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Sesavali 

  

saxelmZRvaneloSi ganixileba biznesis analizis raodenobrivi meTodebi, 

romelic efuZneba albaTobis Teoriisa da maTematikuri statistikis, 

finansuri maTematikis instrumentebis, masobrivi momsaxurebis sistemebisa da 

maragebis marTvis modelebis gamoyenebas. 

 

Teoriuli masala gadmocemulia kompaqturad, gasagebi eniT. TiToeuli 

Tavi Seicavs konkretuli situaciebis, magaliTebisa da savarjiSoebis 

sakmaris raodenobas. 

 

 saxelmZRvanelo gankuTvnilia umaRlesi saswavleblebis ekonomiksa da 

biznesis marTvis specialobis bakalavriatis safexuris studentebisaTvis. igi 

daainteresebs profesor-maswavleblebsac, agreTve, specialistebs 

marketingisa da menejmentis sferoebSi. 
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Tavi 1. biznesis statistikis Sesavali 

 
 Tanamedrove etapze statistika firmaTa saqmiani cxovrebis ganuyofeli 

nawili gaxda. iSviaTad Tu SevxvdebiT wliur angariSebs, romelic ar 

Seicavdes monacemTa grafikuli saxiT warmodgenasa da analizs. komerciuli 

informaciis Segrovebis, warmodgenisa da analizis meTodebis gamoyenebas 

uaRresad didi mniSvneloba eniWeba efeqturi menejeruli gadawyvetilebebis 

miRebis procesSi. 

 statistika aRwers da gamoavlens raodenobriv kanonzomierebebs 

masobriv sazogadoebriv movlenebSi. 

 winamdebare TavSi gavecnobiT monacemTa Segrovebis, asaxvisa da 

analizis, saSualo da variaciis maCveneblebis gamoTvlisa da Sedarebis 

meTodebs, maT interpretaciasTan da SedarebasTan dakavSirebul sakiTxebs. 

 

1.1. monacemTa Segrovebis meTodebi 

 
raodenobrivi analizis pirvel etaps aucilebeli informaciis 

Segroveba warmoadgens.  

arsebobs aRniSnuli informaciis miRebis sxvadasxva Sida Tu gare wyaro, 

iseTebi magaliTad, rogoricaa warmoebasTan, gasaRebasTan da sakadro 

SemadgenlobasTan dakavSirebuli angariSebi, agreTve, statistikuri 

organoebis mier gamoqveynebuli masalebi, romelic moicavs monacemTa farTo 

speqtrs qveynis masStabiT. aseTebs ganekuTvneba monacemebi, romlebSic 

asaxulia mosaxleobis zrdisa da misi demografiuli Semadgenlobis 

cvlilebis tendeciebi, Semosavlebi da fasebi, vaWrobaSi brunvisa da 

produqciis gamoSvebis moculobebi, moxmarebis tendeciebi. 

mniSvnelovan informacias SeiZleba Seicavdes agreTve xelisuflebis 

adgilobrivi organoebis statistikuri masalebi da komerciuli 

struqturebis marketinguli gamokvlevebis monacemebi. 

mimdinare informaciis ararsebobis SemTxvevaSi xSirad pirveladi 

monacemebis misaRebad iyeneben e. w. gamokiTxvis furclebs (anketebs). 

monacemTa Segrovebis am meTodisaTvis damaxasiaTebelia SedarebiT dabali 

danaxarjebi. 

gamokiTxvis furceli sxvadasxva tipis SeiZleba iyos. misi gaformebis 

ZiriTadi etapebidan SeiZleba gamovyoT: 

1. winaswari gamokiTxva, rodesac e. w. `gonebrivi Sturmis~ meTodiT 

dgindeba misaRebi informaciis tipi da moculoba; 

2. gamokiTxvis furclis Savi variantis Sedgena; 

3. gamokiTxvis furclis Savi variantis pirveladi analizi, rac 

gulisxmobs kiTxvebis formulirebis dazustebas maTze pasuxebis 

cxadad da calsaxad gacemis mizniT; 
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4. winaswari monacemebis Segroveba gamokiTxvis furclebis respodentTa 

mcire jgufebisadmi dagzavnis gziT maTi formisa da Sinaarsis Semdgomi 

daxvewis mizniT; 

5. gamokiTxvis furclis saboloo variantis SemuSaveba; 

6. gamokiTxvis Catareba sruli informaciis misaRebad. 

miRebuli informaciis saimedoba mniSvnelovanwilad damokidebulia 

gamokiTxvis furclebis gaformebis  xarisxze. am TvalsazrisiT sasargeblo 

iqneba Tu gaviTvaliswinebT qvemoTmoyvanil rekomendaciebs: 

• gamokiTxvis furclis mizani formulirebuli unda iyos mis 

dasawyisSi an calke werilSi; 

• kiTxvebi SeZlebisdagvarad formulirebuli unda iyos martivi, 

gasagebi eniT. unda moveridoT Jargonsa da teqnikur 

terminologias; 

• minimumande unda iqnes dayvanili kiTxvebis raodenoba; 

• SeZlebisdagvarad gamoviyenoT kiTxvebi, romlebzec SeiZleba 

gaeces `diax/ara~ tipis pasuxebi anda kiTxvebi, romlebic 

gvTavazobs alternatiul pasuxebs; 

• Ria tipis SekiTxvebi iSviatad unda iqnes gamoyenebuli da isic 

mxolod gamokiTxvis furclis bolos; 

• unda moveridoT orazrovan da piradi xasiatis kiTxvebs. 

pirveladi informaciis miRebis alternatiul meTods warmoadgens  

zepiri gamokiTxva. 

miuxedavad imisa, rom anketirebasTan SedarebiT es meTodi ufro did 

danaxarjebTan aris dakavSirebuli, met dros moiTxovs da Sromatevadicaa, 

xSirad mainc mas aniWeben upiratesobas, gansakuTrebiT maSin, rodesac 

aucilebelia informaciis miReba mimdinare koniunqturis Sesaxeb. 

rig SemTxvevebSi informaciis misaRebad umjobesia dakvirvebaTa 

meTodis gamoyeneba. magaliTad, sastumro an rekreaciul biznesTan 

dakavSirebuli monacemebis misaRebad SeiZleba ukeTesi iyos vawarmooT 

dakvirveba da ara TanamSromelTa gamokiTxva. uSualod obieqtebze sawarmoo 

garemoSi dakvirveba ufro saimedo monacemebs mogvcems, vidre 

dainteresebuli personalis gamokiTxva. 

rogorc ukve avRniSneT, monacemTa Segroveba maTi analizis procesis 

Zalze mniSvnelovani nawilia. meTodis arasworad SerCevam an gamoyenebam 

SeiZleba gamoiwvios araadekvaturi informaciis miReba da eWvqveS daayenos 

analizis Sedegebi. 

realobis metnaklebad adekvaturi informaciis miReba SeiZleba 

uzrunvelyos meTodis gamoyenebam, romelic maTematikur statistikaSi 

SerCeviTi meTodis saxelwodebiT aris  cnobili. 

aRniSnul meTods safuZvlad udevs generaluri da SerCeviTi 

erTobliobis cnebebi. 



 6 

generaluri erTobliobis qveS esmiT erTgvarovani obieqtebis mTliani 

gamosakvlevi simravle, xolo SerCeviTi erToblioba mis qvesimravles 

wamoadgens, romelic SemTxveviT SerCeuli obieqtebisagan Sedgeba. 

meTodis arsi imaSi mdgomareobs, rom  SerCeviTi erTobliobis 

obieqtebis gamokvlevis gziT gamotanil iqnes garkveuli daskvnebi 

generaluri erTobliobis obieqtebTan mimarTebaSi. 

gamokvlevis aucilebloba statistikuri masalis SerCevis safuZvelze 

imiT aixsneba, rom mTeli generaluri erTobliobis gamokvleva Sromatevadia, 

dakavSirebulia saxsrebisa da drois did danaxarjebTan, an praqtikulad 

SeuZlebelia. 

SerCevas ewodeba reprezentatiuli, Tu yovel obieqts generaluri 

erTobliobidan Tanabari SesaZlebloba aqvs moxvdes SerCevaSi. Tu SerCeva 

reprezentatiulia, iqmneba imis safuZveli, rom misi Seswavla da daskvnebi 

axlos iqneba rezultatebTan, romelsac miviRebdiT im SemTxvevaSi, rom 

mTeli generaluri erToblioba gamogvekvlia. 

imisaTvis, rom SerCeva efeqturad ganxorcieldes, aucilebelia 

specialuri codna da kargi intuicia Sesabamis dargSi. daudevrad 

Sedgenilma SerCevam SeiZleba mcdar daskvnebamde migviyvanos. 

ganasxvaveben statistikuri monacemebis SerCevis Semdeg xerxebs: martivs 

(SemTxveviTs), meqanikurs, tipiursa da seriuls. 

Tu davnomravT generaluri erTobliobis yvela obieqts, davamzadebT 

baraTebs aseTive nomrebiT, guldasmiT avurevT da SevarCevT baraTebis 

dastas, Sesabamisi nomris generaluri erTobliobis obieqtebi qmnian martiv 

SerCevas. 

Tu obieqtebs generaluri erTobliobidan garkveuli intervalebiT 

arCeven, aseT SerCevas meqanikurs uwodeben. 

rodesac generalur erTobliobas yofen wyvilwyvilad TanaukveT 

jgufebad da TiToeuli jgufidan irCeven obieqtebs, es aris SerCevis 

Sedgenis tipiuri xerxi. 

Tu generaluri erTobliobis wyvilwyvilad TanaukveT jgufebad 

dayofis Semdeg SemTxveviT irCeven romelime jgufebs, aseT SerCevas 

seriuls uwodeben. 

 

1.2 ganawilebis cxrilebi 

 
xSirad, ase vTqvaT, `nedli~, pirveladi informaciis gasaanalizeblad 

mosaxerxebelia monacemebis garkveuli niSniT dajgufeba da monacemebis 

cxrilis saxiT warmodgena. 

magaliTi 1.1 cxrilSi 1.1 moyvanilia firmis 40 teqnikuri muSakis 

saSualokvireuli gamomuSaveba (aSS dolarebSi): 
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750 410 520 604 810 610 770 690 

670 505 370 660 515 860 654 550 

446 725 632 720 590 694 424 649 

760 535 756 682 330 785 575 835 

802 625 437 520 440 584 610 710 

                                                                     cxrili 1.1 

 

aseT formiT warmodgenili monacemebi mouxerxebelia gasaanalizeblad. 

am tipis monacemTa asaxvis standartuli meTodis arsi mdgomareobs maTi 

sixSireTa ganawilebis cxrilis saxiT warmodgenaSi. 

gamartivebis mizniT monacemebs Semdegnairad ajgufeben. pirvel etapze 

pouloben minimalur da maqsimalur mniSvnelobebs (Cvens SemTxvevaSi es 

mniSvnelobebia 330 da 860), riTac dgindeba maTi cvlilebis mTeli diapazoni. 

Semdeg am diapazons yofen jgufebad an intervalebad (daaxloebiT 5-10 

metnaklebad Tanabar jgufad, Tumca konkretul situaciebSi maTi raodenoba 

SeiZleba metic iyos da naklebic). 

Tu Cvens magaliTSi dajgufebis intervalis sigrZed 100 dolars aviRebT, 

sixSireTa ganawilebis cxrili Semdegnairad SeiZleba warmovadginoT: 

 

saSualokvireuli gamomuSaveba 

(aSS dolari) 
300_ 400_ 500_ 600_ 700_ 800_ 

muSakTa raodenoba 2 5 9 12 8 4 

            cxrili 1.2 
 

Tu davakvirdebiT intervalTa Caweris formas, SevamCnevT, rom yoveli 

intervali moicavs monacemebs marcxena sazRvris CaTvliT da zemoT, Semdegi 

intervalis marcxena sazRvramde. 

magaliTi 1.2 cxrilSi 1.3 moyvanilia samuSaos gamcden TanamSromelTa 

raodenoba kompaniaSi bolo 30 dRis ganmavlobaSi: 

 

 

 

 

 

 

                                                                       cxrili 1.3 
 

dajgufebis Semdeg gamcdenTa raodenobis sixSireTa ganawilebis cxrili 

Semdegnairad SeiZleba warmovadginoT: 

 

5 0 15 1 23 6 5 18 8 10 

2 10 6 0 0 11 2 13 6 3 

19 7 12 1 5 16 0 14 4 8 
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samuSaos gamcdenTa 

raodenoba 
0 - 4 5 - 9 10 - 14 15 - 19 20 - 24 

gacdenili dReebis 

raodenoba 
10 9 6 4 1 

                                                                         cxrili 1.4 

 

SevniSnoT, rom am magaliTSi winasagan gansxvavebiT monacemebi 

diskretuli xasiaTisaa (maT mxolod mTeli mniSvnelobebi SeiZleba hqondeT). 

aseT SemTxvevebSi dajgufebis intervalebSi SeiZleba vuCvenoT rogorc 

marcxena, aseve marjvena sazRvrebic. 

 
1.3 monacemTa grafikuli asaxva 

 
monacemTa TvalsaCinod asaxvisa da pirveladi analizis mizniT xSirad 

cdiloben maT grafikul warmodgenas. mocemul paragrafSi Cven ganvixilavT 

monacemTa grafikuli asaxvis ramdenime meTods, romelTac yvelaze farTo 

gavrceleba hpoves sameurneo saqmianobis analizis procesebSi. 

sixSireTa ganawilebis cxrilis asaxvis saukeTeso saSualebad 

miCneulia histograma, romelic maT calke aRebuli svetebis saxiT 

warmoadgens. 

ganawilebaTa 1.2 da 1.4 cxrilebis Sesabamisi histogramebi warmodgenilia 

qvemoTmoyvanil 1.1 da 1.2 naxazebze:  

 

 

 

 

 

             

 

 

 

 

 

 

 

                                                                          

          nax. 1.1                                       nax. 1.2 

 

araraodenobrivi xasiaTis cvladebTan dakavSirebuli monacemebis asaxvis 

mizniT xSirad iyeneben svetur diagramebsac. magaliTad, cxrilSi 1.5 

moyvanilia rigi qveynebis eqsportis moculoba erTi garkveuli TvisaTvis: 

•

•

12 
 
 

10 
 
 

8 
 
 

6 
 

4 
 

2 

0      300    400     500     600     700    800     900 
                                   moda             saSualo kvireuli 

gamomuSaveba 

muSakTa 
raodenoba 

0              5            10           15          20     
25

dReebis 
raodenoba 

gamcdenTa 
raodenoba

12 
 

10 
 

8 
 

6 
 

4 
 

2 

• • • • •
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cxrili 1.5 

 

qvemoT moyvanil naxazze cxrili 1.5-iT asaxuli monacemebi warmodgenilia 

sveturi diagramis saxiT: 

                     

                  

      

 

                 

 

 

 

 

 

 

 

 

 

 

nax. 1.3 

                          

SevniSnoT, rom sveturi diagramebis sxvadasxva nairsaxeoba arsebobs da 

maT SeiZleba hqondes rogorc vertikaluri, aseve horizontaluri formac. 

rodesac saWiroa monacemTa asaxva drois garkveuli periodisaTvis, an or 

an met monacemTa nakrebis SedarebiTi analizi, SeiZleba gamoyenebuli iqnes 

wrfivi grafikebi (sxvanairad maT texil sixSireebsac uwodeben). 

magaliTi 1.3 cxrilSi 1.6 moyvanilia kompaniis produqciis gayidvebis 

moculoba aTwliani periodisaTvis: 

 

wlebi 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

gayidvebis 

moculoba 

(mln funti st.) 

19 25 22 21 23 23 28 26 32 34 

cxrili 1.6 

 

Sesabamis wrfiv grafiks eqneba saxe: 

qveyana aSS kanada 
didi 

britaneTi 
safrangeTi germania 

eqsporti 

(10 mln aSS dolari) 
700 350 170 210 480 

            aSS        kanada       didi     safrangeTi   germania  
                              britaneTi                            

eqsporti (10 mln aSS dolari) 

qveynebi 

800 
 

700 

600 

500 
 

400 

300 
 

200 

100 
 

0
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nax. 1.4 

 

rogorc grafikidan Cans, Tu ar CavTvliT xanmokle periods (1988-1989 

wlebs), mTeli aTwliani periodis ganmavlobaSi SeiniSneboda gayidvebis 

moculobis mdgradi zrdis tendecia. 

 magaliTi 1.4 cxrilSi 1.7 moyvanilia ori kompaniis 40-40 muSakis 

saSualokvireuli gamomuSaveba: 

 

saSualokvireuli 

gamomuSaveba  

(aSS dolari) 

300- 400- 500- 600- 700- 800- 

muSakTa raodenoba 

(kompania A) 
2 5 9 12 8 4 

muSakTa raodenoba 

(kompania B) 
7 14 8 7 3 1 

cxrili 1.7 

cxrilis monacemebi SeiZleba avsaxoT erT grafikze: 

 

 
 

 

 

 

 

 

 

 

 

 

nax. 1.5 

 
40 

 

30 
 

20 
 

10 

 0         1986         1987       1988         1989       1990        1991        1992        1993        1994       1995 wlebi 

gayidvebis moculoba 
(mln funti st.) 

15 
 
 

10 
 

 
5 
 

 0              300                400               500                600              700                800                900 gamomuSaveba  
(aSS dolari)

muSakTa raodenoba 

kompania  A 

kompania  B 
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rogorc wrfivi grafikebidan Cans, SeiZleba iTqvas, rom mTlianobaSi A 
kompaniis muSakTa gamomuSaveba ufro maRalia vidre B-si. 

monacemTa grafikuli asaxvis kidev erT alternatiul meTods 

warmoadgens seqtoruli diagrama. mis mTavar daniSnulebas Seadgens 

nawilebis xvedriTi wilebis TvalsaCino asaxva mTelTan mimarTebaSi. 

magaliTi 1.5 cxrilSi 1.8 warmodgenilia garkveuli jgufis saqonlis 

warmoebasTan  dakavSirebuli danaxarjebi kompaniis sxvadasxva ganyofilebaSi:  

 

cxrili 1.8 

 

sveturi   diagramis asagebad Tavdapirvelad davadginoT proporci-  

ulobis koeficientis mniSvneloba: 

 
360 360 10

17 9 3 5 2 36
k = = =

+ + + +
 

 

  
 amgvarad, TiToeuli ganyofilebis xvedriTi wilebi diagramaze unda 

gamoisaxos Sesabamisad 170, 90, 30, 50 da 20 gradusiani seqtorebiT. am 

mniSvnelobebs procentuli interpretaciac SeiZleba mivceT: 

 

 
170 100 47,2%;
360

⋅ ≈    

90 100 25%;
360

⋅ ≈    

30 100 8,3%
360

⋅ ≈ ; 

50 100 13,9%;
360

⋅ ≈   

20 100 5,6%.
360

⋅ ≈  

 
 amgvarad, cxrili 1.8-is monacemebi seqtorul diagramaze 

Semdegnairad aisaxeba:  

 

 

ganyofileba sawarmoo gasaRebis 
marketin-

guli 
kvleviTi 

materialur- 

teqnikuri 

uzrunvelyofis 

danaxarjebi 

(mln aSS dolari) 
17 9 3 5 2 
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nax. 1.6 

 
  

 

 

nax. 1.6 

 

diagramidan naTlad Cans, rom mTliani danaxarjebis TiTqmis naxevari   

sawarmoo ganyofilebaze modis. 

 

1.4 saSualo mniSvnelobebi 

 
saSualo – es aris statistikuri maCvenebeli, romelic warmodgenas 

gvaZlevs yvelaze `tipiur~ (anda, SeiZleba iTqvas, `centralur~) 

mniSvnelobaze monacemTa cvlilebis mTeli diapazonidan. magaliTad, ama Tu 

im formiT xSiri gamoyeneba aqvs iseT terminebs, rogoricaa saSualo xelfasi, 

gamoSvebis saSualo moculoba, samuSao kviris saSualo xangrZlivoba, 

gayidvebis saSualo moculoba da a. S. 

mocemul paragrafSi Cven ganvixilavT saSualo mniSvnelobis gamoTvlis 

praqtikaSi yvelaze gavrcelebul ramdenime meTods, romlebic xSirad 

gansxvavebul rezultatebs iZleva. 

monacemTa saSualo ariTmetikuli, anda ubralod saSualo, miiReba 

yvela mniSvnelobis jamis maT raodenobaze gayofis gziT: 

                                             1

n

i
i

x
x

n
==
∑

                                                                 (1.1) 

saSualo ariTmetikulis praqtikaSi yvelaze xSiri gamoyeneba aqvs. am 

maCveneblis mTavari Rirseba misi gamoTvlis simartiveSi mdgomareobs. 

saSualo ariTmetikulis garkveul ganzogadoebas warmoadgens e. w. 

`Sewonili~ saSualo. igi SeiZleba gamoviyenoT maSin, rodesac rigi monacemebi 

ramdenjerme meordeba. gansxvavebul mniSvnelobaTa woniTi koeficientebis  

rolSi gamodis maTi sixSireebi monacemTa erTobliobaSi: 

 

                                                            1

k

i i
i

n x
x

n
==
∑

                                                               (1.2) 

 warmoeba 

 (47,2%) 

gasaReba 

(25,0%) 

mat. teqn. uzr. 
 
          
    kvlevebi 

     (13,9%)  marketingi 

                (8,3%) 
 

(5,6%) 
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albaT gasagebia, rom am ukanasknelSi  
1

k

i
i

n n
=

=∑ . 

magaliTi 1.6 cxrilSi 1.9 firmis TanamSromelTa samuSaoze argamocxadebis 

monacemebi ocdRiani periodisaTvis: 

 

  

 

 

                        

                cxrili 1.9 

  

    (1.2)-is Tanaxmad, firmaSi dRiuri argamocxadebis Sewonili saSualo 

maCveneblisaTvis vRebulobT Semdeg mniSvnelobas: 

 
4 1 7 2 5 3 2 4 2 5 2,55

20
x ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= =  

    ramdenadme gansxvavebulad iTvlian Sewonil saSualos aradiskretuli 

xasiaTis monacemebisaTvis. am dros Sesawon sidideebad iReben dajgufebis 

intervalTa Sua mniSvnelobebs. magaliTad, cxrili 1.2-is monacemebis 

safuZvelze firmis muSakTa Sewonili saSualokvireuli gamomuSaveba 

Semdegnairad SeiZleba gamovTvaloT: 

 
2 350 5 450 9 550 12 650 8 750 4 850 627,5

40
x ⋅ + ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= =  

    saSualo mniSvnelobebi SeiZleba gamoviyenoT monacemTa ori an meti 

nakrebis Sedarebisas. Tumca, unda SevniSnoT, rom eqstremalurma monacemebma 

isini sagrZnoblad SeiZleba Secvalos. amitom maTi gamoyenebisas saWiroa 

garkveuli sifrTxilis gamoCena. msgavs situaciebSi xSirad am tipis 

monacemebs ugulvelyofen, rac, rogorc wesi, miRebuli mniSvnelobis 

obieqturobis xarisxs amaRlebs. 

    xSirad ufro reprezentatul da sarwmuno saSualod miiCneven modas, 

romelic miiReba im mniSvnelobis dadgenis gziT, romelic yvelaze xSirad 

gvxvdeba monacemTa nakrebSi. 

    cxadia, diskretuli monacemebisTvis modis gansazRvra Zalze iolia 

(magaliTad, cxrili 1.9-dan naTlad Cans, rom modis mniSvneloba 2-is tolia), 

magram Tu ganawilebis sixSireTa cxrili Seicavs dajgufebis intervalebs, es 

procesi ufro rTuldeba, iseve rogorc Sewonili saSualos gamoTvlis 

SemTxvevaSi. kerZod, monacemebis intervalebad dajgufebis procesSi 

pirveladi informaciis mniSvnelovani nawili SeiZleba daikargos. ase 

magaliTad, Tu cxrili 1.1-is monacemebSi ricxviTi mniSvneloba 300 

Segvxvdeboda orjer, xolo sxva arcerTi mniSvneloba ar ganmeordeboda, 

modad 300 unda agverCia, rac, cxadia, Sors iqneboda realobidan. 

gamcdenTa raodenoba 1 2 3 4 5 

gacdenili dReebis 

raodenoba 
4 7 5 2 2 
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    rogorc cxrili 1.2-dan Cans, yvelaze meti monacemi xvdeba 600-700 

intervalSi da modad am intervalis Sua mniSvneloba  - 650 SeiZleba aviRoT, 

Tumca, ufro misaRebi mniSvnelobis misaRebad umjobesia histogramis 

gamoyeneba im sqemis mixedviT, rogorc es nax. 1.1-ze aris naCvenebi. 

    saSualos gansazRvris kidev erT xerxs medianis gansazRvra warmoadgens, 

romelic miiReba `centraluri~ mniSvnelobis gamovlenis gziT mas Semdeg, 

rac movaxdenT monacemebis ranJirebas (zrdadobis an klebadobis mixedviT). 

    ganmartebis Tanaxmad mediana _ es aris mniSvneloba, romelic monacemTa 

erTobliobas or tol nawilad yofs (raodenobis Sesabamisad): 

 

                                              
1,

1

2

m

m m

x
x x x

+

+

⎧
⎪= ⎨ +
⎪⎩

,        
2 1
2

n m
n m
= +
=

                                                     (1.3) 

    advili misaxvedria, rom meore SemTxvevaSi (rodesac monacemTa raodenoba 

luwia) medianis mniSvneloba SeiZleba ar Sediodes monacemTa nakrebSi. 

    magaliTi 1.7 ganvsazRvroT medianis mniSvneloba cxrili 1.6-iT 

warmodgenili monacemebisaTvis. 

     Tavdapirvelad movaxdinoT monacemebis ranJireba, vTqvaT, zrdadobis 

Sesabamisad: 

19, 21, 22, 23, 23, 25, 26, 28, 32, 34 

(1.3)-is Tanaxmad medianis mniSvnelobisaTvis miviRebT: 

 

5 6 24
2

x xx +
= =  

    imisaTvis, rom medianis gamoTvla aradiskretuli xasiaTis monacemebzec 

gavavrceloT, dagvWirdeba dagrovili sixSirisa da masTan dakavSirebuli 

ganawilebis integraluri mrudis  (romelic mis grafikul asaxvas 

warmoadgens) cnebebi. 

    monacemis dagrovili (kumuliaturi) sixSire ganisazRvreba masze naklebi 

mniSvnelobebis raodenobis dadgenis gziT monacemTa nakrebSi. 

    cxrilSi 1.1 moyvanilia cxrili 1.2-is Sesabamisi monacemebis dagrovili 

sixSireebi: 

 

 

 

 

  

                                                                                  cxrili 1.10 

 

magaliTad, 500-is Sesabamisi dagrovili sixSire Seadgens 7-s, radganac, 

rogorc es cxrili 1.1-dan Cans 40 muSakidan 7-is saSualokvireuli gamoSveba 

500 dolarze naklebia. 

saSualokvireuli 

gamomuSaveba (aSS dolari) 
300 400 500 600 700 800 900 

dagrovili sixSireebi 0 2 7 16 28 36 40 
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    nax. 1.9-ze warmodgenilia cxrili 1.10-is Sesabamisi ganawilebis 

integraluri mrudi: 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.7 

 

saerTod, medianis rigiT nomers gansazRvravs  (n+1)/2 -is mniSvneloba. 

rogorc zemoT avRniSneT, rodesac  n kentia, medianis rigiTi nomeri 

bunebrivad ganisazRvreba da misi Sesabamisi mniSvneloba monacemTa nakrebSi 

Sedis. Cvens SemTxvevaSi n luwia da medianis rigiT nomrad pirobiTad 

SeiZleba miviCnioT aranaturaluri 
40 1 20,5

2
+

=  mniSvneloba. 

grafikidan Cans, rom aRniSnul mniSvnelobas horizontalur RerZze 

daaxloebiT 640 Seesabameba. 

amgvarad, SeiZleba iTqvas, rom saSualokvireuli gamomuSavebis 

`centralur~ mniSvnelobas (anu medianas) 640 dolari Seadgens, rac imas 

niSnavs, rom saSualod firmis muSakTa naxevari masze naklebs, xolo meore 

naxevari _ masze mets gamoimuSavebs kviraSi. 

bolos SevniSnoT, rom asimetriuli ganawilebebis SemTxvevaSi mediana, 

rogorc monacemTa centraluri mniSvneloba, ufro reprezentatiuli da 

sarwmunoa saSualo ariTmetikulTan da modasTan SedarebiT.  

 
1.5 monacemTa variaciis zomebi 

 

saSualoebi, romlebic wina paragrafSi ganvixileT, monacemTa nakrebis 

mniSvnelovan statistikur maxasiaTebels warmoadgens, magram xSirad mxolod 

maTi saSualebiT ver xerxdeba sxvadasxva ganawilebaTa srulyofili Sedareba. 

amis gamo mizanSewonlia monacemTa variaciis (gabnevis) garkveuli zomis 

SemoReba. 

variaciis umartives zomas warmoadgens gabnevis dipazoni, romelic 

monacemTa nakrebis udidesi da umciresi mniSvnelobis sxvaobis tolia. 

 
40 

 
 

30 
 
 

20 
 

 
10 

 0              300                400               500                600               700                800                900 saSualo kvireuli 
gamomuSaveba 
(aSS dolari) 

dagrovili 
sixSire 

mediana 
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am zomis uaryofiT mxares warmoadgens is garemoeba, rom igi Zalze 

mgrZnobiarea calkeuli eqstremaluri mniSvnelobebis mimarT, ris gamoc 

msgavs SemTxvevebSi monacemTa sxvadasxva nakrebis Sedarebis Sedegebi 

naklebad sarwmunod unda CaiTvalos. 

 magaliTi 1.8. cxrilSi 1.11 moyvanilia ori kompaniis 100-100 muSakis 

saSualokvireuli gamomuSavebis monacemebi: 

 

                                                                    cxrili 1.11 

 

rogorc vxedavT, gabnevis diapazoni A kompaniaSi (1000-200=800) 

orjer metia vidre B-Si (600-200=400), magram am gansxvavebas ganapirobebs A 
kompaniis erTaderTi muSakis 900-1000 intervalis farglebSi gamomuSaveba 

B kompaniis aseve erT muSakTan SedarebiT, romlis gamomuSaveba 500-600 

intervalis farglebSia. 

amgvarad, erTi eqstremaluri mniSvnelobis gamo monacemebis 

Sedarebis Sedegebi SeiZleba misaRebi ar aRmoCndes. 

gabnevis diapazonis aRniSnuli naklis gamo msgavs situaciebSi 

ufro misaRebia kvartilebSorisi diapazonis gamoyeneba, romelic miiReba 

monacemTa nakrebidan 25% udidesi da 25% umciresi mniSvnelobebis 

gamoricxvis gziT. 

ase rom, es diapazoni moicavs monacemTa nakrebis 50 % centralur 

mniSvnelobas. misi sazRvrebis iseve SeiZleba davadginoT, rogorc amas 

medianis gansazRvris dros vakeTebdiT. kerZod, mcire (Q1) da did (Q3) 

kvartilebs, Sesabamisad, eqnebaT  
1

4
n +

da 
3 ( 1)
4

n + rigiTi nomrebi,  xolo  

kvartliebSorisi  diapazonis  mniSvneloba iqneba Q3-Q1    sxvaoba.   
magaliTi 1.9 cxrilSi 1.12 moyvanilia sasaqonlo maragebis moculo- 

bebi firmaSi bolo 100 dRis ganmavlobaSi: 

 

 

 

 

 

                                                                         cxrili 1.12 

 

saSualokvireuli 

gamomuSaveba (aSS dolari) 
200- 300- 400- 500- 600- 700- 800- 900- 

muSakTa raodenoba 

   (kompania A) 
25 38 23 13 0 0 0 1 

muSakTa raodenoba 

   (kompania B) 
25 38 23 14 0 0 0 0 

sasaqonlo maragebi 3 4 5 6 7 8 9 10 

dReebis raodenoba 4 12 22 20 16 12 8 6 
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Cvens SemTxvevaSi n=100, amitom mcire kvartilis rigiTi nomeri 

iqneba 
100 1 125

4 4
+

= . rogorc cxrilidan Cans, rigiT 25-e da 26-e monacemebis 

mniSvnelobebi erTidaigivea da 5-is tolia, amitom Q1=5. 

analogiurad, didi kvartilis rigiTi nomeri iqneba 
3 3(100 1) 75
4 4

+ = ,  

75-e da 76-e monacemebis mniSvnelobebi ki Seadgens 8-s, e. i. Q3=8. 

amgvarad, mocemul magaliTSi kvartilebSorisi diapazonis 

mniSvnelobisaTvis vRebulobT 8-5=3. 

magaliTi 1.10 cxrilSi 1.13 warmodgenilia kompaniis 155 muSakis 

saSualokvireuli gamoSveba: 

 

 

 

 

 

 

 

                                                                             cxrili 1.13 
 

mcire da didi kvartilebis rigiTi nomrebisaTvis Sesabamisad vRebulobT: 

 

155 1 39;
4

3 (155 1) 117
4

+
=

+ =
 

 am nomrebis Sesabamisi mniSvnelobebi SeiZleba ganvsazRvroT 1.9 naxaziT 

warmodgenili sqemis analogiurad, risTvisac jer vadgenT dagrovili 

sixSireebis cxrils: 

 

  

cxrili 1.14 

 

 

  

 

saSualokvireuli 

gamomuSaveba 

 (aSS dolari) 

300- 400- 500- 600- 700- 800- 

muSakTa raodenoba 28 47 49 17 9 5 

saSualokvireuli 

gamomuSaveba 

(aSS dolari) 

300 400 500 600 700 800 900 

dagrovili sixSireebi 0 28 75 124 141 150 155 
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 vagebT Sesabamis grafiks: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.8 

 

 rogorc grafikidan Cans, Q1=425, xolo Q3=585, rac imas niSnavs, rom 

kvartilebSorisi diapazonis mniSvneloba 585-425=160-s Seadgens. 

 variaciis erT-erT yvelaze mniSvnelovan maxasiaTebels warmoadgens 

saSualokvadratuli gadaxra, romelsac, Cveulebriv s-iT an σ - Ti aRniSnaven 

da Semdegi formuliT iangariSeba: 

                                                    

2

1
( )

n

i
i

x x

n
σ =

−
=
∑

                                                          (1.4) 

 sixSireTa ganawilebis cxrilis monacemebis safuZvelze 

saSualokvadratuli gadaxra SeiZleba Semdegi alternatiuli formulebiTac 

gamovTvaloT: 

                                            

2 2

21 1

( )
( )

k k

i i i i
i i

n x x n x
x

n n
σ = =

−
= = −
∑ ∑

                                           (1.5) 

 magaliTi 1.11 gamovTvaloT saSualokvadratuli gadaxris 

mniSvneloba monacemTa Semdegi nakrebisaTvis: 

 

2, 3, 5, 1, 0, 1, 7, 4, 2, 5 

Tavdapirvelad vipovoT saSualo ariTmetikuli: 

1 30 3
10

n

i
i

x
x

n
== = =
∑

 

 
200 

 
 
 

150 
 
 
 

100 
 

 
50 

 

 

 0              300                400               500                600               700                800                900 saSualo kvireuli 
gamomuSaveba 
(aSS dolari) Q1 

39 

117 

Q3

dagrovili 
sixSire 
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amis Semdeg ganvsazRvroT  ix x−   da 
2

( ) , 1,10ix x i− = : 
 

-1, 0, 2,  -2, -3, -2, 4, 1, -1, 2, 

1, 0, 4, 4, 9, 4, 16, 1, 1, 4 

cxrili 1.15 
 
 

2

1
( )

n

i
i

x x
=

−∑   jamis mniSvneloba Seadgens 44-s da (1.4)-is gamoyenebiT vRebulobT: 

 

44 4,4 2,1
10

σ = = ≈  

 

 magaliTi 1.12 gamoviangariSoT cxrili 1.12 monacemebis Sesabamisi 

saSualokvadratuli gadaxris mniSvneloba.  

 am mizniT Sualeduri gamoTvlebis Sedegebi mosaxerxebelia Semdegi 

cxrilis saxiT warmovadginoT: 

 

 

xi ni ni xi ix x−  ( )2

ix x−  ni ( )2

ix x−  

3 4 12 -3,3 10,89 43,56 
4 12 48 -2,3 5,29 63,48 
5 22 110 -1,3 1,69 37,18 
6 20 120 -0,3 0,09 1,80 
7 16 112 0,7 0,49 7,84 
8 12 96 1,7 2,89 34,68 
9 8 72 2,7 7,29 58,32 
10 6 60 3,7 13,69 82,14 
Σ 100 630   329 

 
 (1.5) formulis pirveli variantis gamoyenebiT miviRebT: 
 
 

329 3, 29 1,81
100

σ = = ≈  

 

 (albaT advili misaxvedria, rom gamoTvlebSi x -is mniSvneloba 6,3 

miRebulia 1.2 formulis gamoyenebiT). 

 Cveulebriv, (1.5) formulis meore variantis gamoyenebas ufro 

mosaxerxeblad miiCneven, raSic iolad davrwmundebiT, TuU Tavdapirvelad 

SevadgenT Semdeg cxrils: 
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xi ni ni xi ni xi
2 

3 4 12 36 

4 12 48 192 

5 22 110 550 

6 20 120 720 

7 16 112 784 

8 12 96 768 

9 8 72 648 

10 6 60 600 

Σ 100 630 4298 

                                                                  cxrili 1.16 

(1.5) formulis meore variantis gamoyenebiT miviRebT: 

24298 (6,3) 42,98 39, 29 3, 29 1,81
100

σ = − = − = ≈  

 

 zogjer analizis procesSi  saSualokvadratuli gadaxris nacvlad 

iyeneben dispersias, romelic, ubralod, am ukanasknelis kvadrats 

warmoadgens: 

 

                                                  2D σ=                                                                 (1.6) 
 

 rodesac ganixilaven ganawilebebs, romlebSic monacemebi arsebiTad 

gansxvavdeba saSualo mniSvnelobisagan, iyeneben variaciis gansakuTrebul 

maCvenebels _ variaciis koeficients, rogorc gabnevis SefaredebiT zomas. igi 

miiReba saSualokvadratuli gadaxris saSualo mniSvnelobaze gayofis gziT 

da rogorc wesi, procentuli interpretaciiT warmoadgenen: 

 

                                               100V
x
σ

= ⋅                                                              (1.7) 

 

 SevniSnoT, rom variaciis koeficienti uganzomilebo sididea da ar aris 

damokidebuli gazomvis erTeulze. 

 kvartilebTan erTad, romelic zemoT ganvixileT, monacemTa SedarebiTi 

analizis procesSi e. w. `procentilebsac~ iyeneben. 

 am dros Tavdapirvelad dajgufebul intervalebSi moxvedril monacemTa 

raodenobas procentulad gamosaxaven (maT procentuli sixSireebic SeiZleba 

vuwodoT). amis Semdeg ageben ganawilebis integralur mruds  da me-n 
procentils gansazRvraven grafikulad. kerZod, es unda iyos iseTi 

mniSvneloba monacemTa diapazonidan (igi SeiZleba ar emTxveodes romelime 
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konkretul monacems), rom monacemTa mTliani raodenobis n %-is Sesabamisi 

ricxviTi mniSvnelobebi masze naklebi aRmoCndes.  

   magaliTi 1.13 cxrilSi 1.17 moyvanilia msxvili kompaniis TanamSromelTa  

saSualokvireuli gamomuSavebis procentuli ganawileba: 

   

 

 

 

 

 

                                                                                 cxrili 1.17 
 

       procentilebis gansazRvris mizniT avagoT Sesabamisi ganawilebis 

integraluri mrudi: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.9 

 

 rogorc naxazidan Cans, me-20 da me-80 procentilis mniSvnelobebi, 

Sesabamisad, 375-s da 645-s Seadgens, rac imas niSnavs, rom firmis 

TanamSromelTa 20-20% saSualod kviraSi 375 dolarze naklebs da 645 

dolarze mets gamoimuSavebs. 

 Cven zemoT ukve avRniSneT, rom sxvadasxva saxis saSualoebi 

erTmaneTisagan sagrZnoblad SeiZleba gansxvavdebodnen. dadebiTi 

saSualokvireuli 

gamomuSaveba 

(aSS dolari) 

 

200- 

 

300- 400- 500- 600- 700- 800- 900- 

TanamSromelTa % 

aseTi gamomuSavebiT 
5 20 30 19 14 7 4 1 

 
80 

 
 
 

60 
 
 
 

40 
 

 
20 

 

 

 0              200                300               400               500               600                700                800             900         1000
saSualo kvireuli 

gamomuSaveba 
(aSS dolari) 

dagrovili 
sixSire 

me-20-e procentili me-80-e procentili 
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asimetriuli ganawilebis SemTxvevaSi Sleifis sigrZe ganawilebis marjvena 

mxareSi ufro grZelia da am dros saSualo ariTmetikuli aRemateba modis 

mniSvnelobas, xolo uaryofiTi asimetriuli ganawilebis SemTxvevaSi  _ 

piriqiT.  

 ganawilebis aRniSnul Tvisebebs axasiaTeben asimetriulobis Semdegi 

maCvenebliT: 

                                                                 0
s

x MA
σ
−

=                                                                   (1.8) 

sadac x -iT, MM0 – iT da σ -Ti Sesabamisad, aRniSnulia ganawilebis saSualo 

ariTmetikulis, modisa da saSualo kvadratuli gadaxris mniSvnelobebi. 

simetriuli ganawilebis SemTxvevaSi am maCveneblis mniSvneloba nulis tolia, 

xolo dadebiTi da uaryofiTi asimetriuli ganawilebebis SemTxvevebSi, 

Sesabamisad, dadebiT da uaryofiT mniSvnelobebs iRebs. 
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savarjiSoebi: 

 

1.  cxrilSi moyvanilia gazeTis mkiTxvelTa raodenobis monacemebi  

       drois ormocdaaTdRiani periodisaTvis (aTasi mkiTxveli): 

  

121 102 132 142 139 114 136 142 156 145 

135 140 148 117 125 134 120 137 107 134 

110 150 94 135 144 111 145 128 133 146 

137 127 146 154 136 105 138 153 143 124 

123 145 114 130 125 149 128 133 118 136 

 

a. SeadgineT ganawilebaTa sixSiris cikli; 

b. aageT Sesabamisi histograma. 

          

2. wrfivi grafikebis meSveobiT SeadareT ori A da B formis 

yovelkvireuli gayidvebis moculobebi ukanaskneli 100 kviris 

ganmavlobaSi: 

 

 

 

 

 

 

 

 

3. asaxeT seqtoruli diagramis saSualebiT kompaniis gayidvebis  

   moculobebi msoflio bazrebze 2000 wlisTvis: 

 

 

4. cxrilSi moyvanilia samuSaos gacdenis monacemebi firmaSi 60 dRis 

ganmavlobaSi: 

 

 

gansazRvreT monacemTa saSualo ariTmetikuli, mediana da moda. Tqvenis 

azriT romeli saSualo ufro misaRebia mocemul SemTxvevaSi? 

gayidvebis moculoba 

(aTasi aSS dolari) 
20- 25- 30- 35- 40- 45- 50- 

kviraTa raodenoba 

(forma A) 
15 26 19 15 11 9 5 

kviraTa raodenoba 

(forma B) 
10 22 25 22 10 7 4 

regioni evropa avstralia azia 
Crd. 

amerika 

samx. 

amerika 
afrika 

gayidvebis moculoba 

(mln aSS dolari) 
70 25 40 130 20 15 

gamcdenTa raodenoba 0 1 2 3 4 5 6 

Sesabamisi dReebis raodenoba 12 16 11 6 8 3 4 
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5. gamovTvaloT saSualo ariTmetikuli, mediana da moda sixSireTa  

   ganawilebis Semdegi cxrilis monacemebis safuZvelze: 

 

6. gamoTvaleT gabnevisa da kvartilebSorisi diapazonebi monacemTa 

Semdegi nakrebisaTvis: 

10, 4, 7, 12, 3, 2, 15, 8, 9, 6, 7, 4, 10, 30, 9, 8, 13, 10, 16 

 

7. cxrilSi moyvanilia firmis 50 muSakis saSualokvireuli  gamomuSavebis   

monacemebi: 

 

 

gansazRvreT saSualo gamomuSavebis mediana da kvartilebSorisi   

diapazoni mocemul firmaSi. 

 

8. cxrilSi moyvanilia msxvili kompaniis muSakTa saaTobrivi anazRaurebis 

monacemebi: 

 

 gamoTvaleT 30-e da 70-e procentilebis mniSvnelobebi. 

 

9. ipoveT da SeadareT erTmaneTs Semdegi monacemebis medianisa da 

kvartilebSorisi diapazonis mniSvnelobebi: 

 

 

saSualokvireuli gamomuSaveba 

(aSS dolari) 
200- 300- 400- 500- 600- 

muSakTa raodenoba 4 7 6 5 3 

saSualokvireuli gamomuSaveba 

(aSS dolari) 
300- 400- 500- 600- 700- 

muSakTa raodenoba 5 20 15 7 3 

saaTobrivi anazRaureba 

(aSS dolari) 
3,00- 4,00- 5,00- 6,00- 7,00- 8,00- 9,00 

muSakTa % 

aseTi anazRaurebiT 
20 34 30 10 4 1 1 

saSualokvireuli gamomuSaveba 

(aSS dolari) 
200- 300- 400- 500- 600- 700- 800- 900- 

muSakTa raodenoba 

(forma A) 
25 38 23 14 0 0 0 0 

muSakTa raodenoba 

(forma B) 
18 22 24 17 10 5 3 1 
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Tavi 2. indeqsebi 

 
ukanasknel xanebSi indeqsebi sul ufro farTod gamoiyeneba menejerul 

saqmianobaSi. maTi mTavari daniSnuleba mdgomareobs ama Tu im maCveneblis 

ricxviTi mniSvnelobebis cvlilebaTa asaxvaSi. indeqsebi avsebs sxvadasxva 

ekonomikur Tu finansur monacemebs, romelTa Rrma da yovelmxrivi analizis 

gareSe Znelad warmosadgenoa efeqturi menejeruli gadawyvetilebebis 

gamomuSaveba. 

 

2.1 martivi indeqsebi 

 
martivi indeqsi gviCvenebs raime maCveneblis mniSvnelobis procentul 

cvlilebas drois garkveuli periodis ganmavlobaSi. aRniSnuli periodis 

dasawyiss sabaziso momenti, xolo Sesabamis mniSvnelobas, sabaziso 

mniSvneloba ewodeba. 

ganmartebidan gamomdinare martivi indeqsi drois mimdinare Kk 
momentisaTvis SeiZleba viangariSoT Semdegi formuliT: 

                                                      I= 
0

100ka
a
⋅                                                               (2.1) 

sadac 0a  da ka , Sesabamisad, maCveneblis sabaziso da mimdinare 

mniSvnelobebia. 

magaliTi 2.1. cxrilSi 1. moyvanilia mTliani Sida produqtis (m S p-s) 

cvlilebis dinamika saqarTveloSi erT sul mosaxleze gadaangariSebiT 1996-

2001 wlebisaTvis: 

 

                 

        

 

 

 

                                                                             cxrili 2.1 

 

Tu sabaziso momentad aviRebT 1996 wels, magaliTad, 1998 wlisTvis, 

maSin (2.1)-is Tanaxmad mSp-s martivi indeqsis mniSvneloba iqneba 
1765 100 165,1%
1069

⋅ =  

maSasadame, m S p erT mosaxleze 1998 wels 65,1%-iT gaizarda sabaziso 

1996 welTan SedarebiT.  

analogiurad SeiZleba gamovTvaloT mSp-s indeqsebi sxva wlebisTvisac. 

gaangariSebis Sedeegebi moyvanilia cxrilSi 2.2: 

 

weli 

 
1996 1997 1998 1999 2000 2001 

mSp erT sulze (lari) 

 
1069 1463 1765 2157 2239 2367 
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                                                                                   cxrili 2.2 

 

2.2 indeqsebi cvladi bazisiT 

 
wina paragrafSi indeqsis gamoTvlisas yoveli mniSvnelobis Sedareba 

xdeboda sabaziso momentis erTi da igive mniSvnelobasTan, ris gamoc am 

indeqss uwodeben indeqss mudmivi bazisiT. 

rodesac mniSvnelobebs vadarebT wina momentisas, vRebulobT, indeqss 

cvladi (jaWvuri) bazisiT: 

                                                     I= 
1

100k

k

a
a −

⋅                                                                  (2.2) 

magaliTi 2.2 ganvixiloT cxrili 2.3, romelSic warmodgenilia firmis 

momuSaveTa saSualoTviuri gamomuSaveba 2003-2006 wlebisaTvis: 

 

 

 

 

 

 

      cxrili 2.3 

 

Tu sabaziso momentad aviRebT 2003 wels, maSin martivi  (mudmivi 

bazisiT) indeqsebis mniSvnelobebi Sesabamisad 2004, 2005 da 2006 wlebisaTvis 

iqneba:  

 
438 100 104,3
420

⋅ = ; 

446 100 106,2
420

⋅ = ; 

450 100 107,1
420

⋅ = . 

 

igive wlebisaTvis indeqsebis mniSvnelobebisaTvis cvladi bazisiT 
(rodesac bazisad drois wina momenti, anu Cveni SemTxvevisaTvis wina welia 

aRebuli) miviRebT: 
438 100 104,3
420

⋅ = ; 

weli 

 
1996 1997 1998 1999 2000 2001 

m S p-s martivi indeqsi 

 
100,0 136,9 165,1 201,8 209,4 221,4 

weli 

 
2003 2004 2005 2006 

saSualoTviuri gamomuSaveba 

(lari) 
420 438 446 450 
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446 100 101,8
438

⋅ =  

450 100 100,9
446

⋅ = . 

 

ukanaskneli mniSvnelobebi ufro naTel warmodgenas iZleva 

saSualoTviuri gamomuSavebis yovelwliur cvlilebaze. magaliTad, indeqsis 

mniSvneloba 100,9 imaze migvaniSnebs, rom saSualoTviuri gamomuSaveba firmaSi 

2006 wels arsebiTad ar Secvlila wina welTan SedarebiT, rasac ar aCvenebs 

martivi indeqsis mniSvneloba imave wlisaTvis  - 107,1. 

Tumca aqve unda aRiniSnos am tipis indeqsis naklovani mxarec, rac 

imaSi mdgomareobs, rom maTma mniSvnelobebma wlidan wlamde SeiZleba kargad 

ver asaxos realuri cvlilebebi. ase magaliTad, 2005 da 2006 wlebisaTvis 

indeqsebis mniSvnelobebi cvladi bazisiT, Sesabamisad, Seadgens 101,8-sa da 

100,9-s. es faqti SeiZleba gagebul iqnes ise, TiTqosda saSualoTviuri 

gamomuSaveba 2006 wels naklebi iyo 2005 welTan SedarebiT, rac, rogorc 

vxedavT, realobas ar Seesabameba.  

 

2.3 agregirebuli indeqsebi 

 
aqamde Cven viTvlidiT martivi maCveneblis Sesabamis indeqsebs. rodesac 

monacemebi rTuli (Sedgenili) bunebisaa, garkveuli siZneleebi warmoiqmneba 

maTi Sedarebisa da indeqsebis gaangariSebis procesSi. magaliTad, rodesac 

gvinda erTmaneTs SevadaroT cxovrebis Rirebuleba sxvadasxva wlebisaTvis, 

gaTvaliswinebuli unda iqnes mravali saqonlis fasi (kvebis produqtebis, 

binis, tansacmlis, transportis da a. S.). ra Tqma unda, TiToeuli maTganis 

cvlileba gavlenas axdens cxovrebis mTlian Rirebulebaze. 

 ganvixiloT erTiani indeqsis gamoTvlis ori meTodi, romelic 

efuZneba saSualo ariTmetikulisa da martivi agregatis cnebebs. 

martivi saSualo indeqsi iangariSeba mdgeneli maCveneblebis martivi 

indeqsebis gasaSualebis gziT: 

 

 

1 2

11 001 02 0

100 100 ... 100
nn

kjk knk
j

jj jn

aa aaI
aa a aI

n n n
==

⋅ + ⋅ + + ⋅
= = =

∑∑
                           (2.3) 

 

sadac n mdgeneli maCveneblebis saerTo raodenobaa, xolo 0 ja  da kja  

Sesabamisad, mdgeneli maCveneblebis sabaziso da mimdinare mniSvnelobebia. 

 martivi agregirebuli indeqsi ki iangariSeba formuliT: 
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                               1

0
1

100

n

kj
j
n

j
j

a
I

a

=

=

= ⋅
∑

∑
                               (2.4) 

 

ganxiluli meTodebi gulisxmobs, rom mdgeneli maCveneblebi Tanabrad 

mniSvnelovania, rac praqtikaSi iSviaTad xdeba. aRniSnuli garemoeba orive 

meTodis arsebiT naklovan mxares warmoadgens. 

Tu moxerxdeba mdgeneli maCveneblebis `wonebis~ Sefaseba, maSin 

SeiZleba gamoviTvaloT Sewonili agregirebuli indeqsi, romelSic garkveul- 

wilad asaxuli iqneba mdgeneli maCveneblebis `xvedriTi wilebi~, romelTac 

SemdgomSi woniT koeficientebs, anda ubralod, wonebs vuwodebT: 

                        1

0
1

100,

n

j kj
j
n

j j
j

w a
I

w a

=

=

= ⋅
∑

∑
                            (2.5) 

 

sadac  jw   j-uri mdgeneli maCveneblis woniTi koeficientia, 1,j n= . 
 

magaliTi 2.3. cxrilSi 2.4 moyvanilia sami saxeobis tona metalis fasi 

erTerT sasaqonlo bazarze 1998 da 1999 wlebisaTvis:  

 

 

                                                                               

cxrili 2.4 

 

    

rogorc zemoT avRniSneT, woniTi koeficienti unda asaxavdes imas, Tu 

ramdenad mniSvnelovania konkretuli saqoneli momxmareblisaTvis. igi 

SeiZleba damokidebuli iyos rig faqtorebze da icvlebodes droTa 

ganmavlobaSi. rogorc cxrilidan Cans, TiTqos momxmareblisaTvis foladis 

fasi `12-jer ufro mniSvnelovania~ spilenZTan SedarebiT. 

 (2.5)-is gamoyenebiT Sewonili agregirebuli indeqsis mniSvnelobisaTvis 

vRebulobT: 

 

erTi tonis fasi (aSS dolari)  

metalis  

saxeoba 

 

woniTi  

koeficienti 1998w. 1999w. 

rkina 7 25 24 

foladi 12 34 38 

spilenZi 1 64 80 
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7 24 12 38 1 80 704100 100 108,8
7 25 12 34 1 64 647

I ⋅ + ⋅ + ⋅
= ⋅ = ⋅ =

⋅ + ⋅ + ⋅
 

 

 amgvarad, 1999 wels metalTa mocemul jgufze fasebi 8.8%-iT gaizarda 

1998 welTan SedarebiT.  

 

2.4 laspeiresis indeqsi 

 
 Sedgenili bunebis maCveneblis fasebis indeqsis gaangariSebisas xSirad 

Sewonva xdeba Sesabamisi mdgenelebis  raodenobrivi mniSvnelobebis 

Sesabamisad: 

                           
0

1

0 0
1

100,

n

j kj
j
n

j j
j

q p
I

q p

=

=

= ⋅
∑

∑
                           (2.6) 

sadac   0 jq - uri mdgenelis sabaziso raodenobrivi mniSvneloba, xolo  0 jp da 

kjp  , Sesabamisad, am mdgenelis erTeulis sabaziso da mimdinare fasebia. 

 (2.6) formuliT gansazRvrul indeqss laspeiresis safaso indeqss 

uwodeben. xSirad am indeqss sabaziso Sewonili indeqsis saxelwodebiTac 

moixsenieben 

 

magaliTi 2.4. cxrilSi 2.5 moyvanilia kvebis zogierTi produqtis erTeulis 

fasebi 1996 da 1997 wlebisaTvis da am produqtebis saSualokvireuli 

Sesyidvebis odenoba britanuli ojaxebis mier 1996 wlisaTvis. 

 

 

cxrili 2.5 

 

cxrilis monacemebis safuZvelze (2.6) formulis gamoyenebiT 

laspeiresis indeqsis mniSvnelobisaTvis vRebulobT: 

5 0.98 4 0.50 8 0.37 3 1.85 15.41100 100 103.8
5 0.80 4 0.52 8 0.42 3 1.80 14.84

I ⋅ + ⋅ + ⋅ + ⋅
= ⋅ = ⋅ =

⋅ + ⋅ + ⋅ + ⋅
 

produqtis erTeulis fasi (funti st.)  

produqtis 

dasaxeleba 

 

yovelkvireuli 

Sesyidvebis 

moculoba 

1996wlisaTvis 

1996w. 1997w. 

puri 5 0.80 0.98 

karaqi 4 0.52 0.50 

rZe 8 0.42 0.37 

xorci 3 1.80 1.85 
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amgvarad, 1997 wlisaTvis `kvebis produqtebis kalaTa~ 3.8% - iT gaZvirda 

1996 welTan SedarebiT. 

 

2.5 paaSes indeqsi 

 
arsebobs alternatiuli midgomac erTiani indeqsis gamoTvlisadmi, 

romelic mdgomareobs mdgeneli maCveneblebis sabaziso momentis Sesabamisi 

raodenobrivi mniSvnelobebis mimdinare mniSvnelobebiT SecvlaSi: 

                     1

0
1

100,

n

kj kj
j
n

kj j
j

q p
I

q p

=

=

= ⋅
∑

∑
                          (2.7) 

sadac  0 jp  da kjp  igivea, rac (2.6)-Si xolo kjq  j -uri mdgenelis mimdinare 

momentis Sesabamisi raodenobrivi mniSvnelobaaa, 1,j n= . 
 (2.7) – iT gansazRvrul indeqss paaSes safaso, anu mimdinare Sewonil 

indeqss uwodeben. 

 laspeiresisa da paaSes indeqsebis Sedarebis mizniT orive indeqsi 

gamovTvaloT cxrili 2.6-is monacemebis safuZvelze, romlebic ramdenadme 

gansxvavebulia cxrili 2.5-is monacemebTan SedarebiT da kidev igi Sevsebulia 

yovelkvireuli Sesyidvebis moculobebiT 1997 wlisaTvis: 

 

 

 

 

 

 

 

cxrili 2.6 

 

laspeiresisa da paaSes indeqsebis mniSvnelobebisaTvis, Sesabamisad, 

vRebulobT: 

laspeiresisa da paaSes indeqsebis Sedarebis mizniT orive indeqsi 

gamovTvaloT cxrili 2.6-is monacemebis safuZvelze, romlebic ramdenadme 

gansxvavebulia cxrili 2.5-is monacemebTan SedarebiT da kidev igi Sevsebulia 

yovelkvireuli Sesyidvebis moculobebiT 1997 wlisaTvis: 

  

 

yovelkvireuli  Sesyidvebis 

moculoba 

produqtis erTeulis 

fasi (funti st.) 

 

produqtis 

dasaxeleba 

 
1996w. 1997w. 1996w. 1997w. 

puri 5 4 0.80 0.08 

karaqi 4 3 0.52 0.54 

rZe 7 10 0.42 0.35 

xorci 3 2 1.80 1.95 
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5 1.08 4 0.54 7 0.35 3 1.95 15.86100 100 110.0
5 0.80 4 0.52 7 0.42 3 1.80 14.42

I ⋅ + ⋅ + ⋅ + ⋅
= ⋅ = ⋅ =

⋅ + ⋅ + ⋅ + ⋅
, 

 

4 1.08 3 0.54 10 0.35 2 1.95 13.34100 100 106.2
4 0.80 3 0.52 10 0.42 2 1.80 12.56

I ⋅ + ⋅ + ⋅ + ⋅
= ⋅ = ⋅ =

⋅ + ⋅ + ⋅ + ⋅
. 

 

erTis SexedviT SeiZleba mogveCvenos, rom paaSes indeqsi ufro misaRebia, 

radganac igi iTvaliswinebs, ase vTqvaT `ukanasknel~ informacias. marTlac, 

Tu droTa ganmavlobaSi monacemebi arsebiTad SeiZleba Seicvalos, 

obieqturobis mizniT upiratesoba paaSes indeqss unda mieniWos, magram 

praqtikul situaciaTa umetesobaSi aRniSnuli cvlilebebi umniSvneloa da 

indeqsis mniSvnelobaze seriozul gavlenas ar axdens. 

 garda amisa, laspeiresis indeqss gaaCnia gamoTvliTi xasaTis rigi 

upiratesobani simartivis TvalsazrisiT, ris gamoc mas ufro xSiri 

gamoyeneba aqvs. 

 

2.6 sxva indeqsebi 

 
 rogorc wina paragrafSi avRniSneT, laspeiresisa da paaSes indeqsebs 

gaaCniaT TavianTi upiratesobani da naklovani mxareebi.  

 indeqsebis gamoTvlis alternatiul meTodebSi, romelTac qvemoT 

moviyvanT, SeiZleba iTqvas, garkveulwilad Serwymulia laspeiresisa da 

paaSes indeqsebis upiratesobani da maT safuZvlad udevs am ori indeqsis 

`gasaSualoebis~ idea.  

indeqss, romelSic woniTi koeficientebis rolSi mdgenelebis sabaziso 

da mimdinare momentebis Sesabamisi gaerTianebuli (jamuri) raodenobrivi 

mniSvnelobebi gvevlineba, marSal-ejvortis indeqss uwodeben da Semdegi 

formuliT iangariSeba: 

                      
0

1

0 0
1

( )
100

( )

n

j kj kj
j
n

j kj j
j

q q p
I

q q p

=

=

+
= ⋅

+

∑

∑
                            (2.8) 

fiSeris idealuri indeqsi faqtiurad warmoadgens laspeiresisa da 

paaSes indeqsebis namravls da gamoiTvleba formuliT: 

 

                 
0

1 1

0 0 0
1 1

100

n n

j kj kj kj
j j
n n

j j kj j
j j

q p q p
I

q p q p

= =

= =

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥= ⋅ ⋅
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

∑ ∑

∑ ∑
                      (2.9) 
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es ori ukanaskneli indeqsi saSualebas iZleva ukeT gavaanalizoT 

fasebis cvlileba Sedgenili maCveneblis mdgenelTa erTobliobaze 

laspeiresisa da paaSes indeqsebTan SedarebiT, magram maTi gamoyeneba 

ramdenadme garTulebulia gamoTvlebis Sromatevadobis gamo. 

sameurneo praqtikaSi mniSvnelovani gamoyeneba aqvs e. w. `cxovrebis 

Rirebulebis~ indeqss. ganviTarebuli qveynebi regularulad aqveyneben 

aRniSnul indeqsebs. magaliTad, did britaneTSi am indeqss sacalo fasebis, 

xolo aSS-Si samomxmareblo fasebis indeqss uwodeben. 

sacalo fasebis indeqss did britaneTSi 1914 wlidan moyolebuli 

iTvlian. misi saSualebiT izomeba cvlilebebi im sasaqonlo kalaTaSi, 

romelsac `saSualo ojaxebi~ iZenen. kalaTaSi CarTulia kvebis produqtebi, 

alkoholuri sasmelebi, Tambaqos nawarmi, tansacmeli da fexsacmeli, 

sacxovrebeli, transporti, saTbobi da eleqtroenergia, sxvadasxva saxis 

momsaxureba. 

TiToeuli am poziciis Sesabamisi jamuri danaxarjebi ganisazRvreba 

ojaxebis danaxarjebis yovelwliuri gamokvlevebis safuZvelze. amis Semdeg 

laspeiresis meTodis gamoyenebiT iangariSeba erTiani indeqsi, romelSic 

woniTi koeficientebis rolSi swored zemoTaRniSnuli jamuri danaxarjebi 

gvevlineba. 

analogiurad, aSS-Si 1919 wlidan angariSoben samomxmareblo fasebis 

indeqss 400-ze meti dasaxelebis saqonelsa da momsaxurebaze. masSi aisaxeba 

inflaciis done qveyanaSi, ris safuZvelzec xdeba Sromis anazRaurebis axali 

satarifo badeebis SemuSaveba. 

unda aRiniSnos, rom es indeqsebi maincdamainc zustad ver zomavs 

cvlilebebs cxovrebis RirebulebaSi, radganac ar iTvaliswinebs rig sxva 

faqtorebs. 

garda amisa, am am indeqsebs akritikeben imis gamoc, rom isini 

iangariSeba `tipiuri~ ojaxebisaTvis. bevri saojaxo meurneoba ver ewereba 

modelSi, radganac xSirad problematiuria imis dadgea, Tu romeli ojaxi 

miekuTvneba  `tipiuri~ ojaxebis kategorias.  

CamoTvlili mizezebis gamo angariSoben sxva indeqsebsac, romlebic 

iTvaliswinebs sacalo fasebze moqmed iseT faqtorebs, rogoricaa 

gadasaxadebiT dabegvra da socialuri dazRveva.  

farTo gamoyeneba aqvs praqtikaSi agreTve saqmiani aqtivobis indeqsebs. 

maTgan gansakuTrebiT unda gamovyoT sabirJo indeqsebi, romlebic asaxavs 

aqciaTa Rirebulebebis cvlilebebs.  

sabirJo indeqsi umniSvnelovanesi maCvenebelia safondo birJebze 

(msoflios udidesi safondo birJebi funqcionirebs niu-iorkSi,. londonSi, 

parizSi, frankfurtSi, tokiosa da ciurixSi) da igi, rogorc wesi, aerTianebs 

umsxvilesi sawarmoebis aqciebis kurss. 

erT-erT yvelaze cnobil sabirJo indeqss warmoadgenen dou-jonsis (Dow 
- Jones) indeqsi, romelic SemuSavda aSS-Si 1984 wels da imdroindeli 11 
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mTavari korporaciis aqciebis Rirebulebas iTvaliswinebda. sadReisod 

arsebobs dou-jonsis indeqsis oTxi nairsaxeoba. igi ganisazRvreba yovel 

saaTSi dRis ganmavlobaSi da ramdenime aTeuli kompaniis aqciebis kursis 

cvlilebebs iTvaliswinebs. 

sxva sabirJo indeqsebidan unda aRiniSnos FT (inglisi), Nikkei (iaponia), 
DAX (germania) da CAC (safrangeTi). 

saqmiani aqtivobis kidev erT mniSvnelovan indeqss warmoadgens 

warmoebis moculobis indeqsi., romelic iTvaliswinebs sxvadasxva dargis 

warmoebis moculobebs. woniTi koeficientebis rolSi am dros gamodis maTi 

(dargebis) xvedriTi wilebi mTlian Sida produqtSi. 

ganixilaven agreTve fasebis indeqss sagadasaxado wnexis 

GAgaTvaliswinebiT. am indeqsis daniSnuleba mdgomareobs imaSi, rom gaizomos 

cvlilebebi fizikuri pirebis realur msyidvelunarianobaSi sacalo fasebis 

ryevebis pirobebSi.  

saSualo xelfasis indeqsi iZleva informacias cvlilebebze ekonomikis 

ZiriTad dargebSi saSualo gamomuSavebis donis Sesaxeb. am dros 

gasaTvaliswinebelia momuSaveTa Semosavlebis xvedriTi wilebi mTlian Sida 

produqtSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

savarjiSoebi: 

 

1. cxrilSi moyvanilia erTi tona foladis saSualo fasi xuTwliani 

periodisaTvis: 
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a)  

sabaziso wlad aiReT 1994 weli da gamoTvaleT foladis fasis 

martivi indeqsi yoveli wlisaTvis; 

b) gamoTvaleT foladis fasis indeqsi cvladi bazisiT yoveli 

wlisaTvis; 

g) axseniT indeqsebis gamoTvlili mniSvnelobebi. 

 

2. cxrilSi moyvanilia fasebi sami saxeobis sabirJo saqonelze 1996 da 

1998 wlebisaTvis: 

 

 

  

 

 

 

a) sabaziso wlad aiReT 1996 weli da gamoTvaleT Sewonili 

agregirebuli indeqsebi Sesabamisad, A, B da C saqonluis woniTi 

koeficientebis Semdegi ori variantisaTvis: 5, 1, 14 da 10, 3, 2; 

b) axseniT gansxvavebebi gamoTvlis Sedegebs Soris. 

 

3. cxrilSi moyvanilia oTxi kompaniis aqciis fasebi  1997 da 1998 wlis 

bolosaTvis da TiToeuli kompaniis aqciis saSualodRiuri gayidvebis 

raodenobebi am wlebisaTvis: 

          

 

 

 

 

 

 

 

 

a) gamoTvaleT laspeiresisa da paaSes indeqsebis mniSvnelobebi 1998 

wlisaTvis; 

b) axseniT miRebuli gansxvavebebi indeqsebis mniSvnelobebSi. Tqvenis 

azriT, romeli indeqsi ufro misaRebia am SemTxvevaSi? 

 

 

weli 

 
1994 1995 1996 1997 1998 

tona foladis fasi 

(funti st.) 
250 255 260 236 224 

erTeulis fasi (aSS dolari) 
saqoneli 

1996w. 1998w. 

A 3.00 3.60 

B 2.34 2.20 

C 1.98 2.70 

gayiduli aqciebis 

saSualodRiuri raodenoba  
aqciis fasi (funti st.) 

 

kompania 

 1997w. 1998w. 1997w. 1998w. 

A 2000 2400 2.54 2.80 

B 1200 3400 1.15 2.34 

C 3000 2900 3.60 3.88 

D 1800 2050 2.10 2.35 
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Tavi 3. albaTobis Teoriis safuZvlebi 

 

xSirad menejers gadawyvetilebis miReba uxdeba ganusazRvrelobis 

pirobebSi. magaliTad, situaciebi, rodesac saWiroa konkurentTa SesaZlo 

qcevebis gaanalizeba, optimaluri sasaqonlo asortimentis gansazRvra, 

stimulirebis RonisZiebaTa SemuSaveba, sareklamo saSualebebis SerCeva   da a. 

S., rogorc wesi, ganusazRvrelobis elementebs Seicavs. 

albaTobis Teoriis safuZvlebis codna menejers mniSvnelovan 

daxmarebas gauwevs sworad Seafasos gadawyvetilebaTa garemos sxvadasxva 

mdgomareobebis dadgomis SesaZleblobebi, rac Tavis mxriv, qmnis misaRebi 

gadawyvetilebebis xarisxis amaRlebis winapirobebs. 

 

3.1 albaTobis Teoriis sagani 

 

 albaTobis Teoria aris mecniereba, romelic swavlobs kanonzomierebebs 

SemTxveviT movlenebSi. igi sxva maTematikur mecnierebaTa msgavsad praqtikis 

moTxovnilebebiT warmoiSva. kerZod, saubaria specialurad momarjvebuli 

maTematikuri aparatis Seqmnis aucileblobaze masobriv SemTxveviT movlenaTa 

gasaanalizeblad. jer kidev me-17 saukunis dasawyissi galileo galilei 

Seecada mecnieruli kvlevebisaTvis daeqvemdebarebia fizikur gazomvaTa 

Sedegebi: ganixilavda ra maT rogorc SemTxveviTs da afasebda maT 

albaTobebs. amave periods miekuTvneba dazRvevis zogadi Teoriis Seqmnis 

pirveli cda, romelic efuZneboda kanonzomierebebs iseT masobriv SemTxveviT 

movlenebSi, rogoricaa daavadeba, sikvdilianoba, ubedur SemTxvevaTa 

statistika da a. S. magram albaTobis Teoria zemoTCamoTvlili praqtikuli 

amocanebis masalebze ar Camoyalibebula maTi sirTulis gamo. Tavidan 

aucilebeli gaxda SemTxveviT movlenaTa kanonzomierebebis Seswavla martivi 

masalis saSualebiT. aseT istoriul masalad gamodga azartuli TamaSebi, 

romlebic uxsovari droidan iqmneboda TaobaTa mier. maTTvis 

damaxasiaTebelia Sedegis wminda SemTxveviToba. azartul TamaSTa sqemebi 

SemTxveviT movlenaTa gansakuTrebuli simartivisa da sicxadis modelebia, 

romlebic saSualebas iZleva yvelaze mkafio formiT davakvirdeT am 

movlenebs da SeviswavloT maTi mmarTveli specifikuri kanonebi. imis 

SesaZlebloba, rom erTi da igive cda SeiZleba ragind mravaljer iqnes 

gameorebuli, uzrunvelyofs am kanonebis eqsperimentul Semowmebas namdvili 

masobriobis pirobebSi. magaliTebi azartuli TamaSebidan da maTi 

analogiuri amocanebi dRemde farTod gamoiyeneba albaTobis Teoriis 

Sesaswavlad, rogorc SemTxveviT movlenaTa gamartivebuli modelebi. 

azartul TamaSTa sqemebi SemTxveviT movlenaTa gamartivebuli modelebia, 

romlebic yvelaze martivi da TvalsaCino formiT iZleva albaTobiis 

Teoriis kanonebisa da wesebis ilustracias. 
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 me-18 saukunidan albaTobis Teoriam intensiuri ganviTareba daiwyo da 

erTgvar `modur~ mecnierul mimarTulebad iqca. misi gamoyeneba daiwyes ara 

marto iseT sferoebSi, romlebSic es savsebiT bunebrivad da kanonzomierad 

gamoiyureboda, aramed iqac, sadac igi arafriT iyo gamarTlebuli. am 

periodisaTvis damaxasiaTebeli iyo albaTobis Teoriis gamoyenebis 

mravalricxovani mcdeloba iseT sferoebSi, rogoricaa sasamarTlo warmoeba, 

istoria, politika da RvTismetyvelebac ki. 

 aRniSnul fsevdomecnierul gamokvlevebs axasiaTebda metad 

gamartivebuli meqanikuri midgoma sazogadoebrivi movlenebisadmi. bunebrivia, 

yvela msgavsi mcdeloba winaswarve ganwiruli iyo warumateblobisaTvis da 

ar SeeZlo dadebiTi roli eTamaSa mecnierebis ganviTarebaSi. piriqiT, mis 

arapirdapir Sedegad SeiZleba miviCnioT is  garemoeba,  rom  me-19 saukunis 

30-ian wlebSi albaTobis TeoriiT sayovelTao gataceba dasavleT evropaSi 

Seicvala imedgacruebiTa da skepticizmiT. mas yureba dauwyes rogorc 

meorexarisxovan, saeWvo mecnierebas da Tvlidnen Tavisebur maTematikur 

gatacebad, romelic seriozuli Seswavlis Rirsi ar iyo. 

 mogvianebiT, albaTobis Teoria mtkice logikur da maTematikur 

safuZvlebze dadga da Semecnebis saimedo, zust da efeqtur meTodad iqca. 

 albaTobis Teoriis Tanamedrove ganviTarebisadmi damaxasiaTebelia 

sayovelTao interesi da praqtikuli gamoyenebis arealis mkveTri gafarToeba. 

 

3.2 kombinatorikis elementebi 

 

 imisaTvis, rom ukeT CavwvdeT albaTobis cnebis Teoriul safuZvlebs da 

kanonzomierebebs rig albaTur ganawilebebSi, mizanSewonilia kombinatorikis 

elementebis codna. 

 kombinatorika maTematikis dargia, romelic swavlobs sasruli 

simravlis elementebisagan raime wesiT Sedgenili yvela SesaZlo kombinaciis 

gamoTvlis xerxebs. 

 ZiriTadad ganixilaven sami saxeobis kombinaciebs _ gadanacvlebas, 

wyobasa da jufTebas. 

 sasruli simravlis yvela elementis nebismier dalagebas gadanacvleba 

ewodeba. 

 n elementiani simravlis yvela SesaZlo gadanacvlebaTa ricxvi Pn-iT 

aRiniSneba da Semdegi formuliT iangariSeba: 

 

                            Pn=1 2 3 n⋅ ⋅ ⋅ ⋅ ⋅ = n!                                                            (3.1) 
 

(n! ikiTxeba  rogorc `n – faqtoriali~. miRebulia, rom 0! =1!=1) 

 m elementiani simravlis nebismier n elementian dalagebul qvesimravles 

( n m≤ ) ewodeba wyoba  m  elementisagan n –ad. 
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 yvela aseT wyobaTa ricxvi Am
n-iT aRiniSneba da Semdegnairad 

gamoiTvleba: 

                                                 !
( )!

n
m

mA
m n

=
−

                                                                   (3.2) 

 

m elementiani simravlis nebismier n elementian qvesimravles  ( n m≤ ) 

ewodeba jufTeba m  elementidan n –ad. 
m elementiani simravlis yvela SesaZlo jufTebaTa ricxvi Cm

n  
simboloTi aRiniSneba da Semdegi formuliT iangariSeba: 

 

                      
!

!( )!
n
m

mC
n m n

=
−

                                                                   (3.3) 

 
jufTebaTa ricxvs aqvs Semdegi Tvisebebi: 

 

1 1
1

0 1 2

1.

2.

3. 2

n m n
m m

n n n
m m m

m m
m m m m

C C

C C C

C C C C

−

+ +
+

=

+ =

+ + + =
 

 

  Tu yuradRebiT davakvirdebiT (3.1) - (3.2) formulebs, advilad mivxvdebiT, 

rom gadanacvlebis, wyobisa da jufTebis raodenobebs Soris arsebobs 

Semdegi kavSiri: 

 

                                                   
n

n m
m

n

AC
P

=                                                                      (3.4) 

 
 n

mC   mniSvnelobebs ( 2, 0,m n m≥ = ) binomialur koeficientebsac uwodeben, 

radganac niutonis binomis (orwevris) ganaSals aqvs Semdegi saxe: 

 

                         0 1 1 2 2 2( ) ... ...m m m m n m n n m m
m m m m ma b C a C a b C a b C a b C b− − −+ = + + + + + +                     (3.5) 

 
3.3 xdomilebebi da maTi klasifikacia 

 

 albaTobis Teoriis ZiriTadi cnebebis kategorias ganekuTvneba cdisa da 

xdomilebis cnebebi. 

cda  - es aris dakvirvebis ganxorcieleba pirobaTa garkveuli 

kompleqsis pirobebSi. igulisxmeba, rom cdis ganmeoreba nebismieri 

raodenobiT aris SesaZlebeli. 

xdomilebis cnebis qveS esmiT yoveli faqti (Tvisobrivi Sedegi), 

romelic SeiZleba moxdes, an ar moxdes cdis Sedegad. 
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xdomilebebs laTinuri alfavitis didi asoebiT aRniSnaven – A, B, C,... 
ganasxvaveben aucilebel, SeuZlebel da SemTxveviT xdomilebebs. 

aucilebeli ewodeba xdomilebas, romelic ar SeiZleba rom ar moxdes 

cdis Sedegad, xolo misi ganmeorebisas yovelTvis xdeba (aRiniSneba UU 

asoTi). 

xdomilebas ewodeba SeuZlebeli, Tu cdis Catarebisas igi ar SeiZleba 

rom moxdes (aRiniSneba UV asoTi). 

SemTxveviTi ki ewodeba iseT xdomilebas, romelic cdis 

ganxorcielebisas SeiZleba moxdes da SeiZleba arc moxdes. 

A da B xdomilebebs ewodebaT uTavsadi xdomilebebi, Tu cdis 

Catarebisas erTis moxdena gamoricxavs meorisas. 

yvela SesaZlo erTmaneTis gamomricxav Sedegebs cdis Catarebisas 

elementaruli xdomilebebi ewodebaT. magaliTad, kamaTelis gagorebisas 

`iaqes~, `dus~ da a. S. mosvla elementarul xdomilebebs warmoadgens. 

A da B xdomilebebs Tavsebadi ewodebaT, Tu erTi cdis farglebSi 

erTis moxdena meoris moxdenas ar gamoricxavs. 

ityvian, rom mocemul cdaSi ramdenime xdomileba qmnis xdomilebaTa 

srul jgufs, Tu cdis Sedegad erTi maTgani mainc moxdeba. 

or uTavsad xdomilebas, romlebic srul jgufs qmnis, mopirdapire 

xdomilebebi ewodebaT. A-s mopirdapire xdomilebas A  -Ti aRniSnaven. 

mocemul cdaSi ramodenime xdomilebas ewodebaT tolSesaZlo, Tu 

araviTari safuZveli ar arsebobs imisa, rom am xdomilebaTagan erTerTis 

moxdena sxvasTan SedarebiT ufro SesaZlebelia.  

ganmartebidan gamomdinareobs, rom elementarul xdomilebaTa simravle 

qmnis xdomilebaTa srul jgufs. 

Tu elementarul xdomilebaTa ricxvi sasrulia da yvela elementaruli 

xdomileba tolSesaZloa, aseT cdasTan dakavSirebul xdomilebaTa sistemas 

klasikur modelad miiCneven. 

 

3.4 xdomilebaTa statistikuri da klasikuri albaTobebi 

 

davuSvaT vatarebT raime cdas, vimeorebT mas savsebiT erTsa da imave 

pirobebSi da yoveli cdisas vakvirdebiT CvenTvis sasurveli A xdomilebis 

moxdenis faqts. Sefardebas 

 

                                        *( ) AnP A
N

=                                                                 (3.6) 

 
ewodeba A xdomilebis sixSire, anu statistikuri albaToba, sadac N 
Catarebuli cdebis saerTo ricxvia, xolo An   A xdomilebis moxdenis 

raodenoba cdaTa am seriaSi. 
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 uSualod ganmartebidan gamomdinareobs xdomilebis sixSiris Semdegi 

Tvisebebi: 

 1. xdomilebis sixSire uganzomilebo sididea da *0 ( ) 1P A≤ ≤ ; 
2. aucilebeli xdomilebis sixSire  *( ) 1P U = ; 
3. SeuZlebeli xdomilebis sixSire  *( ) 0P V = . 
xdomilebis sixSire damokidebulia SemTxveviT garemoebebze, romelic 

Tan axlavs cdas. cdaTa erTi seriidan meoreze gadasvlisas xSirad erTi da 

igive xdomilebis sixSire amJRavnebs stabilurobis tendecias _ seriebSi N-is 
zrdasTan erTad xdomilebis sixSiris ryeva mniSvnelovnad mcirdeba. es 

safuZvels gvaZlebs vivaraudoT, rom arsebobs garkveuli ricxviTi 

mniSvneloba, romlidanac xdomilebis sixSireebi sxvadasxva seriebSi xan erTi 

da xan meore momarTulebiT gadaixreba. 

xdomilebis albaTobas  uwodeben misi dadgomis obieqturi 

SesaZleblobis ricxviT zomas. 

ganmartebidan gamomdinareobs, rom xdomilebis statistikuri albaToba 

misi Teoriuli albaTobis miaxloebiT mniSvnelobas warmoadgens. 

Tu apriorulad (cdis Catarebamde) sakmao safuZveli arsebobs 

gamoiTqvas varaudi, rom xdomilebaTa Sesabamisi sistema klasikur models 

warmoadgens, maSin A xdomilebis klasikuri albaToba Semdegi formuliT 

SeiZleba gamovTvaloT: 

 

                                                *( ) mP A
n

=                                                                 (3.7) 

 
sadac n yvela SesaZlo elementarul xdomilebaTa raodenoba, xolo m - A 
xdomilebis dadgomis xelSemwyob elementarul xdomilebaTa ricxvia (anu 

yvela im elementarul xdomilebaTa raodenoba, romelTaganac TiToeulis 

dadgomasTan erTad A xdomilebac dgeba). 

 SevniSnoT, rom im xdomilebaTa albaTobis gamosaTvlelad, romelic 

klasikur modelze ar daiyvaneba, albaTobis TeoriaSi mravali arapirdapiri 

xerxi arsebobs. 

 xdomilebaTa klasikur albaTobas statistikuri albaTobis analogiuri 

Tvisebebi aqvs: 
1. radganac 0 m n≤ ≤ , amitom 0 ( ) 1P A≤ ≤ , rogori bunebisac ar unda iyos A 

xdomileba; 
2. aucilebeli xdomilebis albaToba ( ) 1P U = ; 
3. SeuZlebeli xdomilebis albaToba  ( ) 0P V = .  

SevniSnoT, rom albaTobas SeiZleba procentuli interpretaciac mieces 

(warmovadginoT igi 0-dan 100 %-mde farglebSi). 
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3.5 xdomilebaTa jami  da namravli. pirobiTi albaToba. 

 
ori A da  B xdomilebis jami (gaerTianeba) ewodeba xdomilebas, 

romelic xdeba maSin, rodesac xdeba an A, an  B xdomileba da aRiniSneba 

Semdegnairad _ A+ B (an A B∪  ). 
ganmarteba SeiZleba ganvazogadoT im SemTxvevisaTvisac, rodesac 

xdomilebaTa raodenoba ors aRemateba. 

advilad mtkicdeba, rom ori uTavsadi xdomilebis jami am xdomilebaTa 

albaTobebis jamis tolia: 

 
                                      ( ) ( ) ( )P A B P A P B+ = +                                                    (3.8) 

 
magaliTi 3.1 urnaSi 5 TeTri, 7 wiTeli da 9 Savi burTulaa. SemTxveviT 

viRebT erT burTulas. rogoria albaToba imisa, rom igi iqneba wiTeli an 

Savi? 

avRniSnoT A, B da C – Ti xdomilebebi, romlebic, Sesabamisad, 

mdgomareobs urnidan TeTri, wiTeli da Savi burTulis amoRebaSi. 

(3.7)-isa da (3.8)-is gamoyenebiT miviRebT: 

 
7 9 7 9 16( ) , ( ) , ( ) ( ) ( )
21 21 21 21 21

P B P C P B C P B P C= = + = + = + =  

 
Tu 1, 2,...., kA A A  xdomilebebi wyvilwyvilad uTavsadia, maSin  
 

                             1 2 1 2( ) ( ) ( ) ... ( )k kP A A A P A P A P A+ + ⋅⋅⋅+ = + + +                                (3.9) 
 

xolo Tu imavdroulad isini qmnis xdomilebaTa srul jgufs, maSin  

 

                                            1 2( ) ( ) ... ( ) 1kP A P A P A+ + + =                                            (3.10) 
 

(3.9)-dan da  (3.10)-dan, rogorc Sedegi gamomdinareobs, vRebulobT rom  

 
                                          ( ) ( ) 1P A P A+ =                                                        (3.11)                   

ori  A  da B  xdomilebis namravli (TanakveTa) ewodeba xdomilebas, 

romelic xdeba maSin, rodesac xdeba A xdomilebac da B xdomilebac. Caiwereba 

ase – A•B (an A∩B ). 
analogiurad ganimarteba xdomilebaTa namravli xdomilebaTa meti 

raodenobisTvisac. 

imisaTvis, rom davadginoT, Tu ra damokidebulebaSia xdomilebaTa 

namravlis albaToba am xdomilebebis albaTobebTan, unda SemoviRoT 

pirobiTi albaTobis cneba. 
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A  xdomilebis albaTobas, im pirobiT, rom B  xdomilebas ukve hqonda 

adgili, ewodeba A  xdomilebis pirobiTi albaToba da PB(A)-Ti aRiniSneba. A  
da B  xdomilebebs ewodebaT urTierTdamoukidebeli, Tu PB(A)= P(A) da PA(B)= P(B) 

nebismieri ori xdomilebis namravlis albaToba gamoiTvleba formuliT: 

 

( ) ( ) ( ) ( ) ( )A BP A B P A P B P B P A⋅ = ⋅ = ⋅                                  (3.12) 
 

uSualod ganmartebidan gamomdinareobs, rom Tu A  da B  xdomilebebi 

urTierTdamoukidebelia, maSin  

 

                                      ( ) ( ) ( )P A B P A P B⋅ = ⋅                             (3.13) 
 

Tu A  da B  xdomilebebi Tavsebadia, maSin  

 

( ) ( ) ( ) ( )P A B P A P B P A B+ = + − ⋅                                (3.14) 
 

Tu A da B  xdomilebebi urTierTdamoukidebelia, maSin (13)-is 

gaTvaliswinebiT am xdomilebaTa jamis gamoTvla uSualod A  da B  
xdomilebebis albaTobebis saSualebiT SeiZleba: 

                  ( ) ( ) ( ) ( ) ( )P A B P A P B P A P B+ = + − ⋅                                (3.15) 
 

rac Seexaba Tavsebad xdomilebaTa nebismieri ricxvis jamis albaTobis 

formulas, igi miiReba maTematikuri induqciis meTodis gamoyenebiT da 

sakmaod rTuli saxe aqvs. 

magaliTi 3.2 universitetis yoveli 100 studentidan saSualod 97 

gamocdaze dadebiT Sefasebas iRebs da maTgan 68 maRal Sefasebas imsaxurebs. 

ras udris albaToba imisa, rom SemTxveviT SerCeuli dadebiTad Sefasebuli 

studentis Sefaseba maRali iqneba? 

 A-Ti avRniSnoT xdomileba, romelic niSnavs, rom SemTxveviT SerCeuli 

studentis Sefaseba dadebiTia, xolo B-Ti xdomileba, romelic niSnavs - 

SemTxveviT SerCeulma studentma maRali Sefaseba daimsaxura. 

pirobis Tanaxmad, erTdroulad A-s  da B-s asidan 68 SemTxveva uwyobs 

xels, e. i.  
( ) 0,68P A B⋅ =  

A A xdomilebis xelSemwyob SemTxvevaTa ricxvi ki 100-dan 97-ia, 

maSasadame 
           ( ) 0,97P A =  

 
(3.12) formulis gamoyenebiT vRebulobT: 

0,68( ) 0,71
0,97AP B = ≈  
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3.6 SemTxveviTi sidide da misi statistikuri   

maxasiaTeblebi 

 
SemTxveviTi ewodeba sidides, romelsac raime simravlidan SemTxveviT 

faqtorTa zemoqmedebiT SeuZlia miiRos sxvadasxva ricxviTi mniSvnelobebi 

garkveuli albaTobebiT. 

SemTxveviTi sididis cneba dakavSirebulia SemTxveviTi xdomilebis 

cnebasTan. Tu  SemTxveviTi xdomileba cdis Tvisobrivi maxasiaTebelia, 

SemTxveviTi sidide mis ricxviT maxasiaTebels warmoadgens. 

magaliTad, SemTxveviT sidides  warmoadgens SaSis mosvlis raodenoba 

kamaTlis 10-jer gagorebisas (an 0, an 1, an 2, ..., an 10).  

ganasxvaveben ori tipis SemTxveviT sidides: diskretuls da uwyvets. 

SemTxveviT sidides ewodeba  diskretuli, Tu yvela SesaZlo 

mniSvnelobis gadanomrva SesaZlebelia, xolo uwyveti – Tu misi yvela 

SesaZlo mniSvneloba avsebs romelime sasrul an usasrulo intervals. 

SemTxveviT sidides aRniSnaven didi laTinuri asoebiT, xolo maT 

SesaZlo mniSvnelobebs  - pataraTi. 

SemTxveviTi sididis ganawilebis kanoni ewodeba Sesabamisobas, romelic 

SemTxveviTi sididis SesaZlo mniSvnelobebs maT albaTobebTan akavSirebs. igi, 

Cveulebriv, moicema formuliT an Semdegi cxrilis saxiT: 

 

SesaZlo mniSvnelobebi 

X 
X1 X2 ... Xi ... 

 

albaTobebi 

P 
P1 P2 ... Pi ... 

                                                               cxrili 3.1 

 

ganawilebis kanoni srulad axasiaTebs SemTxveviT sidides. kerZod, igi 

xasiaTdeba ramdenime mudmivi sididiT, romelTa Soris umniSvnelovanesia 

maTematikuri lodini da dispersia.  

monacemTa saSualos, dispersiisa da sxva ricxviTi maxasiaTeblebis 

cnebebs Cven nawilobriv gavecaniT pirvel TavSi. albaTobis cnebis Semotana 

maTi Semdgomi dazustebis saSualebas iZleva. 

cxrili 2.1-iT mocemuli X  SemTxveviTi sididis maTematikuri lodini 

M(X) gamoiTvleba Semdegi formuliT:  

( ) i i
i

M X P X=∑             (3.16) 

rogorc vxedavT, maTematikuri lodini faqtiurad SemTxveviTi sididis 

SesaZlo mniSvnelobaTa albaTobiT Sewonil saSualo ariTmetikuls 

warmoadgens. 
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 istoriulad, termini  ̀ maTematikuri lodini~ ukavSirdeba albaTuri 

meTodebis gamoyenebas sadazRvevo saqmianobaSi, radganac am dros 

aucilebelia ganisazRvros mosalodneli sadazRvevo Tanxis gansazRvra 

sadazRvevo xelSekrulebis safuZvelze. 

 uSualod ganmartebidan gamomdinareobs maTematikuri lodinis Semdegi 

Tvisebebi: 

1.  mudmivis maTematikuri lodini am mudmivis tolia: 

 

M(C)=C 
2.  mudmivis gatana SeiZleba maTematikuri lodinis niSnis gareT: 

 

M(CX)=C M(X) 
3.  SemTxveviTi sididis maTematikuri lodini mis SesaZlo umcires da udides  

   mniSvnelobebs Sorisaa. 

4. SemTxveviT sidideTa jamis  maTematikuri lodini am sidideebis   

maTematikuri lodinebis jamis tolia: 

 

M(X+Y)= M(X)+ M(Y) 
5. urTierTdamoukidebeli SemTxveviTi sidideebis namravlis maTematikuri     

lodini maTi maTematikuri lodinebis namravlis tolia: 

 

M(X∙Y)= M(X)∙ M(Y) 
  (SemTxveviT sidideebs ewodebaT urTierTdamoukidebeli, Tu erTi maTganis 

ganawilebis kanoni ar aris damokidebuli imaze, Tu rogori mniSvneloba 

miiRo meorem). 

 SemTxveviT sididis misi maTematikuri lodinidan gabnevis zomas 

warmoadgens dispersia. 

 SemTxveviTi sididis dispersia ewodeba SemTxveviT sididisa da misi 

maTematikuri lodinis sxvaobis kvadratis maTematikuri lodins: 

 
                                                   D(X)= M(X- M(X))2                                                         (3.17) 

 

 Tu (X- M(X))2 SemTxveviT sididis ganawilebis kanons warmovadgenT 

Semdegi cxrilis saxiT 

 

 
(X- M(X))2 

 

(X1- M(X))2
 (X2- M(X))2

 ... (Xi- M(X))2
 ... 

 
P 
 

P1 P2 ... Pi ... 

                                                                           cxrili 3.2 
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(3.17)-is Tanaxmad dispersia Semdegnairad gamoiTvleba: 

 

                                                     2( ) ( ( ))i i
i

D X P X M X= −∑                                                   (3.18) 

 
maTematikuri lodinis Tvisebebidan gamomdinare (3.17)-s SeiZleba mieces 

praqtikulad ufro mosaxerxebeli saxe: 

 

                                                     D(X)=Mi(X2)-( M(X))2                                                        (3.19) 
 

rac imas niSnavs, rom mis gamosaangariSeblad SeiZleba gamoviyenoT 

Semdegi formula: 

          2 2( ) ( )i i i i
i i

D X P X P X= −∑ ∑                                                  (3.20) 

 

moviyvanoT dispersiis Tvisebebi: 

1. mudmivis dispersia nulis tolia: 

D(C)=0; 
 

2. mudmivi SeiZleba gavitanoT dispersiis niSnis gareT, Tu mas kvadratSi 

   aviyvanT: 

D(CX)= C2 D(X;) 
 

3. urTierTdamoukidebeli SemTxveviTi sidideebis jamis dispersia maTi  

dispersiebis jamis tolia:  

D(X+Y)= D(X)+ D(Y); 
 

rogorc Sedegi, ukanaskneli Tvisebidan gamomdinareobs, rom  

 

D(C+X)= D(X). 
 

dispersias SemTxveviTi sididis kvadratis ganzomileba aqvs. bunebrivad 

Cndeba survili gvqondes maCvenebeli, romelsac igive ganzomileba eqneba, rac 

SemTxveviT sidides da daaxasiaTebs mis gabnevas. aseT maxasiaTebels 

SemTxveviTis sididis saSualokvadratuli gadaxra warmoadgens:  

 

                        D(X) =σ                                (3.21) 

 

SemTxveviTi sididis SefardebiT gabnevis zomas ki axasiaTebs variaciis 

koeficientiT: 

                                            ( )
( )

V X
M X
σ

=                                                             (3.22) 
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imisaTvis, rom ganvmartoT uwyveti SemTxveviTi sididis statistikuri 

maxasiaTeblebi, dagvWirdeba ganawilebis integraluri da diferencialuri 

funqciebis cnebebis Semotana.  
aviRoT usasrulo intervali ( ; )x−∞ , sadac x nebismieri namdvili ricxvia. 

davuSvaT, cdis Sedegad SemTxveviTma sididem miiRo mniSvneloba ( ; )x−∞   
intervalidan, e. i. aRmoCnda rom X<x. 

 
P(X<x)=F(x) albaToba ewodeba x SemTxveviTi sididis ganawilebis 

integraluri funqcia, an, ubralod, ganawilebis funqcia. 

moviyvanoT ganawilebis funqciis Tvisebebi: 
1. F(x) uganzomilebo sididea da 1 F(x)0 ≤≤  

2. F(x) araklebadi funqciaa 

3. P( 21 xxx <≤  )= F(x2)- F(x1) 
4. F( ∞− )=0 da F ( ∞+  )=1 
 ganawilebis funqcia SeiZleba ganimartos diskretuli SemTxveviTi 

sididisTvisac: 

                                      ( ) ( ) ( )
i

i
x x

F x P X x P X x
<

= < = =∑                                                (3.23) 

igi icvleba naxtomiseburad da naxtomis sidide wyvetis wertilSi am 

mniSvnelobis albaTobis tolia. (3.23)-iT gansazRvruli funqcia uwyvetia 

marcxnidan. 
ricxviT RerZze aviRoT ( , )x x x+ Δ  intervali. ganawilebis funqciis me-3 

Tvisebis Tanaxmad (aq ≤  unda Seicvalos < niSniT, radganac imis albaToba, 

rom SemTxveviTi sidide miiRebs erT garkveul mniSvnelobas, nulis tolia). 
( ) ( ) ( )P x X x x F x x F x< < + Δ = + Δ −  

( ) ( )F x x F x
x

+ Δ −
Δ

  sidides ewodeba SemTxveviTi sididis albaTobis saSualo 

simkvrive [ ],x x x+ Δ  intervalze, xolo am Sefardebis zRvars, rodesac xΔ  

miiswrafvis nulisaken  _  uwyveti SemTxveviTi sididis albaTobaTa 

ganawilebis diferencialuri funqcia, an, ubralod, ganawilebis simkvrive da 
aRiniSneba ( )p x  -iT: 

                                                           ( ) ( )( ) lim
x

F x x F xp x
xΔ →∞

+ Δ −
=

Δ
                                                (3.24) 

am ukanasknelidan gamomdinareobs, rom  

 
                                        ( ) ( )p x F x′=                                                          (3.25) 

 
( )y p x=  gantolebis Sesabamis mruds albaTobaTa ganawilebis mrudi 

ewodeba. 
moviyvanoT ( )p x –is Tvisebebi: 

1.  ( ) 0,p x ≥   rogorc araklebadi funqciis warmoebuli 
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2.  

2

1

1 2( ) ( )
x

x

P x x x p x dx< < = ∫  

 am Tvisebis geometriuli interpretacia warmodgenilia qvemoTmoyvanil 

naxazze: 

  

                   p(x) 
 

 

 

 
2

1

( )
x

x

x dxρ∫  

                                                                                  
      0  x1               x2                                                         x 

 

nax. 3.1 

 

3. ( ) ( )
x

p x dx F x
−∞

=∫  

 
   SesaZlebelia am Tvisebis geometriuli interpretaciac: 

 

       

                          p(x) 
 

 

 

 

 
                            ( )F x  

                                                                                  
                                 0         x                                                                      x                                                    

 

nax. 3.2 

 

4. ( ) 1p x dx
∞

−∞

=∫  

 

5. Tu    
( ),

( )
0,
p x

p x ⎧
= ⎨
⎩

      
,

a x b
x a x b
≤ ≤
< >
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   maSin   ( ) 1
b

a

p x dx =∫  

praqtikaSi uwyveti SemTxveviTi sididis albaTobaTa ganawilebaze 

SeiZleba vimsjeloT mxolod cdaTa Sedegebis mixedviT. am dros 

xelmZRvaneloben im garemoebiT, rom SemTxveviTi sididis fardobiTi 

sixSireebi maT albaTobebTan axlosaa. 

davyoT X SemTxveviTi sididis yvela SesaZlo mniSvnelobaTa diapazoni 

intervalebad. vatarebT ra cdaTa seriebs, romlebic iZleva X sididis 
empiriul mniSvnelobebs, vafiqsirebT nx  sidideebs, romlebic aRniSnavs ama 

Tu im intervalebSi moxvedrebs cdebis Sedegad. maSin xn
n

  SefardebebSi 

gansazRvravs uwyveti X SemTxveviTi sididis empiriul ganawilebas, 

romlis safuZvelzec SeiZleba aigos CvenTvis ukve nacnobi histograma: 
 

                         xn
n

 

 
 

 

 

 

 

   

  

     0                                                                                    x 
nax. 3.3 

 

histogramis marTkuTxedebis farTobebi Sesabamis intervalebSi 

moxvedris sixSireebis proporciulia. 

am gziT Rebuloben albaTobaTa ganawilebis mrudis garkveul 

miaxloebas kibiseburi figuris saxiT. 

uwyveti SemTxveviTi sididis maTematikuri lodini, romlis SesaZlo 

mniSvnelobebi ekuTvnis raime intervals, ewodeba gansazRvrul integrals: 

 

                        ( ) ( )
b

a

M x xp x dx= ∫                          (3.26)          

 

xolo uwyveti SemTxveviTi sididis maTematikuri lodini, romlis SesaZlo 

mniSvnelobebi ekuTvnis mTel ricxviT RerZs, Semdegnairad ganisazRvreba: 

( ) ( )M x xp x dx
+∞

−∞

= ∫                          (3.27) 
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uwyveti SemTxveviTi sididis dispersia sasruli intervalis da mTel 

ricxviT RerZis SemTxvevaSi, Sesabamisad, Semdegi integralebiT 

gamoiTvleba: 

                          2( ) ( ( )) ( )
b

a

D x x M x p x dx= −∫ ;                      (3.28) 

     2( ) ( ( )) ( )D x x M x p x dx
−∞

−∞

= −∫                       (3.29) 

maTematikuri lodinisa da dispersiis Tvisebebi uwyveti SemTxveviTi 

sidideebisaTvis iseve formulirdeba, rogorc diskretuli SemTxveviTi 

sididis SemTxvevaSi. 

analogiurad ganisazRvreba uwyveti SemTxveviTi sididis 

saSualokvadratuli gadaxrac. (ix. (3.21)). 

dispersiis gamosaTvlelad martivad miiReba ufro mosaxerxebeli 

formulebi: 

                      2 2( ) ( ) ( ( ))
b

a

D x x p x dx M x= −∫ ;                     (3.30) 

                     2 2( ) ( ) ( ( ))D x x p x dx M x
−∞

−∞

= −∫                      (3.31) 

 praqtikaSi zogjer gamoiyeneba SemTxveviTi sididis iseTi 

maxasiaTeblebic, rogoricaa moda da mediana. 

 SemTxveviTi sididis moda ewodeba mis yvelaze albTur M0  

mniSvnelobas. ufro zustad, termini `yvelaze albaTuri mniSvneloba~ 

ufro gamosadeqia diskretuli sidideebisaTvis (nax. 3.4a), xolo uwyveti 

SemTxveviTi  sididisTvis moda is mniSvnelobaa, romelSic albaTobis 

simkvrive maqsimaluria (nax. 3.4b). 

 

                                            
 

 

 

 

 

                             

       0 M0      x                     0       MM0        x  
 

a)                                                b) 

nax. 3.4 

SemTxveviTi sididis mediana ewodeba mis iseT Me mniSvnelobas, 
romlisTvisac ( ) ( )P x Me P x Me< = > . 

Pi p(x) 
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es maxasiaTebeli gamoiyeneba mxolod uwyveti SemTxveviTi 

sidideebisaTvis, Tumca formalurad igi diskretuli SemTxveviTi 

sididisTvisac SeiZleba ganisazRvros: 

geometriulad mediana es im wertilis abcisaa, romelSic ganawilebis 

mrudiT SemosazRvruli farTobi Suaze iyofa. 

 
                                   
                               p(x) 
 

 

 

 

 

 

 

 

                                        0          Me                                           x  
nax. 3.5 

simetriuli ganawilebis SemTxvevaSi mediana emTxveva maTematikur 

lodinsa da modas. 

 

3.7 mniSvnelovani albaTuri ganawilebebi 

 

davuSvaT, X SemTxveviTi sidide aris AA xdomilebis dadgomis ricxvi m 
erTmaneTisagan damoukidebel cdaTa iseT seriaSi, romelsac mxolod ori 

Sedegi SeiZleba moyves. TiToeul cdaSi AA xdomilebis dadgomis albaToba 

mudmivia da p –s tolia. X SemTxveviTi sididis SesaZlo mniSvnelobebia 0, 1, 

2, ..., m da igi emorCileba binomialuri ganawilebis kanons. 

diskretuli X SemTxveviTi sididis ganawilebis kanons ewodeba 

binomialuri, Tu misi SesaZlo mniSvnelobebis albaTobebi (q+p)m binomis 

ganaSalis Sesabamisi wevrebis toilia, sadac q=1-p. 
(3.5)-is Tanaxmad binomialuri ganawilebis mocema SeiZleba Semdegi 

cxrilis saxiT: 

 

 
X  

0 1 ... n ... m-1 m 

 
P 
 

mq  
1mmpq −
 ... n n m n

mC p q −
 ... 1mmp q−  

mp  

cxrili 3.3 
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(3.16)-is Tanaxmad binomialuri ganawilebis maTematikur lodini SeiZleba 

gamoviangariSoT: 
1( ) 0 1 ... ...m m n n m n m

mM x q m p q m C p q mp− −= ⋅ + ⋅ ⋅ ⋅ + + ⋅ + +  

 

 jufTebaTa me-3 Tvisebis gaTvaliswinebiT miviRebT: 

 

                                                             M(X)= m p                                                            ( 3.32) 
 

 SeiZleba vaCvenoT, rom  binomialuri  kanoniT ganawilebuli X 
SemTxveviTi sididis dispersia gamoiTvleba formuliT: 

                                                              D(X) )= mq p                                                           (3.33) 
 magaliTi 2.3 sawarmoo xazis Semowmebis procesSi dadginda, rom 

saSualod yoveli aTi warmoebuli detalidan erTi wundebulia. rogoria 

wundebul detalTa raodenobis albaTobebi SemTxveviT SerCeuli oTxi 

detalisagan Sedgenil nakrebSi? 

 Tu cdad miviCnevT detalis vargisianobis Semowmebas (Tavisi ori 

SesaZlo SedegiT: detali wundebulia an vargisia), maSin aq saqme gvaqvs 

tipiur binomialuri ganawilebis amocanasTan Semdegi parametrebiT: 

 

p=0, 1 _ albaToba imisa, rom SemTxveviT SerCeuli detali wundebuli iqneba, 

m=4  _ Semowmebuli detalebis raodenoba 

 

 SemTxveviTi sididis SesaZlo ricxviTi mniSvnelobebi iqneba 0, 1, 2, 3, 4, 

rac Sesabamisad niSnavs: SemTxveviT SerCeuli oTxi detalidan arcerTi iqneba 

wundebuli, erTi iqneba wundebuli da a. S. _ oTxive wundebuli iqneba. 

 aRniSnuli ricxviTi mniSvnelobebis albaTobebi Semdegnairad 

iangariSeba: 

   0 0 4 0 4
4( 0) (0,1) (1 0,1) 1 1 0,9 0,6561;P x C −= = − = ⋅ ⋅ =  

   1 1 4 1 3
4( 1) (0,1) (1 0,1) 4 0,1 0,9 0,2916;P x C −= = − = ⋅ ⋅ =  

   2 2 4 2 2
4( 2) (0,1) (1 0,1) 6 0,01 0,9 0,0486;P x C −= = − = ⋅ ⋅ =  

   3 3 4 3 2 1
4( 3) (0,1) (1 0,1) 4 (0,1) 0,9 0,0036;P x C −= = − = ⋅ ⋅ =  

   4 4 4 4 0
4( 4) (0,1) (1 0,1) 4 0,0001 (0,9) 0,0001.P x C −= = − = ⋅ ⋅ =  

 

 im xdomilebaTa albaTobebis gansazRvrisaTvis, romlebic drois 

mocemul intervalSi erTmaneTisagan damoukideblad SeiZleba dadges da maTi 

dadgomis saSualo ricxvi winaswar cnobilia, iyeneben puasonis ganawilebas. 

 ityvian, rom diskretuli X SemTxveviTi sidide ganawilebulia puasonis 

kanonis mixedviT, Tu mas SeuZlia miiRos Mmxolod mTeli arauaryofiTi 

mniSvnelobebi 0, 1, 2, ..., m, ... Semdegi albaTobebiT: 

                      ( ) ( ) ,
!

aP x m P x e
m

μ−= = =          0,1,2,....m =               (3.34) 
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sadac a xdomilebaTa dadgomis saSualo ricxvia drois mocemul intervalSi 

da mas puasonis kanonis parametrs uwodeben.  

 eqsponencialuri e-a funqciis mniSvnelobebs pouloben eqsponencialuri 

cxrilebis saSualebiT a –s mniSvnelobis Sesabamisad. 

  mtkicdeba, rom puasonis kanoniT ganawilebuli SemTxveviTi sididis 

maTematikuri lodini 

                                                          M(X)=a                                                                            (3.35) 
 

 binomialur kanons gaaCnia zRvruli Tviseba, romelic xSirad 

gamoiyeneba praqtikaSi. davuSvaT, atareben didi (m) raodenobis damoukidebel 

cdaTa serias, romelTagan TiToeulSi AAA xdomilebis dadgomis albaToba p 
erTidaigivea da Zalian mcirea. maSin Pm,n –albaToba imisa, rom AAA xdomileba 

cdaTa am seriaSi dadgeba n-jer, SeiZleba gamoiTvalos miaxloebiTi 

formuliT: 

                             ,
( ) ,

!
mp

m n
mpP e
n

−≈                                  (3.36) 

 
sadac m p⋅ =a - parametria puasonis im kanonisa, romliTac miaxloebiT 

Seicvleba binomialuri ganawileba. 

Tu SemTxveviTi sididis formirebaze mravali faqtori axdens gavlenas, 

amasTan TiToeuli faqtoris gavlena masze  mcirea da arcerT faqtors am 

mxriv ara aqvs mniSvnelovani upiratesoba sxvasTan mimarTebaSi, aseT 

SemTxveviT sidideebs miakuTvneben sidideebs, romlebic emorCileba e. w. 

normaluri ganawilebis kanons. igulisxmeba, rom igi iRebs arauaryofiT 

mniSvnelobebs. 

ityvian, rom uwyveti X SemTxveviTi sidide emorCileba ganawilebis 

normalur (gausis) kanons, Tu misi ganawilebis simkvrives aqvs saxe: 

 

                  

2

2
( )

21( ) ,
2

x

p x e
μ
σ

σ π

−
−

=                             (3.37) 

 
sadac σ  da μ  ganawilebis parametrebia. 

   
  p(x) funqciis grafiks normaluri ganawilebis mrudi ewodeba (nax. 3.6). mas 

Semdegi Tvisebebi gaaCnia: 
1. mrudi simetriulia x =μ wrfis mimarT; 

2. funqcias maqsimumi aqvs x =μ  wertilSi da   1( )
2

p x
σ π

= ; 

3. x-is μ wertilidan daSorebasTan erTad funqcia iklebs da roca x →+∞ , 
mrudi uaxlovdeba 0 x RerZs; 
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4. mrudi amozneqilia, rodesac   ( , )x a aμ μ∈ − +  da Cazneqilia, rodesac 

( , )x a μ∈ −∞ −    da  ( , )x a μ∈ + +∞ .            

 

 mrudis forma icvleba σ  parametris cvlilebasTan erTad. σ -s zrdisas 
p(x) iklebs, mrudi xdeba ufro damreci da gaWimuli 0 x RerZis gaswvriv. 

 

           p(x)  
 

 

 

 

 
1
2σ π

   

 

 

 

 

 
                                    0       x-μ             μ            μ +x                                          x 

 

nax. 3.6 

  

SevniSnoT, rom normalurad ganawilebuli SemTxveviTi sididis 
maTematikuri lodinisa da dispersiis mniSvnelobebi, Sesabamisad μ  -s da σ 2-

is tolia. 
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savarjiSoebi: 

 

1. firmis marketigul ganyofilebaSi muSaobs 12 mamakaci da 8 qali. maTgan 

piradi saqmeebis nomrebis muxedviT irCevn 10-s. ras udris albaToba 

imisa, rom arCeulTagan 6 mamakaci da 4 qali iqneba? 

 

2. ipoveT albaToba imisa, rom SemTxveviT SerCeuli produqti iqneba 

pirveli xarisxis, Tu cnobilia, rom mTeli produqciis 4% wundebulia, 

xolo vargisidan 75% pirveli xarisxisaa. 

 

3. xangrZlivi dakvirvebis Sedegad daadgines, rom yoveldRiurad 

saSualod firmis TanamsromelTa 10% agvianebs, xolo 4% acdens 

samuSaos. 

I _ gansazRvreT albaToba imisa, rom romelime dRes TanamSromeli: 

a) ar daagvianebs samuSaoze; 

b) ar gaacdens samuSaos. 
II_ gansazRvreT albaToba imisa, rom romelime ori dRisaTvis 

TanamSromeli: 

a) daagvianebs TiToeul am dRes; 

b) daagvianebs pirvel dRes da gaacdens meore dRes; 

g) orive dRes dagvianebis gareSe gamocxaddeba samuSaoze; 
 d) gaacdens erT-erT dRes; 

 e) erT-erT dRes gaacdens, xolo meore dRes ar daagvianebs. 

 

4. latariaSi yovel as bileTze TamaSdeba erTi 5000 lariani, ori 1000 

lariani da aTi 100 lariani mogeba. SeadgineT erTi bileTiT mogebis 

sididis ganawilebis kanoni im pirobiT, rom erTi bileTis Rirebuleba 

80 lars Sedagens. rogori iqneba aRniSnuli mogebis maTematikuri 

lodini? 

 

5. sikvdilianobis amerikuli cxrilis Tanaxmad albaToba, imisa, rom 25 

wlis adamiani kidev erT weliwads icocxlebs, udris 0.992-s, xolo, 

albaToba imisa, rom igi mokvdeba Semdegi erTi wlis ganmavlobaSi 0,008-

s Seadgens. sadazRvevo kompania aseT adamianTan debs xelSekrulebas 

dazRvios Tavisi sicocxle 1000 dolarad. sadazRvevo Sesatani 10 

olaria. rogori Semosavlis miRebas unda varaudobdes kompania? 

 

6. kompanias xuTi erTidaigive tipis dazga aqvs. nebismieri maTganis 

angrZlivi droiT gaCerebam SeiZleba mniSvnelovani zarali miayenos 

ompanias.  albaToba imisa, rom nebismier dRes romelime maTgani 

mwyobridan gamova 0,03-s Seadgens. 

binomialuri ganawilebis gamoyenebiT gansazRvreT albaToba 
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imisa, rom nebismier mocemul dRes: 

a) arcerTi dazga ar gamova mwyobridan; 

b) mxolod erTi dazga gamova mwyobridan; 

g) ori mainc dazga  gamova mwyobridan. 

 

7. samuSaos gacdenebs kompaniaSi SemTxveviTi xasiaTi aqvs da dReSi 

saSualod 3 TanamSromeli acdens samuSaos. puasonis ganawilebis 

gamoyenebiT  gansazRvreT albaToba imisa, rom nebismier mocemul 

      Res samuSaos gaacdens: 

a) nuli TanamSromeli; 

b) erTi TanamSromeli; 

g) orze naklebi TanamSromeli; 

d) minimum sami  TanamSromeli. 
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Tavi 4. finansuri maTematikis elementebi 

 

safinanso-ekonomikuri gaangariSebani (finansuri maTematika) _ 

warmoadgens im sferos, romelic qmnis sesxis saxiT fulis gacemasTan 

dakavSirebul safinanso-sakredito  da  komerciul garigebebis safuZvlebs. 

moTxovnilebebi maTze vrceldeba  yvela  im SemTxvevaSi, roca  xorcieldeba  

investireba  ama  Tu im saxiT da  Semdeg xdeba  maTgan Semosavlebis miReba. 

es SeiZleba  iyos fasiani qaRaldebis ganTavseba, sawarmoo  investicia  da  

sxva. 

aseT dros dgeba  gadasaxadebis zomebisa  da  vadebis gaangariSebis 

drosTan da  SeTanxmebis wesebTan SesabamisobaSi moyvanis amocana. am 

miznebisaTvis SemuSavebulma  analitikurma  formulebma  da  gamoTvlis 

saSualebebma  miiRo  saxelwodeba  _ `safinanso-ekonomikuri gaangariSebani~, 

anu  `finansuri maTematika~. 

safinanso-ekonomikuri gaangariSebani anu finansuri maTematika  

gansazRvravs fuladi saxsrebis Rirebulebebis cvlilebaTa  erTobliobas,  

romelic arsebobs fuladi resursebis ukumoZraobis Sedegad (sesxis 

gacemis) kvlavwarmoebis procesSi. 

finansuri maTematikis mTavari daniSnuleba  aris is, rom igi 

saSualebas iZleva  efeqturad ganxorcieldes _ sainvesticio  moRvaweoba, 

Catardes saproeqto  analizi, moxdes finansebis marTva. 

aseve, finansuri maTematika  ganixilavs xelSekrulebebis pirobebidan 

gamomdinare fuladi saxsrebis dabandebis SesaZlo  variantebs da  

aanalizebs ukve gaweuli xarjebis Sedegebs. 

amrigad, finansuri maTematikis (seg) yvela  aucilebeli gaangariSebis 

arsi mdgomareobs _ mocemul momentSi fulis Rirebulebis gansazRvra,Si 

kapitalis zrdis procesis analizis gziT _ garkveuli periodis 

ganmavlobaSi. 

zogierTi mecnieris azriT (e.m. Cetirkini), finansuri maTematika  

moicavs gamoTvlaTa  meTodebis ganmsazRvrel wesebs, romlebzec 

moTxovnileba  Cndeba  yovelTvis, roca  xdeba  safinanso-sabanko  operaciis 

pirobebidan gamomdinare _ konkretuli sami parametris mniSvnelobebis 

SeTanxmeba. esenia: 

RirebulebaTa  maxasiaTeblebi (gadasaxadebi, savalo  valdebulebebi, 

kreditebi da  sxva); 

drois monacemebi (gadasaxadis TariRebi an vadebi, saSeRavaTo  

periodebis xangrZlivoba  an gadasaxadis gadavadeba  da  a. S.); 

saprocento  ganakveTebi (isini SeiZleba  mocemuli iyos aracxadi 

saxiT). 

 

yovelive zemoT Tqmuli gvexmareba  Semdegi amocanebis gadawyvetaSi: 

procentebze daricxvis gziT miRebuli fuladi saxsrebis saboloo 

jamebis gaangariSeba  anabrebsa  Tu gacemul sesxebSi, aseve fasian 

qaRaldebze; 

fasiani qaRaldebis aRricxva; 
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calkeuli parametrebis gansazRvra  da  maT Soris urTierTkavSiris 

dadgena  xelSekrulebebis pirobebidan gamomdinare; 

mocemuli parametrebis eqvivalentulobis gansazRvra  sxvadasxva  

meTodebiT misaRebi xarjebis toli ukugebisaTvis saxelSekrulebo  

dokumentebSi; 

operaciaTa  pirobebis cvlilebis Sedegebis analizi; 

fuladi resursebis ganmazogadoebeli maxasiaTeblebisa  da  calkeuli 

parametrebis aRricxva, romlebsac ganvixilavT rogorc safinanso  fulad 

nakadebs; 

finansur operaciaTa  Sesrulebis TanmimdevrobaTa  SemuSaveba; 

finansuri operaciebis Semosavlianobis maCveneblebis gaangariSeba. 

praqtikulad, aseTi gaangariSebani gamoiyeneba  sabanko-safinanso  

organizaciebis,  savaWro  firmebis, sainvesticio  kompaniebis, safondo  da  

savaluto  birJebis saqmianobaSi. aseve, mas did mniSvnelobas aniWeben 

sagareo  ekonomikur urTierTobebSi. 

 

41. elementaruli funqciebis gamoyeneba. fasi-moTxovnisa  da  

Semosavlis modelireba 

 

funqciis Seswavlisa  da  gamoyenebis mniSvnelovan aspeqts algebrul, 

ricxobriv da  grafikul gamosaxulebebs Soris urTierTqmedeba  

warmoadgens. funqcia  SeiZleba  gamoyenebul iqnas realuri samyarodan 

aRebuli monacemebis aRsawerad. am process maTematikur modelirebas 

uwodeben. fasi-moTxovnisa da  Semosavlis modelireba  adgens 

damokidebulebas funqciebis algebrul gansazRvrebas, funqciebis 

ricxobriv mniSvnelobasa  da  funqciebis grafikul gamosaxulebebs Soris. 

ganvixiloT rentabelobisa  da  mogeba-zaralis koncefciebi. 

nebismier mwarmoebel kompanias gaaCnia  xarjebi C da  Semosavlebi R. 
Tu ,R C<  kompania  ganicdis zarals, Tu ,R C=  kompania  aRwevs uzaralobas, 

xolo  Tu ,R C>  kompania  xdeba  momgebiani. xarjebi SeiZleba  iyos 

fiqsirebuli (mag. produqciis dizainis, gamarTvisa  da  reklamis xarjebi) 

da  cvladi xarjebi, romlebic damokidebulia  garkveul fasad warmoebuli 

produqciis raodenobaze. 

vTqvaT, x aris warmoebuli da  gayiduli erTeulebis raodenoba, 

romelic warmoadgens damoukidebel cvlads. xarjis funqciebi, Semosavlis 

funqciebi,  mogebis funqciebi da  fasi-moTxovnis damokidebulebis 
funqciebi xSirad warmodgenilia  erTi da  igive formiT, sadac , ,a b m da  n _ 
mudmivi sidideebia  gansazRvruli konkretuli programis konteqstisagan. 

amasTan, fasi-moTxovnis damokidebulebis funqciebi, rogorc wesi, 

ganisazRvreba  finansuri ganyofilebis mier monacemebis safuZvelze da  

mogeba-zaralis analizSi mniSvnelovan rols TamaSobs.  

zemoT aRniSnulis safuZvelze SegviZlia  ganvsazRvroT xarjis 

funqcia:  

                       C a bx= +                                 (4.1)   

sadac a  _ fiqsirebuli, xolo  bx  _ cvalebadi xarjia. 
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Tu produqciis erTeulis sacalo fass avRniSnavT p -Ti da  x aris 
produqciis is raodenoba, romelic SeiZleba  gaiyidos sacalo  fasad, maSin 

Semosavlis funqcias eqneba  saxe: 
                         R px= ,                                  (4.2) 

sadac  
                        p m nx= −                                 (4.3) 

 
e.i.                          ( )R m nx x= −  

 

 mogebis funqcia  avRniSnoT P , maSin SeiZleba  CavweroT: 

 
               ( ) ( )P R C x m nx a bx= − = − − +                        (4.4) 

 

magaliTi 4.1 popularuli avtomaturi kamerebis mwarmoebeli biTumad 

yidis maT sacalo  realizaciis punqtebSi mTel amerikaSi. statistikuri 

meTodebis gamoyenebiT kompaniis finansurma  ganyofilebam Seadgina  fasi-

moTxovnis damokidebulebis monacemebi: 

 

             

 

 

 

               (4.5) 

  

sadac p aris kameris sacalo  fasi. am fasad realizebul iqna  x mln. 

kamera. 

SevniSnoT, rom roca  fasi ecema, gayiduli kamerebis raodenoba  

izrdeba. 

specialuri analizuri meTodebis gamoyenebiT (regresiis analizi) 

analitikosebi mividnen fasi-moTxovnis Semdeg funqciaze, romelic axdens 

(4.5) monacemebis modelirebas:  

 
               ( ) 94,8 5 ,p x x= −          1 15x≤ ≤                      (4.6) 

                           

 a) grafikze avRniSnoT (5) monacemebi. avagoT fasi-moTxovnis 

funqciis grafiki koordinatTa  imave sistemaSi; 

 b) rogoria  kompaniis Semosavlis funqcia  da  rogori iqneba  am 

funqciis are? 

 g) SevavsoT mocemuli cxrili: 

 

 

 

x  
(mln.) 

p($) 

2 87 

5 68 

8 53 

12 37 
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                                                                         (4.7) 

  

d) avagoT Semosavlebis funqciis grafiki. 

amoxsna: 

a)         

        p(x) 
 

         100 

         

          50 

           

          10 

            0 1    5     10     15             x 
                              nax. 4.1   

     
b)     ( ) ( ) (94,8 5 ),R x x p x x x= ⋅ = ⋅ −    

     funqciis area  _    1 15x≤ ≤  

g) 

                                    
 

 

 

 

 

 

 

 

d)     R(x)   
         350 

         300 

         250 

         200 

         150 

         100 

          50 

            0 1    3    6    9    12   15       x                                
                            nax. 4.2 

x (mln.) R(x) (mln.$) 

1  

3  

6  

9  

12  

15  

x (mln.) R (x) (mln.$) 
1 90 

3 239 

6 389 

9 448 

12 418 

15 297 
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 magaliTi 4.2 gorgolaWebiani cigurebis mwarmoebel kompanias aqvs 

dRiuri fiqsirebuli xarji $ 300 odenobiT da  mTliani dRiuri xarji $ 4300 
warmoebiT _ 100 wyvili cigurebi dReSi. xarjebi C wrfivadaa  dakavSirebuli 
x –Tan  (warmoebuli da  gayiduli erTeulebis raodenoba).       

a) ipoveT warmoebasTan dakavSirebuli wertilebis SemaerTebeli 

wrfis kuTxuri koeficienti. es is wrfea, romelic gaivlis (0;300) da  

(100;4300) wertilebze; 

b)  SeadgineT warmoebisa  da  xarjis urTierTdamakavSirebeli wrfis 

gantoleba. CawereT igi  c mx b= +   formiT; 

g) aageT xarjis gantoleba  (b) pasuxis gamoyenebiT, Tu   0 200x≤ ≤ . 

                   

amoxsna:  

 

a) 2 1

2 1

4300 300 40
100 0

y ym
x x
− −

= = =
− −

 

 

b) unda  vipovoT wrfis gantoleba, romelic gaivlis (0, 300) wertilze 

40 koeficientiT:  

     
,

40 300
c mx b
c x
= +
= +

 

 

 

 

g)                  C(x) 
 

 

                    300 

                    200 

                    100 

                        0   20   40    60   80     x 
                            nax. 4.3                    

SevniSnoT, rom dRiuri fiqsirebuli xarji  $ 300 moicavs fabrikis 
xarjebs, dazRvevas da  a. S. am xarjebs adgili aqvs imisgan damoukideblad, 

iqmneba  Tu ara  raime produqcia. koeficienti 40 aris erTi wyvili 

cigurebis gamoSvebaze gaweuli xarjebi. 

 

magaliTi 4.3 ocdameerTe saukunis dasawyisSi msoflio  moTxovna  nedl 

navTobze Seadgenda  75 mln barels dReSi da  erTo  barelis fasi meryeobda  

20-dan 40 aSS dolaramde. vTqvaT, dRiuri moTxovna  nedl navTobze iyo  76,1 

mln bareli, roca  erTi barelis Rirebuleba  Seadgenda  $ 25,52. davuSvaT, 

rom es moTxovna  Semcirda  74,9 mln barelamde, xolo barelis Rirebuleba  

gaizarda   da  gaxda  $ 33,68.  
vgulisxmobT, rom damokidebuleba  moTxovnasa  (x) da  fass (p) Soris 

wrfivia. 
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ipoveT, wrfivi funqcia   p=ax+b, romelic asaxavs navTobis fasi-

moTxovnis urTierTdamokidebulebas. am modelis daxmarebiT gamoTvaleT 

moTxovna, roca  barelis fasi miaRwevs $ 39,12. 
amoxsna. 

vipovoT wrfivi gantoleba, romelic gadis (76,1; 25,52) da  (74,9; 33,68) 

wertilebze. 

gamovTvaloT kuTxuri koeficienti:  

2 1

2 1

33,68 25,52 8,16 6,8
74,9 76,1 1,2

y ym
x x
− −

= = = = −
− − −

 

1 1( )
25,52 6,8( 76,1)
25,52 6,8 517,48

6,8 543

p p m x x
p x
p x
p x

− = −
− = − −
− = − +
= − +

 

imisaTvis, rom vipovoT moTxovna, roca  barelis fasi Sedagens $ 39,12, 
unda  amovxsnaT miRebuli gantoleba  p=39,12-Tvis. am mniSvnelobis CasmiT 

miviRebT: 

 

6,8 543 39,12
6,8 503,88

503,88 74,1
6,8

x
x

x

− + =
− = −

−
= =

−

 

e. i. 74,1 mln bareli dReSi. 

magaliTi 4.4  nedli navTobis miwodeba  icvleba  fasTan erTad: 

dRiuri miwodeba  Seadgens 73,4  barels, roca  barelis fasia  23,84  aSS 

dolari da  miwodeba  izrdeba  77,4  mln barelamde, roca  fasi aRwevs $34,24. 
 davuSvaT, rom damokidebuleba  miwodebasa  (x)  da  fass (p) Soris 

wrfivia.  

vipovoT p=ax+b wrfivi funqcia, romelic asaxavs navTobis fasi-

miwodebis urTierTdamokidebulebas. am modelis daxmarebiT gamoTvaleT 

miwodeba, roca  barelis fasi ecema  $ 20,98. 
amoxsna. 

vipovoT wrfivi gantoleba, romelic gadis (73,4; 23,84) da  (77,4; 34,24) 

wertilebze. 

gamovTvaloT kuTxuri koeficienti:  

2 1

2 1

34,24 23,84 10,4 2,6
77,4 73,4 4

y ym
x x
− −

= = = =
− −

 

1 1( )
34,24 2,6( 77,4)
34,24 2,6 201,24
2,6 167

p p m x x
p x
p x
p x

− = −
− = −
− = −
= −

 

 imisaTvis, rom vipovoT moTxovna, roca  barelis fasi Sedagens $ 
20,98, unda  amovxsnaT miRebuli gantoleba  p=20,98-Tvis. am mniSvnelobis 

CasmiT miviRebT: 
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2,6 167 20,98
2,6 187,98

187,98 72,3
2,6

x
x

x

− =
=

= =

 

e. i. 72,3 mln bareli dReSi. 

Tavisufali bazris pirobebSi produqtis fasi ganisazRvreba  

miwodebasa  da  moTxovnas Soris urTierTdamokidebulebiT. fass aqvs 

stabilizaciisaken tendencia  im wertilSi, roca  moTxovnisa  da  miwodebis 

funqciebi gadaikveTeba. am wertils ewodeba  wonasworobis wertili, xolo  

Sesabamis fass _ wonasworobis fasi. moTxovnis da  miwodebis saerTo  

mniSvnelobas ki _ wonasworuli raodenoba. 

zemoT ganxilulis Sedegad  gvaqvs: 

fasi-moTxovnisa  da  fasi-miwodebis urTierTdamokidebulebis wrfivi 

funqciebi: 
6,8 543

2,6 167
p x
p x
= − +
= −

   

 vipovoT mocemuli monacemebis safuZvelze wonasworuli 

raodenoba: 
2,6 167 6,8 543
9, 4 710

710
9, 4
75,532

x x
x

x

x

− = − +
=

=

=

 

e.i. wonasworuli raodenobaa  75,53 mln bareli. 

 wonasworobis fasi iqneba: 
2,6 (75,53) 167 29,38

6,8 (75,53) 543 29,38
p
p
= ⋅ − =
= − ⋅ + =

 

 vipovoT es wertili koordinatTa  RerZze. 

 

                   p II 
                  80 I 
                  60 

6,8 543
2,6 167

p x
p x
= − +
= −

     40 

                  20 

                     0   20   40   60   80   100  120      x 
nax. 4.4 

 

magaliTi 4.5 gavixsenoT, rom im kompaniis finansurma  ganyofilebam, 

romelic awarmoebs avtokamerebs, Seadgina  fasi-moTxovnis 
urTierTdamokidebulebis funqcia  _ ( ) 94,8 5p x x= −  da  Semosavlis funqcia  

_ ( ) ( ) (94,8 5 ),R x x p x x x= ⋅ = ⋅ −  sadac p(x) aris TiTo  kameris sabiTumo  fasi, ra  

fasadac SesaZlebelia   x kameris realizacia  da  ( )R x  aris Sesabamisi 

Semosavali dolarebSi. orive funqciis gansazRvris area  1 15x≤ ≤ . 
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vipovoT: warmoebuli kamerebis raodenoba, romelic maqsimalur 

Semosavals moitans. aseve, ganvsazRvroT am momentisaTvis TiToeuli 

kameris sabiTumo  fasi. 
( ) ( ) (94,8 5 )R x x p x x x= ⋅ = ⋅ − =  

        

2

2

2 2 2

2 2

2

5 94,8
5( 18,96 ?)
5( 18,96 9,48 9,48 )
5( 9,48) 5 9,48
5( 9,48) 449,352

x x
x x
x x
x
x

= + =

= − − + =

= − − + − =

= − − + ⋅ =

= − − +

 

maqsimaluri Semosavali (449,352 mln dolari) miiRweva  maSin, roca   x 
= 9,48  (9 480 000 kamera). 

( ) 94,8 5
(9,48) 94,8 5 9,48 47,4

p x x
p

= −
= − ⋅ =

 

im momentisaTvis, rodesac kompanias eqneba  maqsimaluri Semosavali, 

kameris sabiTumo  fasi iqneba  $ 47,4. 
zRvruli wertilebi ewodeba  produqciis warmoebis im doneebs, 

romlebzec algebrulad ( ) ( )R x C x= .  

aqve avRniSnoT, rom rodesac ( ) ( )R x C x<  _ adgili aqvs zarals, xolo  

rodesac ( ) ( )R x C x>  _ kompania  mogebaze gadis. 

magaliTi 4.6 statistikuri meTodebis gamoyenebiT finansurma  
samsaxurma  miiRo  xarjis funqcia  ( ) 156 19,7C x x= + , sadac ( )C x  aris mln 

kameris warmoebisa  da  realizaciis xarji.  
a) aageT mocemuli xarjis funqciisa  da  Semosavlis ( ) (94,8 5 )R x x x= ⋅ −  

funqciis grafiki erTi da  imave sakoordinato  sistemaSi; 

b) ipoveT da  grafikulad gamosaxeT zRvruli wertilebi mocemuli 

kompaniisaTvis;  

g) rodis ganicdis kompania  zarals? rodis aqvs adgili mogebas? 

amoxsna. 

 C(x)   
       a)     R(x)   
         350 

         300 

         250 

         200 

         150 

         100 

          50 

            0 1   2,49   5       10  12,53    15       x                               
                                    nax. 4.5 

b)          ( ) ( )R x C x=  

             (94,8 5 )x x⋅ − =156 19,7x+  
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2

2

2

2

94,8 5 156 19,7
5 75,1 156 0

5 75,1 156 0
75,1 4 5 156
2520,01

75,1 2520,01 75,1 50,2
10 10

x x x
x x

x x
D
D

x

− = +

− + − =

− + =

= − ⋅ ⋅
=

± ±
= =

 

 

                                                1 2, 48x =                     2 12,53x =  

 

g) rogorc vnaxeT,  1 2, 48x =  da  2 12,53x = . 

   Tu ( ) ( )R x C x<  (kompania  ganicdis zarals),   ]1;2,49) (12,53;15x ⎡∈ ∪⎣ , 

xolo  rodesac ( ) ( )R x C x>  (e.i. adgili aqvs mogebas) _ ( )2, 49;12,53x∈ . 

 

4.2 finansuri operaciebis ganviTarebis modelebi 

martivi procentebis sqemis mixedviT 

 

finansur operaciaTa  umravlesobaSi ganixileba  fuladi resursebis 

sesxad gacemisa  da  saprocento  danaxarjebis Sedegad kapitalis 

Rirebulebis zrda. am dros SeTanxmebebs safuZvlad udevs xelSekrulebaSi 

monawile orive mxaris interesebi, romelTa  mixedviT ganisazRvreba  

Semosavlis miReba  gacemul sesxze daricxuli procentebis saxiT, anu 

mogebis miReba  kvlavwarmoebis procesSi fuladi resursebis brunvis 

Sedegad. 

amrigad, procenti gvevlineba, rogorc droSi fuladi Rirebulebis 

cvlilebis mizezi. magram igi ar SeiZleba  warmovidginoT, rogorc mxolod 

nasesxebze daricxuli Tanxebi. procenti aris nebismieri kapitaldabandebis 

Semosavlianobis maCvenebeli. 

  rodesac xdeba sakredito dawesebulebis mier saxsrebis 

depozitebze ganTavseba an sesxebis gacema, fuli iZens garkveul 

Rirebulebas anu misi Rirebuleba sesxis gacemisa da dafarvis bolos 

icvleba sasesxebo periodSi procentuli nazrdis Sedegad.  

  procentebis daricxvisa da fulis nazrdi Rirebulebis  gamoTvlis 

principebi moicavs: 

 saprocento  da  saRricxvo  ganakveTs;  

 Cveulebriv da  zust procentebs;  

 martiv da  rTul procentebs;  

 diskretul da  mudmivad daricxvad procentebs;  

 nominalur, efeqtur da  realur Semosavlianobas.    
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 fuli romelic Tqven gaqvT dRes, drois garkveuli periodis gasvlis 

Semdeg, anu drois garkveul intervalSi icvlis Tavis Rirebulebas. es 

daaxloebiT igivea, rom dRevandeli 1 laris Rirebuleba  ganvsazRvroT 

garkveuli periodis Semdeg. 

 procenti aris Tanxa, romelsac ixdian fuladi resursebis 

gamoyenebisaTvis. 

saprocento  Semosavali (interest money)- warmoadgens sesxis gacemisas 

miRebul absolutur Semosavals, romlis gaangariSebac xdeba  gasesxebuli 

Tanxis measedebSi.  finansur gaangariSebaSi procentis qveS igulisxmeba  

nebismieri formis valis saxiT aRebuli Tanxidan miRebuli Semosavlis 

absoluturi sidide.  

procenti (interest) anu saprocento  fuli, aris is sazRauri, romelsac 

iRebs kreditori sesxis amRebisgan sesxis nebismieri formiT gacemisas. es 

formebi SeiZleba  iyos: uSualo  sesxi, produqciis kreditSi gayidva, 

fasiani qaRaldebis Sesyidva  da  a.S.  

sesxze procentebis miRebis praqtikas didi xnis istoria  aqvs. jer 

kidev Zvel saberZneTSi sesxze wliuri sargebeli icvleboda  10%-dan 30%-

mde. 

rogorc ukve avRniSneT, praqtikul finansur operaciebSi, fulis 

sidides, maTi warmoSobisa  da  daniSnulebis miuxedavad, ukavSireben drois 

garkveul moments an garkveul periods. drois faqtori, sesxis sidideze 

aranakleb rols TamaSobs gansakuTrebiT grZelvadiani sesxebis dros.  

drois faqtoris gaTvaliswinebis aucilebloba  gamoixateba  fulis 

aratolfasobis principSi: fulis faseuloba  drois mixedviT icvleba.  

drois faqtori nakleb rols ar TamaSobs, vidre fuladi Tanxebis 

sidide da  amitom kontraqtebSi aucileblad fiqsirdeba  vadebi, TariRebi, 

fuladi saxsrebis Semonatanebis an maTi gadaxdebis periduloba.  

finansur sferoSi drois faqtori saprocento  ganakveTis meSveobiT 

aRiricxeba, rogorc fiqsirebuli drois monakveTSi gadasaxdeli 

procentuli fuladi Tanxis sesxis sididesTan Sefardeba. 

absoluturad erTi da  igive odenobis Tanxebs Soris gansxvaveba  

gamowveulia  imiT, rom Teoriulad dRes SeiZleba  davabandoT mocemuli 

Tanxa  (SevitanoT depozitze) da  erTi wlis Semdeg miviRoT garkveuli 

mogeba. miRebuli Tanxa  isev SeiZleba  davabandoT, anu movaxdinoT sawyisi 

Tanxis reinvestireba  da  a.S. 

finansuri SeTanxmebisas orive mxare Tanxmdeba  garkveul saprocento  

ganakveTze (rate of interest), romelic drois erTeulSi fardobiTi Semosavlis 

tolia. 

saprocento  ganakveTis sidide damokidebulia  sxvadasxva  faqtorze _ 

qveynis ekonomikis mdgomareobaze, safinanso-sakredito  bazarze, sesxis 

vadebze da  sxv. 

e.i. finansur raodenobriv analizSi saprocento  ganakveTi 

warmoadgens ara  marto  savalo  Tanxis gazrdis instruments, aseve 

finansuri operaciis Semosavlis sazoms. 
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finansuri SeTanxmebisas mxareebi (kreditori da  movale) Tanxmdebian 

garkveul saprocento  ganakveTze (rate of insert), romelic udris drois 

erTeulSi fardobiT Semosavals. e.i. saprocento  ganakveTi aris drois 

erTeulSi saprocento  fulis Sefardeba  sesxis sididesTan. saprocento  

ganakveTi izomeba  procentebSi, aTobiTi an naturaluri wiladis saxiT. 

drois intervals, romelzec saprocento  intervali aris 

gaTvaliswinebuli, daricxvis periods (running period) uwodeben. procentebis 
daricxva  SeiZleba  xdebodes weliwadSi, kvartalSi an TveSi erTxel. 

procentis daricxva  SeiZleba  moxdes periodis bolos an periodis 

dasawyisSi. Tumca, ZiriTadad, procentebis daricxva  periodis bolos xdeba. 

e.i. saprocento  Semosavlis gadaxdac, ZiriTadad, finansuri operaciebis 

bolos xdeba. 

procentebis daricxvis periodi unda  gavigoT, rogorc drois 

monakveTi procentebis amoRebis or Tanmimdevrul process Soris an 

finansuri operaciis vada.  

Tu procentebis daricxva  xdeba  erTxel (nax. 4.6), maSin es procentebi 

umetesad gamoiyeneba  sadepozito  da  sakredito  operaciebis umravles 

SemTxvevaSi. aseve, dazRvevisas. 

 

        periodi                      periodi 

          I________ ∙ _______I________ ∙ _______I______→ t (dro) 
       operaciis        I  daricxva           II  daricxva 

        dasawyisi 

                                     nax. 4.6 

 finansuri analizis dros safinanso-ekonomikur gaangariSebaTa  

meTodebi damokidebulia  saprocento  saxeebze. ganasxvaveben saprocento  

ganakveTis ori saxes: martivs da  rTuls. 

martivi procentis SemTxvevaSi procentis daricxva  yovelTvis xdeba  

sawyisi Tanxidan. rTuli procentis SemTxvevaSi ki procenti daericxeba  

wina  etapze miRebul Tanxas. 

procentis gamoTvlis ori xerxi arsebobs:  

procenti daericxeba  sawyisi davalianebas da  gamoiTvleba  saboloo  

mniSvneloba; 

procenti daericxeba  saboloo  davalianebas da  gamoiTvleba  sawyisi 

mniSvneloba.  

Sesabamisad, saprocento  ganakveTs uwodeben dagrovebis ganakveTs  

(Insert base rate) da  saaRricxvo  ganakveTs (discount base rate). pirveli xerxiT 

miRebul procentebs Cveulebriv an dekursiul (postnumerando) procents 

uwodeben, meore SemTxvevaSi ki – antisipatiur (prenumerando)  procents. 
procentebis aseTi daangariSeba  gamoiyeneba  dakreditebis zogierT 

saxeebSi. magaliTad, saqonlis kreditSi gayidvisas, saerTaSoriso  

gaangariSebebSi, diskontur fasian qaRaldebTan dakavSirebul operaciebSi. 

am dros, procentebis gamoTvlis bazad iTvleba  Tanxa  procentebis 

CaTvliT (valis dafarvis sidide), xolo  aseTi gziT gaTvlili procentebis 

amoReba  xdeba  winaswar. 
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SeTanxmebis mixedviT, procentebi, SeiZleba  gadaxdil iqnas daricxvis 

momentSi an SeiZleba  daematos ZiriTad vals (procentis kapitalizacia), an 

sawinaaRmdego  mimarTulebiT _ momavlidan dRevandel momentamde. aseT 

SemTxvevaSi, samomavlo  Tanxa  mcirdeba  e.w. diskontiTa  da  aseT meTods 

ewodeba  diskontireba. Sesabamisad, praqtikaSi gamoiyeneba  daricxvis ori 

saxeoba: 

Cveulebrivi ganakveTi (saprocento  ganakveTi _ rate of interest); 
antisipatiuri ganakveTi (saaRricxvo, diskonturi ganakveTi _ discount 

rate). 
daricxuli procentebis gaangariSeba  eyrdnoba  fuladi sidideebis 

zrdas ariTmetikuli an geometriuli progresiis mixedviT. es 

damokidebulia  imaze, Tu ra  gvevlineba  daricxvis bazad _ cvalebadi Tu 

mudmivi sidide. Sesabamisad, ariTmetikul progresias Seesabameba  _ 

daricxva  martivi procentebiT, geometriuls ki _ rTuliT. 

martivi procentis dros mTeli periodis ganmavlobaSi daricxva  

xdeba  sawyis Tanxaze, xolo  rTuli procentis SemTxvevaSi daricxvis baza  

gamudmebiT icvleba  ukve daricxuli procentebis damatebis xarjze.  

sabazro  ekonomikis pirobebSi investirebis sxvadasxva  variantebi 

arsebobs. Cveulebriv SemTxvevaSi kreditori da  msesxebeli kreditis 

sididis  P   (sawyisi fuladi Tanxa),  wliuri saprocento  ganakveTis zomis i 
%, kreditis vadisa  da  procentebis daricxvis periodis xangrZlivobis 

Sesaxeb SeTanxmdebian. es finansuri operacia  ganviTardeba  martivi 

procentis sqemis mixedviT. 

martivi procentis sqema xorcieldeba  valis saerTo  Tanxis S 
dagroveba  periodulobis xarjze. dagrovebuli jami (amount, maturity value) 
ewodeba  sesxs masze daricxul procentebTan erTad sesxis vadis (data of 
maturity, due date) bolosaTvis. 

rogorc ukve avRniSneT, martivi procentis SemTxvevaSi procenti 

daericxeba  sawyis Tanxas. am SemTxvevaSi dagrovebuli jami gamoiTvleba  

formuliT: 

                   S P I= +                                 (4.8) 

 

sadac P – sawyisi Tanxaa   (present valie); 
S – dagrovebuli jamia, anu Tanxa  vadis bolos (Future value); 
i  _ wliuri saprocento  ganakveTia  (gamosaxuli aTwiladebSi); 

n _ sesxis vadaa  (gamosaxuli wlebSi); 

I _ vadis ganmavlobaSi daricxuli procentebi. 

daricxuli procenti damokidebulia  sawyis Tanxaze, wliur 

saprocento  ganakveTsa  da  sesxis vadaze: 

                          I Pni=                             (4.9) 

 

sadac i – wliuri saprocento  ganakveTia, gamosaxuli aTwiladebSi,  n- 
sesxis vadaa  gamosaxuli wlebSi. 
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magaliTi 4.7* ipoveT procentebi da  dagrovebuli Tanxa, Tu sawyisi 

Tanxaa  500 aTasi, vada  ki 3 weli. wliuri martivi saprocento  ganakveTia  

20%. 

amoxsna. 

vipovoT procenti:  

I  = 500. 0,2 . 3 = 300 aTasi  

dagrovebuli Tanxa  iqneba  _  S = 500 + 300 = 800 aTasi. 

zemoT aRniSnulis safuZvelze martivi procentis sqemis mixedviT 

kapitalis dagrovebis modeli Semdeg saxes Rebulobs: 
      (1 )S P I P Pni P ni= + = + = +                   (4.10) 

marTlac, dagroveba  xdeba  periodulobis xarjze. Sesabamisad,  

pirveli wlis bolosaTvis gazrdili Tanxa  iqneba   

                           1 (1 )S P I P i= + = + ,  

meore wlis bolosaTvis 2 1 (1 2 )S S I P i= + = + ,  

mesame wlis bolosaTvis 3 2 (1 3 )S S I P i= + = + ,  da  a. S.  

am sqemis mixedviT, n  wlis bolosaTvis gveqneba:   

                        1 (1 )n nS S I P ni−= + = +  

dagroveba  martivi procentiT umetesad gamoiyeneba  moklevadiani 

(welze naklebi vadiT) sesxebis SemTxvevaSi. am sqemas iyeneben maSinac, Tu 

xdeba  procentebis perioduli gadaxda. kontraqtSi miTiTebulia  

saprocento  ganakveTi da  vadac. 
geometriul interpretacias eqneba  saxe: 
  

 

 

 

 

 

 

 

 

 

 

 

                          1         2    ....    n                             n 
 

                                            nax. 4.7 

  

 

(1+ni) sidides dagrovebis koeficienti ewodeba. igi uCvenebs, Tu 

ramdenjer gaizarda  sawyisi Tanxa. 
e.i. dagrovebuli jami sawyisi Tanxisa  da  dagrovebis koeficientis 

namravlis tolia. 

* am TavSi magaliTebi ZiriTadad aRebulia [6]-dan mcireodeni cvlilebebiT mniSvnelobebsa 

da interpretaciebSi 

S

P(1+3i) 

P(1+2i) 

P(1+i) 
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n  parametri rogorc mTeli, aseve wiladuri dadebiTi ricxvi 

SeiZleba  iyos: 

 

                              
tn
k

=                               (4.11) 

 

sadac t  procentebis daricxvis periodis xangrZlivobaa  gamosaxuli 

dReebSi,  k _ dReTa  raodenobaa  mocemul weliwadSi. 

 zemoT gansazRvrulis Tanaxmad, (4.10) da  (4.11)-is safuZvelze 

SegviZlia  CavweroT:  

                       (1 )tS P i
k

= +                      (4.12) 

 

   k= 360 (12 Tve TiToeuli 30 dRiT) an k=365  (k=366 _ Tu weli 

nakiania).  

sesxis dReebis raodenoba  SeiZleba  daTvlili iyos miaxloebiT an 

zustad. pirvel variantSi yoveli Tve iTvleba  30 dRed. sesxis gacemisa  da  

dabrunebis dRe ki erT dRed. 

cxrili  4.1 

 

maCvenebeli   

 

gazomva 

t (dReebis raodenoba TveSi) 

K (dReebis 

raodenoba 

weliwadSi) 

 

zusti 

miaxloebiTi 

 

TveSi dReebis faqtiuri raodenoba 

yvela TveSi dReebis raodenoba tolia 

30 

 

365, an 366 

 360 

 

sxvadasxva  qveynebis sabanko  praqtikaSi, vada  dReebSi da  dReTa  

saangariSo  raodenoba  weliwadSi, procentebis daricxvis dros, 

sxvadasxvanairad ganisazRvreba.  

germaniis praqtikaSi dReTa  raodenobis gaTvla  wlis xangrZlivobis 

360 dReze da  Tveebis 30 dReze aris dafuZnebuli.  

 

safrangeTis praqtikaSi  wlis xangrZlivobis 360 dRis toli, xolo  

TveSi dReTa  raodenoba  faqtiuri kalendaruli xangrZlivobis Sesabamisad 

28, 29, 30 an 31 dRis tolad iTvleba.  

 

inglisis praqtikaSi wlis xangrZlivoba  365 dRes, xolo  TveTa  

xangrZlivoba  kalendaris mixedviT faqtiur xangrZlivobas Seesabameba. 
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  cxrili  4.2 praqtikaSi gamoyenebuli dReTa aRricxvis oTxi bazisi 

 

cxrilis pirvel svetSi miTiTebul ricxvebs iyeneben Exsel-is 
programiT muSaobisas. 

`germanuli praqtika~ gavrcelebulia  germaniaSi, SvedeTSi, daniaSi da  

sxv. `inglisuri praqtika~ - inglisSi, aSS-Si, portugaliaSi, `franguli 

praqtika~ ki – safrangeTSi, espaneTSi, SveicariaSi da  sxv. 

avRniSnoT, rom `franguli praqtika~ ufro  did Sedegs iZleva, radgan, 

magaliTad, Tu sesxis vadaa  364  dRe, maSin n = 364/360 = 1,011w. 
 

magaliTi 4.8 bankma  sesxi 1 mln. lari gasca  20/01.03w. sesxis dafarvis 

vadaa  05.10.03 wliuri saprocento  ganakveTia  18%. ra  Tanxa  unda  

gadaixados mevalem vadis bolos? gamoiyeneT samive `praqtika~. 
amoxsna.   

vipovoT dReebis raodenoba  t: 
 

   

      

20ianv.   31ianv.   28Teber   31mar.  30apr.   31maisi   30ivn.   31ivl.  

31agv.   30seqt.   5oqt. 

zusti dReebis raodenobaa  _ 258; 

miaxloebiT – 225 

`inglisuri praqtika~ 365/365, 
258 0,706
365

n = =  weli 

S = 1 . (1+0,706 . 0,18) = 1,127232 mln. 

~franguli praqtika~ 
258
360

n = =  0.716 weli. 

S = 1 . (1+ 0,716 . 0,18) = 1,129 mln. 

~germanuli praqtika~  
255
360

n = = 0,708 weli. 

S = 1 .(1+0,708 . 0,18) = 1,127499 mln. 

rogorc magaliTidan Cans `franguli praqtikis~ SemTxvevaSi ufro  

meti Tanxaa  gadasaxdeli. 

 

0 

 

 
US (NASD) 

European, 360/360 

 

weliwadSi – 360 dRe 

TveSi – 30 dRe 

 

 

`germanuli 

praqtika~ 

 

1 

Actual/Actual 
 

weliwadi _ zusti 

dReebi 

TveSic _ zusti dReebi

`inglisuri 

praqtika~ 

 

2 

 

Actual/360 an 
365/360 

 

weliwadi _ 360  dRe 

TveSi – zusti dReebi 

 

 

`franguli 

praqtika~ 

3 
Actual/365 weliwadi _ 365 dRe 

 TveSi _ zusti dReebi 

_ 
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finansuri operaciis vadis (dReebis) zusti gaangariSebisaTvis unda  

vicodeT wlis ganmavlobaSi yvela  dRis rigiTi numeracia. finansuri 

operaciis periodi iangariSeba, rogorc misi dawyebisa  da  damTavrebis, anu 

saxelSekrulebo  vadis damTavrebis periodi, rasac emateba  kidev erTi dRe. 

magaliTad, Tu vali warmoiqmna  dRes, xolo igi gasastumrebelia  

xvalisaTvis, maSin misi moqmedebis vada  iqneba  ara  erTi, aramed ori dRe.  

 bankebSi, procentebis daricxvebis angariSsworebis 

gasamartiveblad, gamoiyeneba  kompiuteruli programebi, romlebic qvemoT 

mocemuli cxrilis mixedviT igeba. 

cxrili 4.3 dReebis numeracia aranakiani (28 dRiani Tebervali) wlis dros 

 

T
ve
 

r
ic

x
vi I II
 

II
I 

IV
 

V
 

V
I 

V
II
 

V
II
I 

IX
 

X
 

X
I 

X
II
 

1 1 32 60 91 121 152 182 213 244 274 305 335 

2 2 33 61 92 122 153 183 214 245 275 306 336 

3 3 34 62 93 123 154 184 215 246 276 307 337 

4 4 35 63 94 124 155 185 216 247 277 308 338 

5 5 36 64 95 125 156 186 217 248 278 309 339 

6 6 37 65 96 126 157 187 218 249 279 310 340 

7 7 38 66 97 127 158 188 219 250 280 311 341 

8 8 39 67 98 128 159 189 220 251 281 312 342 

9 9 40 68 99 129 160 190 221 252 282 313 343 

10 10 41 69 100 130 161 191 222 253 283 314 344 

11 11 42 70 101 131 162 192 223 254 284 315 345 

12 12 43 71 102 132 163 193 224 255 285 316 346 

13 13 44 72 103 133 164 194 225 256 286 317 347 

14 14 45 73 104 134 165 195 226 257 287 318 348 

15 15 46 74 105 135 166 196 227 258 288 319 349 

16 16 47 75 106 136 167 197 228 259 289 320 350 

17 17 48 76 107 137 168 198 229 260 290 321 351 

18 18 49 77 108 138 169 199 230 261 291 322 352 

19 19 50 78 109 139 170 200 231 262 292 323 353 

20 20 51 79 110 140 171 201 232 263 293 324 354 

21 21 52 80 111 141 172 202 233 264 294 325 355 

22 22 53 81 112 142 173 203 234 265 295 326 356 

23 23 54 82 113 143 174 204 235 266 296 327 357 

24 24 55 83 114 144 175 205 236 267 297 328 358 

25 25 56 84 115 145 176 206 237 268 298 329 359 

26 26 57 85 116 146 177 207 238 269 299 330 360 

27 27 58 86 117 147 178 208 239 270 300 331 361 

28 28 59 87 118 148 179 209 240 271 301 332 362 

29 29  88 119 149 180 210 241 272 302 333 363 

30 30  89 120 150 181 211 242 273 303 334 364 

31 31  90  151  212 243  304  365 



 72 

magaliTi 4.9 2006 wlis 21 Tebervals klientma  bankisgan isesxa 40 000 

lari 23 agvistos dabrunebis pirobiT, wliuri 22% martivi saprocento  

ganakveTiT. gamovTavloT dasaricxi dReebis raodenoba  da  periodis 

bolos dasabrunebeli Tanxa. 

amoxsna. 

cxrilis mixedviT 21 Tebervali aris 52 dRe, xolo  23 agvisto  235 dRe. 

amitom dasaricxi dReebis raodenoba  iqneba  235-52+1=183+1=184, xolo  

dasabrunebeli Tanxa: 

 

 
18440000 (1 0,22) 44436,164
365

⋅ + ⋅ =  lari 

 

magaliTi 4.10 ganvsazRvroT procentebis dasaricxi dReebis 

raodenoba  daricxvis sxvadasxva  praqtikis gamoyenebisas, Tu moTxovnamde 

anabari 12.01.2002-dan 15.03.200-mde iyo  ganTavsebuli.  

amoxsna. 

cxrilis mixedviT 12 ianvari aris 12 dRe, xolo  15 marti 74  dRe. 

amitom dasaricxi dReebis raodenoba  iqneba  74-12+1=62+1=63. 

 

igive magaliTi amovxsnaT cxrilis gamoyenebis gareSe. 

germaniis praqtikisTvis procentebis dasaricxi dReebis raodenoba  

toli iqneba: 

19 (ianvarSi anabris Senaxvis dReebis raodenoba) + 30 (TebervalSi) + 

15 (martSi) – 1 (anabris miRebisa  da  gacemis dRe erT dRed iTvleba) = 63 

dRes. 

safrangeTis praqtikisTvis, iseve rogorc inglisis praqtikisTvis, 

procentis dasaricxi dReebis raodenoba  toli iqneba: 

 

 20+28+15-1=62 

 

magaliTi 4.11 organizaciam miiRo  sesxi 100 000 lari wliuri 10% 

saprocento  ganakveTiT 2009 wlis 1 ianvridan 1 aprilamde. gansazRvreT 

dasabrunebeli Tanxa. 

 

amoxsna. 

 

moc.   

 

100000
10%
31 28 31 90

P
i
t

=
=
= + + =

 

  ?S =  

 

(1 )tS P i
k

= + = 

90100000 (1 0,1) 102,5
360

= ⋅ + ⋅ =  aTasi 

lari. 

 

2,5S P− =  aTasi lari. 

2.5 aTasi lari aris sesxis gamoyenebisaTvis daricxuli procenti. 
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sxvadasxva  saqmianobisas bankebi awydebian Semnaxvel anabarze 

regularulad Tanxebis Semotanasa  da  gatanas. cxadia, aucilebelia  

mudmivad cvalebad Tanxebze procentebis daricxva. es exeba  gaangariSebis 

rogorc sadebeto, ise sakredito  nawils. gansxvaveba  mxolod imaSia, rom 

sakreditos procentebi akldeba. 

zogjer, aseT mudmiv Tanxebze procentebis daricxvisaTvis gamoiyeneba  

procentuli ricxvebi: 

 
Tanxa ∙ misi Senaxvis xangrZlivoba   P t 

procentuli ricxvi = 
100 

anu 
100 

 

procentuli ricxvebi TiToeuli mudmivi TanxisaTvis jamdeba  da  

iyofa  divizorze: 

 
weliwadis xangrZlivoba dReebSi 

k 
divizori   = 

wliuri saprocento ganakveTi 
anu  

i 
 

amrigad, Tu ganvixilavT droSi cvalebad Tanxaze damokidebul 

operaciebs, daricxuli procentebis mTliani absoluturi jami gamoiTvleba  

Semdegnairad:  

 
procentuli ricxvi P t k 

I = 
divizori 

= 
100 

: 
i 

 

es SeiZleba  sxvanairad Caiweros: 

                              1 :
100

m

j j
j

R t
kI
i

==
∑

                          (4.13) 

 

sadac Rj aris j –uri momentisaTvis angariSze arsebuli naSTi, k aris 
weliwadSi dReebis raodenobaa, xolo  tj  angariSze or momdevno  cvlilebas 

Soris drois intervali.  

 

1

100

m

j j
j

R t
=
∑

 sidides ewodeba  saprocento  ricxvi (interest number), xolo   _  

k
i
 sidides saprocento  gamyofi (interest divisior). 

 

Tu j
j

t
n

k
= ,   maSin     1 1

1
: :

100 100

m m

j j j j m
j j

j j
j

R t R n k
k kI R n i
i i

= =

=

= = =
∑ ∑

∑      
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e.i.  

                     1 1 2 2
1

,
m

m m j j
j

I R n i R n i R n i R n i
=

= + + ⋅⋅⋅ + =∑                   

 

 

xolo                          mS R I= + . 

                        

 

mag.aliTi 4.12 meanabrem anabarze Seitana  10 marts 8 aTasi lari. 14  

aprils man isev Seitana  4  aTasi lari. Semdeg angariSidan moxsna  25 ivniss 

3 aTasi lari da  4  seqtembers ki 2 aTasi lari. da  bolos, angariSi daxura  

20 dekembers. ipoveT mflobelis mier miRebuli Tanxa, Tu wliuri martivi 

saprocento  ganakveTia  30% (Cveulebrivi procenti zusti dReebiT). 

amoxsna.  

 

a) jer amovxsnaT Cveulebrivi meTodiT: 

    +8aT.  35dRe   +4apr.    72dRe   _3aT.     71dRe    _2aT.  107dRe    ? 

 

   10 marti          14  apr.           25ivn.              4seqt.         

20dek. 

 

 radgan martivi procentis dros procenti ericxeba  mxolod 

ZiriTad Tanxas, amitom gveqneba: 

 S 14apr 
358000 (1 0,3) 8233,33

360
= ⋅ + ⋅ =  lari 

                     

aqedan I14 = 233.33 lari aris daricxuli procenti. 

  

radgan 14  aprils daemata  4  aTasi lari, amitom 25 ivnisisTvis iqneba 

     S25ivn 
72(8000 4000)(1 0,3) 12720

360
= + + ⋅ =  lari 

                          

xolo  daricxuli procentebi iqneba:  

       I25=233,33+720=953.33 lari. 

 

 analogiurad, danarCeni periodebisaTvis miviRebT: 

 

S4seq 
71(12000 3000)(1 0,3) 9532,5

360
= − + ⋅ = lari da   

I4=953,33+532,5=1485.83 lari 

                   

S20dek
107(9000 2000)(1 0,3) 7624,17
360

= − + ⋅ = lari da   

I20=1485.83+624.17=2110 lari  
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sabolood, meanabres bolos miuRia  7000+2110=9110 lari. 

  

b) gvaqvs:  

8 aTasi lari moTavsebuli iyo  anabarze 35 dRiT, Semdeg 12 aTasi (8+4) 

moTavsebuli iyo  72 dRiT, Semdeg 9 aTasi (12-3) ki 71 dRiT da  bolos 7  

aTasi (9-2) ki 107  dRiT. maSin saprocento  ricxvi iqneba: 

 (8 . 35+12 . 72 +9 . 71+7  . 107) /100=25.32, 

xolo  divizori iqneba  360/30=12. 

 

aqedan gamomdinare, mTliani procenti iqneba  I=25.32/12=2.11 aTasi lari. 

e.i. meanabrem miiRo  S=7+9.11 aTasi lari.  

rogorc amoxsnis meTodebidan Cans, meore meTodi ufro  moxerxebulia  

gamoTvlebis Casatareblad. 

 

sasesxo  operaciebSi xSirad gamoiyeneba  drois mixedviT cvalebadi 

saprocento  ganakveTi. martivi procentis SemTxvevaSi dagrovebuli jami 

gamoiTvleba  Semdegnairad: 

S = P (1+ n1i1 + n2i2 + . . . . . . . . . + nmim)                                   (4.14) 
sadac, n1, n2…… nm  drois intervalebia, romlebzedac moqmedebs 

Sesabamisi i1, i2 …… im martivi saprocento  ganakveTebi. 

 

magaliTi 4.13 kontraqti iTvaliswinebs Semdeg wliur martiv 

saprocento  ganakveTebs: pirvel wels 16%, xolo  yovel momdevno  6 TveSi 

wliuri ganakveTi izrdeba  2%-iT. ipoveT dagrovebuli jami 2 wlis bolos 

da  dagrovebis koeficienti, Tu sawyisi Tanxaa  1000 lari. 

amoxsna.   

dagrovebis koeficienti iqneba: 

1 + 1 . 0.16 + 0.18 + 0.5 . 0.20 = 1,35  

ei. sawyisi Tanxa  gaizarda  1,35-jer. 

xolo  dagrovebuli jami tolia: 

                    S = 1000 . 1,35 = 1350 lari. 

magaliTi 4.14 bankma  gasca  sesxi 30 aTasi lari ori TviT wliuri 28% 

sargebliT da  2 Tvis Semdeg 45 aTasi lari oTxi TviT wliuri 34% 

sargebliT. ipoveT am operaciebis sruli Semosavlianoba  6 TveSi wliuri 

martivi saprocento  ganakveTis saxiT, Tu: a) meore kreditSi ar 

gamoiyeneboda  pirveli kreditis dros dabrunebuli Tanxa, b) meore 

kreditSi gamoiyeneboda  pirveli kreditis dros dabrunebuli Tanxa. 

gamoiyeneT Cveulebrivi procenti.  

amoxsna.  

vipovoT pirveli kreditiT miRebuli procenti: 

I1=30.
60

360
. 0.28=1.4  aTasi xolo  meore krediti miRebuli procenti iqneba:  

I2 =45. 
120
360

.0.34=5.1 aTasi e.i. mTliani procenti aris: 

I=I1+I2=1,4+5,1=6.5 aTasi lari.  
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a) Tu meore kreditSi ar gamoiyeneboda  pirveli kreditis dros 

dabrunebuli Tanxa, maSin sruli dabandebuli Tanxa  iqneboda  75(30+45) aTasi 

lari. realuri saprocento  ganakveTi avRniSnoT ireal–iT, maSin miviRebT 

gantolebas: I=6500=75000 . 
6

12
 . ireal 

                                                      

saidanac ireal=0,1733 anu 17,33%  

 

b) Tu meore kreditSi gamoiyeneboda  pirveli kreditis dros 

dabrunebuli Tanxa, maSin sruli dabandebuli Tanxa  iqneboda  45 aTasi 

lari. realuri saprocento  ganakveTi avRniSnoT ireal–iT, maSin miviRebT 

gantolebas I=6500=45000 . 
6

12
 . ireal 

                                           

saidanac gveqneba  ireal=0.2889 anu 28.89% 

avRniSnoT, rom erTi da  igive resursis mravaljeradi gamoyeneba  

zrdis Semosavlianobas.  

 

magaliTi 4.15 mewarmem aiRo  sesxi 60 dRiT wliuri martivi 26% 

saprocento  sargebliT. amasTan, bankma  daitova  sakomisio, sesxis 2,5%. 

ipoveT am operaciebis sruli Semosavlianoba  wliuri martivi saprocento  

ganakveTis saxiT, Tu daricxva  xdeboda  sesxis sawyis sidideze. CavTvaloT, 

rom weliwadSi aris 360 dRe. 

amoxsna. 

vTqvaT, P aris sesxis sawyisi sidide. maSin sakomisio  iqneba  0.025 P. 
aqedan gamomdinare, mewarmem realurad miiRo  P – 0,025 P = 0,975 P. mewarmem 60 
dRis Semdeg ki unda  daabrunos      

S = P (1+ 60
360

.0,26)=1,04 P.   e.i. bankma  realurad gasca  0,975 P da  

daibruna  1,04 P. 
Tu realur saprocento  ganakveTs avRniSnavT ireal.-iT, maSin miviRebT 

gantolebas: 

1.04P = 0.975P . (1+ 60
360

 . ireal). saidanac gveqneba  ireal = 0,4. 

 anu, bankis Semosavlianoba  Seadgens wliur martiv 40% saprocento  

ganakveTs. 

 

 

safinanso  praqtikaSi gvixdeba  dagrovebuli jamis gansazRvris 

sawinaaRmdego  amocanis amoxsna  mocemuli S Tnxis mixedviT, romelic n 
wlis Semdeg aris gadasaxdeli, unda  ganvsazRvroT sesxis odenoba P. aseT 

situacias vxvdebiT kontraqtebis pirobebis SemuSavebisas. P-s povna  

saWiroa  maSinac, roca  samomavlod gadasaxdeli S Tanxidan procentebis 
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dakaveba  xdeba  sesxis gacemis momentSi. aseT SemTxvevaSi amboben, rom 

xdeba  S Tanxis diskontireba.  

procentebis daricxvisa  da  winaswar dakavebis process ewodeba  

aRricxva, xolo  dakavebul procents _ diskonti (discont). diskontirebis 

aucilebloba  Cndeba  maSin, roca  xdeba  im moklevadiani valdebulebebis 

(Tamasuqi, trata  da  a.S) Sesyidva, romlebzec angariSsworeba  moxdeba  

momavalSi.  

termini `diskontireba~ gamoiyeneba  ufro  farTo  azriTac – rogorc 

nebismieri RirebulebiT sididis gansazRvris saSualeba  drois garkveuli 

momentisTvis im pirobiT, rom momavalSi misi Rirebuleba  iqneba  S-is toli.  

S-is diskontirebiT gamoTvlili P-s uwodeben S-is mimdinare an 

dayvanil sidides (Present value). xandaxan P-s S-is DdRevandel Rirebulebas 

uwodeben. es cneba  erT-erTi umTavresia  raodenobriv finansur analizSi, 

radgan swored diskontirebis meSveobiT xdeba  iseTi faqtoris 

gaTvaliswineba, rogoricaa  dro. rogorc qvemoT iqneba  naCvenebi, umetesad, 

analitikuri meTodebi efuZneba  dRevandeli Rirebulebis gansazRvras.  

 

 

              P=?                                    S 
    I________ ∙ _______I________ ∙ _______I______→ t  
 

                 

                                nax. 4.8 
 

saprocento  ganakveTebis saxeobebidan gamomdinare iyeneben –

diskontirebis or xerxs:  

1. maTematikur diskontirebas; 

2. sabanko  aRricxvas. 

 

rogorc viciT,             
                                   (1 )S P ni= ⋅ +  

                                   
1

SP
ni

=
+

    

am formulebis gamoyenebiT: 

                            
1 1 1

S S Sni S SniS P S
ni ni ni

+ −
− = − = =

+ + +
                        

 
1

1 ni+
 sidides diskontirebis koeficienti ewodeba. igi gviCvenebs, 

saboloo  davalianebis ra  nawils Seadgens sesxis sawyisi sidide. S –P 
sidides diskonti D  ewodeba: 

                                 
1
SniD S P

ni
= − =

+
                   

                                                                  (4.15) 

                         da 
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1

tS i
kD t i
k

=
+

 

magaliTi 4.16 kontraqtis xelmoweridan 90 dRis Semdeg gadaxdil 

unda  iqnes 50000 lari, 16% wliuri saprocento  ganakveTiT. ipoveT sesxis 

sawyisi Tanxa, Tu erTi weli iTvleba  360 dRed.  

amoxsna.  

moc.  

S=50000 l,  i=16%,  n=90 dRe anu n 90 1
360 4

= =  weli.  

  
50000 48076.9211 0,16

4

P = =
+ ⋅

 lari 

xolo  diskonti ki iqneba:    

      
          50000 48076,92 1923,08D = − =  lari. 

magaliTi 4.17 depozituri serTifikati, nominaliT 10 aTasi lari, 

gamoSvebulia  erTi wlis vadiT. serTifikats ericxeba  wliuri martivi 40% 

sargebeli. ra  fasad SeiZleba  misi yidva  ganaRdebamde 90 dRiT adre, rom 

uzrunvelyos wliuri martivi 42% Semosavlianoba. Cveulebrivi procenti.  

amoxsna.  

depozituri serTifikati aris dokumenti, romelic adasturebs, rom 

mis mflobels aqvs bankSi serTifikatze miTiTebuli Tanxa. wlis 

bolosTvis serTifikatis Rirebuleba  iqneba   

S=10(1+0,4)=14  aTasi lari.  

misi Rirebuleba  90 dRiT adre 42% sargebliT iqneba: 

  
10 (1 0,4) 12,670901 0,42

360

P ⋅ +
= =

+ ⋅
 aTasi lari. 

magaliTi 4.18 bankebisaTvis moklevadiani fuladi resursebis 

dabandebis wliuri saprocento  ganakveTi 3 dRe-RameSi Seadgens 14,1 %-s. 

Tanxis ra  moculoba  unda  ganvaTavsoT, rom operaciis Sedegad 1,5 mln 

lari Semovides (zusti procenti). 

amoxsna.  

 

moc.   

       

1,5
14,1%
3
365

?

S
i
t
k

P

=
=
=
=

=

 

 

1

SP t i
k

= =
+

 

 
1,5 1,49826431 0,141

365

= =
+ ⋅

  mln lari    
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magaliTi 4.19 sesxad gacemuli dasabrunebeli Tanxaa  10 aTasi lari. 

gansazRvreT daricxuli procentebis Tanxa, Tu sesxis vadaa  1 weli da  

wliuri dekursiuli ganakveTia  70%.  

 

amoxsna.  

moc.   

       

10000
70%
1

?

S
i
n

D

=
=
=

=

 

 

1
SniD S P

ni
= − =

+
 

 
10 1 0,7 4,117647
1 1 0,7
⋅ ⋅

= =
+ ⋅

  aTasi lari.       

 

 

 

fasiani qaRaldebis sabanko  aRricxva  mflobelisaTvis gamoixateba  

mis vadamdel realizaciaSi, bankisaTvis ki nominalze naklebi fasiT 

SeZenasa  da  misi Rirebulebis gansazRvraSi vadamdeli realizaciis 

momentSi. 

  

                           P=?                               S 
    ________ ∙ ______________ ∙ __________→   

     vadamdeli          (_______________) droulad  

   realizacia                 t,d                 dafarva 
                 

                                 nax. 4.9  

 

mocemul naxazze t aris is dro, romelic darCenilia  droulad 

dafarvamde. iqmneba  iseTi situacia, rom fuladi saxsrebis gamoyenebisaTvis 

procentebi ericxeba  Tanxas, romelic operaciis damTavrebisas unda  iqnes 

gadaxdili.  

vTqvaT, sesxad aRebuli 1 laridan viRebT wliur diskontirebul 

ganakveTs d, maSin xelze mevale miiRebs Tanxas (1- d) da  valis amowurvisas 

dasabrunebeli iqneba  1 lari. e. i. Tu (1- d)  gadaiqceva  1 larad, maSin 1 

lari 1 wlis mere risi toli iqneba? 

 

gvaqvs proporcia: 

                   (1- d)               1 lari           
                  1 lari             S lari           

 

gveqneba:  

                       
1

1
S

d
=

−
 

 

magram S   momavali Rirebulebaa, 1 lari mimdinare Rirebuleba, amitom            

                      
1

PS
d

=
−
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                              P S Sd= −  
 

Tu ra  iqneba  erTi lari garkveuli wlebis Semdeg. es SeiZleba  

ganisazRvros Semdegi formuliT: 

 

           an     

(1 )

(1 )

P S Snd S nd
t tP S S d S d
k k

= − = ⋅ −

= − = ⋅ −
 

 

banki an sxva  safinanso  institutebi yiduloben Tamasuqs, an sxva  

valdebulebebs misi mflobelisagan ganaRdebis vadis (data of maturity) 
dadgomamde im fasze iafad, romelic unda  gaices Tamasuqis ganaRdebis 

momentSi. Tamasuqis myidveli axdens ganaRdebis momentSi diskontis 

realizacias, xolo  Tamasuqis mflobeli, misi aRricxviT, iRebs vadaze adre 

fuls. 

Tamasuqebis aRricxvisas banki iyenebs ara  maTematikur diskontirebas, 

aramed sabanko  anu komerciul aRricxvas (bank discount). am meTodiT, 

procenti daericxeba  Tanxas, romelic gadasaxdelia  sesxis vadis bolos. 

Semdeg ki xdeba  am procentis dakleba  gadasaxdeli Tanxidan. am 

SemTxvevaSi procentis daricxvis ganakveTi gansxvavebuli iqneba  i-sagan, mas 
saaRricxvo  ganakveTs uwodeben da  aRniSnaven d asoTi.  

e.i. Tu n wlis Semdeg gadasaxdelia  S Tanxa  da  d wliuri saaRricxvo  

ganakveTi, maSin diskontis sidide toli iqneba  Snd. 
 

                           -sd               -sd             -sd                                   -sd                                         S 
0 1 2 3                                   n-1                         n 

 

gveqneba 

 
                                                P = S – Snd = S (1-nd)                                                 (4.16) 

 

sadac (1_nd) aris diskontirebis koeficienti. 

cxadia, rom  n< 1
d
.  

marTlac, Tu d=20% da  n=5 weli, maSin Tamasuqis mflobeli araferis 

ar miiRebs. 

magaliTi 4.20 trata  (gadasacemi Tamasuqi), romlis Rirebulebaa  30 

aTasi lari, ganaRdebis vadiT 09.11.03, mflobelma  aRricxva  bankSi 10.09.03 

wliuri martivi 20% saaRricxvo  ganakveTiT. ipoveT mflobelis mier 

miRebuli Tanxa. 

amoxsna.  

gvaqvs: S = 30 aTasi,  d =0.20, n =60dRe.  
misaRebi Tanxa  P toli iqneba: 

6030 (1 0,2) 29
360

P = ⋅ − ⋅ =  lari 
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zogjer, saaRricxvo  ganakveTi gamoiyeneba  dagrovebuli jamis 

gamosaTvlelad. am SemTxvevaSi miviRebT: 

 
                    (1 )P S Snd S nd= − = ⋅ −  

                        
1

1
S P

nd
= ⋅

−
                                (4.17) 

sadac 
1

1 nd−
-s dagrovebis koeficienti ewodeba. arsebobs Tanafardoba  

saprocento  ganakveTsa  da  saaRricxvo  ganakveTs Soris. 
rogorc viciT,            (1 )S P ni= ⋅ +  

   am da  (4,17) formulebis gamoyenebiT miviRebT:      

                       

      saidanac:           

1(1 )
1

11
1

P ni P
nd

ni
nd

⋅ + = ⋅
−

+ =
−

          

                                                              (4.18) 

 

                            
1 1

1
ni

nd
= −

−
 

                           

                            
1

di
nd

=
−

                          (4.19)         

aseve (4.18) formulidan: 

          

gavamartivoT:           

(1 )(1 ) 1

(1 )

1

ni nd

d ni i
id
ni

+ − =

⋅ + =

=
+

                        

                                                               (4.20)         

                                                                     

 

es igiveobebi gamomdinareobs im varaudidan, rom sawyisi da  momavali 

Tanxebi, romlebic gvxvdeba  dekursiuli procentebisa  da  antisipatiuri 

procentebiT gaTvlisas _ Tanabaria. amitom am SemTxvevaSi i da  d ganakveTebi 

eqvivalenturia  da  moaqvT erTnairi Semosavlebi _ martivi procentis 

daricxvisas da  drois erTnair monakveTSi. 

cxadia, am TvalsazrisiT, finansur operaciaSi monawile mxareebisaTvis, 

sul erTia, rogori gziT warmarTaven angariSsworebas. 

Tu finansuri operaciis vada  mocemulia  dRe an TveebSi, xolo  

ganakveTi wliuria, maSin (4.19) da  (4.20) formulebi, Sesabamisad, miiReben 

saxes: 
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1

di t d
k

=
−

    da     
1

id t i
k

=
+

                     (4.21) 

 

cxadia, eqvivalenturi ganakveTebisaTvis d i< . e.i. d-Ti gamosaxuli 

Semosavali klebulobs, amitom SeTanxmebaTa  variantebis Sedarebisas, 

gaangariSebaTa  pirobebis Secvlisas _ eqvivalentur ganakveTebs 

gamoricxaven. 

 

magaliTi 4.21 3 Tviani mimoqcevis vadiani fasiani qaRaldis 

Semosavlianoba  Sefasebulia  diskonturi ganakveTis saxiT, romelic 

wliuri 100%-is tolia, xolo  3 Tvian depozitze ganTavsebis 

Semosavlianoba  wliur 120%-s utoldeba. romeli operacia  iZleva  met 

Semosavals? 

amoxsna. 

 

moc.   

         

100%
120%

3
12

d
i
t
k

=
=

=
 

 

  

1

1 1 4 1,333 3 31 1
12 4

di td
k

= =
−

= = = =
− ⋅

 

 

 

e.i. diskonturi fasiani qaRaldis Semosavlianoba  ufro  maRalia, 

vidre fulis danazogze Setana  (133% > 120%). 

 

magaliTi 4.22 bankSi 100 aTasi laris Rirebulebis Tamasuqis 

ganaRdebis vadaa  mimdinare wlis 30 ivnisi. rogori iqneba  misi gamosasyidi 

Rirebuleba  12 ivnisisaTvis, Tu wliuri saaRricxvo  ganakveTia  40%. 

amoxsna. 

 

moc.   

   

100000
18
360
40%

?

S
t
k
d

P

=
=
=
=

=

 

 

  

(1 )

18100000 (1 0,4) 98000
360

tP S d
k

= ⋅ − ⋅ =

= ⋅ − ⋅ =
 

 

e.i. 98000 lari. 

 

 

magaliTi 4.23 20 aTasi laris Rirebulebis Tamasuqi gacemuli iqna  

2008 wlis 3 aprils. ganaRdebis vadaa  amave wlis 3 oqtomberi. Tamasuqis 

nominalur Rirebulebaze gaTvaliswinebulia  martivi procentis daricxva  
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wliuri 25% sargebliT. Tamasuqi aRricxes 18 seqtembers wliuri martivi 

36% saaRricxvo  ganakveTiT. ipoveT mflobelis mier miRebuli Tanxa. 

weliwadi aris nakiani. 

amoxsna.  

radgan Tamasuqis ganaRdeba  moxdeba  gacemidan 183 dRis Semdeg (3 

oqtom. – 3 aprili), amitom ganaRdebis momentisTvis misi Rirebuleba  iqneba:   

  
18320(1 0,25) 22,5
366

S = + ⋅ =  aTasi lari 

 

xolo  mflobelis mier miRebuli Tanxa:  
1522,5(1 0,36) 22,168
366

P = − ⋅ =  aTasi lari 

 

e.i. mflobeli miiRebda  22168 lars, xolo  bankis mogeba  iqneba:  

D = S _ P = 332 lars. 

 

magaliTi 4.24 bankSi aRicxes 50 aTasi laris Rirebulebis Tamasuqi 

ganaRdebamde 1.5 wliT adre. saaRricxvo  ganakveTebi iyo: pirvel 6 TveSi – 

wliuri 30%, meore 6 TveSi – wliuri 36%, yovel momdevno  kvartalSi 

saaRricxvo  ganakveTi izrdeboda  wliuri 2%-iT. ipoveT bankisa  da  

mflobelis mier miRebuli Tanxebi. 

 

amoxsna.  

vipovoT diskonti yoveli periodisTvis.  

radgan pirvel 6 TveSi ganakveTi iyo  wliuri 30%, amitom diskonti 

iqneba  50 . 0,5 . 0,3=7.5 aTasi lari. 

analogiurad, meore 6 TveSi iqneba  _  50 . 0,5 . 0,36=9 aTasi lari.  

radgan danarCen or kvartalSi ganakveTebi iyo  Sesabamisad, 

36%+2%=38% da  38%+2%=40%, amitom diskonti iqneba  50 . 0,25 . 0,38 =4,75 aTasi 

lari da  50 . 0,25 . 0,4=5 aTasi lari.  

bankis mTliani diskonti iqneba D =7,5+9+4,75 =26,25 aTasi lari, xolo 

mflobelis mier miRebuli Tanxa  ki _ 50_26,25=23,75 aTasi lari. 

 
mokled am amocanis amoxsna  SeiZleba  (1 )P S Snd S nd= − = ⋅ −  formulis 

modificirebiT, romelsac mocemuli magaliTisaTvis eqneba  saxe: 

 P = 50 . (1-0,5 . 0.3 – 0,5 . 0,36 -0,25 . 0.4) = 23,75 aTasi lari.  

 

magaliTi 4.25 bankSi aRricxes Tamasuqi ganaRdebamde 120 dRiT adre 

martivi wliuri 39% saaRricxvo  ganakveTiT. ipoveT am operaciebis sruli 

Semosavlianoba  wliuri martivi saprocento  ganakveTis saxiT, Tu: a) 

sakomisio  ar daericxeboda, b) ericxeboda  sakomisio  TamasuqSi gadaxdili 

Tanxis 1%. 

amoxsna. a) vTqvaT Tamasuqis nominaluri Rirebulebaa  S. maSin 

mflobelis mier miRebuli Tanxa  iqneba:  
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120(1 0,39) 0,87
360

P S S= − ⋅ =  

bankis mogeba  ki: S – 0,87S = 0,13S. Tu realur saprocento  ganakveTs 

avRniSnavT ireal-iT, maSin miviRebT gantolebas: 0,13S = 0,87S . 
120
360

 . ireal. 

saidanac gveqneba  ireal =0,4483 anu 44.83% 

              

b) radgan TamasuqSi gadaxdili Tanxaa  0,87S, amitom misi 1% sakomisio  

iqneba  0.0087S. e.i. mflobelis mier miRebuli Tanxa  iqneba: 0,87  S _ 0,0087 S = 
0,8613 S, xolo  bankis mogeba  ki S _ 0,8613 S = 0,1387 S.  

Tu realur saprocento  ganakveTs avRniSnavT ireal-iT, maSin miviRebT 

gantolebas: 0,1387 S = 0,8613 S . 120
360

 ireal saidanac gveqneba  ireal=0,4831 anu 

48,31% 

 

 

kontraqtis pirobebis SemuSavebisas da  maTi analizisaTvis saWiro  

xdeba  meoradi amocanebis _ sesxis vadisa  da  saprocento  ganakveTebis _ 

amoxsna, am sidideebis povna  SeiZleba. gveqneba: 

 sesxis vadis gamosaTvlelad gveqneba: 

;S Pn
Pi

S Pn
Sd

−
=

−
=

 

Sesabamisad, 

;S Pt k
Pi

S Pt k
Sd

−
=

−
=

 

sadac                             
tn
k

=  

 

saprocento  ganakveTi:    

                         
S P S Pi k

Pn Pt
− −

= =                           (4.22)          

                                                                                   

saaRricxvo  ganakveTi:  

                          
S P S Pd k

Sn St
− −

= =                          (4.23)          

                                                                       

 

magaliTi 4.26 ipoveT sesxis xangrZlivoba, Tu sesxi 0,5 mln. lari 

gaizarda  0,8 mln.-mde wliuri 20% saprocento  ganakveTiT. (k =365 dRe). 
 

amoxsna. 
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S Pn

Pi
−

=  formuliT miviRebT: 

0,8 0,5 3
0,5 0,2

n −
= =

⋅
 

 

magaliTi 4.27  ipoveT kreditoris Semosavlianoba  wliuri 

saprocento  ganakveTis saxiT, Tu sesxi 100 aTasi gacemulia  150 dRiT. 

dasabrunebeli Tanxaa  120 aTasi. (k=360 dRe). 
 

amoxsna.  

 
S P S Pi k

Pn Pt
− −

= =   formuliT miviRebT: 

  
120 100 360 0,48
100 150

i −
= ⋅ =

⋅
      

e.i. wliuri Semosavlianoba  48% 

 

magaliTi 4.28 ipoveT martivi wliuri 30% saprocento  ganakveTis 

eqvivalenturi martivi wliuri saaRricxvo  ganakveTi, Tu Tanxis dagrovebis 

vadaa  150 dRe. (k=360 dRe). 
 

amoxsna.  

gvaqvs n=150/360, i=0.3.  
Tu sawyisi Tanxaa  P da  saboloo  Tanxaa  S, maSin miviRebT:  

S = P(1+ni)          da      
1

PS
nd

=
−

 

 

saidanac     
0,3 0,26671501 0,3

360

d = =
+ ⋅

      anu      d=26,67% 

e.i. 26,67% wliuri martivi saaRricxvo  ganakveTi iZleva  igive 

dagrovebul jams, rasac 30% wliuri martivi saprocento  ganakveTi.  

 

magaliTi 4.29 diskonturi tipis depozituri serTifikati, nominaliT 

300 aTasi lari, wliuri martivi 30% saaRricxvo  sargebliT, SeZenilia  

ganaRdebamde 100 dRiT adre. 40 dRis Semdeg mflobelma  gayida  fasad, 

romelic gamoiTvleba  wliuri martivi 28% saaRricxvo  sargebliT. ipoveT 

am operaciebis sruli Semosavlianoba  wliuri martivi saprocento  

ganakveTis saxiT, Tu weliwadSi aris 360 dRe. risi toli iqneba  

Semosavlianoba, Tu mflobeli ar gayidis serTifikats? 

amoxsna.  

mogeba  doskonturi tipis depozituri sertifikatidan aris is, rom 

iyideba  nominalze iafad da  iafreba  nominaliT. garda  amisa, mflobels 

SeuZlia  misi gayidva  vadaze adre.  

gvaqvs: S=300000, n=100/360, d=0.3. maSin ganaRdebamde 100 dRiT adre, 

mflobelma  iyida  igi.  
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P=300000 . (1 - 
100
360

 . 0,3) = 274  882 larad. 

                              

radgan serTifikati gaiyida  ganaRdebamde 60 dRiT adre wliuri 

martivi 28% saaRricxvo  sargebliT, amitom misi gasayidi fasi iqneba: 

P = 300000 . (1- 
60

360
. 0,28) = 286000 lari.                     

e.i. myidvelma  daabanda  274  882 lari da  40 dRis Semdeg miiRo  286000 

lari.  

Tu realur martiv saprocento  ganakveTs avRniSnavT ireal–iT, maSin 

miviRebT gantolebas:   

274  882 . (1+ 
40

360
 . ireal) = 286 000 

saidanac  

 ireal=0.3640, anu Semosavlianoba  iqneba  36.40% 

Tu mflobeli ar gayidis serTifikats, maSin igi dabandebuli 274  882 

laridan 100 dRis Semdeg miiRebs 300 000 lars. gveqneba  Semdegi gantoleba:  

274  882 . (1 + 
100
360

 . ireal) = 300 000 lari.           

saidanac: 

                         ireal=0.3289 anu Semosavlianoba  iqneba  32.89% 

 

4.3 finansuri operaciebis ganviTarebis modelebi 

rTuli procentis sqemis mixedviT 

 

praqtikaSi angariSsworebis mniSvnelovani nawili rTuli procentebis 

gamoyenebiT mimdinareobs. 

Tu grZelvadian safinanso-sakredito  operaciebSi, procentebis 

gadaxda  ar xerxdeba  maTi daricxvisTanave da  is emateba  vals, maSin sesxis 

dagroveba  xdeba  rTuli procentiT (compound interest). martivi procentisagan 
gansxvavebiT, procentebis daricxva  xdeba  wina  davalianebaze da  amitom 

misi dagroveba  aCqarebiT mimdinareobs. rTuli procentiT dagroveba  

SeiZleba  warmovidginoT, rogorc dabandebuli saxsrebis perioduli 

reinvestireba  martivi procentiT daricxvis erTi periodiT. 

finansur operaciebSi rTuli procentebis sqema  gamoiyeneba, maSin 

rodesac dasaricxi procenti I (Semosavali kapitalidan) sawyis kapitalTan 

jamdeba  da  Semdeg etapze procenti ukve warmoqmnil mTlian Tanxas  (P+I) 
dairicxeba. am variants xSirad kapitalizacias an reinvestirebas, anu 

`procentebze procentebs~ uwodeben. am SemTxvevaSi dagrovili kapitalis 

Tanxaa: 

pirveli wlis bolosTvis: 1 (1 )S P Pi P i= + = ⋅ + , sadac i  aris rTuli 

sasesxo  procentebis wliuri ganakveTis SefardebiTi sidide. 

 

meore wlis bolosTvis: 2
2 1 1 1 (1 ) (1 )S S S i S i P i= + = ⋅ + = ⋅ +  
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mesame wlis bolosTvis: 3
3 2 (1 ) (1 )S S i P i= ⋅ + = ⋅ +  da  a. S.  

 

 

               P            P (1+i)                  P (1+i)2                                                                                                                                             P(1+i)n 
   
   

               0                  1                       2                                                                                                               n 
                                       nax. 4.10 

 

 

sabolood, n wlis bolos davalianeba  (dagrovebuli jami) toli 

iqneba   

                            (1 )n
nS P i= ⋅ +                            (4.24) 

aqedan miviRebT, rom 
(1 )n

SP
i

=
+

 

 

(1 )ni+  _ sidides dagrovebis koeficienti (compound interest factor) 
ewodeba. misi sidide sxvadasxva  n-isa  da i-Tvis mocemulia  cxrilebSi.  

n wlis ganmavlobaSi dagrovebuli procentebi iqneba: 

 

                       (1 ) 1nI S P P i⎡ ⎤= − = ⋅ + −⎣ ⎦  

 

magaliTi 4.30 sesxi, 2 mln lari, gacemulia  3 wlis vadiT wliuri 10% 

sargebliT (daricxva  yoveli wlis bolos). gansazRvreT davalianebis 

Tanxa  dafarvis momentisaTvis. 

amoxsna. 

moc.   

       P=2 mln l. 

        i = 10% 
        n=3 
 

        ?S =  

 

 
32 (1 0,1) 2,662S = ⋅ + =  mln  lari. 

 

 

rTuli procentis geometriulad interpretacias aqvs saxe: 

 

       S 
 

     P(1+i)n 
 

  P P (1+i)2 
 

    P(1+i) 
                 1     2    n         n               
                     nax. 4.11 
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SevadaroT erTmaneTs Tanxis martivi da  rTuli procentiT zrdis 

procesi: 

 

                      S 
 

 

                     P 
 

                                   1     2               n      
                 
                              nax. 4.12 

 

 Tu sesxi gacema  unda  moxdes erT wlamde vadiT, maSin bankisaTvis 

ufro  momgebiania  martivi, xolo  erT welze meti periodisaTvis – rTuli 

saprocento  ganakveTi. erTi wliT sesxis gacemis dros orive saxis 

ganakveTi erT da  igive Sedegs iZleva. 

 

magaliTi 4.31 firmas esaWiroeba  5 mln. laris  krediti sami wliT. 

20%-iani ganakveTiT erT bankSi kreditis aReba  SesaZlebelia  martivi 

procentiT, xolo  meoreSi – rTuliT.  

romeli bankidan iqneba  klientisTvis kreditis aReba  ufro  

momgebiani? 

 

amoxsna. 

 

moc.    

  P=5 mln l. 

  i = 20% 
  n =3 
 ?S =  

 

 

 

0,8)2,031(5)1(1 =⋅+=+= niPS  mln  lari. 
3

2 (1 ) 5(1 0,2) 8,64nS P i= + = + =  mln  lari. 

 

 

amrigad, pirveli bankidan sesxis aReba  ufro  momgebiania, radgan am 

SemTxvevaSi klienti miiRebs 640 aTasi laris ekonomias. 

 

vTqvaT,  ZiriTad Tanxas ericxeba  wliuri rTuli i saprocento  

ganakveTi, xolo  procents ki wliuri rTuli  r i≠  saprocento  ganakveTi, 

maSin dagrovebuli jami iqneba: 

 

 

                

2 1(1 (1 ) (1 ) (1 ) )
(1 ) 1(1 )

n

n

S P P i r r r
rP i
r

−= + ⋅ ⋅ + + + + + ⋅⋅⋅+ + =

+ −
= ⋅ + ⋅
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magaliTi 4.32  depozitze Setanilia  4000 lari, 3 wlis vadiT wliuri 

rTuli  20% sargebliT. daricxva  xdeba  yoveli wlis bolos. procentebis 

dagroveba  xdeba  sxva  angariSze, romelsac ericxeba  rTuli wliuri 10% 

sargebeli. ipoveT dagrovebuli Tanxa. 

 

amoxsna. 

 

moc.   

         

4000
0,2
0,1

P
i
r

=
=
=

 

        ?S =  

 

 
24000 4000 0,2 (1 1,1 1,1 ) 6648S = + ⋅ ⋅ + + =  

lari. 

 

 

magaliTi 4.33 ganvsazRvroT procentis wliuri rTuli ganakveTi 

anabarze, Tu Tanxa  800 laris tolia  da  anabaris vadaa  3 weli. 

 

amoxsna. 

 

moc.   

      
800
3

P
n
=
=

 

       

       ?i =  
 

(1 )n

SP
i

=
+

       

             

5050

(1 )

1

8001 1 8 1 0,0425
100

n

n

n

Si
P

Si
P

Si
P

+ =

+ =

= − = − = − =

 

 e.i. 4,25%. 

  

xSirad, konkurentuli bazari aiZulebs safinanso  samsaxurebs, 

gamoiyenon e. w. `mcocavi~ ganakveTi (floating rate). aseT SemTxvevaSi gveqneba: 

 

         1 2
1 2(1 ) (1 ) (1 ) ,knn n

kS P i i i= + ⋅ + ⋅⋅⋅ +                   (4.25) 

 

sadac 1, 2,...., kn n n drois intervalebia, romlebzedac moqmedeben, 

Sesabamisad 1, 2,...., ki i i  rTuli saprocento  ganakveTebi. 

 

magaliTi 4.34 sesxi 50 aTasi lari gacemulia  7  wlis vadiT. sesxze 

ericxeba  rTuli saprocento  ganakveTebi Semdegnairad: pirvel oTx 

weliwadSi wliuri 20%, momdevno  weliwadSi ganakveTi izrdeba  wliuri 1,5%, 

xolo  danarCen weliwadSi ki wliuri 1%-iT. ipoveT gadasaxdeli Tanxis 

moculob operaciis bolosaTvis. 
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amoxsna. 

 

moc.  

      

1

2

3

1

2

3

50000
4
1
2

0,2
0,215
0,225

P
n
n
n
i
i
i

=
=
=
=

=
=
=

   

?S =  

 

 

 
4 1 250000 (1 0,2) (1 0,215) (1 0,225) 189035,532S = ⋅ + ⋅ + ⋅ + =

         

 

                     

anu me-7  wlis bolos gadasaxdelia  189035,532 lari. 

  

komerciul operaciebSi aranakleb mniSvnelovani adgili ukavia  

Sereuli procentis gamoyenebas. misi gamoTvlis meTods mimarTaven maSin, 

roca  procentebis daricxvis periodi ar gamoisaxeba  mTeli ricxvebiT. is 

SeiZleba  iyos mocemuli wildis an aTwiladis saxiT. aseT SemTxvevebSi 

iyeneben or meTods: 

pirveli meTodi mdgomareobs imaSi, rom (1 )n
nS P i= ⋅ +  formulaSi n aris 

wiladi (an aTwiladi). 

magaliTad, Tu sesxis vadaa  2 weli da  3 Tve, maSin   n= 12 2,25
4
=  wels.  

meore  meTodiT _ n iyofa  or Sesakrebad, sadac pirveli Sesakrebi 

mTeli ricxvia, xolo  meore ki _ wiladuri nawili.  

e.i. Tu n a b= + , sadac a  mTeli ricxvia  da  b  wiladuri, maSin 

dagrovebuli jami gamoiTvleba  Semdegi formuliT: 

    (1 ) (1 )aS P i bi= ⋅ + ⋅ +                          (4.26) 

 

magaliTi 4.35 erTi banki sTavazobs klientebs wliur 110% saprocento  

ganakveTs, meore banki ki kvartalur 22% sargebels yoveli kvartlis bolos 

daricxviT. orive variantSi viyenebT Sereul procents. romeli variantia  

momgebiani klientisaTvis, Tu anabris vada  ganisazRvreba  9 TviT? 

amoxsna. 

pirveli SemTxvevisaTvis viyenebT martivi procents, amitom gveqneba: 

1
9(1 1,1) 1,825

12
S P P= ⋅ + ⋅ =  

 

meore variantSi, radgan 9 Tve 3 kvartalia  da  daricxva  xdeboda  

yoveli kvartlis bolos, visargebloT rTuli procentiT. e.i.  

 
3

2 (1 0,22) 1,816S P P= ⋅ + =  
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rogorc vxedavT, 1 2S S> , amitom klientisaTvis I  varianti ufro  

xelsayrelia. 

  

Tanamedrove safinanso  praqtikaSi procentebis daricxva  xdeba  ara  

weliwadSi erTxel, aramed ramdenjerme. kerZod, yovel 6 TveSi, yovel 

kvartalSi, yovelTve an yoveldRe. aseT SemTxvevaSi amboben, rom adgili 

aqvs nominaluri saprocento  ganakveTis daricxvas. 

vTqvaT,  weliwadSi daricxvis raodenobaa  m. Tu i wliuri saprocento  

ganakveTia, maSin periodis saprocento  ganakveTi iqneba  
i
m

, xolo  

periodebis raodenoba  n m. aseT pirobebSi viyenebT Semdeg formulas: 

 

                          (1 )nmiS P
m

= +                            (4.27) 

 

magaliTi 4.36 klientma  bankSi ganaTavsa  10 aTasi lari. gansazRvreT 

am Tanxis sidide 2 wlis Semdeg, Tu procentebis daricxva  xdeba  3 TveSi 

erTxel wliuri rTuli 80% saprocento  ganakveTiT. 

 

amoxsna. 

 

moc.   

       

10000
2

80%
4

?

P
n
i
m

S

=
=

=
=

=

 

 

(1 )nmiS P
m

= + = 

4 20,810000 (1 ) 42,99817
4

⋅= ⋅ + =  aTasi lari    

         

 

 

 

magaliTi 4.37 debetur baraTs ericxeba  procentebi wliuri 9% 

yovelkvartalurad. ra  Tanxa  eqneba  baraTis mflobels 7  Tvis Semdeg, Tu 

is gaformebulia  500 aSS dolarze. 

   

 

 

amoxsna. 

moc.   

  

500
7
9%
4

?

P
t
i
m

S

=
=

=
=

=

 

 

(1 )nmiS P
m

= + =  

74 73120,09500 (1 ) 500 1,0225 522
4

⋅
= ⋅ + = ⋅ = aSS dolari    
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magaliTi 4.38 200 aTasi dolaris odenobis krediti gacemulia  16% 

wliuri ganakveTiT erTi wliT. procenti ganisazRvreba  erTxel naxevar 

weliwadSi an erTxel kvartalSi. gansazRvreT nazrdi Tanxa  orive 

SemTxvevisaTvis. 

amoxsna. 

 

28,2331664,1200)2/16,01(200)1( 2
1 =⋅=+=+= niPS  (aTasi dolari) 

1 4
2 (1 ) 200(1 0,16 / 4) 200 1,1699 233,97nS P i ⋅= + = + = ⋅ =  (aTasi dolari) 

 

bankisaTvis ufro  momgebiania  procentis daricxva  

yovelkvartalurad. 

 

magaliTi 4.39 moTxovnamde anabarze ganaTavsebuli iyo  10 000 lari. 1,5 

wlis Semdeg angariSidan moxsnes 2000 lari da  momdevno  2 wlis Semdeg 

daxures angariSi. ipoveT bolos miRebuli Tanxa, Tu rTuli wliuri 

saprocento  ganakveTia  18% da  daricxva  xdeba  yoveli 6 Tvis bolos. 

amoxsna.  

moc.   

 

1

2

10000
1,5
2
2
0,18

?

P
n
n
m
i

S

=
=
=
=
=

=

            

 

1,5 wlis Semdeg angariSze dagrovebuli Tanxa   iqneba: 

(1 )nmiS P
m

= + 2 1,50,1810000 (1 ) 12950,29
2

⋅= ⋅ + =  lari. 

Tanxis gatanis Semdeg angariSze darCeboda  12950,29_2000=10950,29 lari.  

momdevno  or weliwadSi angariSze dagrovdeboda: 

2 2
3

0,1810950,29 (1 ) 15457,23
2

S ⋅= ⋅ + =  

e.i. meanabrem sabolood miiRo  15457,23 lari. 

 

Tu yoveli wlis bolos daricxviT, romlis drosac igive finansuri 

efeqti miiReba, rogoric wlis ganmavlobaSi m–jeradi daricxviT 

nominaluri ganakveTisaTvis, maSin adgili aqvs wliur efeqturi saprocento  

ganakveTs (effective rate). efeqturi ganakveTi avRniSnoT ieff-iT. ganmartebis 

Tanaxmad miviRebT: 
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     saidanac       

(1 ) (1 )

(1 ) 1

n nm
eff

m
eff

iP i P
m

ii
m

⋅ + = ⋅ +

= + −

                      (4.28) 

magaliTi 4.40 ipoveT efeqturi ganakveTi, Tu nominaluri ganakveTia  

25% da  procentebis daricxva  xdeba  yoveli Tvis bolos. 

amoxsna. 

 

moc.   

      
12
0,25

m
i
=
=

 

 

      ?effi =  

 

 

(1 ) 1m
eff

ii
m

= + −   

⇒                         

120, 25(1 ) 1 0,2807
12effi = + − =  

     

       

 

e.i.  efeqturi ganakveTia  28%. anu, wliuri  nominaluri 25% 

saprocento  ganakveTi procentebis yovelTviurad daricxviT, tolfasia  

28%-iani efeqturi ganakveTisa. 
magaliTi 4.41 ipoveT nominaluri ganakveTi, Tu efeqturi ganakveTia  

20% da  procentebis daricxva  xdeba  yoveli kvartlis  bolos. 

amoxsna. 

 

moc.   

      
4
0,2eff

m
i
=
=

 

 

      ?i =  
 

    (1 ) 1m
eff

ii
m

= + −   

    

41 0,2 (1 )
4

0,1865

i

i

+ = +

=
     

       

                             

anu,  nominaluri saprocento  ganakveTia  18,65%.  

 

 

nebismieri samomavlo Tanxis mimdinare Rirebulebis gamosaTvlelad, 

am Tanxas akldeba Sesabamisi periodisaTvis rTuli procentiT daricxuli 

Tanxa. momavali periodis Tanxis mimdinare Rirebulebis misaRebad rTuli 

procentiT daricxuli Tanxis gamoTvlasa da gamoklebas sxvanairad dis-

kontirebas uwodeben. diskontirebiT miRebul Tanxas ki – diskontirebul 

Rirebulebas. es ganapirobebs, mimdinare Rirebulebis sinonimad xSirad 

`diskontirebuli Rirebulebis~ terminis gamoyenebas. 
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mimdinare Rirebulebis gamoTvla momavali Rirebulebis gamoTvlis 

Sebrunebuli proceduraa, amitom diskontireba  waagavs rTuli procentis 

gamoTvlas, im gansxvavebiT, rom diskontireba  warmoadgens piruku process. 

e.i. diskontireba  rTuli procentiT gulisxmobs mocemuli S –is 

mixedviT P sididis povnas. 

                              (1 )n
nS P i= ⋅ +                                

formulidan miviRebT: 

     
(1 )n

SP
i

=
+

,                             (4.29) 

 
1

(1 )ni+
 _ ewodeba  diskontirebis koeficienti, P  _ mimdinare, 

dRevandeli sidide.                      

 

magaliTi 4.42  banki aRricxavs Tamasuqs misi gadaxdis vadamde 2 wliT 

adre martivi saaRricxvo  ganakveTiT 6%. rogori rTuli saaRricxvo  

ganakveTi unda  daadginos bankma, rom igive Semosavali darCes? 

amoxsna. 

bankis Semosavali martivi saaRricxvo  ganakveTis gamoyenebisas aris:

  

             
1

(1 )

PS
nd

P S nd
D S n d

=
−

= ⋅ −
= ⋅ ⋅

                                      

 

 rTuli saaRricxvo  ganakveTis gamoyenebisas ki: 

                 

'

'

'

(1 )
(1 )
(1 (1 ) )

n

n

n

PS
d

P S d
D S d

=
−

= ⋅ −

= ⋅ − −

                                      

 

miRebuli formulebis safuZvelze:      

                  S n d⋅ ⋅  = '(1 (1 ) )nS d⋅ − −  

                   '1 (1 )nnd d= − −  

        '(1 ) 1nd nd− = −                                 (4.30) 

Cvens SemTxvevaSi: 

        

' 2

'

'

'

(1 ) 1 2

1 1 2

1 1 2

1 1 2 0,06 0,062 6, 2%

d d

d d

d d

d

− = − ⋅

− = − ⋅

= − − ⋅

= − − ⋅ = =

 

 

anu rTuli saaRricxvo  ganakveTi ramdenadme meti unda  iyos, vidre 

martivi. 
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im SemTxvevaSi, Tu procentebis daricxva  weliwadSi m–jer xdeba, 

gveqneba: 

                             
(1 )nm

SP i
m

=
+

                            (4.31) 

 

magaliTi 4.43 5000 lari gadaxdil unda  iqnes 2 wlis Semdeg. ipoveT 

mimdinare Rirebuleba, Tu rTuli wliuri saprocento  ganakveTia  12%, xolo  

daricxva  xdeba  weliwadSi erTxel. 

amoxsna. 

moc.   

      

5000
2

12%
1

?

S
n
i
m

P

=
=
=
=

=

 

 

 

(1 )nm

SP i
m

=
+

=  

=5000∙1,12-2=3985,97     lari 

      

       

 

 

gamoviyvanoT sexis vadisa  da  saprocento  ganakveTis formulebi. 

 

rogor viciT,  

 

gamartivebis Sedegad miviRebT:    

(1 )

(1 )

n

n

S P i

S i
P

= +

= +

 

 

                                 lg lg(1 )nS i
P
= +  

                                

g( ) lg(1 )

lg( )

lg(1 )

S n i
P

S
Pn

i

= ⋅ +

=
+

 

   

analogiurad,  

                    
lg( )

lg(1 )

S
Pn im

m

=
⋅ +

.                           (4.32) 

 

magaliTi 4.44 wliuri rTuli saprocento  sargebelia  30%. ra  droa  

saWiro  sawyisi Tanxis 4-jer gazrdisaTvis? 
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amoxsna. 

   rogorc viciT,    
lg( )

lg(1 )

S
Pn

i
=

+
,   

      moc. Tanaxmad    S= 4P,  
      amitom gveqneba: 

                  
lg( ) lg 4 5, 284

lg(1 ) lg(1 0,3)

S
Pn

i
= = =

+ +
   weli. 

 

saprocento  ganakveTis gamosaTvleli formula  iqneba: 

(1 )

(1 )

n

n

S P i

S i
P

= +

= +

 

                

                        1n
Si
P

= −                              (4.33) 

analogiurad  ( 1)nm
Si m
P

= −                                                (4.34) 

 

 

4.4   gadasaxadebis finansuri eqvivalentoba 

 

    praqtikaSi, xSirad saWiro  xdeba  erTi finansuri valdebulebis 

Secvla  meoreTi (magaliTad, Uufro  Soreuli vadiT), ramdenime 

valdebulebis erTSi gaerTianeba  (gadasaxadebis konsolidacia) da  a.S. 

aseT SemTxvevaSi aucileblad gasarkvevia, Tu ra  principebiT unda  

vixelmZRvaneloT xelSekrulebis pirobebSi.  

principi unda  mdgomareobdes valdebulebebis finansur 

eqvivalentobaSi. eqvivalenturad iTvleba  iseTi gadasaxadebi, romelTa  

dayvanili sidide drois raime momentisaTvis erTi da  igivea. 

garda  amisa, eqvivalenturobis principi saSualebas iZleva  SevadaroT 

erTmaneTs drois sxvadasxva  momentSi gadasaxdeli gadasaxadebi, amisaTvis 

isini unda  daviyvanoT drois raime erTi momentisaTvis. aseTi saxis 

amocanebi praqtikaSi gvxvdeba  ara  mxolod safinanso  valdebulebebis 

Secvlisas, aramed alternativebis arCevisas. Tu finansuri eqvivalentobis 

principi dairRva, maSin kontraqtSi monawile erTi mxare zaraldeba. 

 

magaliTi 4.45 gvaqvs ori valdebuleba: pirveli: 400 aTasi lari 

gadaxdili unda  iqnes 4  Tvis Semdeg da  meore: 450 aTasi lari gadaxdil 

unda  iqnes 8 Tvis Semdeg. gadamxdelisaTvis romeli variantia  ufro  iafi, 

Tu wliuri saprocento  ganakveTia  20% (martivi procenti). 
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amoxsna.  

 

vipovoT orive variantis mimdinare Rirebuleba  kontraqtis 

dasawyisisaTvis. gveqneba:  

 

1
400 37541 0,2
12

P = =
+ ⋅

P aTasi;           

2
450 397,0681 0,2
12

P = =
+ ⋅

 aTasi. 

 

radgan 1 2P P< amitom pirveli varianti ufro  iafia  gadamxdelisaTvis. 

 

magaliTi 4.46 ori sesxi: 10 aTasi lari gadaxdis vadiT 150 dRe da  5 

aTasi lari gadaxdis vadiT _ 180 dRe-unda  gaerTiandes erT sesxad 

gadaxdis vadiT 200 dRe. mxarebi SeTanxmdnen wliur 20%-ian ganakveTze. 

ipoveT gadasaxdeli Tanxis sidide (martivi procenti, k=360). 
 

amoxsna.  

                     

1

2

10 9230,7;1501 0,2
360

5 4545,41801 0,2
360

P

P

= =
+ ⋅

= =
+ ⋅

  

 

radgan axali valdebuleba  eqvivalenturi unda  iyos mocemuli ori 

valdebulebisa, amitom Tu mis dRevandel Rirebulebas avRniSnavT P-iT, 

maSin 1 2P P P= + . e.i. 9230,7 4545,4 13776,1P = + =  lari. sabolood, gadasaxdeli 

Tanxis sidide 200 dRis Semdeg toli iqneba 

 

 
20013776,1 (1 0,2) 14471,8
360

S = ⋅ + ⋅ =  lari.  

 

magaliTi 4.47 kontraqtis mixedviT movalem kreditors unda  

gadauxados 20, 30 da  50 aTasi lari Sesabamisad, 1 weli 6 Tvis, 2 wlis da  4  

wlis Semdeg. SeTanxmebis Sedegad, movale dafaravs mTlianad davalianebas 

erTjeradad 3 wlis 6 Tvis Semdeg. ipoveT gadasaxdeli Tanxa, Tu wliuri 

rTuli saprocento  ganakveTia  36%. 

 

amoxsna. radgan gadaxda  unda  moxdes 3 wlis da  6 Tvis Semdeg, amitom 

bunebrivia, dayvanis drois momentidan aviRoT naxazze punqti `3.5”: 

 

 



 98 

                      2000      3000          ?        50 000 

   

            0         1,5          2           3,5          4 

 

naxazidan Cans, rom P1=20000, n1=3,5 - 1,5=2,  
                                        P2=30000,  n2=3,5-2=1,5,  
                                        S3=5000,  n3=4-3,5=0,5,  i=0,36.  
avRniSnoT X-iT gadasaxdeli Tanxa. maSin 

                                                                           

 2 1,520000 (1 0,36) 30000 (1 0,36)X = ⋅ + + ⋅ + + 0,5

50000 127447
(1 0,36)

+ =
+

lari. 

 

avRniSnoT, rom igive Sedegs miviRebdiT, dayvanis momentidan rom 

agverCia  nebismieri sxva  punqti da  miRebuli sididis mixedviT Semdeg 

gamogveTvala  gadasaxdeli Tanxa. 

 

magaliTi 4.48 kontraqtis mixedviT mewarmem unda  gadauxados banks 10 

aTasi lari 2 wlis Semdeg da  30 aTasi lari 5 wlis Semdeg. SeTanxmebis 

Sedegad mewarme dafaravs davalianebas toil gadasaxadebiT 1 wlis, 3 wlis 

6 Tvisa  da  8 wlis Semdeg. ipoveT es siideebi, Tu wliuri rTuli 

saprocento  ganakveTia  36% da  daricxva  xdeba  yoveli 6 Tvis bolos. 

 

    amoxsna. dayvanis momentad aviRoT punqti “0”. 

 

        X      10             X       30                         X 

   

0       1       2       3      3,5      4       5       6       7      8   

 

naxazidan gamomdinare, miviRebT  

 

                
2 2 2 5

10000 30000
0,36 0,36(1 ) (1 )

2 2

IP
⋅ ⋅

= +
+ +

 

 

              
2 1 2 3 5 2 80,36 0,36 0,36(1 ) (1 ) (1 )

2 2 2

II
X X XP

⋅ ⋅ ⋅ ⋅
= +

+ + +
 

 

eqvivalentobis principiT gvaqvs, I IIP P=  amitom X=12010. 
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4.5  inflacia 

  

inflacia  socialuri, ekonomikuri da  politikuri ganviTarebis erT-

erTi urTulesi da  umwvavesi problemaa.  igi  metnaklebi siRrmiTa  da   

masStabebiT yvela  qveynis ekonomikis ganviTarebisTvisaa  damaxasiaTebeli. 

inflacia, rogorc ekonomikuri movlena, xangrZlivi periodis manZilze 

arsebobs. Tavad termini inflacia  laTinuri sityvaa, rac niSnavs 

`gabervas~. Mmisgan arc erTi qveyana  araa  dazRveuli.  

inflacia  niSnavs fasebis saerTo  donis amaRlebas, romelic 

ganapirobebulia  brunvaSi myofi fuladi masisa  da  misi saqonliT 

uzrunvelyofas Soris wonasworobis darRveviT. igi damangrevel gavlenas 

axdens rogorc makro, ise mikroekonomikur procesebze, biznessa  da  

menejmentze. inflaciis Sedegia  makroekonomikuri maCveneblebis xelovnuri 

gadideba  da  am safuZvelze cxovrebis donis moCvenebiTi gaumjobeseba. 

disproporcia  aRmocendeba  sxvadasxva  erTmaneTTan dakavSirebuli 

mizezebiT: inflaciuri moTxovnis warmoSobiTa  da  danaxarjebis donis 

zrdiT, amitom didi mniSvneloba  eniWeba  inflaciis Seswavlas, misi 

gazomvis meTodebis dauflebasa   da  saTanado  ekonomikuri, biznesmenuri, 

menejmenturi gadawyvetilebebis miRebas prevenciuli RonisZiebebis 

gasatareblad qveyanasa  da  mis calkeul regionebSi. 

inflacia  iwvevs fasebis saerTo  donis zrdas, magram ara  yvela  

saxis saqonelsa  da  momsaxurebaze fasis aucileblad momatebas. inflaciis 

dros Tavs iCens fasebis Zalzed araTanabari zrdis tendencia. igi zogjer 

Tanabari tempebiT, zogjer arc ki izrdeba.  

inflaciis tempi gulisxmobs fasebis zrdis fardobiT sidides 

mocemul periodSi. magaliTad, Tu periodis dasawyisSi 1000 laris 

Rirebulebis nivTi periodis bolos Rirs 1200 lari, maSin amboben, rom 

fasebi gaizarda  1,2-jer, anu inflaciis indeqsi aris 1,2. xolo  inflaciis 

tempia  (1200-1000)/1000 = 0,2 anu 20%. inflaciis temps aRniSnaven h asoTi. 

 

h=CPI‐1,                                                         (4.35) 
sadac  CPI (Consumer  Prise  Indexs) samomxmareblo  fasebis indeqsi anu, 

rogorc xSirad uwodeben, inflaciis indeqsia. 

 inflacia  gamoxatulebas poulobs bazris xangrZliv saerTo  

uwonasworobaSi moTxovnis mxriv, magram es arc sayovelTao  movlenaa  da  

arc inflaciuri. am SemTxvevaSi Zalian didi rolis Semsrulebelia  

bazarze moTxovna-miwodebis Tanafardoba. moTxovnis SedarebiTi zrda  

miwodebasTan SedarebiT gviCvenebs mxolod bazris meqanizmis muSaobas da  

ar exeba  inflacias, magram roca  uwonasworoba  xangrZlivia  da  erTbaSad 

mravali bazris damaxasiaTebel Taviseburebad iqceva, saqme gvaqvs 

inflaciuri procesis gaSlasTan.  

inflacia  iwvevs fuladi mimoqcevis kanonis darRvevas da  amis Semdeg 

qaRaldis fulis gaumjobesebas oqrosa  da  saqonelTan SedarebiT. 

saqonlis fasis zrdisa  da  fulis msyidvelobiTi unaris Semcirebis 

pirobebSi warmoiqmneba  oqroze laJi, rac niSnavs oqros sabazro  fasis 
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gadidebas qaRaldis fulis niSnebis raodenobasTan SefardebiT. Aaqedan 

gamomdinare Cans, rom liTonis fulis inflacia  gamoricxulia, radgan Tu 

raime mizeziT sarealizacio  saqonlis masa  Semcirdeba, oqros monetebis 

nawili gava  mimoqcevidan da  iqceva  ganZad. 

amrigad, SeiZleba  vTqvaT, rom inflacia  dakavSirebulia  qaRaldis 

fulTan, mas ara  aqvs oqros is Tviseba, rom avtomaturad datovos 

mimoqcevis sfero  da  gadaiqces dagrovebis saSualebad. Amas isic emateba, 

rom qveynebis mTavrobaTa  umravlesoba  biujetis Sesrulebis procesSi, 

yovelTvis `aRmoaCenes~ Seusabamobas biujetis xarjebsa  da  Semosavlebs 

Soris. am mizniT xdeba  fulis emisia, romelic Tavis mxriv iwvevs fasebis 

swraf zrdas da  ekonomikaSi qmnis Sokur mdgomareobas: fasebi ufro  

swrafad izrdeba, vidre xelfasebi, es ki moTxovnasa  da  miwodebas Soris 

Tanafardobis darRvevis umTavresi mizezi xdeba.  

inflaciis mizezebs Soris mTavaria  iseTi makroekonomikuri 

proporciebis darRveva, rogoricaa  wonasworoba  gadaxdisunarian 

moTxovnasa  da  Sesabamisi moculobis realur moxmarebas Soris.  

moTxovnisamebr inflacias iwvevs erToblivi moTxovnis siWarbe 

imasTan SedarebiTT,U risi uzrunvelyofac SeuZlia  warmoebas. fasebis 

zrdas iwvevs ara  moTxovnis siWarbe, aramed miwodebis Semcireba, rac Tavis 

mxriv sawarmoo  danaxarjebis zrdiT aris ganpirobebuli, e.i. fasebis 

mudmivi zrda  sruliadac ar aris inflaciis erTaderTi niSani, inflacia  

SeiZleba  moxdes stabiluri fasebis drosac, Tu ki amave dros miwodeba  

qronikulad CamorCeba  moTxovnas.  

inflaciuri movlenebis klasifikacia   sxvadasxva  niSniT SeiZleba  

movaxdinoT.  am niSnebidan yvelaze mTavaria  inflaciis tempi. am niSniT 

inflacia  SeiZleba  iyos “mcocavi”, “Wenebadi” da  hiperinflacia (hiper 
berZnuli sityvaa  da  niSnavs zeviT). 

mcocavi inflacia  qaRaldis fulis iseT gaufasurebaa, romelic nela, 

SedarebiT SeumCneblad mimdinareobs, romlia  drosac fasebis saerTo  

donis mateba  Seadgens 10-15%-s. mcocav inflacias TiTqmis yvela  

ganviTarebul qveyanaSi aqvs adgili. am dros inflaciis wliuri tempi 

meryebs 3-3.5%-is farglebSi. 

Wenebadi inflacia  aris qaRaldis fulis swrafi tempiT gaufasureba  

(fasebis wliuri zrda  20%-ze metia), romelic iwvevs warmoebis 

dezorganizacias. am dros mosaxleoba  cdilobs Seiqmnas maragi da  

moicilos gaufasurebuli fuli.  

hiperinflacia  aris zeinflacia, am dros fasebis yovelTviuri zrda  

50%-s aRemateba. igi xdeba  umarTavi, mimoqcevaSi grovdeba  bevri fuli, 

cxovrebis done mkveTrad ecema, warmoeba  ikveceba  an saerTod Cerdeba.  

inflacia, aseve, SeiZleba  iyos ERia  (romelic kargad Cans 

samomxmareblo  saqonelsa  da  sawarmoo  resursebze fasebis zrdiT) da  

daxuruli  (rac gamowveulia  sasaqonlo  deficitiT da  Cans arapirdapir, 

warmoebis danaxarjebis gadidebiTa  da  mogebis TandaTanobiTi SemcirebiT 

biznesSi).  
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rogorc vxedavT, inflaciis procesi sakmaod rTulia, rac moiTxovs 

mis gulmodgined gamokvlevas, amitom inflaciaze moqmedi procesebis 

analizi xorcieldeba  sxvadasxva  ekonomikuri maCveneblebiT, rogorc 

saerTo  erovnul meurneobaTa  doneze, ise calkeul sawarmoebis doneze.  

inflaciuri movlenebisa  da  procesebisaTvis damaxasiaTebelia  

inerciis kanonebis ZaliT ganviTarebis Camoyalibebul tendenciebis 

SenarCuneba  amis gamo  biznesmenebi  awarmoeben nedleulis, saTbobis, 

eleqtroenergiis, naxevarfabrikatebis an mTliani mza  produqciis winaswar 

Sesyidvas, riTac fasTasxvaobiT Rebuloben mogebas. aseT mogebas uwodeben 

holdingur mogebas. aseTi saqmiTaa  dakavebuli ara  marto  calkeuli 

biznesmeni, aramed specialuri msxvili holdinguri kompaniebi da  

korporaciebic. isini umetes SemTxvevebSi, ar floben raime saxis TavianT 

sawarmoo  potencials da  holdinguri operaciebiT mniSvnelovani wili 

uWiravT calkeuli firmebis aqciaTa  sakontrolo paketSi. Tu davuSvebT, 

rom mcocavi inflaciis pirobebSi sawarmoo  moxmarebis saqonelze fasebi 

yovelwliurad saSualod izrdeba  7  %-iT, anu fasebis indeqsi Seadgens 

saSualod 1,07-s. Tu vivaraudebT, rom aseTi tendencia  ori weli mainc 

gagrZeldeba  qveyanaSi, maSin biznesmens 200 aTasi laris saqonlis winaswar 

SesyidviT SeuZlia  erTi wlis Semdeg miiRos holdinguri mogeba  yovel 

erT larze 7  TeTri (1,07  lars gamoklebuli 1 lari), xolo  mTlianad 

200 aTasi · 0,07  TeTrze =14,0 aTasi lari. F 

inflacia  aris jaWvuri procesi. aqedan gamomdinare, ramdenime 

periodis inflaciis sruli indeqsi tolia  TiToeuli periodis inflaciis 

indeqsebis namravlisa. e.i. Tu n periodSi inflaciis tempebia  h1,h2,…,hn, 
maSin inflaciis indeqsi iqneba: 

CPI=(1+h1) (1+h2) (1+hn)                                          (4.36) 
kerZod, Tu yovel periodSi inflaciis tempi mudmivia, maSin CPI=(1+h)n. 
uxeS Secdomad iTvleba  inflaciis tempebis Sekreba, rac, samwuxarod, 

damaxasiaTebelia  ganviTarebadi qveynebisaTvis. 

ganvixiloT inflaciis gavlena  dagrovebul jamze.  

SemoviRoT realuri dagrovebuli jami (msyidvelunarianobis mixedviT) 

Sreal.  cxadia,  

                                   real
SS

CPI
=  

martivi procentis SemTxvevaSi gveqneba: 

         
(1 )

(1 )real n

S P niS
CPI h

⋅ +
= =

+
                     (4.37)          

 

rTuli procentis SemTxvevaSi ki, roca  daricxva  xdeba  yoveli wlis 

bolos da  h aris inflaciis wliuri tempi, gveqneba: 

         

(1 ) 1( )
(1 ) 1

n
n

real n

S P i iS P
CPI h h

⋅ + +
= = = ⋅

+ +
                  (4.38)          
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analogiurad, gamoiTvleba  realuri dagrovebuli jami, roca  

daricxva  xdeba  yovel Tve, yovel kvartalSi da  a.S.  

Tu i=h, maSin Sreal=P. e.i. Tu inflaciis tempi emTxveva  saprocento  

sargebels, maSin, marTalia, sawyisi kapitali raodenobrivad izrdeba, magram 

msyidvelobiTi unari igive rCeba.  

Tu h>i, maSin xdeba  kapitalis `erozia” da  realurad dagroveba  ar 

xdeba. 

vipovoT realuri saprocento  ireal ganakveTi nominaluri inom da  

inflaciis h tempis mixedviT. 

 

martivi procentis SemTxvevaSi miviRebT: 
(1 )(1 )

(1 )real n

P niP ni
h

⋅ +
⋅ + =

+
 

 

saidanac vipoviT realur ganakveTs: 
1 1( 1)

(1 )real n

nii
n h

+
= ⋅ −

+
                        (4.39)          

                                    

rTuli procentis SemTxvevaSi miviRebT: 

                          
1(1 ) ( )
1

n nnom
real

iP i P
h

+
⋅ + =

+
 

da  Sesabamisad,  gveqneba: 

         

1 (1 ) (1 )nom reali i h+ = + ⋅ +                      (4.40)          

anu                           nom real reali i h h i= + + ⋅   

     

radganac normalur ekonomikaSi inflaciis tempi mcirea, amitom bolo  

tolobaSi   h·ireal  Sesakrebi iqneba  mcire da  misi ugulvelyofa  SeiZleba. 

maSin miviRebT fiSeris (Irving Fisher) formulas: 

 

 inom=ireal+h   da   ireal=inom-h                         (4.41) 
     

avRniSnoT, rom Tu inflaciis tempi didia, maSin fiSeris formula  

iZleva  damaxinjebul Sedegs, magaliTad, Tu nominaluri Semosavalia  110% 

da  inflaciaa  100%, maSin realuri Semosavalia  5% da  ara  10%. 

 

magaliTi 4.49 sam TveSi samomxmareblo  kalTa  gaZvirda  634  laridan 

692 laramde. ipoveT: a) CPI sam TveSi, b) saSualo  Tviuri CPI, g) inflaciis 

tempi sam TveSi, d) inflaciis saSualo  Tviuri tempi. 

amoxsna.  

a) CPI=692/634=1,0915. e.i. am periodSi fasebi gaizarda  1,0915-jer anu 

9,15%-iT;  

b) x-iT avRniSnoT saSualo  Tviuri indeqsi, maSin gveqneba  x3 =1,0915 

saidanac x= =1,0296; 
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 g) h=CPI-1=0,0915.  
igive Sedegs miviRebdiT, Tu gamoviyenebdiT h=(692-634)/634=0,0915. d) 

saSualo tempi TveSi iqneba  1,0296-1=0,296. anu 2,96%. 

 

magaliTi 4.50 sawyisi Tanxaa  800 lari. inflaciis wliuri tempia  20%, 

wliuri nominaluri ganakveTia  40%. ipoveT 4  wlis bolos dagrovebuli 

jami (msyidvelobiTi unaris mixedviT) da  realuri wliuri saprocento  

ganakveTi a) martivi procentis, b) rTuli procentis SemTxvevaSi. 

amoxsna.  

martivi:  

gvaqvs: P=800, inom=0,4, h=0,20, n=4.  

vpoulobT  4

0,8 4 0,4( 1) : 4 0,0399
(1 0,2)reali + ⋅

= − =
+

  

e.i. realuri ganakveTi aris wliuri 3,99%. dagrovebuli jami iqneba  

Sreal=P(1+nireal) = 928 lari. 

b) rTuli formuliT gvaqvs: 0,4=ireal+0,2+0,2ireal.  
saidanac, realuri ganakveTi iqneba  wliuri 16,7%. dagrovebuli jami 

iqneba  Sreal=P(1+ireal)4 =1483,8 lari.  

fiSeris formuliT ki ireal=0,4-0,2=0,2, anu 20%. rogorc vxedavT 

gansxvaveba  sakmaod didia. 

 

magaliTi 4.51 rva  aTas lars sami kvartlis ganmavlobaSi ericxeboda  

martivi procenti Semdegnairad: pirvel kvartalSi wliuri 40%, meoreSi _ 

wliuri 45% da  mesameSi ki wliuri 50%. kvartalSi inflaciis yoveTviuri 

tempi iyo, Sesabamisad, 3%, 1.5% da  2%. ipoveT dagrovebuli jami 

(msyidvelobiTi unaris mixedviT). 

amoxsna. jer vipovoT dagrovebuli jami inflaciis gareSe. Ggvaqvs:  

P=8000,   n1=n2=n3=0.25 weli,  i1=0,4,  i2=0,45,   i3=0.5.  
maSin miviRebT: 

8000 (1 0,25 0,4 0,25 0,45 0,25 0,5)S = ⋅ + ⋅ + ⋅ + ⋅ = 10700 lari. 

inflaciis indeqsi sami kvartlisTvis iqneba: 

CPI=  lari. 

maSin realuri dagrovebuli jami iqneba: 
10700
1,2126realS = =8824  lari. 

                             

4.6  anuiteti 

 

fulis mimdinare da  momavali Rirebulebis gaangariSebis dros 

viyenebdiT erT ZiriTad Tanxas, romelic investirdeboda  erTjeradad, 

magram fulis investireba  SesaZlebelia  ramdenime ZiriTadi TanxiT 

ganxorcieldes, romelic gadaixdeba  ukve ramdenime Tanabari periodis 

ganmavlobaSi da  yovel gadasaxdel nawilze dairicxeba  rTuli procenti. 

momavali da  mimdinare Rirebulebis principi gamoiyeneba  rogorc ZiriTadi 

Tanxis erTjeradi investirebis dros, aseve ramdenime ZiriTadi Tanxis 
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mimarT, ramdenime Tanabar periodSi, romelsac daericxeba  rTuli procenti. 

Sesabamisad, saprocento  Tanxis daricxva  (gadaxda) moxdeba  erTjeradad an 

mravaljeradad gansazRvruli periodis ganmavlobaSi. periodis Tanabar 

intervalSi investirebul erTnair Tanxebs ewodeba  anuiteti (annuity-
finansuri renta). 

fulis droiTi Rirebulebis principi buRaltrul aRricxvaSi 

gamoiyeneba  aqtivebisa  da  valdebulebebis Sesafaseblad, ijaris, 

obligaciebis da  sxva  fasiani qaRaldebis, saproceno  Semosavlebisa  da  

xarjebis aRsaricxavad. 

Tu anuitetis gadaxda  xdeba  rigiTi periodis bolos, mas ewodeba  

Cveulebrivi anuiteti, sxvanairad postnumerando, deffered Annuity, xolo  Tu 

gadaxda  xdeba  rigiTi periodis dasawyisSi, maSin mas winaswari anuiteti 

anu prenumerando, Annuity due ewodeba. 
Cveulebrivi anuitetis momavali Rirebuleba warmoadgens Tanabari in-

tervalis mqone periodSi (n) Tanabari fuladi Tanxis ramodenime Semos-

vlis an gadaxdis momaval Rirebulebas, romelic gamoangariSebulia rTu-

li procentis (i) daricxviT. igi aRiniSneba Semdegnairad (FVA, I, n). 
fulis erTeulze Cveulebrivi anuitetis momavali Rirebuleba ianga-

riSeba  formuliT 

              
( )

i
1i1FVA

n −+
=                           (4.42) 

 

magaliTi 4.52 sawarmom kreditiT SeiZina satransporto saSualeba da 

valdebuleba aiRo misi Rirebuleba gadaixados 3 wlis ganmavlobaSi. gari-

gebis Sesabamisad, sawarmo yovelwliurad gadaixdis 2000 lars 10%-iani ga-

nakveTiT. 

 sawarmos mier 3 wlis ganmavlobaSi gadasaxdeli Tanxa anu 2000 la-

ri anuitetis momavali Rirebuleba iqneba 6.620 lari. 

                                  2000  FVA=2000· (1,13-1)/0,1=2000·3,31=6620 

Cveulebrivi anuitetis mimdinare Rirebuleba warmoadgens momaval, 

ramdenime periodSi anuitetebiT gansaxorcielebeli gadasaxdelebis dRe-

vandel ekvivalentur fulad Tanxas. anuitetebis gadaxda xdeba Tanabari 

intervali mqone droSi (n) da Tanabari odenobis TanxiT ucvleli rTuli 

saprocento  (i) ganakveTiT. aniutetis mimdinare Rirebuleba aRiniSneba Sem-

degnairad (PV/i,n). igi gamoiTvleba formuliT: 

              
( )

i
i1

11
PVA

n+
−

=                        (4.43) 

magaliTi 4.53 sami wlis ganmavlobaSi yovelwliurad xdeba 500 laris 

gadaxda, diskontirebis 10%-iani ganakveTiT. vipovoT mTeli periodis gan-

mavlobaSi dagrovili Tanxis diskontirebuli Rirebuleba.  

PVA formulis gamoyenebiT erTeulis diskontirebis koeficienti iqne-

ba 2,48685. 

 Sesabamisad, yovelwliurad 500 laris gadaxdiT dagrovili Tanxis 

mimdinare Rirebuleba iqneba 12443,43 (500·2,48685) lari. 
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winaswari anuitetis principidan gamomdinare, misi mimdinare da moma-

vali Rirebuleba gansxvaveba Cveulebrivi anuitetis Sesabamisi Rirebulebi-

sagan. 

winaswari anuitetis momavali da mimdinare Rirebulebebi fulis er-

Teulze gamoiangariSeba  formuliT: 

winaswari anuitetis momavali Rirebuleba (FVAD, I, n) 

                        
( ) ( )n1

i
1i1FVA

n

+×
−−

=                         (4.54) 

winaswari anuitetis mimdinare Rirebuleba (PVAD, I, n) 

                       
( )

i
1i1

11
PVA

n −+
−

=                             (4.55) 

amrigad, momavali da mimdinare Rirebulebebis gamoTvlis gasamarti-

veblad praqtikaSi mimarTaven erTeuli fulis Rirebulebebis cxrilebs, 

sadac mocemulia mimdinare da momavali Rirebulebebis gamosaTvleli koe-

ficientebi (ix. danarTi _ diskontirebis cxrili).  
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savarjiSoebi: 

 

4.1  

 

1. finansurma  ganyofilebam statistikuri meTodebis gamoyenebiT miiRo  

Semdegi monacemebi, romelic mocemulia  cxrilSi: 

 

 

 

 

 

 

 

sadac C(x) aris x mln kameris warmoebasa  da  realizaciaze gaweuli 
xarjebi. specialuri analitikuri meTodebis (regresiis analizi) 

gamoyenebiT monacemTa  modelirebisaTvis miiRes xarjis funqcia: 

( ) 156 19,7C x x= + ,  1 ≤ x ≤ 15. 
a) aageT cxrilis monacemebis safuZvelze C(x) gantolebis grafiki 

koordinatTa  sibrtyeSi; 

b) rogoria  kompaniis mogebis funqcia  kamerebisaTvis da  rogoria  

misi   are? 
g) SeavseT cxrili mogebis funqciis gamoyenebiT: 

 

 

 

 

 

 

 

 

 

d) p(x)–is mniSvnelobebiT aageT mogebis funqciis grafiki. 
 

2. gorgolaWebiani cigurebis mwarmoebel kompanias aqvs dRiuri 

fiqsirebuli xarji $ 250 da  mTliani dRiuri xarji $ 3450, 

xologamosavlianoba  80 wyvili cigurebi dReSi. xarjebi C wrfivadaa  
dakavSirebuli x -Tan. 

a) ipoveT warmoebasTan dakavSirebuli wertilebis SemaerTebeli   
wrfis kuTxuri koeficienti. es is wrfea, romelic gadis (0, 250) da 

(80, 3450) wertilebze; 

b) SeadgineT warmoebisa  da  xarjis urTierTdamakavSirebeli wrfis 

gantoleba. CawereT igi  c=mx+b  formiT; 

x (mln.) R(x) (mln.$) 

1 175 

5 260 

8 305 

12 395 

x (mln.) p(x) (mln.$) 

1 -86 

3  

6  

9  

12  

15  
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g) aageT xarjis gantoleba  (b) pasuxis gamoyenebiT, Tu 0≤x≤200 
 

3. gvaqvs xarjis gantoleba  ( ) 156 19,7C x x= + , sadac ( )C x  aris x  mln 

kameris warmoebisa  da  realizaciis xarji. 

a) Semosavlis funqciisa  da  mocemuli xarjis funqciis gamoyenebiT 

SeadgineT mogebis funqciis gantoleba; 

b) rogoria  maqsimaluri mogeba  uaxloesi aTasi dolarisaTvis? 

g) rogoria  erTi kameris sabiTumo  fasi, romelic maqsimaluri 

mogebis momtania? 

d) aageT mogebis funqciis grafiki marTkuTxa  koordinatTa sistemaSi; 
e) ipoveT zRvruli wertilebi uaxloesi aTasi kamerisaTvis. 

 

4.2 
 

1. klientma  bankSi depozitze Seitana  4500 lari wliuri 18% sargebliT 

da  procentebis yovelkvartaluri gamotaniT. ra  Tanxas miiRebs igi 

yoveli kvartlis bolos? rogor Seicvleba  Tanxa  yoveli Tvis bolos 

gamotanisas? (martivi procenti) 

 

2. klientma  ganaTavsa  6 aTasi lari bankSi wliuri 20% martivi 

saprocento  ganakveTiT. ra  Tanxa  eqneba  mas: a) 7  Tvis Semdeg; b) 3 wlis 

Semdeg; g) 3 wlis da  9 Tvis Semdeg? 

 

3. mimdinare fuladi Tanxaa  100 f.e. gansazRvreT fulis Rirebuleba  4  

periodis Semdeg, Tu periodis martivi ganakveTi Seadgens 10%. 

 

4. moTxovnamde anabarze ganTavsebulia  100 aTasi lari. gansazRvreT Tanxa  

2 Tvis Semdeg, Tu wliuri martivi saprocento  ganakveTia  10%. 

 

5. gamoTvaleT saprocento  danaricxebi,  gadasaxdeli 1 mln. laris  

sesxiT sargeblobisaTvis naxevari wlis ganmavlobaSi, Tu wliuri 

martivi ganakveTia  60%. 

 

6. banki iRebs Tanxebs 3-Tvian depozitze wliuri 28%, 6-Tvian depozitze 

wliuri 32% da  erTwlian depozitze wliuri 34% martivi saprocento  

ganakveTebiT. ra  Tanxa  eqneba  klients samive SemTxvevaSi, Tu man samive 

variantSi depozitze Seitana  20000 lari? 

 

7. finansuri xelSekrulebis Tanaxmad klienti gadauxdis banks kreditis – 

20 aTasi laris sanacvlod, 24  aTas lars 150 dRis Semdeg. ipoveT 

bankis Semosavlianoba  wliuri martivi saprocento  ganakveTis saxiT. 

gamoiyeneT Cveulebrivi procenti. 
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8. mewarmem aiRo  orwliani sesxi wliuri 32% martivi saprocento  

ganakveTiT. ramdenjer aRemateba  vadis bolos gadasaxdeli Tanxa  

gacemul kredits? 

 

9. saaqcio  komerciuli banki sTavazobs saxsrebis ganTavsebas vadian 

depozitur anabarze Semdegi procentebiT: 

 

 
depozitis vada, Tve wliuri saprocento ganakveTi 

1 10 

2 20 

3 40 

 
10. finansuri aqtivi, nayidi 15 aTas f.e.-ad, 27  dRis Semdeg gayides 16 aTas 

f.e.-ad. SeafaseT operaciis Semosavlianoba. 

 

11. bankma  gasca  10 aTasi lari 45 dRiT wliuri 30% martivi saprocento  

ganakveTiT. ipoveT bankis Semosavlianoba  (Tanxis saxiT), Tu iTvleba, 

rom weliwadSi aris: a) 360 dRe; b) 365 dRe. 

 

12. ipoveT kreditoris Semosavlianoba, Tu 6-Tviani sesxis gacemis Sedegad 

man miiRo  46550 lari. sesxze ericxeboda  wliuri 22% martivi 

saprocento  sargebeli. 

 

13. meanabrem bankSi gaxsna  1 aTasi dolaris moculobis depoziti. ramdeni 

xnis Semdeg miiRebs igi 1,5 aTass dolars wliuri 8%-iani martivi 

saprocento  ganakveTis SemTxvevaSi? 

 

14. anabari 300 aTasi laris odenobiT bankiSi 20.05.2006 wels wliuri 60% -

iani ganakveTiT iyo  Cadebuli. 1 seqtembridan bankma  anabrebze  ganakveTi 

wliur 30 %-de Seamcira. 25 oqtombers anabari daixura. ganvsazRvroT 

anabarze daricxuli procentuli Tanxa  daricxvis inglisuri, germanuli 

da  franguli praqtikebis gamoyenebiT. 

 

15. Tanxa  moTavsebuli iqna  bankSi 10 ianvars da  gatanil iqna  imave wlis 14  

aprils. ipoveT dReebis raodenoba, Tu weliwadi iyo: a) nakiani; b) 

Cveulebrivi. gamoiyeneT orive (zusti da  miaxloebiTi) meTodi. 

 

16. ipoveT procentebis daricxvis dReebis raodenoba  (zustad da  

miaxloebiT), Tu Tanxa  ganTavsebuli iyo  depozitze: a) 12 Tebervlidan 
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imave wlis 15 maisamde; b) 5 ivnisidan imave wlis 3 noembramde. rogor 

Seicvleba  Sedegebi, Tu weliwadi iqneba  nakiani? 

 

17. 50 aTasi laris odenobis sesxi gacemulia  9 TviT wliuri 10% valisa  

da  procentis erTdrouli gadaxdiT operaciis bolos. pirveli sami 

Tvis Semdeg gadasaxadi sesxze gaizarda  10,5%-iT. gamoTvaleT 

dasabrunebeli Tanxa. 

 

18. sesxi 180 aTasi gacemulia  16 ianvars 9 TviT wliuri 25% martivi 

saprocento  ganakveTiT. ipoveT bolos gadasaxdeli Tanxa. gamoiyeneT 

samive praqtika. 

 

19. sesxi gacemulia  12 Tebervals wliuri 32% martivi saprocento  

ganakveTiT. sesxis dabrunebis vadaa  imave wlis 27  dekemberi. ramdenjer 

gaizrdeba  davalianeba? gamoiyeneT samive praqtika. 

 

20. banki daricxavs 3-Tvian depozitze wliur 28%-s. ra  Tanxa  unda  

SevitanoT depozitze, rom moviciloT 3 aTasi lari operaciis bolos? 

 

21. 40 aTasi lari Setanil iqna  bankSi 12 marts wliuri 30% martivi 

saprocento  sargebliT. imave wlis 15 oqtombrisTvis angariSze iyo  47134  

lari. romeli meTodi gamoiyena  bankma  procentebis daricxvisas? 

 

22. sesxis vadis ganmavlobaSi Cveulebrivi procentis sididem zusti 

dReebiT Seadgina  6400 lari. ipoveT igive vadis SemTxvevaSi zusti 

procentis sidide. rogor  Seicvleba  Sedegi, Tu weliwadi aris nakiani? 

 

23. moqalaqes aqvs 20500 lari da  surs erTi wlis Semdeg gauxdes 27  aTasi 

lari. Rirs Tu ara  am Tanxis depozitze ganTavseba  wliuri martivi 26% 

ganakveTiT? ra  saprocento  ganakveTis SemTxvevaSi aqvs azri bankSi 

Setanas? 

 

24. Semnaxveli bankis  sertifikatebis  procentuli ganakveTi 1 wlis 

mimoqcevis vadaze Seadgens 35%-s. rogoria  ganaRdebis Rirebuleba? 

nominalia  _  1 000 lari. 

 

25. ra  droa  saWiro  imisaTvis, rom 28 aTasi, wliuri 20% martivi 

saprocento  sargebliT, gaizardos imdeniT, ramdeniTac gaizrdeba  30 

aTasi, wliuri 25% martivi saprocento  sargebliT, ganTavsebuli 

depozitze 16 Tebervlidan imave wlis 28 ivlisamde? amasTan, pirvel 

kapitals ericxeba  Cveulebrivi procenti zusti dReebiT, xolo meores – 

Cveulebrivi  procenti miaxloebiTi dReebiT. 
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26. bankma  gasca  sesxi 9 TviT wliuri 28% martivi saprocento  ganakveTiT. 

amasTan, bankma  gacemis momentSi daitova  3% sakomisio. ipoveT bankis 

realuri Semosavlianoba  wliuri martivi saprocento  ganakveTis saxiT, 

Tu procentebi ericxeboda  sesxis sawyis sidides. 

 

27. banki yidis depozitur serTifikatebs Semdegi pirobebiT: samTvian 

serTifikats wliuri 40%-iT, xolo  erTwlians – wliuri 45% martivi 

saprocento  sargeblebiT. mosaxleobisaTvis romeli serTifikatis 

SeZenaa  ukeTesi (Cveulebrivi procenti)? 

 

28. gamovTvaloT 10 aTasi lari nominalis diskonturi Tamasuqi 

ganaRdebamde 2 TviT adre Tamasuqis ganakveTze wliur 40%. 

 

29. diskonturi Tamasuqis ganaRdebis vadaa  mimdinare wlis 05.07. rogoria  

misi gamosasyidi fasi mimdinare wlis 23.02 ? Tamasuqis nominalia  1 mln 

lari, saprocento  ganakveTia  wliuri 8%. 

 

30. gadasayvani Tamasuqi (tratta) gacemulia  100 000 laris odenobiT 

gadaxdiT imave wlis 12 noembers. Tamasuqis mflobelma  igi bankSi 

vadamde adre _ 12 seqtembers aRricxa  martivi saprocento  ganakveTiT 

10%. gansazRvreT Tanxa, romelic Tamasuqis mflobelma  miiRo  bankSi, Tu 

dReTa  raodenoba  weliwadSi aris  k=360. 
 

31. Tamasuqi, romlis Rirebulebaa  40 aTasi lari, aRricxes bankSi 20 dRiT 

adre. bankis sargebeli iyo  800 lari. ipoveT saaRricxo  ganakveTi. 

rogor Seicvleba  Sedegi, Tu banki gamoiyenebs martiv saprocenti 

ganakveTs? 

 

32. moqalaqes aqvs 50 aTasi laris Tamasuqi. Tamasuqis ganaRdebis vadamde 45 

dRiT adre erTi banki sTavazobs 30% saaRricxo  sargebels, xolo  meore 

banki ki Tamasuqis aRricxvas 28% martivi saprocento  ganakveTiT. 

romeli pirobaa  mflobelisTvis momgebiani? 

 

33. ipoveT Tamasuqis nominaluri Rirebuleba, Tu igi aRricxes bankSi 

ganaRdebamde 18 TviT adre wliuri 12% saaRricxo  ganakveTiT da  

mflobelma  miiRo  4500 lari. 
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4.3  

 

1. 40 aTasi lari Setanili iqna  bankSi 5 wliT wliuri rTuli 28% 

saprocento  sargebliT. ipoveT dagrovebuli jami. SeadgineT gadaxdis 

sqema  wlebis mixedviT. 

 

2. mewarmem aiRo  sesxi 30 aTasi lari 7  wliT Semdegi pirobebiT: pirvel 

or wels saprocento  ganakveTia  22%, momdevno  sami wlis ganmavlobaSi 

emateba  wliuri marJa  0.5%, xolo  bolo wlebSiki wliuri marJa  0.8%. 

ipoveT dasabrunebeli Tanxa, Tu procentebis daricxva  xdeba  yoveli 

wlis bolos (rTuli procenti). 

 

3. bankma  gasca  sesxi 250 aTasi lari 33 TviT wliuri 34% sargebliT. 

ipoveT dasabrunebeli Tanxa: a) rTuli procentiT; b) Sereuli sqemiT. 

procentebis daricxva  xdeba  yoveli wlis bolos. romeli sqemaa  

momgebiani bankisTvis? 

 

4. 90 aTasi lari gacemuli iqna  wliuri rTuli 36% saprocento  

sargebliT. 2 wlisa  da  7  Tvis Semdeg dabrunebuli iqna  201421 lari. 

romeli meTodi gamoiyena  bankma, Tu procentebis daricxva  xdeba  yoveli 

wlis bolos? 

 

5. 14  aTasi lari Setanil iqna  bankSi 5 wliT wliuri rTuli 32% 

saprocento  sargebliT. ipoveT dagrovebuli jami rTuli da  martivi 

procentebis SemTxvevaSi, Tu procentebis daricxva  xdeba: a) yoveli 

wlis bolos; b) yoveli 6 Tvis bolos. 

 

6. gansazRvreT Tanxa  periodis bolos, Tu sesxi 200 aTasi lari aRebulia  

mimdinare wlis 01.07-dan mimdinare wlis 20.10-de wliuri 20% saprocento  

ganakveTiT da  yovelTviuri daricxvebiT. 

 

7. sesxis ganakveTia  _ wliuri 50%. gansazRvreT 4  TviT gacemuli sesxis 

sidide, Tu dasabrunebeli Tanxaa  310 aTasi lari. procenti ericxeba  

yovelTviurad da  emateba  ZiriTad Tanxas. 

 

8. gamoTvaleT procentis efeqturi ganakveTi, Tu banki anabars    

yovelkvartalurad aricxavs da  amatebs procentebs wliuri 6,5% 

ganakveTiT.   
 

9. 8 aTasi lari Setanil iqna  bankSi 1,5 wliT wliuri 32% saprocento  

sargebliT. ipoveT dagrovebuli jami, Tu procentebis daricxva  xdeba  

yoveli kvartlis bolos. ipoveT kapitalis zrda  yoveli kvartlis 
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bolos. rogor Seicvleba  Sedegi, Tu daricxva  moxdeba  yoveli Tvis 

bolos? 

 

10. 100 aTasi lari Setanil iqna  bankSi 5 wliT wliuri rTuli 36% 

saprocento  sargebliT. ipoveT dagrovebuli jami, Tu procentebis 

daricxva  xdeba: a) yoveli wlis bolos; b) yoveli 6 Tvis bolos; g) 

yovli kvartlis bolos; d) yoveli Tvis bolos. 

 

11. meanabres surs sawyisi Tanxa  gaormagdes 4  wlis Semdeg. ra  wliuri 

nominaluri saprocento  ganakveTi iqneba  misTvis misaRebi, Tu 

procentebis daricxva  xdeba  yoveli kvartlis bolos? 

 

12. firmas esaWiroeba  1 mln. laris  krediti naxevari wliT (eqvsi Tve). erT 

bankSi sTavazoben 15%-ian sesxs martivi procentiT, meoreSi aseve 15%-ians 

- rTuli procentiT. romeli bankidan iqneba  klientisaTvis kreditis 

aReba  ufro  momgebiani? 

 

13. sawarmos esaWiroeba  500 aTasi dolaris moculobis sesxi 2,5 wlis 

vadiT. erTi banki sTavazobs kredits rTuli procentiT 11%-iani 

ganakveTiT; meore ki martivi procentiT 12%-iani ganakveTiT. romeli 

bankis pirobaa  ufro  misaRebi klientisaTvis da  ra  iqneba  misi 

ekonomia  sesxis finansuri danaxarjis gaTvaliswinebiT swori arCevanis 

gakeTebis SemTxvevaSi? 

 

14. 05 .09. 2007-Si banki meanabresTan debs vadiani sabanko  anabris 

xelSekrulebas 21 dRis xangrZlivobiT (anabris dabrunebis avadaa  26. 08. 

2007w.). anabris Tanxaa  _ 15 aTasi lari, saprocento  ganakveTia  _ 15%. 

amasTan, xelSekrulebis Tanaxmad, depozitis moqmedebis vadis TiToeuli 

dRis jamze  daricxuli procentebi anabris Tanxas adideben. 

 

15. gansazRvreT, romeli piroba  warmoadgens ufro  momgebians bankisaTvis 

da  klientisaTvis: 

a) wliuri 30%-iani ganakveTi weliwadSi erTxel daricxviT; 

b) wliuri 25%-iani ganakveTi kvartalSi erTxel daricxviT 

 

16. moqalaqes surs 8 aTasi lari 3 wlis Semdeg gaxdes 12 aTasi lari. ra  

wliuri nominaluri saprocento  ganakveTi iqneba  misTvis misaRebi, Tu 

procentebis daricxva  xdeba: a) yoveli 6 Tvis bolos; b) yoveli 

kvartlis bolos? 

 

17. gansazRvreT 100 f.e. kapitalis 3 TviT ganTavsebis Semosavlianoba  

(rTuli procenti), Tu misi namati Rirebulebaa  110 f. e.  
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18. sakredito  xelSekruleba  iTvaliswinebs 3 Tvis Semdeg 500 aTasi 

dolaris dafarvas. sesxis sawyisi moculoba  450 aTasi dolaria. 

gansazRvreT ganakveTis rTuli procentis sidide. risi toli iqneba  igi 

martivi procentis SemTxvevaSi? 

 

19. meanabrem bankSi gaxsna  200 aTasi dolaris moculobis depoziti, 100 

dRis vadiT da  wliri 13%-iani ganakveTiT. ra  Tanxas miiRebs igi 

a) martivi procentis daricxvis SemTxvevaSi; 

b) rTuli procentis daricxvis SemTxvevaSi. 

 

20. sesxis gacemis romeli variantia  bankisTvis momgebiani: a) wliuri 29% 

yoveli kvartlis bolos daricxviT, Tu b) wliuri 30% yoveli 6 Tvis 

bolos daricxviT? 

 

21. SemoTavazebulia  kreditze saprocento  ganakveTis ori varianti: wliuri 

32% yovelTviuri daricxviTa  da  wliuri 33% yovelkvartaluri 

daricxviT. romeli variantia  misaRebi klientisTvis, Tu procentebis 

gadaxda  xdeba  kreditis dafarvasTan erTad? 

 

22. sesxi gacemulia  4  wliT wliuri 60% ganakveTiT. procenti ericxeba  

yovelwliurad da  emateba  ZiriTad Tanxas. ramdenjer ufro  iafi 

eRireba  sesxi, aRebuli martivi saprocento  ganakveTiT? 

 

23. sawarmo  3 wlis manZilze ricxavda  bankSi  yovelwliurad 40 aTas lars, 

romelsac sakredito  dawesebulebis mier wliuri 10% saprocento  

ganakveTi (weliwadSi orjer) ericxeboda. gansazRvreT Tanxis sidide 

periodis bolos. 

 

24. 2 aTasi lari sididis fuladi saxsrebi ganTavsebulia  anabarze, 

romlebsac procentebi ericxeba  yovelkvartalurad wliuri 16% 

gaangariSebiT da  emateba  ZiriTad Tanxas. gansazRvreT anabris namati 

Rirebuleba, Tu anabris Senaxvis vadaa  9 Tve. 

 

25. meSvide wlis bolos dagrovebuli Tanxaa  240 aTasi lari. ipoveT misi 

dREvandeli Rirebuleba, Tu daricxva  xdeboda: a) yoveli 6 Tvis bolos 

wliuri 30% sargebliT; b) yoveli kvartlis bolos wliuri 40% 

sargebliT. 

 

26. ra  Tanxa  unda  SevitanoT bankSi rTuli wliuri 30% sargebliT, rom 

davagrovoT 50 aTasi lari: a) 6 wlis Semdeg, Tu daricxva  xdeba  yoveli 

wlis bolos; b) 4  wlis Semdeg, Tu daricxva  xdeba  yoveli Tvis bolos? 
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27. ipoveT 40 aTasi laris dRevandeli Rirebuleba, Tu: a) Tu es Tanxa  

miRebuli iqneba  5 wlis 3 Tvis Semdeg; b) es Tanxa  miRebuli iqna  3 wlis 

6 Tvis win; g) es Tanxa  miRebuli iqna  kontraqtis gaformebis momentSi. 

Tanxis ganTavseba  SeiZleba  bankSi wliuri rTuli 36%-iT. 

 

28. Tqven gaqvT 8 aTasi lari. banki gTavazobT wliur rTul 25% sargebels. 

garda  amisa, gTavazoben finansur garigebas, romlis mixedviTac Tqveni 

aqtivi 5 wlis Semdeg gaizrdeba  2,9-jer. romel variants amjobinebdiT? 

 

29. klientma  ganaTavsa  25 aTasi lari bankSi rTuli wliuri 30%-iT. 1 wlis 

9 Tvis Semdeg man gamoitana  8 aTAsi lari, momdevno  3 wlis Semdeg 

Seitana  4  aTasi lari. klientma  angariSi daxura  momdevno  2 wlis 3 

Tvis Semdeg. ipoveT Tanxis sidide daxurvis momentisTvis.  

 

30. mewarmem ganaTavsa  30 aTasi lari bankSi rTuli wliuri 32% sargebliTa  

da  yovelkvartaluri daricxvebiT. 3 wlis 3 Tvis Semdeg man gamoitana  12 

aTasi lari, momdevno  1 wlis 6 Tvis Semdeg Seitana  8 aTasi lari. 

angariSi daixura  momdevno  15 Tvis Semdeg. ipoveT Tanxis sidide 

daxurvis momentisTvis. 

 

31. ra  minimaluri odenobis Tanxa  unda  movaTavsoT depozitze, wliuri 36% 

sargebliT da  yovelkvartaluri daricxvebiT, rom gamovitanoT 9 Tvis 

Semdeg 10 aTasi da  momdevno  18 Tvis Semdeg 20 aTasi lari. 

 

32. mewarmem SeiZina  400 aTasi laris mowyobiloba  kreditSi rTuli wliuri 

20% sargebliT. 2 wlis 6 Tvis Semdeg gadaixada  250 aTasi lari da  

kidev erTi wlis Semdeg man srulad dafara  davalianeba. ipoveT bolos 

gadaxdili Tanxa. 

 

4.4   

 

1. gadasaxadi 4  aTasi lari, 3 Tvis Semdeg gadaxdiT, unda  Seicvalos 5 

Tvis Semdg gadaxdiT. ipoveT axali gadasaxadi, Tu wliuri martivi 

saprocento  sargebelia  36%. 

 

2. 5 aTasi lari gadaxdil unda  yofiliyo  6 Tvis Semdeg. es gadasaxadi 

Secvlili iqna  4800 laris gadasaxadiT. ipoveT gadaxdis dro, Tu am 

finansur operaciaSi gamoiyeneboda  wliuri martivi saprocento  

sargebeli 34%. 
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3. 50 aTasi laris Tamasuqi, 90 dRis Semdeg ganaRdebiT, unda  Seicvalos 

TamasuqiT 120 dRis Semdeg ganaRdebiT. ipoveT Tamasuqis Rirebuleba, Tu 

wliuri saaRricxo  ganakveTia  martivi 36%. 

 

4. gadasaxadebi 4  aTasi lari, 12 aTasi lari da  9 aTasi lari gadaxdil 

unda  iqnes, Sesabamisad, 80, 150 da  210 dRis Semdeg. mxareebis SeTanxmebis 

Sedegad movale gadaixdis samive gadasaxadis jams. ipoveT 

konsolidirebuli gadasaxadis vada, Tu am finansur operaciaSi 

gamoiyeneboda  wliuri martivi 30% ganakveTi. dayvanis momentad 

ganixileT aTvlis momenti. (Cveulebrivi procenti). 

 

5. 20000 lari gadaxdil unda  iqnes 100 dRis Semdeg. igi unda  Seicvalos 

ori gadasaxadiT 30 da  60 dRis Semdeg. pirveli gadasaxadis sididea  12 

aTasi lari. ipoveT meore gadasaxadi, Tu wliuri sargebelia  martivi 

36%. dayvanis momentad ganixileT aTvlis momenti. (Cveulebrivi 

procenti). rogor Seicvleba  Sedegi, Tu dayvanis momentad ganixilavT 

bolo  dRes? 

 

6. kontraqtis pirobis mixedviT, gadasaxadebi 15 aTasi lari, 5 aTAsi lari 

da  10 aTasi lari gadaxdil unda  iqnes, Sesabamisad, 15 aprils, 8 ivniss 

da  20 seqtembers. mxareebi SeTanxmdnen gadaxdis axal wesze: 12 aTasi _ 

25 maiss, 4  aTasi _ 15 ivliss, darCenili davalianeba  daifareba  1 

agvistos. ipoveT bolo  gadasaxadi, Tu wliuri martivi ganakveTia  38%. 

(gamoiyeneT 365/365 meTodi, weliwadi nakiania). dayvanis momentad 

ganixileT 15 aprili. 

 

7. gadasaxadebi 8 aTasi, 15 aTasi da  25 aTasi lari, Sesabamisad, 1 wlis, 2w. 

6Tvis da  3 wlis Semdeg gadaxdebiT, unda  Seicvalos 2 wlis Semdeg 

gadaxdiT. ipoveT es gadasaxadi, Tu wliuri ganakveTia  rTuli 36%. 

 

8. mewarmem SeiZina  momwodeblisgan nedleuli. kontraqtis pirobis 

mixedviT, mewarmem unda  gadauxados kreditors 50 aTasi lari 3 Tvis 

Semdeg, 25 aTasi 9 Tvis Semdeg da  35 aTasi lari 1.5 wlis Semdeg. 

momwodebels dasWirda  fuli da  gadawyvita  kontraqti mihyidos 

safinanso  institutes, romelic iyidis kontraqts im pirobiT, Tu Tavis 

fuls yovelTviurad daericxeba  wliuri rTuli 30% sargebeli. ra  

Tanxas miiRebs momwodebeli, Tu igi gayidis kontraqts: a) kontraqtis 

gaformebis momentSi; b) kontraqtis gaformebidan 2 Tvis Semdeg? 
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4.5  

 

1. naxevar weliwadSi samomxmareblo  kalaTa  gaZvirda  645 laridan 788 

laramde. ipoveT inflaciis tempi: a) yovel 6 TveSi; b) yovel TveSi; g) 

yovel or TveSi. 

 

2. wlis ganmavlobaSi inflaciis saSualo  Tviuri tempia  4%. ipoveT 

inflaciis indeqsi da  tempi: a) kvartalSi; b) 6 TveSi; g) weliwadSi. 

 

3. 10000 lars 3 Tvis ganmavlobaSi ericxeboda  wliuri martivi 30% 

sargebeli. yovelTve fasebi izrdeboda, Sesabamisad, 7%, 5% da  4%-iT. 

ipoveT dagrovebuli Tanxa  inflaciis gaTvaliswinebiT da  realuri 

saprocento  sargebeli. 

 

4. 35 000 laris investiciis Sedegad 3 wlis Semdeg miRebuli iqna  70 000 

lari. inflaciis wliuri tempi iyo, Sesabamisad, 30%, 15% da  20%. ipoveT 

periodis mogebis norma  (procentebSi) infalaciis gaTvaliswinebiT dam 

is gareSe. 

 

5. sami wlis ganmavlobaSi organizacias hqonda  Semdegi maxasiaTeblebi: I-

li wlis bolos 80% mogeba, II-wlis bolos 10% zarali, III-wlis bolos 

60% mogeba. igulisxmeba, rom yvela  Semosavali reinvestirdeba. ipoveT 

periodis mogeba  (procentebSi), Tu wliuri inflaciaa  20%. 

 

6. moqalaqem iyida  saxli 18 aTas kuponad da  5 wlis Semdeg gayida  250 

aTas kuponad. inflaciis wliuri tempi iyo, Sesabamisad, 15%, 20%, 40%, 60% 

da  200%. moigo  Tu waago  moqalaqem da  ramdeni procentiT? 

 

7. 15000 larze 4  kvartlis ganmavlobaSi ericxeboda  martivi procenti 

Semdegnairad: I  kvartalSi – wliuri 38%, II  kvartalSi – wliuri 44%, III  

kvartalSi – wliuri 50%, IV kvartalSi – wliuri 54%. yovel kvartalSi 

inflaciis saSualo  yovelTviuri tempi iyo, Sesabamisad, 1%, 2%, 1.5%, O0.5%. 

ipoveT realuri wliuri saprocento  ganakveTi da  dagrovebuli jami 

inflaciis gaTvaliswinebiT. 

 

4.6  

 

1. moqalaqem bankSi aiReT biznes krediti 3 wlis vadiT, sarecxi manqanis 

SesaZenad, yovelwliuri 1000 laris gadaxdis valdebulebiT wliuri 

12%-is odenobiT. gamoTvaleT moqalaqis mier 3 wlis manZilze 

gadasaxdeli Tanxa  anu 1000 laris anuiteti. 
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2. wlis ganmavlobaSi xdeba  yovelwliurad 1000 laris gadaxda, 

diskontirebis 5 %-iani ganakveTiT. gamoviangariSoT mTeli periodis 

ganmavlobaSi dagrovili Tanxis diskontirebuli Rirebuleba. igi toli 

iqneba  – 3310,1 lari lari. 

 

3. 3 wlis ganmavlobaSi xdeba  yovelwliurad 1000 laris gadaxda, 

diskontirebis 5 %-iani ganakveTiT. gamoviangariSoT mTeli periodis 

ganmavlobaSi dagrovili Tanxis diskontirebuli Rirebuleba. igi toli 

iqneba  – 2 723,25 lari. 

 

4. warmodgenil grafikze asaxulia  1000 dolariani 3 wlianiwliuri 6 %-

iani sabanko  sesxis dafarvis grafiki, ZiriTadi Tanxisa  da  dasafari 

procentis saxiT. gamoiyvaneT yovelwliuri dasafari Tanxis anuiteti da  

SeavseT warmodgenili cxrili. 

 

 

თარიღი 
სესხის  
თანხა 

ყოველთვიური 
გადასახადი 

საპროცენტო 
გადასახადი 

ძირითადი თანხის 
დაფარვა 

ნაშთი 
სესხზე 

1 2 3 4 = 2X0,06 5 = 3 - 4 6 = 2 - 5 

1 
1

000,00 
    

2      

3     0,00 

    1000,00  
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Tavi 5. modelirebis meTodebi 

 
 xSirad  menejeruli gadawyvetilebebis  gamosamuSaveblad ver 

xerxdeba  analitikuri saSualebebis gamoyeneba. am dros mimarTaven 

modelirebis meTodebs, romelic gulisxmobs realuri situaciebis asaxvas 

modelebis gamoyenebiT. modelis saSualebiT SeiZleba  gavaanalizoT 

mocemuli problemis gadawyvetis alternatiuli gzebi, maTi upiratesobani 

da  naklovani mxareebi. modelireba  realobasTan SedarebiT 

eqsperimentirebis efeqturi da  urisko  xerxia. modelirebis procesSi 

gadawyvetilebis mimRebi piri ufro  Rrmad wvdeba  dasmuli problemis 

arsSi. am dros mas SeuZlia  SedarebiT martivi xerxebis gamoyenebiT 

sakmaod rTuli amocana  gadawyvitos.  

modelirebis meTodebi moiTxovs ganmeorebiT qmedebaTa  did 

raodenobasa  da  dros, ris gamoc praqtikul situaciaTa  umravlesobaSi 

mizanSewonilia  kompiuteris gamoyeneba.  

winamdebare TavSi Cven ganvixilavT tipiur sameurneo  amocanebSi 

modelirebis meTodebis gamoyenebis SesaZleblobebs da  konkretul 

magaliTebs. 

 
5.1 imitaciuri modelebi 

 
zogierTi cvladis modelireba  SeiZleba  SemTxveviTi ricxvebis 

gamoyenebiT, romelTa  generireba  xdeba  kompiuteris saSualebiT. 

SemTxveviTi ricxvi warmoadgens diskretul SemTxveviT sidides, 

romelic iRebs mniSvnelobebs 00-99 diapazonSi erTidaigive albaTobebiT. 

qvemoT mogvyavs 50 SemTxveviTi ricxvis generirebis erTi SesaZlo  

varianti: 

 

89 07 37 29 28 08 75 01 21 63 

34 65 11 80 34 14 92 48 83 91 

52 49 98 44 80 04 42 37 87 96 

85 46 51 73 10 83 99 24 49 70 

68 22 13 71 56 35 76 16 69 94 

cxrili 5.1 

imitaciuri modelirebis specifika  swored SemTxveviTi ricxvebis 

gamoyenebaSi mdgomareobs sxvadasxva  sameurneo  situaciis modelirebis 

procesSi. 

magaliTi 5.1. cxrilSi warmodgenilia  kompaniis mier warmoebuli 

produqciis raodenobis monacemebi bolo  erTi Tvis ganmavlobaSi: 

 

saaTSi warmoebuli produqciis raodenoba 3 4 5 6 

procentuli sixSire 15 45 30 10 

cxrili 5.2 
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rogorc vxedavT, romelime konkretul saaTSi kompaniam SeiZleba  

awarmoos 3-dan 6-mde produqciis erTeuli. 3 erTeulis gamoSvebis 

albaToba  Seadgens 15%-s, 4-isa  45 %-s da  a. S. 

am procesis modelirebis mizniT SeiZleba  ganvaxorcieloT 

SemTxveviTi ricxvebis generireba. nebismieri SemTxveviTi ricxvi 00-dan 14-is 

CaTvliT SevusabamoT produqciis 3 erTeulis gamoSvebas, 15-dan 59-mde 4  

erTeulisas da  a. S. magaliTad, Tu `amova~ mniSvneloba  72, es Seesabameba  

produqciis 5 erTeulis warmoebas, radganac igi 60-89 diapazonSia.  

yovelive es Semdegi cxrilis saxiT warmovadginoT: 

 

 

saaTSi warmoebuli  

produqciis raodenoba 
3 4 5 6 

procentuli  

sixSire 
00-14 15-59 60-89 90-99 

cxrili 5.3 

 

amgvarad, SeiZleba  ganvaxorcieloT produqciis gamoSvebis 

raodenobis modelireba  ramdenime saaTisaTvis. qvemoT, cxrilSi moyvanilia  

produqciis gamoSvebis moculobis aTsaaTiani modelirebis Sedegebi:  

 

 

saaTi 
SemTxveviTi 

ricxvi 

gamoSvebis 

moculoba 

1 89 5 

2 07 3 

3 37 4 

4 29 4 

5 28 4 

6 08 3 

7 75 5 

8 01 3 

9 21 4 

10 63 5 

                                            cxrili 5.4 

 

modelirebis procesSi gamoyenebulia  cxrili 5.1-is pirveli striqoni. 

magaliTad, meore saaTisaTvis aRebulia  07  mniSvneloba, rac produqciis 3 

erTeulis gamoSvebas Seesabameba. analogiurad aris miRebuli gamoSvebis 

moculobis sxva  mniSvnelobebic. 

mas Semdeg, rac modelirebis Sedegad miRebulia  garkveuli ricxviTi 

mniSvnelobebi, isini SeiZleba  gamoviyenoT warmoebis procesTan 

dakavSirebuli sxvadasxva  cvladebis gasaanalizeblad. 
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5.2 moTxovnis modelireba  da  maragebis marTva 

 

SemTxveviTi ricxvebis gamoyenebiT SesaZlebelia  ganvaxorcieloT 

moTxovnis modelirebac ama  Tu im saxeobis saqonelsa  Tu momsaxurebaze. 

magaliTi 5.2. garkveuli modelis televizorze moTxovnis procentuli 

sixSiris ganawilebis cxrils aqvs saxe: 

 

yoveldRiuri  

moTxovna 
0 1 2 3 4 

procentuli  

sixSire 
10 22 37 28 3 

                                                             cxrili 5.5 

 

am cxrilisa  da  SemTxveviTi ricxvebis gamoyenebiT, iseve rogorc wina  

magaliTSi, SeiZleba  ganvaxorcieloT moTxovnis modelireba  am modelis 

televizorze: 

 

yoveldRiuri  

moTxovna 
0 1 2 3 4 

SemTxveviTi 

ricxvebi 
00-09 10-31 32-68 69-96 97-99 

                                                              cxrili 5.6 

 

qvemoTmoyvanil cxrilSi ki warmodgenilia  moTxovnis TxuTmetdRiani 

modelirebis Sedegebi, romelSic SemTxveviTi ricxvebis mniSvnelobebi aseve 

cxrili 5.1-dan aris aRebuli: 

 

dRe SemTxveviTi ricxvi moTxovna 

1 89 3 

2 07 0 

3 37 2 

4 29 1 

5 28 1 

6 08 0 

7 75 3 

8 01 0 

9 21 1 

10 63 2 

11 34 2 

12 65 2 

13 11 1 

14 80 3 

15 34 2 

                                                                cxrili 5.7 
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miRebuli modeli SeiZleba  gamoviyenoT sasawyobo  farTobisa  da  

SekveTis moculobis gansazRvrisas danaxarjebis, rentabelobis, an 

amonagebis optimizaciis mizniT. 

saerTod, rodesac SemTxveviTi ricxvebi gamoiyeneba  iseTi cvladebis 

modelirebisaTvis, rogoricaa  moTxovna  da  SekveTis vadebi, SesaZlebelia  

gavaanalizoTY maragebis marTvasTan dakavSirebuli sakiTxebi. kerZod, 

SevafasoT maragebis saSualo  done, SekveTebis sixSire, deficitis 

warmoqmnis SesaZleblobebi da  maragebis marTvasTan dakavSirebuli 

danaxarjebi. 

aviRebT ra  sabazo  monacemebad ukanasknel magaliTSi miRebul 

moTxovnis TxuTmetdRiani modelirebis Sedegebs, qvemoT aRniSnul 

sakiTxebs ufro  dawvrilebiT ganvixilavT sxvadasxva  damatebiTi 

informaciis pirobebSi. 

Tavdapirvelad vigulisxmebT, rom maragebis sawyisi done 

ganisazRvreba  12 televizoriT, mowmdeba  yoveli dRis dasawyisSi da  

rodesac igi 10-ze naklebi an toli aRmoCndeba, xorcieldeba  SekveTa  8 

televizorisagan Sedgenil partiaze, romelic ori dRis ganmavlobaSi 

sruldeba  (mimdinare SekveTis Sesrulebamde axali SekveTa  ar xdeba). 

maragebis marTvis procesis modelirebis es etapi SeiZleba  avsaxoT 

Semdegi cxrilis saSualebiT: 

 

dRe 
maragebis sawyisi 

done 
moTxovna SekveTa 

SekveTis 

Sesruleba 

maragebis 

naSTi 

1 12 3   9 

2 9 0 8  9 

3 9 2   7 

4 7 1  8 14 

5 14 1   13 

6 13 0   13 

7 13 3   10 

8 10 0 8  10 

9 10 1   9 

10 9 2  8 15 

11 15 2   13 

12 13 2   11 

13 11 1   10 

14 10 3 8  7 

15 7 2   5 

                                                                       cxrili 5.8 
 

 maragebis naSTis dasadgenad mocemul dRes sawyisi maragebisa  da  

moTxovnis sxvaobas emateba  Sesrulebuli SekveTa. 

 am modelis mixedviT maragebis saSualo doned miiCneven maragebis 

sawyisi doneebis saSualo  ariTmetikuls: 162/15=10,8. rac SeexebaSekveTebis 

sixSires, rogorc vxedavT, 15 dRis ganmavlobaSi mxolod 3 SekveTa  
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ganxorcielda. yuradReba  mivaqcioT im garemoebas, rom mesame SekveTa  am 

periodis bolosaTvis jer kidev ar aris Sesrulebuli. 

 rodesac moTxovna  mimdinare momentSi Warbobs maragebis dones, 

warmoiqmneba  deficiti, rac arasasurvel movlenas warmoadgens, radganac 

am dros ferxdeba  gayidvebi, rac, Tavis mxriv, zrdis danaxarjebs, auaresebs 

klientebTan urTierTobas da  amcirebs amonagebs. 

 rogorc vxedavT, maragebis donis regulirebis aseTi politika  

konservatulia  da  gamoricxavs deficitebs. amas uzrunvelyofs SekveTebis 

moculobis SedarebiT maRali done, rac zogjer SeiZleba  ar aRmoCndes 

mizanSewonili danaxarjebis TvalsazrisiT. aseT situaciebSi kompania  mzad 

aris gaswios deficitis warmoqmnis garkveuli riski maragebis donis 

SemcirebiT. 

 Tu sxva  faqtorebs ucvlelad davtovebT da  SekveTebs 4  

televizorisagan Sedgenil partiebze gavakeTebT rodesac maragebis donis 

niSnuli 4-ze, an ufro  naklebze Camova,  miviRebT maragebis marTvis 

alternatiul politikas. am procesis modelirebis Sedegebi moyvanilia  

cxrilSi 5.9: 

  

dRe 
maragebis 

sawyisi done 
moTxovna SekveTa 

SekveTis 

Sesruleba 

maragebis 

naSTi 

daukmayofilebeli 

moTxovna 

1 12 3   9  

2 9 0   9  

3 9 2   7  

4 7 1   6  

5 6 1   5  

6 5 0   5  

7 5 3   2  

8 2 0 4  2  

9 2 1   11  

10 1 2  4 3  

11 3 2 4  1  

12 1 2   0 1 

13 0 1  4 3  

14 3 3 4  0  

15 0 2   0 2 

cxrili 5.9 
  

modelidan Cans, rom maragebis marTvis aseTma  politikam SeiZleba  

warmoSvas deficitiT gamowveuli daukmayofilebeli moTxovnebi, rac, Tavis 

mxriv, niSnavs garkveuli sargeblis miRebis SesaZleblobis xelidan 

gaSvebas realizaciidan amonagebis TvalsazrisiT. 

 SevniSnoT, rom modeli ar iTvaliswinebs Seferxebebs moTxovnebis 

dakmayofilebisas (magaliTad, rodesac wina  dRis moTxovna  kmayofildeba  

SekveTis SesrulebiT Sevsebuli maragebis xarjze), Tumca  ufro  

realisturi modelirebiT am garemoebis gaTvaliswinebac SeiZleba. 
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 axla  gavaanalizoT maragebis marTvis procesTan dakavSirebuli 

danaxarjebi Semdegi damatebiTi pirobebiT: televizoris gasayidi fasi 

Seadgens 100 erTeuls, dReSi 1 televizoris SenaxvasTan dakavSirebuli 

danaxarjebi – 5 erTeuls, xolo  deficitiT gamowveuli erTi 

daukmayofilebeli moTxovna  10 erTeulis mogebis SesaZleblobis xelidan 

gaSvebas niSnavs (anu, am dros mogebas unda  davakloT 10 erTeuli). 

yovelive amis gaTvaliswinebiT SeiZleba  SevavsoT cxrili 5.9-is 

monacemebi da  modelirebis Sedegebi Semdegi cxrilis saxiT warmovadginoT: 

 

dRe 

maragebis 

sawyisi 

done 

moTxo-

vna 

gayidu-

lia 

daukmayo-

filebelia 

amona-

gebi 

Senaxvis 

danaxa-

rjebi 

deficitiT 

gamowveuli 

danaxarjebi 

mogeba 

1 12 3 3 _ 300 65 _ 240 

2 9 0 0 _ 0 45 _ - 45 

3 9 2 2 _ 200 45 _ 155 

4 7 1 1 _ 100 35 _ 65 

5 6 1 1 _ 100 30 _ 70 

6 5 0 0 _ 0 25 _ - 25 

7 5 3 3 _ 300 25 _ 275 

8 2 0 0 _ 0 10 _ - 10 

9 2 1 1 _ 100 10 _ 90 

10 1(+4) 2 2 _ 200 5 _ 195 

11 3 2 2 _ 200 15 _ 185 

12 1 2 1 1 100 5 10 85 

13 0(+4) 1 1 _ 100 0 _ 100 

14 3 3 3 _ 300 15 _ 285 

15 0 2 0 2 0 0 20 - 20 

sul: 20 3 2000 325 30 1645 

  

cxrili 5.10 
 

 rogorc vxedavT, mTliani mogeba  damokidebulia  Senaxvis 

danaxarjebsa  da  deficitiT ganpirobebul danakargebze, rasac maragebis 

sawyisi doneebi ganapirobebs. maragebis maRali sawyisi done, erTis mxriv, 

amcirebs deficitis warmoqmnis SesaZleblobebs, magram sagrZnoblad zrdis 

SenaxvasTan dakavSirebul danaxarjebs. 

 saerTod, realuri suraTis miReba  SesaZlebelia  mxolod mas Semdeg, 

rac maragebis sawyisi maRali done realur niSnulze Camova  (Cvens mier 

ganxilul 15 dRian modelSi pirveli deficiti periodis bolos, me-12 dRes 

warmoiqmna). amitom, sasurvelia  modelirebis xangrZlivobis gazrda. 
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5.3 masobrivi momsaxurebis amocanebi 

 
bankebsa  Tu sxva  safinanso  dawesebulebebSi, supermarketebsa  da  

sazogadoebrivi kvebis obieqtebSi, sabileTo  salaroebTan Tu eqimTa  

misaRebebSi garkveul saaTebSi SeiniSneba  adamianTa  momlodine nakadebi, anu 

rigebi. 

nakadebi, romlebic garkveul momsaxurebas elodebian, marto  

pirdapiri gagebiT, cocxali rigebis saxiT ar unda  warmovidginoT. 

sawarmoo  SekveTebi, romlebic grovdeba  menejeris samuSao  magidaze, 

komutatorze Semosuli satelefono  zarebi, an gzajvaredinze SuqniSanTan 

SeCerebuli avtomobilebis kolonac rigebis kategorias ganekuTvneba. 

masobrivi momsaxurebis, anu rigebis Teoria, rogorc mas zogjer 

uwodeben, Seiswavlis moTxovnaTa  (SekveTaTa, klientTa) nakadebs da  maTi 

optimaluri momsaxurebis SesaZleblobebs. am Teoriis gamoyenebiT 

SeiZleba  SevafasoT iseTi mniSvnelovani sidideebi, rogoricaa  rigis 

saSualo sigrZe, rigSi mocdenis  (rigSi dgomis) saSualo  dro  da  masTan 

dakavSirebuli danaxarjebi, momsaxurebis arxebis  (fanjrebis bankebSi an 

sabileTo  salaroebTan, benzogasamarTi mowyobilobebis Sesabamis 

sadgurebSi da  a. S.) saWiro  raodenoba  da  sxv. 

rogorc qvemoT vnaxavT, modelirebis meTodebis gamoyeneba  

SesaZlebelia  masobrivi momsaxurebis amocanebis analizis procesSic. 

 masobrivi momsaxurebis sistemaSi gamoyofen sam ZiriTad komponents 

_ Semaval nakads, rigis disciplinasa  da  momsaxurebis meqanizms. 

praqtikaSi iSviaTad gvxvdeba  situaciebi, rodesac nakads 

regularuli xasiaTi aqvs (anu, roca  winaswar aris cnobili drois 

intervalebi sistemaSi Semosul SekveTebs Soris). SemTxvevaTa  

umravlesobaSi sistemaSi Semaval SekveTaTa  nakads SemTxveviTi da  sakmaod 

rTuli albaTuri buneba  aqvs. 

 SekveTaTa  nakads ewodeba  umartivesi, Tu igi akmayofilebs Semdeg 

sam pirobas: 

1. stacionaroba: SekveTaTa  raodenoba  drois raime periodSi 

damokidebulia  mxolod am periodis sigrZeze da  ara  periodis 

aTvlis momentze; 

2.  damoukidebloba: drois raime momentis Semdeg Semosul SekveTa- 

      Ta  raodenoba  ar aris damokidebuli imaze, Tu ramdeni SekveTa 

      iyo  Semosuli am momentamde; 

3.     ordinaroba: drois mocemul momentSi erTdroulad ori an  

      meti SekveTis Semosvla  SeuZlebelia. 

umartivesi nakadi aRiwereba  puasonis ganawilebiT: 

                ,
!
)()( t

k

k e
k
ttP λλ −=    (k=0,1,2,...)                                       (5.1) 

sadac )(tPk  aris drois (0, t) SualedSi k SekveTis Semosvlis albaToba, 

xolo  λ -ganawilebis maTematikuri lodini da  gviCvenebs, Tu ramdeni 

SekveTa  Semodis sistemaSi saSualod drois erTeulSi. 
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momsaxurebis dro   ki umravles SemTxvevaSi aRiwereba  

eqsponencialuri kanoniT, romlis ganawilebis funqcias aqvs saxe: 

                         ( ) 1 ,tF t e ν−= −                            (5.2) 
sadac ν  gviCvenebs, Tu ramdeni SekveTis momsaxureba  aris SesaZlebeli 

sistemaSi drois erTeulSi saSualod. 

 Tu δ -Ti momsaxurebis dros avRniSnavT, maSin  
                      )()( tFtP =<δ                            (5.3) 

 rigis disciplinis qveS igulisxmeba  SekveTaTa  momsaxurebis 

procesis garkveuli mowesrigeba. 

 yvelaze xSiri gamoyeneba  aqvs rigis disciplinis Semdeg tips: 

pirvel rigSi emsaxurebian sistemaSi pirvel Semosul SekveTas (ase vTqvaT, 

pirveli moxval_pirvels mogemsaxurebian). momsaxurebis aseTi wesrigi 

martivia  modelirebis TvalsazrisiT. 

 gamoiyeneba  momsaxurebis mowesrigebis aseTi tipic: pirvel rigSi 

emsaxurebian bolos Semosul SekveTas (anu, bolos moxval_pirvels 

mogemsaxurebian). magaliTad, warmovidginoT, rom Tqven SedixarT cariel 

liftSi mravalsarTuliani Senobis erTerT maRal sarTulze da  qvemoT 

moZraobisas igi TandaTan ivseba  im adamianebiT, vinc masSi mogvianebiT 

Semodis. Tu momsaxurebas davakavSirebT liftidan gamosvlasTan Senobis 

pirvel sarTulze, rigis aseTi disciplina  SeiZleba  mivakuTvnoT am 

ukanasknel tips. 

 SekveTaTa  momsaxurebis process SeiZleba  sruliad SemTxveviTi 

xasiaTic qondes (magaliTad, Tu momsaxurebad miviCnevT moswavlis 

gamokiTxvas skolebSi maswavleblis mier). 

 zogjer SekveTaTa  mowesrigeba  xdeba  prioritetTa  garkveuli 

sistemis Sesabamisad. am dros SekveTebi iyofa  garkveul kategoriebad da  

xdeba  maTi ranJireba. pirvel rigSi emsaxurebian rangiT yvelaze maRali 

kategoriis SekveTebs. Semdeg gadadian rangiT ufro  dabali kategoriis 

SekveTebis momsaxurebaze da  a. S. (magaliTad, rodesac cdiloben mgzavrTa  

gadarCenas gemis CaZirvis safrTxis dros, maSvel navebSi pirvel rigSi 

xdeba  qalebisa  da  bavSvebis Casxma). 

 momsaxurebis  meqanizmis  qveS  esmiT  uSualod  momsaxure  sistemis  

struqturaTan da  momsaxurebis procedurebTan dakavSirebuli 

maxasiaTeblebis aRwera. igulisxmeba  momsaxurebis arxebis raodenoba, 

funqcionirebis reJimebi, momsaxurebis teqnikuri  SesaZleblobebi da  

proceduraTa  xangrZlivoba. 

 ganasxvaveben momsaxurebis sistemis funqcionirebis paralelur da  

mimdevrobiT reJimebs. 

 pirvel SemTxvevaSi sistemis yvela  arxi gvTavazobs erTidaigive 

tipis momsaxurebas (magaliTad, sportul an kulturul RonisZiebebze 

dasaswrebi bileTebi SeiZleba  erTdroulad ramdenime salaroSi 

iyidebodes). 

 rodesac sistema  Sedgeba  sxvadasxva  tipis momsaxurebis arxebisgan, 

romlebic unda  gaiaros TiToeulma  SekveTam (rogorsac gadis, magaliTad, 
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mza  nakeToba  warmoebis procesSi sxvadasxva  teqnikuri saSualebis 

gamoyenebiT), saqme gvaqvs momsaxurebis mimdevrobiT reJimTan. 

 masobrivi momsaxurebis konkretuli amocanis gaanalizeba, rogorc 

wesi, iwyeba  sistemaSi Semavali nakadis SeswavliT. aRniSnuli nakadis 

intensivobas adgenen modelirebis safuZvelze SemTxveviTi ricxvebis 

gamoyenebiT. 

 magaliTi 5.3 benzogasamarTi sadguris xelmZRvaneloba  amCnevs, rom 

rigebSi xangrZlivi lodinis gamo  klientTa  mniSvnelovani raodenoba  

ikargeba. momsaxurebis zonaSi Semosul avtomobilebze erTkviriani 

dakvirvebis Sedegad miiRes nakadis intensivobasTan dakavSirebuli Semdegi 

monacemebi: 

  

intervali or momdevno 

Semosvlas Soris (wT) 
1 2 3 4 

klientTa procentebi 

 
60 25 10 5 

cxrili 5.11 

 

 cxrilidan Cans, rom sistemaSi konkretuli klientis Semosvlis 

Semdeg arsebobs 60%-iani albaToba  imisa, rom Semdegi klienti Semova  erTi 

wuTis Semdeg, 25%-iani  albaToba  imisa, rom Semdegi klienti Semova  2 wT-is 

Semdeg da  a. S.  

 nakadis intensivobis Sefasebis alternatiuli xerxi mdgomareobs, 

ubralod, drois garkveul intervalSi sistemaSi Semosul klientTa  

daTvlaSi, ise magaliTad, rogorc es naCvenebia  qvemoTmoyvanil cxrilSi: 

 

wuTSi Semosul klientTa raodenoba 0 1 2 

wuTebis procentebi 

 
55 35 10 

                                                                 cxrili 5.12 

 

 SevniSnoT, rom nakadis intensivobis Sesafaseblad upiratesobas 

monacemebis warmodgenis pirvel xerxs aniWeben. 

 nakadis modelirebisaTvis SeiZleba  gamoviyenoT SemTxveviTi ricxvebi 

Semdegi sqemis Sesabamisad: 

  

intervali or momdevno 

Semosvlas Soris (wT) 
1 2 3 4 

klientTa procentebi 60 25 10 5 

SemTxveviTi ricxvebi 

 
00-59 60-84 85-94 95-99 

cxrili 5.13 
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 amgvarad, pirveli 60 SemTxveviTi ricxvi migvaniSnebs erTwuTian 

intervalze or momdevno  Semosvlas Soris, Semdegi 25 ricxvi _ orwuTianze 

da  a. S. 

 qvemo  cxrilSi naCvenebia  pirveli aTi klientis Semosvla  

benzogasamarT sadgurSi. frCxilebSi aRniSnulia   modelirebis procesSi 

gamoyenebuli SemTxveviTi ricxvebi: 

 

klienti intervali Semosvlis dro 

1 3 (89) 3 

2 1 (07) 4 

3 1 (37) 5 

4 1 (29) 6 

5 1 (28) 7 

6 1 (08) 8 

7 2 (75) 10 

8 1 (01) 11 

9 1 (21) 12 

10 2 (63) 14 

                                                              cxrili 5.14 

 

 nebismieri klientis Semosvlis dro  miRebulia  wina  klientis 

Semosvlis droze intervalis xangrZlivobis mimatebiT (aTvla  dawyebulia  

0-dan). cxrilidan Cans, rom pirveli 14  wuTis ganmavlobaSi sadgurSi 10 

klienti Semovida. 

 es informacia  SeiZleba  gamoviyenoT momsaxurebis sxvadasxva  

meTodis analizis procesSi, romelsac momdevno  paragrafSi ganvixilavT.  

 

5.4  momsaxurebis modelebi 

 
imisaTvis, rom gavaanalizoT masobrivi momsaxurebis konkretuli 

amocana, aucilebelia  vflobdeT informacias klientTa  momsaxurebis 

xangrZlivobis Sesaxeb. 

rogorc qvemoT vnaxavT, benzogasamarT sadgurSi Semomaval klientTa  

nakadis wina  paragrafSi miRebuli modelirebis Sedegebis gamoyenebiT 

SeiZleba  Sefasdes masobrivi momsaxurebis sistemisaTvis iseTi 

mniSvnelovani maxasaTeblebi, rogoricaa  rigis sigrZe, rigSi lodinis dro, 

momsaxurebis damatebiTi arxebis saWiro  raodenoba  misi Semcirebis mizniT 

da  amasTan dakavSirebuli danaxarjebi da  Semosavlebi. 

Tavdapirvelad moviyvanoT cxrili, romelSic naCvenebia  klientTa  

momsaxurebis xangrZlivobis monacemebi: 

 

momsaxurebis xangrZlivoba (wT) 2 3 4 5 6 

klientTa procentebi 20 30 20 15 15 

                                                                cxrili 5.15 
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 momsaxurebis xangrZlivobis modelirebisaTvis kvlav gamoviyenebT 

SemTxveviTi ricxvebs Semdegi sqemis Sesabamisad: pirvel 20 SemTxveviT 

ricxvs  (00-19) SevusabamoT momsaxurebis 2 wuTiani xangrZlivoba, momdevno  

30 –s (20-49) – 3 wuTiani da  a. S. (ix. cxrili 5.16) 

cxrili 5.16  

 cxrilSi  5.17  moyvanilia  sadgurSi Semosuli pirveli aTi 

klientis momsaxurebis xangrZlivobebi (frCxilebSi naCvenebia  

modelirebis procesSi gamoyenebuli SemTxveviTi ricxvebi). 

 

 klienti momsaxurebis xangrZlivoba 

1 3 (34) 

2 4 (65) 

3 2 (11) 

4 5 (80) 

5 3 (34) 

6 2 (14) 

7 6 (92) 

8 3 (48) 

9 5 (83) 

10 6 (91) 

                                                     cxrili 5.17   

      rigis sigrZis Sesafaseblad or momdevno  SemosvlaTa  Soris  

drois intervalebi da  momsaxurebis xangrZlivobebi SeiZleba  

gaanalizdes mTlianobaSi ise, rogorc es qvemoTmoyvanil cxrilSia  

naCvenebi (mocemul SemTxvevaSi igulisxmeba, rom momsaxurebis sistema  

erTarxiania): 

klienti 
Semosvlis 

dro 

rigis 

sigrZe 

momsaxurebis 

xangrZlivoba 

momsaxurebis 

dawyebis 

dro 

momsaxurebis 

damTavrebis 

    dro 

1 3 0 3 3 6 

2 4 1 4 6 10 

3 5 2 2 10 12 

4 6 2 5 12 17 

5 7 3 3 17 20 

6 8 4 2 20 22 

7 10 4 6 22 28 

8 11 5 3 28 31 

9 12 5 5 31 36 

10 14 6 6 36 42 

                                                                             cxrili 5.18 

momsaxurebis xangrZlivoba (wT) 2 3 4 5 6 

SemTxveviTi ricxvebi 

 
00-19 20-49 50-69 70-84 85-99 
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rigis sigrZis dasadgenad mocemul momentSi Semosuli klientis 

nomers unda  gamovakloT im klientis nomeri, romelsac am dros 

emsaxurebian (rigis sigrZeSi momsaxurebis procesSi myofi klientis 

CarTva  ar xdeba). magaliTad,  mexuTe klienti sadgurSi Semodis me-7  

wuTs, rodesac momsaxurebis procesSi meore klienti impofeba. amitom am 

momentSi rigis sigrZe 3-is tolia  (rigSi dganan mesame, meoTxe da  mexuTe 

klientebi). 

rodesac klientis Semosvlis dro  emTxveva  romelime wina  

klientis momsaxurebis dawyebis dros (an rac igivea, aRniSnuli 

klientis winas momsaxurebis dros), maSin rigis sigrZis gamosaTvlelad 

bolos Semosuli klientis nomers akldeba  im wina  klientis nomeri, 

romlis momsaxurebac iwyeba  drois am momentisaTvis. magaliTad, 

cxrilidan Cans, rom meSvide klienti Semodis me-10 wuTze, rodesac 

mTavrdeba  meore klientis momsaxureba  da  iwyeba  mesamesi. Sesabamisad, 

rigis sigrZe am momentisaTvis 4-is tolia.  

momsaxurebaze moTxovnis dakmayofilebis mniSvnelovan indikators 

Sesabamisi xelmZRvaneloebisaTvis warmoadgens agreTve klientTa  rigSi 

dgomis saSualo dro. Cven SegviZlia  gavagrZeloT aRniSnuli 

mimarTulebiT analizis procesi, risTvisac wina  cxrils SevavsebT erTi 

svetiT, romelSic naCvenebia  rigSi lodinis dro  TiToeuli 

klientisaTvis: 

 

klienti 
Semosvlis 

dro 

rigis 

sigrZe 

momsaxurebis 

xangrZlivoba 

lodinis

dro 

momsaxurebis 

dawyebis 

dro 

momsaxurebis 

damTavrebis 

    dro 

1 3 0 3 0 3 6 

2 4 1 4 2 6 10 

3 5 2 2 5 10 12 

4 6 2 5 6 12 17 

5 7 3 3 10 17 20 

6 8 4 6 12 20 22 

7 10 4 6 12 22 28 

8 11 5 3 17 28 31 

9 12 5 5 19 31 36 

10 14 6 6 22 36 42 

                                                                              cxrili 5.19 

advili misaxvedria, rom yoveli klientis rigSi lodinis dro  

warmoadgens misi momsaxurebis dawyebisa  da  Semosvlis droTa  sxvaobas. 

modelidan Cans, rom mocemul sadgurSi arasaxarbielo  

mdgomareobaa  im TvalsazrisiT, rom rigis sigrZe swrafad izrdeba, ris 

gamoc aseve swrafad izrdeba  bolos Semosul klientTa  rigSi lodinis 

droc (meaTe klienti magaliTad, momsaxurebas 22 wuTi unda  elodos). 

aseT situaciaSi sakmaod didia  klientTa  dakargvis (igulisxmeba  
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klientebi, romelTac rigSi xangrZliv dgomas urCevniaT momsaxurebis 

gareSe datovon sadguri) albaToba. 

pirveli cxadi gadawyvetileba, romelic SeiZleba  miiRos 

xelmZRvanelobam am dros, mdgomareobs imaSi, rom gazardos 

momsaxurebis arxebis an/da  momsaxure personalis raodenoba. 

sawyis situaciasTan Sedarebis mizniT qvemoT moyvanilia  

momsaxurebis orarxiani modeli, romelSic klientTa  nakadis sadgurSi 

Semosvlis dro  da  maTi momsaxurebis xangrZlivoba  igivea, rac wina, 

erTarxian modelSi: 

 lienti 
Semosvlis 

dro 

rigis 

sigrZe 

momsaxurebis 

xangrZlivoba 

lodinis

dro 

momsaxurebis 

dawyebis 

dro 

momsaxurebis 

damTavrebis 

    dro 

1 3 0 3 0 3 6 

2 4 0 4 0 4 8 

3 5 1 2 3 6 8 

4 6 1 5 2 8 13 

5 7 2 3 1 8 11 

6 8 1 2 3 11 13 

7 10 2 6 3 13 19 

8 11 2 3 2 13 16 

9 12 3 5 4 16 21 

10 14 2 6 5 19 25 

                                                                              cxrili 5.20 

 

am modelis mixedviT erTdroulad SesaZlebelia  ori klientis 

momsaxureba. aviRoT, magaliTad, me-7  klienti. igi Semodis me-10 wuTze. am 

dros emsaxurebian: me-4  klients (momsaxurebis dawyebis dro  merve, 

xolo  damTavrebis – mecamete wuTi) da  me-5 klients (momsaxurebis 

dawyebis da  damTavrebis dro, Sesabamisad, merve da  meTerTmete wuTebi). 

ase, rom am momentisaTvis rigSi imyofebian meeqvse da  meSvide klientebi 

da, Sesabamisad, rigis sigrZe 2-is tolia  (zemoT Cven ukve avRniSneT, rom 

rigis sigrZeSi ar xdeba  im klientebis CarTva, romlebic momsaxurebis 

procesSi imyofebian). 

qvemoT moyvanilia  rigSi lodinis saSualo  dro  da  rigis 

sigrZeebi momsaxurebis erTarxiani da  orarxiani situaciebisaTvis, 

romlebic, rogorc zemoT avRniSneT, sasargeblo  samuSao  indikatorebs 

warmoadgens xelmZRvanelobisaTvis: 

 

situacia lodinis saSualodro (wT) rigis saSualo sigrZe 

erTarxiani 10,5 3,2 avtomobili 

orarxiani 2,5 1,4 avtomobili 

                                                                     cxrili 5.21 
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Tu modelirebis xangrZlivobas gavzrdiT, erTarxian situaciaSi 

lodinis drosa  da  rigis sigrZis swrafi zrdis tendecia  kidev ufro  

SesamCnevi gaxdeboda. 

rogorc mosalodneli iyo, arxis damatebam aRniSnuli 

maCveneblebis mniSvnelobebi Seamcira, Tumca, rogorc cxrili 5.20-dan 

Cans, am situaciaSic SeiniSneba  lodinis droisa  da  rigis sigrZis 

zrdis garkveuli tendecia. 

amgvarad, SeiZleba  davaskvnaT, rom mocemul pirobebSi sami arxi 

uzrunvelyofs sadgurSi Semosul klientTa  normalur momsaxurebas. 

modelirebis safuZvelze SesaZlebelia  Semosavlebisa  da  

danaxarjebis gaanalizebac. rogorc qvemoT vnaxavT, momsaxurebis 

damatebiTi arxebis organizebiT izrdeba  klientTa  raodenoba, 

romelTac SeiZleba  movemsaxuroT da  Sesabamisad, SesaZlo  

Semosavlebic, magram imavdroulad, am process Tan axlavs danaxarjebic. 

amitom arsebobs momsaxurebis arxebis raodenobis garkveuli zRvruli 

done, romlis zemoT misi gazrda  mizanSewonili ar aris. 

gavaanalizoT Cveni modeli Semdegi damatebiTi informaciis 

gaTvaliswinebiT: momsaxure personals xelmZRvaneloba  saaTSi uxdis 5 

dolars, xolo  saSualod erTi klientis momsaxurebas moaqvs 2 

dolaris toli Semosavali. garda  amisa, vigulisxmoT, rom Tu rigis 

sigrZe 2-s aRemateba, klienti uars ambobs momsaxurebaze da  tovebs 

sadgurs. 

Sesabamisi modeli ori momsaxure personalis pirobiT 

warmodgenilia  QqvemoT moyvanili cxrilis saSualebiT: 
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1 3 0 3 0 3 6 2 

2 4 0 4 0 4 8 2 

3 5 1 0 3 6 8 2 

4 6 1 5 2 8 13 2 

5 7 2 3 1 8 11 2 

6 8 1 2 3 11 13 2 

7 10 2 6 3 13 19 2 

8 11 2 3 2 13 16 2 

9 12 2** - - - - - 

10 14 2 6 2 16 22 2 

                                                                                cxrili 5.22 
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cxrilidan Cans, rom me-12 wuTze, rodesac Semodis mecxre klienti, 

rigSi dganan meSvide da  merve klientebi. pirobis Tanaxmad igi tovebs 

sadgurs momsaxurebis gareSe (es cxrilSi `** ” simboloTia  aRniSnuli). 

ocdaori wuTis ganmavlobaSi sadguri moemsaxura  9 klients, ramac 

mas 18 dolaris Semosavali misca. erT saaTSi gadayvaniT es 60/22∙18=49 
dolars Seadgens. Tu gaviTvaliswinebT ori momsaxure personalis 

Sromis anazRaurebas 10 dolaris odenobiT, sadguri saaTSi daaxloebiT 

_  39 dolaris Semosavlis miRebas unda  elodes. 

Tu gavzrdiT modelirebis procesis xangrZlivobas da  

momsaxurebis arxebis raodenobas (rac Cvens SemTxvevaSi momsaxure 

personalis raodenobasTan unda  gavaigivoT), davrwmundebiT, rom 

mocemul pirobebSi oTxi da  meti arxis funqcionireba  Semosavlis 

TvalsazrisiT mizanSewonili ar aris. 

amgvarad, modelirebis meTodebi warmatebiT SeiZleba  iqnes 

gamoyenebuli menejeruli gadawyvetilebebis gamomuSavebis procesSi 

adamianuri da  sxva  saxis damatebiTi resursebis mozidvis 

mizanSewonilobis kuTxiTac. 

saerTod, sistemaSi drois erTeulSi Semosuli da  momsaxurebuli 

klientebis saSualo  raodenobaTa  fardobas uwodeben datvirTvis 

koeficients: 

                                                  λρ
ν

=                                                            (5.4) 

sistemebs, romelTaTvisac 1,ρ >  miuReblad miiCneven, radganac maTSi 

droTa  ganmavlobaSi rigebi usasrulod gaizrdeba  (SevniSnoT, rom 
SemTxveva, rodesac 1,ρ <   ar gamoricxavs rigebs, magram  am dros rigis 
usasrulod zrdis tendecias ar eqneba  adgili). 

datvirTvis koeficientis gamoyenebiT miRebulia  masobrivi 

momsaxurebis sistemis ZiriTad maxasiaTebelTa  Sefasebis Semdegi 

miaxloebiTi formulebi: 

                                                     
2

,
1

m ρ
ρ

=
−

                                                        (5.5) 

                                                        ,
1

n ρ
ρ

=
−

                                                          (5.6) 

                                                         t n t= ⋅                                                              (5.7) 
 

sadac , ,m n t  da t , Sesabamisad, aRniSnavs rigis saSualo  sigrZes, sistemaSi 

myof klientTa  saSualo  ricxvs (momsaxurebis procesSi myof klientTa  

CaTvliT), rigSi lodinisa  da  erTi klientis momsaxurebis saSualo  

drois (advili misaxvedria, rom 
1t
ν

= ). 

 magaliTi 5.4  aviabileTebis salarosTan saaTSi saSualod Semodis 

10 klienti, xolo  erTi klientis momsaxurebis saSualo  dro  5 wuTs 

Seadgens. SevafasoT rigis saSualo sigrZe da  lodinis dro. 
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Cvens SemTxvevaSi 
1
6,

λ =  xolo 1
5

ν = . 

amgvarad,                    
1/ 6 5
1/ 5 6

ρ = =  

(5.6)  - (5.7)-is Tanaxmad 
2 25 6 4,17,

1 36
5 6 5

1 6

5 5 25

m

n

t

ρ
ρ

ρ
ρ

= = ⋅ ≈
−

= = ⋅ =
−

= ⋅ =

 

rogorc vxedavT, lodinis dro  sakmaod didia, rac zrdis 

klientTa  dakargvis albaTobas. amitom, am situaciaSi SeiZleba  daisvas, 

vTqvaT, Semdegi saxis amocana: ramdenarxiani unda  iyos momsaxurebis es 

sistema, rom klientis rigSi lodinis xangrZlivoba  4  wuTs ar 

aRematebodes? 

Tu arxebis saZiebel raodenobas n-iT avRniSnvT, maSin aseTi 

sistemisaTvis 
5
nν = , xolo 1/ 6 5

/ 5 6n n
ρ = = . 

(5.7)-is Tanaxmad, dasmuli amocana  formalurad Semdegnairad 

SeiZleba  Caiweros: 
5 / 6 5 4

1 5 / 6
n

n n
⋅ ≤

−
 

am ukanaskneli utolobis amoxsnis Sedegad miviRebT 1,52n ≥ , rac 
imas niSnavs, rom dasmuli amocanis gadaWras ori arxi uzrunvelyofs. 

marTlac, vTqvaT, n=2, maSin 1/ 6 5
2 / 5 12

ρ = =  

am mniSvnelobis (5.7)-Si CasmiT ki vRebulobT: 
5 /12 5 1,8

1 5 /12 2
t = ⋅ ≈

−
 (wT). 

modelirebis meTodebis gamoyeneba  saSualebas iZleva  davakvirdeT 

sxvadasxva  maCveneblis qcevas da  gaviTvaliswinoT ganusazRvreloba  

iseT cladebTan mimarTebaSi, rogoricaa  samomavlo  moTxovna, 

konkurentTa  fasebi, miwodebis vadebi, myidvelTa  nakadis intensivoba, 

saprocento  ganakveTebi da  sxv. 

garda  amisa, modelis mravaljeradi gamoyeneba  saSualebas iZleva  

gavaanalizoT alternatiuli strategiebi da  maTi zemoqmedeba  

sxvadasxva  faqtorze. modelirebis gareSe iZulebuli viqnebodiT 

garkveuli riskebis fasad sxvadasxva  strategia  Segvemowmebina  

realobaSi. magaliTad, SeiZleba  gavzardoT fasi saqonelze da  

davakvirdeT, Tu rogor imoqmedebs es gayidvebis moculobaze, an, 

SevamciroT momsaxure personali da  davakvirdeT, rogor aisaxeba  es 

klientTa  momsaxurebis doneze. 

kargad damuSavebuli imitaciuri modelis daxmarebiT SedarebiT 

drois mcire monakveTSi SeiZleba  `gavaTamaSoT~ sxvadasxva  situacia  

(yovelgvari riskis gareSe) da  gamovitanoT mniSvnelovani daskvnebi. 
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unda  avRniSnoT, rom rig SemTxvevebSi imitaciuri modeli SeiZleba  

aRmoCndes uaRresad rTuli, Seicavdes cvladebis did raodenobas maTi 

SesaZlo  mniSvnelobebis sagrZnobi variaciebiT. aseTma  sirTulem 

SeiZleba  ganapirobos arasaimedo  monacemebis generireba  da  SecdomaSi 

Seiyvanos menejeri. amitom, mizanSewonilia  modelis SeZlebisdagvarad 

gamartiveba  imisaTvis, rom igi iqces mniSvnelovan praqtikul 

instrumentad. 
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savarjiSoebi: 

 

1. cxrilSi  moyvanilia  aqciis ukugebis yovelkvireuli procentuli 

 cvlilebebi drois garkveuli periodisaTvis: 

 

ukugebis 

procentuli 

cvlileba kviris 

ganmavlobaSi 

-3% -2% -1% 0% 1% 2% 3% 

Sesabamis kviraTa 

procenti drois 

mocemul periodSi 

1

0 
10 20 

2

0 
25 10 5 

 

 SemTxveviTi ricxvebisa  da  cxrilis monacemebis gamoyenebiT 

 SeadgineT aqciis ukugebis procentuli cvlilebis 

 TxuTmetkviriani modeli. gaakeTeT Sesabamisi daskvnebi. 

 

2. cxrilSi  asaxulia   qalaqis saavadmyofos  saswrafo   daxmarebis 

 ganyofilebaSi Semosul pacientTa  intensivoba: 

 

drois intervali 

mimdevrobiT Semosul 

pacientTa Soris (wT) 

2 4 6 8 10 12 14 

SemosvlaTa procenti 

 
5 10 12 23 27 16 7 

 

 Semdeg cxrilSi ki warmodgenilia  klientTa  momsaxurebis drois 

  xangrZlivobis monacemebi: 

 

 

a) moaxdineT pirveli TxuTmeti klientis Semosvlis modelireba  im 

pirobiT, rom maT mxolod erTi morige eqimi emsaxureba; 

b) moaxdineT pirveli TxuTmeti klientis Semosvlis modelireba  im 

pirobiT, rom maT ori morige eqimi emsaxureba. gansazRvreT rigSi 

lodinis saSualo dro  da  rigis saSualo  sigrZe. 

 

3. firmis  sawyobSi  telefonis  saSualebiT  Semodis SekveTebi sami  

 dasaxelebis A, B da  C saqonelze Semdegi intensivobiT: 

 

momsaxurebis 

xangrZlivoba 

(wT) 

10 12 14 16 18 20 22 

pacientTa  

procenti 
15 21 19 17 15 9 4 
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  erTi   zariT   xdeba    mxolod   erTi   saxis  saqonlis  SekveTa.  

  qvemo  cxrilSi moyvanilia  Semosuli zarebis procentebi TiToeuli  

  saxis saqonelze: 

   

 

 

 

   

     moaxdineT  mimdevrobiT  Semosuli  oci  zaris  modelireba  Semdegi            

     informaciis gaTvaliswinebiT: 

a) sawyobi, Cveulebriv, SemkveTs ugzavnis TiToeuli dasaxelebis 

saqonlis 5 erTeuls. Tu maragi aseTi raodenobiT ar aris, 

ubralod, igzavneba  naSTi; 

b) maragebis moculoba  mowmdeba  yovel naxevar saaTSi da  rodesac 

maTi done 10-ze naklebi aRmoCndeba, igzavneba  SekveTebi centralur 

sawyobSi Semdegi zomis partiebze: 

g) 

 

 

 

 

    d) saqonlis miwodeba  xorcieldeba  SekveTis momentidan oTxi saaTis 

       ganmavlobaSi . 

  

 modelirebis safuZvelze SeafaseT maragebis moculobis saSualo 

 done TiToeuli dasaxelebis saqonlisaTvis. 

 

4. cxrilSi moyvanilia  yovelkvireuli moTxovnis Sesabamisi monacemebi 

 garkveuli saxeobis saqonelze sacalo  vaWrobis obieqtisaTvis: 

 

  

 

 

 

a) moaxdineT moTxovnis modelireba  pirveli TxuTmeti kvirisaTvis 

(modelirebis procesSi gamoiyeneT TiToeuli diapazonis 

Sualeduri mniSvnelobebi); 

drois intervali 

mimdevrobiT Semosul 

satelefono zarebs 

Soris (wT) 

4 5 6 7 8 9 10 

Semosuli zarebis 

procenti 
13 7 10 25 23 17 5 

saqonlis dasaxeleba A B C 
Semosuli zarebis 

procenti 
25 55 20 

saqonlis dasaxeleba A B C 
SekveTili partiis 

zoma 
80 120 40 

yovelkvireuli 

moTxovna 
10-14 15-19 20-24 25-29 30-34 

kviraTa procentebi 15 35 25 15 10 



 137 

b) gansazRvreT saSualokvireuli Semosavlebi da  danaxarjebi 

modelirebis Sedegebisa  da  Semdegi monacemebis gaTvaliswinebiT: 

saqonlis Sesyidvis fasi _ 25 dolari; 

saqonlis sacalo fasi   _ 40 dolari; 

SekveTis partiis zoma  _ 50 erTeuli; 

SekveTasTan dakavSirebuli danaxarjebi _ 40 dolari; 

SekveTis wertili _ 40 erTeuli; 

SekveTis  cikli _ 2 kvira; 

SenaxvasTan dakavSirebuli danaxarjebi _ 2 dolari saqonlis 

erTeulze; 

maragebis sawyisi done _ 90 erTeuli; 

deficitiT ganpirobebuli danakargebi _ 10 dolari saqonlis 

erTeulze. 

 

5. erTaderTi  sabileTo   salaro   muSaobs  7   saaTidan 13 saaTamde  

 Sesvenebis gareSe. dakvirvebam aCvena, rom klientTa  saSualo  

 ricxvi dRis ganmavlobaSi Seadgenda  54-s, xolo  momsaxurebis dro  

 saSualod 5 wuTs erT klientze.  

 SevafasoT: 

a) rigis saSualo  sigrZe; 

b) rigSi lodinis dro. 
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Tavi 6. proeqtebis marTva 

  

Tanamedrove etapze sameurneo, samSeneblo, sawarmoo, samecniero-

kvleviTi da samuSaoTa sxva kompleqsebi maTi sirTulis gamo moiTxovs zust 

koordinacias SemsrulebelTa mxridan. sxvadasxva donis xelmZRvanels 

esaWiroeba samuSaoTa Sesrulebaze kontrolis mecnierulad dasabuTebuli 

sistema. 

 aseT sistemas warmoadgens qseluri dagegmvisa da marTvis meTodebi. igi 

pirvelad gamoiyenes aSS-i jer kidev gasuli saukunis 50-iani wlebis bolos 

da Tavdapirvelad iwodeboda rogorc kritikuli gzis meTodi (Critical Path Method). 
 mogvianebiT damuSavda aRniSnuli sistemis mravali modifikacia 

saxelwodebebiT PLANET, COMET, RAMS da sxv. 
 qseluri grafikebis gamoyeneba da qseluri analizi gulisxmobs 

meTodebsa da xerxebs, romlebic saSualebas iZleva proeqtebis marTvis 

procesSi resursebi pirvel yovlisa mivmarToT iqiTken, sadac amis 

aucileblobaa da Tvalyuri mivadevnoT danaxarjebs. 

 rTuli proeqtebi dakavSirebulia aseulobiT operaciebis 

ganxorcielebasTan, amitom am dros umjobesia Sesabamisi programuli 

paketebis gamoyeneba. 

 

6.1 qseluri grafikebis agebis wesebi 

 
 qseluri grafikis elementebs warmoadgens xdomilebebi da samuSaoebi 

(operaciebi). 

 xdomileba – es aris erTi an ramdenime samuSaos Sesrulebis Sedegi 

(faqti). grafikze xdomileba, rogorc wesi, aRiniSneba wrewiriT, an sxva 

geometriuli figuriT (kvadratiT, rombiT da a. S.) da inomreba. 

 samuSaos cnebis qveS esmiT garkveuli sameurneo an teqniologiuri 

procesi, romlis ganxorcieleba saWiroebs dros, materialur da SromiT 

resursebs. magaliTad, samuSaod SeiZleba CaiTvalos saqonlis transporireba 

sawyobidan sawarmoSi. 

 zogjer samuSaod miiCneven iseT processac, romlis ganxorcielebac 

saWiroebs mxolod dros da ar aris dakavSirebuli materialur 

danaxarjebTan (vTqvaT, betonis Srobis procesi). 

 qseluri grafikis agebisas iyeneben agreTve e. w. fiqtiur samuSaoebsac 

(anu fsevdooperaciebs, rogorc maT zogjer uwodeben xolme). isini 

gamoiyeneba samuSaoTa Sesrulebis rigiTobis swori asaxvis mizniT da ar 

saWiroebs dros da aranair resurss. grafikze fiqtiur samuSaos punqtiri 

isriT aRniSnaven. 

 xdomileba dgeba maSin, rodesac misi yvela winmswrebi samuSao 

dasrulebulia da SesaZlebelia  momdevno samuSaoTa dawyeba. am dros 

igulisxmeba, rom xdomileba momentalurad dgeba da xangrZlivoba ara aqvs. 
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 ganasxvaveben xdomilebaTa Semdeg terminologiur nairsaxeobebs: 

 amosavali xdomileba _ Sedegi, romelTanac mimarTebaSi pirobiTad 

miCneulia, rom mas winmswrebi samuSaoebi ara aqvs. 

 damamTavrebeli xdomileba - Sedegi, romelTanac mimarTebaSi pirobiTad 

miCneulia, rom mas ar mosdevs arcerTi samuSao. 

 Sualeduri xdomileba – es aris erTi an ramdenime samuSaos 

SesrulebiT miRwevadi Sedegi, romelic Semdegi samuSaoebis dawyebis 

saSualebas iZleva. 

 sawyisi xdomileba – xdomileba, romelic uSualod win uswrebs 

mocemul konkretul samuSaos. 

 saboloo xdomileba – xdomileba, romelic uSualod mosdevs mocemul 

samuSaos. 

 qselur grafikSi yovelTvis arsebobs erTi amosavali da erTi an 

ramdenime damamTavrebeli xdomileba (am SemTxvevaSi qselur models 

mravalmiznians uwodeben). 

 qseluri grafikebis agebisas aucilebelia davicvaT Semdegi wesebi: 

1. grafikze ar unda iyos e. w. `Cixebi~, anu xdomilebebi, romelTaganac 

arcerTi samuSao gamodis, garda damamTavrebeli xdomilebisa (ix. 

xdomileba 3, nax. 6.1) 

 

 

 

 

 

 

 
 
 
 

nax. 6.1 

 

   aseTi xdomilebebi grafikze SeiZleba aRmoCndes, ubralod, martivi 

Secdomebis gamo, rac aseve iolad SeiZleba gaswordes. Tumca, SeiZleba 

moxdes isec, rom samuSaos Sesruleba, romlis Sedegsac xdomileba 

warmoadgens, srulebiT ar iyo saWiro, an gamorCenilia romelime samuSao, 

romelic unda mosdevdes am xdomilebas. 

 msgavs SemTxvevebSi yuradRebiT unda gaanalizdes kavSirebi da 

damokidebulebebi xdomilebebsa da samuSaoebs Soris. 

2. qselur grafikebSi ar unda iyos xdomilebebic (garda amosavali 

xdomilebisa), romelTac win ar uswrebs Tundac erTi samuSao (ix. 

xdomileba 3 nax. 6.2-ze). 

 

2

1

4

3 5
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nax. 6.2 

aseT xdomilebebis arseboba grafikze, garda SesaZlo Secdomebisa, 

SeiZleba iyos imis Sedegi, rom ar aris gaTvaliswinebuli misi winmswrebi 

samuSaoebi. es ki imas niSnavs, rom magaliTad, xdomileba 3 saerTod ver 

dadgeba da aqedan gamomdinare, ver Sesruldeba samuSao (3,5)-c, romelic 

uSualod mosdevs mas. 

am dros aucilebelia am xdomilebebis winmswrebi samuSaoebis 

gamovlena da maTi qselSi CaTreva. 

3. qseluri grafikebis agebisas ar unda davuSvaT, rom mosazRvre 

xdomilebebi (anu xdomilebebi, romelTac garkveuli samuSao akavSirebs) 

erTmaneTs ukavSirdebodes ori an meti samuSaoTi, rasac SeiZleba 

adgili hqondes samuSaoTa paraleluri Sesrulebisas. Tu aRniSnul 

faqts ar gamovasworebT, aman SeiZleba gamoiwvios gaugebroba, radganac 

or an met samuSaos erTidaigive aRniSvna eqnebaT (samuSaos aRniSnaven 

naturalur ricxvTa wyviliT, romelTaganac pirveli aRniSnavs samuSaos 

sawyisi xdomilebis, xolo meore – saboloo xdomilebis nomrebs). 

msgavs SemTxvevebSi mizanSewonilia SemovitanoT damatebiTi xdomileba da 

gamoviyenoT fiqtiuri samuSao, rogorc es nax. 6.3-zea naCvenebi. 

 

 

 

 
 
 

nax. 6.3 

 

4. qseli ar unda Seicavdes Caketil ciklebs, anu samuSaoTa garkveul 

 mimdevrobas, romelic romelime xdomilebas Tavis TavTan akavSirebs (nax.  

 6.4) 

 

 

 

 
                 nax. 6.4 

3 5

53

4

2

2
1

1

2

3

4

5
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  msgavsi SemTxveva, rogorc wesi, warmoadgens Secdomebis Sedegs, radganac 

igi winaaRmdegobaSi modis samuSaoTa erTmaneTTan kavSiris logikasTan. 

5. Tu romelime samuSaos dawyeba SesaZlebelia uSualod misi winmswrebi 

samuSaos dasrulebamde, maSin es samuSao unda gamoiyos Sualeduri 

xdomilebiT, ise, rogorc es qvemoTmoyvanil naxazzea naCvenebi: 

 
 
 
 
 
 
 
 
 

nax. 6.5 

 mocemul naxazze asaxulia is garemoeba, rom (3,5) da (3,6) samuSaoebis 

dawyeba SesaZlebelia mxolod mas Semdeg, rodesac mTlianad dasruldeba (2,3) 

samuSao, xolo (3,4)-isa mis dasrulebamde, rac xdomileba 3’-iT aris 

gamoyofili. 

6. Tu romelime samuSaos Sesrulebisas aucilebelia uSualod misi yvela 

winmswrebi, xolo sxva samuSaosaTvis sakmarisia mxolod erTi an 

ramdenime winmswrebi samuSaos Sesruleba, maSin unda SemovitanoT 

damatebiTi xdomileba da fiqtiuri samuSao (nax. 6.6) 

       
 
 
 
 
 
 

 

nax. 6.6 

6

4

321 5

5 

3 

4 2 

1 

2 3 4

1 3' 5

1 2 3 3

5

6

4
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am naxazze asaxulia is garemoeba, rom (3,5) samuSaos Sesasruleblad 

aucilebelia Sesruldes rogorc (1,3), aseve (2,3) samuSaoc, xolo (3,4)-Tvis 

sakmarisia mxolod (2.3) samuSaos Sesruleba. xdomileba 3’ damatebiT 

xdomilebas, xolo (3,3’) - fiqtiur samuSaos warmoadgens. 

7. Tu qseluri grafiki xdomilebaTa Zalian did raodenobas Seicavs, maSin 

xelmZRvanelobis garkveuli donisaTvis mosaxerxebeli SeiZleba 

aRmoCndes grafikis iseTi gamsxvileba, rogoric qvemoTmoyvanil 

naxazzea naCvenebi: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 

 

nax. 6.7 
 

 saerTod, rTuli proeqtebis qseluri grafikebis agebisas miRebulia 

blokuri midgoma, anu Tavdapirvelad igeba kerZo grafikebi, romlebic 

moicavs samuSaoTa mTliani kompleqsis garkveul nawils, xolo Semdeg xdeba 

maTi `Sekvra~. 

 konkretuli qseluri grafikis asagebad aucilebelia vicodeT 

samuSaoTa sruli CamonaTvali da maTi erTmaneTTan damokidebuleba 

rigobiTobis TvalsazrisiT. 

5 

6 

9

8 
10

7 

5 10
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 magaliTi 6.1 cxrilSi moyvanilia sawarmos gafarToebasTan 

dakavSirebuli samuSaoTa CamonaTvali da maTi rigobiToba: 
 
 
 

samuSaos dasaxeleba da aRniSvna 
winmswrebi 

samuSaoebi 

axali farTis dagegmva                  (A) 

 
- 

droebiT SenobaSi gadasvla             (B) 
 

A 

axali Senobis ageba                      (C) 
 

A 

personalis momzadeba                    (D) 

 
B 

danadgarebis dadgma                      (E) 
 

C 

axal SenobaSi gadasvla                  (F) 
 

D, E 

                                                                           cxrili 6.1 

  

Sesabamis qselur grafiks eqneba Semdegi saxe: 

 

 

 

 
 D 
                                                      B 
 A 
                                                                   F 
 

 C E 
 

 

 

nax. 6.8 

 

 mocemul da Semdeg qselur grafikebze samuSaoebi aRniSnuli iqneba 

laTinuri asomTavruli asoebiT. rac Seexeba maTi naturalur ricxvTa 

wyviliT aRniSvnas _ es, ubralod, warmoadgens procesis kompiuterizaciis 

aucilebel pirobas. 

1 2 

3 

4 

5 6 



 144

 fiqtiuri samuSaos Semotanis mizanSewonilobis sailustraciod 

ganvixiloT qseluri grafikis agebis kidev erTi  

 magaliTi 6.2 cxrilSi warmodgenilia samuSaoTa garkveuli kompleqsis 

CamonaTvali da rigobiToba: 

 

samuSaoTa 

CamonaTvali 

winmswrebi 

samuSaoebi 

A - 

B - 

C B 

D A 

E A, C 
                                             cxrili 6..2 

 

 SevadginoT Sesabamisi qseluri grafikis Semdegi varianti: 

 

        D 
 AA 
 

 

 B E 
 

 C 
 

 

nax. 6.9 

  

rogorc vxedavT, am grafikidan ar Cans, rom E samuSaos win uswrebs A 
samuSaos. 

qvemoT, moyvanilia qseluri grafikis swori varianti, romelzec 

fiqtiuri A(2,4) samuSaos daxmarebiT asaxulia is garemoeba, rom A A-c E 
samuSaos winmswrebi samuSaoa: 

 D 
 A 
 

 

 E 
 B 
 
 C 
 

nax. 6.10 

1 

2 

3 

5 

4 

1 

2 5 

4 3 
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6.2 qseluri grafikis ZiriTadi droiTi parametrebi 

da maTi gaangariSeba 
 

 proeqtis marTvis procesSi metad mniSvnelovania proeqtis saerTo 

xangrZlivoba. qseluri grafikis daxmarebiT misi gamoTvla SesaZlebelia im 

pirobiT, Tu cnobilia proeqtis gansaxorcieleblad aucilebeli yvela 

samuSaos xangrZlivoba. 

 qseluri grafikis umniSvnelovanes parametrs kritikuli gza 

warmoadgens. saerTod, gzas qselur grafikSi uwodeben samuSaoTa (isarTa) 

nebismier mimdevrobas, romelic romelime or xdomilebas erTmaneTs 

ukavSirebs. amasTan, gzas, romelic akavSirebs amosaval da damamTavrebel 

xdomilebebs sruli, xolo yvela sxvas – arasruli gza ewodeba.  

srul gzas, romelsac yvelaze didi xangrZlivoba aqvs (gzis 

xangrZlivoba masSi Semaval samuSaoTa xangrZlivobebis jamis tolia) 

kritikuli gza, xolo samuSaoebsa da xdomilebebs, romlebic kritikul 

gzaze mdebareobs, Sesabamisad, kritikuli samuSaoebi da kritikuli 

xdomilebebi ewodeba. qselur grafikze kritikuli gzis samuSaoebs 

gamsxvilebuli isrebiT, an raime sxva aRniSvnebiT gamoyofen xolme. 

qselur grafikSi CarTuli yvela xdomilebisaTvis  iangariSeba Semdegi 

maCveneblebi: 

xdomilebis dadgomis adreuli vada  ( )t iα  , romelic axasiaTebs ama Tu 

im xdomilebis SesaZlo dadgomis yvelaze adreul moments. radganac yoveli 

xdomileba warmoadgens konkretuli samuSaos, an samuSaoTa jgufis 

Sesrulebis Sedegs, xolo isini, Tavis mxriv sxva xdomilebebs mosdevs, misi 

dadgomis vadas gansazRvravs yvelaze grZeli (xangrZlivi) gza amosavali 

xdomilebidan mocemul xdomilebamde. 

xdomilebis dadgomis gviani vada  ( )t iϖ , axasiaTebs am xdomilebis 

SesaZlo dadgomis dasaSvebi vadebidan yvelaze gvian moments. 

Tu dadgenilia damamTavrebeli xdomilebis dadgomis vada, romelic 

samuSaoTa mTeli kompleqsis Sesrulebis Sedegs warmoadgens, maSin yoveli 

Sualeduri xdomileba ar SeiZleba dadges gansazRvrul vadaze ufro gvian. 

swored es momenti warmoadgens mocemuli xdomilebis dadgomis zRvrulad 

dasaSveb vadas. 

xdomilebis dadgomis drois rezervi   ki  ganisazRvreba rogorc am 
xdomilebis dadgomis gviani da adreuli vadebis sxvaoba: 

( ) ( ) ( )wr i t i t iα= −                                                        (6.1) 
 

Tu cnobilia xdomilebaTa aRniSnuli maCveneblebi, maSin qseluri 
grafikis yoveli  ( , )i j  samuSaosaTvis SeiZleba gamovTvaloT Semdegi 

parametrebi: 
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samuSaos dawyebis adreuli vada, romelic ganisazRvreba misi sawyisi 

xdomilebis dadgomis momentiT adreul vadaSi: 

                                        ( , ) ( )t i j t iβ
α α=                                                        (6.2) 

 
samuSaos dawyebis gviani vada  ganisazRvreba misi saboloo xdomilebis 

dadgomis gviani vadidan samuSaos xangrZlivobis gamoklebiT: 

                                                   ( , ) ( ) ( , )t i j t j t i jβ
α α= −                                                 (6.3) 

 
xolo samuSaos damTavrebis  adreuli vada – misi sawyisi xdomilebis 

adreul vadaze samuSaos xangrZlivobis damatebiT: 

                                                  ( , ) ( ) ( , )ft i j t i t i jα α= −                                                 (6.4) 
 

  samuSaos damTavrebis  gviani vada emTxveva misi saboloo xdomilebis 

dadgomis gvian vadas : 

                                                      ( , ) ( )f
w wt i j t i=                                                       (6.5) 

 
mosaxerxebelia amosavali xdomilebis dadgomis adreul vadad 

miviCnioT 0, xolo yoveli momdevno (i-uri) xdomilebis dadgomis adreul 

vadas gansazRvravs maqsimaluri xangrZlivobis gza amosavali xdomilebidan 

mocemul xdomilebamde. aRniSnuli xangrZlivoba Semdegi formuliT SeiZleba 

viangariSoT: 

                                   }{( ) max ( ) ( , )
i

t j t i t i jα α= +                                             (6.6) 

 
damamTavrebeli xdomilebis dadgomis gviani vada emTxveva misi dadgomis 

adreul vadas, xolo nebismieri wina (i-uri) xdomilebis dadgomis gviani vada 

gamoiTvleba formuliT: 

                                                  }{( ) min ( ) ( , )w wj
t i t j t i j= −                                             (6.7) 

 
SeiZleba iTqvas, rom faqtiurad, am SemTxvevaSic mocemuli da 

damamTavrebeli xdomilebebis damakavSirebeli maqsimaluri xangrZlivobis 

gza gansazRvravs xdomilebis dadgomis gvian vadas im TvalsazrisiT, rom igi 

SeiZleba miviRoT, Tu damamTavrebeli xdomilebis gvian vadas gamovaklebT 

aRniSnul xangrZlivobas. 

SevniSnoT, rom (6.6) da (6.7) formulebiT warmoebuli gamoTvlis 

procesebi, Sesabamisad, cnobilia saxelwodebiT `pasi win~ da `pasi ukan~. 

qselur grafikebze xdomilebaTa aRmniSvnel geometriul figurebSi 

xdomilebis nomeri, misi dadgomis adreuli da gviani vadebi Caiwereba ise, 

rogorc es 6.11 naxazzea naCvenebi: 
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i  
 

( )t iα  ( )wt i  

nax. 6.11 

 

samuSaoebs SeiZleba hqondes drois rezervebi Sesasruleblad. 

ganasxvaveben rezervebis Semdeg nairsaxeobebs: 

drois sruli rezervi -  es aris drois maqsimalurad SesaZlebeli 

maragi im pirobiT, rom aseTi Seferxebis Sedegad mocemuli samuSaos 

saboloo xdomileba dadgeba araugvianes misis gviani vadisa. igi Semdegi 

formuliT gamoiTvleba: 

[ ]1( , ) ( ) ( ) ( , )wr i j t j t i t i jα= − +                                              (6.8) 
 

 sruli rezervi gviCvenebs samuSaos maqsimalur SesaZlo Seferxebas, 

romlis drosac samuSaoTa mTeli kompleqsis Sesrulebis vadas safrTxe ar 

emuqreba. 

 drois Tavisufali rezervi -  es aris drois maragi, romelic SeiZleba 

gvqondes samuSaos Sesasruleblad im pirobiT, rom misi sawyisi da saboloo 

xdomilebebi dgeba adreul vadebSi: 

                                                    [ ]2 ( , ) ( ) ( ) ( , )r i j t j t i t i jα α= − +                                             (6.9) 

 
 es rezervi gviCvenebs samusaos maqsimalur SesaZlo Seferxebas, romlis 

drosac momdevno samuSaoebis dawyebisa da samuSaoTa mTeli kompleqsis 

Sesrulebis vadebs safrTxe ar emuqreba.  

drois damoukidebeli rezervi -  es aris drois maragi, romelic SeiZleba 

gvqondes  im pirobiT, rom samuSaos sawyisi da saboloo xdomilebebi dgeba 

gvian vadebSi: 

                                           [ ]3( , ) ( ) ( ) ( , )w wr i j t j t i t i j= − +                                           (6.10) 

 
drois es rezervi gviCvenebs Tu ramden xans SeiZleba maqsimum 

Seferxdes samuSao, rom safrTxe ar daemuqros samuSaoTa mTeli kompleqsis 

Sesrulebis, momdevno samuSaoebis dawyebis an wina samuSaoebis damTavrebis 

vadebs. 

albaT gasagebia, rom xdomilebebs, romlebic kritikul gzaze 

mdebareobs, drois rezervi ar gaaCnia. 

Tu raime samuSaos sawyisi da saboloo xdomilebebi kritikul 

xdomilebebs warmoadgens, es jer kidev ar niSnavs imas, rom igi kritikul 

gzaze mdebareobs. 

SevniSnoT agreTve, rom qseluri grafiki SeiZleba erTze met kritikul 

gzas Seicavdes. 
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magaliTi 6.3 qvemoTmoyvanil naxazze warmodgenilia samuSaoTa 

garkveuli kompleqsis qseluri grafiki. isrebze aRniSnulia Sesabamis 

samuSaoTa xangrZlivobebi dReebSi: 

 

 8 

 

                  4                   10         12 10 

                                                         
 7 6 
    2                               
                                                               4 
                                       3 
 
    2                                5 

 

 7 

 2 

                6 

nax. 6.12 

gamovTvaloT xdomilebebisa da samuSaoebis droiTi parametrebi, 

ganvsazRvroT kritikuli gza da samuSaoTa mTeli kompleqsis Sesrulebis 

xangrZlivoba. 

mosaxerxebelia 6.1-6.10 formulebis gamoyenebiT warmoebuli gamoTvlebis 

Sedegebi Semdegi cxrilis saxiT warmovadginoT: 

 
 

samuSao samuSaos 
xangrZlivoba 

dawyebis 
adreuli 

vada 

dawyebis 
gviani 
vada 

damTavrebis 
adreuli 

vada 

damTavrebis 
gviani 
vada 

drois 
sruli 
rezervi 

drois 
Tavisufali 

rezervi 

drois 
damoukidebeli 

rezervi 

(1,2) 4 0 0 4 4 0 0 0 
(1,2) 2 0 20 2 22 20 0 20 
(1,2) 7 0 7 7 14 7 7 7 
(1,2) 10 4 4 14 14 0 0 0 
(1,2) 2 4 18 12 26 20 14 14 
(1,2) 7 2 22 9 29 20 8 0 
(1,2) 6 2 25 8 31 23 11 3 
(1,2) 3 14 26 17 29 12 0 12 
(1,2) 12 14 14 26 26 0 0 0 
(1,2) 6 14 30 20 36 16 16 16 
(1,2) 2 17 29 19 31 12 0 0 
(1,2) 4 17 32 21 36 15 15 3 
(1,2) 10 26 26 36 36 0 0 0 
(1,2) 5 19 31 24 36 12 6 0 

cxrili 6..3 

2

41

6

8

5

3 7
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 Tavis mxriv, am ukanasknelSi moyvanili parametrebi gaangariSebulia 

xdomilebaTa dadgomis adreuli da gviani vadebis gaTvaliswinebiT. kerZod, 

(6)-is Tanaxmad : 

 

{ } { }
{ } { }
{ }

(1) 0;
(2) (1) (1, 2) 0 4 4;
(3) (1) (1,3) 0 2 2;
(4) max (1) (1, 4); (2) (2, 4) max 0 7;4 10 14;

(5) max (3) (3,5); (4) (4,5) max 2 7;14 3 17;

(6) max (2) (2,6); (4) (4,6) max 4 8;

t
t t t
t t t
t t t t t

t t t t t

t t t t t

α

α α

α α

α α α

α α α

α α α

=

= + = + =

= + = + =

= + + = + + =

= + + = + + =

= + + = +{ }
{ } { }
{ }

{ }

14 12 26;

(7) max (3) (3,7); (5) (5,7) max 2 6;17 2 19;

(8) max (4) (4,8); (5) (5,8); (6) (6,8); (7) (7,8)

max 14 6;17 4;26 10;19 5 36;

t t t t t

t t t t t t t t t
α α α

α α α α α

+ =

= + + = + + =

= + + + + =

= + + + + =

 

(7)-is gamoyenebiT ki vRebulobT: 

{ } { }
{ }

{ }

2

2

(8) (8) 36;
(7) (8) (7,8) 36 5 31;
(6) (8) (6,8) 36 10 26;

(5) min (7) (5,7); (8) (5,8) min 36 4;31 2 29;

(4) min (8) (4,8); (6) (4,6); (5) (4,5)

min 29 3;36 6;26 12 14;

(3)

w

w w

w w

w w w

w w w w

w

t t
t t t
t t t

t t t t t

t t t t t t t

t

α= =

= − = − =

= − = − =

= − − = − − =

= − − − =

= − − − =

= { }
{ }

{ }
{ }

{ }
{ }

min (7) (3,7); (5) (3,5)

min 31 6;29 7 22;

(2) min (6) (2,6); (4) (2, 4)

min 26 8;14 10 4;

(1) min (2) (1, 2); (4) (1, 4); (3) (1,3)

min 22 2;14 7;4 4 0;

w w

w w w

w w w w

t t t t

t t t t t

t t t t t t t

− − =

= − − =

= − − =

= − − =

= − − − =

= − − − =

 

magaliTad, (3,5) samuSaos sruli rezervi (6,8)-is Tanaxmad 

[ ]1(3,5) (5) (3) (3,5) 29 (2 7) 20wr t t tα= − + = − + =  
es imas niSnavs, rom (3,5) samuSaos Sesruleba SesaZlebelia ara 7 dReSi, 

aramed 27 (20+7) dReSi ise, rom samuSaoTa kompleqsis Sesrulebis vada ar 

dairRveva. 

ra Tqma unda, es ukiduresi vadaa, radganac misi erTi dRiT darRvevac 

ki safrTxes Seuqmnis damamTavrebeli me-8 xdomilebis dadgomas da aqedan 

gamomdinare, samuSaoTa mTeli kompleqsis Sesrulebis vadas. 

igive samuSaos Tavisufali rezervi (6.9)-is Tanaxmad iqneba: 

[ ]2 (3,5) (5) (3) (3,5) 17 (2 7) 8r t t tα α= − + = − + =  
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rac Seexeba damoukidebel rezervs, igi am samuSaos ara aqvs, raSic 

davrwmundebiT, Tu gamoviyenebT (6.10) formulas: 

[ ]3 (3,5) (5) (3) (3,5) 29 (22 7) 0w wr t t t= − + = − + =  
(6,1) formulis gamoyenebiT advilad gamoiTvleba TiToeuli xdomilebis 

drois rezervi: 

(1) (1) (1) 0 0 0;
(2) (2) (2) 4 4 0;
(3) (3) (3) 22 2 20;
(4) (4) (4) 14 14 0;
(5) (5) (5) 29 17 12;
(6) (6) (6) 26 26 0;
(7) (7) (7) 31 19 12;
(8) (8) (8) 36 36 0;

w

w

w

w

w

w

w

w

r t t
r t t
r t t
r t t
r t t
r t t
r t t
r t t

α

α

α

α

α

α

α

α

= − = − =

= − = − =

= − = − =

= − = − =

= − = − =
= − = − =

= − = − =

= − = − =

 

amgvarad, kritikuli gza gadis xdomilebebze 1, 2 , 4, 6 da 8, romelTa 

drois rezervebi nulis tolia. kritikuli gzis xangrZlivoba Seadgens 36 

dRes, rac imavdroulad samuSaoTa mTeli kompleqsis Sesrulebis vadas 

warmoadgens. 

yvela Catarebuli gaangariSebis Sedegi asaxulia qvemoTmoyvanil 

qselur grafikze: 

 8 

 

 

 

        4  10 

 

 

 

 

   

 

2 5 

 

   

 

 

 6 

 

nax. 6.13 
 
 
 

2 
4    4 

1 
0     0 

7 
19   31 

3 
2   22 

8 
36   36 

6 
26   26

4 
14   14

5 
17   29
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6.3  gantis grafiki. resursebis 
 dagegmva 

 
 proeqtis marTvisa da resursebis dagegmvis procesSi gansakuTrebiT 

mosaxerxebelia gantis grafikis gamoyeneba, romelic ramdenadme 

gansxvavebulad asaxavs samuSaoTa erTobliobas.  

 es grafiki saSualebas iZleva dadgindes, Tu ra samuSaoebi warmoebs 

drois nebismier momentSi, rac exmareba xelmZRvanelobas gansazRvros 

aucilebeli resursebi maT Sesasruleblad. 

 dagegmili grafikis Sesrulebis procesSi resursebis ganawilebis 

variantebis gasaanalizeblad mosaxerxebelia maTi histogramiT asaxva. 

 gantis grafikis agebisas horizontalur skalaze gadaizomeba mTeli 

proeqtis xangrZlivobis mniSvnelobebi. Semdeg erT xazze gadaideba yvela 

kritikuli samuSao. yvela sxva samuSao gadaideba calke horizontalur 

xazebze maTi dawyebis adreuli vadis, xangrZlivobisa da drois sruli 

rezervis (igi punqtiri wiriT aRiniSneba) gaTvaliswinebiT. monakveTebis 

dasawyissa da boloSi iwereba Sesabamis xdomilebaTa nomrebi. 

 qvemoTmoyvanil naxazze warmodgenilia wina paragrafSi ganxiluli 

magaliTis Sesabamisi gantis grafiki: 

 

0_._._._._5_._._._._10_._._._._15_._._._._20_._._._._25_._._._._30_._._._._35 
 
1_____ 2_______________ 4______________________6______________ 8 
1__3_._._._._._._._._._._._._._._._._._._._._._._._. 
1__________4_._._._._._._._. 
             2_____________6_._._._._._._._._._._._._._._._._._._._._._._._ 
      3_________5_._._._._._._._._._._._._._._._._._._._._._._._ 
      3________7_._._._._._._._._._._._._. 
                                               4______ 5._._._._._._._._._._._._. 
                                               4__________8._._._._._._._._._._._._._._._._._._.. 
                                                              5__7._._._._._._._._._._._._._._. 
                                                              5_____8._._._._._._._._._._._._._._._._._. 
                                                                    7_______8._._._._._._._._._._._._._._ 

nax. 6.14 

 

TiToeuli samuSaos Sesasruleblad garkveul vadebSi aucilebelia 

Sesabamisi resursebis gansazRvruli raodenoba. simartivisaTvis vigulisxmoT, 

rom bolo grafikze moyvanili samuSaoTa mTeli kompleqsis 

gansaxorcieleblad SeiZleba gamoviyenoT erTidaigive profesionaluri unar-

Cvevebis mqone personali. samuSaoTa Sesasruleblad aucilebeli muSaxelis 

raodenoba warmovadginoT Semdegi cxrilis saxiT: 
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samuSao saWiromuSaxeli 

(1,2) 2 
(1,3) 1 
(1,4) 3 
(2,4) 4 
(2,6) 2 
(3,5) 3 
(3,7) 1 
(4,5) 2 
(4,6) 3 
(4,8) 2 
(5,7) 1 
(5,8) 2 
(6,8) 4 
(7,8) 1 

          cxrili 6..4 
muSaxelis moTxovnis am ukanasknel cxrilSi moyvanili monacemebi 

avsaxoT histogramaze ise, rogorc es qvemoTmoyvanil naxazzea naCvenebi: 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 6.15 

rogorc vxedavT, muSaxelze moTxovnis `piks~ adgili aqvs me-3 dRidan 

me-12 dRis CaTvliT da igi 19 erTeuls Seadgens. 

aRniSnuli `pikis~ daweva SesaZlebelia erTi an ramdenime samuSaos 

daZvriT maTi drois sruli rezervebis gaTvaliswinebiT (advili misaxvedria, 

rom nebismieri kritikuli samuSaos daZvris SemTxvevaSi aucileblad 

dairRveva proeqtis Sesrulebis vada). 

ase, magaliTad, (3,5)  samuSaos drois sruli rezervi 20 dRes Seadgens 

(ix. cxrili 6.3). es ki imas niSnavs, rom nacvlad me-3 dRisa, misi dawyeba 22-e 

dRes SeiZleba da am dros proeqtis Sesrulebis 36 dRiani vada ar dairRveva. 

aRniSnuli samuSaos 20 dRiT daZvra, cxadia, garkveul koreqtivebs Seitans 

histogramaSi. koreqtirebul histogramas eqneba Semdegi saxe: 

  

saWiro 
muSaxeli 

dReebi 

(1,2) 
(1,3) 
(1,4) 

(1,2) 
(1,4) 
(2,4) 
(2,6) 
(3,5) 
(3,7) 

(2,4) 
(4,6) 
(4,5) 
(4,8) 

(4,6) 
(4,8) 
(5,7) 
(5,8) 
(7,8)

(4,6) 
(6,8) 

5 10 15 20 25 30 35 
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nax. 6.16 

 

am histogramidan naTlad Cans, rom `piki~ igive dReebze modis, magram 

man 3 erTeuliT daiwia. 

`pikis~ dawevis da resursebis gaTanabrebis aRwerili procesi calsaxa 

ar aris da zogjer SeiZleba mizanSewonilic ar iyos. am dros 

gaTvaliswinebuli unda iqnes rogorc momuSaveTa gansxvavebuli profesiuli 

unar-Cvevebi da kvalifikacia, aseve proeqtis finansuri mxarec (magaliTad, 

organizacisaTvis SeiZleba ufro momgebiani iyos angariSsworebebi awarmoos 

mogvianebiT, vidre Tanabrad gaanawilos finansuri resursebi proeqtis vadis 

sazRvrebSi). 

bunebrivia, aqtualuria mTeli proeqtis Sesrulebis vadis Sekvecis 

amocanac. arcTu iSviaTad amis miRwevas cdiloben yvela, an samuSaoTa 

umravlesobis xangrZlivobis Semcirebis gziT. aseTi midgoma, rogorc wesi, 

ar iZleva sasurvel efeqts, radganac dakavSirebulia damatebiT 

danaxarjebTan, xolo samuSaoTa kompleqsis Sesrulebis vada umniSvnelod 

ikveceba. 

qseluri dagegmvisa da marTvis meTodis gamoyeneba zemoTaRniSnuli 

miznis misaRwevad, pirvel yovlisa, gulisxmobs kritikuli gzis samuSaoTa 

xangrZlivobis Semcirebas materialuri da SromiTi resursebis garkveuli 

nawilis arakritikuli samuSaoebidan gadasrolis gziT. 

SevniSnoT, rom did grafikebSi kritikul samuSaoTa raodenoba 

iSviaTad aRemateba samuSaoTa saerTo raodenobis 10%-s. arakritikuli 

samuSaoebidan resursebis kritikul samuSaoebze aRniSnuli gadaadgilebebi 

unda ganxorcieldes gonier farglebSi im TvalsazrisiT, rom am dros 

qselur grafikebze SeiZleba gaCndes axali kritikuli gzebi. 

 

saerTod, yvela RonisZieba, romelic mimarTuli iqneba kritikuli gzis 

xangrZlivobis  Sesamcireblad, unda Catardes mTeli qseluri grafikis 

gaTvaliswinebiT. 

saWiro 
muSaxeli 

dReebi 

(1,2) 
(1,3) 
(1,4) 

(1,2) 
(1,4) 
(2,4) 
(2,6) 
(3,7) 
 

(2,4) 
(4,6) 
(4,5) 
(4,8) 

(3,5) 
(4,6) 
(4,8) 
(5,7) 
(5,8) 

(3,5) 
(4,6) 
(6,8) 

5 10 15 20 25 30 35 
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praqtikaSi proeqtis Sesrulebis xangrZlivobis Sekvecas cdiloben 

damatebiTi resursebis  mizidviT, anda zenormatiuli muSaobiT, rac 

damatebiT danaxarjebTanaa dakavSirebuli. aseT danaxarjebs saswrafo 

samuSaos Rirebulebas, xolo samuSaos xangrZlivobis Sekvecis process 

avrals uwodeben. 

 

ganvixiloT   proeqtis xangrZlivobis Sekvecis amocana Semdeg 

magaliTze. 

 

magaliTi 6.4 cxrilSi 6.5 moyvanilia samuSaoTa normatiuli da 

avraluri xangrZlivobebi da Sesabamisi danaxarjebi: 

 

 

xangrZlivoba (kvira) danaxarjebi (100 aSS dolari)  

samuSao 

winmswrebi 

samuSaoebi norma avrali norma avrali 

A - 10 8 12 17 

B - 6 5 10 11 

C A 4 4 6 6 

D A 14 10 11 21 

E A 8 6 20 23 

F B,C 3 2 6 9 

G E,F 12 9 14 20 
cxrili 6..5 

 

Tavdapirvelad, avagoT qseluri grafiki samuSaoTa normatiuli 

xangrZlivobis pirobiT: 

 

 

D 
          14 

      AA     10                                                E                   
 4 8 G 
                    C 12 
 

 F 
 6 B    

  

nax. 6.17 
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1 
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grafikidan Cans  kritikuli gza _ A,E, G. es ki imas niSnavs, rom 

proeqtis saerTo xangrZlivoba 30 kviras Seadgens. Sesabamisi gantis grafiki 

warmodgenilia qvemo naxazze: 

0_._._._._5_._._._._10_._._._._15_._._._._20_._._._._25_._._._._30_._._._._35 
                 A E G 
1_______________2 _____________ 4_____________________________5 
           B 
1_________3_._._._._._._._._._. 
                                      C 
                                2_____3_._._. 
                  D 
                               2________________________5_._._._._._._._._._._._._._._ 
                                                 F 
                                           3______4_._._ 

nax. 6.18 

cxrili 6.5-is Tanaxmad SesaZlebelia, rom, vTqvaT, (1,2) samuSao 

davasruloT ara 10, aramed 8 kviraSi, rac dakavSirebuli iqneba 500 aSS 

dolaris (1700-1200) damatebiT danaxarjebiT. 

analogiurad SeiZleba SevamciroT sxva samuSaoTa xangrZlivobebic. 

Sedegebi warmodgenilia cxrilSi 6.6 (am cxrilis bolo svetis monacemebi 

miRebulia damatebiTi danaxarjebis Sekvecil kviraTa raodenobaze gayofiT, 

Tumca unda aRiniSnos, rom praqtikaSi danaxarjebi yovelTvis  wrfivad ar 

aris damokidebuli drois periodis xangrZlivobaze). 

 

 xangrZlivoba (kvira) Rirebuleba 

 (100 aSS d.) 

 

samuSao 

norma avrali 

 

Sekveca 

norma avrali 

danaxarjebi 

zrda 

 (100 aSS d.) 

erTi 

kviriT 

Sekvecis 

Rirebuleba 

(aSS d.)  

A 10 8 2 12 17 5 250 

B 6 5 1 10 11 1 100 

C 4 4 0 6 6 0 - 

D 14 10 4 11 21 10 250 

E 8 6 2 20 23 3 150 

F 3 2 1 6 9 3 300 

G 12 9 3 14 20 6 200 
 cxrili 6..6 

 

rogorc am cxrilidan vxedavT, kritikul samuSaoTagan yvelaze iafi E E  
samuSaos Sekveca jdeba. amitom, Tu miviRebT aRniSnuli samuSaos 

xangrZlivobis 7 kviramde Sekvecis gadawyvetilebas 150 aSS dolaris 

damatebiT danaxarjebis pirobiT, qseluri grafiki Semdeg saxes miiRebs: 
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D 
          14 

      AA     10                                                E                   
 4                  7 G 
                    C 12 
 

 F 
 6   B    

 3 

 

 

nax. 6.19 
 

advili SesamCnevia, rom ukanasknel grafikze axali kritikuli C da F 
samuSaoebi warmoiSva ( A E G→ →  da  A C F G→ → → gzebi xangrZlivobebi 

tolia  da 29 kviras Seadgens). es ki imas niSnavs, rom  proeqtis 

xangrZlivobis kidev erTi kviriT Sekveca  E  samuSaos xangrZlivobis 

SemcirebiT ukve aRar moxerxdeba. 

aRniSnulidan gamomdinare, am mizniT unda Seikvecos erT-erTi Semdeg 

samuSaoTagan: A, G, E da F. maTi TiTo kviriT SekvecasTan  dakavSirebuli  

danaxarjebi, Sesabamisad, Seadgens 250,  200 da 450 (150+300) aSS dolars. am 

variantTagan yvelaze iafi G samuSaos Sekveca jdeba. amitom, Tu misi 

Sesrulebis xangrZlivobas 11 kviramde SevamcirebT 200 aSS dolaramde 

damatebiTi danaxarjebis pirobiT, mivaRwevT proeqtis saerTo xangrZlivobis 

28 kviramde Sekvecas. 

qseluri grafikis Sesabamis variants eqneba Semdegi saxe: 

 

 

D 
          14 

      A     10                                                E                   
 4 8 G 
                    C 11 
 

 F 
 6 B    

 3 

 

 

nax. 6.20 
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proeqtebis xangrZlivobis Sesakvecad SemuSavebulia sxva meTodebic. ase, 

magaliTad, proeqtis sasurvel xangrZlivobas SeiZleba mivaRwioT, Tu 

Tavdapirvelad yvela samuSaos xangrZlivobas SevamcirebT, xolo Semdeg 

daviwyebT yvelaze ZviradRirebul samuSaoTa  xangrZlivobis TandaTanobiT 

zrdas. 

aRniSnuli mimarTulebiT garkveuli Sedegebi SeiZleba mogvces agreTve 

RonisZiebaTa gatarebam im samuSaoTa xangrZlivobis Sesamcireblad, romlebic 

sididiT kritikulTan axlos myof gzaze mdebareoben. 

aqamde Cven vTvlidiT, rom proeqtis yvela samuSaos xangrZlivoba 

winaswar cnobilia. praqtikaSi es TiTqmis SeuZlebelia, ris gamoc TiToeuli 

samuSaos  xangrZlivoba SeiZleba Sefasdes mxolod prognozirebis gziT, 

warsulis gamocdilebis gaTvaliswinebiT. 

meTodi, romlis safuZvelzec proeqtis CarCoebSi xorcieldeba 

samuSaoTa xangrZlivobis Sefaseba maTi albaTuri bunebis gaTvaliswinebiT, 

cnobilia PERT-is (Programm Evaluation and Rewiew Technique) saxelwodebiT. 

am meTodis arsi mdgomareobs samuSaoTa xangrZlivobis ukiduresi da 

yvelaze albaTuri vadebis gansazRvraSi. 

gasaSualebuli xangrZlivobis Sesafaseblad iyeneben Semdeg formulas: 

min max6
6

prt t t
t

+ +
=                                                              (6.11) 

sadac t  samuSaos mosalodneli xangrZlivobaa, mint  _ optimisturi 

Sefaseba, anu samuSaos xangrZlivoba misi ganxorcielebis yvelaze 

xelsayreli pirobebis daSvebiT, prt  _ albaTuri Sefaseba, e. i. samuSaos 

xangrZlivoba, Tu igi yvelaze araxelsayrel pirobebSi Sesruldeba. 

mxolod optimistur da pesimistur SefasebaTa gamoyenebis SemTxvevaSi 

ki gasaSualoebul xangrZlivobas Semdegi formulidan iTvlian: 

                                  min max3 2
5

t tt +
=                                                                  (6.12) 

samuSaoTa xangrZlivobis Sefasebis gasaSualoebis meTodebs iyeneben 

samecniero-kvleviTi, produqciis axali nimuSebis warmoebisa da gamocdis da 

samuSaoTa sxva kompleqsis ganxorcielebis procesSi, rodesac maTi 

Sesruleba mraval iseT SemTxveviT faqtorzea damokidebuli, romelTa 

winaswari ganWvreta sakmao sizustiT ver xerxdeba. 
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savarjiSoebi: 

 

1. cxrilSi moyvanilia samuSaoTa garkveuli kompleqsis CamonaTvali da 

    maTi Sesrulebis rigiToba: 

 

samuSao 

 

winmswrebi 

samuSaoebi 

A - 

B A 

C B 

D B 

E  C, D 

F C, D 

G E, F 

H G 
   

   aageT Sesabamisi qseluri grafiki. 

 

     2. proeqti Sedgeba eqvsi samuSaosagan. maTi Sesrulebis rigiToba da 

   xangrZlivobebi moyvanilia Semdeg cxrilSi:  

 

  samuSao 

 

winmswrebi 

samuSaoebi 

samuSaos 

xangrZlivoba 

(kvira) 

 

A - 5 

B - 4 

C B 2 

D B 6 

E A, C 7 

F  D 1 
   

   aageT  Sesabamisi  qseluri  grafiki  da  gamoTvaleT  TiToeuli  

   xdomilebis dadgomis adreuli da gviani vadebi. 
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 3. aageT qseluri grafiki da gamoTvaleT drois sruli, Tavisufali 

    da damoukidebeli rezervebi samuSaoTa Semdegi kompleqsisaTvis: 

 

 samuSao 
winmswrebi 
samuSaoebi 

samuSaos 
xangrZlivoba 

(kvira) 
 

A - 10 

B - 10 

C - 15 

D B 5 

E A 20 

F  D, E 15 

G B 20 
            

 

 4. aageT samuSaoTa Semdegi kompleqsis Sesabamisi qseluri da gantis 

    grafikebi: 

 

samuSao 

 

winmswrebi 

samuSaoebi 

samuSaos 

xangrZlivoba 

(kvira) 

 

A - 4 

B A 5 

C B 3 

D A 7 

E C 2 

F C 6 

G D, E 2 
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 5. cxrilSi moyvanilia samuSaoTa kompleqsis CamonaTvali, maTi     

        Sesrulebis normatiuli da Sekvecili vadebi da Sesabamisi   

        danaxarjebi: 

 

samuSaos 

xangrZlivoba 

(kvira) 

 

danaxarjebi 

($1000) 
 

samuSao 

 

winmswrebi 

samuSaoebi 

norma 

 

avrali 

 

norma 

 

avrali 

 

A - 4 3 5 8 

B - 2 2 3 - 

C A 3 2 4 6 

D - 4 2 6 11 

E A 5 3 8 10 

F B, C 1 1 2 - 

G D 2 1 3 6 
 

 

a) aageT qseluri grafiki da gamoTvaleT proeqtis saerTo xangrZlivoba; 

b) SekveceT proeqtis xangrZlivoba ori kviriT da gamoiangariSeT amasTan 

dakavSirebuli damatebiTi danaxarjebi. 
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danarTi 
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