBBIX CHCTEMAax
3aHHMaeTcA Hayka KubepHeTHKAa.

Ynpaeneume — 3TO NPOLECC LEeNeHanpaBneHHoOro BO3AENCTBUSA Ha
0OLEKT, OCYLLECTBASEMbIA AN OpraHnsaumMu ero GyHKUMOHUPOBaHWUS Mo
3afaHHON nporpamMme.

C Touku 3peHHs KuOEDHETHMKM yIpaBjeHHe IPOHCXOAUT IyTEM
rHGOPMAIMOHHOIO B3aMMOAEHCTBUA MEXKAY YIPABJIAIIIAM O0BEKTOM
u obwbexTom ynpasieHus (puc. 1.10).

Ipsamas cBA3H NOApasyMeBaeT mnepexavyy MHGOpDMaUWHM OT ympaB-
nsomero obbekta K o0bekTy ynpaBieHud. O6parmas cBsfsk — 3TO
nmpomecc mepegauv MHGOPMAIMKA O COCTOAHMH O0BEKTa YIpPaBJIeHUA

Mpsimas cBA3b
Ynpasnaowmia Ob6vexT
o6beKkT ynpasneHus
O6parHas cBa3b

Puc. 1.10. KubepHeTrnueckass MOJieJb CHCTEeMBI YIPaBJIEHUS



UHpopmauMOHHbIE CBA3N

yupasiasooiieMy oobexktTy. HasHauenue of6paTHOi CBA3M — KOPDEKTH-
POBKa YIPAaBJIAIOIIUX BO3AeHcTBUI Ha O0BEKT yIpaBJIeHUA B 3aBUCH-
MOCTH OT ero CoCTOodaAHHH.

MNpueeaute npumepbl 0BpaTHOW CBA3W, NPEnYCMOTPEHHOW B ObITOBbLIX
npubopax, B XWBbIX OpraHuamax, B 0buiecTse.

Bce KOMIOOHEHTHI KUGEPHETHUECKOW CHCTEMbI YIIPABJIEHUSA HMe-
IOTCA B OpPraHM3Me XHBOTHOI'O M YeJIOBEKa: MO3I — YIPaBJAAOIUI
00BbEKT, OPraHBEl ABMMKEHUS — OOBLEKTHI YIIPABJEHHWS, HEPBHAS CHCTe-
Ma — KasHajgsl nHpopManuoHHON cBA3H. Takum obOpasoMm, »KHBOTHOE
U YeJIOBEK ABJIAIOTCA €CTeCTBEHHBIMM (CO3JZAHHBIMM IIPUPOJAOI) camo-
yIpaB/IfgeMbIMH CHCTEMaMH, T. €. CHCTeMaMH, B KOTODPHIX VIIpaBJA-
oMU 00beKT U OOBEKT yHpaBiIeHHUs IPeACTABIAT coboi emuHOE
meJoe.

Bce cucTeMEBI ynpaBiIeHHUs MOXKHO PasiejUTh Ha:

* HeasmomMamuiecKue cucmembl ynpasjeHua — 4YeJIOBEK 3aHHMAa-
eTcA yIpaBlieHHeM CaMOCTOATEJbHO;
* asmomamu3uposannvle cucmemv. ynpasienus (ACY) — cbop

HeoOXOqUuMO#N IJIA NPHHATUS pelleHUus HHOpManuu u eé obpa-
60TKA IPOM3BOAATCHA ABTOMATHYECKM, & OKOHUYATEJILHOE pelleHHe
NPHEUMAaeT 4YeJIOBEeK;

®* cucmemovr asmomamuyieckozo ynpaenenus (CAY) — Bce omne-
panum, CBA3aHHBIE C IIpOllecCaMM YIIPaBJIeHUs, NpoucxoaAaT Ges
y4acTHA 4YeJoBeKa II0 TporpaMmaM, NpeABapHUTEJbHO IOATOTOB-
JIEHHBIM YeJOBEKOM.
KommuecTBO aBTOMATH3MPOBAHHLIX M AaBTOMATHYECKHX CHCTEM BO-

Kpyr Hac HEYKJOHHO BO3pacTaer.

CAMOE TJIABHOE

CnoxxHble 00BEKTHI, COCTOMAIME U3 B3aUMOCBA3AHHBIX YacTeil (aie-
MEHTOB) ¥ CYILIECTBYIOIINE KAK eJWHOe IeJIoe, NPHHATO HA3LIBATH
cucreMaMu. BecAKasg cucTeMa OIpeessieTCs COCTABOM CBOMX dacTed H
CTPYKTYPO#l — HOpPSAAKOM O0BeIWHEHUA 3JIEMEHTOB B eJHHOe IieJjoe.

WndopMmanuoHHbIe CBA3M B cucTeMax J0O0H IPHUPOALEI COCTOAT B
nepenade MHGOPMAIHMHM OT OAHOrO AJIEMEHTA CHCTEMbI K APYroMy, B
obmeHe mH(pOPMaNUel MeXKIy IJIEeMEHTAMH CHCTEMbI, B XPaHEHWUHU W
obpaborke mHGOPMAIAHA, T. €. MPEACTABIAIT cob0M WHOOPMAIMOHHbBIE
IIPOIIECCEHI.

YnopapieHHe — 3TO OPOIECC IeJIeHANPABJIEHHOI'O BO3JEeHCTBHA Ha
00'bEKT, OCYIIECTBIAEMBIH AJisi OPraHM3aluM ero (PyHKIUOHUPOBAHUS
o 3aJlaHHOM IIporpamMMe.




Mmaea 1. Kiudbopmauyusa

Bonpocbkl u 3apanua

1. Yro Taroe cumcrema? IlpuBeauTe NpPUMEPHI ECTECTBEHHBIX M
HCKYCCTBEHHBIX CHCTeM, H3y4YeHHBIX MJHM H3ydYaeMbIX BaMHM Ha
Apyrux mpeamerax. OmuinmTe MX COCTAB M CTPYKTYPY.

&

PaccMoTpuTe mNepcOHAJIBHBIM KOMIIBIOTED, HMMEIOIIMHCA B Ka-
OuHeTe MHGMOPMATHKH, KaK IIPOCTOM 2JIEMEHT OJHOM CHCTEMBI,
NOACUCTEMY APYI'Oil CHCTEMBI ¥ CaMOCTOATEJBHYIO CHCTEMY, CO-
CTOAINYI0 M3 APYIrUX NOACUCTEM.

3. Uro Tmaroe cucremusniii abdexr? Ilpusenure npumep.

4. BrlsicHATe 3HAUEHHE CJIOBA «3dMEpKEeHTHOCTh». Kakoe oTHOIIe-
HUe OHO MMeeT K TeMe, paccMaTpuBaemMoil B aToMm mnaparpade?

5. B uém cocrour cyTh cucremHoro moaxoxa? Ilouemy cucTeMHBIN
TIOAXOJ TaK Ba)kKeH AJA HCCAeJOBaAaHMA M NpeoOpasoBaHUA OKpY-
sawomero mupa?

6. IIpuBeanTe NIpUMepHl CUCTEM, OMUCAHHE KOTOPHIX yA00HO Ipex-
CTaBUTHL B BUJe rpada.

7. Kakoii Brkaax B Hayky BHecau Huxona#t Komepuuxk u Kapa
Jlunueit? Yro, mo BamieMy MHEHHIO, O0beJHHAET HX OTKPBLITHA?

8. CorsacHBI /I BBl C YTBEP)KAEHHMEM, 4YTO OJHA M Ta e HMHGOP-
MalMs B PA3HBIX CHCTEeMax MOXeT ObITh NpeAcTaBlieHAa PA3HBIMH
crnocobamu? OOoOcHyiTe CBOIO TOYKY 3peHHA.

9. IlpuBeaure npuMepbl MaTepUANBHBIX M HWHMOOPMAIMOHHEBIX CBA-
3eil B cuUCcTeMaX Pas3HOM NPUPOALI.

10. Yro mayyaer Hayka KuOepHeTHka? BRIACHHTe, KTO CUHTaeTcs €€
OCHOBOIIOJIO}XHHUKOM.

11. OnmnmuTe CyuiHOCTh yOpaBieHHUA ¢ KHOepHeTHYeCKOM TOYKHU 3pe-
HHAA.

IlpuBeguTe NpPHUMEPHl CHCTEM YHPABJIEHUA, B KOTOPBIX OTHAEJb-
HBIH UeJIOBeK, TPYINa JIIofei, TeXHHYEeCKOoe YCTPOMCTBO, »KHUBOT-
HOE MOTYT OBITh:

1) o6BeKTOM YIIpABIEHUS;

2) ynpasJasiiomuM 06beKTOM.

13. IIpuBenure npuMepsl aBTOMATHYECKUX YCTPOMCTB, MOJYYaIOIMINX
BCEé OoJjiee IIMPOKOE paclIpocTpaHeHHWe B HAIOW JHMH.

14. IlocTpoiiTe KiacTep, OIMUCHIBAIOIIMI OCHOBHBIE IIOHATHA, pac-
CMOTPEHHEIE B 3TOM naparpade.
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O6paborka nHdpopmaumumn

§ 4

OG6paboTka nHpopmauum

HudopmMauHoOHHBIH MPOLECC — COBOKYIHOCTH IOCJIEJ0BATEIbHBIX
peiicTBUi (omepamuii), TPOM3BOAMMEIX Haj wHnHGpOpManueil (B BUAe
AaHHBIX, (GAKTOB, HJel, ''MIOTe3, TEOPHH WM Op.) AJd MOJNYyYeHUS Ka-
KOro-nmbo pesyabraTa (JOCTHIKeHHs IeJH).

MoXHO BBIZEJIUTH TPH OCHOBHBIX THIA HHMOPMAIIMOHHBIX IIPO-
meccoB: obpaborka, XpaHeHHe W Iepejada MHpopmanuu. Pacecmorpum
ux moapolbHee,

O6paborka MHpopmauum — 3TO LeneHanpasNeHHbld Npouecc uame- 0
HEHWUA CcOogepXaHwus Wunu (‘.IJOprI npencrasneHna undmpuauun.

4.1. 3apaum oOpaborku mHdopmauum

W3 xypca uHGOPMATHKH OCHOBHOM IIKOJBI BaM M3BECTHO, YTO
CYINeCTBYeT ABA PA3NMYHBIX THna 06paboTku wHDOpPMaIUH:

1) obpaborka, CBI3aHHAA C MOJYYEHHEM HOBOTO COJEpP’KaHUusA, HOBOI
uHbhopMAaLIHH;

2) ob6paborka, cBfA3aHHasA ¢ U3MeHeHHeM (DOPMBI NIPEACTABJIEHHSA HH-
dopmanuu, He U3MEHAKNAA €€ CoAepKaHHuA.

K nmepsomy Tuny ob6paGoTkm mHGDOpPMAIHM OTHOCATCH: mpeobpa-
30BaHHe IO IpaBujaaM (B TOM 4Yucje BBIUYHCIeHHA No GopmMyaam),
HccaefoBaHNe OObEKTOB IO3HAHMS 110 UX MOJEJAM, JOTMUYeCKHUe pac-
cyxaeHus, obobuienne U Ap.

Ko Bropomy Tuny otpaboTky mHOpPMAIHMH MOMHO OTHECTH:

® KOAWpOBaHUE — IIepexoj OT OoAHOK (OpPMBI HpeJACTABJICHUA HH-
dopmanuu K Apyroi, Gonee ymoOHOR [JA BOCHPUATHUA, XPaHEHUHA,
nepefadyyd MUK IOCHeAVIOUIel obpaboTkwy;

® CTPYKTYPHpPOBaHMe — OpraHM3anuio WH(GpOpPMAIMHU 110 HEKOTOPOMY
npaBUJy, CBA3BIBAIOIEMY €€ B eQHHOE Iliesoe;

® mouck u orbop mHGMOpManuu, TpefyeMoil I pelIeHHs HEKOTOPOM
3anmaun, U3 WHGOPMAIMOHHOI'O MACCHUBA W JIP.

IIpu BcéM MHOrooOpasmm pelnaeMbIX 3aKad B mporecce obpaborku
uHpoOpManuyU BCerga pelllaeTcs HeKOTopad WH(pOpPMAIMOHHAA 3ajada,
a MMeHHO: JaH HeKOTOphIi Habop HMCXOMHBIX AAHHBIX — HMCXOZHOM
uH(bDOpManuy, TpedyeTcd MOJYYHUTh HEKOTODPbI€ DEe3yJbTATHI — HTO-
ropyro umHGopmanui. Cam mnpouecc mepexofa OT HCXOAHBIX NAHHBIX




Masa 1. Undopmayusn

K pesyamsTaTy U ecTh Ipoluecc obpaborku. Tor o0bEeKT, KOTODPEIH oCy-
niecTsiager ob6paboTKy, MoxkeT OBITH HAasBaH HMCIOJHHUTENeM 00paboTKH.
Inas ycmeursHoro BBIMOJNHEHUs 06paboTKu UHOOPMAUMYN HCIOJHUTEIIO
JOJKEH OBITH M3BeCTEH crocob oOpaboTKu, T. €. IOCJeJ0BATeILHOCTh
AeHCTBUI, KOTOPYIO HYXHO BBINOJHHUTHL, YTOOBI JOCTHUYL HYKHOI'O pe-
gyneTara. Onucanme TAKOW NOCJEAOBATENbHOCTH IPUHATO HA3BLIBATH
aaropurmMoMm obpaboTku.

Ob6mas cxema npomecca o6paboTku wHGOPMAIUU IIPeAcTaBIeHa
Ha pucyHKe 1.11.

WcxogHas Anroputm 06paboTku Peaynetar o6paboTku
uHdopmauma AJIA HEKOTOPOro UCNONHUTENS nHpopMaumnn

Puc. 1.11. Obmaa cxema mnponecca odpaboTku MHPOPMAIHH

HUcnonauTtenem ob6paborkum MHMOPMALUU MOMKET ObITH YEJIOBEK WJIH
KoMmnselorep. Ilpu aTom desioBeK, KAaK IIPABUJIO, SIBISAETCH HedopMasb-
HBIM, TBOPYECKH AEHCTBYIOIDMM HcmoaHuTenaeM. [lake ans pemreHus
caMOM NIpPOCTOH MaTeMaTHYeCcKOM 3aadyy pasHble JIIOJW MOTYT HCIIOJb-
30BaTh pasHble cnocolmI!

Yro Kacaercs KOMIBIOTEpa, TO OH fABIgeTcd (OpMalbHBIM HC-
MIOJTHUTENEM, AEHCTBUA KOTOPOrO OCYIIECTBJIAIOTCA ABTOMATHYECKH,
CTPOr0 B COOTBETCTBHUH C HMEIOIIUMCH AJTOPUTMOM 00pabOTKH WMH-
dopmamun.

PaccmorpuM oTgenbHBEIe nponecckl o6paboTrkm mHpOpManumu GoJsee
noApoOHO.

4.2. Koguposanue uHpopmMmauum

Koaupopanue mHpoOpMAIMK INMPOKO MCIIOJL3YETCH B TEXHUYECKHUX
cpeactBax paborel ¢ mHpOpManmei (Teserpad, paguo, KOMIILIOTEDPHI).

0 KoaupoeaHue — 310 06paboTka WMHpOPMAaLWK, 3aKNiovallWancs B eé
npeobpazoBaHun B HekOoTOpyld dopmy, yoobHYI0 Ans XpaHeHus, nepe-
nayun, obpabotkm vHpoOpMauun B OanbHerwem.
Koa — 2310 cuctema (Cnvcok) yCnoBHbIX 0603HaYeHUIA (KOAOBLIX CNOB),
ucnonb3yemsix Ana npeacrasnenus uhdopmaumnl),
Kopgosas tabnuua — 3T0 COBOKYMHOCTb UCMONB3YEMbIX KOAOBLIX CNOB
N UX 3HAYEHWI.

1) Taxme KOAOM 3a4acCTyI0 HA3LIBAIOT PE3YJbTAT KOAMPOBAHMS WHOOPMAIHMH.




O6paboTka uHdpopmaumm

Panee MBI y»Ke PACCMOTDE/IXM NPUMepPbl PABHOMEDHBIX ABOMYHBIX
KONOB — NATHPa3psAHbIi Kox Bozo m BochMupaspsasiii kox ASCII.

CaMblifi M3BECTHEIM IpHMep HEpPaBHOMEPHOTO Koza — Kox (asby-
Ka) Mopse, B KoTopod mudpsl u OyKBbl ajaBUTa IPeACTABIAITCH
IOCJIeIOBATEJBHOCTAMY JJIHMHHBIX («THpe») M KOPOTKHUX («TOUEK»)
CHTHAJOB, HA3BAHHBLIH B UeCTh aMEepHKAHCKOro maobperarensa U Xy-
poxuuKa Comiosna Mopse (1791-1872). BykBel, BeTpedamliuecs B
coobmeHnaxX uyalle, MMEIOT B 2TOM Koje 0oJjiee KOPOTKHII KOJ, 4eM
«penkue» OyxBel (puc. 1.12).
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1.12. Koposana rabauma asbyxku Mopae




fMmaea 1. ndbopmauusa

B azbyxe Mopse cursanbl OTAENAIOTCA APYr OT Apyra mnaysaMu —
OTCYTCTBHEM CHIHAJOB. 34 eIHHHUILY <«H3MEepPeHHA» AJUTEIbHOCTH CHI-
HAJIOB IPHHUMAETCA JUIMTEJLHOCTh CHUIHANA <«TOYKa». [[IUTeJIBHOCTH
THpe (AMMHHOrO CHIHAJIA) PABHA IJIMTEJNLHOCTH TPEX TO4YeK (KOpPOTKHX
curHayoB). ITaysa mesxzay curHajsaMu OJHOIO 3HaKa paBHA OJHOU TOY-
Ke; mays3a MeKAy 3HAKaMH B CJIOBe — TPEM TOYKAM; Iaysa Mexay
CJIOBAMHM — ceMH To4YKaM. PaKTHUYeCKH Iays3a ABISeTCH TPETBUM 3Ha-
KoM B azbyke Mopse, a caM KO — TPOHYHBIM.

Cnoso WORD, sakogupoBanHOe ¢ momoInbo as3byku Mopse, Ha
«BPEMEHHO#M» IIKAaJie MOMKHO IPEACTABUTH TaK:

o e owe || w s m || o] i o) | | (o] o]
CambiM 3HameHUTbIM coobLuieHreM, 3akoauposaHHbiM a3bykoit Mopase,

aBnaeTca curHan beacresus «SOS». Ero 3anpeweHo ucnonb3oBarb 6e3
OCTpOi Ha To HeobxogumocTu. Mepepnaétca curHan 6ea MexDyKBEeHHbIX

nays:
o o] lo e e o] o] o

Hpﬂ HCIOJIB30BAHNY HepaBHOMEpPHBIX KOJLOB Ba)HO IIOHHMATH,
CKOJIBKO Pa3JIHYHBIX KOAOBBIX CJIOB OHHM MNO3BOJAIT IIOCTPOHUTH.

IIpumep 1. CeeropuonHas NaHeJb COJEPHKUT BOCEMb HM3JIYYaOIMX
3JIEMEHTOB, KaXKIABIH M3 KOTOPBIX MOMKET CBETHThLCH MJIM KpPACHBIM,
HJIH KEITHIM, MJIHA CHHHUM, HJIHU 3eJEéHBIM nBeroM. CKOJBKO pasjaud-
HBIX CHIHAJIOB MOJKHO IlepefaTh C IIOMOLIbI0 NAaHeJH (Bce H3JIydalo-
I[He 3JIEeMEeHTHI NOJKHBI rOpeTb, MOPSIAOK ILBETOB HUMeeT 3HaYeHHe)?

Ha ypokax MaTeMaTHKH M UHGOPMATHKH B OCHOBHON IITKOJE BHI
M3YYaJHd 3JeMEeHTHl KOMOMHATOPDMKM, B TOM YHCJIe HNPaBHJI0 YMHOMe-
Husa. CorjacHo emMy, eciid 3jieMeHT A MOMKHO BeIOpaTh n crnocobaMu u
npu sgiobom BeIGope A siemeHT B MOKHO BeIOpaTh m cmocobamu, TO
napy (A, B) moxHO BbIOpaThH N * M crnocobaMu. ITO IpPaBHJIO cOpa-
BEAJIMBO U JJIs NPOM3BOJBHOIO KOJMYECTBA HE3aBHUCHMO BBIOHMpaeMBIX
3JIEMEeHTOB.

IIpuMeHUM ero K peuIeHHIO0 Hallei 3anadu.
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CymecrByer 4 BapuaHTa BbIOOpa IBeTa IEPBOrO 3jNeMeHTa, 4 Ba-
puaHTa BBIDOpA LBETA BTOPOrO dJIEMEHTA; IIBeTa JJIA Ilapbl 3JeMeHTOB




O6paborka nHdpopmaumum

(1, 2) moxuO BBIOpaTh 4 *4 = 42 = 16 cmocobamm; nBera AJA TPOM-
kn ssemenToB (1, 2, 3) MoxHO BeIGpaTh 16 * 4 = 43 = 64 cnocobammu
u . a. IIBera ana BoceMm anementoB (1, 2, 3, 4, 5, 6, 7, 8) moxkHO
BeibpaTs 48 = 65 536 cnocobamu.

MOXHO NM OTHeCTM 3Ty 3anady K Knaccy 3agadq Ha onpegeneHve Mak- Q
CMMansHO BO3MOXHOro Konuyectsa kKombBuHauwmii (cnoe) dukcUpoBaH-
HOW AnuHbl onpepenéHHoro andasuta? OBOCHYWTE CBOI OTBET.

IIpumep 2. BriAcHAM, CKOJBKO BCEr0 PAas/IMYHBIX CHMBOJIOB MO~
HO BaKOAUPOBATH, HCIOJB3Ys IOCJENOBATEIBHOCTH TOYEK U THPE,
comepakamue He 0oJiee LIECTH 3HAKOB.

Jlnsi KOAUPOBAHMSA PA3JIHMYHBIX CHMBOJOB MOXXHO MCIIOJIb30BATH
MOCJIeIOBATEIBHOCTH TOYEK W THpe, cojep:kaiiue He Oojee IIecTH
3HAKOB, T.e. 1, 2, 3, 4, b unu 6 3HAKOB.

ITocieoBaTEILHOCTAMMU, CONEPIKAIAMUA OZWH M3 ABYX BO3MOMHBIX
3HAKOB, MOXHO 3aKOJMPOBATh JBa CHMBOJA: OAHH OyAeT 3aKOAMPOBaH
TOYKOH, BTOPOM — THUDE.

PaccMOTpUM TMOCJEIOBATENILHOCTH, COZEpXKalie JABa 3HAKa U3
ABYXCHMBOJILHOTO axdasuTa. Ux moxer 6uiTh 2+ 2 = 22 = 4,

IlociemoBaTenbHOCTEN M3 TPEX 3HAKOB, NPHHAMJIEKAIHUX ABYX-
CHMBOJILHOMY aJ()aBUTy, MOMKeT ObITh 4 + 2 = 23 = 8,

Paccy:kzasa aHAMOTMYHBIM 00pABOM, MOACUUTAEM YHCJIO IOCJIEeHO-
BaTeJbHOCTEM, comepamux 4, 5 u 6 sHakop — 16, 32 u 64 coor-
BETCTBEHHO.

Yueno pasiIuyHBIX IIOCHefoBATeIbHOCTeH, comep:amux He 060-
Jee IIIeCTH BHAKOB JBYXCHMMBOJBHOTO ayaBuTa, OyZeT paBHO
126 =2+4+ 8 + 16 + 32 + 64.

QN

Opumep 3. Umeromasca urdopmanusa AoJKHA ObITH 3aKOAUpOBA-
Ha B udeTwIpéxOykBeHHoM angasure {A, B, C, D}. BeiicHuM, CKOJIb-
KO CYIIecTBYeT Da3iIHYHBIX IIOCJIeI0BATEJIbHOCTeH M3 7 CHMBOJIOB 4Ye-
TeIpExOyKBeHHOrO andasura {A, B, C, D}, Koropsle comep:;kaT POBHO
naTsE OYKB A.

Hac uHETEpeCcYIOT CeMUCHMBOJLHBIE IIOCIEHOBATEJBHOCTH, JIIOObIe
IATH MEeCT B KOTOpPHIX Oyayr saHAThl OYKBOH A, a Ha JABYX OCTaB-
IIKXCHA MecTaxX MOIyT HaxoauThkcsa JiobOwsle uz 6yks B, C, D.

Hanpumep:

AN




Maea 1. Uudopmauuns

Tak xak Ha 6-M M 7-M Mecrax MOryT CTOATH JI00BIe M3 TPEX
ocraBmuxca O6yxks B, C, D, Tro Bcero cymiectsyer 9 (3 3 =9) pas-
HbIX CeMUOYKBEHHBIX IIOCJIEJOBATEJILHOCTE, B KOTOPBIX II€pPBBIe NATH
MO3UIMIA BaHATHI OYKBOIT A.

Ho Beap GykBbI A MOryT HaXOAMTHCH HA JIIOOBIX NMATH U3 HMEIO-
muxca cemu nosunmit. Hanpumep:

L2 Birpidihnly 18,4 20
A|lA|A|A A

I 2URgNgs dyebg 7
A|lA|A|A A

A cxoabko Takux BapuaHTOB Bcero? CKOJIBKO BCEro CyIiecTByeT
croco60B, KOTOPBIMM MBI MOJKeM BRIOpaTh NATh MeCT M3 CeMU IS
pasmelneEusa TaM OyKBEI A?

e Jnsa oTeBera Ha 9TOT BOIPOC HYKHO BCIOMHHUTL HEKOTOPHIE CBe-
JeHHs M3 H3YYEeHHOr0 B OCHOBHOH IIKOJIe pasaeaa MAaTeMaTHKH,
Ha3bBIBAEMOT0 KOMOMHATOPHUKOH.

B xombunaTopure HaGOp k 5JeMeHTOB, BHIODAHHBIX W3 AAHHOTO
MHOKECTBa, COJEpsKallero 7 PasJWYHBIX 9J€MeHTOB, HA3bIBAETCH CO-
yeTaHWEeM M3 n no k.

Jlnsi BEIYMCIIEHUS SHAUEHUA STOU BEJIHUMHBI IIpUMeHseTcs Gop-
MyJsa:

) H!
" kl(n-k)!’

3pecy nl=1-2- .. n.

JleHCcTBUTENEHO, MHOMKECTBO, ¢ KOTOPBIM Mbl MMEeM HeJiO0, COCTOMUT
M3 MECT IJIs B3aIllMCH CUMBOJIOB B IIOCJIEJOBATEJIBHOCTH. Kro sjgemen-
THl MOXHO o6osHaumtTe 1, 2, 3, 4, 5, 6 u 7. Tpebyerca BriOpaTh
U3 ITOr0 MHOJKECTBAa NATH MecT A pasmelneHHsa Oykeel A. Ywucao
BO3MOKHBIX BAPDMAHTOB MOYKHO BBIUHCIHTL KaK YHCJIO COYETAHHH M3

7 mo 5:

s__ 7T 1234567 67_

S = = =—"=21.
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O6paboTka nHpopmauun

WUrak, cymecrByer 21 BapuaHT BhIOOpa B ceMHOYKBEHHOM mocJe-
IOBATEJILHOCTH POBHO HATH MeCT IJisi pasMelleHuMs Tam OyxBel A.
s kaxaoro ua »rux 21 BapuanTOoB MMeeTca 9 pasHBIX BapHAHTOB
3alOJIHEHHUs JABYX OCTABIIMXCHA MecT.

Beero cymecteyer 189 (21 - 9 = 189) pasiudHBIX NOCIEN0BATENb-
HocTeit M3 7 CHMMBOJIOB ueThIpéxOykBeHHoro andasura {A, B, C, D},
KOTOpbIe COZep:KaT POBHO HATH OyKB A.

T'aBHOE yCJIOBHE HCIIOJIB30BAHWS HEPABHOMEDHBIX KOJOB — BO3-
MOXXHOCTHh OJAHO3HAYHOI'O JeKOJAMPOBAHHWA BalHMCAHHOIO C HX IIOMO-
b0 coobiieHusa. VIMeHHO MO2TOMY B TEXHUYECKHUX CHCTeMax IIHpO-
KOe pacnpocTpaHeHue IOJYYMJIN Ipe@HUKCHBIEe KOABLI: OHH COCTOAT M3
CJI0OB PAas3HOM MJHHBI, 3alMChIBaeMblIX 0e3 pasieIMTeIbHOr0 CHMBOJA.
IIpu sToM coolleHHe, 3aKOAMPOBAHHOE C UX IOMOIILI0, MOXeT OHITH
OJHO3HAYHO AeKOJHPOBAHO.

MNpédukcHbiii Ko — KOA CO CNOBOM MNepemMeHHoW AnuHbl, obnagato-
LLMIA TEM CBOWCTBOM, YTO HMKAKOe ero KOAOBOEe CNOBO He MoXeT ObiTb
Hayanom gpyroro (6onee ANMHHOrO) KOAOBOro Crnoga.

Hanpumep:

1) xox, cocroamuit u3 caos 0, 10 u 11, asasierca npe@UKCHBIM;
2) Kopx, cocrosammii us ciaos 0, 10, 11 u 100, He aBuAeTca npedUKC-

HBIM.

Iaa Toro urToObl cooOlieHue, 3allCAHHOE C IIOMOIILI0O Hepas-
HOMEpPHOI'0 KOJa, OJAHO3HAYHO IEKOJHPOBAJOCH, AOCTATOYHO, YTOOBI
HUKAKOe KOJIOBOE CJ0BO He OBLIO HauajioMm apyroro (6onee AJMHHO-
r0) KOJOBOTO CJOBa. JTO YCJIOBHe ellé HaswiBaloT yciosueMm Pavo (B
yecTs PobGepra Mapuo ®PAHO, aMEPHUKAHCKOTO0 Y4EHOTO, M3BECTHOTO IIO
paboramM B obsiacTH TeopHH HH(pOPMAIHH).

ObparHoe ycaoBue DaHOo TAKKe HABIAETCA JOCTATOYHBIM YCJO-
BHEM OJHO3HAYHOIO [JeKOAHPOBAHWUS HEPAaBHOMEPHOro Koja. B HEM
TpebyeTcsa, 4TOOBI HUKAKOW KOJA He ObLI OKOHYaHHMEM JApyroro (bojee
JAJMHHOIO) Koja.

JOns BO3MOXHOCTU OQHO3HAYHOro AEKOAMPOBaHWUA O0CTATOYHO BbIMOJSHE-
HWA OAHOro M3 ycnosuid MaHo — wunm NPAMOro, Unu oBpaTHOro.

Kak Bbl NMOHMMaeTe CMbICA 3TOro yreepxaeHus? MOXHO nM Ha ero
OCHOBE 3afABNATb, 4YTO E€C/AM 048 HEeKOTOporo Koga ycnosue dPaHo He
BbINOMIHAETCSH, TO OAHO3Ha4YHOe [OeKoAMpOBaHWe 3anucaHHoro c¢ ero
NOMOLLLIO COOBLIEeHUA HeBO3MOXHO?




MMasa 1. Undpopmauusa

Ilpumep 4. JIBomyHble KOABI AJas 5 OykB JaTHUHCKOro andasura
npejacTaBJieHbl B Tabnume:
A B C D E
000 01 100 10 011

BrisicauM, Kakoe coofmjeHue (Kaxoit HaGop OYKB) 3aKOIMPOBAHO
¢ IOMOIIBI0O 3TUX KOJOB ABOMUYHOM cTpoxoit: 0110100011000.

IIpoarasm3upyemMm mmeromuecs Kogbl: Koj Oyksel B (01) asiasercs
HauasoMm kKozma OykBel E (011); xkox Oyxksel D (10) sBasierca HayaaoMm
roma G6yxeer C (100).

Takum obpasom, npsamoe yciaosue PaHO AJIA 3aJaHHBIX KOJOB He
BEINOJIHAETCA. ClenoBaTesbHO, UMEIOUIYIOCHa JABOMYHYIO CTPOKY He/Ib3d
JeKOJHpOBaTh OAHO3HAYHO, €CJIH HaUaThb €€ NAeKOAWPOBAaHUE C HadaJa
(cneBa Hampago).

Q HayHuTe npoBoavThb OekoavpoBaHue paeowdHowW ctpoku 0110100011000
cnesa Hanpaso u ybegutecb B crnpaBeisIMBOCTM ycnoBua ®aHo.

Onsi uMerIIuXcs KOJOB BBINOJHAeTCH obpaTHOoe ycjaoBHe Pano:
HUKAKOM KOX He ABJAETCH OKOHYaHMeM apyroro xoza. CiemosaTelnb-
HO, UMEKINYIOCid ABOMYHYIO CTPOKY MOXXHO JeKOAMPOBATE OJHO3HaY-
HO, €CJIH Ha4YaTh eé AeKOAMPOBaHME ¢ KOHIA (cupaBa HAJIEBO).

H’I‘&R, HalpaBJieHHe OJHO3HAYHOTO NeKOAHPOBaAHHSA YCTAHOBJIEHO.
IIponecc AexoAMpOBAHMS MOMKeT OLITh IIPEACTABIEH TAK:

0110100011000

l
0110100011A

2
0110100EA

\
0110CEA
J
01DCEA

\
BDCEA

0 ECnv Ana HeKOTOpOW NOCNefoBaTensHOCTU KOJOB BbINOMHSAETCS npamoe
ycnosue daHo, TO eé AekoAupoBaHvWe cneayeT BECTV ClieBa Hanpaso.

Ecnv ons HEeKOTOPOI NOCneaoBaTesbHOCTM KOAOB BLINOMAHAETCH ofparHoe

ycnosue daHo, TO €€ OeKoAMpoBaHWe CneayeT BECTW CripaBa Haieso.




O6paborka nudpopmaumm

U3 xypca uHGOPMATHKH OCHOBHOH INKOJBI BAM 3HAKOMO IOHATHE
JlepeBa — WepapXHWUeCKOW CTPYKTYphI, CocTofAllei u3 Habopa Bep-
muHE u pébep. BepmuuHa, B KOTOPYIO He BXOAMT HH OfHOro pedpa,
HA3BIBAETCA KOPHEM; BepINMHBLI, U3 KOTOPBIX He BBIXOJUT HHA ONHOTO
pebGpa, HaseBaIOTCA JUCThAMU. JlepeBo, M3 BepHIMH KOTOPOTO BBIXO-
IAT TONBKO ABa pebpa, Ha3pIBaeTcA ABOMYHBIM (OMHADHBIM) HEepPEeBOM.

KomM6unanum, COOTBETCTBYIOIME JIMCThAM OMHApPHOTO Jepesa,
SABJAKTCA KOZOBBEIMH KOMOHMHAIHMAMH IpeHMKCHOIO KOAAa.

MpedukcHbIE KOAbI MOXHO HArnsaHO NPEeAcTaBuMTb C MOMOLLBIO KOAOBbIX
[EpPEeBbLEB.

IIpumep 5. Jlna KOAUPOBAHUA HEKOTOPOH IIOCIeNOBATEIBHOCTH,
cocroameir u3 O6ykB A, B, B u I', pemuan mcrnosbp30BaTe HEPaBHO-
MEPHEIH JABOMYHEIA KOJ, MNO3BOJAIIAN OJHOBHAYHO AEKOJAUPOBATH
IOJIYYEHHYI0 NBOMYHYIO HocieAoBaTesbHOCTh. na 6ykB A, B u B
WCIIOJIB30BAIN TaKkue Kojosele caosBa: A — 0, B'— 10, B - 110.

KakuM KOJOBBIM CJIOBOM MOKeT ObIThH 3akogupoBaHa Oykea I'?
Kox mosxen yaOBJIETBOPATH CBOMCTBY OJAHO3HAYHOIO NEeKOAHMPOBAHUA.
Ecim MOXHO HMCHOJB30BaTh 0oJiee OAHOrO KOZOBOI'O CJIOBA, YKa)KHUTe
KpaTuaiiiee U3 HHX.

s pemreHus 3aadyy BOCHOJIB3yeMcda OMHAPHBIM JepPeBOM.

OTMeTHM BepIIHHBI, COOTBETCTBYIOIIHE HCIIOJb3YEMBIM KOZOBBIM
cmoam: A - 0, B - 10, B - 110:

QB




Masa 1. Undopmauus

Taxk xax xKoMOMHAUMAM NPEMHUKCHOTO KOAA AOJKHBI COOTBETCTBO-

BaThb JIMCTHA ﬁnnapﬂoro JAepeBa, Hallle KOJAOBOe [epeBO MOJMHO BBI-
rageTe Tak:

e ©

WUrak, nnsa xomuposanusi 6ykesl I' MOHO HMcmoab3oBaTh Kon 111.

@ YCNoXxHuM ycnoeue 3apaqn. Tenepb koaupyemas nocnenoBaTteNbHOCTb
coctouT u3 6yke A, b, B, ' u [. Konossie cnosa ana 6yke A, 6 u B
onpegeneHsl: A — 0, 6 — 10, B — 110.
KakumMn koOoBbiMM cnoBamu MOryT ObiTb 3akoauposaHbl OGykebl I
v A7 Kog ponxeH ynoBneTBOpPATb CBOWCTBY OAHO3HAYHOrO AEKOAUPO-
BaHus. O6uWas onMHa KOOOBLIX CNOB A1 BCEX NSATU Byke AOMKHA GbiTh
MUHUMAaNbLHOM.

4.3. NMonck nupopmaumm

Heonenuma posib KOMIbIOTEPA B OpPraHM3alUy BasKHeHIIe# saja-
uyn 006paboTku unpopManum — moucka uHGOPMAIHH, HeOOXOAUMOMK
YeJIOBeKY /JIf PelleHus CTOAIIeH mepejy HHUM 3agadu.

@ BcnomuuTte, kak 4acTo v Kakyld MHGOPMaUMIo NPUXOAMUTCH WUCKaTb BaMm,
YyneHam Ballei CembW, BaliMM APY3bAM W 3HakoMbiM. lNpuBegute npu-
Mepb,

Bazavya moucka OOBIUHO (OPMYJIHMPYETCA CJAEeAYIOI(EM 00pasoM.
HNmeerca HeKoTOpOe XpaHUIUIe HHGOPMAUMH — UHPOPMALMOHHBIA
maccuB (TenedOHHBIH COPABOYHUK, CJOBADb, PACHHUCAHUE II0E3/I0B,
Juck c ¢aiimamu u ap.). Tpebyercs HallTH B HEM HYMXKHYIO HHOOD-
MAaIl{io, YAOBJETBOPAIOIIYIO ONpeleNéHHBIM YCJIOBHAM IIOHUCKa (Tese-
¢OH NaHHOW OpraHu3aluu, MepeBOJ MAAHHOTC CJIOBA HA AHTIJIMUCKHN
A3BIK, BpeMs OTIIpaBJIeHUs JAHHOrO moesja, ¢aitn ¢ pedeparom). Ilpm
3TOM, KakK IPaBWJIO, HEOOXOAMMO COKPATHUTH BpEeMs IOHCKAa, KOTOpoe
3aBHCUT OT cmocoba opraHusanuu Habopa AAHHBIX H HCIOJb3YyEMOI'o
ajnropuTMa IOHMCKA.

AJIropuT™M MOHWCK&, B CBOIO Ouepelb, 3aBHCHT OT crocoba OpraHu-
3anuy MHPOPMAIIUH.




O6paborka undopmaumm

Ecan maHHBIe HUKAK HE OPraHM30BaHBI, TO Mbl MMeeM JeJi0 C He-
CTPYKTYPUPOBAHHBIM HAaO0OpPOM AaHHBIX. [Ljs OCYIeCTBJIEHUA IIOMCKa B
TaxoM Habope NAHHLIX HPUMEHSEeTCs MeTOl II0CJIe0BATEJLHOro mepe-
Gopa: Bce aJIeMEHTbI, HAUMHAS C IIEPBOro, IPOCMATPHUBAIOTCA IOAPALX.
ITouck 3aBepmiaeTcAd B IBYX CJaydadx:

1) ucKoMBIii 2J€eMEHT HAMleH, IpH 9TOM MOKeT OBITH IMPOCMOTPEHA
KaK uacTh MMelomeroca Habopa ZaHHBIX, TAK ¥ Bech Habop, eciu
HCKOMBII 2J€MeHT OKasaJjicd IOCJeAHUM B Habope;

2) mpocMOTPEEE! BCe 3JIEMEHThI MMelolnerocss Habopa AaHHBIX, HO
HCKOMOTO JJIEMEHTAa Cpeljli HMX He OKAa3aJoCh.

JIluTe bHOCTh TIOMCKA METOAOM IIOCIefoBaTeNbHOro mnepedopa
onpenenserca kKak N/2, rae N — pasmep HabGopa aanHbIX. Jle#ct-
BUTEJLHO, MCKOMBIA 2JIEMEHT MOXKeT OKasaThbCs NEePBBIM CpeaH Ipo-
CcMaTpUBAeMBIX, ¥ B OTOM cCJydae AJUTENILHOCTh TOMCKa paBHa 1.
Ecnu ucKOMBIN 2JIEMEHT OKa)KeTcsd TOCJIeJHUM HJIH ero He OKaxeTcd
BoOOIE, TO AJIUTENBHOCTH Noucka Oyzer pasHa N. Eciau nposectn:
OMCK IOCJIeZOBaTelbHLIM IepefopoM AOCTATOUHO MHOTO pas, TO OKa-
JKeTcH, U4TO B CPeJfHeM Ha MoucK TpebyeMoro ajieMeHTa YXOAUT N/2
IPOCMOTPOB.

Topasgo MpoIe OCYIIeCTBJIAThH MOUCK B CTPYKTYPMPOBAHHOM Habo-
pe nasHBIX. CTPYKTYPUDPOBaHUE CBA3aHO C BHECEHHEM OIpe/AeJEHHOro
TOPANKA, ONPEAeJEHHON OPraHM3allHU: PACHOJIC)KeHUs NAHHBIX B aj-
baBUTHOM NOPSAAKE, TPYNIUPOBKU 110 HEKOTODHIM NpH3HaKaM H T. A.
Ecau wuuGOpManHMsA CTPYKTYpUpPOBaHA, TO IIOMCK OCYIIECTBIAeTCH
fnIcTpee, MOKHO IOCTPOHMTH ONTHMAJbHBIM &JTOPHTM.

PaHee MblI y)Keé DAcCMATPHUBAJIM MeTOJ NOJOBMHHOTO nejenus. OH
npuMeHsieTrcs K HabopaM [aHHBIX, 3JIeMEHTHl KOTOPBIX YHOPANOYEHBI
o HeyOLIBAHWIO, T. €. KaKABIH IOCJIEAYIOINHN 3JIeMEeHT He MeHbIle
(bosbIle MM paBeH) NPeABIAYINEro:

0.15 azﬁ asé e Apge

HckoMblii 2JIeMEHT CpPaBHHUBAETCA C IeHTPAJbHBIM JJIEMEHTOM
[IOCJIe{0BATEJIbHOCTH, HOMEp KOTOporo Haxomurcs kak [N/2]+ 1.
KBagpatable cKoOKH 3aechk 0003HAUAIOT, UTO OT DEe3yJbTaTa JAeJIeHUsA
GepéTcA TOABKO Iejas 4acTh, a ApofHasa uacTh oTOpachiBaeTcH.

Eciu HCKOMBIM »JjieMeHT Oojbile IEeHTPaJbHOro, TO IIOHMCK IIpO-
JIOJIPKAeTcA B NMPAaBOil YACTH NOCJeAoBaTeJbHOCTH. ECIH MCKOMBIHA dJ1e-
MEHT MeHbIIe NeHTPAJILHOro, To — B JieBoi. Eciau 3HaueHMs MCKO-
MOTr0 3J€MEHTA ¥ ILEHTPAJBHOIO COBIANAIOT, TO IIOMCK 3aBepliaeTcsHd.

Paccmorpum paboTy 2TOro ajaropuTMa NOMCKa HH(MOpMaAUU#M Ha
npumMepe.




Masa 1. Uudpopmauus

IIpumep 6. B mocsiefoBaTeIbHOCTH YHCEN
061 087 154 180 208 230 290 345 367 389 456 478 523 567 590 612

Tpebyerca Haiitu umcso 180.
ITpocmorp 1. PaGoraem co Bceil mocieposBaTesbHOCThIO. Onpene-
JIfieM LEeHTDPAJBHBIA 2JIeMeHT (OH MOAUYEPKHYT):

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

CpaBHMBaeM HMCKOMBI 3JIEMEHT C IEeHTDPAJTbHBIM.

Ilo pesynbraTam cpaBHeHMsi OTOpackiBaeM INPaBYI0 YACTh IOCJe-
JOBaTEJIHLHOCTH.

IIpocmorp 2. PaGoraemM ¢ JeBO# 4YACTHIO IOCJIELOBATEIHHOCTH.
OnpezensieM IeHTPANBHBINA 3J€MEHT (OH IOAYEPKHYT):

061 087 154 180 208 230 290 345

CpaBHHBaEM HCKOMBIM 3JIEMEHT C IeHTPAIbHBIM.

ITo pesynbraraM cpaBHeHHMs OTOpAChIBAeM NPABYI0 YaCTh IIOCJE-
AOBATEJILHOCTH.

ITpocmorp 3. PaGoraem ¢ JieBO#f 4YACTBIO IOCJIENOBATEIBbHOCTH.
OmnpesenseM IEHTPAJbHBIA 3JIeMEHT (OH MOAYEPKHYT):

061 087 154 180

CpaBHMBaEeM HCKOMBIM 3JIEMEHT C IEHTPAJIbHBIM.

ITo peaynbTaTaMm cpaBHEHHsI OTOpAchIBaeM JIEBYIO 9ACTh IIOCJIEHO-
BaATEJbHOCTH.

IIpocmotrp 4. PaGoraeM ¢ mnpaBoil 4YacThIO IIOCJIEAOBATEIHLHOCTH.
OnpenensieM LeHTPAJbHBIA d/1eMEeHT (OH IOXYEPKHYT):

180

LenTpansHblii dIeMeHT coBIafaeT ¢ UCKOMbIM. IlomcK 3aBepmiéH.

Kak cBf3aHbl ONWTENLHOCTL NOUCKa MeToaoomM nNONOBUHHOIO AefeHua mn
ANMHa UCXOOHOM nocnenoBaTenbHOCTM AaHHbIX?

CAMOE [IJIABHOE

OGpaboTka uH(POpPMANMM — ITO IeJEHANDPABIEHHBIA INIpOIece
H3MEHEeHHA COJep:KaHuA HiIu (OPMBI IpPeACTABJIEHUA HWH(MOPMAINH.
CymecTByer nBa pasauyYHBIX THOA 06paboTKM MHMOPMAIHK:

1) o6paboTka, cBA3aHHAA C NOJYYEHHEM HOBOTO COZEP:KAHUSA, HOBOIK
uHpOpMAanUH;

2) obpaborka, cBASaHHAs ¢ HM3MeHeHWeM (ODPMEI IIPeACTABJICHUS
uH(GOPMAIIUY, HEe M3MEHSAIOIAas €€ CONep KaHW.




O6paborka nudpopmauum

Koauposanune — aro obpabGorka uHGOpPMaANUHM, 3aKJIHYAIOIIAACH
B eé mpeoOpasoBaHUM B HEKOTOPyiO (hopMy, yAOOHYIO AJs XpaHEHHH,
nepezauu, o6paGoTKu MHGpOpMaLWK B JajbHeHIIeM.

Kox — 210 cucrema (CIMCOK) YCJOBHBIX 0003HaYeHMH (KOZOBBIX
CJIOB), HCIIOJB3YEMBIX AJA NpeJcTaBlIeHUs HHOODMAaIUH.

IIpeduKCHEIH KO — KOJX CO CJIOBOM IepeMeHHOH AJMuHBI, 00Ja-
JAlOIIMi TeM CBOMCTBOM, UTO HHKAKOE ero KOJ0BOe CJI0BO He MOJKeT
6BITH HauyasoM aApyroro (6osee anunHOro) KomoBoro ciosa. Coobmie-
HHe, 3aKOIMPOBAHHOE C IMOMOINbI0 Npe(UKCHOro Koja, MOKeT ObITh
OZHO3HAYHO [IeKOJHPOBAHO.

3amaya moucka MH(POPMAIMH COCTOUT B TOM, YTOOBI B HEKOTOPOM
xpaaunume uHGopManuu (MHGOPMAIMOHHOM MaccuBe) HAWTH MHOOP-
MAIIMIO, VI OBJETBOPAIIYIO OINPEeNeJéHHLIM YCJIOBUAM IOHCKA.

Bpemsa momcka 3aBUCHT OT crocoba opraHusanuu Habopa AaHHBIX
¥ UCHOJb3yEeMOTO AJITOPHTMAa IIOHCKA.

JIlna ocyliecTBIeHHUs NMOMCKA B HECTPYKTYPHPOBaHHOM Habope aaH-
HBIX NIPUMEHFETCA METOJ IOCJIefoBaTeIbHOro Iepebopa.

ITouck wHGOpPMAIIMM B YHOPAJOYEHHOM o HeyOwIBaHMIO HabGope
JIAHHBIX MOKET OBITh OCYIECTBJIEH MeTOJOM IIOJIOBUHHOIO [OeJIeHUH.

Bonpocbl M 3apanuns

1. [IpuseauTe mnpumepsl npomeccoB obpabGorkm uHHMOpPMAIUH, KO-
TOpbIE 4Yallle BCEr0 BaAM NPUXOAMUTCH BHINOJHATHE B XuU3HHU. s
KajXJoro IIpEMepa OIpeAeNnTe WMCXOJHBIe JIaHHbIe, AJTrOPUTM
(npaBuna) o06paboTKM M moJydaeMble pesyabTarhl. K Kakum
TunamM o6paboTku MHGOPMAIMH OTHOCATCS STH IIPOIECCHI?

2. IloAacEUTE CyTh NOHATHNA «KOJMPOBaHHE», «KOA», «KOmoBad Tabd-
JHIAa».

3. CeeropuosHas IaHeJ b COAEPSKHUT IIECTh M3JNYYalIIUX 3dJIeMeH-
TOB, KM}IHI"I M3 KOTOPBIX MOKeT CBETHTBCA HJIU KPaCHBIM, HIHA
JRéJITbIM, UM 3eJIEHBIM IBETOM. CKOJBKO PA3JIHYHBIX CHI'HaAJIOB
MOKHO IepefaTh ¢ INOMOINbBIO IMaHeJaH (nce H3ay4darwInque aJieMeH-
THI JOJKHBI I'OpeThb, MOPANOK I[BETOB HMMeeT 3HauyeHue)?

4. ABTOMOOHIIBHEIII HOMED COCTOMT M3 HECKOJBKHX OyKB (koamde- 0
cTBO OVKB OJZHMHaKOBOE€ BO BCeX HOMEpPAax), 3a KOTOPBIMH cCJIeny-
o7 Tpu uudpsl. [Ipu sToMm wucnoassyiorca 10 mudp u ToaBKO
5 6yxks: A, B, C, D u F. Tpebyerca He menee 100 TeIicAY pas-
JAUUHBIX HOMepoB. Kakoe HauMeHbIIEe KOJHYECTBO OYKB JOJIMK-

HO OBITH B aBTOMOOMJIBHOM HOMepe?




Maea 1. Undpopmauus

. CKOJIBKO cylIecTByeT pasJM4YHBIX I[IOCJ]eJoBaTeabHOCTEH u3 6

CHUMBOJIOB 4YeThIpéxOykBeHHOro andasura {A, B, C, D}, koro-
pble cozepixar He MeHee AByX OyxkB A (T. e. ABe m Oosee Gyk-
Bel A)?

6. CpaBHHTEe paBHOMEpDHble W HEepaBHOMEpDHBIe KOZBI. KaKoBBl uX
OCHOBHBIE JOCTOMHCTBA M HEHOCTATKU?
7. Kaxne koapl HaspiBaioT npepuxcasiMu? IloueMy OoHM Taxk BaxK-
HBI? B uéM cyTh mpsiMoro um obpaTsHOro yciaoBmii ®aHo?
8. IBonuHBle KOABI AJA 5 OYKB JAaTMHCKOro andaBuTa IpeACTABIE-
Hbel B Tabuaume:
A B [ 1 D E
000 | 01 10 11 001

N3 4eTBIPEX COOOIEHMM, 3aKOAUPOBAHHBIX 3TUMHM KOJAMH, TOJIBKO
onHo npumno Oe3 ommbxku. Haiinure ero:

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

. [lna KoAMpOBaHMS HEKOTOPOil IOCJEJ0BATEIBHOCTH, COCTOAIIeit

uz O0yks A, B, B, T u ][I, ucnoss3yercsi HepaBHOMEDHEIi BO-
HYHBIA KO, MO3BOJAINUK OAHO3HAYHO JEKOAUPOBATH MOJyYeH-
HYI0 ABOWYHYIO IIOCJEL0BATENBHOCTh. IIpH 5TOM HCHOJB3YIOTCH
crenyomue xkomei: A — 1110, B — 0, B — 10, I' — 110.
Kakum KOZOBBIM CIIOBOM MOKeT ObITh 3aKoaupoBaHa Gyksa J[?
Koax nosskeH ynoBIeTBOPATH CBOMCTBY OJHO3HAYHOTO AEKOXLHPO-
BaHusa. Ecim MokHO mcmosnb3oBaTh 6ojiee OZHOrO KOHOBOIO CJIO-
Ba, VKa)KHUTe KpaTuaiiliee M3 HHX.

. JIna KoAMpOBAHWSA HEKOTOPOHW TMOCHeN0BATEIbLHOCTH, COCTOSIIEH

us Oyxs A, B, B, I' u ][I, ucnonsayercd HepaBHOMEDHBIH TpO-
MYHBIA KOJ, UO3BOJAMINNANA OJHOZHAYHO JAEKOAMPOBATEH IIOJY-
YEeHHYI0 TPOMYHYIO IOCJeAoBaTeJNbHOCTh. Bor aror kom: A — 0,
B— 11, B — 20, I' — 21, I — 22. MoXXHO JIM COKDaTHTH
Ans OZHOW u3 OYKB [UIMHY KOHOBOI'O CJIOBA TAaK, YTOOBI 3aKOIU-
POBAHHYIO IIOCJELOBATENBHOCTS MO-IIPEXKHEMY MOKHO ObLIO fe-
KOAUPOBaTE onaHO3HauyHO? Koxbl ocTraibHBIX OYKB MEHATHCS He
JOJI3KHBI,




OGpa6orka uHpopmaumm

11. Ina mepesauyd 3aKOAMPOBAHHBIX COOOIIEHWI HMCHOJB3yeTcsa Tab- o
JIAIA KOMOBBIX CJIOB M3 ueTbIpéx OykB. IlpuueM HCHONB3yIOTCA
TonbK0 OykBel A, P u V. CkoJBKO Da3JIUUYHBIX KOJOBBLIX CJIOB
MOeT OBITH B TaKoi Tabuauie, €CJid HA B OJHOM CJIOBE HeT
TPEX OAUHAKOBBIX OYKB, MAYIIUX MOADPSA?

12. MeTomoM IIOJIOBHHHOTO AeJeHHA B IOCJIEeJOBATEIbHOCTH UHMCEJI
061 087 154 180 208 230 290 345 367 389 456 478 523 567 590 612
Tpebyercsa HaiTu uyuciao 590. OnuiiuTe mpoliecc IMOMUCKA.

13. B MexayHapoaHoM KOHKypce mo mHbopMaTuke «Bo6Ep» MIKOJIb-
HukaM Oblra mnpeanoskena 3sajgada «Craan», IOArOTOBJIEHHAA
cnenuanucramMmu us fAnmommm. Bor eé yciaosue.

Ilnorark B BobGposoit [lepesne ucnonabsyer 31 ckiazx, IpOHyMepo-
BaHHBIH oT 1 o 31. OpHaxael oH 3a0bLI, CKOJBKO CKJIAJ0B yiKe
3aIlOJIHUJI, HO IOMHMT, YTO 3AIIOJHSJI UX B MOpPAJKE BO3PACTAHUA
HOMEPOB.

Yro06bl YMEHBLIIUTHL KOJMUYECTBO OTKPHIBAHUA [Bepeil, OH JeHcCT-

ByeT cJaeAyIIIUM obpaszoMm:

CHauana OTKPBIBaeT CKJIJ CO CpeAHMM HOMepoM — ckiaaz Ne 16.

3arem:

® ecou ckjaan Ne 16 myer, OH pelIaeT KMCKAThL IEPBBHIM He3amos-
HeHHBIH cKJajs B mpomeskyTxe or Ne 1 no Ne 15, oTkpniBaer

OmATE CpefHMH CcKJan — crigag Ne 8 — u moBTOpsAET IpOoIle-
AYDPY;

* ecsiv ckaax Ne 16 zanmonHeH, TO HYMXHBIM CKJaJ OH HIIET
Mexnay Ne 17 u No 31, oTkphiBaeT CpefHHMI CKJIax — CKJaj

Ne 24 — u moBTOpsAET HpPOUEAYPY.

ITocse Bcex AeHMCTBUNA ILIOTHHK OOHADYYKWJI, UTO 3aII0OJHEHB! OBLIN
ckaansl or Ne 1 go Nt 15 BruroumTenbHO. CKOJNBKO JABepeil eMy
MPUIIJIOCE OTKPBITH?

Pemure sty 3azauy. Kakoil u3 pacCMOTpPeHHBIX HaMH MeTOJIOB

noucKa OBLI HMCIONB30BAH TepoeM 3TOM 3ajadm?
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Nepepaya u xpaHeHune uHbopmMauum

5.1. Nepepaya nipopmauun

Ilepepaua wHpOpPMALUM — OAMH U3 CAMBIX PACIPOCTPAHEHHBIX
nHDOPMAUMOHHLIX npoueccoB. W3 kKypca HHODOPMATHKH OCHOBHOM
IIKOJBI BaM M3BECTHO, YTO HPOIECC Iepenadyd HMHOOPMAaIMU IIpoMC-
XOAUT OT MCTOYHHKA K NPUEMHUKY N0 MHGOPMAIIMOHHBIM KaHAaJlaMm
cBa3u. IIpH 3TOM MOYKHO BBIJEJIHTH CJAEAYIOIIHEe IIIarH:

1) mepepnaBaemasi uH(pOpPManUA KOAUpYeTcA — NpeAcTaBigerca B Gop-

Me HEeKOTOpPO# IoCJeA0BATEJbLHOCTH CHUI'HAJIOB, CHUMBOJIOB, 3HAKOB;

2) uadopManusa NEePeHOCHTCA HA HOCUTEJb, JOIYCKAKIHHE TpaHC-

IIOPTHPOBKY Ha paccTosHue (Oymara, 3JIeKTPHUYECKHUH MMIYJbC,

PagHOCUTHAN H ADP.);

3) MCIoNB3YIOTCA CBOMCTBA HOCHTEJIA, NMO3BOJSIONINE €My IIPEeoAoJeTh
paccTosiHUe, OTHEJSI0IIee HCTOYHHK OT NpUEMHHKa (Ansa Oymask-

HBIX IHCEeM — aBTOMOOMJIb, IIOE3J]], CaMOJIET; A JJIeKTpHuue-
CKHMX HMNOYJbCOB — Kabesb, AN PaJHOCUIHAJIOB — pPAaJHUOBOJIHEI
HT. L)

4) pomefmui A0 NPAUEMHHMKA CHI'HAJ NOJIKeH OBITh HM3BJIEYEH M3 Ka-

HAJIA CBASBU U IEPeHeCEéH HA JOCTYIHBINA /Ui 00paloTKHM HOCHUTENb;
5) saxogupoBaHHAasg WHQOPMamus JoJKHA OBITH pacmim@poBaHa M

npeobpasoBaHa B (oOpMy, HOCTYNHYIO IJId BOCHPUATHUSA C IIOMO-

IIbI0 OPraHOB YYBCTB 4YeJOBEKa.

PaccvorpuMm Oonee moapoOHO TeXHHYECKHe CHCTeMBI Iepefadyu
uHQOPMAaIUKM, B KOTOPHIX AJd Iepeladyd HWHMOPMAIIAM HCHOJL3YIOT-
cA TexXHWYeCKHWe cpeactBa cBa3uM (TenedoH, pajguo, TeJleBHAeHHE U
HWHuTepHET).

BcnomMuute, C Kakumu OTKpbITUAMU U mn3obpeTteHnsmu B obnactn ne-
pepayv wvHbOpMauum CcBA3aHbl WMMmeHa AnekcaHgpa bBenna, leHpuxa
lepua, AnekcaHgpa CrenavoBuya [lMonosa u MNynbenbsmo MapkoHW.

Ha pucynke 1.13 mpexacraBieHa cxema liepefadyu uHGOpPMaIMy II0
TeXHUYECKHUM KaHajJaM CBA3H, npeayoxxkenHas HKaozom Illemnonom.

’%‘fﬂ‘ MoacHuTe npeactaBneHHble Ha cxeme (puc. 1.13)
kD npoueccsl Ha npumMepe pasroBopa No mMobunsHoMy Te-
nedoHy. Mcnonb3yiiTe onucaHHblE Bblle wWarvu npouec-
ca nepepaqiv MHboOpMauuK.




Nepepnavya n xpaHeHme nHPopmauuu

LUym.
MCTO4HMK Kogupyowiee ! Oexoauvpyowee MpuémMHUK
wHdopmauwm [~ | YCTPOICTBO yCTpOWCTBO || MHbOpMaLMM
| 3awwmTa i

Puc. 1.13. Cxema nepemaun uHPOPMAINN IO TEXHHUYECKMM KAHAJIAM CBASH

Passoro poja nomMexH, HMCKajkaioliue IepelaBaeMblii CHUIHaAlX H
NpUBOAAINME K IoTepe WHMOpManmuu, HaseBaloT mymom. Ecau mno
KaHaly nepefaércs aHAJOIOBBIM CHTHAJ (HampuMep, PasroBop IBYX
HOAPYT B BaroHe MeTpO), TO Np¥ HeGONBIINX LIyMax CJAYIIATeNIO BCEé
JKe ynaércs NOHATH cofeps:xaHuwe coobijenus Oiarozaps M30BITOYHO-
CTH, CcylmecTByIomeit y J060oro ecrecTBeHHOro #Asbika. [lns cucreMm
AMCKpeTHOM nu(pOBO# CBA3M moTeps Aayke oxHOro Oura (ecau He
HCIIONBb3yeTcHd M3OBITOUHBIA KOA) MOJKET IPUBECTH K IOJHOMY obec-
IeHuBaHNI HMHpOpPMAIUH.

Bonbloi BkNag B passBuTWe Teopun CBA3WM BHEC Bbl-
[AOWMACA COBETCKMIA U POCCUICKMIA Yy4éHblid Bna-
oumup  Anekcavgposud  KoteneHukos  (1908-2005),
3acnyrv KOToporo npwuaHaHbl BO BCEM mupe. Ero uc-
cnenoBaHusa MoOCBsiEeHbl npobnemam COBEPLUEHCTBO-
BaHWA METOOOB paguonpuéma, WM3y4eHuio paauono-
mex u paspabortke metopos 60pubbl C HUMU.

B coBpeMeHHBIX TEeXHWUYECKHX CHCTeMaX cBsisu Oopbba ¢ mymom
(3ammuTa OT IIyMa) OCYILEeCTBJSEeTCA IO CAeAYIOINIMM JABYM HampasJlie-
HUAM.

1. YerpaHeHHe TeXHWUYECKHMX [IOMeX, CBA3AHHBIX C ILIOXMM KayecT-
BOM JIVHUM CBS3HM, HE3AIMUINEHHOCTHIO JPYI OT Apyra pPasIMYyHbIX
HOTOKOB HMH(pOpPMaIuu, IepejaBaeMbIX IO OJHHM H TEM Ke Ka-
HajgaMm. I ycTpaHEHHMs TAKHMX IIOMEX MCIOJL3YIOT 3KPaHHPO-
BaHHBIe Kabesu, NIPUMEHAIOT pas/iMdHBle (PUIABTPBI, OTHAEJAIOIINe
MOJe3HbIA CHTHAJ OT IIyMa # T. JI.

2. V36bITOYHOE KOAMPOBAHHE CAMOI'0 IEpPeJaBaeMoro coobmieHHus, IIO-
3BOJIAOINEe KOMIIEHCUPDOBATEL MOTEPI0 KAKOU-TO YacTH IlepelaBae-

MO 110 JTUHMAM CBASH MHMOPMAIIHH.
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MN36bITOMHOCTE KOAA — BTO MHOroKparHOe MOBTOpPeHWe nepenaBaemMbix
[aHHbIX.

Ho upeamMepHaAa M30BITOYHOCTHL IPUBOAMT K 3aJlepyKKaM H yI0po-
KaHUO cBA3U. IloaToMy OUYeHB BaXHO HMETH AJITOPUTMBI MOJIYUEHUS
ONTHUMAJIBHOIO KOZA, OJHOBPEMEHHO 00ecleurBalolero MUHHMAJIbHYIO
“30BITOYHOCTE NepefaBaeMoil MH(GOPMAIUKA U MaKCHUMAJBHYIO HOCTO-
BEPHOCTH NPUHATOK MHGOPMAIMH.

B coBpemenHBIX cHcTeMax HudpoBoil cBasu Ana 6opsbbl ¢ more-
peit uHGOPMAIMM YACTO NPUMEHSETCH CAeAYyHIMui npuéMm. Bcé co-
ofujeHune pasbuBaerca Ha mopuum — Omoxu. [lnsa xamporo 67oka
BBIYMCJIAETCH KOHTPOJIbHAS CyMMa, KOTOpas Iepefaércss BMecTe C
ZaHHBIM OsoxoMm. B mMecTe mpuéma 3aHOBO BBIYUC/IAETCA KOHTPOJIBHAA
cyMMa IpHHATOro 0JIoKa, W ecJIM OHA He COBIAJaeT C MepBOHAYAJb-
HOM, TO Iepegada AaHHOTO OJIOKA IOBTOpPHETCH.

Ba)kHOH XapaKTepHCTHKOH COBPEMEHHBIX TEeXHHUYECKUX KaHAJIOB
nepenayu WHGOPMAIIMHM SABIAETCA HX NPOINYyCKHAA cHocobHOCTL —
MaKCHMAaJbHO BO3MOMKHAsA CKOPOCThH Ilepegadyd HHGOpMAaIWuH, H3IMe-
pAemass B dburax B cexkyHay (6mr/c). IIponyckHas crocofHOCTE KaHANa
CBSI3M 3ABUCHUT OT CBOMCTB HCHOJBL3YEMBIX HOCHUTENeH (3JIeKTPUYECKMIt
TOK, PaJAUOBOJHBI, cBer). TakK, KaHAJNLl CBA3H, HUCHOJBL3YIOIIHE OII-
TOBOJIOKOHHBIE Kabelw ¥ paguocBsA3b, 00JIa[al0T NPOMYCKHOM CIIO-
COOHOCTBIO, B THICAUYM PAa3 NPEBLIIAIINENd MPOMYCKHYI0 CIOCOGHOCTH
TenedOHHBIX JHHUMA.

Cxopocts mepenaun uHEdGOpMauMH 10 TOMY HWJIM HHOMY KaHAaIy
3aBHCHT OT IIPOIIYCKHOM cHmocoOHOCTH KaHaja, a TaKKe OT [IJHHBI
3aKOJMPOBAHHOIO COODIIeHMs, ONpeAesisieMOi BBEIODAHHBIM AJI'OPUTMOM
KOAMPOBAHUA WHODOPMAIMH.

CoBpeMeHHBIE TeXHUYECKHE KaHaJbl CBA3K 00JaaroT IeJbIM
PAZOM JOCTOMHCTB:

° BBICOKAS NPONYCKHAs cIHoco0HOCTH, obecreunBaeMasa CBOMCTBaAMM

HMCIIOJIB3YEMBIX HOCHTEeH;

° HANGKHOCTb, CBA3AHHAS C MCIOJbL30BAHMEM IIapajjIeJIbHBIX Ka-

HAJIOB CBSI3H;

* MOMeXO03aNHIIEHHOCTh, OCHOBAHHASA HA aBTOMATHYECKHX CHCTeMax

IIPOBEPKH LEJIOCTHOCTH TepefaHHo# uHboOpManum;

* YHHBEPCAJBHOCTHh HCIOJbL3YEMOr0 JBOMYHOTO KOZHA, IMO3BOJIAIO-

Lmero nepegasarb J00y0 uHGOPMAIUI0 — TeKCT, uaobpaskenwue,

3BYK.




MNepepaya n xpaHeune uHpopmaunm

O6bém nepepaHHo MHdopmaumm I BeiMucnseTcs no dopmyne: 0
I=v-ti,

roe v — CKOpoCThb nepepayu uHdopmauum (B 6Gutax B cekyHay), a t —
Bpema nepepaqn.

PaccmoTpuM HECKOJIBKO IPHUMEPOB pEIIeHHUA 3aad, HMEIOIINUX
OTHOIIIEHHE K Tpolleccy nepegauu uHMGOpPMAIUY,

Hnsa ©OoJiee HArJASAJZHOTO IIPEACTABJIEHHA VYCIOBHIL HEKOTOPBIX
3ajad, CBA3AaHHBIX C IIpoleccaMy Iiepefadd HHOPOPManuM, yA00HO
pHCOBATH JAHMarpaMmy, Ha3o0pa)karomlyo ABa W 0oJiee mpomecca c
Pa3MeTKO#l BpeMeHHBIX OTMETOK MX HadaJa U oKoHuaHWU. IIpumepom
TAKOM AuarpaMMbl siBjsieTcs auarpamma [amrra.

Huarpamma I'anTra npexacraBiser co0oif pasMemiéHHBIE BIOJbL IO-
PHUBOHTAJILHON IIKAJbl BpeMEeHH OTpe3KH (IIpAMOYIoJIbHBIE MOJIOCKH),
Ka)KAbIil H3 KOTODPBIX COOTBETCTBYET OTAEJHBHOMY NPOIEeCCY HJIH 3a-
pave. Hauajyio, KoHel M AJNMHA KajKJOro TAKOI'O OTpe3Ka COOTBETCT-
BYIOT HAaYaly, KOHIY H JIATEeIhHOCTH TOI'0 HJIM HWHOI'O IIpoliecca,
a caMH OTPe3KH pacmoJjiaraloTcs APYr IIOA APYTOM CO CIABHUIOM IIO
TOPH30HTAJH.

Ons HarnsgHoro NpeacTtaBneHusi NOCNeAoBaTeNsHOCTA peanvu3aumy (CuH- 0
XPOHU3ALMKN) HECKONBKUX MPOLECCOB MOXHO MCMNONb30BaTh Avarpammb
NPOUECCOB WK guarpammbl MaHTTa.

Hpumep 1. V Tonu ecrs gocryn k ceru VHTEpHET 1O BBICOKO-
CKOPOCTHOMY OJHOCTODOHHEMY pPaJHoKaHaly, obecrneuyuBaioneMy CKO-
pocTs monyuenus mHGopmanuu 220 Gur/c. ¥V Mumm HeT CKOPOCTHOrO
poctyna B MIHTepHeT, HO eCThH BO3MOXXHOCTH HONYydYaTh MHGOPMALUIO
or Tonmm no HU3KOCKOPOCTHOMY Tene)OHHOMY KaHAJYy CO CpeaHei
cxopocteio 22 6ur/c. Muma norosopuiacsa ¢ Touseii, uro Tor 6Gyaer
CKauyuBaTh AJA HEro JaHHbIe 00béMom 5 MOaiT IO BBICOKOCKOPOCT-
HOMY KaHaJy ¥ PeTPaHCJIMpPOBATH X Mmumnie mo HH3KOCKOPOCTHOMY
kaHany. Komneiorep Tonu Moiker HauaTh PeTPAHCAAIHNIO AAHHBIX He
pasbine, yeM uM OyayT moaydeHsl nepsiklie 0,5 MOaiT aTHX ZAaHHBIX.

KakoB MHHUMAaJILHO BO3MOJKHBINH IPOMEXKYTOK BpeMeHH (B CEKVH-
Jlax) ¢ MOMEHTa 3aBepIIeHHs CKAauMBAHHA NaHHBIX Tosedd A0 MOJIHOTO
ux nonydyeHua Mumieii?

Kaxk cxopo Mwuma cMOKeT IOJHOCTBIO IIOJYYHUTH BCE AAHHEIE,

ecau Tons HauHET MX ckaumBanue B 16:007?

QRN
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B aroit 3amaye MBI MMeeM JeJI0 C ABYMs IIpoleccaMy Iepefadyn
uHpOpManuy, OCYIIEeCTBJAAEMBIMH C pasHOl CKOPOCTHIO.
1. IIpomecc cxaumBaausa uHGOpManuu Tosell 1O BBEICOKOCKOPOCTHOMY
KaHaxy. JauresbHOCTH BTOrO mpomecca 5+ 223/220 = 5 - 23 = 40 c.
2. Ilponecc ckaumBanus  wuHbopmanum  Mmumeii mo  HH3KO-
CKODOCTHOMY KaHaly. JIuTenbHOCTh aToro mponecca
5-223/218 = 5 . 210 = 5120 c.

% MNpun peweHun 3apad HeobX0QMMO COrNacoBbIBaTb pa3MepHOCTU Benu-

YUH,
Tak, ecnu CKOpocTb nepegayn uHdbopmauun 3apaHa B Gutax B CekyHAay,
TO ¥ 3Ha4YeHus 0O6BLEMOB WMHOPMaUMKN cneayeT Bbipa3uTb B Gutax.

W3 yciaoBus B3ajadd cJejyer, YTO BTOPOI Npolecc HAYHHAETCHA
CIyCTs HEKOTOpPOe BpeMs IOocJie Hayajia [epBOro Iponecca. Berameaum
9TO BpeMd:

0,5-223/220=0,5-23=4c.

Ha puarpamme I'anTTa pesyibraThl MPOBEAEHHBIX PACYETOB MOXMKHO
n300pasuTh TaK:

5120¢c

16:00:00

Ha pmarpamme BHAHO, YTO AJIs OTBeTAa Ha IIEPBEIH BOIpoc HAIO
HAaNTH PasHOCThb:

5120 — (40 — 4) = 5120 — 36 = 5084 c.
OTBer Ha BTOpOi BOIPOC IOJYYHM, BBINOJHHUB CJEAYIOIIHE BBI-
YUCTIEeHHSA:

5120 +4 = 5124 c,
5124 c =85 mMuu 24 c = 1 u 25 mun 24 c.

ITonHOCTRIO MONMYYHMTH BCe NaHHble Mumra cMoXkeT He paHee 4eM
B 17:25:24.




Nepepnaya u xpaneHune nHbopmauum

Huarpammy I'anTTa MOMKHO JONOJHUTH IIOJIYYEHHBIMHA PE3yJILTATAMM:

= 5084 ¢

5120 ¢

5124 ¢

16:00:00 17:25:24

IIpumep 2. ¥V Bac ecTh BBICOKOCKODOCTHOH CIYTHHKOBBIH HOCTYH
B HHTepHeT, ofecneudBalOLIMi MMOJYYeHHEe NAHHBIX OT cepBepa co
ckopocteio 4 000 000 6ur/c. 3anpockl ¢ Bamiero KOMHIBIOTEpa nepena-
joTca Ha cepBep co ckopocthio 128 000 6mT/c yeped HOAKJIIOYEHHBIH
K KOMIBIOTEPY COTOBBINA Tesie)OH, BBINOJHAINUN (DYHKIHHA MoOAeMa.
Bam HeoOxoauMO ckauaTh (aiy ¢ My3bIKAJbHOM 3alHCBI0 00BEMOM
12 M6aitr. Uadopmanusa mo CIOyTHUKOBOMY KAaHANY Iepegaércs ¢ cep-
Bepa makeTaMH, o0bEM KOTOpHIX He npeBnimaer 5 Moaiir. Ilpu arom
OIS TMONYYeHUSA KayKJIoro nakeTa Balll KOMIbIOTED CHaYaja JOJMKeH
nepegatre B ceTh sanpoc ofwémom B 25 Kbair.

CMmosxere i BBl cKauaTh TpebGyemblit daitn 3a 25 c?

Daiin obrémom 12 MoaiiT Oyuer nepegaBaThCs IIaKeTaMH, He IIpe-
Belmamomumu 5 M6aiT; ciemoBaTesibHO, BCEro MakeToB Oymer Tpu —
anBa mo 5 Mbait m ogua — 2 M6Gair.

IIpouecchl mepegayYm Ka)kaoro u3 ABYX NakeToB rmo 5 M6aiiT 3aii-
Myt mo 5 - 223/4000000 ~ 10,5 c. Ha nepegauy 2 M6Gaiit morpedyercs
~ 4,2 c.

IIpuémy kakaoro maxkera OyaeT HpeAlleCTBOBATH Iepeaada 3aIpo-
ca obwémom 25 Kb6aiir. Kamzasiit pas aror npomecc 6yaer OCyIiecTB-
aaTeea sa 25 - 213/128000 = 25 - 213/(210 - 125) = 1,6 c.

H306pasum umMmemmyocs undopmanuio Ha guarpamme lanTra:

16¢c
— =10,5¢

Vv
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Brruucaum obmiee BpeMsi, TpebOyeMoe IJif cKauMBaHUA (haiiua:
2:-(1,6 +10,5)+ 1,6 +4,2=30c.

Takum obpasom, 25 cexkyHz OygeT HeJOCTATOYHO, YTOOBI CKaydaTh
TpebyeMsblit daii.

IIpumep 3. JoxymeHT o6bémMom 10 MOGaiT MOMKHO mepeaaTh C
' OZHOIO KOMIIBIOTEpA Ha APYro# AByMsa crocobamu.
0 A. Ilepegates mo KaHaNy CBA3W 0e3 MCIOJB30BAHHUA apXHUBATOpA.
B. CxaTh apXuBaTOpOM, IepelaTsh apXWB N0 KaHANy CBA3U, pac-
MaKOBATh.
Kaxoit crmocob ObicTpee M HACKOJBKO, €CJIH:
° cpefHASA CKOPOCTH Iepefauyd JAHHBIX [0 KAHAIY CBA3H COCTABJIAET
218 Gur/c;
“ 00BEM C3KATOr0 ApXHBATOPOM JOKYMeHTa paBeH 25% OT HCXOA-
HOro ob6béma;
* Bpemsi, TpebyeMoe Ha C)kaTHe NOKyMeHTa, — 5 CeKyHZ, Ha pac-
MaKOBKY — 3 CeKyHABI?
Ins pemneHus naHHOM 3ajaum Auarpamma laHTra He HY’)KHA; J0-
CTATOYHO BBIMTOJHUATHL PACYETHI AJIS KaKAOT0 U3 HMMEMIUXCA BapuaH-
TOB Nepejadyu HMHGpOpMAIHU.
Pacemorpum BapmanT A. [[JIMTenbHOCTH Iepenadyu HWHQOPMaIuH
B BTOM cayuae cocrasuT: 10 - 223/218 = 10 - 25 = 320 c.
Paccmorpum BapuanT B. JyimTesnsHOCTE Hepefadd HWHGPOPMaIHUH
B 9TOM CJIydae COCTaBHT:

5 + 0,25 -10- 228 /28 4+ 3 = 5+ 80+ 3 =288c.
Bpemsa Bpems Ha nepegauy Bpems

Ha cKaTve B yIIakOBaHHOM BHe Ha pacnaxKoBKY

Hrak, Bapuant B Grictpee Ha 232 c.

5.2. XpaHeHnue umHdopmauumn

0 COXpaHUTb WHPOPMALMIO — 3HAYWNT TEM UM UHBIM CNOCOGOM 3aduk-
CUpOBaTL €€ Ha HeKOTOPOM HocwuTene.
Hocutenb nHdopmaumm — 370 MarepuansHas cpega, ucnons3yemas ans
3anucu n xpaHeHuss MHGopmMauuu.




NMepepaya n xpaHeHne MHpopmaunm

OcHOBHBIM HOCHTeJIeM HMH(pOpPMaIUM IJIA 4YeJOBeKa ABIAETCHA ero
cobcTBeHHAass NaMAThb. 110 OTHOIIEHHIO K YeJOBEKY Bce IpOYHe BUJLI
HOocHUTe el MH(OpPMAIUH MOKHO HA3BATH BHEIIHUMH.

OCHOBHOE CBOMCTBO 4YeJIOBEYECKOH naMsaTH — OnIcTpoTa, ONEepaTHB-
HOCThL BOCIIPOM3BEAEHUS XpaHsinehca B Hell mHpopmanum. Ho mama
NaMATh He HANEKHA: YeJOBEeKY CBOMCTBeHHO 3a6bIBaTh MH(pOPMAIIUIO.
XoTa NCHXOJOTM YTBEPMKAAIT, YTO W3 NAMATU 4YeJioBeKa HUYero He
WCUe3aeT, TeM He MeHee YeJIOBEK JOBOJBHO YacTO TepseT crnocobHOCTH
K BOCHPOM3BENEHUIO HEKOTOphIX 3HaHuii. MeHHO ansa OoJsiee Ham€x-
HOrOo XpaHeHHs MHGMOPMAIMHM 4YeJOBEK HCIOJIb3yeT BHEIIHHEe HOCHTe-
¥, OPTaHH3yeT BHEIIHHEe XPaHHJIUIA MHQOPMAIWH.

Buapl BHELIHUX HOCHUTEJIEH MEHAJUCh CO BPEMEHeM: B JIDeBHOCTH
aTo OBLIM KaMeHb, AepeBo, manupyc, Koxxa u ap. Hoarue rojaer oc-
HOBHBIM HocuTenaeM uHbpopmanum Oblia Gymara. PasBuTHe KOMIIbIO-
TepHON TeXHWKH I[PHUBEJIO K CO3JAHHMI0O MArHUTHBIX (MarHUTHAsA JIeHTa,
THOKMI MArHUTHBIM AWCK, JKECTKMUM MATHHTHBIA JUCK), ONTHUYECKMX
(CD, DVD, BD) u apyrux COBpeMeHHbLIX HOCHTeJie HH(pOpMaIuu.

B macrosmee Bpems HaubGojee HATEKHBIMU HOCHUTEJAMH HHGOP-
Malli¥M, 3aOMCAaHHOM IM(MPPOBBIM crocoboM, HABIAIOTCA ONTHUECKHE
JAUCKH.

IIpumeHeHHe ONTHUECKOTo cmocoba 3amucu Havantock B 1980-x
rogax. Torga ¥ NOABHJIMCH ONTHYECKHE AWUCKH, MHAUe HA3LIBAEMBIE
komnakT-guckamu (CD), Ilponecc sanucu @ CUMTHIBAHMA HHOOpMAaLUM
TAKMX JMCKOB OCYIECTBJSeTCS NpU momoinu Jiasepa. Muadopmanmon-
masa émxocte CD cocraBaser or 190 zo 700 MB.

Bo Btopoit monmosuHe 1990-x roj0oB NOABUIHMCE IHU(MPOBBIE MHO-
ronenessle aucku DVD, umHDOpManMOHHAA EMKOCTH KOTOPBIX H3-
Mepsajack y:ke B rurabaiitax (mo 17 GB). DVD wumeror Takoil xe
pasmep, Kak u CD, HO AnsA 3anmMcH W CYMTHIBAHUA JAHHBIX B HHX
IpUMEHAETCs Jiadep ¢ MeHBIIeH JIMHOM BOJIHBI, 4YTO oObecrmeduBaeT
0oJiee IJIOTHYIO CTPYKTYPY pabodeii IMOBEPXHOCTH, IO3BOJIAS XPaHUTh
U CYUHATHIBATH OOJbuINi 00bEM MHGDOPMAIIHH.

B xomne 2000-ro roma BmepBhle 0bl1 npexacraBier Blu-ray Disc
(BD) — onTuyecKHii HOCHTEJb, MCIOJb3YEMBIH IJIfA 3allMCHU C IIOBBI-
IIeHHOM NJIOTHOCTBIO XPAHEHUA IU(MPOBBIX NAaHHBIX, BKJIKYAA BUIEO
BBICOKOM wyérkocTu. Kommepueckuii sanycxk BD, momosKuBIINI HAYAJO
ero MmMUPOKOMY pAacIpoCTpaHeHHIo, ObLI ocymiecTBiaéH B 2006 rony.
B BD jans 3anMcy ¥ UTEHUSA JAHHBIX HMCHOJIB3YeTCA KOPOTKOBOJIHOBBIM
(405 M) cuHe-(hHOJIETOBBIH Jazep. ITO MO3BOJIAET IIPH COXPaHEHHH
duznueckux pasmepor CD u DVD (12 cm) ysBenumuurh #MHGpOpMALH-

ogHy0 émkxocte BD no 50 GB m Gomee.




Maea 1. Uupopmauun

Q Kakas OCHOBHas TEHOEHUMSA MNPOCNEXVBAETCA B Pa3BUTUM ONTUHECKUX
Hocutenein uHpopmaummn? Cdhopmynupyiite eé u nonpobyite obocHo-
BaThb.

B nmocneprue ronel mosIBMJIMCH ¥ MOJMYYWIXA IIUPOKOE PACIPOCTPa-
HeHHe BCEBO3MOXKHBIE MOOMJILHBIE DJIEKTPOHHBIE (IU(MPOBBIE) YCTPOIi-
CTBA: IIJIAHIIETHbIE KOMIILIOTEDBI, CMApPT(OHBI, YCTPOMCTBA AJs UTe-
HUA 3NeKTpoHHBIX KHUr, GPS-nasuraropsl u ap. IlosaBiaerne Taxmx
YCTPOMCTB CTajl0 BO3MOXKHO, B TOM 4uHCJe, Ojgarogapsa paspaboTke
TPHUHIUIIMAILHEO HOBBIX HOCHTeJlell MHOGODMAIUH, KOTODBIe:

* obnazaroT GONBIION MHMOPMAIMOHHON EMKOCTBRIO HIPH HEOOJBIIAX

(pusuyecKUx pasmepax;

¢ XapakTepHusylOTCd HH3KHMM 3HeprornorpebieHueMm mpu pabore, obec-
neyuBas HApPALY C 9TUM BBICOKHME CKOPOCTH 3allCH ¥ YTeHU:

JaHHBIX;

® BHEpProHe3aBMCHMBbI DU XPAHEHUH;
® UMEeIOT HOJTHH CPOK CJIYyKObI.

Bcemu atumu kadectBamu obiaagaer (Quem-namsarte (aHrn. flash-
memory). Brinyck IOCTPOEHHBIX HAa MX OCHOBe (emr-HakomuTeseii,
Ha3bIBAEMBIX B IIpocTopeunH «uemmkamMu», 6611 Havar B 2000 romy.
CeromHa IIMPOKO WHCHOAL3VIOTCA (Quemn-Haxonureaun or 8 GB 1mo
128 GB.

o B HacTosilee Bpemsi akTuBHO BeayTca paboThl NO CO3AaHMIO elwd 60-

nee KOMMakTHbIX HocuTenein MHpOopmMaLmMm Ha OCHOBE HaHOTEXHOMOMWA,

MMEIWKMX Oeno ¢ Monekynamu wm artomamum Belwsectea. o npeanono-

XKEeHUAM 3KCNepToB npubnuautensHo 4yepe3 15-20 neT NNOTHOCTL xpa-

HeHuss uHGOpMauun BO3PACTET HACTONLKO, YTO Ha HOCUTENL C GU3KU-

yeckumu pasmepamu B 1 cM® MOXHO Gymer 3anucarb Kaxaylo CekyHay
Y4EeNI0OBEYECKOW XWU3HW.

CoBpeMeHHEBIE CHCTeMBbI XDaHeHUs WHOOPMAINH, IEeHTPAJIbHBIM
3BEHOM KOTOPBIX ABJIAIOTCA HOCHTEJIH WH(MOPMAIAM HJIH 3allOMHHAIO-
Imue YCTPOMCTBAa, BHJIIOUYAIOT B cebs TakKe WHCTPYMEHTHI Ioucka (mo-
HCKOBBIe CHCTEMBI) M CpeAcTBa oToOpaskeHHs mHGopManuu (ycrpoiict-
Ba BbIBOZA). Takme cucrembl xpaHeHus uHGOPMAIMKA ONpPEAEJIEHHOTO
HasHauyeHUs (oIpeleIEHHONM NpeAMETHONW 00JacTH) NPeACTABIAIOT
coboii 6a3bl NAHHBIX, DAHKW JAHHBLIX U 0asbl 3HAHHUIH.

O B atom naparpade npu pasroBope 06 MHGDOPMAUMOHHOW EMKOCTU HO-
cuTtenein Mbl ucnonb3osanu obo3HaveHna MB v GB onsa Ttakux enuHuu,
kak Mmerabait u rurabait. He nokasanoce MM Bam 310 HEOBLIYHBLIM,
Tem Gonee 4to B NpeabiayweM naparpade Mbl roBopunu 06 o603Ha-
yeHuax M6aint u ainr?




Mepepavya u xpanenne nHpopmaLum

[Jeno B TOM, 4TO MHOTME COBPEMEHHbIe OnepaunoHHbIeE CUCTEMBbI Mpo-
[OMKAOT NPUOEPXMBaTLCA npuHumna, 4to 1 kunobant paseH 1024 Gaiir,
B TO BPEMSsl Kak NMpPOW3BOAMTENM 3anOMMHAIOLLMX YCTPOWUCTB CYUTAIOT ero
pasHbiM 1000 Gaitt. Ecnu Ha CD wnn npyrom Hocutene vHpopmauuni Bbl
BMOMTE HAnNuUcb, Hanpumep, 700 MB, 10 nNoHMMaTe MNPUCTaBKy «mMmera»
30echb crnefyer B TPaauMUMOHHOM MaTemMaTM4yeCcKOM CMbICNE, a UMEHHO:

700 MB = 700 - 103 KB = 700 - 103 - 103 6aiiT = 700 000 000 Ga¥iT.
CAMOE I JIABHOE

Ilponecc mnepemauu uHGOPMALUM MIPOMCXOAHUT OT HMCTOYHUKA K
ONpUEMHUKY 110 MWHAOOPMANUOHHBIM KaHAJaM CBA3U.
CoBpeMeHHBIE TeXHHYECKHUe KAHANBI CBA3HW 00jajaloT nepej paHee
M3BECTHBIMH LEJBIM PAJOM JOCTOMHCTB:
® BRICOKAs IPOIYCKHAS CHOCOGHOCTH — MaKCHUMaJbHO BO3MOMKHAA
CKOpOCTh mepeAadd HHPOpManUH, H3MepAemMas B OuTax B ce-
KYHAY;
® HanEKHOCTh, CBSBAHHAA C HMCIOJIb30BAaHUEM IapaJUlelibHbIX KaHa-
JIOB CBSA3H;
® IOMEeXO03alHINEHHOCTh, OCHOBAHHAA Ha aBTOMATHYECKHX CHCTEMax
OPOBEPKH IeJOCTHOCTH IepefaHHO MH(MOPMAIUN;
° YHHBEPCAJbHOCTH HKCHOJIb3YEeMOro ABOMYHOIO KOAA, IMO3BOJISIOIIEr0
nepeaasaTh J00yi0 HHGOPMAIUAIO — TEKCT, M300paxKeHue, 3BYK.
06bém mnepemanuoit wuubopmanuu I BeIUHcAdAeTcs 1o GQopmy-

ne I =v-t, rTAe v — CKOpoCTh mepejauyM MH(popmManuu (B 6urax B
CeKyHAy), a { — BpeMmsda Iepenadyu.
CoxpaHuTh MHGOPDMAIMIO — 3HAYMT TeM HJIH HHBIM CIOCOOOM

sa(puKCcHUpOBaTh €€ Ha HEKOTOpOM HOCHTeJIe.

Hocurens mH(pOpMaAIUMH — 5TO MaTepuajJbHasd cpeaa, HCIOJIb3ye-
Maf AN 3anucu U xpaHeHus uHdopmanuu. CoBpeMeHHBIE HOCHTEIN
urdopmanuu o06saga0T 6GONBIION WHPOPMAIMOHHOW EMKOCTBIO IIPH
HeboMbmIUX (PUBMUECKUX pasdMepax; XapaKTepU3yIOTCA HUSKMM JHep-
ronorpebinenueM npu pabore, obecnedynBas HaApALY C 9THM BBICOKHE
CKOPOCTH 3AlMCHU ¥ UTEHUs [JAHHBLIX; JHEProHE3aBHCHMBI IIDH XpaHe-
HHH M HMEIOT JNOJITMH CPOK CJIY»KOEI.

Bonpocs! u 3apaHus

1. OnumurTe cxemMy nepegaum HHMGOpPMaAIMM IO TEeXHHYECKUM Ka-
HaJilaM CB#fA3H. YR&H{HTE KOMIIOHEHTEL S‘TOﬁ CXeMbl B IIpolnecce
nepejauv WHMGOPMAIMKA IIPA MCIOJb30BAHUM COTOBOM CBA3H.

2. Kakue cymecTByloT crnocobsr GopsbbBI ¢ ImymMOoM B IIpolecce

nepepaun uHOpMALIAHN?




fraesa 1. Uudopmauuna

3.

4

5

®

Kar Brelumcasgercs o0béM uHQOpMAanuM, IEPEJaHHON MO KaHAIY
cBA3U?

OxapakrepusyiiTe COBpeMeHHbIe KaHAJbl CBA3H. KakuMm gocro-
MHCTBaMH OHHM obJazaioT?

CxopocTh mepefauyd MHMOPMAIMM MO HEKOTOPOMY KAaHAJY CBA3H
cocrasiager 256 000 6ur/c. Ilepepaua ¢aiina uepes sT0 coenuHe-
HUe 3aHsAga 2 MuHYTH. Onpezenure pasmep nepegaHHoOro aina
B KujaobaiTax.

Hdns dero ucnonesyiorca aumarpammsel antra? Kak oHm cTpo-
arcA? Ilpy pemeHWH KaKuX JKU3HEHHBIX 3a7ay Bbl MOMKeTe HUX
IPHUMEHHATE?

Hannasle ob6bémom 100 MoGaiiT mnepesaloTca M3 NYHKTa A B
nyHKT B mo kamany cBssu, ofecneumBamuieMy CKOPOCTh Iepe-
maum naEHbIX 220 6ur/c, a 3arem u3 nmymkra B B mymkT B mo
KaHaNy CBf3H, obOecrneuyMBaioOIeMy CKOPOCTh Mepejauyd JaHHBIX
222 6ur/c. Bamepkka B NyHKTe B (BpeMsi MexAy OKOHUAHMEM
npueMa BAaHHBIX M3 NYHKTa A M HavaJoM Hepefiayd B IMYyHKT B)
cocraBiaser 24 cexyHAasl. CKOIBKO BpeMeHM (B CeKyHAax) IIpo-
IIJIO ¢ MOMEHTa Havaja Iepejavyd JaHHBIX M3 OYHKTa A 10 HUX
MMOJTHOT'O MHOJy4YeHHUs B nyHKTe B?

HoxymeHT (6e3 ynmakoOBKHM) MOXKHO IepejaTh 10 KaHAJIY CBASH C
OZHOTO KoMublOTepa Ha aApyroil za 40 c¢. Eciau npensaputesnnHO
VOaKoBaThk JOKYMEHT apXMBATOPOM, II€pelaTh YIAKOBAHHBIN HO-
KYMEHT, a IIOTOM PAacClaKOBaTh HA KOMIbLIOTEpe MOJy4YaTesls, TO
obmiee Bpems IHepefaym (BKJIOYAs YIAKOBKY M DAaCHaKOBKY) CO-
craBur 20 c. Pasmep ymakoBaHHOro AOKyMeHTa cocraBiaser 20%
pasMepa HMCXOAHOro AoKymeHTa. CKOJMBKO BpeMeHHu (B CeKyHIax)
VIIJI0O Ha YNaKOBKY IAaHHBIX, €CJIM H3BECTHO, YTO HA MX pacla-
KOBKY BpeMeHH moTpeboBayioch B JABa pasa bojbire?

Jlera ckauuBaer auctpubyruB OC Linux c¢ sapybeskHOro caii-
TA-PENO3UTOPUA, TMOJB3YACH OJHOCTOPDOHHUAM KaHAJIOM uud-
POBO#l mepegauMm HAaHHEIX dYepe3 TeJeBU3NOHHOe ddUpHOe Be-
maHue, obecIeYMBAOIUM NPHEM WHOOPMAIMH CO CKOPOCTHIO
422 6ur/c. Ilpu srom uuboOpMamus uepexaéres (parmMeHTa-
vMu no 10 MbGaiir. [ins Havaga nepefaudm Kaskaoro ¢parMeHra
KoMmInbioTep JIeHBl JOJKeH OTHpaBUThH HA CepBep cooblneHHe-3a-
npoc obbsémom 32 K6ailt, a mocie noaydeHus (pparMeHTa IOA-
TBEPAUTE ero 0e30mMGOUHBIN IPHUEM OTAEJBLHBIM coobIieHUeM
obwémom 16 KoGaiir. [na ornpaBku Takux coobuieHuit Jlena
noss3yerca paguomogemom GPRS, kKoropwiii obecrmedyuBaeT CKO-
pocTh mepesauu wuHbpopmanum xo 128 - 213 Gur/c. Onpexenure




Mepepavya u xpanexwne nHpopmauum
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MHUHHUMAaJIFHO BO3MOXXHOe Bpems (B ceKkyHzax), 3a Koropoe JleHa
CMOMKeT ckadaTb ¢aitn nguerpubyruBa obwémom 350 Mbaiir.
Posro B 12:00 mama mocraBus Ha cKauyuBaHWe (ain u ompene-
JIAJ, 4To 3akauxa zaimér 20 munyr. Korma daiin mamer 6511
ckauan Ha 20%, mMamMa mocraBmiia Ha CKauMBaHUWe CBOH haiii.
Yepes 6 mMuHyT mocine Mambl Kosis nocraBusi Ha CKaYHBaHUe
cBoit (aiin. Ilpm ckaumBanum ABYX (ailloB CKOPOCTH CKAYM-
BaHUA KaMJAOro B JBa pasa HHUIKe IIEePBOHAYAJILHOM, IPH CKa-
YMBAHUM TPEX (allIoB CKOPOCTh CKAYMBAHMSA Ka)XJI0ro B TPHU
pasa HUMKe NepBOHAYAJIbHOM, IPH CKAYMBAHWU OJHOTO — paB-
Ha NepBOHAvYaJbHOM. B Kaxkoe BpeMsa 3aKOHYHT CKauuWBaHHUE
cBoero (haiiyia KaXKAbld M3 YJEHOB 3TOH CeMbH, €CJIH O0BEMBI
BCeX CKauyuWBaeMbIx (aitnoB paBHBI?!

. [lna nepenauu IOMEXOYCTOMYMBBIX COOOIIeHUH, andaBHT KOTO-
PBIX cOIep:KUT 16 pasIuYHBIX CHMBOJIOB, HCIOJIL3YETCHA pPaBHO-
MEDHBIHA JABOMYHBIH KOA. ITOT KOJA YAOBJIETBODSET CJEAVIOIIEMY
CBOMCTBY: B JI060M KOJOBOM CJIOBE COJAEPIXUTCA UYETHOE KOJHU-
YecTBO eAUHMI, (BO3MOKHO, HH OAHOI). Kakyio HauMeHbIIYIO
AJUHY MOMKET MMeTh KOZOBOEe CJOBO?

. Kakoe 3HaueHuMe mMeeT xpaHeHWe WHGOPMAIIMM IJIA BCEr0 de-
aoseuecTBa? s ormensHOro uyesoBeka?

13. Korpa 6suta m3obperena maraurHas samuchk? IIOArOTOBBTE He-

14

15

6onbimoe coobiierEne 06 3TOM M3006pPETEHWH M O MATHUTHBIX HO-
CHTeJIAX HMHMOpMAIIHH.

. IlonroroBsTe HeGosbIIOE coobIIeHWE O (HUNUECKOH TpHpone
ONTHYECKOro crnocoba sanucu uHGOPMAIWH.

. Beruucnure 00BEM yueOHMKa HHPOPMATHKM B 3HAKaxX. Bobis-
CHHUTE, CKOJIBKO Y4YeOHMKOB TAKOro e 00bEMa MOKHO 3allH-
cate Ha CD émrocteio 700 MB npu ycJOBHM HMCHOJIB30BAHUSA
BOCBMHPA3PAAHOIO KOMIBIOTEPHOIO Koza. Ilpeacrasere, I10-
MeIlleHWe KaKUX pasMepoB mnorpebyercs sl CKJIAJUPOBAHUSA
TAKOI'0 KOJIMYeCcTBa YyueOHMKOB.

AononHutencHble marepuansl K rnaee CMOTPUTE B asTOPCKOW Macrtep-
CKOMA.

1) ITo marepmanam xoukypca «KHT — koMmblOTEDHI, MAMDODMATHKA, TEXHOJOTHH»
(konkurskit.org).

A
&




Mmaepa 2

KOMIMbBIOTEP U ErO
NMPOrPAMMHOE OBECINEYEHME

§ 6
WUcTopus passutus
BbIYUCITUTENIbBHON TeXHUKWU

6.1. 3ranbl MHPOPMaLMOHHbIX NpeobpasoBaHun
B obwecree

BekaMu JIOAH COBEpPIIEHCTBOBAJNH CHOCOOBI M MeTOAbl Ilepeja-
uM, HAKOIJIeHUsi, 00paboTku u XpaHeHusa uH(popmamuu. IIpu aTom
cpeacTtBa o0paGoTkm MHGpOpMauuM, Kak U cama uMHGOpPMaNM#A, BUIO-
U3MEHAJNCh W PACUIMPAIN CBOM BO3MOMKHOCTH HACTOJIBKO, YTO 3TO
NPUBOAMJIO K IepeMeHaM B OOLlecTBeHHbIX OTHomeHuAX. IlosaBuiacs
TePMHUH <«HMHGODMAIMOHHAS PEBOJIONHA», KOTOPHIM IPHHATO 0603HA-
4yaTh KapAUHAIbHLIE U3MEHEHHUs WHCTPYMEHTAJBLHON OCHOBHI, crocoba
nepejayy ¥ XpaHeHWsA WHGOPMAIUM, a TakKe 00béma uMHpOPMALUH,
JOCTYHHON aKTHBHOM 4YacTH HaCeJeHHd.

0 WHdopMaumnoHHan PeBoIiouMa — KapavHaibHOEe W3MEHEHWe WHCTPY-
MEHTa/IbHO OCHOBBbI, CNOCOGOB Nepefaiyn v xpaHeHus uHdopmaumuy, a
Takxe ob6béMa uHpOPMaLMK, OOCTYNHOW aKkTWBHOW 4acTu HaCeneHus.

IIpMHATO BBIAENATH NATH MHMOPMAIMOHHBLIX PEBOJIIOLHIA, ompeje-
JNAONMX, 10 CYTH, NATH 3TANOB MHOOPMAIMOHHBIX IpeoOpasoBaHU
B obmecrse (raba. 2.1).

Copep:xanue NepBoil WHGOPMAUMOHHON DEBOJIOLUHM COCTaBIAET
pacnpocTpaHeHHe M BHeJ[peHHe B [eATeJbHOCTh U CO3HAHME dYeJoBe-
Ka s3bIKa. Bropas mHGOpPMANUOHHAA peBoJionusA Oblia CBA3aHA C
naobperenueM nucbMeHHOCTH. CyIIHOCTB TpeTbei UH(POPMAILHOHHOMK
PeBOJIOIIMHA COCTOHT B Haoﬁpe'rennn KHUTOne4YaTaHuda, cJlejiaBliero
mobyl0 mHGOpPMAnWiO, U OCOOEHHO HAy4YHbIe 3HAHUA, NPOAYKIHEH
MaccoBoro norpebseHus. Yerséprad MHMOPMALMOHHAS PEBOJNIONHA CO-
crosila B MPUMEHEHHH JJIEKTPHUYECKOH anmapaTypbl [JJisi CKOPOCTHOI'O




AcTtopus pasBuTus BbiNUCIIUTENIbHOW TEXHUKMW

Tabnuua 2.1

3ransl uHdopMaLMOHHbIX NpeobBpa3osannii B obecTee

Hudopmannon-
Has PeBOJIOLHA

Conepxanne

Peaynsrar

(XV — cepenuna
XVI B.)

ronmevyaTaHUs Kak
OZTHOH M3 MIepBLIX
MH(MOPMAITHOHHBIX
TeXHOJIOTH

IlepBas IlosaBaenue u Ilepenaua uHbDOpMAIIMU
pacnpocTpaHeHue B IIPOCTPAHCTBE ¥ BO BPEMEHH
A3BIKA C OOMOINLI0 YCTHOM pedH.
3anomMuHaHHe WHGOOPMAIUH
Bropas Haobperenue IIpuHIUOHAIBHOE YIIYYIIe-
MUCHMEHHOCTH HUE€ BO3MOYKHOCTEH XpaHeHus
nadopmanun. Hakanaueanmue
3HAHMH ¥ MX oepegada OT
[IOKOJIEHUA K IMOKOJEHHIO C
IIOMOIbI0 IHUCHMEHHBIX JOKY-
MEHTOB
Tperssa HzobGperenne KHH- He ronsko coxpaHeHuwe HWHGDOP-

MaluM{, HO M TOBBIIMIEHHE eé
JOCTYOHOCTH ¥ pacllupeHHe
cthepsl e€é pacnpocTpaHeHHS
3a CUET yBeJIMYEHUS THparkeii.
IITupoxoe pacupocTpaHeHue
HH(pOpMANHH, HAYYHBIX 3HA-
HUit, WHOOPMAIMOHHON KYJb-
TYPHI

Yerséprasa
(kormen XIX B.)

OTKpBITHE 3JIEKTPH-
YecTBa U CO3JaHue
Ha 2TOH OcHOBe
CpeJICTB KOMMYHH-
Kanuu (Teserpad,
TenedoH, pamuo,
TeJleBu3op)

ITosBleEHe IMIMPOKOTO CHEKTpa
criocoboB xpaHeHUs HH(pOpMa-
nun, OnepaTHBHAA Iepelada u
HaKamnJauBaHWe MHpOpManuHu B
JOCTATOYHOM 00BEME

Ilarasn
(70-e rr. XX B.)

Hzobperenne Muk-
poIponeccopHoit
TEXHOJIOTHH W TOAB-
JeHue MepCOHANLHO-
ro KOMIbIOTEepa

Cospanme cucreM HaKalJIUBa-
HUA ¥ Iepefadd AaHHBIX, BHe-
JIpEHHEe KOMIBIOTEPHEIX ceTei,
NpUMeHeHHe KOMIIBIOTePHBIX
HH(MOPMAIMOHHLIX TEeXHOJIO-
ruii. PopMUpOBaHUE JHUYHOCTH
C BBICOKMM YpOBHEeM HHGMOpPMHU-
POBaHHOCTH ¥ HWH(OPMAIMOH-
HOH KYJIBTYDPBI




Maea 2. Komnsiotep u ero MO

¥ MAacCOBOTO pAacIpOCTPaHeHHWs BCeX BHUAOB WH(MOPMAIUH U 3HAHUH.
IlaTas, nocaenHsas, MHPOPMAIIMOHHAA PEBOJIOIAA CBA3AHA C CO3AaHM-
€M CBepPXCKOPOCTHBIX BBIUMCJIMTEJBHBIX YCTPOHCTBE — KOMIBIOTEPOB.
C mosBJIeHMEM H MAacCCOBBLIM PAaCIPOCTPaHEHHEM KOMIIBIOTEPOB UeJIOBEK
BIIEPBEIE 38 BCH HCTOPHMIO PA3BHTHA IIHBHJIM3AIMAN IOJYYHJ MOIIHOE
cpencTBo A 3M(PEeKTHBHOIO MCIOIb30BAHUA MH(OPMaIUOHHBIX pecyp-
COB, JJIf YCHUJIEHUS CBOEM HHTEINNEeKTYaJlbHOH JeATeJbHOCTH.
B0O3MOKHOCTh MCIIONB30BAHUA YJIEHAMH OOIIecTBa IOJHOM, CBOe-
BPEMEHHOUW M J0CTOBEPHON WH(OpMaIuy B 3HAYUTEJbHOH Mepe 3a-
BHCHT OT CTEIIeHHW pPAas3BUTHUS M OCBOEHHA HOBBIX HH(POPMaIMOHHBIX
TeXHOJOIUH, OCHOBOM KOTODBIX SBJAETCH BBIYHCIUTEJbHAA TEeXHHKA.

6.2. UcTtopus pa3BuTUs YCTPOWCTB ANA BbIYUCNEHUNA

B pasBuTHH YyCTPOMCTB AJii BHIYMCJIEHHI MOMKHO BBIIEJINTHL He-
CKOJIBKO 3TAaIlOB:

* «JIOMEXaHHUEeCKHii» aran — uzobpereHue cyérTos, Tabiun Henepa
u jgorapudmMuyecKor JIHHeNHKH;

* «MeXaHWYeCKHIi» JTall, HAYaJ0 KOTODPOI0 CBA3BIBAETCA C Iep-
BbIMHM IIONBITKAMH CO3JZAHUA MeXaHWYECKOW CYETHONW MaIlMHBI,
npeanpunaaTeiMa Jleonapgo na Bunum (1452-1519). K aromy xe
3TAaNy OTHOCHUTCS CO3JAaHMe MHOTOYMCJIEHHBIX BAPHMAHTOB CYETHBIX
MaIIMH 4 apudMOMETPOB, a4 TaK:Ke IPOEKT aHAJIWTHYECKOH Ma-
muEe Yapassa Be60upika, kKoropas [HoJKHA Obljia BBIIOJIHATH
BEIUMCJIEHNA 0Ge3 yd4acTHs YeJOBEKa;

® CO3JAaHHE 3JIEKTPOPEJEeHHBIX BEIUYMCIUTENbHBIX MAIIUH (BBIYHCIH-
TenbHble MamuHbl [oBappa Diikena, I:xkoHa AtanacoBa, Kompana
Iyse u ap.);

® co3jaHHe JJIEKTPOHHEIX BEIYMCIMTENLHBIX MamuH (9BM):

* cospanme IBM (oH-HeHMaHOBCKOH apXHUTEKTYDbI;

" OTXOJ OT TPAAMUIHOHHON (HOH-HEUMAHOBCKOH ApXHTEKTYDPHI, HC-

MOJIE30BAHHE IIPOIECCOPOB, PaboTAIIUX IapaJiejbHo.

IlorsATHE «BBEIYMCIUTEILHAA TEXHHUKAa» CEroJHA TECHO CBA3LIBAET-
cA ¢ KoMmIbloTepamu, Koropsie 0 80-Xx rojJoB HpOILIOTO BeKa y Hac
B CTpaHe HA3BIBAJH 3JIEKTPOHHBIMHU BBHIYUCANTENbHBIMH MAallHHAMMH.
B sTOM cMBICJIe B PasBUTHM BBIYMCJIUTEILHON TEXHHKH TaKiKe MOXKHO
BBIIEJINTH HECKOJBbKO 3TANOB, CBA3AHHBIX C BO3ZHMKHOBEHHEM Da3HBIX
noxogernuin DBM:

» 40-e —Hauvamo 50-x rr. XX B. (cosmanme 9BM Ha 5IeKTPOHHBIX
JaMIax);

* cepenuHa 50-x —60-e rr. XX B. (paspaborka 9BM Ha DHCKDeT-

HBIX TIOJYIPOBOAHUKOBBIX Hpubopax);




McTopuna pa3BuTUR BbIYUCIIUTENBHOW TEXHUKU

» cepeauna 60-x rr. XX B.—cepeauna 70-x rr. XX B. (moaBieHme
9BM Ha MHTErpajJbHBIX MHUKDPOCXeMax);
o cepenura T70-x rr. XX B. —Hamu [HU (HCHOJIB30BaHWE GOJBIINX
¥ CBepXBOJIbIINX MHTErPAJbHBIX CXeM).
PaccMoTpuM 0CO0EHHOCTH M XapPaKTEPHUCTHKH KaMJI0oro M3 Opw-
BeJEHHEIX »TamnoB GoJjiee moApoOHO.

6.3. Mokonenna IBM

Ilepsoe nokxosieame IBM — samnossie mamuHEl 50-X rozoB. Cko-
pocTs cuéra camMbIX OBICTPBIX MAINMH II€PBOTO IIOKOJEHHA MOXOAHJIA
no 20 TeicAuY omepanuil B cekyHAy. s BBOJA IporpaMM M JaHHBIX
ucmosbzoBanuck nepdosenTsl u nepdoraprel. IIocKOIBKY BHYTDEH-
HAA NaMATH 3THX MAIIHH Oblja HeBeJMKa (MOrjia BMECTHUT: B ceba
HECKOJBKO THICAY UMCEJ W KOMAHJ IpOrpaMMbI), OHH, I'JIaBHBIM obpa-
30M, MCIIOJBL3OBAJHCH MAJS HMHIKEHEPHBIX ¥ HAYYHBEIX pacyéToB, He
CBA3AHHBIX C IepepaboTKoi Goasmmx 00BEMOB JAaHHBIX. 9TO OBLIH HO-
BOJILHO TPOMOBJKHE COOPYIKEHHs, cofiepkaBinue B cebe ThICAYHM JIaMI,
3aHHMAaBIIMEe WHOIr/Z[A COTHM KBaJpPATHBIX METpPOB, moTpebiasBimue
3JIEKTPOSHEPrHI0 B COTHH KHMiaoBaTT. lIporpamMmel s TaAKWX MalluH
COCTABJISLINCH Ha A3BIKAX MAIIMHHBIX KOMAaHJ, IMO3TOMY IIPOrpaMMM-
poBaHHE B Te BpeMeHa ObLIO AOCTYIIHO HEMHOTHM.

Mepeas 3BM 3HWAK (ENIAC) Geina cospana B koHue 1945 r. B CLUA;
oHa Becuna 30 T u pasmewanack Ha 170 M2. B Hawel cTpaHe nepsas
3BM 6bina co3gaHa B 1951 rogy. HaswiBanacb oha MOCM — Manas
OnekTpoHHasa CuéTtHas MawwuHa (puc. 2.1).

Puc. 2.1. 3BM nepsoro noxkosaesunas MOCM
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K xouny 40-x rr. XX B., KOrJa BONLIX B CTPO# mepBhle 6GOJb-
mue 3JEKTPOHHBIE KOMIbIOTEpPhl, CIEUAJHUCTHl HAYAIHM HCKATh 3aMe-
HY TPOMO3IKHUM H XDYIIKMM, YACTO BBLIXOJMBIIKMM H3 CTPOA JIAMIIAM,
Ha KOTOpPBIX OHH ObLnM moctpoeHbl. B 1948 roay B CIIIA 6s11 cosman
NEepPBHIA MOJYIIPOBOAHUKOBEIA NpuOOp, 3aMEeHAKINHHA JJIEKTPOHHYIO
aamny. OH moayumn HasBaHue TpaHsucrop. B 60-x romax rTpansmcro-
PBI cTAaNIu aJeMeHTHOM Oasoi aasi IBM Broporo moxomenma. Ilepexon
Ha MOJYNPOBOAHMUKOBBLIE dJIE€MEeHThl YIAVUYINUI KadecTBo 9BM mo Bcem
napaMeTrpaM: OHM CTANH KOMIIAKTHee, HaJAEKHee, MeEHee JHEeproém-
Kumu (puc. 2.2). BricTpopeiicTBue OOJLIIMHCTBA MAIIWH JOCTHTJIO
HECKOJIBKUX COTeH ThicAdY omepanuii B cekyHay. O0béM BHyTpeHHeH
MaMATH BO3POC B COTHH pas mno cpaBHeHHio ¢ 9BM mepsoro moxose-
Hug. Bosbilloe pasBUTHE NMOJIYYM/IM YCTPOMCTBA BHENIHeN (MArHUTHOIN)
naMATH: MarHuTHble OapabaHbl, HAKOIIMTENM HA MATHUTHBIX JIEHTAX.
910 cnocobeTBoBaO co3ganuio Ha IBM uHDOPMAaNMOHHO-CIIPDABOYHEIX,
OHOMCKOBBIX CHCTEM, HYKJAIOIIUXCA B JJIUTEILHOM XpaHeHHH O0Jb-
mux o00BEMOB MHGOpMamuu. Bo BpeMeHa BTOporo nokoJgeEusa SBM
AKTHBHO HayYaJW pPa3BHBATLCH SA3BIKUA MPOrPAMMMPOBAHHUS BBICOKOTO
YPOBHs, OJHMM M3 IEePBBIX cpead KOTophiX Obwn Poprpar (Fortran —
coxpamenue or aHria. FORmula TRANslation — tpaHcasuusa ¢op-
MYJIbI).

Puc. 2.2. 3BM sroporo noxonesus BOCM-6




UcTopusi pasBuTUN BbIYUCIIUTENIBHON TEXHUKWU

KnioyeBbiMn durypamm cpeom U3MKOB, 3aHUMABLUMXCS WU3Y4eHUEeM
NnoNynpPOBOLHUKOB, CTanu amepukaHckue yqéHble [xow BapawH (1908-

1991), Yonrtep BparrenH (1902-1987), Yuneam bBpaadopa LWoknm
(1910-1989). B 1948 roay B rasete «Hbio-Mopk Taiimc» Gbina Haneda-

TaHa KOpOTKas 3amMeTka, B KOTopoil coobuianoce 06 uaobpeTeHun umu
HOBOrO YCTPOWCTBA — TpaHaucTopa. 3T1a uHbOopmauma npowsna npak- e
TUYECKW HEe3aMe4YeHHOW, Mano KTO CMOr B TO BpPeMSs OUEHWTb eé no
J0CTOMHCTBY. Mo3xe TpaH3ucTop Obin NPU3HAH OOHWMM U3 BaXXHEWLIMX
n3obpeTeHnin Beka, a ero usobpertarenu nonysunu HoGenesckylo npe-

MUIO NO dur3nke.

Bnarogapa TpaH3WCTOPY — repMaHueBOMYy KPUCTanny BEeNWYMHOW C
OynaBoO4HYIO MONOBKY, 3aKMOYEHHOMY B META/IMYECKWIA UMNUHAD LAWMHOR
OKOJI0 CaHTUMETpa, — 3/IeKTPOHMKA CTynuaa Ha nyTb MUHWATIOPU3aumn:
oauH TpaHaucTtop Bein cnocobeH 3ameHuTb 40 3NEeKTPOHHbLIX namn.

XoTts TpaH3aucTop Obin BblAAIOWMMCA Hay4HbIM WM306peTeHneM, OH He
cpasy noAyYMn LUMPOKOE MpakTU4eckoe MpPUMEHEeHWe B BblYMCAUTENb-
HOW TexHuke. epmaHuii, U3 KOTOpPOro WM3roTaBnvBanM Nepsbie TPaH3W-
CTOpPbl, — AO0BOSIbHO PEeAKWA XMMUYECKUIA 3NeMEHT, NO3TOMY CTOMMOCTb
TPaH3UCTOPOB Obina O4YeHb BbLICOKOW. Pe3KO CHWU3UTL CTOMMOCTb TpaH-
3UCTOPOB yAanoch Tonbko B cepeguHe 50-x rm XX B.: B 1954 rogy 6bin
WU3roTOBNEH NEPBbLIA TPAH3WCTOP U3 KPEMHWS — OCHOBHOIMO KOMMOHEHTa
06bI4HOro necka, — OOHOro W3 caMbiX PacnpPoOCTPaHEHHbIX Ha 3emne
XUMUYECKMX 3NTIEMEHTOB.

Tperse mnoxonenme IBM cospaBasiock Ha HOBOH 3dJIeMeHTHOM
6ase — CJIOKHBIE 2JIEKTPOHHBIE CXeMbl MOHTHPOBAJHCHL HA MaJeHb-
KOH IJJaCTHHE M3 IOJYIPOBOAHHKOBOIO MAaTepHala, ILIOLIANbI0 Me-
mee 1 cm?. Wx maspasu wuHTerpanbHbiMm cxemamu (MC). Ilepsrie
HC copep:mxann B cebe NECATKH, 3aTeéM — COTHHU 2JE€MEHTOB (TpaH-
3MCTOPOB, CONpOTUBIeHMN u aAp.). Korma crenmeHs mHTErpanmuu (Ko-
JAYECTBO 3JIEMEHTOB) NpHOIM3UJIACE K THICAYE, UX CTAJIHM HABSHIBATHL
OoNBIIMMH HHTErpanbHBIMM cxemamu — BUC, a sareM NOsABHINCH
cBepxbosbiune uHTerpaabHble cxembl — CBHC. 9BM Tperhero moxo-
JIeHUs Ha4daJau IPOH3BOJHUTH BO BTOpPOH mojoBuHe 60-X romos, Korzaa
amMepukaHckasa ¢upma IBM npucrynmia K BBIIYCKY CHCTEMbI Ma-
mua IBM-360. B Coserckom Corose B 70-x rojgax HayaJICs BBIIYCK
mamue cepuu EC 3BM (Epusas Cucrema 9BM). CxopocTs paGoTs
Hamnbosee MOMIHBIX Momeneit OBM nocTursiia HECKOJBKHX MMJLIMOHOB
omepanuii B cekyHAy. Ha mMammHax TpeTbero NOKOJIEHUA IIOABHJI-
CA HOBBIJ THI BHEIIHHMX 3alOMHHAKOIIUX YCTPOHCTB — MArHUTHBIE
pguckn. B OBM TpeThero moKOJeHHA ITHPOKO HCIOJL30BAJHCL HO-
Bble THIIBI YCTPOMCTE BBOZA-BHIBOZA: AUCILIEH, rpadonocTpouTesu

(puc. 2.3).
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Puc. 2.3. PaGouee nmomemenue ¢ ycraHosaesHoit EC-1060

B aror nepuoj OblaM cos3gaHbl onepanuoHHbie cucrembl (0OC), mo-
3BOJIABININE YIIPABJIATH OOJBIIHM KOJHAUYECTBOM BHEIOIHHMX YCTPOMCTB H
BBEIOJIHATL Ha OJHON MAaIllMHE HECKOJBKO IIPOrpaMM OJHOBPEMEHHO.
IITupokoe pacupocTpaHEeHWE IOJYUUIU paHEee CO3AAHHBIE A3BIKH IIPO-
rpaMmupoBasusa. Havanwm moABAATHCA HaKeThl NPUKJIAAHBIX ITPOTpaMM
OIS pellleHusi 3a7ad B KOHKPETHBIX 00JacTAX. JTO CYIIECTBEHHO pac-
mupuio obmactu npumeHenus IBM.

0 MepBas uwHTErpanbHas cxema, npencranaBwas cobon kpwuctann, B KO-

Topom Obina pasmelleHa uenas CXemMa M3 HEeCKONbKUX TPaH3UCTOPOB,

Obina paspabortaHa B 1958 r. amepukaHckum dusmkom [Ixekom Kunbwu,
YOOCTOEeHHbIM 3a 310 u3obpeteHne Hobenesckoin npemun.

OuepenHOe DPEBOJIOIMOHHOE COOBITHE B 3J€KTPOHUKE IIPOMBOIIIO
B 1971 romy, xorma amepuraHckada ¢upma Intel obbasBmna o cosga-
HUM MUKpomnpoieccopa. Mukponporneccop — aro CBHC, cmocobmasa
BBIMOJIHATH, (DYHKIMKM OCHOBHOTIO OJIOKa KOMIbIOTEepa — Ipolleccopa.
CoegmHME MHKDOIPOIECCOP C VCTPOMCTBAME BBOJa-BLIBOJA M BHEIIHEN
MaMATH, MOJYYHJM HOBBIM THUI KoMmmbioTepa — MukpodBM. Muxpo-
9BM OTHOCATCA K MallMHAM YeTBEPTOro nokojeHusa. CyllecTBEeHHBIM
orandmueM MUKpoIBM oT cBOMX IIpeANIeCTBEHHUKOB HABJIAKTCA HX
Massle rabapursl (pasMepsl OLITOBOIO TEJEBH30PA) ¥ CPAaBHUTENLHAHA
JEelLIeBH3HA. OTO IEPBBIH THI KOMILIOTEDPOB, KOTOPLIA MOABUJICA B
PO3HUYHON Npojarke.
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Cerofgua camMoil mNoONynaspHOH pasHoBuAHOCThIO O9BM aABIAOT-
csi mepcoranbHble komnbioTepsl (IIK). Ilepseiii ITK Oblr co3pas B
1976 romy B CIIIA. C 1980 roga um Ha JoJIrHe IoAbl BIepén Ha
peike ITK Bexymeit craHosures amepukanckas ¢pupma IBM. Eé xom-
CTPYKTODAM YAAJOCh CO3JATh TaKyl0 apXHTeKTypy, KoTopas cTana
baKkTHUeCKN MeKAYHAPOAHBIM CTAHJAPTOM HA MpPOdecCHOHATIbHBIE
IIK. Mamwunsl atoit cepuu mnonyuunau sHaszsanume IBM PC (Personal
Computer). C Touku 3peHHs OOIMECTBEHHOTO DPA3BUTHA MOABIEHNE
u pacnpocrpaenue IIK comocraBmmbl ¢ HOsBJIeHMEM KHHTIoOIe4ara-
ausa. Umenso IIK caenanm KOMOBIOTEPHYIO TI'PAMOTHOCTH MACCOBBIM
apnenreM. C pasBUTHEM KOMIBIOTEPOB 9TOT0 THIA HOABHJIOCH TaKoe
NOHATHE, KAK MHMOPMAIMOHHBLIE TEXHOJIOTHH, 6e3 KOTOPHIX yiKe He-
BO3MOKHO 000HTHCH B GONBIIMHCTBe OOJacTeil YeJoBe4YeCKOH HesTesb-
HOCTH.

Emé onHOil JuHMeidr B passuTum OBM 4eTBEPTOrO IOKOJICHMA #AB-
JIAIOTCH CYIEePKOMITBIOTEPBl — MOII[HBIE MHOI'ONPONECCOPHBIE KOMIIbIO-
Tephl, BHIIOJHSAIOI[ME IapaiienbHyio 06paboTKy AaHHBIX (pHC. 2.4).

Bce KOMIOBIOTEDHI, HMCIIOJB3YEMBIE B HacTOfAIllee BpeMs, IO-IPeXx-
HeMy IIOCTPOEHBI Ha 6ase ujeil 4eTBEPTOro NOKOJEHHA.

Puc. 2.4. CynepkoMmnsioTep «JIoMOHOCOB»




Masa 2. Komneiotep u ero NO

B Hayane 90-x ropoe npownoro seka B AMNOHUM Havanucb PaBoTbl MO
CO303HUMIO KOMMLKOTEPA MATOr0 nokoneHus. Mo 3ambiCily SMOHCKMX che-
UManMCTOB OCHOBOW paboTbl 3TUX KOMMNLIOTEPOB O0/MKHbI GbinK cTaTb
HE BbIYMCNEHUA, a NIOTMYECKUe PacCyYXOEHUs, 4TO 03Ha4ano nepexomn
OoT 06paboTku pnaHHbIX Kk 00paboTke 3HaHWA. Mawwuny obeianm Ha-
Y41Tb BOCMPUHWMATL PEeYb 4esloBeKa, PYKOMNWUCHBIA TeKCT W rpadguye-
ckue usobpaxeHuns. OkoHuaTenbHbie peaynsTaTel B 3TOM HanpasneHuu
BCE ewe He NOCTUrHyTbl. MiccrnegosaHus npoaonXaloTcs.

MoxHO npocnefuTs HECKOJBKO OCHOBHBIX TEHASHIUH, MMEMOIAX
MeCTO B Pa3BUTHU BBIYHCIUTENBHON TeXHHKH:

¢ BO3pacTaHNe BBIYMCAMTE/]bHOM MOIIHOCTH KOMMIBIOTEPOB OT IOKO-
JEHUA K NOKOJEHUIO;

° U3MEeHeHHe IeJleil MCIOJb30BAaHUS KOMIBIOTEDOB OT CYyryGo BOEH-
HBIX W HAYYHO-TEXHHYECKHX DACYETOB K TEXHHUYECKHM ¥ 3KOHO-
MHYECKUM DpacuyéTaM, KOMMYHUKAIMOHHOMY U nHEGOPMATTMOHHOMY
O6CIy:KUBAHUIO, YIIPABICHUIO;

° W3MeHeHMe B pekume paboThl KOMIBIOTEDOB OT OAHOIPOTPAMMHO-
ro K naxkerHo# obpaGorke, paGore B pexume pasieNeHMs BpeMe-
HM, ITePCOHANbHON pafoTe u cereBoit o6paborTke AaHHBIX;

* ABHIKEHHE OT MAUIWHHOIO f3bIKA K ABBIKAM BBLICOKOT'O YDOBH;

¢ HOBBIIeHHE yAo0CTBa PaGOTHI MOJNL30BATENS 3a CYET YCOBEpPIIEH-
CTBOBAHMA aNNapaTHOrO M NPOrpaMMHOTO obeclieyeHUH, BO3IMOXNK-
HOCTH IPOM3BOJIbHOTO MOOMJIBHOTO DACIIONOMKEHUS;

“ HEYKJIOHHOe paciiupeHue obJiacTell NPHUMEHEHHS W KDPYyra IOJb-
30BaTeJled KOMNBIOTEDHON TeXHHUKH.

CAMOE I JIABHOE

Bexamu Jiozm coBepIIEHCTBOBAMM CNOCOGHI M METOAR! TEpefavm,
HaKOIIeHUs, 00paboTKU u xpaHeHHsA umHPopmanuu. VHGOpDMAIMOHHAS
peBoionuA — KapAWHAJIbHOe M3MEHeHHEe HMHCTPYMEHTAJLHON OCHOBHI,
cHocoBoB mepejauM M XpaHeHus MHGODMALIMH, a TaKKe 00b&Ma HH-
¢dopManuH, DOCTYIHOW AKTHBHONW YACTH HACEJEHUs.

Yes0BeveCTBO MPOLLIO UYepe3 HEeCKOJILKO HWHMDOPMAIMOHHEIX pe-
BOJIIONMM, CBA3AHHBIX C IIOABJEHHEM DEYM, NHCbMEHHOCTH, KHUTO-
nmedaTaHUA M CPelCTB KOMMYHHKanuu (rteserpad, temedon, pamwuo,
Tesesn3op). Ilaras mHDOPMAUMOHHAS DEBOJIONMHUA CBA33aHA C HOBBIMHU
HHDOPMAIIHOHHBLIMH TeXHOJOIHAMM, OCHOBOH KOTODBIX SBJISIETCA BbI-
YUCAUTEJIbHAS TeXHUKA.

IloraTHe «BBIYMCIMTENbHAA TEXHUKA» CETONHA TECHO CBA3BIBAET-
CA C KOMNBIOTEpaMH, KOTOpHLIe A0 80-X roJoB MpPOILIOro BeKa y HAC
B CTPaHE HA3BIBAJIM 3JI€KTDOHHBIMH BBEIYHCJIUTEIbHLBIMA MAIIMHAMH.
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B pasBUTHM BBIYUCIUTEIHHON TeXHHKH TAKMKEe MOMHO BBIJIEJIUTH
HECKOJIbKO 9TAIIOB, CBABAHHBIX ¢ BOSHUKHOBEHHEM DPAa3HBIX IOKOJIEHUMA
9BM:

1) 40-e —mauano 50-x rr. XX B. (cosgmanue OBM Ha 3JeKTPOHHBIX

JaMmnax);

2) cepenmna 50-x — 60-e rr. XX B. (paspaGorka 9BM Ha AuCKper-

HBIX TIOJYIPOBOJHUKOBBIX Ipubopax);

3) cepeanua 60-x — cepeauna 70-x rr. XX B. (nossrenue OBM Ha

MHTerpajbHBIX MHKPOCXeMax);

4) cepeauna 70-x rr. XX B, —Hamu AHK (MCIOJIB30BAHKE OONBIIHX

7 cBepX6OJbIIMX MHTErPAJbHBIX CXeM).

Bce KOMIBIOTEDHI, MCIOJb3yeMbie B HACTOsAINEe BPeM#A, IO-IPEH-
HeMy IIOCTpPOeHbI Ha 0ase Mjeil 4yeTBEPTOro IOKOJEHHA.

Bonpocbkl U 3apaHus 0

1. Yto moHMMAOT NHOA MHMPOPMAIMOHHBIMU peBomionuaMu? Kaxue
uHDOPMATIMOHHbIE DEBOJIONUNA IEPEHHIO Yei0BeuecTBO?

2. BuisicauTe, Koraa oTmeuaeTcs J[eHb POCCHMMCKON HH(POPMATHKH.

C uem cBABaH BBHIOOP MMEHHO 2TOM HaThI?

JlafiTe KpaTKyl XapaKTEPUCTUKY «IOMEXaHWYeCKOro» Iepuoia A

pPasBMTHUA BHIYMCIUTENBHBIX YCTPOMUCTB, CBABAHHOTO C nsobpere-

HUeM ¥ HCIOJb30OBAHMEM CUéTOB, TabJWI H JorapupMUUecKOin

JIHHEHKH.

IlafiTe KpaTKy!0 XapaKTepHCTHKY «MeXaHHYecKoro» Imepuoja A

COBIAHMSA BBIUMCIUTENBHBIX YCTPOMCTB, CBASAHHOIO C HMEHAMM

rakux wusobperarenedi, kax Jleomapgo aa Buaum, Buasreasm

Muxxapn, Biaes Ilackans, Tordpun Bunerensm JleiGrum, Du-

nunn Marreye 'an, Esna fIxoGcor u np.

5. IlonpiTaiiTeck OOHAPYIKUTHL «TKAIIKHHA cjlel» B Pa3BUTHH BBIUHMC-

JIATENBHON TEeXHUKH.

IMoaroroBbTe KpaTKoe coobmeHue 00 HCTOPHHM CO3JaHuA apud-

MOMETDOB, paccMoTpes B HéM msoGperenuss Kapna Tomaca, ITag-

mgytus JIsBosnua YeGnimeéna, Buisroara TeodmroBuya Onrepa.

7.Ilo kakomy mnpumHmuny 9BM gensrcs Ha nokojenus? [laire
KPaTKYIO XapaKTepUCTHKY KaKIOMYy MOKOJEHHI0 KOMIbIOTEPOB.

8. Ilpennokure KJacCHMUKAIHUI0 COBPEMEHHBIX IePCOHAJBbHBIX
KOMIIbIoTepoB. YaoOpasuTe eé B BHAe rpada.

9. IloaroroBeTe HeGOJBIIOE COOOIIEHHE O POJH JIMYHOCTH B PA3BUTHH E
BLIUMCIATEIbHON TeXHHKH, IepoeM coobmenmus Moxer ObiTh CTuB s
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Hoxo6e, Crus Bozusk, I'peitc Mioppait Xonnep, Buuur Tefite mam
KTO-TO JADPYTo#l IO BameMy yCMOTPeHHIO.

10. Yro Takoe cymepkomubiorepsi? J{nf pelIeHHs KAKHUX 3a4ad OHU
HCIIOJb3YIOTCH?

11. Kaxoe mecro B peiitunre cynepromubiorepos (Top500) sanumaior
poccuiickue paspaboTru?

12. HazoBuTe OCHOBHBIC TeHAEHIUU, IIPOCIEKUBACMEIE B Pa3BUTHH
BBIYHMCIUTENIbHON TEXHUKH.

§ 7
OcHoeononarawwme NpUHLMNDGI
ycTrpoicTtea 3BM

7.1. MNpuHumnel Heiimana-JleGepeBa

B xaxpoit o6nacTH HAYKM M TeXHHKH CYIIECTBYIOT dbysnames-
TaJbHBIE WEeW HJIM NPUHLIUILI, ONpeNesJAIOIHe HA MHOTHE TOAbI
BIEDPEA eé cofep)KaHWe M HaIpaBJeHHe pPasBUTHA. B KOMITBIOTEPDHBIX
HayKax poJib TaKUX (YHIAMEHTANBHBIX WJEH CHIFPANW NPUHIAIEL,
chOpMyYJIMPOBAHHEIE HE3ABHCHMO ADYT OT ApPYyra OBYMS KDPYIHeHIITUMHA
yuénbniMu XX Beka — J[sxoHom (ou Heitmanom m Cepreem Ajexce-
esuyeM JleGeneBnim.

MpuHuMn — OCHOBHOE, WCXOAHOE NONOXEHWe Kakol-HUbyab Teopum,
YYEHUs, HAayku u np.

Ipuruuner Helimana—Jlebesesa — 6a3oBble IPHHIAIEL nocTpoe-
Hust 9BM, chopmynupoBaHHBIe B cepefuHe IpPOLIIOr0 BeKa, He yTpa-
THJIH CBOI0 AKTYaJbHOCTh M B HAUIM JHMH.

AxoH ¢oH Heiiman (1903-1957) — amepukaH-
CKUI Y4€Hblil, COenaBlUMii BaXHbIA BKNAL B pas3su-
Tve uenoro pspa obnacteid marematuku M BU3INKU.
B 1946 r, ananuaupysi cunoHble U cnabbie CTOPOHBLI
OHWAKa, cOBMECTHO C Kkonfneramu npuwén K uaee
HOBOro Tuna opraHusauum 3BM.




OcHosononaraouue npuHuunsl ycrponcrea IBM 8§7

Cepreitr Anekceeswy Jlebepes (1902-1974) — aka-
OeMUK, OCHOBOMONOXHUK BBIYUCAUTENLHOW TEeXHWUKW B
CCCP, rnaBHblii KOHCTPYKTCP MNEpBOW OTEe4eCTBEHHOWN
3NEKTPOHHOM BbLIMUCIUTENEHOW MawuHel M3OCM, as-
TOp MPOEKTOB KomMnbioTepoe cepuu B3CM (Bonblias
3nekTpoHHas CuértHaa MawwHa), paspaboTink NpuH-
UMNUanbHbIX  NONOXKEHUIA  cynepkoMnbioTepa  «3Jb-
6pyc». B 1996 rogy noCMepTHO HarpaxAéH menansio

«[TMOHEP KOMMBLIOTEPHON TEXHWKU» — CamMoW npe-
CTMXXHOW Harpagoi MeXAyHapoaHOro KOMMbOTEPHOro
coobuiecTsa.

PaccMoTpUM CYIHOCTE OCHOBHEIX npuHnunoB Heifimana—JleGemena:
1) cocTaB OCHOBHBLIX KOMIIOHEHTOB BBIUMCIUTEIBLHONH MAIIWHEI;
2) npUHLMI ABOMYHOTO KOLHPOBAHHUA;
3) DpUHIKII OJHOPOAHOCTH IIAMSATH;
4) OpUHOUNI aZPecHOCTH ITaMATH;
5) NPUHIUN HMepPapXUYeCKOoll OpraHuzanul IIaMAaTH;
6) mpHHOUN IPOrpaMMHOI0 yIpaBJIeHMA.

IlepBBIili OPHUHIMWUI OIpeJesisieT COCTAB OCHOBHBIX KOMIIOHEHTOB
BRIYMCJIHTEIbHOH MAIIHHBI.

NioBoe ycTpOCTBO, CrnocobHOe NPOU3BOAUTbL aBTOMaru4eckme Bblducne- 0
HUS, OOMKHO WUMEThL onpeaenéHHbIin Habop koMmnoHeHToB: Gnok obpa-

6oTkM gaHHbIX, 6nok ynpaeneHus, 6nok namatm n 6n10ku BBOAR/BLIBOAA
MHpOopMaunK.

DYHKIUOHANBHAA CXeMa TAKOro KOMIbIOTepa, OTpaskalolias IIpo-
rpaMMHOe yrnpasienue paGoToit u BzaMMoOeiCTBMEM ero OCHOBHBIX
y3JI0B, TpejcTaBieHa Ha pucyHke 2.5. Ero mEHGOPMaLMOHHBIM IEHT-
POM SABJISIETCS IIPOIECCOP:

* Bce MH(MOPMAIMOHHLIE IIOTOKH (TOHKHE CTPEJIKHM HA PHCYHKE) IIpO-

XOZAT 4Yepe3 IIPOIeccop;

® yIopaBjieHHe BCeMH IpomeccaMu (TOJICThIe CTPEJIKH Ha PHCYHKe)
TaKKe OCYINeCTBJISeTCA MIPOLEeCCOPOM.

Takue OJOKU €CTh U Yy COBPEMEHHBIX KOMIBIOTEDPOB. JTO:

* mpoueccop, COCTOAIIMI W3 apu(MeTHKO-JOrMYecKoro yecrpoiicr-
Ba (AJIY), BBIDOJHSIONEro OOpPabOTKY [MaHHBIX, H YCTPONCTBa
yupasjieHHa (YY), ofecneuMBaOIIero BbINOJHEHHE IIPOIPaMMBI
M OPraHM3yIOUIero COIJIaCOBAHHOE B3aUMOJENUCTBHE BCeX Y3JIO0B

KOMIIBOTEPA;
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Ycrpoiictea
BblBOJA

MamsaTe
(03Y, N3Y)

MNpoueccop BHewHsas
(ANY, YY) namsaTb

YcTpoiicTtea
BBOAA

Puc. 2.5. ®yEKnuOHANBLHAA CXeMa KOMIILIOTEPOB MepPBBbIX IOKOJEHU

* maMATh, NpeAHA3HAUYEHHAS [AJA XPAHEHUS MNCXOAHBIX JaHHBIX,
NPOMEXYTOYHBIX BeJIMYUH ¥ pesysabraroB ob6paGoTkm wmHOOD-
Manuy, a TaKKe caMod unporpaMmel 06paGoTKu MHPOPMAIHH.
Paznuuaior namMATh BHYTPEHHOIO M BHeEIIHIOK. OCHOBHAsA dYacTh
BHYTPEHHel IaMATH MCIOJb3yeTcs s BPEMEHHOr0 XpPaHeHUs
IporpaMM ¥ JaHHBIX B mpouecce obpaborkm. Takoit Bua maMaTH
IPUHSATO HA3LIBATE ONEPATHMBHBIM 3alOMHHAKINUM YCTPOHCTBOM
(03Y¥). Emé omHum BHAOM BHYTDeHHeHl NaMATH HBJIAETCH IIO-
CTOAHHOE 3anmoMuHalmee ycrpoiicrBo (II3Y), comep:xamiee mpo-
rpaMMy HadJaJbHOH 3arpyskM KOMIILIOTEpPA. BHeEIIHAA MIU NOJI-
TOBpEMeHHas NaMATh NpeJHA3HAYEHA AJIsS IJIUTEJBHOT0 XPaHeHUS
OporpaMM H JaHHBIX B IIEPUOJLI MeXJy ceaHcamMu oO6pabGoTHKH:

* ycTpoicTBa BBOJa, NnpeoOpasymool(ue BXOAHVIO HWHMOPMAIAIO B
dopMy, IOCTYIHYIO KOMIBITEDPY;

® ycrpoiicTBa  BEIBOJA, npeo0pasyloinue pesyabTaTsl  paboTh
KOMIbIOTEPa B (DOPMY, AOCTYNHYIO IJIS BOCIPUATHS YEJOBEKOM.

Bmecre ¢ TeM B apXHTEKType COBPEMEHHBLIX KOMIILIOTEDOB W
KOMIIBIOTEPOB MEPBLIX IIOKOJEHMH €eCTh CYIIEeCTBEHHBIE OTJIMYHA.
O HEX OyZeT cKasaHO YYTh HUIKE.

PaccMoTpuM cyTh NpHHIMIA JBOMYHOrO KOAMPOBaHMA MHEOOpMAa-
IMH.

0 Bes uHpopmauwvsi, npeaHasHaveHHas ans ob6paboTku Ha KOMMbloTepe
(uncna, TekcTwl, 3BykM, rpaduka, BUAEO), @ TaKkKe nporpamMmbl eé 06-
paboTku NPeacTaBnsioTCs B BUAE ABOVMHOIO KOAA — MOCHEAoBaTeNb-

HocTeit 0 u 1.

74
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Bce coBpeMeHHBIE KOMIBIOTEPHI XpaHAT W o0pabaTeiBaloT HH-
dopManuo B ABOMUYHOM Koje. BriGop ABOMYHOI CHUCTEMBI CUMCICHHA
OBYCIOBJIEH PALOM BAYKHBIX 00CTOATEIBLCTB: IIPOCTOTON BBINOJHEHUSA
apudMeTHUYeCKUX ONepanui# B JBOMYHON CHCTEMe CUYHCJIeHMd, eé
«COIJIaCOBAHHOCTBIO» € OyJIeBOM JIOTMKOM, NPOCTOTOM TeXHUUYECKOH
pealms3anuy ABOAYHOIO 3JE€MEeHTa HaMATH (TpHrrepa).

HecmoTps Ha Bceobluee npusHaHWe, UCNONb30BaHWe B KOMMbIOTEPHOW o
TEXHUKE KNACCUYECKOW OBOUYHOW CUCTEMbI CHUCNEHWA HEe NULIEHO He-
noctatkoB. B nepeyio oudepens 310 npobnema npeacraBneHus OTpu-
LarenbHbIX 4ucen, a Takxe Hynesas M30bITO4YHOCTL (T. . OTCcyTCcTBUE
M3bbITOMHOCTH) OBOMYHOIO npeactasnenus. MNMyTu NpeoaoneHusa ykasaH-

HbiXx NpoBnem OblNM HalpeHbl yxe Ha atane 3apoXAEeHUsi KOMMbioTep-

HOW TEXHUKM.

B 1958 r B8 MOCKOBCKOM TrOCYQapCTBEHHOM  YHUBeEpcUTETe
um. M. B. JlomoHocosa nog pykosoacteom H. M. BpyceHuosa 6bin
CO34aH TPOMYHLIV KoMMbloTep «CeTyHb» (puc. 2.6). B HEM npumeHsnach
YPaBHOBELLEHHasA TPOUYHas CUCTEMAa CYUCNEHUS, UCMNONb30BaHMe KOTOPOW
BMnNepebie B WUCTOPUMM MO3BONWIO NPEencTasnATh OAWMHAKOBO MNPOCTO Kak
MNONOXUTENbHbIE, TaK U OTpULETENbHbIE YMcna.

HUrax, 6aarogaps ABOMYHOMY KOAMPOBAHMIO, JaHHBIe M IpOrpaMm-
MBI TI0 (hopMe TpeACTABIEHHSA CTAHOBATCA ONWHAKOBBIMH, a CJIeAOBa-
TEJHbHO, UX MOIKHO XPaHHTL B €IHHOH NaMATH.

snnin
RERIEHLS

T
EAAALKILTE TR

iy PO 2y
) ~aqr

Puc. 2.6. DBM «Cerynbn»
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KomMaHabl nporpamm v JaHHbIe XPaHATCS B O4HOM W TOM Xe namsTu, u
BHELWHe B NamMAaTVW OHW Hepasnuyumbl. PacnosHatb KOMaHabl U OaHHble
MOXHO TOMBKO MO Crocoby UCrnonb3oBaHusa. JTO YTBEPXAEHUE Ha3biBaloT
NPUHUMMOM OAHOPOAHOCTH NaMATH.

Tax xak IpeAcTaBJIeHHbIE B NaMATH KOMAHAL U JAHHBIE BHEIIHE
HepasJInYuMbl, TO OZHO U TO JKe 3HA4YeHHEe B gueilKke MaMATH MOKeT
HCIOJIb30BATHCA M KaK AaHHBbIE, W KAK KOMAHIA B 3aBUCHMOCTH JIHIIH
or cmocoba ofpameHusi K Hemy. Tak, eCJM K JABOMYHOH IOCJEHO-
BaTeIbHOCTH OOpAIAIOTCHA KAK K YHUCIY, TO B Heil BBIJEJAIOT IIOJIE
(obnacTe) 3HaAKA W MOJie 3HAYAINMX Pa3pAfoB. ECIuM K ABOMYHON IIO-
CJIeIOBATENIBHOCTH O0palnaTcsa KaK K KOMaHje, TO B Hell BBIJeJIAIOT
moJjie KOAa Olepanyuy U HoJe AJPecoB OllepaHoB.

OAHOPOAHOCTE HAMATH NO3BOJAET NIPOM3BOAUTH ONEPAIMM He
TOJIBKO HAaJ JOaHHBIMM, HO W HaA KoMaHaaMu. Bage B KauecTBe
AaHHBIX JJIA HEKOTOPOH HpOorpaMMbl KOMaHZBI APYro# NpPOrpaMMEI,
B pesyJibTaTe €€ MCIOJHEeHUA MOJKHO IOJYYUTH KOMAHAL! TpeTheil
nporpaMMbl. J[aHHAs BO3MOMHOCTH JIEKHUT B OCHOBE TPAaHCAAIHMH —
mepeBola TEKCTA IPOrPaMMBI C A3bBIKA BBLICOKOT'O YPOBHS HA HA3BIK
KOHKPETHOW BBEIYMCIUTENBHOW MAIIWHEI.

CTpyxTypHO onepaTHBHas NaMsATh KOMIBIOTEPA COCTOMT M3 OT-
JeJdbHbIX OHTOB — OMHODPOJHBIX 3JIE€MEHTOB, O00JIaJAloIIUX ABYMHA
YCTONYUBEIMH COCTOSHUAMH, OLHO U3 KOTOPBHIX COOTBETCTBYET HYJIIO,
a apyroe — eauHuMIe. [lna 3anmucu MIM CYUTHBIBAHUA I'DYIIBI COCeX-
HUX OHUTOB OOBeAMHAIOTCA B SYEHKH NAMATH, KasKJasd M3 KOTODBIX
uMeeT cBOil HoMep (ajpec).

KomaHabl 1 AaHHbIe pasMellalnTca B eAMHOW MamsATh, COCTOSLUEN u3
f4eeK, UMerlnx CBou Homepa (agpeca). 3TO NPUHUMN afpPecHOCTH
namsaTu.

OueHb Ba)XHO, 4TO MHMDOPMAIMS MOMKET CUMTHIBATHCA U3 SYEEK
U 3alUCHIBATHCA B HUX B IIPOM3BOJILHOM IOPAAKE, T. €, IPOIECCOpY
B IIPOM3BOJIBHBI MOMEHT JOCTyNHa Joo0as siueiika mamartu. Opra-
HU30BAHHYI0 TaKMM 00pas3oM NnaMATh NPHHATO HA3LIBATH NAMATBHIO C
IIPOU3BOJBHBEIM AOCTYIIOM.

PaspagnocTs suyeek naMaATH (KOJHMYECTBO OMTOB B Aueiike) y
KOMIIBIOTEPOB Da3HBIX INOKOJNeHUH Obina pasiauunoit. OcHOBOH omnepa-
THBHO NaMATH COBPEMEHHEIX KOMIBIOTEPOB ABISETCA BOCBMUOUTHAS
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auetika. fueiika Taxkoii paspsAHOCTA MOKeT ObITh HMCIOJb30BaHA A
paboTsl ¢ OAHUM CHMBOJIOM. [lJIfi XpaHeHUS YHCeJT HCIOIb3YeTCH He-
CKOJIBKO TIOCJIE0BATEIbHBIX fYeeKk (ueTsipe — B ciydae 32-OHTHOTO
quca).

Ha COBpPeMEeHHEIX KOMIIBIOTEDAX MOXKET OJHOBPEeMEeHHO H3BJe-
KaThCs W3 NaMATH ¥ OAHOBpeMeHHO obpabareiBaThea 10 64 paspsanoB
(T. €. 0 BOCHMH 6alTOBEIX (BOCHMMOHTHBIX) Adeek). ITO BOSMOIKHO
faarofaps peaJM3alu¥ Ha HUX OPUHIMIIA TapajielbHOH 06paboTKH
NAHHBIX — OJHOBPEMEHHOro (IapasyiejibHOr0) BBINOJIHEHNA HECKOJb-
KUX [gedCcTBHIH.

MO3KHO BBIAEJIUTH JBA OCHOBHBIX TpeGOBAHWUS, NPEIbABIAEMBIX K
namMATH KOMIbIOTepa:
1) 06BbéM MAMATH AOJKEH OBITH Kak MOMKHO OoJbIue;
2) BpeMsa AoCTyNa K IAMATH AOJKHO OBITE KAK MOYKHO MEHbIIE.
CoszaTs 3allOMUHAIOIIEe YCTPOMCTBO, OJAHOBPEMEHHO Y/OBJIETBO-
pAloIIee ABYM 3THM TpebOBaHWAM, 3aTPYAHUTEIHHO. IeiicTBUTEJILHO,
B maMsTu Gonpmioro o0béma Tpebyemble AaHHBIE HCKATh CIOXKHEE, B
peayJbTaTe Uero WX YTeHHe 3aMexssercs. [nA yCKOpeHUs UTEHHA
HY’KHO WMCIOJL30BaTE 0OoJlee CJOMKHBIE TEXHMYECKHE PeIleHHs, HTO
Hen36eKHO NMPHUBOAUT K MOBBIIIEHUID CTOMMOCTH BCEro KOMIBIOTEDA.
Pemerne nmpobieMbl — MCHOJIb30BAHME HECKOJBKMX Pa3jMYHBIX BHIOB -
MaMsTH, CBA3AHHBEIX APYr ¢ ApyroM. B 3TOM M COCTOHT CYyTh HpHH-
OuIa Mepapxudeckoil OpraHM3auuy NaMATH.

TpyaHocTn u3n4eckor peanusauun 3anoMUHAIOWEro YCTPOWCTBA Bbl-
cokoro GbicTpogeincTeus u Bonbloro o6béma TpeodyoT nepapxu4ecKkon
opraHvsauun namsaTu.

B COBpPeMEHHBIX KOMIIBIOTEPaX MCIOJb3YIOTCH YCTPOMCTBA IAMATH
HECKOJBKHUX YpOBHei, pasjHJyaiomuecs 10 CBOMM OCHOBHBIM XapakKTe-
PUMCTHUKaM: BPEMEHM JIOCTYIa, CIOMKHOCTH, obbémy u croumoctu. Ilpu
aTOM GoJiee BBHICOKMII YPOBEHbL HMAMATH MeHbIIe 1o 00béMy, ObIcTpee U
uMeeT GOJBLIYIO CTOMMOCTH B mepecuére Ha Gaiir, yem Goiee HUSKUH
ypOBeHb. YDOBHHM HEPAPXWMM B3aMMOCBI3aHBI! BCe NaHHbIE HA OAHOM
ypOBHE MOryT OhITh TaKyKe HaiieHs! Ha Gojee HU3KOM YDOBHE.

BOJBIINHCTEBO AJTOPHTMOB O0OpAaIalOTCsa B KarKAbI IPOMEXYTOK
BpeMeHu K HebosslnoMy HabOpy JNaHHEIX, KOTOPBIA MOKeT OBITH IIO-
MeméH B 0ojiee OBICTPYIO, HO JOPOrOCTOAINYIO M IIO3TOMY HeBOJBIIYIO
naMaTh. Wcnoabpsopanue Gojiee OBICTPOM NAMSATH yBeJHWYUBaeT ITPOM3-
BOJUTENHLHOCTh BBIYHCINTEIBHOIO KOMILIEKCA.
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l1aBHOE OTIMuYME KOMIBIOTEPOB OT BCEX ADYTHX TeXHIMYECKHX
VCTPOMCTE — 5TO NPOTPaMMHOE YIPABJIECHHE HX paboToii.

0 MpuHuun nporpaMmHoro ynpaeneHus onpenenset obWMA MexaHuam
aBTOMAaTU4eCKOro BbIMOJHEHUS MPOrpamMmbl.

Bce BbrYmcieHMs, NPefyCMOTDEHHBIE AJITOPATMOM peleHuss 3a-
Aa4¥, AOJKHBI OBITH IPEJCTABJIEHbl B BHAE IPOTDAMMEI, COCTOSIIEH
M3 1mocjeaoBaTeJbHOCTH KoMaHZA. Komamgel npexcraBasior coBoit aa-
KOAMPOBAHHBIE YHNPAaBJIAKIIAE CJIOBA, B KOTODPHIX YKAa3bIBAETCS:

® KaKoe BBINOJHUTH JelcTBHe;

¢ M3 KAKHX f4YeeK CYHTaTh ONePAHA®l (HAHHLIE, YYACTBYIOIIHE B
onepalum);

® B KaKyIO AYeHKy 3amucaTh Pe3ysbTaT OIepaIlyi.

Komanzas:, BxoasAmue B mporpamMmy, BHINOIHSIOTCH MpoIeccopoM
4BTOMATHYECKH B ONDeNENEHHON mocienoBaTesbHocTH. IIpH 9TOM BHI-
NOJNHAETCH CHENYVIOIMIMHE IIUKJ JeHcTBHI:

1) uTeHMe KOMaHABI U3 MAMATH U €6 pacmudpoBka;
2) (hopmupoBaHue anpeca ouyepegHOM KOMaH/IbI;
3) BHINIOJTHEHUE KOMAH/IBI.

STOT IUKJ NOBTOPAETCH 10 AOCTHIKEHUS KOMaH/bl, O3HAYalouIe
OKOHYaHWE BBLINOJHEHUA IPOrPAMMBI, DeIIaiomeii HeKOTOPYI0 KOH-
KPeTHYIO 3ana4uy. B cOBpeMeHHBIX KOMIBIOTEDAX IO 3aBEpIIEHUH pa-
GOTHI NporpaMMbl yIpaBJeHHe nepenasTcsa OlNepamHoOHHON cHcTeMe,

7.2. ApXUTEeKTypa nepcoHanbLHOro KOMnblOoTEpa

CoBpeMeHHBIE IIepCOHANTbHBIE KOMIBIOTEDPHI PA3JIMUYAIOTCA II0 CBOUM
pasmMepaM, KOHCTPYKIHM, DasHOBHIHOCTAM HCIIOJIB3YEeMbIX MHUKPOCXeM
H MOAyJiel IMaMATH, APYrUM XapakTepucTuxkaM. B To ke Bpemsa Bce
OHH HMEIOT eAnHOe (DYHKIMOHAJILHOE YCTPOHCTBO, eIAHYI0 apXHuTeK-
TYPY — OCHOBHBIE Y3JIBI M CIIOCOOBI B3aMMOZEHCTBHA MeXAY HUMH
(puc. 2.7).

0 ApxuTtekTypa — 370 Hawbonee obLMe MPUHLMMLI MOCTPOEHUS KOMIbIO-
Tepa, oTpaxawwuve nporpaMMHoe ynpasieHue paboToit U B3aumoaeii-
CTBMEM €ro OCHOBHbIX (DYHKLIMOHANBHBLIX Y3/0B.

Ha pucyske 2.7 usobpaskeHbI XOpOIIO HM3BEeCTHBIE BaM V3JIbI CO-
BPEMEHHOr0 KOMIbIOTepa: HpPOLECCOpP, BHYTPEHHSsS HAMATH, yCTPOii-
CTBA BBO/A, YCTPOMCTBA BHIBOJA M BHEIIHSIS HAMSATH.
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Mpoueccop Mamats
(ANTY, YY) (0O3Y, N3Y)
T
= i Wwwapakueix
Wuna ynpaeneHus
¢ @ ZF
YcrtpovicTtea YertpoiicTtaa BHewHas
BbiBOOA BBOOA namMaTe

Puc. 2.7. ®yaxnuoHanpHasa cxema xommnsiorepa (K — xonTposnep)

O6Mes JaHHLIMH MEKAY YCTPOMCTBAMM KOMIBIOTEDPA OCYIIECTBJIA-
eTcs ¢ MOMOIIBI) MATWCTpPaJiH.

Marucrtpans (wmMHa) — YCTPOWCTBO ANA OOMEHa [aHHbIMU Mexay 0
YCTpOMCTBAMU KOMMbIOTEPA.

MarucTpanlk COCTOHT M3 TPEX JWHUI CBA3H:

° IIHHBI aJpeca, WUCHOJb3YyeMOH /A yKas3aHWA (PU3HYECKOro ajape-
ca, K KOTOPOMY YCTPOMCTBO MOKeT 00paTHTBhCH IJIA IPOBEeNeHUsd
olepanyuy 4YTeHHMs WK 3alucH;

° IIMHBI JAHHBIX, NIPEAHASHAYEHHON AJIsl Ilepefadd JaHHBIX MeMXIY
y3JIaMH KOMIBIOTepa;

* IIMHBI YIpPaBJeHHA, II0 KOTOPOI IepefaiOTCsA CHIHAJBI, YIIPaBJA-
romue obmMeHoM HMHGOpMauMeil MeXAY YCTPOMCTBAMM ¥ CHHXPO-
HUBHDYIOIIHe 9TOT OOMeH.

B KoMmObpiOTepax, HMEBIINX KJIACCHUYeCKy0 (OH-HEHMMAaHOBCKYIO
apXUTEKTYDY, IIPOIECCOP KOHTPOJHMPOBAJ BCE IIPOIECChl BBOAA/BBIBO-
na. Ilpm aToM OBICTPOAEMCTBYIOLIMI IIPOIECCOD 3aTPauyMBAJl MHOTO
BpPeMeHU Ha OXKHJaHWe pe3yjabTaToB paboThl OT 3HauMTeNbHO Oouee
MeIJIeHHBIX BHEIIHMUX ycTpoicTs. [Ina moBeImeHus 3O@MeKTUBHOCTH
paboTel mpoueccopa OBLIM CO3ZAHBI ClHElUANbHBIE 2JEKTPOHHBIE CXe-
Mbl, IpefHA3HAUYEHHBIE IJIA OOCHY;KMBAHUA YCTPOUCTB BBOJA/BHIBOZA
WM BHENIHEH IaMATH.

Koxtponnep — 370 CneuuanbHblii MUKPONPOLIECCOP, MpeaHasHa4yeHHbI 0
ans ynpaefieHnss BHELWHWMM YCTPOWCTBAMW; HAKONWUTENAMKW, MOHUTOPamK,
npuHTEPamMM W T. 4.
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Brnarogaps KoOHTpoJIepaM JaHHbIE IO MATHCTPAJM MOTYT Iepe-
AaBaTbCA MeX/]y BHEIIHMMH YCTPOHCTBAMM ¥ BHYTPEHHEH MaMATHIO
HaNpPAMYI0, MHHYS IPOLecCOp. JTO IPUBOAUT K CYINECTBEHHOMY CHH-
JKEHUI0 HATPDY3KM Ha IEeHTPAJbHEIN IpOIEeccOp M NOBHIMAaeT addex-
THBHOCTH paboThbl BCEH BBIUMUCIMATEIBHON CHCTEMEI.

CoBpemMeHHBIE KOMIBIOTEPHI 00/1aa10T MATHCTPAIBHO-MOAYJIBHOM
apXUTEKTYpOH, IIaBHOE [JOCTOMHCTBO KOTOPOH B3aKJIOYaeTca B BO3-
MOYKHOCTH JIETKO M3MEHUTh KOH(MUIYPALMI0 KOMILIOTEpa IYTEM MHOX-
KJIIOYeHUs K IIWHEe HOBBIX WJIM 3aMeHBbl CTAPHIX BHEUIHUX YCTPOMCTB.

Ecim cnemmdpuxanmuss ma mmHy (JeTaabHOe OIMCAHHWE BCeX eé
ImapaMeTpOB) fABJAETCA OTKPHITOM (OnyO0JIMKOBaHHOIN), TO IIPOM3BO-
AUTenu MOryTt paspaboTaTe M HOPEAJOMKHUTL IIOJL30BATENAM pPAa3HO-
oOpasHble XONOJHHTEJbHbIE YCTPOMWCTBA AJIA KOMIBIOTEDOB C TAKOM
muHoM. IToxobHEIA mMOAXOA HA3HIBAIOT NPHUHIUIOM OTKDBITON apxu-
TeKTyphl. DBiaromaps emy moabsoBaTesb MOXKeT cobpaTs WMEHHO
TAKYI0 KOMIBIOTEPHYIO CHCTEMY, KOTOpas eMy HY»KHa.

7.3. MNepcnekTUBHbIE Hanpas/IeHUSN
pPa3BuTUA KOMNbLIOTEPOB

Mup coBpeMEeHHBIX KOMIBIOTEPOB HeoObruaitHO pasmooGpaszeH. Kpo-
Me MHMKDOIIPOIeCCOPOB, BCTPAMBAaEMBLIX BO BCEBO3MOIKHEIE YCTPOMCTBa,
¥ DasHBIX THIOB MEPCOHAJIbHBIX KOMIILIOTEPOB CYIIECTBYIOT 3HAUU-
TeJbHO GoJiee MOIIHBIE BBEIYMCIHUTEIbHbIE CHCTEMBI.
9TO cepBephl B IJI00aJbHON KOMNBIOTEPHOI CeTH, yIpaBIAAIOLIHEe
eé paboroit M XpaHANMEe OrpOMHBIE 06BEMEI MHGODPMAILHH.
9TO MHOTONIPOIIECCOPHLIE CHCTEMBI NMapasieNbHol 06paboTKH maH-
HBEIX, obecrneuymBaoiue:
¢ COKpallleHue BPeMeHU DEeLIeHUs BLIYUCIUTEIBHO CJOMKHBLIX 3a7ad;
¢ cOKpalneHue BpeMeHH 06paboTKu O0JBIINX 00BEMOB JTAaHHBIX
° pellleHHe 3a7la4 PeaJbHOI'0 BPEMEHH;
“ co3JlaHWe CHCTEM BBICOKOHM HAaIE3KHOCTH.

Bpemsi 0QHONPOLECCOPHBIX BBIYMCAUTENBHLIX CUCTEM npoLno. He Tone-
KO CyNepKOMMbIOTEPbl, HO U COBPEMEHHbLIE NEepPCOHaNbHbIE KOMMbIOTE-
pbl, HOYTOYKW, UrPOBLIE MPUCTABKM OCHOBAHbLI HA MHOrOMPOLECCOPHBIX,
MHOrOSAEPHbLIX WU APYriX TEXHONOruax, Mpeanofaraiwmx OAHOBPEMEH-
HOE BbINOMHEHUE MHOXECTBA WMHCTPYKLMIA.

B Hamm AHM 5J1eKTPOHHAH TEXHUKA YoKe IOAOILIA K IpeJeJbHBIM
3HAYEHUSAM CBOHMX TEXHHYECKUX XAPAKTEPUCTUK, KOTOPLIE OIpemess-
I0TCA (QU3HYECKUMH 3akoHaMu. [losaToMy HAET NOUCK HESJEeKTPOH-
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HBIX CPEeNCTB XPaHEHUA U 0OpaboTKM JaHHBIX, BeAyTcsa paboThl IO
CO3JAHMIO KBAHTOBBIX M OHOJIOrMYECKHUX KOMIIBIOTEPOB, IIPOBOAATCH
HCCJeOBaHMA B 00JIaCTH HAHOTEXHOJOTHIA.

CAMOE TJNNIABHOE

B kamgoii objacTM HAYKH M TeXHUKH CYIIECTBYIOT (pyHZaMmeH-
TAJNbHBIE HAEW HWJIW NPUHIHIELI, ONpPeAeJsiolniue Ha MHOI'Me TI'OJbl
BIEPEA e€ colep:KaHHe U HalpaBJeHUe DasBUTHA. B KOMIBIOTEPHBIX
HayKax poJb Takux (yHAaAMEHTAJIbHBIX HAEH ChIrpDaJHd NIPUHIIUIEIL,
chopMyITUpPOBAHHBIE HE3ABUCHUMO APYr OT APyra ABYMs KPyHHeHIIMMM
yuésbsiMu XX Bera — J»xoHOoM ¢or Heiimanmom m Cepreem Anexce-
eBuueM JlebOeneBBIM.

K ocHOBOmOJIATamOIOWM NPHHIAIIAM IOCTPOEHUS KOMILIOTEPOB
(npurnunam Heiimana—JleGenera) MOXKHO OTHECTH CJeAylOIUe:

1) cocTaB OCHOBHBIX KOMIIOHEHTOB BBIYMCIHTEILHONU MAIIHHEI;
2) NpUHIMI ABOMYHOTO KOAUPOBAHHUS;

3) NpUHIMI OJHOPOAHOCTH NaMATH;

4) IpUHIUI aJPeCHOCTH NaMATH;

5) IPUHIKAN WepapXHYeCcKOod OpraHM3aluy IaMsATH;

6) IpUHIKUI NPOrPAMMHOIO YIpaBIeHH.

ApxurtekTypa — 9T0 Hambomee o00lnue NPHHIHUNBI HOCTPOECHMS
KOMITLIOTEpA, OTPa)kaiollue NporpaMMHOEe ylpaBieHHe paboToil M B3a-
MMOJeHCTBAEM €ero OCHOBHEIX (DYHKIMOHAJBHBIX Y3JIO0B.

KnaccmuecKkasi apXxMTEKTYpPa KOMIIBIOTEDOB NEPBBIX ITOKOJIEHUH
IpenoJiarajia OCYIIeCTBJIEeHHe B3auMOJeiiCTBUA BCeX YCTPOMCTB ue-
pe3 Mpoleccop M HaJudhe HEeM3MEHHOro Habopa BHEIIHHX YCTPOMCTE.

CoBpeMeHHBIe II€PCOHAJIBHBIE KOMIBIOTEDPHI 00J1aJal0T OTKPBITOH
MarucTPaJbHO-MOAYIBHOM apXUTEKTYPOil — ycTpolicTBa B3aMMOJAEHCT-
BYIOT Yepes IIMHY, YTO CIIOCOOCTBYeT OINTUMH3AIMM IIpolleccoB obMeHa
uH(popManyeil BHYTPH KOMIBIOTepa. Bropoe NpeuMyiiecTBO COBpeMeH-
HOM apXUTEeKTYPbli — BO3MOKHOCTH JIETKO HU3MEHHUTh KOH(HUIypanuio
KOMIIBIOTEPA IYTEM MOAKIIOUYEHHA K IIMMHE HOBBIX HMJIM 3aMeHbl CTa-
PBIX BHEUIHHUX YCTPOMUCTB.

Bonpocbi u 3apaHuns @

1. Hepeqnc.rm're OCHOBHBIe (QyHAaMeHTAJIbHBIe HJeH, Jiealniue B
OCHOB€ IIOCTPOEHHA KOMIBIOTEPOB.

2. Kaxue ycTpo¥cTBa IPHHATO BBIJENATH B KOMIIBIOTEpPaxX KJAacCH-
yecKkoM apxuTekTypbl? CpaBHHTE HX € YCTPOHCTBOM MAIIHHBI

Bebbumxa.
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3. Yem o6ycyoBieH BBIGOD ABOMYHOIO KOAWPOBAHUSA [JA INpPENCTAB-
JeHus MHGDOPMAOMH B KOMIbIoTepe?

4. Kax BBl moHuMaere yTBep:kAeHue «OAHO U TO ’Ke 3HAYEHUe
AYEeMKM NaMfATH B 3aBUCHMOCTH OT cnocoba obpaleHus K HeMy
MOJKeT HMCIOJbL30BaThCA M KaK JaHHbIE, W KaK KomaHga»?

5. B 4éM COCTOHT CyTh NPHHIMIA AZPECHOCTH HaMATH?

6. IToueMy B COBpEMEHHBIX KOMIBIOTEPAX WHCIIOJBL3YIOTCHA YCTPOHCT-
Ba NaMATH HECKOJbKHUX YPOBHEH, pasjndalollyuecd IO BpeMeHH
JOCTyIIa, CIOMHOCTH, 00BEMY M cTOMMOCTH?

7. B 4uéM COCTOWT CYTh NPUHUIMIA NPOTPAMMHOIO yIpaBIeHHA?

8. IToaroroBeTe coobmenue o II:xoHe (on Heiimane M ero BKJazge
B pa3BHTHE ROM]II:BDTepﬂoﬁ TEXHHUKH.

9. Ina yero mnpexHasHadyeHa Mmarucrpainb (muHa)? M3 Kakumx ua-
creit oHA cocrouT?

10. Yro Takoe MarmcTpaJdbHO-MOAYJAbHaAsA apxurexkrypa? B uém eé
IVIaBHOE JOCTOHMHCTBO?

11. B uéM 3ak/II049aeTcA NPUHIUI OTKPBITOH apXHTEKTYphI?

§ 8

NMporpammHoe obecne4vyeHue KOMMbioTepa

8.1. Crpyktypa nporpammHoro obecnedyeHus

CoBOKYNHOCTb BCEX MPOrpamMM, npeaHasHayeHHbIX ONS BLINOAHEHWS Ha
KOMMbIOTEPE, Ha3bIBAOT nporpaMmmMmHbiM obecnedexnuem (MN0O) komnbio-
Tepa.

Cdepa npuMeHeHHA KOHKDETHOIO KOMIILIOTEDA ONpEAeNseTcs Kak
€ro TeXHHYEeCKHMMH XapaKTepPHCTHMKaMH, TAK ¥ YCTAHOBJIEHHBEIM HA
mém I1O.

IIO coBpeMeHHBIX KOMIBIOTEDOB HACYHUTBHIBAET THICAYM MPOrDAMM.
OHO HenpephIBHO PA3BUBAETCS — COBEPIIEHCTBYIOTCH CYIIECTBYIOIIME
nporpamMMsbl, Ha CMEHY OJHHMM IIPOTPAMMAM IPHXOLAT APYrue, IOSAB-
JIAIOTCA HOBBIE€ IPOTPAMMEI.

Tem He MeHee, OTOPOCMB BTODOCTENEHHBIE [JETANH, BCE MHOIO-
ofpasue KOMOBIOTEPHBIX IIPOTPAMM MOXKHO PasfeIuTh Ha TPUA IpyIm-




MporpammHoe oGecnevyenne KOMMNbIOTEpPa

nel: cucremuoe IIO, mpuxmagmoe II0, cucTeMBl mporpaMMUPOBAHUS
(puc. 2.8).

CucrtemHbie
aaMUHUCTPATOPSI

Cuctemsl
nPOrpaMmMMpoEaHNs

MporpammHoe
obecneveHue

MporpammucTs!

/ Mons3osarenm

Puc. 2.8. Crpykrypa nporpaMMHOro ofecredeHus

8.2. CucremHoe nporpammHoe obecneuyeHue

Cucremnoe mporpaMMuOe ofecneuenue BKJiouaeT B cebs omepa-
IUOHHYIO CHCTEMY U CEPBUCHBIE IIPOrPAMMEIL.

OnepaumoHHan cuctema — 3TO KOMMNEKC nporpamm, obecneunsaio- 0
Lux cornacosaHHoe ®YHKUMOHMPOBAHWE BCEX YCTPOWCTB KOMMNbOTEpa
U NpeaocTasnsiowmx noib3osareno A0CTYN K Pecypcam KOMMsioTepa.

B macroamee Bpems Haubosee pacnpocrparéHEbIMEH OC s mep-
COHAJIBHBIX KOMIIBIOTepOB aABasiores Windows, Mac OS u Linux,
Ansi cMapT@OHOB, TMJIAHIIETOB ¥ JAPYIMX MOOHJIBHBIX yeTpoHeTB —
Android, i0S, Windows Phone.

PacecmoTpum ocHOBHBIe (yHKIuU, BhmoaHsemble OC coBpeMeH-
HOIO KOMIIBIOTEpA.

¥Ynpasaenue ycrpoiicrBamu. s obecneyeHUs COTJIACOBAHHOTO
(DYHKOMOHUPOBAHUSA ANIapaTHOrO O0eclleYeHUusi KOMIILIOTepa B COCTAB
OC BxopgaT mpaiiBepsl — CHeNMATLHBIE ITPOrPAMMBI, VIIPABJAIOLIAE
paboToit MOAKJIIOUEHHBIX K KOMIBLIOTEDPY BHEIIHUX (mepudepHiHBIX)
yerpoiicTs. C IOMOIIBIO BTHX IPOrpPaMM OCYIIECTBJIAETCH KOHTDPOJIb
32 HOPMAJIBHBIM (DYHKIMOHUDOBaHMEeM 000pyaoBaHHUA, obecleduBaeTcs

peaknus Ha BO3HHKAKIOIWE OMMUOKW W aBapUiHbIe CUTYAILMH.
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YunpaBnenue mnpouneccamu. Ilporpammy, BBINONHAEMYIO Ha
KOMIBIOTEPE B TEKYIIHMil MOMEHT, IIPHHATO HAa3bIBATH INIPOLECCOM.
Haxxe xorzma Mbel npocto wuimeM wunHpopmanuio B ceru MuTepner,
KOMIIBIOTED I[IPOM3BOJAUT HE3aMeTHBIe /I HAC ollepallMd IO KOHTPOJIO
3a COCTOSHHEM YCTPOMCTB, II0 3aIATE OT BHUPYCOB H T. .

CospeMeHHBIE ONEpalMOHHEIE CHCTEMBI, IJIAHMPY#A paboTel M pac-
npeaeiAas pecypebl, 00ecrieunBAIOT BOSMOXKHOCTH NapasuiejbHOH obpa-
OOTKHM HECKOJBKHX HporeccoB, 1o cBoiictBo OC HasweiBaeTcsi MHOTO-
3aJaYHOCTHIO.

IlonssoBaTensckuit uaTepdeiic. CoBpeMeHHBIE ONEparMOHHEIE CH-
creMBl 00€CIIEYHMBAIOT JHAJOr [OJb30BaTesid ¢ KOMIBIOTEepOM Ha 0Oase
rpathuyeckoro mHTepdeiica.

PaGora ¢ dauramu. OpraHmsanuio XpaHeHHA HHOOPMAIUK U
obecreuenue jgocryna K Heil obecneuusaer mozcucrema OC, HasbIBa-
emas (HalJIOBOH CHCTEMOM.

K cepBuCHBIM IporpaMMaM WJIM YTHIHUTAM OTHOCAT pPas/IMYHLIE
IPOrpaMMbl, BBINOJHAKIOINUE HEKOTODBIE [ONOJHHTEJIbHBIE YCIYTH CH-
CTEMHOI'0 Xapakrepa: oOCHy)KUBaHUE JUCKOB (IIpOBepKa, BOCCTAHOBJIE-
HUe, OYMCTKA JHUCKa Ap.), apXxuBupoBaHue (aiijioB, 3aluTa OT BUDY-
COB ¥ MHOI'HEe Jpyrue.

ApxuBaTOpsl — 3TO CHEIMAJbHBIE INPOrpaMMbl, OCYILIECTBJIAIOIINE
cHKaTHe IPOrpaMM M JAaHHBIX. ApPXMBATODHE ofeceunBalOT yMeHbIIIe-
Hue 00béma xpaHuUMON HWHQOpPMaANWHU, a 3HAYHUT, SKOHOMHIO MecTa Ha
JHCKEe M COKpallleHue BPeMeHH KONUPOBAHMA ITOM MH(MOpPMaUUM, YTO
ocofeHHO BAKHO IpH mepecblake uH@oOpMmanun mo cetu MHTepHer.

O MHOrue Nporpammsl CXaTusi AaHHbIX NOCTPOEHbl HAa OCHOBE anroputma
XaddmaHa, cocrosulero M3 Asyx aranos. Ha nepsom 3rtane 4uTaroT-
CA BCE BXOAHble OaHHble W MNOACHUTLIBAIOTCA YacTOThl BCTPE4aeMOCTU
BCEX CUMBOMOB. 3artem o 3TUM [aHHbIM CTPOWUTCS OEepeBO KoAupo-
saHua XapdmaHa, a No Hemy — KoAbl CMMBONOB. Ha BTOpOM aTane
BXOAHLIE [aHHbLIE YUTAIOTCHA eWeé pa3, Npyu 3TOM FreHepupyeTcs BbiXO[-
HOW MaCCWB AaHHbIX.
Monpobyem cxaTb C NOMOLLLID anropuTtma Xadpdmana dpasy:

HA_LOBOPE_TPABA, HA_TPABE_[POBA

MoacumTarte 4acToThi BCTPEYAEMOCTU CMMBOMIOB [0OCTATOYMHO MNPOCTO:

A 0 B 0 P E IF )
6 5 2 4 2 4 2 2 1
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AnroputMm noctpoeHusa nepeea XaddmaHa cnenyolmin.

1. Cumraem 4acToThbl BCTPE4Y2EMOCTW CMMBOJIOB paccmarpusaemoil ¢gpa-
3bl BepwuHamu Oyayuwero rpada (nepesa). BoinuchiBaem uX BepTU-
KanbHO B psj.

2. Boibvpaem OBe BeplWMHb C HauMeHblUMMU Becamu (OHM COOTBET-
CTBYIOT CMMBONaM C HauMEHbLUMM KONMYecTBOM nosTopeHuid). O6b-
eguHsieM 3TW BepLUMHbI — CO30AEM HOBYIO BEpLUMHY, OT KOTOPOW
npoeoauM pébpa K BbibpaHHbIM BEPLUMHAM C HaVMEHbLLUMMK BEcamu,
a BeC HOBOI BEeplMHbl 3a[aém pasBHbiM CyMme ux Becos. Paccrae-
nsem Ha pébpax rpada uyucna 0 u 1: Ha BepxHem pebpe — 0, a Ha
HUWKHEM — 1. YT0Obl BbiOpaHHbIe BepLUMHbl Bonble He npocMmarpu-
Ba/MCb, CTUpaeM uUx Beca.

3. Mpoponxaem BbNONHATE 06bEOAUHEHME BEPLLWH, KaxAbii pa3 Bbibu-
pas napy C HaMMeHblUMMW Becamu, 00 Tex nop, noka He ocTaHeTcs
O[Ha BeplUMHa — KOpeHb fAepeBa. 3ameTuMm, YTO BeC 3TOW BepLUMHbI
Oyoer paBeH ANWHE CXUMaemoro maccwsa.

Mpouecc nocTpoeHus gepeea XapdmaHa ona Hawero npuMepa vs3o-
6paxéH Ha pucyHke 2.9.
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Puc. 2.9. Ilocrpoenue aepesa Xaddmana

Tenepb Ons onpeneneHus Koaa Kaxaol KOHKPETHOW Bykebl HeobXxo-
OUMO MPOCTO MPOWTU OT KOPHA A0 3TOW BEepLluvHbl, BeinuceiBas 0 u 1,
BCTpevalwmecs Ha maplpyte. B Hawem npumepe CUMBONbLI noay4ar

cnegylowme kKoabl:
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Cumson Koa Cumson Kopn

H 0110 o] 1000

A 1 P 010

W 000 E 1001
A 0111 3 1010

B 001 ; 101

Mocne TOro kak KoAbl CMMBOJIOE MOCTPOEHbl, OCTAETCH CreHepvpo-
BaTb CXaTbli Maccws OaHHbIX, A/ 4Yero Hago CHOBa MNPOYECTb BXOAHbIE
OaHHbIe 1 KaxXOblii CUMBONI 3aMEHWTb COOTBETCTBYIOWUM EMY KOOM.
Monyyaem:

011011000011100110000101001000101001011001111011000
01101100010100101100110010000111010100000111

WcxopHbii Tekct coctout u3 30 CUMBOMIOB, T. €. €ro AivHa B
Hecxarom Bupe Oyper pasHa 30 Gawt. Kog cxatoro Tekcta 6Gyaer
3aHumMatb 95 OuT wam 12 Gant. MNonyyaem koadDULUMEHT cxartus,
paBHbid 30/12 = 2,5.

8.3. Cucremnb! nporpaMmmupoBaHusa

ﬁ' % Komnnekc nporpamMMHbIX CpPeAcTs, NpeaHasHavYeHHsIX Ans pas3paboT-
' KW HOBbIX NpOrpamM, HasbLIBAlOT CUCTEMOW NPOrpaMMUpPOBaHUA WK
MHTErpupoBaHHOW cpenoi paspaboTku.

PaccMOTpDHM OCHOBHBIE KOMIOHEHTHI, BXOASAIIHE B COCTAB GOJb-
IIMHCTBA CHCTE€M HPOrDAMMHDOBAHHA.

M3BecTHO nM Bam, 4TO NEpeBbLIM B MUPE nporpam-
MUCTOM CUMTaeTcsa aHrnnyaHka Apa Jlaesneiic (1815-
1852)? OHa BbINONHWNAG OETanbHOE ONMUCAHWE BbIYUC-
NUTENbHOW MallMHbI, NPOEKT KOoTopoi 6bin  paspa-
G6otaH Yapnb3om Be6Gbupoxem, M cocrasuna nepsyio
nporpamMmMy [ON0A 3TOi MawwuHbl. VMiMeHHO Apa Jlas-
neic Beena B ynotpebneHue TEepMUHbl «UMKA» U
«paboyan s4eika». '
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CrnenMaJM3MpPOBAHHEL TEKCTOBLIH pPeJaxkTop IO3BOJIsIeT Nporpam-
MucTy HabpaTh M OTPEAAKTHPOBATHL TEKCT IIPOrPAMMBI HA fA3BIKE IIpO-
rpAMMHUPOBAHUA BBICOKOTO ypoBHA. [ina ynobcTBa KIIOYEBBIE CJIOBA
fA3BIKA MPOTPaAMMHPOBAaHHMS B TEKCTOBOM DeJaKTOpe MOTYT BBIAEJIATHCH
PasIUUYHBIMU OBeTAMH JUOC HauepTaHWAMHU mpudTa.

KomnbioTep XpaHAT M obOpabaTbiBaeT MHGOPMAIHIO, IpPeACTaBJIeH-
HYI0 B [JBOMYHBIX MAIIMHHBIX Kojgax. I[Jig mepeBoma mporpaMMbl, Ha-
MACAHHOM HA A3BIKEe BBHICOKOT'O YPOBHS, B MallWHHBIE KOALI B COCTAB
CHCTEM IIPOrPAMMUPOBAHUA BKJIOUEHLI CIIeNUAaJIbHbIE IIPOrPaMMBI —
TparcaaTopel. CymecTByer ABa TUIA TPAHCIATOPOB: MHTEPIPETATOPbI
B KOMIOMJIATOPHL.

Hnarepuperatop ofpabarsiBaeT W HCHONHAET KOMAHABLI IIPOTIPAMMEI
mocae0BaTeNbHO, OT omeparopa K omneparopy. lIpum HMcnone3oBaHUM
HHTepIpeTaTopa, IpH Ka)kJOoM 3anycKe IPOrpaMMbl OHA 34HOBO IIe-
PEBOAUTCA B MAIIWHHBIE KOJBI.

Komnunarop obpabareiBaeT Bech TEKCT NPOTPaMMBI, IIpeodpaso-
BBIBaSl €ro B MAIIMHHBLIA KOJX M CTPOS MCIOJHSEMbIH (ailyi, roroBblit
K samycky. Ilocie TOro Kak IporpaMMa OTKOMIIHMJIMDOBaHa, HH TEKCT
NPOrpaMMbl, HU KOMIHJIATOD yiKe He HYKHBI.

OTKOMOMIMPOBAHHBIE IIporpamMmsl patoraioT ObicTpee, HO HHTep-
npeTupyeMsle IpPONIe HCOPABIATL M M3MEHATH.

MposeauTte aHanoruio Mexgay pabGoToi Nporpamm-TPaHCNATOPOB (UH-
Tepriperatopa u KoMnuaatTopa) U npodeccuoHasibHbIX NepeBoaYMKOB,
BbINONHALWIMX CUHXPOHHBIA U NUCbMEHHbI nepesoa.

Jliobass cucTreMa IPOrpaMMUPOBAHHUSA BKIOYaeT OMOIMOTEKH CTaH-
JapTHLIX IOANPOrpaMM, KOTOPhIe MOXKHO BEI3BATE M3 BHOBbL Das-
pabaTeiBaemMoii mporpaMmbl. PasHbpie 4YacTu (MOAYJH) CO3AaBaeMOM
IporpaMMbl ¥ HCHONB3yeMEBIe B Hell CTaHZAPTHBIE NOANPOrpaMMBI
cobupamTca B eQUHBIN UCHOJIHAeMBIH (aili ¢ IOMOIObIO TAKOIO dJie-
MEHTA CHCTeMbl IPOI'DAMMHPOBAHMSA, KAK KOMIIOHOBIIMK.

BaxasiM aTanoM B paspaboTke HOBOH IIpOrpaMMBbl SBJSAETCH
eé oryaaka — oOHapysKeHHe W HCIPABJICHHE BO3MOYKHBIX OIIMOOK,
WucTpyMeHT AJIA IOMCKA OIMOOK B HOBOM IporpaMMe HA3LIBAETCH
oraagunkom. OTIaTUMK IIO3BOJIAET YIPABIATH MPOLECCOM HMCIONHEHUSA
IpPOrpaMMEl, OIpeAeNsATh MECTO W BHUJ OIIMOOK B IporpamMme, Habuaio-
JaTh 3a M3MeHEHHeM 3HAUeHHMH IIepeMeHHBIX M BBIPAXKeHHH.

CucreMBl NpPOTPAMMHMPOBAHUA I[O3BOJSAIOT o00Jjerduts padoTy
NpPOrpaMMHMCTOBR ¥ COKDATHTHL BpeMs Ha PaspaboTKy CIOMXKHBIX IPO-
rpaMm.

87
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8.4. NpuxknagHoe nporpammHoe obecneyeHue

IIporpaMMEI, ¢ IOMOINBIO KOTODPHIX IOJIL30BATENIb MOMeT paborarsb
C pasHBIMM BHMAaMM HHQOpManuM, He npuberass K IIPOrpaMMHUpOBA-
HUIO, NMPDUHATO HA3LIBATH NPUKJAJHBIMH NPOrPaMMAaMH HJIH MPHJIO-
HEeHHAMM.

MoKHO BBIJENTUTH IPHUJIOMKEHHs O0INero M CIenuaJbHOro HasHa-
YeHHUS.

Ilpunoxkenus oO0mero Ha3HAYeHHMA TPeOYIOTCA NPAKTHUYECKH
Ka)XIOMy NOOJMB30BATENI0 I paboTel ¢ pasHLIMH BHAaMH HHMOpMa-
nunu. K npunoxenusam obiiero HasHaAYeHUs OTHOCATCH: TEKCTOBBIE pe-
AAKTOpPbl M IIPOIECCOpPBI; rpauyeckue peaKkTOpPbl M IMAKETHI KOMIIbIO-
TepHOM rpaduku; TabJUYHBIE IIPOLECCOPHI; PeAaKTODhI IIpe3eHTAaIUH,
ayauo- W BUAEODEJAKTOPHI; CUCTEMB! yIpaBleHHs 06asaMy JaHHBIX;
6paysepsl, IOYTOBBIE IPOTPAMMBI H Ap.

Kax npasuio, mosbsoBaTtensb, npuobperas KOMIBIOTED, YCTaHAB-
JMBaeT HA HEM TAK Ha3bIBA€MbIil O(MCHBIH NMAaKeT IPOrpaMM, BKJIIO-
YAIOUIUA OCHOBHBIE IPHJIOKEHHsA o0Lero HasHadeHWA. Hambosblmee
pacrupocTpaHeHHe IMOJY4YHJIM TaKkue oducHBIe nakerTbl, kax Microsoft
Office (mna omepammonueix cucrem Windows u Mac OS) m OpenOffice
(nns onepanmonHeIX cucrem Windows u Linux).

C moboro KoMmnbpioTepa, MMEIOIero BbIXoJ B MHTepHeT, MOKeT
GBITH JOCTYIEH OHJAWH-O(HUC, HE3aBUCHMO OT TOr0, KaKyiO Ollepailu-
OHHYIO CHCTEMY 3TOT KOMNBIOTEDP HCIIOJb3YeT.

Onnaiie-opuc — aTo Habop BeG-cepBMCOB, BKJIIOYAOIMMUA B cebs
BCEe OCHOBHbI€ KOMIIOHEHTHI TPAAWIMOHHBIX O(MHUCHBIX NAKETOB: TeK-
CTOBBI PEAAKTOD, 2JEeKTPOHHBIE TabJMIbI, PEAaKTOP NpPe3eHTAlul u
np. Camelit m3BecTHBIN oOHyaMH-0puc — Google Docs.

IIpunoxkenus cHenuaJbHOr0 HAZHAYEHHMS NpeJHA3HAYEHBl JIA
npoheCCHOHAIBLHOTO NPUMEHEHUS KBAJH(MHIIMPOBAHHBIMHY II0JIL30BA-
TENAMH B PasiUYHBIX cdepax NeATeJIbHOCTH. JTO: HACTOJLHBIC H3Ia-
TeJbCKHEe CHCTeMBl, GyXrajJTepCcKHe NpPOrpaMMbl, CHCTEMBI ABTOMATH-
supoBaHHOro npoektuposaHua (CAIIP), mporpaMMbl KOMIBIOTEDPHOrO
MOAENHMPOBAHMA, MaTeMaTUYECKHe ITaKeThl, reoMH(MOPMAIlMOHHEBIE CH-
cremsl (T’MC) u apyrume nporpamMmsl.

ITpu oTOM rpaHMIEI MeXKAYy IPYNIaAMH 3THX NPOTPAMM JOCTATOYHO
yeaosHEl. Ilo mepe coBepmeHcTBOBaHMs HHTep(dEiCcOB MHOTHE IIpO-
rpaMMbl, ITePBOHAUYAJIBHO OPMEHTHPOBAHHLIE HA NIPOMECCHOHAJIOB B TOH
WM WHOM 006JIacTH, HAYHHAIOT LIMPOKO HCHOJL30BATHCH JIIOOHTEIAMH.
B mepsyio ouepens aro I'MC, nmporpaMMsl KOMIBIOTEDHOTO MOZAEIHMPO-
BAHUA, MaTeMaTU4YeCKHWe ITaKeThl U Ap.
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CAMOE [JIABHOE

COBOKYIHOCTE BCEX MOpPOrpaMM, IpeJHAa3HAYEHHBLIX [JIA BBINOJHE-
HUA HaA KOMIILIOTEpe, Ha3bIBalT IporpaMMHbIM obecrneuernmem (I10)
KoMmneioTepa. Beé mHOroof6pasue KOMNOBIOTEPHBIX IIPOrpaMM MOXXHO
pasaenuTs HAa Tpu rpynnkel: cucremHoe 110, mpuxmaguoe I1O, cucremsr
IpOrpaMMHUpPOBaAHUSA.

CucremHoe mporpaMMHOe ofecredeHue BKJ0O4YaeT B ceba omepa-
IUOHHYIO CHCTEMY U cepBHCHBIe nporpaMmmsel. OmepanuoHHas cHCTe-
Ma — 9TO KOMILIeKC IporpaMm, o0ecneddBalOIUX COIJIACOBAHHOE
(hyHKIMOHHPOBAHKE BCEX YCTPOMCTB KOMIIBIOTEpPAa M IMPeNOCTABJIAIO-
IMUX NOJH30BATEJII0 JOCTYI K pecypcaM KoMmbioTepa. K cepBHCHBIM
mporpaMMaM HJIH YTUJIHATAM OTHOCHAT PasjIMyHbIe IIPOrPAMMBI, BBIIIOJI-
HAOIIAE HEKOTOPhIe JONMOJHUTEJNBHBIE YCJIYIM CHCTEMHOrO XapakTepa:
obcny:xuBaHHe AMUCKOB (IIpOBEpKa, BOCCTAHOBJIEHHE, OYMCTKA AMCKA
u 7Ap.), apxuBupoBaHue (aiyoB, 3allUTa OT BHUPYCOB M AD.

KommiekC IpOrpaMMHBIX CPEJCTB, HpeJHAasHAUYEHHBIX MOJd pas-
paboTKH HOBBIX IIPOTPAMM, HAZBIBAIOT CHUCTEMOH NpPOrpaMMHPOBAHMSA
WA WMHTErPAPOBAHHON cpemoit paspaboTrkm. OCHOBHBIMM KOMIIOHEH-
TAMM CHCTEMBI IPOTPDAMMMPOBAHUA SBJSIOTCS CIEIHAJIM3UPOBAHHBIH
TEeKCTOBBIM PEJaKTOp, TPAHCJIATOD, OTVIAAUUK M APYrue MHCTPYMEHTHI,
MO3BOJIAOIHE 00/IerduTh paboTy IPOrpaMMHCTOB M COKPAaTHUTL BpeMA
Ha paspaboTKy CIOMKHBIX IPOrPaMM.

IIporpaMMbl, ¢ MOMOIIBI0 KOTOPBIX IIOJIL30BATEIbh MOXeT paboTaTh
C pasHBIMH BHAaMu HH(DoOpMauuu, He mnpuberas K NporpaMMHPOBA-
HHUIO, IPUHATO HA3BIBATh NPUKJIAZHBIMHU IIPOIPAMMAMM MM IIDHIOMNKE-
Huamu. IIpuioskeHus oOmjero HasHayeHuUs TPedyOTCA NPaAKTHUYECKH
KaXKI0oMy moJab3oBaresio. [IpuioskeHUA CHEIHAATBHOIO Has3HAYEHHSA
OpegHA3HAYEHBl A NPOMECCHOHANBLHOIO IPUMeHEHUs KBaJauduirm-
POBaHHBIMM MOJIL30BATEJAMH B Pa3JIMYHBIX cdepax AesATeJIbHOCTH.

Bonpocsl v 3apaHuna @

1. Wizobpasure cocTaB TNPOrpaMMHOro obGecredeHHs COBPEMEHHOTIO
KOMIbIOTEepa B Bujae rpada.

2. TlepeuncanuTe OCHOBHEIE (DYHKIIMHM OIIEPANMOHHOMW CHCTEME.

*3. IlocTpoiite mepeso Xaddmana ansa OoHON U3 clelylomux ¢pas:

1) MAMA MBIJIA PAMY
2) IIIJIA CAIIA IIO IIIOCCE
3) TKET TKAY TKAHU
4) KAPJI ¥V KJIAPBI YKPAJI KOPAJIJIbI
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4,

10.

11

-

12.
13.
14

BenomEMTE A3BIK MPOrpaMMMPOBAHUA BBICOKOI'O YPOBHS, ¢ KOTO-
PBIM BBl IIO3HAKOMUJIHNCHE B OCHOBHOH Imkoxe. Oxapakrepusyinre
ero andaBUT, CHHTAKCHC U CEMaHTHKY.

Kaxoe IIO nmaswiBaeTcsa NpUKJIATHBIM?

OxapakTepuayiiTe MMEIOIIHIICA B BalleM pacHOPSXKeHHH odmuc-
HBIM DaKeT — YKa)XHUTe ero HasBaHue, COCTaB, miaargopMmy, CTO-
HUMOCTh U OIHMIIKUTEe KHTepdeiic.

BRINOTHUTE CPABHUTENLHBIN AHAJIMU3 HECKOJIbKUX OMUCHBIX ma-
KEeTOB.

OnnaitH-0(HCHl MCIOJB3YIOT TEXHOJOIMIO, M3BECTHYIO ITOJ HA3BAa-
HHeM «objiauHble BbIUMcJeHusA». C IOMOIIbIO AONMOJHHTEIHLHBIX
HCTOYHMKOB BBRIICHHTE, B 4YéM e€ cyTh. HKakue O0eaycioBHBIE
npermymiecTBa oHa wuMmeer? Kakwe noTeHnMAaibHBIE ONACHOCTH
AJIsI TOJb30BaTeNsl TadAT B cebe «00gavyHbBIe» TEXHOJIOTHH?
Haiire cpaBHUTENBHYIO XapaKTePMCTHKY H3BECTHHIX BAM PAaCTPO-
BOTO ¥ BEKTODHOI0O rpauyecKHX peIaKTOpOB.

Ilepeuncinure OCHOBHBIE BO3MOXHOCTM HM3BECTHOTO BaM AayAMO-
pemaxTopa.

IlepeuucnnTe OCHOBHBEIE BO3MOXKHOCTM H3BECTHOIO BaM BUI€O0-
PemaxTopa.

HOna gero npeaHasHayeHbl TaGJHYHBIE TIPOLECCOPHI?

Kaxoso ocHosHOe HasHauenue CYBI?

HasoBuTe OCHOBHBEIE NpPOrpaMMbl, KOTODhIE BBl MCIOJb3yeTe,
BEIAA B MHTepHeT.

§ 9

dainoBans cucrema KomnbloTepa

9.1. Dainsl U Karanorm

M3 kypca MHQOPMATHKH OCHOBHOM IIKOJBI BAM HM3BECTHO, YTO

(baﬁ.n -— 39TO0 NOMMEeHOBAHHAA COBOKYVIIHOCTE MaHHBLIX onpene.nénnoro
pasMepa, pasMellaeMad Ha BHEIIHWX YCTPOHCTBaX (HOCHTENAX HH-
dopManuy) ¥ paccmarpuBaeMasi B Inporecce ob6paboTKH KaK eZHHOe
eJsoe.
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@aity xapakTepusyerca HaGopoMm mapaMeTpoB (MMA, pasMep, JaTa
CO3IAaHMA, AaTa IocjaefHel MoaumdHUKAUMM) M aTpudyTaMy, HUCHOJbL-
3yeMBIMHU OIepanMOHHON cHcTeMoH Aas ero o6paGoTKHM (apXUBHBIH,
CHCTEeMHBIH, CKDBITBIH, TOJNBLKO anA 4uTeHua). Pasmep dalina seIpa-
Kaerca B DaiiTax.

Ha xamaoM KOMIBIOTEDHOM Hocurtesie uHpopmanuy (sKECTKOM,
ONTUUYECKOM HHCKE HWIH (Qaem-maMaATH) MOMKET XPaHUThCHA OoJbInoe
KoaudecTBo (aitsoB. Jna yaobGerBa moucka MHGopManuu Gaiabl mo
OIpeAeIEHHBIM NPH3HAKAM OOBEeAMHAIOT B I'DYINLI, Ha3blBaeMble Ka-
TAJOTAMH HJIU TaIlKaMH.

Karanor (mamka) — 9TO NOMMEHOBAHHAS COBOXYIHOCTHL (ailjioB M
MOAKATAJIOTOB (BJIOXKEHHBIX KaTajoros). MoOKHO CKasaTh, YTO Kara-
Jor — 270 ToyKe (hailyi, HO TOJBLKO comepXKaimuii B cebe MHMOPMAaNNIO
0 3aKJIIOUEHHBIX B Hero ¢Gainax. IlpaBla manmKu MOXHO CO31aBaTh
cpeACTBAMM ONEpPAlMOHHOM CHCTEMBI, a BOT JJA CO3XaHMA GONBINUH-
cTBa THUNOB (PaijioB MOHAZOOMTCA MCIOJNBL30BAHME IIPHKJIALHOIO IpO-
rpaMMHOro obecrnedyeHus.

9.2. OyHkuun HannoBoi CUCTEMb!

Pabory monb3oBaTens ¢ (ainamm obecmeumsaer moacucrema OC,
HasbiBaemas (haliIoBO#M cHCTEMOIi.

daiinoeas cuctema — o10 uYacte OC, onpegensiowas cnocod @
opraHu3auvm, xXpaHeHua W MMeHOBaHWA OaHHbIX Ha HOCcwuTene uchop-
Mauumn.

CospemenHbie (DaiiioBble CHCTEMBI PeIalOT CAEAYIOINUe 3aavu:

* Ompe;ensOT NPaBUJA ITOCTPOEHUA MMEH (DalljloB U KaTAJIOrOB;

* NOAMIEP’KUBAIOT MIPOrPAMMHBIN MHTepdeiic paborel ¢ daiinamMu AIA
NPUIOKEeHUH (TPeIOCTaBASAI0T NPHIOKEeHHAM (PyHKIUM nnas pabo-
Tel ¢ (paitaamn);

* OIpeneJAIOT MOPANOK pasMmemeHus ¢aiijoB Ha AWCKe;

* ofecreyMBAIOT 3AIHUTY AAHHBIX B ciaydae cOoeB u omubOK;

* obecriedyMBalOT YCTAHOBKY IIPaB AOCTYNA K NAHHBIM [JIA Ka)JA0ro
KOHKPETHOTO MOJIb30BATEN;

* obecrmeuMBaOT COBMECTHYIO pabory ¢ daiinamu (ecaum OfMH IOJIb-
3oBaTeNb OTKPBLI (hails, TO AAA OCTANbHBIX YCTAHABJIWBAETCSH

PeXHUM «TOJBKO UYTEHHEe» ).

PaccMOTpUM HEKOTOpbIE M3 9THX (PyHKuIui Gosiee mozpobGHO.




Maea 2. Komnsiotep u ero NO

IIpaBuna nmocrpoenus uméH daiinos nm karaxoros. PailjioBble CH-
creMbl coBpeMeHHEIX OC momyckamT MCIOJB30BAHHE MMEH JJIWHOH [0
255 CMMBOJIOB, NPHUUYEM B HHUX MOIKHO HCIOJb30BATHL OYKBBI HAIHMO-
HAJBHBIX AJ(ABUTOB U TIPOGEJIbI.

B OC Windows B mmenu (daiiia s3anpenieHo MCIoJb30BaHHe cJe-
AYIOIUX CHUMBOJIOB: \, /, :, ¥, ?, “ <, >, |. B Linux aT¥ CHMBOJIBHI,
KpoMe /, HONYyCTHMBI, XOTH HCIOIb30BATH UX CIEAYET C OCTODOMKHO-
CTBIO, T. K. HEKOTOPBIE M3 HUX MOTYT MMETh CHEIMaJIbHBIH CMBICJI, a
TaK)Ke H3 coobparkeHuin cosmecrumoctu ¢ apyrumm OC,

OnepanmonHas cucrema Linux, B oriuume or Windows, pasiam-
ugeT CTPOYHBIe M NpPONHUCHBIe OYKBBI B MMeHH (aiina, HampuMmep:
FILE.txt, file.txt u FiLe.txt — »ro B Linux Tpu pasHpIX daitra.

Ilopamox pasmemenus daiyios Ba aucke, Paiin, npeacTaBIAeMEIH
HaMM KaK eJluHOe IieJloe, Ha CAMOM Jiejie MoKeT OBITh pasbpocaH «Ky-
COYKaMH» II0 BCeMY AMCKY. MHHUMAaIbHBIA pasMep TAKOro «KycodKas
(ximacrepa, Osioka) — or 512 Gaiir g0 64 Kb6aiiT B 3aBHCHMOCTH OT HC-
nmoJab3yemMoi (hailnoBoii cucremsl. [Ipu pasMelneHMH Ha AHCKe KaxIo-
My (aiiyly OTBOAMTCH IeJoe YUCJO0 Kjactepos. Hampumep, Ha (aiin
pasamepom 65 Kbaiit Gyzmer orBeeHo asa xJjacrepa mo 64 K6aiira, npwu
S9TOM BTOPO#l KJjacrep OyAeT CUMTATHCA B3AaHATBIM, XOTS (DAKTHUECKH
SBHAYHTEJbHAA €ro 4YacTb WCIOJb30BAThCA He OyAerT.

@ Wcnonb3oBaHue knactepoB GonblumMx pasmepoB obGecneyvsaeT cneayio-
wue npeumyulectea: 1) NOBLILWAETCA CKOPOCTb YTeHus/3anvcu daii-
noe, umelwux Gonbluve pasmepbl; 2) YBENWYMBAETCH MakKCUManbHbINA
06bEM AucKa, KOTOpLIM noaaepxueaeT gaiinosas cucrema.
Kak Bbl MOxeTe aTO0 0BBLACHUTL?
MNoyemy B danosoir cucteme ¢  BonblMMK  KnacTepamu
(6nokamu) HEBbIrOAHO XPaHWTL ManeHbkue dainsl? K yemy ato mMoxer
npuBecTn?

3amuTa JAaHHBIX B caydae cOoes u ommbox. Dra (QYHKIHA
ofecrieunBaeTcs 3a CUET JKYPHAIHPOBAHWSA, CYTh KOTOPOIO COCTOMT
B cuaeayiomem. Ilepen HavasioM BBINOJHEHWs onepanuii ¢ daiaamu
OC sanuceiBaeT (coOXpaHsieT) CIMCOK [AeHCTBHM, KOTOphIe OHA Oyjer
OPOBOJAUTEL ¢ (hailIoBOM cHCTEMON. DTH BANMCU XPAHATCH B OTAEIb-
HOIl yacTy (haioBOM cHCTeMbl, HA3LIBAEMOH »KypHajoM. Kak TOIBKO
u3MeHeHusa (HalaoBOM CUCTEMbI BHECEHBI B KYDHAJ, OHA IIPUMEHHAET
9TH HM3MeHeHHs K (hailnam, mociie Hero yZaiasieT STH 3alUCH U3 MXKYD-
Hana. Hciu BO BpeMs BRINIOJHEHUS ONepanui ¢ (aijaMyd OpPOM3OIIEN
c60ii, TO IO 3aUMCAM B KYPHAJE MOMKHO OIpeJeJHTh IOCTPajaBIIne
¢altaIbl U BOCCTAHOBUTHL MX.
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9.3. Mannosbie CTPYKTYP.I

CoBorynHOCTE (haljIOB HA AUCKEe M B3aUMOCBA3€dl MeMXIy HHUMHU
HasbIiBaloT (hainoBoi cTpyKTypoii nucka. IlepBoHavanbHO (haitioBble
CHCTEMBI NOANEPIKUBATIHA TOJBKO OJHOYPOBHEBBIe (ailloBEIe CTPYKTY-
PBI: Bce (haitjibl XPAHHJINCE B OJHOM KATaJIore.

Has xpasneHus GoJabIIOro (COTHH M ThHICAYM) KoaudecTBa (haitnon
HWCIIOJNIB3YIOTCH HepapxuuyecKkue (MHOTOYpPOBHEBEIE) (aiiloBEIe CTPYK-
Typbl: (aiabl TPYONUPYIOTCA B KATAJIOTH, KATAJIOTH MOTYT I'DyNIH-
poBaThCA B KaTaJIoru 0ojiee BBHICOKOIO YPOBHA.

ITonbsoBaTesb, O0BeAUHAA 110 COOCTBEHHOMY YCMOTPeHUIO (hailyb
B KaTajJOrH, MOXKET COo3JaTh yHOoOHYI0 JiIs ceddA cucreMy XpaHeHHdA
uHMOPMAIUHA.

I'pacdhmueckoe uzobparkeHue mepapxuiyeckod (ailnoBoil CTPYKTYDPHI
HA3bIBAETCHA AEpPeBOM. JIpEeBOBHAHBIE HepapXHWYeCKHe CTPYKTYPhI MOK-
HO M300pa’XaTh BePTHKAJALHO M IOpPHM30HTaNBHO (puc. 2.10).

Yrobel o6paTuThCa K Hy:KHOMY (aitny (karaiory), XpaHAIMEeMycH
HA HEKOTOPOM AWCKe, MOYKHO yKasaTh NyTh (agpec Karajora) — Ha-
60p CUMBOJIOB, TOKA3LIBAIOINWIA pacmojioykeHue (aitia B (dansosoi
cHCTEeMe.

® _
: 'Ig — KOpHEeBOi1 kaTanor

S
== 1 — KaTanor BepxHero ypoBHsa
& l LoKyMeHTbI
; g
[- — BNOXEHHbLIA karanor
£ || 3apaum
3
| — BNOXEHHbIe (ainbl
MamaTka.txt Pacuétsl.xlsx
i | I Bosio — Katanor BepXHero ypoBHA

Puc. 2.10. Tunosas ApeBOBMAHAA WepapXudyecKas CTPYKTypa, NPUHATAA B

Windows
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ITomsoe umsa daitna — szamuck nytu K Gdaiyy, sasepmaeMas uMe-
HeM haiina.

Hanpumep:

E:\orkymentsr\3agaun — nyTek K (aiay Pacuerer.xlsx;

E:\JoxymenTsr\3agauu\Pacuérer.xlsx — mnonHOoe uma ¢aiina Pac-
géTrhl.XIsX.

s Toro urobel «xobparscsas» A0 HY:KHOTO daija B MHOIOYDOB-
HeBOM (hailJIOBOM CTPYKType, IOJIb30BATENI0 COBCEM He 006A3aTebHO
nepeMemiaThCia MO KaTajgoram, obpasyiomuM nytbh K (daiay. Cospe-
MEHHBIE OIePAlMOHHBIE CHCTEMbl MMEIOT CIeIHaJbHEIE HHCTPYMEeH-
ThI, IO3BOJIAIOILIME JOCTATOYHO OBICTPO HAXOAHUThH HYIKHBIE (DaMJIbI
fajke B TOM cJjy4dae, KOrja TOYHO He H3BECTHO HX DACIOJOMKEeHUe,
Ecam mosne3oBaTess 3HAaeT TOJBKO HEKOTODPYK YacTh UMeHM (aiira
(HanpumMep, OH 3HaeT, YTO B MMeHM (aina o06dz3arelLHO NOJKHA
ObITe nMGpa 7), TO AN €ro MOMCKA MOMKHO BOCIIOJB30BATHCA MACKOX
uMeHHn aiina.

Macka umenn daina — nocnepoBarenbHOCTb Byks, undp M APYrux Oo-
NYCTUMbLIX B UMeHax (ainoB CMMBONOB, @ TAKXE CUMBOMOB «7» KU «*»,
onpegensallas Te UM WHele TpeboBaHWA K UMEHW daiina.

Cumson «?» (BONPOCUTENbHLIA 3HAK) O3HA4YaeT, YTO Ha €ro MecTe B
uMeHu daina nonxeH BGblTb POBHO OOWH MPOW3BOSMLHLIA CUMBOS.
Cumeon «*» (3BE3A04Ka) O3HAYaeT, YTO Ha ero Mecte B MMeHu daiina
MOXeT ObITb MNOCNeA0BaTENbHOCTL MOObIX CUMBOJIOB NMPOW3BONBLHONA ANU-
Hbl, B TOM 4MCne «*» MOXeT 3aAaBaTb M NyCTYO NOCNeaoBaTenbHOCTb.

PaccMoTpuM HECKOJIBKO NPUMEPOB MAacoOK:

* Macke *.¥ cooTBeTCTBYIOT a0COJIOTHO BCe (hailrbl, MOCKOJBLKY Ha-
6Op NPOM3BOJBHBIX CHMBOJIOB YKa3blBaeTCA KaK [JIA MMEHH, TaK
U ana pacmupeHus daitna;

® Macke *.mp3 cOOTBETCTBYIOT BCe ayjauosamucu (opmara mp3;

* macka info.* mosBonmHT OTOGpaTh (hailibl BCeX TUIIOB C MMEHEM
info;

* macke info*.* GyayT coorBeTcTBOBaTH BCe (haiiyibl, HAUMHAIOIIHECS
¢ info;

* macke *info.* OyayT cooTBeTcTBOBaTH BCe (Daiiyibl, *MEHA KOTOPHIX
3aKaHuuBaloTca Ha info;

* macka ?7?7.* posBoauT 0TOOpaTh Bce (Qailibl ¢ TPEXGYKBEHHBIMH
HMeHaMH;

* macke info??.* Gyayr coorBercTBOBaThH BCe (haitabl, UMEHA KOTO-
PBIX COCTOAT M3 LIECTH CHMBOJIOB M HayuHaloTes ¢ info;
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* macka info??* % nosBosser HaiiTM Bce (aityibl, UMEHA KOTODPBIX
HauymHawTcA ¢ info u cozep:kar mecTbh U GoJjiee CHMBOJIOB.

Mopymaitte, kakas M3 TPEX CNEAyIOWMX Macok no3sonuT otobparb @
6onblie Bcero ¢aiincs:

1) *.doc?;

2) *.doc;

3) m.doc*.

IIpumep. B karanore maxomurca 6 daiinos:
motors.dat; torsten.docx;
motors.doc; victoria.docx;
storch.doc; x_torero.doc.

QN

C nmomomipi0 MacKH M3 HHUX Oplia oro0paHa ciexylolnas Ipynia
dbaitnos:

motors.doc;

storch.doc;

victoria.doex;

x_torero.doc.

Kakad U3 CHefylOMMX MAcOK Oblja IPH 3TOM HCIIOJIb30BaHA?
1) *tor?*.d*;
2) ?tor*.doc;
3) *?tor?*.do*;
4) *tor?.doc*,

BrificHHM, KaKue IPyNnbl (aiioB IMO3BOJHUT BHIOPaATh KaKAad M3
MacoK. PesynbTaThl aHAajIuW3a NPEACTaBMM B Tabiune:

< Macka | 4 on gu 2tor*.doc | *?or?*.do* | *tor?.doc*

motors.dat

torsten.docx

3ech MBI CepbIM I[BETOM BBHIZIEJIUJIH CTPOKH, COOTBETCTBYIOIIHE

¢daitnaM, KOTOpBIE NOJHKHBEI OBITH OTOOpaHEI.
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Ecnu daitn coorBeTcTBYyeT MackKe, TO B fAdeiiKe, HaXomAme#dcs Ha
IepecevyeHUM CTPOKM ¢ MMeHeM (paiina m crosbma ¢ MMEeHeM MAackKu,

6yseM CTaBUThb «+», B IPOTHBHOM CJIyuae — «—».
B cronbie MCKOMOM MacKy, 3HAKH «+» JOJIKHBI COOTBETCTBOBATH
oroOpaHHBIM (haiisaM, 3HAKM «—» — BCEM IIPOYUM.
i Macka | -y oron gw ftor*.doc | *?tor?*.do* | *tor?.doc*
motors.dat - - - -
motors.doc ' - + %
storch.doc _ + :

torsten.doex -

victoria.docx -

x_torero.doc +

Ananusupysa macky *tor?*.d*, crasum sHaK «+» B suediky, coor-
BeTCTByIOIyi0 (aitiry motors.dat. Jlannas macka mossosger oTo6paTh
(aiin, KOTOPHIE He BXOAUT B MHTEPECYIONIVIO HAC TPYINY, CJIEA0Ba-
TeJIbHO, OHA He MO)KeT ofecnmedynTb OTGOP HYKHBIX (aitnos. lanbHeil-
1Iee pacCMOTPeHHe 3TOH MACKH MOYKHO ITPEKDPATHTE.

Macka ?tor*.doc He mossosuT orTobparh (aitn motors.dat, o ona
JKe He IO03BOJMT oTobpaTh WM moAjerxamuii orbopy daitnr motors.doc.
CrenoBaTenbHO, jJanbHelIee paccMOTDEHHMe 9TOM MacKM MOKHO IIpe-
KPaTHTh.

Macka *?tor?*.do* nossossier oro6pars TONBKO Te (aifasl, KO-
TOpble HAM HYKHbI. E€é MOMKHO HCHOJB30BATH AJA DelleHUs 3aJadf.

Ho, Boamo:kHO, 3amaua uMeeT He ofHO pemenwue. IIpoBepsieM Ma-
cky *tor?.doc*. Oma He mossosuT Ham orobpars daiin storch.doc.

Hrak, pemenuem 3sazauyu MOKeT OBITH TOJNBKO TpPeThbA MAacCKa
(*?tor?*.do¥).

CAMOE TIJIABHOE

@ailyi — 3TO NOMMEHOBAHHAS COBOKYIHOCTbH NAHHBIX OIPEesIEH-
HOTO pasmepa, pasMelllaeMas HA BHENIHUX ycTpoiicTBax (HOCHTensxX
nH(opManuK) U paccMaTpuBaeMas B mporecce o0paGOTKH Kak eguHoe
meJioe.
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Karanor (manka) — 2TO NOMMEHOBAHHAS COBOKYIHOCTH (haillioB H
IOAKATANOrOB (BJIOMKEHHBIX KaTAaJIOTOB).

daitsoBaa cucrema — 3To yacthk OC, onpejensiomas crnocobd op-
raHusaldy, XpaHeHUs M HMEHOBAaHMSA MAHHBIX HA HOcHTejde HHPOD-
MAaIlHH,

s Toro 4rodbl «zoOparscsa» A0 Hy:KHOro ¢aiiia B MHOI'OYDPOB-
HeBO# (ailmoBoil CTPYKType, MOJNbL30BATE/]b MOKET NepeMelaThbca IIo
KaTtajoraMm, o0pasyioimuM nyTs K (paitny. Kpome Toro, MoxHO BOC-
HOJBL30BATHCHA ITOMCKOM IO MacKe uMeHHU aiina.

Bonpocbl  3apaHus

et

. Uro Taxoe ¢aitn? Yro Taxoe xarayior?

2. CorslacHBI JI¥ BBI C TeM, 4YTO Karajaor — arto ¢aitn? ObocmyiTe
CBOIO TOUKY 3PEHHUA.

. Uro Takoe daitnosas cucrema? Kaxume 3amaum oHa pemaer?

. Yro rakoe kiaacrep?

5. Ha pucyHKe u300pa)kéH JIOrMYECKHH JIHCK, pas/leIeHHbIA Ha
KJacTepbl. Pasmep kakzoro kjacrepa cocrapiser 16 Koaiir.
Hcnonb3yeMble KJjaacTepsl — cepble, CBOOOJHBIE KJjacTepbl —
GeJble.

=

Ha paumck Tpebyerca 3anmcaTh Gaiasi: ¢aitn A pasmepoMm
20 K6aiir, sarem ¢aiin B pasmepom 30 Kb6aiiT, sarem aiin
C pasmepom 65 Ko6aiir, u maxoHen — d¢aitn D pasmepom

60 Kbaiir.
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OnepanuoHHas cHCTeMa AJs XDaHEHHS KaXKAOro @aiiya moeiTa-
eTCs MCKaTh CMeKHble (cocelHHe) CBOOOJHBIE KJAcCTephbl, YTOOBI
u3bexare (parmMeHtranuu Gaiina — pacCeMBAHUA COHEPHKUMOI0
(daiina mo AUCKY, NPUBOAAIIETO K YMEHBIIEHHIO IPOU3BOIAUTENH-
HOCTH.

B kakwme KjacTepsl MoXXeT ObITH 3alMCAHO COJep:XxuMoe (haiiyioB
npu cobIofeHUH 3TOro yCJaoBusA?

B Windows cymecTByeT TpH BO3MOMKHBIX BapuaHTa Gaiiio-
Boii cucremer: NTFS, FAT32 u peaxko ucmojb3dyeMas ycTapes-
masa cucrema FAT (takxke msBecTHas kak FAT16). Haiigure B
Hnareprere mHpopmamuio o6 aTux (aiiinoBeix cucremax. Kaxas
U3 HUX SABJAETCA IPeANOYTHTeNbHOU G(ailnoBoil cucTeMoil aas
Windows 8?

Ilepememasgice M3 OZHOrO Karajora B APYroi, IOJb30BaTeNh IIO-
cliejoBaTeJbHO moceTws kKaraJyoru Baiikai, Ilyremecrtsus, Poro,
E:, Hoxywmentsi, I'eorpadmus, Kaprei, TIeorpabus, Wsobpase-
HuA. IIpy KakIoM mepeMelIeHMM I0Jb30BaTeNb JUGO CIyCKAaJs-
CAd B KaTajor Ha YpOBeHb HUKe, JUOO NMOZHUMAJICA HA YPOBEHb
Beimme. B karajore, M3 Koroporo ObLIM HAYaThEl NepeMeIeHH:,
IOJb30BaTe b CKomupoBan cain 1245.jpg. Iror ¢aia oH Bcra-
BHJI B KaTajor, B KOTOPOM OKAas3ajiCad B DPe3yJbTaTe CBOUX Iepe-
MellleHU#l, NepeMMeHOBaB ero B JIMCTBAHKA.jpg. VKa)KuTe ImoJj-
Hble MMeHa (aitmoB 1245.jpg u JlucrBaHka.jpg.

Onpenenute, Kakoe M3 CHEAYIOIIMX UMEH (GAMIOB YAOBIETBODS-
er macke ?ba*r.?xt.
1) bar.txt; 2) obar.txt; 3) obar.xt; 4) barr.txt.

B karajsore maxoxurca 6 daityios:

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

OmnpenenuTe, ¢ MOMOLIBI0O KAKOH MacKM M3 Karajora Oymer oro-
6paHO poBHO Tpu (haiina.
1) *fer?*.d*; 2) ?fer*.doc; 3) *?fer*?.do*; 4) *fer?.doc.

AononHutensHele mMarepuansl K rmase CMOTPUTE B ABTOPCKON MacTep-
CKOW.
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NPEACTABNEHUE UHDOPMALIUU
B KOMMbIOTEPE

§ 10
NpeacrasneHue Yucesn B NO3ULIMOHHbIX
cucremMmax cCHYucneHusa

10.1. OGwme cBeleHUs 0 cUcTemMax CYMCNeHus

Kak TOJBKO JIOAM HAYAJIM CUMTATh, Y HHUX INOABHJIACH ITOTpPEG-
HOCTH B 3alucH uuces. HaXoZkm apxeojioroB CBHAETENbCTBYIOT O TOM,
YTO MepBOHAYAJIBHO YHCJO IPeAMEeTOB OTOOpaskajau PaBHBIM KOJH4Ye-
eTBOM Kakux-nubo 3HaukoB (6upok): 3apybok, 4éprodek, Touek. Ta-
Kasg CUCTeMa 3aIMCH 4YHCe] HASHIBAeTCA €AMHWYHON (YHaApHO), T. K.
noboe yucao B Hel obpasyercs MyTéM IIOBTOPEHMA OJHOTO 3HAKA,
CHMBOJIMBUPYIONIErO eIUHUILY.

MopymaiiTe, rae B HalM OHW MOXHO HaWTU OTrONOCKM YHapHOW cucte-
Mbl CYUCNEHWUA.

VHapHaa cucreMa — He caMblii yAOOHBIH crmoco 3amucu ymce:
3aIIMCBIBATE TAKHM crocoboM Oosbinpe 3HA4YEHMA YTOMHTENbHO, Aa H
caMM 3aNMCH IPH 5TOM IIOJYdYaloTCa OYeHb MIMHHBIMH. C TeueHHEM
BpeMeHW BO3HHUKJIM HHBEIe, Oosee yno0HbIe I 9KOHOMHYHBIE CHCTEMbI
CUMCIEeHHUA.

Cuctema CYUCNEeHUs UNu Hymepauuss — 3aT1o cnocob 3anucu (o6osHa-
YyeHus) uucen.

CucreMa CUMCJIEHHA — OHTO 3HAKOBAs CHUCTeMa, B KOTODOi umcsa
3alIMCHIBAIOTCA II0 ONpelesIéEHHBIM IIpaBHJIaM C IIOMOINbI0 CHMBOJIOB
HekoToporo ajdaBuTa, HA3LIBAEMEIX IU{pamMu. KoanuecrBo uudp,
cocTaBagMINX andaBUT, HasblBaeTcsd €ro pasMepHOCTBIO HJIHA MOII-
HOCTBIO.

PaznnuyaloT HEIMO3HIIMOHHBIE M NO3UIMOHHBIE CHCTEMbl CUHMCJIEHHA.
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B HeNo3MIHMOHHBIX CHCTeMax

CYMCJIeHUA BeJIHMYUHA, KOTOpPYIO 000-

] IV 3HavaeT nudpa, He 3aBHCHT OT IIO-
JIOKEeHUA dTOH IU(MPEI B YHCIE,

' IIpuMepoM HENO3UIIMOHHOM CH-

CTeéMEI, KOTOpas COXpaHHJIach OO HAa-

IIUX JHEH, MOMKeT CIY:KHTh CHCTeMAa
CYMCIeHHA, KOTOpasg IIPHMEHSAJACH
ll ) V OoJiee ABYX C IOJIOBMHOM TBICAY JIeT

Haszan B JlpeBaem Pume. B ocHoBe
PHAMCKOI CHCTEMbI CUMCJIIEHHHA JexKa-
au 3HaKkM | (oAMH majen) AIA 4dHCTA

1, V (packpeiTas JafoHb) AJs 4YHCIa
: 5, X (zBe CKpemEHHBIE JIAZIOHM) IS
lll X ypcaa 10, a gaa oGo3HaueHHA UYHCe

100, 500 u 1000 cranu NpUMeHATH

nepBble OYKBBEI COOTBETCTBYIOIIHMX
JIATHHCKUX CJOB (centum — crto, demimille — mosoBHHA ThHICAYH,
mille — TeICAYa).

Yro0bl 3amucaTe YMCIO, PUMJISHE DA3jarajiy ero Ha CyMMY ThI-
cay (M), moayreicau (D), coren (C), monycoren (L), mecarxos (X),
narépok (V), exunun (I). Hanpumep, pecaruunoe uwmeno 128 mpex-
CTaBJIgeTCA CJIeJyHIIuM o06pasom:

CXXVIII=100+10+10+5+1+1+1
(onBa coTHs, ABa JECATKA, UATh, TPU eAUHHUILEI).

[Ansa 3anMcH IPOMEKYTOYHBIX UHCE] PHUMJISHE HCIOJAb3OBATH He
TOJIKO CJIO}KeHHe, HO U BbIuMTaHue. [Ipm arom mpumeHaAnocs cie-
Ayioliee NPAaBHJIO: KaAblii MEeHBINWI 3HAK, [OCTABJEHHLIH CIpasa
oT Gosbmiero, nmpuGaBiseTcs K ero 3HAYEHHUIO, a KaKAblH MEeHbIIWH
8HAK, IOCTABJEHHBIA cJieBa OT OOJIBIIEro, BLIYHUTAETCHA M3 HEro.

Hanpumep, XI o6osmauaer 11, a IX o6osmauaer 9.

PuMckuMu nmudpaMu nos30Bajuch o4eHb aoaro. Emé 200 ner
HasaJ| B [IeJIOBBIX Oymarax d4mcja AOJKHBI ObLIH 0603HAYATHCA PUM-
CKHMH nudpaMu (CUuMTanoch, YTO OObIYHBIE apabcKkue UUQPHI JIETKO
noazmenaTs). Pumckas cucreMa CYMCIEHUS CErOAHA MCIOIL3YETCHA B
OCHOBHOM /IJI HAVMMEHOBaHUSA 3HAMEHATEJNbHBIX 4T, TOMOB, Pa3/eJIoB
M I'JlaB B KHUIrax.

Mopymavite, Mo4YeMy PUMCKYI0 CUCTEMY CHUCNEHMS HENb3A CUYUTATh
MONHOCTBLIO HEeMO3ULIMOHHON.




I'Ipep,c:TaBneHue Yyucen B cucremax cHumcneHuns

HenosunuoHHbIE CUCTEMBI CUMCJIEHHA MMEIOT PAL CYIIeCTBEHHBIX
HEeJIOCTATKOB:
® CymiecTBYeT IIOCTOAHHASA HOTPeOHOCTH BBEJAEHUA HOBBIX 3HAKOB
ANs 3amucH OOJIBIIUX YUCe;
* HEBO3MOXKXHO IIPEACTaBJATH ApoOHBIe M OTpHIATEJ]bHBIE YHCJIA;
® CJOKHO BBINIOJHATH apu(pMeTHUecKHe olnepanuu, T. K. He cyule-
CTBYEeT AJITOPUTMOB MX BBINOJHEHHA.
Bcex mepeumcieHHBIX HEAOCTATKOB JIMINEHBLI TO3MIIMOHHBIE CHUCTE-
MBI CUHCJIEHHA.

CucteMa CUACNEHWS Ha3biBAeTCsi MO3ULIMOHHOW, €CNU KOAWNYECTBEeHHbIN
SKBUBANEHT UMDPLI 3aBUCUT OT €€ NONOXeHUs (MecTa, nosuuun) B 3a- @&
nucu vucna.

Hanpumep, ucnojb3yeMas I[IOBCEMECTHO JeCATHYHAA CcHCTeMa
CUMCJIeHuS — MNO3WNHOHHaA. PacemorpuM umesno 555. Iudpa 5, cro-
AImas B 3allUCH BTOTO 4YHUCJa HA IIEPBOM MecTe, 0003HA4YaeT KOJHIecT-
BO coTeH u coorTBercTByeT umcay 500; mubpa, crosAimas mocepeanHe,
obosnauaer 5 mecarxos (50); mocaenuas mudpa 5 COOTBETCTBYeT NATH
equaunaM. MCXoAHOe YMCIO MOJYKHO IIPEeJICTABUTHL B BHJE CYMMBI:

555 = 500 + 50 + 5.

MoTpe6oBanocs MHOrO ThiCAYEneTui, 4Tobbl MI0AN HAay4MnUCh HasbiBaTb
M 3anuCbiBaTb YMCNa TaK, Kak ato genaeM Mbl ¢ Bamu. Ha4ano 3tomy
6610 nonoxeHo B [pesHem Erunte n Baswunode, a 3asepwunnn Oeno
uHauiickue martematvku B V-VII Bekax Haweit 3pbl. BaxHbiM aocTu-
XEHUEeM WHAWICKON Hayku 6bino BeefeHue ocoboro oBosHaueHus ans
nponycka paspagoe — Hyna. Apabbl, NO3HaKOMUBLUWUCH C 9TON Hyme-
pauveii nepsbiMK, NO JOCTOMHCTBY €€ OUEHUNW, yCBOWAW 1 nepeHecnun
8 Espony. Monyuvs HassaHue apabckoi, ara cuctema B Xl Beke Ha-
weil apel pacnpocTpaHunack no sBcei Espone. W Tak kak ata cucrema
cuncneHus npowe n ynobHee ocTanbHblX, OLICTPO UX BbITECHWNA.

MdpaHuysckuit Mmatematuk Mbep Cumon Jlannac (1749-1827) ouexun
«OTKPbITUE» MO3VULIMOHHON CUCTEMbl TakuMK cnosamu: «MbiCnib Bbipaxarb
BCE 4MCNa HEMHOMMMMW 3Hakamu, Npuaasas UM Kpome 3HaueHus no ¢op-
Me ewé 3Ha4YeHue Nno MECTy, HaCTONLKO MPOCTa, YTO UMEHHO M3-3a 3TOW
NPOCTOTLI TPYAHO OLEHWTb, HACKONbKO OHAa yAWBUTEsbHA».

10.2. MO3LUKMOHHBIE CUCTEMbl CHUCIIeHWNA

CymecTByeT G€CKOHEYHO MHOI'O MO3HIMOHHBIX CHCTEM CYUCJICHHHA.
Kaskgas M3 HUX OIpeJesdeTcs LeJbIM YHCIOM ¢ > 1, HaskBaeMbIM
OCHOBAHMEM CHCTeMEI cumcieHusa. OcHoBaHuMe omnpezenser (naér)
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Ha3BaHUEe CHCTeMBl CUHCJIEHHA: NBOMYHAA, TPOMYHASA, BOCbMEPHUYHAH,
mecTHaAUaTepUYHasA, ¢-AYHAA H T. A. MOMHO TIOBOPHUTH «CHCTEMAa
CYMCJIeHUA C OCHOBaHHMeM ¢» (rabua. 3.1).

OCHOBHOE JOCTOMHCTBO JI060H IIOZUIIMOHHOH CHCTEMBI CUHCJe-
HHUS — BO3MOMKHOCTBH 3AIIHCH HPOUZBOJBHOIO YHCJIA OrpAHHYEHHEIM
KOJIMYECTBOM CHMMBOJIOB. I 3amucH yuces B NO3UIMOHHOI cHcTeMe
CYUCJIEHHSA C OCHOBaHMEM ¢ Hy:KeH asdaBuT m3 ¢ mudpp: 0, 1, 2, ..,
qg-1.

Tabnuua 3.1
OcHoBaHua un andaBuTbl CUCTEM CHUCNEHURA
OcuoBanue Hassaaue Axndasur
q= JBonuHas 0.1
qg=3 Tponunas 0, 1,.2
g=28 Bocsmepuunas 0;1; 258,458
g=16 Ilecrunagnarepuynaa | 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B,
C,D,E, F

B g-uuHO#l cucTeMe cUMCIEHMS ¢ eMHHI KaKoro-aubo paspsaja
o0pasyioT eIMHUIY CJEeAYIOMIEero paspsja.

Ienoe uucno Ge3 sHaka A B ¢-WUHOH CHCTEME CUHCICHUS npeza-
CTaBJfAETCS B BHJe KOHEYHOH CYMMBI CTeNeHeH YHCJa ¢ — CYMMBEI
PaspANHBIX CJIATAEMBIX:

n-1
A=a, ' ¢" +a,3°¢"2+..+a;,"¢" +ay° "= Y a-¢.
i=0
31ech:
* ¢ — OCHOBaHWE CHCTEMBbI CYUCJICHU];
* a@; — nudpsel, TpuHALIEKaImue aa(haBUTyY NAHHOH CHUCTEMEBI CUMC-
aeansa (0<a;<q-1);
* ¢ — BecoBoit koaddunMeHT paspsza.

IocnenosaTesbHOCTE UYMCeN, KasKJ0e M3 KOTOPHIX 3aJaéT «Bec»
COOTBETCTBYIOLIEr0 pas3psza, HasbiBaeTcd OGasHCOM MO3HIIHOHHOMN
CHCTeMBI CUMCJICHMA.

Yucno A, ceépHyTas 3anuCb KOTOPOro B CUCTEME CYUCNEHUS] C OCHO-
BaHWem g WMeeT BuA a, 18, 5...80,8_1...8_y, MOXET BbiTb NpPeacTaBneHo
B pa3sépHyTon GopMe KaK &8, q"' + a,,°q"2 + ... + ay-q° +
+ 3_1 » q—1 + ...+ a-m.q-m.




Mpepacraenenne Yucen B cMcremMax CHMCIeHUs

Caépuyroii (opmoii 3anmcH Yucjaa MBI IOJIB3YeMCHA B IIOBCEIHEB-
HOM JKM3HW, WHAYEe e€ HA3BIBAIOT eCTeCTBeHHO dopmol uam mud-
POBOIA.

Passépayras opMa 3aIHACH UYHCEJ TAKXKe BCeM XOPOIIO H3BeCcTHA.
Emé B HauaJbHON NIKOJE JeTH ydaTcsa 3alWcChiBaTh 4YHUCJIa B BHAE
CYMMBI pas3psAAHBIX cjaraeMeiX. Hampumep:

125248 =1-100000+2-10000+5-1000+2-100 +4-10+ 8- 1.

Ecau npescraBuTh paspsifkl B BHJe CTelneil OCHOBAHHA, TO
HOJYYHM:

125248 =1-105+2-10*+ 5103+ 2-10%2 + 4 - 10! + 8 - 10°.
AHanoruyHsiM 06pa3oM IpeACTaBJIAIOTCA M Apobu:

0,125 = L+i+i =1-101+2-102+5-103.
10 100 1000
Huoraa GbiBaeT Mmojie3Ho Ipeo0pasoBaTh pasBépHYTYI0 QopMmy 3a-
nucHU vYpcJja Tak, uTOORI HBGBH{BTB BO3BelleHUA OCHOBaAHHA CHCTEMLI
CUHUCJIeHUA B CTEIlIeHH.
Haupnmep, MOMHO S3alIHNCATH.

125 248 =1-105+2-104+5-10°+2-102+ 4-10' + 8- 10° =
= (((1-10+2)-10+5)-10+2)-10+4)-10 + 8;
0,125=1-101+2:102+ 5102 =((5/10 + 2)/10 + 1)/10.

Taxyio ¢dopmy npeicTaBIeHHs UYMCIa Ha3bIBAlOT Pa3jIOKeHHEM IO
cxeme I'opHepa.

May4as AECATUYHYI0 CUCTEMY CHMCNEHWA C paHHero Bso3pacta v uc- Q
nonL3ys eé B MOBCEOHEBHOI NpakTuke, MHOTMEe NoAU He AoradbiBaioT-
CA O CyLLeCTBOBAHWW APYrMX CUCTEM CHUCNeHWUS.

Ho Tak Nu Xopolla AECATUYHas cucTema cuucneHun? Benukuin dpan-
Ly3CKUIA MaTemaTtuk W ectectsoucnbitatens Bnea Mackane (1623-1662)
nucan: «JecatTndHas cucrtema NocTpoeHa A0BONLHO HepasyMHO, KOHEYHO,
B COOTBETCTBMM C JIOACKMMK OOblMasiMM, a BOBCE He C TpeboBaHuaMu
ecTecTBeHHOW HEeoBX0AMMOCTH, Kak CKIIOHHO Aymarb G0MbWMWHCTBO Ji0-
pei». B page TeopeTMyeckux U NpakTU4ecKux 3anady HeKoTopblie CUCTEeMb
CYUCNEHUS, OTNIMYHbIE OT AECATMYHOW, UMEIOT ONpeaenéHHblie npeumy-
LecrTea.

MepBeble MexaHU4Yeckue CHETHbIE MaluuHbl 6binu paspaboTaHbl Ha OC-
HOBE [OECATUYHON CUCTEMbI cumcneHusi. [ns peanvsaumm AECATU yCTOW-
YMBLIX COCTOSHWIA B HWUX WMCNONL3OBANUCHL CIIOXKHbIE CUCTEMbI 3yB4arbix
konéc (puc. 3.1). Takve MawmHbl Gbinv O4€Hb FPOMO3[KW, 3aHUmanu

MHOro mecra.
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Puc. 3.1. Mexanusm mepejauu JeciATKOB B apudmomerpe II. JI. Yebrrmeéna

Tak, ecnn Gbl NPOEKT AHANUTUYECKOW MalwmHbl Y. Be66uaxa — me-
XaHW4eCcKoro npoToTuna NOSIBUBLUMXCH cnycTs crtonetue 9BM — 6win
peannaoeaH, 70 NO pasaMmepam Takas MalluHa cpasHsnack Gbl C NOKO-
mMotusomM. B 1937 roay Hemeukuit urxeHep K. Llyse cospan Bwbiuucau-
TENbLHYIO MAalUWHY, OCHOBaHHYI0O Ha MPUHUMNAxX OEWCTBUS aHanuTuye-
Ckon mawwmHbl Y. Be66unxa. OHa Gbina MexaHW4eckoi, Ho paboTana
Ha OCHOBE OBOWYHOW CUCTEMBI CHWUCNEHWH, YTO MO3BOAMAO 3HAYUTENBLHO
YMEHbLWTL @€ pasMmepbl: mMalwuHa 3aHumana Bcero 2 M2 Ha cTone B
KBapTupe uaobpertartens!

B mamm zEm GombIioit NpakTHuecKHit WHTEpEC NPEACTABISIOT
ABOMYHAHA, TPOMYHAA, BOCbMEpPUYHAA U IIECTHAAIIATEDHYHAS CHCTe-
MBI CUHCJIEHUHA.

10.3. MNMepesoa uucen ua g-uyHOM
B OECATUYHYIO CUCTEMY CHYUCNEeHUS

IlepeBoa umcna, 3amMCAHHOIO B CHCTEMe CYHCJIEHHA C OCHOBAHHEM
g, B JAECATHYHYIO CHUCTEMY CUUCJIEHHWs OCHOBAH HA MCIIOJb30BAHUM
pasBEépPHYTON GopMbI 3amucu umces (puc. 3.2).




NpeacraeneHne Yucen B CUCTEMaxX CHUCIHIEHUS

(4][3]2[1]0] y (o= 1
[of2] 5.°+4.¢°+3.¢2+0-q9'+2-¢°
== P | ‘ | ‘

|

=] o e

Puc. 3.2. Ileperoj umciaa M3 ¢-WYHON CHCTEMBI CUMCJICHHUA B NECATHYHYIO

[ns nepesopa 4ncna A, B AECSTUHHYIO CUCTEMY CHUCNIEHWS AOCTATOYHO! 0

1) 3anucaTtb pasBEPHYTYI0 Gopmy unucna Ag

2) npeacraBuTh BCe 4ucna, ¢urypupyiowme B pa3eépHyTo ¢opme, B
OECATUYHON CUCTemMe CHUCNEHWUS;

3) BbIMUCAUTL 3HAYEHWe MNONYYEHHOro BbiPaXEeHWs Mo npasunam Aecs-
TUYHOW apudMeTUKH.

IlepeBeném umecna 2125, 1235 m 12A,5 B AECATUYHYIO CHCTEMY
CUMCJIEHUA:

212, =2-82+1- 314+42-80=2:-9+4+1-3+2-1=238,
123, = 1- 5242 51+3-50-2:25+2:5+3 1 - 63,0;

IlepeBoa B AECATHYHYIO CHCTEMY CHUHMCJIEHHA MNEJbIX ABOMYHBIX
ymcen OGyneT 3HAYMTEJHHO IPOINe, €Cl¥ BCIOMHHUTBH H HCIOJIb30BATh
yoKe 3HAKOMYIO BaM TabJuny cTeneHei JABOMKM:

n 0 1 2 3 4 5 6 7 8 9 10
2n 1 2 4 8 16 32 64 | 128 | 256 | 512 1024

Hanpumep:

98765483210
1001110011, = 1001110011=512 + 64 + 32 + 16 + 2+ 1 =627,,.

JIlna mepeBofa ABOMYHOTO YHCJA B JECATUYHYIO CHCTEMY CHUHCJe-
HHAA MOKHO Bocmoib3oBaThesa cxemoit I'opuepa:

1) 1:2=2 — Bo3bMeM 1, COOTBETCTBYIOIIYIO CaMOMYy CTapliemy
paspsjay 4uciaa, U YMHOXHM €€ Ha 2;

2) 2+ 0=2 — nopubaBum cieAyoiyi0 OTuDDY;

3) 2:-2=4 — yMHOXHM pe3yJbTaT Ha 2;
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4) 44+0=4 — npubaBuM cieayoomyo nudpy;
5) 4-2=8 — YMHOXKHM pe3yJbLTAT Ha 2;
6) 8+1=9 — npubaBUM CHEAYIOUWYIO IUDPY;
7) 9-2=18 — YMHOXMUM pe3yJbTaT Ha 2;
8) 18+1 =19 — OpubaBUM CJIEAYIOIY0 HuMpPY;
9) 19-2 =38 — YMHOYKUM pe3yJbTaT Ha 2;
10) 38 +1 =39 — mpubaBuM cleAyInyo mudpy;
11) 39-2=178 — YMHOXXHM pe3yJbTAT Ha 2;
12) 78 +0 =178 — npubaBUM CJeAYIIIy0 Iudpy;
13) 78 -2 =156 — YMHOXXUM pe3yJibTaT Ha 2;
14) 156 + 0 = 156 — npubasuM crexyomyo HUDDY;
15) 156 - 2 =312 — yMHOXHM peayabTAT Ha 2
16) 312 + 1 =313 — npubaBuM CJIEAVIOWIYIO nudpy;
17) 313 -2 =626 — ymHOXHUM pedyabrar Ha 2;

18) 626 + 1 = 627 — npubaBUM NOCIEAHIO0 nudpy.

PaccMOTPMM HECKOJIBKO IPUMEPOB DelIeHHs 3amad.

Ilpumep 1. Hecaruunoe umcio 57 B HEKOTOPOH CHCTeMe CUHCJe-
Hus sanucbiBaercas Kak 212. OnpepenuM OCHOBAHME 3TOH CHCTEMBI
CUHCJIEHUA.

3anMieM ycJIOBHe 3ajauyd MHAauye: 212q =810y g >12i

IlpeacraBumM B BuZe CyMMBI DaspsifHBIX CJIATAEMBIX:

212, =2-¢®2+1-q'+2:¢° =2¢2 + q + 2 = 57,,.
Pemum ypasuenme: 2¢2 + g + 2 = 57.
2¢2+q-55=0.

9TO KBajpaTHOE ypaBHEHHE, ero KOPHU x, =-5,5; x5=>5.
Tak Kak OCHOBaHME CHCTEMBI CYHCJIEHUA AO/IKHO OBITE HATYpAJb-
HBIM YHCJIOM, TO ¢ = 5,

IIpavep 2. Bce natubykBeHHBIE CJIOBA, COCTABJIEHHbBIE K3 OATH
6yks A, U, P, C, T, sanucaus B andasuTHOM HopsgKe.
Bor Hauano cmmcka:

. AAAAA

AAAAU

. AAAAP

. AAAAC

. AAAAT

. AAAUA




NMpeacraBneHue Yymcen B cucremMmax CHUCNEeHus

HeobxoauMo HAWTH OTBeTHI Ha JBa BOIIpoOca.
1. Ha xakoM MecTe oT Hayaaa cnucka crout ciaoso MCTPA?
2. CKOJIBKO BCero CJOB B 3TOM crnucke?
Beegém cienyomue obosmavenns: A — 0, M — 1, P — 2, C — 3,
T — 4. IlepenumeM B HOBBIX 0003HAYEHMAX MCXOAHBIA CIIMCOK:
1. 00000
2. 00001
3. 00002
4. 00003
5. 00004
6. 00010

Teneps mepej HAMH IIOCJAEAOBATEJILHOCTH YHCEJ OT 0 mo 44444,
3aIMCAHHBIX B IATEPUYHOil cumcTeme cuuciaeHus. IIlpu srom Ha 1-m
MecTe B 9TOH mocjenoBaTeabHOCTH HaxoxuTcsas 0, Ha 2-M mecTe — 1,
Ha 3-M MecTe — 2 ¥ T. J. OTO 3HAYUT, YTO CAMO YHCJIO HA €JUHHIY
MeHbIIe TOro MecTa (HOMepa), KOTOpoe OHO 3aHHMMaeT B IIOCJenoBa-
TEJILHOCTH.

Ipencrasus ciaoso MCTPA B HOBBIX obo3HauYeHUAX, MNOJNYIHUM
13420,. TlepeBeséM 9TO NATEPHYHOE UUCIO B JAECATHYHYIO CHCTEMY
CYMCJIEHUA:

134205=1-54+3-53+4-52+2-51+0-5°=
=625 + 375 + 100 + 10 = 11104,.

Dro uKMca0 HaXOomuTcA B cnmcke Ha 1111-m mecre.
Yol BBISCHUTH, CKOJBKO BCEro CJOB B CIHCKe, 3aldlleM €ro
camoe mocaennee ciaoso: TTTTT. Emy coorsercTsyer umcno 44444;.

444445 =4 - B4+ 4-53+4-52+4-51+4-5%=3124,,.
B coucke aTo umcesio crouT Ha 3125-M Mecre.

BCHNOMHUTE O KOMGUHATOPWKE W MPeanoxvre Apyron cnocob nogcyéTa
KONUYecTBa CNOB B Hallem Crnucke.

Ilpumep 3. VkakuTe Uepe3 3alATYIO B IOPAJAKE BO3PACTAHUA BCE
fecATHYHBIE YHMCIA, He npeBocxopamue 60, sanuchk KOTOPHIX B 4eT-
BEepUYHOM cHUCTeMe CUYMCJIeHHS OKaH4YMBAeTCA Ha 31.

B ueTBepMUHOIl CHCTeMe CUMCIeHWs HCIOTb3yIOTCA IHUPPE! 0, 1,
2 u 3; umeNO NpeACTaBAsAeTCA B BHAe CYMMBI PaspAAHBIX CIaraeMbIX:

40 41 42 438
1| 4 16 64

QN O
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Masa 3. lNpeacrasnesve uHpopmauumn

W3 sroit Tabaunel BUAHO, YTO MHTepecylolIue HaAc dmeaa (< 60)
He Oyxyr Gonee yeM TpéxsHauHbBIMH. C y496TOM TOrO UTO MX B3ANHMCh
sakaHYHMBaeTca Ha 31, ompezenum nepsywo nudpy (k):

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

Hckombie wumena: 31,=13,, (k=0), 131,=29,, (k=1),

CAMOE IJIABHOE

Cucrema cumcienus — 310 crnocob sammcu (obo3HaYeHHA) YuCceI.
Cucrema cumc/ieHUs Ha3bIBAeTCA MOSUIIMOHHON, €CIM KOJMYECTBeHHbIH
OKBUBAJIEHT LUMQPEI 3aBUCUT OT e€ MOJOKeHHs (MecTa, NMOUIUH) B
3aIMCH YHCJIa.

CymecTByer GeCKOHEYHO MHOIO ITOBMIMOHHBIX CHCTEM CUMCJICHHS.
Kaxjpas U3 HUX ompeaensercs LEJIBIM YHCIOM g > 1, Ha3BIBAEMBIM
OCHOBAaHMEM CHCTeMbl CUHMCJIeHMsA. [I1d 3anucu 4Yuces B NO3UIIMOHHOMN
CHCTEME CHUHCJIEHUs C OCHOBaHMEM ¢ HyxeH andaBuT us q mupp: 0
1.2 s @ =1;

“-Inc.no A, CBEDHYTas 3amUCh KOTODOTO B CHCTEME CUMCICHHS C
OCHOBAHMEM (¢ MMeeT BHUJ d, 14, 5.dg,d e w@_,,, MOXeT ObITh IpeACTas-
JIeHO B PasBEPHYTON (opMe Kak @, 1 ¢" ' + a, - ¢"2 + .. + a5+ ¢° +
+ta g+ .. +a, qm

Hna mnepesosa uwncaa Aq B JIECATHUYHYIO CHCTEMY CYHCIEHUSA
JAOCTaTOYHO:

1) sanucaTe passépHyTyI0 (DOpPMY uYmCIA Ay

2) mpeAcTaBUTL BCe WYMCIA, q;nrypnpy]omne B pasBépHyTOi (hopme,
B JIeCATHYHON CHCTEME CUHUCICHUSA;

3) BHIYMCINTH 3HAYEHHE IOJIYIEHHOI'O BBIDAJKEHUSA I10 IIpaBHIIaM Je-
CATHYHON apupMeTuKrH.

Bonpocel u 3apanua

1. Yro Takoe cucrema cumciaeHusn? Kaxue KJIACCHI CHCTEM CUHCIIE-
HUSA OPHHATO BBIAEIATH?

2. laiiTe ompejeneHue NOBUIMOHHON CHCTEMBI CUMCAeHHA. YTo
HasplBaeTcsa aja(aBUTOM CcHCTeMBl cuucierus? Yro HaswbIBaeTCH
0asucoM NOBMIMOHHON CHCTeMbl cuHcaeHHA? YTO HA3KIBAETCH
OCHOBAHMEM NO3UIMOHHOM CHCTEeMBI CUUCICHHS?

3. CKonbKO nudp HCHONB3YeTCH B CHCTEME CUMCIEHMS ¢ OCHOBAHM-
em 2, 3, 5, 8, 16, 100, ¢?

4. Kakas (Qopma 3ammcu 4mc/ia Ha3BLIBAETCS DPA3BEPHYTONR?




NMpepcrasneHue Yymcen B cucremMax cHucneHus

5. BanumuTe B pa3BépHYyTOi (hopme umciia:
1) 143,511,,; 2) 1435,115 3) 143,511.

6. BocniosnsayiTecs cxemoit I'opHepa nisi npeicTaB/IeHUs YHUCE:
1) 12345,5; 2) 123455; 3) 0,123454.

7. BeluHCcINTE JAECATUYHBIE SKBHUBAJIEHTHI CIeAYIOIINUX UHCeJ:
1) 1205 2) 100,21, 3) 5A,124.

8. CymecTByeT JIM TPEYTrOJbHMK, AJMHBI CTOPOH KOTOPOTO BBIpaKa-
joTca umeaamu 12g, 1225 m 11011,?

9. VrakuTe mesable JECATUYHBIE YHCIa, NPUHALNIEXKAaIIHe CJIeAYIo-
IIAM YMCJOBBIM IIPDOMEXYTKAaM:
1) [2025; 1000;5]; 2) [14g, 20g); 3) [28,6, 3046l

10. HaiizuTe OCHOBAaHME X CHCTEMBI CUMCIEHHS, €CJIH H3BECTHO:
1) 47,5 = 21,; 2) 1331, = 6.

11. Jecaruunoe ymeao 63 B HEKOTOPOH cHUCTeMe CUNCJIEHHA 3amH-
ceipaercsi kak 120. Ompejenure OCHOBAHHWE CHCTEMBI CUMCIIEHHA.

12. Kakoe ua umcen C, 3anMCaHHLIX B [JBOMYHON cHCTeMe CUMCIe-

Hus, yaoBaeTsopsier HepaBeHCTBY 9Dy < C < 23757

1) 10011010,; 2) 10011110,; 3) 10011111,; 4) 11011110,.
13. Kak uamenurTcs BenwmumHa umcea 311,211, m 23,455 npu nepe-

HOCe 3alATOM Ha:

1) oguH 3HAK BIOPABO;

2) ABa 3HaKa BJIEBO?

QO

14. IIpu nepeHoce 3anATOW Ha JBa 3HAKa BOPABO YHCIO 240,13,
yBeswumiaock B 25 pas. Yemy pasnO x?

15. Kaxoe HauboJblIee AeCATHYHOE UYHCIO MOMKHO 3alHCATh TPeM#A
nudpaMu B JIBOMYHOI, BOCEMEpPHYHOII H IMecTHAAILATePUIHOM
cUCTeMax CUMCJIeHHuA?

16. HaiiguTe HAuUMEHbIIWE OCHOBAHWA CHCTEM CUHMCJIEHUs X H Y,
HMCXOAA M3 YCJOBHIM:
1)28,=21,; 2)31,= 15,; 3) 144, = 441,

17. Pemure ypaBHeHHe 54, + x = 320;.

18. Bce TpéxOykBeHHBIE CJIOBa, COCTABJEHHBIE U3 oyke U, M, P,
sanmcaHsl B ajndaBUTHOM mopsifke. Bor Hadalo COMCKa:

1. 1NN
2. UM
3. UUP
4. UMHA

QO
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aea 3. lNpeacraBnexume nHpopmaumm

BrigcuuTe of0Iiee KOJHMYECTBO CJIOB B 3TOM CHOHCKe. Ha Kakux
MecTaX B 3TOM CIOHCKe cToAT cjosa MUM, MHUP, PUM?

19. Vrakure uyepes 3amsATyi0 B NODPAAKEe BO3DACTAHUSA BCE HECATHY-
HBIE 4YMCJIa, He npesBocxoasmme 26, 3amuCh KOTOPHIX B TPOMY-
HOW cHCTeMe CUMCJICeHHA OKaHUYMBaeTcA Ha 22.

0 20. TpéxsHauHOe YHMCJIO, 3aNMMCAHHOE B CHCTEMe C OCHOBAHMEM 3,

OpY I[epecTaHOBKe KPaHMX NUPP CTAHOBUTCA YHCJIOM, BhIpa-
JKAIOIIMM TO XK€ KOJHUYEeCTBO, HO y»Ke B CHCTEMEe C OCHOBAHUEM
4, Haitagure 3To uumcio.

21. VicnoJTHUTEIE yMeeT CPAaBHMBATH OJHO3HAUHBIE qyucaa, Ipen-
CTaBJIEHHBIE B HEKOTOPOH IIO3HUIIMOHHON CHCTEME CUMCJIeHUA.
CocraBeTe [IJIs HeEro:

1) anropuT™M CpaBHEHHS ABYX ABYX3HAYHBIX HCEJ:
2) anrOpUTM CpPABHEHMA ABYX N-3HAYHBIX gYHCe.

S

§ 11

NMepeBopn uYncen ua oQHOM
NO3ULMOHHON CUCTEMbI CHUCIEHUS
B Apyrywo

11.1. MNMepeBon uenoro AECATUYHOro YUCNa
B CUCTEMYy CHUCIIEHUS C OCHOBaHWEM @

s nepeBoja LEJOr0 AECATUYHOrO YHUCIA B CHCTEMY CYHCJIeHUSA
C OCHOBaHUEM ¢ CJIe[yeT:

1) nocnenosaTesbHO BBINOAHATE JeJeHWE AAHHOTO 4YHCIA U noJiy4a-
€MBIX IeJIBIX YaCTHBIX HA OCHOBAHUE HOBON CHCTEeMBI CUMCICHHSA
A0 TeX IOp, NMOKa He IOJYYHTCHA YacTHOE, PDABHOE HYIIO;

2) moslyueHHBIE OCTATKU, HBJIAIOLIHECS nudpaMu 4YuciIa B HOBOH
CHCTeMe CYHUCJIeHUs, NPHUBECTH B COOTBETCTBHE aJ(aBUTy HOBOM
CHCTeMb! CUHCJICHUS;

3) COCTaBUTE YHMCJIO B HOBOH CHCTEME CYMCACHHUS, 3aMUCHIBAS ero,
Ha4YMHAfA C IOCJIeHEr0 OCTATKA.

PaccmoTpum mnpumepsl mepeBoa IENBIX JAECATHYHBIX UYHCEN B
2-uuHyI0, 8-pHuYHYI0 ¥ 16-DHYHYIO CHCTEMBI CUMCJIEHU.




Mepesog uncen M3 OQHOW CUCTEMbI B APYryiO §1

Hpumep 1. 25,, = 11001,
Ere
24| 12| 2
1 12| 6] 2
0_ 6/ 3] 2
0_2[ 1|2
1_0J0
1
IIpumep 2. 163, = 243,

HEHMOE 3. 70910 = 20516 4???)
709| 16
64 | 44| 16 &
69 32| 2 (1
'ﬁ‘?‘f:_o_}ﬁ_
5§ (C) 2

OCHOBAHUSA CHCTEM CUHCJIEHHS, B KOTOPBIX 3aIHCh AECATHYHOI'0 YHCJIA
22 oxanyuBaerca Ha 4.

IlocKoAbKY 3alMCh YHMCJa B CHCTEMEe CUHMCJIEHUs C OCHOBaHMEM
¢ 3akaHuYuBaeTcAd Ha 4, OCTATOK OT JeJIeHHA UHCJIA 22 ma ¢ pa-
per 4: 22 mod g = 4V, Cneposaresnsno, 18 mod ¢ = 0. 910 BepHO 1A
q € {18, 9, 6, 3, 2, .1},

Tax Kax B HOBOII cHCTeMe CUMCJEHHA 3aIIUCh 4YHMCJa OKAHYHUBAET-
ca Ha 4, To ¢ > 4. CienoBarelbHO, YCJIOBHIO 3afa4d YAOBJIETBODAIOT
ocHoBaHus: 18, 9 u 6.

Ipumep 4. YKa)uTe Yepes 3aNATYI0 B MOPsAJKe BO3PACTAHMA BCe

11.2. MNepeson uenoro AECATUYHOro 4ucna
B ABOMUYHYIO CUCTEMY CHMCIIeHUs

IlepeBos IeNOr0 AECATUYHOrO dMC/a, Oe3ycioBHO, MOXeT ocy-
IEeCTBJIATHECS IO PACCMOTPEHHOMY BhIlllé YHHBEPCAJIBHOMY AaJropuT-
My. Ho aua 4mcesn B mpejeiax AecATH ThicAY (OCOOEHHO eCcjH YHCJIO

1) Onepanus mod — BEIYHCIEHHE OCTATKA OT MEIOYHCIEHHOrO AeJeHH.

111




Maea 3. lNpeacraeneHue undpopmauum

HeMHOTo GoJibIle HEeKOTOpOil cTemeHu ABOIKM) 6eIBaeT ymo6HO CHOBa
BOCIIOJIB30BATECA Tabnuieir crerneHeil IBOMKH.

Hanpuwmep: 1096,, = 1024 + 72 = 1024 + 64 + 8 = 10001001000,

31eck MBI NPEJCTABUIIM UMCJIO B BHAE CYMMBI CTEleHeit NBOHMKM:
CHavajga B3fAJM MaKCHMAaJbHO BO3MOXKHOE 3HAYEHWE, He IPeBLIIIAI0-
mee ucxoaHoe uyucio (1024 < 1096), u HamIX DPa3HOCTE MEXKAY HC-
XOJHBIM YHCJIOM M 3THM 3HadYeHHeM (72). 3aTeM BBIIHCAIHA CTEIEHb
ABOMKH, He IPEBBIIIAIONIYIO 9Ty PA3HOCTh, U T. A. Korga wmcxomnoe
YHUCJIO OBLIO NPEACTABJIEHO B BH/JE CYMMBI, Mbl IIOCTPOMJIM €ro BO-
WYHOE Npe/CTaBleHne, 3anucas 1 B paspajgax, COOTBETCTBYIOIIMX CJa-
raéMbIM, BOIIEAINNM B cyMMy, u 0 — BO BcexX OCTaNbHBEIX Pas3psAjax.

11.3. Nepeson uenoro yucna
U3 CUCTEeMbl CHMC/IEHUA C OCHOBaHueM p
B CMCTEMY CHMC/IEHUWSI C OCHOBaHuEeM g

Kaxaplit 13 Hac MOKeT BBIIOJIHATH apumMeTHYeCKHe ONepalyy B
NPUBBIYHOM AECATHYHON CHCTEME CUMCJIeHUS. BBINOJHATHL TaKHe Ke
omepanuu B APDYrdX CHCTeMaX CUUCJICHUA YeJOBEKY HEIPHBBIYHO, a
IO3TOMY M HeymoGHO,

Ans Toro 4to6bl NepesecTU UENoe YUCAO U3 CUCTEMBI CYUCNEeHUs C

OCHOBaHWEM p B CUCTEMY CYMCNEHWS C OCHOBaHUEM @, AOCTATONHO:

1) ocHOBaHME HOBOI CUCTEMBI CYMUCNEHWUS Bblpa3snuTb B WCXOOHOW
CUCTEME CHUCNeHMa U BCe rnocneaylolme OeiCTBUS MNPOU3BOAUTL
B WUCXOOHOW CUCTEME CHYMCNEHWS;

2) nocnenoBartenbHO BLINOMHATL AENEHWE AaHHOrO Yucha W nony4yae-
MBbIX L€/bIX 4aCTHbIX HA OCHOBaHWE HOBOW CUCTEMblI CYWUCNEHUS [0
Tex nop, noka He MoNY4YMTCA YaCTHOE, PaBHOE HYNIO;

3) nonyyeHHble OCTaTku, ABASIOWMECS undpamMu 4Mcna B HOBOW CUCTe-
M€ CHUCNEeHWsi, NPUBECTM B COOTBETCTBUE andasuTy HOBOW CUCTe-
Mbl CHUCNIEHUS;

4) cocTaBuTb 4YUCNO B HOBOW CUCTEME CYMCNEeHus, 3anucbiBas ero,
Ha4yuHaa c nocnegHero ocraTka.

ITpu HEOGXOAMMOCTH IePeBEeCTH IeJI0e YHCJIO M3 CHCTEMBI CUMCIIe-
HHA C OCHOBAHMEM p B CHCTEMY CUMCJIEHUS C OCHOBAHHMEM (¢ MOXKHO
HONBITATECHA BOCIOIB30BATHCSA OMUCAHHBIM BEINIE AJIrOPUTMOM. JIpyroi
crnocob CcoCTOMT B TOM, YTOGEI CBECTH BCE K XO0pOIIo 3HAKOMBIM JeicT-
BUSAM B JIECATHYHON CHCTEMe CUMCJIEHUS: [IeDeBeCTH HCXOLHOEe UYMCJIO
B JIECATHYHYIO CHCTEMY CYMCJIEHHUHA, IOCIEe Yero NOJYyYeHHOe NeCATHY-
HOe YHCJIO NMpeAcTaBuTh B Tpebyemoii cucreme cumcnenus (puc. 3.3).




MepeBop Yucen M3 OQHOW CUCTEMBbI B APYIyiO

Ao

PaasépHyTan 3anvcb
(no creneW W Hagq
A, Aq

Puc. 3.3. Cxema mepepofia IIeJIOr0 YHCJa U3 CHCTEMBI CUMCIEHHA € OCHOBA-
HHEM p B CHCTEeMY CYHCJEHHS C OCHOBAHMEM ( Yepe3d AEeCATHUYHYIO CHCTEMY
CUMCJIeHUSA

Tpumep 5. 1234, = 1-53+ 2+ 52+ 3 - 51+ 4 - 50 = 194,, = 522,.

11.4. MNepeBon KOHEYHOW OECATUYHOW APOOM
B CMCTEMY CHMUCNIeHMS C OCHOBaHueM q

Jnsa nepeBofia KOHEYHOH AEeCATHUHOM APOOM B CHCTEMY CUMCJICHHUSA
C OCHOBAaHUEM ( CJeAyeT:

1) mocnenoBaTeNEHO YMHOMKATHL JAHHOE YHUCIO M IOJy4Yaembie Apob-
Hble YacTH IIPOM3BEJEHUS HA OCHOBAHHE HOBOM CHCTEMBI CUHCJIE-
HHA [0 TeX IOp, MOKa ApoOHAS 4YaCTh MPOU3BEJEHHUs HE CTAHET
paBHa HyJII0 WM He Oyaer mocTurHyra rtpefyeMasi TOUHOCTH IIPen-
CTABJI€HUS YHCJIA;

2) nosy4eHHBIE IieJIbie YaCTH NPOM3BeAECHUMN, sBISIomMeca mubpaMu
9pcjaa B HOBOW CHCTEMEe CYMCJIeHHs, [IPUBECTH B COOTBETCTBHE
andaBUTy HOBOH CHCTEMbI CUMCJIEHU;

3) cocTaBUTh APOOHYIO 4YaCTh YMCJIA B HOBOH CHCTEME CUMCJIEHHHA,
Ha4YMWHafA C IEeJOH YacTH IIePBOr'o IPOHU3BEACHUS.

IIpumep 6. Ilepeseném wumcao 0,1875,, B ABOMYHYIO CHCTEMY
CYHCJIEHHA.
Brimoraum ymuOMxeHue yuciaa 0,1875,, ma 2:

Onepauus PesynsTar
0,1875-2 = 0,3750 (1)
0,3750- 2 = 0,7500 (2)
0,7500 - 2 = 1,5000 (3)
0,5000- 2 = ¥1,0000 (4)

31ech JKUDPHBIM BBIZIEJI€HBI HU@PbI, YYACTBYOIIAE B JIBOMYHOM
IIpeJCTaBJIeHUH ApoOHM, a B CKOOKax yKasaH HoOMep mudpsl B ApobH.

0,1875,, = 0,0011,.




Maea 3. lNpepcraenenme nHidopmauun

11.5. «BbICTpLIA» NEepeBoa 4Yucen
B KOMMbLIOTEPHbIX CUCTEMAX CHYUCNEHMUN

W3 xypca mHOOPDMATHKM OCHOBHOHM IIKOJBI Bbl 3HaeTe, 4YTO B
KOMIIBIOTEPHBIX HAYKaX NIIMPOKO HCIIOJL3YIOTCA IBOMYHAA, BOCHBMe-
pUYHasA U IIeCTHAALIATEPUYHAS CHCTEMBI CUHCJEHHdA, Onaromapsd uemy
UX HA3BIBAIOT «KOMIOBIOTEPHBIMU». MeKIy OCHOBAHMAMH 3THX CHCTEM
CyIIecTByeT OueBHM/Has cBA3b: 16 = 24, 8 = 23,

Cnocob «OsicTpOro» mepeBoja OCHOBAH HA TOM, UTO Kaaou mud-
pe uucaa B CHCTeMe CYMCJIeHWs, OCHOBAHWE KOTOPOH ¢ KpaTHO cTe-
HeHH JABOHKH, COOTBETCTBYET UHMCJO, cocrosiiee uad n (g = 2") nudp
B ABOMYHOH CHCTEMe CUMCJEeHHSA. 3aMeHa BOCbBMEPHMYHBIX LHU(PpP ABO-
UYHBIMK TPOMKaM#u (TpuazaMy) M IIeCTHAAUATEPUYHBIX Iu(p ABOHY-
HBIMH 4YeTBEpKAMHU (TeTpajaMu) MO3BOJAET OCYIIEeCTBIAATH ObICTDPBINK
HepeBoji MeKAY 9THMM CHCTeMAMH CUYMCJIeHHdA, He npuberas K apud-
METHYECKHM OIlepalluaM.

Bocemepuunas | JIBouuHan Illecruanuarepuunas | JIBonanas
uuppa TpHana uudpa TeTpaxa

0 000 0 0000

1 001 1 0001

2 010 2 0010

3 011 3 0011

4 100 4 0100

5 101 5 0101

6 110 6 0110

B 7 111 7 0111
8 1000

9 1001

A 1010

B 1011

C 1100

D 1101

E 1110

F 1111




Nepesop YMcen U3 OQHOW CUCTEMbI B APYryio

HOns Toro 4robhl IeJl0e JABOMYHOE YHMCJIO 3alMcaTh B CHCTEMe
CYMCJIeHUA C OCHOBaHMEM ¢ = 2%, N0OCTATOYHO:

1) 7aHHOe ABOMYHOE YHCJIO pa3buTh cnpasBa HajJeBO Ha IPynibl IO
n uudp B Kammoun;

2) ecqiu B mocJiefHeil JieBO rpymnme OKaMKeTCA MeHbINe 71 DaspAnos,
TO €€ HajO IOMOJHMUTHL CJeBa HYJAMHU A0 HYMXHOTO YHCJA pasps-
HOB;

3) paccMOTpeTh Ka)KAYI0O IPYNIy KakK n-paspsagHoe JABOMYHOE YHCJIO
M 3anucaTh €€ COOTBEeTCTBYIOIIeH HUMPOH CHCTeMBI CUMCIEHHA C
OCHOBaHUeM ¢ = 2",

Ilpumep 7. Ilepesesém umeno 11010100111, B BOCBMEPUYHYIO CH-
cTeMy CUMCJIEHHSA.

11010100111, — HMCXOJHOEe YHCJO;
!
11.010.l100.111 — BBIZENAEM TPHAIBI;
011.010i100.111 — JZIOIIOJIHSIEM JIEBYI0 TPYINy cjeBa HYJIEM;
8 5 2 l " 4 — BBIIACBIBAEM BOChbMEPHYHBEIE HHUQDHI;
32474 — pesyJnTarT.

Ilpumep 8. IlepeBepém umciao 16AC,q B ABOMUYHYIO CHCTEMY CYUHC-
JIeHHH.

16AC4 — MCXOJHOE UHCJIO;

!

0001.0110.1010,1100 — zamMeHseM KaxJAyi0 ODudpy TeTpamoi;

!

1.0110.1010.1100 — y6upaem cieBa He3Hadallue HYJIH;
1011010101100, — pesyJabTarT.
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Yepes ABOMUHYIO CHCTEMY CUMCICHHUS MOYKHO IPOBOAMUTEL GHICTDEIE
TepeBOAbl M3 BOCBMEDHUYHOHN CHMCTEMbI CUMCJIEHUSA B ITeCTHANIATePHY-
Hy0 u obparHO (puc. 3.4)

Az
BocbMepuyHbie [LeouuHbie TeTpans! (Tpyaas)
(wecTHapuaTepu4Hsie) undpbl 3aMeHsieM Ha
3aMeHSIeM ABOUYHBIMM TPUAAAMU WwecTHaauaTepuyHble
(TeTpapamu) (socbMepUyHbIe) WP
As(16) Als(a)

Puc. 3.4. Cxema mepeBojia IeJLIX YMCeJ M3 BOCHMEPHYHON CHCTEMEI CYMCIIe-
HHA B IIECTHAAIATEDHYHYI0 M OOpPATHO Yepes ABOMYHYIO CHCTEMY CUYMCIEHHS

Ipumep 9. BuimonsuM mepeBojs BockMepu4HOro 67 2525 umena B
IIECTHAAIATEPUYHYIO CUCTEeMY CUYHCIIeHHS.

672524 — MCXOJHOEe YHCJO;

i

110.111.010.101.010 — samenseM Kaxayo nudpy Tpuanoii;

!

110.1110.1010.1010 — pas6uBaeM ABOMYHYIO CTPOKY CIpaBa HAJIEBO
i Ha TEeTPajbl;

0110.1110.1010.1010 — gomoJyiHsAEM JIeBYIO TPYIIY CJI€BA HYJEM;

l

6. By A A — BEIDHMCHIBAEM IIECTHAAIATEPHYHEIE IU(PHI;
6EAA ¢ — pesyJabTar.

AHaOru4HEIE AJrOPUTMEI OBICTPOrO HEPEBOAA CYILIECTBYIOT M LIS
ApobHBIX uyucen. Jlas Toro urobBI 3amMCATH NPABHJIBLHYIO ABOUYHYIO
Apo0b B CHCTEMe CUHCIeHHS C OCHOBaHHEM ¢ = 2", HOCTATOYHO:

1) ppouuyHOe umca0 pasdUTh cJeBa HANPABO HA rpynnbl mo n uudp

B KaMmIOH;

2) ecim B mocJeAHEN NpaBO# TI'DYIIle OKAaMKeTCsd MeHbIIe 7. pasps-

J0B, TO €€ HaI0 NOIOJHHUTHL CIIpaBa HYJIAMH [0 HYMKHOI'O YHCJa

PaspsaaoB;




NMepeBopn Yucen 3 oAHOM CUCTEMbLI B APYIylO

3) paccMOTpeTh Ka)KAYI0 TPYIIY Kak n-paspAgHOe ABOMYHOE YHCJIO
M 3amMuCaTh €€ COOTBETCTBYIONIEH IU@POoil cuCTEeMBl CUMCICHHUA C
OCHOBaHHEM ¢ = 2",

Ilpumep 10. Ymcao 0,101100011, samMenuM paBHEIM eMy IIECT-
HAAOATEPUYHBIM YHCJOM.

0,101100011, — mCXOAHOE YHCJIO;
0,1011.0001.1 — pasbuBaeM ABOMYHYIO CTPOKY CJeBa HAIIPABO
l Ha TeTpajkbl;

0,1011.0001.1000 — pomosiHsieM NpaByI0 TPYIIY CHpaBa HYJIAMH;

l

OB . 1.8 — BBINTACBIBAEM IeCTHAAlATePUYHbIe IU(PHI;

!

0,B18,4 — peayJbTar.

MonbiTaiiTecb CamMOCTONATENbHO CHOPMYIUPOBATE ANrOPUTM  GbICTPOro
nepesoja nNPOU3BONBHOINO ABOUYHONO YWUCNA B BOCBMEPUYHYIO CUCTEMY
cumucnenus. MNpumenute anroputm k yucny 11101001000, 11010010,.

Ilpumep 11. BeIICHMM, CKOJIbKO 3HAYaIlUMX HyJeH B JABOHYHOMN
3amMcU BOChMepHYHOTro ymesaa 1601;.

Hns oTsBeTa Ha 3TOT BOIPOC AOCTATOYHO 3HATH JBOMYHBIE TPH-
aabl, COOTBETCTBYIOIIME BOCbMepuuyHBIM Iudpam or 0 zo 7 ¥ BHI-
HOOJHUTh «OBICTPHIK» mepeBojg umcaa 1601; B ABOMUHYIO cHCTeMY
CUMCJICHU A

16015 = 001 110 000 001, = 1110000001,.

B aBomumoif sanmcm 6 3Havammx HyJe#, a mepBele ABa HYJIA
ABJAITCA He3HAYallUMH U He YYHUTHIBAIOTCH.

Ipumep 12. Cpejpyu 4YeTHIPEX3HAYHBIX IIECTHAAIATEPHYHBIX YHCE,
ABOMYHAA 3allMCh KOTOPBIX COJAEPIKHUT POBHO 7 eOUHHUIL, HAWAEM:

1) HauMeHBIIEE YHCTIO;

2) HauboJibliee YHCIIO.

Haumenbmmee ueThIDEX3HAUHOE IIECTHAJIATEPDHYHOE UHCIO —
aTo 1000, = 0001 0000 0000 0000,, u ero aBOMYHOEe NpejCTABIE-
HHUE COZEpKHT BCEro OAHY eAMHHUIY. UYToObl HDONYUYUTH HaMMeHBIIee
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YHCJI0, YAOBJETBOPAIONIEe YCIOBHIO 3aa4H, OCTABIIMECH IIECTh efu-
HUI] CJeAyeT Da3MeCTHTh B CAMBIX Miagmux paspsagax. Iloayuum
1 0000 0011 1111, = 103F,4. Yro6e moayuuTh HaubojbIIee wYHC-
JI0, YAOBJETBOPAIOINEe YCJIOBUIO 3aJla4yd, OCTABIIMECHA IIeCTb eJu-
HUI[ cJefyeT pPa3MeCTHTh B CaMbIX crapmmx paspagax. Iloayuum
1111 1110 0000 0000, = FE0O,¢.

A CKONMbKO BCEro TakuMX YeTbiPEX3HAYHbIX LWeCTHaauaTepuyHbiX 4ucen,
[BOWYHASA 3anUCb KOTOPbLIX COAEPXWT POBHO 7 eauHuu?

CAMOE [JIABHOE

Jlns mepeBoja LENOro AECATHYHOTO YHCIA B CHCTEMY CUMCJIEeHUSA
C OCHOBaHHWEM ¢ CJIenyeT:

1) mocaemoBaTeIbHO BHINOJHATHL AeJIeHWEe AAHHOTO 4YHCjIa M IoJyda-
eMBIX IIeJIBIX YACTHBEIX HA OCHOBAHUE HOBOM CHCTEMBI CUMCJIEHUS
A0 Tex Iop, INOKa He IOJYYHTCA YacTHOe, PaBHOE HYJIO;

2) mosy4eHHBIE OCTATKM, sABJAONIHecs IudpaMu uucja B HOBOH
cucTeMe CUMCJIeHMs, NPUBECTA B COOTBETCTBHE a(PaBUTy HOBOM
CHCTEeMBI CUMCJIEHHS;

3) cocTaBMTH UHMCJIO B HOBOM CHCTEeMe CYMCJIeHHMs, 3aluchbiBag ero,
HauWHAaAA C IOCJEeJHEero OCTaTKa.

B KOMOBIOTEPHBIX HAYKAX IIHMPOKO HCIOJIbL3YVIOTCA [JABOMYHAS,
BOCBMEpDUUHASA M IIEeCTHAAIATepUYHAS CHCTeMbl CUMCJeHHud, Omaromaps
YyeMy HMX HA3BLIBAIOT «KOMNBIOTEPHBIMU». MeXay OCHOBAHUAMH BTHUX
CHCTEM CYINECTBYeT OYeBMAHAA CBA3b: 16 = 24, 8 = 23,

Eciu ocHOBaHMe CHCTEMBI CYMCJIEHMA ¢ KPaTHO CTENeHu IBOM-
ku (¢ = 2"), To mobGoe YHCIO B 3TOH CHCTEMe CUMCIEHHA MOXMHO
«BBICTPO» TIEepeBecTH B JBOMYHYIO CHCTEMY CYMCJIeHUs, BBINHUCAB
NOCJHeA0BATEIBHO ABOUYHBIE KOJbI Kaxaof u3 nubp, o6pasyomux
HCXOAHOEe YMCJIO. 3aMeHa BOCbMEPUUYHBLIX UMD ABOMYHBIMH TpPOIi-
KaMu (TpHagaM¥) ¥ IDEeCTHAAIATEPUUYHBIX HIHQDP JABOMYHBIMH UYeT-
BépKaMu (TeTpasaMu) [O3BOJIAET OCYLIECTBAATH OBICTPHIA II€PEBOA
MeXJy 3TUMHM CHUCTeMaMH CYMCIeHHd, He mpuberas K apupmerude-
CKHM OllepanyuaM.

Bonpocel u 3apaHuvna

1. IlepeBeauTe nesibie YMcIa U3 AECATUYHON CHCTEMBI CUMCIEHHA B
ABOMUYHYIO CHCTEMY CUYMCJIeHHA:
1) 1025; 2) 512; 3) 600.




MepeBop Yncen U3 oaHOM cUcTeMbl B APYrylo

2.

10.

11.

12,

IlepeBeaure menoe umcyo 1147 u3 gecATHYHON CHCTEMBI CUHCJe-
HUS B CHCTEMBI CUMCIECHUSA:

1) nATepUYHYIO;

2) BOCBMEPHUHYIO;

3) mecTHAALATEPUYHYIO.

. Hepene,nn're ABOUYHBIE YHCJI4 B BOCBMEPHYHYIO CHCTEMY CUHCIIe-

HUA:
1) 1010001001011;
2) 1010,00100101.

. HEPEBE,II;HTE JABOMYHBIE 4YHCJa B NIECTHAAINATEPHYHYIO CHCTEMY

CUHCJIEHUA:

1) 1010001001011;

2) 1010,00100101.

Hepenenn're YyucJga B ABOMYHYIO CHCTEMY CYHCJIEHHSA:
1) 2664; 2) 266

. HEDEBEJIHTE yucJia H3 BOCBMEpH‘-IHOﬁ CHCTeMBbI CYHCJIEHHSA B

HIeCTHAAIATePUYHYIO:
1) 12754; 2) 1515.

. l'IepeBenHTe yucJia M3 mecmanuawepnqnoﬁ CHCTeMBbl CYHCJIEHHSA

B BOCHMEPHYHYIO:
1) 1AE2; 2) 1C1C.

* CpaBHHTE qucaa:

1) 125, u 111100010101,;
2) 7575 m 1110010101,;
3) A23,5 n 1232

. Ckonpko ®m3 uymcen C, 3anuCaHHBIX B [ABOHMYHOM CHCTEMe CYM-

ClleHHs, YAOBJeTBOpPAeT HepaBeHCTBY 2213<C < 95,47 Kaxue
guca?

1) 10010100,; 2) 10010110, 3) 10010011,; 4) 10001100,.
CroNBKO 3HAYAIMX HyJIeH B ABOMYHOH 3aIlluCH:

1) BocemepuuHoOro umcya 2501;

2) mecTHagmaTepuyHoro umciaa 12A7

Cpesn  4YeTHIPDEXBHAYHBIX BOCBMEDHYHBIX  4YHCEJI, JBOHUYHASA
34allACh KOTOPBIX COAEPYKHUT POBHO D eJUHHII, HalguTe:

1) HauMeHbIIIEe YMCIO;

2) HauboJsplee YHCJIO.

Cpeau TpPEXBHAYHBIX INECTHAAIATEPHUUYHBIX YHCEJ, JABOUYHAA
3anuch KOTOPBIX COAEPKUT POBHO 7 HyJei, Halaure:

1) HauMeHBIIEEe YUCJIO;

2) mauboJibillee 4MCIO.




V)
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13. Bce 5-GyxBeHHBIe ci0Ba, cocraBieHHble u3 O6yxs O, II, P, T,
sanmMcaHbl B aJ(daBUTHOM IIOPAJKE ¥ IPOHYMepOBaHBI. BoT
HAYAJIO CIHCKA:

1. 00000
2. 000011
3. O000P
4. 0000T
5. 0O00IIO

Kaxue cimoBa HaxomaTca B 9ToM crnucke Ha 531-M u 787-m Me-
crax?

14. YkaxxuTe dYepes BamfATyi B NOPAAKEe BO3PACTAHUA BCE OCHOBA-
HHS CHCTeM CYMCJEHHS, B KOTOPHIX B3alHCh AECATHYHOIO YHUCJIA
82 oxaHuuBaercs Ha 5.

§ 12
ApudmeTnyeckme onepauum
B NMO3ULIMOHHbIX CUCTEMaX CHUCINIEeHUS

ApudmMerudecKre omepauUy B HOZUIMOHHBIX CHCTEMAX CYHCJIEHHA
C OCHOBaHHEM (¢ BBINIOJIHAKOTCHA IIO IpaBHJI&M, AHAJOTIHYHBIM nmpaBu-
JlaM, JAeHCTBYIOIIMM B JECATHYHOM CHCTEME CUHCIEHHA.

B HauanpHOU IIKOJe Aisi O0y4YeHHs JeTed CUETy MCHOJIL3YIOT Tab-
JHALBI CHOKeHusA U yMHOMKeHus. IlogoOHbBIe TaOAHMILI MOMKHO cOCTa-
BUTBb AJIA JO00H TO3HIIMOHHON CHCTEMBI CUHCJIEHWA.

12.1. CnoxeHue uyucen
B CUCTEME CYMUCNIEHUs C OCHOBaHueM q

PaccMoTpuTe nmpuMepsl TabJML, CIOMKEeHUS B TpoumyHoM (Tabx. 3.2),
BocbMepuuHO (Taba. 3.4) m mecrHazumatepuuHoi (raba. 3.3) cucre-
Max CYHCIeHHA.
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ApudmMmeTnueckue onepaumm

Ta6bnuua 3.2

CnoXxeHue B TPOMYHOW CUCTEME CHUCNEeHUS

10
11

10

Tabnuua 3.3

CnoxeHune B LLECTHAAULATEPUYHOW CUCTEME CUYUCNEeHUS
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Tabnuua 3.4
CnoxexHuve B BOChMepH‘-IHOﬁ cuUcreme cHucneHuma
+ 0 1 2 3 4 5 6 7
0 0 1 2 3 4 5 6 7
1 d 2 3 4 5 6 7 10
2 2 3 4 5 6 i 10 11
3 3 4 5 6 7 10 11 12
4 4 5 6 7 10 11 12 13
5 5 6 7 10 11 12 13 14
6 6 7 10 11 12 13 14 15
7 7 10 11 12 13 14 15 16

YTo6bl B CHCTEME CYHMCJIEHHA C OCHOBAHUWEM ¢ IIONYYHUTL CYMMY S
AByX umcen A m B, Haj0 NMPOCYyMMHMPOBATh 00pasyiomue X IHMPLI
o paspsafiaM i crpaBa HaleBo:

« ecmm a; + b, <q, 10 8;=a; +b;, crapmuit (i + 1)-it paspAazx He H3-

MeHSeTCH;

» ecom a; +b,2¢q, T0 8, =a; +b;— q, crapmuit (i + 1)-# paspsan yse-

auyuBaercsa Ha 1.

IIpumepsr:
+1002023 +123453 +FE12A915
10102, 24434 23528
1110114 150104 10047D1y

12.2. Beiuutanue 4ucen
B cCMCTemMe CcuYMCcrneHusa C OCHOBaHueMmM q

Yro6bpl B cHCTEME CUHCJEHHMA C OCHOBAHWEM ¢ IOJYYHUTE Pa3sHOCTH
R nByx umcen A u B, Hago BHIYMCIUTE DAa3HOCTH 00pasylIux HX
uudp mo paspAzaM i cIpaBa HAJIEBO:
« ecam @, 2b;, To r;=a; — b;, crapmmuit (i + 1)-# paspax He u3Me-
HAeTCH;
» ec @; < b, T0 r;=a; - b; + q, crapmmii (i + 1)-# paspsaA yMeHb-
maercd Ha 1 (BRIIOJHAETCHA 386M B CTApIIEeM paspdAzne).
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IIpumepsr:

100110, 17845, _FE12A9

T 10101, T 2448, 285284
20002, 14702, FBDD 81y

12.3. YMHOXeHue yucen
B CUCTEeMe CHUCNEeHWs C OCHOBaHuem g

PaccmorpuTe npuMepsl TaGAMI, YMHOMKEHHS B TPOMYHOM
(rabx. 3.5), BocbmepmuHO# (Tabn. 3.6) ® ImecTHaIIATEPHYHOM
(raba. 3.7) cucreMax CYHCJIEHHUA.

Tabnuua 3.5
YMHOXEeHUe B TPOM4YHOW CUCTEeME CUYMCIIeHUs
x 0 1
0 0 0
" 0 1
2 0 2 11
Tabnuua 3.6
YMHOXeHUue B BOCBMEPUYHOW CUCTEeME CYMCNEeHWUs
x -

D |lw| oW

10 12 14 16
11 14 17 | 22 | 25

12 17 24 | 31 36 | 43
14 | 22 30 | 36 | 44 | 52
16 | 25 34 | 43 52 | 61

|- O
Sl |Oo|e | @S
S O = O O S - I - T =T
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Tabnuua 3.7
YMHOXeHWe B LuecTHaAuaTepu4yHoOW CUCTeMe CHMUCIeHUSN

x

7 9, A|B|C|D|E
0 [ ol o] e ol 9
T
E

9 1AIBl el D
10| 12| 14| 16 | 18 | 1A| 1C | 1E
12| 15|18| 1B| 1E| 21 | 24 | 27| 2A | 2D
10| 14| 18| 1C| 20| 24 | 28| 2C| 30 | 34| 38 | 3C
14( 19| 1E| 23| 28| 2D | 32| 37| 3C| 41 | 46 | 4B
12| 18| 1E| 24 | 2A | 30| 36 | 3C| 42 | 48 | 4E | 54 | A
15| 1C| 23| 2A| 31 | 38| 3F| 46 | 4D | 54 | 5B | 62 | 69
40| 48 | 50 | 58 | 60 | 68 | 70 | 78
48| 51 | 5A| 63 | 6C| 75| TE | 87
50| 5A | 64 | 6E | 78 | 82 | 8C | 96
58| 63 | 6E| 79 | 84 | 8F | 9A | A5
60 6C| 78| 84 90| 9C | A8 | B4
68| 75| 82| 8F | 9C | A9| B6 | C3
70| TE| 8C | 9A | A8| B6| C4 | D2
78| 87| 96 | A5| B4 | C3 | D2 | E1
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PaccMOTpHUM aJrOpUuTM YMHOMKEHHS MHOTO3HAUHOTO YHCJIA Ha
O HO3HAYHOE.

Yro6el B CHCTEME CUHCJIEHHSA C OCHOBAHUEM ¢ IIOJYYHUTH IPOM3-
BegeHue M MHOIO3HAYHOIO 4YHCaa A ¥ OZHO3HAYHOro 4ucjaa b, Haxo
BBIYMCJUTEL Tpou3BeAeHus b u mudp, obpasyomux 4uciao A mo pas-
pAzaM i cupaBa HaJleBO:

s ecmm a;*b<gqg, To m;=a;b, crapmuit (i + 1)-ii paspag He

U3MEeHAeTCH;

«ecan a;-b>2q, To m;=a;*b mod ¢, crapmmi (i + 1)-& pas-

pax ysBeauumBaerca Ha a;° b div ¢ (rme div — onepammsa meyo-

YHCJIEHHOI0 JeJIeHUs).
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IIpumepsr:

: IR 123 67 561
202, 2464 AD93

x x X

23 58 9

1111, 14764 61A2B,

VMHOMKEHNe MHOrO3HAYHOrO 4YHCjJa Ha MHOIO3HAYHOE YHCJIO BBI-
monHsgerca croabmxoMm. Ilpm aToM aBA MHOMKHUTENA PpAacCIOJaraioTcs
OAMH IOJ APYIHM Tak, 4To0BI paspAAbl 4Y@ces coBmagaam (Haxomu-
JIACHL B OJHOM CTOJIOIE).

Ecou ogMH W3 MHOMHTeNEeH HIM 008 MHOMKHTENS OKAHYUBAIOT-
cA HYJAMH, TO YHCJIA SAIHCHIBAIOTCA TAK, 4TOOBI B OZHOM CTOJOIE
OKas3aJIuCh MX caMble MJIAAIINAE paspAiabl ¢ nudpaMu, OTAHUYHBIMH OT
Hyasa. Hyan mepeHOCATCS B HTOrOBOE€ IPOM3BeJeHHWEe, a B IIOJie 3alHUCH
IIO9TANIHEIX IPOW3BeJeHWH He 3aHOCATCA.

ITosrannble (paspsAfHbIe) TPOU3BEEHUA CKJIAABIBAIOTCA IO pasps-
JaM ¥ II0J YepTOi BamMCHLIBAETCH pPEe3yJIbTAT.

IIpumepsr:
2020, 2460,
¥ 010, % a8
L 202 L 14764
1111, 2464
1201200, 41560,

12.4. [eneHune 4ucen
B CUCTEeMe CHMCJ/IeHUsi C OCHOBaHUEeM @

Jenenue HeNb3sI CBECTH K MOPA3PAAHBIM olepanumaM Hax nudpa-
MM, COCTABJISIOIIAMHA YHUCJO.

JlemeHne 4ucesl B CHCTEMe CUHCJEHHA C IPOHU3BOJBHBIM OCHOBAHH-
eM (¢ BBINOJHAETCA TaK Ke, KaK M B JeCATHYHOM CHCTEMEe CUHMCICHHSA.

IIpumep:

2640417,

1%y 140
Ty
T4,
0
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12.5. OAsouyHas apudmeTuka

Apudmernra JABOMYHON CHCTEMEl CUYHCIEHUA OCHOBBLIBAETCH
Ha MCHONb30BAHUM CHEAYIOIIHX TabJHI CI0XKEHHSA, BEIYHUTAHHA WU

VMHOMEeHHUA:
il w2 RO x 0|1
0|0 |1 9d o |11 040 | 1
11|10 =1 11 0 11

PaccMOTPMM HECKOJBKO MPOCTBIX, HO OYE€Hb BAYKHEIX IIPHMEPOB
Ha CJI0KeHMe M BBEIYATAHUE B JBOMYHOI CHCTEMEe CUMCJIeHU.

1 0111

1131111 01111 01
L111111, 10000, 101010,
1 1 14,
1000000, 1111 100011,

Ipumep 1. HaiinéMm xKoJuuecTBO €AWHHUI], B [ABOMYHOU 3anu-
CH 4YHCJIa, #ABJAIOIIErocsa pe3yabTaToM AeCATHYHOIO BbIpaXKeHHA
24000 + 42016 + 22018 = 8600 F.8

IIpeacraBuM Bce oIepaHAbl MCXOJHOI'O BbIpa)XeHUA B BHIE CTe-
neHel JABOMKH:

42016 — 2 - 2)2016 o= (22)2016 = 22,2016 — 24032’

8600 — (23)600 - 21800,

6=4+2=2%2+21,

HCXO.H.BOE BBIDaKeHHe IIpHMeT BHI:
24000 + 42016 + 22018 _ g600 | g — 924000 24082 + 22018 1 21800 + 22 + 91,

I\

Ilepenuinem BEIpa)KeHHe B IIOpAJKe YOLIBAHHUA CTeleHeH:
24032 | 94000 4 92018 _ 91800 4 92 4 91

Jis paboTel ¢ JAECATHYHBIMH YHCJIAMH Buza 2" IOJIe3HO UMETh B
BHAY CJHeyIol[ue 3aKOHOMEDHOCTH B MX JABOMYHOM 3aIlMCH:

2l =10=1+1;

22=100=11+1;

28 = 1000 = 111 + 1;

2¢4=10000=1111+1 u . 1.




ApudmeTnyeckue onepaumm

B o6mem Buue:
27=10...0=1...0%1.
e —

——
n n

Ina HaTypaJbHBEIX N W M TAKUX, 4TO 1 > M, HOJydaeM:

2" + 2™ =10...0+10...0=10...010...0,

n m n-m-1 m

2"-2"=1...1+1-(1...1+1)=1...1-1...1=1...10...0.
n m n m n-m m

OTH COOTHONIEHMS MO3BOJAT HAM IOACUYMTATEL KOJMYECTBO €JMHMIL
B HallleM BBEIpa’KeEHH, He npuberas K ero BbIYMCJIEHHIO.

JleficTBUTENBHO, JBOMYHBIE NpeiacTaBJeHns uymcesn 24032 y 24000
BHECYT B JIBOMYHOE IIpEeJCTaBJIE€HHEe CYMMbI II0 OAHOH exmHMNe. Pas-
HocTh 22018 _ 21800 g npopumoll 3ammcu npeacraBiafeT COGOH IENOYKY
n3 218 exuuun u ciaepyoumx sa eumMu 1800 myneii. Ciraraembie 22
u 2! jpajor emé 2 eqUHUIIBL.

Hroro: 1 +1+ 218+ 1+ 1= 222.

IIpumep 2. Haliném kosuuecTBO IM@P B BOCBMEPUYHOH 3amu-

CA YHCIa, HABJIAIIIErocd pe3yJbTATOM JECATUYHOIO BhIPAKEHUS
2299 2298 L 2297 g 2296.

JIBOMYHOE IIpejCTABJI€HHE WMCXOZHOI'O YHCJA HMeeT BHJ:

11110...0. Bcero B aroit samucu 300 ABOMYHBIX CHMBOJIOB. Ilpm

296
nmepeBoZie JABOMYHOIO 4YHCJA B BOCBMEPHYHVIO CHCTEMY CYHCJIeHHA

KaykJas TpHaja HMCXOAHOTO YHMCJIa 3aMEeHfAEeTCS BOCbMepHUYHOU numdgpoii.
CrenoBaTenlbHO, BOCEMEPMYHOE IIPEACTABJIEHHME MCXOAHOTO YHCIA
cocrout u3 100 mudp.

CAMOE TJIABHOE

ApudmMeTnyecKue omepanuy B NMO3UIMOHHBIX CHCTEMAX CUYMCIEHUS
C OCHOBAHMEM ( BBINOJHAIOTCA [0 [MPABHIAM, AHAJIOIMYHBIM IIPaBH-
JaM, JeHCTBYIOIIUM B AECATHYHON CHCTEMEe CUMCIIeHHA.

Eciu HeoOXOAMMO BBIYMC/IMTH 3HAUYEHHe apu(MeTHYecKOro BhIpa-
JKEHHs, ONepaHIbl KOTOPOro IPEJCTABJIEHBI B PA3JUUHBIX CUCTEMAax
CUMCJIEHHA, MOXMKHO:

1) Bce onepaHABI NpeACTABUTHL B NPUBBLIYHON HAM JeCATHYHOI
cUCTeMe CYMCJIeHHH;
2) BEIYMCJINTH DE3YJIbTAT BHIDAMKEHUS B JECATHYHON CHCTEME CUMC-

JIeHU;

3) mepeBecTH pe3yJbTAT B TPeOyeMyi0 CHCTEMY CUMCJIEHHS.

QN
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asa 3. MNpepcrasneHne nHpopmaumm

Hnsi paboThl ¢ JeCATUYHLIMH YHCIAMH BHAa 2" MOJIEe3HO MMETh B

BHAY CJeAyIoye 3aKOHOMEDHOCTH B HX JBOMYHON B3alMCH:

2" =10...0=1...1+1.
n n

Jas HaTypaldbHBIX N U M TaKHX, UTO 71 > m, HOJydaeM:

2" + 2™ =10...0+10...0=10...010...0,

n m n-m-1 m

2% =2"=1...1%1-(1...1+ D=L 1~1...1=}...10...0.
n m n m n-m m

@ Bonpocbkl 1 3apaHna
1.

BeinonauTe apudmMeruuyeckKue ONepanuy HaJ IBOMYHBIMH YHC-
JaMu:

1) 10010011 + 101101;

2) 110010,11 + 110110,11;

3) 110101110 - 10111111;

4) 111110 - 100010;

5) 11111100101 : 101011,

Hua Toro urobel y0eAuTHECA B IIPABHJIBHOCTH IOJIYYEHHBIX
pesyJbTaTOB, HAWAUTE [JecATUUHLIE SKBHUBAJIEHTHI ONEPaHAOB M
peayabTaTa.

. Kaxoe umcyo ciaeayer 3a KasKAbIM M3 NAHHBIX:

1) 223,; 2) 6775 3) 22225 4) 1001,?
OTBerT IJsi KaKAOro 4YMCiIa JaiTe B YKA3aHHOM M JeCATUYHOMH
CHCTeMaXx CUYHCJIeHHHA.

. Kakoe umciio mpejliecTByeT KajKAOMY M3 AAHHBIX:

1) 2225; 2) 10005 3) 2334 4) 1001,?

OTBeT AJs KaJOro 4mcjia AaidTe B YKA3aHHOM M JAeCATHYHON
CHCTEMAX CYHCJIEeHHA.

Cymmy BocbMepuuHBIX yucen 17 + 1700 + 170000 + 17000000 +
+ 1700000000 mepeBesn B mIeCTHAALATEPUYHYIO CHCTEMY CUMC-
Jenusa. Halijure B ImecTHaALATEDUYHON 3allMCH YHCJA, PABHOTO
3TOM cyMMe, NATYI0 mudpy ciesa.

. BeluncauTe 3HaYeHHE BBIPDAXKEHHA:

1) (1111101, + AF,;) : 364;
2) 125 + 11101, * A2, — 1417,




MNpeacraBneHne 4Yucen B KOMnbloTepe

6. Haiizure cpegHee apupmeTHUeCKOe CIEAYIONIMX YHCEJ:
1) 10010110, 1100100, m 110010,;
2) 226g, 64,5 u 62,.

7. B npumepax Ha CJIOKEHHE BOCCTAHOBUTE HEHM3BeCTHbIe LHU(QDHI,
o603HaYEeHHBIE 3HAKOM BONpOCa, ONPEJeJMB BHauajle, B KaKo
CHCTeMe CYHUCJIEHUA ITH Yucja 3alHCaHbl.

1), 2221 2) 5?55 3) 21702
t1232 t23827 +921212

7203 71674 2272021

8. laubl 4 meJbIX YHCJA, 3alMCAHHBLIE B JBOMYHOM cHCTeMe CUHC-
JIeHUA:

11000000, 11000011, 11011001, 11011111.
CKONBKO Cpead HUX umucels, Goibmmux, yem AB,q + 2557
9. CKONIBKO eAWHMI], B ABOMYHON 3amucu umcaa 42014 4 22015 _ g9
%10, CKONILKO eIMHMI[ B ABOMYHON 3aIlMCH YHCIA
84024 - 41605 + 21024 - 12627
11. CKkonbKO mudp B BOCBMepMYHOH 3ammcu umcyja 21024 4 210269

12, Kakasa mnepBad nudpa B INEeCTHAANATEPDUYHOH 3alMCH YHCIa
91024 4 910259

QAAQ

§ 13
NMpeancraeneHune 4Yvucen B KOMMNbiOoTEpe

CaMpIM TEpBBIM BHAOM AAaHHBLIX, C KOTODBIMH Hadanu paboraTh
KOMINBIOTEphI, ObLIM uucia. IBM nepBOro MOKOJEHHs MOIJIHM IIPOH3-
BOAUTH TOJNBKO MaTeMaTHYeCKHe PacyéThl (BBIYMCIEHHUA).

W3 xypca uHGOpPMATHKH OCHOBHOH IIKOJIBI Bbl NOMHHUTE, YTO
KOMIIBIOTEPEI paboTalmT C IeNbIMH M BelleCTBeHHBIMH duciaamMu. Hx
IpeJicTaB/IeHMe B NMaMATH OCYIIECTBJAETCA PA3HBIMHU cIocobaMu.

13.1. MpepcrasneHue uenbixXx Yucen

Bo MHOrUx sajadax, pelllaeMbIX Ha KoMIbioTepe, oOpadaThiBa-
I0TCA NeJOYMCJIeHHBble JaHHBIE. IIpe)kae Bcero, aTo 3afadyud JKOHO-




Mmasa 3. lNpeacrasnedune undpopmauumn

MHYECKOro xapakTepa, IIPDH peHIeHMM KOTODBIX MNaHHLIMHU CJIYKAT
KOJIMYECTBA AKIMH, COTPYAHUKOB, AETajieil, TPAHCIIOPTHBIX CPEICTB
u ap. Ilensle uymcna MCHONB3YIOTCA ANA 0DO3HAYEHHS AATHI U Bpe-
MEeHH, IJIA HyMepaluHu Das3JIHu4YHBEIX O00BEKTOB: 3JeMeHTOB MACCHEOB,
sanuceid B Oasax NaHHBIX, MAIIMHHBIX ajpecoB ¥ T. A. Ilo cBoeit
OpUpOAEe MHOMKECTBO IeJIBIX YHCEeJ AUCKPETHO, T. K. COCTOUT H3
OT/eJIbHEIX 3JIEMEHTOB.

" xora nmio6oe menoe YHMCIO MOYKHO pPacCMaTpHBAThH KaK BeIecT-
BEHHOe, HO C HYyJIeBOH JpOGHOHM YacThIO, MPeAyCMOTPEHBI CHemHAaJIbHBIe
crocoObl MpeACTaBIeHUsA LeJbIX uuce]. J1o obecneuunBaer: adEKTHR-
HOe PacxXo/l0BaHHe IaMATH, IOBBIIIEHHE OBICTPOAEHCTBHA, IOBLIIIEHUE
TOYHOCTH BBIUMCJIEHHI 3a CYUET BBeJEHHUA ONEpPAllHM JAeJIeHUs HAIeI0
C OCTaTKOM.

1 KOMNIBIOTEPHOTO NPEACTABJEHHUS IEJbIX YHCEeJ HCIOJb3yeT-
CA HECKOJBbKO Pas3lHYHBIX CIIOCOGOB, OTJIMYAKIIUXCA APYr OT JApyra
KOJIMYEeCTBOM paspAfoB (mofx Iesikle 4YHcaa OOBIYHO OTBOAMTCH 8,
16, 32 nmum 64 paspsaja) U HaIUYMEM HUJIM OTCYTCTBHEM 3HAKOBOI'O
paspsAzna.

BessnakoBoe IpeacTaBJeHMe MOYKHO MCIIOJB30BATH TOJBKO A
HeOTPHIATEJIBHBIX IEJbIX YHCeJ.

Jlna mosydyeHUA KOMIBIOTEPHOrO IpeACTABJIEHUA 0E33HAKOBOTO Iie-
JIOTO YHCJa B n-paspanHOH AYeiiKe IMaMATH JOCTATOYHO IIEPEBECTH €ro
B JIBOMYHYIO CHCTEMY CYMCJIEHHUS ¥, IIPA HEODXOAMMOCTH, AOIOJHUTH
IIOJIYYEHHBIH Pe3yJIbTAT CJIeBA HYJISMH /0 N-Pa3pPsSI0B.

Hanpumep, pecatuunsle uucnaa 130 m 39 B BOCHBMHDPA3PATHOM
IpefCTaABICHHU OYAYT MMETh BUJ:

IToHATHO, YTO CYIIECTBYIOT OTDAHMYEHHMS HA UHCJIA, KOTOPELIE MO-
ryT OBITH 3aIMCAHBI B N-pPaspANHYIO AdeiKy namsaru. MaxcumanabHOe
3HaUeHHe IeJIOr0 HEeOTPHULATEJBHOrO 4YHCJa JOCTHUraeTcda B cliydae,
KOrja BO BCeX paspAfax f4YedKHN XpaHATCA eAuHHNEBI. [asa n-paspsi-
HOTO mpejcTaBleHUs OHO Oymer paBHo 2" —~ 1. MHHHMAaJIbHOE YHCJIO
COOTBETCTBYET 1 HYJIAM, XPAHAIUMCS B 71 PadpsaAgax NaMATH, U pas-
HO Hyim0. [lajsee IpHBeJeHBl AUANA30HBLI 3HAUEHMU A 6e33HAKOBBIX
LeNbIX N-PaspsaAHBIX YUCEJI:




MNpepcraenenue Yucen B KoMnsioTepe

l{l;o;-;:mec::o Juana3zon uucesn
8 [0; 255]
16 [0; 65 535]
32 [0; 4 294 967 295]
64 [0; 18 446 744 073 709 551 615]

Ilpn 3HAKOBOM NPEJCTABJEHHM LEJbIX YUCeJ CTapuil paspan
siveiikn orBoguTcA moj 3HaK (0 — IS TOJOKHUTENBHBIX, 1 — IJsA
OTPHIIATEILHBIX YHCEeJ), a OCTAJbHBIE PaspAAbl — MNOJA LH(pPHI 4YHCIa.

MpenctaBnexve 4ucna B NPMBLIMHON A1l yenoseka Gopme «3HaK-Be- 0
AW4MHA», NPU KOTOPOI CTapluMii paspsf, AYeiiku OTBOAMUTCS NOA 3HakK,

a ocranbHble paspsabl — noAd uMdpbl YACNA, Ha3bIBAETCH NPAMBLIM
KOAOM.

Hanpumep, npsamMble Koasl uucesx 48 m —52 A1a BOCHMUDPA3pALHON
AYeKHU paBHEI:

0101211100 ]0:]0 ) S0 . L R R A )

MuHMMAaJILHOE OTPHUIIATEIBHOE YMCJIO, KOTOpOe MOXXHO 3allMcaThb B
3HAKOBOM IIDE/ICTABJIEHHMH B 1 paspajgax, pasHo 27!, MakcumMasbHOe
TOJIOMKHUTEJIbHOE YHCJIO0, KOTOPOe MOXKHO 3anHcaTh B 3HAKOBOM IIpen-
CTABJIEHUH B N paspsajax, pasHo 271 — 1., Huke mpuBefeHBI AMANaso-
HBI 3HAYEHU [Jd 3HAKOBBIX IIPEJCTABJEHMI LEJBIX YHCeN B AdyeiKax
C pasIuYHON paspAAHOCTHIO:

mo JduanazoH uHceln
8 [-128; 127]
16 [-32 768; 32 767]
32 [-2 147 483 648; 2 147 483 647]
64 [-9 223 372 036 854 775 808;
9 223 372 036 854 775 807]




Maea 3. Npeacrasnenue nHpopmaumm

0 B mMarematvke MHOXECTBO LUENbiX 4vucen BeckoHeyHo.
Komnbiotep paboTtaer ¢ orpaHu4eHHbIM MHOXECTBOM Lenbix Yncesn.

IIpaMO# KOX IONOKUTENBHOTO UYMCJIA OTJIMYAETCA OT IPSIMOLO
KO/la PaBHOTO IO abCOJIIOTHOM BeJIMYMHE OTPUIATE]HHOTO YMCJIA TOJIb-
KO COJEpKUMBIM 3HAKOBOI'O paspsana.

B npsmom Koze yMcia MOXKHO XPAHWUTH, HO BBIIOJHEHHE apud-
MeTHYeCKHX Omepanuii HaJ YHUCJIAMH B NPSMOM KOJie 3aTPYAHEHO —
OHO Tpebyer GoJiee CJIOKHOM apXMTEKTYPHI LEHTPAILHOIO NpPOIeccopa,
«YMeIOL[ero» BBHINOJHATE HE TOJBKO CJIOKEeHHe, HO W BBIYHTAHHE,
a TaKXKe «3HAIImero» oco0blil anropuTM o6pabOTKU He WMEIOIero
«Beca» BHAKOBOI'O paspafga. DTHX TPYAHOCTEH I03BOJIAeT H3berkaTh
HMCIOJIb30BaHUE HOIMOJHUTEILHOTO KOZA.

Q YTOGbl MOHATL CYWHOCTL AOMNOSIHUTENLHOrO KOAa, paccMoTpum pabo-
TY PEBepCUBHOIO CYETYMKA, NOCNEeAOBaTENLHOCTL MOKA3aHUIA KOTOPOro
MOXHO NpPeacTaBuTb B BMAE 3aMKHYTOro Konbua us usucen (puc. 3.5).

Puc. 3.5. PesepcuBHBIN cUéTImK

Mpn BO3pacTaHun nokasaHWin CYETHMKA A0 MAKCUMANBHOrO, Hanpumep
no 999, cnepylOWMMM €ro COCTOSHUAMU AO0MKHLI 6biTe 1000, 1001, 1002
M T AO. Ho ana nsobpaxeHua craplwein eguHuubl B CYETYMKE He XxBaraeT
paspsga, npovcxoauT repenofiHeHue pas3psaHoi cetku. oatomy Mbl
yeunaum 000, 001, 002 u 7. A.

Mpu yb6biBaHMM nokasaHuit cuyétymka nocne coctosHus 000 6GyayT
matn 999, 998, 997 mT. 4. HOo nocne OOCTUXEHWS Hyns MOCAenoBa-
TEeNbHOE Bbl4MTaHME eauHuLbl OO/KHO pasath -1, -2, =3 U T. 4.

Bynem paccmarpusatb yucna 999, 998, 997 kak koawl yucen -1, -2,
-3 ” NpPoBEpPUM Ha UX NPUMEpPe COOTHOLWEeHue: y + (-y) = O:

001 + 999 = 1000;

002 + 998 = 1000;

003 + 997 = 1000.
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MpeacraBneHue Ymcen B KOMnbloTepe

C y4éToM TOro 470 eAuHUUA MnepenosiHeHWs TepAETCHA, Mbl, CNOXWB
4YUCAO W KOA, NPOTMBOMONOXHONO @My 4Yucna, Nnony4yaem Hosb!

BoT eweé Heckonbko NpUMEpOoB:

5-2=5+[-2] =5+ 998 = 1003;

7-5=7+[-5] =7+ 995 = 1002.

[Ans ycTpaHeHUs HeogHO3Ha4yHOCTU B Konbue Gyaem cuvTtate Nnonosm-
Hy cocTosaHuli (0-499) kopamMu Hynsa U NONOXWTENbHbIX YMCEN, a OCTaB-
wytocs nonoeuHy (500-999) — kopgamMu oTpUUATENbHBIX YUCEN.

Takum 06pasom, OONONHUTENLHBLIA KOA MONOXUTENbHOMO 4ucna COoB-
nagaer ¢ aTUM YMCNOM, a ANS OTPULATENbHOrO YMcna OH paseH aonon-
HEHWIO ero BenW4MHbl 40 4Yvicna q", BO3HUKAIOWEro Npu nepenonHeHuu
paspagHoi ceTkn. 3A0ecb g — OCHOBAHWE CUCTEeMbl CHWCNeHws, n —
YUCNIO pas3psaoB B pPaspsnHOn ceTtke.

PaccMOTpHM aJITOPHTM IOJIYYEHHSA AOMOJHUTEJIHHOIO n-paspfAmHOro
KOZa OTPHIATEJHHOI'O YHCJa:
1) Moayne YMcia MPeJCTABUTH IPAMBIM KOJAOM B 71 JIBOMYHBIX pas-

paxax;
2) 3HaueHHA BCeX PAas3pPANOB WHBEPTHUPOBATH (BCe HYJHM 3aMEHUTh elu-
HUIIAMM, 8 €AUHHNIB — HYJIAMH);

3) K MOJIyYEeHHOMY IpEeACTABJIEHHIO, pacCMaTpUBaeMOMY KakK n-pas-
pPANHOe HEOTPUIATEIbHOE ABOMYHOE YHUCJIO0, NPUOAaBUTH EAWHHIY.

Ipumep 1. Haiiném 16-paspazgHblii AOTOJHUTENbHBIH KOJZ OTPH-
maressHOro umcna —2017,,.

Ilpamoit kog |-2017,¢| = 20174, 00000111 11100001,
W HaBepTHpPOBaHHUE 11111000 00011110,
IlpuGaBieHne eIMHUIILI + 1

JomoENTEeNbHEIH KO 11111000 00011111,

Hcnonp30BaHue OOIMOJHUTEJNBHOTO KOJa II03BOJIAET CBECTH olepa-
M0 BREIMUTAHUA 4YHCEJI K Olepalyd NOopaspAAHOro CJIOMeHHA KOIOB
ITHX YHCeJI.

Mpumep 2. Kak uasecTHo, 48 — 2017 = -1969.

BbinonHum 3Ty onepaumio B 16-paspsaHbiX MallWMHHLIX Kopax.

Ham notpebyloTcs npsamoil kog uyuicna 48 v OONONHUTENbHLIA KOp,
yucna —-2017.

O

Mpsimon kop, 4mcna 48 00000000 00110000,
JononHutensHbild kop, Yvcna —2017 11111000 00011111,
MopaspsagHoe CNoXeHue KonoB 11111000 01001111,




Maea 3. Npeacraenedue uHpopmauuun

PaccMOTPUM nonyyeHHbln pesynsTat. 3TO OTPULIATENBHOE YUCHO
(06 atom roeopuT 1 B 3HAKOBOM paspsae), NPeacTaBneHHoe B AoMOf-
HUTENbHOM Koge. lNMepeiném Kk NpAMOMY KOAY MOAYNS COOTBETCTBYIOLLEro
4yucna, No KOTOpPOMY CMOXEM BOCCTaHOBWUTb OECATUYHOE MnpeacTasBneHue
pe3ynerara.

MPAMOA KOA MOXHO MONYYUTL M3 [ONOSIHUTENLHOrO KOAa, €CAn npu-
MEHUTbL K HEeMY Oonepaumio UHBEPTUPOBaHWSA WM NpUBGaBUTE eOuHULY.

WHBepTUpoBaHue 00000111 10110000,
MpubasneHne eauHULbI + 1
Mpamoii kop moayns pesynstara 00000111 10110001,

Monyyaem: -11110110001, = -1969.

13.2. NpeacraBneHue BeLECTBEHHbLIX Yucen

B wmarematruke MHOEeCTBO BeIIeCTBEHHBIX YHCEJ] HeIpPephIBHO,
OeCKOHEYHO U He OrpaHuuYeHo.

Monpobyiite o6ocHOBaTL 3TO yTBEPXAEHWE.

BenjecTBeHHBIE YMCJIA 3AIMCHIBAIOTCS B €CTECTBEHHOW WM B 3K-
CIIOHEHIIMAJIbHOHA (hopme.

B xu3HM MBI ualle NONB3YeMCs eCTeCTBeHHOH (opMoii 3amwu-
CH YHCeJI, IPH KOTOPOH: YHCIO MPEACTABJIAETCHA IOCIEL0BATEIh-
HOCTBIO JECATHYHBIX HUMpP CO BHAKOM IUIIOC HJIM MHUHYC, 3HAK
IJIIOC MOXKeT ONYyCKaThCs, AJA pasiesleHUd IeJoil u ApobGHOH ua-
cTedl 4YMcIa HCHoJb3yeTcs 3sanaAras. Hanpumep: 12,34; 0,0056;
-708,9.

B akcnoHeHuwansHoit hopme BelecTBEeHHOE YUCA0 a NpeacTaBnseTcs
Kak @ =% m-qP, rie m — MaHTUCCa 4ucna, § — OCHOBaHWE CUCTEMbI
CYUCNEHWs, p — MNOPAOOK 4ucha.

Hanpuwmep, anuey HEKOTOpOro oTpeska, pasHOro 47,8 cM, MOKHO
3amucarTh TaK:
1) 478 - 107! cm;
2) 47,8 - 10° cm;
3) 4,78 - 10! cm;
4) 0,478 - 102 cm;
5) 0,000478 - 10° cmM.




NMpeacraBneHne Yynucen B KoMmnbioTepe

Taxoe MHOroo0Opaspe BApPUAHTOB 3AIWCH B SKCIOHEHIMAJILHON
¢dopMe OZHOrO M TOro e Yucjia He Bcerga yaobHo. Iia onHO3HAYHO-
I'o NpPEeJCTABJIEHUS BEIIECTBEHHBIX UHCEJ B KOMIIBIOTEDE HCIOJb3yeTCH
HOpMaJan30BaHHasA (opmMma.

HopManu3oBaHHAs 3anNMCb OTAIMMHOMO OT HYNA BellecTseHHoro uucnal) —
3TO 3anucb BUpa a =+ m- g°, rae p — uenoe 4ucno (nonoxurenbHoe,
oTpULATEeNbHOE UKW HOMb), M — Apobb, Uenas 4acTb KOTOPO COAepPXWUT
OfHY 3Hauallyio (HeHynesyio) uudpy, T.e. 1<m<q.

IlpuMepsl HOpMAJIH3AIHHA YHCE:

1) 31,415926 = 3,1415926 - 10%;

2) 1000 = 1,0 - 103;

3) 0,123456789 = 1,23456789 - 10;
4) 0,0000107g = 1,07 - 105°;

5) 1000,0001, = 1,0000001, - 1011;
6) AB,CDEF,; = A,BCDEF,, - 10,.

Iuana3oH BeNIEeCTBeHHBIX UHCE] B MAMSATHA KOMIbLIOTEpPa OYeHb
IIAPOK, HO, TeM He MeHee, OrpaHWYeH. MHOKECTBO BeIeCTBEHHBIX
YpceJi, KOTOpble MOTYT OBITh IIPEJCTABJIEHEI B KOMIIBIOTEpDE, KOHEYHO.

IloscEMM 3TO HA HOpUMepe KalbKYJATOPa, KOTOPHIA IPOM3BOAHT
BBIYMCJIEHNA B [JeCATHYHOH cucTeMme cuucieHusa. Ilyers ato Oyaer
KaNbKYJATOP C JECATHI0O 3HAKOMECTAaMH HA AHCILIee:

® 6 3HAKOMECT OTBOAMTCS IIOfK MAaH- e S—— ~

THCccy (OAHO 3HAKOMECTO OTBOIUT- - — - £

CcA 1OJ B3HAK MAHTHCCHI, YeThI-

pe — mnox nmUGPEl MAaHTHCCHI,

OAHO — TIIOJ TOYKY, pasiesio-

V0 Leaylo H ApoOHYI0 YacTH

MAaHTUCCHI);

® OAHO 3HAKOMECTO OTBOJMTCH IIOJ
cuMBOI «E»;
® TpH 3HAKOMECTa OTBOJATCA IIOJ

9
6
& |
e

718)
715
17}
O

mopAnoK (OZHO — IO 3HAK IIO-
pAnKa, JABa — Ioj OUQPHL IIO-
pAaKa).

1) Crasgapr IEEE 754.
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Y KaXbKyJATOPOB NHepBad 3Havamas uudpa, ¢ KOTOpoit ¥ HAYH-
HaeTcs MaHTHcca, u3obparkaercs nepej TOYKOIM.

Yucno 12,84 B TakoM KaabKyJasTOpe OyAeT IpeAcTaBIeHO KAk
+1.234E+01.

Yucao 12,35 6ymer npexcrasaeno xax +1.235E+01.

Kax uaBecTHo, mMexxay umciaamu 12,34 u 12,35 maxoaurcs Gec-
KOHEYHOe MHOJMKECTBO BeIleCTBEHHBIX uYuceJs, Hanpumep: 12,341;
12,3412; 12,34123 u . x.

Kaxaoe M3 3TMX uYmces B HalleM KaJbKyJaAaTOpe OyAeT Ipen-
craBieHo Kak +1.234E+01. [Ins nocaefHUX DPaspsfoB y HAC IPOCTO
He XBaTaeT 3HAKOMecT! AHAJIOIMYHAS CUTyalusi UMeeT MeCTO M B
KOMIBIOTEPHOM IIPeACTaBJIeHHH BEIeCTBeHHBIX UHCEJ, He3aBHCHUMO OT
TOT0, AYEHMKM KAKOH pPaspsifHOCTH TaM WMCHOJIL30BAHLI.

ITonyuaeTcss, 94TO TOYHO MbI MOYKEM IIPEACTABUTL B KOMIBIOTEpe
JHIIL HEKOTOPYIO KOHEYHYIO YacTh MHOMKECTBA BEIeCTBEHHBIX YHCEeJI,
a ocTajJbHBIE 4HHCJIA — JHINbL TPUOIHMIKEHHO.

Taxum 06pa3oM, MHOKECTBO BEIECTBEHHBLIX YMCeJ, IPeACTaBJIge-
MBIX B KOMIIBIOTEpEe, JMCKDETHO, KOHEUHO M OTPAHHYEHO.

CAMOE TJIABHOE

B maremaTuke MHOKECTBO LEJILIX UHMCEJ JUCKPETHO, GECKOHEYHO
W He OrpaHMYeHo.

Il KOMIIBIOTEPHOTO TNPEACTABJEHUS IMEJbIX YMCEeJ HCIOIb3yer-
CA HECKOJIBKO Pas3JIMYHBIX CIOoc0o00B, OTIHYAIOIMUXCA APYr OT Apyra
KoJauyecTBOM paspsazoB (8, 16, 32 unm 64 paspsaga) m HaAIUUMeM
UM OTCYTCTBHEM 3HAKOBOro paspsjga. B noboM ciaydyae KOMIBIO-
TEePHOe IIpeAcTaBJIeHNe LeJbIX YHCeJl JUCKPEeTHO, KOHEUHO U orpa-
HUYEHO.

B maremaTrmkKe MHOMKECTBO BeIECTBEHHBLIX YHCEeJ] HENpepLIBHO,
6ECKOHEYHO W He Or'PaHWYeHo.

Jasg KOMOBIOTEPHOTO NPEACTABIEHUSA  BEINECTBEHHBIX YHUCeN
UCIOJB3YEeTCA HOPMAJIH30BAHHASA B3allUCh BeI[eCTBEHHOT'O YHCJIA
a==+ m-*qP, TOe ¢ — OCHOBAHHUE CHUCTEMBLI CUHMCJEHHH, P — IeJoe
YHCIO0 (IOJIOXKUTENBHOE, OTPHUIATENLHOE WU HOJB), M — Apobs, Ie-
Jladg YacTb KOTOPOHM COZEPIKUT ONHY 3HauUamyio (HeHyJieByi0) nudpy,
T.¢. 1Sm<gq.

KomnpioTepHOEe mpecTaBeHUE BEIIECTBEHHBIX YHCEJ AMCKDPETHO,
KOHEYHO M OrDAHUYEHO.




NMpeacraBnelune Yucen B KOMNbioTepe

¥t

10.

11.

12.

13.

Bonpocsel u 3apaHua

. IIpeacraBpTe B BOChbMHpaspaZHOM ¢opMaTe IpsSMble KOXBI IeCs-

TUYHBIX YUCeJ:
1) 64; 2) 58; 3) 72; 4) —96.

. Moxxno nm umcaa 43,4, 101010, 129,, m —52;, cOXpaHHUTH B

oxpHoGalToBoM (opmare?

. Kak onpenesdaeTcsa AHAaIla30oH IIpeJcTaBJIeHHMs B KOMIOBIOTEpe Ie-

abIx yucea 6e3 sHaxka? Co smaxkom?

. Hoqemy MHOKECTBO IIeJIBIX 4YHCeJI, NpeAcTaBHMBIX B OaMATH

KOMIOBHOTEPA, OUCKPETHO, KOHEYHO H OFP&HH‘ieHO?

. Hpenc'ranb're B  BOCBMHDpAa3pAIHOM tbopma're AONOJHHUTEeJIbHBIE

KOl ABOMYHBIX YHCE:
1) +1010; 2) -1001; 3) —-11; 4) -11011.

. Haf«'u(ure AeCATHYHBIEe 3SKBHBAJIEHTBI 4YHCeJI, IpeJCTaBJI€eHHBIX B

OpAMOM Kofe:
1) 00000100; 2) 00001001; 3) 10000011; 4) 10000110.
Haiinure necATHYHBIE SKBMBAJEHTHI YHCEJ, NPEACTABJCHHBIX B
JONIOJIHUTEJIBHOM KOJe:

1) 00000100; 2) 11111001.

. i XpaHeHUs IeJIOTO YHCJIa CO B3HAKOM B KOMIbIOTEpe WHC-

nonsazyercda ABa OGaiita. CKOJNBKO €IHHUI[ COAEDPIKHUT BHYTPEHHEe
npejacrasiienue yuciaa —101, sanucaHHOrO:

1) B mpaMoM Koje;

2) B [ONOJHUTENbHOM Koze?

. Berymesure ¢ momombio KanbKyasTopa (mpuioskerme Windows)

B pexkume «IIporpaMmueT» cieiyiomue npuMepsl:

1) 111011101, - 1101110110y;

2) 1101101001, — 11000100100,.

Kakx BBl MO)eTe OOBSCHUTH MOJYYEHHBIE PE3yIbTATHI?
SanumuTe AECATHYHBIE YHMCJIa B HOPMAJU30BaHHOHN (opme:
1) 217,934; 2) 75321; 3) 10,0101; 4) 200450.
CpaBHHUTe CJIeAYIOIIHE YHCIa:

1) 318,4785 - 10° u 3,184785 - 1011;

2) 218,4785 - 103 u 1847,85 - 104,

BeimosrHuTE ONEpANMIO CJIOMKEHH:

1) 0,397621 - 103 + 0,2379 + 10%;

2) 0,251452 - 1073 + 0,125111 - 10-2.

Yem orpaHMYMBaeTCA AMATNIA30H IPEJCTABUMBEIX B IAMATH KOM-
NbIOTEpPa BEIEeCTBEHHBLIX uucey?

§ 13

(7

137
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14. IToueMy MHOKECTBO BeIECTBEHHBIX UYHCEJ, TPeJCTABUMBIX B
naMfATH KOMIbIOTEPa, AUCKPETHO, KOHEYHO H OrpaHH4YeHo?
*15. IloneiTaliTech CaMOCTOATENBHO COHOPMYJHUPOBATE OCHOBHBIE

IPUHIMIBI NPEACTABJIEHUA HAHHBIX B KOMIIBIOTEDE.

§ 14
KogupoBaHue TeKCcToBOM uMHpOpmMauum

KomnbioTepsl TpeThero NMOKOJEHUSA «HAYUYHIMCHL» PaboTaTb ¢ TEeK-
cToBOIl WHMDOpPMAIHE.

Texcropass uHpOpMamMA II0 CBOEM INIPHPOAE AUCKPETHA, T. K.
npeACcTaBJIAeTCHd HOCJIeJOBATEIbLHOCTHIO OTHEeJbLHBIX CHMEBOJOB.

JJIg KOMIOBIOTEPHOr'o IpeACTaBJIeHHUA TeKCTOBOH HHGOpMAIUM HO-
CTaTOYHO:

1) onpeneJiuTh MHOMKECTBO BCeX CHMBOJIOB (andaBuT), TpeOyeMBIX
AN TIpelCcTaBJIeHHA TeKCTOBOH MHMOpPManuu;

2) BBICTPOUTH BCe CHMBOJIBI MCIOJIB3yeMOro ajdaBuTa B HEKOTODPOi
IOCJIelOBATENbHOCTH (IIPMCBOUTE KaKJAOMY CHMBOJY aja@aBuTa
CBOM HOMep);

3) mony4uThs A8 KaMKAOr0 CHMBOJIA N-Pa3PANHBIN IBOWYHBIN KOZ
(n £ 2"%), nmepeBeisi HOMEp 3TOr0 CHMMBOJIA B JABOMYHYI) CHCTEMY
CUHCJIEHUA.

B mamMATH KOMOBIOTEpPA XPAHATCHA CHEIHUATbLHBEIE KOAOBEIE Tabiu-
Ibl, B KOTOPBIX AJA KaMJAOr0 CHMBOJIA YKasaH ero JBOMYHBIA KOX.
Bce xopoBble TabaUIlbI, MCIOJb3yeMble B JIOOBIX KOMIBIOTEpAX M JIO-
ObIX ONEepaIMOHHBIX CHUCTEMAaxX, NMOAYUHSAIOTCA MeXAYHAPOJHBIM CTaH-
AapTaM KOJHMpPOBAHHUA CHMBOJIOB.

14.1. Kogupoeska ASCIl n e& pacwmpeHuna

OcHOBO# IJif KOMMBIOTEDHBIX CTAHJAPTOB KOJWUPOBAHUA CHMBO-
noB mocay:xua Kog ASCII (American Standard Code for Information
Interchange) — amepuKaHCKHM CTAHZAPTHBIN Kof Ans obMmeHa uHOOD-
Manueii, pagpabGoranssiii B 1960-x rogax B CIIIA u npuMeHABIIHiicA
Adsi o0bIX, B TOM 4YMCJe M HEKOMIBIOTEPHBIX, CIIOCOOOB Ilepesavu
uHpopmanuu (renerpad, GakCHMHUIBHAA CBA3L U T. A.). ODTOT KOX




KoanpoBaHue tekcTtoBoh mHpopmaumm

7-6WTOBBIH: OOIee KOJMWYECTBO CHMBOJOB cocraBiser 27 = 128, us
HUX NepBbie 32 CHMMBOJa — yIOpaBJsAOIIAe, a OCTAJbHble — HM300pa-
JKaeMple, T. e. HMelomue rpaduueckoe msobpaxxeHue. K maobpama-
embiM cumBosaMm B ASCII orHocaTca OYyKBBI JATHHCKOrO aJjdasura
(nponmucHBIE M CTPOYHBIE), HUMPHI, 3HAKU NpPeNUHAHHA H apudme-
THYECKHMX oONepamuil, CKOOKHM M HEeKOTOphble CHelHaJIbHble CHMBOJBI.
Koauposka ASCII npusegena B tabi. 3.8.

Tabnuua 3.8
Kogupoeka ASCII
0|l 1]12]|]8]|4 5 6 T a8 A BB le D] E|F
0 |NUL{SOHSTX/ETX|EOT ENQ|ACK|BEL| BS |HT|LF | VT FF CR| SO SI
1 |DLE|DC1 |DC2|DC3|DC4|NAK| SYN ETB|CAN|EM SUB[ESC| FS | GS | RS | US
2 ™ g T b R R A e [ /
g8 0o |1|2]|8]lals |6 |7 B8|8l:z]ls|=]|l=|"]2?
Aal@|Aa|B|Cc|D|E|F|le|H]I|J|K|L|IM|N]O
N rlelr|slr] o] viwl 21212 T 1N [T
6| ° alblecld 2 f g | L Lk 30kl 2 §rmd] x| o
oS p | g || 8| % u ) ™ A (- o R | Y| - F)EL

Xora ana xogupoBaHus cumsogoB B ASCII mocrarouno 7 6uToB,
B NaMATH KOMIBIOTEpA MOJ Ka{[Ablii CHMBOJI OTBOAHMTCS POBHO 1 Gaitr
(8 6mTOB), IPU STOM KOJ| CHMBOJA IOMeIaeTcs B Miaaminme GUTHI, a
B crapmuii 6ut sanocurca 0.

Hanpumep, 01000001 — xojx npoOnUCHOM JATHHCKOM OYKBBI «A»;
C IOMOILBIO IIECTHAALATEPUYHBIX HudpP €ro MOKHO 3amucaTh Kak 41.

Crasgapr ASCII paccumTad Ha nepejayy TOJbBKO AHTIMHUCKOTO
Texcta. Co BpeMeHeM BO3HHMKJIA HEOOXOZUMOCTH KOAMPOBAHHUA M He-
aamMiickux OyxkB. Bo MHOrmx crpaHax AJs 9TOro crajgu paspaba-
TeiBaTh pacmupenuss ASCII —KogupOBKH, B KOTOPHIX IPHMEHAINCH
onHOOaMTOBLIE KOABLI cUMBOJIOB. Ilpu srom nepebie 128 cuMBOJIOB KO-
noBoit Tabauubl coBmaganm ¢ xoguposkou ASCII, a ocranbuble (CO
128-ro mo 255-i1) MCHONB30BAJMHCH IJs KOAWPOBAHUA OYKB HAIHO-
HANBHOTO alaBUTA, CUMBOJIOB HAIMOHAJBHON BaJIlOTHI ¥ T. . W3-
3a HeCOIVIACOBAHHOCTH 9THX paspaboTOK [AJA MHOTHX HA3BIKOB OBLIO
CO3/1aHO HECKOJIBKO BApPMAHTOB KOAOBBLIX Tabuun (Hanpumep, IJd pyc-

CKOro sA3bIKa MX OBLJIO CO3ZAaHO OKOJIO gecaTkal).
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BrocnescTBum MCnonb3oBaHME KOAOBBIX Ta6JuUIl GBLIO HECKOJIBKO
YVIOPANOYEeHO: Ka)XJoH KoZoBo# Tabyune OLLIO NPHCBOEHO ocoboe Ha-
apaHve W HoMmep. Ilnsa pycckoro siseika HauboJiee PacHpoCTPaHEHHBI-
MH CTaJu oAHOOalTOBEIe KomoBbie Tabaunsl CP-866, Windows-1251
(rabn. 3.9) m KOH-8 (rab6a. 3.10). B mux nepsele 128 cuMBOJIOB
copnazaoT ¢ ASCII-kogupoBroii, a pycckme OGYKBBI pasMeIleHBI BO
BTOPO¥ uactu Tabaumbr. O6paruTe BHMMaHWE HA TO, 9TO KOABI DYyC-
CKHAX OYKB B 39THX KOAHUPOBKAX DPA3JIHYHBI.

Tabnuua 3.9
Koaupoeka Windows-1251
I I -l ) o U 9 (A|B|C|D|E|F
8 B sl Tl € %o |/b|< |WB|K[R|UY
9| p|" R [ A S (I ™Ml | > lh e[| u
A Yigjaf=|r|i]|§|E|E|E]«]|~ ® |1
Blo|x |1 |i|e|luly slnelel|»|js]s]t
C|A|B|(B|F{A|E(X|[3|MW|[A|K[(NA|M[H|O|N
DIP|C|(T|Y|(®|X|U|Y|lw|w|D|b|b]|3|[O]A
Byl a |6|B|lrlalelx|z3|n|#||lnlm]|uloln
s p-le |l Ty l®]lxu v |wlwlylslblstols
Tabnuua 3.10
Koaupoeka KOW-8
0|1|2 |3 Gl |8 |9 |cA&upBL] CidsDilcB
s -1 [rla /[ A+~ +[=a/m[1 ]
9 || E B [ = Y& =l b-l2. ]2 +
Al=|l]rlé|r|r|g|a]|a| |L|L]d|2]|2]}
Bk |F({d[E|d|d|F|w|w|=[L[2]+]|+|4]©
El'e (a6 |4l ale %] x| a [ E] A e’ o
FEF 1 N T R S (-, S 0N ) - T N0 I 9 T T G PR T b
E |0 B|U|A|E|@|T|X|U|A|K|A|M (0]
EiQ|4d|PlE|T|Y|X|B Hl..1 3 L2 L b




KoaupoBaHue tekcTtoBon uHdopmauum

Mbl BbIAICHWAKM, Y4TO NPU Haxatun Ha andaBUTHO-UMGPOBYIO KNnasully B Q
KOMMLIOTEP MOCLINAETCA HeKoTopas uernoyka Hynei u eauHud. B Tek-
CTOBbLIX daiinax xpaHATcA He u3obpaxeHus CUMBOMOB, & WX KOoAbl.

Mpu BLIBOAE TEKCTa Ha 3KPaH MOHWTOPa MAM MpuHTEpa Heobxoau-
MO BOCCTAHOBUTb M306paXeHUsi BCeX CUMBOJIOB, COCTaBNSIOWMX OaHHbINA
TEKCT, NpU4EM m3o0paxeHusa 3Tu mMoryT BeiTb pa3dHoo6pasHbl KM pocTa-
TOYHO MNPUYYLAMBLI. BHELWHWIA BUL BbIBOOMMbBIX HA 9KpaH CUMBONIOB KO-
AVMPYeTCA U XpaHUTCA B crneumansHbix wpudTtosbix daiinax. CoBpemeH-
Hble TEKCTOBbIE MPOLLECCOPbI YMEIOT BHeApaTh WpudTel B dain. B atom
cnydae ¢dain COAEPXUT He TONMbKO KOoAbl CMMBONOB, HO W ONUCaHWe
WCMONL3YEMbIX B 3TOM OOKyMeHTe wpudToB. Kpome Toro, dainbl, co-
30aBaeMble C MOMOLLBIO TEKCTOBbLIX MPOLECCOPOB, BKIOHAlOT B cebs u
Takne OaHHbie 0 popMartupoBaHUK TeKCTa, Kak ero pasmep, HavyepTaHwe,
pasMepbl Nofei, OTCTYNOB, MEXCTPOYHbIX WMHTEPBANOB W APYrylo Aonon-
HUTENbHYIO UHDOPMaUWIO.

14.2. Cranpgapt Unicode

OrpanuueHHOCTHL 8-OMTHOH KOAMPOBKH, He IMO3BOJIAINEeNH OJHO-
BPEMEHHO I0JIb30BATHCA HECKOJNLKHUMHU A3BIKAMHM, & TaKKe TPYAHOCTH,
CBABAHHBLIE ¢ HEOOXOJAMMOCTHIO NpeoOpa3oBaHUA OAHON KOAMPOBKH B
ApYI'Yyio, NMpuBeau K paspaborke HoBoro kojga. B 1991 roxy OsL1 pas-
paGoraH HOBBIH{ CTAHZAPT KOJIMPOBAHUA CHMBOJIOB, MOJYYMBIOIUHA Ha-
sBanue Unicode (OHMKOM), MO3BOJAIONIMII MCIOJB30BATh B TEKCTaX
a106ble CMMBOJIBEI JIOOBIX fA3BIKOB MHpA.

Unicode — 9T0 «yHUKanbHblid kog ans noboro cMmsona, He3asMCcUMO 0
oT nnarhopMbl, HE3aBUMCUMO OT MPOrpammel, HE3aBUCUMO OT A3blkar
(www.unicode.org).

B Unicode Ha kKoaupoBaHWe cuMBOJOB orBojuTcs 31 Our. IlepBeie
128 cumsosoB (koabi 0-127) coemagaror ¢ rTabaumeit ASCIL. Iamee
pasMeIleHbl OCHOBHBLIE aJ(paBUTHl COBPEMEHHBIX A3BIKOB: OHM IIOJIHO-
CTBIO YMeIAlOTCA B IEepBOH yacTu TabJMILI, UX KOJABI He IIPEBOCXO-
nar 65 536 = 216,

Craapgapr Unicode onuceiBaer aji()aBUThl BCeX M3BECTHBHIX, B TOM
ympcle M «MEpTBBIX», ABBIKOB. [I1s A3BIKOB, MMEIOIIUX HECKOJBKO aJ-
¢daBUTOB WM BapHAHTOB HamuWcaHWsA (HAIPUMEDP, ATOHCKOTO M HHIWI-
CKOr0), 3aKOAMpPOBaHEI BCce BapwaHThl. B KoaupoBky Unicode BHecCeHbI
BCe MaTeMaTH4YeCKHe W WHbIe HAy4YHble CHMBOJbHBIE O003HAUYEHHA H
IajKe HEeKOTOpbIe NPUIyMAaHHBIE S3bIKKM (HalmpuMep, A3bIK 3Jb(QOB H3

rpunorun k. P. P. Tonkuna «BiacresnmH KoJser»).
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Bcero coepemennasa Bepcus Unicode mossosnser saxoauposaTs 6o-
Jileé MHJUIMOHA DAa3JIMYHBIX 3HAKOB, HO PEaJbHO HCIIOJb3YeTCH UYTh
meHee 110 000 xomoBBIX MO3UIIMIL.

Hns npeacTaBieHHA CHMBOJIOB B IAMATH KOMIBIOTEDA B CTaHIAp-
re Unicode umeercsi HECKOIBKO KOAMPOBOK.

B onepanuoHHBIX cucTemax cemeiicrBa Windows wucmoabsyercs
koaupoBka UTF-16. B meit Bce HamGosiee Ba’KHBIE CHMBOJBI KOAUDY-
10TcA ¢ moMompio 2 Oair (16 6MT), 4 PEAKO MCHOJB3yeMBIe — C IIO-
momipio 4 Gair.

B onepanuonnoit cucreme Linux npumensierca xopuposxa UTF-8,
B KOTOPO# CHMBOJBI MOTYT 3aHHMAaTh OT 1 (CHMBOJIBI, BXOAAIIHE
B tabauny ASCII) go 4 Gaiir. Ecam 3HAYMTENBHYIO YacTh TEKCTa
COCTABJIAIT LUMPHEI M JaTHHCKHe OYKBBEI, TO 3TO II03BOJIIET B He-
CKOJIBKO pa3 YMeHBIIUTL pasmep daiina 1o CPaBHEHUIO C KOJAUDPOB-
roit UTF-16,

Koauposku Unicode no3sonsioT BKNOYaTb B OAWH AOKYMEHT CUMBONbI
CaMbiX pasHbIX A3LIKOB, HO WX UCMONbL30BaHWE BeAET K YBENWYEHUIO pas-
MEepOoB TEeKCTOBbIX (aiinos.

14.3. UndpopmaumnoHHbii 00bEM
TEKCTOBOro coobLueHus

Mbi yxe Kacaauch 9TOrO BOIPOCA, PACCMATDHBASA andaBUTHBIN
IOAXON K HM3MepeHHI0 MHpOopMAaIluM,

UudopmaumorHbiM  06BEMOM TEKCTOBOrO COOBLIEHUS Ha3bIBAETCS
Konu4ecTBo GuT (6aitT, kunobaiT, merabaiT U T. A.), HEOOXOAUMBIX ANS
3anucu 3Toro coobuleHns NyTéM 3apaHee OroBOPEHHOro crnocoba Ago-
WYHOro KOOMPOBaHMUA.

Onenum B Gaiitax 06BEM TeKcToBOi MHDOPManUU B COBPEMEeHHOM
CJioBape MHOCTPaHHBIX CJOB U3 740 cTpaHHMI, eciu HaA OZHO# cTpa-
HHNe pasmemiaercsa B cpeaseM 60 crpok mo 80 cumBosOB (BKJIIOUas
npobestsl).

Bynem cumraTe, uTO NpM 3amMCH MCHONB3YeTCH KOAMPOBKA <«OLUH
CHUMBOJA — oAuWH OGaiit>. KoJmdecTBO CHMBOJIOB BO BCEM CJOBape
paBHO:

80 - 60 - 740 = 3 552 000.
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CrnenoBaTenbHO, 00B€M paBeH
3 552 000 Gaitr = 3 468,75 Ko6aiir ~ 3,39 Mo6aiir.

Ecau ke umcnoabsoBarh KoaupoBky UTF-16, to o6BéMm aToH xe
TeKcTOBOH wMHGopManuu B GallTax Bo3pacTér B 2 pas3a M COCTABUT
6,78 Mobaiir.

CAMOE [JIABHOE

TexcroBas wuHbOpMAUMs II0 CBOed INpHpoAe AUCKpeTHa, T. K.
npeAcTaBJgeTCA IIOCJeJ0BATEeIbHOCTHI0O OTAEJBHBIX CHMBOJIOB.

B naMsATH KOMIBIOTEpPA XPAHATCHA CIENUATbHBIE KOAOBHIE Tabmau-
Ilbl, B KOTOPBIX AJA Ka)KJ0ro CHMBOJIA YKA3aH €ro ABOMYHBIN KOZI.
Bce KomoBeie TabaWIIBI, MCIOJb3yeMble B JIIOObIX KOMIIBIOTEPAX M JIIO-
ObIX ONEpPAIlMOHHBLIX CHCTEMAX, IMOAYMHAIOTCA MeXKAYHAPOAHBIM CTaH-
JapraM KOAUPOBAHUA CHMBOJIOB.

OcHOBOM IJIs1 KOMIBIOTEPHBIX CTAHJAPTOBR KOZWPOBAHUA CHMEOJIOB
nocays:xua kox ASCII, paccumTaHHBIN HA HepeAady TOJIBKO AHTJIHNA-
ckoro rtekcra. Pacmmpenus ASCII — KoIMpPOBKM, B KOTOPBIX IIepBbIe
128 cuMBOJIOB KOZOBOM TabauIbl COBIamalT ¢ kKoauposxoi ASCII,
a ocraneHEle (co 128-ro mo 255-#) Mcnoyb3yIOTCA AJA KOAMPOBAHUSA
OYKB HAIMOHAJIBLHOrO aja(aBUTA, CHMBOJIOB HAIIMOHAJBLHON BaJIOTHI
HT. I.

B 1991 roay Owur paspaboraH HOBHIH CTaHZAPT KOAHPOBAHUA
CHMBOJIOB, moJyuyuBmuil Hassanuwe Unicode (FOHukox), mosBoadoiiuit
HUCIIOJIBE30BATE B TEKCTaX JIIOObIe CHMBOJIBI JIOOBIX s3BIKOB Mupa. Ko-
aupoBkn Unicode mo3BOJAIOT BKJIKOYATE B OAUH JOKYMEHT CUMBOJIBI
caMBIX PasHBIX fA3BIKOB, HO MX HMCHOJB30BAHHE BeJET K YBEJIHYECHHUIO
pasMepoB TEKCTOBBIX (DaiiyioB.

BOHpOCbI n 3agaHuvunA @

1. KakxoBa ocHOBHas HJes IIpeACTABIEHHUS TEKCTOBOH HHGMOpMAIIUH
B KoMIbloTepe?

2. Yro mpexacraBaser coboit KoaupoBka ASCII? CKOIBKO CHMBOJIOB
oHa BKJIOUaeT? Kakume 310 cuMBOJIBI?

3. Kak m3BeCTHO, KOAOBBIe TAOJMIIBI KaMJAOMY CHUMBOJY ajdasu-
Ta CTABAT B COOTBETCTBHE ero ABOWMYHBINA Koxa. Kak, B Takom
ciaydae, Bel Mosere oObscHuTh, BuA Ttabmauusr 3.8 «Komuposka

ASCII»?




Masa 3. lNpeacrasnesne nidopmaumumn

4.

10.

11.

12.

13.

C momousio Tabauner 3.8:

1) mexomupyiite coobmenune 64 65 73 6B 74 6F 70;
2) sanuinure B ABOMYHOM Koje coobmenune TOWER;
3) mexomupyiiTe coobuieHue

01101100 01100001 01110000 01110100 01101111 01110000

. Yro npexcrasasiror cobGoii pacmmumpenua ASCII-xozuposxu? Ha-

30BUTe OCHOBHBIe pacmupenus ASCII-KonupoBkH, cozepixaiiue
pyccKkue OYKBEI.

. CpaBHHTE TOAXOABI K DACIOJIOMKEHHIO DYCCKHX OYKB B KOAUPOB-

rax Windows-1251 u KOH-8.

. IIpenacraBere B wKomupoBke Windows-1251 Tteker «3Hanue —

cual»:

1) mecTHaAATEPUYHBIM KOAOM;
2) IBOMYHBIM KOJOM;

3) AeCATUYHBIM KOIOM.

. IIpeacrasere B komuposke KOHM-8 mexcr «lleno B musmel»:

1) mrecTHagUATEePUYHBIM KOAOM;
2) ZBOMYHBIM KOZOM;
3) HeCATUYHBIM KOIOM.

. Yro siBnsieTcs conep:KuUMBIM aiisa, CO3ZAHHOTO B COBPEMEHHOM

TEeKCTOBOM Ipoieccope?

B xozuposke Unicode Ha KaMIbIili CHUMBOJ OTBOAuUTCA 2 Oaii-
Ta. OnpesenuTe B 9TOH KOAUPOBKE HHPOPMAUMOHHBIN 00DBEM
CJIEAYIOLIE CTPOKH:

[ne poguncsa, TaM U Crogunacs.

HaOpauHbIli HA KOMIBIOTEDE TEKCT comep:xuT 2 cTpaHunbl., Ha
Ka)Kkaoi crpaume 32 CTPOKM, B Kaaod crpoke 64 cumMBo-
na. Onpepenure MHMDOPMADUWOHHBIN O0BEM TeKcTa B KOAWPOBKE
Unicode, B KOTOpO# KaXKABIH CHMBOJ Komgupyerca 16 OGmramm.

TexcrT Ha pPYCCKOM #A3bIKe, MEPBOHAYAJBLHO 3allUCAHHBIA B 8-0u-
ToBOM Koze Windows, Gel1 mepexogupoBaH B 16-OMTHYIO Kozmu-
poBky Unicode. WU3BecrHo, 4ro sTOT TeKcT OBLI pacmedaTaH Ha
128 cTpaEmmax, KajKaas M3 KOTOPBIX cojep:kayia 32 CTPOKH IO
64 cumBosia B Kaxpoil crpoxe. KaxoB mHOGOPDMAIIMOHHBIN 00BEM
3TOr0 TeKcra?

B TekcroBom mnpouneccope MS Word orkpoiite Tabauny CHMBO-
noB (Briaanka Beraska — CumBoa — JIpyrme cMMBOJBI):
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B none IIpudgr ycranosure Times New Roman, B mone m3 —
KHpHAauua (mec.).
Beogsa B mone Kox 3Haka gecATHYHBIE KOJAbl CUMBOJIOB, AEKOIU-
py#Te coolieHue:

196 | 238 | 240 | 238 | 227 | 243 | 32
238 | 241 | 232 | 235 | 232 | 242 | 32
232 | 228 | 243 | 249 | 232 | 233 | 46

§ 15
KoguposaHue rpadpuyeckorn mHpopmaumm

O6paboTka u xpaHeHue rpadudeckoit wHGOpManuu TPeGYIOT 3HA-
YHTEJNBHBIX BBIUYHMCIMTENbHBIX PECYPCOB, KOTOPBLIE MOABHIHUCH TOJBKO

Y KOMOBHOTEPOB ‘Ie‘l‘BépTOI‘O IIOKOJIEHM A .
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15.1. Obwume nogxoabl K KOAUPOBAHUIO
rpadpmueckon MHpopmauum

IIpocTpaHCTBO HENpPEepBLIBHO, 4 ATO 3HAYMUT, 4YTO B J00O0iM ero o6-
JIACTH CcofiepKuTca OeCKOHeUHOoe MHOXKeCTBO ToueK. Yrobnl abCcoaioTHO
TOYHO COXPaHHUThL H300pakeHue, HeoOXOJUMO 3alOMHUTH HHGOpPMA-
U0 0 KAKAoN ero Touxke. MHaye roBopsi, KOMIIbIOTEPHOE IIpejCTABJIe-
HUe HeKoToporo usobpaykenus (Hanpumep, nojotHa B. U. Cypuxkosa
«Bospeina MoposoBa») AOIKHO cojep:kaTh HHpopmanuioo o 6eckoHeu-
HOM KOJWYecTBe TOYeK, AJIsi COXPaHEeHUA KOTOPOW moTpeboBasioch ObI
feckoHeuyHO MHOro namaATu. Ho mamMaATe 1:000ro KOMIBIOTEpa KOHEYHA.
Yrobbl KOMOBIOTED MOI' XPAHUTE U 00pabaTHIBATE M300paKeHUA, HEoO-
XOAMMO OTPAaHUYHUTBHCH BBIAEJCHHEM KOHEYHOI'0 KOJIM4YecTBa OOBEKTOB
npoctpaHcTBa (obsacTeil uau Touek), mHMOPMAIUA O KOTOPHIX Oymer
coxpaneHa. MHpopmanua 060 BcexX OCTANBHBIX TOUKAX IIPOCTPAHCTBA
Oyzer yrpadeHa.

0 MpocTpaHCcTBEHHas AWCKpPeTM3auuMss — Ccnocob BblOENeHUs KOHEYHOro
4yucna NPOCTPAHCTBEHHBLIX BMEMEHTOB, MHGOpPMauus O KOTopbix Gyoer
coxpaHeHa B NamsiTh KOMMbloTepa.

IlBeT M APKOCTHP — XapaKTEePUCTHUKHU, NPUCYIIHE KayKJOMYy B3Jie-
MeHTY (TOukKe, oOsactu) mzobpaykenmsi. X MOXKHO HM3MEpATh, T. €.
BeIpazKaTh B uMciaax. W IBeT,  APKOCTh — HENpPephbIBHBIE BEJIHYHHBI,
Pe3yJILTAThl M3MEPEHHS KOTOPHIX CJeAyeT BbIpaskaTh BeleCTBEHHBIMH
ypcnraMu. Ho BaM HM3BECTHO, YTO BeIIECTBEHHEBIE YHCJA HE MOTYT OBITH
mpejcTaBJeHbl B KOMIBIOTEPE TOYHO.

0 KBaHTOBaHve — npoueaypa npeobpa3osBaHna HenpepbLIBHOro AvanasoHa
BCEX BO3MOXHbIX BXOAHbLIX 3HAYEHWIA U3MEPAEMOW BEIMHYWMHBbI B OUCKPET-
HbliA HaboP BLIXOAHLIX 3HAYEHWUNA.

I'Ipn KBAHTOBAHMHM AHarna3oH BO3MOYXHBIX 3HAYEeHHH Hamepaemoi‘x
BeJIHYHHBI paaﬁnnae'rcs: HA HeCKOJBKO NOAAHANA30HOB. an HamMepe-
HHUHM oIpenesdeTcAa HOOoaIHaNa3O0H, B ROTOpHﬁ nonmagaeT 3HadYeHHe, H
B KOMIOBIOTEpEe COXpaHAETCA TOJABKO HOMEp IOAJMAalasoHa.

HHCRPETHSG.HHH U KBaHTOBAHHE BCerga NpHUBOAAT K IIOTepe HeKO-
TOPOH A0OJU HHGOPMAIIUH.




KoauposaHue rpapuyeckon mHbopmaumm

15.2. BekTOopHas v pactpoBas rpaduka

B saBucEMOCTH OT crocoba dopMupoBaHHs rpaduuecKux musobpa-
JKEHUI BBIJEJAIOT BEKTOPHBIM W PACTPOBBIA MeTOAbl KOAUPOBAHUA

rpauueckux usobparxkeHUit.

BexTopHOoe mn300pakeHUe CTPOUTCA M3
oTAenbHBIX 6a30BBIX 00BEKTOB — rpagduue-
CKHUX NPHMHUTHBOB: OTPE3KOB, MHOIOYIO0Jb-
HUKOB, KpHUBBEIX, oBajioB. Crocol cospaHus
BEKTODHBIX H300paKeHMH HAIOMHHAeT am-
maukanuio (puc. 3.6).

I'papuueckre MPUMHUTHBEI XapaKTepU3y-
IOTCA IIBETOM M TOJIIHWHOM KOHTYpAa, IIBETOM
u crocofoM 3aJMBKH BHYTpeHHeil ob6jacT,
pasmepom u T. A. Ilpu coxpaHeHHH BEKTOD-
HOro wm300pa)keHUd B IIaMATh KOMIIBIOTEDa
3aHOCHTCcA uH(MOPMAOHUA O COCTABIAIOINUX
ero rpau4ecKUX IPHUMHUTHBAX.

Hanpumep, AJA MOCTPOEHHA OKDYXKHO-
cTH HeoOXOJAWMO COXPAHMUTh TAKHe HCXOIHbIE
JaHHBIE, KAK KOODAWHATHI €€ IeHTpa, 3Ha-
YyeHHMe pajuyca, IBEeT W TOJIIUHY KOHTYDA,
neer gzamogHeHusi. Ilpu srom u OGojabiuasd,
¥ MaJieHbKad OKDYMKHOCTH OyAyT OIHMCAHBL
OAHMM ¥ TeM e HabOpOM /JaHHBIX, T.e€.
peanbHBIe padMepbl 00'BEKTa He OKa3bIBAIOT
HHUKAKOr0 BJIHAHHUSA HA pPasMep COXPaHAEMBIX
0 HEM JaHHBIX.

@dakTHYeCKH BeKTOPDHOe  IIpejicTasJie-
HMe — 3TO ONHCAaHHWE, B COOTBETCTBHH C
KOTOPBIM IPOMCXOAMT IIOCTpPOeHHe Tpedye-
Moro maobpaxkeHus. Taxkoro pojga OINHCAHHUA
MpeJICTABJIAIOTCA B KOMIIbIOTEpe Kak OO0bIY-
Has TekcToBag MHMOPMaNus.

PacrpoBoe rpadmuyueckoe musobpaKeHHe
COCTOUT M3 OTAEJLHLIX MAJEeHBKHUX 3JIeMeH-
ToB — nuKceneil (pixel — ab6bpeBuaTtypa oT
aHIJI. picture element — »JeMeHT M3o0pake-
Hus). OHO moxoxe Ha Mosauky (pme. 3.7),
M3roTOBJEHHYIO M3 OJMHAKOBBIX IIO0 pasMepy
06beKTOB (PA3HOUBETHBIX KaMeIIKOB, KYyCOY-
KOB CTeKJIa, BMaJu U Ap.).

Puc. 3.6. Annnukanusa
ua3 bymaru

Puc. 3.7. @parmeHnT
MO3aMYHOI'O MOJIOTHA HAa
CTAHIIMM  MOCKOBCKOT'O
MeTpo «MasikOBCKafA»
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PacTtp — opranusoBaHHas cneuuanbHbiM 06pasoM COBOKYMHOCTb MUK-
cenew, npeacraensiowan naobpaxeHue. KoopauHarel, ¢popma u pasmep
nUKCenen 3afaloTca Npu onpeaeneHnn pactpa. MameHsembiM atpubytom
NUKCeNein ABNAETCA LBET.

B mpamoyronesHOM pacTpe NHKCEJM COCTABJAAIOT NPAMOYTOJbHYIO
MATPHUIY, €€ OCHOBHBIMH NapaMeTPAMHM SIBJISAIOTCA KOJIHMYECTBO CTOJIG-
OB M CTPOK, COCTABJIEHHBIX M3 ITHKCeJell.

I'naBHOE mMpeMMyIECTBO NPAMOYTOJBHBIX PACTPOB 3aKJIOUAETCH B
TOM, YTO INOJIO)KEHHe Ka)KJOoro INHUKcead HA H300pakeHuM (Mam Ha
9KpaHe) He HAJ0 3a/aBaTh — €ro JIerKO BBIYMCIUTHL, 3HAA DPa3Mepsl
pPacTpPOBOM MATPUIILI, IIOTHOCTh Da3MeIleHUsl NHUKcesel, KOTOPYIo
OOBIYHO YKAa3hIBAIOT B KOJMYECTBe TodyeK Ha mioiM (dpi, or amri.
dots per inch), u npaBuia IepevyHCcIeHUs NUKceJel (Hampumep, cie-
Ba HampaBO M CBePXY BHH3: CHAYaJla CJeBa HAIPaBO HYMEpPYITCH
BCe NHUKCEJH B BePDXHeH CTPOKe, 3aTeM HyMepanus NpPOAOJIKAaeTca Ha
ciaepyioieit cTpoke, Jiexaled HUIKe, HM T. I.).

Wrak, MBI BBIACHM/IM, KAK IPOMCXOJAUT IIPOCTPAHCTBEHHAS JHC-
KpeTH3aludA, I03BOJAKIIAA BHIAEJIHTh KOHEYHOE YHCIO pPOCTpaH-
CTBEHHBIX DJIEMEHTOB, MH(pOpMAIHA O KOTOPBIX OyZeT COXpaHeHa B
naMaTH KOMIBIOTEpa.

Ocraércs paccMoTpeTh BOIPOCHI KOAMPOBAHHS IBETA KAMKIOTO
IIPOCTPAHCTBEHHOTO 3JIeMEeHTa.

15.3. KogupoeraHue usera

Hs kypca ¢msuxkm BaM HM3BECTHO, UTO IBET — 3TO ONIYIIEHHeE,
KOTOpOe BO3HHMKAeT y 4YeJOBeKa IIPH BO3AEeMCTBUHM HA €ro 3PUTEeIbHBIH
annapar 3JeKTPOMAarsHMTHOTO U3JIYyYeHHs C JJIWHOM BOJHBI B JHAIIA30-
He ot 380 mo 760 mm'. B Tabx. 3.11 mokasaHa 3aBHCHMOCTHL IIBETA
OT AJIMHBI BOJHBI BHAUMOIO CIEKTpAa.

Y4E€HBIM JOJroe BpeMsi He YAaBaJOCh OOBSCHUTH OpoIece IBEeTO-
BocupuATHA. IlepBeie cepbésHble PE3yJAbLTATHI B 9TOH 06JIACTH OBLIN
nonydersl Mcaaxom Heioromom (1643-1727), xoropblit omucas
COCTaBHYI0 NIpPHpOAY 6esoro cBeTa, BHIAGJIWB B €ro CIEKTPe CeMb OC-
HOBHBIX (Haubojlee 3aMeTHBIX) I[BETOB — KPACHBINA, OPAHIKEBBIH, JKEJ-
TBIH, 3€J€HBIN, roayboii, cCuHU, (HHOJETOBHI.

1) Hamomerp (HM) — eaMHUIIA H3MeDeHHs JIHHEI B MesKIyHapOOHON CHCTeMe eu-
mun (CH), paBHas opHOH MWILIHApAHON wacTu Merpa (r. e. 10°° m).
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Tabnuua 3.11
3aBUCMMOCTE LBEeTa OT ANUWHbI BOJIHBI BUAMMOINO CnekrTpa

JdauHEA BOJHBI, HM IIger

620-760 KPacHBIH

585-620 OpaHIKeBBIH

575-585 PKEJITHIH

550-575 IKENTO-3ENIEHBIN

510-550 BeséHBIH

480-510 ronyboit (cuHe-3eJNEHBIH)

450-480 CHHUH

380-450 (duoIeTOBLII a

Toaxuee, B 1756 TrToAy, BBIAAKOINMIACHA DPYCCKHHA  y4YEHBIH
M. B. Jlomonocos (1711-1765), mcciaeaysa BONPOCH! OKpalIMBaHHA
CTEKOJI, OOHADYHJ, 4YTO [JA IpPHAAHUA CTEKJy J000ro I(BETOBO-
ro OTTeHKA NOCTATOYHO MCIIOJbL30BAThH BCEro TPH OCHOBHBIE KDACKH,
cMelIuBas UX B ONpefeJéHHBIX mnpomopuusax. Cmycrsa crojeTHe dTH
hakTel ObLIM TeopeTHYeCKH OO0O0OIIeHBI HEMEIKHM yuénsiMm I'epma-
HoMm I'paccmanom (1809-1877), chopMyaupoOBaBIIMM 3aKOHBI CHHTE3a
nBera. Haumbosiee BaKHBIMH M3 HHUX JJis NOHMMAaHHUA CYTH IBETO-
BOCIIDOM3BE/IEeHUs W LBETOBOTO KOAWPOBAHUSA fABJIAIOTCA CJeAyloliue
ABa 3aKOHA.

3aKOH TPEXMEPHOCTH: C INOMOIIBI0 TPEX JMHEHHO HEe3aBUCHMBIX
[BETOB MOXKHO OJHO3HAYHO BBIPA3UThH JI00O0i 1Ber. IlBera cYMTAIOTCA
JUHEHHO HEe3aBUCHMBIMH, €CJM HHKAKON M3 HUX HeJb3d IOJYy4YUTh
OYTEM CMeEIIeHHUs] OCTAJbHBIX.

3aK0H HenpephIBHOCTH: IIDH HENPEPHIBHOM M3MEHeHHM IIPOIop-
OHM, B KOTOPOH B3ATHI KOMIOHEHTHI I[(BETOBOW CMECH, TOJydYaeMbli
IBET TaK)Ke MeHfAeTCA HeIpepbIBHO.

Ha ocHoBaHMH 3aKOHOB I‘paccuaﬂa MOMHO CIOeJaTks BBIBOJ, YTO
mM060My I[BETY OZHO3HAYHO COOTBETCTBYET ONpe/e/IéHHAsA TOYKA TPEX-
MepHOro mpocTpaHcTBa. JleificTBHTENBHO, KayKJasd IBeTOBasd MOJENb
3a/1a6T HEKOTOPYIO CHCTEMY KOODAWHAT, B KOTODOl OCHOBHBIE I[BeTa
MOJeJIM WMI'PAaiOT POJIb Oceif, a IBeTa MOMXHO DacCMaTpPHUBATE Kak TOY-
KM HJM BEeKTOPHI B TPEXMEDHOM IIBETOBOM IIDOCTPaHCTBE.
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B KoMnbIOTEpHON TeXHHMKe 4Yalle BCero MCIOAb3YIOTCH CIeAYIOire
IIBETOBBLIE MOJEJIH:
*» RGB (Red — Green — Blue, KpacHblii — 3enéHBIH — CHHUIL);

« HSB (Hue — Saturation — Brightness, mBeToBoii OTTeHOK —
HACBIIEHHOCTh — SIPKOCTD);

» CMYK (Cyan — Magenta — Yellow — blacK, romy6oit — myp-

OYPHBIA — JKEATBIH — UEpHBIIT).

15.4. UeeToBasn mogens RGB

HAns cuHTe3a nBeTa Ha 9KpPaHAX KOMIBIOTEPOB, TEJEBH30POB,
cMapT@OHOB M JPYruX YCTPOHCTB oToGpaskeHust rpadudeckoit mabOp-
Maluu BbIOpaHBI KpPACHBIN, 3€JEHBIH M CcHHHIA nBera. CMelneHumeM
TPEX OCHOBHBIX I[BETOB CHHTE3MPYIOTCA BCe OCTaJbHBIe nBera. Takas
MOJieJIb HasbIBAETCA AAAUTUBHON (aAAUTHBHBIIN — MOJIYy4aeMBIi ITyTEM
CJIOKeHHusA, oT jaar. additio — npubasienue).

DO

Bbibop aTMX uBETOB Hecnyd4aeH W Kpoetca B GU3NONOMUKU YenoBeye-
CKOro 3penus. [leiiCTBUMTENbHO, B CeTyaTke rnas3a 4YenoBeka eCcTb Tpu
TMNa KONOOYeK, MakCUMyMbl YyBCTBUTENIbHOCTW KOTOPbLIX MPUXOASTCA Ha
KPacHbIi, 3@NEHbIA M CUMHUIA y4acTkM cnektpa (tabn. 3.12).

Tabnuua 3.12

CnexkTpansHaa YyBCTBUTENbHOCTL YE€/IOBEYECKOro rnasa

Tun Avana3ol anviH BONH, | MakCMMyM YYBCTBUTENBLHOCTH,
konGouek HM HM
KpacHbie 550-760 =610
3enéHbie 450-650 ~550
CuHue 380-550 ~450

Mopens RGB (puc. 3.8) onpegessier mpoCTPaHCTBO IBETOB B BHZE
eMHUYHOrO0 Kyba ¢ ocamm R (kpacHas KommnoHeHTa), G (3enéHas

KOMIIOHeHTa), B (cuHsaA KOMIOHEHTA).

Paccmorpum aTy Mozesns moxpoGHO.
1. JIio6as Touka ryba (r; g; b) ompemesiser HEKOTODPHIH IBeT.
2. Touxa (0; 0; 0) coorBercTByeT uépHOMYy nBery; Touka (1; 1; 1)
coorBercTByer Oesiomy nsery; jgueHa (0; 0; 0)—(1; 1; 1) onwu-
ChIBAeT BCe rpajjaliy Ceporo oT 4épHoro ao besoro.
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Mogens RGB

(0,1,1) (1,1,1)
rony6oii Gensin

(1,0,1) v
MNYPRYPHBIA
(0,0,1) < \_ﬁ bl
CUHUIA . rpanaumit
i e ceporo
/j .-.’,.-.
Nukns = | i -
rpapaumit R 2. a

CUHE-3ENEHOr0 i

(1,1,0)
KENTHIA

(0. 1 IOJ
3eNnEHbIN

{ —»
(0,0,0) (1,0,0) R
YEPHbIA KpacHbliA

Puc. 3.8. IIseroroii ky6 ana RGB-kogupoBanHA

3. IIpn aBwxenuu mo npamoit or Touk: (0; 0; 0) x Touke (r; &; b)
moJayuyaeM BCe rpajanum spkocTd npera (r; g5 b) — or camoro
TEMHOTO O CaMOro SApKOro.

4. Ha rpausax xyb6a (r=0), (g =0) u (b = 0) pacmonoxensl camble
HACHIIIEHHBIe nBera. Yem O6ausKe TOYKA K TIJIABHOM AMaroHa-
aur (0; 0; 0)—(1; 1; 1), TeM MeHee HACHIIEH COOTBETCTBYIOIIMIA
ueer. Ecau Bce TpM KoOpAMHATH TO4YKHM (r; g; b) HeHyieBmle, TO
BT — HEeHACHIIEeHHbIN,

Mbl yXe ynoMuHanu O KBaHToBaHuv. Bnarogaps emy B KomMbioTepe o
WHTEHCUBHOCTb LIBETOBbIX KOMMOHEHT OnpeaesnaeTrcs He BelleCTBeHHbl-
Mu (M3 uHTepsana [0; 1]), a uenbiMu yucnamu. [ns 3TOr0 «eOvHUY-
Hble» OTPE3KM Ha «KPaCHOW», «3ENEHOW» N «CuHel» ocax pasbusaioT
Ha HEeCKONbKO NOAAMANa3OHOB, KaXOblii M3 KOTOPbIX MONy4aeT CBOW
Homep. Lleer nukcens wusobpaxeHus, kotopoe OyneT BbiBEAEHO Ha
aKpaH, 330aéTCA TpemMs LenbiMy HeoTpUUaTeNbHbIMW 4Yucnamv — HO-
MepaMu NoAAVanasoHoB, B KOTOPbIE «Nonagaer» aToT uset. KayecTso
useTornepenayn 3aBUMCUT OT KONUYECTBa BbiAeNsembiX NoaauanasoHoB.

B coBpeMeHHBIX KOMIIbIOTEpax [IJIA COXpaHeHus HHpopMauuud o
mBeTe KaXKAOH TOUKH IBeTHoro usobpaskeHus B mogend RGB o0wruaHO
orsogurca 3 (pesxmm True Color) mum 2 (pesxum High Color) Oaiira.
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B mepBom ciyyae Ha KoampoBaHHMe  TIpajanAi APKO-
CTH KaXJIOr0 U3 OCHOBHBIX IBeTOB oTBOAWMTCA 1 6GalT: KoOX
00000000 (00) moxaseiBaeT, 4YTO JaHHOI cOCTaBIAIOMIEH HET BO-
obme, xox 11111111 (FF) coorBercTByeT HAMOOJbIIEH HHTEHCHB-
HOCTM COOTBETCTBYIOIIEH I[BETOBOH KOMIIOHEHTHI. Bcero MOKHO
saxkoampoBate 256 (or 0 mo 255) rpazanmit ApKOCTH KaXAOi mLBe-
TOBOW KOMIIOHEHTEHI, YTO 00ecreduBaeT BO3MOXKHOCTH IIPeACTABICHUS
256 - 256 - 256 = 28+8+8 = 224 — 16 777 216 uBeroB. UYesoBeuecKmii
IJIa3 He MOXKeT DasiuuMUTh GOJbIIero pasHooGpasus IBeTOB. JTO IIO-
3BosifgeT cuuTaTe BHAeopexkuM True Color (ucTuHHBIHA 1Ber) abcosioT-
HO COOTBETCTBYIOIIMM IIBETAM DEaJIbHOTO MHpAa.

B pexxume High Color nper kaskmoit Toukm Koampyerca 16 Gura-
mu. Ha KogupoBaHMe KPACHON M CHHEH COCTABJIAIONIMX IIPH OTOM OT-
BOAMTCA 1O 5 OMT, HAa KOAMPOBaHWE 3€JIEHON CoCTaBIAIOMEl — 6 6uT.
IIaTe 6UT MO3BONAIOT MpeACTABUTH MO 32 rpajaluy APKOCTH KDACHOTO
u cuHero nBeroB. [TockonbKy denoBedecKMii rias Hambosee UyBCTBHUTE-
JIeH K 3eJIEHOU cocTaBisAiomedl 1BeTa, IOj eé IIKaly oTBefeHO 6 6GuT,
UTO IO3BOJIAET COXPaHUTHL 64 rpamanuu APKOCTH STOrO IBeTa. Beero B
paccMaTpUBaeMOM DeXXKMMe MOXKHO IpefcTaBuTh 2°16+5 = 216 — 65 536
useros. IlBera usobpakenuii, coxpaHéHHBIX B pexkume High Color
TAKKe BIOJHE PeaJIMCTHYHBI M «KOMMOPTHBI» [IJIf YeJOBe4ecKOro IJia-
sa. Ilpu arom pasmeps! cooTBeTcTBYIOmMHX (aitios B 1,5 pasa MeHb-
e, 9YeM IIpH HcnoJb3oBaHuu pexxuma True Color.

0 Fny6buna useta () — KOAMYECTBO GUT, WMCMONL3YEMOE ANA XPAHEHUs
W NpeancrasneHvsa useTa nNpu KOAMPOBaHUW OHOMO MUKCENs pPacTpoBOM
rpauku UnuM BUAEOU30OPaXEHUS.

Manurpa (N) — KONM4YECTBO UBETOB, KOTOpbIE MOryT GbiTb MCNONL30-
BaHbl ON19 BOCMPOW3BEAeHUs U306paxeHus.
Cnpaeennueo cooTHoweHue: N = 2/,

IIpumep. Vimeerca kaHan CBA3H, o0ecHeuMBAIOMIMIl Iepefavyy HH-
(opmanuu co ckopocTeio 16 000 Gur/c. BBIACHMM, CKOJBKO CEKYH.
norpebyercs AJs nepeiadd IO 9TOMY KaHany 256-1mBeTHOro pacTpo-
BOro maobpakenus pasmepom 800 x 600 mmxceseii.

8Has NaJuTPy — KOJHYECTBO I[BETOB, HCIONB3YEMBIX JIS BOCIIDO-
HU3BeAeHUs M300paKeHHus, BBIYMCJIMM IIyOMHY IBeTa — KOJMUYECTBO
OMT AJIA NPeACTABIEHHUA LBeTAa OLHOTO IUKCEeNHd.

256 = 2!, i = 8 (6ur).

Pasmep ¢aiina ¢ usobpaxenuem pasen: 800 - 600 - 8 (6ur).
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BrruucnauM BpemMsi nepepaud naHHOTO (daiina:
pus DO BB 5t ity
16000

15.5. UeeroBas mogen, HSB

Mogmenrs RGB mpocra um monarsHa. Eé npuMeHSAIOT Bcerga, Xor-
Ja m3obpakeHHe NOATOTABJIMBAIOT AJS BOCIPOM3BEINEHHSA HA IKpaHe.
Ecnu wmzobpaykenume (Hanpumep, nudposas doTorpadusa) IpPOXOIUT
KOMIIBIOTEPHYI0 00paboTKy B rpa)uuecKOM peIakTOpe, TO ero ToKe
clefyeT ONpPeACTABUTbL B HTOM MOEJIH.

B rex rpaduyecKuX pemaKTOpax, KOTOPhIE OPUEHTHUPOBAHBLI He Ha
06paboTKy rOTOBBIX HB00pa’KeHW, & HA WX CO3JaHWE CBOMMH DY-
KaMu, ynoOHee IPUMEHATH IBeTOBYI0O Mozenb HSB. Yemosery ropa-
310 NpOIle HE CHHTE3WPOBATH ILBET M3 OTAEJILHBIX COCTABJIAONIUX,
a BeIOMpaTh ero, OPMEHTHPYACH HaA 0oJiee ecTeCTBeHHbIE IapaMeTphl:
1uBeToBOH OTTeHOK (YTO »TO 3a mnBer?), HacwhimenHocTh (Hackoabko
IBeT HACBIIIEHHbIN?), ApkocTs (HACKOJBLKO LBET CBETJILIA HJIH TEM-
HBI#?)., VIMeHHO BTH TPH HapaMerpa M CTAJd OCHOBOH JJIA MOJEeJH
HSB (Hue — Saturation — Brightness).

IIBeroBoii orrenoxk (Hue) — oxaun m3 useroe cunexrpa. KoHKper-
HBIH IBETOBOM OTTEHOK KOAUpPYeTcs Jub0 BEeJIUYMHOU yria, Jubo aiu-
HOMW Ayru Ha IBeTOBOM Kpyre (puc. 3.9).

3enénbiii Kentein
120° 60°
ony6oii KpacHbiii
180° 0°
Cunnii MypnypHbiA
240° 300°

Puc. 3.9. KpyroBoe pacnojioseHue IBeTOB

Hacsimennocrs uBera (Saturation) xapaxrtepusyeTcsi CTeNeHBIO
pasbaBaeHus ero OenbIM nBeroMmM. Hanpumep, ecam SApPKO-KPacHYIO
(HachIEHHYI0) Kpacky pasbaBuTh 0esoil, TO eé I[BeTOBOH OTTEHOK
OCTAHETCH NPEeHHUM, H3MEHHUTCH TOJILKO HACBHIIIEHHOCTh. Uem Oosblme
nobasnserca Gesoro mBera, TeM MeHbIIE HACHIIIEHHOCTh KOHKDETHOI'O
IIBETOBOT'O OTTEHKA, & C YBeJIHWYEeHWEM HACHIIEHHOCTH I[[BET CTAHOBHUT-

CA <«CO4YHee».
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Sprocte nsera (Brightness) saBucur or nobaBieHUs K HeMy 4ép-
HOro nBera — uyeMm OoJibllle YEPHOI'O IIBeTA, TeM MeHbIle APKOCTh.

IIpocrpascrBo mBeroB Mozenu HSB mosker ObITH IpeACcTaBIEHO B
¢dopMe BJIOKEHHBIX KOHIEHTPUYECKUX KOHYCOB c O0Iell BepIIMHON M
obmieit oceo cummerpuu (puc. 3.10).

ApkocTb
3enéHbiit A XEnTbiiA
Fony6oi D KpacHbii
Cum’?\‘_ MypnypHbiii
YpoeeHb
APKOCTH

HacbilweHHoCTb

YEpHbIiA

Puc. 3.10. IIserosaa momens HSB

ITo OKpy:XHOCTHM B OCHOBAHMM KOHYCA PACIIOJIOMKEHBI I[BETOBBLIE
orTeHKH. I[BeTa ¢ OOMHAKOBEIM OTTEHKOM pDACIIOJOMEHbl B IIOJYILIO-
CKOCTH, NIpOXoAsAlleidl yepe3d OCh CHMMETPHH KOHYycA.

Benuumua yriia MexXIy OChbl0 KOHyca W o0pasyolneil onpenenser
HACBIIIEHHOCTh IBeTa. HachIIEHHOCTh I[BETA BO3pACTaeT ¢ yBeJude-
HHUeM 3TOoro yriua (T. e. ¢ oTgajleHweM OT ocH KoHyca). IlBera ¢ omm-
HAKOBOU HACBIILIEHHOCTEI) PACIOJIOMEHBEI HA KOHHYECKOH IOBEPXHOCTH
C OIpefeJIEHHBIM YIJIOM NIPU OCHOBAHUU.

Ocs KOHyca — 3TO OCh SPKOCTH. BeplnmHa KOHYyCa COOTBETCTBYET
yépHOMY uBeTy. SpKoCcTs I[BeTa BO3pacTaeT — C NpHOIMIKEeHUEeM K
ero ocHoBaHHIO. llBera ¢ OJUHAKOBON SAPKOCTBIO PACIIOJOKEHBI IIO
KDPYI'y — CEUEHMIO KOHYCA IJIOCKOCTHIO, NMEPIEeHAMKYJSIPDHOH ero ocH.

15.6. UseroBas mompens CMYK

Korga MBI cMoTpHM Ha mu3o0pa)keHHMe Ha SKpaHe MOHHUTOPA, MBI
BUAMM H3JydaeMbIH CBeT, a KOIJa paccMaTpuBaeM KapTUHKU Ha 6y-
Mare, TO BHAMM CBeT OTpaKEéHHBIN. VIMEHHO II09TOMY eC/JIM CMeIlaTh
KPAacK¥ KDACHOrO M 3€JI6HOr0 IBETOB, TO IIOJYYHMTCH TEMHO-KODHUYHEe-
Basdg KpackKa, a He JKéiarasa, Kak 5To npeamnosnaraerca B RGB-mopenn.
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ECN¥ NOA MUKPOCKOMOM PAacCMOTPETh LBETHbIE WAMIOCTPALUMK B KHUre, o
TO MOXHO YBWUOETb, Y4TO OHM Hare4yartaHbl O4eHb ManeHbKUMK, 4aCTUHHO
nepekpbiBaOWUMMUCA LBETHLIMW To4YkaMn — odcetamu. OdceTsl xopoLwo
BMOHbI Ha rpaHuUax UBeTHOW nevatm M B MecTax ¢ OGnegHo Kpackoi.
Jlns mMOArOTOBKM IEUATHBIX M300pa’KeHHI HCIIOJb3YeTCHA IIBeToBas
moznens CMYK (Cyan — Magenta — Yellow — blacK), 6azoBeimu
IBETAMM KOTOPOIl ABJIAIOTCA roJryboil, MypOYpPHBIA U KENTHIA IBeTa.
OcHOBHBIE IIBeTa BTOI MOAeJM MOAOOpaHBI TaK, YTOOBI COOTBETCTBYIO-
e KPacKd IOIVIOIIAJM CBET B JJOCTATOYHO Y3KOH OOJACTH CIEKTpa:
ronybas KpackKa CHJIBHO MOIJIOIIaeT KPACHBINA I(BeT, NypHnypHas —
3eJIEHBIN, a KEénTas — CHHUM.
MoxHO cKasaTh, YTO LBEeTOBble KOMIoHeHTH! Mogenu CMYK mo-
Jy4aTcs B Pe3yJbTATe BLIYHTAHUSA OCHOBHBIX IBETOB M3 0OeJoro:
¢ romxyGoit = Genelif — KpacHBIM = genéHslit + cunuii (0; 255; 255);
® myprypHBIN = Oesiblif — 3eM6HbIH = KpacHbI + cuHuit (255; 0; 255);
¢ énTelil = Genblit — CHHUN = KpacHbI + genénsiit (255; 255; 0).
9TH TPM UBeTa HASBIBAIOTCA NONOJHHUTEIbHLIMHM, IIOTOMY YTO OHH
JOMOJHAIOT OCHOBHEIE IIBeTa Ho Oemoro. Cama xe momens CMYK =Ha-
3pIBaeTCA CyOTPAKTHBHOM (BBIYMTAIOINEH) MOJEINBIO.
ITpocrpancTBo nBeroBoit mozenu CMYK Trakike MOXKHO IpejcTra-
BUThL €JMHAYHBIM KyOOM, Ifle IIOTHOCTH 3aKpacKu (MM ApKOCTh 6a-

30BBIX IIBETOB) — BTO BellleCTBeHHEIe 4ucaa B auamazose or 0 go 1
(puc. 3.11). Mopaens CMYK
(1,0,0) (0,0,0)
c ronyb6oii Benwii

J

(0,1,0) “
i nNypnypHbIA .
(1,1,0) # \“‘- Nunus
CUHWMIA -___- M rpagaumin
i " ceporo
./-"" ‘.
Nukna — | i .-
rpanaumii i
CuHe-3enéHoro | ; {) (0,0,1)
: KENTHIN
(1,0,1)
3eNEHbLIA
Y

(1,1,1)
YEPHLIA

Puc. 3.11. IiseroBoit ky6 ans CMYK-koaupoBasusa

£

(0,1,1)
KPacHbIiA
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Paccmorpum ocoberHoct mMogzenrn CMYK:

» miobas Touka Kyba (¢; m; y) ompeznesiseT HEKOTODHIA IIBeT;

» Touka (0; 0; 0) coorBercTByeT Genomy nBery, Touka (1; 1; 1) —
yépuomy, a guausa (0; 0; 0)—(1; 1; 1) onmuceiBaeT BCE OTTEHKH
ceporo nBera or 6eJyioro 0 4EpHOIO;

¢ npu aBukeHun no npamoit ot (0; 0; 0) ¥ Touke (c; m; y) moay-
yaeM BCe Ipajaliuid sApKoOcTH nBera (¢; m; y) — OT caMOM APKOH
0 caMoil TEéMHOI.

B umpeanbHOM ciaydae rojyboro, ImyprnypHOro HM KEJITOro IIBETOB
66110 GBI JOCTATOUHO ANs (popMupoBaHMs Ha Oymare so0oro msera.
OxHaxKo peaJibHO CYIIECTBYIOI[MEe KPACKU He HJeajbHbI, OHH HE MO-
I'yT HOTJIOTUTH I[BETOBLIE KOMIIOHEHTHI MOJIHOCTHIO. Eciu HaHecTH Bce
TP KpPacku Ha OyMary, TO BMECTO UEPHOI'O IOJYYHUTCS TEMHO-CepPBIH
uger. Iloaromy, 4To0Bl CKOPPEKTHPOBATH IBETOBYIO IraMMy, HMCIIOJNb-
3yIOT 4YeTBEPTYIO KpacKy — u4épHyio. MIMeHHO moaTOMy B HasBaHME
useroBoii mozenun CMYK nobasnena dOyxsa K (blacK).

CAMOE TJTIABHOE

I'paduueckas mHOpMALHSA, TAK e KAK YHUCJIOBAA H TeKCTOBAad,
XpaHUTCA B INAMATH KOMIBLIOTEpPAa B JABOMYHOM Kojze. [lnda mpeacras-
JeHusa rpadudecKoro ms3obpakeHHsi B MaMATH KOMOBIOTEpa IIpeJaBapu-
TEJBHO ero HeoOXOAWMO NOABEePrHYTH IIPOCTPAHCTBEHHOH AUCKpeTH3a-
MM ¥ KBAHTOBAHWIO, YTO Heu30eKHO NPHBEIET K IOTepe HEKOTOPOH
noau uHpOpMAaIMU.

BexkTOpHBIN MeTOx KoaupoBaHWs rpaduyeckor wuHGopManuu
OCHOBBIBAeTCs Ha BBIJIEJIEHMM B IIpollecce AMCKPeTH3alMH KOHEUYHOIo
KoJHu4decTBa obJsiacTeil TpocTpaHCTBA — Trpa@UUYecKHX IPHMUTHBOB
(OTpE3KOB, MHOrOYTOJbHHKOB, KPHBBIX, OBAJIOB, Ayl U AP.).

PacTpoBelii MeTOJ KOAMPOBaHMA rpaduyeckoir wnHGOpMAANA
OCHOBBIBAETCSI HA BBIJEJEHHUH B Mpollecce NUCKPeTH3alMH KOHEYHOI'O
KOJIMYECTBA TOYEK IIPOCTPAHCTBA — IIHMKCeJeiH.

IInsa Ka)aoro sjieMeHTa mnpocTpaHcTBa (ob6iacTH, TOYKHM) coxpa-
HaeTcAa uHpOpManusa o ero nsere. Bcé MHOroobpasue IIBETOB MOKET
OBITh IOJYYEHO C MOMOIILI0 TPEX HE3aBUCHMBIX IIBETOB, B3ATBIX B
HEKOTOPO# NPOIIOPIIUH.

B KOMOBIOTEPHON TeXHHKe 4Yallle BCero MCIOJb3YIOTCA CJeAyIoImue
1IBETOBBIE MOJEJIN:

* RGB (Red — Green — Blue, KpacHBIiI — 3€J€HbIA — CHHHI) —

JJIA KOMHOBIOTEPHON 0OpPabGOTKH HMEIOIIHXCA HN300pakKeHui, IpH

IIOATOTOBKE asoﬁpamennfx JJisi BOCIIPOM3BEAEHHSA Ha 3KpaHe,
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* HSB (Hue — Saturation — Brightness, mBeroBoii oTTeHOK —
HacChIIIEHHOCTh — HAPKOCTH) — IIPHA CO3AAaHUM H300parkeHHil ¢
MOMOIIBI0 MHCTPYMEHTOB rpaGuuecKoro pemakTopa;

* CMYK (Cyan — Magenta — Yellow — blacK, roaxy6oit — myp-
OYyPHBIA — KEJTHI — UEpHBIA) — AJIA OOATOTOBKH IIeYaTHHIX
n300parKeHmnA.

s coxpaHeHUsa MHDOPMAIMH O IBETe KAMJOW TOUKH I[BETHOI'O
usobpakenuss B mojgenu RGB orsoaurca 24 (pesxkum True Color) niam
16 our (pexxum High Color).

KosmyecTBo 6MT, HcmoiabdyeMoe AJIA XPAHEHUS U IIPeJCTaBIe-
HHA IBeTa IPH KOAWPOBAHUM OJHOIO IHUKCEJs pPacTpoBO# rpadurm
UIN BHAeoM300pa)KeHUs, HaswIBaercs rayoumnoi usera (i). ITamaurpa
(N) — KOJIMYecTBO I[BETOB, KOTODBIE MOTYT OBITH MCIIOJIbL30BAHBI AJA
BOCIIpOM3BeAeHUA M3o0pakenns. CrnpaBeniuBo cooTHomenue: N = 2/,

B pesxume High Color mosker 6wiTh npencrasieno 65 536 pasHbIX
unBetoB, a B pexume True Color — 16 777 216. Taxkmue 1 BeTOBHIE
NaJUTPHl BIOJIHE PEAJHCTHYHBEI H «KOMMDOPTHBI» AJIA 4YeJI0BEeYeCKOro
rJjiasa.

Bonpocel n 3apanus

1. ITouemy npw KOAMPOBAHMH TrpadHUecKHX H300paKeHHI Bcerjga
IIPOMCXOAUT IIOTEPA HEKOTOPOro KoJinuecTBa MHGMoOpManuu?

2. B 4éM cyTh BEKTOPHOrO KOZWpoBaHUA wHGOpManmuu?

3. B uém cyTh pacTPOBOTO KOAMPOBaAHUA HMHMopMamuu?

4. KaxoBa ¢usudeckasa mpupoga csera?

5. ChopmynupyiiTe B3aKOHBI, HauboOJiee BaKHbIE MAJA ITOHUMAHHA
CYTH I|BETOBOCIPOM3BEAEHHA M IBETOBOTO KOAWPOBAHMA.

6. B uém cocrour cyth uBeroBoit mozenn RGB?

7. Onpenenure TtpebyeMelii 00BEM BHAEONAMATH NPHU 3aJaHHBIX
paspeleHny MOHHTOpa M I‘JIY&HHE oBeTa.

I'ny6ura nsera
8 16 24

Paspemenue MOHHMTOpa

1024 x 768
1280 x 720
1600 x 900
1920 x 1080




10.

11,

12.

13.

14.

15.
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. [lns XpaHeHWs pacTpoBoro musobpaskenusi pasmepom 128 x 128
nuKcesei orsesu 16 Kbailr mamaru. KakoBo mMaKcHMMaJIbHO BO3-
MOYKHOE YMCJIO IBETOB B NAJUTpe uzobparkeHus?

. Onpenenure 06BEM BHAECONAMSATH KOMIBIOTEPA, KOTOPHIA Heob-
XOAUM JAJIA peanmsanuu rpaduueckoro pexmma moHuTopa True
Color ¢ paspewmawomeii crnocobrnoctsio 1024 x 768 Touex.

B userosoii mozenn RGB pia KoZUpOBaHUA OJHOI'0O INHKCEIA
ucnoabayerca 3 Oaitra. Pororpadpmio pasmepom 2048 x 1536
NHKCeJiel COXPaHWJIM B BHJEe Hec:karoro ¢Qaina ¢ HCIOIb30BAa-
HueM RGB-xkoaupoBamus. Onpezenute pasmep daitna.

Vrkamure MUHUMAJbHBIA 00b6M mamsaTu (B Kuiaobaiirax), mocra-
TOYHBIA AJA XpaHeHHs J000ro pacTpoBOro us3obpasKeHHd pasme-
pom 64 x 64 nuKcess, ecJu HM3BECTHO, YTO B H300pa’keHHUHM HC-
nosbayerca maaurpa u3 256 neeros. Camy maauTpy XpaHHTE He
HYKHO.

Bel xorure paboraTh ¢ paspemesumem MoHuTopa 1920 x 1080
nuKcenei, ucnoasdya 16 777 216 neeros. B marasmue mpopaior-
cA BUAeorapTel ¢ namaAreio 512 Koair, 2 Mobatita, 4 Mbaiita
u 64 Mobakra. Kaxyo #u3 HHX MOMKHO KyNHUTh AJA Balmeh
pabore1?

B nponecce npeoGpazoBaHuA pacTpoBOoro rpaduyeckoro msobpa-
JKeHHsA KOJHYEeCTBO IBETOB yMeHbInuJioch ¢ 16 777 216 mo 256.
Bo ckoJBKO pa3 yMeHBIIUTCHA 00BEM 3aHUMaeMOH MM HDAMATH?

Ilyers ucnonsayerca pe:mxum High Color. Haszosure mger, koro-
pBIi 3amaérca KOAOM:

1) 1111100000011111; 2) 0111101111101111.

Onss KoZWpOBAHWSA IBeTa (hOHA MHTEDHET-CTPAHHILI HCHOJIL3YeT-
ca arpudbyr bgceolor=*#XXXXXX”, rape XXXXXX — mecrHa-

AIATU3HAYHOE 3HAUEHHE WHTEHCUBHOCTH IBETOBBIX KOMIIOHEHT B
24-outHoii RGB-mopenn.

HazoBuTe mBeT CTpaHHI], 3aJaHHBIX TEraMH:

1) <body bgcolor=“#FFFFFF”>;

2) <body bgcolor=“#00FF00”">;

3) <body bgcolor=“#0000FF”>;

4) <body bgcolor=“#EEEE00”>;

5) <body bgcolor=“#A5A5A5">.

. BeiicHUTE, KaKuUM oﬁpasom pacnpenejieHO KOJHYeCcTBO 6uTOB 1O

KpacHOM, 3eJIEHOM W CHHeH cocraBaswmuM B 8-6mTHOH nBeTO-
Bo# cxeme. C uem cBsi3aHO Takoe pacmpeneleHue?
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17. HazoBute (aKToOpsl, CYIIeCTBEHHBIE JIA IOCTPOCHUS MOjene
neeronepenaun RGB u HSB. Kakumu xapakTepuCTHKaMHU I[BeTa
onepupyer Mojenb nseromepenaun HSB?

18. Uccanenyiite okHO <«HM3meHeHume naauTpbl» B rpadu4yecKoM pe- A
naxtope Paint. Kaxkwme wMogenmm KOHCTpYHMpPOBaHHS I[BETA TaM
npeacTaBJIeHEI 7

19. Kpacku Kakux IBETOB HCIOJbL3VIOTCA B LBeTHOoM npuntepe? Ilo-
yeMy AJA Ne4YaTH Ha IBETHOM IIPUHTEpPEe HeJb3d MCIIOJb30BAaTh
‘KPacKU KpPAaCHOI0, 3€JIEHOTO W CHHEro mnBeToB?

20. [Touemy wmomens RGB cuurTaercsa ajiuTUBHON, a MOJAeb
CMYK — cyOTpakTHBHOH I[BETOBOM MOJAENBIO?

§ 16
KogupoBaHue 3BykKOBOW uUHPOpMaLun

16.1. 3BYK M ero xapakTepucTUKu

3ByK — 3TO pacnpoCTpaHsioWMecs B BO3Ayxe, BOAE UM APYroi cpene 0
BOJIHbI C HEMpPepbIBHO MEHSIOLWENCA amMnanTyaoin u Yactotoin (puc. 3.12).

IpOMKOCTb

Hwuakwia aByk BbICOKMIA 3BYK

Puc. 3.12. 3sykoBaa BoJHA

AMimuTysy 3BYKOBBEIX KoJeDaHMII HA3BIBAIOT 3BYKOBBIM JABJIEHU- e
eM MJIHM CHJIOH 3BYKA. JTa BeJMYMHA XAPaKTEPHU3yeT BOCIPUHUMAEMYIO
TPOMKOCTEL 3ByKAa. AGCOJIOTHYIO BEJMYUHY 3BYKOBOIO AABJIEHUS H3Me-
PAIOT B eAuHHIAax gaBiaeHus — nackanax (ITa). Camseie ciabsoie, exsa
pasauYuMble 3BYKHM uMeloT aMiuryxay okxoso 20 mxIla (2 - 10°° Ila,
TaK HaaelBaeMbI# mopor casimumoctTi). Camble CHILHBEIE 3BYKH, HeE
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BBIBOOAIIIHME CJAYXOBbIe OpraHbel M3 CTpPOdA, MOI'YT HMeTh aMILJIHTYIOY
no 200 Ila (rak HasweiBaeMblil DOJIEBOI ITOpOT).

Ha npaktuke Bmecto abCONOTHOIW MCNONL3YIOT OTHOCUTENLHYIO Cuny
(ypoBeHb) 3Byka, uamepsiemylo B peumbenax (nb). Bor HekoTopble 3Ha-
YEeHWs1 YPOBHSA 3ByKa:

Mopor cRbIWMMOCTH 0 nb

Lenect nucTBbl, AObiXxaHwe 10-20 pb
LénoT 20-30 pb
PaaroBop cpegHeii rpoMKOCTU 50-60 nb
WymHas ynuua 70-80 pnb Ty
- lpoMkas my3bika 100-120 pb
CamonéTt Ha Banéte 120-130 nb
Bonesoit nopor 140 pb

YacroTa ompemenfeTcs KAK KOJUUYECTBO KOJIEDAHHI B CEKYHAY M
BoIpaxkaerca B repuax (I'm). Yem Oosble 4acToTa, TeM BEIIIE 3BYK,
u Haobopor. YenmoBex crmocobeH COBIMIATH 3BYK B HIMPOKOM 4YaCTOT-
HOM JManasoHe, HO BajKHOe [JIsi JKU3HU 3HAYEHUE HMEeIOT TOJBKO
3BykH ot 125 mno 8000 I'm. Hanpumep, 3BYKOBBLIE BOJHBLI B JHAIIA30HE
500-4000 T'my coOTBETCTBYIOT 4YEJIOBEUECKOMY TI0JIOCY. 3ByUaHHME [eT-
CKOr'0 roJioca, IeHHe IITHI[, IIEIIOT OTHOCATCHA K BBICOKMM YacTOTaM.
3ByK KoHTpabaca, phluaHue 3Bepeli, pacKaThl r'poMa — K HUIKHM.

16.2. NMoHaTHEe 3BYyKO3anucwu

3BYKO3anucbh — 3TO MPOLIECC COXpaHeHWs MHbOpMauuu 0 napamerpax
3BYKOBbIX BOJIH.

Crooco0bl 3amucH 3BYKA PasiesioTCs Ha
anaJioroBele u nudpossie. Ilpu ananorosoit
3alMCH HA HOCHUTeJIe pa3MellaeTcs Hempe-
PBIBHEIH «CJIEeMOK» B3BYKOBOH BOJHEI. Tak,
Ha IpaMILIaCTHHKE IpoNedYaThIBAeTCH HeIpe-
PHIBHAA KaHABKA, HU3ra0Obl KOTOPOM IIOBTO-
PAIT aMILUIATYAY H 4YacTOTy 3BYKAa.
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16.3. OumndpoBka 3Byka

YTobel KOMIBIOTEP MOI 00pabarbiBaTh 3BYK, HEIPEPbLIBHBIN 3BY-
KOBOM CHTHaJ OOKeH ObITh mpeobpasoBaH B HIuGPOBYH AUCKDET-
Hy0 ¢Gopmy. [Iaa 3TOro ero moABepraiT BPeMEHHON AMCKPEeTH3AlUHN
¥ KBAaHTOBAHWIO: IIapaMeTPhl 3BYKOBOI'O CHTHAJIA W3MepAIOTCA He He-
TIIPepLIBHO, & Yepe3 OIpefeséHHbIE NIPOMEKYTKM BpeMeHH (BpeMeHHAHA
AMCKPETH3aIUs); Pe3yJILTATEl M3MEPEeHHU 3aMHUCHIBAIOTCHA B IH(POBOM
BHIE C OTPAHUYEHHON TOYHOCTHIO (KBAHTOBAHUE).

Boobiie roBops, B KOMOBIOTED NPUXOAUT HE CaAM 3BYK, a 3JEKT-
PHYECKHH CHUrHAJI, CHUMaeMBI# ¢ Karoro-iumbo ycTrpoicTBa: HaIpHMep,
MHUKpohoH npeobpasyeT 3BYKOBOe HaB/ieHME B 3JIEKTPUYECKHE KoJje-
6aHuA, KOTOphle B JajbHedmem u oOpabaTeiBaioTcH.

Ecnu 3anmuchbIBaeTCA CTEPEO3BYK (BefléTcA NBYXKaHAJNBLHAS 3aIMCh),
TO onudpoOBKe IOJABepraeTcs He OAWH JJIEKTPHYECKHI CHUIHAJ, a cpasy
JBa M, CJIEeNOBATEJNbHO, KOJMYECTBO COXpaHAeMoil nmudposoit mH(DOP-
Malluy yABauBAETCH.

CymHOCTh BpPeMeHHOH AMCKPeTH3alMyl 3aKJIIOYaeTcd B TOM, YTO
aHAJOTOBEIM 3BYKOBOH CHrHAaJI pasfuBaeTcs HA OTJeJbHbIE MaJIeHbKHUe
BPEMEHHBIe YYACTKM U IS KaXKJO0r0 TAKOTO YYacTKa YCTAHABJIMBAETCH
oIpefie/IEHHAS BEeJIMYWHA WHTEHCHBHOCTH 3ByKa (puc. 3.13). Ipyrumu
CJIOBAMM, Yepe3d KaKHe-TO IIPOMEKYTKH BPEMEHH MBI H3MepsaeM ypo-
BE€Hb AHAJIOrOBOro curHaja. KojmyecTBO TaKHMX H3MepeHHH 3a OHY
CEeKYHAY Ha3bIBAETCHA YACTOTON AMCKPETH3aIMH.

YacTtoTta AUCKpeTU3auMuM — 3T0 KONWYEeCTBO WM3MEPEeHWn TPOMKOCTU 0
3ByKa 32 OQHY CEeKyHAay.

A

t

Puc. 3.13. BpemenHAs AucKpeTH3alus 3ByKoBoro curmana (A(t) — amnan-

Tyga, t — BpeMs)
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Yacrora auckpermsanuu mamepsiercss B repuax (I'm) m xuiaorepuax
(kl'm). 1 xT'y = 1000 I'm. Yacrora guckperusaumu, papaas 100 I,
03HAuaeT, YTO 3a OAHY CeKYHAy nposoguiock 100 mamepenuit rpom-
KOCTH 3BYKA.

R&‘IGCT",BO 3BYKO3allMCH 3aBHCHT He TOJBKO OT 4YacTOThEI AHCKpe-
TU3AIMK, HO TAKyKe M OT rayOMHBI KOAUPOBAHHUA 3BYKAa.

o Fmy6uHa kogupoBaHus 3BYyKa MW paspelleHue — 3TO KONUMYECTBO MH-
dopmaumm, koTopoe HeobGxoaumMo ONA KOOWPOBaHWUA OWCKPETHbIX YPOB-

Hel rpOMKOCTU LUMdPOBOro 3syKa.

B pesynpraTe u3MepeHH# 3BYKOBOro curHajga (cm. puc. 3.13)
Ha KaKJOH ero «CrTynmeHbKe» OyAeT MOJyYeHO HEKOTOpoe 3HadYeHUe
TPOMKOCTH, IIPA 3TOM BCe Pe3yJbTaThl U3MepeHHil OyAyT JieaTh B
HEKOTOPOM AualasoHe.

IlycTs moj samMch OZHOTO Pe3yJILTATA H3MEPEHHS TPOMKOCTH B
DaMATH KOMNbIOTEpa OTBeAeHO n Our. Bel 3Haere, 4To 3TO IO3BO-
JfeT 3aKOJMPOBATH POBHO 2" pasHBIX pe3yasTaTOB u3MmepeHui. Taxk,
npu n = 8 MOMKHO 3aKOJUPOBATH 256 DA3HBEIX Pe3yJLTATOB HM3Mepe-
HUH TPOMKOCTH 3ByKa. IloaroMy Bech AMamnaszoH, B KOTOPOM MOLYT
HAXOJUThCHA DPe3yJIbTATHl M3MEpPeHHi#l I'DOMKOCTH 3BYKa, MOXKHO pas-
6uTe Ha 256 pasHBIX NOAAMANA30HOB — YPOBHEH I'DOMKOCTH 3BYKAa,
KaXJOMYy H3 KOTOPBIX IPHUCBOUTE CBOH YHHKAJbHBEIN Kox. Ilocie
9TOr0 KaXKABIH HUMEIOUIMUACA DesyJbTAT U3MEepPeHHMU I'DOMKOCTH 3BY-
Ka MOMKHO COOTHECTH ¢ HEKOTOPBIM IIOJAMAIla30HOM, B KOTOPHIH OH
rnomnajaeTr, ¥ KOAMPOBATH €r0 HOMepOM (KOZOM) COOTBETCTBYIOILEro
VPOBHA T'DOMKOCTH.

B 3aBHCHMOCTH OT CHTyalMH HA IPAKTHKE HCIOJL3YIOTCA pas-
Hble 3HAYE€HUA YaCTOThl AWUCKPETH3AIMH ¥ TJYOMHBI KOAMPOBAHUA

(raba. 3.13).
Tabnuua 3.13
NMpumepbl napameTpoB ouUdpPOBKU 3BYKa
H . I'ny6una YacroTa Yucao
KOOMpOBaHHA, OMT | muckpernsauuu, KI'n | KaHAIOB
Tenedpornas cBash 8 8 12
CD 16 44,1 2




KoauposaHue 3BykoBon uHdpopmMmauum

IIpumep. OunenumM o06BEM 3BYKOBOro crepeoayauodaiiia ¢ riy-
6uHOI KoguposBanusa 16 Our m yacroroit auckpermsanum 44,1 xI'm,
KOTOPBIMl XpaHHUT 3BYKOBOM (pparMeHT [JIMTEIbHOCTBIO 3BYYaAHUSA
15 cexyHz.

O0BEM TAKOr0 3BYKOBOI'O (hbparMeHTa paBeH:

2 (ranaia) * 16 6ur - 44 100 I'g - 15 ¢ =
= 2 646 000 Gair ~ 2 584 KGaiira.

YBenuuuBasg YACTOTY NUCKPETH3ANUH U TAyOMHY KOZMPOBaHMSA,
MOXHO 0oJiee TOYHO COXPaHHUTh M BIOCTEACTBHM BOCCTAHOBHUTH (opmy
3ByKoBOoro curmana. llpm arom o6BEM COXpaHAEMBIX JaHHBIX Oyaer
YBEeJIMYUBATHCH.

BaXHO NIOHHMATH, KaKHX IIapaMeTPOB ONUGPOBKH [IOCTATOYHO,
yTobBI COXpaHAEeMBI 3BYK OBLI JOCTATOYHO OGJM30K K HMCXOXHOMY, a
coziepakaImmit ero daity UMea MUHUMAJIBHO BO3MOXKHBIA 00BEM. B Ha-
yajge 30-X rof0B MPOIIJIOrO BeKa OBLJIO YCTAHOBJIEHO, YTO 3TO BO3-
MOXKHO, €CJIM 4YacToTa BpeMeHHOM AucKpeTH3anuu OyzeT B [JBa pasa
BBIIIIE MAaKCHMAJILHONH YACTOTHI M3MEpAEMOr0 CHUTrHAaJAa.

B 1928 roaoy amepukaHCKMA y4éHblid [appyu HalkBUCT BbiCKasan yTeep- Q
XAEeHWe, 4TO 4YacToTa AUCKpeTuaauum aonxHa ObiTe B OBa wunu 6Gonee

pasa Bbllu€ MakCVMMAalbHOM 4acToTel W3MepsemMoro curHana. B 1933

rogy Haw cooTte4ecTBeHHMK B. A. KoTenbHUKOB U HE3aBUCUMO OT Hero
amepukaHey, Knoa WenHoH B 1949 rogy chopmynuposanu v gokasanu
Teopemy, Gonee cunbHYIO 4em yTBepxaeHwe Haiikeucra, O TOM, npu

KaKMX YCNOBMSAX M Kak MO AUCKPETHbIM 3Ha4eHWAM MOXHO BOCCTaHO-

BUTb HOpPMY HEnpepbiBHOMO curHana.

CAMOE TJIABHOE

3ByK — BTO PACIpPOCTDAHAIOIIMECs B BO3AYXe, BOJe WJIM APYroi
cpelie BOJIHBEI C HENPEpPLIBHO MEHAIOIENCcHs aMIUIMTYAOH M YacTOTOM.

Yro6pl KOMIBIOTEP MOr 00pabaThIBATH 3BYK, HEINPEPHLIBHBINA 3BY-
KOBOM CHrHaj AoJI2KeH ObITh npeoOpasoBaH B IHU(POBYIO AUCKPET-
Hy®o (opmy. [[JIs 3TOro €ro moABepraiT BPeMEHHON AMCKpeTH3alluu
¥ KBAHTOBAHMIO: IIapaMeTpPhl 3BYKOBOI'O CHUIHAJIA M3MepHIOTCA He He-
IIPEPLIBHO, & 4Yepea OIpelesIéHHbIe NMPOMEKYTKH BpeMeH! (BpeMeHHAS
JAUCKPEeTU3anus); pe3ybTaAThl UBMEePEeHHH 3aluChIBAIOTCA B IU(ppOBOM
BHJE C OrPAHMYEHHO! TOYHOCTHIO (KBAaHTOBaHHUE).

Takum oOpasoM, Ipy ONUGPOBKe 3BYKAa MCKAXeHHe COXPaHAeMO-
ro CHrHAJIA IPOMCXOIAMT ABAXIbl: BO-IIEePBHIX, NpPH AHCKPETH3AINH
TepsieTca mHpOpMauusA 00 MCTUHHOM HM3MEeHEeHMM 3BYKA MEMIy H3Me-
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PEeHHAMHM, A BO-BTOPELIX, IIPM KBAHTOBAHMHM COXPaHAKTCA He TOYHELIE,
a OJM3KMe K HUM JAMCKDETHbIe 3HAUYEHUS.

O06BéM onudpoBaHHOrO 3BYKOBOTO (hparmMeHTa B OUTAX HAXOAUTCH
KAK OPOH3BEJeHHEe YacTOThl AUCKperusanuu B I'm, riayGHHBI KOAHPO-
BaHMUA 3BYyKa B OUTAX, AJHUTEJHHOCTH 3BYy4YaHWs 3allMCH B CEKVHIAX
¥ KOJHYeCTBA KaHAJOB.

o Bonpocel v 3apanusa

1. Kakum oOpazoM mIpoHMCXOAUT IIpeoOpaszoBaHUe HENPEePLEIBHOTO
3BYKOBOT'O0 CHUTHAJIA B JUCKPETHBIN IudpoBoil Kox?

2. Kax yacToTa AMCKpeTH3aUMM M TIIyOMHA KOAMPOBAHHUS BJIUSIOT
Ha KayecTBO Nu(poBOro 3Byka?

ITpousBoauTcss 4YeThipéxKaHabHas (KBAJpPO) 3BYKO3ANHMCh C dYa-
croroit auckpermsanuu 32 KI'm m 32-0MTHEIM paspelIeHHEeM.
3anuchk AauTcA 4 MHHYTHI, €€ pe3yJabTaThl 3aHOCATCA B (haiin,
crKaTHe JAaHHBIX He IpousBoauTca. Onpexenure npubIN3UTEIHHO
pasmep moJiydyeHHOro (aiina (B merabaiitax). B KauecTBe oTBe-
Ta yKaXuTe Onmsxaiimee K pasmepy Gaiya meinoe 4Ymcjo, Kpar-
Hoe 10.

S

o 4. MyssixanbHblil parmenT O6bl1 3anucad B dopmaTe MOHO, ONH(-
POBaH M COXpaHEH B BUAe Gdaityia 0e3 HCIOJB30BAHHA CHRATHSA
AaHHBIX. Pasmep mnosyuensoro taitnma — 49 M6aitr. 3atem TOT
K€ MY3bIKaJbHBIN (hparMeHT OBLI 3amucaH IOBTOPHO B (opmare
cTepeo (IBYXKaHaJlbHAS 34lIMCh) M OUM(POBAH ¢ paspellleHMeM B
4 pasa BbIllle W 4YacTOTOM AHCKpeTH3AIMH B 3,5 pasa MeHbIIe,
yeM B INepBeIi pa3. C:xaTue JaHHBIX He IPOM3BOAHJIOCH. YKa-
KuTe B MerabaiiTax pasmep (paitia, MONYYEeHHOO OPH MOBTOD-
HOU 3aIlucH.

MyssikansHbIi (parMedT ObLI onmudpPoOBaH U 3alHCAH B BHIe
daiina 0e3 HCHONB3OBAHUA CIKATHS AAaHHBIX. IloJyuuBIOHHACH
daiin 6611 mepegaH B ropof A mo KaHANy CBA3KM 3a 32 CeKyH-
OEI. 3aTeM TOT K€ MYSBIKAJbHBIMA (parmMedT ObLl ouudpoBaH
HOBTOPHO C pa3pelleHWeM B 3 pasa BbIIIE M YACTOTOH AMCKpe-
TH3aUVU B 3 pasa BhIlle, YeM B IepBBI# pas. CixaTue AaHHBIX
He npousBoauaock. IlonyuenHblit daitn Obl1 mepemar B ropox B.
ITponyckHas cmocobHOCTE KaHajla CBA3KM ¢ ropogom B B 2 pasa
BBIIIIE, YeM KaHaJa cBA3M ¢ ropoaoM A. CKOJIBKO CEKYHI IJIH-
Jachk nepenada ¢aitna B ropog B?

Q




KoaupoBaHue 3BykoBOo mHboOpmauum

6.

MyspikaabHbIH (QparMeHT ObLI OnMGPOBAH ¥ 3amMCcaH B BUJIE
Gaiina 0Ge3 HCHOJB30OBAHUA CHKATHA AaHHBIX. IloayumsBmwuiica
(haitn O6bl1 mepesaH B ropox A mo KaHaay cBasu 3a 96 cexyHi.
3aTeM TOT Ke MYS3BIKAJbHBIN (parMeHT ObLT ounudpoBaH IO-
BTOPHO C paspelmleHMeM B 4 pasa BRI U YaCTOTOM JIUCKPeTH-
danuu B 3 pasa HMKe, UeM B NepBelii pas. CykaTrwe JaHHBEIX He
npoussoguiock. Ilonyuenssiit aitn 6ei1 mepesan B ropojg B 3a
16 cexymzn. Bo CKOJBKO pa3 mHpomycKHas CIOCOOHOCTH KaHAJa
cBA3u ¢ ropogoM B Gosplme mponycKHOM €rHocoOHOCTH KaHAJa
CBA3HU ¢ ropomom A?

B ceru HHTepHer HaiiiuTe MHGOPMALNMIO O 3aIMCH MY3bIKAIb-
HBIX Opon3BefeHuit B (opmare MIDI. Ilouemy sammch 3ByKa B
aTOM QopmMarTe CYMUTAIOT AHAJOTMYHON BEKTOPHOMY METOAY KOJAU-
poBaHus rpadudecKux uzobpaxeHuii?

AononHuTensHble matepuans K rnase CMOTPWUTE B aBTOPCKOW Macrtep-
CKOMA.

A
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SNIEMEHTbI TEOPUU MHOXECTB
U AJITEBPbI JIOTUKU

§ 17
e HekoTopble CBeAEeHUS U3 TEOPUU MHOXECTB

17.1. NoHaTHUEe MHOXecCTBa

C moHATHEM MHOJKECTBA BBl IIO3HAKOMMJINCH Ha YpOKax Mare-
MaTMKM elé B HAYAJBHON IUKOoJe, a 3aTeM paboranu ¢ HUM IpH
M3YYEeHUH MATEMATHKHM B HHMOPMATHKM B OCHOBHOM IIKOJIE.

o MHOXecTBO — 3TO COBOKYMNHOCTb OGBLEKTOB MPOM3BOMBLHOW NPUPOAbI,
KOTOpas pacCMaTpyuBaeTCs Kak eAuHoe uenoe.

IIpuMepaMu MHOMKECTB MOTYT CJIYXKHUTb: MHOXXECTBO BCeX y4YeHH-
KOB BaIlero KJacca, MHOKecTBO Bcex xureneit Camxr-IlerepGypra,
MHOKECTBO BCEX HATYDAJbHBIX YHUCEJI, MHOMKECTBO BCeX DellleHH# He-
KOTOpPOro ypaBHEHHd U T. I.

MHOecTBa HNPHUHATO O00O3HAYATH NPONHMCHBIMM OYKBAMH JIATHH-
ckoro andasura (A, B, C, ..). O6bexkTsl, BXoAAIIue B COCTaB MHO-
JKecTBa, HA3LIBAIOTCA €ro dJeMeHTaMH.

MHOKEeCTBO MOKHO 3a/aTh CJIEAYIOIIMMH crocobammu:

1) mepeuncieHEHeM BceX €ro 3JIEMEHTOB;
2) XapaKTepUCTUUYECKHM CBOMCTBOM €I'0 3JIEMEHTOB.

B nepsBoM caydae BHYTPU (HUTYDPHBIX CKOGOK NEPeYHCIAIOTCH
Bce OOBEKTHI, COCTABIAIONIME MHOXecTBO. Kamablii 06beKT, BXO-
ASAO(MA B MHOMKECTBO, YKaablBaeTcs B (HUIYPHBIX CKOOKax JuINb
OJUH pas.

Hanpumep, sanuce M = {1, 3, 5, 7, 9} osHauaeT, YTO MHOXe-
ctBo M cocrour u3 umcen 1, 3, 5, 7 m 9. TouHo Takoil Ke CMBbIC]
6yzer mmern samuces M = {3, 1, 5, 9, 7). Unavye rosops, NOPANOK
pACIIOJIOMKEeHUA JJIEMEHTOB B (PUI'YPHBIX CKOOKaX 3HA4YeHUs He HUMeeT.
Ba)XHO TOYHO YyKa3aTh, KaKue MMEHHO OOBeKThl ABIAITCA dJIEeMeH-
TAMHA MHOXKECTBAa.




HekoTopbie cBeAeHUs U3 TeoOpun MHOXXEecCTB

Hanpumep:

* ypcso 5 ABASETCH JJEMEHTOM MHOKectrBa M: 5 € MV,
® ypcao 4 He ABIAAETCA 3JIeMeHTOM MHOKecTtBa M: 4 ¢ M.

ITo Ke MHOYKeCTBO MOJKHO 3aJaTh C NOMOINbI0 XapaKTepHUCTH-
YeCKOro cBoicTBa 00pasyloluX ero 3JeMeHTOB — TaKOor'o CBOMCTBa,
KOTOPBIM 06JIaZjaeT KayKAbli 2JIEeMEHT, IIPUHAAJIEKAIIUN MHOXECTBY,
u He o0sazaeT HU ONHWH BJIEMEHT, KOTOPHIA eMy He NPHHAIJIEeXHT.
B Hamem mpuMepe MOXXHO TOBOPUTE O MHOMKECTBe HATYPAJIBHBIX
O/THO3HAYHBIX HEYETHBIX YHCe].

B paccmarpuBaemMoM MHOMecTBe M COAEPKHUTCH D 3JIEMEHTOB.
dro obosmauarorT Tak: |[M|= 5. MOKHO COCTABHTH MHOXKECTBO, CO-
nep:Kaiee Jpo0oe uuMcao sjaeMeHToB. Hampumep, MHOMKECTBO BcexX
KODHei#t ypaBHeHHMA x2 — 4x — 5 = (0 KOHeYHO (ABa aJ1eMEeHTAa), a MHO-
JKEeCTBO BCeX TOYeK IpAMoi OGeckoHeuno. MHOMKeCcTBO, He coAepKa-
1jee HA OAHOI'O 3JIeMeHTa, Has3klBaeTcd IIYCTHIM M 00O3HAUYAeTCHA CHM-
BOJIOM .

IlepBrlit crioco® 3afaHMA MHOMKECTB IPHUMEHHM TOJBKO I KOHEeY-
HBIX MHOJYKECTB, /Ia ¥ TO IPH YCJIOBHH, YTO YHCJO 3JIEMEHTOB MHOMKe-
CTBa HeBeJMKO. BTOpBIM cmocofoM MOXKHO 3aJaBaTh KaK KOHEYHEIe,
TaKk U OeCKOHEUHBIe MHOYKECTBA.

W3 HeKOTOPBHIX BJEMEHTOB MHOKecTBa M MOMKHO COCTaBHTH HOBOE
MHOKecTBo, Hanpumep P: P ={1, 3, 5}.

Ecnu kaXkOBIA dJIeMeHT MHOKecTBa P TIpUHAANEKUT MHOMKECT-
By M, TO roBopsAT, utTo P ecTh mogmMHOXkecTBO M, U 3aIMCHIBAIOT:
Pc M.

Camo mHOXecTBO M dABJAETCA CBOUM IIOJAMHOYKECTBOM, T. K. Kam-
Ablil aygeMeHT M npuHaIIEKUT MHOXKecTBY M. IlycToe MHOMKeCTBO
TAKKe SABJIAETCA IOJAMHOMKecTBOM M.

Paboras ¢ o6beKTaMH KaKOM-TO ONpeeJEHHON NPHUPOABI, BCerja
MOJKHO BEIIEJHTH «caMoe 0OJbIIOe» WM YHHUBEDCAJbHOE MHOYKECTBO,
coziepoKaliee BCe BO3MOXKHEIE IIOAMHOXKecTBa. IIycTe A — MHOXKECTBO
Y@THBIX uyucen, B — MHOXeCTBO HATypaJbHBIX uucen, C — MHOMKe-
CTBO 4HMCeJ, KPATHBIX IATH. Torga caMbIM OOJBIIMM MHOYKECTBOM,
cozep:xamumM B cebe MHOecTBa A, B m C, a Take apyrme Iio-
nobHBIe MHOXKeCTBa, OyAeT MHOMKECTBO ILEJbIX YHCell. YHHBepcalbHOe
MHOKecTBO Oyaem oGosHauate Oyksoi U.

Ona HaraagHOro H300pasKeHHs MHOMKECTB HMCIOJbL3YIOTCA KDPYrH
ditnepa (puc. 4.1). Touxm BHYTpH Kpyra CUHTAIOTCA BJEMEeHTaMH
MHOKeCcTBa.

1) CumBON € HA3HIBAETCA 3HAKOM IDHMHANIEKHOCTH.

§17
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® x

1 2
Puc. 4.1. I'paduuecroe uzobpaxenne MHOMKecTB: 1) x e M, 2) x ¢ M
17.2. Onepauumn Hap MHOXecTBaMm

Hap MHOKecTBAMM, Kak M HAJ UYHCIAMM, IPOM3BOAAT HEKOTODEIE
omepanuu.

0 MepeceuyeHnem paByx MHOXecTB X M Y HasbiBaeTCd MHOXECTBO WX
oBLmx 3NeMeHTOoB.

Ilepeceuerne MHOXMKecTB 0003HAYAIOT C MOMOINBLIO 3HaKa MN: X NY.
Ha pucynke 4.2 sakpameno mHOectBo X NY.

X Y

Puc. 4.2. I'padbuueckoe maobpakenne mMHo:KecTBa X MY

ITyere muOecTBa X uM Y cocroar m3 OYyKB:
X = {m; , o, n, a};
Y={y, p, 0, K}
9TH MHOXKeCTBa HUMeIOT OfIiHe 3JeMeHTBI: K, O.
XNnY ={x, o}.

Muoxectea M u X He uMerOT OOIIMX 3JIEMEHTOB, WX Iepecede-
HHUe — IIyCTO€ MHOMKEeCcTBO:
MnX-=@.

ITepeceuenue muO)KectB M um P ecth MHOMKecTBO P, a mepeceue-
HHUe MHOXecTB M u M ecTs MHOMecTBO M:

MnP=P;

MnNnM=M.
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OObeauHeHMeM ABYX MHOXECTB X U Y Ha3blBAETCS MHOXECTBO, COCTOS- o
uee M3 BCeX 3INEeMEHTOB 3TUX MHOXECTB W HE coaepXxaulee HUKakux
APYrx 3nemMeHTOoB.

O0beguHEHWE MHOMeCTB 0003HAUalOT € TOMONIILI0 3HAKa \U:
X kX
Ha pucynke 4.3 sakpameno mMHOMXecTBo X U Y.

X ¥

Puc. 4.3. I'pajpuueckoe usobpaskenue mHOKecTBa X U Y

Jisa HAIIAX IPHUMEPOB:

XuY={m, K, 0, 1, &, ¥, P}
MUX={1, 3, 5, 7, 9, o1, K, o, J, a};
MuP=M; MuUM=M.

Mopymaiite, BO3MOXHO N paBeHcTBO: AU B=A N B, 0

ITepeceuenne u oOGBLEJUHEHUE BBHINOJIHAIOTCH AJS JIO00H napHI
MHOKecTB. Tperbsi omepanusi — HONMOJHEHHE — HMEeT CMBICJ He JJIs
BCEX MHOXKECTB, a TOJBKO TOTIZA, KOTZA BTOPO€ MHOMKECTBO SBJIAETCH
TOAMHOJKECTBOM IIEPBOTO.

Myctb MHOXeCTBO P sBnseTcs NogMHOXECTBOM MHoxectsa M. Jonon- 0
HeHuem P N0 M HasbiBaeTCs MHOXECTBO, COCTOSILLEE M3 TeX 3/IEMEHTOB
M, koTopbie He Bownu B P.

Homomserne P no M o6GosnauarorP: P = {7, 9}.
Hononseane M po M ecTh mycTOE MHOMECTBO, AONOJHEHHE IIy-

croro MHOXXecTBa A0 M ectv M: M =J; @ = M.

Oco0rlii UHTepec NPEeJCTABISET JONOJHEHHE HEKOTOPOro MHOMKe-
crBa B o yHmBepcanbHOro MHo)KectBa U. Hanpumep, eciim B — sT10
MHOKECTBO TOYEK, NPUHAJIeKANINX HEKOTOPOMY OTPe3Ky, TO ero JAo-
nonHeHEWEM B [0 yHUBEpPCAJIbHOrO MHOKecTBa U, KOTODHEIM B JaHHOM

clydyae sBJIAETCA MHOYKECTBO BCEX TOYEK UHCJIOBOM HPAMOM, sBJISAET-
cd MHOKECTBO TOYeK, He NPUHAMJIEKANMX AaHHOMY OTDEe3KY.




Maea 4. Teopus MHOXECTB U anrebpa Nnoruku

B ofmem ciaydae mMoskeMm samucath: B U B=U (puc. 4.4)

Puc. 4.4. JlononEeHEHe MHOXecTBa B [0 yHMBepCAJIbHOIO MHOMKECTBAa

Ha pucyske 4.5 BuasO, 4TO MHOXKecTBO A U B Oyjer coBmajaTh

C YHHUBepCaJbHBIM, eciu A Oyger COBHAAATE ¢ MHOXeCTBOM B mim
coZlepsKaTh ero B KadecTBe IIOAMHOKeCTBa. B mepBoM ciydae, T. €.
npu A= B, MB HMeeM [eJ0 C MHUHUMAJIBHBIM MHOXKECTBOM A,
Takum 4dro A U B =U.

Puc. 4.5. Brifop Takoro MHOMecTBa A, ato AUB=U

@ Kakum ponmkHo OblTb MHOXecTBO A Ana Toro, 4106kl MHOXECTBO

A U B coBnagano ¢ yHuBepcanbHbiIM MHOXECTBOM?
Ons oTBeTa Ha 3TOT BOMPOC BOCNOML3YWTECH PUCYHKOM 4.6,

A=B AcB BcA

Puc. 4.6. Brifop Takoro MHOKecTBa A, 4TO Z uB=U
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17.3. MowHOCTL MHOXECTBa

MOLLHOCTLIO KOHEYHOro MHOXECTBa Ha3blBAeTCA YUCNO ero 3/1eMEeHTOB.
MouHocTe MHOXecTBa X oboaHadaetcsa |X|.

B paccMoTpeHHBIX BeImie mpmMepax |X| =5, |M| = 5.

Yucao aneMeHTOB O00beJWHEHHs JBYX HeIepeceKalollUXca MHO-
JKeCTB PaBHO CyMMe 4HCeJ 3JIEMEHTOB 9THX MHOecTB. Tak, B o0benu-
Henun MHOKectB M u X comepxwurca 10 anementos: [M U X| = 10.

Ecim ke MHOMXECTBa IMepPeceKarTcd, TO YUCJIO 5JIeMeHTOB 00b-
eMHEeHUs HaxoauTcsa ciaoxkuHee, Tax, X cocrour u3 5 2JIeMEHTOB,
MHOKecTBO Y — u3 4, a ux obopenquaenue — u3 7. ClokeHHe 4duces
5 u 4 paér Ham uucygo 9. Ho B 5Ty cyMMy ABaXAbl BOIIJIO YHCJIIO
9JIEMEHTOB IiepecedeHusi. YTo0bl MOJYYUTH IPABUILHEINR Ppe3yJIbLTAT,
HAZO K 4YHCJIY 2JeMeHTOB X mNpuOaBHTh UYHCIO 3JIEeMEHTOB Y H H3
CYMMBI BBIYECTh YHCJIO 3JIeMeHTOB nepecedeHus. IlosyuenHas dopmy-
JIa TOAXOXUT s JMIoGBIX ABYX MHOskects: |[X U Y| =|X|+[Y]-|X nY].
OTO YacTHBIH ciaydyail TAaK HA3LIBAEMOIC NPUHIMIA BKJIYEHHI-UCKJIIO-
YeHWH.

MPUHUMNOM BKMIOYEHWU-UCKIIOYEHWIA HasbiBaeTca dopmMyna, No3sBonsio-
LWas BbIYUCAUTE MOLUHOCTE OObeauHeHus (nepeceyeHrsl) MHOXECTB, ecnn
M3BECTHbI UX MOLUHOCTM W MOLLUHOCTW BCEX WX nepeceveHuii (ob6veam-
HEHWA).

HOns cnydasa obbefUHEHUSA TPEX MHOMeECTB (OpMyJia HMeeT BHI:
XuYuZl=IX|+|Y|+|Z2 - X nY|-IXnZ-[YnZ|+|XnYNnZ.

Amnanorndable (OPMYJIBI CIPABEAJMBBI ¥ JJIA IlepecedYeHHs MHO-
JKeCTB:

X Y] =|X]+[Y] - X U Y];
XnYnZIl=IX|+[Y]|+|Z| - X vY|-|XUZ-YUuZl+|XUuYUZ.

IIpumep. B 3umMHHE 03H0pOBUTENILHEIN Jareps ornpaBiaserca 100
CcTapIIeKJacCHUKOB. IIouTy Bce OHH YBJIEKAIOTCS CHOYDODAOM, KOHBKAa-
MH HJI7 JbhxamMu. IIpm aToM MHOrMe M3 HUX 3aHHMAIOTCA HE OJHMM,
a AByMA W Jaske TpeMms BupamMu crnopra. OpraHmsaTopbl BBISCHUIH,
4TO BCEro KararThes Ha cHoybopae ymeior 30 pebsar, Ha Jgbikax — 28,
Ha KOHbKax — 42. Bcero yMeHMeM KaTaTbCs HA JBDKAX U CcHOybGopae

t

QB
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H3 HUX MOTYT IOXBacTaTkcsa 8 pebaAT, Ha JABIKAX W KoHbBKax — 10,
Ha cHOyOOp/Je M KOHbKaX — O, HO TOJBKO TPO€ H3 HHUX BJIAKEIOT
BCeMH TpeMda BUAaMHu crnopra. CKOJIbKO pebAT He yMeeT KaTaThCs HU
Ha cHOyOOopZe, HHM Ha JbIKAaxX, HA HA KOHbKax?

O6Gozrauum uepesd S, L u K MHOKecTBa CHOYOODHMCTOB, JILIMK-
HUKOB U JobuTesneli KOHBKOB coorsercTBenHo. Torma |S|= 30,
|L| = 28 u |K| = 42. Ilpu arom |SNL| =8, |[K "L =10, |[SnK|=5,
ISALAK|l =23

O6benuHeHENe MHOXKecTB S, L m K — 3TO MHOMeCTBO pebsAr,
yBAeKapmuXcA X0TA Obl KAKMM-TO BHIOM CIOpPTAa.

ITo (opmyiie BKIIOYEHHHM-UCKIIOUEHUN HAXOAUM:

[SULUK|=380+28+42-8-10-5+ 3 =80.

Taxum obpasom, u3 100 crapmeksaccHukos 20 He YMEOT KaTATb-
cA HHM Ha CHOyDOpAe, HHM HA JILIKAX, HU HA KOHBKAaX.

CAMOE TIJIABHOE

MEHOKecTBO — 9TO COBOKYIHOCTH OOBEKTOB HPOHU3BOJBHOM IIpU-
POAEI, KOTOpas pacCMaTPUBAETCA KaK eJWHOe IeJIoe.

IlepeceyenmeM aBYyX MHOMKecTB X M Y HA3bLIBAETCS MHOYKECTBO
X OOIIHX 3JIeMeHTOB.

O6wenuEeHNeM [JBYyX MHOMKecTB X ® Y Has3bIBAETCS MHOKECTBO,
COCTOsAIIIlee M3 BCEeX 3JIEMEHTOB O9THX MHOMKECTB M He cojepikaliee
HHUKAKHUX JPDYrux 3JIEMEHTOB.

IIycre MHOMecTBO P siBjisieTcsi MOAMHOXKECTBOM MHOKectBa M.
Hononnermem P no M HasbIBaeTcaA MHOKECTBO, COCTOAIlee M3 TeX
ayjeMeHTOB M, KOTOpEIe He BOILIH B P.

MoOIIHOCTEI0O KOHEYHOI'0O MHOYKECTBAa HA3LIBAGTCH YHCJO ero aje-
MEHTOB.

DopMysia BRIIOYEHHUH-UCKJIOUYEHHUH I103BOJIAET BBIYMCINUTH MOII-
HOCTh O0BeguHeHHUs (IepeceyeHHWsA) MHOMKECTB, €CJHM H3BECTHBI HX
MOIIIHOCTH M MOIIHOCTH BCeX HX liepeceueHuil (oObemumHEHMI).

Bonpocbl n 3apanumsa

1. Eciu muOM)ecTBO X — 3TO MHOYKECTBO HATYDPAJLHBIX YHCe,
OeNAIMUXCA Hameno Ha 2, a Y — MHOMECTBO HATYPAIBHEIX
yuces, AeNAIUXCA Halejdo Ha 3, To 4ro Oymert:

1) mepeceyeHHEeM 2THX MHOYKECTE;
2) o6pefHEHHEM 3THX MHOMKECTB?
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2. ITyctb MHOMKecTBO X — 5TO MHOMKECTBO HATYDPAJbHBIX YHCeJ,
AendAmuxcsa HameJo Ha 18, a Y — MHOMKeECTBO HATYPaJbHBIX
uuces, AeJNAINUXCA Haneno Ha 14, YKaXuTe HauMeHbIIee YHC-
JIO, BXOJfAIIEe:

1) B nepeceuyeHue 3TUX MHOKECTB;
2) B o0'beiMHEHHE 9THX MHOMeCTB?

3. IIycre A, B u C — HeKOTOpble MHOMeCTBa, 0603HAUEHHBIE KpY-

ramu, U — yHHUBepcaJbHOe MHOXKECTBO.

C nomomipio omepamnuii o6GBeIWHEHUS, TIePeceYeHUs ¢ HOIOJIHe-
HHAA 00 YHHBEPCAJIBLHOTO MHOXKeCTBa BhIpasure uepes A, B u C
CIefyIONIHe MHOYKeCTBa:

NDiv2udud4dubub; 4) 204050V 6;
2) 2V 5; 5 1u2u 8;
3) 5; 6) 8.

4. B nepsyio cmeHy B Jarepe «Ilybxm» orabixanu: 30 OTIHMYHHMKOB,
28 mobGemureneit onumnuan u 42 cnoprcmena. IIpu stom 10 ue-
JIOBeK OBLIM M OTJIMYHUKAMHU, W TOOEIUTENAMU OJMMIIHAL, 5 —
OTJIMYHUKAMHM M CHOPTCMeHaMu, 8 — cIopTcMeHaMu U nobemu-
TENSAMUA OJHMIIHAA, 3 — W OTJWYHUKAMH, M CIOPTCMEHAMH, U
nobeaurenamu omumnuaz. CKOIBKO pebAT OTABIXANO B Jjarepe?
CrapmeKkJIacCHMKH 3allOIHANH aHKETy ¢ BOIpocaMH 06 dK3ame-
Hax mo BeIGopy. Oxasanock, 4yro BhIOpaniu OHH HHDOPMATHKY,
(usuky u obmecrBosHanue. B kiacce 38 yuenmxoB. O6mect-
BO3HaHMe BeIOpan 21 yYeHWK, NpPUUYEM Tpoe W3 HHUX BHIGpaTH
emé u mHPOpPMATHKY, a IecTepo — emé um usury. OfuH yue-
HHK BbIOpays Bce Tpu mnpegmera. Bcero uuHpOpMaTHKY BHIGpa-
au 13 y4YeHHKOB, NATEPO M3 KOTOPHIX YKasaad B aHKeTe ABA
npegmera. Hazo omnpemenuTs, CKONBKO e VIEeHHKOB BHIGpaIu
dusury.

"
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%6, U3 100 uenoBex 85 3HalOT AHrIMUCKHUNA #A3BIK, 80 — wucnas-
cKuii, 750 — Hemenxmii. CKOJIBKO 4YeJIOBEK 3HAIOT BCe TPHU HA3BI-
Ka?

§ 18
AnreGpa norukm
W3 xypca muGOpMATHKN OCHOBHOH IIKOJBI BBl 3HaeTe, 4TO A

KOMIBIOTEPHBIX HAyK OoJiplloe 3HaUYeHHE HMeeT MaTeMaTH4YecKasd
JIOTHKa, a TOYHee, €€ 4YacTh, HasbiBaemasa ainreOpoi JIOTMKH.

0 Anrebpa noruku — pasgen MareMaTuku, U3y4arowWid BbiCKasbiBaHWs,
paccMaTpuBaemble C TOYKW 3PEHUs MX JIOTUMYECKMX 3HaAYeHUH (MCTUHHO-
CTWU WUNK NOXHOCTK), W JIOTMYECKMEe onepauun Hap HUMU.

Dxopok Byns (1815-1864) — awWrnuiickuin marema-
TUK, OCHOBOMONOXHWUK anrebpol noruku. [x. Bynb
nayyan Norvky MbllUNEHUS MaremaruyeckuMu mMetoga-
M 1 paspabotan anrebpavyeckue MeToAbl pelleHus
TPAOMUMOHHBLIX norudeckux 3anad. B 1854 roagy oH
ony6nukosan paboTy, B KOTOPOMA W3NOXWN CYTb an-
rebpbl NOrMKWM, OCHOBAHHOW Ha Tpéx onepauusax: and,
or, not. Jonroe epems anrebpa norvkn Gbina nM3secT-
Ha AOCTATOMHO Y3KOMY Knaccy cneuuanucros. B 1938
rony Knop LWeHHOH npumeHwun anrebpy noruku ans
onucaHus npouecca GYHKUMOHMPOBAHWUA peneiHo-
KOHTaKTHbIX WU 3NEKTPOHHO-NaMMOBbIX CXEM.

18.1. Jlorn4yeckue BbiCKa3biBaHMA M NEepemMeHHblie

0 BoickaabiBaHue — 3TO MNPeASIOKeHne, B OTHOLUEHUWM KOTOPOro MOXHO
cKasaTb, UCTUHHO OHO WAM JIOXHO.

Hanpumep, BeicKaseiBaHue «J[sxopax Byab — OCHOBOIOJIOMHHUK
anre6phl JIO'MKU» MCTHUHHO, a BBICKasbiBaHMe <«2 + 2 = 5» JIOXKHO.

Q Yto Bbl MOXETe cka3aTb 06 WMCTUHHOCTW WKW NOXHOCTWU NPEeANnoXeHus
«[laHHOE BbLICKa3biBaHUE — JIOXb»?
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W3 mMeromUXCA BBICKA3BIBAHMN MOXKHO CTPOMTH HOBBIE BBICKA-
3pIBaHUA. {18 3TOTO HCHONB3YIOTCH JIOTMYECKHE CBASKHM — CJIOBA U
CJIOBOCOYETAHHUSA <«HEe», «H», «HJIHU», «ECJIH .., TO», «TOTAA U TOJBKO
TOrZa» M Ap.

BbickasbiBaHus, 00pa3oBaHHble W3 APYTMX BbiCKa3blBaHWi, Ha3bIBAKTCA
COCTaBHbIMU (CNOXHbIMK). BbiCkasbiBaHWE, HMKAKas 4acTb KOTOPOro He
AB/IAETCH BbiCKa3blBaHWEM, Ha3biBaeTCA INEeMEeHTapHbIM (NPOCTbIM).

Hanpumep, u3 ABYX IPOCTHIX BBICKA3LIBAHMII «AJurebpa Jsorm-
KM fBJISIETCA OCHOBOH CTPOEHHMS JIOTHYECKHUX CXE€M KOMIBIOTEPOB» M
«Anrefpa JOTMKH CIY)XHT MATEeMaTH4YECKOW OCHOBOH peIleHHs CJIO0XK-
HBIX JIOTHYECKHX 3a/a4» MOXKHO IIOJIYYUTH COCTABHOE BBICKA3bIBAHHE
«Asrebpa JIOTMKM SBJIAETCA OCHOBOW CTPOEHHUSA JIOTMYECKHX CXeM
KOMNBIOTEPOB M CHAYXXHT MaTeMATHYECKOM OCHOBOH peIleHus CJIOHK-
HBIX JIOTUYECKHX B3ajads.

O6ocHOBaHME MCTHHHOCTH MJM JIOKHOCTH 3J€MEHTADHBIX BBICKA-
3bIBAHMN He sABJAETCA 3ajadeil anreOpbl JIOTMKH. ITH BOIMPOCHI pe-
LIalOTCA TEeMH HayKaM#, K cdepe KOTOPHIX OTHOCATCS 3JIeMEHTAPHEIe
BBICKA3bIBaHUA. TaKoe Cy)KeHHe MHTEDPECOB IO03BOJIsAeT 0003HAYaTh BBI-
CKa3bIBAHUA CHMBOJHYECKHMH HMMeHamMu (Hanpumep, A, B, C). Taxk,
ecau 0003HAYMTHL dJIeMEeHTapHOe BhiCKadkiBaHWe «J[xopmx Byar —
OCHOBOIIOJIOXKHUMK aJrebpel JIOTMKH» HMeHeM A, a 3sJeMeHTapHoe
BBICKasbiBaHue «2 + 2 = 5» uMeHeM B, TO cocTaBHOe BHICKA3bIBaHUE
«[sxopmx Bysae — OCHOBONOJIOKHUK aare6pel JOrukKu, u 2 + 2 = 5»
MOXKHO 3amucaTh Kak «A u B». 3mece A, B — JloruyecKue IepeMeH-
HBIE, «H» — JIOTUYECKadA CBA3KA.

Jlornyeckas nepemMeHHas — 3TO nepeMeHHasi, koTopasi o603Hayaer
noboe BbiCKa3biBaHWE MU MOXEeT NMpuHUMaTb NOrMyeckKkne 3Ha4YeHus «UCTU-
Ha» UK «N0Xb»,

Jna jlorudecKUX 3HAYEHHU <«HCTHHA» H <«JIOXKb» MOI'yT HCIOOJb-
30BaThCA CJeOyIoIiHe 06033&‘19111{3:

Hcruna Jloxns
u JI
true false
za HeT
1 0

o
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WCTHHHOCTE MM JIOMKHOCTH COCTABHBIX BBICKA3LIBAHWN 3aBHCHT
OT MCTHHHOCTM MJH JIOKHOCTH 00pasyloIIMX HMX BBICKA3BIBAHUNA M
OIpe/ie/IéHHOM TPAKTOBKH CBSA30K (JIOTWYECKUX OIlepaluii HaJ BhICKA-
3LIBAHMAMMU).

18.2. Jlorn4yeckue onepauumv

0 JNlorvyeckas onepauus MONHOCTBIO MOXeT ObiTb onucaHa Tabnuuei
WCTUHHOCTY, YKa3biBaIOLWEN, Kakiue 3HaYeHWs NpUHMMaeT COCTaBHOE Bbi-
cKasblBaHWe NpU BCEX BO3MOXHbLIX 3HAYeHUsX o6pasylomx ero anemeH-

TApPHbIX BbICKA3bIBAHWNA.

M3 xypca mHGOPMATHKMA OCHOBHON IIKOJBI BaM M3BECTHBI JIOTH-
YecKHe ONepalnyy OTPUIaHWe, KOHBIOHKIMA W IuabloHKNuA. Ux Tad-
JIAIBEI UCTHHHOCTH IIPeJCTABJIEHBI HHIKE.

KonbroHKIHA M3 BIOHKIIHA Orpuuanue

A|B|AuB A| A AnmB A A

0 0 0 0 0 0 0 1

0 1 0 0 1 1 0

1 0 0 1 0 1

1 1 1 1 1 1

0 Jlorvdeckas onepauvs, CTaeAllas B COOTBETCTBUE [ABYM BbiCKa3blBaHUAM

HOBOE, SIBNSIOWEECH UCTMHHBIM TOrda M TOMLKO Toraa, korpa oba ucxop-

HbIX BbICKa3biBaHUA WCTUHHbLI, HA3LIBAETCS KOHBIOHKUUEeNH uin noruye-

CKMM YMHOXEHUEM.

JNornueckas onepauusi, CTaesllas B COOTBETCTBME [BYM BbiCKasbiBa-

HUSIM HOBOE, SIBNAIOLLEECH NOXHLIM TOrga M TONbKO Torga, Korga oba

WCXOOHbIX BbICKA3LIBAHUS NOXHbLI, Ha3bIBAETCA [MAUIBLIOHKUWEeW Wwin

NOrUYECKUM CNOXEHUEM.

Jlorudeckas onepaums, KOTopasi KaXAOMY BbiCKa3blBaHWIO CTaBuT B CO-

OTBETCTBME HOBOE BbICKA3blBaHUE, 3HA4YeHWe KOTOPOro MPOTUBOMONOXK-

HO WCXOOQHOMY, Ha3blBaeTCA OTPULIAHUEM WU MHBEpPCUEeW.

MpyY NOCTPOEHUWM OTPULAHUSI NPOCTOrO BbICKa3blBaHWSA!

* ucrnonb3yercsi 060POT «HEBEepPHO, YTO» UM K ckadyemomy pobasnsi-
eTca 4YacTuua «He»;

* B BbICKA3bIBAHUKM, COAEPXaLEM CJIOBO «BCE», 3TO CJ/IOBO 3aMeHseTcs

Ha «HeKoTopble» M HaobopoT.
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Paccmo'rpum HECKOJIBKO HOBBIX JIOTHYECKHX onepar.mﬁ.

Noruyeckan onepauus, CTassllas B COOTBETCTBME [BYM BbICKa3blBaHWU-
AM HOBOE, ABNAIOLWEeecs NOXHbIM TOrAa WM TOAbKO TOrda, Korga nepsoe
BbiCKasbiBaHWe (nocblika) WCTUHHO, a BTOpoe (cneacTByve) — NOXHO,
Ha3bLIBAETCA MMIJIMKAUMEen unn NOrM4ecKMM cnenoBaHuem.

Onepanus MMIUITHKauU oGO3HAUAETCH CHMBOJIOM —> M 3ajaércs
craepyounieil Tabiuieid MCTHHHOCTH:

A
0
0
1
1.

-~ lo|=|o |
HQHHL

B pasroBopHO#l peud MMILIMKAIIAXA COOTBETCTBYIOT IPEAJIOKEHUA,
coziepaKaIliue CBA3KY «eCJHH .., TO». OTY CBA3KY MBI MCIIOJb3yeM TOI-
Ia, KOTJa XOTHM IIOKA3aTh HAJW4YWe IIPUYMHHO-CJIEJCTBEHHOMH CBA3H,
WHAaYe I'OBOPs, 3aBHCHMOCTH OAHOIO coObITHMA OT Apyroro. Hanpumep,
IycTh HEKOTOPBIM YesioBeK ckasan: «HEciam saerpa Oyser xopoiuas
IIOTOZAAa, TO S MOMAY TIYyJAATh». SIcHO, UTO UeJOBEK OKAXKEeTCH JIKEeIOM
JHUIIb B TOM cCJy4Yae, eclH IIoroja AelicTBHTeNbHO OyaeT Xoporimeit,
a ryaatk oH He noiaér. Ecam ke moroza Oyaer IJjaoxoi, To, Hesa-
BHCHMO OT TOro, HOHAET OH TI'YJATH HJIH HET, BO JOKH €ro HeJIb3sd
OOBUHUTE: ofelllaHWe MOUTH IyJATH OH [AaBaJI JIMINb NPH YCJIOBHH,
4TO moroAa OyAeT XOpollei.

PesynpraT omepanuy HMILIMKAINN, KaK M APYTHX JIOTHYECKHX
onepamuii, OIpefeadeTcd HCTHHHOCTBI) HJIH JIOMKHOCTBIO JIOTHYECKHX
IepeMEeHHBIX, & He HaJHUYHEeM IPUUYHHHO-CJEICTBEHHBIX CBASEH MeXIY
BhICKasbiBaHUAMHU. Hanpumep, abcypjHOe ¢ KUTEHCKONH TOUKH 3pe-
HuA BeIcKaseiBaHMe «Ecim 2 > 3, TO CyIIECTBYIOT BeAbMBI» SIBJISETCSH
HCTHHHBIM C TOYKH 3PEHHA ANreGphHl JIOTHKH.

Jloruyeckas onepauus, CTassillas B COOTBETCTBME ABYM BbiCKa3bliBaAHUAM
HOBOE, fABNAIOWEECH WMCTUHHLIM TOr4a WM TOALKO TOraa, Koraa TOMbKO
OOHO M3 OBYX BbICKa3blBAHWIA MCTMHHO, Ha3blBAETCA CTPOroW (MCKMo-
Yyawuwen) AU3bIOHKLUWEHA.
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Crporasa ausbOHKUUA 0003HAYaeTcsi CUMBOJOM @ M 3amaéres cie-
Ayomei Tabauiei MCTHHHOCTH:

kS

= = o o
=l ol = ol b
ol ==l S| B

B pycckom sAsbIKe cTporoit (pasjpenuTenbHOH) AUIBIOHKIHH CO-
OTBETCTBYET CBA3Ka «Jubo». B oramume OT OOBIYHON AUIBIOHKIHH
(cBsAI3KA «HMJIM») B BHICKA3bIBAHUM, COLEPIKAIEM CTPOryI0 AU3BIOHK-
IIAI0, MBI YTBEp)KJaeM, 4YTO IPOM30MAET TOJBKO OJHO COOBITHE.

Hanpumep, BeicKaswiBaa yTeepikaenue «Ha cerogmamEeM MaTde
Ilersas cuputr Ha TpubyHe A nuGo Ha TpubyHe B», MBI cumTaem, uTo
Ilers cuaur am6o TONBKO Ha TpubGyHe A, aM60 TONBKO Ha TPUOGYHe
B, u 4To cuUzeTh OZHOBpeMeHHO Ha AByx TpubyHax Ilers He Moker.

0 JNloruyeckan onepauunsi, CTasAllas B COOTBETCTBME ABYM BbiCKa3biBaHM-

fIM HOBOE, ABNAIOLWEECH UCTUHHBLIM, Korga 06a UCXOAHbIX BbiCKa3biBaHWUA

WUCTUHHBI UM 06a MCXOAHBLIX BbICKA3biBAHUA NOXHbI, HA3bIBAETCH BKBU-
BaneHuMen i paBHO3HaA4YHOCTLIO.

B noruke sKBUBAJIEHIUA 0003HAYAETCHA CHMMBOJIOM <> ¥ 3a4aéTcs
ciaenymouieil Tabaunei MCTUHHOCTH:

— wcc’.‘c.
=lo|l=| ot
.-ccp-i

B pasroBOpHO# peuyu JIs BBIPDAYKEHHUS B3aMMHOM 00YCJIOBJIEHHOCTH
HCIIOJIE3yeTCHA CBJA3KA «TOrJa W TOJBKO TOrja, Korga», a B MareMma-
THKEe — CHEOGXOAHMO H OOCTATOYHO».
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Paccmorpum BeIcKasbiBaHue «Jlenuc moiigér B OGacceitH Torma u
TOJNBKO TOT/A, KOrZAa OH BBIYYUT YPOKH».

DTo BHICKA3LIBAHHME MCTHHHO (ZOrOBOPEHHOCTHL CcoOsI0faeTcs),
ecJM MCTUHHBI 006a 31eMeHTApHBLIX BbiCKasbiBaHUA («leHumc moiaér
B GacceitH», «JleHMC BBIYYHT YPOKH»). BeickasbiBaHWe HCTUHHO (HO-
TOBOPEHHOCTL HE HAPYIIAETCs) M B TOM cJiydae, eciau oba sjeMeHTap-
HBIX BBICKa3bIBaHHUA JOKHEI («[deunc He moizér B Gacceitn», «[lenuc
He BBIYYHT YPOKH»)., EcaM Ke OJHO M3 OBYX BHICKA3BIBAHUH JIOMKHO
(«Jeruc moiiaér B OacceilH, XOTA M HE BBIYUYUT YPOKH», «JleHHC BBI-
VYHT YPOKM, HO He MOUAET B GacceiiH»), TO AOrOBOPEHHOCTL HapyIla-
eTcd, ¥ COCTABHOE BLICKABLIBAHHE CTAHOBUTCH JIOMKHBIM,

A ceffuac TOCMOTPUTE BHUMATEJLHO HA TaOIMIbl MCTUHHOCTHU
CTPOro# AMIBIOHKIMY M SKBUBAJICHIIUM: €CJIM HA HEKOTOpoM Habope
JIOTMYEeCKUX NEPEMEHHBIX Pe3yJIbTATOM CTPOroif AU3BIOHKIMU SABJIAET-
cA HMCTHHA, TO HA 3TOM ’Ke Habope pes3yJabTATOM SKBHBAJCHIHMH BCerjaa
Oyzmer J03Kb, W Haobopor. Mo:xHO chesiaTh BBIBOJBI:

e omepanus SKBUBAJIEHIWM €CTh OTDHUIAHHWE ONepalul CTPOroi
au3bloHKINE (A <& B= A@®@B);
s Oomepanusa CTPOroil AUSBIOHKIUMKA €CTh OTPHUIAHHEe OIepaluH K-

BuBaneHnuu (A ® B= Ao B).

Ha cerogpamEwnii AeHs B ajaredbpe JOrMKHM He CYIIeCcTByeT YHH-
GUIUPOBAHHON CHUMBOJIUKHU AJNA 0003HAYEHUS JIOTHUYECKHUX OlepalmuH.
B rabnune 4.1 npeacraBieHBl JoTMYECKHe ONepaluyd M uX HauboJee
pacrpocTpaHéHHbBIe 0003HAUEHUA, MCIIOJb3yeMble KaKk B anrebpe Jjoru-
KH, TAK M B HEKOTOPBIX SA3BIKAX IPOrPAMMHMPOBAHUA. 3OECh Ke IIpH-
BeJleHbl peuyeBble 0060POTEHI, COOTBETCTBYIOIIHE JIOTHYECKHM OIepaluaM.

Tabnuua 4.1
Jlornyeckme onepauum M ux obBo3HaueHus
Onepauus O6oznauenue Peueroit oGopor
Orpunasue (MHBEpCHHA, —A, z_i, HE A, «He», «HeBepHO, 4TO»
aorudeckoe HE) not A
Konwoakuusa (mormye- AAB, A&B, «H», ¢xark .., TaK H»,
CKOEe YMHOMeHHe, JIOTH- A* B, AB, «BMecCTe C», ¢«HO»,
yeckoe H) AW B, Aand B | «xora», <a»
OuabroEKOUA (Joruye- Av B, A+B, «Unu», «unu .., WIH ...,
CKO€ CJIOKeHHe, JIOTH- A|B, AWIHU B, | nau oba BMecTe»
geckoe MJIN) Aor B
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Oxonuanue maba. 4.1

Onepanus O6o3nauenne Peuesoit oGopor
Crporas IU3BIOHKIIUA A@®B, AxorB | «Jlu6o .., 1ubo», «TOIBKO
(uckaOUaONIas AU3L- w HJIH TOJNBKO»

IOHKIHA, UCKIII0Yaioee

HJIN)

WUmvnuukanus (goruge- A—>B, A= B «Ecau .., TO», «H3 ..
CKOe CJeZOBaHUe) cHaenyeT», «BJIEUET»
OKBUBANEHIUA (3KBHUBA- A B, A< B, «DKBUBAJIEHTHO», «PaB-
JIEHTHOCThL, PABHO3HAY- A=B HOCHJIBHO», «He0OXoamMo
HOCTE) M [IOCTATOYHO», <«TOUZA H

TOJBKO TOrga, Korgas

Onepanus OTpPUIAHMA BBLINOJHSAETCS HAJ OLHUM omnepaHgom. Ta-
KHe oIepalnyuy Has3bIBAIOTCA ONHOMECTHBRIMH MM YHapHBIMH. Bcee
ocTaJIbHBle JIOTHYeCKHe OIlepaluy, IpeJcTaBjieHHble B Tabaune 4.1,
BBINOJIHAIOTCA HAJ JABYMSA ONEepaHJAM# M Ha3bIBAIOTCH ABYMECTHBIMU
wiH OMHAPHBIMH.

18.3. Jlornyeckue BbipaXXeHuUs

CocTaBHOe norvyeckoe BbICKasbiBaHWe MOXHO NpeacTasuTb B BUAe fo-
rMYeckoro BbipaxeHus (popmynbl), COCTOALLEro M3 NOMMHYECKUX KOHCTaHT
(0, 1), nornyeckux NEpPemeHHbIX, 3HAKOB JIOMMHYECKMX onepaumii u ckobok.

Jas JOrHYecKOro BBHIPAYKEHHS CIpPaBEIJIHBO:
1) Bcakad JOTHMYeCKad IepeMeHHasd, a TaKiKe JOTHYeCKHe KOHCTAHTHI
(0, 1) ecTs JOrHMYecKOe BBIpAKEHHE;

2) ecim A — JlOrMYyecKoe BBIpAXKeHHe, TO M A — JIOTMYecKOe BhI-
paKeHue;

3) eciu A u B — BhIpasKeHusi, TO, CBA3aHHbIe JI000H OMHApPHOM oIe-
panueii, OHH TaKKe MPEeACTABIAIT coO0M JIOTMYECKOe BBIPAYKEHHE.
Ilpu mpeoGpa3oBaHUM HJIHM BBIYHCIEHUH 3HAUYEHUS JIOMHYECKOI'O

BBIPAKEHHA JIOTHYeCKHe OIepPAIlMY BBINOJHAKTCA B COOTBETCTBUH C
UX IPHOPUTETOM:

1) orpunanue;

2) KOH'BIOHKIIUA;

3) AUBBIOHKIMSA, CTPOras AUIBIOHKIIHA;

4) IMIUINKAOWs, SKBHBAJEHIIHA.
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Onepanuy OZHOTO NPHOPHUTETA BHINOJHAITCH B MOPAAKE HX Cle-
JoBaHMA, cieBa Hanpaso., Kak u B apudmMerure, CKOOKM MEHHAIOT
HOPSAJ0K BHINOJHEHUS OIepaiuii.

IIpumep 1. BeIAicCHUM, KaKHe U3 IPUBEJAEHHBIX CJIOB YIOBJIETBO-
PAIOT JIOTHYECKOMY YCJOBHIO (mepBad OykBa corjaacHas —> BTOpas
OykBa coriacHas) & (mocsepHsasa OykBa rJiacHag — TPeAIOCHIeAHAS
OyKBa rJacHas):

1) O30H;

2) UTPA;

3) MADUII;
4) TPEHAX.

BEIUHACINM 3HAYEHHE JIOTHYECKOI'O BBIPAYKEHHUA HJIA KaXJOro M3

JaHHBIX CJIOB:
1)(0-1)&0—->1)=1&1=1;
2)0->1D)&(1->0=1&0=0;
N1->0&1->1)=0&1=0;
4)1->1D&O->1)=1&1=1.

HWrak, safaHHOMY YCJIOBHIO VIOBJIETBOPAIOT IIePBOe U UYeTBEPTOE
CJIOBA.

PemreHne JIOrHYECKOro YpaBHeHUdA — 3TO OJHH HJIH HECKOJIBKO
Haﬁopoa 3HAYEHUN JIOTUYECKHX IepeMeHHBIX, IPpHU KOTOPBIX JIOrHYe-
CKO€ ypaBHeHHEe CTAHOBHUTCA HCTHHHBIM BbBIDAXXE€HHEM.

Hpumep 2. Pemum jorudeckoe ypaBHeHHe
A->Cv({(BvC)&A)yvD=0.

Iu3bI0OHKOUA JIOKHA B TOM M TOJBKO B TOM ciydae, KOTJa JIOMK-
HO KaKaoe M3 o00pasyloImux eé BeICKasbiBaHWil, HWHBIME ciOBaMH,
Hamle ypaBHEHHE COOTBETCTBYET CHCTEME YpPaBHEHHIA:

A—C=0;
(BvC)& A=0;
D=0.

Taxum ob6pasom, 3HaueHue nepeMeHHOl D yike HalJeHO.

WMninkanus paBHA HYJII0 B eIUHCTBEHHOM cJlIy4yae — KOTZa U3
WCTHHBI ClIeAyeT JOb. VIHaue rosops, B HameMm ciaydae: A=1 n
C=0.

IToncTaBuM HalifjeHHbIe 3HAYeHUA I[IEPEMEHHBIX B YpaBHEHME
(BvC) & A = 0. IMToxyunm: (Bv0)& 1 =0 wm B =0, T.e. B=1.

Orser: A=1, B=1,C=0, D=0.
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Jlormyeckue ypaBHeHUsI MOIYyT MMeTh He OJHO, & HECKOJBKO H
Aa)Ke O4YEeHb MHOIO pelleHH#. 3avacTyio Tpebyercs, He BbINUCHIBAS
BCe DellleHHUA ypaBHEHHs, VKA3aTh HUX KOJHUYECTBO.

Ilpumep 3. BHIACHHUM, CKOJBKO DpAas3JMYHBIX pEIIeHHH HMeeT

Jorudeckoe ypaBHeHue (A& B& C)v(B & C & D) =1,
AuaBbIOHKIUA MCTUHHA, €CJIM MCTHHHO XOTA OBl OZHO M3 06pasyio-

IUX €€ BBICKA3BIBaHMI. PellleHWe MAaHHOIO JIOTHYECKOTO VPaBHEHUA

PABHOCHJIBHO COBOKYIIHOCTH, COCTOSIIE M3 ABYX YPaBHEeHHMN:

A&B&C=1;
B&C&D=1.

ITepBoe paBeHCTBO OyAeT BBHIOJHATHCA TOJNBKO npu A =1, B=1
u C=0. ITockonbky D B 2TOM ypaBHEHMM He 3aJeiiCTBOBAHO, OHO
MOXKeT NpUHUMATh Jio6oe U3 AByX 3HadeHuit (0 mam 1). Takum obpa-
30M, BCEro mepsoe ypaBHEHHE HMMeeT ABa PeIleHHusd.

CamMoCTOsITeNbHO BLISICHWUTE, CKONbKO PEeLUEHUA MUMEeeT BTOpOoe ypasHe-
HUe (M3 COBOKYNHOCTU OBYX YpPaBHEHWIA).
CKkONbKO pelleHnii UMeeT UCXOOHOE ypasBHeHue?

IIpumep 4. BuifACHEM, CKOJIBKO DPEIIeHHI WMeeT O4YeHb IPOCTOoe C
BHAY JIOTMYECKOe ypaBHeHMe Xx; & Xy - X3 & x4 = 1.

Beeaém sameny nepemenubix. Ilyers ¢ = x; & x5, 1y = x5 & x,.
Toraa ucxonHOoe ypaBHeHMe IPUMET BHA: £y — &y = 1.

Ha t, HMKaKMX OrpaHWYEHHiI HET, 9Ta NePEeMeHHAs MOXKeT Ipu-
HAMaTh 3HadeHuda 0 u 1. Mmmnukanmusa pasHa 0 ToasKo B cayuae,
korjga m3 umctHHBL (1) caeayer noxks (0). UcKaoumM 2TOT BapHaHT.
IlocTponM jgepeBo pellleHuii, NMpeACTABUB Ha HEM 3HAUYEHUS IIePeMeH-
HBIX t; ® {3, IPDA KOTOPRIX t; = Iy, =1.

/N N

Oe el el ts

IMonyuaem ana t; m ¢, Tpu HaGopa 3mauenwmii: 00, 01, 11. Ilep-
Bad ABOMUYHaA HNudpa B KarAOM H3 3THX TPEX HADOPOB — peayiabTaT
BhIpakeHus x; & x,, Bropaa — x3 & x,. PaccMorpum mepBhiit HaGop:
cyulecTsyer Tpu Habopa x; M X, Takmx, 4To Xx; & x, = 0, apyrumu
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ciaoBaMu, mepBelii 0 MBI MOMKeM HOJIy4uTh TpeMsa crocobammu. Bropoit
0 B sTom HabOpe MBI TAK)Ke MOKeM IOJYYHTH TPeMs crocobamMu.

W3 xypcoB MHMOPMATHKH W MATEeMATHKH OCHOBHOIl IIKOJBI BaM
HM3BECTHO OJHO M3 OCHOBHBIX NpaBUJI KOMOHHATOPHMKM — IIPABHWJIO
ymHOKeHus1. COIJIaCHO eMy, eciu 3JIeMeHT A MOXXHO BBIOpaTh n CIo-
cobamu, u npu job6om BeiGope A assemeHT B MOKHO BeIOpaTH M
cmocobamu, To napy (A, B) moxHO BBIOpaThH N * m crnocobamu.

CorsiacHO NpaBHay yMHO:KeHusi, napy 00 MOXHO HOIYYHTH
33 =9 coocobamu.

Yro racaerca napel 01, To mepssiit 0 MBI MOXKeM IOJYYHUTH Tpe-
Ma cnocobaMu, a IUIA TOJYy4YeHHs 1 CYILIecTByeT eJHHCTBEHHBIA Ba-
puanT (x3& x4, =1 npu x3=1 u x, = 1). CnegosaTeJLHO, €CThH eIl
Tpu HaGOpa NepeMeHHBIX X;, Xg, Xg, X, HABJIAIIAXCHA pelIeHueM
MCXOAHOI'0 YPABHEHHUA.

CaMOoCTOoSTENLHO O0BEOUTE pelleHue 3TOW 3aJadqu [o KoHua. @

18.4. NMpeaukarbl U UX MHOXECTBa MCTUHHOCTHU

PaBeHcTBa, HEpaBeHCTBA H [pyrue IpeNJOKeHHUdA, COAepKaliue
nepeMeHHEIe, BBICKASLIBAHUAMH He SABJIAIOTCH, HO OHH CTAHOBATCHA
BBICKA3LIBAHMAME IPH 3aMeHe IllepeMeHHOH KaKMM-HHOyJb KOHKDeT-
HBIM 3HaueHweM. Hampummep, mpepnoxkenue x < 12 craHOBHUTCA HCTHH-
HBIM BBICKA3bIBaHWEM Ipu X = 5 (5 < 12 — HCTHHA) ¥ JOKHBIM IPH
x=15 (15 <12 — noxs). IlpennoxeHUs TaKoro poja HAa3bIBAIOT
BBICKASLIBATE/ILHEIME (OpPMaMH HJIH NpPEJUKATaAMH.

MNpeoukaT — 3TO YTBEPXOEHWEe, COepXallee OAHY WKW HECKONbKO ne- 0
pPEMEHHbIX.

BeigesuM HeKOTOPBIM mpeaukar P(x) W paccMOTPEM MHOKECTBO
BCEBO3MOXKHBIX 00BeKTOB I, K KOTOPBIM OH OTHOCHTCH, — o00JacTh
onpeaeneHus npegukara. MOKHO BBIJEJUTE TaKOe IOAMHOKecTBO P
MHOJKecTBa I, 4TO Ha Bcex ero ajeMeHTax npeauxar P(x) Gyaer mpe-
BpammaThkCsa B MCTHHHOe BhICKaswiBaHwe. OnpeznesiéHHOe TakuM oGpas’oMm
P HasweIBaeTCA MHOYKECTBOM MCTMHHOCTH npeaukara P(x).

PaccMOTpHM MHOMKECTBO YYEHMKOB HEKOTOpOro KJjacca. ¥ssecTHo,
4TO B 9TOM KJacce ABa orminuuHuka — MBan m Cama. Ilpexuxar «On
OTJIMYHUK» OyJeT MCTHUHHBIM BBICKA3bIBAHMEM TOJIBKO II0 OTHOIIEHHIO
K 3THM [IBYM YYEHUKAM H JIOKHBEIM II0 OTHOIIEHHIO KO BCEM OCTAaJIb-

HBIM.
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IIpenukaTel NO3BOJNAIOT 3aJaTh MHOMKECTBO, HE NEPEYMCIAN
BceX ero anemeHToB. Hampumep, MHOMKECTBO UCTUHHOCTH NpPEIUKa-
Ta P(x) =(x < 0) — MHOeCTBO OTPHIATEJNbHBIX YHCE]; MHOMXECTBO
UCTHHHOCTH npeaukara P(x, y) = (x2+ y2 = 1) — MHOKECTBO TOUYEK
OKPYKHOCTHM eIMHHYHOI'O pajuyca C HEeHTPOM B Hayajie KOODAUHAT.
Crenyer oTMeTHTB, YTO MHOI'Me 3a/aHHs, BHEIIOJIHAEMBIE BAMHM Ha ypO-
Kax MaTeMaTHKH, IIPAMO CBA3aHBI ¢ IpegukaramMu. Hanpumep, cras-
napTHoe 3ajaHuWe «PemuTh KBajgpaTHOe ypaBHeHHme x2 — 3x + 2 = 0»
thakTdecku os3HavaeT TpeboBaHMEe HAWTH MHOMECTBO MCTHHHOCTH
npepukara P(x) = (x%2 - 8x + 2 =0).

W3 umeromuxcsa NpeAMKATOB C IIOMOINBIO0 JOTMYECKHUX ONeparmii
MOXKHO CTPOMTH HOBBIE€ IIPEeIUKATHI.

Ilyecte A m B COOTBETCTBEHHO ABJAIOTCA MHOMKECTBAMH HCTHH-
HocTH mpeaukatoB A(x) u B(x). Torma nepecedeHme MHOMKECTB
A m B 0Oyzer ABIATHCSA MHOMECTBOM HCTUHHOCTH [JIf IpeAUKAaTa
A(x) & B(x), a o6beguHeHHe MHOXecTB A u B 0ymeT MHOMKeCTBOM
HCTHHHOCTH AJdA npeaukara A(x) v B(x).

IIpumep 5. Haiigém Bce mesable 4Yucjia 2, IPeBpaIaioiue Ipe-
IHKAT

P2)=(2>5)&(z-2<15)

B MCTHHHOE BhICKasbIBaHue. [lpyrumu cioBamu, Tpebyerca HaWTH
MHOMKEeCTBO MCTHHHOCTH npeigukara P(z), 3aaHHOIO Ha MHOYXeCTBe
HeabIX Yyucesa Z.

IIpenukar P(z) cocTouT u3 ABYX NPESUKATOB, COEAUHEHHBIX OIe-
panueil KOHBIOHKIUU: P(2) = A(2) & B(z). Paccmorpum KamAabslil u3
HHX B OTJEJBLHOCTH.

MHoOxKecTBOM HCTHHHOCTH npeaukara A(z) = (z > 5) saBasmoTca
neable ymenaa 6, 7, 8 mrT. 1. MHOMXKeCTBOM HMCTHHHOCTH IIpeIuMKaTa
B(z) = (z — 2 < 15) asnAmwTCA BCe MeJible YHCJAa, MeHbImue 17.

6 16 z

MHOKeCTBO HUCTHHHOCTH HCXOJAHOIO IPeJUKATa — IepecedeHue
(obmue 3aeMEeHTbI) MHOMKECTB MCTUHHOCTH O0OpasyloUIuX ero IIpeau-
KAaTOB:

P=AnB=1{6, 1 8,9, 10, 11, 12, 13, 14, 15, 16}.

Ero mommuocts |P|= 11.
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Ipumep 6. Paccmorpum mpepuxar (50 < x2) — (50 > (x + 1)32),
ONpefeJIEHHBIA Ha MHOMKECTBe IeJBIX uncesJ. HalaéM MHOMECTBO
HCTHHHOCTH 9TOr0 IIpPeAHKAaTA.

3ayacTylo 3agaHusi Takoro poaa GOPMYNMPYIOT HECKONbKO UHaue.
Hanpumep, Tak: «Hailgute Bce uenbie 4vcna X, OA8 KOTOPbIX WUCTUHHO
BbickaabiBaHune (50 < x2) — (50 > (x + 1)?)».

S O

IIpoananusupyeM OTHENBHO KaXKAbli U3 3JIeMEHTAPDHBLIX INpeIuKa-
ToB (50 < x%) u (50 > (x + 1)?), pemmMB COOTBETCTBYIOIHE HEDPABEH-
CcTBAa:

50 < x? MCTMHHO AJA BCeX LENBIX X € |-0; —8] U [8; +oo[;

50 > (x + 1)® mcTuHHO AMa Bcex NedbIX x € [-8; 6].

Onpenenum 3Ha4YeHHe HMCXOAHOIO MpeAMKATa HAa KaXKIOM M3 IIO-
JIYYeHHBIX IIOAMHOKECTB, NPHUYEM OTAEILHO PACCMOTPHM 3HAYEHHE
x = -8 (oHO momajaer B JBa IIOAMHOKECTBA) M 3HauyeHWe x = 7 (OHO
He IIoImajgaeT HU B OJHO IIOIAMHOMKECTBO):

xeZ 50 <x2 | 50> (x + 1)2 (50 < x2) - (50 > (x + 1))
J-o0; —9] 1 0 0
R 1 : 1 1
-7; 6] o i 1
S P VRS S as  A S Sy
[8; +oof 1 0 0

Hrak, MHOKECTBOM MCTMHHOCTH HWCXOJHOTO MPEIMKATA SBISIOTCH
IleJIble YHCIIa, OpUHAIexamue orpe3rky [-8; 7]. Haumensmum sie-
MEHTOM 3TOI0 MHOMKECTBA ABJAETCA YHUCIO —8, HAMOGONBIIAM — YHCJIO
7; MomIHOCTL MHOJKecTBa paBHa 16.

CAMOE TJIABHOE

BrickaselBaHMe — 9TO NpeASOKeHHe, B OTHOIIEHHMH KOTODPOTO
MOXKHO CKa3aTh, MCTHHHO OHO MJIM JIOKHO. BrickasniBanms, obpa-
30BaHHbIE M3 JADYTHX BbICKA3bIBAHWI, HASBIBAIOTCA COCTABHBIMH
(cnoxrbiMu). BhICKasbiBaHMe, HHKaKasd YacTh KOTODOTO HE sB-
JIAeTCH BBICKA3bIBAHWEM, HA3BIBAETCA OJEMEeHTAPHBIM (IIPOCTHIM).
HcTHHHOCTE MM JIOKHOCTH COCTABHBIX BBICKASBIBAHHNA 3aBHCHT
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OT MCTHHHOCTH WJIH JIOMKHOCTH O0pasyloIIUX MX BLICKA3BIBAHMN H
ONpeNeNEHHON TPAKTOBKM CBA30K (JIOrMUECKUX OIepamuil Haj BEI-
CKa3LIBAHUSAMH).

Jloruueckasi omepan@s IIOJHOCTBIO MOXKeT ObITH onucana Taban-
el UCTUHHOCTH, YKasblBalolled, KaKkHe 3HAUeHHA IPUMHUMAaeT COCTaB-
HOe BBICKA3LIBAHHE IIPH BCeX BO3MOMKHBIX 3HAYEHHAX 00pasyommux
ero 3JIEeMEHTAPHBIX BBLICKA3BIBAHWM.

Jlorugeckne onepamuM

=111

A B A A&B| AvB | A>B| A®B | AoB
0 0 1 0 0 i 0 1
0 1 1 0 1 1 1 0
1 0 0 0 1 0 1 0
1 1 0 1 1 1 0 1

CocTaBHOE JOTHYECKOEe BLICKABLIBAHWE MOYKHO IPEJACTABHUTH B BHOE
JIOTHUECKOro BbIpa)keHus ((QOpMyJibI), COCTOANIEr0 U3 JIOTHYECKHX
roucradT (0, 1), JoruuecKUX mepeMeHHBIX, 3HAKOB JIOTMYECKHUX oOIle-
panuii U CKOOOK.

Jlornueckue omepanyy UMEIOT CJEAYIOIMIUI NPHOPHUTET:

1) orpunanue;

2) KOHBIOHKIIHUS;

3) M3 BIOHKIHA, CTPOTAas AUIBIOHKIIHNA;
4) UMIIIAKALINA, 9KBUBAJEHIIUAA.

Omepanuu OAHOTO TMPHOPUTETA BRIMOJHAIOTCH B NOPAAKE UX Cle-
noBaHUsA, caeBa HanpaBo. CxoOKM MeHSAIOT MOPAAOK BBIIOJIHEHHSA oIne-
pamuii.

IIpenuKAT — 3TO YTBEepIKAEHHWE, cofepskalee OJHY HJIH HECKOJb-
KO INepeMeHHBIX. V3 MMEIOINMXCA NPeAHKATOB C IOMOIIBIO JIOrH4Ye-
CKMX Olepanuil MOXXHO CTPOMThL HOBBIE TIPEIUKATHI.
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1.

»

i

h

Bonpocbl U 3apaHuna

W3 pgaHHBIX OpPENIOKEHWHN BhIOEPHUTE TE, KOTOPLIE SABJAIOTCH BbI-

ckaseiBaHuAME. O6ocHy#Te cBOU BBHIOOD.

1) Kax npoiitu B O6ubaumorery?

2) Kons cupocuin: «Koropseiii yac?»

3) Kaprunsl ITukacco ciauimukom abcTpaxTHBI.

4) KoMnibloTepsl MOTYT ObITH HOCTPOEHBI TOJBLKO HA OCHOBE MIBO-
UYHOH CHCTEeMBbl CYMCJICHUS.

M3 xaxapix TPEéX BeIOEpHTE [Ba BBICKA3LIBAHHSA, SABIAIONMXCS

OTPHIAHHAMH APYr Apyra:

1) «1999 < 2000», «1999 > 2000», «1999 < 2000»;

2) «Ilerss pemns Bce 3alaHUA KOHTDPOJLHOM paborbi», «llers He
pemus Bce 3allaHUs KOHTPOJBHOM paborei», «IleTss pemnmn He
BCe 38JaHHUs KOHTDPOJBHON paboTsi»;

3) «Jlyma — coyreuk 3emuau», «Hesepuo, uto Jlyma — cnyr-
HUK 3emau», «Hesepro, uro JlyHa He ABIseTCS COYTHHKOM
Semuu»;

4) «Ilpamass a He mapannenbHa npAMoOi c¢», «IIpaMas e nepnes-
AUKYJApHA NpAMOit c¢», «IlpaMble a W ¢ He HepecexKalTCsa»
(cuuTaeM, YTO HNPSAMBIE @ M € JIeKAT B ONHOM ILIOCKOCTH);

5) «Muimens mopa)XeHa IIEPBLIM BRICTPEJIOM», «Muiness mnopa-
JKeHa He IepBBIM BeICTpenoM», «HeBepHO, uTO MHUIIeHBL mopa-
JKeHA He NEePBBIM BBICTPEJIOM».

PaccmoTtpure caenyoIne aJeMeHTapHbIe BEICKA3bIBAHMUA!

A = «Pera [lmenp Bmazaer B YépHoe mope», B = «45 — npo-

croe umcno», C = «Bena — cronuna Ascrpum», D = «0 — =Ha-

TypaabHOE YHCIO».

Onpepesnre, KaKkue M3 HUX HMCTUHHBIC, a KAKHe JIOMKHBIE,

CocraBpTe CHOKHBIE BBICKAa3biBAHUS, NPHUMEHAS Ka)KAbIH pas

TOJBKO OJHY H3 NATH JIOTHYeCKUX omnepauuii (-, &, v, —, <)

K BeICKaselBaHUAM A, B, C u D. CKOJIBKO HOBBIX BBICKA3bI-

BaHUM MOMHO IOJYYHTH C [OMOINLI0 OTpUUaHus (MHBepcum)?

Konsonknuun? Musboakuun? UMmnauxkanuu? DKBHUBAJIEHIHAHU?

CKOJIBKO BCero HOBBIX BEICKA3BIBAHMHA MOKHO noiayuurs? CKoJIb-

KO cpeiu HHUX OyAeT MCTHUHHEBIX?

IIpeacraBbTe KasKAYIO MOCJAOBUILY B BHJE CJIOMKHOIO JOTHYECKOTO

BBICKA3bIBAHHWHA, IOCTPOEHHOI'0O HA OCHOBE IIPOCTHIX BHICKA3bLIBA-

BHu#A. OTBeT 00OCHYHTE HPH HOMOILNM TAGIMI, MCTHHHOCTH.

1) Ha BKkyc u mBeT ToBapMInei Her.

2) Ecnm goaro My4YHTBCA, YTO-HHOYAbL MOJYIHTCAH.
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10,

11

12.

3) He sHas 6pojny, He cyiics B BOAY.

4) Tsaxeno B y4eHbe, JIETKO B 6010.

5) To we Gema, uTo BO pyKku Jebexa, To Oefa, YTO HH PIKH, HH
nebennl. ’

6) I'ne ToHKO, TaM u pBETCH.

7) Anu rpyAaes B Kpecrax, MJIW IOJIOBA B KyCTax.

8) 3a aByMsa 3alilaMH MOTOHHUINLCA — HH OJHOTO He NoiAMaellb.

9) 1 BOJIKH CHITBEI, H OBILI IIEJEI.

. lopGepure BMecto A, B, C, D Takume BBICKA3LIBAHMHA, YTOOEI

MOJIYUYEHHBIE CJIOYKHBIE BHICKASBIBAHUA WMEJIH CMBICI:

1) ecim (A wnu B u C), To D;

2) eciu (e A u He B), To (C mau D);

3) (A nnm B) rorma m TonbKo Toraa, korjga (C u mHe D).
Brerauciaure:

1)1 v X &O0;

X &EX &1;

3)0& X Vv0;

4)0vX &X.

. CKONbKO W3 NpUBEAEHHBIX 4YUCEeNX Z YAOBIETBOPAIOT JIOTUYECKO-

my yeanoBuw: ((Z kparso 4) v (Z kpartso 5)) — (Z xpatrso 6)?
1)4; 2)6; 3)7; 4) 12.

. Haiigure BCce mensle umciaa Z, AJAA KOTOPBIX MCTUHHO BBICKA3bI-

BaHHe:
1) (Z>5) & (Z2 < 100);
2) (Z > 5)—>(Z>10).

. Kakme m3 BoickaswiBaHuid A, B, C Ho/MXHBI OBITh HCTHHHBI U Ka-

KUe JI0MKHBI, 4TOOBI OBLIM JIOMKHBI CJEAVIOIIHe BHICKA3bIBAHHA?
1) (A vB)& B)— C;

2) A&B < 1.

Hdausl Tpy yuciaa B pasJH4YHBIX CHCTEMaxX CUWCJIEHHA:

A - 2310, B = 238’ C - ].A.ls.

IlepeBepure A, B u C B JABOMYHYK CHCTEMY CUHCJIEHHHA H BBI-
NOJHHATE NOopaspagHo Jjorumdeckue omepanuu (A v B) & C. Otser
JaiTe B NECATHYHOM CHCTEME CYMCJIeHHHA.

JlormuecKkoe OTpUIl@aHME BOCBMHPa3PANHOIO JIBOMYHOIO 4YHCJjA,

3almpdcaHHOe B [JeCATHUHOH CcHcTeMe cuuciaeHusi, pasBHo 217.
OnpenenuTe MCXOAHOE YHCJO B AECATHYHOH CHCTEMEe CUYHCJIEHHUA.

OnpeneJmTe JIOTHYeCcKOe IIpoH3BeJeHHe ¢ JIOTHYEeCKYH CyMMYy
BCeX ABOMYHBIX 4YuceJ B Auanasone or 16,, mo 22,,, BKIIOYaA
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rpaEunel. OTBeT 3amUIIUTe B BOCHBMEPHYHOHN CHCTeMe Cuucie-
HHA.

13. CKOIBbKO DaBJMYHBIX DEIIeHHH MMeeT JIOTHYecKoe ypaBHeHue?
1)(AVBVC)& (B & C &D)=1;

2) (AvBvC)v (B &C & D) = 0;
3)(A->C)v(B&A)Vv(D—>B&C)=0;
4)(A&B&C)— (C &D)=1.

14. CKOBKO peINeHHA MMeeT JIOTUYecKoe ypaBHeHHe
X1 & xyvxg&xy=1?

15. M3obpasuTe B HEeKapTOBOM NPAMOYrOJbLHOH CHCTEMe KOODAMHAT
MHOeCTBA HCTHHHOCTH IJIS CJAEAVIONHX IPEeIUKATOB:

D) Px, y)=(yzx) &Yy +x20) & (y<1);
2) P(x, y) = (x| < 1) & (ly| < 1);
8) P(x, y) = (x2+ y2<4) & (x2 + y2 > 1).

16. ITlpenukar ((8x — 6) < 75) — (x(x — 1) > 65) ompenenéH Ha MHO-
JKecTBe IeJbIX uucen. HaiiguTe ero MHOMKECTBO MCTUHHOCTH. o
Yxaxure HauboJblIee HEN0e YMCIO X, IPU KOTOPOM IIPeAMKAT
IpeBpallaeTcss B JIOMKHOE BBHICKA3ZLIBAHHUE.

§ 19
Tabnuubl NCTUHHOCTU

19.1. MNMocrpoexnne Tabnuy UCTUHHOCTU

Tabnuuy 3HA4eHWi, KOTOPbIE NPUHUMAET IOFMYECKOEe BbIPAXEHUE Mpu 0
BCEeX COYeTaHWax 3HayeHuli (Habopax) BxOOALWMX B HEro nepemeHHbIX,
HasbIBaKOT TabNUUEein UCTUHHOCTU JIOMMYECKOrD BbIPAXEHUS.

Ons Toro 49robel MOCTPOUTH TABIMIY MCTUHHOCTH JIOTHYECKOTO

BEIDAXKEHUA, NOCTATOYHO:

1) ompesenuTh 4YHCHO CTPOK TabauMnel m = 2%, rae n — YHCIO
TIIEPEMEeHHBIX B JIOTHUYECKOM BBIDAKEHUH;

2) onpenenuTs YMCIO CTONGIOB TAGMUIBI KAK CYMMY YMCe] JOTHYe-
CKHX NepeMeHHBIX M JIOTMYECKHMX ONepalnuil B JIOTHYECKOM BhIpa-

JKEHHH;
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3) YyCTaHOBUTH IIOCJIEAOBATEIbHOCTh BBINOJHEHHA JIOTHYECKHX oIepa-
oui ¢ y4éToM CKOOOK M NPHOPHUTETOB OIEpPAaIlWii;

4) 3aNIOJIHATE CTPOKY C 3aroJIOBKAMH CTOJOIOB TaOJIMILI MCTHUHHOCTH,
3aHecsd B Heé MMeHa JIOTMYECKHMX IIeDEMEHHBIX M HOMepa BBIIOJI-
HAEMBIX JIOTUYECKHUX OIepaluii;

5) BeimucaTs HAOOPEI BXOAHBIX IIEPEeMEHHBLIX C YY€TOM TOr0, YTO OHH
NpefCTaBAAKT cO00OM psAJA NeJbIX n-paspAfHBIX ABOMYHBEIX UHCeN
or 0 io 2" - 1;

6) mpoBecTH 3amoJIHeHHEe TaGJWIbLl HCTHHHOCTH IO CTOJOIAM, BBIIOJ-
HAA JIOTMYECKHe ONepalyu.

Ipumep 1. ITocTpomM TaGiUIy MCTHHHOCTH IJA JIOMMYECKOIO
: BBIPDAKEHU A

A&Bv A & B.

B 3TOM BBIpa)X€HHH JABe JIOTMYECKHe IepeMeHHble M INATH JOTH-
yecKux omnepanuii. Bcero B TabGnuie mcTHHHOCTH OyAeT IATHE CTPOK
(22 mmoc CTpOKa 3aroJIOBKOB) M 7 CTOJGIOB.

HaunéM 3anonHATs, TAOJHUIY MCTHHHOCTH C YYETOM CJIEAYIOIIEro
MOPALKA BBINOJHEHUS JIOTHUECKMX OINepaluii: cHavaJia BLIIOJHSAIOT-
csA omnepanud OTpUIlaHus (B NMOpPAAKe CJIeJOBAHHA), 3aTeM ONepaluu
KOHBIOHKIUU (B IOpAAKE CJEAOBAHUA), IOCHEAHEH BBHINOIHAETCH

JAUSBIOHKIMA.
ninlninin
\ V7
A&Bv A&B
A B 1 2 3 4 5
0 0 1 1 0 1 1
0 1 1 0 0 0 0
1 0 0 1 0 0 0
1 1 0 0 1 0 1
@ O6patTe BHUMaHWe Ha MOCNEAHWIA cTonbel, COAePXalWil KOHeWHbIA
pesynstar. Kakoil u3 pacCMOTPEHHbIX fIOrMYeCcKWX orepaumii OH CoOoT-
BETCTBYET?
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Jlornyeckme BbiPaXeHWsi, 3aBUCSILUME OT OOHUX M TEX XEe JIOMMHECKUX @
NepeMeHHbIX, Ha3bIBAIOTCS PAaBHOCU/bHLIMUA UMK SKBUBANEHTHBIMU, €CN

Ans Bcex HaBOPOB BXOAALIMX B HUX NEPEMEHHBIX 3HAYEHUSI BbIPAKEHWIA

B Tabnuuax WUCTUHHOCTW COBNAafaloT.

Tabaua MCTHHHOCTH, NOCTPOEHHAA B NpPeABLIAYIIEM IpuMepe, HO-
KasblBaeT PaBHOCHUJILHOCTE Bhipa)kenuiit A& Bv A & B u A < B.
Moxuo sanucate: A& Bv A & B = A & B.

C nomowbio Tabnuu, UCTUHHOCTWU [A0KAXWUTE PaBHOCUNLHOCTHL Bblpaxe-
HWA A—> B un Av B.

)

DYHKUMIO OT N NEepPeMeHHbIX, apryMeHTbl KOTOpO M cama (yHKUmMs
NPUHUMAIOT TONbKO ABa 3HavyeHus — 0 m 1, HA3LIBAIOT NIOrU4ECKOoM
dyHkumen. Tabnuua UCTUHHOCTM MOXET PACCMarpuBaTbCsi Kak cnocobt
3agaHua Nornyeckon QyHkumm.

&

19.2. AHanu3 T1abnuy UCTUHHOCTMU

PaccMOTpHUM HECKOJBKO NPHMEpPOB.
IIpumep 2. M3BecreH (hparmMeHT TAGJMIBI UCTUHHOCTH IJS JIOIH-

4YeCKOro BeipaxkeHus F, cozepskaiero JIOrHYecKHe IepeMeHHEBle A,
B u C.

A
1
1
1

i L L=, - -}

C F
1 0
0 1
1 1

CKONBKO M3 NPHUBEAEHHBIX HUIKE JIOTUMYECKMX BBIDAXKEHHIH COOT-
BETCTBYIOT 3TOMY (hparmMeHTy?
1) (Av () & B;
2) (Av B)& (C > A);
3)(A&BVvC)&(B>A&CQ)
4)(A—->B)v(CvA—> B).
OTBeTHTHP HA NOCTABJEHHEI BONPOC MOYKHO, BBIYMCJIMB 3HAYE-
HUe Ka)XJOT0 JIOTMYECKOrO BBRIDAXKEHHA HA KaXKJOM 3aflaHHOM Habope

IIePpeMEHHBIX H CPaBHHMB €ro ¢ HUMEIOIIHMCA 3HadYeHmem F,
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1) JIoruueckoe Bhipaxkenue (A v C) & B COOTBETCTBYeT AAHHOMY
dbparmMenTy TabaUIbl MCTHUHHOCTH:

A

AaAvOC)&B

1lv1)&0=1&0=0

(=

1v0)&1=1&1=1

ol

- = o

= o= |68

Av1)&l=1&1=1

- = o ™

2) Jloruueckoe Beipakenue (A v B) & (C — A) He COOTBETCTBYeET HaH-
HOMY (pparMeHTy TabJIMIbI UCTUHHOCTH, T. K. y’Ke Ha IIePBOM Ha-
Oope 3HAUYeHHEe PACCMATPHBAEMOrO JIOTMYECKOr'0 BHIDAXKEHUSA He
coBmazaer co sHaueHmeM F. IIpoBeeHHe AAJbHEWIINX BEIYHCIE-
HUHA He HMMeeT CMBICJIA.

A

(A v B)&(C - A)

Av0)&(1l->1)=1&1=1

ot

-

="

C
1
0
1

- = o N

3) Jlorunueckoe Beipaskenune (A & Bv C) & (B - A & C) =He
CTByeT AaHHOMY (pparMeHTy TaOaUIlbl MCTHUHHOCTH:

COOTBET-

A B C (A&BvC)&(B->A&C F
1 0 1 (1&0v1)&O0D->1&1)=1&1=1 0
1 1 0 1
1 1 1 1

4) Jloruueckoe BripaxkeHue (A — B)v (C v A - B) CoOOTBeTCTBYeT
JaHHOMY (DparmMeHTy TaOIHUIIBI HCTHHHOCTH:

A B C (A->B)v(CvA—>B) F

0 1-0v(dAv1i—>0=0 0
1 1 0 1l1-1)v@Ovli->1=1 ]
1 1 1 1->1)v(1lvi->1=1 1

192
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Urax, umeercsa [Ba JIOTMYECKUX BBLIPDAYKEHHUS, COOTBETCTBYIOIIAX
3afaHHOMY (parMesTy TaGJMIBI MCTHHHOCTH.

MoOXHO nu yTBepXaaTb, 4TO B pe3y/bTarte pPelleHVWs 3afayv Mbl HALWK
noruvyeckoe BbipaxeHue F?

Ilpumep 3. Jlormyeckasa GyHknus F 3agaéTcs BhIpaKeHHEM:
(xvyvz)&(x vy).

AN &

Huxe npusenér dparmeHT TabauIbl UCTUHHOCTH, cozep Kaniui
Bce HAOOpBH! mepeMEeHHBIX, HA KOTOpPhIX F MCTHUHHA.

? ? ? F
0 0 0 1t
0 1 0 1
0 1 1 1
1 0 0 1
1 1 1 1

Omnpenesnnum, xaxomy cTonbuny TaGIMIBI MCTHHHOCTH dbysrnuu F
COOTBETCTBYeT KaKJas M3 IePpeMeHHBIX X, Y, 2.

B HCXOZHOM JIOTHYECKOM BEIDAYKEHHHM 3a4eHCTBOBAHO TPH JIOTH-
Jeckue nepeMeHHsble. Ilonras Tabaniia MCTUHHOCTHM AJIS BTOTO BhIpa-
JKEeHUS JAOMHa cocToATh u3 8 (2%) crpok.

HaGopam nepemMeHHBIX, Ha KOTODHIX JIOTHUECKOE BBIDAYKEHHE
HCTUHHO, COOTBETCTBYIOT AecsaTHuYHbIe uuciaa 0, 2, 3, 4 u 7.

CrnenosarensHo, HaGOpPaM IepeMEHHBIX, HA KOTOPHIX JIOTHYECKOE
BBEIpa)KeHHE JIOKHO, AO/IKHBI COOTBETCTBOBATH AECATUYHBIE umcaa 1,
5 u 6 (mx pBomunsle koxel 001, 101 m 110). IToctpouM mo aTUM
AAQHHBIM BTOPYIO HacTh TaGJMIBI MCTUHHOCTH:

ol O |
= 1o | |-

(=T U VO ey
e |o|o |

Tenepb BBIACHMM, NPHM KaKWX 3HAYEHHAAX X, Y, Z JIOTHYECKOe
BRIDayKeHHE JIOXKHO: (¥ vV J v 2) & (X v y) = 0. Jloruueckoe mpoms-
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BelleHUE JIOMHO, eCHM XOoTdA OBl OJWMH W3 OIepaHNOB paBeH HYJIIO.
Taxkum ofpasom, MBI UMeeM ABe AUIBIOHKINM, Kamgad U3 KOTODPBIX
JOJ3KHA OBITH JIOMKHOM. 9TO BO3BMOXKHO TOJBKO B Clydae pPaBEeHCTBA
HYJI0O KaXKJO0ro M3 ONEepPaHjO0B, BXOAAINMX B Au3bIOHKNUIO. IToaGepém
NOAXOAAINME 3HAYEHUA X, Yy U 2, 3ANOJHAA CIEAYIOmYyIo Tabauiy:

2 y z

xvyvz

xvy 0

IlepBas AM3BIOHKIHA paBHA HyJio Ha Habope 011. Jlna paseHCT-
Ba HYJIO BTOPOif AM3BIOHKIUE Tpebyercs, urobmr x =1, y =0, a 2
Moxer OuiTh M 0, 1 1.

x
xvyvz 0
1

1

o |l |- =
= O | =N
ole|e '™

CpaBHMM 5Ty Tabiauny ¢ BOCCTAHOBJIEHHHLIM HaMy (pParMeHTOM HC-
XODHOH TAGJHUIIEI MCTUHHOCTH, NpPeABapUTENbHO IIOACYHUTAB, CKOJIBKO
pas Ka)kaas IepeMeHHas NPUHUMAaeT eANHUYHOe 3HavYeHue.

S " TaGauua co 3HAYEHHAMM
dparment s
? 2 ? F ¥ v it £
o B | o =vive [JORSIRRE o
- R - 1 B8 o0 | o
xvy =
= 3 B b 1 0 1 0
2 1 2 a ¥ ?

TlepemeHHas y NPUHUMAaeT €JWHUYHOE 3HAYEHMe TOJIBKO OJUH pas.
CrenoBaTenbHO, eif COOTBETCTBYeT BTODOMH cronbern, MCcXoaHOU Tabmu-
usl. V3 Tabamusl cO 3HAUEHHMSAMH X, Y U 2 clefyeT, UTO NP Y = 1;
x=0, a z=1. CiefoBareJbHO, NEPEMEHHO# 2 COOTBETCTBYeT IEPBBIA
cronben, a mepeMeHHO# X — TpeTHil CcrojGen MCXOAHOH TaGIUILBI.
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YbenuTscs B IPABHJIBHOCTH IOJYYEHHOI'O OTBETA MOYKHO, IOJHO-
CThIO BAIOJHUB CIAEAYVIOIIYIO TAOJIUILY:

z y x A=xvyvz B=xvy A&B| F
0 0 0 1 1 1 1
0 0 1 1 0 0 0
0 1 0 1 1 1 1
0 1 1 1 1 1 1
1 0 0 1 1 b ) 1
1 0 1 1 0 0 0
1 1 0 0 1 0 0
1 1 1 1 1 1 1

CAMOE TJNABHOE

Tabnuny sHaueHU#, KOTOPble NPUHUMAET JIOTHUYECKOE BhIPAYKEHUE
npHd BCeX COYETAHUAX 3HaYeHHH (Habopax) BXOJAIMMX B HEro Iepe-
MEeHHBIX, Ha3bIBalOT TabJauIel HMCTHHHOCTH JIOIMYECKOTO BhIDAXKEHM.

HCTHHHOCTh JIOTHYECKOI'0 BBIDAXKEHMA MOMKHO J[JOKA3aTh IIYTEM
HOCTPOEHHA ero TabJHIBl MUCTHUHHOCTH.

DPYHKIUIO OT N MEePEeMEHHBIX, apIyMEHThl KOTOPOH M cama (DyHK-
OUa NPUHUMAIOT TOJBKO ABa 3HaueHums — 0 m 1, Ha3wIBAIOT JOrMYe-
ckoil @ynxuueit. Tabauna MCTUHHOCTH MOXKET PACCMATPUBATHCH KAK
crnocol 3aflaHUA JOIMYECKON (DYyHKIHHU.

Bonpockl n 3apaHus

1. Yro mpeacraBiasier cofoit TabaMma MCTHHHOCTH?

2. CocraBieHa TabiMna HMCTUHHOCTH A JIOTHYECKOTO BBIpaXe-
HHHA, Coep:Kallero n mnepeMeHHbIX. MI3BeCTHO m — KOJIHMYECTBO
CTPOK, B KOTODPBIX BhIpaskeHHe npuHumaer sHaueHue 0. Tpeby-
€TCA BBIACHHTB, B CKOJbKHUX CJydYadX JIOTMYECKOe BhIpakeHWe
npuMeT 3HaueHMe 1 mpu cieayioIIUX 3HAYEHHAX 7L U m:

1) n=6, m=15;
2)n="1, m=100;
3) n =10, m = 500.
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. IlocrpoiiTe Tabnuubl MCTHUHHOCTH JAJA CHEAYIOIIUX JOrHYECKHX

BBIPaKeHUIH:

1) (A > B) & (A & B);
2)(A—>B)> ((A—> B)—> A);
3)(A— (C—> B))>(BvQO).

. Paccmo'rpn're JIBa COCTaBHBIX BBICKA3bBIBAHMSA!

* F, = «Eciim onHO ciaraemoe [eJHUTCA Ha 3 W CyMMa JeJIUTCH
Ha 3, TO M Apyroe cjaraemMoe JeJHUTCH Ha 3»;

* Fy = «Eciu oaHO cyaraeMoe JeluTcs Ha 3, a Apyroe ciaaraemoe
He JeJuTCA Ha 3, TO cyMMa He JEeJIUTCA Ha 3».

dopmanuayiiTe 3TH BHICKA3BLIBAHMS, NOCTPOWTEe TAGIHMIIBI MCTHH-

HOCTH JJId KaXJO0r0 W3 I[OJYYeHHBIX BBIpa)KeHMH M yOenauTecs,

YTO Pe3yJbTHPYIOIIHE CTOJOIBI COBIAAAIOT.

. JIornueckoe BhIpa)keHue, ABJIAIOINEECS HMCTUHHBIM IIpH JH060M

Habope BXOAAIIMX B HEro NEePEeMeHHBIX, HA3bIBAETCH TOMKIECT-
BEHHO HCTHHHBIM. ¥0emuTech, 4TO CJeAYIOIIHEe JIOTHYEeCKHEe BBI-
Pa’KeHusi SABJISIOTCH TOMXIECTBEHHO HCTHHHBIMM:

1)A > (B—> A),

2)(A— B)—>(B—> A);
3)(A&C—>B)»(C—>(AvB—>B&(C)).

. Kakoe u3 npuBeAEHHBIX JIOTMYECKHX BBIPAKEHMH DaBHOCHJIBHO

Beipaxenuo (A — C) & (B - C)?
1) A& B-C;
2)A—-> B->C(C;
3)AvB-C;
4)A & B> C.

. AsBecTen ¢gparMeHT TAOGJUIBI MCTHHHOCTH IJIs JIOTHYECKOT'O BHI-

paxxenus F, coiepskaimiero Joruueckue nepemesHssie A, B u C.

[P O P T S
~ oo |= |
-~ -0l |0
- o |=|lo|l™

Kaxoe M3 NIpMBEAEHHBIX Aajiee JOIMMYECKHX BHIDAXKEHHIl COOTBeT-
CTBYIOT 3TOMY (parmenTy?
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1)A&Cv(B— A)
2)(AvB)&(C— A);
3)(A&BvC)&(B—>A&CQC)
4)(B>A)v(CvA > B);
5) HU OfHA M3 YKABaHHBIX (OPMYI.

8. Jloruueckas (pyHrnus F 3anaércss BhIpajKeHUEM

(A& B& C)v(A&B&C)v(A& B & C).

Huxe npusenés (parmMeHT TabiauIbl MCTHHHOCTH, COAEPIKAIIME
Bce HAOODBI IepeMEeHHBIX, Ha KOTOPBIX F JIOXKHA.

L B =T T = T
C|lOo|=|O |0 |~

= O|lm |~ o |-
Qle|la|le | |I'

Kaxomy cronbuny rabaumel mcrmeHOCTH GyHKDuE F cooTBercr-
ByeT KajKJasd U3 InepeMeHHBIX A, B, C?

§ 20
MNpeoGpazoBaHue noruvyeckux BbiPaXKeHWUA

Croco6 onpeneneHus MCTHMHHOCTH JIOIMYECKOTO BBIDAYKEHHS IIyTEM
[OCTPOEHHUA €ero TabJMLbl UCTHHHOCTH CTAHOBHTCA HEYAOGHBIM HpH
VBEJIHYEHUN KOJHMYECTBA JIOTMYECKUX NepeMeHHBIX, T. K. 3a CUéTr cy-
IECTBEHHOTO YBeJIMYEHUA YHUCJa CTPOK TabJMIbl CTAHOBATCH I'DOMO3Z-
KUMH. B TaKuX cIyvyasx BBINONHAIOTCA NPeoOGPASOBAHUS JIOTHUECKUX
BBEID&JKEHUH B DABHOCHJBHBIE. [[J1A 3TOr0 MCMONB3YIOT CBOMCTBA JIO-
MMYeCKHUX OIepanuil, KOTODble MHAYE HA3BLIBAIOT 3AKOHAMH AaJre6psl
JIOTHKH.

v
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MMaea 4. Teopus MHOXecTB u anrebpa nornku

20.1. OcHOBHbIE 3aKOHbl anreGpbl NOrvKK

IIpuBeséM OCHOBHBIE 3aKOHBI aJreOpbl JIOTHKH.

1. IlepemecTuTebHbIE (KOMMYTATUBHBIE) 3aKOHBI:
A& B=B&A;

Av B=BvA.

2. CoueraresibHble (accOLMATHBHBIE) 3aKOHBI:
(A&B)&C=A&(B&C);
(AvB)vC=Av(BvO).

3. Pacnpegenurenbuble (AucTpuGyTHBHEIE) 3aKOHBI
A&BvC)=(A&B) v(A&C)
Av(B&C)=(AvB)& (A V).

4. 3aKOHBI MAEMIIOTEHTHOCTH (OTCYTCTBHA creneHeil m KoadduIueH-

TOB):
A&A=A;
AvA=A.

5. 3aK0OH IPOTHBOPEYMII:
A& A =0.

6. 3aKOH HCKJIOUYEHHOTO TPETHEro:
Av A =1.

T B_axon ABOMHOI'O OTPHIAHHUA:
A=A,

8. BakoHbl paboThl ¢ KOHCTAHTAMM:
Avli=1; Av0=A4;
A&1=A; A&0=0.
9. 3akoHn Ae Moprasa:
A&B = A v B;
AvB = A & B.
10. BakoHBI HOTJIOIIEHUA:
A&(AvB)=A;
Av((A&B)=A.
CripaBeAJIMBOCTh 3AKOHOB MOKHO [OKa3aTh IOCTPOEHHEM TaG/MIl

MCTHHHOCTH.
Ilpumep 1. VopocTum JjOruveckoe BhIpaKeHUEe

A&B&CvA&B&C.
IlocsieqoBaTeIbHO TPUMEHHM JAUCTPUOYTHBHBIA B3aKOH M 3aKOH
HCKJIOUYEHHOTO TPeThero:

A&B&CvA&B&C=-A&B&(CvC)=A&B&1=A&B.




NpeobGpa3oBaHune NOrMYECKUX BblpaXKeHU

IIpumep 2. VOpoCTUM JIOTHYECKOEe BhIDajkeHue
(AvB)&(AvBvC)&(AvVvBvC).

(AvVB)&(AVBVC)&((AVvBvC)=(AvB)&OvCv C)=
=(AvB)&1=AvB.

AHanoruyHble 3aKoHbl BbLINOMHAIOTCA 04 onepauuii obbeauHeHus, ne- Q
peceyYeHrs W AOMONHEeHUss MHOXecTs. Hanpumep:
AuBnC)=(AuB)n(Au D),
An(BulC)=(AnB)u(An(C),
AnB =AU B;
AUB =AnB.
MpobyitTe camMoCTOATENbHO O0Ka3aTh OAWH M3 3TUX 3aKOHOB C MOMO-
LWbI0 KPYros dunepa.

Ipumep 3. Ha uwmcnoBoit mpsamoit gaHsl orpesku B =[2; 12]
u C=[T7; 18]. Kakum JgoKeH OBITH OTPe30K A, uTOOBI TpeguKaT
(x € A) v ((x € B) > (x € C)) cTaHOBMJICA MCTUHHLIM BHICKA3LIBAHUEM
Ipu Ji00BIX BHAYEHHAX X.

IIpeobpasyem ucxonHOe BhIpakeHHMe, M30ABUBIIUCH OT MMILIHKA-
18707

(xceA)v((xeB)>(xecC)=(xcA)v((xeB)v(xeC)=

=(xeA)v(xeB)v(x e Q).

A, B u C — mHOXKecTBa. [l HUX MOMKeM 3alMCaTh:

AuBuUC=U.

HsBecTHO, uTO A U A=U.

Bymem cumrarb, 4TO A =B uUC. Torma A = .E_?_UC =Bn E,

NPHYEM 3TO MUHHMMAJILHO BO3MOXKXHOE MHOKECTBO A.
MuosxecrBo B — aTo oTtpesox [2; 12].

Muosxectso C — 210 IPOMEXYTKH ]—oo; 7[ m ]18; +oof.
HN3o6pasum aT0 rpappuuecku:

—9

2 7 12 18

Ilepeceuernem STHX MHOMKECTB OYAET CHYKHUTH IIPDOMEMKYTOK
[2; 7[. B xauecTBe OTBeTa MBI MOKEM B3ATH 3TOT IIPOMEKYTOK, a
TaKye JI000i ADPyroi, ero BKJIOYAIOIIW.

Yemy paBHa MUHUManbHas gnuHa otpeska A? YKaxuTe elé HecKoNbKo @

BapuaHTOB MHOXecTBa A.




Maea 4. Teopusi MHOXECTB U anredbpa norukm

JECATHYHOIO 4YHMCJa G BhIpa)keHHe
(x&28#0vx&456#0) > (x&17T=0->x&a+#0)

TOKIECTBEHHO MCTMHHO (T. e. IpMHMMAaeT 3HaYeHWe 1 mpu JoboMm He-
OTPHIIATEJLHOM IeJOM 3HAUEHWH AeCATUYHON mepemeHHO# x)? 31ech
& — mopaspanHas KOHBIOHKIIUA ABYX HEOTPHIATENbHBIX IENbIX [e-
CATHYHBIX YHCEJ.

Ilpexxae Bcero, BCIOMHHMM, 4TO IpejcTaBiser coboil mopaspsi-
Had KOHBIOHKIUS MBYX IeJBIX AECATHYHBIX duces, Hanpumep 27
n 22.

27 = 11011,, 22 = 10110,.
27 & 22 = 11011 & 10110 = 10010, = 18,,.

11011
10110
10010

Ilpumep 4. [ln7 KAKOro HAMMEHBIIIErO HEOTPHUIATEJHHOIO IEJIOTO

O6paruTe BHHMAHME HA TO, YTO €CJIM B HEKOTOPOM Oure XOTA Obl
oxHOTO coMHOMxkHTens ects 0, To 0 ecth m B arom Gure pesyiabrara, a
1 B pesyjibTaTe MOJY4YaeTCA TOJBKO TOT[a, KOTJa B COOTBETCTBYIOINMX
6HUTAX KasKJAOI0 COMHOMKUTeNsi ecTh 1.

BBeném o0o3HauyeHUSA:

M(x) = (x & 28 # 0), N(x) = (x & 45 # 0),

K(x)=(x & 17=0), A(x) =(x & a #0).

ITepenuineM MCXOAHOE BhIPA’KEHUE B HAIIMX 0003HAUEHHAX:
(M(x) v N(x)) > (K(x) > A(x)).

IIpeo6pasyeM NHONyYeHHOE BBIDAYKEHHE:

(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).

Pacecmorpum npepukar M(x) = (x & 28 # 0). B umcie 28 = 11100,
4-#, 3-ft m 2-it O6uTEI comepskar emuHMUBI, a 1-# m 0-i — HyaH.
ClenoBaTeIbHO, MHOKECTBOM HCTHHHOCTH 3TOr0 IpeAuKara ABJIAIOTCHA
TAKMEe YMCIa X, Y KOTOPHIX XOTA Obl OAMH M3 OMTOB ¢ HOMepaMu 4,
3 wmm 2 cozepxkur enuHMIy. Ecau u 4-#, m 3-i, m 2-# OuTel 4ucaa
X HyJeBsle, TO BhIcKasbiBanue X & 28 # 0 Oyjer JIOMKHBIM.

Paccmorpum npezukar N(x) = (x & 45 # 0). B umcne 45 = 101101,
5-#t, 3-#t, 2-it m 0-if GuTHl comep:KaT efUHHUIEI, 4-i W 1-i — HyJIH.




NpeoGpa3zoBaHue NOrM4ecKkux BbiPaKeHUN

CrnenoBaTeIbHO, MHOXKECTBOM MCTHUHHOCTH 3TOI'0 NPEAUKATA SABJIAIOTCSH
TAKHE YHCJIA X, ¥ KOTOPHIX X0TA OBl OUMH U3 GUTOB ¢ HOMepaMu 5,
3, 2 wanu 0 comepxur enununy. Ecau u 5-it, u 3-it, u 2-i1, u 0-i
OuTbl Ymcra X HyJIeBble, TO BhiCKasmiBaHWe x & 45 # 0 Gyzer sox-
HBIM.

Pacemorpum npepuxar K(x) = (x & 17 = 0). B umene 17 = 10001,
3-#, 2-it m 1-i Gurel comepaxar Hyad, 4-i u 0-it — egumunsl. ITo6u-
TOBasg KOHBIOHKNUA 17 m x OGymer paBHA HYJIO, €CJU B 4ucae X 4-i
u 0-if OuTel OyAyT comepykaTh HyJ . MHOMKECTBO MCTHHHOCTH 3TOTO
npeguKaTa — BCe X ¢ HyaaMH B 4-M u 0-m Gurax.

ITo ycnosmio 3apaum Hamo, utobbl (M(x)v N(x))&K(x) v A(x)=1.
danuineM 3TO BBIPaKeHHE JJIsi PACCMOTPEHHBIX MHOMKECTB MCTHUHHO-
CTH:

(MUN)NWK UA=U.

Tak xaxk AU A =U, npumem A = (M U N) n K.

ObwemunernemM MHOXecTB M u N ABIAIOTCA BCe JBOMYHBIE YHC-
Jla, Yy KOTOPHIX XO0TsA Obl OAWMH M3 OMTOB ¢ HOMepamu 5, 4, 3, 2, 0
comep:xuT eannuny. IlepeceyeHmeM »TOro MHOMKECTBA ¢ MHOYKECTBOM
K Oyayr Bce ABOMYHBIE YMCJA, Y KOTODPHIX OMTHI ¢ HOMepaMu 4 u
0 6yayr 3aHATEI HYJIAMH, T. €. TaKHe ABOMYHBIE UHUCJIA, ¥ KOTOPHIX
XoTs Obl ofuH M3 GUTOB ¢ HOMepamu 5, 3, 2 coxep:xkut 1. Bee atu
umcaa o6pasyroT MHOMKECTBO A.

Hckomoe umeno a AokHO GbITH TAaKMM, YTOGBI HpH JIO6OM He-
OTPHIATEJBHOM IIeJIOM 3HAauYeHWH nepeMeHHoit x: x & a # 0, u Kpo-
Me TOro, OHO JOJKHO OBITH MUHHUMAJLHBIM H3 BO3MOXKHBIX. DTHM
ycaosuaM yaosiaeTBopsAeT uuciao 101100,. [leiicTBHTEeNB HO, eAMHHIBI
B HEM CTOAT B TeX M TOJBKO B TeX OUTax, KOTOPBEIE HYKHBI IJIA
BBIIIOJTHEHUA ycjaoBusa x & a # 0.

Urax, tpeGyemoe umeso 101100, unu 44,,.

MpuBeaute npuMep TaKoro [OECSTUHHOrO 4YUMCNa a, YTO ONS  HEro
x&a=#0 npn noboMm HEOTPULATENLHOM LIENIOM 3HAYEHUU OECATUYHOMN
NEepemMeHHoM X, HO CaMO 4YUCNO & He SABMASETCH MUHVMMANLHO BO3MOX-
HbIM.

Ilpumep 5. BBIACHMM, CKOJNBKO DEIIEHHH HMeeT CAeAyIomas CHU-
cTeMa M3 ABYX VpaBHEHWIi:

{(x1—> X5) & (X — x3) & (x5 — x,)=1;
(7 v Ys) & (y, v y3) & (Y3 v y)=1.

AN &©
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Maesa 4. Teopus MHOXECTB U anrebpa noruku

PaccmoTpuM nepBoe ypaBHEHHE:

(xl TP xz) & (xg S0 xs) & (x3 - x“) =1.

KoHBIOHKIMA HCTUHHA TOrZa M TOJBKO TOrAa, KOrja HMCTHHHBI
Bce obpasyionue eé BbiCKasbiBaHuA. Clie/joBaTebHO, Kaikaasd M3 TPEX
BXOAAIIMX B KOHBIOHKIMIO MMIUIMKANMHA JOJKHA ObITh paBHa 1.

HauHeM CTPOMTH JepeBO peIlleHWi, NpeJCTABHB Ha HEM 3HaYEeHHHA
NepeMeHHBIX X; ¥ Xy MPU KOTOPBHIX X; —> Xp = 1.

TIpOROJIKHM CTPOHTH [ePeBO pelleHuil. 3HaYeHUsd MNepeMeHHON Xg
6yseM BBIOMpDATH TAKMMH, YTOOBI NPHM MMEIOIIMXCA Xy MMILIHKAOHUA
Xy —» Xg OCTABAJIaCh MCTHHHOM.

To ke camMoe HpojesiaeM /s IepeMeHHOM X4.

Xy

X2

X3

X4

Ha nepese BUJiHO, YTO pacCcMaTpuBaeMoOe HaMHU ypaBHEHHe HMeeT
5 pemeHuii — 5 pa3HbIX HAOOPOB 3HAYEHWM JIOTHYECKHX IEePEeMEHHBIX
Xy, X3, X3, X4, IPH KOTOPBLIX BBINOJHSAETCHA DPABEHCTBO:

(x; = x3) & (x5 = x3) & (x3 o>xg) = 1.
Tak xak a = b= a v b, Bropoe ypaBHeHHE CHCTEMbI:
(U1 v Yz) & (U v ys) & (Ys vy)=1
MOKHO npeoOpasoBaTh K BHAY:
(W1~ ¥2) & (Y2 > y3) & (Y3 > y4) = 1.

CieoBaTeslbHO, KAK ¥ NepBOe ypaBHeHHWe, 3TO ypaBHeHHEe HMeeT
5 pemenuii. IlpeacTaBum ux B TabauuHOM (opme:

Yy | ¥2 | ¥Ys | ¥a
0 0 0 0
0 0 1
0 0 1 1
0 1 1 1
1 1 1 L




NpeoOpazoBaHne NOrMYECcKUX BblpaKeHUn

Pemrenne MCXOZHOM CHCTEMBI JIOTMYECKHX YpPaBHEHHMH — BTO MHO-
JKECTBO PA3JIHYHBIX HAOODOB 3HAYEHMH JIOPMYECKUX IEePeMEeHHBIX X,
X9, X3, X4» Y1» Y2» Ys» Yy TAKUX, YTO IPHU TOACTAHOBKE KaIKIAOTO U3
HHX B CHCTeMy o0a ypaBHEHHs NpeBpaIaloTcsd B HCTHUHHEBIE paBeH-
CcTBA.

HauyséM CcTpPOUTH TaKkue HAOGOpPLI MJIM ABOMYHBIE IENouku. MX Ha-
YajioM MOYKeT CJIYMKHThH JiI000H M3 mATH HaGOPOB — pEIUeHUH IepBOoro
YPaBHEHHUs, & KOHIOM — J000# u3 nATH HAGOPOB — peIIeHWil BTO-
poro ypaBHeHusi. Hanpumep, Ha OCHOBe OJHOIO M3 pelleHMi NepBOro
VPaBHEHHA MOYKHO IIOCTPOMTH CJEAYIOIIHE IATh PEelIeHWHA CHCTEeMBI:

xy X3 X3 Xy 141 Y2 Ys Ya
0 0 0 0

=IO |Io|8 |
-0 |

0 0
0 1
1 1
1 1
1 1

Bcero MBI MO)keM HOCTPOUTH 5 * 5 = 25 pemeHuii cuCTEMBI.

BcnomHuTe, kak HasbiBaeTcA Teopema KOMOMHATOPUKM, KOTOPYIO Mbi @
NPUMEHUNY ONA NOACYETA KONUHECTBA PELLEHWI CUCTEMBI.

20.2. JNornyeckue yHKLUMU

3HaueHMe JIO60r0 JIOTHYECKOTO BBIDAYKEHHUs ONpefeaseTcss 3Ha-
H9eHUAMH BXOAAIIMX B HEro JIOTUYECKHX mIepeMeHHBIX. TeM caMbiM
JIOTHYEeCKOEe BBIDAYKeHHEe MOXET pacCMATPHUBATLCA KaK Cnocob samaHusa
JOTMYeCKOH (DYyHKITHH.

CoOBOKYIIHOCTE 3HAYEHMII 7 apryMeHTOB YA0OHO MHTEDPIPETHPOBATH
KaK CTPOKY HyJield ¥ eauHMI] JauHBI n. CymectByeT poBHO 2" pasiwd-
HBIX ABOMYHBIX CTPOK MJMHBI n. Tak Kak Ha KayKAOU TAKOM CTpPOKe
HeKasd (PYHKLIHUA MOXKeT ODPUHUMATh 3HaudeHwe 0 uau 1, obmee Koau-

YeCTBO PA3NIHYHLIX OyJeBbIX (DYyHKIMI OT N apryMeHTOB DABHO 22"

Ana n =2 cywecrsyer 16 pasnuyHbIX NOrMYEcKUx YHKLMIA. 0




MMaesa 4. Teopua MHOXecTB u anrebpa normku

Pacemorpum ux moxpobHee.

A B |F, F; Fy Fy Fy Fg Fq Fg|Fy Fig Fyy|F13 | Fi3 Fiq F15|Fye
glo|loleloleloelejolelrla|lL]ad|]|1]d |m
et e 1 T e e s Y e ) e ) B
10001.1001100110011
1[{1]of1]o|1]of1|o]1{of1]o]1]o]1]0]1
F\(A, B) =0 — KOHCTaHTa «JIO¥Kb»;

Fy(A, B) = A & B — KOHBIOHKIHA;

F3(A, B) = A— B — oTpHUIaHH€ MMIIMKAIUH;

F(A, B) = A — GyHKuIudA, paBHasg IePBOMY apryMeHTY;

Fs (A, B) = B—»A — orpunasue o0paTHOH MMIIMKAIIMY;
Fg¢(A, B) = B — ¢yHKnuA, paBHas#g BTOPOMY apryMeHTY;

F(A, B) =A ® B — crporasg AU3BIOHKLIMHA;

Fg(A, B) = Av B — NU3BIOHKINUA;

Fyg(A,B) =A { B — crpenka Ilupca (oTpuUnaHMe AMIBIOHKIIHH,

HUJIN-HE);
Fio(A, B) = A ¢ B — 5KBHBaJCHIUA;
Fi1(A, B) = B =~ OTPUIl@HWE BTOPOTO apryMeHTa;
F,5(A, B) = B > A — ofparHasd UMIJIHKAaIHA;
Fi3(A, B) = A OTpHUIaHME IIePBOT0 aAPryMeHTa;

Fi4(A, B) = A > B — uMIUIMKanus;

Fis(A, B) = A|B — mrrpux Illedxpepa (orpunanue xorbionkmyuy, U-HE);
Fi6(A, B) =1 — KOHCTAHTA «HUCTHHA».

C yBeJIMYEeHWEM YMCJA APryMeHTOB KOJHMYECTBO JOIMYeCKHX (yHK-
it pesko Bospacraer. Tak, AIsA TPEX NePeMEeHHBIX cymiecTByeT 256
pasnuMuHLIX Jormueckux ¢yHknumit! Ho mayyars MX BCe HET HUKAKOM
Heo6xommmocTu. [leso B TOM, 4TO myTéM mnpeobpasoBaHMil (PyHKIHA
11060r0 KOJIMYeCTBa TMEepPeMEeHHBIX MOMKeT ObITh BBIDaXkeHa 4Yepe3d (PyHK-
II¥H TONLKO ABYX NepeMeHHbIX. BoJjiee TOro, MOXXHO MCIOJB30BATE He
BCE, 4 JUIIL HEKOTOpHIe JormuYeckwe (GYHKIUHA ABYX IEePEeMEHHBIX.
Hanpumep:

1) Fo u F;; (KOH'BPIOHKIHMA W OTPUI@HHE BTOPOTO apryMeHTa);
2) Fgu F3 (AM3BIOHKIUA U OTPHIaHHE IIepBOro apryMesnTa);
3) Fy (crpenxa Ilmpca, orpunanne A3 BIOHKIIAN);

4) F,; (mrpux Ileddepa, oTpUmaEne KOHBIOHKIAN).




MpeobpasoBaHmne NOrMYECcKUX BblPaXKeHUn

JBa mociregHHX HPHUMEpPa TOBOPSAT O TOM, YTO IIPU JKEJAHHUHU BCIO
anrebpy JIOTMKM MOXHO cBecTH K oaHoi (ymxmuu! Ho wame Bcero
Jorudeckue (QYHKIMU IANKUCHIBAIOTCA B BHAE JOTHMYECKOTO BhHIPAXKeHUHA
4yepe3 OTPHUIlaHWE, KOHBIOHKIIHI0 U AU3BIOHKIIHIO.

20.3. CocraBneHme noru4yeckoro BbipaXXeHus
no tabnuue UCTUHHOCTU U ero ynpolieHue

Panee MBI BBRIACHMJIM, YTO IJIA JIOOOT0 JIOTHYECKOIO BBLIDAYKEHUA
MOXXHO cOCTaBUTh Tabaunmy mcrtuHHOCTH. CrnpaBeanuBo u obpaTHOE:
JUIA BCAKOH TAOMHMIBI MCTHHHOCTU MOXKHO COCTABUTH COOTBETCTBYIOIIEe
eil JoruuecKoe BBIPAYKEHHE,

AnropurM CcocTaBIeHHS JIOTMUECKOrO BBIDAXKeHUA 1o Tabauime
MCTUHHOCTH [IOCTATOYHO mpoct., JJsi aToro Hamo:

1) ormeruTs B TabiHIle MCTHHHOCTH HAGOPHLI TMEpPEeMEHHBIX, NPHU KO-
TOPBIX 3HAYEHME JIOTHYEeCKOTO BBIPAXKEHUA DPABHO eAMHHILE;

2) pns KamA0ro OTMEUEeHHOro Habopa 3alMcarh KOHBIOHKIHIO BCEX
TepeMeHHBIX CJIeAYIOIUM o6pasoM: eciau 3HAYEHHE HEKOTOPOH Iie-
PeMeHHOI B 3TOM Habope paBHO 1, TO B KOHBIOHKIMIO BKJIOYAEM
caMy NepeMeHHYIO0, B IPOTUBHOM cJjiy4ae — €€ OTpPHIlaHWe;

3) BCe TOJyYeHHBbIEe KOHBIOHKIUM CBA3ATh ONEPAllUAMH [HU3BIOHK-

IHH.
IIpumep 6. Mmeerca caepyomasi Tabauna MCTHHHOCTH:

A B C F

0 0 0

0 0 1 0

0 1 0 1

0 1 1 1

1 0 0 0

1 0 1 0

1 1 0 1

1 1 1 0
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ITocJsie BBINOJTHEHHS OIBYX NEpPBBIX LIAroB ajropuTMa IOJy4dHM:

¢ e e 4

0| 1|0]|1]|A&B&C
0| 1] 1] 1]|A&B&C
1132 0| 1 |A&B&E

ITocne BBIIOJTHEHHMA TPETHEro lara ImoJjydaeM JIOTHYeCKOe BhIpa-
JHeHue:

A&B&CvA&B&CVA&B&C.
ITonpo6yeM yIPOCTHTHL MOJYYEHHOE JIOrHYecKoe Bhipaskenue. IIpe-
JKJle BCero, BbiHeceM 3a CKOOKE B — o0muili COMHOXWUTE/b, HME0-

muiica y BCeX TPEX cllaraeMhIX, 3aTeM — COMHOMHTeN: A, a jxanee
HCIIOJIB3YEeM 3aKOHBI aJiredphl JIOTHKH.

A&B&CvA&B&CVvA&B&C =
=B&(A&C Vv A&CVA& C)=

~B& (A& (CvC)vA&C)=B&(A &1vA&C)=
=B&(A VA& C)#B&(A VA)& (A v C)=
~B&1&(AvC)=B&(AvC)=B& A&C.

CAMOE [JIABHOE

Cnoco6 ompezesieHusi MCTHHHOCTH JIOTMYECKOTO BBIPAYKEHHUA
OyTéM IOCTPOEHUSA ero Tabauimbl MCTUHHOCTH CTAHOBUTCH Heyxob-
HBIM IpHM YBeJUYEHHH KOJHYeCTBa JIOTMYECKHX NEePEeMeHHBIX, T. K.
38 CUYET CYIeCTBEHHOI'0 YBEJMYEHHWs UHMCJIa CTPOK TabiaMIbl CTaHO-
BATCHA IPOMO3AKUMM. B Takux ciydasx BHINOJHAIOTCA NpeobpasoBa-
HUS JOTHYECKNX BhIpaKeHW# B paBHOCHJIBbHBIE. [l 3TOro MCIOJIb-
3yIOT CBOMCTBA JIOTMYECKHUX OINepamuii, KOTOpble HHA4Ye Ha3bIBalOT
3akoHaM# aireOpnl JIOTHMKH. AHAJOrHYHBIE 3aKOHBI MMEIOT MeCTO H
B aarefpe MHOKeCTB.

Jloruueckas (yHKOUA MOMKeT ObITH 3aJaHa C IOMOIIbIO TAGIM-
bl MCTHUHHOCTH WMJIM AHAJIUTHYECKH, T. €. C MOMOINBIO JIOTMYEeCKOro
BbIpaKeHud.

Ina BeAko# Tabauubl UCTHHHOCTH MOYKHO COCTABHUTH COOTBETCT-
ByIOIIlee el JIOTMYecKoe BhIpakKeHue.




MNpeobpa3oBaHue NOrMYECKUX BbiPpaXKeHun

L.

Bonpocel u 3apgaHusa

Kakue M3 pacCMOTPEHHBIX 3aKOHOB AaJre6pbl JIOTMKHM aHAJIOTHY-
HBI 3aKOHaM ajreGpbl 4mces, a Kakue HeT?

2. HoxkakuTe BTOPOM B3akoH jge Moprama ¢ TOMOMIBIO TaGIMI

HUCTHHHOCTH.

3. ITyrém mnpeoOpas3oBaHUsS NOKAaKHATE PABHOCUJIBHOCTEL CJEAYIOIIHAX

BBICKA3LIBAHHM

1) (A&B)v(B&C) n (A & B)v(A& C)v (B & C);

2)(A&B)v (A&C) u (A&B)vAvC.

4. YopocTture JoruvecKkue (HOpPMYJIbI:

*.

. Ha umcnosoit mnpamolt nanei aBa orpeska: P =[10; 25] n

*8.

1) (A&B& C)v(A&B&C)v (A & B);
2) (A& BVA&B&CVvB&CVvC)&(CVA&CvV A &B& C).

Haiizure X, ecim (X v A)v(XvA) =B.

Q@ =[20; 55]. Vkamure HauGONBIIYI0O BO3MOXKHYIO IAJHMHY Ta-
KOro orpeska A, 4uTo BheipaxkeHue (x € A) - ((x € P) v (x € Q))
MCTHHHO NIPH JI000M BHAYEHHWH NEePEeMEeHHOH X.

. OneMeHTAMH MHOXeCTB A, P u @ ABIAIOTCA HATYypaJbHble YHC-

na, npuuém P = {2, 4, 6, 8, 10, 12} u @ = {2, 6, 12, 18, 24}.

Hspectro, uTo BHIpaXeHue (x € Q) > ((xe€ A) > (xe P)) ucrun-
HO npu Ja1000M 3HaYeHUH nepeMeHHON x, OnpezenutTe HaAMMEHB-
IIee BO3MOXKHOE KOJHMYECTBO 2JIEMEHTOB MHOXecTBa A.

Ha uwmcinosolf npamoit pgamm asa orpeska: M =[10; 60] u
N =[40; 80]. YraxuTe HaMMEHBIIYIO BO3MOMKHYIO AJIMHY TAKOTO
orpeska A, uro Beipaxkenume (x € M)— (((x € N) & (xc A)) -
— (x€ M )) ucTHHHO npM JI060M 3HAYEHUH NEepeMeHHON x.

. [l Kakoro HauMeHBIIero HeOTPpHUIATEJIBHOI'O IIeJIOTO0 OecATHY-

Horo uucna A ¢dopmyna x & 25205 (x & 17T=0->x & A #0)
TOMAECTBEHHO WMCTHHHA, T.e. NPUHUMAeT 3HayeHue 1 mpu Jio-
6OM HEOTPHIATEIBLHOM IeJIOM 3HAYEHHH MAEeCATUYHOH mepeMeH-
HO x? (Bpeck & — mopaspazHAas KOHBIOHKIHA IBYX HeoTpHIAa-
TeJbHBIX IIEJIBIX JECATHYHBIX YHCe.)

Vv

Vv
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*10.

11.

12.

13.

14.

15.

16.

Onpenenutre HauboJbIlee HATYPAIbLHOE HAEeCATUYHOE HuciIo A,
npu  kKortopom Beipakenme ((x & 46=0)v (x & 18=0)) >
> ((x&115#0) v (x & A =0)) TOXIECTBEeHHO MCTHHHO, T. €.
NpUHUMAaeT 3HaueHue 1 mpm g060M HATYPAJIbHOM 3HAUEHHH Jie-
cATHYHON mepeMeHHOM x. (3xeck & — mopaspAfHAd KOHBIOHK-
IMA JBYX HEOTPUIATENbHBIX IMEeJIbIX AECATUYHBIX YHCeJ.)

CKOJNBKO DA3JMYHBIX PEeIleHHN HMMEeeT CHCTeMa ypaBHEHMIA:

1) {xl‘xz—)xs 'x4=1;
x3+x4 +x5' x6=1|
Xp+ Xg + X9 0 X9 =
CKOJBKO CyIIEecTBYeT PAasJM4YHBIX JIOTUYECKHMX (QyHKIUEA OT de-
THIPEX IepeMeHHbIX?

2)

ITo sazaHHOM TabiaWIe HCTHHHOCTHA COCTABbHTE JIOIMYECKHE BBI-
paxkeHusa aaa pysxkunuit F,, F,.

4.1 818 15
o|lo|1]o0
5 1% 9"y
L. @l Badsi0
HENT AR

Ilo u3BecTHBRIM TabAHMIIaM WMCTHHHOCTH 3allMIINTE AaHAJIATHYe-
CKOe IIpeAcTaB/ieHHEe HMIJIMKAIIMM, S3SKBHBAJIEHIIHA H CTDOI‘Oﬁ
AA3BIOHKI[MHA.

Jlornueckne (yaxnuu mrpux Ileddepa m crpeaxa Ilupca Ha-
3BaHBI TAK B 4YeCTh MATeMaTHKOB, MCCJIEJOBABIIMX HMX CBOMCT-
Ba. IIoAroTOBBTE KpaTKyo Gmorpadudueckyio cnpasky 00 OXHOM
B3 3THX Y4YEHBIX.

Ilo zapmaHHOM TabANIle MCTHHHOCTH COCTABbTE JIOI'MYECKHe BBI-
paxkeHnus ans pysaxkoumit Fy, F,.




AnemMeHTbl cxeMoTexHuku. Jlormueckme cxembl

ey
b

=== |lo|lo|lo|lolk
mlrlo|lo|r|r|lo|lo|lW
= lolrlolmlol=m|lo|l&
= || R |O|K=| =l OO
= OO = OO

17. 3anumuTe JOrvMYecKoe BhIpaXKeHHe [AJA JIOTHYeCKOH QyH-
kuuu F(A, B, C), pasaoir 1 ma mHabopax 011, 101, 110, 111.
IlomeITaliTeCch YIPOCTHTEH IOJYYEHHOE BEIPAKeHHE.

§ 21
AneMeHTbl CXeMOTEeXHUKM.
JNlornyeckue cxemsbl

JIro6oe ycTpoHCTBO KOMIILIOTEPA, BBINOJHSAOIIEe apudmerndyecKue
HJIH JIOTWYEeCKHe OIlepalliy, MOKeT PacCMaTPHBAThCA Kak Inipeobpaso-
BaTeJb ABOMYHOM MHMODMAIMM: 3HAUYEHHA BXOJHBLIX IIEPEMEeHHBIX IJIfA
Hero — IIOCJIeOBATENBLHOCTh HYJIEM M eJWHHI], a 3HAYEeHUEe BBLIXOJ-
HOU (pyHKIMH — HOBas JABOMYHASA IOCJEIOBaTeJbHOCTh. Heobxomumeie
npeobpasopasusa MHGOPMAIMHA B OJOKAX KOMIBLIOTepa IPOU3BONATCH
JIOTU4YECKHMMH YCTPOMCTBAMHY ABYX THIIOB: KOMOMHAIIMOHHBIMM CXeMa-
MU ¥ OUPOBEIMH aBTOMATAMH C NaMATHIO.

B xkomMOMHaAIMOHHON cxXxeMme HaAOOpP BBIXOAHBIX CHTHAJIOB B JI060M
MOMEHT BPEMEHH IIOJIHOCTBIO OmpefesaseTcsa Hab0opoOM BXOAHBIX CHUI-
HAJIOB.

B nudpoBeIx aBTOMATAX € NAMATHI0 HAOOP BBIXOAHBIX CHT'HAJIOB
3aBHCHT HEe TOJBKO OT HaGopa BXOJHBIX CHUI'HAJOB, HO M OT BHYT-
PEeHHEro CcOCTOAHMA JaHHOro ycrpoiicrBa. Taxkue ycrpoiicTBa Bcerga
HMEIOT INaMSAThb.
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0 CxeMoOTexHMKa — Hay4yHO-TEXHWYECKOE Hanpas/ieHue, 3aHuMaloleecs
NPOEeKTUPOBaHWMEM, CO3AAHWEM W OTNALKON SNEKTPOHHLIX CXeM WU 3NEeKT-
POHHBLIX YCTPOMCTB PasnM4HOro HasHa4eHus.

21.1. Jlornyeckme 3anemMeHThbl

0 Jlornyeckuii anemMeHT — 3TO YCTPOWCTBO C N BXOAaMW WU OOHWM Bbi-
XOAOM, KOTOpOoe npeobpasyeT BXOAHLIE ABOWYHLIE CUrHasbl B ABOUYHBLINA
CUrHan Ha Bbixoae.

PaboTy mn1060ro JIOrMYeCcKOro JJIEMEHTA MAaTeMATHYecKH yA0oGHO
OmMHUCATH KaK JIOTUYECKYI0 (DYHKIHIO, KOTOpas YHOpAJOYEeHHOMY Ha-
Oopy M3 HyJlef W eAWHMI] CTABHT B COOTBETCTBUE 3HAYEHHE, TaAKIKe
paBHOe HYJIIO WX eJUHHIE.

B cxeMOTeXHHMKe MIMPOKO HCIOJb3YIOTCHA JIOTMYECKHEe 3JIeMEeHTHI,
npeacrasieHHble B Tabaune 4.2,

Tabnuua 4.2
YcnosHble 0003HaYeHUs TUMNOBLIX NOrMYECKUX BSIEMEHTOB
HaumeHoBaHMe Yenosuoe Hazeaame yHKIHH
3JIeMeHTa o6o3Hauenne u eé dopmyna
n 2 KoasoaKnua
|— F=A&B
HnIin _Ii JuaBIOHKINAS
|— F=AvB
HE ' HNusepensa
— F=A
H-HE _I= HItpux Ileddepa
o F=A&B
. WIN-HE _Is Crpenxa Ilupca
F=AvB




AnemMeHTbl CXeMOoTexHukKu. Jlormyeckme cxemsol

Noruyeckuin aneMeHT W (KOHBIOHKTOP) peanvayeT onepauvio nornye- @
CKOro yMHOXeHusi. EAMHMUA Ha BbIXOAE 3TOro 3feMeHTa MOosIBUTCH TOor-
[a 1 TONbKO TOrda, Korga Ha Bcex Bxofax OyayT eauHuubl.
OnuwunTe NopobHeiM obpasom norvyeckue anemeHtsl WKW (AU3bIOHK-
Top), HE (uHBepTop), U-HE, UIU-HE.

OJIHO‘THI[HOCTL CHTHAJIOB HA BXOIaX H BBIXOJAX MIMO3BOJIAET moaoa-
BATH CHUTHAJ, BhlpabaTbIBaeMBIii OZHHM 3JEeMEHTOM, Ha BXOZ APYroro
pJIeMeHTa. JTO MIO3BOJAET M3 ABYXBXOIOOBBIX 3JIEMEHTOB tCOﬁHpaTbt
MHOI'OBXOAOBEIe 3jeMeHThl (puc 4.7), a TakiKe CHHTE3HPOBATH IIPOU3-
BOJIbHBIE KOMOMHAIIMOHHBIE CXEMBI, COeJUMHAA B IENOYKH OTAeJbHBIe
JIOTHYECKHe dJIEMEeHTEI.

& &

s _l_&

L

Puc. 4.7. Cxema n o0o3HAaYeHHE UYETHIPEXBXOJOBOI0 KOHBIOHKTODA

Iipumep. Ilo 3ajmammO# Joruueckoit ¢yakuuun F(A, B) =
= A & Bv A& B nocrpouMm KoMOMHAUMOHHYIO cxemy (puc. 4.8).
ITocTpoeHHe HAYHEM C JIOTHYECKOH omepanuy, KOTOpas JOJDKHA
BBIIIOJIHATBLCA IIocieaHed. B maHmHOM ciyyae Takoil omepamueil siBJIAeT-
cA JIOTHYeCKOe CJIO}KeHHe, CJIe/J0BATeIbHO, Ha BBLIXOJle JIOTHYeCKOl cxe-
MBI OOJIXXeH ObITh AU3BIOHKTOP. Ha Hero curxHajabl MOJAIOTCS C ABYX
KOHBIOHKTOPOB, Ha KOTODEIE B CBOK OYepenb MOAAITCA OAWUH BXOXHOM
CHTHAJI HOPDMAJILHEIM U OJUH MHBEPTUPOBAHHBIN (C MHBEPTOPOB).

_I—' F(A, B)
1
i i

Puc. 4.8. Komburanuonsasa cxema ¢yuaxnuu F(4, B) = A&BVvA&B
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21.2. Cymmarop

W3 oTpenbHBIX JIOTHYECKHX 9JIEMEHTOB MOYKHO COCTABHTH YCTPOM-
CTBa, IPOM3BOAAINME apudMeTHUYECKHe OIePAllUH HaJ ABOUYHEIMUA
YHUCJTaMH.

3NeKTPOHHAA NIOrMYecKkasl Cxema, BbiMOJHAIWAA CYyMMUPOBaHUEe ABOUY-
HbIX YMCEes, Ha3bIBAETCH CYMMAaTOPOM.

p.f+1?i|
a= apap.q - a;‘ w8189
& .
b= bpbpy .| by|..biby
T
Spn+1 Sp Sp-1 oS Jas 5159
Puc. 4.9. Cxema cioxe-
HUA [JBYX N-paspaiHBIX

ABOHYHBIX YHCeJI

BenoMHEMM  CXeMy  CIOMKeHHS JABYX
n-paspAfHbIX ABOMYHBIX uuces (puc. 4.9).

3amMeTHUM, YTO IPH CIO0MEHHH HUDD B
i-M paspsfe MBI AOJMKHBI CHOMHUTE HUDPY
a; uacna a, nuppy b, umcna b, a TaxKxKe
p; — mnepenoc u3 (i — 1)-ro paspsana. B
pesyJbTaTe CJIOMKEHUSA AOJKHBI IOJYYUTH-
cA mudpa pesyibTara §; U mu@pa IepeHo-
ca (0 mau 1) B cneaywomuii paspan p;.q.

OcHOBBIBAsICH Ha ATHUX PACCYXIEHUSIX,

nocTpouM TabIMIy MCTUHHOCTH ANs (PyHKIHHE, KOTOpLIE B 3aBHCHMO-
¢t oT mudp a;, b, u p; nonmyyaT TUDPLL §; U P;.q.

Bxomsr Brixoasr

a; b; p; 8; Pis1
0 0 0 0 0
0 0 1 1

0 1 0 1 0
0 1 1 0 1
1 0 0 1 0

1 0 1 0 1
1 1 0 0 1

1 1 1 1 |




JnemMeHTbl CXeMoTexHUKU. Jlormueckme cxemsbi

Bam usBecTeH AJrOPATM HOCTPOEHHA JIOTHUYECKOTO BBIPAMKEHHA II0
Tabauie MCTHUHHOCTH. BOCIOJMB3yeMCsa MM H 3alUIIeM BBIPAYKEHUE IJIf

DYHKOHH P; ., q:
Pi1= 0 &b, &p,va & 5; &p;va, &b & p va &b &p,.

IMombiTaeMcsi YOPOCTHTH BTO BbLIPAMKEHUE, BOCIOJIbL30BABIIUCH
TeM, 4T0 A v A = A. OcCHOBBIBAasSICH HA 3JTOM 34KOHE, BKJIOUUM B
MMEINYIoCHd AWSBIOHKIMIO emé aBa cjaraeMblx Buja a; & b; & p,,
NpUYEéM HA OCHOBAHMM KOMMYTATHBHOIO M ACCOIMATHBHOIO 3aKOHOB
npeobpasyeM IOJIy4eHHOE BBIPAMKEHUE K BUIY:

Pis1=(a; &b, &p,va; &b&p)v(a,& b &p,va &b,&p)v
v(a;&b;& p, va, &b;& p) = [n0 3akoEaM AUCTPUOYTHBHOCTH] =
=b,&p, &(a; va)va &p &(b vb)va &b, & p; vp)=

= [mo sakomny uckiaouénnoro tperberol =b, & p, v a; & p; v a; & b,

IlonyuenHoe BBIpasKeHMe O3HAYAET, YTO MYHKIHUA p,,, NPUHAMA-
eT 3HadeHHe 1 TOJBKO IiA TAKUX KOMOMHAUMI BXOJAHBIX IlepeMeH-
HBIX, KOra XoTs OBl ABe IepeMeHHble MMEIT eAUWHUYHbIE 3HAYEHHA.
ObpaTtuTe BHHMAaHHE HA TO, YTO TAKOHW BBIBOJ MOXKXHO CHEJATh H B
pesyJibTaTe aHANM3Aa TAOIUILI MCTUHHOCTH.

ITo Tabaume HCTHHHOCTH MOXKEM 3AllMCATH BHIPAKEHHE MJIA S;:

$,= 3, &b &p;va &b & p, va, & b, & p, va, &b, & p,

Ero Takke MOKHO HOmbITaThcs HpeoGpaszoBaTs K Gojiee KOPOTKO-
My BuAy. Ho MOMHO moitTm ApyruM myTéM M IpoBecTH Oojee Tima-
TeNbHBIA aHaliu3 TAbAMIEl UCTHHHOCTH AIA (QYHKIUH S;.

W3 TaGnumsl BHAHO, YTO 3HA4YEHWE S; PABHO 1, eciu Bce BXOJHBIE
CHTHAJBI paBHBI 1. 3TOMy coOTBeTCTBYeT BhipaxkeHue a; & b; & p, = 1.

Wnn ssadyeHue s; paBHO 1, ecsii B KOMOMHAIIMM BXOJHBIX CHUTHA-
JIOB eCTh eJMHCTBeHHas 1, T.e. eJUHHUIA CDPelH NepPeMEeHHbLIX eCThb,
HO HET OJHOBPEMEHHO IBYX IIEPEMEHHEIX, 3HAUEHUS KOTOPHIX DaBHBI
1. 910 MOKHO 3anmucaTh Tak:

(@;vd,vp) & p,y =1.
CienoBaTesIbHO, §; MOYKHO 3aIMCATH TaK:
si=(a;vbvp) & p,, va &b, &p,
MoxHO nonbITaTeCA CamMOCTOSITENILHO MNPOBECTU npeobpasoBaHue no-
FMMYECKOro BbIPaXEHWUs, MONYYeHHOro Mo Tabnuue WCTUHHOCTM ANna S; K
uTorosomy Buay. Ho, 4TobBbl ybeauThbCa B PaBHOCUMIIBHOCTUM 3TUMX ABYX

BbipaXeHWii, AOCTaToOYHO nocTpouTb Taﬁnnu.y WCTUHHOCTW ON1A BTOPOro
M3 HUKX,

&9
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ITonyueHHEIE BHIDA’KEHUSsI IO3BOJIAIOT PeAaU30BATL OZHOPA3PANHEIN
JABOMYHBIA CYyMMATOP CXeMOM, IpeAcTaBJeHHONH Ha pucyHke 4.10.

& 1
b —
— & ) P
= | |L
&
e &
—& 1 s

Puc. 4.10. Cxema 0oZHOPa3psAAHOIO0 CYMMATOD&

BeipasuTe $; M p;,; MOXHO M Apyrumu dopmynamu. Hanpuwmep,
camMoe KODOTKOe BBIDaK€HWe AJA §; uMeeT BUA: 8, =a; ® b, ® p;,, uTo
MI03BOJIAET HOCTPOUTH CYMMATOP, HCHOJBL3YHA APYrye JIOTUYeCKHe aJjie-

MEHTHI.

CnoxxeHue n-pas3pAZHBIX JABOMYHBIX YHCET OCY-
8i_|oM s,  IECTBJSETCS ¢ IOMOINBI0 KOMOHHAIIMM OXHODPA3DAM-
by pj,; HBIX CyMMaTOpOB (ycioBHOe o0o3HaYeHHWe OJHOPA3-
P P—— psagHEBIX CYMMAaTODOB NDHBENEHO Ha PpPHCYHKe

cJieBa).

21.3. Tpurrep

0 Tpurrep (oT aWrn. trigger — 3awénka, CNyCcKOBOW KPIOYOK) — JNOrM-
YECcKWUii 3nemMeHT, CnocoBHLI XpaHUTb OOMH paspsp, ABOMYHOMO 4Yucna.

Tpurrep 6ui1 n3obperén B 1918 rogy M. A. Boru-Bpyesuuem.




ANemMeHTbl CXeMOTEeXHUKMU. Jloruyeckue cxembl

Mwuxaun Anekcangposud Bony-Bpyesuy (1988-1940) —
PYCCKMIA U COBETCKMIA pagnoTexHWK, OCHOBaTenb oTe4e-
CTBEHHOW paguonamnoBoi NPoMbiluneHHocTu. Pabotan B
obnactn paguoBeLlaHus U fanbHerl CBA3SWM Ha KOPOTKMUX
BonHax. B 1918 rogy M. A. BoH4y-BpyeBu4 npennoxun
CxeMy nepexnioyaluero YCTPOWCTBa, WMEIoWero pasa
YCTOW4YMBLIX Paboymx COCTOAHWSA, MO Ha3BaHWEM «KaTod-
Hoe pene». 3TO YCTPOWCTBO BNOCNEACTBUM ObINIO HA3BaHO
TPUITEPOM.

& )

1 } Q
Camblii mpoctoit Tpurrep — RS. OH cocrout T
u3 AByX Jorumdeckux siaemenros MJIH-HE, sxoxst

M BBIXOABI KOTOPBIX COEAMHEHBI KOJIBIIOM: BBEIXOX
IIEpBOr0 COEJMHEH CO BXOJAOM BTOPOro M BBIXOJ
BTOpOro — co Bxonom mnepsBoro. Cxema RS-tpurre-
pa mpeacTaB/ieHa Ha pHCYHKe 4.11.

11 Q
R b
Tpurrep umeer pnpa Bxopa: S (or aHrn. set — Q

ycraHoeka) u R (ot aHrn. reset — cbpoc) u pea
sbixoga: Q (npsmoii) u Q (vHBepcHbiid). MpuHuun Puc. 4.11. Jlo-
ero paboTtel wnnocTpupyeTt chnegylouwas Tabnuua THYecKas cxema

WNCTUHHOCTW: RS-tpurrepa
Bxopb!
Pexum pabGoTel Tpurrepa o . CocronHue Tpurrepa Q

XpaHeHue npeabliayLwero 0 0 Q

COCTOAHWSA

YctaHoBka Tpurrepa B 1 0 1 1

YcraHoBka Tpurrepa B 0 1 0 0
3anpelwéHHoe cocTonHue i) 1 Heponyctumo

Ecnu Ha Bxoabl noctynatoT curHanel R =0 u S =0, To TpUrrep Haxo-
OUTCA B pexumMe XpaHeHusi — Ha Bbixogax Q M Q COXPaHATCA ycTa-
HOB/IEHHbIE paHee 3Ha4yeHus.

Ecnu Ha ycTaHOBOYHbLIAM BXOA S Ha KOPOTKOE BpEeMs MOCTYnaeT Ccur-
Han 1, To Tpurrep NepexoauT B COCTOAHWE 1 U NOCne TOro, Kak curHan
Ha Bxoge S craHer pased 0, Tpurrep GyOeT coxpaHATb 3TO COCTOSAHWE,
1. €. Bygetr xpaHutb 1.

MNpwn nopave 1 Ha Bxop R Tpurrep nepergér B coctosHue 0.

Mopaya Ha obGa Bxopa S v A NOrM4EcKon eduHULbLl MOXET MPUBECTU
K HEeOoOHO3Ha4yHOMY pe3ynsTary, MoaToMy Takas KoOMOMHaUMSA BXOOHbIX

CUrHasos 3anpelyeHa.
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Tpurrep ucnoas3yercs s XPAHEHHS HWHAOPMALUM B OINEPATHUB-
HOM NaMATH KOMIBIOTEpa, & TaKyKe BO BHYTPEeHHHX peTHCTpax Ipo-
neccopa. [lnsa XpaHeHusA ojHoro OaiiTa MHGDOpMamuMM HeoOXoauMMO 8
TPUTTEPOB, Ans Kuuobaiita — 8 - 1024 tpurrepoB. OnepaTusHas ma-
MATH COBPEMEHHEIX KOMIIBIOTEDPOB COJNEP:KHT MHJLIMOHBI TPHITEPOB.

B menoM e KOMIObLIOTEDP COCTOUT K3 OIDOMHOIO 4YHMCJa JOrHdye-
CKHX YCTPOHCTB, 00pasyloIquxX BCe ero y3Jbl M IaMAThb.

CAMOE [JTABHOE

HeobxoxuMbie npeobpasoBaHuA HHGOpPMaIHH B OJ0OKaX KOMIBIO-
Tepa IPOM3BOAATCH JONMYECKHMHM YCTPOMCTBAMHM ABYX THIOB: KOMOM-
HAIIAOHHBEIMH CXeMaM¥ ¥ IU(MPOBBIMHA aBTOMATAMH C IaMATHIO.

B koMOuHanmmoHHOM cxeMe HAOOD BBIXOJAHBIX CHIHAJIOB B JIOOON
MOMEHT BPEMEeHHM IMOJIHOCTBIO OIlpejeisierca HabGopoM BXOJHBIX CHI-
HaJioB. [{uckpeTHEIN# npeobpasoBaTeib, KOTODPHIM BhIgaér mocye obpa-
OOTKH JBOMYHBLIX CHIHAJOB 3HAYEHMe OJHOM M3 JIOTHYECKHX oOIepa-
LM, HasbIBAETCA JIOTHYECKUM 3JI€MEHTOM. DJIEKTPOHHAA JOoruYecKasd
cXeMa, BBIIOJHAIINAA CYMMHPOBAHHE ABOMYHBLIX YHCEJ, HA3bIBaeTCH
CYMMAaTOPOM.

B mmppoBeix aBTOMaTax ¢ HAMATHI0O HAOOD BBIXOAHBIX CHUI'HAJIOB
3aBUCHT He TOJIBKO OT Habopa BXOZHBEIX CHIHAJIOB, HO M OT BHYTDEH-
HEro COCTOsSIHMA aaHHOro ycrpoicrBa. Taxwe ycrpolicTBa BCcerja HMe-
0T OaMATh. Tpurrep — JOrAYecKUil dJeMeHT, CIOCOOHBIN XpaHUTHL
OZWH paspfAz ABOMYHOro 4ymciaa. OmepaTwBHasA NaMAThE COBPEMEHHBIX
KOMIIBIOTEPOB COAEPIKHT MUJIJIMOHBI TPUITEPOB.

B mesom e KOMIBIOTEDP COCTOUT M3 OTPOMHOTO YHCIA JIOTHYe-
CKHX yCTPOHCTB, 00pasylOIIuX BCe ero ysJbl ¥ NaMsAThb.

Bonpocel U 3agaHus

1. Yro Takoe jnormueckuii samemeHnT? Ilepeumcaure O0asoBhle JOoruye-
CKHMe BJIeMEeHTHI?

2. Ilo normuyeckomy Bhipaykeruio (Av B)&C & (BvA)&C Ttpebyer-
csi paspaboraTs Jiormueckoe ycrpoiictBo. Kakue sormueckue aje-
MEeHThl HeoOXOAMMBI AJIA €ro Co3ZaHuA?

3. HaiiziuTe 3HaueHHe BLIXOAHOI'O CHUIHAjJa B IIPUBEJEHHOU cXeMe,

ecyu:
1)A=0u B=0; 3)A=1uB=0;
2)A=0u B=1; 4) A=1u B=1.




ANeMeHTbl CXeMOTexXHUKHU. Jloruyeckmne cxemsi

A}& -
eyl

4. OnpenenuTe JOTrAYECKOe BheIpaXXeHue npeoﬁpaaona.ﬂna, BEINIOJIHA-

eMOro CXeMOM:

aly

5. IlocTpoiiTe JOrMUeCKHe CXeMbl AJf CHeAYIOIMNUX (DYyHKIHUI:

1) F= (A&B&C)VB&CVA;
2)F=Bv(C& A)v (A & B).

6. ITocTpoiiTe cXeMy yCTPOMCTBA, BBINOJHSAIOIIEr0 NpPeodpasoBaHHe
uH(popManuX B COOTBETCTBUM C JAHHON TaOIMIIel MCTUHHOCTH:

= === ololo|lelb
= =loclolRrRlolol M
~ ol lol=|lo|l=|lOo|8
Slolr|ir|lk R ool
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i

10.

11.

IlycTe B HEKOTOPOM KOHKYPCE BOIIPOC O JONyCKe TOT0 HIH
MHOr0 Y4YaCTHHMKA K CHIeAYIOUeMy TYypy pelllaeTcd TpeMs uJje-
HamMu Kiopu: A, B u C. PeueEue DOJOKHUTEJIbHO TOTZa H
TOJILKO TOIZA, KOIZa XOTA OBl JBOE YJIEeHOB JMIOPH BBICKA-
3BIBAIOTCH 34 MAONYCK, NPHUYEM cpead HHX 00sa3aTenbHO HOJ-
skeH OBITH Inpejcemarensb xiopu A. Heobxomumo paspaboTaThs
YCTPOUCTBO AJIsI TOJIOCOBAHHMA, B KOTOPOM KAMIBIM UJIEeH KIOPU
Haj)KUMaeT Ha OJHY M3 JBYX KHONOK — «3a» mam «IIporus»,
a pesyJabTAT TOJIOCOBAHMA BCeX TPEX UYJIEHOB JKIOPH ompene-
JasfeTcsHs IO TOMY, 3aropurcs (YyYACTHUK JONYyCKaeTcd) HJIM HET
(yuacTHUK He JomycKaercs) curaajibHasa nammnouka. Cocrasbre
cXeMy yCTpOiCTBA, KOTOpPOE HA BEIXOHE BhiAaBano O6v1 1, ecnam
YYACTHUK JONyCcKaeTcs K caeayoumemy Typy, #u 0, ecau He
JOIMYyCKAaeTcs.

CymecrByer 16 JormuecKkmx ycTpoOHCTB, HMMEIONIMX JBa BXoJa
(16 mormueckux GYHKIHE OT IBYX NepeMeHHbIX). Peanusyiire
HUX KOMOHMHALMOHHEIE CXE€MBbI C IIOMOIIBI JIOTHUYECKHUX DJIEMEHTOB
", WIH, HE.

Eciu npu CYMMHUPOBAHMH He YYHUTHIBAETCS NPU3HAK II€PEHO-
ca, TO COOTBETCTBYIOIIAS JOrMUecKas CXeMa HasbIBAeTCS NoJLYy-
cymmamopom. Ilo mmerineiica Tabauie HCTUHHOCTH IIOCTPOHTE
JIOTMYECKYI0 CXeMy IOJYCyMMATOPA.

Bxopms: Brixonsr
& b; # Pis1
0 0 0 0
: 0_-_ 1 1 0
1 0 0
i 1 1 0 1

Yro Takoe Tpurrep? B uém ocHOBHOE OTJIHYME TpHUITEpa OT
TAKUX JIOTHYECKHUX 3JJIEeMEeHTOB, KAK HHBEPTOD HMJIM KOHBIOHK-
Top?

IlogroToBhTe KpaTKyio OuorpauyecKyi COPABKY O HalleM BBI-
paromeMca cooTedecTBeHHMKe M. A. Boru-Bpyesuue. B uém 3a-
KJIIOYAeTCA ero BKJAJ B PA3BUTHE BBLIYMCIMUTEIBHOH TeXHHKH?
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§ 22
Jlornyeckue 3apaum
U cnocobbl UX pewieHud

HCXOJIHHMH JaHHBIMH B JIO'HYECKHX 3aJa4dax ABJAIOTCA BBICKA-
3bIBAHUA. Hpﬂ 9TOM BBICKA3bIBAHHA H B3aMMOCBA3H MeEMXJY HHMH
OBIBAIOT TAaK CJIOXKHBI, YTO pasobpaThCca B HUX 0e3 HUCIOJb30BAHUA
CIenUaJbHBIX METOHOB OBIBAET NOCTATOYHO TPYIHO.

22.1. MeTton paccyxpeHun

OcHoBHasi ujesd 3TOr0 METO/a COCTOMT B TOM, 4TOOBI IIOCJIEIOBA-
TeJIbHO aHAJU3UPOBATH BCIO MHGpOPMANMIO, UMEIONIYIOCH B 3ajade, U
JeJIaTh Ha 39TOM OCHOBE BBIBOIEI.

Ilpumep 1. Ha ogsHO#t ynune croAT B pAA 4 goMa, B KasKIOM H3
HUX KMBET IO OJHOMY d4eJoBeKy. Mx 30Byr Bacmamii, Cemén, I'en-
Haguii 1 MBan. W3BecTHO, YTO BCe OHM MMEIOT pasdHble Npodeccuu:
CKpHUIIaYy, CTONAD, OXOTHHK H Bpay. M3BecTHO, 4TO:

1) cronsap KUBET mpaBee OXOTHHUKA;
2) Bpa4 KHBET JIeBee OXOTHHKA;
3) crpunmau KUBET ¢ Kpaio;
4) cKkpunay KUBET PAAOM C BPauoM;
5) CemMéH He CKpHUIIAY M HE JKMUBET DAJIOM CO CKPHIIAYOM;
6) iBaH XKUBET PAJOM C OXOTHHKOM;
7) Bacunuii »kxuBET mpaBee Bpaua;
8) Bacunmit xuBér uepes jom or Hsana.
OmnpenenuMm, KTo e KHBET.

W3zobpasum gomMa IPAMOYrOJbLHHKAMH MU IIPOHYMEpYeM HX:

1 2 3 4

HspecTHO, uTO CKpunau xkueér ¢ kpaio (3). CremoBaTenbHO, OH
MOJKeT KHTh B AoMe 1 unau B gome 4.

1 2 3 4

ckpumnau? cKpunayg?
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Ckpunau KuBérT psagoM ¢ BpadoMm (4), T.e. Bpau MOMKET XHUTh
npasee (nom 2) mam saesee (gom 3) ckpumaya.

1 2 3 E

ckpunau? Bpau? Bpau? ckpunau?

Ho Bpau :xuBér JeBee oxoTHHKa (2), ciegoBaTeJlbHO, CKpHAIAY
HEe MOXKEeT XHUTh B aoMe 4, T. K. B IPOTUBHOM CJIydYae MOJYYHUTCH,
4TO0 Bpady, KUBYIIUNA C HUM DAIAOM, SKUBET IIpaBee OXOTHHKA, & 3TO
nporuBopednT ycaosuio (2). Takum obGpasomM, CKpUNAd 3KUBET B JlOMe
1, a Bpau — psAAOM ¢ HUM, B JoMme 2.

1 2 3 4
cKpHnay Bpa4
Tak xak Bpay XHMBET JieBee OXOTHHKA (2), a croiasip — IpaBee

oxorauka (1), To OXOTHHMKY JocTaércsa AoM 3, a croasipy — gom 4.

1 2 3 4

CKpHIay4 Bpau OXOTHHK CTOJIAD

Taxk kax CemMéH He CKpHIa4Y U He >KHUBET DAJAOM CO CKPHUIIAYOM
(5), To OH MOKeT XUTh B ZoMe 3 WM B goMe 4.

1 2 3 4
cKpHnayu Bpau OXOTHHK CTOJNAD
He Cemén He Cemén Cemén? Cemén?

Tax wkak HMBauH xuBéT paaoM ¢ oxorHukoMm (6), To OH MOMxeT
JKHUTHL B JoMe 2 uiaum 4.

1 2 3 4
cKpHIay Bpad4 OXOTHHK CTONAD
He Cemén He Cemén Cemén? Cemén?
He HBan HUsanu? He Wpan Heanu?
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Tax xax Bacmamit xkuBér npasee Bpada (7), TO OH MOMKeT KHTh

B gome 3 maum 4.

1 2 3 4
cKpumay Bpay OXOTHHEK CTOJIAD
He Cemén He Cemén Cemén? Cemén?
He Hsan HBan? He Hean HWsan?

He Bacmamit He Bacuaumit Bacuauii? Bacuauii?

ITogBoguM mTOrM ¢ yuérom Toro, uro Bacuimii KUBET yepe3 AOM
or MBana (8): B nome 1 moxker xuTh ToNMbKO I'emHajamii, B fome 2 —
HWean, B gome 4 — Bacunuii, B gome 3 — CeméH.

1 2 3 4
CKpHIa4y Bpay OXOTHHEK CTOJIAD
Tesraguit Hsan Cemén Bacuauit

Kak Buaure, najexko He camas CJIOKHAs 3ajfada norpeboBayia jo-
CTATOYHO CEPHE3HEIX DACCYXAeHHH. DTOT MeTOX, KaK NpPaBMJIO, IpH-
MeHAeTCA [JIf pelleHHs MPOCTBIX 3ajad.

22.2. 3apaym 0 pbIiLapaX U JKeuax

3ajayu O pHIIAPAX M JDKENaX — JTO TAKOH KJACC JIOTHYeCKHX
3a71a4, B KOTOPBIX (UI'YPHUDPYIOT MEPCOHAMNKU:
¢ peBIapb — 4YeJOBEeK, BCETZa IOBODPAIIUN IIPaBAy;
¢ JKel — YeJIOBeK, BCerja roBOPAIIMH JIOMKb;
* OOLIYHBIM YeJIOBEK — YeJOBEK, KOTOPBIM B OJHMUX CHTYALMAX MO-
JKeT TOBOPHTH IIPAaBAY, & B OPYIHX — JraTh.
Penrenne mofo0HBIX 38Ja4 CBOAMTCA K INepe6opy BapHaHTOB M
HCKJIIOYEHHI0O Te€X M3 HHX, KOTODhIE IPHBOAAT K IIPOTHBOPEUYHIO.

IIpumep 2. JIBoe xureneil ocrpoBa A m B pasroBapuBaId Meix-
Ay coboit B camy. IIpoxoauBimimii MHMO HE3HAKOMEI[ CIIDOCHI y A:
«Bol peimapes wiam jken?». Tor oTBeTHsI, HO TaK HepasGOpPYMBO, UTO
HEe3HAKOMeI| He CMOr HHM4Yero moHATh. Torga He3HaKOMeN CIPOCHI
y B: «Yro crasan A?». «A ckasag, 4TO OH JKeI», — OTBeTW] B.
Mosxer M He3HAKOMeI| AOBepAThL oTBery B? Mor a1 A cKasaTh, YTO
OH JIKer?
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Ecim A — pelapb, TO OH CKa)XeT NpasBAy M COODUIHT, YTO OH
phILApPE.

Ecniu A — mken, TO OH CKpPOeT IpaBAy ¥ COOOIIMT, UTO OH DHI-
apsb.

910 3HauuT, uTo B, yTBEepKAAOLINI, YTO «A CKasajg, 4YTO OH
JIKeI» 3aBelOMO JIKET; oH — JnKen. OnpenenuTrs Ke, KeM SABJIAETCA
A, B HaHHON CHTyanuyu HEBO3MOMKHO.

IIpumep 3. Psapom crositr aBa ropoaa: ropox Jhxemnos (JI) m ro-
pox Ilpasmuseix (II). B ropoze JlxkeroB »KHUBYT JIMKeIlbl, & B ropoje
IlpaBawesIx — mnpaBauBeie Jgiofau. Jlxeumsr Bcerga JaryT, a IpaBau-
BEIe — BCerja roBopAT npaeny. JlXeusl W NpaBAuBBEIE XOAAT APYT
K JIpyry B TOCTH.

Bel momasm B OAMH M3 TOpPOJAOB, a4 B KaKoH He 3HaeTe. Bam
HYJKHO Yy IIEPBOI'O BCTPEYHOIr'o, 3aJaB IIPOCTOH BOIIpOC, y3HATh, B Ka-
KOM BbI ropoge. OTBeTOM Ha BOIPOC MOXKeT OBITH TONBKO «Jla» mam
«Her».

Hy:xxeH npocroil Bompoc, OTBeT Ha KOTOPBIH TOYHO HM3BECTEH
BameMy pecmoHAeHTy. Hampumep: «Bbl HaxoauTech B CBOEM ro-
pone?».

Hazo 3amars BOIPOC W IPOAHAJU3UPOBATE BAPHMAHTHI OTBETOB C
y4eToM TOro, KTO UX MOT [JaTh.

@ CaMocToaTensHO pas3bepuTtech C pelleHuem 3agaqu, paccmoTtpes Gnok-
cxemy Ha puc. 4.12.

Het
Bl B CBOEM ropope?

Her
370 NpaeaAWBbLIA?

[-—\’/ 370 nxeu?
-“"“"-\-..____ -
B S
W,

(o)

Puc. 4.12. Briok-cxema AJd aHAJIU3a OTBETOB
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IIpumep 4. Ilepexs Hamu Tpu uyesnosBeka: A, B u C. Ogue U3 HuX
pBlLlaph, APYro — JKel, TPeTH# — HOpPMAJbHBIA yYenosex. Ilpu
3TOM HEHW3BECTHO, KTO €CTh KTO. OTH JIIOJH YTBEP:KAAIOT CJEeAYIOIIee:

1) A: 7 HOpPMAJNBHBEIA YeJIOBEK;
2) B: sro npasja;
3) C: s He HOPMAJBHBIA YeEJIOBEK.

Kto Taxme A, B u C?

Ins perreHUsA 3TOM 3aayM CJEAYeT PACCMOTDPETh BCE BO3MOYKHBIE
BApHAHTEI pacIpefeNeHUusA DOJIeH,

Hauyném ¢ A. O moxer OwITh phimapem (P), joxemom (JI) uiau
HOpManbHBIM denoBekoM (H). Eciu A — pbeinaps, To B MokeT ObITH
JIKEeIOM HJIM HOPMAJBHBIM 4YeJIOBEeKOM M T. A. IIpeacTaBMM Bce Bapu-
aHTHl paclpefeljieHus poJieil B Tabiauie:

A B C
P JI H
P H J
JI P H
J H P
H P JI
H JI P

IIpoananusupyeM HMeOIIHECH TPHU YTBEP:KAEHHA, CUHUTAH, HYTO
poau mexny A, B m C pacnpejesieHbl B COOTBETCTBHM C IIePBOil
CTPOKO# TabJ/IMIbI.

Hrak, A yrBep)Kaaer, 4YTO OH HOpMAaJbHBIH udenosek (1). Ho, co-
JIACHO IepPBOH CTPOKe TabJHIbl, — OH DPhIlapb, KOTODPBI# He MOMKeT
TaKk o cebe ckasaTbh. IlomyuyeHo mporuBopeume. CiepoBaTenbHO, MepBas
CTPOKA He YAOBJIETBOPAET YCJIOBHIO 3ajlayH.

CamocToATeNsHO NpOoaHanuaupyiTe OCTaBliMecs CTPoku Tabnuubl M @
[anTe OTBET Ha BONPOC, NOCTaBfEHHLIA B 3agaye.

22.3. 3apaum Ha conocrtasneHue. TabnuuHbii meton

Muorue JoruduecKue 3aJa4yd CBA3AHBI C PACCMOTPEHHEM HECKOJIb-
KHX KOHEUYHBIX MHOKECTB M CBfA3ed Mexny ux oasemeHtTamu. las
PelIeHns TAKUX 3afad 3a4acTyio npuderalT K IOMOIIH TAOJIWI] MIH
rpados. OT TOro, HaCKOJBKO yJAayHO BhIOpaHA HUX CTPYKTypa, BO MHO-

T'OM 3aBHCHT YCIEIIHOCTh peIleHHud 3agadu.
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IIpumep 5. B snerHeM Jlarepe B OJHOM majaTke »Kuam AJjéma,
Bopsa, Bura u I'puma. Bee oum pasHoro Bospacra, y4aTcsi B PasHbIX
kJaaccax (¢ 7-ro mo 10-i) ¥ 3aHMMAIOTCA B PA3HBLIX KDYXKKaX: MaTeMma-
THYECKOM, aBHAMOJEJIbHOM, IIAXMATHOM H (DOTOKpPY:KKe. BEIACHHIIOCE,
yro ¢dororpad crapume Ipumwm, Anéma crapime Butm, a maxmarucr
crapme Ajéinu. B Bockpecenbe Anéma ¢ (gororpadoM HUrpaau B TeH-
Huc, a I'puma B TO Xe BpeMs IPOMUIPAJ aBHAMOZEJHCTY B TOPORKH.

Onpenenum, KTO B KAKOM KDPYXKe 3aHUMAaeTCH.

B o9roit 3asaye peub HAET O BhICKasklBaTelbHOU (opme (npemu-
KaTe) BHAA «YUYeHHK X 3aHMMaeTcs B KpykkKe y». Tpebyercs ompe-
JeJIuTh TaKHe BHAUeHUA X M Y, 4ToObl BHICKasbIBaTeJbHad Gopma
npeBpaTHJIaCh B MCTHHHOE BBICKa3bIBaHHE.

CocraBuM TabauIly:

” Y | Maremaruxa ‘T;:::‘:::; Ilaxmarsr | Dororpadus
Anéma

Bops

Bursa

I'puma

PaccMOTpHM yCJIOBHA:

1) dpororpad crapme I'puiu;

2) Anéma crapme BuTm, a maxmaruct crapuie Anémiu;

3) B BockpeceHbe Anéma c cdororpadom urpaam B TeHHuc, a I'puma
B TO K€ BpeMs NPOHUTpaJl aBHAMOIEJHUCTY B TOPOAKH.

Moxxem caenaTh BbIBOAbBI: I'puma — He ¢ororpad (1); maxma-
TucT — He Anéma u He Bura (2); Anéma — He dororpad H He
aBuaMojesauct, I'puma — He ¢ororpad m He asBuamozenuct (3).
OrmeTuM aTO B Tabauie:

g V| Marcsmmns | i Mlaxmars: | Pororpadus
x e JMpOBaHME

Anéma 0 0 0
Bops

Bura 0

| puma 0 0
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Hmeromeiica mHDOPDMAIMH OOCTATOYHO MIJSA TOro, 4rTobbl yTBEp-

KAATh, 4TO Asélna saHMMaeTcs MaTeMaTukou, a 'puma — maxma-
TAMH:
. ¥ | Maremaruxa m IMaxmaTsl dortorpadun
Anéma i 0 0 0
Bopa 0 0
Bura 0 0
I'puma 0 0 1 0

W3 roro, uro I'puma — maxmartucr, u yenosui (1) m (2) caeny-
eT, YTO MbI MOK€M PAaCHOJIOKHUTh YY4eHHKOB II0 BO3pacTy (B MOpAaKe
BOo3pacTaHusa): Bura — Anéma — maxmatucr I'puma — dororpad.
CnemoBarenbHo, Bopss — dororpad. 9Toro gocraTroyso, 4ToObI OKOH-
4ATEJbHO 3ANOJHHUTH TaOIHIY:

i ¥ | Maremarura L‘Tﬁ IMaxmaTe! doTtorpadun
Anéma 1 0 0 0

Bop=a 0 0 0 1

Bura 0 1 0 0 T
I'puma 0 0 1 0

Hrak, Anéma 3aHHMaeTCsi B MAaTeMaTH4YeCKOM Kpy:xKe, Bops — B
doToxkpykke, Bura — B aBHAMOJeJFHOM Kpy»kKe, I'puima — B max-
MaTHOM KDY2KKe.

CamocTosTensHO caenaiTe BbIBOA4 O TOM, KTO U3 pebaT B kakoM Knac-

Ce y4uTCs.

22.4. WUcnonb3oBaHue 1abnuu, MCTUHHOCTM

ANA peleHuna norndecKkux sapad

Anmnapar aare6pel JIOTHKH [03BOJIS€T NPUMEHATH K NIMPOKOMY
KJlaccy JIOTHYECKHX 3aJjay yHUBepcajbHble MEeTOAbLI, OCHOBAHHBEIE HAa
dopManmsanuu ycJIOBHH 3amayu.
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OfHUM M3 TAKHUX METOAOB HABJIAETCA NOCTPOEHHEe TabJHMIlBl MCTUH-
HOCTH IIO0 YCJIOBHIO 3azauu u eé aHanus. [lna aroro ciaeayer:

1) BRIZeIUTE K3 YCJIOBHSA 38Ja4YM 3JeMeHTapHbIe (IIpocThle) BEICKA-
3BIBAHUA ¥ 0003HAYUTH UX OyKBaMW;

2) sanucaTh yCJIOBHe 3aja4yM HA fA3bIKe ajredpsl JIOTMKH, COeIHHUB
IpOCThHIe BHICKASLIBAHMA B COCTABHBIE C IOMOINBIO JIOMMYECKHUX
onepanmuii;

3) moctpouTs TAOMMIY MCTUHHOCTH I8 IOJYYEHHBIX JIOTHYECKHX
BHIPAXKEHUIN;

4) BriOpaTh permenue — HAG0P JIOrMYECKUX IlepeMeHHBIX (dJIeMeHTap-
HBIX BBICKA3BIBAHMIT), IPA KOTOPOM 3HAYEHHUA JIOTHYECKHUX BhIpa-
JKEeHHH COOTBETCTBYIOT YCJIOBHAM 3a/Ja4H;

5) ybenurscs, UTO IMOJIYyUEHHOE pelIeHHe YAOBIETBOPAET BCEM YCJO-
BHAM 38a4H.

% IIpumep 6. Tpu noxpasmenenuss A, B, C Toprosoi (pmpm™msel cTpe-
: MHJINCh IOJYYHATH OO HTOraM roja MAKCHMAJIBHYIO IPHOBLIB. OKOHO-
MHCTEI BEICKABAIU CJIEAVIOIHE IPEeAIIONOKEeHHA!

1) ecim A DOJYyYUT MAKCHMAJBHYIO IPUOBLIL, TO MaKCHMAJIbHYIO
npubelae noayydatr B u C;

2) A u C pmosyvyaT MIM HE IOJYyYaT MAKCHUMAJIBHYIO NPUOBLIL OJHO-
BPEMEHHO;

3) HeoOXOAUMBIM YCJIOBUEM IIOJYUYEHHS MAKCHMAJIBHON NPUOBLIHA IIO-
apasaenesueMm C sABIAeTCA MOJNYYeHHME MaKCUMAaJbHONH NIpuOBLINM
nozpasnenesneM B.

Ilo saBepiIeHMH Ioja OKA3aJIOCh, YTO OFHO M3 TPEX IPeAIIoJIoXKe-
HUAH JIOKHO, & OCTAJIbHBIE ABA MCTUHHEI.

BeisicHMM, KaKWe W3 HAsBAHHBIX IOJApPa3JeJeHMH NOJYYUJIH MakK-
CHMAJBHYIO NIPHOBLIE.

PaccMoTpum siieMeHTapHbIe BBICKA3LIBAHUA!

“A — «A DOIYYUT MAKCHMAJBHYIO NPHUOLLIb»;
¢ B — «B mnoay4uT MaKCHMANBHYIO IPHOBLIBL»;
* C — «C moay4uT MaKCHMAJILHYIO IPHOBLIbL».

3anuineM Ha S3bIKe a.nreﬁpm JIOTUKH IIPDOTHO3bI, BBICKA3aHHEIE
9KOHOMHCTaAMMH:

1)F,=A->B&C;
2)F,=A&Cv A & C;
3) F3=C—> B.
Cocrasum Tabauny mcTHHHOCTH aadA F,, F,, Fj.
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Tenepb BCIIOMHHMM, 4YTO M3 TPEX HPOruHosoB Fy, F,, Fy oguH OKa-
3ajicAd JIOXKHBIM, & JBa JPYIHX — MWMCTHUHHBIMH. JTa CUTYAIUS COOT-
BETCTBYET 4YETBEPTOH CTPOKe TaGJIMIILL.

Takum o06paszoM, MaKCHMAJBHYIO NPUOBLIBL MOJYUYMIM MOApAa3e-
neausa B u C.

22.5. PeweHune nornvyeckux sanad
NYTEM YNPOLIEHUS NOruYeCcKMxX BbipaXKeHuit

Cnenyiomuii (opManbHBI €rnocod pelreHus JOTMYECKHX 3a1ayu
COCTOUT B TOM, UTOOBI:

1) BHIIEIUTE U3 YCJIOBMA 3aJa4d dJIeMEHTapHble (IIPOCThIE) BBICKA-
3pIBAHUA M 0003HAYHUTHL UX OyKBaMH;

2) sanucarh yCJOBHe 3a/auM Ha A3blKe aiare6phl JOTHKH, COSAVMHUB
NPOCThIE BBICKA3BIBAHWA B COCTABHLIE C IIOMOIIBIO JIOTMYECKHX
onepamuii;

3) COCTaBUTE €AMHOE JIOrHYEeCKOe BhIPAsKeHHe, YUHTHIBAIONIEe BCe
TpeGoBaHuA 3amaum;

4) ucnoNb3ys 3aKOHBI AJAreOphl JIOIMKH, YIPOCTUTh MOJYUYeHHOE BBI-
palKeHHe M BBIYMUCJIHUTHL €ro 3HadeHHe;

5) BeIGpaTh pemreHnMe — HaGOp JIOrMYECKUX II€PEMEHHEIX (3JIeMeH-
TapHbIX BBICKA3BIBAHUI), IPM KOTOPOM IOCTPOEHHOE JIOTHYeCKoe
BbIpasKeHHe ABIAETCA HCTUHHBIM;

6) ybenuTecs, UTO NOJyYeHHOE pelIeHWEe YAOBJIETBODAET BCEM YCJIO-
BHAM 3amadu.
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IIpumvep 7. Ha Bompoc, KTO M3 TPEX y4alIUXCA M3y4as JOTHKY,
ObL1 mosyueH orser: «Ecam m3yuyan mepBelif, TO HM3ydasl U BTOPOH,
HO HEBEPHO, 4YTO €CJHM M3y4as TpeTHii, To may4yays u Bropoi». Kro
U3 YYAIQUXCA H3y4dasl JIOTHKY?
O6osnauum uepes A, B, C mpocTele BLICKA3bIBaHUA:

* A = «IlepBbIifi yYEeHUK H3y4aJ JIOTHKY»;
* B = «BTopoil y4eHMK M3y4alJl JOTHKY»;
¢« C = «Tperuit yYeHHK HM3Y4Ya JIOTHKY».
W3 ycioBus 3afayd clefyeT MCTHHHOCTh BBICKA3BIBAHUA!

(4 - B)&(C — B).

YIIDOCTHM IOoJIy4HUBIIIeeCcda BbICKa3bIBaHHE:

(A— B)&(C - B)=(Av B)&(Cv B)=
=(AvB)&C&B=-A&C&Bv B&C&B=
~A&C&B

IonyuuBiIeecs BbICKA3biBaHUe OYJeT MCTUHHBIM TOJBKO B Cjyudae,
ecoiu C — metuHa, a A U B — Ji03kb. A 2TO 3HAUHMT, YTO JIOTHUKY
H3y4ajl TOJBKO TPETH# YUEeHWK, 4 NEepBHIM W BTOPOM He HM3yvyaiu.

CAMOE TJIABHOE

VcxXoaHBEIME OAHHBIMM B JIOTMUYECKHX 3ajadvax SABJIAIOTCA BhICKAa-
apiBaHus. IIpH 3TOM BBICKA3BIBAHUA M B3aMMOCBA3SH MEXKAY HHUMH
OBIBAIOT TAK CJOYHBI, 4TO pasobpaTbcA B HHMX 0e3 MCIOJIb30BAHHA
ClelHaJbHEIX MEeTOZOB OBIBaeT AOCTATOYHO TPYIHO.

OcHOBHas Mjesd MEeTOAAa PACCYKIeHHH COCTOMT B TOM, YTOObI mO-
c/IefloBaTEJBHO AHAJU3MPOBATH BCIO MHMOPMALMIO, UMEWIIYICST B 3a-
jJade, ¥ OeJaTh Ha 9TOH OCHOBE BBIBOJEI.

MHorue JorguecKkue 3ajadyy CBSA3aHBI C PACCMOTPEHMEM HECKOJb-
KMX KOHEUHBIX MHOMKECTB M CBf3ell MexAy ux anementamu. [lias
pellleHUs TAKUX 3a4ad 3a4acTyio OpuberaiorT K IOMOIIM TabIuUN, HIu
rpados. OT TOro, HACKOJBKO yAa4yHO BbIOpaHa MX CTPYKTYpa, BO MHO-
TOM 3aBHCHUT YCHEIIHOCTH DENIeHUdA 3aZadH.

Anmnapar anre6pbl JIOTUKHM II03BOJSAET NPHMEHATH K HIIHPOKOMY
KJaccy JIOTMYEeCKHMX 3ajlad YHUBEDCAJIbHBIE METOJbI, OCHOBAHHBIE HAa
dopmanusanuu yenosuit sagaunm. K HuM orHOcATcA Meroawl: 1) mo-
CcTpoeHHs TabJHMILI MCTHHHOCTH [IO YCIOBHIO 3aJa4d M €€ aHajus;
2) cocTaBJIeHUS U YIPOIIEHHUs JIOMMUECKOTO BHIPAXKEHUA.
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Bonpockl u 3apaHus

Ber Berpermim 10 OCTPOBUTSHH, CTOSIIMX IO Kpyry. Kammerii us
HuX npousHéc ¢pasy: «Caemyromue 4 uenoBeka, CTOAIINE I10CTE
MeHsA II0 YacOBOH CTpesiKe, Joxelbl». CKOJBKO CpelM HUX JKe-
moB?
Onxsaabl HeKMH NYTEIIeCTBEHHWK TOCTHJI HA OCTDOBE philapei
¥ JoKernoB. Tam eMy BCTpeTHJIMCH ABa MECTHBIX JKUTesdA. Ilyre-
LIECTBEHHUK CIPOCHJ ofHOro u3 HuX: «Kro-HuOyAL M3 Bac pbI-
nape?» Ero Bompoc He ocrajncs 6e3 orBera, W OH Y3HAJ TO, YTO
xoren. Kem OBIT OCTPOBUTSAHMH, K KOTOPOMY IyTeIIeCTBEHHUK
ofpaTuica C BONPOCOM, — pbinapeM uiau Jxenom? Kem 6bia
APYroi OCTPOBHTAHUH?
B crapmEHOM HMHAMICKOM Xpame Boccegaau Tpu Gormmm: Ilpas-
Aa, Jloxs u Myzpocrs. IIpaBza roBOPUT TOJBKO NpaBay, JIOKE
Bcerja JuKér, a MyAapocTh MOMKeT CKa3aTh MPaBAy WM COJIaTh.
I[Manomuuk, nmocermBInmii xpam, cupocus y OGoruam ciaesa: «Kro
cuauT psaxom ¢ roboi?» «IlpaBma», — orBermna ta. Toraa oH
cupocusl y cpeaHei: «Kro Tei?» «MyapocTs», — oOTBeuyasa OHA.
Haxoren, oH cmpocun y Toi, uro cmpaBa: «KTo TBosi coceaxa?»
«Jloxb», — oTBetTMsia Gormesa. W mocje 3TOro IMAJOMHHK TOYHO
3HAJ, KTO ecTh KT0. OmpenenuTe, Ha KAKOM MeCTe CHAHT Kak-
nasg u3 OOruHB.
B cumdonnuecKknit opkecTp NpuUHSAIM Ha paboTy TPEX MY3bIKaH-
ToB — Bopucosa, CepreeBa m BaceuxmHa, yMeoI@X HrpaTh Ha
CKpunke, (ieire, anbTe, KiapHeTe, roboe m Tpybe. Kaxuerii us
MY3BIKAHTOB BJIaZileeT ABYMSA MHCTPYMEHTAMH.
HazBecTHO, UTO:
1) CepreeB — camplil BLICOKHIA:
2) urparomuii HA CKPHUIKE MeHbIIe pOCTOM WIPAOIIero Ha
dueitre;
3) urpaiolue Ha CKPHIKe M dueiite 1 Bopucos a6t THINY;
4) KOraa Mexay aXbTHCTOM M TpPy6adoM BosHHMKaeT ccopa, Cep-
reeB MUDHT HX;
5) BopucoB He ymeer urpath HM Ha TpyOe, HuM HaA roboe.
BeisicauTe, HA KAKWX HMHCTPYMEHTAX HUIpaeT KaXKAbIH U3 MY3BI-
KaHTOB.

- B meparormueckom umHCTHTYTE ApKajgseBa, BaGamoma, Kopcako-

Ba, [lamkos, Wnsun u PIEPOB NPENOAAIOT SKOHOMUYECKYIO Ieo-
rpaduio, aHIVIMACKUNR A3BIK, HEMEIKHH #A3LIK, MCTODHIO, (paH-
IYy3CKHUH A3BIK, MATEMATHUKY.
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WaBecTHO, UTO:

1) npenogaBaTesib HEMEIKOro #A3bBIKA M IIpenojaBaTesib MarTe-
MATHUKU B CTYJAEHYECKHME IOJAbl 3aHUMAIHUCH XYI0XKEeCTBEHHOH
TMMHACTHKOMN;

2) Anpun crapme PuépoBa, HO cTax paboThl y Hero MeHbIIe,
YeM y IpemnojaBaTesid SKOHOMHYECKON reorpadmmy;

3) 6yayun cryaeHTKamu, Apkansesa u BabaHoBa yumiauchk BMe-
cTe B OZHOM yHHBepcuTere. Bece ocranbHble OKOHUMIM Ilefa-
TOTMYECKHA MHCTHTYT;

4) ®népoB — CBHIH IIpenojaBaTens (PAHIY3CKOro #A3BIKA, HO
CTYAEHTOM y Hero He OBLI;
5) npenogasartens (PAaHIY3CKOro A3BIKA — CaAMBIA CTAPIIUMHA K3

BCEX IO BO3pacTy ¥ y Hero camslil Gonbmioit cram pa6GoTel.
On pabGoraeT B megaroruyecKOM MHCTHTYTe C TeX IIOp, Kak
OKOHUHJI ero. IlpemozaBaTenmn MaTeMaTHKU U HCTOPHU — e€ro
OBIBIIME CTYAEHTHI;

6) ApkagseBa crapile IpernogaBaTes]ss HEMEIKOTo A3BIKAa.

Kro rakoit nmpeamer npemnonaér?

Ha Bompoc «KtTo m3 aeBymex cobOupaeTca HNPHHTH Ha JeHb DO-
spaeEnsa k Came?» OblI HONyYeH YKJIOHYMBBEIM oTBeT: «Ecanm
MapuHa npuaér Ha AeHb poxigeHus, To Hagsa toxxe npuuér, a
Taua He npuzér. Ecaum Hans npupér, to Tana npupér B ToM u
TONBKO B TOM Clydae, ecju He npuaér MapuHa». MokHO Jau 10
aToif MH(pOPMAIMM TOYHO YCTAHOBHUTH, KTO H3 JeByII€K IDHAET
Kk Came, a xro Her?

B 06mopo mepeBOJOB NPUHAJAM Ha paboTy TPOMX COTPYAHHMKOB:

HOumy, Camy u HOpy. Kamzasiii m3 HUX 3HaeT POBHO JBa HHO-

CTpaHHBLIX #A3BIKA M3 cjeaylomero Habopa: HeMeNKHH, HAMNOH-

CKMil, mBeACKMil, KUTaiCKUii, GPAHIYSCKHUA M IpedyecKuid.

W3BecTHO, UTO:

1) su Ouma, su IOpa He 3HAIOT AMOHCKOTO;

2) mepeBOJUUK ¢ NIBEACKOIO CcTaplle IepeBOAYMKA C HeMell-
KOroj;

3) nmepeBOAYMK C KHUTANCKOTO, NEepeBONYMK C (PaHIy3CKOro H
Cama posoM M3 OJZHOT'O ropoja;

4) mepeBOAYMK C TI'pPeYecKoro, mepeBoAdYMK ¢ Hemenxoro u IOpa
VYMUJIUCHL BTPOEM B OJHOM HHCTHUTYTE;

5) lmmMa — caMblii MOJIOZOH H3 BCeX TPOMX, M OH He 3HAaeT
rpedecKoro;

6) IOpa sHaeT ABa eBPONEHCKHUX A3BIKA.
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Yrkakure HMeHa IIepeBOAYHKA C IIBEeICKOI'O A3BIKaA H IIepeBon-
YHKAa ¢ KHTANCKOro A3BIKA.

Pebsita 3HaNmM, YTO y 4YeThIpEX moapyr — Mamu, Katu, Banu u

Haramm — »HE pOMKAeHHS NPUXOAATCS HA pasHOe BpeMsA Troja,

HO He MOIJIM TOYHO BCIOMHHTB, y KOTro Ha Kakoe. I[IOIBITKa

BCIOMHHMTL 3aKOHYHUJIACH CHEAYIOIIUMH YTBEDIKICHUAMM:

1) vy Bann neHp pospenusa sumoit, a v Katu — merom;

2) v Katu neHL pOKAEHUs OCeHbIO, a y Mamm — BecHO;

3) BecHO#t mnpasaHyeT NeHb poxkaenus Harama, a Bana ormeua-
€T ero JIeTOM.

IToske BBIACHHIIOCH, YTO B Ka)KJAOM YTBEDMKAEHHH TOJBKO OIHO

M3 ABYX BBICKA3BIBAHWHA MCTHHHO. B Kaxkoe BpeMs roja JeHb

POXJAECHUA Yy KaMmI0ou U3 neBymex?

B camaTopum Ha Gepery mopsi orabixaior oren O, mars M, ChIH
S u nse pouepu D; m D,. Jlo 3aBTpaka 4YJI€HBI CEeMbH 4YacCTO
KynaoTcad B MoOpe, IIPUYEM M3BECTHO, YTO €CJH OTel YTPOM
OTIIpABJIAETCA KYyHNaThbCsA, TO C HUAM 0083aTelbHO MAYT MaTh H
ChIH; €CJIM ChIH MAET KymaThcs, TO ero cecrpa D; ormpasisercs
BMeCTe ¢ HHUM; BTOpas Aodb D, KymaeTcssi TOrZa M TOJBKO TOI-
Ja, KOrja KymnaeTcd MAaTh; KajyKJoe YTPO KyIaeTcsd IO KpailHen
Mepe OAMH M3 poauTesieil. Ecim B BOCKpeceHbe YTPOM KyIajiach
B MOpe JHIIbL OJHA M3 JOodepeil, TO KTO M3 YIEHOB CeMbH B 3TO
yTPO XoamJ Ha Mope?

B HapymeHum npaBua oOMeHa BAJIOTHI ICA03PEBAIOTCA YeThIpe

paborauka 6anka — AmTHnOB (A), Bopucos (B), Ilserkos (C) u

Omurpues (D). WaBecTHO, uTO:

1) ecity A Hapymmia, To u B Hapymua npasuia ofMmeHa Ba-
JIIOTHI;

2) eciu B Hapymma, To u C Hapymmja uiau A He HapyIIaJ;

3) ectn D He Hapyman, To A Hapymua, a C He Hapyman;

4) ectm D HapymIMJI, TO ¥ A HAPYUIWI.

Kro M3 mozmospeBaeMBIX HApPyIIWJ NpaBujaa obMeHa BAJNIOTHI?

JononHuTeneHble Matepuansl K rnage CMOTPUTE B aBTOPCKOM MacTep-
CKOMA.
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COBPEMEHHbBIE TEXHOJIOI'MA
COSOAHUA U OBPABOTKMU
MHOOPMALIMOHHBIX OBBLEKTOB

TpaguIMOHHO NOHATHE <«TEXHOJIOIMsi» TpPaKTyeTcsa KaK COBOKYII-
HOCTh METOAOB U MHCTPYMEHTOB IJISI JOCTHIKEHHSs YKeJlaeMOTo pe3ylib-
TATA B HEKOTOPOH OOJIAacCTH YeOBeYeCKOH IeATeJHLHOCTH.

0 UHdopmaumnoHHeie TexHonorum (MT) — 3TO COBOKYNMHOCTb METOO0B, MpO-

M3BOACTBEHHbLIX MPOLECCOB, MPOrPaMMHO-TEXHUHECKUX WU JIMHIBUCTUYE-

CKUX cpeacTs, 0ObeAMHEHHbLIX C uenbio cbopa, 06paboTku, XpaHeHus,

pacnpocTpaHeHusl, 0ToBpaxeHusi 1 UCNoNbL30BaHWsA WHdopMauui, npea-
ctaBneHHon B undposoin ¢opme.

CHHOHMMOM 9TOrO IIOHATHA B PYCCKOM s3bIKe BHICTYIAaeT IOHATHE
«uHDOPMAIMOHHO-KOMMYHUKanuoHHble TexHomorum» (MKT). Mcnomns-
syeMble aHTJIOssbdHEBIe ab6pesmarypsr — IT, ICT.

B orsimume OT TEXHOJOTHMH «MaTepHAJbHBIX» M MCXOJHBIM Mare-
pHAJIOM, ¥ Pe3yJIbTATOM IpPHMeHeHHd WH(MOPMAIMOHHBIX TEXHOJIOIMM
Becergia ABAAIOTCA AaHHble. MH(popManuoHHAA TEXHOJOTHA — 3TO IPO-
eaypa aBTOMATH3MPOBAHHOTO mnpeobpa3oBaHWA NAaHHBIX, (hopMuUpoBa-
HUA HAa UX OCHOBe HOBBIX AAHHBIX. Lleapio paspaboTKM u IpUMeHe-
HAA BceX WHMOPMALMOHHBIX TEXHOJIOTHH SABJAETCH MaKCUMAJBHAA
aBTOMaTH3alUA TeX WH(GOPMANMOHHBIX IIPOIECCOB, KOTOpPbIE paHee
TpeGoBaNM PYYHOI'O UYEJOBEYECKOro TPYZAA, 3a4acTylo PYTHHHOTO, Ipej-
[OJIaTaBIIEer0 3HAYMUTEJbHBbIE BPEMEHHEIE 3aTPATHI.

WudopManmoHHble TeXHOJOTMM KaK OTJe/bHAfd OTPAacib AesTesib-
HOCTHM TOJIyUYWJIA HAUOOJIbIlee Pa3BUTHE C NOABJIEHHEM M pacupocTpa-
HeHHeM KOMIIbIOTEPOB — VHHBEDPCAJBHBIX ABTOMATHUYECKHX CPEACTE
00paboTKU JaHHBIX.

CymecrByer 6GOJIBIIOE KOJUYECTBO OCHOBAHHWH ANA KJaaccupuka-
nuu uHGOPMAIMOHHBIX TexHojoruil. IX nenaT Ha MHAWBUAYaAJIBHEIE




TekCcToBbie JOKYMEHTbI

¥ KOJUIeKTHUBHBIE, JIOKAJIbHBEIE M CETeBhIe, TEXHOJOTHUM YIIPABICHUS
JaHHBIMM W IIpoIleccaMM, 3amUTHl HHOOPMAIIUH, paspabGoTKU Ipo-
rpaMMHOI0 OGecIneuyeHHUs U T. I.

B kypce uHGOPMATHKM OCHOBHON HIKOJBI MH(GOPMAIIMOHHEIE TEX-
HOJIOruM OBLIM IpeACTaBJeHb! (KJaccu(UIMPOBaHLI) 10 BUAaM ob6paba-
ThiBaeMoi mH(popmanuu. Bbl 3HAKOMEI H, CKOpee BCEro, MCHOJb3yeTe
B yueGHOI JeATeJHLHOCTH, TEXHOJOrMu 06paboTKM TexcTa M rpadm-
4ecKoit mHpOpMaAIMM, MyJbTUMEXHAHBIE TEXHOJOTMH, 3JIEKTPOHHBIE
rabaunel, 6asbl JaHHBIX. SHaHMe 0a30BBIX NPUHIUNOB 06paGOTKH
uHdopManuy, BIajeHHe HaubGosiee PACIPOCTPAHSHHBIMH TEXHOJOTH-
MM — He0OXOAMMBIX HaABBIK IJs JIIOOOr0 COBPEMEHHOTO dYejIOBEeKA.

§ 23
TekcToBble OOKYMEHTbI

23.1. Buabl TEKCTOBbIX AOKYMEHTOB

B pasIMYHBEIX CIOBApAX MOMKHO HAWTH CJIeAyIOIIHe TOJIKOBAHMS

HOHATHS «TEKCT»:

1) ynopsajpodeHHbI# HaGOp CJIOB, NpeAHA3HAYEHHBIH JJA TOrO, YTOOHI
BBIDA3UTh HEKUH CMBICI;

2) BcAKas 3aIUCAHHAS Dedyb (AUTEpATYPHOE IPOU3BEAEHHE, COUMHE-
HUEe, JOKYMEHT M T. II., 8 TaK)Ke 4YacTh, OTDLIBOK M3 HUX);

3) mocnes0BaTENbHOCTh S3LIKOBEIX M HHBIX 3HAKOB, obpasyomasn
€/lHHOEe IIeJIoe, CIys;Kalnee OO0BeKTOM H3ydeHHH.

C nos3vumn unHPOPMaTUKK, TEKCT — OTO MOCNEO0BaTENbHOCTL 3HAKOB 0
HekoToporo andasuTa.

Bam maBecTHO, YTO B IaMATH KOMIBLIOTEDA TEKCThI I peCTABIAIOT-
cA B JABOMYHOM Koje: 1) 3a KakAbIM CHMBOJOM ajdaBuTa 3aKpenia-
ercsa ompejAesIEHHBIH ABOMYHBIN KOZ; 2) B ABOMYHOM KOMAE IIPEeACTaB-
Jnfgerca ¥ WHQOpManus O THIEe M pasMepe HCIOJb3YeMOTo mpudra,
TIOJIOMKEHUM CTPOK, II0JIeH, OTCTYIOB M IpodYas MAOTOJHUTEIbLHAA HH-
dopmanus.

IpakTryecku B J060# MPODECCHOHANIBHON AEATENBHOCTH PAaGOTHHK
CTAJIKUBAETCH ¢ HEOOXOAUMOCTBIO0 MOATOTOBKHU TEKCTOBBIX JOKYMEHTOB
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Pa3IMYHOTO HasHa4deHUs U o0bEMa: OT 3afABJEHUA O Ipuéme Ha pabory
0 cOCTaB/IeHHA OTUETa IO peayJjbTaTaM I[IpojejaHHON paboThl.
MOKHO BBIAEJIUTH CJEAYIOI[ME BUABI TEKCTOBBIX JOKYMEHTOB:

® XYIOXECTBEHHBIN TEKCT;

® HAY4YHBIA TEKCT;

* NeJOBON JMOKYMEHT;

¢ peKJaMHBIH JOKYMEHT;

¢ JMUYHBLIA JOKYMEHT.

e Ina xa)kJo¥ U3 [EePeYMCJEHHBIX DasHOBHAHOCTEH TEKCTOBHIX [O-
KYMEHTOB CYIIECTBYEeT OIpefeéHHBIN HabOp IpaBHJI, KOTOPBIX CJEAY-
eT IpUepKUBaThcA Npu paGore Hajg HUMU. JIMYHOEe MUCHMO OTIHMYA-
eTcs 10 CTHJIMCTHKE OT OpMIHMAIBHOIO JAOKYMEHTa, a XYI0XKeCTBeHHOe
Npou3Be/leHue — OT HAYYHOro TeKcTa. PasjMyaloTcs TaKKe CIOBApH
naubosiee yrnorpebiisieMBIX CJIOB M TEPMHUHOB JJIsi IepPeYMCIeHHBIX pas-
HOBHAHOCTEH HOKYMEHTOB.

@ Jaiite xapakTepuCTUKy KaXOoMy M3 BUAOB TEKCTOBbIX [OKYMEHTOB —
XYOOXKECTBEHHOMY TEKCTY, Hay4HOMY TEKCTy, [AEeNnOBOMY AOKYMEHTY,
peknamMHOMy OOKYMEHTY, JIMHHOMY [OKYMEHTY.

23.2. Buael nporpammHoro obecneuyeHusa
ans obpaboTkm TekcTtoBoi MHpOpmauuu

CyIecTBYeT MHOJKECTBO NPOIPAMMHBIX IPOAYKTOB, IpeAHA3HAYEH-
HBIX s paborel ¢ TexkcroBoi mHMopmanueii. Ilpeacrasum Kiaaccudpu-
KAaIlMIO 9TOH DPA3HOBMAHOCTHM NPHUKJIAMHOIO IPOrDAMMHOIO obecredeHust
0 ero Ha3Ha4YeHWIO.

TexcToBBIe pegaKTOpsl — BTO IPOrpamMMbl, KOTOPHIE IIOMOraioT
[IOATOTOBUTEL TEKCT IPOCTOM CTPYKTYPHI, HO He o0jamamT HeobOxoam-
MBIMH cpeficTBaM# OMODMJIEHMA ero And nedaTH. TUNUYHBEIA OpH-
Mmep — pexnaxtTop BiaokzoT (B OC Windows).

TexcrToBsle mpoueccopsl — 0Gojee ClI0KHBIE NPOrpaMMHBIE KOM-
IJIEKChl, [O3BOJIAIOIIHE BBINIOJHUTH O(OpMIeHHE TEKCTa, TOYHO 3a-
JIaTh ero pacloJio’KeHHue, BKJIIOYUTH B HEro rpaduvecKue MaTepHasibl.
IIpumeps: — Microsoft Word, OpenOffice Writer.

CnenuajbHbIe NPOrpaMMHBIE CpelcTBa [IJsi NOATOTOBKH HAy4-
HEIX TEeKCTOB, COAEP:KAIMX MaTeMaTHYecKHe, XMMHWYECKHEe HIH Jpy-
rue (hOpMyJIbl, CIOKHBIE CXeMbI M clenuduyeckue o6osHaYeHHUHA, HC-
MoAb3yeMble B HAYYHBIX, y4e0HBIX M TeXHUYECKHUX NyOauKanuax u
HOKyMeHTax. IIpM NOArOTOBKe HAYYHBIX, TEXHHYECKMX U Y4eOHBIX
TEeKCTOB HACTO HCHOJb3yeTcsi CBOOOZHO ZOCTYNHAs CHUCTeMa MOATOTOB-
ku nybamkanui TpX.
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Hsnarensckue cHCTEeMBI — KOMIUJIEKCHl IPOIDAMMHBIX CDEJCTB,
MIO3BOJISTIOIUX BBIMOJIHUTL BeCh ITMKJ JONEYaTHON IIOATOTOBKHM H3-
flaHUSA: HMIOPT WJIXW Habop Tekcra, ero oGOpPMJIEHHE M PpAacCIOJOMKe-
HHE Ha JIMCTaX, BCTABKY HWJLIIOCTPAIMii M CJHOMHBIX 00BLEKTOB, U B
uTOre — BBIBOJ M3JAHUA Ha medaTb. [IpumMepaMm Takux NIpoOrpaMMm
MoryT ObiTh maxersl Adobe InDesign, Scribus, QuarkXPress. Ilpo-
LlecC U pe3yJIbTAT CO3JAHUA CTPAHUI] U3JAHHA HA3BIBAIOT BEPCTKOM,
a TOYHYIO KOIHIO CaMOI'0 HU3JaHWA — OpPHIHHAJ-MakeroM. Hemosab-
30BaHHE HBAATENBCKHUX CHCTEM II03BOJIMAJIO 3HAYUTEIBHO COKDATUTH
CPOK IMOATOTOBKY INeYATHBIX H3JAaHHUN, CHHU3UTh TPYAOEMKOCTE 3TOTO
npoiecca, 3HAUYNTENbHO PACHIMPHUTH TBOPYECKHE BO3MOYKHOCTH U3aii-
HEPOB IeYaTHBIX M3JaHUI.

OJIeKTPOHHbIC NEePEeBOAYMKH W CJIOBAPM IPeIHA3HAYEHbI [AJIA ABTO-
MaTH4YeCKOro IepeBojla TEKCTOB C OJHOI'0 SI3BIKA HA APYTroil, IIPOBEPKHU
IIPaBOIMCAHMS TEKCTOB Ha pasHbIX fA3bIkaxX. OcobGkIM BHOM clioBapeil
ABJAIOTCHA Te3aypychl — CJIOBADH, B KOTOPEIX CJIOBA CBASLIBAIOTCA HA
OCHOBe KaKMX-IU00 JIeKCHYeCKHX OTHOLIEHMH (Hampumep, CJIOBa, SB-
JAKIAECA CHHOHUMAaMH, aHTOHMMaMH M T. 11.). IIpumepsr — PROMT,
ABBYY Lingvo.

CucremMbl ONTHYECKOTO pacIO3HABAHMA TEKCTOB (HAmpuMep,
ABBYY FineReader) npeamasHaueHBl AJd TIpeo6pasOBAHUA OTCKA-
HHPOBAHHOIO rpa()uuecKoro m3obpa’keHHs TEKCTOBOIO NOKYMEHTa B
TeKCTOBhIi (hopmar.

Kpowme Toro, mporpammsl jisi paGoThl ¢ TeKCTOBOH MHGBOpManmeit
HHTerpPUPOBAHBI B CHCTEMBbI IIPDOTPAMMMPOBAHHUA, 4 TAKMKEe ABISIOTCH
gactpio HTML-peaakTopoB, npefHasHAYEHHBIX [IJIs CO3AAHUA Be6-
CTPaHMII.

23.3. Co3paHMe TeKCTOBbIX [AOKYMEHTOR
Ha KOMMblOTEpe

IIpn mOATOTOBKE TEKCTOBBIX JOKYMEHTOB HA KOMIBIOTEDE HCIIOJb-
SYIOTCsA TPH OCHOBHbIE IDYNIBI ONepanyii: BBOJA, DeAaKTHUPOBAHHE,
(dopMaTHpOBaHUe.

Onepanum BBOZA TO3BOJIAIT CHOPMUDPOBATL CONEPIKHMOE W Tep-
BOHAYAJIBHBIA BHJ TEKCTOBOIO JOKYMEHTA M COXPAHUTh €ro B MaMs-
TH Kommpiorepa. BBojg MoxeT ocymmecTBAATBCA He TONBKO HaGOpoM
C TOMOIIBIO KJIABHATYPHI, HO M NYyTEéM CKAHUPOBAHUA GyMa’KHOIO
OPHUT¥HAJA M TOCHEAYIOIIEro IepeBoja AOKYMEHTa M3 rpadHuecKoro
tdopMaTa B TEKCTOBBIH (pacnosHaBaHU).
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HanoMHUM OCHOBHbIE MpaBuia BBOAA TEKCTOBbIX [OOKYMEHTOB C nMo-

MOLUBIO KNaBWartypbl.

® Mexay crnosamu CTaBUTCS TONbKO OavH npoben.

* MNepexon Ha HOBYKD CTPOKY B rnpouecce Habopa TekcTa npoucxoaut
asromaruyecku, He Tpebys BBOAA ChneuuanbHOro cumBona.

* OkoH4yaHwe ab3aua MapkuMpyeTcs Haxartvem knasvwn Enter, nossonsio-
el NepeinTu Ha HOBYID CTPOKY — MEepBylo CTPOKY Hosoro absaua.

* Mepen 3Hakamu npenuHaHUa (Takumu, kak ; @ . , ! ?) npoben He
craeutcs. MNepen Tvpe Beogutcs npoben. Mocne nwboro 3Haka npe-
NUHAHWA BBOOVTCA oauH npoben unu cumBon koHua absaua.

® 3Hak «aeduc» B cnosax eeoautcs 6e3 npobenos.

* Mocne oTkpbiBaWMX U nepea, 3akpbiBalowmmn ckobkamu ({ } () [ 1)
M KaBbl4kamu npoben He BBOAWUTCH.

* [nn BBOAA PUMCKMX LMdP UCMONb3YIOTCA NPONUCHbIE faTMHCKME OyKBbl
N, 70 S04 (-] 0 11, 1

® 3HaKk «HepaspblBHbI (HepacTsxumblil) npoben» npensTcTBYeT CUM-
BOMIaM, Mexay KOTOpPbIMW OH MOCTasfeH, pacrnonararbCA Ha pasHbiX
CTpOYKax, U coxpaHsieTca GUKCUPOBAHHBIM NpU NIOGOM BblPABHWBAHWM
ab3aua (He MOXeT yBenuuvsatbCs, B OTAMu4Me OT 06bl4HOro npobe-
na). 3TOT 3HaK O4YeHb yA0OHO MpUMEHATb Npu BBOAE AAT (KoTopbie
He NPUHATO pacnofiaratb Ha ABYX CTpoYkax), damMunuii ¢ uHuumana-
MU U T. n. Hanpumep: A. C. MywkuH. CTaBuTC 3HaK «HepaspbiBHbLINA
npoben» C NOMOLLBIO OAHOBPEMEHHOrO HaXarus KOMOMHauvuu knasuil
Ctrl + Shift + npoGen.

Ilpu BBOZE U DPEAAKTHPOBAHMM TEKCTA IIOJIE3HO BKJIOYATE DEXKUM
0TOOpaKeHusA CKPHITBIX CHMBOJIOB — CHMBOJIOB, KOTOpPbIE BBOAATCH
mojb3oBaTeneM npu Habope TeKcTa, HO IPH Ie4aTH He BBIBOAAT-
ca Ha Oymary, a Ha 3KpaHe 0oTo0pasKaloTCA TOJBKO IIPH BKJIOYe-
HUH COOTBETCTByIomero pesxkuma (rabua. 5.1). Pexxum orobpaskeHus
CKDBITBIX CHMBOJIOB AAaéT BOSMOXKHOCTh Jy4lle MOHATH CTPYKTYDPY
JOKYMEeHTA.

Ilns aBTOMATH3allM¥ BBOJA B COBPEMEHHBIX TEKCTOBBIX IIPOIECCO-
pax CYyIIecTBYIOT MHCTPYMEHTHI ABTO3aMeHa U ABTOTEKCT.

BrIBaeT, UTO IpPM BBOJE TEKCTA C KJAaBUATYDHI IOJb30BATENb JH0-
OyCKaeT ONEeYaTKH: BMECTO HY’KHOM KJIABHINHM HAKHMaeT COCeAHIOH0,
nponyckaeT 6yKBy, MeHseT ABe OyKBbl MecTamMu. Takue OmeYaTKH HC-
[OPaBJIAITCA ABTOMATHUECKM WHCTPYMEHTOM ABTO3aMeHa, MMEIOIIUM
BCTPOEHHBINA cJjioBaph Haubolee TUNWYHBIX OIeYaTOK M omIuGOYHBIX
HanmMuCaHUMA.




TekcToBbie AOKYMEHThI

Tabnuua 5.1
MpuMmepsb! CKPLITLIX CMMBONOB
Haspanmue Knasuma H306 2
CHMBOJIA (koMOMHANMA KJIABMIN) F
ITpoGen ITpoGen .
Konen a6zama Enter 1[
HepasapuiBabIi Ctrl + Shift + npoben o
npoben
PaspeiB cTpoOKH Shift + Enter «
Paspris Ctrl + Enter | = PasgpbiB CTPAHMLbI -
CTPaHUILBI

s OBICTPOro BBOAA CTAHZAPTHLIX (hpa3 II0 HECKOJBKHM Iep-
BBIM OyKBaM MOKHO HCOOJB30BATHL MHCTPyMeHT Astorexcer. OH
aBTOMATHYECKH IIpeJJjiaraeT BCTABHTH KOPOTKYVIO (pasy H3 CIHCKa
9JIeMeHTOB aBTOTEKCTa, KaKk TOJNBKO OyAyT HaOpaHbI HECKOJBKO Iep-
BBIX OYKB 3TOH (passl.

Onepanuu peakTHpPOBaHHA (IPABKH) IO3BOJAKT H3MEHHTh
yiKe CYLIECTBYIOIIUMN 3JIEKTPOHHLIA JOKYMEHT NyTEM A00aBICHUAA WJIHA
yAajieHus (parMeHTOB, NEePecTAHOBKHM dYacTedl NOKYMEHTAa, CIMAHUSA
HECKOJbKHUX (DalioB, pasbueHHMsA eAMHOr0 JOKYMEHTA HAa HECKOJBKO
bosee Menkux u T. A. (puc. 5.1)

-L MepemelwieHne pparmeHToB I

-{ KonwposaHwe dparMeHToB [

-[ YnaneHuwe ¢pparMeHToB [

Iie;:,ax‘mposauua |-

-‘ Mowuck u 3ameHa dparmMeHToB |

L lNposepka npaBonucaHua -‘

L AgTOnepeHoc |

Puc. 5.1. OcHoBHEIEe omepanuu peJaKTUPOBAHUA JOKYMEHTOB
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0 Ha npoTsXeHun MHOrMx BEKOB O/ BHECEHWA W3MEHEeHWA B TeKkCT
HYXHO ©Oblno 3aHOBO nepenucbiBate ero. OCHOBHOE nNpevMyLLecTBO
KOMMbIOTEPHOW TEeXHONOMMW CO34aHWMA TEeKCTOBbIX OOKYMEHTOB 3akiouva-
eTcs MMeHHO B yno6cTBe ero penakTupoBaHus. Bo3amMoOXHOCTb GbiCTpO
ucnpaenATe OWWBKM SBNAETCA OOHOWM W3 OCHOBHbLIX MPUYMH NOBCe-
MECTHOro nepesoda MOAroTOBKM TeKCToBOW uHdbopmaumm ¢ OGymaxHOWn

Ha KOMMbIOTEPHYIO OCHOBY.

BBO,!I U pelaKTHpOBaHHE IIPpH pabore HaJ TEKCTOM YacCTO BEIIIOJI-
HAKTCA IapaJjljieJIbHO. Hpﬂ BBOJie M DPeJaKTHPOBaHMH dhopmupyercs
colepxaHue TEeKCTOBOI'0O JOKYMEHTa.

0 COBOKYNHOCTb 3Ha4yeHuii CBOWCTB 0ObekTa HasbiBaloT dopmaroM obnbekTa,
a M3MeHeHue 3TUX 3HaYyeHuii — dopmarmposaHvem obbekTa.

Onepauun GopMaTHPOBAHMSA IIO3BOJIAIOT TOYHO ONpPEeJe]HTh, KaK
OyZeT BRIIIANETH TEKCT HA 3KpaHe MOHHTOpa MM Ha OGymare mocJie
neyat Ha npuHTtepe. Onepanmuu GOpPMATHPOBAHHA MOTYT IPHMEHAThH-
CcA KAK K OTAEeJLHBIM O0BeKTAM TEeKCTOBOro Jokymenra (taba. 5.2),
TAK ¥ KO BCEMY AOKYMeHTY B IleJIOM. B IlepBOM ciy4ae TrOBODAT O

npaMoM (popMATHPOBAHUM, BO BTOPOM — O CTHJIEBOM.
Ta6bnuua 5.2
O0beKkTsl TeKCTOBOrNO AOKYMEHTa U MX CBOWCTBA
O6sexT CroiicrBa obBbexTa
CumBoa IIpudgT, pasmep, 1BeT, HaYepTaHWe, BHIOUIMeHeHHe
u Ap.
Cnoso MeK3HaKOBBIH HHTEPBAl1 U ID.
Abazan Oreryn OoT IpaHul] JIEeBOT'O M IPABOTO IOJEH, OTCTyI

mepBoil CTPOKH, BLIDABHUBAHHE, MEKAYCTPOUHBINA MH-
TepBaj, paccrosHue Mexjay absamamMum m Ap.

Crparuna PasMepnl CTPaHMIBI, €€ ODHeHTAIIMs, pa3MepHl IIOJel,
KOJIOHTHUTYJIBI ¥ Ap.

Crucox Buj cnucka (MApKHPOBAHHEIN, HYMEDOBaHHBIN, MHO-
rOypoOBHEBBIH) U AP.

Tabauma KoaugecTBO CTPOK H CTOJNOIOB, MX BHICOTA M IIHDPH-
Ha, TPAHHIEI, 3aJIMBKA H Ap.

I'paduueckroe Tun, pasmMep, moJio:keHue, oOTeKaHue TEKCTOM H Jp.

usobpakeHune




TekcToBbie OOKYMEHThI

Takue peiictBusi no oGOPMIEHHIO JAOKYMEHTA, KAK BhIPABHUBA-
HUe ab3aneB, yCTAHOBKA a03allHBIX OTCTYIIOB W HMHTEDPBAJIOB MEXKIY
absamamMu, cTpoOKaMu B ab3anmax M CHMMBOJAMH B CJIOBaX H T. II., BhI-
MOJHAIOTCA CHEeNHaJbHBIMM CpPEeICTBAMM TEKCTOBBLIX IIPOIECCOPOB, a
He BCTABKOH Ipo0esIOB M IYCTHIX CTPOK.

Ana obnerdyeHns aHanus3a W nocnegywowero npeobpas3oBaHWa TekcTa
O4YeHb BaxHO cobnoaaTtb OCHOBHbIE Mpasuna ero BBoAa, pefakTuposa-
HUA KU pOopMaTUPOBaHUS.

B coBpeMeHHBIX TEKCTOBBIX IIPOILIECCOPaX €CTh CIelHAJbHEIe HH-
CTPYMEHTBI, ofeclieuuBalolie aBTOMATHYECKYI0 HyMepaluio CTPaHMIIL,
Tabaul U PpUCYHKOB.

IIpu pabGore ¢ OGoabIIMMM TEKCTaMHM, KakK IIPaBWJIO, NPHUMEHSHA-
10T cTHiaesoe dopmaruposanne. CMBICI 2TOM omepanyuy 3aKJIHO4YaeT-
cd B TOM, 4YTO CTPYKTYPHBIM 3J€MeHTAM, HeCyIIMM OIHYy HU Ty XKe
(GYHKIIMOHANIBHYI0O HArpy3Ky (HanpuMep, 3aroJOBKaM OJHOTO YpOB-
Hfl, OCHOBHOMY TeKCTy, IpUMepaM | T. [.), Ha3HA4YaeTcA OIpeJeseéH-
HBIM cTUABL opMaTHpoBaHUA — HaO60p mapamMeTpoB (opMaTUPOBAHUSA
(mupudT, ero HayepTaHWe M pasMmep, ab3allHbIe OTCTYIIBI, MEXAYCTPOY-
HBIA HMHTEpBaJ H Ip.).

Ctunb — 370 UMeLWUn UMA Habop 3Ha4YeHWi CBOWCTE OOLEKTOB Kax-
[Oro Tuna, BXOASLMX B TEKCTOBbIN OOKYMEHT.

B sakaioyeHue NpUBEAEM OCHOBHBIE NpaBuiaa OGODMJIEHUS TEK-
CTOB:

® OCHOBHOHM TEKCT JOKYMEHTA KejaTeJabHO ohopmiATs B ogHOM (Gop-
mare, Zpyrou ¢opMaT HMCIIOJIB30BATH IJIA BEIJEJIEHHA 3aroJIOBKOB,
OTHIeJILHBIX CMBICIOBBIX (DPAarMeHTOB;

® KOJMYECTBO PA3HEIX IBETOB M IMPUMTOB B AOKYMEHTE He HOJIKHO
NpPEeBHIIATh TPEX;

® pasMep CHMBOJIOB M MEMXKIYCTPOUHBLI HHTEDPBAJ Clenyer moabu-
parTe TAKHMH, 4YTOOBI TEKCT UUTAJICH JIErKOo, 0e3 NOIIOJNHHTEILHOMH
HAUPpYSKM AJIA IJas;

* IIBETOBAd raMMa [OOJKHA OTBedYaTh HAa3HAUYEHUIO JOKYMeHTa —
O3 PABUTEJIbHAS OTKDBITKA MOMKET MMETh APKYIO, HACHIIEHHYIO
OKpacky, a IpocToe NMHUChbMO cTOUMT odopMJIATE B 0oJiee CIOKOI-
HBIX TOHAaX;

® OAHOTHIHYIO MH(pOpMamuio Iejgecoo0pasHO INpeACTaBIAATL B CIIH-
cKax # Tabiumax;
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* rpapumueckre u306parkeHUsA B JOKYMeHTe (PUCYHKH, AUATrDAMMEI,
CXeMBI) JOJIKHBI NONOJHATH COAEPIKaHWe TEKCTa, PasbACHATH HIIH
WILTIOCTPUPOBATL €ro OTAebHble MOMEHTHI; Irpadudeckue maobpa-
JKeHHd caegyeT o(OpPMIATE B eJUHOM CTHJIE;

“ Ha BCeX CTPaHMIaX [JOKYMEHTa DPeKOMeHJyeTCs HeljlaTh OJAHHAKO-
BeI# (DOH M monsA, ecau mMHOe He TpeGyeTcA cOmepIKaHHEM HOKY-
MEeHTa.

23.4. Cpepgcrea asTomMarm3auum npouecca
CO3aHUA OOKYMEHTOB

Mgb! paccMOTpesM OCHOBHBLIE ONEpPANMH BBOJAA, PeAaKTHUDPOBAHUSA
u dopMaTUPOBAHUA JOKYMEHTOB. MHOrume M3 HMX B TOM WJIM MHOH
Mepe HalpaBJeHbl HA ABTOMATHM3AIMI0 HPOIecca CO3JaHUA TEeKCTO-
BBIX JOKYMeHTOB. Emé Oosblne BO3MOMKHOCTEH B 2TOM HAaIpabJie-
HUH ofecrneyuBaeT MCIOJb30BaHME IIabJI0HOB, MAKPOCOB W CPEACTB,
obecneumnBaOUUX paboTy CO CTPYKTYDPHBIMH KOMIIOHEHTAMH [JOKY-
MeHTA.

MHorue THIOBEIE NOKYMEHTHI JOJIKHBI UMETh CTAHIAADPTHBIN BH,
KOTOPHIN OIpefiesifieT, YTO U T/e pasMeInaeTcs B CO3JaBaeMOM TeKCTe,
HAIIpUMep: KOMY aJpecoBaH AOKYMEHT, OT KOI'O OH, AaTa CO3JaHuA
IOKYMEHTa HU JIPyrue PeKBU3HUTHI.

TpeboBaHusi K ODOPMNEHUIO, CTPYKTYPE W COOEPXAHUMIO MHOMMX OOKY-
MEHTOB YCTaHaBAMBAIOTCA cTaHgapTtamu. Bce OHWM HaxomaTcs B OTKPbI-
ToM poctyne B WMHTepHerte.

Haigute B MHTepHeTe M NO3HAakOMbLTECH CO CREAYOWWMU CTaHaap-

Tamu:

* [OCT P 6.30-2003 «YHUPUUMPOBAHHBIE CUCTEMbI AOKYMEHTaUMKU., YHU-
GuUUMpOBaHHaa cucTeMa OpraHM3auMoHHO-PACNOPAOUTENLHOR AOKYMEH-
Taumu. TpeboeaHus K 0OPMIIEHUIO AOKYMEHTOB»;

* TOCT 2.105-95 «ECKA. O6wme TpeboBaHUA K TEKCTOBbLIM O0KYMEH-
Tam»,

* NOCT P 7.0.5-2008 «CUBWA. Bubnuorpaduyeckas cceinka. Obume
TpeboBaHMa W NpaBuna COCTABNEHUSA»;

* FOCT 7.32-2001 «CUBUA. OT4ér 0 Hay4HO-uccneposarenbckoit pabo-
Te. CTpykTypa 1 npasuna ohopmneHus».

Kakne n3a HUX MMEIOT CTaTyc rocyOapCTBEHHbIX, 8 Kakme — MEeXrocy-

AapcTBeHHbIX? Kak 37O OTpaxeHo B Ha3BaHWM CTaHaapToB?

Yr1o os3HavawT abbpesmarypel MOCT, ECKO, CUBUAO?
Kakue u3 aTux ctaHnapToB MOryT ObiTk NONe3Hsl B Bawel y4yebHoi
nestenbHocTn?




TekcToBblie [OKYMEHTLI

B TeKcTOBBIX Iponeccopax ecTh INAaOJOHBI JAJA CO3AAHMA AOKY-
MEHTOB PasHOro THIIA.

Wa6noH — 910 OTdOPMAaTMPOBaHHLIA OnpeaenéHHbiM 06pasoM AoKy- 0
MEHT-3aroToBKa, KOTOPbIl XpaHuTcs B OTAensHOM daiine U UcnonL3yeTcs

B Ka4yeCcTBE OCHOBbI ANA CO3[aHWUA HOBbLIX AOKYMEHTOB OrnpenenéHHoro

TUna.

Tlosp30BaTEN IO JOCTATOUHO BBECTH CBOIO MH(MOPMAIHIO B OTAENb-
Hble O/JIOKM IabjoHa, U OHA ABTOMATUYECKH IIpHoOpeTéT 3apaHee 3a-
paHHOe o(opmienue. B HezanéxkoM OyaylleM KaXIOMy H3 Bac s
IIOMCKA NOAXOoAAIlell paboTel HpUIETCA COCTABMTH M PasocyiaTh Pesio-
me. IloAroToBUTH €ro Jiydyille BCEro € MCIOJIb30BAHMEM COOTBETCTBYIO-
mero mabaona (puc. 5.2).

» [BBeauTe cBOoe nMs|

[Beenmre ceoit aapec]

Teaedon: [Beeawmre ceoli Homep Teaedonal

Oaexrponnas noyra: [BeeauTe cBol ajpec sAeKTPOHHOM N0YTH]
Beb-yaea: [Beenure nassauue coero Beb-yaaal

Lleasn

[Beegure uenu]

OGpasoBanne

[BeeanTe yuenyio crenens] ([Beeanre nary sasepimenns))
" [BseguTe CNMCOK NOOLPEHMA]

OnwiT paGorTn:

[BeeamTe noamumocTs] ([Beeaure nary nauasa] — [Beeaure gaty oxonuanmns|)
[BeegnTe Hassanue opraunsanu] ([Beegare agpec oprasnsamem|)

[BBeauTe cnymebHbie 0b6a3aHHOCTH]

YMeHHA H HABBIKH

' [BseguTe cnMCOK YMEHMIA U HaBbIKOB)

Puc. 5.2. Illa6aos pesiome
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B rexcroBom nponeccope Microsoft Word Bce mabiaons! pacmpe-
JeJleHbl Ha TPHW T'PYIIIBL:

1) ycraHoBJIeHHBIe — IHAGJIOHBI JOKYMEHTOB ONpeeJéHHBIX TUIIOB
(muceM, (aKcoB, OTYETOB M JIp.), KOTOPBIE WHCTAJJIMPOBAHBI Ha
KOMNBIOTEpe B cocraBe makera Microsoft Office;

2) Microsoft Office Online — ma6yoHBI DOKYMEHTOB pasHoOOpas-
HBIX THIIOB (IO3APaBHUTEJbHBIX OTKDBITOK, BH3UTOK, OlOJJeTeHeil,
cepTH(HUKATOB, IpaMOT, MPUIJIALIEHWN, 3asBJIeHUHN, KaJieHAapei
M 7Ap.), KOTOpBle pAacHojo:XeHbl Ha Beb-caiite Microsoft Office
Online;

3) mabnoHb! MOJB30BaTENA — INAGJOHBEI, KOTOpHIE CO3JaHBI MOJb30-
BaTEJIEM.

IIpu samycke nmporpammbi Microsoft Word asromaTHuecK# OTKpHI-
Baerca mabnon Hoswiii moxymenr (daitsi Normal.dotm). IIpu aTom no
YMOJYAaHMUIO ycTaHaBiIMBaerca (Gopmar (3HAUEHHUS CBOMWCTB) OCHOBHBIX
00BEeKTOB JOKYMeHTa — CTpPaHMIbl, ab3ana, CHMBOJA, a TaKKe 3a-
Jaérca cTHieBoe (hOPMATHPOBAHHE 3aroJIOBKOB, CIUCKOB, TaOJHUI U Jp.

3anycTute UMEWMWIACa B BaleMm pacrnopsXeHuu TeKCTOBbIM npouec-
cop. Mccnepyinte dopmar OCHOBHbIX OOLEKTOB OOKyMeHTa B wabnoHe
HoBblit nOKYMEHT, BLIACHUB ANA HWUX 3HA4YeHWsa CBOWCTB, NPUBEOEHHbIX

HUXe:
Crpanuua AG3ay Cumson
* OpueHTauus ¢ MexXayCcTpouHbIA * LUpudT ocHOBHOroO
o Paamep nucra vHTEepBan Tekcra
» BepxHee none * WHTepean nocne » Paamep
® HuxHee none abaaua * Liget
= JleBoe none * BblpaBHuBaHue * WiHTepsan
» MNpasoe none e OTcTynbl

B npouecce paborel Hanm JoKymMeHToM B mnporpamme Microsoft
Word uacto npuxoguTcsa BBINOJHATL 3aJaHUA [0 HEKOTOPOMY AJIO-
PHUTMY, COCTOAIIEMY M3 ONIpeAeSIEHHOHN MIOCJeJ0BATEJbHOCTH AENCTBUMA.
Hanpumep, NoguyepKHyTH CJIOBa, HAIMMCAHHBIE JATHHCKUMH OyKBaMH,
oThopMaTHPOBATE KAK0e-TO CJIOBO BO BCEM AOKYMEHTE OIpeAeIéHHBIM
obpaszom u ap.

Makpoc — 3T0 nocneaoBarenbHOCTL KOMaHL, CrpynnupoBaHHbIX B OOHY
MakpoKoMaHgy, M5l aBTOMATU4YeCKOro BbiNOAHEHWS OnpeaenéHHoro
3apaHus.




TekcToBble JOKYMEHThI

OcHOBHOe HA3HAYEHME MaKpoca COCTOMT B TOM, 4YTOOBI 0OCBOGO-
AATH MOJb30OBATENS OT MHOTOKDATHOIO IOBTODEHUA OZHOOOPasHBIX
ZelicTBHE BO BpeMs 00pabOTKHM TeKCTOBOIO MOKYMEHTA, BBINOJHHTH
3a Hero pyTHHHYyI0 pabory. Makpoc co3gaé€rcss OAWH pa3, COXPaHAET-
ca B mabjoHEe WM NOKYMEHTEe M MOXeT MHOTOKDPATHO BEINOJHATBLCH
IJIA ABTOMATHMB3AIMH U YCKOpeHHs 00pabOTKM TEKCTOBOIO JOKYMEHTA.

MHOrocTpaEWYHBIE HOKYMeHTHl (pedeparsi, OpOIIIOPEl, KHHATH
B T. O.) OPUHATO [OeJUTh Ha CTPYKTYpHBIe YacTH — TIJIaBbl, Ilapa-
rpadsl, OYHKTH M T. II., CO3JaBasd TAKHUM 00pa3oM HepapXH4YecKyro
CTPYKTYPY INOKYMeHTa. PaccMOTpMM B KadecTBe IPHUMEpPa CTPYKTYPY
sroro yyebuuka. Ha BepxHem (HyJieBOM) ypOBHE MeDAPXHU HAXOLUT-
csi HasBaHue gokymeHnra («MEdopmaruxa. 10 Kiacc»); Ha IepPBOM
ypOBHEe — HA3BAHUA TIJIaB, BTOPON YpOBEHb COCTABJAIOT HA3BAHUA
naparpados, TPeTHil — Has3BaHUsA NYHKTOB B naparpadax, AajbIie
pasMelaercs OCHOBHOM TeKCT yueGHUKA.

CTpyKTypa [OKYMEHTa — 3TO Mepapxuyeckas cxema pasmelleHus co- 0
CTaBHbIX 4YacTel AOKyMeHTa.

Hcnoab3oBaEue B TeKcToBoM mpouneccope Microsoft Word cmemu-
aTbHBIX CTHJIell ¢ mMeHaMH 3arosoBoK 1, 3arojioBok 2 M T. A. Aaér
BO3MOYKHOCTh ABTOMATHU3UDPOBATEL CO3JaHHWE MEePapXU4YeCKO# CTPYKTYPHI
nokyMmeHTa. B Tekcrosom mpouneccope Microsoft Word ansa mpocMorpa
CTPYKTYDhI AOKYMEHTa MCIOJb3yeTcs pe:mMm mpocMorpa CTpykrypa.
B HEéM yao0HO peZaKTHPOBATL HEpAPXHUYECKYIO CXeMy AOKYyMeHTa, H3-
MEHAHA C IOMOINBI0 CIEeIHAJbHBIX HHCTPYMEHTOB YPOBEHbL TEKCTOBBIX
(dparMeHTOB M IOCJIEAOBATEIBHOCThE UX Pas3MeIeHud.

CoBpeMeHHBIE TEKCTOBBIE IIPOLECCOPBI MO3BOJAIOT ABTOMATHYE-
CKM CO3[IaBaTh OIJIABJIEHHHA HOKYMEHTOB, B KOTOPBIX K 3arojloBKam
pasaesioB PAsSHEIX YpPOBHeHl IPHMeHEHO CTHJIeBoe (opMaTHpOBaHHUE.
C nmoMomIpi0 CIeIHAJTbHOM KOMAHAE! NOJL30BaTelb YKA3bIBaeT, 3aro-
JIOBKM KaKHMX YDOBHEH cjeJyeT BKJIOYHATH B OrjaBjeHHe, W abaamsr
VKA3aHHBIX CTHJIEH ABTOMATHYECKH BBIGHPAIOTCA M3 TEKCTa NOKYMEHTa
U TIOMEIIAoTCA ¢ YKA3aHUeM HOMEpPOB CTPAaHMI[, ¢ KOTOPBIX OHH OBLIM
B3ATHI, B HOBBIA pasgen «OriasieHue».

OrnaesneHne OOKYMEHTa — 23T0 fnepeqyeHb Has3BaHWA CTPYKTYPHLIX 4a- 0
CTEn AOKYMEHTa, YrNOpsA0O4EeHHbIX B COOTBETCTBUW C €ro vMepapxm4eckon

CXeMOW, C ykasaHWeM COOTBETCTBYIOLUWMX HOMEPOB CTPaHuL,.
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23.5. CoemectHan pabora Hag NOKYMEHTOM

Mon coBmecTHOW (KONMNEKTUBHON) paboToi Han OOKYMEHTOM MPUHATO
NOHUMaTb y4acTue HEeCKONbKWUX Y4EeNOBEeK B CO34aHWU OAHOro TEKCTOBOro
AOKYMEHTa, NMpu KOTOPOM Yy Kax[oro M3 HUX €CTb BO3MOXHOCTb OTCre-
XWBaTb BCE U3MEHEHUA, COenaHHble B OOKYMEHTE ApYyruMu paspaboTyu-
Kamu, a Takxke OCYLWEeCTBNATb BO3BpaT K OOHOW W3 Npeablaylimx Bepcuil
AOKYMeHTa.

Ha mnporsskeHuM [JOJArOoro BpPeMEHHM IIPOIECC COBMECTHOH pabo-
Thl HaJ, AOKYMEHTOM OBLI YCTPOEH TaK: KTO-TO CO3AABAJ TEKCT Ha
3aaHHYIO TeMy, pacledaThlBajJ €ro ¥ OTHAaBajl APYTroMYy UeJIOBEKY.
ITOT UeJIOBeK JOMMCHIBAJ «OT DYKH» CBOHM BCTABKH M KOMMEHTADHUU
H BO3BpaliaJl 4epHOBHKH Ha Aopaborky. Taxkue uTepanuu MoOrjaim
NPOUCXOAUTE HEOAHOKPATHO, B peayJsbrare pafora Ijia MeAJIeHHO, K
TOMY € OTAelbHble IeHHbIe MBICJIU H HIAeW MOIJIH OBITh YTEepAHEI
0e3BO3BpATHO.

CoBpeMeHHBIE HHCTDYMEHTHI CO3JaHUSA TEKCTOBOM wuHODOpPMAaNUU
IpegOCTABIAIT NPUHIUIHAIBHO HMHBIE BO3MOMKHOCTH [IJIS COBMECT-
HOM paboThl HAJ JAOKYMEHTOM, MOLAEPIKUBAA CJIEAYIOUIHNe BAPUAHTHI
e€ OpraHu3amnuu.

1. JJokyMeHT, HaJ KOTOPLIM BeAéTcsa pabora, MOMKHO CHAEJaTh COCTAB-
HBIM, O0OBEJUHAIINMM HECKOJIBKO APYIrUX AOKYyMeHTOB. Kaabrit
paapaﬁo'mlm COS.II&éT H pemaKTHpPyeT CBOK 4YacThb COCTABHOI'O 1m0~
KyMeHTa He3aBHCHMO OT APYIrux, IpHd 9TOM B IIpoIiecce paﬁo'rm
OH MOJeT IPOCMAaTPHBATH TEKYIIYVIO BEPCHUIO oﬁmero AOKYMeHTa.
Taxkoit BapMaHT OpraHusaliuu COBMECTHOM paﬁoTu OCHOBBIBaeTcHd
Ha BO3MOXHOCTH CO3JaHHA MAacTep-JOKYMEeHTa, K KOTOpOMY MOI'yT
OPHKPEILIATECH APYyr'ue JAOKYMEHTHI.

2. Kaxxnas u3 yacrTeil COCTABHOIO JOKYMEHTA MOMKET PelakTUPOBATEL-
CAd HeCKOJBKMMH JHIbBMH. I{JIH 39TOI0 B COBPEMEHHBIX TeKCTOBBIX
IIponeccopax mnpegycmMmoTpeHa BO3MOMHOCTL OTCJHeHHBaATEL H IIPOTO-
KOJHPOBATE ChAeJIaHHBIe M3MEeHEeHMHA, HesjaTh IIpaMedYaHHudA — IIo-
MeTKHM Ha IIoJAX.

s orciexuBaHUs COOCTBEHHBIX HMCIPABIEHHII, a TakKiKe 4YTOOBI
ApyTrHe CcOoaBTOPbLI MOIVIM BHOCUTH M3MEHEHUA B JOKYMEHT, TEKCTO-
BEIH TIPOIIECCOp IpEeAJiaraeT MCIOJb30BATh MapKephl MCIpPaBJIEHUH.
Mapn’.epm ncnpannenuﬁ OOMOTAKT YBHAETH, HKAKHWEe HN3MeHeHHHA
OLLIM BHECEHKI B AOKYMEHT II0 CDaAaBHEeHHWI C ero uocne,zmeﬁ BEep-
cueit. IIns maobparkeHus HCIPABIEHUH HCIOJL3YeTCS CHelUaNb-
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HbIif (popMar, Hanpumep noxuépkusanue. C IMOMOMIBIO MapKepoB
HCIIPABJAEHMIl MOMKHO COXDAHHTBL 3allMCh O KaXJOM CAeJIaHHOM
MCIIpaBIeHNY U B jAajbHeiimem Jiu60 NPUHATH €ro, JubO OTKAa-
garbcs. VenpaBieHue IoMevyaeTcsi HNOJHBIM HMEHEM ero asTopa,
JaToil ¥ BPEMEHEeM CO3IaHWdA.

Mpu coBMecTHo paboTe Haj AOKYMEHTOM BaxXHO, 4TOGbl B HACTPOW- @
Kax TeKCTOBOro npoueccopa ObiMM yKasaHbl KOPPeKTHble AaHHbie O
nonk3oBaTtene, T. K. MMEHHO OHW OCTaHyTCH B PeaakTMpyemom [AOKy-
MEHTE.

IIpuMmeuaHus — 3TO 000O3HaUeHHBIE MHMUIMAJAMH ¥ IIPOHYMEpO-
BaHHBIE KOMMEHTADHMH, KOTOPbIE 3AIMCHIBAIOTCA U OTOOpakaioTcs
B CIEIIMAJILHOM OKHEe TpUMeuYaHWil U He 3aTParuBaloT TEKCT JOKY-
MeHTa. Ilepes TeM Kak BCTaBUTH IpUMeYaHWe, MMEET CMBICJ BbI-
neauTh GpParMeHT TeKCTa, KOTOPBINA ciejyeT IPOKOMMEHTHPOBATD.
B srom ciyuae mpH NPOCMOTPEe NPUMeYaHHs TEKCT, K KOTOPOMY
OHO OTHOCHTCH, OyIer ImojicBe4YeH.

HMeroTcs BOSMOYKHOCTH CDAaBHEHHUS IBYX BePCHMH HOKYMEHTOB HJIM
o0beiMHEHNsI BCEX MCIPABJEHHMI W NPUMeYaHUl B OAMH JAOKY-
MeHT, JJA IpocMoTpa uX Bcex cpady. CpenaHnbie B TeKCTe M3~
MEHEeHHA Ilepe/i COXPAaHeHWeM OKOHUYATeIbHOW BePCHH JIOKYMeHTa
MOKHO IPHUHATH WJIXA OTKJIOHHUTB.

06a pacCMOTPEHHBIX BAPHAHTA OPraHU3AIMM COBMECTHOH DaGoTHI
noanepxuBaiorea u B OpenOffice Writer, m B Microsoft Word.

3. MoXHO PefaKTHPOBATH JOKYMEHT HENOCPEJCTBEHHO B CeTH, TaK-
JKe OTCJIe)KHUBasg BCe M3MEHeHudA, CAeaHHble JAPYTHMH HOJIB30Ba-
TeJAMH. DTOT BapuaHT noaxepskusaerca Google Docs — cere-
BBIM NPUJIOKEHMEM, AOCTYOHBIM uepe3 BeG-Gpaysep. Ilockoabky
penaKkTUPYEMBIM JOKYMEHT COXpaHAeTcs Ha cepBepe, OH JOCTY-
IIeH BCEM IOJb30BaATEeJsIM, ME¥KAY KOTOPBIMM OH pasiesdeTcH.
Kaskapiii pas npu COXpaHEHHM JOKYMEHTA COXpaHAeTcd ero Ho-
Bad BepcHA M WHMOPMAIUsA O TOM, KTO 9TOT AOKYMEHT peJlak-
ruposan. Komanpa npocMoTrpa HM3MeHEHHH OTKPBIBaeT CIIMCOK
CcIeJAHHBIX HM3MeHeHHMil ¢ yKasaHWeM, KTO M Korja HMX BHEC.
PasauuHble BEPCHH JOKYMEHTOB MOJKHO CPaBHMUTBL MeXAy C00Oii.

4. MoXKHO MCHOJIB30BATH M IIPOMEXKYTOUHBIA BapuaHT, Korja AOKY-
MEeHT peAaKTHPYEeTCd JIOKAJIbHO Ha KOMIBIOTEDEe, 8 XPAaHUTBCA B
CeTH M TaM e OTCIEKUBAITCHA BCe U3MEHEHU.
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23.6. OdbopmneHune pedepara
KaKk npyumMmep aBromMaTtu3auum
npouecca co3naHus NOKYMEHTOB

CrapmexnacCHMKH, CTYASHTHI, KYPCAHTHI B IIPOLECCe CBOEil yueb-
HOH HEATEJIBHOCTH TOTOBAT pedepaTsl 10 pasIndHbLIM npeaMeTaM.

Pedepar — 310 camocTonTensHas uccnenosarensbckas pa6oTa, B KOTO-
POt aBTOP packpbiBAeT CyTb MCCAeayemMoi npobnems, npuBOoauUT pas-
Nn4YHbIE TOYKW 3peHud, aenaet coOBCTBEHHbLIE BbIBOALI.

Brifpas Temy pedepara, HeOGXOAMMO ONpEAENHTH IIENb paboTsl,
COCTaBUTh ILIAH (IIOCTABUTL 3aJa4M, ONPEAENIUTH NOPAZOK M CPOKHU
BHINOJIHEHMA 3a/a4), HAfTU M M3YYUTH MaTepUaabl DA3IUYHBIX WH-
(bopManMOHHBIX MCTOYHHMKOB, cobpaTh m 06paboraTh HH(pOpMAaANHIO,
clleNaTh BBIBO/JbI, OLIEHUTH IIOJIYYEHHBIE DPEe3Y/bTATHI.

Copep:xanme pedepaTa AONKHO GBITH JOTHYHBIM, M3JIOMKEHHEIM
ACHBIM f3bIKOM. OCHOBHBIE MOJOMKeHHS pedepara >KeTaTeabHO
NOAKPENVIATE HUTATAMM M CCHIJIKAMH HA MHOOPMAIHUOHHBIE HCTOY-
HUKH.

Ecte onpenenénubie Tpe6oBaHHA M K O(DOPMICHHIO pedepara.

Pedepar gomsxeH ObITh BHIIOJHEH HA OXHOH CTOPOHE JIUCTOB
Geyot Gymarm opmara A4 (210 x 297 mm).

Pasmeps! moseit crpaHuMnb (He MeHee):

¢ mpaBoe — 30 MM (ana 3aMeyaHM#l nIpenojaBaTesH);
¢ BepxHee, HI)KHee, jeBoe mo 20 mmM.

Orcryn mepBoit cTpokm: 8-12 MM, OZMHAKOBBIN IO BCEMY TEKCTY.

HHTepBas MeXAYCTPOYHBIH: MOJYTODPHBIH.

BeipaBHuBaHue absanma: mo mupuHe.

Tapaurypa mpndra ocaosroro texkcra — Times New Roman wiu
aHaJOTHYHAasA,

Kerns (pasmep): 12-14 myHKTOB.

IIBer mpudra: yépHBIL.

3arosioBKM pasfesoB M MOAPA3JENOB CJHEAYeT IeyataTb HA OT-
JleIbHOM CTPOKEe ¢ MpONMMCHON OYKBHI 63 TOYKMU B KOHIIe, He moja-
uyépkuBas. Eciu 3aroloBOK COCTOMT M3 HECKOJBKHX IPe/JIOMKeHMit,
MX pasfiesIAT TOYKOH. BrIpaBHMBaHMe 0[O LEHTPY MJIHM IO JIEBO-
My Kpawo. MaTepBan: mepex sarosoBkomM — 12 myHKTOB, mocyie —
6 nmyHKTOB.

Crpamune! cieayer HymMepoBaTh apaGcKumu mudpamu, cobomas
CKBO3HYI0 HyMepamWi0 II0 BCeMY TeKCTY (THTYJbHBIN JIMCT W OIJIaBJie-
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HHEe BKJKUYAKT B 00myllo Hymepanuio). Ha TuTynapHOM JiHCTE HOMED
He IIPOCTaBJSAIOT.

B BepxHe# YacTH THTYJLHOIO JIMCTA NHUIIETCS, B KaxKoM obpaso-
BaTeJbHOM YUPEXKIAEHMH BBINOJHAeTCH pabora, mamee OyKBaMM yBeJH-
YeHHOTO Keryia ykKasmiBaercs tun («Pedepar») m Tema paGoTel, HUMXKe
B IIPpABOM IIOJIOBHHE JIMCTA — HH(pOpPMaNUA O TeX, KTO BBINOJHWI H
KTO npoBepuT pabory. B IeHTpe HH)KHeHd HYacTH THUTYJIBHOIQ JIACTA
NUIIeTcs Ha3BAHUE HACEJEHHOrO IYHKTA M TOJ BHINOJHEHMA paboThl.

H3 Kypca pPyCCKOr0o H3bBIKA BAM WHM3BECTHO, 4YTO IIATATa — 3TO
IIPHUBEJEHHOE IIOJHOCTHIO WJIM YACTUYHO BLICKA3bIBAHHE M3 aBTOPCKOIO
TeKeTa (HAYYHOM, XVAO0MKECTBeHHOM, NyOJMIIUCTHUECKOH W Ap. JIMATe-
parypsl uiau pokJgaza). Iluratel ohopMIIAIOTCA Kak NpAMas pedb MM
KaK IIPOAOJIKeHHe IIpeJIOKeHHUdd.

IlpaBoBOi#f cTATyC LUTUPOBAHHUA oIpegenderca [pakJaHCKUM
Komekcom P®, corjiacHO KOTOpOMY LMTHDOBAHHE «JOoNycKaeTcsa Oes
COrJIacHs ABTOpPA WMJIM HHOro mpasoobiajgarens u 0e3 BBIILJIATEI BO3-
HarpasKJIeHus, HO ¢ 00aA3aTesbHBIM YKa3aHMEM HMEHM aBTropa, Ipo-
H3BeleHHe KOTOPOT0 MCHOJIb3YeTCdA, M HCTOYHHKA 3aMMCTBOBAHHA»
(cratbss 1274 uactu 4 I'pakpanckoro xogexca Pd).

Honyerum, npu pabore Hax pedeparoM Bl B3AAH (3aMMCTBOBAJIN)
uadopManuio u3 ucrouyHuxa «Anpzapeesa, E. B. Maremarnueckue OCHO-
BbI MHMOPMATHKH. DJIEKTUBHBIN Kypc: yuebHoe mocobme / E. B. Ang-
peera, JI. JI. Bocora, . H. ®anuna. — M.: BUHOM. Jla6opaTtopus
sHauuii, 2005». Heo6xoauMo npaBuiIbHO O(POPMUTH CCBLIKY Ha 3TOT
MCTOYHHUK M BHECTH €ro B CIMCOK JIUTePaTypbl.

Mpaeuna odopmnenus ccoinok perynupytores MOCT P 7.0.5-2008 «Cu-
cTeMa CcraHgapToB No uHdopmauuu, OMBAMOTEYHOMY W U3AAaTeNbCKO-
My peny. bubnuorpaduyeckas ccoinka. Obuwme TpeboraHus U npasuna
COCTaB/IeHUsA».

Mpasuna odopmneHus BubnuorpaduryHeckux CBeOeHuin B Crucke uc-
NofMb30BAHHOW NUTepaTypbi A0/KHbLI OoTBe4Yarb TpebosaHusam [OCT 7.1-
2003 «Cucrema crtaHpaptoB no uHdopmaumn, GubnuoteyHomy u una-
parensckomy peny. bubnuorpaduyeckan 3anuce. Bubnuorpadpuyeckoe
onucaHue. Obwme TpeboBaHMs U NpaBwna COCTABAEHWUA».

Hnsi odbopmileHMs CCHIIKM B TeKCTOBOM Irpomeccope Microsoft
Word moxHO:

1) ycTaHOBHTE KYpCOP IIOCJIe 3aMMCTBOBAHHOI'O TEKCTA M BBINOJI-
HuTE KomaHay Cesuikn — BeraButh cebliky — Jlo0aBHTH HOBBIM
HCTOYHHK...;

2) sanonHuUTE monA Auanorosoro oxkua Cosmars ucerounuk (puc. 5.3);

247
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Co3nars HCTOMHMK

[ Mons cnmcxa auTepatyps ans FOCT — coprup no

Astop [E.B. Amapeesa, /1. /L. bocoea, H. H. Gamma © MamenuTs |

I Kopnopatvewui Astop [ : :
Haszarme [MaTeMaTHUeCKME OCHOBM MHOOPMATHRN
Toa [2005
fopoa |Mocxsa
My a0 [BMHOM. P A

| Tom |

I™ Doxasars sce noas cnicka awtepatypi
His Tera Vs Tera Gyaer A o 0 onpeaenennn ABHHOTD. — S —

Puc. 5.3. Oxno Co3gaTe MCTOYHHME

3) sarem mEnKHYTE Ha KHonke OK w®m mocie 3aMmMCTBOBAHHO-
ro (hparMeHTa TeKCTa IIOSABUTCHA CChLIKA HA MCTOYHHK B BHJE:
«(E. B. Aungpeena, 2005)».

Jna odbopMiIeHHA cHHCKa JUTEPATYPHI B TEKCTOBOM IIPOIlECcope

Microsoft Word moxHO:

1) BeIOpaTe cTHIBL OTOOpaKeHWs CHOHCKA JuTepaTypsl (6ubamorpa-
¢duyeckoro cmnmucka), BeINOJHHUB KoMmaHAY Cebuiknm — Cruas: —
T'OCT - coprupoeka mo mmenam 2003;

2) peimonHUTE KoMaHAy Cesiiku — Cnmcor aureparypsi — Bera-
BHTH CIIMCOK JIMTEPATYPhI.

23.7. Apyrne BO3MOXHOCTM aBTOMaTU3aLMM
oOpaboTkmu TekcroBow mHpoOpmMauum

KomnbioTep moMoraer He TOJBKO aBTOMATH3HPOBATH IIPOIECC CO-
3JaHUA TEeKCTOBBIX JOKYMEHTOB, HO M PEIIUTH MHOKECTBO [APYIHUX
3a7a4, CBA3AHHBIX ¢ 00paboTKoM TeKcTOBOM HH(popmanuu. Bor He-
KOTOpbIE M3 HHUX:

“ NMOMCK TeKcTra B 00leM MAaccuBe IO 3aJaHHBIM HEUYETKHUM TIpU-
3HaAKaM;

¢ pyOpumnupoBaHHe TeKcTa — pad0HeHHe IIOCTYIAIOIIero IIOTOKa
TEKCTOB Ha TeMaTHYeCKHUe IMOJIOTOKU B COOTBETCTBHU C 3apaHee
3alaHHBIMU DPYOpPHUKaAMM;

¢ pedepupoBaHHe TeKCTa — IIOATOTOBKA €ro COKpAIEHHONH BepCHH;

* mepeBOJ TEKCTa C OJAHOIO fA3BIKA Ha JPYroii;

° aHaJ M3 TEeKCTa Ha TIpPeaMeT BLISIBJIeHHS 3aMMCTBOBAHMIAL.
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Obsacte MH(DOPMaTHKH, pellaoiuas 3TH W [Apyrue 3ajgadd, CBA-
3aHHBIE ¢ 00paboTKON MHMOpPMAIMK HA €CTEeCTBEHHOM HA3bIKe, Ha3bl-
BaeTcsd KOMIIBIOTEDHOW JIMHIBHCTHUKOM.

Paccmorpum 0GoJiee moapoOHO 3ajady HOMCKa TeKcTa B o0IIeM
maccuBe. CylecTByeT HECKOJIBKO IOAXOJOB K €€ pellueHMIo.

IlepBRIil HOAXOXA OmHMpaeTcs HAa HOMCK (hparMeHTa TeKcTa, COOT-
BETCTBYIOLEr0 HeKoTopoMy oOpasny. Takum cnoco6oMm B Goabniom
TEKCTOBOM MACCHBE€ MOKHO HAXOAWUThL YIOMHMHAHMUA TeX MM HHBIX
cJIOB, ajgpeca, HoMepa TeJe(OHOB M Apyrue sjaeMeHThl. OcHOBHOE 10-
CTOMHCTBO TAKOI'0 NOAXOAAa — BO3MOXKHOCTE IIPHMEHATHL €ro K Mac-
cUBy Texcra 0e3 mpeaBapuTenbHOR 00paboTku (Hampumep, cpasy IIpu
IOCHMBOJBHOM IIOJIVYeHHH TekcTa). IIpuMeHeHHe paccMaTpUBaeMOro
crniocoba ObIBaeT 3aTPyAHEHO, €CJIM TEKCT XPAHHUTCH B PasHBIX MecTaxX.

Bropoit moaxox mupegycMaTpHBaeT IpeaBapUTeNbHYIO 00paboTKy
TEKCTa C LeJbI0 IIOJIYY4eHHA ero InpeobpasoBaHHOIO, COKPAILEHHOIO
Buza (uHAekca). IlomyumB Bzampoc, IIOMCKOBAasg CHCTeMa BbIZeNder
CHOMCOK CJIOB M COCTaBJIAET CIMCOK AOKYMEHTOB, B KOTODPBIX OHH CO-
aep:xarcsa. Ilpm aTom paccymTEIBaeTcs peNeBaHTHOCTL — Mepa Co-
OTBETCTBHA MAOKYMEHTa 3alpocy, 3aBUCAIIAA OT HAJIUYMUA MCKOMBIX
CJI0B, OJIMBOCTH MX APYI' K APYrYy M APYrUX IapaMerpoB. JoKyMeHTHI
C BBICOKOHW PEJIeBAHTHOCTBHI0 IIOMEINAIOTCS B HAUYANO CIUCKA, ¢ HU3-
KO — B KOHEIl.

OoHO W3 WHTEPEeCHbIX MPUMEHEHWIA aBTOMAaTM4EeCKOro aHanusa Tek-
CTOB — BbIIBIEHWE 3aUMCTBOBaHWMA.

AnTtunnarunar (antiplagiat.ru) — poccuiickmini MHTEPHET-NPOEKT, Npo-
rpaMmMmHo-annaparHbii KOMNNeKc AN NPOBEPKU TEKCTOBbLIX [AOKYMEHTOB
Ha Hann4ne 3anMCTBOBaHWIA W3 CTpaHuL, ceTu WMIHTEpHET W Apyrux UCTou-
HUKOB. lpoekT AoCTYneH Ons BCex Mosb30BaTenei.

CAMOE TJIABHOE

HUudopmanmonneie texsomorun (UT) — »TO COBOKYIHOCTE Me-
TOJOB, NPOHU3BOJACTBEHHBIX IIPOIECCOB, MPOIPAMMHO-TEXHUYECKUX WU
JHHTBHCTHUYECKUX CDPEJACTB, 00BeAHMHEHHBLIX ¢ menabio cbopa, obpabor-
KM, XpPaHEeHWHA, PACIPOCTPAHEHHSA, OTOOParKeHHMsA M HCHOJIb30BAHHSA
HH(pOpPMAaILHH, NpeACTaBJIeHHON B mu(ppoBo# ¢opme.

C mosunun MHMOPMATHMKMU, TEKCT — 9TO IOCIEJOBATENHHOCTH 3HA-
KOB HeKoroporo ajpasura. CyliecTByeT MHOMKECTBO IPOTPAMMHBIX
NPOAYKTOB, NMpeAHasHaUYeHHBIX [JiA paldoThl ¢ TEKCTOBOM MHMOpMAalmnei.

IIpu mOATOTOBKE TEKCTOBBIX MOKYMEHTOB HA KOMIIBIOTEDE MCIIOJb-
3yIOTCA TPM OCHOBHBIE TI'PYIINLI ONepanuii: BBOJ, peJaKkTHPOBaHHE,
(opmarupoBanme.

%
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Onepanuu BBOAA MO3BOJAIOT cHOPMHUPOBATE COAEPXKMUMOE WU Iiep-
BOHAYAJABHBIA BHJI TEKCTOBOI'O AOKYMEHTA M COXPAHWUTHL €ro B HaMATH
KOMIIBIOTEpAa.

Omnepanun peAaKTHPOBAHUSA (IPABKH) IMO3BOJAIOT M3MEHHUTBH YiKe
CYLIEeCTBYIOINMII BJE€KTPOHHBIA AOKYMEHT IyTEM nobaBiieHUs, yAase-
HUA, IIepPecTaHOBKU (DparMeHTOB, CIUSHUA HECKONBKHX (pailoB, pas-
6MeHNs €JIMHOTO JOKYMEHTA HA HECKOJIbKO Gojlee MeNKUX M T. .

Onepanun (GOpMATHPOBAHMAA IIO3BOJAIOT TOYHC ONpPENeuTh, KaK
6ynerT BBINIANETh TEKCT HA SKpaHe MOHUTOpa MiIM Ha Oymare mocie
neuatH Ha npuHTepe. Oneparuu GOPMATHPOBAHUA MOTIYT INPUMEHSTH-
¢ KAaK K OTHeJbHBIM OOBEKTAM TEeKCTOBOIO JOKYMEHTa, TaK M KO
BCEMY JOKYMEHTY B IIEJIOM.

ABTOMATH3ANMA NPOIECCa CO3NAHUSA TEKCTOBHIX JOKYMEHTOB obec-
IeYyrBaeTCA 3a CYST BO3MOMKHOCTH DAbOTHEI ¢ (hparMeHTaMH, IIPOBEPKU
TIPaBONUCAHMUSA, CTUJIEBOro (OpPMATHPOBAHHUSA, & TAKIKe HCIOJIb30BAHUSA
mabJIOHOB, MaKpPOCOB ¥ CPEJCTB, obecmedMBaOIIUX paboTy €O CTPYK-
TYPHBIMH KOMIOHEHTAMH JOKYMEHTA.

KomnpioTep moMoraeT aBTOMATH3MPOBATE HE TOJBKO IPOIECC CO-
3MAHUSA TEKCTOBBIX AOKYMEHTOB, HO H pPEIIHTE MHOMXeCTBO IPYIHX
3azad, CBA3AHHBIX ¢ 00pabOTKM TEeKCTOBOM MH(pOpMANMH, & MMEHHO:

s MOMCK TeKcTa B o0ImeM MaccMBe MO 3aJaHHBIM HEYETKHUM IpH-
3HaAKaM;

s pybpunupoBaHue TexKcra — pasbueHHe IOCTYHAIONIET0 IIOTOKA
TEKCTOB HA TeMaTHWYeCKHe MOANOTOKHM B COOTBETCTBHH C 3apaHee
3alaHHBIMH pyOpHKaMH;

» pedepUpOBaHME TEKCTA — IIOATOTOBKA €ro COKPAIEHHOW BEPCHH;

s mepeBOJ TEKCTa ¢ OAHOrO A3BIKA Ha APYroi;

¢ aHAJIM3 TeKCTa HA IpeAMeT BhISBJICHUS 3aMMCTBOBAHMIM.

@ Bonpocskl 1 3apgaHvsa
1. Yro, mo BamemMy MHEHUI0, CTHMYJHPOBAJIO DA3BUTHE TEXHOJIO-
ruii ob6paborkm TexcroBoil mHpopmanuu? Kax 2T0 CBf3aHO C
moHATHeM «Oe3bymakable TexHoJgormu»? Hacrynmur M Taxoe
BpeMs, KOrja BCe TeXHOJorum obpaGorkm Texcra Gyayr 6esby-
MaKHBIMK?
A 2. Ha crpamumax Buxuneguu HaliguTe uHGOpManuioo o6 UCTOPUA
cosmaEua nporpammel Micrisoft Word. CocraBpre XPOHOJIOrH-
YyecKylo Tabiuiy.
3. KakoBBl OCHOBHBIE NpaBHJA BBOAA TEKCTA C KJABMATYPHI?
e 4. B yéM oTauHuYMe WHCIOJL30BAHMA B TEKCTEé CHMBOJA «THpE» OT

cHUMBOJNA «JeduCc», «Ipobenas OT «HepasphLIBHOrO mpobenas?




TexkcToBblIe OOKYMEHTbI

5. Haiigure mHpopManuio o pasHbIX crnocofax BBOJAA TeKCTa B Ia-
MsATh KOMIbOTEepa (PYKONMCHOM, TIOJOCOBOM, CKAHHUPOBAHWUU).
Kakoe o6GopygoBaHue u IporpaMMmMHOe ofecrneueHHe IJd 3TOTO
HCHOJb3YIOT?

6. Baimn ogHOKJIACCHHK JKajiyeTci HA TO, YTO IIPH BBOJE HOBOTO
TEeKCTa CTApBIHl TEKCT YacTUYHO Mcde3daeT. UTo BBl eMy IIOCOBe-
Tyere?

7. Ilepen BaAMH TEKCT HA PYCCKOM s3BbIKe, COAepIKaIlldil OTAeJbHbIe
AHTVIMHCKHE CJIOBA:

PacTpoBeie M300pa)KeHHsT MOXKHO MOIY4YHTh, CKAHHDYs# PHCYHKH HIIH
dororpadun, pororpapupys o6bekTs MPPOBEIM (poTOaNmaparoM, cosaasas
PHCYHKH C HCIOJIB30BaHHEM IpahuecKoro riiaHmeTa Wikl pasHooOpasHbIX
pacTpoBkIX rpaduyeckux penakropos (Paint, GIMP, Adobe Photoshop).

IToyeMy npaBHJIBLHO HANHCAHHEBIE CJIOBA OKA3aJHCh IOAYEPKHYTHI
TAK, KaK ecau OBl B HAX OBLIM OIMHOKH?

8. [loyemy wmHOTZIA B TeKCTe, HAIWUCAHHOM HA OXHOM S3LIKe, He-
KOTOpbIE CJI0BA NOAYEPKHMBAIOTCA BOJHHUCTBIMH JIMHHUAMH, Haxe
ecau B HAX HeT omrmboxk? Kak ucnpaBUTh 9Ty CHUTYalHiO?

9. Kax B IOKYMEHTe OCYIIECTBHUTh ABTOMATHYECKYIO 3aMEHY OJHOTO
¢dparmenra Texcra Ha Apyroii? Kak, MCHOJB3yS OIepamuio aBToO-
MaTH4YeCKOH 3aMeHBI, OBICTPO 00BEeIHMHUTHL Bce abd3anbl TexkcTa?

10. Opue y4YeHHK XOTeJ 3aMEeHHTh B TEKCTe CJOBO «MbI» HA CJIOBO
«fi», HO MOJIYUYWUJI TEKCT, B KOTOPOM NOABHJIOCE MHOI'0O OIIHUOOK.
O6bsacHUTe 3Ty curyanuio. Kax MOMHO €€ HCIpaBUTH?

11. CnuckM KakMX THIIOB BAM M3BeCTHHI? B KakMx cUTyanusax cie-
AyeT NPUMEHATh KaKIbIH M3 HUX?

12. B cnucke yYeHHKOB BAallIero KJacca OBLJIO NPONYIIEHO HECKOJb-
ko (amunuii. Kakum 06pasoM MX MOKHO BCTABUTH B TEKCT?

13. PamMuauy yYeHMKOB BamIero KJjacca ObLIM BBeAeHBI B IIPOU3-
BOoJIbHOM mnopsazake. Kakum ofpazoM MOMHO PACHONOKHTL (daMu-
Jaun B andaBUTHOM mnopagxe?

14. B rtabnune BBIZENEHO HECKOJBKO CTPOK. BBICHUTE, 4TO IIpOH-

30MméT mpu Haxkatum kiaasumu Delete; xkinasumm BackSpace.

15. I'paduyeckne AOKYMEHTHI KAKUX BHUAOB MOMHO BCTABJATL B

TEKCTOBBIII HOKYMEHT?
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B uém saxiarouaercs mpouecc (opMaTupoBaHUA TeKcTa?

ABTOpD HEKOTOPOro JOKYMEHTa BBEJ 3aroJlOBOK TEKCTa, B KOTO-
POM CHMBOJIBI OTAENWJI NpodejaMu AJIA YBeIHMUeHHUs DACCTOAHUSA
Mesxxay Humu. [IpaBunbHO Ju OH czenan? Yro BBl eMy IOCOBe-
Tyere?

HexoTopoe CJI0BO HYXHO 00si3aTeJIbHO DasMeCTHTh B JaHHOM
CTPOKEe TEeKCTa, a OHO TaM He yMeliaercs. UTo BBl IpealnpuMere
B J@aHHOM curyaumm?

Kax MOXHO BBECTH B TEKCT MaTeMaTH4YeCKHe BBIDaKeHUd, KOTO-
pble cofiepiKaT BePXHUNM M HHXKHMI HMHAEKCH, OObIYHBIE ApOOH,
OyKBBI rpedeckoro andasura?

IMogymaitTe, Kakue npeumylnectea obecneudBaeT CTHJIEBOe (HOp-
MATUPOBAHME 1O CPABHEHUIO C IIPAMBIM (OPMATHPOBAHHEM.

Kakx MOXHO yCKOPHTH mpolecc ¢GopMaTHpPOBAaHHA TeKCTa, B KO-
TOPOM 4YA4CTO BCTpeuarTcd (parMeHTHI ¢ OJWHAKOBHIM (dopma-
ToM?

Haiigure maQOpMAnUi0 0 NpaBUjax O(MOPMJIEHHS J[EJIOBBIX HOKY-
MeHTOB (3aABIEeHUsA, CIPABKH, MOKJIAAHON 3alMCKHA M Ap.). Boi-
SICHUTE, KaKhe CYLIecTBYIOT TpeboBaHusA K MX O(OPMIEHHIO.

KakoBel 0ofI[ue TIpaBUja CTHUJIEBOro OQOPMICHHA NOKYMEHTOB?

BeisicHUTEe, YTO NOHUMAaeTCHA MOJ KOPHOPATHBHBIM ((hMPMEHHBIM)
cTuaem opopmIeHHs MOKyMeHTOB. KTO M AnA dyero ero paspa-
GateiBaer? KakoBel ero ocHoBHBIe ueprthi? IlpuBeauTe IpHUMepPHI
JOKYMEHTOB, OGODPMJIEHHBIX B KOPHOOPATUBHOM CTHJIE.

Uccnenyiite mabaoHbl JOKYMEHTOB TEKCTOBOr'O IpoIeccopa, HMe-
JOLIETrocss B BallleM pACIOpSAKeHWU. BBIACHHTE HX KOJMUYECTBO,
TeMaTUKyY JIOKYMEHTOB, KOTOpBIe MOTYyT ObITh CO3JaHBI Ha HX
OCHOBe.

Yro rakoe makpoc? s 4ero oH MCIOJb3yeTcs?

Yro Takoe cTpyKrypa moxymenrta? IIpmBeaure mpuMepbl CTPYK-
TYPHUPOBAHHBIX JOKYMEHTOB.

Coapatite xKiaacrep <«MHCTPYMEHTHI aBTOMATH3AIWH CO3JaHHUA
TEKCTOBBIX JOKYMEHTOB» C YYETOM TAKHX IPYNI ONepamuii, Kak
BBOJl, pedaKTHpOBaHue U (hopMaTUpOBaHHE.

IlepeunciuTe OCHOBHbIE KJIACCHI 3a]a4, CBA3AHHBIX C aBTOMAaTH-
sanueit 06paboTKM TeKCTOBOH HH(popManuu.

OxapakTepusyiiTe HauboJsiee pacnpocTpaH€HHBIE (GOpMaThl TeK-
cToBeix mokymentros — TXT, RTF, PDF, DOC, DOCX, ODT.
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§ 24
OObeKkTbl KOMMNbIOTEPHOWU rpadukm

24.1. KomnbioTepHana rpaduka u eé Buabl

KomnploTepHasa rpahuka — MIHUPOKOEe NIOHATHE, 0003HAYaIoOIIee:
1) obnacTe AEATENBHOCTH, B KOTOPOH KOMIIBIOTEPHI HCIOJIb3YIOTCH
KaxK MHCTPYMEHTHI CO3/laHUA u 06paboTKu rpadhudyecKux 0O’BEKTOB;
2) pasHble BMABI IrpadpuyecKux oOBLEKTOB, CO3JaHHBIX MU 06pabo-

TAHHBIX C IIOMOIIBI0 KOMIILIOTEpA.

IIo cmocoby cosmaHUMA MOYKHO BBIZEIHUTH CJAEAYIONIHE KJAcChl 00h-
€KTOB KOMIIBIOTEDPHOU rpaduru (puc. 5.4): ABymMepHbie U300paKeHHUA
(pacTpoBhie, BEeKTODHBIEe, (PDpaKTajibHBIE), TPEXMEPHBIE M306parkeHHd,
aHUMAIHIO.

‘ OB6bekTsl KOMNBIOTEPHON rpaduku |
I

| 1
I JAsymepHsie uaobpaxeHun || TpéxmepHbie uaobpaxeHus H AHnmaums
I

l PaCT]:IIOBbIB H BSKTOLHHE ||iboamamuue |

Puc. 5.4. O6bexTH KOMIOBIOTEPHOH rpaduru

PacrpoBoe rpaduueckoe uzobpaskeHHe COCTOMT M3 OTAENbHBIX Ma-
JIEHBKUX HNPAMOYTOJBHHUKOB — IHKceseld. PazmMeps! muUKceseil pacTpo-
BOro M300pasKeHus HACTOJBKO MaJjibl, YTO IPU €ro IpocMOTpe B OOBIU-
HOM MacmTabe OHM HepasJuYMMbl. 3epHHCTAd CTPYKTYPa PacTPOBOTO
rpaduyeckoro u3obpaxkKeHUA CTAHOBUTCA 3aMETHOW NPH VBeJIHMYeHUH
macmraba ero mpocmorpa (puc. 5.5).

Puc. 5.5. PacTpoBoe M BEKTODHOE M300paskeHUA B OGLIYHOM M YBEJHMYCHHOM

MacmTabe
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IIukcensr — HaMMEHBINWI 3JIEMEHT pacTpoBoro maobpaskenus. O
MOKEeT NPUHUMATH JI000# IBeT W3 MAJUTPHI, COAepiKaleil MHJLIHOHBI
nseroB. TouHOCTE ILBeTONEpeNaYl — OCHOBHOE JIOCTOMHCTBO PacTpo-
BBIX rpaduyeckux usobpakeHuit. IIpu coxpaHeHMHM pacTpoOBOTO H30-
Opa)keHus B MAMATH KOMIBIOTEpa COXpaHdeTcA MH(pOpPMAaIuA O IBeTe
KaXJoro BXOAAMIEro B Hero nukcena. KadecTBo pacTpoBoro musobpa-
JKeHHUA BO3pacTaeT ¢ yBeJHYEHUEM KOJHYecTBa IHUKcenedt B m3obpa-
JKEeHUM M KOJIMuecTBa LBeTOB B maauTpe. Ho mpm sTOM BO3pacTaer u
uHGOPMAIMOHHEIK 00BEM Bcero uaobpakeHud.

PacrpoBasi rpadhmka — yHUBeEpcajdbHOE CpeAcTBO A (opMHpOBa-
HufA u obpaborku J0OBIX IIOCKUX M300pakenuii. C moMomIbI0 LIBETOB
¥ OTTEHKOB OT/AEJbHBIX TOYEK Ha IJIOCKOM H306paskeHHM MOryT ObIThH
IOKasaHbl ¥ npocrpaHcTBeHHBIe (06BEMHBIE) cueHbl. B momurpaduue-
CKHMX ¥ 2JIEKTPOHHBIX M3JAHUAX PACTPOBEIe M300pareHHs HCIOIb3Y-
IOTCH B TeX CIydasxX, KOrga HY)XHO KadYeCTBEHHO M UYETKO IepeaaThb
B M300pa’keHWM OTTeHKH I[BETOB W ILIABHBIE IIEPEXOJAbl OT OIHOTO
mBera K APYyromy.

CepbE3HBIM HEJOCTATKOM DACTPOBOM rpaMKH ABJIAETCA CYLIECTBEeH-
HOe NajJieHNe KadecTBa HM300pakeHWs B pPe3yJbTATe €ro Macmradbupo-
BAHUA M DPA3JWYHBIX NeOMeTPUUYECKHMX NpeoOpas3oBaHMii. ITO CBA3aHO C
TeM, UTO IPM YMEHBIIEHUH PACTPOBOTO M300pa’KeHHsA HEeCKOJIBKO COocen-
HUX NUKceJedl npeobpasyioTcs B OAMH, YTO BelET K MOTepe YETKOCTH
MeIKHX neTtayieil maobpakenus. [Ipu yBelWdeHMH pacTpoBoro msobpa-
JKEeHHA B Hero 7o0aBJAIOTCA HOBbIE IHKCEIH, IMPHYEM COCEAHHE IHKCe-
JY NPUHUMAIOT OAMHAKOBBLIA I[BET M BOBHHMKAET CTyHeHuYaThiil addexT.

PactpoBble M300pasKeHUsT MOMKHO IIOJIYIUTh, CKAHMPYH DPHUCYHKH
unmu (ororpadpuu, dororpadupya ob6bexkThl HUGPOBHIM (oToanmapa-
TOM, CO3JaBasfg PHUCYHKH C HCIIOJb30BaHHEM rpaduyecKoro IJIaHIIeTa
WM pasHoOOpasHBIX PacTPOBHIX rpaduueckmx pepaxropos (Microsoft
Paint, GIMP, Adobe Photoshop).

B nocaemHeM ciyuae ONpefesIéHHBIE TPYZHOCTH BO3HHMKAIOT OPH
MaHUNYJANMAX C OTAEJbHBIMHM (parMeHTaMu u3obpaeHus. UToObl
Jydile MOHATH, O 4éM HMAET peyb, IPOCTO IpeACTaBbTe CBOM JeHcCT-
BUA NpM yAAJeHMM OZHOrO W3 JIENeCTKOB nBerka (cMm. puc. 5.5) B
rpaduueckom penakTope Microsoft Paint. [lns mpeoposieHms 3TOro
HemocTaTKa 0GoJiee MOIHBIE NMPOrpaMMbl paboTHI ¢ pacTpPoBO# rpadu-
koit (GIMP, Adobe Photoshop) mpeaycmaTrpuBamT CpeACTBa CO3JaHUA
COCTABHBIX M300pa’keHHU# ¢ IIOMOIIBIO:

1) mexanuama cnoéB (layers) — HaKJaABIBAIOIMUXCH APYr Ha Apyra

IJIOCKOCTEH, B KaKJOH M3 KOTOPBIX HCIIOJIB3yeTCA TOJBKO YacTh

TOYEK;
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2) mexaHuaMa (QPUIBTPOB — mpeoOpasyOIIHUX I(BeTa NHKCEJeH ¢
Y4Y€TOM HEKOTODPBIX IIapaMeTpOB;

3) yupaBiieHHs LBETOBBIMM KaHAJaMH;

4) ynpaBjieHusi crioco6OM B3aMMOJEMCTBHUA OTAENBHBIX CJIOBB.

BekTopHoe u3obGpaxeHue — 370 W30GpaxeHue, NOCTPOEHHOE U3 reo- 0
METPUYECKUX NMPUMUTUBOB (OOBLEKTOB): OTPE3KOB MPSMBIX, Oy, OKPYXHO-
CTel, 3NUMNCOB, MHOMOYrONbLHUKOR U KPUBLIX Beabe. MPUMUTUB HE HYXHO
pucoeate — BblOpaB Ha NaHenu WHCTPYMEHTOB MWKTOrPamMMmy C ero n3o-
GpaxeHneM WM HaseaHMeM, Bbl NPOCTO 3aAaéTe HeobXxoauMbIe napameT-
Pbl, MO KOTOPbIM KOMMBLIOTEP Cam BbINONHAET HEobXoAUMbLIE MOCTPOEHWUA.

OGBeKThl BEKTOPHOrO M300pa)keHUsA HAKJIAALIBAIOTCS APYr Ha
Apyra, obpasys He3aBHCHMBIe cjou. Kakawlil cjioif BEeKTOpDHOro M30-
OpaskeHus cojep:<uT cBoil o6bexT. [Ipu npeoGpasoBaHUM BEKTOPHOIO
o0BeKTa MCXOAHOe M300parkeHue yHaifeTcd, a BMECTO HEero CTPOMTCH
HOBO€ — II0 TEM ’Ke aJNOPUTMAaM, HO C YYETOM HU3MEHEHHBIX JAHHBIX.
9To mossonser 6e3 moTepb KadecTBa MacmuTabMpoOBaTh, IOBOPAYMBATH
A TpaHC(HOPMHUDPOBATH BEeKTODHBIE H300pa’keHHs, OCTABJAS IPU HTOM
TOJINUHY JHUHUI HeusMeHHOU (cm. puc. 5.5).

Kpuebie Beabe Gbinv paspaborambl 8 60-x rogax XX Beka He3aBUCMMO 0
apyr ot gpyra lNbepom Beabe M3 aBTOMOBMNECTPOUTENLHON KOMMaHun

«PeHo» u lMonem pe Kacrenbxo u3 komnaHum «CUTPOEH», rae npume-

HANUCL ANA NPOEKTUPOBaHWA Ky30BOB aBToMobunei. Martemaruyeckui
annapar kpuBbix beabe ocHoBaH Ha MHorouneHax BepHuwTeiiHa, onucaH-

Hbix Cepreem HataHoBuuyem BGepHwreiiHom B 1912 ropy.

B komnbiloTepHOi rpaduke B OCHOBHOM MPUMEHSIOTCA Kpuebie Besbe
BTOPOro u Tpetbero nopsigka (puc. 5.6).

Kpusas bBesbe BTOpOro nopsaka onu- Py

CbIBAETCA YpPaBHEHWEM:

B(t) = (1 - 1)2Py + 2t(1 - t)P, + 2P,
t e [0, 1)

3necs:
® Py — Hayano KpuBOiA;
® P; — onopHas To4ka;

® P, — KoHel, KpUBOIA;

® npaman PyP; — kacarenbHasi K Kpwu-
BOM B TOuke Py;

® npamas P,P, — kacartenbHas k kpu- Puc. 5.6. Kpusaa Beanre BTO-

BOl B TOuYke P,. poro mopsiaka
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BmecTe ¢ TeM He BcAKoOe u3o0paxceHHe MOMKHO IIPeCTABUTH Kak
COBOKVITHOCTB IPOCTBIX reomMerpudeckux ¢uryp. BexropHbsle rpadmu-
yeCKHe H300pakeHHs CO3HAI0T C MOMOINbI0 CHEeIHaJbHBIX IPOrpaMM
(CorelDRAW, Inkscape) M IIMPOKO HCIOJB3YIOT B Kaprorpadmuu,
MYJBTHILIMKALI NN, WHKeHepHOU rpaduke, NpH CO3JAaHHUM JIOIOTHUIIOB,
cXeM, AHAarpaMM — TaM, TJie Ba)KHEI YETKOCTH KOHTYDOB M BO3MOXK-
HOCTh yBeJWYeHHUs MaciuTaba u3obpaxkeHusa 0e3 morepu KadecTsa.

Enié ogEMM BHAOM KOMILIOTEPHOM rpaduxm ABiasgerca (paxTaib-
Haa rpaduxa. Tepmun «ppaxran» (or sgar. fractus — pnpoGaEHBIH)
ynorpebasierca AjsA 0008HAYEHHS 00BHEKTOB, 06JafalOIUX CBOMCTBOM
camonosobus, Korga nejgoe (B TOYHOCTH MW NPHOIMKEHHO) MMeeT
Ty ke dopmy, uTO omHa mym Oojee ero yacreit (pme. 5.7).

Puc. 5.7. Ilpumepsl QpakTalbHBEIX N300paskeHH

B ocHoBe (pakranpHOil rpaduKU JIEXHUT OYEHB IpOCTad HAedA:
6ecKOHEeUYHOe MO0 KpacoTe M pasHOOOpaswio MHOMKECTBO (UIYD MOMK-
HO TOJYYUTh M3 OTHOCHUTEJIHHO MPOCTHIX KOHCTPYKIIMIA NpH IOMO-
I BCEro ABYX ONepanmii — KOINMMPOBAHMSA H MacmrabupoBaHHA.
Ha xomMmnbpioTepe mocTpoeHue (GpaxkTaiabHOro H306payeHMs IPOMCXO-
OAT TMYTéM ABTOMATHUYECKOW reHepanuu U300paKeHHH MO0 HEKOTOPhIM
aNTOPUTMAM HJIM (QopMyJiaM, XPaHSAIIMMCA B INaMATH KOMIbIOTEpa.

B HawuW OHW Teopua (pakranoB HaxoOuT LWMPOKOE NpUMEeHeHwe B
pa3nuyHbiX 06nacTax 4yenoBeveckoin peatensHocTy. lNMomumo dpakTans-
HOI XuBONWCKM, dpakTanbl UCNONL3YIOTCS B TEOPUM UHbOPMauuu ans
cxatua rpaduyecknux AaHHbiX, B Gu3uke v reorpadpun Ans npaspono-
[OBHOro NpeacTasneHus Moaenvpyemblx 00bEeKTOB, B Paguoa/ieKTPOHW-
Ke [N KayeCcTBEHHOro MNpuwéma curHana, B 3KOHOMMUKE Ans OonucaHus
KpuBbIX KonebGaHus KypcoB BanioT WU T. 4.
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MHOro wuHTepecHoro o dpakranax Bbl HalOETe Ha cauTe «3NeMEHTbI
Gonblwoit Haykn» (elementy.ru/posters/fractals).

B mociensee BpeMs Bcé 0OABIIYIO IMONYJSAPHOCTH Ipuobperaer
TpéxmepHas unau 3D-rpaduxa (or anrn. three dimensions — TpH
usMepeHus). B Hell NPUMEHAIOTCA TEXHOJIOMMU CO3JaHUA B BUDPTY-
aJBHOM IIPOCTPAHCTBe OOBEMHEIX MoOJeseil, KOTOpble MaKCHMAaJbHO
NpubAMIKEeHbl K PeaJbHBIM 00beKTaM. TpéxmepHaa rpadukra IIHPOKO
HCIOJB3YETCHA B MHIKEHEPHOM MPOEKTHPOBAHUM, KOMIIBIOTEDHOM MOJe-
JHPOBAHUM (DU3UUYECKHUX OOBEKTOB M IIPOIECCOB, B MYJbTHILIMKAIIUH,
KuHeMaTorpaguu ¥ KOMIBIOTEPHBIX HIpax.

PaccMOTpyMM MPOLECC CO3OaHus TPEXMepHOro wnaobpaxeHus C MoMo-
Wb BEKTOPHOI rpaduku.

CHavana B npepenax HeKOTOPOro NPOCTPaHCTBa koopawHar (Ha cue-
He) pa3MeLlalTcs oThenbHble 00LEeKThl, COCTaBNEHHbIE U3 reoMeTpuye-
CKUX OBbEMHBIX Ten.

[anee, Ha aTane KapkacHOM annpoKcMMauun npoussoguTca pasbueka
BCEX MNaBHbIX KPUBONMHENHbIX MOBEPXHOCTEW Ha TPeyronbHUKU — Mu-
HUManbHble nnockue durypbl. B pansHeliwem noBepxHocTn obpabarbi-
BAIOTCA MMEHHO kak Habopbl TPeyroNbHWKOB, 334aHHbIX KOOpAWHATaMu
CBOWX BEpLUMH.

Cranua reoMeTpuyeckux NOCTPOEHW NOBEPXHOCTEl BKIOYaeT 3aron-
HEHWE MOBEpPXHOCTel, co3faHve NepcnekTUBbl, YHET BAWAHWA UCTOYHWKOB
ceBeta U T. 4.

Ha saxkniouvTenbHoOM 3Tane péHgepuHra npoucxoauT packpacka no-
BepxHocTel, a B Gonee CnoxHbix cnydasix cosaaHust NpodecCuoHanbHbIX

n3obpaxeHun — ewe n y4eT CBOWCTB MNOBEpPXHOCTEN MpPU OTPaXeHWuu
WU NOMMOLWEHUN CBETA W BAWSAHMA OMNTUYECKOW MAOTHOCTM OKpYyXaiowen
cpensl.

B HacToswee Bpems ogHMM u3 Haubonee nonynsipHbix 3D-pepakTtopos
asnseTcsa Blender — cBo60oagHO pacnpocTpaHaemblid naket Ans co3ga-
HUA TPEXMEPHON KOMNbIOTEPHOW rpacdwkn. Ero MoxHO Haith Ha cai-
Te paspabotyukoe (www.blender.org), cka4artb U yCTaHOBUTb Ha CBOW
komnbloTep. OcsouTe Blender nomoryt suaeoypokn (www.youtube.
com).

Annmanusa (or auri. animation — OXyIIeBJIeHUE) — ITO «OXKHB-
Jesue» uzobpaenus. IIpu aguManyy HECKOJBKO PHUCYHKOB (KaJpOB)
CMEHSIOT APYr Apyra 4epes 3aJaHHbIe IIPOMEXYTKH BpemeHu. Eciu
KaApskl CMEHAIOT ADPYr Apyra dame, 4eM 24 pasa B CEKYHJY, 4elioBe-
YeCcKH# Ija3 BOCIPDHHHMAET 3TO KaK HeNpephIBHOEe ABMIKeHHe. B Ha-
CTOsAAlllee BpeMA NIMPOKOE PACHPOCTPAHEHHEe MOJIYyYHUIa KOMIBIOTEPHAA
aHUMAIHA.
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0 KomnbloTepHas aHuMauusa — NocieqoBaTenuHblil Nokas sapaHee nog-

roTOBAEHHbIX rpaduyecknx Gannos, a Takxe KOMMbIOTEepHas uMuTauma

OBWXEHWS C NOMOLbI0 MameHeHuss ¢opmMbl OGBEKTOB MAM nokasa no-
cneposatenbHbiXx U3obpaxeHnin ¢ dasaMmn ABUMXEHWS.

PaccMOTpUM OCHOBHBIE BHJbLI KOMIIBIOTEDHOM AHMMAIIMN.

AHuManusa MO KJOYEBBIM KaapaMm Hambojee O1M3Ka K TpajguIlu-
OHHOII PHCOBAHHON MyJabTHILIMKAIMKA. [IDOPHCOBKY M pPACCTAHOBKY
KJIIOUEBBIX KaJpOB 110 BPEeMEHHOH INKajie NPOM3BOAUT XYAOKHHK, a
IIPOME}KYTO4YHbIE KaJphl PACCUNTHIBAET CIEHATbHAS IpOrpaMMma.

3anuck ABHoKeHHA. [IBH)KeHHA AKTEPOB B CIENHAJNBLHEIX KOCTIOMAaX
¢ ZaTYMKAMH 3aMHUCHIBAIOTCA KAMEPAMHM M AHAJIMU3UPYIOTCA CHEeHaJIb-
HBIM IIporpaMMHBIM obOecneueHmeM. MTorosble gaHHBIE O IepeMelne-
HHUU CYCTABOB W KOHEUYHOCTEH AKTEPOB IPHMEHHAIOT K TPEXMEPHBIM
CKeJleTaM BHPTYAJILHBIX [epcoHa)Keil, uyeM JOOMBAIOTCA BBICOKOI'O
YDPOBHSA JOCTOBEDHOCTH HM300PAYKeHHUST NBMIKEHHUS MOCIeTHUX.

IlpoueaypHas aHUMAaIUA ABTOMATHYECKH TeHEPHUPYETCA KOMIIBIO-
TEpOM B pPe’KHMe PeaJbHOI'0 BPeMEHU B COOTBETCTBHUU C YCTAHOBJICH-
HBEIMHM npaBugamMu. IlpexacraBiaser coboif CHUMyNANHI0 (HU3UYECKOTO
B3aUMOAEHCTBUA TBEDPABLIX TeJ; UMHUTAIIMIO ABHYKEHHUS CHCTEM YaCTHII,
JKUAKOCTEH M TasoB; pacuéT ABI)KeHHUA IepCOHaYka IIOJ BHEIIHHUM
BO3JelicTBMEeM U MHOroe apyroe. IlpoueaypHas aHUMAIUAA YacTo MC-
IIONb3YyeTCH B KOMIIBIOTEPHBIX HMIPax.

IIporpammupyemas aHuManuda. [[BUKeHUSA aHUMUPYEMBIX 00beK-
TOB NPOrpaMMHUDYIOTCH, Hanpumep, Ha sasbsike JavaScript.

Q B 1968 r. rpynnoil y4éHblx non PyKOBOACTBOM COBETCKOMO W poc-
cuiickoro Marematuka H. H. KoHctaHTMHOBa Obiil0 CO3A@HO OOHO W3
NepBbIX KOMMbLIOTEPHBLIX AHUMWPOBaHHbIX W300paXeHwin. SNeKTPOHHO-
BblMCUTENBHAA MawuHa BACM-4 no cneuuanbHOW nNporpaMmme puco-

Bana kagpbl mynstdunema «Koweuka» (www.etudes.ru/ru/etudes/cat).

24.2. ®opmartbl rpadpuueckux dannos

0 dopmaT rpadpuydeckoro ¢aiina — 310 cnocob npeacTaeBneHus rpacdu-
YEeCKUX OaHHbIX Ha BHELHeM HocuTene.

PasnuuaoT pacTpossie W BeKTOpHBIe (hopMaThl rpaduueckux aii-
goB. Cpeam HHUX, B CBOIO OuYepedb, BBIAEJAIOT coOcTBeHHEBIe (OpHIH-
HanIbHBIE) (opMaThl rpa@UUeCKHX MNIPUJIOKEHHIl ¥ YHUBepcaJibHBIE
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rpadpuuyeckue GopMaTel, KOTOpPble «IOHHUMAIOTCHA» BCEMH IIPDHJIOMKe-
HUSAMH, paboTalolUiuMu C PacTpPOBO# (BEKTOPHOH) rpadukoi.

Insa Bcex pacTpoBbIX ¢opMaroB oOIIeH DpoOieMoil ABJIAETCH
Gonbiioi 00bEM HaHHBIX. A eé pelleHUA NPUMEHSAIOT PasiIUuYHBIe
MeTOJbl C3KATUSA JaHHBIX.

Mon cxatwem (ynakoBKOW, KOMMpPecCWein) AaHHbiX NMoHWMaeTcs npume- 0
HEeHWe anropuTMoB npeobpas3oBaHUf Aa@HHbIX, NPOM3BOAUMMOE C UENbIo
yMeHblueHus ux obvéma. ObparHas npouenypa HasblBaeTCH BOCCTAHOB-
NeHueM faHHbIX (pacnakoBKOW, OeKOMMpeccuen).
Paanu4aioT OBe OCHOBHbIE rpynnbl:
* metogbl cxartus 6e3 noTepb, NO3BOMSAIOWME BOCCTAHOBUTb MCXOAHbLIE
OaHHble 6e3 kakux-nMbo M3MeHeHWi;
® MeToabl CXatus C NOTEePAMM, BOCCTaHaBNMBAIOWME AaHHbIE C OTANYM-
MM, AONYCTUMBLIMU C TOYKW 3PEHUS AanbHEWLero Wx UCMNoNL30BaHus.

BMP (or auru. Bit MaP image — GuroBas Kapra H300pa’KeHUA).
B sToM (dopmaTe MOMKHO XPaHHMTh TOJIBKO OAHOCJOMHBIE pacTpel. Ha
KasKAbIHl NHKCeJb B PasHBIX THHax (GaijioB MOMKeT NPUXOAUTHCA pas-
HOe KojawudecTBo O6uT (raydomma mpera): 1, 2, 4, 8, 16, 24, 32, 48
u 64. UsobpaskeHus B 2TOM YHHBepcajibHOM (hopmaTe B GONBIIMHCT-
Be CJIyuyaeB XpaHATCH B (pailylax NONMMKCeJIbHO, 6e3 cykaTus, MOTOMY
pasmepsl Takux (aiIoB AOCTATOYHO OOJBIIHE.

Ckonbko BUT MOXEeT npuxoauTecs Ha rmybuHy useta B dainax c pac- Q
wupeHvem bmp, cospaHHeix B rpaduyeckom pepaktope Paint?

Wma daiina: | BeabiMaHHBIR.bmp

Tun daiina: | MOHOXpPOMHBIA pucyHOK (*.bmp;*.dib)
MoHOXpOMHBI pucyHOK (*.bmp;*.dib)
16-uBeTHbI pucyHok (*.bmp;*.dib)
256-uBeTHbIA pucyHok (*.bmp;*.dib)

| 24-pa3psaaHbiil pUCYHOK (*.bmp;*.dib)
| JPEG (*.jpg;*.jpeg;*.jpe;™ jfif)

Ins rayounsl nsera 4 u 8 6ur dopmar BMP nponyckaer RLE-
KOJMpOBaHUE, KOTOPOE MOMKET YMeHBIIUTH pasmep (aiiaos.

Agroputv RLE (or asrin. Run Length Encoding — wkoaupoBaHue
JUIMH Cepuil) — OJMH M3 IPOCTEUINMUX METOJOB COKATHA M300parKeHHH.
Ero ocHOBHOH Heell ABISAETCHA MOMCK IENIOYEK OJMHAKOBBIX 3JIEMEHTOB
¥ 3aMeHa UX Ha Iaphbl «YHCJIO MOBTOPEHHH — 3HA4YEHHe», YTO B OIpe-
JEJIEHHBIX CJIY4YadAX CYLIeCTBEHHO yMeHbIIaeT H30BITOYHOCTH JAaHHBIX.
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Hanpumep, cocrosmas u3 39 cMMBOJIOB CTpPOKAa
AAAAAABBCCCCCCCDEEEEEEAAAAAAAAAAAAAAAAA

Oyzer sakoxupoBaHa ciaexymomum obpasom: 6A2BT7CID6E17A. Iloay-
YeHHadA IOoC/IefloBaATeIbHOCTh COCTOMT M3 13 cuMBoJioB. JlaHHBIE OKa-
3amuchk cxkatel B 39/13 = 3 paasa.

ANropuT™M B NEpBYIO OYepeAb PACCUMTAH Ha M300paykeHUA ¢ GOIb-
UMK 0o0JacTAMM OZHOTO IBeTa (AenoBas rpaduKa, CXeMbl, PUCYHKH
A T. 1m.). IIpu ero mMCmoOJb30BaHMM B APYIHX CHUTyaluax (Hampumep,
IpY COXPAHEHMM UBETHBIX (poTorpaduii) BMECTO YMEHbIIEHHS pasMepa
(Gaiina MoKeT IPOMCXOAMTHL ero yBeJauveHue.

BosbMEM CTpOKY, B KOTOPOW HET GOMbWOro KoAMYecTsa LernoyYek oauv-
HaKOBbIX ANIEMEHTOB WM [OCTATO4HO 4acTO BCTPEYAlTCs CUMBOSbI, UAY-
wue 6ez noetopos: ABCDBCABCDDDFFFFFF. lMocne cxatus MEeToaoM
RLE oHa Gynet Boirnagets tak: 1A1B1C1D1B1C1A1B1C3D6F. WcxonHas
CTpOKa coctouT M3 18 CMMBONOB, a pesynsTar cxatma — u3 22. Pas-
Mep OaHHbIX ysenuyuncs B 22/18 ~ 1,22 paaa.

PaccMoTpuMm BHUMaTeNbLHO MCXOOHYIO CTPOKY: cpean eé nepsbix ae-
BATU 3/IEMEHTOB HET LUEno4YeKk M3 MAYLUMX NOAPALN OAMHAKOBbLIX CUMMBONOB
(ABCDBCABC), 3arem 3anucaHel 3 cumeona «D» 1 HakoHeu, — 6 CUMBO-
nos «F». Ecnv pna 3anucu OnvHbl LENOYKUM UAYLMX NOAPAA, OOMHAKOBBIX
CMMBOJIOB WCMO/b30BaTh NONOXUTENIbHLIE YMCNE, a ANIA 3anucyu Konude-
CTBa cneaylowwx Opyr 3a APYroM pasfivyHbiX CMMBOMOB MCMNONL30BaTb
oTpuuaTenbHbie Ynucna, To MOXHO 3anucartb: ~9ABCDBCABCS3D6F

WcxopgHas cTpoka coctouT M3 18 cumBOnoB, a cxaras — u3 15.
Paamep paHHbIX ymeHblwunca B 18/15 = 1,2 paaa.

HOns cxaTHA CJIOMKHBIX H300paKeHH 3a4acTyi0 NPUMEHAETCH
anropuTM ciosapeid mau aaropurm LZW — Jlemnena—3uBa—Bemnua,
Ha3BaHHBI TaK IO MMeHaM ero paspaborumxos Aspaama Jlemmess,
fAxoba 3uBa m Teppu Besnua. B ero ocHoBe JeKHT HAEA 3aMEHBI
HauboJsiee YacTO BCTPEYAIOMIMXCH IIOCJIEAOBATE/NBHOCTEf B MCXOLHOM
IOTOKE JAHHBIX CChIIKAMM Ha «006pasubl», XpaHANIMECH B CHEIHAILHO
cosnaBaemoit Tabiume (ciaosape).

[(alelc mpLE ;\ EllciB|AlFIEA]
Cnosapb: ‘~~
2 EIEINONUN\ \

[2]-[oE]
[(3]->[c]BTATF]

[(BICIDIEICIBIAIFIAIT[2[1[AI3[2 3 E]A]




OOBbeKkTbl KOMMbLIOTEPHOWU rpadukm

AroT crnocod aKTUBHO IIPUMEHSETCH IPHU CHKATHH CAMBIX Pa3HBIX
AaHHBIX, B TOM 4Hclae U rpaduyeckux. Takoi cmocob cxxarua OpH-
MmeHferca B rpadpuueckux dopmarax GIF, PNG, TIFF. Paccmorpum
ot ¢opmMarTel nojpobHee.

GIF (or aurn. Graphics Interchange Format — dopmar obmMeHa
rpacuxoit) obamaeT BBICOKOH CTeNEHBIO CIKATHIA, SAIOIIEH BO3MOMK-
HOCTh YMEHBIIUTH pasMepsl (GailioB B HECKOJBKO pas. 9tor dopMmar
IpegHa3HAYEH JUIS XPaHEHMsA CTATHUUHBIX M AHMMUPOBAHHBIX M300pa-
JKeHHH, KOTOphle cojep:karT mo 256 useroB (Hanpumep, PHUCOBAHHBIE
unnoctpanun). GIF-amumanus npexpcrasiasier coboi mociaesoBaTelb-
HOCTh M3 HECKOJbKHMX CTATHYHBIX KaJpPOB, a TakKe MHQOPMAIIUIO
O TOM, CKOJBKO BPEMEHH Ka)KABI Kaap AOJ:KeH OBITh IIOKa3aH Ha
oKpaHe. B IMKINMYHBIX aHUMAUMUAX BCJeJ] 3a MOCJeTHHM KaApoM Ha-
YHHaeTCs BOCIPOM3BEAEHHE IepBoro Kagpa # T. A. Ilonroe Bpems GIF
ObL1 ogEuUM w3 Hambosiee pacnpocTpaHEéHHbIX (opmaroB B WHTepHeTe.
CraHgapTHOe pacIIupeHWe MMEH (aitloB ganHoro tTuna — gif.

PNG (or anra. Portable Network Graphic — mopraTuBHas ce-
TeBad rpauKa) — YHHBepcaJbHBIM (opmar rpaduyuecKux (daitnos,
CHenHuaJbHO CIPOeKTHDOBAHHBIN i 3aMeHBI ycTapeBmiero m 0oJiee
npocroro ¢opmara GIF. ®opmar PNG mmMmeer BBICOKYIO CTeNeHbL Cia-
THA JaHHBIX 0e3 MOTeph U NpeAHasSHAYEH, MPEKJe BCEro, JJA IpHMe-
HEHUA B CeTeBbIX NpuaokeHHAX. OH /86T BO3MOYKHOCTH MCIIOJB30BATH
ropazzo Gospme HBeToB, yem (Qopmar GIF, mostoMy MokeT HCIONbL-
30BaThCH M A pefakTUpoBaHWA rpaduiru. CraHJapTHOE paculiupeHHe
UMEH (haioB JAaHHOTO TUIA — png.

TIFF (ot aurn. Tagged Image File Format — dopmat daiina
pasMeudeHHOTO H300pakeHusi). Boapmasa raybuHa unsera B (aiiiax
3aToro GopMara MHO3BOJSAET XPAHHUThL M300paKeHWEe C BBICOKMM Kaude-
crBoM. IloatTomy dopMaT MUPOKO MCIONBL3YETCA NPH CKAHHDPOBAHUH
usobpaskeHHii, OoTIIpaBKe (PAKCOB, PACIIO3HABAHUM TEKCTAa, B IOJUTpa-
vy, MUPOKO NoALepKuBaeTca rpadudeckumMu npuiaoskenuamua. Ho,
Kak u (Qaitner dopmara bmp, daitasl aroro gopmara uMeroT GoJBIIHE
pasmepnl. CrangapTHOe pacimiupenue MMEH Gaitnos — tif wmm tiff,

Kak msBecTHO, B (hoTOMBOOpa)keHHAX NPAKTUUYECKM He BCTpeda-
I0TCA TOYHO HOBTOPAIOINHECHA IIOCNAEJOBATEILHOCTH To4eK. Iloaromy
paccMOTpeHHbIe Bbille ()OPMATHEI M HUCIOJL3YEMBIE B HUX AJTOPUTMBI
CXATHUSA MAJOIPHUIOAHEI JIJIA XPaHEeHUA TAKOro pojaa usobparKeHHH.

Hnsi pemenns 9Toif mpobjeMbl I'PYINOA CHEIMATHCTOB GBLT pas-
paGoran crnenmanbHBI ¢QopmMar u cnocob CKATHA, NOJYyYHBIIHH
Hassanue JPEG (or aurn. Joint Photographic Expert Group —
o0beIMHEHHAA TDYIIIa dKCIEepPTOB B obuactu dororpabmum).
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Anropurm JPEG mnoppasymeBaeT cikaTwe ¢ IIOTepeil KadecTsa,
OCHOBaHHOE Ha OCOOEHHOCTSAX 4YeJIOBEUECKOro 3peHHus (HeOoJabIINe M3-
MeHEeHUs IBeTa caado pacrmos3HAOTCHA IVIA30M 4YeJIOBeKa — 9TO II03BO-
JsieT yAaiasaTh dacTb MH(popManum o nsere). Ero mqocromHcTBO B TOM,
UTO «CHIY» CIHKATHS MOKHO YKa3aTh M3HAYAJILHO M TAaKHM o0pasom
HAWTH KOMIIPOMMCC MEMKAY KadyecTBOM M 00BEMOM u300parkeHHs. AJ-
roputrM JPEG — oamH u3 0as0oBbIX AJrOPUTMOB CiKaTUA U300paxe-
Huii. Ero mmpokoe pacnpocTpaHeHHE IIO3BOJHJIO Pe3K0 PACIIMPHUTH
BOBMOXKHOCTH ¥ cdepy npumMeHeHHs HU@POBBIX MeTOHOB 00paboTku
n3obpaskenna. [aHHbIA ¢opMaTr Ieaecoo0OpasHO HCHOJB30BATHL AJIA
XpaHeHUH MHOTOIBETHBIX M300paskeHW# ¢ ILIABHBIMH IIePeX0oJaMK
MEeXAY ILBeTaMy, Ijie IoTeps KadecTBa MaJsosamerHa. [as daitnos
aToro (opmMara CTAHZAPTHOE paclIMpeHHe — jpg WM jpeg.

B BekTOpHOI rpaduiKe mouTH KayKIbli BEKTODPHBIA rpadgudeckuit
pefaKToOp HCIOJIB3yeT CBOH coGCTBeHHBIN (hopmaT XpaHeHUs usobpa-
JSKEeHUM.

WMF (or amran. Windows MetaFile — wmeragaitn Windows) —
VHUBEpPCAJBHBIN QopmMar Juis mporpamm, kortopkle paGorator B OC
Windows. Hcnonssyercst ajis XpaHeHUS KOJIEKIWU rpadHIecKHX
unaobpaskenuii Microsoft Clip Gallery. BoamoxxHble pacHiMpeHHA HUMEH
daitnos — wmf, emf, wmz, emz.

CGM (or aurn. Computer Graphic Metafile — wmeradaitn
KOMNBIOTEPHON rpapuKu) — HCHOJIb3YVeTCH AJA IpeAcTaBlIeHHsd rpa-
¢uvuecKkuX 00BEKTOB, IPEMMYIIECTBEHHO, B KOHCTPYKTOPCKHX, aBHALM-
OHHBIX M JAPYIrMX TeXHHUUecKHUX obnacrax. CraHmapTHoe paclUIMpeHHe
uMéH (daiygoB — cgm.

SVG (or amriu. Scalable Vector Graphics — wmacmrabupyeMas
BeKTOpHas rpadukKa) — YHHBEPCAILHBIN (opMaT, KOTOPBIH AaéT BO3-
MOYKHOCTH C BBICOKMM KadeCcTBOM XpPaHHUTEH B (haiine TekcTt, rpaduye-
ckoe m3obpaykeHwme M aHMManuio. lIIMpokoe MpUMeHeHHEe NOJYYMJ B
MH)KeHepHOH rpaduke u npu paspaborke Beb-caiiToB. CramzaprHOe
pacumiupenue umMéH GaisoB — svg.

CDR (ot amra. CorelDRaw files — daitner CorelDraw) — cob-
cTBeHHBIN QopMmar (ailyiIoB BEKTOPHOro rpaduuecKoro pejgaxkTopa
CorelDraw. Uzobpaskenue B (daiine MoOKeT MMeTh HECKOJBKO CTPAHMUIIL,
AaéT BO3MOYKHOCTH XPAHUTH HE TOJBKO BEKTOPHYIO rpaukKy, HO H
TEeKCT, U pAacTpoBhle n3obpaskenus. Daiinel gaEHOrO (DOpMaTA MOTYT
¥MeTEL pacmuppenme umeHm cdr maum cdt.

Al (or aurn. Adobe Illustrator files — daiiaer Adobe Illustra-
tor) — cobBerBeHHEIH (opmar (ailioB pejaKkTopa BEKTOPHOHR rpaduxu
Adobe Illustrator.
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CoBMecTHMOCTL (POPMATOB BEKTOPHOH rpad@HKH OUYeHb HHU3Kasd.
CnosxHOCTh NpeodpasoBaHUA AAHHBIX H3 OJHOTO BEKTOPHOrO Gopma-
Ta B APYro# 3aKJII0YAETCH B MCIIOJL30BAHHM Pa3HBIMU MPOrpaMMaMH
Pas3HBIX AJTOPUTMOB IIOCTPOEHHs rpad@UIecKHX IPUMHUTHUBOB.

Cpenu Bcero pasnoobGpasusi (opMaTOB HET TOTO HIAEaNbHOro, KO-
TOpBIA OBl YAOBJETBOPAJ BCEM BO3MOJKHBIM TPeOOBAHMAM II0JIL30BATE-
neit. ITosromy rpaduyeckmue pefaKTOpPhLl IPEAOCTABIAIOT II0JIL30BATEJIIO
BO3MOXHOCTb CAMOCTOATEJLHO BeIOMpaTs (hopMar (aiina, B KOTOPOM
6yaeT coxpaHeHO H300paKeHMe, B 3aBUCHMOCTH OT lejel paboTel C
HUM ¥ IOCJEAYIOIEro MCHOJb30BaHUsA. BOT TOJBKO HEKOTOpbIE PeKo-
MeHJAali¥, KOTOpPhle MOTYT BAM IIPUTOAUTLCH:

® zanuchiBaTHL M3o0parkeHWe B (popmare, MCHOJBL3YIOMIEM CIKaTHEe C
MOTepsAMH, CJeAyeT TOJBKO IIOCJIe OKOHYaHHMS peJaKTHpPOBaHMA,
T. K. MHOMME MAaHUUYJALMM ¢ HU300pakeHHeM MOT'YyT YMHOMUTH
OeeKThl CXKATHUHA,

® eciu Bbl cobupaerech paborars ¢ rpadudeckuM HsobparkeHHeM
TOJNBKO B OJIHOM rpauuecKoM peAaxTope, IejecoofpasHO BeIOpaTh
TOT (hopMaT, KOTODPLIA DPEAAKTOP MpejjaraeT mo ymosdasuio. Eciau
JKe mocjaenayiomas o6paboTka HaHHBIX INpeAIOJaraeTci B PasHbIX
nporpaMmax, CTOMT HMCIOJbL30BATH OJMH M3 YHUBEPCAJBHBIX (hop-
MATOB;

e nasa ¢aiisaoB, KOTOpble mnepemapTcsi mo cetu VIHTepHeT, OYeHb
BajkeH HeOOJBIIOW pasmep, MOCKOJbBKY OT 9TOr0 3aBHCHUT BpeMsA
nepepaun gaHHbIX. OCHOBHOW HEZOCTATOK LU(MPOBLIX PACTPOBBIX
usobpaykennit — ux Oosbinoi pasmep. Ilosromy pacrtpoBbie (o-
Torpapud M PHCYHKH COXPAHAITCA B CATOM BHJAE B pasjiuy-
HBIX rpadudyeckux ¢popmarax. Beibop ¢opmara 3aBHCHT OT THIIA
n3obpakenuss W crocoba ero ucroibzopanud. (na pasmemeHus
IIOJHOIBETHBIX ¢oTorpacduit B MHTepHeTe ONTHMAJBHBIM HBJIA-
erca (opMaT jpeg, a AJIA UepTerKed, CHMBOJBHBIX M TEKCTOBBIX
CTPYKTYp OoJible moaxonaT dopmars: png uam gif.

24.3. MNoHsiTue pa3pelueHus

IIpu paGore ¢ 00'BEKTAMHM KOMNBIOTEDHOUH rpadUKH IPUXOAUTCH
MMeTh JIeJI0 ¢ paspelleHWeM JKpaHa, paspemieHmeM H300payKeHUS M
paspelleHueM MNedYaTAIIIero ycTpoiicTBa.

PaspewieHune — BeNuyuHa, ONpefensiollas KOoNu4ecTBO Touyek (ane- 0
MEHTOB PacTPOBOro M3obpaxeHusa) Ha eavHuuy nnowaau (Mnu egusnLy

ONVHBI).
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Paspemienuem oskpana MOHMTOpPA OOBIYHO HA3BLIBAIOT DPA3MEPHI

HONyYaeMoro Ha 3sKpaHe #H3o0pa)keHus B nukceasx: 1024 x 768,
1280 x 1024, 1920 x 1080. PaspemeHue sKpaHa MOHHTOPA — 9TO
CBOMCTBO KOMIIBIOTEDHON CHMCTEMBI (3aBHCHT OT MOHMTODA M BHAEO-
KapThl) ¥ OIepanMoOHHON cucreMsl (3aBucur or Hacrpoek OC).

Paspelwenne 3kpaHa MOHMTOpPA B Pppi (NMPOM3HOCUTCA KaK «MM-nu-
aii», cokpalleHve OT aHm. pixels per inch — nukceneii Ha [OOAM;
1 pioiim =~ 2,54 cM) MOXHO paccyuTaTbh Kak OTHOLWIEHWe pasMepa Amaro-
Hanu akpaHa B MNUKCEeNsax K pasMepy AuaroHanu B Aroimax:

. dp
ppi=—=, roe:
g
¢ d, — pasmep guaroHanu aKpaHa B MUKCENsXx;
¢ d; — pasmep gwaroHanu aKpaHa B AoumMax.
Paccuntath pasmep AuaroHanu 3akpaHa B MUKCENsiXx MOXHO Mo Teo-

peme [lMudaropa:
dp=,fw§+h§ , roe:

Y W, — wMpuHa paspelleHns akpaHa B MUKCensx;
* h, — BbiCOTa paspeleHus akpaHa B MUKCensx.

Hanpumep, ana 21,5-a10imMoBoro akpada ¢ paspewlenvem 1920 x 1080
(3mece w, = 1920, h, = 1080 u d; = 21,5), nony4um = 102 ppi.

Ana  mMonuTOpa C AuarcoHanso 17  AOAMOB  Npyu  paspelueHun
1280 x 1024 nonyyaem paspeweHue B ppi, pasHoe 96; npu paspelue-
HUM 1024 x 768 — 75 ppi.

Paspemenue skpaHa ompejessieT pasMep H300pakeHHs, KOTOpoe

MOEeT NOMEeCTHTbCA Ha 3KpaHe IeJIMKOM.

Korzma BBl cosgaére ma3obpaskeHue B
rpadHYeCKOM peJaKTope, KakK IIPAaBUJIO,

B Hauvale paGOThI ycraHaBJaMBaeTe ero

Puc. 5.8. ®parmenT okHa
CaoiicTBa rpauueckoro uso-

pasMepsl. Bl MOKeTe MOCMOTDETh pas-

MEepbl B IIHKCEJNAX aroboro pacTpoBoro
Hsoﬁpaxceaua, BBI3BAB €ro KOHTeKCTHOe

Werounnk ——
meH0 (puc. 5.8).

Dara cvemun

B rpadmueckoM pemaxkTope TaK:Ke
Vsobpaxerme — 401, BOBMOYKHOCTD [IOCMOTPETh pasMepsl
Plstapns x’w obpabaTeiBaeMOro B HEM M300paKEHUA.
Sy s " Hampumep, B rpaduyecKkoM pegaxTope
Buicota 622 nuxcenen Gi C s
P imp B oxHe Cmena pasmepa m3o0pa

HHSI MOXXHO VBHAETH pasMmep H3obpaske-
HUA B IMHUKCENAX, MAJUIMMETPax, MOAMax
WA APYTUX eOWHUIAX II0 BLIOOPY IOJb-

OpaskeHust soparena (puc. 5.9).
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Masa 5. CoBpemeHHbie MHPOPMALMOHHbIE TeXHONOrun

Ecsim usobpakeHHe roToBAT AJs AEMOHCTPAlMM HA BSKpaHe, TO
ero IHUPHEY M BBICOTY 3aJal0T B IHKCEJAX, 4TOOBI 3HATH, KaKyi0
YyacTb aKpaHa oHoO Oyaer sanumarTh. Ecim usobparkeHne TOTOBAT A
ne4yaTs, TO €ro pasMep 3aJal0T B €QUHHUIAX AJIMHBEI, 4TOGBl 3HATH,
KaKymo dYacTh Jiucrta OymMard oHO 3aiiMér.

PaccmorpuTe BHUMATENBHO pUCYyHOK 5.9. OOparure BHUMaHHWe Ha
yKasaHHBIE B 9TOM OKHe mapamerpsl Paspemenne mo X u Paspemre-
HHe mo Y — 3TO He UTO MHOE, KAaK KOJHYECTBO NHKCeJeld Ha oM.
B mamem npumepe: 944 : 9,835 = 95,987, T. e. 96 ppi (BecTH peus o
YACTH MHKCENA He uMeeT cMbIcjaal),

Paspemenne u300paskeHNss — DTO KOJHYECTBO MHKCceseil Ha exu-
HULY AJWAHBI usobpakeHusa. Yem Beimle paspeirneEune, TeMm 0oible
NUKCeNIeil yMmellaercs B JoiMe U TeM 0oJiee MEJIKUMM OHU SABJIAIOTCH:
Jeranud H300pa)keHUsl IPOPHCOBBIBAIOTCA 4YETYe M ODPHIHMHAJ oTobOpa-
;KaeTcs TOYHee,

Il onTHMAaJIBbHOTO pasMelleHns HM300parkeHWs Ha sKpaHe Heobxo-
AHMO COIJIACOBBIBATH KOJMYECTBO TOUEK B M300pakeHHWH, MPOIOPIUNA
CTOPOH HM300pa’keHufA C COOTBETCTBYIOINMMH IIapaMeTpPaMH yCTPOMCTBa
oTtoOparkeHusa. M3zobpaskeHre Ka4eCTBEHHO BOCIIPDOM3BOJHUTCA HA 3Kpa-
He, eCJId ero paspeilleHMe He MeHbIIe paspelneHuss MoHuTopa. Ecam
unzobpakeHue umeerT OoJiblllee pasdpeleHue, TO, YBEJIUUYMBAS €ro mac-
mrab (mpubiauskas m3o0parkeHHe), MOXKHO BOCIPOM3BECTH HEBHUAMMEIE
no aroro ero getranu. Ilpm npubnukenuu usobpakeHUs € paspelle-
HUEM, He IPEeBHIIAKIIAM pa3pellleHHe KpaHa, CTAHOBATCA OTYET-
JIUBO BHUAHBI OTHEeJbHBIE NHKCEJIH — HN300pakKeHue «pacuayaeTcs»
Ha pasHolBeTHble npamoyrojabHuKu. IlosTomy, korma mer nogbupa-
eM KpacuBble o0om Ha pabouwmii CTOJI, pasMep KAPTUHKH B IHKCEJSX
He JoJKeH OBITh MEeHbIe YCTAHOBJIEHHOIO paspelieHuss MOHHTOpPA, B
IIPOTHBHOM cJiyuae usobpakeHne OygeT HEUYETKMM, PACILILIBYATHIM.

ITpu BrIBOZe Ha Oymary nmdposble m300paskeHus NpeobpasyioTcs
nox Gu3NYecKHe BO3MOYKHOCTH IIPHHTEpA.

Pagpeinnenue npuHTEpa — 3TO CBOMCTBO IPHHTEpA, BEIPAXKAaloIIee
KOJIMYECTBO OTJEJBHBIX TOYE€K, KOTOpble MOryT OBITh HameuaTaHBI Ha
ydacTKe eAuMHMYHOW anuHbl. OHO mM3mepserca B eamHunax dpi (or
auri. dots per inch — Touexk Ha mioiim). Hanpumep, mox paspelneHu-
em 300 dpi mogpasymesaerca 300 x 300 Touex Ha OZHOM KBaJPATHOM
noiime. IIpuarep ¢ paspemenuem 300 dpi mosker mamewarars 90 Thic.
TOYEK Ha KBajgpaTHOM AwiiMe Oymarm. CymiecTBYIOT NPHHTEPHI, ¥ KO-
TOPBIX paspeleHus B ABYX HANPAaBJIEHHUAX pasjudaloTcs (Hanpumep,
600 x 1200 dpi). Takoit npuaTep MOKeT HamedaraTb 720 ThIC. TOUEK
Ha OJHOM KBaJpaTHOM Mioime.




O0bexTbl KOMNbLIOTEPHOW rpaduku

Paspemenue mnpuHTEpa onpenesder pasMep u300paKeHHs IpPU
3alaHHOM KauecTBe WJIM, Hao00OpoT, KadyecTBO M300paKeHHMsA NIpPH 3a-
JAAHHOM pasmepe.

BonsumacTBO (hopMaToB rpaduueckux (aiioB MO3BOJAIOT XPAHHTH
JaHHBIE O ’KeJlaeMOM MaciiTabe IIpH BBIBOZE Ha Ie4YaTh, T.e. O Ke-
JaeMoM paspemiesuu B dpi. DTO HCKIIOUYHTENLHO CIPABOYHAA BeJIH-
uymHa. CumTaercda, 94To AJA meYaTH M300parKeHHs, KoTopoe Oyaer pac-
CMaTpHBATBCA C paccTOoAHUA nopsaxka 40-45 caHTHMETPOB, JOCTATOYHO
paspemenna 300 dpi. Mcxoasa HM3 3TOro, MOMKHO DacCUMTATh DasMep
KavyecTBEHHOr'0 OTIeYaTKa umelomerocs nugpoBoro usobparkeHus wid
BBIAACHUTH, KAaKOro pasMepa (B IHKcCeNAX) JOJKHO ObITH HM300parkeHue,
4yTOOBI MOJKHO OBLIO MOJYYUTH OTIEYATOK TpedyeMoro pasmepa.

Tak, uro6bl HamedaraTe Ha Oymare wusoOpa)keHue pasMepoM
10 x 15 cm (4 x 6 miwiimos) ¢ paspemenuem B 300 dpi, pasmep mexon-
HOro m3o0pakeHHA NoJKeH OblTh He MeHee 1200 x 1800 nuxcesneii.

Ana neyatm wnaobpaxeHus B 48pHO-Denoi rasere AOCTATOMHO paspe-
wenns B 50-70 dpi, ana nonHouBeTHO neyatu B KHure Tpebyercs
paspeweHue npumepHo 120-150 dpi, a ona peknaMHOro wuTa Ha ynu-
ue — Bcero 6-10 dpi. 3gecb BCE onpenensioT 0cobeHHOCTW BOCMPM-
aTua usobpaxeHus Habnogatenem — 4yem Gonblue KapTWHKA, TEM C
GonblIEro pacCcTOAHWS YenoBek MOXeT €€ KOMQOPTHO BOCNPUHUMATD.
Ho c Gonbworo paccTosHWa He BWAOHLI Menkue petanu!

24.4. Uudposebie poTorpadpum

B mame BpeMsa mnoBceMeCTHOe pacIpOCTpPaHeHMe mojayumia mud-
poBaa ¢ororpadus. K eé HeoCHOpHMMBIM IpPEeMMYIIECTBAM MOKHO
OTHECTH:

® NPOCTOTY Tpollecca ChEMKU M ONEPATUBHOCTH HOJIYUYEHHA KOHeY-
HOTO pe3yJabTaTa;

® BO3MOXKHOCTb IIPOBEPKH Ha MecTe (IpeAmpocMOTpP) KadecTsa
pea3yabTaTa;

¢ BO3MOMHOCThE CBEMKH OYeHb 0OOJBIIOr0 KOJMYECTBA KaJpOB;

¢ IpOCTOTA CO3JaHMA maHopaM M crena@derToB;

® BO3MOYKHOCTH 00pabGoTku cresaHHbIX (Qororpaduii cpegcTBaMu
KOMIBIOTEPHOH rpadurm;

¢ mpocToTa BCTPaMBaHHUA (ororpaduii BO BCEeBO3IMOMKHBIE LU(POBLIE

MAaTepHasbl;

' ® BO3MOXKHOCTBh Hepefauyu (hororpaduii MO TEIEKOMMYHUKAIMOHHBIM
ceTAM HJHM pasMelleHHs B HMurepHere.

Iudposas ¢ororpadpms — pacTpoBoe H300pasKeHHE, COCTOAIIEE
U3 MHOMKeCTBa IIBETHLIX Touek (mukceneii). Eé pasmep ompenensercs

2
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KOJIMYECTBOM IHKCeJIeil B CTPOKE M KOJHUYECTBOM Takux cTpok. 06-
Imee KOJUYECTBO NUKcelell B (pororpauy pacCUHUTHIBAIOT KaK IIpo-
U3BEeIEHNE KOJHMYEeCTBa CTPOK Ha KOJHWYECTBO INHUKceJeHd B CTPOKe M
YKAa3eIBAIOT B Meranukcenasax (MHJIMOHAX THKCelei).

Pasmep nmudpoBoii doTorpadpuu ompenedseT KadecTBO (Aeranimsa-
nuio) u3o0parkeHuss ¥ pasMep COoTBeTcTByIOIero caiira. Yem Gosbime
pasmep doTorpaduu, TeM BhIIe €€ Aeranusanus u OGojblne pasmep
¢daiina, m Haobopor.

Ecau mel nnasupyem pasmecTuTs (ororpaduio B MHTEpHETE, TO
eé pasMep JKeJaTeJbHO YMEHBLIIUTH. B HEKOTOPHIX clayuasdX pasMep
dororpadbuu Tpebyercda yBenuuuThb. IIpu nedat nUMPOBBIX (OTO-
rpaduii caepyer MMeTh B BHAY, YTO KAUECTBO OTIHEUYATKOB KeJaeMbIX
pasMepoB 3aBHCHT OT KoJudecTBa Meranukceneir (rabn. 5.3).

Tabnuua 5.3

CooTHOLIeHUe XenaTellbHbiX pa3MepoB OTNe4YaTrkos U pasmepos
uucdpoeoin dororpacdpumn

HKexaTeapHbIi Ilpuemiemsie pasmMepsbl IIpeamodTHTeNbEHBIE
pasmep uubpopoi pasmepsl mH@pPOBOIH
orneuatkos (cm) | dororpadpuu (murcemm) | dororpaduu (MUKCeNH)
8 % 12 768 x 1024 1200 %1600
10 x 15 768 x 1024 1200 x 1712
20 x 30 1200 x 1600 2272 x 3048

Eciu meuarath MajleHbKHe dororpadhum B Oosbmiom ¢opmare, TO
usobpaXkeHne IOJIYUHATCA HEPe3KHM, & Ha KOHTPACTHBIX TIpaHUIAaxX
00BbeKTOB Oyaer 3aMeTHa CTYIEeHYaATOCTb.

IlozEaKOMHMCHA C IPOCTEHINMMH npuémMaMu obpaboTku IuU(pPOBBIX
dororpaduii. Bece npuémbl, 0 KOTOPLIX OyJeT HWATH peub, Jy4YIle BCEro
cpasy ’Ke MCHBITATh HA HpaKkTHKe. [l1d aTOro HeoOXOAMMO YCTAHOBHUTH
HA KOMIILIOTED CBOGOIHO DPACIIPOCTPAHAEMBIH PACTPOBBIN rpaduyecKuit
pepakrop GIMP («I'mmmn») m samacTuch xors Obl opHO# uuGpPOBOIA
dororpadueii.

Banycrure GIMP u oTkpoiiTe B HEM KaKylO-HMOyAb M3 UMEIOIIMAX-
ca dororpaduit (Paia —> OTKPBITH..). Bemonsus xomanay HsaoGpa-
smenue — Paszmep m3obpaskeHHMs, OTKpoiiTe Amasorosoe oxkHo Cmena
pasmepa u3o0paskenus (cM. puc. 5.9) ¥ yTOUHHTe DasMephl CBOEi
nudpoBoii ¢Gororpaduu B caHTHMETpPAaX.

HaMeHnTe MCXONHBIH pasMep H300pakeHHs, YKAa3aB jKejaeMbli
pasmep, Hanpumep, B nosie Boja Illmpmma. O6pature BHUMaHWe —
NepecuéT BBICOTHI BBIMIOJHHUTCA ABTOMATUYECKH.
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Ans BbINOMHEHWS onepauuM MaMeHeHusa pasmepa uaobpaxeHua rpadu- @
Yeckue penaxkTopbl NPUMEHSIT pasHoobpasHbie anropuTMmbl onpeaene-
HWUSI LBETOB MUKCEenei yMeHbLUeHHOro/yBenm4eHHoro uaobpaxeHus.

YMeHblueHne pasmepoB u3obpaxeHua XapakTepuayeTcs Tem, HTO
4acTb MUKCenen McxoaHoro maobpaxeHus ypansetcst. 3to obecneynea-
eT yMeHblleHne pasmepa daiina, HO MPUBOAUT K CHUXEHWUIO KavecTsa
ucxoaHoro nsobpaxeHus. MNoyemy B TAaKOM Cny4yae Mbl LOMYCKAeM CHU-
XeHue kadectsa uaobpaxeHuwa?

YBenuyeHne pasmepoB wn3obpaxeHua BbiNnonHAeTcsa aobasBneHueMm K
HEeMy NUKCEenei, OAHaKo KayecTBo u3obpaxeHusa Npyv 3TOM He MNOoBbilia-
etca. Kak Bbl MOXeTe 3T0 O6bACHUTL?

KanpupoBanue — onepanus, IO3BOJAIOINASA «BLIPE3aTh» M3 HC-
XOAHOTO M300paKeHHA ero NPAMOYIOJAbHYI0 YacTh, «OTCeKad» BCE,
4YTO HaXOZUTCA CHAPY)KH BHIOPAHHOTO NPAMOYTOJLHHKA.

Brizoeure uHCTpyMeHT Kanpuposanus (Mmerpyments: — IIpeoGpa-
3opanne — Kanpuposanme). BryTpu u300paskeHUs BBIJEIATE HYK-
HYI0 BaM NIPAMOYTOJIBHYIO YacTh W300parkeHus, OPH 3TOM BCE, YTO
He ronajio B obJacTs BhlZleJIeHUs, OyAeT oTOOpasKeHO ¢ 3aTeMHeHHeM.
3aBepuIuTe Olepanuio KaIpUpOBaHMA, Haxkas KJjasumy Enter.

Koppekums — M3MeHeHue xapakTepucTuk nuaobpaxeHusi, rnossonsiouiee @
[oBUTBCA HYXHOro Kavyecrsa.

O0patuTe BHHMaHPE HA YETKOCTH
TPaHUIL MEeXAY dJeMeHTaMu u3obpa-
KeHusa. MHade 5Ty XapaKTEPHUCTHKY
Has3BIBAIOT PE3KOCTHI0 (hoTorpaduye-
ckoro wua3obpaskenus. B apcenane
GIMP ecTh HECKOJBKO WHCTPYMEH-
TOB YBeJHYEHHMA peskocTH (Duin-
TPl — Yayumenue P). Bribepure
caMbIii mpocToil U3 HHUX — IloBbI-
IeHHe pe3kocTH. B oTKpeIBIIEeMcH
Auajioroom okHe (pumc. 5.10) mox-
HO yCTAHABJIMBATHL DA3HbIC 3HAYCHHS
peskocTH M HabIoAaTh 3a HU3MeHe-
HHAAMHM, TPOMCXOAAIIUMHU ¢ (oTorpa-
dueii.

3avacTyio cjesaHHbIe HamMu (ho-
TOTPaM¥ OKAa3BIBAIOTCA OIEKIBIMH  Pyc, 5.10. Oxno IloBbimenue
MM HEJAOCTATOYHO KOHTDACTHBEIMM. pe3KOCTH
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KonTpacr — cTeneHb TOHOBOTO DA3JIMUYMsA MEXAY 006JaCTAMH H30-
Opaxenuda. AprocTs — XapaKTepHCTHUKa I(BeTA, OIPeAe]dAomad ero
MHTEHCUBHOCTb B M300paskeHum.

B OosbmmHCTBE COBpEMEHHBIX rpadHuYecKUX PemaKTOPOB Y IIOJb-
30BaTEJA €CTh BOSMOJKHOCTH IIOCMOTPETE paclpejeseHue KOJWYecTBa
nUKceaed M300parKeHus 0 UX SAPKOCTH.

Ortkpoiite  auasorosoe oxkHO YpoBHH (IIper — ¥YporHM...)
(puc. 5.11).

el ()2 [2]]
e

Mmmmm | 8

o || on

Puc. 5.11. Oxso ¥poBHH

I'uerorpaMmMa B IEHTPAJbHOM YacTH OKHa IIOKasblBaeT paclnpene-
JIeHHe KOJHYecTBa NHUKceJeld Ha3o0pakeHHs IO HX sApKocTH. Ilo ro-
PHM30HTAJILHON OCH T'MCTOTDAMMELI OTKJIAALIBAIOTCA 3HAYEHMS SIPKOCTH
NUKCeNXA OT HyJAs gm0 255. BeicoTa BepTHKAIbLHBIX OTPE3KOB (BepTu-
KaJbHAasd OCh) OIpeleldeTcs KOJHYeCTBOM NUKceJel, MMEIIIUX OAu-
HAKOBYIO SAPKOCTH, IIpocjieguTe 3a M3MEHEHUIAMH, NPOMCXOJAINNMH C
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dororpacueir, Ipu nepeMelnieHUN YEPHOro, ceporo u 6e0ro ABUIKKOB
(TPeyrosibHUKOB) MOJ I'MCTOrPAMMOI.

Bbl Mo)KeTe KOPpPeKTHpOBaTh Bcé uaobparkenue, a Moxkere pabo-
TaThk C OJHAM M3 TPEX IBETOBHEIX KAHAJOB, BEIOpAaB COOTBETCTBYIOIIEE
3HaueHMe U3 BhImajarlnero cnucka Kanan, pasMelnéHHOro Hajx I'u-
crorpammoii. IlapameTpsl, U3MeHsAeMble B IPOIECCe KOPPEKIMH IiBe-
TOBBIX YPOBHEH, MOKHO NpEACTABUTHL KakK Kpussle (puc. 5.12) — co-
OTBeTCTBYIOI[asd KHOIKA pasMelljeHA B HHUIKHEHl YacTH OKHa Y pPOBHM.

Tun gpusoik: E‘;Etﬂm
]' (%] Npeasapsrensimii npocmorp

L_ﬂrwuil Gopoans | [ ok || mg::_lf
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Puc. 5.12. Oxuo Kpussie

C nomMompl0 KPHBBIX BBl MOJKETE IOJHOCTBIO KOHTDOJHMPOBATH
ApPKOCTE m300pakeHus, BeIrubas KpPUBYI0O B HEOOXOAUMEBEIX MeCTax.
O6paTuTe BHUMaHHE:

® eCc/IM «TAHYTbH» KDHUBYIO BJIEBO M BBEPX, TO pe3yjbTaT OyieT spue
OpUTMHAJA; €CIH «TAHYTh» KPUBYI BIPABO M BHU3 — TeMHee
OPDHUTHHAJA;

® €CJIM KPHUBYIO HOCTPOMTE <«KDPYTOi», TO KOHTPACTHOCTL H300pa-
KEHHs IOBBICHTCH, €CJH IIGJOroi — KOHTPACTHOCTh CHH3WUTCH.
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Bonee cnoxkuyio 00paGoTKYy H300pa’KeHusi MOYMKHO IIPOM3BECTH C
NOMOIIBI0 Kopperuuu neeToB. Crnemucgura paboThl ¢ IIBETOM BaKJIIO-
yaeTcsA B TOM, UTO U3MeHEHHE OJHOI0 M3 HHUX 00s3aTeILHO OTPaKaeT-
cA Ha apyrux. Ilosromy B ocHOBe /11000# IIBETOBOH KODPPEKIIMH JIEMKHT
He HacTpoMKa OTJeNbHBIX I[BETOB, a4 HACTPOIKa IBeToBOoro OanaHca.
OHa peanmayercss ¢ HOMOIILI IBeTOBOM Momenu HSB, o xoropoit
pacckassiBasiock B § 15. IlseroBoit Kpyr, 0 KOTOPOM TaM ILIa pedb,
HAIJIAAHO TIPEACTABJIAET B3AaMMOCBA3b I[BETOB: KaKAbIM IBET HAXO-
AUTCHA HAIPOTUB JOMOJHAIONIETO0 e€ro Ha [APYroM KOHIE NHaroHAaJH.
VYMeHbIIAA COAEPIKAHHE B HEKOTOPOM H300pajKeHUM OJHOI0 M3 IiBe-
TOB, MBI @BTOMATHYECKH YBEJIHYHBAEM COJEepPsKaHHe JOIOJHAIOIIETr0
ero nsera. Brizor oxkHa Koppexknmus unseroBoro 6ajiaHca OCyIeCTB-
aserca xomaHznoit Ilser — liBerosoit Gananc... (puc. 5.13).

[¥] Coxparwrs gprocrs
[¥] Npeasapwrensnsii npocmotp

|| goma || copoom || ox

Puc. 5.13. Oxuo IlBeroBoii GamaHc

CaMOoCTOATENbHO UCCNEAYATE MHOMOYUCNEHHbIE XYNOXECTBEHHbIE Duib-
Tpbl, Mewueca B rpaduydeckom pepaktope GIMP.

MgbI paccMOTpeay TOJBKO MAIYI0 YacTh BO3SMOXKHOCTeH 00paboTkKu
mudpoBeix (Gororpaduii coBpeMeHHBIMH rpadUuecKUMH pelaKTOPaMH.
Menaomue MOryT OPOAOJIMKHTHL JaJbHeHIIee UX U3yUYeHUe CaMOCTOA-
TEJILHO, MCIIOJL3YsA AJNA 9TOI0 MHOIOYHCJIEHHBIE Pecypchbl, UMEMOIIHecH
B ceru WHTepHeT.




O6GbLeKThl KOMMbIOTEPHOW rpadpukn

BbICOKWIA YPOBEHb aBTOMATU3aLMM OCHOBHLIX onepaumii no obpaboTtke
umdppoBbix GoTorpaduii NO3BONSAET CErogHA KaXaoMmy nonb3osatento
co3gaBate a¢dexkTHbie paboThl, AaXe He wWMesa cneuwnanbHon noaro-
TOBKM WM OnbiTa paboTel C COOTBETCTBYIOWMM MPOrpammHbiM obec-
nedeHnemMm. 3T0 MOXHO cAenats C NOMOLUBIO OHNanH-GOTOpPeaakTopos.
OpuH M3 Hux — Pho.to (pho.to/ru). AHanornyHble NpPorpamMmmHbie Mpo-
AYKTbl MOXHO YCTaHaBAWBaTb Ha MNAHLIEeTHbIE KOMMbIOTEPLl W CMapT-

OHBbI.

CAMOE TJIABEHOE

KomnslorepHasi rpapuka — MMHUPOKOe MHNOHATHe, 0003Hauaiolee:
1) obynacTe HeATEeNBHOCTH, B KOTOPOH KOMIILIOTEDB!I HMCIOJB3YIOTCA Kak
HHCTPYMEHTHI co3gaHuA u ob6paboTku rpadudecKux oObEKTOB; 2) pas-
Hble BUABI rpadpuuecKkux oObEKTOB, CO3JAAHHBIX WJIM 00paboOTaHHBIX C
TIIOMOIIBI0 KOMIBIOTEpA.

ITo cnoco6y co3mAHUA MOMKHO BBIJEIUTH CJAEAYIOIIAe KJAacchl 00b-
€KTOB KOMIIBIOTEPHOM rpadmxu: AByMepHble H300pakeHUA (pacTpo-
Bble, BEKTOpPHBIe, (hpaKTajlbHbIE), TPEXMepHble H300paKeHusA, aHuMa-
MU0,

TI'paduyeckmnii popmar — 210 crocod 3anmucu rpacdudeckoi mHGOpP-
manum. ['paduueckue popmaThl geiAaTcs HA BEKTOPHBIE M PAaCTPOBBIE.
BoasmuacTBO rpaduveckux (GOPMATOB PealHM3yIOT CiKATHe JaHHBIX
(ogau — c¢ moTepaAMH, Apyrue — 0es).

DusuyecKkuit pasMep us00pakeHus OupejesisgeT pasMep PUCYHKA
0 BepTHKAJHM (BHICOTA) M TOPHU3OHTANM (LIMPHUHA) M MOMKET H3Me-
PATBCA KaK B IHUKCENAX, TAK M B €AMHHUIAX MIMWHBl (MHIJLIHMeTpax,
caHTUMeTpax, AwoiMax). On sapaéresi NpU CO3AHUM M300paKeHUA U
XxpaHurca Bmecre ¢ (haisiom. Eciam msobparkeHue roToBAT IS JeMOH-
CTpanMM Ha dKpaHe, TO ero INHPHUHY W BEICOTY 3aJal0T B IHKCENAX,
qT0o0Bl 3HATH, KAKYyI0 YacTh dKpaHa OHO 3aHHMaeT. Eciau mzobpaskeHue
roTOBAT AJA IleYaTH, TO €ro pasMep 3ajaioT B eJAWHUIAX AJUHBI,
4yTo0Bl 3HATH, KAKYI YacTh JIMCTa OyMara OHO 3aliMET.

IIpu paGoTe ¢ 0OBEKTAMH KOMIIBIOTEPHOH rpa@UKHU IPUXOJUTCA
MMeTh JeJI0 C paspelleHueM JKpaHAa, paspelieHueM u300pakeHus M
paspellleHMeM IledaTalollero ycrpoicrsa. PaspeiieHHeM sKpaHa MOHM-
TOpa OBBIYHO HAa3bIBAKOT paA3MepPhLl IMOJAYyYaeMOro Ha 3aKpaHe KBOGP&JRG'
HuA B nukcenax: 1024 x 768, 1280 x 1024, 1920 x 1080. Paspeie-
HUe H300pasKeHHs — 5TO KOJIWYECTBO MUKCeJel Ha eNUHUILY IJIHHBI
usobpamxenusa. PaspeineHue mOpuHTEpAa — 9TO CBOMCTBO HpPHUHTEpA,
BRIpAXKAIOIIEe KOJNHMYECTEBO OT/AEJBHEIX TOUEK, KOTOPhIe MOTYT OBITH
HameyaTaHbl Ha ydacTKe eJMHUYHOM aumHbl. s meyatn msobpaske-
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HUfA, KOTOpoe OymeT paccMaTPUBATBLCA C PACCTOSHUA mopaxka 40-45
CAaHTUMETPOB, JocraTo4yHo paspernerusi 300 dpi.

HeocnopumeiMu pocTomHCTBaMM nudpoBoit Gororpadmu SBIAIOT-
cfi: MPOCTOTA NPOIecca CHEMKH M OIEPATHBHOCTEH ITIOJYYEHUS KOHEU-
HOT'O pe3yJbTaTa; BO3MOMKHOCTH IPOBEPKU HA MecTe (IIPeAnpocMoTp)
KadecTBa pPe3yJibTaTa; BO3MOYKHOCTH ChEMKH O4YeHBL OOJIBIIOr0 KOJIHde-
CTBa KAaJpOB; IIPOCTOTA CO3JaHUA MaHOPaM M crenad@deKToB; BO3ZMOK-
HOCTE 00paboTKH cHesaHHBIX (oTorpaduii cpeACTBAMHM KOMIILIOTEPHOI
rpadMKH; IpocTOTa BCTpauBaHus dororpaduit BO BCEBO3MOMKHEIE Lu(-
pOBBIe MaTepuasibl; BO3MOMKHOCTE Hepejgaun dororpaduii 1o TeJeKoM-
MYHMKAIlMOHHBIM CeTAM WM pasmemienus B VuTepHere.

Bonpocbkl U 3apaHus

1. HazoBuTe OCHOBHEIE BHUABI TpaduyecKkux n300pakeHWi, BBIENIA-
eMEBle II0 CcIocofy WX COo3maHud.

2. HazoBuTe OCHOBHBIE IapaMeTpPhI, ONpPeessiol[He KadecTBO pact-
POBBIX HMB800paKeHuid.

3. IlpoBeauTe CpaBHUTEJbHBIA aHAJIM3 PACTPOBOM U BEKTOPHOM
rpaMKM € TOYKH 3DeHHS TEeXHOJOTHH CO3JaHHuA H300pake-
HUH, BO3MOMHOCTH WX pENaKTHPOBaHWA (BKJMpUYaAa Macmrabu-
poBaHme), 00BEMa 3aHMMAEMO NaMATH, NPUMEHEHUS # APYTUX
XapaKTePUCTHUK.

4. CKosbKO maMATH TpebyeTcsa AJA XpaHEeHUsA uU300pakeHUA pas-
mepoM 1280 x 1024 nukcesneit npu MCIOJB30BAHUM NAJUTPHLI U3
16 777 216 nBeTOBBIX OTTEHKOB?

5. Kaxkune mnpeummyinecrBa npu (PopMHUpOBAHMM H300paykeHus obec-
NneYnBaeT MeXaHu3M CJIOEB?

6. IlogroroBere HebosbIIOE coobmeHwe 00 McTOPMM paspaboTKH
KpuBbix Besbe.

7. B zaBucuMocTu OT OGJACTH NPUMEHEHUS BBIJAEJSIOT HAYYHYIO,
JIeJIOBYI0, KOHCTDPYKTOPCKYIO, WJIIOCTPATHMBHYIO, XY/I0MKECTBEH-
HYyI0 ¥ perJgaMHy0 rpagukry. IlogGepure meuaTHble HIN BIEKT-
poHHBIE 00pasibl u300paskKeHUM KaxJa0oro BUIA.

8. Uro Takoe dopmar rpadpuueckoro caitna? Ilpegiosxure Kiaccu-
duxanmuio M3BeCTHHIX BaM (popMaToB rpadudeckux (Hanios.

9. B cBaA3u ¢ yem B rpaduyeckKkmx (dopmarax MNPUMEHAIOTCH AJiro-
PUTMEL CoKATHA?

10. Kakas ¥3 cileAyIOIIAX KaApPTHHOK OyZeT MMeTh CaMblil KOPOTKHIA
Ko mpm ckatum anropurmom RLEV?

1) Tlo marepuanamM Me;XAYHAPOAHOr0 KOHKypca mo mH(popMaTHke «Bobéps.
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3) 4)

11. CooGmienue, cxxaroe ¢ nomompio anropurma RLE, umeer BuA:

804X1106X501X101X202X202X501X101X102X102X102X
401X101X102X102X102X505X101X202X505X104X606X103X
7010X2016X

BoccTanoBuTe NEePBOHAYANBHBIN BHJ COODILEHUA, €CJIM H3BECTHO,
qT0o OHO coctouT M3 10 c¢Tpok, B KaXKJAOH M3 KOTOPBIX COAEep-
xuTcA mo 16 cMMBOJIOB.

Paccunraiite paspemenue 10,1-mroiiMmoBoro skpama HerOyxa B
PPi, ecan ero paspemnenme B nukcensix 1024 x 600,

VYraxure (HU3HUECKHe pasMepbl IU(MPOBOro u300paxeHHsa B
NUKCeNAX, NOCTATOYHBIE A TOro, 4To0bl O0ecHedYuTh BBICOKOE
KayecTBO ero ormeyatTka pasmepoMm 15 x 20 cm.

14. OgHuUM M3 cepBE3HBIX HeAOCTATKOB Hu(dppoBOil (ororpadbuu cuu-
TAIOTCA NPHHIUIHAJIBHBIE TPYAHOCTH AOKA3aTEeJILCTBA €€ ayTeH-
THYHOCTH. IIpokoMMeHTHpPYHTEe 3T0 YTBEp:KIACHHE.

15. CpaBHuTe mudpPOBy u IUIEHOUHYIO (Qororpaduu ¢ TOUKH 3pe-
HUA TEeXHOJIOTHHM CcOo3jlaHusi u300pasKeHuii, WX KadecTBa, BO3-
MOX@KHOCTH 00paboTKM M pacupocTpaHeHHMA H T. [I.

16. BripasuTe NOpeAnoYTHTENbHBEIE pasMepsl HuMpPOBLIX (oTorpaduii,
yKasaHHble B Tabiaune 5.3 B wmeranukcensx. CpaBHHTe HX C
BO3MOXKHOCTAMHE (hOoTOKaMEDPHI, HMMelonleiicss B BallleM pacruops-
JKeHMH HMJIM KOTO0-TO M3 WIeHOB Bameil cempu. Kakoii BeIBOZ 0
BO3MOXXHOCTAX cBOeil (porokamepsl BBl MoOKeTe chaesarTh?

17. Kakyio uHGOpPMAOHMI0 MOXXHO IOJAYIHTH C [OMOINBIO TI'HCTOrpaM-
MBI pacIpefiejleHHA KOJHYecTBa NUKceJded m3o0pakeHHs MO WX
APKOCTH?

18. Hcenenya meHio rpacduueckoro pemaxropa GIMP, naiigute BO3-

MOKHOCTh WCIpPaBIeHUs Ha (Qororpaduax sdhderTa «KPACHBIX
TJIas».

12

13

19. IToyemy npuM NBETOBON KOPPEKUIUM HEIb3S HACTPOUTHL OJWH
onpeneéHHEIN 1BeT?

275
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§ 25
KoMnblOTEpHbIE Npe3eHTauum

25.1. Buabl KOMNBIOTEPHLIX NPe3eHTauni

B npodeccuoHANBHOME AeATEJLHOCTHM MHOTHMX CIIEIHAJHCTOB YaCTO
BO3HMKaeT MOTPeOHOCTH B NPEACTABJIEHUM 4Yero-to (uieil, IIPOEKTOB,
NPOAYKIIMHM M T. I.) IIHPOKOH ayAUTOPHH,

MpesenTauua (0T aHm. presentation — npegcrasneHvie) — 310 Ny6AUY-
Hbllh cnocob npeacraeneHnss MHOPMaUMK, HarmSaHbIA U 3hOeKTHLIN.
KomMnsioTepHas npeseHTauusi — 3T0 3/1IEKTPOHHbLIA MYNETUMEONNHBIN
OOKYMEHT, KOTOpbIA CO30al0T U MCNONL3YIOT AN NMoja4v UHGopMaumm
LUMPOKOW ayauTopuu B HarnsgHOM W NakOHWUYHOM BUOe.

JeMOHCTPHUPYIOT KOMIIBIOTEDHBIE NPE3eHTAIIMU Ha NePCOHAJTbLHBIX
KOMIIBIOTEpaxX, AeMOHCTPAIIMOHHBIX YKpaHaxX OOJBIIHX pasMEpoB, C
MOMOIbI0 MYJbTHMEIUNHBIX HIPOEKTOPOB H T. A.

PasnuuaoT craiizosbie W IOTOKOBLIE KOMIIBIOTEPHBIE IIpe3eHTa-
nuu. IlpeseHTanus mepBoro Tumna amajoruyHa Habopy dororpadmii,
BTOPOI0 — KHUHO(PUIBMY.

CnajimoBas mnpeseHTaums paspabaTbIBaeTCHd KaK IIOCJIE0BATENb-
HOCTb CJIAaiifIoOB — OTAEJNbHBIX 9KPAHHBIX CTPAHUI], KaXKAaA U3 KOTO-
PBIX MOJKeT COJepsKaTh TeKCTOBbIe, rpadudecKue, BHAEO- U ayIHO-
00BbeKTBI, a Takske runepcculiku. OCHOBHEBEIE CBOMCTBA OTHENBHBIX
00beKTOB IIpelcTaBJIeHBl Ha cxeme (puc. 5.14).

HauGosiee pacnpocTpaHEHHBIMM NPOTPAMMHBIMHA CPEACTBAMY JJIA
CO3HAHUSA CJAAHNOBBIX IpeseHTanui Asasiorca Microsoft PowerPoint
u OpenOffice Impress.

{ O06bexThl Npe3eHTauum u Ux ceoicTea _|
e I 1 I
r Cnaip Hapgnuch PucyHok
* HOMEep s wpndpT * BUA
| » Maket « paamep + pasmep
« OpueHTauusa s UBeT * LUBETOBaA raMmma
fir® uBeTOBan Cxema » HaYepTaHue + NONOXEeHWe
» GoH » BbipaBHUBaHWe + 3 hexTs aHMaLKn
‘ *« HAanM4yue KONOHTUTYNoB = pacnonoxeHvue Ha cnange
|« addexT nepexona + atbdeKTbl aHUMaumn

Puc. 5.14. CpoiicTBa OCHOBHEIX OOBEKTOB IpedeHTAIHUi




KomMmnbioTepHbie npeseHTauum

IloToKkoBBIe Npe3eHTALMH IIPEIHA3HAYEHBI [JIA HENPEPBIBHOTO BOC-
NIPOM3BENEHUA IIOCIeJ0BATEILHOCTH (IIOTOKA) OOBEKTOB € IIpeABapHu-
TeJBHO ONpeJeéHHBIM BpPEeMeHeM [oKasa Ka)kzgoro u3 Hux. [Ipumep
IpOrPAMMBI AJIs CO3JaHusi Takux mnpeseHTanuit — Windows Movie
Maker (Kunocrygus Windows).

B nocnexsee BpeMsi GONBINYI0 MONYJIAPHOCTL NpuobGpEn BebG-cepBuC
Prezi (prezi.com), No3BOJNAIOIIMHA CO3/aBaTh HWHTEPAKTHUBHBIE MYJIb-
TUMeJUWHBIE NPE3eHTAUMH ¢ HeJuHeldHON cTpyKTypoit. Ero ocHoB-
Hble OpeuMyllecTBa: OECIUVIATHHIN JOCTYHN; BO3MOMKHOCTH CO3JaHUA
IpeseHTAMH HA J0060M KOMIOBIOTEpe, HOAKJIIOYEHHOM K HHTepHery;
BO3MOYKHOCTE COBMECTHOI'0 AOCTYIIA IOJIL30BATENedl K NPEe3eHTAIlUIM.

PaGora BebG-cepBuca Prezi.com ocHOBaHA HAa TEeXHOJOI'MH MacIiTa-
oupoBanua (npubiamskeHus W yjaajdeHus o6bexToB). B oraumume or
«KJIACCHMYECKOU» IpeseHTanuy, seinojiHeHHOU B Microsoft PowerPoint
mwim OpenOffice Impress, rge mpesenramusi pasbura Ha caaijel, B
Prezi mcmosbayercsas He mepexo] OT ciailja K ciaaiy, a yBeJH4YeHHe
OTHeNbHBIX uacTeil exwHCTBeHHOTO ciaaiimal),

25.2. CozpaHue npeseHTauumn

CospaHue IIpe3eHTAllMM — OTO TBOPYECKUH IIpolecc, BO MHOTOM
3aBHCAINUHN OT MHAUBHIyaJbHOCTH eé paspaborumka. Tem He MeHee
OoH OasupyeTca Ha pAlle NPUHIUIIOB, cOOIIOAeHWe KOTOPHIX HAéT BO3-
MOJKHOCTBE CO3JI[aBaTh KA4YECTBEHHBIE NIPOAYKTHI.

CoszpaBasi TpPE3EHTALMIO, CJEAYEeT NPUIEPIKHUBATHCA CJEeAYIOLIHNX
ATAIIOB:

1) nnasupoBanue (paspaboTka CTPYKTYpPHI) IIpPe3eHTAIlHH;
2) co3naHve M pPeAaKTHPOBAHME CJIai0OB, MOHTA IPE3eHTAIUH;
3) peneTunuA BHICTYILJIEHHA ¢ paspaboTaHHO mpeseHTalueif, ycTpa-

HEHHEe BBHIABJIEHHBIX HEXOYETOB.

IIpesxpe Bcero oOIpeAessiOT IeJdb IIpe3eHTanuu. B 3aBucHMocTH
OT 3TOr0 ILIAHHUPYETCS COoAeprKaHHe IIpe3eHTAlMM, B TOM YHCJe IIPH-
MepHOe KOJHYEeCTBO cJaigoB H 00beKTOB, KOTOphble OyAyT HAa HHX
pasmemnieHsl. OmpemenAarOTCs THUIBL CIAii0B, KOTOpble OYAYT MCIOJb-
30BaHBI B IIPE3EHTALIMH, CTPYKTYypa NPE3eHTAIluM, a TaKiKe CHCTeMa
HaBUranuu — crnocol nepexona OT OLHOTO cJjaiifia K APYyroMmy.

3Hafd, KaKkue MMeHHO MH(popMauMoHHBIE 00BEKTHI OYAYT pasMelre-
HBl Ha cJjaiije, Bbl MOXKeTe BhIOpATH COOTBETCTBYIOIIMI MakeT cjaiina,
HAa KOTOPOM YyiKe OIpefielIeHbl MecTa [IJIfA pasdMeljeHHsa TpedyeMblx
obbekToB. B J060oM ciydae mpaBo peaKTHPOBAHUSA CJAMAOB, T. €.

1) Tlo marepmanam caiita oprezi.ru.
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H3MEHEeHHs COoAep:KaHudA, (DOPMBI M MeCTa PACHOJOMKeHusaA HHGopMa-
IIMOHHBIX OOBLEKTOB, OCTAETCA 3a pPa3paboOTUMKOM.

BbiicHUTe, Kakue OCHOBHble TWMbl CNARAoB (MakeTbl) npeaycMOTPeHb
B WMEIOLLEMCS B BalleM PacrnopsikeHUU penakTope npeseHTauuii.

CosgaTh NpeseHTAIMIO I0JIL30OBATENb MOMKET:

¢ Ha ocHOBe uIabyioHa;
* Ha OCHOBE€ CYIIeCTBYIOLIEeH Ipe3eHTAIlUH;
¢ TIOJHOCTHIO CAMOCTOATENBLHO.

IToce Toro Kak ompezeseHa Lelb CO3JAHMUA IIPE3EHTAIAM, MOYKHO
nounpo6oBars moAo6paTe mabjoH, PEKOMEHAYeMbIi npodeccHoHaATIaMU
Ana pocTHReHus nojgobuoit mesnu. I[Ilabion — aTo cnenuanbHas 3a-
TOTOBKAa M3 HECKOJBKHUX CJANI0B, B KOTOPHIX IMPEAYCMOTPEHBI MeCTa
AJdA BBOJA OIpefesIEHHBIX MHDpoOpManuoHHBIX 00beKTOB. Ilocnemosa-
TEJIBHOCTh CJIaH/IOB B IIa0GJI0HE BBICTPOEHA TaK, YTOOBI IMOMOYbL BAM
Haubosiee apPeKTHBHO IOCTHYL IMOCTABJEHHOM IIeJIH.

BoisicHuTe, kakue wabnoHbl OOCTYNHbLI B pPefakTope npeseHTauuni, ume-
OWwemMcs B Bawem pacnopsxeHuu. NonpobyiTe BOCMNONL3OBATLCA 0Of4-
HUM U3 UMeLuxca wabnoHoB.

Cropee Bcero, Bbl He Halaére HYKHOIO BaMm IabJiOHa WM Bac He
YCTPOUT JIOTHKaA IIpeACTAaBJIeHUA MaTepuajia B HalfieHHOM miabioHe.
IToaroMmy yaimie BCero HOJIB30BATENM BHIOMPAIOT HOBYIO IIPE3EHTAIIUIO
WM nycroit mabmsoH, T.e. paspabaTEIBAIOT IPe3eHTAIMI0 CAMOCTO-
ATenbHO. B 2TOM cioyuae HeoOXOZMMO CaMOCTOATENBHO paspaboraTth
KOMIIOSHIIMIO Ka)kAoro cjiaijaa.

Kommnosnuusa (or nar. compositio — cocraBiieHue, CBsISbIBAHUE,
CJIO’KeHMe, COeIHHEHHe) — COCTABJIEHHE IIeJIOr0 M3 dacTei.

Ilpu camocroaTenbHOH paspaboTKe KOMIIOBHIIMM CHAia HYMKHO CO-
OyroaTe TpeGOBaHMA IEJOCTHOCTH ¥ BBIPA3UTEJILHOCTH IIPE3eHTALlNH,
YUUTHIBATH 3AKOHOMEPHOCTH BOCHPHUATHA HHDOPMAIHUY UYEIOBEKOM.

Ilpx nOpocMOTpe IpeseHTAIMM V 3PUTENA JOJYKHO CO34aBATHCH
OINYIIEHHE E€AWHOr0 IEeJoro (CBOMCTBO IEJIOCTHOCTH Komnoaunuu). Bee
9JIEMEeHTHI IIPEe3eHTAIlMH AOJIKHBEI OBITH YeM-TO CBA3AHHBI — €JAHMHBIM
crusieM oQOPMJIEHHSA, €AWHBIM NOAXOAOM K peaJM3auuy aHUMAaIuH,
CTAHAAPTHBIM I AAHHOI Mpe3eHTAIMHA pasMeIeHHeM IOBTODPSIOIINX-
csA 9JIEMEHTOB M T. II.

Bamno, yToOBI OCHOBHAS HAaedA TMNpe3deHTAIIMH WM OTIEJBHOTO
ciaiijia mojaBasiack IPEAeSbHO TOYHO (CBOHCTBO BBIPAa3UTEJIBHOCTH).
BrICOKMI YPOBEHB BHIPA3UTENLHOCTH JOCTUTAETCS YMEJbIM HCIOJIb30-
BaHMEM KOHTPACTHBHIX IBETOB, M3MeHeHHMeM (opmbl obbeKTa, pasMme-
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menueM HamboJiee BAKHBIX OOBEKTOB B IEHTPe CJaiijla MJIM BCTABKO
MX B IPOCTYIO IeOMeTpHYecKyl (QHUrypy — Kpyr, OBaj, KBajpar,
TPeyrojbHHUK.

Bosnbmioe spavenue [IJis BOCIHPHATHA UH(POPMaAIUN HMeeT B3auM-
HOe pasMellleHHe OTAeNbHBEIX 00bLeKToB Ha ciaijse. CuMmMeTpudYHOe
pasMenienue OOBEKTOB NONYEPKMBAET CTATAYHOCTH, HANEKHOCTH H
TAPMOHHMYHOCTL KOMIIO3WIIAH, a ACHMMETPHUs — CIO0COGHOCTE K OBICT-
poOMy pA3BUTUIO U TOTOBHOCTHL K U3MEHEHHAM, MOOHMJIBHOCTH KOMIIO-
sunuu. Cieayer y4YHTHIBATBE, UYTO HaJUYHe IoJed B caaiifax npaér
OUIYIIleHHe NIPOCTPAHCTBA, & UX OTCYTCTBHE — yMeHbIIaeT KoM(popT-
HOCTH, CO3HAET YYBCTBO 3aMKHYTOCTH.

B mpoiiecce cosmaHus Ipe3eHTAlNy PasMeINaTh 3JIeMeHThl yIIpaBiie-
HHASA cJeAyeT TakuMm 00pasoM, 4TOOLI OHHM YETKO PasINYaIuCh MEXIy
coboii, a pasMephl 9JIEMEHTOB oDecrieuMBaJiM MX OBICTPBII BBIOOD H T. I

Ounsa cospauus shdeKTHBHON M rapMOHMYHON Ipe3eHTalu# CJeay-
eT IPAaBHUJIBHO BBIOpaTH €€ OCHOBHOM IBeT — mBeT (JoHa GOJIBIIMHCTBA
caaiso. Bo Bpemsi BhIOOpa OCHOBHOI'O IlBeTa PeKOMeHJAYeTCA YUu-
THIBATH TAK HA3BIBAEMYIO IICHUXOJOTMYECKYIO XaPAKTEPHUCTUKY IBera,
BBEIDaJKAIOIIYI0O €ro BJIMSHHE HA MNCHXWYECKOEe COCTOSHUE 4YeJOBEeKa.
OTo BIMAHWE MOXKET DPA3JMYATHRCA B 3aBHUCHUMOCTH OT BO3pACTa, CO-
IMAJBHOIO CTaTyca M HACTpoeHus desioBeka. Tawike ciaeAyer y4HTHI-
BaTh, YTO BO3JeHCTBHE IIBeTA HAa ICHXHUKY ueJoBeka ocaabeBaer mpm
YMeHBbIIEeHUU er0 MHTEHCHUBHOCTH M SPKOCTH.

I'Ipuse,qem NCUXONOMMHECKYI0 XapaKTepPUCTUKY HECKO/bKUX LIBETOB:

® KpacHblii UBET — 3HEepru4HbliA, arpeccuBHblid, BO3BYXOAOWMA, Ha

onpeaenéHHoe Bpemsi akTUBM3UpyeT BCce (YHKUMKM opraHvama, nog-

HUMaeT HacTpoeHue;
® OpaHXeBblil LUBET — UBET pagocTv, YOOBONLCTBUSA, CTPeMieHus K

NOCTUXEHWsIM; OKasblBaeT 65aroTBOPHOE OeicTBMe Ha MCUXMKY Ye-

noBeKa, CHUMaeT HarnpsikeHue;
® XENTblA UBET — YMEeHbLUaeT YTOMASeMOCTb, CTUMYNMPYET OpraHbl

3pEeHUsa U HEPBHYIO CUCTEeMY, CNOCOGCTBYET YMCTBEHHOW AEATeNbHOCTU

1 pelseHuio npobnem;
® 3enéHbli uBeT — dduanonoruyeckn Havwbonee OGnaronpuATHLIA ONA

4esnoBeka, yMeHbLUaeT HanpskeHue U YyCrnoKanweaeT HEepBHYI0 CUCTemy,

Ha OnuTenbHOe Bpems ysBenudmeaeT paboTocrnocoBGHOCTb;

L (DMOHGTOBI::H?I uBeT — MOXEeT Bbi3blBaTk HeypaeBHOBELWEeHHOCTb, Ouly-

LeHne He3alWWWEHHOCTH,

Ona nonyvyeHuna Gonee nonHon mMHGOPMaUMK PEKOMEHAYeM Bam Mo-
3HaKOMWTBLCH C KOMOPUCTUKOW (OT nar. color — uBeT) — Haykoh 0 use-
T€, ero CBOWCTBAaxX, OCOOEHHOCTAX BOCNPUATMA LBETA NIOOAbMM Pas3HbIX
BO3PACTHbIX W COUManbHbIX KaTeropui.
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Kpome ocHOBHOro mBeTa MOMKHO HOA0OOpPATh HECKOJBKO BCIIOMOTA-
TEJbHBIX I[BETOB, KOTODble B COBOKYIHOCTH COCTABAT IBETOBYIO raMMy
npeseHTanuu. IIpm aTOM MOKHO HCIOJB30BATH IBETOBOH KPYT, OAMH
M3 BapMaHTOB KOTODPOrO IPWUBEeAEH Ha pHMCYHKe 5.15.

IlBeToBOi# Kpyr cocrour u3 12 cexropos. Yem Ouamske ADYr K
APYry HaXOOATCA CEKTOPHl, TeM 0ojJee TrapMOHMYHBLIM SABJISETCH
cOYeTaHUe MX I[BETOB.

B mpeseHTamuM MOMKHO MCHONB30BATH CJEAVIOIINE COUYETAHUSA IIBe-
TOB:

* MOHOXpOMAaTHYecKHe (OTTeHOYHEBIE) IIBeTa — I[BEeTA4, KOTOpBIE pas-
MeIleHbl B OJHOM CEKTOpe Ha I[BeTOBOM Kpyre; (hakTHUYECKH 3TO
OAWH M TOT K€ IIBeT, HO C PA3HOH HACHIIEHHOCTHIO;

° AONOJIHWTEJIbHBIE I[BETa — JBa I[BeTa, KOTOPhle HA I[BETOBOM KpY-
re pasMelleHbl APYr HAIpPOTHUB Jpyra, HAaIPHMEpP CHHHI M OpaH-
JEeBBIH, (DUOJIETOBBIM M KEJNTHIH U T. I.;

CMHE-
SENEHBIN

=
3
>
o
T
.

nijgoL3vonae

Puc. 5.15. IlseroBoili Kpyr




KoMnsioTepHbIE Npe3eHTaumum

® KOHTPACTHBIE I[BeTa — JABa IIBeTA, MEXXIYy KOTOPBIMHU Ha IIBETOBOM
Kpyre HAXOAWTCA TPH IPOMEXYTOYHBIX I[BeTa, HAIIpUMep CHHHI
W KpacHbIN, (DMOJIETOBBI M OpaHIKEeBBIH M T. II.;

® TémIble IBeTa — IlBETa, KOTODPhIe Da3MeIleHbl B NPABLIX CEKTOpax
IBETOBOI'O0 KpPyra, OT KPACHOIO K KEJITO-3eJIEHOMY;

® XO0JIOZHBIE IIBETA — I[BETA, KOTOpbIe PA3MeEIleHbl B JIEBBIX CEKTO-
pax IBETOBOI'O Kpyra, OT KpacHO-()HMOJIETOBOrO K 3€JEHOMY.

BasxHoif cocTaBiAlOIIeN [IBETOBOM raMMBblI IIPe3€HTAIAH ABJIAET-
cAd IBeT CHMBOJOB TekcTa. (s Toro 4yrobbl TEeKCT Jydile YHUTAJCH,
OH AOJKeH OBITh KaK MOKHO 0oJiee KOHTPACTHBIM II0 OTHOLIEHHIO K
dony. Tak, ¢ GenbiM (HOHOM JIydllle BCETO COUETAIOTCA UEPHBINA, CHHUI
M KpacHBIHA IIBeTa.

Ha s¢gheKTHBHOCTE BOCHPUATHS TEKCTA B IIPE3EHTAIIHAX KpoMe
npera OoJbBIIOe BIMAHHWE OKasbiBaeT BuA mpudTa, ero pasMep, Ha-
yepTaHue, a TaKMKe KOJIHUEeCTBO TEKCTa HA cJjalifie npesenrauuun. [Ipm
paspaboTKe IpeseHTANU# cjeAyeT MMeTh B BHAY, YTO:

¢ mpudTel 6e3 3aceuyex (mampumep, Arial) BocnpuHMMAaroTCA JydIe,
yeMm ¢ 3aceykamu (Hampumep, Times New Roman);

¢ pasMep CHMMBOJIOB JIOJI’K€H OBITH AOCTATOYHBIM AJIA HX PaclosHa-
BaHMUA M3 CAMOH OTHAJIEHHON YacTH ayJUTOPHH, B KOTOPOH TIpo-
XOAHUT JEeMOHCTpAIM;

® yem OoJibIlle BAPDHAHTOB HauyepraHus (PParMeHTOB TEKCTA MCIIOJb-
30BaHO HA OJHOM clIaiifie, TeM Xy»Xe BOCIPDHHUMAETCH TEKCT;

® 4eM MeHbIle TeKCTa Ha cjlaiifjax, TeM JIydile BOCIIPHHHMAETCH
npe3eHTaIAA.

ITonszoBaTentE BO BpeMs CO3JAHUA HOBOH Ipe3eHTAIMM HA OCHOBE
mabyi0oHa WJIM CYILeCTBYIOIIed Npe3eHTAlMM BbIOMpAaeT M onpenenéH-
HBI cTunb eé odopmiueHmsi. Kak BaM y’Ke HM3BECTHO, IOJ CTHJIEM
Mbl NMOHMMAEM COBOKYIIHOCTH 3HAYEHHH CBOMCTB Pa3HBIX OOBLEKTOB.
CooTseTcTBEHHO CTHJIbL OQoOpMIeHHA ciaaiija 3agaér: GoOpMaAT CHMBO-
0B (WpudT, pasMep CHMBOJIOB, Hadyeprauue, sdEKTHI, BT H T. IL.),
tdopmaT (ona (uIBeT, HaTWYMEe, pasMelleHWe M BHJ rpaduyecKux
00BeKTOB), AOMOJHHUTENbHbIE IBeTa, (hopMaT rpaduuecKkux M APYTHX
00 BEeKTOB.

Crune opopmieHua npeseHTanUM TOJIL30BATE]b MOMeT paspaba-
TBIBATH CAMOCTOATENBHO. Ho Bo m3berxaHue BOBMOIKHBIX TPYAHOCTEH u
omubOK JIy4Ile BOCIOJIb30BATHCH MMEIOI[MMUCH 3arOTOBKAMHU — TaK
Ha3pIBAEMBIMH TEMAMM IIpe3eHTalMii, paspaboTaHHBIMHU npodeccro-
HaJbHBIMH JH3aliHEpaMM ¢ coOJIoleHHeM BCeX HeoOXOAMMBIX Tpebo-
BaHUH KOMIIOBHUIMHA U KOJOPHCTHKH.
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Jlisa MCHoNIb30BAHMS ONPEeAeJEHHOMH TeMbl O0(GOpMJIEeHUS Ipe3eHTa-
nuu B Microsoft PowerPoint mHy&HO:
¢ CO3/aTh HOBYI0 MJH OTKDBITH CYINECTBYIOIIVIO IpPe3eHTAIHIO;
* BpIOpaThL Ha JieHTEe BKIaAKy Jluszaiin;
¢ B rpynne Temsl BeIOpaTh HOAXOAALIYIO TeMy OGOpMJIEHUA.

BribpaEHYI0 TeMy Jydlle IIPUMEHUTH KO BCeM CclaiilaM Npe3eH-
Taruu. YroGbl NIPUMEHUTH BBIODAHHYIO TeMY K OTHEIbHBIM cJangam
IpPEe3eHTAalMH, HMX CJeAVeT BBIAEJIHTh, BLIZBATH KOHTEKCTHOE MEHIO
9CKM3a TeMBI U BbIOpaTh B HEM COOTBETCTBYIOIIUII BapHAHT.

Bribpas onpefesiéHHYIO TeMYy, IMOJb30BATE/Ib B JAJILHEHINEM MOXKeT
M3MEHUTH IBeTa, MpudTe], sdQderTsl u cTUau GoHa.

Amnanrornuno Texcrosomy npoueccopy Microsoft Word, B Micro-
soft PowerPoint moas3oBaTens MokeT paspadorarbh COOCTBEHHBIE TeMBbI
o)OPMIIEHUSA CJIAUAOB NPE3eHTAIlMH, ONpeAenuB Ans HuX (oH, HabOp.I
IBETOB ¥ HIPU@THI, ¥ COXPAHHUTH MX JJIA IOCIENYIOIero HCIoJb30-
Banusi. COOTBETCTBYIOIME MHCTPYMEHTHI HAXOAATCA HA BRJIAAKe Buna
B rpynie Pesxumsl 00pasmos.

0 Buibop UBETOBOI ramMMmbl, pasmepa U pacnonoxeHne OOLEKTOB Ha
cnaige, a Takxke psg Opyrux BOMPOCOB, BO3HUKAKOWMWX B npouecce
cO30aHua npeseHTauun, TECHO CBA3aHbl C 3PrOHOMUKONA.
3proHomuka (OT ap.-rped. E€pyov — pabota v vopog — 3aKOH) —
Hayka 06 addekTMBHOCTM 1 HE30MNacHOCTU WUCMONbL30BaHUSA 4eN0BEeKOM
YCTPOWCTB, CPeACcTB, MHCTPYMEHTOB Ha OCHOBe y4éTa ocobGeHHOCTel no-
cTpoeHus n QyHKUMOHMPOBAHUA Y4EN0BEYEeCKOro opraHu3ma.
SproHoOMMKa LWMPOKO MCMNONL3YETCA MPW NPOEKTUPOBaHUK WHTepde-
COB MONL30BATENsA, NOMOraeT co3zasatb KOMGMOPTHLIE ycnosus B paboTe
C COOTBETCTBYIOWMM NporpaMMHeiM obBecnedeHuem, cnocobeTayiolme
COXPaHeHWIO 300POBbsl M CHWXEHWIO YCTanocTu, NOBbILEHWIO 3ddek-
TUBHOCTU Tpyaa.

Kax npaswio, BaskHelnias Iejb Npe3eHTAlUl — I[IpHUBJIEYEHHE
BHUMaHUA AyAUTOPUM K uajnaraeMomMy martepuasy. OueHp wacro Auas
9TOr0 HCHOJL3YIOTCH BCEBO3MOJKHEIE aHHMaIMOHHBIE 3(D(PEeKTHI.

0 KomnbloTepHas aHUMauMs — KOMMbIOTEPHAA WUMUTaLUs ABWXKEHUA C
NOMOLUBIO M3MeHeHust Gopmbl OBBLEKTOB MW MoKasa nocnenoBaresibHbIX
n3obpaxeHuii ¢ dasamn OBIDKEHUS.

B KOMNBIOTEpPHEIX NPE3EHTANMAX €CTh BOBMOXKHOCTH A00aBJIeHMS
pasHOOOpa3HBIX aHMMANMOHHBIX 3(dEeKTOB K pasMeIEHHBLIM Ha clan-
gax rpa@uyecKUMM ¥ TEKCTOBBIM OOBEKTaM.




KomMmnbioTepHbie npeseHrauum

Kpome ammmanuu OOBEKTOB B IIPE3EHTALMAX YACTO HCIOJb3YIOT
aHHUMAaI U0 NPU CMeHe CIaifioB. JTO MO3BOJSAET AKIEHTHPOBATE BHHU-
MaHue ayAuTOpUM Ha Iepexofie K H3JIOMKEeHHUIO cleAylolleid MBICIH
HIY HIEeH.

B menom, pasymHOe (yMepeHHOe) HMCHOJIbL30BAHUE AHUMAIIMOHHBIX
aperToB obecrneyMBaeT JYUIIYI0O HATJIALHOCTH U AWHAMHYHOCTH II0-
Ka3a M B pesyjbraTe — OO0AbLIYI0 2(hdEKTHBHOCTH IIpPE3eHTAI[HH.

PemaxTopbl InpeseHTanuil HMeOT JJOCTATOYHO IIUPOKHUH HaOOp
CPeICTB AJIA HacTPOMKH mokasza npeseHTanuu. Ilosnb3oBaTenb MOMKeT
YCTAHOBUTH OAWH M3 TPEX DPEMUMOB IOKa3a IIPe3eHTAIVM:

1) ynpaBisieMblil JOKJIaAYUKOM (IIOJHBIH SKPAH) — JJIA CAyYasa, KOr-
Ja DOKRJIANYUK IeMOHCTPHUDPYET [pPEe3eHTAlUI0 ayAUuTOPHN;

2) yupasiseMslii nmons3oBaresneM (OKHO) — [JIf caydas, KOrja mpe-
3eHTAIUA CO3JaHa JJIA CAMOCTOATEJIBHOrO IPOCMOTPa MOJIb30Ba-
TeJleM Ha MOHHTOpPEe KOMIbIOTepa; B 3TOM CJydYae IOJb30BaTeJb
HUMeeT BO3MOMKHOCTE H3MEHATHL 38JaHHYI0O ABTOPOM MAJIHUTEJLHOCTH
IpPOCMOTPa Ka)kJ0ro ua ciaaimos;

3) aBroMaTHYeCKHUil (MOJHBIIA BKpaH) — IJA CIydYasi, KOTJa He Npej-
VCMaTpHUBAeTCA BMEIIATENbCTBO 3PUTENs B IIPOLECC JAeMOHCTpPAa-
MY Ipe3eHTalluy, HAIPUMep IPHU NeMOHCTPAIlMH IIpe3eHTAIlU# Ha
BBICTABOYHOM CTeHJe, B TOPrOBOM 3ajie, HAa BOK3ajJe H T. II.

B zakiodeHue NepeuyHCIMM OCHOBHBIE BO3MOJKHOCTH PeJaKTOpPOB
npes3eHTaInni:

® BKJIOUEHHe B CJAlABI IIPE3eHTAIINM TEeKCTOB, rpadHuecKux H30-
OpakeHull, BUIeO- U ayAu00OHLEKTOB;

® pejakTHpOBaHKue M (opMaTHpPOBaHME OOBEKTOB IPE3eHTAIIUH;

¢ HCIOoNb30BaHMe MAOJOHOB M cTHiell ohopMIeHHS CIAI0B;

® mpuMeHeHHe a()(dexToB aHMMANUM K 00BEeKTaM Npe3eHTAIlNH;

¢ HACTPOMKA TOCHeJOBATEILHOCTH M JJIMTEJNBHOCTH OTOOpayKeHHs
00’bEKTOB IIPEe3eHTAINH;

° HACTPOMKa DeXUMOB JEMOHCTPAIIMM CJAWAOB HA 9KpaHe MOHHUTODA
HIM C HCHOJB30BAHWEM MYJIBTHMEIHIIHOTO IPOEKTOpAa;

® JIeMOHCTpAIlAfA CO3JaHHOH INpe3eHTAIluH;

® DOATOTOBKA CJIANNOB Ipe3eHTAIMHM K IeYaTH Ha IPUHTEpe;

¢ coXpaHeHUe NpeseHTAanUH B (ainax pasHbix (GopMaToB AJas BoOC-
NPOUBBENEHUA ¢ HMCIOIb30BAHUEM DPA3HBIX HPOIPDAMMHBLIX NPOAYK-
TOB;

¢ BRJIIOYUEHHE B (ailyl NpeseHTAIIUH CPEACTB BOCIPOM3BEJeHHS IIpe-
BE€HTALMM JIJIsi JeMOHCTpPallMHM e6é HAa KOMILIOTEpe, Ha KOTODOM He

yCTaHOBJIEHA HHM OHA cucremMa o0paboTKM mpeseHTAIHid.
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CAMOE IMABHOE

KomnbloTepHas mpeseHTalUd — 2T0 2JEKTPOHHLIA MyJbTHMEIHii-
HBIl JNOKYMEHT, KOTOPBIH CO3JaI0T M WCIOJB3YIOT AJIA IOZAYM MH-
dopManuy IIMPOKOH AYAUTOPUH B HATVIAZHOM H JAKOHAUYHOM BHJE.

Paaznugaior cnaiioBble M NOTOKOBBIE KOMIIBIOTEDHBIE IIpEe3e€HTA-
IUH. .

CnaiijoBasa mpeseHranus paspabaTeiBaeTcsi Kak NOCJIELOBATENb-
HOCTb CJAHJOB — OTAENLHBIX dKPAHHBIX CTPAHHUI], KaXKAad M3 KOTO-
PBIX MOXKET COZEpsKaThb TEKCTOBbIe, rpaduyecKHe, BHAEO- U ayAHO-
00 BEKTRI, a Takyke runepccesliku. Hawubojsiee pacnpocTpaHEHHBIMMA
IpPOrpaMMHBIMU CPEACTBAMH AJSA CO3JTAHMA CIANIOBHIX IIPe3eHTAIWH
asaawrca Microsoft PowerPoint u OpenOffice Impress.

IToToKOBBle Npe3eHTALHN NPEeAHA3HAYEHb! [JIsi HEIPePHIBHOIO BOC-
TIIPOM3BEJIeHAA IIOCIeNOBATeNbHOCTH (IMOTOKAa) 0O0BEeKTOB ¢ IpegBapH-
TeJILHO ONpelleJIEHHBIM BpPEeMeHeM II0Kasa Ka)jgoro ma Hux. IIpumep
nporpaMMmal JUIfi co3jlaHusa Takux npeseHranmuit — Windows Movie
Maker (Kunoctyama Windows).

Crenyer NpHAepsKUBATBCA CJIECAVIOIINX STAIOB CO3JaHUS IIPE3eH-
TaIH:

1) nnanuposanue (pa3paboTka CTPYKTYDhI) MPE3eHTALNH;
2) co3maHMe M pelaKTHpPOBAaHHME CJai0B, MOHTA)X Ipe3eHTaIlHuH;
3) peneruuusa BBHICTYILIEHUs ¢ paspaboTaHHOH IpeseHTanued, ycrpa-

HeHHEe BbIABJIEHHBIX HEJZOYETOB.

IIponece cospaEmsa mpeseHTanmuy OyAeT 3HAYUTEJNBHO NIPOIIE IIpH
HCIIOJIB30BAHUMYM pas3paboTaHHbIX npodecCHOHAJBHBIMU AU3alHepa-
mu Tem (ctmiei) mpesenrtauuii. [Ipu paspaboTke cOOGCTBEHHOIO CTH-
JIsi TPEe3eHTAIUU CJeAyeT YYUTHIBATH 3aKOHOMEPHOCTH BOCIPHATHSA
uHpOpPMANH YeJIOBEKOM.

PazymHOe (yMepeHHOe) UCHOJIL30BAHHE AHMMAIMOHHBIX d(QderTos
ofecrieyuBaeT JydIIyI0O HAMJIALHOCTH M JMHAMWYHOCTH IIOKAa3a U B
pesyabrate — 60abIIYI0 9DdEKTUBHOCTEL IIPEe3eHTAIIAN.

Bornpocbl 1 3apaHuvsa

1. [lnsa xakux meseil co3jaoTcs IpeseHTaluun?

2. HazoBHTe BHALI KOMIOBIOTEPHEIX IIPE3EHTALMII W HMHCTPYMEHTHI
A HX CO3JaHHUA.

3. KakoBbl OCHOBHBIE 3Tambkl paspaboTKM KOMIIBIOTEPHOH IIpeseH-
Tanuu? BenmoMHUTE OCHOBHBIE aTanbl paspaboTKU IIporpaMMHO-
ro obecneuenus. CooTHecuTe WX ¢ pPaspaboTKON KOMIBIOTEPHOH
Ipe3eHTalun.




KomMmnbloTepHbie npe3seHTaumm

4.

e

HccneayitiTe M momnbiTaiiTech KIacCHMUIUPOBATE AHMMAI[MOHHBIE
a(@exThl, KOTOpPble MOKHO WCIOJb30BaATh B MMEIOIIEMCA B Ba-
IIeM paclOpAMKeHUH pejaKTope IpeseHTanuii. Bcerma nau wuc-
MOJIb30BAHUE AHHMAaIMOHHBIX dh¢eKToR cmocobcTByeT OoJabINeit
5 (deKTUBHOCTH NpPe3eHTAIHN?

ITogroroeeTe mpeseHTanuio o6 yuéHOM, BHECIIEM BKJAI B DasBH-
THE KOMOBIOTEDHBIX HayK. IIpeseHTamusi DOJKHA CONEPIXKaTh He
Oonee mAaTH Hambojee BHEUATAAIOIIUX (DAKTOB M3 KU3HH 3TOTO
yesoseka. ITonbiTaiiTech cospaTh NPE3eHTANUIO ¢ IOMONIBIO Be6-
cepeuca Prezi.com (martepmansl AJA ero caMoOCTOSATEILHOTO OC-
BOEHUS MOXXHO HAWTH Ha caiiTe oprezi.ru/o-prezi.html). Byasre
TOTOBBI BBICTYIHTH C IIPe3eHTAIUeil Ilepell CBOMMH OJHOKJIACCHH-
KaMH.

C nomompio pemakTopa Ipe3eHTAlMit co3faiiTe 9JIeKTPOHHOE
yuebHOe mocoOMe II0 MaTeMaTHKe s YYEHHKOB IIepPBOTO KJAC-
ca. IlpeseHTanus [OJKHA COAEpPIKATh He MeHee IEBATU CJAaii-
noe. Ha raxkzaom ciaiife no/xHO OBITH M300paskeHO HEKOTOPOE
KO/MIMYeCTBO OAMHAKOBBIX ImpeaMeroB M mudper or 1 xo 9. Ilpm
IIeJ4YKe MBIIIBIO II0 YHCIY, COOTBETCTBYIOIEMY KOJHUUECTBY H30-
Opa’k€HHBIX TNPEIMETOB, MOJKHA 3a3ByYaTh KODPOTKAsA IIOOLI-
pUTeJbHAs MeJIOAWs, & BCe IPOYHEe YHCJa JOJIKHBI HCUYE3HYTh.
B cnyuae ommGoyHOro orBera BHIODAHHOE UHCIO AOJIKHO HCUYE3-
HYTb. BOT BOBMOKHBIH BHJ caaiiga:

1234567809

Crai;ioByio mpeseHTanuio, CO3LAHHYIO B pelaKkTope IpeseHTa-
Ui, MOKHO COXPaHHTb B HECKOJBKHX (OpMAaTax. HUccnenyiite
BO3MOKHOCTH COXPaHeHUs npeseHTanuu B cdopmarax PDF-poky-
MeHTa U Bupeodpuiaema. Kaxoit ¢popmar mossosser mpeBpaTUTh
CHafiZIOBYI0O NPE3eHTAlHMIO B MOTOKOBYIO?

C nomompio pemakTopa npesenranuii Ilers perrma CO31aTh
CJaiJ-III0y €O B3BYKOBBIM CONPOBOMKIeHHeM. B crauj-1uoy mo-
crenosarenbHo Bocnpoussoaurca 10 cnaiifoB ¢ HenmosBToOpsIOMIN-
Mucsa uaobpakeHuamu, pasmepom 1024 x 512 Touex, 3aK0oau-
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POBAHHBIX C HCHOOJB30BAHHEM IIBETOBOH NIAJUTDLI, COAeps;Kalieit
65 563 nBera. Kaskppeiii cnaiiy npourpeiBaerca 4 cexkyHAwl. Ile-
PEeKJIIOUEeHHEe CJIailoB BBINOJHAETCA MrHOBeHHO. Ha mnporsxe-
HUH BCero clIaij-IIoy NOPOMrphIBaeTcA MOHoayauodails, Koau-
poBaHHBIA ¢ uyacroroi puckpermsamuu 32 000 I'm nmpm raybune
3Byka 16 Out. HM3BecTHO, 4TO c)kaThe M300parkeHUN M 3ByKa He
MIPOU3BOAMJIOCH, a4 BCA ciayxeOHas wHdopmanus ob opraHH3amUu
caada-uoy sanumaer 10 Ko6aiir. Cmoxxer nu Ilers coxpaHUTH
cBoé cuaiij-uroy Ha (Quemke émroctbio 2 ['Gaiira, eciu musBecT-
HO, 4TO OHa ysKe sanosmeHa Ha 90%? Vkamure pasMep ciaiz-
moy B Kmiaobairax.

Kro makoit PobGepr I'ackuHC W KaxKoB €ro BKJaJ B CcOo3gaHue
TIPOTPAMMEI JIJISi TOATOTOBKM IPEe3eHTAIlHOHHBIX MAaTepuajoB ¢
HMCIIOJIBOBAHHEM KOMIBIOTEpa?

JononHutensHble mMarepuansl K rnase CMOTpUTE B asBTOPCKOW macTep-
CKOM,
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