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Hccenenopanne cCMMOHOTHYECKOH a30TGHKcATHA
¢ IOMOIIBLI METOA0B H MHHCTPYMEHTORB
MHOTOIIOJX0JHOI0 MATEMATHYECKOI0 MOAEJIUPOBAHNS

A.T. Tonaxc', A.B. Aﬁpamoeaz, K.TI. Heynoxoeeaz
'®IBHY «Azpousuveckusi nayuno-uccredosamenseruii ui-
cmumymy, 2. Canuxm-ITemep6ype; *AnmI’Y, . Bapnayn

MaructpankHas TeHIeHIHS PasBUTHS COBPEMEHHBIX METOJO0B MaTeMa-
THYECKOTO MOJEIHPOBAHHA B PA3JIHYHBIX TPEIMETHBIX 00IACTAX ecTecT-
BEHHBIX HAYyK CBA3aHA C IOSABICHHEM TaK HA3BIBAEMBIX MYJbTHIIADAIHT-
MCHHBIX MITH THOPUIHBIX Momenci. B Takux MOMEms X O7HO M TO JKE SBIIE-
HHE WIH (PeHOMEH MOXKET PAacCMaTpPHBATLCA M OIMHCHIBATECS C OJTHOBPEMEH-
HBIM HCIIOJIB30BaHHEM HECKOJIbBKHX IPHHUUIIUAIIBHO Pa3sHbIX MaTeMaTH4e-
CKHX METOHOB (I)opma_nusaunn I/I/I/IJ'IH TCXHHK HMHTAUHOHHOTIO MOACIHPO-
BaHuA. [lonoOHoe cMelIeHNE TOAXOI0B B paMKax OIHOH MOJEIH 3a4acTyio
TIO3BOJACT B3TISIHYTH Ha OOBCKT MCCICIOBAHHUA C PA3HBIX TOUCK 3PCHHS,
OTPa3UTh B MOJICHH pa3linuHbie (DAKTOPHI H a4CTIEKTHl €ro ITOBEICHHS | T10-
JIY4HTb CUHepreTuyeckui addext.

B nannoii padore paccMaTpHBaeTcs HCCIEA0BAHME C TIOMOLIBI) METO-
OB M HHCTPYMEHTOB MHOTOIOAXOIHOI0 MaTeéMaTHYECKOTO MOAEIHpPOBA-
HHS BaskHEHIIero npoiecca, odecequBaloero cTabuisHOCTh H 3KOJIOTH-
YECKYHO yCTOﬁHMBOCTb ECTCCTBCHHLIX H AHTPOIIOICHHBIX 6I/IOLIEH030B, -
CHMOMOTHYECKOH a30T(huKcaunn aTMOoc(HEepHOro asora KIyOeHbKOBBIMU
GakTepuaMH B KOpHSIX 0000BBIX pacTeHHIl.

Buonmornieckas a3oT(UKCAIAS — YHUKANBHBIH MEXaHH3M H ITOTCHITH-
QJIBHO MPAKTHYECKH HEHCYEePTaeMblid eCTeCTBEHHBIH UCTOYHUK MHHEpAlh-
HbIX COC,E[I/lHeHHﬁ a30Ta — BAXKHEHIIEro NUTATEILHOr0 JJIEMEHTA KYJILTYP-
Hbeix pacternil, Cozpanue cneum@ruecKkux ¢eBOOOOPOTOB ¢ ydacTuem 00-
GOBBIX KYIBTYD 32 CUCT WCMONb30BaHMA GOOOBO-pH30GHATBHBIX CHCTEM
COCTABIIET OCHOBY «DHOJOTMUECKOTO 3eMIe/ieNisay. [loHHMaHue JBHXKY-
[IHX MEXaHW3MOB JIAHHOTO MpOoIecca MOKeT ObITh JIOCTHTHYTO KaK B X0JI¢
DKCHNEPUMEHTAJIbHBIX HCCH@HOBaHl/lﬁ, TaK, B TOM YHCIIC, H C IIOMOLIbK) ME-
TOMOB MATEMATHICCKOTO WMHTAIIMOHHOTO MOMCTHPOBaHHA. B wacTHOCTH,
COBEPUICHHO HEOOXOMUMEIM TIPEJICTABISETCS BKIFOUEHHE ATOPUTMOB CHM-
GMOTMHBCKOIL/'I asorc]mxcaunu B MarcMaTHYECKHEC MOACIH MIPOAYKIHOHHOIO
npouecca 0000BBIX KYJIBTYP, 4, CICAOBATENBHO, U B «MOJCIELEHTPHYE-
CKHE» CHCTEMBI PacieTa CeNbCKOXO03SHCTBEHHBIX CEBOODOPOTOB € MX y4a-
ctueM [1, 2].
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HeitcTBUTeNBHO, ONOKH ONMCAHUS MMPOLECca CHMOHOTHYCCKOH a30T-
(pHKcaIMM BKJTIOYUCHBI B COCTAB BceX HAMOOIEEC PAacHpOCTPaHCHHBIX KOM-
TUIEKCOB JIMHAMHYECKOT0 MOJICTHpOBaHHsS arposkocucrem. CooTBeTcT-
BYIOUIME T[IOJIMOACTHM  OCHOBBIBAKOTCA Ha TPAJAHIMOHHOM CHCTEMHO-
JMHAMHYECKOM MJIH [10TOYHO-0a/IAHCOBOM NOAXO/E, TO €CTh 3aKOHbI [10Be-
JECHHA HCCIENYyeMOTO «IIACCHBHOTO» 00BeKTa (GOPMYIHPYIOTCS B BHJIE Mpe-
JIOTIPE/ICIICHHBIX TTPHIMHHO-CICACTBEHHBIX CBA3CH (IOTOKOB BEUIECTBA H
SHEPTHH), MAaTEeMaTHYECKUM BHIPRKCHHEM KOTOPHIX BBICTYHAIOT CHCTEMEI
0OBIKHOBEHHBIX N depeHHanbHBIX ypaBHEHHIT HIIM ypaBHEHHS B 4act-
HBIX IPOHU3BOIHBIX [3].

B mprmoxkeHMH K paccMaTpHBAacMOI TTPOOIEME MOJICITHPOBAHHS CHM-
OuoTHUecKkoil azoT(GUKcanMu MHOTOMOAXOAHOCTE, TIPEXIE BCETO, BRIpaxka-
€Ics B TOM, YTOObI IIONBITATHCS PACLIMPUTh 3TOT TPaAHLUMOHHBIH (opma-
nu3M onucanus, Tak, eciin BCTaTh HA TOYKY 3PEHHA IBOMOLUHOHHON TEOPHH
M HOIBITAaThCA HE IPOCTO 3a()UKCHPOBATh HAONIOZAEMBIS 3aKOHBI I10BEJIE-
HUSI, HO TIOTRITATHCS OOBSACHUTH M BBIBCCTH NPWHINIB WX BO3HMKHOBCHMSA
B KHMBOH NpHpOJE, TO JUIA ONMCaHUA cHMOHMOTHYECKoH asoTdukcamuy Mo-
»eT ObITh IPMMEHEeH NPHHLMINAILHO HHOI MaTeMaTH4decKuii annapar [4].

B camom aeste, azordukcauns, Kak THIMYHOE NAPHOE B3aUMO/IEHCTBHE,
MOXeT OBITh OIMCAHA B TEPMHUHAX COBMECTHOI'O (DPYHKIHOHHPOBAHHA IBYX
HC3aBHCHMEIX AKTHBHBIX arcHTOB, 0OPa3yIOIIHX CHMOWMO3, KaXblH M3 KO-
TOpbIX 00J1aiaeT cBOei cOOCTBEHHOM Lieliblo U COOCTBEHHLIMU MHTEPECAMU.
B paccmarpuBaeMoM ciyyae JaHHBIMH areHTaMu BeICTynawT 6o6oBoe pac-
Tenme u azordurcupyromue 6akrepun (puzobun). [pu mogobHOM moAXOIE
OTKPEIBACTCS] BO3MOKHOCTh HC TIPOCTO KOHCTATAIIHH BHIMMBIX TIPOSIBIICHHH
KOOIEPaTHBHOTO TOBENIEHNA, HO ¥ 00BACHEHHA JaHHOTO MPHpPOIHOro de-
HOMEHA, TO €CTb B ONPEASICHHOM CMbICJIE MPOCISKHBAHHE €0 IBOJIOLU-
OHHOT'O I'CHE3HMCA.

Bonee Toro, mpencrasnsiercs, uto 6060B0-pr30buansHOe B3auMoaeicT-
BHC MOXKCET CIYKHTh HCKITIOYHTEIBHO TIEHHBIM OOBEKTOM HCCICAOBAHUSA
BO3ZHUKHOBEHUS 110I00HOTO KOOTIEPATHBHOIO ITOBEIEHHS B IIHPOKOM KIlac-
Ce JKUBLIX cucTeM. M3BecTHO, YTO CBOOONHO KUBYLLIME PU300HH HE HYK-
JIAIOTCSl B CHMOMO3¢ € PACTCHWAMH JUIS MOJJCPIKAHUA CBOCH TOMYISAIHA, H
B 3TOM COCTOSIHHH OHH He 3aJIeHCTRYIOT SHEPreTHYECKH 3aTpaTHBIC MeXa-
HHU3MBI Qukcauuy arMocdepHoro asora. CymHocTs 0000BO-pH300HANIBHOTO
cuMOHO3a NPOSBIACTCS MMEHHO B TOM, 4TO OakTepuu BoipadaThIBAOT Jia-
OUIBHBIN a30T B KQUeCTBE CBOSOOPA3HON IUIATHI 33 CHAOKEHHE HX PACTeHH-
€M YIIICpOJOCOCPKAIIMMH TTUTATEIFHBIMH BEICCTBAMH (caXxapaMu H T.IL).

Hccnenorarre BOIPOCOB OAHOCTOPOHHEH MIH IBYCTOPOHHEH CTUMYIIS-
LIMH [10100HOr0 poja B3aUMOJCHCTBHUS, ONIpee/ieHue Haluuus WK OTCYT-
CTBHSl €OWHCTBEHHOTO «LEHTPA NPUHATHSA PELICHWH» B JAHHON CHCTEMe,



