
Sualeduri gamocdis bileTis pasuxis nimuSi (2018) 

 
praqtikuli amocanebi 

 
1. CanTaSi devs 6 wiTeli da 3 mwvane kalkulatori. CanTidan dabrunebis gareSe (an 
dabrunebiT) iReben 2 kalkulators. aageT maTSi mwvane kalkulatorTa ricxvis 
ganawilebis kanoni.                                                             (2 qula) 

amoxsna. amoRebul 2 kalkulatorSi SesaZlebelia iyos 0, 1 an 2 mwvane kalku-
latori. albaTobis klasikuri ganmartebis Tanaxmad saZiebeli ganawilebis kanoni 
iqneba 
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(dabrunebiT amoRebis SemTxvevaSi ganawilebis kanoni iqneba: 
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2. kazinoSi dgas sami saTamaSo magida A  da B  tipis, romlebic sruliad erTnairad 
gamoiyureba. amasTanave, B  tipis magida ori calia. A  tipis magidaze mogebis alba-
Toba aris 1/3, xolo B  tipis magidaze – 1/4. a) ipoveT SemTxveviT arCeul magidaze 
mogebis albaToba. (2 qula); b) Tqven SemTxveviT airCieT magida da moigeT. ras udris 
albaToba imisa, rom Tqven airCieT A  magida. (2 qula)                 sul 4 qula 

amoxsna. SemoviRoT xdomilebebi: 𝐴 (Sesabamisad, 𝐵) _ SemTxveviT SeirCa 𝐴 (Sesa-
bamisad, 𝐵) magida da 𝑊 _ Tqven moigeT. pirobis Tanaxmad, Cven gvaqvs: 𝑃(𝐴) = 1/3, 𝑃(𝐵) =

2/3, 𝑃(𝑊|𝐴) = 1/3da 𝑃(𝑊|𝐵) = 1/4. gamosaTvlelia albaTobebi: a) 𝑃(𝑊)da b) 𝑃(𝐴|𝑊). 
sruli albaTobis formulis Tanaxmad 

𝑷(𝑾) = 𝑷(𝑨)𝑷(𝑾|𝑨) + 𝑷(𝑩)𝑷(𝑾|𝑩) =
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 baiesis formulis Tanaxmad ki gvaqvs: 

𝑷(𝑨|𝑾) =
𝑷(𝑨)𝑷(𝑾|𝑨)

𝑷(𝑾)
=
𝟏/𝟗

𝟓/𝟏𝟖
=
𝟐

𝟓
. 

 
3. mocemulia diskretuli 𝜉 SemTxveviTi sididis ganawilebis kanoni 

𝝃 -2 -1 0 3 5 

P𝑷 0.2 0.15 0.21 0.14 0.3 

ipoveT: a) ganawilebis funqcia; b) maTematikuri lodini; g) dispersia; d) mediana; 
e) moda; v) 0.33-kvantili; z) zeda 0.39 kritikuli wertili; T) asimetriis koeficienti; 
i) eqscesis koeficienti; k) max(3𝜉, 4)-is ganawilebis kanoni; l) 𝑬{max(3𝜉, 4)}; m)  𝑃{𝜉 ∈
(−1,3]}.  

an ganawilebis funqciiT ganawilebis kanonis povna da danarCeni igive! 
an ori damoukidebeli 𝝃 da 𝜼 SemTxveviTi sididis ganawilebis kanonebis 

mixedviT 𝒉(𝝃, 𝜼)-s ganawilebis kanonis povna da danarCeni igive!   

 
amoxsna. a) 



𝑭𝝃(𝒙) = ∑ 𝒑𝒌
𝒙𝒌≤𝒙

=

{
 
 

 
 

𝟎,𝒙 < −𝟐;
𝟎. 𝟐, − 𝟐 ≤ 𝒙 < −𝟏;
𝟎. 𝟑𝟓, − 𝟏 ≤ 𝒙 < 𝟎;
𝟎. 𝟓𝟔,𝟎 ≤ 𝒙 < 𝟑;
𝟎. 𝟕,𝟑 ≤ 𝒙 < 𝟓;
𝟏,𝒙 ≥ 𝟓.

 

b) 𝑬𝝃 = −𝟐 ∙ 𝟎. 𝟐 + (−𝟏) ∙ 𝟎. 𝟏𝟓 +∙∙∙ +𝟓 ∙ 𝟎. 𝟑;    

g) 𝑫𝝃 = (−𝟐)𝟐 ∙ 𝟎. 𝟐 + (−𝟏)𝟐 ∙ 𝟎. 𝟏𝟓 +∙∙∙ +𝟓𝟐 ∙ 𝟎. 𝟑 − (𝑬𝝃)𝟐;    
d) marcxnidan daviwyoT da movZebnoT pirveli mniSvneloba, romlis 

CaTvliT Sesabamisi albaTobebis jami meti an toli iqneba 0.5-is, gveqneba: 𝑴𝒆 =

𝟎;    
e) mniSvneloba, romlis Sesabamisi albaToba udidesia, gvaqvs: 𝑴𝒐 = 𝟓;  
v) marcxnidan daviwyoT da movZebnoT pirveli mniSvneloba, romlis 

CaTvliT Sesabamisi albaTobebis jami meti an toli iqneba 0.33-is, gveqneba: 
𝒙𝟎.𝟑𝟑 = −𝟏;     

z) marjvnidan daviwyoT da movZebnoT pirveli mniSvneloba, romlis 
CaTvliT Sesabamisi albaTobebis jami meti an toli iqneba 0.39-is, gveqneba: 

𝒙𝟎.𝟑𝟗 = 𝟑;      

T)  𝒂 =
(−𝟐−𝑬𝝃)𝟑∙𝟎.𝟐+(−𝟏−𝑬𝝃)𝟑∙𝟎.𝟏𝟓+∙∙∙+(𝟓−𝑬𝝃)𝟑∙𝟎.𝟑

{√𝑫𝝃}
𝟑 ; 

i)  𝒆 =
(−𝟐−𝑬𝝃)𝟒∙𝟎.𝟐+(−𝟏−𝑬𝝃)𝟒∙𝟎.𝟏𝟓+∙∙∙+(𝟓−𝑬𝝃)𝟒∙𝟎.𝟑

{√𝑫𝝃}
𝟒 − 𝟑;  

k)    

𝒎𝒂𝒙(𝟑𝝃, 𝟒) 4 4 4 9 15 

P𝑷 0.2 0.15 0.21 0.14 0.3 

gavaerTianoT toli mniSvnelobebi. sabolood gvaqvs: 

𝒎𝒂𝒙(𝟑𝝃, 𝟒) 4 9 15 

P𝑷 0.56 0.14 0.3 

l) 𝑬{𝒎𝒂𝒙(𝟑𝝃, 𝟒)} = 𝟒 ∙ 𝟎. 𝟓𝟔 + 𝟗 ∙ 𝟎. 𝟏𝟒 + 𝟏𝟓 ∙ 𝟎. 𝟑; 
m) 𝑷{𝝃 ∈ (−𝟏, 𝟑]} = 𝟎. 𝟐𝟏 + 𝟎. 𝟏𝟒 = 𝟎. 𝟑𝟓.    

 
𝟑′. mocemulia uwyveti tipis 𝜉 SemTxveviTi sididis ganawilebis funqcia:  

𝑭𝝃(𝒙) = {
𝟎,𝒙 < 𝟎;

𝒄𝒔𝒊𝒏𝟐𝒙, 𝟎 ≤ 𝒙 < 𝝅/𝟔;
𝟏,𝒙 ≥ 𝝅/𝟔.

 

ipoveT: a) 𝑐 koeficienti; b) mediana; g) 0.2-kvantili; d) zeda 0.4 kritikuli wertili; e) 
𝑃{𝜉 ∈ [−1, 𝝅/𝟖)}; v) 𝑃{|𝜉| < 𝝅/𝟏𝟐}; z) ganawilebis simkvrive; T) moda.           sul 4 qula 

amoxsna. a) amovxsnaT gantoleba 𝑭𝝃(𝝅/𝟔) = 𝟏 (es aris 𝑭𝝃(𝒙) funqciis 

uwyvetoba 𝝅/𝟔 wertilSi). aqedan gvaqvs:  

𝒄𝒔𝒊𝒏
𝝅

𝟑
= 𝟏,    

√𝟑

𝟐
𝒄 = 𝟏, saidanac 𝒄 = 𝟐/√𝟑; 

b) amovxsnaT gantoleba 𝑭𝝃(𝒙) = 𝟎. 𝟓. gvaqvs:  
𝟐

√𝟑
𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟓,    𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟐𝟓√𝟑, saidanac 𝑴𝒆 =

𝟏

𝟐
𝒂𝒓𝒄𝒔𝒊𝒏(𝟎. 𝟐𝟓√𝟑); 

g) amovxsnaT gantoleba 𝑭𝝃(𝒙) = 𝟎. 𝟐. gvaqvs:  
𝟐

√𝟑
𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟐,    𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟏√𝟑, saidanac 𝒙𝟎.𝟐 =

𝟏

𝟐
𝒂𝒓𝒄𝒔𝒊𝒏(𝟎. 𝟏√𝟑); 

d) amovxsnaT gantoleba 𝑭𝝃(𝒙) = 𝟏 − 𝟎. 𝟒. gvaqvs:  



𝟐

√𝟑
𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟔,    𝒔𝒊𝒏𝟐𝒙 = 𝟎. 𝟑√𝟑, saidanac 𝒙𝟎.𝟒 =

𝟏

𝟐
𝒂𝒓𝒄𝒔𝒊𝒏(𝟎. 𝟑√𝟑); 

e) 𝑷{𝝃 ∈ [−𝟏,
𝝅

𝟖
)} = 𝑭𝝃 (

𝝅

𝟖
) − 𝑭𝝃(−𝟏) =

𝟐

√𝟑
𝐬𝐢𝐧

𝝅

𝟒
− 𝟎 =

𝟐

√𝟑
∙
√𝟐

𝟐
= √𝟐/𝟑; 

v) 𝑷 {|𝝃| <
𝝅

𝟏𝟐
} = 𝑭𝝃 (

𝝅

𝟏𝟐
) − 𝑭𝝃 (−

𝝅

𝟏𝟐
) =

𝟐

√𝟑
𝐬𝐢𝐧

𝝅

𝟔
− 𝟎 =

𝟏

√𝟑
; 

z) 𝒇𝝃(𝒙) = 𝑭𝝃
′ (𝒙) = {

𝟎,𝒙 < 𝟎;
𝟒𝒄𝒐𝒔𝟐𝒙

√𝟑
, 𝟎 ≤ 𝒙 < 𝝅/𝟔;

𝟎,𝒙 ≥ 𝝅/𝟔.

 

T) vinaidan 𝒇𝝃(𝒙) =
𝟒𝒄𝒐𝒔𝟎

√𝟑
=

𝟒

√𝟑𝒙
𝒎𝒂𝒙  , amitom 𝑴𝒐 = 𝟎. 

 
4. mocemulia 𝜉 da 𝜂 SemTxveviTi sidideebis erToblivi ganawilebis kanoni: 

𝜂 \𝜉   -2 1 3 
-3 0.15 ? 0.1 
5 0.2 0.1 0.05 

a) gamoTvaleT korelaciis koeficienti. (3 qula); b) SeadgineT max(2𝜉, 𝜂)-s ganawilebis 
kanoni. (1 qula); g) gamoTvaleT 𝜉 -s pirobiTi ganawilebis kanoni pirobaSi, rom 𝜂 = −3. 
(1 qula).                                                       sul 5 qula 

amoxsna. a) punqti Sesrulebulad CaiTvleba, Tu SeasrulebT Semdeg nabijebs: 
@? = 1 – (0.15 + 0.1 + 0.2 + 0.1 + 0.05) = 0.4; 

  𝜉 -2 1 3  𝜂 -3 5 

P𝑃  0.35 0.5 0.15  𝑃 0.65 0.35 

𝑬𝝃 = −𝟐 ∙ 𝟎. 𝟑𝟓 + 𝟏 ∙ 𝟎. 𝟓 + 𝟑 ∙ 𝟎. 𝟏𝟓; 𝑬𝜼 = (−𝟑) ∙ 𝟎. 𝟔𝟓 + 𝟓 ∙ 𝟎. 𝟑𝟓; 
𝑫𝝃 = (−𝟐)𝟐 ∙ 𝟎. 𝟑𝟓 + 𝟏𝟐 ∙ 𝟎. 𝟓 + 𝟑𝟐 ∙ 𝟎. 𝟏𝟓 − (𝑬𝝃)𝟐; 𝑫𝜼 = (−𝟑)𝟐 ∙ 𝟎. 𝟔𝟓 + 𝟓𝟐 ∙ 𝟎. 𝟑𝟓 − (𝑬𝜼)𝟐; 

𝑬(𝝃𝜼) = (−𝟐) ∙ (−𝟑) ∙ 𝟎. 𝟏𝟓 + 𝟏 ∙ (−𝟑) ∙ 𝟎. 𝟒 +∙∙∙ +𝟑 ∙ 𝟓 ∙ 𝟎. 𝟎𝟓;  

𝝆(𝝃, 𝜼) =
𝑬(𝝃𝜼)−(𝑬𝝃)∙(𝑬𝜼)

√𝑫𝝃√𝑫𝜼
. 

b) punqti Sesrulebulad CaiTvleba, Tu dawerT: 

 

𝒎𝒂𝒙(𝟐𝝃, 𝜼) 𝒎𝒂𝒙(𝟐 ∙ (−𝟐),−𝟑) 𝒎𝒂𝒙(𝟐 ∙ 𝟏,−𝟑) ∙∙∙ 𝒎𝒂𝒙(𝟐 ∙ 𝟑, 𝟓) 
𝒎𝒂𝒙(𝟐𝝃, 𝜼) -3 2 ∙∙∙ 6 

P𝑷 0.15 0.4 ∙∙∙ 0.05 

g) punqti Sesrulebulad CaiTvleba, Tu dawerT: 

 

𝝃 −𝟐 𝟏 𝟑 
𝑷(𝝃|𝜼 = −𝟑) 0.15/0.65 0.4/0.65 𝟎. 𝟏/𝟎. 𝟔𝟓 

 
SeniSvna: ar moiTxoveba arcerTi sididis bolomde gamoTvla (saWiro formulebSi 
SeitaneT saWiro ricxvebi). 
  

 
 

Teoriuli kiTxvebi  
1. namravlis principi (formulireba – 1 qula, Semowmeba obieqtTa wyvilisaTvis 
– 1 qula).                                                               sul 2 qula 
pasuxi. Tu pirveli obieqtis SerCeva SesaZlebelia n  sxvadasxva gziT da TiToe-
uli am SesaZleblobisaTvis meore obieqtis SerCeva SesaZlebelia m  sxvadasxva 
gziT, maSin obieqtTa wyvilis SerCeva SesaZlebelia nm  sxvadasxva gziT. 



pirveli tipis obieqtebi iyos naaa ,...,, 21 , meore tipis ki mbbb ,...,, 21 . amovweroT 

yvela wyvili, sadac pirveli wevria 1a , Semdeg yvela wyvili sadac pirveli wevria 

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

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

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

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

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

rogorc vxedavT, miviReT matricis formis gamosaxuleba, sadac m  striqonia 
da n  sveti. Sesabamisad aseTi wyvilebis raodenobaa mn .  
 
2. xdomilebaTa damoukideblobis ori ganmarteba (erTi ganmarteba – 1 qula, 
ekvivalenturobis Semowmeba – 2 qula).                              sul 4 qula 
pasuxi. A  da B  xdomilebas ewodeba damoukidebeli Tu: 

I) )()|( APBAP  ;         II) )()()( BPAPBAP  . 

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

gvaqvs )(
)(

)(
AP

BP

BAP



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

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

gvaZlevs: )(
)(

)()(

)(

)(
)|( AP

BP

BPAP

BP

BAP
BAP 





 . 

 
3. [𝑎, 𝑏] segmentze Tanabrad ganawilebuli SemTxveviTi sididis a) ganawilebis 
funqciaa – 1 qula; b) maTematikuri lodinia  – 1 qula; g)  𝛼-kvantilia (for-
mula – 1 qula, Semowmeba – 2 qula).                                 sul 5 qula 
pasuxi. a) Tu SemTxveviTi sididis ganawilebis funqcia moicema formuliT 

                         
























.,1

],,[,

,,0

)(]),([

bx

bax
ab

ax

ax

xF baU  

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

aRiniSneba simboloTi ]),([ baU .  

b), g) ]),([ baU -s ricxviTi maxasiaTeblebia:  

([ , ])
2

a b
EU a b


 , ( )x a b a    . 

gamovTvaloT  -kvantili. amovxsnaT gantoleba  
x a

b a






, ( )x a b a   , 

( )x a b a   . 
     
4. organzomilebiani ganawilebis kanonidan marginaluri ganawilebis kanonis 
miReba (formulireba – 1 qula, Semowmeba – 2 qula).                sul 3 qula 
pasuxi. Tu mocemulia organzomilebiani ganawilebis kanoni  

})(,)(:{, jyixPjip   , 



maSin marginaluri ganawilebis kanoni, magaliTad 
 
SemTxveviTi sididisaTvis 

iqneba: 

j
ji

p
i

xP
i

p
,

})(:{  ; 

         marTlac, demorganis kanonisa da jamis albaTobis formulis ZaliT 
vRebulobT:  

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

Pjy
j

ixPixPip 
 

 
j

jip
j

jyixP ,)}(){(  . 

 
5. damoukidebel normalurad ganawilebul SemTxveviT sidideTa saSualo ariT-
metikulis ganawilebis kanoni, roca dispersia cnobilia.              2 qula 

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

veviTi sidideebia, maSin (0,1)
/

a
N

n






 , sadac 

1

1
n

i

i
n

 


   da (0,1)N  standartuli 

normalurad ganawilebuli SemTxveviTi sididea. 
 

 


