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ABTOMOJEJBbHI YJIAPHI XBWUJII B TEOCEPEJOBUIIIAX
3 ITPOCTOPOBOIO HEJTOKAJIBHICTIO
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Considered in the paper is the problem of the shock wave motion within the framework of nonlinear model of geologic
environment of spatially nonlocal. We have carried out qualitative and numerical investigations of the nonautonomous
dynamical system describing self-similar regimes of a structured medium.
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Hns1 ormcy (ismYHMX TPOIECiB Y CTPYKTypoBa-
HHUX TeocepeooBHINax y Iyoirikaiiii [1] Oymm 3arpo-
MOHOBAHI TaKi HEJiHiIiHI HeJI0KaJabHI MaTeMaTUYHi
MOJEJI:

@4_ 6_14 ﬂ-l,-a_p— s
ar P o Pa T P
dp n—1 dpj n—1 n
o Ly P (e — o)+ 1
(dt e | =p (k0" = p) (1)

2 2 2
e |
ox~ p Ox Ox ox~ plox
e p — TUCK; p — TYCTUHA; ¥ — MAacoOBa IIBUIKICTb;
3n-1

py — MacoBa CWIa; s = — TapaMeTp MpOCTOPO-

BOi HEJIOKAJBHOCTI; T — 4Yac pejakcalii; k Ta y —
napaMeTpH, MPONOPIiHI KBaApaTaM piBHOBAaXXHOI Ta
3aMOPOXEHOI IIBUIKOCTI 3BYKY B CEpPEHOBUILI; 7 —
napaMmeTp HeJiHIMHOCTI.

Buxopwucrasim moaens (1), po3rjssHeMO MOIIIM -
PEHHS yAapHOI XBWJIi B TAKOMY cepeaoBullli. PiBHO-
BaXXHUI CTaH cepemoBMINa Iepea (poHTOM yaapHOI
XBWIi OyIeMO OIMMCYBaTHU MOJITPOITHUM PiBHSIHHSIM
craHy p=x,p". CraH cepenoBulla Ha yIapHOMY
¢GpoHTI Y HAOAMXKEHHI, IO peJlakcalliiiHi mpomec
3aMOpOKEHI, ONUCYEThCS PIBHAHHAM p=k,p". [la-
PaMETPU K, , XapaKTEPU3YIOTh BilHOCHY 3MiHY €HT-
pomii 'y pé3i nepexony depe3d dpoHt [4], TOMY
K, > K.

Ha ymapHoMy (GpoHTI XBUJIi BUKOHYIOTBCSI YMO-
Bu Penkina—Itoronio [5, 6]:

pz(uz_D):pl (ul _D),

. . (2)
pz(uz _D) TP, =P (u] _D) 2R
Y chiBBigHOmIeHHSX (2)
P =Kp) T p, =K,p;. (3)

Y Mexax 3poO6JeHUX NMPUNYIIEHb PO3IISHEMO
CTPYKTYPY aBTOMOJEIbHUX pO3B’sI3KiB [2, 4—6]
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u=2e,+—=U(L), p=riP(2),

N

1
p=(""R(N), A="r-2cnt

i

moxeni (1) 3 mogaTKOBUMHU ymMoBaMu (2).
3 BUIJISAMY iHBapiaHTHOI 3MiHHOI A BUIUIMBAE, IO

C))

C
x=AJot+c, +22¢. %)
G
Bupas (5) Bu3Hayae TpaeKTOpilo yaapHOi XBWII,
sIKa PYXA€EThCS 31 MIBUAKICTIO

dx _ Ac +£ ‘ (6)
dt  2ct+c, ¢

[MpuitmMeMo, 110 Yy CEepedOBMIL MEepen yIapHUM
(dponToM u = const = 2c¢,. IlizcTaBuBIIM CHiBBiIHO-
meHHs (4) y mepini aBa piBHSHHS cuctemu (1) Ta
BpaxyBaBIIM PiBHSIHHS cTaHy (3), OTpUMAEMO OUHA-
MiYHY CUCTEMY

R 3n-1

—lR’m—:o, KRR =yR 2 . @)
2 l-n

3arayibHU PO3B’SI30K cuCTeMM (7) Ma€ BUTJISIA

s 2
= 1— n 1-n
R =A\N"" | ne mapamMeTp A4 = M . 3ayBaXxuMmo,
2k,n
1[0 3HalJeHi aBTOMOMIEIbHI PO3B’SI3KM Y 3MiHHMX
(x, ©) MAaTUMYTDb BUTJISI

u=72c,

1 2 1 1

p=t" AN = A(ﬁuz)E =A(x-2ct)™ = f(x-2c),

p=x.f" (x—203t) R

1[0 BiAITOBiZA€ PO3B’sI3KaM BUIJISIAY OixKydoi XBWJI 3i
CTaJIoI0 WIBMIKICTIO 2¢;. Y BUnanKy ¢, = 0 ui po3s’ss-
KM SIBJISIIOTh COOO0I0 CTalliOHAPHI PEXXMMU MOJIEJI.

Takum yrHOM, TIepen yrapHUM (POHTOM Xapak-
TePUCTUKH CEPEOBUIIIA BU3HAYAIOTh aBTOMOAECIbHUM
PO3B’I3KOM
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2

U =0, R =A\", P=xR/. (8)

YmoBu Penkina—I'toronio (2) 3 ypaxyBaHHAM
Bupasy (6) misg IIBUAKOCTI aBTOMOJIEIbHOI yaapHOI
XBMJIi MOXHA MOJATU B iHBapiaHTHOMY BUTJISIAI

A A
afo-t)a(a-3)
Y Y
Rz[U2_7j +P2:R1[U1 _7j +h,

e A = A’ = const Ha ymapHOMY (PpOHTI.

(©))

Hexait A" = 2 ta U, = 0. Toxi i3 cniBBiZHOLIEHD
. R
(9) i (3) BuruMBae, wo U, =1—R—1, a R, 3a10BONBHSE
2
anreOpuyYHe PiBHSIHHS

2

1 n o__ n
—+1,R =R+ R
R2

(10)

OTpuMaHi CITiBBiTHOIIEHHS JAal0OTh 3MOTY OOUYMC-
JIUTH 3HayeHHs BenumuuH U,, R,, P, Ha ynmapHoMmy
¢ poHTI, IKi OMHOYACHO € TTOYATKOBUMU YMOBAMU TSI
MIPOJOBXEHHSI aBTOMOJIEIFHUX PO3B’sI3KiB (4) uepes
ynapHuii (ppoHT.

Po3ristHeMO criodaTKy YacTMHHUI BUIIAgOK MO-
nmeni (1) 3 o = 0, TOOTO pejaKCcyBaIbHE CEpEIOBUIIE
0e3 ypaxyBaHHS ITPOCTOPOBOI HEJTOKAJIbHOCTI:

r(d—p—xp’” @] =p"" (k0" = p).

11
dt dt (D

Y Mexax Takoi Momeli po3B’si3ku (4) 3a10BOJIb-
HSIOTh TUHAMIYHY CUCTEMY:

’

(—%Rx++RUj + 3on

I

1 3n-1

R(—EU—%U’x+UU’j+P':yR 2 (12)

IEPi—lP’k-rUP’-er”U’] =R"'(xR" - P).
l-n 2

Y Bumnagky n = 3 3 MepuIoro piBHIHHS CUCTEMU
1
OTPUMAEMO S = -3 R\ +RU =const . 3HAYeHHs CTa-

J0i S BU3HAYMMO 3 YMOB Ha ¢poHTi, a came

1 . .
S=-SRA +RU, = Ry(U,1).  3uinmny U:%Jr%
BUKJIIOUMMO i3 cuctemu (12) Ta 3Bememo ii 10 cucre-

MU JBOX PiBHSIHbB:

R :ﬁR-’ (4K +{Sh+4yR'S + 248 ~6P}),

(13)
P :TLAR(—4KS+1{—6PS+XR3 |:RK+ 4yR* +2S]}) )

ne A = 4(xR* — §?); K= R*(xR3 — P). 3azHaunmo,
110 CUHTYJsApHA JiHig R* — §? = 0 € 300pakeHHsIM
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B iHBapiaHTHUX 3MiHHUX

d n—. L1
7); =u+xp"" momeni (11). [HIIa XapaKTeprcTHKa —

XapaKTCpHUCTUKAX

dx S
— =y Mae€ 300paxeHHsT —=0.
dt R

PosrisiHeMo TuroBuii (ha3oBUil MOPTPET MMHA-
MiuHoi cuctemu (13) 3a Takmx 3Ha4YE€Hb MMapaMeETPiB:

K, = 1,2, =09 y=-1,5 (**).

Tomi obuncimmo: A = 2,4; XapaKTepUCTUKH TIOTO-
Ky nepen ppoHTOM ymapHoi xBwi R, = 1,2; P =27, 3
piBHsiHEs (10) R, = 1,348; P, =x,R; =2,206; U,=0,11;
3Ha4YeHHsT mapamerpa S= —I1,2. IHTerpyemo cucrtemy
(13) 3 MOYaTKOBUX YMOB (Rz; KzR;), aki Ha puc. 1
MOo3HaYeHi TouKoo H i BiIMoBigaiTh 3HAYEHHIO aBTO-
MOJeJbHOI 3MiHHOI A = 2. Ha oTrpumaHmx iHTeTrpajhb-
HMX KpuBUX (puc. 1) cTpiikamu 1ToKa3aHO HaIIpsiM 3pO-
CcTaHHs nmapameTpa A. TOYkKM 3 MO3HAUYKaMU — BUXif
TPaAEKTOPil HA CUHTYJISIPHY JliHilo yR* — S2.

O6roBopuMo BUIanok # = 3. Cuctemy (12) micis

. . . 1
3aMiHM 3MiHHOI S(k):—ERkJrRU MOJaMO y BHU-
TS
S'=PBR,

R’:ﬁRz(M({l—n}R—rx

x{2xR"" + RSA+4yR"S + 4yBR"" —4BS” + (14)
+n{4PR~2y,(142B)R"" —4yR"S +4pS° - Rsx}}),

P':TLAR(—4K{n—1}S+rx

x{-~anPS +x {n—1} R [ Rr+4yR" +25]}),

ne  A=4{n-1}(xR""-S");  K=R"'(R"-P);

3n-1, B= n-3
m= ; b= .
2 2(1—n)
R
75
2 - :
N, L1
LAY
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“w 3
L i lb:-
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| 1
e e
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Puc. 1. ®a3zoBuil moptper auHamiuyHoi cuctemu (13) npwu

t=0,1. TpaekTopis [ BianoBigae 3Ha4YE€HHIO MapaMmeTpa y = §;
2= =63 =44 =285 =276 =2
7—x=1,8—=0,3
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SIk 3a3Havasock Bulle, yR"" —S§* =0 Ha xapakTe-
PUCTHKAX CUCTEMU. 3a YMCIOBOTO iHTeTPYBaHHSI CHC-
Temu (14) Oy70 BCTaHOBJICHO, 110 3a ASSIKNX 3HAYCHb
napaMeTpa A CIIOCTEPITa€TbCS BUXiA TPAEKTOPil CHC-
TeMM Ha KBa3iCTalliOHapHUK pexuM 3 R ~ const i
P~ const. JlocniguMo AeTaJIbHilllE MOXIUBICTDh iCHY-
BaHHST TaKUX PEXHMIB.

3 ymoBu R = R = const i P = P/ = const 3
Mmeporo piBHAHHSA cuctemu (14) BumauMBae, 110
S =BRA+S, (S, = const). Ilicia migcTaHOBKM 3Haii-
IIEHOTO BWpa3y B iHIII ABa piBHIHHS cuctemu (14)
OTPUMAEMO J1Ba KBaApPaTUUHI MO A CHiBBiIHOIUEHHS,
SIKi MaloTh 3aJOBOJIBHSATHCH TOTOXHO MJIS BCiX A.
[MpupiBHSABIIM 10 HYNST KoedilliEHTH KBaapaTUIHUX
0araTo4jeHiB, OTPUMAEMO YMOBHM iCHYBAaHHSI KBa3i-
CTalliOHAPHOTO PEXUMY.

OnHi€eo 3 yMOB € piBHIHHSA 2 — 5n+ 6 = 0, 3
SIKOTO BUILIMBAE, 110 CTAlliOHAPHUN PEXHWM TaKOTO
BUIJISIAY iCHYE TiIbkM mpu n = 3 i n = 2. Jng
OCTaHHBOTO BUIIAJIKy

R? -
5,220k, 7= (eR )

1
R,—21 (15)

IHakie Kaxyduu, Ha miomnHi (R; P) icHye mina
MHOXWHa CTalliOHApHUX TOYOK, KOOPAMHATH SIKMX
3B’s13aHi Bupaszom (15).

3adikcyemo nmapamerpu y = 1,3, © = 0,1, iHmri
mapametpu (**). YncenpHo 3HalimeHa TpaeKTOpisa 3
MOYaTKOBUMM YMOBAaMM Ha yaapHOMY (POHTI, SIKi
300paxxeHo Ha momuHi (R; P) Toukowo H, y Ha-
npsiMi 3MEHIIEeHHSI aBTOMOJEJNbHOI 3MiHHOI A BM-
XOOWTh Ha cTalioHapHHU pexuM (15) (puc. 2, a).
3pocTaHHS MmapaMeTpa y 3a CTajJuX YCiX iHIIMX Ia-
paMeTpiB He 3MiHI0O€ KOOpAWHATW Touku H, aie
3MiHIOE TTOJIOXXeHHS KpuBoi (15) Tak, mo Touka H
Moxe OyTu Ha KpuBiit (15) (puc. 2, 6) abo mpasiie
KpuBoi (puc. 2, 8). 3o0kpema, 3 aHami3y puc. 2, 6
BUXOIUTH, IO TPAEKTOPisd AWHAMIYHOI CUCTEMU
30iraerbcs 3 rpadikom ¢dynkuii (15). Tomi sxkuio
YMOBHM Ha ymapHOMY (POHTI MimiOpaTH 3a JOIMOMO-
TrOI0 BapilOBaHHS MapaMmeTpa y BilIIOBiIAHO OO BHU-
pasy (15), To mist A 3 IeIKOTO iHTepBaIy IIei 3B’S-
R(k)z(KzR(k)—xr)

R(L)-21 ’
1110 A€ 3MOTY MOHU3UTHU TTOPSIIOK TMHAMIYHOI CHUC-
Temu (14).

BapitoBaHHS mapaMeTpa T COPAUYMHIOE BilTaIsTH-
HSI TOYOK, SIKi BiIIIOBiJaIOTh CTALliOHAPHOMY PEXUMY
(15), Bim Touku H y HampsiMi 3MEHIIIEHHS aBTOMO-
nenbHOiI 3MiHHOI A (puc. 3). BomHouac y HampsimMi 3po-
CTaHHSI aBTOMOJIEJIBHO1 3MiHHOI A TPAEKTOPisI HE BU-
XomuTh B oOmactb P< (0 (TMOpiBHITH YacTMHU
rpadikiB y HampsMi CTpijoK Ha puc. 2 1a 3).

Jnsa 3HadeHb TapaMmeTpa # # 2 KBasicTallioHap-
Horo pexumy (15) HeMae, aje TpaekToOpis TUHAMIU-
Hoi cuctemu (14) mis 3HaYeHb 1, OIM3BKUX 2, 10OC-
TaTHBO JOBIO IepeOyBalOTh B OKOJIi pexxumy (15).

30K 306epexeThesi, TO0TO P(A)=
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Puc. 2. ®a3oBi noptpety AMHaMivyHOi cuctemu (14) npu n = 2,
t=0la—yx=136—y=18 6 —y =28 Touka H
BiAMOBiga€e ynapHoMmy (POHTY

Y Bunanky mareMatudHoi Momem (1) i3 ¢ = 0
aBTOMOJICJIbHI peXXMMHU OMMUCYEMO TWHAMITHOIO CHC-
TEMOIO

2
R' =W, P':yR'”—BS+RTx+SRzV,

(16)
’ ’ 1
S'=BR, W :—G[(n—l)‘}’]+R3‘P2],
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Puc. 3. ®azosi nopTpeTn AMHaMiyHO1 cucteMu (14) Ta rpadiku
kpuoi (15) npu n=2, y=1,3: a—1=0,2; 6 —1=10,3; 6 —
v = 0,4. Touka H Bignosigae ymapHOMY (pPOHTY

e
¥, =4KR’ + R'c(1-4p>) - 23 (1+2B) R*"t+(St+0W)x
X(4BR*S +4xR""W —4S°W )= 4yR*™ (St~ {1+ m} oW ),
¥, =4nPt—(n-1)(St—26W)A,
A=4{n-1}(zR"" =S*), K=R""(x,R" - P),

3 n-3

(1-n)°

m=

n—1
2 ’B_z
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ITouaTkoBi YMOBM IJIsT iHTETpyBaHHS TWHAMITHOL
cucteMu (16) € ymMmoBaMu Ha yaapHOMY (DPOHTI Mpu
A=A =0

(R;P’S’W) =(R2;Pz;R2 (Uz _1);LR1"+%j .
K

IIpn moOymoBi mMoyaTKoBOi yMOBHU st W tipo-
IOBXHMMO dYepe3 po3puB BeqmumHy W = R’ gKy
3riIHO 3 cuUcTeMOIO (6) BU3HAYAEMO i3 PIBHAHHS
R' =LRI"% =L* (puc. 4). 3adikcyemo 3Ha-

K (1-n)r
4eHHs mapaMeTpiB k, = 1,3;k, = 0,9,y = —1,5, n=4;
c = 8; t = 5 Ta mocmiIuMO BIIJIMB BapifoBaHHS Iapa-
MeTpa  Ha CTPYKTYPY PO3B’SI3Ky, KW IPOXOAUTH
yepe3 BUIIE BKaszaHy TOUYKY (ha30BOTO MPOCTOPY.

BinmoBigHO MO pe3ynbTaTiB YMCIOBOTO iHTETPY-
BaHHs cucTeMu (16), 32 HEBEJIMKMX y 1li PO3B’SI3KU €
MOHOTOHHMMHM (TIpUHAWMHI Ha TIPOMIiXKY iHTETpy-
BaHHS). 3a 3HauyeHb mapametpa y > 50 Ha rpadiky
TpaekTopii B objacti A< A° = 2 3 4BISIOTBCS JIO-
KaJlbHi 0COOMMBOCTI (pWC. 5, a), KUIBKICTh SIKUX
301JIBIIIYETHCS i3 3pOocTaHHAM y (pucC. 5, 0). AHaii3
3ajexxHocTeit R(A) Ta P(L) (HmkHi rpadikm Ha puc. 5)
MOKAa3ye, 110 3pOCTaHHS ¥ CIIPUIMHIOE PO3BUTOK OC-
OUJISIIR v po3B’SI3Ky 3a yIapHUM (POHTOM.

I1ing yac BUBYEHHS 3aJICXKHOCTI CTPYKTYpH (a3o-
BOrO IIPOCTOPY Bim mapamerpa o (puc. 6) BUSBIECHO,
mo npu ¢ < 4 B objacti A < A° = 2 poO3B’A3KM
MOHOTOHHI, TOAi SIK 3i 3pOCTaHHSAM ITapaMeTpa ¢ Ha

15
R,
P P
PZ
PI ""'n_‘
R
&
N e
5 ) A2
—03 ]
W= T L
...--"'""'-_- o
_,....--'"""'--F
—0,5
1.B a 23
0

Puc. 4. T'padiku dyHKLi 1M06aM3y ynapHOro (GppoHTy (TOUKHU
pospusy) A = 2: a — R(A), P(A), 6 — W(3.). IlapameTpu «, = 1,3;
K, =09 y=-15n=40c=8 1=5 y=060; R = 1,101;
R, =1,224; P, = 1,912; P, = 2,022. lltpuxosa ninia — rpadik
cTalioHapHOro po3B’si3Ky (8) Ta oro moxigHoi
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Puc. 5. ®a3zoBi MOPTPeTH Ta BIATMOBIAHI MPOTOKOJU (Ha30BUX 3MIHHMX AMHaMiyHOI cuctemu (16) mpu x = 50 (a) Ta y = 60 (6)

4 —1 | d / e
_— ] — [ A | N\
1= | s | \
¥ [
AW | i
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Puc. 6. 3anexHictb (azoporo moprpera Bin 3miHu mapamerpa o. Tyt x = 60, ninia L — rpadik dyHkuii P=1,R"
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rpadikax 3’SIBISIIOTBCS 0cO0OMMBOCTI. ['padikm 3amex-
Hocteit R(A) ta P(L) (momiOHi mo 300pakeHWMX Ha
puc. 5) cBimUaTh MpoO Te, IO IIi OCOOIMBOCTI OB’ S-
3aHi 3 OCIIIIOBAJIBHUM XapaKTepOM PO3B’s3KiB. 3
aHaJ3y puc. 6 BUIUIMBAE, IO 3i 3pOCTaHHAM G aMII-
JIiTyaa OCUMJSLIN Ta iX KiJbKiCTh 3MiHIOIOTBCS HeE
MOHOTOHHO, ajie B YCiX BHUIIaJKaX ITiCJs KOJMBHOI
a3y pexxuM BUXOAMTH HAa KBa3iCTaTWUUHMIA.

Pe3yabraTyi 4YMCIOBMX MOCHIIXEHb CHCTEMU
(16) MOXHa DOMOBHUTHU IMOIIYKOM YaCTUHHUX PO3-
B’s3KiB. 30KpeMa, BCTAHOBUMO YMOBHM iCHYBaHHS
po3B’a3Ky Buay R(A) = R, = const. Toxi W(X) =0 i
S(h) =BR,(A — X)) t §,. 3 Apyroro piBHAHHA CHC-
Temu (16)

1
PR =g
x(=8yR;" + 8BS, +4BR, (=1, )~ R, (L +1,))-
[TimcTaBUMO 3HaiificHI BUpa3u y TPeTE PiBHIHHS
cuctemu (16) Ta mpuBegeMoO OTO M0 KBaAPaTHIHOTO
PiBHSIHHS BiTHOCHO A. IIpupiBHSIEMO OO HynsT Koe-

iieHTN piBHIHHS:
TpH A,

%(462—I)RS(RS{n—l}+R0r{n(2s—1)—2s})=o; (17)
TpH A
4R} ({n =1} R +{n(B—1)—B} Ryt) +
+((1—n)ROT+8(n—1)B2ROT+4B(R(;' {n—l}—nRor))x (18)
x[BRA, —S,]=0.

Koedimient mpu A’ gocuTh TPpOMIi3nKWii, TOMY
aHATITUYHUI BUpa3 He HABOAMMO. 3YNMMHUMOCH Ha
BUIIAAKY, Kojau B piBHsAHHI (17) 482 — 1 = 0 1a

1 . .

§ :E:> n=2. OnuH i3 po3B’s3KiB piBHsIHHA (18) 3a-
JIOBOJIbHSIE CHiBBITHOILIEHHS
4yR" — S, + R\, = 0. (19)

3 ypaxyBanHam (19), koediuieHt mpu A, 3B0au-
MO 10 PiBHSHHS
~XR;T+1, (Ry — Ry +2Rit) =0 (20)
3 HBOTO BM3HAYMMO, HANIPUKIIAMI, KOoedillieHT
K, (Rg -R"+ 2Rf’,’r)
1= Rt

. 21

J7s1 ymciioBoi peajisaliii TaKoTo po3B’SI3KYy CHC-
Temu (16) 3adikcyemMo 3HayeHHS HapaMeTpiB,
K, =08, x, =09, c=8; n=2; v =35 Posmanemo
BUIIANOK, KOJIU A, = 2, Ta BillIOBiJHi 3HAYEHHS Be-
JIMYUH 3 HYJBOBAUMM iHAeKcaMHU. J1omaTKoBO MpwHii-

44

Memo, 1m0 W~ 0. [Ins moOynoBu po3B’sI3Ky CUCTEMU
(16) ciim po3p’s13aTH aANTeOPUUYHY CUCTEMY
2 R>
Ri=A2" =0, “L4+ R = R +R), Bk R' =0,

2

2

=
j , 4YR)' =S, + Ryh, =0 (22)

A(u

2K,n

BiIHOCHO HeBimomux R , Ta y, P,. Cucrema (22) €
HEJIiHIITHOI0, TOMY PO3B’SI3yBaJIM iTE€palliifHUM MeTO-
IOM 3 ITOYaTKOBUMHM ymoBamu (R, R, vy, P)) = (0,1, 1—

1,5, 1). Tomi po3B’sa30k cucremu (22) TaKuWiA:
R, =0,244757, R,=0,396811; y=—3,234095;
P,=0,047 925.

I3 piBHsauuas (21) = 1,8, mo mae 3Mory To-
BHICTIO BKa3aTW BCi BEJIMUMHM, 110 BXOASATH JO aHa-
JIITHYHOTO BUpa3y po3B’si3Ky cuctemu (16).

Hagenenwuii aHaii3 mokasas, 110 MOJEJIb 3 MpPO-
CTOPOBOIO HEeJIOKANBHICTIO (1) cepen aBTOMOIETLHUX
PEXMMIB 3a yoapHUM (DPOHTOM BOJIOIi€ KOJIUBHUMM
pO3B’sI3KaMM, sIKi y pas3i BiICYTHOCTi IPOCTOPOBOI
HEJIOKaJIbHOCTI HE CITOCTEpiraloThCsl. 3a3HAYMMO, 110
pO3B’sI3KaM 3 KOJMBAHHSIMHU 32 yAapHUM (DPOHTOM
BIAMOBIJAIOTh peaJibHi sSBUILA, BUSIBJIEHI €KCIEpU-
MEHTAJIbHO, HANpUKJad OCUMJISITOPHI yaapHi XBUJIi
[7]. Takum 4YMHOM, U aA€KBATHOTO OMHUCY CHUJIBHO-
HEePiBHOBAXXHMX CEPEIOBUIIl YPaXOBYBAaHHS AMHAMIKHN
BHYTPIIIHIX MPOIECIiB CEPEIOBUIIA € TTPUHIIUIIOBUM.
Tomy po3pobka Ta BUBYEHHS HEJIOKAJIbHUX MOIEJICH
€ MPIOPUTETHUM 3aBHAHHSIM MaTeMaTUYHOTO MOJe-
JIIOBAaHHS CKJIAIHUX CHUCTEM.
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