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namravlis principi 

 

Tu pirveli obieqtis SerCeva SesaZlebelia n  sxvadasxva gziT da TiToeu-
li am SesaZleblobisaTvis meore obieqtis SerCeva SesaZlebelia m  sxvadasxva 
gziT, maSin obieqtTa wyvilis SerCeva SesaZlebelia nm  sxvadasxva gziT. 

pirveli tipis obieqtebi iyos naaa ,...,, 21 , meore tipis ki mbbb ,...,, 21 . amovwe-

roT yvela wyvili, sadac pirveli wevria 1a , Semdeg yvela wyvili sadac pirve-

li wevria 2a , da a. S. yvela wyvili sadac pirveli wevria na : 

),( 11 ba , ),( 21 ba , . . . , ),( 1 mba  

),( 12 ba , ),( 22 ba , . . . , ),( 2 mba  

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

),( 1ban , ),( 2ban , . . . , ),( mn ba  

rogorc vxedavT, miviReTT matricis formis gamosaxuleba, sadac m  stri-
qonia da n  sveti. Sesabamisad aseTi wyvilebis raodenobaa mn .  

 
wyoba 

 

wyobebi – es aris т elementiani kombinaciebi п gansxvavebuli elementis mqo-
ne simravlidan, romelebic erTmaneTisagan gansxvavdeba an elementebis Semadgen-

lobiT an elementebis ganlagebis rigiT. !/( )!т

пА n n m  . 

n  elementiani simravlidan pirveli obieqtis SerCeva SesaZlebelia 
11 nn  gansxvavebuli gziT, mas Semdeg rac SeirCa pirveli obieqti meore 

obieqtis SerCeva SesaZlebelia 121  nn  gansxvavebuli gziT, da a. S. me-m -e 
(#m ) obieqtis SerCeva SesaZlebelia 1mn  gansxvavebuli gziT. amitom, namrav-
lis principis Tanaxmad, n  elementiani simravlis dalagebul т elementiani qve-
simravleTa raodenoba iqneba: 

)!(

!
)1()2)(1(

mn

n
mnnnnAm

n


 . 

gadanacvlebebi – es aris kombinaciebi, romlebic Sedgenilia mocemuli п 
elementiani simravlis yvela п elementisagan da erTamaneTisagan ganxsvavdeba 

mxolod elementebis ganlagebis rigiT: !nAP n
nn   

 
jufdeba 

 

jufdebebi – es aris п elementiani simravlis т elementiani (daulagebeli) 

qvesimravleebi. !/( !( )!)т

пС п т п т  .  

aviRoT n  elementiani simravlis yvela т elementiani qvesimravle, maTi rao-

denoba aRvniSnoT simboloTi m
nC . Tu axla TiToeul т elementian simravleSi 

movaxdenT yvela SesaZlo gadanacvlebebs (maTi raodenoba Seadgens !mPm  -s), mi-

viRebT, rom  n  elementiani simravlis yvela dalagebul т elementian qvesimrav-

leTa raodenoba iqneba !mCm
n  . meores mxriv, es raodenoba aris wyoba m

nA  . Sesa-

bamisad, cxadia, rom !m m

n nC m A  . saidanac gvaqvs: 
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albaTobis ganmartebebi 

 

Tu  -s nebismier elementarul xdomilebas i  Seesabameba garkveuli ricxve-

bi )( ii Pp  , romlebic akmayofilebs pirobebs: 10  ip  da 1ii
p  , maSin am 

ricxvebs ewodebaT i  elementaruli xdomilebebis albaTobebi. ( ) : ( )
i

iA
P A P





 . 

Tu ( )iP const   da | |  , vRebulobT albaTobis klasikur ganmartebas: 

( ) | | / | |P A A  . 
xdomilebis statistikur albaTobad iTvleba am xdomilebis fardobiTi six-

Sire ( ) /NW A M N  (sadac N – cdaTa saerTo ricxvia, М ki – A xdomilebis moxde-

naTa ricxvi) an masTan axlos myofi ricxvi (maTematikurad zusti formulireba 

aseTia: ( ) lim ( )N
N

P A W A


 ). 

geometriuli albaToba. Tu L  monakveTze SemTxveviT agdeben wertils, maSin 
albaToba imisa, rom agdebuli wertili daecema l L  monakveTze: ||/|| LlP  . 
analogiuri ganmarteba gvaqvs sibrtyeze (figuris sigrZe icvleba farTobiT) da 
sivrceSi (figuris sigrZe icvleba moculobiT). 

 
sawinaaRmdego xdomilebis albaToba 

 

)(1)( APAP  . 

cxadia, rom  AA  da  AA . amitom uTavsebad xdomilebaTa jamis 
albaTobis formulis Tanaxmad vwerT  

)()()()(1 APAPAAPP  , 

saidanc gvaqvs: )(1)( APAP  . 
 

sxvaobis albaTobis formula (kerZo SemTxveva) 
 

 Tu BA , maSin )()()\( APBPABP  .  

cxadia, rom am SemTxvevaSi adgili aqvs warmodgenas )\( ABAB  , amitom 
uTavsebad xdomilebaTa jamis albaTobis formulis Tanaxmad vwerT  

)\()()( ABPAPBP  , 

saidanc gvaqvs: )()()\( APBPABP  . 

 
sxvaobis albaTobis formula (zogadi SemTxveva) 

 

 nebismieri A  da B  xdomilebebisaTvis samarTliania: )()()\( BAPBPABP  .  

sxvaoba AB \  warmovadginoT iseT sxvaobad, sadac maklebi qvesimravlea 
saklebis. cxadia, rom adgili aqvs warmodgenas )(\\ BABAB  , amitom kerZo 
SemTxvevaSi sxvaobis albaTobis formulis Tanaxmad vwerT  

)()()](\[)\( BAPBPBABPABP  . 
 

jamis albaTobis formula 
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 Tu A  da B  uTavsebadi xdomilebebia, maSin ( ) ( ) ( )P A B P A P B   . 
 

nebismieri A  da B  xdomilebebisaTvis samarTliania:  
)()()()( BAPBPAPBAP  . 

gaerTianeba BA  warmovadginoT uTavsebad xdomilebaTa gaerTianebis sa-
xiT. cxadia, rom adgili aqvs warmodgenas )\( ABABA  , amitom uTavsebad 

xdomilebaTa jamis albaTobis formulis Tanaxmad vwerT )\()()( ABPAPBAP  . 

Tu axla visargeblebT, sxvaobis albaTobis formuliT )()()\( BAPBPABP  , 
maSin gasagebia, rom 

)()()()( BAPBPAPBAP  . 

 
pirobiTi albaTobis cneba, namravlis albaToba 

 

A xdomilebis pirobiTi albaToba pirobaSi, rom adgili hqonda B  xdomi-

lebas aRiniSneba )|( BAP  (an ( )BP A ) simboloTi da  

namravlis albaTobis formula 
( ) ( ) ( | ) ( ) ( | )P A B P A P B A P B P A B     . 

( ) ( ) ( | ) [ | ( )]P A B C P A P B A P C A B      . 
 

sawinaaRmdego xdomilebis pirobiTi albaToba 
 

)|(1)|( BAPBAP  . 

 pirobiTi albaTobis ganmartebisa da sxvaobis albaTobis formulis 
gamoyenebiT advilad davrwmundebiT, rom: 





)(

)\(

)(

)(
)|(

BP

ABP

BP

BAP
BAP  

)|(1
)(

)(
1

)(

)()(
BAP

BP

BAP

BP

BAPBP






 . 

 
damoukideblobis ori ganmartebis ekvivalenturoba 

 

A  da B  xdomilebas ewodeba damoukidebeli Tu: 
I) )()|( APBAP  ;         II) )()()( BPAPBAP  . 

 a) vTqvaT, )()|( APBAP  . maSin pirobiTi albaTobis ganmartebis Tanaxmad 

gvaqvs )(
)(

)(
AP

BP

BAP



, saidanac gvaqvs: )()()( BPAPBAP  . 

 b) vTqvaT, )()()( BPAPBAP  . maSin pirobiTi albaTobis ganmarteba 

gvaZlevs: )(
)(

)()(

)(

)(
)|( AP

BP

BPAP

BP

BAP
BAP 





 . 

 
wyvil-wyvilad da erToblivad damoukidebloba 

 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba wyvil-wyvilad damoukidebeli 

Tu: jiAPAPAAP jiji  ),()()( . 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba erToblivad damoukidebeli 

Tu   2 k n  , 1 2 ki i i    : )()()()(
2121 kk iiiiii APAPAPAAAP  . 
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cxadia, rom erToblivad damukidebloba iwvevs wyvil-wyvilad damoukideb-
lobas, xolo piriqiT sazogadod ara. 

bernSteinis magaliTi. yuTSi moTavsebulia oTxi erTnairi burTi warwere-

biT 1, 2, 3 da 123. yuTidan SemTxveviT iReben erT burTs. iA  iyos xdomileba, rom 

amoRebul burTs (sadRac) aweria cifri i , 1,2,3i  .  

advili Sesamowmebelia, rom aqedan nebismieri ori xdomileba damoukide-

belia, magaliTad, 1 2 1 2

1 1 1
( ) ( ) ( )

4 2 2
P A A P A P A     , magram erToblivad damoukideb-

loba ar gvaqvs vinaidan 

1 2 3 1 2 3

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

4 2 2 2
P A A A P A P A P A       . 

 

sruli albaTobis formula AA,  sruli sistemisaTvis  
 

)|()()|()()( ABPAPABPAPBP  . 

vinaidan,  AA  da  AA , amitom B  cxadia, rom nebismieri xdomileba 

warmoidgineba gaerTianebis saxiT: )()( BABAB  . Sesabamisad, uTavsebad 
xdomilebaTa jamis albaTobis formulis Tanaxmad vwerT 

)()()( BAPBAPBP  . meores mxriv, namravlis albaTobis formulis Tanaxmad 

gvaqvs: )|()()( ABPAPBAP   da )|()()( ABPAPBAP  . yovelive zemoTTqmulis gae-
rTianebiT miviRebT, rom: 

)|()()|()()( ABPAPABPAPBP  . 
 

baiesis formula 
 

)(

)|()(
)|(

BP

ABPAP
BAP  . 

davweroT pirobiT albaTobis formula 
)(

)(
)|(

BP

BAP
BAP


  da namravlis 

albaTobis formula )|()()( ABPAPBAP  . maTi gaerTianebiT miviRebT baiesis 
formulas: 

)(

)|()(
)|(

BP

ABPAP
BAP  . 

 
bernulis formula, ualbaTesi ricxvi 

 

 davuSvaT, rom erTidaigive, pirobiTad orSedegiani cda (erT-erTi Sedegs 
vuwodoT warmateba, meores ki marcxi) tardeba n -jer erTmaneTisgan damouki-
deblad, calkeul cdaSi warmatebis albaTobaa _ p  (Sesabamisad, marcxis 

albaTobaa _ pq 1 ). maSin albaToba imisa, rom n  cdaSi warmatebaTa raodenoba 

iqneba k  aRiniSneba simboloTi )(kPn  da gamoiTvleba bernulis formuliT:  
knkk

nn qpCkP )( ,   nk ,...,1,0 . 

 warmatebaTa im raodenobas 0k , romelic yvelaze ufro mosalodnelia ual-

baTesi ricxvi ewodeba, anu  

)}(),...,1(),0(max{)( 0 nPPPkP nnnn  . 
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 ualbaTesi ricxvi warmoadgens Semdegi utolobis mTel amonaxsns: 

pnpkqnp  0 . 

 
puasonis formula 

 

Tu damoukidebel cdaTa sqemaSi cdaTa ricxvi didia, xolo calkeul 
cdaSi warmatebis albaToba mcire (measedis rigis), ise rom 15np  , maSin 

bernulis zusti formulis nacvlad gamoiyeneba puasonis miaxloebiTi formula 

( )
!

k

nP k e
k

  , 0,1, 2, . . .k  . , sadac np  . 

 
diskretuli SemTxveviTi sididis modis, medianis, kvantilis,  

zeda kritikuli wertilis, asimetriisa da eqscesis ganmartebebi 
 

diskretuli SemTxveviTi sididis moda ewodeba im mniSvnelobas, romelsac 
yvelaze meti albaToba Sesabameba. 

diskretuli SemTxveviTi sididis mediana ewodeba im umcires arguments, 

roca ganawilebis funqcia metia an toli naxevarze min{ : ( ) 0.5}Me x F x  .  

diskretuli SemTxveviTi sididis  -kvantili ewodeba im umcires arguments, 

roca ganawilebis funqcia metia an toli  -ze min{ : ( ) }x x F x    .  

SemTxveviTi sididis zeda   kritikuli wertili x  ewodeba mis (1 ) -

kvantils 1x x
 . 

SemTxveviTi sididis asimetriis koeficienti ewodeba 

 

3

3
2

( )

( )

E E
a

E E

 

 






. 

SemTxveviTi sididis eqscesis koeficienti ewodeba 

 

4

4
2

( )
3

( )

E E
e

E E

 

 


 



. 

 
diskretuli SemTxveviTi sididis asimetriisa da eqscesis  

gamosaTvleli formulebi 
 

Tu mocemulia diskretuli tipis SemTxveviTi sididis ganawilebis kanoni 

}{ )(: kxPkp   , maSin asimetriis koeficienti 

3

1

3

2

1

( )

( )

n

k k

k

n

k k

k

x E p

a

x E p












 
 
 
 





, xolo 

eqscesis koeficienti  

4

1

4

2

1

( )

4

( )

n

k k

k

n

k k

k

x E p

e

x E p











 
 
 
 
 





. 
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uwyveti SemTxveviTi sididis modis, medianis, kvantilis,  
zeda kritikuli wertilis, asimetriisa da eqscesis ganmartebebi 

 

uwyveti SemTxveviTi sididis moda ewodeba ganawilebis simkvrivis maqsi-
mumis wertils. 

uwyveti SemTxveviTi sididis mediana ewodeba im umcires arguments, roca 

ganawilebis funqcia gautoldeba naxevars min{ : ( ) 0.5}Me x F x  .  

uwyveti SemTxveviTi sididis  -kvantili ewodeba im umcires arguments, 

roca ganawilebis gautoldeba  -s min{ : ( ) }x x F x    .  

SemTxveviTi sididis zeda   kritikuli wertili x  ewodeba mis (1 ) -

kvantils 1x x
 . 

SemTxveviTi sididis asimetriis koeficienti ewodeba 

 

3

3
2

( )

( )

E E
a

E E

 

 






. 

SemTxveviTi sididis eqscesis koeficienti ewodeba 

 

4

4
2

( )
3

( )

E E
e

E E

 

 


 



. 

 
bernulis ganawileba da misi ricxviTi maxasiaTeblebi 

 

bernulis ganawileba parametriT p  aRiniSneba simboloTi )(pBern da ganim-

arteba: kk ppkpBernP  1)1(})({ , 1,0k . advili dasanaxia, rom:  

ppppEBern  1)1(0)( , 

)1()())(())(()( 2222 ppppppEBernpEBernpBernEpDBern  . 

 
binomialuri ganawileba da misi ricxviTi maxasiaTeblebi 

 

binomialuri ganawileba parametrebiT n  da p  aRiniSneba simboloTi 

),( pnBi da ganimarteba: knkk

n ppCkpnBiP  )1(}),({ , nk ,...,1,0 .  

vatarebT erTidaigive cdas n -jer erTmaneTisagan damoukideblad. cdis 
erT-erTi Sedegis (aRvniSnoT is pirobiTad A -Ti) moxdenis albaTobaa p , anu 

pAP )( , pAP 1)( . binomialuri kanoniT ganawilebuli iqneba SemTxveviTi sid-

ide, romelic aRniSnavs n  cdaSi A  xdomilebis moxdenaTa raodenobas.  
meores mxriv, ),( pnBi  SeiZleba warmovadginoT n  cali damoukidebeli bern-

ulis ipBern )(  SemTxveviTi sididis jamis saxiT, sadac 1)( ipBern , Tu i -ur cdaSi 

moxda A  xdomileba da 0)( ipBern winaaRmdeg SemTxvevaSi. amitom damoukidebel 

SemTxveviT sidideTa mimdevrobi jamis lodinisa da dispersiis Tvisebis ZaliT: 

np

n

ppnpEBernpEBernpnEBi 



 
jer

)()(),( 1 , 

)1()1()1()()(),( 1 pnp

n

ppppnpDBernpDBernpnDBi 



   
jer

, 

])1[(),( pnpnMoBi  , ( , ) [ ]MeBi n p np .  
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hipergeometriuli ganawileba da misi ricxviTi maxasiaTeblebi 
 

yuTSi moTavsebulia N  burTi, romelTagan M  TeTria, xolo danarCeni 
N M  ki Savi. yuTidan SemTxveviT (dabrunebis gareSe) iReben n  raodenobis 
burTs. albaToba imisa, rom masSi m  cali iqneba TeTri da n m  ki Savi burTi 

gamoiTvleba formuliT 
m n m
M N M

n
N

C C

C




, 0,1,...,min( , )m M n . am albaTobebis erTob-

liobas ewodeba hipergeometrili ganawileba da Sesabamisi SemTxveviTi sidide 
aRiniSneba simboloTi ( , , )Hi N M n , e.i.  

{ ( , , ) }
m n m
M N M

n
N

C C
P Hi N M n m

C




  , 0,1,...,min( , )m M n . 

( , , )
M

EHi N M n n
N

 ,    ( , , ) (1 )
1

M M N n
DHi N M n n

N N N


 


. 

( 1)( 1)
( , , )

2

M n
MoHi N M n

N

  
   

. 

 
geometriuli ganawileba da misi ricxviTi maxasiaTeblebi 

  
geometriuli ganawileba parametriT p aRiniSneba simboloTi )(pGeo da gan-

imarteba: 1})({  kpqkpGeoP , ...3,2,1k .  
Tu visargeblebT usasrulod klebadi geometriuli progresiis jamis gam-

osaTvleli FformuliTa da krebadi mwkrivis gawarmoebis wesiT, gveqneba:  

pq

qq
pq

q

q
pq

k

kqp
k

q
kqp

k

kkqp
k

kkpqpEGeo
1

2)1(

1')
1

(')
1

(
1

')(
1

1

1

1)( 



























 . 

 2)
1

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

pEGeopGeopEGeopEGeopEGeopDGeo  
















 2)
1

(
1'')

1
(2)

1
(

1

1

'')(2)
1

(
1

1

1)1(
ppqq

k

kqpq
ppk

qq
kqpq

ppk

kpqkk  

2
2)

1
(

1

4)1(

)1(22)
1

(
1')

2)1(

1
(2)

1
(

1'')
1

(
p

q

ppq

q
pq

ppq
q

qq
pq

ppqqq

q
pq 












 , 

1)( pMoGeo , ]
)1(log

1
[)(

2 p
pMeGeo




  

vatarebT erTidaigive cdas erTmaneTisagan damoukideblad. cdis erT-erTi 
Sedegis (aRvniSnoT is pirobiTad A -Ti) moxdenis albaTobaa p , anu pAP )( , 

qpAP 1)( . geometriuli kanoniT ganawilebuli iqneba SemTxvevii sidide, ro-

melic aRniSnavs im cdis nomers, romelSic pirvelad moxdeba A  xdomileba.   
 

puasonis ganawileba da misi ricxviTi maxasiaTeblebi 
 

puasonis ganawileba parametriT  aRiniSneba simboloTi )(Po da ganimart-

eba: { ( ) }
!

k

P Po k e
k


   , 0,1, 2, . . .k  .  

Tu visargeblebT warmodgeniT 
0 !

m
x

m

x
e

m





 , maSin gveqneba: 
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 ee

k k

k
e

k k

k
kee

k k

k
kEPo

1 )!1(

1

1 !0 !
)( . 

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











 2

2 !
)1(2

0 !
)1( 



k
e

k

k
kk

k
e

k

k
kk  


 



 


 222

2 )!2(

2
2 ee

k k

k
e . 

1][)(  MoPo , ]
02.0

3

1
[)(


 MePo . 

e. i. puasonis ganawilebis rogorc maTematikuri lodini, ise dispersia to-
lia am ganawilebis   parametris. 

puasonis ganawileba adeqvaturi modelia im xdomilebebisaTvis, romlebic: 

•   xdebian SemTxveviT sivrceSi an droSi; 

• xdebian cal-calke (erTdroulad moxdena ar SeiZleba); 

• xdebian damoukideblad, da 

• xdebian mudmivi intensivobiT (xdomilebaTa raodenoba mocemul drois 
intervalSi am intervalis sigrZis proporciulia). 

 
Tanabari ganawileba da misi ricxviTi maxasiaTeblebi 

 

Tu SemTxveviTi sididis ganawilebis simkvrive moicema formuliT 

                         













],,[,0

],,[,
1

)(

bax

bax
abxf  

sadac  a  da b  ( ba  ) nebismier ricxvebia, maSin am SemTxveviTi sidides ewodeba 
Tanabari kanoniT ganawilebuli SemTxveviTi sidide ],[ ba  segmentze da aRiniSneba 

simboloTi ]),([ baU . ]),([ baU -s ganawilebis funqcias aqvs saxe:  
























.,1

],,[,

,,0

)(]),([

bx

bax
ab

ax

ax

xF baU  

]),([ baU -s ricxviTi maxasiaTeblebia:  

2
]),([]),([

ba
baMeUbaEU


 , 

12

)(
]),([

2ba
baDU


 , ( )x a b a    . 

gamovTvaloT mediana. amovxsnaT gantoleba 
1

2

x a

b a





, 

1
( )

2
x a b a   , 

2

a b
x


 .  

gamovTvaloT  -kvantili. amovxsnaT gantoleba  
x a

b a






, ( )x a b a   , 

( )x a b a   . 
 

eqsponencialuri ganawileba da misi ricxviTi maxasiaTeblebi 
 

Tu SemTxveviTi sididis ganawilebis simkvrive moicema formuliT  
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,0,

,0,0
)(

xxe

x
xf


 

sadac    dadebiTi ricxvia, maSin am SemTxveviTi sidides ewodeba eqsponencial-
uri (anu maCvenebliani) kanoniT ganawilebuli SemTxveviTi sidide parametriT   
da aRiniSneba simboloTi )(Exp . )(Exp -s ganawilebis funqcias aqvs saxe:  












.0,1

,0,0
)(

)( xxe

x
x

Exp
F


 

)(Exp -is ricxviTi maxasiaTeblebia:  




1
))(( ExpE , 

2

1
))((


 ExpD , 




2ln
))(( ExpMe , 0))(( ExpMo , 

ln(1 )
x






  . 

gamovTvaloT mediana. amovxsnaT gantoleba 
1

1
2

xe   , 
1

2

xe   , ln2x   , 

ln 2
x


 .  

gamovTvaloT  -kvantili. amovxsnaT gantoleba 1 xe    , 1xe     , 

ln(1 )x    , 
ln(1 )

x





  .  

 
normaluri ganawileba da misi ricxviTi maxasiaTeblebi 

 

Tu SemTxveviTi sididis ganawilebis simkvrive moicema formuliT  

22

2)(

2

1
)( 



ax

exf




 , 

sadac a  nebismieri ricxvia, xolo   dadebiTi ricxvi, maSin am SemTxveviTi sid-
ides ewodeba normaluri (anu gausis) kanoniT ganawilebuli SemTxveviTi sidide 

parametrebiT a  da 2  da aRiniSneba simboloTi ),( 2aN  (Tu 0a  da 12  , maS-
in  Sesabamis ganawilebas ewodeba standartuli nrrmaluri ganawileba da aRin-

iSneba simboloTi )1,0(N ). ),( 2aN -is ricxviTi maxasiaTeblebia:  

aaMeNaMoNaEN  ),(),(),( 222  , 22 ),(  aDN . 

 aRvniSnoT 
2,a

x
  simboloTi ),( 2aN –is   rigis kvantili (Sesabamisad. 0,1

x  

iqneba )1,0(N –is   rigis kvantili). samarTliania Tanafardoba 
2, 0,1a

x x a 


    

(
20,1 ,

( ) /
a

x x a 


  ). 
2( , )N a   Rebulobs mniSvnelobas ,c d   intervalidan albaTobiT  

2{ ( , ) , } ( ) ( )
d a s a

P N a c d
 

 
     , sadac   standartuli normaluri 

ganawilebis funqciaa (
2 /21

( )
2

x

tx e dt






   ). 
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xi-kvadrat, stiudentisa da fiSeris ganawilebebi 
 

n  cali standartuli normaluri SemTxveviTi sididis kvadratebis jams 
ewodeba xi-kvadrat kanoniT ganawilebuli SemTxveviTi sidide Tavisuflebis 

xarisxiT n  da aRiniSneba simboloTi 2( )n . 
stiudentis ganawileba Tavisuflebis xarisxiT n  aRiniSneba simboloTi 

( )t n  da ewodeba Sefardebas 
2

(0,1)
( )

( ) /

N
t n

n n
 , sadac (0,1)N  da 2( )n  damoukidebeli 

SemTxveviTi sidideebia.  
fiSeris ganawileba Tavisuflebis xarisxebiT n  da  m  aRiniSneba simbolo-

Ti ( , )F n m  da ewodeba Sefardebas 
2

2

( ) /
( , )

( ) /

n n
F n m

m m




 , sadac 2( )n  da 2( )m  damouki-

debeli xi-kvadrat SemTxveviTi sidideebia.  
 

ganawilebis kanoni, ganawilebis funqcia, 
kavSiri ganawilebis kanonsa da ganawilebis funqcias Soris 

 

diskretuli SemTxveviTi sididis ganawilebis kanoni ewodeba misi mniSvne-
lobebisa da am mniSvnelobebis miRebis albaTobebis erTobliobas: 

}{ )(: kxPkp   . 

SemTxveviTi sididis ganawilebis funqcia ewodeba funqcias 

( ) : { : ( ) }F x P x     . 

a) Tu mocemulia diskretuli tipis SemTxveviTi sididis ganawilebis ka-
noni }{ )(: kxPkp   , maSin misi ganawilebis funqcia iqneba:  

( ) { : ( ) }F P x
k

x x
k

   


 



 ; 

b) Tu mocemulia diskretuli tipis SemTxveviTi sididis ganawilebis funq-

cia ( ) : { : ( ) }F x P x     , maSin misi ganawilebis kanoni iqneba: 

( ) ( )
1

( )kp F x F x F
k k k

x     


, 

anu albaToba imisa, rom SemTxveviTi sidide miiRebs Tavis konkretul mniSvne-
lobas tolia am mniSvnelobaze ganawilebis funqciis naxtomis sididis (sadac 
igulisxmeba, rom SemTxveviTi sididis mniSvnelobebi dalagebulia zrdadobis 

mixedviT:  21 xx  da 0)0( xF ). 

marTlac, 
a) cxadia, rom xdomileba })(:{ x  warmoidgineba uTavsebadi 

}{ )(: kx  xdomilebebis gaerTianebis saxiT }{}{ )(:)(: kx
xkx

x 

  . amitom 

uTavsebad xdomilebaTa jamis albaTobis formulis Tanaxmad gvaqvs: 

 
 xkxxkxxkx

kpkxPkxPxP )()})(:({})(:{ )(:  . 

b) cxadia, rom { } { }\{ }
1

: ( ) : ( ) : ( )x x xk k k
           


. amitom sxvaobis alba-

Tobis formulis Tanaxmad gvaqvs 

)(:)
1

()(}
1

{}{}{ )(:)(:)(:
k

xF
k

xF
k

xF
k

xP
k

xPkxP
k

p 





  ). 
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ganawilebis funqciis araklebadoba  
 

ganawilebis funqcia araklebadia: Tu ''' xx  , maSin ' ''( ) ( )F x F x  . 

 marTlac, Tu ''' xx  , maSin xdomileba })(:{ 'x  iwvevs xdomilebas 

})(:{ ''x , amitom gvaqvs: 
' ' '' ''( ) { : ( ) } { : ( ) } ( )F x P x P x F x           . 

 
ganawilebis funqciis marjvnidan uwyvetoba 

 

ganawilebis funqcia uwyvetia marjvnidan: )
1

(lim:)0()(
n

xFxFxF
n




. 

 visargebloT e.w. albaTobis uwyvetobis TvisebiT: Tu 1}{ nnA  xdomilebaTa 

klebadi mimdevrobaa 1 nn AA , maSin adgili aqvs Tanafardobas  

)()(lim
1

n
n

n
n

APAP



 . 

 aRvniSnoT }
1

)(:{:
n

xAn   , maSin Tu gaviTvaliswinebT, rom 

})(:{}
1

)(:{
1

x
n

x
n





 , advilad davrwmundebiT ganawilebis funqciis ma-

rjvnidan uwyvetobaSi:  

1

1 1 1
( 0) lim ( ) lim { : ( ) } ( { : ( ) }) { : ( ) } ( )

n n n
F x F x P x P x P x F x

n n n
        



  
             . 

 
SemTxveviTi sididis intervalSi moxvedris albaToba 

 

a) Tu mocemulia diskretuli tipis SemTxveviTi sididis ganawilebis ka-
noni }{ )(: kxPkp   , maSin misi  ba,  intervalSi moxvedris albaToba gamoi-

Tvleba:  

{ }

,

: ( ) ,P
k

x a b
k

a b p   

  

   ; 

b) Tu mocemulia uwyveti tipis SemTxveviTi sididis ganawilebis funqcia 

})(:{:)( xPxF   , maSin misi  ba,  intervalSi moxvedris albaToba gamoi-

Tvleba:  

)()(}{ ,)(: aFbFP ba   . 

marTlac, 
a) cxadia, rom xdomileba }{ ,)(:  ba  warmoidgineba uTavsebadi 

}{ )(: kx  xdomilebebis gaerTianebis saxiT 

}{
,

}{ )(:,)(: kx
bakx

ba 


  . 

amitom uTavsebad xdomilebaTa jamis albaTobis formulis Tanaxmad 
gvaqvs: 

{ } ( { }) { : ( ) }
, , ,

: ( ) , : ( )P P x P xk k k
x a b x a b x a bk k k

a b p           
       

    ; 
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b) cxadia, rom xdomileba }{ ,)(:  ba  warmoidgineba xdomilebaTa 
sxvaobis saxiT:  

}{\}{}{ ),()(:,()(:,)(: abba    , 

roca  ba,  intervali marcxnidan Caketilia (Sesabamisad,  

}{\}{}{ ],()(:,()(:,)(: abba    , 

roca  ba,  intervali marcxnidan Riaa). orive SemTxvevaSi ( )(xF  uwyvetobis 

ZaliT), sxvaobis albaTobis formula gvaZlevs saZiebel Tanafardobas:  

)()(}{ ,)(: aFbFP ba   . 

 
kavSiri organzomilebian ganawilebis kanonsa da marginalur  

ganawilebis kanonebs Soris 
 

a) Tu mocemulia organzomilebiani ganawilebis kanoni  

})(,)(:{, jyixPjip   , 

maSin marginaluri ganawilebis kanoni, magaliTad 
 
SemTxveviTi sididisaTvis 

iqneba: 

j
ji

p
i

xP
i

p
,

})(:{  ; 

 b) Tu   da   damoukidebeli SemTxveviTi sidideebia, maSin jqipjip , , 

sadac })(:{ jyPjq   . sazogadod, ki )})(:(|)(:{, ixjyPipjip   . 

         marTlac,  
  a) demorganis kanonisa da jamis albaTobis formulis ZaliT vRebulobT: 

 )]}()[({)]}([){(}{ jyix
j

Pjy
j

ixPixPip 
 

 
j

jip
j

jyixP ,)}(){(  ; 

b)   da   SemTxveviT sidideebs ewodeba damoukidebeli, Tu nebismieri ji, -

saTvis damoukidebelia xdomilebebi: })(:{ ix
 
da })(:{ jy , anu 

jqipjyPixPjyixPjip  })(:{})(:{})(,)(:{, 
. 

sazogadod vsargeblobT namravlis albaTobis formuliT: )|()()( ABPAPABP   da 

vRebulobT: 

 })(,)(:{, jyixPjip    

)})(:(|)(:{})(:{ ixjyPixP  
. 

 
kavSiri organzomilebian ganawilebis funqciasa da marginalur  

ganawilebis funqciebs Soris 
 

  da   SemTxveviTi sidideebis organzomilebiani (anu erToblivi) ganawi-
lebis funqcia ewodeba ori cvladis funqcias 

, ( , ) { : ( ) , ( ) }F x y P x y         . 

organzomilebiani ganawilebis kanonidan TiToeuli SemTxveviTi sididis 
(marginaluri) ganawilebis kanonebi miiReba Semdegnairad: 

, ( , ) ( )F x F x      da  , ( , ) ( )F y F y    . 

marTlac,  
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, ( , ) { : ( ) , ( ) } {( : ( ) ) } { : ( ) } ( )F x P x P x P x F x                       . 

rac Seexeba piriqiT, Tu   da   damoukidebeli SemTxveviTi sidideebia, 

maSin 

, ( , ) ( ) ( )F x y F x F y    . 

 
maTematikuri lodinis ganmarteba da Tvisebebi 

 

Tu mocemulia diskretuli tipis SemTxveviTi sididis ganawilebis kanoni 
}{ )(: kxPkp   , maSin misi maTematikuri lodini ase ganimarteba:  


k

kk pxE . 

Tvisebebi: 
1. cEc  , sadac c  mudmivia;  
2.  cEcE )( , sadac c  mudmivia;  

3.  EEE  )( ; 

4. Tu 0 , maSin 0E ; 

5. Tu h  deterministuli funqciaa, maSin 
k

kk pxhEh )()( ; 

6. Tu   da   damoukidebeli SemTxveviT sididebia, maSin  EEE )( . 
 

 
damoukidebel SemTxveviT sidideTa namravlis lodinis formulis gamoyvana 

  

Tu   da   damoukidebeli SemTxveviT sididebia, maSin maTi namravlis ma-
Tematikuri lodini TiToeulis maTematikuri lodinebis namravlis tolia:  

 EEE )( . 

damtkiceba. davuSvaT, rom   SemTxveviTi sididis mniSvnelobebia 

1 2, ,..., nx x x , xolo   SemTxveviTi sidide ki Rebulobs mniSvnelobebs myyy ,...,, 21 . 

SemoviRoT xdomilebebi: }{ ii xA    da }{ jj yB   . maSin cxadia, rom 

},{ jiji yxBA   . Sesabamisad, SemTxveviT sidideTa damoukideblobis ganmar-

tebis Tanaxmad: )()()( jiji BPAPBAP  . amitom maTematikuri lodinis ganmartebis 

safuZvelze gvaqvs:  

  
   

})({)]([)()()()(
1 11 11 1

n

i

m

j

jjii

n

i

m

j

jiji

n

i

m

j

jiji BPyAPxBPAPyxBAPyxE   

 EEEAPx
n

i

ii 


}{)]([
1

. 

 
dispersiis ganmartebebi da gamosaTvleli formulebi 

 

  SemTxveviTi sididis dispersia aRiniSneba D  simboloTi da ganimarteba 

rogorc 2( )D E E     an rac ekvivalenturia 2 2( )D E E    .  
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Sesabamisad, gvaqvs dispersiis ori gamosaTvleli formula. Tu mocemulia 
diskretuli tipis SemTxveviTi sididis ganawilebis kanoni }{ )(: kxPkp   , 

maSin dispersia gamoiTvleba: 2

1

( )
n

k k

k

D x E p 


   an 

2

2

1 1

n n

k k k k

k k

D x p x p
 

 
   

 
  . 

 
dispersiis ori ganmartebis ekvivalenturoba 

 

I) 2)(  EED  ;        II)  22 )(  EED  . 
maTematikuri lodinis Tvisebebis gamoyenebiT advilad davinaxavT, rom: 

2222222 )()(2])(2[)(  EEEEEEEEEEED  . 

 
kovariaciis ganmartebebi, gamosaTvleli  

formulebi, Tvisebebi 
 

  da   SemTxveviTi sidideebis kovariaciis funqcia aRiniSneba cov( , )   

simboloTi da ganimarteba rogorc cov( , ) [( )( )]E E E         an rac ekvivalen-

turia cov( , ) ( )E E E       .  
Sesabamisad, gvaqvs kovariaciis ori gamosaTvleli formula. Tu mocemulia 

diskretuli tipis   da   SemTxveviTi sidideebis erToblivi ganawilebis kanoni 

{ }
,

: ( ) , ( ) jp P x
i j i

y        ( 1,...,i n , 1,...,j m ), maSin kovariacia gamoiTvleba: 

2 2
,

1 1

cov( , ) ( ) ( )
n m

i j i j

i j

x E y E p   
 

    an ,

1 1 1 1

cov( , )
n m n m

i j i j i i j j

i j i j

x y p x p y q 
   

  
       

   
   , 

sadac { : ( ) }i ip P x     da { : ( ) }j jq P y    . 

Tvisebebi: 
1. cov( , ) D   ; 

2. cov( , ) cov( , )    ; 

3. cov( , ) cov( , )c c      ; 

4. cov( , ) cov( , ) cov( , )         ; 

5. ( ) 2cov( , )D D D         ; 

6. | cov( , ) | D D     . 

 
kovariaciis ori ganmartebis ekvivalenturoba 

 

I) cov( , ) [( )( )]E E E        ;     II)  cov( , ) ( )E E E       . 

maTematikuri lodinis Tvisebebis gamoyenebiT advilad davinaxavT, rom: 
 ][)])([(),cov(  EEEEEEEE  

 EEEEEEEEEE  )()( . 

 
korelaciis koeficienti 

 

  da   SemTxveviTi sidideebs Soris korelaciis koeficienti aRiniSneba 

( , )    simboloTi da ganimarteba rogorc 
cov( , )

( , )
D D

 
  

 
 .  

korelaciis koeficientis Tvisebebi: 
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1. 1 ( , ) 1     ; 

2. | ( , ) | 1     maSin da mxolod maSin roca k b   . amasTanave TuU ( , ) 1    , 

maSin 0k  , xolo Tu ( , ) 1     , maSin 0k  . 

3.   da   Tu damoukidebeli SemTxveviTi sidideebia, maSin ( , ) 1    . 
 
ganmarteba.   da   SemTxveviT sidideebs ewodeba arakorelirebuli Tu 

( , ) 0     (an rac igivea cov( , ) 0   ). 

 
SemTxveviT sidideTa damoukidebloba da arakorelirebuloba 

 

ganmarteba 1.   da   diskretul SemTxveviT sidideebs ewodeba damoukide-

beli, Tu nebismieri ji, -saTvis damoukidebelia xdomilebebi: })(:{ ix
 
da 

})(:{ jy , anu jqipjyPixPjyixPjip  })(:{})(:{})(,)(:{, 
 

(sazogadod, SemTxveviTi didideebi damoukidebelia, Tu , ( , ) ( ) ( )F x y F x F y    ) 

ganmarteba 2.   da   SemTxveviT sidideebs ewodeba arakorelirebuli Tu 

( , ) 0     (an rac igivea cov( , ) 0   ). 
damoukidebloba iwvevs arakorelirebulobas, magram sazogadod ara 

piriqiT. 
 

SemTxveviT sidideTa jamisa da sxvaobis dispersia 
 

a) zogadi SemTxveva  DDD  ),cov(2)(   

b) Tu   da   damoukidebeli SemTxveviTi sidideebia, maSin maTi jamis an 

sxvaobis dispersia TiToeulis dispersiebis jamia 
 DDD  )( . 

damtkiceba. a) maSin maTematikuri lodinis Tvisebebis ZaliT, vRebulobT: 

 22 )]()[()]()[()(  EEEEED  

 ])())((2)[( 22  EEEEE  

 DDEEEEEEE  ),cov(2)()])([(2)( 22  

b) Tu   da   damoukidebeli SemTxveviTi sidideebia, maSin 0),cov(  , 

amitom a) punqtis Tanaxmad gvaqvs:   DDD  )( . 
 

SemTxveviTi sididis funqciis ganawilebis kanoni da  
maTematikuri lodini 

 

Tu h  deterministuli funqciaa, xolo raime   SemTxveviTi sididea, ma-

Sin ( ) ( ( ))h     agreTve SemTxveviTi sidide iqneba. Tu mocemulia 

diskretuli tipis   SemTxveviTi sididis ganawilebis kanoni }{ )(: kxPkp   , 

maSin  cxadia, rom ( ) ( ( ))h     SemTxveviTi sididis SesaZlo mniSvnelobebi 

iqneba ( ))kh x  da { ( }: ( ( )) ) kP h x p
k

h     . Tu ki axali SemTxveviTi sididis 

romelime mniSvnelobebi erTmaneTs daemTxva, maSin mxolod erTjer amovwerT 
am mniSvnelobas da Sesabamis albaTobebs SevkribavT.   

( ( ))h   -s maTematikuri lodini ase gamoiTvleba:  
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1

( ) ( )
n

k k

k

Eh h x p


 .    

 
pirobiTi ganawileba. regresiis mrudi   

 

Tu mocemulia diskretuli tipis   SemTxveviTi sididis ganawilebis ka-

noni { }: ( )p P x
k k

     da raime B  ( ( ) 0P B  ) xdomilebaa, maSin { }: ( ) |P x
k

B     

albaTobebis erTobliobas ewodeba SemTxveviTi sididis pirobiTi ganawileba  
B  xdomilebis mimarT. 

   SemTxveviTi sididis pirobiTi maTematikuri lodini B  xdomilebis 
mimarT ewodeba sidides 

1

{ }( | ) |
n

k

k

P x
k

E B x B 


 . 

  SemTxveviTi sididis   SemTxveviT sidideze regresiis mrudi (funqcia) 

ewodeba sidides ( ) ( | )R y E y   .  
 

damoukidebel normalurad ganawilebul SemTxveviT sidideTa saSualo 
ariTmetikulis ganawilebis kanoni, roca dispersia a) cnobilia; b) ucnobia 

  

a) Tu 1 2, ,..., n    damoukidebeli normalurad ganawilebuli 2( , )N a   SemTx-

veviTi sidideebia, maSin (0,1)
/

a
N

n






 , sadac 

1

1
n

i

i
n

 


   da (0,1)N  standartuli 

normalurad ganawilebuli SemTxveviTi sididea.  
 

b) Tu 1 2, ,..., n    damoukidebeli normalurad ganawilebuli 2( , )N a   Sem-

TxveviTi sidideebia, maSin 
'

( 1)
/

a
t n

S n

 
  , sadac 

1

1
n

i

i
n

 


  , ' 2

1

1
( )

1

n

i

i

S
n

 


 

   

da ( 1)t n  stiudentis ganawilebaa Tavisuflebis xarisxiT 1n .  
 

damoukidebel normalurad ganawilebul SemTxveviT sidideTa saSualo 
ariTmetikulisgan jamuri kvadratuli gadaxris ganawilebis kanoni,  

roca saSualo a) cnobilia; b) ucnobia 
  

a) Tu 1 2, ,..., n    damoukidebeli normalurad ganawilebuli 2( , )N a   SemTx-

veviTi sidideebia, maSin 

2

21

2

( )

( )

n

i

i

a

n













, sadac 2( )n  -- xi-kvadrat ganawilebaa 

Tavisuflebis xarisxiT n .  
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b) Tu 1 2, ,..., n    damoukidebeli normalurad ganawilebuli 2( , )N a   SemTx-

veviTi sidideebia, maSin 

2

21

2

( )

( 1)

n

i

i n

 








 


, sadac 

1

1
n

i

i
n

 


  , xolo  2( 1)n   -- 

xi-kvadrat ganawilebaa Tavisuflebis xarisxiT 1n . 
 

CebiSevis utoloba 
 

CebiSevis utoloba afasebs SemTxveviTi sididis gadaxras Tavisi maTemati-
kuri lodinidan. Tu   raime SemTxveviTi sididea, maSin nebismieri 0   ricxvi-

saTvis samarTliania utoloba:  
2/)|(|  DEP  anu 2(| | ) 1 /P E D        . 

 
did ricxvTa kanoni 

 

CebiSevis utoloba saSualebas iZleva davamtkicoT fundamenturi Sedegi, 
romelic safuZvlad udevs maTematikur statistikas – e. w. did ricxvTa kanoni. 
am Sedegis Tanaxmad SerCeviTi maxasiaTeblebi cdebis (eqsperimentebis) ricxvTa 
zrdisas uaxlovdeba Teoriul maxasiaTeblebs, rac saSualebas iZleva ama Tu im 
realuri movlenis albaTuri modelebis parametrebi SevafasoT cdebis mier mi-
Rebuli Sedegebis gamoyenebiT. 

ganmarteba. amboben, rom SemTxveviT sidideTa mimdevroba 1 2, ,...   akmayofi-

lebs did ricxvTa kanons, Tu nebismieri dadebiTi   ricxvisaTvis samarTliania 
Tanafardoba:  

1 2 1 2lim {| | } 1n n

n

E E E
P

n n

     




    
   . 

CebiSevis Teorema. Tu SemTxveviTi sidideebi 1 2, ,...   wyvil-wyvilad damouk-

idebelia ( iE   ) da arsebobs iseTi ricxvi C , rom iD C  , 1,2,...i  , maSin es mi-

mdevroba akmayofilebs did ricxvTa kanons. 

damtkiceba. aRvniSnoT: nnn /)( 21   . maSin cxadia, rom: 

nCnnCnCCCnDDDD

n

nn ///)(/)( 222
21 


  

jer

 . 

amitom, CebiSevis utolobis Tanaxmad, gvaqvs: 

1/1/1)|(| 22   nCDEP nnn , roca n ,  

anu samarTliania did ricxvTa kanoni. 

bernulis Teorema. Tu 1 2, ,...   wyvil-wyvilad damoukidebeli bernulis 

SemTxveviTi sidideebiaa ( kk
i ppkP  1)1(}{ , 1,0k ), maSin es mimdevroba akma-

yofilebs did ricxvTa kanons, kerZod:  

 p
n

P
n 

  21 , roca n . 

damtkiceba. rogorc cnobilia: ppEBern )( , )1()( pppDBern  . e. i. Sesrule-

bulia CebiSevis Teoremis pirobebi, sadac )1( ppC  . amitom, imis gaviTvaliswi-
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nebT, rom pnpppnEEEE

n

nn 



/)(/)( 21   
jer

 , CebiSevis Teoremis Tanaxm-

ad, davaskvniT, rom bernulis Teorema samarTliania.  
 

centraluri zRvariTi Teorema 
 

did ricxvTa kanoni ar ikvlevs SemTxveviT sidideTa jamis ganawilebis 
kanonis saxes. es sakiTxi Seiswavleba Teoremebis jgufSi, romlebsac centra-
luri zRvariTi Teorema ewodeba. es Teorema amtkicebs, rom SemTxveviT sidide-
Ta jamis ganawilebis kanoni, romelTagan calkeul Sesakrebs SeiZleba hqondes 
gansxvavebuli ganawileba, uaxlovdeba normalurs SesakrebTa sakmaod didi 
ricxvis SemTxvevaSi. amiT aixsneba normaluri ganawilebis kanonis uaRresad di-
di mniSvneloba praqtikul gamoyenebebSi. 

ganmarteba. amboben, rom SemTxveviT sidideTa mimdevroba 1 2, ,...   akmayofi-

lebs centralur zRvariT Teoremas, Tu samarTliania Tanafardoba:  

lim { } ( )n n

n
n

S ES
P x x

DS


   , 

sadac 
1

n

n k

k

S 


 , xolo )(x  aris standartuli normaluri ganawilebis funqcia. 

Teorema. Tu 1 2, ,...   – damoukidebeli SemTxveviTi sidideebis mimdevrobaa, 

erTidaigive ganawilebis kanoniT, maTematikuri lodiniT a  da dispersiiT σ2, ma-

Sin п-is usasrulod zrdisas standartizebuli 
1

n

n k

k

S 


  jamis ganawilebis ka-

noni uaxlovdeba standartul normalur ganawilebis kanons: 

)(}{lim xx
n

naS
P n

n




 
, 

sadac )(x  aris standartuli normaluri ganawilebis funqcia. 

 
muavr-laplasis lokaluri da integraluri Teorema 

 

muavr-laplasis lokaluri Teorema. muavr-laplasis integraluri Teoremis 

pirobebSi (anu cdaTa didi ricxvis SemTxvevaSi da roca 15np  ) )(kрn  -- 

albaToba imisa, rom А xdomileba п cdaSi moxdeba zustad k –jer, SeiZleba 
gamoiTvalos Semdegi formuliT: 

),(
1

)( x
npq

kpn   

sadac 
npq

npk
x


 , xolo 2

2

2

1
)(

x

ex





 . 

muavr-laplasis integraluri Teorema. Tu tardeba п damoukidebeli cda, 
romelTagan TiToeulSi А xdomilebis moxdenis albaTobaa р, maSin cdaTa didi 
ricxvis SemTxvevaSi, Tu amasTanave 15np  , samarTliania Tanafardoba: 

)()(}{
npq

npa

npq

npb
bSaP n





 , 
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sadac nS  – А xdomilebis moxdenaTa ricxvia п cdaSi, q = 1 – p, xolo )(x  ki 

standartuli normaluri ganawilebis funqciaa. 
 

სტატისტიკა 
populaciis SerCeviTi maxasiaTeblebi da maTi ganawilebis kanonebi 

 

SerCeviTi saSualo: 



n

i
ix

n
x

1

1
; SerCeviTi dispersia; 




n

i
xix

n
s

1
)(

1 22 ;  

Sesworebuli SerCeviTi dispersia:  
2 2' 2

1

1

1 1

n

i

i

n
s s x x

n n 

  
 

 . 

SerCeviTi standartuli gadaxra (Sesabamisad, Sesworebuli SerCeviTi sta-
ndartuli gadaxra) ewodeba ariTmetikul kvadratul fesvs SerCeviTi dispersi-

idan 2s s (Sesabamisad, Sesworebuli SerCeviTi dispersiidan 
2' 's s ). 

 
SerCeviTi asimetriis      
koeficienti 

SerCeviTi eqscesis 
koeficienti 

3

1

2 3

1

1
( )

1
( ( ) )

n

i

i

n

i

i

x x
n

a

x x
n














Ser  

4

1

2 4

1

1
( )

3
1

( ( ) )

n

i

i

n

i

i

x x
n

e

x x
n







 






Ser  

SerCeviTi korelaciis koeficienti ewodeba sidides: 

xy

x y

xy x y
r

s s


 ,     sadac   




n

i

ii yx
n

xy
1

1
; 

 
2

2

1

1 n

x x i

i

s s x x
n 

   ;  
2

2

1

1 n

y y i

i

s s y y
n 

   . 

Tu 1 2, ,..., nX X X  warmoadgens SerCevas normaluri populaciidan, 

2( , )iX N a   ( 1,2,...,i n ), maSin X  da 2S  (
2'S ) damoukidebeli SemTxveviTi sidide-

ebia da  

2( , / )X N a n ; )(22/
1

2)( n
n

i
aiX  


 ; 

'2
2

2

( 1)
( 1)

n S
n




  ; 

(0,1)
/

X a
Z N

n


  ; 

'
( 1)

/ 1 /

X a X a
T t n

S n S n

 
   


. 

 
ucnobi parametris Sefasebebi da maTi agebis meTodebi 

 

SerCevis nebismier 1( ) ( ,..., )n n nT X T X X  funqcias statistika (Sefaseba) ewod-

eba. wertilovani Sefasebis amocanaa moiZebnos iseTi statistika 1( ,..., )n nT X X , 

romlis SerCeviTi mniSvneloba 1( ,..., )n nT x x , garkveuli azriT, SeiZleba CaiTvalos 

ucnobi   parametris WeSmariti (realuri) mniSvnelobis miaxloebad (Sefasebad) 
da gamoyenebuli iqnas mis nacvlad. aseT statistikas (Sefasebas) wertilovani 
statistika (Sefaseba) ewodeba. 
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1( ) ( ,..., )n n nT X T X X  Sefasebas ewodeba Caunacvlebeli (anu gadauadgilebadi), 

Tu ( )E T X  .  

1( ) ( ,..., )n n nT X T X X  Sefasebas ewodeba Zalmosili (anu Zaldebuli), Tu 
P

nT


  ( nT  albaTobiT krebadia  -sken), roca n . 

Caunacvlebel Sefasebas ewodeba optimaluri (anu efeqturi), Tu mas sxva 
Caunacvlebel Sefasebebs Sori gaaCnia umciresi dispersia.  

maqsimaluri dasajerobis meTodi: vTqvaT, ( , )ip x   aris albaToba imisa, rom 

eqsperimentis Sedegad diskretuli   SemTxveviTi sidide miiRebs хi mniSvnelob-

as. maqsimaluri dasajerobis funqcia ewodeba   argumentis funqcias: L (х1, х2, …, 

хп;  ) = p(x1,  )p(x2,  )…p(xn,  ) ( ln L  funqcias maqsimaluri dasajerobis logariTmu-
li funqcia ewodeba). maqsimaluri dasajerobis Sefasebas uwodeben  -s im mniSv-
nelobas, sadac maqsimaluri dasajerobis funqcia (an rac igivea ln L ) aRwevs 
Tavis maqsimums. mis mosaZebnad saWiroa: 1). vipovoT warmoebuli ln /L   ; 2). gav-
utoloT warmoebuli nuls (miviRebT e. w. maqsimaluri dasajerobis logariTm-
ul gantolebas) da vipovoT kritikuli wertilebi; 3). vipovoT meore warmoebu-

li 2 2ln /L   ; Tu is uaryofiTia kritikul wertilSi, maSin es wertili – maqsi-
mumis wertilia. 

uwyveti SemTxveviTi sididis SemTxvevaSi, romlis f(x,  ) ganawilebis simkv-
rivis saxe cnobilia, magram igi Seicavs ucnob    parametrs, maqsimaluri dasaj-

erobis funqcias aqvs Semdegi saxe: 1 2 1 2( , ,..., ; ) ( , ) ( , ) ( , )n nL x x x f x f x f x      . ucnobi 

parametris maqsimaluri dasajerobis Sefasebis sapovnelad unda CavataroT igi-
ve procedurebi, rac diskretul SemTxvevaSi. 

momentTa meTodi: momentTa meTodi dafuZnebulia im garemoebaze, rom sawy-
isi da centraluri empiriuli (SerCeviTi) momentebi warmoadgenen Sesabamisi sa-
wyisi da centraluri Teoriuli momentebis Zalmosil Sefasebebs. amitom ama Tu 
im Sefasebis misaRebad Teoriuli momentebi unda gavutoloT imave rigis Sesab-
amis empiriul momentebs da amovxsnaT miRebuli gantoleba an gantolebaTa sis-
tema.  

miTiTeba! 1  saimedoobis nebismieri ndobis interva-
lis asagebad gamoiyeneba erTidaigive principi: ucnobi para-
metris Semcveli garkveuli standartuli ganawilebisaTvis 
iwereba intervali, romelSic moxvedris albaTobaa 1 , xo-
lo sazRvaria (an sazRvrebia)Yam ganawilebis kritikuli we-
rtili (an wertilebi) da iqidan amoixsneba ucnobi paramet-
ri (ra Tqma unda utolobis saxiT). 

  
ndobis intervali normaluri populaciis saSualosaTvis  

cnobili dispersiis SemTxvevaSi 
 

1  saimedoobis (  mniSvnelovnebis donis mqone) ndobis intervals norm-
aluri populaciis saSualosaTvis cnobili dispersiis SemTxvevaSi aqvs saxe: 

),( 2/2/
n

zx
n

zx


  ,           (1) 
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sadac x  _ SerCeviTi saSualoa, n  aris SerCevis moculoba,   _ populaciis 

standartuli gadaxraa, xolo 2/z  _ standartuli normaluri ganawilebis zeda 

2/ -kritikuli wertilia. 
 SerCevis minimaluri moculoba, romelic uzrunvelyofs mocemul 1  
saimedoobas da l  sizustes: 

1])[( 2
2/ 

l
zn


 . 

rogorc cnobilia, normaluri ),( 2aN populaciisaTvis, cnobili dispers-

iis SemTxvevaSi 
n

aX

/


-s gaaCnia standartuli normaluri ganawileba 

( )1,0(
/

N
n

aX





). standartuli normaluri ganawilebis zeda 2/ -kritikuli wer-

tilis ganmartebis Tanaxmad 2/}
/

{ 2/ 


 


z
n

aX
P , xolo )1,0(N -is simetriulobis 

gamo 2/}
/

{ 2/ 


 


z
n

aX
P . Sesabamisad, 


 


 1}

/
{ 2/2/ z

n

aX
zP . es ukanaskneli 

tolfasia Tanafardobis  


  1}{ 2/2/
n

zXa
n

zXP , rac imas niSnavs, 

rom (1) saZiebeli ndobis intervalia.  
 

ndobis intervali normaluri populaciis saSualosaTvis  
ucnobi dispersiis SemTxvevaSi 

 
1  saimedoobis (  mniSvnelovnebis donis mqone) ndobis intervals norm-

aluri populaciis saSualosaTvis ucnobi dispersiis SemTxvevaSi aqvs saxe: 

),(
'

2/,1

'

2/,1
n

s
tx

n

s
tx nn    ,           (1) 

sadac n  aris SerCevis moculoba, 's  aris Sesworebuli SerCeviTi standartuli 

gadaxra _ 






n

i

i xx
n

s
1

2' )(
1

1
 (romelSic x  SerCeviTi saSualoa _ 

n

xx
x n
 1 ), 

xolo 2/,1nt   aris Tavisuflebis  1n  xarisxis mqone stiudentis ganawilebis 

zeda 2/ -kritikuli wertili. 

 rogorc cnobilia, normaluri ),( 2aN populaciisaTvis, ucnobi dispersiis 

SemTxvevaSi 
nS

aX

/'


-s gaaCnia stiudentis ganawileba Tavisuflebis   xarisxiT 

1n  ( )1(
/'




nt
nS

aX
). stiudentis ganawilebis zeda 2/ -kritikuli wertilis ga-

nmartebis Tanaxmad 2/}
/

{ 2/,1'
 


nt

nS

aX
P , xolo )1( nt -is simetriulobis gamo 

2/}
/

{ 2/,1'
 


nt

nS

aX
P . Sesabamisad,  


  1}

/
{ 2/,1'2/,1 nn t

nS

aX
tP . es ukanaskne-
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li tolfasia Tanafardobis     1}{
'

2/,1

'

2/,1
n

S
tXa

n

S
tXP nn , rac imas 

niSnavs, rom (1) saZiebeli ndobis intervalia.  
 

ndobis intervali normaluri populaciis dispersiisaTvis  
cnobili saSualos SemTxvevaSi  

                       
1  saimedoobis (  mniSvnelovnebis donis mqone) ndobis intervals norm-

aluri populaciis dispersiisaTvis cnobili saSualos SemTxvevaSi aqvs saxe: 

                       )

)(

,

)(

(
2

2/1,

1

2

2

2/,

1

2

  



 

n

n

i

i

n

n

i

i axax

,                     (1)  

sadac n  aris SerCevis moculoba, a  populaciis saSualoa, xolo 2

2/, n
  (Sesaba-

misad 
2

2/1,  n ) aris Tavisuflebis  n  xarisxis mqone xi-kvadrat ganawilebis zeda 

2/  (Sesabamisad, 2/1  ) kritikuli wertili. 

rogorc cnobilia, normaluri ),( 2aN populaciisaTvis, cnobili saSual-

os SemTxvevaSi 2

1

2 /)( 



n

i

i aX -s gaaCnia xi-kvadrat ganawileba Tavisuflebis xar-

isxiT n  ( )(/)( 22

1

2 naX
n

i

i  


). amitom )(2 n  ganawilebis zeda 2/ -kritikuli 

wertilis ( 2

2/, n ) ganmartebis Tanaxmad: 2/}/)({ 2

2/,

2

1

2   


n

n

i

i aXP , aseve  

2/}/)({ 2

2/1,

2

1

2    



 n

n

i

i aXP .  Sesabamisad,   


 1}/)({ 2

2/,

2

1

22

2/1, n

n

i

in aXP . 

an rac igivea    



 1}/)(/)({ 2

2/1,

1

222

2/,

1

2

n

n

i

in

n

i

i aXaXP . es ki imas niSnavs, 

rom (1) saZiebeli ndobis intervalia.  

  
ndobis intervali normaluri populaciis dispersiisaTvis  

ucnobi saSualos SemTxvevaSi  
                       

1  saimedoobis (  mniSvnelovnebis donis mqone) ndobis intervals norm-
aluri populaciis dispersiisaTvis ucnobi saSualos SemTxvevaSi aqvs saxe: 

                        
'2 '2

2 2

1, / 2 1,1 / 2

( 1) ( 1)
,

n n

n s n s

    

  
  
 

,                     (1)  

sadac n  aris SerCevis moculoba, 2's  aris Sesworebuli SerCeviTi dispersia _ 








n

i

i xx
n

s
1

22' )(
1

1
 (romelSic x  SerCeviTi saSualoa _ 

n

xx
x n
 1 ), xolo 

2

2/,1 n   (Sesabamisad 
2

2/1,1  n ) aris Tavisuflebis  1n  xarisxis mqone xi-kvadrat 

ganawilebis zeda 2/  (Sesabamisad, 2/1  )-kritikuli wertili. 
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rogorc cnobilia, normaluri ),( 2aN populaciisaTvis, ucnobi saSualos 

SemTxvevaSi 
2

2')1(



nSn 
-s gaaCnia xi-kvadrat ganawileba Tavisuflebis xarisxiT 

1n  ( )1(
)1( 2

2

2'




n
Sn n 


). amitom )1(2 n  ganawilebis zeda 2/ -kritikuli werti-

lis ( 2

2/,1 n ) ganmartebis Tanaxmad: 2/}
)1(

{ 2

2/,12

2'




 


n
nSn

P , aseve  

2/}
)1(

{ 2

2/1,12

2'




 


n
nSn

P .  Sesabamisad, 


  


  1}
)1(

{ 2

2/,12

2'
2

2/1,1 nn

Sn
P . es ukan-

askneli tolfasia Tanafardobis 



 









1}
)1()1(

{
2

2/1,1

2'
2

2

2/,1

2'

nn

SnSn
P , rac imas niSn-

avs, rom (1) saZiebeli ndobis intervalia.   
 

asimptoturi ndobis intervali bernulis sqemaSi 
 

1  saimedoobis (  mniSvnelovnebis donis mqone) asimptotur ndobis 
intervals bernulis sqemaSi ucnobi p  albaTobisaTvis (proporciisaTvis) aqvs 
saxe: 

)
)1(

,
)1(

( 2/2/
n

ww
zw

n

ww
zw nn

n

nn

n





  ,         (1) 

sadac n  aris SerCevis moculoba, nw  aris fardobiTi sixSire ( /n nw S n , sadac 

1

n

n i

i

S X


  – warmatebaTa raodenobaa n  damoukidebel cdaSi ( 1iX  , Tu i -ur cda-

Si moxda warmateba, da 0iX  , Tu i -ur cdaSi moxda marcxi). 2/z  _ standartu-

li normaluri ganawilebis zeda 2/ -kritikuli wertili. 
SerCevis minimaluri moculoba, romelic uzrunvelyofs mocemul 1  

saimedoobas da l  sizustes: 

1])
)1(

[( 2
2/ 




l

ww
zn

nn
 . 

 Tu nw  ara gvaqvs, maSin mis rolSi viRebT 0.5-s ( 5.0nw ) da viTvliT: 

1])
5.0

[( 2
2/ 

l
zn  . 

rogorc cnobilia, centraluri zRvariTi Teoremis Tanaxmad 
npp

pwn

/)1( 


 

normaluradaa ganawilebuli nulovani saSualoTi da erTeulovani dispersiiT. 
radgan statistikis mniSvnelSic Sedis Sesafasebeli p  parametri, iyeneben 

gamartivebul midgomas – mniSvnelSi p  parametrs cvlian misi nw  SefasebiT. 

maSin  gveqneba, rom )1,0(
/)1(

..

N
nww

pw sa

nn

n 



.  amitom )1,0(N  ganawilebis zeda 2/ -

kritikuli wertilis ( 2/z ) ganmartebis Tanaxmad: 2/}
/)1(

{ 2/  



z

nww

pw
P

nn

n , 



ალბათურ–სტატისტიკური მცირე ცნობარი 

  24 

o.furTuxia – 9 aprili 2017 weli 
 

aseve  2/}
/)1(

{ 2/  



z

nww

pw
P

nn

n .  Sesabamisad,  



 1}

/)1(
{ 2/2/ z

nww

pw
zP

nn

n . 

es ukanaskneli tolfasia Tanafardobis 

 





 1}
)1()1(

{ 2/2/
n

ww
zwp

n

ww
zwP nn

n

nn

n , rac imas niSnavs, rom (1) 

saZiebeli ndobis intervalia.    
 

miTiTeba! nebismieri hipoTezis Semowmebisas kritiku-
li aris dadgena xdeba erTidaigive sqemiT: I) alternatiuli 
hipoTeza gansazRvravs kritikuli aris saxes (kerZod, is ar-
is ],( krx , ),[],(  kr.2kr.1 xx  an ),[ krx  saxis Sesabamisad, 

imis mixedviT alternativa marcxena calmxrivia, ormxrivia 
Tu marjvena calmxrivia); II) kritikuli wertili (wertile-
bi) gamoiTvleba I gvaris Secdomis ganmartebis safuZvelze 
kriteriumis statistikis zeda kritikuli wertilis saSua-
lebiT. 

  
hipoTezis Semowmeba normaluri ganawilebis maTematikuri lodinis   
Sesaxeb cnobili dispersiis SemTxvevaSi, kriteriumi ormxrivia 

 

populacia normaluria ),( 2 aN , 2D   cnobilia, E  ucnobia. ZiriTa-

di hipoTeza: 0 0:H E a  , alternatiuli hipoTeza: 01 : aEH  . kriteriumis sta-

tistika da misi ganawilebis kanoni: 0 (0,1)
/

X a
Z N

n


  . mniSvnelovnebis done:  . 

kritikuli wertilebi: 2/.. zVC   (sadac 2/z  _ standartuli normaluri ganawi-

lebis zeda 2/ -kritikuli wertilia). kritikuli are: C.R. = ),[],( 2/2/   zz . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi X -is 

mniSvneloba gansxvavebuli iqneba 0a -sgan, Sesabamisad, Z -is dakvirvebuli mniSv-

neloba SeiZleba gadaixaros nulidan rogorc marjvniv, ise marcxniv da vin-
aidan kritikuli are warmoadgens alternatiuli hipoTezis miRebis ares, gasag-
ebia, rom ( )1,0(N -is simetriulobis gaTvaliswinebiT) is unda iyos ormxrivi sim-

etriuli intervali C.R. = ),[],(  krkr xx .  I gvaris Secdomis ganmartebis Ta-

naxmad )|(2)|..()|( 0001 HxZPHRCZPHHP kr , anu 2/)|( 0  HxZP kr , rac 

zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/zx kr , anu C.R. = 

),[],( 2/2/   zz .  
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hipoTezis Semowmeba normaluri ganawilebis maTematikuri lodinis 

Sesaxeb cnobili dispersiis SemTxvevaSi, kriteriumi marjvena (Sesabamisad, 
marcxena) calmxrivia 

 

populacia normaluria ),( 2 aN , 2D   cnobilia, E  ucnobia. ZiriT-

adi hipoTeza: 0 0:H E a  , alternatiuli hipoTeza: 011 : aaEH   (Sesabamisad, 

011 : aaEH  ). kriteriumis statistika da misi ganawilebis kanoni: 

0 (0,1)
/

X a
Z N

n


  . mniSvnelovnebis done:  . kritikuli wertili: zVC ..  (Sesa-

bamisad, zVC .. ). aq z  _ standartuli normaluri ganawilebis zeda  -kriti-

kuli wertilia. kritikuli are: C.R. = ),[ z  (Sesabamisad, C.R. = ],( z ). 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi X -is 

mniSvneloba axlos iqneba 1a -TTan, romelic metia (Sesabamisad, naklebia) 0a -ze, 

amitom Z -is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv 
(Sesabamisad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli 
hipoTezis miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, 

marcxena) calmxrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvaris 

Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0001 HxZPHRCZPHHP kr , anu  )|( 0HxZP kr  

(Sesabamisad, )()|()|..()|( 0001 krkr xHxZPHRCZPHHP  ), rac zeda 

kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom zx kr  (Sesabamisad, 

zx  kr ), anu C.R. = ),[ z  (Sesabamisad, C.R. = ],( z ).  

SerCevis minimaluri moculoba, romlisTvisac pirveli gvaris Secdomis 
albaTobaa  , xolo II gvaris Secdomis albaToba naklebia  –ze:  

1])/()([ 2
01

22  aazzn  . 

 

 
hipoTezis Semowmeba normaluri ganawilebis maTematikuri lodinis 
Sesaxeb ucnobi dispersiis SemTxvevaSi, kriteriumi ormxrivia  

 

populacia normaluria ),( 2 aN , D  ucnobia, E  ucnobia. ZiriTadi hi-

poTeza: 0 0:H E a  , alternatiuli hipoTeza: 01 : aEH  . kriteriumis statistika 

da misi ganawilebis kanoni: )1(
/'

0 


 nt
nS

aX
T . mniSvnelovnebis done:  . 

kritikuli wertilebi: 2/,1..  ntVC  (sadac 2/,1nt  _ Tavisuflebis 1n  xarisxis 

mqone stiudentis ganawilebis zeda 2/ -kritikuli wertilia). kritikuli are: 

C.R. = ),[],( 2/,12/,1    nn tt .  
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gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 
0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi X -is 

mniSvneloba gansxvavebuli iqneba 0a -sgan, Sesabamisad, T -s dakvirvebuli mniSv-

neloba SeiZleba gadaixaros nulidan rogorc marjvniv, ise marcxniv da vin-
aidan kritikuli are warmoadgens alternatiuli hipoTezis miRebis ares, gasag-
ebia, rom (stiudentis ganawilebis simetriulobis gaTvaliswinebiT) is unda 

iyos ormxrivi simetriuli intervali C.R. = ),[],(  krkr xx .  I gvaris Secdomis 

ganmartebis Tanaxmad )|(2)|..()|( 0001 HxTPHRCTPHHP kr , anu 

2/)|( 0  HxTP kr , rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, 

rom 2/,1 ntxkr , anu C.R. = ),[],( 2/,12/,1    nn tt .  

 
hipoTezis Semowmeba normaluri ganawilebis maTematikuri lodinis 

Sesaxeb ucnobi dispersiis SemTxvevaSi, kriteriumi marjvena (Sesabamisad, 
marcxena) calmxrivia 

 

populacia normaluria ),( 2 aN , D  ucnobia, E  ucnobia. ZiriTadi hi-

poTeza: 0 0:H E a  , alternatiuli hipoTeza: 011 : aaEH   (Sesabamisad, 

011 : aaEH  ). kriteriumis statistika da misi ganawilebis kanoni: 

)1(
/'

0 


 nt
nS

aX
T . mniSvnelovnebis done:  . kritikuli wertili: ,1..  ntVC  (Sesa-

bamisad, ,1..  ntVC ). aq ,1nt  _ Tavisuflebis 1n  xarisxis mqone stiudentis 

ganawilebis zeda  -kritikuli wertilia. kritikuli are: C.R. = ),[ ,1  nt  

(Sesabamisad, C.R. = ],( ,1 nt ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi X -is 

mniSvneloba axlos iqneba 1a -TTan, romelic metia (Sesabamisad, naklebia) 0a -ze, 

amitom T -s dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv 
(Sesabamisad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli 
hipoTezis miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, 

marcxena) calmxrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I 

gvaris Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0001 HxTPHRCTPHHP kr , anu  )|( 0HxTP kr  

(Sesabamisad, )()|()|..()|( 0001 krkr xFHxTPHRCTPHHP T  ), rac zeda kri-

tikuli wertilis ganmartebis Tanaxmad niSnavs, rom ,1 ntxkr  (Sesabamisad, 

,1 ntxkr ), anu C.R. = ),[ ,1  nt  (Sesabamisad, C.R. = ],( ,1 nt ).  
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hipoTezis Semowmeba normaluri populaciis dispersiisaTvis cnobili saS-

ualos SemTxvevaSi, kriteriumi ormxrivia 
 

populacia normaluria ),( 2 aN , D  ucnobia, aE   cnobilia. ZiriTa-

di hipoTeza: 2

0 0:H D  , alternatiuli hipoTeza: 2

1 0:H D  . kriteriumis stati-

stika da misi ganawilebis kanoni: )(/)( 22

0

1

22 naX
n

i

i  


. mniSvnelovnebis do-

ne:  . kritikuli wertilebi: 2

2/1,..   nVC  da 2

2/, n  , sadac 2

2/, n  _ Tavisuflebis 

n  xarisxis mqone xi kvadrat ganawilebis zeda 2/ -kritikuli wertilia. 

kritikuli are: C.R. = ),[],0( 2

2/,

2

2/1,    nn . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
kritikuli aris dadgena: radganac SerCeviTi dispersia (cnobili saSual-

os SemTxvevaSi) dispersiis Caunacvlebeli Sefasebaa, SerCeviTi dispersiis mniS-

vnelovani gadaxra 2

0 -sgan metyvelebs alternatiuli hipoTezis sasargeblod. 

vinaidan kritikuli are warmoadgens alternatiuli hipoTezis miRebis ares, ga-
sagebia, rom is unda iyos Semdegi saxis intervali C.R. = C.R. 1   C.R. 2 = 

),[],0(  2 kr,1 kr, xx . kritikul wertilebs arCeven ise, rom  am areebSi moxvedris 

albaTobebi toli iyos 2/ -is. I gvaris Secdomis ganmartebis Tanaxmad 

)|..()|..()|..()|( 02

2

01

2

0

2

01 HRCPHRCPHRCPHHP   . 

amasTanave,  

)|(1)|..(2/ 0
2

01
2 HxPHRCP 1 kr,  , anu 2/1)|( 0

2   HxP 1 kr,  

da                      )|()|..(2/ 0

2

02

2 HxPHRCP 2 kr,  , 

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2

2/1,   nx 1 kr,  

da 2

2/,nx 2 kr, , anu  C.R. = ),[],0( 2
2/,

2
2/1,


 


nn

. 

SeniSvna: 2
00 :  DH  hipoTezis samarTlianobis SemTxvevaSi SerCeviTi dis-

persia 



n

i
i aX

n 1

2)(
1

 axlosaa 2
0 -Tan. Sesabamisad, 2

0
1

2 /)( 



n

i
i aX     axlosaa n -Tan. 

amitom alternatiuli hipoTezis samarTlianobis SemTxvevaSi kriteriumis sta-

tistika 2
0

1

2 /)( 



n

i
i aX    gadaixreba n -sgan.    

 
hipoTezis Semowmeba normaluri populaciis dispersiisaTvis cnobili saSual-

os SemTxvevaSi, kriteriumi marjvena (Sesabamisad, marcxena) calmxrivia 
 

populacia normaluria ),( 2 aN , D  ucnobia, aE   cnobilia. ZiriTadi hi-

poTeza: 2

0 0:H D  , alternatiuli hipoTeza: 2
0

2
11 :  DH  (Sesabamisad, 

2
0

2
11 :  DH ). kriteriumis statistika da misi ganawilebis kanoni: 
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)(/)( 22

0

1

22 naX
n

i

i  


. mniSvnelovnebis done:  . kritikuli wertili: 

2

,.. nVC    (Sesabamisad, 2

1,  n
), sadac 2

, n
 _ Tavisuflebis n  xarisxis mqone xi 

kvadrat ganawilebis zeda  -kritikuli wertilia. kritikuli are: C.R. = 

),[ 2

, n  (Sesabamisad, C.R. = ],0( 2

1,  n ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
kritikuli aris dadgena: radganac SerCeviTi dispersia (cnobili saSual-

os SemTxvevaSi) dispersiis Caunacvlebeli Sefasebaa, SerCeviTi dispersiis mniS-

vnelovani gadaxra marjvniv (Sesabamisad, marcxniv) 2

0 -sgan metyvelebs alterna-

tiuli hipoTezis sasargeblod. vinaidan kritikuli are warmoadgens alternati-
uli hipoTezis miRebis ares, gasagebia, rom is unda iyos Semdegi saxis interva-

li C.R. = ),[ krx  ( Sesabamisad, C.R. =  ],0( krx ). I gvaris Secdomis ganmartebis Ta-

naxmad 

)|()|..()|( 0

2

0

2

01 HxPHRCPHHP kr   

(Sesabamisad, )|(1)|0()|..()|( 0

2

0

2

0

2

01 HxPHxPHRCPHHP krkr   , 

anu    1)|( 0

2 HxP kr ). rac zeda kritikuli wertilis ganmartebis Tanaxmad 

niSnavs, rom 2

,nx kr  (Sesabamisad, 2

1,   nxkr ), anu C.R. = ),[ 2

, n  (Sesabamisad, C.R. 

= ],0( 2

1,  n ).  

 
hipoTezis Semowmeba normaluri populaciis dispersiisaTvis ucnobi saS-

ualos SemTxvevaSi, kriteriumi ormxrivia 
 

populacia normaluria ),( 2 aN , D  ucnobia, E  ucnobia. ZiriTadi hi-

poTeza: 2

0 0:H D  , alternatiuli hipoTeza: 2

1 0:H D  . kriteriumis statistika 

da misi ganawilebis kanoni: )1(
)1( 2

2

0

2'
2 


 n

Sn n 


 . mniSvnelovnebis done:  . 

kritikuli wertilebi: 2

2/1,1..   nVC  da 2

2/,1 n  (aq 2

2/,1 n  _ Tavisuflebis 1n  

xarisxis mqone xi kvadrat ganawilebis zeda 2/ -kritikuli wertilia). 

kritikuli are: C.R. = ),[],0( 2

2/,1

2

2/1,1     nn . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
kritikuli aris dadgena: radganac Sesworebuli SerCeviTi dispersia 

(ucnobi saSualos SemTxvevaSi) dispersiis Caunacvlebeli Sefasebaa, 

Sesworebuli SerCeviTi dispersiis mniSvnelovani gadaxra 2

0 -sgan metyvelebs 

alternatiuli hipoTezis sasargeblod. vinaidan kritikuli are warmoadgens 
alternatiuli hipoTezis miRebis ares, gasagebia, rom is unda iyos Semdegi 

saxis intervali C.R. = C.R. 1   C.R. 2 = ),[],0(  2 kr,1 kr, xx . kritikul wertilebs 

arCeven ise, rom  am areebSi moxvedris albaTobebi toli iyos 2/ -is. I gvaris 
Secdomis ganmartebis Tanaxmad 
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)|..()|..()|..()|( 02

2

01

2

0

2

01 HRCPHRCPHRCPHHP   . 

amasTanave,         

)|(1)|..(2/ 0
2

01
2 HxPHRCP 1 kr,  , anu 2/1)|( 0

2   HxP 1 kr,  

da                    )|()|..(2/ 0

2

02

2 HxPHRCP 2 kr,  , 

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2

2/1,1   nx 1 kr,  

da 2

2/,1  nx 2 kr, , anu C.R. = ),[],0( 2

2/,1

2

2/1,1     nn .  

SeniSvna: 2
00 :  DH  hipoTezis samarTlianobis SemTxvevaSi Sesworebuli 

SerCeviTi dispersia 





n

i
i XX

n 1

2)(
1

1
 axlosaa 2

0 -Tan. Sesabamisad, 

2
0

2'
2
0

1

2 )1(
/)(


 n

n

i
i

Sn
XX





    axlosaa )1( n -Tan. amitom alternatiuli hipoTezis sa-

marTlianobis SemTxvevaSi kriteriumis statistika 
2
0

2')1(



nSn 
   gadaixreba )1( n -

sgan.    
 
hipoTezis Semowmeba normaluri populaciis dispersiisaTvis ucnobi saSualos 

SemTxvevaSi, kriteriumi marjvena (Sesabamisad, marcxena) calmxrivia 
 

populacia normaluria ),( 2 aN , D  ucnobia, E  ucnobia. ZiriTadi hi-

poTeza: 2

0 0:H D  , alternatiuli hipoTeza: 2
0

2
11 :  DH  (Sesabamisad, 

2
0

2
11 :  DH ). kriteriumis statistika da misi ganawilebis kanoni: 

)1(
)1( 2

2

0

2'
2 


 n

Sn n 


 . mniSvnelovnebis done:  . kritikuli wertili: 2

,1..   nVC   

(Sesabamisad, 2

1,1  n ), sadac 2

,1 n  _ Tavisuflebis 1n  xarisxis mqone xi 

kvadrat ganawilebis zeda  -kritikuli wertilia. kritikuli are: C.R. = 

),[ 2

,1  n  (Sesabamisad, C.R. = ],0( 2

1,1  n ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
kritikuli aris dadgena: radganac Sesworebuli SerCeviTi dispersia (ucn-

obi saSualos SemTxvevaSi) dispersiis Caunacvlebeli Sefasebaa, Sesworebuli 

SerCeviTi dispersiis mniSvnelovani gadaxra marjvniv (Sesabamisad, marcxniv) 2

0 -

sgan metyvelebs alternatiuli hipoTezis sasargeblod. vinaidan kritikuli are 
warmoadgens alternatiuli hipoTezis miRebis ares, gasagebia, rom is unda iyos 

Semdegi saxis intervali C.R. = ),[ krx  ( Sesabamisad, C.R. =  ],0( krx ). I gvaris 

Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0

2

0

2

01 HxPHRCPHHP kr   

(Sesabamisad, )|(1)|0()|..()|( 0

2

0

2

0

2

01 HxPHxPHRCPHHP krkr   , 

anu    1)|( 0

2 HxP kr ). rac zeda kritikuli wertilis ganmartebis Tanaxmad 
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niSnavs, rom 2

,1  nxkr  (Sesabamisad, 2

1,1   nxkr ), anu C.R. = ),[ 2

,1  n  (Sesabamisad, 

C.R. = ],0( 2

1,1  n ).  

 
hipoTezaTa Semowmeba bernulis sqemaSi, kriteriumi ormxrivia 

 
populacia bernulisaa ucnobi  p  albaTobiT. ZiriTadi hipoTeza: 

00 : ppH  , alternatiuli hipoTeza: 01 : ppH  . kriteriumis statistika da misi 

ganawilebis kanoni: )1,0(
/)1(

..

00

0 N
npp

pw
Z

sa
n 



 . aq /n nw S n , sadac 

1

n

n i

i

S X


  ( 1iX  , 

Tu i -ur cdaSi moxda warmateba, da 0iX  , Tu i -ur cdaSi moxda marcxi). mniSv-

nelovnebis done:  . kritikuli wertilebi: 2/.. zVC   ( 2/z  _ standartuli nor-

maluri ganawilebis zeda 2/ -kritikuli wertilia). kritikuli are: C.R. = 

),[],( 2/2/   zz . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi nw -is 

mniSvneloba gansxvavebuli iqneba 0p -sgan, Sesabamisad, Z -is dakvirvebuli mniSv-

neloba SeiZleba gadaixaros nulidan rogorc marjvniv, ise marcxniv da vin-
aidan kritikuli are warmoadgens alternatiuli hipoTezis miRebis ares, gasag-
ebia, rom ( )1,0(N -is simetriulobis gaTvaliswinebiT) is unda iyos ormxrivi sim-

etriuli intervali C.R. = ),[],(  krkr xx .  I gvaris Secdomis ganmartebis Ta-

naxmad )|(2)|..()|( 0001 HxZPHRCZPHHP kr , anu 2/)|( 0  HxZP kr  rac 

zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/zx kr , anu C.R. = 

),[],( 2/2/   zz .  

 
hipoTezaTa Semowmeba bernulis sqemaSi, kriteriumi marjvena (Sesabamisad, 

marcxena) calmxrivia 
 

populacia bernulisaa ucnobi  p  albaTobiT. ZiriTadi hipoTeza: 

00 : ppH  . alternatiuli hipoTeza: 011 : pppH   (Sesabamisad, 011 : pppH  ). 

kriteriumis statistika da misi ganawilebis kanoni: )1,0(
/)1(

..

00

0 N
npp

pw
Z

sa
n 



 . aq 

/n nw S n , sadac 
1

n

n i

i

S X


  ( 1iX  , Tu i -ur cdaSi moxda warmateba, da 0iX  , Tu 

i -ur cdaSi moxda marcxi). mniSvnelovnebis done:  . kritikuli wertili: 

zVC ..  (Sesabamisad, zVC .. ), sadac z  _ standartuli normaluri ganawileb-

is zeda  -kritikuli wertilia. kritikuli are: C.R. = ),[ z  (Sesabamisad, C.R. = 

],( z ). 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
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kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi nw -is 

mniSvneloba axlos iqneba 1p -TTan, romelic metia (Sesabamisad, naklebia) 0p -ze, 

amitom Z -is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv 
(Sesabamisad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli 
hipoTezis miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, 

marcxena) calmxrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvar-

is Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0001 HxZPHRCZPHHP kr , anu  )|( 0HxZP kr   (Sesabamis-

ad, )()|()|..()|( 0001 krkr xHxZPHRCZPHHP  ), rac zeda kritikuli 

wertilis ganmartebis Tanaxmad niSnavs, rom zx kr  (Sesabamisad, zx  kr ), anu 

C.R. = ),[ z  (Sesabamisad, C.R. = ],( z ). 

 
hipoTezis Semowmeba ori damoukidebeli normaluri populaciis  

saSualosaTvis cnobili dispersiebis SemTxvevaSi, kriteriumi ormxrivia 
  

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   (an orive SerCevis moc-

uloba 30 ) da damoukidebeli, 2

1  da 2

2  cnobilia. 1,..., nX X  da 1,..., mY Y  ori Se-

rCevaa Sesabamisad   da   populaciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a  . 

alternatiuli hipoTeza: 1 1 2: 0H a a  . kriteriumis statistika da misi 

ganawilebis kanoni: 1 2

2 2

1 2

( ) ( )
(0,1)

/ /

n mX Y a a
Z N

n m 

  
 


. mniSvnelovnebis done:  . 

kritikuli wertilebi: 2/.. zVC   ( 2/z  _ standartuli normaluri ganawilebis 

zeda 2/ -kritikuli wertilia). kritikuli are: C.R. = ),[],( 2/2/   zz .  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)()( 21 aaYX mn  -is mniSvneloba gansxvavebuli iqneba nulisagan, Sesabamisad, 

Z -is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan rogorc marjvn-
iv, ise marcxniv da vinaidan kritikuli are warmoadgens alternatiuli hipoT-
ezis miRebis ares, gasagebia, rom ( )1,0(N -is simetriulobis gaTvaliswinebiT) is 

unda iyos ormxrivi simetriuli intervali C.R. = ),[],(  krkr xx .  I gvaris 

Secdomis ganmartebis Tanaxmad 

)|(2)|..()|( 0001 HxZPHRCZPHHP kr , anu 2/)|( 0  HxZP kr , 

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/zx kr , anu 

C.R. = ),[],( 2/2/   zz .  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 

2 2 2 2

/2 1 2 1 2 /2 1 2( ) / / ( ) / /n nm m
x y z n m a a x y z n m             . 

 
hipoTezis Semowmeba ori damoukidebeli normaluri populaciis  
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saSualosaTvis cnobili dispersiebis SemTxvevaSi, kriteriumi marjvena 
(Sesabamisad, marcxena) calmxrivia.  

 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   (an orive SerCevis moc-

uloba 30 ) da damoukidebeli, 2

1  da 2

2  cnobilia. 1,..., nX X  da 1,..., mY Y  ori Se-

rCevaa Sesabamisad   da   populaciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a   

(Sesabamisad, 0 1 2: 0H a a  ). alternatiuli hipoTeza: 1 1 2: 0H a a   (Sesabamisad, 

1 1 2: 0H a a  ).  kriteriumis statistika da misi ganawilebis kanoni: 

1 2

2 2

1 2

( ) ( )
(0,1)

/ /

n mX Y a a
Z N

n m 

  
 


. mniSvnelovnebis done:  . kritikuli wertili: 

zVC ..  (Sesabamisad, zVC .. ), sadac 


z  _ standartuli normaluri ganawi-

lebis zeda  -kritikuli wertilia. kritikuli are: C.R. = ),[ z  (Sesabamisad, 

C.R. = ],( z ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)( mn YX  -is mniSvneloba meti (Sesabamisad, naklebi) iqneba )( 21 aa  -ze, amitom, Z -

is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv (Sesabamis-
ad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, marcxena) calm-

xrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvaris Secdomis 

ganmartebis Tanaxmad )|()|..()|( 0001 HxZPHRCZPHHP kr , anu 

 )|( 0HxZP kr  (Sesabamisad,  

)()|()|..()|( 0001 krkr xHxZPHRCZPHHP  ), rac zeda kritikuli 

wertilis ganmartebis Tanaxmad niSnavs, rom zx kr  (Sesabamisad, zx  kr ), anu 

C.R. = ),[ z  (Sesabamisad, C.R. = ],( z ).  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 

2 2 2 2

/2 1 2 1 2 /2 1 2( ) / / ( ) / /n nm m
x y z n m a a x y z n m             . 

 
hipoTezis Semowmeba ori damoukidebeli normaluri populaciis  
saSualosaTvis toli magram ucnobi dispersiebis SemTxvevaSi,  

kriteriumi ormxrivia 
 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, 
2 2 2

1 2     ucnobia.  1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabamisad   da   popu-

laciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a  , alternatiuli hipoTeza: 

1 1 2: 0H a a  . kriteriumis statistika da misi ganawilebis kanoni: 

)2(
/1/1

)()(
'

,

21 



 mnt

mnS

aaYX
T

mn

mn
, sadac 


 ])1()1[(

2

1 2'
2

2'
1

2'
, SmSn

mn
S mn   
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])()([
2

1

1

2

1

2 






m

i

mi

n

i

ni YYXX
mn

, )2()2( 2

2

2'
,

 mn
S

mn
mn




. mniSvnelovnebis 

done:  . kritikuli wertilebi: 2/,2..  mntVC  ( 2/,2 mnt  _ Tavisuflebis 2mn  

xarisxis mqone stiudentis ganawilebis zeda 2/ -kritikuli wertilia). kriti-

kuli are: C.R. = ),[],( 2/,22/,2    mnmn tt . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

 )( mn YX  )( 21 aa  -is mniSvneloba gansxvavebuli iqneba nulisagan, Sesabamisad, 

T -s dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan rogorc marjvniv, 
ise marcxniv da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom (stiudentis ganawilebis simetriulobis 
gaTvaliswinebiT) is unda iyos ormxrivi simetriuli intervali C.R. = 

),[],(  krkr xx .  I gvaris Secdomis ganmartebis Tanaxmad 

)|(2)|..()|( 0001 HxTPHRCTPHHP kr , anu 2/)|( 0  HxTP kr , 

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/,2  mntxkr , 

anu C.R. = ),[],( 2/,22/,2    mnmn tt .  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 
' '

2, / 2 , 1 2 2, / 2 ,( ) 1/ 1/ ( ) 1/ 1/n nn m n m n m n mm m
x y t s n m a a x y t s n m             . 

 
hipoTezis Semowmeba ori damoukidebeli normaluri populaciis  

saSualosaTvis toli magram ucnobi dispersiebis SemTxvevaSi, kriteriumi 
marjvena (Sesabamisad, marcxena) calmxrivia 

 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, 
2 2 2

1 2     ucnobia.  1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabamisad   da   popu-

laciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a   (Sesabamisad, 0 1 2: 0H a a  ). alterna-

tiuli hipoTeza: 1 1 2: 0H a a   (Sesabamisad, 1 1 2: 0H a a  ). kriteriumis statistika 

da misi ganawilebis kanoni: )2(
/1/1

)()(
'

,

21 



 mnt

mnS

aaYX
T

mn

mn
, sadac 

])()([
2

1
])1()1[(

2

1

1

2

1

22'

2

2'

1

2'

, 









m

i

mi

n

i

nimn YYXX
mn

SmSn
mn

S , 

)2()2( 2

2

2'
,

 mn
S

mn
mn




. mniSvnelovnebis done:  . kritikuli wertili: 

,2..  mntVC  (Sesabamisad, ,2..  mntVC ) ( ,2mnt  _ Tavisuflebis 2mn  xarisxis 

mqone stiudentis ganawilebis zeda  -kritikuli wertilia). kritikuli are: 

C.R. = ),[ ,2  mnt  (Sesabamisad, C.R. = ],( ,2  mnt ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
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kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)( mn YX  -is mniSvneloba meti (Sesabamisad, naklebi) iqneba )( 21 aa  -ze, amitom, T -

s dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv (Sesabamis-
ad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, marcxena) calm-

xrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvaris Secdomis ga-

nmartebis Tanaxmad )|()|..()|( 0001 HxTPHRCTPHHP kr  (Sesabamisad, 

)|()|..()|( 0001 HxTPHRCTPHHP kr ), rac zeda kritikuli wertilis 

ganmartebis Tanaxmad niSnavs, rom ,2 mntxkr  (Sesabamisad, ,2 mntxkr ), anu C.R. 

= ),[ ,2  mnt  (Sesabamisad, C.R. = ],( ,2  mnt ).  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 
' '

2, / 2 , 1 2 2, / 2 ,( ) 1/ 1/ ( ) 1/ 1/n nn m n m n m n mm m
x y t s n m a a x y t s n m             . 

 
oramokrefiani t –kriteriumi aratoli ucnobi dispersiebis  
SemTxvevaSi (satertvaitis meTodi), kriteriumi ormxrivia  

 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, 2

1  

da 2

2  ucnobebia da aratoli ( 2

2

2

1   ).  1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabam-

isad   da   populaciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a  . alternatiuli 

hipoTeza: 0: 211  aaH . kriteriumis statistika da misi ganawilebis kanoni: 

])([
//

)()(

2'

2

2'

1

21 ct
mSnS

aaYX
T

mn





 , sadac ])([

1

1

1

22'

1 






n

i

ni XX
n

S , ])([
1

1

1

22'

2 






m

i

mi YY
m

S , 

)1/()/()1/()/(

)//(
22'

2

22'

1

22'

2

2'

1






mmsnns

msns
c . mniSvnelovnebis done:  . kritikuli wertilebi: 

2/],[.. ctVC   , sadac 2/],[ ct  _ Tavisuflebis ][c  xarisxis mqone stiudentis ganawil-

ebis zeda 2/ -kritikuli wertilia. kritikuli are: C.R. = ),[],( 2/],[2/],[   cc tt .  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)( mn YX  )( 21 aa  -is mniSvneloba gansxvavebuli iqneba nulisagan, Sesabamisad, 

T -s dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan rogorc marjvniv, 
ise marcxniv da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom (stiudentis ganawilebis simetriulobis gaTva-

liswinebiT) is unda iyos ormxrivi simetriuli intervali C.R. =  ],( krx  

),[  krx .  I gvaris Secdomis ganmartebis Tanaxmad  

)|(2)|..()|( 0001 HxTPHRCTPHHP kr , anu 2/)|( 0  HxTP kr , 

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/],[ ctx kr , anu 

C.R. = ),[],( 2/],[2/],[   cc tt .  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 
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)//,//( 2'

2

2'

12/].[

2'

2

2'

12/].[ msnstyxmsnstyx cmncmn   . 

 
oramokrefiani t –kriteriumi aratoli ucnobi dispersiebis SemTxvevaSi (sater-

tvaitis meTodi), kriteriumi marjvena (Sesabamisad, marcxena) calmxrivia  
 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, 2

1  

da 2

2  ucnobebia da aratoli ( 2

2

2

1   ).  1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabam-

isad   da   populaciebidan. ZiriTadi hipoTeza: 0 1 2: 0H a a   (Sesabamisad, 

0 1 2: 0H a a  ). alternatiuli hipoTeza: 1 1 2: 0H a a   (Sesabamisad, 1 1 2: 0H a a  ).  

Kriteriumis statistika da misi ganawilebis kanoni: ])([
//

)()(

2'

2

2'

1

21 ct
mSnS

aaYX
T

mn





 , 

sadac ])([
1

1

1

22'

1 






n

i

ni XX
n

S , ])([
1

1

1

22'

2 






m

i

mi YY
m

S , 
)1/()/()1/()/(

)//(
22'

2

22'

1

22'

2

2'

1






mmsnns

msns
c . 

mniSvnelovnebis done:  . kritikuli wertili: ],[.. ctVC   (Sesabamisad, ],[.. ctVC  ), 

sadac ],[ct  _ Tavisuflebis ][c  xarisxis mqone stiudentis ganawilebis zeda  -

kritikuli wertilia. kritikuli are: C.R. = ),[ ],[ ct  (Sesabamisad, C.R. = ],( ],[ ct ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)( mn YX  -is mniSvneloba meti (Sesabamisad, naklebi) iqneba )( 21 aa  -ze, amitom, T -

s dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv (Sesabamis-
ad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, marcxena) calm-

xrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvaris Secdomis 

ganmartebis Tanaxmad )|()|..()|( 0001 HxTPHRCTPHHP kr  (Sesabamisad, 

)|()|..()|( 0001 HxTPHRCTPHHP kr ), rac zeda kritikuli wertilis 

ganmartebis Tanaxmad niSnavs, rom ],[ctx kr  (Sesabamisad, ],[ctx  kr ), anu C.R. = 

),[ ],[ ct  (Sesabamisad, C.R. = ],( ],[ ct ).  

(1 )  saimedoobis ndobis intervali saSualoTa sxvaobisaTvis: 

)//,//( 2'

2

2'

12/].[

2'

2

2'

12/].[ msnstyxmsnstyx cmncmn   . 

SeniSvna: saSualoTa Sesaxeb tolobis Sesamowmeblad T  kriteriumis gamo-
yenebamde winaswar unda gamoviyenoT F  kriteriumi, raTa gavarkvioT aris Tu 
ara dispersiebi toli. am ukanasknelis gamosayeneblad ki aucilebelia popula-
ciebi iyos normaluri an daaxloebiT normaluri. 
 

hipoTezis Semowmeba dispersiebis tolobis Sesaxeb,  
kriteriumi ormxrivia  

H 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, orive 

populaciis orive parametri ucnobia. 1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabamis-
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ad   da   populaciebidan. ZiriTadi hipoTeza: 1/: 2

2

2

10 H . alternatiuli hip-

oTeza: 1/: 2

2

2

11 H . kriteriumis statistika da misi ganawilebis kanoni: 
'2 2

1 1

'2 2

2 2

/
( 1, 1)

/

S
F F n m

S




    , sadac ])([

1

1

1

22'

1 






n

i

ni XX
n

S , ])([
1

1

1

22'

2 






m

i

mi YY
m

S . mniSvne-

lovnebis done:  . kritikuli wertilebi: 2/1,1,1..  mnFVC  da 2/,1,1..  mnFVC , sadac 

2/,1,1  mnF  _ Tavisuflebis 1n  da 1m  xarisxebis mqone fiSeris ganawilebis ze-

da 2/ -kritikuli wertilia. kritikuli are: C.R. = ),[],0( 2/,1,12/1,1,1    mnmn FF . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs.  

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi F -is 

dakvirvebuli mniSvneloba SeiZleba gadaixaros erTidan rogorc marjvniv, ise 
marcxniv da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 
miRebis ares, gasagebia, rom is unda iyos Semdegi saxis intervali C.R. = C.R. 1   

C.R. 2 = ),[],0(  2 kr,1 kr, xx . kritikul wertilebs arCeven ise, rom  am areebSi 

moxvedris albaTobebi toli iyos 2/ -is.     I gvaris Secdomis ganmartebis Ta-
naxmad )|..()|..()|..()|( 0201001 HRCFPHRCFPHRCFPHHP  . amasTanave, 

)|(1)|..(2/ 001 HxFPHRCFP 1 kr, , anu 2/1)|( 0  HxFP 1 kr,  da  

)|()|..(2/ 002 HxFPHRCFP 2 kr, , rac zeda kritikuli wertilis ganmartebis 

Tanaxmad niSnavs, rom  

2/1,1,1  mnFx 1 kr,  da 2/,1,1  mnFx 2 kr, , anu 

              C.R. = ),[],0( 2/,1,12/1,1,1    mnmn FF . 

(1 )  saimedoobis ndobis intervali dispersiaTa 2 2

1 2/   fardobisaTvis: 

2'

2

2'

1
2/,1,1

2

2

2

12'

2

2'

1
2/1,1,1 /

s

s
F

s

s
F nmnm     . 

SeniSvna: gaiTvaliswineT, rom ),(/1),( klFlkF  ;   1,,,, /1 kllk FF . 

 

gamartivebuli procedura: ZiriTadi hipoTeza: 1/: 2

2

2

10 H . alternat-

iuli hipoTeza: 1/: 2

2

2

11 H . kriteriumis statistikis mniSvneloba T.V.: 
'2 '2

1 2

'2 '2

1 2

max{ , }

min{ , }

s s
f

s s
 .  kritikuli are: , , / 2k lf F  , sadac 2/,, lkF  aris k  da l  Tavisuflebis 

xarisxis mqone fiSeris ganawilebis zeda 2/ -kritikuli wertilia, amasTanave,  

1k n   da 1l m  , Tu '2 '2

1 2s s , da piriqiT, 1k m   da 1l n  , Tu '2 '2

1 2s s . 

(1 )  saimedoobis ndobis intervali dispersiaTa 2 2

1 2/   fardobisaTvis: 

2/,1,1

2

2

2

12/1,1,12/,1,1 /)/(     nmnmmn FfFfFf , Tu '2 '2

1 2s s ; 

fFfFFf nmnmmn ///)]/[1( 2/,1,1

2

2

2

12/1,1,12/,1,1     , Tu '2 '2

1 2s s . 

 
hipoTezis Semowmeba dispersiebis tolobis Sesaxeb, kriteriumi  

marjvena (Sesabamisad, marcxena) calmxrivia  
H 



ალბათურ–სტატისტიკური მცირე ცნობარი 

  37 

o.furTuxia – 9 aprili 2017 weli 
 

populaciebi normaluria 2

1 1( , )N a  , 2

2 2( , )N a   da damoukidebeli, orive po-

pulaciis orive parametri ucnobia. 1,..., nX X  da 1,..., mY Y  ori SerCevaa Sesabamisad 

  da   populaciebidan. ZiriTadi hipoTeza: 1/: 2

2

2

10 H . alternatiuli hipo-

Teza: 1/: 2

2

2

11 H  (Sesabamisad, 1/: 2

2

2

11 H ). kriteriumis statistika da misi 

ganawilebis kanoni: 
'2 2

1 1

'2 2

2 2

/
( 1, 1)

/

S
F F n m

S




    , sadac ])([

1

1

1

22'

1 






n

i

ni XX
n

S , 

])([
1

1

1

22'

2 






m

i

mi YY
m

S . mniSvnelovnebis done:  . kritikuli wertili: 

,1,1..  mnFVC  (Sesabamisad,  1,1,1.. mnFVC ), sadac ,1,1  mnF  _ Tavisuflebis 1n  da 

1m  xarisxebis mqone fiSeris ganawilebis zeda  -kritikuli wertilia. kriti-

kuli are: C.R. = ),[ ,1,1  mnF  (Sesabamisad, C.R. = ],0( 1,1,1  mnF ).  

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi F -is 
dakvirvebuli mniSvneloba SeiZleba gadaixaros erTidan marjvniv (Sesabamisad, 
marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli hipoTezis 

miRebis ares, gasagebia, rom is unda iyos Semdegi saxis intervali C.R. = ),[ krx  

(Sesabamisad, C.R. =  ],0( krx ). I gvaris Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0001 HxFPHRCFPHHP kr  

(Sesabamisad, )|(1)|0()|..()|( 00001 HxFPHxFPHRCFPHHP krkr  , anu  

 1)|( 0HxFP kr ). rac zeda kritikuli wertilis ganmartebis Tanaxmad niSn-

avs, rom ,1,1  mnFxkr  (Sesabamisad,  1,1,1 mnFxkr ), anu C.R. = ),[ ,1,1  mnF  

(Sesabamisad, C.R. = ],0( 1,1,1  mnF ).  

(1 )  saimedoobis ndobis intervali dispersiaTa 2 2

1 2/   fardobisaTvis: 

2'

2

2'

1
2/,1,1

2

2

2

12'

2

2'

1
2/1,1,1 /

s

s
F

s

s
F nmnm     . 

SeniSvna: gaiTvaliswineT, rom ),(/1),( klFlkF  ;   1,,,, /1 kllk FF . 

 

gamartivebuli procedura: ZiriTadi hipoTeza: 1/: 2

2

2

10 H . alternat-

iuli hipoTeza: 2 2

1 1 2: / 1H    . kriteriumis statistikis mniSvneloba T.V.: 

'2 '2

1 2

'2 '2

1 2

max{ , }

min{ , }

s s
f

s s
 .  kritikuli are: , ,k lf F   (Sesabamisad, ]0 1,,  lkFf ), sadac ,,lkF  

aris k  da l  Tavisuflebis xarisxis mqone fiSeris ganawilebis zeda  -kriti-

kuli wertilia, amasTanave,  1k n   da 1l m  , Tu '2 '2

1 2s s , da piriqiT, 1k m   

da 1l n  , Tu '2 '2

1 2s s . 

(1 )  saimedoobis ndobis intervali dispersiaTa 2 2

1 2/   fardobisaTvis 

2/,1,1

2

2

2

12/1,1,12/,1,1 /)/(     nmnmmn FfFfFf , Tu '2 '2

1 2s s ; 

fFfFFf nmnmmn ///)]/[1( 2/,1,1

2

2

2

12/1,1,12/,1,1     , Tu '2 '2

1 2s s . 
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hipoTezaTa Semowmeba warmatebaTa albaTobebisaTvis bernulis cdaTa 

ori damoukidebeli mimdevrobisaTvis, kriteriumi ormxrivia 
 

1,..., nX X  da 1,..., mY Y  ori damoukidebeli SerCevaa bernulis kanoniT ganawi-

lebuli populaciidan Sesabamisad warmatebis ucnobi 1p  da 2p  albaTobebiT; 

1 11q p  , 2 21q p  ; 
1

1

n

i

i

S X


 , 
2

1

m

i

i

S Y


 ; 1
1

S
P

n
 , 2

2

S
P

m
 ; 1 2

n m
P P P

n m n m
 

 
; 

1Q P  . ZiriTadi hipoTeza: 0 1 2:H p p . alternatiuli hipoTeza: 1 1 2:H p p . krit-

eriumis statistika da misi ganawileba: )1,0(
)/1/1(

21
N

mnQP

PP
Z

as





 . mniSvnelovneb-

is done:  . kritikuli wertilebi C.V. = 2/z , sadac 2/z  _ standartuli 

normaluri ganawilebis zeda 2/ -kritikuli wertilia. kritikuli are: C.R. = 

),[],( 2/2/   zz . 

 SezRudvebi: 5,,,
2211
qmpmqnpn . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 1H  hipoTezis samarTlianobis SemTxvevaSi 

)( 21 PP  -is mniSvneloba axlos iqneba )( 21 pp  -Tan, romelic gansxvavdeba nulisa-

gan, Sesabamisad, Z -is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan 
rogorc marjvniv, ise marcxniv da vinaidan kritikuli are warmoadgens altern-
atiuli hipoTezis miRebis ares, gasagebia, rom ( )1,0(N -is simetriulobis gaTva-

liswinebiT) is unda iyos ormxrivi simetriuli intervali C.R. = 

),[],(  krkr xx .  I gvaris Secdomis ganmartebis Tanaxmad 

)|(2)|..()|( 0001 HxZPHRCZPHHP kr , anu 2/)|( 0  HxZP kr ,  

rac zeda kritikuli wertilis ganmartebis Tanaxmad niSnavs, rom 2/zx kr , anu 

C.R. = ),[],( 2/2/   zz . 

(1 )  saimedoobis ndobis intervali 1 2p p  sxvaobisaTvis: 

1 1 2 2 1 1 2 2
/ 2 / 21 2 1 2

(( ) , ( ) )
p q p q p q p q

p p z p p z
n m n m

       , 

sadac 1 1
1q p  , 2 2

1q p  . 

 
hipoTezaTa Semowmeba warmatebaTa albaTobebisaTvis bernulis cdaTa 

ori damoukidebeli mimdevrobisaTvis, kriteriumi marjvena  
(Sesabamisad, marcxena) calmxrivia 

 

1,..., nX X  da 1,..., mY Y  ori damoukidebeli SerCevaa bernulis kanoniT ganawi-

lebuli populaciidan Sesabamisad warmatebis ucnobi 1p  da 2p  albaTobebiT; 

1 11q p  , 2 21q p  ; 1

1

n

i

i

S X


 , 2

1

m

i

i

S Y


 ; 1
1

S
P

n
 , 2

2

S
P

m
 ; 1 2

n m
P P P

n m n m
 

 
; 
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1Q P  . ZiriTadi hipoTeza: 0: 210  ppH  (Sesabamisad, 0: 210  ppH ). alternat-

iuli hipoTeza: 0: 211  ppH  (Sesabamisad, 0: 211  ppH ).  kriteriumis statisti-

ka da misi ganawileba: )1,0(
)/1/1(

21
N

mnQP

PP
Z

as





 . mniSvnelovnebis done:  . kritik-

uli wertili C.V. = z  (Sesabamisad, C.V. = z ), sadac z  _ standartuli norma-

luri ganawilebis zeda  -kritikuli wertilia. kritikuli are: C.R. = ),[ z  

(Sesabamisad, C.R. = ],( z ). 

 SezRudvebi: 5,,,
2211
qmpmqnpn . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli are: 1H  hipoTezis samarTlianobis SemTxvevaSi )( 21 PP  -is mniSv-

neloba axlos iqneba )( 21 pp  -Tan, romelic metia (Sesabamisad, naklebia) nulze. 

amitom Z -is dakvirvebuli mniSvneloba SeiZleba gadaixaros nulidan marjvniv 
(Sesabamisad, marcxniv) da vinaidan kritikuli are warmoadgens alternatiuli 
hipoTezis miRebis ares, gasagebia, rom is unda iyos marjvena (Sesabamisad, ma-

rcxena) calmxrivi intervali C.R. = ),[ krx  (Sesabamisad, C.R. = ],( krx ).  I gvar-

is Secdomis ganmartebis Tanaxmad )|()|..()|( 0001 HxZPHRCZPHHP kr  (Se-

sabamisad, )|()|..()|( 0001 HxZPHRCZPHHP kr ), rac zeda kritikuli wer-

tilis ganmartebis Tanaxmad niSnavs, rom zx kr  (Sesabamisad, zx  kr ), anu C.R. 

= ),[ z  (Sesabamisad, C.R. = ],( z ).  

(1 )  saimedoobis ndobis intervali 1 2p p  sxvaobisaTvis: 

1 1 2 2 1 1 2 2
/ 2 / 21 2 1 2

(( ) , ( ) )
p q p q p q p q

p p z p p z
n m n m

       , 

sadac 
1 1

1q p  , 
2 2

1q p  . 

 
 hipoTezis Semowmeba ganawilebis normalurobis Sesaxeb (Tanxmobis  

xi-kvadrat kriteriumi). 
 

vigulisxmoT,  rom  miRebulia  sakmarisad didi п moculobis SerCeva gans-
xvavebuli variantebis didi ricxviT. misi damuSavebis moxerxebulobis mizniT 
variantebis umciresi mniSvnelobidan udi-des mniSvnelobamde intervali davyoT 
s tol nawilad da CavTvaloT, rom variantebis mniSvnelobebi, romlebic moxvd-
nen calkeul intervalSi daaxloebiT tolia am intervalis Suawertilis momc-
emi ricxvis. davTvaloT TiToeul intervalSi moxvedrili variantebis raodeno-
ba da SevadginoT e. w. dajgufebuli SerCeva 

 variantebi 
1x  2x   nx  

sixSire 
1n  2n   kn  

sadac хi – intervalis Suawertilis mniSvnelobaa, xolo  пi – variantebis ricx-
via, romlebic moxvdnen i –ur intervalSi (empiriuli sixSireebi). 
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 miRebuli monacemebiT gamovTvaloT SerCeviTi saSualo xS  da SerCeviTi sa-

Sualo kvadratuli gadaxra S . SevamowmoT hipoTeza, rom generaluri erTobl-

ioba ganawilebulia normaluri kanoniT paramatrebiT E x  S  da D  S . Cven 

SegviZlia davTvaloT monacemebis raodenoba п moculobis SerCevidan, ramdenic 
unda aRmoCndes TiToeul intervalSi am daSvebis dros (e. i. Teoriuli sixSir-
eebi). am mizniT, normaluri ganawilebis funqciis cxrilidan vpoulobT i –ur 
intervalSi moxvedris albaTobas: 

i i
i

b x a x
p

 

    
     

   

S S

S S

 

sadac аi da bi -- i -uri intervalis sazRvrebia. miRebuli albaTobebis SerCevis 
moculobaze gamravlebiT vpoulobT Teoriul sixSireebs: . Cveni miza-
nia – SevadaroT empiriuli da Teoriuli sixSireebi da gavarkvioT, aris Tu 
ara es gansxvavebebi araarsebiTi, romlebic ar uaryofen hipoTezas gamosakvle-
vi SemTxveviTi sididis normaluri ganawilebis Sesaxeb, an es gansxvavebebi imd-
enad didia, rom ewinaaRmdegebian am hipoTezas. am mizniT gamoiyeneba kriteriumi 
Semdegi SemTxveviTi sididis saxiT 

                                               
 




s

i i

ii

n

nn

1

2
2 )(

 .                                                 (1) 

SezRudvebi: yvela  (winaaRmdeg SemTxvevaSi xdeba dajgufeba). 
am kriteriumis aRebis azri SemdegSi mdgomareobs: ikribeba is wilebi, ra-

sac Seadgens empiriuli sixSireebis Teoriuli sixSireebisagan gadaxris kvadr-
atebi, Sesabamisi Teoriuli sixSireebisagan. mtkicdeba, rom generaluri erTob-
liobis realuri ganawilebis kanonisagan damoukideblad (1) SemTxveviTi sidid-

is ganawilebis kanoni uaxlovdeba (miiswrafis) 2  ganawilebisaken Tavisufleb-

is xarisxiT k = s – 1 – r, (roca п ), sadac r – SerCevis monacemebiT Sesafasebe-
li savaraudo ganawilebis parametrebis raodenobaa. 
 normaluri ganawileba xasiaTdeba ori parametriT, amitom k =s – 3. arCeuli 
kriteriumisaTvis igeba marjvena calmxrivi kritikuli are, romelic ganisazRv-
reba utolobiT 

                                        2 2( ( , ))p k    kr ,                                                    

sadac α –mniSvnelovnebis donea. Sesabamisad, kritikuli are moicema utolobiT 
2 2 ( , )k   kr , xolo hipoTezis miRebis area -- 2 2 ( , )k   kr .  

 amrigad, imisaTvis, rom SevamowmoT nulovani hipoTeza Н0 : generaluri erT-
oblioba ganawilebulia normalurad – unda gamovTvaloT SerCevis mixedviT 
kriteriumids dakvirvebuli mniSvneloba:   

                                                   
2

2

1

( )s
i i

i i

n n

n








S ,                                                   

xolo 2  ganawilebis kritikuli wertilebis cxrilidan vipovoT kritikuli 

wertili 2 ( , )k kr  cnobili α  da k = s – 3 mniSvnelobebisaTvis.  Tu aRmoCnda, rom 

2 ( , )k  2
S kr  -- vRebulobT nulovan hipoTezas, Tu 2 ( , )k  2

S kr , maSin – ukuvagd-

ebT.   
 

pirsonis kriteriumi (xi kvadrat kriteriumi). ჰიpoTezis Semowmeba  
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binomialuri ganawilebis Sesaxeb 

 

mowmdeba hipoTeza: 0 0: ( ) ( )H F x F x . populaciis SesaZlo mniSvnelobaTa sim-

ravle (an simartivisaTvis ricxviTi RerZi) iyofa TanaukveT intervalebad: 

],( 11 a , ],( 212 aa , . . . , ],( 121   kkk aa , ),( 1  kk a . viTvliT dakvirvebul 

sixSireebs iO  _ TiToeul  i  intervalSi  moxvedril monacemTa raodenobas. 

viTvliT TiToeul  i  intervalSi )(0 xF  ganawilebis mqone SemTxveviTi sididis 

moxvedris albaTobas _ )()( 100  iii aFaFp  da maTi saSualebiT vpoulobT mosa-

lodnel sixSireebs iE  _ ii pnE  , sadac n  aris SerCevis moculobaa. 

kriteriumis statistika da misi ganawilebis kanoni: )1(
)( 2

1

2
2 






k
E

EOk

i i

ii  . 

mniSvnelovnebis done:  . kritikuli wertili: 2

,1..   kVC , sadac 2

,1 k
 _ Tavisu-

flebis 1k  xarisxis mqone xi kvadrat ganawilebis zeda  -kritikuli 

wertilia. kritikuli are: C.R. = ),[ 2

,1  k .   

SezRudvebi: 1. monacemebi miRebulia SemTxveviTi SerCevidan; 2. yvela 5iE  

(winaaRmdeg SemTxvevaSi xdeba dajgufeba).  
gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba  

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 

kritikuli aris dadgena: 0H  hipoTezis samarTlianobis SemTxvevaSi krite-

riumis mniSvneloba axlos unda iyos nulTan, xolo winaaRmdeg SemTxvevaSi igi 

gadaixreba nulidan marjvniv da vinaidan kritikuli are warmoadgens 0H  hipo-

Tezis uaryofis ares, gasagebia, rom is unda iyos marjvena calmxrivi interva-

li C.R. = ),[ krx . I gvaris Secdomis ganmartebis Tanaxmad 

)|)1(()|..)1(()|( 0

2

0

2

00 HxkPHRCkPHHP kr   

rac zeda kritikulis wertilis ganmartebis Tanaxmad niSnavs, rom 2

,1  kxkr   

anu  C.R. = ),[ 2

,1  k .   

 
SevamowmoT hipoTeza populaciis binomialuri kanoniT ( , )Bi N p  ganawile-

bulobis Sesaxeb. avRniSnoT i -Ti im x -ebis raodenoba 1,..., nx x  SerCevidan, ro-

melTaTvisac ,x i  0,1,...,i N . hipoTezis samarTlianobis SemTxvevaSi: 

( ) (1 ) , 0,1,..., ; 1,...,i i N i

i j Np P X i C p p i N j n      . 

binomialuri ganawilebis cxrilebidan mocemuli p -saTvis miRebuli ip  

albaTobebiT gamoviangariSoT pirsonis statistikis ricxviTi mniSvneloba: 

n
pnnp

np k

i i

i
k

i i

ii 


 
 1

2

1

2
2 1)( 

 . 

Tu aRmoCnda, rom 2

,1

2

  k , maSin hipoTezas vRebulobT, winaaRmdeg SemTx-

vevaSi – ukavagdebT. 

im SemTxvevaSi, roca warmatebis p albaToba ucnobia, ip  albaTobebis ro-

lSi unda aviRoT maTi Sefasebebi: 
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( ) (1 )
i

i N i

j Ni
p P X i C p p      (sadac 

1

1 n

j

j

p x
Nn 

  ), 

xolo gadawyvetilebis miRebis wesi rCeba igive. 
  

kolmogorov-smirnovis kriteriumi 
 
am kriteriumis gamoyeneba mizanSewonilia mcire SerCevebis dros. 

ZiriTadi hipoTeza: 0 0: ( ) ( )H F x F x . ormxrivi alternatiuli hipoTeza: 

1 0
| |

: max | ( ) ( ) | 0
x

H F x F x


   (calmxrivi alternativebi: 
1 0

| |
: max( ( ) ( )) 0

x
H F x F x


   da 

1 0
| |

: max( ( ) ( )) 0
x

H F x F x


  ). kriteriumis statistika |)()(|max 0

||
xFxFD n

x
n 


 (Sesabamisad, 

))()((max 0
||

xFxFD n
x

n 


  da ))()((min 0
||

xFxFD n
x

n 


 ) sadac  )(xFn  empiriuli ganawil-

ebis funqciaa.  mniSvnelovnebis done:  . kritikuli wertili: ,.. nkVC   (Sesab-

amisad,  ,.. nkVC  da 

,nk ), sadac ,nk  (Sesabamisad, 

,nk  da 

,nk ) _ nD  (Sesabamisad, 


nD  da 

nD ) statistikis zeda  -kritikuli wertilia.  

kritikuli are: Tu )(0 xF  ganawilebis funqcia uwyvetia, maSin mtkicdeba, 

rom roca п , ,0),()(   KDnP n  sadac 







m

m
e

m
K

222
)1()(


  kolmogor-

ovis ganawilebis funqciaa (anu statistika asimptoturad kolmogorovisaa). 1H  

hipoTezis samarTlianobis SemTxvevaSi kriteriumis statistikis mniSvneloba 
gadaixreba nulidan marjvniv da vinaidan kritikuli are warmoadgens alt-
ernatiuli hipoTezis miRebis ares, gasagebia, rom is unda iyos marjvena cal-

mxrivi intervali C.R. = ),[ krx . I gvaris Secdomis ganmartebis Tanaxmad 

)|()|..()|( 0001 HxKPHRCKPHHP kr  rac zeda kritikuli wertilis ganm-

artebis Tanaxmad niSnavs, rom ,nkx kr  (Sesabamisad,  ,nkxkr  da 

,nk ), anu  C.R. = 

),[ , nk  (Sesabamisad, C.R. = ),[ , 

nk  da C.R. = ),[ , 

nk ). aqve SevniSnavT, rom 

nkkn /,    (sadac k  _ kolmogorovis ganawilebis zeda  -kritikuli 

wertilia), 0H -is samarTlianobis SemTxvevaSi 

nD  da 

nD  erTnairadaa 

ganawilebuli da Tu 2.0 , maSin   2,, nn kk  . 

gadawyvetilebis miRebis wesi: Tu kriteriumis dakvirvebuli mniSvneloba 

T.V. C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZv-

eli ara gvaqvs. 
 

ganawilebis normalurobis Semowmebis miaxloebiTi meTodi 
 
cnobilia, rom normalurad ganawilebuli SemTxveviTi sididisaTvis asime-

tria da eqscesi nulia. amitom, Tu Sesabamisi empiriuli sidideebi sakmarisad 
mcirea, SeiZleba davuSvaT, rom generaluri erToblioba ganawilebulia 
normaluri ganawilebis kanoniT. 

empiriuli (SerCeviTi) 
ganawilebis asimetria 

empiriuli (SerCeviTi) 
ganawilebis eqscesi 
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3

1

2 3

1

1
( )

1
( ( ) )

n

i

i

n

i

i

x x
n

a

x x
n
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