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ÎÖIÍÞÂÀÍÍß ÊÎÐÅËßÖIÉÍÎ� ÔÓÍÊÖI� ÎÄÍÎÐIÄÍÎÃÎ ÒÀ
IÇÎÒÐÎÏÍÎÃÎ ÃÀÓÑÑÎÂÎÃÎ ÂÈÏÀÄÊÎÂÎÃÎ ÏÎËß

We consider the homogeneous and isotropic, continuous in the mean square Gaussian random field
ξ(x) defined on Rn for which the estimates for the deviations distribution from spherical average
of the correlation function and Eξ(x) = 0 have been obtained. Using these inequalities we built
criterion for testing the hypothesis of the correlation function of the random field.

Â ñòàòòi ðîçãëÿäà¹òüñÿ îäíîðiäíå òà içîòðîïíå íåïåðåâíå â ñåðåäíüîìó êâàäðàòè÷íîìó ãàóñîâå
âèïàäêîâå ïîëå ξ(x) çàäàíå íà Rn äëÿ ÿêîãî îòðèìàíi îöiíêè äëÿ ðîçïîäiëó âiäõèëåíü ñôåðè÷-
íîãî ñåðåäíüîãî âiä êîðåëÿöiéíî¨ ôóíêöi¨ i Eξ(x) = 0. Çà äîïîìîãîþ îòðèìàíèõ íåðiâíîñòåé
ïîáóäîâàíî êðèòåðié ïåðåâiðêè ãiïîòåçè ïðî êîðåëÿöiéíó ôóíêöiþ âèïàäêîâîãî ïîëÿ.

1. Îñíîâíi îçíà÷åííÿ. Íåõàé ξ(x) - íåïåðåðâíå â ñåðåäíüîìó êâàäðàòè-
÷íîìó îäíîðiäíå òà içîòðîïíå ãàóññîâå âèïàäêîâå ïîëå â Rn ç ìàòåìàòè÷íèì
ñïîäiâàííÿì, ùî äîðiâíþ¹ íóëþ. Öå îçíà÷à¹, ùî E|ξ(x)|2 < +∞ òà Eξ(x)ξ(y)
çàëåæèòü ëèøå âiä âiäñòàíi ìiæ x òà y, òîáòî äëÿ êîðåëÿöiéíî¨ ôóíêöi¨ âèïàä-
êîâîãî ïîëÿ ñïðàâåäëèâà ðiâíiñòü

B(x, y) = Eξ(x)ξ(y) = B(|x− y|).

Êîðåëÿöiéíà ôóíêöiÿB(x, y) îäíîðiäíîãî òà içîòðîïíîãî âèïàäêîâîãî ïîëÿ çàëå-
æèòü ëèøå âiä âiäñòàíi ìiæ x òà y. Âiäîìî, ùî [7]

B(r) = 2
n−2
2 Γ

(n
2

) +∞∫
0

Jn−2
2
(λr)

(λr)
n−2
2

dΦ(λ),

äå r = |x− y| - âiäñòàíü ìiæ x òà y, à Φ(λ) - ñïåêòðàëüíà ôóíêöiÿ ïîëÿ. Ââiâøè
â ðîçãëÿä ñôåðè÷íó áåññåëåâó ôóíêöiþ

Yn(z) = 2
n−2
2 Γ

(n
2

) Jn−2
2
(z)

(z)
n−2
2

,

ìîæíà ïåðåïèñàòè B(r) ó âèãëÿäi

B(r) =

+∞∫
0

Yn(λr)dΦ(λ). (1)

Ïîçíà÷èìî SR(x) òà VR(x) ñôåðó i êóëþ ðàäióñà R ç öåíòðîì â òî÷öi x, m(R)
n (·)�

ëåáåãîâó ìiðó íà SR(x). Òîäi

Un(R) =
Rnπ

n
2

Γ(n
2
+ 1)

, ωn(R) =
2Rn−1π

n
2

Γ(n
2
)

âiäïîâiäíî îá'¹ì êóëi òà ïîâåðõíÿ ñôåðè ðàäióñà R.
Ðîçãëÿíåìî âèïàäêîâå ïîëå

ηR(x) =
1

ωn(R)

∫
SR(x)

ξ(y)m(R)
n (dy).
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Òåîðåìà 1. [7] Âèïàäêîâå ïîëå ηR(x) ¹ îäíîðiäíèì òà içîòðîïíèì. Âè-
ïàäêîâi ïîëÿ ηR(x) òà ξ(x) îäíîðiäíî òà içîòðîïíî ïîâ'ÿçàíi ìiæ ñîáîþ òà
ìàþòü ìiñöå ðiâíîñòi

EηR1(x1)ηR2(x2) =

+∞∫
0

Yn(λR1)Yn(λR2)Yn(λrx1x2)dΦ(λ),

EηR(x1)ξ(x2) =

+∞∫
0

Yn(λR)Yn(λrx1x2)dΦ(λ),

äå rx1x2 = |x1 − x2| - âiäñòàíü ìiæ òî÷êàìè x1 òà x2.

2. Îöiíþâàííÿ êîðåëÿöiéíî¨ ôóíêöi¨ ïî ñïîñòåðåæåííÿì çà íåïå-
ðåðâíîþ òðà¹êòîði¹þ. Íåõàé âèïàäêîâå ïîëå ξ(x) ñïîñòåðiãà¹òüñÿ íà êóëi
VR+r(0), r≥0, i íåõàé ñïåêòðàëüíà ôóíêöiÿ Φ(λ) ïîëÿ ξ(x) àáñîëþòíî íåïåðåðâ-
íà.

Çà îöiíêó êîðåëÿöiéíî¨ â òî÷öi r âiçüìåìî

B̂(r) =
1

Un(R)

∫
VR(0)

ξ(x)

[
1

ωn(r)

∫
Sr(x)

ξ(t)m(r)
n (dt)

]
dx =

=
1

Un(R)

∫
VR(0)

ξ(x)ηr(x)dx. (2)

Öÿ îöiíêà ¹ íåçìiùåííîþ îöiíêîþ ôóíêöi¨ B(r). Òîäi

E
(
B̂(r)−B(r)

)2
= 1

U2
n(R)

∫
VR(0)

∫
VR(0)

[
B(|x− y|)

+∞∫
0

Y 2
n (λr)Yn(λ|x− y|)dΦ(λ)+

+

(
+∞∫
0

Yn(λr)Yn(λ|x− y|)dΦ(λ)
)2
]
dxdy

Ðîçãëÿíåìî Z(r) = B̂(r)−B(r). Z(r) - êâàäðàòè÷íî ãàóññiâ âèïàäêîâèé ïðî-
öåñ, îñêiëüêè B̂(r) - ãðàíèöÿ iíòåãðàëüíèõ ñóì âèäó

1

U2
n(R)

∑
k

ηk(xk)ξ(xk)∆xk, EZ(r) = 0,

à iíòåãðàëüíà ñóìà - öå êâàäðàòè÷íà ôîðìà ãàóññîâèõ âåêòîðiâ. Îá÷èñëèìî

E(Z(r)− Z(r′))2 = E(B̂(r)− B̂(r′))2 − (B(r)−B(r′))2.

E(B̂(r)− B̂(r′))2 = E

(
1

Un(R)

∫
VR(0)

ξ(x)ηr(x)dx− 1
Un(R)

∫
VR(0)

ξ(x)ηr′(x)dx

)2

=

= E

(
1

Un(R)

∫
VR(0)

ξ(x)(ηr(x)− ηr′(x))dx

)2

=

= 1
U2
n(R)

∫
VR(0)

∫
VR(0)

Eξ(x)(ηr(x)− ηr′(x))ξ(y)(ηr(y)− ηr′(y))dxdy =

= 1
U2
n(R)

∫
VR(0)

∫
VR(0)

[Eξ(x)(ηr(x)− ηr′(x))Eξ(y)(ηr(y)− ηr′(y))dxdy+
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+Eξ(x)ξ(y)E(ηr(x)− ηr′(x))(ηr(y)− ηr′(y))+

+Eξ(x)(ηr(y)− ηr′(y))Eξ(y)(ηr(x)− ηr′(x))] dxdy =

= 1
U2
n(R)

∫
VR(0)

∫
VR(0)

[(
Eξ(x)ηr(x)Eξ(y)ηr(y)− Eξ(x)ηr′(x)Eξ(y)ηr(y)−

−Eξ(x)ηr(x)Eξ(y)ηr′(y) + Eξ(x)ηr′(x)Eξ(y)ηr′(y)
)
+

+B(|x− y|)
(
Eηr(x)ηr(y)− Eηr(x)ηr′(y)− Eηr′(x)ηr(y) + Eηr′(x)ηr′(y)

)
+

+
(
Eξ(x)ηr(y)Eξ(y)ηr(x)− Eξ(x)ηr′(y)Eξ(y)ηr(x)− Eξ(x)ηr(y)Eξ(y)ηr′(x)+

+ Eξ(x)ηr′(y)Eξ(y)ηr′(x)
)]
dxdy =

= 1
U2
n(R)

∫
VR(0)

∫
VR(0)

[(
B2(r)− 2B(r)B(r′) +B2(r′)

)
+B(|x− y|)×

×
(

+∞∫
0

Y 2
n (λr)Yn(λ|x− y|)dΦ(λ)− 2

+∞∫
0

Yn(λr)Yn(λr
′)Yn(λ|x− y|)dΦ(λ)+

+
+∞∫
0

Y 2
n (λr

′)Yn(λ|x− y|)dΦ(λ)
)
+

{(
+∞∫
0

Yn(λr)Yn(λ|x− y|)dΦ(λ)
)2

+

−2
+∞∫
0
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+∞∫
0
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′)Yn(λ|x− y|)dΦ(λ)+

+

(
+∞∫
0

Yn(λr)Yn(λ|x− y|)dΦ(λ)
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}]

dxdy.

Îòæå,

E(Z(r)− Z(r′))2 =

= 1
U2
n(R)

∫
VR(0)

∫
VR(0)

[
B(|x− y|)

∫ +∞
0

(Yn(λr)− Yn(λr
′))2Yn(λ|x− y|)dΦ(λ)+

+

(
+∞∫
0

(Yn(λr)− Yn(λr
′))Yn(λ|x− y|)dΦ(λ)

)2
]
dxdy.

(3)

Ñêîðèñòàâøèñü ôîðìóëîþ iíòåãðàëà Ñîíiíà

Jr+µ+1(x) =
xµ+1

2µΓ(µ+ 1)

π
2∫

0

Jr(x sin θ) sin
r+1 θ cos2µ+1 θdθ, µ > −1, r > −1,

îá÷èñëèìî

Yn(λr)− Yn(λr
′) = 2

n−2
2 Γ

(
n
2

)(Jn−2
2

(λr)

(λr)
n−2
2

−
Jn−2

2
(λr′)

(λr′)
n−2
2

)
=

=2
n−2
2 Γ (k)

 (λr)
n
2 −1

2
n
2 −2

Γ(n2 −1)

π
2∫
0

J0(λr sin t) sin t cosn−3 tdt

(λr)
n
2 −1 −

(λr′)
n
2 −1

2
n
2 −2

Γ(n2 −1)

π
2∫
0

J0(λr′ sin t) sin t cosn−3 tdt

(λr′)
n
2 −1

=
=

2
n
2 −1Γ(n

2 )
2
n
2 −2Γ(n

2
−1)

π
2∫
0

(J0(λr sin t)− J0(λr
′ sin t)) sin t cosn−3 tdt =
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= 2(n
2
− 1)

π
2∫
0

(J0(λr sin t)− J0(λr
′ sin t)) sin t cosn−3 tdt.

Îòæå,

Yn(λr)− Yn(λr
′) = (n− 2)

π
2∫

0

(J0(λr sin t)− J0(λr
′ sin t)) sin t cosn−3 tdt. (4)

Ëåìà 1 (8). Íåõàé T = [0,∞) i íåõàé ôóíêöiÿ Xλ(u), λ > 0, u ∈ Tλ òàêà
ùî

1) supu∈T |Xλ(u)| ≤ B;

2) |Xλ(u)−Xλ(v)| ≤ Cλ|u− v| äëÿ âñiõ u, v ∈ T

Íåõàé φ(λ), λ > 0 - íåïåðåðâíà çðîñòàþ÷à ôóíêöiÿ, òàêà ùî φ(λ) > 0 äëÿ âñiõ
λ > 0 i λ

φ(λ)
çðîñòà¹ ïðè λ > v0 äëÿ äåÿêî¨ êîíñòàíòè v0 ≥ 0. Òîäi

|Xλ(u)−Xλ(v)| ≤ max(C; 2B)
φ(λ+ v0)

φ(|u− v|−1 + v0)
(5)

äëÿ âñiõ λ ≥ 0 i v0 > 0.

Ïiäiíòåãðàëüíà ôóíêöiÿ ó (4) ïåðåïèñó¹òüñÿ ó âèãëÿäi

J0(λr sin t)− J0(λr
′ sin t) =

1

π

π∫
0

(
cos(λr sin t sin τ)− cos(λr′ sin t sin τ)

)
dτ =

Òîäi çàñòîñîâóþ÷è ïîïåðåäíþ ëåìó äëÿXλ(u) = cos(λu sin t sin τ) çíàéäåìî îöií-
êó äëÿ ìîäóëÿ ðiçíèöi |Xλ(u) −Xλ(v)|. Ìà¹ìî B = 1, C = 1 i çâiäñè íåðiâíiñòü
(5) ïåðåïèøåòüñÿ

| cos(λu sin t sin τ)− cos(λv sin t sin τ)| ≤ 2
φ(λ+ r0)

φ(|u− v|−1 + r0)

äëÿ âñiõ λ ≥ 0, r0 > 0. Òîäi

|Yn(λr)− Yn(λr
′)| ≤ (n− 2)

2φ(λ+ r0)

φ(|u− v|−1 + r0)

∣∣∣∣∣∣∣
π
2∫

0

sin t cosn−3 tdt

∣∣∣∣∣∣∣ =
=

2φ(λ+ r0)

φ(|u− v|−1 + r0)
. (6)

Íåõàé A- áîðåëåâà σ-àëãåáðà íà (Rn, ρ). Íåõàé iñíóþòü òàêi ôóíêöi¨ σ =
{σ(h), h > 0} òàêi ùî: σ(h) ≥ 0, σ(h) çðîñòà¹ ïðè h > 0, σ(h) → 0 ïðè h → 0,
σ(h)- íåïåðåðâíà ñïðàâà i supρ(r,r′)≤h ∥Z(r) − Z(r′)∥ ≤ σ(h). Âiäìiòèìî, ùî òàêi
âëàñòèâîñòi ìà¹ ôóíêöiÿ:

σ(h) = sup
ρ(r,r′)≤h

∥Z(r)− Z(r′)∥.
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Íåõàé d(u, v) = ∥Z(u) − Z(v)∥ i S- öå ìíîæèíà ç A òàêà ùî (µ × µ){(u, v) ∈
S × S, ρ(u, v) ̸= 0} > 0. Íåõàé γ(y) òàêà ôóíêöiÿ, ùî γ(y) > 0 ïðè y > 0 i òàêà,
ùî ôóíêöiÿ z(y) = y

γ(y)
çðîñòà¹ i z(y) → 0 ïðè y → 0. Íåõàé U(x)- äîâiëüíà

N-ôóíêöiÿ Îðëè÷à.
Ïîçíà÷èìî:

z(v) =
v

γ(v)
;

δ1(t) = z(2σ(sup
s∈S

ρ(t, s)))

νt(u) = µ(B(t, σ
(−1)
t (z(−1)(u)/2)) ∩ S).

Òåîðåìà 2. [3] Íåõàé X = {X(t), t ∈ T} - ñåïàðàáåëüíèé ñòîõàñòè÷íèé
ïðîöåñ ç êëàñó ∆2. Íåõàé γ(v) - çðîñòàþ÷à ôóíêöiÿ. Íåõàé âèêîíó¹òüñÿ óìîâà

sup
t∈S

δ1(t)∫
0

U (−1)((νt(u))
−1)du <∞.

Òîäi äëÿ äîâiëüíîãî 0 < p < 1 ìà¹ ìiñöå íåðiâíiñòü:

sup
t∈S

∣∣∣∣X(t)−
∫
S

X(u)dµ(u)
µ(S)

∣∣∣∣≤ η
p(1−p) sup

t∈S

[
Q

min{δ1(t)p,l0}∫
0

U (−1)((νt(u))
−1)du+Z(t)

]
=ηap,

äå

η =

∥∥∥∥(X(u)−X(v))γ(d(u, v))

d(u, v)

∥∥∥∥S×S
U,µ×µ

¹ ôiíiòíà âèïàäêîâà âåëè÷èíà, l0 öå òàêå ÷èñëî, ùî (νt(u))
−1 ≥ U(y0), ÿêùî

u ≤ l0; Z(t) = 0 ÿêùî δ1(t)p ≤ l0 i

Z(t) =

δ1(t)p∫
min{δ1(t)p,l0}

U (−1)((νt(u))
−2)du,

ÿêùî δ1(t)p > l0.

Íåõàé U(x) = exp{|x|} − |x| − 1. Öÿ ôóíêöiÿ íàëåæèòü äî êëàñó ∆2 ç êîí-
ñòàíòàìè Q = 2, y0 = 0. Òîäi ç ðîáîòè [9, ñò.16]

P(η > x) ≤ 2 exp{ln(1 + 1

A(S)
)
x

γ̂
} (7)

äå γ̂ = supu,v∈S γ(d(u, v)),

A(S) =

∫
S

∫
S

γ(d(u, v))

γ̂
d(µ(u)× µ(v)).
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Òåîðåìà 3. Íåõàé äëÿ äîâiëüíîãî ôóíêöi¨ φ(·) âèêîíó¹òüñÿ óìîâà

+∞∫
0

φ(λ+ r0)dΦ(λ). (8)

Òîäi ìà¹ ìiñöå íàñòóïíà íåðiâíiñòü:

P{sup0≤τ≤S |B(τ)− B̂(τ)− 1
S

S∫
0

B(u)du− 1
S

∫ S

0
B̂(u)du| > x} ≤

≤ 2 exp{ln(1 + 1
A(S)

) x
γ̂|ap|},

äå

ap =
1

p(1− p)
sup
t∈S

[Q

min{δ1(t)p,l0}∫
0

U (−1)((νt(u))
−1)du+ Z(t)],

γ̂= sup
u,v∈S

γ(d(u, v)), A(S)=

∫
S

∫
S

γ(d(u, v))

γ̂
d(µ(u)× µ(v)),

z(v)=
v

γ(v)
, δ1(t)=z(2σ(sup

s∈S
ρ(t, s))), νt(u)=µ(B(t, σ

(−1)
t (z(−1)(u)/2)) ∩ S).

l0 öå òàêå ÷èñëî, ùî (νt(u))
−1 ≥ U(y0), ÿêùî u ≤ l0; Z(t) = 0 ÿêùî δ1(t)p ≤ l0,

Z(t) =

δ1(t)p∫
min{δ1(t)p,l0}

U (−1)((νt(u))
−2)du,

ÿêùî δ1(t)p > l0.

Äîâåäåííÿ. Äîâåäåííÿ òàêîãî òèïó òåîðåì ìîæíà ïîäèâèòèñü â [9].

Êðèòåðié 1. Íåõàé äëÿ ôiêñîâàíîãî α, 0 ≤ α ≤ 1 çíàéäåìî xα ÿê ðîçâÿçîê
ðiâíÿííÿ f(xα) = α, äå

f(x) = 2 exp

{
ln

(
1 +

1

A(S)

)
x

γ̂|ap|

}
.

Òîäi ãiïîòåçà ïðî òå ùî B(r) - êîðåëÿöiéíà ôóíêöiÿ âèïàäêîâîãî ïîëÿ ξ(x) äëÿ
0 ≤ τ ≤ S ïðèéìà¹òüñÿ, ÿêùî

sup
0≤τ≤S

|B(τ)− B̂(τ)− 1

S

S∫
0

B(u)du− 1

S

∫ S

0

B̂(u)du| < xα

i âiäõèëÿ¹òüñÿ â iíøîìó ðàçi.

Çàóâàæåííÿ 1. Ïðè çàñòîñóâàííi öüîãî êðèòåðiÿ éìîâiðíiñòü ïîìèëêè
ïåðøîãî ðîäó íå ïåðåâèùó¹ α.

Íàóê. âiñíèê Óæãîðîä óí-òó, 2013, âèï. 24 , N 2



ÎÖIÍÞÂÀÍÍß ÊÎÐÅËßÖIÉÍÎ� ÔÓÍÊÖI� . . . 183

Òåîðåìà 4. Íåõàé äëÿ äîâiëüíîãî α > 1 âèêîíó¹òüñÿ óìîâà

+∞∫
0

lnα(λ+ r0)dΦ(λ). (9)

Òîäi ìà¹ ìiñöå íàñòóïíà íåðiâíiñòü:

P

{
sup0≤τ≤S |B(τ)− B̂(τ)− 1

S

S∫
0

B(u)du− 1
S

S∫
0

B̂(u)du| > x

}
≤

≤ 2 exp
{
ln
(
1 + 1

A(S)

)
x

γ̂|ap|

}
,

äå

ap=
1

p(1−p)
sup
t∈S

[Q

min

{
z

(
2C

lnα( 1
max{t;S−t}+r0)

)
p,l0

}
∫
0

U (−1)


exp

(
C

z(−1)(u)
2

)1/α

−r0

2

du+Z(t)].
Äîâåäåííÿ. Öÿ òåîðåìà ¹ íàñëiäêîì ïîïåðåäíüî¨ òåîðåìè, ÿêùî â ÿêîñòi

φ(λ) âçÿòè ôóíêöiþ lnα(λ), α > 1. Ó öüîìó ðàçi êîíñòàíòè îöiíêè ïåðåïèøóòüñÿ
â íàñòóïíîìó âèãëÿäi:

σ(h) =
C

lnα( 1
h
+ r0)

, σ(−1)(h) =
1

exp (C
h
)1/α − r0

.

Äàëi

δ1(t) = z

 2C

lnα
(

1
max{t;S−t} + r0

)
 , ν(u) =

2

exp

(
C

z(−1)(u)
2

)1/α

− r0

.

Ïiäñòàâëÿþ÷è öi âèðàçè ó ôîðìóëó äëÿ ap ìàòèìåìî íåîáõiäíèé âèðàç.

Òåîðåìà 5. Íåõàé äëÿ äîâiëüíîãî α > 1
2
âèêîíó¹òüñÿ óìîâà

+∞∫
0

(λ+ r0)
2αdΦ(λ). (10)

Òîäi ìà¹ ìiñöå íàñòóïíà íåðiâíiñòü:

P

{
sup0≤τ≤S |B(τ)− B̂(τ)− 1

S

S∫
0

B(u)du− 1
S

S∫
0

B̂(u)du| > x

}
≤

≤ 2 exp
{
ln(1 + 1

A(S)
) x
γ̂|ap|

}
,

äå

ap=
1

p(1−p)
sup
t∈S

[Q

min

{
z

(
2C

( 1
max{t;S−t}+r0)

α

)
p,l0

}
∫
0

U (−1)


(

2C
z(−1)(u)

)
1/α−r0

2

du+Z(t)].
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Äîâåäåííÿ. Öÿ òåîðåìà ¹ íàñëiäêîì òåîðåìè 4, ÿêùî â ÿêîñòi φ(λ) âçÿòè
ôóíêöiþ λα, α > 1. Ó öüîìó ðàçi êîíñòàíòè îöiíêè ïåðåïèøóòüñÿ â íàñòóïíîìó
âèãëÿäi:

σ(h) =
C

( 1
h
+ r0)α

,

à îáåðíåíà ôóíêöiÿ äî σ(h) ìàòèìå âèãëÿä

σ(−1)(h) =
1

(C
h
)1/α − r0

.

Äàëi

δ1(t) = z

 2C(
1

max{t;S−t} + r0

)α
 , ν(u) =

2(
2C

z(−1)(u)

)1/α
− r0

.

Ïiäñòàâëÿþ÷è öi âèðàçè ó ôîðìóëó äëÿ ap ìàòèìåìî íåîáõiäíèé âèðàç.
Âèñíîâêè. Â äàíié ñòàòòi çà äîïîìîãîþ ìåòîäó ìàæîðóþ÷èõ ìið îòðè-

ìàíî îöiíêè äëÿ ðîçïîäiëó âiäõèëåíü ñôåðè÷íîãî ñåðåäíüîãî âiä êîðåëÿöiéíî¨
ôóíêöi¨. Çà äîïîìîãîþ îòðèìàíèõ íåðiâíîñòåé ïîáóäîâàíî êðèòåðié ïåðåâiðêè
ãiïîòåçè ïðî êîðåëÿöiéíó ôóíêöiþ âèïàäêîâîãî ïîëÿ. Îöiíþâàííÿ çäiéñíþ¹òüñÿ
ïî ñïîñòåðåæåííÿì çà âèïàäêîâèì ïîëåì íà êóëi, à çà îöiíêó êîðåëÿöiéíî¨ ôóí-
êöi¨ ïðè öüîìó âèáèðâ¹òüñÿ ñôåðè÷íå ñåðåäí¹ ïîëÿ.
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