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W3ydyeHa JQuUHAMHMKa DKOJIOIMYECKOTO COCTOSIHMS IIOYBEHHO-PACTUTEIBHBIX CHCTEM
UYepnbix 3emenb KanMbikuu. MexaHu3M pa3pylieHHsT ¥ BOCCTAaHOBJICHMS IaCTOMII
IPEJCTaBICH B NPUOIMIKEHUM OJHOPOAHBIX M HEOAHOPOAHBIX MAapKOBCKUX IPOLIECCOB.
OproIu4HOCTh TOBEICHHUS JSKOCHCTEM mpenonpenenuia 3()(EeKTHBHOCTE TPUMEHEHUS
MaTEeMaTUYECKOro ammapara nened MapkoBa INpu MOJEIMPOBAaHUM CYKLECCHOHHOMN
JUHAMHKUA W COCTaBIEHUM MNPOTHO30B. CpaBHEHUE CTAlMOHAPHBIX paclpeaeaeHui
9KOCUCTEM, IIOJIy4EHHBIX M3 MAaTPULl C BBICOKMMHU CTEIECHSIMH, I03BOJIWIO BBIIBUTH
HEJIMHEWHOCTh JUHAMHMKU HUX (PYHKIMOHUPOBAHUS M OINPEAEIUTh OCOObIE TOYKU (TOUKH
oudypkauuit). IlosBumack BO3MOXKHOCTb ONpPENEIUTh BpeMsl JKU3HU  YCTOWYMBOIO
(YHKIMOHMPOBAHUSI PACTHUTEIBHBIX COOOIIECTB Ha MAcTOMIIAX. YCTaHOBJIEHO, YTO
JUHAMUYecKas MoOJedb Ha 0a3e »JSproJuveckux MaTpul] CHOcOOHA OCYIIECTBIAThH
JOATOCPOYHBIE TPOTHO3bI. CaenaH BBIBOJ O TOM, YTO TOYKM OW]ypKamuu CBS3aHBI C
CYKLIECCUOHHOW JIMHAMMKOH 3KOocHCTeM. BbIsiBiIeHHas (QYHKUMOHAJbHAs CBS3b MEXKAY
IUIOLIA/IbI0 MACTOMI M KMBOTHOM Harpy3kod IO3BOJIMIA ONPEAETUTb IpelNeibl Harpy3Ku
9KOocUCTeM YUEpHBIX 3eMellb, OIPENEINB IPAKTUUECKYIO0 CTOpOoHY HMcciaenoBanui. [lokasaHo,
yro MapkoBckue nenu (ML) MoOXXHO HpUMEHSTh B YIpPaBJIEHUU IWHAMUKON KOPMOBBIX
3aracoB NacTOMIL IPU PELIEHUH MPOOJIEM PAIMOHAIBHOTO TPUPOIOTIOIB30BaHHUS.

Kniouesvie  cnoséa: MaTeMaTH4eCKOE  MOJECIHMPOBAHHME, CYKLECCHOHHBIE  IEPEXOJBI,
MapKOBCKHE 1IN, THHAMUKA U 3BOJIOIMS NAaCTOUIIIHBIX CUCTEM, SIKOCUCTEMA.



ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2017, Vol. 1, No. 4, P. 5-22
DYNAMICS OF ECOSYSTEMS AND THEIR COMPONENTS
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The dynamics of the ecological state of soil-vegetation system (SVS) of the Chyornye Zemli
of Kalmykia is studied. The mechanism of destruction and reconstruction of pastures is
presented in the approximation of homogeneous and nonhomogeneous Markov processes.
Ergodicity behavior of ecosystems predetermined the efficiency of application of
mathematical apparatus of Markov chains (MC) in modeling the successional dynamics and
forecasting. Comparison of stationary distributions of ecosystems obtained from matrices of
high degree identified the nonlinearity of the dynamics of their operation, and determined
singular points (points of bifurcation). It became possible to determine the lifetime of stable
functioning of plant communities on pastures. It is ascertained that the dynamic model based
on ergodic matrices is capable of long-term forecasting. It is concluded that the bifurcation
points are associated with the successional dynamics between ecosystems. The identified
functional link between the pasture area and animal load allowed the determination of the
limits of loading on ecosystems of Chyornye Zemli and the identifying of the practical aspect
of research. It is shown that Markov chains can be used in managing the dynamics of the
fodder resources of pastures when development of problems of rational nature use.
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