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l'naBal. UHPopmMauusa U UHPOPMALMOHHBbIE NPOLLECCHI

I.1. UndopmaTuka u uHPopmMaLus

1.1.1. UapopmaTuka

3a4aum, cBA3aHHble C XpaHeHueMm, nepegadyen n obpaboTkoit MHPopMauuM YenoBeKky NpUxoau-
NIoCb pelwaTb BO BCe BpemeHa: TpeboBasocb nepesaBaTb 3HAHMA M3 NOKONEHUA B NMOKOJEHUA, UCKaTb
HY)KHblE KHUTU B XPaHUAMULLAX, WNPPOBATb CEKPETHYIO nepenncky. K KoHuy XIX BeKa KoIMYecTBo AOKYy-
MEHTOB B 6MB/IMOTEKAX CTANO HACTOJ/IbKO BE/IMKO, YTO MOABMIACL HEOBXOAMMOCTb KaK-TO CUCTEMATU3U-
poBaTb HAKOMNEHHYI0 MHOPMaLUIO, ANA TOro YTobbl 6b110 YA06HO ee XpaHUTb U UCKaTb HYXKHble AaH-
Hble. B KoHue XIX BeKa 3apoAmnocb HOBOE HAay4yHOe Hanpas/JieHMe, B KOTOPOM M3y4yanacb OOKYMeH-
masnbHas NHPopmauma, To ecTb MHPOPMALMN B BUAE LOKYMEHTOB (KHWI, KYpHANoB, cTatei u T.n.). B
aHIIMMCKOM A3blKe OHO NOAYYUIO Ha3BaHWe «information science» («MHPOPMALIMOHHAA HayKa», «HayKa
06 uHdopmauum»).

MpUMeHeHMe KOMMNbIOTEPHON TEXHUKM 3HAUMTENIbHO YBENYMIO BO3MOXKHOCTU Ntogen B obnactu
paboTbl ¢ MHPOpMaLmeit. CIOBO «UHEOPMAMUKG'» B COBPEMEHHOM 3HaueHWUK 06pa3oBaHo B pesybTa-
Te 06beaNHEHMA ABYX COB: K MHGOPMALMA» U «aBTOMATUKA». TaKMM 06pa3om, Nosy4aeTcs «aBTOMaTu-
yeckana pabota c nHPopmaumelr». B aHIIMACKOM fA3blKe cyLLecTByeT 6AM3KOe NO 3HAUYEHUIO BblpaxKeHne
«computer science» (Hayka o KomnbloTepax).

CoBpemeHHasa MHGOpMaTMKa, KOTOpas CTaNa CaMOCTOATE/IbHOM HayKol B 1970-x rogax, BKAOYaeT
cneayowme HayyYHble HanpaBaeHUA:

® TeopeTnyecky UHPOPMATUKY (Teoputo MHGOPMALMK, TEOPUIO KOLMPOBAHWUA, MAaTEMATUYECKYIO
JIOTUKY, TEOPUIO CUCTEM U 4p.);

e KubepHeTUKy (Teopuio ynpaBaeHuUs B NpUpoae, TEXHUKe 1 obuiecTse);

®  UCKYCCTBEHHbIA MHTEMNEKT (pacno3HaBaHMe 06pa3oB, MOHMMAHWE PeYn, MallMHHbIA NepeBog, N10-
rMYecKue BbiBOAbI, aATOPUTMbl CAMOOBYYEHUs);

®  BbIMUCUTE/IbHYIO TEXHUKY (YCTPOMCTBO KOMMbIOTEPOB M KOMMbIOTEPHbIX CETEN);

® nporpammupoBaHue (MeToAbl CO34aHUA HOBbIX NPOrpPamm);

® NpPUKNAAHYIO MHPOPMATUKY (NepCcoHasibHble KOMMbIOTEPbI, MPUKAAAHbIE NPOrPaMmbl, MHPOPMA-
LUMOHHbIE CUCTEMbI U T.4.).

PaHblUue 3TM BONPOCHI YaCTMYHO PACCMATPUBAINCL B APYTMX HAYKax — MaTEMATUKE, IMHIBUCTMKe (HayKe

0 A3bIKE), 9NEKTPOHUKE U Ap.

B noHATME «MHbOPMATMKa» YacTO BKAKOYAIOT U HOBble UHGOPMAYUOHHbIE MEXHOA02UU, CBA3AH-
Hble C NPUMEHEHNEM KomnbloTepoB. OHM UCMONBL3YIOTCA NPAKTUYECKM BO BCex 061acTAX COBPEMEHHOW
KU3HU: ANA 0GOPMNEHNA AOKYMEHTOB; ANA NOATOTOBKU KHUF U XKYPHANOB K NeyaTu; ANA pacyeTta 3ap-
naatbl; 4NA NPOoAAXKU 6UNEToB Ha Noe3aa U camoseTsl; A4 aBTOMATU3aLMM NPOU3BOACTBA; NPU NPOEK-
TUPOBAHWM 34aHUI, Kopabnew, CTaHKOB U T.4. KaxeTcA, UTo BCe 3TO — COBEPLUEHHO pasHble chepbl aes-
TENIbHOCTU, O4HAKO OHM KCBSA3aHbI» B €4UHOE LesI0e NOHATUEM «UHPOPMAUUSA».

1 - “ v
Brnepsble 3TO C/I0BO MCMO/b30Ban HemeuKuid yyeHblt K. LTeiHbyx B8 1957 rogy (B HemeuKOM fA3blke —

Informatik). 3aTem oHo 6bin0 BBeAeHO BO $paHUy3cKuii asbik (Pp. informatique) n nepeBeeHO Ha aHIMIACKUIA
(anrn. informatics).

http://kpolyakov.narod.ru



09.06.2010
Ungopmamuxa, 10 knacc K.IO. Illonaxos, A.1l. lllecmakos, E.A. Epemun

1.1.2. YTo Takoe nuHpopmauus?

NaTtuHckoe cnoBo «informatio» nepeBoAMTCA Kak «pa3bacHeHuUe», «ceedeHus». B bbiTy noa wH-
dopmaumein mbl 06bIYHO NOHUMaEM Ntobble CBEAEHUS UM AaHHble 06 OKpYKalowWwemM Hac MUpe U O Hac
camux. OgHako agatb obuiee onpeaeneHne MHPopmaLmm Becbma HenpocTo. bosiee Toro, B Kaxkao 06-
JIaCTV 3HaHWM CNO0BO «MHPOPMALUSA» UMEET CBON CMbIC/.

durnocodbl roBopaAT 0 TOM, YTO MHPOPMALMA, KaK 3epKano, ompaxcaem mup (peanbHblii AN Bbl-
MbILNEHHbIN). BUONOTK Yallle BCEro CBA3bIBAIOT NOHATUE «MHOPMaLMA» TONbKO C }KUBOW NPUPOAOA.
Coumoorm M3yyatoT LLEHHOCTb U NOJIE3HOCTb MHPOPMaLMK B YenoBedeckom obwectee. CneunanmcTos
No KOMMNbIOTEPHOM TEXHUKE B MEPBYIO o4epenb MHTepecyeT npeactaBaeHmne MHopmaumm B BUAE 3HA-
KOB.

Monpobyem NocmoTpeTb Ha MHPOPMALMIO C Pa3HbIX CTOPOH M MOMbITAaTbCA BbIABUTb HEKOTOPbLIE
ee cBoWcTBa. Mpexae Bcero, MHGopmaumsa cama no cebe «bectesecHa» UNM HEMAMePUaAbHA, OHA He
nmeeT Gopmbl, pazmepos, maccbl. C 3TOM TOUKM 3peHns nHGopmauma — 3To coaepKaHue, KoTopoe ye-
JIOBEK C MOMOLLLbIO CBOErO CO3HAHUA «BbIAENAET» U3 OKPYKaloLLei cpeabl.

MHPopmauma HematepmanbHa.

[JaBaiiTe cpaBHUM fBa U306parkeHMa OAMHAKOBOro pasmepa (pucy-
HOK cnpaBa). Ha nepBom M3 HUX NyCcTO, @ Ha BTOPOM Mbl BUgMm doTtorpa-
duto. Bpag nm KTo-To cnocobeH A0/ro pasrnsgbliBaTb YACTbIM IUCT, B TO XKe
BPEMA MOXKHO A0JIF0 CMOTPETb Ha ¢oTorpadmio, OTKpbIBas BCE HOBbIE U
HoBble AeTanu. Noyemy Tak?

MOHO CYMTaTb, YTO HA NEPBOM PUCYHKe HET MHbOPMaLMM, NO3TO-

My pasrnsAblBaTh ero HeMHTepecHo. Tam BCe oAMHaKoBO — Be3ae 6enblit
uBeT. Ha BTOpOM pUCYHKe ecTb pa3Hoobpa3sue, N OH nepecTtan 6biTb O4HOPOAHbIM.

MHbopmauma xapaktepumsyeT pasHoobpasune (HEOAHOPOAHOCTb) B OKPYKatoLeM MUpe.

3auem BoobLLLE HaM HyKHa MHOoPMaLMA? [leno B TOM, YTO HalIM 3HAHUA BCEraa B YeM-TO Hemno-
Hbl, B HUX eCTb HeomnpedeseHHOCMb. Hanpumep, Bbl CTOMTE Ha OCTaHOBKe aBTobyca U He 3HaeTe, Ha Ka-
KOM MMeHHO aBTobyce BaM HY»KHO exaTb B roctu K Apyry (ero agpec ussecteH). HeonpeaeneHHoCTb
MeLlaeT BaM PewnTb CBOIO 3a4a4y. Hy»KHbI HOMep aBTObYCa MOXKHO ONpeaenTb, Hanpumep, No KapTe
C MaplupyTamu TpaHcrnopTta. O4eBMAHO, YTO MPU 3TOM Bbl NOAYYUTE HOBYHO MHPOPMaLMIO, KOTOpan yBe-
IMYMNa 3HaHMe (YMeHbLIMAA HEONpPeaeNeHHOCTb).

MHbopmauma ymeHblIaeT HeonpeLeIeHHOCTb 3HaHWN.

MHorve Bblgatowmecs ydyeHble XX Beka (H.BuHep, Y.3w6éwu, K. lleHHoH, A.Ypcyn, A. Monb,
B. FnywkoB) AaBanu cBoe onpeaeneHne MHGOPMaLUKM, HO HU OAHO U3 HUX He CTafo obLenpuHATLIM. U
3TOMY eCTb CBO€E 0ObsICHEHME.

[eno B Tom, 4TO Mbl BCerga onpeaensem HOBble NOHATUA Yepes yXKe U3BecTHble. M, B KOHEYHOM
cyeTe, NPMXOAUM K MOHATUAM, KOTOPbIE onpeaennTb HEBO3MOXHO. Hanpmumep, BCce TEpMUHbI B TeOMET-
puun onpeaenarTca Yepes 6a3oebie NOHATUS KMPAMAR», KMOYKA» U «I10CKOCMb».

B coBpemeHHOl Hayke MHbOPMALUA cYMTaeTcA OAHUM M3 6a30BbIX NOHATUM, TaK XKe, Kak mame-
pus v 3HepauA. NosTomy faTb CTporoe onpegeneHme UHGOPMaALMKN He yAaeTCss, MOXKHO TO/IbKO 06bsC-
HUTb 3HAYeHMe 3TOro C/I0BA Ha MPUMEpPax U CPaBHUTb C APYrMMU NoHATUAMMK. HopbepT BuHep, co3aa-
TeNb KUubepHeMuUKU — HayKM 06 ynpaBneHuu u cBasm — nucan: «MHpopmauma ectb MHGopmaums, a He
MaTEPUA N HE SHEPTUA».
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1.1.3. Buabl uHpoOpMaLUH

Yenosek nonydyaeT MHGOpMaLMIO Yepes CBOM OpraHbl YyBCTB: r1a3a, yWW, PoT, HOC U KOXKY. lo-
3TOMY BCIO MNOAY43aEMYI0 HaMU MHOOPMALMIO MOXKHO PA3AennTb Ha Caeaytowme BUabl:
® 3pumesbHAA UHopMayuA (BU3yanbHas, oT aHrA. visual), KoTopasa nNocTynaeT Yyepes rnasa (no pas-
HbIM oLeHKam, 80-90% Bcel noayyaemon Hamu MHGopMaLUK);
e 38yKo8as UHopmayus (ayananbHas, oT aHr. audio);
e B8Kycosas UHgopmauyus (BKyc);
e 3anaxu (oboHATenbHaa MHGopmMaLus);
®  MAKMUsbHAA UHGOPMAYUS, KOTOPYIO Mbl MOJly4aem C NOMOLLbIO OCA3aHMA, «HA OLLYMbY.
3adpuKcnpoBaHHan (3aKoAMpPoBaHHasA) KaKMM-TO cnocobom MHPOpMaLMA MOXKET BbiTb NpeacTaB-
NleHa B pas/IMYHbIX hopmax:
e cumseos (bykBa, undpa, 3HaK) — camblit NpocToi BMA MHPOpMaLmK;
® meKcm, KOTOPbIV CTPOUTCA M3 CUMBOJIOB; B OT/IMYME OT Habopa CMMBOJIOB, B TEKCTE BarKeH nops-
[OK X pacnonoxenus, Hanpumep, KOT n TOK — aBa pa3HbIX TEKCTA, XOTA OHU COCTOAT U3 OAUHAKO-
BbIX CUMBOJIOB;
® 4ucnosas UHGopmayus (MHOTAQ ee He CYMTAlOT OTAENbHbIM BUAOM WHPOPMALMKM, Monaras, yto
YMCNIO — 3TO TEKCT CNeLManbHOro Buaa, CoCToALLmMin n3 umodp);
e 2pachudeckan UHpopmayusa (PUCYHKNU, KAPTUHbI, YEPTENKM, KapTbl, cxembl, poTorpadum);
®  38YK08GA UHOopmMayuA (3By4aHWe rofioca, Menoamu, LWym, CTyK, LOPOX U T.1.);
®  KOMBOUHUPOBAHHAA UHMOPMAYUS, KOTOpas 0bbeAnHAET HECKO/IbKO BMAOB MHbOpMaLuMK (Hanpu-
Mmep, BuAeonHpopmaumsa).
O6paTMm BHMMAHME, YTO OAHA M Ta e MHbOoPMaLUS MOXKeT bbITb NpeacTaB/ieHa Mo-pasHoMY.
Hanpumep, pe3ynbTaTbl U3MepPEHUA TEMNEPaTypbl B TEYEHME HELEN MOXKHO COXPaHUTb B BUAE TEKCTA,
Tabnuubl, rpadmKa, AMarpammol, BuaeoduabMa U T.4,.

1.1.4. Uadpopmanua B npupoje

B HayKax, u3ydalowwmx HexKuByo npupoay (npexkae scero, B ¢pM3MKe), MHPOPMaLMIO CBA3bIBAIOT
CO C/IOXKHOCTblO 0bbeKTa. Yem pa3Hoo6pa3Hee n CNoXHee O6'beKT, Tem 6onblie VIHd)OpMaLI,VIM OH CO-
AEPKUT U TEM 6o/iblLiee KOIMYeCcTBO 3HAKOB HEO6XO,£I,VIMO AanAaToro, yTObObI €ro onNucaTb.

B 3aMKHYTbIX CUCTEMAX, KOTOPbIE HE obmeHuBaloTCca BewecrBoOmM “ 3Heprmel71 C 0pr>i<arou.|,el71 cpe-
AOVI, NOCTeENEHHO YCTAaHAB/IMBAETCA COCTOAHME pPaBHOBECUA UIN XaOcCa. Bce cTtaHoBUTCA OAHOPOAHbIM,
NMosTOMYy KOo/IM4yecTBO MHPOpMaLUM yMeHbllaeTcsa. Hanpumep, ecam coeauHUTbL ABe 4YacTu cocyda, 3a-
NONNHEHHOIO Pa3HbIMU ra3amu, 3TU rasbl NOCTENEHHO MepemMeLllatoTcAa, U I'IpOVI3Ol7I,£I,ET nepexog ot no-
PALKA K Xaocy’.

nopAa4goK

2 ECAIM CumMTaTh, YTO Halwa BcenieHHan — 3aMKHYTas CUCTEMA, MOYKHO CAENaTb BbIBOZ, O TOM, YTO €€ AET KTenN0Bas
CMEepPTb» — MOJIEKY/1bl BELLECTBa PaBHOMEPHO pacnpeaenatca B NPOCTPaHCTBE, U HAaCTYMUT MOJHbIA Xaoc, pa3su-
TWe 3aKoHUMTCA. OLHAKO COBPEMEHHas TeopeTMYecKas Gu3MKa CYMTAEeT, YTO TaKoro He nNpousoigeT baarogaps
OEeNCTBYIOWMM CUAaM TATOTEHWA, KOTOPbIE 3aCTaBAAIOT BceNeHHYI0 PaclUMpPATLCA MK CRUMATLCA.
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MopAaoK (M KoAMYecTBo UHOOPMAaLIMKN) HE MOKET YBEIMUYMBATLCA «NPOCTO Tak», A4 3TOro Heob-
XOAMM MPUTOK 3Heprmn u sellectsa. Cuctembl, obnagatolime 3TUM CBOWCTBOM, Ha3blBalOTCA OMKPbI-
moeimu. Hanpumep, nnaHeta 3emna — 3TO OTKPbITaa cMcTema, OHa MoJiydaeT 3Hepruto (M BmecTe C Hel
nHpopmaumio) ot ConHua. CornacHo OAHOM U3 Teopuit’, MONEKy/bl BELLLECTBA — 3TO NPUPOAHbBIE AYEIKM
namatu. MNoa, aeincTenem CoNHEYHOro CBeTa MOJIEKY bl MEPEXOAAT B BO3BYKAEHHOE COCToAHME (B AYei-
KM NamMATM 3anucbiBaeTca MHGOPMaLUUsA), 3TO U CAYKUT NPUUMHON BCEX NPOLLECCOB, NPOUCXOAALMX Ha
3emne. Mpu 3TOM yBEINUYMBAETCA CAOMKHOCTb CTPOEHUA BelllecTsa (Hanpumep, U3 aToMoOB BoAaopoAaa U
KucnopoZa o6pasyroTcss MONEKY/bl BOAbI). OTO 3HAYMT, YTO YBE/NMYMBAETCA TaKXKe U KOMYECTBO HaKonM-
NeHHon nHdopmaumu.

Ewe 66nblyto ponb urpaeT nHbopmalmsa B usoi npupoge. Jaxke npocreiiune pacteHma (cu-
HWe BOZOPOC/M) U XUBOTHble (amebbl) MoryT ob6pabaTtbiBaTb MHGOPMALMIO O XMMUYECKOM COCTaBe U
TemnepaTtype OKpyXKatloliel cpeabl U NpUcnocabnmBaTbC K U3MEHAIOLLMMCA YCA0BK-
AM. bonee BbICOKOPa3BMTbIE }KUBOTHblE 0BMEHMBAIOTCA 3BYKOBOW UHbOpMaLmen (Ha-
npuMmep, TOKOBaHWe rayxaps), 3puTenbHOM (no3bl cobaKku, KOLWKK), 06OHATeNbHOM
(3anaxu, B ToM uncne Ha 6ONbWNX PACCTOAHUAX). KMBOTHbIE UCMONbL3YIOT UHPOPMa-
LMIO Ha YPOBHE MHCTUHKTOB A/18 TOr0, YTOBbI BbIXUTb, N36eaTb ONacHOCTU, NPOA0-
UTb poa.

HacneacrtseHHana MHGOpMaLMA PaCcTEHUI U KUBOTHbIX, onpeaensowasn cTpoe-
HUWe, BHELLHWI BUA, NPEeApPacrnoNOXKeHHOCTb K 60Ne3HAM, XPaHUTCA U nepenaercsa us
NOKOJIEHUS B NOKO/MEHME C NomoLbio monekyn AHK (ae30KcMpruboHyKNenHoBOM Ku-
cnotbl). B 3TMX Mmonekynax nHdopmaLma 3aKoANPOBaHa B BUAE LeNoYeK, COCTaBNEH-
HbIX M3 YETbIPeX XMMMYECKUX BellecTs (OHW Ha3blBalOTCA aOeHUH, 2yaHUH, MUMUH W
yumo3suH). CoBpeMeHHbIli ypoBeHb pa3BUTUA BMoNOrMK No3BoAAET ¢ nomolbio AHK

KNOHWPOBaTb OPraHM3mbl, TO €CTb C034aBaTb TOYHble KOMWUW W3 OAHOU KNETKU-
obpasua.

Monekyna AHK

1.1.5. YenoBek, uHpopManys, 3SHAHUS

060 BCeEX U3MEHEHMAX B OKPY*KaloLWEM MUPE YENOBEK Y3HAET C MOMOLLbIO CBOUX OPraHOB YyBCTB:
CUTHaNbl OT HUX («NepBMUYHaAA» MHOPMALIMA) NOCTOAHHO MNOCTYNatoT B MO3r. Tam oHKW obpabaTbiBatoTcs
C YYETOM YKE MMEIOLLLErocs y 3TOro Ye/I0BEKa OMbITa; OH AOMOHAET YXKe MMEIOLWMECA Y HErO NpeacTaB-
JIeHMA 0 MUpe, HaKanMBaeT 3HOHUSA — CBOW NpeacTaBaAeHus o npupoge, obuiectse, camom cebe. 3Ha-
HUMA MO3BO/IAIOT YE/IOBEKY NMPUHUMATL PELIEHUSA, ONPEAENAOT ero NoBeAeHMe N OTHOLWEHMA C APYTMMU
NoabMu.

Bceraa num nonyyeHHaa MHPpopmMaLma yBeMYMBAET HallM 3HaHMUA? OYyeBMAHO, YTO HeT. Hanpumep,
MHbOPMaUUNA O TOM, YTO 2-2 =4 BpAL U YBEAUYUT BallM 3HAHUS, NOTOMY YTO Bbl 3TO Y)Ke 3HaeTe, 3Ta
nHpopmauusa He HoBa. OgHaKo, oHa ByaeT HOBOM ANA TeX, KTO M3ydyaeT Tabanuy YMHOXKeHUA. ITO 3Ha-
YUT, YTO U3MEHEHME 3HAHUIN MPU NOJYYEHUN COODBLLLEHNA 3aBUCUT OT TOrO, YTO YEJIOBEK 3HaA A0 3TOro
MoMeHTa. Ecaun oH 3HaeT Bce, 4To 6bi10 B NONYYEHHOM CO0bLLe-

HUK, 3HAHMA HE U3MEHAIOTCA. 14
C Apyroii CTOPOHbI, COOBLLEHNE O TOM, YTO Ky4YeT BUOPOH-
HbIX B3aMMOENCTBUN KOHTUHYaNU3MpyeT MoAeMpoBaHue Auc-
CUMNATUBHbIX CTPYKTYP» (MM cooblieHne Ha HEM3BECTHOM A3blKe)
TaKXe He yBe/fMuMBaeT 3HaHMA, NOTOMY 4YTO 3Ta ¢pas3a Bam He-
>
0 100% @

® http://thd.pnpi.spb.ru/~makariev/ec02.pdf
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NOHATHA. MHauye roBopAa, MMEILMXCA 3HAHNI He XBAaTUAO ANSA TOro, YTO6bl BOCNPUHATL HOBYIO MHOP-
Maumio.

3TV naev NoCAYKUAW OCHOBOM cemaHmuyeckoli (cMbiCNOBOM) Teopun MHOOPMALMKM, Npeano-
eHHoi B 1960-x rogax coBeTcKMM matematukom HO.A. LWpeiiaepom. Ha pvcyHKe NOKasaHo, KaK 3aBu-
CUT KOJIMYECTBO NOJTYYeHHbIX 3HaHWI [ OT TOro, Kakas f,01a MHpopmauumn & B COOBLLEHNM YiKe U3BECTHA
nony4aTesnio.

COO6IJJ,EHVIE yBE€/INYNBAET 3HAHNA Ye/I0BEKA, €C/IM OHO MNOHATHO U COAEPKUT HOBbIE CBEAEHUA.

K corKaneHuto, «M3MepuUTb» CMbICT MHGOPMALIMKN, OLEHUTb Er0 YNC/IOM, AOBO/IbHO CA0XHO. Mo-
3TOMY 415 OLEHKM KOIMYecTBa MHPOPMALLMM UCNOb3YIOT APpYrMe NOAXOAbl, O KOTOPbIX Bbl Y3HAETE YyTb
nosxe.

Koraa yenoBek xo4eT NoAennTbCA C KEM-TO CBOMM 3HaHMEM, OH MOMET CKasaTb «f 3Hato, YTO...»
nnn «f 3Hato, Kak...». 9TO rOBOPUT O TOM, YTO eCTb ABa Pa3HbIX BUAA 3HAHUN. B nepBom cnyyae 3HaAHUA —
3TO HEKOTOPbIN U3BECTHbIN PaKT, Hanpumep, «s 3Hato, 4To JlyHa BpallaeTca BOKpyr 3emam». Takue 3Ha-
HWA Ha3blBalOTCA AEKNAPATUBHbLIMM, YE/IOBEK BbIPaXKaeT UX cnoBamu (dexknapupyem). JeknapaTuBHble
3HaHWA — 3TO $aAKTbI, 3aKOHbI, NPUHLUMMbI.

BTopoW TMn 3HaHW («f 3Hato, KaK...») HasbiBaloT NpoueAypHbiMU. OHM BblpaKatloTcs B TOM, YTO
YyenoBeK yMeem BbINONHATL HEKOTOpPble AelcTBuA. Camoe MHTepecHOoe, YTO 06BbACHUTb 3TU 3HAHUA Obl-
BAET A0BOJIbHO C/IOXKHO (Hanpumep, NonpobyiTe 06bACHUTL, KaK KaTaTbCA Ha Benocuneae).

[ns Toro, Yto6bI COXPAHUTL 3HAHMA U NepenaTb APYTUM IOAAM, HYXKHO BblIPa3nTb MX HA KaKOM-TO
A3blKe (Hanpumep, pacckasaTtb, 3anNucaTb, HAPUCOBATb M T.N.). TakMe cBEAEHNA MOXKHO XpaHWUTb, 0bpaba-
TbiBaTb, NepenaBaTb, NPUYEM C STUM MOXKET CNPaBUTbCA M KOMMbtoTep. B Hay4HoM nutepaType nHdop-
Maumio, 3aPpUKCUPOBaHHYIO (3aKOAMPOBAHHYIO) B KaKo-TO GopMe, Ha3biBalOT OAHHbLIMU, UMES B BUAY,
YTO KOMMbIOTEP MOXKET BbINOAHATb C HUMM KaKMe-To onepauum, Ho He CnocobeH NOHMMaTb CMbICA.

[aHHble — 3TO NPOCTO KaKmne-To 3apUKCUPOBAHHbIE CUTHAJbI, KOTOPbIE HUKAK U HUKEM HE UCMO/b-
3ylOTCA, HEe MOMOraloT pewaTb Kakue-To 3agauun. [na T1oro, ytobbl AaHHble CTanan MHbOpMaLMen, nx
HY»XHO MOHATb U OCMbIC/IUTb, @ Ha 3TO CNOCObeH NoKa TO/IbKO Yenosek. Ecan yenosek, noayyatowmii co-
oblueHMe, 3HAeT A3blK, HA KOTOPOM OHO 3aMMCcaHO, OH MOXKET MOHATb CMbIC/1 3TOTO COOBLLLEHMSA, TO €CTb,
noayumTb MHopmaumio. ObpabaTbiBan M ynopagounsas MHGOPMALMIO, OH MNOYYAET 3HAHMS.

Mbl yBUAENN, UTO B HayKe CYLLECTBYIOT AOCTAaTOYHO TOHKME PA3/iMuMA MeXAy NOHATUAMMU «AaH-
Hble», «MHbOPMaLMAY», «3HAHUA». TEM He MeHee, Ha MPaKTMKe Yallle BCero Bce 3TO Ha3biBaeTcs 0buium
TEPMUHOM «MHOPMaLUAY.

1.1.6. UHpopmanus B o611 eCTBE

OyeHb BenKa posib MHGOPMaLuUKM B YenoBeyeckom obuectee. MHPopmaLumsa, nosydaeman Hamu
M3 PasHbIX UCTOYHUKOB, NMO3BOIAET NPUHMMATb PELUEHNA U BO MHOTOM ONpPeAensieT BCIO HaLly XMU3Hb.
OrpomHo BAMAHWE Ha 0b6LLECTBO CPeacTB maccoBoi MHpopmaummn (CMU) — raset, TeneBngeHus, nsga-
HUl B HTepHeTe. Nx YacTo Ha3bIBalOT «4ETBEPTOM BAACTbIO», CPAaBHUBAA C OCTA/IbHbIMU TPEMA BETBAMMU
BNACTW: 3aKOHOAATENIbHOW, UCNONIHUTENBbHOMN U CyaebHON.

B naeane nidopmauma fonxHa bbiTb
o o0bveKkmueHoli (He 3aBUCALLEN OT Ybero-MMb6o MHeHuA);
® [TOHAMHOU pns nonyyatens;
e [one3Hol (N03BONAOLLEN NOMYyYaTe/I0 pPewaTb CBOM 3a4a4M) ;
e OocmosepHoUl (UCTUHHOM, COOTBETCTBYIOLLLEN peanbHOW CUTyaLnn);
e  akmyanbHoU (3HAYMMOW B AAHHbIA MOMEHT);
® 10sHoU (AOCTAaTOYHOMN ANA NPUHATUS pPeLLeHNs).
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K coxaneHuio, Hpopmauma He Bceraa obaagaeT Bcemu asTumu ceoiicteamn. CoobuieHne «B cTa-
KaHe MaJio MOJIoKa» HeobbeKTUBHO (A1 NeccMMKUcTa NoacTakaHa — 3TO Masio, a AN ONTUMKUCTA — MHO-
ro). Coobwenne FATHIHXIZIT > 72, HenoHATHO AnA Hac (OHO O3HayaeT «f MOLWen rynATb», TOAbKO
No-ANOHCKMU).

MonesHocTb MHbOPMaLUKM onpedenseTca ANA KaxKAoro YenoBeka B KOHKPETHOW cuTyaumu. Ha-
npumep, MHGOPMaLMA O TOM, KaK ApeBHUE N0AM A06bIBANM OTOHb, A1A BONbLUMHCTBA FOPOACKUX KUTE-
nei 6ecnosiesHa, MOCKO/IbKY OHa HUKAK He MOMOTaeT MM PeLIaTb CBOM *KMU3HEHHble npobaembl. C gpyroi
CTOPOHbI, B 3KCTPEMA/IbHOW CUTyaLMK, KOr4a YeNOBEeK OKa3blBaeTCA OAUH Ha OAMH C NPUPOAOW, TaKkue
3HAHMA OYeHb NOJE3Hbl, MOTOMY YTO CUAbHO YBE/MUYMBAIOT LUAHCHI HA BbIXXMBAHWE, TO €CTb, MOMOratoT
O0CTUYD LEeNN.

Cnyxn, balikun, UcKaxkeHHas nHdopmaums (B Tom uncne aesnHbopmaumsa) — 3To NPMMEpPbl Heaoc-
ToBepHoW MHpopmaummn. CoobueHne «10 net Hasag TyT Obl1 NapeK C MOPOXKEHbIM» HeaKTyaslbHO, 3Ta
nHbopmaums yctapena. UHpopmauma «CerogHa 6yaeT KOHUEPT» HENosHa, MOTOMY YTO He YKas3aHo
BPEMSA U YYaCTHUKM KOHLLEPTa, MOSTOMY Mbl HE MOMKEM MPUHATbL pelleHune (MaAT unm He natn?). Heobw-
€KTMBHas, HENO/IHAA U HeaocToBepHasa MHGOpMaLmMa Hepeako ucnonblyetcs B CMU ana npoasuxeHnn
NAaen N NHTEPECOB OTAENbHbIX IMYHOCTEN U Fpynmn.

B byayliem, no-BugMmomMy, Hac KAET nepexos K MHpopmaumMoHHoMy obuiecTtsy, rae 64abluan
YyacTb HaceneHus byaeT 3aHMMaTbea cbopom, 0b6paboTKoi M pacnpocTpaHeHneM UHPOPMALLMK, NOSTO-
MY BbICKa3biBaHWe HemelKoro 6aHkmpa H. PoTwmnnbaa «Kto Bnageet nHbopmaumen, ToT BlageeT Mu-
pom*» cTaHOBWTCA aKTyasbHO KaK HUKOTAA.

PassutMe rnobanbHoOM cetn MHTEpHET, B KOTOPYIO EXKEMUHYTHO BHOCUTCA OFPOMHOE KOJIMYEeCTBO
CambIX pa3HOObpPa3sHbIX AaHHbIX, BO MHOTOM NMepeBepHYI0 NPUBbIYHbIE NpeacTaBaeHusa o paboTe ¢ UH-
dopmaument. Hanpnmep, OCHOBHbIM UCTOYHUKOM AN NOUCKA y4ebHbIX MaTepnanos Tenepb GakTUYecKn
Asnaetca UHTepHeT, a He 6MbanoTeKN. OAHAKO NPU UCNOb30BaHUM MHOPMaLMK U3 UHTepHeTa Heob-
XOAMMO OTHOCUTBCA K HEel KPUTUYECKM, TaK KaK ee JOCTOBEPHOCTb HUKTO He rapaHTUpyeT.

1.1.7. UHpopmanys B TEXHUKE

MpaKTUYEeCKM BCE COBPEMEHHbIE TEXHUYECKME YCTPOMCTBA (TeneBusopbl, TenedoHbl, CTUpasbHble
MaLUMHBI, CUCTEMbI YIIPABIEHUA CAaMOJIETaMM U CyAaMu) CTPOATCA Ha MUKPOMNpPOLLeCcopax, KoTopble 06-
pabaTbiBatoT MHOOPMALMIO: aHANM3UPYIOT CUTHANbI C AATYUKOB, BbIOMPAIOT HYXKHbIA pexum paboTbl.
LLIMPOKO MCNoNb3yloTCs cucmemel npo2pamMmMHO20 yrnpasaeHUs, Hanpumep, CTaHku, obpabaTbiBatowme
OEeTann No Nporpamme, 3a/10’KEHHON B MaMATU. DTy NPOrpaMmy OYeHb JIETKO MOMEHATb U HACTPOUTb
CTAHOK Ha U3roTOBNEHWUE ApYyroi aAeTanu.

Bo mHoOrux cutyaumsax, oCO6eHHO NPW BbINOJHEHUW OMACHbBIX, TAXENbIX U YTOMUTENbHbIX PaborT,
yesloBeKa MOTYT 3aMeHUTb POBOTbI, KOTOPblE UMEIT AaTYMKM, 3aMEHAIOLLME OpraHbl YyBCcTB. OgHUM U3
Hanbosiee COBEPLUEHHbIX CYMTAETCA YesloBeKonodobHbI poboT (aHdpoud) Asimo,
pa3paboTaHHbli dpupmoint Honda. OH ymeeT pacno3HaBaTb NPeaMeTbl, }KeCTbl, 3BY-
KM, y3HaBaTb /MLA, pa3roBapuBaTb Yepe3 AOMOGDOH, nepesasaTb MHOpMaLUio
yepes MHTepHeT.

Hanbonee yHuBepcanbHbIM YycTpoicTBOM AnA ob6paboTku MHPopmaumm
MOMHO CYMTaTb KOMMbIOTEP. XOTA COBPEMEHHbIE KOMMbIOTEPBI NMOKa He yMeloT pa-
60TaTb C BKycOBOW M 06oHATENbHOW MHOPMaUmeln (3anaxom), paboTbl B 3TOM Ha-

npasBAeHUN BeOyTCA. YKe CYL,EecTBYIOT 3KCNepuMeHTalbHble NPUBopbI, Ha3BaHHbIEe —
000T ASImO

* http://www.newsfrol.com/internet/page 3.html
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«37IEKTPOHHDII HOCY»” U «3NIEKTPOHHDI A3bIK»®; OHM NOCTPOEHbBI HAa OCHOBE XMMUYECKMX AATUMNKOB.

Celtyac B TeopeTu4eckoin MHGOPMaTUKE CUMTAETCA, YTO KOMMbIOTEP MOMKET XPaHUTb U 06pabaThbl-
BaTb TO/IbKO OaHHbIE, HO He UHPOoPMaLMI0. MHOrME yYeHble CYUTAIOT, YTO MALLMHA NPUHUUNNAIBHO He
MOMET Hay4yuTbCA MOHMMATb CMbICA MHPOPMALMM U AenaTb BbiBOAbl. B M0O/b3y TaKOW TOYKM 3peHus
CBUAETENbCTBYIOT AaKTUYECKUII NpOBan MNpOeKTa «KOMMbIOTEPOB NATOro MoKoneHua»’ (AinoHws,
1980-e rr.), B X048 KOTOPOro NJIaHMPOBANOCh CO34aTb MALUMHbI, OBLLAtOLIMECA C YE/IOBEKOM Ha ecTecT-
BEHHOM f3blke. TEM He MeHee, yYeHble yaenatoT 3TUM npobaemam OrpoMHoe BHUMaHWe. Hanpumep,
BO3HMK/IO Lefioe HayyHoe HanpasaeHue data mining («ao6bluya AaHHbIX»), B KOTOPOM MU3y4aloTCA METO-
Obl n3BnedYeHns nHGopmaumm («cmbicia», 3aKOHOMEPHOCTEN, CBA3EM, 3HAHWUI) U3 OrPOMHbIX Habopos
OaHHbIX. B HEKOTOpbIX cAyyasx AeWCTBUTENIbHO YAAEeTCA MCNO/b30BaTb OrPOMHbIE BbIYMCAUTENbHbIE
MOLLHOCTN KOMMNbIOTEPOB A/1A TOrO, YTOObl HANTU HEMU3BECTHbIE PaHEEe 3aKOHOMEPHOCTU, KOTOPbIE MOXK-
HO MCNO/Ib30BaTb HA NPAKTUKE.

e KOHmpo./Ibele e0npocsl

1. Yvo m3yyaeT uHGopmaTnKa?

2. Kakue Hay4yHble HanpaBaeHMA 0ObIYHO BK/IOYAIOT B UHPOPMATHKY?

3.  Yem 3aHMMmaeTcs KnbepHeTnka?

4. Y70 TaKOE UCKYCCTBEHHbIA UHTENNEKT?

5. Kak cBA3aHa Heonpeae/IeHHOCTb HalMX 3HaHMI ¢ Noslyd4eHnem nHdopmaumnm?
6. Kak cBA3aHa MHpopmaLma 1 CNOXKHOCTb 06bEKTA?

7. 0O6bsAcHUTE, NoYeMY TEPMUH «MHDOPMALUA» TPYAHO ONPeaeUTb?

8. Kakue elle 6a30Bble MOHATUA HAYKM Bbl 3HaeTe?

9. OCHOBOMO/IOXHMKOM KaKOro Hay4yHoro HanpassieHus bbin HopbepTt BuHep?
10. CornacHbl 1 Bbl C onpegeneHmem nHeopmauunm, Kotopoe gan H. BuHep?

11. Kak yenoBeK BocnpuHUMaeT nHGopmauuto?

12. KaK MOKHO KnaccudpuumpoBaTtb MHPOpMaLMIo? Kakne cywecTByoT Noaxoabl?
13. Yem oT/IMyaeTca TEKCT OT Habopa cumBoiOB?

14. MMouemy yncnosyto MHGOPMALMIO MHOTAA HE BbIAENAIOT Kak OTAENbHbIA BUA?
15. K kakomy Buay nHpopmaumm oTHocATcA BUAEOdUIbMbI?

16. Y70 TaKoe TaKTU/IbHAA MHPOPMaLMA?

17. Y10 TaKoe «MHbOpPMaALUA» B HEXKUBOM Npupoae?

18. B uem pasHMUA MeXKAY 3aMKHYTbIMU U OTKPbITbIMW CUCTEMAMMU ?

19. Y10 Takoe «TennoBasa cmepTb BceneHHon»? YTo AymaloT coBpemeHHble PU3MKM NO 3STOMY NOBO-

ay?

20. Kakylo ponb urpaet nuHpopmauus B }Knson npupoge?

21. Kak nepepaetca HacneacTBeHHAA MHPOPMaLLMA PacTEHUM U HUBOTHbIX?

22. Kak koampyeTcs HacneacTBeHHasa MHbopmauma B monekyne AHK?

23. Y70 TaKOE «KNOHUpPOBaHUEN?

24. Kak Bbl gymaeTe, NoYemMy KNOHMPOBAHWE Ye/I0BEKA 3aMpeLLeHo BO MHOTUX CTPaHax, B TOM Yucne
n B8 Poccumn?

25. BcAkasa v mHGopmauma yBennymBaeTt 3HaHNA? Moyemy?

26. Y7o TaKoe cemaHTMYecKaa Teopma MHGopmauun?

27. MpuBeguTte NpuUMepbl CBOMX AEKAaPaTUBHbIX U NPoLeAYyPHbIX 3HAHUNA.

> http://www.rg.ru/2007/06/26/nos.html
® http://www.business-magazine.ru/ideas/tech/pub282851

7 http://ru.wikipedia.org/wiki/KoMnbloTepbl NATOrO0 MOKOAEHMA
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28. Buem, Ha Bal B3rNA4, pa3HMLA MeXAY NOHATUAMM «AaHHbIEY, KMHOOPMALNAY, «3HAHUAN?

29. lMoyemy CYUTAIOT, YTO KOMMbIOTEP MOXKET PaboTaTb TONbKO C AaHHbIMU?

30. KakoBa ponb MHGOPMALUM B }KU3HKU obLLecTBa?

31. Kakummu cBoiicTBaMu A01KHa 061adaTh «MaeanbHas» MHbopmaumna?

32. Mpuseante npumepbl HEOOBEKTUBHOM, HEMOHATHON, 6ecnosesHol, HeJOCTOBEPHOW, HeaKTya lb-
HOM W HeNosHOW MHGopMaLumK.

33. MoxeT an uHdopmaums 6biTb AOCTOBEPHOM, HO Becnose3HoW? AO0CTOBEPHOW, HO HEOBBHEKTUB-
HOM? 0OBEKTUBHOW, HO HE4OCTOBEPHOM? aKTyaIbHOM, HO HEMOHATHON?

34. KakKoe 06LecTBO Ha3blBaOT MHGOPMALMOHHBLIM?

35. KaKue uameHeHus NPoM3OLL/IN B }KMU3HM 0OLLECTBA B pe3y/ibTaTe LWMPOKOro pacnpoctpaHeHns Un-
TepHeTa?

36. MNpueeguTe Npumepbl aHann3a n 06paboTkn MHGOPMALMK B TEXHUYECKUX YCTPOMCTBAX.

37. Yto ymeet poboT Asimo? Kakyto nHdopmauuio oH obpabaTtbiBaeT?

38. YTO TaKoe «3NEeKTPOHHbIN HOC» N K3/TEKTPOHHbIN A3bIK»?

39. Kak Bbl cunTaeTte, CMOryT M KOMMbIOTEPbI HAYYUTHCA MOHUMATb CMbICA AaHHbIX?

I.2. UHdopmManuOHHBIE NPOLECCHI

Kak Mbl y3ke 3Haem, MHPopmauua cama no cebe HemaTepuanbHa. Ho oHa MOMKeT CylLecTBoBaTh
TO/IbKO TOTAa, KOrAa cBA3aHa C KaKMM-TO 06bEeKTOM MK Cpeoit, TO eCTb C HOCUMesem.

MaTepuanbHblii HOCUTENb — 3TO 06BLEKT UK Cpesa, KOTopble MOTYT cogepKaTb MHPOpPMaUMio.

M3meHeHus, nporcxoasawme ¢ MHbopmaLumein (To ecTb U3MeHeHNA CBOMCTB HOCUTENA), Ha3blBaAIOT-
€A UHGOPpMaUyUoHHbIMU ripoyeccamu. OBbbIYHO BbIAENAOT TPU OCHOBHbIX MHGOPMALMOHHDbIX NpoLecca:
®  XpaHeHue UHgopmMayuu,
o nepedaya UHGopmayuu,
e o0bpabomka uHgopmMayuu.

Yacto MHGOPMALMOHHBIMK NPOLECCaMM Ha3bIBAIOT TaKKe U MHOTMe gpyrue onepaumm ¢ nHdop-
mMaumen (Hanpumep, NoayyeHune, NnpeactasaeHMe, KONMPOBaHWe, yaaneHue U 4p.), HO OHM, B KOHEYHOM
cyeTe, CBOAATCA K TPEM Ha3BaHHbIM NpoLLeccam.

1.2.1. XpaHeHue uHpopMaLuu

[na xpaHeHWA MHPoOPMaLIMM YeNnoBeK, Npexae BCero, UCNob3yeT CBOK NamaATb. MOXHO cunTaTh,
YTO MO3r — 3TO OAHO M3 CaMbIX COBEPLUEHHbIX XPaHWAULW, MHGOPMaLMM, BO MHOFOM Npesocxoasallee
KOMMbtOTEPHbIE cpeacTBa. [aa 3anoMUHAHUA U NOUCKa MHOOPMALMM UCMOb3YIOTCA HEPBHbIE KAETKM
MoO3ra — HelipoHsbl, Ux bonee cTa MUNINAPAOB.

K coskaneHuto, yenoBek MHoroe 3abbiBaeT. Mo3TOMy B APEBHOCTM OH 3anuMcbiBan MHPOPMALMIO Ha
KaMHe, nanupyce, bepecte, neprameHTe, a ceyac — Ha bymare, MarHUTHOM NIeHTe, SNEKTPOHHbIX HOCU-
TeNAX. 9TO HY)KHO eLle M 44 Toro, YTobbl NnepeaaTb 3HAHUA APYITUM NIOAAM, B TOM YUCAE U CAeayoLWmnM
MOKOJIEHUAM.

B XX Beke noABMANCL HOBble CpeacTBa XpaHeHus MHbopmauun: nepdoKapTbl U NepdosieHThI,
MarHuUTHblE JIEHTbl U MarHUTHbIE AUCKK, la3epHble ANCKM, GA3LW-NaMATb.

B ntobom cnyvae MHOpMaLMA XPaHUTCA HA KAKOM-TO HOcumesie, KOTOPbI 06nafaeT «NaMATLIOY,
TO ecTb cnocobeH CoxpaHaTb cBoe cocTosiHMe. Mpwu 3anncy MHGopMaL MM CBOMCTBA HOCUTENA MEHAIOTCA:
Ha 6ymary HaHOCATCA TEKCT U PUCYHKM; HA MArHUTHbIX AMCKaX U IeHTaX HaMarHM4YMBatOTCA OTAE/bHbIEe
YYaCTKW; Ha Na3epHbIX JUCKax obpasytoTca 0bnacTun, No-pasHOMY OTparkatolme cBeT. Bo Bpema xpaHe-
HWSA 3TU CBOMCTBA COXPAHALIOTCA, YTO NO3BONAET KYUTaTb» 3aNUCaHHYIO MHDOPMALMIO.
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3anucb 1 YTeHMe MHPOPMALUKN — 3TO MPOoUECccsb!, NOTOMY YTO MPU ITOM U3MEHAIOTCA CBOMCTBA HO-
cutens. Mpy camMom XPaHEHUM HUKAKUX U3MEHEHUIA HE MPOUCXOAUT, MO3TOMY, CTPOro roBops, Npouec-
COM €ro Ha3BaTb HENb3A.

1.2.2. Ilepegaya vHpoOpMaLUHU

Mpu nepepgave nHpopmaumm Bcerga ectb ABa 00bEKTa — UCTOYHUK U NPUEMHUK MHPOPMALLUU.
3TV PONIM MOTYT MEHATBLCS, HANPUMEpP, BO BPEMSA AMNANOTA KaXKAblA U3 Y4aCTHUKOB BbICTYNaEeT TO B PO/
WCTOYHUMKA, TO B POJIM NMPUEMHMKA MHDOPMaLUU.

NHbopmaLmsa NpoxXoauT OT UCTOUYHMKA K MPUEMHMKY Yepes KaHan CBS3M, B KOTOPOM OHa A0JIKHA
ObITb CBA3AHA C KAaKUM-TO MamepuanbHeIM Hocumesnem. [Ana nepenayn MHGopmauumn CBOICTBA 3TOrO
HOCUTENS O0/IKHbI U3MEHATLCA CO BpemeHem. TaK laMnoYKa, KOTopas BCe BPEMS FOpUT, NepeaaeT UH-
bopmaLMio TONbKO O TOM, YTO KaKOM-TO npouecc uaeT. Ecan ke BKAOYATb M BbIKAOYATb 1TAMMNOYKY,
MOHO nepeaaBaTb CaMyto pasHyto MHGOpMaLMio, Hanpumep, ¢ NOMoLLbo a3bykn Mopse.

Mpwu pasrosope ntoaei HocuTenb MHOPMALMKN — 3TO 3BYKOBbIE BOJIHbI B BO34yXe. B KomnbloTepax
MHPOpMaLMA NnepesaeTca C NOMOLLBIO 3N1EKTPUYECKMX CUTHANOB UM PaaMOBOH (B BecnpoBoaHbIX yCT-
pouncTtax). MHbopMauus MOXKeT nepesaBaTbCA C MOMOLLbIO CBETA, 1A3€PHOTO /Iy4a, cucTemMbl TenedoH-
HOM M/ MOYTOBOW CBA3U, KOMMbIOTEPHOM CETU U Ap.

L
~ nomexu =
—~—
UCTOYHUK [———— NPUEMHUK
HocuTeNb
nHpopmauum l/ nHpopmauunm

MHdopmauma NocTynaeTt no KaHany CBA3M B BUAE CUIHA/I0B, KOTOPbIE NMPUEMHUK MOXeT obHapy-
¥KWUTb C MOMOLLbIO CBOMX OPraHOB YyBCTB (M/IM AaTYMKOB) M «MOHATLY (PacKkoaMpoBaThb).

CurHan — 370 U3MEeHeHMe CBONCTB HOCUTENS, KOTOpOEe NCNOIb3yeTCA ANnA nepegadum MHd)OpMaLI,MVI.

Mpumepbl CUTHAIOB — 3TO U3MEHEHWE YaCTOTbl U TPOMKOCTM 3BYKA, BCMbIWKM CBETA, U3BMEHEHWE Hanps-
YKEHMA HA KOHTAKTax v T.M.

YenoBeK MOMKET NPUHMMATb CUrHabl TO/IbKO C MOMOLLbIO CBOMX OpPraHoB 4yBCTB. YTObObI Nepeaa-
BaTb MHPOPMALMIO, HAaNPMUMEP, C MOMOLLbIO PaANOBOIH, HYXKHbl BCOMOraTe/1bHble YCTPOMCTBA: pagmo-
nepegaTtymnk, NnpeobpasyoLnini 3ByK B pagUOBOJIHbI, N PaANONPUEMHUK, BbINOHAOWMI 0bpaTHOe npe-
obpasoBaHue. OHM NO3BONAIOT PACLUMPUTL BO3MOXKHOCTM YENOBEKA.

C nomoubto 04HOTO CUIHAJ/Ia HEBO3MOMKHO Nepeaatb MHOro nHbopmaumn. Nostomy valle Bcero
NCNoNb3yeTcs He OAMHOYHbLIA CMrHaA, a Noc/NefoBaTe/IbHOCTb CMTHAN0B, TO eCTb coobujeHue. BaxKHo
NOHUMaATb, YTO COOBLLEHNE — 3TO TONIbKO «0b6ONOYKa» ANA nepesadyn uHbopmauuu, a MHbopmaumus —
3TO codepxcaHue cooblieHnn. NMPUeMHUK A0MKEH Cam «M3BeYb» MHGOPMALIMIO M3 NONYYEHHOW nocne-
[0BaTeNbHOCTU CUrHaNoB. MOXKHO NPUHATL COODLLEHME, HO HE NPUHATbL MHPOPMaLMIO, Hanpumep, yc-
/blaB peyb Ha HE3HAKOMOM fi3blKe MU NepexBaTmB WNPPOBKY.

OpHa U Ta Ke nHPopmMaLma MoXKeT BbiTb NepesaHa C NOMOLLBIO Pa3HbIX COObLLEHMI, Hanpumep,
yepes YCTHYIO peyb, C MOMOLLbIO 3aMUCKU UK C MOMOLLbIO paxkHOro cemadopa, KOTOPbIA UCNONb3YET-
cA Ha ¢dnoTe. B TO XKe Bpema O4HO U TO Ke COODLLEHNE MOXKET HECTU pasHYo MHPopMaLMo ANnA pasHbIX
npuMemHuKoB. TaK Pppasa «B CaHTbAro MAET AoXKAb», NnepegaHHas B 1973 rogy Ha BOEHHbIX paamno4vacto-
Tax, ANA CTOPOHHMKOB reHepana A. [IMHOYETa NOCAYXUAA CUTHAIOM K Hayany rocyAapCTBEHHOro nepe-
BOpoOTa B Yuan.

K coxkaneHuto, B peasibHOM KaHane CBA3W BCerga AENCTBYIOT NOMEXWU: NOCTOPOHHWE 3BYKU NpU
pa3roBope, WyMbl Paanosdunpa, 3NeKTPUYECKNE U MArHUTHbIe Noas. [Tomexmn MoryT NOJIHOCTbIO UM Yac-
TUYHO UCKaXKaTb cooblleHne, BNIO0Tb A0 NOJHOW noTepu MHGopmaumm (BcnomHuTe TeniedhoHHble pasro-
BOPbI NPU Neperpyske cetu).

http://kpolyakov.narod.ru



09.06.2010
Ungopmamuxa, 10 knacc K.IO. Illonaxos, A.1l. lllecmakos, E.A. Epemun

Ytob6bl coaeprkaHue coobLLEeHMA, MCKAa*KEHHOro NoMexaMK, MOMKHO 6blno BOCCTaHOBWUTb, OHO
OONKHO ObITb U366IMOYHbLIM, TO €CTb, B HEM A0JIKHbl ObITb «/INLIHNE» 31EMEHTbI, 683 KOTOPbIX CMbICA
BCe paBHO BOCCTaHaBAuBaeTcs. Hanpumep, B coobueHnn «Bar Bnat B Kcnck mp» mHorme yragatoT ppa-
3y «Bonra Bnagaet B Kacnuiickoe mope», U3 KOTopon ybpanu Bce rnacHble. ITOT NPUMEpP rOBOPUT O TOM,
YTO ecTeCcTBEHHbIE A3blKM COAEpPHKAT MHOTO «JIULWHEro», Ux U3bbITOYHOCTb oLeHMBaeTcsa B 60-80%.

1.2.3. O6pa6oTKka uHpopMaLuu

O6paboTtka — 310 Nt0boe N3MmeHeHne NHPOoPMaLIUKN, NPUYEM U3MEHATLCA MOXKET KaK CoZlepXKaHune
nHpopmauum, Tak 1 ee popma NPeacTaB/EHUS.

MOKHO BbIAENUTb YeTbIpe BaXKHEeNLWnX Buaa obpaboTku:
® co030aHUe HoBol UHGOPMAyUU, HaNnpPUMep, peLleHre 3a4a4m C MOMOLLbIO BbIMMCAEHWNI AKX noTUYe-

CKUX paccy*KaeHni;

e KOOUpoBaHUeE, KOTAa MeHAeTCcA popma (BHEWHUI BUA), HO He cofepKaHue nHpopmaumm; Hanpu-
mep, NepeBo/, TeKCTa Ha APYroi A3blK; OAWH U3 BUA0B KOANMPOBaHMA — LINGPOBaHMeE, Liefb KOTOPO-
ro — CKpbITb CMbICA (coaeprkaHne) nHdopmMaLnm OT MOCTOPOHHMUX;

®  [10UCK UHhOpMauuu, Hanpumep, B KHUre, B GBUBAIMOTEUHOM KaTanore, Ha cxeme unn B MIHTepHeTe;

® COPMUPOBKA — PacCTaHOBKa 3/1eEMEHTOB CMMCKa B 3aZlaHHOM NopAAKe, HanpuMep, paccTaHOBKA YM-
cen no BO3pacTaHMio nam ybbiBaHMIO, pacCTaHOBKa C/10B Man damunanin no andaButy; ogHa 13 3agau
COPTUPOBKN — 061EMUNTb NOUCK MHPOPMaLMK.

Ons 06paboTkn MHGOpPMaL MM YeNoBEK UCNOb3YET, B NePBYIO ovepenb, CBOM Mo3r. HelMpOHbI Ko-
pbl FONOBHOMO MO3ra «nepekaoyaoTca» npumepHo 200 pas B CEKYHAY — 3HAYUTENIbHO MeSIeHHEee, YEM
3N1eMeHTbl MaMATU KomnbloTepoB. O4HAKO YesioBeK MpaKTUYecKu 6e30WwnboyYHo oT/iMyaeT cobaky oT
KOLIKK, a A9 KOMNbIOTEPOB 3Ta 334a4a NoKa He pa3spellmma. [eno, no-suamMmomy, B TOM, YTO MO3T pe-
LLIAeT TaKMe 3aa4n He «B 106», He NYTEM C/IOXKHbIX BbIMMCAEHWNIN, @ KAK-TO MHAYe (KaK — MOKa HUKTO 40
KOHL@ He 3HaeT).

KomnbloTep no3BonseT «yCUIUTb» BO3MOXKHOCTM YesioBEeKa B Tex 3aga4vax obpaboTkmn nHoopma-
LMK, pelleHne KoTopbix TpebyeT gAnTeNbHbIX PAacYeTOB NO U3BECTHLIM anroputmam. OgHakKo, B OT/nYMe
OT YesioBeKa, KOMMbIOTEP HE MOMKET «MbIC/IUTb» 06paszamm, NO3TOMYy ANA HEro HegoCTynHo ¢paHTasuu,
pa3mblLLINEHUA, TBOPYECTBO.

e KOHmpO./leble 80Nnpocsl

1. K KaKuM 13 0CHOBHbIX MHGOPMALMOHHbIX NPOLECCOB MOXKHO, Ha Balll B3r1A4, OTHECTU NOJIyYeHME,
npeacTaBaeHne, KONMpoBaHue, yaaneHme nHbopmaumm?
3ayem YesioBeK 3anucbiBaeT MHGopmaLmio?
B uem npenmylLLecTBa U HeAOCTATKN YE/NI0BEYECKON NAaMATM B CPAaBHEHUM C KOMMbIOTEPHOM?

4. B KakuX 3a4a4ax KOMNbIOTEP HE MOXKET COPEBHOBATLCA € YesioBeKom? Mouyemy? B Kakunx cuTyauu-
AX Ye/IOBEK ABHO YCTYMaeT KoMMbloTepy?

5. Kakue cpeactBa xpaHeHUs MHGOPMaLMM UCMO/b3YIOTCA B KOMMbIOTEPHOMN TEXHUKE? KaKkne ns Hux
YKe BbILWAM UK BbIXOZAT U3 ynoTpebneHma? Nouemy?

6. Kto (4TO) MOXKET BbITb UCTOYHUKOM (NPUEMHUKOM) MHDOpMauumK? MpusegmTe NpUMepbI.

7. KaKue KaHasnbl CBA3M MOTYT UCMONb30BaATbCA A1a nepegayun nHpopmaumm? Mpuseaute npumepsl
W3 }KMU3HW, U3 INTEPATYPHbIX MPOU3BEAEHUA.

8. Y10 Takoe curHan? MpuseanTte NnpUMepbl CUTHANOB.

9. Yto Takoe coobuieHme? Yem oTanyaeTca nonydyeHne nHbopmauum ot noayvyeHus coobueHmns?

10. MpuBeauTe NpUMepsbl, KOraa NPMem coobLLEeHUs He 03HaYaeT npuem nHpopmaLmu.
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11. MpwuBeguTe NpuMmepbl, KOraa ogHa U Ta e MHPopmaLMa MoXKeT bbITb NepeAaHa ¢ NOMOLLbIO pas-
HbIX COObLIEHNIA.

12. NMpuBeante npmMmepsbl, KOrga o4HO U TO Ke coobLeHne HeceT pasHyo MHGOPMAUUIO ANA PasHbIX
noaen.

13. PacckaxkuTe, Kak Nnomexu BAUAIOT Ha nepegavy nHbopmaumun. Npueeagmte npumepsl.

14. YT0 TaKoe u3bbIToYHOCTL? [Moyemy OHa nonesHa Npu nepegaye MHopmaumum?

15. MpepacraBbTe, YTO NPUAYMANN A3bIK, B KOTOPOM HET M3BbITOYHOCTU. B yem ByaeT ero HegoOCTaTOK?

16. Kak Bbl AymaeTe, KaKoW BapWaHT PYCCKOro A3blka obnafaeT Hanbonblien n3bbITOYHOCTbIO: pasro-
BOPHbIM, INTEPATYPHbIN, OPUANYECKUI, A3bIK aBUAANCNETYEPOB? (OLI,eHKMS: 72%, 76%, 83%, 96%)

17. Kakue oCHOBHble BUAbl 06paboTKN MHPOPMaLMK Bbl 3HAETE?

18. [Mpwu KakMx BuAax o06paboTkn MHPOpPMaLIMK MEHSIETCA ee coaepkaHne? popma?

19. Mpwu Kakux Buaax o6paboTkM MHGOpPMaLMM MeHAETCA TOIbKO ee popma NpeacTaBneHns?

20. K Kakomy Buay 06paboTKM MOMKHO OTHecTn wundposaHue? Moyemy?

21. PaboOTHMKM yoaneHHOM MEeTEeOCTaHLUMM KaXkabli 3 Yaca M3MepsatoT TemnepaTypy U B/IaXKHOCTb BO3-
Ayxa, 1 nepegaoT AaHHble Mo paumn B PaMOHHbIN METEOLLEHTP. TaM 3TM AaHHble cBOAAT B Tabau-
Ly M OTNPaBAAIOT NO 3NEeKTPOHHON nouyTe B [MAPOMETUEHTP, FAe MOLLHbIE KOMMbIOTEPbI COCTaB-
NIAIT NPOrHo3 norogbl. Bolgennte 3geck MHGOPMaLMOHHbIE NPOLECChI.

22. Baca MNynKuH Halen B CTapoi KHUre cBeaeHuA o HaceneHMn MockBbl B XIX BeKe, cocTaBua Tabau-
Ly Mo 3TOM AaHHbIM, MOCTPOW AMarpammy M caenan AoKAad Ha LWKO/bHOM KoHdepeHuuu. Bol-
aenvte 3aecb MHGOPMaALMOHHbIE NPOLLECChI.

[.3. U3mepeHue uHPoOpMaALUHU

Niobas HayKa paHO Uan no3gHoO NpuxoguT K HEO6XO,£I,VIMOCTM KaK-TO U3MepPATb TO, YTO OHa M3y4a-
eT. U3amepeHune nHpopmaumm — 3To o4Ha U3 BaKHEMLINX 33434 TeopeTUYeCcKon MHPOPMATUKM.

Ona yenoseka MHbOPMaLUS — 3TO, NMPEXKAE BCEro, CMbIC/, 3aK/IHOYEHHbIN B CUTHaNax U AaHHbIX.
Kak NU3MEPUTDL cmbicn? Ha atot BOMPOC NOKa HET OAHO3HAYHOIo OTBETA.

BcnomHum, 4to KOMMNbHOTEPDLI HE MOTYT O6pa6aTbIBaTb CMbIC/Z1, OHU pa60Tar0T TONbKO C AaHHbIMW.
Mpu 3TOM BO3HMKAIOT YMCTO MPAKTUYECKME 3a4ayn — OnpenenuTb, CKOJIbKO MecCTa 3aliMeT Ha AucKe
TEKCT, PUCYHOK UAn BUAeoduabM; CKOJIbKO BpeMeHu noTpebyeTca Ha nepegady ¢aiina no Komnblotep-
HOM ceTn u T.n. |_|03TOMy Yyalle BCero ncnosb3yeTtcAa 0b6vemMHbIl noaxoa K usmepeHuto MHd)OpMaLI,MVI. OH
3aK/1l04YaeTCA B TOM, YTO KOJZINYECTBO VIHd)OpMaLI,MM oueHunBaeTcAa NPoCTo No 4Yyncay CMMBOJ10B, UCNOJb-
3yemMblx a5 ee KogupoBaHua. C 3Tol ToUKM 3peHns ctuxotsopeHune A.C. MyLwKMHa 1 cayyaliHblii Habop
6yKB MOryT coaep*xaTb OANHAKOBOE KOJIMYECTBO MHd)OpMaLl,MM. KoHeuHo, 3TOoT nogxoAa Aanek ot naea-
1a, HO OH NO3BOJIAET yCNewHO pewaTb BCe 3a4a4UN, CBA3AHHbIE C KOMI'IbPOTepHOﬁ 06pa60TKOl7I N XpaHe-
HUem AaHHbIX.

I.3.1. YTo Takoe 6UT?

YT106bI M3MEPUTL MHHOPMALMIO, HYKHO BbIGPATb KaKy-TO eANHULY MU3MepPeHUs, STaloH. B Kaye-
CTBe TaKOTO 3Ta/I0Ha MPUHUMALOT MHPOPMALLMIO, NONYYEHHYIO NPU BbIGOPE OAHOMO U3 ABYX BapUAHTOB.

Hanpumep, 3neKTprUYecKas NaMmnoyKa MOKET HaXOAUTLCA B ABYX COCTOAHMUAX: KTOPUT» U «HE ro-
puT». Toraa Ha Bonpoc «FOPUT M ceityac 1amnoyKa» ecTb ABa BOSMOKHbIX BapuaHTa OTBETa, KOTOpbIE
MOHO 0603HauYUTb Ldppamu 1 («roput») 1 0 («He ropuT»). NMO3TOMY OTBET Ha 3TOT BOMPOC MOXKET BbiTh
3anucaH Kak 0 unm 1°.

® http://habrahabr.ru/blogs/popular_science/50643/
’ KoHeuHo, BMecTo 0 1 1 MOXHO MCMO/1b30BaTh ABa Nt06bIX 3HAKa.

http://kpolyakov.narod.ru



09.06.2010
Ungopmamuxa, 10 knacc K.IO. Illonaxos, A.1l. lllecmakos, E.A. Epemun

=1 3

o

]
™

(~O)
&
2208 2208

Undpobl 0 1 1 HasbiBalOT 080UYHbIMU (B OTANYME, HAaNPUMep, OT Habopa AecATUYHbIX UUdpP), U C 3TUM
CBA3aHO Ha3BaHMe eAMHULbI U3MEPEHMA KondyecTBa MHGopmauum — 6um. AHrInckoe cnoso bit — aTo
COKpalleHne oT BblpaxkeHua binary digit, «aBonyHaa umdpa». Bnepsble c0BO 6HUM B 3TOM 3HAYEHUMU
NCNO/1b30Basl aMEePUKAHCKUI NHXKeHep U maTemaTuK Knog LLleHHoH B 1948 T.

BUT — 5TO KOAMYECTBO MHPOPMaLMN, COOTBETCTBYIOLLEE BbIGOPY OAHOMO U3 ABYX PaBHOBO3MOMKHbIX Ba-
PUaHTOB.

Hanpumep, B coobuieHmmn «noabpolueHHaa MoHeTa ynana repbom» cogepxutca 1 6ut nndopma-
UK, NOTOMY YTO A0 ONbiTa 6bIN0 ABa BO3MOMXKHbIX BapuaHTa: MOHETa Mor/ia ynactb repbom uam «peLu-
Koi». OTBET Ha BONpOC «/Bepb OTKPbITA?» TOXKE COAEPKUT 1 BUT, ecnn cunTaTb, YTO BOSMOXKHbI TO/IbKO
[lBa OTBETa, «4a» AN «HeT». BoT npumep ananora, B KOTOPOM noayyeHa nHbopmaums B8 1 6ut:

— Bbl BygeTe yaih unm kode?

— Kode, noxanyicra.

CNl0BO «PaBHOBO3MOMKHbIX» 03HAYaEeT, YTO HU OAHOMY M3 3TUX BapMaHTOB 3apaHee He/b3fA OTAaTb
npeanoyteHve (Kak roBopaAT mMaTeMaTUKU, OHU PABHOBEPOAMHbI). 3TO ycioBue ByaeT HapyleHo, Ha-
npumep, Korga ieTom B BopoHeke KTO-To oTBevaeT Ha Bonpoc «MaeT M ceiiuac cHer?» (MOXKHO NoyTu ¢
MO/IHOW YBEPEHHOCTbIO 3apaHee CKa3aTb, YTO 1IeTOM B BopoHeKe cHera HeT).

1.3.2. 2 6uTa, 3 6MTa, ...

A ecnn BO3MOXHbIX BapuMaHTOB He ABa, a 6onblwe? MOHATHO, YTO B 3TOM CydYae UHbopmauma by-
aet 6onblue, yem 1 6ut. Mpeacrasmum cebe, 4UTO Ha BOK3asie CTOAT 4 0AMHAKOBbIX NMoe3aa, NpuYem TO/b-
KO O4MH 13 HUX naet B MockBy. B cnpaBo4HOM OKHe cuauT poboT, KOTOpbI YMeeT oTBe4YaTb Ha BONpoO-
Cbl, HO MOKET CKa3aTb TOJIbKO «Aa» UNM «HeT». KaK 3a HaMMeHbLLIee KOIMYECTBO BOMPOCOB HAaWTK noess,

B MockBy?
(JC) = (IO (JC) (JC) =

MoHATHO, YTO MOXKHO NepebpaTb BCce Noessga, 3agasan Bonpockl Tnna «MNoesg Ha nnatdopme 1 naer B
MockBy?» 1 T.4. B nyuwem cnyyae mbl yrafiaem ¢ NepBoro pasa, a B XyALWem (ecnm Hy»KHblh noess, CTouT
Ha nnatdopme 3 unm 4) npuaeTca 3agaTb TPU BONpoca.

OpHako ecTb gpyroi cnocob, KOTopbI NO3BOAAET 3a ABa BOMPOCa rapaHTUPOBAHHO HANTK Noe3s
B MockBy. Pasgenum Bce noesfa Ha ABe paBHble rpynnbl (HANPUMeEp, BKAKOYMM B MEPBYHO Noesna Ha
nnat¢opmax 1 n 2, a BO BTOPYIO — BCE OCTa/IbHbIE) N cnpocum: «B nepsoi rpynne ectb noesg B Mock-
BY?». B oTBET Mbl nonyynmm 1 6UT MHPOPMaLMK, MOCKONbKY caenaH Bblbop M3 ABYX PaBHOBO3MOMKHbIX
BapuaHToB. MNpn ntobom oTeeTe («Aa» WA KHET») KOANYECTBO BapUaHTOB yMeHbllaeTca Basoe. Tenepb
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OCTaHeTcs 04HMM BOMPOCOM BblbpaTb OA4MH U3 ABYX OCTaBLUMXCA NOE340B, MPU 3TOM Mbl TOXKE NONYYUM
1 6UT HpopmaLmmn. Takum 06pa3om, BCEro 3a 2 OTBETA NONYYeHO 2 6uTa uHdopmaLmn™®.

Tenepb NPeanoNoKMM, YTO B CNPABOYHOM OKHe paboTaeT YeNoBeK, CNOCOOHbIN AaTb MNOHbIN OT-
BeT. Toraa Ha Bonpoc «Kakoi noesg naet 8 MOCKBY?» OH MOET OTBETUTb, Hanpumep, «B Mocksy naet
noesg ¢ nnatdopmbl N2 2». CKOIbKO MHbOPMALMK Mbl MOAYYUAN B 3TOM coobuieHnn? OuyeBMaHO, YTO
Mbl HE Y3Ha/IM HUYEro HOBOTO B CPaBHEHWUU C NepPBbIM Caydyaem (Koraa poboT oTBeYan «aa» Uam «HeT»).
MoaTomy Konnuyectso MHpopmaumm byaeT paBHO 2 6MTa, HE3ABUCMMO OT TOTrO, Kak Mbl €e MOJyYnnu.
Takum obpasom, Npu BbibOpe 0AHOro U3 YeTbipex BapuaHToB (ntobbim cnocobom) mbl nonydaem 2 6uta
nHpopmauum.

Ons 60NblUEro KONMYECTBA BApPMaAHTOB TOXE MOMHO NMPUMEHWUTb MPUHUMN «AeNeHUs Ha ABay.
Mpwn noucke oAHOrO M3 8 BapMaHTOB Mbl CHayasa BblbMpaem «YeTBEpPKY», r4e HaXo4uTCA HYKHbIA Ba-
puaHT (1 6uT MHPopMmaumm), noTom — napy (ewe oaAnH BUT), a 3aTeM HaXxOAMM Cam 3TOT BapUaHT (TpeTuit
6uT). MoaTomy Bcero mbl nosiyd4aem 3 6MTa MHGOpMmauuu.

Taknum 06pa3om, NpU KaxKgoM YABOEHUN KOJIMYECTBA BO3MOXKHbIX BAPUAHTOB Mbl A0J/IKHbI 3a4aTb
OOMNO/IHUTENbHBIA BOMPOC U, Clef0BaTe/IbHO, MNOJIYYUTb elle oauMH 6uT nHpopmaumn. Mpu Bbibope oa-
HOro 13 16 BapnaHTOB Mbl Nonydyaem 4 6uta nHbopmaunmn, npu Boibope M3 32 BapMaHToB — 5 6UT 1 T.A.
(cm. Tabanuy).

1, but 1 2 3 4 5 6 7 8 9 10
N, BapunaHToB 2 4 8 16 32 64 128 256 512 1024

HaBepHoe, Bbl 3aMeTU/IN, YTO BCE YNCNA B HUMKHEN CTPOUKE TabanLpbl — 3TO CTENEHM Yncna 2.

OcTanocb BbIACHUTb, YEMY PaBHO KOAMYECTBO MHbOPMaUMK, ecin BblbOp AeNaeTca, CKaxKem, U3
6 BOSMOXKHbIX BapuMaHTOB (Mn Boobuie ans Ntoboro Yncna, He ABAAIOLWErOCS CTeNeHbto yucaa 2). He-
CNIOXKHO A0rafaThbca, Y4TO 3TO He Lenoe ymcno. Hanpumep, npu Boibope 13 6 BapuaHTOB KOJNYECTBO UH-
dbopmaumm byaet mexay 2 n 3 butamu. bosiee TOUHO Mbl ONpeaenMm 3To 3HavyeHue B 11 Knacce, Korga
Bbl U3y4mnTe norapudmol.

1.3.3. /Ipyrue eaMHULbI

CyuntaTb 60nblIME 06BbEMBI MHOOPMaUUM B BUTax HeyaobHO, XOTa Obl MOTOMY, YTO NPUAETCA pa-
60TaTb C O4YeHb HONbLWMMMK YNCAAMU (MUANMAPAAMM, TPUAAUOHAMU, U T.4.). MosTomy cTouT BBECTM BO-
Jlee KpynHble eanHuULbI.

N3mepeHne Konuyectsa MHOOPMALUN TECHO CBA3AHO C YCTPOMCTBOM KOMMbIOTEPHOM NamMATM.
MamATb CTPOMTCA M3 3NEMEHTOB, KOTOPbIE MOTMYT HAXOAMUTLCA B ABYX COCTOAHUAX (0 uam 1, BKAtOUEHO
WUAN BbIKAOYEHO). T03TOMY MHOOPMALMA O COCTOAHUM TaKOro asemeHTa pasHa 1 6uty. YTobbl 0bpa-
LLATbCA K AYEKaM NaMATU, HYXKHO KaxKAoMW U3 HUX NPUCBOUTL aapec (Homep). Ecamn KaxKapli oTAeNbHbIi
6UT 6yaeT UMeTb CBOWM aapec, agpeca byayT oyeHb bonbluve, N ANA UX XPaHEHUA NOTpebyeTca MHOro
MmecTa. Kpome Toro, peanbHble JaHHbIE COCTOAT U3 HECKONIbKUX BUTOB, U KaxAabli pa3 «cobmpaTtb» YNCIO
NN CUMBOA U3 HECKOJIbKUX OTAENbHbIX A4eeK NaMATU Heyao06Ho. MoaTomy rpynnbl cocegHUx 6GUTOB Na-
MATU 0OBEANHAIOT B AUEMKM, KAXKAaA U3 KOTOPbIX UMEET CBOM afpec U cYUTbIBAETCA (MM 3anuncbiBaeTcs)
Kak eauHoe Lenoe'!. Takue aueiiki HasbiBaloTca 6aiiTamum.

1% BaHO, UTO Mbl KaKAblil pa3 pas3brBaem OCTaBLUMECA NOE343 Ha ABE PaBHble rpynnbl. ECAK 3TO He Tak, Koaude-
CTBO MHpOpMaummM B BMTax He ByaeT coBnagatb C KOMYECTBOM OTBETOM «Aa»-«HET», NOTOMY YTO BapMaHTbl He
6yayT PaBHOBO3MOKHbIMWU. Hy»KHbI Ham Noesa, CKopee BCero, OKakeTcs B TOM rpynne, rae noe3gos 6onbuie.

"' KommbloTepbl nepBbix MoKoneHuit 06pabaTbiBann TONLKO YNCAA, AR XPAHEHWUS KOTOPbIX BbIAENANNCH AYENKM
pasmepom oT 24 fo 60 6UT (OHM YAcTO Ha3bIBAIMCb MAWUHHbLIMU cs108amu). Mo3pHee, Korga Ha KoMMbloTepax
Ha4yann obpabaTbiBaTb B OCHOBHOM TEKCTOBYIO MHbOPMaLMIO, 6ONbLINE AUYENKN CTaNo Heya0bHO MCNOob30BaTh,
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BaiiT — 570 rpynna 6MTOB, MMetoLLan COBCTBEHHDINM aapec B NamMATU. B coBpeMeHHbIX KOMMboTepax'™
1 6aiiT = 8 6buTt

CnoBo «banT» (aHrn. byte) Bnepsble UCMO/b30BAN aMepPUKaHCKMIA UHKeHep B. Byxronbl, B 1956 r. ans
0603HayeHMA HaumeHblero ob6bema AaHHbIX, KOTOPbIA KOMMbIOTEP MOXKET «OTKYcUTb» (aHrn. bite) 3a
OAMH pas.

BanT — ToxKe oyeHb HeboblAA eaAnHMLA Koandectsa MHPopmauumn. [ins Toro, 4Tobbl He paboTaTb
¢ 60NbWMMM YMCNAMM, HACTO UCMONBL3YIOT Bosee KpynHble eAnHULbI, 0O6pa3oBaHHble C MOMOLLbIO NPU-
CTaBOK:

1 K6aiit (Kunobaiit) = 1024 6aiita = 2'° 6aiita = 2** 6ur

1 M6aiit (merabaiit) = 1024 K6aiita = 2'° K6aiita = 2%° 6aiita = 2°° 6uTt
1 r6aur (rurabaiit) = 1024 M6aiita

1 T6aint (Tepabaiit) = 1024 l6aiita

TaK CNOXUNOCb UCTOPUYECKMU, HYTO NPU U3MEPEHUN KOMYecTBa MHPOPMALMM NPUCTABKA «KUI0-»
o603HavaeT, B OT/IMMME OT MexAyHapoaHoi cuctembl eanHuy, CU, ysennyeHmne He B 1000 pas, a B
1024 = 2" pasa. AHaNOrM4YHO «Mmera-» — 3TO YyBeAMYeHne B 1024% = 2°° = 1048576 pasa, a He B
1 maH = 1000° pas.

CTporo roBops, HYyXHO Ha3blBaTb TaKWe Kuao-(mera-, rura-, ...)6aiTbl 080UYHbLIMU, MOCKONbKY
MHOXUTeNb 1024 — 310 22 CTaHgapT MexayHapoaHoW afieKTpoTexHMyeckon komuccumn (M3IK) npegna-
raet HasbiBaTb UX «KMBMBANTY», «MebnbanT», «rMbNbanT» U «TebnubanT», HO 3TU Ha3BaAHUA HE NPUNKMK-
NnChb.

[Ona nepeBoga Konmyectsa MHPOPMaLMK M3 OQHUX €AUHUL, B APYTUE HYXKHO MCMNOAb30BaTb Npwu-
BeAeHHble Bbile coOOoTHOWeHMA. [pn NnepeBoae U3 KPYMHbIX e4AMHNUL, B MEIKME YMCAA YMHOXKAIOT Ha Co-
OTHOLUEHME MeXKayY eanHuLamu. Hanpumep,

2 Kbaiita = 2-(1 Kbalit) = 21024 6aiita = 2048 b6aitT

=2048-(1 6anT) = 2048-8 6UT = 16384 6UTa
= 2-2"% Gaiit = 2" Gaitr = 2M.2° 6ut = 2™ 6uT
B nocnegHel cTpoKe BCe pacyeTbl CAelaHbl Yepes CTEMEHM YMCNA 2, O4EHb YacTo Tak ObiBaeT npolLe.

Mpu nepeBoae U3 MENKUX €ANHUL, B KPYMHbIE HY)KHO Ae/IUTb Ha COOTHOLEHUE MeXAay eanHULLa-
mu. Hanpumep,

8192 6uTa = 8192-(1/8 6aiita) = 8192:8 6aiiT = 1024 6aiiTa

=1024-(1/1024 KbaiTa) = 1024:1024 K6aiT = 1 K6anT
= 2" 6ura = 2%%.(1/23 Gaiita) = 2'° 6aitt
=219.(1/2" K6aitta) = 1 K6aiit

e KOHmpO./leble 80Nnpocsl

Kakyto nHbopmaLmio NPUHUMALOT 33 eAUHULY M3MEePEHUA Koanyectsa MHGopmaummn?
MpuseauTte npumepbl MHPopMaLmm, pasHol 1 buty.

YT1o TaKoe ABonYHble undpbI?

YT0 TaKoe paBHOBO3MOXHble BapuaHTbI? NpuBeamTe Npumepsbl, Koraa 3Toi CBOMCTBO HapyLIEeHO.

ik wnN e

Ob6bACHUTE, NOYEMY BCe YMC/la BO BTOPOM CTPOKe Tab/nubl Ha Npeaplaylelt ctpaHmue — 3To cTe-
neHun yncna 2.

TaK KaKk NPUXoAMN0Ch «pa3bupaTtb» C10Ba Ha OTAE/bHbIE CUMBOJIbI («6aiTbi»). M03TOMY MU3MEHMAN CUCTEMY ad-
pecauuu, oaB Kaxaomy 6aliTy ceBoi agpec.

12 o . o o
TaK 6bIno He Bceraa: cm. http://ru.wikipedia.org/wiki/BaiT.
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6. Yemy paBeH 6aiT B COBPEMEHHbIX KOMNbIOTEPAX?
7. Kakue eguHULbI UCMOMb3YIOT AN1A M3MepeHnsa 6oblumnx o6bemoB MHbopmaLum?
8. YTO 03Ha4aloT MPUCTABKU KKWUIO-», KMEra-», Krura-» u «Tepa-» npu U3MepeHUn KoanYecTsa MH-
dopmaumn?
9. Kakue npuctaBku pekomeHayet M3K ana 0603HayeHMa ABOUYHbIX KMnobalita n merabanta?

3adauu

1.

10.
11.
12.
13.
14.
15.

Bacsa lMynKkuH He 3HaeT, KakoW M3 8 Noesaos, CTOAWMX HA BOK3ane, wuaet B CaHkT-MNeTepbypr. B
cnpaBoYyHom 610po OH 3agaeT 8 Bonpocos: «[lloesa Ha 1-oi nnatdopme wmaetr B CaHKT-
MeTtepbypr?», «Moe3a Ha 2-oi nnaTpopme naet B CaHKT-MeTepbypr?» u 1.4. Ha nepsble 7 Bonpo-
COB OH MOAy4YaeT OTBET «HET», a Ha nocneaHnin — «aa». Baca cumMrtaet, YTo OH NOAYUYUA 8 BUT UH-
dopmaunu. Mpas oH Uan HeT? Movemy? (OTBET: He NpaB, B CAMOM Jiene, OH noayunn 3 buta uH-
dopmauun)

B 300napke copeputca 10 obesbAH, Npuyem ofHa U3 HUX— anbbuHoc (Bca 6enan). O6e3bsAHbI
CUAAT B ABYX BOJIbepax, B nepBom — 8 LWITYK, @ BO BTOpOM — ABe. Baca lNynkuH cunTaet, 4to coob-
weHue «0ObesbAHa-anbbUHOC CMAUT BO BTOPOM BOJIbEpE» COAEPHKUT 1 BUT MHbopmaumn. Mpas oH
unn HeT? (OTBET: HET, BapUaHTbl He PaBHOBEPOATHBI.)

Ha nyry nacytca 12 kopos. Jeaywka rosoput Bace lNynKkunHy, npmexaswemy 13 ropoga B roctu:
«BOH Ta, KpalHAsA cnpaBa — 3TO Hawa 3opbka». CKoNbKo MHPopMaumn (B buTax) nonyunn Baca?
(OtBeT: 6onblue 3, HO MeHbLUe 4 6UT)

MN3BecTHO, YTO ABepb OTKPbIBAETCA ABYMA U3 4-X UMetoWmMXcA Katouen. OueHUTe KONMYeCTBO WH-
dbopmauun B coobuieHnmn «[lBepb OTKpbiBaeTcA Katodamm Ne 2 u Ne 4». (OTeeT: BCero ectb 6 Bapu-
aHTOB, MO3TOMY KO/IMYECTBO MHOPMaL MK H6osblue 2, HO MeHblue 3 6uT)

MN3BecTHO, YTO ABepb OTKPbIBaeTCA ABYMA M3 5 umetowmxca Katoden. OLeHUTe KOMYeCcTBO WH-
dbopmauun B coobLieHMn «BepxXHW 3aMOK OTKpbIBaeTCsA KAodom N2 1, @ HMMKHUIA — KAo4YOMm
No 4». (OTtBeT: Bcero ectb 20 BapMaHTOB, NO3TOMY KOANYECTBO MHbOpMaLUKM 6onblie 4, HO MeHb-
we 5 6ur)

Baca MynkuH 3agyman umncno ot 1 go 100. Hy»KHO OTragaTtb 3TO YMCAO 338 HaMMEHbLLIEee YUCAOo Mo-
MbITOK, 3aZaBan Bace BoONpocbl, Ha KOTOpPble OH OTBEYAET TO/IbKO «Za» U «HeT». 3a CKOJIbKO BO-
npocoB Bbl 6epeTecb yragatb Yncio? Kak Hy»KHO 334aBaTb BONPOCHI, YTOObI UX YMCNO OblIO MU-
HUMa/IbHbIM AaKe B XyLLuem cydae?

Baca MynknH 3agyman yncno ot 20 go 83. CKonbKo 6UT nHbopmaLmnm coaepmTca B coobLieHmnm
«Bacs 3agyman umcno 77»? (OTtBeT: 6 6uT)

[lBOe UrpaloT B KKPECTUKM-HOIMKMY Ha none 4 Ha 4 kneTkn. Kakoe KoamnyecTso MHPopmaumu no-
JIy4UN BTOPOW UFPOK, Y3HAB X0/, NepBoro urpoka? (OTeeT: 4 6u1Ta)

YTto TaKoe 6aiT? Bceraa v B 6aiTe 8 6uMT?

Mepeseaute 1 M6aT BO BCE M3YUYEHHbIE EANHULBI U3MEPEHMA KoMYecTBa MHGOPMaL K.
MNepeseauTe 2°° 6UT BO BCe U3yUeHHbIE eAUHULbI U3MEPEHUA KOAMYECTBA MHDOPMALIMK.

CKonbKo KMnobalT cogepkuntca B 32768 butax?

CKosibKo 6uT B 8 KbaiTtax?

CKonbKo 6UuT copepxut 1/16 KbanTa?

CKonbKo 6ut cogepxut 1/512 Mbaira?
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I.4. CrpykTypa uHpopMauuu

1.4.1. 3ayeM CTpyKTypHpoOBaTh UHPOpMaLUIO?

JaBaliTe cpaBHUM YeTbipe MHPOPMALMOHHbIX COODLLEHUA.
MNepsoe:
«/[1na mozao, ymobbl dobpameca 00 cena BacuHo, Hy#HO cHa4yana 0osemems HA camosieme 00
UsaHoscKka. 3amem Ha anekmpuyke 0oexams 00 Opexoscka. Tam Ha napome nepenpasumocs Ye-
pe3 peky CrioHosyto 6 nocesnok OnbXx08Kd, U ommyoa exams 8 BacuHo Ha nonymHol mawuHe».
Btopoe:
Kak exams 6 BacuHo?
1) Ha camoneme 0o NeaHoscKa.
2) Ha anekmpuyke 0o Opexoscka.
3) Ha napome uvepes p. CioHo8Yyo 8 noc. OnbXxosKa.
4) Ha nonymHol mawuHe 0o c. BacuHo.

TpeTbe:
OTKyaa Kyaa TpaHcnoprt
Mocksa MBaHOBCK camoner
MBaHOBCK OpexoBck 3NEeKTpUUKa
OpexoBck noc. OnbxoBKa napom (p. ChoHoBas)
noc. OnbxoBKa c. BacuHo NOMNyTHaA MaLlMHa
YeTBepToe:

= MEKTquKa o atia
BaHOBCK €XO0BCK JIbXOBKa dCUHO
P p. ChoHoBas MawnHa

MO3KHO CYMTaTb, YTO BCE 3TU (TaKkMe pasHble No popme!) coobLLEHNA codepKaT OAHY U Ty Ke WH-
dopmaummn. Kakne us HMX npole BocnpuHMMaTh? OYEBUAHO, YTO «BbITALLUTL» NONE3HYIO MHPOPMaLMIO
M3 NPOCTOro TeKcTa (NepBoe cooblieHne) cnokHee Bcero. Bo BTOpom ciyyae Mbl cpasy BUAWM BCe 3Ta-
nbl noesaku. TpeTbe coobuweHune (Tabnuuy) M yeTBepToe (Cxemy) MOMKHO MOHATb Cpasy, C NepPBOro
B3rns4a. BTopoi, TpeTuii M YeTBepPTbI BapuaHTbl iyylle U BbicTpee BOCNPUHMMAKOTCA, MOTOMY YTO B HUX
BblZle/IeHa CMpPYyKmMypa UHGOpMaLum, B KOTOPOI camoe r1aBHOe — 3Tanbl Noe3aku B BacuHo.

CTpyKTypa (naT. structura — cTpoeHune) — 3To BHyTPeHHee YCTPOMCTBO Yero-nnbo.

Moyemy KHUTy pa3buBaloT Ha rnaBbl U pas3gesibl, @ He MULIYT CMJIOWHON TeKCT? 3ayemM B TeKCTe
BblAeNAlT ab3aubl? Mpexae Bcero, ANA Toro, YTobbl NOAYEPKHYTb OCHOBHbIE MbIC/IM — KaK4aA rnasa,
pasgen, absal, cogepat onpeaeneHHyo naeto. Npu Takom BblAeNEHUN CTPYKTYPbI yaydllaeTca nepe-
Aavya uHbopMaLMKM OT aBTOPa K YnTaTenio.

Kpome Toro, ecTb elle n gpyraa npMuynHa — 061eryntb NOUCK HyXKHOW MHPopmaunn. B KHUrax Ya-
lLle BCEro ecTb Or/n1aBAeHne, No3sostollee BbICTPO HAUTU HYXHbIM pasgen. Cnosa B cnoBapsax Bceraa
pacctasneHbl B andaBUTHOM nopsaake (npeacrasbTe cebe, YTo 6bI10 Obl, €cnm bbl OHM BblN pacnosio-
YeHbl NPON3B0/bHO!). B 6OMbLINMX KHMrax MCNOb3YIOT UHOEKCbl — CMUCKM OCHOBHbIX TEPMUHOB C YKasa-
HMEM CTPaHUL, Ha KOTOPbIX OHM BCTpeYaloTca.

OrnasneHue: Cnosapb: UHpekc:
1. UHOOPMALMA ...eeevieeieeeee. 5 aBToMaT — automaton A
1.1 Y7o Takoe uHbopmaumsa?..... 6 aBTop — author akcnoma 45
1.2 Bugbl vHdopmaumm ............. 8 appec — address anropuTtm 30, 78
1.3 UHdopmauus B npupoge... 10 anrebpa — algebra apxmsatop 125
1.4 ndopmaumsa B TEXHUKe .... 11 anroputm — algorithm b
2. U3amepeHue nHbopmaumm ..... 12 apxue — archive 6uT 5, 15, 25, 43

2.1 Y70 TaKkoe 6uT?..........

apxuTekTypa — architecture 6paHamayap 112
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2.2 baviT n apyrve eauMHuubl ... 14 acummeTpua — asymmetry bpaysep 322

CTPYKTYpUpOBaHMeE — 3TO BblAe/NEHNE BaXKHbIX 31EMEHTOB B MHPOPMALMOHHBIX COOBLLEHUAX N YCTAaHOB-
NeHue cBA3eN Mexay HUMW. Llenn cTpyKTypupoBaHMa — obaerdyeHme BOCNPUATUA U NOUCKA MHOOp-
MaLuuu, BbliABJEHNE 3aKOHOMEPHOCTEN.

1.4.2. IIpocThie CTPYKTYPhI

MpocTenwan CTPyKTypa — 3TO MHOYECTBO, TO €CTb, HEKOTOPbIN Habop anemeHToB. YT06bLI ONpe-
OEeNNTb MHOMECTBO, Mbl JLO/IKHbI MEPEeUYNCNIUTb BCE ero 31eMeHTbl (Hanpumep, MHOXKECTBO, COCTosALLee
u3 Bacw, MeTtn n Konun) nunm onpenennto XapakTepHbld NPU3HAK, NO KOTOPOMY 3/IEMEHTbI BK/IHOYAIOTCA B
3TO MHOEeCTBO (MHOKECTBO APAKOHOB C MATbIO 3e/1eHbIMW XBOCTaMM).

MHOeCTBO MOXeT COCTOATb U3 KOHEYHOro YMCaa 3/1eMeHTOB (MHOXecTBO BYKB pycckoro anda-
BMTa), OECKOHEYHOrO YMCNa INEMEHTOB (MHOMECTBO HaTypasibHbIX Yncen) uam Boobuie ObiTb NMycTbim
(MHOXecTBO C/IOHOB, *KMBYLWMX Ha CeBepHOM nontoce). B gOKymeHTax KOHEYHOe MHOMKEeCTBO 4acTo
0bOopMAAIOT B BUAE MapKUPOBAHHOIO CNIUCKa, Hanpumep:

e npoueccop;
® NamATh; npougeccop

® YCTPOIACTBO BBOAA;

yCTponcTBa
BbIBOAA

yCTpoicTBa
BBOAA

NamMATb
® YyCTPOUCTBa BbiBOAA.

B TaKOM CnucKe NopAaoK 31EMEHTOB He BaXKeH, OT NepecTaHOBKMU 3/1eMEHTOB MHOMECTBO HE MEeHAEeTCA.
Ecv MHOXECTBO COCTOUT U3 KOHEYHOTO YNC/1A 3/IEMEHTOB U €ro 3/1EMEHTbI A0/IXKHbI 6bITb pacno-

NOXeHbl B CTPOro onpeaeneHHoOM nopagKe, Mbl Noaydyaem IMHEUHbI cnucoK. CNcok 06bI4HO ynops-
AodeH (OTcopTUPOBaH) MO KakoMy-TO Mpasuay, Hanpumep, No andasuTy, NO BaXKHOCTU, NO NOC/AeA0Ba-
TeNbHOCTU AeNCTBUIA U T.4. B TeKcTe OH opopmMNsAeTcs Kak HYMePOBaHHbIW CMUCOK, Hanpumep:

1) HageTb HOCKU;

2) HageTb 6OTUHKY;

3) BbINTM U3 goMa.
MepecTaBUTb MECTaMW 31eMeHTbl TaKoro CMMCKa Henb3A (3To byaeT y»Ke ApYroi CnUcoK). JIMHEerHbIN
CMUCOK MOMKET BbITb NpeAcTaB/ieH B BUAE LIENOYKM CBA3AHHbIX 3/1eMEHTOB:

HafeTb HageTb BbINTH

HOCKU H6OTUHKM 13 A0OMa

CnK1COK MOKHO 334aTb NepPeUYncieHneM 31EMEHTOB, C MEPBOro A0 NocC/eAHero:
(HapeTb HOCKM, HageTb 6OTUHKK, BbIATK M3 AOMa)
Tenepb NpPeanonOXKMM, YTO Ham HYXKHO A06aBAATb W YAaNATb 31EMeHTbl B IMHEMHOM CrucKe.
3HaKoMbIli BaM Npumep — 3To oyepedsb B Kaccy B MarasuHe. [eicTBUTeIbHO, oYepesb — 3TO LEenoyka, B
KOTOPOI 3/1eMeHTbl Heb3A NepecTaBAATb MecTaMK (eCK TaK CydaeTca, To KTo-To fe3eT 6e3 ouepean).

Ouepepb — 3TO NIMHENHbIN CNIMCOK, B KOTOPOM 3/1€MEHTbI A06aBAAIOTCA C OLHOIO KOHLUA, a YAANATCA C
APYroro («nepsbiM NpuLLen — nepsbim ywen» '),

OLNOXOOOMEO

3 Aurn. FIFO = First In — First Out.
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Ouepeab MOXKHO NPeACTaBUTbL B BUAE TPybbl, C 04HOMO KOHL,A KOTOPOM 406aBAAIOTCA WAPUKK, a C APY-
roro — BblHMMatoTCcA. Tpameau, CTOAILLME HA NMEPEKPECTKE, — 3TO TOXKE MpUMep o4vepeam, OHU He MOoryT
oborHatb Apyr gpyra.

Bo3MoXKeH 1 Apyroi BapuMaHT, KOraa 3femMeHTbl 406aBAATCA M YAANATCA C O4HOTO M TOTO Ke
KOHLLA CMMCKa. ITO 3HAUMT, YTO TOT, KTO MpULLEN NOCAeAHUM, yIAeT nepsbiM. Takana CTPYKTypa HasblBa-
eTcA cTeK. Hanpumep, CTOMKa € KHUramm UM aBTOMATHbIN MarasmH:

i

Bo Bcex aTMx Npumepax gas Toro, 4Tobbl 406paTbCA A0 HYKHOTO 06bEKTA, HAM HY}KHO CHayana yganuTb

BCe Te, YTO pacCnoioXKeHbl Bbllle HEro.

CTeK — 3TO IMHENHbIN CNUCOK, B KOTOPOM 31eMeHTbl A06aBAAIOTCA U YAANAIOTCA TONbKO C OAHOrO KOHLA
(«nocneaHuit npuwwen — nepebim ywen»™?).

Bonee 0b6wWMii cyyalt — 3TO CNMCOK, B KOTOPOM A0b6aBieHMe U yaanieHue s1eMeHTOB paspeLlaeTca
c 060ouMx KOHL0B. Takas CTPyKTypa HasbiBaeTcA AeK.

Ewe oaHa 3HaKomana Bam CTPyKTypa — Tabamya. C nomouplo Tabauy, yctaHaBIMBaeTCAa CBA3b Me-
AY HECKOJIbKMMU anemeHTamu. Hanpumep, B cieaytoweint Tabanue snemeHTbl B Kax40M CTpoKe cBA3a-
Hbl MeXKay cobon — 3TO CBOMCTBA HEKOTOPOro o6beKTa (YenoBeka):

damunus Uma Poct, cm Bec, kr lFop poxkaeHus
NBaHoB MBaH 175 67 1996
MNetpos MeTp 164 70 1998
Cupgopos Cupgop 168 63 2000

MMeHHO TaK xpaHuTca uHdopmaumsa B 6asax AaHHbIX: CTPOKa Tabaumubl, coaeprkallas uHbopmauuio ob
0flHOM 06beKTe, Ha3blBaeTCA 3aMuckio, a ctonbel, (Ha3BaHWe CBOMCTBA) — Mosem.

Bo3morkeH M apyroit BapuaHT Tabauubl, KOrga poau CTPoK M cTonbuoB MeHsatoTca. B nepsom
cTonbLUe 3anMcbiBatoTCA Ha3BaHMA CBOWMCTB, a AaHHbIE B KaXKAOM M3 C/iefylolmnx cToNbuoB onucbiBatoT
CBOWCTBa Kakoro-to ob6bekta. Hanpumep, BOT Tab/MLa C XapaKTePUCTUKAMU Pa3HbIX MapOK aBTOMALLWH:

Mapka Napa Mpuopa | Jlaga KannHa BA3 2110 BA3 21099
MouHoCTb, A1.C. 98 89 89 81
MaKcumasibHas CKopoCTb, KM/Y 183 165 187 167,5
Bpems pasroHa Ao 100 km/u, ¢ 12 12,5 12 13,5

B maTemaTuKe 1 NporpaMmmpoBaHumn TabinLbl 06bIYHO Ha3bIBAKOT MAMPUUAMU.

1.4.3. Uepapxus (aepeBo)

JINHEMHbIX CNUCKOB M Tabanu, MHOT4A HeAOCTAaTOYHO ANS TOro, YTOObI NPeACcTaBUTb BCE CBA3M Me-
XAy anemeHTamu. Hanpumep, B HEKOTOpOI dupme ecTb AUPEKTOP, EMY NMOLUYUHSAIOTCA NaBHbIA UHXKe-
Hep W rNaBHbIl Byxrantep, y Kaxgoro 3 HMUX ecTb CBOW NOAUYMHEHHble. ECAM Mbl 3aXOTUM HapucoBaTb
cXemy yrnpaBaeHusa 3Toh GUpMbl, OHa NONYYUTCA MHO20YPOBHEBOU.

Y% Aurn. LIFO = Last In — First Out.
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YpoBeHb1l ---------------------- ANPEKTOP
auct et
JNINCT NnNCT
YpoBeHb2 -------- [ rnaBHbIN VIH)KeHep] [ rnaBHbIV Byxrantep ]
Y
YpoBeHb3 ------ ‘[ﬂeTpOB ] [MBaHOB] [(DOMVIH] [AneKceeBa] [Cmp,oposa] KOpeHb

TakanA CTPYKTypa, B KOTOPOW OAHU 3N1EMEHTbl «NOAUYMHATCAY» APYrMM, HasbiBaeTca uepapxus (oT apes-
Herpeyeckoro iepapyio — «cBAlWeHHOe NpaBaeHne»). B MHGOpPMaTMKe Mepapxuio Ha3biBaloT AePEeBOM.
[leno B ToM, YTO ec/iv NepeBepHYTb 3Ty CXEMY BBEPX HOramm, OHa CTAHOBUTCA NOXOXKa Ha Aepeso (Tou-
Hee, Ha KyCT, CM. PUCYHOK cnpaBa). HeckonbKo aepeBbeB 06pasyioT nec.

JepeBo coCcTOUT M3 y3/10B U CBA3eM mexay HUmK (OoHM HasbiBatoTcA gyramu). Cambii NepBbIi
y3€e/1, PacroNOKEHHbIM Ha BEPXHEM YPOBHE (B HEFO HEe BXOAMT HU O4HA CTpesiKa-ayra) — 3To KopeHs Oe-
pesa. KoHeuHble y3/bl, N3 KOTOPbIX HE BbIXOAUT HU OAHA Ayra, HAa3blBalOTCA AUCMbAMU. Bce ocTanbHble
Y3/1bl, KDOME KOPHA U IMCTbEB — 3TO NMPOMENKYTOUHbIE Y3/bl.

N3 aByXx CBA3AHHbIX Y3/10B TOT, KOTOPbIA HaxoAUTCA Ha 6osee BbICOKOM YPOBHE, Ha3bIBAETCS KpPo-
oumernem», a Apyron — «cblHom». KopeHb — 3TO € ANHCTBEHHbIN Y3€/, Y KOTOPOro HET «poaAnTena»; y au-
CTbEB HET «CbIHOBEMY.

Mcnonb3yloTca TaKKe NOHATUA «NPeaoK» U «NMOTOMOK». «[TOTOMOK» Kakoro-To y3na — 3To y3e/, B
KOTOPbIA MOXHO NepenTn no CTpenkam oT ys3na-npegka. CooTBeTcT-

BEHHO, «MPefOK» KaKoro-To y3na — 3TO y3e/, U3 KOTOPOro MOXKHO fne- e

penTn No CTpenKam B AaHHbIM y3en. e G
B foepese Ha pucyHKe cnpasa poautenb y3na E — 3710 y3en B, a

npeakn ysna E — ato y3nbl A n B, gna Kotopbix y3en E — notomok. lNo- G e G e
TOMKaMM y31a A (KOpHS) ABAAIOTCA BCE OCTa/IbHbIE Y3/1bl.

TUNWUYHBIN NPUMEP MepPapXMU — PasanyHble KaaccuguKkayuu (UBOTHbIX, PacTeHU, MUHEPaNos,
XMMMYECKUX coeanHeHui). Hanpumep, oTpasa XuwHele AennTca Ha ABa nogoTtpsaga: [lcoobpasHsie u
KowkKoobpa3Hele. B KaxKA0M 13 HUX BblAENAIOT HECKO/IbKO CEMENCTB:

[ McoobpasHble ] [ KowwkKoobpasHble ]
[HCOBbIe] [ EHOTOBbIE ] [ Mep,BE)KbM] [ Kowaubu ] [ meHosble ] [ MaHrycrosble ]

KoHeuYHOo, Ha 3Tol cxeme NoKas3aHbl He BCe CEMEICTBA, OCTa/IbHble 0603HaYeHbl MHOTOTOYMEM.

B TekcTax nepapxuto 4yacto odopmaAIOT B BULE MHOMOYpOBHEBOro cnucka. Hanpumep, ornasne-
HME KHUTN O XULLHMKAX MOXET BbIrNAAETb TakK:

lnaBa 1. MNcoobpasHble

1.1 Ncoseble

1.2 EHOTOBbIE

1.3 Meggexbu

lnasa 2. KowkKooobpasHble
2.1 Kowaybu
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2.2 [meHoBble
2.3 MaHryctoBble

C nepapxueit mbl BCTpeuaemcs, paboTas ¢ ¢paitnamm 1 nankamu: Knaccuyeckasa ¢ainosas cuctema
“MeeT ApeBOBUAHYIO CTPYKTYPY . BXOZ B ManKy — 3TO nepexoa, Ha caeayiolmii (6onee HU3KMI) ypoBeHb
nepapxum:
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JOKymeHTbI

TeKcTbl PucyHKkmn

ANropuUTm BbluMCNEHUA apM(bMeTMLIECKOFO Bblpa*XeHnA ToXKe MOXKeT 6bITb npeacrasieH B BuAe AepesBa:

(a+3) *5-2*Db

34ecb AUCTbA — 3TO YMUC/A U MEPEMEHHbIE, TOrAAa KaK KOPEHb U NMPOMENKYTOUYHbIE y3/bl — 3HAaKN onepa-
UMIA. BbluMcneHunsa nayT «CHU3Y BBEPX», OT JIMCTbEB — K KOPHIO. [OKasaHHOe AepeBO MOXKHO 3anucaTb
Tak:
(-(*(+(a,3),5),*(2,b)))

Camoe MHTepecHOoe, YTO CKOBKM 34echb He 0653aTeNIbHbl; ecin X ybpaTb, TO BbipayKeHWe BCe PaBHO MO-
YKeT 6bITb 0AHO3HAYHO BbIYUCAEHO:

- ** 4+ a35*2Db
Takas 3anucb, KOTopasA HasbiBaeTca npeguKkcHol (onepauns 3anucbiBaeTca neped AaHHbIMKM), NPOCMaT-
puBaeTca ¢ KOHUA. Kak TONbKO BCTPETUTCA 3HAK onepauumm, 3Ta onepalusa BbINONHAETCA C ABYMA 3Hade-
HMAMM, 3aNMCaHHbIMW CPaBa. B paccMOTPEHHOM BbIpPa*KeHWM CHaYana BbINOAHAETCA YMHOXEHUE:

- * + a 35 (2*b)
3aTeM — C/IOXKEeHMUeE:

- * (a+3) 5 (2*b)
n ele o4HO YMHOXeHue

- (a+3)*5 (2*b)
W, HaKOHeL, BblunTaHue: (a+3) *5- (2*b).
Ons Toro, 4To6bl BLIYUCAATL BblPaXKEHUE He C KOHLA, a C Hayana, npedpuKcHyto bopmy «pasBopa-

YMBAIOT» 3a0M Hanepea, TOr4a nosyyaerca nocmaeukcHaa dopma (onepaumna nocsae gaHHbIx). Hanpu-

Mep, PaCCMOTPEHHOE BblLLE BblpaXKeHWe MOXKET bbITb 3aN1caHo B BUAE
b2*53a+*-

15 -~ v
B coBpemeHHbIX $aitioBbix cucTemMax Gaitl MOMKET «MPUHaA/IeXKaTb» HECKO/IbKMM KaTasioramM O4HOBPEMEHHO.
Mpu 3TOM ApeBoBUAHAA CTPYKTYpa, CTPOro roBops, HapyLlaeTca.
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[nA BblUMCNEHMA TAKOrO BbIPAXKEHUA CKOBKM TaKKe He HYXKHbl, U 3TO O4YeHb YA06HO Ans aBTOMaTMye-
CKMX pacyeToB. Korga nporpamma Ha A3blKe NporpammmMpoBaHMA BbICOKOTO YPOBHSA NepeBoaMTCA B Ma-
LWUMHHbIE KOAbl, BCE BbIParKeHUA 3anncbiBatoTcs B 6€cCKOBOYHOM NOCTPUKCHOM GopmMe U MMEHHO TaK U
BblYMCAAIOTCA.

1.4.4. Tpadmi

MoaymanTe, Kak MOXKHO CTPYKTYPUPOBaTb Takyo MHbOPpMaLMIO:
«Om noc. Bacioku mpu dopoeu udym e ConHuyeso, lpubHoe u AzodHoe. Mexcdy CosnHyessbiMm U
FpubHbiMm u mexcdy MpubHbIM U A200HbBIM Makxe ecmb dopoau. Kpome moeo, ecmb dopoeza, Ko-
mopas udem u3 MpubHo20 8 nec u 8o3spawaemca obpamHo 8 [pubHoex.

MOKHO, HanpPUMep, HapMCcoBaTb CXEMY AOPOT:

V4 ~
ConHueso @, _ _t. _.! e e’
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\, I’ 1 TpnbHoe
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Bactoku ‘\ ~ o ,‘ AroaHoe e e
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B MHpOPMaTMKe TaKME CXeMbl Ha3bIBAOTCA 2pagamu.
Fpad — 310 Habop y3/10B (BEPLIMH) 1 CBA3EN Mexay HUMU (pébep).

[na xpaHeHMAa MHPopmMaLmMm 06 y3nax 1 cBA3AX MOKa3aHHOTO Bblille rpada (Cm. Npasblii PUCYHOK) MOMKHO
ncnonb3osaTtb Tabauuy (MaTpuuy) Takoro Buaa,

A
0
1
1

RO+
RlR|R|O

D
A 0
B 1
C 1

D 0 1 1 0

EaMHMUA Ha nepeceyYeHun CTPOKM A 1 cTonbua B o3HavaeT, yTo mexay y3namu A u B ecTb cBA3b. Hosb

YKa3bIBaET Ha TO, YTO CBA3M HeT. Takaa Tabaunua Ha3biBaeTcs maTpuueit cMeXKHOCTU. OHa CUMMeTPUYHA
OTHOCUTE/NIbHO FNAaBHOM AMaroHanu (cepble KNETKU B Tabanue).

Ha nepeceyeHunu ctpokn C u ctonbua C cToUT eanHMULA, KOTOpas roBOPUT O TOM, YTO B rpade ecTb
netnsa — pebpo, KOTOpoe HAUMHAETCA N 3aKaHYMBAETCA B OA4HOM U TOM Ke BEPLUMNHE.

MOKHO NOCTYNUTb MHaYe: ANA KaXKA0ro y3/1a NepeyncanTb BCe Y3/bl, C KOTOPbIMM CBA3AH AaHHbIN
y3en. B atom caydae mbl NOAY4YMM CIUCOK CMEMKHOCTU. [JNA pacCMOTPEHHOro rpada CIMCOK CMEXHOCTH
BbIFNAAMUT TaK:

(A(B,C),B(A C D), C(A B,C D),D(B,C)

MaTpuua CMEXHOCTU (M CMUCOK CMEMKHOCTM) He AAOT HUKAKOW MHPOPMALMM O TOM, KaK UMEHHO
pacnonoXeHbl y31bl ApYr OTHOCMTENbHO Apyra. Ons Tabauvubl, NpMBEAEHHON Bbile, BO3MOXHbI, Ha-
npumep, Takme BapmaHThbI:

eé’@ ’z
eeeee@ ©
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B paccmoTpeHHOM npumepe Bce y3/bl CBA3AHbI, TO €CTb, MeXXAy /060l Napoi y3noB cylecTsyeT
nNyTb — NOC/Ie0BATENBbHOCTb pebep, MO KOTOPbIM MOXHO NePenTN U3 OAHOTO y3/1a B Apyroi. Takon rpad
Ha3blBAETCA CBA3HbLIM.

CBA3HbIN rpad — 370 rpad, B KOTOPOM BCE Y3/bl CBA3AHbI.

Tenepb npeactaBbTe cebe, yto goporn Bactokn — ConHueso, Bactoku —FpubHoe u MpubHoe —
AirogHoe 3aBanNA0 CHErom (1M Pa3mMblNo AOXKAEM) TaK, YTO NO HUM HE NPONTU U He NPOeXaTb.

/

ConHueso ‘\_’,_\\’", e e’

lpnbHoe

Baciokn ~ o _® ArogHoe ‘—‘ e
~ -

3Ty cxemy TOXKe MOMKHO cYMTaTb rpadom (oOHa NoaxoLuT Nog, onpesesieHne), HO B TaKom rpade ecTb ABe
HecBA3aHHbIE YacTW, KarK4as M3 KOTOPbIX — CBA3HbIA rpad. Takue 4YacTM HasblBalOT KOMMOHEHTaMM
CBA3HOCTU.

BcnomuHaa maTepuan npeablayLLero nyHKTa, MOXHO CAENATb BbIBOA, YTO AEPEBO — 3TO YACTHbIN
cnyyan ceasHoro rpada. Ho y Hero ectb 04HO BaXHOE CBOMCTBO — B AEePEBE HET 3aMKHYTbIX NyTen (YuK-
n08). Npad B nocnegHeM NpuUMepe He ABAAETCA AEPEBOM, MOTOMY UYTO B HEM ecTb UnKAbl: ABCA, BCDB,
ABCDA.

[epeBo — 370 CBA3HbIN rpad, B KOTOPOM HET LINKJ/IOB.

Ecnv B nepBom npumepe € AOPOraMu HAC MHTEPECYIOT eLe U PACCTOAHUSA MeXAY NOoCeaKaMu, Ka-
/101 CBA3U HYXXHO COMOCTaBUTb Ynco (Bec).

2
)
ConHueso @, 8 _ ' _ -~ 8 ‘
o= @ G

" | lpnbHoe
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6

Takoit rpa¢ HasbiBaeTCA B3BELWEHHbIM, MOCKOJIbKY KaXkgoe pebpo MmeeT cBoil Bec. B peanbHbIx 3aga4ax
3TO MOMKeT 6bITb HE TO/IbKO PACCTOAHME, HO U, HanNpUMep, CTOMMOCTb Npoesaa UAn Apyras BeiMymHa.

Kak xpaHuTb MHpopmaLmio o Takom rpade? OTBET HanpalLuMBaeTCA caM COHOM — HYXKHO B Tabanuy
3anucbiBaTb He 1 nam 0, a Bec pebpa. Ecam cBA3KM Mmexkay ABYMSA Yy3/1aMM HET, Ha bymare MOXKHO OCTaBUTb
AYenKy TabnumLbl NyCTON, a NPU XPaHEHUN B NAMATU KOMMbIOTEPA 3aMNMUCbIBaTb B HEE YCAOBHbIM Kog, Ha-
npumep, —1. Takaa Tabanua HasblBaeTcs secosoli mMampuueli, NOTOMY YTO COAEpP*KUT Beca pebep. B
OAHHOM C/ly4ae OHa BbIFNAAMUT TaK:

A B C D
A 12 8
B 12 5 6
C 8 5 2
D 6 4
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TakKe KaK 1 maTpuLa CMEeXHOCTW, BeCOBaa MaTpuLia CMMMETPUYHa OTHOCUTENbHO AMaroHanu. [ige nyc-
Tble AYEKM rOBOPAT O TOM, YTO MexKAy y3n1amu A 1 D HeT cBa3u.

Ecnn B rpade HEMHOro y3/10B, BECOBasA MaTpuLa NO3BOAAET JIEFKO ONPeaeUTb HauAyULWnii map-
LWPYT U3 OLHOIO y3/1a B APYron NpocTbim nepebopom BapmaHToB. PaccmoTpum rpad, 3afaHHbIM BECOBOM
mMaTpuuein (YMcna onpegensoT CTOMMOCTb NOE34AKN MeXKAY COCeAHUMM MYHKTaMM):

A|B|C|D|E
A 3|1
B 4151
C| 3|4 2
D|1|5 1
E 1121

Haligem Hannydwuii nytb 3 A B B — Takoi, npu KoTopom obwan cTOMMOCTb NOE34AKM MUHMMA/bHASA.
CHayana BMAMM, 4TO U3 NyHKTa A Hanpamyto B B exaTb Hesb3s, @ MOXHO exaTb To/bKo B C 1 D. N306pa-
3MM 3TO Ha cxeme:

Yuncna oKoso Kaxkaoro pebep nokasbiBalOT CTOMMOCTb NOE3AKM MO 3TOMY Y4acTKy, a MHAEKCbI Y Ha3Ba-
HWIA Y3108 NMOKa3blBatoT 06LLyt0 CTOMMOCTb NPoe3Aa B AaHHbIN y3en n3s y3na A.

Tenepb pasbepem BapuaHTbl fanbHelwero AsuKeHnsa n3 yana C (y3en A y»Ke He Hy»KHO paccmart-
pWBaTb, TaK KaK Mbl U3 HEFO NPULLAN).

Buaum, uto 13 C cpasy MOXKHO MonacTb B B, CTOMMOCTb Npoesaa B 3TOM cayyae paBHa 7. Ho, BO3MOMKHO,
3TO He CaMblil NIYYLLIMIA BapMaHT, U HY}KHO NPOBEPUTDL eLLe NyTb Yepes y3en E. [ecTBMTeNIbHO, OKa3blBa-
eTCA, YTO MOKHO COKPaTMUTb CTOMMOCTb A0 6:

Mccneposath Aanblie MapLupyT, cogepskawmin uenovky ACED, HeT cmbicia, NOTOMY YTO ero CTOMMOCTb
ABHO 6yaeT 6onblue 6. AHaNIOrMYHO CTPOUM BTOPYHO YacCTb CXeMbl (Bbl A0rafainch, YTO OHa NPeACTaBsA-
eT coboit aepeso!).

Takum obpasom, oNTUManbHbIA (Hannyuwmnin) mapwpyt — ADEB, ero ctroumocTtb — 3. Mapuwpytbl ACED n
ADEC, He goweawve o y3na B, panee npoBepATb HE HYXKHO, OHWU He YyAyyLlaT pe3yibTarT.
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KoHeuHo, gna 6onee cnoxHbix rpadosB metom nepebopa paboTaeT OYeHb [0/r0, MO3TOMY MUC-
nonb3ytotca 6osee coseplleHHble (HO 60/iee CNOXKHbIE) METOAbl, O KOTOPbIX Mbl MOroBopuUmM B 11-m
Knacce.

HaBepHoe, Bbl 3aMeTWUAM, YTO MNPU U306paKEHUN AepeBbeB, KOTOPbIE ONUCLIBAIOT MEepapXuio
(nogunHeHMe), Mbl CTaBMAN CTPENKN OT BEPXHUX YPOBHEN K HUMKHMM. ITO O3HAYaeT, YTo ANA KaXKAoro
pebpa yKasblBaeTCs HanpasJeHWe, U ABUraTbCA MOXKHO TOIbKO MO CTPesikaM, HO He HaobopoT. TaKow
rpad HasbIBaeTCA OPUEHMUPOBAHHbLIM (MNN KOPOTKO opepagom). OH MOMKET CAYHKUTb, HaNpUmep, Mo-
[Aenblo CUCTEMBI AOPOT C OAHOCTOPOHHMM ABUMKEHWeM. MaTpuLa CMeXHOCTU U BecoBas maTpuua aas
oprpada yke He 0b6sA3aTeNIbHO BYAYT CUMMETPUYHBIMM.

Ha aToit cxeme BCero gse AOPOrM C ABYCTOPOHHUM ABUMEHMEM, MO OCTANIbHbIM MOXHO exaTb
TOJIbKO B OZLHY CTOPOHY:

ConHueso 8
H lpnbHoe @ 8 e A|B|C|D
12 A 12
4 12| > 4 B | 12 5|6
C 4
Bactoku AroaHoe e Q
p 6 D 4

Pebpa B oprpade HasbiBatoT dyzamu. [lyra, B oTan4yme oT pebpa, MMeeT Havyano U KoHel,

e KOHmpO./leble 80Nnpocsl

YT1o TaKoe CTpyKTypa?
Y710 TaKoe CTPYKTYpUpoBaHUE MHPOPMaLMN? 3a4EM OHO HYKHO?
Y70 Takoe andaBUTHbIN NopAAoK? Kak NnocTynatoT, ecam HavaibHble CUMBOJIbI C10B COBNann?

A wnN e

PacckarkmTe, Kak MCNONb3YIOTCA Or1laBNeHUe, C0Bapb U UHAEKC ANs ObICTPOro MOUCKA HYXKHOM

nHpopmauum. Yem sTn cpeacTBa OTIMHAOTCA APYT OT Apyra?

5.  Kakvmu cnocobamm MoXKHO 3a4aTb MHOXKECTBO? YTO TaKoe NycToe MHOXKecTBO?

6. [pusegute NnpMmepbl MHOXECTB.

7. Yem OTAMYAOTCA MHOMKECTBO WU IMHEMHbIA CNINCOK?

8. Yrto Takoe ovepesnb? MNpuBeaute Nnpumepsl.

9. Yto Takoe cTeK? Yem OH oT/inyaeTcs oT ovepean? MNpuseante npumepsbl.

10. PacwudpyiTe aHrnmickne cokpauwteHma LIFO u FIFO.

11. Kakas cTpyKTypa no3BosseT 06beANHUTb BO3MOMXKHOCTM CTEKA U ouepean?

12. Yvo Takoe matpuua?

13. Kak MOXHO0 3anucaTb Tab/iMYHbIe AaHHble B BUAE CMIMCKA?

14. Yvo TaKoe nepapxma? MpuseguTte npumepsbl.

15. BcnomHuTe M3BecTHble BaM KnaccnudpuKaLlmm, KOTopble Bbl M3y4aan Ha APYyrux npegmeTax.

16. Kak Ha3biBaeTcA COOTBETCTBYIOLWAA CTPYKTypa B MHPopMaTmKe?

17. 470 TaKoe «KOPEeHb», KIUCT», KPOAUTENDbY, KCbIH», KNPEAOK», KMOTOMOK»?

18. B pepeBe 4 NOTOMKA M BCE OHU ABAAKOTCA MNCTbAMU. HapucyiTe 310 Aepeso. CKOMbKO B HEM Y3-
nos?

19. Y10 TaKoe «nec»?

20. Buem pasHULA MeXKAY NOHATUAMM «pebpo» M «ayra»?

21. Buem OT/InUYME NOHATUIN «AEPEBOY, «Necy, «rpad»?

22. Kakol rpad HasbIiBaeTCs CBA3HbIM?

23. Y70 TaKOE KOMMOHEHTA CBA3HOCTU?

24. Y7o Takoe netna? Kak no matpuue CMeXHOCTM onpeaenuT, ectb v NeTau B rpade?
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25. BbibepuTe Hanbonee NoaxoaALMIN cNOCob CTPYKTYPUPOBaHMA MHGOPMALMM ANS XPaHEHWUA
a) [aHHbIX MO KPyMHEenwWMm o3epam M1pa;
6) peuenTa NPUroTOBAEHMA LWALLABIKA;
B) CXEMbl }KenesHbIX 40pOor;
r) cxembl pasmelleHua dpaiinos Ha Gpasw-aucke.
26. Yto Takoe oprpad? Korga pna npenctaBneHMA AaHHbIX Mcnosab3ytoTca oprpadbl? Mpuseaute
npumepsl.

3adauu

1. OnpenenuTte BbliparkeHWs, COOTBETCTBYIOWME KaXKAOMYy U3 LepeBbeB, B KHOPMAIbHOM» BUAE CO
CKOOKamu (3Ty Gopmy Ha3bIBAIOT UHGUKCHOU — onepaLma 3anucbiBaeTcs Mexoy AaHHbimK). MNo-
CTpOMTE ANA KaXKA0ro U3 HUX NOCTOUKCHYIO dopmy.

a) 6) B)

2. NocTpownTe AepeBbA, COOTBETCTBYIOLWMNE CAEAYHOWUM apUdMETUUYECKUM BblParKeHMUAM. 3anuwunTe
3T BblpaxkeHna B NpedUKCHOM 1 NocTOUKCHON popmax.
a) (a+b) * (c+2*d) B) (a+b+2*c) *d
6) (2*a-3*d) *c+2*b r) 3*a-(2*b+c) *d
3. BbluUCAMTE BbIpaXKeHMe, 3anMcaHHoOe B NOCTOUKCHOMN popme
a) 126 +7 3 -1-*12 +
6) 12 10 -57 + * 7 -2 *
B) 56789 + -+ -
r) 54321----
3anuwunte ero B MHOUKCHON M B npeduKcHOM popmax. MNocTpoliTe AepeBo, COOTBETCTBYHOLLEE
3TOMY Bblpa)KeHuto. EQMHCTBEHHO /M Takoe AepeBo? B sTom AepeBe HA30BUTE KOPEHb, INCTbA U
NPOMEKYTOUHbIE Y3/1bl.
(OTBeT: 66; 34; 9; 3)

4. Hapwucyinte rpad, B KOTOPOM 5 BEpLINH U TPU KOMMNOHEHTbI CBA3HOCTU. [locTponTe ero matpuuy
CMEKHOCTH.

5. CTpyKTypupyiTe 3Ty MHbopmaLmto pasHbiMu cnocobamm: «Mexay nocenkamu BepxHue Bactoku
1 HxkHMe Bactoku ectb npocenoyHan gopora gavHon 10 km. Ceno CepreeBo coeguHseTca ABymaA
acdanbToBbIMK LWIOCCE C HUXKHUMK Bactokamu (22 Km) 1 BepxHumm Bactokamm (16 km). B ConHeu-
HOEe MOXHO foexaTb To/IbKo n3 CepreeBa no rpyHToBoM gopore (5 Km)». MOXHO /M cKas3aTb, Kak
TOYHO PACMOJIOXKEHbI 3TU NYHKTbI?

6. [na rpada, nony4yeHHOro B npeablayLiei 3agaye, NOCTPONTE MAaTPULY CMEXHOCTU, CIIUCOK CMEX-
HOCTM, BECOBYIO MaTpuLy. AABnsAeTcA v 3ToT rpad gepesom?
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7. TocTpoiiTe MaTpULLbl CMEKHOCTU M BECOBblE MaTpULbl ANA KaxK4oro rpada:

8. Moctpolite rpadbl, COOTBETCTBYIOWME KaXKA0M U3 MaTPUL, CMEKHOCTHU:

a 0) B) r)
A|B|C|D|E A|B|C|D|E A/ B|C|D|E A|B|C|D|E
A oj1(1]|o0 A 0O[1(|1]|1 A 0O[1(|1]|1 A ojof1]|o0
B| O 1/0(1 B|O 1/0(0 B| O 1/0(1 B|O 1/0(1
Cl1]|1 0|1 Cl1|1 0|1 Cl1/|1 0|1 cC|0|1 1|1
D|1/0|0 0 D|1/0|0 0 D|1 0 0 D|1 1 0
E(O(1|1]0 E|1|(0|1]0 E(1(1]|1]0 E|O|1|1]0
9. MNocTpoliite rpadbl, COOTBETCTBYIOLME KaXKA0M U3 BECOBbIX MATPULL:
a) 6) B) r)
A(B|C|D|E AB|C|D|E A(B|C|D|E A(B|C|D|E
A 43 7 A 2|5 6 A 212|6 A 512 6
B|4 2 B |2 3 B 2 B|5 5
C| 3 6 C|5 C|2 2 C|2 2
D 2|6 1 D 3 1 D|2|2]|2 D 512 3
E|7 1 E|6 1 E|6 E|6 3

10. CToMMOCTb NepPeBO30K MeXKAY NyHKTamMM, KOTopble A8 KpaTKocTU 0603HayeHbl bykBamu A, B, C,
D u E, 3agaeTtca Tabnunueit (BecoBon matpuuel rpada). HyKHO nepeBesTu rpys us nyHkTa A B
NYHKT B. 1A Ka)goro v3 YeTbipex BapMaHTOB OMpeaennte ONTUMajbHbIA MapLIpPyT U NOJHYIO
CTOMMOCTb NEPEBO3KM.

a) 6) B) r)
A|B|C|D|E A|B|C|D|E A|B|C E A|B|C|D|E
A 3|1 A 3111 A 3|14 A 1
B 4 2 B 4 B 4 2 B 4 1
C(3|4 2 C 4 2 C(3|4 2 C 4 4|2
D|1 D|1 D|1 D|1 4
E 2|2 E|1 2 E| 4|22 E 112
11. MocTtpounTte oprpad, COOTBETCTBYHOLMIN KaXKa0M U3 3TUX Tabaunu,
a) 6) B) r)
A|B|C|D|E A|B|C|D|E A|B|C|D|E A|B|[C|D|E
A 3|11 A 5111 A 3|11/|4 A 1
B|?2 4 2 B 6|4 B 4 2 B 4 1
C|3 C|3|4 2 C 4 2 C(3|4 4|2
D|1 D 2 D D 1|2|4
E 2 E 3 E| 4 2 E|1]|1|2
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