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Anomania—Onepxano ¢opmyay KopeasiiiiHoi ¢QyHKii
GeTa-po3noiny B 3araJJbHOMY BHIAIKY IS BUTAIKOBO HEOTHO-
pimaux crpykryp. I[IpoBemeHo KoMmI'loTepHe MOJETIOBAHHSI Ta
BH3HAYCHHUIl BINIMB NapaMeTpiB po3noginy Ha (YHKIIIO Kope-
JISAHT Ta gucnepcii, 30kpeMa, s TT 3 HEOTHOPITHOCTSIMH 30ce-
pekeHnMU Oi1st OHIET 3 MOBepXOHb a00 MocepeanHi Tia.

Abstract—The formula of correlation function of beta-
distribution in the general case for random nonhomogeneous
structures was obtained. Computer simulation was carried out
and the influence of distribution parameters on the correlation
function and dispersion was established, in particular for bodies
with nonhomogeneities concentrated near one of the surfaces or
in the middle of the body.
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Yy BHIIAAKAX, KOJIH HeBiE[OMOIO € TO'YHA TCOMCTPHU'IHA KOH-
(irypanis 0araTo(azHuX TiNI, BHHUKAE HEOOXITHICTD PO3TILIAY
MAPAMETPIB CCPEIOBHUINA IK CTOXACTHYHHUX BCTUYHH, IO TIPH3-
BOJHTH J0 BUIAJKOBOTO XapaKTepy JOCTIHKYBAHUX (DI3HMIHHX
momiB. Toxmi, mo0 BCTAHOBHUTH OCHOBHI OCOOJIMBOCTI JOCIIi-
[UKYBAHOTO SBHINQ, K MPABHJIO, 3ACTOCOBYKOTH METOJ CTOXAC-
THYHOTO YCEPCAHCHHA. BHACTIZOK 3IIAaKYBAHHA OKPEMHX
peamizaniifi OTPHMAHI CTATHCTHYHI XapaKTCPUCTHKH MOKYTh
CYTT€BO PI3HUTHCH BiJ peamnizamii CTPYKTYPH CEPEIOBHIIA, TIPH
ObOMY TOBHA CTATHCTHKA MICTHTH BCKO 1H()OPMALIIO PO

JUHAMIYHY CHCTEMY. SIK TpaBWiO, HA NMPAKTHII 3HAXOAATH
TITBKY TIEPII CTATHCTHYHI XAPAKTCPHCTHKH, SIKI MOB s3aHI 3
OTHOTOUKOBHMH PO3MOIiIAMH HWMOBIpHOCTCH. Y mpami [1]
3aMpPOTIOHOBAHO MAXIM O MATEMATHYHOTO OIHCY AWCIEpPCii Ta
(GyHKOIT Kopenamii (ABTOKOpPENALIi) MOMA KOHICHTpaWii y
BHITAAKOBO HCOTHOPITHAX MAPYBATHX CTPYKTYPaX i3 3aJaHHM
posmominom ¢a3. Ilpm orpumaHHi BIAMOBIAHHUX (HOPMYT
BHKOPHCTAHO TIOAAHHS BHUIAJKOBOTO TOMSI ¥ BHILIAL PAmy
Heiimana [1, 2], mo [am0 MOKIHBICTE BH3HAYHTH JPYTi
MOMCHTH TIOJIS Uepe3 (PYHKUIFO Kopeauii (a3,

BunaakoBi CTPYKTypH MOKYTb MATH PI3HHH Xapakrep
po3TamyBaHHA HEomHOpimHOCTeH. Ha pmc. 1 mokasaHo mpuk-
JaaU OMHOBHUMIPHHX 3a IPOCTOPOBOIO KOOPAMHATOK0 HEOTHO-
pimHUX CTPYKTYp (BHACIIOK CHMETpii 3a JBOMA IHIIMMH
KOOPAMHATAMHE), V SKHX PO3TAIlyBaHHSI BKIIOUCHb MOKHA
OIMMCATH HMOBIPHICHIM OCTa-PO3MO/IIIOM.
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Puc. 1. Tlpuxiaay BUIAAKOBUX CTPYKTYP, IO OMHCYIOTHCA OeTa-posnoIijioMm
[Mpobnema 3HAXOMKCHH (DYHKIII Kopemanii a3 y 6araTo-

(ha3HHX BUIIAJAKOBO HEOTHOPITHUX CTPYKTYPAX TAKOK BUHHKJIA
MPH  JOCIHDKCHHI IAPHOTO  B3a€MOBIUIMBY  IMAPYBATHX
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BKIIFOUCHb HA ycepeaHeHWH audysifiauii motik [3]. 3okpema,
JUIA BHITAJKY CTPYKTYPH 3 00JaCTI0 HMOBIPHOTO PO3TAIIYBaH-
HS BKJIIOYCHb OIS BEPXHBOI TPAHMIN TiflA, MO OIHCYETHCS
YACTKOBHM BHIIAIKOM OCTA-PO3MOLTY BKIFOUCHB, BiAIOBITHA
(dyHkuwis kopersmii (a3 y miteparypi BiacyTHA. ToMmy B maHii
pobOoTi OTPHMAHO KOPEILIiHHY (YHKHIFO OeTa-po3moniry Ta
JIOCIIPKEHO 3aKOHOMIPHOCTI 1i TOBEIIHKH.

®yHKIIA TYCTHHH [3-pO3NOMiMy B 3araibHOMY BHIAIKY
Mae Burpg [4]

L'(o+P) ( x o x V! o
()= 1'(oc)l'(B)(z_0j (l_z_oj - xeloa] g
0, er[O;ZO],

ae I'(t) —rama-QyHkuis, O, B — cTyneHi BiTbHOCTI.

Kopenayiiina ynxuin. Jlns 0e1a-po3noniay BHIAIKOBHX
BEIMYHU HA BiJPI3KY [0; zo] (puc. 1) aorouxoBa (yHKILA
ropermsuii (a3 BH3HAYAETHCA uepe3 (YHKIIKD IBOBHMIPHOTO
CHIIbHOTO PO3IOJLTY BHIAAKOBUX BEIMYH W, (x,V) [4]
HACTYITHUM YHHOM [5-7]

W(X:Y): J.J-ZiZjWZ(x’y)dZide > xaye[O;ZOL (2)
vy

me y(x,y) — QyHkuig xkopeii, J© — 00’em ycboro Tina, z;,

z; — IIPOCTOPOBi KOOPIHHATH.

@yHKIisA TYCTHHE iIMOBIPHICHOTO TBOBUMIpHOTO [3-po3mo-
ainy Jbxoynca mae suriin, [8]:

T, +By +Bs) (i) P11 (L) po-1 (1_1)[3#[33;
FBOTBDTB) 20 Z Zy

By+Bs—1 —(By+B2tBs)
X (1 - l} 1-Z , 3)
Zo z;

me I'(x) —rama-pynkuis, By, Py, B3 >0 — cTymeHi BimsHOC-
Ti #iMOBipHiICHOTO posnominy, 0<x,y<z,.

ITpoBeneHO KOMITFOTEPHE MOJCIIOBAHHA Ta BCTAHOBIICHO
3AJEXKHICTh (YHKIII KOpewmii BiJ mapaMmeTpiB pO3MOLNY.
BcTaHOBICHO, IO 3MIHA CTYIICHIB BUIBHOCTI BIUTMBAaE K HA
BEJIMYMHY, TAK 1 HA MOBEAIHKY (DYHKIIT Kopemmii (puc. 2).

Wy (x:J’) =

w(x, y) B a

Puc. 2. @yukuis kopemsiii W(x,y) ust 3Hauens B, =1, B, =p;=2,5 (a) Ta
B =Py =3.5. B, =1 ()

Po3rnaHyTO TAaKOK HACTYIHI YACTKOBI BHIAAKH OCTa-
posmoainy 3a hxroyrcom (3):

L TIpu B; =PB,=1, B3 =P>1 dyukuis rycrunn (3) omucye
BHITAJAKOBO HCONHOPIAHY CTPYKTYPY i3 007acTi0 HAHOIIhIT
HMOBIPHOTO PO3TAIyBaHHSI HEOTHOPITHOCTEH Oima TpaHUI
Tina (B okom Toukd) z =0, Takili CTpykTypi BiaNOBiAA€E Ta-
KO YaCTKOBHI BHNAAOK posmoainy (1) mpu oo =1, B>1 (pos-
moxin f,(x)). OyHkuig xopemanii (2) y ObOMY BHIAIKY €
TAKOI0

B B —(B+2)
Wi () —AB(BH)(l—i] ( —l] [1 —%] :
Zy Zy z;

Je A= jjzizj-dzidzj- .
vy

Ha puc. 3 naseneno 3D i 2D rpadikm W, (x, y) ams cryme-
HA BibHOCTI 3=2,5 (puc. 3). Tyri mam z,=1.

Wilx,y)

Puc. 3. Oynkuisa xopesmiii y, (x, y)

[Noka3zaHo, WO 30iTbOICHHS CTYNCHS BIIBHOCTI [3 iMOBip-
HICHOTO PO3NOILTY MPH3BOIUTH A0 3POCTAHHA (DYHKIII KOpe-
il (x, ), Hauoimeme 61t Touxu (0;0).

Il TIpu B, =P, =P>1, B3 =1 PyHKUii IYCTHHH ABOBH-
MIPHOTO CHUIBHOTO Oera-posnoxiny (3) BiamoBimae croxac-
THYHO HEOTHOPITHIH CTPYKTYPI 13 00NACTI0O HAWOITBII MMO-
BIPHOTO PO3TAIIYBAHHS BKIFOUCHD OLI1 MOBEPXHI TijNa (B OKO-
T TOUKM) Z =Zz,. OmHOBUMIipHHH Oera-posmozin (1) Biamosi-
nae Takii crpykrypi mpm o >1 B=1 (posmomir f5(x)).
OyHKIIIS KOPEILILii € HACTYITHOIO

p-1 B —(2p+1)
2BT2B)( 2y

yo(x,y)=4
? 2@ | 22 I 22

walx,y)

|
5 S |

Puc. 4. OyHKuis Kopemii Y2 (%, 9)
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OyHKIi0 KOpemauii Y, (X, )) I CTYNeHA BITBHOCTI [3
=2,5 mpoiLTroCcTpPoBaHO HA pHUC. 4. YV IOMY BHOAIKY 30ij1b-
LICHHS CTYIICHS BUTBHOCTI [3 MPHU3BOAMTDH 0 3POCTAHHA (DYHK-

mii 5 (X, y), HaHOLIBIIE B OKOJIL TOUKHM ( Zg ; Zg ).

1L TIpu B; =B,=P;3 =P>2,5 Ppyukuia dera-posnoginy (3)
BIJTOBIJA€ CTPYKTYPI i3 BKIIOUCHHSAMHE, CKOHIICHTPOBAHHMH
mocepeauHi iHTepBany [0;,z,]. Ll cTpykTypi BigmoBimae
4aCTKOBHI BHNAmOK posmomidy (1) mpuw oo=PB>1 (posmomin

J3(x)), a GpyHKIIA KOpeILii 3a0a€ThCA BUPA30M

. B-1 2B-1 -3p
IOPf x| [j_xty x 1%
@B\ 2

Puc. 5 imoctpye ¢yHkuito kopemsauii 5 (x,)) TpH 3HA-
YCHHI CTYNCHS BIIBHOCTI [3=3.

Ys(x,y) =4
’ % oz 22

wilx,»)

0,75 -

Puc. 5. Oynxuis kopermmii W, (x, ¥)

BceraHoBICHO, MO AN HBOTO BHIAAKY 301IBIICHHSA CTYTIC-
HI BUIBHOCTI TAKOK BHKIHKAE 3POCTAHHS KOPEILILIHHOL
(yHKUIi, TpH IFOMY UMM OLITBINMX 3HAUCHH HAOYBA€ MapaMeTp
B, TaM Oimbore (yHKIIA 3 (¥, )) HAOMIDKAETBCA O CHMET-

PHTHOTO BUTTIALAY.

Hucnepcia. 3 03HAUCHHS BUILIMBAE, M0 JUCTICPCISA BUIMAA-

KOBOI BEJIMUMHH G> € OXHOTOYKOBOK (OYHKIEFO KOPCITAIIL.
Toxi mns 6eTa-po3noALTY MAEMO

T APy tPy) [ x
° (x)‘“’(x’x)‘AHBSHB;H&)(Z)

P1+p2-1

- —(By+B,+B3)
¥ By+By+2B5 -2 x2 17P2TR3
x| 1-— 1-— .

2
Zo z4

Ha puc. 6-8 momano po3nominM I'YCTHHH OZHOBHMIPHOTO
Ocra-posnoainy (puc. a) Ta amcmepcii (puc. b) amst CTpykrypu

5
fi(x) a o (x) b
40 40

4 4
30 30
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20 20
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00 0,0
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Puc. 6. T'yetuna posnoainy f;(x) (a) Ta mucnepeia o, (x) (b)

13 BKJIFOUCHHAMHE 30CCPCIKCHIUMHE Oi1 BEPXHBOI TPAHHII Tija
(puc. 6), Oiag HIDKHBOT TIOBCPXHI (PHC. 7) Ta MOCCPEAMHI Tina
(puc.8). Kpusi 1-4 moOymoBaHi A7 3HAYCHD BIJTIOBITHOTO
CTYICHSA BiTbHOCTI 2; 2,5; 3; 3,5.

f2(x) a
40

3,0 ¢

2,0 +

1,0 +

00 : ! } !
0 025 05 075 X1

Puc. 7. Tyctana posnominy f;(x) (a)Ta qucnepcia 63(x) (b)

0-2((.\') b
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S3(x) 12
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Puc. 8. T'yctuHa posnomiaty f;(x) (a) Ta qucnepcisa 62(x) (b)

BcranosieHO, o K i At (DYHKIIT KOPEILAIi, 301 TbIICHHS
CTYIICHA BITBHOCTI PO3NOALTY HPHU3BOAUTH IO 301MBINCHHS
mucriepcii Oifsg BiAMOBITHOI TpaHWIN, A¢ CKOHIOCHTPOBAHI
HEOTHOPITHOCTI, 200 B IICHTPI BiApi3Ka [O;ZO] JJ1 CTPYKTYPH
13 BKIFOUCHHSMH PO3TAIIOBAHUMH TTIOCEPE/IHMHI Tija.
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