BepoATHOCTHLIM NoaxoA K
onpepeneHUIo KonnyecrtBa
nHdopmauum.
Popmyna LLleHHOHa

10 Knnacc



I1NnSa BbIMUCIIeHUA KorinyecTBa

nHcpopmaLumm B COOOLLLEHNN O

HepaBHOBEPOATHOM COObLITUMN

MCMNONb3YIOT crieayroLwyto dopmyny:
=log (1/p)

roe

| — 9TO KONMYeCTBO MHQOPMaLInW,

p — BEPOATHOCTb CODBLITUSA.



BeposaATHOCTb COObLITUSA BblpaXKaeTcs B
AONSAX eAUHULbI N BbIMUCTIAETCSH NO

dopmyne:
p=K/N
roe
K — BennymnHa, nokasbiBatoLLlasi CKObKO pa3
NMPOU30LLNO UHTEPECYIOLLIEE HAC CODbLITHE,

N — oOLLee YMCNo BO3MOXHbIX UCXOO0B
Kakoro-To npouecca.



3ajava: Bbabywka ucrneksa 8 NUPOXKOe8 ¢ Karycmol, 24 nupoxKoe ¢
noeudsiom. Mawa cbesia 0OUH NMUPOXXOK. Bbivuciiumb eeposimHOCMb
eblibopa nupoXxkKa ¢ pa3Hol Ha4YUHKOU U KoJsiudecmeo UHgopmMmayuu,
Komopoe rnpu 3mom 61510 nos1y4YeHo.

PeweHue:

MycTtb K1 — 3TO KOJIU4YeCTBO NMUPOXKKOB C NOBMUATIOM, K1=Z4

KZ — KOJIM4ECTBO NUPOXKOB C KanyCTOM, K2=8

N — o6wee konuuectso nupoxkos, N = K1 +K2=24+8=32
BepoATHOCTL BbIGOpa NUPOXKKa C NOBUAOM: p1=24/32=3/4=0,75.

BeposiTHOCTL BbIGOpa NMpoOXKa ¢ KanycTOM: p2=8/32=1/4=0,25.
O6pallaem BHUMaHWE Y4alUMXCH Ha TO, YTO B CYMMe BCe BEPOATHOCTM AatoT 1.

Bbiuucnum KkonuyecTtBo MHopmauuu, cogepkawleecs B coobweHunn, yto Mawa
BblOpana nMpoXxoK ¢ NoBUANOM:

|,=log,(1/p )= log,(1/0,75)= log,1,3=1,15470 OuT.
Bbluncnum Konmnyectso MHchopmaLum, coaepkaileecs B COOOLEHUU, €CIU Oblin
BblIOpaH NUPOXOK C KanyCTOM:

|,=log,(1/p,)=log,(1/0,25)= log,4=2 OwT.



KayecTBeHHYIO CBAI3b MeXAy
BEPOATHOCTbLIO COOLITUA U
KonnyectBom nHdopmauumu B
cooOLwWeHUn 06 3TOM COOLITUN MOXKHO
BbIPa3nUTb TaK: YeM MeHblUe
8epPOSIMHOCMb HEKOMOpPOo20 cobbimusi,
mem 6osibWe uHghopmayuu cooepxum
coobuweHue 06 amomMm cobbImuu.



Bonpoc: ckonbKo nony4ynm nidgpopmaumm
npu BbIOOpEe NMpPoOXKa noodoro Bnaa?

OTBETUTb Ha 3TOT BOMNPOC HaM NMOMOXET popMyna BblHYNCIIEHUS
KonunyecTtsa MHopmaumn anga coodbITUK C pasfnyHbIMU
BEPOATHOCTAMMU, KOTOPYHO Npeasioxmn B 1948 r. amepuKaHCKUN
NHXXeHep n matematuk K.LLIeHHOH.

Ecnu I-konnyecTtBo nHdopmaLum, N-KOnmM4ecTBO BO3MOXKHbIX
COObITUI, p. - BEPOSATHOCTU OTAENbHbIX CODLITUI, Fae | NPUHNMaET

3Ha4YeHus1 oT 1 40 N, TO KONMYEeCTBO MHopMaL MK Ansa cobbITUn ¢
Pa3nMYHbIMUN BEPOATHOCTAMU MOXHO OnpeaenuThb

N
I=-3 p;log,p,

?
=]

MOXHO pacnucaTb opMyny B TaKOM BUAE:

I=—(plogya o+ py-logy po+ py-logy o+ py-logapy+ + Py log, pyr)




PaccmoTpum cpopmyny Ha Haluem
npumMmepe:

=-(p,’log,p, + p,’log,p,)
=-(0,25- log,0,25+0,75- log,0,75)
~-(0,25+(-2)+0,75-(-0,42))
=0,815 OmMT



3adaya: B kop3uHe nexar 32 Knyoka
KpacHOMU 1 YepHowu wepctu. Cpean
HUX 4 KNyOKa KpaCcHOMU LLepPCTMU.
CkonbKo MHpopMaLunm HeceT
cooOLleHune, UTO AOCTanNun Knyook
KpacHou wepcTtu? CKoNbKo
MHopmMmaLumnmn HeceT coobLleHue,
4YTO AO0CTaNU KNyooK LuepcTn
nrodon oKpacku?
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‘MpumeHeHne AT Excel aons
pelleHns 3aAay Ha
HaxoXAeHWe Konn4ecTBa

Mﬂﬁggyﬁuuu




3adaya Ne1

B o3epe obutaeT 12500 okyHewn, 25000 neckapen, a Kapacen u WykK no 6250.
Kakoe konnyectBo MHdOpMaLIMM HECET COODLLEHME O NOBME PbIDbI KAaXXA0ro
Buaa. CKonbKo MHGOpMaLun Mbl NOSTy4MM, KOrda NOMMaeM Kakyr-HMbyab
pbIOY?

OaHo: K =12500; K =25000; KK= Km=6250

HauTtu: I In’ll(lu(l

Pel.ueHMe

Hal‘/'l,u,elvl obLuiee KonmyecTBo pbibbi:

K +K +K+K

Hamnelvl BepOFlTHOCTb NOBIN Kakaoro Bnaa pbiobl:

p=K/N;p =K /N;p = P, =K /N.

Havl,u,elvl KONU4ecTBO I/IHCbOpMaLI,I/II/I O nosne pblObI KaXaoro Bnaa:

=log,(1/p ); 1 =log,(1/p ); 1,71, =log, (1/p,)
Havm,eM KONM4ecTBO I/IHCbOpMaLI,I/II/I o nosne PbIObI mo6oro BMaa:

I=p,log,p,tp, log,p, +p log,p, +p, log,p,
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"‘pﬁ”COCTaBneHv‘M Tabnuubl Mbl OOIMKHbI
YYUTbIBATb:

- BBOO AaHHbIX (4TO A4aHO B YCNOBUMN).

- [loacyeT obLero Konn4yecTsa Yncna BO3MOXHbIX
ncxonos (popmyna N=K +K +...+K).

- [ToacyeT BEPOATHOCTU KaXKa0ro coobITUs
(dbopmyna p;= K/N).

- [logcyeTt KonnyecTBa MHPOPMaLINMK O KaXKa0M
npoucxogsiem cobbiTum (popmyna l.=log (1/p)).
- [loacyeT konnyecTBa NHOpPMaLMM A5 COObITUN
C pas3nMyHbIMU BEPOATHOCTAMM (dbopmMyna
LLleHHOHA).



Koa-po mudopyt o

BeposTHOTY | pposcxmwpes cobumiuns
| Cobbrma | YUmeo cobbmui |(P<KN) [=LOGy(LP) P*LOGyP)  [ETR'LOGSH,
2 OKyMb 12600 =B2$8%6 =L 06(1C2:2) =(2'L06{C2:2) )
3 neceaps 26000 =B3/$8%5 =L0G(11C3;2) =C3'L06(C32)
L Kapach 620 =B4/§8% =L0G(1/C4:2) =C4'LOG(C4:2)
5 Wyxa 6250 =B5/$855 =L0G(1IC5:2) =(5'L0G(CS:2)
5 Beero(N)  (=CYMM{B2:BS)




A 3 C D £ F
Koa-so
miopy. o
Uncsto Bcpomom 1P OMC X OAMUPIX

t Cobprmua |cobprmmi (P=K/N) coburmax  |P*LOG,(P) [I=-TF;*LOG,P;

2 [okyne | 12500] 02500 20000  -0,5000] 17500
3 neckapb 250001 0,5000 1,0000 05000

4 |Kapacb 6250 0,1250 3,0000 03750

5 6250 0,1250 3,0000 03750

¢ [Bcero ) | 5000 —




[pakTnyeckaa paborTa.

1.Coenatb TabnNM4YHyo Moaens Ars BblYMCIIEHNS KONMYecTBa
MHdoopmauun.

2. /icnonb3ys TabnuyHyto moaenb, caernaTb BblYUCNEHUSA K
3agade Ne2 pesynbraT BblMUCIIEHUA 3aHECTU B TETPadb.

\:

3adaya Ne2

B knacce 30 yenoBek. 3a KOHTPOJIbHYIO
paboTy no nHpopmaTuKe nonyyeHo 15
NATEPOK, 6 YeTBEepPOK, 8 TPOEK U 1 ABOUKA.
Kakoe konnyecTtBO MH(hOpMaUumn HeceT
coolOLueHne o ToM, YTO AHApPEeEeB NOosy4un
NATEepKy?



B C D
Koa-zo
mHdepM. o
Uneno |BeposTHOCTS |ponexonammn

i



=/ [lomawHAA paboTa

3adayaNe1

B kopobke nnexxam Kybuku: 10 KpacHbIX, 8
3eJ1eHbIXx, 5 )xenimbix, 12 cuHux. Boeiqucsiume
eeposimHOCMb docmaseaHusi Kybuka Ka>0o20
yeema u Kosiuyecmeo uHgopmayuu, Komopoe
npu amom 6ydem rnosiy4yeHo.

3adavyaNe2

B Henpo3paYyHOM Meuwo4ke xpaHsimcsi 10 6esibix,
20 KpacHbIX, 30 cuHuUXx U 40 3es1eHbIX WapuKoae.
Kakoe konnuvecmeo uHgpopmayuu 6ydem
codepxxamb 3pumesibHoe coobujeHue o yseme
ebIHymoz2o wapbkal2-ikt@bk.ru




