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Mpeaucnosue

B nacrosiulee BpeMs CTaTHCTHYCCKHE METOALI 06paGOTKH rHApPOMETEOpOSOrHYe-
ckoit MHbOPMaLNH ABNAOTCH BaXKHEHLIEH COCTABHON YacTbiO MPHIUIANHON THAPOSO0-
ruy. MeTo/ibl MaTeMaTH4ecKoH CTaTHCTHKH U TEOPHH BEPOATHOCTEH HUCMONB3YIOTCS
NpH NPORE/ICHHH THIPOJIOTHYCCKHX, BONOXO3AUCTBEHHDBIX H I'MAPOIHEPreTHHECKHX
PacueToB, ([IPH COCTABACHHHM T'HAPOJOIMYECKHX MPOrHO30B, B MPOLIECCE 3KOTOTHYE-
CKOTO MOHMTODPHHIA, NPH OUCHKC ODKOHOMHKUCCKOH 3PHEeKTHBHOCTH BONOXOIANUCT-
BEHHDIX IIDOEKTOB 4 T. A.

Ilpu noaroroBke yyeGHOro 110CO0HS aBTOPB! CTPEMMIHMCH B JLOCTYIHOM U KOM-
NaKTHOH (opMe H3A0XKHTH OCHOBIIbIE METO/IB CTATHCTHYCCKOFO aHaaH3a U oGpabot-
KK FH/IPOMETCOPOJIONHYECKUX JIAHHBIX, HCTIONb3YCMBbIC B THAPONOTHYCCKOM NpaKTH-
Ke.

Knura cocront us natu rnas. CoacpxHT AeBATh HPHNOKENHA, CITUCOK YCIOBHbBIX
o6o3:aucHKit U cokpallenuii.

B nepsoit 175aBe NPHBOAATCS KPATKHC CBEAEHHSA U3 TEOPHH BEPOSTHOCTCH, HCOO-
XOAMMbIE [UIA MOHHMAHMA U31aracMbIX B JajbHEN1EM PacteTHLIX MCTO/IOB.

Bropas riaBa uenkom 1ocufiieHa OIMCAHHMIO JHAUINTHYECKHUX Pynxnmii pac-
APCUCACHHS, ACMOAb3YEMbIX B NPAKTUKE THAPONOIHYCCKHX PACUYCTOB; AHANU3IHUPY-
I0TCA X JIOCTOMHCTBA H HenocTarkH. Hapany ¢ TpaaHUHOHHGIMY PaCHPEsEICHHAMM
3jleCh PaccMaTpHBalOTCA ueThIpexnapamerpuyeckoe pacnpenenchue JDkoncoxa u
H-pacnpexenenue, npeioxentioe B 1986 1. A. B. Exosrim (ITH); Bnepssie ony6-
JIMKOBaHbl OPAUHATL! Y100 PaclIPe;1eieHinsl.

B rperbeit rnaBe u3naraloTCs MCTO/1b! pacyeTa OUCHOK NapaMeTpos pactipesaesne-
HHR [HPOJSIOTHYCCKHX XapaKTCPUCTHK H MCTOAB! HOCTPOCHMS IMIIMPHUCCKUX KpPH-
BbIX obecrederHocTell. B Kiure BepBble 1PE;UIOKEHH NPAKTHUCCKAs Peain3alns
rpadoaHaIUTHYECKOrO MeToj1a OfIeHKH TIapaMeTPOB pACTIPEAESICHHR JUIS KPHBOM
Kpuukoro--MeHke:is 1 Hosasi METO;iMKa OLIEHKU IapaMcTpoB paciipelieienng JokoH-
COHa.

YersepTtas [M1aBa 10CBiUIEHA HHTCPBAIBHOM OLEHKE 11apaMeTPOB Paclpe/ieiieHns
H [IPOBCPKE CTATHCTHYECKMX I'H1IOTe3. 31eCh H3JIAraloTCs METOAb!l NPOBEPKH PAROB
Ha CAYYaHOCTb W OAHOPOAHOCTh. PaccMaTpuBalotcs Haunbonee 4acTO HCNONbL3Ye-
MbIE KDUTCPHUH COTIIACHA.

B nartoil riaaBe U31a1aAI0TCS OCHOBBI N1APHOH M MHOXECTBEHHOH JIHHEHHON Kop-
peastMu. PaccMaTpuBaloTCs NpHEMbI, NO3BOJIAIOIKME OICHUTL HAJCHKHOCTL MONY-
4aeMBbIX 110 IMITHPHYCCKUAM JAHILIM YPABHEHHH PETPECCHH.

B Tekere copepxuTes GONBLIOE KOIMUECTBO NPUMEPOB, NO3BOAAIONIMX NPAKTH-
YECKH 3aKPENUTh TCOPETHHECKHH MaTepUall.

Knura opuenTupOBaHa Ha CTYJIEHTOB-THAPOIIOIOB, H3YHAIOWHMX MUCLMUIIKHY
"MeTojibl  CTaTUCTHUYECKOH 06paboTKM TI'HAPOMETEOPOIOrHyeckoi HHbopmauun".
BmecTe ¢ rem OHa MOXeET ObITb MONE3HON K HHXXCHEPAM-THADPOIOTaM, a Takke ApY-
THM CIIEUHATHCTaM, paboTaIOWMUM C THAPOMETEOPOIOrHYECKHMH AAIHBIMH.



ABTOpBL Bhipaxaior rilybokyio 6iarogapHocTs npodeccopy A. B. Poxaecrsen-
CKOMY, KOTOpPbIi BHHMATeAbHO NMPOYHTAT PYKOMHCH W Cjlenan pif LeHHbIX 3aMeya-
HUH, a TaKxKe ] I'. H. Mnﬂaeaoﬁlsa oMok MPH MOATOTOBKE PYKOITMCH K 1I€4aTH.



CnUCoK YCNoBHbIX 0603Ha4YeHU U CoKpaleHUn

Ycnosusie 0603Havenus

F(x) — uurerpanbHas QyHKUMA paChpeUeNCHUS
f(x) — nabdeperumainyas GyHKUHA pacipcacaeHns
(GyHKUMS MIIOTHOCTH BEPOATHOCTH)

P — 3HAYCHHKC BEPOATHOCTH

P(x) ~ dynkuus obccneyenHoctel

Mo ~mona

Me — meanana

OLs — HaYasibHbIA MOMEHT S-TO nopAaKa

M5 — NIEHTPANbHBI MOMEHT S-TO 110pPAAKA

M, — MaTEeMaTHYECKOS OXKHIaHHE

O — CPCAHEKBA[PaTHYECKOE OTKTOHEHHE (CTaHAapT)
o # S - BBIGOPOUHOC CPE/IHEKBAIPATHYECKOE OTKITOHEHHE
D wn & - aucriepcus

D’ u & - Brifopounas qucnepcns

C, — kodhdHUHEHT BapHaluK

C; ~ KO3 PHUUHMCHT aCHMMETPHHI

E, — axcuece

k — Monysanuslii k03bPuUMEHT

{ — CTan)apTHas HOPMHUPOBaHHas BEJHYHHA

I'(;) - ramma-ynkuus

V— YUCJI0 CTeflCHEH cBoboaBI

r - k03¢ PHUMEHT NapHOH Koppensiuy

R - k02 PUUHEHT MHOXECTBEHHOH KOPPEISALIHH

P - onepatop BeposTHOCTH

M - oneparop MareMaTHYECKOIo OXXHAAHHUS

D - oueparop ancnepcuu

O — OMepaTop CPEAHEKBAAPATHUECCKOTO OTKIOHEHUS

Cokpamennst

CB - cnyuaiinas Benuuuna

MO - MaTeMarn4eckoc oxuganue

CKO — cpennexBagpaTHyeckoe OTK/IOHCHHE
OJ13 -- obnacTb AOUYCTHMBIX 3HAYEHHIT
MHK -- MeTOA HaMMEHBLIMX KBAAPATOB
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Besenenue

Mtiorue ruaponoruyeckue XapakTepUCTHKH (CPCAHEr0/I0BOH, MAKCHMATbHLIA ¢
MHHHMaiibHbIA PAcX0/ibl BO/IBI; CJIOH CTOKa 3a MO;I0BOALE WM MABOUOK; NPOAOMKH-
TCILHOCTh NOJOBOAKA HIIM MEXEHH; JlaTa Hayalla U OKOHYaHMA JICJ0CTaRa Ha pCKe
MM O3cpe H Ap.) ONPEUETNIOTCS OFPOMHBIM YUCIOM (AKTOPOB, CTENEHE BAHSHHS
RaX/0I'0 U3 KOTOPhIX YUCCTh NPAKTHYECKH HCBO3MOXHO. [Tpu 3TOM KoHKpetHoe 3Ha-
yeHune XapaKTePUCTHKU €CTh Pe3yibTaT CAY4aiHOro coveraHus 3Tux dakropos. C
YUETOM ITOro caMa Hccidedyemas XapakTepHCTHKA A0KHA PacCMaTPHBAaTbCA Kak
ciyuaiHas BesiuMHa (MM CliydaiHbIH TIPOLIECE), M JCIf ¢C ONPEACACHHA MOryT ObITh
MCTIONb30BaHAl METOALI TCOPHH BCPOATHOCTEH M MaTCMaTMiecKoi cTarueTHki. Kpo-
MC TOTO, B UPAKTHKE I'HAPOJIOIHYECKHX PACUCTOB JOBOILHO 4AaCTO BCTPCHAIOTCA 3a-
J1a4M, KOrAa BCOOXOAUMO ONDENE;IUTDh 3HAYEHHS TH/IPOSIOTHYCCKUX BEJIMYHH, KOTO-
phie GyayT BCTpeuathess B OyTyllieM, HanpuMep B MEPHOJL SKCILIYaTallMH TOro Wau
HHOI'O TH;IPOTEXHIYECKOTO coopyXcHHA. PewenHe Takoro posa 3ajgay rakxe iesos-
MOXHO Oe3 1pyBlicUeHHS BCPOSTHOCTHBIX (CTOXACTHUCCKHX) METO10B.

IHupokoc npuMCHCHHE METO10B TEOPHUHM BCPOATHOCTCH B I'MIPOIOIHYCCKON
HPAKTHKE HAYaNO0Ch OTHOCHTCIBHO HCAaBHO. OCHOBY IR 2TOTO 3AT0XKHIH paboThi
A. Xascna n A, ®octepa, onybinkosanHble B nepsoi yerseptd XX 8. B Pocciin
TO.IMOK ;Ui pa3suIHs oToro Hanpasienns aaia pabora M. JI. Coko:tosckoro (1930
r.) "lipuMenenue KpuBbIX pacnpe/ieilenus K yCTaHOBICHWIO BCPOSTHBIX KoicOaHumil
rojosoro croka pek esponefickoi yacru CCCP". BoarImoii Bknajs B pa3BuTHC CTO-
XaCTHHECKOR I'MIIPONIOrHY BHec: M takke pabotsl [T A. Asickeeesa. E. . broxuhosa,
I". TL Kanuunna, C. H. Kpuukoro, M. ®. Meskens, A. B. Posxicctsenckoro i ap.

K Hacrosiuemy BpeMeHH HAKOILICH JOCTATOYHO GONBLUIOH ONBIT IPHMCHCHHS Be-
POATHOCTHBIX METON0B B IPAKTHKE I'HiIPOTEXIIHUUYCCKOIO, JIOPOXKHOI'O H BO,I0X035ii-
CTBCHHOI'O 11POEKTHPOBAHHS.

B kHure paccMaTpHBaloTca OCHOBHbie 1IpUEeMbl 00paboTky U aHalM3a rHAPO-
JOTHYCCKHX NAHHBIX, UCTIONb3YCMbIC B POCCMHCKOR H MMPOBOI I'HAPOJIOIHYECKOH
npaxtuke. MiiaracMblii B KHHre Matcpran cOOTBETCTBYCT [IPOIPaMME AUCLKAILIHED]
"MeTo)b1 CraTHCTHHECKOR 06padoTKH MH/IPOMCETCOPO:IOrHUecKOoil Hudopmaudu”, Ko-
TOpast UMTAETCH Ha rupposiornyeckom daxyaprere PITMY.
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1. HEKOTOPbIE CBEQEHUA N3 TEOPUU
BEPOSAATHOCTEMW

1.1. Cny4aliiHbie eenuyuHbl u pyHkyuu pacnpedeneHus

Benuunna, 3HaYeHHe KOTOPOH MEHAETCS OT OMbITA K OMBITY CiydaiiHbiM oGpa-
30M, Ha3bIBaETCA cayuainod eeuyuioi (CB).

B orauymne OoT HecmyualHbIX (AeTepMUHMPOBAHUBIX) Beanuud vt CB nensss
NpeAcKa’arTh TOYHO, KaKOe OHa NPUMET 3HaueHue B ONpeieNcHHBIX YCNOBHAX, a
MOXHO TO;IbKO yKa3ath 3axoH pacripedenenus CB.

3akon pacnpeodenenus CB cuntaercs 3a1aHHbIM, €CIN:
® yKa3aHO MHOXECTBO BO3MOXKHbIX 3Hauchui CB;
® yKa3aH cnocod KOJMYECTBEHHOI'O ONpe/eNieHHs BeposTHOCTH nonananus CB
B 100YI0 0061aCTh U3 MHOXECTBA BO3MOXKHBIX 3HAYCHUH.

BeposTHocts nonaganus CB B 3ajanHylo o6iacTh, Hampumcp B MHTepBal
[a, b], MOXHO opeaenuTs cenyoumM 06pa3om:

. m
p({“b)=’tl_r2’(ﬁ), (ll)

rae m — 4ucno HaOmoaeHui ciy4aiHON BeNMUYMHbL, OKa3aBLUIMXCA B 3afaHHOH 00-
nacti, N - ofilee YMCiio HaOMOACHHIA.

AHATATHYECKUMH BLIDRKEHUSMH 3aKOHOB  paclipejie/ienus Cly4yaiHbiX BEiH-
9HH ABASIOTCA HVHKIUU paCnpedeneHUs — MHTCrpabHas U AP depeHLnaibHas.

Humezpunonan dyukyun pacnpedenenun F(x) ciydaiHoil Benudunsl X noka-
3bIBAET BEPOATHOCTH TOIO, YTO CllyyaiHas BEAWYHHA HE IIPEBHICHT HEKOTOPOI'O 3a-
jlaHgoro yucia x, r.e. F(x)= P{X < x}.'

CrenoBaTenbHO, BEPOSTHOCTD TOTO, YTO 3HaYEHHE Cy4ailHOM BeqH4YMHBI X 3a-
KIIOYCHO MEXAY X| U Xz , paBHa Pa3HOCTH 3HayeHui QYHKIMH pacnpeacienns, Bbl-
YUCACHHLIX B 3TUX [IBYX TOUKaX:

P{x, <X <x,}=F(x,)-F(x). (1.2)
Ananoruyxo
P{X > x}=P{+w>X>x}=1-F(x). (1.3)

B poccHiicKo# rponornueckoil npakTike BMeCTO QyHKIHK F(x) Yallle HCnosb-
3yeTcs Tak HasbiBaemas ¢yukuus obecneueHHocTeH P(x), xorTopas onpeaensercs

BhipaxeHueM (1.3) , HO ¢ BKIIOYEHHEM B UHTCPBAJI 3HAYEHUS X:

P(x)=1-F(x)=P{X 2x}. (1.3a)

' 3aect 1 nance citmBoa P GyncT 0603HaHaTh ONEPATOP BEPOATHOCTH, 3 p ~ KOHKPETHOE 3HauEHHE BEPOSTHOCTH.
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Takum obpazom, dynkuus obecneyennocreit CB X noka3biBaeT BCPOSTHOCTH
npeBbILIEHAS HCKOTOPOTO 3alakHoTo uicia x (puc.1.1.)

-’

0
g
3
§
8 i
& !
@ !
3navenus cnyvaiHoU 66N1UNUHGI, X
Puc. 1.1. Unrerpanbnan pysxuus pacnpenenenns F(x) n Gpynkuus

obeclicuenocTedt £(x) cnyuaitHoi BeiHudnb X.

HUurerpanshas dynkims pacnpeueniedus F(x) u dynxuus obecneueHHocTeii Prx)
obnazarot CejlytoILUMY CBOACTBaMK:

1. limF(xj=0; limPrx)=1.

2. limF(x)=1, limP(x)=0.

3. F(x}>0 anascex X; P(x)20 nasecex X.

4. F(x,)2F(x,) ,ecmn x,>x; P(x,)SP(x, ), ecan x,>x,.

Ecnu ¢ynkuns F(x) nuddeperunpyema ans Bcex 3HaueHMM cayvaiHoi senu-
yuHbl X, TO 3aKOH PACTIPCAC/ICHHSA BEPOSTHOCTER MOMXET OBITH BHIPAXEH M B BHAC
JwmddepennuaibHoi GYHKLUHH pacnpe/ie:IeHHs BePOATHOCTEN

dF(x) Pix< X <x+4x}

=i , 1.4
‘lxiTo Aax (9

f(x)=
rie  Ax>0. Takus oGpasom, 3Hauenve GyHKUMH f{x) NpUOAMIKEHHO PaBHO OTHO-
WEHHIO BEPOATHOCTH IONafAaHua Ciy4aiHoll Bennununt X B MHTepBan (x, x+A4x)
K JIHHE Ax OTOro untepsana, koraa Ax — Geckoneyno masnas Beanunta. [losromy

— GyHxuuo f{x) Ha3hBAIOT TAKKE (QYHKUHCH TIOTHOCTH pacnpejeNenis BCPOSTHO-
crefl (Mih Kopoue — GYHKIMCH nrommocmu eepoamuocma).
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OrMeTHM OCHOBHbIE CBOMCTBA QYHKIHH f(x):

Rasd X
1. f(x)20; 2. J’f(x)dx= 15 3. [f(z)dz=F(x); 4 limf(x)=0.
P
C nomouwsio anddeperimanbHOR QYHKLIHH PAcNPeneieuus MOXHO BBIYHCIHTD
BEPOATHOCTH TONMAfaHus CiiyyalHoH BenuduHbl B MoOOYlo 3ajauHyio obnacts n3
MHOXECTBA BO3MOXKHbBIX 3HadeHuil. B yactHoctH (puc.1.2):

a) PIX <a}= [flxdx;

6) P{X >a,}= [f(xax;

B) Pla, <X <a,}= [f(xpdx.
1) §ii7) Jre)

Puc.1.2. 'paduku hysxitai mI0THOCTH BEPOSTIIOCTH; 3aLITPUXOBAHHAS MUIOWALD
COOTBETCTBYET BEPOSTHOCTH Nonaslanus CB X B 3axaitibi RHTCpPBAL.

Kak HHTErpa/jibHasd, TaK H J]H(i)(l)cpeﬂuldajlbllaﬂ (t)_YHKllHM pacupejesenysd aBis-
IOTCA HCYCPNILIBAOIIKUMH XapaKTCPHCTUKAMHU cnyqaﬁuoﬁ BCIIUYHHBL.

1.2. fJuckpemubie U Henpepbl8HbIe CyYaliHbie 8eNUYUHLI

Ciietyetr pasiv4aTh AMCKPETHBIE H NENpepuIBHbIE CayyadHble Bennuuubl. Jluc-
kpeTHas CB X MOXeT IPHHKMATEL TOABKO KOHCUHOC MM CHETHOE MHOXCCTBO 3HA4C-
HUH: Xy, X, X3, ... HaupumMep, Bpocas urpansHyto KOCTh, MBI TCHEPHpPYEM AHCKpeT-
HyI0 CAy4YaRHYI0 BEIM4YUHY, KOTOpas MOXeT HPUHMUMATh TONBKO WECTh 3Haue-
uwit:1, 2, 3, ... ,6. B npyrom cnyuac MOXHO paccMaTpuBaTh AucKpernylo CB, xoro-
pas npunumaer jfo0blc  HCOTPMUATEbHbIC LETOYMCIEHHBIE 3HAYEHUS. 3J1ech MBI
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yXc nMeeM BeckoHeHI0e MHOXECTBO BO3MOXITbIX 3Haqernit CB X, Ho 210 MHOXe-
CTBO SABIACTCS CHETHBIM.

Henpeprisnas CB Moxer npunvMath ao0bie 3Hauenns U3 HEKOTOPOTO 3aMKHY-
TOI'O MM OTKPHITOTO MHTCPBana, B TOM uncie u Geckoneynoro. Haupumep, eciiu 06-
NacTh BO3MOXHBIX 3HauYeHHH HenpepsiBHoit CB orpanuuena nirrepsanom [0, +1], To
CB MoxeT NIpUHHMATh HeCYeTHOe 4UCiI0 3Haueuil. [TepeuncIuTh X MOXHO, TOJIb~
KO mpeBpaTHB HenpepeiBHyio CB B AWUCKpeTHYIO, BBOUS LIAr AMCKpeTHOCTH. Ecou
war guckperHoctd 0.1, o CB X okpyriusierca 1o oHOM Accatolt u Oylet NpHHU-
Mmatb 3Havenus 0, 0.1, 0.2, ..., 0.9, 1.0. Eciu war puckpethocty 0.001, o CB X 6y-
net npuHuMats 3nadenns 0, 0.001, 0.002, ..., 0.999, 1.000.

TpakToBKa (yHKIHMH pacTipe/ie;IeHus, KOTopast MpUBeaeHa B . 1.1, B LO:1HOH Me-
Pe MOXET ObITb OTHECCHA TONILKO K HETPEPhIBHBIM CYYaHHLIM BEHUUHAM.

Wnrerpaibiias dyHKuMs pacnpejeneHus auckpernoi CB X B npakTuucckux cu-
Tyaluax fpeicTapiser codofl CTymeHYaTyio (YHKUMIO CO CKAauKaMH B TOYKaxX
X, X5, X5, ... (puc. 1.3).

Ftx)

1

Puc.1.3. Mnrerpansias GyHKuus pacnpeacnenns ARCKpeTHOM CiryHailoil B nit)

Wurerpanpuas ¢ynkums pacnipeaenenns F(x) auckpernoit CB #e nuddepen-
HHMPYEMa, H BMECTO QYHKLUMH NMNOTHOCTH BCPOSTHOCTH MCHOAb3YETCs €¢ AUCKpET-
HbIH aHANOT, KOTOPLIH Ha3bIBAIOT PHIOM pacrpeeseltus.

Pan pacnipesienesus qucKpeTHOR Cily4aiiHOM BEJIMMWHBI MOXHO FIPEACTaBHTH B
Bujle 1abiiHubl, 1ue s Kaxioro 3naverus CB u3 061acTH BO3MOXHBIX 3HAYCHHH
YK43aHa Cro BEPOATHOCTD p, (Tabu. 1.1) .

Tabruya 1.1
Psan pacnpenencuans cuyvaittolt Besmuunbl X
X ....xy x32 X3 ... x,
Peeeo ' v P2 Py ... Pn

Ha ocroBanuu Takoi Tabauisl MOXIIO NOCTPOHTE TUCTOTPAMMY PaciipeesicHUs
peposaTiocTel auckpetHoit CB (puc. 1.4).
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pix)

J

i}

n

Xo X7 A

]

Xl |

Puc.1.4. I'ncrorpaMna pactipe/iCiICHUS BePOSTHOCTEH JIMCKPETHOM CTyYaiHOH BCAHYHRKE

Jna psjla pacnipejeneins auckperHod CB JIOMKHO BLIOTHATBCS PABCHCTBO

n
Z p(x,)=1, 4T0 JKBHBATCUTHO CBOHCTBY 2 ILIOTHOCTH BEPOATIOCTH.

-]

B ruapomMeteoposiortucckoil NpakTUKC BCTPEYAIOTCS M ZMCKPCTHBIE, W Henpe-
pbIBHDLIE ClydalHbie Bearunnbl. HanpuMep, yncio aHel ¢ OTpUUATCILHON TemIc-
paTypoil B TpETbeH JICKaiC Mapra MOXHO paceMaTpyBaTh Kak ukckpetHyio CB ¢
00,aCTbIO BOIMOXHbIX 3rauenuit: 0, 1, 2, 3, ... ,10. A MakcUMAJILHEBIH B roJy pacxos
BOJBI MOXHO paccMaTpuBaTh Kak HellpepbiBHylo CB, 06:;1acTh BO3MOXKHBIX 3HaUC-
HUH KOTOPO# orpaHuvcHa uHTepBanoMm |0, +c).

1.3. CnyyauHasi eenuvuHa u epemst

B ruspo1orudeckoil TipakTHKE HCCIe10BaTe b UMEET JIENO ¢ psiaaMu Habatofe-
HUHA 3a pa3lMyHBIMH THAPOMETEOPOJIOrHYEeCKUMH XapakTepucTukamu. Hanpumep,
32-JieTHuil psL HaOMoOAGHHHA 38 MAKCHMANBHBIMH PAcXOMaMH AOKIEBbIX MTAaBOAKOB
BBLISAAHT TAK, KaK [joka3aHo B Tabna. 1.2, T. e. Mbl ©MCCM OTCUETH! BpeMeHH (C WaroM
B OJIMH FO) U COOTBETCTBYIOLIMC NABO/IOMHbLE PACXOABI BOJIbL.

Tabauya 1.2

MakchmanhHbic pPacxo/Ibl BO;tbl /IO/KIACBHIX H1ABOAKOB (MJ/C);
p. Jyra - cr. Toamaveso, F = 6350 km’, n=32

|_Top [ Pacxon ! Ton [ Pacxon | Ton | Pacxoa | loa | Pacxoa |
1954 1 71.4 11962 | 121 [1970 | 845 }1978 | 130
11955 | 221 {1963 | 250 {1971 | 375 [1979 | 220
11956 | 32.7 |1964 | 314 [1972 | 240 |1980 | 54.0
11957 | 145 (1965 | 17.3 |1973 | 221 |1981 | 100
1958 | 46.0 |1966 ' 54.8 [1974 . 130 |1982 | 78.1
1959 | 29.9 |1967 | 29.9 [1975 | 213 {1983 & 392 |
1960 | 284 |1968 | 104 1976 | 582 |1984 | 66.0
1961 | 738 |1969 | 27.5 1977 | 58.7 |1985 | 84.4 |
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TakuM 00pazoM, MaKCHManbHbIA MABOLOUHBIH PACXOd MOXXHO PACCMATPHUBATD,
KaK (YHKLMIO BPCMCHM, 1 Takoii 1104x04 BaojHe gomyctuM. Ho ecnu Met neitaemes
omnycarh BEPOATHOCTHYIO CTPYKTYPY MMAPONOrHYCCKOro psja B paMKax MOJCIH city-
4alHOH BCJIMYMHbBIL, TO BPEMS paccMaTpuBaercs TONLKO B Ka4CCTBC (OPMaTbHOTO
cueTdrKa onbiToB: 32 roga ~ 32 onsi1a. Ilpy 5TOM 110CHICA0BATENLHOCTD PACHONOKE-
HUS PACXOHOB HE HMCCT 3HAUESHHS.

BesycnosHo, cnyyafiyas seanuuna sBasercs Hanbosee NpoCTOH BEPOSTHOCTHOM
MOJI€IIbI0, HO OHA HO3BOIACT PELUHTh OYEHh MHOTHE 1IPAKTHUECKHC 3aauu.

Bosiee Ci10%HbIE BCPOSTHOCTHBIC MOJIEH, TIC YUUTBIBACTCS (aK1Op BPEMCHH,
PaccMaTPUBAIOTCH B /MEOPUU CAYHAUHBIX NPOUECCOS.

1.4. Yucnoeble xapakmepucmuKu cny4alHbiX eeIudUuH

Kak orMcuasioch Bblille, vcyeprnbiBaloweli xapakTePUCTHKOI 11000l cilyqaitHol
BCIMYMHE sBasceTes ee QyHKUMA pacnpe;leieHus (MHTerpaibHas Wi anddepen-
uua.;bHat). Ho ocHosHble croiictea CB (xoTs # He Bce) MoryT ObITh onucanum 6osee
KOMIIaKTHO ¢ HOMOU(LIO HECKONBKHX YMCAOBBIX XapaKTEPHCTHK (NapaMCTpoB pac-
Opcienciins).

1.4.1. Moga. MeguaHa. Matemaruyeckoe oxuaaHue.

Ha npakTtike onnol 13 HapOonee BaKULIX YUCAOBBIX XapaKTePUCIHK ABANSETCS
yenmp pacapederenist. ONHAKO ONpe/IenuTb €10 MOXHO To-pasiiomy. Cyulectsyer,
110 KpaliHelt Mepe, TPH HapaMeTpa, XapakKTepU3yIOLX HOMOKEHHE [CHTpa pacnpe-
HEIeHUA (M KOPOUC — TPH XAPaKTCDUCTHKH NOJIOKENHA): MOJd, MCAHAHA H Ma-
TEMaTHUECKOE OXKHJIAHHC.

Moooa Mo wenpepuisiioii CB X Ha3sbiBacTcs Takoe ce 3HAUEHUE, KOTOPOMY Co-
OTBCTCTBYET MaKCHMYM NMIOTHOCTH BepostHocTH (puc. 1.5 a).

B cityyae auckpetHoro pacripe/eneHus Mool HasbiBaeTcs Hanbosce BeposTHoe
3HAYCHHE CitydalHol Benuuubl (puc. 1.5 0). Cenu pacnpencnenne nmeer Gonce
4YCM OJHH MAKCHMYM, TAKOC pacipesie/leHHe Ha3biBAcTC MHOrOMOIANIBHBIM (11014~
MOJanbHBIM).

My pxy

| J\\ l|"¥|’0\tl\

Mo

Puc. 1.5. Mona uenpepsisnoii (a) u auckpemioii (6) crydaiibix neuumy.
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Meouanoii Me nenpepeisroit CB X Ha3sblBaeTcs Takoe ee 3HauyeHHe, NpU KOTO-
pom
P{X < Me}=P{X > Me}=0.5. (1.5)

MoXHO TaKxe ckazaTk, MTO Me - 3T0 Takoe 3Hadenue CB, 1IpH KOTOpOM 3HaYeHME
byuxkuuy obecnedeHHOCTEH paBHO 3HaUYEHMIO MHTETPAIbHOR GYHKUMH pacipejiese-
Hus (puc. 1.6)

P(Me)=F(Me)=0.5. (1.6)

Jns auckperunix CB MeanaHa onpeseIseTca HEOMHU3HAUHO H IPAKTUYECKR He
ynorpeGasercs.

%) a) ’ &)

Fix

Pix)

Me x

Puc. 1.6. Monoxeune menuanst Ha rpadukax tddepenunarsroi (a)
W HuTerpanbiod (6) Gynkumit pacnpeaciienns.

Mamemamuueckoe oncudanue (MO) cynaiHOM BETHUMHSBL ONipe teseTcs clie-
AYIOWUMH GOpMyIIaMH:

st iiuckpeTHoi CB m, = Zx,p, , (1.7)

NS Henpepeisiion CB m, = ?\ F(xX)dx . (1.8)

Kak caeayer u3 (1.8). MO M0XHO TpakTOBaThb KaK UEHTP TSHKECTH IUIOTHOCTH
BEPOSTHOCTH.

MaremaTHyecKoe OXKHaHHE AB/ISETCA Hanbolee YIOTPpebnAeMO XapaKTepHCTH-
KO [10JI0KCHMSA, U B JanbHEHIUEM B KauecTBe LEHTPA PaciipeicNeHUs Ml Gyaem
nojipasyMenaTh WMEHHO ero. 1Ipx 3TOM caeayeT OTMETHTb, UTO TepMUH Mmamema-
muueckoe oxcudanue TpUMEHNM He TONLKO K HEKOTOpod cliyuyalHoil Besnunie X,
HO M K CilydaiHbIM BCAMMHHAM, KOTOpbIe ABIAIOTCA dyHKNMAMH X, Hanpumep, K X~
ik In(X). B atom ciiyuae B kauecTBe cumBosia MO Mbl ByJeM Hcro:ib30Bats 060-
3Haqenne M[-]. Takum o6pasom, s CB X MOXHO 3amucath Takxke m, ~ MIX].
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