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1.TEOPHA BEPOATHOCTEH

L CAYMARHBIE COBWTHSA. BEPOATHOCTb COBRITHN

Cobstmuem nasnpaercs woboki daxr, koropult B PesynsTaTe ONMKITA MOKET
NPOA3OHTH WM HE NPoR3nHT™.

Hocmosepnvim nasusaerca coburve £, KOTOpPOE BPOACXOUHT B KAK/OM
ONBITE,

Hesoamoienum nasmpacrca cobwue &, KOTOPOE B pPe3yasTATe ONLITA
BPOHIOHTH HE MOKET. '

Hucﬂmecmmmu HA3LIBAKYTCA COORTHA, KOTORLIE B O4HOM ONWTE He MOTYT
IPOH3OHTH OUHOBPEMEHHO.

Cymmod (obveannennen) asyx cobwiuil A u B (oBosuanaercs 4+8, AuB)
HA3WBAECICH TAKOE COOMTHE, KOTOPOS 3aKKIYAETCA B TOM, YTO TPOUCXOAMT XOTH Ghl
oo 83 cobLTui, T.é. A wnu B, nin 0ba oaHOSspEMenHo.

flpouieedenuem (nepeceienvem) apyx coburiii A w B ( oboananaerca 4-8,
AB) nasnisaerca rakoe cobuiTHe, KOTOPOE 3aXMoYaeTes B TOM, W10 HPpONCXouaT oba
cobnitns A n B smecre.

Hpomusononosncnbim x cofummin A naskpaeics takoe cofbirue A
KOOPOE IAKMI0NAETCH B TOM, YTO cobwTHe A ne nporcxoaur,

Cobuitna A, (=1, 2, ..., n) obpasyioT HOARYVIO 2pyRny, ECNH OHH JT01APHO
HECURMECTIIL B B CyMMe 06pasyioT Jloctosephoe coburrne,

Hips nipeobpazopansn  BRIPAKEHHH MOXKHO NOALIOBATBCA  CASAYIONIHMHY
TOKUCLTRAMM: '

At A=A A=SA+Q=(L4-Q= 44D =0,
A+ P = AA+B=A-BA B=A+BA+A-B=A+§
Kiaccuveckoe onpedeterRue GEPORMIHOCHI.  BeposTHOCTL  cabhirus ’

(HIPEABHAETCH [0 OpMYyse
N M
Pl4)=— , (1.1)
n
TAC 4 - MHCNO INEMCHTAPHMX PaBHOBO3IMOKNINIX UCXOALE HAHNDIO DIIbITR,

71 - MIECRO THBHOROIMOMIIBIX HEXO/08, TTPHBOANLIIHX K TIOHBICHTHID CirILITHY



I'eomempuueckoe onpedenenue sepoRmuocmit. Iycm, s HEKOTOPYIo

obnacTs cnyuaiieim 0bpasoMm bpocaercs Touka 7, npadem T

pce Toukv ofinatti ] Pasuonpasnkl B OTHOWIEHHA Q

nonanaius ToeKkK 7. Toras 3a BEpPOSTHOCTE TIONANAHAA @

Toakh '8 obnacts 4 npnuMaeTcs OTHOLIEHHE B
p(a)= 24 (12)

Sy’

rae S(A) u S{€)) —-—'mﬂue}pmecme MepH (JUIHHA, IoNEAL, 06%eM 1 T.A.) o6nacrek

A u () COOTRETCTREHNO.

Ocnoenste Kombunamaopnaie popmyast
Tlyere nmeerca MEOKECTRO X = {x}, X9, .., X,}, cocrOsNtEE M2 N pazAUUHMX
InemeHTOR, (1, r) - subopRoil HAIBIBACTCA MROKECTRO, COCTOSHIEE H3 I JNEMEHTOR,
BIFTRIX U3 MHOMKECTBA X, |
Ynoproouennoil nasynactca puGOpKa, AN XoTopoH BameR NOPANOK chejo-
pankn smeMeHTOR, Fcaw Kawamill W 3meMeHT MHOKECTBA X MOMET HIBJECKATHCH
HECKOBKO Pa3, TO BWGOpKa MAINBAETCA BLGOPROE C HOBMOPENUSMY.
Yucno ynnpimu'-mﬂﬂux (n, r) - subopok (MEPEeCMAHVEDK) ¢ NOBTOPEHHAMA
F(n,r) » 6ea noptopenstii P(n,r) paso
Plnry=n", (1.3)
P(ﬂ F}-("—r) | (1.4)
Yucnio weynopagouennux (1, ) - BuiGopox (Covemantii) ¢ nostopevinamn €
H He3 noeropennii C) pasno
' {r, (n +r - !!

- r!(n iy o (1)

’

o 1.6
( _]) (1.6)

Yncno pazmnummix patbuennii MHOXECTBA H3 1 aieMeHTOR Ha k  Henepe-
CEKAOUMNCA TIOAMROKECTE, NPHUEM B |-M NOAMHOKECTBE F| 3MEMEHTOB, BO 2-M 7;
MEMENTOR W T, AN = ry + ry +... + 1 paBno



_}:u(’ia"z:-.--u?i)= ;;!r;.l.,r{l T - (1.7)

Ilpumep 1.1. B napray TpaH3KCTOPOB H CTAHABPTHHX B m Gpaxosansbix. [Tpu
KOHTPONE OKA3AT0C, 4TO HepBWe k TPaH3ACTOPO crasuapTHel. Halitn BEPOSTHOCTS
P TOFO, 4TO CREAYIOLH ’ma_ﬁsncmp OylieT craliapTHHIM,

Pewenue. Beero ocranoch aaA npobepkH ntm-k TPaH3UCTOPOB, W3 KOTOPHIX
cranaapriux n-k. Tlo GpopMyane knaccuueckoro mlpenénenna BEPOSTHOCTH
* ' n—k

n+m-k

i

fipumep 12, Cpesy xanauparos 8 CIYACHYCCKMA COBCT Qakyistera Tpu
NEPBOKYPCHUKA, 14T BTOPOKYPCHHKOB H CEMb CTyACITOB TREThEr0 kypea. M3 sraro
¢OCTaBa nayTajd BuiOMpaioT nate uwenosex. HaHTH BepOATHOCTH TOro, 4TO BCE
TIEPBOKYPCHHKH NONAAYT B COBET. | -

Pewenue. Ynueno cnocobos swbpats nars wenosek B3 3+5+7=15 pasno wucny

coucranui n3 15 no 5 (Heynopsaouensan swbopxa 6e3 nopTopeHui):
)

!
Cijs = 15t = 3003

310!

- Boibparb 1pex nepaOKypCHUKOB U3 TPEX MOXHO OMhHM cnocoboM. OcraBlunxes

ABYX ‘UICHOB COBETA MOXHO BHIOpaTh C;y cnocobamu:
121

Co=grn =

Hckoman seposTiocTh p--66/3003=2/9] .

1.3. bankosckuh ceAd nmeer xoaoBLIH 3aumc,' COCTOSINHA W3 LIECTH JAHCKOB c
BOCEMLIO Oyxksamu bna xawgom. Ceigp orTxpumsacrcs npa Habope cauHCTBEHHOH
KOMOHHAIMK OYKB. 3ITOYMbIGUISHHHUK BLITAETCH OTKPLITE Celi(P, IpUieM HA NPOBEPKY
0an0# koxosoH koMOGunauuy y Hero yxount 10 cexyua. Kakopa BEpOATHOCTH TOrO,
WHD 3BOYMBLIBICHHUK YOWEET OTKPuITH Celith, echm B ero pacnopsmennu | vac?

Pewenye. O6o3nawuM nckomyio seposthocTh uepid P(A). Ho dopmyne (1.1)
oha Byxcr pasua m/n . 3xcCo n - 061lEE MHCIO HCXOUOB, PABHOE YHCIY KOUOBLIX
xomOuuanni damka. Ono oapeaendtercs no gopmylie (1.3) # pasno 8°. m - uucno
BAATIOUPUATCTBYIOIAX WCXOROB, B MGHHOM clyuae paBroe uHcay komOGuuauai,
KOTOphE yoHeeT uenpobosars anoyMpluneknuk 3a 1 qac, r.e. 360, Takum obpazom,
HCKOMaR BCPOATHOCTH GyHET paBHa | |

t



P(A)_-gg—omu 10°.

1.2. TEOPEMBI CHIOWENUA 1 YMHOKERNS BEPOS THOCTER

Ecrv AuB- heenhmec*mmé coGBrrmsL, To
P(AUR)=P(A)+P(B). | (1.8)
Ecnn uuemﬁ CYETHOEC MHOMKECTBO HECOBMECTHBIX cobviut A,,... A, 10
P(A,+Az+---+An)=iP(A,.). | R
. i=l ;
BeposTHOCTH C}’MMH IBYX comemm. cobbiThlt paBHa CyMME BEPOSTHOCTEH
Kamxaoro H.s COOBITHI MUHYC BEPOATHOCTL X couﬁecmnm MOABACHWS |
| PAUB) = PAMPB)-PAB), Y ST
P(AUBUC) P(A+P(B+P(C)-P(A-B)-P(B-C)-P(A- OPAB-C).  (1.11)
Coboriue A HA3KIBACTCH HE 3asucumMNM of coberrid B, ecnu BO3IMOKHOCTH
nacrynnennﬁ cobhiTAa A ne 3aBHCHT OT TOTO, npomomno' cobwme B wm ner.
B IPOTHBHOM ényqae cOOMTRA ARIMOTCA HEIABMCUMEIMH.  YCa08HON
8EROAMMHOCIBI) cobrrua B npn HanHuMK A HasHIBaeTCA BeNHYNHA
P(B/AyP(A-ByP(A) o (1.12)
(nps 31oM nonaraercy, yro P(A) ve panno 0), |
Iinin sezaBACHMBIX coﬁmmﬁ P(B/AY-P(B).
BeposTHoCTh npomneneﬂ_nﬁ (nepeceqem_#m, COBMERICHHS) ABYX cnﬁuﬁﬁ paspa

BEPOSTHOCTH OJIHOTO H3 HAX, YMHOXEHHOH Ha YCIIOBHYIO BEPOATHOCTL BIOPOro Ny

HADWYUH HEPBOTO.

P(A-B) = PCA) - P(BIA) = P(B) - P(AIB). (1.13)
JInA He3asHCHMBIX cOGEIMH o | | i
PAB) = P4) - PB). (1.14)

BeposTiocth P(A) 1 P(A) cssankt cootomenuem



P(Ay=1-P(4). | (1.15)
BepoATHOCTS CYMMBIL 1) coOnuii yobnee nuuucﬂaﬁ 1o ¢0puyné |
P(4, + Ay+...A,)=1- P(&, -A,...A). (1.16)
Bcpokmnm npousBeaeHns n cobuui A, (t=12,...,n) papsa
P(A - Ay A)=P(A)-P(A | A) P(A |4 - 4)... x
XP(A A by Ay ),

rae P(A,|A,-.. A, ) - BepOATHOCTS NOABNEHHA COOWTHA Ay, TIPH YC/I0BAH,

(1.1'7)

9o coObiTia 4., 4,-..~A, | B \aHHON ONKITE Oponsony. B ciyuae He3aBHCHMBIX

cobuirnit Aannas fopMyna ynpomaerca: |
P(A, - A, A )= P(A) P(A,)...P(A,). (1.18)
lpumep 2.1, Coobmenne nepepaerci ouﬂonpam:nim N0 4 KaHanaM CBf3H,
UPAMEM JUIA HAJCHHOCTY 110 KaX/IOMY KaHaTy oo noeropaerca k pas. Ilpn omio#
nepenave coobmenue (HO3aBUCUMO OT JPYTHX) MCKAXKAETCA C BEPOATHOCTHIO o
Kaxaniit - xaHan cBA3M (HeaﬁHucﬂuo OT APYTHX) «3a0mMpacrTcay NOMEXAMH ¢©
BEPOATHOCTBIO ¢, «3afMTeli) Kagan ue MOxeT nepeiasarts coofuieHda. Hatlitm
BEPOSTHOCTL TOTO, 4T BAPECAT NOAY4HT coobmenue 6ex uckaxenul

Pewenue. OGoznavumM coOBRITHA; |

A= {xora 6m ouH pa3 cooblnenue népenaun 6e3 uémenuﬁ];

B, = nci f-My KaHay cmﬁmpnm XOTH 6bt oanx pasz Omno népe,uaﬂo bea
HCKRKCINH] .

Jlia BunioineHna cobmtua B, 1-#  kasan, BO-NepBWX, He AomxeH GriTh 3a0HT
NOMEXAMH N, BO-BTOPBIX, X0Ta 6R omso coobimgHme Mo HeMy HE AOM¥HO ObiTh
HCKEKEHO, |

Bepbnmncm TOrO, WTO Kanan He «3abAT» NOMEXaMN pasHa 1-¢.

Beposmiocts Toro, Wro xoT# 6l OO COOBIERHE nepeaaHo ﬁes NOMEX,PaBHA

1-pt{p - nepoa'ruoc'rb TOTO, YTO BCE COOBmEHHA nepesansl ¢ ucuameﬂﬁmu).
Toraa P(R) = (1 - g)-(1 - p*). |



BepostHocT: coOMTHR 4, COCTOAINETC B TOM, UTO X0T# Obl Ha OAOM Kanane

npom.ohner colune, pasHa

P(A) = UB =1 - P(A) =1 - hﬁi};lwﬁ](]-ﬂﬂ,))=
=] E

=] y, =1

= 1=[1=(-gX1- pA.

2.2, Kakona mepoATHOCTL yraaath B ¢noprnoto “5 w3 36™ e Menee TPEX
 HomepoB! | | N

Pewenue. Coﬁume A - yrapar, He uenee mex Homepon n cnopmmm
pasbHBacTCs Ha CyMMYy Tpex HECOBMECTHBIX coﬁm-mﬁ* '

Aj - yranars pasHo TpH HOMEp4,

Aq-yr anarh peBNO HETHPE Hum,pa,

As - YTanars posHO nATh HOMEPOB.

{py oM P(A)—P(A;)i P(A4)+P(As), Tax xax COﬁHTHﬂ HECOBMECTHBI.

Hastiiem sepostsocts P(A;). /Lis aroro socnonesyemca dopmynoii (1.1). 3.uecn
obmee untno xomGunanpii n no gopmyne (1.6) Gyner PaRRO YHCAY BOIMOKHbIX

mummnnﬁ xap'roqeu |
| n=C J".?.!,__ = 876092
™ 51(36 - b)!

Yucno OnaronpusrcTreyiommy numﬁunmmﬁ m B ITOM CNY4ae ONpEJIeAeTCn
cneayiounM o6pasoM. BuGpars Tpu Homepa us naTa Buiwrpasmiax moxno C,, = 10
cnocobamu. Oasaxo xawawhi swbop Tpex npannnmm HOMEPOB . CoteTAeTCH ¢
B GopoM ABYX Henpanun bHBIX HOMEPOB, |

Unono vakux  swifopox paswo C) = 465. Taxmm oOpasom, wwcno

GraronpHATCTBYIONINX cOOBITHR paBHO NPOA3REJICHAIO Haﬁneunmx YHCen:
m = CJ,,PC,f1 = 10- 466 = 46560, |

Torna P(A,) = ™ = 4850 0128, 10",

n 376992
Anasioryuno  smuwdcisnores  P(As-0478 107 P(A5)0,265 10°. Taxum
06pazom, HCKOMAR BEPOSTHOCTS GyACT PaBHa T
P(A)-0,123 10°+06478 107406265 10-5~06128 10°.



1.3, POPMY.IA DOAHOH BEPOSTHOCTH. POPMYJIA BARECA

lonycram, 1o APOBOAMTCA HEKOTOPLIA ONmT, 06 YCAOBHAX KOTOPOTo MOXHO
CHCIATH N Hcmmqmﬂm:{ APYT ApYra npénnonmxcnuﬁ (runomes). { Hy, H,, ..., H,},
H;™ H;~Z npn i), |

Cobnitne A MOXET NOABNLATLCH CORMECTHO ¢ ool u3 runores H;, Cobuitue 4
MOXHO NPEACTABATH K&K CYMMY A HECOBMECTHHX COOLITHHA: . A= (AnH o
(ANH)) ... UANH,). | | - |

Mo npaswny crowenns veposTaocrell P(4)= Y P(H,NA).
- | i

[1o npasuily YMROXKEHHA B,epoa'rnobwﬁ P(HNA=P(H)P(A/H}). Torna noJIiHa"

BEPOSTHOCTD coOwTus A pasua |
P(A4)= iP(Hi)- P(4/H,). (1,19
i=) ) '

CaneucysHem 5PaBHIE YMHOKEHHS U (DOPMYIL! TTIONHOK BEPOATHOCTH amﬁma
¢opmyna Baiieca. |

Beposiwoete  nactynnenns  cobnirus A COBMECTHO c runoresall  H,
OUPEUENSETCA C MCIIOIL3OBARNEM TEOPEME! YMHOMEHUS BEPOATHOCTER!

C PANH)PH) PAH)=PA) PHA).

Takum 00pazom, MORHO 3a0MCATE

| P(HY/AY=P(H\) PLAIH,Y/P(4).

C ucnons3zonannem Gopmysizi nOAHOH BEPOATHOCTH
| P(H,) P(AIH,)

P

S P(H,)-P(A/H)
i=]

P(H, 1 A) = . (1.20)

lpumep 3.1. B npolaxy nOCTYAMAH TeleBU30psl Tpex 3asoaos. Ipoayxiuma
nepaoroe sasona cojaepxur 10% mcﬁuaupoa ¢ pedpextom, BTOPOr0 — 5% W
peThero 3%. Kaxosa BepoaTHOCTL KYNHTE HEUCNIPABHLIA TENCBH30P, ECIIA B MArasHH
- nocTynuno 25 % Tenesn3opop ¢ Nepeoro 3annna, 55% -— co sroporo n 20% — ¢
TReTReID? | |

Pevienue. C pacoMarpusaembid  cobbituem A= {npuoliperenssiil  Te)1eBH30p
OKAIAISH C ACPEKIOM | CBHIANO TPH THIOTESML = {Tenchrs0p BHULYUIEH NCPBHIM

14



3asonom}, H,={BbinylicH BTOPHIM 3aBOAOM }, Hy=|{BhNymeH TpeTsum 3aBOAOM].
BeposaTHocTH 3TMX coObTui oupesedmorcs 3 ycnoeus sanauw. P(H,)=0,25;
P(H,)=0,55; P(H;)=0,2. Venosuse BEPOSTHOCTH coGriTHA A TaKKE ONPERSHNOTCA H3
‘yonosna sagaum: P(A/H)0,1; P(AIH2)=D 05; P(AIH1)=0 03, Omo.ua no gopmyne
nonwol Bepomocm cRepyer

- PA)= 02‘501 +055005+0200‘1 00585

[pusmep 3.2. Ha sxoa paavonpuemsoro ycrpolicrsa ¢ seposaoctsio 0,9
OCTYNaeT CMeCh NOJIE3HOTO CHTHAAA © NoMexol, a ¢ BeposTHoCTsIO 0,1 TONBKO
nomexa. Ecii nocrynaer nonesnsié cAran ¢ moMexodl, To PHEMANK C BEPOATHOCTHIO
0,8 pernCIpMpyeT HAaMSTAE CMTHANA, CHH  HOCTYNART TONBXO NOMEXH, TO
PErHCTPHPYETCH HATHYRE CHTHANA © BeposmuocTsio 0,3. Hasectno, 4ro npuemmmk
NOKA3AN HAMUME CHIHARA. Kaxona Bepumm TOrO, 4710 CHrial aclicregresttno
npuusen? S -

Pewenue. C paccuamnnacmuu coﬁmmcu A={npueMtnk wpemcmuponan
HANWYHE CHrHana) cCBalaHo zpe ranoress Hj={npwmen curvan B nomexaj,.
Hy={npumyta Tonsko nomexa}. Beposmsocrs ymx runores P(H,)=0,9, P(H,)=0,1.
Ycnopubie sepoatHOCTH cobhimis 4 o oTHOMmERNIO K runore3aM Hy n H, naxoauM
U3 yonosus sanaum: P(A/H, 0,8, P(4/H-0,3,

TpeGyercs onpesenuts YCACBHYIO BEPOSTHOCT: FAIOTE3N M| HO OTHOMENMIO K
COOBITHIO A, U151 2eT0 BOCTIONB3YEMCH :bopuynoﬂ Baiteca:

P( Ay P(H,)-P{A/H)) S 0908

P(Hl) P(A{H Y+ P(H,)-P(A/H;) 09-08+0]- 03 =096

3.3. lis peinenus Bonpaca, WATH B KAHO HIM HA nelmm{) 5. CTYAEHT
nnnﬁpacmnaer monety, Ecsm cryseHT noliaer Ha sexidio, on pasbeperca B Teme o
BepogTHOCTRIO 0,9, a ecnu B KHHO - © BEPOATHICTHIO 0,3. I{akuna BEPOATHOTTH TOFO,
uTO CTYAEHT pasGeperca B reme?

Pewenue. Tipamennm topmyny nonnoli BepoATHOCTH (1 19). ny(m, A -
co6BITHE, COCTOAINEE B TOM, UTO CTYAEHT pasoﬁpancn B TEME, cobsiTHe (runoresa) Hy~

CTYASHT WEET 8 xuNo, Hy - cTynent wner na nemmm PIsecTHEl 13 YCIOBHR 3221200
CleyIOHIHE BEPOSTHOCTH: -

P(Hg)“P(Hz}=0 5; P(M-Iﬂ=0 3; P(A/H;,H 9. Hcmuaa Bepnamncm cobutvr A
6yne"r pasHa

P(A) = P(H,) P(Af H,y+ P(Hy) P(A/ H,)=0, 5 0 3+o 5 0,9=0,6.

3.4, Tlycre onua Moxeta u3 10000000 wveer mpﬁ ¢ OfieHX CTOPOM, DCTANLHBIC

MomeHTH oferyune. Hayran swGpannas Mouera Gpocaetes necats pas, upHuem 8o
Beex DOpocandsm owa fajaer repGom xeepxy. Kakosa BepoatHocTs TOro, 4o Gmna
BLIOpaHa MoweTa ¢ anyma repGamu?
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Pewenue. lpameunm gopmyny baiieca (3.2). [lycte cobmte A - MoOHers
Aecath pa3 nojspaj nanaer repbom ksepxy. Funoresw: H, - puGpana wopmansyas
monera, H; - smbpana monera ¢ apyms repbamu. 1lo yenonmo 3ajiaun peobxoaumo
ONpeacnnTs ycnosyio BepoatHocTs P(HplA). HeuwssectHme B dopmyne (1.20)
BEPANTHOCTH PABHH

P(H;)~0 9999999 P(Hg) 107"

P(A/H))-=0,5"; P(A/H,)=1.
CHeHOBATENLHO,
P(HzfA)— ' P(HZ)P(“”HE)
P(H))-P(AIH))+ P(H,)- P(AfH )
-7
S — 1071 %1,02-107,

1077 -1+ 0,9999999 . 0 5'°

1.4, DOBTOPEHME HE3JABHCHMBIX OIITOB

Flycrs Npou3BoaMTCH N HE3ABUCHMBIX ONBITOB, B pesyanTare Kaxmoro onbira
£06ITHE A NOABIACTCH ¢ BEPOSTHOCTRIO P H HE NOABINCTCA C BEPAATHOCTRIO 1-)
Beposmmocts P(n,k) TOro, 410 B ROCICAOBATENLHOCTH W3 B ONLITOR HHTEpECYIOniee
HaC cnﬁm e A Iipan3ciaeT poBHo k pas ((in}pmy.na be pﬁymu),paaua

I=

P(n,k)=C}-pt-(1- py k"-(:“k)l (- pyt. | (1.21)

{IyCTs NPOU3BOAHTCH CEPHH M3 /1 HERABHCUHMKX WCIIWTARMEA, B pelynbrare
KK010 HI KOTOPHIX MOMET NOABUTHCA OIHO H3 cobriTHIA Ay, 45, ... , A o
BEPOHTHOCTAMY Py, Py, ... , P, COOTBETCTBEHHO. |

BeposTHOCTD mrd, 4TO B wpﬁu W3 B ucnuTAHKH coBbiThe 4) HACTYNHT POBHO

k) pas, coburne A; — ky pas, ..., cobutne A, — k, pas (k) + ... + &, = n) pasua

' o S
P(n.kyye R, )= = P PR e B (1.22)
l-ili

.



 Jloxanstan meopema lanaaca
BepoATHOCTS TOFQ, Y10 B /1 HE3ABHCHMBIX HCNEITARMSX ( N-A0CTATOUNHO GObII0S
4RCN0), B KAK/IOM H3 KOTOPHIX BEPOATHOCTS NUNBIIEHa cOBKTHA pABHA P, toBHTHE

HACTYTINT POBHO k pa3, npubiakeHHo pasHa

P(n k)~ 22 o(x) (1.23)

\fm;

riag

!

1 1. k-np L
— e —— ——— y y— ) =l-_-. .
@(x) B exp( z)x e===,q=1~p

' Humezpansnan meopema Jlannaca
Bebumom- 010, 'tim B B HE3ABHCHMAIX HCOHITEHRAX, 8 KK IOM na KOTOPBIX
HEKOTOPOE coberHe TMOABIAETCH C BEPOATHOCTBIO gcoﬁume HACTYRHT ne menee k) u
ne Gonee k, pas, npnﬁnﬂmenno pasHa

Pk Sk s k)= (00 - m(xl))fz (1.24)

rae

. 2 X
@(x)_—: Jz’:? !ex;{—-—-}ll ¢yﬂuuna nmmaca,
| "P) (k: —np)

F ECE

Ilpumep 4.1, Tlo xanany ceasw nepenactcs B = 6 coobmenuit, xaxnoe u3
KOTOPBIX HEJABUCHMO OT JApPYrux, ¢ BeposTHoCTHIO p = 0,2 okasbisaetcs
HekaxeHHBM, Haitru BeposTnocTy cnenyroninx cobuimait:

A = {poso a8a coobienna n3 BECTH MOKARSHW }

B = {ne menee mByx coobuiennii U3 RECTH WOKaxeRH }

(“ {Bce coobinenns Syayr nepenanst e nclmmennﬂ}

= {Bee coobmenns GymyT nckamenm}.
Pemeuue Io d)opmyne Bepnynnu (1.21)

P =C}.p-(-pf' = ‘!”2’{.'!,21 -08' = 0197,
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P(B) = P(6,2) + P(6,3) + P(6.4) + P(6,5) + P(6,6) = 1- P(6,0) - P(6,1) =
=1-Cp%(1 - p) - Clp' (- p)* = 1-0,8° - 60,21 -0,8° = 0,345,
PC)=(1-p)® =0,262, P(D)=p°=0,2° = 0,000064.

TTpumep 4.2 Bepﬁamocrh nosApieHua cobbimua A 33 Bpemsa UCHLITAHHHA PABHA
0,8. OnpenenuTts peposiTHOCTL TOro, uTo B 100 venwranuax cobwe 4 noasnics: a)
80 pa3; 6) He menee 75 W He Gonee 90 pas; B) He MeHee 73 pas.

Pewmenue
Y. Bocnionb3syeMcs nuxanbﬂuﬂ Teopemoid Myaspa-Jlannaca:
) —
P(10080) = - L) gugpx= S0-100-08
ST 1000802 ,[000302

¢(0) = 0,3989, oraa P(100,80) = 0,0997.

- 2, Cornacto murerpanbnol Teopeme Myaspa-Jlannaca

P(100,75<k< 90) ~({¢ 99:'—8-9] tl)(?j 80))/2—“((1)(2 $)AD(-1,25))2=(D(2,5 )+

(1,25))2. |
Inauenue Ppynxunu Jlannaca onpeacnsiem no Tabnune Jannaca ®©(2,5)=0,9876, ®
(1,25) = 0.7888. P(100, 75<k<90)=0,8882.

5. CAIYMARHAS BEAHYHHA. 3AKOR PACTIPEAEIERUA

lon caysatinoi eexusunoti (CB) NORAMASTCS BEAHIHAA, KOTOPAs B PEIYNETATE
ONLITE CO CHYUaRHBIM MCXONOM MPHHMMAEET TO WM MHOE 3naucHue. O6o3nadeHus
ciynalinod seammannl: X, ¥, sHauenun coyuaiinol BemvuusL: X, Y.

Coysaiinble BEAHMMHDI MOryT 6uiTh DUCKpemHusMl NIH HENPEPRIBHBIMY, @
ofNacTs BO3MOKHLIX HCXOM0B MOoweT ﬁl:l‘l‘b NPEACTRBACHE KOHETHBIM uunmecmnu,
CHETHLIM WIK DECKOHEHHBIM, - -
 Jakon pacnpedananm cryvalinoli BenmwuHb -~ 06oe npammo yCTaHA~
pnsaonce COOTBETCTERE  MEXLY :ﬂiaﬂe}mmn cny'{.mﬂnﬁ BEMUUHLL nepo—-

ATHOCTAMH €6 HACTYILIEHAS.

Psoom pacnpederenus ,uucmmuﬁ CB X nassisaercs TaGanua, B Bepxielt
STPOKE KOTOPOH NEpenoNeHnl Bee Bo3MoxHpe sHauenns CB x|, xg, .., x, (X5 < X)),
8 8 HHXHCH — BEPOSTHOCTH HX NOABIGHHA Py, Py, ... Jn , THE p,*—*P[sz,}.
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Xy x; L X,
Py P2 D,

. Tak xak cobmrua {X=x,}, ... ,{X*-f-x,,}'_,.. HECOBMECTHb H uﬁpmym NOIHYIO
rpynmty, 1o CnpaBeAMBo KORTPONBROE COOTHONEHNE
ptpt =1 - - (1.25)

Oyuxyueli  pacnpedenenun  crysainod  penumunn X HA3LIBAEICA
BEPOATHOCTS TOTO, Y10 OHA NPHMET JHAUCHUE MEHbIUEE, Y6M APIYMEHT hyHKUAH X:

PePiX<z). -
CroiicTa (pyHKkIMM pacupeneneHns:
1. {-0)=0. -
2.t )=1.
3. HFxy) £ Hx,), npy x; < Xy, - | . |
4. Pla< X <b)= D) - I{a). o - (1.26)
] : .

PyuKyuR pacnpedesenus OUCKPEMHOU CrySatinol eeaudumnst

HexopHoit usbopmaneli 1A noctpoenns  QywKuME  pacupenenenun
mekperholt cnyyalinolt sennupns X asnaetca pan pacnpenenctns sroh CB. |

x, x| x X N x, | >x,
P | P | N S O B
Fee) |0 M Pt | Mt AP,y t

Fx =P LX<} =P{{X=x ) X=0)U ... U(X=x, )}=p+..4p,.
drynkms pacnpencnenns aoboii auckperioit CB ecTs palpwsnas crynenuaras
(yHKUMR, CKAaUKH KOTOPOil MPOMCXOAAT B TOMKAX, COOTBETCTBYIOILMX BO3MOKHBIM

JHAYEHUAM CHYuaKHON BeAUUNIM, ¥ PABHH BEPOSTHOCTH ITHX dnadennil,

Henpepuienan cayuaiinan eenuvuna (HCB). nomnocme #eposmnpcm
‘Bepostaocth mopananus Héﬁpepﬁnuoﬁ caygaitnoft Bemwannel X Ha y9acTok or
x g x+Ax pasHa npnpameunm dJyHmH pacipeneneHns Ha 5TOM YUACTKE:
- Pix<X Q+A'x}=}é(x+Ax) - Fx). |

I170THOCTL BEPOATHOCTH HA ITOM YYACTKE ONPEACINETCA OTHOIICHHEM
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P[x.sx < x+Ax} _
AHu Ax A0 Ar]'

, ﬂ_{.’:_éﬂ F@) _ dF ()

f(x) = (127)

otHocsio pacnpenenesns (WAM IIOTHOCTBIO BEPOSTHOCTH) HENPEPLBHON
cuyﬁ_gﬁunﬁ BEIHYMELI X B TOUKE X Ha3uIBacTes NPOM3BonnRas e¢ (PYHKIHA-
pacupenencHuy 8 3ToM  Touke M obosnavaerca  fx). I'padux nnnmoc'm
pacnpenieneing Ha3LBacTCH KPUBOH pacTipeaenCHus,

Nycms umeercs Touka x u npuieraiomui k Hell oTpesok dx Beposrnocts
HOUANAHNA c.r:yqaﬁuuﬁ BeMuMHEE X HA ITOT HHTepsan pasha f{x)dx. Jra Besuyung
HA3BIBACTCR JNEMEHTOM BEPOHTHOCTY. -

Bcpom HOCTL NONANANHY CnyuailHol BenMuMAmM X Ha npouaumlhuuﬁ YHACTOK

| [a h[ pasna cymMMe aneMeHTapHbIX Bcponmmﬁ HAa FTOM Y4aCTKe:

Plas X <h}= jf(x)dx | - (1.28)

310 coormiowmenne noanm:_ucT BRPA3HID d:ynxuum pacnpedenctns  1{x)

Corywannoh Benmnkbl X uepeld-ee migTHOCT.
F(x)=P(X <x)=Pl-o< X <x} = j F(x)ddx. (1:29)

B renue'lpuum.mﬁ HHT‘epnpeTalmu J(x) pasua IIJIOIII.H.IIH urpaunueuunii
chepxy Kpuuoﬁ WIOTHOCTH pacupenmienua fx)u chmamvﬁ neﬂua TOMKH X,
OcnoBupie cBOHCTBA IIOTHOCTH PACIIPEACIICHHS

1. Hnorpocrs pacipeaenenua neorpuuarennna: f(x) 2 0.

2. Yenosue llnpﬁnponicu: T f{x)dx=1. o ' (1.30)

Ilpumep §1. Tlo oamoll n TOM xe CrapTOROH  HOSHIMH  [IPOTHBHMKA
NPOMINOAMTCA NYCK W3 NATH PAKET, NPHHEM BEPOATHOCTL NONAJIARNA B 1Eb npH
KAXKAOM RyCKke 0aHOH palce'm pasua 0.,8. Ilocrponts pan pacnpenencuna wycna
fIO1AAHNA, -

Pewenue, . Ciiywalinan  seauuuna X (YuCno nonajauuMd B LeNb) MOXeEr
NPUUKUMATE CACAYIOmME suadenns: 0, l, 2, 3, 4, 5. Haiinem BeposTHOCTh NPUHATHS
seanaHnoi X yx anaueHnit, icnoassys dopmyny Beprysum: |

P{x =0}=(1- p)* =02° = 0,00032
P == Clp(d - p) =5.08.0,2Y =0,0064 |

ib



P{X =2} = "lpz‘(i— )'3=10-083-023=:00512
P{x =3}=C}p(1- p)* =10.08° 0,22 =02043
Plx =4} = Cpi(l- p)=5-08" 02~ 04096
Pix =5}= p =08° =032768 . |
_ | Pan pacnpencnenns uMeeT BHA
x 1. 0 | 1 7 3 1 4 | S
P | 0,00032 ] Oﬂﬂ64 | 0,0512 0,2846 ' 0,4096 0,32768

- Ipumep 5.2. Caywafinan sesmanna X pacnpe,uenena 110 3aKOHY, ONPEACAREMOMY

inoRHOCTHIO BEPOATHOCTH BHAR

ccmx.—rerSx <gl2

fx)= { 0, be|>n 12
Haitty KOHCTaHTY ¢, DYHKUHIO pacnpenenennn Fx)n mecn.m P{lx| ?-*:_ n/d} .
Pewenue. Koscranty ¢ BBIMMCIKM HCXOAX U3 YOHOBUA HOPMHPOBKH. |

!f(x):ﬂ: jcmsxdr-m:uuk fz-p-l-c:z'c:] ,

OTKYAR C = 0,5.
Tak Kak IUI0THOCTE BEPOATHOCTH 3a1aHA PA3IHIHLIMA dopmynamn na pasaeIx

WHTEpBaNIAX, TO H q)ymcunm p&cnpenenennn Gyanem Hokamy m KEXIOro numpnana B

OT.B.BJIBHDCW
Jnsx<-n/2  Fx)= [y = [ody =0,

¥ _l+4sinx
—m‘2 -2 ”

' nn Ty .
a8 ~n/28xSnf2 F(x) = I Ody + I E'%’aj, _ _H;J"
| ' - xR .

max>n2  F(c)= | odyr | = b joa:v =1,
. . el = 1 . B L

OxonvaresibHO HMeeM
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0, x<-m/2,
F(x)={Q+sinx)/2,|x|< :rﬂ;
| 1 x>all

s i<t 2)- (1) 1)

1.6. YHCJOBHIE XAPAKTEPHCTHEY CJIYYARHON BEJAYHHE

Onna w3 ocuosuux xapakrepucTak CB - MATEMA THHECKOC OKHABHNES

Y x, PX =x,} nm[CB

 =M¥]={= S 131
il o 1jx'f(x)dx. xm HC B (3

| —

MaremaTHyeckoe OXRJAHME XapakTepu3yer cpennee Hauenne CB u o6nanaer
. .

CNEAYIOIHMH CBOHCTBAMMK.
1. Mjc] =c.
2. M]c-X] = eM[X].
3. M{X+¢] = M[X+c.
4. MLY,+X,) = M[X, [+ M]XG).

Moodoi cnyvaiiHoll BEJIHYWHN HASLIBACTCA €€ HAHODOREE BEPOATHOC 3HAMECHHE,
T.€. TO 3HAYEHHE, AN KOTOPOre BepoaTHOCTs p; (ana auckpernoh CB) uan fx) (ans
Henpepuisiiux CB) pocrirae makcnmyma. Obosnauenns: Mx, Mo.

Meouanoi ciyvalinoi sessurni X Ha3BAETCH TAKOE €€ 3HAUCHAE, IS KO-
TOpore Beinonnsercs ycnonwe P{X<Me} = P{X2Me}. Mepuana, xak npasano,
CYMECTBYET TONLKO ANA HEAPEPRBHLIX CAYIBHHbIX BENKUUH.

Keanumunsio x, cnyqaiinolt senwsnni X snaeica. TAKOE ee 3HaueHue, s
KOTOPOIO BHNOAHAETCA yenosne P{X<y,} = Hy,) = p.

Hauaneustii momenm s-ro viopaaxa CB X €crb MBTEMATHNECKOS OXMARHHE

s-#i creneny 310H cyyalinol seaMyBHN: o = M[X-T]
| Henmpuposannoli cnyvaduol pesmuunof Hasweaercs otioHenwe CB or
MATEMATHUECKOrD nmanua* | |

X=X- my MIX] = M{X - myl=0.

.\
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MOMEHTB! LICHTPHPOBAHHOW CIyMalHON BENHUHHE - YEHMPArLbie MOMEHMbL,
Henrpasbubili MOMEHT nopsaxa s CB X ecTh MareMaTHueckoe OXHIAHAE §-H
cTeneln ueHTpRpoBanHoH cnyqaiinol BenETHRL

i, = M{X*] = MI(X - m, )

Jina moboll crmyualiBoi BeMMIHHL uempanmuﬁ MOMEHT TIEPBOrO TOPAAKa
pasenr 0, :
Jucnepcus cryvaiinoil BenHuHHL €CTH MATEMATHYECKOE OXHAAHAE KBaAPATA
COOTBETCTBYIONIER neHTPUpoBannol ciryualinoi BenHIHHbL.

Pacuerumte hopmyns:
Z(xl m, ) -P{X = xl} Zx P{x ¥, (m, ), nn JUR

D[X]= (1.32)
](x-m, Y 1 (e )b = jx f(x)dt—- m ¥,  amHCB)

BLIuHCIMTE ACHEPCHIO MOXHO H Yepe3 BToOpol navanbHui MOMEHT:
D[X]= M[X¥*}-m} .

Jlucnepcua wqaﬁﬂoﬁ BCAMUHME  XAPAKTEPU3YET CTENCHL PACCEHBAMUA
(paabpoca) 3navenwii citydalinoil BEJIMYMHEL OTHOCHTENIBHO €€ MATEMATHYECKOIO
OXHUAAHAA B 0013 12¢T CRENYIOMHMH CBORCTBAMM:

1. Dfc] =0.

2. DjX+c] = D{X]).

3. Djc-X] = 2D X].

- oleX]) = colX]. '
Cpeﬂmm KSROPAMULECKUM OMKROHEHUEM (CKO) CB X Hmmnama.

xapam\epnc'mxa o
x = o[X1= DX ]' | | (1.33)

CKO namepserca B Tex xe d)mnqccm enMuMitax, 910 H CB, u xapaxrepmyer
WHPHHY AWana3ona snazeHuni CB. | -

Hpasuno 3 0. Npaxraueckn bee suaveris CB naxoasres HHTEPRANE;

| Im-Io,m+30,). (134

Hpumep 6.1. 3 naprun yncnennocTsio 25 nanenudi, epein KOTOPRIX HMELTCS I11€CTD
HECTAHAAPTHRIX, cmyvaHnsiM  o6pasom  Bebpannl TP wmanenwms.  Hadirw
MaTeMaTUYECKOE OXKHAAHHE ¥ CPE/IHEE KBAAPATHIECKOE OTKIIOHEHUE HECTAH/BPTHLIX
W3INEAN, conepkanuaxcs B soiGopke.
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Pewenue. 11o yenosuio sanaun CB X npunumaer ceayomue 3padenus; x;=0,
xy=1; X372, x,~3. Bepoarnocrs 1010, 4o B 310# BRbopKe draxerca posno i (=0, 1,
2, 3) HecTauAapPTHHIX W3ACHUH, BEMUMCIRETCH N0 Jopmyie

{'n‘.(‘rll
=PLX = x,} = =
cl

OTKY A4
py0,41; py=0,43; py=0,11; p,~0,05.
Rucnepenio onpeaennm no Gopmynam
DLX] = M[XZ] - (M[X])2,
M[X}=0-0,41+3-043+2-0,11+3-005=08,
MIX2}=0-0,41+1-043+22.011+32.005=132,
DY) = 132- (0,82 =068,

Toraa G[X ] = JI;[Y] = 0,82 .

[Tpumep 6.2. Henpepusnaa CB pacnpeaenena no 3axoHy Jlannaca:
fx)=b-eM,

HaWrw koapduument b, maremarmmeckoe oxuaapue M|X], mucnepemo DIX],
cpefce KBaapaTHIecKoe 0TKAoReHre o] X]. |
Pewenue, Jlnan RaxoxacHus kod(ppuumenta b BOCOOABIYEMCH CBOUCTBOM

HOPMHPOBKH TINIOTHOCTH DACHpeeieHHs _[ Jx)yk = 2b_[ ¢ “de=2b=1,0TKYNA b=
. Al 1} . -

#1/2. Tak xax dynxama xe ¥ - nesernan, 7o M[X]=05. | xe Flae = 0, nucnepons DEX]
4 CKO ao[X] cooraercrsenno paBnbi:

D[x] 0,5 jx’a"'dx 205[::*: Fige = 2,

ofx]={D[X]=+2.
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1.7. TATIOBLIE, 3AKOH B PACHPENENEH M5

1.7.1,IlokazatennHoe (3KCNIOHERUBAIILHOE) pRCOPeneTIeHHe

Cnyuaiinas penwumnna 7' ameet nokazamesnoe pacnpeaesienne, eciin ee

NACTHOCTH BEPOATHOCTH:

1

Ae ¥ 120

)= | 1.35
1O { 0 120’ | (1.35)
(¢yukuns pacnpenenesus
Y [1-et 20 .
””"'{o, o (1.36)
"UHCTORKIE XAPAKTEPUCTHKH
| M[1]= 1/A, D[7] = 1/A2, - (137)

1.7.2. PaBromepHoe pacnpexesienne

CB X wumeer pasHoMepwoe pacnpejgenenme ua yaacike {a, b], ecan ee

NACTHOCTh BEPOATROCTH

_ 1/ {(b-u)d<x<bh
f(x)—{ﬂ’ xea xob’ (1.38)
dymamsa pacipenenenns
0, x<a
F(x)=y(x~a)/(b-a)a<xsh, (1.39)
1, x>h
NUCNOBLIE XAPAKTEPUCTRKH
a+b ~ a)?
M[X] = 5 D[X] = (b 1;) * (1.40)
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1.7.3. Hopmamenusii 3axon pacnpejesenns

CB X uMeer HOpManbHOE pacnpeiiencHue, ECIIH e¢

IWIOTHOCTL BEPOATHOCTH

o 2q°

F(x) = 0,5+ 0;@[51:1’1) , | (1.42)
a

e (1.41)
x

 byHKUHA PACHPENCICHUNA

e () — pyuxuws Hannaca: O(x)= rj'e zdt

3vauenns Qgyaxamu Jlaunaca nprABEAcHN B I'lpunam,uuu. IHpu MCIIONb30BAHU
Tabauum 3naveHudl pyuximn Jlannaca cnenyefr YUHTRIBATS

(D=- @ ©@=0, (J=1

Ynucnosbie XxapakTEPHCTHKH; o
M[X]=m, Dlx]=6". (1.43)

1.8. JAKOH PACHPEAENERMS ®VRKIKHE CAYYARHOE BEIHWHL

Pﬁccumpuu Gynkipno oaworo chwaﬁuum aprymenra ¥ = @(X). Ecom X -

HenpepmbHaa cnyafiHas BENIMMMHA, TO IINOTHOCTb BEPOATHOCTH g£(V) BenuuAHu Y

ﬁnpene.lmma lio opmyne

50 = 3 v, |w,mj | O (44)

J=
rac  f(®) - nnotHOCTS wpomwm BEAHMHAHB X‘
W) - uﬁptmme Pynkipn hysxivn o(x);
k - wncno obpaminx q:lynxuuﬁ AAA JAHHOIO V.
Beco ananasow snauennit ¥ neobxoanmo pasGuts Ha MHTEPBANB, B KOTOPHIX
uucno k ofiparimx pyHKinit nocTosnno, v Dﬂpﬂﬂé..l]_ll‘l"h BHA gG) no ¢popmyne (1.44) -

AN KIKJIONO HHTEPBANA,
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Ecma X - ANCKpeTHan chayvalHds BeNHUMHA, NPHHMMAIOMEAL IadeHAn X;, 1O
Bcnmnnﬁ Y Gyner fpUHMMATL AMCKDETHHIS 3BAYCHUMA ¥; = O(X;) C BEPOATHOCTAME
P =px). | |

Hpumep 8.1. OnpenenuTs NHOTHOCTL BEPOSTHOCTA Bemuunne ¥ = X2, ecnp X -
cilydaltnas BenHUMHA, PABHOMEPHO PacnpepencHnan na nurepaane (-1, 2).

Pewenue. B sasucumoctn or wucna k ofparumix  dymkumit  Bhisenu
crenywonine veTepsain s ¥ ( puc 1.1).

- (o0, 0) k=0,

©,1) k=2,

1,4) k=1,

(4, +o ) k=0,

Tax xax na uwrepsanax (-0, 0) n (4, +o)
 obparnas dyHxuma He cywecrsyer, 10 g(3)=0.,

B nnrepsarte (0,1) nse o6parsnix dynxipm: | | Ax)
wi(¥) = +J¥ 1 y,(p) = -yy. o dopmyne (10.1) | .

NOTYYHM | | | e 2

g{y)—f(m(y))-lw;'ml'+f(w,(y» wi)= - Pue 1
= (§y) +f( - | |
2y R Dy v s

B unreppane (1,4) oana nﬁpman tbyumum yy) = +J_ cne,unnamnmo

gm VAR A6 EFASN] 2I - J‘

Takum nﬁpa:;bu, TOTHOCTS BEPOSTHCTH BENHUMHK Y paBHA
[0,y <0

l .
—=0<y<],

3y
g(y) = |

[—=1sy<4,

64y

0,y 24.




1.9. ABYMEPHHE CJAYHAHHNE BELIHYMHEL

dyukngel pacipeaeienns AByMepHoi mryqaﬁm:rrﬁ liﬁ:;lH'IHHH (X, Y) HasuiBacTCH
ﬂepmmm'cunuecm&mnunmnieuua aByX coburuit {X < i} H {Y{i ) | |
RE)=P(X <x}I ¥ <), | - (145)
Caoicrea ,uayu_epﬂhi_t dyHKuMn pacnpane Jlu'um ; |
1LOsSHE Y <t | |
2. Mx, +o0) = F(x), F{ o , p) = Fp(y); I+ +o0) = 1.
3. H(~00, y}=I{x, ~0 ) = #{-00 , -0 } = 0.
415, 9) S F, Y, s > 5y
Fx, ) S M(x, 3p), ecin yp > yy.
(ynxups pacnpereicHks MOKET 3aaBaTbes Ajif HENPEpPhIBHEIX U ARCKPETHBIX
CAYYAHHBIX BCHYUMUH,
JAns HenpepuBHMX  CAyHaHHWX  BEMYMH  CYleCTBYeT — IJIOTHOCTD
pacnpezesieHns uan JdepeHiansubii 3aK0H pacipenenenns;
Plx S X <x+ Ay S ¥ <y+4y) _ 8*F(x,y)

f(x,y) = ﬁgﬂ AxAy 523y (1.46)
- Ay-»0 _

CroiicTea ABYMEPHON TROTROCTH.

1Az, )20,

2. k)= | Gty o | - (4D
3. PUX.Y)eD)= [[ fCr )iy, ©(1.48)

o (a) | . _ |
4, 'S"cnoau_e HOPMHUPOBKH, fi f (x, y)avdy =1. | | | (1.49)
5. £0)= [ feyMs fi0)=[foee. | (1.50)
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Hna nuckpermpix cﬁytlaﬁnmx pennaui (X, Y} 3axkon pacnpenciienyis 3afaeycs
mi-rpnueii Bepun*mnméﬁ, cnngPMeﬁ BEPOATHOCTH Py NOFBICHHA BCEX BOIMOKHBIX
nap Inavennit (x,, y): _ - | |
| pi=PX=x,Y=y), (1.51)

yaonnemnpmﬁmx ycnonmﬁ | | |
?:?Elm = 1. | (152)
O,minmepnue pALH nepomnnmﬁ commmonmx X, Y onpenenmcrrcn no
dmpmyﬂau
p,.=P(X=x})=§];ﬁ#,i=1,,..,N; '- (1.53)
P, =P(Y:Jé,)=:);lpg,'j:l_,..;,M. (1_54)

Verognoim  3axonom p&cmpedenenﬂn HASHIBAETCH pacrpejjesieiine OaHOH
Chy4aliBOH BEDMUHHK, HAAACHHOES NpY YCIOBHW, 9T0 Apyras cnytlaﬁﬂaﬂ BENHUYMHA
MPUAAITA ONPEACTIEHHOE 3HAUCHHC. |

Yeaoanwie nomuocmu ans Henpepunnm cocmnnmumx XnY onpenenama'
no hopmynam | . -

Rxly) =A%, YO, 1 09205 Cuss)
folxy =L, IHGL S (90, (156)
Veroanvie  prov ne}xmmnacmeﬂ Jwﬁ Jmckpémux cocrasnaomux X uw Y
onpenensioTea No opMyIaM |
Py = P(X x/Y=y)= pUJP(}’ yj) = 1 .+ N; (1.57)
Py =Y =ylX=x)=p/PX=x),j=1, ..M. (1.58)
Teopema ymuoxcenus 3axou0e pachpeaeneunit: o

ANA HEMPEPLIBHBIX BEITMUMH -

£x, ) = i) - Ayix) = f0)-Rxfy); (1.59)
JUIN AHCKPETHBIX BENWUNH -
pij =P, pw = P” ' pwo ' “6{]}
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YCA08ut HE3USUCUMOCTU CIIYUARKEIK BETRYHR.
V1A HENIPEPLIBHBIX - | |
A5, 2 = HEH) (1.61)
Wi AHCKPETHIIX . | |
o py=pip;, ANE Vi | (1.62)
Hpumep 9.1, [iByMepnas -cnyqaﬁuaﬂ senuuuHa (X, Y) pacnpeaenena no 3akony,

upHscacHoMy B Tabnune:

Yi Xi

|  x =0 T x=1 -
yy=-1 T 01 02 i
=0 1 02 0.3 "
y3=1 | 0 0,2 B

Unpeaginurs OAHOMEPHLIE PAABL BEPOATHOCTENR senvuun X v T, yorosuuni pay
| BEPOATHOCTEH BENWUMHKL X Opn ycinoBuu, uto Y = 0. Hccnenosats 38BRCHMOCTD
CAVUAHHMX BEIMMHHE X 1 Y,

Pewenue, Onpenennum pagst BepoaThocreit X v Y no dopmynam (1.53) u (1.54),
1.6, BbHLOJHUM CYMMHUPOBAHKE RO cronbiam n oo CTpokam:

x, 0 ! [y -1 0 1

pe | 03 07 | | py 03 | 05 0.2

>

X, ¢ 1
Pra | 04 0.6
Beanunaw X u ¥ 3a3ucau;.|, TaK KaK
P(X~0,Y=0) P(X=0)P(Y=0),
6,2 0,3-05.

b
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1.10. YHCAOBLIE XAPAKTEPHCTHKH IRYMEPHEIX BEJMUAH

- PaccMOTpPHM  OCHOBHKIE qncnuaﬁe xabﬂx&pucmm .tlB)mBiiHnﬁ cnyuaitnofi
BenHunHn (X, ¥). | |
Hauaubmﬁ MOMenm nopamca k+v panc umumwclmuy ORHIARAIO

ﬂpﬂhane,ueuuﬂ Xry s | o o
au(éf,ﬁ)=M[X‘Y’]- ey
Henmpanorotd smomenm nopapka k+s pﬁnen METCMATHYCCKOMY nxmﬁaﬂnm

(IPOM3BEACHHS IIEHTPUPOBAHHKIX BETHIHH Xty f' .

(5, 9)=M[X*F° ], : (1.64)
e X=X -m,; |
PzY—mr 3
Pacuernsie popmynsi:
~ sz y;pi?j JL"!FBHE N
ak,-‘l(xl )"‘4r :I:= C (]65)
| | IIJ‘*}" f(x y)dm?]h‘nn e; ' |
ZI:Z(Ii —”'x)k(y; ~m. ) p,; ben-ﬁ,,e |
' i= 1 . - _ :
t, =1 " | (1 66)
S Teem) e-m Y s vy Tt ame,
| ~00-

FIE Py~ INEMEHTH MATPHI! BEPOSTHOCTEH mcxpemuﬂ pemuaRN (X, Y),
Ax, y)-cosMecTnas nAOTHOCTL BEPOATHOCTH Henpepsinnoi pemrakan (X, Y).
Paccmorpum  naubonee wacto HCHONB3YEMBIE HAMANLHLE W NESHTPANBHLIC

MOMEHTHI

Qo ol%, V)= Moolx, ) =1; - - @y plx, y) = my; agy(x, y) = m,,
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1 0(%, ¥) = B, ) (X, ¥r=v, .
0%, ¥) = (x); 0g2(%, ¥) = o ();
H20(%, ¥) = Dy, poalx, W) =Dy py (%, ¥) = Ky,
Koppewstyuonnpitl momenm Kxy xapakrepusyer crenens nuHelinoll 3apucHMocTy
se/NHH X 0 ¥ 1 paccewnanue OTHOCHTELLHO TOUKH (my, m,).

Buuncnums K, uoxno H 1€pe3 HAMANBHLIC MOMEHTH: -

| ny_ oy, 1%, y) - my: my S (1.67)
Kosgpunuent mppe.nmmu ry XBPAKTEPH3YET CIeNens THHEHRNOMN 3ABHCHMOCTH
BCIHYNH] | |
. | (1.68)
- Dxl),,  GxUy |

Jhis mobrx cnj'qaﬁiiux BeanImMH |r | < 1.
Kciu sepmmanst X v ¥ HesasucHmMbl, To 1y, = 0, |
| Hpumep 10} Onpénennre KO3(pQUIMEHNT KOppensuyn pemuuH X n ¥ (cM.
npumep 9.1).
- Pewenye. Oupepenum MaTeMaTHIGCKHE OKHABHAS peTHEH X H Y 0o dopmyne
(1.65)
m, = a,qx, y)—zz.x,pu = 0.0, +002+00 + 1 02+
=1 j=l | |
t1.0,3+13.0,2=0,7,
m, = g (¥, y}-ZZyjp‘, = -] 01 1 02+002 + 00,3+
VI
P10+ 102=0,1,
Hauem 3uaqeﬁue K., no d)opuyni: (1.67):
Ky, F_‘inyjpu m,m,—n( 1)01 +0:0-0,2+ 010+
ivd jl
t1{-1)02+ 1003 +1-1.0,2-0,7-(-0,1) == 0,07.

Onpesesinm JHcnepenn BESIMYUH X 1 Y no dopmyne (1.66);



g D, = py(x,y}= ZE(: ~-m, )Y p, =(-07) m+(~o7) 0,2+(—07)’ 0+(0,3} 02+(03)Y .03
! [ A

+(Ur3)i 0,2 —- 0,2 lr A : | _ |
D, = ot} = B30, - m, ) py = (09 01+ (<091 02+ (0])* 02+ (017 03 + (1) -0+

1 ol
+(1)? -0,2 = 0,49, |
3HaueHHE m&cbrbmme;rm KOPPESALIR P,y BHYHCITHM 1O d}opnyne (1.68):
0, 07

JTF—- o1 = % 0,22,
E ~ Tlpumep 102 Jlayucpﬁax c_nyqaﬁnan _nemuq_nua pannouepﬂn pacipencaena »
- obnactn D, orpammuennodl npameme X = 0, ¥ = 0 n X + ¥ = 4. Onpenennm.
F ko3thhuieHT KoppensiuHa nenntmn Xn Y. |

Pewenue. 3ammmem B auanm"nqecmﬁ t]mpue coauecmym MAQTROCTH

REPOSTHOCTH

c, 0$x$40¢’y{4 x
0, niraue .

| B Jx,y)= {

Onpenenum ¢, Heromk3ya yenobne HOPMHPOBKH (1.49):

4 4-.x 4
- i
3 ciedy ¢l (4 - xMx=c-B=1>¢= —~,
J ] caetr=efc a
Halinem MaTeMarnyeckoe OXHAAHWE H AHCTIEPCHIO BE/YHAHB X no dopmynam

(1.65m {1 66) cooTREeICTBERHO!
& 4y

“aln(K~Y)— II g ey = —IH&I@**IIU 1

4 4-x

D, = um(x,:v)=H(x m, ) sy = *I(r—) (4- r)dr-#-

T T ey -

Tax xak obnacts /) CHMMETPHUHA OTHOCHTENBHO OCeH KOOPAHHAT, TO BETHIMHG]

X % Y Oy xyT MMErh OAWHAKOBLIE YHCHOBLIE xapamepﬂmm
me=m, = 4/3 D), =D, = = 8/9.

Onpegenyt™M KoppensimHOHHbIH MOMEHT K y 1O (popmyne (1.67»
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. d 4y - C 4 - 45 ..4 '.I _ I'*"
o= [ [ oy, m, =t (3] = e -
0 & . . b '

Koapprmumenr KQWMH seaMuA X B Y Gyaer papen (1.68):

r, = = — =,
» "D, 2



1.13. KOHTPOJIBUBIE 3A/AYH

B 3apauax 1.1-1.5 nonfpacuiparoTea /1Be MIPATLHLIE KOCTH.

1.1, Onpenenwrs BCPOATHOCTE TOFO,  YTO CYMMA BHNARMMHX uwuces panis
BOCEMMY,

1.2. QupenestTs BEPOSTHOCTL TOTO, HTC CyMMA BHITIABIIMX WHCEN ACIUTCS O
CCTATRA Ha IECTD, |

1.3. Onpedenuth BEPOSFHOCTL TOTO, YTO CyMMA BHIUITABIIHX HHCEJ [IPEBBLUHGY
0. | a |

1.4. Oupeaenurs BEPOATHOCTE TONO, YTO BBINALYT OMHAKOBHIE TNCTHA.

}.5. OnpenennTh BEPOATHOCTD TOTO, WTO BHIATYT PA3HKie, HO YETHEIE YACHA,

1.6. B ypue nerbipe Genbix u NATH YepHMIX 1apoB. K3 yprsl HAYTan BhIARMAIOT
aBa sapa. Hakkitm geposmhocTs TOTO, ¥TO OHH K3 HTUX 1apos— 6eybild, a jpyroi -
wepHBIi.

1.7. B ypHe uervtpe Genbix u NaTh 4epubix Wwapos. 113 ypHsl Hayraj shiHuMar s
jiBa urapa. Haiite BeposgTHoCTS TOT0, wro 004 wapa 6yyT OAMHAKOBOI'O 11BETA.

|.8. Ha necati Hap'r{}flﬁax nanncann Oykewt 45, A, A, M, M, T, T, E, W, K
ocne NepecTanOBKY BRHHHMAOT HAYTAA OIHY KAPTOUKY 38 APYT0it B packnainBaoy
HX B TOM HOPSiAKE, B KAKOM OHH Oputn Beinyrhl. Hadith meposTnocTs roro, wio 1a
kaproykax GyaeT HAHWCAHO CRORO “MateMaTnka™,

1.9. Tenedounnii HOMEp COCTOHT W3 lecTH LRGP, KLKAAN W3 KOTOPHIX
PABIOBOIMOXCHO TpHHMMaET 3nauekua ot 0 go 9. Haitmn BepostocTs 1010, U0 Bew
HPPLI OJIHHAKOBEI, .

[.10. Venosue aazaauy 1.9, Broumcanrs BEPOATHOCTE TOI'O, YTO BCce TPl
HCTALIC, | | |

1.11. Vcnosue zamaun 1.9, Bemucints BepoOsTAOCTE TOrOQ, 4O HOMEPR HC
cONepRHT hPH NaTh. | | |

1.12. Yenosie sanaum 1.9, Beiupcnnts BEPOSTHOCTE TOro, 4To Bee IMtiph!
PARIANHBIE U PACTIOIOKEHL] B IOPAAKE BO3PACTAHHA (COCENE IMPPB OTIIHYAIOTCS
nal). -

B 3anavax 1.13-1.19 naynauy B3svol 82 NONOKATENBHEX YHCHA X B Y, IPHICH
X £3, y £2. Halitn seposrHocTs Toro, uto y+ax-b < 0w y-cx <0,

1.13. a=1, b=5, ¢=1.

t.14. a=1, b5, ¢~0,5.

115 a=1, b5, ¢-0,25.

1.16. a=1, b=5, ¢=2.

1.17. a=2, b-10, ¢=2.

118, a- 2, b=10, ¢=1,

1.19.a- 2, b 10, ¢-0.5.
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B sapauax 1.20-1.23 u3 xonoaus 8 36 xapr (6.7,8,9,10.B LK. T) hayrapn
A3BlEKAIOTCH TPW KBDTM,

1.20. Onpenesints BEPOATHOCTE TOro, 410 OyayT sbiiaiieHbl KapTel OAHOR
MaCTH, | | |

1.21. Onpeacunts BEPOATHOCTL TOI0, Y10 OYAYT BUTaIEHb TPH Ty3a. |

1.22. Onpeyeantb BEPOATHOCTL TOro, 410 OYAYT BLITAMEHBI KAPTH PA3HBIX
Macren, _' | |
~ 1.23. Oupenennts BEPOATHOCTS TOIO, Y70 CPeAM H3BRCUCHHBX KapYy He Dyuer
AOBATKN. |

t.24. Ha nnockocTs 1POBEACHN TIAPALICIIbHBIE NPSMBIE, HAXOAAMMECH APYT OT
APYTa Ha pacCTOAHMA 8§ €M, Onpenenuts BEPOATHOCTH TOTO, YTQ Hayraj Opowennoi
Ha 3TY TUIOCKOCTD KPYF paaMycoM 3 oM He Oyner pepecedcy NH OAHOR NHHMER. |

1.25. B ypue Atk Oennix ¥ BOGEMb uepHuIX mapoB. M3 ypuul BLIHUMAIOT
Hayra) OfMH WIAp M OTKIAAHIBAIOT B CTOPOHY. JT10oT 1Inap okasanca Oennmwm. [locne
31070 M3 ypHEl Bepyr eme oanu wap. Halitn BEPOATHOCTE TOrO, YTO ITOT AP TOME
Gyner Geiuim. :

B 3apavax | 26-] 30 nomep asToMOOHNA wnepmm yeThpe LRQPH, Kaxiaas vl
ko‘mpmx PABHOBO3MOXHO IIPUHUMACT JHATEHUA OT 0no9 {(Boamoxen vomep 0000).

1.26. OnpeaenyTe BEPOATHOCT: TOr0, YTO BICpad NM(ppa HoMepa pasha
HETHIPCM. | - -

1.27. Onpeaenurs BePORTHOCTL TOFO, YTO HOMEP COUCPRHT Lndpw O B 5.

1.28. Onpeaennts BEPOATHOCTL TOFO, YUTO NEPBLIE TPH UW(PPH HOMEPA paBshih
[ATH. | | _

1.29. OnpeacsinTh BEPOATHOCTS TOTO, Y10 HOMEP Acinics Ha 20 .

1.30. Onpenennwrs BEPOATHOCTL TOTO, Y10 HOMEP HE COAEPXKMT IIndpul 2.

B sanauax 2.1-2.30 upusencHi CXeMbl COCHMHEHHS :meucnwa,-oﬁpa:;yloumx
CUENS © OJHHM BXOAOM H OAHHM BHIXONOM. I1peanonaraerca, uTo orkassi 3NEMEHTOB
HBISOTCH  HE3ABMCHMBIMA B COBOKYNHOCTH cobmmusamu. Qtkas moboro H3
JICMENTOB TIPUBOJIMT K NIPEPHIBAHHIO CHIHANA B TOH EBETBH LEIH, FAC HAXONWTCH
DAHHKHA JJICMEHT. Bepom*uuém orvkasa anemenion 1, 2, 3, 4, 5 COOTBETCIBEHHO
pasu pl=0.1, p2=0.2, p3=0.3, pd=0.4, p5=0.5. Haku seposthOoCTb TOI0, YTO
CHIIAN IPOHIET CO BXOAA HA BHIXOA.



Janayuu
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3.1. Ha Tpex aproMaTHUCCKHX cTamxax -ﬁammﬂuna}ma OIMHAKOBRIE NETANH.
Wspectro, uro 30% npoxykuvu JIpOM3BOAMTCA NEPBLIM CTAHKOM, 25% - BTODLIM U
45% - Tpetbum. BepOSTHOCTL M3TOTOBNEHMA ASTANH, OTBENAlOMEH CTaHAapTy, Ha
nepsom crauxe pasna 0,99 , na sropoM - 0,988 w na tpersem ~ 0,98, Warorosnennne
B TCHCHME [MK HA TPEX CTARKAX BEPACCOPTUPORAHHLIC NCTAAH HAXOAATCA HA CKRANE.
OnpeaennTt BEPOATHOCTL TOTO, YTO B3ATAf% RAYFax ACTANL HE COOTBETCTBYET
CTAHABPTY. " |

3.2. BeposTHOoCTH  NONB3JaHMA  DPU KaXAOM BRCTPENS WA TPeX CTPEAKOR
pasubl cooreercteenno 0,2; 0.4; 0,6. lpu oAHOBpEMEHHOM BWCTpElE BCEX TpeX
CTPEAKOB O¥a2aN0Cs 0RO nonagauue, OupeienyTs REPOATHOCTL TOrQ, UTQ RODAN
nepehlii CIpENOK. - - | _'

 3.3.0p80 ¥3 TpeX CIPCIKOB BHI3HIBACTCS HA JIAHAIO OTHS W MPOHIBOJAT
ABa BbicTpenia. BepoatHocres nonanaius 8 MHIUEHb NPH OAHOM BHCTPENEe A1
fepsoro cTpenka pasna 0,3 | ana proporo - 0,5 , aun 1persero - 0,8. Mumenb e
nopamena. HaliTR BeposTHOCTL TOPG, 491¢ BLICTPENL! WPOUIBEACHL NCPELIM
CTPEJIKOM. | | ‘

34, Jlsa asvoMara TpOM3BOAAT ACTAIH, KOTOpHE DOCTYRAOT Ha ofmil
konpelep. BepoATHOCTE NO/AyYEHnA HECTAHAAPTHOR ACTANIM HA NEPBOM aBTOMATE
paeua 0,075 , a na sropom - 0,09. T1pos3Boa#TENbHOCTS BTOPOro ABTOMaTa BABOE
fonrviie, wem nepsoro. Hallry sepoaThocTs 1010, WI0 nayraj B3ATas © xoupeiieps
HETANL HECTAHAGPTA. | | |

3.5 Ha pacnpefenuTesbHol = 6a3e HAXOUATCH INCKTPHUCCKUE JAMIIOYKH,
M3TOTORJIEHHBIE HA ABYX 3asofax. Cpeau vux 60% n3roropnieno Ha NepeBoM 3aBOAe U
40% - nBa sropom. HMiseco, w0 w3 kaxawx 100 pamioovex, MIroTOBREHHHX HA
REPBOM 3aBoAe, 0 COOTRETCTBYIOT CIanaapTy, a 13 100 namnouex, WIroTOBIEHHBIX
HA BTOPOM 3aBOUE, COOTHETCIBYIOT ¢ranjapty 80. QupenenuTh REPOATHOCTh TOro,
YTO B3ATAN Hayraj Jiamnouka ¢ 6a3sl Oyaer cooTheTCTBOBATS CTAHAAPTY.

3.6 Tpn crpenka NpoUsBOAAT NHO OXHOMY BHICTPENY 1O OAHOH M TOH Xe
MHweHd, BepoarHocTs nonaj@aaua 408 nepsoio crpeaka pasna 0,6 , ana sropora -
0,5, ma pemero - 0,4 . B pelynbTare UpPoMIBENCHHNX BHICTPENOB B MHIIEHA
okazanocs ase npoafonust. Haitra BEPORTHOCTL TONO, YTO B MUIEHb ONANK BTOPO
H TPCTHR CIPenigy. | . |

3.7. Opan u3 TpeX CTPENKOB  BHIILIBACTCS HA JIHHHIO OFHA H NPOH3BOAHT
spicTpen. 1lens nopaxena. BepoarnocTs nonasaHus 8 MUICHL NPH OAHOM BBRICTRENE
um uepsoro ¢rpenka pasua 0,3 s wroporo - 0,5, mis  1persero - 0,8, Haiiry
BEPOSTHOCTH TOTO, HTO BRCIPEH HPOKIBCASH BrOPHM CTPEAKOM,
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338, tla AaSmogarennioM  NYHKIE  CTaNLMU YOTAMOBICHE  HETHIpE
PANHONOKATOPA PasnHUHMX  KoncTpykinl. BeposthocTs oOHapyxeHHs uenn c
NOMOILIO NEpBOro soxaropa pasua 0,86, sropore-- 0,90 , tpersero -~ 092
gerseprore - 0,95, HaGmonarent Hayra,n BKIOYAET OJMH B3 Jokaropos. Kakosa
BEPOATHOCTH OOHapYKeHns nemm?

3.9. Cpenn mec™ BHHTOROK HpHCTpeJ]BHHHMH OKa3bIBAIOTCA. TOJBKO ,Iu;e
BepoartHocTs DONANaHMA W3 TIPHCTPESCHHOH BUMTOBKH  paBHA 09, a 3
Henpuepenennoit - 0,2, Bucrpenom p3 oap0i payrazi B3aToH  BURTOBKR UENh
nopaxcena. Onpeaennrs BEPOSTHOCTH TOFO, 9TO BIATA MPACTPEIICHHAA BUHTOBKA,

3.10. TipyGopy 0AROTO. HANMENOBAAUA mrm*annnnammn Ha Tpex wmnax
Ilepewit 3ason nocrannser 45% scex H3nenni, lmcwnamumx HA NPOH3BOACTRO,
sropoii - 30% u Tperti - 25%. Beposteoci Oesorxasmolt pabotes npubopa,
H3rOTORIIEHHIOrO HA NEPBOM 3aBoze, pasua 0.8 , na propom - 0,85 n ya TPETHEM - 0.9.
Oupencnnts  BEPOKTHOCTL TOTQ, XT0 npuﬁop, nocmmmunﬁ Ha TIPOUIBOACTRO,
HCOPAREH.

J.11. [pyana CTynewros cocToutT M3 Iy otikuuukos, (0 xopowo
YCHIERaIOWMX ¥ CeMd 3duumatomnxcs citabo. OTaMYHAKH HA NPEACTONNEM JKIaMeRe
MOTYT BOJIYYHTS TONLKO OTHMUHBIC OHEHKH. anmuﬁ_ yCHeBalOUHE CTYNCHTHL MOIYT
AONYWMTh ¢ PaBHOW. BEPOSTHOCTHIO XOpouipe o omhHusse ouensn. Cnabo
AHUMAKOUIMECA  MOFYT  [IONYUHTS- € PaBHOH Bepnnmdm!ﬁ Xopoiuue,
YAOBNETROPHIEHbHEE W HEYAOWIETBOpUTENLHBIE ONERKH, Jinn camm Ix3amena
BMILBACTCA HAYTaA OMMR CTyieHT. HalfTH BEpOATHOCTL TOMO, 41O CTYHSHT NOJYUHT
XOPOUIYIO BiIY OTIRINYIO ONERKY, | |

3.12. Mmet01Ccq  TPM OLHHAKOBHIX HO BHIY sowka. B nepsom smuuxe 20 Genwrx
wapos, 8o BTOPOM ~ 10 fennix u 10 vepubix wiapos, B TpemeM - 20 uepnnix 1wapos.
U3 suibpannoro wayran snmka nmnyhn Gemwiit map. BuYUCTHTE BEPOSTHOCTE TOTO,
YTO (AP BLIHYT HI HePROLO SIEHKA. | -

3.13. B nepsolt ypre mare Oenpix u 10 uepHwIx mwapos, Bo BTOpPo¥ - TP
Genuix 1 ceMp uepHbIX Wapos. M3 BTopoll ypitsl B HEPBYIO NEPEROKANK OLWMH UIAP, &
3aTeM M3 NepBol ypHL BRMYNRKH Rayran omun ap. Onpenennts BepoATHOCTS TOTO,
YTO BBIRYTHIH 11ap - et

314, B tupe umeercs Tpw pymhﬁ neponmnc*m NONARARAA N3 XOTOPHX
COOTBETCTBENHO pantu 0.5; 0.7, 0.9. Onpenennry pepoArHOCT:E NONAAARKHA HPH
OIMOM BHICTPENE, LM PyXKbe BLIGparo Hayran.

3.15. TlpuGop coctouT u3 Tpex Gioxos. chpauﬂdcm Kaxnoro 6noka
eobxopuma i yuxudonuposanms. yorpolicrsa. O1kasti GA0KOB HE3ABHCHML.



Beposraoctu 6ezorkazHoli paboTsl BJOKOB COOTBETCTBEHHO pdﬂﬂhl 0.6, 0.7, 0.8.
OnpeAes/INTL BEPOSTHOCTb TOFO, YTO OTKAXET ABA GIIOKA. |

3.16. Yonoswe 3anans 3.15. 011pene.nmh Bepoﬂmom TOTQ, 310 OTKAKET OAHN
Dok, |

3.17. Ycnoeue 3apaum’ 3.15. B pesynsrare ucnumﬂuﬁ npuop BHDlEN H3
crpoa. Onpeacants BEPOATHOCTH TOTO, UTO OTKA3AN OANN Onox,

3.18. Ycnoswe sagaum 3.15. B pesysbrare MCowTaHME NpubOp Bwen 3
crpox. OnpeaeinTy BEPOATHOCTL TOM0, YTO OTKAIATH ABa GoKa. |

3.19. Ycnorue zamaun 3.15. B pesymrare H.GHHTaHI_'Iﬁ npubop Buiinen H3
crposa. OnpenesiuTh BEpOATHOCTL TOID, YTO 0TKA3IANM Tph Onoxa. ' |

3.20. Yenoeue sazaun 3.15. B pesynvrare nenwitaini ABa Gnoka BbUONH M3
crpon. OnpeacinTs BeposTHOCTL TOTO, YTO OTKA3ANM BTOPOH. ¥ TpeTuli 6a0Kk.

3.2]1. Ycnosue 3anauun 3.15. B _peayjlb-ram WCIIBITaliHA ABA ONOKa BLILLAY M3
c1pos. OnpesennTs BEPOATHOCTS TOPO, UTO OTKasany Nepsbiii ¥ BTOpol GaoiMm.

3.22. Yenosue sagasm 3.15. B'peaynb*ra*m HCABTAnKH ABa 610Ka BLILIIM A3
crpon, OnpeaeimTs Bepna'moc'n, TOro, 4T OTKA3ANY BEPBLIH H TpETHIl 6rok.

3123, Yenosue 3anaud 3,15 ‘B pesymprare uchuTaHuiA OB 6ok BLIES W3
cipos. OBpeAcnTs BEPOSTHOCTL TOTO, 9TO OTKA3aN TPETHA 6110k

3.24. Ycnoeue 3amaun 3.15.° B pesynbrare HCABLLTAHUIA OJIHH 610K amme.ﬂ H3
crpon, OnipeaenuTs BEPOATHOCTL TOTO, 9T0 OTKasan nepssth  Hiok.

3.25. Yenosue 3anaun 3.15. B pesynsTare vennTanui oiuH GJIOK BHEn W3
ctpos. OnpeaesnTs BEPOSTHOCTb TOT0, 4TO OTKa3an BTopoll  Bnok.

3.26. UMeiorcs  TPH OMHAKOBLIX 110 BHAY suka. B nepsom  sumke 20 Genbx
1APOB, BO BTOpOM - 10 Geabix u 10 uepurIx apop, B TpeTbeM - 20 MEPHKIX WAPOB.
W3 BuOpanHoro payraa AURK3 BbIHYJIM mﬁp. BusucnaTs BEPOATHOCTR TONQ, *
map denbii. |

3.27. HUuer0rca  YpH OHMHAKOBHIX NO BAAY sinrka. B nepsoM anmke 20 Heabix
izapow, Bo BropoM - 10 Genmx 1 10 vepunix miapos, B TpetbeM - 20 wepHbIX mapos.
M3 KaXI0ro AIMKa BLIHYIN  Wap. 3arem U3 ITHX TPEX 1WapoB HayTaA B3N OJAHH
nap, Buascaurs BEpOATHOCT: TOFO, UT0 Wap Oentii.

3.28. 1lpnGopui 0ANOIO HAUMEHOBANHS MITOTARIIMBANOTCA HA TPEX IABOAAX.
.l'lf}[}Bblﬁ 3aBOJ glocTapiger 45% Beex uInesmif, NOCTYNAXIUAX H3 1TPOMIBOACTBO,
sropoit - 30% w Tperwii - 25%. Beposthocts Gesorkasuoii pabotet npuGopa,
W3FOTOBJIEHHORO Ha nepaoM 3asone, pasna 0.8 | wa stopom - 0,85 1 na Tpersem - 0,9.
pu6op, NoCTynHBIMIKMA HA NPOM3BOACIBO, OKA3AICH UCIPABHLIM, Onpepenyits
BEPOSTHOCTL TOFO, YWTO GH W3FOTORNEH HA BTOPOM 3ABOJE.
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3.29. Tpu crpenka NPOMIROIAT N0 OHOMY BHICTPENY IO ORHOM M TOH ke
muitern, BepostaocTs nofaaaHus Gns nepsoro crpenxa pasva 0,6 , nna wroporo -
0,5, ma Tpersero - 0,4 . B pesynrrare mpOM3BENEHMBIX BHICTPENOB B MUILICHH
okazanoct, ase npobomnsl. Halttu BEpOATHOCTL TOI'0, YT0 B MHUIIEHL 1IONAN BTOpO#
CTPENOK.

3.30. Tpr crpenka 1npoHIBOAAT IO unﬂomy BRICTPENTY O OAHOK B TOH XKe
mHueHH. BepostHocTs nionananmua aua nepsoro crpenka pasna 0,6 , mis sToporo -
0.5, nun Tpethero - 0,4 . B pesynnTare NPoHIBENCHHHX BHLICTPENOB B MHIMIEHN
okazanack oana npoSouna. Haifri BepOSTHOCTE TOMO, YTO B MHINEHb NONAI nepsbifi
CTPENOK. | | | o

4.1. BeposTHOCT, MIFOTOBIIEHHA CTaHRAPTHOTO M3jenus pasHa 0,95. Kaxona
BEPOSTHOCTS TOTO, 9O CPEAH AeCATH H3lemuit ne Gonee oxnoro HecranfapTHoOro?

4.2. BeposTHOCTh NONAKANKA B MHLIEHL NPK O/ILOM BeicTpene pasna 0,4. 1o
‘ MUDOHA  {IPOM3BOJVITCH  1IECTh HE3IABMCHMEIX  BoicTpenos. Haittn

BODAATHECTh TOr'0, 410 fyaer xotTs# Obl OAHO NTONANANHE B MHIHEHS.

4.3. TexHwieckds cUCTEMA COCTOMT K3 NSTH y310B. BepoATnocTs HapyuieHns
pexuMa pafors B reueHne mpemenn t paa kawgoro ysna pasna 0,2. Cucrema
BLIXOAWT H3 CTPOS, ECITH HAapylnehus pexsmMa paGots npon3oiayT He MeHee. yeM i
Tpex yanax, Haltrn sepostHocTs BLXOAA 13 ¢1poa 1ol cMCTEME! 33 Bpema ¢, ecan
HapYIUEHHE PEXMMA paboTh JUIA KOAAOTO yana ne 335“(:141‘ oT cocTosuus paGoTs n
APYTHX y3nax. .

4 4. BeposrmvocTs H3roTORAGHMS HecTaHaapTho# neraym pasna 0,05, Cl{(mbltﬂ
acraneit nonxuo Guire B napTvi, yrobsl HauseposTHellee YHCAO HECTAMIAPTHRIX
aerancii B Hel Ghno pasno 557 3 |

 4.5. BepoaTHOCTb M3TOTOBICHHA UINIENUA OTAMYHOI'® Kanectsa pasua 0.9
Harovosnewo 50 wagerml. Yemy pasns  HamsepostHeliee uyueno wimenmh
OTITHIHOTO KAYSCTBA H BEPOATHOCTE TAKOID YHCTA U3NIEIHE OTIIHIHOrO KavuecTsa?

4.6. INo RaHHMIM ‘TEXHHYECKONO KOWTPONS B cpeineM 2% MIroTanausieMbix Ha
3ABOAC ABTOMARTHYIECKUX CTANKOB HYXIAeTca B AONOBHUTERBLHON perynnponke. Hemy
PABHA BEPOATHOCTB TOTO, 4TO HI IECTN KITOTOBICHHBIX CTAHKOB ‘IB’I‘HDE HYXAAI0TCS
B RONMOIHHTENLHOR perymiponke?

- A7 Pabounii obcnysasser 10 omwnnmex crankon. Bepostiocts Toro,
yro cranok norpelyer suumauns paGouero s TencHue uaca, pasna 0,05. Habimn
BEPOATHOCTS TOTO, UTO B TEYCHHE 9aCa STX TpeGoBauvll HyueT oT TpeX A0 I5ITH.

4.8. B macrepckoit mmeerca apecsts Moropon, 1lpu cymectsyiomeMm pexume
paboThl BEPOATHOCTS TOTO, YTO MOTOp B Aaunbit Moment pabortaet ¢ nonnoit
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Harpy3kod, pasta 0,8, Hail'a BepoATHOCTE TOrO, UTC B AAHHWH MOMEHT HE MEHce
BOCBMHW MOTOPOB paboracy ¢ NOJINOK HArpy3IKod.

4.9. Beposarnocts nossnesns cobuitia A B KaxAOM U3 |5 HE3aBUCHMEBIX ONLITOB
pasta 0,3. Onpeaenurs peposTHOCTL noABICHUA coObTHA A No Kpadne# mepe asa
paza.

4.10. BeposmuocTs nospienus cofoitHa A B KOKAOM H3 |5 HE3aBHCHMEIX
onsiios pasua 0,3. OnpeaennTh BEPOATHOCTL NOABNEHHA coBLITHA A 7 nnn 8 pas,

4 11, MYemy pausHa BEPOSTHOCTE HACTYIUICHHS CODLITHA B KAXKAOM ONbITE, €CIH
HauBeposTIcHLIee BUCA0 HACTyneHuil cobeitna A B 160 onsrrax pasna 407

4.12, Bepoarnocts Toro, MTo gandbil 6ackerGonucet 3a0pOCHT MAY B XOP3uHYy,
pasna 0,3, [lpousseneno 12 Gpockos. Haitte Bepostnocts Toro, wro Gymer 10
ROHANANHR. |

4.13. Onpencndtb BEPOATHOCTE TOrQ, MT0 B CEMbE, HMEIOMWER THTL AeTeH,
Oyaer TPy REBOYKY K BA MAILMHMKA. BepoaTHOCcTY POMAEHNA MAUTHUHKA W AEBOYKH
HPEANMIAIAIOTCHE OUHHAKOBBIMA. | |

4.14. Mouery noafpachibailOT BoceMb pa3, Kakosa BepoATHOCTL TOTr0, YTO
IHECTh pa3 OHa ynaaer repbom esepx?

4.15. B pesy)ibrare MAOroieTHHX nabmoaeHui YCTAHOBIICHO, YTO BEPOATHOCTD
BuIafieHda  jonoum | okrabps B mannom  ropope pasHa  1/7. Onpepennry
HaUBEPOSTHEHITIEE MKCI0 RONGUIHBLIX ndel | oxtsOpa B aannom ropoae 3a 40 ner.

4.16. Umeetcs 20 ammkoB 0AHOPOAHLIX ferancii. BepoaTHocTh TOro, uro B
OMHOM B3STOM HAYNAYY AINMKE AETANA OKKYTCH CTARMaprHMM, pasna 0,75, Halrm
HAMBCPOATIECHINEE YUCNO SNWMKOB, B KOTOPHIX BCE ACTAIA CTAHAAPTHLIE.

4.37. BepostnoCTs #0MajaHHs B MUIIEHL NIPK OAHOM BhicTpene pasna 0.4. 1lo
MUILIERH NPOU3BOAMTCA 1NECTh HE3ABMCHMBIX BLICTpenos. HalmH weposTHOCTS TOrO,
4TO B MBiEHU OYAET OO0 WIIK JIRA HODAIAHKS,

4.18. BepoaTHocTh HONHARAHUA B MUBICHL TIPH OJIHOM BHICTPENE paﬂna 0,4. ilo
MHWIIISHH TTPOH3BOJIMTCS LIECTL HE3ABUCUMBIX BLICTpenos, {alitu BepoATHOCTL TOTO,
4TO B MuLIend GYJIET TPH N10Nanayns,

4.19, Moue'ry noaAOpach BAOT auccuh pa3. Kakosa Bepoamocm TOro, 4TO OHAa
HW pasy He yimanet repOoM Beepx?

420. Tlpy ycranosusmieMes TEXHOIOMHYECKOM  Fpouecce 80% Bceii
IIPOH3BEACHHON NPOYKIHH  OKAILIBAETCA nPOAYKLUHEH BHCLIEro copra. Hahm
HAWBEPOSTHEHINEE MHCHO U3AETNH BRICIIEr0 copTa B napTun n3 250 uagennit.

4.21. Monery noabpacsiBaloT BoceMb pas. Kakosa BEpOSTHOCTE TOFO, YTO 08
nereipe pasa ynajuer repbon ssepx? |
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4 22. BepoatHOCTs TOIO, Y10 AavHbift BackeTDONRCT 3a6DOCHT MY B KOP3UHY,
pasua 0.9. [lponssepeno 12 ﬁpocmn Halitu BeposTHOCTS TOVO, ur0 Gyaer 11 i 12
nonapaHmnik. ) .

423, BepoatHocth nONAKAHHA B unmem, npu (}.II,I-IUM BEICTpene paBua 0, 4. Mo
MBIIIEHH NPOM3IBOATCA WIECTH REIABICHMEIX BuicTpenoB. Haiitn BeposTHOCTL TOTO,
410 GyAeT WICCTh NONANAHKH B MALIEHS, |

4.24. Beposxrnocts nonafianus B MUIICHD IPH OIHOM BHCTPENE pamaa 0,4. Tio
MHLIEHH NPOW3BOAUTCA IIECTHL HE3ABHCHMBLIX BoicTpenos. Halitn  BeposaToc Toro,
wro GyaeT xom Gk NATL NONAAAHKA B MULIEHD,

4.25. Mownery noaGpacuipasoT BoceMs pa3. KaKoRa BEpOSTHOCT: TOTO, 4TO OHa
W pasy He ynazmer repbom peepx? | |

4.26, Monery nioaGpacsisaior 100 pas. l(aucaa nepomom TOTO, 410 OH& HW
pasy He ynajer repbom nwpx? '

" 4.27. BeposrsocTs TOrO, 4TO HAHHLH 6acxerbonmcT 3a0pOCAT MAY B KOP3UNY,
pamua 0,95 [Tpowsseneso 10 Gpocmn Haiimu nepostrocm TOrO, YTO 6yne'r HERATH
nonapaHni. :

4.28. BepoarsocTs TOro, Yo xanumit ﬁacmﬁnnnm 1aGpocuT MAY B KOP3WHY,
pasa 0,9. Ipousseneno 12 ﬁpockon Haﬁ-m BEPOATHOCTS TOTO, 4ro Gyder He Menee
11 nonanannii. | -

4.29. Pabounit uﬁcnymunaer JECHTE  OAHOTHNHBIX CTAHKOR, Bepomoc'rh
TOrO, UTO CTAHOK POTPEbyeT BUHManka pabodeno B Teuenne uaca, pasta 0,05, Halirn
BEPOSTHOCTH TOTO, 9TO B TEMOHKE Yaca GyaeT xota Gui oMo Thebosanne,

4.30. BeposTHocTs nonanaHua 8 Mutless NIPH 0AMOM sLICTpene paspa 0.4, 1o
MUILCHY NPOMIBOAMTCE MIECTH HEIARRCHMBbIX BhicTpenos, Halith  BepoatnocTs voro,
‘1o Gyner wecTs ngianmtuli B MAWEH®.
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B aamauax 5,1-5.30 auckpernan cayuwailHad BenMuMHAa X MOXET IPUHAMATL

OO M3 TATH (PUKCHPOBaHHKX 3HaYeHnd X1, x2, x3, x4, x5 ¢ BepoaTHOCTAMH pl, p2,

P3, p4, pd COOTBETCTBEHHO (KOHKPECTHHIC 3HAMCHHA npuBeAehn B Tabn. 1.1).

BriuMcnuTe MaTeMaTHMECKDE OXKHAANHE B ARCTICPCAIO BemMunHm X. Paccwutars »

nocTpouth rpaduxk GyHKUMy pacnpesencHna,

Tabnuua 1.1
Bapuawr | xt | x2 | x3 | x4 § x5 { pl ( p2 | p3 | pé | P5
5.1 1 2 3 1 4 1 5 ]02102)062]}02]02]
52 1 2 3 4 s 1oy o2]031!02]02
5.3 1 ! 2 3 4 5 o4 1011011 031001
5.4 1 2 13 | 4] 5 103103]01 0! }02]
5.5 2 | - I | 3 7 [021021]027102] 02
5.6 2 -1 |t 3 7 [ 011031021 02] 02
5.7 S5 | -2 0 1 | 2 Toesf{orior]o2l]ol
58 5 | 210 11 21to1lo2101103 /03]
59 0 i 2 3 4 [o62]021021]02]02
510 0 1 2 3 4 o3Jo2fo1l02]02
5.11 0 1 2 3 A 1011021031041 0
512 |.-1 Voo 1 2 3 o601 |01 ] 01 ] 01
513 | -1 0 i 2 3 {0631027]01]01]03
5.14 3 4 51 6 7 101102103 04] 0
5.15 3 4 5 6 7 10510171011 01102
516 S5 | 4§ 3 5 6 | 01 (03] 02]02]02
5.17 -2 0 2 4 9 0302101 1]01] 03
518 | -2 | 0 [ 2 | 4 | 5 [o03 |01 }o1]o02]03,
5.19 -2 0 2 4 9 (01510151 02 | 04 | 0.1
520 | 5 6 7 8 9 | 01010101106
5.21 1 4 7 8 9 1 063 1015102570151} 0.15
5.22 1 4 7 8 9 {02]02]102]02]02
5.23 10 [ -4 0 4 1 10 ]02]02102]02]02
524 | -J0 | -4 ] 0o | 4 [ 16 {0301 02]01]03]
5.25 2 4 6 8 | 10 | 01 ] 021{03]035]005
526 2 4 6 8 10 | 67 ] 01 | 01 {005/ 0.05
527 2 4 6 8 10 | 02 {03 ]005][0251% 02
528 1 4 5 7 8 |06 )01} 01 ]005]0.15
5.29 1 4 5 7 8 {03031 01 {015]0.15
5.30 5 6 7 o ["12 10050151 02 | 04 | 0.2
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B sapauax 6.1-6.30 (napamerpst 3ananuit npraenens: 8 tabn. 1.2) cnyvaiinga senyrna X
SAAAHA FUIOTHOCTEIO BEPONTHOCTH

O.x<a,x>h

fx)= {@(I,C),{I Sx<he

Onpenenuts  koHcranty €, MATEMATHUECKUE  ORHAAHME,  NHCHEPCHIO, byuximo

pRCTIpERCACHIS BENHUMHBL X, 8 TRXKE BEPOATAOCTL €€ MONANAHMUS b HHTBpEEJT[[I, ﬂ] .

Tabnuna 1.2
Bapnanr @( 3,c) a b a B

6.1 C X 1 2 0.5 1.5

6.2 cx'! 0 J 0.5 1

6.3 o -1 ] ¢ 05

6.4 cx’ 0 2 I p !

65 o 0 1 ) ) \
66 c -2 2 -1 ! ]

6.7 csin(x) 0 T 0 /2
! 6.8 csin(2x) 0 /2 /4 -.-:
] 69 esin(x) 0 /3 - 1 |

6.10 ¢ cos(x) /2 /2 0 1

6.1 ¢ coB{2x) 0 /4 0.5 ]
612 coe* 0 4 1 2

6.13 g.e'h 0 m. ] 3

6.14 4 * 0 o 0 1 1

6.15 d 2 73 1.5 2

6.16 ce’ 0 ! 0 0.5

6.37 cx’ 0 t 05 0.7
| 618 ox® 0 2 1 2

6.19 cx’ 0 ] 0 0.5

7.20 cx' -1 1 0 2

6.21 o’ 0 1 0 0.25

6.22 ox'? -1 ! 0.5 0.5

6.21 C i 4 p; 3
+ 6.24 %! K ) 1 . 1.5

625 c/ 1 2 1 15

&
626 %‘ 1 3 ] 2
6.27 |
%l t 2 1 | 1.5
6.28 y
| %ﬁl 1 .2 0 1.5

6.29 - '

29 %’ 1 2_ 1 2

6.30

_ %, ! 2 1 3
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B saygauex 7.1-7.30 (yenosua nprsencnel B Tabn. 1.3) cnyuaiinas Beanunua X pacnpenencHa
Y=p(X) u

pasHomepHo Ha wicrepeane lab]l . Tlocrpouts rpadux cnyqaiinoll BesTHUKHHLI
ONPENCRTE NAOTHOCTL BEPOATHOCTH 2(y).

Tabnuna 1.3

Bapuant qp(x) ] b Yo
7.1 Ix‘ -1 4 2
72 x~2) 0 10 1
1.3 l_xl +1 -3 3
7.4 [ +1[+2 ) 0 2.5
r 75 T2 4 ! 10
7.6 o -1 2 S
|-
7.7 ‘x3| N 2 0.5
78 x* 2 } 0.5 ]
7.9 x? -2 2 4 ]
710 le- ) i 0.5
711 2x -4 6 10
7.12 ﬁx -3 7 3
] 713 1 1 5 03
i Vs -
7.}4 ] -4 6 0.2
(x+5) |
7.15 sin(x) 0 0.75% 0.5
7.16 sin{2x) D /2 0.4
717 sin(3x) /6 /3 0.5
7.18 |ﬂin(r.){ ~1/4 /2 0.3
7.19 e* 0 1 . 1 !
720 o X 2 2
7.21 | }é z ) 2 0.75 1
1.22 1. -1 8 1
X 3
7.23 | xl}{ -8 ] 0
7.24 cos(x) -1/2 /3 0
725 - cos(2x) /6 /2 05
7.26 |cos(x ) 0 1.5% 0.5
7.27 Jr 0 4 1
7.28 JH -1 4 0.5
7.29 In(x) K 2 02
730 Ml -1 16 0.5
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B 3amauax  8.1-8.30 (komkperme napameTpel npuseneunt B Ttabn. 1.4)

nnyﬁepumﬁ 'cnyqaﬁﬂmﬁ sexrop (X,VY) DABHOMEPHO pacnpeiencii BHYIPH

BLAGIEHHON JKUPDHBIMH OPAMSIMA JiMHpaMB na puc. 1.2 obnacth (apymepHan

unomocts BepoaThoct f{x,y) oamnakosa ana srofo# Toukm 310H OOnacTy) .

Briunchis xoagdampent Xxoppensumu Mexay sensuHaaMn X n Y,

y#
y2
yl |
|
> X
0 x1 X2 x3 x4

Puo. 1.2



Tabmua 1.4

x6

x5

x4

Xt

x3 -

E..u.

)

iy

U

uy

[Ty

X2

xl

BaEHaHT

1
.2

8
8

8.3
8.4

.5
. 6

7

8
9

8.

B-

.10

11

g
-8

.12

8.14

8.15
8

.16
.17
.18

8

.20
.21
.22
.23

8
8

8
g

8.24
8

.25
.26

8
8

27

8.28

8
8

.29

.30
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2.MATEMATHUYECKAS CTATUCTHKA

2.1. OLIEHKA 3AKOHA PACTIPEREJEHNSI

Fetiepaibroii COBOKYHHOCMBIO HAZHLIBACTCH MHOWECTBO O00BLEXKTUB, H3 KOTOPBIX
npoussountea Buifopka. Kaxapii w3 00bhexkTon 3an4eT (PUKCHPOBAHHOS 3HAYEHHE
CyudiiHON BEITHUMHEL.

Buboprka - wmpoxecrso {x,, xz, s X} CliydaitHo orobpanHbix 06bexTOB
(aHaucunii} u3 renepaibHON COBOKYTIHOCTH.

()0wemom sbiBOPKN HASBIBAETCA WHCIIO ( 11 ) BXOMAIMX B HEE 0DBLEKTOB.

Bapuayuonnbim padom Haimpaerca sbibopxa { £,%,,...,%, } , nonyuennan s

pe3ynLTaTe pacTIONMKEHUS 3HAYCHHH MCXoaHOH BhOOpKM B OPAAKS BO3pACTaAHMA,
3nauenns X; HA3LIBAIOTCH BAPHAHTAMHK.

2.1.1. Imnupntieckas Pysums pacnpeneneywns

DMnupnueckan GynKimns pacnpeaelieHns onpeaensercs Gopmynoi
I*x)=n_/n, - (2.1)
rae X - apryMenT (HecnyyaiHas BenHunHa, —o0 < X < 42 ); -
n - ooeM BLIGopKH;
n.. - KONHUECTBO 3HAYMEHWIt B BLIOOPKE MIM BAPHALHMOHHOM Psjy, CTpOrO
MCHbLILNX X. |

Mpyw n — © smnupuueckas yHKIUA pacnpenenennn F*(x) no nepoa’mucm
CXQNTCA K TEOPETHUCCKOH (PyHKIMM pacnpenenenna F(x).

OcHosubie CBoCTBA d)ymcuuu 1*( x).

1.0 IMx)< 1.

2, I*(x) - neyGoiBalOan crynequaras gpyHKima,

3.A%x)=0,x5%, .

4 F*x)=1,x> 3%, . |

IMnupuaeckan (hyHKUNA pacnpeicsieHns ARIAETCA Hawnyumedl oueHkofi 3akona
pachpeaenenns  (necMentensio, cocroarenhbHoR, 3dibexriruoi).  Hepocrarox
thynxnuu }*(x) 3axniovaercs B ee chmcomn HAIMAIHOCTH: BHS}"EU!I:HD CHOXHO
nogalpars THOoH 3aKoH pacnpesencHus. |

ITopagok nocrpoenus rpapuka hywkimu £4(x) cneayroumil.

1. TlocTponTh BapuALMONHEIH pnn. | '

2. Ha uycnoBoit ock X BejesmTs slonyuntepsanh (4, Bl, Ha koTophix ¢yHKuus
I*(x) sic waMenser ceoero snavenns. [pauuip nonyuHTEpBAOR onpenessuoTes
COCEHAHNMH OTNNYAIOLMMHCS 3HAUCHUAMM BAPHALINOKHOTO PRAA.
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3. Ha xaxaom NOJIYHHTEPBAIE 11O tlmpuyﬂe (2.1) BbuNICNAETCH 3HAYEHME
pyHKUUA [*(x),
4. IlocTponTs rpadux.

'2.1.2, PRCTOrpamMma pacrpenesicHus cayualinolh sesiw b

l'ucmogpammoli HA3HIBACTCA OEHKa IUTOTHOCTH pacnpeAeicHNa BepoaTHOCTH. Ha
npakTHKe Haubonee vacTo HCHONR3YIOTCH ABa METOAA NACTPOCHMA FHCTOIPAMMDbL:
PABHOMHTEPBAILHLIA W PABHOBEPOATHOCTHRA ]'l{)panox NOCTPOCHUS THCTOIPaMMb]
CHEAYIOIHH,

1. HocTpouTs BapuanUWOHKEIA PAA, T.€. PaciOACKUTL PRIOOPOUNEIC JHACHHS A
nopaaxe pospacranns: £ < £, £...< £, .

2. Beas ofnactb BOSMOXHEIX 3HAYCHHUA [i‘,in] pasOuBacTca Ha M uenepece-

KajONINXCA A NPUMBIKAIOIUX JIPYF K APYTY HHTEPBAJIOB.
H3 cratvcrMuecknx cnoﬁpaxeﬂuﬁ iapamerp M pexomenayercs aulupars ¢
NOMOLIBIO CASAYIONHX conmnmeﬂnﬁ

M mint{«/n), n<100, | (22)
M = int{(2L 4)-1g(n}),n>100, - (2.3)
rae Int(x) - uenas vacTs vucia x . ¥enaresrno, 9robp n bes ocrana acmock Ha M.
Beenem 06o3navenun napameTpos: | |
Ay, By - cooTBeTCTBEHRO NEBas A npaeas rpaHHIkl i-ro untepsasia (4,4, = B)),
h, =B, - A, - pnuna i-ro uHTepBaJla
f~ KONWIECTBO YHCEN B Baibopke, nonafaiomux 8 j< i nuTepnai.
[lpn Bcwonb3eBanHR pasnounmMepsarbroey METOAA NOCTPOSHHA TACTOIPAMMS
napaMeTpsl A,, B;, h; BEIMHCAAKITCS Cieayronmm oGpaiom:
hh=h=(x-5)IMA=X+{-1)h B =Ai=12..M. (2.4)
Ecau npu nojicuere 3HaueHud Kakoe-10 YHCIO B BHGOPKS TOYHO COBNARAET ¢
rparMueH Mexly WaTEpBanamu, TO HEoOXoMMMO B Cuerduk OGOMX HHTEpBanon
npubansuts no 0,5. |
B caysae npumencHus pa&mmeprmmuucmnnpa ‘Metoga rpammnm A4, B
srrfupatores TaxuM ofpasom, yrobhl B xamuﬁ HHTEpBAN NOMAJAN0 OZHHAKOBOE
KOJUHECTRO Buﬁnpotmux IHAYCHUR ! . .
= =nlM. (2.5)
B »rom cﬂyqae .
A =28 =(£, +2,,) 24 = Bl A4 = (.Eﬁ_n,, + X wn )/ 2i=23,.,M. (2.6)

3. BruHCHSETCA CPemiAA MIOTHOCTS BEPOSTHOCTH 1A KAXAOTO MHTEPBANA NC

hopmyJie » |
i =v/(n-h). (2.7)
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4. Ha rpadmke npoBecTy aABe ocH; x 1 f¥(x} .

5. Ha och X 0TMEUAIOTCH Irpanuilbl BCeX WHTEpBanoB.

6. Ha K®OKNOM WMHTEPBALIC CTPONUTCH NPFMOYTONBHEK C OCHORANVEM A; ¥ BHCOTOH
£ . NonyueHyas Npy 3TOM CTyNEHYATAR AHHHUS Ha3bIBACTCA IMCTOrPaMMOH, Ipadmk
KOTOPOH NMPHEINNTENLHOD BLIFHAMT TAK, KAK IIOKA3AHO Ha pHe. 2.1,

rHx) AN
| !
| i
t
oy !: J |
l | Al
,. S A
4] S L S (TS N T s NN
A B A B A B Av I
A B A ' '
Puc.2.1
3ameanust.

. CymmMapras 11011a/th BCEX MIPSMOYRObHIHKOB PABHA eIMHUNE,

‘2. B paBHOBEPOATHOCTHOH MUCTOIpaMME ILTOIRA/IM BCEX NPAMOYIO/ILHHKOB 01~
HaxoBbl. 10 BWIY THCTOrPAMME MOKHO CY/MTh O 33KOHE pacupeAeneHus ciiydail-
HOH BENHIMHDL. | | | \

3. liepen nOCIPOCHHEM MUCTOrpaMMB! BRANCHEHHRE 3nauenun A, , A, Ay, ,, |,
peKOMCHAUYEM 3asiecTd B Tabu. 2.1, |

_ Tabnmia 2.1 -
‘ A B hy i fi

M
HOCTONHCTBA  HCMONL30BAHMA  FHCTOMPAMMBL.  MPOCTOTA  IPUMEHEHHN,
HAFHANHOCT D, : |

2.2, TO'IE‘IHHE OHEHKHA HAPAM ETI’OB UuncC JIOBI:IX
XAPAKTEPH( THK

Moutv Bce pacnpencenennn cnyuaﬁnﬂn 'Be.nnqmlbi JBUCAT OT OJHOTO W

HECKOJIRKHX 11apaMeTpos. Hmpmtep, TIOTHOCTE, BEPORTHOCTH IKCBOHCHLRATBHOTO
JAKONA: :
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!y cona bl

At

Ae ™™ x&ﬂ.
f(x) {0 x<0

JABUCHT OT NapaMerpa A. .
Cmamucmuueckoli oyenkots Q napauc'rpa Q pacnpcncucuun HA3LIBACTCH IIPH-
Gawkennoe 3HaMeHHe napamerpa, BLYHCACHHOE RO PESYNLTATAM IKCHEPHMEN TR (no

~ boiboprke).

CrarpcTHieckne OUEHKU ,uenama HA TOYCUHbIE W WHTepBanbume. 1oveunod

Ha3KIBACTCA OLCHKA, onpexensemMan n,umm wyacaoM. XKenareanHo, 4ToOH ' OLUEHKA

Orana HECMEEHHOR, COCTOATENLRON H sppexTUBHON,

1. Quenka Q HAILBACTCH MECMEWEHHON, ECNH M[Q] (). Hecmemennocrs -
MHHHMAIEHOE Tpcﬁonauue K OLEHKaMm, | |

2. Onenka Q HA3HBALTCA COCTOATENILHON, ECNH DpH ynenuqenun uscaa n ona
CxoANTICA NO BEPOATHOCTH K IHAYEHHIO napaMcTpa Q '

lim(P(0 - g <s) =1,

. e
rae - moloe nonoxurensHoe umMcio. HecMelieHHad OUEHKE  ABJIACTCA
COCTroATeNbHOM, eciti Jim 1 Q]. = (),
L ]

3. HecMmelenHan oueHka Q asnserca XPHEeKTHBHOM, ecnM ee nucnepcua
MHHHMafIEHA 110 OTHOMEHHIO K .uncnepcnu mu(mﬁ Ju}yroﬁ OLCHKH.

2.2.1. Toueunbie OUEHKH “THCIIOBLIX XAPAKTEPHCTHR

. HecMenieHHas COCTOATENbHAN OUCHKA MAMEMAMUUECKozo OMUOGHUN,
Ha3bisaemas BsIBOPOYHBIM CPEAHHM, BEIMHCIAETCS 110 PopMyne

i=f]x,.1n.' - (28
2. Hecmewmenuas cocTosTeLHAnR -oue:.:nca c)ncnepcﬁu PABHA
=1 Z(.; -3). - 9)
3. CMeileHHan coCToATENLHAS nuemca nuuuepcun . . |
$? = Z(.x ~xf. T (210)
4. Hecuemeuuan COCTORTENbHAS nueﬂxa MMCIIEPCHA, |
e =%vi(x‘. -m Y. o @n)
5. CocrosTensHan OLEHKA cper)nem;;lr)pamuuecmm OMKAOHENUS | |
So=yS2. 2.12)

6. HecmenienHas COCTOSTENLHAN OLECHKA KOPPERAYUOHIO20 MOMENMA !
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" »

Ry= s Y m-DO-9), (2.13)
k=1

rae Xy, Vi - 3HACHWS, KOTOPHIE NPHHAIH CAYHARHBIE BEIMTHHDI X YBkwm
OTHITE,

X,y - cpeaHne 3HayeHns cnyqauumx BeJAMHMH X 1 ¥ comm*neﬂno.
7. Cocrosrenbnas OueHKa Hﬂarpr[mz;uenma KOppeAsuY |

Z(xi —x) (J", .V)

By= S Q19

\ﬁ:(xf—xr S0 5F

8. Bubopouunii Hﬂ'-lﬂJihH i Mrmeum k-ro nﬁpnmm osipeaensercs no Gopmyne

Z (x;) | | (2.15)
9. BuiGopouiniil yenumpansHbiii Mm:enm k-ro nopsaka pasex
1o N | |
A= 2lx -3 AL

10. B cnyuae nepasnomounsix uamepen HA HecMeeHHas COCTONTEC/ILHAA ouenna
MATEMATHYECKOTO OXUIaHHA panna

= $0/0le D /320 0k, e

fwn] : fo: |
rne DJE;] - AWCTIEpCHA CyqAlHON BENHUNHBI B i-M OTTBITE. |
- 11, Hecmemenuast cocrosrenbran ¥ 3bdexrunHan 01ieHKa BEPOATHOCTH B txeme
HE3ABACHUMBIX ONTKITOB BEpHYnu:

| p*=w=mn, (2.18)
roe m - YHCHQ YCINICWHbIX OlIKITOR, |

2.2,2. Mem;;;u NIy IEHHR DIEHOK napﬁmerpon pacpencIeHns

Hina  BeviHcAEHUA NPUOMMKCHHMX 3HaMCHMA  NApaMETPOB  HalE  BCEro
NPUMCHMOTC METO/IHI MOMEHTOB # MAKCHMAIILHOIO Npasaonoioins.

Cy1h memoda momenmos 3aKmuodacTes B ceayomem. Nyems umeercs suGopka
{x1, ..y X, | HEIABHCUMBIX 3HAYCHMH CAYTAHHOMN BEIMUMHBE C W3BECTHBIM 33KOHOM
pacuipenenenua { x, (J, , ..., Oy, ) u m HEHIBCCTHHIMM napauc'rpaun iy ooy O
I'Incnennnamm.ﬂum nuqncmuuﬁ clenytoman.

. Brtumcanrs 3Havichus m HavanwHpx WM l_l;f‘ll"l‘paﬂhﬂblx TEOPETHUCCKIX
MOMEHTUB |

o, =Mx*}p, —-M[(X -mY}| (219)
2, Onpe,u.ejm'rh P1 COOTBETCTUYIONIHX BHIGOPOUHLIX HAUWILHBIX &, WWiH
UEHTPAIBHEIX (1, MOMerTon nio dopmynam (2,15, 2.16):
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3. CocTaBuTh ¥ PEIMTL CHCTEMY U3 M YPaBHEHHH, B KAXKAOM H3 KOTOPWIX
NPUPABHHAAIOICK TEOPETHIECKRE W Bhifopounbie MOMeHTH, Kaxnoe ypaaﬂeﬂue
HMEETBBA Q, = O, WIH |4, = {I,. |

Jameuanue. YacTs ypABHEHMH MOMET COAEPKATL HAYAILHLIE MOMEHTH, a
OCTaBIIAACA HACTh - UEHTPAIbHLIE. |

CornacHo Memoody MAaKCUMAUBIO20 npasdonodobus  ONEeHKH é, ....,Qm
nEAYYAIOTCH B3 YCHOBMS MaKCUMyMa no napamerpam (4, , .., O, nonmynmnbunﬁ
hynxunn npasaonoaobna 1{x, , ... %, , {y , o COm ).

Ecnu cinyualinas BeanHHaX HETPEpPLIBLA, a 3HAYECHMA X; HE3ABHCHMHE, TO

| L(x,;...,x,.,,Ql,.._,,Q_) = ]J J Q0 2l) (2.20)

Ecnu coryyalinag eenuunna X - AHCKPETHA Y [IPHHUMAET HEIABMCHMBIE 3HAYEHUS
X; C BEPOATHOCTAMH |

PO =)= p (a0l @21)
10 PyRKUHA npasaonorebus pasna |
( 1344 uQH !Q ) n p ('anH !Q ) | . (2'22)

Cucrema ypaBReHHH COrfacHO 3TOMY METOAY MOXKET 3AIIMCRIBATLCE B JBYX
BHAAX '

di(-x!r”!"xn’QI?""Q"")ﬁ = 0 ] =] 2 .

. 23
, - @)
I f?_l_ﬂ(j,(xl :--£=Q| :*--:Qm)) =0,i=12,..m. | (2.24)

ITpurviep 2.1. TlycTh Xx; - HE3IABUCHMBIE 3HaYeHUs CIydaiiHoi BenmuHHBl X,
pacupencneﬂunﬁ N0 3KCHOHECHIMANBHOMY 3aK0HY, T.€.

Ae™ x>0,

Heobxoaumo nony4urb OuEHKY napaMeTpa A METOAOM MAKCHMAIILHOO
npasaofionodus.

Pewenue. Oynkuus npasaononobus AMeeT BuA

n ke Xy
L(xy, . X, A) = __l]xe-“r =At.g

P
r

Torza 1(L(Kpynns %y W) = - A) = R - Yo%
. ' et
Jlanee 3anuchBaeM ypasHEHHO | |
" 81n(L) & -
I Y S
| a " a. Ex' ‘
Orciofa mony4aeM BLIPAKEHHE JU OLIEHKA NapaMeTpa A
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A ..

R,, =~ 2 (% ~X)X»~¥), (2.13)
n-1 3
e X, V- SHATCHIS, KOTOPHE NPHHAIY CIIYUaRHBIE BEIUYHNBI X Y B k-M

onLITE, |
¥,V - cpenHne 3HaueHMs cnyvaiinpix seimunn X n Y coorpercTseHHo,
7. Cocroarennian oueHka mjacﬁ(puqueuma KOppeRsiuL :

Z("t - X): (J’; }’)

Py = e | (2.18)

Z(xf 1)2 Z(y .V)z

| 1=l
8. BuGopounnii naumhnmﬁ MoMenm k—m NOPRJIKA OHPEACHAETCA O dmpmyne

):(.x ). | (2.15)
i=1 :

9. BubGopounntli yeumpaasuviii momenm k-ro nopsanka pascn
' #ﬁ-—-Z(x;—x)‘ O @ae)

10. B cnyyae nepaguomourisix uamepennﬁ HECMEUERHAA COCTONTETBHAR oueuxa
MATEMATHYECKOTD OXIIAHHS panna

.x. Z(.x I_D[‘:‘D Z(llf)[él) | . o (2.{7)

i=l
rae D}E;] - ancnepens cnyvaitnoli BeMYurnLs B i-M OIIKTE. .
}1. Hecmemennas cocroarenpHan u ad)(bcmnuan CHICHKA BEPOATHOCTH B txeMe
HE3ABUCUMBIX OHHITOR BepHYIIA:

- p* = w=min, . (218
rae m ~ YHCHO YCIICIIHBIX OIILITOS. |

2.2,2, Me*rt_uiu NOIYUCHAR O1CHOK napimefpon pat:npeneneunﬁ

[lns  BerMChEHHSE MPUOAOKEHHMX 3HANCHWH  NAPAMETPOR Halle  BCEro
NPUMCHAIOTCA MCTO/IS] MOMEHTOB H MAKCUMAUILHOIO ITPABononotns.

Cy'th Memada momenmog smououactes 8 cnenyiomem. Fyers umeetcs snGopka
{x;, ..., X, } He3aRHCUMBIX 3HAYEHHH CITygalinOl BeHUMILE C H3BCCTHRIM 3aKOHOM

pacnipenenenns { x, (0, , .., 0, ) u-m HEH3BECTHHIMM napame'rpamu i oy O
[TocneorarensnocTh BrigucneHni cneayoman.

1. Bumugcnnts sHaueHus m pavanuHpix Hfmm HEMTPAILHBIX TEOPETRMBCKUX
MOMEHTOB |

= M[X"],;:,, = M{(X —m,,)']. - @219
2. Onpenesyts m COOTBETCTUYIONMX BHIGOPOUHKIX HAYAILHLIX (U, W/WIH
UEHTPAIbHBIX |1, MOMenTOB N0 opmysam (2.15, 2.16):
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3. CocTabHTh ¥ PELINTL CHCTEMY M3 M YpaBHEHHH, B KAXKAPM H3 KOTODLIX
npupannunmmw TEOPETHYECKAE H BSOpOtHbe MOMERTH. Kaxnroe ypamieﬂue

Baueuaﬁue Hacm ypanueuuﬁ MOMKET CONCPKATE HAYANLHBIE MOMCHTW, &
OCTaBIIAACA HaCTD - LECHTPATLHHE.

Cornacno mMemody Makcumaibnozo npasoonodobuwi  ouevkn  @,...,0,

NESYYalOTCH A3 YCNIOBHA MaKCHMyMa NO napamerpaM (2, , ..., (), MOnoxHTENLHON
$ynxumn npasponopobun 1{x) , ..., X, , G1, o O ).
Ecnu coryvaiipan Bennauna X - HENpepuipLa, 8 3HAUEHUA X, HE3UBHCHMY, TO

L6y Xy, = n £ Qo). (2.20)

Ecna chyaalinas sevuna X - AACKPETHA 1 IPAHAMAET HE3ABACHMBIE 3nauenns
X; C BEPOATHOCTAMM | | |

My

P(X =x)= p (3,00, | (221
T0 (pyRKIMA npaBAONOA0GHA paBHa | |
L(x,,..%,,0,..(.) = I_! p(x. 020 . Q22)

CpcreMa ypaBHeHRH COFNIACHO 3TOMY METOAY MOXET 3a0uchiBatbes B ABYX
BHAAX: ' | | |

AL Xy D) |

2 =0, m-l 22y, MM (2.23)
' | . 51“(11‘(-:]& !xn!Ql’ ’Q )) |
wm 2 =0,i=12,.,m. - (224)

Tpumep 2.1, Tlycrs x; ~ MelaBUCHMEE 3uayeHUR cnyuaﬁuou BeAWtdHL X,
pacnpeencHnol o 3KCIIOHEHLUMANBHOMY 3aKOHY, T.€.

Ae ® x20,
fx) = {0 2

Heobxoaumo mosyuuTs OLEHKY napame'rpa A METOAOM MAKCHMANBHOTO
npaggonoxobus.
Pewenue. CDnyuuﬂ npan,uunonoﬁuﬂ HMEET BULI

L(Xy,... %y W) = l}w“' =

‘-
F

.'_l‘ol_"_na In(L(x,. Ky A)) = 1 ln(l) A Zx,
. E i“l
Jlanee 3aNHCHIBAEM YPaBHEHHE

aln(L) S
- = e ..@0*
G =" Ex. |

OTCi0/8 NOTYYaeN EnpaXEHHE JUlS OLUEHKR NapaMeTpa A:




A n
'1.=an.1:‘=1!3€:
i=]

[Tpumep 2.2. Cnyyaitnas sensauna X pactpeaeneni 10 PaBHOMEPHOMY 3aKOHY,
T.e.

| - yasx<h
fx)= No-a)
O,x<avxzbh.
HeobxoanMo onipeaeniTs OBRHKA napaMeTpos g n b,
Peweriue. Cocrarygem ccTeMy sl 87X ypaesennit: o, = @,,j13 = [i,,
3necob -

: &

o =MX]=[ 3 _ gy dr=(a+h)2,
= MUX < m P - b -ayt 112,
a, = ix,'f.‘n,ﬂz = i(xi —-& ) /n.

fal - f=]

MNoncrasus  manmbie BHIDDKEHMA B CHCTEMYy H pelIiMB &g, MOJyuHM
&::&l "'-J3ﬁ1,5=&|+ 3&2&
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2.3. TIPOBEPKA CTATHCTH‘IECKHX I'MIIQTE]

Cmamucmuseckoid 2unome3oil HasHBAEICA BCAKOE HEMIPOTHBOPEUHBOE MHO-
AecrBo yTeepxacnnii {H,, Hy, ... , Hy} orpocurennno CBORCTS pachipeacihenys
cryvainoi penuaunel. JioGoe U3 yTBepkacHHA H; HA3WBACTC ANBTEPHATHBOA y-
noresst. [lpocreimed runoresoh asnserca Apyxanvreprarusnas {Hy, H(} B avom
clyuse adsrepharusy M, Ha3HBAOT HyNeBOk runomuﬁ a H- KOHKypHpylONieH
FPHEOTE30H;

f{pumepum RA3HIBACTCA CAYYaHNad BeJMMAHA

. ‘ K ';F(III n)’
KOTOpas NO3BOMSCT NPUHATE KM OTKIOHHTDL HYICRYIO TUNoTe3y Hy,
Tlpu nposepke ryNOTE3 MOXKHO KOTIYCTHTL OIIHOKY SRYX PeXen.

Crwubra nepaozo poda cOCTORT B TOM, 9T0 GyaeT orkioHena rasnoresa H, ecaw
OHa BepHa ("nponyck uenn"). Beposthocrs coBepiuth 0wnbKy nepsoro poja
0603HAYACTCA (L ¥ HAILIBACTCH YPOGHEM AHUMOCTIL. Hanbonee yacro Ha npaxkTrke
ppuHEMaloT, aro ¢ = 0,05 wm a = 0,01,

(Cwubra emopozo poda 3aKIBOUAETCA B TOM, YTO runoTesa f, npunumaetcs,

"eciin oHa Hesepua ("noxsoe cpabarvisanne”). BeposrHocTs ommbkn 2710r0 poja

ob6o3navaercs | .

Kpumuuecxoti obnacmpio Has3LIBaeTcs COBOXYNHOCTL 3HAUEHWH kpurepra K,
Npit KOTOPLIX HYAREBYIO THOOTESY OTKIONAIOT. 'j

Mownoeme kpumepust pabna BeposTHocT® | -, T.€. BEPOSTHOCTH TOTO, M10
runotesa Hy OTKIOHEHa, EC/IA ORA HEBEpHA, ~ o~

Kpumepuem coziacuwsi HasbizaeTcs  KPUTEPHA  DPOBEpKM  runoTessl o
IPEATIONATAEMOM 3aKOHE PACTPEACICHUA,

2.3.1 Kpurepnii cornacus 12

3710 0MR ¥3 Hauboiiee yacro NPUMEHICMBIX . KPHTEPHER. ANTOpPATM NPOBEPKH
FUNIOTE3b CACAYIOMMHA, :
1. Hoctpouts THCTOrpaMMY PaBsHOBEPOATIIOCTHRM cnocoﬁou
2. [0 BAAY rHCTOrPaMMb] BHIBHHYTh rHIOTE3Y
Hﬂ )((.I) ;jll(x’)a
Hy Az flx),

‘e fy(x) - nOTHOCTE BEPONTHOCTM THITOTETHUECKOrO - 3aK0HA PacnpeacieHHs

PaBHOMEPHOIO, IKCIIOHEHIHANBHOTO HITH HOPMARbHOTO,

Samevanue. 'nnoresy 00 3KCAOHEHNHANBHOM 3aKOHE PACHPEACNCHUA MOKHQ
BLEABHTATh B TOM CAy4Yae, eCiin BCe uncha B srbopke AOMOXKHTEABABLE.

3. BuiuuciiaTh 3HaUEHUE K[JHTE])HH no gopmyne

- n (P_r :.fﬁr_.-z "‘(ﬁ:ﬁfi | 2.258)
- ; P, :z—l‘ np, ‘ (229
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rae P = % ~wACTOTA TIOHANAHNSA B i~ i HATepsa,

Dy - TEOpETHIECKan BEPOSTHOCTS NoTiasdHna chny4ainoh BENYIHHB B i— ﬁ
HHTEPBAI NTPH YCIOBUN, YTO rHnoTesa H, pepHa. |
GdopMynsl Ui pacuera p; B CIYuae HKCNOHEHIHANLHOTO, PaBHOMEPHOIO H
HOPMANBLHOFD 38KOHOB COOTBETCTBEHHO PABHEL. .

Bncnoueuuuamnmﬁ 3AKOH -
-4 -8

_ p;=€¢* —e?* | (2.26)
INpu arom 4, =0, B, =+, | -
PasiHoMepHBLIN 38K0H | ' . -
- p = (Hi "'-Ar) (%, ~ %) N 2.27)

Hopmansusiit 3akon

) am

[Tpu atoM Ay = -0, BM~+m |

Zamevanus.. Tlocne puMmucneHHs Beex nepomomeﬁ P APOBEPHTD, BHINOJIHA-
£TCA N1 KON rponmoe COOTHOWEHNE

1

lttl .

<00, @29

L.

4. U3 tabnunp " Xu-xsagpar” [puwnoxennn nuﬁapamﬂ anauenne >, , roe -
IANAMHLIA ypoBeHb 3uauuMocTH (@ = 0 05 win o = 0,01), a k—uncno mneﬂeﬁ

cBoBONM, unpcnemeﬂoe no Qmpmyﬁe | -
| " k=M-1-s

3necn s - unco FIApaMeTPOB, OT KOTOPHX 3aBHCHT BIGpaHHmii runmeaoﬁ H,
JAKOH PACHPCACTCHHN, 3HAueHWs § A% PaBHOMEPHOro 3aKOHA PABHO 2,
amnnucmmanmnm 1, ans HOPManbHOro - 2.

5. Benm ¢ > x“,‘, TO rnno'ma H, orkionsercs. B NPOTHBHOM Cniydae Het
OcHOBanri ee OTKIIOHHTE.

2.3.2. Kpwrepnit chr.r:ﬁcm I{t'mmornpona o

Hocneposarenpitocts aeticreufl npu FPOBCPKE FHNOTE35! cne,mrwman
1. Hloctpouts BapuamMoHubii P,

2. Tocrpowms rpadmx smitHpaveckoi ¢yﬂmmu pactipenencuus J7(x).
3. BolapHHYTS FHIIOTERY:

Ho : F(x) = Folx) ,

Hy: Fx)  Folxy,
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rie  Hg(x) - Teopernveckan (PYHKUMN  DAcHpencneHHd  THIIOBONO  3BXOHA:
PABHOMEPHOIO, IKCAOREHLMANEHOTO WIK HOPMAILHOTO, Hike npubesicny popmynl
aAia pacyera Fo(x).

PaBHomMepHEbIH 3aKO0H |

O,I < ft > . "
F(x)={(x -8R, -B) ¥ <x<¥,, - (2.30)
| lx>x,. |
JKCIIOHERINAALHEN 33KOH -
l1-e ** x20
F, =’ ' 23]
o) {ﬂtx <0. ( )
HopManuHuii 3aK0oH ! | U
F(x) 0,5+ 0,5 d{iﬁi) . (232
&y :

4. Paccunrate no popmynam (2.30 - 2.32) 10-20 snauennii u nmrpum‘h rpa(lmn
dbynxnayg 14(x) B ool cncteme xoopanuar ¢ ynkuued 177(x),

§. Tlo rpaduky oupenenwrh MAKCHMAIILHOG N0 MOAYAIQ OTKNOHEHUE Memmy
diyuxupamn F(x) n Fy(x). |

6. BhluHCINTD 3HAYEHHE KPUTEPUA -

A= i max|F (x) - {(o)|, (233

7. TIpHAMMADT TOT HAKM HHO#H ypuueuh 3RaunMocTH (vame peero 0,05 nmw 0,01).
Toraa nosepurenrHast BEPOATHOCT Y = 1 - a.

8. Vi3 ralomiaes BeposrrocTeit Konmor opnna Bh ﬁparb KPATHUECKOE SHAMEHHE A,

9. Ecmu A > A, , TO Hynesas runoresa Hy OTIOIONAETCA, B NPOTUBHOM CAYYAC -
ApUNBEMAETCA, X0TA ona Moxker OpiTh HesepHa.

Rocrounctea xpurepan Konmoroposa NO CPABHENAID C Kpurepuem  x2:
BO3MDKHOCTE HPHMEHEHAR TPH OMeHb MancHbkwx oObemax swmboprku (n < 20) |
fonee BhICOXAs "QYBCTBMTENBHOCTL", @ ENEHOBATRNIBHO, MEHBIDAR TPYAOEMKOCTH
BOIMMCACHURA, R

HenocTa1ok: KpHTEpU MOKHO MCAOAL30BATL B TOM CHYYAES, €CAY BAPaMeTPhl
(1, ..., (Jy PaCHDeASHERUA 3apaMee W3BSCTRU, & IMIMpHUCcKas dyuknus pacapene-
newds IH(x) ponmua OHITh DOCTPOEHA HO  HECrPYNNMPOBAHHLIM  BHGOPOHEIM
HAHHLIM, -

2.4. OLEHKA KOMPOUIKMEHTOB JIMHEHRHOUN PEFPECCHH

Pecpeccueti  cayupiiuodi  senwumnn ¥ Ha X HaselBaeTcs  yCIOBHOE
MareMaTHIECKOe OKHIAHAE Chy4alHol BenHYUnB ¥ IIPH YCIOBHA, 9710 X =X |
myl(x) = M[Y /X = x]. (2.34)
Perpeccns ¥ Ha X ycTanapnvsaer 3aBHCHMOCTH CPE/IHENO 3HA4YeHUA BENUYRHEL 1
ot Bemvnun X . Ecim X n ¥ Hesasicuml, 10
my{x) = m,, = const.
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| Ipucreﬁumu BHAOM PErpeccHH ABNAETCY THHERHAS .
my(x) = dp + ayx.
Onpeaenenne oueHox kodduipeHTos dy, ocymemmﬂmﬂ ¢ MOMOIRBID
METO)IA HAHMENLIUWX KBAAPATOA, '

ycrs ameerca Babopra {(xq, 1), (X2, Y2}, ... » (Xns Val}, COACPXKAI@A i 11ap
IHATCHH cnytlaﬁnmx BeouuHe X # Y . Tor,ua OLleHKH mnapamMerpoB a, ¥ 4,

RROUUCHIAIOTCS 110 cheyloums GopMynam:

£ -(£)

=(§y;-&-§x,)/ﬂ. : - 93)

(2.35)

Juin  sM3yanbHOH NPOBEPKM NPaBWILHOCTH BEIMHCACHHA BENWYMH Gy, d,
HCOOXOAMMO NOCTPONTL AHAIPAMMY pacceunauun H rpadmK ypaBHeHss PErpeccHH
y(x)-anM. x( pue. 2.2).

Ecim OLICHKH
apamMcipos gy, ay
paccuntansl 0e3  rpybuix
ommbok, TO  cymma
© KBAJIPATOB OTIAOHEHHH
Bcex Tovek {x; Jy, ) or
npamMod  §(x) = d, + d,x
AQIIKHA | OniTh
MHHAMATEHO BO3MOXHON .

¥(x)
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2.5. KOHTPOJILHBIE 3ATIAYH

1. o am6opke omiouepﬂoﬁ CAYSaHHON BEJIHYHHDL
' NIOTYMHTD BapHaLHONHLINA pan, :
- DOCTPOMT: Ha MacurraGuo-xoopaunatHOH Oymare dopuara A4 rpadux
SMITAPUEECKOH dynxmun pacipeacnenna F (x),
NOCTPOHTE FHCTOTPAMMY paABNOUNTOPBANMINM ontmdw.
HOCTPONTL FHCTOIPAMMY PABHOBEPOSTHOCTHHIM cAOCOCOM,
BRHCIHTh ONCHKA MaTeMATHIECKOTO OXHAHAS M ACTICPCHH,

_  BRABMHYTh TIHIOTE3Y O aamne. pacnpe.ucnem caydalinol BenuuMHbLl M
IIPOBEPHTL €€ NpPH NOMOLIM KpHTEpUS cornacus x> u xpmpm KonMoroposa
(0=0.05).

2. . Tlo ppiGopke ABYMEPHOH Clyaaiinol BeTHIARN:
BHIYHMCIIHTS OLEHKY KO3D(DHIMEnTa KOppensnmy ,
BLIYACAMTS IaDAMETPH JIKHHA PEIPECCHH 8 K ), |

_IIOCTPOMTS JIAArPAMMY PacCEHBaHUS B JIHHIO PEIPECCHH.
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 TIPHJIOKEHUE

1. Tafmma dynxunn Jannaca;

_ 2 £
O(2) = e qdt=y.
D(2) m{ =7

2z ®(2) 4 | D(z) 4 ®(z) 4 ®(z)

000 | 00000} 066 | 04807 § 1,32 | &:8132 | 1,98 | 0,952

002 {00160 | 068 | 05035 | 134 | 06188 | 200 | 09545
004 | 00318 | 070 | 05161 | 136 | 08262 | 206 | 0,959
006 | 00478 | 072 [ 05285 | 1,38 | 08324 | 2,10 | 0,9643
608 | 00638 | 074 | 05407 { 140 | 08385 | 215 | 09684
010 | 00797 | 076 | 065627 | 142 | 08444 | 2,20 | 08722
12 {00985 076 {05646 § 144 | 085011 2025 | 09756
014 | o01113§ 080 (05763 ] 146 | 08557 | 230 | 09786
016 { 01271 ( o0oB2 } 05878 | 148 | 08611 { 2,35 | 09812
018 | 01428 { o084 | 05991 | 150 | 08664 { 240 | 0,9838
620 | 01585 086 | 06102 { 1562 | 08718 | 245 | 09857
022 {01741{ o088 |o06211 | 154 | 08764 | 250 | 09878
024 | 0,1897 | 090 | 086319 | 156 | 08812 | 2565 | 00892
0,26 | 0205t | 082 | 06424 | 1,58 [ 08859 | 2,60 | 09907
028 | 02205] 094 [o06528 | 160 | 08904 [ 266 | 09920
030 | 02358 | 096 |[o0B629 | 162 | 08948 | 270 | 0,993}
032 102510 ) 088 | 06729 | 164 | 08980 | 2,75 | 09940
034 | 02661 | 1,00 | 06827 | 1,66 | 09031 | 2,80 | 09949
038 | 028121 102 ) 06823 | 168 | 09070 { 285 | 09956
038 | 02861} 1,04 | 07017 ] 1,70 .| 09109 | 290 | 09963
040 | 03108 ) 108 ) 07108 | 1,72 | 09146 | 2,05 | 0,0968
042 | 03255 ) 108 ) 07199 | 1,74 | 09181 | 300 | 0,9973
0,44 | 0,301 | 1,10 } 07287 | 1,78 | 08216 | 3,10 | 0,9981
046 | 08545 | 1,12 1 07373 | 178 | 09249 | 3,20 | 09986
0,48 | 0,3688 } 1,14 ) 07457 | 1,80 | 09281 ) 3,30 | 0,0090
050 {03858 | 148 | 07540 | 1,82 ] 08312 | 3,40 | 09993
052 | #3368 | 1,18 | 07620 | 184 | 08342 ) -3,50 |} 0,995
054 | 04108 ) 120 ;07698 | 186 | 098371 | 360 | 09997
056 | 04245 | 122 lo777s ] 188 | 09308 | 370 { 09908
058 | 04381 [ 1,24 | 07850 | 190 } 00426 | 3,80 | 0,9999
060 { 04515 | 1,26 | 07923 { 192 | 09451 | 3,90 | 0,9999
062 | 04647 | 128 | 07685 1,94 {09476 { 4,00 | 09999
064 | 04778 | 1,30 | 08084 { 196 | 09500
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2. Tabimna gynkupn Creioaenta;

k 0,90 0,95 0,98 0,99
1 8,31 12,71 31,8 63,7
2 2,92 4,30 6,96 9,92
3 2,35 3,18 4,54 5,84
4 2,13 2,77 3,75 4,60
5 2,02 2,57 3,36 4,03
6 1,943 2,45 3.14 4,71
7 1,895 2.36 3.00 3.50
8 1,880 2,31 2,90 3,36
9 1,833 2,26 2,82 3,25
10 1.812 2,23 2,76 3.17
12 1,782 2,18 2,68 3,08
14 1,761}  .2,14 2,62 2,98
16 1,746 2,12 2,58 2,92
18 1,734 | 2,10 2,55 2,88
20 1,725 2,09 2,53 2,84
22 1,717 207 2,51 2,82
24 1,71 2,06 2,49 2,80
30 1,697 2,04 2,46 2,75
40 1,684 2,02 2.42 2,70
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3. Taﬁnuua GyHKImu "Xn-krasgpar”

fxzfr)
p(x:? > Xi.t) = &
12
9 4
K 0,01 0,02 0,05 0,95 0,98 0,99
1 6,64 5,41 3,04 0,064 0,001 0,000
2 8,21 7,82 599 | 0,103 - | 0,040 0,020
3 11,34 8,84 7,82 0,352 0,185 0,115
4 13,28 11,67 9,49 0,711 0,429 0,297
5 5,00 13,39 11,07 1,145 0,752 0,554
6 16,81 15,03 12,59 1,635 1,134 0,872
7 18,48 16,62 14,07 2,17 1,564 1,239
8 20,10 18,17 15,51 2,73 2,03 1,648
9 21,07 19,68 16,92 3,32 2,53 2,09
10 23,20 21,2 18,31 3,94 3,06 2,56
12 26,2 24,1 21,0 523 4,18 3,57
14 1 29,1 26,9 23,7 6,57 5,37 4,66
16 32,0 298 26,3 7,96 6,61 5,81
18 34,8 32,3 28,9 9,39 7,81 7,02
20 37.6 35,0 31,4 10,85 9,24 8,26
22 40,3 37,7 33,9 12,34 10,60 8,54
24 43,0 40,3 36,4 13,85 11,99 10,86
26 45,6 429 38,9 i5,38 13,41 12,20
28 48,3 454 41,3 16,93 14,85 13,58
30 50,9 | 48,0 43,8 1849 | 18,31 14,95
4. Tabmng dynruun Konmoroposa : 5%
H
2 —
I(OEJL*::?L.,)—-T-
A
~ H
N Y ¥ Ay Y
0,50 0,0361 1,02 0,7500 1,54 0,9826
0,54 0,0875 1.06 0,7889 1,58 0,9864
0,58 0,1104 1,10 0,8223 1,62 0,9895
0,62 0,1632 1,14 0,8514 1,66 0,9918
0,66 0.2236 1,18 0,8765 1,70 0,9938
0,70 0,2688 1,22 0,881 1,74 0,9953
0,74 0,3560 1,26 0.9164 1,78 00,9965
0,78 0,4230 1,30 0.9319 1,82 30,8973
0,82 0,4880 1,34 0,8449 1,86 0,8980
0,88 0,5497 1,38 0,8557 1,80 0,9685
0,90 0.6073 1,42 0,9646 1,94 0,9989
0,84 0,6601 1,46 0,9718 1,98 0,9992
0,88 0,7079 1,50 0,9778
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