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HNPEANCJIOBHUE

MecTto 00pa3oBaHUs B KU3HU COBPEMEHHOI'O OOIIECTBAa BO MHOTOM OIpEAEIseTcs
BO3pacTapIeil  poNibl0  3HaHWUH, WHGOPMAIMK, YTO OTPA3WIOCh B  KOHIICTIIIHAX
UHPOPMALIMOHHOTO  OOIIECTBAa,  CTAaHOBJICHUHM  WHGOPMAIMOHHON  IIMBHIM3AIHH,
uHpopMaTuzanud oOpazoBaHusa. biaromaps ObICTpOMY  pPa3BUTHIO  KOMIIBIOTEPHBIX
TEXHOJIOTHI JIFOIM MMEIOT JIOCTYNl K camMoi pa3HooOpa3Hoi uHpopmanuu B 000 TOUKe
TUTAHEThI, OOMEHUBAIOTCA MHQpOpMAIUEi, OOIIAI0TCS B PEKUME peanbHOro BpeMeHH. J[is
CBOOOJHON OpUEHTAlMM B MH()OPMALIMOHHBIX MOTOKAaX COBPEMEHHBIN CIIELMATIUCT JII0OOro
npoduns NODKEH YMETh Toiy4yaTh, 0OpabaTbiBaTh M HCIOJB30BaTh WHGOPMAIUIO C
MOMOIIbI0 KOMITBIOTEPOB, TEICKOMMYHHKAIUH M APYruX CpelactB cBszu. HMudbopmanus
CTAaHOBUTCA  JIBWXKYIIEH  CHUJIOM  TEXHUYECKOIO,  SKOHOMHMYECKOIO,  KYJIbTYPHO-
KOMMYHHUKaTUBHOTO, COI[MAJIbHOTO PAa3BUTHUS MHUpPA U Y€JIOBEKA, OTIIMYAIOLIErOCsl MIPOEKTHO-
OpUEHTUPOBAHHBIM HHTEJUIEKTOM, CIIOCOOHOCThIO K TMO3UTHBHOM KOMMYHHKAIUU U
COLIMATILHOM OTBETCTBEHHOCTH Mepes] cOO00H, 00111ecTBOM, MPUPOION U KyJIbTYPHOU Cpeioil.

Hacrosmee yueOHOe 1mocoOMe COCTaBIEHO B COOTBETCTBUHM C Yy4eOHOH Mporpammoit
no wuH(OpPMAaTHKE ¥ OXBAaTHIBACT CJEIYIOIIME OCHOBHBIE pa3lenbl: HHPOpPMATHKA U

I/IHq)OpMaI_II/ISI, CHUCTCMBI CUHUCJICHUA, OCHOBEI ITPOrPaMMHUPOBAHUS.

Paznen 1. UIHOOPMATUKA U UHOOPMALUA

11. HUugopmamuxa kax nayka

HUngopmamuxa — ¢dyHnaMeHTanbHas HayyHas AUCLUUIUIMHA, KOTOpas H3y4yaeT
WH(OPMAIIMOHHBIE TPOIECCH, MPOUCXOJAINIMNE B CHCTEMax pa3IUYyHOW MPHUPOABI, U
BO3MOHOCTbh UX aBTOMaTu3aluu [2, c. 7].

Tepmun napOopMaTnka Bo3HUK Bo Ppanmuu B 60-x romax. Tak Ha3pBaIM 00J1aCTh,
3aHUMAIOIIYIOCS aBTOMATHU3UPOBAHHON 00paboTkoil wHpopmanmu ¢ momompbio 2DBM.
HNudopmaruka — informatique, B mepeBojie ¢ QpaHIly3cKOro, 0O3HA4YaeT «HH(POPMAIIMOHHAS

aBTOMAaTHKa MM aBTOMATU3MpOBaHHas mepepaboTka uHpopmanmu». TepMuH 00pa3oBaH



nyteM ciausiHus cioB information (urdopmarusa) u automatique (aBromatuka). Cremyer
00paTUTh BHUMAHHUE Ha TO, YTO HE TOBOPAT «aBTOMAaTHYECKasi 00pabOTKay», a TOBOPST UMEHHO
«aBTOMATU3UPOBaHHAs», TaK Kak TIOJHOCTBIO aBTOMATHYECKHM TIPOLECC 00pabOTKU
UHPOpPMAILIUK, TO €CTh 0e3 ydJacTHsl 4YejoBeka, ObiTh He MoxkeT. VMHorma wmHopMaTHKy
Ha3bIBAlOT COMpUter science (Hayka 0 KOMITBIOTEPHOM TEXHUKE).

[To3xe, xorga wHPOpPMATHKA CTajlla CaMOCTOSTEIBHOM O00JacThIO YeIOBEYECKOM
JEeSITeTbHOCTH, TEPMUH MPHOOPEN HOBBIN cMbICT. CeroiHsi OH UCIOJIB3YETCS HE TOJIBKO LIS
O0TOOpaKeHHsI JOCTHKEHHH KOMITBIOTEPHON TEXHUKH, HO W Ui O0O3HAYCHHS IPOIIECCOB,
CBSI3aHHBIX C Iepeaayeit u 00paboTKOI nH(pOpMAIHH.

WNudopmarruka B MHUPOKOM CMBICIE MPEACTABISAET cOOOM €AMHCTBO Pa3zHOOOPa3HBIX
oTpacieil HayKH, TEXHHKH W TPOHM3BOJICTBA, CBSA3aHHBIX C TNEpepabOTKOW HH(pOpMaIUu
[JIaBHBIM ~ 00pa3oM (HO HE CIUHCTBEHHBIM!) C  TIOMOINBIO  KOMITBIOTEPOB U
TEJIEKOMMYHHUKAIIMOHHBIX CPEJICTB CBS3H BO BCEX c(pepax 4eI0BEUECKOM e TEIbHOCTH.

B y3kom cwmpiciie MHpOpMAaTHKa — HayKa, COCTOSAMIAs M3 TPEX B3aMMOCBSI3aHHBIX
yacteli — TexHmyeckux cpeacts  (hardware), nporpammubix  cpeacts(Software),
anropuTMudeckux cpeacts (brainware).

I'maBHast yHKIMS MHDOPMATHKH 3aKIIOYAeTCs B pa3pabOTKe METOIOB M CPEICTB
npeoOpa3oBaHusi MHGOPMAIIMM M WX HCIOJNB30BAaHUH B OPraHU3allMHd TEXHOJOTHYECKOTO
npoiiecca nepepadoTKu HHGOpMaIum.

MoXHO BBIICIUTH CIEAYIONINE 3a1aun nHpopmatuku [3, c. 37]:

® uccieoBaHNe WH(POPMAIIMOHHBIX TPOIIECCOB JTF000H MPUPOIBI;

e pa3paboTka HMH()OPMAIMOHHOW TEXHUKHM M CO3JaHME HOBEHIIEeH TEXHOJIOIHU
nepepaboTku  wHbOpManuu Ha  0a3e  TMOJYyYEHHBIX  PE3YJBTAaTOB  HUCCIIEIOBAHUS
MH(OPMALIMOHHBIX MPOLIECCOB;

® pCHICHME HAYYHBIX W HMHXEHEPHBIX Npo0JIeM CO3JaHMs, BHEIPEHUS U
obecnieyeHns 3((HEKTUBHOIO UCTIOIBb30BAHUS KOMIBIOTEPHOW TEXHUKU M TEXHOJIOTUHU BO BCEX
cdepax oOIIECTBEHHON KU3HU.

Kommiieke wHAycTpuM WHPOPMATUKK CTaHET BEAyIIMM B HH(GOPMAIMOHHOM
oOmiectBe. TeHaeHMsa KO Bce Ooubliell HHPOPMUPOBAHHOCTH B OOILIECTBE B CYILIECTBEHHOMN
CTCTICHU 3aBUCHT OT TMporpecca HWH(POPMATHKM KaK CIWHCTBA HAyKH, TCXHHKH U
POM3BOJICTBA.

«MadopmMaTrKa CIyXUT TpexIe Bcero s  (HOpMUPOBAHHS — OINPEIEIECHHOTO

MHUPOBO33peHUsI B MH(POPMALMOHHON cepe W OcBOEHHS MH(OPMALMOHHON KYJIbTYPHI, TO



€CTb YMEHHs IleJieHanpaBiieHHO paboTath ¢ uH(popmarmei, npodeccHoHaIbHO HCIIONIB3YS
JUIS €€ TOJTy4eHus, 00pabOTKU M Tepeaayl KOMIBIOTEPHYIO0 HH()OPMAIIHOHHYIO TEXHOJIOTHIO
Y COOTBETCTBYIOIIUE € TEXHUYECKHUE U TIPOrpaMMHBIE CpelicTBay [3, c. 6].

Jlo HemaBHEro BpeMeHU OOJBIIMHCTBO CIEHUATHMCTOB MO KOMIBIOTEPHON TEXHHUKE U
MH(OPMALIMOHHBIM TEXHOJOTHSM CKJIOHAJIOCh K MHEHHUIO, YTO HH(OpMAaTHKa — 3TO
JUCHUIUIMHA TPAKTUYECKOro NPHUMEHEHMs, TaK KakK o0y4aeMblii yduTcsi paboTaTh Ha
NEPCOHATBHOM KOMIIBIOTEpE U H3ydaeT Hauboyiee paclpoCTpaHEHHbIE IPOTPaMMHBIC
cpeactBa. Ho cerogns wuHbopMartuka crajga yBEpPEHHO OTXOAUTh OT aBTOMATHKH.
TexHu4yeckuil acmeKkT HayKH ONpPEeIHIICS B OTACIbHOE HampaBjeHHe — Computer science.
[TostBUNKMCH HOBBIE pa3ienbl HHPOPMATHKHU, CBA3AHHbIE ¢ MHMOPMAIIMOHHBIM YIIPaBICHUEM,
nH(OPMAIMOHHOK 0€30MacHOCThIO, (hopmanu3anueit HHPOPMAIUH | T.1.

OCHOBHOM 1ENBI0 N3YYeHUS HH()OPMATHKH TOJKHO OBITH JJOCTH)KEHUE YPOBHS OOIIEH
rPaMOTHOCTH B 00J1acTU MH(POPMATHKU M UH(DOPMALIMOHHBIX TEXHOJIOTUH. DTa IPaMOTHOCTh
JOJI’KHA BCTaTh B OJMH PSIJi C TAKUMHU KOMIIOHEHTaMU PE3yJIbTaTOB 00IIEro 00pa3oBaHus Kak
MaTeMaTHYECKasi TPAMOTHOCTb, SI3bIKOBAst IPAMOTHOCTh, €CTECTBEHHOHAYYHAS H T.JI.

Wzyuenne wuH(pOpMATHKH JODKHO C(HOpPMUPOBATE WHGOPMANMOHHO T'PAMOTHYIO
JUYHOCTB, CIIOCOOHYIO A pexTrBHO paboTaTh ¢ nHpopManuen. Takoil YeIoBeK JOKEH:

® [IOHMMAaTh, KAKMX CBEJCHHUI HE XBATACT JJIsl pEIICHH TOCTABJICHHBIX 3a/ay;

® [PEACTaBIATh, TNE€ M KAaK HAWTH HEJOCTAIOIIME CBEIACHHA, B TOM YHUCIIE
COIOCTABJISIsI CBEJICHUS U3 PA3HBIX UCTOYHUKOB MJIM aHAIM3UPYS U3BECTHbIC JaHHBIE;

® AHANM3WPOBATH IIOJNyYCHHBIE CBEACHUS M TIPOBEPSATh WX HA HCTHHHOCTD,
HENpeIB3SATOCTh, AKTyalbHOCTb;

® yCBaWBaTh, OCMBICIATH, MOHWMATh HAWJCHHBIC CBEJCHHS, COIMOCTaBISAS UX C
U3BECTHBIMH paHee, IePeBOUTH CBEICHUS B 3HAHUS;

e (uKcHpOBaTh TIONYYEHHBIC CBEACHHUS, a TaKKe pe3ylbTaT WX aHaIW3a u
OCMBICIICHUS U COXPAHSTh JJIsl OCJIEIYIOIIETO NCIIOIb30BaHUS;

® y3JaraTh CBOM 3HaHMs, KaKk B MHAMBHIyalIbHOH Oecene, Tak U MyOIMYHO, BKIHOYas
BBICTYIIJICHUS NIEpe/l pa3HBIMU KaTETOPHSIMHU CIIyIIATeNeH ¢ y4eTOM 3TUX KaTeropui;

e C03/1aBaTh NEUYaTHBIE M DJIEKTPOHHBIE W3JAHUS Pa3HBIX BHUJIOB U KAHPOB JUIA
JIOHECEHUS] YUTATEII0 CBOEH TOUKH 3peHHS;

® [IPUMEHSTH MOJYYECHHBIE CBEIEHUS B CBOEH HAyYHOM JEATENbHOCTH, B TOM YHUCIIE

JUISl IPUHATHUS PELLICHNN;



® JWCIOJIb30BaTh COBPEMEHHBIC TEXHUYECKHE CpPEJCTBA TMPU  BHINIOJHCHUH
MIePEYMCICHHBIX BUOB padOTHI ¢ HH(MOPMAITUEH;

® yYMETh BBINNOJHATH JaHHBIC BHJBI paOOThl ¢ MHGOPMAIMEH KaK MHIAUBHIYAJILHO,
TaK U B COCTaBE I'PYIIIIHI.

Kpome Ttoro, wundopmaruka, Kak ydeOHas IUCHMIUIMHA B TMEABY3€, JOJDKHA
MPOJI0JDKATh (hOPMHUPOBATh HH(DOPMAITMOHHYIO KYJIbTYpY OyAyIIero yuyutess. 37ech cleayeT
OTMETHUTH, YTO HHPOPMAIIMOHHAS KYJIbTYpa YUUTEIS SBJISETCS YaCThIO €ro O0IIeH KyIbTYypHI,
€€ T'YMaHHUCTHYECKON U TEXHOJOTHYECKON COCTABIISIOIIMX.

Lenu o6y4yenus unpopmaruke copmynuposan K.K. Komun:

e (QopmupoBanue HOBON HH(DOPMAIMOHHONW KYIBTYPBl POCCHICKOTO OOIIECTBA,
KOTOPYIO JOJDKHA COCTaBIISITh COBOKYITHOCTH MPO(EeCCHOHAIBHBIX, COITUAIBHBIX M ATHYCCKUX
HOPM TIOBEJICHUS JIFOJICH B HOBOM, BBICOKOABTOMATH3WPOBAaHHOW HMH(OPMAIMOHHOW cpene
oburanus B XXI Beke;

e (QopmupoBaHHE IEJIOCTHOIO MHUPOIOHUMAHHS ¥ COBPEMEHHOTO HAay4YHOTO
MHPOBO33PCHHUS, KOTOPBIC IOJKHBI OBITH OCHOBAHBI Ha IPU3HAHUH EJUHCTBA OCHOBHBIX
MH()OPMAIIMOHHBIX MPOIIECCOB B MPHUPOJIE U OOIIECTBE, a TAKKE MOHUMAHUU BEIYIIECH pOJIH
nH(pOpMAIMK B SBOJIIOIIMOHHBIX MPOIECCaX U 0OCCIICUCHUH KU3HEIECATSIbHOCTH MIPUPOIHBIX
U COITMAIBHBIX CUCTEM;

® T[IOATOTOBKAa BBICOKOOOPA30BAHHBIX JIOACH W  BHICOKOKBAIM(DHUIIMPOBAHHBIX
CIEIMANIUCTOB, CIOCOOHBIX K TMpodeccHOHAIbHOMY pPOCTy U MpodeccruoHaIbHON
MOOUJIBHOCTH B YCIOBHSIX MH(OpMATH3AIMK OOIIECTBA U Pa3BUTH HAYKOEMKHX TEXHOJOTHI
[5].

SAnpo coBpemeHHOU HMH(pOpPMATUKK OOpa3ylOT YeThIpe COcTaBHbIE 4acTu [1, c. 24],
KaKJlas U3 KOTOPBIX MOXKET pacCMaTPUBAThCA KaK OTHOCHUTEIIBHO CAMOCTOSITE€NIbHAs Hay4Has
JTUCIUTIINHA.

Teopemuueckas ungpopmamuka — 49acTb WHPOPMATUKHU, 3aHUMAIOIIASCS W3yYEHUEM
CTPYKTYpbI U OOIIMX CBOWCTB MH(POpPMAIUN U MHPOPMAIIMOHHBIX MPOIECCOB, pazpaboTKOi
00X MPUHIHUIIOB MOCTPOCHUSI WHPOPMALIMOHHONW TeXHUKU M TexHonoruu. OHa OCHOBaHa
Ha WCIOJB30BAaHMM MAaTEMaTUYECKHMX METOJIOB M BKIIOYaeT B ceOs TakWe OCHOBHBIC
MaTeMaTUYeCKHe pa3/elibl, KaKk TECOpUs aJTOPUTMOB U aBTOMATOB, TEOpHUs HMH(OpMAIUU U

TCOPpHUA KOOAUPOBAHUSA, TCOPHUAL (bOpMaHBHLIX SA3BIKOB U 'paMMAaTHK, UCCJICIOBAHUC onepauﬂﬁ u

Ap.



Cpeocmea  ungopmamuszayuu  (TEXHUYECKHE W TOPOTpaMMHBIE) —  pasJel,
3aHMMAIOIIMNCS M3yYCHUEM OOIIUX MPUHIUIIOB TOCTPOCHUS BBHIYUCIUTEIbHBIX YCTPOHCTB U
cucTeM O00pabOTKM M Iepelaud JaHHBIX, a TAaKKe BOIPOCOB, CBS3aHHBIX C Pa3pabOTKON
CHCTEM MPOrPaMMHOI0 00ECIIeYEHHUS.

Hngpopmayuonnsie cucmemvl u mexuonozuu — pasaen MHOOPMATHKH, CBI3aHHBIA C
pelIeHHeM  BONPOCOB IO  AHAJIM3y MOTOKOB  HMH(POpPMALMH, WX  ONTHUMHU3AIUH,
CTPYKTYPUPOBAHUU B Pa3IMUYHBIX CIOKHBIX CHCTEMax, pa3pabOTKON MPUHLIMIIOB peanu3aluu
B JIaHHBIX CUCTEMAaxX UH()OPMAIIMOHHBIX ITPOLIECCOB.

N3yuennem 3akoHOMepHOCTed M (opMm aBWKeHHS uWHGPOpMAIMA B OOIIECTBE,
BO3HHUKAIOIIMX B COBPEMEHHOM oOOmIiecTBe HMH(POPMAIMOHHBIX, ICHXOJOTHUYECKHUX,
COLMAIIBHO-9KOHOMHYECKUX MpPOOJEeM H METOJ0B MX peIICHUS 3aHMMaeTcsi HOBOE
HalpaBJIeHUE UCCIIEJOBaHUH B 00JaCTU HUHPOPMATUKU — COYUATbHAA UHPOPMAMUKA.

Wudopmatnka — O4eHb IMpOKas cepa HAyYIHbIX 3HAHWHA, BO3HHKINAS Ha CTHIKE
HECKOJIBKUX ()YHJAMEHTAIBHBIX W MPUKIAJAHBIX TUCHUILINH. K (yHIaMeHTaIbHBIM TPUHSITO
OTHOCUTh T€ HAyKHM, OCHOBHBIE IIOHATHUS KOTOPBIX HOCAT OOILICHAay4yHBbIH XapakTep,
UCIIOJIb3YIOTCSl BO MHOTHX JIPYIMX HayKaX U BHJAX JESTEIbHOCTH.

Kak komruiekcHast HayyHasi TUCIMIIMHA HHPOPMAaTHKa CBsI3aHa C:

e (Quiocoduelr u mncuxonorueil — uepe3 ydeHue 00 HHGPOPMALMU H TEOPHUIO
MIO3HAHUS;

® MaTeMaTHUKOM — yepe3 TEOpPHUI0 MAaTEeMaTHYECKOTrO MOJEIMPOBAHUS, TUCKPETHYIO
MaTeMaTHKy, MAaTEMaTHUECKYIO JIOTHKY ¥ TEOPHUIO aJITOPUTMOB;

® JIMHIBUCTUKOH — uepe3 yueHue o popMabHbIX A3bIKaX U O 3HAKOBBIX CHCTEMAX;

e KHOEpHETHKON — Yepe3 TeOpUI0 HHPOPMALIMU U TEOPUIO YIIPaBICHUS;

e (UBHMKON M XUMHEH, SJIEKTPOHUKON M PaIMOTEXHUKON — Yepe3 «MaTepuaIbHYyIO»
4acTh KOMITbIOTEPA M UH(OPMAIIMOHHBIX CUCTEM.

Ponp mHpopmaTtuku B pa3BuTHM OOIIEecTBa upe3BbluaiiHO Benuka. OHa sBisieTcs
HayyHbIM (yHJZaMeHTOM mporecca uHpopMatuzauuu oOmiectBa. C  Hel  CBSI3aHO
IPOTPECCUBHOE  YBEIMYEHHE  BO3MOYKHOCTEH  KOMIBIOTEPHOW  TEXHUKH, pa3BUTHE
UH(POPMALIMOHHBIX CeTeH, CO3JjaHHe HOBBIX HWH()OPMALMOHHBIX TEXHOJOTUH, KOTOpHIE
NPUBOJAT K 3HAUYMTEILHBIM U3MEHEHHSIM BO BceX cpepax oOmiecTBa: B MPOU3BOACTBE, HAYKe,

o0Opa3oBaHUM, MEUIMHE U T. 1. [1].

Jlutreparypa
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1.2. Ocnoewvt meopuu ungpopmayuu

Bes xu3Hp denoBeka Tak WM HHAYe CBS3aHAa C HAKOIUIGHHMEM U 00paboTKOMH
UHPOpPMALIMK, KOTOPYIO OH MOJYy4YaeT M3 OKPYXKAIOIIEro MHpa, MCHOJIb3ys NSATh OPraHoOB
YYBCTB — 3p€HHE, CIIyX, BKyC, 00OHsAHUE U ocsi3aHue. Kak HaydHast KaTeropus «mH(popMaIus
COCTaBISieT NpeaAMEeT U3YYeHUs [UIsl CaMblX pa3HbIX JAUCHUIUIMH: HHPOPMATHKH,
kuOepHeTukH, (rtocopuu, ¢Gu3MKu, OUOIOTHH, TEOPHUH CBs3M T. A. HecMoTpst Ha 3ToO,
CTPOTOTO HAayYHOTO OIPENENICHUs, YTO Ke Takoe MH(OpMAIHs, O HACTOSIIETO BPEMEHHU HE
CYIIECTBYET, & BMECTO HETO HCHOJB3YIOT MoHsATHE 00 nHpopMaruu. [loHsTHE OTIMYaeTCs OT
ONpeNieIeHui TeM, 4YTO pa3Hble AUCHUIUIMHBI B pa3HbIX 00JacTAX HAYKH M TEXHUKU
BKJIQ/IbIBAIOT B HEro pa3HbIH CMBICI C TeM, 4TOObl OHO B HaumOONIbLIEH cTeneHu
COOTBETCTBOBAJIO TIPEAMETY M 3aJadyaM KOHKPETHOW JMCIUIUIMHBL Vmeercs MHOXKECTBO
onpezeNeHul U NOHATHUS UH(OpManuu, oT Haubosee oluiero ¢puinocopckoro (MHPopmarus
€CTh OTPaXKEHUE pealbHOI0 MHUpa) 10 HauboJsiee YaCTHOrO MpUKIagHOro (MHpOpMalus ecTh
CBEJICHMSI, ABJISAIONIMECS 00BEKTOM nepepadoTku). BoT HekoTopele u3 Hux [1, c. 4]:

e CoOOmeHHne, OCBEJIOMIIEHHE O TIOJIOKEHUHM JIeNl, CBEICHHS O dYeM-IHnoo,
nepeiaBaeMble MOJIENH;

e yMEHBIIaeMasi, CHUMaeMas HEOIPEICIIEHHOCTh B pe3yabTaTe TOJTYYCHHUS
COOOIIIEHHI;

e T1iepenaya, OTpPaKEHHE pa3sHOOOpa3uss B JIOOBIX TIpoleccax H  OOBEKTax,

OTpa’kKeHHOE pa3Ho00Opasue;



® TOBap, SBJLIIOIMNCI OOBEKTOM KYIUIM-TIPOJAXHM 3HAHWHA [ JAOCTHXKCHMS
OIPECICHHBIX LICIIEH;

e JaHHBIE KaK pe3yJbTaT OpraHu3allid CUMBOJIOB B  COOTBETCTBUM C
YCTaHOBJICHHBIMH IIPABUIIAMU;

® [POAYKT B3aUMOJEHCTBUA JaHHBIX U aJICKBaTHBIX UM METOJIOB;

e CBeJEHUA O JMUAx, IpeaMmerax, (akrax, coOOBITHAX, SIBIEHHSAX W Ipoleccax
HE3aBUCHMO OT (POPMBI UX MPEICTaBICHUS.

Bricmeit, cnenuduyeckoit popmoii oTpaskeHus sSBISETCA CO3HaHUE dyenaoBeka. Kpome
3TOTO0, CYHIECTBYIOT U Apyrue (popMbl — ncuxuveckas (MpHUCyIas He TOJBKO YeNOBEKY, HO U
KUBOTHBIM, Hecyllass B cebe MH(pOpMalMIO, CIOCOOHYIO BJIMATh Ha MX HMOLMOHAJIbHBIE
COCTOSIHUSL U TOBEJEHUE), pa3pakUMOCTh (OXBaThIBaIOLIasi, IOMUMO MPOYEro, pacTeHUs U
IPOCTEHIINE OpraHU3Mbl, PETYJIUPYIOIIKE Ha c1a0ble MEXaHUYECKHE, XUMUUECKHE, TEIJIOBbIE
KOHTAaKTBl C OKpY)KalolleH cpemoi) WM camas  dJeMeHTapHas (opma — 3amevarieHue
B3aUMOJIeHCTBUA (MPUCYIas U HEOPTaHUYECKOM MPUPOJE, U 3JIEMEHTapHBIM YacTHULaM, T. €.
MaTepuu BooOIIe).

Tak, KyCOK KaMEHHOTO YTJIsl HECET B ce0e «OTpa)KCHHE» COOBITHI, MPOU30IICAIINX B
JaJIeKe BpeMeHa, T. €. 00JajaeT CBOMCTBOM HH(pOpMaTHUBHOCTU. JlenoBoe HUCBMO C
IPEUIOKEHUS MU COTPYIHUYECTBA HH(POPMATUBHO, TaK KaK OTPa)KaeT Cepbe3Hble HAMEPEHUS
ONPEACICHHOIO YYpEXKICHUs WIM BenoMmcrBa. KomaHzna MNpUCTYNUTh K KOHKPETHBIM
JNEHCTBUAM (3aIyCKy paKeThl, OTIIPABKU IPy3a, POU3BOJICTBY BBIYMCIEHUHN U T. I.) COAECPKUT
MH(pOpMALIMI0O O MOATOTOBIEHHOCTH COOTBETCTBYIOIIMX CIY)KO M CBOEBPEMEHHOCTH
IPEIITPUHUMAEMBIX LI1aroB.

WNudopmanus He ABIsIeTCA HU MaTepuel, HU 3Heprueil. B oiinyne oT HUX OHA MOXKET
BO3HUKATh U McuYe3aTh. B yka3zaHHBIX npuMepax MH(poOpMalus B KyCKe KaMEHHOTO YIJIsl WU
JIEJIOBOTO MHUCbMa MOKET UCYE3HYTh, €CIIM UCUE3HET €€ HOCUTEIb, HAIIPUMED, CTOPUT.

Oco0eHHOCTh MH(POPMAIIUHU 3aKIIIOYAETCS B TOM, YTO MPOSABISAETCS OHA TOJIBKO IPH
B3aUMOJICHICTBUM OOBEKTOB, IpUYeM 0OMeH MH(pOpMalueil MOXKET COoBepIIaThCsl HE BOOOIIE
MeXy JIIOOBIMH O0OBEKTaMH, a TOJIBKO MEXJy TEMU U3 HUX, KOTOpPbIE MPEACTaBIAIOT cOO0M
OpPTraHW30BaHHYIO CTPYKTYPY (CHCTEMY). DJIe€MEHTaMU 3TOW CUCTEMBI MOTYT OBITh HE TOJIBKO
aroau: oOMeH uHGpopManuel MOXET NPOUCXOAUTH B JKUBOTHOM M PACTUTEIBHOM MHMpE,
MEXIy JKHBOM W HEXUBOW NPUPOAOH, MoapMH M ycTpoiictBamu. Tak, uHbopMmarus,

3aKJIIOYCHHAasA B KYCKE KAMCHHOI'O VYIJId MPOABIACTCA JIMOIb IIPU B331/IMOJIGI710TBHH C



YeII0OBEKOM, a pacTeHHUE, Moay4yas "HPOPMAIUIO O CBETE, JHEM PACKPBIBACT CBOU JIETIECTKH, a
HOYBIO 3aKPHIBACT HX.

[Tonstue «uHOpMalMss» OOBIYHO TMPEANONaraeT Hajlu4he ABYX OOBEKTOB —
«MCTOYHHUKA» MH(POPMAIIUU U «IPUEMHHKay (MIOTpeOHTEINs, aapecara) nHpopManus.

Wudopmanus mnepemaercs OT WMCTOYHMKA K MNPHEMHHKY B MaTepHAIBHO-
DHEPreTHUECKON (opMe B BUJEC CUTHAIOB (HAPUMEDP, MIEKTPUICCKUX, CBETOBBIX, 3BYKOBBIX
U T. ]I.), PaCIIpOCTPAHSIONINXCS B ONPEeNICHHOMN cpeie.

Cuenan — ¢uznyueckuil mporecc (SBJICHHE), HECYIHUid coolmeHre (MHGOpMAIIHIO) O
COOBITUH WJIM COCTOSIHUN 00bEKTa HaOII0ICHUS.

Wudopmaiiis MOXKET TOCTyNaTh HEMPEPHIBHO WIX JUCKPETHO, T.6. B BHUJC
MOCIIE0BATEIHLHOCTU OTIENbHBIX CUTHAIOB. COOTBETCTBEHHO Pa3jM4YalOT HEMPEPHIBHYIO U
JTUCKPETHYIO HH(OPMAIIUIO.

Hngpopmayus — cnenudpudeckuii aTpuOyT peaaTbHOTr0 MUpPA, MPEACTABISIONINN OO0
€ro OOBCKTHUBHOE OTPAXCHHE B BHUJEC COBOKYITHOCTH CHUTHAJIOB M TPOSBISIONIUICS IMPU
B3aMMOJICHCTBUH C «IIPUEMHUKOM» HH(POPMAIIIH, TO3BOJISIONINM BbIIEISATh, PETHCTPUPOBATH
S9TH CHUTHAIBl M3 OKPYXKAaWIIero MUpa W 1O TOMY WIM HWHOMY KPUTEPUIO UX
UACHTU(PULIINPOBATD.

W3 sTOro onpeeneHus cienyer, 9ro:

e wuH(OpMaIKsI 0ObEKTHBHA, TaK KaK 3TO CBOWCTBO MaTEPUH — OTPAKCHHC;

e uH(OpMaIKs TPOSBISETCS B BHJAE CHUTHAJIOB W JIMIIb TPH B3aHMMOJCHCTBHH
00BEKTOB;

e oaHa W Ta ke UWHPOPMAIUSA PA3TUYHBIMH TONy4YaTeNIMU MOXET OBITh
HHTEPIPETHPOBAHA [TO-PA3HOMY, B 3aBUCHMOCTH OT «HACTPOUKIY» «ITPHCMHHKA.

YenoBek BOCIPUHUMAET CUTHANBI TOCPEICTBOM OpPraHOB YYBCTB, KOTOPBIE
«ueHTUUIUPYIOTCS» Mo3roM. [loaTomy, Hampumep, nMpu HAOIIOJAEHUH OJHOTO U TOTO KeE
00BEKTa YEeNOBEK C JYYIIUM 3PEHHEM MOXKET MONYy4YuTh Oonblie mHpopMaiuu 006 o0BEKTe,
4YeM TOT, y KOTOPOTO 3peHHe Xyke. B To ke BpeMs Mpu OJWHAKOBOH OCTPOTE 3pEHUS, B
clIyvae, HalpuMep, MPOUYTEHHUS TEKCTa Ha WHOCTPAHHOM S3bIKE, YCJIOBEK, HE BIIAJICIOIIUI
STHM SI3IKOM, BOOOIIIE HE TOTYYUT HUKAKOW MH(OpPMALINU, TaK KaK €ro MO3T HE CMOXKET ee
«uaeHTuGUIUpoBaThy. llpueMHukn WHGOPMAIMM B TEXHUKE BOCIPHUHHMAIOT CUTHAJBI C
MIOMOIIBIO PA3JINYHOM HW3MEPUTENIIBHOM M perucTpupyromeit ammaparypsl. Ilpu sTom
MIPUEMHHK, 00JIa a0 O0JIBIIEH TyBCTBUTEIIBHOCTRIO MTPH PETHCTPAIIUN CUTHAIOB U OoJiee
COBEpIICHHBIMU AITOPUTMAMH HX OOpa0OTKH, MO3BOJIAET MOIYYUTH OONBIIHE OOBEMBI

uHpOpMaLIUH.
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WNudopmanus uMeer omnpeeleHHble (YHKIMU U ATambl OOpalieHus B OOIIECTBE.
OCHOBHBIMHU U3 HUX SIBIISIFOTCSI:

® no3umasamenvHas, 1ENb KOTOPOW — MOJlydeHHEe HOBOW HHpopmanuu. DyHKuusA
peann3yercsi B OCHOBHOM Yepe3 TaKHe 3Tarbl oOpameHust nHOpMaIuy, KakK:

- ee cuHTe3 (MPOU3BOJICTBO),

- IPEJICTaBIICHHE,

- XpaHeHue (meperaya BO BpEMEHH),
- BoctipusiTHe (OTpedIeHHe);

®  KOMMyHUKamueHas — QyHKIHS OOIEHHS JIIOACH, pealin3yeMas yepe3 TaKue 3Tambl
oOparenust nHGopMaIuu, Kak:

- mepeayva (B MPOCTPAHCTRBE),
- pacnpe/elieHue;

® ympasnenueckas, 11elb KOTOPOW — (OpMHUpPOBaHUE 1€]1eCO00Pa3HOrO MOBEACHMS
YIpaBIAEMOW CHCTEMBI, TOdydaromed uHpopmanuoo. Irta (yHKOus wHOOpMAIH
HEPa3pbIBHO CBs3aHA C IIO3HABATEJIbHOM M KOMMYHMKAaTMBHOM M peanu3yercss 4epe3 Bce
OCHOBHBIE dTanbl oOpalleHus, BKItoyas o0padoTKy.

WNudopmanuio, KOTOpyr0 IMOJy4yaeT 4eJIOBEK, MOXHO CUUTATh MEpPOH yMEHbIIEHUS
HeompeaeneHHoCcTH 3HaHuM. Eciau HekoTopoe coOOIIeHHEe NPUBOJUT K YMEHBUICHHUIO
HEOIpeAEIEHHOCTH HAIIUX 3HAHUH, TO MOKHO IOBOPHUTH, YTO TAKOE COOOIIEHUE COACPHKHUT
undopmarnuto [4, c. 75]. Ilonxoa k uHDOpMAIIUU KaK MEpPE YMEHBIIIEHUS HEONPEIeICHHOCTH
3HaHWUN TO3BOJISIET KOJIMYECTBEHHO M3MEPATh MH(POPMAIMIO, YTO YPE3BbIYAHO Ba)KHO IS
UH(POPMATUKH.

PaccmoTpuMm KoHKpeTHBIH mpumep. IlycTh y Hac uMeeTcss MOHETa, KOTOPYIO MbI
OpocaeM Ha pPOBHYIO NMOBEPXHOCTb. C paBHOM BEPOATHOCTHIO MPOM3OMIET OJHO U3 ABYX
BO3MOXXHBIX COOBITUH — MOHETa OKaXeTCSd B OJHOM U3 JABYX IOJIOKEHUH: «Open» WU
«perIKay.

MOXHO TOBOPUTH, YTO COOBITHS PaBHOBEPOSATHBI, €CIU IPU BO3PACTAIOIIEM YHCIIE
OTBITOB KOJIMYECTBA BbI «OpJia» M «PELIKW» MOocTeneHHo conmxkatorcs. Hanpumep, ecinu Mbl
Oopocum MoHety 10 pas, TO «open» MOXKET BBINACTh 7 pas, a pemka — 3 pasza, €Clii MOHETY
o6pocum 100 pa3, To «opem» MoxeT BbImacTb 60 pa3, a «pemka» — 40 pa3, ecnu Gpocum
MoHety 1000 pa3, To «open» MoxkeT Beimactb 530 pas, a «pemwka» — 470 u 1.0. B utore npu
OueHb OOJIBIION CepUU OMBITOB KOJWYECTBA BBIMAJACHUM «OpJIa» M «PEIIKH» MPAKTHUYECKH

CPaBHSIFOTCSI.
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[Tepen OpockOM CyYIIECTBYeT HEONPECICHHOCTh HAIUX 3HAaHWUN (BO3MOXKHBI [[Ba
coObITHSI), W, KaK ymaJeT MOHETa, Mpejacka3aTh HeBo3MoxHO. [locie Opocka HacTymaet
IIOJIHAsl OIPEJENIEHHOCTh, TaK KaK Mbl BUAMM (IIOJy4aeM 3PUTENIBHOE COOOILEHHUE), YTO
MOHETa B JaHHbII MOMEHT HaXOJIUTCsS B ONPEAEICHHOM IOJIOKEHUH (HAlpUMEp, «Ope»).
310 coolIIeHNe TPUBOIUT K YMEHBIICHUIO HEONPEICICHHOCTH HAIIMX 3HAHWH B JBa pasa,
TaK Kak 10 OpocKa Mbl MMEJH JiBa BEPOSATHBIX COOBITHS, a TOCIEe OpOcKa — TOJIBKO OIHO, TO
€CTb B JIBa pa3a MeHbIIEe. ' 0BOPAT, 4TO MOJYyYEHO KOJIMYECTBO HHPOpMALIUK, paBHOE 1 OUTy.

bur sBngercs MHUHUMaJbHOW €AMHUIEH H3MEpPEeHUs KojaudecTBa HHGOpMalMH, a
CJICAYIONICH 10 BeTMYMHE €ANHUIICH ABIsETCS OalfT, MpruuemM

1 Gaiit = 2% 6ur = 8 Gur

B undopmaruke cuctema oOpa3oBaHUSI KPAaTHBIX €IMHUL M3MEPEHMs KOJIMYECTBA
UHpOpPMALUU OTJIMYAETCS OT MNPHUHATHIX B OonblIMHCTBE Hayk. KommbroTrep omepupyer
YUCJIaMU HE B JECATHUYHON CHCTEME CYMCIIEHHS, a B JBOMYHOH, MOATOMY B KpaTHBIX
eJIMHUIIAX U3MEPEHUs HHPOPMALIUU UCIIoNb3yeTcs Kodpduuuent 2",

Tak, kpaTHble OaliTy €AMHHUIBI H3MEPEHUs KOJIMYECTBA MH(POPMALUU BBOJATCA
CJIEAYIOIIUM 00pa3oM:

1 K6aiir = 2" 6aiir = 1024 Gaiir;
1 M6aiir = 2'° K6aiit = 1024 K6aiir;
1 [6aiir = 2'° M6aiir = 1024 MGaiir.

CymiecTByeT HECKOJIbKO Mep HMH(pOpMalMU: CHUHTaKCHYeCKas Mepa, CeMaHTHUYecKas
Mepa u mparmaruyeckas wmepa [2]. CuHTakcuueckas Mepa — 3TO Mepa KOJIMYEeCTBa
uHpOpMallMU, KOTOpas omnepupyer ¢ o0e3nuueHHOW uHpopMmanuel, He BbIpaXkarolen
CMBICJIOBOIO OTHOIIEHHMsSI K 00bekTy. CemMaHTHYecKass Mepa CIYKUT I U3MEpPEHHs
CMBICJIOBOTO COZIEpKaHUSI MHPOpMAIMH, T.€. €€ KOJIMYECTBA HA CEMaHTHYECKOM YpPOBHE.
[Tparmatuyeckass Mepa onpenessieT MoJe3HOCTh HHPOpMaluu (LIEHHOCTb) Ul JOCTHKEHHUS
I10JIb30BATEJIEM ITIOCTABJICHHOM LIETH.

Jlia n3MepeHuss MHQOpMalMM Ha CUHTAKCMYECKOM YPOBHE BBOJSTCS JIBa MapaMmerpa:
o0peM uHpopManuu (AaHHbIX) — V (00BEMHBINM MOAX0J) M KoinyecTBO MHpopmanuu — |
(SHTPOTNUIHBINA MTOAXO).

Obvemnubiti nooxoo. Ilpu peanuzanuu WHGOPMAIMOHHBIX MPOIECCOB HH(MOPMAIIHS
nepesaeTcsl B BUJIe COOOIIEHUS, MPEACTABISAIONIEr0 cOO0H COBOKYITHOCTh CUMBOJIOB KaKOI'0-
mn6o andasura. Ilpyu 3TOM KaxabIii HOBBII CHMBOJ B COOOIIEHUH YBEIMYUBAET KOJIUYECTBO
uH(pOpMaLINK, TPEACTAaBICHHON MOCIEI0BATEIbHOCTHIO CUMBOJIOB JaHHOTO andasuta. Ecin

TCIICPb KOJIUYCCTBO I/IH(l)OpMaLII/II/I, coz[epxcameﬁcs{ B COO6IJ_IGHI/II/I n3 OAHOro CHMBOIJIA,
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IPUHATH 32 €AMHUILY, TO 00beM HHpopMaru V B J000M IpyroM cooOIIeHuu OyJIeT paBeH
KOJINYECTBY CUMBOJIOB (pa3psaoB) B 3TOM coobuieHnd. Tak Kak ofHa U Ta ke nHpopManus
MOKET OBITh MpEACTaBlieHa MHOTHMHU Pa3HBIMH CHOcOO0aMH (C HCIOIB30BAaHUEM pPAa3HBIX
anaBUTOB), TO W EAWMHHUIIA W3MEpeHHs HHGOpMaNHH (JTaHHBIX) COOTBETCTBEHHO OyneT
MEHSTBCS.

Tak, B AecATUYHOM cHUCTEME CUMCIEHHUS OJIUH pa3psa]l UMeeT Bec, paBHbIl 10, u
COOTBETCTBEHHO €AMHUIICH H3MepeHHs uHbopmanuu Oyner oum (mecATUYHBIN pa3psam). B
3TOM cily4ae cOoOOIIeHHE B BUJIE N-pa3psiIHOTO YKciIa UMeeT 00beM JTaHHbIX V = N TuT.

B nBouuHON cucTeMe CuuCICHUS OAMH pa3psii HMEET BeC, paBHbI 2, U
COOTBETCTBEHHO €IMHUIICH N3MepeHus nHpopmamu Oyaer 6um (IBOMUHBINA pa3psan). B stom
ciy4ae cooOIIeHre B BUIE N-pa3psAIHOTO YUCIIa UMEeT 00beM JaHHBIX V = N Our.

CoznaTenu KOMIBIOTEPOB OTHAIOT TMPEANOYTEHHE HWMEHHO JABOUYHOW CHCTEMeE
CUHCIICHUS, MTOTOMY YTO B TEXHMYECKOM YCTpPOMCTBE HamOOjee MPOCTO PEeaan30BaTh IBa
Pa3IMYHBIX COCTOSIHHS, HAIPUMEP: JAUOJ OTKPHIT WM 3aKPBIT, KOHJCHCATOP 3apsKCH WIIH
He3apshkeH U T.101. (CUCTeMbl CUHCIIEHUS! PAcCMaTPUBAIOTCS B JAHHOM IMOCOOUU B CIEAYIOIIEM
paznerne.)

Oumponutinelii.  nooxoo. B teopunm wuHDOpMAMM W KOIWUPOBAHHS IPHHAT
SHTPOMUIHBIN MOIXO0/ K U3MEPEHUI0 HH(OpMAIH. DTOT TOJAXO0 OCHOBAH Ha TOM, 4TO (akKT
noinyuyeHuss uWHGOpMalMKU  BCerja CBsA3aH C  YMEHbBIIEHHWEM  pPa3HOOOpaszus Wi
HEOMPEeNIEHHOCTH (PHTPONMM) cucTeMbl. Mcxoast U3 3TOro, KoJauyecTBO HMH(opManuu B
COOOIICHNN OTpeAessieTcss KaKk Mepa YMEHBIICHHS HEONPEHIeNICHHOCTH COCTOSHUS JaHHOU
CHCTEMBI TIOCJIE MONTyYeH sl cooOmeHust. HeompeneneHHOCTh MOKeT ObITh MHTEPIPETHPOBAHA
B CMBICJIE TOT'O, HACKOJBKO MaJl0 M3BECTHO HAONIOJATEN0 O JaHHOM cucreme. Kak Toibko
HaOJroAaTeNb BBIABUII YTO-HUOY/b B (DM3NYECKON CHCTEME, SHTPONUS CUCTEMBbl CHM3HMJIACH,
TaK Kak i HaOroiaTesns cucremMa craia 6oJiee ynopsg04eHHOM.

Takum o00pazoM, MpH SHTPONUMHOM MOAXOJAE MOJ HH(pOpMalUUeld TMOHUMAETCs
KOJIMYECTBEHHAs] BEIWYMHA WCUE3HYBIIEH B XOA€ KaKOTo-ITuOo mporecca (MCIBITaHUs,
U3MEpeHus U T. 1.) HeompenaeneHHocTu. IIpu sTom B KauecTBe Mepbl HEONPEAEICHHOCTU
BBOJUTCS SHTponus H, a konndyecTBo nH(pOpMAIMK PABHO:

I = Hapr* Haps )
rie Hapr — anipropHas SHTPOIHS O COCTOSHUU UCCIIEyeMOM CUCTEMBI MU NIPOIIecca;
Haps — anmocTepropHast SHTPOIHSL.
Anocmepuopu (0T nat. @ POSteriori — u3 mociaeayIoIIero) — MPOUCXOIAIIEe U3 OIbITa

(ucTBITaHUsI, U3MEPECHHUS).
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Anpuopu (OT nat. a Priori — u3 NpeIecTBYIONICT0) — MOHITHE, XapaKTePHU3YIOIIee
3HaHUE, IPEIIECTBYIOLIEE ONBITY (MCIBITAHUIO), U HE3aBUCUMOE OT HETO.

B cnyuae korna B xo/e HUCIBITAHUS MMEBILIASCS HEOMPEICICHHOCTh CHATA (TONIy4YeH
KOHKPETHBIN pe3ynbTart, T. €. Haps = 0), KoNn4ecTBO MoJIy4eHHOW MH(OPMALUN COBIANAET C
HIepBOHAYaIbHOM dHTponUer | = Hapy.

Awmepukanckuii yaensrii K. IlleHHOH 000011/ MOHSATHE MEPHl HEONPEAEICHHOCTU
BbIOOpa H Ha cnywaii, xorga H 3aBUCHT HE TOJBKO OT 4MCIA COCTOSHHM, HO U OT
BEPOSITHOCTEH 3TUX COCTOSHUM.

®opwmyna [llenHoHa: N
| =-2 pilog: pi,
. i=1
r7ie Pi — BEPOSATHOCTD I-TO COOBITHS.

[Tpu paBHOBEpOATHOCTHBIX BbIOOpax (hopmyna lllennona mpeobpasyercs B Gpopmyiry

Xaprnu:
I=logoN ww 2'=N,
rae N — KoJIM4ecTBO PaBHOBEPOSITHBIX COOBITHIA,
| — xonmmuecTBO MHDOPMALIHH.

be3 mHpopmManmuu HE MOXET CYIIECTBOBATH KM3Hb B JIIOOOH (GopMe W HE MOTYT
(YHKLMOHUPOBATh CO3/IaHHBIE YEJIOBEKOM JII0Oble HMH(pOpMalMOHHbIE cHcTeMbl. be3 Hee
OMOJIOTHYECKHEe U TEXHUYECKHUE CHUCTEMBI IPEJICTABIAIOT I'PyLy XUMHUECKUX 3JIEMEHTOB.
OO01ieHne, KOMMYHUKAIMKM, 0OMEH MHQOpMaIel NpUCylu BCEM JKUBBIM CYIIECTBaM, HO B
0Cc000i1 cTeneHu — 4enoBeKy. byayun akkyMynrpoBaHHON U 00pabOTaHHOM ¢ ONpeneIeHHbIX
No3uLMH, UHPOpPMALUs JaeT HOBBIE CBEACHHUS, MPUBOAUT K HOBOMY 3HaHuIO. Ilomydenue
UHPOPMALIUU U3 OKPY)KAIOLIEro MHpa, €€ aHaIu3 U TeHEPUPOBAHHUE COCTAaBIAIOT OJHY M3

OCHOBHBIX q)YHKIH/Iﬁ YCJIOBCKA, OTIIMYAIOUIYIO €T0 OT OCTAJIbHOI'0 ) KUBOTHOI'O MHpaA.

Bonpocel 11 caMonpoBepKU
Jaiite onpenenenre nHGOpMaTHKE.
KakoBa o0mast ctpykTypa nHGOpMaTUKN?
Omnpenenure cBA3M UHPOPMATUKH C IPYTUMHU HAyKaMH.
Kakue omnpenenenust moHATHA «HH(GOpPMAIHs» BBl 3HaeTe?
HazoBute (hopmbl oTpaskeHHsI B AKHBON U HEXKHUBOH MPUPOJIE.
Kakue Bam U3BECTHBI IPUEMHUKH U UCTOYHUKU UHPOpMAIUN?

Kakue @pynkunu BomonaHseT nHdopmanus B oo1iecTse?

© N o g bk~ w D e

Pacckaxure o Mmepax nHpopmanuu.
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9. B kakux enuHUIIAX MOXXHO U3MEPATh HH(POpMAITHIO?

10. B uem CcyTh pa3IMYHBIX TOAXOA0B K H3MEPEHUIO HH(POpMAITUN?

Jlureparypa

1. Axynos, O.A. Uudopmaruka: 6a30oBbIii Kypc: yued. mocobue ajisi CTYACHTOB /
O.A. Akynos, H.B. Measenes. — M.: Omera-JI, 2005. — 552 c.

2. bemenkos, C.A. UndopmaTtuka. Cuctematuyeckuii Kype. YueoHuk mis 10 kmacca
/ C.A. bemienkos, E.A. Pakutuna — M.: JTaboparopust ba3oseix 3nanuii, 2001. — 432 c.

3. Kaiimun, B.A. Uadopmaruka: yuaed. — M.: TK Ben6u, N3a-Bo Ilpocnekt, 2007. —
272 c.

4. VYrpunosuu, H.JI. UndopmaTrka u HHPOPMAIIMOHHBIE TEXHOJIOTUH. YUYEOHUK IS

10-11 knaccos / H.A. YrpunoBuu. — M.: bunowm. Jlaboparopust 3Hanwmii, 2002. — 512 c.

Paznea 2. CUCTEMbBI CYHUCJIEHUA

[IpencraBiaenne uHGOpMALMK MPOUCXOMUT B PA3NUUHBIX (opMmMax B Ipolecce
BOCIIPHSATHS OKPY)KAIOLIEH Cpe/ibl )KUBBIMU OpraHM3MaMM M 4YeJIOBEKOM, B Ipoliecce oOMeHa
uHpOpMaLell MeX/1y YeIOBEKOM U YEJIOBEKOM, YEIOBEKOM U KOMITBIOTEPOM, KOMIIBIOTEPOM U
KoMIbtoTepoM U T.1. [IpeoOpazoBanue wuHboOpManuu W3 OAHOW (HOPMBI TIPEACTABICHUS
(3HAKOBOI cUCTEMBI) B APYT'YIO Ha3bIBAETCs Koouposanuem [4, c. 85].

CpencTBOM KOAMPOBAHUS CIY)KUT TaOJIHMIIa COOTBETCTBHUSI 3HAKOBBIX CHCTEM, KOTOpast
yYCTaHABJIMBAET B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXIY 3HAKaMHU WM TpyNIamMH 3HAKOB
JIBYX pa3lM4YHBIX 3HAKOBBIX CHUCTeM. B mporecce oOMeHa nH(poOpMalmeil 4acto mpuxoauTcs

MMPOU3BOJAUTE OICPAllMK KOAHUPOBAHUA U ACKOJUPOBAHUA I/IHCbOpMaI_[I/II/I. HpI/I BBOAC 3HaKa
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andaBuTa B KOMIBIOTEP IIyTEM HaXXKaTHs COOTBETCTBYIOIIECH KIABUIIM Ha KIABUATYpe
NPOUCXOIUT KOJAMPOBAHHE 3HAKa, TO €CTh MpeoOpa3oBaHUE €ro B KOMITBIOTEpHBIH Kkon. [lpu
BBIBOZIC 3HAKa Ha HKpaH MOHMTOpA WJIM HPUHTEp HPOUCXOIUT OOpaTHBIM mpouecc —
JIEKOMPOBaHME, KOIZla M3 KOMIIBIOTEPHOIO KoJa 3HaK IpeoOpasyercs B €ro rpafuueckoe
U300paxxeHue.

B kommbloTepe ans  mpeAcTaBiIeHHS HHGOPMAIMM  UCHOJB3YETCS  JABOMYHOE
KOJMPOBaHUE, TaK Kak YAaloCh CO3JaTh HaJIEXKHO paloTarolye TEXHUYECKHE YCTPOMCTBA,
KOTOPbIE MOT'YT CO CTOIPOLICHTHON HAJEKHOCTBIO COXPaHATh M PACIO3HABATH HE OoJsiee BYX
cocTosHu# (uudp):

® 3JIEKTPOMAarHuTHbIE pelie (3aMKHYTO/Pa30MKHYTO;

®  y4yacToK IIOBEPXHOCTHU MarHuTHOIO HOCUTEIIS uHpOpMaLUU
(HaMarHW4eH/pa3MarHuyeH ),

® yYacTOK IIOBEPXHOCTH JIA3EPHOT'0 TUCKA (OTpakaeT/He OTPaKaeT);

® TpUITEP, MOXKET YCTOMYMBO HAXOJUTHCA B OJHOM U3 JIBYX COCTOSIHMH, LIMPOKO
UCIOJIb3YeTCsl B ONIEPATUBHOM NMaMATH KOMIIbIOTEpPA.

[TosToMy Bce Bupl HH(GOPMAIMKA B KOMIIBIOTEPE KOAUPYIOTCS HAa MAIIMHHOM SI3BIKE, B
BUJI€ JIOTUYECKUX TTOCIIEIOBATEILHOCTEH HYJIeH U euHUIl (HarnpuMmep, 1 — ecTh Tok B 1enu, 0 —
TOKa B 11enu HeT). Lludpel ABOMYHOr0 KoAa MOXKHO paccMaTpuBaTh Kak J1Ba paBHOBEPOSTHBIX
cocrosiHus (cobbrtus). [lpu 3amucu aBouyHON 1UGPHI peanu3yercs BHIOOP OJHOTO M3 JABYX
BO3MOXHBIX COCTOSIHMH M, CIJI€JIOBATEIbHO, OHA HECET KOJIMYEeCTBO HMH(popMamuu, paBHOE |
oury.

BaxHo, uTo kaxxaas 1udpa MalImHHOTO JBOUYHOTO KOJ/ia HeceT uH(popMmaluo B 1 OUT.
Taxum oOpa3om, 1Be 1UPpeI HecyT HHpOopMaIHIo B 2 OuTa, Tpu UQpsl — B 3 OuTa U T.1.

Cucmema cuucieHusi — STO COBOKYITHOCTH IPHEMOB M TPAaBHJ HAMMEHOBAHUS U
0003HaYEHHSI YHCEI, TIO3BOJIIONINX YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEKITY
J0OBIM YHUCIIOM U €ro NpeACTaBIEHHUEM B BHJIE KOHEYHOI'O 4YMcia CUMBOJIOB. OCHOBaHMEM
CHCTEMBI CUMCIICHHs Ha3bIBA€TCsI KOJMYECTBO CHMBOJIOB, C IOMOIIBIO KOTOPBIX U300paXkaeTcs
YKCIIO B JAHHOU cucTeme cuncienus [ 1, c. 54].

B mo6oif cucreme cuucineHus BblOUMpaeTcss aiaQaBUT, NPEACTABIAIOLUN €000
COBOKYITHOCTh HEKOTOPBIX CUMBOJIOB (CJIOB MJIM 3HAKOB), C TIOMOII[BI0 KOTOPOTO B PE3yJIbTaTe
KaKuX-1100 oreparuii MOKHO MPEACTaBUTh J1I000e KonmuuecTBo. M300paskeHne kakoro-imdo
KOJINYECTBA HA3bIBACTCA YHCIOM, a CUMBOJBI andasuta — mudppamu. CUMBOIBI andaBuTa

JOJIDKHBI OBITh Pa3HbIMHU U 3HAYCHUC KAXKIOI'0 U3 HUX TOJIZKHO OBITh U3BECTHO.
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B coBpemenHoM Mupe Hambosiee pacIpOCTPAaHEHHOM SIBIISETCS JECATHYHAs cHCTEeMa
CUHCIICHUS, IPOMCXOXKACHUE KOTOPOI CBA3aHO C MaibleBbIM cueToM. OHa Bo3HUKIa B UHaun
u B Xl Beke Obuia nepenecena apadamu. [103TOMy JECATUYHYIO CHUCTEMY CUMCIICHHUS CTalu
Ha3bIBaTh apaOCKOM, a HCMONb3yeMble AJI 3aliCH 4Yucel HUQPBI, KOTOPHIMH MBI TENeph
none3yemcst, — 0, 1, 2, 3,4,5,6,7, 8,9, - apabckumu.

C nmaBHHMX BpeMeH ISl MOJCYETOB M BBIUMCICHUIN MPUMEHSITUCH PA3IMYHbIE CHCTEMBI
cuMcieHusi, Hamnpumep, Ha JlpeBHeM BocToke 10BOJIBHO MIMPOKO ObLIa pacHpocTpaHeHa
JIBEHAJIaTepUuHas cuctemMa. MHorue mpeameTsl (HOXH, BHJIKH, Tapeldkd U T. J.) U cehdac
CUMTAIOT MAIOKMHAMH. YHWCIIO MecsilleB B Toay — JBEHaIUaTh. OJTa CHUCTEMa CUHCICHUS
COXpaHWJIaCh B aHIJIMUACKOM cucteme Mep (Hampumep, | ¢yt = 12 mi0iMOB) U B JIEHEKHOU
cucteme (1 mmnnuur = 12 nencos). B /Ipeuem BaBunone cyiiectBoBania BecbMa CIIOKHAS
niectuaecsaTepuyHas cucreMa. OHa, Kak U IBeHaIlIaTepUyHasi B KaKOKH-TO Mepe COXpaHUIACh U
JI0 HallMX JHEeH (Hampumep, B cucteMme usMepeHust Bpemenu: 1 u = 60 mun, 1 mun = 60 c,
AQHAJIOTMYHO B cucTeMe usMepenus yrios: 1° = 60 muH, 1 mun = 60 c).

[Tepsbie udpsl (3HaKK A1 0003HAYCHUSI IU(P) MOSBUIUCH Y €TUIITSH U BaBUJIOHSH. Y
psaa HapoJoB (ApeBHUE TPEKU, CUPUHIBI, GUHUKUAHE) nudpamMu ciyxaT OyKBbl anaBura.
Amnanornunas cucrema a0 XVI Beka nmpumensinacek u B Poccun. B Cpennue Bexka B EBpore
MOJB30BAIUCH CHCTEMOM pPHUMCKHX HH(p, KOTOPYIO ceidac dYacTo MNPUMEHSIOT IS
o0o3HayeHHs] TJIaB, YacTeil, pa3leloB B pAa3IMYHOTO pOJa JOKYMEHTax, KHHUrax, Uit
0003HaYEHMSI MECSIIIEB U T. 1.

Bce crucrembl cunciieHus MOKHO pa3ZIelTuTh Ha TIO3UITHOHHBIC M HEMO3HIIMOHHEIE.

Heno3zuyuonnvie cucmemsl cuucienusi — CACTeMa, B KOTOPOM CHMBOJIbI, 0003HaYa0IINE
TO WJIM WHOE KOJMYECTBO, HE MEHSIOT CBOETO 3HAYEHHS B 3aBUCHMOCTH OT CBOETO
MECTOMOJIOXKEHUS (MO3ULMH) B U300paKEHNUH YUCIIa.

3anuch ynciaa A B HEMO3UIMOHHON cucteMme cumcieHuss D Moxer ObITh MpencTaBieHa

BBIPAKECHHUEM:

N
Ap=D1+Dy,+...+Dy= 2 Dj
i=1
rae Ap — 3anuch gucia A B cucreMme cunciaeHus D; Di — CHMBOJIBI CHCTEMBL.

Heno3uunoHHOW CUCTEMON CUYMCIECHHS SIBJIAETCS camas MpOCTas CHCTEMA C OJHUM
CUMBOJIOM (Tanoukoit). J{st n300pakeHus: Kakoro-mudo 4ucliia B 3TOH CUCTEME HaJl0 3alucaTh
KOJIMYECTBO MMAaJOUEK, paBHOE JaHHOMY uyuciay. Hanpumep, 3anuch uncna 12 B Takol cucreme
cuncienus Oyaet umeth Buma: 111111111111, rae kaxknas «manodka» o003HaUYE€HAa CHMBOJIOM

1. Orta cucreme He 3P pekTrBHA, TaK Kak (popma 3amrcu 04eHb IPOMO3/IKa.
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K HeHO3HHI/IOHHOﬁ CUCTCMC CUHCIICHUA OTHOCUTCA W PUMCKas, CUMBOJIbI aﬂ(l)aBI/ITa

KOTOpOH 1 0003Ha4aeMON UMM KOJUYECTBO MPECTABICHBI HUXKE.

Pumckue nudper I V X L C D M
3nayenue (0603HaUaeMoe 1 5 10 50 100 500 | 1000
KOJIMYECTBO)

3anuch 9ucel B ATOH CUCTEME CUMCIICHUS OCYIIECTBISIETCS MO CIICAYIOIIUM MTPaBHIIAM:
1) ecnu nudpa cieBa MEHbIIE, 4yeM Mudpa crpaBa, TO JieBas udpa BeIUUTACTCS H3
npasoii (IV: 1 <5, cnegoBarensho, 5 - 1 =4, XL: 10 <50, cnepoBarensHo, 50 — 10 = 40);

2) eciii nudpa crpaBa MEHbBIIEC WM paBHA IUGpPE CleBa, TO 3TH MU(PHI CKIAIbIBAIOTCS
(VI:5+1=6,VI:5+1+1+1=8, XX: 10 + 10 = 20).

Tak, uncino 1964 B pumckoii cuctem cuucienuss umeer sug MCMLXIV (M — 1000,
CM - 900, LX — 60, IV — 4), 31ecb «1eBIATbCOT» MOTYYaeTCs] MOCPEACTBOM BBIYUTAHUS U3
«TBICSIYMY» YHCJIA «CTOY», IIECThIACCIATY - MOCPEACTBOM CIOKEHHUS «IIATHIACCATHY U «ICCITHY,
«UETBIPE)» - MOCPEICTBOM BBIYUTAHUS U3 «IISATU» «CIUHULIBI.

B o0miem cityyae HEMO3HIIMOHHBIC CHCTEMbI CUHCIICHHS XapaKTePU3YeTCs CIIOKHBIMU
croco0aMM 3alMCH YHUCENI M IIPaBHJIAMU BBIOJIHEHHS apu(METHYECKHX omepanuid. B
HACTOSIIEE BpeMsi BCe HauOOJee pPACIPOCTPAHCHHBIC CHUCTEMBI CUHCICHHS OTHOCATCA K
paspsay NO3UIMOHHBIX.

To3uyuonnoti cucmemoul cuucieHuss Ha3bIBAIOT CHCTEMY CUYHUCIICHHS, B KOTOPOH
3HaueHUs UGB ONPeAeTIeTCs €¢ MECTOIONOKEeHHEM (TTO3UIINeH ) B M300paKeHUH YHCIIa.

VYnopsigouennsiit Habop cumBojiioB (uudp) {ap, &, ..., an}, HCHOIB3YEeMBIA JIA
MIPEeJICTaBICHUS JTIOOBIX YMCEN B 33/IaHHOM MO3UIIMOHHON CUCTEME CUMCIICHHS, Ha3bIBalOT e
angpasumom, uucino cumBosioB (uudp) andasura P =n + 1 - ee ocnosanuem, a camy
CUCTEMY CUMCJICHHsSI HAa3bIBAIOT P-uyrou. OcHosanue TO3UIUOHHON CHCTEMBI CUHCICHUS —
KOJIMYECTBO PA3IUYHBIX U, UCIOIB3YEeMbIX IS M300paKEHUST YHCENT B JIAHHOW CHUCTEME
CUUCJICHHS.

CaMoit mpUBBIYHON CHUCTEMOM ISl HAC SIBISIETCS JIECSATUYHAS cucTeMa cumclieHus. Ee
andasut — {0, 1, 2, 3, 4, 5,6, 7, 8, 9}, a ocHoBanue p = 10, T. €. B 3TO¥ cucTemMe I 3aMUCH
TOOBIX YHCEN MCTONb3yeTcs TONbKO 10 pa3nuuHbix CUMBOIIOB (IIHGP). ITH U PHl BBEICHBI
JUTst 0003HaYeHHUS MepBhIX 10 MoceI0BaTeIBHBIX YHCEIN, a BCE TIOCISAYIONUE YHCIIa, HaunHas

¢ 10 u 1. 1., obo3HayaroTCs yke 0€3 HCIOoJIb30BaHUA HOBBIX Hu@p. JlecarnyHas cucrema
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CUMCIICHUSI OCHOBAaHA HAa TOM, YTO JIECATh €IMHUIl KAXIOTO paspsiaa OOBEAWHSIOTCS B OJHY
€AMHHMILY COCEHETO CTAPIIETO paspsa, MOATOMY KaXIbIi pa3psi UMEET BeC, PaBHBINA CTEIICHU
10.CrienoBaTenbHO, 3HAUEHUE OJTHON M TOM e MUQPHI ONMPEALISICTCS €€ MECTOTOI0KCHUEM B
M300paKeHUH YHCIIa, XapaKTeprU3yeMbIM cTereHbro yncia 10.

B mo3unnonHoM cucTeMe CUYMCICHUS 4HCcio (3anucanHoe 3HakamMu Ay, An1, Anz, ...)
MOJKET OBITh MPEICTABICHO KaK CyMMa CTEIIEHEH OCHOBAHUS CHUCTEMbI CUUCIICHUS (0003HAYNM
ero B), yMHOXXEHHBIX Ha KOADOUIIMEHTHI, KOTOPBIMU SBISIOTCS A, Ap-1 ...

AnAniAnz . At Ag AL As... =A*B "+ A* B+ . +A*Bt + Ag*BY +A *BT +A*B ..

Hanpuwmep:

45, 1810 = 4*10" + 5*10° + 1*10™ + 8*107
JlecsITUUHBIN UHIEKC BHU3Y YMCIIA YKa3bIBA€T OCHOBAHUE CUCTEMbI CUMCIICHUS.
[Ipu pabGoTe ¢ KOMIIbIOTEpAMHU NPHUXOAMTCS MApaUICIbHO HCIOJIb30BaTh HECKOJIBKO

MNO3MITMOHHBIX CHUCTEM CYHUCIICHUA (qame BCETO ABOHMYHYIO, BOCBMCPUUYHYIO, ACCATUYHYIO U

[IECTHAALIATEPUYHYIO).
Hecsatuynas JBonynas Bocemepuynas IllectHanuarepuyHas
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
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ApudmeTndeckne NeWCTBUS HAJl YUCIAMHU B JIFOOOH MO3UITMOHHON CUCTEME CUUCICHUS
MPOU3BOAATCS 10 TEM K€ IPABUJIAM, YTO U B AECATUYHOU CUCTEME.
B ocHOBe cioxeHHsT 4YHCel B ABOMYHOM CHUCTEME CUHCIECHHUS JIEXKHUT TaOJIHIa

CJIOKCHUA OJHOPA3PATHBIX IBONYHBIX YHUCECII:

0+0=0
0+1=1
1+0=1
1+1=10

B ocHOBe BHIUMTAHUS JICKUT Ta6HI/ILIa BbBIUUTAHUA OJHOPA3ZPAAHBIX IBOWYHBIX YUCCII.
[Ipu Bbruntanuu u3 Menbiiero yucia (0) 6ompuiero (1) mpou3BOAUTCS 3aeM M3 CTapILEro

pa3psaa. B Tabnune 3aem o603HaueH 1 ¢ uepToii:

0-0=0
0-1=11
1-1=1
1-1=0
B OCHOBC YMHO)KCHI/IH JICKUT Ta6JII/IHa YMHO)KGHI/ISI OI[HOpa?,pSIIIHI)IX JOIBOUYHBIX YHUCECII:
0*0=0
0*1=0
1*0=0
1*1=1

Onep alug  OCJIICHHA  BBIIIOJIHACTCA IO  AJITOPUTMY, HOI[O6HOMy AITOpUTMY

BBIIIOJIHEHMS JIEICHHUS B JECATUYHOM CHCTEME CUMCIICHHS. HaHpI/IMep, pa3aciiuMm 4uciio 1102

110, (11,
11 '10

2

Ha 11, :

0

AHaJOTMYHO MOXHO BBINOJHATH apU(METHUYECKHe JEHCTBUS B BOCHBMEPUYHON U
HIECTHA/IIATEpUYHON cucTemMax cuucieHus. Heo0XoaumMo TONBKO NMOMHHUTH, YTO BEJIWYMHA
[IEPEHOCA B CIECAYIOLIUN pa3ps IPU CI0KEHUHU U 3a€M U3 CTapILIEro pa3psaa pyU BEIYUTAHUU
OIIPEIENAETCS BEINYNHON OCHOBAHUS CUCTEMBI CYUCIICHMUS.

Jlis npoBeneHus apuMETHUYECKUX Olepaluidi HaJ 4YHCIaMH, BBIPA)KEHHBIMH B
pa3IMYHBbIX CHUCTEMaX CUMCIEHUS, HEOOXOUMO MePEeBECTH UX B OJHY U Ty ke cucrtemy. llpu
[IEPEBOJIEC 4YMCENI M3 OJHOM CHUCTEMBl CUUCIEHUS B JPYI'yl0, CIEAYeT IIPUACPKUBATHCS

CICAYIOUX ITPpaBHIIL:
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1. TIlepeBon yucen B ABOMYHYIO CUCTEMY CUMCIICHUS:
1.1. U3 6ocbmepuunoti cucTeMbl CUUCIIEHUS:
HyxHo xaxnyro mudpy BOCBMEPUYHOIO YMCIa 3amucaTh TpUanoil (Tpoikoi) uudp
JBOMYHOI CHCTEMbI CUUCIICHUS.
Hanpuwmep: 2745 =010 111 100,
1.2. U3 0oecamuunoti CUCTEMBI CUUCIICHUS:
HyxHo nenuth uncno Haeno Ha 2, moka MoclieiHee MOJyYeHHOE HEMOJIHOEe YacTHOE
HE CTaHET PaBHBIM HYJIIO, U MIEpENucaTh OCTATKH B OOpPaTHOM IMOPSIJIKE.
Hanpumep: 81 : 2=40 (1)
40:2=20(0)
20:2=10(0)
10:2=5(0)
5:2=2(1)
2:2=1(0)
1:2=0()
Otser: 8110=1010001,
Jlst mepeBoAa IpoOHOM YacTu (WM YHMCIIa, Y KOTOPOro «0» IeNbiX) YMHOXKaeM €€ Ha
2, uenas 4acTh MPOU3BEACHUS — TiepBas mudpa YUCIa B JBOMYHOM CHCTEME; 3aTeM,
oTOpachIBasi y pe3ynbTara [elylo 4YacTb, BHOBb YMHOXaeM Ha 2 u T.1. ClieyeT 3aMeTUTh, 4To
KOHEYHas JIeCATUYHAs APOOb MPU ITOM BIIOJTHE MOXKET CTaTh OECKOHEYHOM (MEPHOANUECKON)
neonuHoil. Hammpumep: 0,73 - 2 = 1,46 (1ienas yacts 1);
0,46 - 2 =0,92 (uemas gacts 0);
0,92 - 2 = 1,84 (uemas 9acthb 1);
0,84 - 2 = 1,68 (uemas yacth 1) u T.7.; B UTOTE
0,73 10 =0,1011...,
1.3. U3 wecmnadyamepuunoii CHCTEMBI CUUCIICHUS:
HyxHo xaxayro nmudpy mecTHaaaTepuyHOro 4ucia 3anmucarh TeTpagon (UeTBEpKOi)
YHUCEN JIBOUYHON CUCTEMBI CUUCIICHUSI.
Hampumep: 9C5;6= 1001 1100 0101,
2. TlepeBon ynicen B BOCbMEPUYHYIO CUCTEMY CUHUCIICHHUS:
2.1. I3 060ouumoli CUCTEMBI CUMCITICHHS
HyxHo pa30uth 4mcio BIEBO M BIOPABO OT 3alATOM Ha Tpuajbl (TPOWKH) LU U

KaXAYH0 U3 HUX NPEACTABUTh BOCBMCPUYHBIM YUCIIOM.
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Hampumep: 110111, 101,=110 111 , 101,=67,5
2.2. I3 decsimuuHnoli CHCTEMBI CUUCIICHUS:
HyxHO JenuTh 4MCiio HAIENIo Ha 8, ToKa MOCIeHEe MOJIyIeHHOE HEMOJHOES YaCTHOS
HE CTaHET PaBHBIM HYJIIO, U MIEpEIUCcaTh OCTATKH B OOPATHOM IOPSIJIKE.
Hampumep: 265 : 8 =33 (1)
33:8=4(1)
4:8=0(4)
OtBert: 26510 = 4113
2.3. 3 wecmnaoyamepuynoti CUCTEMBI CIUCIICHUS:
HyxHO cHayana mpeacTaBUTh YHCIO B JBOMYHOW CHUCTEME CUHCICHUS, a 3aTeM B
BOCbMEPUYHOIA.
Hanpumep: C6, 816 = 1100 0110 , 1000, =011 000 110 , 100, = 306,45
3. TlepeBom wumcen wu3 JOOOH CHCTEMBI CYHCICHUS B JAECATHYHYIO CHCTEMY
CUHCJICHHSI:
HyXHO mnpeacTaBUTh YUCIO B BHUJC CYMMBI IPOU3BEICHHH KOIPPHUIMECHTOB U
CTCIICHEH OCHOBAHMS CUCTEMbI CUMCIICHUS.
6543210
Hanpumep: 1000111, =100 0 1 1 1,= 1*2° + 0%2° + 0*2* + 0%2% + 1*2% + 1*2' +
1*2°=32+0+0+0+4+2+1=35
4. TlepeBox yucell B MIECTHAAIATEPUIHYIO CUCTEMY CUHCIICHUS
4.1. I3 080uyHO CUCTEMBI CUUCIICHHUS:
HyxHo pa30uTh 4ucCio BIEBO U BIPABO OT 3aMSATON HA TETPajbl (YETBEPKH) HUPp U
KKIYI0 U3 HUX MPEACTaBUTh MIECTHAIATEPUYHBIM YHCIOM.
Hampuwmep: 1111011, 111, =0111 1011 , 1110, = 7B,Es6
4.2. VI3 0ecsamuunoti CACTEMBI CUUCIICHUS:
HyxHo nenuTh uncno Haieno Ha 16, moka mocieaHee MOTy4eHHOE HEMOJTHOe YacTHOE
HE CTaHeT PaBHBIM HYJIIO, U MIEpENUcaTh OCTATKU B OOPAaTHOM TMOPSIJIKE.
Hampumep: 1756 : 16 =109 (12 =C)
109:16=6 (13=D)
6:16=0(6)
OtBet: 175610 = 6DCy6
4.3. U3 6ocbmepuuHoll CACTEMBI CYUCIICHUS:
HyxHO cHayaia TpejACTaBUTh YHCIIO B JBOMYHOW CHUCTEME CUHCIICHHUS, a 3aTeM B

HJeCTHa,Z[HaTepI/I‘-IHOﬁ.
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Hampumep: 672, 5g=110 111 010 , 101, =0001 1011 1010 , 1010, = 1BA,Ass

Urak, chopmynupyem oOmme mpaBuia TEepeBOAa YHUCET U3 OJHOH CHUCTEMBI
CUHCJICHUS B JIPYTYIO:

1. Ilpu nepesode uucen u3 0ecsiMU4HOU CUCTIEMbl CHUCTICHUSL 8 CUCTEMY ¢ OCHOBAHUEM
p > I ucxoonoe uucno Oenumcsi Hayeio Ha P, NOCie 4e20 3aNOMUHAEMCs OCMAMOK Om
oenenus. Ilonyuennoe yacmuoe 6HO8b Oenumcs Ha P, ocmamox sanomunaemcs. Ilpoyedypa
npooondxcaemcs 00 mex Nop, NOKA YACMHOe He Cmaumem paguvim Hymo. Ocmamku om
OeleHUsl, 3aNnuUcaHHble 6 CUcmeme CHUUCIEeHUs C OCHOBAHUeM P CHnpasda Haieo, o6pasyrom
pesyrvmam.

2. Ilpu nepesode uucen u3 cucmemvl CUUCIEHUS C OCHOBAHUEM P 8 O0eCAMUUHVIO
cucmemy CHUCeHust HeoOX0OUMO NPOHYMEPOBAMb PA3Ps0bL UCXOOHO20 YUCLA CNPABA HANEB0,
HauuHas ¢ Hy1e6020. 3amem 6bIYUCIUMb CYMMY NPOU3BEOCHULl 3HAYEHUU paspsioo8 Ha
OCHOBAHUE CUCMEMbL CUUCTEHUsL 8 CIeNeHU, PAGHOU COOMBENMCMEYIOuEeM) HOMepPY paspsod.

3. Ilepesoo 6 06ouuHYIO cucCmeMy BOCbMEPUUHBIX U UECMHAOYAMEPUYHBIX YUCET
Modicem  Oblmb  NPouU3eeo0eH NPOCMoOU 3AMEHOU KAaNCOOU Yuppvl UCXOOHO2O0 YUCIA HA
coomeemcemayioujee eti 080UUHOE YUCTO.

4. Jlna nepesooa 080UYHBIX YUCEN 8 BOCOMEPUUHYIO (WUECMHA0YAMEPUUHYIO) CUCTIEMY
CUUCNeHUsL He0OX00UMO pazoums yugpvl UCXOOHO20 HUCIA HA 2PYNNbl NO mMpu (yemvlpe)
cnpasa nanego. Ilpu smom nocieoHsis 2pynna Modicen cooeprcams MeHbvule mpex (1emvipex)
yughp. 3amem «Kadicooll epynne yugp cmasumcs 6 coomeemcmeue ee B0CbMEPUUHbBII

(wecmuaoyamepuunblil) IKBUBATIEHIM.

Bonpocel 11 caMmonpoBepKu
1. Yro Takoe cucrema cuuciaeHus?
2. B 4em oTanuue MO3UIMOHHON CUCTEMBI CUUCIIEHHS OT HEMO3UIIMOHHOM?
3. Uro Ha3pIBaeTCs OCHOBAHWEM CHCTEMBI CUMCIICHHS?
4. Kak BBINOJHAIOTCS apudMeTudyecKkue MAeMCTBHS B MO3UIUOHHBIX CHCTEMax
CUMCIJICHHUS?
5. Cdopmynupyiite mpaBuiia BBIIOJHEHHUS IEPEBOJAOB YHMCENT M3 OJHOM CHCTEMBI

CUMCIICHUS B IPYTYIO.

Jlutreparypa
1. Axynos, O.A. Uudopmaruka: 6a3oBblii Kypc: yued. mocobue ajisi CTYAECHTOB /

O.A. Axynos, H.B. Mensenes. — M.: Omera-JI, 2005. — 552 c.
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2. bemenkos, C.A. Unpopmaruka. Cucremarndyeckuii Kype. Yueonuk st 10 kmacca
/ C.A. bemenkos, E.A. Pakutuna — M.: Jlaboparopus bazoBsix 3nanuii, 2001. — 432 c.

3. Morunes, A.B. Undpopmaruka: ydebd. mocoOue misg CTyA. BBICHI. Tel. yueol.
3aBeaeHuit / A.B. Morunes, E.K. Xennep, H.W. Ilak; mox pen. A.B. MorwmieBa. — M.:
W3 natenbekuil neHTp «Axkagemus», 2006. — 336 c.

4. Yrpunosuy, H./l. Undopmaruka u naHHopMaioHHbIE TEXHOJIOTHH. YUYEOHUK IS

10-11 xmaccos / H.JI. Yrpunosu4. — M.: bunowm. JIaGoparopus 3nanmii, 2002. — 512 c.

Pazgea 3. OCHOBBI IPOTPAMMMUPOBAHUA

3.1. Ilonamue anzopumma

[TonsiTne anropurMa SBISETCS OJHUM M3 OCHOBHBIX IIOHATHH COBPEMEHHOU
uHpopMaTuku. TepMHUH «alroputm» (anropudm) MpoUcXoaUT OT UMEHH CpelHea3uaTcKoro
yueHoro |X Beka amb-Xope3Mu, KOTOpPBI pa3zpaboTayl NHpaBuUjia BBIIOJHEHUS YETBIPEX
apuQMeTUYECKUX JIEUCTBUIN B AECATUYHONW CUCTEME CUMCIICHUSI.

Briote 10 30-X roJoB HpPOIIJIOrO CTOJIETHS MOHSATHE AITOPUTMa HOCHIO Cyry0o
UHTYUTUBHBII XapakTep W HMEJIO CKOpee METOJ0JIOTMYECKOe, YEeM MaTeMaTHYeCKOe
3HadeHune. OO0me Teopur anropuTMOB (PaKTHUECKH HE CYIIECTBOBAJIO, a IO aJTOPUTMOM
MOHUMAIIU  KOHEYHYI0 COBOKYNHOCMb MOYHO CEHOPMYTUPOBAHHBIX NPABUN, KOMOpbIe
nO360AMU  pewams me uiu unvle kiaccvl 3a0ay (OCHOBHBIMHM CBOMCTBAaMH TaKOIo

«MHTYUTUBHOTOY» MOHSATHS alropuT™Ma siBisirotTes [1, ¢. 177]:
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1. MaccoBocts anroputma. [logpazymeBaeTcs, 4TO alropuTM MO3BOJISET pEIIATh HE
OJIHY KOHKPETHYIO 3aJa4y, a HEKOTOPBIM KJIacc 3aJlay JaHHOIo Tuma. B mpocreinem ciydae
MaccoOBOCTb 00ECIEeYMBAET BO3MOXKHOCTb W3MEHEHMsI MCXOJHBIX JaHHBIX B OIPEAEICHHBIX
npezenax.

2. JlerepMHHUPOBAHHOCTH airoputma. [Iporecc mpuMeHeHHs MpaBMII K UCXOIAHBIM
JaHHBIM (IIyTh PELICHUS 3a7aul) OJHO3HAUYHO OIPE/IEIIEH.

3. PesynbraTuBHOCTH anroputma. Ha kaxaom mare mporecca NpUMEHEHUs MpaBuil
U3BECTHO, YTO CYMTATh PE3YJIbTATOM ITOTO MPOLECCa, a caM MPOLECC J0JKEH IPEKPaTUTHCS
3a KOHEYHOE YKCJIO 1IAroB.

B TeueHue nnuTENBHOIO BpEeMEHU IOKa JIEJI0 Kacaloch 3a/lad, UMEIOLIUX pPELIEHUE,
MaTEMAaTUKOB yCTpauBajlO Takoe ompenencHue anroputma. CoBceM Ipyroe neno, Korja
3ajjaya WM KJacc 3aJad MOTyT M He MMeTh peuleHus. B 3Tom ciyuae Tpedyercs cTporo
(dopManu30BaHHOE IMOHATHE AaIrOPUTMa, 4YTOObI MMETh BO3MOXKHOCTH JIOKa3aTbh €ro
OTCYTCTBHE.

B 20-x rogax XX Beka 3a7aya Takoro onpeseeHus NOHATUS allfOpUTMa cTajla OJHOM
U3 LHEHTpaJIbHBIX MaTeMaTH4YecKuxX mnpobieM. Pemenue ee Obuio momyyeHo B cepeanne 30-x
roJioB B pabotax u3BecTHbIX MaTemMaTukoB [l. ['uns0epta, K. 'enens, A. Uepua, C. Knunu, 3.
[Tocta u A. TelopuHra B JIByX 3KBUBAJICHTHBIX (POPMYJIIMPOBKAX: HA OCHOBE 0COOOI0 Kiiacca
(GyHKUMH, TOTYYMBLUIMX Ha3BaHUE PEKYPCUBHBIX (YHKLMI, M Ha OCHOBE aOCTPaKTHBIX
aBTOMATOB.

Takum oOpa3oM, ME€pBOHAYAIbHO TEOPHUS QJTOPUTMOB BO3HHUKJIA B CBSA3M C
BHYTPEHHUMHU TIOTPEOHOCTSIMM TEOPETUYECKOW MaTeMaTHKU. Maremarudeckas JIOTHKa,
OCHOBAaHMS MaTeMAaTUKH, aireOpa, reoMeTpus M aHaJU3 OCTAlOTCS M CErOJHs OJHOM U3
OCHOBHBIX 00JlacTel MPUJIOKEHHUsS TEOpUH alroputMoB. Kpome Toro, teopus aaropuTMoB
OKa3aJlaCh TECHO CBS3aHHOW M C PsiioM o0jacTell JIMHIBUCTUKH, SKOHOMHUKH, (PU3HOIOTUU
MoO3ra M ICcUXojoruu, ¢uiocodpuu m ecrecTBo3HaHus. [Ipumepom onHON W3 3amay 3TON
00JaCTH MOJKET CIYKUTh ONHCAHHE AJITOPUTMOB, PEATU3YEMbIX YEIOBEKOM B IIpOIECCe
YMCTBEHHOU AESTEIBbHOCTH.

Bmecre ¢ Tem B 40-X rogax mpouuioro BEKa B CBS3U C CO3/aHUEM BJIEKTPOHHBIX
BBIUMCIUTENbHBIX U YIPaBISIIOMIMX MAIIMH BO3HUKIJIA 00JacTh TEOPUU aITOPUTMOB, TECHO
B3auMojeiicTBytomas ¢ uHpopmatukoil. IlosBnenue OBM cnocobcTBOBaIO pa3BUTHIO
pa3esioB 3TOM TEOPUH, UMEIOLINX PKO BBIPAXKEHHYIO MPUKJIAIHYIO HAIIPABIEHHOCTb.

B ofmewm ciydyae mpu COCTaBIEHHMHM aJIrOpUTMa KOHKPETHOM 3a/Ja4yM aKTyalbHOE

3HaYeHHE MMEET TaKoe IMPEACTaBICHHE arOpUTMa, KOTOpOe MO3BOJIIET Hanbojiee OBICTPO
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pearn30BaTh €ro MEXaHU3UPOBAHHBIM IIyTEM, U B YAaCTHOCTU ¢ nomouso OBM. Ilpu 3tom
JUIA pemieHust 3amaud ¢ nomompio OBM ee HeoOXOAMMO 3amporpaMMHpOBATh, T.C.
IIPEICTaBUTh AJITOPUTM PEIICHHs 3aJa4d B BHJE IIOCIECNOBATEIBHOCTH KOMAaHJ, KOTOpPbIE
MOKET  BBIIOJNHATH MamuHa. OpHako  mpouecc  3alucd  aropuTMa B BHIE
[IOCJIEZI0BATEIbHOCTY MAIIMHHBIX KOMAaHJl OYE€Hb JUIMTEIbHBIM M TpyaoeMKuidl. Ero Ttakxke
MOKHO aBTOMaTU3UPOBaTh, €CJIM MCIIOJIb30BaTh AJIS 3AIMCH AITOPUTMOB AICOPUMMUYECKUE
A3bIKU, TIPEICTABIIAOLIME OO0 HA0Op CUMBOJIOB M TEPMUHOB, CBSI3aHHBIX CUHTAKCHYECKOH
CTpyKTypoil. C HX MOMOIIBIO MOYKHO IIO ONPEICICHHBIM IPaBHUJIaM OIMCHIBATH AJITOPUTMBbI
pelieHuss 3anad. AJTOpPUTMbI, 3allMCaHHBIE B aJTOPUTMUYECKOM SI3bIKE, aBTOMAaTUYECKU
camoii OBM ¢ nomo1ipko crienuagbHONU MporpaMMbI-TPAHCISATOPa MOTYT ObITh IIEPEBE/ICHBI B
MaIlIMHHBIE IPOrpaMMBbl JJIs1 KOHKpeTHOH OBM.

Utak, arcopumm — xoneunwiti HabOp Npasul uiud KOMauo (YKasamuil), no360JsA0UUL
UCNOTHUMENIO pewams a00YI0 KOHKPEMHYI0 3a0a4y U3 HEKOMopo20 KAAcCa OOHOMUNHBIX
3a0au.

HcnomHuTeneM MOXKET 4eJI0BEK, IpyIa JAEH, CTaHOK, KoMIbloTep U 1p. C yueTtom
0COOEHHOCTEH  MCIIOMHUTENS] COCTABJICHHBIM aJrOpUTM MOXKET ObITh NpPEeACTaBICH
pa3IMYHBIMU CHOCO0AMH: C TIOMOIIBI0 I'pa)UIecKOTr0 WM CIOBECHOTO ONHCAaHUs, B BUIC
Ta0JINLBI, TOCIEA0BATEIBHOCTRIO (POPMYJI, 3aIIMCAHHBIX HAa AITOPUTMUYECKOM SI3bIKE (SI3bIKE
IPOrpaMMHUPOBAHUS) U T.1.

ANTOpUTM, 3alMCaHHBI HAa «IIOHATHOM)» KOMIIBIOTEPY S3BIKE NPOTPaMMHUPOBAHUS,
Ha3bIBACTCS NPOSPAMMOU.

K 0CHOBHBIM THIIaM aNTOPUTMHUECKUX CTPYKTYpP OTHOCAT [2, c. 150-156]:

e JIMHECWHBINA aJITOPUTM;

® ANTrOpUTMMYECKasl CTPYKTYpa «BETBIICHUEY;

® ANrOpUTMHYECKAs CTPYKTYpa «BBIOOPY;

® ANrOpUTMUYECKAs CTPYKTYpa «LIUKID».

AnTropuT™M, B KOTOPOM KOMAaH[Ibl BBIIOJHSIOTCS IMOCIEIOBATEIbHO OJHA 3a JIPYroH,
Ha3bIBACTCSI IMHEHHBIM aITOPUTMOM.

B anroputmMuueckoil CTpYKType «BETBIEHME» Ta WIA HHasg CepUs KOMaHJ
BBITOJIHSETCS B 3aBUCUMOCTH OT UCTUHHOCTH YCJIOBHSL.

B anroputmuyeckoil CTpPYKType «BBIOOp» BBINIOJIHAETCS OJIHA M3 HECKOJIbKUX

MOCJIEI0BATEILHOCTEN KOMaH] Ipru UICTUHHOCTHU COOTBCTCTBYIOLICTO YCIIOBHA.
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B anropurMudeckoil CTpyKType «IHKID» cepus KOMaH[ (TeJO LUKIA) BBITOJIHACTCS

MHOT'OKPATHO.

Jlureparypa
1. Axynos, O.A. Uudopmaruka: 6a30oBbIii Kypc: yued. mocobue ajisi CTYACHTOB /
O.A. Axynos, H.B. Measeaes. — M.: Omera-JI, 2005. — 552 c.
2. Yrpunosud, H./[. Uapopmarruka u nHGOpMAIIMOHHBIC TEXHOJIOTHU. YUECOHUK IS

10-11 xmaccor / H.JI. Yrpunou4. — M.: bunowm. JIaboparopus 3nannii, 2002. — 512 c.

3.2. A3viKu npozpammuposanus

[Ton s3v1K0M npoepammuposanuss OyneM NOHUMATh COBOKYITHOCTb CPEJICTB M MPaBuUII
IIPEJICTaBICHUSI AJITOPUTMA B BUJIE, IPUEMIIEMOM Jis KoMIibtoTepa. CyliecTByeT paszesieHue
BCEX SA3bIKOB Ha JIBE€ OOJIbIINE PYIIILI — SI3bIKM BEICOKOTO U HU3KOTO YPOBHEH.

S3bIKOM CaMOro BBICOKOTO YPOBHS CUMTAETCS YEJIOBEYECKUH S3bIK, M KOIZa
KOMIIBIOTEP CTAHET €ro JIETKO IOHUMAaTh, TO OH BIUIOTHYIO MPUOIU3UTCA K YEJIOBEKY. SI3bIKOM
CaMOr0 HHU3KOTO YPOBHS CHUMTAETCS S3bIK TaK Ha3bIBAEMbIX MAIIMHHBIX KOIOB. Bce
OCTaJIbHBIEC AIITOPUTMUYECKHE A3BIKH JIEXKAT I1€-TO MOCPEIUHE.

C noMOIIBIO A3BIKOB HU3KOTO YPOBHS CO3AAI0TCS 0U4€Hb 3P PEKTUBHbIE U KOMITAKTHbIE
IPOrpaMMBbl, TaK KakK pa3pabOTUMK MOJIy4aeT JOCTYIl KO BCEM BO3MOXKHOCTAM mporeccopa. C
JPYrOl CTOPOHBI, MPU 3TOM TpeOyeTCsl OYEHb XOPOIIO MOHUMAaTh YCTPONCTBO KOMIIbIOTEPA,
3aTpyAHSAETCS OTJIajgKa OONBIIUX MPUIOKEHUH, a pe3yJlbTHUPYIOIIas NporpaMma HE MOXKET
ObITh TIEpeHEeceHa Ha KOMIIBIOTEP C JIPYTMM TUIOM mporeccopa. [1ogo0Hble S3bIKH 0OBIYHO
IOPUMEHSIOT /ISl HAllMCaHUs HEOONBIIMX CHCTEMHBIX NPHIIOKEHHUH, TpaliBEepOB yCTPOICTB,
MoJlyJIell CTBIKOBKHM C HECTaHJIAapTHBIM 00OpYy/IOBaHUEM, KOTJa BaKHEHIIMMU TPeOOBaHUSIMU
CTaHOBSTCS KOMIAKTHOCTb, OBICTPOAECWCTBHE M BO3MOXHOCTh TPSMOT0O JIOCTyma K
anmnapaTHbIM PECYPCaM.

OcOo0EeHHOCTH KOHKPETHBIX KOMIBIOTEPHBIX aPXUTEKTYP B A3BIKaX BBICOKOT'O YPOBHS
HE YYUTBIBAIOTCSA, MOITOMY CO3JaBAaEMBbI€ MPOTPaMMbl Ha YPOBHE HCXOJHBIX TEKCTOB JIETKO
NEPEeHOCUMBl Ha Jpyrue MiaaT@opMbl, JUIsl KOTOPBIX CO3[JaH TPAHCISATOP ATOrO S3bIKA.
Pa3pabaTpiBaTh MpOrpamMMbl Ha SI3bIKaX BBICOKOTO YPOBHS C MIOMOIIbIO MOHSATHBIX M MOIIHBIX
KOMaH]l 3HaYUTEIbHO MpOolIe, a OMMOOK MPHU CO3JAaHUU IPOrPaMM JOIMYCKAETCS ropasio

MCHBIIIC.
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S3BIKM TIPOTPaMMUPOBAHUS MPUHATO ACIUTh Ha MATh NokoieHuu [1, c. 572]. B
MEPBOC IIOKOJICHUC BXOIAAT SA3bIKHM, CO3JaHHBLIC B Ha4daJiC 50-x roaoB, Koraa IICPBBLIC
KOMITBIOTEPHI TOJIBKO MOSIBIUIMCH HA CBET. JTO OBLT MEPBBIN S3BIK acceMOiiepa, CO3JaHHBIN T10
MPUHIINITY «OJIHA MHCTPYKIUS — OJHA CTpoKay. [Iporpammbl mpenctaBisuid coO0i ITUHHBIE
JIOTUYECKHE MOCIIeI0BATEIbHOCTU HYJIEH U eTUHUILI.

Pacuer BTOpOro 1nokosieHus sI3pIKOB MPOrpaMMHUPOBaHUS IIpUILEics Ha KoHel 50-X —
Hauano 60-x romoB. Torma ObuT pa3paboTaH CHUMBOJIMYECKUN acceMOiep, B KOTOPOM
MOSIBUWIOCH ~ MOHATHE mepeMeHHOM. OH cTal MepBbIM  IMOJHOLEHHBIM  SI3BIKOM
nporpaMMupoBaHus. braromaps ero BO3HUKHOBEHHIO 3aMETHO BBIPOCIHU CKOPOCTb
pa3paboTKu U HAJIEKHOCTh MPOTpamMM.

ITossBienne TPETHETO IOKOJICHUS A3BIKOB IMPOrpaMMHUPOBAHHA NPUHATO OTHOCUTH K
60-M romam. B 3TO Bpems pOIMINCH YHUBEPCAIbHBIC SI3BIKM BBICOKOTO YpPOBHS, C HX
MOMOIIIBIO y/IaeTCs pellaTh 3a/1a4u U3 J00bIX o0nacTell. Takue kauecTBa HOBBIX SI3BIKOB, KaK
OTHOCHUTEIIbHAsl MPOCTOTa, HE3aBUCUMOCTh OT KOHKPETHOTO KOMIIBIOTEPA U BO3MOXKHOCTH
HUCIIOJIBb30BaHUA MOIIIHBIX CHHTAKCHYCCKUX KOHCprKIIPIfI, IMMO3BOJIMJIIM PE3KO IIOBBICUTH
IIPOU3BOJIUTENIBHOCTh TpyJda HporpaMMucTtoB. [loHsTHas OONBIIMHCTBY IOJb30BaTENEH
CTPYKTypa JTHX $3BbIKOB IMpHBEJa K HAMMCAHUIO HEOOJBIIUX MporpamMm (Kak MpaBHIIO,
WHXCHEPHOT0 WJIM SKOHOMMYECKOTO XapakTepa) 3HAUMUTENbHOE YUCIO CHEIHATUCTOB U3
HCKOMIIBIOTCPHBIX o0OJsacTel. HOI[B.BJISIIOHIGC OOJBIIMHCTBO S3BIKOB JOTOIO ITOKOJIEHHS
YCIICHIHO MMPUMEHACTCA U CETrOaHA.

C Hagama 70-X TOmOB IO HACTOSIIEE BpPEMs MPOJOJDKACTCA IEPHOJ  S3BIKOB
YETBEPTOr0 IMOKOJIEHHs. DTU S3BbIKM NPEIHA3HAYEHBl Ul pean3allii KPYIHBIX MPOEKTOB,
MOBBIIICHUA HUX HAACKHOCTH W CKOPOCTU CO3JaHUS. Ouu 0OBIYHO OPHUCHTHPOBAHLI Ha
CIICIHUAJIM3UPOBAHHBIC o0JacTu MNPUMCHCHUA, I'I€ XOPOHIUX PE3YJIbTATOB MOXKHO I[O6I/ITI>C${,
UCTIONB3Yysl HE YHHBEpCaJbHBIE, a MPOOJIEMHO-OPUEHTUPOBAHHBIE SI3BIKH, OIEPUPYIOIINE
HOHATUAMM Y3KOH MpeaMeTHoM obnact. Kak npaBuio, B 3TH sI3bIKM BCTPaUBAIOTCS MOIIHBIE
OrepaTophl, MO3BOJIAIOLIME OJHOW CTPOKOM omucarh Takyk (YHKIHMOHAIbHOCTb, IS
peanu3any KOTOPOH Ha sA3bIKaxX MIIAAIIMX MOKOJEHHH MoTpeOoBanuch Obl THICAYM CTPOK
MCXOJHOIO KOJa.

PoxneHne sA3bIKOB IATOro MOKOJIEHUs Ipou3onuio B cepeauHe 90-x romos. K Hum
OTHOCATCA TAKKC CUCTEMBI ABTOMATHYCCKOT'O CO3AaHUA MPUKIAAHBIX ITPOrpaMm € MOMOIIBIO
BU3YaJIbHBIX CPEJCTB pa3paboTku, O0e3 3HaHUS ImporpammupoBaHusd. [naBHas unes, KoTopas
3aKJIQAbIBACTC B OTU  SI3BIKM, — BO3MOXHOCTb aBTOMAaTHYECKOro (HOPMHUPOBAHHS

PE3YIBTUPYIOLICTO TCKCTA Ha YHUBCPCAJIbHBIX A3bIKAX NPOTPpAMMUPOBAHUS. I/IHCprKI_[I/II/I XKE



28

BBOJSTCS B KOMIIBIOTEP B MAaKCHUMAIIbHO HATJISATHOM BHJE C MOMOINBIO METOJIOB, Hauboee
YIOOHBIX JUIsl UEIOBEKA, HE 3HAKOMOT'O C IIPOrPaMMUPOBAHHUEM.

[Ipumepamu SI3bIKOB BBICOKOTO YpPOBHS, IIMPOKO HCIOJIB3YEMBIX BO BCEM MHUPE
sBisirorcst FORTRAN (doprpan), COBOL (Ko6o), Algol (Anron), Pascal (ITackans), Basic
(beiicuk), C (Cu), C++ (Cu++), Java ([xasa, SBa).

[TepBoe MeCTO MO MOMYJISPHOCTH B MUPE 3aHUMAeCT sA3bIK Basic. Pa3paboran nepBblit
Basic B 1964 r. corpymuukamu Japtmyrckoro kouremka JIx. Kemenm u T. Kyprem.
NutepecHo mpoucXokaeHWEe Ha3BaHUs s3blka. B 19 Beke OJMH aHIVIMICKUN MHCCHOHEP
BBIJICJIAJI U3 aHTJIMICKOTO sI3bIKa TPUCTA HauboJiee ymoTpeOUTEIbHBIX CJI0B, Ha3Bal ux Basic
English u cran oOydath Ty3emueB. OmbIT OKa3ajcs BeChbMa YCICIIHBIM, M KOHTAKTHI C
abopUreHaMu 3HAYUTENBHO yrpocTuinch. Co3marenu s3bika BasiC cTpeMuInch IO0CTUTHYTH
Toro ke a¢¢dekra — O0O0JIeryuTh MOHUMAHUE MEXIY «Ty3eMLaMu» — HaYHMHAIOIIUMU
MIPOrpaMMHUCTaMH, U KOMITBIOTEPAMH.

Wnest okazanach yaauyHOW, W Ha JCCATUIICTHS s3bIK BasiC cras OCHOBHBIM B jeje
BOBJICUCHUSI B MPOTPaMMHUPOBAHHE HOBBIX M HOBBIX aJENTOB. bONbIIOE JTOCTOMHCTBO
belicuka, u3-3a KOTOpPOTO €ro M3yu€HHUE MPOJOJKACTCS U IMOHBIHE — 3TO BO3MOXKHOCTh
CO3/aBaTh JUAJIOTOBBIE IPOrpaMMBbl. 3a MPOILEIIINE TOAbl ObLIO CO3AaHO HECKOJIBKO BEPCUI
s3eika — GW-Basic, MSX-Basic, Turbo Basic, Quick Basic, u, makonemn, mommubii Visual
Basic.

[IporpaMMa, TOATrOTOBIIEHHAs Ha S3bIKE MPOTPAMMHPOBAHUS, TPOXOAUT ITal
TPAHCIISIIIUYU, KOT/Ia TIPOUCXOIUT MPeoOpa3oBaHNe UCXOTHOTO KOJIa MPOTPaMMBbI B 00OBEKTHBII
KOJl, KOTOpPBIN Jajiee MPUTOJeH K 00paboTke pemakTopoMm cBsizei. PemakTop cBsizeln —
creruanbHas nporpaMma, 00ecrneynBaronias MOCTPOSHUE 3arpy304HOTO MOYJIsl, TPUTOTHOTO
K BBIIIOJTHEHHUIO.

TpaHCHSAIMS MOXKET BBIMOJHATHCA C UCTOJIB30BAaHUEM CPEICTB KOMITUJISTOPOB WIIH
UHTEpIPEeTaTopoB. KOMIUISTOPHI TPAHCIUPYIOT BCIO MPOrpaMMmy, HO O€3 €€ BBINOTHEHUSI.
HNHuTepnpeTaTopsl, B OTAUYHE OT KOMIIISITOPOB, BBIMOJIHSIOT MOONEPATOPHYIO 00paObOTKY H
BBITIOJTHEHHE MTPOTPAMMBI.

Cy1iecTBYIOT clelnuaibHble MPOTpaMMBbl, MpeIHa3HAuYeHHBbIC NJIS TPACCHUPOBKU H
aHaJM3a BBIMOJIHEHUS IPYTHUX MPOrpaMM, TaK Ha3bIBaeMble OTJIAMUUKH. Jlydinue OTIaguuKu
MO3BOJISIIOT ~ OCYIIECTBUTH TPACCHUPOBKY (OTCIICKUBAHHWE BBIOTHEHUS TPOTPaMMBI B
MOOTMEPATOPHOM BapHWaHTe), HISHTU(PUKAIMI0O MeCcTa M BHAa OIMMOOK B TMpOTrpamme,

((Ha6J'IIO,Z[CHI/Ie» 3a MI3MEHEHHEM 3HA4YCHUI MEPECMCHHELIX, BBIpa)KeHI/Iﬁ nT. I I[.HSI OTJIaAKU U
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TECTUPOBAHUS TMPABUIBHOCTH PabOTHI MPOrpamMM co3faercs 0a3a JaHHBIX KOHTPOJBLHOTO
npuMepa.

Cucmembvl nPOCPAMMUPOBAHUS BKITFOYAIOT:

®  KOMIHJISTOD;

® UHTETrPUPOBAHHYIO CpeAy pa3paboTyhKa Mporpamm;

® OTIAIYHK;

® CpEICTBA ONTUMU3AIUH KOJa IPOTPaMM;

e Habop 6MOIMOTEK (BO3ZMOXKHO C HCXOAHBIMH TEKCTAaMH IIPOTPAMM);

®  pEeJaKTop CBS3EH;

® CcepBHUCHBIC cpeicTBa (YTHIUTHI) JUisi pabOThl ¢ OMOIMOTEKaMH, TEKCTOBBIMH W
JBOMYHBIMH (parimamu;

® CIpPaBOYHBIC CHCTEMBI;

® JIOKYMEHTaTOp MCXOJHOTO KOJIa MPOTPaMMBbI;

® CHCTEMY MOJJCPIKKH U YIPABICHHS MPOSKTOM MPOTPAMMHOTO KOMILIEKCA.

Hncmpymenmanvnas  cpeda  noivzosamenss — TPEACTaBICHA  CHEIUAIBHBIMU
CpeICTBaMH, BCTPOSHHBIMH B MAKEThI IPUKJIAIHBIX IIPOTPaMM, TAKUMH, KaK:

e OuOimoTeKa PYHKIHMA, TPOIIEAYP, 00BEKTOB U METOJOB 00paOOTKH;

® MaKpOKOMAaH/IBI;

e  KIABUIIHBIC MaKPOCHI;

®  S3BIKOBBIE MaKPOCHI,

® [POTrpaMMHBIE MOJYTU-BCTaBKU;

® KOHCTPYKTOPBI DKPaHHBIX OPM U OTUETOB;

® TEHEpPaTOPbl NPWIOKEHUN;

®  SI3BIKH 3aIIPOCOB BBICOKOTO YPOBHS;

®  S3BIKU MAHWITYJIMPOBAHMS IAHHBIMH,

® KOHCTPYKTOPBI MEHIO M MHOTO€ JAPYTOE.

JlanpHeWImMM pa3BUTHEM JIOKAJIBHBIX CPEJCTB pa3padOTKH MPOTrpamMM, KOTOpEIE
O00BETMHSIOT HA0OP CPENCTB TSI KOMIUIEKCHOTO WX NMPHUMEHEHHS Ha BCEX TEXHOJOTHUYECKUX
JTamax CO3/aHUsA TPOrpaMM, SIBISIFOTCS HHTETPUPOBAHHBIE TMPOTPAMMHBIC  CPEIbI
pa3paboTurkoB. OCHOBHOE Ha3HAYEHHWE WHCTPYMEHTApHUs JAHHOTO BHJA — IOBBIIICHUE
MIPOM3BOIUTEIFHOCTH TpPyJda MPOTPAMMHUCTOB, aBTOMATH3AIMsl CO3/IaHUS KOJOB IMPOTPaMM,
oOecneunBaromuX MHTEpdeiic moap3oBaTeNs rpaguueckoro Tuma, paspadoTka IpUI0KEeHUN

AJI apXUTCKTYPbI KIIMCHT-CCPBEP, 3alIPOCOB U OTUCTOB.
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3. Unadopmaruka: Yuebuuk / Ilom pen. H.B. MaxkapoBoii. — M.: ®uHaHCHI H

cratuctuka, 2005. — 768 c.

3.3. IIpozpammuposanue na sazvixe Quick Basic

PaccMmoTpuM moapo6HO 361K mporpammupoBanus Quick Basic.

AndaBuT TaHHOTO SA3bIKA COJAEPIKUT B ceOe CIICYIOIINE CUMBOIIBI:

e 3armaBHble OyKBBI JaTUHCKOTrO andasuta. [Ipu Habope mporpammsl, BIpoyeM, HET
HYX/IbI CIIEAUTh 3a TeM, 4TOObI OyKBBI OBLIHM 3arjaBHBIMH. VHTEpIpeTaTop caM H3MEHHUT
CTpOYHBIC OYKBBI Ha 3ariaBHBIC.

e ApabGckue mudpeL.

e Pasnmenurenu: , (3amsTas), ; (To4yka c 3amsAToM), . (TOYka), : (IBOETOUHE),
(armocTpod), “ (kaBbrukm), () (ckoOkm), cumBoa <I[Ipoberr>.

e 3Haku apudmMernueckux omepauui: + (cioxeHue), - (BbIUMTaHUE), *
(ymHOXeHue), / (neneHue), ~ (BO3BEACHUE B CTEIICHD).

e 3Haku omnepalnuil OTHOIIEHUM: > (6oJbIe), < (MeHble), = (paBHO), <> (HE paBHO),
>= (GompI1e 1100 paBHO), <= (MEHbLIE JUOO PaBHO).

Jis cozmaHusi mporpamMm JI0BOJIBHO 4acTo TPeOYIOTCS MEepeMEHHBbIEe, TO €CTh TaKHe
00J1acTH OMepaTUBHOM MaMsTH, KOTOPbIE UMEIOT MMsl, IaHHOE MPOTrPaMMUCTOM, U 3HAUEHUS,
KOTOpPBIE MOTYT MEHAThCS. MIMs mepeMeHHO# B X0/1€ BBHITIOJIHEHHUS MPOTPAaMMBI IIOCTOSTHHO, a
3HaYCHHE MOXXET MEHSAThCS MHOTOKpaTtHO. CyIIecTBYIOT OTrpaHMYEHHs Ha HWMEHa
HEPEMEHHBIX:

® UM MIEPEeMEHHOMN JOJDKHO COCTOATH He 00JIe YeM U3 COPOKa CUMBOJIOB;

® B KayeCTBE CHMBOJIOB MOKHO HCIIOJIb30BaTh TOJIBKO JIJATHHCKUE OYKBBI U I (PHI;

® UMS IEpEeMEHHON HE MOXKET HAYMHATHCS C U(PBI;

® 3ampeleHbl B UMEHAaX CHMBOJIBI TOYKH, 3aIlsiTOM, 3BE3JI0YKH, BONPOCUTEIHHOIO

3HaKa, mpoodena.
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[lepemeHHbIE pa3MTUYalOTCS MO THIYy XpaHUMOH B HMX MHGpopmauuu. JlBa Hanbomee
KPYIIHBIX THIA — YUCIOBOU (JUIs1 XpaHEHUS YUCEN) U CTPOKOBBIN (1151 XpaHEHUsI CUMBOJIOB U
cTpok). Bo BTopoMm citydae Kk UMEHU IepeMEHHO 100aBiseTcst 00s3aTebHbIN cUMBOI $.

YroObl BBIYUCIATH 3JIEMEHTApHbIE apU(METHUECKUE BBIPAXKEHUS, HEOOXOAUMO
[IPEJICTAaBUTh BBIPAXKEHUE B IOHSITHOM JJIs1 KOMIIBIOTEPA BUJIE, @ UMEHHO:

® B OTJIMYME OT apU(PMETUKHU, BbIPAKEHUE JTOJDKHO OBITh 3aIMCAHO B OJHY CTPOKY
0e3 yncIuTeNCH U 3HaMEHATCICH;

e Uil 3amuCH apU(METHYECKUX JEHCTBUH JIOMyCTUMO HCHOJIb30BATH TOJIBKO
[IEPEYHCIICHHBIE HUXKE 3HAKU:

+ (crnoxeHnue);

— (BBIUMTAHHUEC);

* (yMHOXe€HUE);

/ (nenenwue);

~ (BO3BE/ICHHE B CTETICHB);

() (cxkoOkn);

® HEJIOMYCTHM IPOITYCK 3HAKa YMHOXKEHUSI MEXTY KOA(D(DUIIMECHTOM H TIEPEMEHHOM,
KaK 3TO BO3MOXHO B ajnreope;

e poOHas yacTh OTIEJNIAETCS OT LIEIOH TOUKOM, a He 3aIlsATOMH;

® JIOMYCTUMO OIYCKaTh B 3allMCU JAECATUYHON JPOOU HOJIb, CTOALIUN MEpes TOUKOU
(Bmecto 0.561 moxHO .561).

YroObl KOMMBIOTEP BBIYMCIMII BBIpa)KEHHE IPAaBHIBHO, HEOOXOIUMO IOMHHUTH O
IIPUOPUTETE BHIIIOJIHEHMS IEUCTBUM:

e CHauaJa BBIMOJIHAIOTCS IeHCTBUS B CKOOKAX;

e Janee BBIYUCIAIOTCSA QYHKIMU, €CIIH OHH €CTb;

®  3aTEM BBIIIOJIHAETCS BO3BEJCHHUE B CTEIICHB;

® [I0TOM YMHOXEHHE U JICIICHUE;

® B IIOCIIETHIOK OY€peb — CI0KEHUE U BBIYUTAHNUE.

JleiicTBHUS OqMHAKOBOWM OYEPEIHOCTH BBIIIOJIHAIOTCS CIIEBa HANIPaBO.

[Tpu pemieHMM pa3iaMyHBIX 3a/a4 C TOMOUIbIO KOMIIbIOTEpAa OBIBaET HEOOXOIUMO
BBIUMCIIUTH JIOTapu(M WM MOAYJIb YMCIA, CUHYC WJIM TaHT€HC yria ¥ T.I. Beraucienus
4acTo  ymnoTpeOnseMblXx  (YHKUMH  OCYIIECTBISIIOTCA  MOCPEACTBOM  MOJMPOTPAMM,
Ha3bIBAEMBIX CTAaHAAPTHBIMM (DYHKIHMSIMH, KOTOpPbIE 3apaHee 3amporpaMMHUPOBaHBl U

BCTPOCHBI B TPAHCIIATOP A3bIKA.



32

Yucnosvie pynxyuu

DyHKIMUSA Onucanne
ABS (X) Bo3sBpaiaer abcontoTHOE 3HAUCHHUE (MOYJIb) apryMeHTa
ATN (X) ApkTaHresc (B paanaHax)
CDBL (X) [TepeBOaUT YKCIIOBOE BHIPAKECHUE B 3HAYCHHE C TBOWHOM
TOYHOCTHIO
CINT (X) OxpyrieHue
CLNG (X) OxkpyrieHrne YiCIOBOTO BRIPAKEHUS 10 JIIMHHOTO (4 OaiiTa)
EJIOTO 3HAYCHUS
COSs (X) Kocunyc
CSNG (X) [TepeBoaUT YKCIOBOE BRIpAXKEHUE B 3HAUCHHUE C OJIMHAPHOMN
TOYHOCTBIO
EXP (X) DKCIoHeHTa €
FIX (X) OxpyrieHre BEIpaXKEHUS C IUIABAIOIIEH 3aMAaTOH JI0 eTro Henoi
9acTh
INT (X) Bo3zBpaiaer Hanbosnbliee 1enoe, MeHbIee J100 paBHOE
YHCIOBOMY BBIPAKEHUIO
LOG (X) HarypanbHblii Torapum 4uCcIIOBOTO BRIPaKEHUS
RND (X) Ciy4aifHOe 4yuClo oAMHApHOU TOYHOCTH Mexay O u 1
SCN (X) BosBpaijaer 3HaueHne 3HaKa YMCI0BOro BeipaxkeHus (1, eciu
BBIpaKeHHE mojoxurensHoe; 0, ecnu paBHo 0 u — 1, ecnu
OTPHUIIATEIILHO)
SIN (X) Cunyc
SQR (X) Kopenb kBanpatHbIit
TAN (X) Tanrenc

[IprBeaeM CIHCOK OCHOBHBIX OrepaTopoB si3bika Quick Basic.

Onepamopul 6vlbopa u nepexooa

Omneparop

Onucanue

GOTO
IF ... THEN ... ELSE

SELECT CASE

be3ycnoBHbIN niepexo] Ha METKY
Ilepexon B 3aBUCUMOCTH OT UCTHHHOCTH MJIU JIO)KHOCTH
MIPOBEPSEMOTO YCIOBHUS

Hepexon B 3aBUCMMOCTH OT 3HAUCHUA BBIPAKCHUA
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Onepamopul u @hynxyuu 0 pabomuwl ¢ patiiamu

Omneparop, Onucanue
byHkuus
CLOSE 3aKpbIBaeT OJMH WIH HECKOJBKO (DaiilIoB MM YCTPOMCTB
FIELD OTBOIUT MECTO O] IEpeMEHHBIC B Oy(depe ¢aitiioB mpsiMoro
JnocTyna
FILEATTR Bo3zspamiaer nadopmanmio 06 OTKpeITOM (haiiiie
GET CuntsiBaer u3 daiina B Oydep npsiMoro 1octyna win B
MEPEMEHHYIO
INPUT # CuutbiBaeT gaHHbIC U3 (aiiiaa
IOCTL [Tocklnaer ynpaBisIonIyo CTPOKy ApaiBepy yCTpoicTBa
LINE INPUT # CuuThIBaET CTPOKY 110 255 CUMBOJIOB C KJIaBHATYPbI WIN U3
¢aiina
LOCK OrpaHnymBaeT WM 3aKPBIBACT JOCTYI K (aiiy mpu padore B
ceTu
OPEN OTtkpsiBaeT (aiiin uinu ycTpoicTBa
PRINT # 3anuceiBaeT NaHHbBIE B (paiin
PRINT # USING 3anuceiBaeT 0TOpMaTHPOBAHHBIC TaHHBIC B (paiis
PUT 3anuchIBaeT CoAePKIUMOE IEpeMeHHOM uiu Oydepa npsmMoro
noctyna B (aiin
RESET 3aKpbIBaeT BCE OTKPBITHIE (Pailyibl U ycTpolicTBa
SEEK VYcranaBnuBaeT MO3UIMIO (aitsia ist MOCAeAYIONIEH 3aTUCH WK
CUUTHIBAaHUS
UNLOCK CHHUMaeT OrpaHNYeHMs], HATTO)KEHHBIE MTOCJIEITHUM ONEpaTopoM
LOCK
WRITE # 3anuchIBaeT TaHHBIC B MOCIIEI0BATEIbHBIN (haii
Ilepemennvie
Koncrpykuus Onucanue
CLEAR 3akpbiBaeT Bce (ainbl, ocBoOoXkmaer Oydepbl (¢ailnos,

OYHIIAcT BCC O6U.II/IC NEPEMCHHBIC, YCTAHABJIMBACT YHUCIIOBBIC
NEPpEMEHHBIC MU MACCHBBI B HOJIb, YCTaHABJIUWBACT CTPOKOBBLIC

IIEPEMEHHBIE B HOJb W HHHUIMAIA3UpPYyeT cTek. Kpome Toro,
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CLEAR wmoeT u3MeHsTh pa3Mep CTeKa

CONST OmnwuceIBaeT 0JHY WM HECKOJIBKO CUMBOJIBHBIX IEPEMEHHBIX
DATA VYka3bIBaeT 3HAUCHUE JAHHBIX IS TIOCIEYIOIIETO CYUTHIBAHUS
y orntepatopa READ
INPUT CunTbIBaeT BXOAHBIC JaHHbIE C KIIABUATYPHI WK U3 (ailyioB
LET [IpucBanBaeT 3HaYCHUE BBIPAKEHUS IEPEMEHHON
RANDOMIZE Nuannmanu3upyer reHepaTop CIydaiHbIX YHCelT
READ CuutbIBaeT gaHHbIC, yKa3aHHBIC B oriepaTope DATA
RESTORE BoccranaBnuBaer cuutanHble 3HaueHus B onepatope DATA
SWAP OOMeHUBaeT 3HAYCHHUS ABYX NEPEMEHHBIX
Maccueuwt
KoHcTpykuus Onucanue
DIM Oneparop 00BsBICHUS MaccuBa
ERASE JlJig cTaTH4eCKUX MacCHBOB Ka)KJIOMY DJIEMEHTY
MIPUCBAaNBAETCS HOJIb. [|JI1 CTOKOBOTO — OTMPEACIISIOTCS CTPOKU
HYyJeBOU AMUHBL. [|JI1 AMHAMUYECKOTo — OCBOOOXKIAET MaMSTh,
UCIOJIb3yEMYIO MaCCUBOM
OPTION BASE VYcraHaBiMBaeT HUXKHIOKO TPaHUIy MHJIEKCa MacCUBa
REDIM OrnuchIBaeT WM U3MEHSIET pa3Mep TMHAMUYECKOT0 MacCUBa
Luxnwv
Oneparop Onucanue
DO ... LOOP [ToBTOpsieT 010K onepaTopoB, OKa YCIOBUE BEPHO, MWK MTOKA
OHO HE CTaHEeT BEPHBIM
END 3akaH4YMBAET MPOrpaMMy, IPOLEYpY MU OJIOK
FOR ... NEXT [ukn ¢ mapameTpoM, 3apaHee U3BECTHBIM YK CIIOM ITOBTOPEHHUN

WHILE ... WEND

BeimosnHsieT 010K OnepaTopoB, MOKa YKa3aHHOE YCIOBUE BEPHO

Iloonpoepammol u yHxkyuu

Omneparop Onucanue
CALL [Tepenaer ynpasnenue B npouenypy tumna SUB
DECLARE OnuceiBaer npouenypy Tuna FUNCTION wimm SUB
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DEF FN Omnpenensier GyHKINIO
FUNCTION Omnpenenser npouenypy FUNCTION
GOSuUB [TepexoauT B MOAMpPOrpaMMy U BO3BPAIIAETCS U3 HEE
ON GOSuB BrimonHseT nepexoa K 0JJHOM 13 HECKOJIbKHX MOANPOrPaMM B

3aBHCUMOCTH OT BBIPAXKEHHUS
RETURN Bo3sspaiaer u3 noarporpaMmmel B OCHOBHYIO IIPOTPaMMYy

SUB Onpenensier npoueaypy SUB

Ilpumep 1. B ctene cymiectByeTt kBajipatHoe oTBepcTre N x N cm. Mmeercst kupruy ¢
m3Mmepenusimu A, B u C. Onpenenuts, IpoiieT OH B OTBEPCTUE WIIU HET, €CIIU M0JIaBaTh €ro
MO3KHO TOJIBKO ITapaJIJIeIbHO CTEHKaM OTBEPCTHS.

Pewenue. I1oHATHO, 4TO KUPIIUY IPOMAET B OTBEPCTUE TOJIBKO B CIIy4ae, €CIIU XOTs
Obl 1Ba ero n3mepenus mensiue N. IIporpamma OyzaeT BBITISAETD CIEAYIOIIMM 00pa3oM:

INPUT «Baenute cropony orBepctust N»; N

1: INPUT «BBeaute croponsl kuprnuua A, B u Cy»; A, B, C

IF A<N AND B<N OR A<N AND C<N OR B<N AND C<N THEN PRINT

«Kupnmu npoxonut B orBepctue» ELSE PRINT «Kuprnuu He mpoxoauT B OTBEpCTHEY

INPUT «Paccmotpum eme oqun kupnmd? 1 — ma, 0 —aer»; X

IF X=1 THEN GOTO 1 ELSE PRINT «Cnacu6o 3a padoty!»

OOmscHsieTcs JaHHas nporpaMMa cieayromum odpasoM. Ecnu A u B menbiie N, miun A
u C menpie N, i B u C mensmie N, Torga nedarats «Kupnuy npoxoguT B OTBEPCTHEY,
nHaye nedaratbe «Kupnud He mpoxoauTt B oTBepcTHe». Kpome Toro, B JaHHOW Iporpamme
IPUMEHEH JJOCTATOYHO MPOCTON, HO AP PEKTUBHBIN X0/, YIPABISAIOIINNA COBMECTHON paboTON
HoJb30BaTest W mporpammbl. UToObl Kaxablii pa3 He 3amyckaTb HOporpammy (eciu
M0JIb30BATEIb XOUET PACCMOTPETh HECKOJIbKO BAPUAHTOB MCXOJHBIX JAHHBIX), MPUMEHEH
3ampoc ¢ KJIaBHATypbl BapUaHTOB IMPOJOJDKEHHS: JTUOO paccMaTpUBaeM €IIe OJWH KUPIHY,
a100 — KOHeIl MporpaMMel. Tam ke MCIOJb30BaHO MPUMEHEHHE 0e3yCIOBHOrO Mepexona B
YCIIOBHOM OIIEPATOPE.

Ilpumep 2. HaneuaTatpb 3Ha4yeHus Y = Sin X B untepsaie [-30°; 30°] ¢ marom 5°.

Pewenue. HauanbHoe, KOHEUHOE 3HAUEHHUs IMapaMeTpa M IIar yka3aHbl B 3aJaHHM.
IIpumeM nmapameTp Kax X.

FOR X=-30 TO 30 STEP 5

Y=SIN (X*3.14/180)

PRINT «SIN («; X; »)=»; Y
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NEXT X
I1pumep 3. Berancnute 3HaueHUE PYHKIUH:
X, x<-1
y= x*,-1<x<1
X, x>1
Pewenue:
INPUT «BBeaure 3aucHne X»; X
IFX<-IORX>=1THENY =X"3 ELSEY = X"2
PRINT «Y (X)=» Y
Ilpumep 4. BeiaucianTh cyMMy BceX YeTHBIX yucen oT 1 10 100 BKIIOYUTENBHO.
Pewenue:
S =0 "OGHyneHne EPEMEHHOM, I/ie OyIeT HAKAIUTUBATHCS CyMMa
FORI1=2TO 100 STEP 2
S=S+I
NEXT I
PRINT «Cymma uwetnbix uncen ot 1 no 100 paBHay; S
3agauu AJ8 CaMOCTOSITEILHOTO PelieHu sl
1. OcymecTBuTE 3aMpoc TPeX LEIbIX Pa3IMYHBIX YHCEIN C KJIaBUATyphl. BriBenuTe Ha
9KpaH HauOoJIbIIIee U HAaMEHBIIIEE.
2. Hanmmmute mporpammy, BBIBOJSINYIO Ha JKpaH creneHw ymcia 2 ot 2 jgo 10
BKITFOUUTENBHO.
3. HammmuTte mporpaMmy i HaXxOXJIEHUS CYMMBI MSTH TPOU3BOJBHBIX YHCEN,
BBOJIIMBIX C KJIABUATYPBI.
4. HamumuTe mporpaMMmy BBIYHCICHHUS CPEIHEro Oaiia MpH MOCTYIUICHWH B BY3 110
pe3ynbTaTaM YeThIpeX SK3aMEeHOB, KOTOPbIE BBOISTCS C KIIaBUATYPHI.
5. BBIUKCIUTH KOTUYECTBO MPOKUTHIX COCTABUTENEM MPOTPaMMBbI THEH. YUecTh, 4To
B BUCOKOCHOM To;1y 366 IHE.
6. BeruaumciuTth, Kakas cymMMa OyJeT Jexarh Ha BKJIaae B Oanke uwepes 5, 10, 15, 20

Jet, ecau noyoxuTh ceroans 1000 py6uneit moa 3 % roaoBbix?

Jlureparypa
1. Hndopmaruka. bazossiii kypc / CumonoBuu C.B. [u np.] — CII6: IIurep, 2005. —
640 c.
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2. CadponoB U.K. beiicuk B 3amauax u npumepax / 1.K. Cadponosn. — CII6.: BXB-
[TeTepOypr, 2003. — 224 c.

3.4. Hugpopmauuonnvie maccugnl

Maccusom Ha3bIBaeTCs YINOPSIOUYEHHAs COBOKYMHOCTH 3JIEMEHTOB OJIHOTO THIIA.
MaccuBsbl ObIBalOT OJIHOMEpHBIE, AByMEPHbIE 1 MHOTOMEpHbIE. MacCuB, B KOTOPOM Kax bl
DJIEMEHT MMEET OJMH TOPSAKOBBIA HOMEp, Ha3bIBACTCS OJHOMEPHBIM. Hampumep, crmcok
dbamMuIHii CTYIEHTOB Ballleil TPYNIBI — 3TO OAHOMEPHBIH MACCHUB AJIEMEHTOB CHMBOJIBHOTO
TUTA, a YHUCICHHBbIC JaHHBIE O CPEJHECYTOUHOH TemrepaType 3a Mecsl — OJHOMEPHBIN
MacCHB 3JIEMEHTOB YHCIIEHHOTO THIIA.

Ecnu u3BecTHO, 4TO B MpOrpaMme NpeCcTOUT padoTaTh C OOJIBIIUM 00BEMOM JaHHBIX,
TO CJIEAYET ATOT MACCHB B MPOTpaMMe OOBSIBUTH C MIOMOIIBIO crienraibHoro oneparopa DIM.
Hanpumep, DIM MASS(15). 310 3HauuT, 4YTO B IPOrpaMMe OMpeIesieH OJHOMEPHBI MacCUB
¢ umeneM MASS, conepkammmii 15 3;1eMeHTOB.

MaccuB Bceraa UMeer:

®  uMs, KOTOPOE EMY JaeT MPOTrPAMMUCT;

® mun, KOTOPBIN OMPEAEISICTC UMCHEM (YUCIIOBOM — MM 0e3 3HaKa $, CHMBOJIBHBIN
— UM cO 3HaKOM $);

® paszmep, T.e. KOJMUYECTBO COCTABIIAIOIINX €T0 SJIEMEHTOB;

®  CKBO3HYI0 NOCNe008AMENbHYI0 UHOEKCAYUl0, COCTABIISIONINX €r0 dJIEMEHTOB;

® 3HaueHue KAXKIOTO DIIEMEHTa MacCHBa.

MaccuB Henb3si OOBSBIATH ABAKIBL, IMOITOMY CJEIYyeT OOBSBISATH MAaCcCHUBHI B
HAYaJbHBIX CTPOKAX MPOrpaMMbI M HE BO3BpAIAThCSA B 3TU CTPOKH C MOMOIIBIO orepaTopa
GOTO.

BBoJ1 351eMEeHTOB MacCHBa MOKET OCYIIECTBISATHCS HECKOJIBKIMHE CITOCOOaMHU:

1. DIM A(5)

A(0)=4: A(1)=-2.5: A(2)=40: A(3)=7: A(4)=-5: A(5)=1

OTOT ciocob BBOA y100€H, KOTja MacCUB HEOOJBIIOH.

2. BBo1 351eMeHTOB MaccuBa C KIIaBHATYPhI

DIM A(9)
FORI=0TO9
INPUT A(I)
NEXT I
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3.  DIMB(6)
DATAO, -2, 1,5, 6,7, 23
FOR N=0TO 6
READ B(N)
NEXT N
0CH06Hbl€ npuemvsl npu peuteHuu 300611{ C NPUMEHREHUEM MACCUBOE

Ilpumep 1. Jan maccus u3 10 snemenToB. HaiiTi cymMMy 3JIEeMEHTOB MacCUBa.

Pewenue:

DIM A(9)

S=0

FORN=0TO9

S=S+A(N)

NEXT N

PRINT «CYMMA =»; S

Ilpumep 2. HaliTu MUHMMAJIbHBIA 3JIEMEHT MacCHUBa M UHIEKC 3TOI0 MUHMMAJIbHOTO
3JIEMEHTA.

Pewenue:

DIM L(9)

MIN=L(0) : K=0

FORI=1TO9

IF MIN>L(I) THEN MIN=L(I) : K=l

NEXT I

PRINT «MUHUMYM»; MIN

PRINT «<HOMEP MUHHMYMA»; K

Ilpumep 3. Hansl aBa maccuBa A(9), B(9). Ilonyuuth MaccuB, KaKIblid AJIIEMEHT
KOTOPOT'O PaBEH CyMME COOTBETCTBYIOIINX JIEMEHTOB JTAHHBIX MAaCCUBOB.

Pewenue:

DIM A(9), B(9), C(9)

FORI=0TO9

C(D=A() +B(I) : PRINT C(I)

NEXT I

JIByMepHBIi MacCUB COCTOUT M3 3JIEMEHTOB, UMEIOIIUX JIBa MOPSAKOBBIX HOMEpA.
OnuH HOMEp — 3TO HOMEpP CTPOKH, a BTOPOM HOMEp — HoMep cTonbma. Takum oOpaszom,

JIBYMEPHBI MAacCUB MOKHO MPEICTaBUTh B BUAEC MaTPHIIbI, COCTOAILIECH U3 OMPEICIICHHOTO
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KOJINYECTBa CTPOK U cronouoB. Hanpumep, B maccuBe MASS (4,5) 4 cTtpoku u 5 cTonouos,
TO €CTh B JJAHHOM MaTpuLe coaepKuTcs 20 371eMEHTOB YUCIIEHHOT 0 TUIIa. MaccuB, B KOTOPOM
KOJIMUECTBO CTPOK COBIIAJIAeT C KOJIMUYECTBOM CTOJIOLIOB, HA3BIBAIOT KBAJApaTHOM MaTpuiieil. B
KBaJpaTHOM MaTPULE €CTh IJIaBHAsl IUAaroHallb, KOTOPAsi UJIET CJIEBA HAIIPAaBO U CBEPXY BHU3.

Ilpumep 1. HailTu KOJIMYECTBO MOJIOKHUTEIBHBIX 3JIEMEHTOB TJIaBHOM JMArOHAIH
maccuBa A(3,3).

DIM A(3, 3)

FORI=0TO3

FORJ=0TO 3

INPUT A(l, J)

NEXT J

NEXT I

K=0

FORI=0TO 3

FORJ=0TO 3

IF 1=J THEN IF A(l, J)>0 THEN K=K+1

NEXT J

NEXT I

PRINT «KOJIMYECTBO [TOJIOXUTEJIbBHBIX 3JIEMEHTOB=»; K

Ilpumep 2. BpiBecTH Ha Ie4yaTh HOMEp CTOJIOLA, COJEPIKAIEro HYJIEBOM 3JIEMEHT
maccuBa B(3,4).

DIM B(3, 4)

FORI=0TO3

FORJ=0TO 4

INPUT B(l, J)

NEXT J

NEXT I

FORI=0TO 3

FORJ=0TO 4

IF B(l, J)=0 THEN PRINT J

NEXT J

NEXT I

3a11alm AJIA CAMOCTOATEIBHOIO PCIICHU S
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1. Haiitu npousBeaeHue 3ieMeHTOB MaccuBa B(14), koTopble HMMEIOT YETHbIE
HOMEDA.

2. Haiitu npou3sBeneHue 3y1eMeHToB MaccuBa B(12), crosmux mocie MUHUMAIbHOTO
JJIeMEHTA.

3. Pacmonoxuts snementsl MaccuBa C(15) o Bo3pacTanmio.

4. HallTu KOJMYECTBO IMOJOXKHUTEIBHBIX 3JIEMEHTOB TJIABHOM JMaroHaJlM MacCUBa
C(5,5).

5. BeiBecTH Ha ImedaTh HOMepa 3jeMeHTOB MaccuBa A(4,5), KoTopble OOJbIIE
YABOCHHOTO MPOU3BEACHUS MUHUMAIBLHOTO AJIEMEHTA.

6. Haiitu MPOU3BCACHUC MAKCUMAJIIbHOI'O W MHHHUMAJIBHOI'O0 3JICMCHTOB MacCCHBa

C(4,6).

Bomnpockl iUisi CAMONPOBEPKH
YTO MOHUMAETCS MO SI3BIKOM [IPOTrPaMMHPOBAHU?
Kaxwe sI36IKH IPOrpaMMHPOBAHUS BaM W3BECTHBI?
Yt0 BKIIIOYAET B ce0S CHCTEMA ITPOrPAMMHUPOBAHHS?
Uro noHuMaeTcs 1oJ MHCTPYMEHTAIbHON Cpeloil mosb3oBarens’?
W3 vero coctouT andasut s3bika Quick Basic?
HasoBute ocHOBHEIE omepaTopsl s36ika Quick Basic.

Y10 TaKoe YHCIOBOI MacCUB?

O N o a s~ wDdhPE

YeM OTIMYAIOTCS OOAHOMCPHBIC U ABYMCPHBIC MAacCCHUBBI?
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2. Cadponos U.K. beiicuk B 3anauax u npumepax / 1.K. Cadponosn. — CII6.: BXB-
[TerepOypr, 2003. — 224 c.
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