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Tavi IX. dinamikuri (droiTi) mwkrivebi 

ekonomikasa da biznesSi 
 

1. dinamikis mwkrivebis cneba da saxeebi 
 

dialeqtika, ekonomikaSi, biznessa da menejmentSi 

movlenebsa da procesebs ganixilavs maT ganviTarebaSi, 

moZraobaSi, drosa da sivrceSi. droSi movlenebisa 

d a  p r o c e s e b i s  g a n v i T a r e b i s  m a C v e n e - b l e b s 

calkeuli qronologiuri  TariRebis mixe-dviT 

ewodeba dinamikuri mwkrivi. maCveneblebis mixedviT 

dinamikuri mwkrivi SeiZleba iyos absoluturi, 

SefardebiTi da saSualo sidideebis dinamikuri 

mwkrivebi. TviT absoluturi sidideebis dinamikuri 

mwkrivi ori saxisaa: intervaluri da samomento. 

intervaluri dinamikuri mwkrivis maCveneblebi movlenis 

ganviTarebas asaxavs TiToeuli qronologiuri TariRis 

(weli, kvartali, Tve) intervalSi. aseTia, magaliTad, 

produqciis gamoSveba (qvanaxSiris biznesSi, foladis 

gamodnobis biznesSi da a. S.) qronologiuri TariRebis 

mixedviT. qvanaxSiris amoReba, magaliTad, wlebis mixedviT, 

asaxavs am produqciis warmoebis moculobas TiToeuli 

wlis pirveli ianvridan 31 dekembris CaTvliT, maSasadame 

erTi wlis intervaliT. intervaluri dinamikuri mwkrivis 

maCveneblebis Sekreba garkveuli ekonomikuri Sinaarsis 

matarebelia da gviCvenebs ufro msxvili periodebis 

mixedviT movlenebisa da procesebis raodenobriv 

gamosaxulebas. magaliTad, Tu Tvis calkeuli dReebis 

mixedviT qvanaxSiris amoRebas SevkribavT, miviRebT TveSi 

qvanaxSiris amoRebis saerTo moculobas. 

samomento dinamikuri mwkrivis maCveneblebi 

movlenebisa da procesebis raodenobas asaxaven 
19 b. gabiZaSvili 305
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qronologiuri TariRebis garkveuli momentisaTvis. aseTia, 
magaliTad, sabanko aqtivebi da pasivebi, ZiriTadi 
kapitalis Rirebuleba wlebis mixedviT. TiToeuli 
maCveneblis mixedviT agebuli dinamikuri mwkrivi 
gviCvenebs am movlenis raodenobas TiToeuli  wlis 
pirveli ianvris an sxva romelime momentisaTvis. aseTi 
mwkrivis maCveneblebis Sekreba ar SeiZleba, vinaidan 
araviTar ekonomikur azrs ar atarebs. 

absoluturi maCveneblebis dinamikuri mwkrivis 
safuZvelze SeiZleba miviRoT SefardebiTi da saSualo 
sidideebis dinamikuri mwkrivebi. magaliTad, mosaxleobis 
ri cx ov no bi sa  d a  da ka ve bu li  t er it or iis 
urTierTSefardebiT miviRebT mosaxleobis simWidrovis 
anu intensivobis SefardebiTi sididis dinamikur 
mwkrivs. agribiznesSi saerTo mosavlisa da naTesi 
farTobis urTierTSefardebiT miviRebT mosavlianobis 
sididis dinamikur mwkrivs da a.S. 

 

 

2.   dinamikuri mwkrivis saanalizo 

maCveneblebi 

 
dinamikuri  mwkrivis saanalizo mCveneblebia: 

dinamikuri mwkrivis done, absoluturi  mateba, 

saSualo  done, saSualo  absoluturi  mateba, 

dinamikuri mwkrivis zrdisa da matebis tempebi, 

saSualo  wliuri zrdisa da matebis tempebi, 

matebis erTi procentis  absoluturi  mniSvne- 

loba. Tu wlebis mixedviT mocemulia dinamikuri

mw k r iv is  m a C ve n e bl e b i y
1 
, y

2 
,.., y

n  
,  m a S i n  ma T 

mniSvnelobebs ewodebaT dinamikuri mwkrivis 

doneebi. absoluturi mateba aris sxvaoba momdevno 
da wina doneebs Soris. Tu wina doned aRebulia erTi
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romelime (Cveulebrivad iReben sawyiss y1 
) done, maSin

gvaqvs sabaziso absoluturi mateba, xolo Tu TiToeul 

dones akldeba misi momijnave wina done – gvaqvs jaWvuri 

absoluturi mateba. ise, rom Tu absolutur matebas 

aRvniSnavT   (delta) asoTi, maSin sabaziso absoluturi 

mateba iqneba:
 
 

xolo jaWvuri 

sab.  yt   y1 (9.1),

 vaW.  yt   yt 1 (9.2),
 

sadac 
 

y
t 
– dinamikuri t -uri donea,

 

xolo 
 

y
t 1 

 

_ misi momijnave wina done;
 

y1    
_ sawyisi donea. 

dinamikuri mwkrivis saSualo done ( y ) gainagariSeba 

intervaluri dinamikuri mwkrivisaTvis Cveulebrivi 

saSualo ariTmetikulis gamoyenebiT:

y  
 y1 y2 y3 ... yn   

y 
 
(9.3),

n                    n 

xolo samomento dinamikuri mwkrivisaTvis, 
qronologiuri saSualo ariTmetikuliT: 

y  
 0,5 y1 y2 y3 ... 0,5 yn         

(9.4), 
n  1 

sadac n  – dinamikuri mwkrivis doneTa ricxvia. 
zogjer saWiroa davadginoT dinamikuri mwkrivis 

saSualo absoluturi mateba (  ). is gaingariSeba 

formuliT:
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y 
     100 

y 
       100 

 
n 1 

      i 

    i 1  
 

n  1 

 

 
 

(9.5),

 

sadac  - jaWvuri wesiT gaangariSebuli bsoluturi 

matebania, xolo n  – dinamikuri mwkrivis doneTa ricxvia. 

ekonomikur, biznesmenur da menejmentur gaangariSebebSi 

metad mniSvnelovani maCveneblebia zrdisa da matebis 
tempebi. zrdis tempi gviCvenebs Tu ramdenjer 

izrdeba  dinamikuri  mwrivis esa Tu is done 

wina romelime donesTan SedarebiT. Tu wina doned 

miCneulia erTi romelime uclelad, maSin miviRebT 

sabaziso zrdis tempebs, xolo Tu is icvleba da 

TiToeul dones vadarebT mis momijnave wina dones, maSin 

Sedegad vRebulobT jaWvuri zrdis tempebs. maSasadame, 
Tu zrdis temps K   asoTi aRvniSnavT da gamovsaxavT 

procentebSi, gveqneba: 
 

 y
t 

 

Ksabaz.                                             (9.6) 
1 

 

  y
t  

 

KjaWv.                                             (9.7) 
t 1 

matebis tempi miiReba absoluturi matebis SefardebiT 
wina Sesabamis donesTan. imis mixedviT, Tu romeli donea 
aRebuli Sesadareblad, gvaqvs sabaziso da jaWvuri 
matebis tempi. magaliTad, mTlian periodSi matebis tempi 
iqneba: 

 yn y1 100  
 yn  100  100

y1                          y1 
(9.8)

maSasadame, matebis tempi sxvagvaradac SegviZlia 
gamoviangariSoT. kerZod, Tu zrdis temps gamovaklebT
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1 2 3 

1-s an 100-s (Tu procentebSia zrdis tempi 
gaangariSebuli), miviRebT matebis temps. 

didi gamoyeneba aqvs saSualowliuri zrdisa da 

matebis tempebs . zrdis saSualowliuri tempi 
gviCvenebs saSualod wliurad ramdenjer izrdeboda 
mocemuli maCvenebeli. amitom misi gaangariSebisaTvis 
xSirad mimarTaven saSualo geometriulis gamoyenebas, 
kerZod,

 

K  n1 

 

k1  k2  k3 

...kn1 

 

(9.9),

 

sadac 
 

k1  k2  k3 ...kn 

1 

 

_ aris jaWvuri wesiT

gaangariSebuli zrdis tempebi.
 

k   
 y2  , k 
y1 

 

 
 y3  , k 
y2 

 

 
 y4  ,..., k 
y3 

 
 
n1 

 

 
 y2   . 
yn1 

 

 

(9.10).

aqedan saSualo wliuri zrdis tempis gasaangariSebeli 
formula miiRebs aseT saxes: 

K  n 1 
 yn  

y1 

 
(9.11).

y1      
da yn   _ Sesabamisad sawyisi da saboloo doneebia.

K   -s povnisaTvis saWiroa mocemuli gamosaxulebis 

galogariTmeba: 
 

1
log K  

n 1 
log yn  log y1  (9.12)

maSadame, unda vipovoT aTobiTi fuZiT (bradisis

cxrilebis daxmarebiT) y1 
-isa     d a yn  - is 
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logariTmebi, maTi sxvaoba gavyoT ( n  1)-ze da miviRebT 

log k -s mniSvnelobas. aqedan cxadia, rom CvenTvis cnobili 

meTodebiT (igive bradisis cxrilebis daxmarebiT)
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antilogariTmebSi vipoviT log k -s Sesabamis  k    - s

mniSvnelobas, romelic iqneba saSualo wliuri zrdis 
tempis maCvenebeli. 

rogorc zemoT aRvniSneT, saSualowliuri matebis 
tempebi gaiangariSeba zrdis tempebis daxmarebiT. 

ekonomikuri movlenebisa da procesebis ganviTarebis 

analizisaTvis xSirad metad didi mniSvneloba eniWeba 
matebis erTi procentis  absoluturi  mniSvne- 

lobis gaangariSebas. is gviCvenebs, matebis TiToeuli 

procenti absolutarad ra mniSvnelobisaa. matebis 1 

%-is absoluturi mniSvneloba gaiangariSeba 

absoluturi matebis SefardebiT  matebis tempTan. 

zogjer zrdisa da matebis tempebi mcirdeba, magram 

erTi procentis mniSvneloba gacilebiT metia, vidre 

wina periodebSi. 

 
3. dinamikuri mwkrivis dayvana erT 

safuZvelze 
 

dinamikuri mwkrivis analizis dasawyisSive unda 
gavarkvioT misi doneebis urTierTSesadarisobis sakiTxi. 
zogjer isini Seudarebelia, rac gamowveulia sxvadasxva 
mizeziT. maT Soris aRsaniSnavia: 1) teritoriuli 
cvalebadoba. cxadia, Tu icvleba mocemuli qalaqis an 
respublikis teritoria, maTi Sesabamisi maCveneblebis 
(magaliTad, mosaxleobis ricxovnobis, an ama Tu im 
kulturis saerTo mosavlis) dinamikuri mwkrivebic 
Seudarebelia; 2) zomis erTeulis cvalebadoba. ar 
SeiZleba, magaliTad, erTmaneTs SevadaroT ama Tu im 
maCveneblis dinamikuri mwkrivis doneebi, Tu nawili 
maTgani gaangariSebulia erTi zomis erTeulebiT (vTqvaT 
saerTo mosavali fuTebSi) da meore nawili sxva zomis 
erTeulebSi (tonebSi); 3) gaangariSebis sxvadasxva
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meTodologia. Tu, magaliTad, Seicvala raime maCveneblis 
gaangariSebis meTodologia, cxadia, Sesabamisi 
maCveneblebis dinamikuri mwkrivebis doneebic Seudarebeli 
sidideebia ; 4) dinamikuri mwkrivis doneebi 
SesaZllebelia Seudarebeli iyos fasebis sxvadasxva 
masStabis gamo, rac unda moviyvanoT SesabamisobaSi. 

imisaTvis, rom dinamikuri mwkrivis doneebi Sesadarisi 
gaxdes, zogjer mimarTaven dinamikuri mwkrivebis mijras. 
magaliTad, davuSvaT, rom 2002 wlis Semdeg sabaJo 
Semosavlebi gansxvavebuli meTodikiT iangariSeba. 

 

sabaJo Semosavlebi 
cxrili #47 

 
sabaJo S emo savl ebi 2001 2002 2003 2004 
Zvel i meT o d ikiT 
axal i meT o d ikiT 
S esad ar isi 
mwkr ivebiT 

 

12500 
- 

11625 

 

15200 
- 

141360 

 

178 00 
16600 
16600 

 

- 
18 700 
18 700 

 

dinamikuri mwkrivis mijrisaTvis saWiroa 2001 da 

2002 wlebis maCveneblebi gadaviyvanoT axali meTodikiT 
gaangariSebul maCveneblebSi, risTvisac viyenebT 2003 
wlis monacemebs, sadac mocemulia rogorc Zveli, ise 
axali meTodikiT gaangariSebuli maCveneblebi. vangariSobT 
koeficents axali meTodikiT gaangariSebuli sabaJo 
Semosavlebis SefardebiT Zveli meTodikiT gaangariSebul 

16600 
sabaJo Semosavlebze. gveqneba:  

17800 
0.93 .

am koeficientze vamravlebT 2001 da 2002 wlis 
sabaJo Semosavlebs da miviRebT Sesadaris doneebs. 

zogjer saWiroa sxvadasxva movlenaTa dinamikuri 
mwkrivebis SedarebiTi analizi. amisaTvis TieToeuli 
dinamikuri mwkrivisaTvis angariSoben dinamikis sabaziso 
zrdis tempebs romelime erTi wlis mimarT. amas ewodeba
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dinamikuri mwkrivebis erT safuZvelze dayvana. 

aseTi iqneba, magaliTad, saqarTvelosa da ruseTSi 
eleqtroenergiis, qvanaxSiris, foladisa da sxva saxis 
produqciis zrdis tempebis dinamikuri mwkrivebi, vTqvaT, 
2000 wlis mimarT. es saSualebas iZleva SevadaroT am 
ori qveynis maCveneblebis zrdis tempebi erTmaneTs da 
gavakeToT Sesabamisi daskvnebi. 

 
4. dinamikuri mwkrivis ganviTarebis 

tendenciis gamovlenis martivi xerxebi 
 

 

dinamikuri mwkrivis erT-erTi daniSnulebaa swori 

warmodgena mogvces movlenis ganviTarebis tendenciaze 

(zrdadia, klebadi Tu tendencia saerTod ara aqvs). 

zogjer erTi SexedviT dinamikuri mwkrivis empiriuili 

monacemebi amis saSualebas ar iZleva, vinaidan mTels 

periodSi zogjer matebas cvlis kleba da piriqiT. 

tendenciis gamovlenisaTvis saWiroa dinamikuri mwkrivis 

doneebiis mosworeba, anu mwkrivSi e. w. ‘naxtomebis~, 

zrdidan klebaSi da klebidan zrdaSi gadasvlebis 

likvidacia da ganviTarebis saerTo suraTis gamovlena. 

dinamikuri mwkrivis mosworebis martivi xerxebidan 

aRsaniSnavia mosworeba sriala saSualos, saSualo 

absoluturi  matebis, agreTve saSualowliuri 

zrdisa da matebis tempebis gamoyenebiT. sriala 

saSualos daxmarebiT dinamikuri mwkrivis mosworeba 

niSnavs, rom garkveuli intervalebisaTvis gaingariSeba 

sriala saSualoebi da isini cvlian dinamikuri mwkrivis 

doneebs. Tu intervali samwevriania, maSin sriala 

saSualoebi iqneba

y   
 y

1 
y

2 
y

3  , y 
1                      

3            
2
 

 
 y

2  
y

3 
y

4  ,..., y 
3 

 

 
n2  

 y
n2  

y
n1  

y
n  

3 

 

(9.13)

am meTodis nakli isaa, rom vRebulobT ufro naklebi
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2 

raodenobis saSualoebs, vidre dinamikuri mwkrivis 

doneebis ricxvia. saSualo absoluturi  matebis 

gamoyenebis SemTxvevaSi dinamikuri mwkrivis pirveli 

done rCeba ucvleli, xolo yoveli Semdgomi miiReba 

wina dones mimatebuli saSualo absoluturi mateba. 

maSasadame, meore done udris:

ŷ 
2   y1  

mesame 

ŷ3   y2    y1      y1  2

da a.S. 
zogadad 

ŷt   y1  t 1

sadac 

ŷ 
2 , ŷ3 ,.., ŷt . 

(9.14); 

(9.15); 

 

 

(9.16),

dinamikuri mwkrivis mosworebuli doneebia. 
saSualo wliuri zrdis tempis 1  gamoyenebis 

SemTxvevaSic pirveli done rCeba ucvleli, xolo Semdgomi 
doneebi miiReba wina donis saSualowliuri zrdis 
tempze gamravlebiT. maSasadame gvaqvs:

 

ŷ 
2  
 y

1 
 k , 

zogadad 

ŷt   y1  

k 

 
 
 
 
t 1 

 

ŷ
3  
 y

2 
 k  y

1 
 k  k  y

1 

 k 

(9.17) 
 

 

(9.18)

sadac  K –dinamikuri mwkrivis saSualowliuri 

zrdis tempia gaangariSebuli koeficientis saxiT. Tu 

procentebSia es gangariSebuli, maSin zemomoyvanili 

maCveneblebi unda gaiyos 100-ze. 
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1Tu gvaqvs saSualo wliuri matebis tempebi, advili misaxvedria, 

rom jer SegviZlia mis safuZvelze davadginoT zrdis tempi, xolo 

Semdeg movasworoT dinamikuri mwkrivi.



316 316 

 
 
 

t 

5. dinamikuri mwkrivis mosworebis 

analizuri xerxebi 
 

dinamikuri mwkrivis mosworebis analizuri xerxe- 

bidan aRsanuSnavia mosworeba wrfivi funqciiT, 

paraboliT, hiperboliT an maCvenebliani funqciiT. 

TiToeuli funqcia adekvaturad unda asaxavdes 
movlenis suraTs. ise rom Tu dinamikuri mwkrivis 
doneebis cvalebadoba ariTnetikuli progresiiT 
xorcieldeba, maSin viyenebT wrfiv funqcias, xolo Tu 
geometriuli progresiiT – maSin romelime danarCen 
funqcias gamoviyenebT. 

dinamikuri mwkrivis mosworebis analizuri xerxebis 

gamoyenebisas iseT Teoriul doneebs ( ŷt ) vpolobT, 

romelTa empiriuli doneebisagan gadaxrebis kvadratebis 

jami iqneba minimaluri. 
maSasadame, viyenebT umcires kvadratTa meTods:

( y  ŷ )
2  
 min (9.19)

 

Tu ŷ -is nacvlad CavsvamT Sesabamis funqcias, vipoviT 

miRebuli gamosaxulebis pirveli rigis warmoebulebs

cal-calke a
0 
, a

1 
, a

2 
, -is mimarT, miviRebT am parametrebis

gasaangariSebel normalur gantolebaTa sistemebs.

magaliTad, wrfivi gantolebis 

gveqneba: 

y  a0  a1t SemTxvevaSi

( y  a0  a1t)  min 

sadac t -wlebis aRmniSvnelia. 

(9.20)

normalur gantolebaTa sistemas aqvs saxe: 
 

na
0 
 a

1
t  y


a t  a t 2   yt 

(9.21).
0                1
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2 1 

zogjer iyeneben am gantolebaTa sistemis amoxsnis 

gamartivebul xerxebs. Tu wlebis aTvlas gadavitanT 

dinamikuri mwkrivis centrSi, maSin SegviZlia davweroT 

t  0 . am SemTxvevaSi

 
a0  

 

y 
; 

n 
a   

yt 
.  (9.22) 

 t

magaliTi: davuSvaT, rom firmaSi Cais mwvane foTlis 
saSualowliurma mosavlianobam centnerobiT 1 ha-dan 
Seadgina: 

2000 w. 63.6 
2001 w. 73.1 
2002 w. 77.2 
2003 w 81.0 
2004 w 89.5 

SevadginoT cxrili:  
cxrili #41

 
 

wlebi 
 

t 
 

t 
2 

 

y 
 

yt 

 

2000 

2001 

2002 
2003 
2004 

 

-2 

-1 

0 
+1 
+2 

4 
1 

0 
1 
4 

10 

63.5 
73.1 

77.2 
81.0 
89.5 

384.3 

-127.0 
-73.1 

0 
+81.0 
179 

+59.9 
 

rom ar gadagvetana wlebis aTvla centrSi, maSin t -s 
pirdapiri mniSvnelobani iqneboda 2000-1, 2001-2, da a. 
S. 2004-5. 

a   
y 

 
 384.3 

 76.5 ;
 

0          
n         5
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yt 

a1  
t 2

 

 
 5.9.

 

maSasadame, gantolebas eqneba Semdegi saxe: y = 76.8+5.9t . 

axla mocemul gantolebaSi t -s mniSvnelobaTa CasmiT 

miviRebT ŷ -is mosworebul doneebs:
 

2000 w. – 
 

ŷ1 
= 76.8+5.9 (-2) = 65.0

2001 w. – ŷ
2 = 76.2+5.9 (-1) = 70.9

 

2002 w. – 
 

2003 w. – 
 

2004 w. – 

ŷ3 = 76.8+5.9 (0) = 76.8 

ŷ4 
= 76.8+5.9 (+1) = 82.7 

ŷ5 = 76.8+5.9 (+2) = 88.6

Tu sworadaa mosworebuli, maSin empiriuli monacemebis 
jami mcirediT unda gansxvavdebodes mosworebuli

doneebis jamisagan. Cvens magaliTze y  384.3 ,ŷ  384 ,

rac miuTeTebs mosworebis sizusteze.

rogoria a0       da a1       
parametrebis Sinaarsi?

 

ekonomikurad a0   aris y -is raRac sawyisi mniSvneloba,

xolo, 
 

a1   
asaxavs am maCveneblis ganviTarebis aCqarebas.

geometriul Sinaarss kargad davinaxavT grafikze: 
100 

 

90 
 

80 
 

70 
 

60 
 

a 0 

 
 
 
 

 

tg  a1

 

2000  2001   2002   2003   2004 

nax. 25 wrfivi dinamikuri mwkrivis grafiki
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1 

2 

2 

a
0      

wamoadgens manZils kooedinatTa saTavidan

grafikis ordinatTa RerZis gadakveTamde, xolo a1   
aris

im kuTxis tangensi, romelsac grafiki adgens abscisTa 
RerZTan. 

rogorc zemoT aRvniSneT, Tu movlenis ganviTarebis 
suraTi arawrfivia, maSin dinamikuri mwkrivis 
mosworebisaTvis viyenebT Sesabamis parabulur an 
maCveneblian funqias. paraboluri formis dros 
gantolebas aqvs saxe:

y  a0  a1t  a2t (9.23).
 

a0      da 
 

a1      
parametrebis amosaxsnelad gvaqvs

gantolebaTa sistema: 

na
0

 


 a

1
  t  a

2
  t 2    y

a
0 


 t  a

1 

2
 

 t 2   a 
 

3
 

 t 3    yt 
 

4                     2
 

 

(9.24).

a
0 
 t  a1  t  a2  t   yt

 

hiperbolas aqvs saxe 

1
y  a1      t 

a1 
,                  (9.25).

xolo maCveneblian funqcias 

y  a a 
t 

 

 
(9.27).0   1 

hiperboluri gantolebis parametrebis amosaxsnel 
gantolebaTa sistemas aseTi saxe aqvs: 

 

          1
na0  

a
 t  y

           1 


a t  

 1 
t 

2  
 yt 

  
0             

a 

(9.28).
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maCvenebliani funqcia jer unda gavawrfivoT 
galogariTmebis wesiT:

log y  log a0  t log a1 (9.29)

axla SegviZlia davweroT parametrebis amosaxsneli 

gantolebaTa sistema: 
 

n log a0  log a1t   log y



log a t  log a t 
2  
  log yt 

(9.30).

0                         1 
 

yvela zemomoyvanil gantolebebSi y  aris dinamikuri 

mwkrivis faqtobrivi doneebi, t  – wlebis aRmniSvneli, 

n  – dinamikuri mwkrivis doneebis ricxvi. 

 
6. dinamikuri mwkrivebis interpolacia da 

eqstrapolacia 
 

interpolacia  ewodeba  dinamikuri mwkrivis 
Sualeduri romelime ucnobi wevris povnas. es SeiZleba 
dinamikuri mwkrivis mosworebis nebismieri xerxis 
gamoyenebiT. saSualo geometriulis daxmarebiT, rogorc 
zemoT davinaxeT, SeiZleba sawyisi da bolo doneebis 
safuZvelze davadginoT sSualowliuri zrdisa da 
matebis tempebi. interpolireba SeiZleba agreTve 
romelime analitikuri funqciis gamoyenebiT. 

eqstrapolacia  ewodeba  dinamikuri mwkrivis 
aresgareT ucnobi doneebis povnas. am wess Zalian xSirad 
iyeneben prognozirebaSi. eqstrapolaciac nebismieri 
zemoganxiluli dinamikuri mwkrivebis mosworebis xerxis 
gamoyenebiT SeiZleba. magaliTad, Cven zemoT davadgineT 
Cais mosavlianobis amsaxveli wrfivi gantoleba 2000-

2004 wlebisaTvis: ŷ  76.8  5.9t , sadac 2004 wlisaTvis
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t -s mniSvneloba udrida +2-s. Tu gavagrZelebT t -s 
mniSvnelobebs Semdgomi wlebisaTvis (2005 wlisaTvis
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iqneba 3, 2006 wlisaTvis 4, 2007 wlisaTvis 5 da a. S.) 
da maT CavsvamT mocemul gantolebaSi, miviRebT 
mosavlianobis saprognozo mniSvnelobebs. magaliTad, 2007 
wlisaTvis mosavlianobis sididem unda Seadginos:

Ŷ   76.8  5.9  5  

106.3 

centneri 1 ha-dan.

 

7. sezonuri rxevebi dinamikur mwkrivebSi 

 
xSirad zogierTi ekonomikuri maCveneblis dinamikuri 

mwkrivebis doneebi ganicdis periodul cvalebadobas, 
rasac sezonur rxevebs uwodeben . sezonuroba 
dakavSirebulia wlisSiga dinamikasTan da SeiZleba 
gamowveuli iyos sxvadasxva faqtoriT, maT Soris 
nedleulis damzadebis, navigaciis, ama Tu im saqonelze 
moTxovnis sezonurobiT da a. S. 

wlis manZilze Tveebis mixedviT sezonur rxevebs 
swavloben sezonurobis indeqsiT, rac gaiangariSeba 
erTsaxeliani Tveebis faqtobrivi doneebis saSualos 

( yfaqt. ) SefardebiT mosworebuli doneebis saSualo 
 

( ymosw. ) mniSvnelobasTan: 
 

yfaqt.
iseb. 

 

y
mosw. 

(9.31)

sadac iseb. _ sezonurobis indeqsia;
 

yfaqt. _ ramdenime wlis mixedviT erTsaxeliani Tveebis 

(magaliTad, ianvari an Tebervali da a. S.) faqtobrivi 

doneebis saSualoa; 
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ymosw. _ imave erTsaxeliani Tveebis mosworebuli 

doneebis saSualo mniSvneloba. 

sezonurobis gamo dinamikuri mwkrivebis rxevadobis
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xarisxs swavloben sezonurobis indeqsebis saSualo 

kvadratuli gadaxriT (  ), gaangariSebuls 

procentobiT:
 

(i 100)2 

 
12 

 

 

(9.32)

Tu mcirdeba es maCvenebeli, es miuTiTebs mocemuli 
movlenis sezonurobis Serbilebaze da piriqiT. 

 
8. avtokorelacia dinamikur mwkrivebSi 

 
dinamikuri mwkrivebis ganviTarebis analizi SeiZleba 

vawarmooT maszed moqmedi faqtorebis mixedviT. 
magaliTad, Cais plantaciebSi mosavlianobis dinamikas 
(cvalebadobas wlebis mixedviT) gansazRvravs iseTi 
faqtorebis zemoqmedeba, rogoricaa miwis nayofierebis, 
Setanili sasuqebis raodenobis, agroteqnikur vadebSi 
Catarebuli sasoflo-sameurneo samuSaoebis, naleqebis 
wlis manZilze mosvlis reJimis cvalebadobani da a. S. 
magram dinamikur mwkrivebSi TiToeuli am faqtoris 
(mizezobrivi movlenis) saSedego movlenaze zemoqmedebis 
raodenobrivi m aCvenebeli icvleba agreTve 
avtokorelaciiT. avtokorelacia ewodeba dinamikuri 
mwkrivis wina doneebis zemoqmedebas momdevno doneebze. 
misi gamovlena warmoebs korelaciis koeficientis 
gaangariSebiT mocemuli dinamkuri mwkrivis doneebsa 

( yt ) da im, axali dinamikuri mwkrivis doneebs Soris 
 

yt 1 , romelic miiReba wina dinamikuri mwkrivis doneTa 

erTi qronologiuri TariRiT wingadawevis gziT. es 

iqneba avtokorelaciis koeficienti. kavSiris wrfivi 

formis SemTxvevaSi avtokorelaciis koficientis for- 

mula miiRebs saxes:



 

t 

2 

 

R        
    ( yt   yt )( yt 1  yt 1 )  

yt yt1 

( yt  y ) 
2 
( y 

 
t 1  yt 1 ) 

(9.33)

avtokorelaciis gasaangariSebeli monacemebi 
cxrili #42 

 

 
wlebi 

done 

Y
t
 

 
wlebi 

done 

Y
t 1 

(Y
t  
 Y

t 
) 

   
(Y

t 1 
 Y

t1
) 

     
2 

(Y
t  
 Y

t 
) 

 

(Y   Y   )
2

 
t1         t1 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

260.8 

254.1 

260.2 

273.7 

296.2 

314.9 

310.8 

328.5 

329.4 

329.8 

367.7 

394.2 

430.7 

446.9 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

254.1 

260.2 

273.7 

296.2 

314.9 

310.8 

328.5 

329.4 

329.8 

367.7 

394.2 

430.7 

446.9 

470.5 

6029.9 

6174.3 

4746.7 

2576.3 

914.4 

438.7 

260.4 

-1.3 

-13.5 

34.1 

2000.3 

5750.9 

10598.2 

15073.2 

4569.7 

5520.4 

4651.2 

2992.0 

1036.8 

182.2 

309.7 

0 

1.0 

1.9 

1544.4 

4329.5 

10465.2 

14042.2 

7956.6 

6905.5 

4844.1 

2218.4 

806.5 

1056.2 

219.0 

193.2 

182.2 

595.3 

2590.8 

7638.7 

10732.9 

16179.8 

cxrilis monacemebis mixedviT:
 

R 
y  

y
t    


54582.6 54582.6 


54582.6 


 
 0.982

t           1            
496.462  

62119.2 
3982227 55533.6

amrigad, avtokorelaciis koeficienti 0.982 miuTiTebs 
dinamikuri mwkrivis yovel Semdgom donesa da mis wina 
doneTa Soris mWidro urTierTkavSirze, anu 
avtokorelaciis maRal xarisxze. 

xSirad ekonomikur maCvenebelTa dinamikuri mwkrivis 
TiToeuli done ufro metad wina donesTan SedarebiT 
damokidebulia im qronologiuri TariRis doneze, 
romelic daSorebulia moqmedi faqtoris cvalebadobis 
gavlenis dawyebis droiT. magaliTad, investiciuri 
20 b. gabiZaSvili 
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t    t 1 

t 

politika biznesSi ekonomikur Sedegs samrewvelo an 
sasoflo-sameurneo warmoebaSi iZleva ara erTi wlis, 
aramed garkveuli periodis (droiTi bijis) gasvlis 
Semdeg. 

statistikaSi droiTi bijis gaTvaliswinebul 
dinamikur mwkrivTa urTierTkavSirs gansazRvraven 
korelaciis koeficientiT, (R). romelSic ganixileba 

dinamikuri mwkrivebis moworebuli doneebis ( x̂  da ŷ ) 

anu trendisagan doneTa ( x  da y ) gadaxrebi: 
 

R  
     ( x x̂)( y ŷ )   

( x  x̂)
2 
 ( y  ŷ )

2
 

 

droiTi bijis sididisagan damokidebulebiT dinamikur 
mwkrivebSi asxvaveben pirveli, meore, mesame da a.S. rangis 
avtokorelaciebs. Tu droiTi biji erTi welia, gvaqvs 
pirveli rigis (rangis) avtokorelacia da a.S. 

 
9. avtokorelaciis arsebobis 

ganmsazRvreli statistikuri xerxebi 
 

dinamikur mwkrivebSi avtokorelaciis arsebobis 
damtkicebisaTvis jer gavamartivoT avtokorelaciis

 

koeficientebi. avtokorelaciis koeficienti 

SeiZleba aseTnairadac Caiweros: 

 

Ry y       9.33

 

    (Y  Y )(Y    Y   )   
R   y               

t          t         t 1          t 1 
yt      t 1 

(Y  Y ) 
2 
(Y  Y   ) 

2

t          t                t 1 t 1

an kidev wina korelaciis wrfivi koeficientis, 
 

xy  x y
Ry  yt 1 

 

x y 
formulis msgavsad
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y             y 

t 

t t 

t 

t 



 

R  y       
 y

t 
y

t 1 
y 

t 
y

t 1

y     t 1 


 

 yt
 

 

yt 1
 

(9.34)

advili misaxvedria, rom pirveli rigis avtokorelaciis

gaangariSebisas (e i. avtokorelacia y
t   
da y

t 1 doneebs

Soris, rodesac gadaadgileba xdeba win an ukan erTi 

wliT), dakvirvebis didi ricxvis pirobebSi, saSualo
 

doneebi y t 

 

da yt 1 
, agreTve saSualo kvadratuli

gadaxrebi Zalian mcire sididiT iqneba erTmaneTisagan 

gansxvavebuli. amitom es gansxvaveba SeiZleba ugulvelvyoT
 

da CavTvaloT rom yt   yt 1 da   
t                    t 1 

 

. aqedan

gamomdinare avtokorelaciis wrfivi koeficienti miiRebs 

saxes: 

y y     y 2
Ry  yt 1 

    t    t 1            t   

2 

t 

(9.35).

es  a ri s  av to ko re la ci is  k oe fi ci en tis 

gasaangariSebeli gamartivebuli formula. es formula 

ase SeiZleba gardavqmnaT: 
 

yt 
y

t 1                  2                                                                       
2                                                                                        2y   

      n             
t  

 

             y  y    ny   
 

              y  y    ny   
R  y                              t    t 1                 t                       


   t     t 1                 t             

yt      t  1 

y  y    y   2y  y  y    y    y   
y   

                                                2                             2 

t           t                                                             t     t 

n                                    n 
 

2 y  
yt   2 y 

2

 

2                        2 

t                                  
 2 

n 
 

 
2                     2 

2 

y    t          
t
 

t    
n         n

radgan    t       
n t       da y   ny  

 

y  y    ny  2  

 

y  y    ny  2 

R           t t 1 t            t t 1             t
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t 

amitom 
yt yt1 y 

2
 

n 
 y  2 

y 
2 
 ny  2
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t 

( y y     ) 

y  y    ny  2 

R           t t 1             t

sabolood miviReT: yt yt1 

y 
2 
 ny  2 

(9.36)

magram gaangariSebuli avtokorelaciis koeficientis 
sidide TavisTavad ar metyvelebs avtokorelaciis 
arsebobaze dinamikur mwkrivSi. gaangariSebuli koeficienti 
arafers ambobs misi faqtobrivi sididis arsebiToba an 
ararsebiTobaze. amitom jer is unda SevadaroT raRac 
sxva sidides da amis mixedviT vimsjeloT avtokorelaciis 
arsebobaze an ararsebobaze. amis Sesadareblad 
statistikaSi arsebobs specialuri cxrilebi, romelTa 
Soris statistikosebi asaxeleben  r. andersonis mier 
Sedgenil cxrils. es cxrili aseTi saxisaa: 

avtokorelaciis koeficientis kritikuli doneebi

R 
t   t1 

 

d  0.05 
 

da a  0.01 mniSvnelobaTa Sesabamisad 

cxrili #43
 

dakvirvebis 
ricxvi 

(n ) 

dadebiTi mniSvnelobani uaryofiTi mniSvnelobani 

  0.05   0.01   0.05   0.01 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

20 

0.263 
0.345 

0.370 

0.371 

0.366 

0.360 

0.353 

0.348 

0.341 

0.335 

0.328 

0.299 

0.297 
0.447 

0.510 

0.531 

0.533 

0.525 

0.515 

0.505 

0.495 

0.485 

0.475 

0.432 

-0.753 
-0.700 

-0.674 

-0.625 

-0.593 

-0.564 

-0.539 

-0.516 

-0.497 

-0.479 

-0.462 

-0.399 

-0.798 
-0.863 

-0.799 

-0.764 

-0.737 

-0.705 

-0.679 

-0.655 

-0.634 

-0.615 

-0.597 

-0.524 
 

5 da 1 procentian mniSvnelobaTa donis pirobebSi 

avtokorelaciis faqtobrivi koeficienti unda SevudaroT 

cxrilur (kritikul) mniSvnelobebs. amasTan winaswar 

keTdeba nulovani hi poTeza dinamikur mwkrivSi
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t 

t 

t 

avtokorelaciis ararsebobis Sesaxeb. Tu avtokore- 

laciis faqtobrivi koeficienti naklebia cxrilur 

(kritikul) monacemze, maSin nulovani hipoTeza miiReba 

da keTdeba daskvna imis Taobaze, rom dinamikur mwkrivSi 

avtokorelacia ar arsebobs. xolo Tu avtokorelaciis 

faqtobrivi maCvenebeli metia cxrilurze, maSin, piriqiT, 

nulovani hipoTeza uariyofa da davaskvniT, rom mocemul 

dinamikur mwkrivSi avtokorelacia arsebobs. 40-e 

cxrilis monacemebiT, avtokorelaciis koeficenti udris

0.982-s. cxriluri monacemi ki ( n  14 da 5%-iani

mniSvnelobis donisaTvis) Seadgens 0.335-s. e. i. 
faqtobrivi monacemi metia cxrilurze. aqedan

P  1    1  0.05  0.950 albaTobiT SeiZleba vamtkicoT,

rom mocemul dinamikur mwkrivSi arsebobs 
avtokorelacia . aseTive Sedegs vRebulobT

1    1  0.01  0.99 albaTobisaTvis.

socialur-ekonomikur gaangariSebisaTvis Zalian 

xSirad saWiroa ganisazRvros avtokorelaciis arseboba 

ara marto dinamikuri mwkrivebis doneTa Soris, aramed 

am doneebis saSualo an mosworebuli mniSvnelobebidan 

maT gadaxrebs Soris ( t   y  yt , t   ŷ  yt ). 

a se Ti  g ad ax re bi s a Tv is  z em oT  m ot an ili  

y y     y 2
avtokorelaciis koeficienti Ry  yt 1 

    t    t 1            t   
2 

yt
 

         2

miiRebs saxes: R    t 1  
   t      t 1               t   

2 

t 

, rac igivea

 

y  y    2y  2 

R           t t 1             t
yt yt1 

y 
2 
 ny  2 

msgavsad
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

R      

t t 

t 

t 

2 

      n  2 

R   t 1
t 

 t 

t 1               t 

2 
 n    

2

 
. magram CvenTvis ukve

cnobilia, rom variantebis mniSvnelobebidan saSualo 
ariTmetikulis gadaxrebis algebruli jami udris nuls. 

amitom aseTi gadaxrebis saSualo ariTmetikulic nulis 
toli iqneba. am safuZvelze gadaxrebs Soris 
avtokorelaciis koeficienti kidev ufro gamartivdeba 
da Caiwereba aseTnairad:

 
 
 

R    
t1 


 
n1 

 
t 
 

t1 

  t 1   
n1 

 

 
 
 

(9.37)
  

2
 

t1 

es formula asedac SeiZleba Caiweros:
 

n 

  t  t 1 

 t 2   

t          t 1             n 

 
 

 
(9.38)

  t 

t  2 

40-e cxrilis monacemebis safuZvelze gaviangariSoT 

varientebis anu dinamikuri mwkrivis doneebis 
mniSvnelobebsa da maT saSualo dones Soris gadaxrebSi 

avtokorelacis koeficienti. 

 
gadaxrebs Soris avtokorelciis 

gasaangariSebeli monacemebi 
cxrili #44 

 

wl ebi 
done 
( y t  ) 

  t   t 1 

2 

  t   t   t 1   t    t 1 
(             ) 2 

t                t 1 

1999 
2000 
2001 
200 2 
200 3 

329 .8 
367 .7 
394.2 
430.7 
446.9 

-64 .0 
-26 .1 
0 .4 
36 .7 
53.0 

- 
-64 .90 
-26 .1 
0 .4 

376 .7 

409 .60 
681.2 
0 .16 

1346.9 
2809 .0 

- 
1670 .4 
-10 .44 
14.68 
1945.1 

- 
37 .9 
26.5 
36 .3 
16 .3 

- 
1436 .4 
702 .2 
1317 .6 
265 .7 

 1969 .4 0 53.0 8933.2 3619 .7 117 .0 3721.9 
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dinamikuri   mwkrivis saSualo done ( y ) unda 
 

y  
y 

 
1969.4 

gaviangariSoT formuliT: 
n          5        

393.8 .

 

gadaxrebi ( 
 

t 
) unda viangariSoT empiriul donebsa da

saSualo dones ( y ) Soris sxvaobiT. aseTive gadaxrebi 

SegveZlo gagveangariSebina empiriul doneebsa da

mosworebul doneebs   Soris. cxrilis  t 1 svetSi

kargad Cans, rom gadaxrebis dinamikuri mwkrivis doeneebi 
erTi wliTaa gadaweuli win. maSasadame, unda gaizomos

 t       svetisa da  t 1 svetis monacemebs Soris

avtokorelaciis koefiecienti. amisaTvis gamoviyenoT 

zemoTmotanili formula 
n 

  t 


 

 
t 1 

R   
   t 2                         

 3619.7 
 0.405  

.      a x la t       t1 n         
2               8933.2

  t 

t  2 
 

SegviZlia miRebuli avtokorlaciis koeficienti 0.405 

SevadaroT r. andersonis mier Sedgenil cxrilur

maCveneblebs. cxriluri koeficienti n  5 ricxvisa da

  0.05 mniSvnelobisaTvis Seadgens 0.263-s. maSasadame,

gaangariSebuli faqtobrivi koeficienti metia 

cxrilurze (0.405>0.263). es imas niSnavs, rom gadaxrebs 

Soris avtokorelacia arsebobs. 

aseTi saxis gadaxrebs Soris avtokorelaciis 

arsebobis an ararsebobis gamosakvlevad statistikaSi 

cnobilia, agreTve, darbin-uotsonis kriteriumi ( d ), 

romelic avtorTa mier rekomendebulia gaviangariSoT 

formuliT:
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n 

n 

2 

t 

2 

t 

2 

t 

t 

t 



t 

n 



 

 t   t 1 


d  
 t 2  

 

  t

 

 

(9.39)
2 

 

t 1 
 

avtorebma formulis gardaqmnis gziT es kriteriumi
 

daiyvanes 2  2R   

 

 
t 1 

 

gamosaxulebamde. kerZod Tu

formulis mricxvels aviyvanT kvadratSi gaSlili 

formiT, gveqneba: 
n 

 
t 

n 
2 
 2

n 

t 
 

t 1
 

 
2 

t 1

d  
 t 2                      t 2                          t 2   

n 

 
t 

t1 

 
n 

avtorebma CaTvales, rom gamosaxulebani      
2        

da 
t  2 

n 

  t 1 

n 

, agreTve     
2

 

t  2 

n 

da  
t 1 

 
2 

t    erTmaneTisagan iseTi

mciredi mniSvnelobiT gansxvavdebian, romlis ugulebelyofa 

gaangariSebis Semdgomi gamartivebis mizniT savsebiT 

SesaZlebelia. maSasadame, SegviZlia davweroT:
 

n 

 
t  2 

 
n 

2  
  

t 2 

 
2 

t 1 

 

 

. amitom kriteriumis mniSvneloba iqneba:

n 

2
n 

2  2
 

t 
 

t 1
 

n 

     


t 
 

t 1 


d  
  t 2                      t 2                       

 21  
 t 2                         2  2R  , n 

   
2

 

t 2 

      


       t 2 

2    
t 1      




 t              t 1
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t 

t 

 

radganac frCxilebSi moTavsebuli maklebi, rogorc 
wina masalaSi iyo naCvenebi (9.37) gadaxrebs Soris 
avtokorelaciis koficientia. 

maSasadame, darbin-uotsonis kriteriumi sabolood 
miiRebs saxes:

d  2  2R   

 

 
t 1 

 

(9.39)

am safuZvelze avtorebi askvnian, rom Tu gadaxrebs

Soris avtokorelacia ar arsebobs, e. i. R 
t        t 1 

 0 , maSin
 

d  2 , xolo sruli kavSiria da R  
 

t 1 1, maSin 
 

d  0

(dadebiTi korelaciisas) an 4-s (uaryofiTi 

korelaciisas). dadebiTi korelaciis SemTxvevaSi 

kriteriumis Sualeduri mniSvnelobebisaTvis (0-dan 2- 

mde)avtorTa mier Sedgenilia cxriluri monacemebi. 

cxriluri monacemebi Sedgenilia dakvirvebis ricxvisa 

( n ) da dinamikuri mwkrivis mosworebisaTvis gamoyenebuli 

regresiis gantolebis cvladebis ( Q ) raodenobis 

Sesabamisad1. Tu dinamikuri mwkrivis mosworebisaTvis

gamoyenebulia wrfivi gantoleba ( y  a0  a1t ), maSin Q  2 ,

paraboluri gantolebis gamoyenebis SemTxvevaSi 

(             2y  a0   a1t  a2 t ), Q  3 da a. S.

cxrilis monacmebi aseTi saxisaa: 
 
 
 
 
 
 
 
 
 

1cxriluri monacemebis erTerTi nakli isaa, rom isini mxolod 

dinamikuri mwkrivis empiriuli (faqtobrivi) doneebidan mosworebuli 

doneebis gadaxrebis avtokorelaciis arsebiTobas zomavs.
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darbin-uotsonis kriteriumis mniSvnelobani 5%-iani 
arsebiTobis doneTaTvis 

cxrili # 45 
 

dakvirvebis 

ricxvi (n ) 

Q  1 Q  2 Q  3 

d
1
 d

2
 d

1
 d

2
 d

1
 d

2
 

15 
16 

17 

18 

19 

20 

30 

50 

1.08 
1.10 

1.13 

1.16 

1.18 

1.20 

1.35 

1.50 

1.36 
1.37 

1.38 

1.39 

1.40 

1.41 

1.49 

1.59 

0.95 
0.98 

1.02 

1.05 

1.08 

1.00 

1.28 

1.76 

1.54 
1.54 

1.54 

1.53 

1.53 

1.54 

1.57 

1.63 

 

0.82 

0.86 

0.93 

0.97 

1.00 

1.21 

1.42 

1.75 
1.73 

1.71 

1.69 

1.68 

1.68 

1.65 

1.67 

gadaxraTa Soris avtokorlaciis arsebobis 

nulovani hi poTezis Sesamowmeblad cxrilSi 

mocemulia  d  kriteriumis qveda da zeda sazRvrebi

( d1      
da d2 

). Tu Cveni gaangariSebuli faqtobrivi

maCvenebeli ( d ) d  d2 ( 4  d2 
-mde), avtokorelaciis

ararsebobis hi poteza miRebulia. Tu d  d 2 
, daSvebuli

hi poTeza  uariyofa, Tu d  (4- d1 
), maSin arsebobs

uaryofiTi avtokorelacia. Tu d1  d  d2                                
,

4  d2   d  4  d1  situacia gaurkvevelia da sxva

gantolebiT unda movasworoT dinamikuri mwkrivi, 
vinaidan rogorc Cans SerCeulma regresiis gantolebam 
adeqvaturad ver asaxa dinamikuri mwkrivis 
ganviTarebis tendencia. 

Cvens mier motanil magaliTze (cxrili #40) vaCvenoT 

darbin-uotsonis kriteriumis gamoyenebis wesi.
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wlebi 

dinamikuri 

mwkrivis 

doneebi 

y
t
 

 
t 

 
yt 

 
t 

2 

mosworebu 

li 

doneebi 

(ŷ
t     

) 

gadaxrebi 

mosworebuli 
doneebidan 

 y  ŷ t            t      t 

 
 t 1 

 
  

2 
 
 t   t 1 

 t   t 1 

2 

1999 

2000 
2001 
2002 

2003 

329.8 

367.7 
394.2 
430.7 

446.9 

-2 
-1 
0 

+1 
+ 
2 

-659.6 

-367.2 
0 

430.7 

893.8 

4 

1 
0 
1 

2 

334.5 

364.2 
393.9 
423.6 

453.3 

-4.7 

3.5 
0.4 
7.1 

-6.4 

 
-4.7 
3.5 
0.4 

7.1 

22.1 

12.3 
0.16 
50.4 

40.9 

 
-1.2 
-3.1 
6.7 

-13.5 

 
1.44 

9.6 
44.9 
182.3 

 1969.4 0 297.2 10 1969.5   125.9 -11.5 238.2 

 

, 

, 

darbin-uotsonis kriteriumis gasaangariSebeli 
monacemebi 

cxrili #46 
 
 

t 

 
 
 
 
 
 

 

dakvirveba dinamikuri mwkrivis doneebze metyvelebs 
maszed, rom isini daaxloebiT ariTmetikuli progresiiT 
izrdeba. amitom maT mosasworeblad gamogvadgeba wrfivi

gantoleba y  a0  a2t . radgan t -s aTvla centrSi
 

 

gvaqvs gadatanili, amitom parametrebi 

 

a   
y 

0          
n

 

a   
y

t 
t 

1         
 t 

2
 

 
a0  

 

1969.4 

5 

 
 393.9 , 

 
a1 

 

297.2 

10 

 
 29.7 

 

 

xolo

mosworebuli doneebi: 
 

ŷ1  a0   a1t  393.9  29.7(2)  334.5, 

ŷ2   393.9  29.7(1)  364.2, 

ŷ3   393.9  29.7(0)  393.9, 

ŷ4   393.9  29.7(1)  423.6, 

ŷ5   393.9  29.7(2)  453.3. 
 

empiriuli (faqtobrivi) doneebisa da mosworebuli

doneebis jami TiTqmis erTmaneTs emTxveva: yt   ŷt anu

1969.4  1969.5 . gansxvaveba 0.1 gamowveulia cifrebis 

damrgvalebiT.
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n 



t 

am monacemebiT darbin-uotsonis kriteriumis 
faqtobrivi mniSvneloba Seadgens: 

n 

 
 

t 
 

 
2 

t 1

d   t 2                                     
 238.2 

 1.89

    
2

 

 1 

125.9

 

d   kriteriumis cxriluri monacemebi ar arsebobs 

dakvirvebis n=5 ricxvisaTvis. amitom viRebT dakvirvebis 

cxrilur 15 ricxvs. 5%-iani arsebiTobis donis da 

regresiis gantolebis ori cvladis pirobebisaTvis

( y  a0  a1t , aq cvladebia a0    da a1 
) d2 kriteriumi

Seadgens 1.54-s. vinaidan faqtobrivi kriteriumi 

1.89  1.54 , amitom vakeTebT daskvnas imis Sesaxeb, rom 

gadaxraTa Soris avtokorelaciis ararsebobis hipoTeza 

miRebulia. 

yvelaferi zemoTTqmuli gamoiyeneba sabazro 
ekonomikis pirobebSi ekonomikaSi, biznessada menejmentSi 
socialur-ekonomikuri movlenebisa da procesebis 
ganviTarebis rogorc analizSi ise prognozirebaSi. 

 
10. avtokorelaciis aRmofxvra dinamikur 

mwkrivebSi 

 
socialur-ekonomikuri movlenebisa da procesebis 

drois mixedviT ganviTarebis analizsa da prognozirebaSi 
didi mniSvneloba eniWeba dinamikuri mwkrivbis 
avtokorelaciis gavlenisagan ganTavisuflebas. magaliTad, 
Tu mosavlianobasa da sasuqebis raodenobas Soris 
arsebul realur urTierTkavSirs ganvixilavT, maSin unda 
vivaraudoT, rom am kavSirze ara marto niadagebSi
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Setanili sasuqebis raodenobis gadideba imoqmedebs, 
aramed TviT sasuqebisa da mosavlianobis ganviTarebis 
dinamikuri mwkrivis doneebis avtokorelaciuri 
faqtoric. am ukanasknels ki asaxavs dinamikuri mwkrivis 
trendi, anu mosworebuli doneebi. masasadame, Tu Cven 
SevZlebT am trendis anu mosworebuli doneebis gavlena 
gamovTiSoT, maSin davianaxavT avtokorelaciis gavlenisagan 
Tavisufal urTierTkavSirs. statistikaSi amisaTvis 
mravali meTodia SemuSavebuli. magram aqedan yvelaze 
martivi da efeqturia sami maTgani: 1. dinamikuri mwkrivis 
doneebs Soris sxvaobaTa korelirebis; 2. faqtiur da 
mosworebul doneTa Soris sxvaobaTa korelirebis da 
3. drois faqtoris gaTvaliswineba regresiis gantolebaSi. 

faqtiuri doneebi zemoT Cven gamovsaxeT gantolebiT:

y  ft   t sadac y  – faqtiuri donea, f
t 
- mosworebuli

done anu trendi (sxvagvarad is zogjer  gamoisaxeba

ŷ -iT), t - SemTxveviTi gadaxrebia. ŷ –trendi, rogorc

viciT, gamoisaxeba romelime maTematikuri formuliT 
(wrfivi,  parabola, hiperbola,maCvenebliani da sxv.). 
Tu wrfivi funqciiT aris dinamikuri mwkrivi 
mosworebuli – maSin pirveli faqtiuri done, sadac

 

t  1 iq ne ba : ŷ1   a0   a11  1  ,      m e ore 

t  2  y  a0  a1 2   2 , mesame t  3  y  a0  a1 3   3

meoTxe t  4  y  a0  a1 4   4 

pirveli rigis sxvaobania: 

 

da a. S. maT Soris

1
  y2  y1  a0   2a1   2   a0   a1  1   a1   2  1 , 


2  
 y

3 
 y

2  
 a

0  
 3a

1 
 

3 
  a

0  
 2a

1 
  

2 
  a

1 
  

3 
  

2 
, 


3  
 y

4 
 y

3  
 a

0  
 4a

1 
  

4 
  a

0  
 3a

1 
  

3 
  a

1 
  

4 
  

3 
. 

(9.40)
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1           0          1                2 

2 

n 

rogorc Cans, wrfivi gantolebiT mosworebuli 
dinamikuri mwkrivis doneTa pirveli rigis sxvaobebis 
cvalebadobaze gavlenas saerTo ganviTarebis tendencia 

anu trendi ver moaxdens, vinaidan aqedan mxolod a1 

parametria SemorCenili sxvaobebSi da isic yvela maTganSi 
mudmivia. amitom es sxvaobani ganTavisuflebulia 
avtokorelaciisgan. 

Tu paraboliT an meore xarisxis polinomiiTaa 
mosworebuli dinamikuri mwkrivi, maSin dinamikuri 
mwkrivis faqtiuri doneebi iqneba:

 

y   a   a 1  a  

1
2
 

y2   a0   a1  2  a2  

2 

 

 1 

2 
 

 

(t  1), 

(t  2),

.  .  .  . .  .  .  .  . .  .  .  .  .  . (9.41)

yn   a0  a1  n  

a2 

 n 
2 
  (t  n).

 

doneTa Soris pirveli rigis sxvaobani iqneba: 

1 
 y

2 
 y

1 
 (a

0 
2a

1 
4a

2 


2
) (a

0 
a

1 
a

2 
)  a

1 
3a

2 
(

2 


1
), 

2 
 y

3 
 y

2 
 (a

0 
3a

1 
9a

2 


3
) (a

0 
2a

1 
4a

2 


2
)  a

1 
5a

2 
(

3 


2
). 

rogorc Cans, am SemTvevaSi (roca dinamikuri mwkrivi 
m os w o re bu li a   m e -2   x ar is xi s   po li no m iT  

2y  a0  a1t  a2t ) pirveli sxvaobani araa Tavisufali

ZiriTadi tendenciis anu trendis gavlenisagan, vinaidan

masSi kidevaa SemorCenili aramudmivi sidide a2 
. amitom

saWiroa meore rigis sxvaobani gaviangariSoT. gveqneba: 

1
  2  1

  2a2   3  2 2  1 

1
  3  2   2a2   4  23   2 

(9.42)
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da a.S. es sxvaobani ukve Tavisufalia avtokorelaciis 

gavlenisagan, vinaidan ZiriTadi tendenciisagan

SemorCenilia mxolod a2 da isic mudmivi. maSasadame,
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xy                                 

2          2 

avtokorelaciis gavlenis aRmosafxvrelad dinamikuri 

mwkrivis doneTa wrfivi gantolebiT mosworebisas, unda 

gaviangariSoT pirveli rigis sxvaobani, parabolis 

mixedviT mosworebisas, meore rigis sxvaobani, xolo n - 

uri xarisxis parabolis mixedviT mosworebis SemTxvevaSi 

n –uri rigis sxvaobani. aseTi sxvaobani Tavisufalia 

avtokorelaciisagan. x  da y  movlenebs  Soris 

korelaciuri urTierTkavSiris garkvevisaTvis sakmarisia 

calcalke viangaruSoT rogorc x   faqtoris, ise y 

faqtoris mixedviT doneTa Soris Sesabamisi rigis 

sxvaobani da mxolod am sxvaobebs Soris davadginoT 

korelaciis koeficienti, rac iqneba avtokorelaciis 

gavelnisagan Tavisufali maCvenebeli, romelic SegviZlia 

gamoviyenoT x  da y  movlenebs Soris urTierTkavSiris 

analizsa da prognozirebaSi. am SemTxvevaSi 

sxvaobaTaSoris korelaciis koeficients statistikaSi 

gansazRvraven Semdegi formulis gamoyenebiT: 
 

 x  y
Rxy   (9.43).

 x  y 
 

es formula gamomdinareobs korelaciis wrfivi 

koeficientis Semdegi formulidan: 
 

R     
    ( x x )( y y )   

( x  x )2 ( y  y) 2 

sadac Rxy da x  da y  Sesabamisad dinamikuri

mwkrivebis doneTa sxvaobaTaSoris korelaciis

koeficientia; x da y Sesabamisad x  da y  dinamikur

mwkrivebSi doneTa Soris sxvaobania. aRniSnuli vaCvenoT 

Semdegi saxis konkretul magaliTze:
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sasuqebis Setanisa da mosavlianobis maCveneblebi 

Cais plantaciaSi. 

cxrili #47 
 

 
 
wlebi 

Setanili 

sasuqebis 

moculoba 

1h-ze (kg) 

x 

Cais 

mosavlianoba 

1h-ze 

centnerobiT 
y 

 
x  x

i 
 x

i1
 

 
y  y

i 
 y

i1
 

 
x

2
 

 
y

2
 

 
xy 

1998w. 

1999w. 

2000w. 

2001w. 

2002w. 

30 

40 

35 

50 

60 

200 

250 

220 

250 

280 

_ 

10 

-5 

15 

10 

_ 

50 

-30 

30 

30 

_ 

100 

25 

225 

100 

_ 

2500 

900 

900 

900 

_ 

500 

150 

450 

300 

     
 

450 
 

5200 
 

1400 

 

Sedegad miviReT korelaciis koeficienti:
 

Rxy 

 

 
      1400      

 0.92 
450  5200

es imas niSnavs, rom Setanili sasuqebis raodenobis 

gadideba Zlierad moqmedebs Cais plantaciebSi Cais 

mwvane foTlis mosavlianobis gadidebaze, rac SeiZleba 

gaTvaliswinebul iqnas soflis meurneobis marTvisa da 

dagegvis procesSi. 

dinamikur mwkrivebSi avtokorelaciis aRmofxvris 

meore meTodi pirveli meTodis msgavsia da 

gulisxmobs faqtobriv doneebsa da mosworebul 

doneebs Soris sxvaobebis kolelirebas anu maT Soris 

korelaciuri urTierTdamokidebulebis gansazRvras 

zemoTmotanili korelaciis koeficientis daxmarebiT: 
 
 

Rxy  
 x  y 

2          2 

 
sadac 

 
 

yi    yi  ŷi . 

 x  y



 

2 

koeficientis gaangariSebis wesebi vaCvenoT 

zemoTmotanili cxrilis monacemebis mixedviT 
cxrili #48 

 

 
wlebi 

sasuqebis 
raodenoba 
1h-ze (kg) 

mosavlianoba 
1h-ze 

centnerobiT 

 

x  xi   x̂i 

 

y  yi  ŷi 

 

x2
 

 

y2
 

 

xy 

1998w. 
1999w. 
2000w. 
2001w. 
2002w. 

30 
40 
35 
50 
60 

200 
250 
220 
250 
280 

1 
4 
-8 
0 
3 

-8 
26 
-20 
-6 
8 

1 
16 
64 
0 
9 

64 
676 
400 
36 
64 

-8 
104 
160 
-6 
24 

 215 1200 0 0 90 1240 274 

cxrilis Sesavsebad, pirvel rigSi saWiroa x  da y 

monacemebis mosworeba. rogorc Cans, orTave dinamikuri 

mwkrivis doneebis cvalebadoba wlebis mixedviT 

daaxloebiT ariTmetikuli progresiiT xorcieldeba. 

amitom orTaves mosasworeblad anu trendis 

gasaangariSeblad gamoviyenebT wrfiv gantolebebs:

x  a0  a1t; y  a0  a1t . ga m oviy enoT a0       da  a1

parametrebis gaangariSebis gamartivebuli wesi, risTvisac 

t -s aTvla gadagvaqvs centrSi. am SemTxvevaSi pirveli
 
dinamikuri mwkrivisaTvis: a   

x 
0          

n 

 

, a
1

  
xt 
t 

2
 

 
,    m eo re 

 
dinamikuri mwkrivisaTvis: 

 

a   
y 

0         
n 

 
, a1 

 

 
yt 

,   xolo 
t

 

t  2,1,0,1,2 
 

(t  0 
 

t 2   10)

SevadginoT saangariSo cxrili: 
 

 

cxrili #49
 

wlebi x y t t 2 xt yt x̂ ŷ 

1998w. 

1999w. 

2000w. 
2001w. 
2002w. 

30 

40 

35 

50 

60 

200 

250 

220 

250 

280 

-2 

-1 

0 

+1 

+2 

4 

1 

0 

1 

4 

-60 

-40 

0 

50 

120 

-400 

-250 

0 

250 

560 

29 

36 

43 

50 

57 

208 

224 

240 

256 

372 

 215 1200 0 10 70 160 215 1200 

21 b. gabiZaSvili 337
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pirveli dinamikuri mwkrivisaTvis gveqneba:

a   
x 

 
 215 

 43, a
 
 
xt 

 
 70 

 7
 

 

x̂  43  7t
0         

n       5 
1       

t 
2        

10

meoresaTvis:

a   
y 

 240, a
 
 
yt 

 
160 

 16
 

 

ŷ  240  16t
0          

n              
1
 t 

2         
10

Tu    t - s    m n i Sv ne lo b eb s ( t  2,1,0,1,2 ) 

Tanmimdevrulad CavsvamT zemoTmotanil gantolebebSi 

( x̂  43  7t; ŷ  240  16t ) miviRebT Sesabamisad 1998, 

1998, 1999, 2000, 2001, da 2002 wlebis mosworebul 

mniSvnelobebs (rac naCvenebia cxrilSi). 

Cvens mier mosworebuli doneebis jami emTxveva 

empiriuli anu faqtobrivi doneebis jams, rac metyvelebs 

wrfivi gantolebis sworad SerCevaze. 

zemoTmotanili cxrilis safuZvelze korelaciis 

koeficienti Seadgens:

 
Rxy

 
                    274   

          
x     y        

                     0.82


2 
x 

2 
y 90 1240

 

es imaze metyvelebs, rom am gziTac korelaciuri 
kavSiris simWidrovis xarisxi Cvens mier motanil 
ekonomikur maCvneblebs Soris Zalian mWidroa. 

drois faqtoris CarTva regresiis gantolebaSi 
SemoTavazebulia fiSerisa da bous mier. avtorTa azriT 
Tu regresiis nebismier gantolebaSi damatebiT faqtorad 
CavrTavT dros ( t ), maSin is Seasrulebs or funqcias 
erTdroulad. aRmofxvris avtokorelacias dinamikur 
mwkrivebSi da amasTan erTad asaxavs Cvens modelSi 
gauTvaliswinebeli yvela faqtoris gavlenas. 

am SemTxvevaSi wrfivi gantoleba miiRebs saxes:

yxt   a0  a1 x  a2t ,     (9.44)
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1 

2 
 

parabola: 
 

ŷ 
x t   a0  a1 x  a2 x 

 

 a3t 
 

(9.45) da a.S.

normalur gantolebaTa sistemis amoxsnisa da

parametrebis a
0 
, a

1 
, a

2 
, a

3 da a. S. gaangariSebis wesi

iqneba iseTive, rogorc naCvenebia wina sakiTxebis 
ganxilvisas. 

 
11. trendi dinamikur mwkrivebSi da misi 

gamoyeneba sezonuri warmoebis biznesSi 
 

sabazro ekonomikis pirobebSi socialur-ekonomikuri 

movlenebisa da procesebis ganviTarebis moklevadiani 

prognozirebisaTvis metad didi mniSvneloba aqvs 

dinamikuri mwkrivebis ganviTarebis tendenciis Seswavlas. 

statistikas gaaCnia mZlavri mecnieruli aparati 

dinamikuri mwkrivis saerTo donis cvalebadobis 

arsebiTobis gamosavlenad. Tu es cvalebadoba arsebiTia 

(zogjer martivad amboben, rom doneTa Soris gansxvaveba 

Tu 5%-s aRemateba), maSin SeiZleba CavTvaloT, rom 

ganviTareba arsebiTia. saqme gvaqvs zrdis an klebis 

tendenciasTan. magram ganviTarebis erTi donis 

cvalebadobaze mravali faqtori moqmedebs, romelTa 

diferencirebuli analizi statistikis erTerTi 

mniSvnelovani amocanaa. Tavisi zemoqmedebis xasiaTis 

mixedviT es faqorebi SeiZleba daiyos oTx jgufad: 
sistematuri, cikluri, sezonuri da SemTxveviTi. 

sistematuri faqtorebi evoluciuri zemoqmedebis 

xasiaTisaa. aseTia, magaliTad, fasebze moqmedi moTxovna- 

miwodeba, mosavlianobaze moqmedi niadagebis nayofiereba, 

maTi damuSavebis agroteqnikuri vadebi, sasuqebis Setana 

sasoflo-sameurneo savargulebze da sxv. am faqtorTa 

zemoqmedba ganapirobebs movlenebisa da procesebis 

ganviTarebis saerTo cvalebadobas, tendencias, romelsac
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statistikaSi trendi ewodeba. 

cikluri  zemoqmedebis  faqtorebi saSedego 
movlenis cvalebadobas (zrdas an klebas) periodulad 
ganapirobeben garkveuli ciklis ganmavlobaSi. magaliTad, 
saqonlis sabazro fasebze moqmedi miwodebis faqtori 
cikluri xasiaTisaa, romelic   dasawyisSi (dabali 
miwodeba) amaRlebs saqonlis sabazro fasebs, garkveuli 
periodis gasvlis Semdeg iwvevs maT stabilizacias 
bazarze da bolos (maRali miwodeba) amcirebs maT. 

sezonuri faqtorebi iwvven movlenis zrdas an 
klebas (sruliad gansazRvrul periodebSi (sezonebSi). 
aseTia, magaliTad fasebis cvalebadoba agrarul bazrebze 
sasoflo-sameurneo produqtbis damzadebis sezonuri 
xasiaTis gamo da a.S. 

b o l os ,  S e m T x v e vi T i  f a q t o r e b ic  (o m ebi , 
ekologiuri katastrofa, setyva da sxv.) ekonomikaSi 
moqmedebs movlenebisa da procesebis ganviTarebaze. 

Sesabamisad, rogorc wina paragrafSi iyo naCvenebi 
dinamikis mwkrivs gamosaxaven gantolebiT:

yt   ft    t sadac y
t    
– dinamikuri mwkrivis done t -ur

wels; f - ganviTarebis sistemuri faqtorebi, romlebic 

ZiriTadi tendenciis (trendis) maCvenebelia igive wels; 

t     – danarCeni faqtorebis zemoqmedebiT gamowveuli 

Semadgeneli nawili. 

analitikuri  ZiriTadi tendenciis (trendis) 
raodenobrivi maxasiaTebelia dinamikuri mwkrivis 
mosworebuli doneebi, xolo damatebiTi nawilis – 
dispersia da saSualo kvadratuli gadaxra. grafikulad 
orive es Semadgeneli nawili ase gamoisaxeba:
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trendi 

 

 

 
nax.tg26a

1 

sinusiodia y  sin t 

 
a 0 

 
0 

dinamikuri mwkrivis ganviTarebis analizi trendis 
gamovleniT iwyeba. uamrav meTods asaxeleben am miznis 
Sesasruleblad. maram yvelaze martivia dinamikuri 
mwkrivis or tol nawilad gayofa da Sesabamisi nawilebis 
anu pirveli da meore nawilis saSualo doneebis 
urTierTSedareba. zogjer amboben, Tu am saSualo doneebs 
Soris gansxvaveba 5%-ze naklebia, dinamikur mwkrivs 
ganviTarebis tendencia (zrdis an klebis) ar gaaCnia da 
am saSualo doneebiT SeiZleba viwinaswarmetyvelod 
Sesabamisi movlenis ganviTareba momavlisaTvis. 

dinamikuri mwkrivis monotonurad klebadi an 
monotonurad mzardi tendenciis Seswavla warmoebs 
zemoT aRwerili regresiul gantolebaTa gamoyenebiT. 
maT Sorisaa wrfivi, paraboluri, hi perboluri, 
eqsponenciuri, maCvenebliani gantolebebi da a. S. 

SesaZlebelia dinamikur mwkrivebs hqondes 
aramonotonuri ganviTarebis tendencia. zogjer aseTi 
aramonotonuri ganviTareba gamoisaxeba dinamikuri 
mwkrivis doneebis dasawyisSi Zalian swrafi zrdiT, 
gansazrRvrul eqstremalur maCveneblamde miRwevis Semdeg 
SesaZlebelia gvqondes zrdis Seneleba an piriqiT. aseTi 
dinamikuri mwkrivebis damuSaveba, mosworeba SeiZleba 
vawarmooT gompercis mrudiT, romelsac Semdegi saxe

 

aqvs: ŷt   K a0 a1t . galogariTmebis Semdeg SeiZleba mas
 

mivceT wrfivi forma: 
 

log ŷt   log k  a1t log a0 .
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CvenTvis ukve cnobili meTodebiT SeiZleba gantolebis 
parametrebis gaangariSeba da dinamikuri mwkrivis 
mosworeba. Tu ukuSebrunebuli sidideebTan gvaqvs saqme, 
maSin maT Soris urTierTdamokidebulebis modelireba 
SeiZleba logistikuri funqciiT:

 

y   
       k   

t       
1  10

a0  a1t
 

 
(9.46).

rogorc Cans gamoyenebulia aTobiTi logariTmi 10 
fuZiT. 

gansakuTrebuli TaviseburebebiT xasiaTdeba 
ganviTarebis tendenciebis dadgena aramonotonur 
dinamikur mwkrivebSi1. aramonotonuri anu ganviTarebis 

Wreli suraTis mqone (zrda icvleba klebiT an piriqiT) 
dinamikuri mwkrivebis mravali tipuri magaliTi SeiZleba 
motanil iqnas biznesSi saqonlis sezonuri realizaciis 
(magaliTad, zamTris an zafxulis tansacmlis, fexsacmlis, 

sasoflo-sameureno produqtebis sezonuri warmoebis 
da sxv.) sferodan. am saqonlis wlis manZilze 
(gazafxuli, zafxuli, Semodgoma, zamTari) realizaciis 

maCveneblebis cvalebadoba msgavsia trigonometriuli 
funqciebis, sinusisa da kosinusis meoTxedebis (I, II, III, 
IV) mixedviT cvalebadobisa, anu periodulobisa 
(maCveneblebi periodulad meordebian). amitom aseT 

SemTxvevaSi dinamikuri mwkrivebis mosworebisa da 
prognozirebisaTvis iyeneben furies mwkrivebs, romelTa 
daxmarebiT TiToeuli donis mosworebuli mniSvneloba 

gamoisaxeba Semdegi gantolebiT: 
 

1monotonuri ganviTarebis anu gamokveTili zrdis an klebis 

tendenciebis mqone dinamikur mwkrivebSi ganviTarebis tendenciis 

anu trendis dadgenis xerxebi, saSualo wliuri zrdisa da matebis 

tempebis, saSualo absoluturi matebis, sriala saSualoebi, wrfivi 

gantolebis, arawrfivi gantolebebis da sxvaTa gamoyeneba Cven 

zemoT vaCveneT.
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t 

2 

 
m 

ŷt   a0   ak  cos k  bk sin k  ,     (9.47). 
k 1

 

sadac 
 

ŷt 

 

– dinamikuri mwkrivis mosworebuli donea;

t - drois maCvenebelia, romelic SeiZleba gamovsaxoT 

mniSvnelobebiT (0,1,2. . . . n );

k - garmonikis1  maCvenebelia K  0,1,2,..., m , ucnobi
 

a
0 
, a

k 
, b

k 

 

parametrebia, romelTa gasaanagriSeblad viyenebT

umcires kvadratTa meTods:

( yt  ŷ )
2  
 min

 

sadac 
 

y
t     
– empiriuli anu faqtobrivi doneebia;

 

ŷt 

 

Tu 

 

- mosworebuli doneebi. 
 

ŷt -s nacvlad CavsvamT mis mniSvnelobas, gveqneba:
 

               m                                                     
 yt   a0   ak  cos k  bk sin k   min (9.48).
              k 1                                                   

 

Tu miRebul gamosaxulebas gavawarmoebT 
 

a
0 
, a

k 

 

da b
k

mimarT, e. i. movnaxavT pirveli rigis warmoebulebs da

TiToeul maTgans gavutolebT 0-s, mviRebT 

parametrebis Semdeg mniSvnelobebs: 

a0 , ak da bk

 
y 

a0    
n 

; 

 

ak  
2y cos kt 

; 
n 

 

bk  
2  y sin kt 

. 
n 

 
(9.48)

 

 
1rogorc zemoT aRvniSneT, zogierT SemTxvevaSi dinamikuri mwkrivebis 

doneTa mniSvnelobebi sinusisa da kosinusis funqciebis ganmeorebis 

msgavsad periodulad meordebian, rasac warmoadgenen sinosoidaluri 

rxevadobis gziT. imis gamo, rom aseTi cvalebadobani warmoadgenen 

garmoniul rxevadobebs, amitom dinamikuri mwkrivis mosworebis 

Sedegad miRebul sinusoidebs garmonikebs uwodeben.
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aseTi parametrebis gasaangariSeblad saWiroa

sin kt -s da cos kt -s mniSvnelobaTa dadgena. es

mniSvnelobani unda davadginoT garmonikis mixedviT. 
Cveulebrivad furies mwkrivebis mixedviT angariSoben 
oTx garmonikas. gansazRvraven romeli maTagni ufro 
adeqvaturad asaxavs empiriuli doneebis ganviTarebis 
suraTs. furies mwkrivs eqneba saxe:

k  1, ŷt   a0  a1 cos t  b1 sin t 
 
 

ŷt   a0  a1 cos t  b1 sin t 

,                (9.49), 

I garmonika

k  2, 
 a2 cos 2t  b2 sin 2t 

,                 (9.50), 
 

II garmonika

ŷ
t  
 a

0 
 a

1 
cos t  b

1 
sin t  a

2 
cos 2t 

k  3, 
 b2 sin 2t  a3 cos 3t  b3 sin 3t 

, (9.51), 
 

III garmonika
 

 

ŷ
t  
 a

0 
 a

1 
cos t  b

1 
sin t  a

2 
cos 2t  b

2 
sin 2t 

k  4, 
 a cos 3t  b sin 3t  a cos 4t  b sin 4t , 

(9.52).
3                         3                        4 4 

IV garmonika
 

t -s mniSvnelobani I da II garmonikisTvis gaingariSeba 

Semdegi maCveneblebis gamoyenebiT: 1) t -s mniSvnelobani 

dinamikuri mwkrivis doneebis mixedviT, rogorc zemoT 

davinaxeT, icvleba 0-dan n -mde. Tu gvainteresebs wlis 

ganmavlobaSi calkeuli periodebis mixedviT raime 

ekonomikuri maCveneblis sezonuri an sxva saxis 

cv al eb ad ob a ,   m aS in   T ve eb is    m ix ed viT 

t =0,1,2,3,4,5,6,7,8,9,10,11. . ise, rom 0 aRniSnavs ianvars, 

1 Tebervals da a.S. Tu calkeul periodebs wrexazis 
sigrZis ( 2R ) nawilebiT gamovsaxavT, maSin Tvis
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2 
1
 

radianuli zoma iqneba 
12 

 
. maSasadame t -s radianuli

 

 

sidideebi Sesabamisad iqneba: ianvarSi 

 

 
2 

 0 
12 

 
 0 ,

 

 
2 

   


 

2 
 2  


TebervalSi  

12  
1
 6 

, martSi,  
12 3 

, aprilSi

 

2 
 3  



 

 

da a. S. maSasadame  t -s radianuli
12         2 

mniSvnelobania:
 

t  0; 
    

;    ;    ; 
6   3   2 

2  5
; 

3     6 

 

; ; 
7  4

;      ; 
6     3 

3  5
; 

2     3 

11
;       ; 

6

2) t  -s mniSvnelobaTa Sesabamisad saWiroa kosinusisa 
da sinusis mniSvnelobani davadginoT. 

elementaruli maTematikidan cnobilia, rom 

centraluri kuTxis radianuli  zoma ewodeba 

Sesabamisi rkalis sigrZis fardobas radiusTan. 

radiani  aris centraluri  kuTxe, romelic 

dayrdnobilia wrewiris im rkalze, romlis sigrZe am 

wrewiris radiusis tolia. gansazRvris Tanaxmad 1rad. 

180
= 

  
gradus

 
 



 57
0
1745 . cxadia 1

0-is radianuli zoma

iqneba  0.01745 2 radiani. 
180  

0 –is radianuli zoma,

 
 
 

1 
2 _wrexazis sigrZis radianuli sididea, vinaidan wrexazis 

sigrZe ( 2R ) Sefardbulia radiusTan ( R ). 

2a. buaZe da sxv. matematika umaRlesSi SemsvlelsaTvis, Tbilisis 

universitetis gamomcemloba, Tb., 1986, gv. 164.
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Tu mas avRniSnavT a -Ti, iqneba 


a          . 

180

aqedan vRebulobT kuTxeebis radianul mniSvnelobebs. 
pirdapir vwerT:

d  
 

; 30
0  


2 

 
; 60

0  


6 

 
; 45

0  


3 

 
; 135

0  


4 

3 
; 270

0  


4 

3 
; 180

0  
 

2

da a.S. 

Tu am maCveneblebs gamoviyenebT da gavixsenebT 
naxevarkuTxis, ormagi kuTxis da a.S. trigonometriul 
funqciebs, maSin kosinusi da sinusi Semdeg mniSvnelobebs 
miiRebs: 

cxrili #50 
 

 

t 
cos t 

cos 2t cos 3t cos 4t sin t sin 2t sin 3t sin 4t 

0 1 1 1 1 0 0 0 0 



6 

3 

2 

 

0.5 
 

0 
 

-0.5 
 

0.5 
3 

2 

 

1 
3 

2 



3 

 

0.5 
 

-0.5 
 

-1 
 

-0.5 
3 

2 

3 

2 

 

0    
3 

2 



2 
0 -1 0 1 1 0 -1 0 

2

3 

 

-0.5 
 

-0.5 
 

1 
 

-0.5 
3 

2 

3 


2 

 

0 
3 

2 

5

6 

3 


2 

 

0.5 
 

0 
 

-0.5 
 

0.5 
3 


2 

 

1 
3 


2 

 -1 1 -1 1 0 0 0 0 

7

6 
 

  3 
2 

 

0.5 
 

0 
 

-0.5 
 

-0.5 
   3 

2 

 

-1 
   3 

2 

4

3 

 

-0.5 
 

-0.5 
 

1 
 

-0.5 
3 

2 

3 

2 

 

0 
3 


2 

3

2 

 

0 
 

-1 
 

0 
 

1 
 

-1 
 

0 
 

1 
 

0 

5

3 

 

0.5 
 

-0.5 
 

-1 
 

-0.5 
3 

  
2 

3 
  

2 

 

0 
3 

2 

11

6 

3 

2 

 

0.5 
 

0 
 

-0.5 
 

-0.5 
3 

  
2 

 

-1    
3 

2 



347 347 

 
 
 

gazis 

movitanoT konkretuli magaliTi (cifrebi piroboTia) 
 

 

cxrili #51 

biznesSis gazis moxmareba 
 

 

 
Tveebi 

airis 
moxmareba 

(aTas m3) 

yt 

 
y cos t 

 

 
y sin t 

 

 
ŷt 

 

 
y cos 2t 

 

 
y sin 2t 

 

 
ŷt 

ianvari 

Tebervali 

marti 

aprili 

maisi 

ivnisi 

ivlisi 

agvisto 
seqtemberi 

oqtomberi 

noemberi 

dekemberi 

336.92 

339.30 

337.04 

332.24 

332.04 

328.46 

332.08 

326.06 

329.06 

330.92 

335.26 

338.28 

336.92 

294.00 

168.52 

.0.00 

-166.02 

-284.2 

-326.08 

-282.2 

-164.54 

0.00 

167.64 

293.00 

0.00 

169.66 

292.00 

332.24 

287.62 

164.22 

0.00 

-163.04 

-225.00 

-330.92 

-290.40 

-163.14 

338.82 

338.60 

336.78 

333.84 

330.58 

329.88 

326.46 

328.68 

328.15 

331.44 

334.70 

337.40 

339.92 

169.66 

-168.52 

-332.24 

-166.02 

164.22 

326.08 

163.045 

-165.40 

-330.92 

-167.64 

169.14 

0.00 

294.00 

292.00 

0.00 

-287.62 

-284.20 

0.00 

282.20 

285.00 

0.00 

-290.40 

-293.00 

338.68 

338.22 

336.56 

333.98 

330.96 

328.10 

326.32 

326.3 

328.28 

331.58 

335.08 

339.62 
 

sul 
 

3991.66 
 

37.04 
 

7.24 
 

3991.68 
 

-0.82 
 

-2.02 
 

3997.68 

am monacemebis safuZvelze pirveli garmonikis 

gantolebis parametrebi Seadgens: 
 

a   
y 

 
 3991.66 

 332.64
 

0          
n          12 

a   
 2y cos t 

 
 2 37.04 

 6.17
 

1                  
n               12 

b   
 2sin t 

 
 7.04 2 

 1.21
 

1                
n             12 

 

aqedan gamomdinare pirveli garmonikis wrfivi 

gantoleba miiRebs saxes: 

ŷt   332.64  6.17 cos t  1.21sin t 

meore garmonikis gantolebis parametrebi:



348 348 

 
 
 

 

a   
y 

 
 3991.66 

 332.64
 

0          
n          12

 

a1  
2y cos 2t 

12 

2   0.82


12 

 

 0.14

b   
 2sin 2t 

 
 2 (2.02) 

 0.34
 

1                  
n                 12 

 

gantoleba miiRebs furies mwkrivis Semdeg saxes: 

ŷt   332.64  6.17 cos t  1.21sin t  0.14 cos 2t  0.34 sin 2t 

Tu pirvel gantolebaSi Tveebis mixedviT CavsvamT

cos t da sin t , xolo meore gantolebaSi cos 2t  da sin 2t -

s mniSvnelobebs, miviRebT airis moxmarebis mosworebul 
doneebs bSesabamisad pirveli da meore garmonikebis 
mixedviT (es doneebi asaxulia 49-e cxrilSi). 

aseTive wesiT SeiZleba dinamikuri mwkrivis 
mosasworeblad gamoviyenoT mesame da meoTxe garmonikebis 
Sesabamisi gantolebani. TiToeulis mixedviT dinamikuri 
mwkrivis mosworebis Semdeg umcires kvadratTa meTodiT 

( y  ŷ )
2  
 min  unda viangariSoT mosworebis sizustis 

xarisxi. cxadia, im garmonikis mixedviT mosworeba unda 
avirCioT, romliTac gansxvaveba faqtobrivi anu empiriuli 
doneebisa da mosworebuli doneebis jamTa Soris iqneba 
minimaluri. Cven mxolod ori (pirveli da meore) 
garmonikebis mixedviT movasworeT dinamikuri mwkrivi. 
aRmoCnda, rom rogorc cxrilidan Cans, yvelaze zustad 
dinamikuri mwkrivis ganviTarebis tendencias asaxavs 
furies mwkrivis pirveli garmonika, radgan 

( y  ŷ )
2  
 3391.66  3391.682  

 0.02
2  
 0.0004 ,   r ac 

mxolod cifrebis damrgvalebiTaa gamowveuli. 

Cvens mier gaangariSebuli gantolebani biznesSi
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SeiZleba gamoyenebul iqnas prognozirebaSi anu warsulSi 
tendenciebis momaval periodze gavrcelebis anu 
eqstrapolirebis dros. es mxolod maSin iZleva 
sasurvel efeqts, roca warsulSi arsebuli situaciebi 
ucvleli darCeba momavalSiac.
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Tavi X. SerCeviTi dakvirvebani  

ekonomikasa da biznesSi 
 

1. SerCeviTi dakvirvebis cneba da 

gamoyenebis mizezebi 

 
albaTobani da SerceviTi dakvirvbani, romlebic Zalian 

farTod gamoiyeneba sabazro ekonomikaSi, agreTve biznessa 
da menejmentSi statistikis Teoriisa da praqtikis 

erTerTi mniSvnelovani sferoa. 
SerCeviTi dakvirveba aramTliani dakvirvebis  erT- 

erTi nairsaxeobaa. misi arsi isaa rom, mTliani 
erTobliobidan SeirCeva nawili, Seiswavleba is da 
Sedegebi gavrceldba mTels erTobliobaze. mTlian 
erToblobas ewodeba generaluri, xolo  SerCeul 
nawils, romelzedac tardeba dakvirveba _ SerCeviTi 
erToblioba ewodeba. 

maxasiaTeblebi, romlebic dadgindeba SerCeviTi 
erTobliobis SeswavliT da gavrceldeba generalur 

erTobliobaze, aris ori saxis: saSualo sidideebi 
(saSualo xelfasi, saSualo mosavlianoba, saSualo 
Tanrigi, saSualo gamomuSaveba da a.S.) da wilobrivi 
sidide (vaJebis an qalebis xvedriTi wili, wundebuli 
da vargisi produqciis xvedriTi wili, xarisxiani 
produqciis xvedriTi wili da a.S.). 

SerCeviTi dakvirvebis gamoyenebis aucileblobas 

statistikaSi ganapirobebs Semdegi ZiriTadi mizezebi: 1) 

dakvirvebis droisa da saxsrebis Semcireba. marTlac, 
radgan dakvirvebas eqvemdebareba erTobliobis mxolod 
nawili, mcirdeba rogorc dakvirvebis CatarebisTvis 
saWiro dro, aseve Sesabamisi materialuri, SromiTi da 

finansuri resursebi; 2) dakvirvebis TiToeuli erTeulis
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detaluri gamokvlevis aucilebloba. magaliTad, 

saojaxo biujetebis gamokvlevisas Semosavlebisa da 
gasavlebis detaluri, dawvrilebiTi Seswavlaa saWiro, 
aseTi Seswavla ki SeuZlebelia movaxdinoT yvela ojaxSi, 
ris gamo gamoiyeneba SerCeviTi dakvirveba; 3) materialuri 

faseulobebis danakargebis minimumamde dayvana. magaliTad, 
eleqtro naTurebis ganaTebis xangrZlivobis dasadgenad 
saWiroa maTi fizikuri ganadgureba da sxva; 4) gamokvlevis 

ufro meti sizustis miRweva. vinaidan dakvirvbas 
eqvemdebareba mTliani erTobliobis mxolod nawili, 
amitom mcirdeba daSvebuli Secdomebis raodenobac da 
izrdeba miRebuli Sedegebis sizustis xsrisxi. 

 
2. SerCeviTi dakvirvebis saxeebi 

da wesebi 
 

SerCeviTi dakvirveba ori saxisaa: ganmeorebiTi da 
ganumeorebeli. ganmeorebiTia iseTi SerCeviTi dakvirveba, 
romlis drosac SerCeuli nawili Seswavlis Semdeg isev 
ubrundeba gneralur erTobliobas da monawileobas 

Rebulobs axal SerCevaSi. ganumeorebeli SerCevisas ki 
piriqiT, SerCeuli nawili aRar ubrundeba generalur 
erTobliobas da verc monawileobs morig SerCevaSi. 

SerCevis wesebidan aRsaniSnavia individualuri da 
seriuli; 

individualuris dros SeirCeva calkeuli erTeulebi, 
xolo seriulis dros_mTeli partiebi, seriebi. TavisTavd 
orive maTgani SeiZleba SeirCes sakuTriv-SemTxveviTi, 
meqanikuri, ti puri da sxva wesebiT. sakuTriv- 

SemTxveviTi wesis dros erToblioba araa dalagebuli 

raime niSnis mixedviT da SerCeva xdeba winaswar raime 
ganzraxvis gareSe. aseTia, magaliTad, latariis gaTamaSeba 
da sxva. meqanikuri wesis dros jer erTobliobas 
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raRac garkveuli niSniT daalageben, Semdeg meqanikurad 
amoiReben, vTqvaT, yovel meaTes (10 %-ni SerCeva) an
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yovel meoTxes (25 %-iani SerCeva) da a. S. tipuri anu 

raionirebadi SerCevis dros saqme gvaqvs araerTtipur 
erTobliobasTan (generalur erTobliobasTan). amitom 
winaswar mas arsebiTi niSnis mixedviT dahyofen 

erTtipur nawilebad. Semdeg TiToeuli tipuri jgufidan 
sakuTriv-SemTxveviTi an meqanikuri wesiT SeirCeva 
garkveuli nawili da moxdeba masze dakvirveba. 

ufro meti sizustisaTvis zogjer mimarTaven 
aRniSnuli wesebis kombinirebul gamoyenebas. magaliTad, 
seriuli SerCeva SeiZleba gamoyenebul iqnes tipurTan 
erTad, tipuri meqanikurTan da a.S. (dawvrilebiT SerCevis 
wesebi ganxilul iqneba am Tavis momdevno paragafebSi). 

 

 
 

3. SerCeviTi dakvirvebis maxasiaTeblebi 

da maTi gaangariSebis maTematikuri 

safuZvlebi 
 

SerCeviTi dakvirvebis Catareba gaivlis Semdeg ZiriTad 
etapebs: 1. SerCeviTi dakvirvebis miznisa da amocanebis 
gansazRvra; 2. SerCeviTi dakvirvebis programis Sedgena; 

3. socialur-ekonomikuri inpormaciis mopoveba; 4. 
miRebuli Sedegebis analizi; 5. ZiriTadi maxasiaTeblebis 
gaangariSeba; 6. SerCevis Secdomebis gansazRvra; 7. 

SerCeviTi maxasiaTeblebis generalur erTobliobaze 
gavrceleba daSvebul cdomilebeTa gaTvaliswinebiT. 
SerCevis ZiriTadi maxasiaTeblebis aRsaniSnavad 
statistika gamoiyenebs Semdegi saxis pirobiT aRniSvnebs:



 

maxasiaTeblebis pirobiT aRvniSvnaTa simboloebi 

cxrili #52 
 

max asiaT ebl ebis 
dasaxel eba 

gener al uri 
erTobl ioba 

SerCeviTi 
erTobl ioba 

1.dakvirvebis ricxvi 

 
2.Sesaswavl i niSnis 

saSual o mniSvnel oba 

 
3.Sesaswavl i niSnis 

xvedriTi wil i 

 
4.dispersia            da 

saSual o 

kvadratul i gadaxra 

N 

 
 

0
 

 

 
P ( q   1  P ) 

 
 

2 

( 
0  

,  
0 
) 

n 
 

~ 


 

 

W 1  W 
 
 

 
2 

,  . 

 

SerCeviTi dakvirvebis bolo etapze, rogorc zemoT 

davinaxeT, warmoebs SerCeviTi erTobliobis Seswavlis 

Sedegebis gavrceleba generalur erTobliobaze. kiTxvaze 

Tu ramdenad gvaqvs Cven aseTi gavrcelebis ufleba, pasuxs 

iZleva SerCeviTi da generaluri maxassiaTeblebis 

gaangariSebis maTematikuri, agreTve Teoriul- 

meTodologiuri safuZvlebi. maTematikuri safuZvlebidan 
saWiroa SevixsenoT SemTxveviTi ricxvis ( X ) cneba da 

maTematikuri lodini ( E ). 

albaTobis TeoriaSi SemTxveviTi sidide ( X ) 
ganmartebulia rogorc cvladi, romelsac sxvadasxva 
SemTxveviT garemoebaTa gavleniT SeuZlia miiRos 
sxvadasxva ricxviTi mniSvnelobani. 

socialur-ekonomikur movlenebsa da proporciebSi 
aseTi SemTxveviTobani Zalian xSiria da Sesabamisad 
farTod gamoiyeneba SemTxveviTi sidideebi da maTze 
moqmedebani. 

SemTxveviTi sididis ( X ) sruli daxasiaTebisaTvis 

saWiroa gvqondes ara marto misi n    raodenobis 

sxvadasxva mniSvnelobani ( X 
1 
, X 

2 
,..., X 

n 
), aramed 

22 b. gabiZaSvili 353
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albaTobanic ( A1 , A2 ,..., An ), romlis ZaliTac TiToeuli 

sidide Rebulobs mxolod da mxolod mocemul 

mniSvnelobas. es ori maCvenebeli SeiZleba warmovadginoT 

SemTxveviTi sididis ganawilebis cxrilis saxiT: 

 
SemTxveviTi sididis ganawilebis cxrili 

cxrili #53 

 

mniSvneloba X 1 X 2 . . . . X 
n

 

albaToba A1 A2 . . . . An 

 

davuSvaT, rom firmaSi momuSave 100 muSidan 20 iRebs 
TveSi xelfass 80 laris odenobiT, 10,120 laris 
odenobiT, 15, 150 laris, 25, 180 laris, xolo 30, 200 
laris odenobiT. cxrilis saxiT es monacemebi ase 
SeiZleba warmovadginoT: 

 
firmis muSebis ganawileba Tviuri xelfasis mixedviT 

cxrili# 54 
 

xelfasi 
TveSi (lari) 

(X) 

 
80 

 
120 

 
150 

 
180 

 
200 

muSebis ricxvi (f) 20 10 15 25 30 

 
(A) (albaToba) 

 20  



100    
0.2

 

 
0.1 

 
0.15 

 
0.25 

 
0.3 

klasikuri ganmartebis mixedviT movlenis dadgomis 
albaTobas gansazRvravs am movlenis xelSemwyob 
xdomilebaTa ricxvis Sefardeba mTlian xdomilebaTa 
ricxvTan. vinaidan 80 lariani Tviuri xelfasis mqone 
muSebis ricxvi firmis 100 muSidan 20-ia, amitom albaToba

 

   
 20 

1       
100 

 
 0.2 , amis msgavsad: 

 

A  
 10  

1       
100 

 
0,1, 

 

   
 15  

 0,15, 3        
100
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    
 25 

4        
100 

 

 0,25, 

 

    
 30 

5        
100 

 
 0,3.

rogorc Cans albaTobaTa jami tolia erTis: 
 

5


1  
  

2  
  

3  
  

4  
  

5  
   

i  
 1 

i 1 

(10.1)

SemTxveviTi sididis maTematikuri lodini   

ewodeba am SemTxveviTi sididis yvela SesaZlo 

mniSvnelobaTa ( X i ) maT albaTobaze ( i ) namravlTa 

jams. es ase Caiwereba: 
 

n 

   
1 


1  
  

2 
 

2 
........ 

n 
 

n  
   

i 
 

i 

i 1 

54- e cxrilis monacemebis mixedviT gveqneba: 

E ( X )  (80  0.2)  (120  0.1)  (150  0.15)  (180  0.25)  (200  0.3)  155,5 

am SemTxvevaSi firmis muSebis Tviuri xelfasis 

maTematikuri lodini asaxavs xelfasis im moculobas, 
romelsac TiToeuli muSa miiRebda TveSi xelfasis 
Tviuri fondis yvela muSaze Tanabari ganawilebis 
SemTxvevaSi. 

igive Sedegs miviRebT Tu firmis  muSaTa saSualo 
Tviuri xelfasis moculobas igive 54-e cxrilis 
monacemebiT gaviangariSebT CvenTvis ukve cnobili 
saSualo Sewonili ariTmetikulis gamoyenebiT. gveqneba:

  
 f 
 f 

80  20  120  10150  15  180  25  200  30


20  10  15  25  30 

 

 155,5.

aqedan gamomdinare SemTxveviTi sididis maTematikuri 
lodini sxva araferia Tu ara TviT am SemTxveviTi 
sididis saSualo ariTmetikuli. amitom SemTxveviTi 
sididis maTematikur lodins zogjer mis saSualo 
mniSvnelobasac uwodeben. 

maTematikur lodins gaaCnia zogierTi Tviseba. maT 
Soris:
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1.  mudmivi ricxvis maTematikuri lodini igive

mudmivi ricxvia: a  a  1  a ;  (10.2)

2.  mudmivi mamravli ( ) SeiZleba gamovitanoT

maTematikuri lodinis simbolos 
(10.3); 

gareT:    

3.  jamis maTematikuri lodini udris am SemTxveviT 

si di de Ta  m aT em at ik ur i  lo di ne bi s  ja m s : 

  Y     Y  ;   (10.4); 

4.  SemTxveviTi sidideTa sxvaobis maTematikuri 
lodini  udris am SemTxveviT sidideTa maTemaTikuri

lodinebis sxvaobas: E ( X  y )  E ( X )  E ( y) ;  (10.5);

5.  SemTxveviT sidideTa namravlis maTematikuri 
lodini udris am SemTxveviT sidideTa maTematikur

lodinTa namravls: Y     Y  ; (11.6)

6.  SemTxveviTi sididis misi maTematikuri 
lodinisagan gadaxris maTematikuri lodini nulis

tolia: (  ()  0 .  (10.7);

maTematikuri es Teorema Cvens mier damtkicebulia 

saSualo ariTmetikulis TvisebebSi, romelic ase 
gamoiTqmis: saSualo ariTmetikulidan variantebis 

mniSvnelobebis gadaxrebis algebruli jami nulis 
tolia. 

Se rC ev iT i  da  g en er al ur i  er To bl io bis  
maxasiaTeblebis urTierTSedarebisaTvis saWiroa, agreTve, 
gavixsenoT dispersiis maTematikuri interpretacia. 
maTematikur statistikaSi miiCneven, rom maTematikuri 
lodini ver axasiaTebs SemTxveviTi sididis gadaxrebs 
anu ganbnevis xarisxs. es kargad Cans ori sxvadasxva 
Sem TxveviTi s ididis m aTemaTikur lodinTa 
urTierTSedarebiT, romlebic zogjer erTmaneTis tolia. 
magaliTad, ori firmis muSebis ganawilebas xelfasis 
mixedviT Tu SevadarebT erTmaneTs mxolod maTematikuri
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SemTxveviTi 

sididis 

mniSvnelobani 

 

     2
 

 

       2 

 
. . . . . . . . . 

 

n     2 

 
albaToba 

1  2 

 

. . . . . . . . . 
 

 n 

 



i 

lodiniT, SesaZlebelia es ukanaskneli erTnairi aRmoCndes 

orive firmisTvis. mxolod am indikatoriT Tu vimsjelebT, 
maSin gamodis, rom anazRaurebis done erTnairia orive 
firmaSi, rac arasakmarisia maRali da dabali 

anazRaurebis, anu saSualo xelfasidan mkveTrad 
gansxvavebuli anazRaurebis mqone muSebis xvedriTi wilis 
dasaxasiaTeblad. amitom statistikaSi ixilaven 
saSualodan anu maTematikuri lodonidan SemTxveviTi 

sididis variantebis gadaxris kvadratebis saSualos, 
romelsac dispersia da misgan uSualod gamomdinare 

saSualo kvadratuli gadaxra ewodeba . Tu 53-e 

cxrilis monacemebSi SemTxveviTi sididis mniSvnelobebis

1, 2,.......,  n 
 nacvlad CavsvamT TiToeulis maTi maTema-

tikuri lodonidan gadaxrebis kvadratebs, gveqneba: 

 
cxrili #55 

 

 
1                                                                           2                                                                                                                                                                              n 

 
 
 
 

1. aseTi sxvaobis kvadratis gareSe ganxilva ar 
SeiZleba, vinaaidan,rogorc viciT, maTematikuri lodinis 
6-e Tvisebis Tanaxmad is nuls udris.

miviReT axali SemTxveviTi sididis     2
 igive

ganawilebis cxrili, rogoric gvqonda 53-e cxrilSi. 
Tu am axali SemTxveviTi sididis maTematikur lodins 
ganvixilavT, gveqneba 

     1    1  2    2   ...  n    n   i   i

2                                        2                                                2 2                                                      2 

 

(10.8)
am gamosaxulebas ewodeba dispersia, romelsac

maTematikaSi D _iT  aRniSnaven, xolo statistikaSi
 

– 2 –iT. maSasadame maTematikurad dispersia ewodeba
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SemTxveviTi sididis maTematikuri lodinidan gadaxrebis 
kvadratis maTematikur lodins da Caiwereba aseTnairad:

D      2 (10.9).

Tu 54-e cxrilis monacemebs gamoviyenebT, romelTa

mixedviT    155,5 lars, gveqneba:
 

D ( X )  (80  155 .5) 
2 
0.2  (120 - 155.5)

2 
0.1  (150 - 155.5)

2 
0.15 

 (180 - 155.5)
2 
0.25  (200 - 155.5)

2 
 1890 lari. 

es imas niSnavs, rom firmis muSebis xelfasTa Soris 
sxvaoba Zalian maRalia da xasiaTdeba ganbnevis didi 
xarisxiT. dispersiidan amoRebuli kvadratuli xarisxis 

fesvi Seadgens saSualo kvadratul gadaxras   :

 = D 
 

1890  43,4 

 

lari.

esac gadaxris anu individualuri xelfasebis 
saSualodan anu maTematikuri lodinidan daSorebis 
saSualo maCvenebeli firmaSi 43,4 laria TveSi, rac 
sakmaod maRalia da saSualo xelfasis mimarT variaciis 

V  
100

koeficientis saxiT Seadgens 
      

 28% -s.

es ki xelfasebis ganbnevis xarisxobrivi maCvenebelia 
da gviCvenebs muSebis xelfasebs Soris gansxvavebis maRal 
dones. 

SerCeviTi maxasiaTeblebis urTierTTanafardobis 
garkvevisaTvis saWiroa gavixsenoT dispersiebis zogierTi 
Tviseba1. maT Soris:

1. mudmivi sididis     dispersia nuls udris:
 

D(a)  (a  a) 2 1  0 
 

(10.10);
 
 

1TvisebaTa damtkiceba ix. maTematikur statistikaSi, kerZod À. È. 

Êàðàñåâ,   îñíîâû  ìàòåìàòè÷åñêîé  ñòàòèñòèêè,  Ðîñâóçèçäàò, 

1962,  gv. 35-42



359 359 

 

 
 

2                2 

2. mudmivi Tanamamravli  
 

SeiZleba gamovitanoT

dispersiis niSnis gareT mxolod kvadratSi ayvanili:

D    2 D (10.11);

3.  SemTxveviTi sididis dispersia udris am 
SemTxveviTi sididis kvadratis maTematikur lodins 
gamoklebuli maTematikuri lodinis kvadrati:

D    2  
  

2   (10.12);

amis msgavsi formula CvenTvis ukve cnobilia variaciis

maCveneblidan  2        ;
4. urTierTdamoukidebel SemTxveviT sidideTa , Y 

jamis dispersia udris SesakrebTa dispersiebis jams.

D Y   D  DY  (10.13).

aqedan gamomdinareobs Sedegi imis Sesaxeb, rom aseTi 
SemTxveviTi sidideebis sxvaobis dispersia udris igive 
am SemTxveviT sidideTa disprsiebis jams:

D  Y   D  DY 
damtkiceba advilia Tu 

(10.14) 

  Y gamosaxulebas

warmovadgenT    1Y gamosaxulebis saxiT. gveqneba:

D  Y   D D1Y ; 

Tu gamoviyenebT me-2 Tvisebas da –1-s, rogorc mudmiv 
Tanamamravls gamovitanT dispersiis gareT kvadratSi 
ayvanils, gveqneba: 

D  Y   D     12  
DY  D   DY 1. 

 
1maTematikur statistikaSi SedarebiT rTuli integraluri aRricxvis 

elementebis gamoyenebiT mtkicdeba, agreTve, Teoremebi uwyveti SemTxveviTi 

sididis maTematikuri lodinisa da dispersiebis gaangariSebis Sesaxeb. 

Cven saSualo ariTmetikulis gaangariSeba intervaluri variaciuli 

mwkrivebisaTvis vaCveneT uwyveti variaciuli mwkrivebis wyvetili 

anu diskretiul variaciul mwkrivebze dayvanis gziT. msgavsi 

umartivesi meTodebiT ekonomikaSi yovelTvis SeiZleba aviciloT 

Tavidan rTuli maTematikuri gaangariSebani, ris gamo arasaWiroebis 

gamo aq ar mogvaqvs rTuli maTematikuri gaamgariSebani.
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

0 

0 

rogoria SerCeviTi da generaluri erTobliobis 

maxasiaTeblebis (saSualo ariTmetikuli, wilobrivi 
xvedriTi wili, dispersia da saSualo kvadratuli 
gadaxra) urTierTraodnobrivi Tanafardobani? SegviZlia 

Tu ara SerCeviTi maxasiaTeblebi gavavrceloT 
generalurze an kidev piriqiT, Sesabamis statistikur 
pormulebSi generaluri maxasiaTeblebi SevcvaloT 
SerCeviTi maxasiaTeblebiT? amis uflebas iZleva 

maTematikur statistikaSi damtkicebuli Teoremebi imis 
Sesaxeb, rom “....sakuTriv-SemTxveviTi SerCevis SerCeviTi 

saSualo (  ) warmoadgens SemTxveviT sidides, romlis

maTematikuri lodinia generaluri saSualo 
 

 
2 

 0 
, xolo

dispersia udris 
     0   , 
n 

sadac  2
 –generaluri dispersiaa

da n  SerCevis moculoba”1, “.... ganumeorebeli SerCevis 
saSualos maTematikuri lodini aseve generaluri 

saSualos tolia“2, xolo “ganumeorebeli SerCevis 
sakuTriv-SemTxveviTi SerCerviTi saSualos dispersia 

 

  
2     

N     n 
2                                0         x    

udris  
n 

 

N    1 
(10.15),

 

sadac 
 

 
2 _generaluri dispersiaa;

N _generaluri erTobliobis moculoba; 

n _SerCevis ricxvi”3. 
(10.15) formulis gamartiveba SeiZleba Tu 

gaviTvaliswinebT, rom dakvirvebis didi ricxvis 
pirobebSi formulis mniSvnelSi  _is Semcireba 1-iT 
SeiZleba ugulvebelvyoT da formula miiRebs saxes: 

 

 
1À. È. Êàðàñåâ, îñíîâû ìàòåìàòè÷åñêîé ñòàòèñòèêè, Ðîñâóçèçäàò, 1962, gv. 174 
2iqve, gv.189 
3iqve, gv.189
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0 

    1 2 

n 

x 

 

 
2 
      n 

 
2  
   0  

1     

 

 

(10.16).
n       N 

maTematikur statistikaSi Tanafardobas SerCeviT da 
generalur dispersiaTa Soris aseTi TeoremiT gamosaxaven: 

`sakuTriv SemTxveviTi ganmeorebiTi SerCevis SerCeviTi 
dispersiis maTematikuri lodini niSnis saSualo 

n 1
 2

mniSvnelobis gansazRvrisas udris  
n 

 

n  1 

0  , xolo

xvedriTi wilis povnis SemTxvevaSi 
n    

pq, , sadac n

 

SerCevis moculobaa, 
 

 
2  
 generaluri dispersia, p _

 

generaluri xvedriTi wili da q  1  p “1

d a m t k i c e b a: SerCeviTi dispersia 

2 

 2  
n 

jer warmovadginoT gaSlili formiT:
 

 2  

  2  

........   2 

 2       1                               2
 

n 

1              2                               2

 

n                   
 

2                    
(10.17).

         
n 

       ......     

saWiroa vipovoT am gamosaxulebis maTematikuri 

lodini. amisaTvis jer romelime Sesakrebis, vTqvaT 
pirvelis maTematikuri lodini vipovoT da radgan aseTi 
Sesakrebi sul n   raodenobisaa, amitom mTlianad 

dispersiis maTematkuri lodini iqneba:

 2   
 1 
 n  2 

 
(10.18).

n            
1
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1À. È. Êàðàñåâ, îñíîâû ìàòåìàòè÷åñêîé ñòàòèñòèêè, 

Ðîñâóçèçäàò,  1962,  gv.198-199.
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1 

1 

1      2             1      3                                   n 

1 

1 

1 

2 

 

   2   

  
2  
 2    2 

 
(10.19).

 

      ........
vinaidan        1              2                           n  

 

n 

gamosaxuleba miiRebs saxes: 

 

, amitom (10.19)

     
  

  
1  


 


1   
          ....         

2                2        2    2        2 

         n          n 

2 



(10.20).

vinaidan SemTxveviT sidideTa jamis maTematikuri 

lodini SesakrebTa maTematikuri lodinebis jamis tolia, 

gveqneba:

   2   

  2  
 

 2 
 2  

 
 2 
 


 

    ...      21                                   1            
n       

1            
n 

1     2            1     3 1     n 

 

(10.21)

ganvixiloT (10.21) tolobis marjvena nawili wevr- 

wevrad. dispersiebis me-3 Teoremis ZaliT SegviZlia 

davweroT:

  2   
 D     

2      
2  
  2  

;
1                            1                          1                0                0

                      
  

      2  
 

 

    2
 

     D    
2  
  

 
0         . 

n         
0

(vinaidan SerCeviTi saSualos dispersia ganmeorebiTi
 

2 

SerCevisas   
0  

 

n 

 

 

–is, xolo 

 

 

1   
- is maTematikuri lodini

 
1aqve SevniSnavT, rom SemTxveviTi sidideebi 

 

x
1 
, x

2 
,....., x

n  
am SemTxvevaSi

SerCevis Catarebisas TavisTavad calkeuli cdis dros dadgenili 
saSualoebia, romelTa dispersia, rogorc maTematikur statistikaSia 

damtkicebuli n -jer naklebia generalur dispersiaze, xolo

maTematikuri lodini generaluri saSualoa x 0 
 

(amis naTeli
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dadastureba iqneba SemdgomSi motanili praqtikuli magaliTi).
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0 0 

2 

generaluri saSualos  0 
 

tolia)1.

maTematikuri lodinis me-5 Tvisebis ZaliT SegviZlia 

davweroT:

               

  2 

.1      i                       1 i                0             0                0

es maCvenebeli (10.21) tolobis marjvena mxares jamis 

saxiT ( n  1 ) jer meordeba. amitom (12.21) toloba 

SejviZlia ase warmovidginoT:

                             


                        
  

      2 
 

    22 

 1     
2  
 0 

2  

 
2 
n 
 

2  
 0  

2 n 1 
n 

2       
0          0

 

n 

 

 0    ,

 
 




 
 

  2   

 
 n 1

 2
 

(10.22)

1                             
n      

0
 

(10.23).

 

n 1
 2

Tu miRebul  
n 0      mniSvnelobas CavsvavT (10.18)

tolobaSi, gveqneba: 
 

 
2   

 1 
 n 

n 1
 

2  
 

 n 1
 

2 

 
 

 

(10.24).
n         n      

0              
n      

0
 

amis msgavsad mtkicdeba, rom SerCeviTi dispersiis 

maTematikuri lodini ganumeorebeli sakuTriv- 

SemTxveviTi SerCevisaTvis gamoisaxeba Semdegi 

TanafardobiT:

 
2   

 n 1 
 

  N    
 

2 
 
(10.25).

n      N  1   
0
 

SerCevis sakmarisi, miT umetes didi ricxvis 

pirobebSi (10.24) da (10.25) formulebSi koeficientebi

n  1 

n       
da

 

 

N 

N  1 

 

Zalian mcirediT gansxvavdebian

erTisagan. amitom maTi gavlena SeiZleba ugulebelvyoT
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

X 

~ 2 ~ 

0 





0 

0 

2 

da vTqvaT, rom SerCeviTi dispersiis maTematikuri 

lodini rogorc ganmeorebiTi ise ganumeorebeli 

sakuTriv-SemTxveviTi SerCevisaTvis aris generaluri 

dispersia. 

generalur da SerCeviT dispersiebs Soris (10.24) 

da (10.25) formulebiT naCvenebi Tanafardobani ufro 

martivad dispersiebis Sekrebis kanoniT ZaliTac 

SeiZleba vaCvenoT. am SemTxvevaSi generaluri dispersia, 

romelic individualur mniSvnelobebsa da generalur 

saSualos Soris gadaxrebs (    0 
) zomavs, SeiZleba 

warmovidginoT ori dispersiis jamis saxiT. aqedan 

erTi dispersia zomavs calkeuli individualuri 

mniSvnelobebis gadaxrebs SerCeviTi saSualosagan (  
~ ), 

xolo meore-SerCeviTi saSualos gadaxrebs generaluri 

saSualosagan  ~ 
 X  . 

maTematikuri lodinis saxiT es jami ase warmogvidgeba:

   0          0 2

   0 2  
_ generaluri dispersiaa  

2   ,

  
~ 2 

 

_ SerCeviTi dispersia      
2 ,

~ 
  0 

 

_ SerCeviTi saSualos dispersia, romelic

n  -jer naklebia generalur dispersiaze 

gveqneba: 

 

( 
2 
) .

 

 2 

 
2  
  

2 
   0  , 0                         

n 

aqedan 
 

2        
 n 1 

 2  
  2  

    0             2 .         (10.26) 0          
n        n      

0
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muS- 

ebis 

nomr 

-ebi 

 

Tvi-uri 

xel- 

fasi 

(lari) 

 

SerCeul 

erTeul- 

Ta 

nomrebi 

SerCevi- 
Ti 

saSualo 
(lari) 

~ 

 

SerCeul 

erTeul- 

Ta 

nomrebi 

SerCeviTi 

saSualo 

(lari) 
 

i 

 

SerCeul 

erTeul- 

Ta 

nomrebi 

SerCeviTi 

saSualo 

(lari) 
 

i 

 

SerCeul 

erTeul- 

Ta 

nomrebi 

SerCevi- 

Ti 

saSualo 
 

i 

1 

2 
3 
4 

80 

100 
100 
120 

1da1 

1da2 
1da3 
1da4 

80 

90 
90 
100 

2da1 

2da2 
2da3 
2da4 

90 

100 
100 
110 

3da1 

3da2 
3da3 
3da4 

90 

100 
100 
110 

4da 1 

4da2 
4da3 
4da4 

100 

110 
110 
120 

 

0 

x 

rac gvindoda dagcemtkicebina. 

dakvirvebis didi ricxvis pirobebSi koeficienti
 

n 1 

n 

 
1  -s, amitom SeiZleba davweroT: 

 
 

2  
  

2 
.

SerCeviTi da generaluri maxasiaTeblebis urTi- 

erTSedarebisaTvis movitanoT pirobiTi konkretuli 

magaliTi. 

simartivisaTvis movitanoT monacemebi firmis oTxi 

muSis Tviuri xelfasis Sesaxeb. 
 

 

SerCeviTi da generaluri maxasiaTeblebis 

saangariSo monacemebi 

cxrili #56 
 

 
~x 

i 

 
 
 
 

generaluri erTobliobidan (firmis muSebi), 

romelTa ricxvi Seadgens 4-s, N =4) ganmeorebiTi 

sakuTriv-SerCeviTi wesiT TiToeul cdaze amoiReba 

ori muSis nomeri, n =2). SerCeul erTeulTa nomrebi 

asaxavs yovelgvar variants, romelic ki SesaZlebelia 

gvqondes SemTxveviTi SerCevis pirobebSi. TiToeuli cdis 

anu amoRebuli variantis nomrebis xelfasebis 

safuZvelze dgindeba saSualo xelfasi, romelsac ewodeba 

SerCeviTi saSualo. magaliTad, 1 da1 nomrebiT saSualo

 
xelfasa iqneba 

lari da a.S. 

80 80 


2 

 80 

lar

i, 1 
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da 4 _  

80 120 


2 

 
100
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i 

 

saSualo xelfasi 

SerCeviT 

erTeulebSi (lari) 
~ 
i 

SerCeviTi 

saSualos gadaxra 

generaluri 
saSualodan 

~   
  0  i 

 

 

~   
   2 

 i               0 

SerCeviTi 

saSualos 

sixSire 

f i 

SerCeviTi 

saSualos 

albaToba 

 i 

1 2 3 3 4 5 

1 

2 

3 

4 
5 

80 

90 

100 

110 
120 

-20 

-10 

0 

+10 
+20 

400 

100 

0 

100 
400 

1 

4 

6 

4 
1 

0,0625 

0,2500 

0,3750 

0,2500 
0,0625 

sul:   1000 16 1.000 

 

0 

0 

X 

generaluri saSualo anu saSualo Tviuri xelfasi 

generalur erTobliobaSi Seadgens:
 

 0   


N 
 

 80 100 100 120 
4 

 

 100 

 

lars;

generaluri dispersia:
 
 

 
2  


 

 2 

N 

 

80 1002  
100 1002 

 


4

100  1002  
 120  100


4 

 

 200 
lari.

 

SevadginoT SerCeviTi saSualos ganawilebis cxrili. 

cxrili #57 

 

 
 
 
 
 
 
 
 
 
 

rogorc cxrilidan Cans, SerCeviTi saSualos yvelaze 
didi gadaxris (absoluturi mniSvnelobiT, 20 lari.) 
dadgomis albaToba yvelaze mcirea, xolo nulovani 
gadaxra yvelaze didi albaTobiT gamoirCeva. es imas 

niSnavs, rom arsebobs raRaca zRvari, romliskenac 
miiswrafvis es gadaxrebi. SerCeviTi sasualos 
maTematikuri lodini: 

E ( 
~ 

)  (80  0.0625)  (90  0.2500)  (100  0.3750) 

 (110  0.2500)  (120  0.625)  100 lari.

emTxveva generalur saSualos  0 , rac erTxel kidev
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


1 
 




0 

 1 


1 

 
2 2 

2 

adasturebs imas, rom SerCeviTi saSualos maTematikuri 
lodini genealuri saSualoa. 57-e cxrilis monacemebiT 

~gaviangarioSoT SerCeviTi saSualos dispersia anu
generaluri saSualodan gadaxrebis kvadratebis 
maTematikuri lodini (saSualo ariTmetikuli). gveqneba: 

~ 
 0 2 

 
~

 
 0 2 

 . ~
 
 0 2 

 ........  ~
 
 0 2  

                    
 
                     

2 
 n              



 
 ~

 
  0

2 
 ~

 
 0 2.....  ~

 
 0 2 


   1                   


2                          

 n

~   
 0 2 

       
~

  0 2 
  .........  n   0 2 

n 

 400  0,0625  100  o,2500  0  100  0,2500 

 400  0,0625  25  25  0  25  25  100 
 

maSasadame, SerCeviTi saSualos dispersia Seadgens 

100 lars, rac 2-jer anu n -jer (SerCeviTi dakvirvebis 
ricxvi) naklebia generalur dispersiaze (200 lari). 
es kidev erTxel  adasturebs Teoremas imas Sesaxeb, 

~

rom SerCeviTi saSualos 
generalur dispersiaze. 

dispersia n -jer naklebia

Tu SerCeviTi saSualos dispersiidan amoviRebT 
kvadratul fesvs miviRebT saSualo kvadratul gadaxras, 
romelsac statistikaSi SerCevis saSualo Secdomas 

uwodeben da aRiniSneba    (miu) simboloTi. 

maSasadame SerCevis saSualo Secdoma (  ) ewodeba 
SerCeviTi  saSualos generaluri  saSualosagan 

saSualo kvadratul gadaxras da gamoiTvle-ba formuliT:
 

    ~ 
  0 

 

2   

       
0   

n 

 
(10.27)

rogorc wina masalaSi vaCveneT SerCeviTi dispersiis 

( 
2 ) maTematiluri lodini ganeraluri dispersiaa  

2 . 
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vinaidan CvenTvis winaswar ucnobia generaluri dispersia, 
amitom gaangariSebebSi is yvelgan Secvlilia SerCeviTi
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dispersiiT. maSasadame sabolood SerCevis saSualo 

Secdoma miiRebs saxes: 
 

 2 

                                                   (10.28) 
n 

 

 

 

 

 

4. SerCeviTi dakvirvebis Teoriul– 

meTodologiuri safuZvlebi 

 
SerCeviTi dakvirveba rogorc zemoT davinaxeT 

gulisxmobs mTliani erTobliobidan (generaluri 
erToblioba) garkveuli nawilis (SerCeviTi erToblioba) 
SerCevas da am ukanasknelis Seswavlis Sedegad miRebuli 
maxasiaTeblebis mTlian erTobliobaze gavrcelebas. aq 
ismis bunebrivi kiTxva. ramdenad varT Cven uflebamosilni 
garkveuli nawilis mixedviT vimsjeloT mTlian 
erTobliobaze? am kiTxvaze pasuxs iZleva mecnierebis 
Teoriuli  (ekonomikuri Teoria, maTematikuri 
statistika da sxva) da meTodologiuri (filosofia, 
kerZod dialeqtika) safuZvlebi. ekonomikuri Teoria 

statistikas aZlevs sazogadoebriv-ekonomikuri 
movlenebisa procsebis cnebebs, ganmartebebs, 
fundamentalur masalas Teoriuli mxareebis Sesaxeb. 
statistika iyenebs mas saerTod da kerZod SerCeviTi 
dakvirvebis SemTxvevaSiac. am safuZvelze statistika 
arkvevs xom ar icvleba SerCeviTi dakvirvebis gamoyenebisas 
Sesaswavli erTobliobis Tvisebrioba da Semdeg avrcelebs 
Seswavlis Sedegbs generalur erTobliobaze. 
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igive filosofiuri mecniereba gvaswavlis, xom araa 
dapirispirebulni erTmaneTTan SerCeuli erTobliobis 
maxasiaTeblebi (rogorc SemTxveviTobani) generaluri 
erTobliobis Sesabamis maCveneblebTan (rogorc 
aucileblobasTan). aq filosofiis mixedviT 
damtkicebulia, rom SemTxveviToba da aucilebloba



 

urTierTdapirispirebulni ki ar arian, aramed imyofebian 
dialeqtikur kavSirurTierTobaSi. is rac mtkicdeba 
aucileblobad, miuTiTebda f. engelsi,- Sedgeba wminda 
SemTxveviTobebisagan da is rac iTvleba SemTxveviTobad, 
warmoadgens formas, romelSiac imaleba aucilebloba. 

SerCeviTi meTodis gamoyenebas safuZvlad udevs, agreTve 
did ricxvTa kanonis Teoriul-maTematikuri aparati. did 
ricxvTa kanonis ekonomikuri Sinaarsi imaSi mdgomareobs, 
rom dakvirvebis mcire ricxvi zogjer ar iZleva ekonomikur- 
statistikuri kanonzomierebebis gamovlenis saSualebas. 
amitom did ricxvTa kanoni imaze mianiSnebs, rom saWiroa 
SerCeviTi erTobliobis sakmarisi ricxvis aReba. rac ufro 
didia es ricxvi miT ufro uaxlovdeba SerCeuli 
erTobliobis maxasiaTeblebi generaluri erTobliobis 
maxasiaTeblebs da naklebia daSvebuli Secdomis sididide. 
msoflio statistikur mecnierebas gaaCnia maTematikosebisa 
da ekonomist_statistikosebis Rirseuli warmoma- 
dgenlebi, romelTa mecnieruli, Teoriul naSromebi 
safiZvlad udevs socialur-ekonomikur gamokvlevebSi 
SerCeviTi meTodis gamoyenebas. maT Sorisaa i. bernulis, 
p. CebiSevis, a. liapunivis,a. markovis, s. puasonis, 
p. laplasis, a. Cuprovis, e. neimanis da sxvaTa 
Sromebi. 

i. bernulis (1654-1705) Teorema did ricxvTa kanonis 

Sesaxeb, gamoqveynda 1713 wels, romelmac safuZveli Cauyara 

ekonomikur gamokvlevebSi did ricxvTa kanonis gamoyenebas. 

i. bernulma daamtkica, rom erTTan Zalze axlomdgomi 
albaTobisaTvis ( A ), Sesaswavli niSnis xvedriTi wili 

SerCeviT erTobliobaSi ( w ), SerCevis sakmarisad didi 

ricxvis pirobebSi, Zalzed mcirediT gansxvavdeba imave 

niSnis generalur erTobliobaSi xvedriTi wilisagan 
( p ) . maTematikrad es ase Caiwereba: 

 

23 b. gabiZaSvili 369



370 370 
 
 
 

 

Aw  p  t   1
 

n  
(10.29),

sadac, t - stiudentis kriteriumi anu ndobis 
intervalia; 

 -SerCevis saSualo Secdoma. 

SerCeviTi dakvirvebis Teoriasa da praqtikaSi Zalian 
farTod gamoiyeneba stiudentis kriteriumi anu ndobis 
intervali t . am maCvenebels statistikaSi Cveulebrivad 

normirebul gadaxras uwodeben da gaiangariaSeba 
 

  
formuliT: t     


(sadac  -variantis mniSvnelobaa

variaciul mwkrivSi,  -saSualo ariTmetikuli,    - 

saSualo kvadratuli gadaxra). 1908 wels ingliselma 
maTematikosma v. gosetma (romelic Sromebs aqveynebda 
stiudentis fsevdonimiT) gaxsna mcire SerCevisaTvis

(roca n  30 ) normirebuli gadaxrisa da misi Sesabamisi

albaTobebisaTvis ganawilebis kanoni. . normirebuli 
gadaxra ( t ) am SemTxvevaSi stiudentma gaiangariSa 

~

formuliT:  t  
0 

 (sadac ~ 
 

- SerCeviTi saSualo,
 

 0 
-generaluri saSualo,   SerCevis saSualo Secdoma). 

amitom SerCevis TeoriaSi t -s uwodeben stiudentis

kriteriums, t -s ki _ sazRvriT Secdomas da garkveuli

albaTobiT gviCvenebs ra sazRvrebSi imoZravebs SerCevis 
saSualo Secdoma  . 

magaliTi: vTqvaT firmis mier gamoSvebuli kvebis 
Sesabemisi saxis produqciis xarisxis Semowmebisas 
aRmoCnda,  rom 150 erTeulidan wundebulia 54,9%. 
saWiroa 0,954 albaTobiT ganisazRvros sazRvriTi

Secdoma t   (delta). amocanis monacemebidan Cans,
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

~ 



da 

rom w  0.549 , p  1  W  1  0,549. SerCevis ricxvi

n  150 erTeuls. stiudentis kriteriumi mocemuli

albaTobisaTvis (0,954) Seadgens 2-s (ix. danarTi 2). 
sazRvriTi Secdoma Seadgens:

 
  t  t 

 

pq 
 2 

n 

0,5491  0,549
150 

 
 2  0,0406  0,0812 

 
e.i. 8,1%.

maSasadame, 0,954 albaTobiT SeiZleba vamtkicoT,rom 

firmaSi kvebis produqtebis mocemuli saxeobis mixedviT 
wunis sazRvriTi Secdoma ar gadaaWarbebs 8,1 %-s. 

SeiZleba amovxsnaT Sebrunebuli amocana: 
mocemulia SerCevis sazRvriTi Secdoma da gvinda 

gavigoT ra albaTobiT iqneba aseTi Secdoma 
garantirebuli. amisaTvis jer unda gavigoT t -s

 

       
 

0,0812
mniSvneloba  t 


 . Cvens magaliTze 


t               2 
0,0406

 

Semdeg igive cxriliT t  2,0 
 

mniSvnelobisaTvis vipoviT

0,9545 lbaTobas. did ricxvTa kanonis Semdgom 

damuSavebasa da gamoyenebaSi didi wvlili Seitanes rusma 

maTematikosebma p.l. CebiSevma da a.m. liapunovma, 

ag reTve  statistikose bma  a . a . Cuprovma , a . g . 

kovalenskim, a.i. boiarskim da b.s. iastremskim. 

a. l. CebiSevis Teorema SerCeviTi meTodis mimarT 

ase SeiZleba CamovayaliboT: erTTa n Z alzed 

axlomdgomi albaTobiT, SeiZleba vamtkicoT, rom 

sakmarisad didi moculobis SerCevis, agreTve generaluri 

erTobliobis SezRuduli dispersiis pirobebSi, gansxvaveba 
SerCeviTi da generaluri erTobliobis saSualoTa Soris 

Zalian mcirea. maTematikurad es Teorema ase Caiwereba:

   0     1, n  

sadac,    _ albaToba; 

(10.30),

~   _ SerCeviTi erTobliobis saSualo;
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

t 



t 

t 

 0    
_ generaluri saSualo; 

n  _ SerCevis ricxvi. 
a .  m .  liapun ovma daamtkica,rom generalu- 

ri erTobliobis nebismieri ganawilebis pirobebSiac 
ki SerCevis moculobis gadidebis Sesabamisad SerCeviTi 

saSualosa ( ~ ) da masTan dakavSirebuli sazRvriTi 

Secdomis (  ) dadgomis albaTobaTa ganawileba 

emorCileba normaluri ganawilebis kanons. es ganawileba 
rogorc t _funqcia aRiwereba p. laplasis (1749– 
1827)   albaTobaTa  integralis daxmarebiT:

 

F t   
   1     

 e 



2 t 

 

t 2  

2 dt 

 

 

(10.31).

p .   l a p l a s i s   a l b a T o b a T a   i n t e g r a l i s 

mniSvnelobani  t _s Sesabamisad gaangariSebuli da 
motanilia specialur cxrilebSi (ix. danarTi 2).

F t  funqciis integralqveSa gamosaxulebas
 

2 

   1    
e 
   

2
 

2            
statistikaSi uwodeben ganawilebis

 

simkvrives nu simWidroves, romelic warmoadgens 

t s mniSvnelobaTa Sesabamisad SerCeviTi saSualos ( ~ ) 

da masTan dakavSirebuli sazRvriTi Secdomis albaTobaTa 

ganawilebis gansazRvris safuZvels. mas gamosaxaven 
Semdegi saxis gantolebiT:

 
2 

 t   t   
   1    

 
 

2 

2

 
 

(10.32).

am funqciis albaTobanic t -mniSvnelobaTa Sesabamisad 
gaangariSebuli da mocemulia specialur cxrilebSi 
(ix. anarTi 1)
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  t    t             e 
2

                                                      0 

~ 



2 

2 

 (t ) funqciis mixedviT avagoT nirmaluri ganawilebis

mrudis grafiki (nax. 27) da vaCvenoT naxazze SerCeviTi 

saSualos ( ~ ) generaluri saSualodan (  )  t   – 

jeradi gadaxris albaTobani. 
 

   1         
t
 

 

 
 
 
 
 
 
 
 
 
 
 
 

-3        -2     -1     0     1      2         3 

nax. 27. normaluri ganawilebis mrudi 
 

mTliani farTobi, romelic moTavsebulia normaluri 
ganawilebis mrudsa da absisTa RerZs Soris Seesabameba 

generaluri saSualodan 0  SerCeviTi saSualos 
yvela SesaZlo gadaxris albaTobaTa jams (albaTobaTa 
jami, rogorc 54-e cxrilidan kargad Cans, erTs udris). 
generaluri saSualodan SerCeviTi saSualos gadaxra 
analitikurad ase gamoisaxeba: 

 0  
~ 
    t . 

specialuri cxrildan (ix. danarTi 2 ) Cans, rom

roca t  1, Sesabamisi albaToba Seadgens 0,683 –s, roca

t  2 _s _ 0,954, xolo roca t  3 _ 0,997-s.

pirvel SemTxvevaSi 68,3%-iT SeiZleba garantia 

viqonioT imisa, rom generaluri saSualodan SerCeviTi 

saSualos gadaxra ar gadaaWarbebs erTjerad SerCevis
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saSualo Secdomas (  t  t ) . naxazze _1-dan +1-mde

daStrixuli farTobic Seesabameba 0,683 albaTobas. 
amave albaTobiT SeiZleba vivaraudoT rom generaluri 

~saSualo (  0 

~
 

) imoZravebs sazRvrebSi 

~          mde, rac igivea:

 
 0      , anu

   
~

 
dan    

~
    0      (10.33).

aseve SeiZleba iTqvas, rom meore SemTxvevaSi 0,954 

albaTobiT ( t  2 ) generaluri saSualodan SerCeviTi 

saSualos gadaxra ar gacildeba orjeradi, xolo mesame 

SemTxvevaSi 0,997 albaTobiT ( t  3 ) _samjeradi 

SerCeviTi saSualo Secdomis farglebs (rac kargad 

Cans 27-e naxazidan). i.bernulis Teorema gamoiyeneba im 

SemTxvevebisaTvis, roca SerCeviTi partiebis Sesaswavli 

niSnis xvedriTi wili ar icvleba. magaliTad, firmaSi 

wundebuli produqciis xvedriTi wilis gamosavlenad 

Catarda 10 cda (TiToeuli cdis dros Seswavlas 

daeqvemdebara produqciis 50 erTeuli _ n  50 ) da 

aTive cdisas arastandartuli Tvisebebis mqone

produqciis xvedriTi wili w  0,2 anu 20% Seadgens.

maSin aseTi SemTxvevebisaTvis i. bernulis Teorema iZleva 
dakvirvebis Toriul safuZvlebs. magram aseTi SemTxveva 
ufro iSviaTia, vidre cdebis mixedviT Sesaswavli niSnis 
cvalebadoba. 

socialur-ekonomikur movlenebsa da procesebSi aseTi 
pirobebisaTvis SerCeviTi dakvirvebis Casatareblad 
frangma maTematikosma, s. puasonma SeimuSava did ricxvTa 
kanonis Sesabamisi Teorema, romelic maTematikurad ase 
Caiwereba:

 


w  p   t  t 

 

pq 
  1, n  

 
 

(10.34).n
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sadac  pq    _ alternatiuli niSnis saSualo 

dispersiaa. 

 
5. sakuTriv - SemTxveviTi SerCeva 

 
SerCeviTi dakvirvebis saxeobebisa da wesebis mixedviT 

gansxvvebulia daSvebuli Secdomebis raodenibrivi 
maxasiaTeblebi. amitom aucilebelia isini ganvixiloT 
cal-calke da vaCvenoT TiToeulis mixedviT daSvebuli 
Secdomebi da maTi gaangariSebis meTodologia. 

s a ku Tr i v –S e m T x v e v i Ti  SerCeva SerCe viTi 
dakvirvebidan yvelaze adre damuSavebuli da kargad 
aprobirebuli wesia, romelic rogorc zemoT davinaxeT, 
gulisxmobs winaswar raime niSnis daulagebeli 
erTobliobidan sruliad SemTxveviT garkveuli wilis 
amoRebas da misi CvenTvis saintereso niSniT Seswavlis 
Sedegebis generalur erTobliobaze gavrcelebas. 

imisaTvis, rom SerCeviTi erToblioba iyos 
reprezentantuli da Tamamad SegveZlos misi Seswavlis 
Sedegebis generalur erTobliobaze gavrceleba saWiroa 
Sesruldes ori ZiriTadi piroba: a) generaluri 
erTobliobis yvela erTeuls  hqondes SerCevaSi 
moxvedris Tanabari Sansi anu albaToba; b) SerCeva anu 
generaluri erTobliobidan erTeulebis Sesaswavlad 
amoReba ganxorcieldes sruliad SemTxveviT. am 
ukanasknels aRweven ori meTodis gamoyenebiT. pirvelis 
dros generaluri erTobliobis erTeulebs nomraven, 
TiToeul nomers Caiweren baraTebze, kargad aureven da 
aqedan sruliad SemTxveviTi wesiT amoRebuli baraTebis 
nomrebis Sesabamisi erTeulebi Seiswavleba CvenTvis 
saintereso niSniT. ase xdeba rogorc ganmeoebiTi 

ise  ganumeorebeli  SerCeviTi dakvirvebis Catareba.
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ganumeorebeli SerCevis dros SerCevis saSualo 
Secdoma naklebia, vidre ganumeorebeli SerCevisas. es 
TavisTavad cxadia, vinaidan Tu Tavidan amoRebuli 
romelime baraTis nomris Sesabamisi generaluri 
erTobliobis erTeuli araa swori, reprezentantuli 
warmomadgeneli, maSin is Seswavlis Semdeg ukan 
dabrunebuli SeiZleba ganmeorebiT moxvdes SerCevaSi 
da amiT erTxel daSvebuli Secdoma kidev ufro gadiddeba. 
amitomaa, rom SerCeviTi saSualos dispersiisa da aqedan 
saSualo kvadratuli gadaxris, anu SerCevis saSualo 
Secdomis gasangaariSebel formulaSi ganumeorebeli 

 

  
 

 n 
SerCevisaTvis SemoRebulia koeficienti 1       ,

     N 

romelic amcirebs ganmeorebiTi SerCevis Sesabamis 
maCvenebels. 

arsebobs, agreTve, generaluri erToblobidan SerCeviTi 

erTeulebis SemTxveviTi wesiT amoRebis meore, m. 

kadirovis wesi. es wesi eyrdnoba specialuri 

cxrilebis gamoyenebas. cxrili Sedgeba oTxniSna 

ricxvebisagan, romelTa Tanmimdevroba araa ganpirobebuli 

raime kanonzomierebiT. cxrilis TiToeul gverdze yvela 

ricxvi 10 svetSia ganlagebuli. svetSi moTavsebuli 
50 ricxvi dayofilia jgufebad (TiToeuli jgufi xuT 
ricxvs moicavs). maSasadame nebismier gverdze gvaqvs 
500 oTxniSna (10 50) anu 2000 erTniSna (500 4) 

ricxvi, romlebic 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 cifrebidan 
SemTxveviTaa Sedgenili. am cxrilis Sedgenis 

SemTxveviToba imaSiac mdgomareobs, rom TiToeuli es 
cifri (0, 1, 2, .....9) cxrilis erT gverdze gvxvdeba erTi 

da igive raodenobiT (anu daaxloebiT 200 jer). motanili 

SemTxveviT sidideTa cxrilis safuZvelze SerCeviTi 

erTobliobis Sesaqmnlad mimarTaven cxrilis nebismier
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gverds da Sesabamisi svetidan an striqonidan 
Tanmimdevrulad amoiweren imden ricxvs, ramdeni 

erTeulicaa SerCeviT erTobliobaSi (SerCeviTi 

erTeulebis raodenoba udris SerCevis ricxvs, romelic 

rogorc viciT, aRiniSneba n  simboloTi da winaswar 

dgindeba SerCeviTi dakvirvebis programis mixedviT). 
Tu erTeulTa ricxvi generalur erTobliobaSi 

samniSniania, maSin SerCeuli oTxniSna   ricxvebidan 

ukuagdeben pirvel an bolo ricxvs. amis Semdeg amoarCeven 

ricxvebs, romlebic ar aRematebian generaluri 

erTobliobis ricxvs. process vagrZelebT manam, sanam 
aseTi saxis ricxvebs ar miviRebT n   raodenobiT. 

sabolood SerCeuli ricxvebis Sesabamis nomrebs 

amoviRebT generaluri erTobliobis winaswar danomrili 

variantebidan da es iqneba SerCeviTi erToblioba. 

magaliTi. vTqvaT generaluri erToblioba moicavs 

500 erTuls ( N  500 ). SerCevis programis Sesabamisad 

unda CavataroT 10%-ani SerCeva anu SerCevis ricxvi 

n  50 -s. SemTxveviT ricxvTa cxrilis romelime svetidan 

an srtiqonidan sul unda aviRoT 50 ricxvi. 

vTqvaT esenia: 3470, 2700, 5600, 3158, 4358 da a.S. 
(sul 50 ricxvi). vinaidan generaluri erTobliobis 

ricxvia 500 anu samniSna ricxvi, amitom TiToeuli 
SerCeuli ricxvebidan saWiroa ukuvagdoT pirveli an 
bolo cifri (vTqvaT pirveli). dagvrCeba ricxvebi: 470, 

700, 600,158, 358 da a.S. rogorc Cans generaluri 
erTobliobis ricxvze metia 700 da 600. amitom isini 

amovardeba SerCeuli ricxvebidan. generaluri 

erTobliobidan SerCevaSi moxvda 470, 158, 358 da a.S. 

nomriani erTeulebi. 

sakuTriv-SerCeviTi dakvirvebis Catarebisas did 

gamoyenebas poulobs SerCevis saSualo da sazRvriTi 

Secdomebis gaangariSebis formulebi. es formulebi
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gansxvavebulia Sesaswavli niSnis saSualo da wilobrivi 

mniSvnelobebisaTvis. im SemTxvevaSi, roca vangariSobT 
niSnis saSualo mniSvnelobas (saSualo xelfasi, saSualo 

mosavlianoba, saSualo Semosavlebi, saSualo danaxarjebi 

da a.S.) SerCevis saSualo da sazRvriTi Secdomebi 

ganisazRvreba formulebiT: 

 
1) ganmeorebiTi SerCevisaTvis: 

 

 
2

a)            , 
n 

 

 
2 

(10.35),

b)   t  t        . 
n 

(10.36).

2)ganumeorebeli SerCevisaTvis 
 

 
2 
      n 

a)    1     ; 
n         N 

(10.37),
         

 

 
2 
      n 

b)     t  t 1     
n         N 

(10.38).
         

im SemTxvevaSi, roca vswavlobT wilobriv niSans 
(wundebuli produqciis xvedriTi wili, vargisi anu 
xarisxiani produqciis xvedriTi wili, qalebisa da 
mamakacebis xvedriTi wili mosaxleobis saerTo 
ricxovnobaSi da a.S.), maSin SerCevis saSualo da 
sazRvriTi Secdomebi sakuTriv-SemTxveviTi SerCevisaTvis 
gaiangariSeba formuliT: 

1) ganmeorebiTi SerCevisaTvis: 

w1  w
a)  

n 
(10.39),
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N 

X 



 

  t  t
 w(1 w)

b)             
n 

(10.40).

 
2) ganumeorebeli   SerCevisaTvis: 

w1  w       n 
a)   1     

n             N 
(10.41),

         
 

  t
 
 t  

 w(1 w)   
 

 n 
b)     1        ,   (10.42): 

n               
 

sadac   da  – saSualo da sazRvriTi Secdomebia: 
2

da w1  wSerCeviTi erTobliobis dispersiaa saSualo

da wilobrivi niSnebisaTvis; 

n    da N   –Sesabamisad SerCeviTi da generaluri 

erTobliobis ricxvia; 

t -stiudentis kriteriumi anu ndobis intervalia, 
romelic gviCvenebs garkveuli albaTobiT ra sazRvrebSi 
imoZravebs SerCeviTi maxasiaTeblebi. 

pirobiTi magaliTi. SerCeviTi gamokvlevebiT 
dadginda, rom q. Tbilisis benzinis biznesSi momuSaveTa

saSualo Tviurma Semosavalma Seadgina ~ 
 250.0 lari,

saSualo kvadratulma gadaxram   13,8 lari.

0,997 albaTobiT ganvsazRvroT sazRvrebi, romelSiac 
imoZravebs generaluri erTobliobis anu mTeli qalaqis 
benzinis biznesSi dasaqmebulTa saSualo Tviuri fuladi 
Semosavali, Tu gamokiTxulTa raodenoba Seadgens 15%-

s. n  300, N  2000 . aseTi magaliTis amoxsnisaTvis

jer gavixsenoT generaluri erTobliobis saSualos(  0 
)

 

moZraobis sazRvrebis formula:  0   
~ 
 , 

 

rac igivea
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~ 
    0   

~ 
 ,

 
~ 
 250                               X              lars, xolo sazRvriTi 

Secdoma ganumeorebeli SerCevis SemTxvevaSi, roca 
vangariSobT niSnis saSualo mniSvnelobas ganisazRvreba 

(10.37) formuliT:
 

 

  t 
 
 2 

      n  
1      

n       N 

stiudentis kriteriumi t  0,997 albaTobiT udris 

3-s (ix danarTi 2), saSualo kvadratuli gadaxra  =13,8 

n
lars, n =300, 

w 
Seadgens 0,15 anu 15%-s. Tu am monacemebs

SevitanT (10.37) formulaSi, gveqneba:
 

13.8 
2 

  t  3                  (1  0.15)  0.54 
300 

 

 

lars.

maSasadame, Tviuri fuladi Semosavali imoZravebs 

~                   ~
     0      anu 250 249.26 3  X0  250 0.73 3

e.i.250.73 laridan 0.73 laramde. 

pirobiTi  magaliTi.  q.Tbilisis bazrobebze 
sakuTriv-SemTxvevTi ganumeorebeli SerCeviTi wesiT 
Seamowmes kvebis produqtebis standatrulobis sakiTxi. 

Semowmebas daeqvemdebara 1550 sinji n  1550 , 
romelTagan 54,9%-is SemTxvevaSi kvebis produqti iyo 
uxarisxo, arastandartuli da janmrTelobisaTvis saSiSi. 
0,954 albaTobiT ganvsazRvroT wundebuli kvebis 
produqtebis xvedriTi wilis moZraobis sazRvrebi 

mTlianad q. Tbilisis bazrobebisaTvis, Tu cnobilia, 
rom sruli dakvirvebisas unda agveRo 6200 sinji. 
amocanis pirobis Tanaxmad SerCevaSi 54,9% wundebulia,

 

e.i. w  0,549, n  1550,  w  p  t  0,954 
 

albaTobiT
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t = 2 (ix.danarTi 2), 

gveqneba: 

N  6200,

 

w    w        n 
 

  t  t 
   (1     ) 

1      
n           N 

 

0.549(1 0.549) 
 2                             1 

1550         

 

1550 
  0.0218 

6200 

e.i.   2,2%

maSasadame q. Tbilisis mTels bazrobebze wundebuli 
kvebis produqtebis xvedriTi wili imoZravebs 

 

54,9%  2,2%   0   54,9%  2,2%, e.i. 52,7%-dan 57,1%-mde. 
 

 

6. meqanikuri SerCeva 
 

SerCeviTi sakuTriv-SerCeviTi wesi umTavresad 
generaluri erTobliobis erTeulTa sruli 
CamonaTvalis pirobebSi gamoiyeneba. danarCen SemTxvevebSi 
da saerTod socialur-ekonomikur movlenebsa da 
procesebSi ufro farTod SerCevis meqanikeri wesia 
gavrcelebuli. magram meqanikuri SerCevis gamoyenebis 
aucilebeli pirobaa raime niSniT mowesrigebuli, 
dalagebuli erTobliobis arseboba. aseTi SemTxvevebi 
ki Zalian xSiria socialur-ekonomikur sferoSi. 
magaliTad, mowesrigebuli da dalagebulia mowafeebis, 
studentTa da aspirantTa erTobliobani alfavituri 
siebis CamonaTvaliT, firmaSi momuSaveTa satabelo 
nomrebi, sacxovrebeli saxlebis nomrebi qalaqisa da 
qalaqis tipis dasaxlebis quCebSi, TviT sacxovrebel 
saxlebSi binebis nomrebi da  .S. amitom aseTi saxis 
statistikuri generaluri erTobliobidan meqanikurad
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yoveli me-5 (20%-ani SerCeva), an kidev yoveli me-10 
(10%-ani SerCeva) erTeulis amoReba da a.S. warmoqmnis 
reprezentatul  SerCeviT erTobliobas, romlis 
CvenTvis saintereso niSnebiT Seswavla amaRlbs kvlevis 
Sedegebis saimedobis xarisxs. 

socialur-ekonomikuri movlenebis da procesebis 

generaluri erTobliobani zogjer Sesaswavli niSnis 
mixedviT dalagebulia jgufebad. magaliTad, 
Sinameurneobani Semosavlebis an danaxarjebis niSniT 

moicavs sxvadaxva jgufs. maT Soris vTqvaT, TveSi 0-dan 
20 laramde SemosavliT, 20 laridan 40 laramde da a.S. 
aseT SemTxvevebSi meqanikurad yoveli me-5, me-10, me-15, da 
a.S. erTeulebis Sesaswavlad amoRebam SesaZlebelia 
SerCevisaTvis damaxasiaTebeli reprezentatiuli 
Secdomis garda, damatebiT warmoSvas sistematiuri 
Sevdomac. am ukanasknels ganapirobebs SerCevaSi umTavresad 
dabalSemosavliani an umTavresad maRalSemosavliani 
Sinameurneobebis meqanikuri moxvedra. amitom saWiroa 
intervaluri variaciuli mwkrivebi daviyvanoT 
diskretul variaciul mwkrivze da intervalebis saSualo 
Semosavlis (intervalis zeda da qveda mniSvnelobaTa 
jamis orze SefardebiT) mixedviT gavanawiloT 
Sinameurneobani. es imaze metyvelebs, rom meqanikuri 
SerCevisaTvis aucilebelia winaswar movawesrigoT 
generaluri erTobliobani. 

meqanikuri SerCevisaTvis winaswar unda ganisazRvros 
erTeulTa amorCevis proporcia. proporcias 

gansazRvravs SerCeviTi da generaluri erTobliobis 
urTierTSefardeba. magaliTad, Tu SerCeviTi erTobliobis 
ricxvia 5000 erTeuli, xolo generaluris 50 000, 

 5000  
 

 1 
maSin proporcia iqneba . 

50000    10

es ki imas niSnavs, rom dalagebuli da mowesrigebuli



383 383 
 
 
 

generaluri erTobliobidan unda amoviRoT yoveli me- 
10, 10%-iani SerCeva, da a.S. 

Tavisi bunebiT meqanikuri SerCeva ganumeorebeli 
SerCeviTi dakvirvebaa, radganac meqanikurad SerCeuli 
erTeulebi aRar ubrundeba generalur erTobliobas da 
ar monawileobs axal SerCevaSi. amitom aq SerCevis 
saSualo, agreTve, sazRvriTi Secdomebis gasaangariSeblad 
rogorc saSualo ise wilobrivi niSnebisaTvis gamoiyeneba 
sakuTriv-SemTxveviTi wesiT SerCevisaTvis wina 
paragrafSi dadgenili formulebi. 

 
7. tipuri SerCeva 

 

 

tipuri SerCeva erT-erTi mniSvnelovani wesia 

SerCeviT dakvirvebaSi, romelic gulisxmobs winaswar 

generaluri erTobliobis raime niSniT (umTavrased 

CvenTvis saintereso, Sesaswavli niSniT) dayofas 

e rT ti pu r  jg uf eb ad , Ti To eu li  j gu fi da n 

sakuTriv_SemTxveviTi an meqanikuri wesiT gansazRvruli 

raodenobis erTeulTa amorCevas, maT Seswavlas da 

Seswavlis Sedegebis mTels generalur erTobliobaze 

gavrcelebas. imis gamo, rom generaluri erToblioba 

danawilebilia Tvisebrivad erTgvarovan jgufebad, amitom 

tipuri SerCeva gacilebiT ufro zust Sedegebs iZleva, 

vidre sxva SerCevis romelime wesi. socialur- 

ekonomikuri niSnebi, romelTa mixedviT warmoebs 

generaluri erTobliobis erTti pur jgufebad 

danawevreba, SeiZleba iyos sxvadasxvagvari. Tanamedrove, 

sabazro ekonomikaze gardamaval periodSi, SeiZleba 

sawarmoTa mTliani erTobliobidan gamovyoT, magaliTad, 

saxelmwifo da arasaxelmwifo sawarmoebi, romlebSiac 

gansxvavebulia Sromis anazRaurebis done, an kidev wvrili,
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firmebis 

dasaxeleba 

 
firmebis 

ricxvi 

(N i  ) 

 
Sesaswavli 

firmebis 

raodenoba 

   

danaxarjebi 
sasaqonlo 

ptoduqciis 
1 larze 

(larobiT) 
xi  

 
saSualo 

kvadratuli 

gadazra 



msxvili 
saSualo 
wvrili 

2500 
12000 
20000 

50 
240 
400 

0,80 
0,85 
0,95 

0,15 
0,25 
0,20 

sul 34500 690   
 

saSualo da msxvili sawarmoebi,romlebSiac 

gansxvavebulia produqciis erTeulis TviTRirebuleba, 

rentabeloba da a.S. 

movitanoT konkretuli pirobiTi magaliTi, romlis 

mixedviT advili gaxdeba tipuri SerCevis Teoria da 

praqtika. vTqvaT saqarTveloSi firmebis mier gamoSvebuli 

produqciis erTeulis TviTRirebulebis(danaxarjebi 

sasaqonlo produqciis erT larze) Sesaswavlad 

CavataroT 2 procentiani ganumeorebeli tipuri SerCeva, 

romlis Sedegebi Semdeg suraTs iZleva: 

tipuri SerCeviTi dakvirvebis monacemebi 

cxrili #58 
 
 
 

 
ni                                                                                              ( i    ) 

 

 
 
 
 
 

cxrilSi generaluri erTobliobis ricxovnoba

firmebis mixedviT aRniSnulia  N 
i simboloTi,

 

( N1  N 2  N3   N ) (10.43), xolo TiToeuli jgufidan 

sakuTriv-SemTxveviTi an meqanikuri wesiT SerCeuli

firmebis raodenoba ni simboloTi ( n1  n2  n3   n ),
 

danaxarjebi sasaqonlo produqciis erT larze 
 

x
i 
–iT

(rogorc Cans msxvil firmebs sasaqonlo produqciis 
erTi laris gamoSveba ujdebaT 80 TeTri, saSualo 
firmebs–85 TeTri, xolo wvril firmebs_95 TeTri),



 

saSualo kvadratuli gadaxra TiToeul jgufSi  1 
–iT.

rogorc cxrilidanaa (cxr. 58) cxadi, SerCeuli 

erToblioba yalibdeba TiToeuli tipuri jgufidan 

SerCevis saerTo ricxvidan gamomdinare Sesaswavli 

erTeulebis arCeviT. amitom dakvirvebis Sedegebis 

sizustisa da saimedoobis xarisxis TvalsazrisiT 

principuli mniSvneloba eniWeba am erTeulTa SerCevis 

wess. aseTi Teoriuli sakiTxebi tipuri SerCevis mimarT 

erTmaneTisagan damoukideblad damuSavebul iqna gasuli 

saukunis 20–ian wlebSi jer a. a. Cuprovis, xolo, 

cota mogvianebiT, 30–ian wlebSi_e. neimanovis mier. 

am Teoriul safuZvlebze statistikaSi Camoyalibda 

jgufebis sididis ganmsazRvreli sami wesi. aqedan 

yvelaze martivia TiToeuli jgufidan erTeulTa Tanabari 

raodenobis SerCeva, cxadia Tu dakvirvebis saerTo ricxvi 

n -s Seadgens, xolo generaluri erToblioba dayofilia

 
m  jgufad, maSin aseT SemTxvevaSi n   

 n 
i        

m 

 
(10.44).

es wesi mxolod im SemTxvevaSi ganapirobebs Sedegebis 
maRal sizustesa da saimedoobas, Tu jgufebi TavianTi 

sididiT erTmaneTis tolia ( N1  N 2   N 3 ..........N m ), 

winaaRmdeg SemTxvevaSi miviRebT sawinaaRmdego anu 

arazust Sedegebs. amitom statistikaSi gamoiyeneben 

meore wess, romelsac ewodeba   proporciuli 

formirebis wesi. es imas niSnavs, rom TiToeuli tipuri 

jgufidan Sesaswavlad unda aviRoT jgufebis sididis 

proporciuli erTeulebis  raodenoba, rac miiRweva 

Semdegi formulis gamoyenebiT:

n   
 N i   n 

i         
N 

 
(10.45).

Cvens pirobiT magaliTze (cxr. 58) firmebis raodenoba 
24 b. gabiZaSvili 385
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(50, 240, 400) jgufebis mixedviT swored aseTi wesiTaa 

gaangariSebuli. es wesi sxva araferia, Tu ara SerCevis 
ricxvis ( n ) ganawileba TiToeli jgufis moculobis 
generaluri erTobliobis saerTo ricxovnibaSi xvedriTi 
wilis proporciulad.Cvens pirobiT magaliTSi (cxr. 

 2500  
58) msxvil sawarmoebs uWiravs  

34500 
0,073 anu 7,3%,

%, saSualo zomis firmebs_0,346 anu 34,6 %, xolo 

wvrils_0,579 anu 57,9 %. vinaidan, sul SerCeviTi 
erTobliobis ricxvi 690 erTeulia anu 690 firmaa, 
amitom misi namravli TiToieuli jgufis xvedriT wilze 
gvaZlevs Sesaswavli firmebis raodenobas. 

msxvili firmebidan  50=690 × 0,073; 
saSualo firmebidan  240=690 × 0,348; 
wvrili firmebidan   400=690 × 0,579. 
proporciuli wesiT SerCeviTi erTobliobis 

formireba ufro martivad SeiZleba imis mixedviT Tu 
ramdenprocentian SerCeviT dakvirvebas vawarmoebT. 

Cvens magaliTze (cxrili #58) vaxdenT 2 %-ian 
dakvirvebas. amitom generaluri erTobliobisa da misi 
calkeuli jgufebis moculobis mimarT gaangariSebuli 
2 % igive maCveneblebs gvaZlevs. 

jgufebis moculobis proporciuli wesis mixedviT 
gaangariSebis gamoyenebac SezRudulia, gansakuTrebiT maSin, 
Tu jgufebis mixedviT Sesaswavli niSnis variacia 
mkveTradaa gansxvavebuli. amitom statistikaSi cnobilia 
agreTve, Sesaswavl erTeulTa jgufebis mixedviT 
optimaluri ganawilebis wesic. 

aq ganawilebisas gaiTvaliswineba ara marto erTeulTa 

jgufebis gansxvavebuli moculobani, aramed variacias 

xarisxebic. variaciis xarisxis gaTvaliswineba SeiZleba 

TiToeuli jgufis saSualo kvadratuli gadaxris  i 
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saSualo jgufur variaciasTan ( i ) Sefardebis 
 

   
koeficientis  

  i  

  i  
gamoyenebis gziT.

 

es koeficienti gviCvenebs Tu ra xvedriTi wili 

uWiravs i   –uri tipuri jgufis variacias saSualo 

jgufur variaciaSi. amitom SerCevis ricxvis jgufebis 

moculobisadmi proporciuli ganawilebis maCvenebels 

Tu damatebiT gadavamravlebT aseT koeficientze, miviRebT 

SerCeviTi dakvirvebis saerTo ricxvis ( n ) ara marto 

jgufebis moculobisadmi, aramed jgufebis SigniT 

Sesaswavli niSnis variaciisadmi proporciul 

ganawilebas. gveqneba:

n   n 
N i    

 i   

 

 

.                (10.46).i             
N    i 

Tu gaviTvaliswinebT, rom: 
 

i N i  N   N i , i    

 N i 
(10.47)

da aRniSnul gamosaxulebebs SevitanT (10.46) 

formulaSi, gveqneba: 
 

n   n 
  N i      

   i           
 nN ii  

i            
 N

  N     Ni                i      i 

 N
i 

i      i     .  (10.48)

 

jgufebidan SerCeviTi erTeulebis Tanabari, agreTve 

jgufebis moculobis proporciuli SerCevis SemTxvevaSi, 

SerCevis saSualo Secdoma ganisazRvreba formulebiT: 

1) Sesaswavli niSnis saSualos gangariSebis
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i 

SemTxvevaSi: 

a)ganmeorebiTi SerCevisas: 
 

   2

                     i   

n 
;            (10.49)

 

b) ganumeorebeli SerCevisas: 

 
2 


       i   
1 

n 
 ;            (10.50)

n       N 

2) Sesaswavli niSnis xvedriTi wilis gaangariSebis 

SemTxvevaSi: 

a) ganmeorebiTi SerCevisas
 

     
 pi qi  

n 

 

wi 1 wi 
n 

 
 

(10.51),

b) ganumeorebeli SerCevisas
 

wi 1 wi                      1 

 

 n 
 ,              (10.52)

n            N 
 

sadac n _SerCeviTi erTobliobis saerTo ricxovnobaa; 

N _generaluri erTobliobis ricxvi; 

w1     
_Sesaswavli niSnis mqone erTeulTa xvedriTi 

wilia i -ur tipur jgufSi; 
 

pi qi 
_jgufuri dispersiebis saSualoa, wilobrivi

 

niSnisaTvis, igivea rac wi 1 wi .
 

 
2 _jgufuri dispersiebis saSualoa niSnis saSualos 

gaangariSebisas. 

am ukanaskneli maCvenebliT Secvlilia SerCeviTi
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i 

i 

i 

i 

saSualo dispersia ( 2 ), rac gamoyenebuli gvqonda 

SerCevis saSualo Secdomebis gasaangariSeblad. am 

Secvlis uflebas gvaZlevs dispersiebis Sekrebis kanonis 

formulis gardaqmna tipuri SerCevisaTvis. dispersiebis 

Sekrebis kanonis ZaliT saerTo dispersia ( 
2 ) udris

saSualo jgufur dispersias   2 
 

mimatebuli

j gu fT aS or is i  di sp er si a   2   
2  
  

2 
  

2 . . 
statistikosebi amtkiceben, rom  `...tipuri SerCevis 

Catarebisas jgufTaSorisi dispersia ( 2 ) ar atarebs 

SemTxveviTi variaciis xasiaTs, vinaidan jgufebi 

formirebulia SerCeviTi gamokvlevis dawyebamde”.1 

vinaidan mudmivi ricxvis dispersia nulis tolia, 
amitom dispersiebis Sekrebis formulidan

 

 
2  
  

2 
  

2  
  

2 
 0., 

 

 
2  
  

2 

 

(10.53).i                           i                                                  i 

gansxvavebulia SerCevis saSualos gasaangariSebeli 
formulebi im SemTxvevisaTvis, rodesac jgufebidan 
SerCeviTi erTeulebis SerCeva warmoebs, rogorc jgufis 
moculobis, aseve Sigajgufuri variaciis proporciulad, 
rogorc es naCvenebi iyo (10.46) da (10.48) formulebSi. 
am SemTxvevaSi jgufuri dispersiebis saSualos 

 2 gasaangariSeblad  viyenebT jgufuri saSualo 

kvadratulis saSualos (10. 47) formulas:

    
i N i   
 N i 

 

 

(10.54).

Tu mocemuli tolobis orive mxares aviyvanT 
 

1ix. magaliTad, Òåîðèÿ ñòàòèñòèêè, ó÷åáíèê ïîä ðåäàêöèåé ïðîô. Ã. 

Ë. Ãðîìèêî, ÈÍÔÐÀ-Ì, Ìîñêâà, 2002, ñòð 153.
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i 

i 



2 

kvadratSi, gveqneba: 
 

                           2     2

 
2  
 
N i  i    

(10.55)i             
 N 

2
 

 

Tu (10.49)_(10.52) formulebSi niSnis saSualo
 

mniSvnelobis gaangariSebis SemTxvevSi 
 

 
2  -is nacvlad

 

SevitanT mis (10.55) mniSvnelobas, xolo wilobrivi

niSnisaTvis wi 1 wi  mniSvnelobas, miviRebT jgufebis

moculobisa da variaciis xarisxis proporciuli 

ganawilebisaTvis SerCevis saSualo Sevdomis 

gasaangariSebel formulbs. 

1) Sesaswavli niSnis saSualo mniSvnelobis 

gaangariSebis SemTxvevisaTvis: 

a) ganmeorebiTi SerCevisas 
 

2      2
 

  i  N i 

2                                2      2                                     2     2

     
 Ni        

 
i  
N 

i        1 
2
  

 N i  i  
n   ni  N i   ni         N          ni

(vinaidan  N i   N )              (10.56).

b) ganumeorebeli SerCevisas 

1        
2 
N 

2  n  
         

     i       i   1    i   (10.57).N          n
i        N 

i  
 

2) wilobrivi niSnisaTvis: 

a) ganmeorebiTi SerCevisas 

  
 1 
N 
 

wi (1 wi ) N i  
 

ni 

 
(10.58),

 

b) ganumeorebeli SerCevisas
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i 

1        w (1  w )  n  
         

    i               i   1    i   (10.59).
N             ni      N i 

 

58-e cxrilis monacemebiT saSualo danaxarjebi 

sasaqonlo produqciis erT larze SerCeviTi 

erTobliobisaTvis Seadgens:

~      n   0,80 500,85 2400,95 400
        

i    i   


 n
i 

 

50  240  400 
 0,90 lars.

rogoria generalur erTobliobaSi am maCveneblis ( e.i. 

sasaqonlo produqciis erT larze 90 TeTri ixarjeba) 

moZraobis sazRvrebi? amisaTvis saWiroa garkveuli 

albaTobiT (vTqvaT   0,9749 ) movnaxoT  t _s

mniSvneloba. am albaTobiT t  2,24 (ix. danarTi 2).

saWiroa, agreTve,jgufuri dispersiebis saSualo:
 

2 n   0,15
2  
500,25

2  
2400,20

2  
400

 2   i     i   
 n

i 

 

50  240  400 
 0,046.

axla SegviZlia gaviangariSoT SerCevis saSualo 

Secdoma. vinaidan SerCeva  ganumeorebelia, amitom misi 

gaangariSebisaTvis viyenebT formulas: 
 

 2 
      n                                 

 

       i   
1 

0.046          690   
              1              0.008 .

n       N  690   34500 
 

sazRvriTi Secdoma : 

  t  2,24  0,008  0,0179 

 

 
lari.

SerCeviTi saSualos moZraobis sazRvrebi generalur 
erTobliobaSi iqneba: 

~ 
     

~ 
 ,

 
                 

 

anu 
 

0,90  0,0179  0,90  0,90  0,0179,
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 , 

, 



e.i. 0,882 lari  0,90 lari  0,917 lari.

axla vnaxoT rogoria SerCevis sazRvriTi Secdoma 

firmebis saerTo raodenobidan 2 %-iani SerCeviT 

gansazRvruli SerCeviTi erTobliobis ( 690    firma 

 
 34500 2 

) msxvili, saSualo da wvrili firmebidan 
100 

firmebis raodenobisa da Sigajgufuri variaciis 
proporciulad ganawilebis SemTxvevaSi. 

(10. 48) formulis mixedviT msxvili firmebidan 
dakvirveba unda movaxdinoT

 

         nN
1


1  

 

 

690 2500 0,15 
34 n1  
        


N i i 


7375        

saSualo firmebidan
 

 

283 

 


 n2

 

 

 
 nN 22   

 690 120000,25 

         N i i 7375         

xolo wvrili firmebidan
 

          nN 
3


3  

 

 

690 20000 o,20 
373 n

3  
              

 N 


 

7375
   firmaze.

               i     i                                                          

am SemTxvevaSi SerCevis saSualo Secdoma
 

2      2           
  

2                2 

  

             
2               2

  
 1 

 


i  
N

i    1 
 n

i     
    1   2500  0.15           34       12000  0.25   

1                                  
N          n

i       
 N

i  34500 34         2500  283
 

               
  

                  2                2 
               

   
1

283       20000   0.20 
  1

373 
  0.003 lari.

     12000  373      20000 

maSasadame Tu SerCeviTi ricxvis mxolod jgufebis 
moculobis proporciulad ganawilebis SemTxvevaSi

SerCevis saSualo Secdoma   0,008 lari iyo, jgufebis

moculobasTan erTad variaciis xarisxis proporciuli



393 393 
 
 
 

ganawilebis SemTxvevaSi saSualo Secdoma 

laria, anu gacilebiT naklebi. 

  0,003
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tipuri SerCevis erTerTi nairsaxeobaa raionirebadi 

SerCeva. am SemTxvevaSi erToblioba yalibdeba 
administraciul-teritoriuli warmonaqmnebidan arCeuli 
erTeulebis safuZvelze. aseTi SerCeva farTod SeiZleba 
gamoyenebul iqnas SinameurneobaTa Semosavlebisa da 

danaxarjebis Seswavlisa da sxva mravali socialuri 
sakiTxis kvlevisaTvis. 

 
8. seriuli SerCeva 

 
socialur-ekonomikur movlenebsa da procesebSi Zalian 

xSiria SemTxvevebi, roca  generaluri erToblioba 
SerCeviTi dakvirvebis Catarebamde TavisTavadaa 
danawilebuli garkveul seriebad, budeebad. aseTia 
komerciul saqmianobaSi SefuTuli saqoneli ( TiToeul 
SefuTvaSi saqonlis mravali erTeulia moTavsebuli), 
an kidev macxovreblebi calkeuli teritoriuli 
erTeulebisa da punqtebis mixedviT. aseT SemTxvevebSi, 
magaliTad, saqonlis xarisxis Semowmeba, mosaxleobis 
demografiuli niSnebis Seswavla, an kidev wliuri 
Semosavlebisa da danaxarjebis dadgena umjobesia 
vawarmooT e.w. s e r i u l i (budobrivi) SerCeviTi 
dakvirvebiT. aseTi SerCevis arsi mdgomareobs masSi,rom 
generaluri erTobliobidan SearCeven ara calkeul 
erTeulebs, aramed seriebs (budeebs) da TiToeul seriaSi 
arsebuli yvela erTeulebis mTliani gamokvlevis Sedegebs 
avrceleben generalur erTobliobaze. 

SerCevas awarmoeben Tanabari sididis an araTanabari 
sididis seriebiT. Tumca araTanabari sididis seriebis 
SerCevisas sargebloben Tanabari sididis seriebis 
SerCevisaTvis dadgenili wesebiTa da saangariSo 
formulebiT. Tu saqme gvaqvs Tanabari sididis seriebTan 

da generaluri erToblioba moicavs N  erTeuls, maSin R
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    

raodenobis seriebis arsebobis pirobebSi TiToeuli seria 

N
Seicavs 

R 
erTeuls. generalur erTobliobaSi seriebis

raodenoba ganixileba rogorc damoukidebeli elementebi 
da aqedan sakuTriv-SemTxveviTi an meqanikuri wesiT 
Sesaswavlad SeirCeva raRac r  raodenobis seriebi. radgan 

Sesaswavli niSnis mixedviT Seiswavleba SerCeuli seriebis 
yvela erTeuli mTlianad, amitom Tavisuflad SegviZlia 

davadginoT SerCeviTi saSualoebi seriebis mixedviT:
 

1 ,  2 ,...........,   , vinaidan gvaqvs sul R   raodenobis

seria generalur erTobliobaSi, amasTan yovel maTgans 

SerCevaSi moxvedris Tanabari Sansi gaaCnia da rogorc 

wesi seriuli SerCeva ganumeorebelia, cxadia, rom SerCeviTi 

1 
saSualoebis albaToba Tanabaria da udris 

R 
-s.

aqedan SemTxveviTi sididis  i 
 

ganawilebis kanoni

SeiZleba warmovadginoT Semdegi cxrilis saxiT: 
 

SerCeviTi 
saSualos 
mniSvneloba 

 
 1 

 
 2 

 
. . . . . . 

 
 R 

albaToba 
1 

R 

1 

R 
. . . . . . 

1 

R 

mocemuli SemTxveviTi sididis (  i ) maTematikuri
 

lodini  i tolia  am SemTxveviTi sididis yvela

SesaZlo mniSvnelobaTa maT albaTobaze n a m r a v l T 
a j a m i s a. gveqneba:

 
                    R                              

  i        i pi    1 

i 1 

 

1 
  2 

R 

 

1 
 ..........  R 

R 

 

1 
 
1    2   ..... R

 

R                  R 

 
  0   ,

(10.60). 
e. i. generaluri erTobliobis saSualos tolia. 

SemTxveviTi sididis dispersia, rogorc cnobilia,
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1 

2 

aris am SemTxveviTi sididis saSualo aritmetikulidan 
gadaxris kvadratis maTematikuri lodini. aqedan 
gamomdinare gveqneba:

 
D( X i )  E ( X i 

 
 X 0 

 
) 

2  
 ( X 

 
 X 0 

 

) 
2  1 

 ( X 
R        

2
 

 
 X 0 

 

) 
2  1 


R

R                      

           ( X i
  X 0 )

 (10.61).
 ...  ( X  X  )

2  1 
  i t                                   

2

R            0       
R               R                 

x
 

maSasadame, mocemuli SemTxveviTi sididis dispersia 
aris seriaTaSorisi (jgufTaSorisi) dispersia. amitom 
seriuli SerCevis pirobebSi saSualo Secdomas 
angariSoben Semdegi formulebis gamoyenebiT: 

1) raodenobrivi niSnis saSualo mniSvnelobisaTvis: 
a) ganmeorebiTi SerCevisas 

 

 
2

 

                                                        (10.62); 
r 

b) ganumeorebeli SerCevisas
 

2 
       r 

           1 

 

 

(10.63).

         
r       R 

2)  alternatiuli (wilobrivi) niSnisaTvis: 
a) ganmeorebiTi SerCevisas 

 

  
2

         w  
 

r 
(10.64);

b) ganumeorebeli SerCevisas
 

 
2  



 

 r        w
 

r 
1     
     R 

(10.65).

sadac  r –Sesaswavlad SerCeuli seriebis ricxvia, 
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R _ seriebis ricxvi (raodenoba) generalur 

erTobliobaSi,
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 

2 

 2 ­_ seriaTa Sorisi (jgufTaSorisi) dispersiaa 

raodenobrivi niSnisTvis, romelic gaiangariSeba 

formuliT: 

2        i   
 

~ 2 

                                                   (10.66), 
r

sadac  i   i  uri seriis saSualoa, 

~       SerCeviTi seriebisaTvis saSualo 
 

X   
 X  X   ... X r 

~       1            2
 

ariTmetikulia           
r 

(rogorc zemoT vaCveneT (10.60) es maCvenebeli 

generaluri saSualos (  0 
) tolia), 

 2 w _seriaTaSorisi (jgufTaSorisi) dispersiaa 
wilobrivi (alternatiuli) niSnisaTvis, romelic 
gaiangariSeba formuliT: 

 
r 

 wi   w 
 2    i 1                           ,             (10.67) 

w                      
r 

 

sadac w   _ mTliani SerCeviTi erTobliobisaTvis 

( r   seriebisaTvis) Sesaswavli niSnis xvedriTi wilis
 

 
 

saSualo mniSvnelobaa 

 

r 

     wi 

w   i 1         , wi 

r 

 

 
 

–Sesaswavli niSnis

xvedriTi wilia i –ur seriaSi. 

magaliTi. kartofilis biznesis mwarmoebeli 20 
regionidan saqarTveloSi 5 regioni SeirCa, romlebSiac 
kartofilis saSualo wliurma mosavlianobam (cifrebi 
pirobiTi) Seadgina 70/ha, 80, 100, 85, 75, c/haze. vipovoT 
0,954 albaTobiT kartofilis saSualo wliuri
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                                      82 

mosavlianoba: 
jgufTaSorisi, seriaTSorisi saSualo: 

~     70 80 100 85 75 
                     

5                                 
c/ha

 

jgufTaSorisi (seriaTa Sorisi) dispersia: 

70  822  
 (80  82) 

2  
 100  822  

 85  822

 2  
5 

 106 c/ha.

am safuZvelze SerCevis sazRvriTi Secdoma (0,954 
albaTobiT t =2) ganisazRvreba Semdegnairad: 

 

 2 
     r                          

 

  t  1    2 106          5  
1       4 

 

c/ha.
r       R  5       20 

maSasadame, 0,954 albaTobiT saqarTveloSi 
kartofilis saSualo wliuri mosavlianoba imoZravebs

82  4  X  82  4  78 centneridan 86 centneramde.

 
9. samomento   SerCeviTi dakvirvebani 

 
samomento dakvirveba SerCeviTi gamokvlevis erT- 

erTi nairsaxeobaa, romelic 1938 wels SeimuSava tipetma 
da gavrcelebulia muSebisa da sawarmoo mowyobilobis 
cvlis Siga mocdenebis Sesaswavlad. amJamad is farTod 
SeiZleba gamoyenebul iqnas sabaJo Semosavlebis, agreTve, 
nebismier biznesis sferoSi sagadasaxado Semosavlebis 
kontrolis saqmeSi. s a m o m e n t o SerCeviTi 
dakvirveba gulisxmobs dasakvirvebeli erTeulis 
mdgomareobis dafiqsirebas winaswar sakuTriv-SemTxveviTi 
an meqanikuri SerCevis wesiT dadgenili drois momentebis 
mixedviT. 

sawarmoo mowyobilobisa da muSebis muSaobis drois 
fondis Seswavla cvlaSi gulisxmobs SerCeuli drois 
momentebis mixedviT mocdenebis dafiqsirebas mizezebis



400 400 

 
 
 

(nedleulis uqonloba, mowyobilobis uwesivro 
mdgomareoba, instrumentis gatexviT mocdena, 
eleqtroenergiis gamorTva, piradi saubari mezobel 
muSasTan da sxva) CvenebiT. aseTi monacemebis Segroveba 
firmebis, fabrikebis, qarxnebis da sxva sawarmoo obieqtebze 
qronometraJisa da samuSao dRis fotografiis1  gziT 
moiTxovs drois mniSvnelovan danaxarjebs. samomento 
SerCeviTi dakvirveba ki martivia da dakvirvebis 
Casatareblad ar moiTxovs drois did danaxarjebs. 

dakvirvebis Casatareblad dakvirvebis drois 
momentebis SerCeva warmoebs ori wesiT: momentebis (saaTi, 
wuTi) arCeba sakuTriv _ SemTxveviTi wesiT m. kadirovis 
SemTxveviT ricxvTa cxrilis gamoyenebiT (am cxrilis 
gamoyenebis Sesaxeb ix. wina paragrafSi) an perioduli 
samomento dakvirvebiT. es ukanaskneli gulisxmobs 
dakvirvebis Catarebas meqanikuri arCevis wesiT 
gansazRvruli drois periodebis mixedviT. am SemTxvevaSi 
dakvirvebis momentebis periodebis jami warmoadgens 
SerCeviT erTobliobas, xolo muSisa da sawarmoo 
mowyobilobis cvlaSi muSaobis drois fondi generalur 
erTobliobas. 

 
1qronometraJi da samuSao dRis fotografia firmebSi, qarxnebsa da 

fabrikebSi sawarmoo mowyobilobis muSaobis drois fondis 

gamoyenebaze dakvirvebis gavrcelebuli formebia. qronometraJi 

umTavresad sawarmoo operaciis xangrZlivobis dasadgenad gamoiyeneba. 

is gulisxmobs sxvadasxva muSis mier ama Tu im saxis operaciis 

Sesrulebaze drois danaxarjebis gazomvas da Semdeg saSualo 

maCveneblis dadgenas. samuSao dRis f o t o g r a f i a mTeli 

cvlis ganmavlobaSi, cvlis dasawyisidan damTavrebamde, muSis mier 

drois danaxarjebis Canawerebia. moicavs rogorc sasargeblo, ise 

unayofo drois danaxarjebs. biznesmenebsa da menejerebs aseTi 

masala unayofo drois danaxarjebis aRmofxvrisa da sasargeblo 

drois danaxarjebis xvedriTi wilis gadidebis gaTvaliswinebiT 

aZlevs warmoebaSi Sromis nayofierebis amaRlebisa da produqciis 

TviTRirebulebis Semcirebis SesaZleblobebs.
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2 

2 



2 

2 



sawarmoo mowyobilobisa da muSis muSaobis drois 
fondis gamoyenebis Seswavlis dakvirvebis mizania muSaobis 
mTliani drois fondSi mocdenebis xvedriTi wilis dadgena. 

amitom xdeba wilobrivi niSnis ( w ) gaangariSeba. 
Tu w _ simboloTi avRniSnavT mocdenebis xvedriT

wils cvlis muSaobis drois fondSi, maSin 1  w iqneba

sasargeblo muSaobis drois danaxarjebis xvedriTi wili. 
samomento SerCeviTi dakvirvebis CatarebisaTvis pirvel 

rigSi gansazRvraven momentebis ricxvs (raodenobas), 
romelTa mixedviT iwarmoebs procesis (am SemTxvevaSi 
muSaobis) mdgomareobis fiqsacia, cdeba mowyobiloba 
da muSa Tu muSaobs. amisaTvis iyeneben sazRvriTi Secdomis 

(  ) formulas: 

w1  w
  t  t 

n 
ganmeorebiTi SerCevisaTvis (10.68).

Tu tolobis orive mxares aviyvanT kvadratSi da aqedan 
ganvsazRvravT SerCeviTi dakvirvebis ricxvs ( n ), gveqneba: 

 
w1 wt  

n 

abs. 
(10.69).

sadac    _SerCeviTi xvedriTi wilis sazRvriTi 

Secdomis absoluturi mniSvnelobaa. 
am maCveneblis (sazRvriTi Secdomis) mniSvnelobas 

zogjer angariSoben procentobiT wilobrivi niSnis

 
( w ) mimarT. kerZod 

 
 

Sef.  
abs. 100 

w 

 
(10.70). aqedan

 

ganvsazRvravT 

miviRebT: 

 
abs. 

 

da SevitanT (10.69) formulaSi,

n  
 t  1 w     2 

Sef. 

100 
(10.71).
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2 

4 

Tu magaliTad, saxarato Carxebis ubanze dadgmuli 
da samuSaod gamarTulia 30 Carxi, wina periodSi samuSao 
dRis fotografiis masalebiT dadgenilia, rom maTi 
eqstensiuri1  datvirTvis koeficienti Seadgens 0,8-s 

( w  0,8 ), da SefardebiT sazRvriTi SecdomaSef.  10% , 

maSin gamokvlevis Sedegebis 0,9973 albaTobiT ( t  3, 

ix. danarTi 2) garantiis pirobebisaTvis gamokvlevaTa 

(momentebis) ricxvi Seadgens:

t 2 1 w
n 

 
100

2 
3 2 1 0,8


 
100

2  


 

 

225

Sef. 
w 102

  0,8

maSasadame, dasakvirvebeli momentebis raodenoba 
Seadgens 225-s . aqedan cxadia,rom TiToeul 

225
mowyobilobaze (Carxze) modis 7,5 ( 

30 
) momenti anu

SemovlaTa raodenoba. Tu imasac gaviTvaliswinebT, rom 

TiToeuli Carxis mdgomareobisa da mocdenis SemTxvevaSi 

saTanado mizezis dafiqsirebas daaxloebiT 5 wuTi 

dasWirdeba, mTlianad dakvirvebis CatarebisaTvis saWiro 

iqneba 1125 wuTi, rac 480 wuTiani (8  60 ) cvlis 

xangrZlivobis pirobebSi Seadgens 2,3 cvlas. aseT 

SemTxvevaSi SeiZleba gamovyoT ara erTi, aramed 4 

 1125 
 281wuTs


damkvirvbeli, romlebic naxevar cvlaSi                             

                            

daamTavreben mocemul samuSaos. Tu dakvirvebiT saxarato 
 

1eqstensiuri datvirTvis koeficienti mowyobilobis drois mixedviT 

gamoyenebis maCveneblia. is gaiangariSeba cvlaSi faqtiurad namuSevari 

drois SefardebiT muSaobis gegmiur drosTan. Tu, magaliTad, cvlaSi 

unda emuSava 480 Carx/saaTi da faqtiurad imuSava 400 Carx/saaTi, 

400 
eqstensiuri datvirTvis koeficienti Seadgens 

480
 0,833 anu 83,3 %-s.
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Carxebis mocdenebma 1125 wuTis ganmavlobaSi Seadgina 

281 wuTi, maSin SerCevaSi mocdenebis xvedriTi wili
 

w
 

 

udris 0,25 
 
 281  
        

 

 

anu 25%. am safuZvelze
 1125 

SegviZlia davadginoT SerCevis saSualo Secdoma (  ). 

imis gamo, rom ramdenime Semovlis mixedviT warmoebs 

dakvirveba saxarato Carxebze Tavisi bunebiT SerCeva 

ganmeorebiTi dakvirvabaa (vinaidan erTi da igive Carxi 

SeiZleba ramdenimejer moxvdes dakvirvebaSi), ris gamo 

viyenebT meqanikuri wesiT ganmeorebiTi SerCeviTi 

dakvirvebis saSualo Secdomis formulas: 

0,251  0,25
 

225 
 0,028 anu 2,8%.

aqedan sazRvriTi Secdoma: 

  3 0,028  0,084 

 

 
anu 

 
 

 8,4%.

maSasadame 0,997 albaTobiT SeiZleba vamtkicoT, rom 

saxarato Carxebis ubanze mowyobilobis mocdenebi cvlaSi 

meryeobs 0,25  0,084 farglebSi anu 16,6%-dan 33,4%- 

mde. es ki cxadhyofs, rom mowyobiloba droSi 

datvirTulia mxolod 66,6_83,4%-is farglebSi, rac 

sakmarisad dabali maCvenebelia. samomento SerCeviTi 

dakvirveba farTod SeiZleba gamoviyenoT sxva saxis 

socialur-ekonomikuri movlenebisa da procesebis 

Sewavlis saqmeSiac. maT Soris did mniSvnelobas iZens 

sabaJo tvirTebis moZraobis, agreTve sabaJo Semosavlebis 

dadgenisa da kontrolisaTvis aseTi saxis SerCeviTi 

dakvirvebis gamoyeneba, romelic ar moiTxovs droisa 

da saxsrebis did danaxarjebs.
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10. kombinirebuli  SerCeviTi dakvirvebani 
 

zemoT ganxiluli SerCeviTi dakvirvebani praqtikaSi 

iSviaTad gamoiyeneba damoukidebeli, “sufTa” saxiT. 

socialur-ekonomkuri movlenebisa da procesebis 

Seswavlisas isini umTavresad kombinirebuli saxiT 

poulobs gamoyenebas. magaliTad, seriuli da tipuri 

SerCeva gamoiyeneba sakuTriv-SemTxveviTi an meqanikuri 

wsebis kombinaciaSi da a.S. am SemTxvevaSi generaluri 

erToblioba jer seriebad an tipur jgufebad dalagdeba 

da Semdgom TiToeuli, vTqvaT, seriidan SemTxveviTi an 

meqanikuri wesiT SeirCeva calkeuli erTeulebi. aseT 

SerCevas or safexuriani kombinirebuli SerCeviTi 

dakvirvebani  ewodeba .  sakuTriv-SemTxveviTi an 

meqanikuri wesiT uSualod pirvelive etapze Sesaswavli 

erTeulebis amorCevisas saqme gvaqvs erTsafexurian 

SerCevasTan. 

kombinirebuli SerCeviTi dakvirvebani SeiZ;leba iyos, 

agreTve, mravalsafexuriani . magaliTad, glexur 

SinameurneobaTa sabiujeto gamokvlevebi xSirad 

orsafexuriani SerCeviT warmoebs. pirvel safexurze 

sakuTriv-SemTxveviTi wesiT xdeba raionebis SerCeva, 

meoreze-gelexebis SerCeva meqanikuri wesiT warmoebs. 

tipuri SerCevisagan gansxvavebiT, romlis pirobebSi 

SerCeviT erTobliobaSi yvela tipuri jgufi xvdeba, 

mravalsafexuriani SerCevis dros jgufebis mTliani 

raodenobidan mxolod garkveuli nawilis SerCeva 

warmoebs. 

mravalsafexuriani kombiniribuli SerCeviTi 

dakvirvebebisagan gansxvavebiT gamoiyeneba, agreTve, e.w. 

mravalfazuri kombinirebuli SerCeviTi dakvirvebani. 

mravasafexuriani kombinirebuli SerCeviTi dakvirvebis 

dros dakvirvebis erTuli TiToeul safexurze
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gansxvavebulia, xolo misgan gansxvavebiT mravalfazuri 

kombinirebuli dakvirvebis dros yvela safexurze erTsa 

da igive erTeulze xdeba dakvirveba. asea, magaliTad, 

mosaxleobis sruli da arasruli aRweris SemTxvevaSi, 

roca erTi saxeobis aRweris masalebi gamoiyeneba Semdgom 

etapze, sxva saxis aRweris masalebis dasazusteblad 

da a.S. 
mravalsafexuriani kombinirebuli SerCeviTi

dakvirvebis saSualo Secdomas   gansazRvravs

TiToeul safexurze daSvebuli Secdomis sidide da 

safexurTa raodenoba. magaliTad, Tu orsafexuriani 

kombinirebuli SerCeviTi dakvirvebis pirvel etapze 

warmoebs seriebis gamoyofa, xolo meoreze-TiToeuli 

seriidan sakuTriv-SemTxveviTi an meqanikuri wesiT 

dasakvirvebeli erTeulebis amorCeva, saSualo Secdoma 

ganisazRvreba seriuli da sakuTriv-SemTxveviTi 

saSualo Secdomebis jamiT. kerZod, raodenobrivi 

niSnis saSualo mniSvnelobisaTvis: 
1) ganmeorebiTi SerCevisas (10.35) da (10.62) 

formulebis safuZvelze gveqneba: 
 

 
2        

2

          
n       r 

(10,72),

1) ganumeorebeli SerCevisas (10.37) da (10.63) 
formulebis safuZvelze

 

 
2 


          1 

 

n      
2 
      r 

       1     

 
 

(10.73).
n       N      r       R 

wilobrivi niSnisaTvis: 
1) ganmeorebiTi SerCevisas (10.39) da (10.64) 

formulebis safuZvelze,
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2 

 

w1 w
                  

n 

 

w   

r 

 
 

(10.74),

1) ganumeorebeli SerCevisas (10.41) da (10.65) 

formulebis safuZvelze. 

w(1 w) 
                  1 

 n 
 

 
2 
w   
1 

 r 


 
(10.75).

n           N  r       R 
 
 
 

11. SerCevis saWiro ricxvis gansazRvra 
 

saSualo da sazRvriTi Secdomebis ganxilvidan 
naTlad Cans ,  rom Se rCeviTi erTobliobis 
reprezentatulobisa da daSvebuli Secdomebis xarisxi 
didadaa damokidebuli SerCevis ricxvze. SerCevis mcire 
ricxvi ver uzrunvelhyofs generaluri erTobliobis 
adeqvaturad amsaxveli maCveneblebis maRali sizustis 
xarisxs. es ukanaskneli miiRweva SerCevis ricxvis 
gadidebis gziT. magram metismetad didi ricxvis 
pirobebSi, samagierod izrdeba dakvirvebis droisa da 
danaxarjebis raodenoba. amitom SerCeviTi dakvirvebis 
mosamzadebel etapze didi praqtikuli mniSvneloba eniWeba 
SerCevis optimaluri ricxvis dadgenas. statistikaSi 
SerCevis saWiro, sakmarisad aucilebel, optimalur 
ricxvs gansazRvraven SerCevis sazRvriTi Secdomis 

formulebidan, romelTa Sesabamisi gantolebani 

amoixsneba n -is anu SerCevis ricxvis, rogorc ucnobis 

mimarT. 

sakuTriv-SemTxveviTi da meqanikuri wesebiT 

Catarebuli SerCevis dros sazRvriTi Secdomebi (10.36), 

(10.38), (10.40) da (10.42) formulebiT ganisazRvreba. 

Tu am formulebis Sesabamis tolobaTa orive mxares
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kvadratSi aviyvanT da elementalur gardaqmnebs movaxdenT, 
miviRebT SerCevis ricxvis gasaangariSebel formulebs. 

magaliTad, (10.36) tolobis mimarT gveqneba: 
 

 
2                                   

t 
2     2 

  t  t         , 
n 


2  
 
    

.  aqedan 
n

 

2     2
 

n  
 t    

.            (10.76). 


2
 

aseTi wesebiT miiReba optimaluri SerCevis ricxvis 
gasaangariSebeli formulebi danarCeni saxeobisa da 
wesebis SerCeviTi dakvirvebisaTvis. Tu am formulebs 
warmovadgenT cxrilis1 saxiT, gveqneba: 

 
SerCevis optimaluri ricxvis ganmsazRvreli 

formulebi 
cxrili #59 

 

SerCevis wesebi 
Sesafasebeli 
parametri 

ganmeorebiTi 
SerCeva 

ganumeorebeli 
SerCeva 

 
SakuTriv_SemTxveviTi 

da meqanikuri 

 

saSualo 
t 

2 
2

 

n    


2
 

Nt 
2 

2
 

n 
N

2  
 t 

2 
2

 

xvedriTi 

wili 

2 

n  
 t  pq 
2

 

Nt 2 pq 
n 

N2   t 2 pq 

 

 
tipuri 

 

saSualo 
2        2 

t  i 
n    


2

 

Nt 
2  

2
 

n               
i
 

N
2  
 t 

2  
2

 
i 

xvedriTi 

wili 
t 

2  
p q   

n       
i    i

 

2
 

Nt 
2  

p q 
n              i  i

 

N
2  
 t 

2  
p q 

i    i 

 

 
seriuli 

 

saSualo 
t 

2 
2

 

r   


2
 

Nt 
2 

2
 

r 
N

2  
 t 

2 
2

 

xvedriTi 

wili 

 
t 

22 
w 

r 


2
 

    Nt 
2 

2
 

r              w  
 

N2   t 2  
2
 

w 

seriuli SerCevis pirobebSi amoirCeva ara calkeuli 
individualuri erTeulebi, aramed seriebi. amitom 

 

 
1cxrili motanilia wignidan: Òåîðèÿ ñòàòèñòèêè: ó÷åáíèê ïîä ðåäàêöèåé 

ïðîô. Ã. Ë. Ãðîìèêî.- Ì! ÈÍÔÐÀ- Ì Ìîñêâà, 2002, ñòð 163.
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2 

seriuli SerCevis optimaluri ricxvia ara n , aramed 

r - SerCeuli seriebis ricxvi, xolo generaluri seriebis 

raodenobaa N . 

rogorc Cans, SerCevis saWiro ricxvis gasaanga- 
riSeblad saWiroa parametrebi: 

t _stiudentis kriteriumi, ndobis intervali, moiZebneba 

gansazRvruli albaTobiT Sesabamis cxrilSi (ix. danarTi 2); 

N - generaluri erTobliobis ricxvi, romelic 

winaswaraa cnobili;

  , pq an rac igivea w1  w_dispersiaa Sesabamisad

saSualo da wilobrivi niSnebisaTvis. 
es ukanaskneli maCveneblebi SerCevamde CvenTvis ucnobia, 

magram SerCevis saWiro ricxovnobis gasaangariseblad 
statistikaSi miRebulia aviRoT isini winaswar sacdeli 
wesiT Catarebuli gamokvlevis an mTliani dakvirvebis 

monacemebis safuZvelze. magaliTad, Tu winaswari mTliani 

gamokvlevebiT cnobilia variaciis koeficienti, maSin 

mis safuZvelze gaangariSebuli dispersia iqneba: 

V 2 2 

 2    

1002
 

,            (10.77).

amis garda Sesaswavli niSnis generalur 

erTobliobaSi normaluri ganawilebis kanonis Sesabamisi 

ganawilebis SemTxvevaSi dadgenilia, rom variaciis gaqaneba 

( R ) 6-jer metia saSualo kvadratul gadaxraze ( )

e.i. R  6 . 

R - generalur erTobliobaSi ki winaswaraa cnobili,
 

 2   
 R 

saidanac     . 
6

   
 

wilobrivi niSnis SemTxvebaSi dispersia pq  w1  w
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TiToeuli alternatiuli niSnis maqsimaluri xvedriTi 

wilis (0,5) gaTvaliswinebiT 0,25-s udris. es savaraudo 

maCveneblebi gamoiyeneba SerCevis saWiro ricxvis 

dasadgenad sxvadasxva wesisa da saxis SerCeviTi 

dakvirvebis Casatareblad gaweuli saorganizacio 

periodis sawyis etapze. 
magaliTi: regionSi 15000 Sinameurneobaa, romelTa 

wliuri Semosavlebis mixedviT variaciis koeficientma 
Seadgina 80%. 

ramdeni Sinameurneoba unda SeviswavloT wliuri 
Semosavlebis dadgenis mizniT mTlianad mTels regionSi 
Tu 0,9973 albaTobiT sazRvriTma Secdomam (  ) ar 

unda gaaWarbos 5%-s?

0,9973 albaTobiT studentis kriteriumi t  3 _s

(ix. danarTi 2). Tu Cven CavatarebT ganmeorebiT SerCevas, 
maSin dasakvirvebeli erTeulebis ricxvi Seadgens: 

 

2     2            2          2

n  
 t    

 
 3  80   

 2304 
 

erTeuls.


2                  
5

2
 

maSasadame, am SemTxvevaSi SerCeva 15,4%-iania 
 

 2304 
           , rac uzrunvelyofs miRebuli Sedegebis maRali 
 15000 

sizustisa da saimedobis xarisxs. 
 

12. mcire SerCeva 

 
am Tavis me-3 da me-4 paragrafebSi i. bernulis, p. 

CebiSevis, a. liapunovis, p. laplasisa da sxvaTa 
gamokvlevebis bazaze Cven davamtkiceT, rom dakvirvebis 
didi ricxvis pirobebSi SerCeviTi maxasiaTeblebi 
(saSualo ariTmetikuli, dispersia da sxva) Zalian 
mcirediT gansxvavdebian generaluri erTobliobis
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

0 

Sesabamisi maxasiaTeblebisagan. amitom Tamamad SegviZlia 
SerCevis safuZvelze vimsjeloT mTlian statistikur 
erTobliobaze. magram socialur-ekonomikuri movlenebisa 
da procesebis Seswavlis praqtikaSi `did” SerCevebTan 
erTad, rodesac dakvirvebis ricxvi 100-s aWarbebs, droisa 
da saxsrebis ekonomiis mizniT  Zalian xSirad mcire 
SerCevebic gamoiyeneba. 

mcire SerCevas statistikaSi iseT SerCeviT 

gamokvlevebs uwodeben, romlis pirobebSi mTliani 
erTobliobis ara umetes 30 erTeuli Seiswavleba 

n  30. vinaidan SerCevis ricxvi mcirea, amitom ̀ didi” 

SerCevisagan gansxvavebiT ver vityviT, rom SerCeviTi 
dispersia SeiZleba gamoviyenoT generaluri dispersiis 
Sesafaseblad. amasTan erTad Tu `did” SerCevebSi 

~                                                   ~
 

SerCeviTi saSualos  generaluri saSualosagan   
~ 

normirebuli gadaxris 

 t 

   




 

dadgomis albaToba

             

emorCileba normaluri ganawilebis kanons, imis miuxedavad 
Tu rogoria generalur erTobliobaSi erTeulTa 
ganawileba, mcire SerCevebSi generalur erTobliobaSi 
erTeulTa ganawilebis xasiaTi gamokveTilad zemoqmedebs 
saSualo Secdomis dadgomis albaTobaze. amitom saWiro 
iyo mcire SerCevebisaTvis mecnierebas SeemuSavebina 
Sesabamisi Teoria, rac mniSvnelovan praqtikul gamoyenebas 
hpovebda. aseTi Teoria SeimuSava ingliselma maTematikosma 
v. gosetma (stiudentis fsevdonimiT), romelmac 1908 
wels mcire SerCevebisaTvis SerCeviTi saSualos 
generaluri saSualosagan normirebuli gadaxrisa ( t ) 
da Sesabamisi albaTobebis ganawilebis kanoni SeimuSava. 
am kanons stiudentis ganawilebis saxeli hqvia. 
SemdgomSi mcire SerCevis Teoria ganaviTara r. fiSerma.
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

2 

 

stiudentis1 ganawilebis kanonis mixedviT SerCeviTi 

saSualos ( ~x ) generaluri saSualosagan  0 
~

 

normirebuli gadaxris 


 t 
   0  






 

ganawilebis

               

simWidrove (simkvrive) ganisazRvreba formuliT: 
 

 n                                  n

    

         2      2

S t   
            2            

 1  
 t     



n  1  
 n 1    


n  1 

 (10.78),

                         

   2   

 n   n  1

sadac      da  2   
  e.w.     gama-funqciebia;

                      

n _SerCevis rivxvi. 
maTematikur statistikaSi mtkicdeba, rom nebismieri 

n   dadebiTi ricxvisaTvis gama-funqcia ganisazRvreba 
Semdegi tolobiT: 

 



n    n1e  d  n  1!                  (10.79). 
0 

kerZo SemTxvevebSi:

1  1; 2  1; 3  2!;4  3! 6 

gama-funqciis Tvisebebia: 

da a.S. 
 

 

 
1 
  
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1) n  1  nn; 
   

2)  
 2        

.

amitom gama-funqciis pirveli kerZo SemTxveva da

pirveli misi Tviseba iZleva 1  0! 1.
 

1È. Ã. Âåíåöêèé,  Ã. Ñ. Êèëüäèøåâ,  Òåîðèÿ  âåðîÿò íîñò åé è 

ìàòåìàòè÷åñêàÿ ñòàòèñòèêà, Ì: “Ñòàòèñòèêà”  1975, ñòð. 247-248.
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

 

gama-funqciis Tviseba saSualebas iZleva vipovoT 
 

1 

2 
–is jeradi n -is SemTxvevaSi. magaliTad.

 

n

 
3 
   

1 
 1


1     1        

            .

           
    

   

 2   2      2    2       2

aqedan SeiZleba vTqvaT, rom Tu (10.79) formulaSi n -
 

n 
is nacvlad CavsvavT Tanmimdevrulad 

2 

gama-funqciis mniSvnelobebs. 

 

n  1 
da  

2 

 

 

, miviRebT

maTematikur statistikaSi mtkicdeba1, agreTve, Teorema 

imis Sesaxeb, rom “albaToba imisa, SemTxveviTi 

sidide intervalSi ( a, b ) miiRebs romelime 

mniSvnelobas, udris 

am intervalSi gavrcelebuli albaTobis simkvrivis 

gansazRvrul integrals:
 

b 

pa    b   dx 
a 

 
 

(10.80)
 

maSasadame, SegviZlia davweroT, rom SerCeviTi saSualos 

generaluri saSualosagan normirebuli gadaxris ( t ) 

albaToba ganisazRvreba integraliT: 

 n  n                                      n                                 n
t                       

        2       2
     t 




2       2

S t    
       2           1 

 t     



dt             
2           

 1  
 t     

    dt


      

        
          




                                    n   1 

              
   2  

n   1  n   1  n   1 
        
   2  

n 1  
n 1
 

 

(10.81).
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

1À. È. Êàðàñåâ, îñíîâû ìàòåìàòè÷åñêîé ñòàòèñòèêè, Ðîñâóçèçäàò, 

1962,  ñòð. 53
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 n 
   

 

sadac 
            2   

 n 1 

 

aris mudmivi Tanamamravli.
        
   2  

(n  1)

 

Tu normalur da stiudentis ganawilebas grafikulad 

gamovsaxavT, miviRebT aseT suraTs ( n  4 ) 
 
 

normaluri ganawileba 

0.3. 
 

0.2. 
 

0.1. 

 

 
stiudentis ganawileba 

(n  4)

 

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

 
 

 
nax. 28. normaluri da stiudentis 

ganawilebis mrudeebi ( n  4 -is SemTxvevaSi). 

 
rogorc naxazidan Cans SerCeviTi ricxvis ( n ) 

gadidebasTan erTad stiudentis ganawilebis mrudi 

TandaTan uaxlovdeba normaluri ganawilebis mruds. 

 

(10.81) formuliT stiudentis ganawilebis albaTobaTa 

gaangariSebani erTob rTuli procesia. magram am 

gaangariSebaTa Tavidan acilebis mizniT stiudentis 
ganawileba t    da n    parametrebis mniSvnelobaTa 

Sesabamisad tabulirebulia. movitanT zogierTi maTganis 

amonabeWds:
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~ 

albaTobaTa ganawileba mcire SerCevis pirobebSi 

ndobis intervalisa ( t ) da SerCevis moculobis 

( n ) Sesabamisad1
 

 
cxrili #60. 

 
n 

t 

 

5 
 

10 
 

15 
 

20 
 



0,5 

0,8 

1,0 

1,5 

2,0 

2,6 

3 

0,356 

0,532 

0,626 

0,792 

0,884 

0,940 

0,960 

0,372 

0,556 

0,656 

0,832 

0,924 

0,972 

0,984 

0,376 

0,564 

0,666 

0,844 

0,934 

0,980 

0,990 

0,378 

0,566 

0,670 

0,850 

0,940 

0,982 

0,992 

o,383 

0,576 

0,683 

0,866 

0,954 

0,991 

0,997 

 

rogorc cxrilidan Cans, SerCevis moculobis ( n ) 

gadidebasTan dakavSirebiT albaTobani diddeba da 

uaxlovdeba normaluri ganawilebis kanonis Sesabamis 

parametrebs. 
magaliTi. vTqvaT SerCeviTi dakvirveba CavatareT 

10 sawarmoSi, romlebSiac produqciis erTeulis 
TviTRirebulabam larebSi Seadgina: 5,6; 6,0; 2,5; 4,0; 
3,5; 3,2; 3,0;5,0; 4,5; 3,5. 

vipovoT saSualo TviTRirebuleba: 
10 

 Χi 
Χ    i 1  

 

n 

 

 

 
 5,6 6,0 2,5 4,0 3,5 


10

 
 3,2 3,0 5,0 4,5 3,5 

 4,08 
10 

 

lari.

 
 

 
1amonabeWdi motanilia wignidan: À. È. Êàðàñåâ,  îñíîâû  ìà- 
òåìàòè÷åñêîé ñòàòèñòèêè, Ðîñâóçèçäàò, 1962, ñòð. 354 ( n   -Tvis 
albaTobani motanilia normaluri ganawilebis kanonis Sesabamisad)
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x 

SerCeviTi dispersia 
 

(5.6  4.08)
2 
 (6  4.08)

2 
 (2.5  4.08)

2 

 ~
2                                                                    

10 
2                                                2

 
(4.0 4.08)  ... (3.5 4.08)   

 1.18 
10 

 

lari.

aqedan mcire SerCevis saSualo Secdoma, romelic 
gansxvavebiT “didi” SerCevebis saSualo Secdomisagan,

 

 

ganisazRvreba formuliT  
 

lari. 

 

 2 


n  1 

 

1,18 

10  1 

 

 

 0,362

60-e cxrilidan, magaliTad, ndobis koeficientia

t  0.5 da SerCevis ricxvis n  10 pirobebSi albaToba

S t  udris 0,372-s. mocemuli albaTobiT (0,372)

SeiZleba vamtkicoT, rom gansxvaveba SerCeviTi 
erTobliobisa da generalur erTobliobis saSualoebs

Soris imoZravbs - 0,5 –dan  0.5 -mde, anu Tavisi

absoluturi mniSvnelibiT ar gadaaWarbebs 0,181

0,5  0,362 lars. SesamCnevad icvleba es sazRvrebi

ndobis intervalis gadideba _ SemcirebasTan

dakavSirebiT. magaliTad, t  3 pirobebSi, rogorc 60-e

cxrilidan Cans, albaToba Seadgens 0,984-s. am SemTxvevaSi 
SerCeviT da generalur saSualoebs Soris absoluturi 

sxvaoba 0,984 albaTobiT ar gadaaWarbebs 0,362  3
1,08 lars. maSasadame mTels mcire sawarmoebSi 
produqciis erTeulis TviTRirebuleba imoZravebs 

~ 
 t   0   ~ 

 t  4,08  1,08


                                                              -dan 

4,08  1,08 -mde anu 3 laridan 5,11 laramde.
 

cxrilSi mocemuli S t 
 

albaTobani gviCvenebs, rom



416 416 
 

 
 

sxvaobani SerCeviT da generalur saSualoebs Soris ar

gadaaWarbebs t _jerad t  SerCevis saSualo Secdomas.

SeiZleba daisvas sawinaaRmdego movlenis dadgomis 
albaTobis sakiTxic. magaliTad, albaToba imisa, rom es 
sxvaobani gadaaWarbebs t _jerad SerCevis saSualo

Secdomas. cxadia aseTi albaToba udris 1  S t  .Cvens
magaliTze albaToba imisa, rom mTlianad mcire 

sawarmoebSi produqciis erTeulis TviTRirebulebasa 
da SerCeviT sawarmoebSi produqciis erTeulis 
TviTRirebulebas Soris gansxvavebani gadaaWarbebs

t   3  0,362  

1,08 

lars, Seadgens  1-0,984=0,0016-s.

magaliTi. saqarTveloSi ganubaJebeli tvirTis 
Seswavlis mizniT mcire SerCevis gziT sakuTriv- 
SemTxveviTi wesiT avarCieT 10 sabaJo, sadac dadginda, 

rom kontrabanduli tvirTis moculobam Seadgina 20%. 
ganvsazRvroT imis albaToba, rom generalur 
erTobliobaSi anu saqarTvelos yvela sabaJo-gamSveb 
punqtSi ganubaJebeli tvirTis xvedriTi wili ar iqneba 
20%-ze naklebi da ar gadaaWarbebs 30%-s. rogorc 
Cans amocanis pirobidan mocemulia, sazRvriTi Secdoma

  t  10% anu 0,10-s koeficientis saxiT. SerCevis

saSualo Secdomas ar vangariSobT amocanis pirobidan 
gamomdinare. vinaidan ganubaJebeli tvirTis moculobis

xvedriTi wili SerCevaSi 20%-ia, amitom w  0,20, xolo

ganbaJebuli tvirTis xvedriTi wili iqneba 80% anu
 

 

0,8. saSualo Secdoma      
w1  w 


n  1 

 

0,2  

0,8 

10  1 

 
 0,13

 

(10.40) formulidan   t
 

ganvsazRvroT t .
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t  
 
 

 0,10 
 0,77 

     0,13
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60 -e  cx ri li da n 0,77  0,8  t da   n  10

maxasiaTeblebis albaToba Sesabamisi svetisa da

striqonis gadakveTaSi udris 0,556, e.i. S t   0,556.

maSasadame, saqarTvelos yvela sabaJo punqtze 
ganubaJebeli tvirTis xvedriTi wilis cvalebadobis 
20%-dan 30%-mde varaudi mxolod 0,556 albaTobiT

SegviZlia. aqedan cxadia, rom 1  S t  anu 1_0,556=0,444
albaTobiT, e.i. 44,4%-iT is SegviZlia gaviTvaliswinoT, 
rom ganubaJebeli tvirTis xvedriTi wili saqarTvelos 
sabaJo gamSveb punqtebSi gacdeba aRniSnul sazRvrebs 
da SeiZleba gadaaWarbos 30%-s. 

 

 

13. SerCeviTi maxasiaTeblebis generalur 

erTobliobaze gavrcelebis xerxebi 
 

 

SerCeviTi erTobliobis safuZvliani Seswavlis bolo 

etapze saWiroa miRebuli Sedegebis generalur 
erTobliobaze gavrceleba. amisaTvis pirvel rigSi kidev 
erTxel unda SevamowmoT, xom ar Seicvala raime iseTi 
generalur erTobliobaSi, romelic arareprezentantuls 

xdis gaangariSebul maCveneblebs. magaliTad, Tu gvinda 
administraciul_teritoriuli raionis raime sasoflo- 
sameurneo kulturis wliuri saerTo mosavlis dadgena 

da amisaTvis mosavlianoba SeviswavleT SerCeviTi 
dakvirvebis ramdenime regionSi, saWiroa dakvirvebis 
damTavrebis momentisaTvis SevamowmoT xom ar Seicvala 
raionis sazRvrebi, an kidev xom ar daaziana sasoflo- 

sameurneo savargulebi stiqiurma movlenebma (setyva, 
kokispiruli wvimebi, wyaldidobani da a.S.) da sxva. 

guldasmiT Semowmebis Semdeg SegviZlia SerCeviTi 

dakvirvebis Seswavlis Sedegebi gavavrceloT generalur 

erTobliobaze. am mizniT statistikaSi gamoiyeneba ori
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



m e To di :  p i r d a p i r i   g a d a a n g a r i S e b i s a   d a 

koeficientebis meTodebi. pirdapiri gadaangariSebis 

meTodi gulisxmobs SerCeviTi maxasiaTeblis (magaliTad, 

saSualo mosavlianoba, saSualo wveladoba da sxva) 

gamravlebas generaluri erTobliobis erTeulTa 

raodenobaze. magaliTad, Tu SerCeviTi gamokvleviT 

dadginda, rom xorblis saSualo misavlianoba 120 c/ 

ha-s anu 12 tonas udris da raionSi sul 40000 heqtari 

xorblis naTesebia, maSin gamarTlebulia varaudi imis 

Sesaxeb, rom mocmul raionSi xorblis saerTo wliurma 
 

40000 120 

                     



mosavalma unda Seadginos 


100     
480000 



tona.

SeiZleba agreTve, generaluri erTobliobis saerTo 

saZiebeli maCvenebeli davadginoT garkveul sazRvrebSi, 

intervalSi. Cvens SemTxvevaSi Tu sazRvriTi Secdoma

  erT tonas Seadgens, maSin saSualo mosavlianoba
 

generalur erTobliobaSi imoZravebs 
~ 
   (12  1)

tonis sazRvrebSi. maSasadame raionSi gansazRvruli 
al ba To bi T  m o ce m u l  w e ls  u nd a  m i vi RoT 

44000040000 11 tonidan 52000040000 13tonande
xorbali. zogadad generaluri erTobliobis saerTo 
maCveneblis moZraobis sazRvrebi ase Caiwereba: 

~                          ~
N     N   N     (10.82)

sadac N _generaluri erTobliobis ricxvi, 
~ _SerCeviTi saSualo, 

 _sazRvriTi Secdoma. 

koeficientebis meTodi gamoiyeneba mTliani 
dakvirvebis Sedegebis dasazusteblad. am meTods 



 



xSirad mimarTaven mosaxleobis aRwerebis Catarebisas. 

Tu magaliTad, mTliani aRweriT mosaxleobis ricxovnobam 

raionSi Seadgina 10000 kaci, xolo imave raionSi 

SerCeviTma dakvirvebam aCvena sul 9000 kaci, maSin

 
koeficientiT (0,9) 

 
 

Sesw. 

 

 
 9000  


10000 

 
0,9 

 
unda Seswordes

sxva raionebis mTliani dakvirvebis monacemebic. 
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Tavi XI. indeqsebi ekonomikasa da biznesSi 
 

1. indeqsebis cneba da gamoyeneba 

ekonomikur gamokvlevebSi 
 

indeqsebi farTod gamoiyeneba ekonomikaSi, biznessa 
da menejmentSi. ra aris indeqsi da risTvis gamoiyeneba 
is? amis axasnelad saWiroa ekonomikaSi, biznessa da 
menejmentSi gavarCioT ori saxis erToblioba: 
erTgvarovani da araerTgvarovani elementebisagan 
Sedgenili erTobliobani. erTgvarovan elementebs 
moicavs, magaliTad, naTesi farTobebis erToblioba, 
pirutyvis erToblioba da a.S. aseTi erTobliobis 
elementebi pirdapir ikribeba da maTi dinamika SeiZleba 
davaxasiaToT mTeli nakrebi erTobliobis an 
erTobliobis erT erTeulze maTi saSualos 
meSveobiT. amisaTvis saWiroa mocemuli periodis 
(saangaroSo periodi) maCvenebeli SevafardoT wina 
Sesabamisi periodis (sabaziso periodi) maCvenebels. 
magram meore saxis erToblioba, romelic sxvadasxva 
saxis (araerTgvarovan) elementebs Seicavs 
(warmoebuli an moxmarebuli produqciis saerTo 
raodenoba, gayiduli saqonlis saerTo moculoba da a.S.), 
pirdapir ar SeiZleba SevadaroT wina periodebis 
monacemebs, vinaidan aseTi erTobliobis araerTgvarovani 
elmentebis Sekreba ar SeiZleba. SeuZlebelia, magaliTad, 
gayiduli sxvadasxva saxis saqonlis (fexsacmeli, tansacmeli, 
aveji da a.S.) Sekreba. swored aseTi araerTgvarovani 
erTobliobis dinamikis daxasiaTebisTvis gamoiyeneba 
indeqsebi ekonomikaSi. indeqsi laTinuri sityva “In- 

dex”–isganaa warmoSobili da maCvenebels niSnavs. 
zemoTmoyvanili araerTgvarovani elementebis Sekreba 
ar SeiZleba imis gamo, rom maT sxvadasxva nivTobriv-
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t 

naturaluri saxe aqvs. magram yvela maT aerTianebs 
is, rom isini Sromis produqtebia, rac Tavis 
gamoxatulebas poulobs RirebulebaSi. 

amrigad, RirebulebiT, fasobriv gamosaxulebaSi 
araerTgvarovani produqtebis dinamika SeiZleba advilad 
gavigoT saangariSo periodis sabazisosTan SedarebiT. 
magram RirebulebiTi gamosaxuleba miiReba produqciis 

fizikuri raodenobis maT fasebze gadamravlebiT. aqedan, 
cxadia aseTi maCveneblebis dinamika ori faqtoriT 
ganisazRvreba: produqciis fizikuri moculobiT 
(fexsacmelebis raodenoba wyvilebSi, avtomobilebis 

raodenoba calebSi da a.S.) da erTeulis fasebiT. amitom 
erT-erTi faqtoris gavlenis gasazomavad saWiroa meore 
faqtori davtovoT ucvlelad. aseTi amocanebis 

gadawyvetas emsaxureba indeqsebis gamoyeneba 
ekonomikaSi, biznessa da menejmentSi. 

 
2. indeqsebis saxeebi 

 
indeqsebis asagebad statistikaSi gamoyenebulia

Sesabamisi simbloebi. maT Soris q1    
da q0 _Sesabamisad

saangariSo da sabaziso periodebis produqciis an

saqonlis fizikuri moculoba; p1    
da p0 _produqciis

an saqonlis erTeulis fasi saangariSo da sabaziso

periodebSi; c1       
da c0     produqciis erTeulis

TviTRirebuleba; da t0 
1 

produqciis erTeulis

Sromatevadoba saangariSo da sabaziso periodebSi; J 

saerTo indeqsi;  i _individualuri indeqsi. 

indeqsebi aris ori saxis: individualuri da saerTo. 
individualuri indeqsebi axasiaTebs ama Tu im 
erTobliobis calkeuli elementebis dinamikas. aseTia
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q 

p 

c 

t 

w 

magaliTad, produqciis fizikuri moculobis 
individualuri indeqsi.

 

i   
 q

1  

q0 

 

 

,                    (11.1).

fasebis individualuri indeqsi:
 

i    
 p

1  

p0 

 

 

,                   (11.2).

TviTRirebulebis individualuri indqsi:
 

i   
c1  

c0 

 

 

,                   (11.3).

Sromatevadobis individualuri indqsi:
 

i   
t1   

t0 

 

 

,                    (11.4).

an misi meSveobiT Sromis nayofierebis individualuri 
indqsi:

 

t    
t0  

t1 

 

 

,                   (11.5).

saerTo indeqsis asagebad, romlis ZiriTadi forma 
aris agregatuli (agregoro_laTinuri sityvaa da 
gaerTianebas niSnavs), gamoiyeneba ori maCvenebeli: saindeqso 
da Tanazomadobis sidideebi. saindeqso ewodeba im 

sidides, romlis dinamikasac vzomavT, xolo 
Tanazomadobis maCvenebelia, romlis saSualebiTac ikribeba 
saindeqso sidide. magaliTad, Tu gvinda avagoT 
produqciis Rirebulebis, saqonelbrunvis saerTo 
indeqsebi, produqciis da saqonlis fizikuri raodenoba 
aris saindeqso sidide, xolo, produqciis an saqonlis 
erTeulis fasi _ Tanazomadobis maCvenebeli. 
indeqsebi miiRebs Semdeg saxes:
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q 

p 

c 

w 

 
J qp 

 
q1 p1   

 q0 p0 

 

 

,            (11.6)

 

sadac 
 

 q1 p1      
da 

 

 q0 p0 

 

saangariSo da sabaziso

periodebis produqciis an saqonlis Rirebulebaa. 
produqciis fizikuri moculobis agregatuli indeqsi:

J    
q1 p0   

 q0 p0 

 

 

,                   (11.7)

fasebis agregatuli indeqsi:

J    
q1 p1  

 q1 p0 

 

 

,                   (11.8).

TviTRirebulebis agregatuli indeqsi:

J    
q1c1  

 q1c0 

 

 

,                    (11.9).

Sromis nayofierebis agregatuli indeqsi:

J    
q1t0  

 q1t1 

 

 

,                    (11.10).

zogjer angariSoben fasebis SemcirebiT miRebul 
ekonomias, rac miiReba fasebis agregatuli indeqsis 
mricxvelsa da mniSvnels Soris sxvaobiT;

  q1 p1   q1 p0 (11.11)

rogorc Cans, saindeqso sidide (produqcia an 
saqoneli), fasebis agregatul indeqsSi_fasebi da a.S.) 
cvalebadi, xolo meore, Tanazomadobis maCvenebeli 
ucvlelia romelime periodis (saangariSo an sabaziso) 
doneze. amasTan, Tu Tanazomadobis maCvenebeli 
raodenobrivia, moculobiTia, maSin, is ucvlelad darCeba 
saangariSo periodis doneze, xolo Tu xarisxobrivia 
(TviTRirebuleba, fasi,Sromatevadoba), darCeba ucvlelad
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sabaziso periodis doneze. 

aqedan gamomdinareobs saerTo anu agregatuli indeqsis 
ori funqcia: sinTeTikuri  da analitikuri. pirveli 
funqcia imaSi mdgomareobs, rom erTsa da igive indeqsSi 
erTiandeba (sinTezirdeba) uSualod araTanazomadi 
movlenebi da procesebi. magaliTad, sxvadasxva saxis 
saqonlis fizikuri raodenoba (xorci, rZe, tansacmeli, 
fexsacmeli da sxva) an fasebi, romlebic ar xasiaTdebian 
aditiurobiTa (Sejamebis) da multi plikaturobis 
(erTmaneTze gadamravlebis) TvisebebiT. 

m e o r e   f u n q c i a _ a n al i t i k u r i   f u n q c i a ,  
gamomdinareobs agregatuli indeqsebis urTierT- 
kavSiridan. es imaSi gamoixateba, rom TiToeuli saerTo 
anu agregatuli indeqsi SeiZleba daiSalos or indeqsad, 
romelTagan TiToeuli saerTo movlenis ganviTarebaze 
ama Tu im faqtoris zemoqmedebas zomavs. (ix. paragrafi 
5) am safuZvelze warmoebs movlenebs Soris 
urTuerTkavSiris statistikuri analizi. 

 
3. saSualo indeqsebi 

 
socialur-ekonomikuri movlenebisa da procesebis 

raodenobrivi mxareebis, maTi drosa da sivrceSi 
cvalebadobis Sesaswavlad Zalian xSirad statistika 
iyenebs saSualo indeqsebs. maT Soris SeiZleba gamovyoT 
saSualo  ariTmetikuli   da saSualo harmoniuli 

indeqsebi. 
zogjer mocemulia individualuri indeqsebi da maT 

safuZvelze saWiroa gaviangariSoT saerTo, agregatuli 
indeqsi. magaliTad, sabaziso periodSi saqonelbrunvam 
Seadgina xorcze 120,0 aTasi lari, yvelze 50,0 aTasi 
lari da kartofilze _ 32,0 aTasi lari. saangariSo 
periodSi sabazisosTan SedarebiT xorcis fasebi



 

T1 

q 

Semcirda 20%-iT, yvelis gaizarda 10% -iT, kartofilis 
fasi darCa ucvleli. sakiTxavia, rogor Seicvala saSualod 
saqonlis fasebi? ai swored aseTi SemTxvevebisaTvis 
viyenebT saSualo ariTmetikuli indeqsis formulas:

 

J saS. Sew.  
iq0 p0  

 q0 p0 

 

 

,          (11.12)

 

 

Cvens magaliTze:
 

J saS. Sew.  
 (120.0 0.8) (1.150.0) (32.0 1.0) 

 0.90 . 
120  50  32

es imas niSnavs, rom saSualod fasebi saangariSo 

periodSi sabazisosTan SedarebiT Semcirebulia 10%-iT. 

statistikaSi cnobilia agreTve, strumilinis 

Sromis nayofierebis saSualo Sewonili indeqsi, romelic 

gaiangariSeba formuliT: 
 


 q1  : 

 q0  


J  
  T1      T0      , sadac 

 T1 

T1 
, q1   

Rirebulebis gamoSvebaze

 

daxarjuli drois danaxarjebi; 
 

T0   q0 

 

Rirebulebis

produqciis gamoSvebaze daxarjuli dro. 
zemoT moyvanili saSualo Sewonili ariTmetikuli 

indeqsis formula (11.12) miiReba saqonelbrunvis 
fizikuri moculobis agregatuli indeqsisagan:

J    
q1 p0   

 q0 p0 

 

 

,                   (11.13),

 

sadac 
 

q
0 
-is  nacvlad Casmulia misi mniSvneloba

gansazRvruli individualuri indeqsisagan:
 

i  
q1  ; 
q0 

 
q1   iq0 

 

 

(11.14),

28 b. gabiZaSvili 449
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Tu q
0 
-is mniSvnelobas ganvsazRvravT produqciis 

fizikuri moculobis individualuri indeqsidan da 

CavsvavT agregatuli indeqsis mniSvnelSi, gveqneba: 
 

J  
 q1 p0  

 
1 

q p
 ,                (11.15). 

i  
1    0

 

romelsac ewodeba saSualo harmoniuli indeqsi. 

 
 

 

4.  indeqsebis mwkrivebi ucvleli da 

cvalebadi wonebiT 

 
erT romelime indeqsSi, rogorc zemoT davinaxeT, 

Tanazomadobis maCvenebeli mricxvelsa da mniSvnelSi 
erTi da igivea. Tu indeqsebis mwkrivebs avagebT ramdenime 
wlisaTvis, maSin SegviZlia miviRoT indeqsebi cvalebadi 
da ucvleli wonebiT. magaliTad, Tu xarisxobrivi 
maCveneblis indeqsebs avagebT, maSin miviRebT indeqsebis 
mwkrivebs cvalebadi wonebiT, vinaidan TiToeul indeqsSi 
wona, anu Tanazomadobis maCvenebeli yovelTvis saangariSo 
periodis doneze aiReba da saangariSo periodi ki 
cvalebadia TiTeuli indeqsisaTvis. magram Tu 
raodenobrivi maCveneblebis indeqsebis mwkrivebs avagebT, 
aq xarisxobrivi maCvenebeli, rogorc Tanazomadobis 
sidide, sabaziso periodis donezea da SegviZlia 
davtovoT romelime erTi ucvleli periodis maCveneblebi. 
amotom miviRebT indeqsebis mwkrivebs ucvleli wonebiT. 
indeqsebi cvalebadi wonebiT sxvagvarad wodebulia 
jaWvur indeqsebad, xolo ucvleli wonebiT_sabaziso 
indeqsebad. JaWvuri indeqsebis namravli udris sabaziso 
indeqss. 
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indeqsebis mwkrivebi SeiZleba avagoT agreTve, cvalebadi 
da ucvleli bazebiT. magaliTad, gvaqvs saindeqso
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sidideebi:   p0, , p1, p2 ,........pn ,  wonebi: 

JaWvuri indeqsebi iqneba: 

mudmivi wonebiT: 

 

q0, , q1, q2 ,.......,qn .

 

J1/ 0   


 

p1qn  , 
 p0 qn 

 

J 2 /1   


 

p2 qn  

 p1qn 

 
,..., 

 

J n / n1   


 

 pn qn   

 pn 1qn 

(11.16)

cvalebadi wonebiT
 

J        
p

1
q

1    J
 

 

p
2 
q

2           J
 

 

 p
n 
q

n  

1/ 0   


p q  
,  2 /1   

 ,..., 

p q 
n / n1   

     
p   q

   0   1 
  1   2 

   n1 

n 

(11.17)

sabaziso indeqsebi: 

ucvleli wonebiT:

 

J1/ 0   


 

p1qn  , 

 p0 qn 

 

J 2 / 0   


 

p2 qn  

 p0 qn 

 
,..., 

 

J n / 0   


 

pn qn  

 p0 qn 

 

 

 

 

(11.18).

cvalebadi wonebiT:

 
J1/ 0 

 

 
p1q1  , 

 p q 

 
J 2 / 0 

 

 
p2 q2  

 p q 

 
,..., 

 
J n / 0 

 

 
pn qn  

 p q
0   1                                0   2 0   n 

(11.19).
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5. indeqsebis urTierTkavSiri da misi 

gamoyeneba ekonomikur analizSi 
 

saerTo indeqsi, romelic agebulia ori faqtoris 

gavleniT, udris TiToeuli faqtoris mixedviT agebuli 

indeqsebis urTierTnamravls. es gamoisaxeba Semdegnairad: 

q1 p1     
q1 p0    

q1 p1 

 q0 p0  q0 p0  q1 p0 
(11.20),
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q 

an kidev 
 

q1c1     
q1c1    

q1c1   

 
 

 
(11.21).

 q0 c0 

da a.S. 

 q0 c0  q1c0

maSasadame, Tu gvaqvs mocemuli ori maTgani, SegviZlia 

gavigoT mesame faqtoris cvalebadoba. magaliTad, rogor 

Seicvala saSualod fasebi, Tu produqciis fizikuri 

moculoba gaizarda 20%-iT da saerTo Rirebuleba 
10%-iT? 

maSasadame, mocemulia, rom

J q   1.2    da 

da radgan 

J qp   1.1

J qp   J q  J p 

aqedan 
 

 J         1.1 
J      

qp  
        0.92 

J q         1.2 

maSasadame fasebi saSualod Semcirebulia 8%-iT 
 
 

6. cvalebadi, fiqsirebuli da struqturuli 

Semadgenlobis indeqsebi. 

 
ekonimikuri movlenebisa da procesebis dasaxasiaTeblad 

xSirad mivmarTavT saSualo maCveneblis dinamikis gazomvas. 
aseTia magaliTad, firmaSi saSualo xelfasis, Sromis 
nayofierebisa da sxva maCveneblebis dinamikis daxasiaTeba 
wlebis mixedviT. TiToeuli maCveneblis dinamikaze moqmedebs 
ara marto saSualo maCveneblis sididide erTobliobis 
calkeul obieqtebSi, aramed am obieqtebis xvedriTi wilis 
anu struqturis cvalebadobac. magaliTad, biznesSi
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             : 

dasaqnebul muSakTa saSualo xelfasis cvalebadoba 
damokidebulia am biznesSi Semavali calkeuli qarxnebis 
muSakTa saSualo xelfassa da am qarxnebis xvedriT wilze 
muSakTa raodenobis mixedviT. moviyvanoT aseTi magaliTi: 

 
saSualo xelfasis indeqsebi ori firmis mixedviT 

cxrili #65 
 

 
f
i
r
me
b
is

 #
 r

i
g
z
e 

muSakTa 
ricxovnoba aTasi 

kaci 

xelfasis fondi 
aTasi lari 

saSualo xelfasi 
lari 

s
aS

u
al

o
 x
el

f
as

is
 

in
d
eq
s
i 
pr

o
c
en
t
eb

S
i 

 
s
ab

az
is

o
 

pe
r
io

d
i 

 
s
aa
ng

ar
i
S
o
 

pe
r
io

d
i 

 
s
ab

az
is

o
 

pe
r
io

d
i 

 
s
aa
ng

ar
i
S
o
 

pe
r
io

d
i 

 
s
ab

az
is

o
 

pe
r
io

d
i 

 
s
aa
ng

ar
i
S
o
 

pe
r
io

d
i 

1 
2 

4.5 
6.2 

6.8 
7.1 

810.0 
620.0 

14960 
994.0 

180 
120 

220 
140 

122.2 
116.6 

sul 10.7 13.9 1430.0 2490.0 134 179 133.5 

rogorc Cans, TiToeuli firmis mixedviT saSualo 
xelfasi ufro naklebad gaizarda, vidre orive firmis 
erTad aRebuli. ram gamoiwvia es? ekonomikaSi aseTi 
paradoqsebi xSirad gamowveulia struqturuli ZvrebiT. 
rogorc Cans, pirveli firmis xvedriTi wili gaizarda 
muSakTa ricxovnobis mixedviT 42,1 %-dan 48,9 %-mde, 
samagierod meore firmis xvedriTi wili Semcirda 57,9 %- 
dan 51,1 –mde. maSasadame, gaizarda maRali saSualo xelfasis 
firmis xvedriTi wili, ramac ganapiroba orive firmis 
mixedviT saSualo xelfasis ufro metad gazrda, vidre 
TiToeul firmaSi calk-calke. aseT SemTxvevaSi cvalebadi, 
ucvleli anu fiqsirebuli da struqturuli Semadgenlobis 
garkvevisaTvis angariSoben Sesabamis indeqsebs. 

cvalebadi Semadgenlobis indeqsi: 

N1Z1      N 0 Z 0 
 

J cv.                                          (11.22). N1  N 0
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             :             

sadac J cv. _xelfasis cvalebadi Semadgenlobis indeqsia,
 

N1     
da 

 

N 0 _muSakTa ricxovnobaa calkeul qarxanaSi

Sesabamisad saangariSo da sabaziso periodebSi;

1     
da  0 _saSualo xelfasi TiTouel qarxanaSi

saangariSo da sabaziso periodebSi. 

aq cvalebadia muSakTa raodenoba, xolo Tu mas 
ucvlelad davtovebT, miviRebT fiqsirebuli 
Semadgenlobis indeqss: 

N1Z1      N1Z 0        N1 Z1 
 

J fiqs.                                              (11.23). N1  N1  N1Z 0

es gviCvenebs saSualo xelfasis cvalebadobas muSakTa 

Senadgenlobis ucvlelobis pirobebSi. Tu cvalebadi 

Semadgenlobis indeqss gavyofT fiqsirebuli 

Semadgenlobis indeqsze, miviRebT struqturuli 

Semadgenlobis indeqss ( 
J str.

), rac gviCvenebs saSualo 

xelfasze muSakTa ricxovnobis cvalebadobis gavlenas. 
Cvens magaliTze: 

J     
 6,8 220 7,1 140 

: 
4,5 180 6,2 120 

 1,335,cv. 6,8  7,1 4,5  6,2

rac %-bSi 133,5 %-ia. 

J        
 6,8 220 7,1 140 

 
1496 994 

 1 : 068  100  106,8%fiqs. 
6,8  180  7,1  
120 

1221  852

 

J str.  133,5 :106,8  1,25  100  125%. 
 

 

maSasadame, TviT saSualo xelfasi muSakTa ricxovnobis 
ucvlelobis pirobebSi gaizarda 6,8 %-iT, muSakTa 
Semadgenloba 25 %-iT. orive faqtoris xarjze ki 
saerTod saSualo xelfasi gaizarda 33,5 %-iT.
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p 

p 

7. laspeiresis, paaSes da fiSeris indeqsebi 

 
indeqsebis Seqmnam msoflio statistikur mecnierebaSi 

garkveuli istoria gaiara. jer kidev 1738 wels frangi 
mecnier-ekonomistis diutos mier SemuSavebuli iqna 
fasebis cvalebadobis martivi indeqsi, romelsac aseTi 
saxe hqonda:

 

J     
p1   

 p0 

 

 

(11.24),

 

sadac J q 

 

_ fasebis ganmazogadoebeli indeqsia;
 

 p
1 

 

_ saangariSo periodSi sxvadasxva saxis saqonlis

erTeulis fasTa jami;

 p0 _ igive naCvenebelia saangariSo periodSi.

1764 wels statistikur mecnierebasa da praqtikaSi 
italielma karlim , SesTavaza fasebis indeqsis 
gasaangariSebeli Semdegi sqema: 

 i 
J    

     p  
,           (11.25); p            

n
 
 
 

 
sadac 

 

i    
 p1  

p0  

,

n _saqonelTa raodenoba. 
rogorc Cans karlis fasebis indeqsi calkeuli 

saxis saqonlis fasebis individualuri indeqsebis 
martivi saSualo ariTmetikulia da sxva araferi. vaCvenoT 
am indeqsebis gaangariSeba da urTierTSedareba konkretul 
magaliTze.
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                                            1,215 

1 

1 

3 

q. Tbilisis bazrobebze xorcis realizacia 

(cifrebi pirobiTia) 
cxrili #66 

 
 

 
xorcis saxeoba 

2000 w. 2004 w. 

1 kg-is 

fasi 

(larobiT) 

 

gaiyida 

(tonobiT) 

1 kg-is 

fasi 

(larobiT) 

 

gaiyida 

(tonobiT) 

Zroxis xorci 

cxvris xorci 

Roris xorci 

4,50 

3,60 

4,00 

20,8 

11,5 

30,8 

5,50 

4,20 

5,00 

31,5 

12,6 

35,9 
 

2004 wels 2003 wlis mimarT xorcis fasi q. 
Tbilisis bazrobebze Seicvala: 

a ) diutos indqsis mixedviT: 

p1          5,5 4,2 5,0    14,7 

i p                                                                                                                                      anu gaizarda
 p

0 

21,5% - iT. 

4,5  3,6  4,0 12,1

a ) karlis indeqsis mixedviT:

i   
 p1   

 5,5 
 1,222 

 

 

. anu Zroxis xorcis fasi gaizarda

p0 

22,2 %-iT; 

4,5

i   
 p1   

 4,2 
 1,167 

 

 

_ cxvris xorcis fasi gaizarda

p0 

16,7 %-iT; 

3,6

i   
 p1   

 5,0 
 1,25 

 

 

._Roris xorcis fasi gaizarda 25

p0 

%-iT. 

4,0

saSualod xorcis fasi karlis indeqsis mixedviT 
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Seicvala: 

i       1,222 1,167 1,250 

J         
 p   
                                    1,213

p            
n                      3 e. i. xorcis fasi

saSualod gaizarda 21,3 %-iT.
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p 

p 

1 0 

rogorc Cans diutosa   da karlis   indeqsebis 
mixedviT gaangariSebuli fasebis cvalebadoba, didad 
ar gansxvavdeba erTmaneTisagan. 

fasebis agregatuli anu saerTo indeqsebi romlebic 
wina paragrafebSi ganvixileT, mxolod me-19 saukunis 
bolos SeimuSava msoflio mecnierebam da dRemde 
warmatebiT gamoiyeneba praqtikul gaangariSebebSi. 

germanelma statistikosebma g. paaSem   da   e. 
laspeiresma fasebis agregatuli indeqsis gaangariSebas 
sakuTari mosazrebani SesTavzes. g. paaSes mixedviT, 

fasebis saSualo cvalebadoba gaiangariSeba 
saangariSo periodis wonebis gamoyenebiT.

 

J     
q

1 
p

1  

 q1 p0 

 

 

(11.26),

xolo e. laspeiresis mixedviT_sabaziso periodis 
wonebis mixedviT:

 

J     
q0  p1   

 q0 p0 

 

 

(11.27).

Cvens magaliTze (cxr. 66) gveqneba: 

a) g. paaSes indeqsis mixedviT: 

q  p       315005,5126004,2359005,0
J          

 1    1   
                                                                        

p         
 q  p 31500 4,5  12600 3,6  35900 4,0 1,227,

e.i. xorcis fasebi saSualod aRniSnul periodSi 

gaizarda 22,7 %-iT. 

maSasadame miRebuli maCvenebeli metia diutosa da 

karlis SemoTavazebuli indeqsebis mixedviT

gaangariSebul SedegebTan SedarebiT: 22,7  21,3%  21,5%.

a ) e. laspeiresis indeqsis mixedviT: 
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0 0 

q  p      20800 5,511500 4,230800 5,0

J           0     1                                                                            
p        

 q  p 20800  4,5  11500  3,6  30800  4,0 1,207
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anu ufro dabali maCvenebelia, vidre diutos, karlisa 
da paaSes indeqsebiT gaangariSebuli maCveneblebi. 

riTaa gamowveuli sxvadasxva wonebiT gaangariSebul 
indeqsebs Soris gansxvavebani? 

v. i. bortkeviCis (1868_1931) azriT gansxvavebuli 
wonebis indeqsebs Soris sxvaobas asaxavs Semdegi saxis 
toloba:

 

q
1 
p

1  : 
q0 p1  

 1  


 

     

 q1 p0  q0 p0 
qp           q           p (11.28)

 

sadac 

 

 qp _saqonlis fizikur moculobasa da fasebs

Soris korelaciis koeficientia. 

 q _calkeuli saxeobis saqonlis fizikuri 

moculobis zrdis tempis cvalebadobis maCvenebelia; 

 p _ fasebis zrdis tempis maCvenebeli. 

am formulidan gamomdinareobs, rom sabaziso da 
saangariso periodis wonebiT gaangariSebuli indeqsebi 

erTmaneTis tolia, Tu sruldeba erTi piroba mainc: a) 

Tu  qp   0 , e.i. saqonlis fizikur moculobasa da fasebs 

Soris korelaciuri kavSiri ar arsebobs; 

b) Tu saqonlis fizikuri moculobis zrdis tempebi 
calkeuli saxis saqonlis mixedviT araa gansxvavebuli anu 
erTi da igivea. es ki imas niSnavs, rom calkeuli saxis 
saqonlis fizikuri moculobis zrdis tempebis cvalebadobis 

maCvenebeli ( q ) nulis tolia.g) fasebis zrdis tempis 

cvalebadobis maCvenebeli nulis tolia ( p   0 ). 

amis garda diutosa da karlis indeqsebi ver 
iTvaliswinebs saqonlis asortimentSi Zvrebis gavlenas. 
es ki rogorc zemoT davinaxeT (ix. paragrafi 6) did
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

. 

gavlenas axdens saSualo maCveneblebis cvalebadobaze. 
Cvens magaliTze (ix. cxr. 66) 2004 wels 2003 welTan 
SedarebiT ufro metad gaizarda maRali fasis mqone 
xorcis fasi (Zroxis 22,2 %-iT, Roris 25 %-iT), 
vidre dabali fasis mqone saqonlis fasi (am SemTxvevaSi 
cxvris). amitom am faqtors, cxadia, unda gamoewvia saerTo 
jamSi saSualo fasis gazrda ufro metad (saqonlis 
asortimentSi Zroxis xorcis xvedriTi wili gaizarda

 

          20,8 


 

 100  32,9


 

 

32,9 %-dan 49,9 %-
 20,8  11,5  30,8                    

 

           31,5                               
mde                             100  49,9 

31,5  12,6  35,9
                                                

cxvrisa da Roris xorcis warmoebisa da realizaciis 
moculoba Semcirda saqonlis saerTo asortimentSi. 
paaSes indeqsiT gaangariSebuli fasebis mateba, rogorc 
davinaxeT, metia (22,7 %) laspeiresis indeqsiT 
gaangariSebuli Ses abam is m aCvenebelze .  Tu 
gaviTvaliswinebT am indeqsebis ekonomikur daniSnulebas, 
advili misaxvedria, rom, radgan paaSes indeqsi gviCvenebs 
ramdenad gaZvirda saqonlis fasi mimdinare periodSi, 
xolo laspeiresis indeqsi_ramdenad gaZvirdeboda 
sabaziso periodis saqonlis fasebi, Sesabamis indeqsebs 
Soris sxvaoba yovelTvis darCeba da gamowveul iqneba 
sabaziso da saangariSo periodebis sasaqonlo 
struqturebis cvalebadobiT. statistikis ssr kavSiris 
praqtika gasuli saukunis 90-ian wlebamde upiratesobas 
aniWebda paaSes indeqsis gamoyenebas, xolo mis Semdeg 
msoflios umravles qvynebSi (aSS, inglisi, germania, ruseTi 
da sxva.) fasebis cvalebadobas umTavresad laspeiresis 

formuliT awarmoben. am SemTxvevaSi yovelwliurad 
indeqsis gaangariSebas amartivebs wonebad romelime
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sabaziso periodis saqonelbrunvis gamoyeneba. 
ucxoeli statistikosebi1 mianiSneben, rom calcalke 

sabaziso an saangariSo wonebiT movlenis cvalebadobis 
gazomva ar iZleva sasurvel efeqts. magaliTad, Cven 
SeiZleba televiziiT vnaxoT moZravi gamoxatuleba xmis 
gareSe, an gvesmis xma gamosaxulebis gareSe, arc erTia 
da arc meore sasurveli efeqtis matarebeli calcalke. 
Tu isini erTad SeerTdeba da movismenT rogorc xmas 
da imavdroulad moZrav gamosaxulebas, cxadia efeqti 
meti iqneba. 

amitom ufro meti efeqtis misaRebad msoflio 
statistikur mecnierebas amerikelma ekonomistma i. 

fi Se rm a  Se sTa v a za  pa a S e sa  da  l a spe ire s is 

indeqsebis saSualo geometriulis mixedviT fasebis 

agregatuli indeqsis gaangariSeba, romelsac TviTon 

avtorma uwoda idealuri indeqsi. i. fiSeris indeqss 

aseTi saxe aqvs: 
 
 

J p  
 p1 q1    

q0  p1  
 
(11.29). p0 q1  q0 p0

es indeqsi SeiZleba gamoyenebul iqnas agreTve, saqonlis 
(produqciis) fizikuri moculobis agregatuli indeqsis 
gasaangariSeblad:

 

 

J y  


 

q1 p1    
q1 p0   

 
 

(11.30). q0 p1  q0 p0

66-e cxrilis monacemebiT gveqneba:
 

J p  

 

1,227  1,207  1,217
 

 
1ix. magaliTad, È.  È.  Åëèñåâà, Ì. Ì. Þçáàøåâ, Îáøàÿ òåîðèÿ 

ñòàòèñòèêè ( ïîä.  ðåä. ïðîô .È. È. Åëèñåâîé);Ó÷åáíèê èçä. “Ôèíàíñû 

è ñòàòèñòèêà”  Ì., 1995, ñòð. 325,326,327.
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K E 

 0 

i. fiSeris saSualo geometriuli indeqsi moklebulia 
konkretul ekonomikur Sinaarss imdenad, ramdenadac 
indeqsis mricxvelsa da mniSvnels Soris sxvaoba 
Ceulebrivi agregatuli formis indeqsisagan gansxvavebiT 
ver iZleva raime konkretuli Sinaarsis mqone maCvenebels. 
amitom mas praqtikaSi Zalian iSviaTad iyeneben. 

 
8. saindeqso analizis ekonomikuri da 

geometriuli Sinaarsi 

 
xSirad statistikosebi saerTo ekonomikuri movlenis 

ganviTarebaze moqmed faqtorTa  erTdroul qmedebas 
gamosaxaven cnobili rusi statistikosis v.e. varzaris 
(1851_1940) niSnebiT, romlis grafikul gamosaxulebas 
aseTi saxe aqvs (nax. 32): 

 

q1 

c                                               x                  D 
 

p 
 

B 

p
1

 

p0 

 

 
 

A                     
q                  N 

q    f

 

nax. 32. varzaris niSnebi 
varzaris niSnebi imas niSnavs, rom avtorma TiToeuli 

ekonomikuri maCvenebeli gamosaxa geometriuli figurebiT, 

magaliTad, oTxkuTxedis farTobi ( S
0 
) gamoisaxeba p

0
 

da q
0 

 

namravliT (sabaziso periodis realizebuli

saqonlis fizikuri moculoba  gamravlebuli imave
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0 0 

0 0 

sabaziso periodis saqonlis erTeulis fasze_, gvaZlevs 

sabaziso periodis saqonelbrunvas, rac Seesabameba 

mocemuli oTxkuTxedis farTobs). masasadame

 oTxkuTxedis farTobiT S0   qo   p0 
gamoisaxeba sabaziso periodis saqonelbrunvis moculoba 

(  q0 p0 ). saangariSo periodSi gaizarda saqonelbrunvaze 

moqmedi (SeiZleba Semcirebuli gvqondes) rogorc pirveli

faqtori, saqonlis fizikuri moculoba q _iT, ise

meore faqtori, saqonlis erTeulis fasi p ­_iT.

q0  q  q1 , p0  p  p1 . maSasadame saangariSo periodis

saqonelbrunvas, romelic gamoisaxeba  q1 p1 
-iT

Seesabameba CDf oTxkuTxedis farTobi. CDf    da

    oTxkuTxedis farTobTa sxvaoba Seesabameba 

J     
q

1 
p

1  

saqonelbrunvis saerTo indeqsis 
 

mricxvelsa da mniSvnels Soris sxvaobas. 

qp        
 q  p

maSasadame saqonelbrunvis saerTo mateba saangariSo 
periodSi sabaziso periodTan SedarebiT Seadgens 

(  q1 p1   q0 p0 )-s. Tu am saerTo sxvaobas davSliT 

faqtorebis ( q  da p ) mixedviT, miviRebT, rom saqonlis 

fizikuri moculobis ( q ) cvalebadobis xarjze modis 

saqonelbrunvis fizikuri moculobis indeqsis 

J    
q1 p0  

( y        
 q  p ) mricxvelsa da mniSvnels Soris sxvaobis

Sesabamisi nawili  q1 p0    q0 p0 , xolo fasebis ( p )
 

 

cvalebadobis xarjze fasebis indeqsis ( 

 

I    
q1 p1  

p        
 q p  

)
1    0
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mricxvelsa da mniSvnels Soris sxvaobis Sesabamisi 
nawili. 

analitikurad SeiZleba vaCvenoT, rom saangariSo da 
sabaziso periodis saqonelbrunvaTa saerTo sxvaoba 

(  q1 p1   q0 p0 ) udris calkeuli faqtoris xarjze 

saqonelbrunvaTa sxvaobis jams. 

 q1 p1   q0 p0   ( q1 p0   q0 p0 )  ( q1 p1   q1 p0 ) 

  q1 p0   q0 p0   q1 p1   q1 p0    q1 p1   q0 p0 

32-e naxazze saangariSo periodis saqonelbrunvas

(  q1 p1 
) Seesabameba CDf oTxkuTxedis farTobi ( S1 

),

xolo sabaziso periodis saqonelbrunvas (  q0 p0 )
 

N 

 

oTxkuTxedis farTobi ( S
0 
). saqonelbrunvas

 

 q1 p0 

 

Seesabameba 
 

f 
 

oTxkuTxedis farTobi, sxvaobas
 

 q1 p0    q0 p0  f 
 

oT xk uT xe di s  f ar To bi , 
 

saqonelbrunvaTa sxvaobas 
 

 q1 p1   q0 p0 

 

Seesabameba

C oTxkuTxedis farTobi. maSasadame D
daStrixuli oTxkuTxedis farTobi romel faqtors 
m iv ak uT vn oT ?  es aa  p ro bl em a  Ta n a m e dr ove  
socialur_ekonomikuri movlenebis ganviTarebis analizsa 
da prognozirebaSi. 

66-e cxrilis monacemebiT saangariSo anu 2004 wlis 
saqonelbrunvis moculobam xorcis produqtebze Seadgina 

 q1 p1   31500 5,5  12600 4,2  35900 5,0 

 173250 52920 179500  405670 lari. 

sabaziso periodSi: 

 q0 p0   20800  4,5  11500  3,6  30800  4,0 

 93600  41400  123200  258200 lari.
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sxvaoba saangariSo da sabaziso saqonelbrunvaTa

Soris Seadgens 405670  258200  147470 lars.

es saerTo mateba SeiZleba davSaloT ori faqtoris 
mixedviT: saqonlis fizikuri moculobis gadidebis 
xarjze modis saerTo matebis 

 q
1 
p

0  
  q

0 
p

0  
 31500  4,5  12600  3,6  35900  4,0 

 20800  4,5  11500  3,6  30800  4,0  72510 lari.

fasebis gadidebis xarjze ki saerTo matebis
 

 q1 p1 

 

  q1 p0  31500  5,5  12600  4,2  35900  5,0 
 31500  4,5  12600  3,6  35900  4,0 
 405670  330710  74960 lari.

 

maSasadame, analitikurad calkeuli faqtoris gavleniT 

gamowveul efeqtTa jami saerTo efeqtis tolia. magram 
naxazze (nax. 32) naTlad Cans, rom aSkarad rCebaD 

daStrixuli oTxkuTxedis Sesabamisi efeqti 

gaunawilebeli faqtorebis mixedviT. 

statistikuri mecnierebis mier SemuSavebulia am 

gaunawilebeli efeqtis faqtorebisadmi mikuTvnebadobis 

zogierTi versia. maT Sorisaa romelime erTi 

faqtorisadmi, an orTave faqtorisadmi Tanabrad 

mikuTvnebadobis da sxva versiebi. dResdReobiT arcerTi 

maTgani dasmul kiTxvaze pasuxs ver iZleva da maSasadame 

problemis gadawyveta mainc Riad rCeba. 

 
9. teritoriuli indeqsebi 

 
indeqsi, rogorc zemoT vaCveneT, raime socialur- 

ekonomikuri movlenebisa da procesebis cvalebadobis 
mZlavri statistikuri maCvenebelia. es cvalebadoba 
ganixileba rogorc droSi qronoligiuri TariRebis, 
ise sivrcis anu teritoriuli Wrilis mixedviT.



 

pirvel cvalebadobas gansazRvravs dinamikuri, xolo 

meores teritoriul-sivrcobrivi indeqsebi. 

gansxvavebiT aqamde ganxiluli da CvenTvis ukve cnobili 

dinamikuri, agregatuli formis indeqsebisagan 

teritoriul-sivrcobrivi agregatuli formis 

indeqsebis gaangariSebisas mwvaved dgas Tanazomadobis 

maCveneblis anu wonebis SerCevis sakiTxi. dinamikuri 

indeqsebi paaSes mixedviT gaiangariSeba saangariSo, (11.26), 

xolo laspeiresis mixedviT_saanalizo periodis 

wonebis gamoyenbiT (11.27). gaangariSebis Sedegebi Zalian 

mcirediT gansxvavdebian erTmaneTasagan.  teritorialur- 

sivrcobrivi indeqsebis gamoyenebiT warmoebs sxvadasxva 

teritoriuli erTeulebis (qveynebi, regionebi, raionebi) 

ekonomikuri maCveneblebis urTierTSedareba. magaliTad, 

Tu gvinda “a” da “b” raionebi erTmaneTs SevadaroT 

saqonelbrunviT, fasebiT an saqonelbrunvis fizikuri 

moculobiT, maSin romeli raionis Sesabamisi maCvenebeli 

unda aviRoT ucvlel doneze, rogorc wona? am SemTxvevaSi 

romelime erTi raionis Sesabamisi maCveneblis gamoyeneba 

wonis saxiT ar iZleva swor Sedegs. amas naTlad 

davinaxavT Semdeg konkretul magaliTze: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

29 b. gabiZaSvili 465
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p a/b                                      ; 

a 

am cxrilis monacemebiT SeiZleba daisvas ori sakiTxi: 

1) rogoria “a” raionis saqonlis saSualo fasebis 

cvalebadoba “b” raionis saSualo fasebis mimarT?, 2) 

rogoria :b” raionis fasebis cvalebadoba “a” raionis 

Sesabamisi maCveneblebis mimarT? 
pirvel kiTxvaze pasuxis gasacemad avagoT fasebis 

agregatuli indeqsi “a” raionis saqonlis fizikuri 

moculobis wonebad gamoyenebiT. gveqneba:

 

J p a / b 
 
pa qa 

 p q 

 

 

(11.31),

b  a 

xolo meore kiTxvaze pasuxis gasacemad gveqneba indeqsi:

 

J p b / a 
 
pb qb 

 p q 

 

 

(11.32).

a b 

67-e cxrilis monacemebiT gveqneba: 

J         
14600 

 1,007 

14500 
 

16700

J p b / a    
19900 

 0,839 .

miviReT, rom “a” raionis saqonlis saSualo fasebi 

mxolod 0,7 %-iT (100,7_100,0) aWarbebs ~b” raionis 

saqonlis saSualo fasebs, maSin, rodesac “b” raionis 

saqonlis saSualo fasebi 0,7 %-iT ki ar CamorCeba (ufro 

dabali) “a” raionis saSualo fasebs, aramed 16,1 %-iT 

(100,0_83,(). miviReT paradoqsuli ekonomikuri Sedegi. 

riTaa gamowveuli aseTi didi gansxvavebani? es 

gansxvaveba gamowveulia imiT, rom calkeuli qveynebis, 

regionebisa da raionebis rogorc saqonlis fizikuri 
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moculobis, ise fasebis struqtura ufro mkveTradaa 

gansxvavebuli erTmaneTisagan, vidre erTi da igive 

teritoriuli erTeulis an sivrcis sxvadasxva periodis
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b a b 

a a b 

Sesabamisi maCveneblebi. es ki TavisTavad gamowveulia 

calkeuli teritoriuli erTeulebis ekonomikis 

TaviseburebebiT, rac SeiZleba gamoisaxos saqonlisa da 

momsaxurebis subsidirebis gansxvavebulobaSi, qveyanaSi 

arasabazro saqmianobis gavrcelebis xarisxSi, zogierTi 

socialuri momsaxurebis struqturaSi anazRaurebadi 

da araanazRaurebadi saxeebis mixedviT da a.S. 

amitom statistikis Teoriasa da praqtikaSi wonebad 

gamoiyeneben ara erTi romelime teritoriuli erTeulis 

raime maCvenebels, aramed e. w. standartul  sidides. 

standartuli wonis saxiT Cveulebrivad iyeneben 

Sesadarebeli teritoriul-sivrcobrivi erTeulebis 

wonaTa saerTo jams. am safuZvelze teritoriuli 

indeqsis forma aseTi iqneba:

 p q  q  
J              a   a     b  

 
(11.33)

p a/b 
 p q  q 

mocemuli indeqsi (11.33) gamoiyeneba “a” raionis 

fasebis “b” raionis fasebisadmi Sesadareblad. 

“b” raionis fasebis “a” raionis fasebisadmi 

Sesadareblad indeqsi miiRebs saxes:

 p q  q 
J              b   a     b  

 
(11.34).

p b/a 
 p q  q 

67-e cxrilis monacemebiT gveqneba: 
 

34500

J 
p a / b  

 

31200 
 1,105
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es imas niSnavs, rom “a” raionis saqonlis saSualo 

fasebi 10,5 %-iT metia “b” raionis saqonlis saSualo 

fasebze. 
 

31200 

J p b/a    
34500 

 0,913
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indeqsis 

dasaxeleba 

indeqsis formula 

paaSes (saangariSo 

periodis wonebiT) 

laspeiresis 

(sabaziso periodis 

wonebiT) 
fizikuri 
moculobis 

indeqsi 

 q  p 

J q    
 q  p 

 q  p 

J q   

 q  p 
 

fasebis indeqsi J     
 p1 q1   

0    1 

J     
 p

1 
q 

o   

0    0 

 

maSasadame “b” raionis saqonlis saSualo fasebi “a” 

raionis saqonlis saSualo fasebze naklebia 8,7 %-iT. 

gansxvaveba (11.33) da (11.34) formulebiT gaangariSebul 

Sedegebs Soris savsebiT bunebrivi da kanonzomieria, radgan 

Seesabameba ricxvTa Soris urTierTSefardebis 

sayovelTaod cnobil Sedegebs. Tu, magaliTad, 25 metia 

20-ze 25%-iT, 20 naklebia 25-ze 20%-iT (20 : 25). 

 
 

 

10. indeqsebis Tvisebebi 

 
paaSesa da laspeiresis indeqsebis safuZvelze 

SeiZleba CamovayaliboT indeqsebis zogierTi Tviseba, 

romelic gamoiyeneba saindeqso analizsa da 

prognozirebaSi. am indeqsebis sqema aseTia: 

 
paaSesa da laspeiresis indeqsebi 

 
cxrili #68 

 

 

 

 
           1     1              1     o  

 
0     1                                                                                 0     0 

p         
 p  q 

p         
 p  q

 

 

 

I-Tviseba: paaSes fasebis indeqsi udris produqciis 

Rirebulebis saqonelbrunvis indeqsi gayofili 

laspeiresis fizikuri moculobis indeqsze:
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p J    
p1 q1    

q1 p1   : 
q1 p0 

 

 

(11.35).

 p0 q1  q0 p0  q0 p0

II-Tviseba: laspeiresis fasebis indeqsi gamravlebuli 

paaSes produqciis an saqonelbrunvis fizikuri
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p 

q 

q 

moculobis indeqsze udris produqciis an 
saqonelbrunvis saerTo Rirebulebis indeqss: 

p1 q0    
q

1 
p

1    
q

1 
p

1  

 p0 q0  q0 p1  q0 p0 
(11.36)

III- Tu cnobilia fasebis individualuri indeqsebi, 
maSin sabaziso periodis saqonelbrunvis an produqciis 
Rirebulebis wonebad gamoyenebiT SegviZlia gaviangariSoT 

laspeiresis fasebis agregatuli indeqsi, rasac 
Zalian farTod iyeneben dasavleTis qveynebSi.

J    
p1 q0     

i p q0  p0  

 

 

(11.37),
 p0 q0 

 

i    
  p1  

 

 q0 p0

sadac p p0, 
. aqedan p1   i p p0 .

 

bolo tolobas Tu SevitanT 
 

p1 
-is nacvlad

laspeiresis fasebis agregatuli indeqsis formulaSi, 
miviRebT (11.37) formulas. 

IV-Tviseba: laspeiresis fizikuri moculobis indeqsi 
udris fizikuri moculobis individualuri indeqsebis 
Sewonil ariTmetikuls, sadac wonebad gamoyenebulia 
sabaziso periodis produqciis Rirebuleba an 
saqonelbrunva.

 

J    
q1 p0     

i y q0  p0  

 

 

(11.38),
 q0 p0 

 

i   
 q1 

 

 q0 p0

sadac q aqedan 
0 

q1   iq q0

V-Tviseba: paaSes fasebis agregatuli indeqsi udris 

produqciis fasebis indeqsebis saSualo Sewonil 

ariTmetikuls, sadac wonebad gamoyenebulia saangariSo
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p 
1 



q 
1 

p 

q 

periodis prouqciis an saqonelbrunvis fizikuri 
moculoba Sefasebuli sabaziso periodis fasebiT: 

 

p1 q1   
i p p0 q1

 p0 q1  p0 q1 
,             (11.39)

 

sadac tolobis marcxena nawilis mricxvelSi p1 

fasebis individualuri indeqsidanaa gansazRvruli:

i    
 p1  , p 

0, 

 

 i p 

 

 p0

VI- Tviseba: paaSes produqciis fizikuri moculobis 

agregatuli indeqsi udris produqciis an saqonlis 
fizikuri moculobis saSualo Sewonil indeqss, sadac 
wonebad gamoyenebulia sabaziso periodis saqonlis an 
produqciis fizikuri moculoba gamosaxuli saangariSo 

periodis fasebiT 

q
1 
p

1        
iq q0 p1 

,
 q1 p0  q0 p1

 

sadac tolobis marcxena nawilis q1 

 

miRebulia

prouqciis an saqonelbrunvis individualuri indeqsidan:

i   
 q1  , q 

0 

 

 iq q0

indeqsebis aseTi Tvisebebis gamoyeneba sagrZnoblad 
amartivebs saindeqso meTodiT socialur-ekonomikuri 

movlenebisa da procesebis analizs.
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