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evoluciuri ekonomikuri procesebi  da sainvesticio politika

merab  axobaZe, stu-s profesori
nino varZiaSvili, stu-s doqtoranti

reziume

Tanamedrove ekonomika – sivrculi, evolu-
ciuri (Seuqcevadi) ekonomikaa.sivrculi ekono-
mikis dros saqme gvaqvs urTierTdamokidebul 
da urTierTmoqmed dinamikur ekonomikur pro-
cesebTan, romlebic mimdinareoben drois sxva-
dasxva masStabebSi. am procesebis aRmoCena da 
maTze dakvirveba metadZnelia, rogorc wonas-
worul mdgomareobaSi, aseve megasistemasTan 
urTierTobisas.  zogadad, rodesac garemo 
pirobebi mniSvnelovnad icvleba, xSirad sabaz-
ro meqanizmebi ukve uZlurebi arian SeinarCu-
non ekonomikuri sistemis wonasworoba @`Zveli~ 
mdgomareobis an `axlis~ mimarT.

aqve unda SevniSnoT, rom sivrce-droiTi 
aresaTvis da maxasiaTebeli uwyveti maTematikis 
principebi (diferencialuri da integraluri 
gantolebebi), xSir SemTxvevaSi arasakmarisia in-
teleqtualuri sistemebis _ warmoebis da sain-
vesticio politikis marTvis sistemebis _ mod-
elirebisa da marTvisaTvis. da moiTxovs alge-
bruli da topologiuri meTodebis gamoyenebas. 

Cvens naSromSi maTematikis orive principia 
(uwyveti da diskretuli maTematika) gamoyeneb-
uli: sivrculi evoluciuri ekonomikis model-
is struqtura aigeba makrosistemur midgomaze, 
sadac investiciebis nakadis formireba xdeba 
entropiis maqsimizaciis principis safuZvelze. 
entropiis maqsimizaciis principi saSualebas 
gvaZlevs klasikuri idea – wonasworuli bazri-
sa, transformirebuli iqnas lokalur sabazro 
wonasworobaTa principad, romlebic erTmaneTs 
enacvlebian ZiriTadi evoluciuri ekonomikuri 
procesis ganviTarebisas.

algebruli topologiis Q-analizis meTodis 
safuZvelze Seswavlilia sivrculi ekonomikuri 
procesis struqtura, romlis gamoyeneba inves-
tors saSualebas aZlevs SearCios warmoebis is 
dargebi, sawarmoebi da teqnologiebi, romleb-
Sic ganxorcielebuli investicia moutans moge-
bas.

sakvanZo sityvebi: sivrculi ekonomika, in-
vesticiebi, maTematikuri modelireba, inves-
ticiebis marTva.
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Summary

New Economy is the spatial, evolutionary (irrevers-
ible) economy. Spatial Economics at dealing interdepend-
ent and interactive dynamic economic processes, which are 
implemented at different time scales. It is difficult toiden-
tify and observe these processes as a steady-state, as well 
as communicating with megasystems. Overall,when the 
environmental conditions vary considerably, the market 
mechanismsoften are vulnerable to maintain equilibrium 
of economic systemin“old” or ”new” conditions.

It should be noted that the space-time-zone character-
izedby thecontinuous mathematical principles(differential 
and integral equations), in many cases is insufficient for-
intellectual systems - asmanufacturing and for control sys-
tems of investment policy -as modeling and management. 
And requires the use of algebraic and topological methods.

The article usesboth mathematical principles (continu-
ous and discrete mathematics): the structure of spatial evo-
lutionary economical model is representedby the approa-
chof macrosystem, where the investment flow is formed 
based on the principle of entropy maximization. Entropy 
maximization principle gives us aclassic idea of the equi-
librium of the market, to be transformed as the local market 
equilibrium principle, which are used interchangeably in 
the evolutionary process of economic development.

The structure of the spatial economic process is re-
searched based on the method of Q-analysis of Algebraic 
Topology, which allows the investor to select the fields of 
production, technology and enterprises in which invest-
ment will bring profit.

Keywords:Spatial economy, Investment, Mathematical 
modeling, Investment management.
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Tanamedrove ekonomika – sivrculi, evolu-
ciuri (Seuqcevadi) ekonomikaa. tradiciul 
ekonomikaSi ekonomikuri procesis analizi 
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daiyvaneba wonasworuli mdgomareobebis pov-
naze. radganac, tradiciul ekonomikaSiganix-
ilebaiseTiekonomikuriprocesebi, rodesac 
garemo pirobebis cvlileba ekonomikur pro-
cesze umniSvneloa. xolo rodesacaseTi ekono-
mikuri sistema mcired gadaixreba wonasworuli 
mdgomareobidan, mis mdgradobas uzrunvely-
ofen sabazro meqanizmebi. sivrculi ekono-
mikis dros kisaqme gvaqvs urTierTdamokide-
bul da urTierTmoqmed dinamikur ekonomikur 
procesebTan, romlebic mimdinareoben drois 
sxvadasxva masStabebSi. am procesebis aRmoCena 
da maTze dakvirveba metadZnelia, rogorc wo-
nasworul mdgomareobaSi, aseve megasistemas-
Tan urTierTobisas.  zogadad, rodesac garemo 
pirobebi mniSvnelovnad icvleba, xSirad sabaz-
ro meqanizmebi ukve uZlurebi arian SeinarCu-
non ekonomikuri sistemis wonasworoba @`Zveli~ 
mdgomareobis an `axlis~ mimarT. 

Tavisufali konkurenciis pirobebSi ekonomi-
kuri saqmianobis regulirebis ZiriTad meqanizms 
warmoadgens bazari (“bazris” Seswavla aris 
ekonomikuri mecnierebis ZiriTadi sagani kaco-
briobis istoriis manZilze). bazris polite-
konomikuri koncefcia gulisxmobs ekonomikuri 
agentebis racionalur qcevas, romelsac mivy-
avarT bazris wonasworul mdgomareobamde. am 
koncefciis realizacia xorcieldeba special-
uri sabazro regulatorebiT: administraciu-
li, sagadasaxado, sabiujeto, samarTeblivi da 
sxva. am meqanizmebis daniSnulebaa daexmaron 
ekonomikur agentebs individualuri gegmebis 
koordinirebaSi da operatiul saqmianobaSi. im 
mizniT, rom ekonomikuri sistema mivides wonas-
worul mdgomareobamde.

realur ekonomikur procesebs Tu davak-
virdebiT, zemoT moyvanili bazisuri koncefcia 
sakmarisi araa im destabilizaciis, dezinte-
graciis da koordinacis darRvevaTa axsnisaT-
vis, romlebsac xSirad mivyavarT wonasworobis-
miRma ganviTarebul egzotikur ekonomikur di-
namikamde. sadac, ukve, zemoT moyvanili sabazro 
regulatorebi “ususurebi” arian miiyvanoon 
ekonomikuri sistema wonasworul mdgomareoba-
mde.

aqedan gamomdinare, cxadia, aucilebelia 
iseTi zogadi koncefciis Seqmna, romelic ax-
snis, rogorc ekonomikuri wonasworobis war-
moSobis aseve ekonomikuri ganviTarebis, misi 
zrdis meqanizmebs. aseT zogad koncefcias 
uwodeben “evoluciur ekonomikas”.

ekonomikuri mecnierebis es mimarTuleba 
SedarebiT axalia da misi Teoriuli baza axla 
yalibdeba. problema ganpirobebulia imiT, rom 
wonasworuli mdgomareoba da masTan dakavSire-
buli procesebis analizi da axsna iolia, vidre 
sxvadasxva droiT masStabebSi mimdinare urTi-

erTmoqmedi dinamikuri ekonomikuri procesebis 
analizi. radganac, rogorc zemoT aRvniSneT, 
maTi  aRmoCena da dakvirveba SeuZlebelia ro-
gorc wonasworul mdgomareobaSi, aseve ekono-
mikuri sistemebis urTierTqmedebisas makrosis-
temasTan. 

im naSromebSi [1], romlebic evoluciur 
ekonomikas exeba, ZiriTadad ganixilaven sami 
movlenas, romlebic miiCnevian sabazro wonas-
worobis madestabilizebel faqtorebad: ino-
vaciuri (1) qmedeba ekonomikuri subieqtis  is 
faqtoria, romelic warmoadgens ekonomikis 
ganviTarebis mizezs da wyaros. es is faqtoria, 
romelic uwyvetad agzavnis impulsebs da ubi-
Zgebs ekonomikas Sejibrebadobisaken, restruq-
turizaciisaken. aqedan gamomdinare evoluci-
uri ekonomikis ZiriTadi kvlevis sagania - ”ro-
gor ibadeba inovacia”, anu: piradi Semoqmedebi-
Ti problematika, axali teqnikis teqnologieb-
is, obieqtebis gaCena, produqciis xarisxis da 
Tvisebebis cvlileba da sxva. 

sabazro areSi inovaciuri qmedebebis da 
Sejibrebadobis gavrcoba, difuziis saSu-
alebiT, ekonomikur sistemaSi warmoqmnian 
makroefeqtebs, romlebic aiZuleben ekono-
mikur sistemas  gadavides axal wonasworul 
mdgomareobaSi, rac dakavSirebulia struqtu-
rul cvlilebebTan. struqturis yoveli umniS-
vnelo cvlileba  ki sistemaSi iwvevs garkveul 
dinamikur procesebs, axali maxasiaTeblebis ga-
Cenas, rac moiTxovs maT Seswavlas specialuri 
maTematikuri meTodebis gamoyenebiT.

ekonomikur sistemas gaaCnia TviT organi-
zaciis (2) elementebi. esaa misi unari dabados 
axali dinamikuri reJimebi, rodesac sistema 
erTi wonasworuli mdgomareobidan gadadis 
meoreSi. ekonomikuri sistemis es Tviseba real-
izdeba sabazro da saxelmwifo regulatorebis 
saSualebiT, romlebic xels uwyoben im siax-
leebs, romlebic aiZuleben sistemas gadavides 
axal stacionalur mdgomareobaSi. xels uwyo-
ben am siaxleebis danergvas da amkvidrebs siax-
leTa axal formebs da struqturebs. am dros 
Cndeba axali dinamika makoordinebeli da dema-
kordinebeli procesebiT.  aramdgradi Suale-
duri wonasworobebiT da  fazuri gadasvlebiT.

Semdegi movlena, romelic iwvevs sabazro 
wonasworobis destabilizacias dakavSirebu-
lia ekonomikuri sistemis urTierTqmedebasTan 
(3) sxva sistemebTan. iseT sistemebTan, romleb-
sac gansxvavebuli funqciuri daniSnuleba aqvs, 
vidre ekonomikur sistemas. magaliTad,  ro-
gorebicaa: politikuri, bunebrivi da sxva. 

zemoT moyvanili movlenebis, faqtorebis, 
saerTo da mniSvnelovani gansakuTrebulobebia: 
sivrculi ganawileba. TiToeul maTganSi iseTi 
Siga procesebis  arseboba, romlebsac gaaCniaT 
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sxvadasxva droiTi maxasiaTeblebi, relaqsacie-
bi.

ekonomikis ganviTarebas Tansdevs ekono-
mikuri  saqmianobis diversifikacia (mraval-
ferovneba),  masSi mimdinare procesebis di-
namikuroba da monawileTa raodenobis zrda. 
yovelive  es problemebs uqmnis investorebs, 
ekonomikur agentebs, rom am dros maTi qceva 
iyos racionaluri. es ganpirobebulia imiT, 
rom gadawyvetilebis miRebis momenti da am gad-
awyvetilebis Sedegad miRebuli mogebis dro 
sakmaod daSorebulebi arian erTmaneTisagan.  
am dros yovelTvis arsebobs riski imisa, rom 
dagegmili mogeba miuRweveli iqneba (Tu mwar-
moeblis reaqcia mogebaze calsaxaa – rac Sei-
Zleba `meti~, misi reaqcia riskze araerTgvaro-
vania. is  damokidebulia mwarmoeblis Tvisebe-
bze, zogadad ekonomikur agentze). riski, Sei-
Zleba iTqvas, esaa krebiTi cneba, radganac is 
erTdroulad moicavs,  rogorc raodenobriv 
aseve xarisxobriv, Tvisebriv maCveneblebs – 
romelTagazomva SeuZlebelia (magaliTad fors 
– maJoruli situacia). 

SeiZleba iTqvas, rom gadawyvetilebis al-
ternativebi xasiaTdebian ori `sargeblianobis 
funqciiT~: mogebis da riskis. sargebliano-
bis funqciis ara erTmniSvnelianoba warmoad-
gens ekonomikuri agentis qcevis principialur 
Tvisebas.

investorebis inovaciuri saqmianoba xSirad 
mizezia wonasworuli bazris Seryevisa da wo-
nasworobis mdgomareobidan gadaxrisa. zoga-
dad, sabazro fasebis balansirebis procesi 
xorcieldeba sakmaod swrafad (“swrafi” drois 
skala ) inovaciuri da sxva ekonomikur pro-
cesebTan SedarebiT (“neli” drois skala .

sivrculi evoluciuri ekonomikis Seswavlisa 
da marTvisaTvis aucilebelia Sesabamisi maTema-
tikuri  modelebis Seqmna, romlebic struqtu-
rulad  warmoadgenen gansazRvrul sivrcul 
areebSi lokalizebul urTierTmoqmed ekono-
mikebis modelebis erTobliobebs.

aqve unda SevniSnoT, rom sivrce-droiTi 
aresaTvis da maxasiaTebeli uwyveti maTematikis 
principebi (diferencialuri da integraluri 
gantolebebi), xSir SemTxvevaSi arasakmarisia in-
teleqtualuri sistemebis _ warmoebis da sain-
vesticio politikis marTvis sistemebis _ mod-
elirebisa da marTvisaTvis. da moiTxovs alge-
bruli da topologiuri meTodebis gamoyenebas. 

aRniSnuli momarTulebiT Sesrulebul Cvens 
naSromebSi maTematikis orive principia (uwy-
veti da diskretuli maTematika) gamoyenebuli: 
sivrculi evoluciuri ekonomikis modelis 
struqtura aigeba makrosistemur midgomaze, 
sadac investiciebis nakadis formireba xdeba 
entropiis maqsimizaciis principis safuZvelze. 

entropiis maqsimizaciis principi saSualebas 
gvaZlevs klasikuri idea – wonasworuli bazri-
sa, transformirebuli iqnas lokalur sabazro 
wonasworobaTa principad, romlebic erTmaneTs 
enacvlebian ZiriTadi evoluciuri ekonomikuri 
procesis ganviTarebisas.

es saSualebas gvaZlevs ganvsazRvroT sawyisi, 
sabaziso monacemebis sivrceSi  is areebi, rom-
lebic ganapirobeben sainvesticio politikis 
”Tvisobriv maxasiaTeblebs”. Semdeg, investoris 
mier mopovebuli informaciis raodenobrivi 
maxasiaTebeli (entropia) fasdeba im sabaziso 
informaciis klasebTan mimarTebaSi, romelic 
miecema investors makrosistemuri midgomis Se-
degad. rac saSualebas aZlevs investors Seamci-
ros riski axali informaciis Sefasebis safuZ-
velze. 

rogorc zemoT aRvniSneT, investorebis, 
ekonomikuri agentebis inovaciuri saqmiano-
ba xSirad mizezia wonasworuli bazris Serye-
vis, wonasworobis mdgomareobidan gadaxrisa. 
amasTanave, sabazro fasebis balansirebis pro-
cesi xorcieldeba sakmaod swrafad inovaciuri 
da sxva ekonomikur procesebTan SedarebiT. 
SemovitanoT “swrafi” droisskala, da “neli” 

drois skala .
ganvixiloT faswarmoqmnis umartivesi mode-

li erTgvrovani ekonomikisaTvis [2]. am modelis 

arsi isaa, rom sabazro fasis fardobiTi 
cvlileba proporciulia Warbi moTxovnis far-

dobiTi cvlilebisa. 

– moTxovnaa,  miwodeba.amasTanave vTv-
liT, rom momxmareblis biujeti B, nedleulis 

Sesyidvis fasi  da sxva is faqtorebi, rom-
lebic moqmedeben Warb moTxovnze, mudmivi 
rCebian sabazro fasis relaqsaciis drois gan-
mavlobaSi. magram SeiZleba Seicvalon “neli” 
drois -  skalis mixedviT. aqedan gamomdinare 
Warbi moTxovnis funqcia damokidebulia “nel” 

droze , anu .
erTgvarovani (erTproduqtiani) ekonomiki-

saTvis sabazro fasisaTvis vRebulobTbSemdeg 
diferencilur gantolebas, “swrafi” drois 

skalaze 

sadac: parametria, romlis ganzomilebaa 1/
drois erTeuli;
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 - moTxovnaa naturalur er-
TeulebSi;

  -miwodeba naturalur erTeuleb-
Si.

(radganac (1) gantolebis marjvena nawilSi 
-dro warmoadgens parameters, mizan Sewonilia-
vixmaroT ara “wonasworuli” fasi, aramed „kvazi 
wonasworuli“fasi).

(1) gantolebidan gamomdinareobs, rom aseTi 
kvaziwonasworuli fasi aris, romelic warmoad-
gens Semdegi gantolebis amonaxsns:

                   (2)

monografia [2]-Si mocemuli meTodis Sesa-
bamisad vaCvenoT inovaciis roli sabazro fasis 
gansazRvraSi.

ganvixiloT gamartivebuli situacia: saqonel 
sawarmoebs ekonomika, romelic moixmars mx-
olod erT resurss–erTgvrovan samuSao Za-
las, magram iyenebs sxvadasxva teqnologiebs.

teqnologiebis raodenobriv maxasiaTeblad 

aviRoT  danaxarjebi muSaxelze, romelic-
saWiroa erTeulovani produqciis gamosaSvebad.

davuSvaT, gamoiyeneba sxvadasxva teqnolo-
giebi

 - esaa “saukeTeso” teqnologia
drois momentisaTvis.

teqnologiuri done  am SemTxvevaSi 
ganisazRvreba Semdegi saxiT:

Sesabamisad maqsimluri done

Sesabamisi ekonomikis mdgomareoba drois

momentisaTvis davaxasiaToT warmoebis sim-
Zlavreebis ganawilebiT teqnologiebis mixed-

viT an teqnologiebis doneTa mixed-

viT .

jamuri sawarmoo simZlavre ganisaz-

Rvreba Semdegi saxiT

ganvixiloT droiTi intervali da 

am intervalze teqnologiuri donis
-is cvlileba. es cvlilebebi SeiZleba ganx-
orcieldes ori procesis zemoqmedebiT. esaa: 

cveTa, rac iwvevs  - Semcirebas. meore 
–esaa teqnologiuri parkis ganaxleba, rac 

iwvevs  - zrdas.
qvemoT ganvixiloT sainvesticio politikis 

zogierTi strategiebi: rodesac: 1. regionSi 
iwarmoeba erTgvarovani produqti. amasTan, 
warmoebaSi xorcieldeba investiciebi mxolod-
garedan. 

2.regionSi iwarmoeba sxvadasxva dasaxelebis 
produqcia. SemovitanoT Semdegi aRniSvnebi:

- teqnologiuri danadgarebis cveTis in-
tensioba.

 - investiciebi (naturalur gamosax-
ulebaSi), romelic miemarTeba teqnologiuri 
donis gazrdisaken.

–investiciebis gamoyenebis efeqturoba.

zemoT miRebuli pirobebisa da daSvebebi-
saTvis teqnologiuri donis maqsimaluri mniS-

vnelobis zrdisaTvis gveqneba

Tu drois intervalSi  mudmivaa.am 
gantolebis amonaxsnia

“saukeTeso” teqnologia ganisazRvreba ga-
mosaxulebiT

sabazro ekonomikis pirobebSi mxolod is 
warmoebebi muSaoben, romlebic rentabelurebi 
arian. yvelaze martiv SemTxvevaSi, anu Tu gaviT-
valiswinebT mxolod “adamianur” danaxarjebs, 
rentabelobis piroba Caiwereba Semdegi saxiT
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    (9)

aq: –saxelfaso danaxarjebia.
axla ganvixiloT SemTxveva, rodesac region-

Si iwarmoeba sxvadasxva dasaxelebis produqcia, 
naSromSi [4] ganxilulia sainvesticio obieqteb-
Si investiciis sididis gamosaTvleli diferen-
cialuri gantoleba. vTqvaT, gansaxilvel re-

gionSi (sistemaSi) funqcionirebs M urTierT-
dakavSirebuli sainvesticio obieqti (qvesist-
ema). -Ti aRvniSnoT investiciebis sidide, 

romelic drois t momentSi ideba m sainvesti-
cio obieqtSi. ganvixilavT SemTxvevas, roca re-
gioni Riaa investiciebis mimarT. regionis gare 
are CavTvaloT 0 nomris mqone sainvesticio 

obieqtad. -Ti aRvniSnoT investiciis 

sidide, romelic drois t momentSi s sainvesti-
cio obieqtidan ideba m sainvesticio obieqtSi, 
maSin TiToeul sainvesticio obieqtSi inves-
ticiis sididis gamosaTvlelad gveqneba difer-
encialur gantolebaTa Semdegi sistema [3]:
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sadac mα
ori cvladis funqciaa, romelic 

zrdadia pirveli cvladis (Semosavlebis) mima-
rT da klebadi meore cvladis (danaxarjebi, 

amortizacia) mimarT. aRniSnavs regionis maxa-

siaTebel parametrs. parametris mniSvneloba 
damokidebulia sistemis struqturaze da  gan-
isazRvreba sainvesticio obieqtebis urTierT-

kavSirebiT. ganvixilavT SemTxvevas, roca  
sainvesticio obieqtidan ganxorcielebuli ja-

muri investicia proporciulia )(tI m -si da s

sainvesticio obieqtisTvis sainvesticio   

obieqtis mimzidvelobis funqcia )(tsmν aris 
logistikuri funqcia:
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sadacδ sm aris s sainvesticio obieqtisTvis m
sainvesticio obieqtis mimzidvelobis maxasi-
aTebeli parametri. 

entropiis maqsimizaciis principis Tanaxmad 

ualbaTesia )(txsm sidideebis is mniSvnelobebi, 

romlisTvisac sruldeba (2) piroba da rom-
lisTvisac funqcia
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aRwevs maqsimums [5].
)(txsm sidideebis is mniSvnelobebi, rom-

lebic akmayofileben (2) pirobas da romelze-

dac )(tS  funqcia aRwevs maqsimums, moicema 
formuliT [5]:
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Tu )(txsm sidideebis miRebul mniSvnelobebs 
SevitanT diferencialuri gantolebebis (1) sis-
temaSi da gaviTvaliswinebT (2) da (3) pirobebs, 
miviRebT   diferencialur gantolebaTa cxad 

sistemas )(tI m cvladebis mimarT:

diferencialur gantolebaTa (6) sistemis 
amonaxsni (sazogadod,amonaxsnis Cawera cxadi 
saxiT  Cven ar SegviZlia).  saSualebas gvaZlevs 
vicodeT yovel sawarmoSi Cadebuli inves-
ticiebis ualbaTesi mniSvnelobebi drois mo-
mentisaTvis.

diferencialuri gantolebebis (15) sistemas 
zRvruli ciklebi ar gaaCnia da misi amonaxsnebi 
miiswrafian mudmivi amonaxsnebisaken - wonas-
worobis mdgomareobisaken [5]. Tu (6) tolobebis 
marjvena mxareebs gavutolebT 0-s da amovxsniT 
miRebul gantolebaTa sistemas, amiT vipoviT 
regionSi arsebul wonasworobis mdgomareobeb-
is SesaZlo mniSvnelobebs. sazogadod, miRebul 
gantolebaTa sistemas, eqneba ramdenime (erTi, 
an meti) arauaryofiTi amonaxsni. Sesabamisad, 
regionSi gveqneba ramdenime wonasworobis 
mdgomareoba.

aRniSnuli modeli saSualebas iZleva vupasux-
oT kiTxvebs: 1.Tu parametrebis romelime mniS-
vnelobebisaTvis sistemas-(15), aqvs wonasworo-
bis erTze meti mdgomareoba, romelSi aRmoCnde-
ba is. 2. parametrebis „umniSvnelo“cvlilebam ra 
dros SeiZleba gamoiwvios sistemis mdgomareo-
bis „mkveTri“cvlileba, rac mWidro kavSirSia 
sainvesticio politikasTan. gantoleba (15) 
amonaxsnebis SetaniT (7) da (8) gantolebebSi mi-

viRebT  “sukeTeso” teqnologiebis mniS-
vnelobebs.
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–esaa jamuri danaxarjebi axali te-
qnologiebis danergvisTvis.

axla davuSvaT, Sedgenilia sawarmoTa gadaia-
raRebis, axali teqnologiebis danergvis nusxa, 

anu, cnobilia  
vTqvaT,    gviCvenebs i-uri dargis produq-

tis wils j-uri dargis erTeuli produqciis 

warmoebaSi. Tu  ( winaswar dasaxel-

ebuli ricxvia, -s arCeva damokidebulia konk-
retul amocanaze), maSin leontievis teqnolo-
giuri matricis Sesabamisi wevri CavTvaloT 0-is 
tolad, anu ganvixiloT wakveTili leontiev-

isteqnologiuri matrici [3]:

ganvixiloT am matricisSesabamisiinciden-
turobismatrici, romelicmoicemaSemdegiwesiT 
[4]:

 

vTqvaT, aris Sesabamis isimpli-
cialuri kompleqsi. simpleqsia, romlis wveroe-
bia is J-uri dargebi, romlebic moixmareben  I-
uri dargis produqts (kveTis gaTvaliswinebiT). 

K aRniSnavs  kompleqsis ganzomilebas 
[4,5].

yoveli -Tvis im  simpleqsTa sim-
ravle, romelTa ganzomileba metia, an tolia 
q-ze, iyofa eqvivalenturobis klasebad (ori 
simpleqsi ekuTvnis erTsa da imave eqvivalen-
turobis klass, Tu isini arian q bmulni yo-
veli q - Tvis). QqaRniSnavs q-bmulobis mima-
rTebis eqvivalenturobis klasebis raodenobas.

 esaa kompleqsis struq-
turis veqtori [5,6].

dauSvaT, q aris umciresi ricxvi, romlisT-

visac Qq >1. aRniSnavdes-bmu-
lobis mimarTebis eqvivalenturobis klasebs. 
yoveli eqvivalentobis klasisaTvis SevadginoT 
jami:

( SeiZleba SevafasoT rogorc 

simpleqsis (dargis) “wona” kompleqsSi, 
xolo Si ki i-uri eqvivalentobis klasis “wona”).

vTqvaT, arsebobs erTaderTi iseTi, rom 

 . eqvivalentobis klas-
Si Semavali simpleqsebi davalagoT “wonebis” 

klebis mixedviT: Tu  da  arian  eq-

vivalentobis klasis simpleqsebi, maSin  

davwerT -ze win mxolod maSin, Tu

es saSualebas mogvcems upiratesoba mi-
vaniWoT im teqnologiebs, romlebic mogvce-
men yvelaze did efeqts – gaaumjobesebs eq-
vivalentobis klasis simpleqsebis ranJirebuli 
siis saTaveSi mdgar simpleqsebis (dargebis) 
mdgomareobas.

im SemTxvevaSi, Tu arsebobs iseTi ori (an 

meti)  da eqvivalentobis klasi, rom , 

maSin maTgan 
avirCioT is klasi, romlis pirveli elementis 

wona udidesia da eqvivalentobis klasebis 
pirveli elementebis wonebs Soris; Tu pirvel 
adgilze mdgomi elementebis wona erTmaneTs 
emTxveva, maSin vadarebT meore adgilze mdgomi 
elementebis wonas da a.S.

aRniSnuli meTodis gamoyenebiT investors, 
saSualeba aqvs SearCios warmoebis is dargi 
(dargebi), is sawarmo (sawarmoebi) da is teqno-
logia (teqnologiebi), romlebSic ganxorciel-
ebuli investicia moutans mas mogebas.

axla davuSvaT saxelmwifo awarmoebs N dasax-
elebis produqts. davuSvaT, TiToeuli j dasax-
elebis saqonlis Rirebulebaa Pj. am produq-
tis realizacia drois erTeulSi (magaliTad 

weliwadSi)Seadgens Sesabamisad 
. produqciis arsebuli ganawilebis entropia 
ganisazRvreba Semdegi saxiT

sadac

oqros proporciis Tanaxmad, Tu S>0.62  ni-
Snavs imas, rom bazarze aris saqonlis ”Warbi 
asortimenti”. Tu, maSin gvaqvs “produqciis na-
kleboba”. sabiujeto xarjebis optimizaciisaT-
vis SesaZlebelia CavataroT aseTi procedura. 
dauSvaT, gansazRvrulia axali teqnologiebis 

danergva , rac moiTxovs jamur 
danaxarjebs Sesabamisad F(FG1,FG2.....)Tu sax-
elmwifos ar SeuZlia dagegmili teqnologiis 
srulad ganxorcieleba, maSin unda dainergos 
is teqnologiebi, romlisSedegad moxdeba im 
produqciaze fasebis dakleba, romlis drosac 
entropiis sidide (18) gautoldeba 0.62. aseTi 
produqciebis amorCeva ki SesaZlebelia ganxor-
cieldes zemoTaRwerili algebruli topologi-
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is Q-analizis meTodis gamoyenebiT.
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