NMPUNOXEHUE A
(cnpaBoyHoE) .
HEKOTOPbIE TUTOBBIE PACIPEAETEHUNA C/ITYUYAWHbBIX BEJTMYNH

A.1 INCKpeTHble CydaiHble BeIMUNHbI

PacnpegeneHve BepHynnu (Bernoulli)

O603HayeHne &~ Bernoulli(p).
MapaveTpsbl p € [0, 1] — BeposATHOCTb CO6bITUS.
O6nacTb 3Ha4YeHUi x=0,1.

. 1-p,x=0; P(&=x)
BeposTHOCTY 3HaueHwiA P(Ej, = x) = { o x=1. p=03

p=0,6
0,4
0 1 X

Yucnosble xapaktepucTukn: M[E] =p; D[E] =p (1-p); Mod[€] — 6rmxaiiiuee uenoe Kk 2p—0,5.
MpumeyaHue — B nakete Statgraphics Centurion XV napametp Event Prob. =p.

BuHomMuanbHoe pacnpegeneHue (Binomial)

O603HaveHue &~ Bi(n, p).

MapameTpbl n e N — KonnuecTso ucnbitaHunii beprynnu; p € [0, 1] -
BEPOATHOCTb YCrexa.

O6nacTb 3HaYeHu x=0,1,2,...,n.

BeposTHocTv 3HadYeHuii P(§=Xx) P(i _ x): ok px(l_ p)n—x, x=0,12...n.

n=10; p=0,2 F’(E_FX)A

A

PE=x)]

n=10; p=0,2

n=10;p=0,5

|l 1} A »

0 1 2 3 4 5 6 7 8 9 10 X "0 1 2 3 4 5 6 7 8 9 10 X

Uncnosbie xapakTepucTuku: M[E] = n p; Mod[€] — 6nnxaiiluee Lenoe K (n+1)p—0,5; D[E] =np(1-p); By [E]= 1-2p :
Ynp(-p)
1-6p(l-p
pole] - 1=00L=),
np(L-p)
MpumeyaHue — B nakeTe Statgraphics Centurion XV napametp Event Prob. =p, a napametp Trials=n.
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"'eomeTpuyeckoe pacnpegeneHue (Geometric)

0O603Ha4eHne &~G(p).

MapameTpbl p € (0, 1] — BepoATHOCTb ycnexa.
O6nacTb 3Ha4YeHuiA x=0,1,2, ...

BepoATHOCTU 3HaueHui P(£=X)

P(e=x)=p(l-p), x=0,1,2,..

0 1 2 3 4 5 6 7 8 9 10 X

1 1- J1-
Uucnosble xapaktepuctukn: M[E]=—-1; Mod[E]=0; D[&]= _ZP ; olg]= NP
p p Y
MpumeyaHue — B nakeTe Statgraphics Centurion XV napametp Event Prob.=p.

"vnepreomeTpryeckoe pacnpegeneHvie (Hypergeometric)

O603HaveHne &~HyperG(N, M, n).
MapameTpsbl N — 06bem reHepasibHO COBOKYNHOCTW, M — KONYECTBO
OTMEYEHHbIX 3/IEMEHTOB, N — 06bem BbIGopku (N> M, N >n).
O6nacTb 3HAYEHNIA x=max{0, n—-M}, 1, 2, ..., min{M, n}.
BeposATHOCTM 3HaueHuiA P(E=x) CX Cn-x
Ple=x)= o
Cy
P(E_,:X)“ N = 20 P(E=x) 4
03l =5 N =20; N=20;
’ M=12; M=12;
n=10 0,34 n=10

'\I/\Im[l—'\N/'](N —n).

N-1
MpumeyaHue — B nakete Statgraphics Centurion XV napavetp Event Prob.=M/N, Trials=n, Pop. Size=N.

YuncnoBble XapaKTepPUCTUKM: M[&]:%; D[E]=
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JuncKpeTHoe paBHOMepHoe pacnpegeneHue (Discrete Uniform)

0O603HaveHne & ~ DiscreteUniform(a, b).
MapameTpbl a € Z — MUHMManbHoe, b € Z — MakcMMasibHOe 3HaYeHue.
O6nacTb 3HaYeHui xe[a, b];xeZ.
BepoATHOCTU 3HaueHuiA P(&=x)
1 [ ] a= 1 b=5
——— ,Xxela, bl xeZ;
Pe=x)={b-a+1
0, x¢la, b}
a+b (b a+1y -1

YucnoBble xapaktepuctukn: M[E] = — ; Mod[£] - oTcyTeTByeT; D[E] = 12

MpumeyaHue — B nakeTte Statgraphics Centurion XV napametp Lower Limit=a, a napametp Upper Limit=h.

OTpuuatenbHoe 6uHOMMansHoe pacnpegeneHue (Mackans, Negative Binomial)

0O603HaueHne & ~ NegativeBinomial(r, p).
MapawveTpsbl r e N — konnyecTBo ycnexos; p € (0, 1] — BepoATHOCTb
O6nacTb 3Ha4YeHWi ycnexa.

x=0,1, 2, ... (KONMYeCTBO HeyfaY, NPeALLEeCTBYHOWUX F-My
ycnexy)

BeposATHOCTU 3HaueHuiA P(§=Xx) F’(& _ x) _

_Crx+x—1 pr(l_ p)x. x=012,...
P(E=x)

r=5,p=0,7
0,2

0 1 2 3 4 5 6 7 8 9 10 x

a-plr-1) .

; Mod[€&] - 6rmxaiiwee uenoe k ——————=—0,5;

p

_@-p) g6, P’
A[ﬁ]—mv E[@]—F*'m-

MpumeyaHmne — B nakeTte Statgraphics Centurion XV napametp Event Prob.=p, Successes=r.
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PacnpegeneHue MyaccoHa (Poisson)

0O603Ha4eHne E~TI(M).
MapaveTpsbl A >0 — maTeMaTMYecKoe OXungaHue.
O6nacTb 3Ha4YeHuiA X=0,1,2, ...

BepoATHOCTM 3HaueHuiA P(E=x)

2 Y
P(E,:x):;e ,x=0,1,2,...

0

1

2 3 4 5 6

7 8 9 10 X

0

1 2 3

Uncnosbie xapaktepuctukn: M [E]=A ; Mod|[&] - 6muxaiiwee uenoe k 1—0,5; D[E]=1. .

MpumeyaHue — B nakeTte Statgraphics Centurion XV napametp Mean=2.

A.2 HenpepblBHble cyyaliHble BEIMUNHBI, 06/1aCT b0 3HAUEHUIA KOTOPbIX SIBNSETCSA BCS YNC0BAst OCb

PacnpegeneHve t-CTblogeHTa (Student’s t)

O603HaueHune E~t(v).
MapawveTpsbl v € N — umncno creneHeii cB060AbI.
O6nacTb 3Ha4YeHWi —00 < X< 00,

®yHkuma nnotHoctn  f(X) =

1_[v+1
2

(]
i)

®YHKUMS pacnpeaeneHust

lﬂ(v+1] )
F(x)=—zj{l+—

o
()

v
J 2 .

Uncnosbie xapaktepuctukn: M[E]=0, v>1; Mod[¢]=0; Med[¢]=0; D[¢]= Y
v—

, V> 2.
2

MpumeyaHmne — B nakeTte Statgraphics Centurion XV napametp D. F.=v.
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PacnpegeneHne Mymbens (3KCTpeMaibHbIX HaMMeHbLUMX 3HaveHuiA, Tun I; Largest Extreme Value)

O603HaueHne
MapameTpbl

06nacTb 3HaYeHWIA

&~ Gumbel(a, B).
o€ R-moga; B>0- macwiTtab.
—00< X< 00,

f(x) =%exp(

®YHKUMS NAOTHOCTM

X—a

p

®yHKuus pacnpegeneHns F(X) = exp(— exp(— X;TOLD

Mpagmkn f(x) npn p=1

Mpagmkn F(x) npn =1

v

f(x) A
0,54

FX) A

Mpadmkm f(x) npnm a=3

padykn F(x) npn a=3

v

2
Uncnosble xapakTepuctuku: M [g] =0+ Fil) ; D[E,]: (Bn) .

(

6

MpumeyaHue — B nakete Statgraphics Centurion XV napavetp Mode =0, a napametp Scale =f.

Pacnpegenenve Kowwu (Cauchy)

O603HaueHne
MapaveTpsbl

O6nacTb 3HAYEHNIA

&~ Cauchy(n, ).
A >0 - macwTab; p e R — nonoxeHue.
—00 < X <00,

®yHkums nnotHoctm f(X) =————.
A2+ (x—p)?

1

A
®yHKuMs pacnpegenedus F(X) ==

1+—arctg Ll
2 7 A
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f(X) A

F(x) A

ETITCEECS
.

0 2 4

) 4

Uncnosble xapaktepuctuku: M [&] — oTcytcTeyeT; Mod [&] =p; Med [&] =U; D[&] — OTCYTCTBYET.

MpumeyaHue — B nakeTe Statgraphics Centurion XV napametp Mode =p, a napametp Scale=A.

PacnpeneneHve Jlannaca (aBycTo

OHHee 3KCNoHeHUMansHoe, Laplace)

0603Ha4eHne
MapaveTpsbl
O6nacTb 3HAYEHNIA

&~ Laplace(a, B).
o >0 — macwTab; B € R — nonoxeHwe.
—o00< X <00,

®yHkuma nnotHoctn T (X) = %exp(— oc|x - BD

DYHKUMS pacnpedeneHus
1
1-Zexp(-a(x—B)), x>B;
Foo=1, 2
X <P.

Sexpl-alp )

2 X

Uncnosble xapaktepuctukn: M[E]=p; Med[E]=B; D[E]= iz
o

MpumeyaHue — B nakeTe Statgraphics Centurion XV napaverp Mean=f, a napametp Scale=a.

Jlornctumyeckoe pacnpeseneHue (Logistic)

0603Ha4eHne
MapameTpbl
O6nacTb 3HaYEHNIA

&~ Logistic(B, A).
>0 - macwTab; A € R — NonoxeHwe.
—00< X< 00,

®yHkuua nnotHocTn  f(X) =

L]
ol )

-1
dyHKums pacnpegeneHns F(X) = [1 + exp[— %JJ .
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f(x) 4

]

pajuku f(x) mpu p=1

f(x)

-
15 0 15 x
Mpagmkn f(x) npy A=1 Mpajmkm F(x) npm A=1
2
Uncnosbie xapaktepuctukn: M[E]=%; Mod[g]=2; Med[¢]=%; D [£]= @; B.[e]=0; B,[g]=6/5.
Mpumeyanne — B nakeTe Statgraphics Centurion XV napametp Mean=2, a napameTp Std. Dev.= nB/ x/§ .
HopmanbHoe pacnpeaeneHne (Normal)
O603HaueHne &~N(u, o).
MapameTpbl u € R — nonoxexwe; 0> 0 — hopma.
O6nacTb 3HAYEHNIA —00 < X< 00,
1 (X—p) 2 DYHKUWA pacnpegeneHms
®yHkuma nnotHocTn T (X) = exp| — . X Y
oV2n 26? F(x):L J' exp| — (t HZ) dt .
oN2m 7, 20
() 4 F) 4
0’4 . 1 T [ERF LN

Mpacmkn f(x) npn o=1

Mpadmkn F(x) npn o=1

“y
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Mpacmkn f(x) npy p=1

F(x) A
14

0,51

JE——

Mpadmkn F(x) npu p=1

Uncnoble xapaktepuctuki: M[g]=p; Mod[g]=p; Med[¢]=p; D[g]= % Bi[E]=0; B,[¢]=0.

MpumeyaHue — B nakete Statgraphics Centurion XV napametp Mean =y, a napameTp Std. Dev.=o.

JKCNoHeHUManbHoe cTeneHHoe pacnpeaeneHne (Exponential Power)

0603Ha4eHne
MapaveTpsbl
O6nacTb 3HAYEHNIA

§~Error(u, ¢, B).
p € R — megmnaHa, ¢ >0 — macwTab, B >-1 - gopma.
—00 < X< 00,

2
exp —1[|X _“|]1+ﬁ

¢

PYHKUMA NNOTHOCTN  f (x) =

¢

(5] (0] |
2

X
®yHKUMA pacnpegenerns F(x) = J. f (t)dt.

—00

(x) 4

05+

Mpacmkmn f(x) npy p=3,¢=1

Mpagmkn F(x) npn u=3,¢=1

-
’ of
0 X 0 2 X
Mpadmku f(x) npn p=2,p=0 Mpadmkn F(x) npn p=2,=0
f(x) A F(x) A
B=-075 1-
044
0,5+
'.. B=0
4 0
N._.\ - p=1
- o \ .'.. - — .
0 5 X 0
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Uncriosble xapakTepuctikn: M[E]=p; D[&] = 21+BM¢2 .

r(050+p))

MpumeyaHue — B nakete Statgraphics Centurion XV napametp Mean =y, Scale=¢, a napamerp Shape=p.

A.3 HenpepbiBHble ClydaiiHble BENMUMNHBI,
06M1aCTbi0 3HAYEHMNIA KOTOpbIX SBNSETCS YMACN0BAs NOMYOCh

"-pacnpegeneHue (Famma, Gamma)

O603HaueHne &~ Gamma(a, B).
MapameTpsl o >0 - opma; B >0 — macTab.
O6nacTb 3Ha4eHWi 0<x<oo.

X DYHKLUWA pacnpefeneHns
J, x> 0;

a—1
@yniyns mnotocrn £ (x) = 4 BT (a) p( B - eXp(_let, x>0,
0, x <0. F(x)=1 B*I(a)g p
0, X <0.

f(x) A F(x) 4

Mpadmkm F(x) npm a=2

f(x) FO)4
1 14 -
- -
0,5
7 X

Mpadmkm f(x) npn =2 pagmkn F(x) npn =2

. . 3 To remove this message, purchase the
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VIHTEHCMBHOCTb OTKa30B A(X)
X(X) A

p=1

w*® B=2

em TS
- =

0 7 X
Mpatmkn A(x) npu o=2

7\.(X) A
1

a=1

0’5-‘llllllllllllllllllllllllllllllllllll

a=2 =

-~
-~

L

0
Mpacvkn A(X) npn B=2

Uwncnosble xapaktepucTiku: M [&] =of; Mod [E_,] = B(a —1), o>l D[E_,] = ap?.

Mpumeyanve — B nakeTe Statgraphics Centurion XV napametp Shape=o, a napameTp Scale=p~.

PacnipegeneHne x> (Xu-keagpar, Chi-Squared)

0O603Ha4eHne
MapameTpbl
O6nacTb 3HAYEHNIA

2
E~1"(v).
v € N — umncno cTeneHeii co6oabl.
0<X<oo,

DYHKLMA NNOTHOCTU

DYHKUMA pacnpeseneHms
t

V. X x v, _t
L (x)2 e 2,x>0; V;J'tz e 2dt, x> 0;
f(x) = zfr(lj F(x)= z?r(ijo
2 2
0, Xx<0. 0, x<0.
f(x) 4 Fo) &

0,5

0,25 1

VIHTEHCMBHOCTb 0TKa30B A(X)

v=4

1. BT e

0

Uwncnosble xapaktepucTiku: M [E_\] =v; Mod [&] =v-2, v>2; D[g]=2v.

MpumeyaHue — B nakeTte Statgraphics Centurion XV napamerp D.F.=wv.
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151 v1=6, v,=60

PacnipeseneHve F-®uwepa (F, variance ratio)
O603HaueHne &~F(vyq, vo).
MapaveTpsbl V1, V2 € N = 4u1cno cTeneHeit cBobogpl.
0O6n1acTb 3Ha4eHWi 0<x<oo.
PYHKUMA NIOTHOCTH X
v Vi ®yHKums pacnpegenenns F(x) = j f (t)dt .
1 vy |2 x 2 . S
o vy )
roo-o[ 3. ) U S
() [ 22 (1+le i
A
0, x <0.
f(x) 4 F(x) 4 vi=12,v,=6
14
V1=61 V2=60 g‘--un"""',l
V1:12, V2=6 “" i - —
“
s7 4,v,=3
0’5 ] » Vi=4,v,=
4
y.
n’
V74
» / } »
X 0 3 X
WNHTEHCMBHOCTL OTKa30B A(X) AX)A

Uncnosble xapaktepucTukia: M[g]=
V2

V2 5 V2 >2; Mod[g]=

- 2vZ (v +v, —2)

= , Vy >4,
Vi (Vz - 2)2 (Vz - 4)

MpumeyaHmne — B nakeTte Statgraphics Centurion XV napametp Num. D.F.=v;, a napametp Denom.D.F.=v,.

PacnpegeneHve bupHbayma-CayHaepca (Birnbaum-Saunders)

0O603Ha4eHne
MapameTpebl
06nacTb 3HAYEHWIA

E~BS(p, 0).

0<x<oo,

B >0 - dopma; 6 >0 — macuTab;
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X

®YHKUMS NAOTHOCTM

®yHKUmns pacnpegenerns F(x) = I f (t)dt .

—00

2
X |6 x_ [0
0 xexp_( 0 XJ
f(x)=1 2px,2n 2p2
0, x<0.
f()
0

FO) 4

Ipagmkn F(x) npn 6=1

Mpagmkmn f(x) npn 6=1

FO) 4

pagmkn F(x) npn =1

Mpagmkn f(x) npn =1
VIHTEHCMBHOCTb 0TKa30B A(X)

(%) A

Mpacvkn A(x) npn =1

Mpatmkn A(x) npy 6=1
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Yucnosble xapaktepuctuku: M [&] = 9{1+ %J ; D[g] = (9[3)2 (1+ ﬁ} )

MpumeyaHue — B nakete Statgraphics Centurion XV napametp shape=f, a napametrp scale=60.

VIHBepCHOe rayccoBCcKoe pacnpefeneHue (Basbaa, obpaTHOe rayccoBckoe, Inverse Gaussian)

O603HaueHune &~ InverseGaussian(y, A).

MapameTpsbl pn>0 - macwtab; A >0 — hopma.

O6nacTb 3HaYeHWiA 0<X< oo,

PyHKUMA NIOTHOCTH X

n x| - 2(x - )2 0 ®yHKuMA pacnpegeneHns F(X) = ‘[ f(t)dt.
fO)=1y2nx® 2u?x ) -
0, X <0.
f(x) 4 F(x) &
1_ e00000088 8T
14 H—O,? ..... o0® - - - -
0. ’
o - p=2
o° >
0,5 o° p= 1
o.. ,
.u‘,
/
0 0 1 X
Mpagmkn f(x) npy A=1 pagmkn F(x) mpn A=1

F(x) &

A
) %=055

05+
.. , \

AVER
025+4):

0
Mpagmkn f(x) npy p=1
VIHTEHCMBHOCTb 0TKa30B A(X)

AP )4 = —-—
” A=5
7
2 /

Mpagmkn A(x) npy p=1

Mpagmkn A(x) npn A=1
Uncnosble xapaktepuctukia: M[g]=p; D[E]= ps/k .
MpumeyaHue — B nakeTte Statgraphics Centurion XV napametp mean=p, a napametp scale=Xi/p.
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Pacnpegenenwve Beibynna (3KcTpemMasibHbIX HaMeHbLIMX 3HadeHuid, 11 Tnn; Weibull)

0O603Ha4eHne
MapameTpbl
06nacTb 3HaYeHWIA

£~ Weibull(a, B).

o >0 - ¢opma; B >0 — macluTab.

0<x<oo,

®YHKUMS NAOTHOCTM

o g1 X *
—x"exp| == |, x>0;
f(x)=1p" (BJ
0, x<0.

®YHKUMS pacnpeaeneHust

F(x) = 1—exp —(éj , X>0;

0, x <0.

f(x)

1y,

Mpagmkn f(x) npn =1

F(x)4
1- a=

pacdvkn F(x) mpn B=1

f(x) 4 Fx) &
"1 op=o
....,. - -
SRl 7
.. /
l.. ,
..'. P ,B =
... ,
- S
X 0 3 X
Mpagmkn f(x) npn =15 pagnkn F(x) npn a=1,5
WHTEHCMBHOCTb OTKa30B o N
— X%, x> 0;
AMx) =4 B*
0, x<0.
K(X% A
S p=05
_:'. p=1
11§
! == - B=15
L - -
0 1 x
Mpatmkn A(x) npn B=1 Mpagmkn A(x) npy a=1,5
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oot e )]
2

Bie]=

Yucnosble xapaktepuctuku: M [&] =pB F(l + l} Mod [&] = [3(1 -
o

1

1}“, a>1; D[g]:ﬁz(r(ugj—

03

BeposaTHOCTbL 0TKa3a B MHTepBasie HapaboTku (ty, tp) V
0<t;<t,

Pt <&<ty)= eXp(— (%n - exl{—(

o)

MpumeyaHue — B nakeTe Statgraphics Centurion XV napametrp Shape=o, a napametp Scale=.

JNor-noructuyeckoe pacnpegeneHue (Loglogistic)

0603Ha4eHne
MapameTpbl
O6nacTb 3HAYEHNIA

&~ LogLogistic(B, A).
>0 - dopma; A >0 — macuTab.
0<x<oo,

Mpadmkn f(x) npu A=15

exp(z) _ DYHKLMA pacnpeieneHns
—= x>0 4,
dynkywa oot f(X) =1 Bx(L+z) F (0 = (L+exp(-z))™", ecm x>0; Z_In(x)—k
0, x<0. 0, ecmm x<O0; B
F(x) 4
14
A=05
-.-"'....Z.l
051 ’ -
- - A=2
...‘ - - -
0 >
.~ ”
.. ’
¥
0 5 x=
Mpadmkn f(x) npn p=1 pajmkn F(x) npu B=1
f(x) 4 F(x) A

14

paukn F(x) mpm A=15
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VIHTEHCMBHOCTb 0TKa30B A(X)
M)

0,5 -

9 B=0,15

Mpagmkn A(x) npn B=1 padmkn A(x) npn A=15
Uncnosbie xapaktepuctukn: M [€]=exp(L) T(1+B)T(1—B); Med[e]=exp(r);

D[] = exp(22)[r(1+ 28) F(L— 28) - F2(1+ B) F2(1—B)|.

MpumeyaHue — B nakeTe Statgraphics Centurion XV napametp median =exp(A), a napametp shape=.

JlorHopmasbHoe pacnpegeneHue (Lognormal)

OGo3HaueHVe &~LN(u, o).

MapameTpbl u>0 — nonoxexwe; c >0 — opma.
O6nacTb 3HaueHuiA 0<x<o.

PYHKUNA NNOTHOCTU DYHKUNA pacnpeseneHns

_ (|n(X)—u)2} >0

151 (nm-pw? .
—exp| ————— dt,X>0,
f(X)=Sox.2m { 262 Zn‘gt p[ 2 52 =

F(x)= G\/_

0, x<0. 0, x<0.
1+®(_In(x) _”j, x>0
=42 c
0, x <0.
F(x)4
14

05+

Mpagmkn f(x) npn p=1 Mpaukn F(x) npu p=1
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094 FOO4
14

0'5_ TR
“_075 ..'....LL:
K - "
0,25 - 054 -
’ o~ M:Z - -
o -
o° -
B -
.. ’
o '
o ,
- - 1 >
0 9 X

Mpadmkn f(x) npn =1
VIHTEHCMBHOCTb OTKa3oB A(X)

A(x) A 6=0,5 A(x) A
0,5-- PLIN H:0|
05 _t‘ SN
I 1." . g,
I\’: e"-‘.-. c=1
‘. Tﬂllp.-.'.".
0,25-: i
.-. ~ c=2
B S~ o
5 T T
0 9 X

Mpagmkn A(x) npn =1

Mpagmkn A(x) npy p=1

UucnoBble xapaktepuctukn: M[E] =exp (p + (02 /2» Mod[€&] = exp(u - 02) Med[E] = exp(u);
D[] = exp (2 1+ o2 )(exp(cs2 )—1). V[E] = \/expicz -1 B,[E]= (exp(cs2 )+ 2 Nexpic2 -1

B[E]=3+ (EXP(GZ )— lXeXp(3 o? )+ 3exp(2 o2 )+ 6 exp(cs2 )+ 6) .
BeposaTHOCTbL 0TKa3a B MHTepBasie HapaboTKu (ty, tp) V 1 t, { (In(x) —u)2 ]
———— dx

0<t, <t, Pl <g<ty)= Iexp
o421

MpumeuaHne — B nakete Statgraphics Centurion XV napametp Mean = M[£], Std. Dev.=,/D|§|, Log scale: mean=, a
napameTp Log scale: std. dev. =c. B nakeTte Statgraphics Plus V5 oLeHKM napamMeTpoB w M G CheayeT onpeaensiTb

Mean = explu + (GY 2)

(Std.Dev.f = exp(2u +o° exp(csz)— 1)

PEeLLEHVEM CUCTEMbI YPaBHEHNIA {

PacnpegeneHve Makcsenna (Maxwell)

O603HayeHne &~ Maxwell(c).
MapameTpsbl 6 >0 — macLTab.
O6nacTb 3Ha4YeHNi 0<X<oo,

®YHKUMS NAOTHOCTM DYHKUUA pacrnpefeneHus

2 x? X2 x) [2x x?
——eXp| ——— |, Xx>0; 20| — |- [——exp| — ,X>0;
f(x)= \/;03 p( 202] F(x)= [c) TG p[ 2¢6°

0, X <0,

0, x <0.
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F(x) A

VIHTEHCMBHOCTbL 0TKa30B A(X)

Uncnosble xapaktepuctuki: M[g]= \/7 Mod [g] = V25; Dlg]= 3n-8 o’
T

0<t; <t,

BepoATHOCTL 0TKa3a B MHTepBase HapaboTkm (ty, tp) V

s o o) B

tz2 1 tlz
exp| - —2— |- Lexp| - =15 ||
p[ 26° J c P[ 26°

MpumeyaHue — B nakeTte Statgraphics Centurion XV napametp scale=g, a napametp lower threshold =0.

CnoxxeHHoe HopMasibHoe pacnpegeneHue (Folded Normal)

0603Ha4eHne
MapameTpbl

&~ FoldedNorm(y, o).
u>0 - caur, o >0 — MacLuTab.

Mpacmkn f(x) npn o=2

O6nacTb 3Ha4YeHUi 0<x<oo,
\/— X2+p2 X
2 22 ®yHKuws pacipegenedns F(x) = [ f(t)dt
cosh ° x=0; YHKUIS pacnipes :
MnotHocts  f(X) = 5 \/— ( (52] ' _J;O
0, x <0.
f(x) A F(x) 4
14
v -""": -
=05 o ’
g o JRe
0,5 T .'.. =2 V4 —
..u. K , p’_4
’
. 7
.'.. /’
- - } >
0 4 X

pagmkn F(x) npn o=2
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F(x) A
14

0,51

_—

Mpagmkn f(x) npy p=2

VIHTEHCMBHOCTbL 0TKa30B A(X)
k(x) A

Mpakn A(x) npn =2 patmkn A(x) npy p=2

2
Yucnosble xapaktepuctuk: M [E_,] = c\/zexp - H_z -pl-2 1 + CI)(E
T 20 2 c

Mpumeyanne — B nakete Statgraphics Centurion XV napametp location =, a napametp scale=o.

PacnpegeneHue MapeTo (Pareto (2-Parameter))

O603HauveHne &~ Pareto(a, Xo).
MapaveTpsbl

O6nacTb 3HaueHNi Xg <X <00,

o> 0 — macLuTab; Xo> 0 — MMHUMa/IbHOE 3HAYeHMe.

o+l
%X
PyHKuns nnotHoetn f(X) =1 x, ( X j '

01

X o
RN
®yHKuma pacnipegenequs F(X) = 1 (x) v X2 Xgs

X < Xg.

09 4 Feo 4

14

0,54

i /
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o A(x) 4
=, X>Xg;
WHTEHCMBHOCTb 0TKa30B A(X) =4 X
0, X<Xg.
14
0
o X, 4 ax3
Uncnosble xapakepucTukn: M [E]=——C— a.>1; Med[g]=27x); D[g]l=——2—— a>2.
(a—1) (=1 (aa—2)
BeposaTHOCTbL 0TKa3a B UHTepBasie HapaboTku (i, t) V X a X o
X<t <tp P(t1<<‘i_,<t2)= 200 2
Yy t

MpumeyaHue — B nakeTte Statgraphics Centurion XV napametp shape=a, a napameTtp lower threshold =xg.

Pacnpegenenwve Panes (Rayleigh)

O603HayeHne &~ Rayleigh(p).
MapameTpel B >0 — mactuTa6.
0O6n1acTb 3Ha4eHWi 0<x<oo.
2 2
—eXp| —— |, Xx20; 1-expl —— | x=0;
DyHKuna nnotHocTn  f(X) =1 B 2B ®yHKUMs pacnpegenenns F(x) = 2B
0, x<0. 0, x <0.
) 4 F(9 4
1y le PP =
q‘.” " ’ - -
S B=2 e
05+ & e
05+ 7 p=4
K] s
4 & L’
p= S ’
I ’
- 0 s
S U
- g |£ - : :
9 X 0 9 X
0 X> 0,
VIHTEHCMBHOCTb 0TKa30B A(X) =1 B
0, x<0.
XV
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Yucnosble xapakTepuctukm: M [&] = B\/% ~1,2533; Mod[E]=p; Med [F,] = Bqlln(4) =1177B;

D[¢] = 2p2 —%BZ =0,429p2.

4 t,
P(t, <& <t,)=exp ~o7 | P %7 )

BepoATHOCTb 0TKa3a B MHTepBasie HapaboTkK (ty, ty) V

o<t <t,
MpumeyaHue — B nakeTe Statgraphics Centurion XV napavetp Scale=f «/E , anapameTp Threshold =0.

PacnpegeneHvie ®peLue (3KCTpeMasibHbIX 3Ha4YeHwni, Tvn 1)
& ~ Fréchet(a, B).

o >0 - thopma; B >0 — MacLTab.

O603HaueHune
MapaveTpsbl
O6nacTb 3Ha4YeHMi 0<Xx<oo,
DYHKUMA NIOTHOCTM ~
- expl —| — , X>0;
OL—BmeXp X , X>0; ®yHKums pacnpegenerns F(X) = P ( J
f(x)=qx*"1 B
0, x<0.
0, x <0.

F(x) A

f)A = 0,5

padmkn F(x) mpn =1

F(x) A
14

o
[ERN

Mpagmkn f(x) npn =1
f(x) A

0,5

Mpagmkn F(x) npn a=1

Mpagmkn f(x) npn a=1
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VIHTEHCMBHOCTb 0TKa30B A(X)
AX) A P Ax) 4
14

0,54

Mpagmkn A(x) npn B=1 Mpagmkn A(x) npn a=1

| ( o+ 1)
Uucnosble xapakTepuctukn: M [&,] = BF[l— ij a>1 Mod[E]=exp In(B)— N/ ;
o o

Med[g]=p exp(wj =B exp(%ﬁzgzw} D[g]= —B—E(Zar(— E) 1"2(— i) J a>2.

[0 o [0

MpumeyaHue — B nakeTte Statgraphics Centurion XV aaHHOe pacnpefesieHne He peasim3oBaHo.

OKCNOHeHUManbHoe pacnpefeneHuve (nokasatenbHoe, Exponential)

O603HaueHune E~E).
MapameTpsbl A >0 — macwuTab.
O6nacTb 3Ha4YeHWi 0<x<oo,
re X x>0 1-e ™, x>0;
®yHkuus nnotHocTn  f(X) = ®yHKums pacnpegenenns F(x) =
0, x <0. 0, x <0.
f(x) & F(x) 4
1 -'. l T eoo000®
..o. r=1
05-

0 3 X

A, X0

1_llIllllIIIIIIIIIIIIIIIIIIIIII

0, x<0. r=1

WMHTeHCMBHOCTL 0TKa3oB A(X) = {

0.5

v
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Yucnosble xapakTepuctuku: M [&] = %; Med [E_,] = InTZ; D[&] = %; [31[83] =2; [32[&] =9
BeposaTHOCTL 0TKa3a B MHTepBasie HapaboTKm (, tp) Vv 0<t; <t, P (tl <E< t2)= e _g

MpumeyaHmne — B nakeTe Statgraphics Centurion XV napametp Mean=1/X\.

PacnpegeneHve 3pnaHra (Erlang)
O603HaueHve &~ Erlang(a, A).
MapaveTpsbl o € N - dhopma; A >0 — macLuTab.
O6nacTb 3Ha4YeHWi 0<x<oo,
DYHKUNA pacnpeseneHuns

a-1q0a
X 7\‘ - X > 0

PYHKUMS NOTHOCTU  f (X) =4 (o — 1)! o
0, x<0.

f(x) A&
2

14
7 X 7 X
padmkm f(t) npn A=2 padykn F(t) npy A=2
f(x) 4 F(x) 4
11 11 rA=2 e
-"b‘-' -
v"‘ -
Qt"‘é‘_ - - - -
“?‘o }\, = 1 ’ L d
Ov5 T ':' d .
+70=05
h. ,
‘o' rd
K 4
ST
O
& , 1 |-
0 70X
padmkm f(t) npm a=2 padmkn F(t) npn a=2
VIHTEHCMBHOCTbL 0TKa30B A(X)
7»(x)2 A a=1 Mx) A =2 B
“‘.".-‘.‘.:--—-'l:-lgl'lnl _ - o
‘,w" - - ’ ~
:”‘ P 4 1 /
1 .': // 3 o= / A=1 pams
a= .-‘Il’l-lllllllll‘lll‘ll
.: I I ,¢wul"‘,-
£ | 205
o ‘6
) e
0 7 X 0 '
Mpacmkn A(X) npn A =2 Mpackn A(X) npn a=2
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Uncnosble xapaktepuctuki: M []=

—i Mod[e]==—=, a>1 Dfg]=

a—1 a
—

A

Mpumeyanne — B nakete Statgraphics Centurion XV napameTp shape =a, a napametp scale=Ax.

A.4 HenpepbIBHble CyyaliHble BEIMYUHDI,

061aCT b0 3HAYEHMI KOTOPbIX ABMAETCA OrpaHUYEHHbIN MHTepBas UM 0TPe30K

B-pacnpegeneHue (BeTa, Beta)

O603HauveHne &~ Beta(v, o).
MapameTpbl v>0, >0 - napaveTpbl ()OpMbl.
O6nacTb 3Ha4eHui 0<x<l1.
val(l_ X)(u—l DYHKUWA pacnpeseneHms
~ ,xe(0;1) 0, x<0;
®yHKuMa nnotHocTn  f (X)— B(v, (o)
X
0, x ¢ (0;1). F () == [t H—t) dt, x < [0;1);
B(v, 0)) 0
1, x>1.
f(x) 4 / F(x) A
31 v=08 v=35
1 ’ / L
2 / -
4"
v=2
1_ ’z-qllnnlnn‘b'
'ﬁiql"“--.-. -
o .~ -
P e -
0 1 X
Mpacmkn f(x) npy w=1 Mpadmkn F(x) npn o=1
f(x) A F(x) 4
34 ®=6 ®»=0,9 1+
/ N\
\ w=11
2 1 =2
l \(D ALL ..’ 015 -
P e ﬁ‘ ) ¢
l ” g$"“‘ ~
14 P4 R N
7’ ¢¢t"” \ N
I o S
~ \|
0 1 X
Mpadukm f(x) mpu v=2 Mpadukin F(x) npn v=2
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VIHTEHCMBHOCTb OTKa30B A(X)
A(x) A 1 A(x) 4
o/
. /
// = 3]5 10 T
- s"“’ // v=2
49*" P 4
v* -~
- ” / ~ »
0 1 X 1x
Mpagmkn A(X) npn w=1 pachukn A(X) npn v=2
-1
Uncnosbie xapakTepucukn: M [€]= v ; Mod[g]= V—, v>10>1 D[g]= zvm .
V+o V+o—2 V+o)(v+o+l)
BeposaTHOCTbL 0TKa3a B MHTepBasie HapaboTKu (i, tp) V 1 t,
as<ti<t<b Pl <&<ty)=——— [t {1-t) Mdt.
B(V, co)t
1
MpumeyaHne — B nakete Statgraphics Centurion XV napametp Shape 1=v, a napavmetrp Shape 2= .
L-pacnpegeneHue
O60o3HaveHVe E~L(M,v).
MapawveTpsbl n, >0 — napameTpbl POpPMbI.
O6nacTb 3Ha4YeHNi 0<x=<l
DYHKLNA NNOTHOCTU 0,xe (_ 0, 0];
-1 _
f (x) _ {ny[l— (- X)"]Y (@—x) Lxe [0, 1]; ®yHKUs pacipefenelmna F(x)= [l— (- x)"]V, Xe [0, l];
0,xe[0,1] 1, xefL, o)
f(x) A F(x) 4
. 14
n=05 E
n=5 :
~ =
=12y :
2 1 / \ n=2 1- Ll SN
— - An
1- i
H
0 1 X
padmkn f(x) npn y=3 pajmkn F(x) npn y=3
f(x) A F(x)4
i =1
y=8 . : !
y=4 /5
5 y=2 \ / ‘s '_E
y=1 e A
13 22 -
‘-lgb"-t"-l’ :-// / - - -
0 1 X 0 1 x
Mpagmkn f(x) npy n=1 paukn F(x) npn n=1

SOLID CONVERTER PDF ) bt s prtase



VIHTEHCMBHOCTb 0TKA30B
A(x)
MXx) 4 AMx) 4
9+ a4l
x; x:
Mpadmkn A(x) npu y=3 Mpakn A(X) npy n=1
1 1) o (DKL (y—1) (v —
Uucnosble xapaktepuctukm: M [&]zl——B y+L == ( 1) Y(Y 1) (Y k +1) ;
nJ) k= klkn+1)
2 2 1 _2 1) =2|(vy 2 2(y 1
DE]=<B|y+1, 2 |-—=B|y+1,=|= % (— S O .
g n ( n] 112 ( n) k= \k)(kn+1)Nkn+2)| k= k!)(kn+1)
BeposATHOCTL 0TKa3a B MHTepBasie HapaboTkm (i, tp) V
oottt nt Pl <&<t,)=fi-a-t)"] ~h-a-u)].
MpumeyaHmne — B nakeTte Statgraphics Centurion XV aaHHOe pacnpefeneHune He peasm3oBaHo.
PaBHOMepHoOe pacnpegeneHune (NpsimoyrosbHoe, Uniform)
O603HaueHne &~R(a, b).
MapameTpsbl a — MUHUMa/IbHOE, b — MaKcUMaibHOe BO3MOXKHOE 3Ha4eHMe.
O6nacTb 3HaYeHUI asx<h.
1 xe [a,b]; 0, X<a,
DYHKUMA NIOTHOCTK f(X)= b-a @ F( ) X—a [ b]'
0, X g [a,b]. YHKLWS pacnpefeneHus X)= b a xe€la,bf
1, X >h.
f(x) 4 F(x) 4 —1ho
a=1;b=3 a=1;b=3
1 X
0,5 —r 14
1 1
| i
a=-3;b=5 : i
M : a=-3;b=5 057
i : i .
i 1 | |
'R 5 20
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——, Xela,bj
MHTeHCHMBHOCTb 0TKa30B A(X) =4 b — X [ ]

0, xgla,b]

XV
a+b a+h (b—a) .
Uncnosble xapakTepuctuku: M [F,] == Med [F,] = D[F;] = Bl[é] =0; BZ[E_,] =-12.
BeposATHOCTL 0TKa3a B HTepBase HapaboTkm (i, tp) V t, —t
a<t;<t<b Pl <8<t) = kz)—al'
MpumeyaHue — B nakeTe Statgraphics Centurion XV napametp Lower Limit=a, a napametp Upper Limit=b.
TpeyronbHoe pacnpegeneHve (CumncoHa, Triangular)
O603HaueHne &~ Triang(a, b, ).
MapaveTpsl a — MWH.; b — makc.; ¢ — Hanboree BepoOSITHOE 3HAYEHME.
06/1aCTb 3Ha4eHWi asxsh.
2(x _ a) DYHKUNA pacnpeseneHuns
2 xelac) 0 K<a
(b-a)c-a) ', 1
®yHKuua nnotHocTn  f (X)= 0, X & [a,b]; (X - a) X e [a C]
2 —X _ _ ) ) d
C-x) o] | F=] C-2Ne-2)

(b-a)b-c)

f(X) A

oo 9
oo
wwo

*y

X 0 1 2 3
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VIHTEHCMBHOCTb 0TKa30B A(X) Mx) 4

0 1 2 3 X
a+b+c a’+b?+c’®—ab-bc—ac
Yucnosble xapaktepuctnku: M [&] = T ; D[&] = 1 )
Mpumeyanne — B nakeTe Statgraphics Centurion XV napametp Lower Limit=a, Center=>b, a napamertp

Upper Limit=h.
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