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Mpepucnosue

Enunsiii rocynapcerBeHHbIH sK3aMeH (EI'D) B HacTos1IIEE BpeMa
Mpu3HAH B KAauecTBe OCHOBHOI (OPMBI OGBEKTHUBHOM OIEHKHU
KauecTBa IIOrOTOBKH IIIKOJbHIKOB, OCBOMBIIINX 00Pa30BaTEIbHBIE
MIPOTPaMMBI CpeHETo (II0JIHOT0) 00111ero oopasoBanus. PesyibTaThl
ET'9 aBnsioTca pesyabTaTaMU OSHOBPEMEHHO TOCYAapCTBEHHOM
(“TOTOBOII) aTTEeCcTAIINY AJIA 00pPa30BaTEILHBIX OPTaHU3aIINHN Cpej-
Hero (IT0JTHOT0) 00111eT0 00pa30BaHUA 1 BCTYIINTEIBHBIX 9K3aMEHOB
II0 COOTBETCTBYIOIIUM 00111e00pasoBaTeIbHBIM IIPEIMETaM — JJIs
00pa3oBaTeIbHLIX OPraHU3aIMil CPeIHEero W BEICIIIEro IIpodec-
CHOHAJBHOTO 00pa30BaHUA.

Nudopmarurka orHocurcsa K 12 mpeameram, caaua EI'Q mo
KOTOPBHIM IIPOM3BOAUTCS yUAIITMMICA Ha JOOPOBOJILHOM OCHOBE.
OnHAKO IepeYeHb BY30B U CCY30B, TPEOYIOIINX HAJIUYNS CBUIE-
TeabcTBa 06 ycmemrHo# cpaue EI'O mo mHOpMaTHKe IIA IO-
CTYILIEHUS Ha OCHOBHBIE CIEIUAJTBLHOCTH, TOCTOAHHO PACTET.
Bospacraer rog ot roga 1 CJI0KHOCTDL 3aJJaHUI, IIpeAIaraeMbIX
Ha EI'9 mo nadopmaTuke.

ITosTomy moaroroBka K EI'D ABideTcsa BBICOKO aKTyaJbHOMR
3afayeil Kak AJd caMUX YUallluXCcsdA CTaplieil KOk, TaK U AJs
yuureaeit nHGOPMATUKHA.

Haunyumieii crpaTerueii TaKoil MOATOTOBKU ABJISETCA, KO-
HEUHO ’Ke, CUCTEeMHOE U IleJIeHaIpaBieHHOe (GOPMUPOBAHIE OC-
HOBHBIX MH(OPMAIIMOHHLIX KOMIIETEHIIUH IIKOJIbHUKOB, OTPA-
00TKa pellleHns Pa3HO00PA3HbIX 3aJaHuil 1 BLIPAOOTKA HABBIKOB
pab6oTsl ¢ ocHoBHBIME cpeacTBaMu KT mo Bcem 6e3 MCKJIIOUeHI A
ua3yuyaeMbIM TeMaM Kypca. OMHAKO HEIHEITHNEe Peajnu, K CoMKa-
JIEHUIO, TPeOYIOT MPUHUMATEL B PACUET U HEJOCTATOUHOE KOJIU-
YecTBO YacoB, OTIYINEHHLIX Ha maydenue mpeamera «HUudop-
MaTuKa» perepalbHLIMI YUeOHBIMU IIaHAMU, U IPAKTUUECKOe
OTCYTCTBUE 3aJaUYHUKOB-IPAKTUKYMOB, MOAAEP/KUBAIOIINX He
(parmeHTapHOE 03HAKOMJIEHUE C OTAEJILHLIMU TEMaMU, a IJIOT-
HOe IIPOXOJKIeHNMe BCero Kypca.

9TH CJI0KHOCTU 3aCTaBJIAIOT BBICTPAMBATH CTPATETHIO IIOJ-
rotToBKu K EI'D mpeske Bcero Ha 6ase MHAWBUAYAJIBHON pabOTHI
IIKOJBHUKOB C YUeOHBIM MaTe€PUAIOM MO PYKOBOACTBOM U IIPU
aKTUBHOHN KOHCYJbTAI[MOHHON HOAJEPIKKE CO CTOPOHBI YUUTEJA.
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To ecTh yunuTeIb BHAUAJIE IIPOBOLUT AJIA KJacca pasdop peleHunst
TUIIOBBLIX 3aJaHMUI II0 JAHHON TeMe, O0bACHSA, I0YEeMY Ty WA
VHYIO 3a/[a4y JIyYIlle BCero PellaTh MMEeHHO TaK, a 3aTeM PellleHue
MOmO0HBIX 3aKau 0TpabaThbIBaeTCA B X0/le MAaCCUBHOM MIpaKTUUe-
CKO paboThI ¢ MOCTAENVIONINM KOHTPOJIEM (PYUHBIM UJIU aBTO-
MATU3WPOBAHHLEIM) Ha 0a3e HECKOJbKUX BapHUAHTOB 3aJaHWU,
MaKCHMAJILHO PACKPBIBAIOINUX BO3MOKHBIE BapUAIMU HX YC-
JIOBUIA.

IToaroroBurnsca k czaue EI'D Ha 90-100 GanaoB — 3amaua
JOCTATOYHO CJIOMKHAS, TPeOyoIias o00IIHON 3aMHTEPEeCOBaH-
HOCTH U O0GOIOZHOI0 HAIPSAMEHWS CHJ KaK ydalllerocs, Tak u
YUNTEJSA, HO, KAK IIOKAa3LIBAET IIeJarornuecKas IPaKTUKa aBTo-
pa JaHHON KHUIH, BIIOJHE BHIITOJIHUMAS.

Kaxasiii pasges CIpaBOYHMKA 10 KaXKI0H N3y4aeMoi TeMe
BKJIIOUAET KOHCIIEKT TEOPETHYECKOr'0 MaTepuaja U pasdop pe-
IeHu# pAga THIOBLIX 3agauuit EI'D 3a 2—3 mocaegHux roza.

IIpepsaraeMselii BallleMy BHUMAHHUIO CIPABOYHUK — PE3YJib-
TaT MHOT'OJIETHEH IIeJarormyecKoi IpakTuky apropa. CTpykTypa
CIIPABOYHMKA OCHOBAaHA HA Pe3yJbTAaTaX aHAJIN3a TEMATHUKHU 3a-
mauuit EI'D 3a mociegHue HECKOJBKO JjieT. KHUIy MOMKHO wHC-
M0JIb30BATD AJIA CAMOCTOATENBHON (B TOM UKCJIe IO KOHTPOJIEM
CO CTOPOHBI YUMUTEJISI) HHANBAAYAILHONR PadOTh] IIIKOJILHUKA IPU
noaroroske K EI'D, IJIs1 OBTOPEeHU PaHee N3YUEHHBIX OCHOBHBIX
TEOPETUUECKUX CBeIeHN 1 BRIPAOOTKY HABLIKOB PEIIIeHN 3a4a4.

Vcmonb3oBaHue CIPABOYHNKA PEKOMEHIYETCS B COUETAHUN
¢ JOIOJIHUTEJbHBIM pPellleHreM BapuauToB 3aganuii EI'9.

B cBA3M ¢ BO3MOKHBIMY H3MEHEHUSIMU B (JopMaTe U KOJINIECTBE
3aJaHMil PeKOMEHIyeM B Ipoliecce MOATOTOBKM K 3K3aMeHy o0pa-
IAThCA K MaTepuaJaM caiita opuuuaIsHOro pa3padoTInKa HK3ame-
HAUMOHHBIX 3aanunii — degepaIbHOr0 MHCTUTYTA IMeJarornIecKux
usmepenuii: www.fipi.ru.




@ Koncnekr

Pasgen 1. Uudopmaums.
U3mepeHune nupopmauum.
KoauposaHnue nHdpopmauum

U3mepeHue konnyectsa uHpopmauum

BeposiTHOCTHBII MOAXO0 K NU3MEPEHUIO KOJINYECTBA UH-

dopmanuu. Uadopmanusa Kak cHATAS HeONMPeXeI6HHOCTh
B 3HAHUAX

15 omrpeesieHnA KOJIMuecTBa nH(pOPMAaIM, coaepKa-

mieiica B COOOIIIeHNY 0 KaKOM-JIN00 00'beKTe NN COOBITHH,
HCIIOJIL3YeTCs BePOATHOCTHLIM moax0. OH OCHOBAH Ha CJie-
IYIOIUX COOOPaKeHUIX:

Te UJIN WHbIe COOBITUS NMEIOT HEKOTOPYIO BePOATHOCTD
(BOBMOXKHOCTH IIPOM30UTHY UJIN HE IIPON30UTH);

COOBITHE, KOTOPOE COBEPIIAETCSA BCEIa, MMEET BePOAT-
HOCTb, paBHyio 1 (Hampumep, Bocxon CoJHIIa); COOBI-
THe, KOTOpPOe He COBepIlaeTcad HUKOTIa, MMeeT Be-
POATHOCTD, paBHyI0 0 (Hampumep, Bocxonx CoiHIla Ha
3amazie); B OCTAJBHBIX CJIYy4asdgX BEPOATHOCTH COBEP-
IeHU s COOBITUS ecTh ApobHoe uuco ot 0 mo 1;

moJiyyas cooOIlfeHre O coBepllleHnu (UJIM HECOoBep-

IIIeHN N ) HEKOTOPOT'O COOBITH A, MBI ITOJIyYaeM HeKOTOpoe

KOJIMYECTBO MHMOPMAIINU, KOTOPOE OIIPEeIeIAeTCs CHA-

TOI C €€ IIOMOIILIO HEOIIPeAeJJEHHOCThIO HAIlINX 3HAHUN

00 YKa3aHHOM COOBITHM:

©  eCJIM BEPOSTHOCTH COBEPIITEHU COOBITHSA TOUHO PaB-
Ha 1 mam O (T.e. MBI TOUHO 3HaeM, UTO COOBITHE
TPOM30UIET (MU He TPOU30UAET), TO HUKAKON He-
OIpeeIEHHOCTY B HAIIINX 3HAHUAX HET 1 COO0IIeHIe
O TAKOM COOBITMY HECET HYJIEeBOE KOJMYECTBO HH-
dopmaiuu;



© Jis PaBHOBEPOSTHBLIX COOBITHUII UueM OOJIbIIle UX KO-
JIMYECTBO (T.e. IITUPe BOSMOKHBIN BLIOOD BAPMAHTOB U
IIOTOMY MEHBIITIe BEPOSTHOCTDH KAaXKIOTO U3 HUX), TEM
0oJIbIIIee KOJMYEeCTBO MHMOPMAIINY HECET COODITIeHMe
0 COBEPIIIUBINEMCS KOHKPETHOM COOBITHUM;

©  KOJMUYEeCTBO MHAMOPMAIUU B COODOIEHUU O COBEDP-
mrennu (HeCOBEPIIIeHN ) HeCKOJIbKUX He3aBUCUMBbIX
COOBITMII paBHO CyMMe KOJUYECTB MHGOpPMAIINH,
coZiep:ralieiics B COOOIEHNAX O KA JOM OTJeJIbHOM
TaKOM COOBITHUMN.

®dopmyaa Xapran

s N paBHOBEPOATHBIX BO3MOMKHBIX COOBITUI KOJIU-
yecTBO MHGOPMAINK, KOTOPOe HeCcET coo0IIeHre 0 BEIbope
(coBepIlleHNN) OJHOT0O KOHKPETHOTO COOBITHSA, OIIpeae-
aaerca opmyaoit XapTan:

I =log,N,
rae log — @yrrkyus 1o0zapupma no ocnosaru 2, obparHas
BO3BeIEHUIO 3HAUEHUA OCHOBAHMS Jiorapu(dMa B CTeleHb,
paBuyio I, T.e. u3 GopMyabl XapTJau clIeyeT 3aBUCUMOCTb:

N =21,
s obnerueHns BLIYMCICHUN M 3HAUeHU N, mpen-

CTaBJIAIONINX COOOM CTeIeHH’ 4YucJja 2, MOXKHO COCTaBUTDH
TabJInIy:

N 2 4 8 |16 | 32 | 64 | 128 | 256 | 512 | 1024
I@Gur)| 1 2 3 4 5 6 7 8 9 10

HOna sHaueHuit N, He PaBHBIX CTENEHU NBOUKU, IIPU
oIpeeeHny KOJnUecTBa NHMOPMAIINY B OUTAX U3 BhIIIIE-
IPUBEIEHHOM TabIUIbI OepeTea OaudMdcailulee 60sbuUiee 3HA-
yenue N, paBHoe crenenu 2. Hampumep, ni1s 48 paBHOBO3-
MOYKHBIX COOBITHH KOJMUYECTBO HWHMOPMAIUU, KOTOPOe
COZIEPIKUTCA B COOOIIEHNY O COBEPIIIEHNN KOHKPETHOTO CO-
OBLITHU A, MPUHUMAETCSA PABHBIM 6 OUT (Tak Kak OmiKaiiiiee
OoJsibiriee 3HaueHre N, paBHOE CTEeII€HY YncJa 2, paBHO 64).
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«IIpuHIUI BUIKU»

s mpubanKEHHOTO BEIUMCICHUA KOJIUMUecTBa MHPOP-
Maluy Ipyu 3HaueHuu N, He PaBHOM 2 B HEKOTOPOM cTe-
TeHU, ONMpPeeA0TCs 3HAaUeHNI KoJnuuecTBa nHpopMauu
IS OBYX COCeOHUX 3HAUeHWH N, COCTABIAIONINX CTelle-
HU 2, 1 COCTaBJISIETCSA COOTBETCTBYIOIIEe JBOMHOE HePaBeH-
CTBO.

Hampumep, IycTh HYKHO OIeHUTEL KOJHUUECTBO NHPOP-
MaIli B COOOII[eHNM O BBINAJEHNM HA BepXHeHN I'paHU WUT-
pajJbHOI0O KyOmKa Iectu ToueKk. B sTom cayuae N = 6. Biu-
JKARIIINMY K HEMY ABJIAIOTCS 3SHAUEHUA — CTeIeHU IBONKM:
N=42:-2)uN=8(2-2"2). Torga MOXHO COCTABUTH
HEpPaBEeHCTBO:

22 < 21 < 28,

OTcroa ICKOMOe KOJINUEeCTBO nHPpopMaIuu 6y 1eT 601b-
e 2 1 MeHbIle 3 OUTOB.

®opmyiaa lllennona. CBa3p kKoamuecTBa HHGOpMALNU
¢ MOHATHEM BepPOSATHOCTEI

Ius N coObITri ¢ pa3JIVYHBIMU BEPOATHOCTAMH Py, Pa,
..., Py KOJU4YecTBO nHMOPMAIUY onpeneisaercsa hopmyroi

Illennona:

1
I=- =,
Pi

i

pilog,

MZ

1

Ecou Bce aTu coOBITHA PAaBHOBEPOATHEI, T.€. Py = Py =
= ... = py = P, TO 04eBHUAHO, uTO opmyiaa lllerHona npe-
obpasyerca B dopmyny Xaprtau (kKotopasd, TaKUM o0Opa-
30M, IIpeICTABJIAET OO0 YACTHEIH cayuait opmyasl Illen-
HOHA).

CBa3p MeKAy KOJIMYECTBOM HMH(pOpPMAIIUM U BEPOAT-
HOCTBIO COOBITUH

Hns N paBHOBEPOATHBIX COOBITHH BEePOATHOCTH OJJTHOTO
oTaenbHOTO cobbiTus p = 1/N. C yuérom aroro (opmyJia
Xaprim MoXKeT OBITh IIpeo0pa3oBaHa B COOTHOIIIEHME:

I = logz‘ll7 .



B sTrom cayuae BuIUHMCIIeHHE KOJWYeCcTBa HHMopMa-
AU MOYKHO IIPOU3BOIUTD IO TabJIUIlE CO CTP. 8, IpeaBapu-
TeJbHO BHIUMCJIUB 3HaUeHUe N KaK BeJIHUUYNHY, 00PaTHYIO
3HaueHU0 p. Hampumep, Oad COOBITHA, BEPOATHOCTD
Kotoporo (p) cocrasuser 0,018, nonyuaerca N =1/0,018 =
= 55,56, Torma Oepérca Omuikaiiiiee OoJbIllee 3HaUE-
Hue N, xpaTtHoe 2 (N = 64), u mo Tabyuiie onpeneasaeTcs,
uyro I = 6 OuTOB.

«IIpuHIUTI ETOYKU»

CrosbKo nH(pOpPMAIINHT HECET B cede HeKOTopoe coolIie-
Hue? U3BecTHO, YTO KOJMYECTBO MHMOPMAIINM, PaBHOE
1 OMTYy, COOTBETCTBYET CHATUIO HEOIPEeAeJEHHOCTH IIPHU
IIOMOII[M OTBETA «Ja» WJIN «HeT» Ha ONUH dJIeMEeHTAPHBIA
BOIIPOC, T.e. 1 OGUT COOTBETCTBYET YMEHBIIIEHUIO HEOIIpe-
IeJIEHHOCTH B 2 pasa. A ueMy COOTBETCTBYET YMEHbIIIeHNe
HeOoIIpeAeJéHHOCTH, Hanpumep, B 4 pasza? B momobHOM
cilydae MOYKHO 3aJaTh IIOCJIEeIOBATEJILHO Ba BOIPOCA, HA
KOTOpbIe HAalOTCS OTBETHI «Ja» WJIN «HeT». B obmieM,
KOJIMUECTBO MHMOPMAIINH B 11 OUT MO3BOJIAET YMEHBIITUTD
HeOoIIpeIeIEHHOCTD B 2" pas.

2 pasa
1 6uT UT

4 paza
2 oura 2 oura
3 oura 3 6ura

16 pas
4 dura 4 6ura

32 pas
5 our 5 out

e
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Bur. Baiit. IIpoun3BonHbIe BeTHIMHBI

IIpuHATO CUUTATH, UTO MUHUMAJIBLHO BOBMOYKHOE KOJIH-
YecTBO MH(MOPMAIIMKU COOTBETCTBYET TAaKOMY COOOIIEHU’IO,
TMOJIy4YeHe KOTOPOTO YMEHBIAaeT HEeOIpPeAeJeéHHOCTh B
2 pasa (mpumep — coo0OIIeHNe O BBLITAJeHUM Ha IOA0PO-
IIIeHHOH MOHeTe «OpJia» M3 IBYX PAaBHOBO3MOJKHEIX BapHu-
aHTOB — «OPEJI» W «pellKa»). OT0O MUHUMAJIbHOE KOJU-
YyecTBO MH(pOPMAIIMY MOJTYUUJIO Ha3BaHUE «0uT» (aHr. bit
Kak COKpalleHue Ha3BaHua binary digit — nBouuHasd
nudpa).

B BhIUMCINTEIBHON TEXHUKE OUT COOTBETCTBYET OIHO-
My 080utHOMY pa3pAdy, KOTOPBIN MOYKeT IPUHUMATDH OJHO
U3 IBYX BO3MOKHBIX 3HaueHuii: 0 uiau 1. B KauecTBe Oosee
KPYIITHON BEeJIMUYNHBI IPUHAT OANT, COOTBETCTBYIOITUN TBO-
UYHOMY Umucay us 8 paspsamos (0uTos). B omepatTuBHoii ma-
MSATHU KOMIObIOTEPAa MUHUMAJILHBINA 00BbEM AUeHKY IaMATH,
BBIJIEJIIEMOM [JIA XpaHeHUs KaKoi-Tn00 BeIWUYMHBI, KakK
MIPaBUJIO, PaBeH OAHOMY OaiiTy. dueiiku 60JbIlIero pasmepa
UMeIOT 00bEM, KPATHBIN 0alTy ¢ KOa(p(PUIIeHTOM KPAaTHO-
ctu 2: 2 Gatira (16 6uros), 4 Gatira (32 6ura), 8 6aiiToB
(64 6ura). Tarkyio «mopmuio» nHGOPMAIIUY TPUHATO HA3BI-
BATh MAIIUHHBLIM CJIOBOM.

2 B Teopum mH(poOpManuu KOJMUECTBO WHMPOPMAIUU MOIKET
OBITH APOOHOI BEJIMUNHOI. B BEIUMCINTENLHON TeXHUKE KOJHU-
yecTBO MHMOPMAIMKA MOIKET COCTABJATH TOJBKO I[€JI0€ UKCJIO
O0uToB (IpoOHOEe 3HAUEHWE IIPU HEOOXOAUMOCTH OKPYIJIAETCA B
0OJBIIYIO CTOPOHY).

B BBIUMCIUTENBHOM TeXHUKE B OOJBIITNHCTBE MPAKTUUECKUX
3a1au MOJIyuaeMoe KOJIUUEeCTBO OMTOB OKPYTJIAETCA B OOJIBIIYIO
CTOPOHY [0 IIeJIOTO KOJIMYECTBa 0alTOB, XOTA B HEKOTOPBIX
CJIyJaAgX BOBMOXKHA «IIOTOKOBasA» 3aINUCh 3HAUEHU, COCTOAIINX
13 KOJINYecTBa OMTOB, HE KpaTHOTO 8.
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