
saqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universitetisaqarTvelos teqnikuri universiteti    

    
    

T. ServaSiZe, z. qvaTaZe, a. T. ServaSiZe, z. qvaTaZe, a. T. ServaSiZe, z. qvaTaZe, a. T. ServaSiZe, z. qvaTaZe, a. kirTaZe, g. fanculaiakirTaZe, g. fanculaiakirTaZe, g. fanculaiakirTaZe, g. fanculaia    

    
 
 

 

maTematikuri statistika biznessa maTematikuri statistika biznessa maTematikuri statistika biznessa maTematikuri statistika biznessa 

da ekonomikaSida ekonomikaSida ekonomikaSida ekonomikaSi    
    

 

    

 

 

 

 

 

 

 
        damtkicebulia saxelmZRvanelod damtkicebulia saxelmZRvanelod damtkicebulia saxelmZRvanelod damtkicebulia saxelmZRvanelod     

        stustustustu----s saredaqcios saredaqcios saredaqcios saredaqcio----sagamomcemlo sagamomcemlo sagamomcemlo sagamomcemlo     

                                                                                                                        sabWos misabWos misabWos misabWos mier.  . er.  . er.  . er.  . .2014.2014.2014.2014, oqmi #, oqmi #, oqmi #, oqmi #        
 
 
 
 

 

Tbilisi  

2014 



 2

 
 
 
 
 
 
 
 
 
 
 
 
recenzentebi:  

 
 
 

 

 

 

 

 

 

 

 

 
 

  sagamomcemlo saxli `teqnikuri universiteti~, 2014 
ISBN  
http://www.gtu.ge/publishinghouse/ 

yvela ufleba daculia. am wignis nebismieri nawilis (teqsti, foto, ilustracia Tu 

sxva) gamoyeneba arc erTi formiTa da saSualebiT (eleqtronuli Tu meqanikuri), ar 

SeiZleba gamomcemlis werilobiTi nebarTvis gareSe.  

 

saavtoro uflebebis darRveva isjeba kanoniT. 

 
 

    

Verba voland 

scripta manent 

 



 3

sarCevisarCevisarCevisarCevi    

 
winasityvaoba ........................................................................................   5 
Sesavali .......................................................................................................   6 
albaTobis Teoriis da maTematikuri  

statistikis sagani ..........................................................................   7 
I Tavi. aRweriTi statistika 

$ 1. maxasiaTeblebi da maTi tipebi .....................................   12 
$ 2. monacemebi, maTi gazomvis doneebi da   
    miRebis meTodebi .........................................................................   13 
$ 3. populacia, SerCeva, SerCevis meTodebi ...............   18 
$ 4. variaciuli mwkrivi. wertilovani da  
    meseruli diagramebi, poligoni ..................................   24 
$ 5. uwyveti tipis monacemebi. sixSireTa  
    intervaluri ganawileba. histograma .....................   30 
§ 6. foTlebiani Reroebis msgavsi diagrama .............   39 
§ 7. intervaluri monacemebis diskretizireba  
    da diskretuli monacemebis intervalebad  
    dayofa .....................................................................................................   44 
§ 8. Tvisebrivi monacemebis ganawilebis cxrili.   52 
§ 9. Tvisebrivi monacemebis grafikuli  
    warmodgenis meTodebi. marTkuTxedebiani da  
    wriuli diagramebi ....................................................................   56 
§ 10. SerCevis ricxviTi maxasiaTeblebi. 
     SerCeviTi saSualoDda SerCeviTi dispersia ....64 
$ 11. ganawilebaTa tipebi ...............................................................   74 
$ 12. mediana. moda ..................................................................................   78 
$ 13. procentilebi, kvartilebi da decilebi .........   82 
$ 14. monacemTa simravlis kidev erTi grafikuli  
     warmodgena, boqsploti ......................................................   88 
$ 15. SerCevis saSualebiT populaciis 
     intervaluri sazRvrebis dadgena ...........................   95 
II Tavi. albaTobis Teoria 

$ 16. cda, xdomiloba, elementarul  
     xdomilobaTa sivrce .......................................................... 100 
$ 17. jamisa da namravlis albaToba .................................   115 
$ 18. klasikuri sqema. albaTobis klasikuri  



 4

     gansazRvreba .............................................................................  121 
$ 19. geometriuli albaToba ...................................................  128 
$ 20. pirobiTi albaToba. xdomilobaTa namravlis  
     albaToba. xdomilobaTa damoukidebloba ..... .  139 
$ 21. xdomilobaTa sruli jgufi. sruli 
     albaTobisa da baiesis formulebi ....................... .  148 
$ 22. SemTxveviTi sidide. ganawileba da  
     ganawilebis funqcia ...............................................................  158 
$ 23. SemTxveviTi sididis ricxviTi maxasiaTeb- 
     lebi.maTematikuri lodini da dispersia ........ .  166 
$ 24. zogierTi diskretuli ganawileba ........................ .  174 
$ 25. absoluturad uwyveti tipis zogierTi 
     ganawileba .................................................................................... .  179 
$ 26. SemTxveviT sidideTa jamebis krebadobis  
      sakiTxebi. did ricxvTa kanoni ..................................  185 
III Tavi. statistikuri daskvnebis Teoria ................. 187 
$ 27. SefasebaTa Teoriis elementebi. 
      wertilovani Sefasebebi ...................................................  191 
$ 28. intervaluri Sefasebebi. ndobis  
     intervali ......................................................................................... .  198 
$ 29. ndobis intervalis ageba normalurad 
     ganawilebuli populaciis ucnobi  
      saSualosaTvis .......................................................................... .  200 
$ 30. amocanis zogadi dasma statistikuri  
     hipoTezebis Sesaxeb ................................................................ .  207 
$ 31. martivi hipoTezis Semowmeba normaluri  
     populaciis saSualos Sesaxeb ................................... .  214 
$ 32. rTuli hipoTezis Semowmeba normaluri  
     populaciis saSualos Sesaxeb ................................... .  224 
danarTi ....................................................................................................  237 
literatura .............................................................................................. .  242 
sagnobrivi saZiebeli ......................................................................... .  244 

    

    

    

    

    



 5

winasityvaobawinasityvaobawinasityvaobawinasityvaoba    

    
wigni gankuTvnilia umaRlesi saswavleblebis baka-

lavriatisa da magistraturis swavlebis studente-
bisaTvis. moyvanili masalis martivi eniT gadmocema 
saSualebas iZleva nebismieri dainteresebuli mkiTx-
veli gaecnos albaTobis Teoriisa da maTematikuri 
statistikis ZiriTad sakiTxebs. 

wigns safuZvlad daedo leqciaTa kursebi, romlebic 
avtorTa mier sxvadasxva dros ikiTxeboda Tavdacvis 
erovnul akademiaSi (2003-2005), stu-s satransporto da 
meqanika-manqanaTmSeneblobis fakultetis menejmentis 
specialobaze (1998-2005), ekonomikuri informatikis 
specialobaze (2000-2006), iv. javaxiSvilis saxelobis 
Tbilisis saxelmwifo universitetis soxumis 
filialis ekonomikur fakultetze (2000-2006), ilias 
saxelmwifo universitetSi (2010-2011). 

wignSi ganxilulia sxvadasxva ekonomikur amoca-
nebSi da marketinguli kvlevis martivi sakiTxebis 
gadaWraSi albaTuri modelebisa da statistikuri 
Sefasebis Teoriis elementebis gamoyenebis SesaZleb-
lobebi.  

avtorebi Seecadnen rTuli maTematikuri damtkice-
bebis gareSe moeyvanaT saWiro faqtebi. maT aqcenti 
gaakeTes imaze, rom wigniT sargebloba SeeZloT ara 
mxolod studentebs da im pirebs, romelTac  
praqtikuli amocanebis gadaWrisas sWirdebaT 
albaTobis Teoriisa da maTematikuri statistikis 
meTodebis gamoyeneba, aramed saSualo skolis 
damamTavrebeli klasebis moswavleebsac. 
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SesavaliSesavaliSesavaliSesavali    

albaTobis Teoria, rogorc mecniereba, aRmocenda 
XVII saukunis Sua periodSi. Tavdapirvelad igi 
dakavSirebuli iyo azartuli TamaSebis analizTan 
(romelic im dros Zalian gavrcelebuli iyo mTel 
evropaSi) da sadazRvevo saqmesTan, romelmac farTo 
gamoyeneba hpova sazRvao vaWrobis ganviTarebis 
saqmeSi. istoriam Semogvinaxa erT-erTi azartuli 
moTamaSis didgvarovan Sevalie de meres saxeli. igi 
TamaSis dros akvirdeboda sxvadasxva kanonzomiere-
bebs da rodesac maT axsnas ver axerxebda, mimarTavda 
Tavis megobars, cnobil mecniers blez paskals. 
cnobilia, magaliTad, misi erT-erTi kiTxvis Sinaarsi: 
ra ufro mosalodnelia, is rom 4 kamaTlis 
erTdroulad gagorebisas erTze mainc mova cifri 6, 
Tu is, rom ori kamaTlis erTdroulad 24-jer 
gagorebisas erTxel mainc mova eqvsianebis wyvili. 

TamaSebTan dakavSirebulma  sakiTxebma, romlebic 
ver ixsneboda maSin arsebuli maTematikuri 
modelebis saSualebiT, mecnierebi miiyvana axali 
ideebisa da cnebebis Semotanamde. es cnebebi 
pirvelad gvxvdeba cnobili maTematikosebis: p. 
fermas, b. paskalis, i. bernulis da sxvaTa 
naSromebSi. 

albaTobis Teoriis pirvel saxelmZRvanelos 
warmoadgenda q. hiugensis (1629-1695) naSromi 
`azartul TamaSebSi daangariSebis Sesaxeb~, romelic 
1657 wels gamovida. masSi pirvelad aris mocemuli 
maTematikuri lodinis cneba. SemdgomSi es termini   
i. bernulim (1654-1705) Seitana Tavis cnobil wignSi 
`varaudTa xelovneba~, romelSic man daamtkica 
albaTobis Teoriis pirveli zRvariTi Teorema.  

albaTobis Teoriis ganviTarebaSi gansakuTrebuli 
roli iTamaSes laplasis, gausis da puasonis, xolo 
SemdgomSi rusi mecnierebis p. CebiSevis, a. markovis 
da a. liapunovis Sromebma. XX saukunis 30-ian wlebSi 
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ki a. kolmogorovma mogvca albaTobis Teoriis 
mkacri aqsiomatikuri dafuZneba. 

 
 
 

albaTobis Teoriis da maTematikurialbaTobis Teoriis da maTematikurialbaTobis Teoriis da maTematikurialbaTobis Teoriis da maTematikuri 
statistikis saganistatistikis saganistatistikis saganistatistikis sagani    

 
bunebaSi arsebobs ori tipis movlenebi: 

araSemTxveviTi anu deterministuli da SemTxveviTi 
anu stoqasturi. maTi erTmaneTisagan gasarCevad 
ganvixiloT magaliTebi. davuSvaT, sxeuli moZraobs  
sinaTlis siCqareze naklebi mudmivi V siCqariT. 

nebismieri ∆t drois gasvlis Semdeg calsaxad 
SegviZlia ganvsazRvroT sxeulis mier ganvlili 
manZili tVS ∆⋅=  formulis gamoyenebiT. movlenebs, 
romelTa `yofaqcevis~  prognozireba calsaxadaa 
SesaZlebeli, ewodebaT deterministuli. maT 
Sesaswavlad saWiroa deterministuli modelis 
Sedgena (magaliTad, moyvanili moZraobis maTema-
tikuri aRwera misi deterministuli modelia).    

axla ganvixiloT  magaliTi kvanturi meqanikidan.    
 
 

 
 
  
 
 
 
 

nils boris planetaruli modelis farglebSi 
ganvixiloT atomgulis irgvliv eleqtronul Sreebze 
moZravi eleqtroni. davuSvaT, sawyis momentSi is 
meore eleqtronul Srezea. ismis kiTxva: ra mdebareoba 

eqneba mas ∆t drois gasvlis Semdeg? am kiTxvaze 
pasuxs iZleva Sredingeris gantoleba, romlis 

+ 
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amonaxsnic garkveul warmodgenas gvaZlevs eleqtro-

nis moZraobaze ∆t drois Semdeg. Tumca gansxvaveba 
wina ganxilul magaliTTan SedarebiT isaa, rom 
Sredingeris gantolebis amonaxsni aracalsaxaa. is 
SeiZleba iyos, magaliTad, aseTi: 10% SansiT (mosa-
lodneli albaTobiT) eleqtroni aRmoCndeba pirvel 
Sreze, 40% SansiT mesameze, 30% SansiT darCeba imave 
Sreze, xolo 20% SansiT saerTod `gaqreba~. 
movlenebs, romelTa evoluciis prognozireba 
calsaxad SeuZlebelia, ewodebaT SemTxveviTi anu 
stoqasturi movlenebi. 

albaTobis Teoria Seiswavlis SemTxveviTi movle-
nebis (eqsperimentebis) maTematikur modelebs da maT 
farglebSi akeTebs daskvnebs am movlenebTan 
dakavSirebuli sxvadasxva gamonaTqvamebis Sesaxeb. 

maTematikuri statistika arsebiTad iyenebs alba-
Tobis Teoriis meTodebs da cnebebs, magram 
miuxedavad amisa igi gamoyofilia, rogorc 
damoukidebeli maTematikuri dargi.Ees ganpirobebu-
lia imiT, rom maTematikuri statistikis amocanebi 
garkveuli azriT albaTobis Teoriis amocanebis 
Sebrunebulia. kerZod, albaTobis TeoriaSi 
mocemulad iTvleba SemTxveviTi movlenis modeli da 
mis safuZvelze keTdeba daskvna am movlenis realuri 
mimdinareobis Sesaxeb. maTematikur statistikaSi ki 
akvirdebian raime movlenis moxdenebs (anu konkretul 
realizaciebs), maT kanonzomierebebs da maTgan 
`xelovnurad~ qmnian garkveul albaTur models, 
romlis farglebSic akeTeben daskvnebs am movlenis 
irgvliv sxvadasxva gamonaTqvamebisa da prognozebis 
Sesaxeb. 

ganvixiloT martivi magaliTi albaTobis Teoriidan. 
davuSvaT, vatarebT Semdeg cdas: vagorebT erT cal 
Cveulebriv kamaTels. maSin CvenTvis albaTuri 
modeli ukve cnobilia. kerZod, sanam gavagorebdeT 
kamaTels viciT, rom mosalodneli Sedegi SeiZleba 
iyos nebismieri naturaluri ricxvi 1-dan 6-is 
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CaTvliT da Tanac tolSesaZleblad. Tu mosalod-

neli Sedegebis simravles aRvniSnavT Ω simboloTi 
gveqneba }6,5,4,3,2,1{=Ω .Aaxla ganvixiloT gamonaTqvami 

am cdis Sesaxeb (anu am movlenis Sesaxeb): `movida 4-ze 
meti ricxvi~. es gamonaTqvami aRvniSnoTAA asoTi. 
cxadia, A ganxorcieldeba im dros, roca mova ricxvi 
5 an 6, amitom A gavaigivoT simravlesTan {5;   6} . 

amiT albaTuri modeli ukve Camoyalibebulia da 
Cven martivad SegviZlia davaskvnaT, rom A-s moxdenis 
albaToba, anu Sansi aris  

3

1

6

2
)( ==AP . 

amiT modelis farglebSi cdis (kamaTlis gagore-
bis) Sesaxeb A gamonaTqvamis (4-ze meti ricxvis 
mosvlis) moxdenis Sansi anu `albaToba~ gamoTvlilia. 

axla ganvixiloT aseve martivi magaliTi stati-
stikidan da davinaxavT, rom garkveulwilad `Sebru-
nebul~ amocanas vixilavT. davuSvaT, vakvirdebiT 
raime B movlenas da gvaqvs dakvirvebaTa Canaweri 
(sxvadasxva drois momentebSi)  

0, 0, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 0, 1, 
sadac 1 aRniSnavs im dakvirvebebs, rodesac B moxda, 
xolo 0 _ rodesac B ar moxda. 
gvainteresebsBSemdgomSi B-s moxdenis Sansi. vinaidan 
16 dakvirvebaSi B moxda 7-jer, martivad SegviZlia 
davaskvnaT, rom misi moxdenis `Sansi~, anu albaToba, 
fasdeba B-s fardobiTi sixSiriT am cdebSi, romelic 

tolia 
16

7
-is. radgan 

2

1

16

7
< , amitom ufro 

mosalodnelia vifiqroT, rom B ar moxdeba, vidre is, 
rom moxdeba. e.i. Cven CavatareT dakvirvebebi. 
dakvirvebebis saSualebiT `SevafaseT~BB-s moxdenis 
albaToba da amiT SevqmeniT modeli. Semdeg am 
modelis farglebSi gavakeTeT daskvna B-s momavali 
moxdenis Sesaxeb. 
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Tavis mxriv, maTematikuri statistikis winaSe 
dasmuli amocana SeiZleba or etapad daiyos. pirveli 
etapi gulisxmobs Sesaswavli movlenis Sesaxeb mona-
cemebis (dakvirvebis Sedegebis) mopovebas, maT 
sistematizacias, klasifikacias, Sesabamis cxrilur 
da grafikul warmodgenebs da maTTvis sxvadasxva 
ricxviTi maxasiaTeblebis dadgenas. statistikis am 
nawils `deskrifciul~, anu aRweriT statistikas 
uwodeben. meore etapze, albaTobis Teoriis gamoye-
nebiT xdeba am monacemebis analizi da sxvadasxva 
daskvnebis miReba, garkveuli maxasiaTeblebis 
Sefaseba da maTi momavali `ganviTarebis~ Sesaxeb 
prognozi.AamasTanave, xSir SemTxvevaSi, Sesabamisi 
statistikuri masalis raodenobrivi SezRudulobis 
gamo, saWiro xdeba am daskvnebis saimedobisa da 
sizustis Sefaseba.  

warmodgenili saxelmZRvanelo agebulia am prin-
cipis gaTvaliswinebiT.  

I Tavi eZRvneba aRweriTi statistikas;  
II TavSi ganxilulia albaTobis Teoriis ZiriTadi 

cnebebi da Teoremebi; 
III TavSi gadmocemulia statistikuri daskvnebis 

Teoriis nawili.  
ufro Rrmad am sakiTxebis gacnoba doqtorantebsa 

da mecnier muSakebs SeuZliaT  [1]-Si, romelic 
avtorTa azriT qarTveli mecnierebis mier Seqmnili 
erT-erTi yvelaze srulyofili saxelmZRvaneloa am 
mimarTulebiT.  

saqarTveloSi LalbaTobis Teoriisa da maTemati-
kuri statistikis swavlebis tradicia dakavSire-
bulia a. razmaZesTan (1889-1929), romelic kiTxulobda 
leqciebs axlad daarsebul Tbilisis universitetSi 
(ix. [2]). SemdgomSi albaTobis Teoriisa da maTema-
tikuri statistikis, rogorc maTematikis dargis, 
ganviTarebas safuZveli Cauyara g. maniam (1918-1985), 
romelmac Seqmna pirveli qarTuli saxelmZRvaneloebi 
am dargSi ([3]-[7]). misi didi zrunvisa da Zalisxmevis 
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Sedegad 50-iani wlebis meore naxevridan saqarTve-
loSi Seiqmna mecnierTa koleqtivebi, romlebic 
ikvlevdnen albaTobis Teoriisa da maTematikuri 
statistikis problemebsa da mecnierebis sxvadasxva 
dargis amocanebs albaTur-statistikuri meTodebis 
gamoyenebiT. maTi didi nawili TavianT mowafeebTan 
erTad moRvaweobs samecniero Tu pedagogiur aspa-
rezze, statistikur praqtikaSi uSualo monawileobis 
CaTvliT. 
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I TaviI TaviI TaviI Tavi    

    

aRweriTi statistikaaRweriTi statistikaaRweriTi statistikaaRweriTi statistika    

 
$ 1$ 1$ 1$ 1. maxasiaTeblebi da maTi tipebi. maxasiaTeblebi da maTi tipebi. maxasiaTeblebi da maTi tipebi. maxasiaTeblebi da maTi tipebi        

    
praqtikul saqmianobaSi xSirad saWiro xdeba 

obieqtTa garkveuli jgufis raime konkretul maxa-
siaTebelze daskvnebis gakeTeba (magaliTad, romelime 
nakrZalSi mglebis sicocxlis xangrZlivobaze; rome-
lime qveynis amomrCevelTa politikur Sexedulebebze; 
romelime qarxnis gamoSvebuli naTurebis muSaobis 
xangrZlivobaze da a.S.). SevniSnoT, rom TiToeul 
obieqts SeiZleba gaaCndes mravali sxvadasxva 
maxasiaTebeli (magaliTad, mglis maxasiaTebeli 
SeiZleba iyos wonac da sigrZec, amomrCevlis 
maxasiaTebeli SeiZleba iyos ojaxuri mdgomareobac, 
ganaTlebac da a.S.). 

maxasiaTebeli SeiZleba iyos TvisebriviTvisebriviTvisebriviTvisebrivi an 
raodenobriviraodenobriviraodenobriviraodenobrivi. 

maxasiaTebels ewodeba Tvisebrivi Tvisebrivi Tvisebrivi Tvisebrivi Tu igi  

obieqtis raime Tvisebas an mdgomareobas gamoxatavs 

(magaliTad, adamianis Tvalis feri, profesia, ganaT-

leba da a.S.). Tvisebrivi maxasiaTebeli izomeba 

doneebiT. mis yovel dones atributsatributsatributsatributs uwodeben. 

magaliTad, ganaTlebis atributebia: arasruli saSualo, 

saSualo, profesiuli, umaRlesi da a.S. 

maxasiaTebels ewodeba raodenobrivi,raodenobrivi,raodenobrivi,raodenobrivi, Tu misi 
calkeuli mniSvneloba gazomvis an Tvlis Sedegad 
miiReba da ricxviT gamoisaxeba (magaliTad, adamianis 
simaRle an wona gaizomeba; pirutyvis Sobadobis 
maCvenebeli daiTvleba da a.S.). 

maxasiaTeblis konkretul mniSvnelobas monacemimonacemimonacemimonacemi 

ewodeba. cxadia, raodenobrivi maxasiaTeblis monace-

mebi ricxvebia. xSirad ixmareba terminebi: raodenobraodenobraodenobraodenob----

rivi monacemebirivi monacemebirivi monacemebirivi monacemebi an Tvisebrivi monacemebi.Tvisebrivi monacemebi.Tvisebrivi monacemebi.Tvisebrivi monacemebi.  
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raodenobrivi maxasiaTebeli SeiZleba iyos 
diskretulidiskretulidiskretulidiskretuli an uwyveti. raodenobriv maxasiaTebels uwyveti. raodenobriv maxasiaTebels uwyveti. raodenobriv maxasiaTebels uwyveti. raodenobriv maxasiaTebels 
ewodeba diskretuli ewodeba diskretuli ewodeba diskretuli ewodeba diskretuli Tu is Rebulobs mxolod 
gancalkevebul ricxviT mniSvnelobebs (magaliTad, 
profesionali mokrivis mier ringze mopovebuli 
gamarjvebebis raodenoba; samorineSi moTamaSis 
warmatebebis raodenoba da a.S.). raodenobriv 
maxasiaTebels ewodeba uwyvetiuwyvetiuwyvetiuwyveti,    Tu is    Rebulobs 
nebismier ricxviT mniSvnelobas raime Sualedidan 
(magaliTad, 10 sm radiusian mrgval samizneze tyviis 
srolisas Sedegs warmoadgens samiznis centridan 
daSoreba da is SeiZleba iyos nebismieri ricxvi [0, 10] 
intervalidan). aqve saWiroa SevniSnoT, rom zogierTi 
maxasiaTebeli SeiZleba Tavisi bunebiT iyos uwyveti 
tipis, magram misi gazomva xdebodes rogorc 
diskretuli sididis. magaliTisaTvis, ganvixiloT 
adamianis simaRle. yoveli adamiani Tavis simaRles 
zomavs santimetramde sizustiT, Tumca igi realurad 
SeiZleba iyos am monacemze ramdenime milimetriT 
maRali an dabali.  
 

$ $ $ $ 2.2.2.2.    monacemebi,monacemebi,monacemebi,monacemebi,    maTi gazomvis doneebi da maTi gazomvis doneebi da maTi gazomvis doneebi da maTi gazomvis doneebi da         
miRebis meTodebimiRebis meTodebimiRebis meTodebimiRebis meTodebi    

diskretuli ricxviTi monacemebi SeiZleba gaizo-
mos oTxi  sxvadasxva skaliT: nominnominnominnominaluri, rigobrivi, aluri, rigobrivi, aluri, rigobrivi, aluri, rigobrivi, 
intervaluri daintervaluri daintervaluri daintervaluri da    fardobiTi skalebiTfardobiTi skalebiTfardobiTi skalebiTfardobiTi skalebiT, xolo uwyveti 
monacemebi ki – intervaluri daintervaluri daintervaluri daintervaluri da    fardobiTifardobiTifardobiTifardobiTi skalebiT. 

davaxasiaTod TiToeuli maTgani. 
1. nominalurinominalurinominalurinominaluri anu saxeldebiTisaxeldebiTisaxeldebiTisaxeldebiTi skaliT izomeba is 

monacemebi, romlebic Seesabamebian maxasiaTeblebs, 
romelTac SeiZleba miiRon ramdenime mniSvneloba. 
aseT dros xdeba monacemebis dayofa klasebad da 
TiToeuli am mniSvnelobis Sesabamisi monacemi xvdeba 
erT klasSi (magaliTad, erTidaigive tipis saqonels 
Tanamedrove saerTaSoriso savaWro organizaciebis 
gadawyvetilebiT miniWebuli aqvT erTnairi kodi). 
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sxvadasxva klasis ori elementi ver Sedardeba 
erTmaneTs. zogierT SemTxvevaSi Cven TviTonac 
SegviZlia skalis SemoReba. magaliTad, Tu gvinda 
skolis moswavleebze raime maxasiaTeblis, davuSvaT 
swavlis mimarTulebis mixedviT, dakvirveba SegviZlia 
sportuli skolebis moswavleebi movaqcioT pirvel 
klasSi, humanitaruli mimarTulebis skolebis _ 
meoreSi, xolo teqnikuri mimarTulebis _ mesame  
klasSi. SeiZleba am maxasiaTeblis ufro 
dawvrilebiTi gazomvac movaxdinoT. magaliTad, 
safexburTo skolis moswavleebs mivaniWoT 1.1 
indeqsi, sakalaTburTo skolis 1.2 da a.S. cxadia 
sxvadasxva indeqsis mqone moswavleebi sxvadasxva 
mimarTulebis skolebSi swavloben da isini 
erTmaneTs ver Sedardebian. nominaluri skaliT 
yvelaze dabali kategoriis monacemebi izomeba. 

2. rigobrivi skaliTrigobrivi skaliTrigobrivi skaliTrigobrivi skaliT izomeba monacemebi, romelTa 
Sorisac maxasiaTeblis xarisxis mixedviT SeiZleba 
dawesdes garkveuli rigi. magaliTad, IV, III, II da I 
kategoriis inJinrebi (am kategoriis xarisxi matulobs 
nomris klebis mixedviT), an ganvixiloT samxedro 
wodebebis Tanamimdevroba; leitenanti, kapitani, maiori, 
vice-polkovniki, polkovniki, generali. aseT SemTxve-
vaSi Cven SegviZlia monacemebi SevadaroT erTmaneTs, 
magram ramdeniT an ramdenjer metia erTi meoreze ver 
dgindeba. monacemebs romlebic rigobrivi skaliT 
izomebian rigobriv monacemebsrigobriv monacemebsrigobriv monacemebsrigobriv monacemebs uwodeben. 

3. intervaluri skaliTintervaluri skaliTintervaluri skaliTintervaluri skaliT izomeba monacemebi, 
romelTac gaaCniaT rigobrivi monacemebis Tvisebebi 
da SegviZlia davadginoT erTi meoreze ramdeniT 
metia, magram ramdenjer metia (fardobiT damoki-
debulebas) ver varkvevT. am dros obieqts miewereba 
erTeulTa im raodenobis toli ricxvi, romelic am 
Tvisebebis xarisxis tolfasia. magaliTad, sxeulis 
temperatura SeiZleba gaizomos celsiusis skaliT. am 

dros vityviT, rom 18°C-ze gamTbari sxeulis 

temperatura 9°C-ze gamTbarze 9°C-iT metia. ucnobia 
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raodenobrivad orjer gansxvavdeba Tu ara gaTbobis 
Sedegad mimdinare procesebi meore sxeulSi, 

pirvelTan SedarebiT. Tanac, aseT SemTxvevaSi 0°C ar 
niSnavs, rom sxeuls temperatura ar gaaCnia. 
intervalur skalaSi ricxvi 0 ar niSnavs, rom 
dakvirvebadi maxasiaTebeli obieqts ar gaaCnia. 

meore magaliTis saxiT ganvixiloT adamianis asaki. 
marTalia, 17-dan 18 wlamde miRwevisaTvis pirovnebisa-
Tvis erTi astronomiuli wlis `gavlaa~ saWiro, iseve 
rogorc 22-dan 23 wlamde miRwevisaTvis, magram pirvel 
SemTxvevaSi, rodesac 18 wlis xdeba, pirovneba iZens 
iseT Tvisebebs, rogorebicaa: arCevnebSi monawileobis 
ufleba, srulwlovanis statusi da aqedan gamomdinare 
misi roli sazogadoebriv cxovrebaSi mniSvnelovnad 
icvleba. 22-dan 23 wlamde gasuli erTi weli ki 
xasiaTdeba mxolod organizmSi mimdinare fiziolo-
giuri cvlilebebiT an pirovnebis mier miRweuli 
warmatebebiT moRvaweobis sxvadasxva sferoSi. ase 
rom, pirovneba 17 da 18 wlis asakSi sazogadoebaSi 
Tavisi mdgomareobiT ufro metad gansxvavdeba 
erTmaneTisagan, vidre 22 da 23 wlis asakSi.  

4. fardobiTi skaliTfardobiTi skaliTfardobiTi skaliTfardobiTi skaliT izomeba monacemebi, romelTac 
aqvT intervaluri monacemebis yvela Tviseba da, 
garda amisa, SegviZlia SevadaroT ramdenjer metad 
aqvs es Tviseba erT obieqts, vidre meores. aseT 
skalaSi 0 arsebobs, rogorc gasazomi Tvisebis ar 
qonis maCvenebeli. magaliTad, ganvixiloT garkveuli 
qalaqebis simaRleebi zRvis donidan. am dros Tu 
romelime geografiuli adgilis simaRlea 0, es 
niSnavs, rom es adgili ar aris acilebuli zRvis 
dones, xolo Tu A qalaqis simaRle zRvis donidan 
aris 120, xolo B qalaqis – 60, maSin cxadia, rom A  
qalaqi orjer maRlaa zRvis donidan, vidre B (Sev-
niSnoT, rom zRvis doned msoflioSi miCneulia 
baltiis zRvis done). 

monacemebis mopoveba SeiZleba Semdegi meTodebiT: 
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1) monacemebis Segroveba gamokiTxviT; 
2) monacemebis Segroveba eqsperimentiT; 
3) monacemebi Segroveba dakvirvebis saSualebiT; 
4) adre arsebuli monacemebis gamoyeneba. 

pirveli sami meTodiT miRebul monacemebs pirvepirvepirvepirve----
ladiladiladiladi monacemebi ewodebaT, xolo meoTxe meTodiT 
miRebul monacemebs meoradi monacemebimeoradi monacemebimeoradi monacemebimeoradi monacemebi. 

gamokiTxvis Catarebis dros unda davicvaT Semdegi 
pirobebi: 

a) winaswar ganvsazRvroT gamokiTxvis miznebi da 
amocanebi; 

b) ganvsazRvroT im adamianTa kategoria, romelTa 
gamokiTxvac gvainteresebs; 

g) SevqmnaT kiTxvari da movaxdinoT misi winaswari 
testireba; 

d) ganvsazRvroT gamosakiTx pirTa raodenoba da 
maTi SerCevis meTodi; 

e) SevarCioT gamosakiTxi pirebi da CavataroT 
gamokiTxva. 

kiTxvebi arsebobs orgvari: daxuruldaxuruldaxuruldaxuruli boi boi boi boloTloTloTloTiiii             
(respondentma pasuxi unda SearCios ramdenime 
CamoTvlili variantidan), RiaRiaRiaRia    boloTboloTboloTboloTiiii (respondents 
pasuxis gacemisas aqvs sruli Tavisufleba) da 
naxevrad Ria boloTinaxevrad Ria boloTinaxevrad Ria boloTinaxevrad Ria boloTi. 

kiTxvebs, romlebic Seexeba respondentis pirad 
monacemebs (ojaxuri mdgomareoba, Semosavali da a.S.) 
demografiulidemografiulidemografiulidemografiuli kiTxvebi ewodebaT. 

gamokiTxva SeiZleba Catardes werilobiT, 
telefoniT an piradi interviuTi. 

piradi interviu SeiZleba iyos struqturizebulistruqturizebulistruqturizebulistruqturizebuli 
(rodesac yvela kiTxva winaswaraa cnobili) da 
arastruqturizebuliarastruqturizebuliarastruqturizebuliarastruqturizebuli (rodesac iwyeba ramodenime 
zogadi kiTxviT da Semdegi kiTxvebi damokidebulia 
respondentis pasuxebze). 

eqsperimentieqsperimentieqsperimentieqsperimenti aris procesi, romelic gvaZlevs 
monacemebs da mkvlevars SeuZlia akontrols dasak-
virvebeli obieqtebi. eqsperimentis ganmsazRvrelia 
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eqsperimentis gegma, rac aris im qmedebebis erTob-
lioba, romlebic unda ganxorcieldes dasakvirve-
beli obieqtis saintereso parametris gansazRvrisa-
Tvis. 

magaliTi 2magaliTi 2magaliTi 2magaliTi 2.1.1.1.1. Tu gvsurs qarxnis mier damzadebuli 
aguris partiis simtkicis gansazRvra, eqsperimentiT 
unda gavzomoT erT-erTi aguris simtkice. amisaTvis   
xdeba: a) wnexis  qveS  misi moTavseba; b) wnevis mateba 
TandaTanobiT; g) xelsawyoebis saSualebiT aguris 
mdgomareobis dafiqsireba; d) damsxvrevis Semdeg  
narCenis Sefaseba. 

eqsperimentis Catarebisas xSirad xdeba erTi an 
ramdenime pirobis Secvla ise, rom ganisazRvros maTi 
zegavlena gamosakvlev parametrze. 

magaliTi 2.1.-is SemTxvevaSi aguris simtkiceze 
tenianobisa da siTburi efeqtebis zegavlenis 
dasadgenad aguri SeiZleba iyos dasvelebuli 
sxvadasxva xarisxiT an gaxurebuli sxvadasxva 
temperaturamde.  

dakvirvdakvirvdakvirvdakvirvebiTebiTebiTebiT monacemebis miReba xdeba maSin, roca 
gvaqvs dro da SesaZlebloba obieqtze dakvirvebebis 
Casatareblad da monacemebi grovdeba dakvirvebis 
procesSi. 

magaliTi 2magaliTi 2magaliTi 2magaliTi 2.2.2.2.2. eqsperimentSi saWiroa ganisazRvros 
naleqianobis done gazafxulze saqarTvelos romelime 
raionSi. sxvadasxva dReebis ganmavlobaSi vzomavT 
naleqianobis dones am raionSi da viRebT monacemebs. 
maTi garkveuli raodenobis Segrovebis Semdeg 
vakeTebT daskvnebs am monacemebze dayrdnobiT. 

amave magaliTSi gansaxilveli sakiTxis gadawyve-
tisaTvis SegviZlia gamoviyenoT hidrometeosamsaxu-
ris mier adreul wlebSi miRebuli monacemebiadreul wlebSi miRebuli monacemebiadreul wlebSi miRebuli monacemebiadreul wlebSi miRebuli monacemebi 
naleqianobis Sesaxeb. rogorc aRvniSneT ase miRebul 
monacemebs meoradi monacemebi ewodebaT. 
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$ 3$ 3$ 3$ 3. populacia, SerCeva, SerCevis meTodebi. populacia, SerCeva, SerCevis meTodebi. populacia, SerCeva, SerCevis meTodebi. populacia, SerCeva, SerCevis meTodebi     

obieqtTa erTobliobis raime maxasiaTeblis 
gamokvlevisas xSirad ver xerxdeba yoveli elemen-
tisaTvis maxasiaTeblis monacemis miReba Semdegi 
mizezebis gamo: 
1. obieqtTa erToblioba didia da yovel maTganze 

monacemis mopoveba moiTxovs did dros, ris gamoc 
gamokvlevis Sedegebma SeiZleba aqtualoba dakar-
gos. magaliTad, Tu vikvlevT amomrCevelTa 
politikur Sexedulebebs, kvleva unda moxdes 
arCevnebis wina SezRuduli drois SualedSi; 

2. maxasiaTeblis monacemis miRebis Semdeg gamosakv-
levi obieqti SeiZleba gamousadegari gaxdes da 
mTel erTobliobas Tu gavanadgurebT daskvna 
gaumarTlebeli iqneba ekonomikuri kuTxiT (ix. 
magaliTi 2.1); 

3. maxasiaTebeli garkveuli azriT warmosaxviTia da 
gamokvlevis periodSi SeiZleba realurad verc Seva-
mowmoT. magaliTad, romelime nakrZalSi mglebis 
sicocxlis xangrZlivobis dasadgenad ver 
davelodebiT rodis mokvdeba mgeli. aseT dros, 
ubralod, Tu ipovnian mkvdar cxovels, eqspertebi 
adgenen asaks. cocxali gamosakvlevi obieqtis 
asaks ki adgenen dakvirvebiT da, misi mdgomareobis 
mixedviT, darCenili sicocxlis drosac 
miaxloebiT winaswarmetyveleben. ase iReben 
sicocxlis xangrZlivobis miaxloebiT mniSvne-
lobas. cxadia, amas yovel mgelze ver CavatarebT. 
aseT SemTxvevebSi xdeba gansaxilveli obieqtebis 

erTobliobidan raRac nawilis SerCeva. am 

nawilisaTvis Seiswavleba CvenTvis saintereso 

maxasiaTebeli. amis Semdeg, miRebuli daskvna 

`vrceldeba~ obieqtTa mTel erTobliobaze. 

gansazRvreba 3gansazRvreba 3gansazRvreba 3gansazRvreba 3.1.1.1.1. obieqtTa erTobliobis raime 
konkretuli maxasiaTeblis yvela SesaZlo mniSvne-
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lobaTa simravles populaciapopulaciapopulaciapopulacia ewodeba. TviTon am 
obieqtebs ki populaciis elementaruli erTeulebielementaruli erTeulebielementaruli erTeulebielementaruli erTeulebi,,,, 
an populaciis erTeulebipopulaciis erTeulebipopulaciis erTeulebipopulaciis erTeulebi, ewodebaT. 

populaciis erTeulebma SeiZleba bevri sxvadasxva 
populacia mogvces. magaliTad, Tu vixilavT NBA-s 
(nacionaluri sakalaTburTo asociacia) kalaTbur-
TelTa simaRleebis populacias, elementaruli 
erTeulebi iqnebian NBA-s kalaTburTelebi da maT 
SeiZleba mogvcen wonebis populacia, erT matCSi 
saSualo Sedegianobebis populacia, piradi danazo-
gebis populacia da a.S. 

gansazRvreba 3gansazRvreba 3gansazRvreba 3gansazRvreba 3.2.2.2.2. meTods, romlis mixedviTac xdeba 
populaciidan nawilis gamoyofa (amokrefa, SerCeva) 
statistikuri SerCevis meTodistatistikuri SerCevis meTodistatistikuri SerCevis meTodistatistikuri SerCevis meTodi, an SerCevis meTodiSerCevis meTodiSerCevis meTodiSerCevis meTodi,,,, 
ewodeba. im nawils, romelic populaciidan 
amovkrifeT an SevarCieT SenarCeviSenarCeviSenarCeviSenarCevi anu SerCevaSerCevaSerCevaSerCeva 
ewodeba, xolo SerCevaSi elementTa raodenobas ki _ 
SerCevis moculobaSerCevis moculobaSerCevis moculobaSerCevis moculoba. 

xSir SemTxvevaSi dasakvirvebeli obieqtebis (anu 
populaciis elementaruli erTeulebis) erTobliobas 
generalgeneralgeneralgeneralur erTobliobasur erTobliobasur erTobliobasur erTobliobas uwodeben, xolo populaciis 
magivrad ixilaven dasakvirvebeli maxasiaTeblis 
mniSvnelobaTa simravles. 

SemdegSi SerCevas ori azriT gamoviyenebT. erT 
SemTxvevaSi masSi SerCeviT meTods vigulisxmebT, 
meoreSi ki – SenarCevs. cxadia, rom teqstis mixedviT 
garkveuli iqneba romel SemTxvevaSi ras vgulisxmobT. 

rodesac SerCevis procesi arasworadaa warmarTu-
li, miRebuli monacemebi warmoadgens realuri 
suraTis damaxinjebas, rac sabolood (statistikuri 
damuSavebis Semdeg) xdeba araswori daskvnebis miRebis 
mizezi. aseT dros amboben, rom adgili aqvs SerCevis 
Canacvlebas.Canacvlebas.Canacvlebas.Canacvlebas.  

davubrundeT magaliTi 2.2-s. Tu naleqebis zomaze 
dakvirvebebs CavatarebT mxolod maisSi, miviRebT 
Canacvlebul SerCevas. gazafxulis periodSi 
naleqianobis saSualo donis gansazRvrisas gaTva-
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liswinebuli ar iqneba martis da aprilis monacemebi, 
romlebic maisis monacemebisagan gansxvavebulia. 

SerCevis Canacvlebis gamomwvevi mizezebidan movi-
yvanoT ramdenime:  
1) dakvirvebul mniSvnelobaTa SerCeviTi meTodiT 

gamowveuli Canacvleba; 
2) SerCeviTi meTodis arasworad gamoyenebiT gamow-

veuli Canacvleba (ix. magaliTi 2.2); 
3) gasazomi xelsawyoebis uzustoba (romelic 

gamoswordeba, Tu xelsawyoebis saerTaSoriso 
doneze standartizirebas movaxdenT da gazomvaTa 
erTgvarovnebis pirobebs davicavT); 

4) gamokiTxvis dros upasuxod darCenili kiTxvebis 
didi raodenoba; 

5) subieqturi aRqmiT gamowveuli Canacvleba. 
SerCevis miRebis xerxebi davyoT or jgufad: 
a)    araSemTxveviTi xasiaTisaraSemTxveviTi xasiaTisaraSemTxveviTi xasiaTisaraSemTxveviTi xasiaTis;  
b) SemTxveviTi xasiaTiSemTxveviTi xasiaTiSemTxveviTi xasiaTiSemTxveviTi xasiaTissss....    
araSemTxveviTi xasiaTisaa: 
1) uwesrigo SerCeva _uwesrigo SerCeva _uwesrigo SerCeva _uwesrigo SerCeva _ romelic warmoebs uwesrigod. 

magaliTad, Tu qaTmebis fermidan gamosakvlevad 
saWiroa 20 qaTami, viWerT pirvelive 20 cal qaTams. 

2) mizanmimarTuli SerCevamizanmimarTuli SerCevamizanmimarTuli SerCevamizanmimarTuli SerCeva _ rodesac irCeven ara-
erTgvarovani populaciis iseT erTeulebs, romlebic 
iZlevian saSualo warmodgenas populaciis Sesaxeb. 
magaliTad, Tu Sesamowmebelia Zroxebis fermis 
wveladobis populacia, SerCevaSi iReben saSualo 
sididis Zroxebs. 

3) xelmisawvdomi SerCevaxelmisawvdomi SerCevaxelmisawvdomi SerCevaxelmisawvdomi SerCeva    ____ romelic swrafad an 
advilad mosapovebelia. magaliTad, Tu gvinda 
SevamowmoT matareblis eSeloniT Semosuli xorblis 
marcvlis zomebis populacia viRebT vagonidan 20-30 sm 
simaRlis fenidan SerCevas,  

SemTxveviTi xasiaTis SerCeva eqvemdebareba albaTo-
bis Teoriis meTodebiT Seswavlas. 

 ganvixiloT misi saxeebi. 
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1. . . . martivi SemTxveviTi SerCevamartivi SemTxveviTi SerCevamartivi SemTxveviTi SerCevamartivi SemTxveviTi SerCeva. martivi SemTxveviTi 
SerCeva iseTi SerCevaa, rodesac populaciis yovel 
elements SerCevaSi moxvedris erTnairi Sansi aqvs. 

magaliTad, 400=N raodenobis mokrivis simaRleebis 
populaciidan 10=n  moculobis SerCevis misaRebad 
moviqceT Semdegnairad: muyaos furclebze davweroT 
TiToeulis, magaliTad, gvari. avurioT es dasta da 
Semdeg iqedan SemTxveviTad amoviRoT 10 cali. aseT 
SemTxveviT SerCevas latariis principiT SerCevas 
uwodeben. 

arsebobs SemTxveviTi ricxvebis saSualebiT SerCeva. 
aseT dros vsargeblobT SemTxveviTi ricxvebis 
cxriliT (ix. danarTi, cxr. 1), romelic Sedgeba 30 
striqonisa da 50 svetisagan. am cxrilSi viRebT 
nebismier `wertils~. magaliTad, meoTxe striqonSi da 
mexuTe svetSi 9-s. amis Semdeg, mivyvebiT romelime 
mimarTulebiT, vTqvaT, zemodan qvemoT. gadavTvliT 
miyolebiT 10 cal iseT cifrTa sameuls, romelTagan 
TiToeuli adgens 400-ze nakleb ricxvs. miviRebT: 

093, 254, 140, 306, 097, 173, 139, 221, 217, 248. 
    igive magaliTSi, anbanis mixedviT dalagebuli 
gvarebis mimdevrobidan am SemTxveviTi ricxvebis 
Sesabamisi nomrebis gvarebs viRebT. 

SemTxveviTi ricxvebis arCeva kompiuteruli prog-
ramebiTac aris SesaZlebeli. 

2. sistematuri SemTxveviTi SerCeva.sistematuri SemTxveviTi SerCeva.sistematuri SemTxveviTi SerCeva.sistematuri SemTxveviTi SerCeva. sistematuri 
SemTxveviTi SerCeva gamoiyeneba, rodesac populaciis 
erTeulebi gadanomrilia. am dros winaswar dasaxele-
buli k bijisaTvis virCevT raime m nomers )( km ≤ . 

Semdeg am nomridan dawyebuli k bijis damatebiT, 
SerCevis moculobis gaTvaliswinebiT, viRebT yvela 
Sesabamisi nomris erTeulebs.  

magaliTad, gvaqvs 400=N  moculobis populaciis 
erTeulebis raodenoba da gvinda gavakeToT 12=n  
moculobis SerCeva. winaswar gansazRvroT k biji, 

romelic aris kN  ricxis mTeli nawili. e. i. 
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33
12

400
=




=k . Semdeg SemTxveviT aviRoT raime ricxvi, 

romelic ar aRemateba 33-s. magaliTad, 18=m  da 
amovarCioT gadanomrili erTeulebidan Semdegi 12 

cali nomris mqone erTeuli ( ,m kt+  )11,,1,0 …=t : 

18, 51, 84, 117, 150, 183, 216, 249, 282, 315, 348, 381. 
3. 3. 3. 3. ganSrevebuli anu stratificirebuli SemTxveganSrevebuli anu stratificirebuli SemTxveganSrevebuli anu stratificirebuli SemTxveganSrevebuli anu stratificirebuli SemTxveviTi viTi viTi viTi 

SerCevaSerCevaSerCevaSerCeva. ganSrevebuli anu stratificirebuli SemTxve-
viTi SerCeva warmoebs maSin, roca populacia 
araerTgvarovania da Sedgeba ramdenime jgufisagan. am 
jgufebs SreebsSreebsSreebsSreebs    (statebs(statebs(statebs(statebs) uwodeben. sasurvelia ise 
moxerxdes, rom am Sreebis proporciebi SerCevaSi 
TiTqmis iseTive iyos, rogoric populaciaSi. TiToeuli 
Sris SerCevis elementebis misaRebad gamoiyeneba 
martivi SemTxveviTi SerCeva. 

adamianebis populaciis kvlevisas ganSreveba SeiZ-
leba moxdes profesiiT, asakiT, sqesiT da a.S. 
magaliTad, Tu sociologiuri kvleva warmoebs 
amomrCevelTa politikur Sexedulebebze gamokiTxva 
realur Sedegs ver asaxavs, Tu Catardeba mxolod 
ganaTlebis sistemis muSakebSi, an mxolod 
samSeneblo kompaniebis muSakebSi, an mxolod soflis 
meurneobis muSakebSi da a.S. am dros sasurvelia 
SerCevis elementebi yvela profesiuli fenidan 
avarCioT da TiToeuli fenidan asakisa da sacxovre-
beli adgilebis mixedviT martivi SemTxveviTi SerCeva 
movawyoT. Tanac saWiroa SeZlebisdagvarad davicvaT 
Tanafardoba sxvadasxva fenis mosaxleobisagan 
miRebuli SerCevis moculobebisaTvis. magaliTad, Tu 
samedicino sferos muSakTa raodenoba orjer metia 
pedagogTa raodenobaze, miRebul SerCevaSi elemen-
taruli erTeulebi medicinis sferos muSakebidan 
daaxloebiT orjer meti unda iyos, vidre pedago-
gebidan. 

xSirad ganSrevebul SerCevas raionirebul SerCeraionirebul SerCeraionirebul SerCeraionirebul SerCe----
vasacvasacvasacvasac uwodeben (termini modis geografiuli raionis 
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Sinaarsidan). magaliTad, vTqvaT, populacia Seadgens 
saqarTvelos mosaxleobis materialur danazogebs 
bankebSi. SerCevisaTvis saqarTvelis teritoria 
davyoT raionebis mixedviT da TiToeuli raionidan 
martivi SemTxveviTi SerCeviT miviRoT populaciis 
erTeulebi. sabolood miRebul SerCevaSi daaxloebiT 
davicvaT ricxobrivi Tanafardoba raionebis 
mosaxleobis raodenobebs Soris. 

4.    klasteruli SerCevaklasteruli SerCevaklasteruli SerCevaklasteruli SerCeva. klasteruli SerCevis gamo-
yenebis dros xdeba populaciis erTeulebis dayofa 
TanaukveT jgufebad (klasterebadklasterebadklasterebadklasterebad). Semdeg zemoT 
xsenebuli meTodebiT TiToeuli klasteridan xdeba 
SerCeva (zogjer, klasterul SerCevas budobriv budobriv budobriv budobriv 
SerCevasSerCevasSerCevasSerCevas uwodeben, xolo klasters budesbudesbudesbudes). 

klasteruli SerCeva ZiriTadad geografiuli 
sazRvrebis mixedviT raionirebuli SerCevaa. aseTi 
saxis SerCeva ufro ekonomiuria. magaliTad, mTeli 
qalaqis mosaxleobidan SemTxveviT arCeuli 50 ojaxis 
gamokiTxva ufro Sromatevadia, vidre erT-erTi 
klasteris – saburTalos raionis 50 mezobeli 
ojaxis gamokiTxva. Tumca unda SevniSnoT, rom 
ganSrevebuli SerCevisagan gansxvavebiT klasteruli 
SerCeva ver gamoricxavs Canacvlebas, vinaidan 
erTmaneTis mezoblad mcxovrebi 50 ojaxidan 
umravlesoba TiTqmis erTnair sazogadoebriv fenas 
ekuTvnis (rogorc wesi, samezoblo ojaxebi xSirad 
msgavsi socialuri fenidanaa). 

Cven sakmaod dawvrilebiT ganvixileT SerCevis 
ZiriTadi tipebi da maTi miRebis meTodebi (ufro 
dawvrilebiT, mkiTxveli am meTodebs SeiZleba 
gaecnos [10]-Si). SerCevis Sedegad miRebul monacemebs 
nnnnedli monacemebiedli monacemebiedli monacemebiedli monacemebi ewodebaT. aRweriTi statistikis 
pirvel etapze xdeba nedli monacemebis grafikuli 
warmodgenebi.  

 
 

    



 24 

$$$$    4444. variaciuli mwkrivi. wertilovani da . variaciuli mwkrivi. wertilovani da . variaciuli mwkrivi. wertilovani da . variaciuli mwkrivi. wertilovani da     
meserulimeserulimeserulimeseruli    diagramebi.diagramebi.diagramebi.diagramebi.    poligonipoligonipoligonipoligoni    

    

ganvixiloT n moculobis SerCeva: 
n

xxx ,,, 21 … . 

gagagagansazRvreba 4nsazRvreba 4nsazRvreba 4nsazRvreba 4.1.1.1.1. araklebadobis mixedviT dalage-

bul SerCevis monacemTa )()2()1( nxxx ≤≤≤ ⋯  mimdevrobas 

variaciuli mwkrivivariaciuli mwkrivivariaciuli mwkrivivariaciuli mwkrivi ewodeba. 
magaliTi 4magaliTi 4magaliTi 4magaliTi 4.1..1..1..1. vTqvaT, vakvirdebiT kerZo sakuTre-

baSi arsebuli msxvilfexa rqosani pirutyvis 

raodenobas. SevarCieT soflis 16 mcxovrebi. gvaqvs 

monacemebi: 0, 2, 3, 4, 2, 4, 5, 0, 2, 3, 3, 7, 4, 3, 2, 2. 

populacias warmoadgens kerZo sakuTrebaSi arsebuli 

msxvilfexa rqosani pirutyvis raodenobebi. SerCevis 

moculobaa 16=n . variaciuli mwkrivi iqneba 

0, 0, 2, 2, 2, 2, 2, 3, 3, 3, 3, 4, 4, 4, 5, 7. 
variaciuli mwkrividan Cans Tu ramdenjer meordeba 
TiToeuli elementi. 

gansazRvreba 4gansazRvreba 4gansazRvreba 4gansazRvreba 4.2.2.2.2. zrdadobis mixedviT dalagebuli 
SerCevis gansxvavebuli monacemebis mimdevrobas  

)()2()1( kxxx <<< ⋯   )( nk ≤  

zrdadi variaciuli mwkrivizrdadi variaciuli mwkrivizrdadi variaciuli mwkrivizrdadi variaciuli mwkrivi ewodeba. yoveli )(i
x  

monacemis sixSiresixSiresixSiresixSire ewodeba im ricxvs, ramdenjerad es 

monacemi gvxvdeba SerCevaSi da aRiniSneba 
i

v  

simboloTi. 
i

v  sixSirisa da SerCevis moculobis 

Sefardebas ewodeba )(i
x  monacemis fardobiTi sixSirefardobiTi sixSirefardobiTi sixSirefardobiTi sixSire 

da aRiniSneba 
i

W  simboloTi. e. i. 
n

v
W i

i
= . 

gansazRvreba 4gansazRvreba 4gansazRvreba 4gansazRvreba 4.3..3..3..3. Tu zrdadi variaciuli mwkrivis 

elementebs mivuwerT Sesabamis sixSireebs (fardobiT 

sixSireebs) miviRebT SerCevis monacemebis sixSireTa sixSireTa sixSireTa sixSireTa 

(fardobiT sixSireTa) ganawilebis cxrils(fardobiT sixSireTa) ganawilebis cxrils(fardobiT sixSireTa) ganawilebis cxrils(fardobiT sixSireTa) ganawilebis cxrils (cxr. 4.1). 
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x(i) x(1) x(2) … x(k) 
vi v1 v2 … vk 
Wi W1 W2 … Wk 

 

cxr. 4cxr. 4cxr. 4cxr. 4.1 variaciuli mwkrivis sixSireTa da fardobiT .1 variaciuli mwkrivis sixSireTa da fardobiT .1 variaciuli mwkrivis sixSireTa da fardobiT .1 variaciuli mwkrivis sixSireTa da fardobiT 
sixSireTa sixSireTa sixSireTa sixSireTa ganawilebis cxrili ganawilebis cxrili ganawilebis cxrili ganawilebis cxrili     

 
4.1. magaliTSi zrdadi variaciuli mwkrivi iqneba 0, 

2, 3, 4, 5, 7, xolo sixSireTa da fardobiT sixSireTa 
ganawilebebis gaerTianebul cxrils eqneba saxe 
     

x(i) 0 2 3 4 5 7 

vi 2 5 4 3 1 1 

Wi 2/16 5/16 4/16 3/16 1/16 1/16 

 
cxr. 4.2. sixSireTa da fardobiT scxr. 4.2. sixSireTa da fardobiT scxr. 4.2. sixSireTa da fardobiT scxr. 4.2. sixSireTa da fardobiT sixSireTaixSireTaixSireTaixSireTa    

ganawilebis cxrili ganawilebis cxrili ganawilebis cxrili ganawilebis cxrili 4.4.4.4.1 magaliTisaTvis1 magaliTisaTvis1 magaliTisaTvis1 magaliTisaTvis    
 

monacemebis cxriluri Canaweris garda mimarTaven 
maT grafikul warmodgenebs. 

gansazRvreba 4.4gansazRvreba 4.4gansazRvreba 4.4gansazRvreba 4.4 Tu OXY marTkuTxa koordinatTa 
sistemaSi ganvixilavT iseT wertilebs, romelTagan 
TiToeulis abscisaa zrdadi variaciuli mwkrivis 
elementi, xolo ordinati misi Sesabamisi sixSire 
(fardobiTi sixSire), miviRebT sixSireTa (fardobiT sixSireTa (fardobiT sixSireTa (fardobiT sixSireTa (fardobiT 
sixSireTa) wertilovan diagramassixSireTa) wertilovan diagramassixSireTa) wertilovan diagramassixSireTa) wertilovan diagramas (nax. 4.1). Tu OX 
RerZze gadavzomavT zrdadi variaciuli mwkrivis 
elementebs da TiToeul maTgans SevusabamebT maT 
Sesabamis sixSiris (fardobiTi sixSiris) sigrZis 
monakveTebs. miviRebT sixSireTa (fardobiT sixSireTa (fardobiT sixSireTa (fardobiT sixSireTa (fardobiT 
sixSireTa) ganawilebis meserul  diagramassixSireTa) ganawilebis meserul  diagramassixSireTa) ganawilebis meserul  diagramassixSireTa) ganawilebis meserul  diagramas (ix. nax. 
4.2). 

gansazRvreba 4.5gansazRvreba 4.5gansazRvreba 4.5gansazRvreba 4.5. Tu wertilovani diagramis bolo 
wertilebs an meseruli diagramis bolo wertilebs 
Tanamimdevrulad SevaerTebT miviRebT texils, 
romelsac poligonipoligonipoligonipoligoni ewodeba. poligoni xazovan 
diagramas warmoadgens (ix. nax. 4.3). 
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nax. 4.1. sixSireTa ganawilebis wertilovaninax. 4.1. sixSireTa ganawilebis wertilovaninax. 4.1. sixSireTa ganawilebis wertilovaninax. 4.1. sixSireTa ganawilebis wertilovani    
        diagrama 4.1diagrama 4.1diagrama 4.1diagrama 4.1    magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    

    
nax. 4.2. fardobiT sixSireTa ganax. 4.2. fardobiT sixSireTa ganax. 4.2. fardobiT sixSireTa ganax. 4.2. fardobiT sixSireTa ganawilebis meseruli nawilebis meseruli nawilebis meseruli nawilebis meseruli 

diagramadiagramadiagramadiagrama    4444.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis    

• • 
 

• 

• 

•  
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nax. 4nax. 4nax. 4nax. 4.3. fardobiT sixSireTa poligoni .3. fardobiT sixSireTa poligoni .3. fardobiT sixSireTa poligoni .3. fardobiT sixSireTa poligoni     

4.4.4.4.1 magaliTisaTvis1 magaliTisaTvis1 magaliTisaTvis1 magaliTisaTvis    
 

SeniSvnaSeniSvnaSeniSvnaSeniSvna. rodesac populacia uwyveti tipisaa 
ixilaven intervalur variaciul mwkrivsintervalur variaciul mwkrivsintervalur variaciul mwkrivsintervalur variaciul mwkrivs. amisaTvis 
iqcevian ase: SerCevis minimalur da maqsimalur mniSv-
nelobebs Soris intervals yofen toli sigrZis 
intervalebad. TiToeul maTgans Seusabameben masSi 
moxvedril SerCevis elementTa raodenobas da 
Rebuloben intervalur variaciul mwkrivsintervalur variaciul mwkrivsintervalur variaciul mwkrivsintervalur variaciul mwkrivs. mas 
SeiZleba qondes, magaliTad, Semdegi saxe: 

 
∆i [a1 a2) [a2 a3) … [ak ak+1] 

vi v1 v2 … vk 

 

sadac }{min
1

1 i
ni

xa
≤≤

= , }{max
1

1 i
ni

k
xa

≤≤+ = . 

analogiur sakiTxebs davubrundebiT mogvianebiT 
($ 7). 
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amocanebiamocanebiamocanebiamocanebi    

1. SerCevis Semdegi monacemebiT SeadgineT 
sixSireTa da fardobiT sixSireTa cxrili.  

2, 7, 2, 7, 1, 5, 7, 10, 17, 8, 7, 10, 5, 2, 2, 5. 
2. mocemulia SerCeva 3, 4, 5, 7, 3, 8, 8, 5, 3, 8, 14. 

dawereT variaciuli mwkrivi da aageT fardobiT six-
SireTa poligoni. 

3. klasis ocma moswavlem gaiara gamocda maTema-
tikaSi aTbaliani SefasebiT. Sefaseba 6 daimsaxura 
orma maTganma, 7 – cxram, 8 oTxma, 10 – orma, xolo 
danarCenma ver miiRes dadebiTi Sefaseba. daufiqsireT 
maT 0 qula da aageT miRebuli qulebis sixSireTa 
poligoni. 

4. Catarda dakvirveba 15 dRis ganmavlobaSi erT-
erT benzingasamarT sadgurze gayiduli benzinis 
raodenobebze: 3, 7, 5, 3, 3, 5, 4, 3, 2, 2, 5, 4, 3, 4, 5. 

miRebuli monacemebiT (isini aRebulia tonamde 
sizustiT damrgvalebiT) aageT sixSireTa svetovani 
diagrama.  

5. erT-erTi arasportuli profilis skolis 15 
wlis vaJma moswavleebma monawileoba miiRes mZleos-
nobis seqciaSi 100 m distanciaze sirbilSi. 30 mona-
wilis naCvenebi droebi (wamebis sizustiT) mocemulia 
sixSireTa cxriliT 

 
dro 13 15 16 17 18 19 da meti 
sixSire 2 4 7 8 3 6 

 
 aageT am cxrilis Sesabamisi wertilovani diag-

rama. 
6. daakvirdiT romelime qveynis safexburTo Cempi-

onatis statistikur cxrils da SeadgineT gamarj-
vebaTa raodenobebis sixSireebis (gundebis raodeno-
bis mixedviT) cxrili. aageT poligoni da svetovani 
diagrama. 

7. gaagoreT kamaTeli 100-jer. SeadgineT mosuli 
ricxvebis mixedviT  sixSireTa da fardobiT sixSi-
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reTa cxrilebi. aageT Sesabamisi poliginebi. ra 
daskvnis gakeTeba SegiZliaT?  

 
pasuxebipasuxebipasuxebipasuxebi....    

  1. 
 

 

 
   2.        3, 3, 3, 4, 5, 5, 7, 8, 8, 8, 14 

 
 

 
 
 
 
 
 

 
 

3.                            4.    
 
  
 
 
 
 
 
 
 
   
 
 
 
 

xi 1 2 5 7 8 10 17 
vi 1 4 3 4 1 2 1 

Wi 
16

1
 

16

4
 

16

3
 

16

4
 

16

1
 

16

2
 

16

1
 

3/11 

2/11 

1/11 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

• 

• 

• 

• 

• 

x 

W        fard.fard.fard.fard.    sixSiresixSiresixSiresixSire    

• 
• 

• 

• 

• 

1 2 3 4 5 6 7 8 9 10 

1 

2 

3 

4 

5 

6 

7 
8 
9 

x 

v        sixSiresixSiresixSiresixSire    

• 

• 

• 
• 

• 

1 2 3 4 5 6 7 

1 

2 

3 

4 

5 

x 

v        sixSiresixSiresixSiresixSire    
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            5. 
 
 
 
 
 
 
 

    

    
    

    
    

    
    

    
    

$ 5$ 5$ 5$ 5. uwyveti . uwyveti . uwyveti . uwyveti tipis tipis tipis tipis monacemebi. sixSireTa monacemebi. sixSireTa monacemebi. sixSireTa monacemebi. sixSireTa     
            intervaluri ganawileba.intervaluri ganawileba.intervaluri ganawileba.intervaluri ganawileba.    histograma histograma histograma histograma     

    
rodesac monacemebi uwyveti tipisaa, sixSireTa da 

fardobiTY sixSireTa ganawilebebi im saxiT, rogorc 
wina paragrafebSi ganvixileT arafers gvaZlevs, 
vinaidan faqtobrivad yvela monacemi gansxvavebulia. 

aseT SemTxvevaSi xdeba monacemebis dajgufeba 
intervalebad. intervalebi unda iyos TanaukveTi da 
monacemebi daiyofa TanaukveT klasebad. erT klasad 
CaiTvlebian erTi da igive intervalSi moxvedrili 
monacemebi. 

xSirad, sasurvelia yvela intervals hqondes 
toli sigrZe. aseT dros jer irCeven intervalTa 
raodenobas. SerCevis umciresi elementisaTvis 
naklebobiT, xolo udidesisaTvis metobiT SearCeven 
uaxloes mTel a da b ricxvebs Sesabamisad. klasis 

sigane iqneba 
k

ab −
=∆  ricxvi, sadac  k aris 

 

    

  

 

 

 

 

• 

• 

• 

• 

• 
• 

v        sixSiresixSiresixSiresixSire    

x 13 11 12 

1 

2 

3 

4 

5 

6 

7 

8 

15 16 17 18 19 14 
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intervalTa raodenoba. Semdeg [ ,  ]a b  intervals yofen 

toli sigrZis 0 1[ , )a a ; ) [ 21 aa ; 2 3 1[ , ); ;[ ,  ]k ka a a a−…  (sadac 

aa =0 ; )ba
k
=  intervalebad. Tu miRebuli 

intervalebidan yovel i-ur intervals mivuwerT 
ricxvs, romelic intervalSi moxvedrili monacemebis 
vi sixSiris tolia, miviRebT monacemTa sixSireebis monacemTa sixSireebis monacemTa sixSireebis monacemTa sixSireebis 
intervaluri ganawilebis cxrilsintervaluri ganawilebis cxrilsintervaluri ganawilebis cxrilsintervaluri ganawilebis cxrils. Tu intervalebs 
Sesabamis Wi fardobiT sixSireebs mivuwerT miviRebT 
monacemebis fardobiT sixSireTa intervaluri monacemebis fardobiT sixSireTa intervaluri monacemebis fardobiT sixSireTa intervaluri monacemebis fardobiT sixSireTa intervaluri 
ganawilebis cxrilsganawilebis cxrilsganawilebis cxrilsganawilebis cxrils    (ix. cxr 5.1).... 
 

intervali [ )  10 aa  )  [ 21 aa   . . . ]  [ 1 kk aa −   

vi v1 v2 . . . vk 
Wi W1 W2 . . . Wk 

 

cxr. 5.cxr. 5.cxr. 5.cxr. 5.1111....    sixSireTa da fardobiT sixSireTa sixSireTa da fardobiT sixSireTa sixSireTa da fardobiT sixSireTa sixSireTa da fardobiT sixSireTa     
intervaluri ganawilebebiintervaluri ganawilebebiintervaluri ganawilebebiintervaluri ganawilebebis cxrilis cxrilis cxrilis cxrili    

    

 
gansazRvreba 5gansazRvreba 5gansazRvreba 5gansazRvreba 5.1..1..1..1. intervalis erTeulze sixSiris 

∆
i

v
 (fardobiT sixSiris 

∆
i

W
) mniSvnelobas am inter-

valze sixSirissixSirissixSirissixSiris (Sesabamisad, fardobiTi sixSirisfardobiTi sixSirisfardobiTi sixSirisfardobiTi sixSiris) 
simkvrive simkvrive simkvrive simkvrive ewodeba. cxadia, rodesac xdeba tol 
intervalebad dayofa sixSireTa da fardobiT sixSi-
reTa simkvriveebi iseve gansxvavdebian erTmaneTisagan, 
rogorc Sesabamisi sixSireebi da fardobiTi sixSi-
reebi. 

magaliTi magaliTi magaliTi magaliTi 5555.1..1..1..1. kursantma sacecxle momzadebisas 
10sm radiusian mrgval stendze Caatara 80 gasro-
liani seria. Sedegebi (samiznis centridan daSoreba 
santimetrebSi) cxrilSia moyvanili. SevadginoT 
sixSireTa da fardobiT sixSireTa intervaluri 
ganawilebis cxrilebi. 

    

3 4,7 4,1 0,4 1,6 3,2 5,1 7,8 9,6 2,5 
7,4 3,1 3,9 4,7 4,8 2,4 5 8,7 4,8 3,4 
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1,2 0,3 0,8 1,6 3,7 3,2 2,6 2,8 8,3 9,7 
5,2 4,8 2,9 2,5 1,4 7,6 3,5 1,1 0,3 0,2 
5,3 7 1,8 5,2 9,5 4,8 3,1 2,9 2 5,3 
3,4 2,6 2 3,2 5,4 6,7 3,6 3,2 1 0,1 
6,7 1,3 0,2 8,4 2,6 1,3 7,3 0,1 2,7 6,9 
4,6 3,3 2,8 6,5 1,8 2,9 1,4 4,6 4,8 2,9 

    

amoxsnaamoxsnaamoxsnaamoxsna. . . . am magaliTSi populacia warmosaxviTia. 
igi warmoadgens kursantis yvela SesaZlo gasrolaTa 
Sedegebs. SerCevis moculobaa 80=n . umciresi monacemia 
0,1, udidesi _ 9,7. e.i. 0=a ; 10=b . intervalebis 
raodenobad SevarCioT 10=k  da TiTo intervalis 

sigrZe iqneba 1
10

010
=

−
=∆ . miviRebT intervalebs [0 , 1) ; 

[1 , 2); ;[9,  10]… . sixSireTa da fardobiT sixSireTa 

intervaluri ganawilebis cxrils eqneba saxe (cxr. 5.2). 
 
 

inter-
vali 

[0, 1] [1, 2) [2, 3) [3, 4) [4, 5) [5,6)  [6,7)  [7,8)  [8,9)  [9, 10] 

vi    7 11 15 14 10 7 4 5 4 3 
Wi 7/80 11/80 15/80 14/80 10/80 7/80 4/80 5/80 4/80 3/80 

    

cxrcxrcxrcxr. 5. 5. 5. 5.2. .2. .2. .2. sixSireTasixSireTasixSireTasixSireTa    dadadada    fardobiTfardobiTfardobiTfardobiT    sixSireTasixSireTasixSireTasixSireTa    ganawilebisganawilebisganawilebisganawilebis    
cxrilicxrilicxrilicxrili    5.5.5.5.1 1 1 1 magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    dayofisdayofisdayofisdayofis    intervalTaintervalTaintervalTaintervalTa    k =10    

raodenobisraodenobisraodenobisraodenobis    SemTxvevaSiSemTxvevaSiSemTxvevaSiSemTxvevaSi    
 

uwyveti tipis monacemebis grafikuli warmodgeni-
saTvis wertilovani da meseruli diagramebis nacvlad 
ageben sixSireTa da fardobiT sixSireTa histograsixSireTa da fardobiT sixSireTa histograsixSireTa da fardobiT sixSireTa histograsixSireTa da fardobiT sixSireTa histogra----
mebsmebsmebsmebs. sixSireTa sixSireTa sixSireTa sixSireTa )(xξ     (fardobiT sixSir(fardobiT sixSir(fardobiT sixSir(fardobiT sixSireTa eTa eTa eTa )(xη )))) 

histogramishistogramishistogramishistogramis asagebad abscisaTa RerZze aiReba 
dayofis intervalebi da TiToeul maTganze, rogorc 
fuZeze, daidgmeba im simaRlis marTkuTxedi, romlis 
farTobi tolia mocemuli intervalis sixSiris 
(fardobiTi sixSiris). histograma warmoadgens 
namdvili cvladis funqcias, romelic intervalis 
yovel wertilSi iRebs masze dadgmuli marTkuTxedis 
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simaRlis tol mniSvnelobas, xolo intervalebis 
gareT ki nulis tolia (ix. cxr. 5.3 da nax. 5.1). 

 

inter-
vali 0ax <  ) [ 10 aax∈  ) [ 21 aax∈  ... ][ 1 kk aax −∈  kax >  

)(xξ  0 

∆
1v
 

∆
2v
 

... 

∆
kv
 

0 

)(xη  0 

∆
1W
 

∆
2W
 

... 

∆
kW
 

0 

 

cxr. 5.3. sixSireTa da fardobiT sixSireTacxr. 5.3. sixSireTa da fardobiT sixSireTacxr. 5.3. sixSireTa da fardobiT sixSireTacxr. 5.3. sixSireTa da fardobiT sixSireTa    
histogramebis cxrilhistogramebis cxrilhistogramebis cxrilhistogramebis cxriliiii    

nax. 5.1. sixSireTa nax. 5.1. sixSireTa nax. 5.1. sixSireTa nax. 5.1. sixSireTa )(xξ     histograma 5.4 cxrilis histograma 5.4 cxrilis histograma 5.4 cxrilis histograma 5.4 cxrilis     

mixedviTmixedviTmixedviTmixedviT    
 
cxadia, sixSireTa (fardobiT sixSireTa) histogra-

masa da OX RerZs Soris moTavsebuli aris farTobi 
n-is (Sesabamisad, 1-is) tolia. 

avagoT sixSireTa histograma (nax. 5.2) dayofis 
intervalTa 10=k  raodenobis SemTxvevaSi miRebuli 
ganawilebis cxrilisaTvis (cx. 5.2). Tu davakvirdebiT 
SevamCnevT,  rom  monacemTa didi nawili Tavs iyris 

 
x 

 
)(xξ  
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[1, 4) intervalSi, xolo maTgan yvelaze ufro bevri  
monacemi [2, 3) intervalSi xvdeba. 

bunebrivia imisaTvis, rom histogramam srulad 
warmoaCinos SerCevis suraTi, didi mniSvneloba aqvs 
intervalTa raodenobis, k-s sworad SerCevas. Tu k 
Zalian didi iqneba SerCevis simravle SeiZleba imdenad 
bevr intervalad daiyos, rom miviRoT monacemTa 
sawyisi simravlis msgavsi simravle, xolo, piriqiT, 
intervalebis simcirem ki SeiZleba gamoiwvios infor-
maciis dakargva. gasaTvaliswinebelia is faqtic, rom 
intervalebis raodenobis arCevisas unda SevecadoT 
Tavidan aviciloT carieli intervalebi (romlebSic 

arc erTi monacemi ar moxvdeba SerCevidan).  
nax. 5.2nax. 5.2nax. 5.2nax. 5.2. sixSireTa histograma 5.1 magaliTisaTvis . sixSireTa histograma 5.1 magaliTisaTvis . sixSireTa histograma 5.1 magaliTisaTvis . sixSireTa histograma 5.1 magaliTisaTvis 

intervalTa intervalTa intervalTa intervalTa k =10    raodenobad dayofis SemTxvevaSiraodenobad dayofis SemTxvevaSiraodenobad dayofis SemTxvevaSiraodenobad dayofis SemTxvevaSi    
 

    zemoT Tqmulis sailustraciod ganvixiloT 5.1 maga-
liTSi 20=k  raodenobis intervalebad dayofa. Sevad-
ginoT sixSireTa ganawilebis cxrili (ix. cxr. 5.4) da 

avagoT histograma (nax. 5.3). cxadia 5,0
20

010
=

−
=∆ . 

x 

 
)(xξ  
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∆i vi  ∆i vi 
[0 0.5) 6  [5 5.5) 7 
[0.5 1) 1  [5.5 6) 0 
[1 1.5) 7  [6 6.5) 0 
[1.5 2) 4  [6.5 7) 4 
[2 2.5) 3  [7 7.5) 3 
[2.5 3) 12  [7.5 8) 2 
[3 3.5) 10  [8 8.5) 3 
[3.5 4) 4  [8.5 9) 1 
[4 4.5) 1  [9 9.5) 0 
[4.5 5) 9  [9.5 10] 3 

 
cxr. 5.4. sixSireTa ganawilebis cxrili cxr. 5.4. sixSireTa ganawilebis cxrili cxr. 5.4. sixSireTa ganawilebis cxrili cxr. 5.4. sixSireTa ganawilebis cxrili 5.1 magaliTisaTvis 5.1 magaliTisaTvis 5.1 magaliTisaTvis 5.1 magaliTisaTvis 

dayofis intervalTa dayofis intervalTa dayofis intervalTa dayofis intervalTa 20=k     raodenobis SemTxvevaSiraodenobis SemTxvevaSiraodenobis SemTxvevaSiraodenobis SemTxvevaSi 
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avagoT Sesabamisi histograma 

nax. 5.3nax. 5.3nax. 5.3nax. 5.3. sixSireTa histograma 5.1 magaliTisaTvis dayofis intervalTa. sixSireTa histograma 5.1 magaliTisaTvis dayofis intervalTa. sixSireTa histograma 5.1 magaliTisaTvis dayofis intervalTa. sixSireTa histograma 5.1 magaliTisaTvis dayofis intervalTa    
20=k     raodenobis SemTxvevaSraodenobis SemTxvevaSraodenobis SemTxvevaSraodenobis SemTxvevaSiiii

 

3
6
 

ξξξξ(x) 
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erTi SexedviTac Cans, rom gaCnda uamravi gadaxra 
ZiriTadi grafikuli warmodgenidan, romlebic 
araviTar informacias ar gvaZleven. 

klasebis k raodenobis arCeva rekomendebulia e.w. 

logariTmis  wesiTlogariTmis  wesiTlogariTmis  wesiTlogariTmis  wesiT (steijsis wesisteijsis wesisteijsis wesisteijsis wesi – Sturgis’ rule)  

nk 10log322.31+≈  

an raisis wesiTraisis wesiTraisis wesiTraisis wesiT (Rice rule) 
32 nk ≈ . 

pirvelis gaTvaliswinebiT SerCevis n moculobi-
dan gamomdinare rekomedirebulia k-s Semdegi mniSv-
nelobebi: 
 

n 50≤n  ]100  50[∈n  ]250  100[∈n  250≥n  

k ]7  4[∈k  ]10  6[∈k  ]12  7[∈k  ]20  10[∈k  

 
amocanamocanamocanamocanebiebiebiebi    

1. erT-erT poliklinikaSi, erTi Tvis ganmavlobaSi 
yoveldRiurad akvirdebodnen im bavSvTa raodenobebs, 
romlebic gamokvlevebisas sargeblobdnen saxelmwifo 
dazRveviT. miRebuli monacemebiT SeadgineT yovel-
dRiurad dazRveviT mosargeble bavSvebis raodenobe-
bis sixSireTa intervaluri ganawilebis cxrili da 
aageT sixSireTa histograma. 

 

24 11 17 28 15 2 12 24 10 26 
17 13 3 9 20 6 14 14 16 15 
15 25 14 15 8 19 8 10 23 9 

 

(miTiTebamiTiTebamiTiTebamiTiTeba: intervalebis raodenoba daadgineT 32k n≈  
formuliT). 

2. mocemulia 50=n  moculobis SerCeva 

8,6 3,9 5,31 2,3 8,27 6 13,8 11,2 1,6 2,03 
1,17 0,4 6,82 9,64 13,05 0,8 5,2 3,72 4,88 3,9 
5,01 6,43 0,12 4,5 7 2 8,17 6,49 0 7,58 
12,68 2,45 2,14 7,29 1,35 13,14 8,05 1,2 9,35 5,78 
1,3 2,83 6,21 1,7 10,8 3,5 9,3 10,9 0,4 1,92 
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SeadgineT fardobiT sixSireTa intervaluri gana-
wilebis cxrili da aageT fardobiT sixSireTa 
histograma (miTiTebamiTiTebamiTiTebamiTiTeba: intervalebis raodenoba daad-

gineT nk 10log322,31+≈  formuliT). 

3. mocemulia sixSireTa intervaluri ganawilebis 
cxrili  

 
[_7 _4) [_4 _1) [_1 2) [2 5) [5 8] 

4 6 9 12 8 
 

aageT sixSireTa histograma. 
4. CaatareT samizneze srolaTa seria. yoveli cdis 

Sedegi iyos samiznis centridan daSorebis manZili. 
aageT sixSireTa da fardobiT sixSireTa histogramebi. 

 
pasuxebipasuxebipasuxebipasuxebi    

1.  
 
 
 
 
 
 
 
 
 
 
 
2.  
 
 

 
 
 
 
 
 

[2  7) 3 

[7  12) 7 

[12 17) 10 

[17  22) 4 

[22  27) 5 

[27  32] 1 

 

[0  2) 12/50 

[2  4) 10/50 

[4  6) 6/50 

[6  8) 8/50 

[8  10) 7/50 

[8  12) 3/50 

[12  14] 4/50 

 

k =6 

x 

ξξξξ(x) 

2 

7/5 

1 

2 

4/5 
3/5 

7 12 17 22 27 32 

k =7 

x 

ηηηη(x) 

6/50 

2 4 6 8 10 12 14 

5/50 

4/50 

3/50 

2/50 

1/50 
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3.  

 
 
 
 
 
 
 

§ 6. foTlebiani Reroebis msgavsi § 6. foTlebiani Reroebis msgavsi § 6. foTlebiani Reroebis msgavsi § 6. foTlebiani Reroebis msgavsi     
diagramadiagramadiagramadiagrama    

    

xSir SemTxvevaSi saWiro informaciis srulad 

warmoCinebisaTvis sixSireTa ganawilebis grafikulad 

warmodgenasTan erTad gamoiyeneba e.w. foTlebiani foTlebiani foTlebiani foTlebiani 

Reroebis msgavsi diagrama.Reroebis msgavsi diagrama.Reroebis msgavsi diagrama.Reroebis msgavsi diagrama. misi agebisaTvis saWiroa 

monacemebidan winaswar gamoiyos imdeni niSani, rom 

darCes erTnairi Tanrigis maCvenebeli cifrebi. 

miRebuli marcxena nawilebi unda dalagdes 

zrdadobis mixedviT gameorebebis gareSe (rac 

Seadgens vertikalur Reros). TiToeul am monacems 

marjvnidan unda mieweros gamoyofili niSnebi 

Tanamimdevrobis mixedviT (miviRebT horizontalur 

Reroebs). Tu monacemebi aTwiladebia SeiZleba 

aTwiladi niSnebi gamovyoT.     

ganvixiloT konkretuli magaliTi. 

magaliTi 6.1.magaliTi 6.1.magaliTi 6.1.magaliTi 6.1. avagoT foTlebiani Reroebis msgavsi 

diagrama 5.1    magaliTisaTvis. am dros vertikalur 

Reros warmoadgenen mTeli ricxvebi 0, 1, 2, …, 9, xolo 

aTwiladi nawilebi iqneba foTlebi. CamovweroT 

vertikaluri Reros elementebi svetSi da marjvniv 

mivuweroT aTwiladi nawilebi maTi rigis mixedviT 

(ix. cxr. 6.1). 

 

x -7 -4 -1 2 5 8 

4 

3 

ξξξξ(x) 
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0 4, 3, 8, 3, 2, 2, 1 
1 6, 2, 6, 4, 1, 8, 0, 3, 3, 8, 4 
2 5, 4, 6, 8, 9, 5, 9, 0, 6, 0, 5, 4, 6, 8, 9, 5, 9, 0, 6, 0, 6, 7, 8, 9, 9 
3 0, 2, 1, 9, 4, 7, 2, 5, 1, 4, 2, 6, 2, 3 
4 7, 1, 7, 8, 8, 8, 8, 6, 6, 8 
5 1, 0, 2, 3, 2, 3, 4 
6 7, 7, 9, 5 
7 8, 4, 6, 0, 3 
8 7, 3, 1, 4 
9 6, 7, 5 

 

cxr. 6cxr. 6cxr. 6cxr. 6.1. foTlebiani Reroebis msgavsi diagrama 5.1 .1. foTlebiani Reroebis msgavsi diagrama 5.1 .1. foTlebiani Reroebis msgavsi diagrama 5.1 .1. foTlebiani Reroebis msgavsi diagrama 5.1 
magaliTisaTvis magaliTisaTvis magaliTisaTvis magaliTisaTvis     

 

advilad misaxvedria, rom Tu diagramas marcxniv 

90°-iT movabrunebT mas histogramis saxe eqneba 
(SeadareT nax. 5.2-s). histogramisgan gansxvavebiT es 
diagrama ar kargavs arc erT wvrilman informacias. 
magaliTad, 5.2 naxazze histogramaze Cans mxolod is, 
rom [1, 2) SualedSi gvxvdeba 11 cali monacemi. 
konkretulad romeli monacemebia da ramdenjer 
gvxvdeba TiToeuli an ra TanmimdevrobiT es 
foTlebiani Reroebis msgavsi diagramaze im 
horizontalur Reroze SegviZlia moviZioT, romelic 
vertikaluri Reros (ricxvi erTis) marjvnivaa. 

foTlebiani Reroebis msgavsi diagrama SeiZleba 
diskretuli monacemebisTvisac avagoT. 

magaliTi 6magaliTi 6magaliTi 6magaliTi 6.2.2.2.2. ganvixiloT avtodromze axlad 
Seqmnili satvirTo avtomobilebis gamocdis dros 
garbenili manZilebi (km-Si):  
20150, 24003, 20406, 22127, 24117, 20328, 23215, 20182, 20150, 
22054, 22160 

am monacemebidan gamovyoT mZimiT (aseulebis 
maCveneblis CaTvliT) marjvnidan sam-sami cifri. e.i. 
avtomobilis garbeni gavzomoT 1000 kilometris 
sizustiT. Semdegi cxrili gviCvenebs foTlebiani 
Reroebis diagramis Sedgenis process. 
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g
ar

b
en
is

 
no

me
r
i 

monace-
mebi 

varia-
ciuli 
mwkrivi 

vertika-
luri 
Reros 
ageba 

foTlebiani  
Reroebis diagrama 

verti-
kaluri 
Rero 

foTlebi 

1 20150 20150 20 150 20 150,406,328,182, 150 
2 24003 20150 20 406 22 127, 054, 160 
3 20406 20182 20 328 23 215 
4 22127 20328 20 182 24 003,117 
5 24117 20406 20 150   
6 20328 22054 22 127   

7 23215 22127 22 054   
8 20182 22160 22 160   
9 20150 23215 23 215   
10 22054 24003 24 003   
11 22160 24117 24 117   

 

cxr. 6cxr. 6cxr. 6cxr. 6.2. foTlebiani Reroebis msgavs.2. foTlebiani Reroebis msgavs.2. foTlebiani Reroebis msgavs.2. foTlebiani Reroebis msgavsi diagramis ageba 6i diagramis ageba 6i diagramis ageba 6i diagramis ageba 6.2 .2 .2 .2 
magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    

 

foTlebi SeiZleba dalagdes araklebadobis mixed-
viT.  

im SemTxvevaSi, rodesac romelime Reros bevri 
foTlebi aqvs, xdeba am foTlebis dayofa ramdenime 
intervalad. Sesabamisad, es Rero cxrilSi igive 
raodenobiT iqneba warmodgenili TiToeulis gaswvriv 
Tavisi foTlebiT. 

magaliTad, Tu gvaqvs nedli monacemebi Reros 
maCvenebeli 2-sTvis 
 25, 21, 22, 21, 20, 22, 21, 21, 25, 27, 25, 25, 21, 22, 23, 24 
SeiZleba foTlebi (0,1); (2,3); (4,5); (6,7); davalagoT 
gancalkevebiT 2•-is gaswvriv 0 da 1-ebi, Semdeg a-s 
gaswvriv 2 da 3-ebi, b-s gaswvriv 4 da 5-ebi da a.S. 
laTinuri anbanis mixedviT, xolo bolo foTlebi 
davalagoT 2+-is gaswvriv gveqneba (foTlebi dala-
gebuli zrdadi TanmimdevrobiT) 
 

Rero foTlebi 

2• 0, 1, 1, 1, 1, 1 

a 2, 2, 2, 3 
b 4, 5, 5, 5, 5 
2+ 7 
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SevniSnoT, rom vertikalur svetSi Reroebi SeiZleba 

davalagoT zemodan qvemoT klebis mixedviTac. 
 
amocanebiamocanebiamocanebiamocanebi    

1. mocemulia 30=n moculobis SerCeva. aageT foT-
lebiani Reroebis msgavsi diagrama. monacemebi 
daalageT araklebadobis mixedviT 

 

7,1 6,9 8,15 8,0 10,25 9,7 8,5 7 7 6,84 
8,3 8,35 8,52 9,2 9,25 7,8 8,9 8,5 7,4 9,2 
10,1 10,15 6,8 8,54 8,6 9,2 9,3 8,7 9,3 8,73 

 

2. menejers aqvs erTi Tvis ganmavlobaSi supermar-
ketSi yoveldRiurad gayiduli yavis (wona gramebSi) 
monacemebi. aageT foTlebiani Reroebis msgavsi dia-
grama. 
3150 3100 3200 3150 2950 2900 3000 3150 
3100 2900 2850 2800 2900 3000 3250 3050 
3200 3050 3100 3000 3050 2900 2950 2800 
2850 2800 2950 3000 3100 3250   

 
3. cxrilis saxiT mocemulia oTxi wlis 

ganmavlobaSi mikrosafinanso organizaciis mier 
yovelTviurad sesxad gacemuli Tanxebis raodenobebi 
(larebSi). aageT foTlebiani Reroebis msgavsi 
diagrama (foTlebi daalageT araklebadobis 
mixedviT). 

 
22700 23300 24750 23200 22350 22300 
24100 24600 22100 24350 25600 24100 
25150 23000 26100 26400 25200 21200 
20000 21600 24450 25200 24200 20900 
23100 25000 24600 23200 26100 20200 
25450 24800 22100 26400 26000 24500 
23400 26300 23150 21150 25200 25450 
26350 26200 20300 23250 25100 24200 

 



 43 

pasuxebipasuxebipasuxebipasuxebi    

1.  
6 80, 84, 90 
7 0, 0, 10, 40, 80 
8* 0, 15, 30, 35 
a 50, 50, 52, 54 
8+ 60, 70, 73, 90 
9* 20, 20, 20, 25 
9+ 30, 30, 70 
10 10, 15, 25 

2.  
28 50, 00, 00, 50, 00 
29 50, 00, 00, 00, 00, 50, 50 
30 00, 00, 00, 50, 50, 00, 50, 00 
31 50, 00, 50, 50, 00, 00 
32 00, 50, 00 

 
3.  

20 0, 200, 300, 900 
21 150, 200, 600 
22 100, 100, 300, 350, 700 
23 0, 100, 150, 200, 200, 250, 300, 400 
24* 100, 100, 200, 200, 350, 450 
24+ 500, 600, 600, 750, 800 
25 0, 100, 150, 200, 200, 200, 450, 450, 600 
26 0, 100, 100, 200, 300, 350, 400, 400 

    

    
    
    
    
    
    
    
    
    
    



 44 

§§§§    7.7.7.7.    interinterinterintervaluri monacemebis diskretizirebavaluri monacemebis diskretizirebavaluri monacemebis diskretizirebavaluri monacemebis diskretizireba    da da da da 
diskretuli monacemebis intervalebad dayofadiskretuli monacemebis intervalebad dayofadiskretuli monacemebis intervalebad dayofadiskretuli monacemebis intervalebad dayofa    

    
uwyveti tipis monacemebisaTvis me-5 paragrafSi 

ganvixileT monacemTa intervalebad dayofis saSua-
lebiT sixSireTa da fardobiT sixSireTa  histogra-
mebis ageba. xSir SemTxvevaSi mimarTaven am monace-
mebis diskretizirebas da maTTvis iseTive grafikul 
wamodgenebs iReben, rogoric diskretuli monacemebi-
saTvis gvqonda.  

SevCerdeT am sakiTxze da ganvixiloT uwyveti 
monacemebis sixSireTa intervaluri ganawilebis 

cxrili (cxr. 7.1). ganvixiloT toli ∆ sigrZis 
intervalebad dayofis SemTxveva 

 
intervali [a0  a1] [a1  a2)  … [ak-1  ak]  

sixSire vi v1  v2 … vk  
 

cxr. 7.1. sixSireTa intervaluri ganawilebis cxr. 7.1. sixSireTa intervaluri ganawilebis cxr. 7.1. sixSireTa intervaluri ganawilebis cxr. 7.1. sixSireTa intervaluri ganawilebis     
cxrilicxrilicxrilicxrili    

 
am cxrilis mixedviT SevadginoT sixSireTa 

histogramis asagebad saWiro cxrili. TiToeuli i-uri 
intervalis Sua wertils SevusabamoT Sesabamisi 

sixSiris simkvrive 
∆

i
v

 (anu histogramis mniSvneloba 

am wertilze). miviRebT sixSireTa ganawilebis cxrils 
diskretizirebuli uwyveti tipis monacemebisaTvis 
(cxr. 7.2) 

 

xi 
2

10 aa +
 

2

21 aa +
 

 

… 
2

1 kk aa +−  

∆
iv
 

∆
1v
 

∆
2v
 

 

… 
∆

kv
 

 

cxr. cxr. cxr. cxr. 7.7.7.7.2. sixSireTa ganawilebis cxrili diskretizirebuli 2. sixSireTa ganawilebis cxrili diskretizirebuli 2. sixSireTa ganawilebis cxrili diskretizirebuli 2. sixSireTa ganawilebis cxrili diskretizirebuli 
uwyveti uwyveti uwyveti uwyveti tipis tipis tipis tipis monacemebisaTvismonacemebisaTvismonacemebisaTvismonacemebisaTvis    
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Tu am cxrilis monacemebiT avagebT wertilebs, 
miviRebT sixSireTa wertilovan diagramas uwyveti 
tipis monacemebisaTvis. 

axla pirveli intervalis marcxena bolos marcxniv, 
xolo bolo intervalis marjvena bolos marjvniv 
abscisaTa RerZze moviniSnoT Sesabamisi wertilebi-

dan 
2

∆
 manZiliT daSorebuli wertilebi da miRebuli 

wertilebi mimdevrobiT SevaerToT. ase miRebul 
texils uwyveti monacemebis poligonimonacemebis poligonimonacemebis poligonimonacemebis poligoni ewodeba. 
naxazze (nax. 7.1) agebulia sixSireTa histograma da  
poligoni uwyveti tipis monacemebisaTvis. 

 
nax. 7nax. 7nax. 7nax. 7.1. sixSireTa .1. sixSireTa .1. sixSireTa .1. sixSireTa ξξξξ((((x))))    histograma da poligoni histograma da poligoni histograma da poligoni histograma da poligoni     

uwyveti uwyveti uwyveti uwyveti tipis tipis tipis tipis monacemebisaTvismonacemebisaTvismonacemebisaTvismonacemebisaTvis 
 
aseve SegviZlia avagoT fardobiT sixSireTa poli-

gonic uwyveti ganawilebisaTvis. im SemTxvevaSi, roca 
histogramebi agebulia toli sididis intervalebad 
dayofiT sixSireTa poligonsa da OX RerZs Soris 

 
0 

ξ(x) 

x 
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moTavsebuli sibrtyis nawilis farTobi SerCevis n 
moculobis tolia. fardobiT sixSireTa poligonsa 
da OX RerZs Soris moTavsebuli sibrtyis nawilis 
farTobi ki 1-is tolia. 
 

magaliTi 7.1magaliTi 7.1magaliTi 7.1magaliTi 7.1. ganvixiloT 30=n  moculobis SerCeva 
nakrZalSi arsebuli gareuli Txebis wonebis (kg-ebSi) 
populaciidan. 

 
9,5 16,2 17 12,5 14,8 8,4 10,1 11,5 15,2 17,6 
17,4 9 10,2 14,3 13,1 9,3 16,4 11 14,9 16,2 
8,5 17,1 17,8 9,7 14,2 8,1 16,3 15,2 17,4 9,2 
 
avagoT sixSireTa histograma  da poligoni. 

amoxsnaamoxsnaamoxsnaamoxsna.... umciresi monacemia 8,1 da udidesi 17,8. 
ganvixiloT [8, 18] Sualedi da davyoT 5=k  inter-
valad. Sesabamisad intervalebis sigrZeebi iqneba 

2
5

818
=

−
=∆ . SevadginoT sixSireTa ganawilebis cxrili 

gverdiT mivuweroT intervalebis Sua wertilebi da 
sixSireTa histogramis mniSvnelobebi (cxr. 7.3). 
 

inter-
vali 

sixSireTa 
daTvla 

intervalis 
sixSire  

histogramis 
mniSvneloba 

intervalis 
Sua 

wertili 

[8  10) ||||  ||| 8 4 9 
[10 12) |||| 4 2 11 
[12 14) || 2 1 13 
[14 16) |||| | 6 3 15 
[16 18] |||| |||| 10 5 17 

(_∞ 8) 0 0 0 7 

(18 +∞) 0 0 0 19 
 

cxr. 7.3cxr. 7.3cxr. 7.3cxr. 7.3....    poligonpoligonpoligonpoligonis cxrilis miReba 7is cxrilis miReba 7is cxrilis miReba 7is cxrilis miReba 7.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis    

avagoT erTi da igive naxazze Sesabamisi histograma 
da poligoni (nax. 7.2). 
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nax. 7nax. 7nax. 7nax. 7.2. si.2. si.2. si.2. sixSireTa histograma da poligoni 7xSireTa histograma da poligoni 7xSireTa histograma da poligoni 7xSireTa histograma da poligoni 7.1 .1 .1 .1 
magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    

 

zogjer diskretuli monacemebis poligonis asagebad 

saWiroa maTi intervalebad dajgufeba, histogramis 

ageba da Semdeg diskretizirebis saSualebiT poligo-

nis miReba. am gzas mivmarTavT iseT SemTxvevaSi, 

rodesac diskretuli monacemebi TiTqmis ar meordebian 

an Zalian bevr gansxvavebul mniSvnelobebs iReben. 

ganvixiloT magaliTi. 

magaliTi 7magaliTi 7magaliTi 7magaliTi 7.2..2..2..2. gvaqvs fermeris mier sakarmidamo 

nakveTSi sxvadasxva wlebSi moyvanili simindis 

mosavlis (kg-ebSi) raodenobebis 20=n  moculobis 

SerCeva. 

 
245 288 275 246 310 295 302 267 292 305 
310 257 274 302 311 298 277 285 315 304 

 
avagoT sixSireTa poligoni. 

amoxsna.amoxsna.amoxsna.amoxsna. rogorc Cans monacemebi TiTqmis ar 

meordeba, amitom sixSireTa wertilovani diagramis 

x 
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agebas (romlis wertilebis SeerTebiTac miiReba 

sixSireTa poligoni) azri ar aqvs. 

jer movaxdinoT monacemebis intervalebad dajgu-

feba. umciresi monacemia 245 udidesi ki 315. ganvixi-

loT [240, 320] Sualedi da davyoT 4=k raodenobis 

toli sigrZis Sualedad. TiToeulis sigrZe iqneba 

20
4

240320
=

−
=∆ . aviRoT TiToeuli intervalis Sua 

wertili, xolo kidura wertilebisagan marcxniv da 

marjvniv [240, 320] intervalis gareT 10
2
=

∆
 manZiliT 

daSorebuli kidev TiTo wertili 230 da 330. 

TiToeul wertils SevusabamoT sixSiris simkvrive 

Sesabamis intervalze (cxr. 7.4).  

 
intervali sixSireTa 

daTvla 
sixSire 

vi 
sixSiris 
simkvrive 

intervalis 
wertili 

(_∞ 240) 0 0 0 230 

[240  260) ||| 3 3/20 250 

[260  280) |||| 4 4/20 270 

[280  300) |||| 5 5/20 290 

[300  320] ||||  ||| 8 8/20 310 

(320   ∞) 0 0 0 330 
 

cxr. 7.4. sixSireTa poligonis cxrcxr. 7.4. sixSireTa poligonis cxrcxr. 7.4. sixSireTa poligonis cxrcxr. 7.4. sixSireTa poligonis cxrilis miReba 7.2 ilis miReba 7.2 ilis miReba 7.2 ilis miReba 7.2 
magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    

 

cxadia am cxrilis saSualebiT SeiZleba avagoT 
mocemuli diskretuli monacemebisaTvis histogramac 
da poligonic (ix. nax. 7.3). 
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nax. 7nax. 7nax. 7nax. 7.3. sixSireTa .3. sixSireTa .3. sixSireTa .3. sixSireTa histograma da poligoni histograma da poligoni histograma da poligoni histograma da poligoni     

7777.2 magaliTisaTvis.2 magaliTisaTvis.2 magaliTisaTvis.2 magaliTisaTvis 
 
amocanamocanamocanamocanebiebiebiebi    
 
1. mocemulia 30=n  moculobis SerCeva diskre-

tuli monacemebidan. SeadgineT intervaluri ganawi-

lebis cxrili da aageT sixSireTa histograma. 

(miTiTebamiTiTebamiTiTebamiTiTeba: moaxdineT 5 tol intervalad dayofa) 

  20, 18, 12, 13, 28, 11, 17, 12, 16, 21, 21, 12, 14, 15, 22,  

  16, 16, 20, 14, 23, 10, 12, 24, 24, 19, 10, 18, 19, 25, 26. 

2. SedgineT sixSireTa intervaluri ganawilebis 

cxrili da aageT poligoni $5-is amocanebis # 2 

amocanis mocemulobisaTvis. (miTiTeba: moaxdineT 

monacemebis dajgufeba 7 tol intervalad). 

3. supermarketis menejers aqvs Zexveulisa da 

xorcproduqtebis ganyofilebis dRiuri navaWris 

raodenobis monacemebi ori Tvis ganmavlobaSi (aseul 

x 
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larebSi). SedgineT sixSireTa intervaluri 

ganawilebis cxrili da aageT sixSireTa poligoni 

(miTiTeba: moaxdineT monacemebis dajgufeba 6 tol 

intervalad). 

 
2,897 3,3 3,548 2,583 2,665 2,687 2,972 2,986 3,071 3,157 
3,269 2,512 2,741 3,021 2,838 2,804 2,735 2,91 3,148 2,902 
2,754 3,428 2,62 3,407 3,368 3,16 2,713 2,941 2,771 3,245 
2,561 2,8 3,397 3,61 3,025 2,961 3,083 2,781 3,193 3,213 
3,08 2,983 3,312 3,214 2,507 3,2 2,826 2,9 2,823 2,973 
3,181 2,82 2,774 3,579 2,584 2,885 2,8 2,618 3,421 3,204 
   

 4. Tqven Tavad moipoveT monacemebi (an dakvirvebiT, 

an meoradi monacemebi) dolaris kursis larTan 

mimarTebaSi. daaxloebiT 50 monacemis SemTxvevaSi 

aageT sixSireTa histograma da poligoni. 

 

pasuxebipasuxebipasuxebipasuxebi    
 1)         

 

 
 
 
 
 

 
2) 

intervali sixSire 
vi 

sixSiris 
simkvrive 

intervalis 
Suawertili 

[0 2) 12 6 1 
[2 4) 10 5 3 
[4 6) 6 3 5 
[6 8) 8 4 7 
[8 10) 7 3,5 9 
[10 12) 3 1,5 11 
[12 14]  4 2 13 

inter-
vali 

six-
Sire 

sixSiris 
simkvrive 

[10 14) 8 2 
[14 18) 7 1,75 
[18 22) 7 1,75 
[22 26) 5 1,25 
[26 30] 3 0,75 

2 

10 18 14 x 22 26 30 

1,75 
1,25 
0,75 
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3.  
intervali [2,5 2,7) [2,7 2,9) [2,9 3,1) [3,1 3,3) [3,3 3,5) [3,5 3,7] 
sixSire 9 16 14 11 7 3 
sixSiris 
simkvrive 

18 32 28 22 14 6 

Sua 
wertili 

2,6 2,8 3 3,2 3,4 3,6 

    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

    

____1 2 4 6 8 10 12 14 x 15 0 

v 

2 

3 

4 

5 

6 • • 
• 

• 

• 

• • • 

• 

• 

• 

 
2,8 
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§§§§    8.8.8.8.    Tvisebrivi monacemebis ganawilebis cxriliTvisebrivi monacemebis ganawilebis cxriliTvisebrivi monacemebis ganawilebis cxriliTvisebrivi monacemebis ganawilebis cxrili    
    

am paragrafSi Cven SevexebiT Tvisebriv maxasiaTeb-
lebs, maTi sixSireebisa da fardobiTi sixSireebis 
cxrilebs da SemdgomSi ganvixilavT maT grafikul 
warmodgenebs. 

vTqvaT, vakvirdebiT obieqtTa erTobliobis raime 

A Tvisebriv maxasiaTebels, romelsac gaaCnia K done 

(atributi) 
k

AAA ,,, 21 … . ganvixiloT A maxasiaTeblis 

populaciidan n moculobis SerCeva. 

SevadginoT cxrili, romlis pirvel striqonSi 

CavweroT A maxasiaTeblis atributebi. TiToeul 

maTgans qvemoT mivuweroT SerCevis im erTeulTa 

raodenoba, romelTac es atributi gaaCniaT, anu am 

atributis sixSire. miRebul cxrils A    Tvisebrivi Tvisebrivi Tvisebrivi Tvisebrivi 

maxasiaTeblis sixSireTa ganawilebis cxrilimaxasiaTeblis sixSireTa ganawilebis cxrilimaxasiaTeblis sixSireTa ganawilebis cxrilimaxasiaTeblis sixSireTa ganawilebis cxrili ewodeba, 

Tu sixSireebis nacvlad mivuwerT Sesabamis Wi 

fardobiT sixSireebs miviRebT A Tvisebrivi maxasiaTvisebrivi maxasiaTvisebrivi maxasiaTvisebrivi maxasia----

Teblis Teblis Teblis Teblis fardobiT sixSireTa ganawilebis cxrils.fardobiT sixSireTa ganawilebis cxrils.fardobiT sixSireTa ganawilebis cxrils.fardobiT sixSireTa ganawilebis cxrils. 

SeiZleba erT cxrilSi orive ganawileba gvqondes 

mocemuli (ix. cxr. 8.1). 

 
atributebi (doneebi) A1 A2 ... Ak 

sixSire vi v1 v2 ... vk 

fardobiTi sixSire Wi W1 W2 ... Wk 
 

cxr. 8cxr. 8cxr. 8cxr. 8.1. Tvisebrivi maxasiaTeblis sixSireTa da fardobiT .1. Tvisebrivi maxasiaTeblis sixSireTa da fardobiT .1. Tvisebrivi maxasiaTeblis sixSireTa da fardobiT .1. Tvisebrivi maxasiaTeblis sixSireTa da fardobiT 
sixSireTa ganawilebis cxrilisixSireTa ganawilebis cxrilisixSireTa ganawilebis cxrilisixSireTa ganawilebis cxrili    

    
magaliTi 8.1.magaliTi 8.1.magaliTi 8.1.magaliTi 8.1. gvaqvs 400=n moculobis SerCeva 30-35 

wlis mosaxleobis ganaTlebis populaciidan atribu-
tebiT: arasruli saSualo, saSualo, profesiuli, 
arasruli umaRlesi, umaRlesi. sixSireTa ganawilebis 
cxrils SeiZleba hqondes saxe. 
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atributebi 
(doneebi) 

arasruli 
saSualo 

saSualo profe-
siuli 

arasruli 
umaRlesi 

umaRlesi 

sixSireebi 
vi 

 
37 

 
62 

 
135 

 
74 

 
92 

 
cxr. 8cxr. 8cxr. 8cxr. 8.2. sixSireTa ga.2. sixSireTa ga.2. sixSireTa ga.2. sixSireTa ganawilebis cxrili ganaTlebis nawilebis cxrili ganaTlebis nawilebis cxrili ganaTlebis nawilebis cxrili ganaTlebis 

mixedviTmixedviTmixedviTmixedviT    
    

gansaxilvel A maxasiaTebels SeiZleba hqondes 
mxolod ori done anu TiToeul erTeuls SeiZleba 
hqondes A done an ar hqondes, anu hqondes misi 

uaryofa A . sixSireTa da fardobiT sixSireTa 
ganawilebis cxrils eqneba saxe 

 
done A A  

sixSire vA AA
vnv −=  

fard. sixSire WA AA
WW −=1  

 

cxr. 8cxr. 8cxr. 8cxr. 8.3.3.3.3....    sixSireTa ganawilebis cxrili ordoniani sixSireTa ganawilebis cxrili ordoniani sixSireTa ganawilebis cxrili ordoniani sixSireTa ganawilebis cxrili ordoniani     
maxasiaTeblismaxasiaTeblismaxasiaTeblismaxasiaTeblisaaaaTvisTvisTvisTvis    

magaliTi 8magaliTi 8magaliTi 8magaliTi 8.2..2..2..2. gamokiTxulia 100 adamiani. maxasiaTe-
belia curvis codna. gvaqvs sixSireTa ganawilebis 
Semdegi cxrili. 

 
done icis curva ar icis 

sixSire 43 57 
 

cxr. 8cxr. 8cxr. 8cxr. 8.4. sixSireTa ganawilebis cxrili curvis .4. sixSireTa ganawilebis cxrili curvis .4. sixSireTa ganawilebis cxrili curvis .4. sixSireTa ganawilebis cxrili curvis     
codnis mixedviTcodnis mixedviTcodnis mixedviTcodnis mixedviT    

 
erTi niSnis mixedviT dajgufebas pirveli rigis 

dajgufebas uwodeben. zemoT moyvanili cxrilebi 
yvela pirveli rigis dajgufebis cxrilebia.  

axla ganvixiloT ori A da B Tvisebrivi niSnis 
mixedviT monacemebis sixSireTa ganawilebis cxrili. 
aseT SemTxvevaSi amboben, rom gvaqvs meore rigis 

dajgufeba. davuSvaT A niSans aqvs k done 
k

AAA ,,, 21 …  
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xolo B niSans ki l done 
l

BBB ,,, 21 … . sixSireTa 

ganawilebis cxrils eqneba saxe: (cxr. 8.5), sadac vij 
( li ≤≤1 , kl ≤≤1 ) aris populaciis im erTeulTa raode-
noba, romelTac gaaCniaT B maxasiaTeblis Bi atributi 
da A maxasiaTeblis Aj atributi. 

 
         A 

B 
A1  A2 … Ak ∑ 

B1 v11 v12 …  v1k 
1B

v  

B2 v21 v22 … v2k  
2B

v  

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ 
Bl vl1 vl2 … vlk 

lB
v  

∑ 
1A

v  
2A

v  … 
kA

v  n 

Biikii vvvv =+++ …21     li ≤≤1   

Ajljjj
vvvv =+++ …21     kj ≤≤1  

cxrcxrcxrcxr. . . . 8888....5. 5. 5. 5. sixSireTasixSireTasixSireTasixSireTa    ganawilebisganawilebisganawilebisganawilebis    cxrilicxrilicxrilicxrili    oriorioriori        
maxasiaTeblismaxasiaTeblismaxasiaTeblismaxasiaTeblis    mixedviTmixedviTmixedviTmixedviT    

        
aseT cxrils oriorioriori    niSnisniSnisniSnisniSnis    mixedmixedmixedmixedviT viT viT viT SeuRlebisSeuRlebisSeuRlebisSeuRlebis 

cxrili ewodeba. cxrilis bolo svetSi mocemulia 
striqonebSi Semavali sixSireebis jamebi, romlebic 
warmoadgenen B maxasiaTeblis sixSireTa ganawilebas, 
xolo bolo striqonSi ki mocemulia im sixSireebis 
jamebi, romlebic svetebSi gvxvdeba da isini 
warmoadgenen A maxasiaTeblis sixSireTa ganawilebas. 
cxadia  

∑∑
= =

=
l

i

k

j
ij

nv
1 1

. 

magaliTi 8magaliTi 8magaliTi 8magaliTi 8.3..3..3..3. Catarda gamokiTxva sxvadasxva 
kolejebis studentebs Soris sportul seqciebSi 
monawileobisa da ucxo enebis swavlebis kuTxiT. 
ucxo enebis Sesaxeb kiTxvarSi iyo 4 atributi: 
inglisuri; germanuli; franguli da romelime sxva 
ena, xolo sportul seqciebSi monawileobis Sesaxeb 7 
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atributi: kalaTburTi frenburTi, curva, Wadraki, 
CogburTi, sportis sxva romelime saxeoba da sportis 
arc erTi saxeoba. gamokiTxuli iqna 300 axalgazrda. 
mas Semdeg, rac monacemebis klasifikacia moxda (zemoT 
CamoTvlili atributebis mixedviT) aRmoCnda, rom ori 
niSnis mixedviT SeuRlebis cxrils hqonda saxe: 

 
 

ka
l
T
b
u
r
T
i 

f
r
en
b
u
r
T
i 

c
u
r
va
 

W
ad

r
ak
i 

Co
g
b
u
r
T
i 

romelime sxva 
saxeoba 

arc 
erTi 

 
jami 

inglisuri 21 0 28 4 12 10 39 114 
germanuli 0 10 17 12 0 13 27 79 
franguli 16 5 3 0 11 0 18 53 
sxva ena 18 5 6 11 0 4 10 54 
jami 55 20 54 27 23 27 94 300 

 
cxrcxrcxrcxr    8.6. ori niSnis mixedviT SeuRlebis cxrili 8.3 8.6. ori niSnis mixedviT SeuRlebis cxrili 8.3 8.6. ori niSnis mixedviT SeuRlebis cxrili 8.3 8.6. ori niSnis mixedviT SeuRlebis cxrili 8.3 

magaliTisaTvismagaliTisaTvismagaliTisaTvismagaliTisaTvis    
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§ § § § 9999. Tvisebrivi monacemebis grafikuli . Tvisebrivi monacemebis grafikuli . Tvisebrivi monacemebis grafikuli . Tvisebrivi monacemebis grafikuli     
warmodgenis meTodebi.warmodgenis meTodebi.warmodgenis meTodebi.warmodgenis meTodebi.    

marTkuTxedebianimarTkuTxedebianimarTkuTxedebianimarTkuTxedebiani    da wriuli diagramebida wriuli diagramebida wriuli diagramebida wriuli diagramebi    
    

Tvisebrivi monacemebis grafikulad warmodgena 

xdeba marTkuTxedebianimarTkuTxedebianimarTkuTxedebianimarTkuTxedebiani (xandaxan mas svetovansac 

uwodeben) diagramiTdiagramiTdiagramiTdiagramiT an wriuli diagramiTwriuli diagramiTwriuli diagramiTwriuli diagramiT. ganvixiloT 

orive SemTxveva magaliTze. 

magaliTi 9magaliTi 9magaliTi 9magaliTi 9.1..1..1..1. mocemuli gvaqvs erT-erTi samodelo 

saxlis modeli gogonebis Tvalis feris sixSireTa 

ganawilebis cxrili 

 
Tvalis 
feri 

Savi Taflisferi cisferi 
sxva 
feris 

sixSire v 5 10 20 15 

 

   avagoT sixSireTa ganawilebis wriuli diagrama.  

amoxsna.amoxsna.amoxsna.amoxsna. wriuli diagramis asagebad saWiroa 

gamovTvaloT TiToeuli sixSiris procentuli maCve-

nebeli. Savi feris aris 
50

5
 nawili anu 10%, Taflis-

feri 
50

10
 anu 20%, cisferi 

50

20
 anu 40%, xolo sxva 

feris 
50

15
 anu 30%. wre davyoT am procentebis Sesa-

bamis proporciul seqtorebad. amisTvis centraluri 

360° kuTxe davyoT procentebis mixedviT. Savi _ 

°=⋅ 36
100

10
360 , Taflisferi _ °=⋅ 72

100

20
360 , cisferi _ 

°=⋅ 144
100

40
360 , sxva ferebi _ °=⋅ 108

100

30
360 . (ix. nax. 9.1). 
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nax. 9.1. wriuli diagrama 9.1 magaliTisaTvisnax. 9.1. wriuli diagrama 9.1 magaliTisaTvisnax. 9.1. wriuli diagrama 9.1 magaliTisaTvisnax. 9.1. wriuli diagrama 9.1 magaliTisaTvis    

amave magaliTisaTvis avagoT marTkuTxedebiani 

diagramac. amisaTvis abscisaTa RerZze aRvniSnoT 

Tvalis feris saxeobebi da maTze davadgaT toli 

siganis Sesabamisi sixSiris simaRlis marTkuTxedebi. 

SegviZlia isini davalagoT simaRleebis klebis (an 

zrdis) mixedviT (ix. nax. 9.2). 

0

5

10

15

20

25

cisferi sxva ferisTaflisferi Savi

    
nax. 9.2. marTkuTxedebiani diagrama 9.1 magaliTisaTvisnax. 9.2. marTkuTxedebiani diagrama 9.1 magaliTisaTvisnax. 9.2. marTkuTxedebiani diagrama 9.1 magaliTisaTvisnax. 9.2. marTkuTxedebiani diagrama 9.1 magaliTisaTvis 
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wriuli diagramis agebis dros sixSireTa procen-
tuli maCveneblis gamoTvlis nacvlad SeiZleba 
fardobiT sixSireTa ganawilebis cxrilis gamoyeneba. 
9.1 magaliTisaTvis fardobiT sixSireTa ganawilebis 
cxrils eqneba saxe.  
 

Tvalis 
feri 

Savi Taflisferi cisferi 
sxva 
feri 

fardobiTi 
sixSire W 

50

5
 

50

10
 

50

20
 

50

15
 

 

wriuli diagramis asagebad TiToeuli feris 
Sesabamisi centraluri kuTxe unda iyos fardobiTi 
sixSiris proporciuli. Savi feris TvalebisTvis 

°=⋅ 36
50

5
360  da a.S. miviRebT zustad 9.1 naxazze 

gamosaxul wriul diagramas. 
marTkuTxedebian diagramaSi marTkuTxedebi SeiZ-

leba aigos OX RerZis paralelurad. am dros sixSi-
reebi horizontalurad ganlagdeba. 

Tvisebrivi maxasiaTeblis marTkuTxedebiani diag-
rama SeiZleba aigos elementarul erTeulTa ori an 
meti sxvadasxva jgufisaTvis. 

magaliTi 9.2magaliTi 9.2magaliTi 9.2magaliTi 9.2. imisaTvis rom daedginaT aris Tu ara 
kavSiri qorwinebasa da zogad bednierebas Soris aSS-
Si moxda 1497 respondentis gamokiTxva (socialuri 
kvleva: General Social Survey 2008, ix. [21] gv. 437). 969 
daqor-winebulidan bednierad Tavi CaTvala 888-m, 
xolo naklebad bednierad 81-ma. analogiur kiTxvaze 
qorwi-nebaSi ar myofi 528 respondentidan pasuxebi 
iyo 405 da 123 Sesabamisad. avagoT marTkuTxedebiani 
diagrama. 

amoxsnaamoxsnaamoxsnaamoxsna. gvaqvs elementarul erTeulTa ori jgufi 
daqorwinebulebi da qorwinebaSi ar myofebi. Tviseb-
rivi maxasiaTebelia bedniereba ori atributiT 
bednieri da naklebad bednieri. 
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gamoTvlebiT vRebulobT procentul monacemebs. 

969 daqorwinebulidan bednierad Tavs Tvlis 91,6%, 
xolo naklebad bednierad 8,4%. qorwinebaSi ar myof-
TaTvis es maCveneblebi Sesabamisad aris 76,7% da 
23,3%. Oy RerZze davitanoT atriburebi, xolo pro-
centebis Sesabamisi sigrZis marTkuTxedebi avagoT Ox 
RerZis paralelurad. miviRebT diagramas (nax. 9.3). 

nax. 9.3. bednierebisnax. 9.3. bednierebisnax. 9.3. bednierebisnax. 9.3. bednierebis    diagrama qorwinebis mixedviTdiagrama qorwinebis mixedviTdiagrama qorwinebis mixedviTdiagrama qorwinebis mixedviT    

9.2 magaliTisaTvis9.2 magaliTisaTvis9.2 magaliTisaTvis9.2 magaliTisaTvis    
 
SeiZleba erTi da igive marTkuTxedebian diagramaze 

warmodgenili iyos raime Tvisebrivi maxasiaTebeli 
erTdroulad sxvadasxva droSic da elementarul 
erTeulTa sxvadasxva jgufebisaTvisac. qvemoT (nax. 
9.4) moyvanil diagramaze warmodgenilia ara inglisur 
enaze mosaubre amerikeli mosaxleobis xvedriTi 
wili 5 wlis zemoT sam asakobriv qvejgufSi da 
drois or SualedSi 2002 da 2008 wlebSi (kvleva: 
Community survey 2002 and 2008, ix. [21] gv. 104). 

diagramaze Tvisebrivi maxasiaTebelia sasaubro 
ena. ori atributiT ara inglisuri da inglisuri 
(cxadia ara inglisuris dafiqsireba inglisuris pro-
centul maCvenebels gansazRvravs da amitom mxolod 
is aris aRniSnuli). drois Sualedi aris ori 2002 w. 

bednieribednieribednieribednieri    

naklebadnaklebadnaklebadnaklebad    
bednieribednieribednieribednieri    

bednierebis bednierebis bednierebis bednierebis 

23,3%23,3%23,3%23,3%    

8,4%8,4%8,4%8,4%    

76,7%76,7%76,7%76,7%    

91,6%91,6%91,6%91,6%    

_ daqorwinebulebi_ daqorwinebulebi_ daqorwinebulebi_ daqorwinebulebi    
  

_ qorwinebaSi ar_ qorwinebaSi ar_ qorwinebaSi ar_ qorwinebaSi ar    
                    myofebimyofebimyofebimyofebi    

raodenoba,%raodenoba,%raodenoba,%raodenoba,%    
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da 2008 w. elementarul erTeulTa simravle dayofi-
lia sam asakobriv jgufad. 

    
nax. 9.4. arainglisur enaze mosaubre amerikelTa nax. 9.4. arainglisur enaze mosaubre amerikelTa nax. 9.4. arainglisur enaze mosaubre amerikelTa nax. 9.4. arainglisur enaze mosaubre amerikelTa     

procentuli procentuli procentuli procentuli maCvenebelimaCvenebelimaCvenebelimaCvenebeli    
 
 
amocanebiamocanebiamocanebiamocanebi: 

1. Catarda 50 studentis gamokiTxva sportul seq-

ciebSi monawileobis kuTxiT. aRmoCnda, rom 5 dadis 

kalaTburTze, 7 curvaze, 6 – mZleosnobaze, 10 sportis 

sxva saxeobebidan romelimeze, xolo 22 studenti 

araa sportiT dakavebuli. aageT sixSireTa marT-

kuTxedebiani diagrama. 

2. mocemulia erT-erTi sadazRvevo kompaniis mier 
erTi wlis ganmavlobaSi dazRveul avtomanqanebze 
gacemuli sadazRvevo kompensaciebis sixSireTa cxrili. 

 

18181818----64646464    

65 da 65 da 65 da 65 da 
zeviTzeviTzeviTzeviT    

asakiasakiasakiasaki    

12,9%12,9%12,9%12,9%    

14,2%14,2%14,2%14,2%    

20,6%20,6%20,6%20,6%    

19,2%19,2%19,2%19,2%    

_ 2008 w._ 2008 w._ 2008 w._ 2008 w.    
 

_ 20_ 20_ 20_ 2002 w.02 w.02 w.02 w.    %, maCvenebeli%, maCvenebeli%, maCvenebeli%, maCvenebeli    
 

20,5%20,5%20,5%20,5%    

18,5%18,5%18,5%18,5%    
5555----17171717    
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avtomobilis 
marka 

micubiSi BMW mersedesi audi sxva 
markis 

sixSire 5 12 4 8 21 
 

aageT sixSireTa ganawilebis wriuli diagrama. 
3. erTi samuSao kviris ganmavlobaSi eleqtroteq-

nikiT movaWre salonSi gaiyida 30 televizori, 20 
macivari, 15 mobiluri telefoni da 35 eleqtrogamaT-
bobeli. monacemebi warmoadgineT wriuli diagramis 
saxiT. 

4. mocemulia erTi kviris ganmavlobaSi erT-erTi 
avtosaxelosnos momsaxurebiT mosargeble avtomo-
bilebis sixSireTa cxrili. 

 

avtomobili BMW opeli fordi mersedesi honda 
sxva 

firmebi 

sixSire 25 18 13 n 12 30 

 
gamoTvaleTYn da aageT mocemuli cxriliT sixSi-

reTa marTkuTxedebiani diagrama Tu cnobilia, rom 
avtosaxelosnos momsaxurebiT mosargeble opelis 

firmis avtomobilebis fardobiTi sixSire 
20

1
-iT 

metia, vidre hondas firmis avtomobilebis. 
5. erT-erTi restornebis qselis momsaxure ofici-

antebidan 10-s aqvs Savi feris Tma, 4-s TeTri, 12-s 

yviTeli, 8-s Calisferi, xolo 5-s wiTeli. aageT Tmis 

feris Sesabamis sixSireTa marTkuTxedebiani diagrama. 

6. Catarda 40 welze meti asakis 1341 amerikelis 

gamokiTxva janmrTelobis mdgomareobis Sesaxeb. kla-

sifikacia moxda ori atributiT. I – saSualo an cudi 

da II – kargi an SesaniSnavi. gamokiTxulTa Soris 688 

iyo dabali da mSromeli klasis warmomadgeneli 

(romlebic I da II kategoriaSi ganawildnen Sesabamisad 

281 da 407) da 653 saSualo da maRali klasis warmo-

madgeneli (romlebic ganawildnen Sesabamisad 134 da 
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519) (kvleva: General Social Survey 2008). ([21] gv. 437). aageT 

marTkuTxedebiani diagrama orive klasis warmomad-

genlebisaTvis (procentuli maCveneblebiT).  

7. gamokiTxeT Tqveni nacnobi pirovnebebidan romel 

ucxo enas ramdeni swavlobs (an naswavli aqvs) da aageT 

sixSireTa da fardobiT sixSireTa wriuli diagramebi 

(SeiZleba Catardes jgufSi damoukidebeli samuSao). 

 
pasuxebipasuxebipasuxebipasuxebi 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 

 

≡ _ micubiSi                  ° _ televizori 

° _ BMW                       • _ macivari 
+ _ mersedesi                      _ mobiluri 

• _ audi                       + _ gamaTbobeli 
   _ sxva markis   

1. 

 

22    

5 

kalaTburTikalaTburTikalaTburTikalaTburTi    curvacurvacurvacurva    mZleosnobamZleosnobamZleosnobamZleosnoba    sxvasxvasxvasxva    arc erTiarc erTiarc erTiarc erTi    

6 

7 

10 

2. 3. 
       _ 
_ _ _ 
_ _ _ 
_ _ _ 
_ _ _ 
_ _ 

   °  
° ° ° ° 
° ° ° ° 
   ° ° 
° 

 •  • 

• • • 

• • • 

+ 
+ 

+ + 
+ 

  ° ° °        
   °  °  °  °  
   °  °  °  °  
        ° °  °  •  • 

•  • • 

• 

+ 
+ + 

+ 
+ 

+ + 

+ + + 
+ + + 
+ + + 

+ 
 

  
  

 
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6. 6. 6. 6.     
 

 
 
 
 
 
 
 
 

 
 

      I I I I ––––    cudi an saSualo;        cudi an saSualo;        cudi an saSualo;        cudi an saSualo;                        IIIIIIII    kargi an SesaniSnavikargi an SesaniSnavikargi an SesaniSnavikargi an SesaniSnavi    

5.5.5.5.    
sixSiresixSiresixSiresixSire    

12121212    

8888    

4444    

TeTriTeTriTeTriTeTri    yviTeliyviTeliyviTeliyviTeli    CalisferiCalisferiCalisferiCalisferi    wiTeliwiTeliwiTeliwiTeli    SaviSaviSaviSavi    feriferiferiferi    

_ dabali da mSromeli_ dabali da mSromeli_ dabali da mSromeli_ dabali da mSromeli    
 

_ saSualo da maRali_ saSualo da maRali_ saSualo da maRali_ saSualo da maRali    
 

IIII

IIIIIIII    

janmrTelobisjanmrTelobisjanmrTelobisjanmrTelobis    
mdgomareobamdgomareobamdgomareobamdgomareoba    

68,368,368,368,3    

79,579,579,579,5

20,520,520,520,5

maCvenebeli, %maCvenebeli, %maCvenebeli, %maCvenebeli, %    

31,7%31,7%31,7%31,7%    

4. 4. 4. 4.     sixSiresixSiresixSiresixSire    

30303030    

25252525    18181818    13131313    22222222    12121212    30303030    

firmafirmafirmafirma    BMW opeliopeliopeliopeli    fordifordifordifordi    mersedesimersedesimersedesimersedesi    hondahondahondahonda    sxvasxvasxvasxva    

n =22=22=22=22        



 64 

§§§§    10. SerCevis ricxviTi maxasiaTeblebi.10. SerCevis ricxviTi maxasiaTeblebi.10. SerCevis ricxviTi maxasiaTeblebi.10. SerCevis ricxviTi maxasiaTeblebi.    
SerCeviTi saSualoDda SerCeviTi saSualoDda SerCeviTi saSualoDda SerCeviTi saSualoDda SerCeviSerCeviSerCeviSerCeviTi dispersiaTi dispersiaTi dispersiaTi dispersia    
 

aRweriT statistikaSi miRebuli nedli monacemebis 
damuSavebisas maTi grafikuli warmodgenebis garda 
xdeba am monacemebisaTvis garkveuli ricxviTi maxa-
siaTeblebis gamoTvla, romlebic umartivesi statis-
tikuri daskvnebis gakeTebis saSualebas iZlevian. 

gansazRvreba 10gansazRvreba 10gansazRvreba 10gansazRvreba 10.1.1.1.1. n
xxx ,,, 21 …  SerCevis monacemebis 

SerCeviTi saSualoSerCeviTi saSualoSerCeviTi saSualoSerCeviTi saSualo aRiniSneba 
n

X  simboloTi da 

ewodeba mis ariTmetikul saSualos  

n

xxx
X n

n

+++
=

…21 .               (10.1)     

Tu mocemulia monacemebis sixSireTa da fardobiT 
sixSireTa ganawilebis cxrilebi (ix. cxr. 4.1), maSin 

)()2(2)1(1

)()2(2)1(1

kk

kk

n
xwxwxw

n

xvxvxv
X +++=

+++
= …

…
. 

SerCeviTi saSualo gviCvenebs monacemebis `centrs~ 
anu im wertils, romlis irgvlivac sxva wertilebTan 
SedarebiT yvelaze “axlos” arian Tavmoyrili mTeli 
monacemebi. SemdgomSi Cven indeqss n aRar mivuTiTebT 
Tu gansxvavebuli moculobebis SerCevebze ar gveqneba 
saubari. 

magaliTi 10magaliTi 10magaliTi 10magaliTi 10.1..1..1..1. mocemulia benzingasamarTi sadguris 
Semosavlebi 10 dRis ganmavlobaSi (aseuli larebiT) 
6, 12, 5, 8, 9, 5, 9, 8, 9, 9. vipovoT saSualo dRiuri 
Semosavali am 10 dReSi anu SerCeviTi saSualo.  

5 2 6 1 8 2 9 4 12 1
8

10
x

⋅ + ⋅ + ⋅ + ⋅ + ⋅
= = . 

rodesac mocemuli gvaqvs intervalebad dajgufe-
buli monacemebis SemTxvevaSi intervalebis Sua 
wertilebs miewereba am intervalebis sixSireebi da 
Semdeg iTvleba SerCeviTi saSualo. cxadia Sedegi 
miaxloebiTi iqneba vinaidan intervalebis Secvla Sua 
wertilebiT iwvevs Secdomebis dagrovebas. 
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magaliTi 10magaliTi 10magaliTi 10magaliTi 10.2..2..2..2. mocemuli gvaqvs msxvilfexa rqosani 
pirutyvis fermebis sixSireTa ganawilebis cxrili 
pirutyvis suladobis mixedviT (ix. cxr. 10.1). vipovoT 
fermaSi pirutyvis suladobis saSualo maCvenebeli. 

 

suladoba 
naklebi 
50-ze 

[50 70) [70 100) [100 150] 
meti 
150-ze 

sixSire vi 5 2 10 5 3 
 

    cxr. 10cxr. 10cxr. 10cxr. 10.1.1.1.1. 
 

amoxsna.amoxsna.amoxsna.amoxsna. yovel intervals SevusabamoT Sua werti-
li. kidura intervalebis sigrZeebad aviRoT maTi 
mosazRvre uaxloesi intervalis sigrZeebi da Semdeg 
davafiqsiroT maTi Sua wertilebi. marcxena kidura 
intervalis sigrZed aviRebT misi mezobeli marjvena 
intervalis sigrZes (70-50=20) 20-s da intervali iqneba 
[30 50), xolo Sua wertili ki 40. marjvena kidura 
intervalis sigrZed aviRoT misi mezobeli marcxena 
intervalis sigrZe 150-100=50 da bolo kidura 
intervali iqneba [150 200], xolo Sua wertili 175. 
sabolood  gveqneba cxrili. 

 

suladoba 40 60 85 125 175 
sixSire 5 2 10 5 3 

saidanac 

8,92
25

317551251085260540
=

⋅+⋅+⋅+⋅+⋅
=x . 

SerCeviTi saSualo erT-erTi mniSvnelovani 
ricxviTi maxasiaTebelia, magram ver gvaZlevs srul 
informacias SerCevis monacemebis Sesaxeb. 10.1 
magaliTSi Tu meore SerCeva iqneba  

2, 7, 11, 17, 4, 4, 11, 7, 7, 10 

SerCeviTi saSualo igive darCeba 8=X , magram 
aSkaraa rom es ukanaskneli monacemebi gansxvavdebian 
magaliTSi ganxiluli SerCevis monacemebisagan. es 
gansxvaveba rom kargad gamoCndes SerCevis monacemebi 
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davitanoT ricxviT RerZze erTmaneTis qveS ise, rom 
RerZis TiToeul  danayofze zemodan imdeni wertili 
davsvaT risi tolicaa am ricxvis Sesabamisi sixSire 
monacemebSi.KSevadaroT orive SemTxvevisaTvis miRe-
buli warmodgenebi (ix. [1]): 
    

pirveli rac TvalSi gvxvdeba esaa sxvadasxva 
“gafantuloba” anu gabneva SerCeviTi saSualos 
irgvliv, amitom bunebrivia SemovitanoT am 
“gafantulobis” maxasiaTebeli. 

gansazRvreba 10gansazRvreba 10gansazRvreba 10gansazRvreba 10.2.2.2.2.... n
xxx ,,, 21 …  SerCevis gabnevis SerCevis gabnevis SerCevis gabnevis SerCevis gabnevis 

diapazoni diapazoni diapazoni diapazoni aRiniSneba d simboloTi da ewodeba 
SerCevis udidesi da umciresi elementis sxvaobas, anu 
Sesabamisi variaciuli mwkrivis “sigrZes” mas xSirad 
variaciis variaciis variaciis variaciis amplitudasacamplitudasacamplitudasacamplitudasac uwodeben. 

)1()(
11
minmax xxxxd

ni
ni

i
ni

−=−=
≤≤≤≤

.    

gabnevis diapazoni (Cvens mier Sesadarebel or 
SemTxvevaSi) aSkarad metia meore variantSi. 

unda aRiniSnos gabnevis diapazonis erTi naklic. 
is ver asaxavs Sualeduri (udides da umcires 
monacemebs Soris moqceuli) monacemebis “yofaqcevas”, 
anu imas, Tu sad koncentrirdebian es monacemebi. 

magaliTad, ganvixiloT isev 10.1 magaliTis SemTx-
vevaSi sxva dReebSi Catarebuli dakvirvebebiT miRe-
buli igive 10=n  moculobis SerCeva (anu mesame 
SerCeva) 5, 12, 9, 7, 8, 8, 8, 8, 7, 8. 

cxadia, am SemTxvebaSic, 8=x  da 7512 =−=d  iseve 
rogorc pirvel SemTxvevaSi, magram mesame SerCevis 

monacemebi ufro axlosaa Tavmoyrili misi X  
saSualos irgvliv vidre pirveli SerCevis monacemebi.  

� 
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saSualos irgvliv gafantulobis erT-erTi kargi 
maCvenebelia SerCeviTi dispersia. 

gansazRvreba 10gansazRvreba 10gansazRvreba 10gansazRvreba 10.3.3.3.3. n
xxx ,,, 21 …  SerCevis SerCeviTi SerCeviTi SerCeviTi SerCeviTi 

dispersiadispersiadispersiadispersia aRiniSneba 2

n
S -iT da warmoadgens SerCevis 

monacemebis saSualodan gadaxrebis kvadratebis 
saSualos 

n

xxxxxx
xx

n
S n

n

k
in

22

2

2

1

1

22 )()()(
)(

1 −++−+−
=−= ∑

=

…
. (10.2) 

SerCeviTi dispersiidan kvadratul fesvs 
n

S -s 

uwodeben standartul gadaxrasstandartul gadaxrasstandartul gadaxrasstandartul gadaxras an SerCeviTSerCeviTSerCeviTSerCeviT    saSusaSusaSusaSualo alo alo alo 
kvadratul gadaxraskvadratul gadaxraskvadratul gadaxraskvadratul gadaxras.  
   martivad SeiZleba imis Cveneba, rom  

∑
=

−=
n

i
in

xx
n

S
1

222 1
. 

cxadia, Tu gaviTvaliswinebT SerCevis monacemebis 
sixSireTa da fardobiT sixSireTa ganawilebis 
cxrils, gveqneba 

∑ ∑
= =

−=−=
k

i

k

i
iiiin

Wxxvxx
n

S
1 1

2

)(

2

)(

2 )()(
1

. 

gamovTvaloT 10.1 magaliTSi SerCeviTi dispersia 
samive SerCevisaTvis 
 I SerCevisaTvis:      

  +−+−+−+−+−= 222222

10 )89()88()85()812()86[(
10

1
S  

     2 2 2 2 2(5 8) (9 8) (8 8) (9 8) (9 8) ] 4,2+ − + − + − + − + − = . 

 II SerCevisaTvis: 

  2
10

2 2 2 2 21
[(2 8) (7 8) (11 8) (17 8) (4 8)

10
S = − + − + − + − + − +  

     4,17])810()87()87()811()84( 22222 =−+−+−+−+−+ .   
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 III SerCevisaTvis:   

  +−+−+−+−+−= 222222

10 )88()87()89()812()85[(
10

1
S  

     8,2])88()87()88()88()88( 22222 =−+−+−+−+−+ . 
yvelaze mcire SerCeviTi dispersia gaaCnia mesame 

SerCevas (rogorc Canda kidec ricxviT RerZze 
warmodgenili monacemebidan). 

Tu mTeli populaciaa 
N

XXX ,,, 21 … , xolo SerCeva 

n
xxx ,,, 21 … , maSin sidideebs. 

   ∑
=

=
N

i
i

X
N 1

1
µ ,  ∑

=

−=
N

i
i

X
N 1

22 )(
1

µσ           (10.3)                

ewodebaT populaciis saSualopopulaciis saSualopopulaciis saSualopopulaciis saSualo da populaciis populaciis populaciis populaciis 
dispersiadispersiadispersiadispersia Sesabamisad.  

rodesac populaciis saSualo µ cnobilia, maSin 
SerCeviTi dispersiaSerCeviTi dispersiaSerCeviTi dispersiaSerCeviTi dispersia 

∑
=

−=
n

i
in

x
n

S
1

22 )(
1

µ  

formuliT gamoiTvleba. SevniSnoT, rom rodesac n 
uaxlovdeba N-s, maSin SerCeviTi saSualo da SerCe-
viTi dispersia populaciis saSualosa da populaciis 
dispersias uaxlovdebian, amitom statistikuri 
kvlevebis Catarebis dros SerCeviTi saSualo da 
SerCeviTi dispersia populaciis saSualosa da 
dispersiis `Sefasebebad” gamodgebian. 

SevniSnoT, rom (10.2) da (10.3) formulebiT mocemuli 
SerCeviTi dispersiisa da populaciis dispersiis 
nacvlad statistikur kvlevebSi sargebloben e.w. 
Sesworebuli SerCeviTi dispersiisaSesworebuli SerCeviTi dispersiisaSesworebuli SerCeviTi dispersiisaSesworebuli SerCeviTi dispersiisa da SesworebuSesworebuSesworebuSesworebuli li li li 
populaciis dispersiispopulaciis dispersiispopulaciis dispersiispopulaciis dispersiis formulebiT (am sakiTxs Cven 
$ 27-Si davubrundebiT) 

2

1

2

1

1 2 2( ) ,
1 1

1 2 2( ) .
1 1

n

n
i

N

i

n
S x x Si n

n n

N
Xi

N N
σ µ σ

=

=

′ = − ≡∑
− −

′ = − ≡∑
− −

          (10.4) 
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CamovTvaloT SerCeviTi saSualos Tvisebebi (ro-
melTa damtkicebac mkiTxvels Tavad SeuZlia Caataros): 
1) SerCeviTi saSualodan SerCevis monacemebis gadax-

rebis jami nulis tolia. e. i. 

0)(
1

=−∑
=

n

i
i

xx . 

2) SerCeviTi saSualodan SerCevis monacemebis gadax-
rebis kvadratebis jami minimaluria. nebismieri a 
ricxvisaTvis 

∑∑
==

−≤−
n

i
i

n

i
i

axxx
1

2

1

2 )()( . 

3) Tu 
n

xxx ,,, 21 …  monacemebidan miviRebT axal 

baxy
ii
+= ;  ni ,1=  monacemebs, maSin 

bxay += . 

4) Tu ori sxvadasxva moculobis 
n

xxx ,,, 21 …  da 

m
yyy ,,, 21 …  SerCevebis saSualoebia Sesabamisad x  

da y , maSin  
n

xxx ,,, 21 … , 
m

yyy ,,, 21 …  gaerTianebuli 

SerCevis saSualo iqneba am saSualoebis Sewonili 
jami 

y
mn

m
x

mn

m

+
+

+
. 

5) Tu 
n

xxx ,,, 21 …  da 
n

yyy ,,, 21 …  ori erTnairi moculo-

bis SerCevaa da SevqmniT axal 
iii

yxz ±=  ni ,1=  

SerCevas, maSin 
yxz ±= . 

martivad SeiZleba SevamowmoT SeCeviTi dispersiis 
Semdegi Tvisebebic: 

1. Tu baxy
ii
+=  ( ni ,1= ), xolo 2

nx
S , 2

ny
S , 2

nx
S ′  da 2

ny
S ′  ki 

xi, yi ni ,1=  SerCevebis dispersiebi da Sesworebuli 
dispersiebia Sesabamisad, maSin 

222

nxny
SaS = , 222

nxny
SaS ′=′ . 
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2. Tu 
n

xxx ,,, 21 …  da 
m

yyy ,,, 21 …  ori SerCevaa maSin 

garTianebuli SerCevisaTvis 

2 2 2 2
( ) 2

2 2 2 2
( )

( ) ,
( )

1 1
( ) ,

( 1)( )

n m xy nx my n m

n m xy nx my n m

n m mn
S S S x y

n m n m n m

n m mn
S S S x y

n m n m n m n m

+

+

= + + −
+ + +

− −
′ ′ ′= + + −

+ + + − +

10.5  

sadac 2

)( xymn
S +  da 2

)( xymn
S +
′  gaerTianebuli SerCevis 

SerCeviTi disperia da Sesworebuli SerCeviTi 
dispersiebia Sesabamisad. 

SemoviRoT SerCevis kidev ramodenime ricxviTi  
maxasiaTebeli, romelTac Semdeg paragrafSi SerCevis 
statistikuri ganawilebis tipebis dadgenisas gamo-
viyenebT.                                                                                                                            

gansazRvreba 1gansazRvreba 1gansazRvreba 1gansazRvreba 10000.4.4.4.4. SerCeviTi variaciis SerCeviTi variaciis SerCeviTi variaciis SerCeviTi variaciis     
(Sesworebuli SerCeviTi variaciis) (Sesworebuli SerCeviTi variaciis) (Sesworebuli SerCeviTi variaciis) (Sesworebuli SerCeviTi variaciis) koeficientikoeficientikoeficientikoeficienti 
uganzomilebo sididea, aRiniSneba CV (Sesabamisad, 

CV ′ )  simboloTi da ganisazRvreba rodesac 0≠x  
formuliT                        

 
x

s
CV =  







 ′
=′

x

s
VC .                (10.6)                                          

SerCeviTi variaciis koeficienti gamoiyeneba mona-
cemTa ori simravlis gafantulobis Sesadareblad. 
igi saSualoTa gansxvavebis gamoricxvis saSualebas 
iZleva. ganvixiloT ori SerCeva TiToeuli 8=n  
moculobis: 
    A – 7, 10, 10, 7, 8, 12, 13, 13 
    B – 100, 110, 108, 114, 119, 109, 120, 100. 
cxadia, gvaqvs  

6713 =−=
A

d ; 10=
A

x ; 

    +−+−+−+−+−= 222222 )108()107()1010()1010()107(
8

1
A

S   

       ( )2 2 212 10 (13 10) (13 10) ] 5,5+ − + − + − = ;                                                                                                                            
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345,2≈
A

S ; 2345,0≈=
A

A

A
x

s
CV , 

20100120 =−=
B

d ;   110=
B

x . 

 +−+−+−+−= 22222 )110114()110108()110110()110100[(
8

1
B

S   

   25,50)]110100()110120()110109()110119( 222 =−+−+−+−+ ; 

 088,7≈
B

S ; 064,0
110

088,7
≈==

B

B

B
x

s
CV .  

rogorc vxedavT, B SerCevis standartuli gadaxra 
metia, vidre A SerCevis, xolo variaciis koeficienti 
ki, piriqiT,  naklebia. e. i.  

0,064 0, 23B ACV CV= < = . 

intuiciuri mosazrebidan gamomdinare es asec 
unda iyos, vinaidan 7-8 erTeuliT standartuli 
gadaxra aseulebiT gamosaxuli ricxvebisaTvis ufro 
umniSvneloa, vidre 2-3 erTeuliT standartuli 
gadaxra aTeulebiT gamosaxuli ricxvebisaTvis, iseve 
rogorc fardobiTi cdomilebis SemTxvevaSi. 
magaliTad 500km sigrZis rkinigzis liandagis sigrZis 
gazomvisas 100-200 metri cdomileba ufro umniSvne-
loa vidre 2 metri sigrZis detalis gazomvisas 10-20 
santimetri sigrZis cdomileba. 

gansagansagansagansazRvreba 10zRvreba 10zRvreba 10zRvreba 10.5.5.5.5. asimetriis SerCeviTiasimetriis SerCeviTiasimetriis SerCeviTiasimetriis SerCeviTi    koeficientikoeficientikoeficientikoeficienti 
ewodeba sidides 

3

1

3

1
( )

ˆ
i

n

n

i

n

x x
na

S

=
−

=
∑

,                 (10.7) 

xolo  eqscesis SerCeviTi koeficientieqscesis SerCeviTi koeficientieqscesis SerCeviTi koeficientieqscesis SerCeviTi koeficienti sidides 

4
1

4

1
( )

ˆ 3

n
i

n

n

x xine
S

= −∑
= − .                (10.8) 

   am koeficientebis mniSvnelobas Semdeg paragrafSi 
gavarkvevT.  
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amocanebiamocanebiamocanebiamocanebi    

1. mocemulia 10=n  moculobis SerCeva 
12, 15, 11, 10, 11, 15, 17, 11, 12, 9 

gamoTvaleT X , 2S , 2S ′ , CV da VC ′  ricxviTi maxasia-
Teblebi. 

2. cnobilia, rom `GILBERT~-is firmis gamoSvebuli 
ragbis burTis standartuli wonaa 435 g. mocemulia 

firmis gamoSvebuli 16 burTis wona. gamoTvaleT X , 
2S  da CV, SerCeviTi saSualo, SerCeviTi dispersia da 

SerCeviTi variaciis koeficienti 
 

424 417 440 439 445 441 418 453 
437 428 434 427 439 447 435       432 

 
3. cnobilia erTi da igive populaciidan sxvada-

sxva dros Catarebuli ori SerCevis SerCeviTi saSua-

loebi 5,8,10 =
x

X ; 7,9,20 =
y

X  da SerCeviTi dispersiebi 

42

,10 =
x

S  da 2,32

,20 =
y

S . gamoTvaleT am ori SerCevis gaer-

TianebiT miRebuli SerCevis SerCeviTi saSualo da 

SerCeviTi dispersia 
yx

X ,,30  da 2

30, ,x yS . 

4. menejers aqvs 30 dRis ganmavlobaSi supermar-
ketSi navaWri Tanxebis (larebSi) dRiuri monacemebi. 
gamoTvaleT gabnevis diapazoni, SerCeviTi saSualo, 
Sesworebuli SerCeviTi dispersia da Sesworebuli 
SerCeviTi variaciis koeficienti. 

 
1730 1447 1480 1610 1578 1581 1679 1623 
1518 1635 1709 1683 1701 1647 1609 1597 
1483 1517 1541 1618 1644 1638 1615 1703 
1681 1658 1663 1648 1639 1571   

5. gamoTvaleT SerCeviTi saSualo, Sesworebuli 
standartuli gadaxra, Sesworebuli SerCeviTi 
variaciis koeficienti, SerCeviTi asimetriisa da 
SerCeviTi eqscesis koeficientebi $6-is amocanebidan 
#2 amocanaSi moyvanili gayiduli yavis wonebisaTvis. 
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6. gamoTvaleT mikrosafinanso organizaciis mier 
yovelTviurad gacemuli sesxebisaTvis igive maxasia-
Teblebi, rac wina magaliTSi. gamoiyeneT SerCeva $ 6-is  
amocanebis #3 amocanidan. 

 

paspaspaspasuxebiuxebiuxebiuxebi    

1) 12,3; 5,81; 6,4556; 0,196; 0,2066. 2) 434,75; 95,125; 0,0224.  
3) 9,3; 3,7866.   4) 283; 1614,8667; 5247,223; 0,0449.  
5) 3015; 134,6451; 0,0447; 1,355; -1,0141.  6) 23923,168; 1799,1721; 
0,0752; 1,4512; -0,626. 
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$ $ $ $ 11111111. ganawilebaT. ganawilebaT. ganawilebaT. ganawilebaTa tipebia tipebia tipebia tipebi    
    

SerCevis ganawilebis saxis dadgena SegviZlia misi 
histogramis an poligonis mixedviT. rac ufro didia 
SerCevis moculoba da mcirea dajgufebis interva-
lebis sigrZeebi miT ufro emsgavseba histograma 
gluv wirs. SerCevis ganawilebis mixedviT SegviZlia 
warmodgena viqonioT populaciis ganawilebaze. 
gavecnoT ganawilebaTa ramodenime ZiriTad tips. 

IIII....    simetriuli ganawileba simetriuli ganawileba simetriuli ganawileba simetriuli ganawileba _ simetriuli ganawileba 
iseTi ganawilebaa, romlis kidura mniSvnelobebi 
ufro iSviaTad gvxvdeba, vidre Sua, Tanac centris 

(anu X -is) mimarT orive mxares monacemebi simetriu-
ladaa ganlagebuli (cxadia garkveuli mcire 
gadaxrebiT vinaidan absoluturad simetriuli ganawi-
lebis moZebna Znelia). maT histogramebs daaxloebiT 
aqvT saxe. 

 

 
aseT ganawilebebze rodesac isini Zalian ar arian 

gawelili wveros mxares, amboben rom maT zariseburizariseburizariseburizariseburi 
forma aqvT. 

eqscesis koeficienti 
n

ê  aris sixSireTa histo-

gramis wveros zemoT gawelilobis maCvenebeli. roca 

0ˆ >
n

e , maSin wvero zemoTaa aweuli da ˆne  zrdasTan 

erTad wvero iwevs zemoT. xolo roca 0ˆ <
n

e  wvero 
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araa zemoT aweuli da monacemebi mdored icvlebian 

centris X( -is) irgvliv. 

IIIIIIII....    umniSvnelod asimetriuli ganawilebebi.umniSvnelod asimetriuli ganawilebebi.umniSvnelod asimetriuli ganawilebebi.umniSvnelod asimetriuli ganawilebebi. umniSv-
nelod asimetriuli ganawileba ewodeba iseT ganawi-
lebas, romelic asimetriulia wveros Sesabamisi 
intervalis irgvliv. marjvena asimetriulimarjvena asimetriulimarjvena asimetriulimarjvena asimetriuli ewodeba 
Tu maqsimaluri sixSiris intervalis marcxniv mniSv-
nelobebis sixSireebi ufro mcirea, vidre Sesabamisi 
manZilis moSorebiT marjvniv aRebuli mniSvnelobebis 
sixSireebi da amis gamo marjvena mxares ganawilebas 
aqvs kudi (ix. nax. 11.1, a). Sesabamisi asimetriis 

SerCeviTi koeficienti 0ˆ >
n

a . ganawilebasganawilebasganawilebasganawilebas marcxenamarcxenamarcxenamarcxena    

asimetrasimetrasimetrasimetriuliiuliiuliiuli ewodeba Tu piriqiT xdeba da marjvena 
mxares klebulobs Sesabamisi monacemebis sixSireebi 
ufro swrafad, vidre marcxena mxares. Sesabamisad 
ganawilebas kudi aqvs marcxniv (ix. nax. 11.1, b). 

Sesabamisi asimetriis koeficienti 0ˆ <
n

a . 

 
 
 
    
    
    

    

nax. 11nax. 11nax. 11nax. 11.1. umniSvnelod marjvena (.1. umniSvnelod marjvena (.1. umniSvnelod marjvena (.1. umniSvnelod marjvena (a)a)a)a),,,,    marcxena (marcxena (marcxena (marcxena (b) b) b) b)     
aaaasimetriuli simetriuli simetriuli simetriuli ganawilebebiganawilebebiganawilebebiganawilebebi    

davubrundeT me-5 paragrafSi moyvanil 5.1 magaliTs 
10k =  raodenobis intervalebad dayofis SemTxvevaSi 

(ix. nax. 5.2). cxadia, es ganawileba aris umniSvnelod 
marjvena asimetriuli. 

IIIIIIIIIIII....    mniSvnelovnad asimetriuli ganawilebebimniSvnelovnad asimetriuli ganawilebebimniSvnelovnad asimetriuli ganawilebebimniSvnelovnad asimetriuli ganawilebebi. 
ganawilebas ewodeba mniSvnelovnad asimetriulimniSvnelovnad asimetriulimniSvnelovnad asimetriulimniSvnelovnad asimetriuli Tu 
misi intervaluri sixSireebi mniSvnelovnad izrdeba 
mxolod erT mxares. e.i. Sesabamisad klebulobs 
mxolod erT mxares. ase magaliTad Tu intervaluri 

 
(a)  (b) 
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sixSireebi izrdeba marcxnidan marjvniv gvaqvs 
mniSvnelovnad marcxena asimetria (nax. 11.2, a), xolo 
Tu sixSireebi izrdebian marjvnidan marcxniv, maSin 
gvaqvs mniSvnelovnad marjvena asimetria (nax. 11.2, b).  

mniSvnelovnad marcxena asimetriuli ganawilebis 
magaliTia $ 7-Si ganxiluli 7.2 magaliTis Sesabamisi 
histograma (ix. nax. 7.3). 

SevniSnoT, rom zogierT literaturaSi marjvena 
asimetriul ganawilebas dadebiTad asimetriulsdadebiTad asimetriulsdadebiTad asimetriulsdadebiTad asimetriuls 
uwodeben, xolo marcxena asimetriuls ki uaruaruaruaryofiTad yofiTad yofiTad yofiTad 
asimetriuls.asimetriuls.asimetriuls.asimetriuls.    

    
    
    
    
    

nax. nax. nax. nax. 11111111.2. mniSvnelovnad marcxena.2. mniSvnelovnad marcxena.2. mniSvnelovnad marcxena.2. mniSvnelovnad marcxena        (a)(a)(a)(a)    marjvena marjvena marjvena marjvena (b) (b) (b) (b) 
asimetriuli ganawilebis formebiasimetriuli ganawilebis formebiasimetriuli ganawilebis formebiasimetriuli ganawilebis formebi    

    
IVIVIVIV....    ganawilebebiganawilebebiganawilebebiganawilebebi,,,,    romelTac ramodenime wvero aqvT.romelTac ramodenime wvero aqvT.romelTac ramodenime wvero aqvT.romelTac ramodenime wvero aqvT.    

aseTi ganawilebebi iseTi populaciis SerCevebisTvis 
miiReba romelTa elementaruli erTeulebi Tvisebrivad 
gansxvavebuli ori an meti jgufisagan Sedgeba. (ix. 
nax. 11.3). magaliTad, rodesac vixilavT romelime 
soflis msxvilfexa rqosani pirutyvis wonebis 
populacias mruds eqneba ori wveri, vinaidan mdedri 
da mamri warmomadgenlebis wonebi mniSvnelovnadaa 
gansxvavebuli da maT sxvadasxva saSualoebi gaaCniaT. 

 
nax. 11nax. 11nax. 11nax. 11.3. ori wveros mqone ganawilebis mrudis.3. ori wveros mqone ganawilebis mrudis.3. ori wveros mqone ganawilebis mrudis.3. ori wveros mqone ganawilebis mrudis    

    magaliTimagaliTimagaliTimagaliTi    

(a)a)a)a)    
(b)b)b)b) 
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aseTi tipis ganawileba aqvs 7.1 magaliTis monace-
mebs (ix. nax. 7.2) 

VVVV....    ganawilebebiganawilebebiganawilebebiganawilebebi,,,,    romelTa Sesabamis mrudebs romelTa Sesabamis mrudebs romelTa Sesabamis mrudebs romelTa Sesabamis mrudebs U----    
sebri forma aqvT.sebri forma aqvT.sebri forma aqvT.sebri forma aqvT. aseTi ganawilebebi simetriulia da 
kidura mniSvnelobebi ufro xSirad gvxvdeba vidre 
Sua mniSvnelobebi. 

 
amocanebiamocanebiamocanebiamocanebi    

1. rogori ganawileba aqvs $ 10-is amocanebis # 2 
amocanaSi moyvanil SerCevas? 

2. rogori ganawileba aqvs $ 7-is amocanebis # 3 
amocanaSi moyvanil SerCevas? 

3. rogori ganawileba aqvs $ 5-is amocanebis # 1 
amocanaSi moyvanil SerCevas? 

4. rogori ganawileba aqvs $ 5-is amocanebis # 2 
amocanaSi moyvanil SerCevas? 

5. rogori saxis ganawileba aqvs SerCevas? 

14,7 9,4 8,3 18,9 10,4 12,3 19,8 20,7 21,3 17,4 
8,4 7,6 17,4 19,2 21,6 9,2 8,1 15,2 10,7 11,5 
20 19,6 9,5 7,4 11,6 19,5 17,6 12,9 9,1 17,4 
20,5 11,1 7,6 10,2 7 18,3 16,2 19,4 14,5 7,4 
 

(miTiTeba: gamoiyeneT monacemebis dajgufeba 5=K  
intervalad). 
 
 

pasuxebipasuxebipasuxebipasuxebi    

1) zariseburi 2) umniSvnelod marjvnidan asimet-
riuli. 3) zariseburi 4) mniSvnelovnad marjvnidan 
asimetriuli. 5) U-sebri. 
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$ 12$ 12$ 12$ 12. mediana. moda. mediana. moda. mediana. moda. mediana. moda    
 

   Cven ukve daviwyeT SerCevis ricxviTi maxasiaTeb-
lebis ganxilva. isini pirobiTad SegviZlia or jgufad 
davyoT. pirvels miekuTvnebian monacemTa centris 
sazomebi: SerCeviTi saSualo (romelic wina paragrafSi 
ganvixileT), mediana da moda (romlebsac exla 
SevexebiT). meores ki am centris irgvliv monacemTa 
gabnevis zomis maxasiaTeblebi (rogorebicaa CvenTvis 
cnobili sidideebi): gabnevis diapazoni, variaciis 
koeficienti, SerCeviTi dispersia, SerCeviTi saSualo 
kvadratuli gadaxra da aseve procentilebi, 
romelTac momdevno paragrafSi ganvixilavT. 

rodesac SerCevis raime ricxviTi maxasiaTebeli 
Semogvaqvs sasurvelia, rom SerCevis mcire raodenoba 
monacemebis cvlileba maincdamainc did gavlenas ar 
axdendes am maxasiaTebelze. cxadia SerCeviTi saSualo 

X  SerCevis centris erT-erTi saukeTeso 
maxasiaTebelia, magram aqve unda SevniSnoT rom TviT 
1-2 monacemis mkveTrma cvlilebamac ki SeZleba masze 
gavlena moaxdinos. 

magaliTi 12magaliTi 12magaliTi 12magaliTi 12.1..1..1..1. ganvixiloT TevzsaWeri traileris 
ekipaJis mier kviris ganmavlobaSi daWerili Tevzis 
raodenobebi (tonebSi) 
               12, 10, 102, 13, 9, 17, 14. 

am monacemebis saSualo tolia  

1
(12 10 102 13 9 17 14) 25,37

7
x = + + + + + + = . 

saSualo dRiuri maCveneblis rolSi am ricxvis 
ganxilva realur suraTs ar mogvcems. mesame dRes 
mkveTrad warmatebuli TevzWeris maCvenebelma (102 t) 
aSkarad didi gavlena iqonia saSualoze (monacemTa 
simciris gamo) da misi Sedegi daacila realur 
suraTs. Tu am dRis Sedegs ar CavTvliT gveqneba 
SerCeva 

          12, 10, 13, 9, 17, 14 
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romlis saSualo tolia  

1
(12 10 13 9 17 14) 12,56 6

x = + + + + + = , 

romelic, faqtobrivad, realur warmodgenas gvaZlevs 
TevzWeris saSualo dRiur maCvenebelze. 

SemoviRoT maxasiaTebeli, romelic mcire raode-
nobis monacemebis cvlilebaze ar reagirebs da iCens 
garkveuli azriT mdgradobas. 

gansagansagansagansazRvreba 12zRvreba 12zRvreba 12zRvreba 12.1.1.1.1. n
xxx ,,, 21 …  SerCevis medianamedianamedianamediana 

(romelic aRiniSneba Xɶ  simboloTi) warmoadgens 

nn
xxx )()2()1( ,,, …  variaciuli mwkrivis Sua elements (Tu n 

kentia), an ori Sua mezoblis saSualo ariTmetikuls 
(Tu n luwia). 

1

2

1
2 2

 ,                 

,       
2

n

n n

x n

X x x

n

+

+

 
 
 

   
   
   





=  +




ɶ

Tu kentia

Tu luwia

 

  mediana SeiZleba ar emTxveodes SerCevis arc erT 
monacems (rodesac SerCevis moculoba n luwia). Tu 
12.1 magaliTis monacemebs davalagebT variaciul 
mwkrivad gveqneba 

9, 10, 12, 13, 14, 17, 102. 

cxadia (4) 13x x= =ɶ , xolo Tu movacilebT (7) 102x =  

monacems miviRebT 9, 10, 12, 13, 14, 17 variaciul mwkrivs 
romlisganac  

(3) (4) 12 13
12,5

2 2

x x
x

+ +
= = =ɶ . 

rogorc vxedavT, orive SemTxvevaSi mediana 
realur suraTs gviCvenebs da erTi monacemis 
mocileba masze did gavlenas ar axdens. medianas aqvs 

im Tvisebebis nawili, romlebic gaaCnia X  saSualos. 
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    1) 
1

( ) 0
n

i
i

x X

=

− =∑ ɶ , 

    2) 
1 1

( )
n n

i i
i i

x X x a

= =

− ≤ −∑ ∑ɶ      

nebismieri a ricxvisaTvis 

   3) Tu baxy
ii
+=    ( ni ,1= ),  maSin bxay += ~~ . 

Tu medianis marcxena mxares moTavsebuli monace-
mebidan romelimes SevamcirebT an marjvena mxares 
moTavsebuli mniSvnelobebidan romelimes gavzrdiT, 
amiT mediana ucvleli darCeba. miuxedavad imisa, rom 
zogierT SemTxvevaSi mediana ufro kargad axasiaTebs 
SerCevas da mdgradia monacemebis mcire nawilis 
cvlilebebisas, SerCeviTi saSualo mainc ufro metad 
informaciulia, vinaidan is yvela monacems 
iTvaliswinebs. amitom Tu ori SerCevis erTmaneTTan 
Sedareba xdeba saWiro, pirvel rigSi saSualoebis 
Sedarebas axdenen. 

Tu monacemTa ganawilebis forma simetriulia, 

maSin X X=ɶ , xolo Tu asimetriulia X X≠ɶ . marjvena 

asimetriuli ganawilebisaTvis X X>ɶ , xolo marcxena 

asimetriuli ganawilebisaTvis X X<ɶ .  
SemoviRoT monacemebis centraluri tendenciis 

kidev erTi maxasiaTebeli.  
gansazRvreba 12gansazRvreba 12gansazRvreba 12gansazRvreba 12.2. moda.2. moda.2. moda.2. moda aRiniSneba m simboloTi da 

ewodeba im mniSvnelobas romelic yvelaze xSirad 
gvxvdeba SerCevaSi. Tu SerCevaSi aseTi mniSvneloba 
erTia, rac niSnavs rom SerCevis poligons erTi piki 
aqvs, maSin SerCevas unimodaluri unimodaluri unimodaluri unimodaluri ewodeba, Tu oria – 
bimodaluribimodaluribimodaluribimodaluri. Tu SerCevas sami an meti moda aqvs mas 
polimodalurspolimodalurspolimodalurspolimodalurs (xSirad multimodalursacmultimodalursacmultimodalursacmultimodalursac) uwodeben. 

magaliTad, 7, 10, 5, 3, 17, 4, 3, 5, 5, 10, 7, 9, 12. 
SerCevisaTvis 5=m .  

SeniSvnaSeniSvnaSeniSvnaSeniSvna. Tu DSerCevaSi ori an sami monacemia, 
romelTa sixSireebi mkveTrad aRemateba danarCenebis 
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sixSireebs, maT yvelas Tvlian modad am sixSireebis 
gansxvavebis drosac ki (aseTi midgoma xSirad 
mosaxerxebelia sociologiur kvlevebSi monacemebis 
damuSavebis dros). 

Tu SerCevis yvela monacemis sixSire tolia amboben, 
rom mas moda ara aqvs. aseT dros axdenen interva-
lebad dajgufebas da modad iTvleba is intervali 
romelsac yvelaze didi sixSire eqneba. amasTanave 
aRvniSnoT, rom es dajgufeba SeiZleba sxvadasxva 
raodenobis intervalebad moxdes da Sesabamisad 
modalurimodalurimodalurimodaluri intervali SeiZleba sxvadasxva iyos. 
amitom am process axlavs analogiuri sirTule, rac 
histogramis agebasTanaa dakavSirebuli.  

davalagoT variaciul mwkrivad zemoT moyvanili 
monacemabi. 

3, 3, 4, 5, 5, 5, 7, 7, 9, 10, 10, 12, 17. 
am SerCevisTvis 7,46x ≈

�
, 7x =ɶ , 5=m . 

Tu bolo monacemi 17 Seicvleba 50-iT, maSin 10x = , 
7x =ɶ  da 5=m . rogorc vxedavT modazec, iseve rogorc 

medinaze, am erTi monacemis cvlilebam ar imoqmeda, 
saSualo ki Seicvala. 
 

amocanebiamocanebiamocanebiamocanebi    

1. ipoveT mediana da moda $ 4-is amocanebis # 1 
amocanisaTvis. 
 2. ipoveT x~  da m $4-is amocanebis #4 

amocanisaTvis. 
3. ipoveT mediana da modaluri intervali $ 5-is 

amocanebis #1 amocanisaTvis. (miTiTebamiTiTebamiTiTebamiTiTeba: gamoiyeneT 
amocanis amoxsnisas ganxiluli intervaluri dayofa). 

4. ipoveT ragbis burTis wonis mediana da moda-
luri intervali $ 10-is amocanebis # 2 amocanaSi 
moyvanili SerCevisaTvis (miTiTebamiTiTebamiTiTebamiTiTeba: moaxdineT dayofa 
5 tol intervalad). 

5. gamoTvaleT mediana da modaluri intervali su-
permarketis erT dReSi navaWri Tanxis raodenobisa-
Tvis, $ 10-is amocanebis # 4 amocanaSi moyvanili 
SerCevisaTvis (miTiTebamiTiTebamiTiTebamiTiTeba: dayaviT 6 tol intervalad). 
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pasuxebipasuxebipasuxebipasuxebi    

1) 6; 2 da 7. 2) 4; 3. 3) 14; [12, 17). 4) 436; [430, 440). 5) 
1629; [1590, 1640). 

    
    
    
    
$ 13$ 13$ 13$ 13....    procentilebi, kvartilebi da decilebiprocentilebi, kvartilebi da decilebiprocentilebi, kvartilebi da decilebiprocentilebi, kvartilebi da decilebi    
    

gansazRvrebgansazRvrebgansazRvrebgansazRvreba 13a 13a 13a 13.1.1.1.1.... monacemTa monacemTa monacemTa monacemTa p    rigis procentilirigis procentilirigis procentilirigis procentili 

)1000( << p  ewodeba im 
p

X
~

 ricxvs, romelsac ar 

aRemateba monacemTa araumetes p% da romelic Tavad 
ar aRemateba monacemTa araumetes )%100( p− -s. 

       
( )

( )

,
100

(100 )
,

100

p

p

np
N x x x

n p
N x x x

≤ ≤

−
≤ ≤

ɶ

ɶ

             (13.1) 

sadac n monacemTa raodenobaa, xolo N aRniSnavs im 
monacemebis raodenobas, romlebic akmayofileben mis 
Semdeg frCxilebSi Caweril pirobas. 

Tu aRvniSnavT 
100

p
=α , maSin 

p
x~  gamoiTvleba 

Semdegnairad 

     
([ ] 1)

( ) ( 1)

             ,

,    
2

n

p n n

x n

x x x
n

α

α α

α

α

+

+




=  +



ɶ

roca araa mTeli ricxvi

roca  mTeli ricxvia
 

sadac kvadratuli frCxilebi aRniSnavs mTel nawils. 

cxadia, rom Tu αn  mTeli ricxvia, maSin 
p

x~ SeiZleba 

ar emTxveodes SerCevis arc erT monacems. 
SevniSnoT, rom zogierT ucxour literaturaSi, 

gansakuTrebiT sociologiuri kvlevebisadmi gankuTv-
nilSi, procentilebs percentilebadpercentilebadpercentilebadpercentilebad moixsenieben. 
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mamamamagaliTi 13galiTi 13galiTi 13galiTi 13.1.1.1.1.... mocemulia variaciuli mwkrivi 
)10( =n  

3, 5, 5, 12, 14, 15, 16, 18, 18, 18. 

vipovoT 30

~x  da 42

~x . 

amoxsna.amoxsna.amoxsna.amoxsna.    301 =p , 3,0
100

30
1 ==α , 33,0101 =⋅=αn , amitom 

5,8
2

125

2

~ )4()3(

30 =
+

=
+

=
xx

x  

422 =p , 42,02 =α ,   2,42 =αn  da 4][ 2 =αn  ris gamoc 

14~
)5()14(42 === + xxx . 

procentilebi gamoiyenebian monacemTa rogorc 
ganlagebis aseve gafantulobis sazomadac. gansakuT-
rebiT 25, 50, 75 da yvela 10-is jeradi procentilebi. 

gansazRvreba 13.2.gansazRvreba 13.2.gansazRvreba 13.2.gansazRvreba 13.2. monacemTa 25 procentils 

ewodeba pirvelipirvelipirvelipirveli kvartilikvartilikvartilikvartili da aRiniSneba 1Q -iT, 75 

procentils mesame kvartilimesame kvartilimesame kvartilimesame kvartili da aRiniSneba 3Q -iT, 

xolo 50 procentils ki meore kvartalimeore kvartalimeore kvartalimeore kvartali, aRiniSneba 

2Q -iT da is, cxadia, medinaa. 

251

~
XQ = , 502

~~
XXQ == , 753

~
XQ = .           (13.2) 

xSirad pirvel kvartils qvedaqvedaqvedaqveda kvartils uwodeben, 
xolo mesame kvartils zedazedazedazeda kvartils.  

gansazRvreba 13gansazRvreba 13gansazRvreba 13gansazRvreba 13.3..3..3..3. 10-is jerad procentilebs 

decilebidecilebidecilebidecilebi ewodebaT. 110

~
qX =  aris pirveli decilipirveli decilipirveli decilipirveli decili, 

220

~
qX =  _ meore decilidecilidecilidecili da a.S. 990

~
qX = _ mecxremecxremecxremecxre    decilidecilidecilidecili. 

gansazgansazgansazgansazRvreba 13Rvreba 13Rvreba 13Rvreba 13.4.4.4.4 sidide 13 QQ −  warmoadgens vari-

aciuli mwkrivis SuaSi Tavmoyrili 50% monacemebis 
gafantulobis sazoms. mas kvartilTSorisi gabnevis kvartilTSorisi gabnevis kvartilTSorisi gabnevis kvartilTSorisi gabnevis 
diapazondiapazondiapazondiapazoniiii ewodeba da aRiniSneba IQR-iT. 

13 QQIQR −= . 

   kvartilTSorisi gabnevis diapazoni mdgradi 

maxasiaTebelia da ar reagirebs 1Q -is marcxniv da  
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3Q -is marjvniv moTavsebuli monacemebis Semcirebaze 

an gazrdaze. 

cxadia 1Q , X
~
 da 3Q  sidideebi axasiaTeben mona-

cemTa ZiriTadi, Sua 50%-is gafantulobas da centrs. 
magram isini araviTar informacias ar iZlevian 
ganawilebis formis (anu gagluvebuli histogramis) 
kidura mniSvnelobebis Sesaxeb. amitom ganawilebis 
formis ufro srulad dasaxasiaTeblad iyeneben 

xuTeuls 1q , 1Q , X
~
, 3Q , 9q , xolo mTel informacias 

iZleva xuTeuli minX , 1Q , X
~
, 3Q , maxX .  

Tu 13

~~
QXXQ −>−  ganawileba aris marjvniv asimet-

riuli anu X
~
-dan marjvena mxare ufro grZelia 

vidre marcxena, xolo Tu XQQX
~~

31 −>− , maSin 

ganawileba aris marcxniv asimetriuli. 
davubruneT 13.1 magaliTs gvaqvs variaciuli mwkrivi 

3, 5, 5, 12, 14, 15, 16, 18, 18, 18. 

gamovTvaloT X
~
, 1Q  da 3Q  

5,14
2

1514

2

~~ )6()5(

50 =
+

=
+

==
xx

XX . 

5
~

)3(251 === xXQ , xolo 18
~

)8(753 === xXQ , radgan 

13

~~
QXXQ −<− , amitom ganawileba marcxniv asimet-

riulia 

1351813 =−=−= QQIQR . 

SevniSnoT, rom uwyveti tipis monacemebisaTvis an 

iseTi diskretuli monacemebisaTvis, rodesac monace-

mebi TiTqmis ar meordeba, xdeba intervalebad dayofa 

da monacemTa xelovnuri diskretizireba (ix. $ 7), 

intervalebis Sua wertilebs mieniWebaT Sesabamisi 

sixSireebi da Semdeg miRebuli diskretizirebuli 

monacemebisaTvis iTvleba procentilebic, medianac 

da modac. 
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    magaliTi 13.2magaliTi 13.2magaliTi 13.2magaliTi 13.2. Sokoladis mwarmoebelma firmam 

aiTvisa axali bazari, menejers aqvs Sesabamisi sadis-

tribucio kompaniis mier mowodebuli monacemebi 

pirveli 100 dRis ganmavlobaSi am bazarze firmis 

warmoebuli Sokoladis nawarmis dRiuri gayidvis 

wonebis Sesaxeb (wina mocemulia kg-ebSi). 

 

12,5 13 18,3 19,2 22,2 24,8 15,2 16,4 13,6 18,8 

22,6 22,6 24,2 25,4 26,3 27,2 28,4 28,9 28,8 19,8 

26,7 29,3 28,1 29,7 24,2 18,5 17,3 30,5 31 32 

29,3 31,4 30,7 33,2 33 33,5 28,5 31,5 32,4 34,4 

34,1 34,9 34,9 31 35,3 34,7 34,2 31,8 35,2 35,8 

34,2 35 36,3 33,4 36 35,4 39 39,5 39,8 40,5 

40,7 36,7 31,2 41 40,8 40,3 35,5 39,3 40,2 43,2 

44 40,8 41,2 41,5 44 39,2 44,8 44,9 45,2 43,5 

40,5 40,8 44,5 47,9 47,2 45,5 45,9 32,8 47 35,8 

29,5 47 45,5 25,2 22,8 21 19,2 13,2 16 13,7 

 
SevadginoT monacemebis intervaluri ganawilebis 

cxrili da movaxdinoT monacemebis diskretizireba. 

gamovTvaloT X , m, 1Q , 3Q  da IQR sidideebis mniSv-

nelobebi. 

amoxsnaamoxsnaamoxsnaamoxsna. umciresi monacemia 12,5 udidesi 47,9. ganvi-
xiloT [10 50] Sualedi. monacemebis raodenobaa 100. 
visargebloT $ 5-Si moyvanili rekomendaciiT da da-
vajgufoT monacemebi 10 intervalad. intervalis 

sigrZe iqneba 4
10

1050
=

−
=∆ . SevadginoT intervaluri 

ganawilebis cxrili da yoveli intervali SevcvaloT 
misi Sua wertiliT. 

∆i vi 

2

ii
ba +

 

[10 14) 5 12 
[14 18) 4 16 
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[18 22) 7 20 
[22 26) 9 24 
[26 30) 12 28 
[30 34) 15 32 
[34 38) 18 36 
[38 42) 16 40 
[42 46) 11 44 
[46 50] 3 48 

moda iqneba 36=m , xolo SerCeviTi saSualo 

12,32=x . gamovTvaloT 1Q  da 3Q . 

251
~xQ = ; 251 =p ; 

100

25
1 =α ; 251 =αn ; 24~

)25(25 == xx . 

753
~xQ = ; 752 =p ; 

100

75
2 =α ; 752 =αn ; 40~

)75(75 == xx . 

cxadia, 1613 =−= QQIQR . 

    
amocanebiamocanebiamocanebiamocanebi    

1. gamoTvaleT I, II da III kvartilebi, 35 procenti-
li, me-7-e da me-8-e decilebi da kvartilTSorisi gab-
nevis IQR diapazoni $ 5-is amocanebis # 1 amocanis 
monacemebiT saxelmwifo samedicino dazRveviT 
mosargeble bavSvebis raodenobebisaTvis. 

2. gamoTvaleT mikrosafinanso organizaciisagan 
yovelTviurad gacemuli sesxebis raodenobebis 
monacemebisaTvis I da III kvartili me-2-e decili da 
kvartilTSorisi gabnevis diapazoni $6-is amocanebis 
# 3 amocanis monacemebiT. 

3. gamoTvaleT 1Q ; 3Q ; 6q  da IQR sidideebi gayi-

duli yavis wonebis SerCevisaTvis $ 6-is amocanebis #2 
amocanidan. 

4. gamoTvaleT 1Q ; 2Q ; 3Q ; 47

~
X ; 4q  da IQR sidideebi 

supermarketSi dRiurad navaWri TanxebisaTvis $ 10-is 
amocanebis # 4 amocanisaTvis. 
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5. 1651 wels did britaneTSi Catarda kvleva 
(Women’s Measurements and Sizes, London, H.M.S.O. 1957, ix. [16], 
gv. 376). 4995 mandilosnis simaRleebi gazomilia 
diumebSi (1 diumi=2,54 sm) da mocemulia cxrilis 
saxiT (moxda intervalebad dajgufeba da 
diskretizireba. sixSireebi miwerili aqvs intervalis 

Sua wertilebs). gamoTvaleT 1Q , 2Q , 3Q  da IQR 

sidideebis mniSvnelobebi. 
 
 

simaRle  54 56 58 60 62 64 66 68 70 72 74 
 
`sixSire 

5 33 254 813 1340 1454 750 275 56 11 4 

 
pasuxebipasuxebipasuxebipasuxebi    

1) 9,75; 14,5; 19,25; 12; 17; 21,5; 10,5. 2) 22850; 25200; 22300; 
2350. 3) 2900; 3100; 3050; 200. 4) 1578; 1629; 1663; 1623; 1612,5; 
85. 5) 60; 62; 64; 4. 
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$ $ $ $ 14141414. monacemTa simravlis ki. monacemTa simravlis ki. monacemTa simravlis ki. monacemTa simravlis kidev erTi grafikuli dev erTi grafikuli dev erTi grafikuli dev erTi grafikuli     

warmodgena, boqsplotiwarmodgena, boqsplotiwarmodgena, boqsplotiwarmodgena, boqsploti    

sixSireTa histograma iZleva SerCevis 
monacemebis simravlis zogad daxasiaTebas. farTodaa 

gavrcelebuli agreTve X
~
, 1Q  da 3Q  sidideebis 

saSualebiT monacemTa yofaqcevis daxasiaTebis kidev 
erTi grafikuli warmodgena, romelsac boqsploti boqsploti boqsploti boqsploti     
((((boxplot)))) ewodeba. boqsploti aigeba Semdegnairad: 
1) gavavloT horizontaluri wrfe, romelzec mov-

niSnoT X
~
, 1Q  da 3Q  wertilebi; 

2) am wertilebidan aRvmarToT vertikaluri monakve-
Tebi, romlebic horizontaluri wrfis paralelur 
monakveTebTan erTad qmnian marTkuTxeds. 

3) miRebuli marTkuTxedis gareT orive mxares 
gavavloT or-ori, horizontaluri wrfis parale-
luri wrfeebi, romelTagan zeda orze gadavzomoT 
3IQR sigrZis monakveTebi, xolo qveda orze 1,5IQR 
sigrZis monakveTebi. 

4) monacemebis Sesabamisi wertilebi, romlebic 
horizontalur RerZze moTavsebuli arian  

IQRQ 3[ 1 − ,   IQRQ 5,11 − ]  an [ IQRQ 5,13 + ,   ]33 IQRQ +    

SualedebSi  SemovxazoT wreebiT. maT `zomieri zomieri zomieri zomieri 
amovardnebiamovardnebiamovardnebiamovardnebi” ewodebaT, xolo monacemebis 
Sesabamisi is wertilebi, romlebic horizontalur 

RerZze IQRQ 31 −  wertilis marcxniv an IQRQ 33 +  

wertilis marjvniv arian moTavsebuli, gavamuqoT. 
maT `eqstremaluri amovardnebieqstremaluri amovardnebieqstremaluri amovardnebieqstremaluri amovardnebi” ewodebaT. 
sabolood boqsplots SeiZleba hqondes saxe: (nax. 
14.1) 
SevniSnoT, rom sazogadod amovardnebis eqstrema-

luroba marto boqsplotiT ar dgindeba, mas sxva 
gamokvlevac sWirdeba (ix. [1]). 
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ras gviCvenebs boqsploti? vinaidan [Q1 ,Q3] SualedSi 

moTavsebulia monacemTa 50%, amitom Tu X
~
 mediana 

romelime bolosTan ufro axloa es niSnavs, rom 
monacemTa es nawili ufro Tavmoyrilia am bolosken. 
simetriuli ganawilebis dros marTkuTxedi 

min max[  , ]X X  diapazonis  SuaSi iqneba moTavsebuli, 

xolo mediana ki daaxloebiT marTkuTxedis SuaSi. Tu 
marTkuTxedic wanacvlebulia diapazonis romelime 
bolosken da medianac araa marTkuTxedis SuaSi, maSin 
ganawileba asimetriulia, Tanac im mxridan asimet-
riuli marTkuTxedis romeli mxridanac ufro 
moSorebulia mediana, Tu patara mniSvnelobebi 
sWarbobs, marTkuTxedi pirvel kvartilTan iqneba 
axlos, Tu didi, maSin mesame kvartilTan. 

 
nax. 14nax. 14nax. 14nax. 14.1.1.1.1. bo. bo. bo. boqsplotis zogadi saxeqsplotis zogadi saxeqsplotis zogadi saxeqsplotis zogadi saxe    

 
magaliTi 14magaliTi 14magaliTi 14magaliTi 14.1.1.1.1. mocemuli gvaqvs meTevzis mier 16 

dRis ganmavlobaSi yoveldRiurad daWerili Tevzebis 
raodenobisagan Sedgenili variaciuli mwkrivi. 

gamovTvaloT q1, q9, Q1, Q3, X
~
. avagoT boqsploti da 

davaxasiaToT kidura monacemebi amovardnebis mixedviT.  
 

3 7 15 19 19 19 20 20 21 21 21 21 23 29 34 45 
 

amoxsna.  amoxsna.  amoxsna.  amoxsna.  cxadia rom 16=n , 7
~

)2()1]6,1([101 ==== + xxXq ; ; ; ;                 

    34
~

)15()1]4,14([909 ==== + xxXq ;   ;   ;   ;   19
2

~ )5()4(

251 =
+

==
xx

XQ ;;;;    

3IQR 3IQR 

1,5IQR 1,5IQR 

Q1 – 3IQR Q1 – 1,5IQR Q1  Q3 Q3 + 1,5IQR Q3 + 3IQR X
~

 ° • • • ° ° 



 90 

                        22
2

~ )13()12(

753 =
+

==
xx

XQ ;   ;   ;   ;   5,20
2

~ )9()8( =
+

=
xx

X  

3192213 =−=−= QQIQR . 

avagoT boqsploti 

 
boqsploti gviCvenebs, rom ganawileba simetriulia. 

zomierad amovardnili monacemia 29, xolo eqstrema-
lurad amovardnili monacemebia 3, 7, 34 da 45.  

boqsploti SeiZleba gamoviyenoT ori populaciis 
ganawilebis erTmaneTTan Sesadareblad. aseT SemTx-
vevaSi erT naxazze erTmaneTis qvemoT igeba orive 
populaciis SerCevebis boqsplotebi. 

magaliTi 14.2magaliTi 14.2magaliTi 14.2magaliTi 14.2. mocemulia SerCevebi bazarze A da B 
firmebis Camosmuli sasmeli wylis yovelkvireuli 
gayidvebidan (1000 l. sizustiT). 

 
A _ 18,4; 22,2; 22,8; 16,7; 19,4; 20; 24,2; 24,7; 19;2; 
 13,1; 17,3; 24,1; 24,8; 26,3; 21,4; 19,4; 19,8  
          
B _ 8; 10,3; 11,7; 14,3; 6,7; 19,4; 21,7; 18,8; 13,7; 
 7,1; 5,2; 9,4; 14,1; 15,2; 16,1; 9,6; 10; 9,8; 
 12,8; 22,7; 25,4; 13,4      

 
orive SerCevisaTvis gamovTvaloT SerCeviTi saSualo 

da standartuli gadaxra, modaluri intervali, 
mediana, pirveli da mesame kvartilebi da kvar-
tilTSorisi gabnevis diapazoni, erT naxazze avagoT 
orive boqsploti da SevafasoT ganawilebaTa saxeebi. 

3IQR 3IQR 

1,5IQR 1,5IQR 

Q1 – 3IQR Q1 – 1,5IQR Q1  Q3 Q3 + 1,5IQR Q3 + 3IQR X  
° 3 7 10 14,5 45 34 31 29 19 20,5 22 26,5 
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amoxsnaamoxsnaamoxsnaamoxsna. cxadia 17=
A

n ; 22=
B

n . martivi gamoTvle-

biT SegviZlia miviRoT, rom: 8118,20=Ax
�

; 3647,3=
A

S ; 

20~ =Ax ; 2,191 =AQ ; 2,243 =AQ ; 5=AIQR ; 4182,13=Bx ; 

317,5=
B

S ; 1,13~ =Bx ; 6,91 =BQ ; 1,163 =BQ . 5,6=BIQR . moda-

luri intervalebis dasadgenad davyoT TiToeuli 
SerCevis diapazoni 5-5 tol intervalad da Sevad-
ginoT intervaluri ganawilebis cxrilebi. miviRebT 

 

A 
∆ [13 16) [16 19) [19 22) [22 25) [25 28] 

vi 1 3 6 6 1 

 

B 
∆ [5 9,2) [9,2 13,4) [13,4 17,6) [17,6 21,8) [21,8 26] 

vi 4 9 4 3 2 

 
maSasadame A SerCevas ori modaluri intervali aqvs 
[19 , 22) da [22 , 25), xolo B SerCevis modaluri in- 
tervalia [9,2 13,4). cxrilebidan Cans, rom A SerCeva 
umniSvnelod marcxnidan asimetriulia, xolo B – 
umniSvnelod marjvnidan asimetriuli. avagoT boqsp-
lotebi erT naxazze. gveqneba: 

  

9,69,69,69,6    
5,25,25,25,2    13,113,113,113,1    16,116,116,116,1    25,425,425,425,4    

13,113,113,113,1    
19,219,219,219,2    

20202020    
24,224,224,224,2    

26,326,326,326,3    

raodenobebiraodenobebiraodenobebiraodenobebi    5555    10101010    15151515    20202020    25252525    30303030    35353535    

A 

B 

firmafirmafirmafirma    
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A SerCevis boqsplotze Cans, rom kvartilTSorisi 
marTkuTxedi marjvena bolosTan ufro axloa. 
maSasadame, ganawileba marcxnidan asimetriulia, xolo 
B SerCevis boqsplotze kvartilTSorisi marTkuTxedi 
marcxena bolosTan ufro axlosaa. maSasadame, 
ganawileba marjvnidan asimetriulia. es Sedegebi 
eTanxmeba Cvens mier gamoTvlil intervaluri 
ganawilebis cxrilebs. magram boqsplotebi sxva 
informaciasac gvaZleven. kerZod Cans, rom monacemTa 
50% A SerCevisaTvis marjvnidan asimetriuladaa 

ganawilebuli, vinaidan mediana marcxena AQ1  

bolosTan ufro axloa, xolo B SerCevisaTvis ki 
monacemTa 50% simetriuladaa ganawilebuli, vinaidan 
mediana TiTqmis marTkuTxedis SuaSia. 

  

amocanebiamocanebiamocanebiamocanebi    
    

1. aageT boqsploti gayiduli yavis wonebisaTvis 
$6-is amocanebidan # 2 amocanis SerCevisaTvis. 
gaakeTeT daskvnebi ganawilebis Sesaxeb. 

2. aageT boqsploti SerCevisaTvis 
19, 19, 42, 23, 24, 31, 8, 20, 2, 23, 24, 3, 35, 23, 20 

gaakeTeT daskvnebi ganawilebis Sesaxeb. 
3. sociologiuri kvlevisas (U Gensus Bureau American 

Community Survey 2008. [21]), miiRes ori SerCeva TiToeuli 
12 moculobis. kvleva exeboda bavSvebis raodenobas 
SemTxveviTad SerCeul ojaxebSi. cxrilis mixedviT 
gamoTvaleT gabnevis diapazoni TiToeuli 
maTganisaTvis. warmoadgineT grafikulad da gaakeTeT 
daskvnebi (x aris bavSvebis raodenoba v ki Sesabamisi 
ojaxebis sixSire). aageT boqsplotebi. 

 

x 0 1 2 3 4 5 6 7 8 9 10  

vI 1 3 3 3 _ _ _ _ _ _ 2 I SerCeva 
II SerCeva vII 1 3 2 2 _ _ 1 _ 2 _ 1 
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pasuxebipasuxebipasuxebipasuxebi    
    

1)  
 
 

 
 
 

 

arc zomieri amovardnebi gvaqvs da arc eqstrema-
luri. ganawileba simetriulia. 

2) 15=n ; 19)4(1 == XQ ; 23
~

)8( == XX ; 24)12(3 == XQ ; 6=IQR . 

mTlianad ganawileba simetriulia, magram mona-
cemTa Sua 50% marcxnidan asimetriulia. zomier amo-
vardnebad SeiZleba vigulisxmoT 8 da 35, xolo 
eqstremalur amovardnebad 2, 3 da 42. 
3). 

 
 
 

 

 
 
 
 

3IQR 3IQR 

1,5IQR 1,5IQR 

Q1  Q3 X  IQR=200 

2300 2600 2900 3000 3100 3400 3700 

° • • ° 

3IQR 3IQR 

1,5IQR 1,5IQR 

Q1  Q3 X  

• 2 3 4 8 11,5 19 23 24 31,5 35 39 42 

1 2 3 4 5 6 7 8 9 10 

IIIIIIII    
SerCevaSerCevaSerCevaSerCeva    

IIII    
SerCevaSerCevaSerCevaSerCeva    
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gabnevis diapazonebi orive SerCevisaTvis tolia, 

xolo kvartilTSorisi gabnevis diapazoni II SerCevi-
saTvis metia I SerCevaze (6>2) mizezi isaa, rom II Sem-
TxvevaSi marjvena mxrisken meti monacemebia, vidre 
pirvelSi. Sua 50% monacemebi I SerCevaSi simetriula-
daa ganawilebuli, xolo II SerCevaSi marjvnidan 
asimetriulad.  
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$$$$    15.15.15.15.    SerCevis saSerCevis saSerCevis saSerCevis saSualebiT populaciisSualebiT populaciisSualebiT populaciisSualebiT populaciis    
                    intervaluri sazRvrebis dadgenaintervaluri sazRvrebis dadgenaintervaluri sazRvrebis dadgenaintervaluri sazRvrebis dadgena    

 
praqtikul saqmianobaSi xSirad gvxvdeba amocanebi, 

romelTa gadaWrisaTvis saWiroa populaciis 
ZiriTadi sazRvrebis dadgena anu im Sualedis povna, 
romelSic moxvdeba populaciis elementTa 
raodenobis, magaliTad, aranakleb 75%-is an 
aranakleb 80%-is an aranakleb 95%-is da a.S. cxadia 
am sazRvrebis dadgena SerCevis saSualebiT unda 
moxdes. 

cnobilia, rom Tu 1 2, , , nX X X…  raime SerCevaa (
n

X  

da 
n

S  maxasiaTeblebiT), maSin CeSibevis utoloba   

([1], [6], [9], [12]) saSualebas gvaZlevs davadginoT, rom 

KSX −[ , ]KSX +  SualedSi moxvedril SerCevis mona-

cemTa fardobiTi sixSire aranaklebia 
2

1
1

k
− -ze. k-s 

sxvadasxva mniSvnelobisaTvis SegviZlia moviyvanoT 
Sesabamis intervalebSi moxvedrili monacemebis far-
dobiTi sixSireTa da maSasadame mTeli monacemebis 
procentul raodenobaTa qveda sazRvebi (ix. cxr. 15.1). 
 

intervali 
fardobiTi 
sixSire 

procentuli 
raodenoba 

SX −[ , ]SX +  ≥ 0 ≥ 0% 

SX 2[ − , ]2SX +  ≥
4

3
 ≥ 75% 

SX 3[ − , ]3SX +  ≥ 
9

8
 ≥ 89,9% 

SX 4[ − , ]4SX +  ≥ 
16

15
 ≥ 93,7 

 

cxr. 15cxr. 15cxr. 15cxr. 15.1. intervalSi moxvedrili SerCevis monacemebis.1. intervalSi moxvedrili SerCevis monacemebis.1. intervalSi moxvedrili SerCevis monacemebis.1. intervalSi moxvedrili SerCevis monacemebis    
            fardobiT sixSireTa qveda sazRvrebis cxrilifardobiT sixSireTa qveda sazRvrebis cxrilifardobiT sixSireTa qveda sazRvrebis cxrilifardobiT sixSireTa qveda sazRvrebis cxrili    
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igive samarTliania mTeli populaciisaTvis, Tu 

misi saSualo da dispersiaa µ da 2σ  da Sesabamisi 

intervalebia σµ k−[ , ]σµ k+ , 4,3,2,1=k .  

magaliTi 15magaliTi 15magaliTi 15magaliTi 15.1.1.1.1. A da B qalaqebis damakavSirebeli 

gzis momijnave kldovani simaRlidan xdeba qvebis 

cvena garkveul monakveTze. saWiroa ganisazRvros 

Semakavebeli jebiris mSeneblobis optimaluri mona-

kveTi. gvaqvs 50 dakvirveba bolo 2-3 wlis ganmav-

lobaSi qvebis Camocvenis adgilebis Sesaxeb (manZili 

gadaTvlilia kilometrebSi A qalaqidan). avagoT 

sixSireTa histograma da gamovTvaloT monacemTa 

gabnevis diapazoni.  

 
127,1 123,2 130 128,4 125,2 127,6 133,1 125,6 123,2 127 
124,2 133 130,4 125 121 127,5 125,2 135,9 123,7 129,1 
130,6 124,5 128,8 132,1 122,6 127,6 127,8 126 132 135,2 
123,5 121 125 129,6 125,2 130,6 129,4 127 127,1 123,5 
121,8 120,2 130 122,5 125,7 129,3 127,9 125,9 124 125,8 

 

amoxsna.amoxsna.amoxsna.amoxsna. gamoTvlebis Sedegad vRebulobT 

952,12650 =X ; 063,132

50 =S ; 614,350 =S ; grafikuli warmod-

genisTvis monacemebi davajgufod intervalebad. cxadia 

2.120min =X , 9.135max =X , 7.152.1209.135 =−=d . monacemebis 

minimaluri mniSvneloba miviyvanoT uaxloes nakleb 
mTel ricxvamde e.i. 120-mde, maqsimaluri-uaxloes 
mTel ricxvamde metobiT e.i. 136-mde. Semdeg steijsis 
wesis (ix. $ 5) Tanaxmad monacemTa intervalebad 
dayofisaTvis, radgan ]100 ;50[∈n , SegviZlia aviRoT 

intervalebis 8=k  raodenoba, amitom intervalis 

sigane iqneba 2
8

120136
=

−
=∆ . gveqneba sixSireTa 

ganawilebis Semdegi cxrili. 
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intervali vi 
[120 122) 4 
[122 124) 8 
[124 126) 12 
[126 128) 9 
[128 130) 7 
[130 132) 5 
[132 134) 3 
[134 136] 2 

sixSireTa histogramas eqneba saxe 
 

nax. 15nax. 15nax. 15nax. 15.1..1..1..1.    sixSireTa histograma 15sixSireTa histograma 15sixSireTa histograma 15sixSireTa histograma 15.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis.1 magaliTisaTvis 
 

rogorc vxedavT ganawileba umniSvnelod marjvnidan 
asimetriulia. 

15.1 cxrilis Tanaxmad SX 3[ −  ]3SX +  SualedSi, 

romelic [116,11 137,794] intervals warmoadgens moxvdeba 
mTeli SerCevis monacemTa aranakleb 89%. es faqti 
SeiZleba ganvazogadoT mTeli populaciisTvis romelic 
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am monakveTze yvela SesaZlo qvebis cvenis adgilebis 
simravles niSnavs. e.i. [116,11 , 137,794] Sualedi aris 
optimalurad kargi monakveTi romlis SekeTebis 
Semdegac gzis am nawilis aranakleb 90%-is iqneba 
daculi.  

Tu SerCevis sixSireTa ganawilebas aqvs simet-
riuli forma, ar gaaCnia grZeli kudebi da ar aris 
zemoT Zalian gawelili, maSin mas aqvs zariseburi 

forma. is daaxloebiT 

2

2

( )

21

2

X X

se
sπ

−
−

 funqciis 

grafikis msgavsia. am SemTxvevaSi KSX −[ , ]KSX +  

intervalSi moxvedrili SerCevis monacemTa 
daaxloebiTi procentuli maCvene-beli K-s sxvadasxva 
mniSvnelobisaTvis mocemulia 15.2 cxrilSi 

 

intervali procentuli maCvenebeli 

SX −[ , ]SX +  68% 

SX 2[ − , ]2SX +  95% 

SX 3[ − , ]3SX +  99% 

SX 4[ − , ]4SX +  TiTqmis yvela monacemi 

 

cxr. 15cxr. 15cxr. 15cxr. 15.2. intervalSi moxvedril monacemTa daaxloebiT.2. intervalSi moxvedril monacemTa daaxloebiT.2. intervalSi moxvedril monacemTa daaxloebiT.2. intervalSi moxvedril monacemTa daaxloebiTiiii        
                    procentuli maCvenebeli sixSireTa histogramis procentuli maCvenebeli sixSireTa histogramis procentuli maCvenebeli sixSireTa histogramis procentuli maCvenebeli sixSireTa histogramis 

zariseburi formisaTvis.zariseburi formisaTvis.zariseburi formisaTvis.zariseburi formisaTvis.    
 

cnobilia aseve, rom rodesac monacemebis sixSireTa 
histogramas aqvs zarisebri forma, maSin adgili aqvs 
miaxloebiT tolobas 

4

d
S ≈ . 

amitom Tu cnobilia, rom histogramas zarisebri 
forma aqvs, maSin s da d sidideebidan erT-erTis 
codnis SemTxvevaSi meore SeiZleba aseTi “uxeSi” 
miaxloebiT gamovTvaloT.  
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   piriqiT, Tu d da s sidideebia cnobilia, maSin 
moyvanili miaxloebiTi toloba saSualebas gvaZlevs 
gamovTqvaT varaudi imis Sesaxeb, rom monacemebis 
sixSireTa ganawilebis histogramas aqvs zariseburi 
forma. 
 

amocanebiamocanebiamocanebiamocanebi    

1. gamoTvaleT $6-is amocanebidan #2 amocanis 
SerCevisaTvis 50%-iani, 68%-iani da 95%-iani intervalebi. 

2. gamoTvaleT $6-is amocanebidan #3 amocanis 
SerCevisaTvis 50%-iani intervali. 

3. gamoTvaleT $5-is amocanebidan #1 amocanis 
SerCevisaTvis 50%-iani da 68%-iani intervalebi. 

4. $4-is amocanebidan #4 amocanis SerCevisaTvis 
gamoTvaleT 50%-iani, 68%-iani da 95%-iani 
intervalebi. 

5. mocemuli SerCevisaTvis gamoTvaleT 50%-iani, 
68%-iani da 95%-iani intervalebi. 

7; 12; 23; 31; 18; 10; 12; 12; 18; 5; 25; 11, 
 
pasuxebipasuxebipasuxebipasuxebi    

1) ]3100  ,0290[]  ,[ 31 =QQ ; ]6,3149  4,2880[]   ,[ =+− SXSX ; 

=+− ]2  ,2[ SXSX ]3,3284  7,2745[ .2) ]25200  ;22850[ .3) ]25,19 ,75,9[ ; 

[8,13; 21,34]. 4) [3, 5]; [2,557, 5,177]; [1,247, 6,487]. 5) [10,5, 20,5]; 
[7,866, 22,794]; [0,402, 30,258]. 
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I TaviI TaviI TaviI Tavi        

    

aaaalbaTobis TeorialbaTobis TeorialbaTobis TeorialbaTobis Teoria    

    

$$$$16.16.16.16.    cda, xdomiloba, elementarul cda, xdomiloba, elementarul cda, xdomiloba, elementarul cda, xdomiloba, elementarul     
xdomilobaTa sivrcexdomilobaTa sivrcexdomilobaTa sivrcexdomilobaTa sivrce    

    
albaTobis TeoriaSi ZiriTadad Seiswavleba iseTi 

movlenebi, romelTa Sedegebis utyuari winaswarmet-
yveleba SeuZlebelia. es xdeba am movlenebis 
gamomwvevi uamravi sxvadasxva, Tundac umniSvnelo 
faqtorebis gauTvaliswinebeli da mouwesrigebeli 
cvalebadobis gamo. aseT movlenebs SemTxveviT 
movlenebs uwodeben da amboben, rom isini aRiwerebian 
SemTxveviTi anu stoqasturi sqemiT. aseTi movlenebia, 
magaliTad kviris ganmavlobaSi romelime kinoTeatrSi 
misul mayurebelTa raodenoba, dRe-Ramis ganmavlo-
baSi saqarTveloSi dabadebul bavSvTa raodenoba da 
a.S. Tumca, amasTanave, arseboben iseTi movlenebic, 
romelTa winaswarmetyvelebac SesaZlebelia da maT 
sabunebismetyvelo mecnierebebi Seiswavlian (maTze 
amboben, rom isini aRiwerebian araSemTxveviTi anu 
deterministuli sqemiT). magaliTad sxeulis vardnisas 
SesaZlebelia siCqaris gansazRvra, haeris tenianobis 
monacemebze dakvirvebiT wvimis mosvlis winaswarmet-
yveleba da a.S. 

SemTxveviT movlenas SeiZleba sasruli raodenobis 
sxvadasxva SesaZlo Sedegebic gaaCndes (magaliTad, 
stendze tyviis srolaSi erTi gasrolisas miRebuli 
SesaZlo qulebis raodenoba) da SeiZleba usasrulo 
raodenobisac (magaliTad, romelime adamians vTxovoT 
raime ricxvis dasaxeleba). imisaTvis, rom SemTxveviTi 
movlenis raime SesaZlo Sedegis ganxorcielebis 
`Sansi~ anu `procentuli SesaZlebloba~ SevafasoT, 
saWiroa movlena aRvweroT maTematikuri modeliT. 
amisaTvis unda davadginoT ra SesaZlo Sedegebia 
mosalodneli am movlenis ganxorcielebisas.  
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liTonis fulis agdebisas mis zemoTa mxares 
SeiZleba aRmoCndes an `gerbi~ an `safasuri~. kamaTlis 
gagorebisas SeiZleba `movides~. 1, 2, 3, 4, 5 an 6 cif-
rebidan erT-erTi. aseTi cdebi realurad SegviZlia 
CavataroT da maTze dakvirvebiT logikuri daskvnebi 
gamovitanoT. 

SemTxveviT movlenaze dakvirvebis mizniT Catare-
bul cdebs SemTxveviTi cdebi ewodebaT. isini Tavisi 
bunebiT gansxvavdebian fizikis an qimiis gakveTilze 
skolis moswavleebTan Catarebuli iseTi cdebisagan, 
romelTa drosac SeiZleba raime sididis gazomva an 
raime reaqciaze dakvirveba (magaliTad, sxeulis 
Tavisufali vardnis aCqarebis gasazomad, an zambaris 
sixistis koeficientis dasadgenad Catarebuli cdebi). 

momavalSi SemTxveviT cdas ubralod cdas vuwo-
debT. CavataroT erTi da igive cda n-jer. davuSvaT 
am cdebis dros vakvirdebiT raime A-Sedegs da igi 

moxda m-jer. maSin cxadia 
n

m
AW =)(  warmoadgens A-s 

fardobiT sixSires. Tu CavatarebT igive cdas sxva 

dros igive pirobebSi 1n -jer da A moxdeba 1m -jer 

maSin 
1

1
1 )(

n

m
AW = . albaTobis Teoria Seiswavlis iseTi 

cdebis maTematikur modelebs, romlebic mdgradi 
fardobiTi sixSiriT xasiaTdebian. rac niSnavs rom 

didi n da 1n , ricxvebisaTvis )(AW  da )(1 AW  axlos 

unda iyvnen erTi da igive ricxvTan.   
cnobilia rom k. pirsonmapirsonmapirsonmapirsonma    (1857-1936) 24000-jer 

aagdo liTonis fuli da gerbi movida 12012-jer. misi 

fardobiTi sixSire 
12012

24000
W =  axlosaa 

2

1
-Tan. 

pirsonma aseTi cdebis seria ramodenimejer gaimeora 
da aRmoaCina rom fardobiTi sixSire yovelTvis 

axlos iyo 
2

1
-Tan. 
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TiToeul CvenTagans advilad SeuZlia kamaTlis 

(ra Tqma unda, simetriulis) bevrjer gagorebisas 

daiTvalos raime erTi da igive ricxvis mosvlaTa 

raodenoba. SevamCnevT, rom am ricxvis mosvlis 

fardobiTi sixSire daaxloebiT 
6

1
-is toli iqneba. 

moviyvanoT magaliTi, romelic gviCvenebs Tu 
rogor axerxeben biologebi  tbaSi Tevzis maragis 
daTvlas fardobiTi sixSiris gamoyenebiT. specialu-
ri, biologiuri kvlevebisaTvis gankuTvnili gemiT 
xdeba Tevzis daWera, maTi daniSvna am miznisaTvis 
gankuTvnili msubuqi niSnebiT da tbaSi Cabruneba. 

davuSvaT daiWires 1n  cali Tevzi. Tu mTeli Tevzebis 

raodenoba tbaSi aris N-cali, maSin daWerili 
Tevzebis gaSvebis Semdeg daniSnuli Tevzebis fardo-

biTi sixSire tbaSi iqneba 
N

n
W 1= . acdian ramodenime 

dRes raTa moxdes Tevzebis gabneva bunebrivi SemTxve-
viTi gadaadgilebebiT da maTi Sereva tbis danarCen 
TevzebTan. Semdeg kvlav warmoebs TevzWera. davuSvaT 

meore jerze daiWers 2n  cali romelSic K cali 

Zveli daniSnuli Tevzi iyo. raki tbaSi Tevzebis 
SemTxveviTi Sereva xdeba bunebrivia vgulisxmobT 
rom am axlad daWeril TevzebSi daniSnuli Tevzebis 
xvedriTi wili anu fardobiTi sixSire igive unda 

iyos rac mTel tbaSi. amotom 
N

n

n

K 1

2

1 ≈  anu 
K

nn
N 21≈ . 

magaliTad, Tu pirvel daWeraze daniSnuli 5000 
Tevzidan meored daWeril 3000 calSi Zveli daniS-

nuli aRmoCnda 21 cali, maSin 
N

5000

5000

21
≈  anu 

710000
21

15000000
≈≈N . 
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davubrundeT cdas da masTan dakavSirebul Sede-
gebs da moviyvanoT ramodenime gansazRvreba. 

gansazRvreba 16gansazRvreba 16gansazRvreba 16gansazRvreba 16.1..1..1..1. cdacdacdacda vuwodoT pirobaTa raime 
erTobliobis Sesrulebas, romlis Sedegic araa cal-
saxad gansazRvruli da SemTxveviTia. nebismier gamo-
naTqvams cdis Sedegebis Sesaxeb vuwodoT xdomilobaxdomilobaxdomilobaxdomiloba. 
xdomilobebi aRiniSnebian laTinuri anbanis didi 
asoebiT …,,, CBA . cdis im elementaruli Sedegs, 
romlis warmodgena sxva Sedegebis saSualebiT SeuZ-
lebelia Eelementaruli xdomilobaEelementaruli xdomilobaEelementaruli xdomilobaEelementaruli xdomiloba ewodeba. xolo 
cdis yvela SesaZlo elementarul xdomilobaTa 
simravles elementarul xdomilobaTa sivrceelementarul xdomilobaTa sivrceelementarul xdomilobaTa sivrceelementarul xdomilobaTa sivrce ewodeba 

da Ω (omega) simboloTi aRiniSneba. yoveli xdomiloba 
SeiZleba gavaigiveoT mis xelSemwyob elementarul 
xdomilobaTa simravlesTan. 

magamagamagamagaliTi 16liTi 16liTi 16liTi 16.1..1..1..1.  cda mdgomareobs erTi kamaTlis 
erTxel gagorebaSi. 

elementaruli xdomilobebia movida`1~, movida`2~, 

movida`3~,…,movida`6~. elementarul xdomilobaTa 
sivrcea }6,5,4,3,2,1{=Ω .  

CamovTvaloT zogierTi xdomilobebi am cdis 
Sesaxeb da gavaigivoT isini maT xelSemwyob elemen-
tarul xdomilobaTa simravleebTan. Tu xelSemwyobi 
elementaluri xdomilobebi ar arseboben mivuweroT 

carieli simravlis simbolo ∅. 
A – movida luwi ricxvi = {2, 4, 6} 
B – movida ricxvi 5 = {5} 
C – movida 4-ze meti ricxvi = {5, 6} 
D – movida  ricxvi  romelic ar aRemateba 4-s 

={1,2, 3, 4} 

E – movida 10-ze meti ricxvi = ∅ 
F – movida dadebiTi ricxvi = {1, 2, 3, 4, 5, 6}. 
cxadia, rom B elementaruli xdomilobaa. E  xdo-

miloba arasdros ar ganxorcieldeba, xolo F xdomi-
loba cdis Catarebisas aucileblad ganxorcieldeba.  
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gansazRvreba 16gansazRvreba 16gansazRvreba 16gansazRvreba 16.2.2.2.2. xdomilobas, romelic cdis Ca-
tarebisas aucileblad moxdeba aucilebeliaucilebeliaucilebeliaucilebeli    xdomilobaxdomilobaxdomilobaxdomiloba 

ewodeba da aRiniSneba Ω simboloTi. xdomilobas, 
romelic cdis Catarebisas arasdros ar SeiZleba 
moxdes ewodeba SeuZlebeli xdomilobaSeuZlebeli xdomilobaSeuZlebeli xdomilobaSeuZlebeli xdomiloba da aRiniSneba 

∅ simboloTi. A    xdomilobis sawinaaRmdego xdomilobis sawinaaRmdego xdomilobis sawinaaRmdego xdomilobis sawinaaRmdego 

xdomilobaxdomilobaxdomilobaxdomiloba (anu A-s damateba) aRiniSneba A  simboloTi 

da ewodeba A−Ω  xdomilobas )( AA −Ω= . cxadia, rom 

A A= .  
Cven xdomiloba gavaigiveT mis xelSemwyob elemen-

tarul xdomilobaTa simravlesTan (amiT ukve gasagebi 
gaxda aucilebeli da SeuZlebeli xdomilobebis 
aRniSvnebi). maTze SegviZlia CavataroT iseTive 
moqmedebebi rogoric simravleebze. 

gansazRvreba 16gansazRvreba 16gansazRvreba 16gansazRvreba 16.3..3..3..3.    1) Tu M xdomilobis moxdenisas 
xdeba N xdomiloba amboben, rom M iwvevs N-s (an M-dan 
gamomdinareobs N) da Caiwereba NM ⊂  an MN ⊃ . 

2) M da N xdomilobebis namravli (annamravli (annamravli (annamravli (anu TanakveTa)u TanakveTa)u TanakveTa)u TanakveTa) 

aRiniSneba MN (an NM ∩ ) simboloTi da warmoadgens 
xdomilobas, romelic xdeba maSin da mxolod maSin, 
rodesac xdeba M da N orive xdomiloba erTdrou-

lad. rodesac =NM ∩ ∅, maSin M da N xdomilobebs 
araTavsebadi araTavsebadi araTavsebadi araTavsebadi ((((uTavsadiuTavsadiuTavsadiuTavsadi))))    xdomilobebixdomilobebixdomilobebixdomilobebi ewodebaT. 

3) M da N xdomilebebis gaerTianebagaerTianebagaerTianebagaerTianeba aRiniSneba 

NM ∪  simboloTi da warmoadgens xdomilobas, 
romelic xdeba maSin da mxolod maSin, rodesac 
xdeba erTi mainc M da N xdomilobebidan. 
araTavsebad M da N  xdomilobaTa gaerTianebas maT 
jams uwodeben da xSirad Caweren NM +  simboloTic. 

4) M da N xdomilobebis sxvaoba aRiniSneba NM −  
simboloTi (xSirad ixmareba NM \  Canaweric) da 
warmoadgens xdomilobas, romelic xdeba maSin da 
mxolod maSin, rodesac xdeba M da ar xdeba N. 
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davubrundeT 16161616.1 .1 .1 .1 magaliTs. zemoT Tqmulidan 
gamomdinare cxadia, rom CB ⊂ ; 

BA∩  niSnavs – movida luwi ricxvi, romelic 5-is 

tolia. BA∩ =∅; 

CA∩  niSnavs _ movida luwi ricxvi, romelic metia 

4-ze. }6{=CA∩ ; 

C  niSnavs _ ar movida 4-ze meti ricxvi. DC == }4,3,2,1{ ; 

−CA \ niSnavs: movida luwi ricxvi, romelic araa 
meti 4-ze. }4,2{\ =CA  

AC \  niSnavs: movida 4-ze meti ricxvi romelic araa 
luwi }5{\ =AC  

A  _ niSnavs: ar movida luwi ricxvi }5,3,1{=A  

FC \  niSnavs: movida 4-ze meti ricxvi, romelic araa 

dadebiTi =FC \ ∅.    
praqtikaSi xSirad gvxvdeba amocanebi, romlebSic 

saWiroa mocemuli simravlidan amovirCioT raime 
Tvisebis mqone qvesimravleebi, erTi an ramdenime 
simravlis elementebi davalagoT garkveuli Tanmim-
devrobiT da a.S. magaliTad, adamianTa mocemuli 
jgufidan avirCioT warmomadgenlebi konkretuli 
misiis Sesasruleblad, cifrTa mocemuli simravli-
sagan SevadginoT seifis saidumlo kodi da a.S. 

radgan aseTi saxis amocanebSi saqme gvaqvs 
obieqtebis ama Tu im kombinaciebTan, amitom aseTi 
saxis amocanebs kombinatoruli amocanebi ewodebaT. 
xolo maTematikis mimarTulebas, romelic swavlobs 
kombinatorul amocanebs kombinatorika ewodeba. 
kombinatorika SeiZleba ganxilul iqnas, rogorc 
simravleTa Teoriis nawili im azriT, rom kombina-
torikis yoveli amocana SesaZlebelia dayvanil iqnas 
sasrul simravleebze da aseTi simravleebs Soris 
gadasaxvebze.  

simravleTa Teoriis safuZvlebis gacnoba warmo-
adgens kombinatoruli analizis meTodebis gacnobis 
myar bazas. kombinatoruli amocanebis raodenoba da 
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maTi mravalferovneba dRiTidRe izrdeba, rac 
ganpirobebulia kombinatorikis gamoyenebiT sxvadasxva 
praqtikul amocanebSi. amitom kombinatoruli amoca-
nebis Camoyalibeba xSirad naTeli da martivia, magram 
maTi amoxsna dakavSirebulia garkveul sirTu-
leebTan. kombinatoruli analizis amocanebSi gamokv-
levis ZiriTad obieqtebs warmoadgenen diskretuli 
simravleebi, e.i. simravleebi, romelTa elementebi 
arian gancalkevebulni. umetes SemTxvevebSi kvlevis 
obieqtebi sasruli simravleebia, Tumca bevri amocana 
dakavSirebulia usasrulo simravleebis ganxilvas-
Tanac. kombinatoruli amocanebis Tavisebureba 
mdgomareobs imaSi, rom upiratesi yuradReba eqceva 
mocemuli simravlidan qvesimravleTa amorCevas da 
elementebis dalagebas. es ori operacia aris 
ZiriTadi kombinatoruli operacia. 

kombinatoruli amocanebis ganxilvisas arsebiTia 
moiZebnos Tundac erTi ganlageba obieqtebisa, rom-
lebic floben sasurvel Tvisebas (magaliTad, Wadrakis 
dafaze ganlagdes rva dedofali ise, rom isini 
erTmaneTs ar klavdnen). zogierT SemTxvevaSi SesaZ-
lebelia vaCvenoT, rom dasmul amocanas amonaxsni ar 
aqvs (magaliTad, SeuZlebelia xuTi kurdReli CavsvaT 
oTx galiaSi ise, rom erT galiaSi ar ijdes erT 
kurdRelze meti). Tu amocanas gaaCnia ramdenime 
amoxsna, maSin dgeba sakiTxi amonaxsnebis raodenobis 
dadgenaSi da yvela amonaxsnis gaanalizebaSi. 

warmodgenil wignSi ganvixilavT kombinatoruli 
amocanis amoxsnis raodenobebis dadgenas. swored 
kombinatorikis es nawilia mWidrod dakavSirebuli 
albaTobis TeoriasTan.      

N(A) simboloTi    aRvniSnoT sasrulo A simravlis 
elementTa raodenoba. Tu mocemulia ori sasruli A 

da B simravle da =BA∩ ∅, maSin marTebulia Semdegi 
toloba:  

)()()( BNANBAN +=∪ . 
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kombinatorikaSi bolo tolobas ewodeba jamis 
wesi. is SeiZleba CamovayaliboT Semdegnairad: Tu 

kAN =)( , mBN =)(  da A simravlidan elementebis 

nebismieri amorCeva ar aris damokidebuli B simrav-
lidan elementebis nebismier amorCevaze, maSin elemen-
tis amorCeva A an B simravlidan SesaZlebelia mk +  
raodenoba xerxiT. 

magaliTad, Tu kalaTaSi moTavsebulia 10 wiTeli 
da 8 Savi burTula, maSin kalaTidan erTi burTula 
SeiZleba amovirCioT 18810 =+  xerxiT. 

    im SemTxvevaSi, roca ≠BA∩ ∅, maSin cxadia, rom 

)()()( BNANBAN +≠∪ . es ganpirobebulia imiT, rom A 

da B simravleebs gaaCniaT saerTo elementebi, 

romlebic BA∪  gaerTianebaSi Sedian mxolod erT-
jer. amitom saWiroa )()( BNAN +  jams gamovakloT 

BA∩  TanakveTis elementTa raodenoba. amrigad, 
miviRebT 

)()()((( BANBNANBAN ∩∪ −+= . 

ori simravlis gaerTianebis elementebis raodeno-
bis gamosaTvlel miTiTebul formulas CarTvisa da 
gamoricxvis meTodi ewodeba. es meTodi SeiZleba 
ganzogaddes sasruli raodenobis sasrul simrav-
leTa ojaxisaTvis. kerZod, Tu mocemulia sasrul 

simravleTa 
m

AAAA ,,,, 321 …  sasruli ojaxi, Sesabamisad 

1 2 3( ), ( ), ( ), , ( )mN A N A N A N A…  

elementTa raodenobebiT, maSin adgili aqvs Semdeg 
formulas: 

−++++= )()()()()( 321321 mm
ANANANANAAAAN …∪…∪∪∪  

 ++++− − )}()()({ 13121 mm
AANAANAAN ∩⋯∩∩  

⋯∩∩⋯∩∩∩∩ +++++ −− )}()()({ 12421321 mmm
AAANAAANAAAN

)()1( 321

1

m

m AAAAN ∩…∩∩∩⋯ −−+ . 

ori A da B simravlis dekartuli namravlidekartuli namravlidekartuli namravlidekartuli namravli 
aRiniSneba BA×  simboloTi da ewodeba ),( ba  

wyvilebis simravles, sadac Aa∈  da Bb∈ . Tu 
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kAN =)(  da mBN =)( , maSin mkBAN ⋅=× )( . miviRebT e.w. miviRebT e.w. miviRebT e.w. miviRebT e.w. 

gamravlebis gamravlebis gamravlebis gamravlebis weswesweswesssss: 
    Tu A simravlidan raime a elementis amorCeva 
SesaZlebelia k xerxiT, xolo b elementis amorCeva 
SesaZlebelia m xerxiT, maSin (a, b) wyvilis amorCeva 
SesaZlebeli iqneba mk ⋅  xerxiT. 

magaliTad, qarTuli anbanis asoebisagan Sedgenili 
orasoiani marcvlebis raodenoba, romlis pirveli 
asoa Tanxmovani, xolo meore aso ki _ xmovani,  aris 

140528 =⋅ . aqve SevniSnoT, rom analogiuri amocanis 
Sedegi, yvela SesaZlo orasoiani marcvlebisaTvis, 

iqneba 1089332 = .  
Tu ganvazogadebT dekartuli namravlis cnebas 

sasruli raodenoba sasruli simravleebisaTvis da Tu 

mAN =)( , maSin k

k

mAAAN =×××
−

��� 	��� 
�
…

jer

)( . am tolobidan 

miiReba Semdegi wesi: 
m elementiani simravlis yvela iseTi qvesimrav-

leTa raodenoba, romlebic Sedgebian k cali 

elementebisgan, tolia km . 
magaliTad, yvela oTxniSna ricxvebis raodenoba, 

romlis pirveli cifri luwi ricxvia, iqneba 

4000104 3 =⋅ , radgan pirveli cifri SeiZleba iyos 2, 4, 
6, 8 da danarCeni sam cifriani ricxvi unda Sevad-
ginoT 10 cifrisagan. 

elementTa amorCeva mocemuli simravlidan SesaZ-
lebelia ganxorcieldes ori xerxiT: amorCeva amorCeva amorCeva amorCeva 
dabrunebiTdabrunebiTdabrunebiTdabrunebiT da amorCeva dabrunebisamorCeva dabrunebisamorCeva dabrunebisamorCeva dabrunebis gareSe. cxadia, 
rom pirvel SemTxvevaSi amorCeuli elementebi 
SeiZleba ganmeordes, xolo meore SemTxvevaSi ki _ 
ara. dabrunebis gareSe amorCevis SemTxvevaSi 
amorCeuli elementebi SeiZleba dalagdnen garkveuli 
rigiT. aseTi gziT miRebul simravles dalagebuli 
simravle ewodeba. magaliTad, adamianTa garkveuli 
jgufi SeiZleba davalagoT asakis, wonis, gvarebis 
pirveli asoebis anbanSi rigis mixedviT da sxv. 
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vTqvaT, mAN =)(  da mk ≤ . am SemTxvevaSi SeiZleba 

SevadginoT A simravlis k elementiani qvesimravleebi. 
magaliTad, }7,4,3,1{=A , maSin yvela orelementian dala-

gebuli qvesimravleTa raodenoba iqneba 12. esenia: 
(1,3), (1,4), (1,7), (3,1), (3,4), (3,7), (4,1), (4,3), (4,7), (7,1), (7,3), (7,4). 

m elementiani simravlis k elementian dalagebul 
simravles ewodeba wyobawyobawyobawyoba gameorebis gareSe m elemen-

tidan k elementad. maTi raodenoba aRiniSneba k

m
A  

simboloTi. martivia imis Cveneba, rom  

)!(

!

km

m
Ak

m −
=  )21!( mm ⋅⋅⋅= … . 

axla ganvixiloT mocemuli m elementiani sim-
ravlis sxvadasxva dalageba. am SemTxvevaSi dalage-
buli simravleebi erTmaneTisagan gansxvavdebian 
mxolod maTSi Semavali elementebis dalagebis rigiT. 
maT ewodebaT gadanacvlebebi gameorebis gareSe da 
maTi raodenoba aRiniSneba 

m
P  simboloTi. magaliTad, 

Tu }7,3,1{=A , maSin SeiZleba SevadginoT 6!33 ==P  
gadanacvleba. esenia: 

(1,3,7), (1,7,3), (3,1,7), (3,7,1), (7,1,3), (7,3,1). 
kombinatorikis erT-erT mniSvnelovan amocanas 

warmoadgens m elementiani simravlidan k elementiani 
qvesimravleebis raodenobis dadgena. aseT ara 
dalagebel qvesimravles ewodeba jufTebajufTebajufTebajufTeba gameorebis 
gareSe m elementidan k elementad da maTi raodenoba 

aRiniSneba k

m
C  simboloTi. magaliTad, Tu }7,4,3,1{=A , 

maSin yvela orelementian qvesimravleTa raodenoba 
iqneba 6. esenia: 

(1,3), (1,4), (1,7), (3,4), (3,7), (4,7). 
    jufTebis SemTxvevaSic advilia Cveneba imisa, rom 

)!(!

!

kmk

m
C k

m −⋅
=   








=

k

k

mk

m
P

A
C . 

marTebulia Semdegi tolobebi: 

1. 10 =
m

C ; 
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2. 1=m

m
C ; 

3. km

m

k

m
CC −=    )0( mk ≤≤ ;  

4. mm

m

k

m

k

mm
CCCC 20 =+++++ ⋯⋯   )0( ≥m ;         

5. k

m

km

m

k

m
CCC 11 −

−
− += )0( mk ≤≤ . 

 
 

amocanamocanamocanamocanebiebiebiebi    

1. kamaTels agoreben orjer: a) ramdeni elementisa-
gan Sedgeba elementarul xdomilobaTa sivrce? b) ram-
deni elementaruli xdomilobaa im faqtis xelSewyobi, 
rom pirvel gagorebaze movida ufro didi cifri, 
vidre meoreze? 

2. erTdroulad agoreben or kamaTels. elementa-
rulia Tu ara xdomilobebi: A-mosuli cifrebis nam-
ravli 36-is tolia; B-mosuli cifrebis namravli 25-is 
tolia; C-mosuli cifrebis namravli 20-is tolia; D-
mosuli cifrebis jamia 2; E-mosuli cifrebis jamia 
11; F-mosuli cifrebis jamia 12. 

3. erTdroulad agoreben or kamaTels. CamowereT 
Semdegi xdomilob ebis xelSemwyobi elementaruli 
xdomilobebi: A-mosuli cifrebis jamia 5; B-mosuli 
cifrebis sxvaobis sididea 4. 

4. erTdroulad agoreben oTx kamaTels. ramdeni 
elementaruli xdomilobisagan Sesdgeba elementarul 
xdomilobaTa sivrce da xdomilobebi: A-yvela kama-
Telze movida kenti ricxvi; B-yvelaze movida martivi 
ricxvi. D-orze movida kenti ricxvi, orze luwi. 

5. 36 qaRaldiani banqos dastidan iReben erT cals. 
ramdeni elementaruli xdomilobisagan Sesdgebian 
xdomilobebi: A-amovida wiTeli feris; B-amovida na-
xati; C-amovida guli, BA − ; AB − ; BC − ; CB − . 

6. me-5 amocanis pirobebSi CawereT Semdegi xdomi-
lobebis xelSemwyobi elementaruli xdomilobebi: A-
amovida Savi feris tuzi; B-amovida 8-ze naklebi 
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ricxvi; C-amovida wiTeli feris 6-ze meti ricxvi; 
CB ∩ ; CB − ; BC − . 
7. yuTSi 10 cali TeTri da 5 cali Savi erTnairi 

zomis burTia. TeTrebs aweria ricxvebi 1-dan 10-is 
CaTvliT, xolo Savebs – 11-dan 15-is CaTvliT. yuTidan 
Cauxedavad iReben erT cal burTs. ramdeni elementa-
ruli xdomilobisagan Sesdgebian xdomilobebi: A-amo-
vida luwi nomris burTi; B-amovida Savi burTi; C-
amovida TeTri burTi 3-is jeradi nomriT; D-amovida 

burTi, romlis nomeri naklebia 14-ze; BA∩ ; AC − ; 
CD − . 
8. liTonis monetas agdeben samjer. CamowereT 

cdis yvela SesaZlo elementarul xdomilobaTa sim-
ravle da elementaruli xdomilobebiT gamosaxeT 
Semdegi xdomilobebi:  

A – gerbi movida erTxel; 
B – gerbi movida erTxel mainc; 
C – gerbi ar movida arc erTxel.    
am xdomilobebidan aris Tu ara romelime elemen-

taruli xdomiloba? 
9. liTonis monetas agdeben oTxjer. ramdeni ele-

mentaruli Sedegi arsebobs, rom: a) gerbis mosvlaTa 
raodenoba meti iyos safasuris mosvlaTa raodeno-
baze; b) gerbisa da safasuris mosvlaTa raodenobebi 
iyos toli? 

10. cdis piri asaxelebs raime orniSna naturalur 
ricxvs a) ramdeni elementaruli xdomilobisagan 
Sedgebian xdomilobebi, rom dasaxelebuli ricxvi: A 

– metia 20-ze; B – naklebia 50-ze da 7-is jeradia; C – 
martivia da naklebia 27-ze; D – 15-ze metia da 5-is 

jeradia; BA∩ ; CB − ; DC − ; BD − . b) romeli wyvilia 

araTavsebadi A, B, C da D xdomilobebidan? 
11. magaliTi 2-is pirobebSi warmoadgineT elemen-

tarul xdomilobaTa sivrce, rogorc ori simravlis 
dekartuli namravli. 
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12. ori pirovneba SeTanxmda Sexvedraze 1000 saaTi-
dan 1200 saaTamde. TiToeuli midis Sexvedris adgilas 
drois am SualedSi. ra simravlea cdis yvela elemen-

tarul xdomilobaTa Ω sivrce? gamosaxeT is sibrt-

yeze. warmoadgineT Ω rogorc ori simravlis dekar-
tuli namravli (miTiTeba: OXY koordinatTa sistemis 
erT RerZze gadazomeT pirveli pirovnebis misvlis 
dro, meoreze ki meoris). 

13. samiznes erTdroulad esrola samma tyviis 
msrolelma. Ai xdomiloba niSnavdes rom i-urma 
( )3,2,1=i  msrolelma daaziana samizne, xolo 

−
i

A aacila. gamosaxeT Ai da i
A  xdomilobebis saSua-

lebiT Semdegi xdomilobebi: 
B – samiznes moxvda samive tyvia; 
C – samiznes moxvda ori tyvia; 
D – samiznes ar moxvda arc erTi tyvia. 
14. cda mdgomareobs liTonis monetis agdebaSi 

manamde, sanam ar mova safasuri. aRniSneT safasuris 
mosvla 1-iT, xolo ar mosvla – 0-iT. CawereT Semdegi 
xdomilobebi 

A – cda damTavrda 2 agdebaSi; 
B – cda damTavrda 5 agdebaSi; 
C – cda damTavrda 3-ze nakleb agdebaSi. 
sasrulia Tu ara cdis elementarul xdomilobaTa 

Ω sivrce? 
  15. yuTSi moTavsebulia 1-dan 12-mde ricxvebiT 
gadanomrili 4 cali wiTeli, 2 cali Savi da 6 cali 
TeTri erTnairi zomis burTula. wiTlebi nomrebiT 1, 
2, 3, 4; Savebi – 5, 6. alalbedze iReben erT cals. 
burTulebis nomrebis saSualebiT CawereT Semdegi 
xdomilobebi: 

A – ar amovida TeTri burTula; 
B – amovida Savi burTula; 
C – amovida TeTri burTula 3-is jeradi nomriT; 
D – amovida wiTeli burTula luwi nomriT. 
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  16. mocemulia xdomilobebis usasrulo 
Nkk

A ∈}{  

simravle, sadac 




 −+
=

k

k

k

k
A

k

15
  ,

12
. CawereT Semdegi 

xdomilobebi intervalebis saxiT 

∪
10

1=k

k
A ; ∩

10

1=k

k
A ; ∪

∞

=1k

k
A ; ∩

∞

=1k

k
A . 

   17. mocemulia xdomilobebis usasrulo { }k k NA ∈  

simravle, sadac 





 −−=
kk

A
k

2
8  ,

1
5 . CawereT Semdegi 

xdomilobebi intervalebis saxiT 

21 AA − ; 12 AA − ; ∪
10

1=k

k
A ; ∩

10

1=k

k
A ; ∪

∞

=1k

k
A ; ∩

∞

=1k

k
A . 

  18. liTonis monetas agdeben samjer. gerbis mosvla 

aRniSneT 0-iT, safasuris 1-iT da CawereT elemen-

tarul xdomilobaTa sivrce da xdomilobebi:  

A – pirvel da meore agdebaze ar movida gerbi; 

B – meore agdebaze movida safasuri; 

C – samive agdebaze movida monetis erTi da igive 

mxare; 

D – mesame agdebaze movida safasuri. 

BA∩ ; CA − ; DC − ; DA∩ ; CB ∩ ; CB − . 

19. gamoTvaleT 
2

5

5

A

P
; 

2

6

2

6

C

A
; 3

6

2

6 AA + . 

20. risi tolia 
3

3

5

P

A
 da 9

10 9C P⋅ ? 

21. ramdeni sxvadasxva xuTkaciani kalaTburTis 

gundi SeiZleba SevadginoT 8 kalaTburTelisagan? 

22. ramdennairad SeiZleba 8 adamianisgan SevadginoT 

5 sxvadasxva Tanamdebobaze daniSnuli adamianebis 

xuTeuli? 
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23. ramdeni elementisagan Sesdgeba xuTelementiani 

simravlis yvela qvesimravleTa simravle? 

24. ramdennairad SeiZleba rigSi davayenoT 4 

adamiani? 

 
 
 
 
pasuxebipasuxebipasuxebipasuxebi    

    
1) 36; 15. 2) ki, ki, ara, ki, ara, ki. 3) )}2;3();3,2{ ; 

)}5,1();1,5();6,2();2,6{ . 4) 64; 81; 81; 486. 5) 18; 16; 9; 10; 8; 5; 12. 

7) 7; 5; 3; 13; 2; 2; 10. 8) C. 9) 5; 6. 10) 79; 7; 9; 16; 5; 6; 9; 

15; C da D. 12) marTkuTxedia. 13) 1 2 3B A A A= ∩ ∩ ; 

1 2 3C A A A= +∩ ∩ 1 2 3 1 2 3A A A A A A+∩ ∩ ∩ ∩ ; 1 2 3D A A A= ∩ ∩ . 

14) =A {0,1}; =B {0,0,0,0,1}; =C {`1~; `0,1~}; ara. 15) 
}6,5,4,3,2,1{=A ; }6,5{=B ; }12,9{=C ; }4,2{=D . 16) [2,1; 4,9]; 

[3, 4]; (2, 5); [3, 4]. 17) [4, 4,5); [6, 7]; [4; 7,8); [4,9; 6);        

[4, 8); (5, 6). 19) 6; 2; 150. 20) 10; 9

50A . 21) 5

8C . 22) 5

8A . 23) 32. 

24) !44 =P .  
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$ 1$ 1$ 1$ 17777. . . . xdomxdomxdomxdomilobis albaToba.ilobis albaToba.ilobis albaToba.ilobis albaToba.    
jamisa da namravlis albaTobajamisa da namravlis albaTobajamisa da namravlis albaTobajamisa da namravlis albaToba    

    
yovel xdomilobas Tavisi ganxorcielebis gark-

veuli Sansi gaaCnia. magaliTad, cxadia, 
rom kamaTlis erTxel gagorebisas 
luwi ricxvis (iseve rogorc-kentis) 
mosvlis procentuli SesaZlebloba 50-is 
tolia. Tu am procentul maCveneblis 

100-ze gavyofT miviRebT 
2

1
-s. ase, rom 

luwi ricxvis mosvlis Sansi SeiZleba 

2

1
-is tolad CavTvaloT. 

aucilebeli xdomiloba cdis yovel Catarebas 
mohyveba. misi ganxorcielebis procentuli SesaZleb-
lobaa 100%, amitom misi ganxorcielebis Sansia 1. 
bunebrivia SeuZlebeli xdomilobis ganxorcielebis 
Sansi aris 0. 

xdomilobis albaToba `gamoxatavs~ am xdomilobis 
ganxorcielebis `Sanss~. albaTobas aRniSnaven p  

asoTi. A xdomilobis albaToba aRiniSneba )(AP  

simboloTi. 
nebismieri A xdomilobis albaToba akmayofilebs 

10 )( ≤≤ AP  pirobas, amasTan (P ∅) 0= da 1)( =ΩP . 

magaliTi magaliTi magaliTi magaliTi 11117777.1..1..1..1. cda mdgomareobs erTi kamaTlis 
erTxel gagorebaSi. mosalodnelia `1~, `2~, `3~, `4~, `5~ 
da `6~ elementaruli xdomilobebis ganxorcieleba. 
cxadia Tu kamaTeli simetriulia (idealuria), maSin 
TiToeuli ricxvis mosvlas toli Sansi aqvs. radgan 
maTi raodenobaa 6 da isini urTierTgamomricxavia 
amitom TiToeuli maTganis mosvlis `Sansi~ anu 

albaToba  iqneba 
6

1
. 

4  1 

3 2 

nax. 17.1nax. 17.1nax. 17.1nax. 17.1    
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magaliTi magaliTi magaliTi magaliTi 11117777.2.2.2.2. aviRoT oTx tol seqtorad dayo-
fili disko, romlis centrSic brunavs isari (nax. 
17.1) (mas `ruletkas~ uwodeben). cda mdgomareobs 
isris dabrunebaSi da Sedegad iTvleba is danayofi 
anu is `cifri~, romelzedac isari gaCerdeba. vinaidan 
danayofebis sidideebi tolia, amitom TiToeuli 

cifris mosvlis albaToba aris 
4

1
.    

am magaliTebSi yvela SesaZlo elementaruli 
Sedegi iyo Tanabrad mosalodneli. frangma maTemati-
kosma pppp. laplasmalaplasmalaplasmalaplasma (1749-1827) aCvena, rom Tu cdis 
SedegTa sruli CamonaTvali Seicavs n Tanabradmosa-
lodnel elementarul xdomilobas, maSin TiToeuli 

aseTi elementaruli xdomilobis albaToba 
n

1
-is 

tolia.  
moviyvanoT albaTobis ramdenime Tviseba:  
1) 0)( =∅P  

2) Tu A da B xdomilobebia, maSin  

)()()()( BAPBPAPBAP ∩∪ −+= . 

damtkicebadamtkicebadamtkicebadamtkiceba. cxadia, rom ( )A B A B A= −∪ ∪  da 

( ) ( )B B A A B= − ∪ ∩ . amitom  

)()()( ABPAPBAP −+=∪ ;  ( ) ( ) ( )P B P B A P A B= − + ∩ . 

aqedan martivad miiReba dasamtkicebeli toloba. 
SedegiSedegiSedegiSedegi 1. Tu A da B araTavsebadi xdomilobebia 

)( ∅=AB , maSin  

)()()( BPAPBAP +=∪ . 

Sedegi 2Sedegi 2Sedegi 2Sedegi 2. Tu BA⊂ , maSin  
)()()( APBPABP −=− . 

Sedegi 3Sedegi 3Sedegi 3Sedegi 3. )(1)( APAP −= .P 

cxadia meore Tviseba SeiZleba orze meti 
simravlisTvisac CavweroT. magaliTad, sami A, B da C 
simravlisaTvis Caiweros Semdegnairad  
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      −−−++= )()()()()()( CAPBAPCPBPAPCBAP ∩∩∪∪  

               )()( CBAPCBP ∩∩∩ +− , 

xolo Sedegi 1 SeiZleba ganvazogadoT nebismieri 

sasruli n raodenobis nAAAA ,,,, 321 …  wyvil-wyvilad 

araTavsebadi xdomilobebisTvis 

)(
11

i

n

i

n

i

i
APAP ∑

==

=







∪ . 

magaliTi 17.3magaliTi 17.3magaliTi 17.3magaliTi 17.3. firmis menejers axali saqonlis Se-
saZenad sxvadasxva kontraqtebis garda 0,4 albaTobiT 
SeuZlia isargeblos sasaqonlo birJis momsaxurebiT, 
an 0,5 albaTobiT gaaformos saWiro kompaniasTan sa-
lizingo xelSekruleba. vipovoT albaToba imisa, rom 
mocemul momentSi is arc erT gadawyvetilebas ar 
miiRebs, Tu cnobilia, rom erTdroulad oriveTi 
sargeblobs 0,2 albaTobiT. 

amoxsnaamoxsnaamoxsnaamoxsna: SemoviRoT xdomilobebi: 
A _ menejeri sargeblobs sasaqonlo birJiT; 
B _ aformebs salizingo xelSekrulebas; 
C _ arc birJiT sargeblobs da arc xelSekrulebas 

aformebs.   
amocanis pirobis Tanaxmad 4,0)( =AP ; 5,0)( =BP ; 

2,0)( =BAP ∩  gvekiTxebian )(CP -s gamoTvlas. 
cxadia 

BAC ∪= ; 
xolo 

7,02,05,04,0)()()()( =−+=−+= BAPBPAPBAP ∩∪ , 

amitom 

3,0)(1)( =−= BAPCP ∪ . 
 

    
amocanamocanamocanamocanebiebiebiebi    

1. cnobilia, rom 5,0)( =AP , 3,0)( =BP  da 1,0)( =BAP ∩  

gamoTvaleT Semdegi xdomilebebis albaTobebi BA∪ ; 
BA − ; AB − . 
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2. mocemulia: 6,0)( =AP ; 5,0)( =− BAP ; 8,0)( =BP . 

gamoTvaleT albaTobebi: ( )P A B∩ ; )( ABP − . 
3. A, B da C erTi da igive cdasTan dakavSirebuli 

xdomilobebia. aucileblad samarTliania Tu ara 
tolobebi? 
                 )()()( BPAPBAP −=− ; 

                 )()()( BPAPBAP +=∪ ;  

                 )()()( CBAPAPCBAP ∩∩∩ −=− ; 

                 )()()( ACPAPCAP −+=∪ . 

4. mocemulia 4,0)( =BP , 5,0)( =CP , ( ) 0, 7P B C =∩ . 

gamoTvaleT albaTobebi )(BP ; )( CBP ∪ ; )( CBP ∩ . 

5. cda mdgomareobs liTonis fulis samjer 
agdebaSi. ramdeni elementisagan Sesdgeba elementarul 
xdomilebaTa sivrce? yvela qvesimravleTa simravle? 

6. A da B araTavsebadi xdomilobebia. gamoTvaleT 

albaTobebi )( BAP ∪  da )( BAP ∩ . Tu cnobilia, rom 

5,0)( =AP ; 2,0)( =BP . 

7. A da B damoukidebeli xdomilobebia. gamoTva-

leT )(AP  da )( BAP ∩  albaTobebi, Tu 7,0)( =BP , xolo 

9,0)( =BAP ∪ . 

8. mocemulia 4,0)( =AP ; 1,0)( =BAP ∩  da 

( ) 0, 45P A B− = . gamoTvaleT albaTobebi )(AP , )(BP , 

)( BAP ∩ , ( )P B A− . 

9. cnobilia BA⊂  da 5,0)( =AP , 7,0)( =BP . gamoTva-

leT ( )P B A− . damoukidebelia Tu ara A da B xdomi-

lobebi? 
10. cda mdgomareobs kamaTlis erTxel gagorebaSi. 

mocemulia xdomilobebi A-movida luwi ricxvi, B-mo-
vida 4-ze meti ricxvi, C-movida 5-is jeradi ricxvi, D 
movida 5-ze naklebi ricxvi. xdomilebaTa romeli 
wyvilebia araTavsebadi? 

11. saswrafo samedicino daxmarebis jgufis Ramis 
cvlaSi morigeobis dros gamoZaxeba A raionidan 
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Semodis 0,3, xolo B raionidan – 0,4 albaTobiT. cno-
bilia, rom erTdroulad orive raionidan gamoZaxebis 
Semosvlis albaTobaa 0,12. gamoTvaleT albaToba 
imisa, rom a) gamoZaxeba Semova A da B raionebidan 
erTidan mainc. b) gamoZaxeba Semova A da B raione-
bidan mxolod erTidan. 

12. statikur monacemebze dakvirvebiT daadgines, 
statikuri albaToba imisa, rom raWaSi ivlisis TveSi 
nebismieri winaswar dafiqsirebuli dRe iqneba: qa-
riani – tolia 0,18-is; wvimiani – 0,21; arc wvimiani da 
arc qariani 0,66. ipoveT imis albaToba, rom 15 ivliss 
wvimac mova da qaric iqneba. 

13. tyviis msrolelis mier oTxi gasrolidan sa-
mizneSi erTxel mainc moxvedris albaTobaa 0,9984. 
ipoveT Semdegi xdomilobebis albaTobebi: A – erTxel 
gasroliT samizneSi moxvedra; B – ori gasrolidan 
samizneSi erTxel mainc moxvedra. C – sami gasroli-
dan samizneSi orjer moxvedra. 

14. A, B da C sami xelsawyo SeerTebulia mimdevro-
biTi sqemiT 

 
 

xelsawyoebi dens atareben Sesabamisad 9,0)( =AP ; 

95,0)( =BP ; 8,0)( =CP  albaTobiT. ipoveT imis alba-

Toba, rom ME monakveTze deni ar gaivlis. 
15. xelsawyo Sedgeba ori nawilisagan. maTi mwyob-

ridan gamosvlis albaTobebia Sesabamisad 0,05 da 0,02. 
ipoveT xelsawyos mwyobridan gamosvlis albaToba, 
Tu is muSaobs, rodesac orive nawili mwyobrSia. 

16. albaToba imisa, rom sadistribucio kompania 
fasdaklebis aqciis periodSi savaWro qselSi gaitans 
televizorebis axal partias tolia 0,6-is, xolo al-
baToba imisa, rom gaitans personaluri kompiuterebis 
axal partias – 0,7-is. ipoveT albaToba imisa, rom 
fasdaklebis aqciis periodSi sadistribucio kompania 

A M B C • • E 
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ar ganaaxlebs qselSi arc televizorebis da arc 
kompiuterebis partias. cnobilia, rom aqciis 
periodSi kompaniis mier erTdroulad am ori 
dasaxelebis produqciis ganaxlebis albaToba 0,5-is 
tolia. 

17. albaTobebi imisa, rom kompania mocemul regi-
onSi Cadebs investiciis Cais kulturis warmoebaSi, 
swrafi kvebis obieqtebis qselSi an pur-funTuSeulis 
warmoebaSi Sesabamisad 0,25; 0,1 da 0,5-is tolia. 
ipoveT imis albaToba, rom xsenebuli kompania am 
regionSi arc erT investicias ar ganaxorcielebs Tu 
cnobilia, rom kompania erTze met proeqtSi investi-
cias ar debs. 

18. cnobilia, rom fermeri valutis kursis mkveTri 
meryeobs periodSi axali teqnikis SeZenas anxorcie-
lebs 0,2 albaTobiT, xolo yamiri miwis aTvisebas 0,15 
albaTobiT. ipoveT imis albaToba, rom fermeri am 
periodSi an axal teqnikas SeiZens an axal miwebs 
aiTvisebs Tu mis mier erTdroulad am ori gadawyve-
tilebis miRebis albaToba 0,1-is tolia. 

    
    
pasuxebipasuxebipasuxebipasuxebi    
    

1) 0,7; 0,4; 0,2. 2) 0,1; 0,1. 3) ara; ara; ki; ki. 4) 0,6; 0,8; 
0,3. 5) 8; 28. 6) 0,7; 0,3. 7) 2/3; 7/15. 8) 0,6; 0,45; 0,15; 0,3. 9) 0,2; 
ara. 10) A da C; B da D; C da D. 11) 0,58; 0,46.  12) 0,05. 
13) 0,8; 0,96; 0,384. 14) 0,316. 15) 0,069. 16) 0,2. 17) 0,15. 18. 0,25.   
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$ 18$ 18$ 18$ 18. klasikuri sqema. albaTobis klasikuri . klasikuri sqema. albaTobis klasikuri . klasikuri sqema. albaTobis klasikuri . klasikuri sqema. albaTobis klasikuri 
gansazRvrebagansazRvrebagansazRvrebagansazRvreba    

    

aviRoT kamaTeli, romlis waxnagebzec aweria cif-
rebi: 1, 2, 3, 4, 5, 5. misi gagorebis Sedegad mosalod-
nelia xuTi elementaruli Sedegi: 1, 2, 3, 4 an 5 magram 
isini tolSesaZlebeli araa. cifri 5-is mosvlas ori 
waxnagi uwyobs xels sxva cifrebisas ki TiTo. Cven 
aseT cdebs ar ganvixilavT. SemdgomSi SeviswavliT 
iseT cdebTan dakavSirebul xdomilobebs, romelTac 
gaaCniaT sasruli raodenobis, tolSesaZlebeli, 
urTierTgamomricxavi elementaruli Sedegebi. aseT 
cdebze amboben, rom isini aRiwerebian klasikuri klasikuri klasikuri klasikuri 
sqemiTsqemiTsqemiTsqemiT. es termini ukavSirdeba im faqts, rom azartul 
TamaSebTan dakavSirebuli klasikuri amocanebi rom-
lebmac istoriulad albaTobis Teoriis sawyisebamde 
migviyvanes swored aseTi sqemiT aRiwerebian. 

gansazRvreba 18gansazRvreba 18gansazRvreba 18gansazRvreba 18.1.1.1.1. rodesac cda aRiwereba klasiklasiklasiklasikuri kuri kuri kuri 
sqemiTsqemiTsqemiTsqemiT, nebismieri A xdomilobis albaToba warmoad-
gens wilads, romlis mricxvelia A-s xelSemwyobi 
yvela elementaruli xdomilebebis raodenoba )(AN , 
xolo mniSvneli cdis yvela SesaZlo elementaruli 
xdomilebebis raodenoba )(ΩN  

)(

)(
)(

Ω
=

N

AN
AP . 

magaliTi 18magaliTi 18magaliTi 18magaliTi 18.1..1..1..1. yuTSi moTavsebulia 4 Savi da 6 
TeTri feris erTnairi zomis burTi. alalbedze 
iReben 5 burTs dabrunebis gareSe. vipovoT Semdegi 
xdomilobebis albaTobebi: 

A – amoRebulia 2 Savi da 3 TeTri burTi 
B – amoRebulia 5 Savi burTi 
C – amoRebulia 5 TeTri burTi 
D – amoRebul burTebSi erTi mainc aris TeTri 
E – amoRebul burTebSi erTi mainc aris Savi. 
amoxsnaamoxsnaamoxsnaamoxsna.... davalagoT jer Savi da Semdeg TeTri 

burTebi da miyolebiT gadavnomroT ricxvebiT 1-dan 
10-mde  
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�
Savebi

4,3,2,1    �	�
�
TeTrebi

10,9,8,7,6,5           

am 10 cali burTidan 5 cali burTis SesaZlo 
gansxvavebul arCevanTa raodenoba iqneba jufTebaTa 

raodenoba 10 dan 5-ad e.i. 5

10C . maSasadame 
5

10)( CN =Ω . 

A xdomilobis ganxorcielebisaTvis 2 Savi burTi 
arCeuli unda iyos pirveli 4 calidan, yvela 

gansxvavebul arCevaTa raodenobaa 2

4C . 3 TeTri burTi 

bolo eqvsidan SeiZleba arCeul iqnes 3

6C  xerxiT. 

sul gansxvavebul arCevaTa raodenobaa 3

6

2

4)( CCAN ⋅= , 

maSasadame, 

21

10

252

120

)(

)(
)(

5

10

3

6

2

4 ==
⋅

=
Ω

=
C

CC

N

AN
AP . 

yuTSi sul 4 Savi burTia, ris gamoc 5 Savi burTis 
amoReba SeuZlebelia. maSasadame B SeuZlebeli xdomi-
lobaa. e.i.  

0)( =BP . 

c-xdomiloba ganxorcieldeba Tu xuTive burTi 
arCeuli iqneba bolo 6 burTidan aseT gansxvavebul 

arCevaTa raodenobaa 61

6

56

6

5

6 === − CCC , amitom 

42

1

252

6

)(

)(
)( ==

Ω
=

N

CN
CP . 

cxadia D aucilebeli xdomiloba, vinaidan yuTSi 
mxolod 4 Savi burTia amorCeul 5 calSi aucileb-
lad iqneba 1 TeTri mainc. 

1)( =DP . 

E  niSnavs, rom amoRebul 5 burTSi arc erTi araa 

Savi. maSasadame CE = , cxadia rom  

42

41

42

1
1)(1)(1)( =−=−=−= CPEPEP . 
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magaliTi 18magaliTi 18magaliTi 18magaliTi 18.2.2.2.2. vagorebT or kamaTels erTdrou-

lad. gamovTvaloT Semdeg xdomilobaTa albaTobebi: 

A – movida wyvili 

B – mosuli cifrebis jamia 7 

C – mosuli cifrebis jamia 9 

D – mosuli cifrebis jami naklebia 5-ze 

E – mosuli cifrebis jami metia 10-ze. 

amoxsnaamoxsnaamoxsnaamoxsna. cdis Sedegi iqneba ricxvTa wyvili (x, y), 
romlis pirveli elementi x aris pirvel kamaTelze 
mosuli cifri, xolo meore elementi y ki meore 
kamaTelze mosuli cifri. simartivisaTvis erTi 
kamaTeli SevReboT magaliTad wiTlad da mas 
pirveli kamaTeli davarqvaT. 

vinaidan TiToeul kamaTelze SeiZleba 6 gansxvave-

buli Sedegi movides, amitom cdis yvela SesaZlo 

elementarul SedegTa simravle Sesdgeba 36 wyvilis-

gan. 

}  ,  ,6,1|),{( NyNxyxyx ∈∈≤≤=Ω . 

CamovweroT Ω simravle cxrilis saxiT da 
movniSnoT maszed amocanaSi naxsenebi xdomilobebis 
xelSemwyobi variantebi 

 
 
 
 
 
 
 
 
 
 

 
 

cxr. 18cxr. 18cxr. 18cxr. 18.1..1..1..1. 

 B 



 124

SevniSnoT, rom magaliTad (2,3) da (3,2) cdis sxva-
dasxva Sedegebia (amaSi martivad davrwmundebiT Tu 
TamaSis dros moviTxovT rom jer wiTel kamaTelze 
mosuli ricxvi viTamaSoT). 

cxadia A xdomilobis xelSemwyobi variantebia (1,1) 
(2,2) (3,3) (4,4) (5,5) da (6,6) danarCeni xdomilobebis 
xelSemwyobi variantebi SeiZleba davTvaloT 18.1 
cxrilidan 

36

6
)( =AP ; 

36

6
)( =BP ; 

36

4
)( =CP ;  

36

6
)( =DP ;  

36

3
)( =EP . 

 
amocanamocanamocanamocanebiebiebiebi    

1111. yuTSi 12 erTnairi burTulaa, romelTagan 7 Savia, 
3 wiTeli da 2 TeTri. yuTidan Cauxedavad alalbedze 
iReben 1 cal burTulas. ipoveT albaToba imisa, rom 
amoRebuli burTula: a) Savi ferisaa; b) an Savi an 
TeTri ferisaa; g) araa TeTri feris; d) mwvane 
ferisaa; e) araa yviTeli feris.  

2222. yuTSi 16 erTnairi burTulaa, romelTagan 6 Savia, 
4 wiTeli, danarCeni burTulebidan TiToeuli naxevrad 
Savi da naxevrad wiTelia. SemTxveviTad iReben erT 
cal burTulas. ipoveT albaToba imisa, rom: a) amo-
Rebulia wiTeli burTula; b) amoRebul burTulaze 
wiTeli feria; g) amoRebulia an Savi an wiTeli bur-
Tula; d) amoRebul burTulaze Savi an wiTeli feria.  

3333. klasSi moswavleebidan 15 gogona da 10 biWia. 
cisferi Tvalebi aqvT biWebis 20 procents da gogo-
nebis 40 procents. siis mixedviT SemTxveviTi princi-
piT amoarCies erTi moswavle. ipoveT albaToba imisa, 
rom amorCeuli moswavle: a) biWia; b) cisferTvalebaa; 
g) cisferTvaleba gogonaa; d) araa cisferTvaleba biWi. 

4444. yuTSi 6 Savi da 4 TeTri erTnairi burTulaa. 
Cauxedavad SemTxveviTad iReben 2 cals. ipoveT Sem-
degi xdomilobebis albaTobebi A _ orive TeTria, B 
_ burTulebi sxvadasxva ferisaa; C _ orive erTi fe-
risaa. 
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5555. yuTSi 5 Savi, 4 TeTri da 6 wiTeli feris erT-
nairi burTulaa. yuTidan masSi Cauxedavad SemTxvevi-
Tad irCeven 7 cals. ipoveT albaToba imisa, rom 
amorCeul burTulebSi: a) zustad 3 calia TeTri 
feris; b) ori Savi ferisaa, danarCeni wiTeli; g) 5 
TeTri feris burTulaa; d) yvela burTula erTnairi 
feris ar aris; e) mxolod ori gansxvavebuli feris 
burTulaa.  

6666. badri da beqa erTdroulad agoreben TiTo cal 
kamaTels. ipoveT Semdegi xdomilobebis albaTobebi: 
A _ badris kamaTelze movida ufro didi cifri, 
vidre beqasaze; B _ orives mouvida erTnairi cifrebi; 
C _ beqas kamaTelze mosuli cifri orjer metia, 
vidre badris kamaTelze mosuli. 

7777. sawarmos gamoSvebuli detalebidan 1 procenti 
defeqturia. savaWro qselSi gatanamde, Semowmebis 
Sedegad xerxdeba defeqturi detalebis 50 procentis 
povna da partiidan amoReba. ipoveT imis albaToba, 
rom amis Semdeg detalebis partiidan SemTxveviTad 
aRebuli 1 cali iqneba defeqturi. 

8888. yuTSi moTavsebulia muyaos qaRaldebze saTi-
Taod dawerili aTive cifri. Cauxedavad erTmaneTis 
miyolebiT orjer iReben TiTo qaRalds. ipoveT imis 
albaToba, rom meored amoRebuli cifri iqneba ufro 
didi, vidre pirvelad amoRebuli. ganixileT ori 
SemTxveva: a) amoReba xdeba dabrunebis gareSe; b) amo-
Reba xdeba dabrunebiT. 

9999. rvasarTuliani saxlis liftSi pirvel sarTulze 
Sevida sami adamiani. ipoveT Semdegi xdomilobebis 
albaTobebi: A _ samive gamova meoTxe sarTulze. B _ 
amisve gamova erTi da igive sarTulze; C _ samive 
gamova sxvadasxva sarTulze. 

11110000. ganixileT isev me-9 amocana im SemTxvevaSi, ro-
desac lifti ar aCerebs meore sarTulze. 

11111111. qarTuli anbanis asoebi saTiTaod dawerilia 
erTnairi zomis muyaos qaRaldis naWrebze da Cayri-
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lia yuTSi. yuTidan SemTxveviTad iReben 5 cals. 
ipoveT Semdegi xdomilobebis albaTobebi: A _ amoRe-
bulia mxolod Tanxmovnebi; B _ amoRebulia mxolod 
xmovnebi; C _ amoRebul asoebSi ori xmovania. 

12121212. 4 mgzavri erTmaneTisagan damoukideblad apirebs 
Casxdomas matareblis eqvs vagonian SemadgenlobaSi. 
ipoveT Semdegi xdomilobebis albaTobebi: A _ oTxive 
sxvadasxva vagonSi moTavsdeba, B _ yvela moxvdeba 
erT vagonSi, C _ yvela moxvdeba meore vagonSi, D _ 
mxolod ori moxvdeba erT vagonSi, danarCeni ki  
sxvadasxvaSi. 

11113333. jgufSi 15 studentidan 10 vaJia da 5 gogonaa. 
cnobilia, rom gamocda warmatebiT Caabara Svidma 
studentma. gamoTvaleT Semdegi xdomilobebis alba-
Tobebi: A _ CabarebulTa Soris 4 gogonaa da 3 vaJi; B 
_ yvela gogonam Caabara gamocda; C _ mxolod gogo-
nebma Caabares gamocda, vaJebma ki vera; D _ gamocda 
Caabara minimum orma vaJma. 

11114444. yuTSi moTavsebulia 9 cal muyaos qaRaldze 
saTiTaod dawerili cifrebi 1-dan 9-is CaTvliT. mim-
devrobiT saTiTaod iReben 4 cal qaRalds da amoRe-
bulebs alageben rigis mixedviT. ipoveT albaToba 
imisa, rom miRebuli oTxniSna ricxvi: a) Sesdgeba 
mxolod kenti cifrebisagan; b) luwia; g) Sesdgeba 
erTmaneTis momdevno cifrebisagan. 

11115555. me-14-e amocanaSi igulisxmeT, rom iniSnaven amo-
Rebuli cifrs da muyaos qaRalds abruneben ukan 
yuTSi. gamoTvaleT igive xdomilobebis albaTobebi. 

11116666. badri, beqa, nana, ciala da ia unda dasxdnen 
marTkuTxovani magidis erT mxares xuT adgilze erT-
maneTis gverdiT. isini adgils irCeven SemTxveviTi 
principiT. ipoveT albaToba imisa, rom: 

a) beqa da ciala moxvdebian erTmaneTis gverdiT; 
b) mandilosnebi moxvdebian TiTo adgilis gamoto-

vebiT. 
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11117777. sxvadasxva misamarTze gasagzavni oTxi werili 
Cades winaswar damisamarTebul konvertebSi areulad 
ise, rom misamarTebze ar dauxedavT. ipoveT xdomi-
lobebis albaTobebi: A _ oTxive werili miva zust 
misamarTze; B _ arc erTi werili ar miva zust misa-
marTze; C _ erTi werili mainc miva zust misamarTze. 

 
 
pasuxebipasuxebipasuxebipasuxebi    

1) 127 ; 43 ; 65 ; 0; 1. 2) 41 ; 85 ; 85 ; 1. 3) 52 ; 258 ; 

256 ; 2523 . 4) 152 ; 158 ; 157 . 5) 7

15

4

11

3

4 CCC ; 7

15

5

6

2

5 CCC ; 0; 

1; 7

15

7

11

7

10

7

9 )( CCCC ++ . 6) 125 ; 61 ; 121 . 7) 1991 . 8) 21 ; 

209 . 9) 3431 ; 491 ; 33

7 7A . 10) 2161 ; 361 ; 33

6 6A . 

11) 5

33

5

28 CC ; 5

331 C ; 5

33

2

5

3

28 CCC . 12) 44

6 6A ; 361 ; 461 ; 32

5 6A . 

13) 7

15

3

10

4

5 CCC ; 7

15

2

10 CC ; 0; 1. 14) 4

9

4

5 AA ; 4

9

3

84 AA ; 4

96 A . 

15) 44 95 ; 94 ; 496 . 16) !5!38 ⋅ ; !5!3!2 . 17) 241 ; 83 ; 85 . 
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$ $ $ $ 19191919. . . .     geometriuli geometriuli geometriuli geometriuli albaTobaalbaTobaalbaTobaalbaToba    
    

zogierT SemTxvevaSi cdis yvela SesaZlo SedegTa 
simravle ver daiTvleba raodenobrivad, magram igi 
SeiZleba garkveul geometriul figurasTan gavaigi-
voT. CvenTvis saintereso xdomilobis xelSemwyob 
elementarul xdomilobaTa simravle aRmoCndeba am 
figuris raime nawili da misi albaToba 
`geometriuli wesiTgeometriuli wesiTgeometriuli wesiTgeometriuli wesiT~ gamoiTvleba. 

     cdis yvela SesaZlo elementarul xdomilobaTa Ω 
sivrce SeiZleba gavaigivoT raime monakveTTan 
(wrfeze), figurasTan (sibrtyeze) an sxeulTan 
(sivrceSi), xolo A xdomilobis xelSemwyobi 

elementaruli Sedegebis simravle iqneba Ω-s raime 
nawili. aseT SemTxvevaSi )(AP  albaToba gamoiTvleba 

rogorc A da Ω-s Sesabamisi sigrZeebis, farTobebis 
an moculobebis Sefardeba imis mixedviT Tu ras 

warmoadgenda Ω (monakveTs, figuras Tu sxeuls). 
 

| |
( )

| |

A
P A =

Ω
. 

mamamamagaliTi 19galiTi 19galiTi 19galiTi 19.1..1..1..1. dazianda A da B qalaqebis Semaer-
Tebeli 150km sigrZis satelefono xazi mxolod erT 
adgilas. SemkeTebelTa jgufis gagzavna moxerxda 
xazis mxolod 30-e da 70-e kilometrebs Soris mona-
kveTze. ra aris imis albaToba, rom kavSiri aRdgeba? 

amoxsnaamoxsnaamoxsnaamoxsna.... x-iT aRvniSnoT dazianebis adgilis daSo-
reba A qalaqidan. cxadia, }1500|{ <<=Ω xx . SemoviRoT 

xdomiloba E - `kavSiri aRdga~. cxadia, es xdomiloba 
ganxorcieldeba mxolod maSin, Tu dazianeba moxda C 
da D wertilebs Soris (ix. nax. 19.1) anu im monakveTze, 
romelic Seamowma SemkeTebelTa jgufma. 
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nanananaxxxx. . . . 19191919.1..1..1..1.    

    
e.i.                    

| | 70 30 4
( )

| | 150 0 15

CD
P E

−
= = =

Ω −
. 

 
magaliTimagaliTimagaliTimagaliTi    19191919.2. (.2. (.2. (.2. (amocanaamocanaamocanaamocana    SexvedrazeSexvedrazeSexvedrazeSexvedraze).).).). ori pirovneba 

SeTanxmda Sexvedraze daTqmul adgilas 10-saaTidan 
11-mde. amasTan, Sexvedris adgilze misuli elodeba 
meores mxolod 20 wuTs. vipovoT Sexvedris 
albaToba, Tu yoveli maTgani midis Sexvedris 
adgilas daTqmuli drois ganmavlobaSi alalbedze 
da maTi misvlis droebi erTmaneTisagan damoukide-
belia. 

amoxsnaamoxsnaamoxsnaamoxsna.... aviRoT OXY koordinatTa sibrtyeze (x y) 
wyvilebis simravle, sadac x aris pirveli pirovnebis 
misvlis drois wuTebis maCvenebeli 10-dan aTvlili, 
xolo y-meoris. miviRebT am pirovnebebis daTqmul 
adgilas misvlis yvela SesaZlo variantebs _ (x, y) 
koordinatebis wyvilTa simravlis saxiT. 

600|),{( ≤≤=Ω xyx ,  }600 ≤≤ y . 

E iyos xdomiloba - Sexvedra Sedga. cxadia  
{( , ) :| | 15,   ( , ) }E x y x y x y= − < ∈Ω . 

Sexvedras xels uwyobs im 

(x y) wertilTa simravle Ω-
dan, romelTaTvisac  

15|| ≤− yx  anu 











≤≤

≤≤

−≥

+≤

600

600

15

15

y

x

xy

xy

 

naxazze (ix. nax. 19.2) 

gamosaxulia Ω elementarul 
nax. nax. nax. nax. 19191919.2.2.2.2    
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xdomilobaTa sivrce, romelzec daStrixulia 
Sexvedris E xdomilobis Sesabamisi wertilebis 
simravle, romelic OACDKM eqvskuTxedia. 

9

5

60

4060
)(

2

22

=
−

==
OBDN

OACDKM

S

S
EP .  

aqve gvinda SevniSnoT, rom geometriuli albaTobis 
gamoyenebiT amocanebis amoxsnisas sifrTxile unda 
gamoviCinoT elementarul xdomilobaTa sivrcis 
agebis dros. winaaRmdeg SemTxvevaSi SeiZleba ise 
moxdes, rom Cveni amoxsna ar Seesabamebodes dasmul 
amocanas. moviyvanoT magaliTi. 

magaliTi 19.3.magaliTi 19.3.magaliTi 19.3.magaliTi 19.3. vipovoT imis albaToba, rom wreSi 
mocemuli diametris marTobulad gavlebuli qordis 
sigrZe radiusze meti iqneba. 

moviyvanoT am amocanis ori gansxvavebuli amoxsna 
da gavarkvioT romelia (da ra  mizezis gamo) maTgan 
mcdari. M iyos xdomiloba: `mocemuli diametris 
marTobulad gavlebuli qordis sigrZe radiusze 
metia~.                                                        

amoamoamoamoxsna 1.xsna 1.xsna 1.xsna 1. davafiqsiroT R radiusian wreSi AB 
diametri RAB 2|| = . mis nebismier x wertilze SeiZleba 

diametris marTobulad erTaderTi qordis gavleba. x 
iyos am qordis `koordinati~ 0 centris mimarT.  

}|{ RxRx <<−=Ω . 

 
gavavloT diametris marTobuli 
da radiusis sigrZis toli ori 

qorda CD da 11DC . maTi gadakve-

Tis wertilebi AB diametrTan 

iyos Sesabamisad K da 1K  (nax. 

19.3). 

2

3
1111

R
OKOKRCDDCOC ==⇒=== . 

cxadia im qordis sigrZe, 

  

 

K K1 

nax. 19.3nax. 19.3nax. 19.3nax. 19.3    
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romelic centridan dacilebulia 
2

3R
-ze naklebi 

manZiliT, anu gavlebulia 1( ,  )K K  intervalis 

romelime wertilSi mis marTobulad, meti iqneba 
radiusze. maSasadame,  

3 3
:

2 2

R R
M x x

  
= − < < 
  

, 

                 
2

3

||

||
)( 1 ==

AB

KK
MP . 

amoxsna 2.amoxsna 2.amoxsna 2.amoxsna 2. R radiusian wreSi 
davafiqsiroT 2R sigrZis AB 
diametri. misi O centridan 
aRvmarToT marTobuli radiusi 
OK (nax. 19.4). nebismieri qorda, 
romelsac AB diametris marTo-
bulad gavavlebT, gadaikveTeba 
AKB naxevarwrewirTan. gadakveTis 
wertilis dacileba K wertili-
dan rkalis gaswvriv iyos x. 
cxadia x calsaxad gansazRvravs qordis sigrZes. 

vinaidan R
AKB

π=∪ℓ , amitom  

AKBΩ =
⌣

, 








<<−=Ω
22

:
R

x
R

x
ππ

. 

    gavavloT O centris orive mxares AB diametris 
marTobulad radiusis sigrZis CD da 11DC  qordebi. 

SevaerTod C da 1C  wertilebi O centrTan. naxevar-

wrewiris 1CKC  rkalis wertilebidan diametris 
marTobulad gavlebuli yoveli qordis sigrZe meti 
iqneba radiusze. °=∠⇒°=∠ 12060 11 COCOKC . 

cxadia  

1 3kc

Rπ
=⌣ℓ . 

  

nax. 19nax. 19nax. 19nax. 19.4.4.4.4    
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amitom 

:
3 3

R R
M x x

π π = − < < 
 

, 

                  1 2
( )

3

CKC

AKB

P M = =
⌣

⌣

ℓ

ℓ
. 

miviReT ori sxvadasxva amonaxsni. amocanis pirobi-
dan gamomdinare pirveli amonaxsni zustia. meore 

amonaxsni 
3

2
=P  araa zusti, vinaidan meore amoxsnaSi 

Ω sivrcis ageba ar aris Catarebuli amocanis 
pirobis Sesabamisad. saqme imaSia rom marTalia AB 

diametrsa da AKB rkalis wertilebs Soris 
urTierTcalsaxa Sesabamisobaa, magram is manZi-lebs 
ar inarCunebs. martivad SegviZlia SevamowmoT, rom am 
Sesabamisobis dros radiusis Suaze gayofis Sedegad 
mis or tol naxevars sxvadasva sigrZis rkalebi 
Seesabameba, amitom diametris marTobulad gavlebuli 
qordis sigrZis daxasiaTeba diametris Sesabamisi 
naxevarwrewiris wertilebis mixedviT ar pasuxobs 
amocanis pirobas. 

magaliTi 19magaliTi 19magaliTi 19magaliTi 19....4444. wrewiris fiqsirebuli wertilidan 
gavlebulia qorda. vipovoT imis albaToba, rom 
qordis sigrZe radiusze metia. 

amoxsnaamoxsnaamoxsnaamoxsna.... M iyos xdomiloba: R radiusiani wrewiris 
fiqsirebuli wertilidan gavlebuli qorda radiusze 
grZelia. wrewirze aviRoT A wertili da gavaloT 

RAB 2=  sigrZis diametri. Semdeg A wertilidan 

gavlebul nebismier qordas SevusabamoT ϕ kuTxe AB 
diametrsa da am qordas Soris.  

}9090|{ °<<°−=Ω ϕϕ . 

exla A wertilidan AB diametris orive mxares 

gavavloT R radiusis toli qordebi AC da 1AC  (nax. 

19.5). cxadia yoveli qorda romelic 1CAC  kuTxeSi 



 133

gaivleba radiusze meti sigrZis iqneba  °=∠ 1201CAC , 

amitom  

3

2

180

120
)( ==MP . 

geometriuli albaTobiT amo-
canebis amoxsnisas SemTxveviTi 
sidideebis SesaZlo mniSvnelo-
bebi garkveuli geometriuli 
obieqtebia (wertilebi, wrfeebi 
da a.S.). maTTvis albaTobis 
`miwera~ moiTxovs garkveul 
sizustes. raime xdomilobis 
Sesabamisi arasworad gansazRv-
ruli aseTi obieqtebis simravlisaTvis albaTobis 
gamoTvlam SeiZleba `paradoqsamdec~ ki migviyvanos. 
sinamdvileSi es `paradoqsi~ sxva araferia Tu ara 
amocanis pirobis ara mkafiod da ara calsaxad 
dasmis Sedegi. moviyvanoT erTi aseTi istoriulad 
cnobili `paradoqsi~, romelic J. bertranma (1907) 
ganixila da misi saxeliTaa cnobili.  

bertranis paradoqsibertranis paradoqsibertranis paradoqsibertranis paradoqsi (ix. [14]). vipovoT albaToba 
imisa, rom erTeulradiusian wreSi SemTxveviTad 

gavlebuli qordis sigrZe meti iqneba 3 -ze. ganvi-

xiloT am amocanis sami amoxsna. A iyos xdomiloba: 

qordis sigrZe metia 3 -ze. 
amoxsna 1.amoxsna 1.amoxsna 1.amoxsna 1. yoveli qorda xasiaTdeba wrewirTan 

gadakveTis ori wertiliT. vgulisxmobT, rom erT-
erTi maTgani aris wreSi Caxazuli wesieri ABC 
samkuTxedis A wvero (nax. 19.6), maSin meore wverom 
SeiZleba wrewirze nebismieri sxva adgili daikavos. 

cxadia, rom qordis sigrZe meti iqneba 3 -ze Tu 
meore wvero moTavsdeba mcire CB rkalze. maSasadame  

1
( )

3

CBP M = =
⌣ℓ

ℓwr
. 

nax. 19.5nax. 19.5nax. 19.5nax. 19.5    
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.      
             
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
amoxsna 2amoxsna 2amoxsna 2amoxsna 2.... qordis sigrZe damokidebulia wris 

centridan mis  daSorebaze da araa damokidebuli 
qordis mimarTulebaze, SegviZlia CavTvaloT, rom 
qordas aqvs raime fiqsirebuli mimarTuleba da misi 
daxasiaTeba moxdeba am mimarTulebis marTobul 
diametrTan TanakveTis wertiliT. es wertili CD 
diametrze mdebareobs (nax. 19.7). imisaTvis rom qordis 

sigrZe meti iyos 3 -ze saWiroa qorda O centridan 

daSorebuli iyos 
2

1
-ze naklebi manZiliT e.i. 

2

1

||

||
)( ==

CD

KE
MP . 

amoxsna 3.amoxsna 3.amoxsna 3.amoxsna 3. yoveli qordis sigrZe calsaxad 
ganisazRvreba wrewiris O centridan masze daSvebuli 
marTobis O1 fuZis O centridan daSorebiT. es O1 
wertili mocemul OH radiusTan wreSi nebismier 
adgilas SeiZleba mdebareobdes, xolo qordis sigrZe 

nax. 19,6 nax. 19,6 nax. 19,6 nax. 19,6 nax. 19.7nax. 19.7nax. 19.7nax. 19.7    

nax. 19.8, nax. 19.8, nax. 19.8, nax. 19.8, 
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meti iqneba 3 -ze, Tu es wertili moxvda 

mocemuli wrewiris koncentruli 
2

1
=OF  radiusis 

mqone wrewiris SigniT (nax. 19.8). maSasadame  

4

1
)(

),(

),( ==
OHO

OFO

S

S
MP . 

samive es amoxsna sworia, magram samive maTgani 
amocanis sxvadasxva dasmas Seesabameba. saqme imaSia, 
rom Cven mkacrad unda ganvsazRvroT ra gvesmis 
mocemuli amocanis pirobaSi naTqvami `SemTxveviTad 
gavlebuli qordis~ qveS. 

pirveli amoxsna exeba: wrewirze SemTxveviTad 
aRebul or wertilze gavlebul qordas. meore 
wrewiris mocemuli diametris marTobulad SemTxve- 
viTad gavlebul qordas SevadaroT (magaliTi 19.4)-s. 
mesame ki wrewiris centridan SemTxveviTi manZiliT 
daSorebul qordas. 

erTi analogiuri tipis amocanis amoxsnas mkiTx-
vels mivandobT: wreSi SemTxveviTad aRebul wertilze 
avleben qordas. gamoTvaleT albaToba imisa, rom 

qordis sigrZe radiusze metia (pasuxi 
4

3
). 

bolos gavakeToT erTi SeniSvna, romelic exeba 
gansxvavebas klasikuri albaTobis formuliT gamoTv-
lis meTodsa da geometriuli albaTobis formuliT 
gamoTvlis meTodebs Soris. 

klasikuri albaTobis formuliT gamoTvlis dros 
viciT, rom aucilebeli xdomilobis albaToba aris 1, 
xolo SeuZleblis ki – 0. am dros samarTliania 
Sebrunebuli debulebac: Tu albaTobaa 0, xdomiloba 
SeuZlebelia, xolo Tu 1 – aucilebeli. marTlac: 
vinaidan  

)(

)(
)(

Ω
=

N

AN
AP . 
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amitom Tu 0)( =AP , maSin 0)( =AN  da A xdomilobis 

moxdenas cdis arc erTi elementaruli Sedegi ar 
uwyobs xels e.i. A SeuZlebeli xdomilobaa. 

analogiurad Tu 1)( =AP , e.i. )()( Ω= NAN  da es 

niSnavs, rom A-s xelSemwyob elementarul xdomilo-
baTa raodenoba tolia cdis yvela SesaZlo elementa-
rul xdomilobaTa raodenobis. e.i. ar arsebobs ele-
mentaruli xdomiloba, romelic A-s xels ar uwyobs. 
e.i. A aucilebeli xdomilobaa. 

geometriuli albaTobis formuliT gamoTvlis 
dros es Sebrunebuli debulebebi samarTliani araa. 
magaliTad, Tu wertili SemTxveviTad vardeba wreSi, 
is SeiZleba moxvdes wris raime A(x0,y0) wertilSi. 
meores mxriv am wertilSi (iseve, rogorc nebismier 
sxva wertilSi) moxvedris geometriuli albaToba 
nulis tolia.  

igive xdeba aucilebeli xdomilobis SemTxvevaSic. 
albaToba im xdomilobisa, rom wreSi Cavardnili 

wertili wrewiris SigniT moxvdeba aris 1. magram es 
xdomiloba ar aris aucilebeli, vinaidan wertili 
SeiZleba zed wrewirze moxvdes. 

mkiTxvels vaZlevT erT martiv rCevas: geomet-
riuli albaTobis gamoyenebiT amocanis amoxsnisas, 
saWiroa gaviTvaliswinoT Tu ramdeni SemTxveviTi 
momentia amocanis pirobaSi nagulisxmevi. Tu SemTxve-

viTi momenti erTia (ix. magaliTi 1), maSin Ω warmoad-
gens wrfis nawils (monakveTs), Tu oria (magaliTebi 

2_5), maSin Ω aris sibrtyis nawili (garkveuli 
brtyeli figura), xolo Tu samia – sivrcis nawili, 
raime `moculobiTi figura~.  
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amocanebiamocanebiamocanebiamocanebi    

1111. kvadratis wveroebi mdebareoben R – radiusian 
wrewirze. cnobilia, rom wreSi SemTxveviT dasves 
wertili. ras udris imis albaToba, rom wertili 
kvadratSi moxvdeba?   

2222. samkuTxedSi SemTxveviT dasves wertili. ras 

udris imis albaToba, rom wertili moxvdeba am 

samkuTxedis gverdebis Sua wertilebis SeerTebiT 

miRebuli samkuTxedis SigniT? 

3333. mocemulia ori koncentruli wrewiri 

radiusebiT: 3 da 5sm. did wreSi SemTxveviT dasves 

wertili. gamoTvaleT imis albaToba, rom es wertili 

ar moxvdeba patara wreSi. 

4444. baqteria moxvda muxudos marcvalSi. ras udris 

imis albaToba, rom baqteria centrTan ufro 

axlosaa, vidre zedapirTan (miTiTeba: CaTvaleT, rom 

muxudos marcvals sferos forma aqvs).   

5555. Saqro da cira SeTanxmdnen Sexvedraze 1400 

saaTidan 1500 saaTamde Semdegi pirobiT: daTqmul 

adgilas misuli Saqro icdis 20 wuTs, xolo cira - 

10 wuTs. gamoTvaleT Sexvedis albaToba, Tu 

cnobilia, rom TiToeulis misvlis dro SemTxveviTia 

1400-dan 1500-mde. 

6666. saxazavi gaWres orad. gamoTvaleT albaToba 

imisa, rom am naWrebis sxvaobis moduli ar aRemateba:   

a) saxazavis sigrZis naxevars. 

b) saxazavis sigrZis meoTxeds.   

7777. saxazavi gaWres or adgilas. gamoTvaleT 

albaToba imisa, rom miRebuli naWrebisagan SeiZleba 

samkuTxedis ageba. 

8888. sibrtyeze datanilia paraleluri xazebi, 

romelTa Soris manZili 10 sm-ia. sibrtyeze SemTxveviT 
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vardeba moneta, romlis radiusi 3 sm-ia. ipoveT imis 

albaToba, rom moneta ar gadakveTs arc erT xazs. 

9999. 20 sm. diametris wiTeli feris wreSi 

moTavsebulia 8 sm. diametris Savi feris firfita, 

romelTa centrebic erTmaneTs emTxveva. 4 sm. 

diametris moneta mTlianad dades didi wris SigniT. 

ipoveT imis albaToba, rom moneta:  

a) mTlianad Savi feris firfitaze moxvdeba;  

b) mxolod wiTeli feris nawilze moxvdeba; 

g) orive feris nawilze moxvdeba. 

10101010. sivrceSi mocemulia ori birTvi centriT erTsa 
da imave wertilSi da radiusebiT 4 da 10sm. wertili 
SemTxveviT vardeba did birTvSi. ipoveT albaToba 
imisa, rom: 

a) wertili moxvdeba mcire birTvSi; 
b) wertili ar moxvdeba mcire birTvSi.    
 
 
pasuxebi:pasuxebi:pasuxebi:pasuxebi:    

1111) 2/π.  2222) 1/4.  3333) 16/25.  4444)18. 5555) 31/72. 6666) 1/2; 1/4. 7777) 1/4. 
8888) 2/5. 9999) 1 16;  7 16;  1 2.  11110000) 8/125; 117/125. 
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$ 20. $ 20. $ 20. $ 20. pirobiTipirobiTipirobiTipirobiTi    albaTobaalbaTobaalbaTobaalbaToba. . . . xdomilobaTaxdomilobaTaxdomilobaTaxdomilobaTa    namravlisnamravlisnamravlisnamravlis    
albaToba. xdomilobaTa damoukideblobaalbaToba. xdomilobaTa damoukideblobaalbaToba. xdomilobaTa damoukideblobaalbaToba. xdomilobaTa damoukidebloba    

    
zogierT SemTxvevaSi A xdomilobis albaTobis 

mniSvnelobaze SeiZleba gavlena moaxdinos amave 
cdasTan dakavSirebuli sxva xdomilobis Sesaxeb 
informaciis (moxdenis an ar moxdenis faqtis) codnam. 

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.1.1.1.1.... davuSvaT, erTi moTamaSe agorebs 
kamaTels, xolo meorem unda gamoicnos masze mosuli 
cifri. A iyos xdomiloba _ cifri gamocnobilia. 
gamovTvaloT )(AP . 

amoxsna.amoxsna.amoxsna.amoxsna. cxadia }6,5,4,3,2,1{=Ω , 6)( =ΩN , xolo A 

xdomilobis ganxorcielebas xels uwyobs is erTad-
erTi ricxvi, romelic movida kamaTelze 1)( =AN  

6

1

)(

)(
)( =

Ω
=

N

AN
AP . 

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.2.2.2.2. davuSvaT cda igivea rogorc 20.1 
magaliTis dros, oRond kamaTlis luwi cifrebi 
SeRebili iyos wiTlad. davuSvaT gamomcnobelma 
moTamaSem SemaCnia, rom kamaTelze movida wiTeli 
gverdi. vipovoT isev )(AP . 

amoxsna.amoxsna.amoxsna.amoxsna. SemoviRoT xdomiloba B _ movida luwi 
ricxvi. cxadia, rom radgan gamomcnobelma SeamCnia 
wiTeli gverdis mosvla, amitom gamocnobis dros igi 
ar daasaxelebs kents. e.i. arCevans gaakeTebs sami 

SesaZlo variantidan. }6,4,2{=Ω′ , xolo A xdomilobas 

amaTgan xels uwyobs mxolod erTi, is romelic 

mosulia. e.i. Cven am cdis Sesabamisi Ω elementarul 
xdomilo-baTa sivrcis nacvlad vixilavT axal 

}6,4,2{=Ω′  sivrces. 

3

1

)(

)(
)( =

Ω′
=

N

AN
AP . 

rogorc vxedavT B xdomilobis moxdenis faqtis 
codnam Secvala A-s albaToba. 
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gansazRvreba 20gansazRvreba 20gansazRvreba 20gansazRvreba 20.1.1.1.1. Tu Tu Tu Tu P(B)>0,    maSin maSin maSin maSin pirobiTi pirobiTi pirobiTi pirobiTi 
albaToba albaToba albaToba albaToba A    xdomilobisa xdomilobisa xdomilobisa xdomilobisa B----s pirobiTs pirobiTs pirobiTs pirobiT ewodeba A-s 
albaTobas im dros rodesac cnobilia, rom B ukve 

moxda. pirobiTi albaToba Caiwereba )|( BAP  an )(AP
B

 

saxiT da gamoiTvleba formuliT 

     
)(

)(
)|(

BP

BAP
BAP

∩
= .                  (20.1) 

am tolobidan miiReba xdomilobaTa namravlis 
albaTobis gamosaTvleli formula 

 )|()()( BAPBPBAP =∩ .               (20.2)                                      

es ukanaskneli toloba SeiZleba ganvazogadoT 

nebismieri sasruli raodenoba 
n

AAAA ,,,, 321 …  xdomi-

lobebisaTvis. 

     1 2 3 1 2 1 3 1 2( ) ( ) ( | ) ( | )P A A A A P A P A A P A A An = ⋅∩ ∩ ∩…∩ ∩ …       

 1 1( | )n nP A A A −⋅… ∩…∩ .                 (20.3)                                                             

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.3.3.3.3. banqos saTamaSo 36 qaRaldiani 
dastidan saTiTaod iReben 3 cal qaRalds dabrunebis 
gareSe. vipovoT imis albaToba, rom samive amoRe-
bulze iqneba cifri 7. 

amoxsnaamoxsnaamoxsnaamoxsna....   SemovitanoT xdomilobebi: 
A – samive amoRebuli aris Svidiani 

−1A pirvelad amoRebuli aris Svidiani 

−2A meored amoRebuli aris Svidiani 

−3A mesamed amoRebuli aris Svidiani. 

cxadia rom 1 2 3A A A A= ∩ ∩ . (20.3) formulis 

Tanaxmad gveqneba 

1 2 1 3 1 2( ) ( ) ( | ) ( | )P A P A P A A P A A A= ∩ . 

12 | AA  warmoadgens xdomilobas _ `meored amoRebi-

sas amovida Svidiani maSin rodesac pirvelad 
amoRebuli iyo Svidiani~. vinaidan pirvelad Svidiani 
amoiRes, amitom meored amoRebis win banqos dastaSi 
35 qaRaldi iyo, romelTagan 3 cali iyo Svidiani. 
klasikuri albaTobis  formuliT gveqneba 
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35

3
)|( 12 =AAP . 

    213 | AAA  xdomiloba niSnavs _ `mesamed amoRebisas 

amovida Svidiani, maSin rodesac pirveli da meore 
amoRebis dros orivejer Svidiani amovida~. pirveli 
ori amoRebis dros Svidianebis amoRebis gamo mesame 
amoRebis win yuTSi 34 qaRaldi iyo, romelSic sul 
ori SvidianiRa iyo darCenili. amitom 

34

2
)

21
|

3
( =AAAP ∩ . 

vinaidan 
36

4
)( 1 =AP , amitom miviRebT 

1785

1

34

2

35

3

36

4
)( =××=AP . 

davubrundeT 20.2 magaliTs. amovxsnaT is (20.1) 
formulis gamoyenebiT kamaTlis erTxel gagorebis 
dros cdis yvela SesaZlo elementarul xdomilobaTa 
simravlea 

}6,5,4,3,2,1{=Ω  

amaTganA xdomilebas romelic mosuli cifris gamoc-

nobas niSnavs xels uwyobs mxolod erTi maTgani 0ω , 

is romelic mosulia. vinaidan }6,4,2{=B , amitom 

}{ 0ω=AB  cxadia 
6

3
)( =BP  da 

6

1
)( =ABP . maSasadame 

3

1

6

3
:

6

1

)(

)(
)|( ===

BP

BAP
BAP

∩
. 

Tu A xdomiloba araa damokidebuli B-ze, cxadia 
B-s Sesaxeb  informaciis codna (anu B-s moxdena an 
ar moxdena) ar axdens gavlenas A-s albaTobaze. e.i. 

)()|( APBAP = . Tu gaviTvaliswinebT am faqts (20.2) 

tolobaSi miviRebT 

( ) ( ) ( )P A B P B P A=∩ , 
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amitom Semdeg tolobaTa jaWvidan cxadia, rom arc B 
yofila damokidebuli A-ze. 

)(
)(

)()(

)(

)(
)|( BP

AP

APBP

AP

ABP
ABP ===

∩
. 

bunebrivia Semdegi gansazRvreba. 

gansazRvreba 20gansazRvreba 20gansazRvreba 20gansazRvreba 20.2.2.2.2. A da B xdomilobebs ewodebaT 

damoukideblebidamoukideblebidamoukideblebidamoukideblebi, Tu 

)()()( BPAPBAP =∩ . 

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.4.4.4.4. cda mdgomareobs erTi kamaTlis 

erTxel gagorebaSi. ganvixiloT xdomilobebi: A–mo-

vida luwi ricxvi; B – movida 3-is jeradi ricxvi; C – 

movida 5-ze naklebi ricxvi. 

vaCvenoT, rom A da B xdomilobaTa wyvili damou-

kidebelia, iseve rogorc A da C xdomilobaTa wyvili, 

xolo B da C xdomilobebi ki damokidebulia. 

amoxsnaamoxsnaamoxsnaamoxsna. . . . }6,5,4,3,2,1{=Ω ; }6,4,2{=A ; {3, 6}B= ; }4,3,2,1{=C ;  

}6{=AB ; }4,2{=AC ; }3{=BC . 

martivad gamoiTvleba, rom 

2

1
)( =AP ; 

3

1
)( =BP ; 

3

2
)( =CP ;  

6

1
)( =BAP ∩ ; 

3

1
)( =CAP ∩ ; 

1
( )

6
P B C =∩ . 

maSasadame, 

)()()( BPAPBAP =∩ ; )()()( CPAPCAP =∩ ; 

)()()( CPBPCBP ≠∩ . 

rac niSnavs, rom xdomilobaTa A, B da A, C wyvilebi 
damoukideblebia, xolo xdomilobaTa B da C wyvili 
ki ara. 

ganvixiloT 
n

AAAA ,,,, 321 …  xdomilobaTa simravle 

da SemoviRoT  Semdegi gansazRvrebebi: 
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gansazRvreba 20gansazRvreba 20gansazRvreba 20gansazRvreba 20.3.3.3.3. n
AAAA ,,,, 321 …  xdomilobebs ewo-

debaT wyvilwyvilwyvilwyvil----wyvilad damoukideblebiwyvilad damoukideblebiwyvilad damoukideblebiwyvilad damoukideblebi Tu maTgan 
aRebuli nebismieri wyvili damoukidebelia, anu 

   )()()(
k

APiAP
k

AiAP =∩ , ,1 i≤  nk ≤   ki ≠ . 

gansazRvreba 20gansazRvreba 20gansazRvreba 20gansazRvreba 20.4.4.4.4. n
AAAA ,,,, 321 …  xdomilobebs 

ewodebaT erToblivad damoukideblebierToblivad damoukideblebierToblivad damoukideblebierToblivad damoukideblebi, Tu maTgan 

aRebuli nebismieri k raodenobis ( nk ≤ ) 
kiii

AAA ,,,
21
…   

xdomilobisaTvis sruldeba toloba 

)()()()(
2121 kk iAPiAPiAPiAiAiAP …∩…∩∩ = . 

cxadia, xdomilobaTa erToblivad damoukidebloba 
niSnavs wyvil-wyvilad damoukideblobasac. axla 
moviyvanoT magaliTi, romelic gviCvenebs rom 
xdomilobebi SeiZleba iyvnen wyvil-wyvilad damouki-
deblebi, magram ar iyvnen erToblivad damoukideb-
lebi. anu  erToblivad damoukidebloba ufro didi 
`moTxovnaa~, vidre wyvil-wyvilad damoukidebloba. 

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.5.5.5.5. (bernSteinibernSteinibernSteinibernSteini) aviRoT tetraedri 
(samkuTxa piramida romlis yvela wibo tolia), 
romlis 4 waxnagidan samze saTiTaod aweria cifrebi 
`1~, `2~, `3~, xolo meoTxe waxnagze ricxvi `123~. 
piramidas gadaagdeben da mosulad iTvleba is 
waxnagi, romelic moeqceva qvemoTa mxares rodesac is 
gaCerdeba. SemoviRoT xdomilobebi: A1-mosul gverdze 
moCans cifri 1; A2-cifri 2; A3-cifri 3. vaCvenoT, rom 

321 ,, AAA  wyvil-wyvilad damoukidebeli xdomilobebia, 

magram ar arian erToblivad damoukideblebi.  
{1;2;3;123}Ω =  

1 {1;  123}A = ; 2 {2;  123}A = ; 3 {3;  123}A = ; 

}123{323121 === AAAAAA ∩∩∩ . 

cxadia rom 

          
2

1

4

2
)()()( 321 ==== APAPAP ; 
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          =⋅====
2

1

2

1

4

1
)()()( 323121 AAPAAPAAP ∩∩∩  

          )()()()()()( 323121 APAPAPAPAPAP === . 

e.i. 321 ,, AAA  wyvil-wyvilad damoukidebeli xdo-

milobebia. axla ganvixiloT xdomiloba 

}123{321 =AAA ∩∩ . gvaqvs 

)()()(
4

1
)( 321321 APAPAPAAAP ≠=∩∩ . 

rac niSnavs rom A1, A2 da A3 ar arian erToblivad 
damoukidebeli xdomilobebi. 

miviyvanoT magaliTi SesaZlo mogebis ganawilebaze 
dasrulebamde Sewyvetil TamaSSi.  

magaliTi 20magaliTi 20magaliTi 20magaliTi 20.6.6.6.6.... ori A da B pirovneba rigrigobiT 
agdebs liTonis monetas. Tu movida gerbi qulas 
iwers A moTamaSe, Tu movida safasuri _ B. TamaSi 
grZeldeba 3 gamarjvebamde. garkveuli mizezis gamo 
TamaSi Sewyda, rodesac angariSi iyo 2:0 A moTamaSis 
sasargeblod. rogor SeiZleba ganawildes Tanxa, 
romelsac gamarjvebuli moigebda TamaSi rom 
damTavrebuliyo. 

amoxsnaamoxsnaamoxsnaamoxsna.... bunebrivad gveCveneba aseTi msjeloba: 
radgan TamaSSi warmatebis misaRwevad A-s sWirdeba 1 
gamarjveba, xolo B-s ki 3, amitom Tanxa unda gana-
wildes 1 da 3-is ukuproporciul nawilebad e.i. A 

moTamaSem miiRos Tanxis 
4

3
 nawili, xolo B-m ki 

4

1
. 

axla vaCvenoT, rom aseTi ganawileba ar 
Seesabameba realobas. 

davuSvaT, rom TamaSi Sewyda drois t0 momentSi, 
rodesac angariSi iyo 2:0 A moTamaSis sasargeblod 
da gavagrZeloT TamaSi t0 momentidan. SemoviRoT 
xdomilobebi: 
H – angariSia 2:0 A moTamaSis sasargeblod; 
A – gaimarjva A moTamaSem; 
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B – gaimarjva B moTamaSem; 
C1 – drois t0 momentis Semdeg monetis pirvel agdebaze 

movida safasuri; 

C2 – drois t0 momentis Semdeg monetis meore agdebaze 

movida safasuri; 

C3 – drois t0 momentis Semdeg monetis mesame agdebaze 

movida safasuri. 

cxadia, B moTamaSis gamarjvebas t0 momentis Semdeg 

(rodesac 0:2 agebda) xels uwyobs mxolod 

321 CCC ∩∩ xdomiloba. maSasadame 

321| CCCHB ∩∩= . 

vinaidan monetis agdebis cdebi damoukideblebia, 

amitom am cdebTan dakavSirebuli C1, C2 da C3 xdomilo-

bebic damoukideblebia. radgan 
2

1
)()()( 321 === CPCPCP , 

amitom gveqneba  

8

1
)()()()()|( 321321 =⋅⋅== CPCPCPCCCPHBP ∩∩ . 

miviReT, rom B moTamaSis gamarjvebis albaToba, im 

momentidan, rodesac A moTamaSe igebda angariSiT 2:0, 

aris 
8

1
. Sesabamisad A moTamaSis gamarjvebis albaToba 

am t0 momentidan iqneba 

8

7
)|(1)|( =−= HBPHAP . 

bunebrivia, rom Tanxa romelsac gamarjvebuli 
moigebda unda ganawildes Semdegnairad: A moTamaSe 

miiRebs Tanxis 
8

7
 nawils, B ki - 

8

1
 nawils. 
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amocanebiamocanebiamocanebiamocanebi    

    
1111. albaToba imisa, rom avtomrbolels trasaze 

dasWirdeba teqnikuri daxmareba 0,15-is tolia. Tu 

mrboleli trasas gaivlis Seferxebis gareSe, maSin 

is 0,8 albaTobiT axerxebs CasaTvleli qulebis 

mopovebas. gamoTvaleT albaToba imisa, rom erTi 

SemTxveviTad aRebuli avtomrboleli moipovebs 

CasaTvlel qulebs. 

2222. firmis menejeri 0,7 albaTobiY iRebs saqarTvelos 

bankSi sakredito xazis gaxsnis gadawyvetilebas. 

albaToba imisa, rom kredit-oficeri ganacxadze 

dadebiT pasuxs gascems 0,8-is tolia. ipoveT imis 

albaToba, rom firma miiRebs saqarTvelos bankis 

sakredito xazs. 

3333. yuTSi 4 TeTri da 6 Savi erTnairi zomis bur-

Tulaa. Cauxedavad saTiTaod erTimeoris miyolebiT 

iReben or cals. ipoveT imis albaToba, rom a) orive 

amoRebuli burTula Savia; 2) orive amoRebuli bur-

Tula TeTria. 

4444. eleqtroenergiis mimwodebel kompanias regionSi 

Tovlis mosvlis dros aqvs danakargebi, xolo Tovlis 

ar mosvlis SemTxvevaSi kompania 0,8 albaTobiT axor-

cielebs udanakargo distribucias. ipoveT imis 

albaToba, rom mocemul regionSi Tebervlis TveSi 

mimwodebel kompanias ar eqneba danakargi, Tu cnobilia, 

rom am regionSi TebervalSi Tovlis mosvlis 

albaToba 0,75. 

5555. xarati wundebul detals uSvebs 0,08 albaTobiT, 

xolo zeinkali standartuli detalebidan vargisian 

xelsawyos awyobs 0,95 albaTobiT. gamoTvaleT imis 

albaToba, rom zeinklis mier gamoSvebuli xelsawyo 

vargisiania. 
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6666. or kamaTels agoreben erTdroulad. cnobilia, 
rom oriveze movida kenti ricxvi. gamoTvaleT 
albaToba imisa, rom:  
        a) movida erTnairi ricxvebi;   

     b) mosuli cifrebis jami 8-ze metia. 

7. 7. 7. 7. Sua amerikul sasaqonlo birJaze (,,MidAm"-Mid 

America Commodity Exchange) vaSlis sabiTumo fasi 
Tovlis mosvlis dros 0,8 albaTobiT matulobs. 
ipoveT imis albaToba, rom birJaze vaSlis fasi 
gaizrdeba, Tu cnobilia, rom Tebervlis TveSi 
Tovlis mosvlis albaToba 0,75. 

 

pasuxebipasuxebipasuxebipasuxebi    
    

1) 0,68.  2) 0,56.  3) 1/3; 2 15 .  4) 0,2. 5) 0,874.  6) 1/3;  

1/9. 7) 0,6. 
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$$$$    21.21.21.21.    xdomilobaTa sruli jgufi. srulxdomilobaTa sruli jgufi. srulxdomilobaTa sruli jgufi. srulxdomilobaTa sruli jgufi. sruliiii    
                albaTobisa da baiesis formulebialbaTobisa da baiesis formulebialbaTobisa da baiesis formulebialbaTobisa da baiesis formulebi    

    
gansazRvreba 21gansazRvreba 21gansazRvreba 21gansazRvreba 21.1.1.1.1.... erTi da igive cdasTan dakav-

Sirebul raime 
n

HHH ,,, 21 …  xdomilobebs ewodebaT 

xdomilobaTa sruli jgufixdomilobaTa sruli jgufixdomilobaTa sruli jgufixdomilobaTa sruli jgufi (an xdomilobaTa sruli sruli sruli sruli 
sistemasistemasistemasistema) Tu es xdomilobebi wyvil wyvilad 

araTavsebadia da maTi gaerTianeba aris Ω. e.i  

H Hi k =∩ ∅ Tu ki ≠ , 

Ω=
n

HHH ∪…∪∪ 21 . 

magaliTi 21magaliTi 21magaliTi 21magaliTi 21.1.1.1.1. erTi cali kamaTlis gagorebis 
dros sruli jgufi iqneba xdomilobebi: H1 – movida 
luwi ricxvi; H2 – movida 3 an 5; H3 - movida 1. 

cxadia  

}6,4,2{1 =H ; }5,3{2 =H ; }1{3 =H . 

geometriul warmodgenas miviRebT Tu Ω iqneba 
raime brtyeli figura da mas davyofT magaliTad 4 
TanaukveT nawilad H1; H2; H3 da H4. 

 
 

gansazRvreba 21gansazRvreba 21gansazRvreba 21gansazRvreba 21.2.2.2.2. Tu 
n

HHH ,,, 21 …  xdomilobaTa 

sruli jgufia, xolo A igive cdasTan dakavSirebuli 
raime xdomiloba, maSin )(AP  albaToba SeiZleba 

gamovTvaloT sruli albaTobissruli albaTobissruli albaTobissruli albaTobis formuliT 

1 1
1

( ) ( ) ( | ) ( ) ( | ) ( ) ( | ).
n

k k n n
k

P A P H P A H P H P A H P H P A H

=

= = + +∑ …   

H1 H3 

H2 
H4 
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am formulaSi Semaval 
n

HHH ,,, 21 …  xdomilobebs 

xSirad hipoTezebsachipoTezebsachipoTezebsachipoTezebsac uwodeben. 
magaliTi 21magaliTi 21magaliTi 21magaliTi 21.2.2.2.2.... televizorebis mwarmoebelma firmam 

Tavis sam filialSi gamoSvebuli 1000 televizori 
gaitana sacalo savaWro qselSi gasayidad. I 
filialidan 250 cali, II-dan 350, xolo III-dan 400. ra 
aris imis albaToba, rom myidvelis mier nayidi 
televizori aRmoCndeba standartis Sesabamisi Tu 
cnobilia, rom I filiali uSvebs 99% standartul 
produqcias, II filiali 97%-s, xolo III ki 96%-s. 

amoxsnaamoxsnaamoxsnaamoxsna.... SemoviRoT xdomilobebi A – myidvelis mier 

nayidi televizori standartulia. 1H  _ gasayidi par-

tiidan SemTxveviTad arCeuli televizori gamoSve-

bulia I filialis mier, 2H  _ meoris mier, xolo 3H -

mesamis mier. cxadia 1H , 2H  da 3H  xdomilobaTa 

sruli jgufia, romelTa albaTobebic gamoiTvleba 
albaTobis klasikuri formuliT 

25,0
1000

250
)( 1 ==HP ; 35,0

1000

350
)( 2 ==HP ; 4,0

1000

400
)( 3 ==HP . 

)|( 1HAP  aris albaToba imisa, rom televizori 

standartulia, maSin rodesac cnobilia, rom is 
gamoSvebulia I filialis mier. amocanis pirobiT 

99,0)|( 1 =HAP , aseve 97,0)|( 2 =HAP  da 96,0)|( 3 =HAP . 

sruli albaTobis formuliT gveqneba  

=++= )|()()|()()|()()( 332211 HAPHPHAPHPHAPHPAP  

971,096,04,097,035,099,025,0 =⋅+⋅+⋅= . 
zogierT SemTxvevaSi ismis garkveulwilad Sebru-

nebuli amocana: raime A xdomiloba ukve momxdaria da 
ainteresebT ra albaTobiT SeiZleba vivaraudoT, rom 
misi gamomwvevi mizezi iyo xdomilobaTa sruli 

jgufis esa Tu is 
i

H  ),1( ni =  xdomiloba. am sakiTxis 

gadasaWrelad sargebloben baiesisbaiesisbaiesisbaiesis formulebiT: 

 
)(

)|()(
)|(

AP

HAPHP
HAP kk

k
= ,  nk ,,1…= .        (21.1) 
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magaliTi 21magaliTi 21magaliTi 21magaliTi 21.3.3.3.3. 21.2 amocanis pirobebSi davuSvaT, 
rom televizorebis partia firmisTvis xelsayrel 
droSi gaiyida da firmis xelmZRvanelobam gadawyvita 
mogebidan 10000 aSS dolari gaanawilos premiis saxiT 
filialebSi. rogor unda ganawildes es Tanxa? 

amoxsnaamoxsnaamoxsnaamoxsna.... iseve rogorc 21.2 amocanis amoxsnisas A, 

1H , 2H  da 3H  iyos igive xdomilobebi. gamoviTvaloT 

)|( 1 AHP , )|( 2 AHP  da )|( 3 AHP  albaTobebi da Tanxa 
gavanawiloT maT proporciul nawilebad.  

)|( 1 AHP  warmoadgens imis albaTobas, rom SemTxve-
viTad arCeuli (anu myidvelis mier nayidi) televi-
zori gamoSvebulia I filialis mier, maSin roca 
cnobilia rom es televizori standartulia. analo-
giurad cxadia, ras warmoadgenen )|( 2 AHP  da )|( 3 AHP  
albaTobebi. 

baiesis (21.1) formulebis Tanaxmad gvaqvs 

1942

495

971,0

99,025,0

)(

)|()(
)|( 11

1 =
⋅

==
AP

HAPHP
AHP ; 

1942

679

971,0

97,035,0

)(

)|()(
)|( 22

2 =
⋅

==
AP

HAPHP
AHP ; 

( ) ( | ) 0,4 0,96 7683 3( | )3 ( ) 0,971 1942

P H P A H
P H A

P A

⋅
= = = . 

maSasadame I filiali miiRebs 10000
1942

495
⋅ ,             

II- 10000
1942

679
⋅ , xolo III- 10000

1942

768
⋅  aSS dolars.  

axla ganvixiloT magaliTi, romelic gviCvenebs, 
rom gamocdaze misul moswavles erTi da igive 
albaToba aqvs gamocdis Cabarebis imisda miuxedavad, 
Tu romeli gava (rigis mixedviT) igi gamocdaze. 

magaliTi 21magaliTi 21magaliTi 21magaliTi 21.4..4..4..4. gamocdaze misul students n  bile-
Tidan momzadebuli aqvs m bileTi ( nm < ). rodis 
ufro didi aqvs gamocdis Cabarebis albaToba, 
rodesac gamocdaze gava rigiT pirveli Tu rodesac 
gava rigiT meore? 
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amoxsnaamoxsnaamoxsnaamoxsna.... Tu studenti gamocdaze gava pirveli, 
maSin cxadia gamocdis Cabarebis (anu momzadebuli 

bileTis Sexvedris) albaToba aris 
n

m
. 

davuSvaT, studenti gamocdaze gadis rigiT meore. 

SemoviRoT xdomilobebi: 1H  mis win gasul students 

Sexvda bileTi swored im m calidan, romelic mas 

momzadebuli aqvs. 2H - im mn −  calidan, romelic mas 

ara aqvs momzadebuli. A iyos xdomiloba meored 
gasul students Sexvda momzadebuli bileTi.  

cxadia 1H  da 2H  xdomilobaTa sruli sistemaa da  

n

m
HP =)( 1 ;     

n

mn
HP

−
=)( 2 . 

xdomiloba 1| HA  niSnavs, rom meored gasul stu-

dents Sexvda momzadebuli bileTi, maSin, rodesac 
win gasulma studentma aiRo mis mier momzadebuli 
bileTebidan erT-erTi. am dros mTeli darCenili 

1−n  bileTidan studentis momzadebuli bileTebis 

raodenobaa 1−m , amitom 
1

1
)|( 1 −

−
=

n

m
HAP . xdomiloba 

2| HA  niSnavs rom meored gasul students Sexvda 

momzadebuli bileTi, maSin rodesac mis win gasulma 
aiRo erT-erTi is bileTi, romelic mas ar hqonda 
momzadebuli. aseT SemTxvevaSi mTeli darCenili 1−n  
bileTidan students momzadebuli eqneba isev m 

bileTi maSasadame 
1

)|( 2 −
=

n

m
HAP . sruli albaTobis 

formuliT miviRebT: 

=+= )|()()|()()( 2211 HAPHPHAPHPAP  

           
n

m

n

m

n

mn

n

m

n

m
=

−
⋅

−
+

−

−
= ⋅

11

1
. 

maSasadame students gamocdis Cabarebis erTi da 
igive Sansi aqvs ginda rigiT pirveli gavides da 
ginda meore. 
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moviyvanoT magaliTi, romelic gviCvenebs Tu 
rogor SeiZleba gamoviyenoT sruli albaTobis 
formula martivi marketinguli amocanis gadaWrisas. 

magaliTi 21magaliTi 21magaliTi 21magaliTi 21.5.5.5.5.... sayofacxovrebo teqnikis mwarmoe-
belma M kompaniam gadawyvita erTi wlis Semdeg 
mezobeli qveynis bazris aTviseba. konkretulad am 
bazarze mis mier warmoebuli macivrebis partiis 
gatana. firmis warmomadgenlebma Seiswavles bazari 
da aRmoCnda, rom sayofacxovrebo teqnikiT aq 
vaWrobs ori A da B kompania. daadgines, rom M 
kompaniis macivrebis miwodeba moTxovnas gadaaWarbebs 
10%-iT Tu bazarze mxolod A kompanias aqvs gamo-
tanili macivrebi, 5%-iT Tu mxolod B-s da 20%-iT 
Tu orive A da B kompanias erTdroulad aqvT 
gamotanili macivrebi. uxeSi miaxloebiT davuSvaT, 
rom produqciis mTliani partiis gayidvis albaToba 
imdenive procentiT iklebs ramdeniTac miwodeba 
aWarbebs moTxovnas. 

vipovoT, Tu ra albaTobiT SeiZleba elodon M 
firmis warmomadgenlebi erTi wlis Semdeg mocemul 
bazarze gatanili TavianTi macivrebis partiis 
mTlianad gayidvas. CavTvaloT, rom A da B kompaniebi 
macivrebis gatanas bazarze anxorcieleben erTmane-
Tisagan damoukideblad Sesabamisad 0,9 da 0,8 
albaTobebiT. amasTanave vgulisxmobT, rom bazarze 
sxva firmis mier warmoebuli macivrebis ar arsebobis 
SemTxvevaSi M kompaniis produqcia mTlianad iyideba. 

amoxsnaamoxsnaamoxsnaamoxsna.... SemoviRoT xdomilobebi: 
A – erTi wlis Semdeg bazarze macivrebi gatanili 

aqvs A kompanias. 9,0)( =AP . 

B – erTi wlis Semdeg bazarze macivrebi gatanili 
aqvs B kompanias. ( ) 0,8P B = . 

M – macivrebis partia, romelic M kompaniam gaitana 
mTlianad gaiyida.  

1H A B= ∩  niSnavs, rom bazarze arc A da arc B 

kompanias macivrebi ar aqvT gatanili. 
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2H A B= ∩  niSnavs, rom bazarze mxolod A kompaniis 

macivrebia gatanili. 

3H A B= ∩  niSnavs, rom bazarze mxolod B kompaniis 

macivrebia gatanili. 

4H A B= ∩  niSnavs, rom bazarze orive A da B 

kompaniis macivrebia gatanili. 

cxadia, rom 4321 ,,, HHHH  xdomilobaTa sruli 

jgufia. vinaidan amocanis pirobis Tanaxmad A da B 
kompaniebi bazarze muSaoben erTmaneTisagan damouki-
deblad, amitom: 

 1( ) (  ) ( ) ( ) (1 0,9)(1 0,8) 0,02P H P A B P A P B= = = − − =∩ ;  

       2( ) (  ) ( ) ( ) 0,9(1 0,8) 0,18P H P A B P A P B= = = − =∩ ; 

       3( ) (  ) ( ) ( ) (1 0,9)0,8 0,08P H P A B P A P B= = = − =∩ ; 

       4( ) ( ) ( ) ( ) 0,9 0,8 0,72P H P A B P A P B= = = ⋅ =∩ . 

1| HM  aris xdomiloba, rom M kompaniis macivrebis 

partia mTlianad gaiyideba, rodesac bazarze konku-
renti A da B firmebis macivrebi araa gamotanili. 

amocanis pirobis Tanaxmad 1)|( 1 =HMP . 

2| HM  aris xdomiloba, rom M kompaniis macivre-

bis partia mTlianad gaiyideba Tu bazarze mxolod A 
kompanias aqvs macivrebi gamotanili. am dros amocanis 
pirobis Tanaxmad miwodeba aWarbebs moTxovnas 10%-iT 
e.i mTliani partia 10%-iT naklebi `albaTobiT~, anu 
0,1-iT naklebi albaTobiT, e.i. 0,9 albaTobiT gaiyideba.  

analogiurad cxadia, rom  

95,0)|( 3 =HMP , 

8,0)|( 4 =HMP . 

sruli albaTobis formulis gamoyenebiT miviRebT 

+++= )|()()|()()|()()( 332211 HMPHPHMPHPHMPHPMP  

834,08,072,095,008,09,018,0102,0)|()( 44 =⋅+⋅+⋅+⋅=+ HMPHP . 
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maSasadame M firmis warmomadgenlebi erTi wlis 
Semdeg axal bazarze gatanili macivrebis mTliani 
partiis gayidvas unda elodnen 0,834 albaTobiT. 
    

amocanebiamocanebiamocanebiamocanebi    

1111. xelsawyos muSaobisas 90% SemTxvevaSi Zabva 
normis farglebSia, xolo 10% SemTxvevaSi _ ara. 
rodesac Zabva normis farglebSia xelsawyos 
mwyobridan gamosvlis albaTobaa 0,05, rodesac araa 
normis farglebSi _ 0,8. gamoTvaleT erT, SemTxveviT 
aRebul momentSi xelsawyos mwyobridan gamosvlis 
albaToba.   

2222. firmis finansuri mdgomareobis gamosasworeblad 
menejeri 0,6 albaTobiT mimarTavs banks sakredito 
xazis limitis gasazrdelad, xolo 0,4 albaTobiT 
apirebs birJaze gayidos aqciaTa paketis nawili. 
albaToba imisa, rom banki daamtkicebs ganacxads 
sakredito xazis limitis gazrdaze aris 0,8; xolo 
albaToba imisa, rom aqciaTa paketi birJaze gaiyideba 
droulad da xelsayrel fasad tolia 0,75-is. 
gamoTvaleT imis albaToba, rom menejeris mcdelobiT 
firmis finansuri mdgomareoba gamoswordeba.  

3333. gvaqvs ori erTnairi yuTi. pirvelSi 6 TeTri da 
4 Savi burTulaa, xolo meoreSi 3 TeTri da 7 Savi 
iseTive burTula. SemTxveviT irCeven erT yuTs da 
iqidan Cauxedavad iReben erT cal burTulas. ipoveT 
imis albaToba, rom amoRebuli burTula TeTria.   

4444. gvaqvs ori erTnairi yuTi. pirvel yuTSi 3 
TeTri da 5 Savi erTi zomis  burTulaa, xolo 
meoreSi _ iseTive zomis 6 TeTri da 3 Savi burTula. 
pirveli yuTidan SemTxveviT (Cauxedavad) iReben erT 
cals da feris daunaxavad deben meore yuTSi. Semdeg 
meore yuTidan SemTxveviT iReben erT cal burTulas. 
ipoveT albaToba imisa, rom meored amoRebuli 
burTula TeTria.   



 155

5555. jgufSi 12 gogona da 8 biWia. biWi gamocdas 
abarebs 0,8, xolo gogona 0,6 albaTobiT. cnobilia, 
rom gamocdaze gavida mxolod erTi maTgani da 
Caabara. ras udris imis albaToba, rom gamocdaze 
gogona gavida?  

6666. mobiluri telefonidan A qalaqSi darekvis 
dros kavSiris damyareba normalur pirobebSi 
SesaZlebelia 0,95, xolo Zlier gauaresebuli amindis 
dros _ 0,4 albaTobiT. momdevno dRisTvis prognoziT 
amindis mkveTri gauareseba mosalodnelia 0,8 
albaTobiT. pirovneba darekvas orjer cdis. 
gamoTvaleT albaTobebi:  

a) dakavSireba moxda pirvelive cdaze.   
   b) dakavSireba moxda.   

7777. albaToba imisa, rom saswrafo daxmarebis 
brigada Tavisufalia,  rodesac daxmarebis centrSi 
Semova gamoZaxeba aris 0,9. albaToba imisa, rom 
pacientTan misuli saswrafo daxmarebis brigada 
gadaarCens mas aris 0,95, xolo saswrafo daxmarebis 
dagvianebisas avadmyofis TviTgamokeTebis albaTobaa 
_ 0,6. ipoveT imis albaToba, rom avadmyofi gadarCeba. 
(CaTvaleT, rom Tavisufali brigada pacientTan ar 
igvianebs). 

8888. sawarmos gamoSvebuli detalebidan 40% damza-
debulia Ramis cvlaSi. Ramis cvlaSi damzadebuli 
detali  defeqturia albaTobiT 0,05, xolo dRis 
cvlaSi damzadebuli_ 0,01 albaTobiT. ipoveT 
albaToba imisa, rom mTeli gamoSvebuli detalebidan 
aRebuli erTi detali defeqturia.   

9999. albaTobebi imisa, rom personaluri kompiuteris 
mwyobridan gamosvla gamoiwvia operatiul 
mexsierebaSi momxdarma dazianebam, ekranze momxdarma 
dazianebam an danarCen mowyobilobebSi momxdarma 
dazianebam ise Seefardeba erTmaneTs, rogorc 3:2:5. 
cnobilia, rom momsaxure personals Tavisi ZalebiT 
SeuZlia operatiul mexsierebaSi momxdari dazianebis 
gasworeba 0,7 albaTobiT, ekranze momxdaris _ 0,9, 
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xolo sxva dazianebis _ 0,8 albaTobiT. ipoveT imis 
albaToba, rom personali Tavad SeakeTebs 
dazianebul kompiuters.   

11110000. gasayidad gamzadebul 200 erTi da igive tipis 
avtomobilidan 6-s dazianebuli aqvs Zravi, xolo 10-s 
_ samuxruWe sistema. sagarantio vadaSi serviscentrs 
Zravis SekeTeba SeuZlia 0,7, xolo samuxruWe sistemis 
_ 0,9 albaTobiT. Tu axlad SeZenili avtomanqana ver 
daeqvemdebareba SekeTebas, firma mas cvlis axliT. 
ipoveT imis albaToba, rom myidvels dasWirdeba 
avtomanqanis Secvla.   

11111111. erTi da igive dasaxelebis eleqtrul 
xelsawyos uSvebs ori sawarmo. pirvelma daamzada 
mTeli xelsawyoebis 60%, xolo meorem _ 40%. 
pirvelis mier gamoSvebuli xelsawyos saimedod 
muSaobis albaTobaa 0,9, xolo meoris _ 0,95. 
gamoTvaleT imis albaToba, rom mTeli partiidan 
arCeuli erTi xelsawyo imuSavebs Seferxebis gareSe.  

11112222. wina amocanis pirobebSi xelsawyoebis mTliani 
partiidan amoarCies erTi, romelmac ver imuSava 
saWiro reJimSi. gamoTvaleT imis albaToba, rom es 
xelsawyo damzadebulia meore sawarmoSi.   

11113333. saavadmyofos reanimaciul ganyofilebaSi 

saSualod 40% mohyavT pirdapir SemTxvevis adgili-

dan, xolo 60% gadahyavT _ saavadmyofoSi mdgomareobis 

garTulebis Semdeg. cnobilia, rom sikvdilianobis 

saSualo maCvenebeli pirdapir SemTxvevis adgilidan 

moyvanili pacientebisaTvis aris 25%, mkurnalobis 

garTulebis Semdeg moyvanilTaTvis _ 10%. erTi 

pacienti reanimaciis ganyofilebaSi daiRupa. ipoveT 

imis albaToba, rom es pacienti pirdapir SemTxvevis 

adgilidan iyo moyvanili.   

11114444. zamTris sezonSi Cveulebrivi saburavebiT, 
avariuli viTarebis dros, Sejaxebis Tavidan acileba 
xdeba 0,7 albaTobiT, xolo zamTris saburavebiT _ 
0,95 albaTobiT. statistikuri dakvirvebiT cnobilia, 
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rom zamTris saburavebze gadasvlas axerxebs 
mZRolebis 80%. ipoveT imis albaToba, rom mZRols, 
romelic fexiT mosiarules Seejaxa, ar eyena 
zamTris saburavebi.   

11115555. firmam gasayidad gaitana televizorebis par-
tia, romelTagan 20% damzadebuli iyo I sawarmoSi, 
35% _ II, xolo 45% _ III sawarmoSi. televizorebi 
gaiyida mokle droSi da firmis xelmZRvanelobam 
gadawyvita N lariT daajildovos sawarmoebi. rogor 
unda ganawildes es Tanxa am sam sawarmos Soris, Tu 
cnobilia, rom I sawarmo defeqtur detalebs uSvebs 
0,2; II _ 0,1, xolo III _ 0,3 albaTobiT (miTiTeba: 
gamoiyeneT baiesis formulebi). 

 
    

pasuxebipasuxebipasuxebipasuxebi    

1111) 0,125. 2222) 0,78. 3333) 
20

9
. 4444) 

80

51
.  5555) 

17

9
.  6666) 0,51;  0,7599. 

7777) 0,915. 8888) 0,026. 9999) 0,79. 10101010) 0,014. 11111111) 0,92. 11112222) 0,25. 13131313) 0,625. 

14141414) 0,6. 15151515) 16 79N ; 63 158N ; 63 158N . 
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$$$$    22.22.22.22.    SemTxveviTi sidide. ganSemTxveviTi sidide. ganSemTxveviTi sidide. ganSemTxveviTi sidide. ganawileba da awileba da awileba da awileba da     
ganawilebis funqcia ganawilebis funqcia ganawilebis funqcia ganawilebis funqcia     

    
magaliTi 22magaliTi 22magaliTi 22magaliTi 22.1.1.1.1. ganvixiloT aseTi TamaSi. moTamaSe 

agorebs kamaTels  da Tu movida ricxvi `6~ igebs 10 

lars, Tu movida `3~, `4~ an `5~ _ 2 lars, xolo `1~ an 

`2~-is mosvlaze igi ixdis 9 lars. moTamaSis 

Semosavali aRvniSnoT `+~, xolo danakargi `-~ 

simboloTi. miviRebT elementarul xdomilobaTa 

sivrceze gansazRvrul ricxviT ξ funqcias. 

 

cxadia ξ funqcia yovel mniSvnelobas iRebs imaze 
damokidebulebiT Tu cdis Sedegad romeli elementa-

ruli ω xdomiloba moxda. ris gamoc es mniSvneloba 
SemTxveviTia da mas Rebulobs garkveuli albaTobiT. 

amitom ξ funqcias `SemTxveviT sididesSemTxveviT sididesSemTxveviT sididesSemTxveviT sidides~ uwodeben. 
gansazRvreba 22gansazRvreba 22gansazRvreba 22gansazRvreba 22....1.1.1.1. ξ SemTxveviT sidides ewodeba 

diskretuli tipisdiskretuli tipisdiskretuli tipisdiskretuli tipis Tu igi iRebs araumetes Tvladi 
raodenobis mniSvnelobebs ……

i
xxxx ,,,, 321  Sesabamisi 

albaTobebiT )(
ii

xPP == ξ  …,2,1=i  am albaTobebis 
erTobliobas (romlebic akmayofileben pirobas 

1=∑
ii

P ) SemTxveviTi sididis ganawilebaganawilebaganawilebaganawileba ewodeba. 
ganawileba SeiZleba mocemuli iyos cxrilis saxiT. 
 

ξ x1 x2 x3 x4 ... 

P P1 P2 P3 P4 ... 
 

cxr. 22cxr. 22cxr. 22cxr. 22.1. diskretuli .1. diskretuli .1. diskretuli .1. diskretuli SemSemSemSemTxveviTi sididis TxveviTi sididis TxveviTi sididis TxveviTi sididis     
ganawilebis cxriliganawilebis cxriliganawilebis cxriliganawilebis cxrili    
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rodesac diskretuli SemTxveviTi sididis mniSvne-
lobaTa simravle sasrulia, mas martiv SemTxveviT 
sidides uwodeben. 

SeiZleba grafikulad warmovadginoT 22.1 cxriliT 
mocemuli diskretuli SemTxveviTi sididis ganawi-

leba. amisaTvis OX RerZze gadavzomoT 
i

x  mniSvnelo-

bebi, xolo OY-ze Sesabamisi 
i

P  albaTobebi. miRebuli 

(
ii

Px  ) wertilebi SevaerToT mimdevrobiT, miRebul 

texils diskretuli SemTxveviTi sididis mravaldiskretuli SemTxveviTi sididis mravaldiskretuli SemTxveviTi sididis mravaldiskretuli SemTxveviTi sididis mraval----
ggggverdasverdasverdasverdas uwodeben. (ix. nax. 22.1). 

 
nax. 22.1. 22nax. 22.1. 22nax. 22.1. 22nax. 22.1. 22.1 cxriliT mocemuli diskretuli .1 cxriliT mocemuli diskretuli .1 cxriliT mocemuli diskretuli .1 cxriliT mocemuli diskretuli     

            SemTxveviTi sididis mravalgverdaSemTxveviTi sididis mravalgverdaSemTxveviTi sididis mravalgverdaSemTxveviTi sididis mravalgverda    
    

   gansazRvreba 22.2gansazRvreba 22.2gansazRvreba 22.2gansazRvreba 22.2. funqcias  

( ) [ ]: 0,1F x Rξ →  

ewodeba ξ SemTxveviTi sididis ganawiganawiganawiganawilelelelebis funqciabis funqciabis funqciabis funqcia,,,, 
Tu x R∈  wertilSi misi mniSvneloba gamoiTvleba, 
rogorc Ω sivrcis im ω wertilebisagan Sedgenili 
simravlis albaToba, romelSic ( )ωξ  naklebia x -ze.  
e. i. 

( ) ( )( )xPxF <= ωξωξ : . 

   ganawilebis funqcias aqvs Semdegi Tvisebebi: 
1) ( ) ( ) ;1lim ==∞

∞→
xFF

x
ξξ  

2) ( ) ( ) ;1lim −==∞−
−∞→

xFF
x

ξξ  

3) ganawilebis funqcia marcxnidan uwyveti araklebadi 
funqciaa. 
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   cxadia, rom nebismieri [ ba, ) intervalisaTvis 
{ } ( ) ( )aFbFbaP ξξξ −=∈ ),[ . 

avagoT diskretuli sididis ganawilebis funqciis 
grafiki. Tu ganawileba mocemulia cxriliT. 
 

ξ x1 x2 x3 ... xn 

P p1 p2 p3 ... pn 
 

misi grafiki warmoadgens marcxnidan uwyvet safexura 

funqcias, romelsac xi ni ,1=  wertilebSi gaaCnia 
i

p  

ni ,1=  sididis naxtomebi (ix. nax. 22.2). 

 
nax. 22.2. diskretnax. 22.2. diskretnax. 22.2. diskretnax. 22.2. diskretuli SemTxveviTi sididis uli SemTxveviTi sididis uli SemTxveviTi sididis uli SemTxveviTi sididis     

                    ganawilebis funqciis grafikiganawilebis funqciis grafikiganawilebis funqciis grafikiganawilebis funqciis grafiki    

magaliTi 22.2magaliTi 22.2magaliTi 22.2magaliTi 22.2.... liTonis monetas agdeben erTxel ξ 
iyos SemTxveviTi sidide, romelic xdeba 1-is toli 
Tu movida “gerbi” da 0-is toli Tu movida “safa-
suri”. SevadginoT ξ SemTxveviTi sididis ganawilebis 
cxrili da avagoT misi ganawilebis funqciis grafiki. 

amoxsna.amoxsna.amoxsna.amoxsna. cxadia 
2

1
)1( ==ξP  da 

2

1
)0( ==ξP , amitom 

gveqneba ξ SemTxveviTi sididis ganawilebis Sedegi 
cxrili 

ξ 0 1 

P 21  21  
 

misi ganawilebis funqciis grafiks eqneba saxe 
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magaliTi 22.3magaliTi 22.3magaliTi 22.3magaliTi 22.3. A da B mikrosafinanso organizaciebi 
erTmaneTisagan damoukideblad muSaoben sainvesticio 

bazarze. ξ da η SemTxveviTi sidideebi aRniSnaven 
drois erTi da igive fiqsirebul SualedSi 
TiToeuli maTganis mogebas Sesabamisad (Tanxis 
pirobiTi erTeulebiT). maTi ganawilebebi mocemulia 
cxrilebiT. 

 
 
 

 davadginoT drois amave SualedSi maTi saerTo 
mogebis SesaZlo ganawileba. 

amoxsnaamoxsnaamoxsnaamoxsna. cxadia, dasadgenia ηξ +  SemTxveviTi 

sididis ganawileba. am SemTxveviTi sididis SesaZlo 
mniSvnelobebia 3, 4, 5, 6, 7. magaliTad, 4-is toli mniS-
vneloba ηξ +  SemTxveviTma sididem SeiZleba miiRos 

or SemTxvevaSi: an rodesac 2=ξ  da 2=η , an rodesac 

1=ξ  da 3=η . amitom ξ da η-s damoukideblobis gamo 

(vinaidan A da B kompaniebi erTmaneTisgan damouki-
deblad muSaoben) gvaqvs: 
        ===+====+ )3()1()2()2()4( ηξηξηξ PPPPP  

                  29,07,02,03,05,0 =⋅+⋅= . 
analogiurad,  

06,03,02,0)2()1()3( =⋅=====+ ηξηξ PPP  

35,07,05,0)3()2()5( =⋅=====+ ηξηξ PPP  

09,03,03,0)2()4()6( =⋅=====+ ηξηξ PPP  

ξ 1 2 4 

η 0,2 0,5 0,3 

η 2 3 

P 0,3 0,7 
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21,07,03,0)3()4()7( =⋅=====+ ηξηξ PPP . 

maSasadame gveqneba ganawileba 
 

ξ +η 3 4 5 6 7 

P 0,06 0,29 0,35 0,09 0,21 
 

gansazRvreba 22.3.gansazRvreba 22.3.gansazRvreba 22.3.gansazRvreba 22.3. ξ SemTxveviT sidides ewodeba 
absoluturad uwyveti tipisabsoluturad uwyveti tipisabsoluturad uwyveti tipisabsoluturad uwyveti tipis Tu arsebobs namdvil 
ricxvTa RerZze gansazRvruli iseTi arauaryofiTi 

)(xfξ  funqcia, rom 

∫
∞−

=
x

dttfxF )()( ξξ .                  (22.1) 

am )(xfξ  funqcias ξ SemTxveviTi sididisSemTxveviTi sididisSemTxveviTi sididisSemTxveviTi sididis ganawiganawiganawiganawilebis lebis lebis lebis 

simkvrivesimkvrivesimkvrivesimkvrive ewodeba.  
cxadia, rom mas gaaCnia Semdegi Tvisebebi: 
a) 0)( ≥tf  

b) ∫
∞

∞−

=1)( dttfξ  

g) )()( tFtf ξξ ′=  yovel t wertilSi, sadac ( )f xξ  

uwyvetia. 

gansazRvreba 22.4gansazRvreba 22.4gansazRvreba 22.4gansazRvreba 22.4. TuU ξ SemTxveviTi sididis )(xFξ  

ganawilebis funqcia uwyveti da mkacrad zrdadia, 

maSin misi p    rigis kvantilirigis kvantilirigis kvantilirigis kvantili aRiniSneba xp simboloTi 

da ewodeba 

pxF =)(ξ  

gantolebis amonaxsns, xolo α−1x  kvantils uwodeben 

ganawilebis zeda zeda zeda zeda αααα    kritikul wertilskritikul wertilskritikul wertilskritikul wertils. 

gansazRvrebidan cxadia, rom 

                 { }: ( ) pP x pω ξ ω < =  

                 { }1: ( )P x αω ξ ω α−> = . 
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Cven kvantilisa da zeda α kritikuli wertilis 

cnebebi dagvWirdeba mxolod absoluturad uwyveti 

ganawilebis SemTxvevaSi ($ 25), amitom ar visaxavT 

miznad am sakiTxis ganxilvas gansazRvrebaSi moyva-

nilis garda sxva tipis ganawilebebisaTvis (ix. [1]). 

    

amocanebiamocanebiamocanebiamocanebi    

1. ξ SemTxveviTi sididis ganawileba mocemulia 
cxriliT 
            

xi _2 7 10 11 15 
Pi 1/10 3/10 1/10 1/10 2/5 

 
gamoTvaleT: )2( −<ξP ; )10( ≤ξP ; )9( >ξP ; )2,104( << ξP . 

2222. SemTxveviTi sidide warmoadgens kamaTlis erTxel 
gagorebisas mosul ricxvs. dawereT misi ganawileba 
da ganawilebis funqcia. 
 

3333. diskretuli η SemTxveviTi sididis ganawilebis 
cxrilidan ipoveT a da b Tu cnobilia, rom 

21)2,5( =ηF . gamoTvaleT )7(ηF  da )3( >ηP . 

 
ηi _4 3 4 7 9 10 15 

Pi 1/12 1/6 a 1/6 1/24 b 1/6 
 

4444. mocemulia diskretuli ξ SemTxveviTi sididis 
ganawileba 

 
   

gamoTvaleT: a ; )7(ξF ; )2,9(ξF ; )3,111,7( <≤ ξP ; )10( >ξP . 

5555. mocemulia diskretuli ξ SemTxveviTi sididis 
ganawileba 
 

 

ξi 3 7 9 10 11 17 

Pi 1/15 1/3 a 1/5 1/30 1/30 

ξi -2 -1 0 1 3 

Pi 1/10 1/10 1/15 3/10 3/10 
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ipoveT 12 −= ξη  SemTxveviTi sididis ganawileba da 

gamoTvaleT albaTobebi )2( −=ηP ; )1( <ηP ; )2,0( >ηP . 

6666. mocemulia diskretuli ξ SemTxveviTi sididis 
ganawileba 

 
 

 
 

ipoveT 12 += ξη  SemTxveviTi sididis ganawileba da 

gamoTvaleT )2,1(ηF ; )1,3(ηF ; )5(ηF . 

7777. mocemulia damoukidebeli ξ da η diskretuli 
SemTxveviTi sididebis ganawilebebi 

 
 
 

 
ipoveT ηξτ +=  SemTxveviTi sididis ganawileba. 

 

8888. mocemulia damoukidebeli ξ da η SemTxveviTi 
sididebis ganawilebebi 

 
 
 

 
ipoveT 1+⋅= ηξτ  SemTxveviTi sididis ganawilebis 

kanoni. 
    
    

pasuxebipasuxebipasuxebipasuxebi: 
 

1111) 0; 1/2; 3/5; 2/5. 

2222) 0)( =xFξ  Tu 1≤x ; 

61)( =xFξ  Tu 21 ≤< x ; 

62)( =xFξ  Tu 32 ≤< x ; 63)( =xFξ  Tu 43 ≤< x ; 64)( =xFξ  

ξi -2 -1 0 1 3 

Pi 1/9 2/9 2/9 1/3 1/9 

ξi -1 0 2 

Pi 1/8 1/4 5/8 

ηi -1 0 1 

Pi 1/4 1/2 1/4 

ξi 0 -1 2 

Pi 1/6 1/3 1/2 

ξi -2 1 

Pi 1/4 3/4 

 

ξi 1 2 3 4 5 6 

Pi 1/6 1/6 1/6 1/6 1/6 1/6 
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Tu 54 ≤< x ; 65)( =xFξ  Tu 65 ≤< x ; 1)( =xFξ   Tu 6>x . 

3333) 41=a ; 81=b ; 21 ; 43 . 4444) 31 ; 151 ; 1511 ; 3017 ; 151 .     

5555)  
 
 
 

 0; 2/5; 3/5.  
 
6666)  
 
 

2/9; 7 9 ; 97 .  

 
 
    
7777) 
8) 
    

    
    
    

    
    
    
    
    
    
    
    
    
    
    
    
    

    
    

η 1 2 5 10 

P 2/9 5/9 1/9 1/9 

η -5 -3 -1 1 5 

P 1/10 1/10 1/5 3/10 3/10 

 

 

 

 

 

τ -2 -1 0 1 2 3 

P 1/32 1/8 5/32 7/32 5/16 5/32 

  

τ -3 0 1 3 

P 1/8 1/4 1/6 11/24 
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$$$$    23.23.23.23.    SemTxveviTi sididis ricxviSemTxveviTi sididis ricxviSemTxveviTi sididis ricxviSemTxveviTi sididis ricxviTi maxasiaTeblebiTi maxasiaTeblebiTi maxasiaTeblebiTi maxasiaTeblebi....    
maTematikuri lodini da dispersiamaTematikuri lodini da dispersiamaTematikuri lodini da dispersiamaTematikuri lodini da dispersia    

    

SemTxveviTi sididis ganawilebis funqcia gvaZlevs 
srul Tumca rTulad gasaazrebel informacias 
SemTxveviTi sididis Sesaxeb. xSirad sakmarisia 
vicodeT SemTxveviTi sididis erTi an ramodenime 
ricxviTi maxasiaTebeli (romlebic isev da isev 
ganawilebis funqciis saSualebiT gamoiTvlebian) 
raTa mis Sesaxeb sakmaod zusti warmodgena viqonioT. 
am ricxviTi maxasiaTeblebidan pirvel rigSi unda 
gamoiyos isini, romlebic warmodgenas gvaZleven misi 
mniSvnelobebis Tavmoyris adgilis Sesaxeb da am 
Tavmoyris adgilis irgvliv gafantulobis xarisxze. 
xandaxan sasargebloa am maxasiaTeblebTan erTad 
ganvixiloT albaTuri ganawilebis formis zogierTi 
maxasiaTebelic (uwyveti ganawilebebis dros 
simkvrivis formis, xolo diskretulis SemTxvevaSi 
ganawilebis mravalgverdas formis maxasiaTeblebi). 

ganvixiloT ξ SemTxveviTi sididis centraluri 
tendenciis erT-erTi maxasiaTebeli, maTematikuri maTematikuri maTematikuri maTematikuri 

lodini lodini lodini lodini Eξξξξ (E pirveli asoa inglisuri sityvisa 
Expectation-lodini). 

vTqvaT ξ diskretuli tipis SemTxveviTi sididea 
ganawilebis kanoniT (cxr. 23.1) 
 

ξ x1 x2 … xn … 
P P1 P2 … Pn … 

 

cxr. 23cxr. 23cxr. 23cxr. 23.1.1.1.1    
 

gansazRvreba 23gansazRvreba 23gansazRvreba 23gansazRvreba 23.1.1.1.1. Tu absoluturad krebadia mwkrivi 

∑ +++=
i

nnii
pxpxpxpx ⋯2211 , 

maSin mis jams ewodeba ξ SemTxveviTi sididis maTemaTemaTemaTe----

matikuri lodinimatikuri lodinimatikuri lodinimatikuri lodini da aRiniSneba Eξ simboloTi. xSirad 

mas ξ SemTxveviTi sididis saSualosacsaSualosacsaSualosacsaSualosac uwodeben. 
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∑=
i

ii
pxEξ .                  (23.1) 

magaliTi 23magaliTi 23magaliTi 23magaliTi 23.1.1.1.1. nebismieri A  xdomilobisaTvis 

ganvixiloT indikator funqcia )( A
I  





∉

∈
==

A

A
xfI A ω

ω
ω

     ,0

     ,1
)()()( . 

gamovTvaloT misi maTematikuri lodini. 

amoxsna.amoxsna.amoxsna.amoxsna. cxadia rom )( A
I  SemTxveviT sidides aqvs 

Semdegi diskretuli ganawileba  
 

)( A
I  1 0 

P P(A) 1_ P(A) 

amitom  
 

)())(1(0)(1)( APAPAPEI
A

=−+⋅= . 

magaliTimagaliTimagaliTimagaliTi    23232323.2.2.2.2. davubrundeT 22.1. magaliTs. cxadia, 

moTamaSis `mogebis~ funqcia aris ξ SemTxveviTi 
sidide, romlis ganawilebac mocemulia cxriliT 

 

ξ -9 2 10 

P 1/3 1/2 1/6 
 

misi maTematikuri lodini iqneba 

3

1

6

1
10

2

1
2

3

1
9 −=⋅+⋅+⋅−=ξE . 

    maSasadame, TamaSi wamgebiania moTamaSisaTvis 

saSualod 1 TamaSSi 
3

1
 lariT. 

maTematikur lodins gaaCnia martivi fizikuri 

Sinaarsi. Tu ricxviTi RerZis 
n

xxx ,,, 21 …  wertilebSi 

movaTavsebT 
n

mmm ,,, 21 …  masebs Sesabamisad, maSin maTe-

matikuri lodinis saSualebiT SegviZlia vipovoT am 
masaTa sistemis simZimis centris koordinati. movax-
dinoT masaTa sistemis normireba. davTvaloT yvela 
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masebis jami ∑
=

=
n

i
n

mM
1

 da ganvixiloT SemTxveviTi 

sidide ξ romlis ganawileba mocemulia cxriliT 
 

ξ x1 x2 … xn 

P 
M

m1  
M

m2  
… 

M

m
n  

 

simZimis centris x koordinati iqneba Eξ 

∑
=

==
n

i

i

i
M

m
xEX

1

ξ . 

analogiurad sivrceSi ganTavsebuli masaTa siste-
mis centris koordinatebi SegviZlia gamovTvaloT 
OX, OY da OZ RerZebze dagegmilebis Sedegad. 

gansazRvreba 23.2gansazRvreba 23.2gansazRvreba 23.2gansazRvreba 23.2. Tu ξ absoluturad uwyveti 

tipis SemTxveviTi sididea )(xfξ  simkvriviT, misi 

maTematikuri lodinimaTematikuri lodinimaTematikuri lodinimaTematikuri lodini ewodeba 

∫
∞

∞−

= dxxxfE )(ξξ  

sidides, Tu cnobilia, rom marjvena mxareSi integrali 
absoluturad krebadia. 

damtkicebis gareSe moviyvanoT maTematikuri 

lodinis Tvisebebi, vigulisxmoT rom ξ da η 
SemTxveviT sidideebs gaaCniaT maTematikuri lodinebi 
1) mudmivi SemTxveviTi sididis maTematikuri lodini 

TviT am mudmivis tolia CEC = ; 
2) ηξηξ EEE +=+ )( ; 

3) ξξ CECE =)( ; 

4) Tu ξ da η damoukidebeli SemTxveviTi sidideebia, 
maSin ηξξη EEE ⋅=)( . 

SevniSnoT, rom maTematikuri lodini gvaZlevs 
SemTxveviTi sididis `centris~ anu im `adgilis~ 
povnis saSualebas, romlis irgvlivac gabneulia 
SemTxveviTi sidide, Tumca am gabnevis `sidides~ ver 
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axasiaTebs. amis TvalsaCino warmodgenas iZleva 
Semdegi magaliTi. 

magaliTi 23magaliTi 23magaliTi 23magaliTi 23....3333.... gvaqvs ξ da η diskretuli SemTx-
veviTi sidideebi 

 
 

 
 

 
cxadia, am or sidides toli maTematikuri lodi-

nebi aqvT 0== ηξ EE , Tumca am saerTo centris 

irgvliv η sidide ufro gafantulia vidre ξ. 
SemTxveviTi sididis `gafantulobis sididis~ dasaxa-
siaTeblad SemovitanoT dispersiisdispersiisdispersiisdispersiis cneba. 

gansazRvreba 23.3gansazRvreba 23.3gansazRvreba 23.3gansazRvreba 23.3. ξ SemTxveviTi sididis dispersiadispersiadispersiadispersia 

aRiniSneba ξD  simboloTi (pirveli aso inglisuri 

sityvidan Dispersion) da ewodeba ξξ E−  SemTxveviTi 

sididis kvadratis maTematikur lodins 

      2[ ]D E Eξ ξ ξ= − .                (23.2) 

Tu ξ diskretuli tipisaa (23.1) cxriliT mocemuli 
ganawilebiT, maSin  

2( )
1

iD x E Pi
i

ξ ξ
∞

= −∑
=

. 

xolo Tu ξ absoluturad uwyveti tipisaa )(xfξ  

simkvriviT, maSin 

∫
∞

∞−

−= dxxfExD )()( 2

ξξξ . 

maTematikuri lodinis Tvisebebis gamoyenebiT mar-
tivad miiReba rom 

22 )( ξξξ EED −= .                  (23.3) 

moviyvanoT damtkicebis gareSe dispersiis ramode-
nime Tviseba. vTqvaT C da a raime mudmivebia: 

1) Tu C=ξ , maSin 0=ξD ; 

ξ -1 1 

P 1/2 1/2 
 

η -10 10 

P 1/2 1/2 
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2) ξξ DCCD 2)( = ; 

3) ξξ DaD =+ )( ; 

4) Tu ξ da η damoukidebeli SemTxveviTi sidi-
deebia 

        ( )D D Dξ η ξ η+ = + , 

        2 2(   ) ( ) ( )D D D E D E Dξ η ξ η ξ η η ξ= ⋅ + + .   

gansazRvrebagansazRvrebagansazRvrebagansazRvreba    23.4.23.4.23.4.23.4. ξ SemTxveviTi sididis standarstandarstandarstandar----

tuli gadaxratuli gadaxratuli gadaxratuli gadaxra (anda saSualo kvadratuli gadaxrasaSualo kvadratuli gadaxrasaSualo kvadratuli gadaxrasaSualo kvadratuli gadaxra) 

aRiniSneba )(ξσ  simboloTi da ewodeba ariTmetikul 

fesvs misi dispersiidan 

    ( ) Dσ ξ ξ= .                  (23.4) 

magaliTi 23.4magaliTi 23.4magaliTi 23.4magaliTi 23.4    davubrundeT 23.3 magaliTs. martivad 
gamovTvliT, rom 

1
2

1
)01(

2

1
)01( 22 =⋅−+⋅−−=ξD ;     11)( ==ξσ  

100
2

1
)010(

2

1
)010( 22 =⋅−+⋅−−=ηD ;     10100)( ==ησ . 

rogorc vxedavT saSualo kvadratuli gadaxra 

dispersiasTan SedarebiT ufro zomierad axasiaTebs 

SemTxveviTi sididis saSualos irgvliv gafantulo-

bis `xarisxs~. 

SevniSnoT rom dispersias xSirad 2σ -iT aRniSnaven, 

gamomdinare saSualo kvadratuli gadaxris σ aRniSv-
nidan. 

gansazRvreba 23.5.gansazRvreba 23.5.gansazRvreba 23.5.gansazRvreba 23.5. ξ SemTxveviTi sididisagan miRe-

buli standarstandarstandarstandartizirebulitizirebulitizirebulitizirebuli SemTSemTSemTSemTxveviTi sididexveviTi sididexveviTi sididexveviTi sidide ewodeba. 

 

)(

0

ξσ
ξξ

ξ
E−

= , 

SemTxveviT sidides. cxadia 0
0

=ξE  da  1
0

=ξD . 
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SevniSnoT rom SemTxveviTi sididisTvis misi 

lodinis daklebas centrirebacentrirebacentrirebacentrireba ewodeba, SemTxveviTi 

sididis gayofas saSualo kvadratul gadaxraze – 

normirebanormirebanormirebanormireba, xolo orive moqmedebis erTdroulad Cata-

rebas SemTxveviTi sididis standartizirebastandartizirebastandartizirebastandartizireba ewodeba. 

moviyvanoT magaliTze diskretuli SemTxveviTi 

sididis dispersiis gamoTvlis gamartivebuli sqema. 

magaliTi 23magaliTi 23magaliTi 23magaliTi 23.5.5.5.5. cda mdgomareobs kamaTlis erTxel 

gagorebaSi. ξ SemTxveviTi sidide iyos kamaTelze 

mosuli cifri. gamovTvaloT maTematikuri lodini da 

dispersia. 

amoxsnaamoxsnaamoxsnaamoxsna.... cxadia rom TiToeuli cifris mosvlis 

albaTobaa 
6

1
, amitom ξ SeTxveviT sidides eqneba 

Semdegi ganawileba 
 

ξ 1 2 3 4 5 6 

P 1/6 1/6 1/6 1/6 1/6 1/6 
 

dispersiis gamoTvla CavataroT Semdegnairad. 

i xi Pi xiPi 2

i
x  

ii
Px2  

1 1 1/6 1/6 1 1/6 
2 2 1/6 2/6 4 4/6 
3 3 1/6 3/6 9 9/6 
4 4 1/6 4/6 16 16/6 
5 5 1/6 5/6 25 25/6 
6 6 1/6 6/6 36 36/6 
   6

1

7

2
i i

i

E x pξ
=

= =∑  
 6

2 2

1

91

6
i i

i

E x pξ
=

= =∑  

12

35
)( 22 =−= ξξξ EED  
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amocanebiamocanebiamocanebiamocanebi    

1111. cnobilia, rom 2=ξE , 3=ηE . gamoTvaleT ( )ηξ −E ; 

)2( ηξ +E ; )53( −+ηξE . 

2222. cnobilia, rom 3=ξD . gamoTvaleT )12( −ξD ; 

)4( +ξD ; )1( +ξσ ; )2( ξσ . 

3333. ξ da η damoukidebeli SemTxveviTi sidideebia. 
cnobilia, rom 10=ξE , 25=ηE , 4=ξD , 9=ηD . gamo-

TvaleT )(ξηE ; )52( −ξηE ; )( ηξ −D ; )( ηξ +D ; )32( ηξ +D . 

4444. mocemulia ξ diskretuli SemTxveviTi sididis 
ganawilebis cxrili 

 

ξi _2 _1 2 4 

Pi 1/6 1/3 1/6 1/3 

 

gamoTvaleT Eξ, Dξ, σξ. 
5555. mocemulia ξ SemTxveviTi sididis ganawileba 
 

ξi _6 0 1 a 

Pi 1/6 1/6 1/3 1/3 
 

ipoveT a-s mniSvneloba da gamoTvaleT ξD  Tu 1=ξE . 

6666. erTdroulad agoreben or kamaTels. ξ SemTxve-
viTi sidide iyos kamaTlebze mosuli cifrebis jami. 

dawereT ξ-s ganawileba da gamoTvaleT misi maTema-
tikuri lodini da dispersia. 

7777. damoukidebeli ξ da η SemTxveviTi sidideebi 
iReben mxolod nulis da erTis tol mniSvnelobebs  

3,0)1( ==ξP ; 1,0)1( ==ηP . gamoTvaleT 2)( ηξ −E . 

8888. ξ diskretuli SemTxveviTi sidide iRebs mxolod 

or mniSvnelobas x1 da x2. cnobilia, rom 12 xx > ; 

6,0)( 1 == xP ξ ; 4,1=ξE ; 24,0=ξD . ipoveT ξ SemTxveviTi 

sididis ganawileba. 
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pasuxebipasuxebipasuxebipasuxebi    
    

    

1111) _1; 8; 4.    2222) 12; 3; 3 ; 32 .    3333) 250; 495; 13; 13; 97.    4444) 1; 

6; 6 . 5555) 5; 41/3.            
6666)  

 

ξi 2 3 4 5 6 7 8 9 10 11 12 

Pi 1/36 1/18 1/12 1/9 5/36 1/6 5/36 1/9 1/12 1/18 1/36 

 
7; 35/6.    7777) 0,34.    8)8)8)8) 6,0)1( ==ξP ; 4,0)2( ==ξP .        
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$$$$    24.24.24.24.    zogierTizogierTizogierTizogierTi    diskretuli diskretuli diskretuli diskretuli ganawilebaganawilebaganawilebaganawileba    
    

            binomuri ganawilebabinomuri ganawilebabinomuri ganawilebabinomuri ganawileba    ((((binomial distribution)))):::: ξ 
SemTxveviT sidides ewodeba binomuri kanoniTbinomuri kanoniTbinomuri kanoniTbinomuri kanoniT 
ganawilebuliganawilebuliganawilebuliganawilebuli, parametrebiT n da p da Caiwereba 

~ bi( , )n pξ  Tu igi iRebs mniSvnelobebs 0,1,2,…,n 

albaTobebiT ( ) bi( , , )nP k k n p= = knkk
n PPCkP −−== )1()(ξ . 

misi ganawilebis cxrilia 
 

ξ 0 1 ... n 
P  Pn(0) Pn(1) ... Pn(n) 

 

imisaTvis, rom kargad gavigoT binomuri 
ganawilebis arsi ganvixiloT bernulis cdaTa sqema: 
vatarebT n damoukidebel orSedegian cdas. TiToeulSi 
vakvirdebiT erTi da igive A xdomilobas, romlis 
moxdenis albaTobaa p, xolo ar moxdenis ki pq −=1 . 

yovel i-ur cdaSi A xdomilobis moxdenas vuwodoT 
`warmateba~ da aRvniSnoT 1-iT, xolo ar moxdenas ki 
`marcxi~ da aRvniSnoT 0-iT. miviRebT vi  SemTxveviTi 

sidides ),1( ni =  Semdegi ganawilebiT 

 
 

vi 1 0 
pi p q 

 

romelsac bernulisbernulisbernulisbernulis    kanoniTkanoniTkanoniTkanoniT ganawilebuli 
SemTxveviTi sidide ewodeba. 

ganvixiloT jami 
n

vvv +++= ,,21 …ξ . cxadia, rom ξ 
iRebs mniSvnelobebs 0,1,2,…,n. k=ξ  niSnavs rom n cdaSi 

zustad k-jer moxda A xdomiloba, xolo kn − -jer A , 

anu 
n

vvv ,,, 21 …  SemTxveviTi sidideebidan zustad k 

calma miiRo mniSvneloba 1, xolo kn − -calma 
mniSvneloba 0. aseT elementarul xdomilobaTa 

raodenobaa k

n
C , xolo TiToeuli maTganis albaToba 
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(
n

vvv ,,, 21 …  SemTxveviTi sidideebis damoukideblobis 

gamo) knk qp − -s tolia, amitom 
knkk

n
qpCkP −== )(ξ . 

martivad SegviZlia vaCvenoT, rom pEv
i
= , pqDv

i
= , 

xolo 
n

vvv ,,, 21 …  SemTxveviTi sidideebis damoukideb-

lobis gamo 

npE =ξ , npqD =ξ , npq=)(ξσ . 

binomuri SemTxveviTi sididis ganawilebis funqcia 

SegviZlia CavweroT ) ,( pxF
n

 an Bi ( , , )x n p=  saxiT 

0

Bi( , , ) (  ) k k n k

n n

k x

x n p F x p C p q −

≤ <

= = ∑ . 

ualbaTesi ricxviualbaTesi ricxviualbaTesi ricxviualbaTesi ricxvi ewodeba im mniSvnelobas, 
romlis albaTobac maqsimaluria.  binomur ganawilebas 
SeiZleba hqondes erTi an ori. Tu pn )1( +  ar aris 

mTeli ricxvi, maSin ualbaTesi ricxvi erTia 

])1[(* pnk +=  da maSasadame am dros ganawileba 

unimodaluria. Tu pn )1( +  mTeli ricxvia, maSin 

ualbaTesi ricxvi oria pnk )1(* +=  da 1)1(* −+= pnk  

da maSasadame ganawileba bimodaluria. 
rogorc cnobilia n-is zrdasTan erTad binomuri 

ganawileba TandaTan ufro simetriuli xdeba Tavisi 

np saSualos mimarT. nebismieri fiqsirebuli n 

ricxvisaTvis Tu 5,0== qp , binomuri ganawilebis 

mravalgverda simetriulia saSualos mimarT. Tu 

5,0>p  maSin 0<β , ganawilebas marcxena kudi aqvs da 

marcxniv asimetriulia. Tu 5,0<p , maSin 0>β , 

ganawilebas marjvena kudi aqvs da marjvniv asimetriulia. 

24.1 naxazze moyvanilia 20=n  SemTxvevisaTvis 

binomuri ganawilebis mravalgverdebi p-s ramodenime 

mniSvnelobisaTvis. 
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nax. 24nax. 24nax. 24nax. 24.1.1.1.1....    binomuri ganawilebis mravalgverdebi binomuri ganawilebis mravalgverdebi binomuri ganawilebis mravalgverdebi binomuri ganawilebis mravalgverdebi                 

n =20    SemTxvevisaTvis SemTxvevisaTvis SemTxvevisaTvis SemTxvevisaTvis p----s zogierTi s zogierTi s zogierTi s zogierTi     
mniSvnelobisaTvismniSvnelobisaTvismniSvnelobisaTvismniSvnelobisaTvis    

    

magaliTi 24magaliTi 24magaliTi 24magaliTi 24.1.1.1.1. firmam daamzada 200-200 erTnairi 
eleqtruli xelsawyosagan Sedgenili 30 partia. 
TiToeuli   partiis   TviTRirebulebaa   5000  evro.    
realizaciamde xdeba yoveli partiis Semowmeba 
Semdegnairad. irCeven SemTxveviTi principiT 10 
detals partiidan da Tu erTi mainc aRmoCndeba 
arastandartuli, mTel partias abruneben warmoebaSi 
dasaregulireblad, risi Rirebulebac TiToeuli 
partiisaTvis Seadgens 1000 evros. vipovoT mTeli 
produqciis TviTRirebuleba sabolood da misi 
saSualo kvadratuli gadaxra Tu cnobilia rom 
TiToeuli detali standartulia 0,95 albaTobiT da 
is araa damokidebuli sxva detalebis mdgomareobaze.  

amoxsnaamoxsnaamoxsnaamoxsna.... jer vipovoT imis albaToba, rom partias 
Semowmebisas daiwuneben da daabruneben warmoebaSi. 

vamowmebT 10=n  detals. τ iyos arastandartuli 
detalebis raodenoba. ,,warmatebis~, anu detalis 
arastandartulobis albaToba iyos 05,095,01 =−=p . 

cxadia, τ-s aqvs binomuri ganawileba ( ~ bi(10,   0,05))τ . 

A iyos xdomiloba-`partia dawunebulia~.  

4,095,01)1(1)0(1)1()( 1001000

10 ≈−=−−==−=≥= −ppCPPAP ττ . 
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dawunebuli partiebis raodenoba iyos η SemTxve-
viTi sidide. ganvixiloT axali bernulis cdaTa sqema. 
cda iyos produqciis erTi partiis Semowmeba, war-
mateba ki partiis dawuneba. cdaTa ricxvi 30=n , xolo 
warmatebis 4,0)( == APp  albaToba iqneba partiis 

dawunebis albaToba. cxadia ( ~ bi(30,   0,4))η . 

124,030 =⋅== npEη , 

68,2)4,01(4,030 ≈−⋅⋅== npqση . 

mTeli produqciis saboloo TviTRirebuleba iyos 

ξ SemTxveviTi sidide. cxadia ηξ 1000+=C , sadac 

150000500030 =⋅=C  produqciis TviTRirebulebaa Se-
mowmebis proceduramde. 

1620001210001500001000)1000( =⋅+≈+=+= ηηξ ECCEE , 

268068,210001000)1000( =⋅≈=+= σηησσξ C . 

maSasadame, produqciis saboloo TviTRi-
rebulebaa 162000 evro, xolo standartuli gadaxra 
2680 evro. 

 
 
amocanebiamocanebiamocanebiamocanebi    

    

1111. ξ  SemTxveviT sidides aqvs binomuri ganawileba 

parametriT 5=n ; 
2

1
=p . gamoTvaleT albaTobebi 

)2( =ξp ; )2( <ξp . 

2222. albaToba imisa, rom auqcionze gamotanili loti 
gaiyideba aris 0,6-is toli. gamoTvaleT imis alba-
Toba, rom 4 gamotanili lotidan gaiyideba zustad 3 
cali. 

3333. msroleli erTi gasroliT samiznes azianebs 0,8 
albaTobiT. gamoTvaleT imis albaToba, rom msroleli 
sami gasrolidan samiznes verc erTxel ver daazianebs.  
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4444. albaToba imisa, rom savaWro centrSi Sesuli 
myidveli SeiZens 20 larze meti Rirebulebis nivTs 
tolia 0,6-is. gamoTvaleT imis albaToba, rom 10 
myidvelidan 7 SeiZens 20 larze meti Rirebulebis 
nivTs. 

5555. fermeri kreditis misaRebad banks mimarTavs 0,3 
albaTobiT. gamoTvaleT imis albaToba, rom 6 ferme-
ridan banks kreditisTvis mimarTavs: a) mxolod erTi 
maTgani; b) erTi maTgani mainc. 

 
pasuxebipasuxebipasuxebipasuxebi    

1111)  5/16;  3/16.  2222) 0,3456. 3)3)3)3) 0,008.   4444) 377
10 4,06,0 ⋅⋅C .  5555) 

51
6 7,03,0 ⋅⋅C ; 67,01− .  
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$$$$    25.25.25.25.    aaaabsoluturad uwyveti tipis zogierTibsoluturad uwyveti tipis zogierTibsoluturad uwyveti tipis zogierTibsoluturad uwyveti tipis zogierTi    
ganawilebaganawilebaganawilebaganawileba    

    

normaluri ganawilebanormaluri ganawilebanormaluri ganawilebanormaluri ganawileba.... ξ SemTxveviT sidides 
ewodeba normalurad ganawilebulinormalurad ganawilebulinormalurad ganawilebulinormalurad ganawilebuli parametrebiT 

),(
2σσσσa  da Caiwereba ( )2222ξ~N ,σξ~N ,σξ~N ,σξ~N ,σa , Tu misi ganawilebis 

funqciaa  

∫
∞−

−−

=Φ=
x at

a
dtexxF

22

2)(

2, 2

1
)()( σ

σξ
σπ

 

xolo simkvrivea 

( ) 2

2

2
2

)(

, 2

1
)( σ

σξ
π

ϕ
ax

a
e

e
xxf

−
−

== . 

misi ricxviTi maxasiaTeblebia 

aE =ξ ;  2σξ =D . 

ganvixiloT 
σ

ξ
η

a−
=  SemTxveviTi sidide. cxadia 

0====ηE , 1====ηɺD . normalur ganawilebas parametrebiT 

0=a  da 12 =σ  ewodeba standartuli normaluri standartuli normaluri standartuli normaluri standartuli normaluri 
ganawileba. ganawileba. ganawileba. ganawileba. misi simkvrive da ganawilebis funqcia 
aRiniSneba Sesabamisad )(xϕ  da )(xΦ  simboloebiT.  

e. i. 

 

2

 
2

1
( )

2

x

x eφ
π

−
= ,    ∫

∞−

−
=Φ

x t

dtex 2

2

2

1
)(

π
. 

rodesac ξ ganawilebulia normalurad parametrebiT 

a da 2σ  iyeneben Canawers ),(~ 2σξ aN , xolo Tu ξ-s 
aqvs standartuli normaluri ganawileba, maSin 

Caweren ase )1,0(~ Nξ . 

standartuli normaluri ganawilebis funqciisa 

da misi simkvrivis grafikebs aqvT saxe (nax. 25.1). 

standartuli normaluri ganawilebis p rigis 

kvantili aRiniSneba xp-Ti, xolo zeda α kritikuli 
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wertili αz -Ti, αα −−−−==== 1xz . vinaidan 5,0)0( ====Φ , amitom 

05,0 ====x . Tu 5,0<<<<p , maSin 0<<<<p
x , xolo Tu 5,0>p , maSin 

0>px . )(1)( xx ΦΦ −−−−====−−−−  tolobis gamo 

pp
xx −−−−−−−−==== 1 . 

    

nax. 25.1. nax. 25.1. nax. 25.1. nax. 25.1. N(0, 1) ganawilebis simkvrivis (a)(0, 1) ganawilebis simkvrivis (a)(0, 1) ganawilebis simkvrivis (a)(0, 1) ganawilebis simkvrivis (a)    dadadada    
ganawilebis funqciis (b) grafikebiganawilebis funqciis (b) grafikebiganawilebis funqciis (b) grafikebiganawilebis funqciis (b) grafikebi 

 
amitom standartuli normaluri ganawilebis kvanti-
lebis cxrilebi mocemulia mxolod 5,0>>>>p  mniSvne-

lobebisaTvis (ix. danarTi cxr. 2). iqve moyvanilia 

zogierTi αz  zeda α kritikuli wertilebis 

mniSvnelobebi. 

naxazze (nax. 25.2) naCvenebia 5,0>>>>p  wertilis 
p

x  

kvantilis SesaZlo adgilmdebareoba 
 
 
 
 
 
 

 
nax. 25.2.nax. 25.2.nax. 25.2.nax. 25.2.    

cxadia 
p

x  vertikaluri xazis marcxniv )(xϕ -is 

grafiksa da ox RerZs Soris moTavsebuli aris 

ϕ(x) 

O x 
• 

xp = z1 – p 

π2

1
 

ϕ(x) 
Φ(x) 

x O O x 
a)a)a)a)    bbbb))))    

• 
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farTobia p, xolo xp-s marjvniv )(xϕ -sa da ox RerZs 

Soris moTavsebuli aris farTobi ki p−1 . 

magaliTi 25.1magaliTi 25.1magaliTi 25.1magaliTi 25.1. ξ SemTxveviTi sidide ganawilebulia 

)1,0(N  kanoniT. ipoveT: a) 19,0z  b) koordinatTa saTavis 

mimarT simetriuli intervali, romelSic ξ moxvdeba 
0,9 albaTobiT. 

amoxsnaamoxsnaamoxsnaamoxsna. a) cxadia 81,019,0119,0 xxz == −  da )(xΦ  ganawi-

lebis mniSvnelobebis cxrilSi vpoulobT kvantils 

81,0x  anu im wertils, romelSic )(xΦ -is mniSvneloba 

0,81-is tolia 

88,081,019,0 == xz . 

b) unda vipovoT iseTi ],[ aa−  Sualedi romelSic ξ 
moxvdeba 0,9 albaTobiT anu 
            =−Φ−Φ=−∈= )()(],[(9,0 aaaaP ξ  

               1)(2))(1()( −Φ=Φ−−Φ= aaa  

anu 

                       95,0)( =Φ a , 95,0xa = . 

cxrilebSi vpoulobT, rom 65,195,0 =x . 

maSasadame saZiebeli intervali yofila [_1,65 1,65]. 

stiudentis stiudentis stiudentis stiudentis t((((n) ganawileba) ganawileba) ganawileba) ganawileba ganvixiloT ),0(~ 2σξ Ni  
ni ,,2,1,0 …=  damoukidebeli SemTxveviTi sidideebi. 

SemTxveviT sidides  

∑
=

=
n

i
i

n

nT

1

2

0

1
)(

ξ

ξ
                     (25.1) 

aqvs stiudentis ganawileba stiudentis ganawileba stiudentis ganawileba stiudentis ganawileba n    Tavisuflebis xarisxiTTavisuflebis xarisxiTTavisuflebis xarisxiTTavisuflebis xarisxiT 
da Caiwereba )(~)( ntnT .  

saxelmZRvanelos danarTSi mocemulia stiudentis 

t(n) ganawilebis α,n
t  zeda α kritikuli wertilebis 

mniSvnelobebis cxrilebi sxvadasxva n-sTvis. 

αα => })({ ,n
tnTP  (ix. danarTi cxr. 3). Cven α donis 

kvantilebs aRvniSnavT )(ntα -iT, xolo zeda α 
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kritikul wertilebs α,n
t -Ti. αα =≤ )}()({ ntnTP , cxadia 

)(1, ntt
n αα −= . radgan t(n) ganawileba simetriulia 0-is 

mimarT, amitom )()( 1 ntnt αα −−= . 

cnobilia, rom )(n
T  SemTxveviTi sididis simkvrives, 

)(
)(

xf
nT

-s, iseTive forma aqvs rogoric standartuli 

normaluri ganawilebis )(xϕ  simkvrives, isic 

simetriulia koordinatTa saTavis mimarT oRond 

)(xϕ -Tan SedarebiT ufro dabali gluvi wvero aqvs. 

cnobilia, rom 

0)( =nET      







≤<∞

>
−=

20

2,
2)(

n

n
n

n

nDT

  Tu     

  Tu  
. 

magaliTi 25.2magaliTi 25.2magaliTi 25.2magaliTi 25.2. ξ  SemTxveviT sidides aqvs stiudentis 

ganawileba 9=n  Tavisuflebis xarisxiT. vipovoT 

a) )25,3( <ξP , b) nulis mimarT simetriuli is Sualedi, 

romelSic ξ moxvdeba 0,95 albaTobiT. 

amoxsnaamoxsnaamoxsnaamoxsna. a) stiudentis ganawilebis zeda α kritikuli 

wertilebis mniSvnelobebis cxrilebSi 9=n  

striqonis gaswvriv vpoulobT 3,25-s. amovweroT misi 

Sesabamisi svetis Tavze mdgomi α-s mniSvneloba 

005,0=α . is warmoadgens zeda kritikuli donis 

maCvenebels, anu 25,3005,0 ,9 =t . rac niSnavs, rom 

005,0)25,3( =>ξP . 

maSasadame 

995,0005,01)25,3( =−=<ξP . 

b) unda vipovoT iseTi ],[ aa−  Sualedi, rom 

95,0)(]),[( =<<−=−∈ aaPaaP ξξ  

stiudentis ganawilebis simkvrivis 0-is mimarT simet-
riulobis gamo naxazze (nax. 25.3) Cans, rom _a-s 
marcxniv da a-s marjvniv moTavsebuli nawilebis 
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farTobebi tolia. maSasadame TiToeuli maTganis 

farTobi iqneba 025,0
2

95,01
=

−
. es ki niSnavs, rom a 

warmoadgens zeda 0,025 kritikul wertils 9=n  

Tavisuflebis xarisxisaTvis 025,0;9ta = . cxrilebSi 

vipoviT, rom 

262,2025,0;9 =t . 

maSasadame 262,2=a  da e.i. saZiebeli simetriuli 
Sualedi yofila [_2,262  2,262]. 
 

 
 
 
 
 
 

nax. 25.3nax. 25.3nax. 25.3nax. 25.3    
 

rodesac n didia ( 30≥n ) T(n) SemTxveviT sidides 
daaxloebiT aqvs )(xΦ  ganawileba ( ( ) ) ( )P T n x x≤ ≈ Φ , 

amitom SegviZlia visargebloT standartuli 
normaluri ganawilebis cxrilebiT. 

 
amocanebiamocanebiamocanebiamocanebi    

1111. ξ SemTxveviT sidides aqvs standartuli norma-
luri ganawileba. gamoTvaleT )5,0( <ξP  da )4,0( <ξP  

albaTobebi. 

2222. ξ SemTxveviTi sidide warmoadgens Rumelis 
saventilacio gamwovSi naleqis wonas. davuSvaT, rom is 
ganawilebulia standartuli normaluri kanoniT da 
gamoTvaleT albaTobebi )1( <ξP  da )4,1( >ξP . 

3333. ipoveT nulis mimarT simetriuli intervali, 
romelSic standartuli ganawilebis mqone SemTxveviTi 
sidide moxvdeba a) 0,8; b) 0,5 albaTobiT. 

O x a _a 
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4444. ipoveT standartuli normaluri ganawilebis 
zeda 0,3 kritikuli wertilis mniSvneloba. 

5555. ξ SemTxveviT sidides aqvs stiudentis ganawileba 
10 Tavisuflebis xarisxiT. ipoveT )228,2( <ξP  da 

)581,3( >ξP  albaTobebi. 

6666. ξ SemTxveviT sidides aqvs stiudentis ganawileba 
7 Tavisuflebis xarisxiT. risi tolia zeda 0,05 
kritikuli wertilis mniSvneloba? 

7777. ξ SemTxveviT sidides aqvs stiudentis ganawileba 
20 Tavisuflebis xarisxiT. ipoveT nulis mimarT 
simetriuli Sualedi, romelSic is moxvdeba: a) 0,9 
albaTobiT; b) 0,98 albaTobiT. 
    

pasuxebipasuxebipasuxebipasuxebi    

    
1111) 0,691; 0,655. 2222) 0,841; 0,081. 3333) (_1,28, 1,28); (_0,68, 0,68). 

4444) 0,53. 5555) 0,975; 0,0025. 6666) 1,895. 7777) (_1,725, 1,725);      
(_2,528,  2,528).  
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$ 26. SemTxveviT sidideTa jame$ 26. SemTxveviT sidideTa jame$ 26. SemTxveviT sidideTa jame$ 26. SemTxveviT sidideTa jamebis krebadobis bis krebadobis bis krebadobis bis krebadobis 
sakiTxebi. did ricxvTa kanonisakiTxebi. did ricxvTa kanonisakiTxebi. did ricxvTa kanonisakiTxebi. did ricxvTa kanoni    

    

albaTobis TeoriaSi xSirad ganixileba SemTxveviT 
sidideTa jamebi da saWiroa maTi ganawilebis 
dadgena, rodesac SesakrebTa raodenoba usasrulod 
izrdeba.  

albaTobis Teoriis erT-erTi SemecnebiTi Rirebu-
leba imiTaa ganpirobebuli, rom erTi da igive 
movlenis mravaljer ganmeorebisas Tavs iCens is 
ZiriTadi kanonzomiereba, romelic axasiaTebs am 
movlenas. miuxedavad imisa, rom mravali SemTxveviTi 
faqtorebi sxvadasxva zegavlenas axdenen ama Tu im 
eqsperimentis Sedegze, mainc eqsperimentis mravaljer 
Catarebisas sxvadasxva qaoturi `zemoqmedebebi~ ase 
vTqvaT erTmaneTs `aqroben~ da rCeba is ZiriTadi, 
romelic am Sedegs axasiaTebs. 

kursis dasawyisSi Cven aRvniSneT, rom liTonis 
fulis agdebisas gerbis mosvlis fardobiTi sixSire 

garkveuli azriT mdgradobas iCens da axlosaa 
2

1
-Tan. 

analogiurad, Tu kamaTels vagorebT da 10 
gagorebaSi ricxvi 5 movida 4-jer es yuradRebis 
miRma SeiZleba dagvrCes, magram Tu 1000-jer 
gagorebisas ricxvi 5 movida 400-jer es ukve aRaraa 
SemTxveviTi. TiToeuli Cvengani gaakeTebs daskvnas am 
kamaTlis arasimetriulobis Sesaxeb, vinaidan 
simetriulobis SemTxvevaSi ricxvi 5 unda mosuliyo 

daaxloebiT 166
6

1000
≈ -jer. dasaSvebia am ricxvidan 

gadaxrebi, magram ara imdenad didi, rom am raodenoba 
cdebisaTvis man 400-s miaRwios. 

ase, rom erTi da igive movlenis didi raodenobiT 
moxdenisas Cven garkveul kanonzomierebebs vadgenT. 
rac Taviseburad did ricxvTa (anu Catarebuli 
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cdebis did raodenobasTan, an movlenis bevrjer 
moaxdenasTan) efeqtTan SeiZleba asocirdes. 

did ricxvTa kanoni pirvelad bernulim Camoayaliba. 

ganvixiloT bernulis cdaTa mimdevroba warmatebis p 

albaTobiT. 
n

v  iyos n-jer Catarebul cdaSi warmatebaTa 

raodenoba.  

moviyvanoT did ricxvTa kanoni bernulis formiT. 

TeoremaTeoremaTeoremaTeorema.... did ricxvTa kanonidid ricxvTa kanonidid ricxvTa kanonidid ricxvTa kanoni    ((((bernulibernulibernulibernulis)s)s)s). ∀ε > 0 

ricxvisaTvis 

0→








≥− εp
n

v
P n ,  ∞→n . 

es Teorema amtkicebs, rom eqsperimentis didi 
raodenobiT Catarebis dros fardobiTi sixSire 
uaxlovdeba warmatebis p albaTobas anu fardobiTi 
sixSire Teoriuli ucnobi p albaTobis Sefasebad 
gamogvadgeba didi n-is dros. 
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IIIIIIIIIIII    TaviTaviTaviTavi    

    

statistikuri daskvnebis Teoriastatistikuri daskvnebis Teoriastatistikuri daskvnebis Teoriastatistikuri daskvnebis Teoria    

 

 I TavSi ukve aRvniSneT, rom maTematikuri 
statistikis meTodebiT xdeba sxvadasxva procesebze 
da movlenebze dakvirvebebis (an eqsperimentebis) 
Sedegad miRebuli monacemebis damuSaveba da am 
movlenis Sesaxeb daskvnebis gakeTeba. es daskvnebi 
SeiZleba iyos magaliTad saSualo mniSvnelobis 
Sesaxeb, ganawilebis an misi parametrebis Sesaxeb da 
a.S. daskvnebi exeba am movlenis maxasiaTebels 
zogadad da ara erT konkretul Sedegs. 

Cven Semotanili gvaqvs ($3) populaciisa da 
SerCevis cnebebi. SerCevis monacemebis safuZvelze 
vRebulobT daskvnebs, romlebic Semdeg vrceldeba 
mTels populaciaze (anu generalur erTobliobaze). 
Tu magaliTad daskvna gakeTda populaciis erTeulis 
saSualo wonaze (SemdgomSi aseT daskvnebs Sefasebebs 
davarqmevT), es ar niSnavs, rom SemTxveviTi SerCevis 
erT-erTi monacemi rom aviRoT igi am wonis iqneba. 
(Cveni miRebuli daskvna xom sazogadod mTel popula-
cias exeba). Tumca Tu didi moculobis SerCevas 
CavatarebT, Turme miRebuli monacemebis ariTmeti-
kuli saSualo anu SerCeviTi saSualo Cveni daskvnis 
SedegTan axlos iqneba (did ricxvTan kanonis Tanaxmad). 

ganvixiloT magaliTi.magaliTi.magaliTi.magaliTi. saWiroa gavakeToT daskvna 
saqarTveloSi gavrcelebuli mglebis wonis Sesaxeb. 
populaciis elementaruli erTeulebi am SemTxvevaSi 
arian mglebi, xolo populacia iqneba saqarTveloSi 
arsebuli yvela mgelis wonebis simravle. populaciis 
elementaruli erTeulis (anu, zogadad, mgelis) wona 
aRvniSnoT X-iT. cxadia, X sidides raRac saSualoc 
gaaCnia, dispersiac da sazogadod, rom vTqvaT is 
gamosakvlevi SemTxveviTi sididea. davuSvaT mkvle-
varma gadawyvita SeimuSaos meTodi, romliTac 
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SerCevis miRebis Semdeg SeZlebs wonebis populaciis 
saSualos dadgenas da am saSualos ganazogadebs 
mTel populaciaze. vTqvaT igi fiqrobs 10=n  mocu-
lobis SerCevis Catarebas. e.i. saWiroa mopovebul 

iqnes 10 cali mglis wonis monacemi. 1X  iyos pirvelad 

mopovebuli mglis wonis sidide, 2X  meored mopoveb-

ulis da a.S. 10X  meaTed mopovebulis. sanam SerCeva 

Cagvitarebia 1021 ,,, XXX …  SemTxveviTi sidideebia, 

romlebic damoukideblebia (maTi SemTxveviTi SerCevis 
gamo) da TiToeuls aqvs iseTive ganawileba rogoric 
X-s (populaciis zogad erTeuls). SeiZleba mkvlevar 
statistikoss jer SerCevis monacemebi arc hqondes da 
maT gareSe winaswar SeimuSaos gegma, romlis mixed-
viTac is moaxdens mis winaSe dasmuli amocanis 
gadaWras. am dros saWiro formulebSi is ricxviTi 

monacemebis nacvlad iyenebs 1021 ,,, XXX …  SemTxveviT 

sidideebs. 
davuSvaT, mkvlevari fiqrobs rom maTi saSualo 

wona 

10

1021

10

XXX
X

+++
=

⋯
.                (∗1) 

CaTvalos mglebis wonebis populaciis saSualo 

mniSvnelobad. sanam, SerCeva Catardeba ),,,( 1021 XXX …  

SemTxveviTi veqtoria. rogorc ki am aTive monacems 

moipoveben miiReben ),,,( 1021 xxx …  ricxviT aTeuls, 

romelsac ewodeba ),,,( 1021 XXX …  veqtoris realizacia 

anu konkretuli mniSvneloba. xdeba maTi Casma (*1) 

formulaSi da miiReba 10x  konkretuli ricxvi, romel-

sac mkvlevari miiCnevs wonebis populaciis saSualo 

mniSvnelobad. Tu sxva dros kidev Catardeba 10=n  

moculobis SerCeva, miiReben ),,,( 1021 xxx ′′′ …  axal 

realizacias, romelic, sazogadod rom vTqvaT, gansx-
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vavebuli iqneba Zvelisagan. saSualo wonis Sesaxeb 

daskvna miiReba maTi CasmiT (∗1) formulaSi 

10

1021

10

xxx
x

′++′+′
=′

⋯
. 

axla Cven ukve naTlad vxedavT gansxvavebas 

),,,( 1021 xxx …  praqtikulad mopovebul monacemebsa da 

),,,( 1021 XXX …  SemTxveviT veqtors Soris. cxadia 

pirveli aris am ukanasknelis realizacia@anu misi 
mniSvneloba mocemuli `SerCevis momentSi~. 

rogorc magaliTze vnaxeT populacias garkveuli 
ganawileba gaaCnia. amitom Tu es ganawileba aqvs X 
SemTxveviT sidides, maSin Caweren rom populacias 

aqvs )(XL  ganawileba da n moculobis 
n

XXX ,,, 21 …  

SerCeva SeiZleba ganvixiloT rogorc )(XL  kanoniT 

ganawilebuli SemTxveviTi sidideebis sasruli mim-

devroba. Cven gvinda rom es 
n

XXX ,,, 21 …  SemTxveviTi 

sidideebi iyos damoukideblebi (rac arsebiT rols 
TamaSobs statistikur kvlevebSi). Tu populacia 

usasrulia SerCevis SemTxveviTobis gamo 
n

XXX ,,, 21 …  

sidideebi iqnebian damoukideblebi. sasruli 
populaciis SemTxvevaSi Tu SerCeva xdeba Ddabrunebis 
gareSe, SerCevis TanabarSesaZleblobis gamo vRebu-
lobT damokidebul SemTxveviT sidideebs, amitom 
damoukidebuli SemTxveviTi sidideebis misaRebad 
sasruli populaciis SemTxvevaSi saWiroa SerCeva 
vawarmooT dabrunebiT. Tumca sasruli populaciis 
SemTxvevaSic ki SemTxveviTi SerCevis elementebi 
damoukideblebi iqneba imisda miuxedavad Tu rogor 
vawarmoebT SerCevas, dabrunebiT Tu daubruneblad, 
Tu SerCevis n moculoba Zalian mcirea populaciis N 

moculobasTan SedarebiT. ( 05,0<
N

n
 ix. [1]). 

maSasadame, rodesac SerCevas vatarebT vigulisx-

moT, rom SerCevis 
n

XXX ,,, 21 …  elementebi arian 
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damoukidebeli da erTnairi )(XL  kanoniT ganawile-

buli SemTxveviTi sidideebi. 
maTematikuri statistikis ZiriTadi amocanaa popu-

laciis zogadi maxasiaTeblebis Sesafaseblad sxvada-
sxva meTodebis SemuSaveba, statistikuri hipoTezebis 
Semowmeba ama Tu im maxasiaTeblis an mTlianad 
ganawilebis Sesaxeb, sxvadasxva maxasiaTeblebs Soris 
kavSiris gamovlena, eqsperimentis mimdinareobis 
dagegmva da a.S.  

SevniSnoT, rom amocanebi romlebic statistikis 
winaSe dgas iyofa or jgufad. parametruli da 
araparametruli amocanebi. Tu cnobilia populaciis 

)(XL ganawilebis kanoni da misi ucnobi parametris 

cvlilebis raime are, maSin amocana SeiZleba miva-
kuTnoT parametruli tipis amocanaTa klass, xolo 
Tu ucnobia )(XL  ganawilebis saxe, rom aRaraferi 

vTqvaT misi parametris SesaZlo mniSvnelobebis 
simravlis Sesaxeb, maSin araparametrul amocanaTa 
klass. 
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$ 27. Sefaseb$ 27. Sefaseb$ 27. Sefaseb$ 27. SefasebaTa Teoriis elementebi.aTa Teoriis elementebi.aTa Teoriis elementebi.aTa Teoriis elementebi.    
wertilovani Sefasebebiwertilovani Sefasebebiwertilovani Sefasebebiwertilovani Sefasebebi    

    
praqtikuli amocanebis gadaWrisas xSirad saWiro 

xdeba )(XL  ganawilebis populaciidan miRebuli 

n
XXX ,,, 21 …  SerCevis saSualebiT gavakeToT daskvna 

ganawilebis raime ucnobi θ parametris Sesaxeb. anu 

`SevafasoT~ θ parametri. davuSvaT cnobilia Θ  

simravle, romelSic unda veZeboT θ parametri. 
gansazRvreba 27.1.gansazRvreba 27.1.gansazRvreba 27.1.gansazRvreba 27.1. 

n
XXX ,,, 21 …  SerCevis nebismier 

),,,( 21 nnn
XXXTT …=  funqcias ewodeba statistika.statistika.statistika.statistika. 

radgan 
n

T  SemTxveviTi sidideebis funqciaa, amitom 

Tavadac SemTxveviT sidides warmoadgens, rodesac 
SerCeva ukve Catarebulia da miRebuli gvaqvs 

n
XXX ,,, 21 …  SemTxveviTi sidideebis ),,,( 21 n

xxx …  reali-

zacia, maSin 
n

T  Rebulobs ),,,( 21 nnn
xxxTT …=  ricxviT 

mniSvnelobas. 

gansazRvreba 27.2.gansazRvreba 27.2.gansazRvreba 27.2.gansazRvreba 27.2. nebismier 
n

T  statistikas mniSvne-

lobebiT Θ -Si ewodeba θ parametris SefasebaSefasebaSefasebaSefaseba da 

xSirad aRiniSneba 
n

θ̂  simboloTi. ),,,(ˆˆ
21 nnn

xxx …θθ = . 

Sefasebas uwodeben wertilovanswertilovanswertilovanswertilovans,,,, Tu igi erT 
mniSvnelobas Rebulobs. 

magaliTi 27.1.magaliTi 27.1.magaliTi 27.1.magaliTi 27.1. kalaTburTis gundis mwvrTneli 

akvirdeba axal moTamaSes, raTa daadginos misi 

Sedegiani srolebis procentuli maCvenebeli. sam 

dReSi mas daugrovda monacemebi. 

 
dReebi I II III 

srolebi 30 40 28 
Sedegiani srolebi 20 30 22 

 
SevafasoT burTis kalaTSi tyorcnis sizuste, anu 
zusti srolis albaToba. 
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amoxsna.amoxsna.amoxsna.amoxsna. populacia (kalaTburTelis yvela SesaZlo 
srolebis simravle) cxadia, warmosaxviTia da didi 
moculobisaa. TiToeuli srolis Sedegi iyos X 
SemTxveviTi sidide, romelic iRebs mniSvnelobas 1 
Tu burTi kalaTSi moTavsda da 0 Tu ar moTavsda. 
Tu zusti srolis albaTobaa p maSin X-s aqvs 
bernulis ganawileba p parametriT. ~ bi(1, )X P , cxadia 

es aris populaciis ganawileba ( ) bi(1, )X P∈L . mwvrTne-

lis  mizania Seafasos P albaToba. 
rogorc CvenTvis cnobilia ($ 24) pEX = ; pqXD =)( . 

Sefasebad gamoviyenoT statistika ∑
=

==
n

i
inn

X
n

XT
1

1
.  

pirvel dRes Catarebuli 30=n  moculobis SerCe-

visaTvis 1 30
20 2

ˆ
30 3

p x= = = . 

meore dRes Catarebuli 40=n  moculobis SerCevi-

saTvis  2 40
3

ˆ
4

p x= = . 

mesame dRes _ 3 28
22 11

ˆ
28 14

p x= = = . 

sabolood mwrTvneli moTamaSis srolebis Sede-

gianobas Seafasebs 1p̂ , 2p̂  da 3p̂  ricxvebis saSualo 

ariTmetikuliT 

7341,0)ˆˆˆ(
3

1
ˆ

3214 =++= pppp . 

mas SeeZlo yvela ganxorcielebuli 98 srolisa-
Tvis gamoeTvala fardobiTi sixSire. 

7347,0
98

72
ˆ

5 ==p . 

maSasadame, miRebulia srolis sizustis ori Sefa-

seba 4p̂  da p̂ , romlebic umniSvnelod gansxvavdebian 

erTmaneTisagan. nebismieri maTganis mixedviT mwvrTne-
li Tvlis, rom am kalaTburTelis srolaTa 73% 
Sedegiania. 
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yvela statistika karg Sedegs ver mogvcems. zogi-
erTi maTganis saSualebiT miRebuli Sedegebi realur 
suraTs aSkarad ver asaxavs. moviyvanoT magaliTi. 

magaliTi magaliTi magaliTi magaliTi 22227777.2.2.2.2.... xorcis mwarmoebelma kompaniam 
gadawyvita Seeswavla qalaqis erT-erT supermarketSi 
saqonlis xorcze moTxovna. firmam sabuRaltro 
angariSebidan amowera monacemebi am obieqtze 
saqonlis xorcis yoveldRiuri gayidvebis Sesaxeb. 
(ix. cxr. 27.1) (gavixsenoT, rom ase mopovebul 
monacemebs $ 1-Si meoradi monacemebi vuwodeT). 

 
i 1 2 3 4 5 6 7 8 9 10 
xi 35 34 28 22 42 26 34 25 37 34 
i 11 12 13 14 15 16 17 18 19 20 
xi  38 41 42 30 32 27 26 40 42 36 

 
                          cxr.27.1cxr.27.1cxr.27.1cxr.27.1    

    rogor SevafasoT saSualo dRiuri moTxovna 
saqonlis xorcze am maRaziaSi? 

amoxsna.amoxsna.amoxsna.amoxsna. cxadia populacias warmoadgens yoveldRe 
saqonlis xorcze moTxovnaTa raodenoba. Cven ki 
gvaqvs gayiduli xorcis wonebi. bunebrivia moTxovna 
da gayiduli raodenoba erTmaneTs SeiZleba ar 
emTxveodes, im mizeziT, rom SeiZleba gasayidi xorci 
damTavrdes da im dRes zogierTma myidvelma ver 
SeZlos misi yidva. magram Cven CavTvaloT, rom aseTi 
ram ar xdeboda da yoveldRe darCenil xorcs 
inaxavdnen meore dRisaTvis. maSasadame, gvaqvs 20=n  

moculobis SerCeva e.i. gvaqvs 2021 ,,, XXX …  damoukide-

beli erTnairad ganawilebuli SemTxveviTi sidide, 
romelTagan TiToeuli warmoadgens dRis ganmavlobaSi 
gayiduli xorcis wonas. ganvixiloT statistika 

20

2021

20
20

,,,
X

XXX
T ==

…
. 

rogorc $10-Si vaCveneT SerCeviTi saSualo X  
SeiZleba miviCnioT gayiduli xorcis dRiuri wonis 
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sididis (da maSasadame moTxovnis) saSualod. 

mocemuli 2021 ,,, xxx …  realizaciisaTvis gamoTvliT 

vRebulobT 

∑
=

==
20

1

55,33
20

1

i
i

xx . 

gamovTvaloT SerCeviTi dispersiac  

            
20

2 2

1

1
( ) 38,0475

20
i

i

S x x

=

= − =∑ , 

.17,6=S  
maSasadame, SegviZlia CavTvaloT, rom saqonlis 

xorcze am raionSi dRiuri moTxovnaa saSualod 33,55 
kg, xolo standartuli gadaxra 6,17kg. SefasebisaTvis 
rom gamogvayenebina statistikebi  

20

2

20

2

2

2

1

20

XXX
T

+++
=′

⋯
;  

2

2

20

2

2

2

1

20
20

XXX
T

+++
=′′

⋯
 

an           
2

20194321

20
20

XXXXXX
T

+++
=′′′

⋯
   

miviRebdiT Sefasebebs:  

65,116320 =′T ;  18,5820 =′′T ;  1,2820 =′′′T  

romelTagan arc erTi ar gvaZlevs zust warmodgenas 
am supermarketiT mosargeble mosaxleobis saqonlis 
xorcis moTxovnaze. 

axla SevecdebiT moviyvanoT pirobebi, romlebsac 
unda akmayofilebdes statistika, rom is `karg~ (Tu 
ra azriT `karg~ am sakiTxs qvemoT SevexebiT) Sefasebad 
miviCnioT. 

gansazRvreba gansazRvreba gansazRvreba gansazRvreba 22227777.3.3.3.3.... ),,,()( 21 nnn
XXXTXT …= Sefasebas 

ewodeba CaunacvlebeliCaunacvlebeliCaunacvlebeliCaunacvlebeli, Tu Θ∈∀θ  parametrisaTvis 

θθ =)(XTE
n

.                  (27.1) 

vinaidan 
i

X , ni ,1=  SemTxveviTi sidideebs aqvT )(XL  

ganawileba (romlis ucnob θ parametrsac afasebs 
n

T  

statistika), amitom maTematikuri lodini gamoiTvleba 

)(XL  ganawilebis saSualebiT. Tu ucnobi θ 
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parametris mniSvnelobad aviRebT raime θ0 ricxvs, 

maSin )(
0

XTE
nθ  sididem unda miiRos θ0 mniSvneloba. 

Tu 27.1 toloba ar sruldeba, maSin aseTi )(XT
n

 

SefasebisaTvis ganisazRvreba 

θθ θ −= )()( XTEb
nn

 

sidide, rolmesac CanacvlebasCanacvlebasCanacvlebasCanacvlebas uwodeben. 

vTqvaT, gvaqvs n moculobis 
n

XXX ,,, 21 …  SerCeva µ 

saSualosa da 2σ  dispersiis mqone raime 

populaciidan. ganvixiloT  ori statistika: 
n

X  

SerCeviTi saSualo da 2

n
S  SerCeviTi dispersia 

∑
=

=
n

i
in

X
n

X
1

1
;  ∑

=

−=
n

i

in XX
n

S
1

22 )(
1

. 

rodesac populaciis saSualo 1θ  ucnobia, mis 

Sefasebad miviRoT 
n

X . rodesac 2

2θ  dispersia ucnobia 

mis Sefasebad, Tu saSualoc ucnobia, ganvixiloT 2

n
S  

SerCeviTi dispersia, an SesworebuliSesworebuliSesworebuliSesworebuli SerCeviTi SerCeviTi SerCeviTi SerCeviTi 
dispersiadispersiadispersiadispersia  

2 2

1

1
( )

1

n

n
i

S x Xi
n =

′ = −∑
−

, 

xolo Tu saSualo cnobilia ganvixiloT statistika 

∑
=

−=
n

i
in

X
n

S
1

22 )(
1

µ . 

    
amocanebiamocanebiamocanebiamocanebi    

1111. sacdel gafrenebze moxda Boeing 707-300 TviT-
mfrinavis mier 1 saaTis frenaze daxarjuli sawvavis 
raodenobis (litrebSi) gamoTvla. moyvanili monaceme-
bis saSualebiT SeafaseT am markis TviTmfrinavis 
mier 1 saaTis frenaze daxarjuli sawvavis saSualo 
raodenoba da dispersia. 

4373; 4620; 4437; 4563; 4554; 4610; 4512; 4427; 4360; 4545. 
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2222. biologebma gamoikvlies CrdiloeT amerikaSi 
gavrcelebuli Sevardenis erT-erTi jiSis (A. coopori) 
20 zrdasruli erTeuli. maTi wonebis monacemebiT 
(wona gramebSi) SeafaseT Sevardnebis am populaciis 
saSualo wona da dispersia (miTiTeba: dispersia 
SeafaseT Sesworebuli SerCeviTi dispersiiT).        

    

575; 542; 537; 589; 556; 549; 571; 582; 558; 564 
537; 580; 561; 563; 548; 552; 572; 564; 542; 548 

            3333. teqnikuri momsaxurebis gavlis Semdeg Semowmda 
10 cali rusuli warmoebis МИГ-21-93-is wona aRWurvi-
lobis gareSe. miRebuli monacemebiT (kg-ebSi). SeafaseT 
am markis TviTmfrinavis saSualo wona (aRWurvilobis 
gareSe) da dispersia 

5227   5158    5375   5432 5512 
5425   5248    5320   5425 5335 
4444. oqros sabiTumo yidvis fasi (1 troianuli 

uncia)* 2013 wlis 1 dekembridan 10 dekemberis dReebSi 
niu-iorkis Zvirfasi liTonebis birJis monacemebiT 
(,,NYSE”-,,New York Stock Exchange"), romelic amTavrebs 
msoflioSi dRis ganmavlobaSi mimdinare vaWrobas, 
Seadgenda Semdeg sidideebs (dolarebSi). 

 
1261,42 1261,53 1261,48  1261,57 1261,63 1261,60 
1261,52 1261,58 1261,81 1261,67 1261,72 1261,64 

 
SeafaseT am dReebSi oqros fasis saSualo 

mniSvneloba da dispersia (Sesworebuli SerCeviTi 
dispersiiT). 

5555. mocemulia 25=n  moculobis SerCeva gamoTvaleT 
SerCeviTi saSualo da SerCeviTi dispersia 

 
xi 5 7 10 11 13 17 
ni 4 8 4 2 1 6 

 

                                                 
* 1 troianuli uncia = 31,1034768 grams. 
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6666. 10 dRis ganmavlobaSi supermarketSi gayiduli 
sigaretis raodenobebia (kolofebiT) 45; 38; 40; 43; 45; 
42; 50; 51; 48; 45. SeafaseT dReSi gayiduli kolofebis 
saSualo raodenoba da SerCeviTi dispersiis 
saSualebiT SeafaseT gayiduli kolofebis raodenobis 
dispersia. 

7777. fermers aqvs    16 wlis ganmavlobaSi miwis 1 m2    
farTobze miRebuli lobios mosavlis raodenobebis 
monacemebi (kg-Si). SeafaseT lobios saSualo 
mosavlia-noba da misi dispersia 

 
0,4; 0,45; 0,5; 0,35; 0,42; 0,45; 0,41; 0,38; 
0,42; 0,39; 0,38; 0,34; 0,39; 0,41; 0,42; 0,4. 

 

 
pasuxebipasuxebipasuxebipasuxebi    
    

1111)  4500,1;  8058,09;   2222) 559,5; 234,263.   3333) 5345,7;  10818.  
4444) 1261,5975; 0,011. 5555) 10,12; 19,0656. 6666) 44,7; 15,61, 7777) 0,4069; 
0,0019. 
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$ 28. intervaluri Sefasebebi. ndobis $ 28. intervaluri Sefasebebi. ndobis $ 28. intervaluri Sefasebebi. ndobis $ 28. intervaluri Sefasebebi. ndobis     
intervaliintervaliintervaliintervali    

    

Cven gavecaniT ),,,( 21 n
XXXX …=  SerCevis saSualebiT 

ucnobi θ parametrs 0θ  WeSmariti mniSvnelobis 
n

θ̂  

`kargi~ Sefasebis agebis meTodebs. rodesac SerCevis 

n moculoba sakmaod didia, maSin 
n

θ̂  Sefaseba `Zalian 

axlosaa~ parametris 0θ  mniSvnelobasTan. magram TviT 

es faqtic ki ar niSnavs imas, rom SerCevis fiq-

sirebuli ),,,( 21 n
xxx …  realizaciisaTvis gamoTvlili 

),,,(ˆ
21 nn

xxx …θ  mniSvneloba SerCevis didi n moculobis 

drosac ki daakmayofilebs εθθ <− |),,,(ˆ| 021 nn
xxx …  

utolobas. 

bunebrivia ufro mosaxerxebelia iseTi )ˆ,ˆ( 21 θθ  

intervalis ageba, romelic didi albaTobiT mogvcems 
imis Tqmis saSualebas, rom parametris Sesafasebeli 

0θ  mniSvneloba moTavsebulia am intervalSi. faqtob-

rivad veZebT iseT or )()( XTXT ′′<′  statistikas, rom 

),(( XT ′  ))(XT ′′  SemTxveviTi intervali, raRac γ alba-

TobiT faravdes Sesafasebeli parametris 0θ  mniSvne-

lobas 

γθ =′′<<′ ))()(( 0 XTXTP . 

X SerCevis ),,,( 21 n
xxx …  realizaciisaTvis gveqneba 

fiqsirebuli )ˆ,ˆ( 21 θθ  intervali, sadac 

),,,(ˆ
211 n

xxxT …′=θ ,  ),,,(ˆ
212 n

xxxT …′′=θ . 

Cveni survilia, rom )ˆ,ˆ( 21 θθ  intervali iyos rac 

SeiZleba mcire sigrZis, xolo γ albaToba rac 
SeiZleba didi. vinaidan es ori faqti erTmaneTTan 
ukukavSirSia, amitom viqceviT Semdegnairad. winaswar 

vafiqsirebT γ albaTobas, rac SeiZleba axlos 1-Tan. 

Semdeg veZebT iseTi umciresi sigrZis ))( ),(( XTXT
nn
′′′  
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intervals romlisTvisac yoveli θ-saTvis ( )θ ∈Θ  

Sesrulebulia piroba 

γθ ρθ ≥′′<<′ ))()(( XTXTP
nn

.             (28.1) 

es niSnavs, rom Tu Cven am intervals gamoviyenebT 

0θ  parametris Sefasebad n SemTxvevaSi, saSualod 

aranakleb n⋅γ -jer Cveni daskvna iqneba WeSmariti. 

gansazRvreba 28.1.gansazRvreba 28.1.gansazRvreba 28.1.gansazRvreba 28.1. ))(  ),(( XTXT
nn
′′′  SemTxveviT intervals 

ewodeba θ parametris γγγγ    saimedobis ndobis intervalisaimedobis ndobis intervalisaimedobis ndobis intervalisaimedobis ndobis intervali 

(an γ ndobis intervali), Tu igi aranakleb γ 
albaTobiT faravs Sesafasebeli θ parametris 
WeSmarit mniSvnelobas. e.i. sruldeba piroba 

γθθ ≥′′<<′ ))()(( XTXTP
nn

,   Θ∈∀θ  

γ ricxvs uwodeben ndobis albaTobasndobis albaTobasndobis albaTobasndobis albaTobas. 
ndobis albaTobas xSirad warmoadgenen 1γ α= −  

saxiT. mocemuli ndobis intervaliT ucnobi 
parametris Sefasebis sizustes. sizustes uwodeben 

ndobis intervalis sigrZis naxevars, anu 
2

)()( XTXT
nn
′−′′

 

sidides.  
SeniSvnaSeniSvnaSeniSvnaSeniSvna: αγ −=1  tolobis gamo bunebrivia, rom γ  

saimedobis ndobis intervals xSirad 1 _1 _1 _1 _    αααα saimedobissaimedobissaimedobissaimedobis 
an (1 ) 100%α− ⋅ -ian ndobis intervals uwodeben. 
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$ 29.$ 29.$ 29.$ 29.    ndobis intervalis ageba normaluradndobis intervalis ageba normaluradndobis intervalis ageba normaluradndobis intervalis ageba normalurad    
ganawilebuli populaciis ucnobi ganawilebuli populaciis ucnobi ganawilebuli populaciis ucnobi ganawilebuli populaciis ucnobi     

saSualosaSualosaSualosaSualosaTvissaTvissaTvissaTvis    
 

SevTanxmdeT da qvemoT yvelgan vigulisxmoT, rom 
generaluri erTobliobidan miRebuli gvaqvs n  mocu-

lobis SerCeva da rodesac 
n

X  SerCeviT saSualos, 2

n
S  

da 2

n
S ′  SerCeviT dispersiebs, 

n
Z  da 

n
T  statistikebs 

gamoviyenebT indeqsi n gamovtovoT Canaweris 
simartivisaTvis. 

jer ganvixiloT ),( 2σθN  modeli, rodesac popupopupopupopu----

laciis laciis laciis laciis 2σ     dispersia cnobiliadispersia cnobiliadispersia cnobiliadispersia cnobilia. α−1  saimedobis 

ndobis intervali θ ucnobi saSualosaTvis aris 
intervali 

1 2 1 2,     X x X x
n n

α α
σ σ

− −
 

− + 
 

.           (29.1) 

221 αα zx =−  da misi povna SesaZlebelia danarTis 

cxrilebSi (cxr. 2). 
magaliTi 29.1magaliTi 29.1magaliTi 29.1magaliTi 29.1 cnobilia, rom erT-erTi sasursaTo 

maRaziis dRiuri mogeba normalurad ganawilebuli 
SemTxveviTi sididea 20 laris toli standartuli 
gadaxriT. menejers surs rom Seafasos saSualo 
dRiuri mogeba. man moaxdina dakvirveba 16 dRis 
ganmavlobaSi da miiRo SerCeva. 
    215; 185; 210; 220; 196; 198; 202; 182; 188; 194; 221; 207;   
    191; 195; 197; 203. 

avagoT ndobis intervali saSualo dRiuri moge-

bisaTvis 0,99 saimedobis albaTobiT. 

amoxsna.amoxsna.amoxsna.amoxsna. 16=n , 20=σ  gamovTvaloT SerCeviTi 

saSualo ,25,200=x  ,99,01 =−α  amitom ;57,2005,02 == zzα  

;5=
n

σ
 .85,12557,22 =⋅=

n
z

σ
α  
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SevitanoT es mniSvnelobebi (29.1) intervalSi. 
miviRebT 

(200,25 12,85;    200,25 12,85) (187,4 ; 213,1)− + = . 

ganvixiloT SemTxveva, rodesac populaciis ganvixiloT SemTxveva, rodesac populaciis ganvixiloT SemTxveva, rodesac populaciis ganvixiloT SemTxveva, rodesac populaciis 

dispersia ucnobia.dispersia ucnobia.dispersia ucnobia.dispersia ucnobia. maSasadame vixilavT ),( 2

21 θθN  

models, aseT dros (29.1) intervali aRar gamogvad-

geba vinaidan 2σ  ucnobia. SevcvaloT igi 2S ′  

SerCeviTi dispersiiT. ganvixiloT statistika. 

n

S

X
T

′
−

=
θ
, 

romelsac cnobilia, rom aqvs stiudentis ganawileba 
1−n  Tavisuflebis xarisxiT. davafiqsiroT α−1  

saimedobis albaToba da vipovoT 
α−=< 1}|{| xTP  

tolobidan x. gavixsenoT, rom stiudentis ganawile-
bis simkvrive simetriulia nuli wertilis mimarT da 
aqvs TiTqmis iseTive forma rogorc )(xϕ  funqcias. 

amitom am tolobidan miviRebT tolobas 

2
1}{

α
−=< xTP . 

maSasadame, 

)
2

1(1

α
−−= ntx , 

romelic, Tu gavixsenebT stiudentis )1( −nt  ganawile-

bis zeda α kritikuli wertilis gansazRvrebas, 

tolia 
2

;1
α

−n
t  zeda 

2

α
 kritikuli wertilis. e.i. 

    ( ) =



















<
′
−

<=<=− −−− 2 ;12 ;12 ;1||1 ααα
θ

α nnn t

n

S

X
tPtTP  
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





 ′

+<<
′

−= −− 2 ;12 ;1  αα θ nn t
n

S
Xt

n

S
XP . 

miviReT α−1  saimedobis ndobis intervali normalu-
ri ganawilebis saSualosaTvis, rodesac dispersia 
ucnobia. 








 ′
+

′
− −− 2 ;12 ;1    ; αα nn t

n

S
Xt

n

S
X .        (29.2) 

SegveZlo gamogveyenebina igive T statistika  

1−

−
=

n

S

X
T

θ
 

saxiT da miviRebdiT ndobis intervals 










−
+

−
− −− 2  ;12  ;1

1
   ;

1
αα nn t

n

S
Xt

n

S
X .       (29.3) 

   moviyvanoT stiudentis ganawilebis zeda α kriti-
kuli wertilebis cxrilis fragmenti (ix. cxr. 29.1). 
 

     α 
n 

0,1 0,05 0,025 0,01 0,005 0,0025 0,001 

⋮  … … … … … … … 

n = 20 1,325 1,725 2,086 2,528 2,845 3,153 3,552 

⋮  … … … … … … … 
 

cxr. 29.1cxr. 29.1cxr. 29.1cxr. 29.1. stiudentis ganawilebis zeda . stiudentis ganawilebis zeda . stiudentis ganawilebis zeda . stiudentis ganawilebis zeda αααα    kritikuli kritikuli kritikuli kritikuli 
wertilebis wertilebis wertilebis wertilebis mniSvnelobebis mniSvnelobebis mniSvnelobebis mniSvnelobebis cxrilis cxrilis cxrilis cxrilis     nawili (nawili (nawili (nawili (n    =20)=20)=20)=20)    
 
magaliTi 29magaliTi 29magaliTi 29magaliTi 29.2..2..2..2. vipovoT intervali, romelSic 

)20(~ tξ  SemTxveviTi sidide moxvdeba 0,95 albaTobiT. 

amoxsna.amoxsna.amoxsna.amoxsna. 95,01 =−α ; ;05,0=α  025,0
2
=

α
. 29.1 cxrilSi 

movZebnoT 20=n  Tavisuflebis xarisxisaTvis zeda 

0,025 kritikuli wertili .086,2025,0;20 =t  maSasadame 

saZiebeli intervalia (_2,086  2,086). 
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magaliTi 29magaliTi 29magaliTi 29magaliTi 29.3..3..3..3. davubrundeT 15.1 magaliTs. popula-
cias warmoadgens qvis cvenis adgilebis daSorebebi A 
qalaqidan (B qalaqisaken mimaval gzaze) gazomili 
kilometrebSi. populaciis saSualoc da dispersiac 
ucnobia. gvaqvs 50=n  moculobis SerCeva. avagoT ori 
ndobis intervali ucnobi saSualosaTvis 0,9 da 0,99 
ndobis albaTobebiT. 

amoxsna.amoxsna.amoxsna.amoxsna. gamoviyenoT 15.1 magaliTis amoxsnisas 
Catarebuli gamoTvlebi  

,952,12650 =x  ,063,132

50 =S    614,350 =S . 

Tu davakvirdebiT sixSireTa histogramas (nax. 15.1), 
Cans rom mas normaluri ganawilebis simkvrivesTan 
miaxloebuli forma aqvs. SegviZlia vigulisxmoT, 
rom populacias normaluri ganawileba aqvs. 

maSasadame vixilavT ),( 2

21 θθN  models. ndobis inter-

vali α−1  saimedobiT (29.2) aigeba 

1−

−
=

n

S

X
T

θ
 statis-

tikiT, romelsac stiudentis ganawileba aqvs 1−n  
Tavisuflebis xarisxiT. miviRebT 










−
+

−
− −− 2 ;12 ;1

1
  ,

1
αα nn t

n

S
Xt

n

S
X . 

radgan monacemTa raodenoba didia 30>n  SegviZ-
lia T CavTvaloT standartuli normaluri kanoniT 

ganawilebulad da stiudentis zeda 
2

α
 kritikuli 

wertili SevcvaloT normaluri ganawilebis zeda 
2

α
 

kritikuli wertiliT, 22 ;1 αα zt
n

=− . 

jer ganvixiloT SemTxveva 1,09,01 =⇒=− αα , maSa-

sadame 64,105,022 ;1 ===− ZZt
n αα , amitom =

−
05,0

1
z

n

S
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847,064,1
7

614,3
=⋅= . e.i. ndobis intervali 0,9 saimedobis 

albaTobiT iqneba  
[126,105 , 127,799]. 

meore ndobis intervali igeba saimedobiT 

01,099,01 =⇒=− αα , maSasadame 57,2005,0 =z , amitom 

327,1
1

005,0 =
−

z
n

S
, e.i. 0,99 saimedobis ndobis intervali 

iqneba 
[125,625 , 128,279]. 

magaliTi 29magaliTi 29magaliTi 29magaliTi 29.4..4..4..4. samSeneblo firmas dasaqmebuli per-
sonalis kvebis uzrunvelsayofad (sxva produqtebTan 
erTad) sWirdeba TveSi 500 erTeuli gayinuli qaTami. 
firmis warmomadgenelma gasasinjad SeiZina 20 erTeu-
lisagan Sedgenili partia, romelTa wonebi (moyvani-
lia 0,05 kg sizustiT) aRmoCnda Semdegi ricxvebi: 

 
0,9 1 0,95 1,1 1,05 1,25 0,85 1,1 1 1 
1,05 0,95 1,2 0,95 1,05 1,1 1,2 0,9 0,9 0,95 

 

a) avagoT 0,95 saimedobis ndobis intervali ucnobi 
saSualosaTvis;  

b) ra Tanxis farglebSi unda elodos firmis 
buRalteri 0,95 albaTobiT 1 Tvis ganmavlobaSi 
qaTmebis sayidlad gaweul danaxarjs Tu 1 kg qaTmis 
xorcis gasayidi fasia 3∈. 

amoxsnaamoxsnaamoxsnaamoxsna. vinaidan gayinuli dakluli qaTmis wona 
gayidvis Semdeg damokidebulia Tavad qaTmis wonazec, 
romelic mravali sxvadasxva faqtorebis zegavlenas 
ganicdis. gasufTavebisa da SefuTvis procedurazec, 
romelic individualuria TiToeuli qaTmisaTvis da 
gayinvis procedurazec, romelic aseve sxvadasxva 
formiT mimdinareobs TiToeuli egzemplarisaTvis, 
amitom SegviZlia CavTvaloT, rom gayinuli qaTmis 
wona normaluri kanoniTaa ganawilebuli. 

a) qaTmebis wonis dispersia ucnobia, amitom ucnobi 
saSualos ndobis intervali iqneba (29.3) intervali 
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








−
+

−
− −− 2 ;12 ;1

1
   ,

1
αα nn t

n

S
Xt

n

S
X . 

Cvens amocanaSi 95,01 =−α , e.i. 025,0
2
=

α
, 20=n . 

gamoTvlebis Sedegad vRebulobT  

;0225,1=x  
20

2 2

1

1
( ) 0,0114;

20
i

i

S x x

=

= − ≈∑  0,1068S = . 

stiudentis ganawilebis cxrilSi movZebniT 

093,2025,0  ,19 =t  maSasadame 1; 2 0,0513
1

n
S

t
n

α− =
−

. e.i. 0,95 

saime-dobis ndobis intervali 1 cali gayinuli 
qaTmis saSualo wonisaTvis iqneba 

(0,9712;  1,0738). 
b) 500 0,9712 485,6⋅ = ; 500 1,0738 536,9⋅ = , amitom 500 

cali gayinuli qaTmis saSualo wona moTavsebuli 
iqneba 485,6 da 536,9 kilogramebs Soris. imis 
gaTvaliswine-biT, rom 1kg gayinuli qaTmis xorcis 
fasia 3 evro. firmis mosalodneli danaxarji 
moTavsebuli iqneba 1456,8 da 1610,7 evros Soris.  

magaliTi 29.5.magaliTi 29.5.magaliTi 29.5.magaliTi 29.5. aSS-Si mosaxle laTinoamerikeli mama-
kacebis Semosavlebisa da migraciis sakiTxebis kvle-
visas 2000 wlis aRweridan (The U.S. Census 2000, IPUMS. 

Integrated Public Use Micro data Series, ix. [21]) miRebulia 
kubeli mamakacebis  Semosavlebis monacemebis 29233=n  

moculobis SerCeva. maTTvis gamoTvlilia 24018$=X ; 

.36298$=′S  avagoT 0,02 mniSvnelovnobis donis ndobis 
intervali aSS-s kubeli warmoSobis mamakacebis 
saSualo SemosavlisaTvis. 

amoxsnamoxsnamoxsnamoxsnaaaa. ;24018$=X 29233=n , ,36298$=′S  02,0=α .  

gamoviyenoT (29.2) intervali. vinaidan n didia 2 ,1 α−n
t  

SegviZlia SevcvaloT 2 0,01 2,33z zα = = -iT 

65,494$01,0 ≈
′

n

S
Z . 
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maSasadame, Cveni saZiebeli 0,02 mniSvnelovnobis 
ndobis intervali iqneba 

($23532,35 , $24512,65). 
    
amocanebiamocanebiamocanebiamocanebi    
    

1111. $27-is amocanebis # 1 amocanis pirobebSi aageT 
0,95 saimedobis ndobis intervali Boeing 707-300 
TviTmfrinavis 1 saaTis frenisaTvis saWiro sawvavis 
raodenobis saSualosaTvis.   

2. 2. 2. 2. $27-is amocanebis # 2 amocanis pirobebSi aageT 
0,99 saimedobis ndobis intervali CrdiloeT 
amerikaSi gavrcelebuli Sevardnebis (A coopori jiSis) 
populaciis saSualo wonisaTvis. 

3333. aageT 0,998 saimedobis ndobis intervali 
rusuli warmoebis aviagamanadgurebel МИГ 21-93-is 
saSualo wonisaTvis (aRWurvilobis gareSe) 
gamoiyeneT $ 27-is amocanebidan # 3 amocanis 
monacemebi.        

4444. aageT 0,998 saimedobis ndobis intervali erT 
troianuli uncia oqros saSualo 
sabiTumo fasisaTvis 2013 wlis dekembris 1-10 
ricxvebSi niu-iorkis Zvirfasi liTonebis birJis 
monacemebiT. gamoiyeneT $ 27-is amocanebidan # 4 
amocanis monacemebi.        

5555. sawarmo uSvebs fexburTis burTebs daSvebuli 
standartuli wonidan 280 grami dispersiiT. Seamowmes 
gamoSvebuli 10 burTi, romelTa saSualo wona aRmoCnda 

428=X  gr. aageT 0,99 saimedobis ndobis intervali 
burTis saSualo wonisTvis. 

 
pasuxebipasuxebipasuxebipasuxebi    

1111) [4421,7, 4578,5]. 2222) [549,71, 569,29]. 3333) [5196,7,  5494,7].   
4444) [1261,4755, 1261,7195]. 5555) [414,4, 441,6]. 
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$ 30. amocanis zogadi dasma statistikuri $ 30. amocanis zogadi dasma statistikuri $ 30. amocanis zogadi dasma statistikuri $ 30. amocanis zogadi dasma statistikuri 
hipoTezebhipoTezebhipoTezebhipoTezebis Sesaxebis Sesaxebis Sesaxebis Sesaxeb    

 

populaciidan miRebuli SerCevis gamoyenebiT Cven 

SegviZlia populaciis raime ucnobi parametris 

wertilovani an intervaluri Sefasebebis miReba. 

magram amasTanave SeiZleba Cvens winaSe sul sxva 

tipis amocanebic daisvas. magaliTad: 

1) SerCevis monacemebis saSualebiT SevamowmoT 

varaudi imis Sesaxeb, rom populaciis ganawileba 

normaluria.  

2) cnobilia, rom populaciis ganawileba normaluria 

da gvainteresebs SevamowmoT varaudi imis Sesaxeb, 

rom dispersia 7-is tolia. 

3) cnobilia, rom populaciis ganawileba normaluria 

da gvainteresebs SevamowmoT varaudi imis Sesaxeb, 

rom saSualo metia 12-ze. 

4) SevamowmoT varaudi imis Sesaxeb, rom populacia 

ganawilebulia )4,0exp(  maCvenebliani kanoniT. 

5) mocemuli gvaqvs erTi da igive sidideze dakvir-

vebebi 
n

XXX ,,, 21 …  da 
m

YYY ,,, 21 …  Catarebuli sxvada-

sxva drois intervalebSi. gvainteresebs pirveli 

da meore SerCeva (anu pirveli da meore 

populacia, romlebidanac es SerCevebia aRebuli) 

erTnairadaa ganawilebuli Tu ara? magaliTad 

pirveli SerCeva iyos miwisZvris moxdenis 0t  

dromde qanebSi mimdinare teqtonikuri procesis 

Sedegad miRebuli eleqtromagnituri gamosxivebis 

(e.m.g) ricxobrivi maCveneblebi gazomili ),( 00 tat −  

drois SualedSi, xolo meore SerCeva igive 

maCveneblebi gazomili ),( 00 btt +  SualedSi. 
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6) mocemulia organzomilebiani ),(,),,(),,( 2211 nn
YXYXYX …  

SerCeva elementaluri erTeulebis ori sxvadasxva 

populaciidan. magaliTad, gvainteresebs romelime 

kolejis sportul seqciebSi dakavebuli 

moswavleebis 
i

X  akademiuri moswrebebis da  

sportul seqciebSi gatarebuli 
i

Y  drois 

xangrZlivobebis sidideebi damoukideblebi arian 

Tu ara? 

gansazRvreba 30gansazRvreba 30gansazRvreba 30gansazRvreba 30.1..1..1..1. raime gamonaTqvams, anu mosaz-
rebas populaciis ganawilebis kanonis an misi 
ricxviTi maxasiaTeblebis Sesaxeb statistikuri statistikuri statistikuri statistikuri 
hipoTezahipoTezahipoTezahipoTeza ewodeba. hipoTezas aRniSnaven H simboloTi. 

gansazRvreba 30.2. gansazRvreba 30.2. gansazRvreba 30.2. gansazRvreba 30.2. statistikur hipoTezas ewodeba 
parametruliparametruliparametruliparametruli,,,, Tu is exeba populaciis ganawilebis 
raime parametrs (amocanebi 2) da 3)), xolo Tu hipoTeza 
exeba ganawilebis saxes  mas araparametruliaraparametruliaraparametruliaraparametruli ewodeba. 

gansazRvreba 30.3.gansazRvreba 30.3.gansazRvreba 30.3.gansazRvreba 30.3. statistikur hipoTezas ewodeba 
martivimartivimartivimartivi,,,, Tu is calsaxad gansazRvravs populaciis 
ganawilebis kanons (amocana 4)) an parametrs, rodesac 
parametrul hipoTezasTan gvaqvs saqme (amocana 2)). 
winaaRmdeg SemTxvevaSi, statistikur hipoTezas 
ewodeba rTulirTulirTulirTuli (amocanebi 1) da 3)). 

parametruli hipoTezis Semowmebis dros masTan 
erTad ganixilaven alternatiul (sawinaaRmdego)alternatiul (sawinaaRmdego)alternatiul (sawinaaRmdego)alternatiul (sawinaaRmdego) 
hipoTezas. magaliTad Tu ZiriTadi hipoTezaa 

4: 2

0 =σH  alternatiuli SeiZleba iyos 4: 2

1 >σH , 

4: 2

2 <σH , 4: 2

3 ≠σH , 4: 2

4 =σH . pirvels ewodeba marj-

vena calmxrivi alternativa, meores marcxena 
calmxrivi alternativa, mesames ormxrivi  
alternativa, xolo meoTxes ki martivi alternativa. 

populaciis ucnobi parametri iyos θ. ganvixiloT 
ZiriTadi 00 : θθ =H  parametruli hipoTeza da misi 

martivi alternativa 11 : θθ =H . 
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Cven unda SevamowmoT WeSmaritia 0H  hipoTeza, Tu 

ara 1H  alternativis winaaRmdeg. es Semowmeba unda 

Catardes n moculobis ),,,( 21 n
XXXX …=  SerCevis 

saSualebiT. 
unda movifiqroT gadawyvetilebis miRebis iseTi 

wesi, anu kriteriumi, romelic  gviCvenebs Tu rogori 

),,,( 21 n
xxx …  dakvirvebuli mniSvnelobebisaTvis unda 

miviRoT 0H  hipoTeza da rogorisaTvis uarvyoT. 

amisaTvis viyenebT ),,,()( 21 nn XXXTXT …=  statistikas, 

romlis ganawileba winaswar cnobilia da vagebT 

iseT U ares (anu teritorias), romelSic mocemuli 

statistikis gamoTvlili )(xT
n

 mniSvnelobis moxved-

ris Semdeg 0H  hipoTezas uarvyofT da samarTlianad 

vTvliT 1H  hipoTezas. am U ares kritikul areskritikul areskritikul areskritikul ares 

uwodeben, xolo 
n

T  statistikas ki kriteriumis kriteriumis kriteriumis kriteriumis 

statistikasstatistikasstatistikasstatistikas anda ubralod kriteriumsackriteriumsackriteriumsackriteriumsac uwodeben. 

mocemuli ),,,( 21 n
xxx …  SerCevisaTvis gamoTvlil )(xT

n
 

statistikis mniSvnelobas xSirad statistikis dakstatistikis dakstatistikis dakstatistikis dak----

virvebul mniSvnelobasvirvebul mniSvnelobasvirvebul mniSvnelobasvirvebul mniSvnelobas uwodeben. 
SeiZleba gadawyvetilebis miRebisas davuSvaT ori 

saxis Secdoma:  
1) Secdoma, rodesac 0H  hipoTezas ukuvagdebT, anu 

ar miviRebT maSin, rodesac is WeSmaritia da am dros 
vRebulobT mcdar alternatiul 1H  hipoTezas. am 
Secdomas pirveli gvaris Secdomaspirveli gvaris Secdomaspirveli gvaris Secdomaspirveli gvaris Secdomas uwodeben;  

2) Secdoma rodesac 0H  hipoTezas miviRebT, maSin 

rodesac is araa WeSmariti da e.i. ukuvagdebT 

WeSmarit alternatiul 1H  hipoTezas. am Secdomas 

meore gvaris Secdomameore gvaris Secdomameore gvaris Secdomameore gvaris Secdoma ewodeba. 
es orive Secdoma SeiZleba cxrilis saxiT 

CavweroT (ix. cxr. 30.1).  
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 g a d a w y v e t i l e b a 

Aar uarvyofT H0-s uarvyofT H0-s 

WeSmaritia 
H0 

miRebuli 
gadawyvetileba 

sworia 

miRebuli 
gadawyvetileba 

mcdaria 

I gvaris SecdomaI gvaris SecdomaI gvaris SecdomaI gvaris Secdoma    

WeSmaritia 
H1 

miRebuli 
gadawyvetileba 

mcdaria 

II gvaris SecdomaII gvaris SecdomaII gvaris SecdomaII gvaris Secdoma    

miRebuli 
gadawyvetileba 

sworia 

 

cxr. 30cxr. 30cxr. 30cxr. 30.1.1.1.1    
    

saerTod cdiloben, rom pirveli gvaris Secdomis 

albaToba iyos rac SeiZleba mcire. 

wamovidginoT aseTi magaliTi. saWiroa SeirCes 
naTura oTaxisaTvis, romelic dabali xarisxis denis 
wyaroTi maragdeba. gvaqvs yuTiT naTurebi, romleb-
Sic erTi cali aris iseTi, romelc gamoirCeva Zabvis 
cvalebadobis mimarT gamZleobiT. pirovneba midis 
yuTTan, iRebs 1 cals amowmebs mas specialur stendze, 
sadac Zabvis cvalebadobis reJimSi amuSaveben 
naTurebs garkveuli drois ganmavlobaSi. Tu 
moewoneba misi naTeba miaqvs, oTaxis gasanaTeblad. Tu 
ara da cvlis mas da axal naTuras arCevs. SeiZleba 
man dauSvas ornairi Secdoma. pirveli _ Tu igi karg 
naTuras CaTvlis uvargisad da gadaagdebs; meore _ 
Tu igi cud naTuras CaTvlis xarisxianad da waiRebs 
mas. 

davakvirdeT ra Sedegi moyveba TiToeul Secdomas. 
pirveli Secdomis Semdeg kargi naTura ukve aRar 
arsebobs da amitom pirovnebam ramdeni naTurac ar 
unda gamoscados an maSinve daiwunebs TiToeuls an 
CaTvlis xarisxianad da waRebis. Semdeg ramodenime 
dReSi isev miva axlis wasaRebad. 
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meore Secdomis Semdeg marTalia mas cudi naTura 
SerCeba xelT, magram rodesac is gafuWdeba, axlis 
SerCevis dros pirovnebas isev aqvs Sansi kargi 
naTura SearCios. 

mkiTxveli ukve darwmunda, rom I gvaris Secdomis 
Sansi rac SeiZleba mcire jobia rom iyos. 

axla daubrundeT zemoT ganxilul cxrils. radgan 

U kritikuli area da 0H  hipoTezas ukuvagdebT, 

rodesac T statistika xvdeba U areSi, amitom pirveli 
gvaris Secdomis albaTobaa 

}|{ 0HUTP ∈ . 

rac warmoadgens imis albaTobas, rom T statistika iRebs 

mniSvnelobas U aridan, maSin rodesac cnobilia, rom 

0H  hipoTeza samarTliania. analogiuri mosazrebidan 

gamomdinare cxadia, rom meore gvaris Secdomis 
albaTobaa 

}|{ 1HUTP ∉ . 

am dros vinaidan UXT ∉)(  Cven ar uarvyofT 0H -s, 

viRebT mas da vambobT, rom 0H  hipoTezis uaryofis 

safuZveli ara gvaqvs.  
gansazRvreba 30gansazRvreba 30gansazRvreba 30gansazRvreba 30.4..4..4..4. kriteriumis mniSvnelovnobis kriteriumis mniSvnelovnobis kriteriumis mniSvnelovnobis kriteriumis mniSvnelovnobis 

donedonedonedone aRiniSneba α simboloTi da ewodeba pirveli 
gvaris Secdomis albaTobas 

α=∈ }|{ 0HUTP . 

gansazRvreba 30gansazRvreba 30gansazRvreba 30gansazRvreba 30.5..5..5..5. meore gvaris Secdomis 

albaTobas aRniSnaven β simboloTi 

β=∉ }|{ 1HUTP , 

xolo β−1  sidides T kriteriumis simZlavreskriteriumis simZlavreskriteriumis simZlavreskriteriumis simZlavres 

uwodeben. is warmoadgens 0H  hipoTezis uaryofis 

albaTobas, rodesac sworia 1H . 

)|(}|{11 11 HUTPHUTP ∈=∉−=− β . 

praqtikaSi sasargebloa, rom orive gvaris Secdo-
mis albaToba iyos rac SeiZleba mcire. e.i. krite-
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riumis mniSvnelovnobis done α iyos rac SeiZleba 
mcire, xolo simZlavre β−1  rac SeiZleba didi. 

iseTi U aris ageba, rom α da β orive iyos umciresi 
praqtikulad SeuZlebelia. amitom afiqsireben α 
sidides, rac SeiZleba mcires magaliTad 0,05 an 0,01 
da Semdeg cdiloben iseTi U aris agebas, rom 
Sesruldes 

α≤∈ }|{ 0HUTP  

da β−1  SeZlebisdagvarad didi gamovides. 

magaliTad Tu miiRes kriteriumi, romlisTvisac 
01,0=α , xolo 8,01 =− β  es niSnavs, rom am krite-

riumis mixedviT WeSmariti 0H  hipoTezis ugulvebel-

yofis albaTobaa 0,01, xolo simZlavrea 0,8 e.i. 1H  

alternativis samarTlianobis dros saSualod 80 

SemTxvevaSi 100-dan 0H  hipoTezas `gadavagdebT~ anu 

miviRebT swor gadawyvetilebas, xolo 20 SemTxvevaSi 

0H -s CavTvliT WeSmaritad da miviRebT mcdar 

gadawyvetilebas. 
I da II gvaris Secdomebis da kriteriumis 

simZlavris geometriuli interpretaciisaTvis ganvi-

xiloT θ parametris Sesaxeb raime martivi 0H  

hipoTeza da misi martivi alternativa 1H  

00 : θθ =H , 

10 : θθ =H . 

kriteriumis statistika iyos ),( θXT  statistika 

ganawilebis ( ) ( )TF xθ  funqciiT da )()( xfT θ  simkvriviT, 

romelic *θθ =  mniSvnelobisaTvis aRvniSnoT )(* xf
θ

 

saxiT ))()((
)*(* xfxf

T θθ
= .  

davafiqsiroT kriteriumis mniSvnelovnobis done 
α. ganvixiloT SemTxveva, rodesac 01 θθ >  da )(

1
xfθ  

simkvrivis grafiki moTavsebulia )(
0

xfθ  simkvrivis 

grafikis marjvniv (nax. 30.1). kritikuli are iyos, kri-
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teriumis statistikis gamoyenebiT miRebuli ),( +∞
k

x  
marjvnidan usasrulo intervali.  

Semdeg ),,,( 21 n
xxxx …=  SerCevisaTvis gamovTvaloT 

)(xT  statistikis mniSvneloba. 

 

 
nax. 30nax. 30nax. 30nax. 30.1.1.1.1    

 

1) Tu miviReT kxxT >)(  am dros ZiriTad 0H  

hipoTezas ukuvagdebT da Tu  igi samarTliani iyo, 
maSin pirveli gvaris Secdomis albaToba 

)(1))((1)|)(( )0(00 kTkk
xFxxTPHxxTP θθα −=<−=>=  

warmoadgens 
k

x  wertilis marjvniv OX RerZsa da 

)(
0

xfθ  funqciis grafiks Soris moTavsebuli usasrulo 

mrudwiruli trapeciis farTobs. 
2) Tu miviReT kxxT ≤)(  am dros ZiriTad 0H  

hipoTe-zas vRebulobT da Tu igi mcdari iyo, anu 
samarT-liani iyo 1H , maSin II gvaris Secdomis 
albaToba 

( )1 1
1( ( ) | ) ( ( ) ) ( )k k kTP T x x H P T x x F xθ θβ = ≤ = ≤ =  

warmoadgens 
k

x  wertilis marcxniv OX RerZsa da 

)(
1

xfθ  funqciis grafiks Soris moTavsebuli usasrulo 

mrudwirul trapeciis farTobs. 
kriteriumis simZlavre β−1 , warmoadgens 

k
x  wer-

tilis marjvniv OX RerZsa da )(
1

xfθ  funqciis grafiks 

Soris moTavsebuli aris farTobs. 
    

)(
0

xfθ  
)(

1
xfθ  

β−1  

β α 
xk 
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$ 31$ 31$ 31$ 31. martivi hipoTezis Semowmeba normaluri . martivi hipoTezis Semowmeba normaluri . martivi hipoTezis Semowmeba normaluri . martivi hipoTezis Semowmeba normaluri     
populaciis saSualos Sesaxebpopulaciis saSualos Sesaxebpopulaciis saSualos Sesaxebpopulaciis saSualos Sesaxeb    

 
ganvixiloT normaluri kanoniT ganawilebuli 

populacia ),()( 2σaNX ∈L . vigulisxmoT, rom 2σ  dis-

persia cnobilia. SevamowmoT hipoTeza saSualos Sesaxeb. 

SevamowmoT 00   : aaH =  ZiriTadi hipoTeza 11   : aaH =  

alternativis winaaRmdeg. mocemuli gvaqvs popula-

ciidan n moculobis 
n

XXX ,,, 21 …  SerCeva. ganvixiloT 

ori SemTxveva 

1) 00   : aaH = ; 

     11   : aaH = ; 01 aa < .  

rogorc viciT ($ 27) 
n

X  warmoadgens ucnobi 0a  

saSualos Sefasebas. rodesac populacia normaluradaa 

ganawilebuli 
n

X  saSualosac normaluri ganawileba 

aqvs da 

0aXE
n
= ;  

n
XD

n

2σ
= . 

ganvixiloT statistika 

n

aX
XZXT n

nn σ
0)()(

−
== .                 (31.1) 

cxadia, )1,0(~)( NXZ
n

. rodesac populaciis  saSualoa 

0a , maSin 0==
n

Z , xolo Tu populaciis saSualoa 1a , 

maSin  

n

aa
Z

n σ
01 −= . 

avarCioT kritikuli are. rodesac 
n

Z  statistika 

mcire mniSvnelobas iRebs, intuiciurad unda vigu-

lisxmoT, rom 1H  hipoTezas ufro eqneba adgili 
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vidre 0H  hipoTezas, amitom kritikuli are avirCioT 

normaluri ganawilebis marcxena kudis mxridan.  

davafiqsiroT I gvaris Secdomis albaToba α, anu 
kriteriumis mniSvnelovnobis done da vipovoT misi 

Sesabamisi kvantili αx , romelic rogorc viciT nor-

maluri ganawilebis zeda α  kritikuli wertilis  

αz -s mopirdapire ricxvia, αα zx −= . kritikuli are 
n

Z  

statistikisaTvis iqneba ),( αzU −−∞=  intervali. 

gamovTvaloT )(XZ
n

 statistikis mniSvneloba 

mocemuli SerCevisaTvis, 

n

aX
xxxZZ n

nnn σ
0

21 ),,,(
−

== …  da 

Tu aRmoCnda, rom is ar aRemateba αz−  ricxvs maSin 

0H  hipoTezas uarvyofT da miviRebT 1H  alterna-

tivas, xolo Tu statistikis gamoTvlili mniSvne-

loba meti aRmoCnda αz−  ricxvze, maSin 0H  hipoTezas 

uaryofis safuZveli ara gvaqvs. maSasdame I gvaris 
Secdomis albaTobaa 

α
σ ααα =Φ=−Φ=



















−<
−

)()(| 0
0 xzHz

n

aX
P n . 

meore gvaris Secdomis albaToba iqneba 



















−≥
−

= 1
0 | Hz

n

aX
P n

ασ
β . 

naxazze (nax. 31.1) aRniSnulia orive gvaris 
Secdomis Sesabamisi areebi. 

maSasadame, 
n

Z  statistikisaTvis kritikuli area 

);( αz−−∞ . is araa damokidebuli 1a  ricxvze, gamovi-
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yeneT mxolod is faqti, rom 01 aa <  da avageT marcxena 
kritikuli are.  

nax. 3nax. 3nax. 3nax. 31111.1.1.1.1    
 
saerTod didi mniSvneloba aqvs ZiriTadi da 

alternatiuli hipoTezebis zustad Camoyalibebas. 
amis sailustraciod gTavazobT 31.1 magaliTs, 
romelsac axla da paragrafis bolos amovxsniT 
sxvadasxva gziT. 

magaliTi magaliTi magaliTi magaliTi 31313131.1..1..1..1. cnobilia rom naTesi farTobis erT 
kvadratul metrze xorblis saSualo mosavlianoba 
normalurad ganawilebuli SemTxveviTi sididea 50gr. 
dispersiiT. agronomebis nawilma gamoiyena sacdel 
nakveTebze axali tipis sasuqi da elian xorblis 
mosavlianobis gaumjobesebas erT kvadratul metrze 
380 grams. Tumca maTi mowinaaRmdege nawili Tvlis 
rom mosavlianoba isev Zvel saSualo doneze 340 
gramze ( erT kvadratul metridan) darCeba. 

10 sacdeli nakveTidan mosavlis aRebis Semdeg 
miRebulia xorblis saSualo mosavlianobis maCveneb-
lebi TiToeuli nakveTis erT kvadratul metrze 

390; 380; 390; 320; 360; 340; 385; 365; 390; 410. 
SevamowmoT 01,0=α  mniSvnelovnobis doniT Semdegi 

hipoTeza 

       380  :0 =mH  

      340  :1 =mH .  
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xorblis wona erT kvadratul metrze aRniSnulia 
m simboloTi. 

amoxsna.amoxsna.amoxsna.amoxsna. rogorc vxedavT alternatiuli 1H  hipo-

Teza gviCvenebs ZiriTad 0H  hipoTezaze nakleb mniSv-

nelobas. amitom kritikul ared aviRoT )  ;( 01,0z−−∞  

intervali. cxrilebidan movZebniT, rom 33,201,0 =z . 

gamoTvlebiT miviRebT 37310 =x . cnobilia 502 =σ . 

ganvixiloT 

10

50

380
)( 10

10

−
=

X
XZ  

statistikis mniSvneloba mocemuli SerCevisaTvis.  

miviRebT 13,3)(10 −=xZ . 

radgan 33,213,3 −<− , e.i. 01,010 )( zXZ −<  e.i. kriteriu-

mis statistika moxvda kritikul areSi. maSasadame 
hipoTeza, rom axali tipis sasuqma mosavlianoba erT 
kvadratul metrze gaxada 380 gr unda uarvyoT 0,01 
mniSvnelovnobis doniT. 

2. ganvixiloT SemTxveva, rodesac 01 aa >  

          00   : aaH =  

;  : 10 aaH =  01 aa > . 

isev gamoviyenoT statistika  

n

aX
XZ n

n σ
0)(

−
= . 

gaviTvaliswinoT, rom 
n

X  sididis zrda 1a  alter-

nativis upiratesobaze metyvelebs da amitom kritiku-

li are avarCioT )(XZ
n

 statistikis ganawilebis, anu 

standartuli normaluri ganawilebis marjvena kudis 
mxridan. 

fiqsirebuli α mniSvnelovnobis donisaTvis vipovoT 

standartuli normaluri ganawilebis zeda α kriti-
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kuli wertili αz  da )(XZ
n

 statistikis Sesabamis 

kritikul ared avarCioT )  ;( ∞+αz  intervali. 

cxadia pirveli gvaris Secdomis albaTobaa 

αα
σ αα =−−=Φ−=








≥

−
)1(1)(1| 0

0 zHz
n

aX
P n . 

kritikuli area: ) ;( ∞+αz . 

magaliTi 31magaliTi 31magaliTi 31magaliTi 31.2.2.2.2 universitetis reqtorma gadawyvita 
warCinebul studentebs aunazRauros leqciebze 
daswrebisaTvis saWiro mgzavrobis materialuri 
danaxarjebi. cnobilia, rom saSualod es danaxarji 
normalurad ganawilebuli SemTxveviTi sididea TveSi 
4 lari dispersiiT. universitetis warmomadgenlebma 
Seiswavles erTi Tvis ganmavlobaSi 16 warCinebuli 
studentis leqciebze siarulisaTvis saWiro samgzavro 
xarjebi da miiRes monacemebi 

 
49 55 46 51 52 48 47 46 
52 51 49 47 49 56 53 55 

 
reqtorma gadawyvita samgzavrod gamoyos danamati 

50 lari, magram aris alternatiuli winadadebac, rom 
es Tanxa iyos 70 lari. SevamowmoT 05,0=α  mniSvne-

lovnobis doniT Semdegi hipoTeza (Tanxa aRvniSnoT S 
iT). 

       50  :0 =SH ; 

 70  :0 =SH .  

amoxsna.amoxsna.amoxsna.amoxsna. 16=n , 42 =σ , 05,0=α , radgan 5070 > , 
amitom kritikul ared aviRoT standartuli norma-
luri ganawilebis marjvena kudis mxare. aviRoT zeda 

α kritikuli αz  wertili da kriteriumis kritikuli 

are 
n

T  statistikisaTvis iqneba 

)  ;( ∞+αz . 
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64,105,0 =z  gamoTvliT miviRebT 375,5116 =x . gamoviye-

noT igive statistika rac 31.1 magaliTSi da 
gamovTvaloT misi mniSvneloba 

16
16

30 51,375 50
( ) 2,75

14

216

x
Z x

− −
= = = . 

radgan 16 ( ) 2,75 (1,64;   )Z x = ∈ ∞ , amitom 0H  hipoTezas 

uarvyofT 0,05 mniSvnelovnobis doniT. e. i. 
warCinebul studentebs daeniSnebaT danamati stipen-
diaze 70 lari. 

davubrundeT ZiriTadi da alternatiuli 
hipoTezebis SerCevis faqts, romeli winadadeba 
miviRoT ZiriTadad da romeli alternativad? 
SevniSnoT, rom ufro marTebuli iqneba Tu ZiriTad 
hipoTezad ganvixilavT Zvel faqts, romelsac adgili 
hqonda hipoTezis dasmis momentamde da SevamowmebT 
hipoTezas imis Sesaxeb, gvaqvs Tu ara raime 
saimedoobiT am faqtis ugulvebelyofis safuZveli. 
amitom igive sakiTxis gadasaWrelad rac 31.1 
amocanaSia moviqceT Semdegnairad. 

axla ganvixiloT 0,01 mniSvnelovnobis doniT 
Semdegi hipo-Teza: 

340  :0 =mH  

380  :0 =mH . 

amoxsnaamoxsnaamoxsnaamoxsna: alternatiuli hipoTeza gviCvenebs Ziri-
Tad hipoTezaze met mniSvnelobas, amitom kritikul 

ared ganvixiloT marjvena intervali )  ( 01,0 ∞z . gamovi-

yenoT Zveli gamoTvlebis Sedegebi 37310 =X ; 33,201,0 =z . 

kriteriumis statistika iqneba 

10

50

340
)( 10

10

−
=

X
XZ . 
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mocemuli SerCevisaTvis miviRebT 76,14)(10 =xZ  da 

radgan UxZ ∈)(10 . e.i. 0H  hipoTezas uaryofT 0,01 

mniSvnelovnobis doniT da viRebT 1H -s. e.i. marTalia 

im mecnierTa varaudi, romlebic Tvlian, rom mosav-
lianoba gaizrdeba. 

rogorc vxedavT, miviReT sawinaaRmdego mosaz-reba 
xorblis mosavlianobis Sesaxeb. vidre gvqonda 
miRebuli zemoT. amitom unda SevecadoT zustad 
SevarCioT romeli winadadeba iqneba ZiriTadi hipo-
Teza. am magaliTis SemTxvevaSi swori amoxsnis gzaa 

340  :0 =mH ZiriTadi hipoTezis ganxilva. 

es sakiTxi ar dgas 31.2 magaliTSi gamomdinare 
iqidan, rom iq xdeba ara Zveli danamatis gaumjobese-
bis sakiTxis gadaWra, aramed danamatis daniSvnis 
sididis gansazRvra, amitom ZiriTad hipoTezad unda 
miviRoT reqtoris (institucionaluri dawesebule-
bebis umaRlesi piris) gadawyvetileba alternatiu-
lad ki sxva mosazreba. 

im SemTxvevaSi rodesac populaciis 2σ  dispersia 
ucnobia mis magivrad kriteriumis statistikaSi iReben 

SerCeviT dispersias 2S -s (an Sesworebul 2S ′ ) da 
ganixilaven statistikas 

1
)( 0

−

−
=

nS

aX
xT n

n
  











′

−
=

nS

aX
xT n

n
0)( an  

romelsac aqvs studentis ganawileba 1−n  Tavisuf-

lebis xarisxiT, ( )1−nt . 

   kritikuli are gamoisaxeba zeda α kritikuli 
wertilebis saSualebiT marcxena an marjvena 
usasrulo intervaliT imis mixedviT, Tu rogori 
mniSvneloba aqvs alternativas, naklebi Tu meti 
(Sesabamisad) ZiriTadi hipoTezis mniSvnelobaze. 
gveqneba ori SemTxveva 

 1) 00   : aaH =   

   10   : aaH =    01 aa <      )   ( ,1α−−−∞=
n

tU ; 
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 2) 00   : aaH =  

 10   : aaH =    01 aa >      )   ( ,1 ∞= − αntU , 

sadac α winaswar dasaxelebuli mniSvnelovnobis donea. 
magaliTi 31.3magaliTi 31.3magaliTi 31.3magaliTi 31.3. fermers brinjis mosavali mohyavda 

saSualod 350 gr. 1 m2-ze. agronomebma gamoiyvanes 
brinjis axali jiSi da elodebian  1 m2-ze 400 gr. 
mosavals. 10 sacdel nakveTze maT miiRes Semdegi 
mosavali (1 m2-ze) 

360  385  412  425  352  340  418  395  410  385 
am monacemebis safuZvelze SeuZliaT Tu ara 

agronomebs 0,01 riskis albaTobiT amtkicon, rom 
saSualo mosavlianoba gaxda 400 gr. m2-ze? 

amoxsnaamoxsnaamoxsnaamoxsna. davsvaT Semdegi hipoTeza 

350  :0 =aH   

400  :1 =aH . 

vinaidan 350400 > gvaqvs marjvena alternativa. 
ganvixiloT statistika 

10

350
)(10

S

X
xT n

′

−
= , 

sadac 2S ′  Sesworebuli SerCeviTi dispersia. kritikuli 
are iqneba 

)  ( 01,0 ;9 ∞= tU . 

studentis ganawilebis cxrilebSi vpoulobT zeda 

α kritikul wertils 821,201,0 ;9 =Z .  

gamoTvlebiT vRebulobT 2,38810 =X ; 4,86410 =′S  da 

statistikis mniSvneloba iqneba 
( ) 4,1T x =  

romelic cxadia Sedis kritikul areSi. maSasadame 

0H  hipoTezas uarvyofT 0,01 mniSvnelovnobis doniT. 

e.i. agronomebs SeuZliaT 0,01 riskis albaTobiT amt-
kicon, rom axali jiSis mosavlianoba 1 m2-ze Seadgens 
400 grams. 
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amocanebiamocanebiamocanebiamocanebi    

1111. turistuli saagentos xelmZnelobas surs jgufi 
gauSvas samogzaurod aSS-s ramodenime regionSi. maT 
Seiswavles oradgiliani nomrebis fasebi am 
regionebis ramodenime sastumroSi. monacemebi moyva-
nilia cxrilis saxiT (1 dRe-Ramis Rirebuleba 2013 w. 
25 dekembris monacemebiT) 

 
Best Western Payson lnn $ 75 

Days lnn and Suites of Payson $ 72 

Majestic Mountain lnn $ 78 

Comfort lnn Payson $ 88 

Dest Western Plus Barsana Hotel & $ 88 

Quality lnn Soutwest  $ 72 

Comfort lnn $ 89 

American Best Value lnn $ 78 

 
menejeri fiqrobs, rom erTi nomris sadReRamiso 

Rirebulebaze firmam unda gaiTvaliswinos saSualod 
$ 85, xolo firmis direqtors aqvs $80 – mosazreba, 
SeamowmoT 01,0=α  mniSvnelovnobis doniT hipoTeza : 
(saSualo Rirebulebaa a). 

80:0 =aH  

85:1 =aH . 
 2222. periaris nakrZalSi (Crd. indoeTi. kepali) 

Seamowmes 10 zrdasruli induri spilos wona. 
miRebuli monacemebiT (gazomilia kg-ebSi) 0,05 riskis 
albaTobiT SeuZliaT Tu ara imis mtkiceba, rom 
saSualo wonaa 5400 kg. alternativis winaaRmdeg, rom 
saSualo wonaa 5100 kg. 

   5215 5416 5320 5420 5642 
   5338 5327 5378 5520 5356 
SeamowmeT 01,0=α  mniSvnelovnobis doniT hipoTeza 

am nakrZalSi induri spiloebis populaciis saSualos 
Sesaxeb 

5400:0 =aH  
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5100: 11 =aH . 

3333. cxrilSi moyvanilia tailandis qalaq patongis 
(Patong) saukeTeso restornebSi erTi personis sadi-
lisaTvis saWiro minimaluri Tanxebi (larebSi) 

  
Baan Rim Pa 52 

La Piazzetta di capri Patong 45 

Kantok Restaurant of  Burasari Resort 43 

Acqua Restaurant 43 

Da Maurizio Ri storante 43 

Old Siam Restaurant 39 

Brush Restaurant & Luunge 36 

Starfish Bar and Restaurant   34 

Vhite Box Restaurant 34 
    

SeamowmeT 0,01 mniSvnelovnobis doniT hipoTeza 
saSualo fasis Sesaxeb  

43:0 =aH  

36:1 =aH . 

4. supermarketis menejerma Secvala adgilze 
dafqvili yavis SefuTvis saxe. Tu adre dReSi 
saSualod yidda 18 kg yavas, axali gayidvis monace-
mebis mixedviT varaudobs, rom dReSi gaiyideba      
20 kg-s farglebSi. aqvs Tu ara monacemebis mixedviT 
0,01 riskis albaTobiT am faqtis mtkicebis 

safuZveli? (miTiTebamiTiTebamiTiTebamiTiTeba: SeamowmeT hipoTeza 18:0 =aH  

                                           20:1 =aH ) 

wonebi mocemulia kilogramebis sizustiT 
16,2; 19,5; 20,6; 21,4; 18,6; 17,2; 19,5; 21,7; 20,3; 17,7. 
 

pasuxebi: pasuxebi: pasuxebi: pasuxebi:     

1111) 80$:0 =aH -is uaryofis  safuZveli  ara gvaqvs: 

2) SeuZliaT. 3) 43$:0 =aH -is uaryofis safuZveli ara 

gvaqvs. 4) ara aqvs, vinaidan 0H  hipoTezis ugulvebel-

yofis safuZveli ara gvaqvs. 
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$$$$    32. rTuli hipoTezis Semowmeba32. rTuli hipoTezis Semowmeba32. rTuli hipoTezis Semowmeba32. rTuli hipoTezis Semowmeba    normaluri normaluri normaluri normaluri     
        populaciis saSualos Sesaxebpopulaciis saSualos Sesaxebpopulaciis saSualos Sesaxebpopulaciis saSualos Sesaxeb    

    

davuSvaT, cnobilia rom populacias normaluri 

ganawileba aqvs da misi dispersia dispersia dispersia dispersia 2σ     cnobiliacnobiliacnobiliacnobilia. gan-
vixiloT hipoTezebi populaciis saSualos Sesaxeb. 
vigulisxmoT, rom gvaqvs n moculobis SemTxveviTi 

SerCeva 
n

xxx ,,, 21 … . hipoTezis mniSvnelovnobis done 

iyos α. ganvixiloT sami SemTxveva. 

 1) 00   : aaH = ;    

01   : aaH < . 

am SemTxvevaSi ZiriTadi 0H  hipoTeza martivia, 

xolo marcxena alternativa 1H  ki rTuli. krite-

riumis statistikad ganvixiloT statistika 

n

aX
XZ n

n σ
0)(

−
= .                 (32.1) 

gavixsenoT, rom wina paragrafSi martivi hipoTe-
zebis Semowmebis dros agebuli kritikuli are ar 

iyo damokidebuli 10   : aaH =  alternatiuli martivi 

hopoTezis  zust mniSvnelobaze. iTvaliswinebda 

mxolod imas, es 1a  mniSvneloba ZiriTadi hipoTezis 

0a  mniSv-nelobaze meti iyo Tu naklebi, ris 

mixedviTac kritikul ared viRebdiT normaluri 
ganawilebis marjvena an marcxena kudebs Sesabamisad. 

kritikul ared )(XZ
n

 statistikisaTvis aviRoT 

standartuli normaluri ganawilebis marcxena α 
zomis are anu  

)  ;( αz−−∞ .                    (32.2) 

usasrulo intervali. Tu 
n

xxx ,,, 21 …  realizaciisaTvis 

gamoTvlili )(XZ
n

 statistikis ricxviTi mniSvneloba 

daakmayofilebs  



 225

αzXZ
n

−<)(  

utolobas maSin 0H  hipoTezas uarvyofT α 
mniSvnelovnobis doniT, winaaRmdeg SemTxvevaSi misi 
uaryofis safuZveli ara gvaqvs. 

magaliTi 32magaliTi 32magaliTi 32magaliTi 32.1.1.1.1....    ganvixiloT magaliTi    10.1. mocemuli 
gavqvs 10=n  dRis ganmavlobaSi benzingasamarTi 
sadguris Semosavlebi (aseul larebSi) 

6; 12; 5; 8; 9; 5; 9; 8; 9; 9 
CavTvaloT, rom Semosavlebis dispersiaa 150 lari da 
SevamowmoT 0,01 mniSvnelovnobis doniT 0H  hipoTeza 
imis Sesaxeb, rom yoveldRiuri saSualo Semosavalia 
900 lari. altenativis winaaRmdeg, rom Semosavali 900 
larze naklebia. 
amoxsna.  

    9  :0 =aH  

    9  :0 <aH .        
alternatiuli hipoTeza marcxena mxarisaa, amitom 

kritikul ared aviRoT (32.2) usasrulo intervali  

)  ;( 01,0z−∞ . 

cxrilebidan moiZebneba, rom 33,201,0 =z . viciT 

10=n ; 5,12 =σ . gamoTvlebiT miviRebT 810 =x  

58,2

10

5,1

98
)(10 −=

−
=xZ . 

radgan 33,258,2)(10 −<−=xZ , amitom )(10 xZ  statistika 

xvdeba kritikul areSi. e.i. 0H  hipoTezas uarvyofT 
0,01 mniSvnelovnobis doniT da CavTvliT, rom 
yoveldRiuri Semosavali 900 larze naklebia. 

igive gziT SegviZlia SevamowmoT hipoTezis 
samarTlianoba im SemTxvevaSic rodesac ZiriTadi da 
alternatiuli hipoTeza orive rTulia da gvaqvs 
marcxena alternativa 

   00   : aaH ≥   

   00   : aaH < . 
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)(xZ
n

 statistikisaTvis α mniSvnelovnobis donis 

kritikuli are iqneba isev (32.2) marcxnidan usasrulo 

intervali )  ;( αz−−∞ . 

magaliTi 32.2.magaliTi 32.2.magaliTi 32.2.magaliTi 32.2. saCrdilobeli qolgebis mwarmoebe-
li firmis menejers ainteresebs erT-erT zRvispira 
qalaqSi zafxulis sezonze mis produqciaze 
moTxovna. man Seiswavla 15 wlis ganmavlobaSi 
zafxulis sezonze gayiduli qolgebis raodenobebi 
da moipova monacemebi: 

38; 56; 45; 55; 52; 56; 62; 60; 54; 48; 51; 47; 54; 53; 52. 
SeuZlia Tu ara mas 0,99 albaTobiT ivaraudos, 

rom sezonze moTxovna mis produqciaze aRemateba 50- s? 
Tu cnobilia, rom gayiduli produqciis dispersiaa 9. 

amoxsna.amoxsna.amoxsna.amoxsna. produqciaze moTxovnis raodenoba norma-
lurad ganawilebuli SemTxveviTi sididea mravali 
sxvadasxva damoukidebeli faqtorebis gamo, romlebic 
am moTxovnas ganapirobeben. ganvixiloT hipoTeza 

  50  :0 ≥aH   

  50  :0 <aH   

500 =a ; 15=n ; 01,0=α ; 39 ==σ , gamoTvlebiT mivi-

RebT 2,5215 =x . cxrilSi vpoulobT 33,201,0 == zzα , e.i. 

33,2−=− αz  

8,2

15

3

502,52

15

3

50
)( 15

15 =
−

=
−

=
x

xZ . 

vinaidan 33,28,2 −< , amitom 0H  hipoTezis uaryofis 

safuZveli ara gvaqvs. maSasadame menejers SeuZlia 
ivaraudos, rom mis produqciaze moTxovna sezonis 
ganmavlobaSi araa naklebi 50-ze. 

ganvixiloT marjvena rTuli alternativis 
SemTxveva  

2)    00   : aaH =         

    011   : aaH >     
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1H  marjvena alternativa rTuli hipoTezaa. kvlav 

vixilavT 

n

aX
XZ n

n σ
0)(

−
=  

statistikas da alternatividan gamomdinare kritiku-
li are iyos standartuli normaluri ganawilebis 

marjvena α zomis are, anu zeda α kritikuli are. 

)  ( ∞+αz .                    (32.3) 

maSasadame, Tu Sesrulda  

αzxZn >)(                    (32.4) 

maSin 0H  hipoTezas ukuvagdebT α mniSvnelovnobis 

doniT. 
 

magaliTi 32.3.magaliTi 32.3.magaliTi 32.3.magaliTi 32.3. ludis mwarmoebeli firmis mier 
kvebis obieqtze 10 dRis ganmavlobaSi yoveldRiurad 
gayiduli 0,5 l. moculobis boTlebis raodenobebia 

210; 176; 192; 200; 169; 197; 208; 213; 178; 188 
SeuZlia Tu ara firmis menejers, 0,05 mniSvne-

lovnobis doniT, samarTlianad CaTvalos hipoTeza, 
rom saSualo dRiuri gayidvebis raodenobaa 180 
boTli, alternatiuli hipoTezis winaaRmdeg - `180 
boTlze meti?~  

CavTvaloT, rom saSualo kvadratuli gadaxraa 15 
boTli. 

amoxsna.amoxsna.amoxsna.amoxsna. 10=n , ,05,0=α  15=σ  

         180  :0 =aH  

         180  :1 >aH  

gvaqvs marjvena alternativa, amitom kritikuli 
area (32.3) intervali  

)  ;( ∞+αz  

64,105,0 =z . gamoviyenoT (32.1) statistika 
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n

aX
XZ n

n σ
0)(

−
= . 

gamoTvlebiT miviRebT 1,19310 =x  

761,2

10

15

180
)( 10

10 =
−

=
x

xZ . 

vinaidan 05,010 64,1761,2)( zxZ =>= , amitom )(xZ
n

 moxvda 

kritikul areSi, ris gamoc 0H  hipoTezas uarvyofT 

0,05 mniSvnelovnobis doniT da CavTvliT, rom 
yoveldRiurad gayiduli boTlebis raodenoba metia 
180-ze =α 0,05 riskis albaTobiT. 

analogiurad SeiZleba SevamowmoT rTuli hipoTeza 
marjvena rTuli alternativiT 

00   : aaH ≤  

          01   : aaH >   

   kritikuli are iqneba isev (32.3)  

)  ;( ∞+αz  

usasrulo Sualedi. Tu )(xZ
n

 statistikis mniSvne-

loba ),,,( 21 n
xxxx …=  wertilSi )(xZ

n
 akmayofilebs 

pirobas 

αzxZ
n

>)(  

maSin 0H  hipoTezas uarvyofT α mniSvnelovnobis 

doniT. winaaRmdeg SemTxvevaSi misi uaryofis 
safuZveli ara gvaqvs. 

magaliTi 32magaliTi 32magaliTi 32magaliTi 32.4.4.4.4.... sadazRvevo kompanias uZravi qonebis 
dazRvevis seqtorSi TiTo ubedur SemTxvevaze 
klientisaTvis 5000 evros gadaxda uwevs. ukanaskneli 
10 wlis ganmavlobaSi ubedur SemTxvevaTa statistika 
im klientebisaTvis, romelTac uZravi qoneba am 
kompaniaSi daazRvies aseTia: 

18; 15; 20; 25; 17; 24; 23; 19; 26; 22. 
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SeuZlia Tu ara kompaniis menejers 0,95 albaTobiT 
elodos, rom kompaniis mier wlis ganmavlobaSi 
gasacemi Tanxa ar aRemateba 100.000 evros? Tu 
cnobilia, rom ubedur SemTxvevaTa dispersiaa 8. 

amoxsna.amoxsna.amoxsna.amoxsna. cxadia 100.000 evros gacema moxdeba, Tu 
wlis ganmavlobaSi moxda 20 ubeduri SemTxveva, 
amitom amocana SegviZlia ase CamovayaliboT. 

SeuZlia Tu ara kompaniis menejers 0,95 albaTobiT 
elodos, rom kompaniaSi dazRveuli uZravi qonebis 
ubedur SemTxvevaTa raodenoba ar gadaaWarbebs 20-s? 

vigulisxmoT, rom ubeduri SemTxvevebi uamravi 
sxvadasxva damoukidebeli mizezebiTaa gamowveuli da 
amitom normalurad ganawilebulad SegviZlia miviC-
nioT. maSasadame gvaqvs normalurad ganawilebuli 

populacia. cnobili 2 8σ =  dispersiiT da unda 

SevamowmoT 05,095,01 =−=α  mniSvnelovnobis doniT 
Semdegi hipoTeza 

        20  :0 ≤aH  

        20  :1 >aH   

10=n ; 05,0=α ; 80 =σ . movZebnoT standartuli 

normaluri ganawilebis zeda α kritikuli wertili. 

64,105,0 =z . gamoTvlebiT miviRebT 9,2010 =x  

10
10

20
( ) 1,006

8

10

x
Z x

−
= = . 

kritikuli are aviRoT ( ∞+   ;05,0z ) anu (1,64; +∞) 
intervali 

64,1)(10 >xZ . 

maSasadame 0,05 mniSvnelovnobis doniT hipoTezis 
uaryofis safuZveli ara gvaqvs. e.i. menejers SeuZlia 
0,95 albaTobiT ivaraudos, rom ubedur SemTxvevaTa 
ricxvi dazRveuli uZravi qonebisaTvis ar aRemateba 
20-s da Sesabamisad kompaniis mier wlis ganmavlobaSi 
gasacemi sadazRvevo Tanxa ar aRemateba 100000 evros. 
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ganvixiloT ormxrivi rTuli alternativis 
SemTxveva 

3) 00   : aaH =     

                            01   : aaH ≠     

1H  ormxrivi alternatiuli rTuli hipoTezaa. am 

SemTxvevaSi 0H  hipoTezas uarvyofT da 1H  alterna-

tivas miviRebT im 
n

xxx ,,, 21 …  SerCevisaTvis romlisTvi-

sac 
n

X  statistikis mniSvneloba 0a  ricxvs moscil-

deba (nebismier mxares) garkveul manZilze metad. es 
manZili SevarCioT Semdegnairad: ganvixiloT igive 

)(xZ
n

 statistika, romelsac zemoT viyenebdiT da 

mocemuli α mniSvnelovnobis donisaTvis aviRoT 

standartuli normaluri ganawilebis zeda 
2

α
 da 

qveda 
2

α
 kritikuli wertilebi, Sesabamisad 2αz  da 

2αz− . 0H  hipoTezas uarvyofT Tu  

)   ()  ()( 22 ∞−−∞∈ αα zzxZ
n

∪  

anu 

2|)(| αzxZ
n

> .                    (32.5) 

magaliTi 32magaliTi 32magaliTi 32magaliTi 32.5.5.5.5.... davubrundeT 29.1 magaliTs. Sevamow-
moT hipoTeza sasursaTo maRaziis saSualo dRiuri 
navaWris Sesaxeb. SevamowmoT 1,0=α  mniSvnelovnobis 
doniT martivi hipoTeza ormxrivi alternativiT 

       205  :0 =aH  

       205  :1 ≠aH   

amoxsna. amoxsna. amoxsna. amoxsna. 29.1. magaliTidan cnobilia 20=σ ; ;25,200=x  
16=n ; 1,0=α  da radgan alternativa ormxrivia 

movZebnoT standartuli normaluri ganawilebis zeda 

05,0
2
=

α
 kritikuli wertili. 64,105,0 =z  
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200,25 205
( ) 0,92

20

15

n
n

X a
Z X

n

σ
− −

= = = − . 

vinaidan miviReT, rom 

( ) 05,0 zxZn > , 

amitom 0,1 mniSvnelovnobis doniT 0H  hipoTezis 

uaryofis safuZveli ara gvaqvs. e.i. maRaziis menejers 
0,1 mniSvnelovnobis doniT SeuZlia CaTvalos, rom 
maRaziis dRiuri navaWri 205 laris tolia. 

axla ganvixiloT SemTxveva, rodesac populaciis 
dispersia ucnobia. am dros populaciis saSualos 
Sesaxeb hipoTezis Semowmebisas kriteriumis (32.1) 

statistikaSi 2σ  dispersia SevcvaloT 2S  SerCeviTi 
dispersiiT da ganvixiloT 

0 0( )

1

n n
n n

X a x a
Z X T

S S

n n

− −
= = =

′

−

                (32.6) 

statistika, romelsac aqvs stiudentis ganawileba 
1−n  Tavisuflebis xarisxiT )1( −nt . moviyvanoT U 

kritikuli are ganxiluli samive SemTxvevisaTvis. 

davafiqsiroT hipoTezis mniSvnelovnobis α done. 
    1)  00   : aaH =  

       01   : aaH <    )  ;( ,1α−−−∞=
n

tU                    (32.7)  

    2)  00   : aaH =  

    01   : aaH >    )  ;( ,1 ∞+= − αn
tU                     (32.8)  

    3)  00   : aaH =  

 01   : aaH ≠    )  ;()  ;( 2 ,12 ,1 ∞+−−∞= −− αα nn
ttU ∪ .    (32.9) 

magaliTi 32magaliTi 32magaliTi 32magaliTi 32.6.6.6.6.... davubrundeT 32.1 magaliTs. moce-
muli gvaqvs 10 dRis ganmavlobaSi benzingasamarTi 
sadguris Semosavlebi (aseuli larebSi) 

6; 12; 5; 8; 9; 5; 9; 8; 9; 9 
benzingasamarTi sadguris Semosavlebis dRiuri 

raodenobis dispersia CavTvaloT ucnobad. 
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SevamowmoT hipoTeza imis Sesaxeb, rom saSualo 

dRiuri Semosavalia 900 lari. alternatiuli 

hipoTezis winaaRmdeg, rom Semosavali naklebia 900 

larze. mniSvnelovnobis done α iyos 0,01. 
amoxsnaamoxsnaamoxsnaamoxsna.  

      9  :0 =aH  

      9  :1 <aH  

dispersia ucnobia 10=n . 01,0=α . gvaqvs marcxena 

alternatiuli hipoTeza, amitom kritikuli area (32.7) 

marcxnidan usasrulo intervali 

)   ;( ,1α−−−∞
n

t . 

821,201,0;9,1 ==− tt
n α . gamoviyenoT (32.6) statistika. 

vRebulobT 

810 =x ;  2,42

10 =S ; 

464,1

9

2,4

98
)(10 −≈

−
=xT  

vinaidan 01,0;910 821,2464,1)( txT =−<−= , amitom kriteriumis 

statistika ar Sedis kritikul areSi. e.i. 0H  

hipoTezis uaryofis safuZveli ara gvaqvs. 
SegviZlia CavTvaloT, rom benzingasamarTi sadguris 

dRiuri Semosavalia 900 lari. 
rogorc vxedavT, amocanis pasuxi gansxvavdeba im 

SemTxvevaSi pasuxisagan, rodesac dispersia cnobili 
iyo. 

analogiurad Semowmdeba, (32.6) statistikis saSua-
lebiT rTuli hipoTezebi saSualos Sesaxeb, rodesac 
dispersia ucnobia. 

moviyvanoT maTi Sesabamisi kritikuli areebi: 

a) 00   : aaH ≥  

    01   : aaH <    )  ;( ,1α−−−∞=
n

tU                     (32.10)  
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   b) 00   : aaH ≤  

    01   : aaH >    )  ;( ,1 ∞+= − αn
tU .                     (32.11)     

magalimagalimagalimagaliTi 32Ti 32Ti 32Ti 32.7.7.7.7 10 dRis ganmavlobaSi gayiduli 
fotoaparatebis raodenobebia 

11; 19; 18; 16; 20; 12; 19; 14; 13; 19 
vigulisxmoT, rom fotoaparatebze moTxovna 

normalurad ganawilebuli SemTxveviTi sididea da 
0,005 mniSvnelovnobis doniT SevamowmoT hipoTeza rom 
dReSi saSualod gayiduli fotoaparatebis raodenoba  
araa naklebi 16-ze alternativiT, rom 16-ze naklebia 

      16  :0 ≥aH  

16  :1 <aH  

amoxsna.amoxsna.amoxsna.amoxsna. radgan dispersia ucnobia, viyenebT (32.6) 

statistikas. 10=n  gamoTvlebiT vRebulobT 1,1610 =x ; 

09,102

10 =S .  

kritikuli are iqneba (32.10) intervali. 

250,3005,0;9,1 ==− tt
n α . 

gamovTvaloT statistikis mniSvneloba mocemuli 
SerCevisaTvis 

094,0

9

16
)(

10

10

10 =
−

=
S

x
xT . 

vinaidan 005,0;910 25,3094,0)( txT −=−<= , amitom statisti-

kis mniSvneloba mocemuli SerCevisaTvis (realizacii-

saTvis) ar Sedis kritikul areSi. maSasadame 0H  

hipoTezis uaryofis safuZveli ara gvaqvs. amitom 0,05 

riskis albaTobiT SegviZlia CavTvaloT, rom saSualod 

dReSi gayiduli fotoaparatebis raodenoba araa 

naklebi 16-ze. 
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amocanebiamocanebiamocanebiamocanebi    

1111. cnobilia 15 sacdel nakveTze moyvanili xorb-
lis erT-erTi jiSis (ЯЛЬЯНС – производство ин-т расте-

ниеводства им. Я.Юриева. Укр.) mosavlianobis maCveneblebi 
1 m2-ze (kg-ebSi). 
 

1,03; 0,94; 0,98; 1,07; 1,11; 1,2; 0,93; 0,97; 1,05; 1,1; 
0,99; 1,07; 1,15; 1,1; 1,02      
   CaTvaleT, rom dispersia 1 m2-ze moyvanili 

xorblis am jiSisaTvis 0,2-is tolia da SeamowmeT 

0,001 mniSvnelovnobis doniT hipoTeza imis Sesaxeb, 

rom saSualo mosavlianoba 1 kv.m-ze araa naklebi 1,05 kg-

ze alternativis winaaRmdeg, rom saSualo naklebia 

1,05 kg-ze. 

2222. cxrilSi moyvanilia kambojis xuTvarskvlavian 

restornebSi erTi adamianis sadilisaTvis saWiro mi-

nimaluri fasebi (larebSi) (2013 w. dekemberis 

monacemebiT). 

 
 

Topaz 69 
MIRO Restaurant & Lounge   43 
Dino in the Dark  31 
Sonoma Oyster   26 
Kanii Japanese Pestaurant   21 
Destination Dining   103 
Circle  62 
PHUMKREUS KHMER – Fine Cambodjian Cuisine 43 
Cuisine Wat Damnak 38 
Heritage Suites Restaurant  34 
Takezono Restaurant 26 
Abacus Restaurant, Garden & Bar 22 

 
SeamowmeT 0,005 mniSvnelovnobis doniT hipoTeza  

saSualo fasis Sesaxeb 
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40:0 ≤aH  

40:1 >aH . 

3333. kompania Midgulf International Ltd-s warmomadgenlebi 
2007 wlis ianvridan 2013 wlis martis fasebis 
kvotirebamde Cikagos safondo birJaze `CME~ (Chicago 

Mercantile Exchange) axorcielebdnen xorblis Sesyidvas 
1 tonaze Semdegi fasebiT (aSS dolarebSi) 

 
293; 291,2; 297,1; 295,11; 298,05; 301,1; 303,05; 307,1; 
295,03; 297; 299,1; 302,1; 302,12; 307,1; 309,2; 311,1; 
309,4; 310,1.       
   
   CaTvaleT, rom fasis dispersia 100-is tolia da 
SeamowmeT 0,01 mniSvnelobis doniT hipoTeza imis 
Sesaxeb, rom saSualo fasi am wlebis ganmavlobaSi 
xorblis erT tonaze iyo $294 alternativis 
winaaRmdeg, rom fasi ar iyo $294. 

4444. cxovelTa dacvis msoflio organizaciis        
(WSPA-World Society for the Protection of Animals) baltiis 
zRvis auzis filialSi gamoikvlies mogzauri 
albatrosis  (Diomedea exulans) 20 zrdasruli 
erTeulis frTebis gaSlis sidide. CaTvaleT, rom 
frTebis gaSlilobis dispersia 0,6 metris tolia da 
miRebuli monacemebisaTvis 0,005 mniSvnelovnobis 
doniT SeamowmeT Semdegi hipoTeza 

9,2:0 =lH  

9,2:0 >lH . 

2,8; 2,7; 3; 3,12; 2,85; 2,93; 2,9; 3,12; 3,15; 3,2; 
3,1; 3,05; 2,9; 2,72; 2,75; 3,10; 3,13; 2,9; 2,82; 2,78 
 

5555. belorusiis universalur safondo birJaze (ОАО 

,,БВФБ” – Открытое Акционерное Общество ,,Белорусская 

Валютно фондовая Биржа”)  2013 wlis ianvris Tvis 
garigebebSi dafiqsirda erTi kilogrami Roris 
xorcis Semdegi fasebi (rusul rublSi)  
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102; 100; 104; 98; 97; 100; 101; 99; 96; 

105; 100; 97; 100; 101; 98; 99.   
 

SeiZleba Tu ara am monacemebze dayrdnobiT 0,001 

riskis albaTobiT vamtkicoT, rom drois am SualedSi 

Roris xorcis Sesyidvis saSualo fasi iyo 100 rubli 

im alternativis winaaRmdeg, rom naklebi iyo 100 

rublze. 

 
pasuxebipasuxebipasuxebipasuxebi    

1111) 0,001 riskis albaTobiT ZiriTadi hipoTezis 
ugulvebelyofis safuZveli ar arsebobs. SeiZleba 
vamtkicoT, rom 1 m2-ze xorblis am jiSis mosavali 
araa naklebi 1,05-ze.  

2222) 0,005 riskis albaTobiT ZiriTadi hipoTezis 
ugulvebelyofis safuZveli ar arsebobs. vTvliT, 
rom restoranSi erTi adamianis sadilis saSualo 
fasi ar aRemateba 40 lars. 

3333) 0H  hipoTezas uarvyofT da 0,01 riskis 

albaTobiT vTvliT, rom 1 tona xorblis Sesyidvis 
fasi ar aris 294 aSS dolaris toli. 

4444) 0,001 riskis albaTobiT ZiriTadi hipoTezis 
uaryofis safuZveli ar arsebobs. vTvliT, rom 
albatrosis frTebis gaSlilobaa 2,9 m. 

5555) 0,001 riskis albaTobiT hipoTezis uaryofis 
safuZveli ar arsebobs.L SeiZleba CavTvaloT, rom 1 
kg xorcis fasi iyo 100 rusuli rubli alternativis 
winaaRmdeg, rom fasi naklebia 100 rusul rublze. 
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danarTidanarTidanarTidanarTi    

    

cxrili 1. Tanabrad ganawilebulin SemTxveviTi ricxvebicxrili 1. Tanabrad ganawilebulin SemTxveviTi ricxvebicxrili 1. Tanabrad ganawilebulin SemTxveviTi ricxvebicxrili 1. Tanabrad ganawilebulin SemTxveviTi ricxvebi    
    

10097 
37542 
08422 
99019 
12807 

32533 
04805 
68953 
02529 
99970 

76520 
64894 
19645 
09376 
80157 

13586 
74296 
09303 
70715 
36147 

34673 
24805 
23209 
38311 
64032 

54876 
24037 
02560 
31165 
36653 

80959 
20636 
15953 
88676 
98951 

09117 
10402 
34764 
74397 
16877 

39292 
00822 
35080 
04436 
12171 

74945 
91665 
33606 
27659 
76833 

66065 
31060 
85269 
63573 
73796 

74717 
10805 
77602 
32135 
45753 

34072 
45571 
02051 
05325 
03529 

76850 
82406 
65692 
47048 
64778 

36697 
35303 
68665 
90553 
35808 

36170 
42614 
74818 
57548 
34282 

65813 
86799 
73053 
28468 
60935 

39885 
07439 
85247 
28709 
20344 

11199 
23403 
18623 
83491 
35273 

29170 
09732 
88579 
25624 
88435 

98520 
11805 
83452 
88685 
99594 

17767 
05431 
99634 
40200 
67348 

14905 
39808 
06288 
86507 
87517 

68607 
27732 
98083 
58401 
64969 

22109 
50725 
13746 
36766 
91826 

40558 
68248 
70078 
67951 
08928 

60970 
29405 
18475 
90364 
93785 

93433 
24201 
40610 
76493 
61368 

50500 
52775 
68711 
29609 
23478 

73998 
67851 
77817 
11062 
34113 

65481 
80124 
74350 
69916 
09893 

17674 
35635 
99817 
26803 
20505 

17468 
17727 
77402 
66252 
14225 

50950 
08015 
77214 
29148 
68514 

58047 
45318 
43236 
36936 
46427 

76974 
22374 
00210 
87203 
56788 

73039 
21115 
45521 
76621 
96297 

57186 
78253 
64237 
13990 
78822 

40218 
14385 
96286 
94400 
54382 

16544 
53763 
02655 
56418 
14598 

91499 
80336 
44104 
12550 
63606 

14523 
94598 
81949 
73742 
49329 

68479 
26940 
85157 
11100 
16505 

27686 
36858 
47954 
02040 
34484 

46162 
70297 
32979 
12860 
40219 

83554 
34135 
26575 
74697 
52563 

94750 
53140 
57600 
96644 
43651 

89923 
33340 
40881 
89439 
77082 

37089 
42050 
22222 
28707 
07207 

20048 
82341 
06413 
25815 
31790 

61196 
15474 
94557 
42481 
23523 

90446 
45266 
28573 
16213 
78317 

26457 
95270 
67897 
97344 
73208 

47774 
79953 
54387 
08721 
89837 

51924 
59367 
54622 
16868 
68935 

33729 
83848 
44431 
48767 
91416 

65394 
82396 
91190 
03071 
26252 

59593 
10118 
42592 
12059 
29663 

42582 
33211 
92927 
25701 
05522 

60527 
59466 
45973 
46670 
82562 

 
    

    
    

 

 

 



 238

cxrili 2cxrili 2cxrili 2cxrili 2    

standartuli normaluri ganawilebis funqciis standartuli normaluri ganawilebis funqciis standartuli normaluri ganawilebis funqciis standartuli normaluri ganawilebis funqciis 
mniSvnelobebis cxrilimniSvnelobebis cxrilimniSvnelobebis cxrilimniSvnelobebis cxrili    

    

    
standartuli norstandartuli norstandartuli norstandartuli normaluri ganawilebis zeda maluri ganawilebis zeda maluri ganawilebis zeda maluri ganawilebis zeda α     kritikuli (kritikuli (kritikuli (kritikuli ( Zα ) ) ) ) 

wertilebis wertilebis wertilebis wertilebis mniSvnelobebimniSvnelobebimniSvnelobebimniSvnelobebi    
αααα    0.1 0.05 0.025 0.0125 0.01 0.005 0.0025 0.001 

 Zαααα    αααα    1.28 1.64 1.96 2.24 2.33 2.57 2.81 3.08 
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cxrili cxrili cxrili cxrili 3333    
    

ცხრილი 3. სტიუდენტის tn,α (ზედა α კრიტიკული) წერტილების ცხრილი 

Table of Critical Values, tn,α, in a Student T-Distribution with n degrees of freedom and a confidence 
limit pwhere α=1–p. 

 

n 
Confidence Limits (top) and α (bottom) for a One-Tailed Test. 

60% 75% 80% 85% 90% 95% 97.5% 98% 99% 99.5% 99.75% 99.9% 99.95% 

0.4 0.25 0.2 0.15 0.1 0.05 0.025 0.02 0.01 0.005 0.0025 0.001 0.0005 

1 0.32492 1.00000 1.37638 1.96261 3.07768 6.31375 12.70620 15.89454 31.82052 63.65674 127.32134 318.30884 636.61925 

2 0.28868 0.81650 1.06066 1.38621 1.88562 2.91999 4.30265 4.84873 6.96456 9.92484 14.08905 22.32712 31.59905 

3 0.27667 0.76489 0.97847 1.24978 1.63774 2.35336 3.18245 3.48191 4.54070 5.84091 7.45332 10.21453 12.92398 

4 0.27072 0.74070 0.94096 1.18957 1.53321 2.13185 2.77645 2.99853 3.74695 4.60409 5.59757 7.17318 8.61030 

5 0.26718 0.72669 0.91954 1.15577 1.47588 2.01505 2.57058 2.75651 3.36493 4.03214 4.77334 5.89343 6.86883 

6 0.26483 0.71756 0.90570 1.13416 1.43976 1.94318 2.44691 2.61224 3.14267 3.70743 4.31683 5.20763 5.95882 

7 0.26317 0.71114 0.89603 1.11916 1.41492 1.89458 2.36462 2.51675 2.99795 3.49948 4.02934 4.78529 5.40788 

8 0.26192 0.70639 0.88889 1.10815 1.39682 1.85955 2.30600 2.44898 2.89646 3.35539 3.83252 4.50079 5.04131 

9 0.26096 0.70272 0.88340 1.09972 1.38303 1.83311 2.26216 2.39844 2.82144 3.24984 3.68966 4.29681 4.78091 

10 0.26018 0.69981 0.87906 1.09306 1.37218 1.81246 2.22814 2.35931 2.76377 3.16927 3.58141 4.14370 4.58689 

11 0.25956 0.69745 0.87553 1.08767 1.36343 1.79588 2.20099 2.32814 2.71808 3.10581 3.49661 4.02470 4.43698 

2
3

9
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n 

 

 

Confidence Limits (top) and α (bottom) for a One-Tailed Test. 

60% 75% 80% 85% 90% 95% 97.5% 98% 99% 99.5% 99.75% 99.9% 99.95% 

0.4 0.25 0.2 0.15 0.1 0.05 0.025 0.02 0.01 0.005 0.0025 0.001 0.0005 

12 0.25903 0.69548 0.87261 1.08321 1.35622 1.78229 2.17881 2.30272 2.68100 3.05454 3.42844 3.92963 4.31779 

13 0.25859 0.69383 0.87015 1.07947 1.35017 1.77093 2.16037 2.28160 2.65031 3.01228 3.37247 3.85198 4.22083 

14 0.25821 0.69242 0.86805 1.07628 1.34503 1.76131 2.14479 2.26378 2.62449 2.97684 3.32570 3.78739 4.14045 

15 0.25789 0.69120 0.86624 1.07353 1.34061 1.75305 2.13145 2.24854 2.60248 2.94671 3.28604 3.73283 4.07277 

16 0.25760 0.69013 0.86467 1.07114 1.33676 1.74588 2.11991 2.23536 2.58349 2.92078 3.25199 3.68615 4.01500 

17 0.25735 0.68920 0.86328 1.06903 1.33338 1.73961 2.10982 2.22385 2.56693 2.89823 3.22245 3.64577 3.96513 

18 0.25712 0.68836 0.86205 1.06717 1.33039 1.73406 2.10092 2.21370 2.55238 2.87844 3.19657 3.61048 3.92165 

19 0.25692 0.68762 0.86095 1.06551 1.32773 1.72913 2.09302 2.20470 2.53948 2.86093 3.17372 3.57940 3.88341 

20 0.25674 0.68695 0.85996 1.06402 1.32534 1.72472 2.08596 2.19666 2.52798 2.84534 3.15340 3.55181 3.84952 

21 0.25658 0.68635 0.85907 1.06267 1.32319 1.72074 2.07961 2.18943 2.51765 2.83136 3.13521 3.52715 3.81928 

22 0.25643 0.68581 0.85827 1.06145 1.32124 1.71714 2.07387 2.18289 2.50832 2.81876 3.11882 3.50499 3.79213 

23 0.25630 0.68531 0.85753 1.06034 1.31946 1.71387 2.06866 2.17696 2.49987 2.80734 3.10400 3.48496 3.76763 

24 0.25617 0.68485 0.85686 1.05932 1.31784 1.71088 2.06390 2.17154 2.49216 2.79694 3.09051 3.46678 3.74540 

25 0.25606 0.68443 0.85624 1.05838 1.31635 1.70814 2.05954 2.16659 2.48511 2.78744 3.07820 3.45019 3.72514 

26 0.25595 0.68404 0.85567 1.05752 1.31497 1.70562 2.05553 2.16203 2.47863 2.77871 3.06691 3.43500 3.70661 

27 0.25586 0.68368 0.85514 1.05673 1.31370 1.70329 2.05183 2.15782 2.47266 2.77068 3.05652 3.42103 3.68959 

28 0.25577 0.68335 0.85465 1.05599 1.31253 1.70113 2.04841 2.15393 2.46714 2.76326 3.04693 3.40816 3.67391 

29 0.25568 0.68304 0.85419 1.05530 1.31143 1.69913 2.04523 2.15033 2.46202 2.75639 3.03805 3.39624 3.65941 

 

2
4

0
 



 241

 

 

 

 

n 

 

 

 

 

 

Confidence Limits (top) and α (bottom) for a One-Tailed Test. 

60% 75% 80% 85% 90% 95% 97.5% 98% 99% 99.5% 99.75% 99.9% 99.95% 

0.4 0.25 0.2 0.15 0.1 0.05 0.025 0.02 0.01 0.005 0.0025 0.001 0.0005 

30 0.25561 0.68276 0.85377 1.05466 1.31042 1.69726 2.04227 2.14697 2.45726 2.75000 3.02980 3.38518 3.64596 

40 0.25504 0.68067 0.85070 1.05005 1.30308 1.68385 2.02108 2.12291 2.42326 2.70446 2.97117 3.30688 3.55097 

50 0.25470 0.67943 0.84887 1.04729 1.29871 1.67591 2.00856 2.10872 2.40327 2.67779 2.93696 3.26141 3.49601 

60 0.25447 0.67860 0.84765 1.04547 1.29582 1.67065 2.00030 2.09936 2.39012 2.66028 2.91455 3.23171 3.46020 

70 0.25431 0.67801 0.84679 1.04417 1.29376 1.66691 1.99444 2.09273 2.38081 2.64790 2.89873 3.21079 3.43501 

80 0.25419 0.67757 0.84614 1.04320 1.29222 1.66412 1.99006 2.08778 2.37387 2.63869 2.88697 3.19526 3.41634 

90 0.25410 0.67723 0.84563 1.04244 1.29103 1.66196 1.98667 2.08394 2.36850 2.63157 2.87788 3.18327 3.40194 

100 0.25402 0.67695 0.84523 1.04184 1.29007 1.66023 1.98397 2.08088 2.36422 2.62589 2.87065 3.17374 3.39049 

500 0.25348 0.67498 0.84234 1.03751 1.28325 1.64791 1.96472 2.05912 2.33383 2.58570 2.81955 3.10661 3.31009 

1000 0.25341 0.67474 0.84198 1.03697 1.28240 1.64638 1.96234 2.05643 2.33008 2.58075 2.81328 3.09840 3.30028 

∞ 0.25335 0.67449 0.84162 1.03643 1.28155 1.64485 1.95996 2.05375 2.32635 2.57583 2.80703 3.09023 3.29053 

 

2
4

1
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atributi, 10 
 

bbbb    

boqsploti, 88 
gggg    

ganawileba diskretuli 158 
  _ asimetriuli marjvena, 75 
  _ _  marcxena, 75 
  _ _  mniSvnelovnad, 75 
  _ _  umniSvnelod, 75 
  _ bernulis, 174 
  _ bimodaluri, 80, 175 
  _ binomuri, 174 
  _ normaluri, 179 
  _ _ standartuli, 179 
  _ polimodaluri, 80, 175 
  _ simetriuli, 74 
  _ ramodenime wveroTi, 76 
  _ stiudentis, 181 
  _ unimodaluri, 80, 175 
  _ zariseburi, 74 
ganawilebis cxrili 
  _ _ diskretuli, 158 
  _ _ sixSireTa, 24 
  _ _ _ intervaluri, 31, 44 
  _ _ _ Tvisebrivi maxasia- 
                 Teblis, 52 
  _ _ fardobiT sixSireTa, 24 
  _ _ _ intervaluri, 31 
  _ _ _ Tvisebrivi maxasia- 
                   Teblis, 52 
             

dddd    

diagrama meseruli, 25 
  

 _ marTkuTxedebiani, 57 
 _ foTlebiani Rerosi, 39, 41 
 _ wertilovani, 25 
 _ wriuli, 56 
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kriteriumis statistika, 208 
  _ simZlavre, 211 
kritikuli are, 209 

  _ zeda α wertili, 162 
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monacemi 
  _ Tvisebrivi, 12 
  _ meoradi, 16 
  _ nedli, 23 
  _ pirveladi, 16 
  _ raodenobrivi, 12 
  _ rigobrivi, 14 
 

nnnn 

ndobis albaToba, 199 
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cxrili  sixSireTa, 24, 31, 52 
  _ fardobiT sixSireTa, 24,    
  _ SeuRlebis, 54 
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  _ statistikuri, 208 
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