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CTPYKTYPHI HEOJHOPITHOCTT
HEKPUCTAJITHHUX MATEPIAJIIB TA IX
MOJAEJHOBAHHS B HABJMWKEHHI BIJIOI'O IIYMY

H.B. IOpxoBu4, M.1. Map’san, .M. Muroauneus

Vixroponcekuit neprxasauit yaisepcurer, 88000, Vixropon, syn. Bonowmuna, 54

[MpoBeneHi TOCHILKEHHS BIVIMBY 30BHILIHAOrO BUIMAAKOBOTO M1015 B HAGNMKEHHI
Ginoro wymy Ha CTPYKTYpy i cTilikicTs HekpuécTajiuHux Marepiani. Bcranosneni

3aKOHOMIPHOCTI  MOACHIOOTHCH 3

NO3HiLiHA

CHHEPTETHKH 3 BpaxyBaHHAM

MikpoHeosHopianot OynoBHM i HeniniliHOT NoBediHkM (uykTyauiif npu nepexoni B

HEPIBHOBaXHMH CTan.

TToHSATTS CTPYKTYPHOI LUIICHOCTI Biairpae
B&)X/IMBY pOJIb B Teopii camoopraHisamii Ta
BiZIKpHBae HOBI MOMGIMBOCTI IS PO3IISRy
bopMyBaHHS JUCHIIATUBHUX CTPYKTYp B

HEKpHCTAIIYHKUX  TBepaux  Ttimax  [1,2].
JpcunaTtuBHl CTPYKTYPH BU3HAYaIOTh SK
crioci®  camooprasizaiii CHCTEMH, SKHH

3MHCHIOETBCS ¥y BIJNOBIAHOCTI 3 YMOBaMH
OJIepXKaHHSI 4Yepe3 HENiHIHHY B3a€MOXIIO 13
CepeIoBUIIEM Ta BILIUB 30BHIMIHIX MOMIB.
CTpyKTypHI  OJUHHII  HEKPHUCTAIIUHHX
MaTepiajiB  pPo3r/ifNaloTh SIK  pe3yabTaT
caMooprasizanii KOH/ICHCOBAHOI'O
CEpelOBMINlAa Ha  BIAMOBIAHMX  PIBHAX
(OmxHii, cepenHi NOpAAOK), a lepapXis

piBHiB  (abo “kBaHTOBa HApabuxa”) - K
pe3ynbTaT TOMEPeAHbOI  caMooprasizauil.
KinbkicHo MipoIO piBHSA CIIYKUTh

IpocropoBa obnacTe Kopensuil Gi3HYHHX
[apaMeTpiB Ta Yac JKHTTA IHCHUNIATHBHOI
CTPYKTypH. Bkazanu#f mnigxii pae 3mMory
JOCIILIUTH Mozen dopMyBaHHS
JMCHIIATHBHUX CTPYKTYP B XalbKOT€HIIHUX
CTeKJIax (2], mnaiBKOBUX CTpyKTypax 3
rpagieHTOM ckiany [3,4]. B ocraHHbOMY
BUIIAJKY, BUHHUKHEHHIO HEMHIAHOCTI cripyse
301NBINEHHS YHC/IAa KOMHOHEHT CHCTEMH Ta
IX nepemMilyBaHHs 3a ICBHUM 3aKOHOM.

B Teopil camoopranizauii BHIAAKOBICTH
BIJIrpae BajUIMBY KOHCTPYKTHBHY pOJb , a
NWTAaHHSA BIUIMBY 30BHIIUHBOIO LIYMYy Ha
BIAKPUTI CHCTEMM € NPEIMETOM MOCTIHHOI
yBard [5-9]. lie nos'si3aHo Hacamnepen 3
TUM, INO  [apaMeTpH  MaKpOCKOMIYHOI
CUCTEMH TOMY 9HCAOI  [ApaMETPU

(B
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6idypkaiiii) SBASKOTH COOOKO BEJIHYWHH, SIKi
KEepPYyIOTbCS  30BHI 1 TakoX IIABIAJIHI
bayKTyanism. Taxi ¢yxTyarii
CIIpUMMAKOTBCA  CHCTEMOIO $K 3OBHILIHIK
HIYM.
1.Mogenan cucremn

PosrnsHeMO CHHEpreTHYHHI Higxiz A0
BUBYEHHS NnpoueciB Mepexony B
HEKpUCTAIIUYHUN CTaH TPU  OXOJOJKEHHI
pO3IUIaBiB CKIOMOAIOHHX HariBOPOBIAHUKIB
abo  ocamKeHH!  IJIBKOBHX  CTPYKTYD.
BpaxyemMo ICTOTHO HeNiHIAHY JIUHAMIKY
BHYTpiLIHIX ¢uyKTyaniit cucremu [2,8](nom
aTOMIB B aMopbHUX CTaHax,
CepeHbOKBAJPAaTUYHUX 3MIIIEHb AaTOMIB,
3MIHM ckiady). Il BunankoBi urykTyamii
HE3HaYHl MpU  3HAYEHHSX  Kepyrouoro
napameTpa G<qc (qc - KPUTHYHA IIBHJKICTh

OXOJIOJHKEHHA abo OCAIDKEHHS),
NOCHIIIOIOTECA 32 oOnacTio  criHKoCTi
PIBHOB@XHOIO  CTaHy (g=(c), BHACIINOK
4oro  cepeiHe  3HadeHHA  (ayKryaniid

3MIHIOETBCS MaKpOCKOMiyHO mnomitao [2].
ITapameTpy, WO ONHCYIOTH CHCTEMY B
IpOLEC] ONEPXAaHHS, MPEACTABILIOTE COOOI0
BEIUUUHY, AKI 3MIHIOIOTHCS 3aBASKH TEIIO-
MacoOOMIHY 3 HaBKOJMIIHIM CEpPEIOBHUILEM,
a OTXKe, TaKOX (PIYKTYIOTb 1 MOXYyTh OyTH
KEPOBAHI. Onykryamii 30BHIUTHBOTO
CEpe/IOBHING, HANPHKIAN, 3MiHA LIBHIKOCTI
OXOJIOPKEHHS posIuiaBy, HIBHIKOCTI
ocaJDKeHHS, JHIIOTh  Ha  (OpMYyBaHHS
JUCHIIATUBHUX CTPYKTYp 1, WO Oilel
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icTOTHO, IOPOJUKYIOTE  KICHO  HOBI
HEPIBHOBAXKHI [IEPEXOJIH.

Po3rnsiHeMO BILIMB 30BHIIIHBOTO IIYMY
Ha CTPYKTYpY HEKPUCTATIYHHX MaTepialis.
dopMyBaHHS HEKPHCTAJII4HOT CTPYKTYDH
MOXe OYTH 3MOJIEJILOBAHOIO OidyprauiHHuM
npouecom [2], sxkuH  XapakTEepU3YETHCH
pPO3B'si3KOM  HeTiHifHOro JudepeHiinHoro
PIBHAHHS:

a ﬂ‘?” y e (1)
2 Y 3 4 2

=——n == +=n" +—=(Vn).

== e 2(77)

A€ T - BIIXWJCHHS CHCTEMH BIX CTaHy

piBHOBaru, SKOMY BiAOBiZa€ HYIbOBa
Bapianis W(t) (B sKOCTI mapamerpy n
pO3FNIAAETbC  BIIXHJIGHHS JOJII  aTOMIB

HEpPIBHOBAXXHO! CUCTEMHU B aMOpHHUX CTaHax
Bil TaKMX [ PIBHOBWKHOI CHCTEMH);
Kepyloudil napaMmerp CUCTEMH MoOXKe OyTH
3aJaHMH BHPa3oM :

-~ q9-q, -
aq.q = nppqg —> 4.,
A= q. 2)

a arctan(ln[l +q ])npn qg>>q,.

Ha ocuogi (1) merepMiHOBaHe pPiBHSAHHS
pyXy Ui 1apaMeTpy T B 3HEXTYBaHHI
IPOCTOPOBUMH GUIyKTYaLiAMH Ma€ BUIJISAN :

% = 2g(n)+hln), gln)=n,

Wn)=yn’ - Bn’.

)

YsABUMO, UIO HA CHCTEMY i€ 30BHIIUHE
BUIIAKOBE none, sKe OIUCYETHCA
BUNAJKOBHMH  BEJHYHHAMU £, Ta

(‘72 = >§1 S ><)

PosrisiHemMo noBemiHKY CHCTEMH, KOJHM
dbiykTyauil BITHOCHO CEpEAHBOr0 3HAYEHHS
IPOXOJATh JOCUTH IIBHJKO, IO J103BOJISE
BUKOpUCTATH HAOMMXKEHHHS  rayCiBCHKOTO
outoro mymy. s 6i10ro mymy CyTTEBUM €
pO3/i/ieHHs YacOBMX MacuuiTadiB, a came,
CTaH 30BHIMIHBOIO CEPEOBHINA 3MiHIOETHCH

IHTEHCUBHICTIO o

Habararo wBH/IIIE, HDK MaKpOCKONIYHHH
CTaH CHCTeMH. SIK1I0 T, - XapaKTepHHH yac
MaKpOCKOIIYHOT €BOJIIOIIT CHCTEMHM

(z, =i/, . @)=2,1,() )

f(&) = Ag(E)+h(E) a T, - yac xopensnii
BHIIaAKOBOro npouecy A, =A+0&,, To ans

6inoro mWyMmy z.,,

Pigusuns (3) B nboMy BUHAAKY 3BOJHTLCS
0O  CTOXacTHYHOro  AudepeHniagbLHOro
PIBHSIHHS, Ke B IHTepnpeTanii

CrparoHoBHYA 3anTUHIETHCA Y opMI:

<<T,,.

dn(t)=(An+yn* - B’ dt + ondw, . 4

Tyr dW, = &dt - npupict BHNAgKOBOI
Benuunnd &,  EBomonis rycTuHH P‘.(n)
PO3TIOAINY BETUYHHN 1] 3aJ1a€ThCs!

2

(02
8,P(n.t)==3,| An+yn’ - pn’ 5|

2 )
)
< Pn.1)+—2,, (*P(2.1)
CrauioHapHa rycTUHa WMOBIPHOCTI
P (77), i Kol o,P(n,t)=0 i
BCTAHOBJIOETBCS  CTaIliOHApHMHA  PEXUM
NOBEIIHKH CHCTEMH, BU3HAYAETHCS
(YHKIIOHATBHHM CIIBBIAHOIICHHSIM:
N 24 AUE)+ e
o) yen| 24 2]
gln) "o g(¢) o
24,
=Np” exp{irz—-énz}
o
N - HOPMYIHOUYHH MHOXHUK, KU
3HAXOAMTBCS 3  YMOBHM  HOPMYBaHHS

fl?\,(n)dnz]. ExcrpeMyMH cTanionapHoi
0

P, (77) BIJINOBIIAIOTE

T'YCTHHH
MaKpOCKONIYHHM CTalllOHAPHHM
HEPIBHOBXXHHM CTaHaM cucreMu. PiBHAHHA

JUIsl BU3HAYEHHsl EKCTPEMYMIB CTalllOHAPHOT
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iimosipHocTi  (5) ¥

Ma€ BUTIALL

I'YCTHHH BUNAJIKY

q9—>9,

2

g
N 177m+7775,—ﬂ775,~2—nm=0’

a fioro PO3B'SI3KH 3a/1aI0ThCS

CHIBBIAHOIIEHHAMH

Kopeni 7, ; icHyioTh npu A > %-——7_ i

4p
3aB)KAM BIAIIOBIAAIOTH MakcUMyMmy P, (77), a

7 P.(n)

npul <A <o’/2 TakuM YHHOM, IpH
HasgBHOCTI BHIAJAKOBOrO TIOJIA MOJXXJIHMBA
peatizaliisl SKICHO BiAMIHHHUX MEPEXOIIB B
Hekpucraniynuit crad. [lepexin npu o=0 i
A=0 BiONOBiZjae JEPMIHOBAHOMY BUIAIKY
(g=q.). Tlepexin npu o=0 i A=c"/2
CYNPOBO/DKYETBCS PI3KOK 3MIHOKO (opMH
TYCTHHHM WMOBIPHOCTI, KOJIH BiJOYBacThCs
PO3MHBaHHs & moibHoro posnoainy P.(7)

TIABKY

MaKCHMY

B OIK BI/IMIHHMX BiJ HyNs 3Ha4eHb 77 [S].

2. 3amexHIiCTh XapAKTEePHCTHK CHCTEMH BiJ
inTencuBHoOCTI Giforo mymy ra Gipypkanifina

aiarpama
TToBeninka cTauioHapHOT TYCTHHHU
pO3MOJiiNy BIAXMIEHHS [OJ1 arOMIB B

aMOpGHMX CTaHaxX BiJ IX pPIBHOBKHOIO
3HAQYEHHSA B 3aJIEXHOCTI Bl IHTCHCUBHOCTI
30BHILIHBOTO IIYMYy NpHBeAeHa Ha pHc.l,2.
I'yctuna HMOBIpHOCTI BHUSBJIS€ HACTYHHI
0coOnuBOCTI. SIKINO IUBWAKICTE  MEHLIE
KpuTH4HOl (A<0) TO CcTamiOHapHa TOYKa
n=0, sKa BIRNOBIJIa€ KPUCTATIYHOMY CTaHy, €
aCUMNTOTHYHO CTIHKOIO (pO3MOii Px(r]) B
UbOMy BuIagky Bene cebe K O (PyHKUis).
Ilpy  HagBHOCTI 30BHIIUHBOIO MIYMY 1
3HAYEHHI Kepyrouoro mnapamerpy (<i<o™/2
CTallioHapHa T'yCTHHA AMOBIPHOCTIL
NepeTBOPUTBCS B HECKIHYEHICTH npH 77—0,
T00TO 30epiracThcs YacTMHA BIACTHBOCTEH
& QyHkull 1 7=0 3aIUIHTBCI HAKOLIBII
HMOBIDHUM 3Ha4Y€HHSM, ajleé BOHO BXKE HE €
CTIHKOIO CTalllOHAPHOK TO4YKOK (pHc.1.2).
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OmKe B JaHOMY BHIAJKy peali3yeThes
Hepexii B YacTKOBO PO3YMOPSAKOBAHHH
cTaH, SKAW [Opu >0 penakcye [0
PIBHOBRXXHOTO, MOXIHBE TaKOX yTBOPSHHS
HEPIBHOBaXXHOT CTPYKTYPH, OCKIJIBKH
R.(n)iO npu =0, ane HE €
aCHMMIITOTHYHO CTidKuUM. [HIIUMH cloBamu
BHIIQIKOBE IOJIE 3AIHCHIOE /1€30praHi3yrody
HIF0 Ha CHCTEMY B IIPOILECI OJEepKaHHA.
Slkmo A=0"/2, XapakTep pPO3MOAiNy 3HOBY
Pi3KO 3MIHUTBCS - XOY IYCTHHA HMOBIPHOCTI
BiAMiHHa Bill Hy)s npu n=0, aje HalOUIbIT
fiMOBipHE 3Ha4YeHHsA P, (77) pealizy€eThesi IpH

5

BiH

n=0 , Haupuknan, kpusi 2-4 na puc.1,2. s
A>0?/2 HMOBIPHICTH YTBOPEHHS
KPUCTANONOAIOHOT CTPYKTYpH IpsAMye [0
Hyns (puc.1,2) 1 cHocTepiraerscs 4iTKO
BUpaXEHE HEHYJHOBE eKCTpeMaJlbHe
3Ha4yeHHq P, (17)

P(n) ein q
MOXHA  pO3IJIAfaTH 8K CBOTO  POAY
Monudikauio aerepMidoBadol Gidypanifinol
fiarpamd, TpH  AKifE  CHIOCTEpIraeThes
3MilleHHs KpuBOi 7j(g) mo ¢ Ha o*/2 . B
Toykax Oidypkamii cucTeMa BHIIAAKOBUM
YHHOM BH3HA4a€ JMCHIIATHBHY CTPYKTYPY (
OKPECIIOE THI caMoopraizauii), B ToH 4ac
SIK B IIpOMDXKKax Mibx OidypramisiMi cucTeMa
MAKOPAETBCA  MAKPOCKOIIYHHM  3aKOHaM
kivetuku (3). B okxom  Oidypxanii
CHiBICHYIOTH pI3HI TH{¥ BHOPSIKyBaHHs,

3anexHICTh eKCTPEeMyMIB

KON CTpYKTypa MicTUTL B c00i  pi3Hi
pIBHOHMOBIDHI ~ MOMJIMBOCTI,  CHCTEMa,
3AICHIOYH BHNAAKOBHMH BHOIp, 3HOBY

MOTPAILISiE Ha LUISAX A€TEPMIHOBAHOCTI.
3 MNpUBEAEHOrO XapakKTepy pO3oaily
P(7) Moxua  BCTaHOBMTH  KpuTepii

BUHMKHEHHs CaMOOprasizamii: mnepexiy B
KOH/IECHCOBAaHOMY  CepeAOBHIIi MOXHa
BHKJIUKATH, MATPUMYIOUM  ITOCTIHHHMH
KEpyioyi napaMmerpH, ajie 36inpuryroun abo
3MEHIIYIOUM  IHTEHCHBHICTH  (UIyKTYyauii
HOJS B 30BHIMIHBOMY cepeaoBuumi.. JlificHo,
npu (GiKCOBAaHOMY A, KOMH A>G/2, MAeMo
P(0)=0; npu A=0"/2 P,(0) 3anumacrscs
CKiH4YeHOWO 1 Py(0)—>c0 mpn /l<o‘2/2, TOOTO
nepexiyi B  HEKPUCTANIYHHP  CTaH 3
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ctany (¢ = 1.0 107 (K/c)*)

OcobnuBicTIO  IHIYKOBaHHX  LIYMOM
[epexo/iB B MOPIBHSHHI 3 JeTepMiHOBaHHUM
BHIIQJIKOM € MOJXJIMBICTh peaiizaiii Habopy
3Ha4eHb 1N 1, OTXKE, HEKPHCTAIYHUX
CTPYKTYP 3 PI3HUMH obnacTaMu
BIIOPSIIKYBaHHS. ExcriepuMeHTaNbHO
napaMerp mn Moxe OyTH BH3HAdYeHHH 110
JOCILDKCHHIO  JIOBFOXBHIIBOBOT  0oOmacTi
CIIEKTpY  MOMJIHHAHHS  HEKPHUCTAIYHHX
MarepiaiiB, OTPUMAHKHX IIPH PI3HUX YMOBax
CHHTE3y Ta Jli 30BHINIHBOTO BHIAIKOBOIO

noJyisi. 3alpOIOHOBaHMH MiAXiZ JIO3BOJISE
po3paxyBatu KPUTHYHI 3HAYCHHS
(QuykTyauiyi = mapameTpiB, IpH  SKHX
CTPYKTYpHI XapaKTePUCTHKU

HEKPHCTANIYHMX MaTepiajiB He 4yTIHBi A0
3MIHH YMOB IX OJE€pXaHHA 1 repeadaduTi
YTBOPEHHS IPU BU3HAYEHHX IHTEHCHMBHOCTAX
IIyMy  AKICHO  HOBHX  JHCHIIATHBHHX

CTPYKTYP.
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Puc2. 3anexnicTs crauioHapHOT TyCTMHHM PO3NOALTY
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STRUCTURAL INHOMOGENEOUSES OF NON-
CRYSTALLINE MATERIALS AND THEIR MODELLING
IN THE WHITE NOISE APPROXIMATION

N.V.Yurkovich, M.I.Mar’yan, .LM.Migolinetc
Uzhgorod State University, 32 Voloshin str., 88000 Uzhgorod, Ukraine

The influence of the external random field in the white noise approximation on
the structure and stability of the non-crystalline materials formation are consider.
These conformity with a law from the viewpoint of synergetic are analysed.
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