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qliavis nayofWamias ZiriTadi maregulirebeli faqtorebis
gansazRvra maTematiuri modelirebis gamoyenebiT

TinaTin gogiSvili–soflis meurneobis akademiuri doqtori,
teqnikuri universitetis asocirebuli profesori

sakvanZo sityvebi: qliavis nayofWamia, ricxovnoba, maregulirebeli faqtorebi,
modelireba.

referati

sasoflo–sameurneo kulturebze gavrcelebuli mavne mwerebis winaaRmdeg brZolisaTvis
didi mniSvneloba aqvs maTi ricxovnobis maregulirebeli ZiriTadi faqtorebis gansazRvras.
aRniSnuli sakiTxis gadasaWrelad warmatebiT gamoiyeneba maTematikuri modelireba. es meTodi
saSualebas iZleva gadavWraT iseTi sakiTxebi, romlebic moiTxovs mravali faqtoris
gaTvaliswinebas. mavneblis ricxovnobis maregulirebeli faqtorebis gansazRvrisaTvis war-
modgenil naSromSi maTematikuri modelireba gamoyenebulia xexilovani kulturebis iseTi
saSiSi mavneblis magaliTze, rogoric aris qliavis nayofWamia.

aRniSnuli sakiTxis gadasaWrelad Sedgenilia biologiuri sistemis konce-
ftualuri anu simboluri modeli, romelic Sedgeba 10 elementisagan da warmoadgens
sistemis Semadgeneli cvlilebis, anu elementebis sias. modeli asaxavs elementebs

Soris arsebul mizezobriv–Sedegobriv kavშirebs. Sesabamisi gardaqmnebis Sedegad,

monacemebი gadayvanilia struqturul modelSi da warmodgenilia matricis saxiT, ris

Sedegadac gamovlenilia is ZiriTadi faqtorebi, romlebic gavlenas axdens qliavis

nayofWamias ricxovnobaze. esenia–matlebis gamozamTrebis  pirobebi, damcavi RonisZi-

ebebi (agroteqnikuri, qimiuri da sxva), გაmozamTrebuli matlebis raodenoba, kli-
maturi pirobebi.

qliavis nayofWamia xexilovani kulturebis erT–erTi saSiSi mavnebelia. igi sa-
qarTveloSi yvelgan didi raodenobiT aris gavrcelebuli; yvelaze metad azianebs
qliavs, Semdeg tyemals, bals da atams. es mavnebeli mosavals 25–40%–iT amcirebs da
mniSvnelovnad auaresebs mis xarisxs; zamTrobs zrdasruli matlis saxiT; igi xis
qveS binadrobs, parkebSi. erT adgilze 10–20 parki gvxvdeba. gazafxulze, 16–17°C°
temperaturis dros, matli iWuprebs. ivnisis dasawyisSi gamofrindeba pepela, romelic
2–3 dRis Semdeg iwyebs kvercxis debas nayofebze, foTlebsa da yunwebze. pirveli
Taobis kvercxis produqcia 35–60 calia, meoris – 57–80. axalgamoCekili matli
nayofSi Sedis da misi rbilobiT ikvebeba. dazianebul adgils eqskrementebiT avsebs.
aseTi nayofebidan gamoedineba webo; xSirad nayofebi naadrevad mwifdeba, mowiTalo–
iisferi xdeba da cviva [1].

mcenareebze gavrcelebuli mavne mwerebis winaaRmdeg warmatebuli brZolisaTvis
aucilebelia maTi ricxovnobis maregulirebeli ZiriTadi faqtorebis dazusteba.
aRniSnuli sakiTxis gadasaWrelad gamoiyeneba maTematikuri modelireba. es meTodi
saSualebas gvaZlevs,  gadavwyvitoT iseTi sakiTxebi, romlebic moiTxoven mravali fa-
qtoris gaTvaliswinebas.

mcenareTa dacvaSi maTematikuri modelirebis gamoyeneba mWidrod aris daka-
vSirebuli mavne organizmebis gamokvlevebis racionaluri sistemis SedgenasTan,
romelic cnobilia sistemuri analizis saxelwodebiT [2,3].

ama Tu im procesis maTematikuri modelis arsi mdgomareobs, upirveles yovlisa,
gamokvlevebis daCqarebasa da im Sedegebisi miRebis SesaZleblobaSi, romelTa
mopoveba ar xerxdeba eqsperimentebis Cveulebrivi, tradiciuli meTodebiT. ra Tqma
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unda, modelirebas ar SeuZlia Secvalos realuri eqsperimenti, magram gvexmareba,
CavataroT igi ufro efeqturad da igive Sedegebi miviRoT cdebis naklebi
raodenobiT. im SemTxvevaSi ki, rodesac mkvlevari moklebulia biologiuri sistemis
detalur informacias, maTematikur modelirebas gansakuTrebuli mniSvneloba eniWeba.
modelireba aadvilebs eqsperimentuli monacemebis interpretacias da saSualebas gva-
Zlevs, ukeT ganvazogadoT miRebuli Sedegebi [4,5,6]. am mimarTulebiT, msoflios
masStabiT, mravali saintereso kvlevaa Catarebuli [3,5,7,8,9].

mavne mwerebis ricxovnobis maregulirebeli faqtorebis gansazRvrisaTvis maTe-
matikuri modelirebis gamoyenebis mizanSewoniloba Cven daavadgineT swored qliavis
nayofWamias magaliTze, rogorc erT–erT didi zianis momtan mavnebelze.

modelebis damuSavebisas gaviTvaliswineT misi ori etapi – pirveli Teoriuli
sawyisebi, meore – mizezobriv–Sedegobrivi. maTematikurma modelirebam gamoyeneba
hpova modelirebis pirvelsave  etapze, es aris, upirveles yovlisa, samuSao
hipoTezebi da misi ZiriTadi elementebi. gamoviyeneT mravaljeradi korelaciebi.
logikuri modelebis meore etapze SevadgineT Sesaswavli modelis sqema, masze
moqmedi faqtorebidan gamovyaviT  ufro mniSvnelovani, rac ganvaxorcieleT
urTierTkavSiris matricebis analiziT da Sesabamisi statistikuri damuSavebiT;
TviTon matrica ki gvevlineba logikur modelad da misi gaumjobesebis saSualebad.
[2,3,4,5].

Tavdapirvelad SevadgineT sistemis konceftualuri anu simboluri modeli,
romelic warmoadgens sistemis Semadgeneli cvladebis, anu elementebis sias da
asaxavs maT Soris arsebul mizezobriv–Sedegobriv kavSirebs. (ixileT cxrili)

cxrili
qliavis nayofWamias maregulirebeli faqtorebis

ganmsazRvreli modeli

sistemis Semadgeneli elementebi (cvladebi) romel elementze axdens
gavlenas

1. mavneblis gamozamTrebis pirobebi
2. mavneblis bunebrivi sikvdilianoba
3. entomofagebis ricxovnoba
4. nayofis simwifeSi Sesuli
5. damcavi RonisZiebebi
6. mkvebavi mcenareebi
7. sakvlev periodSi klimaturi pirobebi
8. gamozamTrebuli matlebis raodenoba
9. dasaxlebis sixSire
10. mavneblis fiziologiuri mdgomareoba

2, 8, 9, 10
3, 8, 9
9
5,10
3, 9, 10, 8
2, 9, 10
2, 3, 5, 8, 9, 10
2, 3, 5, 9
2, 3, 5
2, 8, 9

aRniSnul modelSi cxrilis marcxena mxares movaTavseT sistemis Semadgeneli
elementebis sia. aseTi elementebi Cvens mier Sedgenil modelSi aris–10. marjvena
nawilSi ki Camowerilia im elementebis rigiTi nomrebi, romlebzec gavlenas axdens
esa Tu is elementi. cxrilSi pirvel nomrad aris mavneblis gamozamTrebis pirobebi.
igi gavlenas axdens Semdeg elementebze–mavneblis bunebrivi sikvdilianoba, ga-
mozamTrebuli matlebis raodenoba, dasaxlebis sixSire da mavneblis fiziologiuri
mdgomareoba. (2, 8, 9, 10 elementebi).

meore nomrad aRebuli gvaqvs mavneblis bunebrivi sikvdilianoba, igi gavlenas
axdens entimofagebis ricxovnobaze (3 elementi) gamozamTrebuli matlebis rao-
denobaze (8 elementi), mavneblis dasaxlebis sixSireze (9 elementi), rac logikuria,
radgan mavneblis maRali sikvdilianobis pirobebSi, entomofagebs akldebaT sakvebi
da maTi raodenoba mcirdeba. aseve, rac metia mavneblis sikvdilianoba, miT naklebi
matli gamoizamTrebs, xolo dasaxlebis sixSire iklebs. mesame nomrad aRebuli gvaqvs
entomofagebis ricxovnoba, igi gavlenas axdens mavneblis dasaxlebis sixSireze
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(elementi 9). meoTxe nomrad aris nayofebs simwifeSi Sesvlis vadebi, romelic
gavlenas axdens damcavi RonisZiebebis Catarebis vadebze (agroteqnikuri, qimiuri da
sxva) da mavneblis fiziologiur mdgomareobaze (5, 10 elementebi).

mexuTe elementi aris damcavi RonisZiebebi (agroteqnikuri, qimiuri da sxva). igi
gavlenas axdens 3, 8, 9 da 10 elementebze (entomofagebi, dasaxlebis sixSire,
mavneblis fiziologiuri mdgomareoba, gamozamTrebuli matlebis raodenoba. meeqvse
elementi aris mkvebavi mcenareebi. igi gavlenas axdens mavneblis bunebriv
sikvdilianobaze (2), dasaxlebis sixSireze (9), da mavneblis fiziologiur
mdgomareobaze (10), radgan, erTis mxriv, sxvadasxva kulturaze  mavneblis bunebrivi,
sikvdilianoba sxvadasxvaa, gansxvavebulia agreTve dasaxlebis sixSire da icvleba
mweris fiziologiuri mdgomareobac. meSvide elementi aris sakvlev periodSi
klimaturi pirobebi. igi gavlenas axdens yvelaze met elementebze (2, 3, 5, 8, 9, 10)
merve elementi – gamozamTrebuli matlebis raodenoba – gavlenas axdens mavneblis
bunebriv sikvdilianobaze (2), entomofagebis ricxovnobaze (3), damcavi RonisZiebebis
Catarebis saWiroebaze (5) da dasaxlebis sixSireze (9).  me–9–e elementi (dasaxlebis
sixSire) gavlenas axdens mavneblis bunebriv sikvdilianobaze (2), entomofagebis
ricxovnobaze (3) da damcavi RonisZiebebis Catarebis saWiroebis dadgenaze (5). me–10–e

cvladi–mavneblis fiziologiuri mdgomareoba–gavlenas axdens: bunebriv sikvdi–
lianobaze (2), gamozamTrebuli matlebis raodenobaze (8) da dasaxlebis sixSireze (9).

Sesabamisi gardaqmnebis Sedegad, simboluri modeli gadaviyvaneT struqturul
modelSi da warmovadgineT matricis xasiaTi. Semdeg CavatareT matricis mowesrigebis
procesi, riTac davadgineT calkeuli cvladis roli sistemaSi.

daskvna: sabolood davadgineT, rom qliavis nayofWamias ricxovnobis
maregulirebel faqtorebs Soris ZiriTadia is faqtorebi, romlebic sistemaSi
Semaval yvelaze met elementze axdens gavlenas. esenia–mavneblis gamozamTrebis
pirobebi, damcavi RonisZiebebi (agroteqnikuri, qimiuri da sxva), mavneblis
ganviTarebis periodis klimaturi pirobebi, gamozamTrebuli matlebis raodenoba.

logikuria, rom daisvas sakiTxi–ratom ar aris qliavis nayofWamias ricxovnobis
ZiriTad maregulirebel faqtorebs Soris entomofagebi. es aixsneba im garemoebiT,
rom saqarTveloSi dReisTvis mavne mwerebis winaaRmdeg ZiriTadad gamoiyeneba
Zliertoqsikuri qimiuri naerTebi–inseqticidebi, romlebic mavne mwerebTan erTad,
anadgurebs sasargeblo mwerebsac–entomofagebs, amitom maTi gavlena mavne mwerebis
da maT Soris qliavis nayofWamias, rogorc maregulirebeli faqtoris, gavlena
umniSvneloa.
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Determination of Regulatory Factors of the Quantity of Plum Fruit Moth (Laspeyresia
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Abstract
Precise determination of factors regulating the quantity of pests spread to plants is of great importance in

the fight against such pests. Mathematical modeling, in particular, systematic analysis can be used to solve

this problem; the approach mentioned in the work is used to specify the main regulatory factors of the

quantity of plum fruit moth.

For this purpose, a list of variables or elements comprising the system is first compiled and reflects the

cause-and-effect relationships between them. Such variables or elements are separated by a total of 10. As a

result of corresponding transformations, the symbolic model is transformed into a structural model and is

represented as a matrix, which is used to define the role of a particular variable in the system.

As a result of calculations performed, it is specified that the main factors regulating the quantity of plum fruit

moths are the wintering conditions of the pest, the number of wintering worms, protective measures (agro-

technical; chemical, etc.) and the climatic conditions of the study period.


