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Pekoncmpykuyus mamemamuueckKux mooenell ¥Cueblx CUCHeEM: NPOd1emMbl U NePCneKmUEbl
Jlamma C.A.
HNucturyt muronorun u renetuku CO PAH, HoBocubupck, Poccust
lashin@bionet.nsc.ru

buonoruueckrue CUCTEMBI — 3TO CJIOKHBIE HEPAPXUUECKUE CUCTEMBI, (DYHKIIMOHUPYIOIINE Ha
pasHBIX ypOBHSX OWOJOTMUECKOW OpraHu3ali — OT MOJEKYJISPHO-TEHETUYECKOTO 10
9KOCUCTEMHOT0 U OHOIEeHOTHUYECKOTO. KiTtoueBbIM CBOMCTBOM OMOJIOTHUYECKUX CHCTEM SIBIISIETCS UX
CIIOCOOHOCTh K 3BOJIIOLIMM, TO €CTh IOCTENEHHOMY M3MEHEHHWIO UX CBOWCTB B POy IMOKOJICHUMN
KUBBIX OpraHu3MoB. MccienoBanue MEXaHH3MOB, JIEKAIINX B OCHOBE 3BOJIOIMOHHBIX MPOIECCOB,
SIBJISIETCSL OJTHOM M3 BaXKHEMINIMX 3a]lady COBPEMEHHOM OMOJIOTHH, JJIsi PEIICHHsS] KOTOPOH 3a4acTyro
MIpUBJIEKAETCS anmnapar Jpyrux Hayk — GU3UKH, MaTeMaTHKU, HTHPOPMATHKH.

B nokmaze mpencTaBieHbl METOIBI MOJICIMPOBAHUS (DYHKIMOHHPOBAHHUS W HBOJIOIHH
KOMIUIEKCHBIX OMOJIOTUYECKUX CHCTEM, YYHTHIBAIOT B paMKax OJHOM MoOJeIr MaKCHMajbHO
UIMPOKUN  CIEKTp ypOBHEH OHMOJOTMYECKOW OpraHum3anuu  (MOJIEKYJISIPHO-T€HETUYECKH,
MeTa0OIMYeCKUA, KIIETOYHBIN, TOMYJISIIIMOHHBIA U SKOJIOTHYECKUN YPOBHHU). MeToIbI peaan30BaHbl
B BH/JIE IPOrpaMMHBIX KoMIUIiekcoB «[ ammonnneiii OBomonnonHelii Koncrpykrop 3D» (I'OK 3D) n
«JInmmonaneii  DBomonnoHHbI KoncTtpykTop» (IJK), «Population Genetics of Deafness —
Simulator» u «Microcosmy. KirtoueBoli 0COOEHHOCTBIO TIPEATIOKEHHBIX METOJIOB SIBISIETCS TO, YTO
KOHCTPYHpPYEMbIE MOJIENH O00JIaJal0T MHOTOCIOWHOW apXuTeKTypou. Ilpu 3TOM Kakmpiii cioit
MpeiCTaBIsieT COOOM MOAMOJENb, OTBETCTBEHHYIO 3@ OIMCAaHHE ONPEJCICHHOTO YPOBHS
OHMOJIOTMYECKONH OpraHM3alllK: TeHETUYECKOro, METabOoIMYeCcKOro, MOMyIIIHOHHOTO W, HaKOHEIl,
JKOJIOTUYECKOIO YPOBHEM.
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Reconstruction of mathematical models of living systems: problems and prospects
Lashin S.A.
Institute of Cytology and Genetics of SB RAS, Novosibirsk, Russia
lashin@bionet.nsc.ru

Biological systems are complex hierarchical systems functioning at different levels of
biological organization, from the molecular-genetic to the ecosystem and biocenosis. A key feature
of biological systems is their ability to evolve, that is, to gradually change their properties over
generations of living organisms. The study of the mechanisms underlying evolutionary processes is
one of the most important tasks of modern biology, which often involves the apparatus of other
sciences — physics, mathematics, and computer science.

Here we present methods for modeling the functioning and evolution of complex biological
systems, which take into account the widest possible range of levels of biological organization
(molecular-genetic, metabolic, cellular, population and ecological levels) within the framework of a
single model. The methods are implemented in the form of software packages “Haploid
Evolutionary Constructor 3D” (HEC 3D) and “Diploid Evolutionary Constructor” (DEC),
“Population Genetics of Deafness — Simulator” and “Microcosm”. The key feature of the proposed
methods is that the constructed models have a multilayer architecture, with each layer being a
submodel responsible for describing a certain level of biological organization: genetic, metabolic,
population and, finally, ecological levels.
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