
53

საერთაშორისო სამეცნიერო-
პრაქტიკული კონფერენცია

ევროპული ინტეგრაცია და ევროპული ინტეგრაცია და 

საქართველოსაქართველო

ეკონომიკისა და ბიზნესის 

აქტუალური პრობლემები 

გლობალიზაციის 

თანამედროვე პირობებში

თეორია, მეთოდოლოგია, 
სისტემური პრობლემები

mosaxleobis migraciis 
gravitaciuli
modelebis Sesaxeb

goCa TuTberiZe 

ეკონომიკურ მეცნიერებათა დოქტორი, 
ევროპის სასწავლო უნივერსიტეტის პროფესორი, პრორექტორი

qeTevan fifia

სამცხე-ჯავახეთის სახელმწიფო უნივერსიტეტის დოქტორანტი

givi raqviaSvili 

ფიზიკა-მათემატიკის აკადემიური დოქტორი, 
ილიას სახელმწიფო უნივერსიტეტის ასოცირებული პროფესორი

paata kunWulia, 

ეკონომიკის აკადემიური დოქტორი,
თბილისის ღია სასწავლო უნივერსიტეტის ასოცირებული პროფესორი

sakvanZo sityvebi:

mosaxleobis migracia, gravitaciuli modeli, saqarTvelos mosaxleobis 
dinamika

statiis mizania migraciis fenomenis 

gan xilva fizikuri meTodebiT. interre-

gionalur, intersaxelmwifoebriv da inter-

kontinentalur migraciebs aqvT istoriuli 

da politikuri mniSvneloba, magram gansak-

uTrebiT sainteresoa is ekonomikuri Sede-

gebi, romlebsac iwvevs adamianTa am masebis 

moZraoba maT samSoblo qveyanasa da re-

gionSi, da Semdeg, im qveyanaSi, sadac isini 

midian da xSirad samudamodac. es pro-

cesebi dakavSirebulni arian ekonomikuri 

ganviTarebis progresTan da xSirad - re-

gresTanac, gansakuTrebiT, im qveyanaSi, 

saidanac migracia xdeba. yvelaze dam-

Rupvelia ganviTarebadi qveynebidan maRali 

xelfasisa da muSaobis ukeTesi pirobebis 

saZieblad ganviTarebul qveynebSi kvalifi-

ciuri muSaxelis - mecnierebis da a.S. mi-

gracia, ramac miiRo saxelwodeba “tvinebis 

gadineba”. Cven ar vexebiT am problemis 

eTikur aspeqtebs, kerZod, qveynis mier im 

specialistebis dakargvas, romelzec qvey-

anam bevri fuli daxarja, da, miuxedavad 

imisa, rom es gasvla mcirericxovania, mas 

seriozuli uaryofiTi Sedegebi aqvs.

masobrivi migraciis, gansakuTrebiT, 

SromiTi migraciis mizezebi mravalgvari 

da uaRresad diversificirebulia. qvemoT 

Cven CamovTvliT migraciis ZiriTad tipebs 

mcire Seqcevadi migraciebis - mag., sezon-

uri, turistuli da sxva gamoklebiT. Tu 

ar CavTvliT istoriis udides migraciebs 

(mag., barbarosTa Semosevebs), da migra-

ciebs, romlebic gamowveulia bunebrivi 
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katastrofebiT, socio-politikuri kon-

fliqtebiT, omebiT da a.S., maSin SeiZleba 

vTqvaT, rom arsebobs migraciis ori ZiriT-

adi saxeoba:

1)  migracia, romlis mizania cxovrebis 

ufro maRali standarti, ukeTesi ga-

naTleba, saqmianobis Secvla da a.S;

2)  dausaqmebeli an arakvalificiuri an 

dabalkvalificiuri populaciis mi-

gracia, romelsac adgili aqvs ZiriT-

adad ekonimikuri recesiis dros;  

migraciis am ori kategoriis 

SemTxvevaSi, sazogadod, adamiani migri-

rebs sa muSaos saSovnelad an cxovrebis 

ufro maRali standartis gamo, maRali 

xelfasisTvis, ukeTesi umaRlesi gana-

Tlebis misaRebad da a.S.

jer kidev me-19 saukunis SuaxanebSi 

amerikeli sociologi f. Kkeri aRniSnavda 

analogias gravitaciul Zalebsa da 

sazogadoebriv movlenebs Soris [2, gv.137, 

2005]. 1929 wels v. reilma (aSS) Semoitana 

sacalo vaWrobis gravitaciis kanoni, rom-

lis mixedviTac qalaqis sacalo vaWroba 

izidavs klienturas mis garSemo arsebul 

teritoriebidan “ZaliT”, romelic qalaqis 

sididis proporciulia da ukupropor-

ciulia manZilis kvadratisa qalaqis cent-

ridan klientamde [2, gv. 137]. iqve  naCvenebia, 

rom gravitaciuli modeli SeiZleba dav-

udoT safuZvlad qalaqis gansaxlebis, 

satransporto qselis gamtarunarianobas, 

mrewvelobis sawarmoebis ganlagebas da sxva. 

gravitaciis kanoni daudo aviagadazidvebis 

modelirebas safuZvlad nimikma [3, 2003]. 

ekonomikisa da demografiis rigi proble-

mebis modelirebaSi gamoiyeneba fazuri 

gadasvlebi [4], Termodinamika, kvanturi 

meqanika, arawrfivi dinamika [5, 6] da sxva.

muSa Zalis, monetaruli nakadebis, sam-

omxmareblo saqonlis da sxva migraciebi 

ekonomikuri mizidulobis centrebisken anu 

atraqtorebisken, SeiZleba aRvweroT grav-

itaciuli da eleqtrostatikuri modelebis 

saSualebiT. gravitaciul modelebisgan 

gansxvavebiT eleqtrostatikur modelebis 

saSualebiT SeiZleba ganzidvis mode-

lirebac, Tumca amas ara aqvs principuli 

mniSvneloba. aqve SeiZleba avRniSnoT, rom 

rac ufro metia manZili atraqtoramde 

(aq manZili gvesmis ara marto pirdapiri 

mniSvnelobiT, aramed rogorc siZneleebi 

tranzitSi, ekologiuri, ekonomiuri da 

politikuri barierebi da sxva), miT ufro 

metia misazidi elementebis danaxarjebi. 

migraciis gravitaciuli modeli age-

bulia, mag., [7, 8]-Si. rac Seexeba migraciis 

eleqtrostatikur models, Cveni ganxilvis 

sagani iqneba [9]-Si SemoTavazebuli modeli
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sadac

ijM aris migrantebis masa i  Raribi 

qveynidan j  mdidar qveyanaSi; 

iq
 

aris Raribi qveynis mosaxleobis 
raodenoba;

j
 
aris mdidari qveynis mosaxleobis 

raodenoba;

a  aris mdidari regionis zoma (radi-

usi);

R  aris manZili am or qveyanas Soris;

k  aris proporciulobis koeficienti;

  aris qveynis “SeRwevadoba”, anu sxva-
dasxva dawesebuli barieri. 

modelis Sesafaseblad, rogorc wesi, (1)-
is magivrad iyeneben mis logariTms da Tan 

umateben axal parametrebs; am dros miiReba 
e.w. ganzogadebuli gravitaciuli modeli. 

magaliTad, [10]-Si ganxilulia modeli

0 1 2 3ln( ) ( ) ( ) ( )ij i j ij ijM a a pop pop a rely a dist    

4 5 6( )ij ij ija stock a LANG a CONT  

7 ij ija LINK u  , 

sadac

ijM aris migrantebis masa i  Raribi qvey-

nidan j  mdidar qveyanaSi;

ipop da jpop aris Sesabamisi qveynebis 

mosaxleobis raodenoba;

ijrely aris j qveynis erT sulze Se-

mosavlis raodenobis Sefardeba i erT sul 

mosaxleze SemosavalTan;

ijdist aris manZili qveynebs Soris;

ijstock aris i qveynidan ukve emigrirebuli 

mosaxleobisraodenoba j qveyanaSi (rac ufro 

metia igi, miT ufro advilia adaptacia); 
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ijLANG aRniSnavs am ori qveynis saxelm-

wifo enebis siaxloves;

ijCONT
 

aris am or qveyanas Soris 

saerTo sazRvris parametric;

ijLINK aRniSnavs kolonialur bmas am 

or qveyanas Soris;

iju aris logariTmulad normaluri 

ganawilebis cdomilebis funqcia.

Cven aq moveliT, rom, magaliTad, 3a -s 

aqvs uaryofiTi niSani.

Cven am statiaSi gavaanalizebT (1) mod-

els da SevecdebiT gamovTqvaT zogierTi 

mosazreba, Tu rogor SeiZleba misi gaum-

jobeseba.

pirveli Sedegi. avRniSnoT

2

2

R
ak j




 

da CavTvaloT, rom   mudmivia; amocanis 

pirobidan gamomdinare, cxadia rom 1 . 

maSin t  droSi mosaxleobis danakargi iqneba

tqS i

da 1t
 

drois gasvlis Semdeg i  
qveyanaSi mosaxleoba aRar darCeba. magram 

praqtikulad aseTi ram SeuZlebelia. eko-

nomiuri recesiis damTavreba, axali bari-

erebis SemoReba, mosaxleobis Semcirebis 

gamo i qveyanaSi erT sul mosaxleze Se-

mosavlis zrda garkveuli drois Semdeg 

emigraciaSi wasvlis msurvelTa raoden-

obis Semcirebas iwvevs, rasac wonasworobis 

damyareba mohyveba. daaxloebiT aseTi ram 

moxda axlaxan saqarTveloSi _ mosaxleo-

bis aRweram gamoavlina, rom Cven gacile-

biT cotani davrCenilvarT, vidre gvegona 

da qveyanaSi saSualo ekonomikurma maCve-

neblebma sagrZnoblad moimates. 

meore Sedegi. (1) formula drois 

faqtors ar iTvaliswinebs. es faqtori 

gaviTvaliswinoT Semdegnairad: CavTvaloT, 

rom drois garkveul SualedSi (romelsac 

Cven erTeulad CavTvliT) populaciis gad-

ineba (1)-iT gamoisaxeba. maSin drois erTi 

erTeulis (Sualedis) gavlis Semdeg qvey-

anaSi darCeba

)1(1   ijijij MMMS
adamiani. drois ori Sualedis Semdeg 

qveyanaSi darCeba

2
11 )1()(   ijijijijij MMMMMSS

adamiani. maTematikuri induqciiT ad-

vilad mtkicdeba, rom drois n  Sualedis 

Semdeg i  qveynis mosaxleoba Seadgens

n
ijn MS )1( 

kacs. nS -is formulidan Cans, rom roca 

n  miiswrafvis usasrulobisaken, maSin nS
 

miiswrafvis nulisken, radgan ,01    anu 

zRvarSi qveyanaSi mosaxleoba aRar darCeba, 

Tumca, cxadia, aseTi interpretaciisas 

qveynis dacarieleba ufro nela xdeba, 

vidre pirvel SedegSi.

axla srulad gaviTvaliswinoT (1)-Si 

drois faqtori. (1)-is ramdenime parametri 

SeiZleba iyos cvladi, droze damokide-

buli: icvlebა Raribi da mdidari qveynebis 

mosaxleobis raodenoba, manZili am or qvey-

anas Soris (radgan, rogorc avRniSneT, aq 

manZili piradapiri azriT araa gagebuli), 

icvleba qveynis “SeRwevadoba”, magaliTad, 

vizalberalizaciis an piriqiT, axali bar-

ierebis dawesebis gamo. amitom, Tu (1)-s 

CavTvliT populaciis migraciis siCqared, 

maSin 0t  
drois gasvlis Semdeg i  qveynidan 

mosaxleobis gadineba unda gamoisaxos Sem-

degi gansazRvruli integraliT:
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ji dt
tRt

ttq
kaS




. (2) 

araa gamoricxuli, rom garkveul 

pirobebSi k  da a  parametrebic icvle-

bodes. 

amrigad, (1) modelSi drois faqtoris 

gaTvaliswinebas mivyavarT mosaxleobis mi-

graciis modelamde, romelic (2) gansazR-

vruli integraliT gamoisaxeba. am integrals 

iseTive nakli aqvs, rogorc pirvel da meore 

Sedegebs, anu winaswarmetyvelebs mosaxleo-

bis mudmiv gadinebas. amitom integralqveSa 

gamosaxuleba unda gavamravloT funqciaze, 

romelic am nakl sgamoasworebs. amisTvis 

)(tui -Ti avRniSnoT i  qveynis mSp erT sul 

mosaxleze, )(tu j -Ti j
 
qveynis mSp erT sul 

mosaxleze, xolo maTi Sefardeba iyos

 

)(
)(

)(
tu
tutu

j

i
ij 

 

dtka2
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davuZaxoT mas fardobiTi mSp. mos-

alodnelia, rom roca )(tuij  
dabalia, maSin 

mosaxleobis migraciisadmi midrekileba 

didia, xolo rodesac )(tuij  
uaxlovdeba 

erTs, es midrekileba mcirdeba da 

metic, TiTqmis nuli xdeba. avRniSnoT 

1 -iT fardobiTi mSp is mniSvneloba, 

romelsac aqvs Tviseba, rom roca )(tuij  

mas uaxlovdeba, maSin mosaxleobis mi-

graciisken swrafva mcirdeba, da 2
-iT fardobiTi mSp is mniSvneloba, ro-

melsac aqvs Tviseba, rom roca )(tuij  mas 

uaxlovdeba, maSin mosaxleobis migra-

ciisken swrafva TiTqmis nulia ( 1 -is da 

2 -is mniSvnelobebi unda davadginoT em-

piriulad an hipoTezis saxiT, romelic 

Semdeg SeiZleba Semowmdes). maSasadame, 

unda avagoT funqcia, romelic, roca 

)(tuij  
mcirea 1 -ze, TiTqmis erTis to-

lia, xolo roca )(tuij  
uaxlovdeba 2 -s, 

TiTqmis nuli xdeba. safuZvlad aviRoT 

e.w. Secdomis, anu gausis funqcia )(xerf :

dxexerf
x

x 
0

22)(


,

romlis grafiks [-5;5] segmentze aqvs 

saxe

grafikidan Cans, rom daaxloebiT 

2x  mniSvnelobis Semdeg funqcia mk-

veTrad izrdeba da 2x  wertilze xdeba 

misi mkveTri stabilizacia da is xdeba 

TiTqmis 1-is toli. amis gaTvaliswinebiT 

avagoT funqcia
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 xerfx ,

romelic akmayofilebs saWiroTvise-

bebs. magaliTad, roca 4,01   da 8,02   

gveqneba, rom

 610
2
1

2
1)(  xerfx ,

da mis grafiks [-1;3] segmentze eqneba saxe

SevniSnoT, rom gaeros 2013 wlis mon-

acemebiT aSS-s mSp erT sul mosaxleze iyo 

52391$, xolo saqarTvelosi ki 3715$, anu 

14-jer naklebi; Sesabamisad,

 07,0
52391
3715

iju (!)D 

amrigad, SegviZlia davuSvaT hipiTezis 

saxiT, rom or i  da j
 

qveyanas Soris 

mosaxleobis migraciis eleqtrostatikuri 

modeli warmodgenilia Semdegi formuliT
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cxadia, fardobiTi mSp-s magivrad SegveZlo 

agveRo romelime sxva parametri an para-

metrebi, romelic (romlebic), Cveni azriT 

gansazRvraven populaciis migracias.

SeniSvna. [11]-Si, gaeros 2015 wlis an-

gariSis mixedviT (ix. [12]), Sedgenilia 

saqarTvelos mosaxleobis dinamikis 

cxrili (vertikalur RerZze gadazomilia 

mosaxleobis raodenoba aTasebSi):

misi saSualebiT Excel-Si avageT Sesabam-
isi grafiki da wrfivi regresiis gantoleba: 

68,137 141017y x   .

dt

10

07

dt

ka2
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Tu am gantolebaSi SevitanT x=2016, 
miviRebT y=3652,808, rac sakmaod kargi 
miaxloebaa bolo aRweris monacemebTan, 

romelic 3729635 adamians Seadgens. qve-

moT SedarebisTvis mogvyavs saqarTvelos 

statistikuri sammarTvelos monacemebze 

dayrdnobiT agebuli wrfivi regresiis gan-

toleba, romelsac araviTari kavSiri ara 

aqvs realobasTan.

saqarTvelos mosaxleoba 1998-2005 (aTasi)

68,137 141017y x  
 
wrfivi regresiis gantolebis grafiki
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Summary

In the paper Anca Gheorghiu’s and Ion Spanulescu’s model is represented as integral of time t (i.e. it is ta-
ken into account the possible change in the parameters of the model over time) and in this integralisinserted а 
factor, which guarantees the termination of the fl ow of migrants after the increase some economic indicators in 
the country’s with the poor economic; therefore, in our opinion, the new model is closer to reality.
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