MMHCTEPCTBO OBPA30BAHMA 1 HAYKU POCCUMCKOW ®EJEPALIMN

OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BHO/I’KETHOE
OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIEI'O ObPA3OBAHUA
«HT'YIIICKUUA I'OCYJAPCTBEHHBIN YHUBEPCUTET»

KA®EIPA «H(poOpMaliHOHHBIX CHCTEM U TeXHA/IOTHH»

MNHPOPMATUKA

YueOHOoe rocodue Ajis CTY/JeHTOB,
00yJaroIUXCA MO CHeNHATBHOCTH
«ACuT»

Marac
2022



INPEJNC/IOBHUE

Mecto o6pa3oBaHUs B )KM3HM COBPEMEHHOro O0IL[eCTBa BO MHOTOM OIIDe/[eIsIeTCst
BO3paCTawIlell po/ibl0  3HAHWE, WH(OpPMAI[MM, UTO OTPAa3sWIOCh B  KOHLETILIUSX
uHpoOpMalMOHHOTO  00IL[ecTBa,  CTAaHOB/MeHWHM  WH(GOPMALMOHHOM  LIMBW/IM3allvH,
uHpopMaTu3zaiuu  obpa3oBaHusi. byarogapsi  ObICTpOMY  Pa3BUTHIO  KOMITBEOTEPHBIX
TEXHOJIOTMM JIIOJ WUMEIOT AOCTYIT K caMmoi pa3HooOpa3Hoi uHbopMal[uu B 000N TOuKe
T1aHeThl, 0OMeHMBAIOTCs MH(MOpMaIeld, OOIIAIOTCA B Pe)KUMe peaslbHOTO BpeMeHH. [ljist
CBOOO/IHOY OpHeHTalui B MH(OPMALIMOHHBIX TIOTOKAaX COBPEMEHHBIN CIeL[Ua/IiCT JIF0O0ro
npodust /I0/DKEH yMeTh TIOlydaTh, oOpabaThiBaTh W WCIIO/Ib30BaTh WHQOPMAIUIO C
TIOMOIL[bI0  KOMITBIOTEPOB, Te/IeKOMMYHUKALIMA W [PYTUX CpeAcCTB cCBsisu. WHopmauus
CTAaHOBUTCS  JBWXKYIL[EM  CHJOW  TeXHMUECKOro,  JKOHOMHUUYECKOTO,  KYJIbTYPHO-
KOMMYHHUKaTUBHOI'O, COLIMa/JbHOIO Pa3BUTHSI MUpPa M 4esloBeKa, OTJIMUAIOIerocsi MpoeKTHO-
OPUEHTUPOBAaHHBIM WHTE/UIEKTOM, CMOCOOHOCTBIO K TIO3UTHUBHOM KOMMYHUKALMd |
COLIMabHOM OTBETCTBEHHOCTH Tepes; c060M, 0011[eCTBOM, TIPUPOION U KYIbTYPHOM Cpejoi.

Hacrosiiee yue6HOe mocobve cOCTaB/eHO B COOTBETCTBUM C yueOHOM MpOrpamMMoit
no wuH(popMaTUKe M OXBaTbIBaeT CJe/lylolllMe OCHOBHblE pa3jienbl: MHpOpPMaTHKa U

I/IH(l)OpMaL[I/IH, CHUCTEMBI CUMC/IEHUA, OCHOBBI ITPOrPpaMMHPOBAHHS.

Pazpen 1. UHO®OPMATUKA 1 UTHO®OPMAIIUA

1.1. Hupopmamuka Kak Hayka

Hnpopmamuka — ¢yHjaMeHTanbHas HayyHas [UCLMIUIMHA, KOTOpas M3ydaeT
vH(bOpMalLlMOHHbIe TIPOLIECChl, TIPOMCXOJSIIMe B CHUCTeMax pas3/MyHOW TIPUPOAbI, U
BO3MOXKHOCTh MX aBTOMaTu3aLuu |2, c. 7].

TepmuH uHpopMaTHKa BO3HUK Bo @paniuu B 60-X rozax. Tak Ha3biBaiu 00/1acTh,
3aHUMAIOIIYIOCS aBTOMATU3UPOBAaHHOW 00paboTkoii uHMOpMalyd C ToMollsio DBM.

Nudopmarrka — informatique, B mepeBoje ¢ (paHIy3CKOro, o3HauaeT «HWH(OPMAaLMOHHAsI



aBTOMAaTHKa W/IM aBTOMAaTU3WPOBaHHasi repepaboTka wuHQopMarmu». TepMuH o06pa3oBaH
nyteM ciusinus ciioB information (MH@opmarusi) ¥ automatique (aBTomMaTuka). Crnexyer
o0paTuTh BHUMaHKe Ha TO, UTO He TOBOPST «aBTOMaTHuecKasi 00paboTKa», a TOBOPAT UMEHHO
«aBTOMAaTU3UPOBaHHAs», TaK KaK [IOJIHOCTBIO aBTOMAaTHUYECKHUM TIporiecC 00paboTKu
uHpopMaly, To ectb 0Oe3 yuyacTusi UeloBeKa, ObITh He MOXkeT. VHorga WH(OpMaTHUKy
Ha3bIBalOT computer science (Hayka O KOMITbIOTEDHOW TeXHUKe).

[To3xke, kKorga WH(OpPMATHKa CTajla CAaMOCTOSITE/IbHOM 00J/IaCThIO UeI0BeUeCcKOM
JesTeTbHOCTH, TePMUH MPUOOpen HOBbIN CMbIC/. CerofiHsi OH MCIO/b3YeTCsl He TOMBbKO ISt
OTOOpa)keHWsI TOCTH)KeHUH KOMITBIOTEPHOW TeXHWKHW, HO W /i 0003HaueHHs TPOL[eCCOB,
CBSI3aHHBIX C Miepeaueli 1 00paboTKoM UH(POPMAILUH.

VHdopmaTrKa B ILIUPOKOM CMBIC/Ie TIpeZCTaB/sieT co00W eJUHCTBO pa3HOOOpa3HBIX
oTpacieid HaykKW, TeXHUKHA W TIPOU3BOJCTBA, CBSI3aHHBIX C TepepaboTKoON HWH(OpMaIuu
IJlaBHBIM oOpa3oM (HO He eOWHCTBEHHbIM!) €  TIOMOIIbIO  KOMIIBIOTEPOB U
Te/IeKOMMYHUKALIMOHHBIX CPeJICTB CBsI3U BO BCeX c(hepax uesoBeuecKoil JesiTeTbHOCTH.

B y3kom cmbiciie WHpOpPMaTHKa — Hayka, COCTOSIasi M3 TpeX B3aMMOCBSI3aHHBIX
yacteii — TexHuueckux cpeactB (hardware), mporpammubIX cpeacTB(software),
alropuTMUUecKux cpeAcTs (brainware).

'naBHasi GyHKUMS MHGOPMATHUKHU 3aK/IHOUaeTcsi B pa3paboTKe MeTOJOB M CPEeZCTB
nipeobpa3oBaHusi MHGOPMAIMM W WX MCIOJb30BaHUM B OpraHU3aliyd TeXHOJIOTUYeCKOTo
Tniporiecca repepaboTKu HH(OPMAIUH.

MOXXHO BBLIJEIUTh CIeAyIoIye 3a7aun uHopmatuku [3, ¢. 37]:

®  uccieloBaHMe HHPOPMAIIMOHHBIX MTPOLIeCCOB JIF000H MPUPOARLI;

¢ pa3paboTtka HMH(POPMAIIMOHHOM TEXHWKH M CO3/jJaHMe HOBEHIel TeXHOIOTHH
nepepaboTku  WHpoOpMauMKM Ha  0a3e  TOMyUYeHHBIX  pe3yJbTaTOB  WMCC/Ie[JOBaHUS
MH(OPMAaLIMOHHBIX MPOLIeCCOB;

® pellleHWe HAYYHBIX U WHKEHEPHbIX TMpo0jeM Co3/aHusl, BHEJDEHUS W
obecrieueHust 3 PeKTUBHOTO UCII0/Ib30BaHUsI KOMITbIOTEPHON TeXHUKH U TEXHOJIOTUU BO BCEX
cdepax obrecTBEHHON >KU3HM.

Kommyiekc uHAyCTpUM UMH(POPMATHUKM CTaHeT BeAyLIMM B WH(POPMAaLMOHHOM
obujectBe. TeHAeHIMs KO Bce Oosblieli HHGOPMUPOBAHHOCTH B 00IL[eCTBe B CyIIeCTBEHHOU
CTereHW 3aBUCUT OT Tiporpecca WHGPOPMATHKA KaK eJUHCTBA HAyKW, TEXHUKH W
TIPOU3BO/ICTBA.

«HpopmaTHKa Cay)kKUT TIpeXxJe Bcero [ (OPMUPOBaHUS OIpeJie/IeHHOr0

MHPOBO33peHHs1 B MH(OPMaLMOHHOM c(epe M OCBOeHUs] MH(GOPMAaLMOHHOM KY/bTYpPbl, TO



eCThb yMeHWs Lie/leHarnpaB/ieHHO pabotaTh ¢ wH(popMalueid, mpodecCoHaTbHO HCIOMB3YS
JJIs1 ee TIoydeHust, 00pabOTKH U Tiepe/jaudl KOMITBIOTEPHYIO WH(POPMAIIMOHHY0 TeXHOJIOTHIO
¥ COOTBETCTBYIOLIME eii TeXHUUeCKKe ¥ TPOorpaMMHbIe Cpe/iCcTBa» |3, c. 6].

lo HeaBHero BpeMeHH OOJBIIMHCTBO CIIELMaIMCTOB M0 KOMITBIOTEPHON TeXHUKe U
VH(POPMALIMOHHBIM TEXHOJIOTHSIM CKJIOHSUIOCh K MHEHHIO, 4uTo HH(pOpMaTHKa — 3TO
JUCLIMTIIMHA TIPAKTUYeCKOTO TIpUMeHeHHWsl, TaK Kak oOydaeMblii yuuTcs paboTaTb Ha
NepCOHa/IbHOM KOMIIbIOTepe U H3yuaeT Haubojiee pacrpocTpaHeHHble MPOrpaMMHbIe
cpeactBa. Ho cerogHs wHpOpMaTHKa CTaja YBEPEeHHO OTXOAWTb OT aBTOMATHKH.
TexHUUeCKUI acreKT HayKu OIpeJiesiwics B OTAelbHOEe HarpaBjieHWe — computer science.
[TosiBU/IMCH HOBBIE pa3zesibl MHGOPMATUKU, CBs3aHHbIe C WH(GOPMALIMOHHBIM YIIpaB/ieHUEM,
vHGbOpMalMOHHOM 6e3011acHOCTHIO, (hopmasr3alieii HHGOPMAaI[UH U T.J,.

OCHOBHO# 1]e/1bI0 U3yUeHHst THPOPMATHUKH 0/DKHO OBITh JOCTIKEHHE YPOBHsI 0011[eit
IPaMOTHOCTH B 00/1aCT MHPOPMATUKUA ¥ MH()OPMALIMOHHBIX TEXHOJIOTHA. DTa rPaMOTHOCTD
JI0/DKHA BCTaTb B OJJUH PsiJi C TAKUMU KOMITOHEHTaMU pe3y/ibTaToB 0011iero o6pa3oBaHus Kak
MaTeMaTHyecKasi F[paMOTHOCTb, SI3bIKOBasi TPAMOTHOCTb, eCTeCTBeHHOHAyUHas U T.J.

N3yuyenre uHGMOPMATUKU [O/DKHO CHOPMUPOBaTh WMH(OPMALIMOHHO T'PAMOTHYIO
JIMYHOCTB, CrIocoOHYI0 3¢hdekTHBHO paboTaTh ¢ nHpopMarye. Takoi uesioBeK JOKeH:

® [IOHMMaTh, KAKUX CBeJIeHUI He XBaTaeT [jisl PellleHus TI0CTaB/IeHHbIX 3a/ay;

® [IpeACTaB/sATh, TJe W KAaK HaWTU HefloCTarolue CBefleHWs, B TOM UHCJe
COTIOCTABJIsISI CBe/IeHUsI M3 Pa3HbIX MCTOUYHUKOB WM aHAIM3UPYs U3BECTHbIE [JAHHbIE;

® QaHa/AM3MpOBATh TIOMyYeHHble CBeJeHUs U TIPOBepsiTb MX Ha MCTUHHOCTH,
Herpe/B3siITOCTb, aKTyaJbHOCTh;

® ycBauBaTb, OCMBICJ/IITh, MOHUMAaTh HaWJleHHble CBeJeHUs], COIOCTAaB/sAS MX C
M3BECTHBIMU paHee, TIepeBOAUTh CBeIeHUs] B 3HAHUS;

* (uKcUpoBaTh TOJyUeHHble CBeJleHUs, a TakXke pe3yjJbTaT WX aHaau3a Hu
OCMBIC/IEHHUSI U COXPAHSATB /IJIs1 TOC/IeIyIOLIero UCrob30BaHus;

® uy3araTh CBOM 3HaHUS, KaK B MHJUBH/yanbHOU Oecefe, Tak U My6/IMUHO, BK/IIOYAs
BBICTYIUIEHUSI TIepe/| pa3HbIMU KaTeropusMu C/yIaTe el C yueTOM 3TUX KaTeropyi;

® (Co3JaBaTb IeyaTHble U 37eKTPOHHbIe HW3[jaHUsS pasHbIX BUAOB W >KaHPOB [JIs
JIOHeCeHUsl YUTaTesTt0 CBOel TOUKU 3peHMUs;

® [IpUMEHATH IOJIyYeHHble CBe/leHUsl B CBOel Hay4YHOU /lesiTe/IbHOCTH, B TOM UHC/Ie
[JJ151 TIPUHSTHS PeLleHui;

® UCI0/Ib30BaThb COBpPEMEHHble TexXHUUYeCcKue CpeACcTBa TIPU  BbINOJHEHUU

Tiepeurc/IeHHbIX BUZOB paboThl ¢ MH(pOPMAaLel;



® yMeThb BBINOJIHATh JlaHHbIE BUZBI pabOThl C MH(OPMAI[Mel Kak WHAWBUAYaIbHO,
TaK U B COCTaBe TPYIIMbI.

Kpome Toro, wuHpopmaThKa, Kak yuyeOHasi JUCLMIUIMHA B TiefiBy3e, JOJDKHA
MIpPO/Io/KaTh (POPMHUPOBaTh MH(MOPMAIIMOHHYIO KY/IbTYpy OyAyIero yuuress. 31eCh CleyeT
OTMEeTHUTb, UYTO UH(POPMAL[MOHHAS Ky/IbTYPa YUUTeSIs SIBJISIeTCS YaCThIO ero 00IIeld Ky/IbTyphbl,
ee r'yMaHUCTHYeCKOM 1 TeXHOJIOTMUeCKOW COCTaBJISIOLUX.

e obyuenus nadopmarrke chopmymporan K.K. Konun:

* (opmupoBaHue HOBOW HH(MOPMAIIMOHHON KYJIbTyphl POCCUHMCKOTO 0OIIIecTBa,
KOTOPYIO [JOJDKHA COCTaB/IsITb COBOKYITHOCTb NMPO(eCCUOHANBHBIX, COLUATBHBIX U 3TUYECKUX
HODM TI0Be/leHHsI JII0/iell B HOBOM, BbICOKOAaBTOMAaTHW3MPOBAHHOW WH(OPMAal[MOHHOUW cpejie
o6uranmusa B XXI Beke;

e (opMupoBaHUe 1IeJIOCTHOTO MHUPOIMOHKMMAaHWS W COBPEMEHHOIO HayuHOTO
MHPOBO33peHUsi, KOTOpble [O/DKHBI ObITh OCHOBaHbI Ha TPU3HAHWU €JWHCTBA OCHOBHBIX
VMH(OPMAaLIMOHHBIX TPOLIECCOB B MPUPOJe U 00IIiecTBe, a TakkKe MOHUMAaHUM BeJyllel posu
WH(OPMaLIMK B 3BOJIFOLIMOHHBIX TIpOIieccax v o0ecrieueHu  XU3HeJesiTeTbHOCTU MPUPOJHBIX
Y COLIMabHBIX CUCTEM;

® T[IOJATOTOBKA BBICOKOOOpPA30BAaHHBIX JIFO/Iel W  BBICOKOKBATM(HUIIMPOBAHHBIX
CMeLMa/INCTOB, CMOCOOHBIX K TIpo)ecCMOHAaNbHOMY POCTY | TpodecCHOHaIbHOU
MOOM/IBHOCTH B YCJIOBUSIX MH(OPMAaTH3al[MK 00I1leCTBa ¥ Pa3BUTHSI HAYKOEMKHUX Te€XHOJIOTHH
[5].

SAnpo coBpeMeHHOI MHGOPMATUKKA 0GpPasyrOT uyeThIpe COCTaBHbIE yacTw [1, c. 24,
Ka)k/lasi U3 KOTOPBIX MOKeT pacCMaTpUBaThCs KaK OTHOCUTEbHO CaMOCTOsITe/IbHasi HayuHast
JUCLIUIIHA.

Teopemuueckass uHopmamuka — 4acTb UH(POPMATUKH, 3aHUMAIOLIAsCS U3yueHUuem
CTPYKTYpPbI U OOIIMX CBOMCTB MH(pOPMAy ¥ WHPOPMALMOHHBIX TMPOLIECCOB, Pa3pabOTKOM
OOIIMX TIPUHLMIIOB MOCTPOeHUs] MHPOPMALIMOHHOW TeXHUKH U TexHosioruv. OHa OCHOBaHa
Ha WCIIOJIb30BaHUM MaTeMaTUYeCKUX MeTOIOB U BK/IHOYaeT B cebs Takhe OCHOBHBIE
MaTeMaTUuUeCKue pasfieibl, Kak Teopusi airOpMTMOB M aBTOMAaTOB, Teopus UH(OpPMAaLUU U
TeopUst KOAUPOBaHUsi, Teopusi (popMasbHbIX SI3bIKOB M TPAMMATHK, UCC/Ie[0BaHUe Oreparivii 1
AP-

Cpedcmea  uHgpopmamu3zayuu (TeXHHYeCKMe W TpOrpamMMmHble) —  pasfer,
3aHUMAFOIIUICS U3yUeHHeM OOIUX TIPUHIUITOB MOCTPOEHHUS] BBIUMCIUTETBHBIX YCTPONCTB U
cucteM 00pabOTKM W Tiepefiaud [aHHBIX, a TakKKe BOIIPOCOB, CBSI3aHHBIX C Pa3pabOTKOM

CHCTEM MPOrpaMMHOT0 00ecreueHusl.



HHupopmayuoHHble cucmembl U mexHoa02uu — pasfen UH(DOPMaTUKH, CBS3aHHBIA C
pellleHWeM BOMPOCOB [0  aHaau3y TOTOKOB HHGOpMalMd, WX  OINTUMM3ALUY,
CTPYKTYPHUPOBAaHUM B PA3/IMUHBIX CJIOXHBIX CUCTeMax, pa3paboTKol MPUHIUIIOB peasn3aliuu
B JIJaHHBIX CHCTeMaX MH(OPMAaLIMOHHBIX MPOLIECCOB.

W3yueHnem 3akoOHOMepHOCTel u ¢(opm [BWwKeHUsT HHGOpPMALUM B 0OIIeCTBe,
BO3HUKAIOIIUX B COBpEMEHHOM o00ImecTBe MH(MOPMAL[MOHHBIX, TICUXOJOTUYECKUX,
COL[MA/IbHO-9KOHOMUUYECKMX TIpob/ieM W MeTOJ0OB WX pelleHWs 3aHHMaeTcs HOBOe
HarpaB/IieHHe UCC/IeJOBaHUH B 00/1acTh MHPOPMATHKK — COYUaIbHAs UHGpOpMamuka.

Vudopmatrka — oueHb LIMpPOKasi cepa HayuHbIX 3HAHWM, BO3HHMKIIAs Ha CTbIKE
HEeCKOJIbKUX (hyHJjaMeHTa/IbHbIX U TIPUKJIAJHBIX JUCHUIIIMH. K QyHAaMeHTalbHbIM MPUHSTO
OTHOCHTh Te€ HayKd, OCHOBHBbIe TIOHATHS KOTOPBIX HOCAT OOIIleHayuHbI XapakTep,
WCII0JIb3YIOTCSI BO MHOTUX APYTUX HayKax U BUJax JlesiTelbHOCTH.

Kak kommniekcHasi HayuHasi JUCLIUII/IMHA MHQOPMaTHKa CBsi3aHa C:

e (dwiocobueir M TICUXOJOTHEM — uepe3 yueHHe 00 HHGOpPMALMM U TEOPHUIO
MO3HaHUS;

® MaTeMaTUKOW — uepe3 TeOPUID MaTeMaTHUyeCKOro MOJeTUPOBaHUsl, AUCKPETHYIO
MaTeMaTHKy, MaTeMaTUUeCKyto JIOTUKY 1 TeOPHIO alrOPUTMOB;

® JIMHTBUCTUKOW — yepe3 yueHue 0 (hOpMasIbHBIX SI3bIKaX U O 3HAKOBBIX CUCTEMaXx;

¢ kubepHeTHKOI — uepe3 TeopHio MH(MOPMALIMK U TEOPUIO YITPAB/IEHHS;

* (U3UKOU U XUMUe, 37IeKTPOHUKON U PaIMOTEXHUKON — uepe3 «MaTepuaabHyH»
YacTb KOMITbIOTepa ¥ UH(QOPMALIMOHHBIX CUCTEM.

Ponb wH(MOpPMAaTHKM B pa3BUTHMM OOIecTBa 4Ype3BblUaiiHO Besiika. OHa SIBISETCS
HayuHbIM (yHZAMEeHTOM Tpoliecca wuHpopMaTu3aluu obmectBa. C  Hell CBs3aHO
MPOrpeCcCMBHOE  yBeJMUeHHWe  BO3MOXKHOCTEM  KOMIbIOTEDHOW  TEeXHUKH, pa3BUTHE
MH(POPMALIMOHHBIX CeTel, CO3ZldHHMe HOBBIX HMH(OPMAL[MOHHBIX TEXHOJIOTHH, KOTOpble
TIPUBOJAT K 3HAUMTE/IbHBIM U3MEeHEHHsIM BO Bcex cepax obljecTBa: B IIPOM3BO/ICTBE, HayKe,

00pa3oBaHuK, MeJULIMHE U T. 7. [1].
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1.2. OcHoebl meopuu uHgpopmayuu

Bcsi KM3HB YesioBeKa TaK WM WHAue CBs3aHa C HAKOIUIeHWeM M 00paboTKoi
uH(popMaly, KOTOPYI0 OH T0JiyyaeT U3 OKPY)Kalolero Mupa, UCIO/b3ysl ITh OPraHOB
YyBCTB — 3peHue, CIyX, BKYC, 000HsIHUe U ocsizaHue. Kak HayyHasi KaTeropusi «uH(popMariys»
COCTaB/sieT TMpeaMeT W3yYeHWs [JIs1 CaMbIX PpasHbIX AWCLUIUIMH: HWH(OPMAaTHKH,
KubepHeTHKH, (unocopuu, ¢Hu3uKM, OUOIOTHH, TeOpuM CBs3u T. 4. HecmoTpsi Ha 3ToO,
CTPOTOro Hay4yHOTO OTIpeJie/ieHHs], UTO ’Ke Takoe MH(opMalysi, [0 HaCcTOAIero BpeMeH! He
CYILeCTBYeT, a BMECTO HETO MCIOJBL3YIOT NoHsATHe 00 nHdpopMmaruu. [loHsTHE OT/IMYaeTCs OT
oTipeZie/ieHU TeM, YTO pa3Hble [JUCLIMIVIMHBI B pa3HbIX 00/acTSIX HAayKW W TEeXHUKU
BK/IQ[IBAalOT B HEro pa3Hbli CMBICA C TeM, YTOObI OHO B HauOOJIbILEH CTerneHu
COOTBETCTBOBAJIO TpeAMEeTY W 3aZayaM KOHKPeTHOM [AWCLUIUIMHBI. VIMeeTcss MHOXKeCTBO
oTipe/ie/IeHUH U TIOHATHSI MHpOPMaLiKu, oT Haubosee obiiero dunocodckoro (uHbDOpMAarys
eCTb OTPa)kKeHHe peasibHOr0 MHpa) /10 Haubosiee YaCTHOTO TPUKIIAAHOTO (MHGOPMALHs eCTb
CBeJieHHs, ABJISIOLIMEeCs 00LeKTOM repepaboTKu). BoT HekoTopble U3 Hux [1, c. 4]:

® cooOuleHue, OCBeJOM/IEHMEe O TIOJIOKEHWU [ieJl, CBeJeHWs 0 ueM-116o,
riepesiaBaeMble MOJIeY;

* yMeHblllaemas, CHMMaeMasi HeOIpe/le/leHHOCTb B pe3ysbTaTe IOJy4YeHUs
COO00I1[eHHH;

® T1lepejaya, OTpPa)KeHHWE pa3HOooOpa3usi B JOOBIX TIpoljeccax M OOBEeKTax,
OTpaXeHHOe pa3HooOpasue;

® TOBap, SIBISIOLIMICS OOBEKTOM KYIUTU-TIPOJIaXKA 3HAHWW [JI1  JAOCTYDKEHUS
oripe/ie/IeHHbIX Liesel;

®* [aHHble Kak pe3y/bTaT OpraHu3aliid CUMBOJIOB B  COOTBETCTBUM C
yCTaHOBJ/IEHHBIMH TTPaBUJIAMUY;

¢ TIIpOAYKT BBaI/IMOAEI‘/JICTBI/IH JAaHHBIX W aJ€éKBATHBIX UM MeTO/OB;



® cCBefleHWs O JMIAX, TpeAMeTax, (hakTaX, COOBITHSX, SIBJIEHHSIX W TIpoOL[eccax
HEe3aBUCUMO OT ()OPMBI UX Mpe/ICTaB/IeHUsI.

Briciel, cieriudurueckoii hopMoli oTpaxkeHus sIBJIsSIeTCs cO3HaHWe YesioBeka. Kpome
3TOrO, CYILIeCTBYIOT U Apyrue GopMbl — Nicuxuueckas (MpUCyLasi He TOJIbKO YesioBeKy, HO U
JKUBOTHBIM, Hecyljas B cebe WH(OpMaLMIO, CIIOCOOHYIO BMSATH HAa WX SMOLMOHATbHBIE
COCTOSIHUSI U TIOBe/leHHe), pa3/ipa)KUMOCTh (OXBaTbIBatolllasi, IOMUMO TIPOUero, pacTeHUs U
TIPOCTeMIIIe OPraHKU3MbI, PeryIUpYHoL1e Ha c1abble MexaHUueCKre, XUMUYecKue, TeryioBbie
KOHTaKTbl C OKpY’Karollell cpefol) W camas  SjeMeHTapHasi ¢opMma — 3areuarsieHue
B3aUMO/leHCTBYs (TIPUCYILiasi 1 HeOpraHMueCcKoU Npypo/e, U 31eMeHTapHbIM YacTvLaMm, T. e.
MaTepuH BOOOIIE).

Tak, KyCOK KaMeHHOTO yTJ/isi HeceT B cebe «OTpakeHHe» COOBITHMA, MPOU30IIeIINX B
Jajiekie BpeMeHa, T. e. o0ajaeT CBOWCTBOM HWHGOPMATUBHOCTU. [le/ioBoe THUCBMO C
TIpeJIO’KeHUsIMU COTPYAHMYeCcTBa MH(GOPMATHUBHO, TaK KaK OTpPa)kaeT cepbe3Hble HaMepeHUs!
OTIpe/le/IeHHOTO  yupe)kieHusi Wid BefoMcTBa. KomaHJa TNPUCTYNUTb K KOHKPETHBIM
JlelicTBUSIM (3arlyCKy paKeThl, OTIIPaBKU Ipy3a, IIPOU3BOACTBY BbIUMC/IEHUHN U T. T1.) COJEP)KUT
WHGOPMALIMI0O O TIO/ATOTOB/IEHHOCTH COOTBETCTBYIOLIUX CIY)KO W CBOEBPEMEHHOCTH
npeArpUHUMAaeMbIX 111aroB.

Wudopmaiiys He siBIsieTCsl HU MaTepueld, HU SHeprueil. B oT/iimure oT HUX OHa MOXXeT
BO3HHMKATh M Mcue3aTb. B yKa3zaHHbIX npruMepax MHGOpMaLsi B KyCcKe KaMeHHOr0 yTJjisl Uin
[le7I0BOT0 MCbMa MOXKeT UCYe3HYTh, eC/Id MCUe3HeT ee HOCHTe b, HallpUMep, CrOPUT.

OcobeHHOCTh MH(pOPMALK 3aK/II0YAaeTCs B TOM, UTO TIPOSIBIISIETCS OHA TOJBKO TPU
B3aUMOZIeHCTBUN 00BEKTOB, nprueM 00MeH MH(OpMareil MOXKeT COBepLIaThCS He BOOOIe
MeXy Mo0bIMU 00BeKTaMH, a TOJTBKO MeXy TeMH U3 HUX, KOTOpbIe TpeJCTaB/IsOT CO00i
OpPraHU30BAHHYIO CTPYKTYPY (CHUCTeMy). DyieMeHTaMHt 3TOW CUCTeMbI MOTYT ObITh He TOJIBKO
nmoau: obmeH WH(GOpMaLMel MOXKeT TMPOMCXOAUTh B >KUBOTHOM M pacTUTETbHOM MHUDE,
MeX/y JKMBOM M HEXMUBOW IPUPOJOM, /MHOJAbMM U YCTpOWCTBaMU. Tak, HH(poOpmaLys,
3aK/II0UeHHasi B KyCKe KAaMEeHHOIO VIJisl TMpOSBIsSeTCs /Wb TpU B3aUMOJEWCTBUU C
YyesioBEeKOM, a pacTeHue, noaydasi MHpopMalL1io O CBeTe, IHeM PacKpbIBaeT CBOU JIeTIeCTKH, a
HOYbHO 3aKPbIBaeT UX.

[ousitne «uHpopMalUsi» OOBIUHO TIpeAriosaraeT Haauuue [JByX OOBEKTOB —
«HCTOUHHKA» MH(POPMAIUH U «TIpHeMHHKa» (TToTpebuTesisi, aapecara) uHGOpMaIusi.

WNudopmauysa mnepefaercs OT MCTOYHMKAa K TIPUEMHUKY B MaTepUasbHO-
SHepreTUueckoi ¢opme B BUJe CUTHAJOB (HarpuMmep, 3/1eKTPUYECKUX, CBETOBBIX, 3BYKOBbIX

Y T. [I.), PacIIpOCTPaHSIOIIMXCS B OTpe/ie/ieHHOM cpefie.



CueHan — Gu3nueckuil rporjecc (siBjieHWe), HeCyIuii coobireHre (MHGOPMAaILHIO) O
COOBITUM WU COCTOSIHUN 00beKTa HaOMIOIeHHS.

WNHudopmanyss MoXXeT TOCTynaTh HENpEpPbIBHO WM [WCKPETHO, T.e. B BHUJE
10C/Ie[IoBaTeIbHOCTU OT/e/IbHbIX CUTHanoB. COOTBETCTBEHHO DPA3/WvarOT HeIpephiBHYIO U
JUCKPeTHYI0 WH(MOPMALIUIO.

HHpopmayus — crierpprueckuii aTpuOyT peasbHOr0 MUpa, TPeCTaB/ISIOMUi OO0
ero 00OBEKTMBHOE OTpa)keHHe B BHJje COBOKYITHOCTH CHUTHA/IOB W TIPOSIBJSFOIIUNCS TIpU
B3aUMO/IEMCTBUU C «TIPUEMHHUKOM» UH(OPMaL1H, ITO3BOJISIFOIIUM BbIJe/IATh, PETMCTPUPOBATh
3TU CUTHA/MBI W3 OKPY’XKaloll[ero Mupa W 10 TOMYy WIA MWHOMY KDUTEPUIO UX
HUeHTU(PULIUPOBATD.

W3 sToro onpefenenus cienfyer, 4to:

¢ pH(popMalusa 00beKTHBHA, TaK KaK 3TO CBOMCTBO MaTePUX — OTPA’KEHHE;

e uyHdopMalusl TIPOSIB/IIeTCS B BHUJE CUTHAJOB M JIMIIL TIPU B3aUMOJENCTBUU
00BEKTOB;

® ogHa 4 Ta ke wuHGOPMAIMS Ppa3MUHBIMU TIOJy4yaTeassMA MOXKET ObITh
VHTepIipeTUpOBaHa Mo-pa3HoMy, B 3aBUCUMOCTH OT «HAaCTPOMKU» «TIPUEMHUKa».

YenoBeK BOCIIPUHUMAaeT CUTHA/Ibl TIOCPeJCTBOM OpPraHOB UYBCTB, KOTOphIe
«UAEHTUOULMPYIOTCSI» MO3roM. [To3ToMy, HarpuMep, NpU HaO/MIOeHUM OZHOTO U TOTO JKe
00BeKTa UesioBeK C JIyUIIMM 3peHHeM MOXKeT MOIY4YuTh 0osbiine uH(opmaruu 06 00beKTe,
yeM TOT, Y KOTOPOTO 3peHHe Xy>ke. B TO >ke BpeMsi NpU OJWHAKOBOW OCTPOTe 3peHusl, B
c/lydae, Haripumep, MPOUTeHUs] TeKCTa Ha WHOCTPAHHOM si3biKe, UesiOBeK, He BJlaflerollnii
9TUM SI3bIKOM, BOOOIIle He TMOJyUYUT HUKAKOW MHGMOPMaLMY, TaK KaK ero MO3r He CMOXKET ee
«AgeHTUPULMpOBaTh». [IpueMHUKNM HMH(OpPMALMK B TeXHUKE BOCIPUHHMMAIOT CUTHalbl C
MOMOLBI0  pa3/MYHOM HW3MepUTEeJIbHOM U perucTpupyrouied anmnaparypsl. Ilpu stom
TIPUEMHHUK, 00/1a/IafoIHiA O0/IbIIIEN UyBCTBUTEIbHOCTBIO TTPU PErUCTPALIUK CUTHAIOB U OoJiee
COBEpILIEHHBIMU aJTOPUTMaMH KX 00pabOTKM, TI03BOJISIET TOJNYUUTh OOJbIIHEe O0O0BEMBI
vH(opMaluu.

Vudopmanys umeet ompezesieHHble (QYHKIUM W 3Tamnbl oOpalljeHuss B 0OIjecTBe.
OCHOBHBIMU U3 HUX SIBJISTFOTCSI:

® no3HasamenbHas, 1ieJib KOTOPOM — TojiyueHHWe HoBoOW WHbopMaiuu. DyHKIMs
peanu3yeTcsi B OCHOBHOM Yepe3 Takue 3Taribl obpaliieHyst MHPpopMaLyy, Kak:

- ee cUHTe3 (POM3BO/ICTBO),
- TIpeficTaBJIeHue,

- XpaHeHUe (TiepeZiaua BO BpeMeHH),
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- BoCTipusitie (TIoTpebieHue);

® KOMMyHUKamueHas — GyHKLMs 0OIeHus JIto/iel, pea3yeMasi uepe3 Takue 3Tarlbl
obpaiijeHust HGOpPMAI[HH, KaK:

- epefiaua (B MPOCTPAHCTBeE),
- pacripejiesieHue;

® ynpaeneHueckas, 1ieJib KOTOpoil — (opMUpOBaHUe 1ieieco00bpa3HOro ToBeJeH s
yIpaB/sieMOM CUCTeMbl, T[Onyvarolleidd uHGopMauuio. ITa QYHKIUS HUHPOpMaLUU
Hepa3pbhIBHO CBs3aHa C TI03HABaTe/JbHOW WM KOMMYHUKATHBHOW W peanu3yeTcs uepe3 BCe
OCHOBHBIE 3Tarbl 00paleHus, BKItoYast 00paboTKy.

VHdopmaiyio, KOTOPYH T0JiyyaeT YejioBeK, MOXKHO CUMTAaTh Mepod yMeHbIleHUsi
Heoripe/ie/ieHHOCTH 3HaHWM. Eciu HekoTopoe cooOiljeHrWe TPUBOAUT K YMeHbILEeHHIO
HeoTIpe/Ie/IeHHOCTH HAlllMX 3HAHWM, TO MOXXHO TOBOPHTb, UTO TaKOe COOOIIeHWe CO/eP)KUT
uHpopmaLuio [4, c. 75)]. I[Togxos K MHMOPMAaLUK Kak Mepe YMEHbIIEeHHUS! HeOIpee/IeHHOCTH
3HaHUM T03BOJISIET KOJIMYeCTBEHHO M3MepsiTb UH(OPMAlUI0, YTO upe3BbIYaliHO BaXkKHO [JIs
HMH(OPMaTHKU.

PaccMoTpuM KOHKpeTHBIM TipuMep. [lycTh y Hac WMeeTCsl MOHeTa, KOTODYIO MEI
OpocaeM Ha pOBHYIO MOBepXHOCTb. C paBHOW BepOSTHOCTHIO TIPOM30WJET OFHO W3 ABYX
BO3MOJKHBIX COOBITMM — MOHETa OKa)KeTCs B OJHOM M3 JIByX IIOJIOKEHWI: «Opey» WU
«peLIKa».

MO)XHO TOBOPHUTh, UTO COOBLITHUS paBHOBEPOSITHBI, €C/IU TIPU BO3pACTalOIeM UHC/Ie
OTIBITOB KOJTMUECTBA BbI «OpJla» U «PEIIKWU» TIOCTerNeHHO CO/mKaroTcsi. Harpyumep, eciid Ml
6pocum mMoHeTy 10 pa3, TO «opesi» MOXKEeT BbINACTb 7 pa3, a pellika — 3 pasa, ecid MOHETY
opocum 100 pa3, To «opey» MOXeT BbIMAacTh 60 pa3, a «pemika» — 40 pa3, eciid 6pocum
MoHety 1000 pas, To «opes» moxeT Bbinactb 530 pas, a «pewika» — 470 u 1.4. B urtore npu
oueHb OOJIBILION CEepUM OIBITOB KOJMUECTBA BBITIAJIEHUN «OpJjla» M «PeLIKW» TPaKTUYeCcKd
CPaBHSIFOTCS.

[Tepen OGpoCcKOM CylleCTByeT Heompeze/NeHHOCTb HAallMX 3HaHWM (BO3MOXXHBI JIBa
coOBITHS), W, KaK ymajeT MOHeTa, TpeJcKa3aTh HeBO3MOXKHO. I[Tocse Opocka HacTyraer
TIO/THasi OTIpe/ie/IeHHOCTh, TaK KaK Mbl BHJUM (TIO/Ty4aeM 3pUTe/bHOe COOOIeHre), UTOo
MOHeTa B JlJaHHbIIi MOMEHT HaXOJUTCS B OMpe/ie/IeHHOM T10JI0OKeHUU (Harpumep, «Opesi»).
OT0 Co00leHre TPUBOAUT K YMEHBIIIEHUIO Heollpe/|e/IeHHOCTH HallluX 3HaHWM B [jBa pasa,
TaK Kak /10 OpOCcKa MbI UMeJIM [IBa BEPOSITHBIX COOBLITHs, a TTOoC/ie OpOCcKa — TOJBKO OZIHO, TO

eCTb B /IBa pa3a MeHbIile. ['0BOPSAT, UTO MOyYeHO KOJTMUeCTBO UH(OpMaIuu, paBHoe 1 6uTy.
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bur sBnsieTcss MUHMMAa/IBLHOW eUHULIEN U3MepeHHs KojuuecTBa WHdopMaluu, a

cieqytoiiieid 1o BeJTMUMHe efiMHULIEHN siBJisieTcs 6aiiT, mpruyeM
1 GaiiT = 2° 6utr = 8 OUT

B uHbopmaTuke cuctema 00pa30BaHUSI KPAaTHBIX eJUHHI] W3MEPeHUsT KOJIM4YecTBa
WHGOPMALIMK OT/IMYAeTCsl OT TIPUHATBIX B OO/BIIMHCTBE HAayK. KOMITbIOTED Orepupyer
yhc/laMd He B JeCATUUHOM CHUCTeMe CUMC/IeHHUs, a B JABOUYHOM, TO3TOMY B KpPaTHBIX
eIMHULAX U3MepeHus1 H(OPMaIMU UCI0/Ib3yeTcst KO3 duLireHT 2",

Tak, KpaTHble OalTy eAWHUI[BI M3MepeHHs KOindecTBa HWH(OPMAI[UM BBOASTCS
clefyroImM oopasom:

1 K6aiir = 2"6ait = 1024 6aiiT;
1 M6aiit = 2'° KbaiiT = 1024 Koaiit;
1 Gaiir = 2'°M6aiiT = 1024 M6aiir.

Cy1iecTByeT HeCKOIbKO Mep HMH(OpMalMW: CHHTaKCHueckKasi Mepa, ceMaHTHhYecKas
Mepa W TmparMatiueckas Mepa [2]. CHHTakcMueckas Mepa — 95TO Mepa KOJMYeCTBa
vHbopMalliy, KoTopasi orepupyer C o0e3HueHHOM uWHbOpMaliel, He BbIpakarolei
CMBICJIOBOTO OTHOIIIeHHsT K 00bekTy. CeMaHTHYecKas Mepa CHAYKHUT /il W3MepeHuUs
CMBICJIOBOTO COJiepKaHusl MHQpOpMaLMy, T.e. ee KOJMYeCTBAa Ha CEMaHTUYEeCKOM YDOBHeE.
[Tparmatryeckast Mepa oripejiesisieT 10JIe3HOCTb UH(OpMaLK (LIeHHOCTh) AJIsi JOCTH)KEeHUsT
T10J1b30BaTe/IeM IMOCTaBIeHHOM LieJTu.

[nst u3mMepeHusi UHQOPMALIMM Ha CUHTAaKCMUeCKOM YPOBHe BBOJSTCS /IBa NapaMmeTpa:
06beM uHbopMaruy (faHHBIX) — V (00BeMHBIN MOAXO0/) W KOIMUeCTBO WH(opManuu — I
(SHTPOMNUIHBIN NTOAXOL).

Ob6veMmHbIll N00x00. Tlpu peanu3aruy MH(POPMAIIMOHHBLIX ITIPOL[ECCOB HMH(OPMAaLUS
riepeZiaeTCsl B BUZie COOOIIeHNs], TIPe/[CTaB/ISIOIEero 000l COBOKYITHOCTh CHMBOJIOB KaKOTO-
mbo andasura. [1py 3TOM KaXKAbIi HOBBIN CUMBOJI B COOOIIIEHHH yBe/TMUMBAeT KOJIMYeCTBO
vH(OpMaLWK, Npe/iCcTaB/IeHHON T0C/e/l0BaTe/TbHOCThI0 CUMBOJIOB ZlaHHOTO asidaBuTa. Eciin
Teriepb KOJMYeCTBO WHGOPMAaLMHM, CojJep)Kalljeiics B COOOLeHMM W3 OJHOr0 CHMBOJIA,
NIPUHSATH 3a eAUHULY, TO 00beM uHpopManyu V B 0060M Apyrom coobiiieHun OyzieT paBeH
KOJIMUeCTBY CUMBOJIOB (Pa3psiioB) B 3TOM coobijeHru. Tak Kak ofjHa U Ta >ke WH(pOPMaLys
MOKeT OBbITb TIpeZCTaB/ieHa MHOTMMH pa3HbIMH criocobamu (C MCIOb30BaHUEM Ppa3HBIX
andaBUTOB), TO ¥ eAWHUIIA H3MepeHWs WHGOpPMAI[MK (JaHHBIX) COOTBETCTBEHHO Oyzer

MEHATBCA.
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Tak, B [eCATUUHOU CHUCTeMe CUYMC/IeHWs] OJVH pas3ps] MMeeT BeC, paBHbIM 10, u
COOTBETCTBEHHO eAWHUIIeH W3MepeHUs WHpopMaLuu OyzeT oum (AecsTUUHBIA pa3psz). B
3TOM CJlyyae cooOIljeHHe B BU/ie N-pa3psiIHOTO UKc/ia iMeeT 00beM JaHHBIX V = N [JUT.

B [BOuYHOM cucCTeMe CuuC/eHUs OJWH paspsy, HUMeeT BeC, paBHbIA 2, WU
COOTBETCTBEHHO e[IMHUIIel n3MepeHus: nHGopMaLuu Oyaet 6um (gBoWYHBIN pa3psg). B sTom
c/lyuae cooOIIleHre B BHZIe N-pa3psiJHOTO UKC/ia UMeeT 00beM AaHHBIX V = n OHT.

Co3paren KOMIBIOTEPOB OTAAIOT IpeJIIouTeHHe HMEeHHO [BOWYHOM CcHUcTeMe
CUMCJIEHHs, TIOTOMY UYTO B TeXHMYECKOM YCTPOWCTBe Hanbosiee MPOCTO peann3oBaTh JBa
pa3/IMYHbIX COCTOSIHUS, HallpUuMep: JUOJ, OTKPLIT WM 3aKpbIT, KOHJEHCATOp 3apsyKeH WM
He3apspkeH U T.1. (CHUCTeMbl CUMC/IEHUsI paCCMaTPUBAalOTCS B JAHHOM 10COOWH B C/ieAyIoLeM
paszerne.)

OHmponutiHblli nooxod. B Teopunm wuHpOpMALMKM U KOAWPOBAHWS TPUHAT
SHTPOIUMHBIN NOAX0/ K U3MepeH’I0 MHPOPMaLMU. JTOT MOAX0/, OCHOBAH Ha TOM, UTO (PaKT
rosyyeHuss MHQPOpPMAaLMM Bcerjla CBsizaH C  yMeHbllleHWeM pa3HooOpa3us  Wid
Heorpe/ieJIeHHOCTH (SHTPOMNMM) CUCTeMbl. VICXO[1 M3 3TOro, KOAMYeCTBO HMH(OpMaLyd B
coo0I[eHn OTIpefiesisieTcsl KaKk Mepa yMeHbIIeHHs] Heompe/ie/IeHHOCTH COCTOSHUS [JaHHOU
CHUCTeMBI TI0C/Te TIOyueHust coo01eHus. HeorpeieieHHOCTh MOKeT ObITh MHTEpPITPeTHPOBaHa
B CMBIC/IE TOTO, HACKOJILKO Maji0 M3BeCTHO HaOJoaTesto o AaHHOU cucteme. Kak TO/BKO
HabmofaTenb BLISIBUI UTO-HUOYAb B (M3MUECKOI CHCTEMe, SHTPOMMUSI CUCTEeMbl CHU3U/IACh,
TaK Kak /151 Habsro/iaTe st cucreMa cTasa 6osee yropsiioueHHOM.

Takum o06pa3oM, TP SHTPOMUNHOM TIOAXOZe T0J HH(OpMaLvel MOHUMaeTCst
KOJIMUeCTBEHHAsT BeJMUMHA MCYe3HYBIIeH B XO/e KaKoro-mbo rmporecca (MCIBbITaHUS,
y3MepeHusl U T. [.) HeomrpejeneHHOCTU. IIpy 5TOM B KauecTBe Mepbl HeoIpe/e/leHHOCTH
BBOAUTCS sHTponus H, a KonryecTBo MH(bOpMAaLMY PaBHO:

I = Hapr— Haps
rze H,, — anipuopHasi SHTPOIHs 0 COCTOSIHUY UCC/IeyeMOM CUCTeMbI UK TIPOLIecca;

H.ps — armocTepropHasi SHTPONUS.

Anocmepuopu (0T naT. a posteriori — U3 NOCAeAYIOLIEro) — MPOUCXOAIIee U3 OMbITa
(ucnibITaHMS, U3MEpeHUsl).

Anpuopu (OT naT. a priori — U3 NpeJlIeCTBYIOLIEr0) — MOHSATHe, XapaKTepu3sylollee
3HaHUe, IIpe/LLeCTBYOLIee ONbITY (MCIBITaHUIO), U He3aBUCUMOe OT Hero.

B cnyyae Korja B Xo/ie MCMbITaHUsI MMeEBILAsACS HEOIpeJe/leHHOCTh CHAATA (T10/1yueH
KOHKDEeTHbI! pe3ysbTaT, T. €. Has = 0), KonryecTBO MosiyueHHON MH(GOpMalMK COBIaZaeT C

nepBoHavyanbHOM sHTponuen [ = Hyy.
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Awmepukanckuii yuenslii K. IlleHHOH 0000L[u/i MOHSITHE MepbI Heorpe/e/eHHOCTH
Bbibopa H Ha ciyuaif, korga H 3aBUCMT He TOJNBKO OT 4YMCJAa COCTOSTHMM, HO U OT
BEepPOSITHOCTEM 3TUX COCTOSIHUM.

®opmyia [lleHHOHa: N

I[=-2" pilog: pi,
i=1

rle p; — BEPOSITHOCTbD i-T0 COOBITHSI.

[Tpu paBHOBEpPOATHOCTHBIX BbIOOpax ¢opmysna IlleHHoHa rpeobpasyetcst B (hopmymny

Xaptiu:
I=log:N umu 2'=N,
rae N — KOJMUeCcTBO PABHOBEPOSITHBIX COOBITHIA,
I — KoyinuecTBO UHGOPMALUH.

be3 mH(opmaLu He MOXKeT CyljecTBOBaTh XM3Hb B Jit000# (opme W He MOTyT
(YHKILMOHMPOBaTh CO37JaHHBIE UYeT0BeKOM ro0ble WH(OpPMalMOHHBIE CUCTeMBbI. Be3 Hee
Ouosoruyeckre W TeXHUUECKHe CHCTeMbI TPeJCTaB/IsIOT TPYAY XUMUUYECKUX 3I€EMEeHTOB.
OO1eHre, KOMMYHUKaIUK, 0OMeH MH(pOpMaLuell NMPUCYIIYM BCEM JXUBBIM CYILeCTBaM, HO B
oco0oii cTeneHy — yesioBeKy. bylyun akKyMy/IMpoBaHHOM 1 00paboTaHHOM C ompesieieHHbIX
NO3ULM, WH(OpPMaIMsl aeT HOBbIe CBe/IeHWs, TIPUBOJUT K HOBOMY 3HaHHIO. [losmyuyeHue
MH(OpMalMK U3 OKPY)KAIOIIero MHpa, ee aHalvu3 U TeHepUpOBaHWe COCTABJSIOT OZHY W3

OCHOBHBIX ()YHKIMI UuesioBeKa, OT/IMYatoIyI0 ero OT OCTaJbHOI0 JKUBOTHOTO MHUDA.

Bonpocel /1 caMonpoBepKu
[aiite onpesesieHre UH(GOPMaTHUKe.
KakoBa 0611jast cTpyKTypa UH(OPMaTHKU?
Onpepenure CBsi3M UH(POPMATHKK C APYTUMH HayKaMU.
Kakue omnpeiesieHust oHATUS «MHGOpMaL[Us» Bbl 3HaeTe?
HazoBuTe ¢opMbl OTpaykeHUs! B )KMBOM U HE)KUBOU MPUPOJE.
Kakuie Bam 13BeCTHbI IPUEMHUKHU U UCTOYHHUKUA UH(pOpMaLiu?
Kakue ¢yHkupmu BoinosiHsieT nHGopmauus B ob1ecTse?

PacckakuTe 0 Mepax UH(OpMaLuu.

© o N e Uk W

B Kakux eguHUI[ax MOYKHO U3MepsITh MH(POPMaLHI0?

10. B uem cyTb pa3ninyHbIX MOAXO0/0B K U3MepeHUI0 MH(pOpMaLuu?

JIuteparypa
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1. Akynos, O.A. adopmaruka: 6a30BbIii Kypc: yueb. rmocobwe st CTy/IeHTOB /
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Pa3pen 2. CUCTEMbI CHUC/IEHUSA

IIpescraBnenve MHGOPMALMU TIPOMCXOAUT B Pa3IMuUHBIX (OpPMAax B IPOLECCe
BOCIIPUATHS OKPY’Karolleil cpe/ibl JKMBBIMM OPraHM3MaMU U UeOoBEeKOM, B Ipolecce obMeHa
MH(pOPMALMel MeX/y UeJI0BeKOM M UeJIOBeKOM, UeJI0BeKOM M KOMITLIOTEPOM, KOMIILIOTEPOM U
KOMITBIOTepOM U T.J. IlpeoOpasoBanue MH(OpPMALMM U3 OAHON (DOPMBI IIpeACTaB/IeHUS
(3HAKOBOM CHCTEMBI) B JPYTYIO Ha3bIBAeTCs KOOUposaHuem [4, c. 85].

Cpe/ICTBOM KOJMPOBaHUs CTY)KUT TaO/IMLA COOTBETCTBMS 3HAKOBLIX CHUCTEM, KOTOpas
yCTaHaB/IMBAeT B3aMMHO OJIHO3HAUHOe COOTBETCTBHE MEXKY 3HAKaMU MU TPYIIIaMy 3HAKOB
[BYX pa3/MuUHBLIX 3HAKOBBIX CHCTeM. B mpouecce obmeHa MH(pOpPMaLyeil 4acTo MPUXOJUTCS
MPOM3BOJUThL OIepPaLMi KOAMPOBAHMA M [JeKoaupoBaHus uH(opmauuu. Ilpu BBOZle 3HaKa
andaBuTa B KOMIIBIOTED IyTeM HaXXaTHsl COOTBETCTBYIOIeH K/IABUIIM Ha KJ/IABUAType
TIPOMCXOAUT KOAUPOBaHUE 3HAKA, TO eCTh IMPeo0pa3oBaHKe ero B KOMIIbIOTEpHBIA Kof. Ilpu

BbIBOJIe 3HdKa Hd 3KpPdH MOHHUTODPA W/IM TIIpUHTED IIPOUCXOAWNT O6paTHLIﬁ rnpooecc —
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JeKOZMpOBaHMe, KOTr/la U3 KOMITBIOTEPHOTO KOZia 3HAaK TpeoOpa3yeTcs B ero rpaduyeckoe
n300pakeHue.

B kommbioTepe sl mpefcTaBiaeHUs UMHGOPMAaLMM  HCIIO/B3yeTcsl  [JBOUYHOE
KOJIMpOBaHWe, TaK KaK YZJaa0Ch CO3[aTh HAZle)KHO paboTaroiiye TeXHUUYecKhe yCTPOMCTBa,
KOTOpbIe MOTYT CO CTOTIPOLIEHTHOW HaJIe)KHOCTBIO COXPAHSTh U pacIio3HaBaThb He Oosiee ABYX
cocTostHUM (Ludp):

® 3/1IeKTPOMarHMTHbIe pesie (3aMKHYTO/Pa30MKHYTO;

®  yuUacToK TIOBEPXHOCTH MarHUTHOTO HOCHUTeJIS uHpopMaLu
(HamarHm4eH/pa3sMarHuueH);

®  YYaCTOK IMOBEPXHOCTH JIa3€PHOTO AWCKa (OTpaXkaeT/He OTpaXKaeT);

® TpUITEpP, MOXXET YCTONUMBO HAXOJUTbCS B OJHOM U3 JIBYX COCTOSIHUM, HIMPOKO
VICTIO/IB3YeTCsI B OTIePaTUBHOW TIaMSTH KOMITBIOTepa.

[TosTomy Bce BuibI MH(GOPMALMKM B KOMITbIOTEpe KOJUPYIOTCS Ha MAlllMHHOM SI3bIKe, B
BU/I€ JIOTHUECKUX T10C/IeJOBaTe/IbHOCTeH HyJ el ¥ eAMHUL] (Harpumep, 1 — ecTb TOK B Liend, 0 —
TOKa B 1ienu HeT). Lludpsl ABOMUHOrO KOZla MOYKHO pacCMaTpUBaTh Kak /iBa PaBHOBEPOSITHBIX
cocrosiHus (coObiTust). Ilpu 3amucu ABOMYHOM IM(pBI peann3yeTcs BHIOOP OFHOTO U3 ABYX
BO3MOXKHBIX COCTOSIHMM U, C/ie[loBaTe/lbHO, OHa HeceT KOJIM4eCcTBO MH(popMaluH, paBHoe 1
oury.

BaxkHo, uTo Kakzias 1jdpa MalllMHHOTO JBOUYHOrO KOoZla HeceT MH(popMaLuio B 1 6uT.
Takum obpasom, aBe Ludpel HecyT HHGOPMaLMIO B 2 6UTa, TpY LU¢pbl — B 3 6uTa U T.1.

Cucmema cuucneHuss — 3TO COBOKYIHOCTb TIPUEMOB Y TIpaBWJ HauMeHOBAaHUS U
0003HaueHUsI YMCeJI, TI03BOJISTFOIUX YCTaHOBUTh B3aUMHO O/[HO3HAUHOE COOTBETCTBHE MEXKIY
Mo0BIM UMC/IOM M ero TpeJcTaB/eHueM B BHJe KOHEUHOIO uucja CUMBOJIOB. OCHOBaHHEM
CHCTEeMBI CUMC/IeHUs Ha3bIBaeTCsl KOJIMUECTBO CHMBOJIOB, C TIOMOILbI0 KOTOPBIX M300pakaeTcst
4MC/I0 B JAHHOM CHCTeMe cuucieHus [1, c. 54].

B smo6oit cucreme cuucieHus BblOMpaeTcsi andaBUT, TMpeCTaBSIOUMN COOOM
COBOKYIHOCTb HEKOTOPBIX CHMBOJIOB (C/IOB WM 3HAKOB), C TIOMOILIbIO KOTOPOT'O B pe3yJ/bTaTe
KakKuX-M00 oreparyii MOXKHO TpeJCTaBUTh r000e KonuecTBo. V300pakeHre Kakoro-yiubo
KOJIMUeCTBa HAa3bIBAETCS YKMC/IOM, a CUMBOJBI andaButa — rudpamu. CUMBO/BI andaBuTa
JIO/DKHBI OBITH Pa3HBIMU M 3HaU€HHe KaXKJOTr0 U3 HUX /J0/DKHO ObITh U3BECTHO.

B coBpemeHHOM Mupe Haubosee pacrpoCTpaHeHHOM SIB/ISETCS JeCiTUYHash CcUCcTeMa
CUMCJIEHHS], TIPOMCXOJK/IeHHe KOTOPOM CBSI3aHO C ManblieBbiM cueToM. OHa BO3HMK/IA B MHaMN

u B XIII Beke Obuia mepeHeceHa apabaMu. I103TOMY ZIeCATUUHYIO CHCTEMY CUMC/IEHHUSI CTaT|
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Ha3bIBaTb apabCKOM, a WCIO/b3yeMble [Jisi 3aliCH uucen LU(pbl, KOTOPHIMK MbI Telepb
nosib3yemcs, — 0, 1, 2, 3,4, 5, 6, 7, 8, 9, - apabckumu.

C JaBHUX BpeMeH [jisl MO[CUeTOB U BbIUMCIEHUN MMPUMEHSIIUCh pa3uUHble CUCTEMbI
curcieHusi, HampuMmep, Ha [IpeBHeM BocToke AOBOJILHO IMPOKO Oblla pacrpocTpaHeHa
JiBeHaJlaTepuyHas cuctema. MHorve npefmeTs! (HOXH, BUIKW, Tapeikyd U T. [.) U cedvac
CUMTAOT [IOKMHaMHU. YUC/I0 MecsieB B TOAY — JBeHaAllaTb. JTa CHUCTeMa CUYMC/IeHUs
coxXpaHuW/Iach B aHTIMHCKON cucteme mep (Hampumep, 1 ¢yt = 12 A10MMOB) U B JieHEXXHOU
cucteme (1 mwumHr = 12 nencos). B [lpeBHem BaBuioHe cyijectBoBajsia BeCbMa CJIOXKHast
mectugecsitepryHas cucreMa. OHa, Kak U [iBeHaJillaTepuyHasl B KAKOW-TO Mepe COXpaHuIach U
[0 HalllMX AHel (Harpumep, B cuUcTeMe u3MepeHusi BpeMeHu: 1 u = 60 muH, 1 MuH = 60 c,
aHaJIOTUYHO B CUCTeMe u3MepeHusi yrioB: 1° = 60 muH, 1 muH = 60 c).

[TepBrbie tydpbI (3HaKK AJ1s1 0003HAUEHHMS LM(P) MOSIBUINCH Y €TUITSH U BaBUIOHSH. Y
psila HApoZOB (ApeBHUE T'PeKH, CUPHHLbI, GUHUKUsIHE) [udpaMu Cry>kaT OyKBbI andaBuTa.
AmnanorvnuHas cucrema g0 XVI Beka npumensiiacb 1 B Poccun. B CpegHue Beka B EBporie
MO/Ib30Ba/lMCh CUCTEMOM PpUMCKUX 1Udp, KOTOPYH celyaC 4YaCTO TIPUMEHSIIOT /IS
o0o3HaueHUs T/aB, uacTed, pa3/ie/loB B Ppa3/MYHOTO pOZia [JOKYMEHTax, KHHUrax, [Is
0003HaUeHusT MeCSLeB U T. 1.

Bce cucTtembl cuncieHUs: MOXKHO paszie/uTh Ha MO3WLMOHHbIE U HETO3UL[MOHHBIE.

Heno3uyuoHHble cucmembl CUUC/AEHUS] — CUCTeMA, B KOTOPOW CUMBOJIbI, 0003HaYaroLue
TO WIM WHOe KOJIMUeCTBO, He MEHSIOT CBOero 3HaueHWs B 3aBUCMMOCTH OT CBOEro
MEeCTOTI0/10KeHus (TI03ULMN) B U300pakKeH!H YnCIa.

3anuch uKcaa A B HEMO3WLIMOHHOMW CUCTeMe curcieHus: D MoxkeT ObITh MpeZicTaB/ieHa

BbIDa’>KEHUEM!

N
AD:D1+D2+...+DN: ZDI

i=1
rae Ap— 3amnuch urcia A B cucteme cuuciaenus D; Di— CUMBOJIbI CUCTeMBI.

Herno3uimoHHOM CcUCTeMOM CUMC/IeHUsl sIBJISIeTCSl camasi MpocCTasi CUCTeMa C OJHUM
CUMBOJIOM (T1anoukoi). st u3obpaxkeHus: KakKoro-mbo urcsia B 3TOM CHCTeMe Haflo 3arucaTthb
KOJIMUeCTBO Tajsioyek, paBHOe JaHHOMY uucay. Hampumep, 3anmuck uucia 12 B Takoil cucteme
cuncienus Oyger umeth Bu: 111111111111, rae kaxkzaas «rasodka» 0003HaUeHa CMMBOJIOM
1. Ota cucreme He 3 eKkTUBHA, TaK Kak hopMa 3arucu 0UeHb FPOMO37Ka.

K Heno3uiMoHHONM CUCTeMe CUMC/IeHUs] OTHOCUTCS U pUMCKasi, CUMBOJbI andaBuTa

KOTOpPO# 1 0003HaUaeMoi UMH KOJIMYeCTBO TIPe/ICTaB/IeHbI HIKe.
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Pumckue uugpbl I A% X L C D M
3HaueHue (0O603HaUaeMoe 1 5 10 50 100 500 1000
KOJTUYeCTBO)

3anuch yuces B 3TOM CcUCTeMe CUMC/IeHUs OCYILeCTBIISIeTCS 110 CJIeAYIOLUM MpaBU/iaMm:
1) ecii Uudpa cieBa MeHbllle, 4yeM Ludpa crnpaBa, TO JieBas uLudpa
BblunTaeTcst U3 npaeoit (IV: 1 <5, cnemoBarensHo, 5 - 1 = 4, XL: 10 < 50, ciegoBaTenbHO, 50
— 10 = 40);

2) e uydpa crpaBa MeHbllle WM paBHa Ludpe ceBa, TO 3TU LUQPPbI
cknagpBatorcst (VI: 5+ 1 =6, VIIL 5+ 1+ 1+ 1 =8, XX: 10 + 10 = 20).

Tak, uncio 1964 B pumckoil cucteMm cuuciaeHus umeet sug MCMLXIV (M — 1000,
CM - 900, LX — 60, IV — 4), 30ech «/1eBATbCOT» MOJyUYaeTcsi OCPeJCTBOM BbIUMTAHUS W3
«TBICSIUM» YMC/IA «CTO», «IIECThbAECAT» - TIOCPEICTBOM CJIOXKEHHUS «TISTUJECITU» U «JeCSITU»,
«4eTbIpe» - OCPEe/ICTBOM BbIUMTAHUS U3 «TISITHU» «eAUHULbD».

B o061ujem ciiyuae HernosWIMOHHbIE CUCTeMbI CUMC/IEHUSI XapaKTepPU3yeTcsl CJI0KHBIMU
criocobamMM  3amMCH  YKMCel W TIpaBWaMH BBLITIOJIHEHUS apudMeTHUecKuX oreparuii. B
HacTosiiee BpeMsi Bce Hawbosiee pPaCrpOCTpaHEHHbIE CHUCTEMBI CUMCEHHST OTHOCATCS K
pa3psAy NO3ULMOHHBIX.

ITo3uyuoHHOU cucmemoll cuucieHusi Ha3bIBAlOT CHUCTEeMY CUMC/IEeHHs, B KOTOPOU
3HaueHUs [UQPHI OTIpe/IesieTCsT ee MeCTOIoJIoKeHHeM (TTo3uLeid) B 1300paykeHWH YKcJia.

YropsgodyeHHslli Habop cuMBoOB (1mdp) (@, ai, ..., a, HMCHIOAb3yeMbIA A
Tipe/iCTaB/IeHust TFOOBIX UMCes B 3alaHHOM TIO3UIIMOHHOW CUCTeMe CUMC/IeHHs, Ha3bIBalOT ee
aagpasumom, uyuciao cumBosioB (uudp) andaButa p = n + 1 - ee ocHogaHuem, a caMy
CUCTeMY CUWCJIEHWS] Ha3bIBAlOT p-UyHOU. OCHOBAHUE TIO3WUIIMOHHOW CHUCTEMbI CUMCIEHUS —
KOJIMYEeCTBO Pa3/UYHbIX I[UQP, UCIOIb3yeMbIX JIsi W300paXKeHHs] Uncesl B JIaHHOW CHCTeMe
CUHC/IEHUS.

Camoli TIpUBLIUHOM CHUCTEMOM [i/isi HacC SIB/SIeTCS leCITUUHAasi cucTtemMa cuucieHus. Ee
andasur — {0, 1, 2, 3,4, 5,6, 7, 8,9/, a ocHoBanue p = 10, T. e. B 3TO} CHCTeMe /ISl 3aMMCH
nMrOOBIX YKCen UCIo/b3yeTcst ToMbKo 10 pa3nmuuHbix cUMBOJIOB (Tdp). OTH 1UdpHI BBEJEHBI
[uist 0603HaueHus repBbix 10 moc/ieoBaTe/IbHBIX YKCeI, @ BCe MOC/eYIOIIYe Ync/ia, HaurHast
c 10 u T. A., o6o3HauaroTCsi y)Ke 0Ge3 HCIOob30BaHMSI HOBBIX LUQp. [decsaTuuHasi cucTeMa
CUMC/IEHUS] OCHOBaHa Ha TOM, UTO JIeCSTb eUHUI] KaXKA0ro pa3psifia 00beJUHSIIOTCS B OJIHY

e/IMHUL]Y COCe/IHero CTapllero paspsja, I03TOMY KaXK/bIi pa3ps/, uMeeT BeC, paBHbII CTeNeHU
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10.CnepoBaTenbHO, 3HaUeHUE OHOW U TOH ke LIU(PHI OINpe/iesisieTCss ee MeCTONOI0KeHHUEM B
1300pa)XeHUH YMCIIa, XapaKTepu3yeMbIM cTerneHbio urcia 10.

B 1osuiMoHHON cUCTeMe CUMC/IeHMsT YMC/o (3arydcaHHoe 3HaKamMu A,, Ani, Ana, ...)
MOKeT OBbITh TIPe/ICTaB/IeHO KaK CyMMa CTerleHel OCHOBaHMsI CUCTeMbI CUMC/IeHus (0003HaunM
ero B), yMHO)KeHHbIX Ha KO3(ULIMEeHTbI, KOTOPbIMHU SIBASIOTCSA Ay, Ang ...

AnAni Ano AT AGAL As.. = A B+ A* B+ L +A*B + Ag*BY+AL*BT +ALFBL..

Haripumep:

45, 18p= 4*10" + 5*10° + 1*10" + 8*10~
[ecaTUuHbIM NHAEKC BHU3Y YMC/a yKa3blBaeT OCHOBAHUE CUCTeMbI CUMCIIeHUSI.
[Ipu paboTte ¢ KOMITbIOTEpaMM TPUXOAUTCS TMapasiie/lbHO KCI0Jb30BaTh HECKOIbKO

MO3ULMOHHBIX CHUCTEM CUMC/IeHUs (uallle BCero JABOWYHYIO, BOCbBMEDUUHYIO, JECATUYHYIO U

1IeCTHaJ1[aTepUUYHYIO).
HecsatnuHas JBonuHas BocemepuruHas [[TecTHagaTepruHas
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

ApudmeTnueckue felCTBUS HaJ YMC/IaMHU B JTF000 TTO3UI[MOHHOM CUCTEMe CUHCTIEHUS

MPpOU3BOJATCS I10 TEM K€ TIPpaBU/IaM, UTO U B AECHTHHHOﬁ cucreme.
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B ocHoBe coKeHHS uMCeNnl B ,E[BOH‘—IHOﬁ cucremMe CUHC/IeHUd JIEXHUT Ta6J'II/ILIa

CJIOXKE€HHA OAHOPA3PAAHBIX ABOUUHBIX UK CEJT:

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

B ocHOBe BbIUMTAHUS JIEXKAT TabJ/UIA BEIUMTAHMST OZHOPA3PSAHBIX IBOMUHBIX UMCET.
[Tpu BeuMTaHUU U3 MeHbIero urcia (0) Gosbiuero (1) MPOU3BOAUTCS 3aeM W3 CTapLIEro

pa3psizia. B Tabnmiie 3aem 0603HaueH 1 ¢ uepTow:

0-0=
0-1=11
1-1=1
1-1=0

B ocHoge YMHOXEHHSA JIEIKUT TaGJII/IL[a YMHOXeHHUS OAHOPAa3PAAHBIX IBOUYHBIX YHUCET:

0*0=0
0*1=0
1*0=0
1*1=1

Omnepaliisi  /iefleHHs]  BBITIOJIHSETCS 110 alrOpUTMy, TI0J0OHOMY — a/JrOPUTMY

BBITIO/THEHUS [le/IeHUs] B IeCATUYHON CcucTeMe cuuciieHusi. Harpumep, pasgemum uucio 110,

110, [11,
11 '10

2

Hall,:

0

AHa/ZIOTUYHO MOXKHO BBITIONHATE apudMeTHyeckre JelCTBUSI B BOCbMEPUUHOW U
IIeCTHa/IL[aTepUUHON cucTeMax cuucieHus. Heo6XoAuMO TO/BKO MOMHUTB, UTO BeJMUKHA
repeHoca B C/IeyIOLIMIM pa3psifi [IPU CI0KeHUU U 3aeM U3 CTapllero paspsijia Ipy BbIUMTaHUU
oIpeiesIsieTCsl BeJIMYMHOW OCHOBaHUS CUCTEMbI CUHC/IEHHUS.

[ns mipoBefieHusi apudMeTHUeCKUX Orepalid HaJ, UMC/IaMH, BbIDaKEHHBIMU B
pa3/IMYHbIX CUCTeMax CUMC/IeHusi, He0OX0JUMO TepeBecTH UX B OJHY U Ty e cuctemy. [1pu
nepeBojie 4Mcesl U3 OJHOM CHUCTeMbl CUYMC/IEHUsT B [PYIylO, C/leflyeT IpH/ep’KUBaThCS
C/1eyIOIIMX MPaBUIL:

1. TlepeBogj unces B ABOMYHYIO CUCTEMY CUMC/ICHUS:

1.1. Y3 eocbmepuuHoOLli CUCTeMbI CUMCIIEHHUS:
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HyxxHo Kaxyr0 1juppy BOCBMEPUYHOr0 YMC/a 3arvcaTh TpUazoi (Tpoiikoi) uudp

JBOMYHOMN CUCTEMbI CUMC/IEHUS.
Hanpuwmep: 274;= 010 111 100,
1.2. Y3 decssmuuHol CUCTEMBI CUUCTIEHHS:
Hy>xHO flenuTh 4nc/Io Halesno Ha 2, 1oKa IocjiefiHee TI0JlyYeHHOe Herlo/HOe YacTHoe
He CTaHeT PaBHBIM HYJIO, ¥ TIeperucaTh OCTaTKA B 00PaTHOM IOPSiZIKe.
Haripumep: 81 : 2 =40 (1)
40:2=20(0)
20:2=10(0)
10:2=5(0)
5:2=2()
2:2=1(0)
1:2=0(1)
Otset: 81,0= 1010001,
st lepeBoZia APOOHOM YacTH (WM UMC/a, Y KOTOPoro «0» I[e/IbIX) YMHOYKaeM ee Ha
2, Lenas yacTb IpOM3BeJeHUss — IiepBas Lu¢pa uuc/ia B [BOMYHOM CUCTEeMe; 3areM,
oTOpackIBasi y pe3y/ibTara LieJyl0 YacTh, BHOBb YMHO)KaeM Ha 2 u T.J]. Cie[yeT 3aMeTUTh, UTO
KOHeYHasi IeCITUYHasi AP00b MPU 3TOM BIIOJTHE MOXKET CTaTh O@CKOHEUHOH (TIeproJuuecKoil)
nBonuHou. Hanpumep: 0,73 - 2 = 1,46 (uenast yacts 1);
0,46 - 2 = 0,92 (uenast yacts 0);
0,92 - 2 = 1,84 (uenas yacthb 1);
0,84 - 2 =1,68 (uenast yacth 1) U T.A.; B UTOTE
0,73 10 = 0,1011...,
1.3. I3 wiecmHadyamepuyuHol CUCTEMBI CUHC/IEHUSI:
HyxHO KaKayto Ludpy LiecTHaJaTePUYHOro YKC/a 3anucaTh TeTpajjo (4eTBepKoOi)
yuces JBOUYHON CUCTEMbI CUMC/IeHUS.
Hanpumep: 9C5;6= 1001 1100 0101,
2. llepeBop uuces B BOCbMEPHYHYI0 CUCTeMY CUUC/ICHUS:
2.1. VI3 080uUHOU CUCTEMBI CUUCTIEHUSI:
Hy)XHO pa30buTh 4McCI0 BAEBO M BIPaBO OT 3amsiTod Ha Tpuajbl (TPOMKH) Ludp U
Ka&X/1yH0 U3 HUX Ipe/ICTaBUTh BOCbMEPUUHBIM UHC/IOM.
Hanpuwmep: 110111, 101,=110 111 , 101,=67,5

2.2. VI3 0ecssmuyuHOU CUCTeMBI CUUC/ICHUS;
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Hy>xHo fenuTh unc/io Halesno Ha 8, moka IocjefiHee IOJlyUeHHOe HeroJIHOe YacTHOoe
He CTaHeT PaBHBIM HYJIIO, ¥ TIeperucaTh OCTaTKA B 00PaTHOM IOPSiZIKe.
Haripumep: 265 : 8 =33 (1)
33:8=4(1)
4:8=0(4)
OtBeT: 26510 = 4115
2.3. Y3 wecmHadyamepuuHoli CUCTEMBI CUMCIIEHUS:
Hy>xHO cHavasna mpeACcTaBUTh UMC/IO B ABOUYHOW CUCTeMe CUMC/IEHMs, a 3aTeM B
BOCbMEPUYHOU.
Hanpumep: C6, 8, = 1100 0110 , 1000, =011 000 110 , 100, = 306,45
3. TlepeBos uwmcen w3 JHOOOW CHUCTEMbl CUKUCIEHHS B [JeCATHYHYH CUCTEMY
CUMC/IEHUST:
HyXHO mnpeAcTaBUTh UMC/IO B BHJE CyMMbl IpOM3BeJeHUN KO3(pULMEeHTOB U
CTereHell OCHOBaHUSI CUCTeMbI CUMC/IEHUSI.
6543210
Hampumep: 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. TlepeBop uucesn B IeCTHAALATePUUHYI0 CUCTEMY CUHCIIEHUS:
4.1. VI3 080u4HOll CUCTEMbI CUUCIEHUS:
Hy>xHO pa30uTh UKC/I0 B/IEBO W BIPABO OT 3arsIiTOM Ha TeTpajbl (UeTBepKH) Ldp u
KaK/1y10 U3 HUX TPe/ICTaBUTh I11eCTHA[aTePUUHBIM UHCJIOM.
Hanpumep: 1111011, 111, =0111 1011 , 1110, = 7B,Es
4.2. VI3 decsimuuHOl CUCTeMbI CUMC/IEHUS:
Hy>xHO menuTh unc/o Hateno Ha 16, moka nocezHee MoJjlydeHHOe HelloJTHOe YacTHOe
He CTaHeT PaBHBIM HYJIIO, U NeperrcaTb OCTaTKX B 0OpaTHOM TopsiJKe.
Harpumep: 1756 : 16 = 109 (12 = C)
109:16=6(13=D)
6:16=0(6)
OtBeT: 175610 = 6DCss
4.3. N3 8ocbMepuyHOll CUCTEMBI CUUCTIEHHS:
Hy>kHO cHauasna mpeACTaBUTh UMC/IO B JBOUYHOW CUCTeMe CUMC/IEHMs, a 3aTeM B
111eCTHa/IL{aTepUUHOM.

Hampumep: 672, 5s=110 111 010 , 101, = 0001 1011 1010 , 1010, = 1BA,Ass
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Utak, cdopmympyem oOime TmpaBWia T[epeBOJa UKMCeNT U3 OAHOM CHUCTEMbI
CUUMCJIEHHS B PYTYIO:

1. Ipu nepegode uucen u3 deciMu4HOL CUCMeMbl CUUCAEHUs1 8 CUCMeMY ¢ OCHOBAHUEM
p > 1 ucxoOHoe uucno Oeaumcs HAyeao HA P, NOC/Ae 4e20 3AaNOMUHAemcsi OCMAamoK om
OeneHus. IlomyueHHOe uacmHoe 8HO8b OeAumcsl HA P, ocmamok 3anomuHaemcs. Ilpoyedypa
npooo/axcaemcsi 00 mex nop, NOKa 4dcmHoe He cmaHem paeHbiM Hymo. Ocmamku om
Oe/leHUs, 3aNUCAHHble 8 CcucmeMe CUUC/AeHUsl C OCHO8AHUeM P cnpaed Haiaeeo, obpasyrom
pe3y/ibmam.

2. Tlpu nepegode uucean u3 cucmembl CUUCAEHUS C OCHOBAHUEM P 8 OeCSMuuHyto
cucmemy cuucaeHusi He06Xo0UMO NPOHyMepo8amb paspsiobl UCXOOHO20 UUC/AA CNpaga HaA/eeo,
HAuuUHasi C Hy/neeo2o. 3amem 6blUUCAUMb CyMMYy npou3eedeHull 3HayeHull paspsi0oe Ha
OCHOBAHUe cucmembl CUUC/AEHUs 8 CmeneHuU, pagHoll coomeemcmeayrouwjeMy HoMmepy paspsod.

3. Ilepeso0 8 08OUUHYIO CUCMeEMY B0CbMEPUUYHbIX U WeCmHAdyamepuyHbiX uuces
Modxcem Oblmb npousgedeH npocmoll 3ameHoll Kadxcool yugpbl UCXOOHO20 uucCAd HA
coomeemcmaytoujee eti 080UUHOE YUC/O.

4. /lnsa nepesoda 080UUHbIX HUCe 8 B0CbMEPUUHYIO (LeCcmHaoyamepuuHyio) cucmemy
cuucneHusi Heobxooumo paszbums yugpbl UCXOOHO20 YUCAd HA 2Pynnbl NO mpu (uembipe)
cnpaga Hanego. Ilpu 3mom nocnedHsist epynna modicem cooepicamb MeHblue mpex (dembipex)
yugp. 3amem Kaxcool epynne yugp cmasumcsi 8 coomeemcmeue ee 60CbMepUUHbIl

(wecmHadyamepuyHbiil) IKUBANEHM.

Bompocs! 11 caMonIpoBepKu
1. Yro Takoe cucTeMa CUHC/IeHUS?
2. B ueM oT/iMuMe MO3ULMOHHOU CUCTeMbI CYMCIIEHUS OT HEMO3ULIMOHHOM ?
3. Uto Ha3bIBaeTCs OCHOBAHUEM CHUCTEeMbl CUMC/IeHUSA?
4. Kak BBINOMHAIOTCS apupMeTHUYeCcKhe [AeUCTBUSI B TIO3ULIMOHHBIX CUCTeMax
CUMC/IeHUS?
5. CdopMmynvpyiiTe TpaBuia BbITIOJHEHUs] TE€PEBOJOB uUWCel U3 OJHOM CUCTeMbl

CUMC/IEHUS B IPYTYIO.

JIuTeparypa
1. Axkynos, O.A. VndopmaTrka: 6a30Bblii Kypc: yueb. mocobve Aisi CTy[eHTOB /

O.A. Akynos, H.B. Measeges. — M.: Omera-JI, 2005. — 552 c.
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2. Bemenkos, C.A. Mndopmaruka. CucreMaTuueckuii Kypc. YuebHuk gyist 10 kacca
/ C.A. Bewienkos, E.A. PakutuHa — M.: Jlabopatopusi ba3oBbix 3Hanuii, 2001. — 432 c.

3. Morunes, A.B. WHdopmaruka: yueb. rmocobue A1 CTyA. BBICHIL Tef. yuel.
3aBegieHut / A.B. Morunes, E.K. Xennep, H.M. [lak; nox pen. A.B. MoruneBa. — M.:
N3parensckuii neHTp «Akagemusi», 2006. — 336 c.

4. Yrpunosuu, H./I. IHpopmMaTHKa 1 MHPOPMAI[MOHHEIE TEXHOJIOTUN. YUeOHUK JJis

10-11 knaccos / H.[I. ¥YrpuHoBuu. — M.: bunom. Jlaboparopus 3Hanuid, 2002. — 512 c.

Paspen 3. OCHOBBI ITIPOI'PAMMMPOBAHUA

3.1. Ilonssmue anzopumma

[TonsTe anroput™Ma SB/ASETCS OHUM W3 OCHOBHBIX IIOHAATUM COBpPEMEHHOU
MHPOPMATHUKU. TepMUH «aJroputM» (anropugm) MpoucxoJuT OT UMEHU CpeJHea3HaTCKoro
yueHoro IX Beka anb-Xope3mu, KOTOPbIM pa3paboTas TpaBuWa BBIMOJHEHUS YeThIpex
apupMeTHUYeCKUX AeMCTBUN B eCITUYHOU CUCTeMe CUHC/IeHUSI.

Briote 10 30-X TOZOB TIPOIJIOTO CTOJIETHS TIOHSTHE aJrOpUTMa HOCWIO Cyry6o
VHTYUTVBHBIM XapakTep ¥ HMeJI0 CKOpee MeTOJOJIOTUYecKoe, 4YeM MaTeMaThyecKoe
3HayeHve. OO1ell Teopur aArOpUTMOB (PAKTUUECKU He CYIIeCTBOBAJO, a T0J, alirOPUTMOM
IIOHMMa/Id  KOHEYHYI0 COBOKYNHOCMb MOYHO C(OPMYAUPOBAHHbIX NpaAsua, KOmopble
no3eo/MsU  pewamb me Uuau UHble Kadccbl 3aday OCHOBHBIMK CBOWMCTBaMHM TaKOI'o

«MHTYMTUBHOTO» MOHATHS alrOpUTMa ABjIsiroTea [1, ¢. 177]:
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1. MaccoBocts anroputMa. [logpa3ymeBaercs, UTo aaropyuTM M03BOJISIeT pellaTh He
O/IHy KOHKPEeTHYIO 3a7jauy, a HeKOTOPbIM KJlacC 3a7jau JaHHOro Tura. B mpocreliilieM ciyyae
MacCcoBOCTb obecrieunBaeT BO3MOYKHOCTb M3MeHeHUsI MCXOAHBIX AAHHBIX B OIpe/ielleHHbIX
npejenax.

2. JleTepMHMHUPOBAHHOCTL anaropuTMa. IIpoliecc nprMeHeHUs: IPaBUA K UCXOJHBIM
JlaHHBIM (MyTb pelleHus 3aJjJaui) OJHO3HAUHO OIpe/ie/ieH.

3. Pe3synpTaTMBHOCTH anroputMa. Ha KakgoM Luare mporiecca NMpuMeHeHUs TpaBUjl
W3BECTHO, YTO CUMTATh Pe3y/bTaTOM 3TOTrO Ipoliecca, a caM IMpoLiecC AO/DKeH MPeKpaTUThCs
3a KOHEUHOe YMCJIO 111aroB.

B Teuenue AnuTeNbHOTO BpeMeHM TIOKa Jie/i0 KacajoCh 3aj/jayu, MMeRIIUX pellieHue,
MaTeMaTUKOB yCTpauBasrO Takoe oripefeneHue anroputma. CoBcem Apyroe [eno, Korja
3ajjaua WIKM K/aacC 3ajauy MOTYT U He WMeTh pellleHus. B 3Tom ciiyuae Tpebyercsi CTpOro
dbopmManM30BaHHOE TIOHATHE aJrOPUTMa, uTOObI HMETh BO3MOXKHOCTb JIOKa3aThb €ro
OTCYTCTBUE.

B 20-x rogax XX Beka 3ajjaua TaKOro OIpe/ie/ieHus MIOHATHSI a/ifOpUTMa CTajla OHOU
13 1[eHTpa/IbHBIX MaTeMaThyeckux mpobsieM. PeiieHne ee Ob10 rosyueHo B cepeauHe 30-x
roZioB B paboTax U3BeCTHbIX MaTeMaTHKOB [I. 'minbepTa, K. T'epens, A. Uepua, C. Knunu, 3.
ITocta u A. ThiopyHra B JByX 5KBUBa/IeHTHBIX (POPMY/IMPOBKAX: HA OCHOBe 0cOO0ro Kiacca
GYHKI[MH, TIOMYYMBIIMX Ha3BaHWe PeKYPCHBHBIX (GYHKI[MM, M Ha OCHOBE abCTpaKTHBIX
aBTOMATOB.

Takum o00pa3oM, T[epBOHAaYalbHO TEOpPHUSl aIrOPUTMOB BO3HHMK/IA B CBS3M C
BHYTPEHHHMH TOTPEOHOCTSMH TEOPeTHUeCKOM MaTeMaTHKH. MaTemaTuueckasi JIOTHKa,
OCHOBAHHMSI MaTeMaTHKH, anreOpa, TeOMeTpUs U aHalW3 OCTAKOTCA W CETO/HS OJHOW W3
OCHOBHBIX 00JlacTell TIPUIOXKEHHSI TeOPUM airopuTMoB. Kpome TOro, Teopusi ajroputMmoB
OKa3ajaCch TeCHO CBSI3aHHOW W C Ps/ioM 00/acTell JTMHIBUCTUKK, YKOHOMUKH, (U3HOJOTHH
MO3ra W TICUX0JIOTUM, (punocodryd U ecTecTBO3HaHMs. IIpumepoM OfHOW U3 3a/au 3TOU
00/1acT MOXKeT CJIY)KUTb OIMCaHWe aJrOPUTMOB, pean3yeMbIX Ue/l0BeKOM B TpoLiecce
YMCTBEHHOM! JesITe/IbHOCTH.

Bwmecte ¢ Tem B 40-x rojax mpoIuIOro BeKa B CBSI3M C CO3[AHUEM 3/I€KTPOHHBIX
BBIUMC/IUTE/ILHBIX U YTIPABJISIONIMX MAIIWH BO3HUK/IA 00/1aCTh TEOPHH a/ITOPUTMOB, TECHO
B3aMMoOJiecTByIOmas ¢ HWHpopMaTHKOW. IlosiBienne OBM crmocob6CTBOBAio pa3BUTHIO
pa3ziesioB 3TOM TeOpUU, UMEIOIIUX SIPKO BbIPA’KEHHYH0 MPUK/IaZIHYIO HallPaB/JIe€HHOCTb.

B o6mem ciydae Mpu COCTaB/IeHWM alTOPUTMa KOHKDETHOW 3a/laud aKTyaslbHOe

3HAYeHHE HMeeT TaKoe TIpeacCTaB/IeHHWe aJIFTOPUTMd, KOTOPOe€ I103BOJIAET Haubosee 6bICTpO
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peasM30BaTh €ro MexaHU3WpPOBAHHBLIM IIyTeM, U B YaCTHOCTHU C rnomMouibio OBM. Ilpu stom
JUIs pellleHUs1 3ajaud C ToMolfplo OBM ee Heo0XoAWMO 3amporpaMMHpOBaTh, T.e.
IpeJiCTaBUTh aArOPUTM pelleHHs 3aJaud B BUJe I0C/e/0BaTe/lbHOCTU KOMaH[, KOTOpble
MOKET  BBINOJIHATH MamyHa. OfHako TIpoljecC  3aluWcyd  aaropuTMa B BUJe
110C/Ie/J0BaTe/IbHOCTA MAallMHHBIX KOMaH/, OYeHb [JIUTeNbHbIA U TpyAoeMkuid. Ero takke
MOKHO aBTOMAaTH3HPOBaTh, €C/IM UCII0J/Ib30BaTh /ISl 3allMCU aJTOPUTMOB a/s20pummuyecKue
A3bIKU, TIpeJCTaB/sAoIe cob0if HAbop CMMBOJIOB M TEPMUHOB, CBSI3aHHBIX CHHTAaKCHUeCKON
CTpYKTypoil. C MX MOMOLIBI0 MOKHO I10 OIpeJie/IeHHbIM paBU/aM OIMChIBATh alrOPUTMBbI
pellleHUsi 3ajau. AJITOPUTMBI, 3alMCaHHble B aJTOPUTMUYECKOM Si3blKe, aBTOMaTUUeCKH
camoit 3BM ¢ moMol1[bi0 CrieljaabHOM MPOrpaMMbI-TPaHC/IATOPa MOTYT ObITh TlepeBe/ieHbl B
MallIMHHbIe TIPOrPaMMbI jis1 KOHKpeTHOU OBM.

UTak, aneopumm — KoHeuHblll HAbOp npasun uau Komavo (ykasauuil), no3eonsiiowjuli
ucno/HUMento pewdams Mobyl0 KOHKpemHylo 3a0auy U3 HeKOmopo20 KAacca OOHOMUNHBIX
3adau.

VicnonHuTeneM MOXKeT 4esiOBeK, FPyIMa JIoJel, CTaHOK, KoMIbroTep U fp. C yueToM
0coOeHHOCTell  WCIIOJHUTENSE COCTABIE€HHBIM alrOPUTM MOXKeT ObITb TIpe/iCTaBJieH
Pa3MUHBIMUA CIIoco0aMu: € TIOMOIIBI0 rpaUueckoro Wid C/I0BeCHOTO OITHCAHUS, B BUJE
Tab/MLIBI, TIOC/Ie/J0BaTeIbHOCTBIO (DOPMY/JI, 3alMCAHHBIX Ha a/lfOPUTMUUECKOM $I3bIKe (SI3bIKe
MpOrpaMMUPOBaHUS) U T.[I.

AnropuTM, 3amMcaHHbI Ha «IOHSITHOM» KOMIIbIOTEpPY sI3blKe TMPOrpaMMUPOBAHUS,
Ha3bIBaeTCsi Npopammotl.

K 0CHOBHBIM THIaM a/JFOPUTMHUYECKUX CTPYKTYP OTHOCAT [2, . 150-156:

®  JIMHeWHbIN alifOPUTM;

®  QIropuUTMHUeCKasi CTPYKTypa «BeTBJIEHHE»;

®  aJrOpPUTMHUECKasi CTPYKTYpa «BbIOOP»;

®  QITOpPUTMHUECKasi CTPYKTypa «L[UKJI».

Anroput™M, B KOTOPOM KOMaH/ibl BBIIOJIHSIIOTCS [10C/IeZl0BaTe/IbHO OJjHAa 3a JpPYyrow,
Ha3bIBaeTCs JIMHEWHBIM arOPUTMOM.

B anroputMuueckodl CTPYKType «BeTBJeHMe» Ta WIA UWHas Cepus KOMaH[
BBITOJTHSIETCS B 3aBUCHMOCTH OT UCTUHHOCTU yCJIOBUSI.

B anroputMuyeckoil CTPYKType «BBIOOD» BBITIOJHSETCS OJHA W3 HEeCKOJIbKUX
1oc/ie/j0BaTeIbHOCTeN KOMaH/, IPU UCTUHHOCTY COOTBETCTBYOLLETO YC/IOBUSL.

B afropuTMHUUeckoi CTPYKType «IMK/» Cepusi KOMaHZ, (Teso I[UK/a) BBITIOTHSIETCS

MHOTI'OKPATHO.
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3.2. SI3bIKu npo2pammupoeaHus

I[Tog, s3bIKoM npoepamMmupogaHust OyzieM MOHUMAaTh COBOKYITHOCTb CPe/ICTB U MPaBUI
rpe/iCTaB/IeHus arOpuTMa B BUJe, IpueM/IeMoM A1 KoMIibioTepa. CylecTByeT paszeieHue
BCEX SI3bIKOB Ha /IBe OOJIbIIINe TPYITbI — SI3bIKK BEICOKOTO Y HU3KOTO YPOBHEH.

SA3BIKOM CaMOro BBICOKOTO YPOBHSI CUMTaeTCsl Ye/IOBEUeCKUW $A3bIK, U KOrja
KOMITBIOTEp CTaHeT ero JIerKo IOHMMaTh, TO OH BIVIOTHYIO MPUOIU3UTCS K YesloBeKy. SI3bIKoM
CaMOro HU3KOIO YPOBHS CUMTaeTCs A3bIK TaK HasblBaeMbIX MallMHHBIX KOJOB. Bce
OCTaJIbHbIe a/ITOPUTMUYeCKHe A3bIKU JIeXkaT Ije-TO I10CpeiuHe.

C nomo11pI0 A3bIKOB HU3KOTO YPOBHS CO3/,al0TCSI OUeHb 3(P(QEeKTUBHbIE U KOMITAKTHbIE
NporpaMMbl, TaK Kak pa3paboTuMK MosyyaeT JOCTYI KO BCeM BO3MOKHOCTSIM Tporieccopa. C
JPYyroi CTOPOHBI, TIPH 3TOM TpeOyeTcss OueHb XOPOLIO TTOHMMAaTh YCTPOMCTBO KOMIIBIOTEPA,
3aTpygHSeTCs OT/afka OOJIBIIMX TIPUIOXKEHWH, a pe3y/bTUPYIOLIas MporpaMMa He MOXKeT
ObITH TepeHeceHa Ha KOMITbIOTEP C APYTHMM THUIOM Tipotieccopa. [1ofo6Hble sI3bIKM OOBIYHO
NIPUMEHSIIOT [i/I1 HalnycCaHWsl HeOOMbIINX CHCTEMHBIX TNPUIOKEHWUH, [paliBepoB yCTPOMCTB,
MOZyneli CTBIKOBKH C HeCTaH/apTHBIM 000pyZioBaHWeM, KOTr/la BayKHEHUIIMMH TPeOOBaHUSIMU
CTQHOBSATCSI KOMIIAKTHOCTh, OBICTPOJENCTBME W BO3MOXKHOCTH TIPSIMOTO [JIOCTyTNa K
anrapaTHbIM pecypcam.

OcobeHHOCTH KOHKPETHBIX KOMITbIOTEPHBIX apXHUTEKTYP B SI3bIKaX BbICOKOTO YPOBHS
He YYWTBIBAKOTCS, IIO3TOMY CO3/aBaeMble IpPOrpamMMbl Ha YPOBHE UCXOJHBIX TEKCTOB JIETKO
MepeHOCHMMbl Ha Jpyrve IuiaTdopMbl, AJsi KOTOPBIX CO3[,@H TPAHC/ISTOP 3TOrO  S3bIKA.
Pa3pabaTbiBaTh NIPOrpaMMbl Ha si3bIKaX BBICOKOTO YPOBHSI C IOMOILBIO TIOHSITHBIX U MOIIHBIX
KOMaH/, 3HauMTe/lbHO TpoIlle, a OMMOOK IMpPU CO3/aHUM TMPOrpaMM [OIyCKaeTCsi ropasfio
MeHblLIIe.

SI3BbIKM TIPOrpaMMHUpOBaHUs MPUHATO [€NWTh Ha MATh TMOKojeHwid [1, c. 572]. B

rnepsoe TIIOKOJIEHME BXOAAT #A3BIKHM, CO3JdHHbIE B Hd4ajle 50-x roaoB, Korga IiepBbIe
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KOMITBIOTEPBI TOJILKO TOSIBU/ICH Ha CBET. JTO ObLT MepBLIi S3bIK acceMbsiepa, CO3/IaHHBIH 110
TIPUHLIAITY «O/IHa WHCTPYKLMSI — O/IHA CTPOKa». [IporpaMMbl MpezCTaB/isaivu coO0l ATUHHBIE
JIOTUUYecKue I10C/Ie/l0BaTe/IbHOCTH HyJIeN U e/IHULI.

Paciiset BTOpOro rnoko/ieHus: A3bIKOB IIPOrpaMMUPOBaHuU TpuLLesncsa Ha KoHer| 50-x —
Hauasio 60-x rozmoB. Torma Obin pa3paboTaH CHMBO/IMUECKHMA accembiiep, B KOTOPOM
MOSIBWIOCh ~ TOHSAITUE TepeMeHHOM. OH CcTaql TepBbIM  IIOJIHOLIEHHBIM  SI3bIKOM
IIporpaMMUpOBaHus. brarosapss ero BO3HUKHOBEHUIO 3aMeTHO BBIPOC/IM  CKOPOCTb
pa3paboTKH U HaJ|e)KHOCTh TIPOTPaMM.

[TosiBneHne TpeTbero IOKOJIEHUSI S13bIKOB IPOrPaMMHPOBAHUS MPUHATO OTHOCUTH K
60-m rozam. B 3TO Bpemsi poAuIMCh yHMBepcalbHble SI3bIKM BBICOKOIO YPOBHS, C HX
TIOMOIIIBIO Y/IaeTcCsl pellaTh 3a/auu 13 1o0bix obnacteld. Takue KauecTBa HOBBIX SI3bIKOB, Kak
OTHOCHUTeJIbHAsI NPOCTOTa, HEe3aBUCHMMOCTb OT KOHKDETHOI'O KOMIIBIOTepa U BO3MOXXHOCTb
VICII0/Ib30BaHUSI MOLIHBIX CHMHTAaKCMYEeCKUX KOHCTPYKLIMM, I103BOJIM/IM Pe3KO TOBBICUTH
TIPOU3BOAUTE/IBHOCTE TPyZA TPOrpaMMHUCTOB. [loHsITHasi OOJBIIMHCTBY TIOJIb30BaTesiei
CTPYKTYpa 3THX S$3bIKOB IpHUBesa K HalUCaHUIO HeDOosbIMX TporpamMMm (Kak IpaBHIIO,
VH)XeHEPHOI0 WIM 3KOHOMHYECKOro XapakTepa) 3HauWTelbHOEe YWC/IO0 CIeLUaJMCTOB U3
HEKOMTIbIOTepHBIX 00macteid. IlogaBssitoinee OOBUIMHCTBO SI3BIKOB 3TOTO  TTOKOJIEHUSI
YCIELHO PUMEHSIETCS U CerO/HsI.

C mnHauvana 70-x rofoB 10 HacTosiiee BpeMsl IIPOJOJDKAeTCS I1epuof, SI3bIKOB
YeTBepTOro MOKOJeHHs. DTU SA3bIKYU IpeJHa3HaueHbl /IS peaau3aljid KPYIIHBIX POEKTOB,
TIOBBILIIEHUS] UX HAIe)KHOCTH U CKOPOCTU co3faHusi. OHM OOBIYHO OpHMEHTHPOBAHBI Ha
CrieLiMaM3vpoBaHHble 00/1aCTH MPUMeHeHUs], T/ie XOPOLUUX pe3y/bTaTOB MOXXHO A0OUTHCS,
UCTIO/Ib3ysl He YHUBepCajbHble, a TMPo0/eMHO-OpPUEeHTUPOBaHHbIe $I3bIKH, OINepUpYHOILe
TIOHSATUSMH Y3KOM mpegMeTHOM obsacty. Kak mpaBusio, B 3TH S3bIKM BCTPAWBAIOTCSI MOLIHbIE
Oreparopkbl, IO3BOJISIIOLIME OJHONM CTPOKOW OmnucaTh Takyl (YHKLUHMOHAAbHOCTb, [/
peanu3alii KOTOPOW Ha sI3bIKaX MJIAZIIMX TIOKOJIeHWH TOTpebOBa/MCh Obl THICSYM CTPOK
VCXOZHOr0 Koza.

PoxgeHnue s3bIKOB IATOrO IOKOJI€HWS NMpou3onuio B cepeauHe 90-x roxos. K Hum
OTHOCSITCS TaK)Ke CHCTeMbl aBTOMAaTUYeCKOr0 CO3Z,aHUs NIPUKJ/IaJHBIX ITPOrPaMM C ITOMOLLBIO
BH3yaJ/IbHBIX CpPe/ICTB pa3paboTku, 6e3 3HaHUsi MporpaMMupoBaHus. ['1aBHasi uzesi, KoTopas
3aK/a/iblBaeTcsi B 3TH  A3bIKM, — BO3MOXKHOCTb aBTOMAaTH4eCKOro (pOpMHPOBaHUS
pe3yJIbTUPYIOLLEro TeKCTa Ha YHUBEPCaIbHbIX f3bIKaxX IMPOrpaMMHUpOBaHus. VIHCTpyKLMK Xe
BBO/ISITCSI B KOMITBIOTED B MaKCMMaJIbHO HAr/IsiTHOM BHZie C TOMOILIBIO MeTO/0B, HanboJee

y,E[O6HbIX AJis 4eJIOBEKd, He 3HAKOMOT'O C ITPpOrpaMMHPOBaHUEM.
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[IpuMepamu [3bIKOB BBICOKOI'O YPOBHS, LIMPOKO MCIIO/b3yeMbIX BO BCeM MuUpe
spiisitoTcst FORTRAN (doptpan), COBOL (Kob6on), Algol (Anron), Pascal (ITackans), Basic
(Beticuk), C (Cu), C++ (Cu++), Java (I>xaBa, fIBa).

[TepBOe MecCTO 1O TOMYJISIPHOCTA B MUpPe 3aHMMaeT si3bIK Basic. Pa3paboTaH mepBbiit
Basic B 1964 r. corpyzHukamu [laptmytckoro kosuiegka k. Kemenu u T. Kyprem.
VHTepecHO mpoucxoXkJeHue Ha3BaHUs sA3blka. B 19 Beke OMH aHIIMUCKUM MHCCUOHED
BBI/Ie/TU/T U3 aHTJIMMCKOTO sI3bIKa TPUCTa Haubosiee yroTpeOUTebHBIX CI0B, Ha3Bal ux Basic
English u cran obyuate Ty3emreB. ONBIT OKasaacsi BeCbMa YCIELIHbIM, U KOHTAaKThI C
abopureHamMu 3HauMTe/NLHO yHpoCcTHIMCh. Co3/aTenu si3blka Basic cTpeMunmuch AOCTUTHYTh
Toro ke 3(dekra — 007€ruuTh TOHUMAHUE MEXIY «Ty3eMLaMHU» — HAUWHAIOL[UMHU
NPOrpaMMUCTaMH, ¥ KOMITbIOTEPAMU.

Npes okasanace yjayHOM, M Ha AecATUIeTUs A3bIK Basic cTasm OCHOBHBIM B Jefe
BOBJIEUEHUSI B IMPOrpaMMHPOBAHME HOBBIX W HOBBIX aZlenToB. bosbllioe [JOCTOMHCTBO
belicvka, u3-3a KOTOpOTrO €ro M3yudeHue MpOJO0/DKAeTCd M TOHbIHE — 3TO BO3MOXKHOCTH
CO3/jaBaTh AMAIOrOBbIe MPOrPaMMbI. 3a TIPOLLeALIHe TO/bI ObIIO CO3/1aHO HECKOIbKO BepCH
si3pika — GW-Basic, MSX-Basic, Turbo Basic, Quick Basic, 1, HakoHell, MOIHBIM Visual
Basic.

[Iporpamma, T1OArOTOB/IEHHAass Ha s3bIKe IIPOrPaMMUPOBAaHUs, IIPOXOAMUT STall
TPaHCJISALMY, KOT/la TIPOMCXOJUT Mpeobpa3oBaHUe UCXOAHOTO KOJia MPOrpaMMbl B 0O BeKTHBIN
KOJl, KOTODbI Jarnee TMpuUroZieH K obOpaboTke pefakTopoMm cBsideil. PesmakTop cBsizeill —
crielja/ibHas IporpamMmMa, obecrieurBaroIIiast TOCTPOeHHe 3arpy30UHOr0 MOAYJISI, TIPUTOZHOTO
K BBITTOJTHEHUIO.

TpaHIALMA MOXKEeT BBINIOJHATBCS C MCII0/Ib30BaHUEM CPeJCTB KOMITWISITOPOB WU
WHTeprpeTaTopoB. KoMNUIATOPBl TPAaHC/IUPYIOT BCIO MPOrpamMmy, HO 0e3 ee BBITIOJTHEHUSI.
VHTepripeTaTopsl, B OT/IMUKE OT KOMITHU/IITOPOB, BBITIOHSIOT TI0OTIEPaTOPHYI0 00paboTKy H
BBITIOJIHEHUE [IPOrPaMMBbl.

Cy1ecTByrOT CreljasbHble TPOrpaMMmbl, MpeJHa3HaueHHble [Ji1 TPaCCUPOBKU U
aHajM3a BbITIOJIHEHUS APYTUX MPOrpaMM, Tak Ha3blBaeMble OT/AafuuKu. Jlyuiive OTaaguuiKu
MO3BOJIIIOT ~ OCYLL|eCTBUTH TPAaCCHUPOBKY (OTCIe)XVBaHWe BBIOJHEHHST IIPOrpaMMbl B
TIOOMEePAaTOPHOM BapHaHTe), WAEHTH(UKAL[MI0 MecTa M BHUJa OMIMOOK B TIpOTrpaMMe,
«HabsroieHre» 3a U3MeHeHHeM 3HaueHWi TiepeMeHHbIX, BbIDaKeHU! U T. M. /st oT/iafku u
TeCTUPOBaHUsS TIPAaBUIBLHOCTA pabOThI TIpOrpaMM co3ZaeTcsi 0a3a /aHHBIX KOHTPOJIBHOTO
rpuMmepa.

Cucmemnl npoepamMmmupoedqHus BK/IHOUAIOT:
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®  KOMIUJISATOP;

® WHTErpUpPOBAHHYIO Cpe/ly pa3paboTuMKa Mporpamm;

*  OT/JaJUVK;

® CpeACTBa ONTUMH3ALMU KOZA TIPOrPaMM;

* Habop 6ub/MOTEK (BO3MOXKHO C UCXOJHBIMU TEKCTaMH IPOrPaMMm);

® peJakTop CBsi3ell;

® cepBHCHble cpejcTBa (YTWIUTHI) [ paboTel ¢ OubMMOTEKaMM, TEKCTOBBIMHU U
JBOMUHBIMU (aiinamuy;

®  CripaBOYHbIE CHCTEMBI;

® [OKYMEHTAaTOp UCXOJHOT0 KOJa IPOrpaMMBI;

® cucTeMy NOAJEP>KKU U yIpaB/ieHHs IPOEKTOM IPOrpaMMHOI0 KOMIL/IEKCa.

HHcmpymenmanbHas ~ cpeda  nonb3oeamensi  TIpe[CTaBleHa  CreLUaTbHbIMUA
Cpe/iCTBaMH, BCTPOEHHBIMU B TIAKeThI TIPUKJIQIHBIX TTPOTPaMM, TaKMMH, KaK:

* OubsmoTeka GYHKLUH, poLeayp, 00bEKTOB U METO/I0B 00paboTKu;

® MakKpOKOMaH/bl;

®  K/IaBMIIHbIE MaKpPOCHI;

®  3BIKOBbIe MAKpOCHI;

® [IpOrpaMMHbIe MOJY/TU-BCTaBKY;

®  KOHCTPYKTODbI 9KPaHHbIX ()OPM U OTUETOB;

® reHepaTOphl MPUJIOKEHUH;

®  3BIKM 3alPOCOB BBICOKOT'O YPOBHS;

®  3bIKM MaHWITYTMPOBaHUS JAHHBIMH;

® KOHCTPYKTODbI MEHIO ¥ MHOTO€ /IpyTOe.

[anbHeNIIUM pa3BUTHEM JIOKa/lbHBIX CPeACTB pa3paboTKu Tporpamm, KOTOpbIE
00beuHSIOT HabOp CpPeACTB /sl KOMILJIEKCHOTO WX TPUMEHEeHHs] Ha BCeX TeXHOJIOTHYeCKUX
jTamax CoO3[aHusl TpPOTPaMM, SIBJISIOTCS ~MHTErPUPOBaHHbBIE  TPOTPAMMHBIE  CPE/IbI
pa3paboturkoB. OCHOBHOe Ha3HaueHHWe WHCTPYMEHTapusi /IaHHOTO BHJja — IIOBBILIEHUE
NIPOU3BO/MTE/TBHOCTH TPy/ja MPOrPaMMKCTOB, aBTOMAaTHU3alLlUsl CO3JAHHUSI KOJ|OB IPOTPaMM,
obecrieunBarOLIMX UHTEPGEIC 1Mosb30BaTe st rpadUUecKoro THIa, pa3paboTKa MPUIOKEeHHH

AJI1 apXUTEKTYPhbI KIIMEHT-CEPBEP, 3alIpOCOB U OTYETOB.

JIuTeparypa
1. Wudopmarrka. Ba3osblii Kypc / CumoHosuu C.B. [u ap.] — CII6: ITutep, 2005. —
640 c.
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2. Cadponos U.K. Beiicuk B 3amauyax u npumepax / M.K. Cadponos. — CI16.: BXB-
[Tetepbypr, 2003. — 224 c.
3. Mndopmatuka: Yuebnuk / Ilog pen. H.B. MakapoBoit. — M.: ®uHaAHCHI H

cTaTuCTHKa, 2005. — 768 c.

3.3. IIpoepammupoeaHue Ha s3bike Quick Basic

PaccmoTpum roipo6Ho 51361k TiporpammupoBadust Quick Basic.

AndaBuT AaHHOTO s13bIKa COAEPXKUT B cebe crie/[yroliye CUMBOJIBL:

e 3arsyiaBHble OYKBbI JIAaTUHCKOTO asaButa. [Ipu Habope mporpaMmel, BIIpOYeM, HeT
HY)KbI CJIEIUTH 3a TeM, 4ToObl OyKBbI ObLTM 3arjiaBHBIMH. VIHTepIipeTaTOp CaM W3MEHUT
CTpoYHbIe OyKBBI Ha 3arjIaBHBIE.

¢ Apabckue 1UGpBhI

e Pazgenutenu: , (3amArtasi), ; (TOuka C 3ansToM), . (TOuka), : (ABOeTOouue), -
(armoctpod), “ (kaBbIukH), () (ckobku), cumBos <IIpobemr>.

e 3Haku apudMeTHueckux omepanuii: + (ciokeHue), - (BbluMTaHuWe), *
(ymMHOXXeHUe), / (meneHue), N (BO3BeZileHNE B CTETIEHb).

e 3Hakwu orepanuii OTHOIIeHH: > (6oJiblle), < (MeHbIle), = (paBHO), <> (He paBHO),
>= (6ostbIre MO0 paBHO), <= (MeHbIIIe MO0 PAaBHO).

[nst co3paHust IPOrpamMM ZIOBOJIBHO 4acTO TPeDOyIOTCsT TepeMeHHbIe, TO eCTh TaKue
06J1acTH OMepaTHBHOU MaMsTH, KOTOpPble UMEIOT UMsl, JaHHOe MPOrpaMMMCTOM, U 3HauyeHus],
KOTOpbIe MOTYT MeHSIThCsl. VIMsI mepeMeHHOM B XO/ie BbINIOJIHEHUSI POTrPaMMbl MIOCTOSIHHO, a
3HaueHue MOXKeT MeHSTbCSi MHOrOKpaTHO. CylleCcTBYIOT OrpaHUuUeHusi Ha UMeHa
repeMeHHBbIX:

®  UMs repeMeHHOM [JOJDKHO COCTOSITh He 60Jie ueM U3 COpoKa CUMBOJIOB;

® B KaueCTBe CHMBOJIOB MO>KHO HCTIO/Ib30BaTh TOIBLKO JIATUHCKUE OYKBBI U LIUGDBI;

® 1Msi IepeMeHHOU He MOKeT HauMHaThCs C LU(phI;

® 3ampellleHbl B UMeHaX CHUMBOJIbI TOUKH, 3aMsiTOM, 3Be3J0YKH, BOMPOCUTETBHOTO
3Haka, rpobena.

[TepeMeHHbIE Pa3/MYAOTCS O TUITy XpaHUMOW B HUX MH(opMaiuu. [[Ba Haubosee
KPYMHbIX TUIMA — YUCA0BOM (JJis1 XpaHeHUs UKcesl) U CTPOKOBBIN (Z1/11 XpaHeHUsI CUMBOJIOB U
CTpOK). Bo BTOpOM ciiydae K iMeHU TiepeMeHHOM fio0aBsieTcs 00s13aTebHbINA CUMBOT $.

YroObl BBIUMC/ISTH 3/7€MEeHTapHble apU(pMeTHUeCKHe BbIPAKEHHs, He00X0J1UMO

MnpeacTaBUTh BbIpa’>KeHKWE B IIOHATHOM [JI1 KOMITbIOTEepad BHU/€e, d KMMEHHO!:
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* B OT/IMUME OT apU(MMETUKH, BhIpaXKEHHE I0/DKHO OBITh 3alMCAaHO B OZIHY CTPOKY
0e3 unc/IuTe/Ied U 3HaMeHaTeJ1el;

e 7S 3aMucu apu(MeTHUeCKUX [AeMCTBUN JOMYyCTHMO HCII0/Ib30BaTh TOJIBKO
repeurcieHHbIe HUKe 3HAKU:

+ (cnoxxeHue);

— (BblUMTaAHUE);

* (yMHOKeHUe);

/ (nenexue);

A (BO3BeleHUE B CTETEHb);

() (ckoOkm);

® HeJOMYCTUM IIPOITYCK 3HaKa YMHOXXeHUsI MeXXJy K03GhdULIMeHTOM U TiepeMeHHOM,
KaK 3TO BO3MOYKHO B anreoOpe;

® poOHast YaCThb OT/AE/SETCS OT 11eJI0M TOUKOM, a He 3arsTowH;

¢ [IONyCTUMO OMYCKaTh B 3allMCH AeCITUYHOU APoOH HOJMb, CTOSIINM Tiepe], TOUKOH
(Bmecto 0.561 MoxxHO .561).

YrobObl KOMMBIOTED BBIUMC/IWI BBIDA)KEHWE TPAaBUIBHO, HEOOXOAMMO TMOMHUTH O
TIPUOPUTETE BBINOTHEHUS [JeMICTBUM:

® (CHauasia BBITIOJIHSIOTCS JeNCTBUS B CKOOKaX;

® [asee BHIUMCISIOTCS QYHKLIWU, €C/IA OHU eCTh;

® 3areM BBINOJIHSETCS BO3Be/leHUe B CTelleHb;

® TI0TOM YMHOXXEHHe U /ie/ieHUe;

® B IIOC/EAHIOK Ouepeb — C/I0YKeHWe U BhIUUTaHHe.

[JeiicTBUSI 0JMHAKOBOW OUepeIHOCTU BBITIOJ/IHSIIOTCS C/IeBa Harpaso.

[Tpu peleHWM pa3MUYHBIX 3a/lad C TOMOIIBID KOMITbIOTEpa ObIBaeT HeoOXOJUMO
BBIUKMC/IUTH JIorapudM WIM MOAY/IbL UMC/a, CUHYC WIM TaHTeHC yryia U T.NM. BeluncieHus
yacTo  yroTpebsisseMbix — (YHKIUH  OCYILeCTB/SIOTCS  TOCPEACTBOM  TOATIPOTPaMM,
Ha3blBaeMbIX CTaHJApPTHbIMU (GYHKLUSIMH, KOTOpble 3apaHee 3alporpaMMHUpPOBaHbl U
BCTPOEHBI B TPAHCJISATOP S3bIKA.

YucnoBele GyHKLMU

DyHKIUA Onucanue

ABS (X) Bos3ppairjaet abcooTHOe 3HaueHHe (MOAY/b) apryMeHTa
ATN (X) ApkTaHreHc (B paguaHax)
CDBL (X) [TepeBOAUT UKC/IOBOE BhIpaXKEHHE B 3HAUEHHUE C JBOMHOU
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TOYHOCTBIO
CINT (X) OxpyrJieHve
CLNG (X) OKpyTJ/ieHre YHMCI0BOT0 BhIpaXKeHHs /10 JJTMHHOTO (4 GaiiTa)

L1eJI0ro 3HaueHud

COS (X) Kocunyc
CSNG (X) [TepeBoAUT UMC/IOBOE BhIpaXKeHHE B 3HaUeHUe C OAMHApHOMN
TOUHOCTBIO
EXP (X) OKCIIOHeHTa e*
FIX (X) Oxpyr/ieHre BbIpakKeHUs C I/1aBarollleld 3arsTom /10 ero Lieiou
4yacTu
INT (X) Bos3Bpairjaet HarOo/bIIIEE 1]€/T0€, MEHbIIIee MO0 paBHOe

YKMCJIOBOMY BBbIPa)KEHUIO

LOG (X) HaTtypanbHblii joraprM Unc/I0BOr0 BhIpayKeHUsT
RND (X) CrydaiiHOe 4MC/I0 OIMHAapHOM TOUHOCTU Mexxay O u 1
SCN (X) Bo3Bpaiiiaet 3HaueHUe 3HaKa YKMCI0OBOTO BhIpaxkeHus (1, ecu

BbIpakeHue 110J10kuTesibHoe; 0, ecii paBHo 0 u — 1, eciiu

OTpULIaTe/IbHO)
SIN (X) Cunyc
SQR (X) KopeHnb KBafipaTHbIN
TAN (X) TaHreHc

[TpuBesieM CriMCcOK OCHOBHBIX omepaTtopoB sisbika Quick Basic.

Omnepatopsl BbIOOpa U repexo/ia

Omnepatop Omnucanue
GOTO be3ycnoBHbIN Nlepexo/, Ha MeTKyY
IF ... THEN ... ELSE [Tepexon B 3aBUCUMOCTH OT UCTUHHOCTU WX JIOXKHOCTH

MpoBepsieMOro ycjioBud

SELECT CASE ITepexon B 3aBUCMMOCTH OT 3HAUE€HUSI BbIPaXKeHUs

OnepaTtopb! U GYHKIMHU /151 paboThl ¢ datimamu

Omneparop, Onucanue

bynknusa

CLOSE 3aKpbIBaeT OZUH WU HECKOJIbKO (PailyioB UK YCTPOWCTB
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FIELD OTBOAMT MECTO T0/] TIepeMeHHbIe B Oydepe ¢haiiioB psMoro
JocTyna
FILEATTR Bos3pparrjaer nHbopmaiiyo 06 OTKpPeITOM (aiiie
GET CuwntsiBaeT u3 daiisia B Oydep rnpsmoro goctymna umm B
repeMeHHY0
INPUT # CuuThIBaeT AaHHbIe U3 (aiiia
IOCTL [TocblnaeT ynpas/sitoLIy0 CTPOKY ApaliBepy yCTpOUCTBa
LINE INPUT # CuunTbIBaeT CTPOKY 0 255 CUMBOJIOB C K/1aBUATypbl UIUA U3
(hatina
LOCK OrpaHyYMBaeT WM 3aKpbIBaeT AOCTYII K ¢aiiny ripy paboTe B
ceTu
OPEN OTKpbiBaeT ¢aiin WM yCcTpoicTBa
PRINT # 3arnuceIBaeT JaHHbIe B daiin
PRINT # USING 3anvceiBaeT OT()OpMaTUPOBaHHbIE JJaHHbIE B (haii
PUT 3arceIBaeT Coflep>KMMOoe TiepeMeHHOM uu Oydepa rpsiMoro
JocTtymna B (aiin
RESET 3akphbIBaeT BCe OTKPHIThIe (ailsibl U yCTPOMCTBa
SEEK YcTaHaB/vBaeT 1o3uLiyio Gaiisia s nocaeayrolel 3anucu wid
CUMTBIBAHUS
UNLOCK CHuMaeT orpaHuyeHys, HaJll0)KeHHbIe T10C/IeJHUM OIlepaTopoM
LOCK
WRITE # 3anuchiBaeT JJaHHbIe B TI0C/Ie/JOBaTeTbHBIN (aiii
[TepemeHHbIE
KoHcTpyKIjusa Omnucanue
CLEAR 3akpbiBaeT Bce (halinbl, ocBoboxkaaeT Oydepsl (haiiios,
oumiljaeT Bce 0OIIMe TepeMeHHbIe, YCTaHABIMBAeT UMCJ/IOBbIE
repeMeHHble M MaCCHBbI B HOJIb, YCTaHAaB/IMBaeT CTPOKOBbIE
repeMeHHble B HOJIb UM MHULManu3upyer crek. Kpome Toro,
CLEAR moXeT u3MeHsITb pasMep CTeka
CONST OnuceIBaeT OZHY WIX HECKOJIBKO CUMBOJIBHBIX TTIepeMeHHbBIX
DATA YKasbiBaeT 3HaueHUe JaHHbIX /I [10C/Ie[yIOLero CYUThIBaHUSA

y oniepatopa READ
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INPUT CuuThiBaeT BXO/JHbIE ZlaHHbIE C KJIaBUATyPhl WK U3 ¢aitsioB
LET [TpucBauBaeT 3HaueHue BbIpayKeHHUsI TIePEMEHHOM
RANDOMIZE VHuimanvi3upyeTt reHepaTop C/lyd4aiHbIX YUCes
READ CuuTbiBaeT JjaHHbIe, yKasaHHbIe B oriepatope DATA
RESTORE BoccraHaB/vBaeT cuMTaHHble 3HaueHus B orieparope DATA
SWAP OOMeHMBaeT 3HaUeHHs1 IBYX NepeMeHHbIX
MaccuBbl
KoHcTpyKius Onucanue
DIM OnepaTop 00bsiBIIeHMsI MacCHBa
ERASE [Jig cTaTUueCcKux MacCUBOB KaXk[JOMY 3JIEMEHTY

OPTION BASE

TIpUCBauBaeTCs HOMb. [1715 CTOKOBOT'O — OTIPe/Ie/ISIFOTCSl CTPOKU
HYJIeBOU JTUHBI. [/1 AMHAMUYeCKOTO — OCBOOOYK/IaeT IMaMsITh,
WCITI0/Ib3yeMYH0 MacCUBOM

Y cTaHaB/IMBaeT HUKHIOK) rpaHvlly MHAEKCd MdCCHBa

REDIM OnuceiBaeT Wik U3MeHsieT pa3Mep AUHAaMHUUYeCKOro MacCuBa
[uksbl
Omnepatop Onucanue
DO ... LOOP [ToBTOpSsieT 610K OTIepaToOpOB, MOKa yC/IOBHE BEPHO, U/IH ITOKa
OHO He CTaHeT BePHbIM
END 3akaHUMBaeT MMPOTrpaMMy, TIpoLielypy Miu 610K
FOR ... NEXT L{yK/1 c mapaMeTpoM, 3apaHee W3BeCTHBIM UKC/IOM MOBTOPeHUN

WHILE ... WEND

BeironHsieT 610K 011iepaTopoB, MoKa yKa3aHHOe YCI0BHe BepHO

[TognporpamMMmel ¥ GYHKLIMN

Omnepatop Onucanue
CALL [Tepenaet yripaBnienue B ripoueypy tvrna SUB
DECLARE OrmuceiBaet nporeaypy tvirna FUNCTION win SUB
DEF FN OmnpeensieT QyHKLHIO
FUNCTION Omnpepesnsier nponeaypy FUNCTION
GOSUB [TepexouT B oAnporpaMMy ¥ BO3BpalljaeTcCsl U3 Hee
ON GOSUB BrironHsieT mepexo/ K 0/HOM U3 HeCKOJIbKUX TTOATNPOrpaMM B
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3aBUCUMOCTH OT BBIPKEHUS
RETURN Bosspaiuiaet 13 rnognporpaMmsel B OCHOBHYIO [IPOrpaMMy

SUB Onpepensier npouenypy SUB

Ilpumep 1. B creHe cymectByeT kBagpatHoe otBepctve N x N cm. MimeeTcst Kupmnuy ¢
nu3Mmepenusimu A, B u C. Onipesienuth, IPOKZET OH B OTBEPCTHE WU/U HET, eC/Iv M0JaBaTh ero
MOJKHO TOJIbKO I1apaJljie/IbHO CTeHKaM OTBePCTHS.

PeweHue. ITOHATHO, UTO KMPIIUY NTPOK/IET B OTBEPCTHE TOJILKO B C/ly4ae, eC/Id XOTs
ObI fBa ero n3mMepeHust MeHble N. [Tporpamma OyeT BEIT/ISAETh CeAyOMKUM 00pa3om:

INPUT «BBeaute cropoHy otBepctyst N»; N

1: INPUT «BBegute cTopoHsl Kuprivua A, B u C»; A, B, C

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

«Kuprmmu nipoxogaut B otBepctre» ELSE PRINT «Kupnuu He IIpOXOAUT B OTBepCTHE»

INPUT «PaccmoTpum elte oguH kupnmy? 1 — na, 0 —He»; X

IF X=1 THEN GOTO 1 ELSE PRINT «Crniacu6o 3a pa6oty!»

Ob6msicHsieTCs JlaHHast iporpamma cieyromum obpasom. Eci A u B menbiie N, nnu A
u C mensbuie N, uimm B u C Menbie N, Torga neyarars «Kuprnuu rnpoxoguT B OTBEPCTUEY,
vHaye mevaraTb «Kvpnuu He mpoxoguT B oTBepcTHe». Kpome Toro, B JaHHOM NporpaMmMe
TIPUMeHEeH [JOCTaTOUHO IMPOCTOM, HO 3 heKTHUBHBIN X0/I, YIIPaB/ISIOIINN COBMeCTHOU paboToi
nonb3oBaTenss W TporpamMmbl. UToObI KakAbIM pa3 He 3alyckaTh Iporpammy (eciu
N0J/Ib30BaTe/lb XOUeT PAacCMOTPeTb HECKOJIbKO BapHMaHTOB WCXOJHBIX J[IaHHBIX), IPUMEHEeH
3ampocC C KJIaBUaTypbl BAPHUAHTOB MPOAO/DKEHUs: MO0 pacCMaTpUBaeM ellje OJWUH KUPITHY,
nbo — KoHel| nporpaMMel. Tam >ke HMCMOMIb30BaHO MpUMeHeHHe (e3yC/IOBHOTO Tepexo/a B
YCJIOBHOM OIleparope.

Ipumep 2. HareuyaTaTh 3HaueHus y = sin x B uarepsase [-30"; 30°] ¢ marom 5°.

Pewenue. HauanbHOe, KOHeUHOe 3HaueHWsl MapaMeTpa U LIar yKa3aHbl B 3a/laHUM.
[Ipumem TiapameTp Kax x.

FOR X=-30 TO 30 STEP 5

Y=SIN (X*3.14/180)

PRINT «SIN («; X; »)=»; Y

NEXT X

ITpumep 3. BbruncinTh 3HaueHUe (yHKLIMU:

X, x<-1

y= x,-1<x<1
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X, x>1
Pewenue:
INPUT «BBeaute 3HaueHHe X»; X
[FX<-IORX>=1THENY =XA3 ELSEY = XA2
PRINT «Y (X)=»;Y
IIpumep 4. Beunc/ivTh CyMMy BCeX YeTHbIX unces oT 1 10 100 BK/IFOUMTENTBHO.
Pewenue:
S =0 "O6Hy/sieHMe TIepeMeHHOMU, T/ie Oy/IeT HaKarIMBaThbCsl CyMMa~
FORI=2TO 100 STEP 2
S=S+1
NEXT I
PRINT «Cymma yeTHbIX uncesn oT 1 1o 100 paBHa»; S
3ajauM /1 CAaMOCTOATE/ILHOI0 peleHus
1. Ocy1ecTBUTe 3aIPOC TpeX Lie/bIX pas/IMUHbIX YKCesl C K/aBUaTyphl. BeiBeguTe Ha
9KpaH Haubosblllee U HaMeHbIIIee.
2. Hamuimure mporpamMmy, BbIBOJALIYIO Ha 3KpaH CTerneHW yucaa 2 or 2 go 10
BK/IFOUMTEJIBHO.
3. Hanummmure nporpamMmy [jisi HaxOXK[JeHHUS CYMMbI TIAITU TIPOM3BOJIBHBIX YMCe,
BBO/JIMMBIX C K/IaBUAaTyPhl.
4. HamummTe rporpaMmy BBIYKMC/IEHHsI CpefiHero Oasijia Tpy TIOCTYIJIEHHUH B BY3 110
pesy/ibTaTam YeTbIpeX 3K3aMeHOB, KOTOpbIe BBOZATCS C K/IaBUATYPBI.
5. BbIUMC/INMTE KOMUUECTBO MPOKUTBIX COCTaBUTEIEM MTPOrpaMMbl JHEW. Y 4ecThb, 4TO
B BUCOKOCHOM rofly 366 aHei.
6. BpruncuTth, Kakas cymMa OygeT jie)kaTh Ha BKiazie B OaHke uepe3 5, 10, 15, 20

JieT, eciv oyIoKUTh ceropnst 1000 py6meii mog 3 % rofoBbix?

JIuTeparypa
1. Wudopmarrka. Basosblii Kypc / CumonoBuu C.B. [u ap.] — CII6: ITutep, 2005. —
640 c.
2. Cadponos U.K. Beiicuk B 3amauax u npumepax / M.K. Cadponos. — CI16.: BXB-
[Tetepbypr, 2003. — 224 c.

3.4. HHpopmayuoHHble MACCUBbI
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Maccueom HasblBaeTCsl yIOpsijOUe€HHasi COBOKYITHOCTb 3/7IeMEHTOB OJHOIO THIIA.
MaccuBbl ObIBalOT OIHOMepHbIe, IByMepHble 1 MHOTOMepHbIe. MacCuB, B KOTOPOM KayK/bIii
3/IeMeHT MMeeT OJIMH IOPSJKOBbI HOMep, Ha3bIBaeTCsl OJHOMepPHbIM. Hampumep, crimcok
dbamMunuii CTy[]eHTOB Ballleil TPYIIbl — 3TO OJHOMEPHBIM MacCHB 3/IeMEHTOB CHMBOJILHOTO
TUIA, 4 YWC/eHHble JaHHble O CpeJHeCYyTOYHOW TeMIlepaType 3a Mecsl, — OJHOMEepPHbIN
MacCHB 3/IeMEHTOB YMCJIEHHOTO THUIIA.

Ec/m u3BecTHO, UTO B MporpamMme MpeACTOUT paboTaTh ¢ 60bIIMM 00BEMOM JJaHHBIX,
TO CJIeflyeT 3TOT MAacCHB B ITPOrpaMme OOBSIBUTH C TTOMOLIBIO CIieldanbHoro oneparopa DIM.
Hampumep, DIM MASS(15). 3To 3HauMT, UTO B IIpOrpamMme omnpejie/ieH 0JHOMEPHbI MacCUB
c umeHeM MASS, cozepskaiuii 15 371eMeHTOB.

MaccuB Bcerjia UMeerT:

® uMms, KOTOpOe eMy /laeT IIPOrpPaMMHUCT;

® mun, KOTOPBIH ompeziesisieTcss UMeHeM (UUCIOBOM — UM Oe3 3Haka $, CUMBOJTBHBIH
— UM CO 3HakoM $);

® pasmep, T.e. KOJIMYECTBO COCTABJISIFOLIUX €0 3/1EMEHTOB;

®  CKBO3HYIO NOC/1ed08amesbHy0 UHOeKCayuto, COCTaB/ISIFOIIUX ero 3/1eMeHTOB;

® 3HAueHue Ka)X[Ooro 37ieMeHTa MacCHUBa.

MaccuB Henb3si OOBSIBIATH [JBaXKABI, TO3TOMY CjeyeT OObBSIB/ISTH MacCHUBBI B
Haya/IbHbIX CTPOKAaX IpPOrpaMMbl U He BO3BpALLAThCSl B 3THM CTPOKU C MOMOLLBIO Oreparopa
GOTO.

BBo/| 371eMEHTOB MacCHBa MOXKET OCYILeCTB/ISTHCS HECKOJIBKUMH CIT0CO0aMu:

1. DIM A(5)

A(0)=4: A(1)=-2.5: A(2)=40: A(3)=7: A(4)=-5: A(5)=1
3toT criocob BBoga y06€eH, Kor/ja MacCHUB HeOOJTBIIIOMN.
2. BBO/J 371eMeHTOB MacCUBa C K/1aBUaTypbl

DIM A(9)
FORI=0TO 9
INPUT A(I)
NEXTI
3. DIM B(6)
DATAO,-2,1,5,6,7,23
FORN=0TO 6
READ B(N)
NEXT N
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OcCHo8Hble npuembl Nnpu pewleHuuU 3a0ay ¢ npuMeHeHUem Maccugos

ITpumep 1. [lan maccuB u3 10 snemeHToB. HaliT CyMMy 3/1eMEHTOB MacCHBa.

Pewenue:

DIM A(9)

S=0

FORN=0TO 9

S=S+A(N)

NEXT N

PRINT «CYMMA =»; S

INpumep 2. HallTu MUHUMAa/bHBIM 3/IeMEHT MacCUBa Y WH/IEKC 3TOr0 MUHUMAa/bHOTO
3/1eMeHTa.

Pewenue:

DIM L(9)

MIN=L(0) : K=0

FORI=1TO9

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

NEXTI

PRINT «MUHUMYM»; MIN

PRINT «<HOMEP MUHUMYMA»; K

IMpumep 3. Haubl nBa maccuBa A(9), B(9). [MonyunTb MaccuB, KaXKAblil 3/€MeHT
KOTOPOI'0 paBeH CyMMe COOTBETCTBYIOLMX 3/IEMEHTOB JAHHBIX MaCCHUBOB.

Pewenue:

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

FORI=0TO 9

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

NEXT I

[IByMepHBII MacCUB COCTOWT U3 3/1eMEHTOB, WMEIOLMX [Ba IOPSAKOBbIX HOMepa.
OpvH HOMEp — 3TO HOMEp CTPOKH, a BTOPOW HOMep — Homep crosibma. Takum obpasom,
JIBYMEPHBIM MacCUB MOJKHO TMpeJCTaBUTb B BUJle MaTpPULIbl, COCTOSIIEN U3 OIpefeseHHOro
KOJIMUeCcTBa CTPOK U cTosib1oB. HanpuMmep, B MmaccuBe MASS (4,5) 4 cTpoku u 5 CTOMOLOB,
TO eCThb B ZJAHHOM MaTpuLe cofepXuTcs 20 3/1eMeHTOB YMC/IEHHOTO TUMa. Maccus, B KOTOPOM
KOJIMYEeCTBO CTPOK COBITaZIaeT C KOJTMUECTBOM CTOJIOIOB, HA3bIBAIOT KBaZIpaTHOM MaTtpulieii. B

KBaJIpaTHOM MaTpULie eCTh IJlaBHas JUaroHasib, KOTOpasi UjeT CjeBa HarpaBo U CBEPXY BHU3.
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Ilpumep 1. Hal'Tu KOIMUYECTBO IIOJIOKUTEJIbHBIX 3/IEMEHTOB IJIaBHOM [MaroHaiu
MaccuBa A(3,3).

DIM A(3, 3)

FORI=0TO 3

FORJ=0TO 3

INPUT A(L J)

NEXTJ

NEXT I

K=0

FORI=0TO 3

FORJ=0TO 3

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

NEXT J

NEXT I

PRINT «KOJIMYECTBO ITIOJIOXKUTEJIBHBIX 3JIEMEHTOB=»; K

IIpumep 2. BbiBecTH Ha meyaTb HOMep CTO/OIA, COZEp)Kalllero HyJeBOM 3/1eMeHT
MaccuBa B(3,4).

DIM B(3, 4)

FORI=0TO 3

FOR J=0TO 4

INPUT B(, J)

NEXTJ

NEXT I

FORI=0TO 3

FOR J=0TO 4

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

NEXTJ

NEXT I

3ajgauu A1 CAMOCTOSATE/THHOI0 peleHust
1. HaliTu mnpousBejieHue 3jeMeHTOB MaccuBa B(14), KoTopble HMeHT UYeTHble
HOMepa.
2. Haiitu ipou3BejeHue 31eMeHTOB MaccuBa B(12), cTosimmx nocjie MUHUMAaIbHOTO

3J/IeMeHTa.



3.
4.

C(5,5).

5.
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Pacrionoxxute 3nemenTsl MaccuBa C(15) o Bo3pacTaHMIO.

HaiiTu KOMMueCcTBO TOJIOXKUTEILHBIX 3/IeMEHTOB TIJIABHOM AraroHa/in MdCCHB4a

BbiBecTr Ha TmedaTh HOMepa 3/ieMeHTOB MaccuBa A(4,5), KoTopble Oosbliie

YABOEHHOI'O IMpOou3BeJeHHs MUHUMAJ/IbBHOT'O 3/IEMEHTa.

6.

C(4,6).

S A T R

640 c.

2.

Haiitu MpounsBeiecHue MdKCHUMAJ/JIbBHOI'O W MHWHHMAJ/IBHOTO 3JIEMEHTOB MdACCHBA

Bonpocel /1 caMonpoBepKu
UTo noHMMaeTcs O, I3bIKOM NPOrpaMMHUPOBAHUSA?
Kakue s13bIKM TPOrpaMMHUpOBaHKS BaM U3BeCTHbBI?
Yro BK/IIOUaeT B cebs cricTeMa IpOrpaMMKPOBAHKS?
YTo MoHMUMaeTCs MoJ, UHCTPYMEeHTaIbHOM CpeZior T0JIb30BaTers?
W3 yero cocrout andasut s3beika Quick Basic?
HazoBuTe ocHOBHbIe onepaTopsl si3bika Quick Basic.
UTo Takoe 4MC/I0BOM MacCUB?

UeM 0T/IMYAIOTCS OZHOMEDPHBIE U [IByMepHbIe MaCCHBbI?

JIuTeparypa
Uudopmatuka. Basosbiii Kypc / Cumonosuu C.B. [u ap.] — CII6: ITurep, 2005. —

Cadponos U.K. Beticuk B 3asauax u npumepax / M.K. Cadponos. — CI16.: BXB-

[Tetepbypr, 2003. — 224 c.
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