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3.6. bernulis*) gantoleba
gansazRvra 3.6.1.
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3.6.1. balansis meTodi
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am gantolebas balansis gantolebas vuwodebT. swored is warmoadgens balansis meTodis maTematikur formulirebas. 

ganvixiloT ekologiis zogierTi maTematikuri mo​​deli, romelSic di​​​ferencialuri gantolebebi iqneba gamoyenebuli. am SemTxvevaSi dro​is cvlileba uwyvetad xdeba da ma​Te​matikuri mo​​delis saSualebiT dro​is nebismier momentSi ama Tu im populaciis Se​sa​xeb daskvnis ga​ke​Te​bis saSualeba gveqneba. SevniSnoT, rom maTematikuri mo​​delebis age​bi​sas Cven mier zemoT aRwerili balansis meTodi iqneba ga​mo​ye​ne​buli.

3.6.2. populaciis malTusis diferencialuri modeli
malTusis models safuZvlad udevs martivi debuleba _ po​pu​la​cia​Si in​di​vide​bis raodenobis cvlilebis siCqare t momentSi indi​vi​de​bis 

 rao​de​nobis pir​da​​pir​pro​por​ciulia.

vTqvaT, 

 raime populaciaSi individebis raodenobas war​moad​gens t mo​mentSi. Tu A im individebis raodenobaa, romlebic drois erTeul​​Si iba​de​bian, xolo B _ im in​di​vi​debis raodenoba, romlebic drois erTeul​Si kvde​bian, maSin balansis meTodis gaT​va​lis​winebiT Seg​viZlia davas​kvnaT, rom ar​sebobs sakmaod seriozuli safuZveli imis​Tvis, ra​Ta 

 sididis cvlilebis siCqare ganvsazRvroT Sem​de​gi di​feren​cia​lu​ri ganto​le​bis saSualebiT
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 Sesabamisad da​badebisa da sik​vdi​lianobis koeficientebia, romlebic cdiT – statistikur monacemTa gasaSualebiT dgindeba. amdenad, (3.6.5) gan​toleba Se​iZleba ase gadaiweros:
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[image: image84.wmf]2

1

N

N

dt

dN

×

=

a

,                           (3.6.8)

sadac 
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aRniSvna. maSin, radganac
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amrigad, 
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rogorc aRvniSneT, (3.6.6) gantoleba kargad aRwers zogierT po​pu​la​​ciaSi in​di​vid​Ta raodenobis zrdis dinamikas drois mcire mo​nakveT​Si. amis Semdeg am pro​ces​ze gav​le​nas axdens sakvebi resursebis nak​le​bo​ba, rac maTematikur mo​​dels Se​sam​Cnevad cvlis. am SemTxvevaSi SeiZ​le​ba populaciaSi garkveul doneze individTa raodenobis stabi​li​​za​cia moxdes, an es raodenoba SeiZleba regularul an arare​gu​la​rul fluq​tuaciebs ga​nicdides, an es raodenoba SeiZleba Semcirdes.

iseTi populaciis yofaqceva, romelSic individTa raodenoba gar​kveul mdgrad do​​ne​ze stabi​li​zirdeba, xSirad aRiwereba Semdegi lo​jis​tikuri gantolebis saSua​le​biT:
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 garkveuli cdiseuli mudmivebi. (3.6.12) gan​to​leba ber​nu​lis (3.6.1) gantolebisa da rikatis (ix. SeniSvna 3.6.2) gan​tolebis ker​Zo SemTxvevaa.

(3.6.12) gantoleba warmoadgens umartives diferencialur gan​to​le​bas, ro​mel​sac Sem​de​gi ori mniSvnelovani Tviseba gaaCnia:

1) x-s mcire mniSvnelobebisTvis (3.6.12) gantolebis amonaxsni uax​lov​​deba (3.6.6) gan​tolebis amonaxsns da aqvs eqsponencialuri xa​sia​Ti.

2) t-s zrdasTan erTad 
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sawyisi pirobiT.

(3.6.16), (3.6.17) warmoadgens epi​demiis gavrcelebis umartives mo​dels, rom​lis sa​Su​a​le​biTac drois nebismier t mo​men​tSi daavadebuli ada​mianebis ra​odenobis gansazRvra SeiZleba.
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marTlac, Tu gamoviyenebT (3.1.13) formulas, gveqneba, rom
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gamomdinareobs (3.6.19).

gavaanalizoT miRebuli formula. t-s zrdasTan erTad wiladis mniS​​vne​li mcirdeba, e. i. 
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davuSvaT, rom im SemTxvevaSi, rodesac daavadebulTa 
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diferencialur gantolebas.

davuSvaT, rom im individTa raodenobis cvlilebis siCqare, rom​le​bic daa​va​de​bulTa jgufs miekuTvnebian, magram gamojanmrTeldnen, pro​por​ciulia am jgufSi in​di​videbis raodenobisa da 
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(3.6.21) da (3.6.22) gantolebebSi proporciulobis 
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dabolos, Tu CavTvliT, rom gamojan​mrTe​le​buli individebi imu​ni​tets iZe​nen, maSin jan​mrTe​li individebis (romlebsac am daavadebis mi​​marT imu​ni​te​ti gaaCniaT) raode​no​bis cvlileba SeiZleba Semdegi gan​to​lebiT aRvwe​roT:
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miviReT (3.6.21)-(3.6.23) diferencialur gantolebaTa sistema (ix. $3.7). gan​vi​xi​loT ko​Sis amo​ca​na am gantolebaTa sistemisTvis (TiToeul jgufSi indi​vi​d​Ta ra​odenoba sawyis mo​men​tSi):
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(3.6.21)-(3.6.24) amocana epidemiis gavrcelebis maTematikur mo​​​dels war​​mo​adgens gar​kve​ul SezRudvebSi, romelTa Sesaxebac zemoT gvqonda la​​pa​ra​ki. cxadia, rom am gan​to​le​bebidan SegviZlia nebismieri Sev​cva​loT (3.6.20) gan​tolebiT. kerZod, Tu amovxsniT (3.6.21) da (3.6.22) gan​tolebebs, 
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