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Sesavali  

 
 Tanamedrove samedicino -biologiur kvlevebSi far Tod gamoiyeneba 
monacemebis statistikuri damuSaveba arsebuli kanonz omierebis gam o-
savlenad, rac, ZiriTadad, ganpirobebulia praqtikaSi kompiuteruli t e-
qnologiebis farTo danergviT. aqedan gamomdinare, sul ufro izrdeboda 
interesi qarTul enaze saxelmZRvanelos an sacnobaros mimarT, sadac m o-
cemuli iqneboda is maTematikur -statis t ikuri meTodebi, romlebic ga m-
oiyeneba klinikur -eqsperimentaluri monacemebis d amuSavebisTvis.  
 formaluri TvalsazrisiT, bi ostatistika  warmoadgens biolog i aSi 
gamoyenebuli maTematikuri meTodebis erTobliobas, romelic Z i riTadad 
nasesxebia albaTobis Teoriisa da m aTematikuri statistikis disc i-
plinebidan. gansakuTrebiT mWidro kavSiri aqvs biometrias maTematikur 
statistikasTan, romlis Sedegebsac igi, ZiriTadad, iyenebs. Tavis mxriv, 
biometria garkveul zegavlenas axdens maTematikuri statistikis ganv i-
Tarebaze.  
 amrigad,  biostatistika aris gamoyenebiTi mecnierebis dargi, r o melic 
swavlobs biosamedicino informaciis Sekrebis, sistematizaciisa da d a-
muSavebis sakiTxebs albaTobis Teoriisa da maTematikuri statistikis 
meTodebis gamoyenebiT. biostatistika , rogorc damoukidebeli sam ecniero 
disciplina, Camoyalibda me -19 saukunis meore naxevarSi, Tumca, misi s a-
Taveebi unda veZioT me -17 saukuneSi, roca 1614 wels gamoCnda santarios 
wigni `statistikuri medicina~, xolo 1680 wels gamovida borelis wigni 
`cxovelebis mo Zraobaò. 
 albaTobis Teor ia da maTematikuri statistika aRmo cenda me-17 
saukuneSi erTmaneTisgan damoukideblad. albaTobis Teoriis Camoyalibebas 
stimuli misca azartulma TamaSebma. mis ganviTarebaSi didi wvlili m i-
uZRviT x. hiu gensis, i. bernulis, p. laplasis, k. gausisa da s. puason is 
Sromebs, xolo SemdgomSi, p. CebiSevis, markovisa da a. liapunovis 
gamokvlevebs. gansakuTrebiT didia a. kolmogorovis roli albaTobis T e-
oriis, rogorc maTematikuri mecnierebis, Camoyalibebis saqmeSi. albaTobis 
Teoria warmoadgens m aTematikis dargs, romelic S eiswavlis SemTx veviTi 
movlenebis kanonzomier ebas.  
 rac Seexeba maTematikur statistikas, igi Seiqmna im droisaTvis 
ganviTarebul qveynebSi, sadac wamoiWra moT xovnilebebi demografiaSi, 
vaWrobaSi, janmrTelobis dac vasa da sxva sameurneo sferoebSi aRweriTi 
statistikis mimarT. amaSi didi Rvawli miuZRvis a. ketels, romelmac pa r-
al elurad Seqmna biometriis safuZveli.  
 biostatistikis  ganviTarebaSi didi Rvawli miuZRviT f. ga l tonsa da 
k. pirsons, romlebzedac didi gavlena iqo nia darvinis moZRvrebam. f. ga l-
tonma gamoaqveyna mTeli rigi originaluri naSromebi anTropologiasa da 
genetikaSi, sadac gamoyenebulia maTematikuri statistikis meTodebi. lo n-
donis universitetis profesorma k. pi r sonma ganaviTara f. galtonis mier 
dawyebuli saqme da Seqmna biometriis maTematikuri aparati . kerZod, man 
Semoitana iseTi cnebebi, rogoricaa `xi -kvadrati~, `saSualo kvad ratuli 
gadaxra~, `variaciis koef i cienti~. mas ekuTvnis korelaciisa da regresiis 
gaumjobesebuli meTodebi. 1901 wels pirsonma daiwyo Jurnal `biometr i is~ 
gamocema. 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

3 

 f. galtonis da k . pirsonis dawyebuli saqme gaagrZeles v. gosetma 
(stiudenti) da r. fiSerma, romlebmac biostatistikis ganviTarebaSi udid e-
si Rvawli Seitanes. gansakuTrebiT didia r. fiSeris roli maTemat i kuri 
statistikisa da biostatistikis  ganviTarebaSi axali meTodebisa da 
cn ebebis SemotaniT.  
 statistikuri meTodebis gamoyeneba biosamedicino kvlevebSi sul 
ufro da ufro izrdeba kompiuteruli teqnikisa da teqnologiebis  
srulyofasTan erTad. dReisaTvis arsebobs informaciis statistikuri d a-
muSavebis mravali kompiuteruli sistemebi, roml ebic orientirebulia Win-

dows-is operaciul sistemaze. maT Soris SeiZleba gamov yoT iseTi paketebi, 
rogoricaa  Statistica, SPSS, Statgraphics, SAS, Excel da sxva, romlebic farTod ga m-
oiyenebian nebismieri saxis informaciis d amuSavebisaTvis.  
 

 

 

albaTobis Teorii s safuZvl ebi  

 

 

1 xdomiloba da misi albaToba  

 

 

1.1 xdomilobis klasifikacia  

 

 albaTobis Teoriis erT -erTi ZiriTadi cnebaa xdomilobis cneba. 
movlenas an faqts, romelic warmoiSoba cdis Sedegad, xdomiloba  ewodeba. 
cda  (eqsperimenti) ewodeba iseT moqmedebas, roml is drosac srul deba 
garkveul pirobaTa kompleqsi, rac aucilebelia raime movlenis warmosa q-
mnelad. xdomilobis umartives magaliTs warmoadgens monetis agdebis 
Sedegi. am magaliTSi cdas warmoadgens monetis agdeba, xolo xdom i lobas 
Ł am agdebis Sedegi. am cdaSi g vaqvs gerbisa da cifris gamoCenis xdom i-
lobebi. xdomilobebs, rogorc wesi, aRniSnaven laTinuri anbanis didi 
asoebiT A,B,C,... 
 xdomiloba SeiZleba iyos SeTavsebadi da SeuTavsebadi. or xdom i-
lobas ewodeba Tavsebadi , Tu erTi maTganis moxdena iwvevs an ar gamor i-
c xavs meore xdomilobis moxdenas imave cdaSi. winaaRmdeg SemTxvevaSi, 
xdomilobebi iqnebian SeuTavsebadi . SeuTavsebadi xdom i lobebis magaliTia 
gerbisa da cifris gamoCena monetis agdebis cdaSi.  
 xdomilobas ewodeba utyuari , Tu igi aucileblad moxdeba moc emuli 
cdi s pirobebSi. magaliTad, normaluri atmosferuli wnevis pirobebSi w y-
ali iyineba nulovani temperaturis dros. xdomilobas ewodeba SeuZ-
lebeli , Tu igi ar SeiZleba moxdes mocemuli cdis p i robebSi. magaliTad, 
Tovlis mosvla, roca atmosferos temperatura dadebiTia.  
 xd omilobas ewodeba SemTxveviTi , Tu cdis Sedegad igi SeiZleba 
moxdes an ar moxdes. magaliTad, srolis Sedegad mizanSi moxvedra. erT -
erTi mniSvnelovani cnebaa xdomilobebis sruli jgufis cneba. cdis dros 
ramdeni me xdomiloba adgens srul jgufs , Tu cdis Sed egad auc ileblad 
moxdeba erT -erTi maTgani mainc. magaliTad, cifrisa da gerbis gamoCena 
monetis agdebis dros adgenen xdomil o baTa srul jgufs.  

 A xdomilobis mopirdapire xdomiloba ewodeba A xdomilobas, rom e-
lic aucileblad moxdeba, Tu ar moxdeba  A xd omiloba. mopirdapire 
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xdomilobebi SeuTavsebadi arian da adgenen xdomilobaTa srul jgufs. mag. 
Tu damzadebuli produqciis partia Sedgeba vargisi da wuni produqcii s-
gan, maSin erT -erTi produqciis Semowmebisas, igi SeiZleba iyos vargisi an 

wuni ( A an A ). 
 

 

 

1.2 moqmedebebi xdomilobebze  

 
 albaTobis TeoriaSi, SemTxveviTi xdomilobebis Seswavlisas, metad 
mniSvnelovan cnebas warmoadgens Sekrebis (gaerTianebis) da namravlis 
(TanakveTis) cnebebi. ori A da B xdomilobebis jami ewodeba iseT xdom i-
lobas,  romelic xdeba maSin da mxolod maSin, roca xdeba A da B xdomi-
lobebidan erTi mainc:  

C = A + B     an   C = A 8 B. 
analogiurad, ramdenime xdomilobebis jami ewodeba xdomilobas, r o melic 
mdgomareobs Tundac erT -erTis moxd enaSi: 
                              E = A + B + C + ···  + N . 
A da B xdomilobebis namravli ewodeba Q xdomilobas, romelic 
mdgomareobs A da B xdomilobebis erTdroulad moxdenaSi:  

Q = A Ö  B      an   Q= A 1 B. 

analogiurad, ramdenime  xdomilobebis namravli ewodeba xdomilobas, r o-
melic mdgomareobs am xdomilobaTa erTdroulad moxdenaSi:  

W = A Ö B Ö C Ö ···  Ö N 
xdomilobebis jamisa da namravlis gansazRvridan ga momdinareobs:  

A + A = A     da   AA = A . 
zogjer erTi, mag. B xdomilobis moxdena iwvevs meore A xdomilobi s 
moxdenas. maSin amboben, rom B xdomiloba Sedis A xdomilobaSi da aRi n-

iSneba Semdegnairad: B Ë A. Tu B xdomiloba ekuTvnis A xdomil o bas, maSin 
adgili aqvs Se mdeg tolobebs:  

A + B = A     da   AB = B . 
xdomilobaTa jamisa da namravlis cnebebs gaaCniaT Tval saCino geometr i-
uli interpretacia. magaliTad, iseTi, rogoric warmodgenilia Semdeg na x-
azze:  
 

 
 
 

 

 

1.3 xdomilobis albaToba  

 

 xdomilobaTa raodenobrivi SedarebisaTvis, imis mixedviT, Tu ra m-
denad SesaZlebelia maTi moxdena, SemoRebulia garkveuli zoma, romelsac 
ewodeba xdomilobis albaToba. amrigad, xdomilobis alb aToba  ewodeba am 
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xdomilobis moxdenis SesaZleblobis obieqturi xarisxis ricxviT zomas. 
arsebobs SemTxveviTi xdomilobis albaTobis gansazRvris ori meTodi: 
uSualo da statist i kuri.  
 A SemTxveviTi xdomilobis moxden is albaToba mo cemuli cdisa T vis 
uSualod gamoiTvleba Semde gnairad:  

                                    
n

m
AP =)( ,                        (1.1) 

sadac, P(A) ï A xdomilobis albaTobaa; n  ï SemTxvevaTa saerTo raod enoba; m 

ï A xdomi lobis xelSemwyob  SemTxvevaTa raodenoba.  
SemTxvevas ewodeba xelSemwyobi , Tu am SemTxvevis moxdena iwvevs m o-

cemuli xdomilobis moxd enas. 
 albaTobis gansazRvridan gamomdinareobs Semdegi Sedegebi:  
 1. SemTxveviTi A xdomilobis albaToba dadebiTi sididea, romelic 
akmayofilebs Se mdeg pirobebs:  

0 ¢ P(A) ¢ 1. 
marTlac, radgan xelSemwyob SemTxvevaTa raodenoba m moTavsebulia 0-sa da 
n-s Soris, amitom albaToba, gamoTvlili (1.1) formuliT yovelTvis 
akmayofilebs am pir o bas. 
 2. utyuar xdomilobaTa albaToba erTis tolia. marTlac, radgan m = 

n ,  amitom 1)( ===
n

n

n

m
AP . 

3. SeuZlebeli xdomilobis albaToba nulia tolia. marTlac, radgan 
m = 0 ,  amitom P(A) = 0.  

albaTobis gansazRvris (1.1) formulas xSirad uwodeben `klas i kurs~. 
ganvixiloT magaliTi. yuTSi moTavsebulia 2 TeTri da 3 Savi burTul a. ras 
udris imis albaToba, rom SemTxveviT amoRebuli bu r Tula TeTri ferisa 
iqneba? 

TeTri burTulas amoRebis xdomiloba aRvniSnoT A-Ti. radgan, n = 5  da  

m = 2  ami tom  P(A) = 
5

2 . 

albaTobis klasikuri gamoTvlis dadebiTi Tviseba isaa, rom i gi ar 
moiTxovs cdis Catarebas da efuZneba logikur msjelobas. albaTobis uS u-
alo gansazRvra SeiZleba gamoyenebul iqnes mxolod im Se mTxvevaSi, roca 
SemTxveviTi xdomilobebi adgenen SeuTavsebad tolSe saZlo xdomilobaTa 
srul jgufs. aseTi situaciebi praqtikaSi iSvia Tad gvxvdeba, amitom 
xdomilobis albaTobis gansazRvrisaTvis ufro xSirad mimarTaven stati s-
tikur meTods.  

jer ganvixiloT xdomilobis fardobiTi sixSiris  cneba. amisaTvis 
CavataroT raime cda, romlis dros Sei Zleba moxdes an ar moxdes A 
xdomiloba. vTqvaT, Catarda aseTi n cda. A xdomilobis fa r dobiTi sixSire 
ewodeba sidides, romelic miiReba A xdomilobis moxdenis rao denobis S e-
fardebiT cdaTa mTel raodenobaze, e.i.  

n

m
AP =)(* , 

sadac,   P
*
(A) ï A xdomilobis fardobiTi si xSirea;  

            n  ï cdaTa saerTo r aodenoba;  
            m ï cdebis raodenoba, rodesac moxda A Axdo miloba.  
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cdaTa mcire raodenobis SemTxvevaSi, xdomilobebis fardobiT 
sixSires SemTxveviTi xasiaTi gaaCnia. magram, cdebis raodenobis zrdasTan 
erTad, xdomilobebis fardobiTi sixSire TandaTan karga vs Tavis Se m-
TxveviT xasiaTs da uaxlovdeba xdomilobis albaT o bas. am faqtSi kargad 
Cans did ricxvTa kanonis moqmedeba, romlis Teo riuli dasabuTeba mogvca 
cnobilma Sveicarielma mecnierma iakob bernulim. did ricxvTa kanoni 
amtkicebs, rom A xdomilobis fardobiTi  sixSire miT ufro axlos iqneba 
misive albaT o basTan, Tu cdaTa raodenobas usasrulod gavzrdiT.  
 magaliTi . srolis Catarebis Semdeg mizanSi moxvedris fardobiTi 
sixSire 0,8-is tolia. ramden gasrolas hqonda adgili, Tu cn o bilia, rom 
igi mizans 12-jer mo xvda? 

       Tu mizanSi moxvedris xdomilebas A-Ti aR vniSnavT, maSin P
*
(A) = 0,8,  

 m = 12,  e.i.  0,8 = 
n

12
,  aqedan  15=n .  

albaTobis statistikuri gansazRvris dadebiTi Tviseba isaa, rom is 
efuZneba realur eqsperiments. nakli is aa, rom albaTobis saimedo ga n-
sazRvrisaTvis, saWiroa cdebis didi raodenobis Catareba, rac Zalze 
xSirad ekonomiurad miuReb elia.  
 albaTobis geometriuli gansazRvra . vTqvaT, sibrtyeze gvaqvs D are, 
romlis farTobia SD da masSi moTavsebulia raime d are Sd farTobi T. D ar e-
Si ala l bedze isvrian wertils.  
 

 

  

saZiebelia imisi albaToba, rom es wertili moxvdeba d areSi. aqve 
igulisxmeba, rom wertilis moxvedris albaToba D aris nebismier wertilSi 
Tanabaria. am SemTxvevaSi wertilis d areSi moxvedris alb aToba gamoiTv -
leba  Semdegnairad:  

D

d

S

S
P= . 

amrigad, Tu raime W sivrce warmoadgens sasrul monakveTs (figuras, 
sxeuls), maSin raime A xdomilobis geometriuli albaToba ewodeba am 
xdomilobis Sesabamisi monakveTis sigrZis (figuris farTobis, sxeulis 
moculobis) Sefar debas W sivrcis Sesabamisi monakveTis sigrZesTan (fig u-
ris farTobTan, sxeulis moculoba sTan). 
 magaliTi . R radiusian wreSi Caxazulia tolfer da samkuTxedi. ras 
udris imis albaToba, rom wertili moxvdeba sa mkuTxedSi?  
 

4137,0
4

33

4

33
2

2

º
p

=
p

=
R

R
P . 
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1.4 kombinatori kis ZiriTadi formulebi  

 

1. gamravlebis wesi. vTqvaT saWiroa miyolebiT SevasruloT k 
raodenebis moqmedeba. amasTan, pirveli moqmedeba SeiZleba SevasruloT 

1n xerxiT, meore  Ł 2n xerxiT da a. S. k moqmedebamde, romelic Sei Zleba S e-

vasruloT kn  xerxiT. ma Sin m raodenebis xerxi, romlebic SeiZleba S e-

vasruloT  yvela k moqmedebiT t o lia:  

                       rnnnm ÖÖÖÖ= 21 . 
         magaliTi . vTqvaT gvaqvs 5  sxvadasxva halstux i, 8 perangi da 3 ko s-
tum i. erT kompleqtSi maTi gamoyenebis saerTo variantebis raodenoba t o-
lia: 120385 =ÖÖ=m  

 gamravlebis wesi xSirad gamoiyeneba erTi da igive simravlidan el e-
mentebis mravaljeradi gamoyenebis raodenobis gamosaTvlelad , magaliTad , 
cifrebiani nomrebis Sesa dgenad. am SemTxvevaSi simravlis elementi ga m-
oyenebis Semdeg isev ubrundeba simravles. maSin amboben, rom sruldeba 
amorCeva dabrunebiT . k simravlis erTi  da igive n rao denobis elementisTvis 

raodenobis moqmedebis Sesrulebis xerxis raodenoba m tolia:   knm=     
   magaliTi . da vuSvaT saketebis kodirebisaTvis iye nebenxuT cifrs  

 0-dan 5 -mde, maSin kodebis raodenoba t o lia:  12553==m . 
 

 2. gadanacvleba . ganvixiloT n elementTa erToblioba. nebismierad d a-
valagoT elementebi erTi meore s miyolebiT. Sedegad m i viRebT elementTa 
Tanmimdevrobis erT -erT SesaZlo variants, rome l sac gadanacvleba ewodeba. 
n elementis yvela SesaZlo gadanacvlebaTa ricxvi, romelic aRi niSneba 

nP simboloTi, ganisazRvreba Semdegi fo r muliT:  

!nPn =  , 

sadac  ( )( ) 121! ÖÖÖÖÖ--= nnnn  da mas faqtoriali ewodeba.  

 magaliTi . magidis garSemo zis  7 adamiani . maTi sxva dasxva gad a-

nacvlebis raodenoba t o lia: 5040!77 ==P .  
 
 3. wyoba. da vuSvaT, yuTSi moTavsebulia n raodenobis gadanomril i 

burTula da Semdeg yuTidan viRebT erTmaneTis miyolebiT m raodenobis 
burTulas. miviRebT m el ementisgan Semdgar mowesrigebul simravles. Tu 
gavimeorebT cdas, maSin vRebulobT sxvadasxva simra vleebs. n-elementiani 
simravlis yovel m-elementian dalagebul qvesimr avl es ( )nm¢  ewodeba 

wyoba n elementisagan m-ad. n-elementiani si mravlis yvela SesaZlo m-

elementian wyobaTa ricxvi aRiniSneba m
nA  simboloTi da ganisazRvreba 

formuliT:  

( )
nmo

mn

n
Am

n ¢¢
-

=
!

!
 . 

gadanacvleba warmoadgens g anlagebis kerZo SemTxvevas, roca m = n amitom  

n
m
n PA = . 

   GALmagaliTi . jgufSi 9 gogonaa da 11 biWi. warmomad genlobiT f o rumze am 
jgufidan irCeven 3 pirovnebas, romlebic SerCevis Semdeg R ebuloben rigiT 
nomers da qmnian mwkrivs. aseTi mwkriv ebis Seqmnis raodenoba tolia:  
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( )
6840181920

!17

!20

!320

!203
20 =ÖÖ==

-
=A . 

4. jufTeba . mocemulia n raodenobis elementTa erToblioba. 
gvainteresebs, ramdeni xerxiT SeiZleba am erTobliobidan SevarCioT m 
raodenobis elementebi. elementis SerCevis rigiTobas, ganlagebasTan 
SedarebiT , am SemTxvevaSi mniSvneloba ar aqvs. e.i. vRebulobT aramo wes-
rigebul simravleebs. ga rda amisa, cdaSi amoRebuli elementi ukan ar 
brundeba, amitom saqme gvaqvs amorCevasTan dabrunebis g areSe. 
 n-elementiani simravlis yovel m-elementian aramowesrigebul qve s-
i mravles  ( )nm¢  ewodeba jufTeba n elementidan m-ad. n-elementiani si m-

ravlis yvela SesaZlo m-elementian jufdebaTa ricxvi aRiniSneba m
nC si m-

boloT i  da ganisazRvreba Semdegi form uliT:  

( )
nm

mnm

n
Cm

n ¢¢
-

= 0
!!

!
 . 

magaliTi  1. yu TSi moTavsebulia 10 burTula. yuTidan iReben or -or 
burTulas. ras udris ori burTulas amoRebis yvela SesaZlo mniSvnel o-
baTa raoden o ba? 

45
21

910

!8!2

!102
10 =

Ö

Ö
=

Ö
=C  . 

jufTebaTa ricxvi, gadanacvlebaTa ricxvi da wyobaTa ricxvi d a-
kavSirebulia erTmaneTTan Semdegi form ul iT:  

m
nn

m
n CPA Ö=  . 

albaTobis gamosaTvlelad xSirad gamoiyeneba jufTebaTa ricxvi. ganvi x-
iloT magaliTi.  
 magaliTi  2.  yuTSi moTavsebulia 7 TeTri da 3 Savi burTula. ras 
udris imis albaToba, rom SemTxveviT amoRebuli ori burTul i dan, orive 
TeTri iqneba ?        

ori TeTri burTulas amoRebis xdomiloba aRvniSnoT A-Ti. maSin  

()
n

m
AP =  . 

ori burTulas amoRebis yvela Sesa Zlo SemTx vevaTa raodenoba tolia:  

45
21

910

)!210(!2

!102
10 =

Ö

Ö
=

-
==Cn . 

TeTri burTulebis amoRebis SesaZlo SemTxvevaTa raod enoba iqneba:  

21
21

672
7 =

Ö

Ö
==Cm . 

amrigad,   
15

7

45

21
)( ==AP . 
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1.5 albaTobis Teoriis Zir i Tadi Teoremebi  

 

 praqtikaSi xdomilobebis albaTobis gamosaTvlelad, ZiriTadad, 
iyeneben arapirdapir meTodebs, romlebic saSualebas gvaZleven erTi cn o-
bili xdomilobis al baTobiT gamovTvaloT sxva xdomilobebis a l baTobebi. 
arapirdapiri meTodebis gamoyenebisas vsargeblobT albaTobis Teoriis Z i-
riTadi TeoremebiT. aseTi Teorema oria: albaTobebis Sekrebisa da albaT o-
bebis ga mravlebis Teoremebi.  
  

albaTobebis Sekrebis Teorema . ori Se uTavsebadi xdomilobebis jamis 
albaToba tolia am xdomilobebis alb aTobebis jamisa.  
                                                            P(A+B) = P(A) + P(B) .                               (1.2) 
marTlac, Tu n cdidan A xdomiloba moxda m-jer, xolo B Ł k-jer, m aSin  

Ö==
n

k
BP

n

m
AP )(,)(  

radgan A da B xdomilobebi SeuTavsebadi arian, am i tom  

n

km
BAP

+
=+ )( . 

Tu am mniSvnelobebs CavsvamT (1.2) formulaSi, miviRebT igiveobas. T eorema 
damtkic ebulia.  
 es Sedegi SegviZlia ganvazogadod nebismieri raodeno bis Se uTavsebad 
xdomilobe bze. maSin gveqneba: 

ää
==

=ö
ö

÷

õ

æ
æ

ç

å l

i

i

l

i

i APAP
11

)( . 

albaTobebis Sekrebis Teoremidan gamomdinareobs Se mdegi Sedegebi:  
 1. Tu A1, A2 ,..., An xdomilobebi adgenen SeuTavs ebad xdomilobaTa srul 
jgufs, maSin  

ä
=

=
n

i

iAP
1

1)( . 

 2. urTie rTmopirdapire xdomilobaTa albaTob ebis jami erTis tolia.  

P (A) + P( A ) = 1. 
zogjer, praktikuli amocanebis amoxsnisas, ufro  advilia  raime  A 

xdomilobis albaTobis gansazRvra misi mopirdapire A  xdomilobis alba T-

obiT:   ).(1)( APAP -=  
Tu saqme gvaqvs Tavsebad xdomilobebTan, maSin albaTobis Sekrebis 

Teorema ase Camoyalibdeba: ori Tavsebadi xdomilobaTa albaTob ebis jami 
t o lia:  

P(A + B) = P(A) + P(B) ï P(AB) . 
Tu gvaqvs sami xdomiloba, maSin  

P(A + B + C) = P(A) + P(B) + P(C) - P(AB) - P(AC) - P(BC) + 

+ P(ABC) . 
zogadad, l xdomilobis dros gv eqneba: 

)...()1(

...)()()(

21
1

,,,

l
l

kji

kji

ji

ji

i

i

i

i

AAAP

AAAPAAPAPAP

--+

+-+-=ö
ö

÷

õ

æ
æ

ç

å
ääää
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magaliTi . vTqvaT, latariaSi TamaSdeba 1000 bileTi. aqedan, erTi 
igebs 500 lars, 10 bileTi Ł 100 lars, 50 bileTi Ł 20 lars da 100 bileTi 
Ł 5 lars. danarCeni bileTebi arafers ar igeben. v yidulobT erT bileTs. 
gvainteresebs, ras udris imis albaToba, rom Cven movigebT ara umetes 20 
larisa. mogebis xdomiloba aRvniSnoT A-Ti. 20 lari mogebisa Ł A1-iT, 100 
lari mogebisa Ł A2-iT   da 500 lari mog ebisa A3-iT. c xadia, rom A = A1+ A2 + A3. 
albaTobis Sekrebis Teoremis Tanaxmad,  

.061,0001,001,005,0

1000

1

1000

10

1000

50
)()()()( 321

=++=

=++=++= APAPAPAP
 

 albaTobebis gamravlebis Teoremis Camoyalibebamde ganvixiloT ra m-
denime gansazRvreba.  
 1. A xdomilobas ewodeba damoukidebeli  B xdomilobisagan, Tu A 
xdomiloba ar aris damokidebuli imaze, moxda Tu ara B xd o miloba.  
 2. A xdomilobas ewodeba  B xdomilobaze damoki debuli , Tu A xdomi-
lobis albaToba damokidebulia imaze, moxda Tu ara B xdomi loba.  
 3. A xdomilobis albaTobas, gamoTvlils im pirobiT, rom adgili 
hqonda B xdomilobas, e wodeba A xdomi lobis pirobiTi albaToba  da aRi n-
iSneba P(A|B) an PB(A) simbol o Ti.  
       cxadia, rom Tu A  da  B  xdomilebebi erTmaneTis  mi marT damoukid e-

belni arian, maSin  ),()( APBAP =  xolo Tu isini damokidebulni  a r ian, maSin  

).()( APBAP ¸  

             
   albaTobebis gamravlebis Teorema . ori A da B xdomilobis 

namravlis albaToba tolia erT -erTi maTganis moxdenis albaTobis 
namravlisa meore xdomilobis pirobiT a l baTobaze im pirobiT, rom adgili 
hqonda pirvel xdom i lobas. e.i.  
                                           P(AB) = P(A) P(B | A),  an  P(AB) = P(B) P(A | B).                          (1.3) 
marTlac , vTqvaT n cdidan A xdomiloba moxda m-jer, xolo B Ł k-jer. 
radgan A da B xdomilobebi ar arian Tavsebadi, amitom maTi er T drouli 
moxdenis ra odenoba aRvni SnoT l-iT. maSin gveqneba: 

Ö==
n

m
AP

n

l
ABP )(;)(  

gamovTvaloT B xdomilobis albaToba, roca A xdomi loba ukve moxda, e.i.  

m

l
ABP =)|( . 

Tu am mniSvnelobebs CavsvamT (1.3) formulaSi, miviRebT igiveobas. T eorema 
damtkic ebulia.  
 (1.3) fo rmula SeiZleba ganzogaddes TanamamravlTa nebismieri 
sasruli raoden o bisaTvis:  

)...|()...|()|()( 121213121

1

-

=

=
ö
ö

÷

õ

æ
æ

ç

å
Ô nn

n

i

i AAAAPAAAPAAPAPAP . 

albaTobebis gamravlebis Teoremidan gamomdinareobs Semdegi Sedegebi:  
 1. ori A da B Tavsebadi xdomilobebis erTdrouli moxdenis albaT o-
ba nulis t o lia P(AB) = 0. 
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 2. Tu A xdomiloba damokidebulia B xdomiloba ze, maSin B xdomi-
lobac damokidebulia  A xdomil o baze. 
 3. damoukidebel xdomilobaTa namravlis albaToba tolia am xdom i-
lobaTa albaTobebis namra vlisa.  

ÔÔ
==

=
ö
ö

÷

õ

æ
æ

ç

å n

i

i

n

i

i APAP
11

)( . 

magaliTi 1 . yuTSi aris ori TeTri da sa mi Savi burTula. yuTidan 
mimdevrobiT iReben or burTulas. vipovoT albaToba imisa, rom orive bu r-
Tula TeTria.  
 aRvniSnoT ori TeTri burTulas amoRebis xdomiloba A-Ti. Tavis 

mxriv, A = A1 Ö A2, sadac, A1  aris TeT ri burTulas pirvelad amoRebis xdom i-
loba, A2 Ł TeTri burTulas meored amoRebis xdomiloba. albaTobebis 
gamravlebis Te o remis Tanaxmad gveqneba: 

1,0
4

1

5

2
)|()()( 121 =Ö== AAPAPAP .  

magaliTi 2 . pirveli msrolelis mizanSi moxvedris albaTobaa 0,8, 
xolo meoresi Ł 0,6. msrole lebma moaxdines TiTo gasrola. ras udris imis 
alb aToba, rom mizanSi moaxvedrebs romelime ma T gani? 
 A-Ti aRvniSnoT pirveli msrolelis mizanSi moxvedris xdom i loba, B-
Ti Ł meore msrolelis mizan Si moxvedris xdomiloba. C-Ti aRvniSnoT r o-
melime maTganis mizanSi mo xvedris xdomiloba. cxadia, rom C = A + B.  

radga n A da B xdomilobebi Tavsebadi da damoukidebel ni  arian , ami-
tom  

P(C) = P(A) + P(B) ï P(A)P(B) = 0,8 + 0,6 ï 0,8 Ā 0,6 = 0,92. 

 

 

 
1.6  sruli albaTobis formula. baiesis fo r mula  

 

 albaTobebis Sekrebisa da gamravlebis Teoremebidan gamomd i nareobs 
sruli alba T obi s formula. Tu A xdomiloba SeiZleba moxdes mxolod im 
pirobiT, rom moxda Tundac erTi xdomiloba H1,H2,...,Hn xdomilobebisagan 
Semdgar SeuTavsebad xdomilobaTa sruli jgufidan, maSin A xdomilobis 
moxdenis albaToba gamoiTvleba formuliT:  

ä
=

=
n

i

ii HAPHPAP
1

)|()()( , 

romelsac sruli albaTobis formula ewodeba. gamoviyvanoT es fo r mula.  
 radgan H1,H2,...,Hn xdomilobaTa erT o blioba qmnis xdomilobaTa srul 
jgufs, amitom A xdomiloba SeiZ leba moxdes erT -erTi am xdomil o basTan 
erTad. e.i.  

A = AH1 + AH2 + ···  +AHn . 
radgan H1,H2,...,Hn SeuTavsebadi xdomilobebia, amitom AH1,AH2,...,AHn xdomi-
lobebic SeuTavsebadia. Tu gamoviye nebT albaTobebis Sekrebis Teor emas, 
miviRebT:  

             ä
=

=+ÖÖÖ++=
n

i

in AHPAHPAHPAHPAP
1

21 )()()()()( .                (1.4) 
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A  da Hi   xdomil o bebis namravli iqneba:  
P(AHi) = P(Hi)P(A | Hi) . 

Tu am gamosaxulebas CavsvamT (1.4) formulaSi, miviRebT sruli alb aTobis 
formulas:  

ä
=

=
n

i

ii HAPHPAP
1

)|()()( . 

aq moyvanil  H1,H2,...,Hn xdomilobebs hipoTezebs uwod eben. 
 magaliTi . gvaqvs sami yuTi. pirvel yuTSi aris ori TeTri da erTi S a-
vi burTula, m eore yuTSi Ł sami TeTri da erTi Savi, mesame yuTSi Ł ori 
TeTri da ori Savi burTula. romelime erT -erTi yuTidan amoviRoT erTi 
burTula. vipovoT ras udris imis albaToba, rom es burTula TeTria. 
ganvixiloT sami hipoTeza. H1 Ł pirveli yuTis SerCeva, H2 Ł meore yu Tis 
SerCeva, H3  Ł mesame yuTis SerCeva. TeTri burTulas amoRebis xdomiloba 
aRvniSnoT A-Ti. radgan hipoTezebi tolSesaZ lo xdomilobebi arian, amitom 

P(H1) = P(H2) = P(H3) =
1

3
. gamovTvaloT A xdomilobis pirobiTi a l baTobebi  

Ö===
2

1
)|(;

4

3
)|(;

3

2
)|( 321 HAPHAPHAP  

sruli albaTobis formulis gamo yenebiT miviRebT:  

36

23

2

1

3

1

4

3

3

1

3

2

3

1
)( =Ö+Ö+Ö=AP . 

 

baiesis formula.  praqtikaSi farTod gamoiyeneba baiesis formula. 
vTqvaT, mocemulia SeuTavsebad xdomi lobaTa sruli jgufi H1,H2,...,Hn da am 
xdomilobebis ap rioruli (cda mde) alb aTobebi P(H1),P(H2),··· ,P(Hn). Catar da 
cda, ro mlis Sedegad moxda A xdomiloba. saWiroa ga movTvaloT aposter i-
oruli (cdis Semdgomi) albaTobebi, e.i. Semdegi pirobiTi albaTobebi 
P(H1|A),P(H2|A),...,P(Hn|A). albaTobebis gamravlebis Teoremis Tana xmad, 

P(AHj) = P(A) P(Hj | A)  da    P(AHj) = P(Hj) P(A | Hj). 

am gamosaxulebaTa marcxena mxareebi tolia, maSin  

P(A) P(Hj | A) = P(Hj) P(A | Hj) , 
aqedan  

P(Hj | A) = 
)(

)|()(

AP

HAPHP jj ,  sadac, P(A)  ̧0 . 

Tu P(A)-s gamovsaxavT sruli albaTobis form uliT, mi viRebT:  

P(Hj | A) = 

ä
=

n

j

jj

jj

HAPHP

HAPHP

1

)|()(

)|()(
. 

am formulas ewodeba baiesis formula.  
 magaliTi . sam yuTSi  moTavsebulia erTi da igive saxis prod uqcia. 
pirvel yuTSi aris 10 cali, romelTagan 3 arastandartulia. m eoreSia 15 
cali, aqedan 5 arastandartulia da mesameSi 20 cali, aqedan 6 arastanda r-
tulia. erT -erTi yuTidan alalbedze iReben erT produqcias da igi, 
vTqvaT, aRmoCnda arastandartuli. ras udris imis albaToba, rom es 
produqti amoRebulia meore yuT i dan? 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

13 

 aRvniSnoT H1, H2, H3-iT  hipoTezebi imis Sesaxeb, rom alalbedze 
amoRebuli produqti miekuTvneba 1, 2 da 3 yuTs. maSin maTi aprioruli a l-
baTobebi erTmaneTis t o lia  

3

1
)()()( 321 === HPHPHP . 

amoRebuli arastandartuli produqciis moxdenis xdomi loba aRvni SnoT A-
Ti. gamovTvaloT A xdomilobis piro biTi albaTobebi H1, H2, H3  hipo Teze bis 
dros  

Ö====
10

3
)|(;

3

1

15

5
)|(;

10

3
)|( 321 HAPHAPHAP  

baiesis formulis gamoyenebiT miv i RebT: 

14

5

10

3

3

1

10

3

3

1
3

1

3

1

)|( 2 =

ö
÷

õ
æ
ç

å
++

Ö

=AHP . 

 

 

 

 

2 SemTxveviTi sidideebi  

 

2.1 SemTxveviTi sididis cneba da  

misi ganawilebis ka noni  

 
 SemTxveviTi sidide ewodeba sidides, romelsac SeuZlia cdis Sedegad 
miiR os esa Tu is mniSvneloba, amasTan, winaswar ar aris cn o bili, kerZod, 
romeli. Sem TxveviTi sididis cneba warmoadgens albaTobis TeoriaSi fu n-
damentalur cnebas da TamaSobs metad mniSvnelovan rols maTematikur 
statistikaSi. Sem TxveviTi sidideebi aRiniSneb i an di di laTinuri asoebiT 
X,Y,Z,..., xolo maTi Sesabamisi mniSvnelobebi Ł mcire laTinuri asoebiT x,y,  

z,... 
 SemTxveviTi sidideebi SeiZleba daiyos or klasad: diskretulad da 
uwyvetad. diskretuli  ewodeba iseT SemTxveviT sidides, romelic 
Rebulobs sasrul an usasrul o Tvlad konkretul mniSvnelobebs. 
magaliTad, n partiaSi defeqturi detalebis raodenoba, satelefono 
sadgurSi gamoZaxebis raodenoba, mizanSi moxved ramde srolis raod enoba 
da sxv. uwyveti  ewodeba iseT SemTxveviT sidides, romelic gazomvis 
Sedegad Rebulobs Yyvela  SesaZlo mniSvnelobas raRac sasrul an 
usasrulo intervalidan. magaliTad, fizikuri sididis ga zomvis cdomil e-
ba, Carxze detalis damzad ebis sizuste, el. aparaturaSi tranzistorebis 
utyuari m uSaobis dro da sxv.  
 SemTxveviTi sidide warmoadgens SemTxveviTi xdomilo bebis a b-
straqtul gamosaxulebas. amasTan, advili SesaZlebelia xdomilobidan 
SemTxveviT sidideze gadasvla. magaliTad, davuSvaT, tardeba cda, romlis 
Sedegadac SeiZleba moxdes an ar moxdes A xdomiloba. A xdomilobis 
nacvlad ganvixiloT X SemTxveviTi sidide, ro melic udris erTs, Tu A 

xdomiloba moxda da udris nuls, Tu A xdomiloba ar  moxda. cxadia, am 
SemTxvevaSi, X warmoadgens diskretul SemTxveviT sidides, romelsac gaa C-
nia ori SesaZlo mniSvneloba 0 da 1. 
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 SemTxveviTi sididis dasaxasiaTeblad ar aris sakmarisi misi y vela 
SesaZlo mniSvnelobebis CamonaTvali. aucilebelia agreTve im i si codna, 
Tu ramdenad xSirad gvxvdeba misi esa Tu is mniSvneloba cdebis Sedegad, 
e.i. saWiroa mocemuli iyos misi moxdenis a l baToba. 
 vTqvaT, X diskretuli SemTxveviTi sididea, ro melic cdebis S emdeg 
iRebs Semdeg SesaZlo mniSvnel o bebs: 
                                                  X = x1, X = x2, X = x3, ···  ,X = xn  .                      (2.1) 

SemTxveviTi sididis es CamonaTvali SeiZleba ganvixiloT, rogorc 
cdis Sedegad miRebuli xdomilobebi. am xdomilobebis albaTobebi 
aRvniSnoT Pi-iT. maSin gv eqneba: 

P(X = x1) = p1,  P(X = x2) = p2, ···  ,P(X = xn) = pn . 

 (2.1) xdomilobebi qmnian SeuTavsebad xdomilobaTa srul jgufs. aqedan 
gamomdinare, X SemTxveviTi sididis yvela SesaZlo mniSvnelobaTa albaT o-
bebis jami erTis tolia, e.i.  

                  1)(
11

=== ää
==

n

i

i

n

i

i pxXP .                  (2.2)      

es jamuri albaToba raRacnairad ganawilebulia calkeul mni S-
vnelobaTa Soris. SemTxveviTi sidide srulad iqneba albaTurad a Rwerili, 
Tu mocemuli iqneba es ganawileb a, e.i. Tu zustad mivuTiTebT, ra albaT o-
bisaa nebismieri xdomiloba (2.1)-dan. amiT Cven davadgenT SemTxveviTi 
sididis e.w. ganawil ebis kanons.  
 SemTxveviTi sididis ganawilebis kanoni  ewodeba nebismier Tanafa r-
dobas, romelic amyarebs kavSirs SemTxveviTi sidid is SesaZlo mniSvnel o-
bebsa da maT Sesabamis albaTobebs Soris. SemTxveviTi sididis Sesaxeb Cven 
vityviT, rom igi emorCileba mocemul g anawilebis kanons.  
 SemTxveviTi sididis ganawileba SeiZleba mocemuli iyos cxrilis 
saxiT, ganawilebis funqciis saxiT da ganawi lebis simkvrivis sa xiT.  
 ganawilebis cxrilis  saxiT warmodgena SesaZlebelia mxolod di s-
kretuli SemTxveviTi sidideebisaTvis, romelTac aqvT sasruli raodenobis 
mniSvnelobebi. uwyvet Se mTxveviT sidides gaaCnia SesaZlo mniSvnelobaTa 
usasrulo simravle. amitom misT vis aseTi cxrilis Sedgena SeuZlebelia. 
aseT SemTxvevaSi mosaxerxebelia ganawilebis funqciis gamoyeneba.  
 ganawilebis funqcia  warmoadgens SemTxveviTi sididis g anawilebis 
kanonis warmodgenis yvelaze zogad saxes. igi gamoiyeneba rogorc di s-
kretuli, aseve uwyve ti SemTxveviTi sidideebisaTvis. Cveulebriv, igi aRi n-
iSneba F(x) simboloTi.  
 ganawilebis funqcia gansazRvravs imis albaTobas, rom X SemTxveviTi 
sidide miiRebs dafiqsirebul x-ze nakleb mniSvnel o bas, e.i.  

F(x) = P(X <  x) . 
aqedan gamomdinare, F(x) funqcia da mokidebulia x-ze, ami tomaa, rom mas 
ganawilebis funqcias uwodeben. ganawi lebis funqcia miiReba albaTobebis 
Tanmimdevruli ajamviT da diskretuli SemTxveviTi sididisTvis warmoad -
gens wyvetil safexurovan texil wirs, xolo uwyveti SemTxveviTi sidid i-
saTvis Ł uwyvet wirs.       
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 ganvixiloT ganawilebis funqciis zogadi Tvisebebi.  
 1. ganawilebis F(x)  funqcia dadebiTia da (2.2) formulis Tanaxmad, 
moTavsebulia nulsa da erTs Soris  

                               0¢ F(x) ¢ 1. 

 2. F(x)  funqcia zrdadia. e.i. roca x2 ² x1, maSin    F(x2) ² F(x1). 
 3. minus usasrulobaSi ganawilebis funqcia nulis tolia  

                 F(-¤) = 0. 
 4. plius usasrulobaSi ganawilebis funqcia e r Tis tolia  

                 F(¤) = 1. 
ganawilebis funqcias zogjer uwodeben ganawilebis integralur 

f unqcias an ganawilebis int egralur kanons.  
uwyveti SemTxveviTi sidide SeiZleba warmodgenili iyos ara mxolod 

ganawilebis integra luri funqciiT, aramed ganawilebis diferencialuri 
funqciiTac, romelic warmoadgens integraluri funqciis pirvel wa r-
moebuls:  

f (x) = F ¡(x) . 
zogjer f (x) funqcias uwodeben ganawilebis dife rencialur k anons an 

ganawilebis simkvrivis funqcias . mruds, romelic gamosaxavs SemTxveviTi 
sididis ganawilebis simkvrives, ewodeba ganawilebis mrudi.  
 

 
 

ganvixiloT ganawilebis simkvrivis funqciis  Tvi sebebi: 
 1. ganawilebis simkvrive d adebiTi funqciaa  

f (x) > 0 . 
 2. integrali usasrulo sazRvrebiT ganawilebis simkvrividan erTis 
tolia  

ñ
+¤

¤-

=1)( dxxf . 

 geometriulad ganawilebis simkvrivis ZiriTadi Tvisebebi niSnavs 
imas, rom igi yovelTvis imy ofeba abscisaTa RerZis zemoT da mis mier 
SemosazRvruli sruli fa r Tobi erTis tolia.  
 mxedvelobaSi unda viqonioT, rom ganawilebis funqcias ara aqvs 
ganzomileba, xolo ganawilebis simkvrivis funqciis ganzomileba Se m-
TxveviTi sididis ganzomilebis Sebrunebuli sidi dea. 
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 ganawilebis funqcia SeiZleba gamovsaxoT ganawi lebis simkvrivis 
funqciiT Semdegi form uliT:  

ñ
¤-

=

x

dxxfxF )()( . 

 ganawilebis funqciis saSualebiT SeiZleba gamov TvaloT X SemTxvevi-

Ti sididis raime [a, b] intervalSi moxvedris albaToba. amisaTvis gan vi x-

iloT Semdegi sami xdom i loba: xdomiloba A, rodesac X < b, xdomiloba B, 

rodesac X < a da xdomiloba C, rodesac a < X < b. cxadia, rom A xdomiloba 
warmoadgens or B da C SeuTavsebad xdomilobaTa jams, e.i. A = B + C. alba T-
obis Se krebis T eoremis Tanaxmad  

P(A) = P(B) + P(C) . 
radgan  

P(A) = P(X < b) = F(b),   P(B) = P(X < a) = F(a), 

               P(C) = P(a  < X < b) , 
amitom 

F(b) = F(a) + P(a  < X < b) , 
aqedan 

P(a  < X < b) = F(b) ï F(a) . 
Tu mocemulia ganawilebis simkvrivis funqcia, maSin gveqn eba: 

.)()()()(

)()(;)()(

ñññ

ññ
b

a

a

¤-

b

¤-

a

¤-

b

¤-

-=b<<a

Ö=a=b

dxxfdxxfdxxfXP

dxxfFdxxfF

=

      

. 

 
magaliTi . mocemulia X SemTxveviTi sidide xxf sin5,0)( =  ganawilebis 

simkvrivis funqciiT. vipovoT misi [ ]2;0p  intervalSi mo xvedris albaToba  

5,00cos
2

cos5,0cos5,0sin5,0
2

0

0

2
2

0

=ö
÷

õ
æ
ç

å
-
p

-=-==ö
÷

õ
æ
ç

å p
<<

p
p

ñ xxdxXP  

 

 

 

2.2 pirobiTi ganawilebis simkvrivis fu nqcia   

 
 SemTxveviTi movlenebis Seswavlisas saqme gvaqvs ara erT, aramed ra m-
denime SemTxveviT sididesTan, romlebic qmnian SemTxveviT sidideTa sist e-
mas. SemTxveviT  sidideTa sistemis daxasiaTebisTvis ar aris sakmarisi v i-
codeT TiToeuli SemTxveviTi sididis ganawilebis  kanoni, saWiroa v i-
codeT maT Soris damoki debulebac. es damokidebuleba SeiZleba daxas i-
aTdes e.w. pirobiTi ganawilebis k anoniT.  
 ori SemTxveviTi  X  da  Y  si didis ganawilebis funqcia ewodeba 
orargumentian   F(x, y)  funqcias, romelic tolia ori  X < x da Y < y uto -
lobis erTdroulad Sesrulebis albaTobisa. e.i.  

F(x, y) = P(X < x,Y < y) 

da mas erToblivi ganawilebis funqcia ewodeba  
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 X SemTxveviTi sididis ganawilebis kanons, gamo T vlils im pirobiT, 
rom meore, Y SemTxveviT ma sididem miiRo gar kveuli Y = y  mniSvneloba, ewo -
deba pirobiTi ganawilebis kanoni. igi SeiZleba wa r movadginoT, rogorc 

pirobiTi ganawilebis simkvrivis funqcia  f(x | y), an rogorc pirobiTi 

ganawilebis funqcia F(x | y). pirobiTi ganawilebis simkvrivis funq ciebi ga n-
isa z Rvreb i an Semdegnairad:  
 

f (x | y) = ,

),(

),(

ñ
¤

¤-

dxyxf

yxf
 

f (y | x) = .

),(

),(

ñ
¤

¤-

dyyxf

yxf
 

sadac ( )yxf ,  aris erToblivi  ganawilebis simkvrivis funqcia, romelic 
ganisazRvreba Semdegnairad:  

).,(),( yxFyxf ¡¡=  
pirobiTi ganawilebis simkv rives axasiaTebs igive Tvisebebi, rac 

Cveulebrivi ganawilebis simkvrivis fu nqcias, kerZod:  

ñ ñ
¤

¤-

¤

¤-

== .1)|()|( dyxyfdxyxf  

 pirobiTi ganawilebis simkvrivis cnebidan gamomdinare, SegviZlia S e-
movitanoT albaTobis TeoriaSi erT -erTi umniSvnelovanesi cneba Ł Sem-
TxveviT sidideTa damoukid eblobis cneba.  
 X SemTxveviTi sididis damoukidebloba Y SemTxveviT sididesTan 
nebismieri y-Tvis SeiZleba ase Caiweros:  

f (x | y) = fx(x) . 

Tu SemTxveviTi sidide  X  damokidebulia Y-ze, maSin: 

f (x | y)  ̧fx(x). 
Tu X sidide ar aris damokide buli Y-ze, maSin arc Y si didea damokidebuli  

X-ze. 
 amrigad, uwyvet X da Y SemTxveviT sidideebs ewo debaT damoukidebeli, 
Tu TiToeuli maTganis ganawilebis kanoni ar aris damokidebuli imaze, Tu 
ra mniSvneloba miiRo meore SemTxveviTma sididem. w i naaRmdeg SemTxvevaSi, 
SemTxveviTi sidideebi damokidebulia. damouki debuli X da Y SemTxveviTi 
sidideTa erToblivi gana wilebis simkvr i vis funqcia tolia:  

f (x, y) = fx (x)  fy (y). 
  
 
 

2.3 SemTxveviTi sididis ricxviTi  

maxasiaT eblebi  

 

 Cven viciT, rom ganawilebis kanoni S emTxveviT si dides srulad axas i-
aTebs. magram, Zalian xSirad, ganawilebis kanoni ucnobia. amitom ga c-
ilebiT ufro mosa xerxebelia zogierTi raodenobrivi maCveneblebis ga n-
sazRvra, romlebic SekumSuli formiT mogvawvdian informacias SemTxveviT 
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sidideze. aseT maCve neblebs uwo deben SemTxveviTi sididis ricxviT maxas i-
aTeblebs. maTgan ZiriTadia maTematikuri lodini, dispersia, sxvadas xva 
rigis momentebi, moda da m ediana.  

maTematikuri lodini axasiaTebs SemTxveviT si dides ricxviT RerZze 
da gansazRvravs mis ganawilebis centrs, amitom xSirad maTematikur 
lodins uwodeben SemTxveviTi sididis saSualo mniSvnel o bas. maTematikuri 
lodini aRiniSneba M an E simboloTi. ganvixiloT SemTxveviTi sidide X, 
romelic iRebs x1,x2,...,xn mniSvnelobebs p1, p2,...,pn albaTobiT, maSin maTema t-
ik uri l o dini tolia:  

n

nn

ppp

pxpxpx
XM

+ÖÖÖ++

+ÖÖÖ++
=

21

2211)( . 

Tu gaviTvaliswinebT, rom p1 + p2 + ···  + pn = 1, maSin  

ä
=

=
n

i

ii pxXM
1

)( . 

amrigad, diskretuli SemTxveviTi sididis maTema tikuri lodini 
ewodeba misi yvela SesaZlo mniSvnelobebis maTsave albaTobebze na mravlis 
jams. uwyveti SemT xveviTi sidid i saTvis gvaqvs:  

ñ
¤

¤-

= dxxxfxM )()( . 

moviyvanoT daumtkiceblad maTematikuri lodi nis zogierTi Tvisebebi:  
 1. mudmivi sididis maTematikuri lodini udris TviT am sidides  

M(c) = c ,      c = const. 
 2. SemTxveviTi sididis mud mivi mamravli SeiZleba gatanil iqnes m a-
Tematikuri lodinis a RniSvnis gareT  

M(cX) = cM(X) . 
 3. ori SemTxveviTi sididis jamis maTematikuri lodini tolia maTi 
maTematikuri l o dinebis jamisa  

M(X + Y) = M(X) + M(Y) . 
 Sedegi . ramdenime SemTxveviTi sididis jamis m aTematikuri lodini 
tolia maTi maTematikuri lodin ebis jamisa  

M(X + Y + Z + ···  + N) = M(X) + M(Y) + M(Z) + ···  + M(N) . 
 4. ori damoukidebeli SemTxveviTi sididis namravlis maTemat i kuri 
lodini tolia maTi maTematikuri lodinebis namra vlisa  

M(XÖY) = M(X)Ö M(Y) . 
 Sedegi . ramdenime urTierTdamoukidebeli Sem TxveviTi sididis 
namravlis maTematikuri lodini tolia maTi maTematikuri lodinebis 
namravlisa  

M(XÖYÖZÖÖÖÖÖN) = M(X)Ö M(Y)ÖM(Z) ···  M(N) . 
 5. SemTxveviTi sididis Tavis maTematikur lodinTan gadaxris m a-
Tematikuri l odini nulis t o lia  

M[X ï M(X)] = 0 . 
 SemTxveviTi sididis mdebareobis sxva maxasia Teblebia moda da med i-
ana. 

 moda M0 ewodeba diskretuli SemTxveviTi sididis im mniSvnelobas, 
romelsac gaaCnia udidesi albaToba. uwyveti SemTxveviTi sidid i sTvis moda 
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ewodeba mis im mniSvnelobas, romlis drosac ganawilebis simkvrive 
maqsimaluria. arsebobs ormodiani da mravalmodiani g anawilebebi. gvxdeba 
iseTi ganawilebebi, romelTac aqvT minimumi da ar gaaCniaT maqsimumi. aseT 
ganawilebebs uwodeben antimod alurs.  
 mediana Me  aris i m wertilis abscisa, romelze dac ganawilebis 
mrudiT SemosazRvruli farTobi iyofa Suaze. unda aRiniSnos, rom Tu 
ganawileba erTmodiania da simetriuli, maSin maTematikuri lodini, moda 
da mediana erTmaneTs emTxveva.  
 dispersia da saSualo kvadratuli gadaxra.  am maxasiaTeblebiT 
SeiZleba vimsjeloT SemTxveviTi sididis gafantvis Sesaxeb misi maTema t-
ikuri lodinis mimarT. SemTxveviTi sididis dispersia ewodeba X Sem-
TxveviTi si didis misi maTematikur lodinTan ga d axris kvadrats.  

D(X) = M[X ï M(X)]
2
 . 

diskretuli SemTxveviT i sidideebisaTvis gveqneba:  

D(X) = 
i

n

=

ä
1

[xi ï M(X)]
2 
pi , 

xolo uwyveti SemTxveviTi sidideebisaTvis:  

ñ
+¤

¤-

-= dxxfXMxXD )()]([)( 2 . 

dispersiis gamosaTvlelad ufro mizanSewonilia Semdegi formulis ga m-
oyeneba: 

D(X) = M[X ï M(X)]
2
 = M[ 2X ï 2 X M(X) + 2M (X)] = M( 2X ) ï                  

                                      ï 2 M(X) M(X) + 2M (X) = M(X 
2
) ï 2 2M (X) + 2M (X) =  

                                      = M( 2X ) ï 2M (X).  

 dispersiis nakli isaa, rom misi ganzomileba SemTxveviTi sididis 
ganzomilebis kvadratis tolia da gafantvis daxasiaTebisTvis erTgvarad 
uxerxulobas qmnis. am naklisag an Tavisufalia saSualo kvadra tuli gad a-
xra, romelic warmoadgens dadebiT kvadra tul fesvs dispers i idan  

)(XDsx = . 

ganvixiloT dispersiis zogierTi Tvis ebebi: 
 1. mudmivi sididis dispersia nulis tolia  

D(c) = 0 ,  c = const. 

 2. SemTxveviTi sidid is mudmivi mamravli SeiZleba gatanil iqnes di s-
persiis niSnis gareT, r o melic kvad ratSi unda iyos ayvanili  

D(cX) = c
2
 D(X) .  

 3. ori damoukidebeli SemTxveviTi sididis jamis dispersia t o lia am 
sidideTa dispersiebis jamisa  

D(X + Y) = D(X) + D(Y) . 

 Sedegi . r amdenime urTierTdamoukidebeli Sem TxveviTi sididis jamis 
dispersia am sidideTa dispersiebis jamis t o lia.  

D(X + Y + ···  + N) = D(X) + D(Y) + ···  + D(N) . 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

20 

 4. ori damoukidebeli SemTxveviTi sididis sxvaobis dispersia am 
sidideTa dispersiebis jamis t o lia  

D(X ï Y) = D(X) + D(Y) . 

marTlac, D(X ï Y) = D(X)+D(ïY)=D(X)+(ï1)
2
D(X)=D(X)+D(Y). 

 5. ori damoukidebeli SemTxveviTi sididis namravlis dispersia ga n-
isazRvreba Semdegi form uliT:  

D(XY) = D(X) D(Y) + 2M (X) D(Y) + 2M (Y) D(X) . 

 magaliTi . vTqvaT, mocemulia X SemTxveviTi si didis ganawilebis si m-
kvrivis fu nqcia:  

î
í

î
ì

ë

>

<<

<

=

2,0

20,

0,0

)( 2

x

xax

x

xf

roca

roca

roca

 

vipovoT a koeficienti, ganawilebis funqcia, maTematikuri lodini, 
dispersia da saSualo kvadratuli ga daxra. ra d gan 
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ganvsazRvroT maTematikuri l o dini:  

5,1
48

3

8

3
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0
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x

dxxdxxxfxM  

dispersia da saSualo kvadratuli ga d axra:  

D(X) = M( 2X ) ï 2M (X) . 
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; 

39,015,015,0)5,1(4,2)(

4,2
58

3

8

3
)()(

2

0

252

0

4

2

0

22

===-=

==== ññ

xsXD

x
dxxdxxfxXM

 

 SemTxveviTi sididis ZiriTad ricxviT maxasi aTebelTa ga nzogadebas 
warmoadgens SemTxveviTi sididis momentis cneba. arCeven ori saxis moments: 
sawyiss da centralurs. sawyisi momentebidan ga nsakuTrebuli mni Svneloba 
aqvs pirveli rigis moments, romelic warmoadgens maTematikur lodins. 
maRali rigis sawyi si momentebi, ZiriTadad, gamoiyeneba centraluri mome n-
tebis gamosaTvlelad. diskr etuli SemTxveviTi sididisaTvis k-uri rigis 
centraluri momenti gamoiTvleba form uliT:  
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[ ]ä
=

-=m
n

i

i

k

ik pXMx
1

)( , 

xolo uwyveti SemTxveviTi sid i disaTvis gveqneba:  

[ ]ñ
+¤

¤-

-=m dxxfXMx
k

k )()( . 

pirveli rigis centraluri momenti, rogorc formulidan Cans, nulis 
tolia, xolo meore rigis momenti warmoadgens dispe r sias.  
 mesame rigis centraluri momenti axasiaTebs gana wilebis as i metrias. 
Tu SemTxvevi Ti sidide Tavisi maTematikuri lodinis mimarT simet riuladaa 
ganawilebuli, maSin mesame rigis centraluri momenti nulis tolia. am m o-
mentis saSualebiT gamoiTvleba asimetriis koef i cienti  

3

3

x

x
s

A
m
= , 

sadac, 3
xs  Ł saSualo kvadratuli gadaxraa ayvanili kubSi. 

ganawilebis mruds gaaC nia dadebiTi asimetria, roca Ax > 0 da uaryofiTi, 
roca Ax < 0 . 
 meoTxe rigis centraluri momenti gamoiyeneba ganawilebis mrudis 
wamaxvilebis xarisxis dasaxasiaTeblad. es Tviseba aRiwereba e.w. eqscesis 
koeficientis saSualebiT, romelic gamoiTvleba Semdegi f ormuliT:  

3
4

4 -
m
=

x

x
s

E , 

sadac, 4
xs  Ł saSualo kvadratuli gadaxraa ayvanili meoTxe xarisxSi.  

 miRebulia, rom normalurad ganawilebuli mru disTvis eqscesis 
koeficienti nulis tolia da es Sedegi miRebulia etalonad, romelTanac 
Sedard ebian sxva ganawilebis mrudeebi. mruds, romelsac ufro maRali wve -
ro aqvs, vidre normalurs, e.i. ufro maxvilwveroiania, Seesabameba dadeb i-
Ti eqscesa, xolo mruds, romelsac ufro dabali da brtyeli wvero aqvs Ł 
uaryofiTi eqsc esa. 
 

 

 

. 
 

3 SemTxveviTi sidideebis ZiriTadi  

ganawilebis kanonebi  

 

 

3.1 binomuri ganawilebis kanoni  

 
 binomuri kanoniT ganawilebulia ZiriTadad Tvise brivi param etrebi. 
vTqvaT, A  da B xdomilobebs aqvT mxo lod diqotomiuri Sedegi (mag. `ki~, 
`ara~, `+~, ` Ł~). A xdomilobis albaToba P(A) = p yoveli cdisaTvis iyos mu d-
mivi. aqedan gamomdinare, B xdomilobis a l baTobac P(B) = q iqneba mudmivi 
sidide. cxadia, p + q = 1. vTqvaT, Catarda n cda  da  A  xdomiloba  moxda  m-
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jer, maSin  B  xdomiloba moxdeboda (n ï m)-jer. Sedegis xdomilobis a l-
baToba gamoiTv leba bernulis form uliT:  

.)1(
)!(!

!
)( mnmmnmm

nn pp
mnm

n
qpCmP -- -

-
==  

radgan  Pn(m) albaToba dakavSirebulia binomis Cn
m  gaSlasTan, a mitom 

m SemTxveviTi sididis am ganawilebas binomuri ganawileba ewodeba. igi 
warmoadgens diskretuli SemTxveviTi sididis ganawil ebas, radgan m iRebs 
garkveul mTel mniSvnelobebs  m = 0,1,2,3,...,n. bin o murad aris ganawilebuli 
ara marto alternatiuli maCveneblebi, aramed iseTi maCveneblebic, ro m-
lebTac gaaCniaT ara ori, ar amed ufro meti Sedegi.  
 binomuri kanoniT ganawilebuli X SemTxveviTi  sididis maTemat i kuri 

lodini tolia M(X) = np, xolo saSualo kvadratuli gadaxra Ł npqsp= . 

 binomuri ganawilebis simkvrivis grafiki damokide bulia cdebis n 

raodenobaze da mosalodneli Sedegis p albaTobaze. roca p = 0,5, bi nomuri 

mrudi simetriulia . Tu p  ̧ q,  maSin binomur mruds gaaCnia asimetria, rom e-
lic  | p ï q | sxvaobis zrdasTan erTad izrdeba.  
 

 

 

 

 

3.2 puasonis ganawileba  

 

 rodesac mosalodneli Sedegis albaToba Zalzed mcirea, m agaliTad, 
erTis measedi an meaTasedia, maSin ganawilebis mrudi Zalia n asimetriulia. 
aseTi iSviaTi xdomilobis ganawilebis sixSire SeiZleba gamoiTvalos pu a-
sonis formuliT:  

a
m

n e
m

a
mP -=

!
)( , 

sadac, m aris  n damoukidebeli cdis mosalodneli xdomilo baTa si xSire , a 

Ł puasonis ganawilebis par ametri a (a > 0). 
puasonis ganawilebis  simkvrivis grafikebi, romlebic a sididezea 

damokidebuli, naCvenebia Semdeg na xazze:  
 
 

 
  

irkveva, rom puasonis kanoniT ganawilebuli X SemTxveviTi sididis 
maTematikuri lodini da dispersia puasonis ganawilebis a parametris t o-
lia, e.i. M(X) = D(X) = a. puasonis ganawilebis es Tviseba xSirad gamoiyeneba 
praqtikaSi X SemTxveviTi sididis puasonis ganawilebaze hipoTezis Ses a-
mowmeblad. amisaTvis saWiroa gamovTvaloT SemTxveviTi sididis maTema t-
ikuri lodini da dispersia. Tu maTi mniSvnelobebi erTmaneTis tolia an 
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axlos arian, maSin miaxloebiT SegviZlia CavTvaloT, rom am SemTxveviT 
sidides gaaCnia puasonis g anawileba.  
 

 

 

 

 

3.3 Tanabari ganawileba  

 

 uwyvet X SemTxveviT sidides [a, b] intervalSi aqvs Tanabari 
ganawileba (Tanabradaa ganawilebuli), Tu misi ganawilebis sim kvrive am i n-
tervalSi mudmivia, xolo mis gareT nulis tolia, e.i.  
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ganawilebis simkvrives da ganawilebis funqcias aqvT Semdegi saxe:  
 

 
vipovoT c mudmiva. radgan ganawilebis mrudiT SemosazRvruli 

farTobi erTis t o lia, amitom  
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xolo dispersia:  
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ganawilebis simetriis gamo asimetriis koeficienti nulis tolia. v i povoT 
eqscesis koeficienti.  
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 ganvixiloT Tanabrad ganawilebuli X SemTxveviTi si didis [a, b] inte r-

valis raime [a, b] SualedSi moxvedris a l baToba 
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3.4 maCvenebliani ganawileba  

 

 uwyveti SemTxveviTi X sididis maCvenebliani (eqsponencialuri) 
ganawileba ewodeba iseT g anawilebas, romlis simkvrivis funqcias aqvs 
Semdegi saxe: 
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sadac, l Ł mudmivi dadebiTi ricxvia.  
 Cven vxedavT, rom maCvenebliani ganawileba ganisazRvreba mxolod e r-

Ti parametriT l , rac migvaniSnebs mis dadebiT mxareze. ganawilebisa da 
simkvrivis funqciebs aqvT Semdegi saxe:  
 

 
vipovoT ganawilebis funqcia:  
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ganvsazRvroT maTematikuri lodini da dispersia:  

[ ] .
1112

)()()(

.
1

)()(

222

22

00

l
=

l
=

l
-

l
=-=

l
=l== ññ

¤

l-

¤

sXMXMXD

dxexdxxxfXM x

  ; 

 

amrigad, maCvenebliani ganawilebisaTvis  maTemati- kuri lodini da 
saSualo kvadratuli gadaxra erTm aneTis tolia. maCvenebliani g anawileba 
xSirad gvxdeba saimedobis Teoriisa da masobrivi momsaxurebis am o canebSi.  
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3.5  normaluri ganawileba  

 

 normaluri ganawileba yvelaze ufro gavrcelebuli ganawilebis k a-
nonia. normaluri ganawilebis ZiriTadi Tvi seba imaSi  mdgomareobs, rom 
sxva ganawilebebi miiswrafvian normaluri ganawilebisaken. normaluri 
ganawilebis kanons eqvemdebarebian mxolod uwyveti SemTxvev i Ti sidideebi. 
amitom normaluri ganawileba, romelic aRiniSneba N(a,s) simboloTi, 
SeiZleba mocemuli iyos ganawile bis simkvrivis an g anawilebis funqciis 
saxiT.  
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 normaluri ganawilebis simkvrivis grafiks ewodeba normaluri mrudi. 
mas aqvs zarisebuli forma da simetriulia x = a wertilze g amavali wrfisa, 

xolo abscisaTa Re rZebs asimptoturad uaxlovdeba, roca x ­ ¤. 
 rogorc normaluri ganawilebis simkvrivis formulidan Cans, norm a-
luri ganawileba ganisazRvreba a da s parametrebiT. ganvsazRvroT es par a-
metrebi. vipovoT normalurad ganawilebuli SemTxveviTi sididis maTema t-
ikuri lodi ni da dispersia  
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meore integrali nulis tolia, rogorc integrali kenti fu nqciidan 
simetriul zRvrebSi. pirveli integrali warmoadgens puasonis cnobil i n-
tegra ls  
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amitom, 
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e.i. a warmoadgens maTematikur lodins. vipovoT dispersia  
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aqac, Tu gamoviyenebT axal cvlads, (3.1) formulidan m i viRebT  
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Tu gamoviyenebT nawilobiTi integrirebis  xerxs, sabolood miviRebT 
2)( sXD = , e.i. s

2
 parametri warmoadgens dispersias. normaluri g anawilebis 

standartuli gadaxra )(XDs=  warmoadgens manZils saSualosa da 

ganawilebis mrudis gada Runvis wertils Soris, anu iseT wertils Soris, 
sadac mrudi amozneqilobas Cazneqil o biT cvlis.  
 amrigad, naTeli xdeba normaluri ganawilebis mrudis a da s par a-
metrebis statistikuri azri da isini srulad gansazRvraven mrudis 
mdebareobas ricxviT RerZze da mis fo r mas. 
 ganvixiloT normaluri ganawilebis zogierT i Tvisebebi:  
 1. simkvrivis funqcia gansazRvrulia mTel ox RerZ ze, e.i. x-is yovel 
mniSvnelobas Seesabameba funqciis garkveuli mniSvneloba.  
 2. x-is yvela mniSvnelobisaTvis (rogorc dadebiTi, aseve uaryofi T-
isTvis) simkvrivis funqcia dadebiTia, e.i. normalur i mrudi moTavs ebulia 
ox RerZis zeda nax evarsibrtyeSi.  
 3. simkvrivis funqciis zRvari x-is zrdisas udris nuls  

0)(lim =
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xf
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. 

 4. simkvrivis funqcias x = a wertilSi gaaCnia maqsi mumi, romelic t o-
lia:  

p
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 5. simkvrivis funqciis grafi ki simetriulia x = a wer tilze g amavali 
wrfis mimarT.  
 6. kenti centraluri momentebi nulis tolia.  
 7. asimetriisa da eqscesis koeficientebi nulis t o lia.  
 8. normaluri mrudis forma a (maTematikuri lo dinis) parametris 
sididis Secvlisas ar icvleba. maTematik uri lodinis gazrdisas an Se m-
cirebisas, mrudis grafiki Sesaba misad gadainacvlebs marcxniv an marjvniv.  
 9. s parametris Secvlisas icvleba mrudis forma.     s-is zrdisas 
ganawilebis mrudis maqsimaluri ordinata mcirdeba da piriqiT, s-is Se m-
cirebisas Ł izrdeba . 
       radgan normaluri ganawileba damokidebulia or pa rametrze ( a,s), am-
itom misi cxrilis saxiT warmodgena sakmaod rTulia. aqedan gamomdinare, 
praqtikaSi farTod gamoiyeneba standartizirebuli (standartuli) norm a-
luri ganawileba, romelic miiGReba X  SemTxveviTi sididis Z Ł gardaq mniT : 
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miRebuli Z sididis maTematikuri lodini da dispersia t o lia:  
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Tu Z mniSvnelobas CavsvamT normaluri ganawilebis simkvrivis fu n-
qciis gamosaxulebaSi, maSin mi viRebT stan dartizirebul normalur 
ganawilebas  NN(0,1) arametrebiT, romlis ganawilebis simkvrivis fu nqcias 
aqvs Semdegi saxe: 
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ganawilebis F(z) funqcia dakavSirebulia laplasis F(z) funqciasTan  
Semdegi tol o biT:  
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biostatistikis meTodebi  

 

 

4 biostatistikis arsi  

 
 biostatistika, iseve rogorc maTematikuri statistika, aris m a-
Tematikis nawili, romelic swavlobs SemTxveviT sidi deze warmoebuli 
dakvirvebebis Sedegebis Sekrebis, sistematizaciisa da damuSavebis 
meTodebs arsebuli kanonzomierebis gamovlenis mizniT. statistikur 
meTodebs safuZvlad udevs eqsperimentaluri monacemebi, romlebTac 
statistikur monacemebs uwodeben.  
 rogorc cnob ilia, SemTxveviT sidideze yvelaze zusti cnobebi 
SeiZleba miviRoT, Tu CavatarebT am SemTx veviTi sididis maqsimalurad 
bevr gazomvas. SemovitanoT ge neraluri erTobliobis cneba.  
 generaluri  erToblioba  anu statistikuri populacia ewodeba yvela 
SesaZlo dakvirveba Ta erTobliobas, romlebic SeiZleba miviRoT Se m-
TxveviTi sididis gazomviT. generaluri erTobliobis S emadgenel wevrTa 
raodenobas ewodeba am generaluri erTobliobis moculoba anu 
ganzomileba.  
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 praqtikulad, generaluri erTobliobis miReba TiT qmis SeuZl ebelia 
sxvadas xva mizezis gamo, garda gamonaklis SemTxvevaSi, r o ca generaluri 
erToblioba Sedgeba wevrTa sasruli raodenobisgan. aqedan gamomdinare, 
rogorc wesi, Cven saqme gvaqvs sasruli raodenobis dakvirvebebTan, ro m-
lebsac amonarCevi ewodebaT.  
 amonarCevi erToblioba  an ubralod amonarCevi (Ser Ceva, amokrefa) 
ewodeba im dakvirvebebis (obieqtebis) erTobliobas, ro mlebic amoRebulia 

generaluri erTobliobidan. dakvirvebaTa mwkrivi nxxx ,..,, 21  ganixileba, 

rogorc n moculobis amonarCevi sasruli an usasrulo gene raluri erT o-
bliobidan. amonarCevi yovelTvis sasruli raoden o bisaa. 
 maTematikuri statistikis kvlevis erT -erT ZiriTad meTods wa r-
moadgens e.w. SerCeviTi meTodi . meTods, ro melic akeTebs daskvnas amona r-
Cevis maxasiaTeblebisa da Tvisebebis safuZvelze, generaluri erTobl iobis 
ricxviT maxasiaTeblebze da ganawilebis kanonis Sesaxeb, ewodeba SerCev i-
Ti m eTodi.  
 imisaTvis, rom X SemTxveviTi sididis ganawilebis ka noni an misi 
ricxviTi maxasiaTeblebis Sesaxeb msjeloba iyos efeqturi, aucil ebelia, 
rom amonarCevi iyos warmomadgenl obiTi (reprezentatiuli), e.i. sakmaod 
kargad warmoadgendes Sesaswavl Se mTxveviT sidides.  
 arseboben specialuri meTodebi warmomadgenlobiTi amonarCevis 
misaRebad, romelTa arsi daiyvaneba imaze, rom generaluri erTobli o bis 
yovel elements hqondes Tanabari albaT oba imisa, rom moxvdes amonarCevSi. 
amonarCevis rep rezentatiuloba miiRweva rando mizaciiT (inglisuri sity -
vidan random-SemTxveviTi) anu, sxvanairad rom vTqvaT, gene raluri erT o-
bliobidan elementebis SemTxveviTi amokrefiT. amonarCevis SemTxvev i Toba 
miiReba a n meqanikuri meTodebiT, romlebic efuZneba generaluri erTobl i-
obis nawil -nawil dayofas, anda maT ematikuri meTodebiT, magaliTad, monte -
karlos meT o diT.  
 iyenebs ra albaTobis Teoriis meTodebs, maTematikuri statist i kis 
mizania, amonarCevis saSualebiT Seafasos ge neraluri erTobliobis maxas i-
aTeblebi. albaTobis Teo riidan viciT, rom SemTxveviT sidides gaaCnia 
garkveuli saxis ganawilebis funqcia misi Sesabamisi ricxviTi maxasia -
TeblebiT (mag. maTematikuri lodini an sxva sawyisi da centraluri mome n-
tebi), romlebsac Semd gomSi Teo riuls vuwodebT, xolo amonarCevis saS u-
alebiT miRebul mniSvnelobebs Ł SerCeviTs anu empir i uls.  
 maTematikur statistikaSi Zalian xSirad gamoiyeneba `Tavis uflebis 
xarisxis~ cneba. Tavisuflebis xarisxi  aris gamonaTqvami, romelic 
nasesxebia fizikidan, sadac igi axa siaTebs obieqtis moZraobas. Tu obieqts 
aqvs SesaZlebloba imoZraos mxolod sworxazovnad, maSin mas aqvs erTi 
Tavisuflebis xarisxi. obieqts, romelsac SeuZlia sibrtyeze moZraoba, 
gaaCnia ori Tavisuflebis xarisxi da a.S. Tu gamovalT Tavisuflebis 
xarisxis aseTi geometriuli interpretaciidan, maSin igi SeiZleba ase ga n-
isazRvros:  

kn-=n , 

sadac, n _ Tavisuflebis xarisxia;  
   n _ amonarCevis ganzomileba, romliTac ganisazRv reba Sesafasebeli 

parametri;  



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

29 

k _ damatebiTi parametrebis raodeno ba, romlebic      ganisazRvreb i-
an igive amonarCeviT da Sedian  Sesafasebeli parametris gamosa x-
ulebaSi.  

magaliTad, dispersiisTvis ( ),
1

1

1

22 ä
=

-
-

=s
n

i

ix xx
n

 k = 1, radgan  dispersiis 

formulaSi aris erTi damatebi Ti cvladi Ł saSualo ariTmetikuli x , r o-

melic gani sazR vreba igive amonarCeviT. aqedan gamomd i nare, n = n ï 1. 

 

 

 
5 monacemebis klasifikacia da maTi  

warmodgenis meTodebi.  sixSiruli ana l izi  
 

 obieqtis Seswavlisas saWiroa misi mTeli rigi maCveneblebis g azomva 
da dafiqsireba. dakvirv ebisa Tu fizikuri gazomvebis Sedegad miRebul i n-
formacias uwodeben Sesas wavli obieqtis pirvelad (nedl, daumuSavebel) 
monacemebs, xolo am monacemTa erTobliobas Ł st atistikur erTobliobas. 
sazogadod, monacemebi aris obieqtTa raime simravlis maxasiaTebelTa 
dakvirvebuli mniSvnelobebis erToblioba. am erTobliobis yovel wevrs 
dakvirveba, monacemi anu mon acemi wertili ewodeba.  
             Tavdapirveli monacemebis dalagebis, dajgufebisa da e r Tiani 
mimoxilvis meTodologia Seadgens deskrifciul  anu aRweriT statistikas . 
unda gvaxsovdes, rom monacemTa gaerTianeba SesaZlebelia maTi erTgv a-
rovani niSnebis mixedviT. termini `niSnis~ qveS igulisxmeba Tviseba, riTac 
erTi sagani gansxvavdeba meorisgan. ni Snebs gaaCniaT cvalebadobis Tviseba 
da amitom maT variants uwodeben. sazogad od, yvela monacemi (niSani) 
cvalebadia da eqvemdebareba uS ualod gazomvas. isini pirobiTad SeiZ leba 
davyoT Tvisebriv da raodenobriv monacem ebad.  
 Tvisebrivi monacemebi  fizikurad ar izomeba, isi ni mxolod aRiricx e-
ba ama Tu im niSnis yofna -aryofnis saSua le biT. magaliTad, p acientSi ama 
Tu im simptomis arseboba an ararseboba, pacientTa klasif i kacia avadmyo -
fobis simZimis mixedviT da sxv. Tvisebrivi monacemis konkretul dones 
atributi  ewodeba. 
  raodenobrivi monacemebi  eqvemdebareba uSualod gazomvebs. isini 
pir obiTad SeiZleba davyoT or klasad: diskretulad da uwyvetad. gavi x-
senoT, rom uwyvetia iseTi sidide, romelsac SeuZlia miiRos yvela Ses a-
Zlo mniSvneloba raRac garkveuli intervalis farglebSi. mag. maqsimaluri 
arteriuli wnevis mniSvneloba, pulsis sixSire, sisxlSi  leikocitebis 
raodenoba da sxv. Tu xdeba raime monacemebis Tvla, mag. operaciebis 
ricxvi, mwyobridan gamosuli xelsawyoebis raodenoba da sxva, romlebic 
diskretulad icvlebian, maSin maT diskretuli monacemebi ewod ebaT. 
 cvalebad Tvisebriv da raodenobriv monac emebs maTematikur stati s-
tikaSi ewodeba cvladi SemTxveviTi sidide ebi, romlebic laTinuri 
alfavitis didi asoebiT aRiniSneba X,Y,Z,..., xolo maTi ricxviTi mon acemebi 
Sesabamisad mcire laTinuri asoebiT Ł x x xn1 2, ,..., ;  y y ym1 2, ,...,  da a. S.    

 monacemebis zemoT moyvanili klasifikaciis gaTva liswinebiT 
arsebobs gazomvis sami skala: nominaluri, rig i Ti da ricxviTi.  
 nominaluri skala  warmoadgens gazomvis umartives dones da ga m-
oiyeneba Tvisebrivi (kategoriuli, binaruli) monacemebis gasazomad. 
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rodesac kategoriebs Soris arsebobs garkveuli mimarTeba an rigi, maSin 
Tvisebrivi monacemebi izomeba rigis skalis gamoyenebiT. dakvirvebebi aqac 
klasificirebulia, magram maT Soris arsebobs `met o bis~ an `naklebobis~ 
mimarTeba. mag. saxsrebiT daavadebuli avad myofebi klasificirdebian 
avadmyofobis simZimis mixedviT oTx klasad, sadac pirveli klasi 
Seesabameba normalur aqtivobas, xolo meoTxe klasi Ł invalidis etliT 
moZrao bas. 
 raodenobrivi monacemebi izomebian ricxviT skala ze, romelic iyofa 
intervalur anu uwyvet  skalad da dis kretul skalad. uwyvet skalaze 
izomeba uwyveti SemTxve viTi sidideebi, xolo diskretul skalaze Ł di s-
kretuli SemTxveviTi sidideebi.  
 Tvisebrivi maCveneblebis warmodgena . vTqvaT, amonarCevis n el ementebi 
xasiaTdeba erTi Tvisebrivi maCvenebliT, r omlis mimarT Ses aZlebelia ori 

msjeloba `niSani aris~ (aRvniSnoT A-Ti) da `niSani ar aris~ ( A ). maSin 
dakvirvebebi SeiZleba ase warmovadginoT:  
 

i 1 2 3 . . . n 

niSani  A A  A  . . . A 

 
ufro uk eTesia, Tu movaxdenT maT dajgufebas. maSin gv eqneba: 
 

var i anti  A A  

sixSire  mA  m
A
 

cxadia, rom sixSireTa jami ä =
i

i nm . sixSire esaa ricxvi, romelic 

gviCvenebs, Tu ramdenjer gv xvdeba mocemuli varianti (mniSvneloba) amona r-
CevSi. ganvixiloT erToblioba, romlis elementebi xasiaTdeba ori alte r-
natiuli niSniT A  da B. maSin monacemebis dajgufebis Sedegad viRebT 
Semdeg cxrils, romelsac oTxujrediani anu (2x2) t i pis cxrili ewodeba.  
 

A      
B
 B B̀ sul  

A ABm  
BA

m  mA  

A  m
AB

 
BA

m  m
A

 

sul  mB  m
B
 n 

 
raodenobrivi maCveneblebis warmodgena . davuSvaT, rom unda S e-

viswavloT raime diskretuli SemTxveviTi si dide X, romlis g anawilebis 
kanoni ucnobia. ganawilebis kanonis SefasebisaTvis an statistikuri ma x-
asiaTeblebis gamoTvlisaTvis tardeba damoukidebeli gazomvebis seria 

nxxx ,...,, 21 . gazomvebis Sedegad miRebuli masala warmovadginoT cxrilis 

saxiT:  

i 1 2 ... n 

xi x1 x2 ...  xn 

 
am cxrils ewodeba statistikuri mwkrivi . igi warmoadgens statist i kuri 
masalis warmodgenis pirvelad fo r mas. 
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 didi raodenobiT gazomvis SemTxv evaSi statistikuri masalis cxr i-
lis saxiT warmodgena mouxerxebelia da misi saSualebiT praqtikulad 
SeuZlebelia gamosakvlevi X SemTxveviTi sididis ganawilebis kanonis 
dadgena. amitom, mizanSewonilia monacemebis dajgufeba. ke r Zod, gazomvis 
Sedegad miRebuli mn iSvnelobebiT gamovTvaloT mi  sixSi reebi an fardob i-
Ti sixSireebi        

p
m

n
i

i* = ,  i = 1,2,...,k. 

amis Semdeg viRebT sixSirul cxrils , romelsac aqvs Semdegi saxe:  
 

xi x1 x2 . . . xk 

mi m1 m2 . . . mk 

*
ip  p1

*  p2
*  . . . pk

*  

 
cxrili sworadaa Sedgenili, Tu sruldeba Semdegi pirobebi:  

nm
k

i

i =ä
=1

    da    ä
=

º
k

i

ip
1

* 1. 

aseTi sixSiruli cxriliT warmodgenil statistikur mwkrivs e wodeba var-
iaciuli mwkrivi . 
 TvalsaCinoebisaTvis sixSiruli cxrilis magivrad iyeneben mis gra f-
ikul gamosaxulebas, sadac abscisaTa RerZ ze gadazomilia variaciuli 
mwkrivis mniSvnelobebi, xolo ordinatTa RerZze Ł maTi Sesabamisi fard o-
biTi si xSireebi.  

 
miRebul m ruds uwodeben ganawilebis mraval kuTxeds an g anawilebis 

sixSiris pol igons . 
 Tu Seiswavleba uwyveti SemTxveviTi sidide, maSin dajgufeba 
mdgomareobs SemTxveviTi sididis cvalebadobis intervalis Tanabari sig r-
Zis k raodenobis kerZo intervalebad dayofaSi da am i ntervalebisTvis mi 

sixSireebisa da *
iP  fardobiTi sixSireebis g amoTvlaSi.  

 intervalebis raodenoba airCeva nebismierad, Cveu lebriv, 5-dan 15-mde. 
intervalis optimaluri sigrZis gansazRvrisTvis iyeneben sterjesis fo r-
mulas:  

n

xx
h

lg32,31

minmax

Ö+

-
= , 

sadac, minx  da maxx  amonarCevis minimaluri da maqsimaluri mniSvnel o bebia, n 

ï amonarCevis ganzomileba. miRebuli h si dide, umjobesia, davamrgvaloT. 
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magaliTad, Tu h < 1, maSin davamrgvaloT meaTedamde, sxva Sem TxvevaSi Ł 
mTelamde. 
 pirveli intervalis sawyisad rekomendebulia miviRoT Semdegi mni S-
vneloba:  

()

2
min

0 h
xx -= .   

meore intervalis dasawyisad, romelic emTxveva pirveli intervalis b o-

los Ł () () hxx += 01  da a.S. manam, sanam ar miviRebT int ervals, romelSic mo x-
vdeba maxx  mniSvneloba. am gziT miviRebT intervalur vari aciul mwkrivs, 
romelic SeiZleba warmovadginoT Semdegi sixSiruli cxrilis saxiT:  
 

 
 
dagrovili sixSireebi miiReba sixSireebis Tanamimdevruli ajamviT, da w-
yebuli pi rveli intervalidan.  
 TvalsaCinoebisaTvis umjobesia, intervaluri vari aci uli mwkrivi 
warmovadginoT grafikulad e.w. histogramis  saSualebiT. histograma aigeba 
Semdegnairad: abscisaTa RerZze gadaizomeba kerZo intervalebi da T i-
Toeul maTganze aigeba oTxkuTxed i, romlis farTobi udris mocemuli i n-
tervalis sixSires. ordinatTa RerZze gadazomili maCv eneblis mixedviT 
histograma iyofa or tipad: 1) fardobiTi sixSireebis histograma, anu, 
rogorc mas zogjer uwodeben, normirebuli hist o grama da 2) procentebSi 
gamosaxuli sixS ireebis histograma (proce ntuli histograma). am SemTxve -

vaSi, ordinatTa RerZze gad aizomeba 100* ÖiP  sidideebi.  
am ori tipis histogramis gamoyenebis upiratesoba isaa, rom isini 

gvaZleven erTi da igive intervalebze agebuli sxvadasxva histogram ebis 
Sedarebis saSualebas.  

 
magaliTi .  mocemulia 5 wlamde bavSvebis sisxlis nakadis si Cqare (wm-

Si) 7  10  9  6  7  9  10  7  9  6  12  8  9  10  9  8  10  8  12  11  8  9  7  10  6  11 9  11  10  11  9  11  

10  8  9  7  8  9  8  10  (n = 40). avagoT GQGPOhistograma, empiriuli ganawilebis si m-
kvrivisa da ganawilebis funqciebis graf i kebi. 

SevadginiT sixSiruli cxrili. amisaTvis ganvsa zRv roT kerZo inte r-
valis sigrZe:  
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h=
-

+
=
+

= º
12 6

1 332 40

6

1 5312
0 95 1

, lg ,
, . 

() 5,5
2

1
60 =-=x .   sixSirul cxrils eqneba Semdegi saxe:  

 

cxr ili sworadaa Sedgenili, radgan 40
7

1

=ä
=i

im  da pi

i

*

=

ä =

1

7

1. avagoT 

normirebuli hist o grama. 
 

                
 

Tu mravalkuTxedis zeda gverdebis Sua wertilebs SevaerTebT 
mrudiT, maSin es mrudi miaxloebiT gvaZlevs warmodgenas empiriuli  
ganawilebis simkvrivis f 

*
(x) funq ci is saxeze. Cveni magaliTis empiriuli 

ganawilebis simkvrivis grafikuli gamosaxulebidan Cans, rom bavSvebis 
sisxlis nakadis siCqaris mniSvnelobebi daaxloebiT normaluradaa 
ganawil ebuli.  
 Tu abscisaTa RerZze gadaizomeba kerZo intervalebi, xolo ordina t-
Ta RerZze Ł dagrovili fardobiTi sixSireebi da miRebul wertilebs S e-
vaerTebT, maSin miviRebT grafiks, romelsac kumulatiuri  grafiki ewodeba. 
pirveli intervalis qveda zRvris mniSvnelobas iReben nulis t o lad. Cveni 
magaliTisaTvis g veqneba:  
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 am gziT miRebuli grafiki warmoadgens SemTxve viTi sididis empir i-

uli ganawilebis )(* xF  funqciis miaxlo ebiT mniSvnelobas.  
  

monacemebis TvalsaCino warmodgenisaTvis, histogramis garda, zogjer 
gamoiyeneba foTlebiani Reroebis ms gavsi diagrama . aseTi diagramis 
asagebad, gavataroT vertikaluri wrfe da mis marjvniv CavweroT cifrebis 
umciresi Tanrigebi, romlebsac foTlebi ewodebaT, xolo marcxena mxares 
Ł cifrebis zeda Tanrigebi, romlebsac Reroebi ewo debaT. dakvirvebaTa R e-
roebad dayofa  xdeba cifrebis Tanrigebis raodenobis gaTvaliswinebiT. 
magaliTad, Tu Reroebi warmodgenilia erTTanrigiani cifrebiT, maSin 
dayofa xdeba erTeulebiT, orTa nrigiani cifrebis dros Ł aTeulebiT da 
a.S. aqve unda SevniSnoT, rom aseTi dayofa pirobiTia da SesaZlebelia  
dayofis sxva kriteriumis gam o yeneba. 
 magaliTi.  vTqvaT, mocemulia 32 pacientis asaki (wl.): 60, 72, 25, 81, 32, 80, 

61, 73, 34, 65, 74, 45, 66, 63, 48, 62, 42, 65, 49, 54, 61, 52, 75, 57, 31, 58, 59, 69, 51, 82, 67, 72. 
avagoT foTl ebiani Reroebis msgavsi  diagrama.  

 
Reroebi  foTlebi  

2 

3 

4 

5 

6 

7 

8 

5 

241 

5892 

427891 

0156325197 

23452 

102 
 

foTlebiani Reroebis msgavsi diagrama histogramis msgavsia, m agram aq 
SenarCunebulia indivindualuri mniSvnelobebi. garda amisa, misi saS u-
alebiT advilad dgindeba amonarCevis m inimaluri da maqsimaluri mni S-
vnelobebi; romeli monacemi gvxdeba yvelaze xSirad; romeli yvelaze iSv i-
aTad da sxva. nakli is aris, rom misi  gamoyeneba didi moculobis amona r-
CevisaTvis naklebad mosaxerx ebelia.  
 Tu monacemebi mocemulia procentebSi an fardobiTi sixSireebis sa x-
iT, maSin maTi TvalsaCino warmodgenisTvis iyeneben wriul diagramas.  wr i-
uli diagramis asagebad sa Wiroa vipovoT centruli kuTxeebi Semde gnairad : 

¶Ö=j p360   an   
100

360
a
Ö=j , 

sadac ¶p  ï fardobiTi  sixSirea, a ï procenti.  zogjer wriul di agramebs 
moculobiT saxes aZleven.  
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magaliTi . dizenteriiT daavadebul pacientTa rao denoba 90-ia. aqedan, 
47 pacients ( 52%) aReniSneba msubuqi, 22-s ( 24%) saSualo, 14-s ( 16%) mZime da 
7-s ( 8%) sakmaod mZime forma. mo nacemebi warmovadginoT wriuli diagramis 
saxiT. amisaTvis gamovTvaloT ce ntruli kuTxeebi.  

j1= 360Ö  0,52 = 187̄,    j3 = 360 Ö 0,16 = 58̄, 

j2 = 360 Ö 0,24 = 86̄,    j4 = 360 Ö 0,08 = 29̄. 

wriul diagramas eqneba Semdegi saxe:  
 

 
 

 
6 maTematikur  statistikaSi  gamoyenebuli  

ZiriTadi ganawilebis kanonebi  

 
stiudentis ganawileba . vTqvaT, X SemTxveviTi si dide ganawil ebulia 

normalurad. ganawilebis simkvrivis formulaSi, rogorc viciT, argume n-
tad Sedian generaluri erTobliobis maTema t ikuri lodini a da saSualo 
kvadratul i gadaxra s, romlebic, rogorc wesi, ucnobebi arian. amonarCevis 
dros Cven vsargeblobT maTi SefasebebiT, kerZod, saS ualo ariTmetikuliT 
x  da saSualo kvad ratuli gadaxriT xs . aqedan gamomdinare, ingliselma 

maTematiko sma k. gosetma ipova  

n
ax

t
xs

-
=  

sididis ganawilebis kanoni, sadac generaluri parametri s Secvlilia misi 
SefasebiT xs . aRmoCnda, rom amonarCevis saSualosa da generalur saS u-
alos Soris sxvaobis gana wilebis simkvrivis mrudsa  da funqcias aqvs 
Semdegi saxe: 

 
 

() ¤<<¤-ö
ö

÷

õ

æ
æ

ç

å

n
+

ö
÷

õ
æ
ç

ån
G

ö
÷

õ
æ
ç

å +n
G

pn
=

+n
-

t
t

tf   ,1

2

2

1

1 2

1

2

, 

sadac, )(ÖG  warmoadgens gama funqcias. f (t) funqcias uwo deben stiude ntis 

ganawilebas ( t-ganawileba) n=nï1 Tavisuflebis xarisxiT.  
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 stiudentis ganawilebis simkvrive a  da s para metrebze araa 
damokidebuli. is ganisazRvreba mxolod amo narCevis n moculobiT. es 
Tavisebureba warmoadgens stiu dentis ganawilebis Rirsebas. t-ganawilebis 
maTemat ikuri lodini da dispersia tolia:  

() 0=tM ,   ()
2-n

n
=tD , 

xolo media na da moda nulis tolia. Tavisuflebis xarisxis zrdasTan e r-
Tad, stiudentis ganawileba swrafad uaxlov deba normalurs. ke r Zod, roca 

n = 50, stiudentis ganawile ba TiTqmis ar gansxvavdeba normalurisgan. 
aqedan gamomdinare, stiudentis ganawileba farTod gamoiyene ba mcire 
amonarCevebis dros (cxrili mocemulia danarTSi).   
  

c
2
 (xi -kvadrati) ganawileba . ganvixiloT n damouki debeli SemTxveviTi 

sidideebi X X Xn1 2 ,..., , romlebic normalurad arian ganawil ebulni a a an1 2, ,...,  

maTematikuri lodinebiTa da s s sn1 2, ,..., saSualo kvadratuli gadaxrebiT. 

yoveli am SemTxveviTi sididisTvis Semovi ta noT stan dartizirebuli Se m-
TxveviTi sidide  

ni
s

ax
Z

i

ii
i ,...,2,1, =

-
=    . 

standartizirebuli cvladebis kvadratebis jams  

                              22
2

2
1

2 ... nZZZ +++=c  

ewodeba c2
 SemTxveviTi sidide n = n Tavisuflebis xaris xiT. c2 SemTxveviTi 

sididis ganawilebis simkvrivis fu nqcias aqvs Semdegi saxe:   

( )
( )

î
î

í

î
î

ì

ë

<c

²cc

ö
÷

õ
æ
ç

ån
G=

c
--

n

n

00

0

2
2

1

2

22
1

22

2
2

2

     ,                 

    , 

roca

rocae

xf    

 

 rogorc ganawilebis simkvrivis funqciidan Cans, c
2
 ganawileba ar 

aris damokideb uli arc X SemTxveviTi sididis maTematikur lodinze da 
arc dispersiaze, is damokidebulia mxolod amonarCevis moculobaze. v i-
povoT maTematikuri l o dini da dispersia:  
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ç
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==
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n

i

i

n

i

i

1

2

1

22 ,     DD () n==c 222 nD . 

 c
2
 ganawilebis simkvrive rTuli funqciaa da misi  integrireba sakmaod 

rTulia, amitom Sedgenilia c
2
 ganawilebis specialuri cxrilebi (ix. da n-

arTi).  
  

fiSeris ganawileba . vTqvaT, mocemulia damouki debeli SemTxveviTi 
sidideebi X X Xn1 2, ,..., , ,,...,, 21 mYYY  rom lebic normalurad arian ganawil ebu-

li N(0,1) parametrebiT. uganz o milebo SemTxveviT sidides  

ä

ä

=

==
m

j

j

n

i

i

Yn

Xm

F

1

2

1

2

 

gaaCnia fiSeris ganawileba ( F-ganawileba) n1 = n mricxveli sa da n2 = m mniS-
vnelis Tavis uflebis xarisxiT. ganawilebis funqcias aqvs Semdegi saxe:  
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rogorc vxedavT, F SemTxveviTi sididis ganawilebis simkvrive rTuli 

gamosaxulebaa da igi damokidebulia mxolod n1 da n2 Tavisuflebis 
xarisxebze. Ees gvaZlevs sa Sualebas, raTa SevadginoT F-ganawilebis sp e-
cialuri cxri lebi (ix. danarTi).  
 F-ganawilebas gaaCni a dadebiTi asimetria da, amonarCevis moc ulobis 
zrdasTan e r Tad, uaxlovdeba normalur ganawilebas.  
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7 ZiriTadi statistikuri maxasiaT eblebi  

 

 
 cnobilia, rom ganawilebis kanoni SemTxveviT sidides srulad axas i-
aTebs, magram Zalian xSirad ganawilebis kanon i ucnobia. amitom, zogjer 
gacilebiT ufro mosaxerxebelia zogierTi raodenobrivi maCveneblebis 
(statistikuri maxasiaTeblebis) codna, romlebic mo gvawvdian informacias 
SemTxveviTi sididis Sesa xeb. garda amisa, SedarebiTi amocanebis ga d-
awyvetisas, SesaZ lebeli a, rom ori SemTxveviTi sididis ganawilebis si m-
kvrivis funqciebi iyos erTnairi, magram isini SeiZleba gansxvavdebodnen 
erTmaneTisgan statistikuri maxasiaTeblebiT, romlebic pirobiTad SeiZl e-
ba dav yoT sam jgufad: ganawilebis mdebareobis, cvalebadobisa da form is 
maxasi aTeblebad.  
 

 

 

7.1 ganawilebis mdebareobis maxasiaTeblebi  

 

 ganawilebis mdebareobis anu centraluri tendeciis sazom maxas i-
aTeblebs miekuTvneba saSualo sidide ebi, moda, mediana da kvantili. 
arsebobs saSualo sidideTa ramdenime saxe: saSualo ariTmetik uli, saS u-
alo geometriuli, saSua lo kvadra tuli, sa Sualo kuburi da sxv. AmaTgan 
yvelaze uf ro gavrcelebulia saSualo ariTmet i kuli.  
 vTqvaT, mocemulia  X SemTxveviTi sididis x x xn1 2, ,...,  amonarCevi. maSin 
saSualo ariTmetikuli ga nisazRvreba formuliT : 

ä
=

=
n

i

ix
n

x
1

1
. 

 amrigad, saSualo ariTmetikuli aris amonarCevis Ti Toeul monacemze 
mosuli jamur dakvirvebaTa wili, anu sa Sualo raodenoba. Tu monacemebi 

mocemulia variaciuli mwkrivis saxiT, maSin ä
=

¡=
k

i

ii xm
n

x
1

1
 da mas awonil (S e-

wonil) s aSualo sidides uwodeben. aq, mi Ł variantebis sixSireebia, ¡xi Ł i n-

tervalebis saSualo mniSv neloba, k Ł inte r valebis raodenoba. Tu gvaqvs 
ramdenime jgufis saSua lo sidideebi da gvinda gamovTvaloT maTi saerTo 
saSualo, m aSin gveqneba: 

ä

ä

=

==
+ÖÖÖ++

+ÖÖÖ++
=

k

i

i

k

i

ii

k

kk

n

xn

nnn

xnxnxn
x

1

1

21

2211 . 

 saSualo ariTmetikulis miaxloebiTi mniSvneloba SeiZleba ase ga n-
isazRvros:  

2

maxmin xx
x

+
º , 

sadac, xmin da xmax amonarCevis minimaluri da maqsimaluri mniSvnelob ebia.  
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 saSualo ariTmetikuli gviCvenebs erTobliobis ganla gebas 
Cveul ebriv ricxviT RerZze, xolo saSualo geometriuli Ł logari T mul 
RerZze. saSualo geometriuli gamoiTvleba Semdegi formuliT:  

ng xxxx ÖÖÖÖ= 21   an   ä
=

=
n

i

ig x
n

x
1

log
1

log . 

saSualo geometriuls iyeneben im SemTxvevaSi, roca dakvirvebaTa 
raodenoba xasiaTdeba  geometriuli proporciebiT. rogorc saSualo g e-
ometriulis formulidan Cans, misi gamoyeneba SesaZlebelia, Tu  sruldeba 
piroba  xi > 0,  i= 1,2,...,n. 

 saSualo mniSvneloba aris erT -erTi ZiriTadi statistikuri maxas i-
aTebeli, romelic gamoiTvleba yvela monacemebis m eSveobiT da Seicavs met 
informacias, vidre mdebareobis sxva maxasiaTeblebi. saSualos gaaCnia 
mTeli rigi  mniSvnel o vani Tvisebebi.  
 1. Tu amonarCevis mniSvnelobebs SevamcirebT an gavzrdiT raime c 
mudmiviT, maSin saSualo mniSvnelobac mcirdeba an izrdeba igiv e c sidi d-
iT. marTlac,  

( ) ä ää
= ==

+=+=+=+=
n

i

n

i

i
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2. Tu amonarCevis yovel mniSvnelobas gavamravlebT an gavyofT raime 
c mudmivze, maSin saSualo mniSvnelobac c-jer icvleba. mar T lac,  
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 3. amonarCevis TiToeuli mniSv nelobis saSualo sididesTan sxvaobis 
jami nulis tolia. marTlac,  
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 miuxedavad imisa, rom saSualo ariTmetikuli wa r moadgens erT -erT 
umniSvnelovanes maxasiaTebels, mas gaaCnia nakli. kerZod, igi Zalze 
mgrZnobiarea iseTi monacemebis gazrda ze an Semcirebaze, romlebic mkve T-
rad gansxvavdebian ZiriTadi monacemebisagan. amrigad, ranJirebuli var i-
aciuli mwkrivis kidura maCveneblebi saSualo ariTmetikulze axdenen Zl i-
er zegavlenas, rac metad araxelsayrelia imis gamo, rom es maCveneblebi 
ar warmoadgen s tipiurs am SemTx veviTi sididisTvis. magaliTad, Tu amona r-
Cevis romelime mniSvneloba icvleba c erTeuliT, maSin saSualo mni S-

vneloba icvleba 
n

c  er TeuliT.  

 aqedan gamomdinare, bevr SemTxvevaSi erTobliobis ganzogadebul ma x-
asiaTeblad mizan Sewonilia struqturuli saSualoebis , kerZod m edianisa 
da modas gamoyeneba. 
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 mediana Me aris saSualo mniSvneloba, romlis mimarT statist i kuri 
mwkrivi iyofa or Tanabar nawilad da igi dakvirvebaTa ranJirebuli 
(dalagebuli zrdadobiT an klebadobiT) mwkrivis SuaSi m dgari elementis 
mniSvnelobis tolia. kerZod, Tu n kentia, maSin mediana t o lia ranJirebuli 
mwkrivis SuaSi myofi elementisa, Tu n luwia, maSin Ł ranJirebuli mwkrivis 
SuaSi myofi ori mniSvnelobis saSualo ariTmetikulisa. e.i. gveqn eba: 
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 intervaluri anu dajgufebuli monacemebisTvis mediana g amoiTvleba 
Semdegnairad: pirvel rogSi pouloben im intervals, sadac mediana imyof e-
ba. amisTvis saWiroa gamovTvaloT intervalebis dagrovili sa xSireebi im 

mniSvnelobamde, sanam igi 
2

n -s  gautoldeba an meti gaxdeba. is pirveli 

intervali, romlis dagrovili sixSire 
2

n -ze metia, aris medianuri inte r-

vali anu intervali, sadac mediana im yofeba. am SemTxvevaSi mediana gamoi-
Tvleba Semdegi form uliT:  

M a
h

m

n
me

e

i

i

= + -
å

ç
æ

õ

÷
öä0

2
, 

sadac, a0 Ł medianuri intervalis sawyisi (qveda zRvris) mniSvnelobaa, h Ł 

intervalis sigrZe, me Ł medianuri intervalis sixSire, ämi Ł medianuri i n-
tervalis win (marcxniv) mdebare intervalis dagrovili si xSire.  

mdebareobis maCveneblebs Soris mediana warmoadgens  erT -erT mdgrad 
maxasiaTebels. masze ar moqmedebs monacemebis `didi~ da `mcire~ mni S-
vnelobebi. magaliTad, mediana ar Seicvleba amonarCevis maqsimaluri mni S-
vnelobis gasamkec ebiTac ki.  
 moda M0 ewodeba statistikuri mwkrivis im mniSvnelobas, romelic 
yvelaze u fro xSirad gvxvdeba amonarCevSi. dajgufebuli (sixSiruli) 
monacemebisaTvis moda gamoiTv leba Semdegnairad: jer saWiroa ganisazGR v-
ros modaluri intervali. intervals, romelsac gaaCnia yvelaze didi 
sixSire, ewodeba modaluri intervali anu iseTi intervali, sadac modaa 
moTavsebuli. moda gamoiTvleba Semdegi fo r muliT:  

( )

210

10
00

2 mmm

mmh
aM

--

-
+= , 

sadac,  a0 Ł modaluri intervalis sawyisi (qveda zRvris) mni Svnelobaa, h Ł 
intervalis sigrZe, m0 Ł modaluri intervalis sixSire, m1 Ł modaluri i n-
tervalis win mdebare (marcxniv  my ofi) intervalis sixSire, m2 Ł modaluri 
intervalis Se mdgomi (marjvniv myofi) intervalis si xSire.  
 mcire amonarCevebisTvis moda SeiZleba iyos arastabiluri. samag i-
erod, didi amonarCevis dros igi mdgradi ma xasiaTebelia da reagirebs 
amonarCevis elementebis m xo lod zogierT cvlilebaze da ara yovelgvarze, 
rogorc saSualo ariTmetikuli.  
 
 mdebareobis struqturul maCveneblebs miekuTv neba kvantili.  kvantili 
zogadi cnebaa da sawyis monacemebs ricxviTi RerZis mimarT yofs garkve u-
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li proporciebiT. kvantilis S emadgeneli naw ilebia kvartili, decili da 
pr o centili (percentili).  
 

kvartili aris sami Q1, Q2 da Q3 mniSvneloba, romlebic ranJirebul 
mwkrivs yofen oTx Tanabar nawilad (kvartebad). kvintili  (kvinta -xuTi) 
aris oTxi K1,K2,K3 da K4 mniSvnelobebi, romlebic mocemul erTobli o bas 
yofen xuT Tanabar nawilad. cxra D1,D2,...,D9 decili  mwkrivs yofs aT Tan a-
bar  n awilad,  xolo 99 percentili  P1,P2,...,P99 mwkrivs yofen 100 Tanabar 
nawi lad.  
 praqtikaSi, ZiriTadad, gamoiyeneba P3,P10,P25,P50,P75, P90 da P97 perce n-
tilebi. magal i Tad, P25 da P75 percentili Seesabameba Q1 da Q3 kvartilebs da 
maT Soris moTavsebulia amona r Cevis wevrTa 50%. P50 percentili, romelic 
Q2 kvartils Seesabameba, medianas tolia, e.i. P50 = Me. gar da amisa, perce n-
tili Zalze mosaxerxebelia monacemebis ganzogad ebisTvis. mag.  Tu P5 = 10,7, 
xolo P15 = 16,8, SeiZleba iTqvas, rom mon acemebis 5% naklebia 10,7 sidideze, 
xolo 10% imyofeba 10,7-sa da 16,8-s Soris.  
 radgan sxvadasxva kvantilebs Soris arsebobs garkveuli u r-
TierTkavSirebi,  

3,2,1,;4,3,2,1,;9,...,2,1, 252010 ====== kPQjPKiPD kkjjii      , 

amitom sakmarisia vico deT percentilis mniSvneloba, ro melic gamoiTvleba 
Semdegi formuliT:  
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æ

ç

å
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i

i

p

j mk
m

h
xP qv , 

sadac, qvx Ł intervalis qveda zRvruli mniSvnelobaa, ro melic Seicavs Pj 

percentils; h Ł intervalis sigrZea; k
L nj

=
100

, n Ł dakvirv ebaTa saerTo 

raodenobaa; Lj Ł percen tilis rigi (magaliTad, P25 da P75 percentilebis r i-
gi tolia Sesabamisad 25% da 75%); mp Ł intervalis sixSire, romelic pe r-

centils Seicavs; ä
i

im Ł d agrovili sixSire.   

magaliTi . vTqvaT, mocemulia sixSirul i cxrili  

xi 5 6 7 8 9 10 11 12 

mi 4 7 13 15 7 9 6 3 

ämi 4 11 24 39 46 55 61 64 

 

saWiroa vipovoT 50%-iani percentili P50. g amovTvaloT k. k=
Ö
=

50 64

100
32. es 

mniSvneloba metia ä =
i

im 24-ze da na klebia ä =
i

im 39-ze. amitom xqv veZeboT 

me-7 da me-8 inte r valis (klasis) mniSvnelobebis Sua, e.i.  

( ) 03,8
15

2432
5,7;15;5,787

2

1
50 =

-
+===+= Pmx p     qv . 

analogiurad gamoiTvleba intervaluri mwkr i visTvisac.  

x [2500;2600[ [2600;2700[ [2700;2800[ [2800;3000[ 

mi 2 5 13 20 

ämi 2 7 20 40 
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x [3000;3100[ [3100;3200[ [3200;3300[ [3300;3400] 

mi 16 17 4 3 

ämi 56 73 77 80 

k=
Ö
=

50 80

100
40, es Seesabameba me-4 intervals, e.i. xqv= 2800; mp = 20;   h = 100;   P50 = 

2800 + 100
40 20

20

-
 = 2900. 

bolo wlebSi gansakuTrebuli popularobiT sargeblobs monac emTa 
simravlis grafikuli daxasiaTeba Ł boqsploti,  romelic mdgradi sazom e-
bis QQ1, Q3, IQR, medianas meSveobiT saSualebas iZleva, gamoikveTos mon a-
cemTa simravlis zogierTi Taviseburebani, kerZod, ganlagebis centri, 
gafantulobis gavrcoba da simetriulobidan g adaxra. da bolos, moxdes 
amovardnili dakvirvebebis identifikacia. IQR  sidide ganisazRvreba fo r-
muliT:  IQR = Q3 ï Q1  da mas kvartilTaSoriso gabnevis diapazoni ewodeba 

(IQR - Interquartil range). 

                    
 
   

 

 

7.2 ganawilebis cvalebadobis maxas iaTeblebi  

 

Cven ukve ganvixileT mdebareobis maCveneblebi. sakmarisia Tu ara es 
maCveneblebi amonarCevis dasaxasiaTeblad? dasmul kiTxvaze pasuxis 
gasacemad ganvixiloT Semdegi magaliTi. vTqvaT, mocemulia ori amonarCevi  
                        X :  8  9  10  10  13 
                        Y :  1  5  10  16  18  
gamovTvaloT maTi saSualo ariTmetikulebi:  

( )

( )1018161051
5

1

1013101098
5

1

=++++=

=++++=

y

x

 

e.i. orive amonarCevis saSualo sidideebi erTmaneTis tolia, magram cxadad 
Cans, rom  Y Y amonarCvis elementebi cvalebadoba ufro Zlieria vid re X 
amonarCevisa, radgan X amonarCevis wevrebi ufro mWidrod arian konce n-
trirebulni Tavisi saSualos irgvliv, vidre  Y amonarCevisa.  

aqedan gamomdinare, saSualo maCvenebelTan erTad statistikuri 
mwkrivis sruli daxasiaTebisaTvis unda ganisazRvros cvalebadobi s max-
asiaTe blebic.  
 statistikuri mwkrivis cvalebadobis martiv maCvenebels warmoadgens 
gabnevis diapazoni  R, romelic gani saz Rvreba mocemuli x1, x2, ... ,xn amonar-

Cevis maqsimaluri da minimaluri mniSvnelobebis sxvaobiT, e.i. minmax xxRx -= . 

igi gv iCvenebs, Tu ra diapazonSi icvleba SemTxveviTi sidide X. zemod 

ganxiluli magaliTisaTvis gveqneba: 17118;5813minmax =-==-=-= yx RxxR . 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

43 

gabnevis diapazonis sidideze did gavlenas axdens artefaqturi mni S-
vnel o bebi. garda amisa, is ar Seicavs informacias, Tu rogoraa gabne uli 
danarCeni monacemebi maqsimalur da minimalur mniSvnelobebs S o ris.  
 statistikuri mwkrivis cvalebadobis mniSvnelovan maxasiaTebels 
warmoadgens dispersia  (laTinuri sityva dispersio-gafantva) an variansa (i n-

glisuri sityva -variance-variacia). dispersia aRin iSneba 2
xs  an Var(X) si m-

boloebiT da warmoadgens saSualodan gadaxrebis kvadratebis sa Sualo 
ariTmetikuls  
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variaciuli mwkrivisTvis gveqneba:  
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. 

imisaTvis, rom d ispersiis Sefaseba iyos gadauadgi lebadi, igi iyofa 
ara n-ze, ar amed (n-1) sidideze (ix. § 9.1).  
 dispersia SemTxveviTi sididea, romelic Tavisive saSualo mni S-
vnelobis irgvliv gafantvis maxasiaTebels warmoadgens da misi 
ganzomileba SemTxveviTi sididis ganzo milebis kvadratis tolia. iseve 
rogorc saSualo ariTmetikuls, dispersiasac gaaCnia Semdegi ZiriTadi 
Tvisebebi:  
 1. Tu amonarCevis yovel mniSvnelobas SevamcirebT an gavzrdiT raime 
c mudmiviT, amiT dispersiis mni Svneloba ar icvleba. marTlac,  
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analogiurad mtkicdeba sxvaobis dros.  
 2. Tu amonarCevis TiToeul mniSvnelobas gavyofT an gavamra vlebT 
erTi da igive c mudmivze, maSin dispe r sia Sesabamisad mcirdeba an izrdeba 
c

2 sididiT.  marTlac,  
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 dispersiis garda variaciis mniSvnelovan maxasia Tebels wa r moadgens 

saSualo kvadratuli gadaxra  2
xx s=s . es maxasiaTebeli, r o melsac zogjer 
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standartul gadaxras  uwodeben, gamoisaxeba  imave fizikur erTeulSi, 
romliTac amonarCevis elementebia gamosaxuli. amitom is ufro m o-
saxerxebelia, vidre dispersia. rac ufro metad ganicdis parametri 
cvlilebas, miT  ufro didia standartuli ga d axra da piriqiT, rac ufro 
sustia es cvlileba, miT ufro mcirea saSualo kvadra tuli gadaxra.  
 saSualo kvadratuli gadaxris miaxloebiTi mniSvneloba ga n-
isazRvreba Semdegi formuliT:  

k

xx
x

minmax-ºs , 

sadac, k koeficientia, romlis mniSvneloba damo kidebulia amonarCevis n 
moculobaze ise, rogorc es Semdeg cxrilSia warm odgenili.  
 

n 2-5 6-15 16-49 50-200 201-1000 >1000 

k 2 3 4 5 6 7 

 dispersia da saSualo kvadratuli gadaxra absoluturi sidideebia 
da izomeba igive fizikuri erTeuliT, riTac amonarCevis elementebia gaz o-
mili. amitom, rodesac saWiroa sxvadasxva erTeulebSi gamos axuli 
cvladebis Sedareba, umjobesia gamoviyenoT variaciis fardobiTi 
maCvenebeli. erT -erTi aseTi maCvenebelia variaciis koeficienti , romelic 
pirsonma Semoitana da ganisazRvreba Semdegi form uliT:  

%,100
x

V xs=  

sadac, sx Ł saSualo kvadratuli gadaxra a, xŁ saSualo ariTmetikuli. va r-
iaciis koeficienti uganzomilebo sidi dea, romelic gamosaxulia proce n-
tebSi. misi gamoyenebis dros saWiroa mxedvelobaSi gvqondes Semdegi gar e-
moebani: jer erTi, igi mkveTrad izrdeba asimetriuli g anawilebis dros; 
amis garda, Tu mocemul parametrs aqvs mcire an ubralod uaryofiTi mni S-
vnelobebi, maSin variaciis koeficientma SeiZleba 100%-s gadaaWarbos. es 
yvelaferi ramdenadme amcirebs am maCveneblis fass da garkveulad zR udavs 
mis ga moyenebas praqtikaSi.  

 

 

 

 
 

7.3 ganawilebis formis maxasiaTeblebi  

 

ganawilebis formis maxasiaTeblebidan ganvixiloT eqscesa da as i-
metria. vizual urad X SemTxveviTi sididis ganawilebis asimetria SeiZleba 
dadgindes ganawilebis simkvrivis funqciis an histogramis saSualebiT. 
yvela ganawilebis wirs gaaCnia asimetriis sxvadasxva xarisxi. Tu Se m-
TxveviTi sidide Tavisi maTematikuri lodinis mimarT simetriuladaa 
ganawilebuli, maSin asimetria nulis tolia. aqedan gamomdinare, norm a-
luri ganawilebis mruds asimetria ar gaaCnia. zogadad, asimetriis daxas i-
aTebisTvis mesame rigis centraluri momentis saSualebiT gamoiTvleba as-
imetriis  ko eficienti:   
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sadac, 3
xs  Ł saSualo kvadratuli gadaxraa ayvanili mesame xarisxSi. Tu 

mocemulia var i aciuli mwkrivi, maSin  
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roca As = 0, ganawilebis wirs ar gaaCnia asimetria. ganawilebas gaaCnia 
dadebiTi as i metria, roca As > 0 da uar yofiTi, roca As < 0.  

 
  
ganawilebis mrudis wamaxvilebis xarisxis dasadgenad ga oiyeneba eqscesis 
koeficienti  Ex, ro melic gamoiTv leba meoTxe  rigis  centraluri momentis 
saSualebiT Semdegi formuliT:  
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variaciuli mwkrivisaTvis gveqneba:  
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sadac, 4
xs  Ł saSualo kvadratu li gadaxraa ayvanili meoTxe xarisxSi.  

 normalu ri ganawilebis mrudisTvis eqscesis koeficienti Es = 0. igi 
miRebulia e t alonad, romelTanac Sedardebian sxva ganawilebis mrudeebi. 
mruds, romelsac ufro maRali wvero aqvs vidre normalurs, e.i. ufro 
maxvilwveriania, Seesabameba dadebiTi eqscesa, xolo mruds, ro melsac 
ufro dabali da brtyeli wvero aqvs Ł uaryofiTi eqsc esa. 
 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

46 

 

 
magaliTi  1. mocemulia kardiogenur SokSi myofi pacientebis sist o-

luri wnevis mniSvnelobebi ( x). gamovTvaloT statistikuri maxasiaT eblebi. 
SevadginoT Semdegi cxrili:  

 

#  ix  xxi -  ( )2xxi -  ( )3xxi -  ( )4xxi -  

1 98 3,40 11,56 39,30 133,63 

2 92 ï 2,60 6,76 ï 17,58 45,70 

3 103 8,40 70,56 592,70 4978,71 

4 85 ï 9,60 92,16 ï 884,74 8493,47 

5 88 ï 6,60 43,56 ï 287,50 1897,47 

6 94 ï 0,60 0,36 ï 0,22 0,13 

7 96 1,40 1,96 2,74 3,84 

8 105 10,40 108,16 1124,86 11698,59 

9 95 0,40 0,16 0,064 0,026 

10 90 ï 4,60 21,16 ï 97,34 447,75 

ä 946 ï 356,40 472,28 27699,32 

 

saSualo ariTmetikuli 60,94
10

9461

1

=== ä
=

n

i

ix
n

x . 

medianas gansazRvrisaTvis movaxdinoT monacemebis ra nJire ba: 85  88  90  92  94  

95  96  98  103  105. radgan n = 10, ami tom  

( ) 5,94)9594(
2

1

2

1

2

1
)6()5(

1
22

=+=+=
ö
ö

÷

õ

æ
æ

ç

å
+=

ö
÷

õ
æ
ç

å
+ö

÷

õ
æ
ç

å
xxxxM

nne . 

mocemul amonarCevs moda ar gaaCnia, radgan ranJirebul mwkrivSi 
erTnairi sididis monacemebi ar gvxvdeb i an.  

gabnevis diapazoni :  2085105minmax =-=-= xxRx ; 

dispersia :   ( ) 60,39
9

40,356

1

1

1

22 ==-
-

=s ä
=

n

i

ix xx
n

; 

saSualo kvadratuli gadaxra :   29,66,392 ==s=s xx ; 

variaciis koeficienti :   %65,6
6,94

10029,6
%100 =

Ö
=

s
=

x
V x ; 
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asimetriis koeficienti :   

( )
19,0

)29,6(

10

28,4721

33

1

3

==
s

-

=

ä
=

x

n

i

i

s

xx
n

A ; 

eqscesis koeficienti : 

  

( )
23,13

)29,6(

10

32,27699

3

1

44

1

4

-=-=-
s

-

=

ä
=

x

n

i

i

x

xx
n

E . 

 

magaliTi 2 . me-6 TavSi moyvanili magaliTisTvis, sa dac monacemebi 
warmodgenilia sixSiruli cxrilis anu varia ciuli mwkrivis saxiT, ga m-
ovTvaloT ZiriTadi statistikuri maxasiaTeblebi. amisaTvis SevadginoT 
Semdegi cxrili:  

interv.  ¡xi  
mi

 

xxi -¡

 

2)( xxm ii -¡

 

3)( xxm ii -¡

 

4)( xxm ii -¡

 

[5,5;6,5[ 6 3 -2,95 26,11 -77,02 227,20 

[6,5;7,5[ 7 5 -1,95 19,01 -37,07 72,30 

[7,5;8,5[ 8 7 -0,95 6,32 -6,00 5,70 

[8,5;9,5[ 9 10 0,05 0,03 0,00 0,00 

[9.5;10.5[ 10 8 1,05 8,82 9,26 9,72 

[10,5;11,5[ 11 5 2,05 21,01 43,08 88,31 

[11,5;12,5] 12 2 3,05 18,61 56,75 173,07 

ä    99,91 11,00 576,30 

n = 40,   k = 7.   saSualo   ariTmetikuli toliaa:   =¡= ä
=

k

i

ii xm
n

x
1

1
 

95,8)122...7563(
40

1
=Ö++Ö+Ö= . medianuri intervali aris me -4 intervali, 

radgan ä =>= .20
2

25
n

mi  aqedan gamomdi nare, mediana tolia:  

0,9
10

)1520(1
5,8

2
0 =

-
+=ö

÷

õ
æ
ç

å
-+= ä i

e

e m
n

m

h
aM . 

me-4 intervali modaluri intervalicaa, radgan mas gaa Cnia udidesi sixSire 
(m = 10), amitom  

10,9
87102

)710(1
5,8

2

)(

210

10
00 =

--Ö

-
+=

--

-
+=

mmm

mmh
aM ; 

dispersia:       ( ) 56,2
39

91,99

1

1

1

22 ==-¡
-

=s ä
=

k

i

iix xxm
n

; 

saSualo kvadratuli gadaxra:      60,156,22 ==s=s xx ; 

gabnevis diapazoni:      661217 =-=¡-¡= xxRx ; 

variaciis koeficienti:    %88,17
95,8

10060,1
%100 =

Ö
=

s
=

x
V x ; 
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asimetriis koeficienti:    

( )

3

1

31

x

n

i

i

s

xx
n

A
s

-

=

ä
= = ;067,0

)6,1(

40

0,11

3
=  

 
eqscesis koeficienti:  

  80,03
)6,1(

40

3,576

3

)(
1

44

4

1 -=-=-
s

-¡

=

ä
=

x

k

i

ii

x

xxm
n

E . 

 

 

 

 
 

7.4 Tvisebrivi maCveneblebis  statistikuri  

maxasi aTeblebi  

 
 Tvisebrivi monacemebis dros saSualo mniSvnelobebis gamoTvla 
uazrobaa. am SemTxvevaSi, mis magier iyenebe n fardobiT sixSires an pr o-
cents. Tu amonarCevis moculobaa n, xolo romelime p niSnis arsebobis 
raodenoba Ł m, maSin misi fardobiTi si xSire tolia:  

n

m
p =* . 

 alternatiuli monacemebis dros, rodesac erTi m-ganzomilebiani p 

maCvenebeli dapirispir ebulia meore q maCvenebelTan, maSin fardobiTi 
sixSireebi tolia:  

n

m
p =* ;   

** -=
-

= p
n

mn
q 1 , 

xolo  procentebSi:  

%;100ö
÷

õ
æ
ç

å
=*

n

m
p   %100 ** -= pq . 

cxadia, rom 1=+ ** qp  an 100%% =+ ** qp . 
 cvaleb adobis maCveneblebidan SeiZleba ganisazRv ros saSualo 
kvadratuli gadaxra  

( ) **** =-=s qpppp 1    an   ( )%100% ** -=s ppp . 

es maCveneblebi cvalebadobis TvalsazrisiT erTnairad axasiaTebs 
orive alternatiul maCvenebels. Tu alternatiuli jgufebi warmodg e-
nilia absoluturi ricxvebiT, maSin  

**=s qnpp . 

 miRebuli standartuli gadaxra ps  damokidebulia *p -ze da a Rwevs 

maqsimalur mniSvnelobas, roca 5,0=*p , xolo nulis tolia, roca 0=*p  an 

1=*p . Tu amonarCevis moculoba sakmaod didia, maSin centraluri zRvar i-

Ti Teoremebidan gamomdinare, *p  Sefasebas gaaCnia normaluri g anawileba, 
rasac ver vityviT mcire amonarCevis dros. maTematikur statistika Si 
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mtkicdeba, rom Tu 5>*np  da 5)1( >- *pn , maSin fardobiTi sixSire *p  
daaxloebiT no r maluradaa ganawilebuli.  
 
     

 

 
8 ucnobi parametrebis statistikuri S efaseba  

 

 
8.1 parametrebis Sefasebis cneba  

 

 amonarCevis maxasiaTeblebi Ł saSualo ariTmetikuli, saSualo 
kvadratuli gadaxra, dispersia da sxva Ł SemTxveviTi sidideebia, ro m-
lebic icvlebian TavianTi generaluri parametrebis Ł generaluri saS u-
alos, standartuli gadaxris an dispersiis garSemo. amonarCevis maxas i-
aTeblebi ganixilebian, rogorc miaxloebiTi mniSvnelobebi, ris gamoc 
aucil ebelia maTi Sefaseba.  

 vTqvaT, q* aris ucnobi q parametris statistikuri Sefaseba. d avuSvaT, 

rom n-ganzomilebiani amonarCevidan na povnia *
1q Sefaseba. g avimeoroT cda,  

e.i. generaluri erTob liobidan  amoviRoT igive ganzomilebis sxva amona r-

Cevi da misi saSualebiT miviRoT *
2q

 Sefaseba. Tu cdas mravaljer   

gavimeorebT, miviRebT **
2

*
1 ,...,, kqqq

 Sefasebebs, romlebic erTmaneTisagan ga n-

sxvavdebian. amrigad, q* Sefaseba SeiZleba ga nvixiloT, rogorc SemTxveviTi 

sidide, xolo **
2

*
1 ,...,, kqqq  ricxvebi, rogorc misi SesaZlo mniSvnel o bebi. 

 CamovayaliboT is ZiriTadi Tvisebebi, romlebic unda gaaCndes ucnobi 
parametris `karg~ Sefasebas. Sefasebis sizust isa da imedianobis 

TvalsazrisiT, sasurvelia, rom ucnobi parametris Sefaseba q
* SeZlebi s-

dagvarad mWidrod iyos koncentrirebuli Sesafasebeli q
 parametris 

irgvliv. anu, sxva sityvebiT rom vTqvaT, q-s garSemo q* gabneva (gafantva) 
unda iyos umciresi. aqedan gam omdinare, Sefaseba unda akmayofilebdes ga d-
auadgilebadobis, safuZvliano bisa da efeqturobis moTxovnil ebebs. 

 gadauadgilebadi  ewodeba iseT statistikur q
* Sefasebas, romlis m a-

Tematikuri lodini ucnobi parametris tolia amonarCevis nebismieri 
ganzomilebis dros, e.i. 

M(q
*
) = q .      

xSirad, gadauadgilebad SefasebasTan erTad, gamoi yeneba asimp-
totiurad gadauadgilebadi, e.i. iseTi Sefaseba, romlisTvisac amona r Cevis 

moculobis gazrdisas M(q
*
) ­ q. 

gadaadgilebadi  ewodeba iseT Sefasebas, romlis maTematikuri lo d-

ini Sesa faseb eli parametris toli ar aris, e.i. M(q
*
)  ̧q. 

efeqturi  ewodeba iseT statistikur Sefasebas, rodesac mocemul 
amonarCevs gaaCnia umciresi SesaZlo di spersia.  

safuZvliani  ewodeba Sefasebas, Tu amonarCevis ganzomilebis 
gazrdisas, Sefaseba raRac albaTobiT uax lov deba Sesafasebel p arametrs, 

e.i. lim (| | )*

n
P

­¤
- < =q q e 1. magali Tad, Tu gadauadgilebadi S efasebis dispersia, 

roca n­¤, miiswrafvis nulisaken, maSin aseTi Sefaseba s afuZvliania.  
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amrigad, rodesac veZebT ucnobi parametris Sefasebas, unda gavi T-
valiswinoT Sefasebis zemoT moyvanili moTxovnebi. ganvixiloT maTema t-
ikuri lodinisa da di spersiis Sefasebebi.      

maTematikuri lodinisa da dispersiis Sefasebi saTvis  ganvixiloT X 

generaluri erTobliobidan nxxx ,...,, 21  amonarCevi, sadac, xi warmoadgenen 

damoukid ebel da erTnairad ganawilebul SemTxveviT sidideebs. aRvniSnoT 
maTematikuri lodini M[xi] = a da dispersia D[xi] = s

2. ganvixiloT amona r-
Cevidan miRebuli saSualo ariTmetikulis x  maTematikuri lodini  da di s-
persia:  

() () a
n

na
xM

n
x

n
MxM

n

i

i

n

i

i ===ù
ú

ø
é
ê

è
= ää

== 11

11
. 

() ()
n

s
ns

n
xD

n
x

n
DxD

n

i

i

n

i

i

2
2

2
1

2
1

111
===ù

ú

ø
é
ê

è
= ää

==

.   

e.i. amonarCevis saSualo ariTmetikuli aris generaluri erTobliobis m a-
Tematikuri lodinis gadauadgilebadi Sefaseba, xolo saSualo ariTm e-
tikulis dispersia n-jer mcirea, vidre SemTxveviTi X sididis dispersia.  

 amrigad, Tu SemTxveviT i sidide normaluradaa ganawilebuli N(a,s) 
parametrebiT, maSin maTematikuri lodinis gadauad gi lebad Sefasebas gaa C-
nia minimaluri dispersia. aqedan gamomdinare, saSualo ariTmetikuli wa r-
moadgens genera luri erTobliobis maTematikuri lodinis efeqtur S e-
fasebas.  
 ganvixiloT dispersiis Sefaseba. kerZod, davad ginoT, aris Tu ara 

amonarCeviT miRebuli dispersia 2
xs  genera luri s

2 dispersiis ga d-
auadgilebadi Sefaseba.amisaTvis ganvsazRvroT dispersiis maTematikuli 
lo d ini:  

() ( ) ().
11

)( 222

1

2

1

222 xMXMxMx
n

Mxx
n

MM
n

i

i

n

i

ix -=-ö
ö

÷

õ

æ
æ

ç

å
=ö
ö

÷

õ

æ
æ

ç

å
-=s ää

==

 

Tu g amoviyenebT dispersiis gansazRvris formulas   () ( ) ()xMXMXD 22 -= ,     
maSin gveqneba: 

( ) () () () () 2
2

222222 ,)( a
n

s
xMxDxMasxMXDXD +=+=+=+= .  

e.i. miviReT:         ( )
n

n
sa

n

s
asM x

122
2

222 -
=--+=s . 

aqedan gamomdinareobs, rom SerCeviTi dispersia 2
xs  aris generaluri 

s
2 dis persiis gadaadgilebadi Sefaseba. gadauadgilebad S efasebas miviRebT, 

Tu ganvixilavT 2
xs  Sesworebul mniSvnelobas. amisaTvis, igi unda g a-

vamravloT 
n

n-

å

ç
æ

õ

÷
ö

1
 sidideze, romelsac beselis  Sesworebas uwodeben, maSin 

gveqneba: 

( )ä
=

-
-

=s
-

=s
n

i

ixx xx
nn

n

1

222 .
1

1

1
Ĕ  

 mcire amonarCevis dros beselis Sesworeba sagrZnoblad ga nsxvavdeba 
erTisagan, xolo roca amonarCevis n moculoba izrdeba, igi swrafad 
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miiswrafvis erTisken da roca   n > 50 praqtikulad gansxvav eba 2Ĕ
xs  da 2

xs  
Soris umni Svneloa.  
 arsebobs parametrTa Sefasebis ori meTodi: wertilovani da inte r-
valuri. parametris wertilovani Sefaseba ganisazRvreba erTi mniSvnel o-
biT, xolo intervaluri Ł ori ricxviT. ganvixiloT es S efasebebi.  
 

 

8.2 parametrTa Sefasebis wertil ovani meTodebi  

 
 ganvixiloT ucnobi parametrebis wertilovani Sefasebis ZiriTadi 
meTodebi. esenia momentTa meTodi da maqsimaluri dasajerobis meTodi. 
aqedan yvelaze martivi Sefasebis meTodia Ł momentTa meTodi, romelic 
Semoitana ingliselma statistikosma pirson ma. am meTodis Teoriu li s a-
fuZveli emyareba did ricxvTa kanons, romlis Tanaxmad didi moculobis 
mqone amonarCevisTvis amonarCevis momentebi generaluri erTobliobis m o-
mentebis tolia.  
 momentTa meTodis  arsi SemdegSi mdgomareobs: xdeba ganawilebis T e-

oriuli m da empiriuli m momentebis gatoleba. Teoriuls vuwodebT ge n-
eraluri erTobliobis momentebs, xolo empiriuls Ł amonarCevis s a-
fuZvelze miRebul momentebs. vTqvaT, saSualoebiT unda S efasdes ara erTi, 

aramed ramdenime k ucnobi parametri **
2

*
1 ,...,, kqqq . saWi ro a vipovoT generaluri 

erTobliobis pirveli, meore da a.S. k-uri rigis Teoriuli momentebi:  

m 1 (
**

2
*
1 ,...,, kqqq ) , m 2 (

**
2

*
1 ,...,, kqqq ) ,..., m k (

**
2

*
1 ,...,, kqqq ) 

da Semdeg Sesabamisi empiriuli momentebi:  

( ) ( ) ( )m X X X m X X X m X X Xk k k k1 1 2 2 1 2 1 2, ,..., , , ,..., ,..., , ,..., . 

Tu am momentebs erTmaneTs gavutolebT,  

m j (
**

2
*
1 ,...,, kqqq ) = mj (X1, X2, ... ,Xk) ,    j = 1,2,...,k, 

miviRebT sistemas, romlis amonaxsni **
2

*
1 ,...,, kqqq

 iqneba ucnobi parametr ebis 
statistikuri Sefaseba.  
 momentTa meTodi gamoirCeva simartiviT , magram misi saSualebiT 
miRebuli Sefasebebi xSirad gadaadgilebadia da naklebad efeqturi. ga m-
onakliss warmoadgens mx o lod normaluri ganawilebis SemTxveva, romlis 
drosac momentTa meTodi iZleva efeqtur da safuZvlian S efasebebs.  
 momentTa meTodiT miRebuli Sefa sebebis Tvisebebis Seswavlisas, i n-
gliselma m aTematikosma fiSerma SemogvTavaza parametrTa Sefasebis ufro 
saimedo meTodi Ł maqsimaluri dasajerobis  meTodi . am meTodis ZiriTadi 
arsi mdgomareobs SemdegSi: vTqvaT, mocemulia X SemTxveviTi sidide da 

misi ganawileb is simkvrive f
 
(X,q), romelic damokidebulia Sesafasebel q 

ucnob par ametrze.  
 Tu X1,X2,...,Xn damoukidebeli SemTxveviTi sidideebia, maSin dasajer o-
bis funqcia  ewodeba Semdeg gamosaxul ebas: 

                                      L = f (X1,q)Öf (X2,q)»f (Xn,q) .                                              (9.1) 
ucnobi q parametris Sesafaseblad SevarCioT iseTi q

*
 mniSvneloba, romlis 

(9.1) tolobaSi q-s magivrad Casmisas miviRebT L funqciis maqsimalur mni S-

vnelobas. aseT q
*
 Sefasebas  uwodeben maqsimaluri dasajerob is Sefas ebas. 

 L funqciis maqsimizaciisas igulisxmeba, rom X1,X2,...,Xn  mniSvnel o bebi 

dafiqsirebulia, xolo cvlad si dides warmoadgens q parametri. Tu L fu n-
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qcia diferen cirebadia q parametris mimarT, maSin misi maqs i mumis mosaZebnad 
saWiroa, rom  

                  0=
µq

µL
.                         (9.2) 

Tu L funqcia aradiferencirebadia q-s mimarT, maSin maqsimumis mo saZebnad 
gamoiyeneba maTematikis sxva meTodebi, rac xSirad did gamoTvlebTanaa d a-
kavSirebuli. xSirad (9.2) tolobis nacvlad gamoi yeneba Semdegi toloba:  

                  0
ln
=

µq

µ L
,                        (9.3) 

radgan cnobilia, rom L da lnL funqciebis eqstremumebi erTmaneTs emTxveva, 
e.i. erTi da igive mniSvnelobis we r tilebSi miiRebian.  
 maqsimaluri dasajerobis meTodis saSualebiT SevafasoT normal u-
rad ganawilebuli X SemTxveviTi sididis a da s parametrebi. vTqvaT, gvaqvs 
amonarCevi x x xn1 2, ,.., . rogorc viciT, normalurad g anawilebuli SemTxveviTi 

sididis ganawilebis simkvrivis funqcias aqvs Semdegi saxe:  

( )
( )2

22

1

2

1
,,

ax
se

s
saxf

--

p
= . 

Sesabamisad, maqsimaluri dasajerobis funqcias eqneba Se mdegi saxe:  

( )
( )

( ) ( )
ý
ü
û

í
ì
ë

--p=

=
ý
ü
û

í
ì
ë

--
p

=

ä

ä

=

--

=

n

i

i

n
n

n

i

in

ax
s

s

ax
ss

L

1

2

2
2

1

2

2

2

1
exp2

2

1
exp

2

1

 

CavweroT maqsimaluri dasajerobis logariTmuli fu nqcia  

( ) ( )ä
=

--p--=
n

i

i ax
s

n
snL

1

2

22

1
2ln

2
lnln . 

gavawarmooT es funqcia a da s parametrebiT, maSin gveqneba:  

( ),
1ln

1
2ä
=

-=
µ

µ
n

i

i ax
sa

L
 

    ( )ä
=

-+-=
µ

µ
n

i

i ax
ss

n

s

L

1

2

3

1ln
. 

amrigad,  miviReT gantolebaTa Semdegi sistema:  

                     

( )

( )
î
î

ý

î
î

ü

û

=-+-

=-

ä

ä

=

=
n

i

i

n

i

i

ax
ss

n

ax
s

1

2

3

1
2

0
1

0
1

.                             (9.4) 

radgan 
1

0
2s
¸ , amitom (9.4) sistemis pirveli gantoleb i dan gveqneba: 

( ) 0
1

=-ä
=

n

i

i ax  ,  aqedan   xx
n

a
n

i

i == ä
=1

1
. 

e.i. a parametri yofila saSualo ariTmetikulis Sefaseba. (9.4) sistemis 
meore gantoleba gadavweroT Semde gnairad:  
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( ) 0
11

1

2

2
=ù
ú

ø
é
ê

è
-+- ä

=

n

i

i ax
s

n
s

. 

radgan 
1

0
s
¸ , amitom ( ) 0

1

1

2

2
=ù
ú

ø
é
ê

è
-+- ä

=

n

i

i ax
s

n , aqedan  
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=
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s
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. 

e.i. miviReT dispersiis gadaadgilebadi Sefaseba. gadauad gilebadi 
SefasebisaTvis, rogorc viciT, saWiroa dispersiis form ulaSi koreqtivis 
Setana. maSin miviRebT:  

( )ä
=

-
-

=s
n

i

i xx
n

1

22

1

1
. 

momentTa meTodTan SedarebiT, maqsi maluri dasajerobis meTods gaa C-
nia mTeli rigi upiratesobani, kerZod:  
 1. es meTodi iZleva safuZvlian Sefasebas;  
 2. Tu arsebobs efeqturi Sefaseba, maSin mas iZleva maqsimaluri d a-
sajerobis meTodi;  
 3. Sefasebebi asimptoturad efeqturia.  
 meTodis nakli mdgomar eobs imaSi, rom zogjer am meTodiT miR ebuli 
Sefaseba gadaadgilebadia, rac moiTxovs formulaSi Se sworebis Setanas. 
aqve unda aRvniSnoT, rom amonarCevis moculobis zrdisas, maqsimaluri d a-
sajerobis meTodi iZleva asimptoturad ga d auadgilebad Sefasebas.  
 
 
  

 
8.3 statistikuri Secdomebi.  

 
Cven vnaxeT, rom amonarCevis saSualebiT miRebuli stastistikuri anu 

SerCeviTi maxasiaTeblebi, rogorc wesi, Tavisi absoluturi mni SvnelobiT 
ar emTxvevian Sesabamisi generaluri erTobliobis maxasia Teblebs. 
stastistikuri maxasiaTeblis g adaxras mis Sesa bamis generalur maxas i-
aTeblebTan uwodeben stastistikur Secdomas an reprezentatiulobis 
Secdomas. 
 statistikuri Secdomebi gamowveulia amonarCevis sasrulobiT. rac 
ufro didia amonarCevis moculoba, miT ufro mcirea statistikuri 
Secdoma. 
 reprez entatiulobis Secdomis gamosaTvlelad iye neben amonarCevis 
saSualebiT miRebul dispersias an sa Sualo kvadratul gadaxras, r o-
melsac zogjer stasti stikur kvadratul Secdomas uwodeben.  
 Tu SemTxveviTi sididis X ganawilebis kanoni arc ise Zlier ga n-

sxvavdeba norm al urisgan da amonarCevis moculoba arc ise mcirea (n ² 30), 
maSin saSualo ariTmetikulis stastistikuri Secdoma gamoiTvleba fo r-
muliT:  

n

x
x

s
=e  

da saSualo ariTmetikuli ase Caiwereba xx e° .  
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xSirad sainteresoa vicodeT, Tu ra sizus tiT aris gamoTvlili esa 
Tu is saSualo ariTmetikuli (gansakuTrebiT maSin, rodesac saSualo 
sidideebi sxvadasxva fizikur erTeulebSi arian warmodgenili), maSin s i-
zuste SeiZleba ganisazRvros fo r muliT:  

100
x

Cs x
G
e
= %   an   

n

V
Cs= , 

sad ac, V Ł variaciis koeficientia procentebSi, n Ł amonarCevis 
ganzomilebaa. sizustis am maCvenebels gaaCnia Tavisi cdomileba, romelic 
ganisazRvreba Semdegi fo r muliT:  

2

1002

1
ö
÷

õ
æ
ç

å
+=e

Cs

n
CsCs . 

danarCeni statistikuri maxasiaTeblebis Secdomebi ase ga nisazRvreba:  

Ł dispersiis:  
n

x

2

2

2

s
=e

s ; 

Ł saSualo kvadratuli gadaxris:  
n

x

2

s
=es ; 

Ł variaciis koeficientis:  

n

VV

n

V
V

21002

1

1

2

ºö
÷

õ
æ
ç

å
+

-
=e ; 

Ł medianis:    
n

x

xMe

s
=
p

e=e 2533,1
2

; 

Ł asimetriis koeficientis:  

)3)(1(

)1(6

++

-
=

nn

n
sAe ; 

Ł eqscesis koef icientis:  

)5)(3()1(

)3)(2(24
2 ++-

--
=

nnn

nnn
xEe ; 

sadac,   n _ amonarCevis ganzomilebaa.  
Ł fardobiTi sixSiris:   

n

qp

n

pp
p

****

=
-

=e
)1(

. 

Tu fardobiTi sixSire procentebSia gamosaxuli, maSin  

n

pp
p

%)100%(
%

** -
=e . 

 
magaliTi. §8.3-Si moyvanil pirvel magaliTSi miRe buli s t atistikuri 

maxasiaTeblebisaTvis ganvsazRv roT statist i kuri Secdomebi.  

saSualo ariTmetikulis:  99,1
10

29,6
==

s
=e

n

x
x ; 

saSualo ariTmetikulis gamoTvlis sizuste:  
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  %;10,2100
6,94

99,1
100 ==

e
=

x
Cs x  

dispersiis:   86,8
20

6,39

2

2

2 ==
s

=e
s

n

x

x
; 

saSualo kvadratuli gadaxris:   41,1
20

29,6

2
==

s
=es

n

x ; 

variaciis koeficientis:   49,1
20

65,6

2
===e

n

V
V ; 

asimetriis koeficientis:  

61,0
)310)(110(

)110(6

)3)(1(

)1(6
=

++

-
=

++

-
=

nn

n
sAe ; 

eqscesis koeficientis:  

)5)(3()1(

)3)(2(24
2 ++-

--
=

nnn

nnn
xEe 92,0

)510)(310()110(

)310)(210(1024
2

=
++-

--Ö
= . 

 
amrigad, miviReT:  
saSualo ariTmetikuli:    99,160,94 °=x ; 

dispersia:    86,860,392 °=sx ; 

saSualo kvadratuli gadaxra:    41,129,6 °=sx ; 

variaciis koeficienti:    49,165,6 °=V ; 

asimetriis koeficienti:    61,019,0 °=sA ; 

eqscesis koeficienti:    92,023,1 °-=xE . 
     
 

 

 8.4  parametrTa Sefasebis intervaluri meTodi  

 

 mcire moculobis amonarCevebis dros parametrTa Sefasebis wertil o-
vani meTodebi iZleva mniSvnelovan cdomilebebs. amitom maTi gamoyeneba 
praqtikaSi mizanSewonili ar aris. aseT dros farTod iyen eben para metrTa 
Sefasebis i ntervalur meTods.  
 vTqvaT, mocemuli amonarCeviT miRebuli statistikuri maxasiaT ebeli 

q
* warmoadgens q parametris S efasebas. cxadia, rom rac ufro  naklebia | q ï 

q
*
| sxvaoba, miT ufro ukeTesia Sefasebis xarisxi, anu miT ufro zustia S e-

faseba. sxva sityvebiT rom vTqvaT, Tu  e > 0  da | q ï q*
|< e   (9.5),  maSin rac 

ufro naklebi iqneba e, miT ufro zusti iqneba Sefaseba.   praqtikulad, 
statistikuri meTodebi ar gvaZlev s imis saSualebas, rom kategoriulad 

davamtkicoT, rom q
* Sefaseba akmayo filebs (9.5) utolobas. Cven SegviZlia 

mxolod imis Tqma, rom (9.5) utoloba sruldeba raRac a-=g 1  albaTobiT 

(mniSvnelovnebis done a ix. §10.1). 

 q  parametris Sefasebis ndobis albaToba  ewodeba im  a-=g 1  albaT o-

bas, rodesac sruldeba (9.5) utoloba. Cve ulebriv, ndobis albaToba 
winaswar aris xolme mocemuli da sazogadod, mas iReben erTTan axlos, 
ker Zod, 0,95; 0,99 an 0,999 sidideebis tolad.  
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 vTqvaT, albaToba imisa, rom (9.5) utoloba srul deba, aris g 
P(|q ï q

*
| < e) = g = 1 - a. 

Tu Sevcv liT ( 9.5) utolobas misi tolfasovani utol o biT    Łe < q 
ï q

*
 < e   

an   q* 
ï e  < q < q*

 + e, maSin mi viRebT:  

                                                           P(q
*
 ï e < q < q

*
 + e) = g .                              (9.6) 

am gamosaxulebis interpr etacia SeiZleba Semdegnairad: albaToba imisa, 

rom ]q
*
 ï e; q*

 + e[ intervalSi moqceulia ucnobi parametri q,  tolia g. q
 par-

ametris ndobis intervali   ]q
*
 ï e; q*

 + e[  ewodeba iseT intervals, romlis 

mimarT winaswar mocemuli g = 1- a ndobis albaTobiT Sei Zl eba imis mtkic e-

ba, rom is Seicavs q
 ucnob parametrs. rogorc (9.6) formulidan Cans, 

ndobis intervalis sigrZe damokidebulia or sidideze: ndobis g albaTob a-
ze  da amonarCevis n moculobaze.  
 normalurad ganawilebuli SemTxveviTi sididisaTvis ndobis inte r-
valis ga nsazRvris zogadi sqema Semdegia:  

 1. F(x,q) ganawilebis funqciis generaluri erTobliobidan amoR ebuli 

amonarCeviT axdenen q parametris wert i lovan Sefasebas.  

 2. ganixilaven SemTxveviT sidides, magaliTad, Y(q), romelic 

damokidebulia q-ze da cnobilia misi ganaw ilebis simkvrivis funqcia   f 

(y,q). 
 3. dauSveben ndobis albaTobis a-=g 1  mniSvnelobas.  

 4. gamoiyeneben ra f (y,q) ganawilebis simkvrivis funqcias, po uloben c1 

da c2 ricxviT mniSvnelobebs ise, rom sruldebodes Semdegi p i roba:  

()( ) ( ) a-=q=<q< ñ
2

1

1,21

c

c

dyyfcycP . 

 
 

 

rogorc wesi, c1 da c2 mniSvnelobebs pouloben Semdegi p i robebidan:    

      ()( )
2

1

a
=<q cyP   da ()( )

2
2

a
=>q cyP  

e.i. naxazze daStrixuli farTobebis jami unda udrides   a-s. am 
sqemis gamoyenebiT ganvixiloT normaluri ganawileb is kanonis a da s par a-
metrebis ndobis interv alebi.  

 
generaluri saSualo ariTmetikulis ndobis intervali . vTqvaT, moc e-

mulia norm alurad ganawilebuli SemTxveviTi sidide X ­ N(a, s), sadac, a 
da s ucnobia. gene raluri erTobliobidan amoRebuli amonarCevis saS u-
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aleb iT movaxdinoT x  saSualo ariTmetikulisa da s saSualo kvadrat u-
li gadaxris wertilovani Sefasebebi. ganvixiloT Se mTxveviTi sidide  

n
ax

n

ax
t

s

-
=

s

-
= , 

romelsac gaaCnia stiudentis ganawileba n = nï1 Tavisuf lebi s xarisxiT. 
albaToba imisa, rom SemTxveviTi sidide t moxvdeba [;]

;
2

;
2

n
a

n
a- tt  i ntervalSi, 

gamoiTvleba Semdegi form uliT:      

                       ñ

n
a

=

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

<
s

-
<-

n
a

n
a

:
2

0
;

2
;

2

)(2

t

dttft

n

ax
tP                          (9.7) 

 

 
 

Tu davuSvebT, rom es albaToba  1ïa  sididis  tolia, maSin  

a-=ñ

n
a

1)(2

;
2

0

t

dttf  

da stiudentis ganawilebis cxrilidan a mniSvnelovnebis donisa da n 
Tavisuflebis xarisxis mixedviT SeirCeva 

n
a

:
2

t  kritikuli wertili. amrigad, 

gveqneba: 

a-=
ö
ö

÷

õ

æ
æ

ç

å s
<-<

s
-

n
a

n
a 1

:
2

:
2 n

tax
n

tP ,     

an                         a-=
ö
ö

÷

õ

æ
æ

ç

å s
+<<

s
-

n
a

n
a 1

:
2

:
2 n

txa
n

txP .              (9.8) 

amrigad, ndobis intervali (1 ï a) albaTobiT Seicavs ge neraluri 
erTobliobis saSualo ariTmetikulis mniSvnelobas. saSualo ariTmetik u-
lis Sefasebis sizuste t o lia:  

                          
n

t
s

=e
n
a

:
2

.                             (9.9) 

 (9.8) formulidan gamomdinareobs, rom Tu amonarCevis n mocul o bas 
gavzrdiT, maSin ndobis intervalis sigrZe da, Sesabamisad, saSualo ari T-
metikulis Sefasebis cdomilebac mcirdeba. Tu ndobis albaTobas 

gavzrdiT, maSin gaizr deba ndobis intervalis sigrZe da, Sesabamisad, e si-

zus te Semcirdeba. Tu e da g mniSvnelobebs winaswar davuSvebT, maSin 
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SegviZlia vipovoT amonarCevis is minimaluri mniSvneloba, romelic uzru n-
velyofs Sefasebis saWiro sizustes. amisa T vis (9.9) formulidan gvaq vs: 

2

22

:
2

e

s

=
n
a

t

n . 

magaliTi . §8.3-Si ganxilul pirvel magaliTSi gamoTvlili saSualo 
ariTmetikuliTa 6,94=x  da standartuli gadaxriT 29,6=s  ganvsazRvroT 
generaluri erTobliobis saSualo ariTmetikulis a ndobis intervali.  

ndobis albaToba aviRoT g = 0,95 to li. maSin a = 1 ï g = 0,05. stiudentis 

ganawilebis cxrilidan a da n = n ï 1 sidideebiT SevarCioT 26,2
;

2

=
n
at , maSin 

saSualo ariTmetikuli Sefasebis s i zuste tolia:  

.50,4
10

29,626,2

;
2

=
Ö

=
s

=e
n
a

n
t  

generaluri saSualo ari Tmetikulis ndobis intervali iqneba:  
5,46,945,46,94 +<<- a , 

anu 90,1 < a < 99,1 e.i. generaluri saSualo ariTmetikuli 0,95 albaTobiT 
moTavsebulia ]90,1; 99,1[ intervalSi. imisaTvis, rom gavzardoT saSualo 

ariTmetikulis Sefasebis sizuste, romelic ar aRemateb a, magaliTad, e = 2 
sidi des, saWiroa amonarCevis Semdegi minimaluri raodenoba:  

50
4

6,3926,2 2

º
Ö

=n . 

generaluri saSualo kvadratuli gadaxris ndobis intervali. 

vTqvaT, mocemulia normalurad ganawilebuli SemTxveviTi sidide X ­ N(a, 

s), romlis a da s parametre bi ucnobia. n-ganzomilebiani amonarCeviT 
movaxdinoT  a maTematikuri lodinisa da s saSualo kvadratuli gadaxris 
wer tilovani Sefasebebi, e.i.  

xa=   da  s=s . 
saSualo kvadratuli gadaxris ndobis intervalis asagebad ganv ixiloT 
sidide  

( )
2

2
2 1

s

n s-
=c , 

romelsac gaaCnia c
2 ganawileba n=nï1 Tavisuflebis xa risxiT.  

 

  albaToba imisa, rom c
2  SemTxveviTi sidide moxvdeba ] c1; c2[ in tervalSi 

tolia:  
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      ( ) ( )( )ñ cc=<c<
2

1

22
2

2
1

c

c

dfccP .               (9.10) 

davuSvaT, rom es a lbaTobebi (1 ï a) sididis tolia, maSin c1 da c2 wer tilebi 
ganisazRvrebian Semdegi pirobebis gaTva l is winebiT:  

( ) ;
2

2
2 a

=²c cP    ( )
2

1
2 a

=¢c cP . 

Tu am gantolebebs amovxsniT, miviRebT c1   da c2 kvantilebis mni Svnelobebs  

( )
2

;11
2
n-a

c=c ;   2

;2
2
na

c=c ;   n = n ï 1. 

(9.10)  warmovadginoT Semdegnairad:  

( )
( )

a-=ö
ö

÷

õ

æ
æ

ç

å
c<

s-
<c

nn- aa 1
1 2

;2

2
2

;1
22 s

n
P ,      anP  

( ) ( ) ( )
=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

c

-
s<<

c

-
s=

öö
ö

÷

õ

ææ
æ

ç

å

c
<

s-
<

c
n-nn-n aaaa

2

;1

2

;

2

;1

2

2

2

;
2222

111

1

1 n
s

n
P

n

s
P  

                                = 1 ï a . 

amrigad,  ( ) a-=sg<<sg 121 sP , 
sadac,  

2

;

1

2

1

na
c

-
=g

n
,   

( )
2

;1

2

2

1

n-a
c

-
=g

n
. 

zogierT maTematikuri statistikis saxelmZRvaneloSi mo cemulia g1 da g2 

koeficientebis mniSvnelobebi a da n si dideebis gaTvaliswinebiT (ix. da n-
arTi).  

magaliTi . §8.3-Si ganxilul pirvel magaliTSi gamoTvlili saSualo 
kvadratuli gadaxriT 29,6=sx  ganvsazRvroT generaluri erTobliobis 

saSualo kvadra tuli gad axris s ndobis intervali:  

21 gs<<gs xx s . 

s ndobis intervalis cxrilebidan (ix. danarTi) a = 0,05  da  

n = n ï 1 = 9 mniSvnelobebiT viRebT g1 = 0,69 da g2 = 1,83 e.i. 
83,129,669,029,6 Ö<<Ö s  anu 51,1134,4 <<s . 

 amrigad, generaluri saSualo kvadra tuli gadaxra 0,95 albaT o biT 
moTavsebulia ]4,34; 11,51[ intervalSi.  

 

 

 

 

9 hipo Tezebis statistikuri Semowmebis  

par ametruli meTodebi  

 

 

9.1 statistikuri hipoTezis cneba  

 
 parametrebis wertilovani da intervaluri Sefasebebi wa r moadgenen 
statistikuri kvlevis erT -erT sawyis etaps. kvlevis saboloo mizans 
SeiZleba warmoadgendes sxvadasxva teqnologiuri proc esebis SedarebiTi 
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Sefa seba, gamzomi xelsawyoebis maxasiaTeblebis Sedareba da  a.S. aseTi t i-
pis amocanebs SedarebiT amocanebs uwod eben. 
 maTematikurad, Sedarebis amocanebs uwodeben hipoTezebis statist i-
kur Semowmebas. statistikuri hipoTeza es aris nebismieri gamonaTqvami ge n-
eralur erT o bliobaze, romlis Semowmeba SeiZleba amonarCevis m ixedviT.  
 Tu mocemuli amonarCevebi normaluradaa ganawi lebuli, maSin unda 
gamoviyenoT hipoTezebis Semowmebis para metruli meTodebi, xolo roca 
ganawilebis kanoni ucnobia an gansxvavdeba normalurisgan Ł arapara -
metruli meT o debi.  

statistikuri hipoTezebi iyofa  hipoTezebad, romlebic exeba 
ganawilebis kanonebs da hipoTezebad, romlebic exeba ganawilebis par a-
metrebs. magaliTad, Tu ganawilebis kanoni ucnobia, maSin aris imis s a-
fuZveli, rom mas gaaCnia garkveuli saxe, magaliTad, A. Camoyalibdeba 
hipoTeza: ge neraluri  erToblioba ganawilebulia A kanonis saxiT.  

SesaZlebelia iseTi SemTxveva, roca ganawilebis kanoni cnobilia, 

xolo misi par ametrebi Ł ucnobi. Tu gvaqvs imis safuZveli, rom q parametri 

tolia raime q0 niSvnelobisa, maSin dauSveben hipoTezas: q=q0. SesaZlebelia 
sxva hipoTezebic, mag. ori da ramdenime parametrebis tolobis Sesaxeb,  
amonarCevis damoukideblobis Sesaxeb da sxv.  

hipoTezis WeSmaritebis dasadgenad, yvelaze zusti da uSecdomo 
msjeloba SeiZleba Catardes mxolod mTeli generaluri erTobliobis 
gamokvlevis Sedega d. magram, praqtik ulad, sxvadasxva mizezebis gamo, aseTi 
kvlevis Catareba SeuZlebelia. amrigad, msjeloba generaluri erTobliobis  
ganawilebis  funqciis saxeze an ganawilebis funqciis parametrebis Sesaxeb 
statistikuri hipoTezis WeSmaritebasa an mcdarobaze, t ardeba mxolod 
amonarCevis erTobli o bisTvis.  

amonarCevis gamoyenebas statistikuri hipoTezebis Sesamowmeblad, 
ewodeba daSvebuli hipoTezis WeSmaritebis an  mcdarobis statistikuri 
damtkiceba.  
 zogadad, daSvebul hipoTezasTan erTad, ganixi leba altern atiuli 
(konkurirebuli) hipoTeza. Tu daSvebuli hipoTeza uaryofili iqneba, maSin 
mis adgils daikavebs alternatiuli hipoTeza. am TvalsazriiT, statist i-
kuri hipoTezebi iyofa nulovan da alternatiul h i poTezebad.  
 nulovani ewodeba daSvebul (ZiriTad) hipoTezas da aRiniSneba H0: 
simboloTi. sazogadod, nulovani hipoTeziT mtkicdeba, rom Ses adarebel 
sidideebs Soris gan sxvaveba ar aris, xolo arsebuli ga d axrebi aixsneba 
mxolod da mxolod amonarCevis SemTxveviTi cvaleb adobiT.  
 alternatiuli  ewodeba H1:  hipoTezas, romelic nu lovani hip o Tezis 
konkurentia im TvalsazrisiT, rom Tu nulovani hipoTeza uaryofili iqn e-
ba, maSin miiReba alternat i uli.  

daSvebuli hipoTeza SeiZleba iyos WeSmariti an mcdari, amitom 
saWiroa misi Semowmeba. amonarCevis monacemebiT statistikuri hipoTezis 
Semowmebisas, yovelTvis arsebobs mcdari gadawyvetilebis miR ebis riski. es 
aixsneba amonarCevis moculobis sasrulobiT, ris gamoc Znelia zustad 
dadgindes ganawilebis funqciis saxe an misi param etrebis mniSvnelobebi. 
aqedan gamomdinare, statistikuri hipoTezis Semowmebisas, Ses aZlebelia, 
daSvebul iqnes ori tipis Secdoma, anu, rogorc maT uwodeben, pirveli da 
meo re gva ris Secdoma.  
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 pirveli gvaris Secdoma ewodeba iseT Secdomas, rodesac xdeba 
WeSmariti nulovani hipoTezebis uaryofa. pirveli gvaris Secdomis 

moxdenis albaTobas, romeli c aRiniSneba a simboloTi, ewodeba mniSvne-

lovnebis done . umetes SemTxvevaSi, a mniSvnelobas iReben 0,05 an 0,01-is 

tolad. m agaliTad, Tu a = 0,05, es imas niSnavs, rom 100-dan 5 SemTxvevaSi 
SesaZlebelia davuSvaT pirveli gvaris Secdoma, e.i. vuaryoT swori hi po-
Teza.  
 meore gvaris Secdoma  ewodeba iseT Secdomas, rodesac xdeba mcdari 
nulovani hipoTezis miReba. meore gvaris Secdomis moxdenis albaToba 

aRiniSneba b si mboloTi.  

 statistikuri kriteriumebis a mniSvnelovnebis donis SerCeva 
damokidebulia Sedegis simZimeze , romelsac iwvevs pirveli da meore 
gvaris Secdomebi. magaliTad, Tu pirveli gvaris Secdomis moxdena i wvevs 

met danakargebs, vidre meore gvaris Secdomis moxdena, maSin a-s mni S-
vneloba unda miviRoT rac SeiZleba naklebi. raRa Tqma unda, ar SeiZleba, 

rom a = 0, radgan am SemTxvevaSi miRe buli iqneba yvela nulova ni hipoTeza, 

maT Soris mcdaric. unda gvaxsovdes, rom rac ufro mcirea a-s mniSvnel o-
ba, miT ufro naklebad xdeba nulovani hip o Tezis uaryofa.  
 statistikuri hipoTezebis Semowmeba xdeba mocemuli amonarCeviT 
miRebuli monacemebis safuZvelze statistikuri kriteriumebis gam o yenebiT. 
 statistikuri kriteriumi  (testi, statistika) ewo deba raime K Sem-
TxveviT sidides, romlis saSualebiTac xdeba daSvebuli nulovani hip o-
Tezis miReba an uaryofa. nulovani hipoTezis Sesamowmebl ad, amonarCevis 
monacemebiT gamoiTvleba kriteriumSi Semavali sidideebis kerZo mniSv -
nelobebi da miiReba TviT statistikuri kriteriumis kerZo mni Svneloba.  
 vTqvaT, raime nulovani hipoTezis Sesamowmeblad, romelic exeba 
ganawilebis parametrebs, gvaqvs K statis tika, romlis ganawilebis si m-
kvrivis funqcia f (K) cn o bilia.  

 
 

aq, Km aris K-s maTematikuri lodini. ( )] [
22

;
1 aa-

KK  intervals ewodeba K Sem-

TxveviTi sididis dasaSveb mniSvnelobaTa are, romlisTvisac nulovani 
hipoTeza miiReba. ( )] [

2
1

; a-
¤- K  da ] [¤a;

2

K  intervalebs ewodebaT nulovani hip o-

Tezis gada xris areebi anu K kriteriumis kritikuli areebi, sadac xdeba 
nulovani hipoTezis uaryofa. Tu kritikuli areebi moTavsebulia maTema t-
ikuri lodinis marjvniv da marcxniv, maSin kritikul areeb s ewodebaT o r-
mxrivi, xolo K kriteriumis mniSvnelobas Ł ormxrivi kriteriumi. 
winaaRmdeg SemTxvevaSi, saqme gvaqvs calmxriv, kerZod marcxena (roca  K < 

Km), an marjvena (roca K > Km) kritikuli areebTan. kritikuli wertilebi 
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(sazRvrebi) ( )
22

;
1 aa-

KK  ewodebaT im wertilebs, romlebic gamoyofen kritikul 

areebs dasaSveb mniSvnelobaTa ari sgan.  
 nulovani hipoTezis Semowmeba statistikuri K kri teriumiT  xdeba  
Semdegnairad: Tu gvaqvs ormxrivi kritikuli are, maSin raime nulovani 

hipoTezis H0: K1 = K2 altern atiuli hipoTeza iqneba: H1: K1  ̧K2. am SemTxveva-

Si, kritikuli (sasazRvro) wertili 
na;

2

K  moiZebneba 
2

a
 mniSvnelovnebis 

donisa da n Tavisuflebis xarisxis mixedviT. Tu Cvens mier gamoTvlili 
statistika 

na
<

;
2

KK , maSin ara gvaqvs safuZveli nulovani hipoTezis ua r-

sayofad, winaaRmdeg SemTxvevaSi, roca 
na

²
;

2

KK , nulovani hipoTeza ua r-

yofili iqneba alternatiulis sasarg eblod.  
 Tu gvaqvs mxolod marcxena kritikuli are, maSin nulovani da a l-
ternatiuli hi poTezebi ase Camoyalibd eba:    H0: K1 = K2 ,  H1: K1 < K2 .   

 

 
 

kritikuli wertili  na:K  SeirCeva a mniSvnelovnebis donisa da n 

Tavisuflebis xarisxis saSualebiT. Tu na-> :)1(KK , maSin nulovani h i poTeza 

miiReba, winaaRmdeg SemTxvevaSi, roca na-¢ :)1(KK , nulovani hipoTeza ua r-

yofili iqneba alternatiuli hipoTezis sasa r geblod.   

 analogiurad, roca gvaqvs marjvena kritikuli are, maSin n ulovani da 
alternatiuli hipoTezebi ase Camoyali bdeba: H0: K1 = K2,   H1: K1 > K2. 

 
kri tikuli wertili Ka;n SeirCeva a mniSvnelovnebis doniTa da n 

Tavisuflebis xarisxiT. Tu na² ;KK , maSin nulovani hipoTeza uary o fili 

iqneba H1 hipoTezis sasargeblod,  winaaRmdeg SemTxvevaSi, roca na< ;KK , 

ara gvaqvs s afuZveli nul ovani hipoTezis uarsayofad.  

sazogadod, rac ufro didia K kriteriumis mniSvneloba, miT ufro 
didia ga nsxvaveba Sesadarebel sidideebs Soris.   
  

kriteriumis simZlavre  damokidebulia meore gva ris Secdomis 

moxdenis b albaTobaze. igi aRiniSneba M simboloTi M = 1 ï b. Tu si mZlavre 
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izrdeba, maSin Se sabamisad mcirdeba b albaToba. Tu a sidides S e-
vamcirebT, maSin Semcirdeba pirveli gvaris Secdoma da izrdeba meore 
gvaris Secdoma, rac, Tavis mxriv, iwvevs kriteriumis simZlavris Se m-
cirebas.  

 generaluri erTobliobisaTvis a = 0 da b = 0. aqedan gamomdinare, 
pirveli da meore gvaris Secdomebis moxdenis albaTobebis erTdrouli 
Semcireba SesaZlebelia amonarCevis ganzomilebis gazrdiT.  

amrigad, kriteriumis simZlavris gazrda SeiZleba amonarCevis moc u-

lobis gazrdiT. magram, Tu amonarCe vis moculoba mci rea, maSin a mniS-

vneloba unda aviRoT arc ise mcire, radgan mcire n da a iwvevs krit e-
riumis simZlavris Semcir ebas. 

calmxrivi da ormxrivi kritikuli areebis Sedarebisas unda aRi n-
iSnos, rom calmxriv kriteriums gaaCnia ufro didi simZlavre, vidr e o r-

mxrivs, radgan ormxrivi kritikuli aris dros viRebT 
2
a  mniSvnelobas, 

rac iwvevs rogorc kritikuli wertilis mniSvnelobis gazrdas, aseve b 
sididis gazrdasac da sabolood, simZlavris Semc i rebas. amitom, umjobesia 
calmxrivi kritikuli aris  gamoyeneba, Tu nulovani hipoTeza amis saS u-
alebas iZleva. ase magaliTad, Tu gvinda davadginoT, ramdenad efeqturia 
axali preparatiT mkurnaloba Zve l Tan SedarebiT, unda aviRoT calmx rivi 
kriteriumi. magram, Tu gvinda erTmaneTs SevadaroT ori axali meTodi, 
maSin saWiroa gamoviyenoT mxolod o r mxrivi kriteriumi, radgan calmxrivi 
kriteriumi TiTqmis ar aris mgrZnobiare meore meTodTan mimarT ebaSi. 

aqve unda SevniSnoT, rom araparametrul kriteriumebs, parametrul 
kriteriumebTan SedarebiT, gaaCniaT mcire simZlavre. magram , Tu gvaqvs 
mcire ganzomilebis amonarCevi, maSin araparametruli kriteriumis ga m-
oyeneba ufro efeqturia para metrulTan SedarebiT.  

 

P-mniSvneloba . zogjer, ufro mosaxerxebelia, hipoTezebis Ses a-
mowmeblad gamoviyenoT sxva procedura, ro melic warmoadgens zemoT ga nx-
iluli meTodis Sebrunebul meTods. kerZod, imis magivrad, rom vimuSavod 

fiqsirebuli a mniSvnelovnebis doniT, SegviZlia vipovoT  a-s zusti mni S-

vneloba, romlis drosac uaryofilia (miRebulia) n ulovani hipoTeza. a-s 
aseT mniSvnelobas aRniSnaven P simboloTi da m as P-mniSvneloba ewodeba. 
amrigad, P P-mniSvneloba aris is minimaluri mniSvnelovnebis done, rodesac 
xdeba nulovani hip o Tezis uaryofa.  

Tu Z aris raime  K statistikis gamoTvlis Sedegad miRebuli 

kritikuli wertili, maSin P = P(K ¢ Z). radgan K kriteriums gaaCnia  t, F, 2can 

N(0,1) ganawilebis kanonebidan erT -erTi maTgani, amitom P-mniSvneloba ga n-
isazRvreba Se mdegnairad:  

P-mniS. = 1 Ł F(z)    calmxrivi kritikuli aris dros,  
P-mniS. = 2[1 Ł FF(z)]    ormxrivi kritikuli aris dros.  

F(z) warmoadgens normalizebuli normaluri ganawilebis funqciis mni S-
vnelobas, romelic aRebulia Sesabamisi cxri lidan (ix. danarTi) an ga n-
isazRvreba laplasis fu nqciis sa SualebiT ( 3.2) formuliT.  

  Tu  P ¢ a, maSin nulovani hipoTeza uaryofilia a mniSvnelovnebis 

doniT. Tu  P P > a, maSin nulovani hipoTezis ua ryofis safuZveli ar gagva C-

nia.  
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9.2. SemTxveviTi sididis saSualo mniSvnelobis da  dispersiis moc emul 

mudmiv sidid esTan Sedarebis hipoTezis Semowmeba  

  

 vTqvaT, mocemulia X generaluri erToblioba, r o melsac gaaCnia no r-

maluri ganawileba N(a,s), Tanac parametrebi a da s ucnobia. amonarCevis 
saSualebiT SeiZleba miviRoT maTi wertilovani Sefasebebi x  da xs . 

saWiroa SevamowmoT nulovani hipoTeza 00 : axH = alternatiulis 00 : axH ¸  

sawinaaRmdegod. a0 warmoadgens raime winaswar cno bil hipoTetiur saS u-
alo mniSvnelobas.  
 nulovani hipoTezis Sesamowmeblad saWiroa gamov TvaloT statistika:  

10 -
-

= n
ax

t
xs

.    

Tu nulovani hipoTeza samarTliania , maSin t gamosaxulebas gaaCnia 

stiudentis ganawileba n = nï1 Tavisuflebis xarisxiT. stiudentis 

ganawilebis cxrilidan a mniSvnelovnebis doniTa da n Tavisuflebis 

xarisxiT moiZebneba kritikuli wertili na;t . Tu na;tt² , maSin nulovani 

hipoTeza uaryofilia alternatiulis sasargeblod, winaaRmdeg Se mTx -

vevaSi, roca na;tt< , ara gvaqvs safuZveli nulovani hipoTezis ua r sayofad.  

 2
0

2
0 : s=sH  nulovani hipoTezis Sesamowmeblad, 2

0
2

1 : şsH  alterna t i-

ulis sawinaaRmdegod, saWiroa gamov TvaloT stati stika:  

2
0

2

2

s

s
=c

n
 

da Tu nulovani hipoTeza samarTliania, maSin mas gaaCnia 2c  ganawileba n = 

n ï 1 Tavisuflebis xarisxiT.  2c  ganawile bis cxrilidan a da n par a-

metrebis saSualebiT moi Zebneba kritikuli wertili 2
;nac . Tu nacc ;

2² , maSin 

H0 uaryofilia H1-is sasargeblod, xolo roca nacc ;
2< , maSin ara gvaqvs 

safuZveli nulovani hipoTezis ua r sayofad.  

 Tu alternatiu l hipoTezas aqvs 2
0

2
1 : s<sH  saxe, maSin gamoiyeneba c2 

kriteriumi marcxena kritikuli ariT da kritikuli wertili iqneba ( )
2

;1 na-c , 

xolo roca 2
0

2
1 : s>sH , maSin saqme gvaqvs c2 kriteriumTan marjvena 

kritikuli ariT da saT anadod, gveqneba 2
;nac . 

  
magaliTi. avtomaturi Carxis sizuste mowmdeba damuSavebuli detal e-

bis zomis di spersiis saSualebiT, romlis sidide ar unda aRematebodes 

04,02
0 =s  sidides. Carxis saSualebiT damuSavebul iqna 10 detali da  

miRebul iqna s
2 

= = 0,09. saWiroa SevamowmoT, akmayofilebs Tu ara Carxi 
moTxovnil s i zustes. mniSvnelovnebis done aviRoT  

 a = 0,05 t o lad.  
 rogorc mocemuli pirobidan Cans, unda S evamowmoT hipoTeza 

04,0: 2
0 =sH . am SemTxvevaSi alternatiuli hipoTe za iqneba 04,0: 2

1 >sH . gam-
oviTvaloT statistika:  
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5,22
04,0

09,0102 =
Ö

=c . 

c
2 ganawilebis cxrilidan 92,162

9;05,0 =c . radgan  22,5>16,92, amitom nul o-

vani hipoTeza uaryofilia alternatiulis sasargeblod, e.i. Carxi ver u z-
runvelyofs detalis dam uSavebis moTxovnil sizustes.  
 
 

 
 
 
 

9.3 dispersiebis tolobis hipoTezis Semowmeba.  

fiSeris kriteriumi  

 
vTqvaT, mocemulia ori X da Y normalurad ganawilebuli N(ax, sx), N(ay, 

sy) SemTxveviTi sidide, romelTa parametrebi ucnobia. ganvixiloT amona r-
Cevebi nxxx ...,, 21  da y y ym1 2, ,..., , romelTa saSualebiTac Sevafasod yx,  saSu-

alo ariTmetikulebi da 22, yx ss  dispersiebi. dispersi ebis tolobis 22
0 : yxH s=s  

nulovani hipoTezis Sesamowmeblad, unda g amoviyenoT fiSeris kriteriumi. 
amisaTvis ganvixiloT statistika:  

,
),min(

),max(

22

22

yx

yx
F

ss

ss
=  

romelsac gaaCnia fiSeris ganawileba n1 = n ï 1 (mricxve lisa) da n2 = m Ł 1 
(mniSvnelis) Tavisuflebis xarisxebiT.  

Tu mocemulia a mniSvnelovnebis done, maSin F  ganawilebis  cxr i-

lidan n1 da n2 Tavisuflebis xarisxebis saSua lebiT moiZebneba kritikuli 
wertili .

21,; nnaF  Tu aRmoCndeba, rom 
21,; nna²FF , maSin nulovani hipoTeza ua r-

yofilia alternatiulis sasargeblod, e.i. dispersiebi statistikurad ga n-
sxvavdeba erTmaneTisgan. Tu 

21,; nna<FF , maSin iTvleba, rom ara gvaqvs s a-

fuZveli nulovani hipoTezis uarsayofad, e.i. dispersiebi ar gansxvavdeba 
erTmaneTi sgan. 
 magaliTi . mocemulia bavSvebSi sisxlis nakadis siCqare (wm -Si), gaz o-
mili ori sxvadasxva meTodi T  
                                 x:    9   5   6  12   8  7  5   9   11  8  11  5   6 

                                 y:   11  4  11  9  13  8  4  12  14  9  10  7   9 
unda SevamowmoT, gaaCnia Tu ara orive meTods erTnairi gazomvis s i zuste. 

mniSvnelo vnebis done aviRoT a = 0,05 to lad. CavTvaloT, rom amonarCevebi 
normalurad aris ganawilebuli.  

 SevamowmoT dispersiebis tolobis nulovani hipoTeza 22
0 : yxH s=s . mo-

cemuli amonarCevebisTvis gvaqvs 97,52 =sx  da 40,92 =sy . 

57,1
97,5

4,9
==F ,   69,212,12;05,0 =F . 

radgan 1,57 < 2,69, amitom nulovani hipoTeza miiReba, e.i. orive meTodi 
erTnairi sizustiT gansazRvravs sisxlis n akadis siCqares.  
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 igive nulovani hipoTeza SevamowmoT P-mniSvnelobiT. standartizi r-
ebuli normaluri  ganawilebis funqciis cxri lidan 9418,0)57,1( =F . 

P=1-F(1,57) =1-0,9418 = 0,0582 º 0,058. radgan 0,058 > 0,05, amitom nulovani hip o-
Teza miiReba, e.i. dispersiebi ar gansx vavdeba erTmaneTi sgan. 
  

 

 
 
 
 
 

9.4 saSualoebis tolobis hipoTezis Semowmeba.  

stiudentis kriteriumi  

 

 vTqvaT, mocemulia ori X da Y normalurad ganawilebuli  N(ax, sx), 

N(ay, sy) SemTxveviTi sidide, sadac, ax, sx, ay, sy parametrebi ucnobia. ganvi x-
iloT amonarCevebi nxxx ...,, 21  da y y ym1 2, ,...,  da ganvsazRvroT yx,  saSu-

aloebisa da 22, yx ss  dispersiebis wertilovani Sefasebebi.  

 saSualoebis tolobis yxH =:0  nulovani hipoTezis Sesamowm eblad 

iyeneben stiudentis kriteriums, romelsac zogadad aqvs Semdegi saxe:  
 
            saSualoebis sxvaoba  

        t=     

       saSualoebis sxvaobis standartuli Secdoma  

  

ganvixiloT ori SemTxveva:  

1. roca 22
yx s=s .  SeiZleba gvqondes ori SemTxveva:  

 a) n = m = n. ganvixiloT statistika  

n

yx
t

yx
22 s+s

-
= ,  

romelsac gaaCn ia stiudentis ganawileba n = 2n ï 2 Tavi suflebis xarisxiT.  

b)  Tu  n ̧  m,  maSin gveqneba: 

             
( ) ( )

ö
÷

õ
æ
ç

å +

-+

s-+s-

-
=

nm

mn

mn

mn

yx
t

yx

2

11 22
,           n = n + m ï 2. 

 

2. roca 22
yx şs .   aqac ganvixiloT ori SemTxveva:  

a) Tu  n = m = n,  maSin: 
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n

yx
t

yx
22 s+s

-
= ,         

2

2

2

2

22
1

x

y

y

x

n
n

s

s
+

s

s

-
+-=n ; 

   

  b) Tu  n ̧  m,  maSin:  

        

mn

yx
t

yx

22 s
+

s

-
= ,      2

11

2
22

2

2
22

-

+

ö
ö

÷

õ

æ
æ

ç

ås

+
+

ö
ö

÷

õ

æ
æ

ç

ås

ö
ö

÷

õ

æ
æ

ç

å s
+

s

=n

m

m

n

n

mn

yx

yx

. 

mocemuli a mniSvnelovnebis doniTa da  n Tavisuflebis xarisxiT 
stiudentis ganawilebis cxrilidan vpoulobT 

na;
2

t  kritikul mni Svnelobas 

ormxrivi kritikuli aris dros.  
Tu aRmoCndeba, rom 

na
²

;
2

tt , maSin nulovani hipoTeza uaryofilia a l-

ternatiulis yxH ¸:1  sasargeblod. Tu 
na

<
;

2

tt , maSin nulovani hipoTeza 

miiReba, e.i. gansxvaveba or saSualos Soris SemTxveviTia.  
 
magaliTi. wina paragrafSi moyvanili magaliTisTvis SevamowmoT saS u-

aloebis tolobis hipoTeza yxH =:0 . mniSvnelovnebis done aviRoT a = 0,05 
tolad.  

 mocemuli amonarCevebisTvis gvaqvs: 85,7=x ; 31,9=y . radgan 22
yx s=s  da 

amonarCevebis ganzomileba er T nairia, ami tom  

t=
-

+
=

7 85 9 31

597 9 4

13

134
, ,

, ,
, ,   242132 =-Ö=n . 

stiudentis ganawilebis cxrilidan 06,224;05,0 =t . radgan  1,34<2,06,  amitom n u-

lovani hipoTeza miiReba, e.i. gansx vaveba saSualo sidideebs Soris ar 
SeimCneva. 
 SevamowmoT nulovani hipoTeza P-mniSvnelobiT. 

.1802,0)9099,01(2.9099,0)34,1( =-== PF   radgan 0,18 > 0,05, amitom nulovani hip o-
Teza miiReba, e.i. saSualo sidideebi ar gansxvavdeba e rTmaneTi sgan. 
 unda gvaxsovdes, rom stiudentis kriteriumis gamo yeneba i T-
valiswinebs SemTxveviTi sidideebis normalur ganawilebasa da generaluri 
di spersiebis tolobas. Tu es pirobebi ar sruldeba, maSin t-kriteriumis 
gamoyeneba mizanSewonili ar aris. am SemTx vevaSi, ufro efeqturia ar apara -
metruli kriteriumebis gamoyeneba, magaliTad U-krite riumis.  
 

 

 
 
 
 
 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

68 

 
9.5 ori damokidebuli amonarCevis Sedareba  

 

 praqtikaSi xSirad gvxdeba amonarCevebi, romlebic ar SeiZleba ganvi x-
iloT rogorc damoukidebeli, isini erTmaneTis m imarT damokidebuli arian 
(magaliTad, monacemebi mkurnalobamde da mkurnalobis Semdeg). vTqvaT, m o-
cemulia ori aseTi damokidebuli amonarCevi nxxx ,...,, 21  da nyyy ,...,, 21 . ganvi x-

iloT maT Soris sxvaobebi niyxd iii ,...,2,1, =-=  , romlebic n ormalurad a r ian 
ganawilebuli. ganvsazRvroT sxvaobebis saSualo ariTmet i kuli  

ä
=

=
n

i

id
n

d
1

1
. 

rac ufro mcirea d  sidide, miT ufro naklebia gansxvaveba am or amo narCevs 

Soris. aqedan gamomdinare, saWiroa Semowmdes 0:0 =dH  nulovani hipoTeza. 

amisaTvis ganvixiloT statistika 
d

d
t
e
= , sadac, 

d
e  sxvaobaTa saSualo a r-

iTmetikulis Secdomaa, romelic ganisazRvreba Semde gnairad:  

( ) ,
)1(

1

1

2

ä
=

-
-

=
n

i

id
dd

nn
e  an 

ù
ù

ú

ø

é
é

ê

è
ö
÷

õ
æ
ç

å
-

-
= ää

==

2

11

2 1

)1(

1
 

n

i

i

n

i

id
d

n
d

nn
e  

t statistik as gaaCnia stiudentis ganawileba 1-=n n  Tavisuflebis xarisxiT. 
Tu na< ;tt , maSin nulovani hipoTeza miiReba, e.i. amonarCevebi ar gansxvavdeba 

erTmaneTisgan. roca na² ;tt , maSin nulovani hipoTeza uaryofilia d a amonar-

Cevebi gansxvavdebian erTmaneTisgan.  

 magaliTi . erTi da igive pacientze gamocades ori Zi lis wamali (x, y). 
Sedegebi warmodgenilia cxrilSi dama tebiTi Zilis xangrZlivobiT saaTe b-
Si. gvainteresebs, aris Tu ara gansxvaveba am wamlebs Soris? Sevadgino T 
Semdegi cxrili:  
 
 

#  x y d d 
2
 

1 4,0 3,0 1,0 1,00 

2 3,5 3,0 0,5 0,25 

3 4,1 3,8 0,3 0,09 

4 5,5 2,1 3,4 11,56 

5 4,6 4,9 ï0,3 0,09 

6 6,0 5,3 0,7 0,49 

7 5,1 3,1 2,0 4,00 

8 4,3 2,7 1,6 2,56 

ä   9,2 20,04 
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.365,2;7;05,080,2

)18(8

8

2,9
04,20

8

2,9

7;05,0
2

====

-

-

== t
d

t
d

      ; na
e

##
 

radgan 2,80 > 2,365, amitom nulovani hipoTeza uaryofilia, e.i. ga n-
sxvaveba Zilis wamlebs Soris sarwmunoa. SevamowmoT nulovani hip o Teza P-
mniSvnelobiT. F(2,80) = 0,9974.   P = 2(1 ï 0,9974) = 0,0052. radgan  0,0052 < 0,05, am-
itom n ulovani hipoTeza uaryofilia.  

Tu gvinda ori dam okidebuli amonarCevis dispersiebis tolobis 
22

0 : yxH s=s  nulovani hipoTezis Semowmeba, maSin unda ganisazRvros Se mdegi 

statistika:  

( )

( )22

2

xyyx

yx

QQQ

nQQ
t

-

--
= , 

sadac,  
2

11

2 1
ö
ö

÷

õ

æ
æ

ç

å
-= ää

==

n

i

i

n

i

ix x
n

xQ ,  an  2)1( xx nQ s-= , 

2

11

2 1
ö
ö

÷

õ

æ
æ

ç

å
-= ää

==

n

i

i

n

i

iy y
n

yQ ,  an   2)1( yy nQ s-= , 

ö
ö

÷

õ

æ
æ

ç

å
-= äää

===

n

i

i

n

i

i

n

i

iixy yx
n

yxQ
111

1
. 

t sidides gaaCnia stiudentis ganawileba 2-=n n  Tavisufleabis 

xarisxiT. a mniSvnelovnebis doniTa da n sididiT stiudentis g anawilebis 
cxrilidan moiZebneba na;t  kritikuli mniSvneloba. Tu na< ;tt , maSin nulovani 

hipoTeza miiReba, e.i. dispersiebi ar gansxvavdeba er T maneTisgan. roca na² ;tt , 

maSin nulovani hipoTeza uaryofilia da dispersiebi gansxvavdebian erTm a-
neTisgan.  

 
 

 
 

9.6 amonarCevSi uxeS i Secdomebis   gamovlenis meTodebi  

 

 gazomvebis Catarebis dros daculi unda iyos gark veuli pirobebi. 
kerZod, gazomvebi unda Catardes erTnair pirobebSi, erTnairi klasis 
xelsawyoebiT. miuxedavad amisa, gazomvis Sedegad miRebul erTobliobaSi 
zogjer gvxvdeba uxe Si Secdomebi, amitom is monacem i, r o mel ic mkveTrad 
gansxvavdeba sxvebisgan, unda iqnes Sefasebuli da Tu is aRmoCnd eba uxeSi 
Secdoma (artefaqti), maSin igi unda gamoiric xos erTobliobidan. uxeSi 
Secdomis Tavidan acilebis erT -erT umartives meTods warmoadgens  e.w. `sami 
sigmas~ wesi, rom lis arsi SemdegSi mdgomareobs: albaTobis Teoriidan cn o-
bilia, rom Tu X SemTxveviT sidides gaaCnia f (x) ganawilebis simkvrive, maSin 

raime ]a; b[ intervalSi misi moxvedris albaToba gamoiTvleba fo r muliT:  
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ñ
b

a

=b<<a dxxfXP )()( . 

Tu SemTxveviTi sidide normaluradaa ganawilebuli, maSin  

( )

ñ
b

a

s

-
-

ps
=b<<a dxeXP

ax
2

2

2

2

1
)( . 

SemoviRoT aRniSvna 
s

-
=

ax
z . aqedan,  

dzdxzaxzax s=s+=s=-     ,, .  

vipovoT integrirebis axali zRvrebi. Tu a=x , maSin 
s

-a
=

a
z . T u b=x , maSin 

s

-b
=

a
z . e.i. gveqneba: 

ñññ
s

-b

-

s

-a

-
s

-b

s

-a

-

=
p

+
p

=s
ps

=b<<a

a

z

a

z

a

a

z

dzedzedzeXP

0

2

0

22

222

2

1

2

1

2

1
)( ññ

s

-a

-
s

-b

-

p
-

p
=

a

z

a

z

dzedze

0

2

0

2

22

2

1

2

1
. 

Tu gamoviyenebT laplasis funqcias ñ
-

p
=F

x t

dtex

0

2

2

2

2
)( , maSin miviRebT:  

ù
ú

ø
é
ê

è
ö
÷

õ
æ
ç

å

s

-a
F-ö

÷

õ
æ
ç

å

s

-b
F=b<<a

aa
XP

2

1
)( . 

laplasis funqciis anu albaTobis int egralis mniS vnelobebi moc e-
mulia specialur cxrilebSi (ix. danarTi). x-is uaryofiTi mniSvnelobe b-
isTvis )( x-F  funqciis mniSvnelobaTa mosaZebnad unda visargebloT am fu n-

qciis kentobiT: F F( ) ( )- =-x x . 
 normalurad ganawilebuli mrudis maTematikuri lodinidan rogorc 

marcxniv, ise marjvniv, gadavzomoT standartuli gadaxra s, 2s da 3s. 
radgan normaluri  g anawileba albaTuri ganawilebaa, amitom farTobi f x( )  

mrudis qveS er Tis tolia da s-s saSualebiT miRebuli monakveTebis 
far Tobebi procentebSi saTanadod naCvenebia Semdeg na xazzze:  

 
 gamovTvaloT  ]a ï 3s; a + 3s[ intervalSi X SemTxvevi Ti sididis mo x-
vedris albaToba  

[ ]

[ ] 9973,0)3()3()3(
2

1

33

2

1
33

=F=-F-F=

=ù
ú

ø
é
ê

è
ö
÷

õ
æ
ç

å

s

-s-
F-ö

÷

õ
æ
ç

å

s

-s+
F=s+<<s-

aaaa
aXaP

 

 amrigad, 0,9973 albaTobiT SegviZlia CavTvaloT, rom normalurad 
ganawilebuli SemTxveviTi sidide mi iRebs mniSvnelobebs [ ]s+s- 3;3 aa  Sual-
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edidan, xolo al baToba imisa, rom SemTxveviTi sidide moxvdes am Sualedis 
gareT, Zalian mcirea da igi 0,0027-is tolia, e.i. es xdomi loba SegviZlia 
CavTvaloT praqtikulad SeuZlebel xdomilobad. am faqt s emyareba e.w. sami 
sigmas wesi , rom elic SeiZleba ase Camo vayaliboT: Tu SemTxveviTi sidide 
normaluradaa ganawi lebuli, maSin misi gadaxra maTematikuri lodinidan 
(saSualo ariTmetikulidan) a bsoluturi sididiT praqtikulad ar aRemateba 
gasamkecebul saSualo kv adratul ga d axras.  
 aqedan gamomdinare, Tu amonarCevSi gvxvdeba iseTi, vTqvaT, xj sidide, 

romelic akmayofilebs s>° 3jxx  uto lobas, maSin es sidide SeiZleba Cai T-

valos artefaqtad da g amoiricxos amonarCevidan.  
 arseboben sxva, ufro zusti testeb i uxeSi gazomvebis gamosavl enad. 
ganvixiloT erT -erTi maTgani, romelsac tompsonis wess uwodeben. am Sem-
TxvevaSi, nulovani  hipoTeza Camoyalibdeba Semdegnairad: `amo narCevSi ar 
aris uxeSi ga zomvebi~. am hipoTezis Ses amowmeblad, saWiroa gamoiTvalos 
Semdegi s tatistika:  

ni
xx

t i
i ,...,2,1, =

s

-
=  , 

sadac, x  Ł saSualo ariTmetikulis, xolo s Ł saSualo kvad ratuli gad a-
xris Sefasebebia.  
 tompsonis wesiT, amonarCevis yvela is xj mniSvneloba, romlis T visac 

sruldeba utoloba  na² ;zt i    , und a CaiTvalos artefaqtad da g amoiricxos 

amonarCevidan. na;z  kritikuli mniSvneloba a mniSvnelovnebis doniTa da  n = 

n ï 2 Tavisuflebis xarisxiT moiZebneba specialur cxrilSi (ix. danarTi).  

magaliTi.  mocemul amonarCevSi x: 23  40  9  25  38  32  37  26  28   93 =x  mniS-

vneloba Zlier gansxvavdeba sxva mniS vnelo bebisgan. SevamowmoT nulovani 

hipoTeza H0: ` 3x  mniSvnelo ba ekuTvnis mocemul amonarCevs~. amisaTvis ga m-

ovTvaloT:  

896,1;07,2
59,9

67,289
.59,967,28 7;05,0 ==

-
==s= ztx x        da . 

radga n 2,07 > 1,896,  amitom H0 hipoTeza uaryofilia, e.i. 93 =x  war-

moadgens artefaqts da igi unda gamoiricxos amona r Cevidan. 
 roca amonarCevis moculoba didia da n­¤, maSin SeiZleba 
visargebloT Semdegi aproqsimaciiT:  

ö
ö

÷

õ

æ
æ

ç

å

n

l+l-
+

n

l-
+lºna 2

422

;
96

5323

4

3
1

qqq

qz ,  

sadac, lq aris normali zirebuli normaluri ganawilebis kvantili. amasTan, 

2
1
a
-=q . magaliTad,  roca n = 100, a = 0,05 e.i.   q = 0,975, maSin za;n = 1,956, rac 

zustad emTxveva cxr i lis mniSvnelobas.  93 =x  
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10 hipoTezebis statistikuri Semowmebis  

ar aparametruli meTodebi  

 

 

10.1 ganawilebis kanonis Sesaxeb  hipoTezis  

Semowmeba 

 

 Cven ganvixileT hipoTezebis Semowmebis parametru li meTodebi, ro m-
lebic exeboda SemTxveviTi sididis ganawilebis parametrebs, Tanac 
i Tvleboda, rom ganawilebis kanoni cnobili iyo. magram bevr praqtikul 
amocanebSi Sesaswavli SemTxveviTi sididis ganawilebis kanoni ucnobia, e.i. 
warmoadgens hipoTezas, romelic saWiroebs statistikur S emowmebas. 
 vTqvaT, saWiroa Semowmdes hipoTeza imis Sesaxeb , rom X SemTxveviTi 
sidide emorCileba F(x) ganawilebis kanons. am hipoTezis Sesamowmeblad 

aviRoT amonarCevi x x xn1 2, ,..., , romelic miiReba X SemTxveviT sidideze n 

damoukidebeli dakvirvebiT. amonarCeviT SeiZleba aigos empi riuli gana -
wilebis funqc ia F 

*
(x), magaliTad, histogramis saSualebiT. ma Sin nulovan 

hipoTezas eqneba Semdegi saxe: H0: F(x) = F 
*
(x). empiriuli F 

*
(x)  da Teoriuli 

F(x) ganawilebebis Sedareba xdeba pirsonis c
2 Tanxmobis kriteriumiT, ko l-

mogorovisa da smirnovis Tanxmobis kriterium iT da sxv.  
  

pirsonis Tanxmobis kriteriumi . igi Zalian xSirad gamoiyeneba praqt i-
kaSi. amisaTvis, X SemTxveviTi sididis cvalebadobis mTeli diapazoni d a-
vyoT k raodenobis intervalebad igive wesiT, rogorc hi stogramis agebis 
dros. Semdeg TiToeuli intervalisTvis  gamovTvaloT empiriuli sixSire e-
bi da SevitanoT es mniSvnelobebi cxrilSi.  

 

inte r-
valebi  

[ [)2()1( ; xx  [ [)3()2( ; xx  . . . [ ])()1( ; kk xx -

 
empiriuli  
sixSireebi 

mi 
m1 m2 . . . mk 

Teoriuli  
sixSireebi 

Pi 
nP1 nP2 . . . nPk 

 
Teoriuli  sixSireebi gamoiTvleba Semdegnairad: cnobilia, rom X 

SemTxveviTi sididis [ ])1()( ; +ii xx  intervalSi moxvedris Pi  albaToba ga n-
isazRvreba formuliT:   

( ) ,,...,2,1,
2

1 )()1(
)1()( ki

xxxx
xXxPP

x

i

x

i
ii

i =
ù
ù
ú

ø

é
é
ê

è

ö
ö

÷

õ

æ
æ

ç

å

s

-
F-ö

ö

÷

õ

æ
æ

ç

å

s

-
F=¢¢=

+
+   

sadac, ()F  Ł lapl asis funqciaa. Tu miRebul Pi albaTobeb s gavamravlebT 

amonarCevis n ganzomilebaze, maSin miviRebT TiToeuli intervalisaTvis 
Teoriuli nPi sixSireebis mni Svnelobebs.  
 Tu empiriuli sixSireebi mkveTrad gansxvavdeba Teo riulisgan, maSin 
nulovani hipoTeza uaryofili iqneba, winaaRmdeg SemTxvevaSi, igi miiReba. 
nulovani hipoTezis Ses amowmeblad gamovTvaloT statistika  
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( )
ä
=

-
=c

k

i i

ii

nP

nPm

1

2
2 , 

romelsac gaaCnia c
2 ganawileba n = k ï r ï 1 Tavisuflebis xa risxiT. aq, r 

aris Teoriuli F(x) ganawilebis parametrebis raodenoba, romelic amona r-
Cevidan gamoiTvleba.  

 nulovani hipoTezis Sesamowmeblad saWiroa c
2 ganawilebis cxr i-

lidan a mniSvnelovnebis doniTa da n Tavisuflebis xarisxiT v i povoT 2
;nac  

kritikuli mniSvneloba. Tu aRmoCnda, rom 2
;

2
nac²c , maSin nulovani hipoTeza 

uaryofilia altern atiulis sasargeblod, e.i. iTvleba, rom empiriuli 
ganawilebis funqcia ar emTxveva  

T eoriuls. roca 2
;

2
nac<c , maSin ara gvaqvs safuZveli nulovani hip o Tezis 

uarsayofad.  
 
magaliTi.  mocemuli n = 200 ganzomilebiani dajgufe buli statistik u-

ri X  mwkri visaTvis  
 

i nter - 
valebi  

[19;20[ [20;21[ [21;22[ [22;23[ [23;24[ [24;25] 

sixSi re   
mi 

10 26 56 64 30 14 

 
SevamowmoT nulovani hipoTeza normaluri ganawilebis  kanonis Se saxeb. 
 nulovani hipoTezis Sesamowmeblad ganvsazRvroT a da s parametrebis 
wertilovani Se fasebebi  

233,1;52,1;1,22 22 =s=s=== xxsxa . 

gamovTvaloT  X SemTxveviTi sididis intervalebSi moxvedris Pi alb aTobebi.  
pirveli intervalisTvis gveqneba:  

[ ] [ ]

.0385,0)9109,09879,0(
2

1

)70,1()51,2(
2

1
)51,2()70,1(

2

1

233,1

1,2219

233,1

1,2220

2

1
)2019(1

=-=

=F-F=-F--F=

=ù
ú

ø
é
ê

è
ö
÷

õ
æ
ç

å -
F-ö

÷

õ
æ
ç

å -
F=<<= XPP

 

analogiurad miviRebT: P2 = 0,142,  P3 = 0,281, P4 = 0,299, P5 =  0,171, P6 = 0,052. c
2  

stati stikis gamosaTvlelad Sevadg i noT Semdegi cxrili:  
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#N )()1( i
x

i
x -
+

 

im  Pi  nPi  2)( ii nPm-

 
i

ii

nP

nPm 2)( -

 

1 [19·20[ 10 0,039 7,8 4,84 0,62 

2 [20·21[ 26 0,142 28,4 5,76 0,20 

3 [21·22[ 56 0,281 56,2 0,04 0,00 

4 [22·23[ 64 0,299 59,8 17,64 0,29 

5 [23·24[ 30 0,171 34,2 17,64 0,52 

6 [24·25] 14 0,052 10,4 12,96 1,25 

ä   200 0,913 197,3  88,22 =c  

 

a = 0,05;   n = k ï r ï 1 = 6 ï 2 ï 1 = 3;   815,72
3;05,0 =c . 

r adgan 2,88 < 7,815, amitom nulovani hipoTeza miiReba, e.i. mocemuli amona r-
Cevi normal uradaa ganawilebuli.  
       

 kolmogorov -smirnovis Tanxmobis kriteriumi . Tu amo narCevis moc u-
loba mcirea, maSin spirmenis Tanxmobis  krit eriumis gamoyeneba SeuZlebeli 
xdeba. am SemTxvevaSi, unda gamoviyenoT kolmogorov -smirnovis Tanxmobis 
kriteriumi. amisaTvis, iseve rogorc spirmenis kriteriumis dros, unda 
movaxdinoT mocemuli amonarCevis intervaluri dajgufeba. Semdeg unda 
ganisazRvros T iToeuli intervalisTvis sixSire im , dagrovili sixSire 

ä im , intervalSi moxvedris Pi albaToba da dagrovili albaToba ä iP , r o-

melTa saSualebiT xdeba e mpiriuli 
n

m
xF

iä
=)(* da Teoriuli ganawile bis 

ä= iPxF )(  fu nqciebis dadgena. )()(: *
0 xFxFH =  hipoTezis Sesamowmeblad unda 

ganisazRv ros kolmogorovis l stati stikis mniSvneloba  

nxFxFnD )()(max * -==l . 

a mniSvnelovnebis doniT moiZebneba al  kritikuli mniSv neloba, r o melic 
mocemulia Semdeg cxrilSi:  

 

a 0,20 0,10 0,05 0,02 0,01 0,001 

al  1,073 1,224 1,358 1,520 1,627 1,950 

 

Tu aRmoCndeba, rom  al²l , maSin nulovani hipoTeza uaryofilia, xolo 
winaaRmdeg SemTxvevaSi, ar gvaqv s safuZveli nulovani hipoTezis ua r-
sayofad.  

 magaliTi . zemoT moyvanili magaliTis monacemebis Tvis gamov i yenoT 
kolmogorov -smirnovis kriteriumi. amisaTvis SevadginoT Se mdegi cxrili:  
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nte r-
valebi  

sixS
ire  

mi 

dagrovi
li 

sixSire 

ä im  

al-
baToba 

Pi 

dagr.  
alba - 
Toba  

ä iP  

*
F (x) 

 

)(

)(

* xF

xF

-

-

 

[19;20[ 10 10 0,039 0,039 0,05 0,011 

[20;21[ 26 36 0,142 0,181 0,18 0,001 

[21;22[ 56 92 0,281 0,462 0,46 0,002 

[22;23[ 64 156 0,299 0,761 0,78 0.019 

[23;24[ 30 186 0,171 0,932 0,93 0,002 

[24;25] 14 200 0,052 0,984 1,00 0,016 

 

       nxFxF )()(max * -=l .269,0200019,0 ==  Tu a=0,05, maSin .358,105,0 =l  

radgan 0,269 < 1,358, amitom nu lovani hi poteza miiReba, e.i. amonarCevi no r-
malurad  aris  ganawil ebuli.  
  

normaluri ganawilebis kanonis miaxloebiTi dad gena SesaZlebelia 
rogorc vizualurad, aseve statistikuri maxasiaTeblebiT. vizualuri S e-
fasebisTvis gamoiyeneba empiriuli ganawilebis simkvrivis funq ciis graf i-
kuli gamosa xuleba (ix.  §6), xolo statistikuri ma xasiaTeblebidan Ł asi -
metriisa da eqscesis koeficientebi. amisaTvis, amonarCevidan, garda as i-
metriis xA  da eqscesis 

xE  koeficientebisa, unda ganisazRvros m aTi 

statistikuri Secdomebi Ae  da Ee  (ix. § 9.2). Tu AsA e<3  da ExE e<3 , maSin mo-

cemuli amonarCevi daaxloebiT normalurad aris ganawil ebuli.  
 normaluri ganawilebis kanonis miaxloebiTi S efaseba SesaZl ebelia 
agreTve normaluri albaTobis grafikiT , ro melic isea d agraduirebuli, 
rom Tu masze davitanT no r malurad ganawilebuli amonarCevis dagrovil 
sixSireebs, ga mosaxuls procentebSi, m i viRebT swor xazs.  
   

 
 
 

10.2 ori amonarCevis Sedarebis hipoTe zis Semowmeba  

 

  
U-kriteriumi (uilkoksoni -mana-uitnis kriteriumi). vTqvaT moc emulia 

X da  Y  damoukidebeli SemTxveviTi sidideebis amonarCevebi 

mn yyyxxx ,...,,,...,, 2121   da , ro melTa ganawilebis kanoni ucnobia. saWiroa 
Semowmdes hipoTeza, aris Tu ara gansxvaveba am or amonarCevs Soris. aseTi 
nulovani hipoTeza SeiZleba SevamowmoT uilkoksonis  ranguli krit e-
riumis saSualebiT. zogadad, U-kriteriumiT mowm deba Semdegi nulovani 
hipoTeza: ori damoukidebeli amonarCevi miekuTvneba erTi da igive ge n-
eralur erTobliobas da maT i ganawilebis funqciebi erTnairia. es hip o-
Teza moicavs agreTve ganawilebis mdebareobis maxasiaTeblebis, kerZod m e-
dianebisa da saSualo mniSvnelobebis tol o bas. 

U-kriteriumis gamosaTvlelad saWiroa amonarCevebi gavae r TianoT da 
davalagoT zrdadobiT erT mwkrivSi da Semdeg gadavno mroT. amonarCevis 
TiToeuli mniSvneloba miiRebs rigiT nomers, r o melsac rangi ewodeba. Tu 
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amonarCevSi gvxvdeba erTnairi sididis ramdenime maCvenebeli, maSin T i-
Toeul maTgans unda mivaniWoT saSualo rangi. Semdeg gamoiTvleba 
sidideebi  

2

)1(
,

2

)1(
21

+
-=

+
-=

mm
RU

nn
RU yx , 

sadac, xR  aris pirveli amonarCevis rangebis jami  

R r xx i

i

n

=

=

ä( )

1

, 

xolo yR  Ł meore amonarCevis rangebis jami  

R r yy i

i

n

=

=

ä( )

1

. 

Tu viyenebT ormxriv U-kriteriums, maSin a, n da m mniSvnelobebiT, s a-
dac, n m² , specialuri cxrilidan moi Zebneba mnU ,;a  kritikuli mniSvneloba. 

Tu n m< , maSin n-iT aRniSnaven didi moculobis amonarCevs. nulovani hip o-
Teza miiReba, Tu mnUUUU ,;21 ),min( a²= , e.i . gansxvaveba or amonarCevs Soris  

ar  arsebobs. winaaRmdeg  SemTxvevaSi, roca mnUU ,;a< , nulovani hipoTeza 

uaryofilia alternat i ulis sasargeblod, e.i. gansxvaveba or amonarCevs 
Soris sarwm unoa. 

 Tu amonarCevis moculobebi m ­ ¤, n ­ ¤, maSin U statistika asim p-

toturad norm alurad aris ganawilebuli 
nm

2
 saSualoTi da 

)1(
12

12 ++=s mnnm  dispersiiT. maSin sidides  

)1(

2

1

12
1 ++

-
=

mnnm

nmU
Z  

gaaCnia normalizirebuli normaluri ganawileba N(0,1). roca 20, ²mn , maSin 
kritikuli  wertilis gamosaTvlelad SeiZleba gamoviyenoT misi mia x-
loebiTi mni Svneloba, ro melic ganisazRvreba Semdegnairad:  

)1(
2

1
12
1

,; ++l-ºa mnnmnmU qmn , 

sadac, ql  warmoadgens normalizirebuli normaluri ganawilebis kva ntils 

da igi ganisazRvreba  a mniSvnelo vnebis doniT:  

îí

î
ì

ë

l

l

=l

a

a

saTvis.kriteriumi calmxrivi

saTvis,kriteriumi ormxrivi  

,

,

2q  

lq mniSvnelobebi sxvadasxva a-Tvis mocemulia Semdeg cxrilSi:  
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magaliTi.  cxrilSi mocemulia realuri sistemisa da misi imitaciuri 
modelis m uSaobis maCveneblis Sedegebi. saWiroa davadginoT, aris Tu ara 
gansxvaveba realuri si stemis muSaobasa da mis models Soris.  
 

#  
realuri sist ema imitaciuri modeli  

x rangi  y rangi  

1 80 19 90 29,5 

2 70 1 91 31 

3 79 17,5 95 35,5 

4 74 5 90 29,5 

5 85 24 93 33 

6 89 28 83 22 

7 76 9 97 38 

8 82 21 72 3 

9 76 9 95 35,5 

10 77 13,5 84 23 

11 76 9 76 9 

12 71 2 77 13,5 

13 73 4 79 17,5 

14 94 34 92 32 

15  75 6 96 37 

16 77 13,5 87 26 

17 78 16 98 39 

18 81 20 86 25 

19   99 40 

20   76 9 

21   88 27 

22   77 13,5 

ä  251,3  568,5 

 

e.i. gvaqvs: 

n = 18;  m = 22;   ;5,568;3,251 == yx RR   

U U

U

1 22513
18 19

2
803 5685

22 23

2
3155

8033155 803

= -
Ö
= = -

Ö
=

= =

, , , ,

min( , ; , ) ,

 ;   ;

 ;

 

)1(
2

1
12
1

,; ++l-ºa mnnmnmU qmn 91,118135396,119141
12

2218
96,12218

2

1
=-=Ö

Ö
-Ö= . 

radgan U 80,3 < 118,91, amitom gansxvaveba realur da imitaciuri mo d elebis 
muSaobaSi sarwmunoa. 

 c
2
 kriteriumi. Tu Tvisebrivi monacemebi mocemulia oTxujrediani anu 

(2x2) cx rilis saxiT, maSin or amonarCevs Soris gansxvavebis hipoTeza 

SeiZleba Semowmdes 2c  krit eriumis saSualebiT.  
 
 
 
 



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

78 

 

 xdomiloba  
sul  

 + Ł 
pirveli amonar.  a b a+b 
meore amonar.  c d c+d 
sul  a+c b+d n 

 
ganvixiloT statistika  

))()()((

)5,0|(| 2
2

dbcadcba

nbcadn

++++

--
=c , 

romelsac gaaCnia 2cganawileba n = 1 Tavisuflebis xaris xiT. a, b, c, d Ł uj-

redebSi mon acemebis moxvedris raodenobebia (sixSireebi); n = a + b + c + d; Tu 
2

;
2

nac²c , maSin nulovani hipoTeza uaryofilia, e.i. gans xvaveba or amo narCevs 

Soris sarwmunoa. winaaRmdeg SemTxvevaSi, roca 2
;

2
nac<c , maSin nulovani 

hipoTeza miiReba.  
 magaliTi. oTxujredian cxrilSi mocemulia axali da Zveli 
preparatebis gamoyenebis Sedegad miRebuli monacemebi. gvainteresebs, axali  
preparatis gamoyenebiT mkurnaloba ef eqturia Tu ara.  
 

mkurnaloba  gar daicvala  gamo janmrT.  sul  
axali  15 85 100 
Zveli  4 77 81 
sul  19 162 181 

 

.81,3
1621981100

)5,908547715(181 2
2 =

ÖÖÖ

-Ö-Ö
=c  

2cganawilebis cxrilidan .84,32
1;05,0 =c  

radgan 3,81<3,84, amitom nulovani hipoTeza miiReba, e.i. axali 
preparatiT mkurnaloba rom ufro efeqturia, ar dastu r deba. 

 
 

 

 

10.3 ori damokidebuli amonarCevis Sedareba  

 
 Tu amonarCevebi nxxx ,...,, 21  da nyyy ,...,, 21  erTmaneTis mimarT 
damokidebulia da maTi  ganawilebis kanoni ucnobia, maSin umjobesia ga m-
oviyenoT uilkoksonis T-kri teriumi . amisaTvis mocemuli amonarCev ebidan 
ganvsaz RvroT niyxd iii ,...,2,1, =-=   sxvaobebi. miRebuli sxvaobebidan unda ga m-

ovricxoT nulovani mniSvnelobebi da darCenilebis a bsolutu ri sididiT 
ranJirebis Semdeg, maT mivaniWoT ran gebi. Semdeg unda moiZebnos calke 
dadebiTi R+ da calke uaryofiTi Rï sxvaobebis rangebis jami, romlebic 
unda akmayofilebdes Semdeg pir o bas: 

2

)1( +
=+ -+

nn
RR . 
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nulovani hipoTeza uaryofilia, Tu ( ) nTRRR ;,min a-+ ¢= , sadac, nT ;a  krit i kuli 

mniSvneloba moiZebneba specialuri cxrilidan (ix. danarTi) an is 
SegviZlia ganvsazRvroT (roca n > 25) Semdegi aproqsimaciis gam o yenebiT: 

)12)(1(
24

1

4

)1(
; ++l-

+
ºa nnn

nn
T qn , 

sadac, ql  normalizi rebuli normaluri ganawilebis kvanti lia, r o melic 

ganisazRvreba  a  mniSvnelovnebis d o niT (ix. §11.2) 
  

magaliTi. cxrilSi mocemulia qerisa (x) da Svriis (y) mosavali 
(centn/h) Svidi wlis ganmavlobaSi. gvain teresebs, aris Tu ara ga nsxvaveba 
saSualo mosavlebs  Soris.  
 

#  
mosavali  

d dR  
x y 

1 7,7 8,26 ï0,56 1 

2 9,0 7,22 1,78 5 

3 9,4 8,43 0,97 2 

4 7,4 5,57 1,83 6 

5 7,4 6,35 1,05 3 

6 10,9 8,00 2,90 7 

7 8,0 9,13 ï1,13 4 

ä 59,8 52,96 6,84  

saS. 8,54 7,56 0,98  

 

R R+ -= + + + + = =+ =( )5 2 6 3 7 23 1 4 5 ;    . 

a = 0,05 da  n = 7 mniSvnelobebiT T-kriteriumis cxri lidan viRebT T0,05;7 

= 3. radgan T = min (5; 23) = 5 > 3, amitom nulovani hipoTeza miiReba, e.i. ga n-
sxvaveba saSualo mosa vlebs Soris ar dasturdeba.  
 

10.4 fardobiTi sixSireebis tolobis  hipoTezis Semowm eba 

 

 Tu mocemulia n1 da n2 ganzomilebiani amonarCevebis fardobiTi 

sixSireebi 
1

1
1

n

m
P =*  da 

2

2
2

n

m
P =*  da gvinda SevamowmoT :0H *

1P = *
2P  nulovani 

hipoTeza, maSin unda ganvi xiloT Semdegi stati stika:  
 

( ) ( )
2

22

1

11

21

11

n

PP

n

PP

PP
Z

****

**

-
+

-

-
= . 

Tu *
1P  da *

2P  warmoadgenen erTi da igive *P  fardobiTi sixSiris S e-
fasebebs, maSin saSualo kvadratuli gadaxra Seg viZlia ganvsazRvroT 
Semdegi for muliT:  

( )** -=s PPp 1 ,  sadac, 
21

21*

nn

mm
P

+

+
=  
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da Z kriteriums eqneba Semdegi saxe:  

( ) ö
ö
÷

õ
æ
æ
ç

å
+-

-
=

**

**

21

21

11
1

nn
PP

PP
Z . 

Z kriteriums gaaCnia normalizebuli normaluri ganawileba. amitom 
misi kritikuli mniSvnelobis moZebna SeiZ leba standartizirebuli no rma-
luri ganawilebis saSualebiT. radgan stiudentis ganawileba, roca 
Tavisuflebis xa risxi izrdeba, swrafad gadadis no r malur ganawilebaSi, 
amitom Z-is kritikuli mniSvnelobis mosaZebnad, SeiZleba gamoviyenoT 

stiudentis ganawilebis cxrili a mniSvnelovnebis don iTa da n = ¤ 

Tavisuflebis xarisxiT. Tu Z < ta;n, maSin nulovani hipoTeza miiReba. 
winaaRmdeg SemTxvevaSi, igi uaryofilia alternatiulis sasarg eblod.  

radgan Z-s gaaCnia miaxloebiT normaluri ganawileba, amitom *P  Se-
fasebis sidide Semcireb ulia, rac iwvevs nulovani hipoTezis Zalze 
xSirad uaryofas. es gamowveulia imiT, rom Z iRebs mxolod diskr etul 
mniSvnelobebs maSin, roca normaluri ganawileba uwyvetia. am faqtis 
kompensacia SesaZlebelia, Tu gamoviyenebT ieitsis Sesworebas . maSin Z 
gamosaxu lebas eqneba Se mdegi saxe:  

( ) ö
ö
÷

õ
æ
æ
ç

å
+-

ö
ö
÷

õ
æ
æ
ç

å
+--

=

**

**

21

21

21

11
1

11

2

1

nn
PP

nn
PP

Z . 

ieitsis Sesworeba mcireodenad amcirebs Z-is mniSvne lobas, rac, 
Tavis mxriv, iwvevs normalur ganawilebasTan gansxvav ebis Semcirebas.  

 
magaliTi . hemodializze myofi pacientebis Suntis Trombozis 

gamokvleva. miRebul iqna ori jgufi: pirvel jgufSi pacientebi iRe bdnen 
placebos, meoreSi Ł aspirins (aspirini Trombozis warmoSobas xels 
uSlis). pirvel jguf Si 25 pacientidan 18-s ganuviTarda Suntis Trombozi, 
meore jgufSi Ł 19-dan 6-s. davadginoT, ramdenad efeqturia asp irinis ga m-
oyeneba. 

gamovTvaloT fardobiTi sixSireebi 72,0
25

18
1 ==*P ; 38,0

19

6
2 ==*P . gaer-

Tianebuli fardobiTi sixSire t o lia:  55,0
2519

186
=

+

+
=*P .  

 radgan 51811 >=*Pn , ( ) 571 11 >=- *Pn , 5622 >=*Pn  da ( ) 5131 22 >=- *Pn , amitom Z 

kriteriumis ga moyeneba SesaZlebelia (ix. §7.4). 
 

( ) ö
ö
÷

õ
æ
æ
ç

å
+-

ö
ö
÷

õ
æ
æ
ç

å
+--

=

**

**

21

21

21

11
1

11

2

1

nn
PP

nn
PP

Z 33,2

19

1

25

1
)55,01(55,0

05,032,072,0
=

ö
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õ
æ
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å
+-

--
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 stiudentis ganawilebis cxrilidan 96,1;05,0 =¤t . radgan 2,33 > 1,96, amitom 

nulovani hipoTeza uaryofilia, e.i. aspi ri nis gamoyeneba Trombis warm o-
Sobis winaaRmdeg efeq turia.  

 

 

 

 

11  korelaciuri analizi  

 

11.1 korelaciuri analizis arsi  

 

 praqtikul kvlevebSi Zalian xSirad saWiro xdeba or SemTxveviT 
sidides Soris damokidebulebis gamokvle va da Semdeg misi Sefaseba. ori 
sidi de erTmaneTis mimarT SeiZleba iyos funqcionalur an sxva saxis 
damokidebulebaSi, romelsac statistikurs uwodeben, an kidev erTmaneTis 
mimarT iyvnen damoukid ebelni.  

teqnikasa da sabunebismetyvelo mecnierebaSi saqme exeba X da Y 
cvladebs Soris funqcionalur dam oki debulebas, roca X-is yovel Ses a-
Zlo mniSvnelobas calsaxad Seesabameba  Y-is  mniSvneloba.  realur  
samyaroSi bunebis mrava li movlena mimdinareobs mravalricxovani faqt o-
rebis garemocvaSi, amitom kavSiri calsaxa aRar gamodis. aq SeiZleba 
laparaki mxolod statistikur kavSirze.  
 statistikuri kavSiri mdgomareobs imaSi, rom erTi SemTxveviTi 
sidide reagirebs meore SemTxveviTi sididis cvlilebaze. SemTxveviT 
sidideTa Soris amgvar damoki debulebas ewodeba korelacia (laTinuri 
sityva correlatio-dan, rac niSnavs Tana fardobas, kavSirs).  
 korelaciuri analizis ZiriTadi amocanaa SemTxveviT sidideTa Soris 
kavSiris gamovlena. korelaciuri analizis moTxovnebia: cvladebi unda 
iyvnen SemTxveviTi sidideebi da SemTxveviT sidideebs unda hqondeT erT o-
blivi normaluri ganawileba.  

or c vlads Soris wrfivi kavSiris dasadgenad saWiroa, gamov TvaloT 
korelaciis koeficienti, xolo arawrfivi kavSirisaTvis Ł korelaciuri 

fardoba h (ix. §13.5). korelaciis koeficienti, romelic rxy an Corr(X, Y) si m-

boloebiT aRiniSneba, ganyene buli ricxvia da icvleba    ï1 ¢ rxy ¢ 1 farg -

lebSi . Tu 0=xyr , maSin kavSiri X da Y SemTxveviT sidideebs Soris ar 

arsebobs. rac ufro Zlieria kavSiri SemTxveviT sidideebs Soris, miT 

ufro didia korelaciis koeficienti. Tu  1°=xyr , maSin cvladebs Sor is 

arsebobs funqcionaluri kavSiri.  
 dadebiTi anu pirdapiri wrfivi kavSiris dros, roca erTi cvl adis 
zrdisas izrd eba meore cvladic, korelaciis koeficients aqvs dadebiTi 
niSani da icvleba nulsa da erTs Soris. uaryofiTi, anu ukukavSiris dros, 
roca erTi cvla d is zrdisas meore mcirdeba, korelaciis koeficients 
gaaCnia uaryofiTi niSani da igi icvleba 0-sa da Ł1 Soris.  
 korelaciis koeficienti ar aris damokidebuli aTv lis we r tilsa da 
gazomvis e r Teulze, e.i. X da Y sidideebi SeiZleba ramdenjerme gavzardoT 
an Sevamcir oT, agreTve mivumatoT an gamovakloT raime ricxvi, amiT k o-
relaciis koeficientis sidide ar Seicvleba.  
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 roca rxy = 0, maSin X da Y SemTxveviTi sidideebi arakorelirebulia. 
arakorelirebis cneba ar unda avu rioT damoukideblobis cnebaSi. 
damoukidebeli sidideebi y ovelTvis arakorelirebulia, magram S ebrune -
buli mtkiceba arasworia. arakorelirebuli sidideebi Se iZleba d amokide -
buli iyvnen, Tanac funqcionalurad, Tumca es kavSiri ara wrfivia.  
 
 

 

 

11.2 korelaciis koeficientis gansazRvris  

parametruli meTodebi  

 

 pirsonis ko relaciis koeficienti. vTqvaT, X da Y SemTxveviTi 
sidideebia, romlebsac gaaCniaT erToblivi normaluri ganawileba da moc e-
mulia maTi amonarCevebi x x xn1 2, ,...,  da y y yn1 2, ,..., . maSin maT Soris wrfivi 
kavSiri SeiZleba aRiweros korelaciis ko eficientiT, romelic gamo i-
Tvleba Semdegi eqvivalenturi form ulebiT:  
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sadac, yx,  Ł saSualo ariTmetikulebia, sx,sy ï saSualo kva dratuli gad a-

xrebi, n ï amonarCevebis ganzomileba. rxy koeficients ewodeba k o relaciis 
empiriuli koeficienti an pi r sonis korelaciis koeficienti.  
 praqtikulad, korelaciis koeficienti Cveulebriv ucnobia. amona r-
Cevebis mixedviT Cven SegviZlia vipovoT misi werti lovani Sefaseba, ro m-
lis statistikuri Secdoma gamo iTvleba Semdegi form uliT:  

2

1 2

-

-
=e

n

rxy

r . 

e.i. korelaciis koeficienti Caiwereba Semdegnairad: rxyr e°  

imisaTvis, rom gamovarkvioT, imyofebian Tu ara SemT xveviTi sidideebi 
korelaciu r damokidebulobaSi, unda Semowmdes H0: rxy = 0 nulovani hip o-
Teza. amisaTvis saWiroa gamovTvaloT Semdegi st atistika:  

r

xyr
t
e

=   an  
21

2

xy

xy
r

n
rt

-

-
= , 

romelsac gaaCnia stiudentis ganawileba n=nï2 Tavisuflebis xaris xiT. 

stiudentis ganawi lebis cxrilidan a mniSvnelovnebis doniTa da n Tavis u-
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flebis xarisxiT moiZebneba na;t  kritikuli mniSvneloba. Tu na² ;tt , maSin 

nulovani hipoTeza uaryofilia, e.i. kavSiri X da Y cvladebs Soris sarwm u-
noa. Tu na< ;tt , maSin ara gvaqvs safuZveli nulovani hipoTezis ua r sayofad, 

e.i. kavSiri  X da Y cvladebs Soris ar arsebobs.  
 aRmoCnda, rom roca amonarCevis ganzomileba mcirea  (n < 30), korel a-
ciis koeficientis sidide, gamoTv lili (12.1) formulebiT, iZleva ge n-
eralur i erTobliobis korelaciis koeficientis Semcirebul mni Svnelobas. 

am SemTxvevaSi, sasurvelia rxy sididis koreqtireba 1
1

2 3

2

+
-

-

è

ê

é
é

ø
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ù
ù

r

n

xy
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 sididiT, 

romelzedac unda gamravldes gamoTvlili k o relaciis koeficienti, e.i.  
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n

r
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xy

xyxy . 

magaliTi. cxrilS i mocemulia 15 studentis simaRle (x) sm-Si da wona 
(y) kg-Si. pirsonis korelaciis koeficientiT davadginoT, ars ebobs Tu ara 
kavSiri am or sidides S o ris.  

 

#  xi yi 
2
ix  2

iy  xi yi 

1 1,65 72,9 2,72 5314,41 120,29 

2 1,71 48,4 2,92 2342,5 82,76 

3 1,82 66,3 3,31 4395,69 120,67 

4 1,65 64,1 2,72 4108,81 105,77 

5 1,83 62,7 3,35 3931,29 114,74 

6 1,80 76,0 3,24 5776,0 136,80 

7 1,83 72,8 3,35 5299,84 133,22 

8 1,66 50,6 2,76 2560,36 83,99 

9 1,73 52,3 2,99 2735,29 90,48 

10 1,84 68,6 3,39 4705,96 126,22 

11 1,68 52,6 2,82 2766,76 88,37 

12 1,64 72,8 2,69 5299,84 119,39 

13 1,70 61,6 2,89 3794,56 104,72 

14 1,74 66,8 3,03 4462,24 116,23 

15 1,72 56,5 2,96 3192,25 97,18 

S 26,0 945,0 45,14 60685,25 1640,83 

 
korelaciis koeficien ti tolia:  
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. 
Sesworebuli korelaciis koeficienti tolia:  
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SevamowmoT 033,0:0 =H  nulovani hipoTeza.  

             
2

1 2

-

-
=e

n

rxy

r  ;26,0
13

33,01 2

=
-

=      
r

xyr
t
e

= 27,1
26,0

33,0
== . 

stiudentis ganawilebis cxrilidan n = n ï 2 = 13   da a =0,05 mniS-
vnelobebisaTvis vRebulobT 77,113;05,0 =t . radgan 1,27 < 1,77, amitom n ulovani 

hipoTeza miiReba, e.i. kavSiri simaRlesa da  wonas Soris ar SeimCneva. k o-
relaciis koeficientis mniSvneloba Caiwereba Semde gnairad: 26,033,0 °=xyr . 

  
rogorc aRvniSneT, korelaciuri analizi gamo i yeneba im SemTxvevaSi, 

rodesac amonarCevebi normalurad arian ganawilebuli. maTematikuri 
statistik idan cnobilia, rom or cvlads Soris Zlieri statistikuri 
kavSiris dros (rxy > 0,5) korelaciis koeficientis ganawile ba mcire amona r-
Cevebis dros mniSvnelovnad gansxvavdeba normaluri sgan, rogorc es Semdeg 
naxazzea naCvenebi: 

 

 

 naxazze warmodgenilia n = 12 ganzomilebiani amo nar Cevebis empiriuli 
korelaciis koeficientebis ganawilebis mrudeebi generaluri parametris r 

= 0; 0,4 da  0,8 mniSvnelobebisTvis. rogorc naxazidan Cans, korelaciis 
koefici entis ganawilebas, rodesac misi sidide erTTan axloa, gaaCnia 
Zlieri  asimetria. amitom SerCeviTi korelaciis koeficienti, romlis 
sidide 0,5-ze metia da gamoTvlilia mcire amonarCeviT, ar iqneba ge n-
eraluri erTobliobis  korelaci is  koeficientis  zusti  Sefaseba. gai T-
valiswina ra es, r. fi Serma rxy sididis magivrad SemogvTava za Z sidide, 
romelic ase g amoiTvleba:  

xy

xy

xy

xy

r

r
Z

r

r
Z
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+
=

-

+
=

1

1
lg15129,1

1

1
ln

2

1
    an . 

Z sididis ganawileba TiTqmis ar icvleba, radgan igi naklebadaa 
damokidebuli amonarCevis moculobaze. aqve unda aRvniSnoT, rom Tu k o-

relaciis koeficienti icvleba    Ł1-dan +1-mde, Z sidide icvleba  Ł¤-dan 

+¤-mde da misi g anawileba swrafad uaxlovdeba normalurs.  
 H0: Z = 0 nulovani hipoTezis Sesamowmeblad, unda ga movTvaloT 

t Z n= -3  sidide, romelsac gaaCnia stiudentis ganawileba n = n ï 2 Tavis u-
flebis xarisxiT. roca na< ;tt , maSin nulovani hipoTeza miiReba, winaaRmdeg 

SemTxvevaSi igi uaryofili iqneba.  
 korelaciis koeficientis zusti SefasebisTvis anu statistikuri 
kavSiri rom iyos sarwmuno, Seg viZlia gamovTvaloT amonarCevis min i maluri 
ganzomileba form uliT:  
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n
t

Z
= +

2

2
3 , 

sadac, t sidide aiReba stiudentis ganawilebis cxrilidan    a = 0,01 da n = 

¤ sidideebisTvis.  
      

 korelaciis kerZo koeficienti . mravalganzomilebiani mXXX ,...,, 21  

sistemis dros, or parametrs Soris damokidebuleba SeiZleba warmoiSvas 
im mizeziTac, rom orive es parametri cotad Tu bevrad imyofebian sxva 
parametrTan an parametrebTan iseT Zlier damokidebulebaSi, rom es 
damokidebuleba iwvevdes mocemul parametrebs Soris kavSirs, roca 
realurad es kavSiri SeiZleba arc ki arsebobdes an ar iwvevde s kavSirs, 
roca realurad es kavSiri arsebobs.  
 imisaTvis, rom gamovricxoT sxva parametrebis gavlena, SemoaqvT k o-
relaciis kerZo koeficientis cneba, romlis gansazRvrisaTvis winaswar 
unda ganisazRvros k o relaciuri matrica:  
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221

112

mm

m

m

rr

rr

rr

R ,  

romlis elem entebs pirsonis korelaciis koeficientebi warmoadgenen. zo g-
adi saxiT korelaciis kerZo koef i cienti gamoiTvleba formuliT:  

jjii

ij

pij
RR

R
r -=Ö ),...,2,1( , 

sadac, Rij ï korelaciuri matricis r ij elementis algebr uli damatebaa; Rii, Rjj 

ï Sesabamisad r ii, rjj elementebis  alg ebruli damatebebia.  
kerZod, Tu mocemulia sami X, Y da Z SemTxveviTi sididis amona r-

Cevebi, maSin korelaciis kerZo koeficientebi gamoiTvleba Semdegi form u-
lebiT:  

r
r r r

r r
xy z

xy xz yz

xz yz

( )

( )( )
=

-

- -1 12 2
; 

r
r r r

r r
xz y

xz xy zy

xy zy

( )

( )( )
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-

- -1 12 2
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r
r r r

r r
yz x

yz yx zx

yx zx

( )

( )( )
=

-

- -1 12 2
. 

korelaciis kerZo koeficienti icvleba Ł1-dan +1-mde da misi sarwm u-
noeba fasdeba iseve, rogorc pirsonis korel aciis koeficientis dros.  
      

magaliTi. mocemuli korelaciuri matricisaTvis (n =10) 

R=

è

ê

é
é
é

ø
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ù
ù
ù

1 0865 0853

1 0 950

1

, ,

, . 

gamovTvaloT korelaciis kerZo koeficientebi. e.i. gvaqvs: rxy = 0,865,  rxz = 

0,853 da ryz = 0,950, maSin  miviRebT:  



 

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï 

˪. ˽˹˧˦˲˪ˮ˾˫ˮ˰ˮ.  ˧ ˮ˳˷˸˦˸ˮ˷˸ˮ˯˦ 

 

86 

r
r r r

r r
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xy xz yz

xz yz
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yvelaze maRali korelaciis koef icienti aRmoCnda ryz(x). SevamowmoT nul o-
vani hipoTeza H0 : 0,809 = 0. amisaTvis gamovTva loT stastistika  

21
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r

n
rt

-

-
= 8210 ;05,0 ;89,315,23809,0
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210
809,0

2
=-====
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= na . 

stiudentis ganawilebis cxrilidan t0 058 186, ; ,= . radgan 3,89>1,86, amitom n u-

lovani hipoTeza u aryofilia, e.i. kavSiri y da  z cvladebs Soris  sarwmunoa, 
xolo x da y da x da z cvladebs Soris  Ł naklebad sarwm uno. marTlac,  

21

2

xy

xy
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n
rt
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-
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335,01
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335,0

2
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=  

  
mravlobiTi korelaciis koeficienti. praqtikaSi xSirad sainteresoa 

Sefasdes erTi para metris kavSiri sxva danarCen param etrebTan. es SeiZleba 
gakeTdes korelaciis mravlobiTi koeficientis saSualebiT, rome lic 
gamoiT vleba Semdegi formuliT:  

 
jj

pj
R

R
r

||
1),...,2,1( -=Ö , 

sadac, |R| Łkorelaciuri matricis determinantia, Rjj Ł korelaciuri 
matricis r jj elementis algebru li damateba.  

korelaciis mravlobiTi koeficienti dadebiTi si didea da icvleba 
nulsa da erTs Soris. misi sarwmunoebis SefasebisTvis ganvixiloT 
H0: r j pÖ1 2, ,..., = 0 nulovani hipoTe za. amisaTvis saWiroa gamoiTvalos Semdegi 

statistik a: 

 ,
)1(

)1(
2

),...,2,1(

2

),...,2,1(

pr

pnr
F

pj

pj

Ö

Ö

-

--
=  

sadac n amonarCevis danzomilebaa. F sidides gaaCnia fiSeris g anawileba  

p=1n  da 12 --= pnn  Tavisuflebis xarisxe biT. Tu 
21,; nna²FF , maSin, nulovani 

hipoTeza ua r yofilia alternatiulis sas argeblod, xolo Tu  
21,; nna<FF , 

maSin nulovani hipoTeza miiReba.  
 mravlobiTi korelaciis kerZo martiv SemTxvevas warmoadgens 
damokidebuleba sam X,Y,Z cvlads Soris. maSin kavSiri, mag. X-sa da danarCen 
or Y da Z cvladebs Soris ganisaz Rvreba formu liT:  
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sadac, rxy , rxz  da ryz  pirsonis korelaciis koeficie ntebia.  

  

magaliTi. zemoT ganxiluli magaliTisTvis gv eqneba: 
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radgan 11,06 > 4,729, amitom kavSiri X-sa da danarCen Y da Z cvladebs Soris 
sarwmunoa. 

 

 

 

 

11.3 korelaciis koeficientis gansazRvris  

araparametruli meTodebi  

 

 praqtikaSi xSirad amonarCevis ganawilebis kanon i uc nobia an ga n-
sxvavdeba normalurisgan. am SemTxvevaSi para metruli meTodebis gam o yeneba 
SeuZlebelia. garda amisa, Tu monacemebi Tvisebrivi xas i aTisaa, maSin maT 
Soris kavSiris dadgena parametruli meTodebiT SeuZlebelia. ga nvixiloT 
or cvlads Soris kavSiri s dadgenis is araparametruli meTodebi, ro m-
lebic ufro xSirad ga moiyeneba praqtikul kvlevebSi.  
  

spirmenis rangobriv i korelaciis koeficienti. zog jer gvxvdeba iseTi 
SemTxvevebi, roca parametrebi raodenobriv Sefasebebs ar eqvemdebareb ian . 
magaliTad, vTqvaT, s aWiroa SevafasoT Tanafardoba moswavleTa  jgufis 
musikalur da maTematikur niWs Soris. am SemTxvevaSi `niWis done~ aris 
cvladi sidide im azriT, rom igi icvleba erTi individum i dan meoremde. 
misi gazomva SesaZlebelia, Tu yovel moswavles davuwerT niSans. magram  
aseT meTods gaaCnia ara o bieqturoba, radgan sxvadasxva gamomcdels erTi 
da igive moswavle SeuZlia sxvadasxvanairad Seafasos. subieqturobis el e-
menti SeiZleba g amoiricxos, Tu moswavleebi ranJirebulni iqnebian niWis 
donis mixedviT da yovel maTgans mivan i WebT r angs. 
 rangebs Soris korelacia ufro zustad asaxavs Tanafardobas 
musikalur da maTematikur niWs Soris. erT -erT  yvelaze  ufro 
gavrcelebul maCvenebels warmoadgens spirmenis rang obriv i korelaciis 
koeficienti, romelic amonarCevebis damoukidleblad ranJirebis Sem deg 
ganisazRvreba Semdegnairad:  
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sadac, d aris X da Y SeuRlebul mniSvnelobaTa rangebs Soris sxvaoba, e.i. 
d R Ri x yi i
= - . n Ł amonarCevis moc ulobaa. Tu rangebs Soris sxvaoba  di = 0,  i = 

1,2,...,n ,  maSin  rs = 1. 
 rodesa c rangul mwkrivSi gvxvdeba erTnairi sididis rangebi, maSin 
spirmenis rang obriv i korelaciis koeficienti, mizanSewonilia, gamo i-
Tvalos Semdegi fo r muliT:  

r

d

n n T T
s

i

i

n

x y

= -
- - +

=

ä
1

6
2

1

3( ) ( )
, 

sadac,  

T t t T t tx x x y y y= - = -ä ä
1

2

1

2

3 3( ); ( );   

tx  da ty warmoadgenen erTnairi rangebis wevrTa ra oden o bebs.  
spirmenis rang obriv i korelaciis sarwmunoeba mowmdeba iseve, rogorc 

pirsonis korelaciis koeficientisa. rang obriv i korelaciis koeficienti 

icvleba Ł1¢ rs ¢ 1 da is Ziri Tadad gamoiyeneba im SemTxvevebSi, roca 
saWiroa swrafad Sefasdes parametrebs S oris kavSiri, Tu parametrebis 
ranJireba SesaZlebelia da am parametrebs ar gaaCniaT normaluri 
ganawileba.  

magaliTi. mocemulia 8 studentis Sefasebebi maTe matikasa ( x) da ucxo 
enaSi (y). gvainteresebs, arsebobs Tu ara kavSiri maTematikasa da ucxo enas 
moswrebas Soris. Sevadg i noT Semdegi cxrili:  

 

#  x y Rx Ry d d 
2
 

1 5 4 1 2 ï 1 1 

2 4 2 3 7 ï 4 16 

3 4 5 3 1 2 4 

4 4 3 3 4 ï 1 1 

5 3 2 5,5 7 ï 1,5 2,25 

6 3 3 5,5 4 1,5 2,25 

7 2 2 7,5 7 0,5 0,25 

8 2 3 7,5 4 3,5 12,25 

 

18)]22()22()33[(
2

1
  ;39
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1

3332 =-+-+-==ä
=i

xi Td ;        [ ] 24)33()33(
2

1 33 =-+-=yT ; 

. r

d

n n T T
s

i

i

n

x y

= -
- - +

=

ä
1

6
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1

3( ) ( )
.49,0

)2418()88(
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1
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=
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Ö
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=
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=
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n
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015,26;05,0 =t . radgan , 015,238,1 < , amitom maTematikasa da ucxo enas moswrebas 

Soris kavSiri ar arsebobs.  
  

asociaciis koeficienti. o ri A da B Tvisebriv maCvenebels Soris 
damokidebuleba SeiZleba ganisazRvros asociaciis koeficientiT anu 
tetraqonuli kavSiris maCvenebliT. Tu mocemulia (2x2) rigis cxrili, r o-

melic Sevsebulia A da B maCveneblebis arsebobis an ararsebobis ( )BA,  sa-
fuZvelze, maSin asociaciis koeficienti ganisazRvreba fo r muliT:  

r
ad bc n

a b c d a c b d
A =

- -

+ + + +

05,

( )( )( )( )
, 

 B B   

A a b a+b 

A  c d c+d 

 a+c b+d n 

 
sadac, a, b, c, d  ï  (2x2) cxrilis ujredebSi moxvedris raodenobebia 
(sixSire ebia), n= a+ b+ c+ d.  

asociaciis rA koeficientsi icvleba Ł1 ¢ rA ¢ 1 SualedSi da c
2 krit e-

riumTan arsebobs Semdegi d amokidebuleba:  

n
rA

2c
= . 

 asociaciis koeficientis sarwmunoeba ganisazRvreba H0 : rA = 0 nulovani 

hipoTezis SemowmebiT. n ulov ani hipoTe za uaryofili iqneba, roca 2

;

2

nac²Arn . 

winaaRmdeg SemTxvevaSi,  igi miiReba. 2
;nac  kritikuli wertili a mniSvnelo v-

nebis doniTa da n = 1 Tavisuflebis xarisxiT aiReba c
2 ganawilebis cxr i-

lidan.  
 rA koeficientis sarwmu noeba SeiZleba Semowmdes agreTve stiudentis 
kriteriumiT, iseve rogorc pirsonis korelaciis koef i cientis dros.  

magaliTi. saWiroa davadginoT, arsebobs Tu ara kavSiri qoleris 
sawinaaRmdego acrasa da qoleriT daavadebas Soris. monacemebi moyv anilia 
Semdeg cxrilS i:  

 

 ar daava d nen daavadnen sul  

acriT  276 3 279 

acris g areSe  473 86 559 

jami  749 89 838 

 

r
ad bc n

a b c d a c b d
A =

- -

+ + + +

05,

( )( )( )( )
215,0

31,101963

21898

89749559279

8385,0473386276
==

ÖÖÖ

Ö-Ö-Ö
= / 

84,32

1;05,0 =c  

radgan 838 Ö (0,215)
2
 = 38,74 >3,84, amitom kavSiri qoleris saw i naaRmdego 

acrasa da qoleriT  daavadebas Soris sarwm unoa. 
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urTierTSeuRlebulobis koeficienti. Tu Tviseb riv parametrTa 
raodenoba orze metia, maSin gamoiyeneba urTierTSeuRlebulobis koef i-
cienti anu, rogorc mas uwodeben, poliqoriuli kavSiris maCvenebeli, r o-
melic pirsonma SemogvTavaza da C uprovma gaukeTa modern i zacia:  

( )( )111

2

2

2

--

j
=

+j

j
=

yx nn
k , 

sadac, 1
1

2

2 -
ö
ö

÷

õ

æ
æ

ç

å
=j ä

=

m

i yx

xy

mm

m
 ewodeba pirsonis kontingenciis koe ficienti; mxy  Ł 

cxrilis ujredebis sixSirea; xm , ym  Ł cxrilis striqo nebisa da svetebis 

sixSireebis ja mi; xn , yn Łcxrilis striqonebsa da svetebSi jgufebis raod e-

noba. 
 urTierTSeuRlebulobis koeficienti icvleba nuli dan erTamde. n u-
lovani hipoTeza H k0 0: =  uaryofili iqneba, Tu  

2
;

22
nac²j=c n , 

sadac, n amonarCevis moculobaa, ( )( )11 --=n yx nn . 

 

magaliTi. Seiswavles damokidebuleba Tmis fersa da Tvalis fers 
Soris. mon acemebi moyvanilia Semdeg cxrilSi:  

 

Tvalis  
feri  

Tmis feri  
sul  

qera  wblisferi  wiTuri  

cisferi  170 80 5 255 

nacrisferi  70 152 8 230 

Taf lisferi  68 340 7 415 

sul  308 572 20 900 

 

+
Ö

+
Ö

+
Ö

+
Ö

+
Ö

+
Ö

=j
20230

8

572230

152

308230

70

20255

5

572255

80

308255

170 222222
2

205,01205,11
20415

7

308415

340

308415

68 222

=-=-
Ö

+
Ö

+
Ö

+ ; 

                          =
+

=
12

2

j

j
k ;4)13)(13(  ;28,13  ;226,0

)13)(13(

205,0 2

4;01,0 =--===
--

nc  

                          5,184205,09002 =Ö=c . 

radg an 184,5 > 13,28, amitom nulovani hipoTeza uar yofilia, e.i. 
damokidebuleba Tmis fersa da Tvalis fers Soris sarwmunoa.  

 
 

 

11.4 konkordaciis koeficienti  

 

 praqtikaSi xSirad iqmneba iseTi situacia, rodesac saWiro xdeba 
eqspertTa jgufis gamoyeneba ama Tu im s akiTxis gadasaWrelad (konsil i-
umis mowveva diagnozis dasasmelad, sxvadasxva normativebis dadgena, 
preparatebis Sefaseba da sxv.). aqedan gamomdinare, sasurvelia d avadginoT, 
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ramdenad emTxveva eqspertTa azri erTi da imave sakiTxis ganxilvas. Tu 
gvyavs mxolod ori eqsperti, maSin Tanxmobis zomad SegviZlia miviRoT 
spirmenis rang obriv i korelaciis koeficientis sidide. magram rodesac 
eqspertTa raodenoba didia, maSin spirmenis rang obrivi  korelaciis koef i-
cientis gamoye neba mizanSewonili ar aris.  
 davuSvaT, gvaqvs obi eqtebis n raodenoba da gvyavs m eqsperti, ro m-
lebic afaseben am obieqtebs da axdenen maT ranJirebas (ukeTesidan uar e-
sisken). ranJirebis Sedegad viRebT aseT cxrils:  

 
obieqti  

 
eqsper ti  

 

1 

 

2 

 

3 ... 
 

n 

1 x11 x12 x13 ... x n1  

2 x21 x22  x23  ... x n2  

4 4 4 4 4 4 

j x j1 x j 2  x j 3  ... x jn  

4 4 4 4 4 4 

m xm1  xm2  xm3  ... xmn  

 
 eqspertTa YTanxmobis zomis dasadgenad, SegviZlia gamoviyenoT ke n-
delis mier SemoTavazebuli Tanxmobis anu konkordaciis koe f i cienti W, 
romelic ase ganisazRvreba:  

)(

12

32

1

2

nnm

S

W

n

i

i

-
=

ä
=

, 

sadac, S aris sxvaoba obieqtebis rangebis jamsa da rangebis saerTo saS u-
alo ariTm etikuls Soris, e.i.  

nixRRRS
m

k

kiiii ,...,2,1,,
1

==-= ä
=

   . 

Tu eqspertebis ranJirebul mwkrivSi gvxvdeba erTi da igive rangis 
mniSvneloba (es is SemTxvevaa, roca eqsperti ver aniWebs upiratesobas), 
maSin konkordaciis koeficienti gamoiTvleba Semdegi formuliT:  

( ) ä

ä

=

=

--

=
m

j

j

n

i

i

Tmnnm

S

W

1

32

1

2

12

1
, 

sadac, ( )T t tj j j

j

= -ä
1

12

3 , tj Ł j-ur mwkrivSi erTnairi rangebis raodenobaa.  

zogadad, 0 ¢ W ¢ 1. Tu eqspertTa Sefasebebi erTma neTs mTlianad 
emTxveva, maSin W = 1, xolo Tu maTi az rebi mkveTrad gansxvavdebian erTm a-
neTisgan, maSin W = 0. 

 konkordaciis koeficientis sarwmunoebis dasad genad unda Sev amowmoT 
H W0 0: =  nulovani hipoTeza. as eTi nulovani hipoTezis Ses amowmeblad unda 
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gamovTvaloT Semdegi statistika: )1(2 -=c nWm , rome l sac gaaCnia c2 gana-

wileba n = n ï 1 Tavisuflebis xarisxiT.  

 Tu c2 
< 2

;nac , maSin nulovani hipoTeza miiReba, e.i. eqspertTa azrebi 

gansxvavdebian erTmaneTisagan, xolo roca c
2 
² 2

;nac , maSin eqspertTa a z rebi 

erTmaneTs emTxveva. 
 

magaliTi.     6 eqsperti afasebs 4 farmacevtuli firmis mier ga m-
oSvebul preparats. Sedegebi moyvanilia Se mdeg cxrilSi:  

firmebi  
 

eqsper tebi  

 

1 

 

2 

 

3 

 

4 

 
sul  

1 1 3 2 4  

2 2 1 4 3  

3 1 3 2 4  

4 3 2 1 4  

5 1 2 4 3  

6 2 3 1 4  

R 10 14 14 22 60 

S ï5 ï1 1 7  

S 
2
 25 1 1 49 76 

( )
42,0

4436

7612

)(

12

;15
4

60
332

1

2

=
-

Ö
=

-
====
ä
=

nnm

S

W
n

R
R

n

i

i

 

 

.07,11;56,73642,0 5;05,0

2 ==ÖÖ= cc
.  

radgan 7,56 < 11,07, amitom nulovani hipoTeza miiReba, e.i. eqspertTa a z re bi 
gansxvavdeba erTmaneTisgan.  

 

 

 

 

 

 

12 regresiuli analizis safuZvlebi  

 

 

12.1 regresiuli analizis arsi  

 

 regresiul analizSi ganixileba kavSiri erT damo kidebul y cvladsa 
da erT an ramdenime damoukidebel x1,x2,...,xn cvladebs Soris, romlebic u r-
TierTdamouki debeli unda iyvnen. es kavSiri, korelac i uri analizisagan 
gansxvavebiT, warmodgenilia regresiis ga ntolebis ),...,,(Ĕ

21 nxxxfy=  saxiT, 

romelic akavSirebs damokidebul cvlads damoukidebel cvladebTan. 
damoukidebel cvladebs zogjer prediqtorebs an regresorebs  uwod eben. 




