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mravalkriteriumian mmarTvelobiT gadawyvetilebaTa  

miRebis algoriTmi da informaciuli teqnologia 

Tengiz maWaraZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia mmarTvelobiT gadawyvetilebaTa mravalkriteriumiani anlizis 

algoriTmi, romelic dafuZnebulia „idealuri veqtoris“ meTodze. igi gulisxmobs 

alternativaTa calkeuli variantebis Sedarebas pirobiTad etalonur proeqtTan, 

romelsac yvela kriteriumis mixedviT saukeTeso maCvenebeli aqvs. optimalurad miiCneva 

alternativa, romelic kriterialur sivrceSi yvelaze axlosaa etalonur 

alternativasTan. Sedegad, mravalkriteriumiani amocana daiyvaneba erT integralur 

kriteriumze, romlis minimizaciasac veswrafiT. moyvanilia algoriTmi, romelic 

calkeuli kriteriumebis mniSvnelovnebis gasaTvaliswineblad, wonis koeficientebis 

saxiT, eqspertul Sefasebebs iyenebs. damuSavebulia amocanis gadawyvetis informaciuli 

teqnologia gadawyvetilebaTa miRebis mxardamWeri programuli modulis saxiT. 

gadawyvetilebis miRebis konkretuli amocanisaTvis moyvanilia algoriTmis procedurebi 

da misi kompiuteruli realizaciis Sedegebi. algoriTmi efeqtianad SeiZleba gamoviyenoT 

praqtikul menejmentSi iseT gadawyvetilebaTa optimaluri variantis SerCevisas, 

romlebic Sefasebis raodenobriv kriteriumebs iyeneben.  

sakvanZo sityvebi: gadawyvetilebaTa miReba. mravalkriteriumiani analizi. 

algoriTmi. optimizacia. eqspertuli Sefaseba. informaciuli teqnologia. 

1. Sesavali 

gadawyvetilebaTa miRebis mxardamWeri sistemebis daproeqtebisas mTavari sakiTxia 

misi funqcionirebisaTvis aucilebeli maTematikuri modelebisa da algoriTmebis 

damuSaveba, rac saSualebas gvaZlevs CavataroT problemuri situaciebis analizi da 

miviRoT optimaluri gadawyvetileba. 

   gansakuTrebul interess iwvevs gadawyvetilebaTa miRebis amocanebi, romlebSic 

SesaZlo alternativaTa Sefaseba ramdenime kriteriumis mixedviT xdeba. am SemTxvevaSi 

saqme gvaqvs gadawyvetilebaTa miRebis mravalkriteriumian amocanebTan [1]. am problemas, 

mravali Teoriuli kvleva eZRvneba, magram rogorc analizi aCvenebs, maTi gamoyeneba praq-

tikul menejmentSi yovelTvis ar xerxdeba da Sromatevadia. amitom, praqtikaSi 

gadawyvetilebaTa miRebas ZiriTadad mainc axorcieleben erTi romelime kriteriumis 

safuZvelze, rac maT naklebad efeqtians xdis. aqedan gamomdinare, aqtualuria 

praqtikuli gamoyenebisaTvis mosaxerxebeli, mravalkriteriumian gadawyvetilebaTa 

miRebis algo-riTmebisa da Sesabamisi informaciuli teqnologiebis damuSaveba, rac 

saSualebas aZlevs gadawyvetilebis mimReb pirs operatiulad Sea-fasos 

mravalkriteriumiani alternativebi da miiRos umjobesi gadaw-yvetileba. 
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analizi aCvenebs, rom menejmentis mravalkriteriumian amocanebSi, romlebic Sefasebis 

raodenobriv kriteriumebs iyeneben, efeqtiania e. w. idealuri veqtoris meTodze 

dafuZnebuli algoriTmebis damuSaveba da gamoyeneba. 

2. ZiriTadi nawili 

    davuSvaT, mmarTvelobiTi gadawyvetilebis miRebis amocanaSi, cno-bilia 

gadawyvetilebis SesaZlo alternativaTa simravle  

A={A1, A2, . . .,Am} 
da alternativaTa Sefasebis raodenobrivi kriteriumebis simravle 

K={K1, K2, ...,Kn}. 

   alternativaTa mravalkriteriumiani analizi mdgomareobs K  simrav-lis 

kriteriumebis mixedviT A simravlis elementTa prioritetul mowesrigebaSi. 

   avRniSnoT aij -iT (i=1,2,..,n; j=1,2,..,m) i-uri kriteriumis mixedviT j-uri 
alternativis raodenobrivi Sefasebebi da miRebuli matricis elemen-tebi ganvaTavsoT 

cxrili 1-Si. 

                                                                      cxrili 1 

kriteriumi 
alternativebi etalonuri 

alternativa A1 A2 . . . Am 

K1 a11 a12 . . . a1m a1
max 

K2 a21 a22  a2m a2
max 

. . . . . . . . . . . . . . . . . . 

Kn an1 an2 . . . anm an
max 

    

   yoveli alternativa xasiaTdeba veqtoriT, romlis elementebi cal-keuli 

kriteriumebis mixedviT misi Sefasebebia: 

                                                  Aj={a1j, a2j, . . ., anj}; (j=1,2,…,m)                          (1) 

   gavaanalizoT cxrilis calkeuli striqonebi da ganvsazRvroT yoveli kriteriumis 

mixedviT saukeTeso alternativa. aseTad miviCnioT alternativa, romlis Sefasebac i-uri 
kriteriumis mixedviT maqsima-luria. i-uri striqonis maqsimaluri elementebi a1

max,  
a2

max, …,an
max, mova-TavsoT cxrili 1-is bolo svetSi. imis gaTvaliswinebiT, rom samarT-

liania piroba min{aij}=-max(-aij}, im kriteriumebis Sesabamis maqsimalur mniSvnelobebs, 

romelTa saukeTeso Sefasebebad minimaluri mniSvnelo-bebi iTvleba, mivaweroT „minus“ 

niSani. 

   ganvixiloT alternativa, romlis Sesabamisi veqtoris komponentebi calkeul 

kriteriumTa maqsimaluri mniSvnelobebia: 

                                                       A*={ a1
max, a2

max,. . .,an
max}.                              (2) 

   aRniSnuli alternativa saukeTesoa, vinaidan is calkeuli i-uri kriteriumis 
maqsimalur mniSvnelobas iRebs. mravalkriteriumiani gada-wyvetilebis miRebis realur 

amocanebSi, rogorc wesi, ar arsebobs alternativa, romelic yvela kriteriumis 

mixedviT optimaluria. vuwo-doT am alternativas etalonuri an pirobiTad saukeTeso 

alterna-tiva. idealuri veqtoris meTodi mdgomareobs iseTi alternativis moZebnaSi, 
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romelic kriterialur sivrceSi, garkveul metrikaSi, yve-laze axlosaa A* 
veqtorTan. 

meTodis algoriTmi gulisxmobs, n ganzo-milebian kriterialur sivrceSi, wyvil-

wyvilad, idealur veqtorsa da nebismier sxva alternativas Soris manZilebis gansazRv-

ras da maTgan minimaluris amorCevas. Tu amocanas konkretul, evklides metrikaSi 

gadavwyvetT, mravalkriteriumiani amocana daiyvaneba erTkriteriumiani optimizaciis 

amocanaze 

 

                                       ∑
=





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


−=

n

i 1

2

ij
max
ij aaR → min ,     (j=1,2,…,m) .             (3) 

    

   praqtikuli miznebisaTvis mosaxerxebelia gamoviyenoT meTodis mo-dificirebuli 

algoriTmi. umravles SemTxvevaSi, alternativaTa Sefa-sebis raodenobriv kriteriumebs 

sxvadasxva sazomi erTeuli aqvs, rac arTulebs maTze maTematikur operaciebs. amitom 

winaswar movaxdinoT aij  matricis elementebis normalizacia, rac saSualebas mogvcems d-

aviyvanoT alternativaTa ricxviTi Sefasebebi ganzomilebis armqone sididebamde. matricis 

normalizebuli elementebi gamoiTvleba Semdegi formuliT:  

                                                                  xij = max
i

ij

a
a

 ,                                             (4) 

sadac:  

   aij – i-uri kriteriumis mixedviT j-ur alternativaTa Sefasebis mocemuli maCveneblebia;   

   ai
max – i-uri kriteriumis mixedviT alternativebis Sefasebis maqsima-luri 

mniSvnelobebia (A{aij} matricis striqonebis maqsimaluri elemen-tebi);  

    xij – i-uri kriteriumis mixedviT j-uri alternativis Sefasebis nor-malizebuli 

maCvenebelia.  

   imisaTvis, rom integralur kriteriumSi gaviTvaliswinoT calkeuli kriteriumebis 

mniSvnelovnebis xarisxi, SemovitanoT maTi “wonis” koeficientebi c1, c2, ...,cn , romlebic 

ganisazRvreba gadawyvetilebis mimRebi piris mier an eqspertuli Sefasebis safuZvelze. 

am SemTxvevaSi, imis gaTvaliswinebiT, rom normalizebis Semdeg etalonuri alternativis 

(A* 
veqtoris) yoveli komponenti 1-is tolia, miviRebT optimaluri gadwyvetilebis 

miRebis Semdeg wess 
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1.           (5) 

  

   algoriTmis ganxorcielebis Sedegad ganisazRvreba optimaluri al-ternativa. aseTad 

iTvleba alternativa, romelsac integraluri krite-riumis minimaluri mniSvneloba aqvs. 

mas Seesabameba Aj {a1j, a2j, ... ,anj} veq-tori, romelic geometriulad yvelaze axlosaa 

idealur A*
 veqtorTan. 

   damuSavebulia ganxiluli algoriTmis Sesabamisi informaciuli teqnologia, 

gadawyvetilebis miRebis mxardamWeri programuli modu-lis saxiT. qvemoT moyvanilia 

algoriTmis procedurebi da misi kompi-uteruli realizaciis Sedegebi konkretuli 
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magaliTisaTvis. kerZod, ganxilulia menejmentis erT-erTi yvelaze gavrcelebuli, firmis 

kapi-taldabandebaTa proeqtis SerCevis amocana. 

   vTqvaT gvaqvs oTxi alternatiuli proeqti: P1, P2, P3, P4 , romelTa Sefaseba xdeba 

safinanso menejmentSi cnobili xuTi kriteriumis safu-Zvelze [2]. mocemulia calkeuli 

kriterumebis mixedviT proeqtebis SefasebaTa raodenobrivi maCveneblebi. SevadginoT 

maTgan A{aij} mat-rica da ganvsazRvroT etalonuri proeqti (cxrili 2). 

                                                                                                                                                cxrili 2 

kriteriumi 
proeqtebi etalonuri 

proeqti P1 P2 P3 P4 P5 

NPV 150.5 400.6 240.8 345.5 189.8 400.6 

PP 1.8 2.0 1.5 2.1 2.5 -2.5 

ARR % 36.2 48.2 51.0 40.0 38.5 51.0 

PI 1.5 1.34 1.4 0.95 1.1 1.5 

IRR % 22.3 18.4 25.5 30.2 27.7 30.2 
 

   (4), (5) formulebis mixedviT gaangariSebaTa Sedegebi moyvanilia cxrili 3-Si.   

                                                                                                                                                           cxrili 3 

kriteriumi 
kriteriumis 

wona 
proeqtebi etalonuri 

proeqti P1 P2 P3 P4 P5 

NPV 0.24 0.37 1 0.60 0.86 0.47 1 

PP 0.12 -0.72 -0.8 -0.6 -0.84 -1 1 
ARR % 0.14 0.70 0.94 1 0.78 0.75 1 

PI 0.31 1 0.89 0.93 0.63 0.73 1 

IRR % 0.19 0.74 0.60 0.84 1 0.91 1 

Rj → min 0.69 0.64 0.59 0.67 0.76  
 

    rogorc cxrilidan Cans, gadawyvetilebis saukeTeso variantia P3 proeqtis arCeva, 

romelsac optimizaciis (5) kriteriumis minimaluri mniSvneloba (Rj=0.59) Seesabameba.     
   

3. daskvna 

 

   ganxilulia mravalkriteriumian mmarTvelobiT gadawyvetilebaTa miRebis algoriTmi, 

romelic dafuZnebulia e.w. „idealuri veqtoris“ meTodze. damuSavebulia Sesabamisi 

informaciuli teqnologia gadaw-yvetilebaTa miRebis mxardamWeri programuli modulis 

saxiT. algo-riTmi da informaciuli teqnologia SeiZleba efeqtianad gamoviyenoT 

praqtikul menejmentSi iseT gadawyvetilebaTa optimaluri variantis SerCevisas, 

romlebic Sefasebis raodenobriv kriteriumebs iyeneben.  
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ALGORITHM AND INFORMATION TECHNOLOGIES FOR ADOPTION OF THE MULTI-

CRITERIA MANAGERIAL DECISIONS  
Macharadze Tengiz 

Georgian Technical University 

Summary 
 
Hereby an algorithm of managerial multi-criteria decision making is being discussed. 

The method is based on the “Ideal Vector” approach. An especial information technology as 
a program module of decision making support system was elaborated. The algorithm and 
information technology can be efficiently used to choose optimal solution for the decision 
making based on quantitative criterion.  
 

АЛГОРИТМ  И  ИНФОРМАЦИОННАЯ  ТЕХНОЛОГИЯ  ПРИНЯТИЯ  
МНОГОКРИТЕРИАЛЬНЫХ УПРАВЛЕНЧЕСКИХ  РЕШЕНИЙ 

Мачарадзе Т. 
Грузинский Tехнический Университет 

Резюме 
 

Рассматривается алгоритм принятия многокритериальных управленческих 
решений, основанный на методе “идеального вектора”. Разработана соответствующая 
информа-ционная технология в виде программного модуля поддержки принятия 
много-критериальных решений. Алгоритм и информацинная технология могут быть 
эффективно использованы в практическом менеджменте для выбора оптимальных 
вариантов решений, использующих в качестве оценок количественные критерии. 

 


