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balansuri modelebis safuZvels warmo-
adgens balansuri, anu arsebuli materia-
luri, SromiTi da finansuri resursebisa
da  maTze moTxovnilebebis Sejerebis me-
Todi. Tu ekonomikur sistemas ganvixilavT
mTlianobaSi, maSin balansuri modeli Sei-
Zleba warmovidginoT rogorc gantoleba-
Ta sistema, romelTaganac TiToeuli asax-
avs balanss calkeuli ekonomikuri obieq-
tis mier warmoebuli produqciis raode-
nobasa da am produqciaze erTobliv moTx-
ovnilebas Soris. aseTi midgomisas gansax-
ilveli sistema Sedgeba ekonomikuri obi-
eqtebisgan, romelTaganac TiToeuli awarmo-
ebs garkveul produqts, romelTa nawils
moixmars sistemis sxva obieqtebi, xolo dan-
arCeni nawili gadis sistemidan misi sab-
oloo produqtis saxiT. Tu “produqtis”
nacvlad gamoviyenebT ufro zogad, “resur-
sis” cnebas, balansuri modeli SeiZleba
warmovidginoT rogorc gantolebaTa siste-
ma, romelSic asaxulia arsebuli resurse-
bisa da maTze moTxovnilebebis Sesabami-
sobis pirobebi.

balansuri meTodi da mis safuZvelze
Seqmnili balansuri modelebi ekonomikaSi
proporciebis dacvis mTavari instrumen-
tis rolSi gvevlineba. balansuri modele-
bi asaxavs arsebul proporcias angariSge-
bis balansebis bazaze; maTSi resursuli
nawilebi yovelTvis xarjviTi nawilebis
tolia. disproporciebis gamosavlenad gam-
oiyeneba balansuri modelebi, romlebSic
faqtiuri resursebi Sejerebuli unda iq-
nas ara faqtiur moxmarebasTan, aramed maTze
moTxovnilebebTan. amasTan dakavSirebiT
aucileblad unda aRiniSnos, rom balan-
suri modelebi ar Seicavs ekonomikur gada-
wyvetilebaTa calkeuli variantebis Sedar-
ebis raime meqanizms da ar iTvaliswinebs
sxadasxva resursis urTierTCanacvlebis
SesaZleblobas. aqedan gamomdinare, ar aris
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dargTaSorisi balansis
leontievis modeli

MS OFFICE Excel-is
instrumentaris gamoyenebiT

ekonomikuri sistemis ganviTarebis opti-
maluri variantis SerCevis SesaZleblobac
maTi gamoyenebis safuZvelze. aRniSnuli
garemoeba ganapirobebs balansuri modeleb-
isa da meTodis SezRudulobas mTlianoba-
Si.

balansuri modelebis informaciuli
uzrunvelyofis safuZvels warmoadgens
teqnologiuri matrica - dargTaSorisi
balansis cxrili, romelic Sedgeba pirda-
piri danaxarjebis koeficientebisagan (nor-
mativebisagan) produqciis erTeulis war-
moebaze naturalur gamoxatulebaSi. darg-
TaSorisi cxrilebi iZleva erovnuli
ekonomikis dinamikis suraTs drois garkveu-
li periodisaTvis (rogorc wesi, erTi wl-
isaTvis). amasTan, misi elementebi (romelT-
ac dargTaSoris nakadebsac uwodeben)
garkveulwilad asaxavs kavSirebs dargebs
Soris. striqonebi gviCvenebs dargis produ-
qciis gamoSvebis ganawilebas. yoveli
striqoni xasiaTdeba Semdegi balansiT:

mTliani produqcia = Sualeduri
produqcia + saboloo produqcia

Sualeduri produqcia  ganisazRvre-
ba rogorc  produqciis warmoebaze daxar-
juli sakuTari da sxva dargebis produq-
ciaTa materialuri danaxarjebis jami, xolo
saboloo produqciis qveS esmiT  war-
moebis sferodan saboloo moxmarebis sf-
eroSi (dagrovebasa da moxmarebaze) gamo-
suli produqcia.

svetebi gviCvenebs dargis danaxarjeb-
is struqturas. maTTvis adgili aqvs Sem-
deg balanss:

dargobrivi ekonomikis problemebi
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dargis danaxarjebi = Sualeduri
danaxarjebi + damatebuli Rirebuleba

Sualeduri  danaxarjebi warmoad-
gens  sxvadasxva dargis Sualeduri produ-
qciebis saerTo jams, romelic ixarjeba
mocemuli produqciis warmoebaze. damate-
buli  Rirebulebis (wminda produqci-
is) mdgenelebia  xelfasebi, dargis wminda
Semosavali, saamortizacio anaricxebi, ara-
pirdapiri danaxarjebi da a. S.

dargTaSorisi balansis cxrilis stri-
qonebisaTvis da svetebisaTvis adgili aqvs
Semdeg tolobebs:

mTliani produqcia = dargis dana-
xarjebi

saboloo produqciebis jami = dam-
atebuli Rirebulebebis jami

davuSvaT, ekonomika warmodgenilia 

dargiT. SemoviRoT Semdegi aRniSvnebi:    - dargTaSorisi nakadebi ( -uri dar-

gis produqciis raodenoba, romelic   -uri
dargis produqciis sawarmoeblad gamoiy-
eneba);    - -uri dargis mTliani produqcia;

     - -uri dargis saboloo produqcia;    - -uri dargis Sesabamisi damatebu-

li Rirebuleba.
maSin, balansebi striqonebisa da svete-

bisaTvis maTematikuri formiT Semdegnair-
ad Caiwereba:

(1)

Tu aviRebT (1) gantolebebs yvela dar-
gis mixedviT, miviRebT:

ukanasknel tolobaTa Sedarebis safuZ-
velze advilad davrwmundebiT, rom adg-
ili unda hqondes Semdeg Tanafardobas:

   =    . 
 =1

 
 =1    (2)

     sidideebs, romlebic gviCveneben Tu  ,-uri dargis Sualeduri produqciis  ra
raodenobaa saWiro ,  -uri dargis produ-
qciis erTeulis sawarmoeblad, pirdapiri
danaxarjebis koeficientebi ewodeba da
isini Semdegnairad gamoiTvleba:   =       ;    ,  = 1,      . (3)

(3)-is gaTvaliswinebiT balansis (1)-is
pirveli gantoleba Semdegnairad SeiZleba
CavweroT:

   = ∑      +    ;  = 1,      .  =1  (4)

Tu SemovitanT pirdapiri danaxarjebis = (   )  matricis, mTliani da saboloo

produqciebis veqtor-svetebis

 =   1 2…                      =   1 2…   
cnebebs, maSin gantolebaTa (4) sistema

SeiZleba CavweroT matriculi formiT: =   +   (5)
(4) gantolebaTa sistemas (anu (5) mat-

ricul gantolebas) dargTaSorisi balan-
sis leontievis models uwodeben. misi in-
formaciuli uzrunvelyofis safuZvels
qmnis A matrica, radganac, pirdapiri danax-
arjebis koeficientebi axasiaTebs warmoe-
bis teqnologiur procesebs.

leontievis modelis gamoyenebiT SeiZ-
leba vawarmooT gaangariSebaTa Semdegi sa-
mi varianti:

• ganvsazRvroT TiToeuli dargis sab-

oloo produqcia (    , Tu mocemulia TiToeu-

li dargis mTliani produqcia (   ) = ( −  )  (6)
•   ganvsazRvroT TiToeuli dargis

mTliani  produqcia, Tu mocemulia  Ti-
Toeuli dargis  saboloo produqcia: = ( −  )−1  (7)

• Tu rigi dargebisaTvis mocemulia
mTliani, xolo danarCenebisaTvis saboloo
produqciebi, ganvsazRvroT pirvelebis sab-
oloo, xolo meoreebisaTvis - mTliani produ-
qciebi. am variantSi ufro mosaxerxebelia
visargebloT ara matriculi (5) gantolebiT,
aramed. wrfiv gantolebaTa (4) sistemiT.

(6) da (5) formulebSi E aRniSnavs   -uri
rigis erTeulovan matricas, xolo ( −  )−1 
matrica - ( −  ) matricis Sebrunebul mat-

tariel kikvaZe, daviT gegia



85

ricas. Tu ( −  ) matricis determinanti

nulisagan gansxvavebulia, e.i. gadagvare-
buli ar aris, maSin misi Sebrunebuli mat-
rica arsebobs. aRvniSnoT es matrica B-Ti.
maSin (7) SeiZleba CavweroT formiT: =    (8)

qeinsianuri multiplikatoris koncef-
ciis analogiiT B matricas matricul, anu
leontievis multi plikatorsac uwode-
ben.

Tu B matricis elementebs    -Ti aRvni-

SnavT, maSin (8) matriculi gantolebidan
vRebulobT Semdeg Tanafardobebs:  =        ,    = 1,       . 

 =1  (9)

rogorc (9)-dan Cans, mTliani produqcia

gamodis     koeficientiT Sewonili saboloo

produqciaTa sidideebis jami.     koeficients
ewodeba sruli danaxarjebis koeficien-
ti. igi Tavis TavSi moicavs, rogorc pirdapir,
ise arapirdapir danaxarjebsac, romlebic war-

moebis wina stadiebs ganekuTvneba.     koefi-
cientebi SeiZleba gamoviyenoT romelime dar-

gis mTliani produqciis ∆    cvlilebis (nazr-

dis) gamosaTvlelad yvela dargis saboloo

produqciaTa ∆    cvlilebebis saSualebiT:

∆  =     ∆   
 =1 (10)

dargTaSorisi balansis gantolebaTa
sistema realuri ekonomikuri procesebis
asaxvas warmoadgens, romelSiac Sinaarsi
mxolod mTliani produqciis veqtoris
komponentebis mxolod arauaryofiT mniS-
vnelobebs SeiZleba hqondeT. ra pirobebSi
Seswevs unari ekonomikur sistemas uzrun-
velyos saboloo produqciis dadebiTi
mniSvnelobebi yvela dargisaTvis?

pasuxi dasmul kiTxvaze ukavSirdeba
pirdapiri danaxarjebis maticis produq-
tiulobis cnebas.

arauaryofiT A matricas ewodeba produ-
qtiuli, Tu arsebobs iseTi  >    veqtori,

romlisTvisac >    (11)
anu, Tu skalaruli formiT CavwerdiT,

unda arsebobdes iseTi   > 0,  = 1,        ricx-
vebi, rom adgili hqondes Semdeg utolobebs:  >   1 1 +   2 2 + ⋯+      ,  = 1,  .       (12)

ukanaskneli ganmartebis ekonomikuri
Sinaarsi imaSi mdgomareobs, rom unda arse-
bobdes mTliani produqciis gamoSvebis
iseTi veqtor-sveti  >   , romlisTvisac
yvela dargs SesaZlebloba eqneba awarmoos
saboloo produqciis garkveuli raodeno-
ba -  >   , e.i. dargebis produqciaTa aseTi
nakrebisaTvis TiToeuli dargis gamoSveba
ufro meti iqneba, vidre danaxarjebi maT
warmoebaze.

imisaTvis, rom SevamowmoT produqti-
ulia Tu ara pirdapiri danaxarjebis mat-
rica, sakmarisia davrwmundeT erT-erTi Sem-
degi pirobis SesrulebaSi:

a)  1 +  2 + ⋯+    < 1,  = 1,      ; 
(A matricis yvela svetis elementTa

jami erTze naklebia).

b)   1 +   2 + ⋯+    < 1,  = 1,       . 
(A matricis yvela striqonis element-

Ta jami erTze naklebia).
SevniSnoT, rom moyvanili pirobebi dakav-

Sirebulia warmoebis efeqtianobis (rentabe-
lobis) cnebasTan. marTlac, koeficienti       
axasiaTebs   -uri saxis produqciis xvedriT
wils, romelic gadadis   -uri saxis mTliani

produqciis yovel fulad erTeulze. amitom

utoloba   1 +  2 +⋯+    > 1   niSnavs, rom
materialuri danaxarjebi   -uri saxis  produ-
qciaze didia da warmoebis procesi ekono-
mikurad ararentabeluria.

dadgenilia agreTve aRniSnuli matricis
produqtiulobis aucilebeli da sakmarisi
pirobebic. erTerTi aseTi piroba cnobilia
saimon-houkinsis pirobis saxelwodebiT, rom-
lis Tanaxmadac A matricis produqtiulobi-
saTvis aucilebeli da sakmarisia, rom  −   
matricis mTavari minorebi dadebiTi iyos.

davuSvaT, mocemulia samdargovani eko-
nomikis dargTaSorisi balansis cxrili:

dargebi 1 2 3 
saboloo 

moxmareba, Y 
mTliani 

gamoSveba, X 
1 50 16 120 60 246 
2 30 10 180 100 320 
3 15 14 140 80 249 

dargobrivi ekonomikis problemebi
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davsvaT Semdegi ori amocana:
• gamovTvaloT TiToeuli dargis mTliani

produqcia (  )  saboloo produqciis veqtoris

axali mniSvnelobisTvis =  100150120  
• rogor Seicvaleba TiToeuli dar-

gis mTliani produqcia (  ) , rodesac sab-
oloo produqciis veqtoris mesame kompo-
nentis mniSvneloba 5%-iT gaizrdeba.

dasmuli amocanebi SeiZleba amoixsnas
MS OFFICE Excel-is instrumentaris gamoye-
nebiT  ramdenime etapad:

etapi 1. dargTaSorisi balansis cxri-
lis monacemebis Setana;

etapi 2.     veqtoris formireba;
etapi 3. A matricis formireba;
etapi 4. erTeulovani E matricis

formireba;
etapi 5. E–A matricis formireba;
etapi 6. saimon-houkinsis pirobebis

Semowmeba;

etapi  7 .  sruli danaxarjebisB = (E − A)−1 matricis formireba;
etapi 8. saboloo moxmarebis axali   veqtoris komponentebis Setana;
etapi 9. mTliani produqciis veqtoris

axali    mniSvnelobis formireba;
etapi 10. mTliani produqciis   veqtoris

cvlilebis (∆   veqtoris) gaangariSeba.
qvemoTmoyvanil  Excel-is furcelze war-

modgenilia dasmuli amocanebis amonaxsne-
bi, romlebic miRebulia CamoTvlili etape-
bis ganxorcielebis Sedegad:

warmodgenili modeli ganxiluli da
mowonebuli iqna “ekonomikuri procesebis
modelirebis” mudmivmoqmed gafarToebul
seminarze, romelSiac monawileobdnen
stu-s wamyvani maTematikosebi da ekonomiste-
bi - d. natroSvili, i. kakubava, a. gabelaia, p.
lemonjava, a. siWinava, d. iakobiZe, g. jolia,
S. yizilaSvili da sxvebi.

aRvniSnoT, rom damuSavebuli kompiuter-
uli modelis gamoyenebiT SesaZlebelia
gadavwyvitoT dargTaSoris balansTan daka-
vSirebul amocanaTa sxva variantebic.
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МОДЕЛЬ МЕЖОТРАСЛЕВОГО БАЛАНСА ЛЕОНТЬЕВА
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В статье представлена компьютерная модель Леонтьева «Вход-Выход» (“Input-Output”), которая  с успехом
может бить использована как в учебном процессе, так  и в прикладных задачах.


