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MoHsaTne nHdopmaumm . - —
CBouncrea nHcpopmauum R
PasnuuHble noaxoabl K onpeaeneHunto = ]
Konu4yecTtsa nHgopmMaumm




WHPOPMALIUA

(nar. informatio) — cBeaeHune, pasbsacHeHWe, 03HaKOMINEHMeE.

Bba3oBble NOHATUSA:

[eomeTpus VHdopmaTuka
Toyka, npamas, NSI0CKOCTb NHpopmauuns

OnpeneneHne 6a3oBbIX NOHATUA HEBO3MOXXHO BbIPa3nTb
yepes apyrue, boriee NpocTble NOHATUS.

CopepkaHne 6a30BbIX MOHATUN NOACHSAETCA Ha NpuMepax Unu
BbISIBIAETCHA NYTEM NX COMNOCTaBIIEHUS
C cogep)xaHnem Opyrmx NOHATUN.



WHPOPMALIUA

[ToHATHE «MHOopMaUna» sBNsaeTcs obLeHayYHbIM,
ncnosnb3yeTtcs B UHPopmaTuke, pusmke,
KnoepHeTuke, bmonornm n ap. Haykax

dusnka

PaccmartpuBaetcd
Mepa CNOXXHOCTU U
ynops4o04eHHOCTH
CUCTEMDI;
AHTUIHTPOMUSA NNK
QHTpONUSA ¢ 0OpaTHbIM
3HaKoOM

buonorug

CBsA3bIBaeTCA C
Lenecoobpa3sHbIM
noBeageHnem
XUBOTHbIX

Ucnonb3yetca B CBA3N
C uccrnenoBaHNAMHU
MEXaHU3MOB
HacneLCTBEHHOCTU

KnbepHeTtuka

CBsA3aHo C
npoueccamu
ynpasneHus B
CITOXKHbIX CUCTEMAX
(>KMBbIX OpraHmM3amMax
NN TEXHNYECKUX
YCTPOWCTBAX)



CBOUCTBA MH®OPMALIUU

IMOHATHOCTbL
IMones3HocCTb
IlocTOBEPHOCTDL
AKTYyanbHOCTb
lMonHoTa

TOYHOCTb

OOHy 1 Ty XXe MHpopMauuno pasHbie Noan
MOTyT OLLEHUTb MO pasHoOMY



NW3SMEPEHUWUE MHO®OPMALIUA

NHOOPMALIVIS Moaxoabl K UBMEPEHMUIO
NHOpMaL MK
NO OTHOLLUEHMIO NO OTHOLLUEHMIO K BepoATHOCTHbLIN AndaBunTHbIN
K HYeJNnnoBeKYy TeXHN4YEeCKUM nogxon noaxon
yCcTponcTBam
Yepes Yepes konuyecTteo
3HaHusA NocnepoBaTenbLHOCTbL HeonpenerneHHOCTb CUMBOINOB C
CMMBOJIOB, CUTHaNoB 3HaHUN C Y4eTOM y4yeTom
BEPOATHOCTU nHdopMaLUOHHOro
coObITUN Beca CUMBOJIOB




M3SMEPEHVWE MHO®OPMALIUM:
BEepPOATHOCTHbLIN noaxoA

UHpopmaumna ans YenoBeka — 3TO 3HAHUSA

HEe3HaHWne

UHpopmaumsa, KOTopyro norny4vaeTt Yyenosek, NPUBOAUT K
YMEHbLUEHWNIO HeoNnpeaeneHHoCTU 3HaHum




WSMEPEHUWUE UH®OPMALIUA

WUHpopmaunsa, KOTopyro Nony4vaeT YyenoBek, NpUBOAUT K
YMEHbLUEHU0 HeonpeaeneHHOCTU 3HaHUN

—

Bo3MOXHble cOObITUS. [Mpownsolleawee cobbiTne
OHKM paBHOBEPOATHbLI

>/

CoobLieHne o pesynerate NPUBOAUT B YMEHBLLUEHUIO
HeonpeaeneHHOCTU Hallux 3HaHUU B 2 pa3sa.



USMEPEHUWUE UHPOPMALIUA

CKOIbKO paBHOBEPOATHbLIX COOLITUN MOXET NMPON3OUTU NpWU
bpocaHnn paBHOCTOPOHHEWN YETbIPEXTPAHHOW NUPaMUNAKMU,
LLIeCTUIpaHHOro Kyba?

— 7

~ B

B0 CKONMbKO pa3 yMeHbLUNTCS HeonpeaeneHHOCTb
HaLLIMX 3HAHUM NPU HACTYMNSIEHUN 3TUX COBbLITUN?



WSMEPEHUWUE UH®OPMALIUA

EavHuuen konunyectsa MHdopmauum siensietca 1 out —
BennMymnHa, ymeHbluawuwasa HeonpeaeneHHOCTb B ABa pasa.

Kakoe konnyectso nHgopmMaumm nosiyyeHo
Npu HaCTynneHnn cobbliTna?



USMEPEHUWUE UHPOPMALIUA

1 6anT = 236uT = 8 Ut

1 KGant = 2'° 6ant = 1024 Gant
1 M6anT = 2'° Kéaiit = 1024 Kbaiit
1 [6ant = 2'° MGant = 1024 M6awT




WSMEPEHUWUE UH®OPMALIUA

KakoBa cBA3b MeXay KONMYEeCTBOM BO3MOXHbIX CODbITUN U
KONIMYECTBOM MOJSTy4YEHHON MHGOpMaLnUnN?

KonnyecTtBo BO3MOXHbIX KonuyectBo nony4yeHHOU
coObITUN nHpopmaumnm

1 BUT — BENUYMHA, YMeHbLLaloLWas HeonpeaeneHHoCTb B Ba pa3a




NW3IMEPEHVWE MHOOPMALIUN:
coaepxaTtenbHbIN (BepOATHOCTHbLIN) noaxoA

[1na paBHOBEPOATHbLIX COObLITUIA:

N 21 roe N — KonmyecTBO BO3MOXXHbIX COObITUN,
— I — Konn4yecTBO MHG OpPpMaLK

[ns coObITNK ¢ pasnuyHbiMn BepoAaTHOCTAMU (dbopmyna LLieHHoHa):

N roe N — KonmyecTBO BO3MOXHbIX COObITUN,
= —Z D; log2 P, I — konn4yecTBO NHOPMaLK,
i=1 . — BEPOSATHOCTb i-ro cobbITHSA




PELUEHWUE 3A0AM

Kakoe konun4yectBo MHdopmMauun HeceT B cebe coobLleHne
O TOM, YTO Hy>KHasi BaM nporpamMmma HaxogmTcs Ha OgHOu U3
BOCbMW OANCKET?

N =2

8§ =2

OtBeT: 3 OuTa



PEWWEHUE 3A0AM

Kakoe konun4ectBo MHdOpMaLmn NoMy4YmT BTOPOU UTPOK Mpu
nurpe B KPECTUKU-HOMUKN Ha rnosie 8x8 nocre nepsoro xoaa
NepBOro Urpoka, UrparoLLero Kpectukamm?

N =2

64 = 2!

OtBeT: 6 OUT



PELUEHWUE 3A0AM

Coo0LleHme 0 ToM, YTO Ball APYr XKMBET Ha OECATOM 3Taxe
HeceT B cebe 4 buta nnpopmaunmn. CKornbKo ataken B gome?

N =2

NEYA

OtBeT: 16



PEWWEHUE 3A0AM

1. B pyneTtke obuiee konn4yecTBo NMyHOK paBHO 128. Kakoe
KONMMYEeCTBO MHJOOpMaLUM Mbl NONYYUM NMPU OCTAHOBKE
LapuKa B OgHOW N3 JSTYHOK?

2. NpoucxoanT BeIOOP OOHOWM KapTbl U3 KONoAabl B 32 KapThl.
Kakoe konnyectBo MHopmMaunm Mbl Nosyuymm npu Belbope
OOHOW KapTbl?

3. CooblieHune o Tom, 4YTo leTn XKX1MBeT BO BTOPOM noabesae,
HeceT 3 buta nHdopmauun. CKonbKo noabesqoB B AomMe?

4. B wkonbHOM bmubnunoTteke 16 ctennaxemn ¢ kKHuramu. Ha
Kaxkaom ctennaxe 8 nonok. bubnmortekapb coobwun lNeTte, 4TO
HY>KHasl eMY KHUra HaxoguTCcAa Ha MATOM CTenna)Xe Ha TPeTbeN
cBepxy nosike. Kakoe konn4yectso MHdopmauun nepenan
bnbnnortekaps lete?



PEWWEHUE 3A0AM

5. pun yragbiBaHuUn Lenoro 4Ynucna B ananasoHe ot 1 go N
6birio nony4eHo 7 6ut nHdopmauun. Hemy paBsHo N?

6. [Npwn yragsiBaHMN LENOro Yncra B HEKOTOPOM Ananas3oHe
ObIr10 nosnyyYeHo 6 6ut nHdopmaumn. CKONbLKO YMCEN COOAEPXKNT
9TOT Anana3oH?

/. Kakoe konn4yecTtBo MHGOpMaLum O LIBETE BbIHYTOrO LLApuKa
OyaeT nosiy4yeHo, ecriv B HENPO3pPa4YHOM MNaKkeTe XPaHATCA:
25 6enbIx, 25 KpacHbIX, 25 CUHUX N 25 3eNEHbIX LWapnKoB?

8. Kakoe konnyecTso BOMPOCOB AOCTATOMHO 3a4aTb Ballemy
cobeceiHuKY, YTOObI TOYHO oNpeaennuTb AEeHb U MECSL, ero
POXOEHNA?



PEWWEHUE 3A0AM

Kakoe konn4yectBo nMHdopmMaLun O LBETE BbIHYTOMO LWapuKa
BbyneTt nony4eHo, ecrivm B HEMPO3PaAYHOM MaKeTe XPaHSATCS:
10 Genbix, 20 kpacHbIX, 30 cnHMX 1 40 3eMeHbIX LWapuKkoB?

N
I=-) p,log, p,
i=1
P.. =10/100 = 0,1 P_ =30/100=0,3
P = 20/100=0,2 P =40/100=04
KpacH. 3en.

| =-(0,1"log,0,1 + 0,2°l0g,0,2 + 0,3:l0g,0,3 + 0,4-log,0,4) = 1,85 buta
OTBerT: 1,85 buTta



PEWWEHUE 3A0AM

/. Kakoe konnyecTtBo MHGOpMaLum O LBETE BbIHYTOrO LLAapuKa
BbyneTt nony4eHo, ecrivm B HEMPO3PaAYHOM MaKeTe XPaHSATCS:
30 6enbix, 30 kpacHbIX, 30 cuHUX 1 10 3eneHbIX LWapuKoB?

8. 3anonHuTe npornyckn Yncnamum:

5 Kbant=_ OGaut = 6urt
__Kbaut = bant = 12288 out
~_Kbaut = 6ant =213 out
___'bant = 1536 Mbant = Kbant

512 KoanT = 27 6ant = 27 out



M3IMEPEHUWE NHOOPMALIUNN:
andaBUTHbLIN NogxoA

[No3BonseT onpegennTb KONMMYecTBO MHoOpMaLMK B TEKCTE,
OTBMNeKasicb OT coepkaHusi MHpopmMaLmMm, BOCIPUHUMAS ee
Kak nocrnenoBaTeribHOCTb 3HAKOB.

AJ'ICbaBI/IT — MHOXEeCTBO CMMBOJ10B, NCIMOJib3yeMbIX A4 3alriMcu

TeKcTa.
MolHocTb andaBuTa — NnofiHOE KoNMmM4yecTBO CUMMBOSIOB B

andasuTe.

Ecnn gonyctuTtb, YTO BCE CMMBOILI andaBnTa BCTpeYatoTcs B
TEKCTE C OAMHAKOBOW 4YacTOTOM (PaBHOBEPOATHO), TO ANS
onpegeneHna KkonnmyectTea MHopmaumm MoXxHO
BOCIMOJS1Ib30BaTbLCA POPMYNOW:

N =2




M3IMEPEHUWE NHOOPMALIUNN:
andaBUTHbLIN NogxoA

[nsa pycckoro andasura (6e3 6ykBbl €):

MoLlHocTb andasnTa (KonnM4yecTBO PaBHOBEPOATHBIX COOLITUN
N) =32,

TOraa KormmyecTBo MHAopMauuun |, KoTopoe HeceT Kaxabln
CUMBOI1, BblYMCNAETCA No popmyne:

32 =2

N paBHO 5 OUT.

Kakoe KkonnyectBo MHOpMaLnn HeCceT OgMH CUMBOI
andasuta MoLHOCTLIO 2, 4, 8, 16, 256 cumBOnoB?



M3IMEPEHUWE NHOOPMALIUNN:
andaBUTHbLIN NogxoA

AndhaBnT U3 256 CMMBOOB UCMOSIb3YETCH
ONns npeacTtaBfieHNsa TEKCTOB B KOMIMbIOTEpPE.

[TycTb K — KONM4ecTBO CMMBOJSIOB B TEKCTE,
| — MHOOPMALIMOHHBLIN «BEC» OOHOr0 CMMBONA.

Torga npu andasMTHOM noaxoae pasmMmep MHgopmauun,
cogepXallencsa B Tekcte |, Bbluncnsaerca no gpopmyne:




PELWUEHUWE 3A0A4

1. KHura, HabpaHHasa ¢ noMoLlbo KoMmnbloTepa, coaepxmnt 150
cTpaHuu. Ha kaxgon ctpaHuue — 40 CTpoK, B KaXkgowu CTpoke —
60 cumBonoB. Kakon o6bem nHdopmaunm B KHUre?

2. Andbasut nnemeHn Mynestn coctouTt U3 8 byks. Kakoe
KONIM4YeCTBO MHdOpMaLMKM HECET ofiHa ByKBa 3TOro
andasunta?

3. CoobulieHmne, 3anucaHHoe bykBamun U3 64-x CUMBOJSIbHOIO
andasuTta, cogepxut 20 cumBonoB. Kakon oobem
NHopMaLnmM OHO HeceT?

4. "HdbopmaunoHHoe coobuieHne obbemom 1,5 KbaunTta
cooepxunt 3072 cumBona. CKOSIbKO CUMBONOB COAEPXKUT
andaBuT, NPU NOMOLLM KOTOPOro 3anncaHo 3To coobLleHne?



PELWUEHUWE 3A0A4

5. Obbem coobuieHust, cogepxauiero 2048 cMmBOnoB,
coctaBun 1/512 yacte Mbanta. KakoB pasmep andgasuTta, c
MOMOLLIbKO KOTOPOro 3anmcaHo coobLeHne?

6. CKOSIbKO CMMBOMOB COCTaBNSIET COOOLLEHME, 3anNUCaHHOE C
nomMoLlbo 16-T cMMBONBLHOIO andasuTa, ecrnn obbLEM €ro
coctaBun 1/16 yacte Mb6anta?

7. CKonbKko knnobamtoB coctaBuT coodbLieHne ns 384
CUMBOJSIOB 16-TK cMmBOnbLHOro andasnta?

8. CoobulieHne 3aHMMaEeT 3 cTpaHuLbl Mo 25 CTpoK. B kaxaon
cTpoke 3anucaHo no 60 cumBonoB. CKOMbKO CMMBOJSIOB B 9TOM
andaBuTe, ecrnn Bce coobLieHne cogepxut 1125 6ant?



9. [1nga 3anucu coobLlleHns ncronb3oBanca 64-x CUMBOIbHbLIN
andaesut. Kaxkgasa ctpaHunua cogepxut 30 cTpok. Bee
coobuleHne cogepXxut 8775 bant nHpopmaumm n 3aHMMaeT 6
cTpaHuy. CKonbKO CMMBOSOB B CTPOKE?

10. CoobLieHne 3aHnmaeT 2 ctpaHuubl n cogepxmnt 1/16 Kbant
MHopmauun. Ha kaxgon ctpaHumue 3anncaHo 256 CMMBOJIOB.
KakoBa mMowHOCTb andasnta?

11. Nonb3oBaTenb KOMMbOTEPA, XOPOLLO BflageoLmnmn HaBbliKaMu
BBO4A MH(OpMaLMKM C KnaBnaTypbl, MOXET BBOANTb B MUHYTY
100 3HakoB. MouwHOCTb andgasnTta, MCNOMbL3yeMOoro B
KOMMbIOTEPE, paBHa 256. Kakoe Konn4ecTteBo MHdopmMmaumn B
BGanTax MoXeT BBECTU Mosib3oBaTesib 3a 1 MUHYTY.

12. CKopocCTb YTeHna ydeHuka 10 krnacca coctaenser
npubnmnantenbHo 250 cMMBOSIOB B MUHYTY. [NPUHAB MOLLIHOCTb
ncnonb3yemMoro andasuta 3a 64, onpegenute, Kakon obbLem
MHOPMaUNK B KUTobanTax NonyynuT y4eHuK, ecrim oH oyaer
HenpepbIBHO YMTaTb B TedyeHne 40 MUHYT.



