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Tavi I 

wertilovani da intervaluri Sefasebebi. 

ndobis intervali saSualosaTvis 

Sefasebis amocana: n  moculobis 
1( ,..., )nX X X  SerCe-

vis safuZvelze gavakeToT daskvnebi generaluri erTob-

liobis ucnobi   parametris Sesaxeb. SerCevis nebismier 

1( ) ( ,..., )n n nT X T X X  funqcias statistika (Sefaseba) ewodeba. 

wertilovani Sefasebis amocanaa moiZebnos iseTi statis-

tika 
1( ,..., )n nT X X , romlis SerCeviTi mniSvneloba 

1( ,..., )n nT x x , garkveuli azriT, SeiZleba CaiTvalos ucnobi 

  parametris WeSmariti (realuri) mniSvnelobis miaxloe-

bad (Sefasebad) da gamoyenebul iqnes mis nacvlad. aseT 

statistikas (Sefasebas) wertilovani statistika (Sefase-

ba) ewodeba. 

1( ) ( ,..., )n n nT X T X X  Sefasebas ewodeba Caunacvlebeli (a-

nu 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 Soris ga-

aCnia umciresi dispersia.  

Tu n  moculobis SerCeva warmodgenilia variaciuli 

mwkrivis saxiT, maSin SerCeviTi saSualo ewodeba sidides: 

1 1 2 2 1 2
1 2

...
...k k k

k

x n x n x n nn n
x x x x

n n n n

  
     . 

Tu SerCevidan miRebuli mniSvnelobebi araa dajgufe-

buli, maSin SerCeviTi saSualo 
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



n

i
ix

n
x

1

1
. 

SerCeviTi saSualo warmoadgens ucnobi maTematikuri 

lodinis Caunacvlebel da Zalmosil Sefasebas. 

SerCeviTi dispersia ewodeba sidides: 

   
2 22

1 1

1k n
i

i i

i i

n
s x x x x

n n 

     . 

Sesworebuli SerCeviTi dispersia ewodeba sidides: 

 
2 2' 2

1

1

1 1

n

i

i

n
s s x x

n n 

  
 

 . 

Sesworebuli SerCeviTi dispersia warmoadgens ucnobi 

dispersiis Caunacvlebel da Zalmosil Sefasebas. 

SerCeviTi standartuli gadaxra (Sesabamisad, Ses-

worebuli SerCeviTi standartuli gadaxra) ewodeba 

ariTmetikul kvadratul fesvs SerCeviTi dispersiidan 

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 

   . 

SerCeviTi parametrebis ganawileba normaluri popu-

laciisaTvis. 
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davuSvaT, rom 
1 2, ,..., nX X X  warmoadgens SerCevas norma-

luri generaluri erTobliobidan, 2( , )iX N a   ( 1,2,...,i n ), 

maSin: X  da 2S  (
2'S ) damoukidebeli SemTxveviTi sidideebi-

a; 2( , / )X N a n ;  

2 2 2

1

( ) / ( )
n

i

i

X a n


    ; 
'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

 
   


. 

maqsimaluri dasajerobis meTodi: vTqvaT, ( , )ip x   aris 

albaToba imisa, rom eqsperimentis Sedegad diskretuli   

SemTxveviTi sidide miiRebs хi mniSvnelobas. maqsimaluri 

dasajerobis funqcia ewodeba   argumentis funqcias: L 

(х1, х2, …, хп;  ) = p(x1,  )p(x2,  )…p(xn,  ) ( ln L  funqcias maqsi-

maluri dasajerobis logariTmuli funqcia ewodeba). maq-

simaluri dasajerobis Sefasebas uwodeben  -s im mniSvne-

lobas, sadac maqsimaluri dasajerobis funqcia (an rac 

igivea ln L ) aRwevs Tavis maqsimums. mis mosaZebnad saWiroa: 

1. vipovoT warmoebuli ln /L   ; 2. gavutoloT warmoebu-

li nuls (miviRebT e. w. maqsimaluri dasajerobis loga-

riTmul gantolebas) da vipovoT kritikuli wertilebi; 3. 

vipovoT meore warmoebuli 2 2ln /L   ; Tu is uaryofiTia 

kritikul wertilSi, maSin es wertili – maqsimumis werti-

lia. 

uwyveti SemTxveviTi sididis SemTxvevaSi, romlis f(x,  ) 

ganawilebis simkvrivis saxe cnobilia, magram igi Seicavs 

ucnob   parametrs, maqsimaluri dasajerobis funqcias 

aqvs Semdegi saxe: 

1 2 1 2( , ,..., ; ) ( , ) ( , ) ( , )n nL x x x f x f x f x      . 

ucnobi parametris maqsimaluri dasajerobis Sefase-

bis sapovnelad unda CavataroT igive procedurebi, rac 

diskretul SemTxvevaSi. 

momentTa meTodi: momentTa meTodi dafuZnebulia im 

garemoebaze, rom sawyisi da centraluri empiriuli mo-

mentebi warmoadgenen Sesabamisi sawyisi da centraluri 
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Teoriuli momentebis Zalmosil Sefasebebs. amitom ama Tu 

im Sefasebis misaRebad Teoriuli momentebi unda gavuto-

loT imave rigis Sesabamis empiriul momentebs da amov-

xsnaT miRebuli gantoleba an gantolebaTa sistema.  

  ucnobi parametris   (an 1  ) saimedoobis mqone anu 

100 % -iani (an 100(1 )% -iani) ndobis intervali ewodeba. 

intervals 
1 2( , )T T , romlisTvisac:P

1 2{ }P T T     (an 1  ), 

sadac 
1T  da 

2T    parametris garkveuli wertilovani Sefa-

sebebia, (0,1)   ( (0,1) );  -s mniSvnelovnebis done ewo-

deba; ndobis intervalis sigrZis naxevars Sefasebis si-

zuste ewodeba. 

  mniSvnelovnebis donis mqone ndobis intervali nor-

maluri populaciis maTematikuri lodinisaTvis cnobili 
2 dispersiis SemTxvevaSi aris: 

/ 2 / 2,
z z

X X
n n

  
 

    
 

, 

sadac 
/ 2z  standartuli normaluri ganawilebis zeda 

/ 2 -kritikuli wertilia. aq Sefasebis sizustea / 2z
l

n

  .  

Sefasebis winaswar dafiqsirebuli l  sizustis uzrun-

velsayofad saWiro SerCevis minimaluri moculobaa: 

* 2

/ 2[( ) ] 1n z
l




  . 

95%-iani ndobis intervali 
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  mniSvnelovnebis donis mqone ndobis intervals nor-

maluri populaciis maTematikuri lodinisaTvis ucnobi 

dispersiis SemTxvevaSi aqvs Semdegi saxe: 

' '

1, / 2 1, / 2( , )n n

S S
X t X t

n n
      , 

sadac 1, / 2nt   aris Tavisuflebis 1n  xarisxis mqone stiu-

dentis ganawilebis zeda / 2 -kritikuli wertili.  

  mniSvnelovnebis donis mqone asimptoturi ndobis 

intervali (aranormaluri) populaciis saSualosaTvis 

SerCevis didi moculobis SemTxvevaSi ( 30n  ), roca dis-

persia cnobilia, aris:  

/ 2 / 2( , )n nX z X z
n n

 

 
    , 

xolo ucnobi dispersiis SemTxvevaSi ki:  

' '

/ 2 / 2( , )n n

S S
X z X z

n n
     . 

  mniSvnelovnebis donis mqone ndobis intervali (ara-

normaluri) populaciis saSualosaTvis, roca   ucnobia 

da 30n  : 

' '

1, / 2 1, / 2( , )n n

S S
X t X t

n n
      . 

rodis gamoiyeneba Z an T ganawileba 

 

* sidide unda iyos normalurad ganawilebuli roca 30n  . 
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** sidide unda iyos miaxloebiT normaluri. 

magaliTi 1. universitetis reqtors surs Seafasos 

wels Caricxuli studentebis saSualo asaki. warsuli ga-

mokvlevebidan cnobilia, rom standartuli gadaxra aris 2 

weli. aRebulia 50 studentisagan Semdgari SerCeva da mis-

Tvis gamoTvlili saSualo tolia 23.2 wlis. ipoveT 95%-ia-

ni ndobis intervali populaciis saSualosaTvis. igulis-

xmeba, rom asaki daaxloebiT normaluradaa ganawilebuli. 

amoxsna. 95%-iani ndobis intervali niSnavs, rom ndobis 

intervalis saimedooba 95%1 0.95
100%

   , anu 0.05  . 

amitom normaluri ganawilebis cxrilidan vpoulobT 

za/2 = z0.025 = 1.96. Sesabamisad, saZiebeli ndobis intervali 

iqneba:  

2 2
(23.2 1.96 , 23.2 1.96 )

50 50
    , (22.6,23.8) , 

anu 23.2 0.6 . amrigad, 50 studentis asakidan gamomdinare, 

95%-iani saimedoobiT, universitetis reqtors SeuZlia 

Tqvas, rom studentebis saSualo asaki moTavsebulia 22.6 

welsa da 23.8 wels Soris. 

magaliTi 3. kolejis prezidentma daavala statisti-

kis maswavlebels Seafasos kolejis studentebis saSualo 

asaki. ra moculobis SerCevaa aucilebeli? statistikis 

maswavlebeli Tvlis, rom saimedooba unda iyos 99%, raTa 

Sefaseba iyos swori erTi wlis sizustiT. wina gamokvle-

vebidan cnobilia, rom asakTa standartuli gadaxra aris 

3 weli. igulisxmeba, rom asaki daaxloebiT normalurdaa 

ganawilebuli  

amoxsna. am SemTxvevaSi 1l  ; 3  ; 1 0.99 0.01    . ami-

tom 
/ 2 0.005 2.58z z   . Sesabamisad, SerCevis minimaluri mo-

culoba iqneba: 

2* 2.58
[( 3) ] 1 [59.9] 1 60

1
n       . 

amrigad, imisaTvis, rom maswavlebelma Seafasos stu-

dentTa asakis saSualos WeSmariti mniSvneloba erTi wlis 

sizustiT 99%-iani saimedoobiT, mas sWirdeba sul cota 

60 studentisagan Semdgari SerCeva.  
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magaliTi 5. mocemulia generaluri erToblioba garkve-

uli maxasiaTebliT, romelic ganawilebulia normalurad 

6.25-is toli dispersiiT. Catarebulia 27n   moculobis 

SerCeva da miRebulia maxasiaTeblis saSualo SerCeviTi 

mniSvneloba 12x  . vipovoT ndobis intervali, romelic fa-

ravs generaluri erTobliobis gamosakvlevi maxasiaTeblis 

ucnob maTematikur lodins saimedoobiT 0.99  . 

amoxsna. gvaqvs: 6.25 2.5   ; 27n  ; 12x  ; 1 0.99 0.01    ; 

/ 2 0.005 2.57z z   . aqedan vRebulobT saZebn ndobis inter-

vals: (10.76, 13.24). 

amocanebi (  cnobilia an 30n  ) 

1. ipoveT 
/ 2z  (standartuli normaluri ganawilebis 

/ 2 -zeda kritikuli wertili): a) 99%-iani; b) 98%-iani; 

g) 95%-iani; d) 90%-iani da e) 94%-iani ndobis interva-

lebisaTvis.  

3. qvemoT moyvanili SerCevis monacemebis mixedviT ga-

moTvaleT SerCeviTi saSualo, Sesworebuli standar-

tuli gadaxra da aageT 95%-iani ndobis intervali po-

pulaciis saSualosaTvis:  

47.596 68.751 5.838 69.831 28.843 53.107 31.391 48.829 50.706 32.785 

62.892 55.105 63.974 56.674 38.362 51.549 31.938 31.851 56.088 48.321 

34.906 38.359 72.086 34.009 50.850 43.801 46.127 49.926 54.960 49.671 

5. gamoTvaleT SerCeviTi saSualo, Sesworebuli standar-

tuli gadaxra da aageT 90%-iani ndobis intervali evro-

peli moqalaqis wliuri Semosavlis saSualosaTvis, Tu 

qvemoT moyvanilia SemTxveviT SerCeuli 50 evropeli mo-

qalaqis Semosavlebi gazomili aTasobiT evroebSi: 

84 14 31 72 26 49 252 104 31 8 

3 18 72 23 55 133 16 29 225 138 

85 24 391 72 158 4340 346 19 5 846 

461 254 125 61 123 60 29 10 366 47 

28 254 6 77 21 97 6 17 8 82 

7. SemTxveviT SerCeuli 40 Tavdamsxmelis saSualo qula 

aris 186, xolo TavdamsxmelTa populaciis standar-

tuli gadaxraa 6. a) aageT 95%-iani ndobis intervali 

TavdamsxmelTa populaciis saSualo qulisaTvis; b) aa-
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geT 95%-iani ndobis intervali TavdamsxmelTa popu-

laciis saSualo qulisaTvis im SemTxvevaSi, roca 40 

Tavdamsxmelis nacvlad ganixileba 100 Tamdamsxmeli-

sagan Sedgenili SerCeva imave saSualo quliT; g) rome-

li intervalia ufro patara (zusti) da ratom?  

9. gamokvlevebma aCvena, rom aSS-s moqalaqes saSualod 

Wirdeba 5.9 Tve axali samuSaos mosaZebnad. aageT 95%-

iani ndobis intervali samuSaos moZebnis saSualosaT-

vis, Tu gamokiTxuli 36 samuSaos mZebnelisaTvis Ses-

worebuli standartuli gadaxra aRmoCnda 0.8 Tve.  

11. 48 SemTxveviT SerCeuli dRis monacemebis mixedviT 

did hospitalSi dRis ganmavlobaSi Semosuli pacien-

tebis saSualod 38% saWiroebs gadaudebel saswrafo 

daxmarebas. populaciis standartuli gadaxraa 4. a) aa-

geT 99%-iani ndobis intervali im pacientebis raode-

nobis saSualosaTvis, vinc saWiroebs gadaudebel sas-

wrafo daxmarebas; b) aageT 99%-iani ndobis intervali 

im pacientebis raodenobis saSualosaTvis, vinc saWi-

roebs gadaudebel saswrafo daxmarebas, Tu populaci-

is standartuli gadaxraa 8 nacvlad 4-sa; g) ratomaa 

meore SemTxvevaSi ndobis intervali ufro ganieri?  

13. mkvlevars surs Seafasos dedaqalaqiis policiis 

oficris saSualo xelfasi. misi mizania, rom Sefasebis 

saimedooba iyos 95%. cnobilia, rom policiis ofic-

ris xelfasis standartuli gadaxraa 1050 lari. ra mo-

culobis SerCeva dasWirdeba mkvlevars imisaTvis, rom 

Sefasebis sizuste iyos 200 lari?  

15. centraluri samxedro hospitalis 117 sxvadasxva 

oTaxSi xmauris saSualo done iyo 58 decibali, xolo 

Sesworebuli standartuli gadaxra 4.8 decibali. aa-

geT 90%-iani ndobis intervali hospitalSi xmauris 

donis WeSmariti saSualosaTvis.  

17. restornis mepatrones surs daadginos 99%-iani ndo-

bis intervali Sampaniuris fasis realuri saSualo-

saTvis. ra moculobis unda iyos SerCeva, rom Sefase-

bis sizuste iyos 0.1 lari, Tu wina gamokvlevis Tanax-

mad fasis standartuli gadaxra iyo 0.12 lari.  
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amocanebi (  ucnobia da 30n  ) 

19. ipoveT 1, / 2nt   (Tavisuflebis ( 1n ) xarisxis mqone stu-

dentis ganawilebis / 2 -zeda kritikuli wertili): a) 

99%-iani ndobis intervalisaTvis, roca 18n  ; b) 95%-

iani ndobis intervalisaTvis, roca 23n  ; g) 98%-iani 

ndobis intervalisaTvis, roca 15n  ; d) 90%-iani ndo-

bis intervalisaTvis, roca 10n  ; e) 95%-iani ndobis 

intervalisaTvis, roca 20n  .  

qvemoT moyvanil amocanebSi igulisxmeT, rom yvela si-

dide ganawilebulia daaxloebiT normalurad: 

21. qvemoT moyvanili monacemebis mixedviT gamoTvaleT 

SerCeviTi saSualo, Sesworebuli standartuli gadax-

ra da aageT 95%-iani ndobis intervali populaciis sa-

SualosaTvis: 

62 81 86 79 73 88 90 98 78 93 87 82 78 59 63 97 93 84. 

23. meteorologma 15 civi haeris masivze dakvirvebis Se-

degad daadgina, rom maTi gavrcelebis saSualo siCqa-

rea 18 mili/sT, xolo standartuli gadaxra ki 2 mi-

li/sT. aageT 95%-iani ndobis intervali realuri sa-

Sualo siCqarisaTvis.  

25. 20 Tinusze dakvirvebam aCvena, rom isini saSualod cu-

raven 8.6 mils saaTSi. SerCevis Sesworebuli standar-

tuli gadaxraa 1.6. aageT 90%-iani ndobis intervali 

WeSmariti saSualosaTvis.  

27. regionis 8 skolis saTadarigo maswavleblis yovel-

dRiuri xelfasebia: 60l, 56l, 60l, 55l, 70l, 55l, 60l, 

55l. ipoveT wertilovani Sefasebebi da aageT 90%-iani 

ndobis intervali regionSi saTadarigo maswavleblis 

yoveldRiuri xelfasebis WeSmariti saSualosaTvis.  

29. avtomaRaziis menejerma daadgina, rom mis 6 TanamSro-

mels avtomobilis wylis tumbos Secvla SeuZlia saSu-

alod 18 wuTSi, xolo SerCevis Sesworebuli standar-

tuli gadaxra aris 3 wuTi. aageT 99%-iani ndobis in-

tervali WeSmariti saSualosaTvis.  

31. stresul situaciaSi myofi 10 kaciani jgufis gulis-

cemis saSualo ricxvi wuTSi Seadgens 126-s, xolo Ses-

worebuli standartuli gadaxra aris 4. aageT 95%-iani 
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ndobis intervali stresul situaciaSi myofi kacebis 

guliscemis realuri saSualosaTvis.  

33. hospitlis 24 saoperacio oTaxSi xmauris donis saSua-

lo iyo 41.6 decibali, xolo SerCevis Sesworebuli 

standartuli gadaxra ki 7.5 decibali. aageT 95%-iani 

ndobis intervali saoperacio oTaxebSi xmauris donis 

realuri saSualosaTvis.  

35. erovnul gamocdaze maTematikaSi 20 abiturientis gu-

liscemis saSualo iyo 96 dartyma wuTSi, xolo SerCe-

vis Sesworebuli standartuli gadaxra ki 5. aageT 

95%-iani ndobis intervali guliscemis realuri saSu-

alosaTvis.  
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Tavi II 

ndobis intervali bernulis sqemaSi 

ndobis intervali da SerCevis moculoba bernulis 

sqemisaTvis (proporciisaTvis): bernulis sqemaSi ucnobi 

p  albaTobis (populaciis proporciis) wertilovani Se-

fasebaa fardobiTi sixSire /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) warmatebaTa raodenobaa n  damouki-

debel cdaSi.  

  mniSvnelovnebis donis mqone asimptoturi ndobis 

intervals ucnobi p  albaTobisaTvis (proporciisaTvis) 

aqvs Semdegi saxe: 

/ 2 / 2

(1 ) (1 )
( , )n n n n

n n

w w w w
w z w z

n n
 

 
    . 

populaciis proporciis l  sizustis intervaluri Sefa-

sebisaTvis saWiro SerCevis minimaluri moculobaa: 

* 2/ 2[ (1 )( ) ] 1n n

z
n w w

l

    

(amasTanave, roca 
nw -s aproqsimacia ucnobia, maSin unda 

gamoviyenoT 0.5nw  , vinaidan namravlis (1 )n nw w  maqsima-

luria, roca 0.5nw  ). 

dazustebuli   mniSvnelovnebis donis mqone asimptotu-

ri ndobis intervali ucnobi p  albaTobisaTvis aris: 

2 2 2 2

/ 2 / 2 / 2 / 2
/ 2 / 22 2

2 2

/ 2 / 2

(1 ) (1 )

2 4 2 4
( , )

1 1

n n n n
n n

z w w z z w w z
w z w z

n n n n n n

z z

n n

   
 

 

 
     

 

. 



 16 

  mniSvnelovnebis donis mqone asimptoturi ndobis 

intervali puasonis populaciis ucnobi   parametrisaT-

vis aris:  

/ 2 / 2( , )n n
n n

X X
X z X z

n n
     . 

magaliTi 1. moxucebis 500 momvlelisagan Semdgar Ser-

CevaSi 60 mamakacia. ipoveT 90%-iani saimedoobis ndobis 

intervali moxucebis movlis programaSi monawile mama-

kacTa WeSmariti proporciisaTvis. 

amoxsna. vinaidan 1 0.90 0.10    , amitom 
/ 2 0.05 1.65z z   . 

garda amisa, 60nS  , 500n  . Sesabamisad, 60/500 0.12nw    

da 1 1 0.12 0.88nw    .  

amitom ndobis intervali iqneba: 

0.12 0.88 0.12 0.88
(0.12 1.65 ,0.12 1.65 )

500 500

 
    , (0.096,0.144)   

anu  

9.6% 14.4%p  . 

amrigad, moxucebis movlis programaSi monawile mama-

kacebis realuri proporcia 90%-iani saimedoobiT moTav-

sebulia 9.6%-sa da 14.4%-s Soris. 

magaliTi 3. mkvlevars surs 90%-iani saimedoobiTa da 

5%-iani sizustiT Seafasos aRmasrulebeli xelisufle-

bis im warmomadgenelTa proporcia, romlebsac aqvT man-

qanis telefoni.  

amoxsna. vinaidan ucnobia 
nw -is Sefaseba, statistiko-

si irCevs 0.5nw   da 1 0.5nw   mniSvnelobebs.  

garda amisa, am SemTxvevaSi 0.05l  , 1 0.90 0.1    , 

/ 2 0.05 1.65z z   . Sesabamisad, 

21.65
[0.5 0.5 ( ) ] 1 [272.25] 1 273

0.05
n        . 
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e. i. unda gamoikiTxos aRmasrulebeli xelisuflebis 

273 warmomadgeneli. 

amocanebi  

1. 1500 gamokiTxuli axalgazrdidan 39%-ma Tqva, rom isi-

ni apireben momaval wels aiRon ufro xangrZlivi Sve-

buleba. aageT 95%-iani ndobis intervali im axalgaz-

rdebis realuri proporciisaTvis, romlebic apireben 

momaval wels ufro xangrZlivi Svebulebis aRebas.  

3. 100 gamokiTxul umuSevars Soris 65% araa dainterese-

buli dabrundes Zvel samsaxurSi. aageT 95%-iani ndo-

bis intervali im umuSevrebis realuri proporciisaT-

vis, romlebsac ar surT Zvel samsaxurSi dabruneba.  

5. 200 gamokiTxuli muSidan 168 muSam ganacxada, rom 1 sa-

aTis ganmavlobaSi satelefono zarma aranakleb 3-jer 

gaawyvetina muSaoba. aageT 95%-iani ndobis intervali 

im muSebis realuri proporciisaTvis, romlebsac sa-

telefono zarma aranakleb 3-jer gaawyvetina muSaoba.  

7. jandacvis saministros monacemebiT 13-14 wlis mozar-

debidan yoveli mexuTe zogjer eweva sigarets. mTeli 

qveynis masStabiT 13-14 wlis mozardebSi sigaretis 

mwevelebis proporciasTan Sesadareblad ganaTlebis 

saministrom gamokiTxa 200 13-14 wlis skolis moswavle 

da daadgina, rom maTi 23% zogjer eweva sigarets. aa-

geT 99%-iani ndobis intervali skolis 13-14 wlis mos-

wavleebSi sigaretis mwevelTa realuri proporciisa 

da SeadareT is jandacvis saministros monacemebs.  

9. 90 gamokiTxuli ojaxidan 40 flobs erT iaraRs mainc. 

aageT 95%-iani ndobis intervali im ojaxebis realuri 

proporciisaTvis, romlebic floben erT iaraRs 

mainc.  

11. garkveuli asakobrivi jgufis 100 gardacvlili adami-

anis kvlevam aCvena, rom maTgan 25% gardaicvala kibo-
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Ti. aageT 98%-iani ndobis intervali am asakobrivi 

jgufis gardacvlil adamianebSi im adamianebis realu-

ri proporciisaTvis, romlebic daiRupnen kiboTi.  

13. medikoss surs 99%-iani saimedoobiTa da 2%-is sizus-

tiT Seafasos im qalebis realuri proporcia, romle-

bic Rebuloben vitamins. adre Catarebuli kvlevis Ta-

naxmad 180 qalidan 25% Rebulobda vitamins. a) ra mo-

culobis unda iyos saWiro SerCeva? b) Tu ar iqneboda 

xelmisawvdomi SerCeviTi proporcia, maSin ra mocu-

lobis SerCevis aReba mogviwevda?  

15. mkvlevars surs 90%-iani saimedoobiTa da 5%-is si-

zustiT Seafasos im mamakacebis reluri proporcia, 

romelTa simaRle 5 futsa (1 futi = 30.48 sm) da 5 dium-

ze (1 diumi = 2.54 sm) naklebia. a) ra moculobis SerCe-

vaa amisaTvis aucilebeli Tu cnobilia, rom 300 mamaka-

cidan 30-is simaRle 5 futsa da 5 diumze naklebia; b) ra 

moculobis SerCeva unda aviRoT im SemTxvevaSi, roca 

ar iqneba xelmisawvdomi SerCeviTi proporcia?  

17. ipoveT saimedoobis xarisxi, Tu SerCevis moculobaa 

600 da mkvlevars surs, rom realuri proporciis Sefa-

sebis maqsimaluri cdomileba iyos 4%. amasTanave, cno-

bilia, rom adrindeli kvlevisas proporcia iyo 50%. 
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Tavi III 

ndobis intervali dispersiisaTvis 

  mniSvnelovnebis donis mqone ndobis intervali nor-

maluri populaciis dispersiisaTvis cnobili saSualos 

SemTxvevaSi aris: 

2 2

1 1

2 2

, / 2 ,1 / 2

( ) ( )

,

n n

i i

i i

n n

x a x a

  
 



 
  

 
 
 
 

 
, 

xolo ucnobi saSualos SemTxvevaSi ki:  

'2 '2

2 2

1, / 2 1,1 / 2

( 1) ( 1)
,

n n

n s n s

    

  
  
 

. 

zogjer gamoiyeneba aRniSvnebi: 2 2

1, / 2: n   marjv.  da 

2 2

1,1 / 2: n    marcx. . 

  mniSvnelovnebis donis mqone ndobis intervali nor-

maluri populaciis standartuli gadaxrisaTvis SerCe-

vis didi moculobis SemTxvevaSi daaxloebiT aris: 

' '
' '

/ 2 / 2( , )
2 2

s s
s z s z

n n
     . 

SerCeviTi dispersia ewodeba sidides: 

   
2 22

1 1

1k n
i

i i

i i

n
s x x x x

n n 

      ( 



n

i
ix

n
x

1

1
). 

Sesworebuli SerCeviTi dispersia ewodeba sidides: 
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  
2 2' 2

1

1

1 1

n

i

i

n
s s x x

n n 

  
 

 . 

SerCeviTi standartuli gadaxra (Sesabamisad, Seswo-

rebuli SerCeviTi standartuli gadaxra) ewodeba ariTme-

tikul kvadratul fesvs SerCeviTi dispersiidan 2s s  

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

magaliTi 1. ipoveT TambaqoSi nikotinis Semcvlelobis 

dispersiisa da standartuli gadaxrisaTvis 95%-iani 

ndobis intervali Tu cnobilia, rom 20 sigaretisagan Sed-

genil SerCevaSi nikotinis Semcvlelobis Sesworebuli 

standartuli gadaxra 1.6 miligramis tolia.  

amoxsna. vinaidan am SemTxvevaSi 1 0.95 0.05    , amitom 

xi-kvadrat ganawilebis ori kritikuli mniSvneloba, ro-

melic Seesabameba / 2 0.025  -sa da 1 / 2 0.975  -s da Tavi-

suflebis xarisxis ricxvs, romelic tolia 1 20 1 19n    , 

Sesabamisad iqneba: 2

19,0.025 32.852   da 2

19,0.975 8.907  . amitom 

saZiebeli ndobis intervali iqneba: 

2 2(20 1) (1.6) (20 1) (1.6)
( , )

32.852 8.907

   
, anu (1.5,5.5) . 

amrigad, Cven SegviZlia 95%-iani saimedoobiT vigu-

lisxmoT, rom sigaretSi nikotinis Semcvlelobis realu-

ri dispersia moTavsebulia 1.5 miligram2-sa da 5.5 milig-

ram2-s Soris. 

ndobis intervali standartuli gadaxrisaTvis iqneba: 

( 1.5, 5.5) , anu (1.2,2.3) . 

maSasadame, sigaretSi nikotinis Semcvlelobis realu-

ri standartuli gadaxris 95%-iani ndobis intervalia 

(1.2 mg, 2.3 mg).  
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amocanebi 

1. cxrilis saSualebiT ipoveT 2marcx.  da 2marjv. , Tu: a) 0.05  , 

16n  ; b) 0.1, 5n   ; g) 0.01, 23n   ; d) 0.05  , 29n  ;          

e) 0.1, 14n   .  

qvemoT moyvanil amocanebSi igulisxmeT, rom yvela si-

dide ganilebulia normalurad: 

3. aageT 90%-iani ndobis intervali avtobusis usaf-

rTxoebis Sesamowmeblad saWiro drois dispersiisa da 

standartuli gadaxrisaTvis Tu cnobilia, rom 20 av-

tobusis usafrTxoebis Sesamowmeblad saWiro drois 

Sesworebuli standartuli gadaxraa 6.8 wT.  

5. qvemoT moyvanilia vaSlis wvenSi Saqris Semcveloba 

gramebSi:  

18.6 19.5 20.2 20.4 19.3 

21 20.3 19.6 20.7 18.9 

22.1 19.7 20.8 18.9 20.7 

21.6 19.5 20.1 20.3 19.9 

aageT 99%-iani ndobis intervali populaciis disper-

siisa da standartuli gadaxrisaTvis.  

7. aageT 98%-iani ndobis intervali drois im Sualedis 

dispersiisa da standartuli gadaxrisTvis, romelic 

sWirdeba satelefono kompanias zaris swori mimarTu-

lebiT gadarTvisaTvis Tu cnobilia, rom 15 zaris Sem-

TxvevaSi am drois Sesworebuli standartuli gadaxra 

tolia 1.6 wT.  

9. avtoteqmomsaxurebis centri akeTebda reklamas, rom 

zeTis Secvlisas klients ar dasWirdeboda 30 wuTze 

meti lodini. zeTis Secvlis 28 SemTxvevaSi drois Ses-

worebuli standartuli gadxra iyo 5.2 wuTi. aageT 

95%-iani intervali populaciis standartuli gadax-

risaTvis.  

11. aageT 95%-iani ndobis intervali elementebis muSao-

bis xangrZlivobis standartuli gadaxrisaTvis Tu 
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cnobilia, rom 200 elementisaTvis Sesworebuli stan-

dartuli gadaxraa 18 Tve.  

amocanebi gameorebisaTvis 

13. parkSi moseirne 36 adamianze dakvirvebam aCvena, rom 

isini saSualod gadaadgildebian 2.6 km/sT siCqariT. 

SerCevis Sesworebuli standartuli gadaxraa 0.4 km/sT. 

aageT 95%-iani ndobis intervali realuri saSualo-

saTvis.  

15. 1500 gamokiTxuli adamianidan Svebulebis ganmavloba-

Si saSualod 7.5 Rame gaatara sastumroSi, Sesabamisi 

Sesworebuli standartuli gadaxra iyo 0.8 Rame. aageT 

95%-iani ndobis intervali realuri saSualosaTvis.  

17. qalaqis garkveul nawilSi 5 Tviani dakvirvebis Sede-

gad TveSi saSualod 28 fostalioni iyo dakbenili ma-

wanwala ZaRlebis mier. SerCevis Sesworebuli stan-

dartuli gadaxraa 3. CaTvaleT, rom dakbenili fosta-

lionebis ricxvi normaluradaa ganawilebuli da aa-

geT 90%-iani ndobis intervali TveSi dakbenili fos-

talionebis realuri saSualosaTvis.  

19. mkvlevars surs Seafasos universitetis yovelwliuri 

saSualo danaxarjebi safosto momsaxurebaze 90%-iani 

saimedoobiTa da 25 laris sizustiT. ra minimaluri mo-

culobis SerCeva unda iyos ganxiluli Tu cnobilia, rom 

safosto danaxarjebis standartuli gadaxraa 80 lari?  

21. 200 ubeduri SemTxvevidan, romelic saWiroebs gadau-

debel samedicino daxmarebas, 40% moxda saxlSi. aageT 

90%-iani ndobis intervali saxlSi momxdari ubeduri 

SemTxvevebis realuri proporciisaTvis.  

23. dietologs surs 95%-iani saimedoobiTa da 2%-iani si-

zustiT Seafasos im mozardebis realuri proporcia, 

romlebic Wamen Zilis win. ra moculobis SerCeva iqne-

ba amisaTvis aucilebeli, Tu adrindeli kvlevis Ta-

naxmad 100 gamokiTxulidan 18% Wamda Zilis win?  
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25. 28 forToxlis Sesworebuli standartuli gadaxraa 0.34 

sm. aageT 99%-iani ndobis intervali forToxlis dia-

metris WeSmariti standartuli gadaxrisaTvis.  

27. SemTxveviT SerCeuli 15 Tovlmavali manqanis bataree-

bis muSaobis xangrZlivobis (TveebSi) Sesworebuli 

dispersia iyo 8.6. aageT 90%-iani ndobis intervali re-

aluri dispersiisaTvis.  

amocanebi gamocdisaTvis 

29. 49 SemTxveviT SerCeuli wignis moyvaruli kviris gan-

mavlobaSi wignis SeZenaze saSualod xarjavs 23.45 

lars. Sesabamisi Sesworebuli standartuli gadaxraa 

2.8 lari. aageT 90%-iani ndobis intervali realuri 

saSualosaTvis.  

31. 40 SemTxveviT SerCeuli saskolo avtobusis saSualo 

wonaa 4150 funti, xolo Sesworebuli standartuli ga-

daxra ki 480 funti. aageT 99%-iani ndobis intervali 

avtobusis wonis realuri saSualosaTvis.  

33. respublikur saavadmyofoSi, SemTxveviT SerCeuli 8 

kviraze dakvirvebisas, kviraSi saSualod 438 pacienti 

mimarTavda saswrafo daxmarebis ganyofilebas. Seswo-

rebuli standartuli gadaxra iyo 16. CaTvaleT, rom 

aRniSnuli kategoriis pacientTa ricxvi ganawilebu-

lia normalurad da aageT 99%-iani ndobis intervali 

pacientTa realuri saSualosaTvis.  

35. fakultetis dekans surs Seafasos saaTebis raodenoba 

kviris manZilze, romelsac pirvelkurselebi uTmoben 

swavlas. wina kvlevis standartuli gadaxra iyo 2.6 sT. 

ra minimaluri moculobis SerCeva unda iyos ganxi-

luli, raTa 99%-iani saimedoobiT realuri saSualos 

gansxvaveba SerCeviTi saSualosagan ar arematebodes 

0.5 saaTs.  

37. 75 gamokiTxuli muSidan 53 samsaxurSi yoveldRiurad 

dadis avtobusiT. aageT 95%-iani ndobis intervali im 

muSebis realuri proporciisaTvis, vinc samsaxurSi 

dadis avtobusiT.  
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39. 90 gamokiTxuli ojaxidan 40 flobs erT televizors 

mainc. aageT 95%-iani ndobis intervali im ojaxebis 

realuri proporciisaTvis, romlebic floben erT te-

levizors mainc.  

41. 25 SemTxveviT SerCeuli novelis gverdebis ricxvis 

Sesworebuli standartuli gadaxraa 9 gverdi. aageT 

95%-iani ndobis intervali populaciis standartuli 

gadaxrisaTvis.  

43. 20 SemTxveviT SerCeuli avtomobilis mier 1 galoni            

(1 galoni = 3.38 litri)benzinis gamoyenebis Sedegad 

gamoyofili mavne nivTierebebis raodenobis Seswore-

buli standartuli gadaxraa 2.3 uncia. aageT 90%-iani 

ndobis intervali avtomobilebis mier gamoyofili 

mavne nivTierebebis standartuli gadaxrisaTvis.  
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Tavi IV 

hipoTezaTa Semowmeba saSualosaTvis 

(
2  cnobilia) 

ganawilebis parametrebis mniSvnelobebis Sesaxeb an 

ori ganawilebis parametrebis sidideebis Sedarebis hipo-

Tezebs parametruli hipoTezebi ewodeba. hipoTezebs ga-

nawilebis saxis Sesaxeb ki araparametruli hipoTezebi 

ewodeba. hipoTezas, romelic wamoyenebulia SerCeviT mo-

nacemebTan misi Tanxmobis Sesamowmeblad, nulovani hipo-

Teza ewodeba da aRiniSneba 
0H -iT (

0H  amtkicebs, rom ar 

arsebobs gansxvaveba parametrsa da mis konkretul mniS-

vnelobas Soris an ar arsebobs gansxvaveba or parametrs 

Soris). 
0H  hipoTezasTan erTad ixilaven (wamoayeneben) 

alternatiul anu sawinaaRmdego hipoTezasac, romelsac 

1H -iT aRniSnaven (
1H  amtkicebs, rom arsebobs gansxvaveba 

parametrsa da mis konkretul mniSvnelobas Soris an arse-

bobs gansxvaveba or parametrs Soris). nulovani hipoTeza 

moicavs tolobis niSans: 

kriteriumi: 

ormxrivi marjvena  

calmxrivi 

 marcxena  

calmxrivi 

0 0:H    
0 0:H    

0 0:H    

1 0:H    
1 0:H    

1 0:H    
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 ormxrivi hipoTeza 

 

 marcxena calmxrivi hipoTeza 

 

samarTliani hipoTezis ukugdebas pirveli gvaris Sec-

doma ewodeba. pirveli gvaris Secdomis daSvebis albaTo-

bas mniSvnelovnebis done ewodeba da  -Ti aRiniSneba. 

arasamarTliani hipoTezis miRebas meore gvaris Secdoma 

ewodeba. misi albaToba aRiniSneba   asoTi. ricxvs 1  , 
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romelic tolia albaTobis imisa, rom ar iqneba daSvebuli 

meore gvaris Secdoma kriteriumis simZlavre ewodeba. 

statistikuri hipoTezis Semowmeba normaluri ganawi-

lebis maTematikuri lodinis Sesaxeb cnobili dispersiis 

SemTxvevaSi: 

2( , )N   ; 2D   cnobilia; E  ucnobia. 

hipoTeza: 
0 0:H E a    

mniSvnelovnebis done:   

kriteriumis statistika: 0 (0,1)
/

X a
Z N

n


   

kriteriumis mniSvneloba T.V.: 0

/

x a
z

n


  

alternativa    kritikuli are C.R.  

(
0H -is uaryofis are) 

1 1 0:H E a a        z z , 

1 1 0:H E a a        z z  , 

1 0:H E a        
/ 2z z   an 

/ 2z z  

(sadac z  aris (0,1)N -is zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V.). 

P - mniSvneloba: 

0 1 1 0 1 1 0

0 1 1 0 1 1 0

0 1 1 1 1

{ | }, : ; 1 ( ), : ;

{ | }, : ; ( ), : ;

{| | | || }, : . 2 [1 (| |)], : .

P Z z H H E a a z H E a a

P P Z z H H E a a z H E a a

P Z z H H E a z H E a

      
 

        
      

 

 

 

Tu Tu

Tu Tu

Tu Tu

 

gadawyvetileba: Tu z C.R., maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 
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SerCevis minimaluri raodenoba n , romlisTvisac I 

gvaris Secdomis albaTobaa  , xolo II gvaris Secdomis 

albaToba naklebia  -ze:  
2 2 2

1 0[ ( ) /( ) ] 1n z z a a       

SeniSvna: Tu SerCevis moculoba metia an toli 30-is da 

standartuli gadaxra   ucnobia, kriteriumis statisti-

kad ganixileba:  

' /

X E
Z

s n


 . 

 ormxrivi hipoTezis Semowmeba ( cnobilia) 

a = 0.05 mniSvnelovnebis doniT SevamowmoT hipoTeza 

imis Sesaxeb, rom televizorebis saSualo ricxvi aSS-s mo-

saxleobis ojaxebSi aris 3-is toli, Tu cnobilia, rom 

 = 0.8 da SemTxveviT SerCeul 100 ojaxSi televizorebis 

saSualo ricxvi aRmoCnda 2.84.  

gvaqvs: a = 0.05;  = 0.8 n = 100; 2.84x  . amitom 2 1.96az    

da  
2.84 3 0.16

. . 2.0
0.08/ 0.8 / 100

x
T V

n

  
    




. Sesabamisad, gveq-

neba Semdegi suraTi: 
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ormxrivi hipoTezis Semowmeba p-mniSvnelobis meTodiT 

 
 

 

 

magaliTi 1. samecniero angariSis Tanaxmad sruli pro-

fesoris saSualo wliuri Semosavali aRemateba 42000 

lars. SemTxveviT SerCeuli 30 sruli profesoris wliuri 

Semosavlis saSualo aRmoCnda 43260 lari. 0.05 mniSvne-

lovnebis donisaTvis SeamowmeT hipoTeza imis Sesaxeb, 

rom sruli profesoris saSualo xelfasi metia 42000 

larze, Tu populaciis standartuli gadaxraa 5230 lari.  

amoxsna. vinaidan SerCevis moculoba 30 , amitom Seg-

viZlia vigulisxmoT, rom saqme gvaqvs daaxloebiT norma-

lur populaciasTan 2( ,5230 )N a . CamovayaliboT ZiriTadi 

da alternatiuli hipoTezebi: 0 : 42000H a   da 1 : 42000H a  . 

vinaidan, 0.05   da kriteriumi marjvena calmxrivia, kri-

tikuli mniSvneloba iqneba 1.65z  . gamovTvaloT krite-

riumis mniSvneloba:  

43260 42000
1.32

/ 5230 / 30

x E
z

n





 
   . 

radganac 1.32 < 1.65 (anu kriteriumis mniSvneloba ar 

vardeba kritikul areSi), amitom ara gvaqvs safuZveli nu-

lovani hipoTezis uaryofis. 

vinaidan p-mniSvneloba = 0.0456 < a = 0.05, amitom 
ukuvagdebT ZiriTad hipoTezas 
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magaliTi 3. jandacvis saministros angariSis mixedviT 

insultis mkurnalobis saSualo Rirebuleba Seadgens 

24672 lars. imis gasarkvevad, konkretul saavadmyofoSi 

insultis mkurnalobis saSualo Rirebuleba aris Tu ar 

gansxvavebuli, mkvlevarma SemTxveviT SearCia am saavad-

myofoSi insultis mkurnalobis 35 SemTxveva da mkurna-

lobis saSualo Rirebuleba gamovida 25226 lari. popula-

ciis standartuli gadaxraa 3251 lari. SeuZlia Tu ara 

mkvlevars 0.01 mniSvnelovnebis doniT amtkicos, rom am 

hospitalSi insultis mkurnalobis Rirebuleba gansxva-

vebulia 24672 larisagan? 

amoxsna. 
0 : 24672H E  , 

1 : 24672H E  . kritikuli mniS-

vnelobebia: 2.58  da 2.58 . kriteriumis mniSvneloba iqneba: 

25226 24672
1.01

/ 3251/ 35

x E
z

n





 
   . 

ramdenadac 1.01 < 2.58 (anu kriteriumis mniSvneloba ar 

vardeba kritikul areSi), amitom ar arsebobs sakmarisi sa-

fuZveli imisa, rom konkretul saavadmyofoSi mkurnalo-

bis Rirebuleba gansxvavebulia. 

magaliTi 5. meteorologis azriT qalaqSi qaris saSua-

lo siCqarea 8km/sT. SemTxveviT SerCeuli 32 dRis monace-

mebiT qaris saSualo siCqare aRmoCnda 8.2 km/sT, xolo Ses-

worebuli standartuli gadaxra ki 0.6km/sT. 0.05   mniS-

vnelovnebis doniT gvaqvs Tu ara safuZveli ar daveTan-

xmoT meteorologs? gamoiyeneT P -mniSvnelobis meTodi. 

amoxsna. 
0 : 8H E  , 

1 : 8H E  . gamovTvaloT kriteriu-

mis mniSvneloba:  

8.2 8
1.89

0.6 / 32
z


  . 

vipovoT P -mniSvneloba: 2 [1 (| |)] 2 (1 0.9706)P z        

0.0588 . vinaidan P  , amitom 
0H  ar unda uarvyoT, anu 
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ara gvaqvs sakmarisi safuZveli, rom ar gaviziaroT meteo-

rologis azri. 

amocanebi 

1. isargebleT standartuli normaluri ganawilebis 

cxriliT da ipoveT kritikuli mniSvneloba (an mniSvne-

lobebi) roca: a) 0.01  , krit. ormxrivia; b) 0.05  , 

krit. marj. calmxrivia; g) 0.05  , krit. marc. cal-

mxrivia; d) 0.1  , krit. marc. calmxrivia; e) 0.05  , 

krit. ormxrivia; v) 0.04  , krit. marj. calmxrivia;        

z) 0.01  , krit. marc. calmxrivia; T) 0.1  , krit. or-

mxrivia; i) 0.02  , krit. marj. calmxrivia; k) 0.02  , 

krit. ormxrivia.  

3. mkvlevari fiqrobs, rom soflis saSualo biujeti Se-

adgens 25000 lars. 0.05   mniSvnelovnebis doniT 

gvaqvs Tu ara sakmarisi safuZveli uarvyoT mkvlevris 

mosazreba, Tu SemTxveviT SerCeuli 40 soflis biuje-

ti aTasobiT larebSi Semdegia: 

16.7 17.6  26.5 6.3 16.5 11.9 23.7 14.3 94 4.7 

11.6 26.5 5.6 58.6 3.2 14.2 3.5 10.9 11.8 15.2 

30.1 19.7 11.7 38.8 36.3 4.8 7.9 14.2 18 24.5 

69.2 8.5 19.2 5 15.3 41 27.1 10.3 3.7 13.6 

5. qarxnis menejeris azriT muSebis saSualo saaTobrivi 

anazRaureba 9.78 larze naklebia. SemTxveviT SerCeuli 

18 muSis saSualo saaTobrivi xelfasi aRmoCnda 9.6 la-

ri, xolo Sesworebuli standartuli gadaxra ki 1.42 

lari. CaTvaleT, rom xelfasi normaluradaa ganawile-

buli. 0.1   mniSvnelovnebis doniT gvaqvs Tu ara sak-

marisi safuZveli davadasturoT menejeris mosazreba?  

7. gayinuli kerZis mwarmoebeli firmis direqtori acxa-

debs, rom kerZis saSualo kaloriuloba aris 800, xolo 

standartuli gadaxra ki 25. mkvklevarma Seamowma 12 

kerZi da daadgina, rom maTi saSualo kaloriuloba iyo 

873. gvaqvs Tu ara sakmarisi safuZveli 0.02   mniSvne-
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lovnebis doniT uarvyoT direqtoris mtkicebuloba? 

CavTvaloT, rom kaloriuloba kerZSi ganawilebulia 

normalurad.  

9. dietologis gancxadebiT misi dietiT pacientebi 20 

kviris manZilze saSualod ikleben 24 funts. Sesabami-

si standartuli gadaxraa 5 funti. dietologs surs 

miiRos ukeTesi Sedegi da amcirebs marilis moxmare-

bas. axali meTodis gamoyenebiT 40 SemTxveviT SerCeu-

li pacienti 20 kviraSi saSualod iklebs 16.3 funts. 

0.05   mniSvnelovnebis doniT SeiZleba Tu ara iT-

qvas, rom dieta Seicvala?  

11. gamokiTxvis Tanaxmad 55 welze meti asakis qalebi dRe-

Si saSualod xarjaven 1660 kalorias. imis Sesamowmeb-

lad, jandacvis sferoSi momuSave qalebi xarjaven Tu 

ara imave raodenobis kalorias, SemTxveviT SerCeul 

iqna jandacvis sferoSi momuSave 55 w. meti asakis 43 qa-

li da aRmoCnda, rom maT mier dReSi daxarjuli kalo-

riebis saSualoa 1446, xolo standartuli gadaxra ki 

56 kal. 0.05   mniSvnelovnebis doniT SeiZleba Tu ara 

imis mtkiceba, rom jandacvis sferoSi dasaqmebuli qa-

lebis mier daxarjuli kaloriebis saSualo gansxvav-

deba populaciis saSualosagan?  

13. uZravi qonebis agentis mtkicebiT dedaqalaqSi saxle-

bis saSualo gasayidi fasia 60000 lari. 0.05   mniSvne-

lovnebis doniT gvaqvs Tu ara sakmarisi safuZveli 

uarvyoT agentis mtkiceba, Tu dedaqalaqSi SemTxveviT 

SerCeuli 36 gayiduli saxlis fasebia (aTasobiT la-

rebSi):  

9.5 54 99 94 80 29 121.5 184.75 15 

164.45 6 13 188.4 121 308 42 7.5 32.9 

126.9 25.225 95 92 38 60 211 15 28 

53.5 27 21 76 85 25.225 40 97 284 

15. miuTiTeT unda ukuvagdoT Tu ara nulovani hiopoTeza 

mocemuli P -mniSvnelobis mixedviT, Tu: a) P -mniSv. = 

0.258, 0.05  , krit. calmxrivia; b) P -mniSv. = 0.0684, 

0.1  , krit. ormxrivia; g) P -mniSv. = 0.0153, 0.01  , 
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krit. calmxrivia; d) P -mniSv. = 0.0232, 0.05  , krit. 

ormxrivia; e) P -mniSv. = 0.002, 0.01  , krit. calmxrivia. 

17. avtobusebis firmis menejeris mtkicebiT 50 mili/sT siC-

qariT moZraobisas saskolo avtobusis saSualo samuxru-

We manZili Seadgens 264 futs (1 futi = 30.48sm). mkvleva-

ris mier SemTxveviT SerCeuli 20 saskolo avtobusis sa-

Sualo samuxruWe manZili aRmoCnda 262.3 futi, xolo Ses-

worebuli standartuli gadaxra ki 3 futi. mkvlevaris 

azriT saSualo samuxruWe manZili naklebia 264 futze. 

CaTvaleT, rom samuxruWe manZili ganawilebulia norma-

lurad. ipoveT P -mniSvneloba. 0.01   mniSvnelovnebis 

doniT unda ukuvagdoT Tu ara nulovani hipoTeza?  

19. televizorebis firmis menejeris mtkicebiT maTi te-

levizorebis muSaobis saSualo xangrZlivoba metia 84 

Tveze. populaciis standartuli gadaxra aris 10 Tve. 

SemTxveviT SearCies 100 televizori da Seamowmes. Ser-

Cevis saSualo aRmoCnda 85.1 Tve. SeamowmeT hipoTeza, 

rom televizorebis muSaobis saSualo xangrZlivoba 

metia 84 Tveze da gamoTvaleT P -mniSvneloba. miRebu-

li P -mniSvnelobis mixedviT 0.01   mniSvnelovnebis 

doniT unda ukuvagdoT Tu ara nulovani hipoTeza?  

21. gasul wels dedaqalaqis samedicino muSakebis saSu-

alo saaTobrivi anazRaureba iyo 6.32 lari. popula-

ciis standartuli gadaxraa 0.54 lari. mimdinare wels 

SemTxveviT SerCeuli 50 samedicino muSakis saSualo 

saaTobrivi anazraureba Seadgens 6.51 lars. P -mniS-

vnelobis mixedviT, 0.05   mniSvnelovnebis doniT, 

SeamowmeT hipoTeza imis Sesaxeb, rom saSualo ar Se-

icvala.  

23. avtomobilistis mtkicebiT is dReSi saSualod gadis 

60 km-s. qvemoT moyvanilia avtomobilistis mier Tvis 

ganmavlobaSi yoveldRiurad gavlili manZilebi. da-

vuSvaT, rom populaciis standartuli gadaxraa 13.42 

km. gvaqvs Tu ara sakmarisi safuZveli uarvyoT avto-

mobilistis mtkicebuleba 0.05   mniSvnelovnebis 

doniT. isargebleT P -mniSvnelobis meTodiT. 
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72 45 36 68 69 71 57 60 83 26 

60 72 58 87 48 59 60 56 64 68 

42 57 57 58 63 49 73 75 42 63 
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Tavi V 

hipoTezaTa Semowmeba saSualosaTvis 

(
2  ucnobia) 

statistikuri hipoTezis Semowmeba normaluri ganawi-

lebis maTematikuri lodinis Sesaxeb ucnobi dispersiis 

SemTxvevaSi: 

( , )N    ; D  ucnobia; E  ucnobia. 

hipoTeza: 
0 0:H E a    

mniSvnelovnebis done:   

kriteriumis statistika: 0

'
( 1)

/

X a
T T n

S n


    

kriteriumis mniSvneloba T.V.: 0

' /

x a
t

s n


  

alternativa kritikuli are C.R. (
0H -is uaryofis are) 

1 1 0:H E a a       1,nt t  , 

1 1 0:H E a a       1,nt t   , 

1 0:H E a       1, / 2nt t    an 1, / 2nt t   

(sadac 1,nt   aris Tavisuflebis 1n  xarisxis mqone stiu-

dentis ganawilebis zeda  -kritikuli wertili anu kri-

tikuli mniSvneloba C.V.). 

P - mniSvneloba: 

0 1 1 0 1 1 0

0 1 1 0 1 1 0

0 1 1 1 1

{ | }, : ; 1 ( ), : ;

{ | }, : ; ( ), : ;

{| | | || }, : . 2 [1 (| |)], : .

T

T

T

P T t H H E a a F t H E a a

P P T t H H E a a F t H E a a

P T t H H E a F t H E a

      
 

       
      

 

 

 

Tu Tu

Tu Tu

Tu Tu
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gadawyvetileba: Tu t C.R., maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

rodis gamoiyeneba Z an T ganawileba 

 

 

 

 

  

 

 

 

 

 

 
* populacia unda iyos daaxloebiT normalurad ganawile-

buli. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

marjvena calmxrivi hipoTeza 

 

cnobilia Tu ara σ?  
gamoiyene 

/

X EX
Z

n





  diax 

ara 

aris Tu ara n  30? diax 
 

gamoiyene 
/

X EX
Z

S n





   

 
ara 
 

gamoiyene 
/

X EX
T

S n





, T.x. = n – 1     
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ormxrivi hipoTezis Semowmeba ( ucnobia) 

a = 0.05 mniSvnelovnebis doniT SevamowmoT hipoTeza 

imis Sesaxeb, rom parizis sastumroebSi oTaxebis saSualo 

fasia 168 evro, Tu cnobilia, rom SemTxveviT SerCeul 25 

sastumroSi oTaxebis saSualo fasi aRmoCnda 172.50 evro, 

xolo Sesworebuli standartuli gadaxra ki 15.40 evro.  

gvaqvs: a = 0.05; n = 25; df = 24; 172.50x  ; 15.40s  . amitom 

24,0.025 2.0639t    da 
172.50 168 4.5

. . 1.46.
3.08/ 15.40 / 25

x
T V

s n

 
   




 Se-

sabamisad, gveqneba Semdegi suraTi: 

 

marjvena calmxrivi t kriteriumi saSualosaTvis 

( ucnobia) 

satelefono kompaniis menejeris azriT saqmiani adami-

anebis mobiluri telefonis danaxarjebi gaizarda da ax-

la saSualod metia vidre 52 lari TveSi. kompaniam SearCia 

25 momxmarebeli, romelTa saSualo danaxarjma Seadgina 

53.1 lari, xolo Sesworebuli standartuli gadaxra iyo 

10 lari. 0.1 mniSvnelovnebis doniT SeamowmeT menejeris 

mtkicebulebis siswore (igulisxmeba, rom populacia 

normaluria).  
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am SemTxvevaSi gvaqvs: n = 25; 53.1x  ; 10s  ; a = 0.1. Camo-

vayaliboT ZiriTadi da alternatiuli hipoTezebi: 

0 : 52H  saSualo danaxarji ar aRemateba 52 lars; 

1 : 52H   saSualo danaxarji metia 52 larze. 

Sesabamisad, kriteriumi iqneba marjvena calmxrivi: 

, 1 0.1,24( , ) ( , ) (1.318, )a nt t      . kriteriumis statistikad 

unda aviRoT t statistika, 
/

x
t

s n





. gamovTvaloT krite-

riumis mniSvneloba 
53.1 52

. . 0.55
10 / 25

T V


  .  

 

igive amocana amovxsnaT p-mniSvnelobis meTodiT, gvaqvs: 
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magaliTi 1. jandacvis ministris mtkicebiT eqimis saSu-

alo wliuri Semosavali Seadgens 24000 lars. SemTxveviT 

SerCeuli 10 eqimis wliuri Semosavlis saSualo aRmoCnda 

23450 lari, xolo Sesworebuli standartuli gadaxra ki 

400 lari. gvaqvs Tu ara sakmarisi safuZveli ministris 

mtkicebis uarsayofad 0.05   mniSvnelovnebis doniT? 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 24000H E  , 

1 : 24000H E  . pirobis Tanax-

mad, gvaqvs: 23450x  , ' 400s  , 10n  . stiudentis ganawile-

bis cxrilidan, 0.05  -isa da Tavisuflebis 1 9n   xaris-

xisaTvis, vpoulobT saWiro kritikul mniSvnelobebs: 

1, / 2 2.262nt     da 1, / 2 2.262nt   . kriteriumis mniSvneloba ki 

iqneba:  

'

23450 24000
4.35

/ 400 / 10

x E
t

s n

 
    . 

vinaidan, 4.35 2.262   , amitom nulovani hipoTeza unda 

ukuvagdoT, anu Cven gvaqvs sakmarisi safuZveli ministris 

mtkicebis uarsayofad. 

magaliTi 3. vipovoT P -mniSvneloba, Tu kriteriumis 

mniSvneloba stiudentis ganawilebisaTvis (T kriteriumis 

statistikis t  kriteriumis mniSvneloba) aris 2.056, SerCe-

vis moculobaa 11 da kriteriumi marjvena calmxrivia. 

amoxsna. stiudentis ganawilebis zeda kritikuli wer-

tilebis cxrilSi Tavisuflebis 11 1 10  -is toli xaris-

xis gaswvriv movZebnoT iseTi ori mniSvneloba, romelTa 

Soris vardeba (moeqceva) 2.056. es mniSvnelobebia: 1.812 da 

2.228. vinaidan kriteriumi marjvena calmxrivia, SevxedoT 

striqons warweriT `One tail,  ~ da vipovoT  -s ori mniS-

vneloba, romelic Seesabameba 1.812-sa da 2.228-s. es mniS-

vnelobebia: 0.05 da 0.025. Sesabamisad, P -mniSvneloba swo-

red maT Sorisaa moTavsebuli: 0.025 < P -mniSvneloba < 

0.05. magaliTad, Tu 0.05  , maSin Cven unda ukuvagdoT 

0H , radganac P -mniSvneloba < 0.05; magram, Tu 0.01  , ma-
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Sin 
0H -is uaryofis safuZveli ara gvaqvs, radganac P -

mniSvneloba > 0.025 > 0.01. 

SeniSvna: P -mniSvnelobis povna SeiZleba specialuri 

kalkulatoriT an kompiuteruli programiT. am magaliT-

Si kalkulatoriT gamoTvlili P -mniSvneloba = 0.033. 

magaliTi 5. eqimebis azriT morbenali adamiani ufro 

met Jangbads moixmars vidre saSualod yvela adamiani. 

SemTxveviT SerCeuli 15 morbenalisaTvis Jangbadis mox-

marebis saSualo iyo 40.6 ml/kg, xolo Sesworebuli stan-

dartuli gadaxra ki 6 ml/kg. Tu yvela adamianis saSualo 

moxmareba Seadgens 36.7 ml/kg, gvaqvs Tu ara sakmao safuZ-

veli davujeroT eqimebs 0.05   mniSvnelovnebis doniT? 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 36.7H E  , 

1 : 36.7H E  . gamovTvaloT kri-

teriumis mniSvneloba: 

'

40.6 36.7
2.517

/ 6 / 15

x E
t

s n

 
   . 

gamovTvaloT P -mniSvneloba: stiudentis ganawilebis 

cxrilSi 1 14n  -is gaswvriv 2.517 vardeba 2.145-sa da 

2.624-s Soris, romelebic Seesabameba 0.025  -sa da 

0.01  -s (kriteriumi marjvena calmxrivia). amitom 0.01 < 

P -mniSvneloba < 0.025, e. i. P -mniSvneloba <   (vinaidan 

0.025 < 0.05) da nulovani hipoTeza unda ukuvagdoT, anu 

Cven gvaqvs sakmarisi safuZveli gaviziaroT eqimebis mtki-

cebuleba. 

 

amocanebi 

1. isargebleT stiudentis ganawilebis cxriliT da ipo-

veT kritikuli mniSvneloba (an mniSvnelobebi), roca: 

a) 10n  , 0.05  , kriteriumi marjvena calmxrivia; b) 

18n  , 0.1  , kriteriumi ormxrivia; g) 6n  , 0.01  , 
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kriteriumi marcxena calmxrivia; d) 9n  , 0.025  , 

kriteriumi marjvena calmxrivia; e) 15n  , 0.05  , kri-

teriumi ormxrivia; v) 23n  , 0.005  , kriteriumi mar-

cxena calmxrivia; z) 28n  , 0.01  , kriteriumi or-

mxrivia; T) 17n  , 0.02  , kriteriumi ormxrivia.  

qvemoT moyvanil amocanebSi igulisxmeT, rom popula-

cia daaxloebiT normaluradaa ganawilebuli. 

3. ekvatoris samxreTiT zafxulis TveebSi mosuli nale-

qebis saSualo Seadgens 11.52 diums (1 diumi = 2.54 sm). 

2000 wels mkvlevarma SemTxveviT SearCia ekvatoris 

samxreTiT mdebare 10 qalaqi da daadgina, rom mosuli 

naleqebis saSualo aris 7.42 diumi. SerCevis Seswore-

buli standartuli gadaxra Seadgens 1.3 diums. 0.05   

mniSvnelovnebis doniT SeuZlia Tu ara mkvlevars da-

askvnas, rom 2000 wels mosuli naleqebis saSualo nak-

lebia 11.52 diumze? 

5. uZravi qonebis agentis mtkicebiT dedaqalaqSi mcire 

biznesis ofisis xarjebis saSualoa 800 lari. SemTxve-

viT SerCeuli 10 mcire biznesisaTvis ofisis xarjebis 

saSualom Seadgina 863 lari, xolo Sesworebuli stan-

dartuli gadaxra iyo 20 lari. 0.05   mniSvnelovnebis 

doniT gvaqvs Tu ara sakmarisi safuZveli ukuvagdoT 

uZravi qonebis agentis mtkicebuleba? 

7. mSeneblobis saministros mtkicebulebiT dedaqalaqSi 

Senobebis saSualo simaRle sul cota 700 futia. 

0.025   mniSvnelovnebis doniT gvaqvs Tu ara sakmari-

si safuZveli ukuvagdoT mSeneblobis saministros 

mtkicebuleba, Tu SemTxveviT SerCeuli 10 Senobis si-

maRleebia: 

485 511 841 725 615 

582 616 635 535 520 

9. uZravi qonebis agentis mtkicebiT samoTaxiani binis sa-

Sualo saijaro gadasaxadi dedaqalaqSi Seadgens 750 

lars. mkvlevarma SemTxveviT SearCia 12 samoTaxiani bi-
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na da daadgina, rom maTi saijaro gadasaxadis saSua-

loa 732 lari, xolo Sesworebuli standartuli gadax-

ra ki 17 lari. 0.01   mniSvnelovnebis doniT gvaqvs Tu 

ara sakmarisi safuZveli ukuvagdoT agentis mtkicebu-

leba? 

11. Tbilgazis mtkicebiT mcire kompaniebis gazis saSualo 

danaxarji TveSi ar aRemateba 350 lars. kompaniebis 

mflobelebi ki eWvoben, rom gazis danaxarji ufro me-

tia. SemTxveviT SeirCa 12 mcire kompania da aRmoCnda, 

rom maTi saSualo danaxarji iyo 358 lari, xolo Ses-

worebuli standartuli gadaxra ki 16 lari. SeamowmeT 

hipoTeza imis Sesaxeb, rom 0.05   mniSvnelovnebis 

doniT gazis saSualo danaxarji metia 350 larze.  

13. gamokiTxvis Tanaxmad, martoxela adamianebis saxlSi 

telefoni TveSi saSualod 37-jer rekavs. am hipoTezis 

Sesamowmeblad mkvlevarma gamokiTxa 29 martoxela 

adamiani da daadgina, rom telefonis zarebis saSualo 

iyo 34.9, xolo Sesworebuli standartuli gadaxra ki 6. 

0.05   mniSvnelovnebis doniT gvaqvs Tu ara safuZve-

li ukuvagdoT aRniSnuli hipoTeza? gamoiyeneT P -

mniSvnelobis meTodiT.  

15. gasuli wlebis gamocdilebidan gamomdinare maswavle-

bels sjera, rom gamocdaze studentebis saSualo qu-

la aris 75. gamoiyeneT P -mniSvnelobis meTodi da 

0.01   mniSvnelovnebis doniT SeamowmeT, rom stu-

dentebis saSualo qula isev aris 75, Tu cnobilia, rom 

mimdinare wels 20 SemTxveviT SerCeuli studentis qu-

lebia:  

 

80 68 72 73 76 81 71 71 50 65 

63 71 70 76 75 69 70 72 70 74 
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Tavi VI 

hipoTezaTa Semowmeba dispersiisaTvis 

statistikuri hipoTezis Semowmeba normaluri ganawi-

lebis dispersiis Sesaxeb: 

hipoTeza: 2

0 0:H D    

mniSvnelovnebis done:   

kriteriumis statistika: 
2

2

21
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 


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  



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kriteriumis mniSvneloba T.V.= 

2

1

2

0

2'

2
0

( )

, ,

, .
( 1)

n

i

i

x E

E

E
n s
























Tu cnobilia

Tu ucnobia

 

alternativa  kritikuli are C.R. (
0H -is uaryofis are) 

2

1 0:H D       

2

,

2

1,

[ , ),

[ , ),

n

n

E

E





 

 

 




Tu cnobilia,

Tu ucnobia.
 

2

1 0:H D      

2

,1

2

1,1

(0, ],

(0, ],

n

n

E

E





 

 



 





Tu cnobilia,

Tu ucnobia.
 

2

1 0:H D      

2 2

,1 /2 , /2

2 2

1,1 /2 1, /2

(0, ] [ , ),

(0, ] [ , ),

n n

n n

E

E

 

 

  

  



  

 




Tu cnobilia,

Tu ucnobia.
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(sadac 2

,n   aris 2( )n  ganawilebis zeda  -kritikuli wer-

tili anu kritikuli mniSvneloba C.V.). 

alternativa        P - mniSvneloba: 

2

1 0:H D            
2

2

{ ( ) . .},

{ ( 1) . .},

P n T V E
P

P n T V E

 

 

 
 

 

Tu cnobilia,

Tu ucnobia.
 

2

1 0:H D           
2

2

{ ( ) . .},

{ ( 1) . .},

P n T V E
P

P n T V E

 

 

 
 

 

Tu cnobilia,

Tu ucnobia.
 

2

1 0:H D   
2 2

2 2

2 min( { ( ) . .}, { ( ) . .}),

2 min( { ( 1) . .}, { ( 1) . .}), .

P n T V P n T V E
P

P n T V P n T V E

  

  

   
 

    

Tu cnobilia,

Tu ucnobia
 

gadawyvetileba: Tu T.V.C.R., maSin 
0H  hipoTezas uku-

vagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

magaliTi 1. profesors surs Tavis jgufSi, sadac 23 

studentia, gaarkvios qulebis cvalebadoba aris Tu ara 

naklebi, vidre populaciis dispersia 225 . profesoris 

jgufSi qulebis Sesworebuli dispersiaa 198. 0.05   

mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZveli 

vamtkicoT, rom profesoris jgufSi qulebis cvalebado-

ba naklebia populaciis dispersiaze? CaTvaleT, rom qu-

lebi normaluradaa ganawilebuli. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 

0 : 225H D  , 
1 : 225H D  . vipovoT kritikuli mniS-

vneloba: vinaidan kriteriumi marcxena calmxrivia, 

1 0.95   da Tavisuflebis xarisxia 1 22n  , amitom xi 

kvadrat ganawilebis zeda kritikuli wertilebis cxri-

lidan vpoulobT, rom 2 2

1,1 22,0.95 12.338n      . maSasadame, 
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kritikuli area . . (0,12.338]C R  . gamovTvaloT kriteriumis 

mniSvneloba:  

2'

2
0

(23 1) 198
. . 19.36

225

( 1)
T V

n s



 
  


. 

vinaidan, kriteriumis mniSvneloba ar vardeba kriti-

kul areSi, amitom nulovan hipoTezas vRebulobT anu ar 

arsebobs sakmarisi safuZveli imisaTvis, rom profesoris 

jgufSi qulebis cvalebadoba naklebia populaciis dis-

persiaze. 

magaliTi 3. sigaretis kompanias surs Seamowmos hipoTe-

za, rom mis sigaretSi nikotinis Semcvlelobis dipersia 

aris 0.644. nikotinis Semcvleloba izomeba miligramebSi da 

igulisxmeba, rom is normalurad ganawilebulia. 20 sigare-

tisgan aRebuli SerCevis Sesworebuli standartuli gadax-

raa 1 miligrami. 0.05   mniSvnelovnebis doniT gvaqvs Tu 

ara sakmarisi safuZveli uarvyoT kompaniis hipoTeza? 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 0.644H D  , 

1 : 0.644H D  . am SemTxvevaSi 

saqme gvaqvs ormxriv kriteriumTan. 0.05  -isa da Tavi-

suflebis 1 19n   xarisxisaTvis xi kvadrat ganawilebis 

zeda kritikuli weertilebis cxrilidan vpoulobT, rom 

kritikuli mniSvnelobebia: 2 2

1, / 2 19,0.025 32.852n      da 

2 2

1,1 / 2 19.0.975 8.907n      . kriteriumis mniSvneloba ki iqneba: 

22'

2
0

(20 1) (1)
. . 29.5

0.644

( 1)
T V

n s



 
  


. 



 46 

kriteriumis mniSvneloba moTavsebulia or kritikul 

mniSvnelobas Soris (8. 907 < 29.5 < 32.852) anu is ar vardeba 

kritikul areSi. amitom 
0H  ar unda ukuvagdoT. Sesabami-

sad, Cven ara gvaqvs sakmarisi safuZveli uarvyoT kompani-

is mosazreba. 

magaliTi 5. vipovoT P -mniSvneloba, Tu kriteriumis 

mniSvneloba xi kvadrat ganawilebisaTvis aris 3.823, Ser-

Cevis moculobaa 13 da kriteriumi marcxena calmxrivia. 

amoxsna. xi kvadrat ganawilebis zeda kritikuli wer-

tilebis cxrilSi Tavisuflebis 13 1 12  -is toli xaris-

xis gaswvriv movZebnoT iseTi ori mniSvneloba, romelTa 

Soris vardeba (moeqceva) 3.823. es mniSvnelobebia: 3.571 da 

4.404. SevxedoT pirvel striqons da vipovoT  -s ori 

mniSvneloba, romelic Seesabameba 3.571 -sa da 4.404-s. es 

mniSvnelobebia: 0.99 da 0.975. rodesac miRebuli mniSvne-

lobebi ganawilebis marcxena mxaresaa (> 0.5), 1-s unda ga-

movakloT  -s es mniSvnelobebi da miviRebT P -mniSvne-

lobis sazRvrebs. es sazRvrebia:  1 – 0.99 =0.01 da 1 – 0.975 

= 0.025. Sesabamisad, 0.01 < P -mniSvneloba < 0.025. 

SevniSnavT, rom aq kalkulatoriT gamoTvlili P -

mniSvneloba aris 0.014. 

SeniSvna: rodesac xi kvadrat kriteriumi ormxrivia, 

calmxrivi kriteriumis Sesabamisi orive sazRvari unda 

gaormagdes. Sesabamisad, wina magaliTSi: 2  0.01 < P -mniS-

vneloba < 2  0.025, anu 0.02 < P -mniSvneloba < 0.05. 

amocanebi 

1. CamoayalibeT SesaZlo ZiriTadi da alternatiuli hi-

poTezebi da gamoTvaleT kritikuli mniSvneloba, ro-

ca 225D  , Tu: a) 0.05  , 18n  , kriteriumi marjvena 

calmxrivia; b) 0.1  , 23n  , kriteriumi marcxena cal-

mxrivia; g) 0.05  , 15n  , kriteriumi ormxrivia; d) 

0.1  , 8n  , kriteriumi ormxrivia; e) 0.01  , 17n  , 
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kriteriumi marjvena calmxrivia; v) 0.025  , 20n  , 

kriteriumi marcxena calmxrivia; z) 0.01  , 13n  , 

kriteriumi ormxrivia;  T) 0.025  , 29n  , kriteriumi 

marcxena calmxrivia. 

qvemoT moyvanil amocanebSi igulisxmeT, rom sididee-

bi normaluria an daaxloebiT normaluradaa ganawilebu-

li. 

3. dietologis mtkicebiT sxvadasxva saxis erT sufris 

kovz sirofSi kaloriebis ricxvis standartuli ga-

daxra aris 60. 0.1   mniSvnelovnebis doniT SeiZleba 

Tu ar am mtkicebulebis uaryofa, Tu SemTxveviT Ser-

Ceuli 18 sxvadasxva saxis sirofis erT kovzSi kalori-

ebis ricxvia: 

53 210 100 200 100 220 

210 100 240 200 100 210 

100 210 100 210 100 60 

5. kompaniis menejeris mtkicebiT maT mier gamoSvebul 

iogurtSi Saqris Semcvlelobis dispersia ar aRemate-

ba 25 grams. SemTxveviT SerCeul 20 iogurtSi gazomes 

Saqris Semcvleloba da aRmoCnda, rom Sesworebuli 

SerCeviTi dispersia tolia 36-is. 0.1   mniSvnelovne-

bis doniT SeiZleba Tu ar am mtkicebulebis uaryofa? 

7. kopaniis menejeris mtkicebiT im satelefono saubre-

bis xangrZlivobebis standartuli gadaxra, romelic 

mas sWirdeba firmis saqmeebis mosawesrigeblad, ar 

aRemateba 1.2 wuTs. menejeris SemTxveviT SerCeuli 15 

satelefono saubris xangrZlivobis Sesworebuli 

standartuli gadaxra aRmoCnda 1.8 wuTi. 0.01   mniS-

vnelovnebis doniT SeamowmeT hipopTeza imis Sesaxeb, 

rom standartuli gadaxra ar aRemateba 1.2-s. isargeb-

leT P -mniSvnelobis meTodiT.  

9. qvemoT moyvanilia samSeneblo kompaniis mier Sesyidu-

li 12 foladis mavTulis winaaRmdegobebis maCveneb-

lebi. mavTulis partiis dawuneba xdeba im SemTxvevaSi, 



 48 

roca Sesworebuli standartuli gadaxra metia 2-ze. 

0.01   mniSvnelovnebis doniT gvaqvs Tu ara safuZve-

li daviwunoT mavTulebis partia? 

2001 1998 2002 2000 1998 1999 

1997 2005 2003 2001 1999 2006 
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Tavi VII 

hipoTezaTa Semowmeba bernulis sqemaSi 

 

statistikuri hipoTezis Semowmeba bernulis sqemaSi uc-

nobi p albaTobis Sesaxeb (didi moculobis SemTxvevaSi): 

hipoTeza: 
0 0:H p p   

mniSvnelovnebis done:   

kriteriumis statistika: 0

0 0(1 ) /

X p
Z

p p n





 ( n

n

S
X w

n
  ); 

kriteriumis mniSvneloba T.V.: 0

0 0(1 ) /

x p
z

p p n





; 

alternativa    kritikuli are C.R. (
0H -is uaryofis are) 

1 0:H p p     z z , 

1 0:H p p     z z  , 

1 0:H p p     
/ 2z z   an 

/ 2z z , 

sadac z  aris (0,1)N -is zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V. (aq igulisxmeba, rom: 5np   da 

5nq  . Tuki am pirobebidan erTi mainc ar sruldeba, maSin 

kritikuli mniSvneloba unda vipovoT binomialuri gana-

wilebis cxrilidan). 

P - mniSvneloba: 

1 0

1 0

1 0

1 ( ), : ;

( ), : ;

2 [1 (| |)], : .

z H p p

P z H p p

z H p p

 


  
   

Tu

Tu

Tu
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gadawyvetileba: Tu z C.R., maSin 
0H  hipoTezas ukuvag-

debT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

SeniSvna. mcire moculobis SerCevisaTvis (kerZod, Tu 

30n  ) kriteriumis statistikad gamoiyeneba 
0( , )nS Bi n p .           

magaliTad, calmxrivi marjvena alternativis dros                 

C.R. { }nS c   , sadac c  mTeli dadebiTi ricxvi unda Seir-

Ces pirobidan, rom: 

0 0 0{ | } (1 )
n

k k n k

n n

k c

P S c H C p p 



   


  . 

Tu aseTi c  ar arsebobs, maSin c c -s arCeven pirobidan 

0 0{ | } { 1| }n nP S c H P S c H     , 

an rac igivea: 

0 0 0 0

1

(1 ) (1 )
n n

k k n k k k n k

n n

k c k c

C p p C p p 

  

     . 

hipoTezaTa Semowmeba proporciisaTvis 

marketinguli kompaniis mtkicebiT kompaniis mier gag-

zavnili eleqtronuli werilebidan 8%-ze Rebulobs pa-

suxebs. am mtkicebulebis Sesamowmeblad SemTxveviT 

SerCeul 500 adresats daegzavna eleqtronuli werili da 

maTgan 25-ma gamoagzavna pasuxi. SeamowmeT Sesabamisi hi-

poTeza 0.05-is toli mniSvnelovnebis doniT.  

CamovayaliboT ZiriTadi da alternatiuli hipoTezebi:  

0 0:H p p da 
1 0:H p p . am SemTxvevaSi:  

0

8
0.08

100
p   ; n = 500; Sn = 25; 

25
0.05

500
x   ; a = 0.05; /2 1.96az   . 

pirvel rigSi vamowmebT pirobebs: 
0 5np   da 

0(1 ) 5n p  . 

marTlac, gvaqvs: 500 0.08 40 5    da 500 (1 0.08) 460 5    . 
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kriteriumis statistikaa: 0

0 0(1 ) /

x p
Z

p p n





da, sabolood, 

gveqneba Semdegi suraTi: 
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hipoTezis Semowmeba puasonis populaciis   paramet-

ris Sesaxeb (mcire moculobis SerCevebisaTvis): 

puasonis populaciis   parametris Sesaxeb hipoTezis 

Semowmebisas, mcire moculobis SerCevis SemTxvevaSi, iye-

neben P -mniSvnelobis meTods. 

hipoTeza: 0 0:H   ;  

alternativa: 1 0:H   ;  

mniSvnelovnebis done:  ; 

kriteriumis statistika: 
0( )Po   ; 

kriteriumis mniSvneloba T.V.:   (puasonis SemTxvevi-

Ti sididis dakvirvebuli mniSvneloba). 

P - mniSvneloba: 

0

0

0

0
0 0

0

1
0

0
0

, ;

, .

2 { | } 2
!

2 { | } 2 (1 )
!

k

k

k

k

P H e
k

P

P H e
k









  


 





















      



      





Tu

Tu

 

Tu P  , maSin amboben, rom Sedegi (laparakia  -ze) 

statistikurad mniSvnelovania da 
0H  hipoTezas uaryo-

fen, winaaRmdeg SemTxvevaSi ki is statistikurad umniS-

vneloa da nulovan hipoTezas ar uaryofen.  

didi moculobis SemTxvevaSi aqac iyeneben normalur 

aproqsimacias, kerZod im faqts, rom  

2 2 2

0 0( ) / [ (0,1)] (1)N     . 

magaliTi 1. davuSvaT Catarebulia 50 damoukidebeli 

eqsperimenti, А xdomilebis moxdenis fardobiTi sixSire 

aRmoCnda 0.12. mniSvnelovnebis α = 0.01 donisaTvis Seva-

mowmoT nulovani Н0: р  0.1 hipoTeza alternatiuli Н1: р 

> 0.1 hipoTezis winaaRmdeg.  



 53 

amoxsna. vipovoT kriteriumis mniSvneloba  

(0.12 0.1) 50
0.471.

0.1 0.9
z


 


 

kritikuli are iqneba marjvena calmxrivi, xolo kri-

tikuli mniSvneloba unda vipovoT pirobidan: 

( . .) 1 0.01 0.99CV    . 

normaluri ganawilebis funqciis cxrilidan vpou-

lobT, rom 2.33z  . vinaidan z z , amitom miiReba hipoTe-

za imis Sesaxeb, rom 0.1p  . 

magaliTi 3. prokuroris mtkicebiT advokatebis 25%-

ze meti iyenebs reklamas. 200 SemTxveviT SerCeul advo-

katze dakvirvebam aCvena, rom 63 maTgani ama Tu im formiT 

iyenebda reklamas. 0.05   mniSvnelovnebis doniT gvaqvs 

Tu ara sakmarisi safuZveli gaviziaroT prokuroris 

mtkicebuleba? 

 amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 

0 : 0.25H p  , 
1 : 0.25H p  . 

gvaqvs: 
0 0.25p  , 200n  , 

63
0.315

200
nx w   . gamovTva-

loT kriteriumis mniSvneloba: 

0

0 0

0.315 0.25
2.12

(1 ) / 0.25 0.75 / 200

x p
z

p p n

 
  

 
. 

gamovTvaloT P -mniSvneloba:  

1 ( ) 1 (2.12) 1 9830 0.0170P z       . 

radganac P -mniSvneloba <   (0.017 < 0.05), amitom 
0H  

unda ukuvagdoT. maSasadame, Cven gvaqvs sakmarisi safuZ-

veli gaviziaroT prokuroris mosazreba imis Sesaxeb, rom 

advokatebis 25%-ze meti iyenebs reklamas. 
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amocanebi 

1. satelefono kompaniis SefasebiT maTi momxmareblebis 

40%-s gaaCnia lodinis reJimis mqone mowyobiloba. am 

hipoTezis Sesamowmeblad SeirCa 100 momxmarebeli da 

gairkva, rom maT 37%-s aqvs lodinis reJimis mqone 

mowyobiloba. 0.01   mniSvnelovnebis doniT gvaqvs 

Tu ara sakmarisi safuZveli ukuvagdoT kompaniis mo-

sazreba? 

3. samSobiaro saxlis Canawerebis mixedviT aradRenaklu-

li bavSvebis 37%-is saSualo wona metia vidre 7 funti 

da 2 uncia (1 funti = 453.6 gr; 1 uncia = 28.3 gr). mimdi-

nare wels 100 dabadebuli bavSvidan 23-is wona meti iyo 

vidre 7 funti da 2 uncia. 0.01   mniSvnelovnebis do-

niT gvaqvs Tu ara sakmarisi safuZveli vamtkicoT rom 

proporcia Seicvala? 

5. ukanaskneli kvlevis mixedviT aviakatastrofaSi moyo-

lili adamianebis ara umetes 32% iRupeba. 100 adamiani-

sagan Semdgar SerCevaSi, romlebic moyvnen aviakatas-

trofaSi, 38 daiRupa. 0.05   mniSvnelovnebis doniT 

unda uarvyoT Tu ara kvlevis Sedegi? 

7. statistikuri angariSis mixedviT srulwlovani mosax-

leobis 17% gasul wels daeswro warmodgenas operaSi. 

am hipioTezis Sesamowmeblad mkvlevarma gamokiTxa 90 

adamiani da daadgina, rom maTgan gasul wels operas 

daeswro 22. 0.05   mniSvnelovnebis doniT SeamowmeT 

hipoTeza, rom realuri proporcia Seadgens 17%-s. 

9. kvlevis mixedviT universitetis studentebis ara ume-

tes 25%-is universitetamde misasvlelad gadis 10 km-

ze mets. SeTxveviT SerCeuli 100 studentidan aRmoC-

nda, rom 30 universitetamde misasvlelad gadis 10 km-

ze mets. 0.1   mniSvnelovnebis doniT SeamowmeT kvle-

vis Sedegebis siswore. isargebleT P -mniSvnelobis me-

TodiT. 

11. kriminalistebis mtkicebiT mkvlelobebis 10% Cadeni-

lia qalebis mier. gvaqvs Tu ara sakmarisi safuZveli 
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0.01   mniSvnelovnebis doniT ukuvagdoT es mtkice-

buleba, Tu 67 SemTxveviT SerCeuli mkvlelobidan 10 

aRmoCnda qalebis mier Cadenili? gamoiyeneT P -mniS-

vnelobis meTodi. 

13. gasul wels TviTmfrinavis mgzavrebis 20% mgzavrob-

da pirveli klasiT. mimdinare wels SemTxveviT SerCeu-

li 15 mgzavridan 5-ma imgzavra pirveli klasiT. 0.1   

mniSvnelovnebis doniT SegviZlia Tu ara davaskvnaT, 

rom proporcia Seicvala? 
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Tavi VIII 

ndobis intervali da hipoTezaTa Semowmeba 

Tu hipoTezis Semowmebis amocanaSi xdeba nulovani hi-

poTezis uaryofa, maSin imave mniSvnelovnebis donis mqone 

ndobis intervali populaciis parametrisaTvis ar moi-

cavs parametris hipoTetur mniSvnelobas.  

Tu hipoTezis Semowmebis amocanaSi ar xdeba nulovani 

hipoTezis uaryofa, maSin imave mniSvnelovnebis donis 

mqone ndobis intervali populaciis parametrisaTvis mo-

icavs parametris hipoTetur mniSvnelobas.  

magaliTi 1. Saqari dafasoebulia 5 funtian (1 funti = 

453.6 gr) fuTebSi. kontroliors eWvi aqvs, rom fuTaSi ar 

aris 5 funti Saqari. 50 Saqris fuTisagan Semdgari SerCe-

vis saSualo aRmoCnda 4.6 funti, xolo Sesworebuli stan-

dartuli gadaxra ki 0.7 funti. 0.05   mniSvnelovnebis 

doniT gvaqvs Tu ara safuZveli davaskvnaT, rom fuTaSi 

saSualod ar aris 5 funti Saqari? aageT 95%-iani ndobis 

intervali WeSmariti saSualosaTvis.  

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 5H E  , 

1 : 5H E  . am ormxrivi kriteriumis 

Sesabamisi kritikuli mniSvnelobebia: 
/ 2 0.025 1.96z z      da 

/ 2 0.025 1.96z z   . kriteriumis mniSvneloba iqneba:  

'

4.5 5 0.5
5.05

0.09950/ 0.7 /

x E
z

ns

  
    


. 

radganac 5.05 1.96   , amitom nulovani hipoTeza unda 

ukuvagdoT, anu Cven gvaqvs sakmarisi safuZveli, raTa da-

vaskvnaT, rom fuTaSi saSualod ar aris 5 funti Saqari. 
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avagoT 95%-iani ndobis intervali saSualosaTvis: 

/ 2 / 2

' '

x z E x z
n n

s s
       , 

4.6 1.96 4.6 1.96
50 50

0.7 0.7
E      , 

4.4 4.8E  . 

rogorc vxedavT, 95%-iani ndobis intervali (anu ndo-

bis intervali mniSvnelovnebis doniT 0.05  ) saSualo-

saTvis E  ar moicavs saSualos hipoTetur mniSvnelobas 

5E  . 

amocanebi 

1. Txilamurebis maRaziis menejeris mtkicebiT zamTris 

Tveebis ganmavlobaSi misi maRaziis saSualo dRiuri 

brunva Seadgens 1800 lars. SemTxveviT SerCeuli zam-

Tris 10 dRis saSualo dRiuri brunva aRmoCnda 1830 

lari. populaciis standartuli gadaxraa 200 lari. 

0.05   mniSvnelovnebis doniT gvaqvs Tu ara safuZve-

li uarvyoT menejeris mtkicebuleba? aageT 95%-iani 

ndobis intervali saSualosaTvis. aris Tu ara ndobis 

intervalis interpretacia TanxvedraSi hipoTezis Se-

mowmebis SedegTan? igulisxmeT, rom sidide ganawile-

bulia normalurad. 

3. uZravi qonebis agentis mtkicebiT sakuTari saxlebis 

komunaluri gadasaxadebis saSualo TveSi Seadgens 86 

lars. warsuli kvlevis Tanaxmad populaciis standar-

tuli gadaxraa 6 lari. SemTxveviT SerCeuli 15 saxlis 

mflobelis saSualo gadasaxadi aRmoCnda 84 lari. 

0.01   mniSvnelovnebis doniT SeamowmeT agentis 

mtkicebuleba. aageT 99%-iani ndobis intervali saSua-

losaTvis. aris Tu ara ndobis intervalis interpreta-

cia TanxvedraSi hipoTezis Semowmebis SedegTan? igu-

lisxmeT, rom sidide ganawilebulia normalurad. 
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5. wina kvlevebis Tanaxmad pirvelkurseli studentebi 

kviraSi saSualod 22 saaTs xarjaven swavlaze. stan-

dartuli gadaxra Seadgens 4 saaTs. mimdinare wels ga-

mokiTxes 60 studenti da aRmoCnda, rom maT mier kvi-

ris ganmavlobaSi swavlaze daxarjuli drois saSualo 

Seadgenda 20.8 saaTs. 0.01   mniSvnelovnebis doniT 

SeamowmeT hipoTeza, rom swavlaze daxarjuli drois 

saSualo Seicvala. aageT 99%-iani ndobis intervali 

saSualosaTvis. aris Tu ara ndobis intervalis inter-

pretacia TanxvedraSi hipoTezis Semowmebis SedegTan? 

amocanebi gamocdisaTvis 

7. kvlevis Tanaxmad mweveli adamiani saSualod dReSi 

eweva 14 cal sigarets. am hipoTezis Sesamowmeblad 

SemTxveviT SeirCa 40 mweveli da aRmoCnda, rom isini 

dReSi saSualod 18 cal sigarets eweodnen. SerCevis 

Sesworebuli standartuli gadaxra iyo 6. 0.05   mniS-

vnelovnebis doniT gvaqvs Tu ara safuZveli CavTva-

loT, rom mwevelebis mier dReSi moweuli sigaretis 

ricxvi sinamdvileSi gansxvavebulia 14-sagan? 

9. mkvlevars surs Seamowmos aris Tua ara dedaqalaqis mo-

saxleobis saSualo asaki 61.2 weli. 22 SemTxveviT SerCe-

uli moqalaqis saSualo asaki aRmoCnda 59.8 weli, xolo 

Sesworebuli SerCeviTi standartuli gadaxra ki 1.5 we-

li. 0.01   mniSvnelovnebis doniT gansxvavdeba Tu ara 

realurad saSualo asaki 61.2 wlisagan? igulisxmeT, rom 

sidide daaxloebiT normaluradaa ganawilebuli.  

11. winandeli kvlevis mixedviT mkvlelobis msxverplTa 

saSualo asaki ar aRemateba 23.2 wels. mimdinare wels 

SemTxveviT SerCeuli 18 mkvlelobis msxverplTa saSu-

alo asaki aRmoCnda 22.6 weli, xolo Sesworebuli stan-

dartuli gadaxra ki 2 weli. 0.05   mniSvnelovnebis 

doniT SegviZlia Tu ara davaskvnaT, rom mimdinare 

wels msxverplTa saSualo asaki gaizarda? igulis-
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xmeT, rom sidide daaxloebiT normaluradaa ganawile-

buli. isargebleT P -mniSvnelobis meTodiT. 

13. universitetis finansuri daxmarebis departamenti 

imedovnebs, rom studentTa sul cota 30% miiRebs ama 

Tu im saxis finansur daxmarebas. imis gasarkvevad, swo-

ria Tu ara es mosazreba, SemTxveviT SerCeul iqna 60 

studenti da aRmoCnda, rom maTgan 15 miiRo finansuri 

daxmareba. 0.05   mniSvnelovnebis doniT SevamowmoT 

hipoTeza, rom studentTa sul cota 30% miiRebs fi-

nansur daxmarebas. 

15. samSeneblo kompaniis mtkicebiT binis myidvelTa 80%-

s surs binaSi qondes buxari. am mosazrebis Sesamowmeb-

lad mkvlevarma SemTxveviT SearCia 30 binis myidveli 

da daadgina, rom maTgan 20-s surda binaSi qonoda buxa-

ri. 0.02   mniSvnelovnebis doniT SeamowmeT kompani-

is mtkicebulebis siswore.  

17. fexburTis federaciis prezidentis mtkicebiT fex-

burTelebis saSualo wona Seadgens 225 funts (1 funti 

= 453.6 gr). am mosazrebis Sesamowmeblad, mkvlevarma 

SemTxveviT SearCia 50 fexburTeli da daadgina, rom 

maTi saSualo wona iyo 230 funti, xolo Sesworebuli 

standartuli gadaxra ki 15 funti. 0.01   mniSvnelov-

nebis doniT SeamowmeT prezidentis mtkicebuleba. 

isargebleT P -mniSvnelobis meTodiT. 

19. `Jigulis~ mier moxmarebuli sawvavis standartuli ga-

daxra Seadgens 4.3 litrs. SemTxveviT SerCeuli 20 `Ji-

gulis~ mier moxmarebuli sawvavis Sesworebuli stan-

dartuli gadaxra aRmoCnda 2.6 litri. 0.05   mniSvne-

lovnebis doniT, SegviZlia Tu ara davaskvnaT, rom 

SerCevis standartuli gadaxra naklebia 4.3 litrze? 

isargebleT P -mniSvnelobis meTodiT. 

21. saRebavebis firmis menejeris mtkicebiT garkveuli sa-

Rebavis gaSrobis drois standartuli gadaxra Sead-

gens 18 wuTs. xuTma sxvadasxva testirebam aCvena rom 
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saRebavis gaSrobis drois Sesworebuli standartuli 

gadaxra Seadgens 21 wuTs. 0.05   mniSvnelovnebis 

doniT SeamowmeT hipoTeza standartuli gadaxris Se-

saxeb? 

23. uZravi qonebis agentis mtkicebiT axali saxlis yidvi-

sas damatebiTi xarjebis saSualo Seadgens 6500 lars. 

SemTxveviT SerCeuli 40 gayiduli saxlis myidvelis 

damatebiTi xarjebis saSualom Seadgina 6600 lari. po-

pulaciis standartuli gadaxraa 120 lari. 0.05   

mniSvnelovnebis doniT SeamowmeT agentis mtkicebu-

leba.  

25. taqsebis firmis menejeris mtkicebiT maTi mZRolebis 

muSaobis staJis saSualo Seadgens sul cota 12.4 wels. 

SemTxveviT SerCeuli 15 mZRolis muSaobis staJis sa-

Sualo aRmoCnda 11.2 weli, xolo Sesworebuli stan-

dartuli gadaxra ki 2 weli. 0.1   mniSvnelovnebis 

doniT aris Tu ara sinamdvileSi staJis saSualo ufro 

naklebi, vidre amas amtkicebs menejeri? 
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Tavi IX 

oramokrefiani amocanebi populacia-

Ta saSualoebisaTvis 

Hori damoukidebeli populaciis saSualos Soris  

gansxvavebis hipoTezaTa Semowmeba I 

2

1 1( , )N a   da 2

2 2( , )N a   an orive SerCevis moculoba 

metia an toli 30-ze;   da   damoukidebelia; 2

1  da 2

2  

cnobilia. 
1,..., nX X  da 

1,..., mY Y  ori SerCevaa Sesabamisad   

da   populaciebidan. 

 kriteriumi: 

 ormxrivi marjvena calmxrivi  marcxena calmxrivi 

0 1 2: 0H a a    
0 1 2: 0H a a   

an    
0 1 2: 0H a a   

 
0 1 2: 0H a a   

 an   
0 1 2: 0H a a   

1 1 2: 0H a a    
1 1 2: 0H a a    

1 1 2: 0H a a   

hipoTeza: 
0 1 2: 0H a a    

mniSvnelovnebis done:   

kriteriumis statistika: 1 2

2 2

1 2

( ) ( )
(0,1)

/ /

n mX Y a a
Z N

n m 

  
 


 

kriteriumis mniSvneloba T.V.: 1 2

2 2

1 2

( ) ( )

/ /

n mx y a a
z

n m 

  



 

alternativa    kritikuli are C.R. (
0H -is uaryofis are) 

1 1 2: 0H a a        z z , 

1 1 2: 0H a a        z z  , 

1 1 2: 0H a a        
/ 2z z   an 

/ 2z z  
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(sadac z  aris (0,1)N -is zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V.). 

P -mniSvneloba:  

0 1 1 2 1 1 2

0 1 1 2 1 1 2

0 1 1 2 1 1 2

{ | }, : 0; 1 ( ), : 0;

{ | }, : 0; ( ), : 0;

{| | | || }, : 0. 2 [1 (| |)], : 0.

P Z z H H a a z H a a

P P Z z H H a a z H a a

P Z z H H a a z H a a

      
 

        
        

Tu Tu

Tu Tu

Tu Tu

 

gadawyvetileba: Tu z C.R., maSin 
0H  hipoTezas ukuvag-

debT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali saSualoTa sxvao-

bisaTvis: 

2 2 2 2

/ 2 1 2 1 2 / 2 1 2( ) / / ( ) / /n nm mx y z n m a a x y z n m             . 

magaliTi 1. erTi normaluri populaciidan, romlis 

standartuli gadaxraa 5, aRebulia 40 moculobis mqone 

SerCeva. SerCeviTi saSualo Seadgens 102-s. pirvelisagan 

damoukidebeli meore normaluri populaciidan, romlis 

standartuli gadaxraa 6, aRebulia 50 moculobis mqone 

SerCeva. am ukanasknelis SerCeviTi saSualoa 99. 0.04   

mniSvnelovnebis doniT SeamowmeT aris Tu ara gansxvaveba 

saSualoebs Soris.  

amoxsna. gvaqvs: ( ,25)N   , ( ,36)N   , 40n  , 50m  , 

102nx  , 99my  . 

CamovayaliboT ZiriTadi da alternatiuli hipoTezebi: 

0 1 2: 0H a a  , 1 1 2: 0H a a  . alternativa ormxrivia, amitom kri-

tikuli are 0.02 0.02. . ( , ] [ , ) ( , 2.055] [2.055, )C R z z        . 

gamovTvaloT kriteriumis mniSvneloba. gvaqvs: 

1 2

2 2

1 2

( ) ( ) 102 99
. . 2.59

25/ 40 36 / 50/ /

n mx y a a
T V z

n m 

   
   


. 
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vinaidan, 2.59 > 2.055 (anu . . . .T V C R ), amitom ZiriTad hi-

poTezas ukuvagdebT 0.04   mniSvnelovnebis doniT. 

gamovTvaloT P -mniSvneloba. P -mniSvneloba=2[1 (2.59)]   

0.0016 . vinaidan, P -mniSvneloba < 0.04  , amitom P -mniS-

vnelobis meTodiTac igive daskvna gamogvaqs: 0.04   mniS-

vnelovnebis doniT ukuvagdebT 
0H  hipoTezas.  

 

Hori damoukidebeli populaciis saSualos Soris 

gansxvavebis hipoTezaTa Semowmeba II 

2

1 1( , )N a   da 2

2 2( , )N a  ;   da   damoukidebelia; 

2 2 2

1 2     ucnobia. 
1,..., nX X  da 

1,..., mY Y  ori SerCevaa Sesa-

bamisad   da   populaciebidan. 

hipoTeza: 
0 1 2: 0H a a    

mniSvnelovnebis done:   

kriteriumis statistika: 

1 2

'

,

( ) ( )
( 2)

1/ 1/

n m

n m

X Y a a
T T n m

S n m

  
   


, 

aq 

'2 '2 '2 2 2

, 1 2

1 1

1 1
[( 1) ( 1) ] [ ( ) ( ) ]

2 2

n m

n nn m i i

i i

S n S m S X X Y Y
n m n m  

       
   

  , 

2

, 2

2
( 2) ( 2)

n mS
n m n m


     . 

kriteriumis mniSvneloba T.V.: 1 2

'

,

( ) ( )

1/ 1/

n m

n m

x y a a
t

s n m

  



 

alternativa     kritikuli are C.R. (
0H -is uaryofis are) 

1 1 2: 0H a a        2,n mt t   , 

1 1 2: 0H a a       2,n mt t    , 

1 1 2: 0H a a       2, / 2n mt t     an 2, / 2n mt t    
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(sadac 2,n mt    aris Tavisuflebis 2n m   xarisxis mqone 

stiudentis ganawilebis zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V.). 

P - mniSvneloba:  

0 1 1 2 1 1 2

0 1 1 2 1 1 2

0 1 1 2 1 1 2

{ | }, : 0; 1 ( ), : 0;

{ | }, : 0; ( ), : 0;

{| | | || }, : 0. 2 [1 (| |)], : 0.

T

T

T

P T t H H a a F t H a a

P P T t H H a a F t H a a

P T t H H a a F t H a a

      
 

       
        

Tu Tu

Tu Tu

Tu Tu

 

gadawyvetileba: Tu t C.R., maSin 
0H  hipoTezas uku-

vagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali saSualoTa sxva-

obisaTvis: 

'

2, /2 , 1 2

'

2, /2 ,

( ) 1/ 1/

( ) 1/ 1/ .

n n m n mm

n n m n mm

x y t s n m a a

x y t s n m

 

 

     

   





 

magaliTi 1. erTi normaluri populaciidan aRebulia 

10n   moculobis SerCeva, romlisTvisac 23nx  , '

1 4s   da 

misgan damoukidebeli meore normaluri populaciidan 

aRebulia 8m   moculobis SerCeva, romlisTvisac 

26my  , '

2 5s  . orive populaciis dispersiebi tolia. 

0.05   mniSvnelovnebis doniT SeamowmeT aris Tu ara gan-

sxvaveba saSualoebs Soris. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli hi-

poTezebi: 0 1 2: 0H a a  , 1 1 2: 0H a a  . kriteriumi ormxrivia. 

kritikuli mniSvnelobebia: 2, / 2 16,0.025. . 2.12n mCV t t       . 

vipovoT saerTo dispersiis Sefaseba: 

'2 '2 '2

, 1 2

1 1
[( 1) ( 1) ] (9 16 7 25) 19.94

2 10 8 2
n ms n s m s

n m
         

   
. 

gamovTvaloT kriteriumis mniSvneloba: 
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1 2

'

,

( ) ( ) (23 26) 0
. . 1.42

1/ 1/ 19.94 1/10 1/ 8

n m

n m

x y a a
T V t

s n m

    
    

  
. 

vinaidan . . . .T V C R , amitom ZiriTadi hipoTezis uaryo-

fis safuZveli ara gvaqvs, anu saSualoebs Soris gansxva-

veba ar aris arsebiTi. 

 

Hori damoukidebeli populaciis saSualos Soris 

gansxvavebis hipoTezaTa Semowmeba III 

populaciebi araa normaluri, magram orive SerCevis 

moculoba metia an toli 30-ze ( 30n  , 30m  ) da dispersi-

ebic ucnobia. 
1,..., nX X  da 

1,..., mY Y  ori SerCevaa Sesabamisad 

  da   populaciebidan. 

hipoTeza: 
0 1 2: 0H a a    

mniSvnelovnebis done:   

kriteriumis statistika: 1 2

'2 '2

1 2

( ) ( )
(0,1)

/ /

as
n mX Y a a

Z N
S n S m

  
 


 

(simbolo 
as

  niSnavs, rom sidide miaxloebiT normaluradaa 

ganawilebuli; '2 2

1

1

1
: ( )

1

n

ni

i

S X X
n 

 

 , '2 2

2

1

1
: ( )

1

m

mi

i

S Y Y
m 

 

 ) 

kriteriumis mniSvneloba T.V.: 1 2

'2 '2

1 2

( ) ( )

/ /

n mx y a a
z

s n s m

  



 

alternativa    kritikuli are C.R. (
0H -is uaryofis are) 

1 1 2: 0H a a         z z , 

1 1 2: 0H a a        z z  , 

1 1 2: 0H a a        
/ 2z z    an  

/ 2z z  

(sadac z  aris (0,1)N -is zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V.). 
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P - mniSvneloba: 

1 1 2

1 1 2

1 1 2

1 ( ), : 0;

( ), : 0;

2 [1 (| |)], : 0.

z H a a

P z H a a

z H a a

  


   
    

Tu

Tu

Tu

 

gadawyvetileba: Tu z C.R., maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali saSualoTa sxva-

obisaTvis: 

'2 '2 '2 '2

/ 2 1 2 1 2 / 2 1 2( ) / / ( ) / /n nm mx y z s n s m a a x y z s n s m          . 

SeniSvna: im SemTxvevaSic, roca Cven vamowmebT hipoTe-

zas imis Sesaxeb, rom saSualoTa Soris gansxvaveba aris 

ara nuli, aramed raime konkretuli ricxvi (
1 2a a c  ), 

kriteriumis statistikad isev ganixileba statistika: 

1 2

'2 '2

1 2

( ) ( )
(0,1)

/ /

as
n mX Y a a

Z N
S n S m

  
 


.  

magaliTi 1. saerTaSoriso statistikuri asociaciis 

monacemebiT londonSi sastumros oTaxis saSualo Rire-

buleba aris $88.42, xolo parizSi ki $80.61. davuSvaT, rom 

TiToeul SemTxvevaSi aRebulia 50 sxvadasxva sastumros 

monacemi da Sesworebuli SerCeviTi standartuli gadax-

rebia Sesabamisad $5.62 da $4.83. 0.05   mniSvnelovnebis 

doniT aris Tu ara arsebiTi gansxvaveba saSualoebs So-

ris? aageT 95%-iani ndobis intervali saSualoTa sxvao-

bisaTvis. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 1 2: 0H a a  , 

1 1 2: 0H a a  . vipovoT kritiku-

li mniSvnelobebi:  
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/ 2 0.025. . 1.96CV z z      . 

gamovTvaloT kriteriumis mniSvneloba: 

1 2

'2 '2 2 2

1 2

( ) ( ) (88.42 80.61) 0
7.45

/ / 5.62 / 50 4.83 / 50

n mx y a a
z

s n s m

    
  

 
. 

vinaidan, 7.45 > 1.96, amitom nulovani hipoTeza unda 

ukuvagdoT, anu saSualoebs Soris gansxvaveba arsebiTia.  

avagoT ndobis intervali. am SemTxvevaSi 95% (1 ) 100%   , 

saidanac 0.025
2


 . Sesabamisad, 

/2 1.96z  . amitom ndobis 

intervali iqneba: 

2 2

1 2(88.42 80.61) 1.96 5.62 / 50 4.83 / 50 a a       

2 2(88.42 80.61) 1.96 5.62 / 50 4.83 / 50    , 

1 25.76 9.86a a   . 

ramdenadac ndobis intervali ar moicavs nuls, Cven un-

da miviRoT gadawyvetileba nulovani hipoTezis ukugde-

bis Sesaxeb, rac eTanxmeba hipoTezis Semowmebisas miRebul 

Sedegs.  

amocanebi 

1. mkvlevars surs Seamowmos aris Tu ara amerikis mTava-

ri mdinareebis saSualo sigrZe igive, rac evropis mTa-

vari mdinareebis saSualo sigrZe. 0.01   mniSvnelov-

nebis doniT gvaqvs Tu ara sakmarisi safuZveli uar-

vyoT es mosazreba Tu cnobilia, rom SemTxveviT SerCe-

uli mTavari mdinareebis sigrZeTa monacemebia:  

amerika  evropa 

729 329 450 330  481 532 1776 1224 

329 600 1243 525  877 447 824 634 

850 532 710 300  565 675 724 357 
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560 332 2315 410  1122 634 326 580 

800 1310 605 926  567 932 1124 405 

310 375 545 470  454 820 505 496 

434 360 865 1036  230 626 210 252 

447 652 360 722  600 1575 2290  

430 1979 259 425      

3. mkvlevars surs gaarkvios aris Tu ara mweveli adamia-

nis pulsi ufro maRali vidre aramwevelis. SemTxveviT 

SerCeuli 100 mwevelisa da 100 aramwevelis gamokvle-

vis Sedegebia Sesabamisad: 100 90x  , '

1 5s  ; 100 88y  , '

2 6s  . 

SeuZlia Tu ara mkvlevars 0.05   mniSvnelovnebis do-

niT daaskvnas, rom mweveli adamianis pulsi ufro maRa-

lia vidre aramwevelis? 

5. 0.02   mniSvnelovnebis doniT SeamowmeT hipoTeza 

imis Sesaxeb, rom saavadmyofoebis derefnebSi xmauris 

done (gazomili decibalebSi) ufro maRalia, vidre 

oTaxebSi, Tu Sesabamisi SerCeviTi maxasiaTeblebia: 

84 61.2x  , '

1 7.9s  ; 34 59.4y  , '

2 7.9s  .  

7. Semowmebul iqna qalTa ori jgufis codnis done. pir-

vel jgufSi Sediodnen isini vinc institutis damTav-

rebidan ramdenime TveSi Tavi daanebes samuSaos Tavi-

anTi profesiis mixedviT, xolo meore jgufSi ki isini 

vinc darCnen samuSaoze TavianTi profesiis mixedviT. 

kvlevis Sedegad miRebuli SerCeviTi maxasiaTeblebia: 

103 3.16x  , '

1 0.52s  ; 225 3.28y  , '

2 0.46s  . 0.05   mniSvne-

lovnebis doniT SegviZlia Tu ara davaskvnaT, rom 

codnis done pirvel jgufSi ufro maRalia? 

9. kolejis administratoris mtkicebiT kolejis wliu-

ri danaxarji vaJebis sportze metia vidre qalebis 

sportze. qvemoT moyvanili monacemebis mixedviT, 

gvaqvs Tu ara sakmarisi safuZveli 0.01   mniSvnelov-

nebis doniT davadasturoT administratoris mtkice-

buleba? 
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vaJebi 

13351 22220 11456 12244 8383 8796 7551 5254 6576 3377 

10128 14029 10160 16175 623 5544 5811 7550 1664 7656 

10652 15048 11480 10126 8811 7120 9119 5472 9505 8033 

11015 12371 11267 12703 9732 8605 2063 6670 6797 7040 

12919 13763 12403 5286 9571 9544 8725 9463 7723 9626 
  

qalebi 

10333 11248 14698 7654 7054 6869 933 9883 6959 6030 

12745 16249 11597 9331 7300 7874 6989 5232 8478 7058 

12016 10248 13371 5468 6407 6909 6502 6815 9959 9907 

10082 11041 10353 7055 8324 9110 9277 5933 3991 5832 

11324 10127 7435 8917 8411 7235 8903 6925 5922 6502 

 

11.  qalTa or jgufs SesTavazes kiTxvari, raTa gaerkviaT sa-

kuTari Tavisadmi pativiscemis xarisxi. pirvel jgufSi Se-

diodnen isini vinc institutis damTavrebidan ramdenime 

TveSi Tavi daanebes samuSaos TavianTi profesiis mixed-

viT, xolo meore jgufSi ki isini vinc darCnen samuSaoze 

TavianTi profesiis mixedviT. kvlevis Sedegad miRebuli 

SerCeviTi maxasiaTeblebia: 103 3.05x  , '

1 0.75s  ; 225 2.96y  , 

'

2 0.75s  . 0.05   mniSvnelovnebis doniT SegviZlia Tu ara 

davaskvnaT, rom am jgufebSi TviTpativiscemis xarisxi 

sxvadasxvaa? isargebleT P -mniSvnelobis meTodiT. 

13. ori jgufis testirebisas miRebuli qulebis mixedviT 

gamoTvlili Sesabamisi SerCeviTi maxasiaTeblebia: 

36 83.6x  , '

1 4.3s  ; 36 79.2y  , '

2 3.8s  . aageT 90%-iani ndo-

bis intervali saSualoTa sxvaobisaTvis. 

15. ori saxis elementis SemTxveviT SerCeuli partiebis 

Semowmebis mixedviT gamoTvlili Sesabamisi SerCeviTi 

maxasiaTeblebia: 27 9.2x  , '

1 0.3s  ; 30 8.8y  , '

2 0.1s  . CaT-

valeT, rom sidideebi normaluradaa ganawilebuli da 

aageT 95%-iani ndobis intervali saSualoTa sxvaobi-

saTvis. 
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Tavi X 

oramokrefiani amocanebi populaciaTa  

saSualoebisaTvis mcire SerCevebis 

SemTxvevaSi (gamartivebuli procedura). sater-

tvaitis meTodi 

Hori damoukidebeli normaluri populaciis saSualos 

Soris gansxvavebis hipoTezaTa Semowmeba  

(gamartivebuli procedura) IV  

1,..., nX X  da 
1,..., mY Y  ori SerCevaa damoukidebeli   da   

normaluri populaciebidan, romelTa dispersiebi gan-

sxvavebulia; erT-erTi an orive SerCevis moculoba nak-

lebia 30-ze. 

hipoTeza: 
0 1 2: 0H a a    

mniSvnelovnebis done:   

kriteriumis statistika: 1 2

'2 '2

1 2

( ) ( )
( )

/ /

n mX Y a a
T T k

S n S m

  
 


, 

sadac Tavisuflebis xarisxi min( 1, 1)k n m   . 

kriteriumis mniSvneloba T.V.: 1 2

'2 '2

1 2

( ) ( )

/ /

n mx y a a
t

s n s m

  



 

alternativa     kritikuli are C.R. (
0H -is uaryofis are) 

1 1 2: 0H a a         ,kt t  , 

1 1 2: 0H a a        ,kt t   , 

1 1 2: 0H a a        , / 2kt t    an , / 2kt t   

(sadac ,kt   aris Tavisuflebis k  xarisxis mqone stiuden-

tis ganawilebis zeda  -kritikuli wertili anu kritiku-

li mniSvneloba C.V.). 
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P - mniSvneloba: 

0 1 1 2 1 1 2

0 1 1 2 1 1 2

0 1 1 2 1 1 2

{ | }, : 0; 1 ( ), : 0;

{ | }, : 0; ( ), : 0;

{| | | || }, : 0. 2 [1 (| |)], : 0.

T

T

T

P T t H H a a F t H a a

P P T t H H a a F t H a a

P T t H H a a F t H a a

      
 

       
        

Tu Tu

Tu Tu

Tu Tu

 

gadawyvetileba: Tu t C.R., maSin 
0H  hipoTezas ukuvag-

debT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali saSualoTa sxva-

obisaTvis: 

'2 '2

, /2 1 2 1 2

'2 '2

, /2 1 2

( ) / /

( ) / / .

n kn

n kn

x y t s n s m a a

x y t s n s m





     

   
 

SeniSvna: saSualoTa Sesaxeb tolobis Sesamowmeblad 

T  kriteriumis gamoyenebamde winaswar unda gamoviyenoT 

F  kriteriumi, raTa gavarkvioT aris Tu ara dispersiebi 

toli. am ukanasknelis gamosayeneblad ki aucilebelia po-

pulaciebi iyos normaluri an daaxloebiT normaluri.  

magaliTi 1. fermeruli meurneobebis saSualo farTo-

bi indianas StatSi Seadgens 191 akrs (1 akri = 0.4 ha), xolo 

aiovas StatSi ki 199 akrs. davuSvaT, rom es monacemebi mi-

Rebulia Sesabamisad 8-isa da 10-is toli SerCevebidan da 

Sesabamisi Sesworebuli standartuli gadaxrebia 38 akri 

da 12 akri. 0.05   mniSvnelovnebis doniT SeiZleba Tu ara 

davaskvnaT, rom fermeruli meurneobebis saSualo far-

Tobi am or StatSi gansxvavebulia? igulisxmeba, rom po-

pulaciebi normaluria. aageT 95%-iani ndobis intervali 

saSualoTa sxvaobisaTvis. 

amoxsna. winaswar SevamowmoT hipoTeza imis Sesaxeb 

aris Tu ara populaciaTa dispersiebi toli. Camovayali-

boT ZiriTadi da alternatiuli hipoTezebi: 2 2

0 1 2:H   , 
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2 2

1 1 2:H   . am SemTxvevaSi 2 '2 '2 2

1 238 12s s   . Sesabamisad, 

Tavisuflebis xarisxebia: 8 – 1 = 7 da 10 – 1 = 9. amitom kri-

tikuli mniSvneloba iqneba: , , / 2 7,9,0.025. . 4.2k lCV F F   . ga-

movTvaloT kriteriumis mniSvneloba: '2 '2

1 2. . /T V f s s    

2 238 /12 10.03  . radganac 10.03 > 4.2, amitom nulovani hi-

poTeza unda ukuvagdoT, anu populaciaTa dispersiebi 

gansxvavebulia. Sesabamisad, saSualoTa Sesaxeb tolobis 

Sesamowmeblad unda visargebloT T  kriteriumiT. 

CamovayaliboT ZiriTadi da alternatiuli hipoTeze-

bi: 
0 1 2:H a a , 

1 1 2:H a a . radganac kriteriumi ormxrivia 

da dispersiebi gansxvavebuli, amitom Tavisuflebis xa-

risxi tolia min(8 1,10 1) 7k     . Sesabamisad, kritikuli 

mniSvnelobebia , / 2 7,0.025. . 2.365kCV t t      . gamovTvaloT 

kriteriumis mniSvneloba:  

1 2

'2 '2 2 2

1 2

( ) ( ) (191 100) 0
. . 0.57

/ / 38 /8 12 /10

n mx y a a
T V t

s n s m

    
    

 
. 

rogorc vxedavT kriteriumis mniSvneloba ar Sedis 

kritikul areSi, amitom nulovan hipoTezis uaryofis sa-

fuZveli ara gvaqvs, anu Cven ara gvaqvs sakmarisi safuZve-

li raTa davaskvnaT, rom saSualoebi gansxvavebulia. 

avagoT ndobis intervali. amisaTvis saWiro sidideebi 

SevitanoT Sesabamis formulaSi. gvaqvs: 

2 2 2 2

1 2

38 12 38 12
(191 199) 2.365 (191 199) 2.365

8 10 8 10
a a           , 

1 241.02 25.02a a    . 

 

oramokrefiani t-kriteriumi aratoli dispersiebis 

SemTxvevaSi, satertvaitis meTodi: 

vTqvaT, mocemulia ori damoukidebeli normalurad 

ganawilebuli populacia saSualoebiT 
1  da 

2  da cnobi-
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lia, rom maT aqvT aratoli dispersiebi 2 2

1 2  . Cveni amo-

canaa SevamowmoT 
0 1 2:H    hipoTeza, 

1 1 2:H    alterna-

tivis winaaRmdeg. cnobilia, rom  

1 2

2 2

1 2
1 2 1 2

1 2

( , )n nX X N
n n

 
     , 

sadac 
1n  da 

2n , Sesabamisad, pirveli da meore SerCevis mo-

culobebia. aqedan gamomdinare, Tu cnobilia 2

1  da 2

2 , 

maSin 
0H  hipoTezis samarTlianobis SemTxvevaSi  

 1 21 2

2 2

1 1 2 2

(0,1)
/ /

n nX X
N

n n 





.                    (1) 

amitom, Tu cnobilia 2

1  da 2

2 , maSin (1) SemTxveviTi 

sidide gamodgeba kriteriumis statistikad. magram es si-

dide kriteriumis statistikad ar gamogvadgeba, roca is 

Seicavs ucnob 2

1  da 2

2  parametrebs. am SemTxvevaSi maT 

magivrad (1) gamosaxulebaSi CavsvaT maTi Sefasebebi (Sesa-

bamisi Sesworebuli  SerCeviTi dispersiebi 
1

2

1nS  da 
2

2

2nS ) da 

kriteriumis statistikad aviRoT Semdegi SemTxveviTi si-

dide: 

 

2

2

21

2

1

21

,

//
21

21

21

nSnS

XX
T

nn

nn

nn




 .        (2) 

rogorc viciT, kriteriumis statistika mxolod ga-

moTvladi sidide ki ar unda iyos, aramed kriteriumis asa-

gebad, arsebiTia misi zusti an asimptoturi ganawilebis 

codnac. rogoraa ganawilebuli 
21 ,nnT  SemTxveviTi sidide? 

maTematikur statistikaSi es problema cnobilia berens-

fiSeris problemis saxeliT. misi gadaWris erT-erTi, Se-

darebiT martivi gza cnobilia satertvaitis (Satterthwaite) 

meTodis saxeliT, romelic Semdegnairad yalibdeba: 
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Tu mocemuli   mniSvnelovnebis donisaTvis 
21 ,nnT sta-

tistikis dakvirvebuli mniSvneloba 
21 ,nnt  akmayofilebs 

Semdeg utolobas 

 
1 2[ ], / 2 , [ ], / 2c n n ct t t    ,                    (3) 

sadac [ ]c  aRniSnavs c  ricxvis mTel nawils (anu c -s uaxlo-

es mTel ricxvs marcxnidan), xolo c  gamoiTvleba Semdgi 

wesiT 

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

)//(

2

2

2

2

21

2

1

2

1

2

2

2

21

2

1

21

21






nnsnns

nsns
c

nn

nn ,     (4) 

maSin   mniSvnelovnebis doniT 
0 1 2:H    hipoTezis uar-

yofis safuZveli ara gvaqvs, winaaRmdeg SemTxvevaSi, mas 

uarvyofT. 

magaliTi. davuSvaT, rom Seiswavleba qolesterinis 

Semcveloba gulis daavadebiT gardacvalebuli adamiane-

bis memkvidreebSi. davuSvaT, rom 100 aseT bavSvze dakvir-

vebam mogvca qolesterinis saSualo done 207.3 mg/dl, xo-

lo Sesworebuli standartuli gadaxraa 35.6 mg/dl. garda 

amisa, daakvirdnen qolesterinis doneebs im bavSvebSi, ro-

melTa mSoblebic cocxlebia da ara aqvT gulis daavadeba. 

aseTnairad SerCeuli 74 bavSvis monacemebis mixedviT qo-

lesterinis saSualo done aRmoCnda 193.4 mg/dl, xolo 

Sesworebuli standartuli gadaxra –17.3 mg/dl. Cveni 

amocanaa  = 0.05 mniSvnelovnebis donisaTvis SevamowmoT 

hipoTeza populaciebis saSualoebis tolobis Sesaxeb.  

amoxsna. davuSvaT, rom populaciebi ganawilebulia 

normalurad, magram maTi parametrebi ucnobia. es amocana 

gavyoT or etapad: pirvel etapze SevamowmoT hipoTeza 

dispersiebis tolobis Sesaxeb. Tu hipoTezas dispersie-

bis tolobis Sesaxeb ver uarvyofT, Semdeg SevamowmoT hi-

poTeza populaciebis saSualoebis tolobis Sesaxeb toli 

dispersiebis SemTxvevaSi. im SemTxvevaSi Tu ar dadastur-

da dispersiaTa tolobis hipoTeza, saSualoTa tolobis 

hipoTeza SevamowmoT satertvaitis meTodiT.  
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ganvixiloT SerCeviT dispersiaTa Sefardeba da Seva-

daroT is fiSeris ganawilebis zeda kritikuli wertilis 

mniSvnelobas 
99,73,0.025F  (ix. Tavi XI). (100,74)F  statistikis 

dakvirvebuli mniSvneloba tolia 

2 235.6 /17.3 4.23f   . 

vinaidan cxrilebSi ar aris fiSeris ganawilebis zeda 

kritikuli wertilis mniSvneloba – 
99,73,0.025F , amitom gamov-

TvaloT p -mniSvneloba, romelic alternativis ormxri-

vobis gamo tolia  

2 { (100,74) 4.23} 0.0002p P F    , 

rac imis maCvenebelia, rom Sedegi statistikurad mniSvne-

lovania da, maSasadame, hipoTeza dispersiaTa tolobis 

Sesaxeb unda uarvyoT.  

gadavideT meore etapze. radgan davadgineT, rom popu-

laciaTa dispersiebi gansxvavebulia, viyenebT satertvai-

tis meTods saSualoTa tolobis Sesaxeb hipoTezis Sesa-

mowmeblad. jer gamovTvaloT (2) TanafardobiT gansazR-

vruli statistikis dakvirvebuli mniSvneloba: 

2 2

207.3 193.4 13.9
3.4

4.08935.6 /100 17.3 / 74
t


  


. 

axla gamovTvaloT Tavisuflebis xarisxis miaxloebi-

Ti mniSvneloba c . (4) tolobis mixedviT moviRebT, rom: 

2 2 2 2

2 2 2 2

(35.6 /100 17.3 / 74) 16.718
151.4

(35.6 /100) / 99 (17.3 / 74) / 73 1.8465
c


  


, 

da, maSasadame, [ ] 151c  . 

vinaidan 151,0.0253.4 1.98t t   , amitom 0.05   mniSvnelov-

nebis doniT populaciaTa saSualoebis tolobis hipoTe-

zas uarvyofT. 

aqve aRvniSnavT, rom 1   albaTobis mqone ndobis in-

tervals eqneba Semdegi saxe:  
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1 2 1 2

1 2 1 2

2 2 2 2

1 2 1 2

1 1 [ ], / 2 1 1 [ ], / 2

1 2 1 2

;
n n n n

n n c n n c

s s s s
x x t x x t

n n n n
 

 
        
 
 

. 

amocanebi 

qvemoT moyvanil amocanebSi yvela sidide normaluria 
an daaxloebiT normaluri 

1. uZravi qonebis agentis mtkicebiT sagadasaxado inspeq-

toris mier Sefasebuli saxlis Rirebuleba Seesabameba 

saxlis gayidvis fass. SemTxveviT SerCeuli 10 - 10 sax-

lisaTvis sagadasaxado inspeqtoris Sefasebisa da g-

yidvis fasis mixedviT gamoTvlili Sesabamisi SerCe-

viTi maxasiaTeblebi aRmoCnda: 10 83256x  , '

1 3256s  ; 

10 88354y  , '

2 2341s  . 0.05   mniSvnelovnebis doniT 

aris Tu ara saSualoebs Soris gansxvaveba mniSvnelo-

vani? aageT 95%-iani ndobis intervali saSualoTa 

sxvaobisaTvis.  

3. programirebis pedagogis azriT maTematikis mimarTu-

lebis students kompiuteruli programis dawera da 

Sesworeba SeuZlia ufro swrafad vidre biznesis mi-

marTulebis students. SemTxveviT SerCeuli 12 maTe-

matikis (Sesabamisad, 18 biznesis) mimarTulebis stu-

dentis mier konkretuli programis daweraze da Ses-

worebaze daxarjuli drois saSualo aRmoCnda 36 wuTi 

(Sesabamisad, 39 wuTi), xolo Sesabamisi Sesworebuli 

standartuli gadaxrebia: 4 wuTi da 9 wuTi. 0.1   

mniSvnelovnebis doniT SeiZleba Tu ara davadastu-

roT pedagogis mosazreba? 

5. klinikis administrators ainteresebs aris Tu ara bi-

naze eqimis yoveldRiuri gamoZaxebebis saSualo ufro 

meti vidre klinikaSi mosuli pacientebis saSualo. 

qvemoT moyvanili SerCevebis monacemebis mixedviT, 

0.01   mniSvnelovnebis doniT, SeiZleba Tu ara dava-

dasturoT, rom eqimis binaze gamoZaxebaTa saSualo me-

tia klinikaSi mosul pacientTa saSualoze?  
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binaze gamoZaxeba  klinikaSi mosvla 

25 42 57  5 28 37 

21 34 44  16 16 48 

7. finansuri deklaraciis mimRebi saxelmwifo firma (Se-

sabamisad, kerZo firma) saSualod 10 adamianis momsa-

xurebas andomebs 21 wuTs (Sesabamisad, 14 adamianis 

momsaxurebas andomebs 27 wuTs), xolo Sesworebuli 

SerCeviTi standartuli gadaxraa 5.6 wuTi (Sesabami-

sad, 4.3 wuTi). 0.02   mniSvnelovnebis doniT aris Tu 

ara gansxvaveba firmebis momsaxurebis saSualo dro-

ebs Soris? aageT 98%-iani ndobis intervali saSualo-

Ta sxvaobisaTvis. 

9. 12 eqimis (Sesabamisad, 27 meddis) dazRvevis saSualo 

Tviuri premia Seadgens 56 lars (Sesabamisad, 63 lars), 

xolo Sesworebuli SerCeviTi standartuli gadaxra 

eqimisa da meddisaTvis tolia 3 larisa da 5.75 laris. 

0.05   mniSvnelovnebis doniT SeiZleba Tu ara davas-

kvnaT, rom meddis sadazRvevo premia ufro metia vid-

re eqimis? isargebleT P -mniSvnelobis meTodiT. 

11. qvemoT moyvanilia dro, romelic sWirdeba 6 – 6 TeTr 

da yavisfer Tagvs, raTa iswavlos martiv labirinTSi 

garbena. 0.05   mniSvnelovnebis doniT gaarkvieT iw-

vevs Tu ara Tagvis feri labirinTSi garbenis Sesaswav-

lad saWiro droSi gansxvavebas? aageT 95%-iani ndobis 

intervali saSualoTa sxvaobisaTvis.  

TeTri Tagvi 

yavisferi Tagvi 

18 24 20 13 15 12 

25 16 19 14 16 10 
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Tavi XI 

oramokrefiani amocanebi populacia-

Ta dispersiebisaTvis 

hipoTezaTa Semowmeba ori damoukidebeli  

normaluri populaciis dispersiebis Sesaxeb 

2

1 1( , )N a   da 2

2 2( , )N a   damoukidebelia; orive po-

pulaciis parametrebi ucnobia.  

 kriteriumi: 

 ormxrivi marjvena calmxrivi marcxena calmxrivi 

2 2

0 1 2: / 1H     2 2

0 1 2: / ( )1H    an   2 2

0 1 2: / ( )1H    an  

2 2

1 1 2: / 1H    2 2

1 1 2: / 1H     2 2

1 1 2: / 1H    

hipoTeza: 2 2

0 1 2: / 1H    ;  

mniSvnelovnebis done:  . 

kriteriumis statistika: 
'2 2

1 1

'2 2

2 2

/
( 1, 1)

/

S
F F n m

S




     – fi-

Seris ganawileba 1n  da 1m  Tavisuflebis xarisxebiT 

(sadac n  da m  SerCevebis moculobebia). 

kriteriumis mniSvneloba T.V.: 
'2

1

'2

2

s
f

s
 . 

alternativa    kritikuli are C.R. (
0H -is uaryofis are): 

2 2

1 1 2: / 1H            1, 1,n mf F   , 

2 2

1 1 2: / 1H            1,1,10 mnFf , 

2 2

1 1 2: / 1H           2/1,1,10  mnFf  an 1, 1, / 2n mf F    
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(sadac , ,k lF   aris k  da l  Tavisuflebis xarisxis mqone fiSe-

ris ganawilebis zeda  -kritikuli wertilia anu kriti-

kuli mniSvneloba C.V.). 

(1 )  saimedoobis ndobis intervali dispersiaTa 

2 2

1 2/   fardobisaTvis 

'2 '2 2 2 '2 '2

1, 1,1 /2 1 2 1 2 1, 1, /2 1 2/ / /m n m nF s s F s s          . 

dispersiaTa tolobis Sesaxeb hipoTezaTa Semowmebis 

gamartivebuli procedura: 

hipoTeza: 2 2

0 1 2: / 1H    ;  

mniSvnelovnebis done:  . 

kriteriumis statistikis mniSvneloba T.V.:  

'2 '2

1 2

'2 '2

1 2

max{ , }
.

min{ , }

s s
f

s s
  

alternativa        kritikuli are C.R. (
0H -is uaryofis are) 

2 2

1 1 2: / 1H           , ,k lf F  , 

2 2

1 1 2: / 1H           , ,10 k lf F    

2 2

1 1 2: / 1H              , , / 2k lf F    

(sadac , ,k lF   aris k  da l  Tavisuflebis xarisxis mqone fiSe-

ris ganawilebis zeda  -kritikuli wertilia anu kriti-

kuli mniSvneloba C.V.; 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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oramokrefiani amocana (F kriteriumi) 

 

sadac: 

 2

1s I  SerCevis Sesworebuli SerCeviTi dispersia 

(udidesi Sesworebuli SerCeviTi dispersia). 

 
1n I  SerCevis moculoba. 

 2

2s II  SerCevis Sesworebuli SerCeviTi dispersia 

(umciresi Sesworebuli SerCeviTi dispersia). 

 
2n II  SerCevis moculoba. 

 
1n 1  mricxvelis Tavisuflebis xarisxi. 

 
2n 1  mniSvnelis Tavisuflebis xarisxi. 
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Tqven gsurT SeadaroT NYSE-isa da NASDAQ-is aqci-

ebidan mosalodneli dividendebi Semdegi monacemebis mi-

xedviT: 

 NYSE NASDAQ 

raodenoba 21 25 

saSualo  3.27 2.53 

standartuli gadaxra 1.30 1.16 

aris Tu ara  = 0.05 mniSvnelovnebis doniT gansxvaveba 

NYSE - isa da NASDAQ-is aqciebis dispersiebs Soris.  

gvaqvs: a = 0.05; n = 21; m = 25; 1 1.30S  ; 2 1.16S  ; 
1 3.27x  ; 

2 2.53x  ; df 1 = 21 – 1 = 20 da df 2 = 25 – 1 = 24 (vinaidan 2 2

1 2S S ). 

amitom 1, 1, /2 20,24,0.025 2.33n mF F      da 
2

1

2

2

1.30
. . 1.256

1.16

S
T V

S
   . Se-

sabamisad, gveqneba Semdegi suraTi: 

 

magaliTi 1. mkvlevars ainteresebs aris Tu ara gansxva-

veba mweveli da aramweveli adamianebis pulsis ricxvTa 

dispersiebs Soris. SemTxveviT SerCeuli 26 mwevelisagan 

da 18 aramwevelisagan Semdgari ori SerCevis Sesabamisi 

Sesworebuli SerCeviTi dispersiebia: '2

1 36s  , '2

2 10s  . 

0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi sa-
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fuZveli davaskvnaT, rom dispersiebi gansxvavebulia? 

CaTvaleT, rom sidide ganawilebulia normalurad. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli hipo-

Tezebi: 2 2

0 1 2:H   , 2 2

1 1 2:H   . visargebloT gamartivebuli 

proceduriT. vinaidan kriteriumi ormxrivia, '2 '2

1 2s s  da Ta-

visuflebis xarisxebia 26 – 1 = 25 , 18 – 1 =17, amitom kritiku-

li mniSvneloba iqneba: , , /2 25,17,0.025. . 2.56k lCV F F   . gamovTva-

loT kriteriumis mniSvneloba: '2 '2

1 2. . / 36 /10 3.6T V s s   . rad-

ganac 3.6 > 2.56, amitom ZiriTadi hipoTeza unda ukuvag-

doT anu Cven gvaqvs sakmarisi safuZveli davaskvnaT, rom 

dispersiebi gansxvavebulia.  

magaliTi 3. ori damoukidebeli normaluri populaci-

idan aRebulia 15-is toli moculobis SerCevebi, romel-

TaTvisac: 132.45nx  , '2

1 123s  ; 128.06my  , '2

2 95s  . SeamowmeT 

hipoTeza dispersiaTa tolobis Sesaxeb 0.05   mniSvne-

lovnebis doniT da aageT 95%-iani ndobis intervali dis-

persiaTa fardobisaTvis. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 2 2

0 1 2: / 1H    , 2 2

1 1 2: / 1H    . visargebloT ga-

martivebuli proceduriT. vinaidan '2 '2

1 2s s , amitom 

1 14k n    da 1 14l m   . gamovTvaloT kriteriumis mniS-

vneloba: 123/ 95 1.3f   . radganac saqme gvaqvs marjvena 

calmxriv alternativasTan, amitom kritikuli area 

, , 14,14,0.05[ , ) [ , ) [2.48, )k lF F     . ramdenadac 1.3 < 2.48, amde-

nad nulovani hipoTezis uaryofis safuZveli ara gvaqvs 

anu 0.05   mniSvnelovnebis doniT SegviZlia davaskvnaT, 

rom populaciaTa dispersiebi tolia.  

avagoT ndobis intervali. Tanafardobidan (1 ) 100% 95%    

gamomdinare 0.05  , / 2 0.025  . amitom saZiebeli inter-

vali iqneba: 

14,14,0.025 14,14,0.025( / , )f F f F , 

(1.3/ 2.9,1.3 2.9)  anu (0.45,3.77) . 
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amocanebi 

1. isargebleT fiSeris ganawilebis cxrilebiT da ipoveT 

kritikuli mniSvnelobebi Tu mocemulia ori damouki-

debeli normaluri SerCevis Sesworebuli SerCeviTi 

dispersiebi: a) '2

1 128s  , 23n  ; '2

2 162s  , 16m  ; krite-

riumi ormxrivia da 0.01  . b) '2

1 37s  , 14n  ; '2

2 89s  , 

25m  ; kriteriumi marjvena calmxrivia da 0.01  .           

g) '2

1 232s  , 30n  ; '2

2 387s  , 46m  ; kriteriumi ormxri-

via da 0.05  .  d) '2

1 164s  , 21n  ; '2

2 53s  , 17m  ; krite-

riumi ormxrivia da 0.1  . e) '2

1 92.8s  , 11n  ; '2

2 43.6s  , 

11m  ; kriteriumi marjvena calmxrivia da 0.05  . 

qvemoT moyvanil amocanebSi igulisxmeba, rom yvela 

sidide ganawilebulia normalurad: 

3. pedagogis mtkicebiT, im SemTxvevaSi, roca leqciebis 

kursi Serwymulia kompiuteruli damuSavebis komponen-

tTan, studentTa sagamocdo qulebis dispersia ufro 

didia, vidre kompiuteruli damuSavebis gareSe. Sem-

TxveviT SeirCa studentTa ori jgufi. sagamocdo qule-

bis Sesworebuli SerCeviTi dispersia studentebisaT-

vis, romelTa saleqcio kursi Serwymuli iyo kompiute-

ruli damuSavebis komponentTan aRmoCnda 103, xolo me-

ore jgufisaTvis ki 73. TiToeuli SerCeva Sedgeba 20 – 

20 studentisagan. 0.05   mniSvnelovnebis doniT SeiZ-

leba Tu ara davadasturoT pedagogis mtkicebuleba? 

5. sagadasaxado inspeqtoris mtkicebiT or A  da B  qa-

laqSi dabegvrisagan Tavisufali Semosavlebis disper-

siebi gansxvavebulia. qvemoT moyvanilia am qalaqebSi 

dabegvrisagan Tavisufali Semosavlebis SerCevebi (Se-

mosavlebi gazomilia milion dolarebSi). 0.05   mniS-

vnelovnebis doniT SeiZleba Tu ara davadasturoT in-

speqtoris mtkicebuleba?  

qalaqi A  qalaqi B 

113 25 44 31  82 295 12 20 
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22 23 11 19  11 50 68 16 

14 23 19 5  5 12 81 4 

8 30 7 2  15 9 2 5 

7. pediatriis mtkicebiT axalSobili vaJebis simaRleTa 

cvalebadoba gansxvavdeba axalSobili gogonebis si-

maRleTa cvalebadobisagan. SemTxveviT SerCeuli 15 

axalSobili vaJis simaRleTa Sesworebuli standartu-

li gadaxra aRmoCnda 1.3 diumi (1 diumi = 2.54 sm), xolo 

SemTxveviT SerCeuli 15 axalSobili gogonasaTvis ki 

0.9 diumi. 0.1   mniSvnelovnebis doniT SeiZleba Tu 

ara davadasturoT pediatriis mtkicebuleba? 

9. mkvlevaris mtkicebiT arteriuli wnevis cvalebadoba 

Warbwonian adamianebSi ufro didia vidre normalur-

wonian adamianebSi. SemTxveviT SerCeul 28 Warbwonian 

adamianSi arteriuli wnevis Sesworebuli standartu-

li gadaxra aRmoCnda 6.2 mm. vercx. sv., xolo 25 norma-

lurwonian adamianSi ki 2.7 mm. vercx. sv.. 0.01   mniSvne-

lovnebis doniT SeamowmeT mkvlevris mtkicebuleba.  

11. mkvlevars surs Seafasos ori popularuli A  da B  die-

tis Sedegad pacientTa mier dakarguli wonis dispersia. 

A  dietis mimdevari SemTxveviT SerCeuli 10 adamianis 

mier erT TveSi dakarguli wonebis Sesworebuli standa-

rtuli gadaxra aRmoCnda 6.3 funti (1 funti = 453.6 gr), 

xolo B  dietis mimdevari SemTxveviT SerCeuli 12 adami-

anis ki 4.8 funti. 0.05   mniSvnelovnebis doniT, SegviZ-

lia Tu ara davaskvnaT, rom A  dietis SemTxvevaSi dakar-

guli wonis dispersia ufro didia vidre B  dietis Sem-

TxvevaSi? 
 

13. 0.1   mniSvnelovnebis doniT SeamowmeT hipoTeza imis 

Sesaxeb, rom denverSi maRali Senobebis simaRleebis 

dispersia tolia detroitSi maRali Senobebis simaR-

leebis dispersiis, Tu saxlebis Sesabamisi SerCevebis 

futebSi gazomili (1 futi = 30.48 sm) simaRleebia:  
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denveri  detroiti 

714 504 404  620 562 534 

698 438 544  472 448 436 

408    430 420  

15. qvemoT moyvanilia A  da B  tipis mtversasrutebis Ser-

Cevebis wonebi (gazomili funtebSi). 0.05   mniSvne-

lovnebis doniT SeamowmeT hipoTeza dispersiebis gan-

sxvavebulobis Sesaxeb. 

A tipi  B tipi 

21 16 23 13 18  24 12 

17 17 16 15 17  15 13 

15 17 16 20 20  11  

17 18       
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Tavi XII 

statistikuri daskvnebi dawyvilebuli mona-

cemebisaTvis 

statistikuri daskvnebi dawyvilebul monacemTa 

saSualoebis sxvaobebisaTvis (damokidebuli SerCevebi) 

monacemebi Sedgeba n  damoukideblad SerCeuli wyvi-

lisagan 
1 1( , )X Y , . . . , ( , )n nX Y  , 1,...,i i iD X Y i n   . 

1,..., nD D  war-

moadgens damoukidebel normalurad ganawilebul Sem-

TxveviT sidideTa mimdevrobas ucnobi parametrebiT: 

1 2Da a a   da 2

D  (aq 
1,..., nX X  da 

1,..., mY Y  – damokidebuli 

SerCevebia)  

1

1
:

n

n i

i

D D
n 

  , '2 2 2 2

1 1 1

1 1 1
( ) [ ( ) ]

1 1

n n n

nD i i i

i i i

S D D D D
n n n  

   
 
   ; 

1 1

1 1
: ( )

n n

n i i i

i i

d d x y
n n 

    , 

'2 2 2 2

1 1 1

1 1 1
( ) [ ( ) ]

1 1

n n n

nD i i i

i i i

s d d d d
n n n  

   
 
    . 

hipoTeza: 
0 : 0DH a  .  

mniSvnelovnebis done:  . 

kriteriumis statistika: 
'

( 1)
/

n D

D

D a
T T n

S n


   . 

kriteriumis mniSvneloba T.V.: 
' /

n D

D

d a
t

s n


 , sadac nd -iT 

aRniSnulia nD  statistikis dakvirvebuli mniSvneloba. 
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alternativa    kritikuli are C.R. (
0H -is uaryofis are): 

1 : 0DH a       1,nt t  , 

1 : 0DH a      1,nt t   , 

1 : 0DH a      1, / 2nt t    an 1, / 2nt t   

(sadac 1,nt   aris Tavisuflebis 1n  xarisxis mqone stiu-

dentis ganawilebis zeda  -kritikuli wertili anu kri-

tikuli mniSvneloba C.V.). 

P - mniSvneloba: 

1 1 2

1 1 2

1 1 2

1 ( ), : 0;

( ), : 0;

2 [1 (| |)], : 0.

T

T

T

F t H a a

P F t H a a

F t H a a

  


  
    

Tu

Tu

Tu

 

gadawyvetileba: Tu t C.R., maSin 
0H  hipoTezas uku-

vagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi, amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali dawyvilebuli 

monacemebis saSualoTa 
1 2Da a a   sxvaobisaTvis: 

' '

1, / 2 1, / 2
D D

n nn D n

s s
d t a d t

n n
        . 

magaliTi 1. farmacevtis mtkicebiT konkretuli vita-

mini zrdis aTletis mier simZimis awevis SesaZleblobas. 

SemTxveviT SearCies 8 aTleti da Seamowmes ra maqsimalu-

ri simZimis aweva SeuZlia TiToeul maTgans vitaminis mi-

Rebamde da vitaminis erTi Tvis ganmavlobaSi miRebis Sem-

deg. igulisxmeT, rom sidide daaxloebiT normaluria da 

0.05   mniSvnelovnebis doniT SeamowmeT vitaminis efeq-

turoba.  



 387 

aTletis # 1 2 3 4 5 6 7 8 

vit. miRebamde 
ix  210 230 182 205 262 253 219 216 

vit. miRebis  

Semdeg 
iy  

219 236 179 204 270 250 222 216 

amoxsna. vitaminis efeqturoba niSnavs, rom vitaminis 

miRebamde aweuli simZime unda iyos arsebiTad (mniS-

vnelovnad) naklebi, vidre vitaminis miRebis Semdeg. Sesa-

bamisad ZiriTadi da alternatiuli hipoTezebi iqneba: 

0 : 0DH a  , 
1 : 0DH a  .  

gamovTvaloT kritikuli mniSvneloba. aq Tavisuflebis 

xarisxi iqneba . . 1 8 1 7d f n     . amitom 1, 7,0.05. .     nCV t t  

1.895  . 

gamovTvaloT kriteriumis mniSvneloba.  

a) SevavsoT Semdegi cxrili: 

aTle-

tis  

# 

vit.  

miRebam-

de, 
ix  

vit. mi-

Rebis  

Semdeg, 

iy  

i i id x y   2 2( )i i id x y   

1 210 219 -9 81 

2 230 236 -6 36 

3 182 179 3 9 

4 205 204 1 1 

5 262 270 -8 64 

6 253 250 3 9 

7 219 222 -3 9 

8 216 216 0 0 

   19id    2 209id   

 

b) vipovoT sxvaobaTa saSualo: 375.2
8

19

8

1
:

8

1

8 


 
i

idd ; 
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g) vipovoT sxvaobaTa Sesworebuli SerCeviTi standar-

tuli gadaxra: 

' 2 2 2

1 1

1 1 1 1
[ ( ) ] [209 ( 19) ] 4.84

1 8 1 8

n n

D i i

i i

s d d
n n 

       
 
  ; 

d) vipovoT kriteriumis mniSvneloba: 

'

2.375 0
1.388

/ 4.84 / 8

n D

D

d a
t

s n

  
    . 

vinaidan kriteriumis mniSvneloba ar ekuTvnis kriti-

kul ares – 7,0.05. . ( , ] ( , 1.895]C R t       (-1.388 > -1.895), 

amitom Cven ara gvaqvs nulovani hipoTezis uaryofis sa-

fuZveli, anu ar arsebobs sakmarisi safuZveli, raTa da-

vaskvnaT, rom vitamini aZlierebs aTletis SesaZleblo-

bebs. 

magaliTi 3. 0.05   mniSvnelovnebis doniT gaarkvieT 

Tu ra gavlenas axdens sqesi im kursdamTavrebulTaTvis 

SeTavazebuli xelfasis sidideze, romelTac gaaCniaT er-

Tnairi ganaTleba, asaki, samuSao gamocdileba da aageT 

90%-iani ndobis intervali saSualoTa sxvaobisaTvis, Tu 

maTTvis SeTavazebuli dRiuri xelfasebis monacemebia: 

wyvilis nome-

ri 

1 2 3 4 5 6 7 8 9 10 

qali 
iX  22 17 21 19 26 23 21 31 25 18 

vaJi 
iY  25 18 27 17 29 25 19 27 36 23 

sxvaobebi 
iD  -3 -1 -6 2 -3 -2 2 4 -11 -5 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 0DH a  , 

1 : 0DH a  . gamovTvaloT sxvaobebis 

SerCeviTi saSualo da Sesworebuli SerCeviTi dispersia. 

gvaqvs: 
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10

1
( 3 1 5) 2.3

10
d        , 

'2 2 21
[( 3 2.3) ( 5 2.3) ] 19.78

9
Ds          . 

Sesabamisad, kriteriumis mniSvneloba iqneba:  

'

2.3 0
. . 1.635

/ 19.78 / 10

n D

D

d a
T V t

s n

  
     . 

ramdenadac kriteriumi marcxena calmxrivia, amitom 

kritikuli mniSvneloba iqneba: 1, 9,0.05. . 1.833nCV t t      , 

xolo kritikuli area: . . ( , 1.833]C R    . rogroc vxedavT, 

. . . .T V C R , amitom nulovani hipoTezis uaryofis safuZve-

li ara gvaqvs, anu ar arsebobs sakmarisi safuZveli, raTa 

davaskvnaT, rom xelfasze gavlenas axdens sqesi. 

saZiebeli ndobis intervali iqneba: 

9,0.05 9,0.05

19.78 19.78
( 2.3 , 2.3 )

10 10
t t      , 

( 2.3 1.4064 1.833, 2.3 1.4064 1.833)      , 

(-4.278, 0.278). 

amocanebi 

qvemoT moyvanil amocanebSi igulisxmeba, rom yvela 

sidide ganawilebulia normalurad an daaxloebiT norma-

lurad:  

1. restoranTa qselis menejerma TanamSromlebs SesTava-

za gamajansaRebeli programa, raTa Seemcirebina avad-

myofobis gamo samuSaos gacdenaTa ricxvi. qvemoT naC-

venebia SemTxveviT SerCeuli 10 muSakis mier Tvis gan-

mavlobaSi samuSaos gacdenaTa ricxvi gamajansaRebeli 

programis gavlamde da gavlis Semdeg. 0.05   mniSvne-
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lovnebis doniT SegviZlia Tu ara davaskvnaT, rom 

programam gaamarTla? 

programis  

gavlamde 

2 3 6 7 4 5 3 1 0 0 

programis gavlis 

Semdeg 

1 4 3 8 3 3 1 0 1 0 

3. profesors ainteresebs ra gavlenas axdens savarjiSo-

ebis Sesaxeb filmi studentis savarjiSos mimarT da-

mokidebulebis xarisxze. SemTxveviT SerCeuli 10 stu-

dentis gamokiTxvis Sedegebis mixedviT (ufro didi 

ricxvi gviCvenebs damokidebulebis ufro maRal xa-

risxs), 0.05   mniSvnelovnebis doniT, gvaqvs Tu ara 

sakmarisi safuZveli davaskvnaT, rom filmis naxvis 

Semdeg damokidebuleba Seicvala? aageT 95%-iani ndo-

bis intervali saSualoTa sxvaobisaTvis.  

filmis naxvamde 12 11 14 9 8 6 8 5 4 7 

filmis naxvis  

Semdeg 

13 12 10 9 8 8 7 6 5 5 

5. ofisis menejers surs gaarkvios gazrdis Tu ara mdiv-

nebis muSaobis siswrafes sabeWdi manqanebis Secvla 

kompiuterebiT. qvemoT naCvenebia 10 mdivnis mier wuT-

Si dabeWdili sityvebis raodenoba sabeWd manqanaze da 

kompiuterze. 0.1   mniSvnelovnebis doniT, gvaqvs Tu 

ara sakmarisi safuZveli davaskvnaT, rom kompiuterze 

gadasvla zrdis dabeWdili sityvebis raodenobas? 

mdivani 1 2 3 4 5 6 7 8 9 10 

sabeWdi  

manqana 

63 72 85 97 82 101 73 62 58 75 

7. fexsacmlis mwarmoebelis mtkicebiT is sportsmenebi, 

romlebsac acviaT misi firmis mier gamoSvebuli fex-

sacmeli darbian ufro swrafad vidre sxva sportsme-

nebi. qvemoT moyvanili SemTxveviT SerCeuli 8 morbe-
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nalis siswarafis monacemebis mixedviT, 0.025   mniS-

vnelovnebis doniT, SegviZlia Tu ara davadasturoT 

mwarmoeblis mtkicebuleba? 

morbenali 1 2 3 4 5 6 7 8 

firmis 

 fexsacmeliT 

8.2 6.3 9.2 8.6 6.8 8.7 8 6.9 

sxva  

fexsacmeliT 

7.1 6.8 9.8 8 5.8 8 7.4 8 

9. uZravi qonebis agentis mtkicebiT dedaqalaqSi samoTa-

xiani binis fasebi Seicvala. qvemoT moyvanilia Sem-

TxveviT SerCeuli 16 binis saeqsperto fasebi (gazomi-

li aTasobiT larebSi) Sesabamisad 2003 da 2008 wlebSi. 

0.05   mniSvnelovnebis doniT SegviZlia Tu ara da-

vaskvnaT, rom binebis saeqsperto fasebi Seicvala? 

isargebleT P -mniSvnelobis meTodiT.    

2003 2008 2003 2008 2003 2008 2003 2008 

184 161 116 120 282 297 12 20 

414 382 49 52 25 40 37 38 

22 22 24 28 141 148 9 9 

99 109 50 50 45 56 17 19 
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Tavi XIII 

oramokrefiani amocanebi bernulis sqemaSi 

HhipoTezaTa Semowmeba warmatebaTa albaTobebisaTvis 

bernulis cdaTa ori damoukidebeli mimdevrobisaTvis 

1,..., nX X  da 
1,..., mY Y  ori damoukidebeli SerCevaa bernu-

lis kanoniT ganawilebuli populaciidan Sesabamisad war-

matebis 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

1

1

1 n

i

i

s
p x

n n 

   , 

2
2

1

1 m

i

i

s
p y

m m 

   ; 1 2

n m
P P P

n m n m
 

 
; 1 2

n m
p p p

n m n m
 

 
; 

1Q P  ; 1q p  . 

 kriteriumi: 

 ormxrivi marjvena calmxrivi marcxena calmxrivi 

 
0 1 2:H p p        

0 1 2:H p p  

an 
0 1 2:H p p  

      
0 1 2:H p p  

an 
0 1 2:H p p  

 
1 1 2:H p p        

1 1 2:H p p        
1 1 2:H p p  

hipoTeza: 
0 1 2:H p p ;  

mniSvnelovnebis done:  ; 

kriteriumis statistika: 
1 2 1 2( ) ( )

(0,1)
(1/ 1/ )

asP P p p
Z N

PQ n m

  
 


; 

kriteriumis mniSvneloba T.V.: 1 21 2( ) ( )

(1/ 1/ )

p p p p
z

pq n m

  



; 
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alternativa    kritikuli are C.R. (
0H -is uaryofis are): 

1 1 2:H p p      z z , 

1 1 2:H p p     z z  , 

1 1 2:H p p     
/ 2z z   an 

/ 2z z  

(sadac z  aris (0,1)N -is zeda  -kritikuli wertili anu 

kritikuli mniSvneloba C.V.). 

P -mniSvneloba: 

1 1 2

1 1 2

1 1 2

1 ( ), : 0;

( ), : 0;

2 [1 (| |)], : 0.

z H a a

P z H a a

z H a a

  


   
    

Tu

Tu

Tu

                 

gadawyvetileba: Tu z C.R., maSin 
0H  hipoTezas uku-

vagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT   mniSvnelovnebis doniT, winaaRmdeg Sem-

TxvevaSi amis safuZveli ara gvaqvs. 

(1 )  saimedoobis ndobis intervali 
1 2p p  sxvaobi-

saTvis: 

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 11q p  , 2 21q p  ). 

SezRudvebi: 1 1 2 2, , , 5n p nq m p mq .  

magaliTi 1. mkvlevarma daadgina, rom 34 mcire kliniki-

dan 12-Si, iseve rogorc 24 didi klinikidan 17-Si, dakavebu-

li sawolebis wili naklebia 80%-ze. 0.05   mniSvnelovne-

bis doniT SeamowmeT hipoTeza imis Sesaxeb, rom proporci-

ebi im mcire da did klinikebSi, romlebSic dakavebuli sa-

wolebis wili naklebia 80%-ze – erTi da igivea. aageT 95%-

iani ndobis intervali proporciaTa sxvaobisaTvis. 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 1 2:H p p , 

1 1 2:H p p . aRvniSnoT 1p  (Sesabami-
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sad, 2p ) simboloTi proporcia im mcire (Sesabamisad, im 

didi) klinikebis, romlebSic dakavebuli sawolebis wili 

naklebia 80%-ze. gvaqvs: 

1
1

12
0.35

34

s
p

n
      da   2

2

17
0.71

24

s
p

m
   . 

amitom 1 2

34 24
0.35 0.71 0.5

34 24 34 24

n m
p p p

n m n m
      

   
, 

1 0.5q p   . 

vipovoT kritikuli mniSvneloba. radaganac kriteriu-

mi ormxrivia da 0.05  , kritikuli mniSvnelobebi iqneba: 

/ 2 0.025. . 1.96CV z z      . 

gamovTvaloT kriteriumis mniSvneloba: 

1 21 2( ) ( ) (0.35 0.71) 0
. . 2.7

0.5 0.5 (1/ 34 1/ 24)(1/ 1/ )

p p p p
T V z

pq n m

    
    

  
. 

vinaidan -2.7<-1.96 (e.i. . . . .T V C R ), amitom Cven unda uku-

vagdoT nulovani hipoTeza anu Cven gvaqvs sakmarisi sa-

fuZveli uarvyoT hipoTeza imis Sesaxeb, rom proporciebi 

ar gansxvavdeba.  

avagoT ndobis intervali. aq 1 11 0.65q p   , 2 21 0.29q p   . 

amitom saZiebeli ndobis intervali iqneba:  

0.35 0.65 0.71 0.29
((0.35 0.71) 1.96

34 24

 
    , 

0.35 0.65 0.71 0.29
(0.35 0.71) 1.96 )

34 24

 
    ; 

( 0.36 0.242, 0.36 0.242)    , ( 0.602, 0.118)  . 

vinaidan ndobis intervali ar moicavs 0-s, gadawyveti-

leba isev iqneba: ukuvagdoT nulovani hipoTeza. 
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amocanebi 

1. muSaTa dasaxlebidan 150 SemTxveviT SerCeul adamians 

Soris 80 filtvebiTaa daavadebuli, xolo 100 SemTxve-

viT SerCeuli soflis mosaxlidan ki 30 daavadebuli. 

0.05   mniSvnelovnebis doniT aris Tu ara gnsxvaveba 

am or dasaxlebaSi filtvebiT daavadebul adamianTa 

proporciebs Soris? 

3. SemTxveviT SerCeuli 100 momxmareblidan 43 angariS-

sworebisaTvis iyenebs `masterqards~, xolo SemTxve-

viT SerCeuli sxva 100 momxmareblidan 58 angariSswo-

rebisaTvis iyenebs `vizaqards~. 0.05   mniSvnelovne-

bis doniT aris Tu ara gnsxvaveba im momxmarebelTa 

proporciebs Soris, romlebic angariSsworebisaTvis 

iyeneben sxvadasxva tipis sakredito baraTebs? 

5. gamokiTxvam aCvena, rom gamokiTxuli mamakacebis 83% 

leqciasTan SedarebiT upiratesobas aniWebs kompiu-

terul swavlebas, xolo igive maCvenebeli qalebisaT-

vis Seadgens 75%-s. TiToeuli populaciisaTvis SeirCa 

100 – 100 adamiani. 0.05   mniSvnelovnebis doniT Seamo-

wmeT hipoTeza imis Sesaxeb, rom mamakacebsa da qalebSi 

ar arsebobs gansxvaveba im adamianebis proporciebs 

Soris, romlebic leqciasTan SedarebiT upiratesobas 

aniWeben kompiuterul swavlebas. aageT 95%-iani ndo-

bis intervali proporciaTa sxvaobisaTvis. 

7. 80 gamokiTxuli amerikelidan 55% Tvlis, rom is mdi-

daria, xolo 90 gamokiTxuli evropelidan 45%. 0.01   

mniSvnelovnebis doniT aris Tu ara gansxvaveba pro-

porciebs Soris? aageT 99%-iani ndobis intervali 

proporciaTa sxvaobisaTvis. 

9. 80 gamokiTxuli Tbiliselidan 45-s aqvs kondicioneri, 

xolo 120 gamokiTxuli quTaiselidan 63-s aqvs kondi-

cioneri. 0.05   mniSvnelovnebis doniT aris Tu ara 

gansxvaveba proporciebs Soris? aageT 95%-iani ndobis 

intervali proporciaTa sxvaobisaTvis. 
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11. 200 gamokiTxuli mozardidan 50-s sjera, rom omi Seuq-

cevadia, maSin roca 300 asakovani adamianidan 93-s sje-

ra, rom omi Seuqcevadia. 0.01   mniSvnelovnebis do-

niT aris Tu ara gansxvaveba proporciebs Soris? aageT 

99%-iani ndobis intervali proporciaTa sxvaobisaTvis. 

amocanebi gamocdisaTvis 

igulisxmeT, rom sidideebi ganawilebulia normalu-

rad an daaxloebiT normalurad. 

13. SemTxveviT SerCeuli 100 – 100 qirurgisa da stomato-

logis saSualo wliuri Semosavali Seadgens, Sesabami-

sad, 54107-sa da 58417 lars. orive SerCevis Seswore-

buli standartuli gadaxraa 81 lari. 0.1   mniSv-

nelovnebis doniT SeamowmeT hipoTeza imis Sesaxeb, 

rom am populaciaTa saSualoebi ar gansxvavdeba. aageT 

90%-iani ndobis intervali saSualoTa sxvaobisaTvis. 

15. ganaTlebis inspeqtors ainteresebs Seadaros moswav-

leebze daxarjuli Tanxebis dispersiebi qalaqad da 

soflad. Sesabamisi SemTxveviTi SerCevebidan miRe-

buli Sesworebuli SerCeviTi dispersiebia: '2

1 585s  , 

'2

2 261s   (SerCevaTa moculobebia: 18n  , 16m  ). 0.05   

mniSvnelovnebis doniT aris Tu ara mniSvnelovani gan-

sxvaveba populaciaTa dispersiebs Soris?  

17. klinikis intensiuri Terapiis SemTxveviT SerCeul 11 

oTaxSi xmauris donis Sesworebuli standartuli ga-

daxra aRmoCnda 4.2 decibali, xolo SemTxveviT SerCe-

ul arasamkurnalo daniSnulebis 24 oTaxSi – 13.2 deci-

bali. 0.1   mniSvnelovnebis doniT aris Tu ara mniS-

vnelovani gansxvaveba klinikis samkurnalo da arasam-

kurnalo daniSnulebis oTaxebSi xmauris donis stan-

dartul gadaxrebs Soris?  

19. mkvlevaris varaudiT qarxnis muSakTa mier avadmyofo-

bis gamo weliwadSi gacdenili dReebis raodenobis cva-

lebadoba ufro metia vidre klinikis muSakTaTvis. didi 
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klinikis SemTxveviT SerCeuli 42 muSakisaTvis Seswore-

buli standartuli gadaxra aRmoCnda 2.1 dRe, xolo di-

di qarxnis SemTxveviT SerCeuli 65 muSakisaTvis – 3.2 

dRe. SeamowmeT hipoTeza 0.1   mniSvnelovnebis doniT. 

21. SemTxveviT SerCeul 25 dRian periodSi A  da B  saqo-

nelze arsebuli fasebis monacemebis mixedviT, 0.1   

mniSvnelovnebis doniT, SeiZleba Tu ara davaskvnaT, 

rom A  saqoneli ufro Zviria, vidre B  saqoneli? 

A saqoneli  B saqoneli 

78 82 68 67 68  70 74 73 60 77 

75 73 75 64 68  71 72 71 74 76 

62 73 77 78 79  71 80 65 70 83 

74 72 73 78 68  67 76 75 62 65 

73 79 82 71 66  66 65 77 66 64 

23. dedaqalaqis SemTxveviT SerCeuli 16 ojaxis saSualo 

wliuri Semosavali aris 54356 lari, xolo Sesworebu-

li standartuli gadaxra ki 8256 lari. gareubnis Sem-

TxveviT SerCeuli 12 ojaxis saSualo wliuri Semosava-

li Seadgens 46512 lars, xolo Sesworebuli standar-

tuli gadaxra tolia 1311 laris. 0.05   mniSvnelov-

nebis doniT SeiZleba Tu ara davaskvnaT, rom dedaqa-

laqis mcxovrebTa wliuri Semosavali metia vidre ga-

reubanSi mcxovreblebis? isargebleT P -mniSvnelobis 

meTodiT? 

25. Sromis nayofierebis gazrdis mizniT avtonawilebis 

saamqros menejerma gadawyvita samuSao adgilas samu-

Sao drois ganmavlobaSi CaerTo msubuqi musika. Sem-

TxveviT SearCies rva muSa da daTvales maT mier gamoS-

vebuli detalebis raodenoba musikis CarTvamde da mu-

sikis CarTvidan erTi kviris Semdeg. qvemoT moyvanili 

Sesabamisi monacemebis mixedviT, 0.05   mniSvnelovne-

bis doniT, SeuZlia Tu ara menejers daaskvnas, rom mu-

sikam gazarda Sromis nayofiereba?  
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muSis nomeri 1 2 3 4 5 6 7 8 

musikis CarTvamde 6 8 10 9 5 12 9 7 

musikis Semdeg 10 12 9 12 8 13 8 10 

27. dedaqalaqis 50 gamokiTxuli mcxovrebidan 32 aqvs mik-

rotalRovani qura, xolo gareubanSi 60 gamokiTxuli 

mcxovrebidan 24 aqvs mikrotalRovani qura. 0.05   

mniSvnelovnebis doniT SegviZlia Tu ara vTqvaT, rom 

proporciebi erTi da igivea? aageT 95%-iani ndobis in-

tervali proporciaTa sxvaobisaTvis. 
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Tavi XIV 

Tanxmobis kriteriumebi 

xi-kvadrat Tanxmobis kriteriumis formula: 

2
2 ( )O E

E



 , 

sadac O  – dakvirvebuli sixSirea (observed frequency), E  – 

mosalodneli sixSire (expected frequency), xolo Tavisufle-

bis xarisxi tolia kategoriaTa (klasTa) raodenobas ( n ) 

gamoklebuli 1 da gamoklebuli populaciis ucnobi 

parametrebis raodenoba r ( . . 1d f n r   ). 

SezRudvebi: 1. monacemebi miRebulia SemTxveviTi Ser-

Cevidan; 2. TiToeuli kategoriis mosalodneli sixSire 

unda iyos meti an toli 5-is. Tu ukanaskneli piroba ar 

sruldeba, unda moxdes kategoriis gaerTianeba sxva kate-

goriasTan ise, rom gaerTianebuli kategoriis mosalod-

neli sixSire gaxdes meti an toli 5-is (Tu 2n , maSin 

yvela 
1 10e  ). 

kriteriumis mniSvneloba T.V.
2

2 ( )i i

i i

o e

e



  . 

kriteriumi marjvena calmxrivia. 

kritikuli mniSvneloba 2

1,. . kC V   . 

kritikuli are C.R. (
0H -is uaryofis are) = 

2

1,[ , )k     

P - mniSvneloba = 2{ ( 1) . .}P k T V    

gadawyvetileba: Tu kriteriumis mniSvneloba metia an 

toli kritikul mniSvnelobaze (T.V. C.V.), maSin nulovan 
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hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis sa-

fuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

magaliTi 1. maRaziis menejers ainteresebs aniWebs Tu 

ara momxmarebeli upiratesobas limonaTis xuTi gansxva-

vebuli gemodan romelimes. 100 SemTxveviT SerCeuli mom-

xmareblidan 32-ma aarCia alublis, 28-m marwyvis, 16-ma 

forToxlis,  14-ma feixoas da 10-ma yurZnis gemos mqone 

limonaTi. 0.05   mniSvnelovnebis doniT gvaqvs Tu ara 

sakmarisi safuZveli ukuvagdoT hipoTeza imis Sesaxeb, 

rom momxmarebeli ar aniWebs upiratesobas arc erT 

gemos? 

amoxsna. im SemTxvevaSi, Tu momxmarebeli ar aniWebs 

upiratesobas arc erT gemos, maSin unda velodoT, rom 

yvela gemos sixSire tolia, anu Cvens SemTxvevaSi mosa-

lodneli sixSireebia: 100/5 = 20. Sesabamisad, Cven gvaqvs 

sixSireTa ganawilebis Semdegi cxrili:  

sixSire aluba-

li 

mar-

wyvi 

forTo-

xali 

feixoa yur-

Zeni 

dakvirvebuli, 
io  32 28 16 14 10 

mosalodneli, 
ie  20 20 20 20 20 

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi:  

0H  : momxmareblebisaTvis mniSvneloba ara aqvs gemos. 

1H  : momxmareblebisaTvis mniSvneloba aqvs gemos. 

nabiji 2. vipovoT kritikuli mniSvneloba. aq Tavisufle-

bis xarisxia 5–1=4, 0.05  . Sesabamisad, xi-kvadrat ganawi-

lebis cxrilidan vpoulobT, rom 2 2

1, 4,0.05. . 9.488kC V     .. 
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nabiji 3. gamovTvaloT kriteriumis mniSvneloba: 

...
2 2 2 2

2 ( ) (32 20) (28 20) (16 20)

20 20 20

i i

i i

o e

e


   
      

2 2(14 20) (10 20)
18

20 20

 
   . 

nabiji 4. gadawyvetilebis miReba: vinaidan 18 > 9.488, 

amitom nulovani hipoTeza unda ukuvagdoT, anu Cven 

gvaqvs sakmarisi safuZveli raTa CavTvaloT, rom momxma-

reblebisaTvis mniSvneloba aqvs limonaTis gemos.  

magaliTi 3. universitetis ekologiuri klubis mene-

jeris mtkicebiT klubis 10%-s Seadgens pirvelkursele-

bi, 20% – meorekurselia, 40% – mesamekurseli da 30% ki 

meoTxekurseli. mimdinare wels klubSi iricxeba 14 pir-

velkurseli, 19 meorekurseli, 51 mesamekurseli da 16 me-

oTxekurseli. 0.1   mniSvnelovnebis doniT SeamowmeT me-

nejeris hipoTeza. 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi:  

0H : ekologiuri klubis Semadgenlobis 10%, 20%, 40% 

da 30% Sesabamisad aris I, II, III da IV kurseli. 

1H : ganawileba ar aris iseTi rogorc nulovan hipo-

TezaSia. 

nabiji 2. vipovoT kritikuli mniSvneloba: 2

1,. . kC V     

2

3,0.1 6.251  . 

nabiji 3. gamovTvaloT kriteriumis mniSvneloba. mosa-

lodnel sixSireTa mniSvnelobebia: 

1 100 0.1 10e    , 2 100 0.2 20e    , 
3 100 0.4 40e    , 

4 100 0.3 30e    . 

amitom 

2 2 2 2 2
2 ( ) (14 10) (19 20) (51 40) (16 30)

11.208
10 20 40 30

i i

i i

o e

e


    
      . 
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nabiji 4. gadawyvetilebis miReba: radganac 11.208 > 

6.251, amitom ZiriTad hipoTezas ukuvagdebT, anu Cven 

gvaqvs sakmarisi safuZveli uarvyoT menejeris mtkicebu-

leba klubis Semadgenlobis Sesaxeb.  

normalurobis Semowmebis xi-kvadrat kriteriumi 

magaliTi 4. xi-kvadrat kriteriumis gamoyenebiT Sea-

mowmeT   sidide, romlis sixSiruli ganawileba moyvani-

lia qvemoT. 0.05   mniSvnelovnebis doniT aris Tu ara 

normalurad ganawilebuli. 

klasis sazRvrebi  sixSire 

89.5 –104.5  24 

104.5 –119.5  62 

119.5 –134.5  72 

134.5 –149.5  26 

149.5 –164.5  12 

164.5 –179.5  4 

   200 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi:  

0H  : sidide ganawilebulia normalurad. 

1H  : sidide ar aris ganawilebuli normalurad. 

nabiji 2. vipovoT sididis saSualo da Sesworebuli 

standartuli gadaxra. visargebloT Semdegi cxriliT:  

sazRvrebi sixSire, 

mf  

Suawertilebi, 

mx  
m mf x  2

m mf x  

89.5 –104.5 24 97 2328 225816 

104.5 –119.5 62 112 6944 777728 

119.5 –134.5 72 127 9144 1161288 
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134.5 –149.5 26 142 3692 524264 

149.5 –164.5 12 157 1884 295788 

164.5 –179.5 4 172 688 118336 

  200  24680 3103220 

Sesabamisad gvaqvs: 24680 / 200 123.4x    da 

' 2 2 2

1 1

1 1
( ) / (3103220 24680 / 200) 17.03

1 199

k k

m m m m

m m

s f x f x n
n  

 
          

  . 

nabiji 3. vipovoT klasis sazRvrebSi   sididis mox-

vedris albaTobebi misi normalurad ganawilebulobis 

daSvebis SemTxvevaSi. amisaTvis movaxdinoT   sididis da, 

Sesabamisad, klasis sazRvrebis standartizacia, anu Ti-

Toeuli sazRvari gadaviyvanoT e. w. z  sazRvarSi 
'

x x
z

s


  

formulis mixedviT, maSin sazRvrebi 104.5, 119.5, 134.5, 

149.5, 164.5 Sesabamisad Seicvleba sazRvrebiT: -1.11, -0.23, 

0.65, 1.53, 2.41 da normaluri ganawilebis cxrilis gamoye-

nebiT gveqneba:  

{ 104.5} { 1.11} 0.1335P P z      ; 

{104.5 119.5} { 1.11 0.23} 0.2755P P z        ; 

{119.5 134.5} { 0.23 0.65} 0.3332P P z       ; 

{134.5 149.5} {0.65 1.53} 0.1948P P z      ; 

{149.5 164.5} {1.53 2.41} 0.055P P z      ;  

{ 164.5} { 2.41} 0.008P P z     . 

nabiji 4. vipovoT mosalodnel sixSireTa mniSvnelobe-

bi, risTvisac zemoT miRebuli albaTobebi gavamravloT 

200-ze. mosalodnel sixSireTa mniSvnelobebia: 

1 200 0.1335 26.7e    , 
2 200 0.2755 55.1e    , 

3 200 0.3332 66.64e    , 
4 200 0.1948 38.96e    ; 

5 200 0.055 11e    ; 
6 200 0.008 1.6e    . 
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SeniSvna: vinaidan ukanaskneli kategoriis mosalodne-

li sixSire naklebia 5-ze, is unda gaerTiandes wina kate-

goriasTan da sabolood gveqneba sixSireTa ganawilebis 

Semdegi cxrili: 

io  24 62 72 26 16 

ie  26.7 55.1 66.64 38.96 12.6 

(aq 16 12 4   da 12.6 11 1.6  ) 

nabiji 5. gamovTvaloT kriteriumis mniSvneloba: 

2 2 2 2
2 ( ) (24 26.7) (62 55.1) (72 66.64)

26.7 55.1 66.64

i i

i i

o e

e


   
      

2 2(26 38.96) (16 12.6)
6.797

38.96 12.6

 
   . 

nabiji 6. vipovoT kritikuli mniSvneloba. vinaidan ka-

tegoriaTa raodenoba gaxda 5 amitom Tavisuflebis xa-

risxi iqneba . . 5 1 2 2d f     . Sesabamisad, 
2 2

1 , 2,0.05. . 5.991k rC V      ..  

nabiji 7. gadawyvetilebis miReba: radganac 6.797>5.991, 

amitom nulovani hipoTeza unda ukuvagdoT anu   sididis 

ganawileba ar SeiZleba CaiTvalos daaxloebiT normalu-

raad. 

bovman-Seltonis normalurobis kriteriumi: Tu Ser-

Cevis moculoba sakmaod didia, maSin, populaciis norma-

lurobis SemTxvevaSi, bovman-Seltonis statistikas 
2 2 2

[( ) / 6 ( 3) / 24] (2)B n a e    Ser Ser  gaaCnia xi-kvadrat ganawle-

ba Tavisuflebis xarisxiT 2. Sesabamisad, Tu 
2

2,
. . . .T V C V   , maSin populacia araa normaluri, xolo 

winaaRmdeg SemTxvevaSi is normaluria. 
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amocanebi 

1. gadaudebeli samedicino samsaxuris xelmZRvanels 

surs daadginos aris Tu ara Tanabrad ganawilebuli 

kviris ganmavlobaSi gamoZaxebaTa ricxvi. qvemoT moy-

vanilia SemTxveviT arCeuli kviris ganmavlobaSi sam-

saxurSi Semosul gamoZaxebaTa raodenobebi. 0.05   

mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZ-

veli uarvyoT hipoTeza imis Sesaxeb, rom kviris ganmav-

lobaSi gamoZaxebaTa ricxvi ganawilebulia Tanabrad? 

dRe orS. samS. oTxS. xuTS. paras. Sab. kvira 

gamoZ. 

raod. 

28 32 15 14 38 43 19 

3. baris menejers surs gaarkvios aniWebs Tu ara momxma-

rebeli upiratesobas SarbaTSi romelime xilis gemos. 

qvemoT moyvanili monacemebis mixedviT, 0.01   mniS-

vnelovnebis doniT, SegviZlia Tu ara davaskvnaT, rom 

momxmarebelTa mier SekveTil SarbaTSi xilis gemo ga-

nawilebulia Tanabrad? 

gemo limoni forToxali marwyvi feixoa 

Sekv. raod. 12 24 19 9 

5. aSS-is wiTeli jvris sazogadoebis monacemebiT ameri-

kelTa 42%-s aqvs O jgufis sisxli, 44%-s – A jgufis 

sisxli, 10%-s – B jgufis sisxli da 4%-s – AB jgufis 

sisxli. garkveuli sagrafos samedicino eqspertis mo-

sazrebiT mis sagrafoSi sisxlis jgufis ganawileba 

igivea rac zogadnacionaluri. am sagrafodan SemTxve-

viT SerCeuli 200 adamianis sisxlis jgufis monaceme-

bis mixedviT, 0.1   mniSvnelovnebis doniT, SeamowmeT 

eqspertis mosazreba. 

jgufi A O B AB 

sixSire 58 65 55 22 

7. kvlevis Tanaxmad momxmarebelTa 53% arCevs naRdi fu-

lis gadaxdas salaroSi, 30% sargeblobs CekebiT, 16% 



 406 

iyenebs sakredito baraTebs da 1%-saTvis ara aqvs 

mniSvneloba ra formiT gadaixdis. didi maRaziis me-

patronem SemTxveviT SearCia 800 myidveli da SeekiTxa 

maT Tu ra formiT arCevdnen gadaxdas. aRmoCnda, rom 

maT Soris 400 ixdis naRdi fuliT, 210 ixdis CekebiT, 170 

sargeblobs sakrediti baraTebiT da 20-saTvis mniSvne-

loba ara aqvs gadaxdis formas. 0.01   mniSvnelovnebis 

doniT SeamowmeT hipoTeza imis Sesaxeb, rom am maRazi-

is momxmareblebis gadaxdis formebTan damokidebule-

ba emTxveva kvlevis Sedegebs. 

9. programuli uzrunvelyofis departamentis meneje-

ris mosazrebiT misi momxmareblebis 50% yidulobs 

teqstis dasamuSavebel programebs, 25% – eleqtronu-

li gaTvlis programebs da 25% – monacemTa bazebis 

programebs. SemTxveviT SerCeul myidvelTa qvemoT -

moyvanili monacemebis mixedviT, 0.05   mniSvnelovne-

bis doniT, sworia Tu ara menejeris mosazreba? isar-

gebleT P -mniSvnelobis meTodiT. 

programa teqstis  

damuS.  

eleqtr. 

gaTv. 

monac.  

bazebi 

gayidv. raod. 38 23 19 
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Tavi XV 

damoukideblobis Semowmebis 

xi-kvadrat kriteriumi 

mowmdeba erTi populaciis ori sxvadasxva A  da B  niS-

nis erTmaneTTan damokidebulebis sakiTxi. A  niSani iyo-

fa R  kategoriad, xolo B  niSani – C  kategoriad. 

nulovani hipoTeza: 
0H : A  da B  niSnebi damoukidebelia. 

alternativa: 
1H : A  da B  niSnebi damokidebelia. 

mniSvnelovnebis done:  . 

kriteriumis statistika: xi-kvadrati 

kriteriumis mniSvneloba T.V.

2

, ,2

, ,

( )i j i j

i j i j

o e

e



  , sadac 

,i jo  – dakvirvebuli sixSireebia, xolo ,i je  ki mosalodneli 

sixSireebi:  

, ,

,

,,

i j i ji j

i j

i ji j

o o
e

o



 


.  

SezRudva: yvela , 5i je   (winaaRmdeg SemTxvevaSi vax-

denT dajgufebas), Tu 2R C  , maSin yvela 10ie  . 

kriteriumi marjvena calmxrivia. 

kritikuli mniSvneloba 2

,. . kC V  , sadac Tavisuflebis 

xarisxi ( 1)( 1)k R C   . 

kritikuli are C.R. (
0H -is uaryofis are) = 

2

,[ , )k   . 

P - mniSvneloba = .}.)({ 2 VTkP  , sadac ( 1)( 1)k R C   . 

gadawyvetileba: Tu kriteriumis mniSvneloba metia an 

toli kritikul mniSvnelobaze (T.V. C.V.), maSin nulovan 
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hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis sa-

fuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

magaliTi 1. 200 gamokiTxuli eqTanidan (Sesabamisad, 

eqimidan) 100 (Sesabamisad, 50) upiratesobas aniWebs axal 

proceduras, 80 (Sesabamisad, 120) – Zvel proceduras, xo-

lo 20-saTvis (Sesabamisad, 30-saTvis) mniSvneloba ara aqvs 

romel proceduras gamoiyenebs. 0.05   mniSvnelovnebis 

doniT aris Tu ara eqTanisa da eqimis SexedulebebSi gan-

sxvaveba? 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 

0H : proceduraze Sexeduleba damoukidebelia profe-

siisagan. 

1H : proceduraze Sexeduleba damokidebelia profesiaze. 

nabiji 2. SevadginoT niSanTa SeuRlebis R C  cxrili: 

jgufi amjobinebs 

axal proced. 

amjobinebs 

Zvel proced. 

erTi da  

igivea 

eqTnebi 100 80 20 

eqimebi 50 120 30 

am SemTxvevaSi gvaqvs 2 striqoni da 3 sveti ( 2, 3R C  ), 

anu gvaqvs 2 3  SeuRlebis cxrili. am cxrilis i -uri stri-

qonisa da j -uri svetis gadakveTaze mdgomi elementi 

( ( , )i j  blokSi mdgomi elementi) aRvniSnoT ,i jo -Ti. magali-

Tad, 1,2 80o  . Sesabamisad, niSanTa SeuRlebis cxrili sqe-

maturad ase gamoisaxeba: 

 sveti 1 sveti 2 sveti 3 

striqoni 1 1,1o  1,2o  1,3o  

striqoni 2 2,1o  2,2o  2,3o  
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nabiji 3. vipovoT kritikuli mniSvneloba. aq Tavisuf-

lebis xarisxi: . . ( 1)( 1) (2 1) (3 1) 2d f R C        . Sesabamisad, 

xi-kvadrat ganawilebis cxrilidan vpoulobT, rom: 
2

2,0.05. . 5.991C V   . 

nabiji 4. gamovTvaloT striqonebSi da svetebSi mdgo-

mi sidideebisa da yvela sididis jamebi.  

jgufi amjobinebs 

axal proced. 

amjobinebs 

Zvel proced. 

erTi da -

igivea 

 

eqTnebi 100 80 20 200  

eqimebi 50 120 30 200  

 150  200  50  400  

nabiji 5. TiToeuli ( , )i j  blokisaTvis gamovTvaloT 

mosalodnel sixSireTa mniSvnelobebi ,i je  Semdegi formu-

lis mixedviT: 

,i je
striqonis jami ×svetis jami

mosalodnelimniSvneloba =
mTliani jami

. 

magaliTad, (1,1)  blokisaTvis mosalodneli sixSiris 

mniSvneloba 1,1e  iqneba: 

1,1

( 200 150
75

400
e


  
(I striqonisjami) × I svetisjami)

mTlianijami
. 

danarCeni mosalodneli sixSireebi analogiurad iqneba:  

1,2 100e  ,    1,3 25e  ,    2,1 75e  ,    2,2 100e  ,    2,3 25e  . 

TvalsaCinoebisaTvis mosalodneli sixSireebi SeiZle-

ba CavweroT frCxilebSi niSanTa SeuRlebis cxrilis Sesa-

bamis blokSi:  

 jgufi amjobinebs 

axal proced. 

amjobinebs 

Zvel proced. 

erTi da 

igivea 

 

eqTnebi 100 (75) 80 (100) 20 (25) 200  

eqimebi 50 (75) 120 (100) 30 (25) 200  

 150  200  50  400  
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nabiji 6. gamovTvaloT kriteriumis mniSvneloba: 

2 2 2 2
, ,2

, ,

( ) (100 75) (80 100) (20 25)

75 100 25

i j i j

i j i j

o e

e


   
      

2 2 2(50 75) (120 100) (30 25)
26.67

75 100 25

  
    . 

nabiji 7. gadawyvetilebis miReba: vinaidan 26.67 > 5.991, 

nulovani hipoTeza unda ukuvagdoT anu Cven gvaqvs sakma-

risi safuZveli raTa davaskvnaT, rom proceduraze Sexe-

duleba damokidebulia profesiaze – e. i. eqTanisa da eqimis 

Sexeduleba proceduraze gansxvavebulia erTmaneTisagan. 

magaliTi 3. mkvlevars ainteresebs aris Tu ara kavSiri 

adamianis sqessa da mis mier miRebuli alkoholis raode-

nobas Soris. SemTxveviT SerCeuli 68 adamianisaTvis miRe-

buli monacemebis mixedviT, 0.1   mniSvnelovnebis do-

niT, SeuZlia Tu ara mkvlevars daaskvnas, rom miRebuli 

alkoholis raodenoba dakavSirebulia sqesTan? 

alkoholis moxmareba 

sqesi dabali saSualo maRali jami 

mamrob. 10 9 8 27 

mdedrob. 13 16 12 41 

jami 23 25 20 68 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 

0H : miRebuli alkoholis raodenoba damoukidebelia 

adamianis sqesisagan. 

1H : alkoholis raodenoba damokidebelia adamianis 

sqesze. 

nabiji 2. vipovoT kritikuli mniSvneloba. aq Tavisuf-

lebis xarisxia . . ( 1)( 1) (2 1) (3 1) 2d f R C         da 0.1  . 

Sesabamisad, kritikuli mniSvneloba iqneba: 2

2,0.1. . 4.605C V   . 

nabiji 3. gamovTvaloT mosalodneli sixSireebi. gvaqvs: 
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1,1

27 23
9.13

68
e


  ,   1,2

27 25
9.93

68
e


  ,   1,3

27 20
7.94

68
e


  , 

2,1

41 23
13.87

68
e


  ,   2,2

41 25
15.07

68
e


  ,   2,3

41 20
12.06

68
e


  . 

Sesabamisad, dasrulebul SeuRlebis cxrils eqneba 

Semdegi saxe: 

 alkoholis moxmareba  

sqesi dabali saSualo maRali jami 

mamrob. 10 (9.13) 9 (9.93) 8 (7.94) 27 

mdedrob. 13 (13.87) 16 (15.07) 12 (12.06) 41 

jami 23 24 20 68 

nabiji 4. gamovTvaloT kriteriumis mniSvneloba: 
2 2 2 2

, ,2

, ,

( ) (10 9.13) (9 9.93) (8 7.94)

9.13 9.93 7.94

i j i j

i j i j

o e

e


   
      

2 2 2(13 13.87) (16 15.07) (12 12.06)
0.283

13.87 15.07 12.06

  
     

nabiji 5. gadawyvetilebis miReba: ramdenadac 0.283<4.605, 

amitom nulovani hipoTezis uaryofis safuZveli ara 

gvaqvs anu ar arsebobs sakmarisi safuZveli vamtkicoT, 

rom alkoholis moxmareba damokidebulia sqesze. 

amocanebi 

1. swavloben aris Tu ara kavSiri sportsa da sisxlis wne-

vas Soris. SemTxveviT SerCeuli 210 adamianis qvemoT -

moyvanili monacemebis mixedviT, 0.05   mniSvnelovne-

bis doniT, SeamowmeT hipoTeza imis Sesaxeb, rom spor-

ti da wneva ar aris damokidebuli. 

sisxlis wneva 

   dabali saSualo maRali 

sportsmeni 34 57 21 

ara sportsmeni 15 63 20 
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3. mkvlevars ainteresebs aris Tu ara damokidebuli er-

TmaneTze myidvelis asaki da SeZenili avtomobilis fa-

si. SemTxveviT SerCeuli 222 avtomflobelis qvemoT -

moyvanili monacemebis mixedviT, 0.05   mniSvnelovne-

bis doniT, aris Tu ara avtomobilis fasi damoukide-

beli avtomflobelis asakisagan? 

gayidvis fasi 

asaki ara umetes 

20000 l 

20000 l-dan 

30000 l-mde 

30000 l-dan 

40000 l-mde 

21–30 16 25 3 

31–40 44 23 15 

41–50 31 15 18 

51  9 11 12 

5. universitetis reqtors ainteresebs axdens Tu ara 

gavlenas leqtoris samecniero xarisxi studentis Se-

xedulebaze am leqtoris muSaobis xarisxis Sesaxeb. ga-

mokiTxuli studentebis qvemoT moyvanili monacemebis 

mixedviT, 0.1   mniSvnelovnebis doniT, SeuZlia Tu 

ara reqtors daaskvnas, rom studentis Sexeduleba 

leqtoris muSaobis efeqturobis Sesaxeb damokidebu-

lia leqtoris samecniero xarisxze? 

 xarisxi  

Sexeduleba bakalavri magistri doqtori 

umaRlesi 14 9 4 

saSualo 16 5 7 

dabali 3 12 16 

7. ikvleven kavSirs filmis tipsa da mayureblis asaks So-

ris. qvemoT moyvanili monacemebis mixedviT, 0.1   

mniSvnelovnebis doniT, aris Tu ara kavSiri filmis 

tipsa da mayureblis asaks Soris? 

asaki dokumenturi komedia misteria 

12–20 14 9 8 

21–29 15 14 9 

30–38 9 21 39 
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39–47 7 22 17 

48  6 38 12 

9. ikvlevdnen fexburTis TamaSis dros mayureblebis mi-

er arCeul sakvebis saxeobas. qvemoT moyvanili monace-

mebis mixedviT, 0.1   mniSvnelovnebis doniT, aris Tu 

ara mayureblis mier arCeuli sakvebi damoukidebeli 

mayureblis sqesisagan? 

sqesi `hoT dogi~ araxisi Rvezeli 

mamrobiTi 12 21 19 

mdedrobiTi 13 8 25 

11. wignis gamomcemels ainteresebs aris Tu ara gansxvave-

ba mamakacebisa da qalebis mier wasakiTxad arCeul wig-

nebs Soris. qvemoT moyvanili monacemebis mixedviT, 

0.05   mniSvnelovnebis doniT, SeamowmeT hipoTeza 

imis Sesaxeb, rom arCeuli wignis tipi damoukidebelia 

mkiTxvelis sqesisagan. isargebleT P -mniSvnelobis me-

TodiT. 

sqesi mistika romani deteqtivi 

mamrobiTi 243 201 191 

mdedrobiTi 135 149 202 
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Tavi XVI 

erTgvarovnebis Semowmebis xi-kvadrat 

kriteriumi 

mowmdeba populaciaTa erTgvarovnebis hipoTeza, ro-

melic ekvivalenturia hipoTezisa imis Sesaxeb, rom ama Tu 

im niSnis proporciebi sxvadasxva populaciebSi erTi da i-

givea. 

nulovani hipoTeza: 
0H  : 

1 2 Rp p p    . 

alternativa: 
1H : erTi proporcia mainc gansxvavdeba 

danarCenebisagan. 

mniSvnelovnebis done:  , 

kriteriumis statistika: xi-kvadrati. 

kriteriumis mniSvneloba T.V.

2

, ,2

, ,

( )i j i j

i j i j

o e

e



  , sadac 

,i jo  – dakvirvebuli sixSireebia, xolo 
,i je  ki mosalodneli 

sixSireebi:  

, ,

,

,,

i j i ji j

i j

i ji j

o o
e

o



 


.  

SezRudva: yvela 
, 5i je   (winaaRmdeg SemTxvevaSi xdeba 

dajgufeba), Tu 2R C  , maSin yvela 10ie  .   

kriteriumi marjvena calmxrivia. 

kritikuli mniSvneloba 2

( 1)( 1),. . R CC V    , sadac R  warmo-

adgens SerCevaTa raodenobas, xolo C  ki klasebis raode-

nobaa. 

rodesac SeuRlebis cxrilis Tavisuflebis xarisxi er-

Tis tolia ( . . 1d f  ), gamoiyeneba kriteriumis mniSvneloba:  
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2

, ,2

, ,

(| | 0.5)
. .

i j i j

i j i j

o e
T V

e


 
  . 

kritikuli are C.R. (
0H -is uaryofis are) = 

2

,[ , )k   . 

P - mniSvneloba = .}.)({ 2 VTkP  , sadac ( 1)( 1)k R C   . 

gadawyvetileba: Tu kriteriumis mniSvneloba metia an 

toli kritikul mniSvnelobaze (T.V. C.V.), maSin nulovan 

hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis sa-

fuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

magaliTi 1. mkvlevarma SemTxveviT SearCia 150 damama-

Tavrebeli kursis studenti sami umaRlesi saswavlebli-

dan (institutidan) da TiToeuls dausva SekiTxva: ~dadis 

Tu ara igi institutSi Tavisi an mSoblebis manqaniT~. ga-

mokiTxvis Sedegebi moyvanilia cxrilis saxiT. 0.05   

mniSvnelovnebis doniT SeamowmeT hipoTeza imis Sesaxeb, 

rom im studentebis proporcia, romlebic institutSi 

dadian sakuTari an mSoblebis manqanebiT erTi da igivea 

samive institutisaTvis. 

 instituti I instituti II instituti III jami 

ki 18 22 16 56 

ara 32 28 34 94 

jami 50 50 50 150 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 

0H  : 
1 2 3p p p   (proporciebi erTi da igivea). 

1H  : sul cota erTi proporcia mainc gansxvavdeba da-

narCenebisagan.  

nabiji 2. vipovoT kritikuli mniSvneloba. Tavisufle-

bis xarisxi tolia . . ( 1)( 1) (2 1) (3 1) 2d f R C        . amitom 
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xi-kvadrat ganawilebis cxrilidan vpoulobT, rom 

0.05  -saTvis kritikuli mniSvneloba iqneba: 
2

2,0.05. . 5.991C V   . 

nabiji 3. gamovTvaloT mosalodneli sixSireebis mniS-

vnelobebi. visargebloT formuliT: 

,i je
striqonisjami ×svetisjami

mosalodnelisixSire =
mTlianijami

. 

1,1

56 50
18.67

150
e


  , 1,2

56 50
18.67

150
e


  , 1,3

56 50
18.67

150
e


  , 

2,1

94 50
31.33

150
e


  , 2,2

94 50
31.33

150
e


  , 2,3

94 50
31.33

150
e


  . 

dasrulebuli SeuRlebis cxrili iqneba: 

 instituti I instituti II instituti III jami 

ki 18 (18.67) 22 (18.67) 16 (18.67) 56 

ara 32 (31.33) 28 (31.33)  34 (31.33) 94 

jami 50 50 50 150 

nabiji 4. gamovTvaloT kriteriumis mniSvneloba: 

2 2 2 2
, ,2

, ,

( ) (18 18.67) (22 18.67) (16 18.67)

18.67 18.67 18.67

i j i j

i j i j

o e

e


   
      

2 2 2(32 31.33) (28 31.33) (34 31.33)
1.596

31.33 31.33 31.33

  
    . 

nabiji 5. gadawyvetilebis miReba: radganac 1.596 < 

5.991, amitom nulovani hipoTezis uaryofis safuZveli 

ara gvaqvs anu ar arsebobs sakmarisi safuZveli vamtki-

coT, rom proporciebi gansxvavebulia. 

 

amocanebi 

1. kvlevis Tanaxmad 6-dan 17-wlamde mozardebis 64%-s ar 

SeuZlia gadalaxos sabazo Sesabamisobis testi. mkvle-

vars ainteresebs aris Tu ara am kategoriis moswavlee-
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bis proporcia erTi da igive sxvadasxva skolebSi. tes-

tireba Cautarda SemTxveviT SerCeul 120-120 moswav-

les oTxi sxvadasxva skolidan. 0.05   mniSvnelovne-

bis doniT SeamowmeT hipoTeza imis Sesaxeb, rom im mos-

wavleebis proporcia, romlebmac gadalaxes Sesabami-

sobis testi, erTi da igivea. 

 I skola II skola III skola IV skola 

gadalaxa 49 38 46 34 

ver gadalaxa 71 82 74 86 

jami 120 120 120 120 

3. sadazRvevo kompanias ainteresebs icvleba Tu ara asa-

kis mixedviT proporcia im mZRolebis, vinc dalevis 

Semdeg jdeba saWesTan. gamokiTxul iqna 4 asakobrivi 

jgufis 86-86 mZRoli. 0.05   mniSvnelovnebis doniT 

SeamowmeT hipoTeza imis Sesaxeb, rom proporcia im 

mZRolebis, vinc kiTxvas – `jdebiT Tu ara nasvami sa-

WesTan~ – upasuxa `diax~ erTi da igivea yvela asakob-

rivi jgufisaTvis. 

asaki 21-29 30-39 40-49 50-ze meti wlis 

diax 32 28 26 21 

ara 54 58 60 65 

jami 86 86 86 86 

5. gamokiTxul iqna 100-100 adamiani qveynis oTxive kuTx-

eSi. maT dausves kiTxva: `aqvT Tu ara mudmivi samuSao~. 

0.1   mniSvnelovnebis doniT SeamowmeT hipoTeza imis 

Sesaxeb, rom proporciebi im adamianebis, romelTac 

aqvT mudmivi samuSao tolia qveynis oTxive kuTxeSi. 

 aRmosavleTi dasavleTi CrdiloeTi samxreTi 

diax 43 39 22 28 

ara 57 61 78 72 

jami 100 100 100 100 

7. msoflio jandacvis organizaciis monacemebiT zoo-

parkebSi bavSvebis mier miRebuli tramvebis 55% modis 
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maimunis nakbenze. gamokvleul iqna 4 sxvadasxva zoo-

parkSi bavSvTa tramvebis 30-30 SemTxveva. 0.05   mniS-

vnelovnebis doniT SeamowmeT hipoTeza proporciebis 

tolobis Sesaxeb. isargebleT P -mniSvnelobis meTo-

diT. 

tramva zoopa-

rki A 

zoopa-

rki B 

zoopa-

rki C 

zoopa-

rki D 

maimunis kbena 15 18 13 16 

sxva tramva 15 12 17 14 

jami 30 30 30 30 
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Tavi XVII 

dawyvilebuli monacemebi, korelacia 

ama Tu im or maxasiaTebels (an or maCvenebels) Soris 

kavSiris Seswavlis mizniT am maxasiaTeblebis dakvirvebu-

li mniSvnelobebis simravles warmoadgenen wyvilebis sim-

ravlis saxiT: 
1 1( , ),x y  

2 2( , )x y , . . . , ( , )n nx y . am monacemebis mi-

xedviT ageben e. w. gabnevis diagramas Semdegi wesiT: sib-

rtyeze, marTkuTxa koordinatTa sistemaSi, moniSnaven 

wertilebs, romelTa koordinatebia ( , )i ix y , 1,2,...,i n .  

magaliTi 1. mkvlevars ainteresebs daadginos arsebobs 

Tu ara kavSiri velosipediT wvimian amindSi momxdar msu-

buq avariaTa ricxvsa da sikvdiliT (fataluri SedegiT) 

damTavrebul avariaTa ricxvs Soris. qvemoT moyvanilia 

10 wlis ganmavlobaSi wvimian amindSi velosipediT mom-

xdari avariebis monacemebi:  

msub. avar. 

ricxvi, x  

376 650 884 1162 1513 1650 2236 3002 4028 4010 

fat. avar. 

ricxvi, y  

5 20 20 28 26 34 35 56 68 55 

avagoT gabnevis diagrama am monacemebisaTvis. 

amoxsna. 

nabiji 1. sibrtyeze avagoT marTkuTxa koordinatTa 

sistema da movniSnoT x  da y  RerZebi.  

nabiji 2. avagoT wertilTa wyvilebi sakoordinato 

sibrtyeze ise rogorc es qvemoTaa naCvenebi: 
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gabnevis diagrama
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 x  da y  sidideebs Soris SesaZlebelia arsebobdes ram-

denime gansxvavebuli tipis damokidebuleba:  

1. dadebiTi wrfivi kavSiri arsebobs (gvaqvs) im Sem-

TxvevaSi, rodesac wertilebi daaxloebiT koncentrire-

bulia aRmavali swori xazis irgvliv da erTdroulad 

orive x  da y  sididis mniSvnelobebi zrdadia. aseTi kavSi-

ri gvaqvs maSin, rodesac x  sididis zrdasTan erTad iz-

rdeba y  sididec. 

dadebiTi wrfivi kavSiri

0

50

100

150

200

250

300

350

0 20 40 60 80 100 120
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2. uaryofiTi wrfivi kavSiri arsebobs im SemTxvevaSi, 

rodesac wertilebi daaxloebiT koncentrirebulia daR-

mavali swori xazis irgvliv. aseTi kavSiri gvaqvs maSin, 

rodesac x  sididis zrdasTan erTad klebulobs y  sidide 

da piriqiT. 

uaryofiTi wrfivi kavSiri

0

100

200

300

400

0 20 40 60 80 100 120

 

3. arawrfivi kavSiri arsebobs im SemTxvevaSi, rodesac 

wertilebi daaxloebiT koncentrirebulia arawrfivi 

(mrudi) xazis (wiris) irgvliv. es damokidebuleba aRiwe-

reba Sesabamisi wiris bunebiT.  

arawrfivi kavSiri

0

100

200

300

400

0 50 100 150

 

4. ar aris kavSiri im SemTxvevaSi, rodesac wertilebi 

uwesrigodaa mimofantuli, anu ar Cans rom isini raime wi-

ris irgvlivaa koncentrirebuli. 
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ar aris kavSiri
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zemoT moyvanil magaliTSi x  (msubuq avariaTa ricxvi) 

da y  (fatalur avariaTa ricxvi) sidideebs Soris adgili 

aqvs wrfiv dadebiT kavSirs. wirs, romelic aRwers kavSirs 

(damokidebulebas) x  da y  sidideebis mniSvnelobebs So-

ris misadagebis wiri ewodeba. am wiris povnis sakiTxebs 

swavlobs maTematikuri statistikis nawili, romelsac 

regresiuli analizi ewodeba. wiris mosaZebnad iyeneben e. 

w. umcires kvadratTa meTods.  

Tu sidideebs Soris gvaqvs wrfivi kavSiri ( )y x ax b  , 

maSin amboben rom x  da y  sidideebs Soris wrfivi regresi-

uli kavSiria da ( )y x ax b   wrfes uwodeben regresiis 

wrfis gantolebas (xolo am formuliT gamoTvlil 
' ( )i i iy y x ax b    mniSvnelobas prognozi ewodeba). umcires 

kvadratTa meTodi gvaZlevs, rom am SemTxvevaSi: 

1 1 1

2 2

1 1

( ) ( ) ( )

( ) ( )

n n n

i i i i

i i i

n n

i i

i i

n x y x y

a

n x x

  

 

 





  

 
 da 

2

1 1 1 1

2 2

1 1

( ) ( ) ( ) ( )

( ) ( )

n n n n

i i i i i

i i i i

n n

i i

i i

y x x x y

b

n x x

   

 

  





   

 
. 

Sefasebis standartuli Secdoma ewodeba sidides: 

' 2

1
( ))

:
2

n

i ii
y y

s
n








Sef . 
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igi warmoadgens damokidebuli cvladis dakvirvebuli 

mniSvnelobebis standartul gadaxras saprognozo mniS-

vnelobebisagan. 

( )y x  mniSvnelobis   mniSvnelovnebis donis mqone sap-

rognozo intervali (ndobis intervalis analogi) moicema 

TanafardobiT: 

2, / 2 2, / 2
2 2 2 2

1 1 1 1

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

( ) ( ) ( ) ( )

( )n nn n n n

i i i i

i i i i

n x x n x x
y x t s y x t s

n n
n x x n x x

  

   

 
     

    
Sef Sef . 

magaliTi 3. menejerma Seagrova monacemebi da daadgi-

na, rom gasamravlebeli manqanis asaksa da TveSi teqnikuri 

momsaxurebis xarjebs Soris mniSvnelovani kavSiria. reg-

resiis wrfis gantolebaa ( ) 8.13 55.57y x x  . ipoveT Sefase-

bis standartuli Secdoma, Tu monacemebia: 

manqana A B C D E F 

asaki, x  1 2 3 4 5 6 

xarji, y  62 78 70 90 93 103 

amoxsna.  

nabiji 1. gavakeToT Semdegi cxrili: 

ix  
iy  '

iy  '

i iy y  ' 2( )i iy y  

1 62    

2 78    

3 70    

4 90    

4 93    

6 103    

nabiji 2. visargebloT regresiis wrfis gantolebiT 

da gamovTvaloT saprognozo mniSvnelobebi TiToeuli 

ix -saTvis: ' : ( ) 8.13 55.57i i iy y x x   . gvaqvs: '

1 63.7y  , '

2 71.83y  , 
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'

3 79.96y  , ' '

4 5 88.09y y   da '

6 104.35y  . SevitanoT es monace-

mebi cxrilis Sesabamis svetSi. 

nabiji 3. TiToeul 
iy -s gamovakloT Sesabamisi '

iy  da Se-

degebi SevitanoT Sesabamis svetSi: 

'

1 1 1.7y y   ,    '

2 2 6.17y y  ,    '

3 3 9.96y y   , 

'

4 4 1.91y y  ,    '

5 5 1.35y y  . 

nabiji 4. miRebuli sxvavobebi aviyvanoT kvadratSi da 

SevitanoT Sesabamis svetSi. 

nabiji 5. SevkriboT bolo svetis monacemebi: 

ix  
iy  '

iy  '

i iy y  ' 2( )i iy y  

1 62 63.7 -1.7 2.89 

2 78 71.83 6.17 38.0689 

3 70 79.96 -9.96 99.2016 

4 90 88.09 1.91 3.6481 

4 93 88.09 4.91 24.1081 

6 103 104.35 -1.35 1.8225 

jami    169.7392 

nabiji 6. gamovTvaloT Sefasebis standartuli Secdo-

ma: 

' 2

1
( )) 169.7392

: 6.51
2 6 2

n

i ii
y y

s
n




  
 


Sef . 

Sefasebis standartuli Secdoma SeiZleba agreTve ga-

moiTvalos fomuliT:  

2

1 1 1:
2

n n n

i i i ii i i
y b y a x y

s
n

  
 




  
Sef . 

or sidides Soris damokidebulebis xarisxis gasazo-

mad iyeneben e. w. korelaciis koeficients. arsebobs sxva-

dasxva saxis korelaciis koeficienti. Cven aq moviyvanT e. 

w. pirsonis momentTa namravlis korelaciis koeficients 

(Pearson product moment correlation coefficient – PPMCC), rome-
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lic dakavSirebulia cnobili statistikosis karl pirso-

nis saxelTan.  

korelaciis koeficienti, gamoTvlili monacemTa Ser-

Cevis mixedviT, warmoadgens or sidides Soris wrfivi da-

mokidebulebis xarisxisa da mimarTulebis sazoms. SerCe-

viTi korelaciis koeficienti aRiniSneba r  asoTi, xolo 

populaciis mixedviT gamoTvlili korelaciis koefici-

enti aRiniSneba berZnuli   (ro) asoTi. 

or x  da y  sidides Soris kovariaciis koeficienti 

( cov( , )x y ) ganimarteba Semdegi TanafardobiT: 

1 1

1 1
cov( , ) ( )( )

n n

i i i i

i i

x y x x y y x y x y
n n 

       , sadac 
1

1 n

i

i

x x
n 

  , 
1

1 n

i

i

y y
n 

  . 

SerCeviTi korelaciis koeficienti moicema Tanafar-

dobiT:    

1

2 2

1 1

1
( )( )

cov( , )

1 1
( ) ( )

n

i i

i

n n
x y

i i

i i

x x y y
x y n

r
s s

x x y y
n n



 

 

  

 



 

 

1

12 2

1 1

( )( )
1

( )( )

( ) ( )

n

i i n
i i i

n n
i x y

i i

i i

x x y y
x x y y

n s s
x x y y





 

 
 

 

 




 

. 

korelaciis koeficientis Tvisebebi: 

1. 1 1r   . r -is dadebiTi mniSvneloba miuTiTebs sidi-

deebs Soris pozitiuri damokidebulebis arsebobaze, xo-

lo uaryofiTi mniSvneloba ki – uaryofiTze. 

2. | | 1r   maSin da mxolod maSin, roca x  da y  sidideebs 

Soris arsebobs wrfivi kavSiri 
i iy ax b  . amasTanave, Tu 

1r  , maSin 0a   da Tu 1r   , maSin 0a  .  

3. korelaciis koeficienti ucvleli rCeba sidideebis 

wrfivi gardaqmnisas. 
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4. korelaciis koeficienti zomavs sidideebs Soris 

wrfivi damokidebulebis siZlieres. sxva, arawrfivi, Tun-

dac deterministuli kavSiri korelaciaSi ar aisaxeba. 

5. rac ufro koncentrirebulia monacemebi raime wrfis 

midamoSi, miT ufro didia korelaciis koeficienti.  

6. or sidides Soris kavSiri arsebobs, Tu adgili aqvs 

Tanafardobas: | | 2 /r n , sadac n  SerCevis moculobaa. 

7. Tu mocemulia monacemTa ori simravle 
1,..., nx x  da 

1,..., ny y , maSin monacemTa axali 
i i iz x y   ( 1,...,i n ) sim-

ravlisaTvis SerCeviTi dispersia ase gamoiTvleba: 
2 2 2 2cov( , )z x ys s s x y    (Tu cov( , ) 0x y  , maSin 2 2 2

z x ys s s  ). analogiu-

rad, '2 '2 '2 '2cov ( , )z x ys s s x y   , sadac  

'

1

1
cov ( , ) ( )( ) cov( , )

1 1

n

i i

i

n
x y x x y y x y

n n

   
 
 . 

magaliTi 5. mocemulia ori trestis wliuri saprocen-

to Semosavlis monacemebi bolo 10 wlis ganmavlobaSi: 

tresti 

A  

8.3 -6.2 20.9 -2.7 33.6 42.8 24.4 5.2 3.1 30.5 

tresti 

B 

12.1 -2.8 6.4 12.2 27.8 25.3 18.2 10.7 -1.3 11.4 

avagoT gabnevis diagrama da gamovTvaloT korelaciis 

koeficienti. 

amoxsna. A trestis monacemebi gadavzomoT x  RerZze, 

B trestisa ki y  RerZze.  
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gabnevis diagrama
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am SemTxvevaSi 16x  , 12y  , 17.65xs   da 10.51ys  . ami-

tom gvaqvs: 

1

1
cov( , )

n

i i

i

x y x y x y
n 

     

1
[8.3 12.1 ( 6.2) ( 2.8) 30.5 11.4] 16 12 71.48

10
             , 

Sesabamisad,  

cov( , ) 71.48
0.39

17.65 10.51x y

x y
r

s s
  


. 

korelaciis koeficientis es mniSvneloba gvarwmunebs, 

rom arsebobs sustad gamoxatuli pozitiuri wrfivi kav-

Siri A da B trestebis amonagebs Soris, rasac gabnevis di-

agramac adasturebs.  

 

amrigad, korelaciis koeficientis mniSvneloba mo-

Tavsebulia -1-sa da 1-s Soris. Tu or sidides Soris adgi-

li aqvs mkacrad dadebiT wrfiv damokidebulebas, maSin r -
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is mniSvneloba axlosaa +1-Tan. Tu or sidides Soris adgi-

li aqvs mkacrad uaryofiT wrfiv damokidebulebas, maSin 

r -is mniSvneloba axlosaa -1-Tan. rodesac or sidides So-

ris ara gvaqvs wrfivi damokidebuleba an am sidideebs So-

ris susti kavSiria, maSin r -is mniSvneloba axlosaa 0-Tan. 

qvemoT moyvanilia korelaciis xarisxis sityvieri daxasi-

aTebisaTvis miRebuli terminologia da Sesabamisi diag-

ramebi: 

srulyofi-

li uaryo-

fiTi kore-

lacia 

saSualo 

uaryofiTi 

korelacia 

 

ar aris ko-

relacia 

saSualo 

dadebiTi 

korelacia 

srulyo-

fili 

 dadebiTi 

korelacia 

 Zlieri 

uaryofiTi 

korelacia 

 susti 

uaryofiTi 

korelacia 

 susti 

dadebiTi 

korelacia 

 Zlieri 

dadebiTi 

korelacia 

 -1 -0.5 0 0.5  1 

uaryofiTi korelacia dadebiTi korelacia 

Y      Y

   r=–1  r=1

X  X
 

srulyofili uaryofiTi            srulyofili dadebiTi 

korelacia    korelacia  
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         Y

   X

.
. ..

.
.

.
.

. .
. .

.
.

.

. . .

.

 

ar aris korelacia 

         Y

     X

.... ..

.

.
.

.

..

.
.

.

..

.

 

       Y

          X

. .
..

..
. .

.
. .

. .

.

 

Zlieri uaryofiTi   Zlieri dadebiTi  

korelacia         korelacia 

korelaciis koeficientis pirdapiri gamoTvlisaTvis 

iyeneben formulas: 

1 1 1

2 2 2 2

1 1 1 1

( ) ( ) ( )

[ ( ) ( ) ] [ ( ) ( ) ]

n n n

i i i i

i i i

n n n n

i i i i

i i i i

n x y x y

r

n x x n y y

  

   

 



  

  

   

. 

magaliTi 7. gamovTvaloT korelaciis koeficientis 

mniSvneloba 6 SemTxveviT SerCeuli pirovnebis asakisa da 

arteriuli wnevis monacemebis mixedviT:  

persona A B C D E F 

asaki 43 48 56 61 67 70 

wneva 128 120 135 143 141 152 
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amoxsna.  

nabiji 1. gavakeToT cxrili ise rogors es qvemoTaa 

naCvenebi: 

persona  asaki, x  wneva, y  xy  2x  2y  

A 43 128    

B 48 120    

C 56 135    

D 61 143    

E 67 141    

F 70 152    

nabiji 2. gamovTvaloT xy , 2x  da 2y  gamosaxulebaTa 

mniSvnelobebi da SevitanoT cxrilis Sesabamis svetebSi. 

SevkriboT svetebSi moTavebli mniSvnelobebi. dasrule-

bul cxrils eqneba Semdegi saxe: 

persona  asaki, x  wneva, y  xy  2x  2y  

A 43 128 5.504 1.849 16.384 

B 48 120 5.760 2.304 14.400 

C 56 135 7.560 3.136 18.225 

D 61 143 8.723 3.721 20.449 

E 67 141 9.447 4.489 19.881 

F 70 152 10.640 4.900 23.104 

 345x   819y   

47.634

xy 



  
2

20.399

x 




 

2

112.443

y 




 

nabiji 3. miRebuli mniSvnelobebi SevitanoT korela-

ciis koeficientis formulaSi da gamovTvaloT r : 

2 2

6 47.634 345 819
0.897

(6 20.399 345 ) (6 112.443 819 )
r

  
 

    
. 

daskvna. korelaciis koeficientis miRebuli mniS-

vneloba gveubneba, rom adamianis asaksa da arteriul wne-

vas Soris arsebobs mkacrad dadebiTi wrfivi damokide-

buleba.  
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daskvnebi korelaciis koeficientis Sesaxeb 

SerCeviTi korelaciis koeficienti SeiZleba aviRoT 

populaciis korelaciis koeficientis Sefasebad, Tu x  da 

y  SemTxveviTi sidideebi wrfivadaa dakavSirebuli da ma-

Ti erToblivi ganawileba normaluria.  

hipoTeza: 
0 : 0H    (sidideebs Soris ar aris korela-

cia populaciaSi); 

mniSvnelovnebis done:  ; 

kriteriumis statistika: 
2

2
( 2)

1

n
T r T n

r


  


. 

kriteriumis mniSvneloba T.V.: 
2

2

1

n
t r

r





. 

alternativa  kritikuli are C.R. (
0H -is uaryofis are): 

1 : 0H         2,nt t  , 

1 : 0H         2,nt t   , 

1 : 0H         2, / 2nt t    an 2, / 2nt t   

(sadac 2,nt   aris Tavisuflebis 2n  xarisxis mqone stiu-

dentis ganawilebis zeda  -kritikuli wertili anu kri-

tikuli mniSvneloba C.V.). 

 P - mniSvneloba:  

0 1 1

0 1 1

0 1 1

{ | }, : 0; 1 ( ), : 0;

{ | }, : 0; ( ), : 0;

{| | | || }, : 0. 2 [1 (| |)], : 0.

T

T

T

P T t H H F t H

P P T t H H F t H

P T t H H F t H

    
 

     
      

 

 

 

Tu Tu

Tu Tu

Tu Tu

 

gadawyvetileba: Tu t C.R., maSin 
0H  hipoTezas ukuvag-

debT, winaaRmdeg SemTxvevaSi amis safuZveli ara gvaqvs. 

P - mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 
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magaliTi 8. 0.05   mniSvnelovnebis doniT SeamowmeT 

hipoTeza wina magaliTSi gamoTvlili korelaciis koefi-

cientis mniSvnelovnebis Sesaxeb. 

amoxsna (standartuli meTodi). 

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 0H   , 

1 : 0H   .  

nabiji 2. vipovoT kritikuli mniSvneloba. aq 6n  , e. i. 

Tavisuflebis xarisxia . . 6 2 4d f     da radganac 0.05  , 

amitom stiudentis ganawilebis cxrilidan vpoulobT, 

rom 2, / 2 4,0.025. . 2.776nCV t t      . 

nabiji 3. gamovTvaloT kriteriumis mniSvneloba: 

2 2

2 6 2
0.897 4.059

1 1 0.897

n
t r

r

 
   

 
. 

nabiji 4. gadawyvetilebis miReba: vinaidan kriteriu-

mis mniSvneloba vardeba kritikul areSi, amitom nulovan 

hipoTezas ukuvagdebT, anu asaksa da wnevas Soris aris 

mniSvnelovani wrfivi kavSiri. 

amoxsna ( P -mniSvnelobis meTodi). 

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi: 
0 : 0H   , 

1 : 0H   .  

nabiji 2. vipovoT Tavisuflebis xarisxi. vinaidan 6n  , 

amitom Tavisuflebis xarisxia . . 6 2 4d f    . 

nabiji 3. gamovTvaloT kriteriumis mniSvneloba: 

2 2

2 6 2
0.897 4.059

1 1 0.897

n
t r

r

 
   

 
. 

nabiji 4. stiudentis ganawilebis cxrilSi Tavisufle-

bis 4-is toli xarisxisaTvis movZebnoT ori mniSvneloba, 

romelTa Soris vardeba kriteriumis mniSvneloba 4.059. 

aseTi mniSvnelobebia 3.747 da 4.604. maTi Sesabamisis  -e-

bis moZebniT vpoulobT, rom, Sesabamisad, 0.01 < P -mniS-

vneloba < 0.02. 

nabiji 5. gadawyvetilebis miReba: vinaidan P -mniSvne-

loba <  , amitom nulovan hipoTezas ukuvagdebT. 
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magaliTi 9. dawereT regresiis wrfis gantoleba me-5 

magaliTSi da gaakeTeT 50 wlis asakis adamianis arteriu-

li wnevis prognozi. 

amoxsna. gvaqvs: 6n  , 
6

1

345i

i

x


 , 
6

1

819i

i

y


 , 
6

1

47.634i i

i

x y


 , 

6
2

1

20.399i

i

x


 . gamovTvaloT regresiis wrfis koeficientebi: 

1 1 1

2 2

1 1

( ) ( ) ( )

0.964

( ) ( )

n n n

i i i i

i i i

n n

i i

i i

n x y x y

a

n x x

  

 

 

 



  

 
, 

2

1 1 1 1

2 2

1 1

( ) ( ) ( ) ( )

81.048

( ) ( )

n n n n

i i i i i

i i i i

n n

i i

i i

y x x x y

b

n x x

   

 

  

 



   

 
. 

amitom regresiis wrfis gantoleba iqneba: 

0.964 81.048y x  . 

gavakeToT prognozi: 

0.964 50 81.048 129.248 129y      . 

maSasadame, 50 wlis adamianis savaraudo arteriuli 

wneva iqneba 129. 

SeniSvna: im SemTxvevaSi, roca korelaciis koeficien-

ti mniSvnelovnad ar gansxvavdeba nulisagan, y -is sauke-

Teso prognozia y -is mniSvnelobebis saSualo. 

amocanebi 

1. gamoTvaleT korelaciis koeficienti da gaakeTeT Se-

sabamisi daskvnebi x  da y  sidideebs Soris kavSiris Se-

saxeb: 

x   99 150 130 105 219 167 180 
y  1200 1000 1050 1150 700 850 900 
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3. sadazRvevo kompania swavlobs kavSirs sicocxlis 

dazRvevaze gamoyofil saxsrebsa ( y ) da ojaxis Semo-

savlebs ( x ) Soris. am mizniT Seiswavles 6 klientis Se-

sabamisi maCveneblebi: 

x  45 20 40 40 30 55 
y  70 50 60 50 55 105 

gamoTvaleT korelaciis koeficienti. 

qvemoT moyvanil amocanebSi 0.05   mniSvnelovnebis 

doniT SeamowmeT hipoTeza korelaciis koeficientis mni-

Svnelovnebis Sesaxeb. 

5. mkvlevars ainteresebs aris Tu ara kavSiri adamianis 

asaksa da mis mier kviris ganmavlobaSi gamajansaRebel 

varjiSze daxarjul saaTebs Soris: 

asaki, x  18 26 32 38 52 59 

saaTebi, y   10 5 2 3 1.5 1 

7. maRaziis menejers ainteresebs aris Tu ara kavSiri gam-

yidvelis asaksa da mis mier wlis ganmavlobaSi avad-

myofobis gamo gacdenil dReebis raodenobas Soris: 

asaki, x  18 26 39 48 53 58 

dReebi, y  16 12 9 5 6 2 

9. sadazRvevo kompanias ainteresebs ramdenad Zlieri 

kavSiria adamianis kviris ganmavlobaSi muSaobis saaTe-

bis raodenobasa da mis mier amave periodSi miRebuli 

tramvebis raodenobas Soris: 

saaTebi, x  40 32 36 44 41 

tramvebi, y  1 0 3 8 5 

qvemoT moyvanil amocanebSi 0.05   mniSvnelovnebis 

doniT SeamowmeT hipoTeza korelaciis koeficientis mni-

Svnelovnebis Sesaxeb da dawereT regresiis wrfis ganto-

leba. 
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11. mkvlevars ainteresebs ra damokidebulebaa adamianis 

asaksa da kviris ganmavlobaSi fizikur varjiSemze da-

xarjuli saaTebis raodenobas Soris: 

asaki, x  34 22 48 56 62 

saaTebi, y  5.5 7 3.5 3 1 

13. pedagods ainteresebs rogoraa damokidebuli studen-

tis mier leqciebis gacdenaTa ricxvi mis mier miRebul 

saboloo Sefasebaze: 

gacdena, x  10 12 2 0 8 5 

Sefaseba, y  70 65 96 94 75 82 

qvemoT moyvanil amocanebSi isargebleT P -mniSvnelo-

bis meTodiT 

15. avtomobilebis dilers ainteresebs aris Tu ara kavSi-

ri gamyidvelis muSaobis staJsa da mis mier TveSi gayi-

duli avtomobilebis raodenobas Soris: 

staJi, x  3 9 2 5 1 

raodenoba, y  5 14 12 21 8 

amocanebi gamocdisaTvis 

qvemoT moyvanil 4 amocanaSi aageT gabnevis diagrama, 

ipoveT korelaciis koeficienti, SeamowmeT korelaciis 

koeficientis mniSvnelovneba 0.05  -saTvis, dawereT re-

gresiis wrfis gantoleba, gaakeTeT prognozi. 

17. mkvlevars ainteresebs kavSiri mZRolis asaksa da we-

liwadSi momxdar avto-sagzao SemTxvevaTa raodenobas 

Soris. gaakeTeT 64 wlis mZRolis avtosagzao SemTxve-

vaTa raodenobis prognozi, Tu: 

asaki, x  63 65 60 62 66 67 59 

raodenoba, y  2 3 1 0 3 1 4 
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19. ikvleven yoveldRiurad miRebuli cximis raodenobis 

damokidebulebas pacientis qolesterinis doneze. ga-

akeTeT qolesterinis donis prognozi 8.5 grami cximis 

miRebisas, Tu: 

cximis 

 raodenoba, x  

6.8 5.5 8.2 10 8.6 9.1 8.6 10.4 

qolester. 

done, y  

183 201 193 283 222 250 190 218 

21. me-19 amocanaSi ipoveT Sefasebis standartuli Secdoma. 

23. me-19 amocanaSi aageT 95%-iani saprognozo intervali 

im pacientis qolesterinis donisaTvis, vinc moixmars 

10 gram cxims. 
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Tavi XVIII 

regresia da korelacia  

 

1. martivi wrfivi regresia. 

zogadad amocana ase aRiwereba: mocemulia ( , )i ix Y , 

1,2,...,i n  wyvilebi, romelTa Soris Semdegi damokidebu-

lebaa  

 
0 1i i iY B B x    , 1,2,...,i n ,  

sadac 
0B  da 

1B  ucnobi mudmivebia, 2(0, )i N   ki normalu-

rad ganawilebuli SemTxveviTi sidideebia saSualoTi nu-

li da ucnobi 2  dispersiiT.  

0 1y B B x   wrfes regresiis wrfe ewodeba. 
0B  da 

1B  koe-

ficientebs – regresiis koeficientebi, xolo 
i  SemTxve-

viT sidides – SemTxveviTi gadaxra ewodeba. 
i - SemTxvevi-

Ti sididea, romelic ganapirobebs 
0 1y B B x   wrfidan 

gabnevas. x  cvlads uwodeben amxsnel (damoukidebel) 

cvlads an prediqtors, xolo Y -s ki – mopasuxe (damokide-

bul) cvlads. 
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1B  koeficients SeiZleba mivceT Semdegi interpreta-

cia: amxsneli x  cvladis erTi erTeuliT cvlileba iwvevs 

damokidebuli Y  cvladis cvlilebas saSualod D
1B  sidi-

diT. 
0B  koeficienti warmoadgens regresiis wrfis y  Rer-

ZTan gadakveTis wertils. 

        E(Y|X=x)

  y=B0+B1x

 B0

    x0                      x0+1                               x

tg = B1



 

saWiroa 
1 1 2 2( , ), ( , ),...,( , )n nx Y x Y x Y  damoukidebeli dakvirve-

bebis safuZvelze aigos 
0B  da 

1B  koeficientebisa da 2  

dispersiis Sefasebebi. 

2. umcires kvadratTa meTodi. 

0B  da 
1B  koeficientebis 

0b  da 
1b  Sefasebebs eZeben e. w. 

umcires kvadratTa meTodiT: 2
0 1

1

( ) min
n

i i
i

Y b b x


   .  

1 1 1
1 2

2

1 1

: XY

X

n n n

i i i i
i i i

n n

i
i i

SS

SS

n x Y x Y

b

n x x

  

 


 
 
 







  

 

, 0 1 1
1 1

1 1n n

i i
i i

b Y b x Y b x
n n 

      , 

2 2 2

1 1

( )
n n

x i i
i i

SS x x x nx
 

    
, 

1 1

( )( )
n n

i i i iXY
i i

SS x x y y x y nx y
 

       .  
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0 1Y b b x


   wrfes ewodeba regresiis wrfis Sefaseba an 

umcires kvadratTa meTodiT agebuli wrfe. 

SerCeviTi korelaciis ricxviTi mniSvneloba: 
YX

XY

SSSS

SS
r


 .  

Sefasebuli regresiis wrfis gantoleba Semdegnairad 

gadaiwereba: 1( )y Y b x x   . es wrfe gadis ( ,x Y ) wertilze 

da  


n

i

ii YY
1

0)( . 

modeli romelic 
0 1Y B B x     formuliTaa mocemuli 

gulisxmobs, rom gabnevis diagramaze wertilebis gabneva 

ganpirobebulia Y  cvladis mniSvnelobaTa gabneviT reg-

resiis mrudidan, xolo x  cvladis mniSvnelobebi ganixile-

ba zust mniSvnelobebad. Tu regresiis wrfis gantolebaSi 

x -is nacvlad CavsvamT dakvirvebul 
1,..., nx x  mniSvnelobebs, 

maSin Sesabamis 1 0 1 1,...,Y b b x


  0 1n nY b b x


   mniSvnelobebs 

ewodeba Y  cvladis prognozirebuli mniSvnelobebi, xolo 

11 1 ,..., ne Y Y e


    nnY Y


   sidideebs naSTebi ewodeba. sidides 

 

2
22 2

0 1
1 1 1

: ( ) ( )
n n n

XY
ii i i i Y

i i i X

SS
SSE e Y Y Y b b x SS

SS



  

              

ewodeba kvadratebis narCeni jami (naSTTa kvadratebis ja-

mi, sum of square for eror).  

 
2 2 2

1 1 1

: :( ) ( ) ( )
n n n

i ii i
i i i

SST SSE SSRY Y Y Y Y Y
 

  

         .  

SST (total sum of squares) sidides srul variacias uwode-

ben, sidide 2

1

: ( )
n

i

i

SSR Y Y




   aris gabnevis is nawili, rome-

lic axsnilia regresiis wrfiT (regression sum of squares). 

SSE  aris sruli gabnevis is nawili, romelic ar aixsneba 
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regresiis saSualebiT. )1(~ 2

2



n

SST
; )1(~ 2

2




SSR
; 

)2(~ 2

2



n

SSE
. 

1 2 1n n
SST SSE SSR

 
  . 

          Y

      x         xi                            x

YY i 


Yi

iY


Y

Yi–Y

Yi– iY


 

determinaciis koeficienti. regresiis xarisxis dasa-

xasiaTeblad SemohyavT e. w. SerCeviTi determinaciis koe-

ficienti:  

 
SST

SSR

YY

YY

R
n

i

i

n

i

i



















1

2

1

2

2

)(

)(

, 









SST

SSE

SST

SSR
1   

e. i. 2R  warmoadgens regresiiT axsnil gabnevis wils srul 

gabnevaSi. mtkicdeba, rom 2R  – axals arafers iZleva, vina-

idan 2 2R r , sadac r  SerCeviTi korelaciis koeficientia.  

Tu 2r  mcirea, e.i. regresiiT axsnilia sruli gabnevis 

mcire wili, maSin mosaZebnia sxva alternatiuli modeli 

(magaliTad, arawrfivi an mravlobiTi regresiis modeli), 

romelic ufro efeqturad axsnida Y  cvladis dakvirve-

buli mniSvnelobebis srul gabnevas Tavisi saSualo mniS-

vnelobebis mimarT.  
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2 2 2 2 2

1 1 1

( ) ( ) ( )
n n n

i i i

i i i

Y Y R Y Y r Y Y


  

         , 

2 2 2

1 1

( ) (1 ) ( )
n n

ii i

i i

Y Y r Y Y


 

      . 

3. statistikuri daskvnebi regresiis 

koeficientebis Sesaxeb. 

mtkicdeba, rom 
0b  da 

1b  Sesabamisad 
0B  da 

1B  parametre-

bis Caunacvlebeli Sefasebebia (
0 0 1 1,Eb B Eb B  ) da  

0

2

2 2 1
0 2

2

1 1

:

n

i

i
b

n n

i i

i i

x

Db

n x x

  

 

  
 

  
 



 

,      
1

2 2

1 2

2

1 1

:b
n n

i i

i i

n
Db

n x x

 

 

  
 

  
 

 

 

ucnobi 2 -is Caunacvlebeli Sefaseba moicema Tanafa-

rdobiT 

2 2 2

1 1

( ) /( 2) ( ( ) ) /( 2) /( 2)
n n

ii i

i i

S e n Y Y n SSE n


 

        . 

sidides /( 2)S SSE n   standartuli Secdoma ewodeba. 

0b  da 
1b  statistikebis dispersiebis Sefasebebia Sesa-

bamisad 

0

2

2 2 i

b

X

x
S S

n SS
 




, 

1

2 2 1
b

X

S S
SS

  . 

( 2)
j

j

j j

b

b

b B
T t n

S


   , 0,1j  . aqedan gamomdinare igeba 

ndobis intervali jB -saTvis.   mniSvnelovnebis donis 

mqone ndobis intervali jB -saTvis Semdegi saxisaa: 

2, / 2 2, / 2( , )
j jj b n j b nb s t b s t      . 

ganvixiloT ZiriTadi 0

0 : J jH B B  hipoTeza 0

1 : J jH B B  

alternativis winaaRmdeg. am SemTxvevaSi kriteriumis 

statistika iqneba  
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0( ) / ( 2)
j jb j j bT b B S t n    . 

Tu 
jbT  statistikis dakvirvebuli mniSvnelobisaTvis       

jbt  da   mniSvnelovnebis donisaTvis sruldeba piroba: 

1, / 2jb n kt t   , maSin uarvyofT 0

0 : J jH B B  hipoTezas (Sesa-

bamisad, vRebulobT 0

1 : J jH B B  hipoTezas), winaaRmdeg 

SemTxvevaSi 
0H -is uaryofis safuZveli ar gagvaCnia. 

SevniSnavT, rom Tu 
1 0B  , maSin regresiis wrfe abscis-

Ta RerZis paraleluria, e. i. x -is cvlilebiT Y  ar icvle-

ba. Tu Cven gvinda,   mniSvnelovnebis doniT, davrwmundeT, 

rom ar arsebobs raime (dadebiTi an uaryofiTi) wrfivi kav-

Siri x  da Y  sidideebs Soris, nulovani hipoTeza 
0 1: 0H B   

unda Semowmdes ormxrivi 
1 1: 0H B   alternativis winaaR-

mdeg. Tu gvsurs davrwmundeT dadebiTi (Sesabamisad, uar-

yofiTi) wrfivi kavSiris arsebobaSi, maSin vixilavT mar-

jvena calmxriv 
1 1: 0H B   (Sesabamisad, marcxena calmxriv 

1 1: 0H B  ) alternativas. yvela SemTxvevaSi hipoTezis Se-

mowmeba xdeba 
1 11 1: / ( 2)b bT T b S t n     statistikis gamoyene-

biT. gadawyvetilebis miRebis wesi ase yalibdeba: 

a) ormxrivi alternativis 
1 1: 0H B   SemTxvevaSi 

0 1: 0H B   hipoTezas uarvyofT, Tu 1 2, / 2| | nt t  ; 

b) marjvena calmxrivi alternativis 
1 1: 0H B   SemTxve-

vaSi 
0 1: 0H B   hipoTezas uarvyofT, Tu 1 2,nt t  ; 

g) marcxena calmxrivi alternativis 
1 1: 0H B   SemTxveva-

Si 
0 1: 0H B   hipoTezas uarvyofT, Tu 1 2,nt t   , sadac 

1t  aris 

1T  statistikis dakvirvebuli mniSvneloba, xolo 2,nt   – sti-

udentis ( 2)t n  ganawilebis zeda  -kritikuli wertili.  

magaliTi 1. uZravi qonebis kompaniis agnts surs gan-

Wvritos saxlis gasayidi fasi. misi azriT saxlis fasi yve-

laze mWidro kavSirSia mis farTobTan. man SemTxveviT Se-
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arCia adre gayiduli 15 saxlis monacemebi, romlebic moy-

vanilia cxrilis saxiT (sadac x  – saxlis farTobia (  10 

kv. m.), xolo Y  – saxlis gayidvis fasi ( 1000$ )). agentis mi-

zania saxlis fasis (damokidebeli cvladi) prognozireba 

misi farTobis (prediqtoris) mixedviT. 

ix  
iY  

ix  
iY  

ix  
iY  

20.0 89.5 14.3 82.5 22.0 112.6 

14.8 79.9 27.5 126.3 19.0 120.8 

20.5 83.1 16.5 79.3 12.3 78.5 

12.5 56.9 24.3 119.9 14.0 74.3 

18.0 66.6 20.2 87.6 16.7 74.8 

amoxsna. 

nabiji 1. SevadginoT gabnevis diagrama  

gabnevis diagrama

0
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saxlis farTobi
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i
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s
 

f
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i

 

aqedan Cans, rom Y  cvladis X -isagan damokidebuleba-

Si ikveTeba wrfivobis tendencia da SesaZlebelia, rom 

martivma wrfivma regresiam kargad aRweros igi. amitom 

maTematikur modelad SegviZlia avirCioT  

0 1i i iY B B x    . 

nabiji 2. gamovTvaloT sidideebi: 

1

n

i

i

x


 ,   
1

n

i

i

Y


 ,   2

1

n

i

i

x


 ,   2

1

n

i

i

Y


 ,   
1

n

i i

i

x Y


 . 
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1

172.6
n

i

i

x


 ,   
1

1332.6
n

i

i

Y


 ,   2

1

5222.24
n

i

i

x


 , 

 2

1

124618.42
n

i

i

Y


 ,   
1

25257.97
n

i i

i

x Y


 . 

nabiji 3. gamovTvaloT 
0b -isa da 

1b -is gamosaTvlelad 

saWiro sidideebi: 

1

1 272.6
18.17

15

n

i

i

x x
n 

   ,    
1

1 1332.6
88.84

15

n

i

i

Y Y
n 

   . 

22

1

268.19
n

x i

i

SS x nx


   ,    
22

1

6230.24
n

Y i

i

SS Y nY


   , 

1

1040.18
n

xY i i

i

SS x Y nxY


   . 

nabiji 4. gamovTvaloT 
0b  da 

1b  Sefasebebi: 

1

1040.18
3.8786

268.19

xY

x

SS
b

SS
   ,  

0 1 88.84 3.8786 18.17 18.354b Y b x      . 

nabiji 5. davweroT regresiis wrfis Sefaseba: 

18.354 3.8786Y x


  . 

miRebuli monacemebi gvaZlevs Semdeg grafikul su-

raTs: 



 445 

y = 3.8786x + 18.354

0

50

100

150

0 10 20 30

Y Linear (Y)
  

daskvna. 
1b -is miRebuli mniSvneloba 

1 3.8786b   niSnavs, 

rom saxlis farTobis yoveli erTi erTeuliT gazrda iwvevs 

saxlis fasis saSualod 3.8786 1000$ 3878.6$  -iT gazrdas. 

nabiji 6. gamovTvaloT ESS . gvaqvs: 

2 2(1040.18)
6230.24 21995.88

268.19

xY
Y

x

SS
SSE SS

SS
     , 

saidanac miiReba ucnobi 2  dispersiis Sefaseba 

2 21995.88
168.91

2 13

SSE
S

n
  


. 

nabiji 7. gamovTvaloT 
0

2

bS  da 
1

2

bS : 

0

2

2 2 5222.24
168.91 219.26

15 268.19

i

b

X

x
S S

n SS
    

 

 , 

1

2 2 1 1
168.91 0.6298

268.19
b

X

S S
SS

     ,  

Sesabamisad, 
1

0.7936bS  . 

nabiji 8. gamovTvaloT determinaciis koeficienti: 

2 1 0.648
SSE

R
SST

   . 

determinaciis koeficientis gamoTvlili mniSvneloba 

gviCvenebs, rom martivi wrfivi regresiiT aixsneba saxlis 

gasayidi fasis variaciis mxolod 64.8%, danarCeni 35.2% 
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auxsneli rCeba. saWiroa SeirCes sxva modeli (arawrfivi 

regresia an mravlobiTi regresia). 

magaliTi 2. magaliT 1-Si:  

a) avagoT 0.05   mniSvnelovnebis donis mqone ndobis 

intervali 
1B -saTvis; 

b) SevamowmoT 
0 1: 0H B   hipoTeza 

1 1: 0H B   alternati-

vis winaaRmdeg. 

amoxsna. a) cnobilia, rom 
1

1 1
1 : ( 2)

b

b B
T t n

S


   . stiudentis 

zeda kritikuli wertilebis cxrilSi vpoulobT 

2, / 2 13,0.025 2.16nt t   . amitom saZiebeli ndobis intervali iqneba: 

13.88 2.16 0.7936 3.88 2.16 0.7936B      , 

anu  
12.1658 5.5942B  . 

b) 
1T  statistikis gamoTvlili mniSvneloba 

1t  iqneba: 

1

1 1
1 13,0.025

3.88 0
4.8891 2.16

0.7936b

b B
t t

S

 
     . 

amitom 
0 1: 0H B   hipoTezas uarvyofT (vinaidan 1 2, / 2| | nt t  ). 

amrigad, 0.05   mniSvnelovnebis doniT sarwmunoa 

mtkiceba, rom saxlis fassa da mis farTobs Soris arse-

bobs wrfivi kavSiri.  

4. mravlobiTi regresia. 

ganvixiloT wrfivi mravlobiTi regresiis modeli 

 
0 1 1 k kY B B X B X     ,  

sadac Y  – damokidebuli cvladia, 
1,..., kX X  – damoukidebe-

li cvladebia (maT amxsnel cvladebs, prediqtorebs an 

regresorebs uwodeben),   – SeSfoTebaa, romelsac xSi-

rad WeSmarit gadaxras an Secdomas uwodeben.   SemTxve-

viTi sididea, romlisTvisac 0E  , xolo 2 0D   . igu-

lisxmeba, rom damoukidebeli 
1,..., kX X  cvladebis mniSvne-
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lobebi zustadaa cnobili da gadaxrebi miewereba mxolod 

Y  cvlads. 

cxadia, rom Y  SemTxveviTi sididis maTematikuri lo-

dini pirobaSi, rom 
1 1,..., k kX x X x   moicema formuliT: 

 
1 1 0 1 1( | ,..., )k k k kE Y X x X x B B x B x     ,  

xolo dispersia imave pirobebSi iqneba: 

 2

1 1( | ,..., )k kD Y X x X x    . 

k  cvladis 
0 1 1 k ky B B x B x    funqcias WeSmariti 

regresiis funqcia ewodeba, xolo 
0 1, ,..., kB B B  sidideebs ki 

– regresiis koeficientebi.  

sabolood, mravlobiTi regresiis amocana Semdegnairad 

aRiwereba: mocemulia n  moculobis SerCeva 
1( , ,..., ),i i kiY x x  

1,2,..., ,i n n k  , sadac  

 
0 1 1 , 1,2,...,i i k ki iY B B x B x i n     ,      (3) 

xolo 
i  SemTxveviTi sididea, romelic ganapirobebs 

iY  

cvladis gadaxras WeSmariti regresiis funqciis 

0 1 1i k kiB B x B x   mniSvnelobidan: 2(0, )i N  , ( ) 0i jE    , 

i j .  

iseve rogorc martivi regresiis SemTxvevaSi, aseve 

pirvel etapze xdeba regresiis Teoriuli 
0 1, ,..., kB B B  koe-

ficientebisa da ucnobi 2  dispersiis Sefaseba. regresi-

is koeficientebis Sefaseba isev warmoebs umcires kvad-

ratTa meTodis gamoyenebiT. mas Semdeg rac miRebulia Te-

oriuli regresiis koeficientebis 
0 1, ,..., kb b b  Sefasebebi, 

0 1 1 k kY b b x b x


    funqcia gansazRvravs regresiis fun-

qciis Sefasebas. sidides 

0 1 1ii i i i k kie Y Y Y b b x b x


       

naSTi ewodeba. 
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iseve rogorc martivi regresiis modelSi, ucnobi 
2

iD   dispersiis Sefaseba eyrdnoba naSTebis (Seswore-

bebis) kvadratebis jams (sum of square errors (residuals) – SSE): 

2 2

1 1

: ( )
n n

ii i i

i i

SSE e Y Y


 

    . 

vinaidan am gamosaxulebaSi Sedis ( 1)k   Sefasebuli pa-

rametri, misi Tavisuflebis xarisxia ( 1)n k   da amitom 

dispersiis Sefasebad iReben sidides:  

2

( 1)

SSE
S MSE

n k
 

 
. 

radganac, daSvebis Tanaxmad 2(0, )i N  , amitom 
iY  norma-

lurebia da rogorc maTi wrfivi kombinacia, aseve normalu-

ri iqneba jb  Sefasebebic. mtkicdeba, rom: : ( ) /
jj j j bT b B S    

( ( 1))t n k   . 

determinaciis koeficienti. davweroT dispersiuli 

Tanafardoba 













n

i

i

n

i

ii

n

i
i YYYYYY

1

2

1

2

1

2 )()()( . 

SemoviRoT aRniSvnebi: 

2

1

( )
n

i

i

SST Y Y


  ,   2

1

( )
n

ii

i

SSE Y Y




    da  2

1

( )
n

i

i

SSR Y Y




  . 

maSin gvaqvs: 
1 1n n k k

SST SSE SSR
  

  , sadac SSR  – aris sruli 

gabnevis regresiiT axsnili nawili, SSE  – sruli gabnevis 

is nawili, romelic ar aixsneba regresiiT. TiToeul wevrs 

qveviT miwerili aqvs Tavisuflebis xarisxi. 

e. w. mravlobiTi determinaciis koficienti warmoad-

gens sruli variaciis im nawils, romelic axsnilia mrav-

lobiTi regresiis modeliT: 
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2 1 ( )
SSE SSR

R
SST SST

   . 

garda amisa, SemoaqvT e. w. Tavisuflebis xarisxTan Se-

Tanxmebuli (adjusted) determinaciis koeficienti: 

2 /( 1)
1

/( 1)

SSE n k
adjusted R

SST n

 
 


, 

rac aixsneba im garemoebiT, rom Tu damoukidebel cvlad-

Ta raodenoba k  Sedarebadia n -Tan, 2R -is mniSvneloba Se-

iZleba ararealurad didi gamovides da migviyvanos 

mcdar daskvnamde. im SemTxvevaSi, roca n  mniSvnelovnad 

didia k -sTan SedarebiT, maSin es koeficientebi daaxloe-

biT tolia, sazogadog ki 2 2adjusted R R . 

mtkicdeba, rom 2R  statistika e. w. SerCeviTi mravlo-

biTi korelaciis koeficientis kvadratis tolia 2 2R r , 

romelic warmoadgens SerCeviTi korelaciis koeficients 

Y  da Y


 SemTxveviT sidideebs Soris: 

1

2 2

1 1

( )( )

( ) ( )

n

i i

i

n n

i i

i i

Y Y Y Y

r

Y Y Y Y







 

 



  



 

. 

modelis vargisianobis Semowmeba. modelis vargisiano-

bis Semowmeba mravlobiTi regresiis SemTxvevaSi mdgoma-

reobs 
0 1 2: 0kH B B B      hipoTezis SemowmebaSi 

1 :H erTi mainc  0, 1,2,...,iB i k   alternativis winaaRmdeg. 

gasagebia, rom Tu 
0H  hipoTeza dawunebuli ar iqneba, 

arc erTi damoukidebeli cvladi (regresori) ar aris 

wrfivad dakavSirebuli Y -Tan da amitom modeli uvargi-

sia prognozirebis miznebisaTvis. maSin roca, Tu erTi ma-

inc 0iB  , modeli raime TvalsazrisiT mainc gamosadegia. 

mtkicdeba, rom nulovani hipoTezis samarTianobisas  
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/
( , ( 1))

/( ( 1))

SSR k MSR
F F k n k

SSE n k MSE
    

 
. 

F -statistika SeiZleba Caiweros mravlobiTi deter-

minaciis koeficientis saSualebiT: 

2 2

2 2

/ ( 1)

(1 ) /( ( 1)) 1

R k n k R
F

R n k k R

 
  

   
, 

e.i. F -statistika [ ( 1)]/n k k   Tanamamravlis sizustiT 

emTxveva statistikas: 2 2/(1 )R R , romelic warmoadgens 

axsnili variaciis fardobas auxsnelTan da Tu es fardo-

ba sakmarisad didia, bunebrivia uarvyoT 
0H  hipoTeza 

1H  

alternativis sasargeblod. Sesabamisad, kritikuli are 

iqneba – F F krit  saxis. 

gadawyvetilebis miRebis wesi: Tu F  statistikis dak-

virvebuli mniSvnelobisaTvis f  da   mniSvnelovnebis 

donisaTvis sruldeba piroba  

2

, 1,2

( 1)

1
k n k

n k R
f F

k R
 

 
  


, 

maSin uarvyofT 
0H  hipoTezas, winaaRmdeg SemTxvevaSi 

0H -is 

uaryofis safuZveli ar gagvaCnia. 

5. statistikuri daskvnebi mravlobiTi modelis 

parametrebis Sesaxeb.  

Tu 
0H  hipoTeza dawunebulia, maSin vamowmebT hipo-

Tezas calkeuli regresiis koeficientis nulTan to-

lobis Sesaxeb. amrigad, yoveli j -saTvis ( 1,2,...,j k ) mow-

mdeba 0 : 0jH B   hipoTeza 1 : 0jH B   alternativis winaaR-

mdeg. am SemTxvevaSi testis statistikaa /
j jb j bT b S , ro-

melsac nulovani hipoTezis samarTlianobisas aqvs sti-
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udentis ganawileba Tavisuflebis xarisxiT ( 1)n k  : 

/ ( ( 1))
j jb j bT b S t n k    . 

gadawyvetilebis miRebis wesi: Tu 
jbT  statistikis dak-

virvebuli mniSvnelobisaTvis 
jbt  da   mniSvnelovnebis 

donisaTvis sruldeba piroba  

1, / 2| |
jb n kt t   , 

maSin 
0H  hipoTezas uarvyofT, winaaRmdeg SemTxvevaSi 

0H -is 

uaryofis safuZveli ar gagvaCnia. 

  mniSvnelovnebis donis ndobis intervali jB  koefi-

cientisaTvis Semdegia: 1, / 2 1, / 2j jj b n k j j b n kb s t B b s t          , 

sadac 1, / 2n kt    Tavisuflebis ( 1)n k   xarisxis mqone sti-

udentis ganawilebis zeda / 2 -kritikuli wertilia. 

davubrundeT uZravi qonebis agentis amocanas, romel-

sac Cven vixilavdiT martivi wrfivi regresiis konteq-

stSi. rogorc vnaxeT, saxlis fasis cvalebadobis axsna 

mxolod farTobis cvalebadobis xarjze ar iZleva damak-

mayofilebel Sedegs (determinaciis koeficienti iyo 
2 0.648R  , anu axsnilia cvalebadobis mxolod 64.8%). 

agentma gadawyvita ganexila mravlobiTi wrfivi regresi-

is modeli:  

0 1 1 2 2 3 3Y B B X B X B X      , 

sadac Y  – saxlis gayidvis fasia ( 1000$ -Si), 
1X  – saxlis 

farTobia (  10 kv. m.-Si), 
2X  – saxlis eqsploataciis xan-

grZlivobaa (wlebSi), xolo 
3X  – saxlis kuTvnili miwis 

nakveTis farTobia (  100 kv. m.-Si). Segrovebuli monaceme-

bi Cawerilia Excel-is davTris furcelSi (qveprograma: To-

ols/ Data Analysis/Regression): 
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  A B C D E 

1 

saxlis 

nomeri 
Y X1 X2 X3 

2 1 89.5 20 5 4.1 

3 2 79.9 14.8 10 6.8 

4 3 83.1 20.5 8 6.3 

5 4 56.9 12.5 7 5.1 

6 5 66.6 18 8 4.2 

7 6 82.5 14.3 12 8.6 

8 7 126.3 27.5 1 4.9 

9 8 79.3 16.5 10 6.2 

10 9 119.9 24.3 2 7.5 

11 10 87.6 20.2 8 5.1 

12 11 112.6 22 7 6.3 

13 12 120.8 19 11 12.9 

14 13 78.5 12.3 16 9.6 

15 14 74.3 14 12 5.7 

16 15 74.8 16.7 13 4.8 

determinaciis koeficienti. mocemuli monacemebi Se-

viyvanoT kompiuterSi Semdegi wesiT: sawyisi (Semavali) 

monacemebis Y  cvladis areSi CavweroT damokidebuli 

cvladis ricxviTi mniSvnelobebis misamarTi $ $2:C  $ $17C , 

X  cvladis areSi – $ $2:$ $17D F : 

 

qveprograma Regression gvaZlevs Semdeg amonabeWds: 

SUMMARY OUTPUT 

Regression Statistics 

Multiple R / SerCeviTi korelaciis 

koeficienti 

0.957 
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R Square / determinaciis koeficienti 0.916 

Adjusted R Square / 

SeTanxmebuli determinaciis 

koeficienti 

0.893 

Standard Error / standartuli Secdoma 6.894 

Observations / dakvirvebebi 15.000 

rogorc vxedavT, am SemTxvevaSi determinaciis koefi-

cienti (R-square) gamovida 2 0.916R   anu 91.6%, xolo 
2 0.893adjusted R   anu 89.3%. gavixsenoT, rom martivi wrfi-

vi regresiis SemTxvevaSi 2 0.648R  . amrigad, ori damatebi-

Ti cvladis Semoyvanam sagrZnoblad gazarda determina-

ciis koeficienti, saxlis fasis variaciis 91.6% aixsna 

sami damoukidebeli cvladiT da auxsneli darCa mxolod 

8.4%. 

modelis vargisianobis Semowmeba. kompiutruli amona-

beWdis meore bloki (ANOVA) warmoadgens dispersiuli 

analizisaTvis saWiro sidideebis ricxviT mniSvnelobebs: 

ANOVA dispersiuli analizi 

 

df Tavi-

su- 

flebis  

xarisxi 

SS  

kvadr. 

jami 

MS 

saS. kvadr.  

gadaxra 

F 

F  sta-

tistika 

Significance 

F mniSvne-

lovn- 

ebis done 

Regression 3 
SSR= 

=5707.43 

MSR=
k

SSR
 = 

=1902.479 

MSR
f

MSE
   

=40.029 

0.000 

Residual 11 
SSE= 

=522.79 

MSE=
1 kn

MSE
= 

=47.527 

  

Total 14 
SST= 

=6230.23 
   

aq bolo svetSi miTiTebulia 
0{ | }P F f H   -is ricx-

viTi mniSvneloba, anu mniSvnelovnebis is minimaluri do-

ne, romliTac arsebuli monacemebis safuZvelze xdeba 
0H  

hipoTezis uaryofa.  
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Tu aviRebT, magaliTad, 0.05  , maSin , 1, 3,11,0.05 8.76k n kF F     

da vinaidan 3,11,0.0540.029 8.76f F   , amitom ZiriTad hipo-

Tezas ukuvagdebT 0.05   mniSvnelovnebis doniT da vas-

kvniT, rom erTi mainc regresiis koeficienti gansxvavebu-

lia nulisagan. 

statistikuri daskvnebi mravlobiTi modelis para-

metrebis Sesaxeb. amonabeWdis mesame blokidan viRebT in-

formacias ucnobi regresiis koeficientebis Sefasebis 

Sesaxeb:  

 Coeffici-

ents koe-

ficienti 

Standard Error 

standartu-

li Secdoma  

t Stat 

 t testi 

P-value 

P mniSvne-

loba 

Lower  

95% 

Upper 

 95% 

Intercept 

(b0) 

-16.058 19.071 -0.842 0.418 -58.033 25.917 

x1 (b1) 4.146 0.751 5.520 0.000 2.493 5.800 

x2 (b2) -0.236 0.881 -0.268 0.794 -2.176 1.703 

x3 (b3) 4.831 0.901 5.361 0.000 2.848 6.814 

pirvel svetSi mocemulia 
0 1 2 3, , ,b b b b  Sefasebebi; meoreSi 

– maTi standartuli gadaxrebi, 
jbs ; mesameSi – /

j jb j bT b S  

statistikis dakvirvebuli mniSvnelobebi, /
j jb j bt b s ; me-

oTxe svetSi – 
jbT  statistikebisaTvis p -mniSvneloebebi 

Sesabamisi 0 : 0jH B   hipoTezis Sesamowmeblad 1 : 0jH B   

alternativis winaaRmdeg, xolo bolo or svetSi ki miTi-

Tebulia 95%-iani ndobis intervalebi jB -saTvis.   

0 16.058b    mniSvneloba miuTiTebs saSualo gasayid 

fass, roca 
1 2 3 0X X X    da misi interpretacia azrs mok-

lebulia; 
1 4.146b   mniSvneloba miuTiTebs imaze, rom far-

Tobis yoveli damatebiTi erTeulisaTvis saxlis gayidvis 

fasi izrdeba saSualod 4146 dolariT; 
2 0.236b    mniSvne-

loba miuTiTebs imaze, rom saxlis eqsploataciis yoveli 

damatebiTi wlisaTvis fasi iklebs 236 dolariT; 
3 4.831b   
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mniSvneloba ki miuTiTebs imaze, rom miwis nakveTis yove-

li damatebiTi 100 kv. metrisaTvis saxlis fasi izrdeba 

4831 dolariT. 

testis statistikis 
2 22 /b bT b S  dakvirvebuli mniSvne-

lobaa 
2 0.268t   , xolo p -mniSvnelobaa 0.794, rac imis maC-

venebelia, rom nulovani hipoTezis uaryofa xdeba mniS-

vnelovnebis mxolod iseTi   doniT, romelic aranakle-

bia 0.794-ze. amitom mniSvnelovnebis 0.05   doniT 

(0.05<0.794) 
0H  hipoTezas ar uarvyofT. 

3B -is SemTxvevaSi p -mniSvneloba nulia. e. i. nebismie-

ri 0   doniT (kerZod, roca 0.05  ) 
0 3: 0H B   hipoTezas 

uarvyofT 
1 3: 0H B   alternativis winaaRmdeg. 

cxrilis Tanaxmad 
3B  koeficientis 95%-iani ndobis in-

tervalia (2.848, 6.814). vnaxoT, rom imave Sedegs miviReb-

diT uSualo gamoTvlebiTac. marTlac, 95%-iani ndobis 

intervali 
3B  koeficientisaTvis iqneba: 

1, / 2 1, / 2j jj b n k j j b n kb s t B b s t          , / 2 (1 0.95) / 2 0.025    ; 

3 33 11,0.025 3 3 11,0.025b bb s t B b s t      , 11,0.025 2.201t  ; 

34.831 0.901 2.201 4.831 0.901 2.201B      . 

amitom sabolood miviRebT, rom 
3B  koeficientis 95%-

iani ndobis intervalia (2.848, 6.814). 

6. rangobrivi korelacia. 

ganvixiloT individTa an obieqtTa erToblioba, rom-

lis yvela wevri xasiTdeba raime ori niSniT. vigulis-

xmoT, rom ori niSniT daxasiaTebis Sedegebi Cawerilia 

Semdegi saxiT 1 2

1 2

, ,...,
n

n

xx x

yy y

    
    

     
,sadac 

ix  da 
iy  aris i -uri 

obieqtis damaxasiaTebeli niSnebi. am niSnebs SeiZleba arc 
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hqondeT zusti ricxobrivi mniSvnelobebi, magram SesaZ-

lebeli iyos maTi ise dalageba, rom TiToeuli niSnis mi-

xedviT yovel obieqts mieces rigiTi nomeri – rangi. 

magaliTi 1. qvemoT moyvanilia erTi da imave saxis pro-

duqciis ranJirebis Sedegebi Catarebuli ori A  da B  eq-

spertis mier. I svetSi mocemulia Sesamowmebeli produq-

ciis pirobiTi nomeri, xolo II da III svetSi A  da B  eqsper-

tebis Sefasebebi. magaliTad, A  eqsperti saukeTesod mi-

iCnevs produqciis #3 nimuSs, maSin roca B  eqsperti mas me-

oTxe adgils miawers. ramdenime nimuSis erTnairi Sefase-

bisas, TiToeuls miewereba Sesabamisi rangebis saSualo 

ariTmetikuli. magaliTad, A  eqsperti erTnairad afasebs 

produqciis #5 da #7 nimuSebs, isini iyofen II-III adgils, ami-

tom orives miewereba (2 3) / 2 2.5  -is toli rangi. IV svet-

Si A  eqspertis rangebi dalagebulia zrdis mixedviT, xo-

lo momdevno V svetSi mas miwerili aqvs imave nimuSisaTvis 

B  eqspertis mier mikuTvnebuli rangi. 

produqciis 

pirobiTi  

nomeri  

A  eqspertis 

Sefaseba 

B  eqspertis 

Sefaseba 
AR  

BR  
A BR R  2( )A BR R  

1 4 8 1 4 -3 9 

2 9 7 2.5 1 1.5 2.25 

3 1 4 2.5 5 -2.5 6.25 

4 7 6 4 8 -4 16 

5 2.5 5 5 3 2 4 

6 8 10 6 2 4 16 

7 2.5 1 7 6 1 1 

8 6 2 8 10 -2 4 

9 5 3 9 7 2 4 

10 10 9 10 9 1 1 

       63.5 

imisaTvis, rom SeviswavloT A  da B  eqspertebis kri-

teriumebs Soris urTierTdamokidebuleba, gamoviyenoT 

spirmenis e. w. rangobrivi korelaciis koeficienti, rome-

lic Semdegi formuliT gamoiTvleba: 
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 
2

2
1

6
1

( 1)

n

A B

i

R R
n n




  

 . 

Tu eqspertebis mier gamoyenebul kriteriumebs Soris 

sruli Tanxvedraa, maSin  
2

1

0
n

A B

i

R R


   da 1  ; Tu uar-

yofiTi kavSiria, maSin 1    da Tu kavSiri ar arsebobs, 

maSin 0  . 

ganxilul magaliTSi 

2

6
1 63.5 1 0.385 0.615

10 (10 1)
      

 
. 

spirmenis rangobrivi korelaciis koeficienti gamoi-

yeneba Semdegi hipoTezebis Sesamowmeblad: 

0 :H  niSnebi damoukidebelia, e. i 0  , 

1 :H  niSnebs Soris dadebiTi kavSiria, e. i. 0  . 

cnobilia, rom didi moculobis SemTxvevaSi 

 22 / 1 ( 2)t n t n     . 

amitom kriteriumi ase yalibdeba: Tu t  statistikis dak-

virvebuli tS  mniSvnelobisaTvis da mocemuli   mniSvne-

lovnebis donisaTvis sruldeba piroba: 2,nt t S , maSin 
0H  

hipoTezas uarvyofT, winaaRmdeg SemTxvevaSi amis safuZve-

li ara gvaqvs. gasagebia, rom ormxrivi alternativis Sem-

TxvevaSi – 
1 : 0H   , kritikuli are iqneba: 1 2, /2{| | }nU t t   . 

magaliTi 2. dRisa da saRamos swavlebis ekonomist 

studentebs ekiTxebodnen Tu rogor afaseben isini sxva-

dasxva profesiis prestiJulobas 8 baliani sistemiT. ipo-

veT spirmenis rangobrivi korelaciis koeficienti, Tu 

gamokiTxvis monacemebia: 

profesia dRis saRamos 

buRalteri 6 3 

programisti 7 2 

bankis menejeri 2 6 

administratori 5 4 
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statistikosi 1 7 

marketingis menejeri 4 8 

finansist-analitikosi 3 5 

warmoebis menejeri 8 1 

amoxsna. am SemTxvevaSi gvaqvs profesiebisagan Sedgeni-

li erToblioba, xolo niSnebis rolSi ganixileba dRisa 

da saRamos swavlebis studentTa mier am profesiebis Se-

fasebebi. gavakeToT Semdegi cxrili: 

profesia dRis saRamos 
A BR R  2( )A BR R  

buRalteri 6 3 3 9 

programisti 7 2 5 25 

bankis menejeri 2 6 –4 16 

administratori 5 4 1 1 

statistikosi 1 7 –6 36 

marketingis menejeri 4 8 –4 16 

finansist-analitikosi 3 5 –2 4 

warmoebis menejeri 8 1  7 49 

     156 

2 2

6 6 156
1 1 0.857

( 1) 8 (8 1)

S

n n




     
  

. 

amocanebi 

1. A  da B  eqspertebma Seafases 7 saxis erTi da igive pro-

duqcia: 

A  19 17 15 14 13 10 7 

B  16 18 10 14 15 11 5 

gamoTvaleT spirmenis rangobrivi korelaciis koefi-

cienti. 

3. ipoveT determinaciis koeficienti, Tu 30SSR   da 

10SSE  . 

5. rac ufro dabalia saprocento ganakveTi ( x ), miT uf-

ro dabalia sesxebis daubruneblobis anu defoltebis 
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( y ) ganakveTi. aageT 95%-iani saprognozo intervali 

defoltebis ganakveTisaTvis, rodesac saprocento 

ganakveTi 8%-ia, Tu SemTxveviT SerCeuli 9 banki mona-

cemebia: 

x  7 6.6 6 8.5 8 7.5 6.5 7 8 
y  38 40 35 46 48 39 36 37 44 

7. arsebobs Tu ara kavSiri martoobis grZnobasa da dep-

resias Soris? cxrilSi mocemulia 10 piris qulebi 

martoobisa da depresiis skalebze.  

Mmartoobis qula 4     27   18      7   30  12   18   23   19   12 

depresiis qula  16   37   33   23   34   32   24   29   26   26 

a) aageT gabnevis diagrama; 

b) gamoTvaleT korelaciis koeficenti; 

g) rogoria kavSiri am or cvlads Soris? 

9. axseniT ratom aris jvaredina namravlebi monacemTa 

or simravles Soris korelaciis sazomi. 

11. dakavSirebulia Tu ara iumoris grZnoba fizikur jan-

mrTelobasTan? 
iumoris kiTxvari   36  68  61  47  35  48  42  30  56  39  51  54  60  29  65  47 

fizikuri janmrTeloba   9  3  12  12  15  17  10  17  11  17  14  8  3  13  7  8  

gamoiyeneT mniSnelovnobis 0.05 done. 

13. cxrilSi mocemulia abiturentebis mier zogadi unare-

bis verbalur da maTematikur nawilebSi miRebuli 

qulebi  

verbaluri 15   60   89   22   32   50   75   75 

maTematika 20   58   80   12   28   46   60   89 

ra daskvnis gakeTeba SeiZleba verbalur da maTemati-

kur nawilebSi miRebul qulebs Soris kavSiris Sesaxeb. 

15. daalageT 5 korelaciis koeficienti iseTnairad, rom 

pirveli aRniSnavdes umcires wrfiv kavSirs, ukanaskne-

li ki udides wrfiv kavSirs cvladebs Soris. 

17. eqims ainteresebda aris Tu ara dakavSirebuli epilef-

siiT daavadebuli bavSvebis dopaminis done dRe-RameSi 
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Mal-is epizodebTan. ori kviris dakvirvebis Sedegebi 

moyvanilia cxrilSi: 

 Petit mal Episode        1       4       3     4       3      2       2      1 

 dopaminis done     6.5   8.3   9.7   8.1   7.5   7.0   6.1   6.3 

19. sadazRvevo kompania ikvlevs ramdenad Zlieria kavSiri 

samuSao dRis xangrZlivobasa da ubedur SemTxvevaTa 

sixSires Soris. 

saaTebis raodenoba       40    32    36    44    41 

SemTxvevaTa sixSire        1      1      3       8      5 

risi toli iqneba ubedur SemTxvevaTa sixSire, Tu kvi-

raSi 42 samuSao saaTia? 
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Tavi XIX 

dispersiuli analizi (ANOVA) 

mowmdeba hipoTeza sami an meti populaciis saSualos 

tolobis Sesaxeb. aRebulia R  SerCeva 
11,1 1,( ,..., )nx x , ..., 

,1 ,( ,..., )
RR R nx x  moculobebiT 1 2, ,..., Rn n n ; 1 2 RN n n n   ; i -uri 

SerCevis SerCeviTi saSualo da Sesworebuli SerCeviTi 

dispersia aRniSnulia Sesabamisad ix  da '2

is  simboloebiT; 

,, i ji j
x

x
N




erT.  – aris erToblivi saSualo; 2: ( )iii
SBB n X X  erT. , 

2 2/ ( 1)SBB R   ; '2: ( 1)i ii
SSW n S  , 2 2/ ( )SSW N R    

( ( 1)ii
N R n   ).  

nulovani hipoTeza: 
0H  : 

1 2 Ra a a    . 

alternativa: 
1H  : erTi saSualo mainc gansxvavdeba da-

narCenebisagan. 

mniSvnelovnebis done:  . 

kriteriumis statistika: 
2

2
( 1, )B

W

S
F F R N R

S
    . 

kriteriumis mniSvneloba T.V.
2

2

B

W

s
f

s
  , sadac 2

Bs  (Sesa-

bamisad, 2

Ws ) aris jgufTa Soris variacia (Sesabamisad, 

jgufebSi variacia),  

 
2

2
( )

:
1

iii
B

n x x
s

R






 erT.
, 

'2

2
( 1)

:
( 1)

i ii
W

ii

n s
s

n









.  

kriteriumi marjvena calmxrivia. 
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kritikuli mniSvneloba 1, ,. . R N RCV F   . 

kritikuli are C.R. (
0H -is uaryofis are) = 1, ,[ , )R N RF    . 

P - mniSvneloba = { ( 1, ) . .}P F R N R T V   . 

SezRudvebi: 1. populaciebi unda iyos normaluri an 

daaxloebiT normaluri; 2. SerCevebi unda iyos erTmane-

Tisagan damoukidebeli; 3. populaciaTa dispersiebi unda 

iyos toli. 

gadawyvetileba: Tu kriteriumis mniSvneloba metia an 

toli kritikul mniSvnelobaze (T.V. C.V.), maSin nulovan 

hipoTezas ukuvagdebT, winaaRmdeg SemTxvevaSi amis sa-

fuZveli ara gvaqvs. 

P -mniSvnelobis meTodi: Tu P  , maSin 
0H  hipoTezas 

ukuvagdebT, winaaRmdeg SemTxvevaSi amis safuZveli ara 

gvaqvs. 

magaliTi 1. mkvlevars surs gamoscados maRali arte-

riuli wnevis dawevis sami gansxvavebuli meTodi. SemTxve-

viT SeirCa pacientTa sami jgufi. I jgufs aZlevdnen gar-

kveul preparats, II jgufs utardeboda specialuri var-

jiSebi, xolo III jgufi icavda specialur dietas. oTxi 

kviris Semdeg TiToeul pacients gauzomes arteriuli 

wneva (monacemebi moyvanilia qvemoT). 0.05   mniSvnelov-

nebis doniT SeamowmeT hipoTeza imis Sesaxeb, rom popula-

ciaTa saSualoebs Soris ar arsebobs gansxvaveba. 

preparati varjiSi dieta 

10 6 5 

12 8 9 

9 3 12 

15 0 8 

13 2 4 

amoxsna.  

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi:  

0H  : 
1 2 3a a a  , 

1H  : erTi saSualo mainc gansxvavdeba 

danarCenebisagan. 
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nabiji 2. vipovoT kritikuli mniSvneloba. radganac 

Tavisuflebis xarisxebia: 1 3 1R    da 15 3 12N R    , 

amitom fiSeris ganawilebis cxrilidan vpoulobT, rom 

1, , 2,12,0.05. . 3.89R N RCV F F    . 

nabiji 3. gamovTvaloT kriteriumis mniSvneloba.  

a) TiToeuli SerCevisaTvis vipovoT SerCeviTi saSua-

lo da Sesworebuli SerCeviTi dispesia. gvaqvs: 

1 11.8x  , '2

1 5.7s  ; 2 3.8x  , '2

2 10.2s  ; 3 7.6x  , '2

3 10.3s  . 

b) gamovTvaloT erToblivi saSualo:  

,, 10 12 4
7.73

15

i ji j
x

x
N

  
  


erT. . 

g) gamovTvaloT jgufTa Soris variacia: 

2

2

2 2 2

( )
:

1

5 (11.8 7.73) 5 (3.8 7.73) 5 (7.6 7.73)
80.07.

3 1

iii
B

n x x
s

R


 



       
 



 erT.

 

d) gamovTvaloT jgufebSi variacia: 

'2

2
( 1) (5 1) 5.7 (5 1) 10.2 (5 1) 10.3

: 8.73
( 1) 3 (5 1)

i ii
W

ii

n s
s

n

        
  

  




. 

e) gamovTvaloT kriteriumis mniSvneloba: 

2

2

80.07
9.17

8.73

B

W

s
f

s
   . 

nabiji 4. gadawyvetilebis miReba: vinaidan 9.17 > 3.89, 

amitom nulovani hipoTeza unda ukuvagdoT anu 0.05   

mniSvnelovnebis doniT Cven gvaqvs sakmarisi safuZveli 

davaskvnaT, rom sul cota erTi saSualo mainc gansxvav-

deba danarCenebisagan. 
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magaliTi 2. marketingis specialists surs gaarkvios 

aris Tu ara gansxvaveba momxmareblebis mier sami sxvadas-

xva supermarketis salarosTan rigSi dgomis droebis sa-

Sualoebs Soris (monacemebi moyvanilia qvemoT). 0.05   

mniSvnelovnebis doniT aris Tu ara arsebiTi gansxvaveba 

rigSi dgomis droebis saSualoebs Soris?  

maRazia A maRazia B maRazia C 

3 5 1 

2 8 3 

5 9 4 

6 6 2 

3 2 7 

1 5 3 

amoxsna. 

nabiji 1. CamovayaliboT ZiriTadi da alternatiuli 

hipoTezebi:  

0H : 
1 2 3a a a  , 

1H  : erTi saSualo mainc gansxvavdeba da-

narCenebisagan. 

nabiji 2. vipovoT kritikuli mniSvneloba. aq Tavisuf-

lebis xarisxebia: 1 3 1R    da 18 3 15N R    , amitom fiSe-

ris ganawilebis cxrilidan vpoulobT, rom 1, ,. . R N RCV F     

2,15,0.05 3.68F  . 

nabiji 3. gamovTvaloT kriteriumis mniSvneloba.  

a) TiToeuli SerCevisaTvis vipovoT SerCeviTi saSua-

lo da Sesworebuli SerCeviTi dispesia. gvaqvs: 

1 3.33x  , '2

1 3.47s  ; 2 5.83x  ,  

'2

2 6.17s  ; 3 3.33x  , '2

3 4.27s  . 

b) gamovTvaloT erToblivi saSualo:  

,, 3 2 3
4.17

18

i ji j
x

x
N

  
  


erT. . 



 465 

g) gamovTvaloT jgufTa Soris variacia: 

2

2

2 2 2

( )
:

1

6 (3.33 4.17) 6 (5.83 4.17) 6 (3.33 4.17)
12.5.

3 1

iii
B

n x x
s

R


 



       
 



 erT.

 

d) gamovTvaloT jgufebSi variacia: 

'2

2
( 1) (6 1) 3.47 (6 1) 6.17 (6 1) 4.27

: 4.64
( 1) 3 (6 1)

i ii
W

ii

n s
s

n

        
  

  




. 

e) gamovTvaloT kriteriumis mniSvneloba: 

2

2

12.5
2.69

4.64

B

W

s
f

s
   . 

nabiji 4. gadawyvetilebis miReba: vinaidan 2.69 < 3.68, 

amitom nulovani hipoTezis uaryofis safuZveli ara 

gvaqvs anu 0.05   mniSvnelovnebis doniT Cven gvaqvs sak-

marisi safuZveli davaskvnaT, rom saSualoebi arsebiTad 

ar gansxvavdeba. 

amocanebi 

igulisxmeT, rom: populaciebi normaluri an daaxloe-

biT normaluria; SerCevebi erTmaneTisagan damoukidebe-

lia da populaciaTa dispersiebi tolia. 

1. menejers ainteresebs aris Tu ara respublikuri saavad-

myofos eqimebis, eqTanebisa da teqnikuri personalis 

saSualo asaki gansxvavebuli. saavadmyofos SemTxve-

viT SerCeuli TanamSromlebis qvemoT moyvanili mona-

cemebis mixedviT, 0.05   mniSvnelovnebis doniT, Se-

uZlia Tu ara menejers daaskvnas, rom am sami jgufis 

saSualo asaki gansxvavebulia?  
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eqimebi eqTnebi teqnikuri personali 

60 23 33 

36 25 28 

29 26 35 

56 35 29 

32 42 23 

54 22 41 

58   

3. kolejis sportul programebSi monawile studentebis 
mier mopovebuli qulebis qvemoT moyvanili monaceme-

bis mixedviT, 0.1   mniSvnelovnebis doniT, SegviZlia 

Tu ara daaskvnaT, rom am sam jgufSi qulebis saSualo 

gansxvavebulia? 

fexburTi kalaTburTi xelburTi 

3.2 3.8 2.6 

2.6 3.1 1.9 

2.4 2.6 1.7 

2.4 3.9 2.5 

1.8 3.3 1.9 

5. SemTxveviT SerCeuli aTletebi dayves sam jgufad da 

dauniSnes sami saxis dieta erTi Tvis ganmavlobaSi. er-

Ti Tvis gasvlis Semdeg TiToeuli aTletis mier die-

tebis mixedviT daklebuli kilogramebi moyvanilia 

qvemoT. 0.05   mniSvnelovnebis doniT SegviZlia Tu 

ara daaskvnaT, rom dietebi gansxvavebulia? 

dieta A dieta B dieta C 

3 10 8 

6 12 3 

7 11 2 

4 14 5 

 8  

 6  

7. manqanaTmSenebeli qarxnis muSebi SemTxveviT miamagres 

oTx asawyob xazs (~konveirs~). TiToeuli muSis mier ga-
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keTebuli defeqturi nawilebis raodenobis qvemoT -

moyvanili raodenobebis mixedviT, 0.05   mniSvnelov-

nebis doniT, SegviZlia Tu ara daaskvnaT, rom defeq-

turi nawilebis raodenobis saSualo am xazebze erTi -

da igivea? 

I xazi II xazi III xazi IV xazi 

3 8 10 9 

2 6 9 15 

0 2 8 3 

6 0 11 0 

4 1 12 2 

3 9 15 0 

5 7 17 1 

9. mkvlevars ainteresebs aris Tu ara gansxvaveba oTxi 

sxvadasxva tipis balaxis sakreWi manqanis wonas Soris. 

0.1   mniSvnelovnebis doniT SegviZlia Tu ara davas-

kvnaT, rom manqanebis saSualo wona gansxvavebulia? 

gazze benzinze eleqtronuli meqanikuri 

95 73 55 37 

101 69 52 24 

108 72 51 25 

97 71 37 29 

101 67 57 22 

 62 54 17 

 68 34 17 

 71 45 22 

  41 20 

  53 18 

   21 

 

amocanebi gamocdisaTvis 

11. kompaniis mflobels ainteresebs aris Tu ara gayidvaTa 

raodenoba erTnairad ganawilebuli regionebis mixed-



 468 

viT. man SemTxveviT SearCia Tveebi da daTvala 5 sxva-

dasxva regionSi gayidvaTa raodenoba. 0.05   mniSvne-

lovnebis doniT SeuZlia Tu ara kompaniis mflobels 

daaskvnas, rom gayidvaTa raodenoba TiToeul regionSi 

erTi da igivea?  

regioni soxumi zugdidi gori Telavi quTaisi 

gayidvebi 324 236 182 221 365 

13. iusticiis saministros ainteresebs srulwlovani mo-

saxleobis Sexeduleba nafic msajulTa institutis 

SemoRebasTan dakavSirebiT. Catarebuli gamokiTxvis 

qvemoT moyvanili Sedegebis mixedviT, 0.1   mniSvne-

lovnebis doniT, SegviZlia Tu ara daaskvnaT, rom Sexe-

duleba dakavSirebulia adamianis sqesTan? 

sqesi eTanxmeba ar eTanxmeba  gaurkvevelia 

mdedrobiTi 136 16 8 

mamrobiTi 114 30 6 

15. gamokiTxul iqna 40 da 50 wlis investorebi fulis gan-

Tavsebis gzebis Sesaxeb. miRebuli manacemebis mixedviT, 

0.05   mniSvnelovnebis doniT, aris Tu ara kavSiri in-

vestoris asaksa da fulis ganTavsebis gzebs Soris? 

 didi 

saaqcio 

fondi 

mcire sa-

aqcio 

fondi 

saerTaSori-

so saaqcio 

fondi 

fuladi 

bazris 

fondi 

obliga-

cia 

40 wlis 20 10 10 15 45 

50 wlis 42 24 24 6 24 

17. gamokiTxul iqna 3 maRaziis 200 – 200 momxmarebeli, 

romlebic sargebloben sakredito baraTebiT. maT da-

usves kiTxva `qondaT Tu ara sakredito baraTiT sar-

geblobisas problemebi?~ 0.01   mniSvnelovnebis do-

niT SeiZleba Tu ara davaskvnaT, rom proporciebi er-

Ti da igivea?  

 maRazia I MmaRazia II maRazia III 

diax 87 56 43 
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ara  113 144 157 

jami 200 200 200 

19. mamakacis sami tipis fexsacmelis qvemoT moyvanili fa-

sebis mixedviT, 0.05   mniSvnelovnebis doniT, SegviZ-

lia Tu ara davaskvnaT, rom fasebis saSualoebs Soris 

mniSvnelovani gansxvavebaa? 

oficialuri yoveldRiuri sportuli 

110 80 64 

95 100 66 

95 135 70 

265 90 92 

59 80  

70   

50   

21. qvemoT moyvanilia nawlavis Cxirebis raodenoba sami 

sxvadasxva tbis garkveul farTobze xuTdRiani perio-

dis ganmavlobaSi. 0.05   mniSvnelovnebis doniT aris 

Tu ara gansxvaveba Cxirebis raodenobis saSualoebSi?  

kus tba lisis tba faravnis tba 

45 97 33 

53 82 35 

41 99 31 

38 84 28 

55 79 26 
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danarTi 1 

EXCEL-is statistikuri funqciebis aRwera  

albaToba 

faqtoriali – FACT(n): = n!; 

wyoba – PERMUT(n,k): = n!/(n – k)!; 

jufdeba – COMBIN(n,k): = n!/[k!(n – k)!]; 

EXCEL-Si diskretuli ganawilebebis Cawerisas 

gamoiyeneba Semdegi aRniSvnebi: 

 

aRniSvna Sinaarsi 

x ganawilebis simkvrivis an ganawilebis funqciis 

argumentis ricxviTi mniSvneloba 

X range are, sadac miTiTebulia SemTxveviTi sididis 

SesaZlo mniSvnelobebi 

Prob_range are, sadac miTiTebulia SemTxveviTi sididis 

SesaZlo mniSvnelobebis albaTobebi 

Lower_limit qveda sazRvari 

Upper_limit zeda sazRvari 

Mean ganawilebis maTematikuri lodini 

Numbers raodenoba (warmatebaTa) 

Trials cdaTa seriis sigrZe 

Probability_s albaToba 

Sample_s I saxis obieqtTa raodenoba SerCevaSi 

Number_sample SemTxveviT (dabrunebis gareSe) amorCeul 

obieqtTa raodenoba – SerCevis moculoba  

Population_s I saxis obieqtTa raodenoba populaciaSi 

Number_pop. obieqtebis raodenoba populaciaSi 

Cumullative Tu Cumullative parametris ricxviTi mniSvneloba 
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nulis tolia, maSin gamoiangariSeba P{X = k} 

albaToba; Tu Cumullative parametris ricxviTi 

mniSvneloba erTis tolia, maSin gamoiangariSeba 

P{X k}  albaToba 

PROB(x_range,prob_range,lower_limit,upper_limit) – funqciiT 

gamoiTvleba albaToba:  P{Lowr limit  X  Upper limit}; 

magaliTad, Tu X SemTxveviTi sididis kanoni EXCEL-Si 

aris: 

 A B C D E F 

1 -1 0 2 4 6 9 

2 0.05 0.15 0.18 0.22 0.3 0.1 

maSin PROB(A1:F1,A2:F2,0,7) – gamoiTvlis P{0X5}=0.45-s. 

BINOMDIST(number_s,trials,probabilitys,cumullative) – 

funqciiT gamoiTvleba binomurad ganawilebuli SemTxve-

viTi sididisaTvis P{X = k} albaToba, Tu cumullative = 0-s da 

P{X k} albaToba, Tu cumullative =1-s. 

CRITBINOM(trials,probability_s,alpha) – funqciiT, mocemuli 

a-saTvis, gamoiTvleba is minimaluri k, romlisTvisac: 

0
( )

k

nm
P m a


 .  

HYPGEOMDIST(sample_s,number_sample,population_s,number_pop.) 

– funqciiT gamoiTvleba hipergeometriuli ganawilebi-

saTvis P{X = k} albaToba. magaliTad, Tu yuTSi 100 burTia, 

romelTa Soris 30 TeTria da SemTxveviT, dabrunebis 

gareSe, viRebT 45 burTs, maSin albaToba imisa, rom maT 

Soris aRmoCndeba 10 TeTri burTi gamoiTvleba Semdeg-

nairad: 

HYPGEOMDIST(10,40,30,100) =
10 35 45

30 70 100/C C C . 

POISSON(x,mean,cumulative) – funqciiT gamoiTvleba pua-

sonis kanoniT ganawilebuli SemTxveviTi sididisaTvis 

P{X = k} albaToba, Tu cumulative = 0-s da P{X  k} albaToba, 

Tu cumulative = 1-s. 
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EXCEL-Si uwyveti ganawilebebis Cawerisas gamoiyeneba 

Semdegi aRniSvnebi: 

aRniSvna Sinaarsi 

x ganawilebis simkvrivis an ganawilebis funqciis 

argumentis ricxviTi mniSvneloba 

Mean ganawilebis maTematikuri lodini 

Standard_dev ganawilebis saSualo kvadratuli gadaxra 

Cumullative Tu Cumullative parametris ricxviTi mniSvneloba 

nulis tolia, maSin gamoiTvleba ganawilebis 

simkvrivis ricxviTi mniSvneloba;  

Tu Cumullative parametris ricxviTi mniSvneloba 

erTis tolia, maSin gamoiTvleba ganawilebis 

funqciis ricxviTi mniSvneloba 

Lambda  parametri 

Probability  albaTobis P done, romlisTvisac gamoiTvleba 

kvantili 

Deg_freedom ganawilebis Tavisuflebis xarisxi 

Probability  P{X > k} albaTobis mniSvneloba 

Tails  Tu Tails parametris ricxviTi mniSvneloba erTis to-

lia, maSin TDIST funqcia gvaZlevs calmxriv T(n)>x 

areSi moxvedris albaTobas, P{T(n) > x}, stiudentis 

ganawilebisaTvis; Tu Tails parametris ricxviTi 

mniSvneloba oris tolia, maSin TDIST funqcia gvaZ-

levs ormxriv |T(n)| > x areSi moxvedris albaTobas, 

P{|T(n)| > x}-s, stiudentis ganawilebisaTvis  

NORMSDIST(x) – funqciiT gamoiTvleba standartuli nor-

maluri N(0,1) SemTxveviTi sididisaTvis P{ N(0,1)x} lbaToba. 

NORMDIST(x,mean,standard_dev,cumullative) – funqciiT, Tu 

cumullative parametris ricxviTi mniSvneloba nulis to-

lia, gamoiTvleba N( , 2)-is (arastandartuli normaluri) 

ganawilebis simkvrivis mniSvneloba; xolo Tu cumullative 

parametris ricxviTi mniSvneloba erTis tolia, gamoiTvle-

ba N( , 2)-is ganawilebis funqciis mniSvneloba. 

NORMSINV(probability) – funqciiT gamoiTvleba standar-

tuli normaluri ganawilebis p donis kvantili. magali-

Tad, NORMSINV(0.65) = x0.65 = 0.39. 
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NORMINV(probability,mean,standard_dev) – funqciiT gamo-

iTvleba arastandartuli normaluri ganawilebis p donis 

kvantili. 

EXPONDIST(x,lambda,cumullative) – iTvlis xe   funqciis 

mniSvnelobas, roca Cumullative = 0-s da xe 1 funqciis mni-

Svnelobas, roca Cumullative = 1-s.  

CHIDIST(x,deg_freedom) – iTvlis 2{ ( ) }P k x   albaTobas xi-

kvadrat ganawilebisaTvis. 

CHIINV(probability,deg_freedom) – iTvlis xi-kvadrat ganawi-

lebis zeda kritikul wertils, anu iseT x ricxvs, romli-

sTvisac 2{ ( ) }P Deg freedom x Probability   . 

TDIST(x,deg_freedom,tails): TDIST(x,k,1) – iTvlis { ( ) }P T k x   

albaTobas stiudentis ( )T k  SemTxveviTi sididisaTvis, 

xolo TDIST(x,k,2) – ki iTvlis {| ( ) | }P T k x albaTobas stiu-

dentis ( )T k  SemTxveviTi sididisaTvis. 

TINV(probability,deg_freedom): TINV(,k) – poulobs iseT x-s, 

romlisTvisac  {| ( ) | }P T k x a   (faqtiurad x iqneba stiud-

entis ( )T k  SemTxveviTi sididis zeda / 2a -kritikuli wer-

tili). 

FDIST(x,deg_freedom1,deg_freedom2): FDIST(x,n,m) – iTvlis 

{ ( , ) }P F n m x  albaTobas fiSeris ( , )F n m  SemTxveviTi sidi-

disaTvis. 

FINV(probability,deg_freedom1,deg_freedom2): FDIST(a,n,m) – 

poulobs fiSeris  F(n,m) ganawilebis zeda a-kritikul 

wertils, anu iseT x-s, romlisTvisac { ( , ) }P F n m x a  . 
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statistika 

 

EXCEL-is qveprograma Tools/Data Analysis/Random Number 

Generation saSualebas iZleva miviRoT fsevdoSemTxveviTi 

ricxvebis realizaciebi. am dros gamoiyeneba Semdegi 

aRniSvnebi:  

aRniSvna Sinaarsi 

Number of 

variables 

dakvirvebul seriaTa raodenoba 

Number of 

Random Numbers 

monacemTa raodenoba seriaSi 

Distribution ganawilebis kanoni 

Discrete diskretuli 

Value and 

Probability Input 

Range 

eTiTeba vertikalurad Cawerili diskretuli 

ganawilebis kanoni, romlis mixedviTac unda 

gaTamaSdes fsevdoSemTxveviTi sidideebi  

Uniform Tanabari 

Parameters eTiTeba Tanabari ganawilebis a da b 

parametrebi  

Normal normaluri 

Mean saSualo  

Standard 

Deviation 

standartuli gadaxra 

Bernouli bernuli 

Binomial binomuri 

p-Value p parametris ricxviTi mniSvneloba 

Number of Trials n parametris ricxviTi mniSvneloba 

bernulis sqemaSi 

Poisson puasoni  

Lambda   parametri 

 

CONFIDENCE(alpha,standard_dev,size): CONFIDENCE(a,,n) – 

normaluri populaciis saSualosaTvis iTvlis (1 )  saime-

doobis ndobis intervalis sigrZis naxevars – /2 /z n  -s. 
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p-mniSvneloba 

ZTEST funqcia gamoiyeneba Z statistikis p-mniSvnelobis 

gamosaTvlelad. am dros gamoiyeneba Semdegi aRniSvnebi:  

aRniSvna Sinaarsi 

Array dakvirvebul monacemTa are 

x populaciis saSualo 

Sigma populaciis standartuli gadaxra 

 ZTEST(array,x,sigma) – Z statistikis dakvirvebuli 0

/

x a
z

n


  

mniSvnelobisaTvis (marjvena calmxrivi kriteriumis Sem-

TxvevaSi) iTvlis p-mniSvnelobas, anu 0

/

x a
P Z

n

 
 

 
 

albaTobas. 

CHITEST funqcia gamoiyeneba xi-kvadrat ganawilebis p-

mniSvnelobis gamosaTvlelad. am dros gamoiyeneba Sem-

degi aRniSvnebi:  

aRniSvna Sinaarsi 

Actual_range dakvirvebuli sixSireebi 

Expected_range mosalodneli sixSireebi 

CHITEST(actual_range,expected_range) – iTvlis (R – 1)(C – 1) 

Tavisuflebis xarisxis mqone xi-kvadrat ganawilebis p-

mniSvnelobas. 

oramokrefiani amocanebi 

TTEST(array1,array2,tails,type)-isa da FTEST(array1,array2)-iT 

sargeblobis dros gamoiyeneba aRniSvnebi: 

aRniSvna Sinaarsi 

Array are 

Tails kritikuli are 

Type tipi 
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da qveprogramebi: 

 z-Test: Two Sample for Means – Z-testi (oramokrefian 

amocanaSi) saSualoebis Sesaxeb; 

 t-Test: Paired Two Sample for Mean – T-testi dawyvile-

buli monacemTa saSualoebisaTvis; 

 t-Test: Two Sample Assuming Equal Variances – T-testi 

ucnobi toli dispersiebis SemTxvevaSi; 

 t-Test: Two Sample Assuming Unequal Variances – T-testi 

ucnobi aratoli dispersiebis SemTxvevaSi; 

 F-Test: Two Sample for Variances – F-testi dispersiebisa-

Tvis. 

am qveprogramebiT sargeblobisas gamoiyeneba Semdegi aR-

niSvnebi: 

aRniSvna Sinaarsi 

Input Semavali monacemebi 

Variable 1(2) Range dakvirvebaTa are 

Variance (known) populaciaTa dispersiebis mniSvnelobebi  

Labels moniSvna 

Hypothesized Mean 

Difference 

ZiriTadi hipoTeziT gansazRruli 

populaciaTa saSualoebis sxvaoba (anu nuli)  

Alpha mniSvnelovnebis done (0.05) 

 

z-Test-is gamoyenebis magaliTi. ori damoukidebeli 

normaluri populaciidan dispersiebiT Sesabamisad, 5 da 

9 miRebulia Semdegi SerCevebi: I) 2.4, -2.3, 5.2, 10.3, 9.9, 12.6, 

-6.9, 2.8, 9.4, -1.4 da II) -8.2, 17.4, 16.4, 4, 21.7, -3.2, -2.9. 0.05 

mniSvnelovnebis doniT SevamowmoT hipoTeza saSualoTa 

tolobis Sesaxeb. 

amoxsna. mowmdeba ZiriTadi hipoTeza 
0 1 2: 0H a a   ca-

lmxrivi 
1 1 2: 0H a a  da ormxrivi  

1 1 2: 0H a a  alternati-

vebis winaaRmdeg. qveprograma z-Test: Two Sample for Means 

gvaZlevs: 
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 I II 

Mean / saSualo 4.2 6.5 

known Variance / cnobili dispersiebi 5 9 

Observations / dakvirvebebi 10 7 

Hypothesized Mean Difference / ZiriTadi hipoTeziT 

gansazRruli saSualoTa sxvaoba 

0 

z Stat /Z-statistikis dakvirvebuli mniSvneloba -1.689 

{ }P Z z one-tail / p-mniSvneloba calmxrivi kritikuli 

arisaTvis 

0.046 

z Critical one-tail / kritikuli wertili calmxrivi kri-

tikuli arisaTvis 
1.645 

{ }P Z z  two-tail / p-mniSvneloba ormxrivi kritikuli 

arisaTvis 

0.091 

z Critical two-tail / kritikuli wertili ormxrivi kriti-

kuli arisaTvis 
1.96 

daskvna:  

 calmxrivi 
1 1 2: 0H a a   alternativisaTvis p-mniSvne-

loba = 0.046 < = 0.05. Sesabamisad, 0.05 mniSvnelovnebis do-

niT ZiriTad hipoTezas uarvyofT; 

 ormxrivi 
1 1 2: 0H a a   alternativisaTvis p-mniSvne-

loba = 091 < = 0.05. Sesabamisad, 0.05 mniSvnelovnebis doniT 

ZiriTadi hipoTezis uarvyofis safuZveli ar gvaqvs. 

t-Test-is gamoyenebis magaliTi. kompaniis menejers surs 

Seadaros ori A da B SeTanxmebidan Semosuli Tviuri Se-

mosavlebi. A SeTanxmeba gulisxmobs dabal saarendo gada-

saxads, magram avaldebulebs arendators dazianebuli 

saarendo qonebis aRdgenis xarjebis dafarvas. B SeTanx-

meba adgens maRal saarendo gadasaxads, magram kompania 

Tavis Tavze iRebs dazianebuli saarendo qonebis aRd-

genis xarjebs. menejerma Seagrova TiToeuli SeTanxmebis 

Tviuri Semosavlebi da  = 0.05 mniSvnelovnebis doniT 

surs Seamowmos hipoTeza, rom am SeTanxmebebis saSualo 

Semosavlebi ar gansxvavdeba erTmaneTisagan. es monace-

mebia: 
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A 

SeTanxmeba 8
4

.5
 

1
0

2
.6

 

7
9

.1
 

9
2

.5
 

1
0

1
.7

 

7
8

.7
 

8
8

.5
 

9
3

 

7
2

.2
 

9
6

.8
 

9
2

.6
 

9
3

.7
 

B 

SeTanxmeba 1
0

6
 

1
0

2
.1

 

1
0

5
.1

 

9
1

.5
 

8
2

.3
 

8
8

.4
 

1
0

1
.1

 

9
7

.5
 

7
5

.7
 

9
3

.6
 

  

amoxsna 1. vigulisxmoT, rom orive populacia 

normaluradaa ganawilebuli da ucnobi dispersiebi 

tolia. unda Semowmdes ZiriTadi hipoTeza H0:a1–a2=0 

calmxrivi H1:a1 – a2 < 0 da ormxrivi H1 : a1 – a2  0 alter-

nativebis winaaRmdeg. qveprograma t-Test: Two Assuming 

Equal Variances gvaZlevs: 

 A B 

Mean / saSualo 89.658 94.33 

Variance / dispersia 88.366 100.438 

Observations / dakvirvebebi 12 10 

Pooled Variance / dawyvilebuli monacemebis dispersia 93.799 

Hypothesized Mean Difference / ZiriTadi hipoTeziT 

gansazRruli saSualoTa sxvaoba 

0 

df / Tavisuflebis xarisxi 20 

t Stat /T-statistikis dakvirvebuli mniSvneloba -1.1266 

P{T  t} one-tail / p-mniSvneloba calmxrivi kritiku-

li arisaTvis 
0.1366 

t  Critical one-tail / kritikuli wertili calmxrivi 

kritikuli arisaTvis 
1.7247 

 P{T  t} two-tail / p-mniSvneloba ormxrivi kritikuli 

arisaTvis 
0.2733 

t  Critical two-tail / kritikuli wertili ormxrivi kr-

itikuli arisaTvis 
2.086 

daskvna:  

 calmxrivi H1 : a1 – a2 < 0 alternativisaTvis p-mniSvne-

loba = 0.1366 >  = 0.05. Sesabamisad, 0.05 mniSvnelovnebis 

doniT, ZiriTadi hipoTezis uarvyofis safuZveli ar ga-

gvaCnia; 
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 ormxrivi  H1 : a1 – a2  0 alternativisaTvis p-mniSvnelo-

ba = 0.2733 >  = 0.05. Sesabamisad, 0.05 mniSvnelovnebis doniT, 

ZiriTadi hipoTezis uarvyofis safuZveli ar gvaqvs. 

SeniSvna. statistikuri funqciiT TTEST(array1,array2,1,2) – 

gamoiTvleba stiudentis ganawilebis p-mniSvneloba calmx-

rivi alternativisaTvis, xolo TTEST(array1,array2,2,2)-iT ki 

p-mniSvneloba ormxrivi alternativisaTvis. 

amoxsna 2. vigulisxmoT, rom orive populacia normalu-

radaa ganawilebuli da ucnobi dispersiebi araa toli. va-

mowmebT ZiriTad hipoTezas H0:a1–a2=0 calmxrivi H1:a1–a2<0 

da ormxrivi H1 : a1 – a2  0 alternativebis winaaRmdeg. qve-

programa t-Test: Two Assuming Unequal Variances gvaZlevs: 

 
  

Mean / saSualo  89.658 94.33 

Variance / dispersia 88.366 100.438 

Observations / dakvirvebebi 12 10 

Hypothesized Mean Difference / ZiriTadi hipoTeziT 

gansazRruli saSualoTa sxvaoba 
0 

df / Tavisuflebis xarisxi 19 

t Stat /T-statistikis dakvirvebuli mniSvneloba -1.1197 

 P{T  t} one-tail / p-mniSvneloba calmxrivi kritiku-

li arisaTvis 
0.1384 

t Critical one-tail / kritikuli wertili calmxrivi 

kritikuli arisaTvis 
1.7291 

 P{T  t} two-tail / p-mniSvneloba ormxrivi kritiku-

li arisaTvis 
0.2768 

t Critical two-tail / kritikuli wertili ormxrivi kr-

itikuli arisaTvis 
2.093 

daskvna:  

 calmxrivi H1 : a1 – a2 < 0 alternativisaTvis p-mniSvnelob-

a= 0.1384 > a = 0.05. Sesabamisad, 0.05 mniSvnelovnebis doniT, 

ZiriTadi hipoTezis uarvyofis safuZveli ar gagvaCnia; 
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 ormxrivi H1 : a1 – a2  0 alternativisaTvis p-mniSvnelob-

a=0.2768 > a = 0.05. Sesabamisad, 0.05 mniSvnelovnebis 

doniT, ZiriTadi hipoTezis uarvyofis safuZveli ar 

gvaqvs. 

SeniSvna 1. rogorc vxedavT, amoxsna 1-sagan gansxvavebiT 

aq amoibeWda sxva Tavisuflebis xarisxi da T statistikis 

sxva dakvirvebuli mniSvneloba. es aixsneba imiT, rom 

ukanasknel SemTxvevaSi sargebloben e. w. satertvaitis 

meTodiT.  

SeniSvna 2. statistikuri funqciiT TTEST(array1,array2,1,3) – 

gamoiTvleba stiudentis ganawilebis p-mniSvneloba cal-

mxrivi alternativisaTvis, xolo TTEST(array1,array2,2,3)-iT 

ki p-mniSvneloba ormxrivi alternativisaTvis. 

t-Test-i dawyvilebuli monacemebisaTvis. orheqtariani 

10 nakveTi daiyo or-or tol nawilad, erT nawilze gamo-

iyenes I tipis sasuqi, xolo meoreze ki II tipis sasuqi. 

mosavlianobam Sesabamisad Seadgina:  

 mosavlianoba 

nakveTis # 1 2 3 4 5 6 7 8 9 10 

I sasuqi 1.2 1.4 1.6 1.1 1.4 1.1 0.7 1.5 1.3 1 

II sasuqi 1.4 1.2 1.5 1.1 1.6 1.2 1 1.4 1.3 1.5 

0.05 mniSvnelovnebis doniT SeamowmeT zrdis Tu ara II 

tipis sasuqis gamoyeneba mosavlianobas I tipis sasuqis 

gamoyenebasTan SedarebiT. 

amoxsna. vamowmebT ZiriTad hipoTezas H0 : aD = a1 – a2 = 0 

calmxrivi H1 : aD = a1 – a2 < 0 da ormxrivi H1 : aD = a1 – a2  0 al-

ternativebis winaaRmdeg. qveprograma t-Test: Paired Two 

Sample for Means gvaZlevs: 

 Variable 1 Variable 2 

Mean / saSualo 1.23 1.32 

Variance / dispersia 0.0712 0.0373 

Observations / dakvirvebebi 10 10 
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Pearson Correlation / pirsonis korelacia 0.612 

Hypothesized Mean Difference / ZiriTadi 

hipoTeziT gansazRruli saSualoTa sxvaoba 

0 

df / Tavisuflebis xarisxi 9 

t Stat /T-statistikis dakvirvebuli mniSvneloba -1.3351 

 P{T  t} one-tail / p-mniSvneloba calmxrivi 

kritikuli arisaTvis 

0.1073 

t Critical one-tail / kritikuli wertili calmxrivi 

kritikuli arisaTvis 

1.8331 

 P{T  t} two-tail / p-mniSvneloba ormxrivi 

kritikuli arisaTvis 

0.2146 

t Critical two-tail / kritikuli wertili ormxrivi 

kritikuli arisaTvis 
2.2622 

daskvna:  

 calmxrivi H1 : aD = a1 – a2 < 0 alternativisaTvis p-mniSvne-

loba = 0.1073 > a = 0.05. Sesabamisad, 0.05 mniSvnelovnebis 

doniT ZiriTadi hipoTezis uarvyofis safuZveli ar gag-

vaCnia; 

 ormxrivi H1 : aD = a1 – a2  0 alternativisaTvis p-mniSvne-

loba = 0.2146 > a = 0.05. Sesabamisad, 0.05 mniSvnelovnebis 

doniT ZiriTadi hipoTezis uarvyofis safuZveli ar gvaqvs. 

SeniSvna. statistikuri funqciiT TTEST(array1,array2,1,1) 

– gamoiTvleba stiudentis ganawilebis p-mniSvneloba ca-

lmxrivi alternativisaTvis, xolo TTEST(array1,array2, 

2,1)-iT ki p-mniSvneloba ormxrivi alternativisaTvis. 

F-Test-is gamoyenebis magaliTi. 0.05 mniSvnelovnebis 

doniT SeamowmeT hipoTeza ori damoukidebeli norma-

luri populaciis dispersiebis tolobis Sesaxeb, Tu 

maTgan miRebuli SerCevebia: 

I SerCeva 12.1 4.1 4.6 15.2 -0.9 3.2 2.5 10.1 7.2 13.5 

II SerCeva 7 11.6 11.6 9.8 7.3 9 6.3 13.7   
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amoxsna. mowmdeba ZiriTadi hipoTeza 2 2

0 1 2:H    calm-

xrivi 2 2

1 1 2:H    alternativis winaaRmdeg. qveprograma F-

Test: Two Sample for Variances gvaZlevs: 

 I II 

Mean / saSualo 7.16 9.54 

Variance / dispersia 28.46

3 

6.87

4 

Observations / dakvirvebebi 10 8 

df / Tavisuflebis xarisxi 9 7 

F Stat /F--statistikis dakvirvebuli mniSvneloba 4.141 

P{F  t} one-tail / p-mniSvneloba calmxrivi kritikuli 

arisaTvis 
0.037 

F Critical one-tail / kritikuli wertili calmxrivi kr-

itikuli arisaTvis 
3.677 

daskvna: calmxrivi 2 2

1 1 2:H    alternativisaTvis p- mniSv-

neloba=0.037<a = 0.05. Sesabamisad, 0.05 mniSvnelovnebis 

doniT ZiriTad hipoTezas uarvyofT. 

SeniSvna. statistikuri funqciiT FTEST(array1,array2) – 

gamoiTvleba fiSeris ganawilebis p-mniSvneloba calmxrivi 

alternativisaTvis. 

dispersiuli analizi 

qveprograma Anova: Single Factor sargeblobisas gamoi-

yeneba Semdegi aRniSvnebi:  

aRniSvna Sinaarsi 

Input range Semavali monacemebi 

Grouped by dajgufebuli 

Labels moniSvna 

magaliTi. menejeris mizania 0.05 mniSvnelovnebis do-

niT Seamowmos SemTxveviT SerCeuli 3 Carxis erTgvarov-

neba maTze gamoCarxuli erTi da imave detalebis zomebis 

monacemebis cvalebadobis mixedviT: 
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I Carxi 6.783 6.781 6.776 6.788 6.785 6.789 

II Carxi 6.775 6.77 6.772 6.771 6.779 6.773 

III Carxi 6.778 6.776 6.769 6.772 6.78 6.777 

Anova: Single Factor qveprogramis gamoyeneba gvaZlevs: 

SUMMARX 

--------------------------------------------------------------------------------------- 

Groups Caunt  Sum      Average     Variance  

Colomn 1     6    502        83.67         23.07 

Colomn 2    6    440         73.33         10.67 

Colomn 3     6    452         75.33         16.67 

--------------------------------------------------------------------------------------- 

ANOVA 

---------------------------------------------------------------------------------------

Source of Variation SS df MS F P-value F crit  

variaciis wyaro 

-------------------------------------------------------------------------

---- 

Between Groups 360.44 2 180.22 10.73 0.00 3.68 

Within Groups 252 15 16.8 

Total 612.44 17 

--------------------------------------------------------------------------------------- 

daskvna: vinaidan   
2,15.0.05

10.73 3.68f F  amitom uarv-

yofT hipoTezas Carxebis erTgvarovnebis Sesaxeb – 0.05 

mniSvnelovnebis doniT Carxebi araerTgvarovania.  

korelacia 

funqcia COVAR(array1,array2) – gamoiyeneba kovari-

aciis gamosaTvlelad. 

funqcia CORREL(array1,array2) – gamoiyeneba korela-

ciis koeficientis gamosaTvlelad (CORREL-is identuria 

PEARSON funqcia)  

Covariance qveprogramiT gamoiTvleba erTnairi mocu-

lobis monacemTa ramdenime masivis kovariaciuli matrica. 
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Correlation qveprogramiT gamoiTvleba erTnairi mocu-

lobis monacemTa ramdenime masivis korelaciuri matrica. 

regresia 

wrfivi regresiuli analizis Casatareblad gamoiye-

neba funqcia Tools/Data Analysis/Regression. Tu aRniSnuli 

funqcia miuwvdomelia, maSin unda Sesruldes Semdegi 

moqmedebebi: Tools/ add-ins-Si unda gaaqtiurdes Analysis 

ToolPak, Analysis ToolPak-VBA. 

martiv wrfiv regresiul modelTan dakavSirebiT gamo-

iyeneba Semdegi aRniSvnebi:  

aRniSvna Sinaarsi 

Known_y’s cnobili damokidebuli cvladis mniSvnelobebi 

Known_x’s cnobili damoukidebuli cvladis mniSvnelobebi 

x damoukidebuli cvladis mniSvneloba 

Const Tu Const = 0, maSin regresiis wrfe gadis saTaveze 

funqcia DEVSQ(number1,2umber2,…) – iTvlis dakvirve-

buli monacemebis saSualodan gadaxrebis kvadratebis 

jams. 

funqcia INTERCEPT(known_y’s,known_x’s) – iTvlis B0  

koeficientis b0 Sefasebas.  

funqcia LINEST(known_y’s,known_x’s,const,stats) – iTvlis 

B1  koeficientis b1 Sefasebas (Tu Const = 0, maSin gamoiTvleba 

B1 koeficientis Sefaseba 
1 Y B x  modelisaTvis, xolo Tu 

Const = 1, maSin gamoiTvleba B1-is Sefaseba 
0 1Y B B x     mo-

delisaTvis). LINEST-is identuria SLOPE funqcia. 

funqcia FORECAST(x,known_y’s,known_x’s) – iTvlis sa-

prognozo mniSvnelobas.  

funqcia RSQ(known_y’s,known_x’s) – iTvlis pirsonis 

korelaciis koeficientis kvadrats (anu e. w. determina-

ciis koeficients). 

funqcia TREND(known_y’s,known_x’s,new_x’s,const) – iTv-

lis saprognozo mniSvnelobas (Tu Const = 0, maSin gamoiTv-
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leba B1 koeficientis Sefaseba Y = b1x modelisaTvis, xolo 

Tu Const = 1, maSin gamoiTvleba B1-is Sefaseba 
0 1Y b b x   

modelisaTvis). 

funqcia GROWTH(known_y’s,known_x’s,new_x’s,const) – 

iTvlis saprognozo mniSvnelobas (Tu Const = 0, maSin gamo-

iTvleba Y-is Sefaseba 1( )xY   modelisaTvis, xolo Tu 

Const = 1, maSin ki gamoiTvleba Y-is Sefaseba 0 1( )xY     mo-

delisaTvis). 

magaliTi XVIII. 1-is monacemebis analizi. Regression fun-

qciis gamoyeneba gvaZlevs: 

SUMMARY OUTPUT 

------------------------------------------------------------- 

Regression Statistics 

------------------------------------------------------------- 

Multiple   R 0.8047 

R Square   0.6476 

Adjusted R Square 0.6204 

Standard Error  12.9965 

Observations  15 

------------------------------------------------------------ 

Sesabamisad, amonabeWdi gvaZlevs korelaciisa (Multiple R) 

da determinaciis (R Square) koeficientebis, SeTanxme-

buli determinaciis koeficientis (Adjusted R Square) da 

standartuli Secdomis (Standard Error) ricxviT mniS-

vnelobebs. determinaciis koeficienti 0.6476 gviCvenebs, 

rom martivi regresiiT aixsneba saxlis gasayidi fasis 

variaciis mxolod 64.76%, danarCeni 35.24% ki auxsneli 

rCeba. saWiroa SeirCes sxva modeli.  

 



 486 

danarTi 2 

(statistikuri cxrilebi) 

puasonis ganawilebis cxrilebi ( ( )
!

k

P k e
k

  ) 

 =1.0 =1.5 =2.0 =2.5 =3.0 =3.5 =4.0 =4.5 =5.0 

p(0) 0.3679 0.2231 0.1353 0.0821 0.0498 0.0302 0.0183 0.0111 0.0067 

p(1) 0.3679 0.3347 0.2707 0.2052 0.1494 0.1057 0.0733 0.0500 0.0337 

p(2) 0.1839 0.2510 0.2707 0.2565 0.2240 0.1850 0.1465 0.1125 0.0842 

p(3) 0.0613 0.1255 0.1804 0.2138 0.2240 0.2158 0.1954 0.1687 0.1404 

p(4) 0.0153 0.0471 0.0902 0.1336 0.1680 0.1888 0.1954 0.1898 0.1755 

p(5) 0.0031 0.0141 0.0361 0.0668 0.1008 0.1322 0.1563 0.1708 0.1755 

p(6) 0.0005 0.0035 0.0120 0.0278 0.0504 0.0771 0.1042 0.1281 0.1462 

p(7) 0.0001 0.0008 0.0034 0.0099 0.0216 0.0385 0.0595 0.0824 0.1044 

p(8)  0.0001 0.0009 0.0031 0.0081 0.0169 0.0298 0.0463 0.0653 

p(9)   0.0002 0.0009 0.0027 0.0066 0.0132 0.0232 0.0363 

p(10)    0.0002 0.0008 0.0023 0.0053 0.0104 0.0181 

p(11)     0.0002 0.0007 0.0019 0.0043 0.0082 

p(12)     0.0001 0.0002 0.0006 0.0016 0.0034 

p(13)      0.0001 0.0002 0.0006 0.0013 

p(14)       0.0001 0.0002 0.0005 

p(15)        0.0001 0.0002 
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standartuli normaluri ganawilebis zeda  -kritikuli  

wertilebi ( z )  

 

 0.1 0.05 0.025 0.125 0.01 0.005 0.0025 0.001 

z 1.28 1.64 1.96 2.24 2.33 2.57 2.81 3.08 

 

(0.1)N -is simkvrivis (
2 / 21

( )
2

zz e


 ) mniSvnelobebi 

 

Z 0 1 2 3 4 5 6 7 8 9 

0.0 .398942 .398922 .398862 .398763 .398623 .398444 .398225 .397966 .397668 .397330 

0.1 .396953 .396536 .396080 .395585 .395052 .394479 .393868 .393219 .392531 .391806 

0.2 .391043 .390242 .389404 .388529 .387617 .386668 .385683 .384663 .383606 .382515 

0.3 .381388 .380226 .379031 .377801 .376537 .375240 .373911 .372548 .371154 .369728 

0.4 .368270 .366782 .365263 .363714 .362135 .360527 .358890 .357225 .355533 .353812 

0.5 .352065 .350292 .348493 .346668 .344818 .342944 .341046 .339124 .337180 .335213 

0.6 .333225 .331215 .329184 .327133 .325062 .322972 .320864 .318737 .316593 .314432 

0.7 .312254 .310060 .307851 .305627 .303389 .301137 .298872 .296595 .294305 .292004 

0.8 .289692 .287369 .285036 .282694 .280344 .277985 .275618 .273244 .270864 .268477 

0.9 .266085 .263688 .261286 .258881 .256471 .254059 .251644 .249228 .246809 .244390 

Z 0 1 2 3 4 5 6 7 8 9 
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1.0 .241971 .239551 .237132 .234714 .232297 .229882 .227470 .225060 .222653 .220251 

1.1 .217852 .215458 .213069 .210686 .208308 .205936 .203571 .201214 .198863 .196520 

1.2 .194186 .191860 .189543 .187235 .184937 .182649 .180371 .178104 .175847 .173602 

1.3 .171369 .169147 .166937 .164740 .162555 .160383 .158225 .156080 .153948 .151831 

1.4 .149727 .147639 .145564 .143505 .141460 .139431 .137417 .135418 .133435 .131468 

1.5 .129518 .127583 .125665 .123763 .121878 .120009 .118157 .116323 .114505 .112704 

1.6 .110921 .109155 .107406 .105675 .103961 .102265 .100586 .098925 .097282 .095657 

1.7 .094049 .092459 .090887 .089333 .087796 .086277 .084776 .083293 .081828 .080380 

1.8 .078950 .077538 .076143 .074766 .073407 .072065 .070740 .069433 .068144 .066871 

1.9 .065616 .064378 .063157 .061952 .060765 .059595 .058441 .057304 .056183 .055079 

Z 0 1 2 3 4 5 6 7 8 9 

2.0 .053991 .052919 .051864 .050824 .049800 .048792 .047800 .046823 .045861 .044915 

2.1 .043984 .043067 .042166 .041280 .040408 .039550 .038707 .037878 .037063 .036262 

2.2 .035475 .034701 .033941 .033194 .032460 .031740 .031032 .030337 .029655 .028985 

2.3 .028327 .027682 .027048 .026426 .025817 .025218 .024631 .024056 .023491 .022937 

2.4 .022395 .021862 .021341 .020829 .020328 .019837 .019356 .018885 .018423 .017971 

2.5 .017528 .017095 .016670 .016254 .015848 .015449 .015060 .014678 .014305 .013940 

2.6 .013583 .013234 .012892 .012558 .012232 .011912 .011600 .011295 .010997 .010706 

2.7 .010421 .010143 3z98712 3z96058 3z93466 3z90936 3z88465 3z86052 3z83697 3z81398 

2.8 3z79155 3z76965 3z74829 3z72744 3z70711 3z68728 3z66793 3z64907 3z63067 3z61274 

2.9 3z59525 3z57821 3z56160 3z54541 3z52963 3z51426 3z49929 3z48470 3z47050 3z45666 

(0.1)N -is ganawilebis funqciis ( 





x
t

dtex 2

2

2

1
)( ) 

mniSvnelobebi 

 

x  (x) x  (x) x   (x) x   (x) x  (x) x  (x) 

0.00 0.500 0.33 0.629 0.66 0.745 0.99 0.838 1.32 0.906 1.65 0.950 

0.01 0.503 0.34 0.633 0.67 0.748 1.00 0.841 1.33 0.908 1.66 0.951 

0.02 0.507 0.35 0.636 0.68 0.751 1.01 0.843 1.34 0.909 1.67 0.952 

0.03 0.511 0.36 0.640 0.69 0.754 1.02 0.846 1.35 0.911 1.68 0.953 

0.04 0.515 0.37 0.644 0.70 0.758 1.03 0.848 1.36 0.913 1.69 0.954 
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0.05 0.519 0.38 0.648 0.71 0.761 1.04 0.850 1.37 0.914 1.70 0.955 

0.06 0.523 0.39 0.651 0.72 0.764 1.05 0.853 1.38 0.916 1.71 0.956 

0.07 0.527 0.40 0.655 0.73 0.767 1.06 0.855 1.39 0.917 1.72 0.957 

0.08 0.531 0.41 0.659 0.74 0.770 1.07 0.857 1.40 0.919 1.73 0.958 

0.09 0.535 0.42 0.662 0.75 0.773 1.08 0.859 1.41 0.920 1.74 0.959 

0.10 0.539 0.43 0.666 0.76 0.776 1.09 0.862 1.42 0.922 1.75 0.959 

0.11 0.543 0.44 0.670 0.77 0.779 1.10 0.864 1.43 0.923 1.76 0.960 

0.12 0.547 0.45 0.673 0.78 0.782 1.11 0.866 1.44 0.925 1.77 0.961 

0.13 0.551 0.46 0.677 0.79 0.785 1.12 0.868 1.45 0.926 1.78 0.962 

0.14 0.555 0.47 0.680 0.80 0.788 1.13 0.870 1.46 0.927 1.79 0.963 

0.15 0.559 0.48 0.684 0.81 0.791 1.14 0.872 1.47 0.929 1.80 0.964 

0.16 0.563 0.49 0.687 0.82 0.793 1.15 0.874 1.48 0.930 1.81 0.964 

0.17 0.567 0.50 0.691 0.83 0.796 1.16 0.876 1.49 0.931 1.82 0.965 

0.18 0.571 0.51 0.694 0.84 0.799 1.17 0.879 1.50 0.933 1.83 0.966 

0.19 0.575 0.52 0.698 0.85 0.802 1.18 0.881 1.51 0.934 1.84 0.967 

0.20 0.579 0.53 0.701 0.86 0.805 1.19 0.882 1.52 0.935 1.85 0.967 

0.21 0.583 0.54 0.705 0.87 0.807 1.20 0.884 1.53 0.936 1.86 0.968 

0.22 0.587 0.55 0.708 0.88 0.810 1.21 0.886 1.54 0.938 1.87 0.969 

0.23 0.590 0.56 0.712 0.89 0.813 1.22 0.888 1.55 0.939 1.88 0.969 

0.24 0.594 0.57 0.715 0.90 0.815 1.23 0.890 1.56 0.940 1.89 0.970 

0.25 0.598 0.58 0.719 0.91 0.818 1.24 0.892 1.57 0.941 1.90 0.971 

0.26 0.602 0.59 0.722 0.92 0.821 1.25 0.894 1.58 0.942 1.91 0.971 

0.27 0.606 0.60 0.725 0.93 0.823 1.26 0.896 1.59 0.944 1.92 0.972 

0.28 0.610 0.61 0.729 0.94 0.826 1.27 0.897 1.60 0.945 1.93 0.973 

0.29 0.614 0.62 0.732 0.95 0.828 1.28 0.899 1.61 0.946 1.94 0.973 

0.30 0.617 0.63 0.735 0.96 0.831 1.29 0.901 1.62 0.947 1.95 0.974 

0.31 0.621 0.64 0.738 0.97 0.833 1.30 0.903 1.63 0.948 1.96 0.975 

0.32 0.625 0.65 0.742 0.98 0.836 1.31 0.904 1.64 0.949 1.97 0.975 

 

 

 

 

 

 

2

2
0

0

1
( )

2

z t

z e dt




    
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funqciis cxrilebi 

  0.00  0.01  0.02  0.03  0.04  0.05  0.06  0.07  0.08  0.09  

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359 

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141 

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879 

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224 

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549 

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133 

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177 

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319 

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441 

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545 

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633 

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706 

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817 

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857 

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890 

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916 

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936 

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964 

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974 

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 
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2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986 

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 

t  (stiudentis) ganawilebis zeda                     

 -kritikuli wertilebi ( ,nt  ) 

 

 

n 0.1 0.05 0.025 0.01 0.005 0.0025 0.001 

1 3.078 6.314 12.706 31.821 63.656 127.321 318.289 

2 1.886 2.920 4.303 6.965 9.925 14.089 22.328 

3 1.638 2.353 3.182 4.541 5.841 7.453 10.214 

4 1.533 2.132 2.776 3.747 4.604 5.598 7.173 

5 1.476 2.015 2.571 3.365 4.032 4.773 5.894 

6 1.440 1.943 2.447 3.143 3.707 4.317 5.208 

7 1.415 1.895 2.365 2.998 3.499 4.029 4.785 

8 1.397 1.860 2.306 2.896 3.355 3.833 4.501 

9 1.383 1.833 2.262 2.821 3.250 3.690 4.297 

10 1.372 1.812 2.228 2.764 3.169 3.581 4.144 

11 1.363 1.796 2.201 2.718 3.106 3.497 4.025 

12 1.356 1.782 2.179 2.681 3.055 3.428 3.930 

13 1.350 1.771 2.160 2.650 3.012 3.372 3.852 

14 1.345 1.761 2.145 2.624 2.977 3.326 3.787 

15 1.341 1.753 2.131 2.602 2.947 3.286 3.733 

16 1.337 1.746 2.120 2.583 2.921 3.252 3.686 

17 1.333 1.740 2.110 2.567 2.898 3.222 3.646 

18 1.330 1.734 2.101 2.552 2.878 3.197 3.610 
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19 1.328 1.729 2.093 2.539 2.861 3.174 3.579 

20 1.325 1.725 2.086 2.528 2.845 3.153 3.552 

21 1.323 1.721 2.080 2.518 2.831 3.135 3.527 

22 1.321 1.717 2.074 2.508 2.819 3.119 3.505 

23 1.319 1.714 2.069 2.500 2.807 3.104 3.485 

24 1.318 1.711 2.064 2.492 2.797 3.091 3.467 

25 1.316 1.708 2.060 2.485 2.787 3.078 3.450 

26 1.315 1.706 2.056 2.479 2.779 3.067 3.435 

27 1.314 1.703 2.052 2.473 2.771 3.057 3.421 

28 1.313 1.701 2.048 2.467 2.763 3.047 3.408 

29 1.311 1.699 2.045 2.462 2.756 3.038 3.396 

30 1.310 1.697 2.042 2.457 2.750 3.030 3.385 

 

 

 

 

 

t  ganawilebis zeda / 2 -kritikuli 

wertilebi , / 2nt   (orkudiani)  

 

 

 

 n   
A  

  

0.80 

0.20  

0.90 

0.10 

0.95 

0.05 

0.98 

0.02 

0.99 

0.01 

0.995 

0.005 

0.998 

0.002 

0.999 

0.001 

1   3.078 6.314 12.706 31.820 63.657 127.321 318.309 636.619 

2   1.886 2.920 4.303 6.965 9.925 14.089 22.327 31.599 

3   1.638 2.353 3.182 4.541 5.841 7.453 10.215 12.924 
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4   1.533 2.132 2.776 3.747 4.604 5.598 7.173 8.610 

5   1.476 2.015 2.571 3.365 4.032 4.773 5.893 6.869 

6   1.440 1.943 2.447 3.143 3.707 4.317 5.208 5.959 

7   1.415 1.895 2.365 2.998 3.499 4.029 4.785 5.408 

8   1.397 1.860 2.306 2.897 3.355 3.833 4.501 5.041 

9   1.383 1.833 2.262 2.821 3.250 3.690 4.297 4.781 

10   1.372 1.812 2.228 2.764 3.169 3.581 4.144 4.587 

11   1.363 1.796 2.201 2.718 3.106 3.497 4.025 4.437 

12   1.356 1.782 2.179 2.681 3.055 3.428 3.930 4.318 

13   1.350 1.771 2.160 2.650 3.012 3.372 3.852 4.221 

14   1.345 1.761 2.145 2.625 2.977 3.326 3.787 4.140 

15   1.341 1.753 2.131 2.602 2.947 3.286 3.733 4.073 

16   1.337 1.746 2.120 2.584 2.921 3.252 3.686 4.015 

17   1.333 1.740 2.110 2.567 2.898 3.222 3.646 3.965 

18   1.330 1.734 2.101 2.552 2.878 3.197 3.610 3.922 

19   1.328 1.729 2.093 2.539 2.861 3.174 3.579 3.883 

20   1.325 1.725 2.086 2.528 2.845 3.153 3.552 3.850 

21   1.323 1.721 2.080 2.518 2.831 3.135 3.527 3.819 

22   1.321 1.717 2.074 2.508 2.819 3.119 3.505 3.792 

23   1.319 1.714 2.069 2.500 2.807 3.104 3.485 3.768 

24   1.318 1.711 2.064 2.492 2.797 3.090 3.467 3.745 

25   1.316 1.708 2.060 2.485 2.787 3.078 3.450 3.725 

26   1.315 1.706 2.056 2.479 2.779 3.067 3.435 3.707 

27   1.314 1.703 2.052 2.473 2.771 3.057 3.421 3.690 

28   1.313 1.701 2.048 2.467 2.763 3.047 3.408 3.674 

29   1.311 1.699 2.045 2.462 2.756 3.038 3.396 3.659 

30   1.310 1.697 2.042 2.457 2.750 3.030 3.385 3.646 

   1.282 1.645 1.960 2.326 2.576 2.807 3.090  3.291 

 

 

2  (xi kvadrat) ganawilebis zeda                   

 -kritikuli wertilebi ( 2

,n  ) 
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    

n  0.995 0.975 0.20 0.10 0.05 0.025 0.02 0.01 0.005 0.002 0.001 

1 0.000039 0.00098 1.642 2.706 3.841 5.024 5.412 6.635 7.879 9.550 10.828 

2 0.0100 0.0506 3.219 4.605 5.991 7.378 7.824 9.210 10.597 12.429 13.816 

3 0.0717 0.216 4.642 6.251 7.815 9.348 9.837 11.345 12.838 14.796 16.266 

4 0.207 0.484 5.989 7.779 9.488 11.143 11.668 13.277 14.860 16.924 18.467 

5 0.412 0.831 7.289 9.236 11.070 12.833 13.388 15.086 16.750 18.907 20.515 

6 0.676 1.237 8.558 10.645 12.592 14.449 15.033 16.812 18.548 20.791 22.458 

7 0.989 1.690 9.803 12.017 14.067 16.013 16.622 18.475 20.278 22.601 24.322 

8 1.344 2.180 11.030 13.362 15.507 17.535 18.168 20.090 21.955 24.352 26.124 

9 1.735 2.700 12.242 14.684 16.919 19.023 19.679 21.666 23.589 26.056 27.877 

10 2.156 3.247 13.442 15.987 18.307 20.483 21.161 23.209 25.188 27.722 29.588 

11 2.603 3.816 14.631 17.275 19.675 21.920 22.618 24.725 26.757 29.354 31.264 

12 3.074 4.404 15.812 18.549 21.026 23.337 24.054 26.217 28.300 30.957 32.909 

13 3.565 5.009 16.985 19.812 22.362 24.736 25.472 27.688 29.819 32.535 34.528 

14 4.075 5.629 18.151 21.064 23.685 26.119 26.873 29.141 31.319 34.091 36.123 

15 4.601 6.262 19.311 22.307 24.996 27.488 28.259 30.578 32.801 35.628 37.697 

16 5.142 6.908 20.465 23.542 26.296 28.845 29.633 32.000 34.267 37.146 39.252 

17 5.697 7.564 21.615 24.769 27.587 30.191 30.995 33.409 35.718 38.648 40.790 

18 6.265 8.231 22.760 25.989 28.869 31.526 32.346 34.805 37.156 40.136 42.312 

19 6.844 8.907 23.900 27.204 30.144 32.852 33.687 36.191 38.582 41.610 43.820 

20 7.434 9.591 25.038 28.412 31.410 34.170 35.020 37.566 39.997 43.072 45.315 

21 8.034 10.283 26.171 29.615 32.671 35.479 36.343 38.932 41.401 44.522 46.797 

22 8.643 10.982 27.301 30.813 33.924 36.781 37.659 40.289 42.796 45.962 48.268 

23 9.260 11.689 28.429 32.007 35.172 38.076 38.968 41.638 44.181 47.391 49.728 

24 9.886 12.401 29.553 33.196 36.415 39.364 40.270 42.980 45.559 48.812 51.179 

25 10.520 13.120 30.675 34.382 37.652 40.646 41.566 44.314 46.928 50.223 52.620 

26 11.160 13.844 31.795 35.563 38.885 41.923 42.856 45.642 48.290 51.627 54.052 

27 11.808 14.573 32.912 36.741 40.113 43.195 44.140 46.963 49.645 53.023 55.476 

28 12.461 15.308 34.027 37.916 41.337 44.461 45.419 48.278 50.993 54.411 56.892 

29 13.121 16.047 35.139 39.087 42.557 45.722 46.693 49.588 52.336 55.792 58.301 

30 13.787 16.791 36.250 40.256 43.773 46.979 47.962 50.892 53.672 57.167 59.703 

31 14.458 17.539 37.359 41.422 44.985 48.232 49.226 52.191 55.003 58.536 61.098 

32 15.134 18.291 38.466 42.585 46.194 49.480 50.487 53.486 56.328 59.899 62.487 

33 15.815 19.047 39.572 43.745 47.400 50.725 51.743 54.776 57.648 61.256 63.870 
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34 16.501 19.806 40.676 44.903 48.602 51.966 52.995 56.061 58.964 62.608 65.247 

35 17.192 20.569 41.778 46.059 49.802 53.203 54.244 57.342 60.275 63.955 66.619 

( , )F n m  (fiSeris) ganawilebis zeda                   

 -kritikuli wertilebi ( , ,n mF  ) 

 

  n  0.1   

m 1 2 3 4 5 7 10 15 20 

1 39.864 49.500 53.593 55.833 57.240 58.906 60.195 61.220 61.740 

2 8.5264 8.9999 9.1618 9.2434 9.2926 9.3491 9.3915 9.4248 9.4413 

3 5.5384 5.4624 5.3907 5.3426 5.3092 5.2661 5.2304 5.2003 5.1845 

4 4.5448 4.3245 4.1909 4.1073 4.0505 3.9790 3.9198 3.8704 3.8443 

5 4.0605 3.7798 3.6194 3.5202 3.4530 3.3679 3.2974 3.2379 3.2067 

7 3.5895 3.2575 3.0740 2.9605 2.8833 2.7850 2.7025 2.6322 2.5947 

10 3.2850 2.9244 2.7277 2.6054 2.5216 2.4139 2.3226 2.2434 2.2007 

15 3.0731 2.6951 2.4898 2.3615 2.2729 2.1582 2.0593 1.9722 1.9243 

20 2.9746 2.5893 2.3801 2.2490 2.1582 2.0397 1.9368 1.8450 1.7939 

30 2.8808 2.4887 2.2761 2.1423 2.0493 1.9269 1.8195 1.7222 1.6674 

60 2.7911 2.3932 2.1774 2.0409 1.9457 1.8194 1.7070 1.6034 1.5435 

 

 

  n  0.05   

m  1 2 3 4 5 7 10 15 20 

1 161.45 199.50 215.71 224.58 230.16 236.77 241.88 245.95 248.01 

2 18.513 19.000 19.164 19.247 19.296 19.353 19.396 19.429 19.446 
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3 10.128 9.5522 9.2766 9.1172 9.0135 8.8867 8.7855 8.7028 8.6602 

4 7.7086 6.9443 6.5915 6.3882 6.2560 6.0942 5.9644 5.8579 5.8026 

5 6.6078 5.7862 5.4095 5.1922 5.0504 4.8759 4.7351 4.6187 4.5582 

7 5.5914 4.7375 4.3469 4.1202 3.9715 3.7871 3.6366 3.5108 3.4445 

10 4.9645 4.1028 3.7082 3.4780 3.3259 3.1354 2.9782 2.8450 2.7741 

15 4.5431 3.6823 3.2874 3.0556 2.9013 2.7066 2.5437 2.4035 2.3275 

20 4.3512 3.4928 3.0983 2.8660 2.7109 2.5140 2.3479 2.2032 2.1241 

30 4.1709 3.3159 2.9223 2.6896 2.5336 2.3343 2.1646 2.0149 1.9317 

60 4.0012 3.1505 2.7581 2.5252 2.3683 2.1666 1.9927 1.8365 1.7480 

( , )F n m  (fiSeris) ganawilebis zeda               

 -kritikuli wertilebi ( , ,n mF  ) 

  n  0.01   

m  1 2 3 4 5 7 10 15 20 

1 4052.2 4999.5 5403.4 5624.6 5763.6 5928.4 6055.8 6157.3 6208.7 

2 98.503 99.000 99.166 99.249 99.299 99.356 99.399 99.433 99.449 

3 34.116 30.817 29.457 28.710 28.237 27.672 27.229 26.872 26.690 

4 21.198 18.000 16.694 15.977 15.522 14.976 14.546 14.198 14.020 

5 16.258 13.274 12.060 11.392 10.967 10.455 10.051 9.7222 9.5526 

7 12.246 9.5467 8.4513 7.8466 7.4605 6.9929 6.6201 6.3143 6.1554 

10 10.044 7.5594 6.5523 5.9944 5.6363 5.2001 4.8492 4.5582 4.4055 

15 8.6831 6.3588 5.4169 4.8932 4.5557 4.1416 3.8049 3.5223 3.3719 

20 8.0960 5.8489 4.9382 4.4306 4.1027 3.6987 3.3682 3.0880 2.9377 

30 7.5624 5.3903 4.5098 4.0179 3.6990 3.3046 2.9791 2.7002 2.5486 

60 7.0771 4.9774 4.1259 3.6491 3.3388 2.9530 2.6318 2.3522 2.1978 

 

 

  n  0.005   

m  1 2 3 4 5 7 10 15 20 

1 16211 19999 21615 22500 23056 23715 24224 24630 24836 

2 198.50 199.00 199.17 199.25 199.30 199.36 199.40 199.43 199.45 
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3 55.552 49.799 47.467 46.195 45.392 44.434 43.686 43.085 42.777 

4 31.333 26.284 24.259 23.155 22.456 21.622 20.967 20.438 20.167 

5 22.785 18.314 16.530 15.556 14.940 14.200 13.618 13.146 12.903 

7 16.235 12.404 10.882 10.050 9.5221 8.8853 8.3803 7.9677 7.7539 

10 12.826 9.4270 8.0807 7.3428 6.8723 6.3025 5.8467 5.4706 5.2740 

15 10.798 7.7007 6.4760 5.8029 5.3721 4.8473 4.4235 4.0697 3.8826 

20 9.9439 6.9865 5.8176 5.1744 4.7616 4.2569 3.8470 3.5020 3.3178 

30 9.1796 6.3547 5.2387 4.6233 4.2275 3.7416 3.3439 3.0058 2.8231 

60 8.4946 5.7950 4.7290 4.1399 3.7599 3.2911 2.9042 2.5705 2.3872 

 

 n 0.025  

m 1 2  3  4  5  6  7  8  9  10  

1 647.789 799.500 864.163 899.583 921.847 937.111 948.216 956.656 963.284 968.627 

2  38.5063 39.0000 39.1655 39.2484 39.2982 39.3315 39.3552 39.3730 39.3869 39.3980 

3  17.4434 16.0441 15.4392 15.1010 14.8848 14.7347 14.6244 14.5399 14.4731 14.4189 

4  12.2179 10.6491 9.9792 9.6045 9.3645 9.1973 9.0741 8.9796 8.9047 8.8439 

5  10.0070 8.4336 7.7636 7.3879 7.1464 6.9777 6.8531 6.7572 6.6811 6.6192 

6  8.8131 7.2599 6.5988 6.2272 5.9876 5.8198 5.6955 5.5996 5.5234 5.4613 

7  8.0727 6.5415 5.8898 5.5226 5.2852 5.1186 4.9949 4.8993 4.8232 4.7611 

8  7.5709 6.0595 5.4160 5.0526 4.8173 4.6517 4.5286 4.4333 4.3572 4.2951 

9  7.2093 5.7147 5.0781 4.7181 4.4844 4.3197 4.1970 4.1020 4.0260 3.9639 

10  6.9367 5.4564 4.8256 4.4683 4.2361 4.0721 3.9498 3.8549 3.7790 3.7168 

11  6.7241 5.2559 4.6300 4.2751 4.0440 3.8807 3.7586 3.6638 3.5879 3.5257 

12  6.5538 5.0959 4.4742 4.1212 3.8911 3.7283 3.6065 3.5118 3.4358 3.3736 

13  6.4143 4.9653 4.3472 3.9959 3.7667 3.6043 3.4827 3.3880 3.3120 3.2497 

14  6.2979 4.8567 4.2417 3.8919 3.6634 3.5014 3.3799 3.2853 3.2093 3.1469 

15  6.1995 4.7650 4.1528 3.8043 3.5764 3.4147 3.2934 3.1987 3.1227 3.0602 
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danarTi 3  (amocanebis pasuxebi) 

 

 

statistikuri daskvnebis Teoria 

Tavi I 

1. 2.58; 2.33; 1.96; 1.65; 1.88. 2. 32.03; 11.01; (28.1, 35.97); 2.01.                  

3. 46.9709; 14.3582; (41.8329, 52.1089). 4. (77, 87); (75, 89); II, vinaidan 

saimedooba ufro didia. 5. 196; 617.3; (52, 340). 6. (11.9,13.3); es 

Zalian mcire albaTobis mqonea, radgan 30 bevrjer aRemateba 

13.3-s. 7. (184, 188); (185, 187); II, vinaidan 100 > 40. 8. (18.13, 18.87). 

9. (5.6, 6.2). 10. 3222.4; 3480.1; (2341.5, 4130.3). 11. (37, 39); (35, 41); 

vinaidan 8 4 . 12. (59.5, 62.9). 13. 106. 14. 45. 15. (57.4, 58.6). 16. 25. 

17. 10. 18. 5. 19. 2.898; 2.624; 2.093; 2.074; 1.833. 20. 563.2; 87.9; 

(500.4, 626); 62.8. 21. 81.72; 11.58; (75.96, 87.48). 22. (15, 17).               

23. (17, 19). 24. 33.4; 28.7; (21.2, 45.6); monacemi 132 araCveule-

brivad didia (`amovardnili~ – `outlier~ monacemia) 25. (8, 9.2). 

26. (11990, 12410). 27. 58.9; 5.1; (55.5, 62.3). 28. (8.7, 9.9). 29. (13, 23). 

30. (17.29, 19.77). 31. (123, 129). 32. (109, 121). 33. (38.4, 44.8).          

34. (7.9, 165.9). 35. (94, 98). 36. (58197, 58241). 

Tavi II 

1. (0.365, 0.415) anu (36.5%,41.5%). 2. (0.197, 0.343). 3. (0.557, 0.743). 

4. (0.109, 0.151). 5. (0.797, 0.883). 6. (0.086, 0.214). 7. (0.153, 0.307); 

es Sedegi eTanxmeba jandacvis saministros monacemebs.         

8. (0.467, 0.683). 9. (0.337, 0.543). 10. (0.413, 0.487). 11. (0.149, 

0.351). 12. 577. 13. 3097; 4129. 14. 225; 273. 15. 99; 273. 16. 1448; 

1509. 17. 95%. 18. 96%.  

Tavi III 

1. 6.262, 27.488; 0.711, 9.488; 8.643, 42.796; 15.308, 44.461; 5.892, 

22.362. 2. (1.7, 6.2); (1.3, 2.5). 3. (30.9, 78.2); (5.6, 8.8). 4. (1.4, 11.7); 

(1.2, 3.4). 5. (0.4, 2.25); (0.63, 1.5). 6. (3.5, 9.3); (1.9, 3). 7. (1.2, 7.7); 

(1.1, 2.8). 8. (259.343, 772.724); (16.104, 27.798). 9. (4.1, 7.1).                     
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10. (0.001, 0.008); (0.032, 0.089). 11. (16.2, 19.8). 12. (42.31, 45.09); 

54 sT gacilebiT didia, vidre mosalodneli intervali. 

13. (2.5, 2.7). 14. (2494, 2760). 15. (7.46, 7.54). 16. (16.99, 19.47). 

17. (25, 31). 18. 106. 19. 28. 20. (0.395, 0.445) anu (39.5%, 44.5%). 

21. (0.343, 0.457). 22. (0.791, 0.909). 23. 1418. 24. 8487. 25. (0.25, 0.51). 

26. (1.7, 4.7). 27. (5.1, 18.3). 28. (1.447, 2.491). 29. (22.79, 24.11). 

30. (43.15, 46.45). 31. (3954, 4346). 32. (45.7, 51.5). 33. (418, 458). 

34. (26, 36). 35. 180. 36. 25. 37. (0.604, 0.810). 38. (0.295, 0.425).     

39. (0.342, 0.547). 40. 545. 41. (7, 13). 42. (30.9, 78.2); (5.6, 8.8).             

43. (1.8, 3.2). 

Tavi IV 

1. 2.58 ; 1.65; -1.65; -1.28; 1.96 ; 1.75; -2.33; 1.65 ; 2.05; 2.33 .             

2. 
0 : 39H E  , 

1 : 39H E  ; 
0 : 25000H E  , 1 : 25000H E  ; 

0 : 25H E  , 

1 : 25H E  ; 
0 : 85H E  , 

1 : 85H E  ; 
0 : 56H E  , 

1 : 56H E  ; 

0 : 250H E  , 
1 : 250H E  ; 

0 : 75H E  , 
1 : 75H E  ; 

0 : 950H E  , 

1 : 950H E  . 3. 
0 : 25000H E  , 

1 : 25000H E  ; . . 1.96CV   ; 

. . 1.59T V z   ; 
0H . 4. 

0 : 69.21H E  ,  
1 : 69.21H E  ;  . . 1.96CV   ; 

. . 1.15T V z   ; 
0H . 5. 

0 : 9.78H E  ,  
1 : 9.78H E  ;  . . 1.28CV   ; 

. . 0.54T V z   ; 
0H . 6. 

0 : 24H E  , 
1 : 24H E  ; . . 1.65CV  ; 

. . 1.85T V z  ; 
1H . 7. 

0 : 800H E  ,  
1 : 800H E  ;  . . 2.33CV   ; 

. . 10.12T V z  ; 
1H . 8. 

0 : 14H E  ,  
1 : 14H E  ;  . . 2.33CV   ; 

. . 4.89T V z   ; 
1H . 9. 

0 : 24H E  ,  
1 : 24H E  ;  . . 1.96CV   ; 

. . 9.73T V z   ; 
1H . 10. 

0 : 70H E  ,  
1 : 70H E  ;  . . 1 . 9 6CV   ; 

. . 2.59T V z   ; 
1H . 11. 

0 : 1660H E  ,  
1 : 1660H E  ;  . . 1.96CV   ; 

. . 25.06T V z   ; 
1H . 12. 

0 : 36H E  ,  
1 : 36H E  ;  . . 2.58CV   ; 

. . 3.54T V z   ; 
1H . 13. 

0 : 60000H E  , 
1 : 60000H E  ; . . 1.96CV   ; 

. . 1.78T V z  ; 
0H . 14. 

0 : 240H E  , 
1 : 240H E  ; . . 2.33CV   ; 

. . 3.87T V z   ; 
1H . 15. ara; ara; ara; ki; ki. 16. 

0 : 27.5H E  , 

1 : 27.5H E  ; . . 2.55T V z  ; P -mniSvneloba = 0.0054; ki.                     
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17. 
0 : 264H E  , 

1 : 264H E  ; . . 2.53T V z   ; P -mniSvneloba = 

=0.0057; ki. 18. 
0 : 40H E  , 

1 : 40H E  ; . . 2.45T V z   ; P -mni-

Svneloba = 0.0071; ki. 19. 
0 : 84H E  , 

1 : 84H E  ; . . 1.1T V z  ; 

P -mniSvneloba=0.1357; ara. 20. 
0 : 800H E  , 

1 : 800H E  ; 

. . 2.61T V z   ; P -mniSvneloba = 0.009; ki. 21. 
0 : 6.32H E  , 

1 : 6.32H E  ; . . 2.49T V z  ; P -mniSvneloba = 0.0128; 
1H .             

22. 
0 : 30000H E  , 

1 : 30000H E  ; . . 1.71T V z  ; P -mniSvneloba= 

= 0.0872; 
1H ; ki. 23. 

0 : 60H E  , 
1 : 60H E  ; . . 0.03T V z   ; P -

mniSvneloba = 0.976; ara. 

Tavi V 

1. 1.833 ; 1.740 ; 3.365 ; 2.306; 2.145 ; -2.819; 2.771 ; 2.583 .               

2. (0.01,0.025); (0.05, 0.1); (0.1, 0.25); (0.1, 0.2); P -mniSvneloba < 

<0.005); (0.1, 0.25); P -mniSvneloba = 0.05; P -mniSvneloba > 0.25. 

3. 
0 : 11.52H E  , 

1 : 11.52H E  ; . . 1.83CV   ; . . 9.97T V t   ; ki.           

4. 
0 : 2000H E  , 

1 : 2000H E  ; . . 3.747CV   ; . . 0.104T V t   ; 

ara. 5. 
0 : 800H E  , 

1 : 800H E  ; . . 2.262CV   ; . . 9.96T V t  ; ki.              

6. 
0 : 48H E  , 

1 : 48H E  ; . . 2.567CV   ; . . 5.94T V t   ; ki.                   

7. 
0 : 700H E  , 

1 : 700H E  ; . . 2.262CV   ; . . 2.71T V t   ; ki.               

8. 
0 : 17.63H E  , 

1 : 17.63H E  ; . . 2.145CV   ; . . 1.16T V t  ; 
0H . 

9. 
0 : 750H E  , 

1 : 750H E  ; . . 3.106CV   ; . . 3.67T V t   ; ki.             

10. 
0 : 6.62H E  , 

1 : 6.62H E  ; 10n  ; . . 1.383CV   ; . . 2.62T V t   ; 

ki. 11. 
0 : 350H E  , 

1 : 350H E  ; . . 1.796CV  ; . . 1.732T V t  ; 

0H . 12. 
0 : 3H E  , 

1 : 3H E  ; . . 2.776CV   ; . . 5.22T V t  ; 
1H .                     

13. 
0 : 37H E  , 

1 : 37H E  ; . . 2.048CV   ; . . 1.88T V t   ;  

0.05 < P -mniSvneloba; radganac P  , amitom 
0H  ar unda 

ukuvagdoT.  14. 
0 : 30H E  , 

1 : 30H E  ;  . . 0.85T V t  ; 0.2< P -

mniSvneloba < 0.5; radganac P  , amitom 
0H  ar unda uku-
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vagdoT. 15. 
0 : 75H E  , 

1 : 75H E  ; . . 2.83T V t   ; 0.01< P -

mniSvneloba<0.02; radganac P  , amitom 
0H  ar unda 

ukuvagdoT.  

Tavi VI 

1. 
0 : 225H D  , 

1 : 225H D  , . . 27.587CV  ; 
0 : 225H D  , 

1 : 225H D  , 

. . 14.042CV  ; 
0 : 225H D  , 

1 : 225H D  , . . 5.629CV  , 26.119; 

0 : 225H D  , 
1 : 225H D  , . . 2.167CV  , 14.067; 

0 : 225H D  , 

1 : 225H D  , . . 32CV  ; 
0 : 225H D  , 

1 : 225H D  , . . 8.907CV  ; 

0 : 225H D  , 
1 : 225H D  , . . 3.074CV  , 28.299; 

0 : 225H D  , 

1 : 225H D  , . . 15.308CV  . 2. (0.01, 0.025); (0.005, 0.01); (0.01, 0.025): 

P -mniSvneloba<0.005; (0.025, 0.05); (0.1, 0.2); (0.05, 0.1); P -

mniSvneloba<0.01. 3. 
0 : 60H   , 

1 : 60H   ; . . 8.672CV  , 27.587; 

2. . 19.707T V   ; 
0H . 4. 

0 : 6.2H D  , 
1 : 6.2H D  ; . . 33.409CV  ; 

2. . 17.823T V   ; 
0H . 5. 

0 : 25H D  , 
1 : 25H D  ; . . 27.204CV  ; 

2. . 27.36T V   ; ki. 6. 
0 : 1.6H D  , 

1 : 1.6H D  ; . . 55.758CV  ; 

2. . 70.438T V   ; ki. 7. 
0 : 1.2H   , 

1 : 1.2H   ; 2. . 31.5T V   ; 

P -mniSvneloba < 0.005 <  ; 
1H . 8. 

0 : 0.03H   , 
1 : 0.03H   ; 

2. . 14.381T V   ; 0.025 < P -mniSvneloba < 0.05 =  ; ara.        

9. 
0 : 2H   , 

1 : 2H   ; . . 24.725CV  ; 2. . 22.02T V   ; ara.  

 

Tavi VII 

1. 
0 : 0.4H p  , 

1 : 0.4H p  ; . . 2.58CV   ; . . 0.612T V z   ; ara.                          

2. 
0 : 0.23H p  , 

1 : 0.23H p  ; . . 1.65CV   ; . . 0.83T V z   ; ara.                   

3. 
0 : 0.37H p  , 1 : 0.37H p  ; . . 2.58CV   ; . . 2.9T V z   ; ki.                      

4. 
0 : 0.4H p  , 

1 : 0.4H p  ; . . 1.28CV   ; . . 0.462T V z   ; ara.                     

5. 
0 : 0.32H p  , 

1 : 0.32H p  ; . . 1.65CV   ; . . 1.29T V z   ; ara. 
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6. 
0 : 0.63H p  , 

1 : 0.63H p  ; . . 1.96CV   ; . . 0.88T V z   ; 
0H .                  

7. 
0 : 0.17H p  , 

1 : 0.17H p  ; . . 1.96CV   ; . . 1.76T V z  ; 
0H .                  

8. 
0 : 0.15H p  , 

1 : 0.15H p  ; . . 1.65CV   ; . . 0.94T V z   ; 
0H .                 

9. 
0 : 0.25H p  , 

1 : 0.25H p  ; . . 1.15T V z  ; P -mniSvneloba = 

0.1251 >  ; 
0H . 10. 

0 : 0.3H p  , 
1 : 0.3H p  ; . . 1.85T V z  ; P -

mniSvneloba=0.0322< ; 
1H . 11. 

0 : 0.1H p  , 
1 : 0.1H p  ; 

. . 1.34T V z  ; P -mniSvneloba=0.1802> ; 
0H . 12. ara. 13. ara.  

Tavi VIII 

1. 
0 : 1800H E  ,

1 : 1800H E  ; . . 1.96CV   ; . . 0.47T V z  ; 
0H ; 

1706.04 E   1953.96 ; 1800 (1706.04,1953.96) . 2. 
0 : 42H E  , 

1 : 42H E  ; . . 1.65CV   ; . . 0.47T V z  ; 
1H ; 43.83 52.17E  ; 

42 (43.83,52.17) . 3. 
0 : 86H E  , 

1 : 86H E  ; . . 2.58CV   ; 

. . 1.29T V z   ; 
0H ; 80 88E  ; 86 (80,88) . 4. 

0 : 47H E  , 

1 : 47H E  ; . . 1.65CV   ; . . 2.26T V z   ; 
1H ; 38.35 45.65E  ; 

47 (38.35,45.65) . 5. 
0 : 22H E  , 

1 : 22H E  ; . . 2.58CV   ; 

. . 2.32T V z   ; 
0H ; 19.47 22.13E  ; 22 (19.47,22.13) .                             

6. 
0 : 98H E  , 

1 : 98H E  ; . . 1.96CV   ; . . 2.02T V z   ; 
1H .                       

7. 
0 : 14H E  , 

1 : 14H E  ; . . 1.96CV   ; . . 4.22T V z  ; 
1H .                     

8. 
0 : 16.3H E  , 

1 : 16.3H E  ; . . 11.3T V z  ; P -mniSvneloba<0.01; 

ki. 9. 
0 : 61.2H E  , 

1 : 61.2H E  ; . . 2.831CV   ; . . 4.378T V t   ; 

ki. 10. 
0 : 67H E  , 

1 : 67H E  ; . . 1.383CV  ; . . 7.47T V t  ; ara.               

11. 
0 : 23.2H E  , 

1 : 23.2H E  ; . . 1.27T V t   ; 0.75< P -mniSvne-

loba<0.9; ara. 12. 
0 : 6H E  , 

1 : 6H E  ; . . 2.821CV   ; . . 1.835T V t  ; 

ara. 13. 
0 : 0.3H p  , 

1 : 0.3H p  ; . . 1.65CV   ; . . 0.85T V z   ; 
0H . 

14. 
0 : 0.6H p  , 

1 : 0.6H p  ; . . 1.28CV   ; . . 1.22T V z   ; ki.                     

15. 
0 : 0.8H p  , 

1 : 0.8H p  ; . . 2.33CV   ; . . 1.92T V z   ; 
0H .                

16. 
0 : 0.65H p  , 

1 : 0.65H p  ; . . 1.17T V z  ; P -mniSvneloba = 
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=0.242 >  ; 
0H . 17. 

0 : 225H E  , 
1 : 225H E  ; . . 2.36T V z  ; 

P -mniSvneloba = 0.0182; 
0H . 18. 

0 : 3.4H   , 
1 : 3.4H   ; 

. . 11.689CV   da 38.076; 2. . 35.1T V   ; ara. 19. 
0 : 4.3H   , 

1 : 4.3H   ; 

2. . 6.95T V   ; 0.005< P -mniSvneloba<0.01< ; ki. 20. 
0 : 95H   , 

1 : 95H   ; . . 6.408CV   da 33.409; 2. . 15.0212T V   ; ara.                      

21. 
0 : 18H   , 

1 : 18H   ; . . 11.143CV   da 0.484; 2. . 5.44T V   ; 
0H . 

22. 
0 : 28.6H E  , 

1 : 28.6H E  ; . . 1.96CV   ; . . 2.14T V z  ; 
1H . 

23. 
0 : 6500H E  , 

1 : 6500H E  ; . . 1.96CV   ; . . 5.27T V z  ; 
1H . 

24. 
0 : 21H E  , 

1 : 21H E  ; . . 2.921CV   ; . . 2.06T V t   ; 
0H .               

25. 
0 : 12.4H E  , 

1 : 12.4H E  ; . . 1.345CV   ; . . 2.324T V t   ; ki. 

Tavi IX 

1. 
0 1 2:H a a , 

1 1 2:H a a ; . . 2.58CV   ; . . 0.856T V z   ; ki.                           

2. 
0 1 2: 0H a a  , 

1 1 2: 0H a a  ; . . 1.65CV   ; . . 2.27T V z  ; ki.                

3. 
0 1 2:H a a , 

1 1 2:H a a ; . . 1.65CV   ; . . 2.56T V z  ; ki.                               

4. 
0 1 2:H a a , 

1 1 2:H a a ; . . 2.33CV   ; . . 1T V z  ; ara.  

5. 
0 1 2:H a a , 

1 1 2:H a a ; . . 2.05CV   ; . . 1.12T V z  ; 
0H .  

6. 
0 1 2:H a a , 

1 1 2:H a a ; . . 2.58CV   ; . . 3.44T V z  ; ki.  

7. 
0 1 2:H a a , 

1 1 2:H a a ; . . 1.65CV   ; . . 2.01T V z   ; ara.  

8. 
0 1 2:H a a , 

1 1 2:H a a ; . . 1.65CV   ; . . 3.3T V z  ; ara.  

9. 0 1 2:H a a , 
1 1 2:H a a ; . . 2.33CV   ; . . 1.09T V z  ; ara.  

10. 
0 1 2:H a a , 

1 1 2:H a a ; . . 10.36T V z  ; P -mniSvneloba < 

<0.002< ; ki. 11. 
0 1 2:H a a , 

1 1 2:H a a ; . . 1.01T V z  ; P -mniSv-

neloba = 0.3124; ara. 12. 
0 1 2:H a a , 

1 1 2:H a a ; . . 0.76T V z   ; 

P -mniSvneloba=0.4472; 
0H . 13. 

1 22.8 6a a   . 14. 
1 27.3 1.3a a     . 

15. 
1 20.3 0.5a a   . 

Tavi X 
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1. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 4.03CV  ; 1.93f  ; 
0H ;                              

II) 
0 1 2:H a a , 

1 1 2:H a a ; 
18,0.025. . 2.101CV t   ; 4.2t   ; ki – 

1H ;            

III) 
1 27762 2434a a     . 2. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 2.62CV  ; 

1.44f  ; 
0H ; II) 0 1 2:H a a , 

1 1 2:H a a ; 
34,0.05. . 1.65CV t  ; 0.55t  ; 

ara – 
0H . 3. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 2.72CV  ; 5.06f  ; 
1H ;  

II) 
0 1 2:H a a , 

1 1 2:H a a ; 
25,0.1. . 1.316   CV t ; 1.24t   ; ara – 

0H .   4. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.88CV  ; 1.78f  ; 
0H ;   

II) 0 1 2:H a a , 
1 1 2:H a a ; 

36,0.01. . 2.33CV t  ; 1.26t  ; ara – 
0H .          

5. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 14.94CV  ; 1.41f  ; 
0H ;                       

II) 
0 1 2:H a a , 

1 1 2:H a a ; 
10,0.01. . 2.764CV t  ; 1.45t  ; ara – 

0H . 

6. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 6.39CV  ; 1.139f  ; 
0H ;                       

II) 
0 1 2:H a a , 

1 1 2:H a a ; 8,0.1. . 1.397CV t  ; 16.252t  ; ki – 
1H .             

7. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 4.19CV  ; 1.7f  ; 
0H ;                          

II) 
0 1 2:H a a , 

1 1 2:H a a ; 
22,0.01. . 2.508CV t   ; 2.97t   ; ki – 

1H ; 

III) 
1 211.1 0.93a a     . 8. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 4.65CV  ; 

4.46f  ; 
0H ; II) 

0 1 2:H a a , 
1 1 2:H a a ; 14,0.05. . 1.761CV t   ; 

4.2t   ; ki – 
1H . 9. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 3.67f  ; 0.02 < 

P -mniSvneloba < 0.05; 
1H ; II) 

0 1 2:H a a , 
1 1 2:H a a ; . . 11d f  ; 

4.98t   ; P -mniSvneloba < 0.005 <  ; ki – 
1H . 10. I) 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; 1f  ; P -mniSvneloba > 0.2 > 0 . 0 1  ; 
0H ;                          

II) 
0 1 2:H a a , 

1 1 2:H a a ; . . 30d f  ; 1.89t  ; 0.05 < P -mniS-

vneloba < 0.1; 
0H ; III) 

1 20.15 0.95a a    . 11. I) 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; . . 7.15CV  ; 1.23f  ; 
0H ; II) 0 1 2:H a a , 1 1 2:H a a ; 

10,0.025. . 2.228CV t   ; 0.119t  ; ara – 
0H ; III) 

1 25.9 6.5a a    . 

Tavi XI 
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1. 15,22,0.005. . 3.36CV F  ; 
24,13,0.01. . 3.59CV F  ; 

45,29,0.025. . 2.03CV F  ; 

20,16,0.05. . 2.28CV F  ; 10,10,0.05. . 2.98CV F  . 2. 0.025 < P -mniSvnelo-

ba< <0.05; 0.05 < P -mniSvneloba < 0.1; P -mniSvneloba = 0.05; 

0.005< < P -mniSvneloba < 0.01; P -mniSvneloba = 0.05; P -

mniSvneloba>0.1; 0.05< P -mniSvneloba<0.1; 0.01< P -mniSvn-

eloba<0.02. 3. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 2.23CV  ; 1.41f  ; 

ara. 4. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.18CV  ; 1.67f  ; ki.                       

5. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 2.86CV  ; 7.85f  ; ki. 6. 
0 1 2:H   , 

1 1 2:H   ; . . 2.51CV  ; 3.346f  ; ki. 7. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 

. . 2.53CV  ; 2.09f  ; ara. 8. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.53CV  ; 

1.88f  ; ara. 9. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 2.66CV  ; 5.27f  ; 
1H . 

10. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.05CV  ; 2.17f  ; ara. 11. 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; . . 2.9CV  ; 1.72f  ; ara. 12. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 

. . 3.15CV  ; 1.45f  ; ara. 13. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.87CV  ; 

3.18f  ; 
0H . 14. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 5.32f  ; P -mniSvne-

loba<0.01< 0.05  ; 
1H . 15. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 3.5CV  ; 

3.773f  ; 
1H . 

Tavi XII 

1. 
0 : 0DH a  , 

1 : 0DH a  ; 
9,0.05. . 1.833CV t  ; 1.56t  ; ara – 

0H .                  

2. 
0 : 0DH a  , 

1 : 0DH a  ; 
8,0.1. . 1.397CV t   ; 2.8t   ; ki – 

1H .                    

3. 
0 : 0DH a  , 

1 : 0DH a  ; 9,0.025. . 2.262CV t    ; 0.176t  ; ara – 
0H ; 

( 1.18,1.38) . 4. 
0 : 0DH a  , 

1 : 0DH a  ; 9,0.05. . 1.833CV t  ; 5.435t  ; 

ara – 
1H . 5. 

0 : 0DH a  , 
1 : 0DH a  ; 9,0.1. . 1.383CV t   ; 3.4t   ; 

ki – 
1H . 6. 

0 : 0DH a  , 
1 : 0DH a  ; 5,0.025. . 2.571CV t  ; 2.24t  ; ki – 

0H . 

7. 
0 : 0DH a  , 

1 : 0DH a  ; 7,0.025. . 2.365CV t   ; 0.765t  ; ara – 
0H . 

8. 
0 : 0DH a  , 

1 : 0DH a  ; . . 7d f  ; 0.978t  ;   < 0.2 < P -mniS-
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vneloba < 0.5; 
0H . 9. 

0 : 0DH a  , 
1 : 0DH a  ; . . 15d f  ; 0.5t   ; 

P -mniSvneloba > 0.5 >  ; ara – 
0H . 

Tavi XIII 

1. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 3.64z  ; ki – 

1H .              

2. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.05. . 1.65CV z  ; 1.36z  ; ara – 0H .                     

3. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 2.12z   ; ki – 

1H .            

4. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 0.99z   ; ara – 

0H ; 

(-0.181, 0.055). 5. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 1.39z  ; 

0H ; (-0.032, 0.192). 6. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.05. . 1.65CV z    ; 

1.56z   ; ara – 
0H ; (-0.123, 0.003). 7. 

0 1 2:H p p , 
1 1 2:H p p ; 

0.005. . 2.58CV z    ; 1.302z  ; ara – 
0H ; (-0.097, 0.297).                               

8. 
0 1 2:H p p , 1 1 2:H p p ; 9.9z  ; P -mniSvneloba<0.001< 0.01  ; 

1H . 9. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 0.521z  ; ara 

– 
0H ; (-0.103, 0.178). 10. 

0 1 2:H p p , 
1 1 2:H p p ; 0.96z  ; P -mni-

Svneloba 0.337> 0.02  ; ara – 
0H . 11. 

0 1 2:H p p , 
1 1 2:H p p ; 

0.005. . 2.58CV z    ; 1.45z   ; ara – 
0H ; (-0.165, 0.045). 12. 

0 1 2:H p p , 

1 1 2:H p p ; 1.41z   ; P -mniSvneloba = 0.0793 >  ; ara – 
0H .             

13. 
0 1 2:H   , 

1 1 2:H   ; 
0.05. . 1.65CV z    ; 3.76z   ; 

1H ;               

(-4328.91,-4291.1). 14. 
0 1 2:H   , 

1 1 2:H   ; 
0.01. . 2.33CV z  ; 

0.59z  ; 
0H . 15. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 
17,15,0.025. . 2.86CV F  ; 

. . 2.24T V f  ; ara – 
0H . 16. 2 2

0 1 2:H   , 2 2

1 1 2:H   ; 

24,24,0.05. . 1.98CV F  ; . . 2.16T V f  ; ki – 
1H . 17. 

0 1 2:H   , 
1 1 2:H   ; 

23,10,0.05. . 2.77C V F  ; . . 9.88T V f  ; ki – 
1H . 18. 0 1 2:H   , 

1 1 2:H   ; 29,29,0.005. . 2.76CV F  ; . . 3.84T V f  ; ki – 
1H . 19. 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; 64,41,0.1. . 1.47CV F  ; . . 2.32T V f  ; 
1H . 20. I) 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; 14,23,0.005. . 3.47CV F  ; . . 2.78T V f  ; 
0H ; II) 

0 1 2:H   , 

1 1 2:H   ; 37,0.005. . 2.74CV t    ; 14.09t   ; 
1H .21. I) 2 2

0 1 2:H   , 
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2 2

1 1 2:H   ; . . 1.98CV  ; . . 1.11T V f  ; 
0H ; II) 

0 1 2:H   , 

1 1 2:H   ; . . 1.28CV  ; 1.31t  ; 
1H . 22. I) 2 2

0 1 2:H   , 

2 2

1 1 2:H   ; . . 2.87CV  ; . . 5.17T V f  ; 
1H ; II) 0 1 2:H   , 

1 1 2:H   ; . . 2.624CV   ; . . 14d f  ; 6.54t  ; 
1H ;                                

III) (3447.8, 8068.2). 23. I) 2 2

0 1 2:H   , 2 2

1 1 2:H   ; . . 39.7T V f  ; 

P -mniSvneloba < 0.05; 
1H ; II) 0 1 2:H   , 

1 1 2:H   ; . . 11d f  ; 

3.74t  ; P -mniSvneloba < 0.005; 
1H . 24. 

0 : 0DH a  , 
1 : 0DH a  ; 

9,0.01. . 2.821C V t   ; . . 4.17T V t   ; ki – 
1H . 25. 

0 : 0DH a  , 
1 : 0DH a  ; 

7,0.05. . 1.895C V t   ; . . 2.73T V t   ; ki – 
1H . 26. 

0 1 2:H p p , 

1 1 2:H p p ; 
0.01. . 2.33CV z    ; 3.03z  ; ki – 

1H ; (0.027, 0.213).              

27. 
0 1 2:H p p , 

1 1 2:H p p ; 
0.025. . 1.96CV z    ; 2.51z  ; ara – 

1H ; (0.058, 0.422).  

Tavi XIV 

1. 
0H : Tanabaria, 

1H : araTanabaria; 2

6,0.05. . 12.59C V   ; 

2. . 28.887T V   ; 
1H . 2. 

0H  : ar eniWeba, 
1H  : eniWeba; 

2

3,0.1. . 6.251C V   ; 2. . 3.28T V   ; 
0H . 3. 

0H  : ar eniWeba 

(Tanabaria), 
1H  : eniWeba (Tanabaria); 2

3,0.01. . 11.345C V   ; 

2. . 8.625T V   ; ki – 
0H . 4. 

0H  : ar aniWeben, 
1H  : aniWeben; 

2

5,0.05. . 11.071C V   ; 2. . 12.067T V   ; ki – 
1H . 5. 

0H  : igivea, 

1H  : gansxvavebulia; 2

3,0.1. . 6.251C V   ; 2. . 100.275T V   ; 
1H . 

6. 
0H : igivea, 

1H  : gansxvavebulia; 2

4,0.05. . 9.488C V   ; 

2. . 7.872T V   ; ara --
0H . 7. 

0H  : emTxveva, 
1H  : ar emTxveva; 

2

3,0.01. . 11.345C V   ; 2. . 36.8897T V   ; 
1H . 8. 

0H  : ara aqvs 

upiratesoba, 
1H  : aqvs upiratesoba; 2

3,0.05. . 7.815C V   ; 

2. . 4.67T V   ; 
0H . 9. 

0H  : sworia, 
1H  : arasworia; 2. . 0.6T V   ; 
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P -mniSvneloba > 0.1; ki --
0H . 10. 

0H  : wesieria, 
1H  : ara-

wesieria; 2

3,0.05. . 7.815C V   ; 2. . 139.4T V   ; 
1H . 

Tavi XV 

1. 
0H : damoukid., 

1H : damokid.; 2

2,0.05. . 5.991C V   ; 2. . 6.789T V   ; 

1H . 2. 
0H : damoukid., 

1H : damokid.; 2

6,0.01. . 16.812C V   ; 

2. . 15.824T V   ; ara – 
0H . 3. 

0H : damoukid., 
1H : damokid.; 

2

6,0.05. . 12.592C V   ; 2. . 24.004T V   ; ara – 
1H . 4. 

0H : damo-

ukid., 
1H : damokid.; 2

2,0.05. . 5.991C V   ; 2. . 21.347T V   ; 
1H . 

5. 
0H : damoukid., 

1H : damokid.; 2

4,0.1. . 7.779C V   ; 

2. . 19.507T V   ; ki – 
1H . 6. 

0H : damoukid., 
1H : damokid.; 

2

3,0.05. . 7.815C V   ; 2. . 2.218T V   ; ki – 
1H . 7. 

0H : damoukid., 

1H : damokid.; 2

8,0.1. . 13.362C V   ; 2. . 46.733T V   ; ara – 
0H . 

8. 
0H : damoukid., 

1H : damokid.; 2

1,0.05. . 3.841C V   ; 

2. . 11.441T V   ; 
1H . 9. 

0H : damoukid., 
1H : damokid.; 

2

2,0.1. . 4.605C V   ; 2. . 6.342T V   ; ara – 
1H . 10. 

0H : arae-

feqt., 
1H : efeqt.; 2. . 10.643T V   ; P -mniSvneloba < 0.005; 

1H . 11. 
0H : damoukid., 

1H : damokid.; 2. . 19.43T V   ; P -

mniSvneloba < 0.005; 
1H . 

Tavi XVI 

1. 
0 1 2 3 4:H p p p p   , 

1 :H erTi mainc gansx.; 2

3,0.05. . 7.815C V   ; 

2. . 5.317T V   ; 
0H . 2. 

0 1 2 3:H p p p  , 
1 :H erTi mainc gansx.; 

2

2,0.01. . 9.210C V   ; 2. . 8.046T V   ; 
0H . 3. 

0 1 2 3 4:H p p p p   , 

1 :H erTi mainc gansx.; 2

3,0.05. . 7.815C V   ; 2. . 3.4T V   ; 
0H .              
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4. 
0 1 2 3:H p p p  , 

1 :H erTi mainc gansx.; 2

2,0.1. . 4.605C V   ; 

2. . 18.06T V   ; 
1H . 5. 

0 1 2 3 4:H p p p p   , 
1 :H erTi mainc 

gansx.; 2

3,0.1. . 6.251C V   ; 2. . 12.755T V   ; 
1H . 6. 

0 1:H p   

2 3 4p p p   , 
1 :H erTi mainc gansx.; 2

3,0.05. . 7.815C V   ; 

2. . 5T V   ; ara – 
0H . 7. 

0 1 2 3 4:H p p p p   , 
1 :H  erTi            

mainc gansx.; 2. . 1.734T V   ;  P -mniSvneloba > 0.1; 
0H .                

8. 
0 1 2 3:H p p p  , 

1 :H  erTi mainc gansx.; 2

2,0.1. . 4.605C V   ; 

2. . 2.401T V   ; 
0H . 

Tavi XVII 

1. 0.98r   , Zlieri uaryofiTi korelacia. 2. 0.98r  , 

Zlieri dadebiTi korelacia. 3. 0.62r  . 4. 
0 : 0H   , 

1 : 0H   ; 0.988r  ; 
2, / 2 4,0.025. . nCV t t      2.776  ; 

1H .           

5. 
0 : 0H   , 

1 : 0H   ; 0.832r   ; 
1H . 6. 

0 : 0H   , 
1 : 0H   ; 

0.952r  ; 
1H . 7. 

0 : 0H   , 
1 : 0H   ; 0.979r   ; 

1H . 8. 
0 : 0H   , 

1 : 0H   ; 0.716r  ; 
1H .  9. 

0 : 0H   , 
1 : 0H   ; 0.814r  ; 

0H . 

10. 
0 : 0H   , 

1 : 0H   ; 0.956r  ; 
1H ; 1.969 10.944y x  ; (30) 48y  . 

11. 
0 : 0H   , 

1 : 0H   ; 0.984r   ; 
1H ; 0.14 10.199y x   .                

12. 
0 : 0H   , 

1 : 0H   ; 0.963r  ; 
1H ; 0.86 10.251y x  .                       

13. 
0 : 0H   , 

1 : 0H   ; 0.981r   ; 
1H ; 2.668 96.784y x   .              

14. 
0 : 0H   , 

1 : 0H   ; 0.306r   ; 0.2 < P -mniSvneloba < 0.5; 

0H ; r  aramniSvnelovania. 15. 
0 : 0H   , 

1 : 0H   ; 0.491r  ; 

0.2< P -mniSvneloba<0.5; 
0H ; r  aramniSvnelovania. 16. 

0 : 0H   , 

1 : 0H   ; 0.857r  ; 
1H ; 0.19 2.818y x  ; (35) 3.84 4y   .                  

17. 
0 : 0H   , 

1 : 0H   ; 0.078r   ; 
0H ; korelacia aramniSvne-

lovania. 18. 
0 : 0H   , 

1 : 0H   ; 0.842r  ; 
1H ; 0.551 1.918y x  ; 

(11) 4.14 4y   . 19. 
0 : 0H   , 

1 : 0H   ; 0.602r  ; 
0H ; korela-

cia aramniSvnelovania. 20. 1.129. 21. 29.5. 22. (0, 5). 23. 217.5 – 

dakvirvebul mniSvnelobaTa saSualo. 
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Tavi XVIII 

1. 0.714  . 2. 40. 3. 0.75. 

Tavi XIX 

1. 
0H : 

1 2 3a a a  , 
1H : erTi mainc gansx.; 2,16,0.05. . 3.63CV F  ; 

. . 5.96T V f  ; ki – 
1H . 2. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 

2,27,0.05. . 3.35CV F  ; . . 7.456T V f  ; ki --
1H . 3. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 2,12,0.1. . 2.81CV F  ; . . 8.448T V f  ; ki – 
1H .                  

4. 
0H : 

1 2 3a a a  , 
1H : erTi mainc gansx.; 2,18,0.05. . 3.55CV F  ; 

. . 19.05T V f  ; ki – 
1H . 5. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 

2,11,0.05. . 3.98CV F  ; . . 7.75T V f  ; ki – 
1H . 6. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 2,17,0.1. . 2.64CV F  ; . . 1.28T V f  ; 

ara – 
0H . 7. 

0H : 
1 2 3 4a a a a   , 

1H : erTi mainc gansx.; 

3,24,0.05. . 3.01CV F  ; . . 6.974T V f  ; ara – 
1H . 8. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 2,12,0.1. . 2.81CV F  ; . . 9.16T V f  ;             

ki – 
1H . 9. 

0H : 
1 2 3 4a a a a   , 

1H : erTi mainc gansx.; 

3,31,0.1. . 2.28C V F  ; . . 234.5T V f  ; ki – 
1H . 10. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 2,12,0.05. . 3.89CV F  ; . . 5.877T V f  ; 

ki – 
1H . 11. 

0H : erTidaigivea, 
1H : gansxvavebulia; 

2

4,0.05. . 9.488C V   ; 2. . 87.14T V   ; ara – 
1H . 12. 

0H :    

erTidaigivea, 
1H : gansxvavebulia; 2

3,0.01. . 11.345C V   ; 

2. . 13.38T V   ; ara – 
1H . 13. 

0H : damoukid., 
1H : damokid.; 

2

2,0.1. . 4.605C V   ; 2. . 6.163T V   ; ki – 
1H . 14. 

0H : damoukid., 

1H : damokid.; 2

2,0.1. . 4.605C V   ; 2. . 3.05T V   ; ara – 
0H .          

15. 
0H : damoukid., 

1H : damokid.; 2

4,0.05. . 9.488C V   ; 

2. . 28T V   ; ki – 
1H . 16. 

0H : damoukid., 
1H : damokid.; 

2

2,0.1. . 4.605C V   ; 2. . 7.674T V   ; 
1H . 17. 

0H : 
1 2 3p p p  , 

1H : 

erTi mainc gansx.; 2

2,0.01. . 9.21C V   ; 2. . 23.89T V   ;             
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ara – 
1H . 18. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 

2,18,0.01. . 6.01CV F  ; . . 27.02T V f  ; 
1H . 19. 

0H : 
1 2 3a a a  , 

1H : 

erTi mainc gansx.; 2,13,0.05. . 3.81CV F  ; . . 0.533T V f  ;              

ara – 
0H . 20. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 

2,12,0.05. . 3.89CV F  ; . . 6.141T V f  ; ki – 
1H . 21. 

0H : 
1 2 3a a a  , 

1H : erTi mainc gansx.; 2,12,0.05. . 3.89CV F  ; . . 65.263T V f  ; ki – 

1H . 22. 
0H : 

1 2 3a a a  , 
1H : erTi mainc gansx.; 2,12,0.05. . 3.89CV F  ; 

. . 3.673T V f  ; ara – 
0H .  
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