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ÌÎÄÅËÞÂÀÍÍß ÃÀÓÑÑÎÂÈÕ ÎÄÍÎÐIÄÍÈÕ ÒÀ
IÇÎÒÐÎÏÍÈÕ ÂÈÏÀÄÊÎÂÈÕ ÏÎËIÂ

In the works studied method of simulation of homogeneous and isotropic Gaussian random fields.
Found parameter estimation models that approximate the field with the specified precision and
reliability in norm Lp, p ≥ 1.

Â ðàáîòi äîñëiäæó¹òüñÿ ìåòîä ìîäåëþâàííÿ ãàóññîâèõ îäíîðiäíèõ òà içîòðîïíèõ âèïàäêîâèõ
ïîëiâ. Çíàéäåíî îöiíêè ïàðàìåòðiâ ìîäåëåé, ùî íàáëèæàþòü ïîëÿ ç çàäàíèìè òî÷íiñòþ i
íàäiéíiñòþ â íîðìàõ ïðîñòîðiâ Lp, p ≥ 1. Äîñëiäæåíî ïàðàìåòðè ìîäåëåé â äâîõ - òà òðüîõâè-
ìiðíîìó ïðîñòîði.

Âñòóï. Â ðîáîòi ïðîäîâæóþòüñÿ äîñëiäæåííÿ ìåòîäiâ ìîäåëþâàííÿ âèïàä-
êîâèõ ïîëiâ [1,2]. Çíàéäåíî îöiíêè òî÷íîñòi ìîäåëþâàííÿ òà ïàðàìåòðè ìîäåëåé
äëÿ ãàóññîâèõ îäíîðiäíèõ òà içîòðîïíèõ âèïàäêîâèõ ïîëiâ â íîðìàõ ïðîñòîðiâ
Lp, p ≥ 1. Ìîäåëi ãàóññîâèõ îäíîðiäíèõ òà içîòðîïíèõ ïîëiâ âèêîðèñòîâóþòüñÿ
ïðè äîñëiäæåííÿ ðóõó ïîâiòðÿíèõ ìàñ â àòìîñôåði, ðîçïîâñþäæåííi ìîðñüêèõ
õâèëü, òîùî.

1. Îñíîâíi ïîíÿòòÿ òà îçíà÷åííÿ. Íåõàé (Ω, B, P )− - ñòàíäàðòíèé éìî-
âiðíîñíèé ïðîñòið, (Rd,Σ, ν) - äåÿêèé âèìiðíèé ïðîñòið, Σ - áîðåëiâñüêà σ -
àëãåáðà, ν(.) - ñêií÷åíà ìiðà. Íåõàé ρ(⃗t, s⃗),- äåÿêà åâêëiäîâà ìåòðèêà â àáî ìå-

òðèêà ¨é åêâiâàëåíòíà, íàïðèêëàä, ρ̃(x, y) =
(∑d

i=1(xi − yi)
2
) 1

2 .

Íåõàé T � ìíîæèíà âèãëÿäó T = {t⃗ : ρ(⃗t, 0) ≤ L}, äå L ≥ 0 äåÿêå ÷èñëî.
Íåõàé X = {X (⃗t), t⃗ ∈ T} � ãàóññîâå öåíòðîâàíå âèïàäêîâå ïîëå, ùî ìîæå áóòè
çîáðàæåíå ó âèãëÿäi

X (⃗t) =
N∑
r=1

∫
Rd

fr (⃗t, λ⃗) dZr(λ⃗),

äå Zr(S), S ∈ Σ � íåêîðåëüîâàíi âèïàäêîâi ìiðè ïiäïîðÿäêîâàíi ìiði ν, à fr (⃗t, λ⃗)
òàêi ôóíêöi¨, ùî ïðè êîæíîìó t⃗ ∈ T , fr (⃗t, λ⃗) ∈ L2(R

d, ν), à ïðè êîæíîìó λ⃗ ∈ Rd

ôóíêöiÿ f (⃗t, λ⃗) íåïåðåðâíà ïî t⃗. Íåõàé A � îäíîçâ'ÿçíà, ç êóñêîâî-ãëàäêîþ
ìåæåþ îáëàñòü â Rd, Dn � ðîçáèòòÿ îáëàñòi A íà n îäíîçâ'ÿçíèõ îáëàñòåé
∆1,∆2, . . . ,∆n ç êóñêîâî-ãëàäêèìè ìåæàìè, λ⃗i, i = 1, 2, . . . , n � ôiêñîâàíi òî÷êè
â Rd òàêi, ùî λ⃗i ∈ ∆i. Ïîçíà÷èìî àïðîêñèìàöiéíó ìîäåëü

Xn(⃗t, A) =
N∑
r=1

n∑
i=1

fr (⃗t, λ⃗i)Zr(∆i).

Çàóâàæèìî, ùî Zr(∆i) � öå íåêîðåëüîâàíi âèïàäêîâi âåëè÷èíè òàêi, ùî
EZr(∆i) = 0, E(Zr(∆i))

2 = ν(∆i), òîáòî àïðîêñèìàöiéíà ìîäåëü ïðîöåñó X

öå ñóìà
∑N

r=1

∑n
i=1 fr (⃗t, λ⃗i)θi, äå θi � íåêîðåëüîâàíi ãàóññîâi âèïàäêîâi âåëè÷èíè

òàêi, ùî Eθi = 0, Eθ2i = ν(∆i).
Â ðîáîòàõ [1,2] äîñëiäæóâàëèñü îöiíêè òî÷íîñòi ìîäåëþâàííÿ ãàóññîâèõ âè-

ïàäêîâèõ ïîëiâ ó ïðîñòîðàõ L2(T ) òà Lp(T ) . Â äàíié ðîáîòi äîñëiäæóþòüñÿ
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òî÷íiñòü i íàäiéíiñòü ìîäåëþâàííÿ ãàóññîâèõ îäíîðiäíèõ òà içîòðîïíèõ âèïàä-
êîâèõ ïîëiâ â íîðìàõ öèõ æå ïðîñòîðiâ. Öi äîñëiäæåííÿ ïðîäîâæóþòü äîñëiäæå-
ííÿ ðîçïî÷àòi â ðîáîòàõ [1-3] äëÿ ãàóññîâèõ âèïàäêîâèõ ïîëiâ òà ïîêðàùóþòü
ðåçóëüòàòè îòðèìàíi äëÿ îäíîðiäíèõ òà içîòðîïíèõ ãàóññîâèõ ïîëiâ.

Îçíà÷åííÿ 1. Íåõàé SO(d) ãðóïïà îáåðòàíü Rd íàâêîëî ïî÷àòêó êîîð-
äèíàò. Îäíîðiäíå âèïàäêîâå ïîëå X (⃗t), t⃗ ∈ Rd, íàçèâà¹òüñÿ içîòðîïíèì, ÿêùî
äëÿ êîæíîãî åëåìåíòà g ç ãðóïè SO(d) äëÿ áóäü-ÿêèõ t⃗, s⃗ ∈ Rd âèêîíó¹òüñÿ
ñïiââiäíîøåííÿ

EX (⃗t)X(s⃗) = EX(gt⃗)X(gs⃗).

Êîðåëÿöiéíà ôóíêöiÿ B(⃗t, s⃗) îäíîðiäíîãî òà içîòðîïíîãî ïîëÿ çàëåæèòü ëè-
øå âiä âiääàëi ìiæ òî÷êàìè t⃗ òà s⃗

B(⃗t, s⃗) = B(r).

Îäíîðiäíå âèïàäêîâå ïîëå ç êîðåëÿöiéíîþ ôóíêöi¹þ B(⃗t) =
∫
Rd

cos(λ⃗, t⃗)dν(λ)

áóäå içîòðîïíèì òîäi òà ëèøå òîäi, êîëè ìiðà â çîáðàæåííi ìà¹ òàêó âëàñòèâiñòü:

ν(s) = ν(gs)

äëÿ áóäü-ÿêèõ g ∈ SO(d) òà áîðåëiâñüêî¨ ìíîæèíè S.
Ïîçíà÷èìî Φ(λ) = ν(Aλ), λ > 0, äå

Aλ =

{
v⃗ :

( d∑
i=1

v2i

) 1
2

< λ

}
.

Çðîçóìiëî, ùî Φ(λ) íåñïàäíà ôóíêöiÿ íà [0,+∞) òà

∞∫
0

dΦ(λ) = ν(Rd) < +∞.

Â ðîáîòi [4] áóëî äîâåäåíî íàñòóïíó òåîðåìó.

Òåîðåìà 1. Êîðåëÿöiéíó ôóíêöiþ B(r) öåíòðîâàíîãî îäíîðiäíîãî içîòðî-
ïíîãî âèïàäêîâîãî ïîëÿ X ìîæíà çàïèñàòè ó âèãëÿäi

B(r) =

∞∫
0

Yd(λr) dΦ(λ),

äå Yd(z) � ñôåðè÷íà áåññåëåâà ôóíêöiÿ

Yd(z) = 2
d−2
2 Γ

(
d

2

)
I d−2

2
(z)z

2−d
2 ,

Iα(z) � çâè÷àéíà ôóíêöiÿ Áåññåëÿ.
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2. Îöiíêà ïàðàìåòðiâ àïðîêñèìàöiéíî¨ ìîäåëi. Ðîçãëÿíåìî ãàóññîâå
îäíîðiäíå òà içîòðîïíå ïîëå íà ìíîæèíi T = {t⃗ ∈ Rd, ρ̃(⃗t, 0⃗) ≤ L}, L ≥ 0. ßê
i ó âèïàäêó îäíîðiäíîãî ïîëÿ, äëÿ òîãî, ùîá ïîáóäóâàòè A-ìîäåëü öüîãî ïîëÿ,
ïîáóäó¹ìî îáëàñòü A òà ¨¨ ðîçáèòòÿ Dn. Íåõàé

A = {λ⃗ : ρ̃(λ⃗, 0) < Λ} =

{
λ⃗ :

( d∑
i=1

λi

) 1
2

< Λ

}
, Λ > 0.

Òåïåð ðîçãëÿíåìî â îáëàñòi A ñôåðè÷íi êîîðäèíàòè λ⃗ = (θ1, θ2, . . . , θd−2, φ, u),
0 ≤ θs ≤ π, 0 ≤ φ ≤ 2π, 0 ≤ u ≤ Λ, λ1 = u cos θ1, λ2 = u sin θ1 cos θ2, . . . , λd−1 =
u sin θ1 · · · sin θd−2 cosφ, λd = u sin θ1 sin θ2 · · · sin θd−2 sinφ.

Ó ñôåðè÷íèõ êîîðäèíàòàõ îáëàñòü A çàïèñó¹òüñÿ ó âèãëÿäi A = {λ⃗ : u < Λ}.
Äëÿ äåÿêîãî öiëîãî m > 0 ïîçíà÷èìî

krs =
πrs
m
, rs = 0, 1, 2, . . . ,m− 1,

krφ =
2πrφ
m

, rφ = 0, 1, 2, . . . ,m− 1,

kr =
Λr

m
, r = 0, 1, 2, . . . ,m− 1.

Ðîçáèòòÿ Dn îáëàñòi A âèçíà÷à¹òüñÿ éîãî åëåìåíòàìè

∆(r1, r2, . . . , rd−2, rφ, r) =

= {λ⃗ : krs ≤ θs ≤ krs+1, s = 1, 2, . . . , d− 2, krφ ≤ φ < krφ+1, kr ≤ u < kr+1}.

Ïðè öüîìó n = md. Ïîçíà÷èìî ÷åðåç λ⃗(r1, r2, . . . , rd−2, rφ, r) òî÷êó ç ñôåðè÷íèìè
êîîðäèíàòàìè (kr1 , kr2 , . . . , krd−2

, kφ, kr)
⊤. A-ìîäåëü ïîëÿ X ìà¹ âèãëÿä

Xn(⃗t, A) =
∑(

cos(⃗t, λ⃗(r1, . . . , rd−2, rφ, r)) · Z1(∆(r1, r2, . . . , rd−2, rφ, r))+

+ sin(⃗t, λ⃗(r1, . . . , rd−2, rφ, r)) · Z2(∆(r1, r2, . . . , rd−2, rφ, r))
)
,

äå ñóìà ðîçãëÿäà¹òüñÿ ïî ìíîæèíi I iíäåêñiâ: 0 ≤ rs ≤ m − 1, s = 1, 2, . . . , d,
0 ≤ rφ ≤ m− 1, 0 ≤ r ≤ m− 1.

Ñiì'ÿ âèïàäêîâèõ âåëè÷èí {Zi(∆(r1, r2, . . . , rd, rφ, r), i = 1, 2} öå ñiì'ÿ íåêî-
ðåëüîâàíèõ àáî íåçàëåæíèõ ãàóññîâèõ âèïàäêîâèõ âåëè÷èí òàêèõ, ùî

E{Z2
i (∆(r1, r2, . . . , rd−2, rφ, r))=ν(∆(r1, r2, . . . , rd, rφ, r))=

(
Φ(kr+1)−Φ(kr)

)
m1−d.

Ïðè ðîçðàõóíêó ïàðàìåòðiâ A− ìîäåëi âèïàäêîâèõ ïîëiâ íàîáõiäíî ñêîðè-
ñòàòèñü òåîðåìàìè 2-3 ðîáîòè [1]. Äëÿ çàäàíîãî ðîçáèòòÿ íåîáõiäíî îöiíèòè
âåëè÷èíè B(⃗t,Dn, A), B(Dn, A) òà G(Dn, A).

Ëåãêî ïåðåñâiä÷èòèñü, ùî äëÿ ïîëÿ X ìà¹ ìiñöå

B(⃗t,Dn, A) =
∑ ∫

∆(r1,...,rd−2,rφ,r)

4 sin2 (⃗t, λ⃗− λ⃗(r1, . . . , rd−2, rφ, r))

2
dν(λ)+ν(Rd\A).
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Â ôîðìóëi ñóìà áåðåòüñÿ ïî ìíîæèíi I iíäåêñiâ, ùî âèçíà÷åíà âèùå, à ν(Rd\
A) = Φ(+∞)− Φ(Λ). Òåïåð ëåãêî îòðèìàòè íåðiâíiñòü

B(⃗t,Dn, A) ≤ ZmΦ(Λ)
d∑

i=1

t2i + (Φ(∞)− Φ(Λ)),

äå
Zm = max

0≤rs≤m−1,s=1,...,d0≤rφ≤m−10≤r≤m−1

max
λ⃗∈∆(r1,...,rd−2,rφ,r)

d∑
i=1

(λi − λi(r1, . . . , rd−2, rφ, r))
2.

Äàëi, ëåãêî îòðèìàòè, ùî ïðè λ⃗ = ∆(r1, . . . , rd−2, rφ, r) ìàþòü ìiñöå íåðiâíîñòi

d∑
i=1

(λi − λi(r1, . . . , rd−2, rφ, r))
2 ≤

≤ (u− kr)
2 + 4ukr

[d−2∑
s=1

sin2

(
θs − krs

2

)
+ sin2

(
φ− krφ

2

)]
≤

≤
(
Λ

m

)2

+ kr+1kr

[d−2∑
s=1

(
π

m

)2

+
1

4

(
2π

m

)2]
≤
(
Λ

m

)2[
1 + (d+ 2)π2

]
.

Ç îñòàííiõ íåðiâíîñòåé âèïëèâà¹ íåðiâíiñòü

B(⃗t,Dn, A) ≤ Φ(Λ)

(
Λ

m

)2[
1 + (d+ 2)π2

] d∑
i=1

t2i + (Φ(∞)− Φ(Λ)), (1)

Ç (1) îòðèìó¹ìî, ùî â öüîìó âèïàäêó

B(Dn, A) ≤ a(L)Φ(Λ)

(
Λ

m

)2[
1 + (d+ 2)π2

]
+ (Φ(∞)− Φ(Λ))b(L), (2)

äå

a(L) =

∫
T

( d∑
i=1

t2i

)
dt⃗ =

2π
d
2Ld+2

(d+ 2)Γ
(
d
2

) , b(L) =

∫
T

dt⃗ =
2π

d
2Ld

dΓ
(
d
2

) ,
G(Dn, A) ≤ L2Φ(Λ)

(
Λ

m

)2[
1 + (d+ 2)π2

]
+
[
Φ(∞)− Φ(Λ)

]
, (3)

Γ(x) - ãàììà-ôóíêöiÿ.
3. Îöiíêà ïàðàìåòðiâ ìîäåëi äëÿ âèïàäêîâèõ ïîëiâ íà ïëîùèíi òà

â ïðîñòîði. Ïðè d = 2 ðîçãëÿíåìî ãàóññîâå îäíîðiäíå òà içîòðîïíå ïîëå íà
ìíîæèíi T = {t⃗ ∈ R2, ρ̃(⃗t, 0⃗) ≤ L}, L ≥ 0. Öå áóäå êðóã ðàäióñà L. Îáëàñòü A òà
¨¨ ðîçáèòòÿ Dn ìàþòü âèãëÿä

A = {λ⃗ : ρ̃(λ⃗, 0) < Λ} =

{
λ⃗ :

( 2∑
i=1

λi

) 1
2

< Λ

}
, Λ > 0.
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Ó ñôåðè÷íèõ êîîðäèíàòàõ îáëàñòü A ìà¹ âèãëÿä λ⃗ = (φ, u), 0 ≤ φ ≤ 2π,
0 ≤ u ≤ Λ, λ1 = u cosφ, λ2 = u sinφ. Äëÿ äåÿêîãî öiëîãî m > 0 ïîçíà÷èìî

krφ =
2πrφ
m

, rφ = 0, 1, 2, . . . ,m− 1,

kr =
Λr

m
, r = 0, 1, 2, . . . ,m− 1.

Ðîçáèòòÿ Dn îáëàñòi A âèçíà÷à¹òüñÿ éîãî åëåìåíòàìè

∆(rφ, r) = {λ⃗ : krφ ≤ φ < krφ+1, kr ≤ u < kr+1}.

Ïðè öüîìó n = m2. Ïîçíà÷èìî ÷åðåç λ⃗(rφ, r) òî÷êó ç ñôåðè÷íèìè êîîðäèíàòàìè
(kφ, kr)

⊤. A-ìîäåëü ïîëÿ X ìà¹ âèãëÿä

Xn(⃗t, A) =
∑(

cos(⃗t, λ⃗(rφ, r)) · Z1(∆(rφ, r)) + sin(⃗t, λ⃗(rφ, r)) · Z2(∆(rφ, r))
)
,

äå ñóìà ðîçãëÿäà¹òüñÿ ïî ìíîæèíi I iíäåêñiâ: 0 ≤ rφ ≤ m− 1, 0 ≤ r ≤ m− 1.
Îòæå, ïðè ìîäåëþâàííi ñiì'þ âèïàäêîâèõ âåëè÷èí {Z1(∆i), Z2(∆i)} ðîçãëÿ-

äàòèìåìî, ÿê ñiì'þ íåêîðåëüîâàíèõ (íåçàëåæíèõ) ãàóññîâèõ âèïàäêîâèõ âåëè-
÷èí òàêèõ, ùî

EZ2
1(∆i) = EZ2

2(∆i) = ν(∆i) =

(
Φ(kr+1)− Φ(kr)

)
m

.

Äëÿ B(Dn, A) òà G(Dn, A) âèêîðèñòà¹ìî îöiíêè (2) òà (3), îòæå

B(Dn, A) ≤ a(L)Φ(Λ)

(
Λ

m

)2[
1 + 4π2

]
+ (Φ(∞)− Φ(Λ))b(L),

äå

a(L) =
2πL4

4Γ
(
1
) , b(L) =

2πL2

2Γ
(
1
) ,

G(Dn, A) ≤ L2Φ(Λ)

(
Λ

m

)2[
1 + 4π2

]
+
[
Φ(∞)− Φ(Λ)

]
,

Íåõàé ôóíêöiÿ Φ(x) ìà¹ çîáðàæåííÿ Φ(x) =
x∫
0

f(u)du. Â ÿêîñòi f(u) ðîç-

ãëÿíåìî ôóíêöi¨ f1(u) = 1
((1+u2)k)

, k ≥ 1 òà f2(u) = exp
{
−x2

2

}
. Â òàáëèöi 1-2

ïðèâåäåíi ðåçóëüòàòè îöiíþâàííÿ Λ òà m äëÿ ðiçíèõ çíà÷åíü òî÷íîñòi i íàäié-
íîñòi. Â ðîçðàõóíêàõ ââàæàëîñü, ùî L = 1.

Òåïåð ðîçãëÿíåìî ãàóññîâå îäíîðiäíå òà içîòðîïíå ïîëå íà ìíîæèíi T = {t⃗ ∈
R3, ρ̃(⃗t, 0⃗) ≤ L}, L ≥ 0 â òðüîõâèìiðíîìó ïðîñòîði, d = 3. ßê i ó ïîïåðåäíüîìó
âèïàäêó äëÿ òîãî, ùîá ïîáóäóâàòè A-ìîäåëü öüîãî ïîëÿ, ïîáóäó¹ìî îáëàñòü A
òà ¨¨ ðîçáèòòÿ Dn. Â îáëàñòi A ñôåðè÷íi êîîðäèíàòè λ⃗ = (θ1, φ, u), 0 ≤ θ1 ≤ π,
0 ≤ φ ≤ 2π, 0 ≤ u ≤ Λ, ìàþòü âèãëÿä λ1 = u cos θ1, λ2 = u sin θ1 cosφ, λ3 =
u sin θ1 sinφ.

Äëÿ äåÿêîãî öiëîãî m > 0 ïîçíà÷èìî

kr1 =
πr1
m
, r1 = 0, 1, 2, . . . ,m− 1,
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Òàáëèöÿ 1.
Îñíîâíi ïàðàìåòðè äëÿ ìîäåëþâàííÿ âèïàäêîâîãî ïîëÿ ç ôóíêöi¹þ f1(u) â L2

ïðè d = 2

δ 1-α Λ m k
0.1 0.05 3700 2400000 1
0.1 0.05 19 4500 2
0.1 0.05 12 3900 2
0.05 0.05 20 12000 2
0.01 0.05 65 175000 2
0.01 0.05 6 11000 4

Òàáëèöÿ 2.
Îñíîâíi ïàðàìåòðè äëÿ ìîäåëþâàííÿ âèïàäêîâîãî ïîëÿ ç ôóíêöi¹þ f2(u) â L2

ïðè d = 2

δ 1-α Λ m
0.1 0.05 5 1360
0.05 0.05 5 2750
0.01 0.05 5 15200

krφ =
2πrφ
m

, rφ = 0, 1, 2, . . . ,m− 1,

kr =
Λr

m
, r = 0, 1, 2, . . . ,m− 1.

Ðîçáèòòÿ Dn îáëàñòi A âèçíà÷à¹òüñÿ éîãî åëåìåíòàìè

∆(r1, rφ, r) = {λ⃗ : kr1 ≤ θ1 ≤ kr1+1, krφ ≤ φ < krφ+1, kr ≤ u < kr+1}.

Ïðè öüîìó n = m3. Ïîçíà÷èìî ÷åðåç λ⃗(r1, rφ, r) òî÷êó ç ñôåðè÷íèìè êîîðäèíà-
òàìè (kr1 , kφ, kr)

⊤. A-ìîäåëü ïîëÿ X ìà¹ âèãëÿä

Xn(⃗t, A) =
∑(

cos(⃗t, λ⃗(r1, rφ, r)) · Z1(∆(r1, rφ, r))+

+ sin(⃗t, λ⃗(r1, rφ, r)) · Z2(∆(r1, rφ, r))
)
,

äå ñóìà ðîçãëÿäà¹òüñÿ ïî ìíîæèíi I iíäåêñiâ: 0 ≤ r1 ≤ m−1, 0 ≤ rφ ≤ m−1,
0 ≤ r ≤ m− 1.

Ñiì'ÿ âèïàäêîâèõ âåëè÷èí {Zi(∆(r1, rφ, r), i = 1, 2} öå ñiì'ÿ íåêîðåëüîâàíèõ
àáî íåçàëåæíèõ ãàóññîâèõ âèïàäêîâèõ âåëè÷èí òàêèõ, ùî

EZ2
i (∆(r1, rφ, r)) = ν(∆(r1, rφ, r)) =

(
Φ(kr+1)− Φ(kr)

)
m2

.

Äëÿ îöiíþâàííÿ B(Dn, A) òà G(Dn, A) âèêîðèñòà¹ìî îöiíêè (2) òà (3), îòæå,
íàïðèêëàä

B(Dn, A) ≤ a(L)Φ(Λ)

(
Λ

m

)2[
1 + 5π2

]
+ (Φ(∞)− Φ(Λ))b(L),
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äå

a(L) =
2π

3
2L5

5Γ
(
3
2

) , b(L) =
2π

3
2L3

3Γ
(
3
2

) ,
Â òàáëèöi 3-4 ïðèâåäåíi ðåçóëüòàòè îöiíþâàííÿ Λ òà m äëÿ ðiçíèõ çíà÷åíü

òî÷íîñòi i íàäiéíîñòi. Â ðîçðàõóíêàõ ââàæàëîñü, ùî L = 1.

Òàáëèöÿ 3.
Îñíîâíi ïàðàìåòðè äëÿ ìîäåëþâàííÿ âèïàäêîâîãî ïîëÿ ç ôóíêöi¹þ f1(u) â L2

ïðè d = 3

δ 1-α Λ m k
0.1 0.05 4300 4000000 1
0.1 0.05 18 5800 2
0.05 0.05 22 16600 2
0.01 0.05 75 250000 2
0.1 0.05 5 1130 4

Òàáëèöÿ 4.
Îñíîâíi ïàðàìåòðè äëÿ ìîäåëþâàííÿ âèïàäêîâîãî ïîëÿ ç ôóíêöi¹þ f2(u) â L2

ïðè d = 3

δ 1-α Λ m
0.1 0.05 5 1800
0.05 0.05 5 3620
0.01 0.05 5 20700

Ïðè âèáîði ïàðàìåòðiâ ìîäåëþâàííÿ íåîáõiäíî çíàõîäèòè êîìïðîìiñ ìiæ
çíà÷åííÿìè Λ òà m, ïåðåâàãà íàäà¹òüñÿ ìåíøîìó m. Â ðîáîòi ðîçãëÿäàëîñü ðiâ-
íîìiðíå ðîçáèòòÿ îáëàñòi A. Äîñëiäæåííÿ iíøèõ âàðiàíòiâ ðîçáèòòÿ îáëàñòi A
¹ îäíèì ç íàïðÿìêiâ ïîäàëüøèõ äîñëiäæåíü. Îêðiì ïðîñòîðiâ L2 òà Lp ïðîäîâ-
æóþòüñÿ äîñëiäæåííÿ òî÷íîñòi i íàäiéíîñòi ìîäåëþâàííÿ ãàóññîâèõ âèïàäêîâèõ
ïîëiâ â ïðîñòîðàõ Îðëi÷à òà ïðîñòîði íåïåðåðâíèõ ôóíêöié.
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