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7. biologiuri procesebis zogierTi diferencialuri modeli. martivi diferencialuri gantolebebi
7.1. populaciis raodenobis dinamikis modeli
populaciis raodenobis dinamika (e.i., cocxal individTa saerTo raode​no​bis cvli​leba populaciaSi Sobadobisa da sikvdilianobis gaTvaliswine​biT) erT-erTi um​niSvnelovanesi sakiTxia populaciis ekologiaSi. Tu populacias izoli​re​bu​lad, kvebis resursebs ganusazRvrelad, xolo axali Taobis nazrds zrdasrul in​​dividTa raodenobis proporciulad CavTvliT, maSin populaciis raodenobis di​na​mika xasiaTdeba
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diferencialuri gantolebiT, sadac
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populaciis raodenobaa drois t momentSi, 
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 proporciulobis koeficientia. (7.1.1) warmoadgens martivi diferencialuri gantolebis [radgan ucnobi funqcia di​ferencialis (gawarmoebis) niSnis qveSaa, mas diferencialuri gantoleba ewo​de​ba] magaliTs. vTqvaT, 
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da vipovoT populaciis 
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 raodenoba drois 
[image: image8.wmf]0

t

t

>

 momentSi. (7.1.1)-dan gveqneba
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vaintegroT (7.1.3) 
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potencirebiT da (7.1.2)-is gaTvaliwinebiT miviReT, rom
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(7.1.2) pirobas sawyisi piroba ewodeba, xolo (7.1.1), (7.1.2) amocanas _ koSis*) amocana. amrigad, am ukanaskneli amocanis amonaxsni vipoveT (7.1.4) saxiT.

7.2. ferxiulst-perlis modeli populaciis raodenobis dinamikaSi
populaciis dinamikis ufro zust aRweras iZleva ferxiulst-perlis gan​to​leba, romelic miRebulia 1845 wels. is iTvaliswinebs populaciaSi SidasaxeobaTa konkurencias, romelic populaciis zrdis siCqaris aferxebs, rac bevri mizeziT aixsneba: brZoliT adgilisa da sakvebisTvis, infeqciis gavrcelebiT da a. S.

am gantolebas aqvs


[image: image16.wmf]dx

dt

x

x

=

-

g

d

2


saxe, sadac 
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 populaciaSi SidabrZolis koeficientia, romelic sxvadasxva po​pu​la​ciisTvis sxvadasxvaa.

7.3. epidemiaTa Teoriis diferencialuri modeli
vTqvaT, infeqciis gadacemis procesi bevrad ufro swrafia, vidre avadmyofobis mim​dinareoba. Cven gvainteresebs infeqciis gadacemis procesis Seswavla. vuSvebT, rom daavadebuli individebi koloniidan ar gadian da infeqcias janmrTel in​di​vi​debs gadascemen.

vTqvaT a _ inficirebulTa raodenoba, xolo n arainficirebulTa raodenobaa saw​yisi momentisTvis.
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 _ arainficirebulTa raodenoba, xolo
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inficirebulTa raodenobaa drois t momentisTvis. cxadia, yvela momentisTvis 
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*) Sualedidan adgili aqvs
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tolobas.

radganac infeqcia inficirebulTa da arainficirebulTa Sexvedris dros ga​da​e​ce​ma, amitom arainficirebulTa raodenoba SexvedraTa raodenobis, e. i., xy nam​rav​lis proporciulad klebulobs. amitom arainficirebulTa raodenobis Semcirebis siC​qare
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sadac 
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 proporciulobis koeficientia. (7.3.1)-dan ganvsazRvroT y-is mniSvneloba da CavsvaT (7.3.2)-Si, miviRebT
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7.4. populaciis malTusis diferencialuri modeli
malTusis models safuZvlad udevs martivi debuleba _ populaciaSi indivi​de​bis raodenobis cvlilebis siCqare t momentSi individebis 
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 raodenobis pir​da​pirproporciulia.

vTqvaT, 
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 raime populaciaSi individebis raodenobas warmoadgens t momen​tSi. Tu A im individebis raodenobaa, romlebic drois erTeulSi ibadebian, xolo B _ im individebis raodenoba, romlebic drois erTeulSi kvdebian, maSin balansis me​Todis gaTvaliswinebiT SegviZlia davaskvnaT, rom arsebobs sakmaod seriozuli sa​fuZveli imisTvis, raTa 
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 sididis cvlilebis siCqare Semdegi
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diferencialuri gantolebis saSualebiT ganvsazRvroT, sadac
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Sesabamisad dabadebisa da sikvdilianobis koeficientebs warmoadgenen. (7.4.1) gan​to​leba SeiZleba ase gadaiweros
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7.5. “mtacebeli _ msxverplis” maTematikuri modeli
$7.4-Si arsebiT cvladad miviReT ama Tu im populaciaSi individebis raodenoba da SevecadeT, Segveqmna romelime erTi calkeuli populaciis ganviTarebis ma​Te​ma​ti​kuri modeli im pirobiT, rom populacia izolirebulia.

axla gadavdgaT Semdegi nabiji da ufro metad davuaxlovdeT realur situ​a​ci​as.

ganvixiloT ori saxeobis urTierTqmedeba. SeviswavloT ori “izolirebuli” po​pulaciis ganviTarebis dinamika sxvadasxva faqtorebis gaTvaliswinebiT.

sxvadasxva saxeobis or populacias Soris urTierTqmedebis meqanizmebi SeiZleba sam kategoriad davyoT:

a) konkurecia, rodesac erTi saxeobis ganviTareba damTrgunvel zegavlenas ax​dens meoris ganviTarebaze;
b) komensalizmi, rodesac erTi saxeoba meoris ganviTarebis stimulirebas ax​dens;
g) mtacebloba, rodesac erTi saxeoba (“mtacebeli”) meore saxeobiT (“msxver​pliT”) ikvebeba da, maSasadame, misi raodenobis Semcirebas iwvevs, xolo “msxver​pli” xels uwyobs “mtaceblebis” raodenobis zrdas.

Cvens mizans ar Seadgens saxeobaTa urTierTqmedebis am meqanizmebis detaluri gan​xilva. SevecdebiT, maTematikuri modelis saSualebiT aRvweroT iseTi ori sa​xe​obis populaciis ganviTarebis dinamika, romlebic erTmaneTTan “mtacebeli _ msxver​plis” principiT urTierTqmedeben.

maTematikuri modelis Sedgenisas vigulisxmebT, rom rom msxverpls yovelTvis aqvs sakvebis mopovebis saSualeba, xolo yoveli Sexvedrisas mtacebeli auci​leb​lad klavs msxverpls, romelic misi erTaderTi sakvebia. cxadia, rom am daSvebis Se​degad miviRebT sakmaod “idealizebul” models, romlis gamoyenebac mxolod zo​gierT SemTxvevaSi SeiZleba, Tumca am modelis saSualebiT SesaZlebelia bevri saintereso, praqtikisTvis mniSvnelovani daskvnis gakeTeba.

Tu am situacias ganvixilavT, cxadi gaxdeba, rom mtaceblebis raodenoba manam ima​tebs, sanam maT sakmarisad aqvT sakvebi, e. i., sanam msxverpli sakmarisi rao​de​no​biTaa. bolos da bolos dadgeba momenti, rodesac mtaceblebis zegavleniT msxver​plis raodenoba imdenad Semcirdeba, rom dros mtaceblebs sakvebi ar eyo​faT da daiwyeba maTi raodenobis Semcireba. es iqamde migviyvans, rom mtaceblebis ra​odenobis Semcirebis gamo daiwyeba msxverplis raodenobis mateba. es kvlav mis​cems stimuls mtaceblebis raodenobis zrdas da a. S. cikli kvlav ganmeordeba. “mta​cebeli _ msxverplis” tipis urTierTqmedeba sakmaod xSirad gvxvdeba sxva​da​sxva praqtikuli amocanis Seswavlisas. problemis aqtualurobis gamo misi Ses​wav​la bolo periodSi rogorc ekologiis, ise sxva dargis mecnierebis, maT Soris ma​TematikosTa, yuradRebis centrSi moeqca.

aRvniSnoT
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Sesabamisad mtaceblisa da msxverplis raodenoba t momentSi. imisTvis, rom Camo​va​ya​liboT maTematikuri modeli, romelic garkveul miaxloebaSi aRwers popu​la​cia​Si individTa raodenobis cvlilebis dinamikas, gavakeToT ramdenime daSveba, rom​le​bic amocanas gaamartiveben. jer erTi, davuSvaT, rom rom im SemTxvevaTa ra​o​de​no​ba, rodesac mtacebeli msxverpls klavs, damokidebulia maT SexvedraTa six​Si​re​ze. CavTvaloT, rom es sidide xy namravlis proporciulia. meore, ugu​le​bel​vyoT is dro, romelic mtace​bels msxverplis SesaWmelad sWirdeba. rac Seexeba bu​​nebrivi Sobadobisa da sikvdilianobis pirobebSi populaciis raodenobis cvli​le​bas, is (7.4.2) saxis logisturi gantolebebis saSualebiT aRvweroT.

(7.4.2) saxis logisturi gantolebebis saSualebiT miviRebT, rom orive po​pu​la​ciaSi individTa raodenobis cvlileba aRiwereba Semdegi
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diferencialur gantolebaTa sistemis saSualebiT, sadac a, b, c da d garkveuli dadebiTi mudmivebia.

(7.5.1) da (7.5.2) gantolebebi pirvelad gamoyvanili iqna 1925 w. da cnobilia lotka-volteras*) gantolebebis saxelwodebiT.
*) o. l. koSi (1789 _ 1857) _ frangi maTematikosi


*) �EMBED Equation.3��� Sualedi erTi Taobis sicocxlis xangrZliobaze naklebi unda iyos.


*) v. voltera (1860 _ 1940) _ italieli maTematikosi
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