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MeToaunyeckme ykaszaHusa ans ody4vyarowmxcsa Nno 0CBOEHUIO ANCLUNIINHbI

Mpuctynaa K u3yyvyeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero obyyarolmecs OOSMKHbI
O3HaKOMUTbCA C y4ebHOM nporpaMmmMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT paboyen
nporpaMmmbl pa3MeLLEH Ha cante b BIY.

3HaHMe OCHOBHbIX MOMOXEHWUN, OTPaXXeHHbIX B paboyern nporpamme AUCUUNINHBI, MOMOXET
o0yyaroLnMCs OpMEHTMPOBATLCHA B U3y4aeMOM Kypce, OCO3HaBaTb MECTO U pPosib U3y4aemomn
ANCUMNIWHBI B NOAroToBKe Oyayllero negarora, CTPOUTb CBOKO paboTy B COOTBETCTBUU C
TpeboBaHUAMM, 3aNOXKEHHBIMU B NporpaMmme.

OCHOBHbIMM ~ (hOpMamMM  KOHTakTHOM paboTbl MO  AUCUMNIIMHE  SABMAAKTCA  NeKuun,
npakTuyeckne n nabopaTtopHble 3aHATUS, MNOCelleHWe KOTopbIXx obs3aTenbHO AONns BCeX
CTYAEHTOB (KpOMeE CTYAEHTOB, 00yYaloLNXCS N0 MHAMBUAYANbHOMY MaHy).

B xo4e NeKUuMOHHbIX 3aHATUI crnedyeT He TONbKO CrylwaTb u3naraeMbli Matepuarn n KpaTko
€ero KOHCNeKTMpoBaTb, HO OYEeHb BaXKHO y4acTBOBaTb B aHanm3e NpMMepOoB, npeanaraeMbix
npenogasaTernieM, B pacCMOTPEHUU U peLleHuUM MPoBrnemMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxgeHne. HeobxoauMo KpUTMYECKM OCMbICNMBATL Npeanaraembli Matepuarn, 3agaBaTb
BOMPOCHI KakK YTOYHAIOLLEro Xxapakrepa, nomorawlwme YACHUTb OTAerbHble u3naraemble
MONOXEHNsA, Tak W BOMNPOCbI MNPOAYKTMBHONO TWMA, HanpaBfieHHble Ha paclupeHne u
yrnybneHve cBedeHu Mo MU3y4aeMon Teme, Ha BbISIBNIEHWE HeAOCTaTOYHO OCBELLEHHbIX
BOMpPOCOB, crnabblx MecT B apryMeHTaumm v T.n.

He cnegyeT OOCNOBHO 3anucbiBaTh NIEKUMIO, Ny4Lle NOMNbITaTbCA NMOHATL NIOTUKY U3MNOXEHNUS
N BblAENUTb Hambornee BaXHble TMOMOXEHMA feKuMM B BWUAE OMOPHOrO0 KOHCMEKTa.
PekomeHnayeTcss umcnonb3oBaTb pasnuyHble OpMbl BbleneHus Hauboree CRoXHoro,
HOBOro, HEMOHATHOrO MaTtepuana, KoTopbiin TpebyeT AONONHUTENbHON NPOPaboTKN: MOXHO
NOMEeTUTb ero 3HaKoM Bornpoca (UnM 3anucatb Ha Nonsx cam BOMpPOC), LBETOM, pa3MepoM
OykB M T.N. — 3TO MOMOXET ObICTPO HaWTW MaTepwuar, Bbl3BaBLUMA TPYOAHOCTU, U B KOHLE
nekuumn (Mnu cpasy e, NOMyTHO) 3agaTb BONPOC npenoasBaTtenio (He cneayeT OCTaBnsaATb
HEMNoOHATbIN MaTepman 6e3 aononHuTenbHOM npopaboTku, ©6e3 Hero wHorga ObiBaet
HEBO3MOXHO MOHATb nocneaywlwmne Tembl). MaTepuan yxe 3HaAKOMbIA WKW MOHATHLIN
Hy)XOaeTcsd B MeHblUuen feTanu3aumm — 3TO MNOMOXET C3KOHOMUTb YCUnuMs BO BpeMms
KOHCMEKTMPOBAHWS.

Ha npaktuyecknx 3aHATUSX HEOOXOAMMO aKTMBHO y4acTBOBaTb B pelleHuu npeanaraemblx
3ajay, HaunHasa yxe C aTana aHanusa ycroBus M noucka nytenm pewieHusi. CTyaeHTy,
BbI3BaHHOMY N5l pelleHus 3afayn K [Aocke, cnefyet nogpobHO KOMMEHTUMPOBATb XOA
peleHna 3agayn, a CTanbHbIM CTyAeHTaM — BbINOMHATb OCHOBHbIE 3Tamnbl pPeLleHus
NpeanoXXeHHON 3a4a4m CaMOCTOATENbHO, HO MPY 3TOM KOHTPOMMPYS X0, peLleHnst Ha JOCKe.
Mpn BO3HMKHOBEHMM NPOBNEM C pelleHneM Kakom-nmbo 3agadn, pekoMeHayeTcs cpasy Xe
3agaTb BOMNPOC npenogaBaTesiio: HEMOHMMaHWe, BO3HUMKLUEE, NPU peLleHnn OAHOW 3ajauw,
MOXET NnomMeluaTb pellatb nocrneayLme.

Mpn BbINONHEHWN nabopaTopHbix paboT cnefyeT NONb30BaTbCA KOHCMEKTOM FeKUMi U
TeTpagblo C pelleHMeM 3agad C npakTU4ecknx 3aHaATui. PeweHnss odopmnsaoTca ¢
NCnonb30BaHMEM TEKCTOBOro npoueccopa (Hanpumep, MS Word) n cogepxat, nomMumo
OTBETOB, NOAPOOBHOE peLleHne Kaxgon 3agadn. Takke npu peleHnn 3agady pekoMmeHayeTcs
aKTMBHO WCNONb30OBaTb AN NPOBeAEHWs HeobXoOUMbIX pPac4ETOB U BbIYUCIIEHUN
BO3MOXHOCTU TabnnyHbix npoueccopoB (Hanpumep, MS Excel) u (no »xenaHuo) n3BecTHbIX
o0yyarLnMCS S3bIKOB NPOrpaMMMpPOBaHUS.

Mpn noAroToBKE K MPOMEXYTOYHOM aTTectaumMmM HeobXoaMMO MNOBTOPUTbL MNPOWOEHHbLIN
mMaTepuan B COOTBETCTBUM C Y4yeOHOW nporpammMmon, MpPUMEpPHbIM MEpeyYyHeM BOMPOCOB,
BbIHOCSLUMXCS Ha 3a4eT. PekomeHOyeTcsi MCNonNb30BaTb KOHCMEKTbl NEKUMA U UCTOYHUKK,
nepeynucrieHHble B CMIWCKe nuTepaTypbl B paboyen nporpamme OUCLMMNIMHBLI, a Takke
pecypcbl ANEKTPOHHO-6MBNMoTeYHbIX cucteM. Heobxoammo obpatnte ocoboe BHUMaHWE Ha
TeMbl Y4EOHbIX 3aHATMIA, NPOMNYLLEHHbIX NO pasHbIM npuynHam. MNpyu HeOBXO0AMMOCTN MOXHO
06paTnTbCA 3a KOHCYNbTaUMEN N METOONYECKOM MOMOLLLIO K NpenofaBaTento.



MnaH NeKUMOHHbIX 3aHATUN
Tema Ne1. [Ipedmem meopemuyeckol uH¢hopmMamuku
— WHdopmaTuka kak Hayka. CTpykTypa n MECTO B CUCTEME HayK.
— TeopeTtunyeckasn nHpopmaTnka. OCHOBHbIE MOHATUSA TEOPETUYECKON NHGOPMATUKN.
Tema Ne2. Teopusi uH¢hopmayuu
— Teopus nHpopmaumm LleHHoHa.
— [puHUMNbl NONyYeHUs, XxpaHeHns, 06paboTkM 1 NCNOSNb30BaHUSA MHAOPMALUMN.
— OHTponusa n nHdopmaums
Tema Ne3. Teopusi koQupoeaHusi
— 3apava kogumpoBaHus. Bugbl kogmpoBaHus. [NobykBeHHOE KoaupOBaHMe.
— [lepBasa Teopema LUeHHOHA. HepaBHOMepHOE W paBHOMEpPHOE [OBOUYHOE
KogMpoOBaHMe.
— OntnmaneHble koabl. [pedukcHble koabl. Kog XadpdmaHa. Kog LeHHoHa-®aHo.
BriouHoe koamnpoBaHue.
— Brtopaa Teopema LleHHoHa. [MomexoyctonumBble koabl. CuctemaTmyeckme Kogbl.
Kogbl XamMuHra.
Tema Ne4. Teopusi pacno3HaeaHusi o6pa3oe
— [lpobnema pacno3HaBaHusa. [locTaHoBKa 3agaynM  pacno3HaBaHusa. O6uwas
XapakTepucTuka 3agad pacrno3HaBaHus U X TUNbI.
— MartemaTtuyeckas Teopusas  pacnosHaBaHusi obpasoB. [logxogbl K 3agade
pacno3HaBaHu4.
— [eomeTpuyeckue npoueaypbl pacno3HaBaHus. JIMHeNHble pasgenstowme OyHKUUN n
NMOBEPXHOCTU PELLUEHNN.
Tema Ne5. Mamemamu4eckasi KubepHemuka
— WHpopmauma n ynpasneHue.
— Cwuctema kak 06beKT uccrnegoBaHns B KUGEPHETUKE.
— MartemaTtnyeckme acnekTbl KWUOEPHETUKN.
MeTtoauyeckne maTepumanbl K TMPaKTUYECKMM 3aHATMAM No Teme «Teopusa
KOAUPOBaHUA»
Teopua kogmpoBaHua uWHOpMaUMM SBRSETCS OOHUM U3  pasfenoB  TeopeTUYEeCKOW
NHGopMaTUKN. K eé OCHOBHbLIM 3aZia4aM OTHOCATCS criegytowme:
e paspaboTka NpMHUUNOB Haubosiee 3KOHOMUYHO20 KOANPOBaHUS NHpopMaLnK;
e coOrfnacoBaHue napamMeTpoB nepegaBaeMon WMHAOPMAaLUM C OCODEHHOCTAMM
KaHana cBsau;
e paspaboTka npnemoB, obecneymBaoWmnx HadéxHocCmpb nepegadn nHpopmaumm
Nno KaHasnam CBsi131, TO eCTb OTCYTCTBME NOTEPb MHpOpMaLMN.
Ana npegctaBneHns AOUCKPETHOM WMHAQOPMauun UCNOMb3yeTcs HEKOTOopbI - asighasum.
OpHo3Ha4yHOe COOTBETCTBME Mexay MHdopmauven n andasBuToM OTCcyTCTBYeT. Lpyrumu
cnoBamu, ogHa 1 Ta Xe nHhopmauma MoxeT bbITb NpeacTaBneHa NOCPeACTBOM pPasfnnYHbIX
andasutoB. [Mo3aToMy BO3HMKaeT npobriema nepexoda OT OAHOro andasuTa K Apyromy,
npuyem Takoe npeobpasoBaHME HE AOIMKHO NPUMBOAUTL K NoTepe MHdopmMauun. YcrnoBnmcs
HasbiBaTb andaBuT, C TMOMOLWbK KOTOPOro npeacraBnseTcs WHdopmaumsa  Oo
npeobpasoBaHns, nep8uYHbIM; andaBUT KOHEYHOIO NpeacTaBeHNa — 8MOPUYHbLIM.
Beenem psag onpegeneHuni:
Kod — npaBuno, onucbiBatoLLee COOTBETCTBME 3HAKOB UMW MX COYETaHUM ogHoro andasuta
3HaKkaM WM UX coYeTaHusIM Apyroro andasuTa, a Takke 3HaKM BTOPUYHOrO andasuTa,
ncnonb3yemble Ans NpeacTaBneHns 3HakoB UMM UX COMEeTaHMI NepBMYHOro andasura.

KoduposaHue — nepeBoAd MWHMOpPMauUUM, NpeacTaBneHHON NocpeacTBOM MEPBUYHOMO
andasuTa, B NocneaoBaTenbHOCTb KOAOB.
HekoduposaHue — onepauusi, obpaTHas KOOWPOBAHWIO, TO €CTb BOCCTaHOBIEHWE

MHopMaUUKn B NepBUYHOM andasuTe No nofny4yeHHoW nocneaoBaTenibHOCTU KOAOB.



Onepauun KOOMPOBaHUA U  OeKOOUPOBaHUS HasblBalOTCA obpamumMbiMu, €crnn  Ux
nocrnegosaTenbHOe npumMeHeHne obecnevvBaeT BO3BpaT K UCXOAHOW MHGopMauun 6e3
Kakmx-nmbo eé€ noTepo.

Buabl koanposaHus

B 3aBMCUMOCTM OT Lienen KOAMPOBaHUS, pasnuyatoT criegyroLwmne ero Buabl:

1) KoduposaHue rno obpasuyy — Kaxablh  3HaK  OUCKPETHOro  curHana
npeacTaBnseTca 3HakoM wnn Habopom 3HaKoB TOro andasuTa, B KOTOPOM
BbINOSTHAETCA KoAMpOBaHue. Vicnonb3yeTcs, B YaCTHOCTU, BCAKWUWA pas Ans BBoAA
MHpopMauun B KOMMNbIOTEP AN1S €ee BHYTPEHHEro NpeaCcTaBneHus.

2) OgpbekmusHoe (onTUManbHOE) KoaupoBaHne — Ans yCTpaHeHUs1 N3bbITOYHOCTH
AaHHBIX MYTEM CHWXKEHUS CpefHero 4vicna CMMBOMOB KOAOBOro andasuta ans
npeacTaBneHna OAHOr0 UCXOOHOro cumBosia. MIMEeHHO 3ToT BMA KOOUPOBAHUS
ncnonb3yeTcsa Ans cKaTus.

3) lNomexoycmoliqugoe (nomexo3awmnTHOe) KoaupoBaHue — Aanga obecneveHus
3a[jlaHHON OOCTOBEPHOCTW B Criyyae, KOraa Ha CurHan HaknagblBaetcs nomexa.
Mcnonbsyetca ons 3awmTbl OT NoMex npu nepegade nHgopmauum no KaHanam
CBA3N.

4) Kpunmoepagudeckoe KogupoBaHue (WndpoBaHME) — UCNOoMb3yeTcd, Korga
HY>KHO 3aLLUNTUTb MHCPOPMALMIO OT HECAHKLIMOHNMPOBAHHOIO AOCTYynNa.

MprBegém maTemMaTUYECKYIO NOCTAHOBKY 3a4a4yM KOOUPOBAHWSI.
MycTb nepBuYHbIA andaeut A cogepxuT N 3HAKOB CO cpefHel MHopMaumen Ha 3Hak,

onpenenéHHon ¢ y4eToM BEPOATHOCTEN UX MNOSBNEHUS, 1,(A) (HWKHMI NHAEKC oTpaXkaeT To
obCcTOATENBLCTBO, 4YTO paccmaTpuBaeTcsi nepBoe npubnuxkeHne, a OykBa B CckoOkax
ykasbiBaeT andasuT). BropuuHbin andasnt B NycTb coaepXuT M 3HAKOB CO cpenHen

MHGOPMaLMOHHOWN EMKOCTbIO [,(B) [MycTb Takke ncxogHoe cooblleHne, npeacTaBneHHoe B
nepBMYHOM and)aBuTe, COAEPXKUT 71 3HAKOB, @ 3aKOAMPOBaHHOE cOoobLleHne — m 3HAKOB.

Ecnu ucxogHoe coobienne copepxut 1(A) undopmaumm, a sakoamposarHoe — 1(B) | 1o
ycnosme 0OpaTUMOCTU KOAMPOBaHUSA, TO €CTb HEUCYEe3HOBEHUsT WHGOopMauun npu
KOAMPOBAHMM, O4EBUAHO, MOXET ObITb 3anncaHo cnegyrowmm obpasom:
I(A)<I(B).

CwmbiCcn HepaBeHCTBA B TOM, YTO oriepayusi obpamumoao KoOupo8aHUsi MOXem y8esriu4umeb
Konu4ecmeo ¢bopmarsibHOU UHGhopMayuu 8 COObWEHUU, HO HE MOXem e20 YMEeHbUWUMb.
Kaxxgas n3 BenumunH B JaHHOM HepaBeHCTBE MOXET OblTb 3aMeHeHa Npon3BeaeHMeM Ynucna
3HAKOB Ha CPeAHIO NHPOPMALMOHHY EMKOCTb 3HaKa'

I(A)<—1(B) 1,(A) = Zp, log, p,
i=1
OtHowenne K(B)=m/ ' oyeBMOHO, xapakTepusyeT cpedHee YUC/I0 3HaK08 8MOPUYHO20
arnighasuma, Komopoe rpuxodumcs ucronb3oeamb 051 KoduposaHusi OOHO20 3Haka
rnepesu4YHo2o asnghasuma — byaem HasbiBaTb €ro 0s1UHOU Koda.
B 4yactHoM cnyyae, koraa nosiBrieHMe JoObIX 3HAKOB BTOPUYHOrO  andasuTa

paBHOBEPOSATHO, cornacHo dpopmyne XapTtnm I,(B)=log, M , W TOrga
I.(A
RAGYED K(B)
log, M
MeTtoanyeckune martepuanbl K JIEKUMOHHBLIM U npaK'rwqecxMM 3aHATUAAM MO TeMme

«ddcdekTBHOE KOAUPOBaHUE»
Mcnonb3yst 0603HayeHns onsa matemaTU4eCcKkon NOCTaHOBKN 3a4avv KOAMPOBAHUSA, BBEAEM B

PacCMOTPEHME HOBYIO BEMUYUHY — OMHOCUMENbHYH0 u3bbimoyHocms koda (2 ):



I(A I (A

O=1- 4 _ L)
I(B) K(B)I,(B)

[aHHass BenuuMHa MoKa3blBa€T, HACKOMbKO Ofnepaums KoOUPOBaHWUS yBeNnuuuna AnuHy

ncxoaHoro coodbuweHnsa. O4yeBMaHO, YEM MeEHbLUE Qo (To ecTb 4em B6nuxe oHa K 0 unu, 4To

TOXe, I(B) 6amke «k 1(A) ), Tem 6onee BbIFOOHLIM OKa3blBaeTcss kog wn 6onee
aghgpekmueHoU onepaumst KOANPOBaHUS.

OTMeTuM, YTO Ha npakTuKe ONs OLUEHKW cpefHen ANvHbI Koda Monb3yTcs opMynon mns
TEopuUn BEPOATHOCTEMN:

N
K(B)=Y  pk,
i=1 ,
roe ki — nnuHa koaa anst cumeona ¢ yactoton P .
[ns Teopun CBA3N BaxkHeNLLee 3HaYeHe UMeeT creayoLlas Teopema.
[Mlepsasi meopema LlleHHoHa O nepefade uHGOPMaLMK, KOTOpas HasblBaeTCA TaKxe
OCHOBHOU meopemMol O KoouposaHuu npu omcymcmeuu rnomex, opmynupyeTtcs
cnegyowmm obpasom:
lMpu omcymcmeuu nomex nepedadyu ecez2da B03MOXEH makol eapuaHm KoOupoBaHUs
coobujeHusi, npu Komopom u3bbimoyHocms Koda 6yOem cKorsib y200HO 6r1U3KOU K HYITHO.
BaxHo, 4TO TeopemMa OTKpbIBAeT MNPUHUMNNANBHYIO BO3MOXHOCTb  OMTMMAanbHOro
kogupoBaHus. OgHako HeobxooMmo CO3HaBaTb, YTO M3 TeopeMbl HUKOMM oObpa3om He
crnefyeT, Kak Takoe KoAMpoBaHWe OCYLLEeCTBUTb MPaKTUYECKN.
C npakTnyeckomn ToYKkKn 3peHus Hambonee NPOCTo peanusyemMbin BapuaHT — CUTyauus, Korga
M =2, TO eCTb Ana npeacrtaBneHnss KOAOB B NIMHUN CBA3W MCMNOMb3yeTcsa NUb ABa Tuna
curHanos. NogoGHoe koavpoBaHWe HasblBaeTcs O080UYHbLIM. 3HAKW ABOWYHOrO andasuTa
NPUHATO 0603HaYaTb «0» M « T», HO HY)XHO BOCMPUHMMATb MX Kak OykBbl, a He uUuUdpbI.
YOo6CTBO ABOMYHBLIX KOOOB M B TOM, YTO MPU pPaBHbIX OSIUTENbHOCTAX U BEPOATHOCTAX

Kaxkabl anemeHTapHbli curHan (0 unn 1) HeceT B cebe 1 6GUT nHopmaumm (logzM :1);
Torga

1,(A)=K(2),
n nepsas TeopemMa LLieHHOHa nony4yaeT crneayrLyo MHTepnpeTaumio:
lMpu omcymcmeuu rnomex nepedaydyu cpedHss OnuHa 080UYHO20 KoOa MoXem bbimb CKOJ/lb
y200H0 651u3KoU K cpedHel UHghopmayuu, npuxodsauwelcs Ha 3HaK rnepeuyHo20 asghasuma.
Torga popmyna n3bbITOYHOCTH A4S 4BOUYHOIO KOOMPOBAHWS AaeT:

A

K(2) .

NTtak, nepBas Teopema LLeHHOHa OTKpbIBaeT BO3MOXHOCTb 3(P(EKTMBHOIO KOOMPOBAHMSI.
PaccmoTtpum nogxonbl K NOCTPOEHUD 3O EKTUBHBIX KOOOB.
CornacHo Teopun wuHdopmauun LleHHOHa, KONMMYECcTBO nofyvYaemMon C coobieHnem
WHopMauun Tem Oonble, 4YeM HeoXuaaHHee [aHHOe coobuleHne. JTOT Teauc
ncnonb3oBaH Npu 3PGPEKTUBHOM KOAMPOBAHUM KOAAMW MEPEMEHHOW ANWHbI: UCXOAHbIE
CMMBOJbI, MerLwme BonbLUYI0 BEPOATHOCTb (MM 4acToTy), MMEKT KOA4 MEHbLUEN OAMNUHbLI K
HaobopoT.
Taknum obpasom, ahheKkTMBHOE KOANPOBaHME npeanonaraeT UCNosb30BaHME KOAOB pa3Hom
ANUHBbI — KOPOTKMUX A5l YacTO BCTPeYaloLmMXCsi CUMBOSIOB U Gonee ANNHHbIX — ONS PeaKuX.
Ho B Takom cnydae BO3HWMKaeT npobnema oTaeneHus KOAOB pasHbiX CUMBOSIOB ApYyr OT
Apyra — HY>XHO 3HaTb, KOraa 3akoHYMNCS OA4MH KOA WU Havancs opyron.
[na 3TOro MOXHO BECTWU crneumanbHbll Ko0-pa3ddenumerns (Hanpumep, B koge Mopse gns
9TOr0 Ucnonb3dyeTcst naysa), HO 3TO MOHU3UT 3PAEKTUBHOCTL KOAA, TaK Kak YBENMYUT ero
annHy. OgHako o4eBUOHO, YTO 3PPEKTUBHOCTbL AAaHHOIO cnocoba KoaMpOBaHUSA HeBEnuvKa.



Jlerko 3ameTuTb, 4YTO OOHOW M3 MPUYMH ITOrO SBMSETCA MPUCYTCTBME B KOAE KaXKaoro

CMMBOSIA «MULWIHNX» BUT — pasgennuTens, He Hecywero HopmaLmu.

MOXHO HaWTW TakoM BapuaHT KOAMPOBaHUSA CcoobLLeHMs, MpyU KOTOPOM nocneyouiee

BblAENIEHME M3 HEro KaXKaoro OTAEeNlbHOro 3Haka (TO eCTb AEKOAMPOBaHWE) OKa3bliBaeTCH

O[HO3Ha4HbIM ©e3 cneuunanbHbIX ykasaTenen pasgerneHus 3HakoB. Hanbonee npoctbiMu u

ynotTpebumMbiMn KO4aMM Takoro Tuna SBASKTCSA TakK HasblBaeMble MPeUKCHbIE KOOI,

KOTOpble YAOBMNETBOPSAOT criegytolemy ycnosuto (ycrosue @aHo):

HepasHomepHbIl K00 Moxem bbimb 00HO3Ha4YHO OekoduposaH, ecriu HUKakol U3 Kodog He

cosradaem ¢ Ha4yaroM Kakoeo-riubo uHo2o b6oriee OrIUHHO20 Kooa.

Hanpumep, ecnu umeetcs kog 170, TO yxxe He MOryT ucnosb3oBaTbca kogbl 1, 11, 1101,

110101 v np. Ecnn ycnosume ®aHO BbLINOMHAETCH, TO MpU NpoyvTeHun (pacmdposke)

3aKOAMPOBAHHOIO COOBLLEHMS MYTEM COMOCTaBMEHUSA CO CAMCKOM KOLOB BCEerga MOXHO

TOYHO yKasaTb, rge 3akaH4MBaeTCa OOUH KO M HaYMHaeTcs OPYron.

Takum obpasom, ncnosnb3oBaHne NPedUKCHOro KOANPOBaHUSA NO3BONISIET AeNnaTb COObLLEHNE

BGonee KOPOTKMM, NOCKONbKY HET HEOOXOAMMOCTU NepeaaBaTh pasgenuTtenu 3Hako. OgHako

ycrione ®aHoO He ycTaHaBnuBaeT crnocoba opmMumpoBaHUsa NpedUKCHOro koga W, B

YaCTHOCTM, HaUIy4Lero N3 BO3MOXHbIX.

Memo?d LlleHHOHa-®aHO

OAanH 13 nepBbIX METOA0B NOCTPOEHUSA NPEedUKCHBIX KOAOB.

[Ona noctpoeHus koga metoaom LleHHoHa-®aHO MOXHO wucnonb3oBaTb Tabnuuy wnu

KogoBoe aepeo. Onuwiem nNpoLecc NoCTpPoeHUst kKoga ¢ NoOMoLbo Tabnuubl.

McxogHoe  MHOXECTBO CMMBOSIOB  YNOpPsSi4OYMMBAETCs MO HEeBO3pacCTaHWo  4acToT

(BEPOATHOCTEN) MX BCTPEYAEMOCTHM B TEKCTE, U BbINOSTHAKOTCA creayroLlmne warw.

1. Cnmcok cMMBOMOB AENUTCA Ha ABE YacTu Tak, YTOObl CyMMbl YacTOT obeunx Yacten Obinm
TOYHO M NPUMEPHO PaBHbI.

2. KogoBbiM kKOMOMHaLMAM NEPBOKM YacT JONUCHIBAKOTCA €4MHWLbI, BTOPOWN YacTun — HYnNu.

3. Ecnn nepBas yacTb coaepXxuT TOMbKO OAMH CUMBOS, paboTa C HEeW 3akaH4YMBaETCs, U
ocylLlecTBNsAeTca nepexon K wary 4, nHaye — nepexog K wary 1 un anroputm
NPUMEHSETCA K NEPBOM YacTu KakK K LieriomMy andgasuTy.

4. Ecnn BTOpas 4acTb COOEPXKWUT TONbKO OAWH CMMBOIS, paboTa C Hel 3akaH4MBaeTCs, W
OCyLLECTBNSAETCA nepexoa K wary 5, mHaye — nepexod K wary 1 v anroputm
NPUMEHSETCHA KO BTOPOW YaCTu Kak K Lieriomy andaBuTy.

5. Ecnu octaBlwmicsa cnncok nycT (B KaXXaow rpynne no o4HOMY CUMBOMY) — KO MOCTPOEH,
paboTa anroputMa 3akaHuMBaeTcs. MHade — BbINonHseTcsa war 1 gnsa ocrtaBllencs
rpynnbl CAMBOJIOB.

PaccmoTtpum npumep.

MycTb AaHbl CUMBOSbI a,b,c,d ¢ yacroramm [, 20-3; 1 20-4;fc =0.1 ;fd =0.2,
MocTtpoum achpdekTnBHLIM KOO MeToaoM LLieHHoHa-®aHo.
Mpouecc nocTpoeHna koga NnpeacTaBneH B Tabnumue.

Mcxopwele | HacTotsl | I Il | Kom
CUMBOTbI § 1,
b 0.4 1 1
a 0.3 1 01
d 0.2 0 0 1 001
c 0.1 0 000
Memod XagpgpmaHa

MeTton kogupoBaHus XaddmaHa OTHOCUTCSA K NpedUKCHbIM KodamM W  ABISeTcH
HeynydlaemMbiM, TO €CTb HEBO3MOXHO MOCTPOUTb NPEedUKCHbIA KO4 CUMBOJSIBHOIO
KogupoBaHus ¢ 6onbLien apEeKTUBHOCTLIO.

Onvwem anroputm KogmpoBaHus XaddpmaHa.

McxogHoe  MHOXeCTBO  CMMBOJSIOB  yNopsifouYuMBaeTCs MO HeBO3pacTaHWio  4acTtoT
(BEPOSATHOCTEN) NX BCTPEYAEMOCTU B TEKCTE, N BbIMNOMHAKTCS CrieayroLlme warmu.



1. Ob6beanHeHne 4acToT:

. ABe  nocriegHne  (camble  ManeHbkue) — 4YacToTbl  CKMagblBaloTcs, a
COOTBETCTBYHOLLME CUMBOSIbI MCKIHOYAOTCS U3 CINCKA;

3 OCTaBLUMICS NOCHe UCKIMIOYEHUSI CUMBOJIOB CMIMCOK MOMOMHSAETCS CYMMOM 4YacToT
N BHOBb YMNopsiaounBaeTcs;

. npeablayline warn NoBTOPSIOTCA OO0 TeX Mop, Noka He MonyyuTcs eguHuua B

pesynbTate CyMMUPOBAHNA N CMIUCOK HE YMEHBLUUTCH A0 O4HOro CUMMBONa.

2. [locTpoeHune kogoBoro aepesa:

. CTPOUTCS OBOUYHOE KOLOBOE LEPEBO: KOPHEM €ro sIBMsieTCA BepLUMHa, paBHas
1; ocTanbHble BepLUMHbI COOTBETCTBYIOT NMBO CymMMapHbIiM, NGO MCXOOHBIM
yactoTam, NPUYEM [ONA KaxOoM BeEPLUMHbI feBas NOAYMHEHHAs BepLlUnHa
cooTBeTCTBYET BonblUEMY crlaraemMomy, a npaBasd — MeEHbLUEMY;

o pébpa OepeBa KOAMPYIOTCA: Kaxgoe neBoe KoOUPYETCs eAVHULEWN, Kaxaoe
npaBoe — Hyrnewm.

3. dopmumpoBaHne koga: ANA MOfydYeHUs KOAOB JUCTbEB (MCXOOHbLIX KOAMPYEMbIX
CMMBOJSIOB) NPOABUraldTCs OT KOPHA K HYXHOW BepLUMHEe W 3anucbiBalOT Beca
npoxoanmbix pebep.

PaccmoTtpum npumep.

MycTe paHbl CUMBOIbI a,b,c,d ¢ vacroramn fa:O-3; fb:O~4;fc:0-1;fd:0-2.

MocTpoum acbpekTmBHLIN Kog MeTogoM XadhdomaHa.
1. O6begnHeHne 4yacTorT.

WNcxogHble | HacToTbl AT1anbl 06beaNHEHUS
CUMBOIbI S 1, nepsbIA | BTOPOK | TpeTUM
b 0.4 0.4 206 | » 1
a 0.3 0.N A 04]

d 0.2 03[
c 017 -

2. MocTpoeHne koaoBOro Aepesa. dopmupoBaHue koaa.
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GroyHoe 08ou4yHoe KoOuposaHue

Mpn andaBUTHOM KOOMPOBAHWW Haunyywnin pesynbTaT (HauMeHbllass WU36bITOYHOCTb)
MOXeT BbITb MONyYeH Npu KOAUPOBaHUKU No MeToay XaddmaHa — gnga pycckoro andasuta
N30bITOYHOCTL COCTaBUT MeHee 1%. lNpu 3TOM M3BECTHO, YTO KoA4 XadpdMaHa ynyywuTb
HEBO3MOXHO.

[Ons nosbiweHna 3pPEKTUBHOCTU KOAMPOBAHUA OT andaBuUTHbIX METOLOB NepexoaaT K
6r04HoMy koduposaHuro. [Npn andaBUTHOM KOOMPOBAHWWM nNepedaBaemMoe coobuieHune
npeactasnsetr cobor nocrnenoBaTenbHOCTb  KOAOB  OTAENbHbIX  3HAKOB  MEPBUMYHOIO
andasuta. OgHako BO3MOXHbl BapWaHTbl KOOMPOBAHUSA, MNPWU KOTOPbIX KOAOBbLIA 3HaK
OTHOCUTCS Ccpa3y K HeCKOonbkuM OykBam nepBuYHOro andasuta (6yaem HasbiBaTb TaKyto
KOMOBUHaUuIo 6710KOM) U Aaxe K LerioMy CrioBy NepBUYHOrO sidbika. KognposaHue 6rokos
NOHWXaeT N3bbITOYHOCTb.

Hanpumep, nycTb OaHbl cumBonbl @ UM b ¢ 4Yactotamu, cooTBeTcTBeHHo, 0.9 u 0.1.
MocTponm acbdekTnBHLIN KOog MeTogoM XaddmaHa and 61M10KOB M3 ABYX CUMBOJIOB.



CcopmupyemM CMMCOK BO3MOXHbIX BMIOKOB M UX YacToT (Mpu 9TOM 4acTtoTy 6noka Gyaem
paccyMTbIBaTb Kak Npou3BedeHne 4acToT CUMBOJIOB, BXOAALWMX B B/10K) M MOCTPOMM KOA NO
meTtoay Xadpdmana. Torga nmeem:

Bnoku YacToThl Kon
aa 0.81 1
ab 0.09 00
ba 0.09 011
bb 0.01 010

Onpegenum  apeKkTMBHOCTL MOCTPOEHHOro Koga. [nsa 9Toro paccyMtaem cHadana
nokasaTesib 3EKTUBHOCTU 451 6rioka CMMBOOB MO YOpMyrne:

K,(2)=0.81*1+0.09%2+0.09*3+0.01*3=1.28

Mockonbky B 6Gr10Kke 2 cMmBoOna, To AN 04HOro cuMBona:

K2)=K,(2)/2=1.28/2=0.64.

Mpn nocMmBONbHOM KoAupoBaHuM ANsa 3ddekTMBHOrOo kKoda noTpebyetca no OgHOMY
ABOMYHOMY pas3psigy. Takmm obpasom, npu 6104HOM KOAMPOBAHWW BbIUMPbILL COCTaBWI

1-0.64=0.36 ABOMWYHbIX pa3psiAoB Ha OA4MH KOOMPYEMbIA CUMBOS B CPELHEM.
OphekTUBHOCTb BIIOYHOIO KOAMPOBAHUA TEM Bblle, YeM GonbLLe CMMBOMOB BKMOYAETCS B
6rok.

OpHako, HECMOTPS Ha KaxyLumecd npeuMmyLliecTtsa, npuMMeHeHue 65104HOro U CROBECHOro
MeTo[a KOAMPOBaHUA UMeeT CBOU HeJoCTaTku. Bo-nepBbiX, HEOBXOANUMO XpaHUTb OFPOMHYHO
KOOOBYHO Tabnvuy 1 NOCTOSIHHO K Hen obpallaTtbCa Npu KOANPOBAHUN U AEeKOOMPOBaAHUN, YTO
3amegnut paboTty u notpebyeT 3HAUMTENbHLIX PECcypcoB namMsaTu. Bo-BTOpbIX, MOMUMO
OCHOBHbIX CNOB, Pa3rOBOPHbIN A3blK COOEPXUT MHOrO MPOM3BOAHbLIX OT HUX, Hanpumep,
nagexun CylecTBUTENbHbIX B PYCCKOM £3blKe MUIU rnarofibHble popMbl B aHrnunckom. Mpu
KOOWPOBaHMM [aHHbIM CNOCcO6OM pearnbHbIX CroBapen, UM BCEM HYXXHO NPUCBOUTbH CBOU
KOAbl, YTO MpMBEAET K yBENMYEHUIO KOLOBOW Tabnuubl elle B HECKONbKO pa3. B-TpeTbux,
BO3HMKaeT npobnema corracoBaHusa (CTaHgapTus3auuu) 3TUX rpoMagHbiX Tabnuy, 4TO
HenpocTo. HakoHeu, B-4eTBepTbIX, angaBMTHOE KogupoBaHWe NMeeT TO NPENMYLLECTBO, YTO
OykBaMn MOXHO 3akogupoBaTb nOOe CnoBo, a npu KOAUPOBAHUM CrIOB  MOXHO
NCNOSb30BaTb TOJMIbKO WMMEKLWMNCS CrioBapHbi 3anac. 1o ykasaHHbIM MpuYnMHaM Ha
npakTuKe, Kak NpaBunio, NpUMeHseTca andasnTHoe KogMpoBaHue.

Metoanyeckne martepmanbl K JIEKUMOHHbIM WU MNPaKTUYECKUM 3aHATUAM MO Teme
«MomexoycTonunBoe koaupoBaHue. Bropasa Teopema LLleHHOHa. Koa XaMmMmuHra»

Mop nomexol noHMMaeTcsa noboe BO3AENCTBME, HakNaablBatoLeeca Ha NOMe3HbIn curHan u
3aTpygHsoLwee ero npuem.

KogoupoBaHue, ycTonuMBoe K MNOMexaMm, [OOSDKHO OCYLLeCTBRATbCA TaK, 4TOObl curHan,
COOTBETCTBYHLLMI MPUHATON NOCNeAoBaTeNbHOCTM CUMBOSIOB, MOCMe BO34ENCTBUSA HA HEro
npegnonaraemMon B KaHane nomexu, octaeancsa Onvke K curHany, COOTBETCTBYHOLLEMY
KOHKPETHOW  MepefaHHOW  nocrnefoBaTefibHOCTUM  CUMMBOSIOB,  YeM K curHanam,
COOTBETCTBYIOLUNM APYIMM BO3MOXHbIM NOCref0oBaTeNIbHOCTAM.

OTO AOCTUraeTca LEeHOW BBEAEHUSI NMpu KOAUMPOBaHUM M3BLITOYHOCTU, KOTOpasi NO3BoSiseT
Tak BblbpaTb nepegaBaemMble NOCreAoBaTENbHOCTU CUMBOJIOB, YTOObI OHW YAOBMNETBOPANM
AOMNOSTHUTENBHBIM YCNOBUSAM, NMPOBEPKA KOTOPLIX HA NPUEMHON CTOPOHE OaeT BO3MOXHOCTb
0OHapyXnTb 1 UCNPaBUTb OLLNOKN.

Kogbl, obrnagatowme Takum CBOMCTBOM, MOMy4YMnuM HasBaHue romexoycmoulyusbix. OHu
MCNONb3YITCA Kak Ans ucnpasneHns owunbok (KOppekTupylowme KoAabl), Tak M Ons ux
obHapyXeHus.

Teopns NOMEXOYCTOMYMBOrO KOAMPOBaHUA GasupyeTca Ha pesynbTaTax WcCrnefoBaHum,
npoBeAeHHbIX LLeHHOHOM u COPMYNMPOBaHHLIX MM B BUOE OCHOBHOU mMmeopembl Ofis
ouckpemHoao kKaHarna c¢ wymom (Btopasi Teopema LleHHOHA): npu sirobolu ckopocmu
nepedaqyu OB80OUYHbLIX CUMB0JSI08 MEeHbWel, 4YeM [poryckHass CcrnocobHoCmb KaHarna,



cywecmsyem makol KOO, fpu KOMOPOM 8eposimHOCcmMb owuboyHo20 OekoduposaHuUs
6ydem cKorslb y200HO Mara.

Kak BumaHO, B TeopemMe He 3aTparMBaeTcs BOMPOC O MyTAX MOCTPOEHUsa KoAaa,
obecneunBaloLLIEro YyKasaHHyl wuaeanbHylo nepegavy. TeM He MeHee, 3HavyeHue ee
OrPOMHO, NOCKOSIbKY, 060CHOBAB NMPUHLUMNNANbHYI0 BO3MOXHOCTb TAKOro KOAUPOBaHMUS, OHa
Mo6uMnmM3oBana ycunus ydeHbix Ha pa3paboTKy KOHKPETHbIX KOL4OB.

OuyeBMOHO, 4YTO MpU B3aMMHO He3aBUCUMbIX OLKNOKax Haubonee BepoATEH Nepexoq B
KOAOBYI KOMBUHALNIO, OTNNYAIOLLYIOCS OT 4aHHOW B HAMMEHbLLUEM YMCIe CUMBOJIOB.
CrteneHb pasnuuna niobbix ABYX KOOOBLIX KOMOMHAUUN XapakTepuayeTcs paccmosiHUeM o
XammuHay vinn kodoebim paccmosiHuem. OHO BblipaXaeTCsa YMCIIOM CMMBOJSIOB, B KOTOPbIX

KOMBUHauuKn oTnu4yatotcd, n obosHavaeTcs d,

UToObl paccunTtaTth KOQOBOE pacCTOsIHME MeXay ABYMSA KOMOMHaLMAMWM OBOUYHOrO Koaa,
AO0CTaTOYHO NoAcCHMTaTb YNCIO eANHNL B CYMME 3TUX KOMOMHAaLMI N0 MO0 2.
[lekognpoBaHue nocne npuvemMa MOXeT NPOU3BOAUTBCS Takum 0Opa3oM, YTO NpPUHATas
KO4OBas KOMOMWHAUMS OTOXOECTBNSAETCS C TOW paspeLleHHOW, KoTopasi OoTnnvaeTca oT
NONy4YeHHOW B HaMMEHbLUEM 4MCNe CUMBOSIOB. Takoe [ekoaupoBaHWe Ha3blBaeTcH
AekogmposaHMeM no Memody MakcumarsibHO20 rpasdornodobus.

B obwem cnyyae npn Heo6xoa4MMOCTU OOHapyXmMBaTb OLWMOKM KpaTHOCTU ' MUHUMAaNbHOE
KOLOBOE PaCCTOSAHNE MeXay pa3peLleHHbIMN KOgaAMMU:

d>r+1

[Insi BO3MOXHOCTU MCMpaBfieHWsi OWWGOK KPaTHOCTM § M MeHee KOLOBOE PpacCTOosiHUe
[OSKHO YAOBIETBOPSATH COOTHOLUEHUIO:

d>2s+1

HeTpyaHo y6eauTbcsi B TOM, YTO Afist UCTPaBREeHUs BCexX OWMBOK KpaTHOCTU S 1 MeHee W

O[HOBPEMEHHOTO OBHAPYXEHWs1 BCeX owmnBok kpaTHocT © (7= 5) n MeHee MUHUManbHOE
KOLOBOE PacCTOsIHUE:
d>r+s+1

Kog XamMuHra

Kod XammuHza npefgctaBndetr cobor OOUH M3 BaXXHEWLIMX KacCoB MOMEXOYCTONYMBBLIX
KOOOB, HalLeALWMX LWMPOKOoe NPUMEHEHNE Ha NPaKTUKE U NMEIOLLMX MPOCTON N yAOBHLIN ANs
TEXHUYECKOW peanusauum anroputMm obHapyXeHnsa n ncnpasreHns 0gMHOYHOM OLLMOKMN.
Mpegnonoxum, HeobxoaMMO MUCNPaBUTb OLMHOYHYK OLUIMOKY OBOMYHOrO Koga. Takon KoA

coctout uz CMMBOJOB, Hecywmx uHdopMauuo, u nk KOHTPOSbHbIX (M30bITOYHBIX)
cMMBOIOB. Bcero cMMBOoB B koae

n=n,+n,

Mpn nepepave koga MOXeT ObiTb MCKaxeH nobon MHOpMaUMOHHBLIA cumBon. OgHako
MOXET ObITb M TaKOW BapuaHT, YTO HN OOUH N3 CUMBOJSIOB He OyaeT MCKaXeH, TO eCTb ecnu
Bcero B koge ' cMMBOMOB, TO C MOMOLLBIO KOHTPOSbHbLIX CUMBOJIOB, BXOASLLUNX B 3TO YMCHO,

n
JOJKHO ObITb CO30aHO Takoe YMUCIo KoOMOWHauun 2™ , 4TOObI CBOOOAHO pas3nMuUTbL n+l
BapuaHT.

Moatomy n, AOJMKHO YOOBJIETBOPATL HEPABEHCTBY
2" >n+1

Torpa

2n — 2nK+nu — 2nK . 211”

2">(m+1)-2™

n )
roe 2" — nomnHoe Yncno kKoMBUHALMI Koga.



CnepoBaTtenibHO, 4KChO I/IH(*)OpMaLI,l/IOHHbIX CMMBOJIOB KOAa, 06Hapy>K|/|Barou.|,ero n
KOppeKTupyrowero oguHO4YHyo 0LL|VI6Ky, MOXET ObITb OLLEHEHO U3 COOTHOLLEHUS:

2nu S 2
(n+1)

[na BblMUCNEHNS OCHOBHbIX napamMeTpoB KoAda X3MMUHra 3agaeTcsa KONMMYecTtBo nnbo

— nll
WH MaLMOHHbIX CUMBOJIOB, NIMOO MH MaLMOHHBbIX KOMOWHaLWI = ) M NMOMOLLIN
opmMaLuumo o} ono 6o opmMaLumo oMOuHa N =2 M OoMO

NpUBEAEHHBIX Bbille dopmyn Bblumcnsitor 2 u "

3Hasi OCHOBHbIe NapameTpbl KOPPEKTUPYIOLLErO KoAa, ONpeaensitoT, KakMe nosnumm CMrHanos
6yayT pabounmu, a Kakme — KOHTPOnbHbIMU. [pakTuka nokasana, 4To HoMepa KOHTPOIbHbIX

CMMBOMOB yooOHO BbIOMpaTb MO 3aKOHY 2" roe i=0,1,2, 3"".
CMMBOJIOB B 3TOM Cfyyae paBHbl 1, 2, 4, 8,....

0001 a4 3ateM onpeaensalT 3HayYeHUss KOHTPOSNbHbIX KoadduumeHtoB (0 wmnu 1),

0010 a, PYKOBOACTBYACb CrieAyloWnM NpaBuioM: cymma eOUHUY, Ha rpo8epOYHbIX

0011 nosuyusix OormkHa 6bimb 4yémHou. Ecnn ata cymma 4Y€THa — 3HayeHue

KOHTPOSbHOro Ko3dhpmumeHTa HoMb, B NPOTMBHOM Crnydae — eanHuua.

0100 |g, | MposepouHbie noauumm BbIGMpPaloT cnegylowmM obpasom. CocTasnsioT

0101 a Tabnuuy Anga psga HaTypanbHbIX Yucen B ABOMYHOM Koge. Yncno eé cTpok

0110 |q, n=mcn, MepBon cTpoke aton Tabnuubl COOTBETCTBYET MNPOBEPOYHbLIN

Homepa KOHTPOJIbHbIX

0111 |a, | koadpcnumeHT % gropont “2 utp.

1000 a, Mpumep Tabnuubl Ana onpefeneHns MNpOBEPOYHbIX MO3ULUK NpU n=11
1001 npuBeaEH PSAOM.

[MpoBepoYyHble NO3MUMK  BbISBNAKOT, BbINMUCbIBAA  KOI(PUUMEHTbI MO
1010 a,, | cneaywowiemy npuHUMNY: B MEpBYD MPOBEPKY BXOAAT KOIPPULNEHTHI,

1011 g, a,, s, ds, Az, Ay, Ay

KOTOpble cofepXaT eauvHuly B Mnaawem paspsae (
a,, dsy, g, dy, Ay, Ay

n

T.4.); BO BTOPYH — BO BTOpOM paspsge (
TpeTblo — B TPETLEM paspsane v T.A4.
Mpumep nocTpoeHus kKoga XaMMUHra

nT.40) B

[MycTb HeobGxoauMO MOCTPOUTbL MakeT kKoga XoMMUHra u

Mosnuns Koposoe cnoso onpeaenntb 3Ha4dYeHua KOPPEeKTUpyrwLwmnx pas3paaos aOnd

cumBonoB | Maket | Utor

1 KogoBOW KoMBuHaumm (nu - 4) 0101.

CornacHo nony4yeHHoM Bbiwe dOpMyne MUHMMarbHOEe

n =3

2

YMUCMO KOHTPOSIbHbIX CUMBOJSIOB % , npu atom n=T7,

KoHTponbHble ko3adppuumeHTbl OyayT pacnonoXxeHbl Ha

nosnumsax 1, 2, 4. CoctaBuM MakeT KOPPEKTMPYOLLEero koga
N 3anuLiemM ero BO BTOPY KOJTOHKY Tabnuubl.

|_|OJ'Ib3y$|Cb npaBuyiom 0] YETHOCTU 3NIeMeHTOB B

N[O~ W N —=
—O|— o

=[°] x| >
- O|—= O O] =

NpPoOBEpPOYHbIX no3nuundx, onpeagennmm 3Ha4vyeHunA

KoahpuumeHToB Kl, K, " K3.

Il + 11+ 11 + 11, K, +0+1+1

lMepesasi nposepka: cymma
K =0

AOMKHA ObITb YETHON, a CcyMMa

ByneT YeTHONM npwu
1L+ 1L+ 11+ 11

K,=1

Bmopasi npoeepka: cymma
K,+0+0+1

AOoMmkHa OblITb 4YeTHOW, a cymma

OyneTt yeTHoOW Npu

10



Tpembsi nposepka: cymma 1, + 15 + I + 11,
Ky +1+0+1 ByaeT YeTHOM Npu K;=0
OkoH4aTenbHOe 3HayeHne WUCKOMOW KOMOMHAUUKW KOpPEeKTUpYHLWero Kkoga 3anucbiBaem B
TPETbIO KONOHKY Tabnuupl.

O6HapyxeHue U ucnpasneHme ownooK B koge XaMMUHra

Mpeanonoxum, B KaHane cBsA3M Nog AEWCTBMEM MOMEX NPOWU3OLLNO MUCKaXeHWe N BMECTO

0100101 6bIno npuHaTo 0100111.
[Ansa obHapy>keHnsa owmnbkn NPON3BOAAT YXKe 3HAKOMbl€ HaM NMPOBEPKM HA YETHOCTb.

llepsas nposepka: cymma L+ 1L+ 1L+ 11 =0+0+1+1

HoMepa owwmnbo4Hom no3nuum 3anuwem 0.
Bmopas nposepka: cymma IL + 1L+ 1T+ 11, =1+ 0+1+1

HOoMepa owmnboYHOM No3nuuKn 3anuwem 1.
Tpembs nposepka: cymMma I+ 1L+ 1L+ 1L =0+1+1+1

HOMepa ownboYHOM No3nuuKn 3anuwem 1.

Monyynnn gBonYdHbIN HoMep owmnbo4vHoM no3nuunun: 1102 nnum 6G+.

CnepoBaTenbHO, CMMBOJ LLIECTOM NO3UUUKN crefyeT U3MEHUTb Ha oBpaTHbIA, U MOny4yuMm
NpaBUbHYO KO4OBYH KOMOMHaLUMIO.

Ecnv Homep owmnBOYHO NO3MUMKM paBeH HYM — NpU nepegaye koga He 6GbINo AonyLieHo
OLUNOOK.

OTMeTMM, YTO MOCTPOEHHbIN KOA MO3BOSIieT 0OHapPYXNTb N UCMPaBUTb TOMbKO OAMHOYHYIO
owKnodKy. YTOObLI NONYYNTHL BO3MOXHOCTb OBHapYXeHUs1 4BOMHOM OLWMBKN MOXHO YBENNYUTb
ANUHY KOAa Ha eLé KOHTPOSibHbIA CMMBOJI, 3HAaYeHWe KOToporo OyaeT onpenensatbcs 13
yCcnosus YETHOCTM CyMMbl BCEX eanHuL B koge. Toraa, no6aBvB Ha NpMHMMALOLLIEA CTOPOHE
ewé ofHy (aHanornyHyilo) NpoBepKy Ha YETHOCTb, MOXHO OydeT MCNpaBuUTb OLMHOYHYHO
oLNBKY 1 0BHAPY>XUTb OBOVHYIO.

MeToaun4yeckue matepuanbl K nabopatopHomn pabote no teme «Teopus uHopmauuny
3apava 1

Monyyenne nobon mHpopmaumm, B TOM 4ucne, U U3MepuUTEnbHOW, Teopus nHdpopmaumnm
TPaKTyeT Kak yCTpaHeHne (BO3MOXHO YaCTMYHOE) HEKOTopon HeonpeaenéHHoctn. OgHum n3
NPOCTENLLMX  CMOCOBOB  M3MepPeHUst  (OLEHKM)  HEKOTOPOW  BENIMYUHBLI  ABNSIETCA
NCNONb30BaHWE r1OPSIOKOBbIX wWKas (WKan nopsigka), CTPOSAWMXCS Ha OTHOLIEHMUSAX
TOXAecTBa 1 nopsiaka. ViamepeHune ¢ MCnonb3oBaHWEM TakuX LWKan AaéT AOCTaTOYHO rpybbie
pesynbTatbl, T.K. Pa3HOCTb Mexay CcybObekTamu LwWkKanbl He yuyuTbiBaetTcd. B cnyyae
M3MEepeHns no LkKanaMm nopsiAka BeCb [Manas3oH BO3MOXHbIX 3HAYEHUN W3MepsiEMOM
BENMMYMHbI pa3buBaeTca Ha psg  MHTepBanoB. HeonpegenéHHOCTb OO0  M3MepeHus
XapakTepu3yeTcss TeM, YTO HEU3BEeCTHO, B KakOM W3 WHTEpPBanoB MeXWUT 3HayeHue
N3MepsieMon BENWYUHbI. Pe3ynbTaToM U3MepeHusi SBNsSieTCa ykasaHue TOoro, 4Tto
n3mepsiemMas BenuuMHa NeXuT B AAHHOM WHTepBane, 4YTO O3HavaeT CyxeHue obnactu
HeonpeaenéHHoCTN, a, cnegoBaTenbHO, €€ yMeHblleHne. Takum obpasom, ¢ TOYKU 3peHns
Teopunm WHopmauum pesynbTaT W3MEPEHUs 3akniovaeTcd B BblIOOpe KOHKPETHOro
WMHTEpBana 13 Lenoro psaga BO3MOXHbIX MHTEPBAaros.

B kauecTBe npumepoB HUMXe NMpuBeOeHbl TPy LWKanbl: wkana bodopta ana onpepeneHuns
CKOPOCTU BeTpa, Wwkana Mooca gns oueHKNn OTHOCUTENBHOM TBEPOOCTU MUHEPASIOB U1 LLKana
MepnseneBa — LLUnoHxonepa — KapHuka gnst OLEeHKN UHTEHCUBHOCTUN 3eMINeTPSCEHUN.
Likana boghopma Ornisi OUeHKU CKopocmu eempa

AomkHa OblTb 4YeTHOW, a cymma

yeTHa. B mnagwwvn paspsag

HeyeTHa. Bo BTOpOn paspssg

HeyeTHa. B Tpetun paspsag

CkopocTb
Bannbl HasBaHuve Mpu3Hakm nﬁ/c ’
0 Wrunb [bIM nogHMMaeTca BEPTUKANbHO 0-0,2
1 Tuxun [biM nogHMMaeTcs cnerka HakimoHHO 0,3-1,5
2 Jlerknn Betep owyuiaeTcs, WwWenecTtaT NMCTbs 1,6-3,3
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3 Cnabbin PasBeBatoTcs donaru 3,4-5,4
4 YMepEeHHbIN BeTtep nogHMMaeT nbiib 5,5-7,9
5 Ceexun KavatloTcsl TOHKME CTBOSbI JePEBLEB 8,0-10,7
6 CunbHbIN ['yoar nposoaa 10,8-13,8
7 Kpenkun KayvaroTtcs cTBonbl JepeBLEB 13,9-17,1
8 OuyeHb Kpenkui TpyaHoO naTM NpoTUB BETpA 17,2-20,7
9 LTopm BeTep HauMHaeT paspyLliaTth Kpbiu 20,8-24.,4
10 CunbHbBIN LUTOPM BeTep BbIpbIBaeT AepeBba C KOPHEM 24,5-28,4
11 XKectokun wtopm Bonbline paspyLieHus 28,5-32,6
12 YparaH OrpomHble paspyLueHust >32,6
Lllkana Mooca 0nsi oyeHku omHocumesnbHou meépdocmu
. OTanoHHbIN AbcontoTHas
TBépOocCTb ObpabaTtbiBaeMOCTb ;
MUHepan TBEPOOCTb
1 Tanbk LlapanaeTcs Hortem 1
2 'mnc LlapanaeTcs Hortem 3
3 Kanbuunt LlapanaeTtcss megHOM MOHETOM 9
4 dnooput Jlerko uapanaeTcsi HOXXOM 21
5 Anatut C ycunmem yapanaeTcs HOXXOM 48
6 OpTtoknas LlapanaeTcst HanunbHUKOM 72
7 KeapL Mopnaértca obpaboTke anmasom 100
8 Tonas Mopgpaétca obpaboTke anMasom 200
9 KopyHA Moppaértca obpaboTke anmasom 400
10 Anmas PexeT cTekno 1600
LlIkana Medsedesa — LlInoHxoliepa — KapHuka
bannol Cwuna 3emneTpsiCeHuns Xapakrepuctuka
I He owyulaeTcs OTmevaeTcs TONbKO CENCMUYECKMMU Npnbopamu
[l OyeHb cnabble TON4YKK OwyulaeTcs YyTKUMU JOMALIHUMU XXMBOTHBIMU
1 Cnaboe OwyLiaeTcs Kak COTpsiCEHME OT rpy30BuKa
A WHTeHcnBHOE BHyTpun 30aHus owyuaeTcs 60NbLUMHCTBOM Nogen
Vv J10BONbHO CUNbHOE OwyuwiaeTcs nogbMy 1 BHE 30aHUN
VI CunbHoe OwyulaeTcs Bcemu
VIi OueHb cunbHoe MoBpexaeHnsa B CTeHaX KaMeHHbIX JOMOB
VIII PaspywimtensHoe TpeLwmHbl Ha KPYTbIX CKITOHAX M Ha CbIPON No4Be
IX OnycTowmnTensHoe CunbHoe noBpexaeHne n paspyLueHne JOMOB
X YHuuTtoxatwowee TpeLinHbl B NoYBe MHOr4a A0 MeTpa LUMPUHON
Xl KaTactpoda MHoro4YncrneHHble onona3Hu 1 obeansl
Xl CwunbHag katactpoda N3meHsieTcs penbed

Onpedenumsp (NpepnonaraeTcsi, YTO BEPOSITHOCTM MONafaHusi U3MEepPsSieMON BENWYMHbI B
nbon n3 NHTepsaros paBHbl Mexay cobon):

- YMCMO MHTEpPBAOB LUKkl "' (BO3MOXHOE YMCHO COCTOSIHUIN CUCTEMBI);
- 4ucrno uHTepeanoB ! (YMCNO COCTOSIHUI CUCTEMBI) MOCIE N3MEPEHWNIA;

- anpuopHyto (6e3yCroBHYH) SHTPONUIO H0;

- anocTepuopHyto (ycroBHy) aHTponuio H ;

- KONMU4YeCTBO U3MepuTenbLHOU MHopMaLmn I

YkasaHue. Vicnonb3yemas Lkana W WHTepBan HeonpeaerieHHOCTU focne npoBeAeHus
n3mepeHun (B 6annax CoOOTBETCTBYIOLLEN LUKaNbl) NpMBeAeHbl B Tabnvue BapMaHToB.
lMopsidok pacuyéma

Obnactb HeonpeaenéHHoOCTM 00 WU3MEPEHUs MNPOCTUPAETCAa Ha BCe WHTepBasnbl LUKasnbl,

nostomy ' cooTBETCTBYeT uMCRy WHTEpBanoB, Ha KoTopble pasbuTta Lkana. “Yucro
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nHTepsanos 1 (nocne namepeHun) onpegenseTca cornacHo BapuaHTy. [pu ycnosum, 4To
BEPOSATHOCTM MonagaHusa nuamepsieMon BenuuvHbl B OO0 M3 MHTEpBaroB paBHbl Mexay
cobon, HeonpeaenéHHOCTb CUTyaumMm 40 M Nocne N3MepeHnin XxapakTepmusyeTcs SHTPOMNUEN,
paBHOW forapucmy ymcna nHTepBanoB (COCTOSAHUIA CUCTEMBI):

H,=log,n, H=log,n

KonnyectBo nameputensHon nHpopmaumm I paccuyuTbiBaeTCs rno popmyne
I=H,-H

Tabnuua BapuaHTOB

BapwuaHTtbl 1-10

Ne BapuaHTa 1 2 3 4 5 6 / 8 9 10
kana LLikana BoopTa
PesynbTat oT0 | oT5 o5 | o4 or9 | or1 |oT5 | 0T 10
mameperns | o3 o6 | 10 | 107 | mo8 | O |m012| a03 | a0 9 | mo 11
(B 6annax) A A A A - A ? :

BapuaHTtbl 11-20

Ne BapuaHTa 11 12 13 14 15 16 17 18 19 20

LLkana LLikana Mooca
PesynbTar
n3mepeHuns otT2 |oT1]| oT6 9 oT6 | oT8 6 oT2 |oT3 | oT1
(B eanHnuax go4 (po2 |po10 go8 | po9 Jo6 |po5| po4
TBEPAOCTW)

BapuaHTtbl 21-30

Ne BapuaHTa 21 22 23 24 25 26 27 28 29 30

LLlkana lLikana Measenesa — LUnoHxonepa — KapHuka
;36,\23;3; ot | vy | OTIX [ oTIV [orlll forIX forVilfoTIV ] ot Il
(8 6annax) | *° i po Xl | mo VIl | po VIl | no X | po Xl | no VI noV
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3agava 2
NameputenbHas nHdopmMaumsi N0 MHTEPBANbHON LIKane nonyyaeTcs NyTEM CpaBHEHUS Opyr

C ApPYrom AByX pa3mepoB Q0 n QJ' (MpepnonaraeTcs, YTO OOUH U3 HUX U3BECTEH, a OpYroun
Tpebyetca HanWTM) oOAHOW U3NYECKOW BENWYUHBbI (HanpMmep, Maccbl) C MOMOLLbH
KoMriapamopa (Hanpumep, paBHoMreynx BecoB). PesynbTaTtomM KaXgoro OTAENbHOro
CpaBHeHus (OTCYETa) ABNAETCA OOHO U3 TPEX BblPaXKEHUN:

Qi >Qj’ Qi :Qj’ Qi <Qj

b
T.€. peLueHne o ToM, 6onblue (MeHbLLE) UM paBeH OOMH pasmep OpYromy.
[Ns NOBbIWEHNA TOYHOCTM Pe3ynbTaToOB M3MEpPEeHUs NPOBOAAT MHorokpaTHo (7! pas). B
Kaxxgon cepum m3 I OTCUYETOB KaXabli M3 TpPeX BO3MOXHbIX pPe3ynbTaTOB W3MEpPEHUs

(Q,->Q,- Q=0 0<0
>0, y
Q>0 BCTpeyuaeTcsi ™M pa3, BO3MOXHbIA pe3ynbTar

Q <0

/) BCTpevaeTcs 4 pas, rge k=123 (BO3MOXHbIN pe3ynbTaT

Ql‘ :Qj m,

BCTpeyaeTcs pas,

BO3MOXHbI pesynbTaT / BcTpeyaetcs " pas).

Paccyumames:
a)  «4acCToCTb» (BEPOATHOCTb) KaXO0ro U3 BO3MOXHbIX pe3yfibTaToB;

b) anpuopHyto (6e3yCrnoBHYH) SHTPOMMIO HO;

C)  anoCTepUOpPHYIO (YCIOBHYH) SHTPOMMIO H, ;

d) KonmM4yecTBO M3MepuTenbHON MHOPMaLUUn I, B KaXXon cepun.
lMocmpoumb no pacyemHbIM OaHHbIM 2paghuKu:

H

b) 3aBUCMMOCTU KONn4ecTsa UHoOpMaLUn I, OT yncna namepenuin 1 : I, = f(n)_
Yka3aHue. BbluncneHunsa Beaytca Anst YeTbIPpEX Cepui N3MepeHun.

[na BapuaHToB ¢ 1 no 15 B nepBon cepun n3mMepeHni nle, BO BTOpPOW cepumn ”:20, B
TpeTben cepun 1= 40, N B YeTBepTOM cepun 1= 80
[ns BapuanToB ¢ 16 no 30 B nepsou cepun namepeHuin :15, BO BTOpoW cepumn 7 :30, B

TpeTben cepun 1= 60 ug yeTBepToun cepun 1= 100,
[Mopsidok pacyéma
[na pacyéta anpmopHON SHTpoNUN ucnonb3yeTcs oopmyna

3
H,= _Z p, log, p,
=1

a)  3aBUCMMOCTW anoOCTEPUOPHOM IHTPONMMUM ~~ » OT Yncna namepeHun 7 : H, = f(n);

)

C Y4ETOM, UTO BCE TPW pe3ynbTaTa namepeHusi pasHosepositHbl (1 = P2 = Ps :1/3).
PacuyéTt anoctepnopHOn 3HTPONUK BLINOSHAETCS No hopmyne

3
Hn z_zpnk 10g2 pnk

k=1
’

roe Pm = mk/ " _ «yactocTb» (BEPOSATHOCTB) KaXkgoro pesynbtaTta B cepum 13 ' oTcyéToB.
KonnyectBo un3MepuTenbHOM  MHG OpMaLK In, NoslydeHHOM B Kaxgou cepwvn,
paccyMTbiBaeTCs nNo popmyne

In = HO _Hn

Ta6bnuuya BapnaHTOB

BapuaHTbl 1-15
112 (3[4 [5]6]78]9|10[11[12][13[14]15

0o | m |81 (171|162 |2|5|3|2|4|3]|3

n m,
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m, 1181|1712 [2|6|2[3|5|3|3|4)|3
m, 1118|2272 |2|6|2|2|5]3|]3]|4
m 181 |1 (17| 1 |2 (162 |2 |15 2 | 3 |14]| 2 | 4
20 m, 1181|1171 12 |16| 2 | 2 (15| 2 | 2 |14 2
m, 111|182 |2 172 |2 |16| 3 |3 (15| 4 | 4 |14
m |38 1 1|37 1136|112 |34|2 |4 |33, 4|3
40 m, 113812 |37]2|1|36|2|3|34|2 |3 |33 4

80 m, |1 17812 |77\1 ]2 |76|3 |2 |75|1 |3 |74

BapuaHTbl 16-30
16 |17 118 1912021 (222324 25|26 |27 |28 |29 |30

15 m, |1 (13|12 (121 (2 (11} 1|3 (103 |3 |9

30 m, |1 28|11 27| 2|1 |26]|1 |2 |25|2 |2 |24

60 m, |1 5881|2571 |3 |5|3 |4 |55|4)| 4|54

100 m, | 1198119722 |9%|2|1(9]|1]| 1|94 1
mg |1 1198|2297, 2 |2 ]9|4 |3 |95/ 5|3 9%

3apava 3

N3meputenbHas nHgopmMaumna no abconoTHOM wWwkKane (Lkane OTHOLIEHMWI) nonydaeTcs C
nomMmoLyblo aHanorosoro npubopa. lNpu nwbom namepeHun obA3aTenbHO MCMONb3yeTcs
anpuopHas nHgopmaums.

AnpropHon nHdopmaumnen MoXeT SABMSATbCS:

1. WHTepBan 9 O , B Nnpegenax KoToporo HaXo4UTCH 3Ha4YeHe N3MePAEMON BEMNNYMHBDI.
2. 3akoH pacnpegeneHus BeposaTHocTM (3PB) 3HauyeHun mMamepsseMon BENUYUHBI B 3TOM
WHTepBarne.

Ecnn 3PB Heun3BecCTeH, TO ero 3amMeHsitoT CUTYyaLMOHHOW MOLENblO, B Ka4yeCcTBE KOTOPOW
Yalle Bcero Ucnosb3yT paBHoMepHbI 3PB.

[Mocne namepeHns NpoucxoanT YTOYHEHME 3HAYEHUS U3MEPSAEMON BENNYUHBI:

o, 0],

1. MeHblle CTaHOBMTCS anoCTEPUOPHBIN UHTEepBan HeonpeaereHHOCTH [
YTOUYHsOTCA napameTpbl 3PB.
2. CtaHoBuTCA M3BecTHbIM 3PB, ecrnu oH He Obin M3BecTeH (MpU MHOroKpaTHOM
n3mepeHun).
HekoTopble 3akOHbl pacnpegeneHns (U COOTBETCTBYHOLUME MM pPacyETHble hopMysbl)
npeacTaBneHbl B Tabnvue B NPUNOXEHUN.
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Ana wnnoctpaunn npuBeaEHHbIX paccyXaeHnn Ha puc. 1 rpaduyeckn npencraBreHbl

yeTblpe npumMepa pe3ynbTaToB 3KCNEPUMEHTOR MO U3MEPEHUIO HEKOTOPOW BENUYUHDI Q :

p(Q) 4 r(Q) pQ) 4 r(O)
Po(Q) — Po(Q)
! ! P:(Q)
— Po(Q)
02 0 o O 0 00 O 0, 0, 0
a) anpuopHbIn 3PB — paBHOMEpPHbIN ©) anpuopHbii 3PB — TpeyronbHbIn
anoctepmopHbin 3PB — paBHOMEpPHbLIN anoctepunopHbin 3PB — TpeyrosnbHbIn
p(Q)“ p(Q)A p(Q)
py(Q) P, (Q)
pQ)
Py(Q) Py(Q)
00 0, 0 00 0, 0
B) anpuopHbii 3PB — paBHOMEPHbIN r) anpmopHbii 3PB — paBHOMEPHbIN
anoctepunopHbin 3PB — HopMarnbHbIn anoctepuopHbin 3PB — akcnoHeHumnanbHbIn
Puc.1

Ha puc.1 paccmoTpeHHass WHGOpMauMoOHHass MoAenb W3MepeHus npencraBneHa
rpadomnyecku Ans crefyowmnx YeTbIpeEX Cry4yaes:

1. YMeHbLUNNCA WHTepBan HeonpeneneHHOCTM 3HA4YeHUn WU3MepseMon BENUYMHBLI MNpuU
N3BECTHOM paBHOMepHOM 3PB.

2. YMEHbLUUIICA WHTEpPBan HEeonpeaerieHHOCTU 3HAa4YeHUn W3MEPSEMON BENMYUHBI  NpU
n3BeCcTHOM TpeyronibHom 3PB.

3. CuTtyaumoHHasa mogens (paBsHoMepHbIn 3PB) nocne nsmepeHns saameHeHa HaaeHHbIM U3
onbiTa HopmasnbHbiM 3PB.

4. CutyaumoHHasn mogenb (paBHoMmepHbIn 3PB) nocne namepeHnst 3ameHeHa HangeHHbIM 13
onbITa 3KCNoHeHumanbHbIM 3PB.

Paccdyumampb anpuopHyto (6e3ycrioBHyt) 3HTPOMMUIO HO, anocTEPUOPHYHD  (YCITOBHYIO)

SHTPOMNNIO H y konuyectso N3MepuUTENbHON MHGOpPMaLmn I pns cnegyrowmx Tpex
KOMOBUHALUN anpyopHOro 1 anocTePUOPHOro 3aKOHOB pacnpeaeneHnsa nHpopmaumm:

BapUaHThI OKkcnepumeHT
P Ne 1 Ne 2 Ne3
_ - - - TpeyronbHbIA —
1 paBHOMEPHbIA — paBHOMEPHLIN paBHOMEPHbI — HOPMarbHbIN o
3KCMOHEHUManbHbIN
paBHOMEPHbIN — o o o o
2 o paBHOMEPHbI — paBHOMEPHLIN TPeYronbHbIN — HOPMarbHbIN
9KCMOHEHLUMAaNbHbIN
. o o . paBHOMEPHbIN —
3 pPaBHOMEPHbIV — TPEYTrONbHbIN HOpManbHbIN — HOPMarbHbIN o
3KCMNOHEHLManNbHbLIN
. o 3KCMNOHEeHUMansHbIn — o o
4 TPEeYronbHbIA — TPEYrorbHbIN o paBHOMEPHbIV — HOPMarbHbIA
9KCMOHEHLUMAaNbHbIN
HOpMarnbHbI — HOPMarbHbIN TPEeyrofibHbI — TPEYronbHbIN paBHOMEPHbIN —
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BapuaHTbl

OkcnepumMeHT

Ne 1 Ne 2 Ne 3
9KCMOHEHUMAaNbHbIN
- o TpeyronbHbIN — . .
6 TPEYronbHbIN — HOPMaribHbIN o paBHOMEPHbIV — TPEYronbHbIV
SKCNOHEHLManbHbIN
. - paBHOMEPHbIA — o .
TpeyronbHbIi — paBHOMEPHbIN o HOpManbHbIA — HOPMarnbHbIN
9KCMOHEHLUMANbHbIN
TPEYrofbHbIN — 9KCMOHEHUMaNbHbIN paBHOMEPHbI — paBHOMEPHbIN TPEYronbHbIN — HOpManbHbIN
3KCMOHEeHUManbHbIN — o o . .
. TpeyronbHbIA — HOPManbHbIA paBHOMEPHbIN — PaBHOMEPHbIN
3KCNOHEHLManbHbIN
o o paBHOMEPHbIA — o .
10 TPEeYronbHbIA — TPEYronbHbIN o TPEYronbHbIA — HOPMarbHbIV
SKCNOHEHLManbHbIN
11 TPEYronbHbIN — 9KCMOHEHUMaNbHbIN TPEYronbHbIN — TPEYrosibHbIN HOpMarbHbIN — HOpMasibHbIN
12 pPaBHOMEPHbIV — HOPManbHbIN PaBHOMEPHbIN — TPEYrONbHbIN TPEYrofibHbIN — TPEYronbHbIN
13 TPEYronbHbIN — 3KCNOHEHLMaNbHbIN TPeyronbHbIN — paBHOMEPHbIN paBHOMEPHbIV — HOpMarnbHbIA
. . TpPeyronbHbIA — 3KCMOHEHUManbHbIN —
14 paBHOMEPHbIN — TPEYToNbHbIN - o
SKCNOHEHLManbHbIN 9KCMOHEeHUManbHbIN
o o o o TpeyronbHbIN —
15 paBHOMEPHbBIN — HOPMaribHbIN TPeyronbHbIA — HOPManbHbIV -
3KCMOHEHLMAaNbHbIN
. . . o paBHOMEPHbIN —
16 paBHOMEPHbIN — TPEYronbHbIN HOpMarbHbIA — HOPMaribHbIN o
9KCMNOHEHLManbHbIN
o . paBHOMEPHbIA — - .
17 TPEYronbHbIA — PaBHOMEPHbIN . HOpMarbHbIN — HOpMarbHbINA
9KCNOHEHUManbHbIN
3KCMOHEHUManbHbIN — . . - -
18 o TPEYronbHbIA — HOPManbHbIV paBHOMEPHbBIN — PaBHOMEPHbI
3KCMNOHEHLMANbHbIN
paBHOMEPHbI — o o . o
19 . paBHOMEPHbI — paBHOMEPHbIN TPEYronbHbIA — HOPMarbHbIN
9KCNOHEHLManNbHbIN
20 paBHOMEPHbIV — HOPManbHbIV pPaBHOMEPHbIV — TPEYronbHbIV TPEeYronbHbIA — TPEYronbHbIN
. . paBHOMEPHbIA — o .
21 TPEYronbHbIA — TPEYronbHbIN o TPEYronbHbIA — HOPMarbHbI
9KCMOHEHLMaNbHbIN
. o . o TpeyronbHbIA —
22 paBHOMEPHbBIN — HOPMaIbHbIN TPEYronbHbIA — HOPManbHbIV .
3KCMOHEHUMANbHbIN
. . . . TPeyronbHbIA —
23 paBHOMEPHbIN — paBHOMEPHbIN paBHOMEPHbIV — HOPMarbHbI .
9KCMNOHEHLUManbHbIN
24 TPEYronbHbIN — 3KCNOHEHLMaNbHbIN TPEeyronbHbI — paBHOMEPHbIN paBHOMEPHbIV — HOpMarnbHbIA
. . 3KCMOHEHLUManbHbIN — . .
25 TPEYronbHbIA — TPEYronbHbIN - paBHOMEPHbBIN — HOPMaribHbIN
9KCMOHEHLMaNbHbIN
o o TpeyronbHbIA — 3KCMOHEHUMAanbHbIN —
26 paBHOMEPHbI — TPEYrosbHbIN o o
9KCNOHEHLManbHbIN 9KCMOHEeHUManbHbIN
. . TpPeyronbHbIA — . .
27 TPEYronbHbIN — HOPMarbHbI . paBHOMEPHbIA — TPEYronbHbI
9KCNOHEHLMaNbHbIN
28 TPEeyronbHbIA — 3KCNOHEHLANbHbIV paBHOMEPHbIN — paBHOMEpPHbIN TPeyronbHbIA — HOpMasbHbIN
29 TPEeyrofbHbIA — 9KCNOHEHLANbHbIV TPeyronbHbI — TPeyronbHbIn HOpMarbHbIN — HOpMasibHbIN
. . . o paBHOMEPHbIV —
30 HOpMarnbHbIM — HOPMarnbHbIN TPEYronbHbIA — TPEYroNnbHbIN

3KCMOHEHLManbHbIN

lMocmpoums B BbliOpaHHOM MacwTabe anpuopHbie p,(Q)
NAOTHOCTK pacnpeneneHns BEpOSTHOCTM AN BCEX TPEX IKCMEPMMEHTOB COrMacHO BapuaHTy
aHanornm4yHo ToMy, Kak 3To nokasaHo Ha puc. 1.
Yka3aHue. VlcxogHble faHHble Onsi pacyeTa BblbupatoTcs u3 Tabnuubl B COOTBETCTBUN C
BapnaHTOM.
Xapaktepuctmkm ncnonbdyembix 3PB nprvBeaeHbl B cnpaBovHom Tabnumue.

3Ha4veHune

cpegHekBaapaTnyecKkoro

OTKNOHeHuss &

9KCMOHEHLMarnbHOro anoCcTepPUOPHbIX 3aKOHOB pacnpeneneHus.
[Mopsidok pacyema
B cnpaBoyHOn Tabnuue npuBegeHbl Bce HeobxoamMmble AaHHble. [1na pacdeta anpuopHom

AaHo

M anocTepuopHble p(Q)

and HOPMarbHOIo "

H, n anoctepviopHoii H sHTponuu BocnonbsosaTbcs hopmynamu, MpUBEAEHHLIMU B
COOTBETCTBYHOLLEM CTONBUE 3TON TAabnuubI.
KonnyectBo nameputensHon MHopMaLnmn paccumtbiBaeTcs No popmyne
I, =H,—-H

[ns noctpoeHusi rpacmkoB MNMOTHOCTU pacnpefeneHns BeposiTHOCTM py(Q) n P Q)
Mcnonb3oBaTb POPMYIbl, MPUBEAEHHbIE CNPaBOYHOM Tabnuue.
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O6pamume eHumaHue! [1ns HOPManNbHOIro N 3KCMNOHEHLMANbHOIrO 3aKOHOB pacnpeneneHus

[0-30c Q+30]
Fpad)I/IKI/I CTpPOATCA NO TOYKaM B UHTEpBarne .
UucnoBble 3HayeHud o HeO6XO,EI,I/IMO Bbl6paTb n3 Ta6J'II/ILI,bI B COOTBEeTCTBMMA CO CBOUM

o =X = x
BapnaHTOM (Npu MCNoNb3oBaHMN opMyIT U3 CNpaBoYHON TabnuLbl NPUHATD Q , 0 ).

Tabnuua BapuaHTOB

MapameTpbl BapuaHTtbl 1-15
pacnpegeneHns 11213145678 ]9]10]11]12]13|14|15
0, 2,134 |56 |7]8]|9 1011|1213 |14|15|16
0, 1415116 |17 1819|2021 22|23 |24 | 25|26 |27 | 28
0, 71719101111 ]13|14 1515|1718 19|20 | 21
Q, 9 |11 111213 |15|15|16 1719|1920 |21 |22 |23
o 1 10.5/1.2[{1.5/05] 1 [1.2/1.5/1.2{1.5] 1 [0.5]/1.2] 1 |0.5
MapameTpbl BapuaHTbl 16-30
pacnpegeneHns 16 |17 1181912021 (22|23|24|25|26|27 28|29 | 30
0, 21416 |8|10(12]|14]|16|18]20|22 |24 26|28 |30
0, 16 1812022124 26|28 |30 (32|34 |36|38|40 42|44
0, 8 11012 13|16 |18 19|22 124 25|28 |30 |31|34 |36
Q, 10121417118 120|23 124 26|29 | 30|32|35|36 |38
o 1.2/1.5/ 1 |0.5/0.7/1.2/0.5] 1 [1.2/1.5/0.5{1.7]/1.5] 1 |0.5
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3aKoHbI pacnpegeneHus

Ne|3akoH pacnpeneneHus ®opmyna nnoTHocT! AHTponuA
BEPOATHOCTU
PaBHOMeEpHbIN
p(x) 4
1
(L - PO= H =In(b—a)
b-a a<x<b
0 a b ;
TpeyronsbHbin (CumncoHa)
p(x) A
2
----------- 4(x—a) a+b
b—a ! W, a<<x<—— (b )J_
| _ —da —a)e
. i PO=V4b—x) a+b H=In—03FH—"
! S <x<b
! (b-a) 2
0 a a+b b %
2
HopmanbHbin (Faycca)
p(x) A
1
\/ﬂ(j 1 _()c—)ic)2
3 p(x) = e 2 H =In(o~2re)
o~N2rm
g
OKCMoHeHUManbHbIN
AByxcTopoHHuK (Jlannaca)
p(x) 4
B 2e
2 . J2 H=In—=
4 py=Ler p=22 s
o
’ = ln(ae\/g)
0 % %

KOHTpO.ﬂ bHbl€ BOMNPOCHI

1. YTto nsyyaet Teopusa nHcopmaumnn?

2. Kakwue cywiecTByoT Noaxoabl K U3MepeHunto nHpopmauumn?
3. YT0o Takoe 3HTpPONNSA UCTOYHUKA MHpopMaumnn?
4. Kak cBsi3aHbl MHGOOPMaUUS U IHTPONNA?

5. Banuwwnte dpopmynbl Xaptnu u LLIeHHOHa 1 ykaxuTe obnactn nx npuMeHeHus.
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6. Kakon n3 3akoHOB pacnpegeneHusi BEpOATHOCTU (3agaHue 3) MCnosib3yeTcsa vale
BCEro B Ka4ecTBe CUTyaLMoHHON moaenun? MNoyemy?
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