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B mnacrosmiee BpemMss MaTeMaTHYeCcKOe MOJEIUPOBAHHE HA OCHOBE
guddepeHnnaabHbIX YPABHEHUN B YACTHBIX ITPOU3BOIHBIX AKTUBHO MC-
TOJIB3YeTCsl JTst (pOpMaJIU3alK TIPEJCTABIEHN O CTPYKType U (DyHK-
[MOHUPOBAHUU KUBBIX co00iecTs [1]. Bosbiioii unrepec npejacrasisier
aHAJIN3 BO3MOXKHBIX CIIEHapHEB IIPOCTPAHCTBEHHO-BPEMEHHOM OpTraHn3a-
1y OGUOJIOTUIECKUX U IKOJIOIHYECKUX CHCTEM.

B pmammHoit paGore m3ydaercss MOJENb JIMHAMUAKA [TPOCTPAHCTBEHHO-
HEOTHOPOHBIX TOMYJIATNI «XAIMMHUK—KepTBay. s onncanus guHaMu-
KI CACTEMBI TPeX IMOMYJISINil, PACIIPEIEEHHBIX 10 OTPE3KY, (DOPMYIIH-
pyeTcd 3a7ada B BUJE CUCTEMBI HEJMHEHHBIX NapaboIMYecKuX ypaBHe-
HUI.DTa MOJIeJIb YIUTBIBAET JU(DY3UOHHBIE ITOTOKU, MEXKIIOYJIAIINOH-
HblEe B3aMMOJIENICTBUS, IIPUPOCT YHUCJEHHOCTHU, & TaK2Ke COIPOTUBJIEHUS
OKpYZKaIoIeil cpeibl. B3anMoaeficTBUS NOIMYJISIUN *KEPTBHI U JIBYX IO~
[yJIANAN XAMTHAKOB OIUCHIBAETCH CACTEMOIN TpeX ypaBHeHUil B Oe3pas-
MEPHBIX IIepeMEHHBIX:
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Baecs u(x,t), v;(z,t) — WIOTHOCTH MOIYJIANKN YKEPTBLI U XUIIHUKOB,T €
[0,a] — mpocrpaHcTBeHHAs1 niepeMenHasi, t € R — Bpewmst, ki, ko, k3 —
ko3 durmentsr guddy3un, o, 21, Q13, A31, f — MUTPAIUOHHbBIE 1A~
pamerpol, p(z) > 0 — o6obimenHbIil pecype (UpejeabHas YUCIACHHOCTD ),
q1, Q2, q3 — muddy3nonHbIE TOTOKHU. VI3MeHeHne mI0THOCTH TOIYJISIIIAN
xkepTBbl (u(x,t)) onpenensiercst quddysnei, JOTHCTAIECKUM 3aKOHOM
pOCTa U yObLIBIO OT B3aUMOJICHCTBHA C XUIIHUKOM:

fi=mu(l - ﬁ) — p1(v1 + vo)u.
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Ja momymsIuil XUITHIKOB HMMeeTCsl IPHPOCT OT B3aMMOJIEHCTBUSA C
JKePTBOW M €CTeCTBEHHAsI yObLIb:

fi = pipruv; — nip1vi, 0= 2,3.

3aeck 01, N2, N3 — Ko3dbduImenTh pocta (M yObLIN) MOLYJISIUA, 1, (2,
13 — K03 DUIMEHTH B3ANMOIEHCTBUSI.
KpaeBble 1 Haga bHBIE YCJIOBUS BBITJISJISAT CJIEIYTOIINM OOPA30M:

u(0,t) =u(a,t) =0, ©v;(0,t) =vi(a,t) =0, i=2,3 (3)
U(:L', 0) = UO(x)v 'Ui(ZL',O) = 'UiO(x)~ (4)

Uit 9ucyIeHHOro aHaau3a 3aJIa9u MPUMEHSETCA METOJ MPSIMbBIX, &
JJ1s MHTErPUPOBaHUs 10 BpeMeHn — MeTon Pynre-KyrTa yeTrBeproro mo-
panka. lannas cxema O6b11a 3 MOEKTUBHA UCIIOIH30BAHA IIPU MOJIEIAPO-
BaHWN JIMHAMUKHI GJIM3KOPOJCTBEHHBIX MOy A, [2]

B xo/1e BBIMHUCIUTEIHLHONO IKCIEPUMEHTA OBLIO M3ydeHa JUHAMUIKA
TIOTLYJISIIIUI TIPU CJIEAYIONUX 3HadeHusAX kKoddpduimenton: k1 = 0.3,
k‘g = 0.2, kg = 0.2,771 = 20, 12 = 13 = —1.3,
N = mnN3 = 1,7,L0 = 07, Vi = 05, Voo — 0.5,0&21 = 02,
a3 = —0.2.

B 3aBucrMocTH OT OTHOIIIEHUS TAPAMETPOB [i; TIOJIYI€HbI PA3INIHbIE
ClleHapuu MoBeeHus cucteMmbl . Tak, ipu ue = 9, ug = 20 u y4ete pe-
AKITIU XUITHUKOB Ha HEPABHOMEPHOE PACIPEIESIEHNE XKEPTBBI TI0 apeaJry
TIOTLYJISIUS XUITHUKA, U1 JOMUHUPYET HaJI MOILYJISIHIei vsg.

B cayaae pasmerenus nomysrAnnii XAMHAKOB B PA3HBIX KOHIIAX ape-
ama, i1 = 9, ue = 9, p3 = 9, bopMUPYIOTCH OTAETIbHBIE HUIIA JJIsT
KaXKJIOTO BHJa XUITHUKA, & TaKKe HeOOJIbINAs 30HA CMEIeHUs, B KOTO-
POl IPUCYTCTBYIOT pa3iaudHbie Bubl. [Ipu Bo3pacranuu kosdduimerTa
yObuIM KepTBhl ((v1y = @3 = 1) XUIHUKU PACOPOCTPAHIIOTCS TI0
apeaJjry 60jiee pABHOMEPHO, [TEPEMEITNBATCH MEXK Iy cO0Oil, a IIOTHOCTH
TIOTLYJISIIIH KEPTB CHUZKAETCS.
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