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Tavi I  
 

monacemTa warmodgena 
 

monacemebs uwodeben obieqtTa raime simravlis raodenobriv an Tvisebr-
iv maxasiaTebelTa dakvirvebuli mniSvnelobebis erTobliobas. am erToblio-
bis yovel wevrs dakvirveba, monacemi an monacemi wertili ewodeba. igi SeiZ-
leba iyos fizikuri gazomvis Sedegi (magaliTad, wona an simaRle), pasuxi ki-
Txvaze (ki an ara) an raime niSnis mixedviT klasifikaciis Sedegi. yvela Sesa-
Zlo dakvirvebaTa simravle Seadgens statistikur populacias: statistikuri 
populacia aris konkretuli maxasiaTeblis yvela SesaZlo mniSvnelobis erT-
oblioba. populaciis sapirispirod SerCeva an amokrefa mxolod zogierT da-
kvirvebul mniSvnelobas moicavs: SerCeva anu amokrefa aris dakvirvebaTa erT-
oblioba, romelic Seadgens populaciis mxolod raime nawils. statistikuri 
kvlevis saboloo mizani populaciis Seswavlaa. im SemTxvevaSi, roca popula-
cia sruladaa mocemuli, amboben, rom xelTa gvaqvs sruli aRweris Sedegebi. 
magram problema swored isaa, rom xSirad sruli aRwera SeuZlebeli an miz-
anSeuwonelia da mkvlevaris gankargulebaSi mxolod SerCevaa.  
 Tavdapirvel monacemebs raime azriT dalagebis, dajgufebisa da krebsi-
Ti (erTiani) mimoxilvis gareSe nedli (daumuSavebeli) monacemebi ewodeba. ne-
dli monacemebis dalagebis, dajgufebisa da krebsiTi mimoxilvis meTodolo-
gia Seadgens deskrifciul anu aRweriT statistikas. nedli monacemebi xSir-
ad ricxvebia, romlebic Cawerilia ise rogorc isini cdis (eqsperimentis, da-
kvirvebis) Sedegad miiRebian. ufro moxerxebulia es monacemebi cxrilis sax-
iT Caiweros.  
 magaliTi 1. aTi abiturienti gadis testirebas maTematikaSi. nebismier 

maTgans SeuZlia daagrovos nulidan 5 qulamde CaTvliT. iX  -- iyos qulaTa 

is raodenoba, romelic daagrova i -ma abiturientma, 1, 2,...,10i  . 

 maSin mniSvnelobebi 0, 1, 2, 3, 4, 5 – erTi abiturientis mier dagrovil 

qulaTa SesaZlo raodenoba -- qmnis populacias. SerCeva 1 2 10, ,...,X X X  -- aTi ab-

iturientis testirebis Sedegia. SerCevis relizaciebi SeiZleba iyos ricxveb-
is Semdegi erTobliobebi (aTeulebi): {5,3,0,1,4,2,5,4,1,5} an {4,4,5,3,3,1,5,5,2,5} an {3,4, 
5,0,1,2,3,4,5,4} da a. S. advili dasanaxia, rom sazogadod SesaZlo realizaciebis 
raodenoba e. w. gamravlebis principis Tanaxmad iqneba 105 (cxadia, rom es igi-
vea rac dabrunebiT dalagebuli amorCevis SemTxvevaSi gansxvavebul SedegTa 
raodenoba). 
  SerCeva 5,3,0,1,4,2,5,4,1,5 CavweroT cxrilis saxiT. am SerCevaSi qula  “5” 
gvxvdeba 3-jer, 3 aris “5”-is sixSire. analogiurad, “4”-is sixSire aris 2, “3”-
is – 1, “2”-is -- 1, “1”-is – 2 da “0”-is – 1. SevadginoT cxrili, romlis pirvel 
striqonSi Cawerila qulebi, xolo meore striqonSi ki – sixSireebi: 

qula 0 1 2 3 4 5 
sixSire 1 2 1 1 2 3 

cxadia, rom es cxrili Seicavs igive informacias, rasac nedli monace-
mebi, oRond is ufro TvalsaCino da moxerxebulia.   
 nedli monacemebis Caweris uZveles formas warmoadgens e. w. piqtograma, 
romelsac adamianebi iyenebdnen jer kidev damwerlobis Seqmnamde (ufro zus-
tad, piqtograma SeiZleba CaiTvalos damwerlobis pirvel formad). piqtogra-
ma warmoadgens monacemebis warmodgenis (Cvenebis) mimzidvel saSualebas 
(xerxs). piqtograma aris sxvadasxva sagnebisa da movlenebis sqematuri warmo-
dgena. saxelwodeba piqtograma warmodgeba laTinuri pictus, romelic niSnavs 

xatvas da berZnuli γράμμα, romelic niSnavs Caweras. piqtograma gamoiyenebo-
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da adreul damwerlobiT sistemebSi, magaliTad, ieroglifebSi. am SemTxveva-
Si naxazebs gamoiyenebdnen fonetikuri asoebis aRsaniSnavad. ieroglifi warm-

odgeba berZnuli sityvebisagan: ἱερός, romelic niSnavs wmindas da γλύφειν, 
romelic niSnavs naWdev werils. nacvlad imisa, rom gamoviyenoT mesrebi an 
diagramebi, viyenebT suraTebs (simboloebs).  Tanamedrove gagebiT, piqtograma 
aris cxrilis forma, romelSic sagnebi an maTi raodenobebi gamosaxulia ra-
ime niSnebiT (simboloebiT).  
 magaliTi 2. gamokiTxul iqna 50 skolis moswavle, Tu ra transportiT 
midiodnen isini skolaSi. P18 moswavlis pasuxi iyo avtobusi, 7 moswavlis – 
matarebeli, 8 moswavlis – avtomobili, 14 moswavlis – fexiT, xolo  3 moswa-
vlis ki – velosipediT. warmovadginoT es monacemebi piqtogramis saxiT. gavi-
TvaliswinoT, rom nebismier piqtogramas unda hqondes “gasaRebi”. am SemTxvev-

aSi simboloTi ♫ -- avRniSnoT ori adamiani, xolo ♪ simboloTi -- erTi ada-
miani. maSin piqtogramas eqneba saxe: 

transportis saxeoba gasaRebi: ♪ -- 1 adamiani, ♫ -- 2 adamiani 
avtobusi  ♫ ♫ ♫ ♫ ♫ ♫ ♫ ♫ ♫ 
matarebeli ♫ ♫ ♫ ♪ 
avtomobili ♫ ♫ ♫ ♫ 
fexiT mosiarule ♫ ♫ ♫ ♫ ♫ ♫ ♫ 
velosipedi ♫ ♪ 

 amJamad piqtogramebi gamoiyeneba sagzao niSnebze, kompiuterul teqnika-
Si, rogorc sasoflo-sameurneo, ise samrewvelo produqciaze sxvadasxva mon-
acemebisa da moxmarebis wesebis gamosaxatavad (magaliTad, ra temperaturis 
mqone uToTi SeiZleba tansacmlis dauToeba).  

 
wertilvani, xazovani, svetovani, wriuli da  
foTlebiani Reroebis msgavsi diagramebi 

 
 Tvisebriv monacemTa ganawilebis grafikuli warmodgenisaTvis ori Ziri-
Tadi saSualeba arsebobs: marTkuTxedebiani (anu svetovani) diagramebi da 
wriuli (anu seqtorebiani) diagramebi. 
 magaliTi 1.  qvemoT moyvanilia skolis damamTavrebeli klasebis moswav-
leTa akademiuri moswreba niSnebis mixedviT. I kategoria: “9 _ 10 baliani” – 
21 moswavle, II kategoria: “7 – 8 baliani” – 47 moswavle, III kategoria: “5 – 6 
baliani” – 32 moswavle. 

aviRoT abscisTa RerZze mdebare toli fuZeebis mqone sami maTkuTxedi, 
romelTa simaRleebi proporciulia moswavleTa  raodenobebis da isini erT-
maneTisagan toli daSorebiT ganvalagoT. ordinatTa RerZze gadaizomeba six-
Sireebi. ase miRebul naxats marTkuTxedebiani diagrama ewodeba. cxadia, rom 
vertikalur RerZze SeiZleboda gadagvezoma fardobiTi sixSire. 

  
 wriuli diagrama gankuTvnilia drois mocemul momentSi an mocemul 
SualedSi obieqtTa mocemuli raodenobis komponentebad dayofis anu am obie-
qtTa klasifikaciis aRsaniSnavad, igi ufro moxerxebulia procentebSi gamo-

marTkuTxedebiani diagrama
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Tqmuli nawilebis an fardobiTi sixSireebis gamosaxatad. Cvens magaliTSi va-
gebT seqtorebs, romlebic Seadgenen sruli kuTxis – 3600-is  Sesabamisad 
21/100-s, anu 21%-s, 47/100-s anu 47%-s, 32/100-s anu 32%-s.  

 
statistikaSi intensiurad gamoiyeneba wriuli diagrama. wriuli diagram-

is gamoyenebis mizania vaCvenoT mTelis nawilebs Soris urTierTmimarTeba seq-
torebis zomebis vizualuri Sedarebis gziT. gamoiyeneba rogorc procentebi, 
ise proporciebi. sidideebi SeiZleba iyos rogorc ricxobrivi, ise kategori-
uli bunebis. 

wriuli diagrama es aris seqtorebad dayofili wre, sadac TiToeuli se-
qtori Seesabameba nebismieri kategoriis ganawilebaSi monawile sixSireebis 
procentul gamosaxulebebs an fardobiT sixSireebs. 

magaliTi 2. qvemoT moyvanilia 1998 wlis ganmavlobaSi msubuq sauzmeze 
daxarjuli funtebis raodenobis ganawileba sakvebis saxeobebis mixedviT. ava-
goT wriuli diagrama.    

msubuqi sauzme funtebi (sixSire) 
kartofilis “Cifsi” 11.2 milioni 

simindis “Cifsi” 8.2 milioni 
funTuSa 4.3 milioni 

simindis burbuSela 3.8 milioni 
keqsi 2.5 milioni 

 jami 30.0 milioni 

amoxsna.  
 nabiji 1. vinaidan wre Sedgeba 360 gradusisagan, TiToeuli klasis sixSi-

re unda gadaviyvanoT wris proporciul nawilSi. es gadayvana unda moxdes Sem-
degi formulis gamoyenebiT 

        
 

 
     

 
  

sadac  -- aris TiToeuli klasis Sesabamisi sixSire, xolo  -- aris sixSir-

eTa jami. amitom gveqneba Semdegi Tanafardobebi (cxadia, rom yvela gradusis 

jami unda iyos ): 

   kartofilis “Cifsi”   __  
    

  
           

 
           simindis “Cifsi”       __  

   

  
           

        funTuSa     __  
   

  
           

          simindis burbuSela   __  
   

  
          

                keqsi        __  
   

  
          

         jami      _____      . 
 nabiji 2. TiToeuli sixSire unda gadaviyvanoT agreTve procentebSi, ris-

Tvisac unda visargebloT formuliT: 

  
 

 
      . 

wriuli diagrama

21%

47%

32%

n 

f n

0360
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 Sesabamisad, Cven miviRebT Semdeg procentebs (cxadia maTi jami unda iyos 
100%): 

 kartofilis “Cifsi”  __  
    

  
            

 
      simindis “Cifsi”      __  

   

  
             

      funTuSa     __  
   

  
             

        simindis burbuSela   __  
   

  
          

             keqsi        __  
   

  
           

        jami      _____      . 
SeniSvna: damrgvalebis gamo gradusebis jami SeiZleba yovelTvis ar iyos 

360 gradusi, iseve rogorc procentebis jami – 100%. 
  nabiji 3. visargebloT transportiriT, davxazoT wriuli diagrama da ma-
sze mivuTiToT TiToeuli seqtoris dasaxeleba da Sesabamisi erTeuli, rog-
orc es naxazzea naCvenebi. 

  
magaliTi 3. avagoT wriuli diagrama armiis axalwveulTa sisxlis jguf-

ebis sixSireTa ganawilebis qvemoT moyvanili cxrilis mixedviT: 
klasi sixSire 

A 5 

BB 7 

O 9 

AB 4 
 jami  25 

amoxsna. 
nabiji 1. vipovoT TiToeuli klasis Sesabamisi gradusuli zoma Semdegi 

formulis gamoyenebiT: 

        
 

 
     

 
. 

advilad davrwmundebiT, rom miviRebT gradusebis Semdeg ricxvebs:  

        A __    
 
,  B  __       ,  O  __       

 
,  AB  __        

 
. 

nabiji 2. vipovoT TiToeuli klasis Sesabamisi procenti, Semdegi formu-
lis mixedviT: 

  
 

 
      . 

miviRebT Sesabamisad procentebis Semdeg ricxvebs: 
        A __    ,  B  __    ,  O  __     ,  AB  __     . 
nabiji 3. visargebloT transportiriT, avagoT wriuli diagrama da masze 

movniSnoT TiToeuli seqtoris saxeli. gveqneba:  

kartofilis 
"Cifsi", 134

simindis 
"Cifsi", 98

funTuSa, 52

simindis 
burbuSela, 

46

keqsi, 30

kartofilis 
"Cifsi"
38%

simindis 
"Cifsi"
27%

funTuSa
14%

simindis 
burbuSela

13%

keqsi
8%
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am diagramidan Cans, rom yvelaze metad gavrcelebuli sisxlis jgufia O 

(36%). imisaTvis, rom  gavaanalizoT wriul diagramaze warmodgenili monacemebi, 
unda SevadaroT seqtorebi. magaliTad, aris Tu ara romelime seqtori Sedareb-
iT didi yvela danarCenTan SedarebiT? es diagrama gviCvenebs, rom yvela dana-
rCen sisxlis tips Soris yvelaze metad gavrcelebulia O tipis sisxli. adami-
anebi, romelTac aqvT AB tipis sisxli, arian umciresobaSi. adamianebis orjer 
ufro met raodenobas aqvs O tipis sisxli, AB tipis sisxlTan SedarebiT.  
 magaliTi 4. msxvili kompaniis kadrebis ganyofilebis ufross daevala Ca-
etarebina TanamSromelTa samsaxurSi ar gamocxadebis analizi. qveviT mocemu-
lia ukanaskneli 21 samuSao dRis ganmavlobaSi samsaxurSi ar gamocxadebul 
TanamSromelTa raodenobebi. 

1, 1, 2, 2, 1, 0, 2, 3, 2, 2, 1, 1, 4, 3, 1, 0, 2, 1, 4, 1, 3. 
 pirvel rigSi monacemebi davalagoT zrdadobis mixedviT (gavakeToT va-
riaciuli mwkrivi). miviRebT Semdeg mwkrivs: 

0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 3, 3, 3, 4, 4. 
 variaciuli mwkrividan Cven advilad SegviZlia amovweroT masSi Semava-
li gansxvavebuli ricxviTi mniSvnelobebi, anu variantebi da am mniSvneloba-
Ta sixSireebi, anu variantebis gameorebaTa raodenobebi. mocemul variaciul 
mwkrivSi 5 gansxvavebuli mniSvnelobaa: 0, 1, 2, 3, 4. amasTanave, ukanaskneli 21 
samuSao dRis ganmavlobaSi mxolod orjer iyo sruli gamocxadeba, rvajer 
ar gamocxadda marto erTi TanamSromeli da a. S. yvela am informacias Segvi-
Zlia Tavi movuyaroT erT cxrilSi, romelic gvaZlevs samsaxurSi ar gamocx-
adebul TanamSromelTa sixSiruli ganawilebis suraTs: 

ar gamocxadebulTa 
raodenoba (varianti)  

0 1 2 3 4 dakvirvebuli dReebis 
raodenoba 

gacdenili dReebis 
raodenoba (sixSire) 

2 8 6 3 2 21 

 fardobiT sixSireTa ganawilebis cxrili iqneba:  
variantebi  0 1 2 3 4 jami 
fardobiTi 
sixSire      

1 

es cxrilebi SeiZleba wertilovani an meseruli diagramebis saSual-
ebiT gamoisaxos: 

 

wriuli diagrama

A, 72

BB, 100.8O, 129.6

AB, 57.6

wriuli diagrama

A

20%

BB

28%

O

36%

AB

16%

2

21

8

21

6

21

3

21

2

21

 

 

 

 

 

 

 

 

 x
(i)

 

ni 

x
(i)

 

. 
. 

. . . 

sixSireTa ganawilebis   
wertilovani diagrama 

 sixSireTa ganawilebis 
meseruli diagrama 

hi 
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 garda amisa, monacemTa warmosadgenad gamoiyeneba sixSireTa poligoni. 
igi miiReba wertilovani diagramis wertilebis mimdevrobiTi SeerTebiT. mas 
Semdegi saxe aqvs: 

 
  

gadavideT dagrovil fardobiT sixSireebze. variantis mocemuli mniSvn-
elobisaTvis dagrovili fardobiTi sixSire ganisazRvreba rogorc im varian-
tebis fardobiTi sixSireebis jami, romlebic ar aRemateba variantis mocem-
ul mniSvnelobas. mocemul magaliTSi dagrovili fardobiTi sixSireebis 
cxrils eqneba Semdegi saxe: 

variantebi 0 1 2 3 4 
dagrovili 
fardobiTi 
sixSire 

 +  + +  + + +  
1 

 sabolood es cxrili miiRebs Semdeg saxes: 
variantebi 0 1 2 3 4 
dagrovili 

fardobiTi sixSire     
1 

amasTanave, dagrovil fardobiT sixSireTa poligons (anu ogivas) eqneba 
Semdegi saxe: 

 
 sixSireTa ganawileba grafikulad SeiZleba gamoisaxos agreTve e. w. 
foTlebiani Reroebis msgavsi diagramiT, rac gulisxmobs mocemuli ricxve-
bidan aTobiTi niSnis gamoyofas (foTlebi) da danarCeni niSnebis Sesabamisi 
ricxvebis zrdis mixedviT Camoweras TiTojer zevidan qvemoT vertikalurad 
(vertikaluri Rero). Semdeg, vertikalur Reroze datanili fiqsirebuli pir-
veli ramodenime saerTo aTobiTi niSnis gverdiT, am ricxvebis bolo aTobiTi 
niSnebis (foTlebis) amoweras rigrigobiT horizontalurad (horizontaluri 
Rero). foTlebiani Reroebis msgavsi diagrama aris monacemTa organizebis me-
Todi, romelic Sedgeba monacemTa daxarisxebis da grafikulad gamosaxvis 
kombinaciisagan. dagrovil sixSireTa ganawilebasTan SedarebiT misi upirate-
soba imaSia, rom igi ukeT inaxavs faqtiur monacemebs grafikul warmodgenas-
Tan SedarebiT. 

foTlebiani Reroebis msgavsi dagrama warmoadgens monacemebis ganlage-
bis sqemas (gegmas), romelSic dakvirvebuli TiToeuli monacemis erTi nawili 
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gamoiyeneba rogorc vertikaluri Rero, xolo meore nawili ki rogorc foT-
oli, raTa moxdes jgufebisa da klasebis formireba. 

magaliTi 5. qvemoT moyvanilia im pacientebis raodenoba, romlebmac amb-
ulatoriuli mkurnalobis centrs mimarTes kardiogramis gadasaRebad 20 
dRiani SerCevis ganmavlobaSi. avagoT am monacemebisaTvis foTlebiani Rero-
ebis msgavsi diagrama. 

25 31 20 32 13 
14 43 02 57 23 
36 32 33 32 44 
32 52 44 51 45 

amoxsna.  
nabiji 1. davalagoT monacemebi zrdadobis mixedviT: 

02, 13, 14, 20, 23, 25, 31, 32, 32, 32, 
32, 33, 36, 43, 44, 44, 45, 51, 52, 57. 

nabiji 2. ganvacalkevoT (davajgufoT) monacemebi pirveli cifris mixed-
viT, ise rogorc qvemoTaa naCvenebi: 

        02     13, 14      20, 23, 25        31, 32, 32, 32, 32, 33, 36 
                      43, 44, 44, 45           51, 52, 57. 
nabiji 3. avagoT diagrama, risTvisac monacemis pirveli cifri gamoviy-

enoT vertikalur Rerod, xolo momdevno cifri ki – foTlad. magaliTad, 
monacemisaTvis 32, pirveli cifri 3, aris Rero, xolo meore cifri 2, aris 
foToli. monacemisaTvis 14, 1 aris Rero, xolo 4 ki foToli da a. S. sabo-
lood, miviRebT qvemoT moyvanil diagramas:         

         0  2 
               1  3  4 
               2  0  3  5 
               3  1  2  2  2  2  3  6 
               4  3  4  4  5 
               5  1  2  7 
agebuli foTlebiani Reroebis msgavsi diagrama gviCvenebs, rom monaceme-

bis am ganawilebas piki aqvs centrSi da monacemebSi ar aris wyveta. 20 dRid-
an 7 dRis ganmavlobaSi im pacientebis raodenoba, romlebmac gadaiRes kardi-
ograma moTavsebulia 31-dan 36-mde. diagrama agreTve gviCvenebs, rom ambulat-
oriul centrSi pacientebis raodenoba dRis ganmavlobaSi meryeobda minimum 
2 pacientidan maqsimum 57 pacientamde. 

 
histograma, poligoni, ogiva  

mas Semdeg rac monacemebi organizebulia sixSireTa ganawilebis saxiT, 
isini SesaZlebelia warmodgenil iqnes grafikuli formiT. statistikaSi, gra-
fikebisa da diagramebis  mizania mkiTxvelsa da mayurebels miawodos monace-
mebi TvalsaCino formiT. umetesoba adamianebisaTvis ufro advilia Cawvdes 
(gaiazros) grafikulad warmodgenili monacemebis Sinaarss, vidre ricxobrivi 
cxrilebis an sixSireTa ganawilebebis formiT warmodgenil monacemebs. es 
gansakuTrebiT arsebiTia im momxmareblisaTvis, romelsac aqvs mcire an saer-
Tod ara aqvs statistikuri ganaTleba. 

mkvlevarebis mier sami yvelaze xSirad gamoyenebadi grafikebia: 
1. histograma. 
2. sixSireTa poligoni. 
3. dagrovil sixSireTa poligoni anu ogiva. 
qvemoT Cven mogvyavs grafikebis samive tipi, sadac monacemebi samive gra-

fikSi warmoadgens kviris ganmavlobaSi SemTxveviT SerCeuli 20 morbenalis 
mier garbenili manZili gamosaxuli milebSi. 
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histograma warmoadgens diagramis saxeobas, romelic gamosaxavs monace-

mebs sxvadasxva simaRlis mosazRvre vertikaluri marTkuTxedebis gamoyenebiT 
(garda im SemTxvevisa, roca sixSire nulia), romelTa simaRleebi monacemebis 
sixSires Seesabameba.  

magaliTi 1. avagoT histograma im monacemebis warmosadgenad, romlebic 
moyvanilia qvemoT da Seesabameba amerikis 50-ive Statis rekordulad maRal 
temperaturebs: 

klasis sazRvrebi sixSire 

99.5-104.5 2 

104.5-109.5 8 

109.5-114.5 18 

114.5-119.5 13 

119.5-124.5 7 

124.5-129.5 1 

129.5-134.5 1 

 amoxsna.  
nabiji 1. davxazoT sakoordinato sibrtye da movniSnoT masze masze  

da  RerZebi.  RerZi yovelTvis horizontalluri RerZia, xolo  RerZi 
yovelTvis vertikaluri RerZia. 

nabiji 2. gadavzomoT sixSireebi  RerZze, xolo klasis sazRvrebi ki 
--  RerZze. 
 nabiji 3. gamoviyenoT sixSireebi simaRleebad da yoveli klasis zemoT 
davxazoT Sesabamisi marTkuTxedi. miviRebT histogramas: 
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rogorc es histograma gviCvenebs, monacemTa mniSvnelobebis yvelaze di-

di raodenobis (18) mqone klasia 109.5—114.5, Semdeg modis 13 monacemiT klasi 
sazRvrebiT 114.5-119.5. am diagramas aqvs erTi piki, romlis irgvlivac grovde-
ba monacemebi. 

igive monacemTa simravlis warmosadgenad SeiZleba gamoyenebul iqnas 
gansxvavebuli saxis diagrama (grafiki) – e. w. sixSireTa poligoni. 

sixSireTa poligoni warmoadgens diagramis saxeobas, romelic gamosax-
avs monacemebs texilis saSualebiT, romlis wveroebs warmoadgenen klasebis 
Suawertilebisa da sixSireebis wyvili. amasTanave, sixSireebi Seesabameba Sua-
wertilebis simaRleebs. 

magaliTi 2. wina magaliTSi moyvanili sixSireTa ganawilebisaTvis avag-
oT sixSireTa poligoni. 

amoxsna.  
 nabiji 1. vipovoT TiToeuli klasis Suawertili. gavixsenoT, rom Suawe-
rtilis sapovnelad saWiroa klasis qveda da zeda sazRvrebi Seikribos da 
gaiyos 2-ze: 

, , 

 da a. S. sabolood gveqneba Semdegi cxrili:  
klasis sazRvrebi Suawertilebi sixSire 

99.5-104.5 102 2 

104.5-109.5 107 8 

109.5-114.5 112 18 

114.5-119.5 117 13 

119.5-124.5 122 7 

124.5-129.5 127 1 

129.5-134.5 132 1 
 nabiji 2. davxazoT  da  RerZebi.  RerZze movniSnoT TiToeuli 

klasis Suawertili, da Semdeg SevarCioT moxerxebuli masStabi  RerZze 
sixSiris gadasazomad. 
 nabiji 3. gamoviyenoT Suawertilebi -is mniSvnelobebad, xolo sixSi-
reebi rogorc -is mniSvnelobebi da movniSnoT Sesabamisi wertilebi sakoo-

rdinato sibrtyeze. 
 nabiji 4. SevaerToT mezobeli wertilebi swori xazebiT (monakveTebiT). 
grafiki daviwyoT da davamTavroT  RerZze: pirveli wertilidan davbrun-
deT ukan  RerZze da ukanaskneli wertilidan agreTve mivideT  RerZamde 
imave manZilze, rogorc es naCvenebia naxazze: 
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sixSireTa poligoni da histograma aris monacemTa warmoadgenis ori 

gansxvavebuli gza. am ori gzidan mkvlevari Tavisi Sexeduebisamebr irCevs 
romeli gamoiyenos. diagramebis (grafikebis) mesame tipi gamoiyeneba klasebis 
dagrovili sixSireebis warmosadgenad. am tipis diagramas ewodeba dagrovil 
sixSireTa diagrama an ogiva. dagrovili sixSire aris jami mocemuli klasis 
Sesabamisi sixSirisa da manamde arsebuli yvela sixSiris. ogiva aris diagram-
mis saxeoba romelic gamoiyeneba sixSireTa ganawilebis klasebis dagrovili 
sixSireebis warmosadgenad grafikuli formiT. 

magaliTi 3. magaliT 1-Si moyvanili ganawilebisaTvis avagoT ogiva. 
amoxsna.  
nabiji 1. vipovoT dagrovili sixSire TiToeuli klasisaTvis: 

 
klasis sazRvrebi dagrovili sixSire 

99.5-104.5 2 

104.5-109.5 10 

109.5-114.5 28 

114.5-119.5 41 

119.5-124.5 48 

124.5-129.5 49 

129.5-134.5 50 

nabiji 2. davxazoT  da  RerZebi.  RerZze movniSnoT TiToeuli 
klasis sazRvrebi, da Semdeg SevarCioT moxerxebuli masStabi  RerZze dag-
rovili sixSiris gadasazomad. (imis mixedviT Tu ra ricxvebi weria dagrovi-
li sixSireebis svetSi, SeiZleba gamoyenebuli iqnes iseTi graduireba (skali-
reba) rogoricaa 0, 1, 2, 3, . . . , an 0, 5, 10, 15, 20, . . . , an 0, 1000, 2000, 3000, . . . . 

 RerZze ar unda moiniSnos ricxvebi dagrovili sixSireebis svetidan). am 

magaliTSi gamoyenebuli iqneba skala 0, 5, 10, 15, . . . . 
nabiji 3. movniSnoT dagrovili sixSireebi yoveli klasis zeda sazRvr-

is Tavze: movniSnoT sakoordinato sibrtyeze wertilebi, romelTa koordina-
tebia klasebis zeda sazRvrebi (abscisa) da dagrovili sixSireebi (ordinata). 
zeda sazRvrebi imitom aiReba, rom dagrovili sixSireebi warmoadgenen klas-
is zeda sazRvramde moTavsebuli monacemTa mniSvnelobebis Sesabamisi sixSir-
eebis jams.                 

nabiji 4. daviwyoT pirveli klasis zeda sazRvridan, 104.5-dan da Sevaer-
ToT mezobeli wertilebi swori xazebiT, rogorc es naxazzea naCvenebi. bol-
os grafiki gavagrZeloT pirveli klasis qveda sazRvramde, 99.5-mde  RerZze: 
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dagrovil sixSireTa diagrama gamoiyeneba imis sailustraciod, Tu mon-

acemTa ramdeni mniSvneloba ar aRemateba garkveuli klasis zeda sazRvars. 
magaliTad, imis gasagebad, Tu ramdeni rekordulad maRali temperatura aris 
naklebi vidre 114.5, movZebnoT  RerZze 114.5 da am wertilze avRmarToT ver-
tikaluri xazi grafikis gadakveTamde. gadakveTis wertilSi gavavloT horiz-
ontaluri xazi  RerZis gadakveTamde.  RerZze vRebulobT 28-s.   

rogorc zemoT vnaxeT.  histograma, sixSireTa poligoni, da ogiva igeba 
nedli (daumuSavebeli) monacemebis sixSireebis gamoyenebiT. es ganawilebebi Se-
saZlebelia gadaviyvanoT ganawilebebSi, romlebic gamoiyeneben proporciebs 
(Sefardebebs) nacvlad nedli monacemebis sixSireebisa. am tipis diagramebs uw-
odeben fardobiT sixSireTa diagramebs. diagramebi, romlebic iyeneben fardob-
iT sixSireebs, nacvlad sixSireebisa, gamoiyeneba maSin rodesac proporcia mo-
nacemTa im mniSvnelobebis, romlebic Sedian mocemul klasSi ufro mniSvnelo-
vania, vidre faqtiuri raodenoba monacemTa im mniSvnelobebis, romlebic Sedi-
an imave klasSi.  

imisaTvis rom sixSireebi gadaviyvanoT proporciebSi an fardobiT sixSi-
reebSi, TiToeuli klasis sixSire unda gavyoT erTobliv sixSireze. fardobiT 
sixSireTa jami yovelTvis erTis toli iqneba. es diagramebi iqneba analogiuri 
(msgavsi) sixSireebis Sesabamisi diagramebis, im gansxvavebiT, rom ordinatTa 
RerZze aq gadaizomeba fardobiTi sixSireebi nacvlad sixSireebisa. moviyvanoT 
am diagramebis Sesabamisi magaliTi. 

magaliTi 4. avagoT histograma, sixSireTa poligoni da ogiva fardobiTi 
sixSireebis gamoyenebiT 20 SemTxveviT SerCeuli morbenalis mier kviris ganmav-
lobaSi garbenili manZilebis ganawilebis mixedviT: 

klasis sazRvrebi sixSire dagrovili sixSire 
5.5—10.5 1 1 
10.5—15.5 2 3 
15.5—20.5 3 6 
20.5—25.5 5 11 
25.5—30.5 4 15 
30.5—35.5 3 18 
35.5—40.5 2 20 

 jami 20  

amoxsna.  
nabiji 1. gadaviyvanoT sixSireebi proporciebSi anu fardobiT sixSireeb-

Si TiToeuli klasis sixSiris gayofiT dakvirvebaTa saerTo raodenobaze. 5.5—
10.5 klasisaTvis fardobiTi sixSire iqneba 1/20=0.05, 10.5—15.5 klasisaTvis fard-
obiTi sixSire iqneba 2/20=0.10, 15.5—20.5 klasisaTvis fardobiTi sixSire aris 
3/20=0.15, da a. S.  

nabiji 2. igive proceduris gamoyenebiT vipovoT fardobiTi sixSireebi 
dagrovili sixSireebis svetisaTvis. sabolood, miviRebT fardobiTi sixSire-
ebis Semdeg cxrils: 
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klasis 
sazRvrebi 

Suawertilebi fardobiTi 
sixSire 

dagrovili 
fardobiTi 
sixSire 

5.5—10.5 8 0.05 0.05 
10.5—15.5 13 0.10 0.15 
15.5—20.5 18 0.15 0.30 
20.5—25.5 23 0.25 0.55 
25.5—30.5 28 0.20 0.75 
30.5—35.5 33 0.15 0.90 
35.5—40.5 38 0.10 1.00 

  jami  1.00  

nabiji 3. davxazoT samive tipis diagrama. histogramisa da ogivis SemTxv-
evebSi abscisTa RerZze gadavzomoT klasis sazRvrebi, xolo sixSireTa poli-
gonis SemTxvevaSi abscsisTa RerZze gadavzomoT klasis Suawertilebi. ordi-
natTa RerZze ki gadavzomoT fardobiTi sixSirebi. 

  

 
magaliTi 5. qvemoTmoyvanil cxrilSi mocemulia didi zomis avtomanqan-

ebis sawvavis danaxarjis dasadgenad Catarebuli 100 dakvirvebis monacemebi. 
cxrili gviCvenebs 1 galoni (=3.78 litri) sawvaviT avtomanqanis gavlil manZ-
ils milebSi (1 mili = 1.609 km): 
 

mili/galonze 

19.0 
15.1 
18.2 
19.1 
21.9 
21.5 
18.8 
14.3 
20.9 
20.5 

20.8 
21.8 
20.5 
21.6 
20.2 
22.6 
15.1 
19.2 
18.5 
18.1 

22.0 
21.1 
15.3 
19.0 
14.5 
18.7 
16.5 
19.7 
20.2 
20.7 

22.7 
21.5 
16.2 
18.3 
14.1 
19.2 
20.5 
17.1 
18.2 
21.3 

20.0 
21.1 
16.3 
18.6 
22.9 
22.8 
19.1 
21.4 
20.2 
16.9 

18.9 
15.5 
22.8 
22.1 
20.2 
21.6 
17.4 
21.9 
22.4 
20.3 

16.6 
19.3 
22.7 
17.5 
17.3 
21.7 
19.7 
21.7 
20.4 
23.9 

16.8 
15.1 
21.9 
22.9 
22.6 
20.5 
19.2 
19.2 
21.6 
18.8 

20.8 
20.6 
22.5 
21.7 
19.3 
22.7 
16.4 
23.9 
21.3 
21.1 

14.7 
16.8 
17.1 
18.7 
21.7 
20.4 
21.9 
19.6 
22.4 
21.9 

 am monacemebis damuSaveba mdgomareobs SemdegSi: 
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 I. dakvirvebul monacemebs Soris unda moiZebnos minimaluri da maqsima-
luri mniSvnelobebi. warmodgenil monacemebSi umciresi ricxviTi mniSvnelo-

baa =14.1, xolo udidesi -- =23.9. es ori ricxvi gansazRvravs monacemTa 

gafantulobis umartives maxasiaTebels – gabnevis diapazons, romelic aris 
sxvaoba monacemTa maqsimalur da minimalur ricxviT mniSvnelobebs Soris. 
Sesabamisad, monacemTa gabnevis diapazoni tolia 23.9-14.1=9.8.  
 II. Semdegi nabijia – monacemTa dajgufebis intervalebis gamoyofa. amis-
aTvis umartives SemTxvevaSi gabnevis diapazons yofen erTi da igive sigrZis 
daaxloebiT 5 – 20 qveintervalad. mocemul SemTxvevaSi avirCioT 5 toli sig-
rZis intervali. simartivisaTvis minimaluri da maqsimaluri mniSvnelobebi 
davamrgvaloT uaxloes mTel ricxvebamde: kerZod, minimumad aviRoT 14, xolo 
maqsimumad – 24. maSin TiToeuli qveintervalis sigrZed unda aviRoT =(24-
14)/5=2. Sesabamisad, dajgufebis intervalebi iqneba: , (16,18], (18,20], (20,22], 

. gamovTvaloT am qveintervalebSi moxvedrili monacemebis sixSireebi 
da CavweroT isini cxrilis saxiT: 

intervali sixSireTa gamoTvla sixSire 

 /////  //// 9 

(16,18] ///// /////  /// 13 
(18,20] ///// ///// ///// /////  ///// 25 
(20,22] ///// ///// ///// ///// ///// ///// /////  /// 38 

 ///// ///// /////   15 

 sul 100 

  
am cxrilis mixedviT agebul histogramas eqneba Semdegi saxe: 

 
 Tu igive monacemebs davajgufebT 10 an 20 qveintervalSi, maSin histogr-
amebs eqnebaT Sesabamisad Semdegi saxeebi: 

  
 rogorc vxedavT, monacemTa dajgufebis qveintervalebis raodenobis 
zrdasTan erTad histograma sul ufro da ufro dakbiluli xdeba. amasTana-
ve, am SemTxvevaSi dajgufebis 5 da 10 intervali iZleva ufro mkafiod gamox-
atul kanonzomierebas, maSin rodesac 20 intervalis SemTxvevaSi gaCnda bevri, 
movlenis Sinaarsidan gamomdinare, azrs moklebuli “rxeva”, rac gamowveulia 
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monacemTa mocemuli raodenobisaTvis dajgufebis intervalTa didi raodeno-
biT.  

amocanebi 
 

1. qvemoT moyvanilia avtostradaze radaris mier dafiqsirebuli 200 satvirTo 
manqanis siCqareebis (mili/sT-Si) dajgufebuli sixSireebis cxrili: 

siCqaris  
intervali      30_39    40_49    50_59    60_69    70_79    80_89 
sixSire           12        32      56        72       20       8    
a) aageT monacemTa sixSireebis histograma. 
b) aageT dagrovil sixSireTa diagrama. 
g) SeafaseT procentuli raodenoba im avtomobilebis, romlebic moZra-
oben 65 mili/sT-ze meti siCqariT. 
d) SeafaseT siCqare, romelze naklebi siCqariT moZraobs avtomobilebis 
25%. 

2. qvemoT moyvanilia sanapiroze mogrovili 60 niJaris masebis (gramebSi) daj-
gufebuli sixSireebis cxrili:  
 masis  

intervali    5_9    10_14    15_19    20_24    25_29    30_34    35_39 
sixSire        2       5        8        14       17       11        3    

aageT sixSireTa histograma. 
3. davuSvaT agebulia monacemebis sixSireTa histograma. 

a) pirveli ori intervaluri klasis sazRvrebia 2.0 da 2.25 da 2.25 da 2.5 
Sesabamisad, 5-isa da 12-is toli sixSireebiT.  histogramis pirveli marTkuTx-
edis simaRlea 2.5 sm. risi tolia meore marTkuTxedis simaRle? 

b) mesame intervaluri klasis sazRvrebia 2.5 da 2.75. risi tolia am kla-
sis sixSire, Tu Sesabamisi marTkuxedis simaRlea 3.5 sm? 
4. qvemoTmoyvanili dajgufebuli sixSireebis cxrili gviCvenebs 275 student-
is mier statistikis gamocdaze miRebul qulas: 
 qula      0_9    10_19    20_29    30_39    40_49    50_59 
 sixSire    6       21       51        84       82       31 

a) klasebis sazRvrebad aiReT arsebul sazRvrebs 0.5  da aageT mona-
cemTa sixSireebis histograma. 
b) aageT dagrovil sixSireTa diagrama. 
g) cnobilia, rom Tu studenti romelic miiRebs sul cota 44 qulas, 
maSin misi Sefasebaa A. ipoveT procentuli raodenoba im studentebis, 
romlTa Sefasebaa A. 
d) cnobilia, rom studentTa 81.8%-ma miiRo Sefaseba E an ufro ukeTesi 
Sefaseba. ipoveT im qulebis qveda sazRvari, roca studenti miiRebas 
Sefasebas E.    

5. qvemoT moyvanilia klinikis 45 pacientis sisxlSi decimilebSi gazomili 
(moxerxebuli formiT dalagebuli) hemoglobinis done: 
    9.1  10.1  10.7  10.7  10.9  11.3  11.3  11.4  11.4  11.4  11.6  11.8  12.0  12.1  12.3 
   12.4  12.7  12.9  13.1  13.2  13.4  13.5  13.5  13.6  13.7  13.8  13.8  14.0  14.2  14.2 
   14.2  14.6  14.6  14.8  14.8  15.0  15.0  15.0  15.1  15.4  15.6  15.7  16.2  16.3  16.9  

a) SeadgineT dajgufebuli sixSireebis cxrili intervalTa 8 klasisaT-
vis. 

b) aageT monacemTa sixSireebis histograma. 
6. qvemoT moyvanilia 34 moswavlis mier amocanis amoxsnaze daxarjuli dro 
wuTebSi: 
 4    3.75   5   6.25    7    3     7    5.25   7.5   8.75   7.5    4.5 
 6.5   4.5   8   7.25   6.75  5.75  4.75   8.25   7    3.5    5.5   7.25 
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8.5   6.5   5   7.25   6.75  7.75  5.75    6    7.75  6.5 
a) daiwyeT 3_3.75-iT da SeadgineT dajgufebuli sixSireebis cxrili in-

tervalTa 6 klasisaTvis. 
b) ra iqneba pirveli klasis sazRvrebi. 
g) aageT monacemTa sixSireebis histograma. 

7. qvemoTmoyvanili cxrili gviCvenebs golfis klubis 200 wevris asakTa gana-
wilebas: 
  asaki         10_19   20_29   30_39   40_49   50_59   60_69   70_79 
   wevrTa ricxvi     12     40       44      47      32      15       10 

a) SeadgineT cxrili, romelic gviCvenebs klasTa sazRvrebs. 
b) aageT monacemTa sixSireebis histograma. 

8. 2010 wlis evropuli qveynebis mosaxleobis asakis ganawilebis Sefasebaa: 
      asaki      16-mde    16_39    40_64    65_79    80_99 
    procenti 14.3      33.1      35.3      11.9      5.4 

a) aageT procentul dagrovil sixSireTa diagrama. 
b) Tu adamianma 2010 wels miaRwia 60 wels, mas eniSneba saxelmwifo pen-
sia. SeafaseT adamianTa ricxvi, romelic miiRebs saxelmwifo pensias, 
qveyanaSi, romlis mosaxleoba 42.5 milionia. 

9. 2006 wlis 360 dRis ganmavlobaSi momuSave supermarketis dRiuri navaWris 
Canawerebi (gazomili 10 000 larebSi) ase gamoiyureba:  
 navaWri,  x       2x        2 3x        3 4x       4 5x   
   dReTa ricxvi        15          27            64          72 
 

navaWri, x        5 6x       6 7x       7 8x       8 9x   
   dReTa ricxvi         86          70           16          10 
dRe, roca navaWri ecema 32 500 laris qvemoT, iTvleba “cud” dRed, xolo 
dRe, roca navaWri aRemateba 77 500 lars, iTvleba “karg” dRed. dagrovil si-
xSireTa diagramis saSualebiT SeafaseT “cudi” da “kargi” dReebis ricxvi 
2006 wels. 
10. kompaniis 132 TanamSromeli cxovrobs qalaqgareT. uaxloes kilometramde 
damrgvalebuli manZilebi, x km, rasac TanamSromlebi gadian samsaxuramde, Ta-
vmoyrilia qvemoTmoyvanil dajgufebul sixSireTa cxrilSi: 
  x         5-mde    5_9    10_14    15_19    20_24    25_29 
    sixSire       12      29      63       13       12        3 
aageT dagrovil sixSireTa diagrama da misi saSualebiT ipoveT kilometreb-
is ricxvi, romelze naklebis gavlac uwevs TanamSromelTa: a) erT  meoTxeds, 
b) sam meoTxeds. 
11. sadazRvevo kompaniis xelmZRvanelobas ainteresebs gamoikvlios gasuli 
zafxulis 30 dRis ganmavlobaSi did qalaqSi moparul avtomanqanaTa ganawi-
leba. dakvirvebuli nedli monacemebi moyvanilia qvemoT: 

52 62 51 50 69 
58 77 66 53 57 
75 56 55 67 73 
79 59 68 65 72 
57 51 63 69 75 
65 53 78 66 55 

avageT foTlebiani Reroebis msgavsi diagrama Semdegi klasebis gamoye-
nebiT: 50—54, 55—59, 60—64, 65—69, 70—74, 75—79 da gaakeTeT Sesabamisi daskv-
nebi.  
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Tavi II 
  

centraluri tendenciis sazomebi 
  

 Cven ukve ganvixileT Tu rogor SeiZleba nedli monacemebidan sasargeb-
lo informaciis mopoveba (miReba) pirvel etapze maTi sixSiruli ganawilebis 
saxiT organizebiT, xolo Semdgom ki monacemebis warmodgeniT saxadasxva di-
agramebis gamoyenebiT. axla Cven viwyebT im statistikuri meTodebis Seswavl-
as, romlebic monacemebis dajamebisa da Sesabamisi daskvnebis gakeTebis saSu-
alebas mogvcemen. am meTodebs Soris yvelaze cnobilia saSualos moZebnis 
meTodi. popularul enaze, saSualo niSnavs ganawilebis centrs an ufro tip-
iur SemTxvevas. saSualos sazomebs agreTve uwodeben centraluri tendenciis 
sazomebs da maT miekuTvneba saSualo, mediana da moda.  
 monacemTa simravlis saSualos codna ar aris sakmarisi monacemTa simr-
avlis srulad aRsawerad. damatebiT, saSualos codnasTan erTad, saWiroa vi-
codeT Tu rogoraa monacemTa mniSvnelobebi gabneuli. ufro zustad, aris 
Tu ara monacemTa mniSvnelobebi dajgufebuli (Tavmoyrili) saSualos irgv-
liv, Tu isini ufro Tanabrad arian gabneuli mTeli ganawilebis gaswvriv? 
sazomebs, romlebic gansazRvraven monacemTa mniSvnelobebis gafantulobas 
(gabnevas) uwodeben gadaxris sazomebs an gafantulobis (gabnevis) sazomebs. am 
tipis sazomebia: gabnevis diapazoni, standartuli gadaxra da saSualo kvadr-
atuli gadaxra. garda amisa, gamoiyeneba e.w. monacemTa poziciis maxasiaTeble-
bi. isini gviCveneben specifiuri mniSvnelobebis mdebareobas momacemTa simrav-
leSi an maTs fardobiT mdebareobas monacemTa sxva mniSvnelobebTan mimarTe-
baSi. yvelaze gavrcelebuli poziciis maxasiaTeblebia: procentilebi da ran-
gebi. es maxasiaTeblebi intensiurad gamoiyeneba fsiqologiaSi da ganaTleba-
Si.  
 sazomebs (maxasiaTeblebs), romelTa sapovnelad gamoiyeneba populaciis 
yvela monacemis mniSvnelobebi, ewodeba parametrebi. xolo sazomebs (maxasia-
Teblebs), romelTa misaRebad gamoiyeneba SerCevis monacemebis mniSvnelobebi, 
ewodeba statistikebi. 
 damrgvalebis zogadi wesi: statistikaSi damrgvalebis ZiriTadi wesi 
mdgomareobs imaSi, rom sanam gamoTvlebi grZeldeba, damrgvaleba ar unda mo-
xdes, vidre ar iqneba miRebuli saboloo pasuxi. rodesac damrgvaleba xdeba 
Sualedur etapze, maSin izrdeba gansxvaveba pasuxsa da zust Sedegs Soris.  
 saSualo, romelic agreTve cnobilia rogorc ariTmetikuli saSualo, 
miiReba Tu SevkribavT monacemebis mniSvnelobebs da gavyofT mniSvnelobebis 
saerTo raodenobaze. magaliTad, 3, 2, 6, 5 da 4-is saSualo miiReba SekrebiT 
3+2+6+5+4 = 20 da 5-ze gayofiT. Sesabamisad, am monacemebis saSualoa 20/5 = 4. 

monacemebis mniSvnelobebi gamoisaxeba -ebiT. monacemTa am simravleSi , 

, ,  da . -is yvela mniSvnelobaTa jamis aRsaniSnavad 

gamoiyeneba simbolo (berZnuli didi sigma aso), da  aRniSnavs monace-

mTa simravlis -is yvela mniSvnelobaTa jams. 
 saSualo (mean) aris mniSvnelobaTa jami gayofili mniSvnelobaTa saer-

To raodenobaze. SerCevis saSualos aRniSnaven  simboloTi: 

, 

sadac  gviCvenebs mniSvnelobaTa saerTo raodenobas SerCevaSi. 
Tu SerCevaSi 

1x  monacemis sixSirea 1f , 
2x  monacemis sixSirea 2f , da a. 

S. kx  monacemis sixSirea kf , maSin saSualo gamoiTvleba Semdegnairad: 

x 1 3x 

2 2x  3 6x  4 5x  5 4x  x

 x
x

x

1 2

1

1 n
n

i

i

x x x
x x

n n 

   
  

n
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 magaliTi 1. firmis wliuri saprocento Semosavali bolo aTi wlis gan-
mavlobaSi iyo: 8.1, -6.2, 20.9, -2.7, 33.6, 42.9, 24.4, 5.2, 3.1, 30.5. rogoria firmis saSu-
alo wliuri Semosavali am aTi wlis ganmavlobaSi?  
 cxadia, rom  

. 
e. i. saSualo wliuri Semosavali aris 16%. 
 ariTmetikul saSualos SeiZleba mieces Semdegi martivi interpretacia: 
ariTmetikuli saSualo aris SerCevis erT individze  an obieqtze mosuli 
jamur dakvirvebaTa wili (saSualo raodenoba). 
 magaliTi 2. 10 ojaxSi bavSvTa raodenobebia: 

3, 2, 1, 1, 2, 3, 3, 1, 2, 2. 
maSin erT ojaxze mosuli bavSvebis saSualo raodenoba iqneba 

. 
amrigad, Tu 10 ojaxs jamSi yavs 20 bavSvi, maSin ariTmetikuli saSualo udr-
is bavSvTa im raodenobas, romelic movidoda erT ojaxze im SemTxvevaSi rom 
bavSvebi Tanabrad gaenawilebinaT. 
 saSualos damrgvalebis wesi: saSualo unda damrgvaldes erTi aTobiTi 
niSniT metze vidre nedli monacemebia warmodgenili. am wesis axsna imaSi 
mdgomareobs, rom ganasxvavos saSualo nedli monacemebisagan.  
 dajgufebuli monacemebis SemTxvevaSi saSualos povnis procedura iyen-
ebs klasebis Suawertilebs. am proceduras Cven qvemoT moviyvanT. 
 magaliTi 3. mocemulia kviris ganmavlobaSi SemTxveviT SerCeuli 20 
morbenalis mier garbenili manZilebis sixSiruli ganawilebis cxrili 

klasis sazRvrebi sixSire 
5.5—10.5 1 
10.5—15.5 2 
15.5—20.5 3 
20.5—25.5 5 
25.5—30.5 4 
30.5—35.5 3 
35.5—40.5 2 

  

vipovoT saSualo. 
 amoxsna.  
 nabiji 1. cxrils davamatoT Suawertilebisa da Suawertilebis sixSire-
ebze namravlis svetebi.  

nabiji 2. vipovoT TiToeuli klasis Suawertili da SevitanoT  svet-
Si: 

, , da a. S. 

 nabiji 3. yoveli klasis Sesabamisi sixSire gavamravloT klasis Suawer-
tilze, rogorc qvemoTaa naCvenebi da Sedegebi SevitanoT  svetSi: , 

, da a. S. dasrulebul cxrils eqneba Semdegi saxe: 
A 

klasebi 
B 

sixSire (f) 
C 

Suawertili (xm) 
D 

f xm 

5.5—10.5 1 8 8 
10.5—15.5 2 13 26 
15.5—20.5 3 18 54 
20.5—25.5 5 23 115 
25.5—30.5 4 28 112 
30.5—35.5 3 33 99 

(8.1 ( 6.2) 20.9 ( 2.7) 33.6 42.9 24.4 5.2 3.1 30.5) /10 16x             

(3 2 1 1 2 3 3 1 2 2) /10 2         

20n 

C

5.5 10.5
8

2
mx


 

10.5 15.5
13

2




D 1 8 8 

2 13 26 
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35.5—40.5 2 38 76 
    

 nabiji 4. vipovoT  svetis mniSvnelobaTa jami. 
 nabiji 5. saSualos misaRebad miRebuli jami gavyoT -ze: 

 mili. 

magaliTi 4. me-10 klaseli 204 moswavlis Zmebisa da debis ricxvis qvemo-
Tmoyvanili sixSiruli cxrilis mixedviT gamoTvaleT saSualo. 

Zmebisa da debis 

raodenoba, ix  

 

sixSire, if  

0 36 
1 94 
2 48 
3 15 
4 7 
5 3 
6 1 
 sul: 204 

 amoxsna. davamatoT sixSiruli ganawilebis cxrils mesame sveti, romel-

Sic moxdeba monacemebisa da maTi sixSireebis gadamravleba ii xf : 
Zmebisa da debis 

raodenoba, ix  

 

sixSire, if  

 

ii xf  

0 36 0 
1 94 94 
2 48 96 
3 15 45 
4 7 28 
5 3 15 
6 1 6 
 

jami 204
1




k

i

if  284
1




k

i

ii xf  

Sesabamisad, saSualo iqneba 39.1204/284)/()(
7

1

7

1

 
 i

i

i

ii fxfx .  

 SeniSvna. zogierT SemTxvevaSi Cven SeiZleba dagvWirdes saSualos Sefa-
seba dagrovil sixSireTa diagramis mixedviT. am SemTxvevaSi dagrovil sixSi-
reTa diagramidan winaswar SevadginoT sixSireTa cxrili, xolo Semdgom vim-
oqmedoT Cveulebrivi gziT. sixSiruli cxrilis misaRebad saWiroa: a) abscis-
Ta RerzZe movniSnoT monacemTa umciresi da udidesi mniSvnelobebi _ 

minx  da 

maxx ; b) maT Soris moTavsebuli intervali davyoT Tanabari sigrZis (moxerxeb-

ul raodenoba) intervalebad da movniSnoT maTi sazRvrebi _ 
1x , 2x , . . . , kx ; 

g) TiToeuli moniSnuli wertilidan gavavloT vertikaluri xazebi grafikis 
gadakveTamde da movZebnoT Sesabamisi dagrovili sixSireebi (grafikTan gada-
kveTis wertilebidan gavavloT horizontalluri xazebi ordinatTa RerZis 

gadakveTamde) _ 0min y , 
1y , 2y , . . . , ky , maxy ; d) SevadginoT cxrili: 

monacemebi, 
romlebic 

dagrovili 
sixSire 

minx  0 

1x  
1y  

2x  2y  

. . . . . . 

kx  ky  

20n  490mf x 
D

n

490
24.5

20

mf x
x

n


  

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maxx  maxy  

e) avagoT sixSiruli ganawilebis cxrili:  
klasis 

sazRvrebi 
Sua-intervaluri 

mniSvneloba  
sixSire, 

if  

1min xxx   2/)( 1min xx   
1y  

21 xxx 
 

2/)( 21 xx   
12 yy   

32 xxx   2/)( 32 xx   23 yy   

. . . . . . . . . 

kk xxx 1  2/)( 1 kk xx   1 kk yy  

maxxxxk   2/)( maxxxk   kyy max  

 
 moviyvanoT saSualos Tvisebebi: 
 1. monacemTa dakvirvebuli mniSvnelobebis saSualodan gadaxrebis jami 

nulis tolia:  . 

2. nebismieri  ricxvisaTvis: . 

3. Tu arsebuli , . . . ,  monacemebidan gadavalT axal , . . . ,

 monacemebze (sadac  da  namdvil ricxvTa nebismieri wyvilia), 

maSin . 

4. Tu , . . . ,  da , . . . ,  toli moculobis ori SerCevaa da 

gadavalT axal SerCevaze , . . . , , maSin . 

5. Tu , . . . ,  da , . . . ,  ori SerCevaa, maSin , . . . , , , . . . ,

 gaerTianebuli SerCevis saSualo moicema formuliT: 

. 

miuxedavad imisa, rom saSualo advili gamosaTvlelia, gaaCnia martivi 
interpretacia, monacemTa axali masivis gaCenisas inarCunebs ariTmetikul op-
eraciebs da warmoadgens momacemTa centris erTerT yvelaze gavrcelebul 
ricxviT maxasiaTebels, aRsaniSnavia, rom saSualos gaaCnia erTi seriozuli 
nakli, igi zedmetad reagirebs eqstremaluri dakvirvebebis umniSvnelo raod-
enobazec ki. aseTi dakvirvebebi SeiZleba iyos ori tipis. pirvel tips miekuT-
vneba e. w. “amovardnili” dakvirvebebi anu is dakvirvebebi (monacemebi), romle-
bic mkveTradaa gansxvavebuli monacemTa ZiriTadi masivisagan. am SemTxvevaSi 
saSualo mkveTrad iqneba wanacvlebuli “amovardnili” dakvirvebebis mimarTu-
lebiT. eqstremalur dakvirvebebTan saqme gvaqvs im SemTxvevaSic, roca monac-
emebiT agebuli (gagluvebuli) histograma Zlier asimetriulia romelime mima-
rTulebiT, anu mas gaaCnia romelime mimarTulebiT gawelili grZeli “kudi”, 
xolo  sawinaaRmdego mimarTulebiT ki – “mokle” kudi. am SemTxvevaSic saSu-
alo wanacvlebulia grZeli “kudis” mimarTulebiT da monacemTa ZiriTadi ma-
sa mis erT mxares aRmoCndeba. aseTi monacemebisaTvis saSualo ar warmoadg-
ens centraluri tendenciis saimedo sazoms. 

magaliTi 5. vTqvaT, musikalur nawarmoebTa katalogidan amovarCieT xu-
Ti nawarmoebi, romelTa xangrZlivobebia (wuTebSi): 37, 46, 40, 57 da 50. maSin 

. Tu axla mexuTe nawarmoebs, romlis xangrZlivoba iyo 50 wuTi, Sevcv-
liT sxva nawarmoebiT, romlis xangrZlivobaa 200 wuTi, maSin saSualo iqneba 

1

( ) 0
n

i

i

x x


 

a
2 2

1 1

( ) ( )
n n

i i

i i

x x x a
 

   

1x nx 1 1y ax b 

n ny ax b  a b

1

1 n

i

i

y y ax b
n 

  

1x nx 1y ny

1 1 1z ax by  n n nz ax by  z ax b y 
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 
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. anu saSualom gadainacvla eqstremaluri mniSvnelobisaken, yvela dana-

rCeni monacemi sagrZnoblad naklebia masze. am SemTxvevaSi  ar aris ganlag-
ebis (lokalizaciis) mdgradi maxasiaTebeli. Tu mexuTe monacems SevcvliT 

400-iT, maSin . 
mkveTrad asimetriuli (marjvniv) forma aqvs mosaxleobis Semosavlebis 

sixSirul ganawilebebs, amitom  mkveTrad wanacvlebuli aRmoCndeba marjvn-
iv (eqstremalurad didi Semosavlebis mimarT-ulebiT) da gasaSualoebuli Se-
mosavlebis gamoyeneba cxovrebis donis aRsawerad azrs moklebulia. 

magaliTi 6. qveviT moyvanilia avstraliis erT-erTi universitetis Tana-
mSromelTa wliuri Semosavlebi (1000 dolarebSi): 28, 109, 26, 32, 30, 26, 29. maS-

in saSualo iqneba . rogorc vxedavT, yvela monacemi garda erTisa (109) 
40-ze naklebia da amdenad, saSualo ar aRwers tipobriv Semosavals. 

 
amocanebi 

  
1. 8 studentis testirebis qulebia:  

18   2   5   0   17   15   16 
ipoveT saSualo qula. 

2. a) ipoveT x ,Tu 226
20

1


i

ix .  

b) ipoveT y , Tu cnobilia rom 66)100(
12

1


i

iy . 

3. 182 gverdiani wignis TiToeul gverdze Secdomebis raodenoba mocemulia 
Semdegi cxrilis saxiT: 
              
 Secdomebis  

raodenoba         0      1      2      3      4 
gverdebis  
raodenoba        144    24      10     2      2 

ipoveT gverdze Secdomebis raodenobis saSualo. 
4. qvemoT moyvanilia sportul Sejibrebaze pauzebis xangrZlivobis (wamebSi) 
sixSiruli ganawilebis cxrili: 
  pauzis  

  xangrZlivoba     1    2    3     4    5    6    7    8 
     sixSire        2   20    15    12   10    5    3    1 

gamoTvaleT saSualo. 
5. qvemoTmoyvanili cxrili gviCvenebs Tsu 50 studentis mier wlis ganmavlo-
baSi  leqciaze arasapatio mizeziT dagvianebebis raodenobas: 
   dagvianebebis  
    raodenoba     0_4  5_9  10_14  15_19  20_24  25_29  30_34  35_39  40_44   
     sixSire        1    1      1     6      17     16      4      2      2 
gamoTvaleT dagvianebaTa saSualo ricxvi. 
6. avtostradaze radaris mier dafiqsirebuli 200 satvirTo manqanis siCqa-
reebis (mili/sT-Si) dajgufebuli sixSireebis qvemoTmoyvanili cxrilis 
mixedviT SeafaseT siCqareebis saSualo. 

siCqaris  
intervali      30_39    40_49    50_59    60_69    70_79    80_89 
sixSire           12        32      56        72       20       8    

7. gamyidveli qalis mier ganxorcielebuli 30 satelefono saubris xangr-
Zlivoba (wuTebSi) Tavmoyrilia qvemoTmoyvanil cxrilSi: 
  saubris  

76x 

x

116x 

x

40x 
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   xangrZlivoba   0_2    3_5    6_8    9_11    12_14 
     saubrebis   
    raodenoba      17     6       4      2       1  
a) amowereT klasebis sazRvrebi. 
b) SeafaseT satelefono saubrebis xangrZlivobis saSualo. 

8. 8 sportsmenis saSualo wona Seadgens 100kg-s. maT SeuerTda mecxre spor-
tsmeni, romelic iwonis 55kg-s. gamoTvale 9 sportsmenis saSualo wona. 
9. roca 6 mezRvaurisagan Semdgar ekipaJs SeuerTda me-7 mezRvauri maTi 
saSualo wona gaizarda 110 kg-dan 111kg-mde. ipoveT me-7 mezRvauris wona. 
10. CD diskebis Canaweris xangrZlivobis (wuTebSi) sixSiruli ganawilebis qve-
moTmoyvanili cxrilis mixedviT SeafaseT  Canaweris xangrZlivobis saSualo: 

Canaweris 
xangrZlivoba, 

x (wT) 

klasis 
sazRvrebi 

 
sixSire 

40-44 39.5 44.5x   1 

45_49 44.5 49.5x   7 

50_54 49.5 54.5x   12 

55_59 54.5 59.5x   24 

60_64 59.5 64.5x   29 

65-69 64.5 69.5x   14 

70_74 69.5 74.5x   5 

75_79 74.5 79.5x   3 

  sul: 95  

11. sxvadasxva maRaziaSi SeZenili 60 CD diskis fasebis jami aRmoCnda 

4.773
60

1


i

ix . gamoTvaleT CD diskebis saSualo fasi. garda amisa, gamoTvales 

sxva 40 CD diskis saSualo fasi da igi aRmoCnda 11.64. ipoveT 100-ive CD diskis 
saSualo fasi. 

mediana (median) ganekuTvneba monacemTa mdebareobis centraluri tenden-
ciis mdgradi sazomebis jgufs (gansxvavebiT saSualosagan). monacemTa raime 
ricxviTi maxasiaTeblis mdgradoba niSnavs, rom dakvirvebaTa mcire raodeno-
bis cvlilebas SezRuduli gavlena aqvs aRniSnul maxasiaTebelze, miuxedav-
ad imisa, Tu rogoria am cvlilebis sidide. swored am Tvisebis gamo mediana, 
saSualos Semdeg, warmoadgens centraluri tendenciis yvelaze gavrcelebul 
sazoms. 

rogorc cnobilia, geometriaSi mediana aris samkuTxedis wveros mopir-
dapire gverdis SuawertilTan SemaerTebeli monakveTi, xolo farTe gagebiT 
mediana aris “Sua”-s sinonimi. statistikaSic, mediana ganimarteba, rogorc mo-
nacemTa variaciuli mwkrivis SuaSi mdgomi mniSvneloba im azriT, rom masze 
naklebi ricxviTi mniSvnelobis monacemTa raodenoba masze didi ricxviTi 
mniSvnelobis monacemTa raodenobis tolia. gasagebia, rom Tu dakvirvebul 
monacemTa raodenoba kentia, maSin mediana marTlac aris variaciuli mwkrivis 
Sua elementi. Tu dakvirvebaTa raodenoba luwia , maSin medianis ganmar-

tebas daakmayofilebs nebismieri ricxvi  ricxviTi Sualedidan. e. i. am 

SemTxvevaSi mediana calsaxad ar ganimarteba. Sesabamisad, am gaugebrobis Tav-
idan acilebis mizniT miRebulia Semdegi SeTanxmeba: roca , maSin media-
nas uwodeben variaciuli mwkrivis SuaSi mdgomi ori elementis saSualo ari-
Tmetikuls. 

davuSvaT, rom , . . . ,  SerCevis elementebia, xolo , . . . ,  ki – 

Sesabamisi variaciuli mwkrivia. mediana aRiniSneba  (an ) simboloTi da 

igi aigeba Semdegi wesiT: 

2n k

1( , )k kx x 

2n k

1x nx (1)x ( )nx

x em
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, roca  kentia, da      , roca  luwia. 

amrigad, medianis mosaZebnad saWiroa Semdegi nabijebi: I. davalagoT ne-
dli monacemebi zrdadobis mixedviT (avagoT variaciuli mwkrivi) da II. Sevar-
CioT (an avagoT) Suawertili. rogorc vxedavT, medianis mosaZebnad saWiroa 
variaciuli mwkrivis ageba (gansxvavebiT saSualos moZebnis SemTxvevisagan), 
rac dakvirvebaTa didi raodenobis dros garkveul siZneleebTanaa dakavSire-
buli.  

magaliTi 7. qvemoT moyvanilia Svidi samxedro axalwveulis wona (funt-
ebSi, 1 funti = 453,6 grami): 

180, 201, 220, 191, 219, 209, 186. 
ipoveT mediana. 
 amoxsna.  
 nabiji 1. davalagoT monacemebi zrdadobis mixedviT: 

180, 186, 191, 201, 209, 219, 220. 
nabiji 2. SevarCioT Suawertili. vinaidan , amitom mediana iqneba 

 . 

 magaliTi 8. aSS-Si rva wlis ganmavlobaSi momxdari tornadoebis raod-
enobebia:  

684, 764, 656, 702, 856, 1133, 1132, 1303. 
ipoveT mediana. 
 amoxsna. variaciuli mwkrivi iqneba: 

656, 684, 702, 764, 856, 1132, 1133, 1303. 
vinaidan Suawertili mdebareobs 764-sa da 856-s Soris, amitom medianas vpou-
lobT am ori mniSvnelobis SekrebiTa da 2-ze gayofiT: 

, 

e. i. tornadoebis raodenobis medianaa 810. 
moviyvanoT medianis Tvisebebi: 

 I. SerCevis mediana warmoadgens Semdegi gantolebis amoxsnas: 

1

( ) 0
n

i

i

sign x x


  ,  

sadac 1signx  , Tu 0x  ; 0 0sign   da 1signx   , Tu 0x  . 
 II. nebismieri a  ricxvisaTvis adgili aqvs utolobas: 

1 1

| | | |
n n

i i

i i

x x x a
 

    . 

 III. Tu arsebuli , . . . ,  monacemebidan gadavalT axal , . . . 

,  monacemebze (sadac  da  namdvil ricxvTa nebismieri wyvilia), 

maSin: . 
magaliTi 9. davubrundeT saSualoze me-5 magaliTis monacemebs da warm-

ovadginoT isini variaciuli mwkrivis saxiT: 

, , , , , , . 

maSin, vinaidan  kentia, mediana iqneba . gavixsenoT, rom 

saSualo iyo . saidanac Cans, rom mediana am magaliTSi ukeT aRwers ti-
pobriv Semosavals, vidre saSualo. 
 movaxdinT axla dakvirvebaTa cvlileba da SevxedoT rogor iqceva saS-

ualo da mediana. vTqvaT, dakvirveba  SevcvaleT 200-iT. maSin Secvli-

li monacemebisaTvis mediana darCeba igive , xolo saSualo wainacvlebs 

(( 1) / 2)nx x  n
( / 2) (( / 2) 1)

2

n nx x
x


 n

7n 

((7 1) / 2) (4) 201x x x  

(8/ 2) ((8/ 2) 1) (4) (5) 764 856
810

2 2 2

x x x x
x

  
   

1x nx 1 1z ax b 

n nz ax b  a b

z ax b 

(1) 26x  (2) 26x  (3) 28x  (4) 29x  (5) 30x  (6) 32x  (7) 109x 

8n  ((7 1) / 2) (4) 29x x x  

40x 

(7) 109x 

29x 
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didi dakvirvebis (200-is) mimarTulebiT . amdenad, mediana mdebareobis 
ufro mdgradi maxasiaTebelia, vidre saSualo. 

 vTqvaT, axla dakvirveba  SevcvaleT 300-iT. maSin axali monaceme-

bis variaciuli mwkrivi iqneba: 

, , , , , , . 

am SemTxvevaSi mediana icvleba mxolod erTi erTeuliT , maSin ro-

desac saSualo kvlav mkveTrad izrdeba . rac isev metyvelebs median-
is, rogorc centris maxasiaTeblis mdgradobaze. 
 medianas gaaCnia kidev erTi sasargeblo Tviseba: medianis gamosaTvlel-
ad saWiroa variaciuli mwkrivis mxolod SuaSi moqceuli individis (Tu  
kentia) an ori Sua individis (Tu  luwia) gazomva. 
 mediana gansakuTrebiT mniSvnelovan informacias iZleva maSin, roca mo-
cemul SerCevaSi dakvirvebebis SedarebiT mcire raodenoba mniSvnelovnad ga-
nsxvavdeba danarCeni simravlisagan. magaliTad, mosaxleobis garkveuli jguf-
is Semosavlebis ganawilebis monacemebSi mediana mosaxleobis am jgufis cxo-
vrebis donis ufro azrian suraTs iZleva, vidre saSualo (romelzedac did 
gavlenas axdens erTi individis Semosavali).  
 Tumca es ar unda gavigoT ise, rom medianas yovelTvis unda mieniWos 
upiratesoba saSualosTan SedarebiT. saSualo gamoiTvleba yvela monacemis 
meSveobiT (yvela monacemis sididis gaTvaliswinebiT) da Seicavs met informa-
cias, vidre mediana, misi mgrZnobiaroba ki xSir SemTxvevaSi mas mocemuli Se-
rCevis karg maxasiaTeblad aqcevs. saSualo SeiZleba gamoyenebul iqnas rog-
orc sazomi, romelic asaxavs, Tu saSualod ra sididisaa SerCevis elemente-
bi. ori sxvadasxva jgufis elementebis Sedarebis mizniT Cveulebriv, pirvel 
rigSi, adareben maT ariTmetikul saSualoebs.  
 magaliTi 10. mocemulia ori  da  firmis Semosavlianoba (procente-
bSi) bolo 10 wlis ganmavlobaSi: 

firma A:   8.3, -6.2, 20.9, -2.7, 33.6, 42.9, 24.4, 5.2, 3.1, 30.5; 
firma B:   12.1, 6.4, 12.2, 27.8, 25.7, 18.2, 10.7, -1.3, 11.4, -2.8. 

Tu gamovTvliT saSualoebs  da  firmebis SemosavlianobebisaTvis, miviR-
ebT: 

 da . 
 am ori saSualos Sedareba gvaZlevs safuZvels davaskvnaT, rom  firm-
is Semosavlianoba saSualod ufro maRalia, vidre  firmisa (Semdgomi ana-
lizi ki warmoebs sxva maxasiaTeblebis saSualebiT). 
 xSirad monacemTa simravle sakmaod didia da is mocemulia sixSireTa 
cxrilis saSualebiT.  

magaliTi 11. gamovTvaloT mediana me-10 klaseli 204 moswavlis Zmebisa 
da debis ricxvis zemoTmoyvanili sixSiruli cxrilis mixedviT.  
 amoxsna. medianis moZebnis tradiciuli meTodi gulisxmobs variaciuli 
mwkrivis Sedgenas da misi Sua monacemis povnas. am SemTxvevaSi unda  gavamwk-
rivoT erT striqonSi 36 cali 0, Semdgom 94 cali 1 da a. S. bolos 1 cali 6, 

movZebnoT boloebidan Tanabrad daSorebuli 
1

204 102
2
  -e da 103-e mniSvnelo-

bebi da gamovTvaloT maTi saSualo ariTmetikuli. gacilebiT martivi meTodi 
mdgomareobs imaSi, rom sixSiruli ganawilebis cxrils davamatoT dagrovi-
li sixSireebis sveti, rogorc es qvemoTaa gakeTebuli:  

 

 

 

53x 

(2) 26x 

(1) 26x  (2) 28x  (3) 29x  (4) 30x  (5) 32x  (6) 109x  (7) 300x 

(4) 30x x 

78.85x 

n
n

A B

A B

16%Ax  12%Bx 

A

B



26 

 

Zmebisa da debis 
raodenoba 

sixSire dagrovili 
sixSire 

0 36 36 
1 94 130 
2 48 178 
3 15 193 
4 7 200 
5 3 203 
6 1 204 
 sul: 204  

am cxrilidan Cven SegviZlia advilad davinaxoT, rom roca Cven CavalT 
0-ebis boloSi, Cven jer kidev ara varT miRweuli 102-e mniSvnelobasTan, magr-
am 1-ianebis boloSi Cven ukve mivaRwieT 130-e mniSvnelobasTan, rac imas niSn-
avs, rom rogorc 102-e, ise 103-e mniSvneloba 1-iania da Sesabamisad, mediana is-
ev 1-iania. 

uwyveti tipis monacemTa didi masivebis SemTxvevaSi, rogorc wesi, Cven 
xSirad mocemuli gvaqvs ara konkretuli monacemebi, aramed erTmaneTTan axl-
os myofi dajgufebuli monacemebi (Sesabamisad, konkretuli mniSvnelobebi 
dakargulia). am SemTxvevaSi Cven ar SegviZlia zustad davadginoT mediana, 
magram SegviZlia SefasoT igi. 

magaliTi 12. ganvixiloT CD diskebis sakmaod didi raodenobis Canaweris 
xangrZlivobis (wuTebSi) sixSiruli ganawilebis zemoTmoyvanili cxrili da 
SevafasoT  Canaweris xangrZlivobis mediana.  

amoxsna. sixSiruli ganawilebis cxrils davamatoT dagrovili sixSire-
ebis sveti, rogorc es qvemoTaa gakeTebuli:  

Canaweris 
xangrZlivoba, 

x (wT) 

intervalis 
sazRvrebi 

 
sixSire 

dagrovili 
sixSire 

40-44 39.5 44.5x   1 1 

45_49 44.5 49.5x   7 8 

50_54 49.5 54.5x   12 20 

55_59 54.5 59.5x   24 44 

60_64 59.5 64.5x   29 73 

65-69 64.5 69.5x   14 87 

70_74 69.5 74.5x   5 92 

75_79 74.5 79.5x   3 95 

  sul: 95   

medianis Sefaseba SesaZlebelia dagrovil sixSireTa diagramis (ogivas) 
saSualebiT _ abscisTa RerZze gadavzomoT Canaweris xangrZlivoba, ordinat-
Ta RerZze ki dagrovili sixSireebi (dagrovili sixSiris mniSvneloba gadai-
zomeba intervalis zeda sazRvris gaswvriv), avagoT ogiva da movZebnoT dagr-
ovili sixSireTa RerZze iseTi wertili, romelic Suaze yofs erTobliv six-

Sires. am SemTxvevaSi es aris 
1

95 47.5
2
  . am wertilis Sesabamisi abscisa ki 

iqneba medianis Sefaseba (ordinatTa RerZis 47.5-is Sesabamisi wertilidan vav-
lebT horizontalur xazs grafikis gadakveTamde da vpoulobT am gadakveTis 
wertilis Sesabamis abscisas _ vuSvebT marTobs abscisTa RerZze), vinaidan 
Canaweris xangrZlivobis daaxloebiT naxevari iqneba masze naklebi da daaxl-
oebiT naxevari ki masze meti. Cvens SemTxvevaSi medianis Sefaseba gamova 60.  
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amrigad, imisaTvis rom vipovoT dajgufebuli monacemebis mediana, dagr-

ovili sixSireebis grafikis saSualebiT, unda movZebnoT dakvirvebul monace-
mTa diapazonSi iseTi mniSvneloba, romelic Seesabameba im dagrovil sixSir-
es, romelic erToblivi sixSiris naxevris tolia. 
 

amocanebi 
 

1.  ipoveT mediana qvemoTmoyvanili 20 studentis masisaTvis (funtebSi): 
      118   147   146   138   175   118   155   146   135   127 
      136   122   114   140   106   159   127   143   153   139. 

2. ipoveT Semdeg masebis mediana:  
6.6kg   3.2kg   4.8 kg   7.6kg   5.4kg   7.1kg   2.0kg   6.3kg   4.3kg 

masebis am simravles daumates 6.0kg. ra iqneba 10 masis mediana? 
3. gamoTvaleT monacemTa Semdegi simravleebis medianebi. 
 a) qalqis quCaze gazomili 20 avtomobilis siCqare km/sT-ebSi: 

41  15   4  27  21  32  43  37  18  25   
29  34  28  30  25  52  12  36  6  25 

 b) teqnikuri momsaxurebis sadgurSi 17 avtomobilis SekeTebaze daxar-
juli dro sT-ebSi 

0.9   1.0   2.1   4.2   0.7   1.1   0.9   1.8    
0.9  1.2   2.3   1.6   2.1   0.3   0.8   2.7   0.4 

4. ipoveT klinikis 45 pacientis sisxlSi hemoglobinis donis mediana, Tu ga-
zomvis Sedegebia: 
    9.1  10.1  10.7  10.7  10.9  11.3  11.3  11.4  11.4  11.4  11.6  11.8  12.0  12.1  12.3 
   12.4  12.7  12.9  13.1  13.2  13.4  13.5  13.5  13.6  13.7  13.8  13.8  14.0  14.2  14.2 
   14.2  14.6  14.6  14.8  14.8  15.0  15.0  15.0  15.1  15.4  15.6  15.7  16.2  16.3  16.9  
5. 2006 wlis 360 dRis ganmavlobaSi momuSave supermarketis dRiuri navaWris 
Canawerebi (gazomili 10 000 larebSi) ase gamoiyureba:  
 navaWri,  x       2x        2 3x        3 4x       4 5x   
   dReTa ricxvi        15          27            64          72 
 

navaWri,  x       5 6x       6 7x       7 8x       8 9x   
   dReTa ricxvi          86          70           16          10 
SeafaseT dRiuri navaWris mediana. 
6. qvemoT moyvanilia 80 aalebadi nivTierebis dalagebuli aalebis dro (wa-
mebSi): 

dagrovili 
sixSire 

100 

80 

60 

40 

20 

0 

xangrZlivoba (wT) 70 80 60 40 50 
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 1.2  1.4  1.4   1.5  1.5  1.6  1.7  1.8  1.8  1.9  2.1  2.2  2.3  2.5  2.5  2.5 
 2.5  2.6  2.7  2.8  3.1  3.2  3.5  3.6  3.7  3.8  3.8  3.9  3.9  4.0  4.1  4.2 
 4.3  4.5  4.5  4.6  4.7  4.7  4.8  4.9  5.1  5.1  5.1  5.2  5.2  5.3  5.4  5.5 
      5.6  5.8  5.9  5.9  6.0  6.3  6.4  6.4  6.4  6.4  6.7  6.8  6.8  6.9  7.3  7.4   
      7.4  7.6  7.9  8.0  8.6  8.8  8.8  9.2  9.4   9.6   9.7  9.8  10.6  11.2  11.8  12.4 

a) daajgufeT monacemebi 8 Tanabari sigrZis klasad (daiwyeT 1.0_2.4-dan) 
da SeadgineT dajgufebuli sixSireebis cxrili. aageT sixSireTa 
histograma. ras gviCvenebs histograma? 
b) dajgufebuli sixSireebis cxrilis mixedviT aageT dagrovili six-
Sireebis diagrama da SeafaseT mediana.  
d) pirdapiri gziT moZebneT monacemebis zusti mediana da ipoveT 
gansxvaveba masa da medianis Sefasebas Soris.  

7. qvemoT moyvanilia CD diskebis mwarmoebel kompaniaSi 100 dRis ganmavlobaSi 
dakvirvebuli defeqturi diskebis dajgufebuli sixSiruli ganawilebis 
cxrili:  

defeqturi diskebis 
     raodenoba         0_9   10_19   20_29   30_39   40_49   50_59 
   dReebis ricxvi       5      8       19      37      22      9   

SeafaseT defeqturi diskebis mediana. 
 

 centraluri tendenciis mesame sazoms warmoadgens moda (mode).  
 moda warmoadgens im mniSvnelobas SerCevidan, romelic yvelaze xSirad 
gvxvdeba. zogjer amboben, rom moda aris yvelaze tipiuri SemTxveva. monacem-
Ta simravles SeiZleba hqondes erTi moda, erTze meti moda an saerTod ar 
hqondes moda. vnaxoT magaliTebis mixedviT. 
 magaliTi 12. qvemoT moyvanilia aSS-is mravaljeradi gamoyenebis kosmos-
uri xomaldis frenis xangrZlivoba (dReebSi) 1992_94 wlebSi:  

8, 9, 9, 14, 8, 8, 10, 7, 6, 9, 7, 8, 10, 14, 11, 8, 14, 11. 
vipovoT moda. 
 amoxsna. modis mosaZebnad sasargebloa (moxerxebulia) monacemebis dal-
ageba zrdis mixedviT, Tumca es ar aris aucilebeli: 

6, 7, 7, 8, 8, 8, 8, 8, 9, 9, 9, 10, 10, 11, 11, 14, 14, 14. 
vinaidan 8-dRiani frena moxda 5-jer (8-is sixSire ufro didia vidre nebismie-
ri sxva ricxvis), amitom am monacemebis moda aris 8. 
 magaliTi 13. ipoveT samxreT-dasavleT pensilvaniis 10 SerCeul sagrafo-
Si qvanaxSiris mopovebaSi dasaqmebuli muSaTa ricxvis moda. es monacemebia: 

110, 731, 1031, 84, 20, 118, 1162, 1977, 103, 752. 
 amoxsna. vinaidan yvela mniSvneloba gvxvdeba mxolod erTxel, aq moda 
ar arsebobs. 
 SeniSvna: ar unda vTqvaT, rom moda aris nuli. es iqneba arakoreqtuli, 
vinaidan monacemTa zogierTi simravlisaTvis (magaliTad, rogoricaa tempera-
tura) nuli SeiZleba aRmoCndes faqtiuri (realuri) mniSvneloba. 
 magaliTi 14. Semowmebul (gazomil) iqna 11 sxvadasxva avtomobilis samu-
xruWe manZilis sidide, roca isini moZraobdnen 15 mili/saaTSi siCqariT. vipo-
voT moda, Tu miRebuli iyo Semdegi monacemebi: 

15, 18, 18, 18, 20, 22, 24, 24, 24, 26, 26. 
 amoxsna. vinaidan 18 da 24 orive gvxvdeba maqsimalur ricxvjer – 3-jer, 
amitom moda aris 18 da 24. am SemTxvevaSi amboben, rom monacemTa simravle 
aris bimodaluri. 
 SeiZleba ise moxdes, rom SerCevaSi iseTi mniSvneloba, romelic yvela-
ze xSirad gvxvdeba ar aRmoCndes. am SemTxvevaSi SeiZleba vilaparakoT e. w. 
modalur intervalze, romelic ase ganimarteba: Tu agebuli gvaqvs ase Tu ise 
misaRebi histograma (anu histograma, romelic adekvaturad aRwers monacemTa 



29 

 

sixSirul ganawilebas), maSin modaluri intervali ewodeba im intervals, 
romelsac Seesabameba histogramis maqsimaluri mniSvneloba, anu modaluri 
intervali aris is intervali, romelSic moxvda monacemTa yvelaze didi rao-
denoba. garkveulobisaTvis, modas uwodeben modaluri intervalis Suawert-
ils. Tu SerCevis moculoba didia, maSin swored monacemTa dajgufebas da 
modaluri intervalis moZebnas amjobineben.  
 gasagebia, rom modis (modaluri intervalis) moZebna sakmaod rTulia. 
im intervalis miTiTeba, sadac moxvda monacemTa maqsimaluri raodenoba, dam-
okidebulia imaze, Tu rogor davajgufebT monacemebs, kerZod,  imaze Tu ra  

sigrZis intervalebad  davyofT  intervals ( ). Sesabamisad, modaluri 

intervalis dadgenas Tan axlavs yvela is siZnele, rac dakavSirebulia hist-
ogramis agebasTan. 
 magaliTi 15. vipovoT modaluri klasi kviris ganmavlobaSi SemTxveviT 
SerCeuli 20 morbenalis mier garbenili manZilebis sixSiruli ganawilebis 
cxrilis mixedviT: 

klasis sazRvrebi sixSire 
5.5—10.5 1 
10.5—15.5 2 
15.5—20.5 3 
20.5—25.5 5 
25.5—30.5 4 
30.5—35.5 3 
35.5—40.5 2 

  

 amoxsna. modaluri klasi iqneba klasi 20.5_25.5, vinaidan mas aqvs yvela-
ze didi sixSire. rogorc zemoT iyo aRniSnuli, zogjer modas uwodeben mo-
daluri klasis Suawertils. Sesabamisad, modad SeiZleba miCneul iqnes 
(20.5+25.5)/2=23 milis garbena kviraSi. 
 moda aris erTaderTi centraluri tendenciis sazomebidan, romlis gam-
oyenebac SeiZleba saxeldebiTi an kategoriuli monacemebisaTvis, vinaidan, 
cxadia rom kategorizebuli monacemebisaTvis saSualosa da medianis gamoye-
neba uazrobaa, xolo moda ki iZleva sasargeblo informacias yvelaze tipiu-
ri SemTxvevis gamosavlenad. 
 magaliTi 16. studentebSi Catarebul iqna gamokiTxva imis Sesaxeb Tu ra 
sferoSi apirebdnen isini moRvaweobas swavlis dasrulebis Semdeg. miRebul 
iqna sixSireTa ganawilebis Semdegi cxrili: 

moRvaweobis sfero sixSire 
biznesi 1425 

humanitaruli mecnierebebi 878 
kompiuteruli mecnierebebi 632 

ganaTleba 471 
saxelmwifo struqturebi 95 

 amoxsna. vinaidan yvelaze maRali sixSiris mqone kategoriaa biznesi, am-
itom yvelaze tipiuri dasaqmebis sferoa biznesSi dasaqmeba. 
 monacemTa ganlagebis centris samive maxasiaTebeli: saSualo, mediana 
da moda warmoadgens populaciis Sesabamisi maxasiaTeblebis: saSualos, medi-
anisa da modis SerCeviT analogebs. albaTobis TeoriaSi mtkicdeba, rom SerC-
evis moculobis zrdisas SerCevis ricxviTi maxasiaTeblebi ikribeba (uaxlov-
deba) populaciis analogiur maxasiaTeblebs. aqedan gamomdinare, SerCeviTi 
maxasiaTeblebi SeiZleba CaiTvalos populaciis maxasiaTeblebis Sefasebad 
da gamoyenebul iqnas am ukanasknelis Sesaxeb statistikuri daskvnebis misaRe-
bad. 
 cxadia, rom saSualo, mediana da moda xSirad sxvadasxva informacias 
iZleva. roca mocemulia centris maxasiaTebeli, mniSvnelovania vicodeT is 

min max,x x

20n 
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saSualoa, mediana Tu moda. roca Cven viTvliT centris maxasiaTebels, mniSv-
nelovania SevarCioT is maxasiaTebeli, romelic yvelaze ufro tipiuria moc-
emul SemTxvevaSi.   

magaliTi 17. qalaqgareT mcxovreb adamians samsaxurSi wasasvlelad Se-
uZlia isargeblos ori marSrutiT: marSruti X  da marSruti Y . man gadawyv-
ita Seadaros mgzavrobaze daxarjuli droebi TiToeuli marSrutisaTvis. man 
daalaga 10 momdevno samuSao dRisaTvis mgzavrobaze daxarjuli droebi (wu-
TebSi) TiToeuli marSrutisaTvis da miiRo Semdegi suraTi: 

marSruti X   53   52   48   51   49   47   42   48   57   53 
marSruti Y   43   41   39   108  52   42   38   45   39   51    

gamoTvaleT saSualo da mediana TiToeuli marSrutisaTvis. romeli maxasiaT-
ebelia ufro moxerxebuli am marSrutebze mgzavrobis droebis Sesadarebl-
ad? 

amoxsna. X da Y  marSrutebis saSualo iqneba Sesabamisad:   

5010/50010/)(
10

1

 
i

ixx  da 8.4910/49810/)(
10

1

 
i

iyy . 

medianebis mosaZebnad davalagoT monacemebi zrdadobis mixedviT: 
marSruti X   42   47   48   48   49   51   52   53   53   57 
marSruti Y   38   39   39   41   42   43   45   51   52   108 
vinaidan monacemTa raodenoba 10-is tolia, mediana iqneba me-5 da me-6 mo-

nacemebis saSualo ariTmetikuli. amitom X da Y  marSrutebis mediana iqneba 
Sesabamisad:    

502/)5149(   da 5.422/)4342(  . 

rogorc vxedavT, X  marSrutis mediana da saSualo erTidaigivea, xolo 
Y  marSrutis SemTxvevaSi saSualo metia medianaze, rac gamowveulia erTi uC-
veulod didi monacemiT (kerZod 108 wuTis toli mgzavrobis droiT). es araC-
veulebrivi (amovardnili) mgzavrobis dro savaraudod ganpirobebulia cudi 
amindiT an avtosagzao SemTxveviT da araa tipiuri. amitom mgzavrobis drois 
Sefasebisas ukeTesia visargebloT medianiT, ramdenadac igi ar ganicdis am 
tipis amovardnebis zemoqmedebas. Sesabamisad, Y  marSruti 42.5 wuTis toli me-
dianiT ufro swrafia, vidre X  marSruti 50 wuTis toli medianiT. 

 
amocanebi 

 
1. miuTiTeT romel ganawilebas aqvs moda an modaluri klasi: 

   a) ix    0     1     2     3     4                 b) ix    70     75     80     85     90    

         if     7     4     2     5     1                      if     7       7       7       7      7 

g) ix    2_3  4_5  6_7  8_9  10_11 

                                                 if       7     4    2     5     1 

      d) Tvalis    
                     feri         cisferi     Taflis feri    mwvane   

                        if                            23              39             3 

2. centraluri tendenciis romeli maxasiaTebeliT sargebloba iqneba ufro 
mizanSewonili qvemoTmoyvanil situaciebSi:  

a) fexsacmlebis maRaziis menejers surs SeukveTos sxvadasxva zomis 
fexsacmeli. 
b) qalaqis sakrebulos surs dagegmos axali skolis mSenebloba. 
imisaTvis, rom Seafasos moswavleTa raodenoba, is ikvlevs erTnairi 
moculobisa da mdgomareobis ojaxebs. 
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g) ivane regularulad mgzavrobs Tbilisidan gorSi da aRricxavs 
mgzavrobis dros. mas surs Seafasos momavali mgzavrobis dro. 

3. uZravi qonebis agentma gaakeTa Semdegi gancxadeba: mimdinare TveSi sax-
lebis daaxloebiT 60% gaiyida ufro Zvirad, vidre saSualao gasayidi fasia. 
ganixileT am mtkicebulebis SesaZlo marTebuloba da ra igulisxmeba 
“saSualoSi”. 
4. miuTiTeT qvemoTCamoTvlilTagan romel sidides eqneba asimetriuli an da-
axloebiT simetriuli ganawileba: 
 a) mdedrobiTi sqesis universitetis studentebis simaRle. 

b) maraTonul SejibrebaSi monawileTa sirbilis dro. 
g) advil gamocdaze studentebis mier miRebuli qulebi. 
d) biblioTekis wignebis gverdebis raodenoba. 

5. qvemoT moyvanilia 32 moswavlis mier 8 kiTxvian maTematikur testSi miR-
ebuli qulebi:     
swori pasuxebis  
   raodenoba       0    1    2    3    4    5    6    7    8 
  moswavleTa  
   raodenoba       1    2    1    4    4    6    7    4    3 

a) ipoveT swori pasuxebis raodenobis saSualo, mediana da moda. 
gaakeTeT medianisa da modis interpretacia maTematikuri testis 
konteqstSi. 
b) daaxasiaTeT ganawilebis moxazuloba. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tavi III 
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 monacemTa gafantulobis sazomebi  
 
 statistikaSi, imisaTvis rom zustad (adeqvaturad) aRvweroT monacemTa 
simravle, statistikosma unda icodes ufro meti, vidre centraluri tendenc-
iis sazomebia. Cven SeviswavleT monacemTa centraluri tendenciis (anu monac-
emTa centris mdebareobis) sami ricxviTi maxasiaTebeli: SerCeviTi saSualo, 
SerCeviTi mediana da SerCeviTi moda. gasagebia, rom es sami maxasiaTebeli 
srulad ver warmoadgens monacemTa simravlis Tvisebebs. meore etapze, buneb-
rivad ibadeba kiTxva ramdenad tipiuria monacemTa centris maxasiaTebeli ke-
rZod, saSualo, monacemTa mTeli simravlisaTvis? rogoria monacemTa gafan-
tuloba saerTod da konkretulad ki saSualos mimarT? rogoria monacemTa 
cvalebadobis xarisxi da ra sidideebiT SeiZleba misi daxasiaTeba? 
 magaliTi 1. davuSvaT, rom mocemulia monacemTa ori mwkrivi: 

A            8   9   10   10   13 
B            1   5   10   16   18. 

gamovTvaloT TiToeulis saSualo. gvaqvs: 

 da . 

 aRmoCnda, rom orive monacems aqvs erTi da igive saSualo, magram cxa-
dia, rom  mwkrivis elementTa cvalebadoba ufro Zlieria, vidre  mwkri-
vis elementebis.  mwkrivis elementebi ufro mWidrod arian Tavmoyrili (ko-
ncentrirebuli) saSualos irgvliv, vidre  mwkrivis elementebi.  

xSir SemTxvevaSi, TvaliT SemCneva imisa, Tu romeli mwkrivis cvaleba-
doba ufro didia, sakmaod Znelia (magaliTad, monacemTa didi raodenobis 
dros). amitom aucilebelia cvalebadobis anu gafantulobis sazomebis Semo-
Reba, e. i. iseTi ricxviTi maxasiaTeblebis SemoReba, romelic saSualebas mo-
gvcems SevafasoT monacemTa gabnevis xarisxi.  

monacemTa gafantulobis erT-erTi umartivesi ricxviTi maxasiaTebelia 
gabnevis diapazoni (range), romelic warmoadgens SerCevis maqsimaluri (udide-
si) da minimaluri (umciresi) mniSvnelobebis sxvaobas. sxva sityvebiT – gabne-
vis diapazoni warmoadgens variaciuli mwkrivis ukanaskneli da pirveli wevr-
ebis sxvaobas, Tumca gabnevis diapazonis dasadgenad ar aris aucilebeli (ub-
ralod moxerxebulia) variaciuli mwkrivis Seqmna (monacemebis dalageba 
zrdadobis mixedviT). gabnevis diapazoni aRiniSneba  asoTi. Sesabamisad, Tu 

 mocemuli  moculobis mqone SerCevaa (xolo  ki – Sesabamisi 

variaciuli mwkrivi), maSin:  

, 

sadac  -- maqsimaluri (Sesabamisad, minimaluri) sididis 

minacemia. 
 zemoT moyvanil magaliTSi monacemTa  mwkrivis gabnevis diapazoni  

aris = 13 – 5 = 8, xolo  mwkrivis ki – = 18 – 1 = 17. 

 monacemTa gabnevis diapazoni gamoTvlisa da interpretaciis simartivis 
gamo farTod gamoiyeneba iseTi amocanebis gadawyvetisas, sadac gamoTvlis 
siswrafesa da martiv Sinaars gadamwyveti mniSvneloba eniWeba. magaliTad, xa-
risxis kontrolis sferoSi. sxva SemTxvevebSi ki am maxasiaTeblis mimarT wa-
rmoiSoba seriozuli problemebi. gabnevis diapazonze did gavlenas axdens 
iSviaTi an e. w. amovardnili dakvirvebebi. magaliTad, davuSvaT, rom  Cven ro-
melime regionSi vawarmoebT SerCevas mamakacTa simaRlis ganawilebis SerCev-
is mizniT. vTqvaT, am regionSi cxovrobs mamakaci, romlis simaRlea 210 sm. 
cxadia, rom Tu SerCevaSi SemTxveviT aRmoCndeba es mamakaci (rac iSviaTi 
xdomilebaa), gabnevis diapazoni ufro didi iqneba, vidre im SemTxvevaSi, roca 

(8 9 10 10 13) / 5 10Ax       (1 5 10 16 18) / 5 10Bx      

B A

A

B

R

1,..., nx x n (1) ( ),..., nx x

( ) (1)
1 i n1 i n

max mini i nR x x x x
  

   

n (1)
1 i n1 i n

x = max ( min )i ix x x
  



A
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mis nacvlad SerCevaSi moxvdeba sxva tipiuri simaRlis mqone mamakaci. analo-
giuri suraTi SeiZleba gvqondes mosaxleobis Semosavlebis ganawilebis Sesw-
avlisas, rodesac gansakuTrebiT didi Semosavlebis mqone adamiani aRmoCndeba 
(iSviaTi xdomileba) Cvens SerCevaSi. 
 Semdegi magaliTi gviCvenebs, rom erT eqstremalurad maRal (sxva SemTx-
vevaSi SeiZleba eqstremalurad dabal) monacemis mniSvnelobas SeuZlia mniSv-
nelovani gavlena moaxdinos gabnevis diapazonze. 
 magaliTi 2. qvemoT moyvanilia erT-erTi warmoebis muSakTa wliuri Sem-
osavali dolarebSi.  

Tanamdeboba Semosavali 
mepatrone 100 000 
menejeri 40 000 

gayidvebis agenti 30 000 
I Tanrigis muSa 25 000 
II Tanrigis muSa 18 000 
III Tanrigis muSa 15 000 

ipoveT gabnevis diapazoni. 
 amoxsna. Gabnevis diapazoni . 
 SerCevis gabnevis diapazonis, rogorc monacemTa gafantulobis sazomis 
mTavari nakli isaa, rom is ar Seicavs informacias imis Sesaxeb, Tu rogoraa 
gabneuli danarCeni (saSualedo) monacemebi maqsimalur da minimalur mniSvne-
lobebs Soris. SesaZloa es monacemebi grovdebodnen saSualo mniSvnelobasT-
an, an eqstremaluri mniSv-nelobebis maxloblobaSi, an Tanabrad iyvnen ganaw-
ilebuli maT Soris da sxva. saSualedo monacemebis ganlagebisa da Sesabami-
sad, maTi gafantulobis Sesaxeb informacias iZleva e. w. procentilebi (per-

centtiles). 
 procentilebi erTdroulad warmoadgens monacemTa ganlagebisa da maTi 
gafantulobis sazoms. vTqvaT,  raime ricxvia, moTavsebuli 0-sa da 100-s So-
ris . monacemTa simravlis  rigis procentili (ubralod -proc-

entili) ewodeba iseT  mniSvnelobas (sidides), romelsac gaaCnia Semdegi 

Tviseba: monacemTa araumetes %-isa naklebia -ze da araumetes  (100- )%-

isa metia -ze. 

 miRebulia  ricxvis warmodgena  saxiT, sadac . magal-
iTad, Tu =10-s, maSin , Tu =25-s, maSin . Am SemTxvevaSi -

procentilis gansazRvreba ase gamoiTqmis:  iseTi ricxvia, rom erTdroul-

ad unda sruldebodes Semdegi ori utoloba: 

,    , 

sadac  simboloTi aRniSnulia im dakvirvebebis raodenoba, romelTaT-

visac sruldeba ori wertilis Semdeg moTavsebuli Tviseba.  procen-

tili aris -kvantilis (  ganawilebis -kvantili  ganimarteba Semdegna-

irad: ) SerCeviTi analogi. 

 simartivisaTvis, qvemoT Cven vigulisxmebT, rom variaciuli mwkrivi mka-

crad zrdadi mimdevrobaa: .  

SeniSvna. Tu variaciul mwkrivSi monacemebi meordeba, nacvlad raode-

nobisa  (Sesabamisad, ) unda daviTvaloT raodenoba 

im poziciebis, romelic moTavsebulia -is poziciix marcxniv (Sesabamisad, 

marjvniv)). am SeTanxmebis gaTvaliswinebiT, procentilis cneba advilad gavr-
celdeba dajgufebuli monacemebis SemTxvevaSi.  
 advili misaxvedria, rom mediana warmoadgens 50-procentils.  

100000 15000 85000R   

P
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px

P px P

px

P 100P   0 1 
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 Tu , maSin medianis analogiurad -procentilis ( -s) ga-

mosaTvleli gamosaxuleba iqneba: 

       , roca  ar aris mTeli ricxvi, da 

, roca  mTeli ricxvia 

(ukanasknel SemTxvevaSi, iseve rogorc medianis dros, -procentili calsax-
ad ar ganimarteba. mis rolSi SesaZlebelia aviRoT nebismieri ricxvi 

 intervalidan. amitom Tanxmdebian, rom -procentili vuwodoT 

am intervalis Suawertils). 
 magaliTi 3. Tu mocemulia  moculobis mqone SerCeva, da , ma-
Sin . Sesabamisad,  da vinaidan  ar aris mTeli ricxvi, xolo 
misi mTeli nawilia [1.5] = 1, amitom zemoT moyvanili formulis Tanaxmad: 

, anu 10-procentili variaciuli mwkrivis meore wevris tolia. marT-

lac, 

 da . 

 magaliTi 4. Tu ki , , maSin ,  -- mTeli ricxvia 
da isev zemoT moyvanili formulis Tanaxmad:  

, 

anu 10-procentili aris  intervalis Sua wertili. am SemTxvevaSic  

 da . 

 
amocanebi  

 
1. ipoveT gabnevis diapazoni  da 25-procentili (I kvartili) Semdegi simrav-
leebisaTvis:  

a)    7    9    12    13    8    11 
b)    7    8    22    20    15    18    19    13    11 

2. ipoveT gabnevis diapazoni  da 75-procentili (III kvartili) 20 studentis 
masebisaTvis: 

106   114   118   118   122   127   127   135   136   138 
139   140   143     146   146    147   153   155   159   175 

3. SeafaseT 25-procentili da 75-procentili CD diskebis Canaweris xangrZli-
vobis (wuTebSi)  zemoTmoyvanili sixSiruli ganawilebis cxrilidan. 
  

 
3. ipoveT gabnevis diapazoni da 45-procentili monacemTa Semdegi erToblio-
bebisaTvis: 
 a)  7    4    14    9    12    2    19    6    15 
 b)  7.6    4.8    1.2    6.9    4.8    7.2    8.1    10.3    4.8    6.7 
5. 50 kviris manZilze akvirdebodnen garkveuli danadgaris muSaobas da af-
iqsirebdnen mis kviraSi dazianebaTa raodenobas. miRebul iqna Semdegi 
monacemebi:  
 dazianebaTa ricxvi   0    1    2    3    4    5    6 
 kviraTa ricxvi       2    12   14    8   8    4    2  
a) ipoveT gabnevis diapazoni  da 35-procentili. 
b) ipoveT kviraSi danadgaris dazianebaTa ricxvis 95-procentili. 

 
rangebi da procentuli rangebi  

100P   P px
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 davuSvaT, rom mocemulia  moculobis gansxvavebuli mniSvnelobebis 

mqone SerCeva , sadac , Tu , e. i. arc erTi mniSvneloba ar me-

ordeba. SevadginoT variaciuli mwkrivi (davalagoT monacemebi zrdis mixedv-
iT): 

. 

  dakvirvebis rangi (rank) ewodeba am dakvirvebis nomers variaciul 

mwkrivSi (igi warmoadgens monacemTa poziciis erT-erT maxasiaTebels). sxva 

sityvebiT rom vTqvaT, -s rangi ewodeba iseT mTel ricxvs , romlisTvisac 

sruldeba toloba: 

. 

 sinamdvileSi  dakvirvebis rangi  aris im dakvirvebebis raodenoba, 

romlebic ar aRematebian  dakvirvebas: 

, 

amasTanave gasagebia, rom maqsimaluri dakvirvebis rangi daemTxveva Ser-
Cevis moculobas. 
 magaliTi 5. ganvixiloT Semdegi monacemebi: 5, 6, 2, 7, 9, 8, 10 da TiToe-
ul maTgans mivuweroT Tavisi rangi. 

 amoxsna. variaciuli mwkrivi aris: 2, 5, 6, 7, 8, 9, 10. amitom -is rangi 

iqneba  (dakvirvebas 5 ar aRemateba ori dakvirveba: 2 da 5); -is ran-

gia  (dakvirvebas 6 ar aRemateba sami dakvirveba: 2, 5 da 6) da a. S. sabo-

lood monacemTa mocemuli simravle qveS miwerili rangebiT ase gamoiyureba:  
5   6   2   7   9   8   10 

                                            
 2   3   1   4   6   5    7  

 magaliTi 6. monacemebia: 18, 13, 15, 12, 16, 20. mivuweroT rangebi. gvaqvs:  
18  13  15  12  16  20 
5   2   3   1   4   6 

 aRsaniSnavia, rom rangebi invariantulia (ar icvleba) monacemTa nebismi-
eri gadalagebis mimarT. Tu am magaliTis monacemebs davalagebT sxva Tanmim-
devrobiT, magaliTad, Semdegnairad: 15, 20, 12, 18, 13, 16, maSin rangebi iqneba   

15  20  12  18  13  16 
3   6   1   4   2   5 

anu yovel wevrs igive rangi miewera rac adre. 

 bunebrivad ibadeba kiTxva: Tu mocemulia SerCeva , iseTi, rom pi-

roba , Tu  ar sruldeba, anu zogierTi wevri SerCevaSi meordeba, 

maSin rogori wesiT moxdeba rangebis miwera?  
vTqvaT, Cveni monacemebia: 18, 28, 23, 29, 32, 18, 21, 14, 18, 14. rangis ganmart-

ebis Tanaxmad Zveli wesis Tanaxmad variaciuli mwkrivis saxiT gadaweril am 
monacemebs rangebi ase unda mieweros: 

 14  14  18  18  18   21  23  28  29  32 
 1   2   3   4   5   6   7   8   9   10  

 rogorc vxedavT, 14-is toli dakvirveba Segvxvda orjer da Zveli wesiT 
pirvels mivawereT rangi 1, xolo meores ki – rangi 2 (analogiurad, 18 Segvx-
vda samjer da Sesabamisad, mas dakavebuli poziciis mixedviT miewera rangebi: 
3, 4 da 5). gamodis, rom erT-erT maTgans mivaniWeT upiratesoba. umjobesia gan-
meorebadi dakvirvebebisaTvis migvewera erTi da igive rangi Semdegi wesiT: 
toli dakvirvebebidan TiToeuls mivaniWoT maTze mosuli rangebis saSualo 
ariTmetikuli. magaliTad, dakvirvebebs, romelTa mniSvnelobebia 14, unda mie-

n
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niWos rangi 1.5 (radganac (1+2)/2=1.5), 18-is tol dakvirvebebs – rangi 4 (vinaid-
an (3+4+5)/3=4). 
 meores mxriv, im SemTxvevaSic ki, rodesac SerCevaSi arcerTi elementi 
ar meordeba, elementis rangis miTiTeba ar iZleva amomwurav informacias mis 
mdebareobaze, Tu amave dros CvenTvis cnobili ar aris SerCevis moculobac. 

magaliTad, Tu viciT, rom  elements  moculobis SerCevidan da  elem-
ents meore,  moculobis SerCevidan gaaCniaT erTi da igive rangi, Cven jer 
kidev ver davaskvniT, rom maTi poziciebi identuria, Tu ar gveqneba damateb-
iTi informacia imis Sesaxeb, rom . 
 sazogadod, rogor SevadaroT erTmaneTs im ori monacemis poziciebi, 
romlebic gansxvavebuli moculobis sxvadasxva SerCevas ekuTvnis da rangeb-
ic gansxvavebulebi aqvs? (am tipis kiTxvebi warmoiSoba, magaliTad, qarTuli 
erovnuli gamocdebis dros, roca Sefasebis centrma unda Seadaros sxvadas-
xva abiturientebis poziciebi (reitingebi) sxvadasxva disciplinebSi an maSin-
ac ki, roca erTi disciplinis farglebSi maT Seasrules sxvadasxva sagamoc-
do varianti). am kiTxvaze pasuxs iZleva e. w. procentuli rangis (percentile 

rank) cneba. 
Tu  SerCevis moculobaa, xolo dakvirvebis rangia , maSin am dakvir-

vebis procentuli rangi moicema Semdegi formuliT: 

. 

 mocemuli dakvirvebis procentuli rangi warmoadgens am dakvirvebis 

qveviT mdgom monacemebze mosuli procentebisa ( ) da Tavad dakvirve-

baze mosuli procentebis naxevris ( ) jams. 

 amrigad, mocemuli dakvirvebis procentuli rangi migviTiTebs dakvirve-
bul mniSvnelobaTa ra procents (minus am dakvirvebaze mosuli procentebis 
naxevari) aRemateba es monacemi. cxadia, rom rac ufro maRalia dakvirvebis 
procentuli rangi, miT ufro ukeTesia misi pozicia (Tu niSnebi ganlagebu-
lia aRmavlobis mixedviT). 

faqtiurad, procentuli rangi gviCvenebs, ama Tu im SerCevis konkretu-
li monacemi, monacemebis ramdeni procentis winaa. Sesabamisad, Tu vigulisxm-
ebT, rom monacemebs sxvadasxva SerCevebSi moxvedris Tanabari Sansebi aqvT, 
maSin bunebrivi iqneba erT SerCevaSi ukeTes poziciaze mdgom monacems mieniW-
os upiratesoba sxva SerCevaSi uares poziciaze mdgom monacemTan SedarebiT. 
magaliTad, erovnul gamocdebze zogadi unarebis gamocdis pirvel variantSi 
37 procentuli rangis mqone abiturients upiratesoba eniWeba mesame variant-
Si 36 procentuli rangis mqone abiturientTan SedarebiT, an inglisur enaSi 
43 procentuli rangis mqone abiturients upiratesoba eniWeba germanul enaSi 
42.9 procentuli rangis mqone abiturientTan SedarebiT. 
 magaliTi 7. vTqvaT, klasSi aris 10 moswavle da giorgis niSnebi ufro 
maRalia, vidre xuTi moswavlis. kote swavlobs 50 moswavlisagan Semdgar 
klasSi da misi niSnebi ufro maRalia, vidre 17 moswavlis. romels ukavia uk-
eTesi pozicia Tavis klasSi, kotes Tu giorgia? 
 amoxsna. upirveles yovlisa SevniSnoT, rom moswavleebi dalagebulia 
niSnebis zrdis mixedviT da giorgis rangia 6, xolo kotes rangia 18. Cavatar-
oT TiToeulis poziciis procentuli analizi. giorgi ukeTesia 5 moswavle-
ze, romlebic Seadgenen klasis 50%-s, TviTon giorgize modis 10%, xolo 40%-
s aqvs giorgize ukeTesi niSnebi. am monacemebiT giorgis procentuli rangia: 

50%+5%=55%. 
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 kotes niSnebi ukeTesia 17 moswavlis niSnebze, romelic Seadgens klasis 
34%-s, koteze modis 2%, amitom misi procentuli rangia:  

34%+1%=35%. 
 vinaidan, giorgis procentuli rangi (55) ufro maRalia, vidre kotesi 
(35), amitom giorgis pozicia Tavis klasSi ukeTesia, vidre kotesi sakuTar 
klasSi. 
 es magaliTi amave dros gviCvenebs, rom rangis cnebis SemosaRebad ar 
aris aucilebeli gagvaCndes ricxviTi monacemebi, sakmarisia mxolod obieqte-
bis an individebis simravlis raime Tvisebis an niSnis (magaliTad, niWiereba, 
simaRle, popularoba da a. S.) gaZlierebis an zrdis mixedviT dalageba da 
yoveli maTganisaTvis rigobrivi nomris miwera. 
 procentilebsa da procentul rangebs Soris Semdegi kavSiria: Tu SerC-
evis elementis procentuli rangia , maSin es elementi warmoadgens SerCev-
is -procentils (Tumca ar aris savaldebulo, rom -s nebismieri mniSvne-
lobisaTvis -procentili warmoadgendes SerCevis elements).  
  

dispersia da standartuli gadaxra 
 

 isev davubrundeT adre ganxilul magaliTs. davuSvaT, rom mocemulia 
monacemTa ori mwkrivi: 

A             8   9   10   10   13 
B             1   5   10   16   18. 

rogorc Cven vnaxeT, . garda amisa, davaskveniT, rom  mwkriv-
is elementebis cvalebadoba ufro maRalia, vidre  mwkrivis elementebisa. 
Cven am SemTxvevaSi vizualurad davinaxeT, rom  mwkrivis wevrebi ufro nak-
lebad arian gadaxrili saSualosagan, vidre  mwkrivisa. gasagebia, rom Tu 
monacemTa simravle didi moculobisaa, aseTi faqtebis vizualurad aRmoCena 
SeuZlebelia. Sesabamisad, bunebrivad Cndeba saWiroeba iseTi sazomis SemoRe-
bisa, romelic gagviadvilebda monacemebis Tavisi saSualos mimarT gafantu-
lobis Sesaxeb daskvnis gakeTebas. swored aseT sazoms warmoadgens SerCeviTi 
dispersia (sample variance). 

gamovTvaloT saSualodan gadaxrebi zemoT moyvanili mwkrivebisaTvis 
(TiToeul monacems gamovakloT saSualo): 

A --  :   -2   -1   0   0   3 

B --  :   -9   -5   0   6   8 

pirveli rac SeiZleba azrad mogvivides: SeiZleba gvefiqra, rom gafan-
tulobis sazomad SeiZleboda agveRo am gadaxrebis ariTmetikuli saSualo, 
magram orive SemTxvevaSi es iqneboda nuli. Sesabamisad, es sidide aranair in-
formacias ar mogvcems. amitom SemoaqvT e. w. SerCeviTi dispersia, romelic 
warmoadgens saSualodan gadaxrebis kvadratebis saSualo ariTmetikuls da 

aRiniSneba  simboloTi. Cvens SemTxvevaSi gvaqvs: 

 da 

, 

anu . 

 sazogadod, Tu mocemulia  moculobis  SerCeva, maSin SerCevi-

Ti dispersiis analizuri gamosaxuleba Semdegia: 

. 
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 SerCeviTi dispersia SeiZleba gadaiweros gamoTvlebisaTvis moxerxebu-
li ufro martivi formiT: 

. 

 SevniSnavT, rom SerCeviTi dispersia warmoadgens populaciis dispersi-
is empiriul analogs, romelic dakvirvebaTa ricxvis usasrulod zrdisas mi-
iswrafis populaciis dispersiisaken. 
 mosaxerxebelia gafantulobis odnav modificirebuli sazomis ganxilva, 
romelsac Sesworebul SerCeviT dispersias uwodeben: 

. 

SeniSvna. aRsaniSnavia, rom SerCeviTi saSualo warmoadgens populaciis 
saSualos saukeTeso Sefasebas (kerZod, igi warmoadgens e.w. Caunacvlebel Se-
fasebas), maSin rodesac SerCeviTi dispersia ar warmoadgens populaciis dis-
persiis saukeTeso Sefasebas, is e.w. Canacvlebuli Sefasebaa. imisaTvis, rom 
miiRon Caunacvlebeli Sefaseba n -s cvlian 1n -iT (Caunacvlebloba gulisxm-
obs Semdegs: miuxedavad imisa, rom sxvadasxva SerCevis mixedviT gamoTvlili 
parametris Sefaseba sazogadod sxvadasxva Sedegs iZleva, is saSualod emTx-
veva parametris WeSmarit mniSvnelobas).  

SevniSnoT, rom Tu populaciis  saSualo cnobilia, maSin SerCeviTi 
dispersia ganisazRvreba formuliT 

, 

ucnobi saSualos SemTxvevaSi ki -s nacvlad unda visargebloT SerCe-

viTi  saSualoTi, magram rogorc cnobilia (saSualos meore Tviseba): 

, 

anu -ebi ufro axlosaa -Tan, vidre -sTan. amis sakompensaciod -is fo-

rmulaSi -is nacvlad gamoiyeneba . 
 moviyvanoT SerCeviTi dispersiis Tvisebebi: 

I. Tu arsebuli  monacemebidan SevqmniT axal monacemebs 

, , maSin  da . 

II. Tu  da  ori SerCevaa, maSin gaerTianebuli SerCevisaTv-

is  SerCeviTi dispersia da Sesworebuli SerCeviTi dispersiebi 

gadaiTvleba Semdegnairad: 

 da  

. 

(im kerZo SemTxvevaSi, roca  da , gaerTianebuli SerCevis SerCeviTi 
dispersia iqneba Tavidan aRebuli SerCevebis SerCeviTi dispersiebis saSualo 

ariTmetikuli: ). 

rogorc vxedavT, SerCeviTi dispersiis ganzomileba udris dakvirvebaTa 
ganzomilebis kvadrats. statistikoss xSirad esaWiroeba gafantulobis iseTi 
sazomi, romelic imave erTeulebSi izomeba, rac sawyisi monacemebi. aseTi sa-
zomi miiReba SerCeviTi dispersiidan kvadratuli fesvis amoRebiT da mas sta-
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ndartuli gadaxra (standard deviation) an saSualo kvadratuli gadaxra (mean 

square deviation) ewodeba.  
standartuli gadaxra (Sesabamisad, Sesworebuli standartuli gadaxra) 

warmoadgens ariTmetikul kvadratul fesvs SerCeviTi dispersiidan (Sesabami-
sad, Sesworebuli SerCeviTi dispersiidan) 

  (Sesabamisad, ). 
SeniSvna: Sesworebuli standartuli gadaxris nacvlad ixmareba agreT-

ve termini SerCeviTi (SerCevis) standartuli gadaxra. 
 SemdgomSi SerCeviTi dispersiisa da standartuli gadaxris gamosaTvle-
lad gamoiyeneba SedarebiT moxerxebuli formulebi, romlebic maTematikur-
ad eqvivalenturia zemoTmoyvanili formulebis, magram ar saWiroebs saSual-
os winaswar gamoTvlas. am formulebs uwodeben SerCeviTi dispersiisa da 
standartuli gadaxris Semoklebul formulebs da maT aqvT Semdegi saxe:                          

 -- SerCeviTi dispersia, 

              
 -- SerCeviTi standartuli gadaxra. 
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 magaliTi 8. vipovoT dispersia da standartuli gadaxra evropaSi eqvs 
weliwadSi gayiduli avtomanqanebis erToblivi Rirebulebis SerCevis mixed-
viT (monacemebi moyvanilia milion dolarebSi):  

11.2   11.9   12.0   12.8   13.4   14.3. 
 amoxsna.  
 nabiji 1. vipovoT mniSvnelobaTa jami: 

=11.2+11.9+12.0+12.8+13.4+14.3=75.6; 

 nabiji 2. TiToeuli mniSvneloba aviyvanoT kvadratSi da vipovoT maTi 
jami: 

=11.22+11.92+12.02+12.82+13.42+14.32=958.94; 

 nabiji 3. SevitanoT Sesabamis formulaSi da gamovTvaloT: 

     ; 

e. i. SerCevis dispersiaa 1.28. standartuli gadaxra ki iqneba . 
 cnobilia, rom mcire investorisaTvis, rogorc sainvesticio alternat-
iva, didi popularobiT sargeblobs investiciebis Cadeba sainvesticio fonde-
bSi – trestebSi. imisaTvis, rom investors gauadvildes gadawyvetilebis miR-
eba, Tu romel konkretul trestSi moaxdinos investireba, finansur Jurnale-
bSi regularulad qveyndeba yoveli calkeuli trestis wliuri saprocento 
Semosavlis monacemebi bolo aTi wlis ganmavlobaSi. publikaciebSi amasTan 
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erTad miTiTebulia yoveli trestis riskis done: maRali, saSualo da daba-
li. riskis doneebis klasifikacia ki xdeba saSualo wliuri saprocento Se-
mosavlis istoriuli cvalebadobis mixedviT. rac ufro maRalia wlieri sap-
rocento Semosavlis cvalebadoba, miT ufro maRalia riskis done. 
 magaliTi 9. mocemulia ori trestis wliuri saprocento Semosavlis mo-
nacemebi bolo 10 wlis ganmavlobaSi: 

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

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

romeli tresti miekuTvneba riskis ufro maRal dones, A Tu B? 
 amoxsna. radgan dispersia monacemTa cvalebadobis yvelaze TvalsaCino 
sazomia, yoveli trestis monacemebis mixedviT unda gamovTvaloT TiToeuli 

maTganis Sesworebuli SerCeviTi dispersia,  da  da SevadaroT isini er-

TmaneTs. winaswar gamovTvaloT SerCeviTi saSualoebi. gvaqvs: 

%, 

%. 
Sesabamisad,  

(%)2, 

(%)2. 

 rogorc vxedavT, . es imas niSnavs, rom A tresti miekuTvneba risk-

is ufro maRal dones (ufro riskiania), vidre B tresti, imavdroulad, , 
anu A trestis amonagebi saSualod ufro maRalia, vidre B trestisa. es faqti 
savsebiT eTanxmeba Cvens intuicias: investicia, romelic dakavSirebulia ri-
skis ufro maRal donesTan, unda iZleodes ufro maRal saSualo amonageb-
sac.  
 magaliTi 10. davuSvaT, rom 10 wlis win Tqven moaxdineT toli Tanxebis 
investireba A da B trestebSi, e. i. SeqmeniT sainvesticio portfeli, romelSic 
A da B trestebSi investiciaTa wonebi tolia da udris 1/2-s. axali portfeli 
aRvniSnoT C-Ti. SevadaroT A , B  da C portfelebis riskianoba.  
 amoxsna. winaswar SemoviRoT Semosavlianobis cneba: davuSvaT, rom sain-

vesticio Tanxa wlis dasawyisSi udris -s da am Tanxis investirebam A da B 

trestebSi wlis bolos mogvca, Sesabamisad,  da  Tanxebi. maSin A da B 

trestebis amonagebi  da  Semdegi formulebiT moicema (%-Si): 

,   . 

 vTqvaT, axla A da B trestebidan TiToeulSi investirebulia -is to-

li Tanxa. maSin wlis bolos C portfelisagan miRebuli Tanxaa . ami-

tom misi amonagebi iqneba: 

. 

 gasagebia, rom wina magaliTSi moyvanili monacemebi warmoadgenen bolo 

10 wlis dakvirvebebs -sa da -ze, amitom Cven SegviZlia SevqmnaT C portf-

elis amonagebTa mwkrivi. is iqneba:  
10.2  -4.5  13.65  4.75  30.7  34.1  21.3  7.95  0.9  20.95. 
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 standartuli gadaxris meSveobiT SevadaroT C portfelis riskianoba A 

da B trestebSi investiciaTa riskianobas. saSualos me-3 da me-4 Tvisebebis sa-
fuZvelze SegviZlia davweroT, rom: 

. 

amitom, Sesworebuli SerCeviTi dispersia iqneba: 

, 

Sesabamisad, . 

 rogorc vxedavT, riskianobis mixedviT A , B  da C investiciebi dalagda 
Semdegi mimdevrobiT: 

, 

xolo maTi amonagebi ki Semdegi mimdevrobiT: 

.  

 dispersiisa da standartuli gadaxris moZebnis procedura dajgufebu-
li monacemebisaTvis analogiuria dajgufebuli monacemebisaTvis saSualos 
moZebnis proceduris da is iyenebs TiToeuli klasis Suawertils. 
 magaliTi 11. kviris ganmavlobaSi SemTxveviT SerCeuli 20 morbenalis 
mier garbenili manZilebis zemoTmoyvanili sixSiruli ganawilebis cxrilis 
mixedviT gamovTvaloT dispersia da standartuli gadaxra. 

 amoxsna.  
 nabiji 1. gavakeToT Semdegi saxis cxrili, vipovoT TiToeuli klasis 
Suawertili da SevitanoT C svetSi:  

, , da a. S. 

nabiji 2. gavamravloT TiToeuli klasis sixSire amave klasis Suawer-
tilze da namravli CavweroT D svetSi: 

, , da a. S. . 
nabiji 3. gavamravloT TiToeuli klasis sixSire amave klasis Suawer-

tilis kvadratze da namravli CavweroT E svetSi: 

, , da a. S. . 
nabiji 4. vipovoT B, D da E svetebis jami. B svetis jamia , D svetis jamia 

, xolo E svetis jamia . sabolood cxrils eqneba aseTi saxe:   

AA 
klasebi 

B 
sixSire 

(f) 

C 
Suawertili 

(xm) 

D 
f xm 

E 
f x

2
m 

 
5.5—10.5 1 8 8 64 
10.5—15.5 2 13 26 338 
15.5—20.5 3 18 54 972 
20.5—25.5 5 23 115 2645 
25.5—30.5 4 28 112 3136 
30.5—35.5 3 33 99 3267 
35.5—40.5 2 38 76 2888 

     

 
 nabiji 5. SevitanoT miRebuli monacemebis Sesabamis formulaSi da gamo-

vTvaloT dispersia: 

. 
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nabiji 6. standartuli gadaxris gamosaTvlelad amoviRoT kvadratuli 
fesvi dispersiidan: 

. 

 cxadia, rom , maSin da mxolod maSin, rodesac SerCevis yvela mniS-
vneloba tolia. saWiroa aRiniSnos, rom standartuli gadaxra ar warmoadg-
ens gafantulobis mdgrad sazoms, is gacilebiT ufro mgrZnobiarea eqstrema-
luri dakvirvebebis mimarT, vidre saSualo. marTlac, ganvixiloT monacemebi: 

34  46  40  57  50. maSin maTTvis saSualo iqneba . gamovTvaloT standar-

tuli gadaxra . jer gamovTvaloT saSualodan gadaxrebi, gveqneba: -9  0  6  

11  4. Sesabamisad, . amitom . 2 
 axla monacemTa moyvanil simravleSi monacemi 50 SevcvaloT 200-iT, anu 
ganvixiloT axali monacemebi: 34  46  40  57  200. am SemTxvevaSi saSualo iqne-

ba , xolo standartuli gadaxra ki: 

. 

 rogorc vxedavT, SedarebiT Tanabrad ganawilebuli monacemebidan erT-
erTi monacemis mkveTr cvlilebaze standartuli gadaxris reagireba ufro 
Zlieri aRmoCnda, vidre saSualosi. am cvlilebiT monacemebi gaxda marjvniv 
asimetriuli. mkveTrad asimetriuli, magaliTad, marjvniv asimetriuli ganawi-
lebebisaTvis, marjvena mxares grZeli kudiT, SerCeviTi dispersia didia da 
ar iZleva sasargeblo informacias gafantulobis Sesaxeb. 

 
amocanebi 

 
1. ipoveT monacemebis saSualo: 
 a) 1   2   3   4   5   6   7;       b) 4   12   -2   7   0   9. 
gamoTvaleT TiToeuli simravlis standartuli gadaxra da gaerTianebuli 
monacemebis standartuli gadaxra. 
2. me-10 klaseli 204 moswavlis Zmebisa da debis ricxvis zemoTmoyvanili six-
Siruli cxrilis mixedviT gamoTvaleT SerCeviTi dispersia. 
3. gamoTvaleT standartuli gadaxra monacemTa TiToeuli simravlisaTvis: 
 a) 2   1   5.3   -4.2   6.7   3.1;      

b) 15.2   12.3   5.7   4.3   11.2   2.5   8.7. 
4. gramebSi gazomili 25 xizilalis qilis masebis jami da masebis kvadrateb-
is jami aRmoCnda Sesabamisad:  

25

1

1268.2i

i

x


  da 
25

2

1

64585.16i

i

x


 . 

ipoveT masebis saSualo da dispersia. romeli erTeuliT izomeba dispersia? 
5. qvemoT moyvanilia, kriketis 12 TamaSis ganmavlobaSi, tomisa da vilis mier 
tafeliT mogeriebuli berTebis raodenoba:  
 tomi    23   83   40    0   89   98   71   31   102   48   15   18 
 vili    43   32   61   75   68   92   17   15   25    43   86   12 
Tqveni azriT, romeli moTamaSea: a) ukeTesi; b) ufro stabiluri. 
6. klasis 12 biWis simaRleebis saSualo da standartuli gadaxra Sesabamisad 
tolia 148.8 sm da 5.4 sm. maT daemata erTi biWi, romlis simaRlea 153.4 sm. 
gamoTvaleT 13 biWis simaRleebis saSualo da standartuli gadaxra.  
7. didi populaciidan aRebuli SemTxveviTi SerCeva Sedgeba Semdegi monace-
mebisagan: 13.2    5.7    8.3    6.7    9.2    11.4    9.7    8.1    6.3 gamoTvaleT 
populaciis saSualosa da standartuli gadaxris Caunacvlebeli Sefasebebi. 
8. klasSi 25 moswavlea, romelTagan 12 vaJia da 13 qali. maTematikaSi testire-
bis Sedegad 12 vaJis saSualo qulam Seadgena 31, xolo standartuli gadaxra 

' 68.7 8.3s  

0' s

46x 
's

'2 (81 0 36 121 16) / 4 63.5s       ' 63.5 8s  

76x 
' 2 2 2 2 2(39 30 36 19 124 ) / 4 4383.5 66s       
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iyo 6.2. gogonebis saSualo qula iyo 36, standartuli gadaxra ki 4. vipovoT 
maTematikaSi testirebis qulebis saSualo da standartuli gadaxra mTeli 
klasis 25 moswavlisaTvis. 

9. cnobilia, rom 10n  , 
1

410
n

i

i

x


  da 122 ns . ipoveT 2

1

n

i

i

x


 . 

10. 80 studenti gogonas simaRleebis jami da simaRleebis kvadratebis jamia 

Sesabamisad: 13040
80

1


i

ix  da 2133520
80

1

2 
i

ix . ipoveT simaRleebis saSualo da 

standartuli gadaxra.  
11. qvemoT moyvanilia 96 dRis ganmavlobaSi akademiuri personalis mier ga-
cdenili leqciebis raodenoba universitetSi: 
 gacdenili leqciebis  
  raodenoba          0    1    2    3    4    5  
 dReebis raodenoba      54    24   11   4    2    1 
gamoTvaleT gacdenili leqciebis raodenobis saSualo da standartuli ga-
daxra. 
12. menejeri samuSao dRis bolos amowmebs mxatvris mier dRis ganmavlobaSi 
moxatuli TefSebis xarisxs da maT nawils iwunebs. qvemoT moyvanilia 30 
dRis ganmavlobaSi menejeris mier dawunebuli TefSebis ricxvi:  
 dawunebuli TefSebis 
    ricxvi          0    1    2    3    4    5    6 
    dReebis ricxvi     18    5    3    1    1    1    1 
SeamowmeT, rom wundebuli TefSebis raodenobis standartuli gadaxra da-
axloebiT tolia gabnevis diapazonis meTxedis. 
13. qvemoT moyvanilia 80 morbenalis mier 20 kilometrian maraTonul distan-
ciaze daxarjuli droebis (wuTebSi) dajgufebuli sixSiruli ganawilebis 
cxrili:   

sirbilis  
   dro      60_80  80_100  100_120  120_140  140_160  160_180  180_200 

    morbenalTa  
 ricxvi        1      4       26       24      10        7       8    

SeafaseT sirbilis drois SerCeviTi dispersia. Tu es 80 morbenali SemTx-
veviT iqna SerCeuli maraTonSi monawile 2000 morbenalidan, ra iqneba 2000 
morbenalis dispersiis ukeTesi Sefaseba. 
14. SearCies yavis 80 paketi da maTi masebi (gramebSi) ganawilebuli aRmoCnda 
Semdegnairad:    
  paketis  masa   244_246   247_249   250_252   253_255   256_258  
 paketis ricxvi     10        20        24        18         8 
SeafaseT masebis saSualo da standartuli gadaxra. rogor SeiZleba Sef-
asebis sizustis gazrda? 
15. sawarmos 104 muSis asaki ganawilebulia Semdegnairad: 
 asaki   16_20   21_25   26_30   31_35   36_40   41_50   51_60   61_70  
    sixSire    5       12      18      14      25      16      8       6    
SeafaseT muSebis asakis saSualo da standartuli gadaxra.  
sxva sawarmoSi, sadac muSaTa ricxvi isev 104-ia, asakis saSualo Seadgens 28.4 
wels, xolo standartuli gadaxra ki 9.9 welia. SeadareT am sawarmoebis 
muSaTa asakis ganawilebebi. 
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      Tavi IV 
 

 dawyvilebuli monacemebi, korelacia 
   
      xSir SemTxvevaSi mkvlevari dainteresebulia daadginos or sidides Sor-
is kavSiri arsebobs Tu ara. am miznis misaRwevad, mkvlevarma unda Seagrovos 
monacemebi orive maxasiaTeblebze erTdrouli dakvirvebebis Sedegad da miReb-
uli monacemebi daawyvilos erTmaneTTan (ufro zustad, ori damkvirvebeli er-
Tdroulad atarebs dakvirvebebs da miRebul monacemebs awyvilebs erTmaneT-
Tan). magaliTad, Tu Cven gvainteresebs kavSiri haeris temperaturasa da atmosf-

erul wnevas Soris, maSin drois erTi da imave momentSi pirveli damkvirvebეli 
zomavs haeris temperaturas, xolo meore – atmosferul wnevas. pirveli da-
kvirvebis an gazomvis obieqts (am SemTxvevaSi – temperaturas) uwodeben damo-
ukidebel sidides, da aRniSnaven  -iT, xolo meore dakvirvebis an gazomvis 
obieqts (am SemTxvevaSi -- atmosferul wnevas) uwodeben damokidebul sidides 
da aRniSnaven  -iT.  ama Tu im or maxasiaTebels (an or maCvenebels)  Soris 
kavSiris Seswavlis mizniT am maxasiaTeblebis dakvirvebuli mniSvnelobebis 

simravle warmovadginoT wyvilebis Semdegi simravlis saxiT:  , . . . 

, . am monacemebis mixedviT ageben e. w. gabnevis diagramas Semdegi wesiT: 

sibrtyeze, koordinatTa marTkuTxa sistemaSi, moniSnaven wertilebs, romelTa 

koordinatebia , .  

      gabnevis grafiki an gabnevis diagrama warmoadgens monacemTa mniSvnelo-
bebis dalagebuli wyvilebis grafiks (diagramas), romelic gamoiyeneba or sid-
ides Soris arsebuli kavSiris dasadgenad. 
      magaliTi 1. mkvlevars ainteresebs daadginos arsebobs Tu ara kavSiri 
velosipediT wvimian amindSi momxdar msubuq avariaTa ricxvsa da sikvdiliT 
(fataluri SedegiT) damTavrebul avariaTa ricxvs Soris. qvemoT moyvanilia 10 
wlis ganmavlobaSi wvimian amindSi velosipediT momxdari avariebis ricxvis 
cxrili orive SemTxvevaSi: 

 msub. avarieb-  
is ricxvi, x 

376 650 884 1162 1513 1650 2236 3002 4028 4010 

 fat. avarieb-is 
ricxvi, y 

5 20 20 28 26 34 35 56 68 55 

avagoT gabnevis diagrama am monacemebisaTvis. 
      amoxsna.  
      nabiji 1. sibrtyeze avagoT marTkuTxa koordinatTa sistema da movniSnoT 

 da  RerZebi.  

      nabiji 2. avagoT wertilTa wyvilebi sakoordinato sibrtyeze ise rog-
orc es qvemoTaa naCvenebi: 

 

1 1( , ),x y 2 2( , )x y
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         da   sidideebs Soris SesaZlebelia arsebobdes ramodenime gansxva-
vebuli tipis damokidebuleba. am damokidebulebis garkveva (identificireba) 
SesaZlebelia sakoordinato sibrtyeze wertilebis ganlagebis struqturaze 
dayrdnobiT. qvemoT moyvanili iqneba wertilebis struqturuli ganlagebis 
sxvavdasxva tipebi da Sesabamisi damokidebulebis saxeebi.  
      1. dadebiTi wrfivi kavSiri arsebobs (gvaqvs) im SemTxvevaSi, rodesac we-
rtilebi daaxloebiT lagdeba (Tavmoyrilia, koncentrirebulia) aRmavali swo-
ri xazis irgvliv (midamoSi) da erTdroulad orive   da   sididis mniSvne-

lobebi zrdadia. aseTi kavSiri gvaqvs maSin, rodesac   sididis zrdasTan erT-
ad izrdeba   sididec. 
      2. uaryofiTi wrfivi kavSiri arsebobs (gvaqvs) im SemTxvevaSi, rodesac 
wertilebi daaxloebiT lagdeba (Tavmoyrilia, koncentrirebulia) daRmavali 
swori xazis irgvliv. aseTi kavSiri gvaqvs maSin, rodesac   sididis zrdasTan 
erTad klebulobs    sidide da piriqiT --   sididis klebasTan erTad izrde-
ba   sidide.  

  
      3. arawrfivi kavSiri arsebobs (gvaqvs) im SemTxvevaSi, rodesac wertilebi 
daaxloebiT lagdeba (Tavmoyrilia, koncentrirebulia) arawrfivi (mrudi) xaz-
is (wiris) irgvliv. es damokidebuleba aRiwereba Sesabamisi wiris bunebiT.  
      4. ar aris kavSiri gvaqvs im SemTxvevaSi, rodesac wertilebi uwesrigo-
daa mimofantuli, ar Cans rom isini raime wiris irgvlivaa koncentrirebuli. 

  
      zemoT moyvanil magaliTSi   (msubuq avariaTa ricxvi) da    (fatalur 
avariaTa ricxvi) sidideebs Soris adgili aqvs wrfiv dadebiT kavSirs (damoki-
debulebas). sxva sityvebiT, rogorc ki svel asfaltze velosipediT msubuq av-
ariaTa ricxvi iwyebs zrdas, maSin im avariebis ricxvi, sadac dadga sasikv-
dilo Sedegi, agreTve matulobs. 
      wirs, romelic aRwers kavSirs (damokidebulebas)   da   sidideebis mni-
Svnelobebs Soris misadagebis wiri ewodeba. am wiris povnis sakiTxebs swav-
lobs maTematikuri statistikis nawili, romelsac regresiuli analizi ewod-
eba. aq mxolod SevniSnavT, rom wiris mosaZebnad iyeneben e. w. umcires kvadra-
tTa meTods, romlis Tanaxmadac iZebneba iseTi wiri , romlisTvisac 

sruldeba piroba:  

gamosaxuleba  aRwevs Tavis minimums, 

0

100

200

300

400

0 50 100 150

dadebiTi wrfivi kavSiri

0

100

200

300

400

0 50 100 150

uaryofiTi wrfivi kavSiri

0

100

200

300

400

0 50 100 150

arawrfivi kavSiri

0
100
200
300
400
500
600

0 50 100 150

ar aris kavSiri

( )y f x

2

1

[ ( )]
n

i i

i

y f x






46 

 

anu wiri, romlidanac damoukidebeli    sididis dakvirvebuli  mniSvnelobe-

bis Sesabamisi dakvirvebuli  mniSvnelobebis Teoriuli  mniSvnelobebi-

sagan vertikaluri gadaxrebis kvadratebis jami minimaluria.  
      Tu magaliTad, sidideebs Soris gvaqvs wrfivi kavSiri, maSin bunebrivia 
misadagebis wiri veZeboT wrfiv funqciebs Soris, anu . wrfivi funq-

ciis moZebna niSnavs  da  koeficientebis povnas. umcires kvadratTa meTod-
is Tanaxmad unda vipovoT iseTi  da  koeficientebi, rom gamosaxulebam -- 

miiRos Tavisi minimaluri mniSvneloba. funqciis eqstremumis pov-

nis wesis Tanaxmad, aRniSnuli gamosaxuleba unda gavawarmooT rogorc -s, 
ise -s mimarT, miRebuli warmoebulebi gavutoloT nuls da amovxsnaT miRe-
buli gantolebaTa sistema  da -s mimarT. sabolood, miviRebT, rom: 

 da . 

      magaliTi 2 . avagoT gabnevis diagrama monacemebisaTvis, romelic miiReba 
6 SemTxveviT SerCeuli pirovnebis asaksa da arteriuli wnevas Soris damokid-
ebulebis Seswavlisas. monacemebis cxrilia: 

persona asaki, x wneva, y 

A 43 128 

B 48 120 

C 56 135 

D 61 143 

E 67 141 

F 70 152 
amoxsna. 
nabiji 1. davxazoT sakoordinato sibrtye da movniSnoT  da  RerZebi. 

nabiji 2. movniSnoT TiToeuli wertili grafikze rogorc es qvemoTaa na-
Cvenebi: 

 
korelaciis koeficienti, gamoTvlili monacemTa SerCevis mixedviT, warm-

oadgens or sidides Soris wrfivi damokidebulebis xarisxisa da mimarTuleb-
is sazoms. SerCeviTi korelaciis koeficienti aRiniSneba  asoTi, xolo popu-
laciis mixedviT gamoTvlili korelaciis koeficienti aRiniSneba berZnuli  
(ro) asoTi. 

Tavdapirvelad ganvmartoT SerCeviTi kovariaciis koeficienti. or   da 
  sidides Soris kovariaciis koeficienti aRiniSneba    (   ) simboloTi da 
ganimarteba Semdegi TanafardobiT: 

   (   )  
 

 
∑ (    ̅)
 
   (    ̅),  

ix

iy ( )if x

( )f x ax b 

a b

a b

2

1

( )
n

i i

i

y ax b


 

a

b

a b

1 1 1

2 2

1 1

( ) ( ) ( )

( ) ( )

n n n

i i i i

i i i

n n

i i

i i

n x y x y

a

n x x

  

 

 





  

 

2

1 1 1 1

2 2

1 1

( ) ( ) ( ) ( )

( ) ( )

n n n n

i i i i i

i i i i

n n

i i

i i

y x x x y

b

n x x

   

 

  





   

 

x y

110
115
120
125
130
135
140
145
150
155

30 40 50 60 70 80

w
n
e
va

asaki

gabnevis diagrama

r





47 

 

sadac  da  aris Sesabamisad   da   sidideebis SerCeviTi saSualo ( 

 ̅  
 

 
∑   
 
   ,  ̅  

 

 
∑   
 
   ). 

SerCeviTi korelaciis koeficienti moicema Semdegi TanafardobiT: 

  
   (   )

    
 

 

 
∑ (    ̅)
 
   (    ̅)

√
 

 
∑ (    ̅) 
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∑ (    ̅) 
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. 

kovariaciis koeficientis gamosaTvlelad moxerxebulia visargebloT 
Semdegi eqvivalenturi da gamartivebuli formuliT: 

   (   )  
 

 
∑     
 
     ̅   ̅. 

 

Tu mocemulia monacemTa ori simravle  da , maSin monacem-

Ta axali  ( ) simravlisaTvis SerCeviTi dispersia ase gamoiTv-

leba:  (Tu , maSin ). analogiurad, 

,    sadac  

. 

magaliTi 3. mocemulia ori trestis wliuri saprocento Semosavlis mo-
nacemebi bolo 10 wlis ganmavlobaSi: 

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

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

avagoT gabnevis diagrama da gamovTvaloT korelaciis koeficienti. 
amoxsna. A trestis monacemebi gadavzomoT  RerZze, B trestisa ki  

RerZze.  

 
am SemTxvevaSi , ,  da . amitom gvaqvs: 

 

, 

Sesabamisad,  

. 

korelaciis koeficientis es mniSvneloba gvaewmunebs, rom arsebobs sus-
tad gamoxatuli pozitiuri wrfivi kavSiri A da B trestebis amonagebs Soris, 
rasac gabnevis diagramac adasturebs.  

magaliTi 4. axali produqciis fasis dasadgenad kompaniam SearCia 10 qa-
laqi, romelTac arsebiTad erTi da igive yidvis potenciali gaaCnia da gamoi-
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tana produqcia bazarze yovel maTganSi sxvadasxva fasad. kompaniis mier miRe-
buli Sedegebi moyvanilia cxrilSi:  

qalaqis 
nomeri 

1 2 3 4 5 6 7 8 9 10 

fasi, x 15.0 15.5 16.0 16.5 17.0 17.5 18.0 18.5 19.0 19.5 

gayidvis 
moculoba, y 

15 14 16 9 12 10 8 9 6 5 

davadginoT gayidvis moculobis fasze damokidebulebis saxe. 
amoxsna. avagoT gabnevis diagrama 

 
rogorc diagrama gviCvenebs, Cvens winaSea uaryofiTi wrfivi kavSiris te-

ndencia: monacemebi Tavmoyrili arian uaryofiTi daxrilobis wrfis midamoSi. 
radganac korelaciis koeficienti zomavs or sidides Soris arsebuli wrfivi 
kavSiris siZlieres, unda movelodeT, rom korelaciis koeficienti sakmaod ax-
los iqneba -1-TTan. gamovTvaloT korelaciis koeficienti. gvaqvs: 

,  ,   ,  ,   da 

. 

korelaciis koeficientis es mniSvneloba adasturebs gabnevis diagramis 
daxmarebiT miRebul daskvnas. magram es mniSvneloba arafers gveubneba im 
wrfis Sesaxeb, romlis midamoSiac Tavmoyrilia dakvirvebuli wyvilebi. am 
wrfis mosaZebnad iyeneben umcires kvadratTa meTods, romlis Tanaxmadac 

eZeben iseT wrfes , romlis koeficientebisTvisac sruldeba piroba: 

, 

anu, wrfe romlidanac -ebis vertikaluri gadaxrebis kvadratebis jami mi-

nimaluria. am wrfis koeficientebis mosaZebnad unda vipovoT ori cvladis 

 funqciis minimumis wertilebi, risTvisac, Tavis mxriv, un-

da amoixsnas gantolebaTa sistema: 

 da , 

sadac  da  simboloebiT aRniSnulia  funqciis kerZo 

warmoebulebi Sesabamisad -sa da -s mimarT. 
Zneli dasanaxi ar aris, rom ukanaskneli sistemis amonaxsnia: 
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am magaliTSi moyvanili monacemebisaTvis gveqneba: 

 da , 

amitom saZebni wrfis gantoleba iqneba: .  
es gantoleba kompanias saSualebas aZlevs axali produqciis ama Tu im 

fasis SemTxvevaSi gaakeTos prognozi gayidvis SesaZlo moculobis Sesaxeb. 
korelaciis koeficientis mniSvneloba moTavsebulia -1-sa da 1-s Soris. 

Tu or sidides Soris adgili aqvs mkacrad dadebiT wrfiv damokidebulebas, 
maSin -is mniSvneloba axlosaa +1-Tan. Tu or sidides Soris adgili aqvs mka-
crad uaryofiT wrfiv damokidebulebas, maSin -is mniSvneloba axlosaa -1-
Tan. rodesac or sidides Soris ara gvaqvs wrfivi damokidebuleba, an am sidi-
deebs Soris susti kavSiria, maSin -is mniSvneloba axlosaa 0-Tan. qvemoT mo-
yvanilia korelaciis xarisxis sityvieri daxasiaTebisaTvis miRebuli termino-
logia da Sesabamisi diagramebi: 
 

srulyofili 
uaryofiTi 
korelacia 

 saSualo 
uaryofiTi 
korelacia 

ar aris 
korelacia 

saSualo 
dadebiTi 
korelacia 

srulyofili 
dadebiTi 
korelacia 

 

Zlieri 
uaryofiTi 
korelacia 

susti 
uaryofiTi 
korelacia 

susti 
 dadebiTi 
korelacia 

Zlieri 
dadebiTi 
korelacia 

-1 –0.5 0 0.5 1 

uaryofiTi korelacia dadebiTi korelacia 

 

 
 

srulyofili uaryofiTi     srulyofili dadebiTi 
korelacia                       korelacia 

 
 

 
                       ar aris korelacia 
 

 

2

4.75 4.75
2.29

1.44 2.07
a


     10.4 2.29 17.25 49.90b    

2.29 49.9y x  

r

r

r

 Y         Y 
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                Zlieri uaryofiTi       Zlieri dadebiTi 
                   korelacia               korelacia   
 

korelaciis koeficientis pirdapiri gamoTvlisaTvis (roca winaswar ar 
aris gamoTvlili sidideebis saSualo da standartuli gadaxra) iyeneben Sem-
deg formulas: 

, 

sadac  monacemTa wyvilebis raodenobaa. 
es formula sakmaod rTulad gamoiyureba. gamoTvlebis gamartivebis miz-

niT Cven vixelmZRvanelebT qvemoT moyvanili cxriliT. 
magaliTi 5. gamovTvaloT korelaciis koeficientis mniSvneloba im mona-

cemebisaTvis, romelic miiRebuli iyo 6 SemTxveviT SerCeuli pirovnebis asaksa 
da arteriuli wnevas Soris damokidebulebis Seswavlisas. 

amoxsna.  

nabiji 1. gavakeToT cxrili ise rogorც es qvemoTaa naCvenebi: 

nabiji 2. gamovTvaloT ,  da  gamosaxulebaTa mniSvnelobebi  da 
SevitanoT cxrilis Sesabamis svetebSi. SevkriboT svetebSi moTavsebuli mniSvn-
elobebi. dasrulebul cxrils eqneba Semdegi saxe: 

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

A 43 128 5.504 1.849 16.384 

B 48 120 5.760 2.304 14.400 

C 56 135 7.560 3.136 18.225 

D 61 143 8.723 3.721 20.449 

E 67 141 9.447 4.489 19.881 

F 70 152 10.640 4.900 23.104 
 

     

nabiji 3. miRebuli mniSvnelobebi SevitanoT korelaciis koeficientis 
formulaSi da gamovTvaloT : 

. 

daskvna. korelaciis koeficientis miRebuli mniSvneloba gveubneba, rom 
adamianis asaksa da arteriul wnevas Soris arsebobs mkacrad dadebiTi wrfivi 
damokidebuleba.   
 

amocanebi 
 

1. wamlis moqmedebis efeqturobis Sesamowmeblad Catarda 20 cda ( X  wamlis 
dozaa, xolo  Y  avadmyofobis maxasiaTebeli): 
X  8 6 5 1 0 2 4 3 8 10 9 9 5 1 3 2 6 4 8 5 
Y  13 15 16 21 23 19 17 17 14 12 13 12 18 20 18 17 14 16 13 18 

         Y 
 

 

 

 

 

 
       X 

. 
. . 

. 
. . 

. 

. 
. 
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aageT gabnevis diagrama, ipoveT korelaciis koeficienti, misi saSualebiT da-
adgineT rogor kavSirSi imyofebian es cvladebi. SeadgineT regresiis wrfe 
da misi saSualebiT gaakeTeT prognozi: risi toli iqneba avadmyofobis maxas-
iaTebeli Tu wamlis doza iqneba 7-s toli. 
2. leqciebze aqtiurobasa da sagnis warmatebiT aTvisebis Sesamowmeblad Cata-
rda 20 cda ( X  aqtiurobaa, xolo Y  warmatebuleba): 
X  2 16 18 10 8 6 9 13 15 12 17 16 6 4 11 14 9 17 14 12 

Y  4 17 17 11 7 5 11 12 13 13 16 17 4 5 10 12 11 15 15 13 
aageT gabnevis diagrama, ipoveT korelaciis koeficienti, misi saSualebiT da-
adgineT rogor kavSirSi imyofebian es cvladebi. SeadgineT regresiis wrfe 
da misi saSualebiT gaakeTeT prognozi: risi toli iqneba warmatebuleba Tu 
aqtivoba iqneba 20-s toli. 
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 Tavi V 
 

 albaTobis elementebi. geometriuli albaToba 
 

SemTxveviTi movlenis calkeul SesaZlo Sedegs elementaruli xdomileba ew-
odeba, maT erTobliobas – elementarul xdomilebaTa sivrce da aRiniSneba   as-

oTi: 1 2{ , ,...}   . Tu elementarul xdomilebaTa sivrce sasrulia, Cven SegviZ-

lia CamovTvaloT misi elementebi. im SemTxvevaSi, roca elementarul xdomile-
baTa sivrce didia an usasruloa, maSin moxerxebulia misi elementebi aRiweros 
raime TvisebiT (wesiT). magaliTad, Tu eqsperimentis (dakvirvebis) SesaZlo Sede-
gebia msoflios is qalaqebi, romelTa mosaxleoba milions aRemateba, maSin Sea-
sabamisi elementarul xdomilebaTa sivrce Caiwereba Semdegnairad: 

={x : x aris qalaqi, romlis mosaxleoba 1000000-ze metia}. 
analogiurad, Tu Cven SemTxveviT virCevT wertils 3 radiusis mqone wri-

dan centriT koordinatTa saTaveSi, maSin: }9:),{( 22  yxyx . 
aRsaniSnavia, rom erTi da igive eqsperimenti SeiZleba aRiweros sxvadaxva 

elementarul xdomilebaTa sivrciT imis mixedviT, Tu riTi intresdeba eqsperi-
mentatori. magaliTad, kamaTlis gagorebisas, Tu Cven gvainteresebs romeli ri-

cxvi gamoCndeba mis zeda waxnagze, maSin }6,5,4,3,2,1{1  , xolo Tu Cven gvainte-

resebs es ricxvi kentia Tu luwi, maSin kenti,{2   }luwi . am SemTxvevaSi 1  

Seicavs met informacias vidre 2 . mag.: Tu Cven viciT 1 -is romeli elementi 

moxda, maSin SegviZlia vTqvaT 2 -is romel elementarul xdomilebas hqonda 
adgili, magram, piriqiT, es SeuZlebelia. sasurvelia, sazogadod, visargebloT 
eqsperimentTan dakavSirebuli maqsimaluri informaciis Semcveli elementarul 
xdomilebaTa sivrciT. 

magaliTi 1. davuSvaT, rom Cven SemTxveviT varCevT qarxnis mier gamoSveb-
ul sam nawarms da vamowmebT TiToeul maTgans standartulia (s) Tu wunde-
buli (w). maSin maqsimaluri informaciis Semcveli elementarul xdomilebaTa 

sivrce iqneba: }{1 wwwwws,wsw,sww,wss,sws,ssw,sss, . 

ufro naklebi informaciis Semcveli elementarul xdomilebaTa sivrce iq-

neba: }3,2,1,0{2  , romelic gviCvenebs, Tu arCeuli sami nawarmidan ramdenia 
standartuli (an wundebuli). 

magaliTebi:  I. monetis erTxel agdebisas –  ={g, s}; II. monetis orjer ag-
debisas, an ori monetis erTdroulad agdebisas –  ={gg, gs, sg, ss}; III. mone-
tis samjer agdebisas,  an sami monetis erTdroulad agdebisas – = {ggg, ggs, 

gsg, sgg, gss, sgs, ssg, sss}; IV. monetis n -jer agdebisas ),,...,(:{ 1 naa   

}sangia  da Sedegebis saerTo raodenoba tolia n2 -is; V. erTi saTamaSo 

kamaTlis gagorebisas –  ={1, 2, 3, 4, 5, 6}; VI. vTqvaT, Tavidan vagdebT monet-
as. Tu mova gerbi, maSin vagorebT saTamaSo kamaTels; xolo Tu mova safasu-
ri, maSin kidev erTjer vagdebT monetas. am SemTxvevaSi g6,g5,g4,ggg ,3,2,1{  

}sssg, ; VII. ori saTamaSo kamaTlis gagorebisas –  ={(1,1); (1,2);       . . .; (1,6); 

(2,1); (2,2); . . . ; (2,6); . . . ; (6,1); . . . ; (6,6)} anu }6,...,2,1,:),{(  jiji ; VIII. produq-

ciis vargisinobis dadgenisas –  ={`vargisi~, `uvargisi~}; IX. satelefono sa-
dgurSi gamoZaxebaTa raodenoba –  ={0, 1, 2, . . . }; X. Zabva qselSi –  ={[0, 
250]}.  

elementarul xdomilebaTa sivrcis nebismier qvesimravles xdomileba ew-
odeba. Tu eqsperimentis konkretuli Sedegi ekuTvnis raime xdomilebas, maSin 
amboben rom es xdomileba moxda, xolo romelsac ar ekuTvnis – is xdomile-
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ba ar moxda. xdomilebebi aRiniSneba didi laTinuri asoebiT: ,...,,, DCBA . xdo-

milebas A  uwodeben aucilebel xdomilebas, xolo Ø-s – SeuZlebel xdo-
milebas. A  da B  xdomilebis gaerTianeba (an jami) ewodeba iseT xdomilebas, 
romelic xdeba maSin, roca am xdomilebebidan erTi mainc xdeba da aRiniSne-
ba simboloTi BA  (an BA ). A  da B  xdomilebis TanakveTa (an namravli) 
ewodeba iseT xdomilebas, romelic xdeba maSin, roca es xdomilebebi erTdr-
oulad xdeba da aRiniSneba simboloTi BA  (an AB ). A  xdomilebis sawina-
aRmdego xdomileba ewodeba iseT xdomilebas, romelic xdeba maSin, roca A  

ar xdeba da aRiniSneba simboloTi A . A  da B  xdomilebis sxvaoba ewodeba 
iseT xdomilebas, romelic xdeba maSin, roca xdeba A , magram ar xdeba B  da 
aRiniSneba simboloTi BA \ . A  da B  xdomilebas ewodeba uTavsebadi Tu 

BA =Ø.  

Tu  -s nebismier elementarul xdomilebas i  Seesabameba garkveuli ri-

cxvebi )( ii Pp  , romlebic akmayofilebs pirobebs: 10  ip  da 1ii
p  , maSin 

am ricxvebs ewodebaT i  elementaruli xdomilebebis albaTobebi. A  xdomi-

lebis albaToba ki ewodeba sidides  ( ) : ( )
i

iA
P A P





 . Tu ( )iP const   da 

| |   maSin vRebulobT albaTobis klasikur ganmartebas: ( ) | | / | |P A A   _ Tu 
elementarul xdomilebaTa raodenoba sasrulia da yvela maTgani erTnairad 
mosalodnelia (tol SesaZlebelia), maSin nebismieri xdomilebis albaToba 
tolia xdomilebaSi Semavali elementaruli xdomilebebis raodenoba 
gayofili yvela SesaZlo elementaruli xdomilebis raodenobaze. 

xdomilebis statistikur albaTobad iTvleba am xdomilebis fardobiTi 

sixSire ( ) /NW A M N  (sadac N – cdaTa saerTo ricxvia, М ki – A xdomilebis 

moxdenaTa ricxvi) an masTan axlos myofi ricxvi (maTematikurad zusti for-

mulireba aseTia: ( ) lim ( )N
N

P A W A


 ). 

geometriuli albaToba. Tu L  monakveTidan SemTxveviT irCeven wertils, 
maSin albaToba imisa, rom wertili aRmoCndeba l L  monakveTidan ganimarteba 
rogorc: ||/|| LlP   (sigrZeebis Sefardeba). analogiuri ganmarteba gvaqvs sib-
rtyeze (farTobebis Sefardeba) da sivrceSi (moculobebis Sefardeba). 

magaliTi 2. mrgvali samiznis farTobi aris 143 kv.inCi.  samiznis centrSi 
mdebare wriul ares, romlis farTobia 1 kv.inCi uwodeben `xaris Tvals~. dan-
arCeni are dayofilia 20 seqtorad, romlebic gadanomrilia 1-dan 20-mde. `xaris 
Tvalis~ gareT aris agreTve samjeradi rgoli farTobiT 10 kv. inCi da orje-
radi rgoli farTobiT 15 kv. inCi. vigulisxmoT, rom samiznes SemTxveviT esvr-
ian isars da vipovoT albaToba imisa, rom daziandeba: a) orjeradi rgoli me-
14 seqtorSi; b) me-14 seqtori, magram ara orjeradi rgoli; g) samjeradi rgo-
li an `xaris Tvali~; d) luwnomriani seqtori an orjeradi rgoli. 

amoxsna. SemoviRoT xdomilebebi: A { } dazianda me -14 seqtori ,  

B { } dazianda "xaris Tvali" , D { } dazianda orjeradi rgoli ,     

T { } dazianda samjeradi rgoli , E { } dazianda luwnomriani seqtori .  

cxadia, rom TiToeuli seqtoris farTobi iqneba 1.720/)1143(  kv.inCi, xo-

lo orjerad rgols TiToeul seqtorTan saerTo eqneba 75.020/15   kv. inCi 
farTi. Aamitom, albaTobis geometriuli ganmartebis Tanaxmad, saZiebeli al-
baTobebi iqneba Sesabamisad: 

a) 005.0143/75.0)(  ADP ;  

b) 044.0143/75.0143/1.7)()()\(  DAPAPDAP ;  

g) 077.0143/10143/1)()()(  TPBPTBP ;  

d) 55.0143/75.010143/15143/1.710)()()()(  DEPDPEPDEP . 
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bertranis paradoqsi. SemTxveviT iReben (avleben) qordas wreSi. ras udr-
is albaToba imisa, rom qordis sigrZe aRemateba wreSi Caxazuli wesieri sam-
kuTxedis gverds? 

amoxsna 1. simetriis mosazrebidan gamomdinare winaswar SeiZleba mocem-
ul iqnes qordis mimarTuleba. gavavloT qordis perpendikularuli diametri. 
maSin mxolod is qorda aRemateba Caxazuli wesieri samkuTxedis gverds, rom-
elic kveTs diametrs misi sigrZis 1/4-dan 3/4-mde. Sesabamisad, albaTobis geom-
etriuli ganmartebis Tanaxmad, saZiebeli albaToba iqneba:  

2/12/]2)4/14/3[(  rr . 
amoxsna 2. zogadobis SeuzRudavad SegviZlia qordis erTi bolo davafi-

qsiroT wrewirze. am wertilSi gavlebuli mxebi da Caxazuli wesieri samkuT-
xedis ori gverdi, romlis wvero am wertilSia, qmnis sam 60 gradusis tol 
kuTxes. amocanis pirobas akmayofilebs mxolod is qordebi, romlebic xvdeba 
SuaTana 60 gradusiani kuTxis SigniT. amitom am gziT gamoTvlili saZiebeli 

albaToba iqneba: 3/1180/60  . 
amoxsna 3. qordis mdebareobis dasadgenad sakmarisia davasaxeloT misi 

Suawertili. qorda akmayofilebs amocanis pirobas maSin da mxolod maSin, 
roca misi Suawertili moTavsebulia mocemuli wrewiris koncentruli wrewi-
ris SigniT, romlis radiusi pirvandelis naxevaria. amitom saZiebeli alba-

Toba tolia: 4/1/)2/( 22 rr  . 
paradoqsis axsna. saqme imaSia, rom amocanis pirobaSi araa dazustebuli 

ra igulisxmeba qordis SemTxveviT gavlebaSi. pirvel SemTxvevaSi, diametris 
gaswvriv vasrialebT RerZs, is SeiZleba gaCerdes diametris nebismier werti-
lze. tolalbaTurad iTvleba RerZis gaCereba diametris toli sigrZis inte-
rvalebSi, maTi mdebareobisgan damoukideblad diametris SigniT. meore SemT-
xvevaSi, wrewiris erT wertilSi damagrebuli RerZi asrulebs 180 gradusian 
rxevas da iTvleba, rom RerZis gaCereba mocemuli sigrZis rkalis SigniT da-
mokidebulia mxolod rkalis sigrZeze da ara mis mdebareobaze, anu tolal-
baTurad iTvleba RerZis gaCereba wrewiris toli sigrZis rkalebSi. rac See-
xeba mesame amoxsnas, aq wertils vagdebT r  radiusiani wris SigniT da veZebT 
albaTobas imisa, rom is moxvdeba 2/r  radiusis mqone koncentruli wris Sig-
niT. Sesabamisad, sxvadasxva pasuxi aixsneba amocanis sxvadasxvanairi dasmiT. 

 
 
 
 

 
  

 
 

magaliTi 4. vipovoT albaToba imisa, rom simetriuli monetis ori damouk-
idebeli agdebisas erTjer mainc mova gerbi. 

amoxsna. am SemTxvevaSi  ={gg, gs, sg, ss}; }{ggP }{gsP = = }{sgP 4/1}{ ssP ; 

A ={gg, gs, sg} da 4/3)( AP . 
magaliTi 5. ras udris albaToba imisa, rom wesier saTamaSo kamaTlis 

samjer gagorebisas mosuli qulebi erTi da igivea? 
amoxsna. elementarul xdomilebaTa sivrce iqneba iseTi dalagebuli 
),,( kji  sameulebis erToblioba, sadac TiToeuli komponenti Rebulobs mniS-

vnelobebs 6,...,2,1  erTmaneTisagan damoukideblad. namravlis principis Tanaxmad 

(ix. Tavi II), aseTi sameulebis raodenoba iqneba: 216666||  . vinaidan saTa-

maSo kamaTeli wesieria, yvela elementaruli xdomileba erTnairad mosalod-

b) g) a) 

A B 
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nelia. CvenTvis saintereso xdomileba aRvniSnoT A  simboloTi. cxadia, rom 
)}6,6,6();5,5,5();4,4,4();3,3,3();2,2,2();1,1,1{(A  da albaTobis klasikuri ganmartebis 

Tanaxmad vpoulebT, rom saZiebeli albaToba iqneba 36/1216/6)( AP . 

magaliTi 6. ganvixiloT SemTxveviT SerCeuli gogona, romelsac hyavs 
ori dedmamiSvili. ras udris albaToba imisa, rom mas ar hyavs da? 

amoxsna. elementarul xdomilebaTa sivrce iqneba ),,( cba  sameulebis erTob-

lioba, sadac I adgilas weria samSviliani ojaxis pirveli Svilis sqesi, II adg-
ilas – meore Svilis sqesi da III adgilas – mesame Svilis sqesi. biWi aRvniSnoT 

b  asoTi, gogona – g  asoTi, xolo SerCeuli gogona – sg  simboloTi, maSin el-

ementarul xdomilebaTa sivrce iqneba: 

{ , , , , , , , , , , , }  s s s s s s s s s s s sg gg gg g ggg g gb gg b g bg gbg bg g bgg g bb bg b bbg . 
Sesabamisad, saZiebeli albaToba tolia: 

P{ar hyavs da}= 3/12 = 1/4. 
magaliTi 7. 20 studentidan naxevari qalia da naxevari vaJi. maTgan SemTx-

veviT irCeven studentTa sabWos prezidentsa da vice-prezidents. ras udris 
albaToba imisa, rom prezidenti gaxdeba qali, xolo vice-prezidenti – vaJi?  

amoxsna. cxadia, rom saqme gvaqvs ganmeorebis gareSe 20 obieqtidan 2 obi-
eqtis SerCevasTan da rogorc viciT es SesaZlebelia 3801920   sxvadasxvana-
irad. elementarul xdomilebaTa sivrce Sedgeba swored am 380 erTnairad Se-
saZlebeli elementaruli xdomilebisagan. xelSemwyob elementarul xdomile-
baTa raodenoba ki, namravlis principis Tanaxmad, iqneba 1001010  . Sesabamis-
ad, saZiebeli albaToba iqneba 19/5380/100  . 

magaliTi 8. texasur lotoSi Tqven irCevT xuT ricxvs da kidev erT bon-
us ricxvs 44,...,1  ricxvebidan. momgebiani ricxvebi irCeva SemTxveviT (gvaqvs 5 
momgebiani da 39 wamgebiani ricxvi). ra ufro mosalodnelia: Tqven moigebT pi-
rveli xuTi ricxviT bonus ricxvis gareSe, Tu moigebT pirveli xuTidan oT-
xi ricxviTa da bonus ricxviT?  

amoxsna. 44 obieqtidan 5 obieqts virCevT dabrunebis gareSe da dalagebas 

ar eqceva yuradReba. Sesabamisad, gvaqvs 5

44C  kombinacia (ix. Tavi II) da TiToe-
uli maTganisaTvis bonus ricxvis arCevis 44 SesaZlebloba. amdenad, sul Cven 

gvaqvs 47784352445

44 C  elementaruli xdomileba. SemoviRoT xdomilebebi: 
A = {mogeba pirveli xuTi ricxvebiT, bonus ricxvis gareSe} da B = {mogeba xuT-
idan oTxi ricxviTa da bonus ricxvis ricxviT}. cxadia, rom pirveli xuTi 
ricxvi igebs erTaderT SemTxvevaSi, xolo bonus ricxvis gamoricxva xdeba 43 
SemTxvevaSi, amitom A  xdomilebis xelSemwyob elementarul xdomilebaTa ra-

odenoba aris 43431  . Sesabamisad, 710947784352/43)( AP . 

momgebiani 5 ricxvidan 4-is amoCeva SeiZleba 54

5 C  sxvadasxvanairad, xo-

lo mexuTe momgebianis gamoricxva ki 391

39 C  sxvadasxvanairad. amasTanave, B  

xdomilebas xels uwyobs bonus ricxvis erTaderTi varianti da sabolood 

gvaqvs: 1951395|| B . Sesabamisad, 610447484352/195)( BP .  

e. i. B  xdomileba 44.4)109/(104 76   -jer ufro mosalodnelia vidre A . 
magaliTi 9. 52 kartidan dabrunebis gareSe iReben 5 karts. a) ras udris 

albaToba imisa, rom maTSi ar iqneba `guli~; b) ras udris albaToba imisa, 
rom maTSi iqneba k  `guli~ )5,...,1,0( k ; g) `gulebis~ ra raodenobaa yvelaze 
ufro mosalodneli? 

amoxsna. elementaruli xdomilebebis raodenoba iqneba 5

52C  (dalagebebs yu-

radRebas ar vaqcevT). a) SemTxvevaSi xelSemwyobi elementaruli xdomilebis 
misaRebad 5 kartis arCeva unda moxdes 391352   ara `gulidan~ da radgan es 

SesaZlebelia 5

39C  sxvadasxvanairad, amitom vRebulobT:  
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22.0/}{ 5

52

5

39  CCP guli"" ara ; 

SeniSvna. saZiebeli albaToba ar Seicvleba Tu dalagebas gaviTvaliswin-
ebT, magram unda gaviTvaliswinoT rogorc elementaruli xdomilebebis saer-
To raodenobaSi, ise xelSemwyobi elementaruli xdomilebebis raodenobaSic. 
es aixsneba im garemoebiT, rom samarTliania Tanafardoba: 

k

n

k

m

k

n

k

m CCAA //  . 

b) SemTxvevaSi k  `guli~ unda airCes gulebis saerTo raodenobidan anu 

13-dan. es SesaZlebelia kC13 sxvadasxvanairad. danarCeni k5  karti unda air-

Ces darCenili 39 kartidan, rac SesaZlebelia kC 5

39  sxvadasxvanairad. Nnamrav-

lis principis Tanaxmad xelSemwyob elementarul xdomilebaTa raodenoba iq-

neba kk CC  5

3913  da saZiebeli albaToba tolia: 
5

52

5

3913 /}{ CCCkP kk guli"" , 5,...,1,0k . 

g) wina punqtSi miRebuli gamosaxulebis gamoyenebiT davrwmundebiT, rom 
yvelaze ufro mosalodnelia 1 `guli~ albaTobiT 0.41. 

magaliTi 10 (`bednier~ bileTebze). 25 sagamocdo bileTidan 5 `bednie-
ria~, xolo danarCeni 20 – `ara bednieri~. romel students aqvs `bednieri~ bi-
leTis aRebis meti albaToba: vinc pirveli iRebs bileTs, Tu vinc meore iR-
ebs bileTs? 

amoxsna. aRvniSnoT pirveli studentis mier aRebuli bileTis nomeri i  
asoTi, xolo meore studentis mier aRebuli bileTis nomeri j  asoTi. davuS-
vaT, rom `bednieri~ bileTebis nomrebia: 1, 2, 3, 4, 5. maSin cxadia, rom 

},25,...,2,1,:),{( jijiji  , 6002425||   da, bunebrivia, CavTvaloT, rom yve-

la elementaruli xdomileba tolalbaTuria: 600/1),( jiP . 
SemoviRoT xdomilebebi: 

{ }A pirvelma studentma aiRo kargi bileTi , 

{ }B  meore studentma aiRo kargi bileTi ,  

maSin am xdomilebebs aqvs Semdegi saxe: 
};25,...,1;5,...,1:).{( jijijiA   da };5,...,1;25,...,1:),{( jijijiB  . 

advili dasanaxia, rom | | 5 24 120  A , | | 5 4 20 5 120B      . amitom albaTobis 
klasikuri ganmartebis Tanaxmad: 

120 1
( ) ( )

600 5
P A P B   . 

e.i. orive students aqvs kargi bileTis aRebis erTi da igive albaToba. 
magaliTi 11. vipovoT albaToba imisa, rom wreSi SemTxveviT Cagdebuli 

wertili ar Cavardeba am wreSi Caxazul wesier eqvskuTxedSi. 
amoxsna. davuSvaT, rom wris radiusia R , maSin masSi Caxazuli wesieri 

eqvskuTxedis gverdic iqneba R . amasTanave, wris farTobia 2|| RS  , xolo eqv-

skuTxedis farTobia – .
2

33
|| 2Rs   amitom saZiebeli albaToba iqneba: 

2 2

2

3 3
R R

| S | | s | 2 3 32P 0,174.
| S | 2R

 
  

   


 

magaliTi 14 (Sexvedris amocana). ori piri SeTanxmda garkveul adgilze 
Sexvdes erTmaneTs 6-dan 7 saaTamde. TiToeuli maTgani SemTxveviT momentSi 
midis daTqmul adgilas da meores elodeba 20 wuTis manZilze (Semdeg ki mi-
dis). vipovoT albaToba imisa, rom es pirebi Sexvdebian erTmaneTs. 

amoxsna. avRniSnoT, erT-erTi piris daTqmul adgilze misvlis dro x6 -
iT, xolo meore piris – y6 -iT (sadac x  da y  gamosaxulia saaTebSi). eleme-
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ntarul xdomilebaTa sivrcis rolSi SegviZlia aviRoT im ),( yx  wertilTa 
simravle, romlebic erTeulovan kvadrats ekuTvnis. am SemTxvevaSi CvenTvis 
saintereso wertilTa (xelSemwyob elementarul xdomilebaTa) simravle iqne-
ba erTeulovani kvadratis im wertilTa simravle, romelTa koordinatebi er-
TmaneTisagan daSorebulia ara umetes 3/160/20  -iT:  }3/1||);,{( yxyxA . 

 vinaidan 3/13/13/13/13/1||  xyxxyyx . amitom advili gasa-

gebia, rom A  simravle iqneba erTeulovani kvadratis SigniT 3/1 xy  da 

3/1 xy  wrfeebs Soris moqceuli gaferadebuli are (roca 3/10  x , maSin 

3/1 xy  wrfis nacvlad qveda sazRvris rolSi iqneba x  RerZi: 3/10  xy , 

xolo roca 13/2  x , maSin zeda sazRvari 3/1 xy  wrfis nacvlad iqneba 

1y  wrfe: 13/1  yx ). 
 
 
 
 
 
 
 
 
 
 

 

0          1/3        2/3       1                       x 

y 

1 

 

 

 

 

1/3 



 
amitom saZiebeli albaToba iqneba: 

9

5

1

3/23/21

||

||
)( 







A
AP . 

 
amocanebi 

 
1. CamoTvaleT elenmentarul xdomilebaTa sivrcis elementebi: 
      a) 1-dan 50-mde moTavsebuli 7-is jeradi mTeli ricxvebi; 

   b) }06:{ 2  xxx ;  
  g) erTdroulad agdeben saTamaSo kamaTels da monetas;  
   d) }:{ kontinentiarisxx ;           

   e) }5042:{  xxx da . 

2. aRwereT elementarul xdomilebaTa sivrce, Tu SemTxveviT virCevT wert-
ils pirveli meoTxedidan, romelic moTavsebulia 2 radiusis mqone wreSi 
centriT koordinatTa saTaveSi. 
3. romelia toli qvemoT CamoTvlili xdomilebebidan? 

  a) }3,1{A ;           

  b) }:{ qulamosulikamaTelzearisxxB  ;  

  g) }034:{ 2  xxxC ;  

  d) }:{ agdebisasjer-6monetisricxvigerbTaarisxxD  . 

4. agdeben or kamaTels, romelTagan erTi yviTelia, xolo meore wiTeli da 
iweren mosul qulebs. a) CamoTvaleT elenmentarul xdomilebaTa sivrcis 
elementebi; b) CamoTvaleT A  xdomilebis elementebi – mosul qulaTa jami 
naklebia 5-ze; g) CamoTvaleT B  xdomilebis elementebi – erT kamaTelze ma-
inc mova 6 qula; d) CamoTvaleT C  xdomilebis elementebi – yviTel kamaTel-
ze movida 2 qula;   e) gamosaxeT venis diagramebis saSualebiT A , B  da C  
xdomilebebs Soris kavSiri; v) CamoTvaleT CA  xdomilebis elementebi. 
5. Tu monetis agdebis Sedegad movida gerbi, maSin mas agdeben xelmeored, xo-
lo Tu pirveladi agdebisas movida safasuri, maSin agoreben saTamaSo kama-
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Tels. a) CamoTvaleT elenmentarul xdomilebaTa sivrcis elementebi; b) Camo-
TvaleT A  xdomilebis elementebi – saTamaSo kamaTelze movida 4-ze naklebi 
qula; g) CamoTvaleT B  xdomilebis elementebi – movida ori safasuri. 
6. SemTxveviT SerCeul sam diasaxliss ekiTxebian: iyeneben Tu ara isini WurW-
lis sarecxad limonis Semcvel Jeles? dadebiTi pasuxi aRiniSneba simboloTi 
Y , xolo uaryofiTi pasuxi ki – N . a) CamoTvaleT elenmentarul xdomilebaTa 
sivrcis elementebi; b) CamoTvaleT A  xdomilebis elementebi – sul cota ori 
diasaxlisi mainc iyenebs limonis Semcvel Jeles; g) gansazRvreT xdomileba, 
romelis elementebis simravlea },,,{ NYNYYNNYYYYY . 
7. aRwereT elementarul xdomilebaTa sivrce: a) agoreben sam saTamaSo kamaT-
els da iTvlian mosul qulaTa jams; b) irCeven or namdvil ricxvs 0-sa da 1-
s Soris; g) SemTxveviT irCeven amerikels da axdenen klasificirebas sqesisa 
da asakis mixedviT; d) or gansxvavebul mTel ricxvs irCeven 1-sa da 10-s So-
ris da alageben zrdis mixedviT; e) SemTxveviT irCeven or wertils 20 sm sig-
rZis saxazavze da zomaven maT Soris manZils. 
8. mocemulia xdomilebebi A , B  da C . gamosaxeT am xdomilebebis saSuale-
biT Semdegi xdomilebebi: a) moxda zustad erTi am xdomilebebidan; b) arc 
erTi am xdomilebebidan ar moxda; g) sul cota erTi mainc moxda; d) yvela 
xdomileba moxda.  

9. dinamos saTamaSo aqvs 7 matCi. kB  iyos xdomileba, rom dinamom moigo k -u-

ri matCi da gamovsaxoT kB -s terminebSi xdomilebebi: a) dinamom moigo I mat-

Ci; b) dinamom waago I da moigo II da III Sexvedrebi; g) dinamom moigo yvela 
Sexvedra; d) dinamom bolo sami Sexvedridan moigo ori Sexvedra da waago 
erTi; e) dinamom moigo pirveli sami Sexvedra da danarCeni waago.  
10. aageT elementarul xdomilebaTa sivrce saTamaSo kamaTlis orjer gago-
rebisas. gamoyaviT xdomilebebi: A  – mosul qulaTa jami metia 5-ze, magram 
naklebia 9-ze; B  – mosul qulaTa jami naklebia 6-ze an metia 8-ze; C  – mo-
sul qulebSi erTi mainc oTxiania; D  – mosul qulaTa jami kentia; E  – mo-
sul qulaTa sxvaoba tolia 4-is. miuTiTeT Tavsebad da uTavsebad xdomileba-
Ta yvela wyvili. 
11. daamtkiceT, rom Tu A B A C   , maSin B C  araa marTebuli. 
12. daamtkiceT, rom Tu A B A C    da A  , maSin B C  araa marTebuli. 
13. iwvevs Tu ara xdomileba ( )A B C   xdomilebas ( )A B C  ?  

14. samarTliania Tu ara CarTva [( ) ] [( ) ] ( )B C B C C C B B B        ?  

15. daamtkiceT Semdegi Tanafardobebi: 
a) ( ) ( )B A A A B B     ;  

b) ( ) ( ) ( )A A A A B      ;  

g) ( ) ( ) ( )B A B B B A      ;  

d) ( ) ( ) ( )A A A A A      ; 

e) [ ( )] ( ) ( )B A B A B B A A       ;  

v) ( )A B A A B    ; 

z) ( ) ( ) ( )A B A B A B      ; 

T) [ ( )] [( ) ]A B A A B B A B       . 
16. yuTSi 10 wiTeli, 5 TeTri da 4 lurji burTia. SemTxveviT iReben erT 
burTs. vipovoT albaToba imisa, rom: a) amoRebulia lurji burTi. b) araa 
amoRebuli wiTeli burTi. g) araa amoRebuli TeTri burTi. d) amoRebulia wi-
Teli an TeTri burTi.  
17. rva adamianisagan, romelTa Soris 3 doqtoria da 5 kandidati, unda Sevad-
ginoT samkaciani komisia. komisiis wevrebi SeirCeva SemTxveviT. rogoria al-
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baToba imisa, rom komisiaSi moxvdeba: a) sami doqtori? b) ori doqtori da 
erTi kandidati? g) erTi doqtori da ori kandidati? d) sami kandidati?  
18. 9 wignidan, romelTa Soris 4 xelovnebazea da 5 deteqtivia, SemTxveviT 
irCeven sams. rogoria albaToba imisa, rom: a) samive wigni iqneba xelovnebaze? 
b) samive iqneba deteqtivi? g) erTi an ori wigni iqneba xelovnebaze?  d) zus-
tad ori iqneba deteqtivi?  
19. monetas agdeben samjer. rogoria albaToba imisa, rom gerbi mova: a) kent 
ricxvjer? b) luw ricxvjer? g) arc erTxel? d) orjer mainc?  
20. monetas agdeben 4-jer. rogoria albaToba imisa, rom gerbi mova: a) kent 
ricxvjer? b) luw ricxvjer? g) aranakleb orjer? d) erTjer mainc?  
21. monetas agdeben oTxjer. rogoria alabaToba imisa, rom safasuri mova: a) 
aranakleb samjer? b) aranakleb orjer? g) aranakleb erTjer? d) arc er-
Txel?  
22. saTamaSo kamaTels agoreben orjer. ra ufro albaTuria – jamSi mova: a) 6 
qula Tu 8 qula? b) 5 qula Tu 9 qula? g) 5 qula Tu 6 qula? d) 5 qula Tu 8 
qula? e) 6 qula Tu 7 qula? v) 7 qula Tu 5 qula? 
23. rogoria albaToba imisa, rom ori saTamaSo kamaTlis gagorebisas mova 
iseTi qulebi, romlebic orjer gansxvavdebian erTmaneTisagan?  
24. romelia meti da ramdeniT: albaToba imisa, rom saTamaSo kamaTlis er-
Tjer gagorebisas mova 6 qula Tu orjer gagorebisas jamSi mova 6 qula?  
25. cnobilia, rom Tevzis garkveuli saxeoba iwonis 10 funtze mets albaTobiT 
0.01. davuSvaT, rom daiWires 10 aseTi Tevzi da awones. aCveneT: albaToba imisa, rom 
10 Tevzis jamuri wona gadaaWarbebs 100 funts ar aRemateba 0.1-s. 
26. saTamaSo `ruleti~ Sedgeba 38 toli farTobis mqone seqtorisagan, romelTa-
gan 18 Savia, 18 wiTelia da 2 ki mwvane. agdeben burTs, romelic sabolood Cer-
deba erT-erT seqtorSi. ipoveT albaToba imisa, rom burTi: a) gaCerdeba wiTel 
seqtorSi; b) ar gaCerdeba Sav seqtorSi. 
27. ipoveT albaToba imisa, rom SemTxveviT SerCeuli sami cifridan: a) samive 
gansxvavebulia; b) samive daemTxveva erTmaneTs; g) ori mainc daemTxveva erTma-
neTs; d) mxolod ori daemTxveva erTmaneTs. 
28. CanTaSi devs 6 wiTeli da 4 mwvane kalkulatori. iReben or kalkulators 
dabrunebis gareSe. ipoveT albaToba imisa, rom: a) orive kalkulatori wiTe-
lia; b) orive mwvanea; g) zustad erTi kalkulatori wiTelia; d) erTi kalku-
latori mainc wiTelia; e) meore kalkulatori wiTelia.  
29. 52 kartidan iReben or karts dabrunebis gareSe. ipoveT albaToba imisa, 
rom: a) orive karti suraTebiania (K, Q, J); b) arc erTi ar aris suraTebiani; g) 
erTi mainc suraTebiania; d) erTi mainc wiTelia.  
30. ipoveT albaToba imisa, rom erTeulovan gverdian kvadratSi SemTxveviT Ser-
Ceuli wertili am kvadratis uaxloesi gverdidan daSorebuli iqneba araumetes 
0.15-iT. 
31. ori signali mimReb mowyobilobaze T drois manZilze SemTxveviT momentSi 
miiReba. mowyobiloba maT ganasxvavebs, Tu isini t droiT mainc arian dacile-
buli erTmaneTs. ipoveT albaToba imisa, rom orive signali miRebuli iqneba? 
32. yuTSi devs 10 burTi gadanomrili 1-dan 10-mde ricxvebiT. ipoveT albaToba 
imisa, rom SemTxveviT amoRebul 6 burTSi aRmoCndeba: a) burTi # 9; b) burTi 
# 9 da #10. 

33. sibrtyeze, romelic dafarulia  gverdis mqone kvadrtTa badiT, SemTxve-
viT agdeben monetas radiusiT / 2r a . ipoveT albaToba imisa, rom moneta ar 
gadakveTs arc erTi kvadratis gverds.  
34. SemTxveviT iReben or dadebiT ricxvs, romelTagan TiToeuli ar aRemate-
ba 2-s. ipoveT albaToba imisa, rom maTi namravli ar aRemateba 1-s, xolo gana-
yofi ki ar aRemateba 2-s. 



60 

 

35. ori adamiani SeTanxmda, rom erTmaneTs Sexvdes 0019 -dan 3019 -mde. rogoria 
Sexvedris albaToba, Tu a) erTi adgilze mosvlis Semdeg icdis 30 wuTs, xo-
lo meore saerTod ar icdis? b) erTi icdis 10 wuTs, xolo meore 5 wuTs? 
 

albaTobis gamoTvla kombinatorikis gamoyenebiT 
 

albaTobis amocanebis amoxsnis pirvel etapze,  umetes SemTxvevaSi, auci-
lebelia ganisazRvros rogorc elementarul xdomilebaTa sivrcis element-
Ta saerTo raodenoba, ise ama Tu im xdomilebis xelSemwyob elementarul 
xdomilebaTa raodenoba. elementarul xdomilebaTa raodenobis gamosaTvlel 
ZiriTad princips warmoadgens e.w. namravlis principi, romlis kerZo SemTxve-
vaSi ase formulirdeba: 

namravlis principi: Tu erTi obieqtis SerCeva SesaZlebelia n  sxvadasxva 
gziT da TiToeuli am SesaZleblobisaTvis meore obieqtis SerCeva SesaZlebe-
lia m  sxvadasxva gziT, maSin obieqtTa wyvilis SerCeva SesaZlebelia nm  
sxvadasxva gziT. 

 magaliTad, Tu mamakacs aqvs 4 perangi da 2 pijaki, maSin am mamakacs aqvs 
perangisa da pijakis SerCevis 4 2 8   SesaZlebloba (varianti). 

namravlis principTan dakavSirebiT xSirad sasargebloa xis msgavsi (xiseb-
ri) diagramis anu dendrogramis gamoyeneba. magaliTad, dendrogramiT gamosa-
xuli monetis orjer agdebis Sesabamisi Sedegebis simravle iqneba: 

 
 
 
 
 
 
 
 
magaliTi 1. ramdeni elementaruli xdomilebisagan Sedgeba elementarul 

xdomilebaTa sivrce Tu or kamaTels vagorebT erTjer? 
amoxsna. pirveli kamaTeli SeiZleba daeces 6 waxnagidan nebismierze (ka-

maTelis zeda waxnagze SeiZleba gamoCndes nebismieri 6 ricxvidan). am 6 SesaZ-
leblobidan TiToeulisaTvis meore kamaTeli SeiZleba daeces 6 waxnagidan 
nebismierze. amitom namravlis princepis Tanaxmad ori kamaTeli SeiZleba dae-
ces 3666   sxvadasxvanairad.  

magaliTi 2. vagdebT erT monetas da vagorebT erT saTamaSo kamaTels. 
moneta SeiZleba daeces 2 sxvadasxva mxareze. am ori SesaZleblobidan TiToe-
ulisaTvis kamaTeli SeiZleba daeces 6 waxnagidan nebismierze. Sesabamisad, 
SesaZlo SedegTa raodenoba, namravlis principis Tanaxmad, iqneba 1262  . es 
Sedegebia: g1, g2, . . . ,g6, s1, s2, . . . ,s6. 

magaliTi 3. vagdebT monetas erTjer, Tu movida gerbi meorejer vagdebT 
monetas, xolo winaaRmdeg SemTxvevaSi vagorebT saTamaSo kamaTels. moneta 
isev SeiZleba daeces 2 sxvadasxva mxareze da kamaTeli aseve SeiZleba daeces 
6 waxnagidan nebismierze, magram aq darRveulia namravis principis ZiriTadi 
moTxovna, rom pirveli proceduris TiToeuli SedegisaTvis meore procedu-
ris SedegTa raodenoba iyos ucvleli (aq ki meore SemTxvevaSi gvaqvs an 2 an 
6 SesaZlebloba). amitom SesaZlo SedegTa raodenobis namravlis principiT 
gamoTvla ar iqneba marTebuli. sinamdvileSi aq mosalodnelia 8 sxvadasxva 
Sedegi. es Sedegebia: gg, gs, s1, s2, . . . ,s6. 

namravlis principi zogadad ase yalibdeba: Tu erTi obieqtis SerCeva Se-

saZlebelia 1n  sxvadasxva gziT, TiToeuli am SesaZleblobisaTvis meore obi-

g 

g 
 

g 
 

s 
 

s 
 

s 
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eqtis SerCeva SesaZlebelia 2n  sxvadasxva gziT, TiToeulisaTvis pirveli 

ori SesaZleblobidan mesame obieqtis SerCeva SesaZlebelia 3n  sxvadasxva 

gziT da a. S., maSin obieqtTa m -eulis (am proceduris m -jer gameorebis Se-

degad) SerCeva SesaZlebelia mnnn  21  sxvadasxva gziT. 

magaliTi 4. wvnianis, buterbrodis, desertisa da wvenisagan Semdgari sa-
uzmis ramdeni sxvadsxva kombinaciis SeTavazeba SeiZleba momxmareblisaTvis, 
Tu SerCeva SesaZlebelia 4 saxeobis wvnianisa, 3 saxeobis buterbrodisa, 5 sa-
xeobis desertisa da 4 saxeobis wvenisagan? 

amoxsna. sauzmis yvela SesaZlo variantebis raodenoba, namravlis prin-
cipis Tanaxmad, iqneba: 2404534  . 

magaliTi 5. ramdeni luwi samniSna ricxvis Sedgena SeiZleba cifrebis 1, 
2, 5, 6 da 9 saSualebiT, Tu TiToeuli gamoyenebuli iqneba mxolod erTjer? 

amoxsna. vinaidan ricxvi unda iyos luwi, Cven gvaqvs erTeulis arCevis 
mxolod ori SesaZlebloba. TiToeuli arCeuli erTeulisaTvis Cven SegviZ-
lia aseulebis cifri SevarCioT 4 sxvadsxva gziT da erTeulisa da aseulis 
arCevis Semdeg aTaseulebis cifri SegviZlia SevarCioT 3 sxvadasxva gziT. Se-
sabamisad, namravlis principis Tanaxmad, Cven SegviZlia SevadginoT 24342   
sxvadsxva luwi samniSna ricxvi. 

gadanacvlebebi – es aris kombinaciebi, romlebic Sedgenilia mocemuli п 
elementiani simravlis yvela п elementisagan da erTamaneTisagan ganxsvavdeba 
mxolod elementebis ganlagebis rigiT. Рп = п!. 

wyobebi – es aris т elementiani kombinaciebi п gansxvavebuli elementis 
mqone simravlidan, romelebic erTmaneTisagan gansxvavdeba an elementebis Se-

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

пА n n m   . 

jufdebebi – es aris п elementiani simravlis daulagebeli т elementia-

ni qvesimravleebi. !/( !( )!)т

пС п т п т  . cxadia, rom !m m

n nC m A  . 

magaliTi 6. ramdeni gansxvavebuli sia SeiZleba Sedgenil iqnes 7 sxva-
dasxva gvarisagan? 

amoxsna.  7 7! 1 2 3 4 5 6 7 5040          . 

magaliTi 7. SejibrebaSi monawile 10 sportsmenidan pirvel sam adgilze 
gasuli sami gamarjvebuli ramden sxvadasxvanairad SeiZleba ganTavsdes dasa-
jildoebel kvarcxlbekze? 

amoxsna. .72089103

10 А  

magaliTi 8. SesarCev SejibrebaSi monawileobs 10 adamiani, romelTagan 
finalSi gadis sami. finalistebis ramdeni gansxvavebuli sameuli SeiZleba 
gamovlindes? 

amoxsna. wina magaliTisagan gansxvavebiT, aq finalistebis rigs (dalage-
bas) mniSvneloba ara aqvs. amitom viyenebT jufdebis formulas:  

.120
6

1098

!7!3

!103

10 





С  

magaliTi 9. 20 latariis bileTidan iReben ors I da II prizis mosagebad. 
ramdeni elementisagan Sedgeba elementarul xdomilebaTa sivrce? 

amoxsna. elementarul xdomilebaTa raodenoba iqneba 

3801920
!18

!20

)!220(

!202

20 


A . 

magaliTi 10. ipoveT 6 gansxvavebulcifriani telefonis nomrebis ricxvi, 
Tu nebismier adgilas SesaZlebelia eweros nebismieri cifri. 

amoxsna. 15120056789106

10 A . 
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magaliTi 11. ramdeni gziT SeiZleba maTematikuri sazogadoebis prezidiu-
mis 5 wevridan sami sxvadasxva momxseneblis SerCeva maTematikuri sazogadoe-
bis sami sxvadasxva SexvedrisaTvis?  

amoxsna. kombinaciaTa raodenoba iqneba  

60345
!2

!5

)!35(

!53

5 


A . 

magaliTi 12. vipovoT 4 studentisa da 3 profesorisagan Sedgenil SesaZ-
lo delegaciaTa raodenoba, romelic Sedgeba 2 studentisa da 1 profesori-
sagan.  

amoxsna. 4 studentisagan 2 studentis SerCeva SeiZleba 6
!2!2

!42

4 


C  sxva-

dasaxva gziT, xolo 3 profesorisagan 1 profesoris SerCeva SeiZleba 

3
!2!1

!31

3 


C  sxvadasxvanairad. Sesabamisad, namravlis principis Tanaxmad, yvela 

SesaZlo delegaciaTa raodenoba iqneba 18361

3

2

4 CC . 

magaliTi 13. ramdennairad SeiZleba 6 saxeobis asafeTqebeli nivTiereba da-
valagoT grZel Taroze, Tu cnobilia, rom ori maTgani ar SeiZleba erTmaneTis 
gverdiT daidos? 

amoxsna. am ori asafeTqebeli nivTierebidan erT-erTi gadavdoT calke da 
danarCeni 5 davalagoT Taroze. 5 nivTierebis Taroze dalageba SesaZlebelia 

!5  sxvadasxvanairad. mas Semdeg rac Taroze dalagebulia 5 nivTiereba me-6 
nivTiereba ver daideba erT-erTi maTganis gverdze (arc marjvniv da arc mar-
cxniv), Sesabamisad, me-6 nivTiereba SesaZlebelia daidos 426   adgilas. 
amitom, namravlis principis Tanaxmad, saZiebeli raodenoba iqneba: 4804!5  . 

magaliTi 14. ganvixiloT marTkuTxovani nm  bade, romelic Sedgeba 11  
kvadratebisagan. vipovoT im umoklesi gzebis raodenoba, romelsac mivyavarT 
marcxena qveda kuTxidan – wertilidan (0,0) marjvena zeda kuTxeSi – wertil-
Si ),( nm . 

amoxsna. umoklesi gza (0,0) wertilidan ),( nm  wertilSi Sedgeba nm   mo-

nakveTisagan, romelTa Soris m  horizontaluria da n  ki vertikaluri. sxva-
dasxva gza gansxvavdeba mxolod horizontaluri da vertikaluri monakveTebis 
monacvleobis rigiT. amitom gzebis saerTo raodenoba emTxveva im SesaZleblo-
bebis raodenobas ramdennairadac nm   monakveTisagan SesaZlebelia SeirCes m  

horizontaluri monakveTi, anu m

nmC   (SeiZleboda gangvexila im SesaZleblobebis 

raodenoba ramdennairadac SesaZlebelia SeirCes ara m  horizontaluri monak-

veTi, aramed n vertikaluri monakveTi da, maSin, pasuxi iqneboda n

nmC  . amiT, faq-

tobrivad, geometriulad SevamowmeT, rom n

nm

m

nm CC   ). 

samarTliania Semdegi zogadi debuleba: im n  obieqtis gansxvavebul ga-

danacvlebaTa raodenoba, romelTa Soris 1n  pirveli tipisaa, 2n  meore tipi-

saa, da a. S. kn  – k -uri tipisaa, Seadgens: 

!!!

!

21

,...,, 21

k

nnn

n
nnn

n
P k




           
(cxadia, rom nn PP n 


jer

1,...,1,1

). 

magaliTi 15. ramdenairad SeiZleba 3 wiTeli, 4 yviTeli da 2 lurji naTu-
ra ganvaTavsoT saaxalwlo naZvis xis gamnaTebel mowyobilobaSi, romelsac na-
Turis 9 bude gaaCnia? 

amoxsna. gansxvavebul ganlagebaTa raodenoba iqneba 

1260
!2!4!3

!9



. 



63 

 

samarTliania Semdegi zogadi debuleba: n  obieqtisagan Semdgari simrav-
lis m  nawilad SesaZlo dayofaTa raodenoba, sadac pirveli nawili Seicavs 

1n  elements, meore nawili – 2n  elements da a. S. m -uri nawili – mn  ele-

ments aRiniSneba simboloTi mnnn

nC
,...,, 21  da tolia: 

!!!

!

21

,...,, 21

m

nnn

n
nnn

n
C m


 , sadac nnnn m  21 . 

 magaliTi 16. ramden sxvadasxvanairad SeiZleba gadanawildes 7 mecnieri 
sastumros erT 3 adgiliansa da or 2 adgilian nomrebSi? 

amoxsna. SesaZlo gadanawilebaTa raodenoba iqneba  

210
!2!2!3

!72,2,3

7 


C . 

 
magaliTebi: I. kursze, romelzec sami jgufia, jgufxelebis arCevis yvela 

SesaZlo variantebis ricxvia 321 nnn  , sadac in  – i -ur jgufSi studentebis 

raodenobaa (viyenebT namravlis princips); II. raodenoba yvela SesaZlo kombi-
naciebis, ramdennairadac SesaZlebelia m  mgzavri ganvaTavsoT n  vagonSi, 

tolia mn  (dalagebuli amorCeva dabrunebiT, sadac M n  da n m ); III. m  ad-
amianis dabadebis dReebis yvela SesaZlo kombinacia (im pirobiT, rom TiTeu-

li dabadebis dRe aris romelime 365 dRidan) tolia m365  (saqme gvaqvs amor-
CevasTan dabrunebiT, amasTanave amorCevebi iTvleba dalagebulad, sadac 

365M   da n m ); IV. raodenoba yvela SesaZlo kombinaciebis, ramdennairadac 
SesaZlebelia 5 burTi ganvaTavsoT 5 yuTSi, ise rom erT yuTSi iyos erTi bu-
rTi, tolia 5! (namravlis principis Tanaxmad); V. partiebis raodenoba, rome-
lic unda Sedges n monawilisagan Semdgar wriul saWadrako turnirSi to-

lia 2/)1(2  nnCn  (daulagebeli amorCeva dabrunebis gareSe). 

magaliTi 17. ras udris albaToba imisa, rom monetis 6-jer agedbisas er-
Tjer mainc mova gerbi? 

amoxsna. aRvniSnoT A -Ti xdomileba, rom monetis 6-jer agdebisas erTjer 
mainc mova gerbi. vinaidan monetis yoveli agdeba SeiZleba dasruldes ori 
sxvadasxva SedegiT damoukideblad sxva agdebebis Sedegebisagan. amitom, nam-

ravlis principis Tanaxmad, elementarul xdomilebaTa sivrce Sedgeba 6426   
elementaruli xdomilebisagan. am SemTxvevaSi ufro moxerxebulia sawinaaR-

mdego A  xdomilebaze gadasvla, romelic niSnavs, rom monetis 6-jer agdebi-
sas arc erTjer ar movida gerbi. es SeiZleba moxdes mxolod erT SemTxveva-

Si – Tu eqvsivejer movida safasuri. Sesabamisad, 64/1)( AP . amitom  

64/6364/11)(1)(  APAP . 
magaliTi 18. 15 detalisagan Semdgari partiis Sesamowmeblad, romelTa 

Soris 5 uvargisia, SemTxveviT arCeven sam detals. detalebis partia iTvleba 
uvargisad Tu uvargisi aRmoCndeba erTi detali mainc. vipovoT albaToba imi-
sa, rom partia iqneba uvargisi. 

amoxsna. pirveli detalis SerCeva SesaZlebelia 15 sxvadasxvanairad, meo-
re detalis SerCeva SesaZlebelia 14 sxvadasxvanairad da mesame detalis Ser-
Ceva SesaZlebelia 13 sxvadasxvanairad. Sesabamisad, namravlis principis Ta-
naxmad, yvela SesaZlo sameulTa raodenoba iqneba 131415  . gadavideT CvenTvis 

saintereso A  xdomilebis sawinaaRmdego xdomilebaze: A  – amorCeul sam de-
talSi samive iqneba vargisi. aseTi sameulis arCeva unda moxdes 10 vargisi de-

talidan da, wina msjelobis analogiurad, A -is xelSemwyob sameulTa raode-
noba iqneba 8910  . amitom saZiebeli albaToba iqneba: 
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91

67

131415

8910
1)(1)( 




 APAP . 

magaliTi 19. konferenciis 20 monawilisaTvis, romelTa Soris 12 Tbili-
selia, sastumroSi dajavSnulia 20 nomeri. am nomrebidan 12 gadahyurebs 
zRvas. administratori SemTxveviT awvdis konferenciis monawileebs nomrebis 
gasaRebebs. vipovoT albaToba imisa, rom 12 Tbilisels Sexvdeba is nomrebi, 
romlebic zRvas gadahyurebs. 

amoxsna. konferenciis 20 monawilisaTvis 20 sxvadasxva nomris micema im-
dennairad SeiZleba, ramdennairadac 20 obieqti SeiZleba ganTavsdes 20 adgi-
las, anu !20||  . analogiurad, 12 nomerSi 12 Tbiliselis ganTavseba SesaZle-

belia !12  sxvadasxvanairad, xolo darCenil 8 nomerSi konferenciis danarCeni 
8 monawilis ganTavseba SesaZlebelia !8  sxvadasxvanairad, damoukideblad 
imisagan Tu romeli Tbiliseli zRvaze xedis mqone romel nomerSi moxvdeba. 
amitom, namravlis principis Tanaxmad, xelSemwyob elementarul xdomilebaTa 
raodenoba iqneba !8!12|| A . Sesabamisad, saZiebeli albaToba iqneba: 

6109.7
131920

178

!20

!8!12
)( 







AP . 

magaliTi 20. agdeben n  cal saTamaSo kamaTels. ipoveT albaToba imisa, 
rom mosul qulaTa jami iqneba: a) n ; b) 1n . 

amoxsna. saTamaSo kamaTlis yoveli agdeba SeiZleba dasruldes 6 sxva-
dasxva SedegiT erTmaneTisagan damoukideblad. amitom, namravlis principis 

Tanaxmad, elementarul xdomilebaTa sivrce Sedgeba n

n

6666 



jer

 sxvadasxva n -

eulisagan. amaTgan, erTaderTi iqneba iseTi sadac mosul qulaTa jami aris n  

(kerZod, (


jern

1...,,1,1 )). meore SemTxvevaSi ki xelSemwyobi n -eulebia isini, sadac 

erT adgilas dgas 2-iani, yvela danarCeni ki 1-ianebia. Sesabamisad, aseT n -e-
ulTa raodenoba emTxveva n  adgilidan erTi adgilis SerCevaTa raodenobas 

anu n -s. amitom saZiebeli albaTobebi iqneba: a) n6/1 ; b) nn 6/ . 
magaliTi 21. iv. javaxiSvilis sax. universitetis 3 studenti, ilias uni-

versitetis 2 studenti da wereTelis universitetis 4 studenti SemTxveviT 
jdeba 3 vagonSi. TiTeuli mgzavris nebismier vagonSi moxvedris albaTobebi 
erTi da igivea. ipoveT albaToba imisa, rom: a) javaxiSvilis universitetis 3 
studenti moxvdeba sxvadaxva vagonSi (xdomileba A ); b) ilias universitetis 
2 studenti moxvdeba sxvadasxva vagonSi (xdomileba B ). 

amoxsna. a) namravlis principis Tanaxmad 9

9

3333|| 



jer

. aviRoT sxvadasxva 

vagonis nebismieri 3 bileTi da gavunawiloT javaxiSvilis universitetis 3 
students, amis gakeTeba SesaZlebelia !3  sxvadasxvanairad. TiToeuli am vari-

antisaTvis arsebobs danarCeni 6 studentis 3 vagonSi gadanawilebis 63  SesaZ-

lebloba. amitom 63!3|| A  da, maSasadame,  

9/23/!33/3!3)( 396 AP . 
b) ilias universitetis I students SeuZlia airCios nebismieri 3 vagoni-

dan, meore students ki nebismieri darCenili 2 vagonidan da yoveli am kombi-

naciisaTvis arsebobs danarCeni 7 studentis 3 vagonSi gadanawilebis 73  Se-

saZlebloba. Sesabamisad, namravlis principis Tanaxmad 7323|| B  da, amgva-

rad, 3/23/323)( 97 BP . 

magaliTi 22. latariis 100 bileTidan 25 momgebiania. ipoveT albaToba 
imisa, rom 3 bileTis SeZenisas Tqven darCebiT mogebis gareSe (xdomileba A ). 
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amoxsna. ganvixiloT am amocanis amoxsnis ori gza, romlebic erTmaneTi-
sagan gansxvavdeba elementarul xdomilebaTa sivrcis ganmartebiT.  

I elementarul xdomilebaTa sivrce ganvmartoT, rogorc nayidi bileTe-

bis nomrebis mimdevroba. am SemTxvevaSi cxadia, rom 3

100|| A , xolo 3

75|| AA   da 

saZiebeli albaToba iqneba: 

418.0
9899100

737475
)(

3

100

3

75 





A

A
AP . 

II elementarul xdomilebaTa sivrce ganvmartoT rogorc nayidi bileTe-
bis erToblioba, simravle (sameuli). es SesaZlebelia radgan Cven gvaintere-
sebs ara rogori rigiTobiT iqna SeZenili bileTebi, aramed maTSi momgebiane-

bis raodenoba. am SemTxvevaSi gasagebia, rom 3

100|| C  da 3

75|| CA  , xolo saZie-

beli albaToba iqneba: 418.0
9899100

737475
)(

3

100

3

75 





C

C
AP . 

magaliTi 23. davuSvaT, rom latareaSi TamaSdeba 6 momgebiani nomeri 49-
dan. momgebiani nomrebis amoRebis rigs mniSvneloba ara aqvs. latareaSi mona-
wile irCevs 6 nomers 49-dan. vipovoT 4 momgebiani nomris gamocnobis albaTo-
ba (xdomileba A ). 

amoxsna. elementaruli xdomileba iqneba 6 nomris erToblioba 49-dan. 
aseTi 6 nomriani erTobliobebis raodenoba emTxveva 49 elementiani simrav-

lis 6 elementian qvesimravleTa raodenobas, anu 6

49|| C . latareis gaTamaSe-

bis Semdeg gaTamaSebaSi monawile 49 nomeri iyofa or jgufad: 6 momgebiani 
nomeri da 43 aramomgebiani nomeri. 6 momgebiani nomridan 4 momgebiani nomris 

SerCeva SesaZlebelia 4

6C  sxvadasxvanairad da TiToeuli am variantisaTvis 

arsebobs danarCeni 2 aramomgebiani nomris arCevis 2

43C  SesaZlebloba. Sesaba-

misad, namravlis principis Tanaxmad, xelSemwyob elementarul xdomilebaTa 

raodenoba iqneba 2

43

4

6|| CCA  . amitom saZiebeli albaToba tolia 
46

49

2

43

4

6 107.9/)(  CCCAP . 

magaliTi 24 (damTxvevebze). vipovoT albaToba imisa, rom: a) m  SemTxve-
viT arCeuli adamianis dabadebis dReebi ar daemTxveva erTmaneTs (im pirobiT, 
rom yvela dRe tolalbaTuria); b) m  SemTxveviT arCeul adamianSi moiZebneba 
ori mainc iseTi, romelTa dabadebis dReebi daemTxveva erTmaneTs.  

amoxsna. a) elementarul xdomilebaTa sivrce Seesabameba dalagebul amorCe-

vebs dabrunebiT, sadac 365M   da n m , anu | | 365m  ; xolo xelSemwyobi ele-
mentaruli xdomilebebi ki dalagebul amorCevebs dabrunebis gareSe, sadac ag-

reTve 365M   da n m , amitom maTi raodenobaa – 365

mA . Sesabamisad, albaTobis 

klasikuri ganmartebis Tanaxmad, gvaqvs: 

)
365

1
1()

365

2
1)(

365

1
1(

365
)( 365 


mA

mP
m

m

. 

b) sawinaaRmdego xdomilebis albaTobis gamoTvlis wesis Tanaxmad ki 

gvaqvs, rom 
m

mA
mQ

365
1)( 365 . 

moviyvanoT am albaTobis mniSvnelobebis cxrili zogierTi m -is SemTxve-
vaSi: 

   m     4    16   22   23   40   64  70 

Q(m) 0.01636 0.28360 0.47569 0.50730 0.89123 0.99711 0.99916 

sainteresoa aRiniSnos, rom (molodinis sawinaaRmdegod!) klasis moswavleTa 
raodenoba, romelSic 1/2-is toli albaTobiT moiZebneba ori moswavle mainc er-
Ti da igive dabadebis dReebiT, arc ise didia: igi tolia mxolod 23-is. 
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magaliTi 25 (or `tuzze~). ganvixiloT preferansis TamaSi, rodesac kar-
tis Sekvris maRali 32 karti SemTxveviT nawildeba (rigdeba) sam moTamaSes 
Soris, ise rom TiTeuli Rebulobs 10 karts da ori karti inaxeba `sayidleb-
Si~. rogoria albaToba imisa, rom `sayidlebSi~ aRmoCndeba ori `tuzi~? 

amoxsna. ori kartis sxvadasxva kombinaciebis raodenoba, romelic SeiZ-

leba aRmoCndes `sayidlebSi~, tolia 4962

32 C . kartis SekvraSi oTxi `tuzia~-

Dda sxvadasxva kombinaciebis raodenoba, romelic mogvcemda or `tuzs~A, to-

lia 62

4 C . Sesabamisad, saZiebeli albaToba tolia  

012,0
496

6
2

32

2

4 
C

C . 

 
amocanebi 

 
1. ramdennairad SeiZleba saklaso JurnalSi 9 baSvis gvarisa da saxelis Se-
tana?  
2. ramdennairad SiZleba 20 sagamocdo sakiTxidan 3 sakiTxis SerCeva?  
3. ramdennairad SiZleba 6 adgilian merxze 4 studentis ganTavseba?  
4. ramdennairad SeiZleba 3 saprizo adgilis ganawileba simReris festivalze 
monawile 20 konkursants Soris?  

5. ramdeni 5 asoiani saavtomobilo nomris damzadeba SeiZleba qarTuli anba-
nis gamoyenebiT?  
6. studentis saboloo Sefaseba aRiniSneba simboloebiT EDCBA ,,,, . ramdennai-

rad SeiZleba Sefasdes 10 studenti?  
7. ramdeni eqvsniSna satelefono nomris Sedgena SeiZleba, romelic ar iwyeba 
nuliT da ar mTavrdeba kenti cifriT?  
8. 2010 wels saSualo skola daamTavra 35938 saqarTvelos moqalaqem. SeiZleba 
Tu ara imis mtkiceba, rom, sul cota, ori maTganis saxelis, gvarisa da mamis 
saxelis pirveli asoebi erTmaneTs daemTxva?  
9. naZvis xeze 9 naTuraa. ramdennairad SeiZleba masze 4 naTuris anTeba?  
10. naZvis xeze gabmul sadenze 12 naTuris budea. ramdennairad SeiZleba masze 
6 wiTeli, 4 lurji da 2 mwvane naTuris Camokideba? 
11. wrewirze 10 wertilia. ramdeni qorda gaivleba am wertilebze?  
12. wrewirze 10 wertilia. ramdeni samkuTxedi Caixazeba wrewirSi wveroebiT 
am wertilebze?  
13. garnizonSi 50 jariskaci da 10 oficeria. ramdeni sapatrulo jgufis Sed-
gena SeiZleba, romelSic Sedis 2 oficeri da 5 jariskaci?  
14. ramdennairad SeiZleba 10 wignis Taroze dalageba, ise rom garkveuli ori 
wigni erTmaneTis gverdiT ar aRmoCndes?  
15. ramdennairad SeiZleba Taigulis Sekvra 7 yayaCos, 6 yoCivardasa da 10 var-
disagan, ise rom TaigulSi iyos TiToeuli yvavilis sam-sami saxeoba?  
16. ramden elements unda Seicavdes simravle, rom misi elementebisagan Sedge-
nili yvela gadanacvlebaTa ricxvi iyos: a) ara umetes 1000 -isa; b) ara nakleb 
500 -isa.  
17. ramdeni gansxvavebuli bileTis Sedgena SeiZleba 10 algebruli da 6  geo-
metriuli amocanis gamoyenebiT, Tu TiToeul bileTSi Sedis 3 algebruli da 
2 geometriuli amocana?  
18. manqanaSi 5 adgilia. ramdennairad SeiZleba ganTavsdes manqanaSi 5 adamiani, 
romelTagan erTs ara aqvs ufleba daikavos adgili saWesTan?  
19. manqanaSi 5 adgilia. ramdennairad SeiZleba ganTavsdes manqanaSi 4 adamiani, 
Tu saWesTan adgilis dakaveba SeuZlia or maTgans?  
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20. a) ramdennairad SeiZleba 5 adamiani gamwkrivdes avtobusSi asasvlelad? b) 
Tu ori adamiani uars ityvis erTmaneTs miyves, maSin ramdeni SesaZlebloba 
darCeba avtobusSi asasvlelad? 
21. ramdeni gansxvavebuli kombinaciiT SeiZleba ganTavsdes kalaTburTis 5 
sawyis poziciaze 9 moTamaSe, romelTagan TiToeuls SeuZlia yvela pozicia-
ze TamaSi?  
22. developerul kompanias surs aaSenos 5 gansxvavebuli dizainis mqone sax-
li. ramdeni gansxvavebuli gziT SeuZlia kompanias saxlebis ganlageba quCa-
ze, Tu quCis erT mxares unda aSendes 3, xolo mopirdapire mxares ki 2 sax-
li?  
23. ramdennairad SeiZleba 13 kartis darigeba 36 kartidan (yoveli warmomadge-
neli cxra-cxra calia), romelSic Seva 5 ~aguri~, 3 `guli~, 3 `jvari~ da 2 
`yvavi~?  
24. sami adamiani kenWs iyris qalaqis meris erT adgilze. A  da B  kandidatebs 
gaaCniaT mogebis erTi da igive Sansi, xolo C  kandidatis mogebis Sansi or-
jer metia, vidre calke aRebul A  an B  kandidatis. ipoveT albaToba imisa, 
rom: a) moigebs C  kandidati; b) ar moigebs A  kandidati.  
25. yuTSi moTavsebulia 500 erTnairi konverti, romelTagan 50-Si devs 100 la-
ri; 100-Si – 25 lari da 350-Si – 10 lari. yuTidan SemTxveviT iReben konverts, 
romlis yidva SeiZleba 25 larad. ra iqneba SemTxveviT amoRebul konvertSi 
fulis raodenobis Sesabamisi elementarul xdomilebaTa sivrce? ra iqneba 
TiToeuli elementaruli xdomilebis albaToba? ras udris albaToba imisa, 
rom SemTxveviT amoRebul konvertSi devs 100 larze naklebi? ipoveT albaTo-
ba imisa, rom erTi konvertis SeZeniT Tqven ar izaralebT.  
26. oTx konvertSi moTavsebulia 4 gansxvavebuli Tanxa. Tqven SegiZliaT er-
Timeoris moyolebiT gaxsnaT TiTo konverti. yovel etapze Tqven SegiZliaT 
aiRoT konvertSi moTavsebuli Tanxa an uari TqvaT masze da gaxsnaT Semdegi 
konverti. Tu momdevno Tanxa ufro naklebi aRmoCnda Tqven ufleba ara gaqvT 
ukan dabrundeT. ipoveT albaToba imisa, rom Tqven aiRebT udides Tanxas Sem-
degi gansxvavebuli strategiebiT: a) Tqven iRebT pirvel konverts; b) Tqven 
xsniT pirvel konverts, naxulobT, rom is Seicavs x  Tanxas, uars ambobT mas-
ze da iRebT Semdeg konverts, romlis Tanxa metia x -ze (Tu aseTi Tanxa ar 
aRmoCndeba, Tqven unda aiRoT ukanaskneli konvertis Tanxa); g) Tqven unda 
gaxsnaT pirveli ori konverti, naxoT maTSi moTavsebuli Tanxebi x  da y , ua-
ri TqvaT oriveze da aiRoT Semdegi Tanxa, romelic metia oriveze.  
27. 88  ganzomilebis saWadrako dafaze (TeTri da Savi ferebiT) SemTxveviT 
irCeven 3 ujras. ras udris albaToba imisa, rom yvela es ujra: a) pirvel 
striqonSia; b) Savia; g) erTi da igive striqonSia; d) erTi da igive striqon-
Sia da erTi da igive ferisaa.  
28. sakoordinato sibrtyis saTavidan (0,0) iwyeben monetis gadaadgilebas Ti-
To-TiTo ujriT gverdze ((1,0)-sken) an zeviT ((0,1)-sken) da n -jeradi gadaadgi-
lebis Semdeg aRweven wertils ),( kj , sadac nkj  . ras udris albaToba imi-

sa, rom: a) jer gakeTda yvela j  gadaadgileba gverdze da Semdeg k  gadaadgi-

leba zeviT; b) jer gakeTda yvela j  gadaadgileba gverdze da Semdeg k  gada-

adgileba zeviT an jer gakeTda yvela k  gadaadgileba zeviT da Semdeg j  ga-
daadgileba gverdze; g) yvela j  gadaadgileba gverdze moxda erT striqonSi.  

29. urnaSi moTavsebulia n wiTeli, n  TeTri da n  Savi burTi. urnidan Sem-
TxveviT iReben k  burTs ( nk  ) dabrunebis gareSe. ipoveT albaToba imisa, 
rom ar iqneba amoRebuli yvela feri.  
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30. urnaSi moTavsebulia n  TeTri da m  Savi burTi. Tqven SemTxveviT iRebT 
burTebs dabrunebis gareSe. ras udris albaToba imisa, rom pirvelad Savi 
burTi amoRebuli iqneba k -uri amoRebisas, 1,...,2,1  nk .  

31. erTdroulad agoreben or saTamaSo kamaTels. ras udris albaToba imisa, 
rom jamuri qula iqneba: a) 5? b) ara umetes 4-is?  
32. 52 kartidan SemTxveviT iReben 5 karts dabrunebis gareSe. ipoveT albaTo-
ba imisa, rom maTSi aris: a) 2 `tuzi~ da 2 `mefe~; b) 5 `guli~.  
33. sakredito baraTis mflobels daaviwyda ukanaskneli sami cifri da Sem-
TxveviT akrifa isini. rogoria albaToba imisa, rom is isargeblebs baraTiT, 
Tu cnobilia, rom es cifrebi gansxvavebulia.  
34. 10 sagamocdo bileTidan SemTxveviT irCeven 8-s da urigeben 8 students, 
romlebic sxedan erT rigSi. ipoveT albaToba imisa, rom: a) me-3 da me-7 bile-
Ti gamouyenebeli darCeba; b) me-3 da me-7 bileTi Sexvdeba erTmaneTis gverdiT 
msxdom studentebs; g) gamoyenebuli bileTebis nomrebis dalageba SesaZlebe-
lia zrdadobiT, sadac ar iqneba gamotovebuli nomeri.  
35. 52 karti SemTxveviT iyofa or tol nawilad. ipoveT albaToba imisa, rom: 
a) TiToeul nawilSi or-ori tuzia; b) yvela tuzi erT nawilSia; g) erT na-
wilSi iqneba 1 tuzi, xolo meoreSi ki 3 tuzi.  
36. igulisxmeT, rom nebismieri adamianis dabadebis dRe toli albaTobebiT 
SeiZleba iyos wlis nebismieri dRe da gamoTvaleT albaToba imisa, rom n  
moswavlisagan Semdgar klasSi yvela dabadebis dRe iqneba gansxavavebuli.  
37. 52 kartidan SemTxveviT iReben 5 karts dabrunebis gareSe. ipoveT albaTo-
ba imisa, rom maTSi aris: a) 2 `tuzi~ da 2 `mefe~; b) 5 `guli~.  
38. A  da B  araTavsebadi xdomilebebia, P(A) = 0.4 da 5.0)( BP . ipoveT: a) 

)( BAP  ; b) )(AP ; g) )( BAP  ; d) )\( BAP . 
39. faravnis tbaze mowyobilia erTnairi mimzidvelobis mqone 30 TevzsaWeri 
adgili. 5 meTevzes erTmaneTisagan damoukideblad Tavazoben amoirCion Tev-
zsaWeri adgili. vipovoT albaToba imisa, rom isini amoirCeven sxvadasxva ad-
gilebs.  
40. sastumroSi 6 erTadgiliani nomeria. sastumroSi SemTxveviT midis 6 kaci da 
4 qali da TiToeuls misvlisTanave aZleven nomers, Tuki romelime nomeri Tavi-
sufalia. ipoveT albaToba imisa, rom nomrebs miiRebs: a) eqvsive kaci; b) 4 kaci 
da 2 qali; g) erTi mainc qali.  
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Tavi VI 
 

 Sedgenili xdomilebebis albaTobebi 
 

jamis albaTobis  formula: Tu BA , maSin )()()( BPAPBAP  . 

sawinaaRmdego xdomilebis albaToba: )(1)( APAP  . 

sxvaobis albaTobis formula: Tu B A , maSin )()()\( BPAPBAP  . 

sazogadod: )()()\( BAPAPBAP   

Tu  ji AA Ø, roca ji  , maSin: 
1 1

( ) ( )
n n

i ii i
P A P A

 
  . 

roca xdomilebebi Tavsebadia: )()()()( BAPBPAPBAP  .  

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )P A B C P A P B P C P A B P A C P B C P A B C               

sazogadod: 

1

1 1
1

( ) ( ) ( ) ( ) ( 1) ( )
nn n

n

i i i j i j k i
i i

i i j i j k

P A P A P A A P A A A P A

 
   

            . 

 
pirobiTi albaTobis formula 

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

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

( | ) : ( ) / ( )P A B P A B P B  , Tu 0)( BP . 
Tvisebebi:  

1)|(0  BAP ;  

BA =Ø  0)|( BAP ;  

AB    1)|( BAP ; 

Tu  ji AA Ø, roca ji  , maSin: 
1 1

[( ) | ] ( | )
n n

i ii i
P A B P A B

 
  ; 

)|(1)|( BAPBAP  ; 

)(1)( BAPBAP  ; 

)(1)( BAPBAP  ; 

]|)[()|()|(]|)[( CBAPCBPCAPCBAP  ; 

]|)[()|(]|)\[( CBAPCAPCBAP  . 
namravlis albaTobis formula 

( ) ( ) ( | ) ( ) ( | )P A B P A P B A P B P A B     . 

( ) ( ) ( | ) [ | ( )]P A B C P A P B A P C A B      . 

sazogadod:  

1 2 1 2 1 1 1( ) ( ) ( | ) ( | )n n nP A A A P A P A A P A A A       . 

SeniSvna. sazogadod 1)|()|(  BAPBAP . 

 
damokidebuli da damoukidebeli xdomilebebi 

 
A  xdomilebas ewodeba B  xdomilebisagan damoukidebeli, Tu 

)()|( APBAP   an rac igivea )()()( BPAPBAP  . Tu )()|( APBAP  , maSin gvaqvs 
damokidebuli xdomilebebi.  

Tu A  da B  xdomilebebi damoukidebelia, maSin xdomilebebi A  da B  
agreTve damoukidebelia. 

or A  da B  xdomilebas ewodeba pirobiTad damoukidebeli mocemuli C  xdo-
milebis mimarT, Tu )|()|()|( CBPCAPCBAP  . 
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xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba wyvil-wyvilad damoukide-

beli Tu: jiAPAPAAP jiji  ),()()( . 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba erToblivad damoukidebe-

li Tu   nk  , 1 2 ki i i    : )()()()(
2121 kk iiiiii APAPAPAAAP  . 

magaliTi 1. albaToba imisa, rom moswavle gadalaxavs minimaluri kompe-
tenciis zRvars maTematikaSi aris 2/3, xolo fizikaSi ki 4/9. albaToba imisa, 
rom moswavle gadalaxavs minimaluri kompetenciis zRvars erT saganSi mainc 
Seadgens 4/5-s. ras udris albaToba imisa, rom moswavle orive saganSi gada-
laxavs minimaluri kompetenciis zRvars? 

amoxsna. SemoviRoT xdomilebebi: A  – moswavle gadalaxavs minimaluri 
kompetenciis zRvars maTematikaSi, B  – moswavle gadalaxavs minimaluri kom-
petenciis zRvars fizikaSi. maSin Cven gvaqvs, rom: 3/2)( AP , 9/4)( BP  da 

5/4)(  BAP . sapovnelia – )( BAP  . xdomilebaTa jamis albaTobis formuli-
dan SegviZlia davweroT, rom 

)()()()( BAPBPAPBAP  . 
Sesabamisad, gvaqvs: 

45/145/49/43/2)(  BAP . 
magaliTi 2. ras udris albaToba imisa, rom ori kamaTlis gagorebisas 

jamSi mova 7 an 11 qula? 
amoxsna. SemoviRoT xdomilebebi: A  – ori kamaTlis gagorebisas jamSi mova 

7 qula, B  – ori kamaTlis gagorebisas jamSi mova 11 qula. cxadia, rom 
)}3,4(),4,3)(2,5(),5,2(),1,6(),6,1{(A  da )}5,6(),6,5{(B . rogorc aRniSnuli iyo, am 

SemTxvevaSi elementarul xdomilebaTa sivrce Sedgeba tolSesaZlebeli 36 
elementaruli xdomilebisagan, amitom albaTobis klasikuri ganmartebis Tanax-
mad: 6/136/6)( AP  da 18/136/2)( BP . garda amisa, gasagebia, rom A  da B  

xdomilebebi uTavsebadia da, Sesabamisad, gvaqvs:  
9/218/16/1)()()(  BPAPBAP . 

magaliTi 3 (meteorologiuri paradoqsi). erTi meteorologiuri sadgu-
ri 10-dan 9 SemTxvevaSi sworad icnobs aminds, xolo meore ki 10-dan 8 Sem-
TxvevaSi. 1 agvistosaTvis pirvelma sadgurma iwinaswarmetyvela `sveli~ amin-
di, meore sadgurma ki `mSrali~ amindi. vinaidan sxva SesaZlebloba ar arse-
bobs, am ori xdomilebis gaerTianeba warmoadgens aucilebel xdomilebas: 

 }{ mSrali"{"}sveli"" . amasTanave, es xdomilebebi urTierTgamomricxavia. 

Sesabamisad,  
.1}{})({  mSrali"{"}sveli""mSrali"{"}sveli"" PPP  

SemoviRoT xdomilebebi:  
}{ aminds icnobs sworad sadguri IA , 

}{ aminds icnobs sworad sadguri IIB . 

maSin, pirobis Tanaxmad 9.0)( AP  da 8.0)( BP . aqedan gamomdinare, 1 agvistos 

`sveli~ aminds unda velodeT albaTobiT 0.9}sveli"" {P , xolo `mSrali~ 

aminds albaTobiT 8.0}mSrali"{"P . Sesabamisad, 

1 ( ) { } { }

0.9 0.8 1.7.

P P P P      

  

"sveli"} {"mSrali" "sveli"} {"mSrali"
 

sad davuSviT Secdoma? ar SeiZleba CaiTvalos, rom }sveli""{P  )(AP  

da )(} BPP mSrali"{" , Tundac imis gamo, rom A  da B  ar aris uTavsebadi (si-

namdvileSi 0.9 aris pirobiTi albaToba imisa, rom 1 agvistos iqneba `sveli~ 
amindi, pirobaSi rom prognozs akeTebs I sadguri).  
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magaliTi 4. Tqven moismineT axal ambebSi, rom 50%-ia Sansi imisa, rom 
SabaTs iwvimebs da 50%-ia Sansi imisa, rom kviras iwvimebs. aris Tu ara swo-
ri: 100%-ia Sansi imisa, rom dasvenebis dReebis ganmavlobaSi iwvimebs. 

amoxsna. es daskvna ar aris swori. Tu SemoviRebT xdomilebebs: 
}{ iwvimebsSabaTsA  da }{ iwvimebskvirasB , xdomileba – dasvenebis dRee-

bis ganmavlobaSi iwvimebs aris BA . gvaqvs: 5.0)()(  BPAP . amitom  

)(1)()()()( BAPBAPBPAPBAP  , 
rac naklebia 1-ze, anu Sansi imisa, rom dasvenebis dReebSi iwvimebs naklebia 
100%-ze. Secdoma mdgomareobs imaSi, rom Cven SegviZlia albaTobebis pirdapi-
ri Sekreba mxolod maSin, roca xdomilebebi uTavsebadia maSin, rodesac, sa-
zogadod, albaTobebis jams unda gamovakloT TanakveTis albaToba, romelic 
am SemTxvevaSi niSnavs, rom iwvimebs rogorc SabaTs, ise kviras. 

magaliTi 5. ras udris albaToba imisa, rom ricxvebidan 100,...,1  SemTxve-
viT amorCeuli ricxvi gaiyofa an 2-ze, an 3-ze, an 5-ze. 

amoxsna. SemoviRoT xdomilebebi: { }kA k ricxvi iyofa ze , ...,2,1k . maSin sa-

Ziebelia )( 532 AAAP  . cxadia, rom: 632 AAA  , 1052 AAA  , 1553 AAA   da 

30532 AAAA  . advili misaxvedria, rom:  

5.0100/50)( 2 AP , 33.0100/33)( 3 AP ; 2.0100/20)( 5 AP ; 

16.0100/16)( 6 AP ; 1.0100/10)( 10 AP ; 06.0100/6)( 15 AP ; 

 03.0100/3)( 30 AP . 

amitom sami xdomilebisaTvis jamis albaTobis formulis mixedviT vRe-

bulobT, rom: 74.003.006.01.016.02.033.05.0)( 532  AAAP . 

magaliTi 6. yuTSi aris 10 TeTri, 10 Savi da 10 wiTeli burTi. yuTidan Sem-
TxveviT iReben 5 burTs dabrunebis gareSe. ras udris albaToba imisa, rom maTSi 
ar iqneba yvela feri? 

amoxsna. SemoviRoT xdomilebebi:  
}{ TeTri aris arW , }{ Savi aris arB da }{ wiTeli aris arR . 

maSin CvenTvis saintereso xdomileba iqneba RBW  . cxadia, rom 
 RBW . advili dasanaxia, rom:  

5

30

5

20 /)()()( CCRPBPWP  ; 5

30

5

10 /)()()( CCWRPRBPBWP  . 

Sesabamisad, sami xdomilebisaTvis jamis albaTobis formula gvaZlevs: 

32.00/3/3}{ 5

30

5

10

5

30

5

20  CCCCP feri yvela aris ar . 

magaliTi 7. albaToba imisa, rom iwvimebs SabaTs igivea rac albaToba 
imisa, rom iwvimebs kviras da aris 0.5. aseve cnobilia, rom wvimian dRes mos-
devs wviamiani dRe albaTobiT 0.7. ras udris albaToba imisa, rom dasvenebis 
dReebis ganmavlobaSi iwvimebs. 

 amoxsna. SemoviRoT xdomilebebi: }{ iwvimebsSabaTsA  da B kviras{

}iwvimebs , maSin xdomileba – dasvenebis dReebis ganmavlobaSi iwvimebs aris 

BA . gvaqvs: 5.0)()(  BPAP  da 7.0)|( ABP . Sesabamisad,  

)(1)()()()( BAPBAPBPAPBAP  , 

xolo namravlis albaTobis formula gvaZlevs, rom 
( ) ( | ) ( ) 0.7 0.5 0.35P A B P B A P A     . 

amitom gvaqvs: 65.035.01)(  BAP . 

magaliTi 8. 52 kartidan SemTxveviT iReben 4 karts dabrunebis gareSe. Tu 
maTSi aRmoCnda k  `tuzi~, maSin meore 52 kartidan iReben k  karts. ras udris 
albaToba imisa, rom orive dastidan aRebuli iqneba zustad or-ori `tuzi~? 

amoxsna. SemoviRoT xdomilebebi: {A ori "tuzi" I  }dastidan  da 

}{ dastidan II tuzi"" oriB . CvenTvis saintereso xdomileba iqneba BA , 
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romlis albaTobis pirdapiri gziT gamoTvla ar aris martivi, magram saqme 
sakmaod gamartivdeba Tu gamoviyenebT pirobiT albaTobis cnebas da visargeb-
lebT namravlis albaTobis formuliT. advili dasanaxia, rom: 

2

52

2

48

2

4)(
C

CC
AP


  da 

2

52

2

4)|(
C

C
ABP   

da, Sesabamisad, 0001.0)()|()(  APABPBAP .  
magaliTi 9. ganvixiloT ojaxebi, sadac or-ori bavSvia. rogoria alba-

Toba imisa, rom ojaxSi orive bavSvi vaJia Tu cnobilia, rom: a) ufrosi bav-
Svi – vaJia; b) erTi bavSvi mainc – vaJia? 

amoxsna. aq elementarul xdomilebaTa sivrce aseTia  
{ } vv, vq, qv, qq , 

sadac `v~ aRniSnavs vaJs, xolo `q~ – qals. CavTvaloT, rom oTxive Sedegi to-
lalbaTuria. SemoviRoT xdomilebebi: A  – iyos xdomileba, rom ufrosi bavSvi 
– vaJia, xolo B  – iyos xdomileba, rom umcrosi bavSvi – vaJia. maSin BA  – 
iqneba xdomileba, rom orive bavSvi vaJia, xolo BA  – ki iqneba xdomileba, 
rom erTi bavSvi mainc vaJia. Sesabamisad, saZiebeli albaTobebi iqneba: a) 

)|( ABAP   da b) )|( BABAP  . advili dasanaxia, rom: 

2

1

2/1

4/1

)(

)(

)(

])[(
)|( 







AP

BAP

AP

ABAP
ABAP , 

3

1

4/3

4/1

)(

)(

)(

)]()[(
)|( 











BAP

BAP

BAP

BABAP
BABAP . 

magaliTi 10. Tu A  da B  damoukidebeli xdomilebebia, maSin damoukide-

belia agreTve xdomilebebi: A  da B , A  da B , A  da B . advili misaxvedria, 

rom sakmarisia Semowmdes A  da B  xdomilebebis damoukidebloba. Sesamowme-

belia, rom )()()( BPAPBAP  .G gvaqvs: 

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

( ) ( ).

P A P A P A B B P A B A B

P A B P A B

         

   
 

amitom, A  da B  xdomilebebis damoukideblobis safuZvelze vRebulobT 
Sesamowmebel Tanafardobas: 

)()()()()()()()( BPAPBPAPAPBAPAPBAP  . 

magaliTi 11. or kamaTels agdeben orjer. ipoveT albaToba imisa rom am 
agdebebisas mosul qulaTa jamebi iqneba 7 da 11.  

amoxsna. SemoviRoT xdomilebebi: iA  – ori kamaTlis i -uri ( 2,1i ) gagore-

bisas mosul qulaTa jami 7 qula, iB  – ori kamaTlis i -uri ( 2,1i ) gagorebi-

sas mosul qulaTa jami iqneba 11 qula. cxadia, rom xdomilebaTa wyvilebi 1A  

da 2B  da 2A  da 1B  damoukidebelia, rogorc damoukidebeli agdebebis Sedege-

bi, xolo xdomilebebi 21 BA   da 21 AB   uTavsebadia. amitom saZiebeli alba-
Toba iqneba 

 )()()]()[( 21212121 ABPBAPABBAP  

54

1

6

1

18

1

18

1

6

1
)()()()( 2121  APBPBPAP . 

magaliTi 12. A  da B  damoukidebeli xdomilebebia da )|( BAP  

1)|( BAP . ipoveT )(AP . 

amoxsna. vinaidan A  da B  damoukidebelia, amitom damoukidebeli iqneba 

agreTve A  da B . Sesabamisad, SegviZlia davweroT: 

)(2)()()|()|(1 APAPAPBAPBAP  . 
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amitom 2/1)( AP . 

magaliTi 13. Tu uTavsebad A  da B  xdomilebebs gaaCniaT aranulovani 
albaTobebi, maSin isini aradamoukidebelia. marTlac, vinaidan BA , ami-
tom Tu A  da B  iqneboda damoukidebeli, maSin unda Sesruldes toloba 

0)()()()(  PBAPBPAP ,  

rac ewinaaRmdegeba pirobas, rom 0)( AP , 0)( BP . 

magaliTi 14. 36 kartisagan Semdgari dastidan SemTxveviT iReben erT 
karts. aris Tu ara damoukidebeli xdomilebebi: A  – es karti mefea, B  – es 
karti agurisaa? 

amoxsna. cxadia, rom BA  iqneba xdomileba, rom es karti aguris mefea. 
albaTobis klasikuri ganmartebidan gvaqvs:  

( ) 1/ 36P A B  , ( ) 4 / 36P A  , ( ) 9 / 36P B  . 

ramdenadac am SemTxvevaSi sruldeba toloba )()()( BPAPBAP  , amitom 
aRniSnuli xdomilebebi damoukidebelia. 

magaliTi 15. 52 kartidan SemTxveviT iReben karts. ganvixiloT xdomilebe-
bi: A = {karti `tuzia~} da B = {karti `gulisaa~}. aris Tu ara A  da B  damoukide-
beli? 

amoxsna. intuiciurad gasagebia, rom es xdomilebebi ar iZleva informa-
cias meoris Sesaxeb. `tuzis~ amoRebis albaTobaa 4/52=1/13 da Tu Tqven gaqvT 
informacia, rom amoRebuli karti `gulisaa~, maSin `tuzis~ albaToba isev 
1/13-ia. `tuzis~ proporcia mTlian dastaSi igivea rac calke ganxilul `gu-
lebSi~. A 

axla formalurad SevamowmoT, rom es xdomilebebi damoukidebelia. 
gvaqvs:  

52/4)( AP , 4/152/13)( BP , 52/1}{)(  gulisaa"" tuzi""PBAP  

da, Sesabamisad, )()()( BPAPBAP  . maSasadame, A  da B  damoukidebelia. 

magaliTi 16. Tu magaliT 15-Si kartis dastidan winaswar gadavagdebT 
`aguris~ 2-ians darCeba Tu ara A  da B  damoukidebeli? 

amoxsna. erTi SexedviT unda vifiqroT, rom pasuxi dadebiTia, vinaidan 
`aguris~ 2-ians araferi saerTo ara aqvs arc `gulebTan~ da arc `tuzebTan~. 
magram sinamdvileSi es ase ar aris. kartis gadagdebam Secvala `tuzis~ pro-
porcia dastaSi (4/51-is nacvlad gaxda 4/51), maSin roca ar Secvlila propor-
cia `gulebSi~ (is isev darCa 1/13). formalurad upirobo albaToba 51/4)( AP , 

xolo pirobiTi ki aris 13/1)|( BAP  da eseni toli ar aris.  
magaliTi 17 (de meres amocana). azartuli TamaSebis moyvaruli frangi 

Sevalie de mere sTavazobda partniorebs TamaSis Semdeg pirobebs: is gaago-
rebs or kamaTels 24-jer da mogebuli iqneba Tu erTjer mainc mova ori eq-
vsiani. misi mowinaaRmdege gaagorebs oTx kamaTels erTjer da moigebs Tu er-
Ti eqvsiani mainc mova. erTi SexedviT de mere eSmakobs, magram sinamdvileSi 
is ufro xSirad agebda, vidre igebda da gakvirvebulma mimarTa cnobil maTe-
matikoss b. paskals. gavarkvioT ra upasuxa mas paskalma. 

amoxsna. SemoviRoT xdomilebebi:  
{ 24

};

A  ori kamaTlis -jer gagorebisas erTjer 

mainc mova ori eqvsiani
 

{

}, 1,2,...24;

iA i

i





ori kamaTlis -uri gagorebisas ar mova

ori eqvsiani
 

{

};

B  oTxi kamaTlis erTjer gagorebisas mova 

erTi eqvsiani mainc
 

}{ kamaTelze ur- mova ar eqvsiani iBi  , 4,3,2,1i . 
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cxadia, rom iA  xdomilebebi erTmaneTisagan damoukidebelia da 
i

i
AA

24

1
 . 

garda amisa, 36/35)()()( 2421  APAPAP . Sesabamisad, 

24

2421

24

1
)

36

35
()()()()()( 


APAPAPAPAP i

i
. 

amitom Sevalie de meres mogebis albaToba iqneba:  

491404.0)
36

35
(1)(1)( 24  APAP . 

analogiurad gasagebia, rom iB  xdomilebebi erTmaneTisagan damoukidebe-

lia, 
i

i
BB

4

1
 , 6/5)()()()( 4321  BPBPBPBP  da  

4

4321

4

1
)

6

5
()()()()()()( 


BPBPBPBPBPBP i

i
. 

Sesabamisad, Sevalie de meres mowinaaRmdegis mogebis albaToba iqneba:  

517747.0)
6

5
(1)(1)( 4  BPBP .  

rogorc vxedavT, )()( BPAP  , rac warmoadgens de meres dakvirvebis mec-

nierul axsnas. 
magaliTi 18. gonebagafantuli moqalaqe uadgilo adgilas quCaze gadas-

vlisaTvis 12-jer iqna dajarimebuli. cnobilia, rom es yovelTvis xdeboda 
samSabaTobiT an xuTSabaTobiT. aixsneba es SemTxveviTobiT, Tu am dReebSi 
patruli aZlierebs sagzao moZraobis kontrols?  

amoxsna. SemoviRoT xdomilebebi:  
{

}

A  12 -jer daajarimes samSabaTobiT an 

xuTSabaTobiT SemTxveviT
; 

{

1,2,...12;

kA k

k





-uri dajarimeba samSabaTobiT an 

xuTSabaTobiT SemTxveviT},    
 

{12B -jer daajarimes kviris erTsa da imave

or dRes SemTxveviT}.
 

cxadia, rom 1221 AAAA  ; 7/2)( kAP , 12,...,2,1k  da 

0000003.0)7/2()()()()( 12

1221  APAPAPAP . 
meores mxriv, kviris erTsa da imave or dRes 12-jer SemTxveviT dajari-

meba iqneba gaerTianeba TanaukveTi xdomilebebis: 12-jer SemTxveviT dajarime-
ba orSabaTobiT an samSabaTobiT, 12-jer SemTxveviT dajarimeba orSabaTobiT 
an oTxSabaTobiT da a.S. 12-jer SemTxveviT dajarimeba SabaTobiT an kvirao-
biT. TiToeuli am xdomilebis albaToba tolia 0.0000003-is, xolo maTi rao-

denoba Seadgens 212

7 C -s. Sesabamisad,  

0000063.00000003.021)( BP . 

orive es albaToba Zalian mcirea anu rogorc erT, ise meore SemTxveva-
Si dajarimebis albaToba mizerulad mcirea, rac miuTiTebs imaze, rom aRniS-
nul dReebSi patruli ufro metad momTxovnia. 

magaliTi 19. sistema Sedgeba damoukideblad funqcionirebadi ori kom-
ponentisagan, romelTagan TiToeuli funqcionirebs albaTobiT p . ipoveT 

albaToba imisa, rom sistema ifunqcionirebs komponentebis: a) mimdevrobiTi 
SeerTebisas; b) paraleluri SeerTebisas. 

amoxsna. SemoviRoT xdomilebebi: 
}{ ebsfunqcionir sistemaA ,  

}{1 ebsfunqcionir komponenti IA ,  
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}{2 ebsfunqcionir komponenti IIA .  

maSin a) SemTxvevaSi 21 AAA  , xolo b) SemTxvevaSi ki – 21 AAA   da damou-
kideblobis gamo Sesabamisad gvaqvs:  

a) 2

2121 )()()()( pppAPAPAAPAP  ; 

b)  )()(1)(1)()( 212121 APAPAAPAAPAP  

 2)1(1)1)(1(1 ppp  . 

magaliTi 20 (`bednier~ bileTebze). 25 sagamocdo bileTidan 5 `bednie-
ria~, xolo danarCeni 20 – `ara bednieri~. romel students aqvs `bednieri~ bi-
leTis aRebis meti albaToba: vinc pirveli iRebs bileTs, Tu vinc meore iR-
ebs bileTs? 

amoxsna. Cven es magaliTi ukve amovxseniT albaTobis klasikuri ganmar-
tebis gamoyenebiT. amovxsnaT axla igi elementarul xdomilebaTa sivrcis ax-
leburi SemotaniTa da namravlis albaTobis formulis gamoyenebiT. winaswar 

SemoviRoT Semdegi xdomilebebi: A  iyos xdomileba, rom pirvelma studentma 

aiRo bednieri bileTi, xolo B  iyos xdomileba, rom meore studentma aiRo 
bednieri bileTi. maSin cxadia, rom urTierTgamomricxav xdomilebaTa 

simravle Sedgeba oTxi xdomilebisagan , , ,A B A B A B A B    . 

albaTobis klasikuri ganmartebis Tanaxmad 5/125/5)( AP , xolo 

( ) 20 / 25 4 / 5P A   . meore mxriv, amocanis Sinaarsidan gamomdinare, Tu cnobili-

a, rom pirvelma studentma aiRo bednieri bileTi, maSin albaToba imisa rom 
meore studenti aiRebs bednier bileTs isev SeiZleba gamoviTvaloT albaTo-
bis klasikuri ganmartebiT: am SemTxvevaSi yvela SesaZlo SedegTa raodeno-
baa 24, xolo xelSemwyob elementarul xdomilebaTa raodenoba ki mxolod 4 
(radgan erTi bednieri bileTi ukve aRebulia) da, Sesabamisad,  

6/124/4)|( ABP . 

analogiurad, 6/524/20)|( ABP , 24/524/5)|( ABP  da ( | ) 19 / 24P B A  . 
amitom ori xdomilebis namravlis albaTobis formulis Tanaxmad gvaqvs: 

30/16/15/1)|()()(  ABPAPBAP ; 6/16/55/1)(  BAP ; 

6/124/55/4)(  BAP  da 30/1924/195/4)(  BAP  
(SevniSnavT, rom Cven aq mxolod sisrulisaTvis gamovTvaleT yvela SesaZ-

lo pirobiTi da namravlis albaTobebi).  

cxadia, rom )()( BABAB  . amitom albaTobaTa Sekrebis kanonis Ta-

naxmad 

))((5/16/130/1)()()( APBAPBAPBP  . 

magaliTi 21. kartebis nakrebidan (romelSic 36 kartia) SemTxveviT iRe-
ben erT karts. ganvixiloT xdomilebebi: A  iyos xdomileba, rom amoRebuli 
karti `agurisaa~, xolo B  iyos xdomileba, rom amoRebuli karti `suraTia-
nia~ wiTeli feriT. arian Tu ara es xdomilebebi damoukidebeli? 

cxadia, rom am SemTxvevaSi  
36||  , 4/136/9)( AP , 9/236/8)( BP  da    

)()(9/24/19/136/4)( BPAPBAP  .  
e.i. es xdomilebebi araa damoukidebeli. 

magaliTi 22. davuSvaT, rom vagorebT or saTamaSo kamaTels. ganvixi-
loT xdomilebebi: A  – pirvel kamaTelze movida kenti qula, B  – meore kama-
Telze movida kenti qula, C  – orive kamaTelze mosul qulaTa jami kentia. 
gavarkvioT am xdomilebebis damoukideblobis sakiTxi. 

cxadia, rom 2/16/3)()(  BPAP , xolo 4/136/33)(  BAP . amitom A  da B  

xdomilebebi damoukideblia. garda amisa, rom 2/1)( CP  (SeamowmeT!). 
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SevniSnoT, rom A  da B  xdomilebidan erT-erTis moxdenis pirobaSi C  
xdomileba xdeba maSin da mxolod maSin, roca an pirvel, an meore kamaTelze, 
Sesabamisad, movida luwi qula anu gvaqvs Tanafardobebi: 

BACA   da BACB  . 
A  da B  xdomilebebis damoukideblobidan gamomdinare xdomilebebi A  

da B  da A  da B  agreTve damoukideblebia, amitom  

4/1)()()(  BPAPBAP  da 4/1)(  BAP .  

Sesabamisad, 4/1)()(  BAPCAP  da 4/1)()(  BAPCBP . 

es Tanafardobebi ki, 2/1)( CP  albaTobis gaTvaliswinebiT niSnavs, rom 

damoukideblebia A  da C  da B  da C  xdomilebaTa wyvilebic. magram es xdo-
milebebi ar aris erToblivad damoukidebeli (SeamowmeT!). 

 
amocanebi 

 
1. saTamaSo kamaTels agdeben orjer. gamoTvaleT ( )P A B  da ( )P A B  alba-

Tobebi A  da B  xdomilebaTa Semdegi wyvilebisaTvis: 
a) A  – mosul qulaTa jami kentia, B  – movida erTi da igive qula; 
b) A  – mosul qulaTa jami luwia, B  – movida erTi da igive qula; 
g) A  – mosul qulaTa jami 7-ze metia, B  – mosul qulaTa jami 7-ze naklebia; 
d) A  – mosul qulaTa jami 10-ze naklebia, B  – mosul qulaTa jami 5-ze me-
tia; 
e) A  – mosul qulaTa jami luwia, B  – mosul qulaTa jami 8-ze naklebia; 
v) A  – mosul qulaTa jami kentia, B  – mosul qulaTa jami 3-ze naklebia.  

2. saTamaSo kamaTels agdeben orjer. gamoTvaleT pirobiTi albaToba ( )BP A  

A  da B  xdomilebaTa Semdegi wyvilebisaTvis da miuTiTeT damoukideblebia 
Tu ara isini: 
a) A  – movida erTi da igive qula, B  – mosul qulaTa jami luwia; 
b) A  – pirveli agdebisas movida 3 qula, B  – meore agdebisas movida 3 qula; 
g) A  – mosul qulaTa sxvaobaa 1, B  – mosul qulaTa jamia 5; 
d) A  – mosul qulaTa sxvaobaa 2, B  – mosul qulaTa jamia 8; 
e) A  – mosul qulaTa jamia 7, B  – meore agdebisas movida 1 qula; 
v) A  – mosul qulaTa jami naklebia 6-ze, B  – mosul qulaTa jami naklebia 
10ze.  
3. monetas agdeben 4-jer. daamtkiceT, rom A , B  da C  xdomilebaTa Semdegi 
sameulebi erToblivad damoukidebelia da gamoTvaleT albaTobebi gadakveTe-
bis: A B , A C , B C , A B C  : 
a) A  – pirveli agdebisas movida gerbi, B  – mesame agdebisas movida gerbi, C  – 
meoTxe agdebisas movida gerbi; 
b) A  – pirveli agdebisas movida gerbi, B  – meore agdebisas movida gerbi, C  
– mesame agdebisas movida gerbi; 
g) A  – pirveli ori agdebisas movida gerbi, B  – mesame agdebisas movida ger-
bi, C  – meoTxe agdebisas movida gerbi; 
d) A  – pirveli agdebisas movida gerbi, B  – meore agdebisas movida gerbi, C  
– ukanaskneli ori agdebisas movida gerbi. 
4. saTamaSo kamaTels agdeben samjer. rogoria albaToba imisa, rom mosul qu-
laTa jami iqneba; a) 4; b) 5; g) 6; d) 7; e) 8; v) 9; z) 10? 
5. eqvsi monadire erTdroulad esvris gadamfren ixvs. sami maTganisaTvis mi-
zanSi moxvedris albaTobaa 0.4, xolo danarCeni samisaTvis – 0.6. rogoria al-
baToba imisa, rom mizanSi moaxvedrebs erTi monadire mainc?  
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6. A  da B  araTavsebadi xdomilebebia, 4.0)( AP  da 5.0)( BP . ipoveT: a) )( BAP  ; 

b) )(AP ; g) )( BAP  ; d) )\( BAP . 
7. raionul centrs gaaCnia erTmaneTisagan damoukideblad momuSave ori saxan-
Zro manqana. albaToba imisa, rom konkretuli manqana Tavisufalia saWiroebis 
SemTxvevaSi aris 0.99. a) ras udris albaToba imisa, rom saWiroebis SemTxvevaSi 
arc erTi manqana ar iqneba Tavisufali? b) ras udris albaToba imisa, rom sa-
Wiroebis SemTxvevaSi Tavisufali iqneba erTi mainc saxanZro manqana?             
g) ras udris albaToba imisa, rom saWiroebis SemTxvevaSi Tavisufali iqneba 
zustad erTi saxanZro manqana?           d) ras udris albaToba imisa, rom sa-
Wiroebis SemTxvevaSi Tavisufali iqneba ara umetes erTi saxanZro manqana? 
8. albaToba imisa, rom ivane (Sesabamisad, pavle) cocxali iqneba 20 wlis Sem-
deg aris 0.6 (Sesabamisad, 0.9). ras udris albaToba imisa, rom 20 wlis Semdeg: 
a) arc erTi iqneba cocxali? b) erTi mainc iqneba cocxali? g) mxolod erTi 
iqneba cocxali?  
9. albaToba imisa, rom daojaxebuli mamakaci (Sesabamisad, qali) uyurebs se-
rials aris 0.4 (Sesabamisad, 0.5). albaToba imisa, rom mamakaci uyurebs seri-
als pirobaSi, rom misi coli uyurebs mas tolia 0.7-is. ipoveT albaToba imi-
sa, rom: a) daojaxebuli wyvili uyurebs serials; b) coli uyurebs serials 
pirobaSi, rom misi qmari uyurebs mas; g) sul cota erTi meuRleTagani uyu-
rebs serials.  
10. damzadebulia moneta, romelzec gerbis mosvlis albaTobaa p . es moneta 

avagdoT 3-jer da ganvixiloT xdomilebebi: A ={erTxer mainc movida safasu-
ri} da B ={yovel agdebaze movida erTi da igive mxare}. p -s ra mniSvnelobi-

saTvis iqneba A  da B  xdomilebebi damoukidebeli?  
11. albaToba imisa, rom adamiani dabadebulia wlis I naxevarSi aris p . ras 

udris albaToba imisa, rom SemTxveviT SerCeuli ori adamiani dabadebulia 
wlis erTi da igive naxevarSi. p -s ra mniSvnelobisaTvis iqneba es albaToba 

minimaluri?  
12. garkveuli teqstis 1/3 nawili xmovania, xolo 2/3 nawili – Tanxmovani. Sem-
TxveviT irCeven 5 asos da gTavazoben CamoTvaloT es asoebi. ipoveT albaTo-
ba imisa, rom yvela aso iqneba gamocnobili, Tu Tqven: a) xmovansa da Tanxmo-
vans asaxelebT Tanabari albaTobebiT; b) xmovans asaxelebT albaTobiT 1/3, 
xolo Tanxmovans – albaTobiT 2/3; g) yovelTvis asaxelebT Tanxmovans.  
13. sam isars erTmaneTisagan damukideblad da SemTxveviT esvrian mizans. erTi 
isris mizanSi moxvedris albaTobaa 1/3. ipoveT albaToba imisa, rom: a) ar 
moxvdeba arc erTi; b) moxvdeba erTi mainc; g) moxvdeba kenti raodenoba;  d) 
moxvdeba zustad ori.  
14. yuTSi aris 10 TeTri, 10 Savi da 10 wiTeli burTi. yuTidan SemTxveviT iRe-
ben 5 burTs dabrunebiT. ras udris albaToba imisa, rom maTSi ar iqneba yve-
la feris burTi?  
15. gamoTvaleT qvemoT moyvanili ori sistemis saimedooba, Tu cnobilia, 
rom maTi TiToeuli komponenti funqcionirebs damoukideblad albaTobiT p : 

 
 

 
 
16. TamaSi mdgomareobs SemdegSi: Tqven debT 1 lars, agoreben wesier saTama-
So kamaTels da Tu kamaTelze movida 6 qula Tqven igebT 4 lars, winaaRmdeg 
SemTxvevaSi kargavT Tqvens 1 lars. Tu Tqven geZlevaT ufleba daasaxeloT 
kamaTlis gagorebaTa ricxvi, romlis Semdegac Tqven wyvitavT TamaSs, rogor 
unda SearCioT is ise rom maqsimaluri iyos Tqveni Sansi darCeT mogebaSi da 
ras udris amis albaToba?  
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17. ( ) 3 / 4P A  , ( | ) 1/ 5P B A  , ( | ) 4 / 7P B A  . ipoveT: a) ( )P A B ;  b) ( )P B ; g) ( | )P A B .  

18. studentma unda gaiaros testireba laboratoriaSi muSaobis dasawyebad. 
testirebis gavlis Semdeg studenti tests ukan ar abrunebs. albaToba imisa, 
rom SemTxveviT SerCeuli studenti testirebas gaivlis pirvel cdaze aris 1/3. 
ganmeorebiTi testirebis SemTxvevaSi CaWris albaToba aris wina cdaze CaWris 
albaTobis naxevari. ipoveT albaToba imisa, rom studenti: a) gaivlis testire-
bas ara umetes 3 mcdelobis Sedegad; b) gaivlis testirebas pirvel mcdeloba-
ze, Tu cnobilia, rom man testireba gaiara ara umetes 3 mcdelobiT.  
19. moyvaruli sinoptikosis Teoriis Tanaxmad Tu erT wels iyo wyaldidoba, 
maSin albaToba imisa, rom igi ganmeordeba momdevno wels aris 0.7, xolo Tu 
erT wels ar iyo wyaldidoba, maSin albaToba imisa, rom igi ar iqneba mom-
devno wels aris 0.6. gasul wels wyaldidoba ar yofila. ipoveT albaToba 
imisa, rom wyaldidoba iqneba: a) momdevno sam weliwads zedized; b) zustad 
erTjer momdevno sami wlis ganmavlobaSi.  
20. CanTaSi devs 25 diski, romelTagan nawili TeTria da danarCeni Savi. Can-
Tidan erTdroulad SemTxveviT iReben or disks. albaToba imisa, rom amoRe-
buli diskebi erTi da igive ferisaa emTxveva albaTobas imisa, rom es diskebi 
sxvadasxva ferisaa. ramdeni TeTri diskia CanTaSi?  
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Tavi VII 
 

 sruli albaTobis formula. ganmeorebiTi cdebi 
 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba xdomilebaTa sruli sis-

tema, Tu  ji AA Ø, roca ji   da 


i

n

i
A

1
 (magaliTad, A  da A ).  

Tu nAAA ,...,, 21  xdomilebaTa sruli sistemaa ( ( ) 0,iP A   1, 2,...,i n ), maSin 

adgili aqvs sruli albaTobis formulas:  

)|()()(
1

i

n

i

i ABPAPBP 


 . 

Tu nAAA ,...,, 21  xdomilebaTa sruli sistemaa, ,0)( iAP  ni ,...,2,1 , maSin 

adgili aqvs baiesis formulas: 

1

( ) ( | )
( | )

( ) ( | )

i i
i n

j jj

P A P B A
P A B

P A P B A





. 

ganvixiloT erTi da igive eqsperimentebis seria, romlebic tardeba er-
Ti da igive pirobebSi erTmaneTisagan damoukideblad. amasTanave, yovel kon-
kretul eqsperimentSi Cven ganvasxvavebT mxolod or Sedegs: garkveuli A  
xdomilebis moxdena (romelsac pirobiTad `warmatebas~ uwodeben) da misi ar 

moxdena – A  (romelsac `marcxs~ uwodeben). A  xdomilebis moxdenis albaTo-
ba nebismieri eqsperimentisaTvis mudmivia da tolia pAP )( , sadac 10  p . 

Sesabamisad, qpAPAP  :1)(1)(  ( 1 qp ). 

albaTobas imisa, rom n eqsperimentSi A  xdomileba moxda k -jer gamoi-
Tvleba e. w. bernulis formuliT:  

 
!

( )
!( )!

k k n k k n k

n n

n
P k C p q p q

k n k

  


.  

albaTobebis erTobliobas ( )nP k , roca 0,1,...,k n  ewodeba albaTobebis 

binomialuri ganawileba.  

iseT 0k  ricxvs, romlis Sesabamisi albaToba 0( )nP k  udidesia )0(nP , )1(nP

,..., )(nPn  albaTobebs Soris ualbaTesi ricxvi ewodeba. ualbaTesi ricxvi gviC-

venebs n damoukidebel cdaSi warmatebaTa ra raodenobaa yvelaze ufro mosa-
lodneli. ualbaTesi ricxvi warmoadgens Semdegi utolobis mTel amonaxsns: 

0np q k np p    . 

magaliTi 1. sityvidan `samSoblo~ SemTxveviT viRebT or asos da Semdeg 
SemTxveviT vdebT ukan am asoebs cariel adgilebze. ras udris albaToba imi-
sa, rom isev miviRebT sityvas `samSoblo~. 

amoxsna. ganvixiloT ori gansxvavebuli SemTxveva: 1) amoRebulia orive 
`o~, romel SemTxvevaSic nebismieri dabrunebisas miiReba sityva `samSoblo~ 
da 2) amoRebulia sxvadasxva aso, romel SemTxvevaSic sityva `samSoblo~ mii-
Reba Tu asoebis dabruneba moxdeba maT sawyis mdebareobaze. cxadia, rom es 
ori SemTxveva gamoricxavs erTmaneTs da amowuravs yvela SesaZleblobebs. 
Sesabamisad, sruli albaTobis formulis gamoyeneba SesaZlebelia. elementa-
rul xdomilebaTa sivrcis zustad aRweris gareSe Cven SegviZlia ganvmartoT 
xdomilebebi:  

}{ samSoblo""sityvamiiRebaA  da }{ o""asoaoriveB . 

cxadia, rom 1)|( BAP . Tu asoebi gansxvavebulia, maSin isini TavianT 

mdebareobas daubrundeba albaTobiT 1/2, anu 2/1)|( BAP . ori asos SerCeva 8-
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dan SesaZlebelia 282

8 C  sxvadasxvanairad, romelTa Soris mxolod erT (fo-

rmalurad 12

2 C ) SemTxvevaSi Segvxvdeba ori `o~. Sesabamisad, 28/1)( BP  da 

28/27)( BP  (Sedegi ar Seicvleba, Tu asoebis amoRebisa da dabrunebis rigs 

gaviTvaliswinebT: 28/1/)( 2

8

2

2  AABP ). amitom, sabolood gveqneba: 

56

29

2

1

28

27
1

28

1
)( AP . 

msjelobis es gza xSirad sakmarisia amocanis amosxsnelad da imavdro-
ulad igi Tavidan gvacilebs elementarul xdomilebaTa sivrcis zustad age-
bis proceduras.  

magaliTi 2. filtvebis kibos ganviTarebis riski sazogadod daaxloe-
biT 0.1%-ia, xolo mwevelebs Soris ki 0.4%. cnobilia, rom mosaxleobis 20% 
mwevelia. ras udris albaToba imisa, rom aramwevels ganuviTardeba filtve-
bis kibo?  

amoxsna. SemoviRoT xdomilobebi: A = {ganuviTardeba kibo} da B = {mwevelia}. 

saZiebelia pirobiTi albaToba – P )|( BAP . amocanis pirobis Tanaxmad gvaqvs, 
rom: 

001.0%100:%1.0)( AP , 2.0%100:%20)( BP , 

8.02.01)( BP , 004.0%100:%4.0)|( BAP . 
SevitanoT es monacemebi sruli albaTobis formulaSi da iqidan amov-

xsnaT saZiebeli pirobiTi albaToba. gvaqvs: )|(8.0004.02.0001.0 BAP , said-

anac 00025.0)|( BAP . 

qvemoT Cven moviyvanT martiv magaliTs kamaTlebze, romelSic erTi Se-
xedviT Tqven ar unda gqondeT upiratesoba, magram sinamdvileSi es asea. 

magaliTi 3. ganvixiloT sami saTamaSo kamaTeli A , B  da C , romelTa 
waxnagebze Sesabamisad weria:  

kamaTeli A : 1, 1, 5, 5, 5, 5 
kamaTeli B : 3, 3, 3, 4, 4, 4 
kamaTeli C : 2, 2, 2, 2, 6, 6 

TamaSi mimdinareobs Semdegnairad: Tqven da Tqveni mowinaaRmdege debT 
TiTo-TiTo lars da Tqven TavazobT mowinaaRmdeges airCios saTamaSo kamaTe-
li da gaagoros igi. Semdgom Tqven irCevT erT-erTs darCenili kamaTlebidan 
da agorebT mas. mogebulia is visac mouva ufro maRali qula. TiTqos Tqvens 
mowinaaRmdeges gaaCnia upiratesoba, vinaidan igi pirveli irCevs kamaTels. 
magram, ramdenadac TqvenTvis cnobilia misi arCevani, yovelTvis SegiZliaT 
ise SearCioT mogebis albaToba, rom is meti iyos 1/2-ze. es aixsneba Semdegi 
garemoebiT: saTamaSo kamaTlebi iseTia, rom A  kamaTelze saSualod meti qu-
la modis vidre B  kamaTelze; B  kamaTelze saSualod meti qula modis vid-
re C  kamaTelzeME da C  kamaTelze saSualod meti qula modis vidre A  kama-
Telze. marTlac, Tu aRvniSnavT agreTve saTamaSo kamaTlebze mosul qulebs 
Sesabamisad A , B  da C  asoebiT, maSin cxadia, rom 

3/26/4)5()(  APBAP , 

3/26/4)2()(  CPCBP , 

xolo mesame SemTxvevisaTvis visargebloT sruli albaTobis formuliT: 

       )5()5|()1()1|()( APAACPAPAACPACP  

                 9

5

3

2

3

1

3

1

6

4
)6(

6

2
1  CP . 

rogorc vxedavT, yvela es albaToba naxevarze metia. gasagebia ra iqneba 
meore gamgoreblis strategia: a) Tu pirveli airCevs A  kamaTels, maSin meo-
rem unda arCios C  kamaTeli; b) Tu pirveli airCevs B  kamaTels, maSin meorem 
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unda arCios A  kamaTeli; g) Tu pirveli airCevs C  kamaTels, maSin meorem un-
da arCios B  kamaTeli. marTalia, TiTqos Tqven Zalian guluxvi xarT Tqveni 
oponentis mimarT aZlevT ra mas uflebas gaakeTos pirveli arCevani, magram 
swored misi arCevanis codna gaZlevT upiratesobas.E 

xisebri diagrama warmoadgens sruli albaTobis formulis ilustrire-
bis saukeTeso saSualebas. aq yoveli gansxvavebuli SemTxveva warmoidgineba 
xis totis saxiT da grZeldeba manam sanam ar dadgeba CvenTvis saintereso da-
debiTi an uaryofiTi pasuxi. TiToeul ganStoebis albaToba gamoiTvleba mi-
si totebis Sesabamisi albaTobebis gadamravlebiT, xolo saZiebeli albaToba 
miiReba ganStoebebis albaTobebis SekrebiT. qvemoT moyvanilia a) SemTxvevis 
Sesabamisi xisebri diagrama (dendrograma): 

 
 
     
magaliTi 4. or erTnairi yuTidan erTSi moTavsebulia a  TeTri da b  

Savi burTi, xolo meoreSi ki c  TeTri da d  Savi burTi. TiToeuli yuTidan 
SemTxveviT iReben TiTo burTs da aTavseben mesame yuTSi. ipoveT albaToba 
imisa, rom amis Semdeg mesame yuTidan amoRebuli erTi burTi iqneba TeTri. 

amoxsna. SemoviRoT xdomilobebi: iA  ( 2,1i ) – i -uri yuTidan amoRebuli 

burTi TeTria; B  – mesame yuTidan amoRebuli burTi TeTria. mesame yuTSi Se-

saZlebelia aRmoCndes: ori TeTri burTi – xdomileba 21 AA  ; erTi TeTri da 

erTi Savi burTi – xdomileba )()( 2121 AAAA   an ori Savi burTi – xdomi-

leba 21 AA  . gasagebia, rom xdomilebebi 21 AA  , 21 AA  , 21 AA   da 21 AA   

qmnis xdomilebaTa srul sistemas. aRvniSnoT es xdomilebebi Sesabamisad 1H , 

2H , 3H  da 4H -iT. cxadia, rom xdomilebaTa wyvilebi 21, AA ; 21 , AA ; 21 , AA  da 

21 , AA  damoukidebelia. amitom gvaqvs:  

dc

c

ba

a
APAPAAPHP





 )()()()( 21211 ; 

dc

d

ba

a
HP





)( 2 ; 

dc

c

ba

b
HP





)( 3 ; 

dc

d

ba

b
HP





)( 2 . 

garda amisa, cxadia, rom: 1)|( 1 HBP ; 2/1)|()|( 32  HBPHBP ; 0)|( 4 HBP . Sesa-

bamisad, sruli albaTobis formulis Tanaxmad, vRebulobT: 

))((2

2
0

2

1

2

1
1)(

dcba

bcadac

dc

c

ba

b

dc

d

ba

a

dc

c

ba

a
BP






















 . 

SeniSvna. igive iqneba albaToba imisa, rom SemTxveviT SerCeuli yuTidan 
SemTxveviT amoRebuli burTi TeTria. marTlac, vinaidan am SemTxvevaSi xdomi-

lebaTa sruli sistema iqneba: SeirCa I yuTi (avRniSnoT is 1C -iT) an SeirCa II 

yuTi (avRniSnoT is 2C -iT, cxadia, rom 2/1)()( 21  CPCP ), amitom sruli alba-
Tobis formula gvaZlevs:  

))((2

2
][

2

1
)|()()|()()( 2211

dcba

bcadac

dc

c

ba

a
CBPCPCBPCPBP










 . 

 
 
 
 

 
 
 
 

 

A=5 

C=2 

A=1 

C=6 

mogeba 

mogeba 

wageba 

I 

II 

TeTri 

Savi 

TeTri 

   Savi 
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axla ganvixiloT situacia, roca cnobilia pirobiTi albaTobebi erTi 

mimarTulebiT da gamosaTvlelia `Sebrunebuli~ pirobiTi albaTobebi. Sesaba-
mis Sedges warmoadgens baiesis formula, romelic miiReba namravlis alba-
Tobisa da sruli albaTobis formulis gamoyenebiT da romelsac kerZo Sem-
TxvevaSi aqvs saxe:  

)|()()|()(

)|()(

)(

)(
)|(

BAPBPBAPBP

BAPBP

AP

ABP
ABP





 . 

magaliTi 5. sicruis deteqtori (poligrafi) 95 % SemTxvevaSi iZleva 
zust pasuxs. cnobilia, rom saSualod yoveli aTasi adamianidan erTi cru-
obs. ganvixiloT SemTxveviT SerCeuli adamiani, romelic gadis testirebas 
deteqtorze da romelsac gadawyvetili aqvs icruos. ras udris albaToba 
imisa, rom deteqtori aRmoaCens, rom is cruobs? 

amoxsna. SemoviRoT xdomilebebi: L={adamiani cruobs}, LP={deteqtorma 
daadgina rom adamiani cruobs}. amocanis pirobis Tanaxmad 001.01000/1)( LP  

da ( | ) ( | )
P P

P L L P L L   95/100 0.95  . saZiebelia pirobiTi albaToba )|( PLLP , ro-

melic baiesis formulis Tanaxmad iqneba: 

02.0
999.005.0001.095.0

001.095.0

)|()()|()(

)|()(
)|( 









LLPLPLLPLP

LLPLP
LLP

PP

P
P . 

albaTobis Teoria gansakuTrebiT xSirad gamoiyeneba samarTalwarmoeba-
Si, roca mtkicebulebebSi figurirebs adamianis `dnm~. ganvixiloT e. w. kunZu-
lis amocana. 

magaliTi 6. (kunZulis amocana). kunZulze mokles adamiani da mkvleli 
unda iyos kunZulis darCenili n  mcxovrebidan erT-erTi. danaSaulis adgi-
lis Seswavlisas gakeTebulma `dnm~-s analizma aCvena, rom mkvlels gaaCnia 
gansakuTrebuli genotipi, romelic cnobilia da mTel mosaxleobaSi gvxvdeba 
p  proporciiT. vigulisxmoT, rom kunZulis mcxovrebTa genotipebi damouki-
debelia. gamomZiebelma daiwyo kunZulis mcxovrebTa genotipebis Semowmeba. 
pirveli vinc Seamowmes iyo batoni zezva da mas aRmoaCnda mkvlelis genoti-
pi. ras udris albaToba imisa, rom batoni zezva damnaSavea? 

amoxsna. SemoviRoT xdomilobebi: C={batoni zezva damnaSavea} da 
D={batoni zezvas genotipi aRmoCenilia mkvlelobis adgilze}. saZiebelia pi-
robiTi albaToba )|( DCP , romlis gamosaTvlelad unda visargebloT baiesis 

formuliT, sadac dagvWirdeba rogorc )(CP -s, ise `pirdapiri~ pirobiTi al-

baTobebis codna. )(CP  aris albaToba imisa, rom batoni zezva damnaSavea ma-
nam sanam genotipebis Semowmeba dawyebula da, Tu Cven davuSvebT, rom aranai-
ri mizezi ar arsebobs imisa, rom romelime personaSi meti eWvi SevitanoT 
vidre sxva romelimeSi, maSin bunebrivia CavTvaloT, rom nCP /1)(  . Tu batoni 
zezva damnaSavea, maSin misi genotipi aucileblad aRmoCndeba danaSaulis ad-
gilze da, Sesabamisad, 1)|( CDP . Tuki batoni zezva udanaSauloa, maSin misi 
genotipi isev SeiZleba aRmoCndes danaSaulis adgilze im albaTobiT ra pro-
porciiTac gvxvdeba aRniSnuli genotipi sazogadod adamianTa populaciaSi, 

anu pCDP )|( . amitom: 

pnnpn

n
DCP

)1(1

1

)/11()/1(1

)/1(1
)|(







 . 

magaliTi 7. maRaziaSi Semosuli televizorebis Sesabamisad 2, 5 da 3 na-
wili damzadebulia I, II da III firmis mier. sagarantio drois ganmavlobaSi I, 
II da III firmis mier Semotanili televizori moiTxovs remonts Sesabamisad 
15%, 8% da 6% SemTxvevebSi. vipovoT albaToba imisa, rom maRaziis mier gayi-
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duli televizori sagarantio drois ganmavlobaSi moiTxovs remonts (xdomi-
leba B ). 

amoxsna. SemoviRoT xdomilebaTa sruli sistema: iA  – gayiduli televi-

zori damzadebulia i -uri firmis mier )3,2,1( i . pirobis Tanaxmad maRaziaSi 

arsebuli televizorebidan I, II da III firmis mier damzadebulia Sesabamisad 
x2 , x5  da x3  televizori. Sesabamisad, albaTobis klasikuri ganmartebis Ta-

naxmad: 

5/110/2)( 1  xxAP , 2/110/5)( 2  xxAP , 10/310/3)( 3  xxAP . 

garda amisa, amocanis pirobis Tanaxmad gvaqvs: 

15.0100/15)|( 1 ABP , 08.0100/8)|( 2 ABP , 06.0100/6)|( 3 ABP . 

sabolood, sruli albaTobis formulis Tanaxmad, vRebulobT: 

088.006.0
10

3
08.0

2

1
15.0

5

1
)|()()(

3

1


i

ii ABPAPBP . 

magaliTi 8. pacientis naxvis Semdeg eqims miaCnia, rom Tanabrad SesaZle-
belia ori avadmyofobidan erT-erTi: X  an Y . diagnozis dasazusteblad paci-
ents agzavnian analizze, romlis Sedegi X  avadmyofobis dros dadebiT reaq-
cias iZleva 30% SemTxvevaSi, xolo Y  avadmyofobis dros ki 20% SemTxvevaSi. 
analizma mogvca dadebiTi reaqcia (xdomileba B ). romeli avadmyofobaa ufro 
albaTuri? 

amoxsna. xdomilebaTa srul sistemas qmnis xdomilebebi: 1A = {pacients 

aqvs X  avadmyofoba}, 2A ={pacients aqvs Y  avadmyofoba}. amasTanave, 

5.0)()( 21  APAP . garda amisa, 3.0100/30)|( 1 ABP  da 2.0100/20)|( 2 ABP  ami-
tom baiesis formula gvaZlevs: 

6.0
25.0

15.0

)|()()|()(

)|()(
)|(

2211

11
1 




ABPAPABPAP

ABPAP
BAP , 

4.0
25.0

1.0

)|()()|()(

)|()(
)|(

2211

22
2 




ABPAPABPAP

ABPAP
BAP . 

vinaidan )|()|( 21 BAPBAP  , amitom X  avadmyofoba ufro albaTuria. 
magaliTi 9. klubis wevrebma unda airCion klubis prezidenti. albaToba 

imisa, rom arCeuli iqneba beqa, nika an luka Sesabamisad aris 0.3, 0.5 da 0.2. Tu 
airCeven beqas, nikas an lukas, maSin albaToba imisa, rom gaizrdeba klubis 
sawevro gadasaxadi Sesabamisad aris 0.8, 0.1 da 0.4. vipovoT albaToba imisa, 
rom klubis prezidentad arCeul iqna luka, Tu cnobilia, rom sawevro gada-
saxadi gaizarda. 

amoxsna. ganvixiloT xdomilebebi: 321 ,, AAA  – klubis prezidentad arCe-

ul iqna beqa, nika, luka; B  – sawevro gadasaxadi gaizarda. cxadia, rom B

321 ,, AAA  xdomilebebi qmnis xdomilebaTa srul sistemas da baiesis formulis 

Tanaxmad saZiebeli albaToba gamoiTvleba formuliT  

)|()()|()()|()(

)|()(
)|(

332211

33

3
ABPAPABPAPABPAP

ABPAP
BAP


 . 

amocanis pirobidan gamomdinare gvaqvs: 

2.0)(,5.0)(,3.0)( 321  APAPAP ; 

8.0)|( 1 ABP , 1.0)|( 2 ABP , 4.0)|( 3 ABP . 

amitom 

37

8

08.005.024.0

08.0

4.02.01.05.08.03.0

4.02.0
)|( 3 







BAP . 
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magaliTi 10. moqalaqem ipova sxvisi sakredito baraTi, romlis kodi 
oTxcifriania. ipoveT albaToba imisa, rom moqalaqes eyofa ori mcdeloba 
kodis gamosacnobad (met SesaZleblobas bankomati ar iZleva). 

amoxsna. SemoviRoT xdomilebebi: iA  ( 2,1i ) – moqalaqem pirvelad kodi 

gamoicno i -uri mcdelobisas. maSin saZiebeli xdomileba iqneba 

)( 211 AAAA  . vinaidan 1A  da 1A  xdomilebebi araTavsebadia, miTumetes ara-

Tavsebadi iqneba xdomilebebi 1A  da 21 AA  . amitom xdomilebaTa jamisa da 
namravlis albaTobebis formulebis Tanaxmad gvaqvs:  

)|()()()()()( 1211211 AAPAPAPAAPAPAP  , 
sadac  

4

1 10/1)( AP , 4

11 10/11)(1)(  APAP , )110/(1)|( 4

12 AAP . 
amitom saZiebeli albaToba iqneba 

4444 10/2)]110/(1[)10/11(10/1)( AP . 

magaliTi 11. ras udris albaToba imisa, rom wesieri monetis 10-jer ag-
debisas 2-jer mova gerbi? 

amoxsna. visargebloT bernulis formuliT. am SemTxvevaSi: 10n , 2k  
da 2/1 qp . Sesabamisad, 

044.0
1024

45
)

2

1
()

2

1
()2( 21022

1010  CP . 

magaliTi 12. erTi gasroliT mizanSi moxvedris albaTobaa 1/8. ras ud-
ris albaToba imisa, rom 12 gasrolidan arc erTi moxvdeba mizans? 

amoxsna. am SemTxvevaSi gvaqvs: 12n , 0k , 8/1p  da 8/7q . amitom ber-

nulis formulis Tanaxmad: 

25.0)
8

7
()

8

7
()

8

1
()0( 121200

1212  CP . 

magaliTi 13. yuTSi 3 TeTri da 5 Savi burTia. yuTidan SemTxveviT iRe-
ben 4 burTs dabrunebiT. ipoveT albaToba imisa, rom amoRebuli burTebidan 
TeTri burTebis raodenoba meti iqneba Savi burTebis raodenobaze?  

amoxsna. Tu warmatebad CavTvliT TeTri burTis amoRebas, maSin pirobis 
Tanaxmad erT cdaSi warmatebis albaToba iqneba 8/3p . saZiebeli xdomile-
bis xelSemwyob uTavsebad SemTxvevebs warmoadgens oTx cdaSi 3 an 4 TeTri 
burTis amoReba, romelTa albaTobebi, bernulis formulis Tanaxmad, Sesaba-
misad tolia: 

1024/135)8/31()8/3()3( 3433

44  CP  da 4096/81)8/5()8/3()4( 044
44  CP . 

Sesabamisad, saZiebeli albaToba, albaTobaTa Sekrebis kanonis Tanax-
mad, iqneba: 

4096/6214096/811024/135  . 
magaliTi 14. saSualod bankis mier gacemuli kreditebis 5% ar brunde-

ba. vipovoT albaToba imisa, rom bankis mier gacemul 100 kreditidan dabrune-
bis problema Seiqmneba aranakleb or SemTxvevaSi. igulisxmeba, rom kreditebi 
gaicema da brundeba erTmaneTisagan damoukideblad.  

amoxsna. kreditis ar dabrunebas davarqvaT `warmateba~ da visargebloT 
bernulis sqemiT, sadac `warmatebis~ albaToba 05.0p . erTi da igive cda, 

romelic mdgomareobs kreditis gacemaSi, meordeba 100n -jer. mosaZebnia al-
baToba xdomilebis – A ={krediti ar dabrundeba 2 SemTxvevaSi mainc}. gadavi-

deT sawinaaRmdego xdomilebaze – A ={krediti ar dabrundeba orze nakleb 
SemTxvevaSi}. es ukanaskneli SeiZleba warmovadginoT Semdegi ori xdomilebis 
gaerTianebis saxiT: B ={krediti ar dabrundeba 0 SemTxvevaSi} da C ={krediti 
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ar dabrundeba 1 SemTxvevaSi}. Sesabamisad, bernulis formulis Tanaxmad gveq-
neba: 

 9911

100

10000

100 )95.0()05.0()95.0()05.0()()()( CCCPBPBP  

                           
99100 )95.0(5)95.0(  . 

amitom saZiebeli albaToba iqneba: 

96.0)95.0(5)95.0(1)(1)( 99100  BPBP . 
 

amocanebi 
 
1. ganviTarebul qveynebSi sazogadod axalSobilis gadarCenis Sansi Seadgens 
99.3%-s. axalSobilTa 15% ibadeba sakeisro kveTis gamoyenebiT da maTi gadar-
Cenis Sansia 98.7%. ras udris axalSobilis gadarCenis Sansi, Tu cnobilia, 
rom is ar dabadebula sakeisro kveTis gamoyenebiT.  
2. naxmari avtomobilebis daaxloebiT 5% adre dazianebuli iyo wyaldidobis 
gamo da specialistebis SefasebiT aseTi avtomobilebis 80%-s momavalSi eqne-
ba Zravis seriozuli problemebi, xolo Tu naxmari avtomobilebi adre ar 
iyo dazianebuli wyaldidobis gamo, maSin am avtomobilebis mxolod 10%-s 
SeiZleba Seeqmnas analogiuri problemebi. Tu Tqvens avtomobils Seeqmna Zra-
vis problemebi, maSin ras udris albaToba imisa, rom Tqven SeiZineT avtomo-
bili, romelic dazianebuli iyo wyaldidobis gamo.  
3. yuTSi devs ori Cveulebrivi moneta mxareebze gerbisa da nominalis gamosa-
xulebebiT da erTi moneta orive mxareze gerbis gamosaxulebiT. a) ras udris 
albaToba imisa, rom SemTxveviT amoRebuli moneta orgerbiania; b) SemTxveviT 
amoiRes erTi moneta da dauxedavad agdebis Semdeg masze movida gerbi. ras 
udris albaToba imisa, rom is orgerbiania.  
4. 52 kartidan dabrunebis gareSe SemTxveviT iReben or karts da deben sxva 
52 kartSi. ase miRebul 54 karts ureven erTmaneTSi da misgan iReben erT 
karts. Tu amoRebuli karti `tuzia~, ras udris albaToba imisa, rom pirveli 
dastidan meoreSi `tuzi~ ar gadautaniaT.  
5. erT urnaSi moTavsebulia 1-dan 10-mde gadanomrili 10 burTi, xolo meore-
Si ki – 1-dan 100-mde gadanomrili 100 burTi. SemTxveviT SearCies yuTi da iqi-
dan SemTxveviT amoRebuli burTis nomeria 5. a) ras udris albaToba imisa, 
rom es burTi amoRebulia pirveli yuTidan; b) ra iqneba a) punqtis albaToba, 
Tu burTi SemTxveviT iqneba amoRebuli yvela 110 burTidan.  
6. garkveuli daavadeba gvxvdeba adamianTa populaciis 0.1%-Si. diagnostikis 
meTodi koreqtul pasuxs iZleva albaTobiT 0.99. pacientma gaiara Semowmeba 
da gamokvlevam aCvena dadebiTi Sedegi. ras udris albaToba imisa, rom paci-
enti daavadebulia?  
7. I brigada awarmoebs detalebis 30%-s, romelTa Soris 1% wundebulia. II 
brigada awarmoebs imave detalebis 20%-s, romelTa Soris 3% wundebulia. III 
brigada awarmoebs detalebis 50%-s, romelTa Soris 2% wundebulia. erT 
sawyobSi mogrovili am detalebidan SemTxveviT aiRes erTi detali da is aR-
moCnda wundebuli. rogoria albaToba imisa, rom es detali daamzada: a) I 
brigadam; b) II brigadam; g) III brigadam?  
8. avadmyofis gamokvlevis Sedegad gakeTda daskvna, rom mas aqvs erT-erTi ori 

daavadebidan – an 1A  (hipoTeza 1A ), an 2A  (hipoTeza 2A ). 1( ) 0.4P A   da 2( ) 0.4P A  . 

eqimma gadawyvita diagnozis dazusteba da daniSna analizis Catareba, romlis 

Sedegs warmoadgens dadebiTi an uaryofiTi reaqcia. Tu pacients aqvs 1A  avad-

myofoba, analizma unda mogvces dadebiTi reaqcia albaTobiT 0.9 da uaryofiTi 

reaqcia – albaTobiT 0.1. Tu ki pacients aqvs 2A  avadmyofoba, maSin dadebiTi da 

uaryofiTi reaqciebi tolalbaTuria. analizi Catarda da man mogvca uaryofiTi 
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reaqcia. rogoria albaToba imisa, rom es Sedegi ganpirobebulia: a) 1A  avadmyo-

fobiT; b) 2A  avadmyofobiT?  

9. erT CanTaSi devs 4 TeTri da 3 Savi burTi, meore CanTaSi ki 3 TeTri da 5 
Savi burTi. pirveli CanTidan SemTxveviT iReben erT burTs da deben meoreSi. 
a) ipoveT albaToba imisa, rom amis Semdeg meore CanTidan amoRebuli burTi 
iqneba Savi. b) ipoveT albaToba imisa, rom pirveli CanTidan meoreSi gadata-
nili burTi iyo TeTri, Tu cnobilia, rom gadatanis Semdeg meore CanTidan 
amoRebuli burTi TeTria.  
10. yuTidan, romelSic devs 5 Savi da 3 wiTeli burTi mimdevrobiT iReben 3 
burTs dabrunebiT (afiqsireben amoRebuli burTis fers, abruneben yuTSi da 
Semdeg iReben momdevno burTs). ipoveT albaToba imisa, rom: a) samive burTi 
TeTria; b) samive burTi erTi da igive ferisaa; g) erTi TeTria da 2 Savi; d) 
orive feri iqneba warmodgenili.  
11. rogoria albaToba imisa, rom saTamaSo kamaTlis oTxjer gagorebisas er-
Tiani mova: a) zustad orjer? b) ara umetes orjer? g) aranakleb erTjer? 
12. rogoria albaToba imisa, rom saTamaSo kamaTlis oTxjer gagorebisas or-
jer mova waxnagi 3-is ara jeradi quliT?  
13. albaToba imisa, rom mocemul sawarmoSi eleqtroenergiis dRiuri danaxar-
ji ar gadaaWarbebs dadgenil normas, tolia 0.8-is. rogoria albaToba imisa, 
rom kviris ganmavlobaSi eleqtroenergiis danaxarji ar gava normidan oTxi 
dRis ganmavlobaSi?  
14. albaToba imisa, rom naTura ar gadaiwveba 1000 saaTis muSaobis Sedegad, 
tolia 0.95-is. risi tolia 500 naTuraSi im naTurebis ualbaTesi ricxvi, rom-
lebic ar gadaiwva 1000 saaTis muSaobis Sedegad?  
15. wundebuli produqciis gamoSvebis alabaTobaa 0.04p  . ramdenjer unda Se-

vamciroT wundebuli produqciis procenti imisaTvis, rom 20-jer gaizardos 
albaToba imisa, rom 1000 erTeul produqciaSi ar aRmoCndes arc erTi wunde-
buli?  
16. moneta isea damzadebuli, rom gerbis mosvlis albaToba orjer metia sa-
fasuris mosvlis albaTobaze. ras udris albaToba imisa, rom monetis 3-jer 
agdebisas safasuri mova 2-jer?  
17. wyalqveSa navi esvris kreisers 4-jer TiToTiTo torpedos. TiToeuli gas-
rolisas torpedos moxvedris albaTobaa 3/4. yovel torpedos erTnairi alba-
TobiT SeuZlia gaxvritos kreiseris 10 ganyofilebidan romelime ganyofileba, 
romelic dazianebis Sedegad wyliT ivseba. kreiseri iZireba, Tu wyliT aivso 
ori ganyofileba mainc. gamovTvaloT kreiseris CaZirvis albaToba.  
18. televizori Sedgeba 10 elementisagan. TiToeuli elementi wlis ganmavlo-
baSi muSaobs albaTobiT p . ras udris albaToba imisa, rom wlis ganmavlo-

baSi mwyobridan gamova: a) erTi elementi mainc; b) zustad erTi elementi; g) 
ori elementi.  
19. albaToba imisa, rom momavali wlis ivnisis pirveli dRe iqneba mSrali 
aris 0.4. Tu ivnisis romelime konkretuli dRe mSralia, maSin albaToba imisa, 
rom momdevno dRe iqneba mSrali aris 0.6. sxva SemTxvevaSi albaToba imisa, rom 
momdevno dRe iqneba mSrali aris 0.3. ipoveT albaToba imisa, rom: a) ivnisis 
pirveli ori dRe iqneba mSrali; b) ivnisis meore dRe iqneba mSrali g) ivnisis 
pirveli sami dRidan, sul cota, erTi iqneba mSrali.  
20. ( ) 0.3P A  . B  xdomileba damoukidebelia A  xdomilebisagan. ( ) 0.4P B  . C  

aris xdomileba rom arc A  moxda da arc B . ipoveT: a) ( \ )P A B ; b) ( )P A B ; g) 

)|( ACP .  

21. albaToba imisa, rom konkretuli dRe mSralia aris 3/10. albaToba imisa, 
rom `dinamo~ moigebs mSral dRes aris 3/8, xolo – svel dRes 3/11. a) `dina-
mom~ Semdegi matCi orSabaTs unda Caataros. ras udris albaToba imisa, rom 
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`dinamo~ moigebs; b) gasul oTxSabaTs `dinamom~ matCi moigo. ras udris alba-
Toba imisa, rom oTxSabaTs mSrali amindi iyo; g) gasul SabaTs `dinamom~ mat-
Ci waago. ras udris albaToba imisa, rom SabaTs sveli amindi iyo. 

22. kazinoSi dgas sami saTamaSo magida A  da 'A  tipis, romlebic sruliad er-

Tnairad gamoiyureba. amasTanave, 'A  tipis magida ori calia. A  tipis magidaze 

mogebis albaToba aris 1/3, xolo 'A  tipis magidaze – 1/4. a) ipoveT SemTxveviT 
arCeul magidaze mogebis albaToba; b) Tqven SemTxveviT airCieT magida da moi-
geT. ras udris albaToba imisa, rom Tqven airCieT A  magida; g) Tqven SemTxve-
viT airCieT magida da waageT. ras udris albaToba imisa, rom Tqven airCieT 

'A  magida. 
23. erT yuTSi aris 3 TeTri da 2 lurji burTi, meoreSi ki 4 TeTri da 4 
lurji burTi. I yuTidan SemTxveviT gadaitanes 2 burTi meoreSi. ipoveT al-
baToba imisa, rom amis Semdeg II yuTidan amoRebuli burTi iqneba TeTri.  
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Tavi VIII 
 

 diskretuli SemTxveviTi sidide da misi ricxviTi maxasiaTeblebi 
 

 albaTobis TeoriaSi SemTxveviTi xdomilebis cnebasTan erTad gamoiye-
neba garkveuli azriT ufro moxerxebuli SemTxveviTi sididis cneba. cvlad 
sidides, romlis mniSvnelobebi damokidebulia SemTxveviTi eqsperimentis an 
movlenis SesaZlo Sedegebze, SemTxveviT sidides uwodeben. SemTxveviTi sidi-
dis magaliTebia: saTamaSo kamaTlis gagorebisas mosul qulaTa ricxvi; mone-
tis ganmeorebiTi agdebisas monetis romelime mxaris gamoCenaTa ricxvi; gas-
rolaTa raodenoba mizanSi pirvelad moxvedramde; manZili samiznis centri-
dan dazianebis wertilamde; sxvadasxva dros garkveul produqciaze moTxov-
naTa raodenoba; siTxeSi CaZiruli mtvris mcire nawilakis (romelsac vakvir-
debiT mikroskopSi) mdebareoba da a. S.  
 ganmarteba 1. SemTxveviTi eqsperimentis elementarul xdomilebaTa sivr-
ceze gansazRrul ricxviT funqcias SemTxveviTi sidide ewodeba. SemTxveviT 
sidides ewodeba diskretuli tipis Tu is Rebulobs calkeul, izolirebul 
SesaZlo mniSvnelobebs. SemTxveviT sidides ewodeba uwyveti tipis Tu misi 
SesaZlo mniSvnelobebis simravle mTlianad avsebs raime sasrul an usasru-
lo ricxviT Sualeds.  

 
 diskretuli tipis SemTxveviTi sidide Rebulobs sasrul an Tvlad rao-
denoba gansxvavebul mniSvnelobebs, xolo uwyveti tipis SemTxveviTi sididis 
mniSvnelobaTa raodenoba kontiniumis simZlavrisaa. 
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SemTxveviT sidideebs aRniSnaven didi laTinuri asoebiT: ,...,, ZYX  (an 

patara berZnuli asoebiT ,...,,  ), xolo SemTxveviTi sididis SesaZlo mniSv-

nelobebs aRniSnaven patara laTinuri asoebiT: ,...,, kji zyx .  

 
 magaliTi 1. SemTxveviTi sidide iyos monetis samjer agdebisas mosul 
gerbTa ricxvi. am SemTxvevaSi elementarul xdomilebaTa sivrce rva elemen-
tiani simravlea:  

}{ sssssg,sgs,gss,sgg,gsg,ggs,ggg,  

da, Sesabamisad, saZiebeli SemTxveviTi sidide iqneba  -ze gansazRruli Sem-
degi ricxviTi funqcia: 

3ggg) (X ; 2X(sgg)X(gsg)X(ggs)  ; 

1X(ssg)X(sgs)X(gss)   da 0X(sss)  . 
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 cxadia es SemTxveviTi sidide diskretuli tipisaa, is Rebulobs izoli-
rebul mniSvnelobebs, magaliTad, 1-sa da 2-s Soris is ar Rebulobs arcerT 
mniSvnelobas. 
 magaliTi 2. SemTxveviTi sidide iyos ori saTamaSo kamaTlis gagorebi-
sas mosul qulaTa jami. am SemTxvevaSi elementarul xdomilebaTa sivrce 
Sedgeba 36 elementaruli xdomilebisagan:  

}6,...,2,1,:),{(  jiji , 

xolo SemTxveviTi sidide calkeul elementarul xdomilebas ),( ji  (sadac i  -- 
pirvel kamaTelze mosuli qulaa, xolo j  -- meore kamaTelze mosuli qula) 

Seusabamebs: jijiX ),(  (pirvel da meore kamaTelze mosuli qulebis jami). 

magaliTad, 4)1,3()2,2()3,1(  XXX . aRniSnuli SemTxveviTi sididis SesaZlo 
mniSvnelobebia: 2, 3, . . . , 12. is aseve dikretuli tipisaa. 
 zemoT CamoTvlili magaliTebidan uwyveti tipis SemTxveviTi sididea 
manZili samiznis centridan dazianebis wertilamde da mtvris nawilakis mde-
bareoba siTxeSi. TiToeuli maTgan nebismier or miRebul mniSvnelobas Soris 
ar gamotovebs arcerT mniSvnelobas. 
 SemTxveviTi sidide mocemulia Tu Cven viciT eqsperimentis ama Tu im Se-
degs ra ricxvi Seesabameba. magram, imisaTvis rom albaTurad davaxasiaToT 
SemTxveviTi sidide, Cven kidev unda vicodeT Tu ramdenad xSirad anu ra al-
baTobebiT Rebulobs es SemTxveviTi sidide Tavis ama Tu im mniSvnelobas. 
Sesabamisobas, SemTxveviTi sididis SesaZlo mniSvnelobebsa da maT Sesabamis 
albaTobebs Soris, diskretuli tipis SemTxveviTi sididis ganawilebis kano-
ni ewodeba. SemTxveviTi sididis ganawilebis kanoni SeiZleba mocemuli iyos 
cxrilis, formulis an grafikis saxiT.  
 cxrils, romelSic CamoTvlilia SemTxveviTi sididis SesaZlo mniSvne-
lobebi da maTi Sesabamisi albaTobebi, diskretuli tipis SemTxveviTi sidi-
dis ganawilebis mwkrivi ewodeba:   

xi x1 x2 
 xn 

 

pi p1 p2 
 pn  

 SevniSnoT, rom xdomileba, rom SemTxveviTi sidide miiRebs erT-erT mni-
Svnelobas Tavisi SesaZlo mniSvnelobebidan, warmoadgens aucilebel xdomi-

lebas da amitom: 1
i

ip  (Cven ar vuTiTebT SesakrebTa raodenobas, is SeiZle-

ba iyos rogorc sasruli, ise usasrulo). 
magaliTi 3. ori msroleli TiTojer esvris samiznes. maT mier samiznis 

dazianebis (mizanSi moxvedris) albaTobebia Sesabmisad 0.6 da 0.7. SemTxveviTi 
sidide X  iyos dazianebul samizneTa raodenoba. SevadginoT misi ganawile-
bis mwkrivi.  

amoxsna. cxadia, rom X  SemTxveviTma sididem SeiZleba miiRos Semdegi 
mniSvnelobebi: 0 (verc erTma msrolelma ver daaziana samizne), 1 (mxolod 
erTma msrolelma daaziana samizne) da 2 (orive msrolelma daaziana samizne). 
vipovoT Sesabamisi albaTobebi.  

bunebrivia SegvZlia vigulisxmoT rom pirveli da meore msrolelis 
srolis Sedegebi erTmaneTisagan damoukidebelia. SemoviRoT xdomilebebi: A -- 
pirvelma msrolelma daaziana samizne da B  -- meore msrolelma daaziana 

samizne. mocemulia, rom 6.0)( AP  da 7.0)( BP . Sesabamisad, 4.0)( AP  da 

3.0)( BP . garda amisa, A  da B  damoukidebeli xdomilebebia. damoukidebeli 

xdomilebebia agreTve: A  da B , A  da B , A  da B .  
advili dasanaxia, rom xdomileba – verc erTma msrolelma ver daaziana 

samizne iqneba BA , xdomileba -- mxolod erTma msrolelma daaziana samizne 

iqneba )()( BABA   da xdomileba -- orive msrolelma daaziana samizne iqn-

 
 
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eba BA . gasagebia, rom )( BA  da )( BA  uTavsebadi xdomilebebia 

 )()( BABA  Ø. 
amitom, damoukidebel xdomilebaTa namravlis albaTobisa da uTavsebad 

xdomilebaTa jamis albaTobis formulebis Tanaxmad gveqneba: 

12.3.04.0)()()()0(  BPAPBAPXP ; 

 )()()}(){()1( BAPBAPBABAPXP  

46.07.04.03.06.0)()()()(  BPAPBPAP ; 

42.07.06.0)()()()2(  BPAPBAPXP  

Sesabamisad, X  SemTxveviTi sididis ganawilebis mwkrivi iqneba: 
xi 0 1 2 

pi 0.12 0.46 0.42 

 
grafikulad diskretuli SemTxveviTi sididis ganawilebis kanoni SeiZ-

leba warmovadginoT ganawilebis mravalkuTxedis saxiT, romelic warmoad-
gens texils sibrtyeze, romelic miiReba sakoordinato sibrtyeze im werti-

lebis SeerTebiT, romelTa koordinatebia ( ii px , ). 

 
                                                                                 x1    x2   x3    x4    x5 

Tu mocemulia diskretuli tipis SemTxveviTi sidide X da raime ricxvi-
Ti g  funqcia, maSin )(Xg  isev iqneba diskretuli tipis SemTxveviTi sidide, 

romlis ganawilebis mwkrivis pirvel striqonSi iqneba )( ixg  ricxvebi ( )(Xg  

SemTxveviTi sididis SesaZlo mniSvnelobebi), xolo meore striqonSi igive ip  

albaTobebi, rac gvqonda X SemTxveviTi sididis ganawilebis mwkrivSi, vinai-
dan: 

iii pxXPxgXgP  }{)}()({ , 

anu gveqneba ganawilebis mwkrivi: 
g (xi) g(x1) g(x2) 

 g(xn)  

pi p1 p2 
 pn  

SevniSnoT, rom SesaZlebelia X -is romelime ori gansxvavebuli ji xx   

mniSvnelobisaTvis )()( ji xgxg  , maSin )(Xg -is ganawilebis mwkrivSi mxolod 

erT adgilas davwerT )( ixg -s da qveS mivuwerT Sesabamisi albaTobis rolSi 

( ji pp  ) sidides. magaliTad, Tu X  SemTxveviTi sididis ganawilebis mwkrivia: 

xi -3 -1 0 1 2 
pi 0.15 0.12 0.2 0.18 0.35 

maSin 2X -is (am SemTxvevaSi 2)( xxg  ) ganawilebis mwkrivi iqneba: 

xi
2 

0 1 4 9 

pi 0.2    0.3  0.35 0.15 

aq 

3.018.012.0}1{}1{)}1()1{(}1{ 2  XPXPXXPXP . 

 
 
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bernulis ganawileba. davuSvaT, rom vatarebT orSedegian cdas (eqsperi-
ments). cdis erTerT Sedegs pirobiTad vuwodoT “warmateba”, xolo meores _ 
“marcxi”. cdaSi “warmatebis” moxdenis albaToba iyos p , maSin “marcxis” al-

baToba iqneba qp  :1 . SemTxveviTi sididis mniSvneloba iyos 1 Tu moxda 
“warmateba” da iyos 0 Tu moxda “marcxi”. aseT SemTxveviT sidides bernulis 
SemTxveviT sidides uwodeben, xolo Sesabamis ganawilebas ki bernulis gana-
wilebas:   

xi 1 0 

 pi p 1-p 

 

 
 binomialuri ganawileba. davuSvaT, rom damoukideblad da erTidaigive 
piobebSi n -jer vatarebT orSedegian cdebs (eqsperimentebs). calkeuli cdis 
erTerT Sedegs pirobiTad vuwodoT “warmateba”, xolo meores _ “marcxi”. 
calkeul cdaSi “warmatebis” moxdenis albaToba iyos p , maSin “marcxis” al-

baToba iqneba qp  :1 . SemTxveviTi sididis mniSvneloba iyos n  damoukidebel 
cdaSi “warmatebaTa” ricxvi. aseT SemTxveviT sidides binomialuri SemTxve-
viTi sidide ewodeba. man SeiZleba miiRos mniSvnelobebi n,...,1,0 , albaTobebiT: 

knkk
n ppCkXP  )1(}{ , nk ,...,1,0 . 

ricxvTa am mimdevrobas binomialuri ganawileba ewodeba. 
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magaliTi 4. vipovoT wesieri monetis oTxjer agdebisas mosul gerbTa ra-

odenobis ganawilebis kanoni. 

amoxsna. elementarul xdomilebaTa sivrce Sedgeba 1624   tolSesaZlebe-
li oTxeulisagan, xolo gansaxilveli X  SemTxveviTi sididis SesaZlo mniS-
vnelobebia k  = 0, 1, 2, 3 an 4. gasagebia, rom saqme gvaqvs bernulis sqemasTan, 
sadac warmatebaa gerbis mosvla da radgan moneta wesieria, warmatebis alba-
Tobaa 1/2. SemTxveviTi sidide am SemTxvevaSi warmoadgens monetis oTxjer ag-
debisas warmatebaTa raodenobas da Sesabamisi albaTobebi gamoiTvleba ber-
nulis formuliT:  
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16/)
2

1
1()

2

1
()()(

4
4

44
kkkk

k CCkPkPp   , 4,3,2,1,0k . 

amitom 16/10 p , 4/11 p , 8/32 p , 4/13 p , 16/14 p . 

 
hipergeometriuli ganawileba. davuSvaT, rom yuTSi N  burTia da maT 

Soris M  TeTria. SemTxveviT, dabrunebis gareSe yuTidan viRebT n  burTs. 
vipovoT albaToba imisa, rom amoRebul n  burTs Soris zustad k  cali iqne-
ba TeTri? 

 aRvniSnoT n -iT amoRebul n  burTs Soris TeTri burTebis raodenoba. 

Cven gvainteresebs }{ kP n   albaToba. visargebloT albaTobis klasikuri 

ganmartebiT. gasagebia, rom yvela SesaZlo SedegTa raodenoba daemTxveva N  

elementiani simravlis n  elementian qvesimravleTa raodenobas, anu n
NCP )(

. CvenTvis saintereso n  elementiani qvesimravleebi unda Sedgebodnen 
zustad k  cali TeTri da kn  cali Savi burTebisagan. k  cali TeTri burTi 

SeiZleba SeirCes k
MC  sxvadasxva gziT, xolo kn  cali Savi burTi ki -- 

kn
MNC 

  sxvadasxvanairad. namravlis wesis Tanaxmad xelSemwyob elementarul 

xdomilebTa raodenoba iqneba kn
MN

k
M CC 

 . Sesabamisad, klasikuri ganmartebis 

safuZvelze gvaqvs: 

),min(,...,1,0,}{:);;;( Mnk
C

CC
kPknMNP

n
N

kn
MN

k
M

n 




 . 

 ricxvTa am mimdevrobas hipergeometriuli ganawileba ewodeba. 
 magaliTi 5. auditoriaSi myofi 15 studentidan 5 vaJia. vipovoT albaTo-
ba imisa, rom SemTxveviT SerCeul 6 students Soris 3 vaJia? 
 amoxsna. Tu mivusadagebT zemoT ganxilul sqemas, gasagebia, rom: 15N , 

5M , 6n  da 3k . amitom saZiebeli albaToba iqneba: 

239.0
5005

12010
)3;6;5;15(

6
15

36
515

3
5












C

CC
P . 
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davuSvaT, rom vatarebT damoukidebeli orSedegiani cdebis serias erT-

erTi Sedegis (pirobiTad mas vuwodoT “warmateba”) pirvelad moxdenamde. 
calkeul cdaSi “warmatebis” albaToba iyos p  (meore Sedegis albaToba iq-

neba qp  :1 ). SemTxveviTi sidide iyos Catarebuli cdebis raodenoba. maSin 

cxadia, rom es SemTxveviTi sidide miiRebs mniSvnelobas k  albaTobiT 1kpq , 

,...2,1k . 

geometriuli ganawileba. diskretul X  SemTxveviT sidides, romelic 
Rebulobs naturalur k  mniSvnelobebs albaTobebiT  

1}{  kpqkXP , 

sadac 10  p  ( pq 1 ), geometriuli kanoniT ganawilebuli SemTxveviTi si-
dide ewodeba.  
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 usasrulod klebadi geometriuli progresiis wevrTa jamis formulis 
gamoyenebiT advili Sesamowmebelia, rom am albaTobebis jami 1-is tolia: 

1
1

1

1

1

1

1

1 


 












p
p

q
pqppq

k

k

k

k . 

puasonis ganawileba. ganvixiloT diskretuli SemTxveviTi sidide X , 
romelic Rebulobs mxolod mTel arauaryofiT mniSvnelobebs ( ,...2,1,0 ). aseT 

SemTxveviT sidides ewodeba puasonis kanoniT ganawilebuli, Tu albaToba 
imisa, rom is miiRebs mniSvnelobas k , gamoisaxeba formuliT: 

,...2,1,0,
!

}{   ke
k

kXP
k


, 

sadac   -- garkveuli dadebiTi sididea, romelsac puasonis kanonis (ganawi-

lebis)  parametri ewodeba. Tu visargeblebT xe  funqciis gaSliT xarisxovan 

mwkrivad ( 





0
!/

k

kx kxe ), advilad davinaxavT, rom am albaTobebis jami 1-is to-

lia. marTlac,       

1
!

}{
00

 











 
ee

k
ekXP

k

k

k . 
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ganvixiloT tipiuri amocana, romelsac mivyavarT puasonis ganawilebam-
de. davuSvaT, rom abscisTa RerZze SemTxveviT ganawildebian wertilebi, amas-
Tanave maTi ganawileba akmayofilebs Semdeg pirobebs: 

1) albaToba imisa, rom garkveuli raodenobis wertilebi moxvdeba l  si-
grZis intervalSi damokidebulia mxolod intervalis sigrZeze da araa damo-
kidebuli abscisTa RerZze mis mdebareobaze (e. i. wertilebi ganawilebulia 
erTnairi saSualo simkvriviT); 

2) wertilebi nawildebian erTmaneTisagan damoukideblad: albaToba im-
isa, rom wertilTa raime raodenoba moxvdeba mocemul intervalSi ar aris 
damokidebuli wertilTa raodenobaze, romlebic moxvdnen nebismier sxva in-
tervalSi; 

3) praqtikulad SeuZlebelia ori an meti wertilis damTxveva. 
maSin SemTxveviTi sidide X  -- l  sigrZis intervalSi moxvedril wertilTa 
raodenoba – ganawilebulia puasonis kanoniT, sadac   -- aris l  sigrZis in-
tervalze mosul wertilTa saSualo ricxvi. 

SeniSvna. puasonis formula gamosaxavs binomialur ganawilebas cdaTa 
didi ricxvisa da xdomilebis mcire albaTobis SemTxvevaSi, amitom puasonis 
kanons xSirad uwodeben iSviaT movlenaTa kanons.  

puasonis ganawileba warmoadgens karg maTematikur models iSviaT xdo-
milebaTa aRsawerad: drois fiqsirebul SualedSi momxdar xdomilebaTa rao-
denoba xSirad emorCileba puasonis ganawilebas. magaliTad SeiZleba gamodg-
es radiaqtiuri daSlis Sedegad geigeris mTvlelis mier t  droSi registri-
rebuli   nawilakebis raodenoba; satelefono sadgurSi t  drois ganmavlo-
baSi registrirebul gamoZaxebaTa raodenoba. rogorc cnobilia, warmatebebis 
mcire albaTobisa da cdaTa ricxvis sakmaod didi raodenobis SemTxvevaSi 
puasonis ganawileba gvevlineba binomuri ganawilebis miaxloebad. 
 SemTxveviTi sididis ganawileba _ es aris funqcia, romelic calsaxad 
gansazRvravs albaTobas imisa, rom: SemTxveviTma sididem miiRo mocemuli mni-
Svneloba an SemTxveviTi sidide ekuTvnis garkveul mocemul intervals. Tu 
SemTxveviTi sidide Rebulobs sasrul raodenoba mniSvnelobebs, maSin ganawi-
leba moicema funqciiT }{ xXP  , romelic X  SemTxveviTi sididis yvela Sesa-

Zlo x  mniSvnelobas Seusabamebs albaTobas imisa, rom xX  . 
Tu SemTxveviTi sidide Rebulobs usasrulod bevr mniSvnelobas (rac 

SesaZlebelia mxolod maSin, roca elementarul xdomilebaTa sivrce, romel-
zec ganmartebulia SemTxveviTi sidide Sedgeba usasrulo raodenoba elemen-
taruli xdomilebebisagan), maSin ganawileba moicema }{ bXaP   albaTobebis 

erTobliobiT ricxvTa nebismieri ba,  wyvilisaTvis, ba  . ganawileba SesaZ-
lebelia mocemul iqnes e. w. ganawilebis funqciiT:  

}{:)( xXPxF  , 
romelic nebismieri namdvili x  ricxvisTvis gansazRvravs albaTobas imisa, 
rom X  SemTxveviTi sidide miiRebs x -ze nakleb an tol mniSvnelobebs. advi-
li dasanaxia, rom:  

)()(}{ aFbFbXaP  . 

 ganawlebis funqciis Tvisebebi: 
 1). nebismieri x -saTvis 1)(0  xF ; 

 2). ganawilebis funqcia araklebadia; 
 3). ganawilebis funqcia uwyvetia marjvnidan; 

4). 



xx

k
k

xXPxF }{)( ; 

5). )0()(}{  kkk xFxFxXP . 
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ganawilebis funqcia SeiZleba iyos an diskretuli, an uwyveti, an maTi 
kombinacia. diskretuli ganawilebis funqcia Seesabameba diskretul SemTxve-
viT sidides, romelic Rebulobs sasrul raodenoba mniSvnelobebs an mniSvne-
lobebs iseTi simravlidan, romlis elementebis gadanomvrac SeiZleba natu-
raluri ricxvebiTM(aseT simravleebs, maTematikaSi, Tvlad simravleebs uwo-
deben).Adiskretul ganawilebis funqcias aqvs safexura kibis saxe.  

magaliTi 6. vipovoT wesieri monetis oTxjer agdebisas mosul gerbTa 
raodenobis ganawilebis funqcia. 

amoxsna. rogorc zemoT vnaxeT aRniSnuli SemTxveviTi sididis ganawi-
lebis kanonia:  

X  0 1 2 3 4 

P  1/16 1/4 3/8 1/4 1/16 

Sesabamisad, ganmartebis Tanaxmad ( 



xx

kX
k

pxF )( ) gvaqvs: 

16/1)0( 0  pFX ,  

16/5)1( 10  ppFX , 

16/11)2( 210  pppFX ,  

16/15)3( 3210  ppppFX , 

1)4( 43210  pppppFX . 

amitom sabolood gvaqvs: 

  






























.4,1

,43,16/15

,32,16/11

,21,16/5

,10,16/1

,0,0

)(

x

x

x

x

x

x

xFX

Tu

Tu

Tu

Tu

Tu

Tu

 

magaliTi 7. cnobilia, rom 3/1}3{ XP . ipoveT )3(XF .  
amoxsna. ganawilebis funqciis ganmartebis Tanaxmad gvaqvs 

3/2}3{1}3{)3(  XPXPFX . 

magaliTi 8. mocemulia  da   SemTxveviTi sidideebis ganawilebis kano-
nebi: 

X  -1 0  Y  0 1 

P  0.5 0.5  P  0.5 0.5 

SeadareT erTmaneTs ))5.0(( YX FF da ))5.0(( XY FF . 

amoxsna. ganawilebis funqciis ganmartebis Tanaxmad gvaqvs 

5.0}0{}5.0{)5.0(  YPYPFY , 
Sesabamisad,  

1}0{}1{}5.0{))5.0((  XPXPXPFF YX . 

analogiurad davrwmundebiT, rom 1))5.0(( XY FF . 

magaliTi 9. saqonlis partiaSi defeqtur nawarmTa ricxvi X  Rebulobs 
mniSvneloba 0-s albaTobiT – 0.3; mniSvneloba 1-s albaTobiT –0.4; mniSvneloba 
2-s albaTobiT – 0.2 da mniSvneloba 3-s albaTobiT – 0.1 anu -is ganawile-
bis mwkrivs aqvs saxe: 

xi 0 1 2 3 
 pi 0.3 0.4 0.2 0.1 

gamovTvaloT X -is ganawilebis funqcia da avagoT misi grafiki. 
 Tu 0x , maSin 0}{}{)(  PxXPxF ; 

 Tu 10  x , maSin 3.0}0{}{)(  XPxXPxF ; 

X
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Tu 21  x , maSin  )}1()0{(}{)( XXPxXPxF  

                                                7.04.03.0}1{}0{  XPXP ; 

Tu 32  x , maSin  )}2()1()0{(}{)( XXXPxXPxF  

                                                9.02.04.03.0}2{}1{}0{  XPXPXP ; 

da bolos, Tu 3x , maSin 1}{}{)(  PxXPxF . 
Sesabamisad, ganawilebis funqciis grafiki iqneba Semdegi saxis: 

 F(x) 

  1.0 

  0.9 

  0.7 

 

  0.3 

          0                  1            2         3                 х 

uwyvet ganawilebis funqcias naxtomebi ara aqvs. is monotonurad izr-
deba argumentis zrdasTan erTad 0-dan (roca x ) 1-mde (roca x ). 
SemTxveviT sidides, romelsac aqvs uwyveti ganawilebis funqcia, uwodeben 
uwyvet SemTxveviT sidides. 
   

SemTxveviTi sididis maTematikuri lodini. 
 

xSirad SemTxveviTi sididis dasaxasiaTeblad ufro moxerxebulia ricx-
viTi maxasiaTeblebi, nacvlad funqcionalurisa (rogoricaa ganawilebis kan-
oni, ganawilebis funqcia). SemTxveviTi sididis ricxviT maxasiaTeblebs Sor-
is pirvel rigSi gamoyofen iseTebs, romelTa “irgvliv” (“garSemoc”) lagdeba 
(jgufdeba) SemTxveviTi sididis SesaZlo mniSvnelobebi. erTerT aseT ricxv-
iT maxasiaTebls warmoadgens SemTxveviTi sididis maTematikuri lodini, ro-
melsac misi arsidan gamomdinare (rasac Cven qvemoT davinaxavT) SemTxveviTi 
sididis saSualo mniSvnelobasac eZaxian. 

albaTobis Teoriis Zalian bevr sakiTxSi mosaxerxebelia SemovitanoT 
maTematikuri lodinis cneba. roca moTamaSem unda miiRos gansazRruli Tanxa, 
Tu moxdeba garkveuli SemTxveviTi xdomileba, romlis albaToba cnobilia, 
maSin misi maTematikuri lodini aris is Tanxa, romelic samarTlianad unda 
Semoutanos mas iman, vinc iyidis misgan mogebis Sansebs. magaliTad, moTamaSem 
unda gaagoros erTxel saTamaSo kamaTeli da miiRos mogeba 6 lari, Tu mova 
cifri 4. advili dasanaxia, rom misi maTematikuri lodini tolia 1 laris, e. 
i. im Tanxis (6 laris), romlic SeiZleba miiRos moTamaSem, namravli sasurve-
li Sedegis albaTobaze (1/6ze). 

marTlac, davuSvaT, rom bankomati gvTavazobs gavagoroT kamaTeli da 
yovel msurvels aZlevs SesaZleblobas dados sanaZleo mis mier SerCeul 
waxnagze (qulaze), raTa mogebis SemTxvevaSi miiRos 6 lari. Tu 6 sxvadasxva 
moTamaSe dadebs fsons Sesabamisad 6 sxvadasxva waxnagze, maSin bankomatma ne-
bismier SemTxvevaSi unda gadaixados 6 lari, vinaidan iqneba erTi da mxol-
od erTi mogebuli. imisaTvis rom TamaSi iyos samarTliani, saWiroa rom 6 
moTamaSidan TiToeulma Seitanos bankomatSi 1 lari, radganac ar arsebobs 
aranairi safuZveli imisaTvis, rom romelime maTganma gadaixados sxvaze meti 
an naklebi, vinaidan saTamaSo kamaTlis eqvsive waxnagi tolalbaTuria. aqedan 
Cven vaskvniT, rom maTematikuri lodini TiToeuli moTamaSisaTvis Seadgens 1 
lars.   
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ganmarteba 2. 1: RX   diskretuli SemTxveviTi sididis maTematikuri 
lodini aRiniSneba EX  simboloTi ( E  aris pirveli aso inglisuri sityvisa 
Expectation, romelic niSnavs – lodini, mosalodneloba) da ewodeba ricxvs: 

 

                              





 )()( PXEX ,                        (1)    

e. i. SemTxveviTi sididis maTematikuri lodini warmoadgens SemTxveviTi sidi-
dis mniSvnelobebis Sewonil jams wonebiT, romlebic tolia Sesabamisi elem-
entaruli xdomilebebis albaTobebis. 
 SevniSnavT, rom maTematikuri lodinis aRsaniSnavad aseve gamoiyeneba 
simbolo MX  (M  aris pirveli aso rusuli sityvisa Математическое ожида-

ние). 
 magaliTi 10. gamovTvaloT saTamaSo kamaTelze mosuli qulaTa ricxvis 
maTematikuri lodini. (1) Tanafardobidan gamomdinare gvaqvs: 

5.3
6

1
6

6

1
5

6

1
4

6

1
3

6

1
2

6

1
1 EX . 

 maTematikuri lodinis zemoTmoyvanili ganmarteba tolfasia Semdegi 
ganmartebis:  

ganmarteba 3. Tu SemTxveviTi sidide Rebulobs mniSvnelobebs nxxx ,...,, 21 , 

xolo am mniSvnelobebis miRebis albaTobebia ii pxXP  :}{  , ni ,...,2,1 , maSin 

maTematikuri lodini ewodeba sidides:  

                 nn

n

i
ii pxpxpxpxEX  


2211

1
.                 (2) 

 maTematikuri lodinis cneba albaTur-statistikur TeoriaSi Seesabameba 

simZimis centris cnebas meqanikaSi. ricxviTi RerZis nxxx ,...,, 21   wertilebSi 

ganvaTavsoT Sesabamisad 1p , 2p , . . . . , np  masebi. maSin (2) Tanafardoba gviCve-

nebs, rom materialuri wertilebis am sistemis simZimis centri emTxveva maTe-
matikur lodins.  
 imisaTvis, rom gasagebi gaxdes maTematikuri lodinis Sinaarsi, davuS-
vaT, rom CavatareT n  dakvirveba (eqsperimenti) X  SemTxveviT sidideze da 

vTqvaT, rom man 1n -jer miiRo mniSvneloba 1x , 2n -jer – mniSvneloba 2x , da a. 

S. mn -jer – mniSvneloba mx . cxadia nnnn m  21 , xolo SemTxveviTi si-

didis mier miRebuli mniSvnelobebis saSualo ariTmetikuli x  gamoiTvleba 
formuliT 

n

nxnxnx
x mm
 2211 , 

anu,  

                                                           
n

n
x

n

n
x

n

n
xx m

m 2
2

1
1 .                  (3)              

aq 
n

n1  aris 1x -is ganxorcielebis fardobiTi sixiSire, 
n

n2  aris 2x -is ganxor-

cielebis fardobiTi sixiSire da a. S. 
n

nm  aris mx -is ganxorcielebis fardo-

biTi sixiSire. Tu davuSvebT, rom dakvirvebaTa raodenoba sakmarisad didia, 
maSin fardobiTi sixSire axlosaa xdomilebis albaTobasTan  

m
m p
n

n
p

n

n
p

n

n
 ,...,, 2

2
1

1 . 
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Tu axla (2) TanafardobaSi fardobiT sixSireebs SevcvliT Sesabamisi 
albaTobebiT da gaviTvaliswinebT (3) Tanafardobas, miviRebT, rom 

EXpxpxpxx mm  2211 . 

 e. i. SemTxveviTi sididis maTematikuri lodini daaxloebiT tolia am 
SemTxveviTi  sididis dakvirvebuli mniSvnelobebis saSualo ariTmetikulis. 
 cxadia, rom araa aucilebeli SemTxveviTi sididis maTematikuri lodini 
toli iyos misi romelime SesaZlo mniSvnelobis. 
 Tu diskretuli tipis SemTxveviTi sidide Tanabari kanoniTaa ganawile-

buli anu is yvela Tavis mniSvnelobas nxxx ,...,, 21  Rebulobs Tanabari (erTi 

da igive) albaTobebiT ( nppp n /121  ), maSin maTematikuri lodini zus-

tad emTxveva misi mniSvnelobebis saSualo ariTmetikuls: 

n

xxx

n
x

n
x

n
xEX n

m


 21
21

111
. 

 ganmarteba 4. Tu diskretuli tipis SemTxveviTi sididis SesaZlo mniSv-
nelobaTa simravle Tvladia, maSin  







1
2211

i
iinn pxpxpxpxEX , 

Tu cnobilia, rom Sesabamisi mwkrivi absoluturad krebadia –  




1
||

i
ii px , 

sadac ,...2,1},{:  ixXPp ii  da 121  pp . 

 maTematikuri lodinis Tvisebebi: 
Tu X  da Y  erTi da igive elementarul xdomilebaTa sivrceze ganmar-

tebuli SemTxveviTi sididebia, xolo constc   raime mudmivia, maSin:  
a) cEc  ;  
b) EYEXYXE  )(  da EYEXYXE  )( ;  

g) cEXcXE )( ;  

d) 0)(  EXXE ;  

e) 222 )()()( EXcEXXEcXE  ; 

v) Tu X  da Y  damoukidebeli SemTxveviTi sididebia (anu nebismieri a  
da b  namdvili ricxvebisaTvis damoukidebelia xdomilebebi }{ aX   da }{ bY 

), maSin EYEXYXE  )( . 
 Sedegi 1. b) da g) punqtebis gaerTianeba gvaZlevs, rom SemTxveviT sidi-
deTa wrfivi kombinaciis maTematikuri lodini tolia maTi maTematikuri lo-
dinebis wrfivi kombinaciis: 

bEYaEXbYaXE  )( , 

sadac a da b  mudmivebia. 
 Sedegi 2. vinaidan e) punqtis Tanafardobis marjvena mxareSi meore Se-
sakrebi yovelTvis arauaryofiTia da nulia mxolod maSin, roca EXc  , ami-

tom gamosaxuleba 2)( cXE   Tavis minimums c -s mimarT aRwevs roca EXc  : 

22

),(
)()(min EXXEcXE

c



. 

SeniSvna: sazogadod, b) punqtis analogiuri Sedegi namravlisaTvis 
aramarTebulia. moviyvanoT martivi magaliTi. aviRoT SemTxveviTi sidide X  
ganawilebis kanoniT: 2/1}1{}0{  XPXP , xolo Y  iyos XY 1 . maSin Y  

igive kanoniT iqneba ganawilebuli:  
2/1}0{}1{  XPYP , 2/1}1{}0{  XPYP  

da cxadia, rom  
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2

1

2

1
0

2

1
1  EYEX . 

garda amisa, gasagebia, rom 0XY  da Sesabamisad, 00)(  EXYE . magram, 

vinaidan  4/1EYEX , amitom EYEXXYE )( . 
SeniSvna: sazogadod, e) punqtis Sebrunebuli debuleba arasworia. 

moviyvanoT Semdegi magaliTi: davuSvaT, rom elementarul xdomilebaTa siv-

rce Sedgeba sami tolalbaTuri elementaruli xdomilebisagan 1 2 3{ , , }    , 

1 2 3( ) ( ) ( ) 1/ 3P P P     . ganvmartoT X  da Y  SemTxveviTi sidideebi Semdegnai-

rad: 0)(,1)( 21   XX , 1)( 3 X ; 0)(,1)( 21   YY , 1)( 3 Y . maSin gasagebia, 

rom XXY  , 0
3

1
)1(

3

1
0

3

1
1)(  EXXYE . Sesabamisad,  

EYEXXYE )( . 

meores mxriv,  

3/1)(}0,0{}0{}0{ 2  PYXPYPXP , 

maSin rodesac X  da Y  SemTxveviTi sidideebi damoukidebeli rom iyos 

}0,0{  YX  xdomilebis albaToba unda yofiliyo 
1 1 1

3 3 9
   ( }0{ X  da }0{ Y  

xdomilebebis albaTobebis namravli), e. i X  da Y  SemTxveviTi sidideebi 
araa damoukidebeli. 

 magaliTi 11. davuSvaT, xxxg 4)( 3   da  mocemulia X  SemTxveviTi si-
didis ganawilebis kanoni: 

-2 -1 0 2 
0.1 0.3 0.4 0.2 

davadginoT )(XgY   SemTxveviTi sididis ganawilebis kanoni da gamovTvaloT 

misi maTematikuri lodini.  
 cxadia, rom 0)2()0()2(  ggg  da 3)1( g . amitom Y  SemTxveviTi 

sididis SesaZlo mniSvnelobebia 0 da 3. davadginoT misi ganawilebis kanoni. 
amisaTvis gamovTvaloT albaTobebi: }0{ YP  da }3{ YP . radgan xdomilebebi 

}2{ X , }0{ X  da }2{ X  uTavsebadia, amitom albaTobaTa Sekrebis wesis 

Tanaxmad gveqneba: 
 )}2()0()2{(}0{ XXXPYP  

7.02.04.01.0}2{}0{}2{  XPXPXP . 

 garda amisa, 3.0}1{}3{  XPYP . amitom )(XgY   SemTxveviTi sididis 
ganawilebis kanons aqvs saxe: 

0 3 
0.7 0.3 

amitom, ganmartebis Tanaxmad 9.03.037.00 EY . 
 )(XgY   SemTxveviTi sididis maTematikuri lodinis gamoTvla SesaZ-
lebelia meorenairadac. kerZod,   

 2.0)2(4.0)0(3.0)1(1.0)2( ggggEY  

9.02.004.003.031.00  . 
 sazogadod, samarTliania SemTxveviTi sididis funqciebidan maTemati-

kuri lodinis gamosaTvleli Semdegi formula _ Tu ii pxXP  }{  , ni ,...,2,1 , 

maSin )(XgY   SemTxveviTi sididis maTematikuri lodini gamoiTvleba 
formuliT: 





n

i
iinn pxgpxgpxgpxgXEg

1
2211 )()()()()( . 
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magaliTi 12. gamovTvaloT puasonis ganawilebis maTematikuri lodini (

,...2,1,0,
!

}{   ke
k

kXP
k


). 

Tu visargebloT warmodgeniT 





0
!/

k

kx kxe , maSin gveqneba: 





  


 




















 ee
k

e
k

kee
k

kEX
k

k

k

k

k

k

1

1

10 )!1(!!
. 

e. i. puasonis ganawilebis   parametri warmoadgens am ganawilebis maTema-
tikur lodins (saSualo mniSvnelobas).  

magaliTi 13. wriul samiznes SeuZlia itrialos centris garSemo. is da-
yofilia Tanabari zomis rva seqtorad, romlebic gadanomrilia 1-dan 8-mde. 
samiznis sakmarisad swrafi trialis SemTxvevaSi msroleli ver asxvavebs seq-
toris nomrebs da iZulebulia isrolos SemTxveviT. Tu tyvia moxvdeba i -ur 
seqtors msroleli igebs i  lars ( 8,...,2,1i ). mizanSewonilia Tu ara msro-

lelma esrolos samiznes, Tu amaSi man unda gadaixados 5 lari?  
amoxsna. radganac samizne swrafad trialebs, msrolelis SesaZleblo-

bebs aranairi azri ar gaaCnia: mizanSi moxvedra – wminda wylis SemTxveviTo-
baa. SemTxveviTi sidide X  iyos SesaZlo mogebebi. man SeiZleba miiRos mniS-
vnelobebi 1, 2, ... , 8, da vinaidan yvela seqtori erTnairia, TiToeul am mniS-
vnelobas SemTxveiTi sidide miiRebs erTi da imave albaTobiT 1/8. Sesabami-
sad, maTematikuri lodini iqneba:  

5.4
8

1
8

8

1
2

8

1
1 EX lari. 

maSasadame, saSualo mogeba Seadgens 4.5 lars da amitom ar Rirs sro-
lis uflebaSi 5 laris gadaxda. 

TamaSis maTematikuri lodini. moTamaSe debs 1 lars, asaxelebs raime 
ricxvs 1-dan 6-mde, agoreben wesier kamaTels da Tu mova moTamaSis mier dasa-
xelebuli ricxvi, is igebs 4 lars da, amasTanave, ukan ubruneben 1 lars. wi-
naaRmdeg SemTxvevaSi moTamaSe kargavs 1 lars. vipovoT mogebis maTematikuri 
lodini. 

amoxsna. Tu mogebas aRvniSnavT X  simboloTi, misi ganawilebis kanoni 
iqneba: 

X  4 -1 

P  1/6 5/6 

Sesabamisad, 1667.06/1)6/5()1()6/1(4 EX . es imas niSnavs, rom Ta-
maSi ar aris samarTliani – TamaSi iseTia, rom moTamaSe saSualod agebs. ad-
vili dasanaxia, rom Tu amocanis pirobaSi 4 lars SevcvliT 5 lariT, maSin 
TamaSi gaxdeba `samarTliani~ – 0EX . TamaSs ewodeba samarTliani, Tu moge-
bis maTematikuri lodini nulis tolia, anu grZel seriaSi moTamaSe arc 
igebs da arc agebs.  

maTematikuri lodini da dazRveva. davuSvaT, rom Tqven gsurT daazRvi-
oT Tqveni 2000 laris Rirebulebis videosistema moparvisagan. sadazRvevo 
kompania weliwadSi Tqvengan iTxovs premias (Senatans) 225 lars. kompaniam em-
piriulad daadgina, rom wlis ganmavlobaSi videosistemis moparvis albaTo-
baa 0.1. ra iqneba Tqveni mosalodneli danakargi dazRvevis SemTxvevaSi? 

amoxsna. es faqtobrivad aris TamaSi, sadac Tqven debT 225 lars da 0.1-
is toli albaTobiT igebT 2000 – 225 = 1775 lars, xolo 0.9-is toli albaTobiT 
agebT 225 lars. am `TamaSis~ maTematikuri lodini wina magaliTis mixedviT 
iqneba: 

259.0)225(1.01775 EX . 
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es imas niSnavs, rom Tu Tqven mravali wlis ganmavlobaSi daazRvevT 
Tqvens videosistemas erTi da igive pirobebSi, maSin saSualod weliwadSi 
Tqven dakargavT 25 lars sadazRvevo kompaniis sasargeblod. 

SevxedoT am amocanas sadazRvevo kompaniis TvalTaxedviT: kompania igebs 
225 lars 0.9 albaTobiT da agebs 1775 lars 0.1 albaTobiT. Sesabamisad, misi 
`TamaSis~ maTematikuri lodini iqneba:  

251.0)1775(9.0225 EY . 
e. i. Tu kompaniaSi Tqvennair pirobebSi regularulad daezRveva bevri 

klienti, kompania weliwadSi TiToeulisgan saSualod moigebs 25 lars.  
maTematikuri lodini da gadawyvetilebis miReba. kulturis departa-

ments surs popularuli musikaluri jgufis koncerti Caataros Ria stadion-
ze da SiSobs, rom SesaZlebelia iyos wvima. sinoptikoebis prognoziT wvimis 
albaToba Seadgens 0.24-s. departamentis SefasebiT, Tu ar iwvimebs koncerti-
sagan Semova 100000 lari, xolo wvimis SemTxvevaSi mxolod 10000 lari. sa-
dazRvevo kompania Tanaxmaa es koncerti daazRvios wvimisagan 100000 lariT 
20000 lariani premiis sanacvlod. unda iyidos Tu ara departamentma aseTi 
dazRveva? 

amoxsna. kulturis departaments aqvs ori arCevani: A  – daazRvios kon-
certi an B  – ar daazRvios koncerti. sanam departamenti gadawyvetilebas mi-
iRebs man unda gamoTvalos orive qmedebis Sedegad mosalodneli saSualo. 
X  da Y  asoebiT aRvniSnoT, Sesabamisad, Tu ras miiRebs departanenti TiToe-
ul SemTxvevSi. maSin gasagebia, rom maT eqnebaT Semdegi ganawilebebi: 

qmedeba  iwvima ar iwvima 

A  X  90000 80000 

B  Y  10000 100000 

 P  0.24 0.76 

SevniSnoT, rom aq 90000 miRebulia Semdegnairad: departamentma daazRvia 
koncerti (raSic gadaixada 20000 lari) da movida wvima – koncertidan Semo-
vida 10000 lari, xolo sadazRvevo kompaniam departments gadauxada 100000 
lari (–20000 + 10000 + 100000 = 90000). TiToeuli qmedebisagan mosalodneli saSua-
loebi iqneba: 

8240076.08000024.090000 EX , 
7840076.010000024.010000 EY . 

aqedan gamomdinare, departamentma koncerti unda daazRvios. 
 

SemTxveviTi sididis dispersia 
 

 maTematikuri lodini gviCvenebs Tu romeli wertilis (mniSvnelobis) 
irgvliv jgufdeba (lagdeba) SemTxveviTi sididis mniSvnelobebi. xSir 
SemTxvevaSi saWiroa SegveZlos SemTxveviTi sididis mniSvnelobebis cvli-
lebis (cvalebadobis) gazomva maTematikuri lodinis mimarT. ganvixiloT ori 
diskretuli tipis SemTxveviTi sidide ganawilebis Semdegi kanonebiT: 

X -3 1  YY -90 45 

P 1/4 3/4  PP 1/3 2/3 

gamovTvaloT TiToeulis maTematikuri lodini: 
04/314/1)3( EX  da 03/2453/1)90( EY . 

      rogorc vxedavT orive SemTxveviT sidides aqvs erTi da igive maTema-
tikuri lodini, magram maTi ganawilebebi gansxvavdebian imiT, rom X  Se-
mTxveviTi sididis SesaZlo mniSvnelobebi gacilebiT axlosaa maTematikur 
lodinTan (am SemTxvevaSi nulTan), vidre Y  SemTxveviTi sididis 
mniSvnelobebi. 
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      SemTxveviTi sididis mniSvnelobebis maTematikuri lodinis mimarT ga-
fantulobis erT-erT mniSvnelovan sazoms warmoadgens SemTxveviTi sididis 

dispersia. Cven ukve vnaxeT, rom gamosaxuleba 2)( cXE   aRwevs minimums c -s 

mimarT roca EXc  . amitom SemTxveviTi sididis mniSvnelobebis 

gafantulobis sazomad bunebrivia aviRoT 2)( EXXE  . 

      ganmarteba 5. X  SemTxveviTi sididis dispersia (aRiniSneba DX -iT, D  

aris pirveli aso inglisuri sityvisa -- Dispersion) ewodeba 2)( EXX   Se-
mTxveviTi sididis maTematikur lodins 

                           2)(: EXXEDX  .                            (4) 
 maTematikuri lodinis Tvisebebis gamoyenebiT dispersia SesaZlebelia 
gadaiweros sxva formiT: 

 ])(2[)( 222 EXEXXXEEXXEDX  

                                                  2222 )()(2 EXEXEXEXEXEX  .              (5) 

 Tu diskretuli tipis  SemTxveviTi sididis ganawilebis kanonia 

        xi           x1           x2 
        xn 

        pi             p1           p2  
        pn  

maSin maTematikuri lodinisa da SemTxveviTi sididis funqciebidan maTema-
tikuri lodinis gamosaTveleli formulebis Tanaxmad dispersiis gamo-
saTvlel formulebs (4) da (5) formulebis mixedviT eqneba Sesabamisad 
Semdegi saxe:   

                    






n
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n

j
ijji ppxxDX

1 1

2)( ,                     (6) 

                   




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n

j
jj

n

i
ii pxpxDX
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 magaliTi 14. diskretuli tipis X  SemTxveviTi sididis ganawilebis ka-
nonia 

 

-1 0 1 2 3 

 

0.1 0.15 0.3 0.25 0.2 

gamovTvaloT misi dispersia. 
 vinaidan dispersiis gamosaTvlelad gvaqvs ori (6) da (7) formulebi, 
Sesabamisad, gveqneba dispersiis gamoTvlis ori xerxi. moxerxebulia es 
gamoTvlebi Caiweros cxrilebis saxiT. 
 dispersiis gamoTvlis pirveli xerxi: 

i xi pi xi pi  (xi - EX)2 (xi - EX)2 pi 
1 -1 0.10 -0.1 5.29 0.5290 
2 0 0.15 0 1.69 0.2535 
3 1 0.30 0.3 0.09 0.0270 
4 2 0.25 0.5 0.49 0.1225 
5 3 0.20 0.6 2.89 0.5780 
   

 

 
 

 
dispersiis gamoTvlis meore xerxi: 

i xi pi xi pi  xi
2 xi 

2 pi 
1 -1 0.10 -0.1 1 0.1 
2 0 0.15 0 0 0 
3 1 0.30 0.3 1 0.3 

X




ix

ip

5

1

1.3i i

i

EX x p


 
5

2

1

( ) 1.51i i

i

DX x EX p


  
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4 2 0.25 0.5 4 1 
5 3 0.20 0.6 9 1.8 

 

  
 

 
 

 

  
 

  

  
dispersiis Tvisebebi: 
I. mudmivis dispersia nulis tolia -- 0Dc . marTlac,  

0)()( 22  ccEEccEDc ; 

II. DXabaXD 2)(  . marTlac, maTematikuri lodinis cnobili Tvisebebis 
gamoyenebiT gvaqvs: 

 22 ][)]()[()( baEXbaXEbaXEbaXEbaXD  

DXaEXXEaEXXaEEXXaE 222222 )(])([)]([  . 

 III. Tu X  da Y  damoukidebeli SemTxveviTi sididebia, maSin maTi jamis 
(da agreTve sxvaobis) dispersia TiToeulis dispersiebis jamia: 

DYDXYXD  )( .  
 SeniSvna. rac Seexeba jamis maTematikur lodins is yovelTvis Sesak-
rebTa maTematikuri lodinebis jamis tolia, miuxedavad imisa damoukide-
belia Tu damokidebuli SemTxveviTi sidideebi.  
 es ori Tanafardoba arsebiT rols TamaSobs maTematikur statistikaSi 
monacemTa SerCeviTi maxasiaTeblebis Seswavlis dros, vinaidan SerCevaSi 
monawile dakvirvebebisa da gazomvebis Sedegebi, maTematikur statistikaSi, 
gadawyvetilebebis miRebis TeoriaSi da ekonometrikaSi, rogorc wesi 
ganixileba rogorc damoukidebeli SemTxveviTi sidideebis realizaciebi. 

magaliTi 15. cnobilia, rom X  SemTxveviTi sidide Rebulobs or mniS-

vnelobas 21 x  da 32 x , xolo misi maTematikuri lodinia 2.2EX . ipoveT 

X  SemTxveviTi sididis ganawilebis kanoni, ganawilebis funqcia da dispersi-
a. 

amoxsna. aRvniSnoT pXP  }2{ , maSin pXP  1}3{ . maTematikuri lodi-
nis ganmartebis Tanaxmad gvaqvs  

)1(322.2 pp  , 

saidanac 8.0p . Sesabamisad, ganawilebis kanons aqvs saxe: 

X  2 3 

P  0.8 0.2 
aqedan gamomdinare, ganawilebis funqcia iqneba: 
































.3,1

,32,8.0

2,0

.3,2.08.0

,32,8.0

2,0

)(

x

x

x

x

x

x

xFX

Tu

Tu

Tu

Tu

Tu

Tu

 

 gamovTvaloT dispersia: 

16.02.0)2.23(8.0)2.22( 22 DX . 

magaliTi 16. A  kompania investorebs pirdeba wliur 40%-s, magram SesaZ-
lebelia gakotrdes albaTobiT 0.3, xolo B  kompania investorebs pirdeba 
wliur 30%-s, magram SesaZlebelia gakotrdes albaTobiT 0.2. igulisxmeba, 
rom kompaniebis gakotreba erTmaneTisagan damoukidebelia. investorma A  kom-
paniaSi Cado 20 milioni lari, xolo B  kompaniaSi ki 18 milioni lari. Sead-
gineT orive kompaniidan investoris erToblivi Semosavlebis X  SemTxveviTi 
sididis ganawilebis kanoni, gamoTvaleT misi maTematikuri lodini da dis-
persia. 

5

1

1.3i i

i

EX x p


 
5

2 2

1

3.2i i

i

EX x p


 
2 2( ) 1.51DX EX EX  
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amoxsna. cxadia, rom X  SemTxveviTi sididis SesaZlo mniSvnelobebia: 

01 x , Tu orive kompania gakotrda; 

28204.0202 x , Tu gakotrda mxolod B  kompania; 

4.23183.0183 x , Tu gakotrda mxolod A  kompania; 

4.514.23284 x , Tu arcerTi kompania ar gakotrda. 

X SemTxveviTi sididis ganawilebis kanonis asagebad saWiroa gamovTva-

loT albaTobebi: 4,3,2,1},{  ixXP i . am mizniT SemoviRoT xdomilobebi: C ={ A  

kompania gakotrdeba}, D ={ B  kompania gakotrdeba}. maSin cxadia, rom 

}{}{ 1 CDPxXP  da vinaidan amocanis pirobebSi es xdomilobebi damoukide-
belia, amitom damoukideblobis ganmartebis Tanaxmad: 

06.02.03.0}{}{}{}{ 1  DPCPCDPxXP . 

garda amisa, gasagebia, rom }{}{ 2 DCPxXP  , }{}{ 3 DCPxXP   da 

}{}{ 4 DCPxXP  . rogorc cnobilia, roca ori xdomiloeba damoukidebelia, 

maSin agreTve damoukidebelia erT-erTi meoris sawinaaRmdegosgan . saidanac 

vRebulobT, rom damoukideblebia C  da D , C  da D , C  da D . amitom gvaqvs: 

14.02.07.0}{}{}{}{ 2  DPCPDCPxXP ; 

24.08.03.0}{}{}{}{ 3  DPCPDCPxXP ; 

56.08.07.0}{}{}{}{ 4  DPCPDCPxXP . 

Sesabamisad, X  SemTxveviTi sididis ganawilebis kanoni iqneba: 

X  0 23.4 28 51.4 

P  0.06 0.24 0.14 0.56 
ganmartebis Tanaxmad: 

32.38
4

1
 

i
ii pxEX ; 

25.252)(
4

1

2  
i

ii pEXxDX . 

 magaliTi 17. ganvixiloT raime A  xdomileba da X   SemTxveviTi sidide, 
iseTi, rom 1)( X , Tu A  da 0)( X , Tu A  (aseT SemTxveviT sidides 

A  xdomilebis maxasiaTebeli funqcia an indikatori  ewodeba). SevamowmoT, 
rom  

)(APEX  , ))(1)(( APAPDX  , 

kerZod, Tu pAP )( , maSin pEX  , )1( ppDX  . 

E gasagebia, rom am X  SemTxveviTi sididis ganawilebis kanoni iqneba 

xi 1 0 

 pi P(A) 1- P(A) 

aseTi kanoniT ganawilebul SemTxveviT sidides bernulis SemTxveviT 
sidides uwodeben. 

maTematikuri lodinis ganmartebis Tanaxmad gveqneba 
)())(1(0)(1 APAPAPEX  . 

Sesabamisad, 22 ))(()( APXEXXY   SemTxveviTi sididis ganawilebis 
kanoni iqneba: 

yi (1 - P(A))2 (P(A))2 

 pi P(A) 1- P(A) 
amitom,  

 ))(1())(()())(1())(( 222 APAPAPAPAPXEYDX  

))(1()()]()(1[))(1()( APAPAPAPAPAP  .     ■ 
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 magaliTi 18. gamovTvaloT binomialuri ganawilebis ricxviTi maxasi-
aTeblebi. 
 advili dasanaxia, rom binomialuri kanoniT ganawilebuli SemTxveviTi 

sidide ( knkk
n ppCkXP  )1(}{ , nk ,...,1,0 ) warmoidgineba n   cali 

damoukidebeli bernulis SemTxveviTi sididis jamis saxiT: 

nXXXX  21 , sadac 1iX  Tu i -ur cdaSi moxda “warmateba” da 0iX  

Tu i -ur cdaSi moxda “marcxi”. Sesabamisad,  

npEXEXEXEX n  21  da )1(21 pnpDXDXDXDX n  . 
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hipergeometriuli ganawilebis SemTxvevaSi (
n
N

kn
MN

k
M

C

CC
kXP




 }{ ,

),min(,...,1,0 Mnk  ) gvaqvs: 
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EX
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 gamovTvaloT puasonis ganawilebis ( ,...2,1,0,
!

}{   ke
k

kXP
k


) dis-

persia. rogorc Cven ukve vnaxeT puasonis ganawilebis maTematikuri lodini 
emTxveva mis   parametrs. winaswar vipovoT puasonis SemTxveviTi sididis 
kvadratis maTematikuri lodini. Tu visargebloT warmodgeniT: 

XXXX  )1(2 , gveqneba: 

 )]1([)]1([2 XXEEXXXEEX . 
SemTxveviTi sididis funqciidan maTematikuri lodinis gamoTvlis wesis 

gamoyenebiT advilad miviRebT, rom: 

 












20 !
)1(

!
)1()]1([

k

k

k

k

k
kkee

k
kkXXE

   

22

2

2
2

)!2(



  


 







 ee

k
e

k

k

. 

sabolood, gvaqvs: 

  2222 )(EXEXDX . 
e. i. puasonis ganawilebis rogorc maTematikuri lodini, ise dispersia 

tolia am ganawilebis   parametris. 
 

 
  

geometriuli ganawilebis SemTxvevaSi ( 1}{  kpqkXP , ,...2,1k ): 

pEX /1  da 2/ pqDX  . 
 
 

standartuli gadaxra 
 

ganmarteba 7. X SemTxveviTi sididis saSualo kvadratuli gadaxra 
ewodeba ariTmetikul kvadratul fesvs am SemTxveviTi sididis dispersiidan 
da aRiniSneba X  simboloTi: 

DXX  . 
 X -s xSirad standartul gadaxrasac uwodeben. gadaxris am maxasia-
Teblis SemoReba ganpirobebulia imiT, rom gansxvavebiT dispersiisagan, igi 
zomis igive erTeulebSi gamoisaxeba, rac X  SemTxveviTi sidide. 
 SemTxveviTi sididis saSualo kvadratuli gadaxra daaxloebiT miu-
TiTebs imaze, Tu ramdenad gansxvavdeba SemTxveviTi sididis dakvirvebuli 
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mniSvneloba maTematikuri lodinisagan. komerciuli moRvaweobis xSir 
SemTxvevaSi standartuli gadaxra aris riskis maxasiaTebeli, miuTiuTebs ra, 
Tu ramdenad ganusazRvrelia situacia.  
 SemTxveviTi sididis standartizacia. davuSvaT, rom X  SemTxveviTi 
sididis maTematikuri lodinia EX , xolo saSualo kvadartuli gadaxraa -- 

X . ganvixiloT axali SemTxveviTi sidide    

                       
X

EXX
Y




                           (8) 

da gamovTvaloT misi maTematikuri lodini da dispersia.  
maTematikuri lodinisa da dispersiis Tvisebebidan gamomdinare advili 

dasanaxia, rom 0EY  da 1DY . marTlac, gvaqvs: 

0)][(
1

)](
1

[)( 


 EXXE
X

EXX
X

E
X

EXX
EEY


 

da  

1
1

)][(
)(

1
)](

1
[)(

2



 DX

DX
EXXD

X
EXX

X
D

X

EXX
DDY


. 

 (8) gardaqmnas ewodeba X  SemTxveviTi sididis centrireba (maTematikuri 
lodinis gamokleba) da normireba (saSualo kvadratul gadaxraze gayofa) an 
ufro mokled -- X  SemTxveviTi sididis standartizacia. 

sxva sityvebiT, rom vTqvaT standartizacia aris SemTxveviTi sididis 
iseTi wrfivi gardaqmna, romelsac garkveuli maTematikuri lodinisa da 
dispersiis mqone SemTxveviTi sidide dayavs nolovani maTematikuri lodinisa 
da erTeulovani dispersiis mqone (anu standartul) SemTxveviT sidideze. 
 

amocanebi 
 

1. SemTxveviTi sidide iyos ori kamaTlis agdebisas mosul qulaTa: a) jami; b) 
namravli; g) ganayofi; d) sxvaoba; e) sxvaobis moduli. aageT ganawilebis ka-
noni.  
2. kamaTels agdeben erTxel. 6 qulis mosvlis SemTxvevaSi kamaTels agdeben 
meored. SemTxveviTi sidide iyos qulaTa jami (Tu I agdebisas ar movida 6 qu-
la, maSin II Sesakrebad CavTvaloT 0). aageT ganawilebis kanoni.  
3. CanTaSi devs 2 wiTeli da 3 lurji fanqari. CanTidan SemTxveviT iReben or 
fanqars dabrunebis gareSe. SemTxveviTi sidide iyos maTSi lurji fanqrebis 
ricxvi. aageT ganawilebis kanoni.  
5. wesier monetas agdeben orjer. aageT mosul gerbTa ricxvis ganawilebis 
kanoni. 
6. or wesier kamaTels agdeben erTdroulad. SemTxveviTi sidide iyos miRebu-
li qulebidan udidessa da umciress Soris sxvaoba (roca dakvirvebebi to-
lia – sxvaoba aris 0). aageT ganawilebis kanoni. 
7. wesier kamaTels agdeben erTxel. SemTxveviTi sidide iyos mosuli qulis 
naxevari, roca qula luwia, xolo winaaRmdeg SemTxvevaSi – misi gaormagebu-
li. aageT ganawilebis kanoni. 
8. CanTaSi devs 6 wiTeli da 3 mwvane kalkulatori. CanTidan dabrunebis gareSe 
iReben 2 kalkulators. aageT maTSi mwvane kalkulatorTa ricxvis ganawilebis 
kanoni. 
9. qvemoT mocemulia   SemTxveviTi sididis ganawilebis kanoni 

  1 2 3 4 5 

P  q  2q  3q  4q  5q  

ipoveT: a) q , b) { 3}P   , g) { 2}P   .  
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10. kompiuteri daprogramebulia 0-dan 9-is CaTvliT erTniSna ricxvebis misa-
Rebad (  SemTxveviTi sidide) ise, rom kenti cifrebis (1, 3, 5, 7, 9) miRebis al-
baToba aris luwi cifrebis (0, 2, 4, 6, 8) miRebis albaTobis naxevari. ipoveT 
ganawilebis kanoni.  
11. ipoveT p  Tu   SemTxveviTi sididis ganawilebis kanonia: 

  -2 -1 0 3 4 

P  p  0.3 0.12 0.34 2p  

12. kubis formis saTamaSo kamaTeli mowyobilia ise, rom masze luwi qulis 
mosvlis albaToba 3-jer metia kenti qulis mosvlis albaTobaze. am kamaTels 
agdeben 420-jer. gamoTvaleT mosalodneli ricxvi (sixSire) imisa, rom mova: a) 
1 qula; b) luwi qula; g) martivi ricxvi.  
13. qvemoT moyvanilia   SemTxveviTi sididis dagrovili albaTuri ganawile-

bis kanoni (anu { }P k   nacvlad { }P k  -si): 

  0 1 2 3 4 5 

{ }P k   0.116 0.428 0.765 0.946 0.995 1.000 

gakeTda 100 dakvirveba   SemTxveviT sidideze. gamoTvaleT uaxloes mTel 
ricxvamde damrgvalebuli yvela Sedegis mosalodneli sixSire.  
14.   SemTxveviTi sididis ganawilebis kanons aqvs saxe: 

{ }P k  

0.3 (0.7) , 1,2,3,4;

, 5;

0, .

k k

p k

k

  



 

Tu

Tu 

yvela danarCeni Tvis

 

ipoveT p  da { 3}   xdomilebis mosalodneli sixSire, roca   SemTxveviTi 
sidideze tardeba 1000 dakvirveba.  
15.   SemTxveviTi sididis ganawilebis kanonia: 

  1 2 3 4 

P  0.1 a  0.3 b  
cnobilia, rom 3E  . ipoveT a  da b .  

16. cnobilia, rom arc erTi soko ar cocxlobs momaval wlamde. nebismieri 
soko momdevno wels iZleva   raodenobis axal sokos. davuSvaT, rom mimdina-

re wels xarobs ori soko. vipovoT momaval wels sokoTa   raodenobis gana-
wilebis kanoni, gamovTvaloT  -s maTematikuri lodini da dispersia, Tu Sem-
TxveviTi sididis ganawilebis kanonia:  

  0 1 2 

P  0.2 0.6 0.2 
m i T i T e b a: SeadgineT damoukidebeli  ,   wyvilis erToblivi ganawile-

bis kanoni –     . 
17. gamoTvaleT qvemoT moyvanili ganawilebis kanonebis mixedviT Sesabamisi 
SemTxveviTi sidideebis maTematikuri lodini da dispersia: 

  0 1 2 3 4 

P  1/8 3/8 1/8 1/4 1/8 
 

  -2 -1 0 1 2 3 

P  0.15 0.25 0.3 0.05 0.2 0.05 
 

  1 2 3 4 5 6 7 

P  0.1 0.2 0.1 0.2 0.1 0.2 0.1 
 

  3 4 5 6 7 
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P  1/18 5/18 7/18 1/18 4/18 
18. wesieri saTamaSo kamaTlis waxnagebze dawerilia cifrebi 1, 2, 2, 3, 3 da 3. 
avRniSnoT   asoTi kamaTlis erTxel gagorebisas mosuli qula. vipovoT  -s 

maTematikuri lodini da standartuli gadaxra.  
19. wesieri saTamaSo kamaTlis waxnagebze dawerilia cifrebi 1, 2, 2, 3, 3 da 3. 
avRniSnoT   asoTi kamaTlis orjer gagorebisas mosul qulaTa jami. aageT 

 -s ganawilebis kanoni da gamoTvaleT misi lodini da dispersia.  

20. samSeneblo kompanias sTavazoben or A  da B  proeqts da finansurma di-
reqtorma unda urCios kompanias am proeqtebidan romeli unda airCios. misi 
SefasebiT A  proeqti iZleva 150000 larian mogebas albaTobiT 0.5, 250000 la-
rian mogebas albaTobiT 0.2 da 100000 larian wagebas albaTobiT 0.3. B  proeq-
ti iZleva 100000 larian mogebas albaTobiT 0.6, 200000 larian mogebas alba-
TobiT 0.3 da 50000 larian wagebas albaTobiT 0.1. daadgineT romel proeqts 
unda dauWiros mxari finansurma direqtorma. miTiTeba: SeadareT erTmaneTs 

( )E A  da ( )E B .  

21. supermarketSi kvercxebi iyideba yuTebiT, romelSic devs 6 – 6 kvercxi. ga-
texili kvercxebis   raodenobis ganawilebis kanonia: 

  0 1 2 3 4 5 6 

P  0.8 0.14 0.03 0.02 0.01 0 0 
ipoveT: a)  -s maTematikuri lodini da dispersia; b) gautexavi kvercxebis ra-
odenobis maTematikuri lodini da dispersia.  
22.   SemTxveviTi sididis ganawilebis kanonia: 

  1 2 3 4 5 

P  a  0.3 0.2 0.1 0.2 
ipoveT: a da   SemTxveviTi sididis maTematikuri lodini da standartuli 

gadaxra.  
23.   SemTxveviTi sididis ganawilebis kanonia: 

  2 3 4 5 6 7 

P  0.05 0.25 a  b  0.1 0.3 

cnobilia, rom 4.9E  . vaCvenoT, rom a b  da gamovTvaloT   SemTxveviTi 

sididis standartuli gadaxra.  
24. wesier saTamaSo kamaTels agdeben manam sanam ar gamoCndeba 6 qula an ar 
Catardeba 4 agdeba.   iyos Catarebul agdebaTa raodenoba, xolo   – ki 

mosuli 6 qulebis raodenoba am TamaSSi. ipoveT: a)  -s ganawilebis kanoni; b) 

 -s standartuli gadaxra; g) E .  
25. komiteti, romlis SemadgenlobaSi Sedis 6 mamakaci da 4 qali, irCevs Tavis 
2 warmomadgenels. vigulisxmoT, rom komitetis nebismieri wevris arCeva 
Tanabarad SesaZlebelia da avagoT arCeuli qalebis raodenobis ganawilebis 
kanoni. vipovoT arCeuli qalebis mosalodneli ricxvi.  
26. agdeben wesier oTxwaxnaga piramidas, romelzec aRniSnulia cifrebi 1, 2, 3 
da 4. Semdeg agdeben wesier monetas imdenjer ra cifric mova piramidis 
fuZeze.   iyos piramidis fuZeze mosuli qula, xolo   – ki mosuli gerbeb-

is raodenoba: a) aCveneT, rom 4/1}2{ P ; b) aageT  -s ganawilebis kanoni; g) 

aCveneT, rom 
1

2
E E  ; d) gamoTvaleT D .  

27. monadires aqvs 4 tyvia. is esvris kurdRels manam sanam ar moartyams an 
tyvia ar gauTavdeba. gamoTvaleT srolaTa raodenobis maTematikuri lodini, 
Tu cnobilia, rom moxvedris albaTobaa 0.25.  
28. zeinkali emsaxureba 4 Carxs. albaToba imisa, rom es Carxebi 1 saaTis gan-
mavlobaSi ar moiTxovs koreqtirebas Sesabamisad aris 0.9, 0.8, 0.75 da 0.7. ipo-
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veT im Carxebis raodenobis maTematikuri lodini, romlebic 1 saaTis ganmav-
lobaSi ar moiTxovs koreqtirebas.  
29. samiznes esvrian meore moxvedramde. ipoveT srolaTa ricxvis maTematikuri 
lodini, Tu erTi sroliT moxvedris albaTobaa 0.2.  
30. mZRolma unda gaiaros 4 SuqniSani. TiToeuli SuqniSani mas gaatarebs 0.5 
albaTobiT. ipoveT SuqniSanTa ricxvis maTematikuri lodini mZRols pirvel 
gaCerebamde.  
31. samiznes esvrian pirvel moxvedramde. tyviebis raodenoba SeuzRudavia. erTi 
sroliT moxvedris albaTobaa p . gamoTvaleT, Tu ramdeni tyvia daixarjeba sa-
Sualod.  
32. kalaTburTels sajarimos Cagdeba SeuZlia albaTobiT 0.5. zedized saSua-
lod ramdeni sajarimos Cagdeba SeuZlia kalaTburTels.  
33. mocemulia   da   SemTxveviTi sidideebis ganawilebis kanonebi: 

  1 2 3 4 5 6 7 8 

P  0.15 0.2 0.15 0.1 0.15 0.05 0.15 0.05 
 

  9 8 7 6 5 4 3 2 

P  0.15 0.1 0.15 0.1 0.15 0.1 0.15 0.1 
gamoTvaleT: a) D ; b) D ; g) )(  D , Tu cnobilia, rom   da   damoukidebe-
lia.  
34. mizanSi moxvedris albaTobaa 1/3. ipoveT mizanSi moxvedrTa ricxvis dis-
persia.  
35. samiznes esvrian 3-jer. mizanSi moxvedris albaTobaa 0.4. ipoveT mizanSi 
moxvedraTa ricxvis maTematikuri lodini da dispersia.  
36. kalaTburTeli burTs isvris kalaTSi pirvel Cagdebamde. burTis kalaTSi 
Cagdebis albaTobaa 0.6. ipoveT srolaTa ricxvis maTematikuri lodini da 
dispersia.  
37. ipoveT dispersia   SemTxveviTi sididis, romelic warmoadgens A  xdomi-
lebis moxdenaTa raodenobas or damoukidebel eqsperimentSi Tu cnobilia, 
rom A  xdomilebis moxdenis albaTobebi am eqsperimentebSi erTi da igivea da 

2.1E .  

38.   SemTxveviTi sidide Rebulobs mxolod or mniSvnelobas: 
1x  da 2x , amas-

Tanave 12 xx  ; 6.0)( 1  xP  . aageT  -s ganawilebis kanoni, Tu cnobilia, rom 

4.1E  da 24.0D .  
39. cnobilia, rom aE   da bD  . ipoveT maTematikuri lodini da dispersia 

SemTxveviTi sidideebis: a)   ; b) 12   ; g) 323   . 
40. wliuri sadazRvevo Sesatani suraTis 5000 lariani sadazRvevo polisisaT-
vis Seadgens 650 lars. Tu empiriuli albaToba imisa, rom suraTs moiparaven 
wlis ganmavlobaSi aris 0.1, ra iqneba Tqveni mosalodneli danakargi suraTis 
dazRvevis SemTxvevaSi?  
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Tavi IX 
 

uwyveti tipis SemTxveviTi sidide 
 
 
  SemTxveviT sidides ewodeba uwyveti tipis, Tu misi ganawilebis funqcia 

– ( ) : { }F x P x    uwyvetia. Tu ganawilebis funqcia warmoidgineba 

 ( ) ( )

x

F x f u du 



   

saxiT, maSin ( )f x  funqcias ewodeba uwyveti   SemTxveviTi sididis ganawile-

bis simkvrive. simkvrives aqvs Semdegi Tvisebebi: 
a) ( ) 0f x   yoveli x -saTvis; 

b) ( ) 1f x dx





 ; 

g) { , } ( ) ( ) ( )

b

a

P a b F b F a f x dx         , sadac ,a b   aris nebismieri ( , )a b , ( , ]a b , 

[ , )a b , [ , ]a b  intervalebidan. 

uwyveti SemTxveviTi sididis mediana Me aris is mniSvneloba, romelic sim-
kvrivis grafikis qveS moTavsebul farTobs yofs or tol nawilad. maTematiku-
rad is ase ganimarteba: 

1
{ } ( ) ( )

2

Me

P Me F Me f x dx 


    . 

uwyveti SemTxveviTi sididis p -kvantili ewodeba iseT px  mniSvnelobas, 

romel mniSvnelobamdec simkvrivis grafikis qveS moTavsebuli farTobi p -s 
tolia: 

{ } ( ) ( )

px

p pP x F x f x dx p 


    . 

gasagebia, rom 0.5x Me .  

uwyveti SemTxveviTi sididis qveda kvartili 1Q  (Sesabamisad, zeda kvarti-

li, 3Q ) ewodeba 
1

4
-kvantils (Sesabamisad, 

3

4
-kvantils). 

sxvaobas 3 1Q Q  kvartilTSorisi gabnevis diapazoni ewodeba. 

ganawilebis (1 ) -kvantils zeda  -kritikuli wertili ewodeba. 

uwyveti SemTxveviTi sididis moda Mo ewodeba argumentis im mniSvne-

lobas, sadac simkvrive aRwevs maqsimums: ( ) max ( )
x

f Mo f x  . 

uwyveti SemTxveviTi sididis maTematikuri lodini (anu saSualo) gani-
marteba Semdegnairad: 

( )E xf x dx 




   . 

uwyveti SemTxveviTi sididis dispersia gamoiTvleba formuliT: 

2 2 2( )D x f x dx  




   . 

asimetriis koeficienti a gamoiTvleba formuliT:  
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3

3

1
( ) ( )a x f x dx







  . 

     eqscesis koeficienti e  tolia: 

4

4

1
( ) ( ) 3e x f x dx







   . 

 
magaliTebis amoxsnis nimuSebi: 

 
    magaliTi 1. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 

2
, 1 2;

( ) 3

0,

x x
f x


 

 



Tu

sxvagan.

 

a) SeamowmeT, rom ( )f x  akmayofilebs simkvrivis a da b Tvisebas; 

b) gamoTvaleT {1.5 2}P   . 

amoxsna. a) ( ) 0f x   yoveli x -saTvis, vinaidan 
2

0
3

x  , roca 0x  ; garda 

amisa,  

   
2 2

2 2 2

1

1

2 2 1
( ) | (2 1 ) 1

3 3 2 3

x
f x dx xdx





        . 

b)                     
2 2

2

1.5

1.5

2
{1.5 2} ( ) |

3 2

x
P f x dx       

2 21 1
(2 1.5 ) 1.75 0.583

3 3
      . 

magaliTi 2. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 
2(1 ), 1 1;

( )
0,

k x x
f x

    
 


Tu

sxvagan,
 

sadac k  mudmivia. ipoveT: a) k ;  b) {0.3 0.6}P   ; g) {| | 0.2}P   . 
amoxsna. a) visargebloT simkvrivis b TvisebiT: 

1

2 3 1

1

1

1
1 ( ) (1 ) ( ) |

3
f x dx k x dx k x x





 

        

3 31 1 4 4 8
(1 1 ) [( 1) ( 1) ] ( )

3 3 3 3 3

k
k k k k              , 

e. i. 
8

1
3

k
 . saidanac 3/8k  ; 

b)                     
0.6

2 3 0.6

0.3

0.3

3 3 1
{0.3 0.6} (1 ) ( ) |

8 8 3
P x dx x x        

           3 33 1 3 1
(0.6 0.6 ) (0.3 0.3 ) 0.136

8 3 8 3
       ; 

g)            
0.2

2 3 0.2

0.2

0.2

3 3 1
{| | 0.2} { 0.2 0.2} (1 ) ( ) |

8 8 3
P P x dx x x  



           

              3 33 1 3 1
(0.2 0.2 ) [ 0.2 ( 0.2) ] 0.152

8 3 8 3
         . 

magaliTi 3. savaWro centris gamyidvelTa wliuri xelfasi  , gazomi-
li 1000 larebSi, modelirdeba albaTuri ganawilebis simkvriviT: 
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7/ 2 , 16;
( )

0,

cx x
f x

 
 


Tu

sxvagan.
 

ipoveT: a) c -s mniSvneloba; b) albaToba imisa, rom SemTxveviT SerCeu-
li gamyidvelis wliuri xelfasi moTavsebulia 20 000 larsa da 30 000 
lars Soris.  

amoxsna. 

a)             7 / 2 5/ 2 5/ 2

16

16

2 2
1 ( ) | ( 0) ( 16 )

5 5 2560

c
f x dx cx dx cx c

 

   



             , 

saidanac 2560c  ; 

b)                
30

7 / 2 5/ 2 30

20

20

2
{20 30} 2560 2560 ( ) |

5
P x dx x           

      5/ 2 5/ 22 2
2560 ( ) 30 2560 ( ) 20 0.365

5 5

          . 

magaliTi 4. 100 000 litrebSi gazomili benzinis yovelkvireuli gayid-
vebi   aRiwereba ori A  da B  modeliT. A  modelis mixedviT: 

2 , 0 1;
( )

0,

x x
f x

 
 


Tu

sxvagan,
 

xolo B  modelis Tanaxmad: 
3 212 (1 ), 0 1;

( )
0,

x x x
f x

   
 


Tu

sxvagan.
 

a) ipoveT pirveli modelis mediana AM ; b) aCveneT, rom meore model-

sac igive mediana aqvs, B AM M . 

amoxsna. a) ganmartebis Tanaxmad: 
2

2

0

0

1
( ) 2 2 | ( )

2 2

A A

A

M M

M

A

x
f x dx xdx M



      . 

amitom 1/ 2AM  ; 

b) analogiurad:  

3 2 4 6

0

0

1
( ) 12 (1 ) (3 2 ) |

2

B B

B

M M

M
f x dx x x dx x x



        

4 6 4 23 ( ) 2 ( ) ( ) [3 2 ( ) ]B B B BM M M M        . 

gavixsenoT, rom 2 1
( )

2
AM  . meore mxriv, radganac 21 1 1 1

( ) [3 2 ] 2
2 2 4 2

      , 

amitom cxadia, rom 1/ 2B AM M  . 

magaliTi 5. me-3 magaliTSi gamoTvaleT wliuri xelfasis: a) mediana; 
b) qveda da zeda kvartilebi; g) moda;       d) maTematikuri lodini.  

amoxsna. a) gvaqvs: 

7 / 2 5/ 2 5/ 2

16

16

1 2
( ) 2560 2560 | 1024 1

2 5

M M

Mf x dx x dx x M

  



         . 

amitom medianisaTvis vRebulobT gantolebas: 
5/ 21024 1 1/ 2M    . 

saidanac advilad davaskvniT, rom 5/ 2 2048M  , anu 21.1Me  . Sesabamisad, 
wliuri xelfasis mediana iqneba 21.1 1000 21100   lari;  

b) ganmartebis Tanaxmad:  
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1 1

17/ 2 5/ 2 5/ 2

16 1

16

1 2
( ) 2560 2560 | 1024 1

4 5

Q Q

Q
f x dx x dx x Q

  



         . 

Sesabamisad, qveda kvartilisaTvis gvaqvs gantoleba: 5/ 2

11024 1 1/ 4Q    , 

saidanac gvaqvs: 2/5

1

4
(1024 ) 18

3
Q    . analogiurad davrwmundebiT, rom zeda 

kvartili 3 27.9Q  ; 

g) vinaidan simkvrive klebadi funqciaa intervalze [16, ) , amitom mo-

da iqneba 16Mo  . Sesabamisad, wliuri xelfasis modaa 16 1000 16000  lari. 
d) ganmartebis Tanaxmad: 

7 / 2 5/ 2

16 16

( ) 2560 2560E xf x dx x x dx x dx 
  

 



         

3/ 2 3/ 2

16 16

2 2 2
2560 ( ) | 0 2560 ( ) 16 | 26

3 3 3
x             . 

e. i. gamyidvelTa xelfasis saSualoa 
2

26 1000 26700
3
   lari. 

SevniSnavT, rom saSualo metia medianaze, vinaidan ganawileba dadebi-
Tad asimetriulia. 

magaliTi 6. gamoTvaleT moda me-4 magaliTis B  modelSi. 
amoxsna. gavawarmooT simkvrive da gavutoloT nuls: 

3 2 ' 2 4 2 2[12 (1 )] 36 60 12 (3 5 ) 0x x x x x x      . 

am gantolebis fesvebia: 0, 3/ 5  da 3/ 5 , romelTagan 0 1x   Sua-

ledSi vardeba mxolod 3/ 5  da aq 3 212 (1 )x x  funqcia aRwevs maqsimums. Se-

sabamisad, moda aris 3/ 5 0.775 . amitom gayiduli benzinis modaa: 
0.775 100 000 77 500   litri. 

magaliTi 7. benzingasamarTi sadguris yovelkvireuli moTxovna benzin-
ze   gazomili 1000 litrebSi modelirdeba simkvrivis funqciiT: 

2120 (1 ), 0 1;
( )

0,

x x x
f x

   
 


Tu

sxvagan.
 

gamoTvaleT saSualokvireuli moTxovna benzinze.  
amoxsna. ganmartebis Tanaxmad: 

1 1

2 3 4

0 0

( ) 120 (1 ) 120 ( )E xf x dx x x x dx x x dx 




            

4 5 1

0(30 24 ) | 30 24 6x x     . 

Sesabamisad, benzingasamarTi sadguris saSualo moTxovna benzinze kvira-
Si Seadgens: 6 1000 6000   litrs. 

magaliTi 8. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 

3
(2 ), 0 2;

( ) 4

0,

x x x
f x


   

 



Tu

sxvagan.

 

ipoveT: a) saSualo; b) dispersia; g) { }P         . 
amoxsna.  

a)              
2 2

2 3

0 0

3 3 3
( ) (2 ) ( )

4 2 4
E xf x dx x x x dx x x dx 





            

                        
3 4

2

0

3
( ) | 4 3 1

2 16

x x
     ; 
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b)              
2

2 2 2 2 2

0

3
( ) (2 ) 1

4
D x f x dx x x x dx





             

           
2 4 5

3 4 2

0

0

3 3 3 3 24 1
( ) 1 ( ) | 1 (6 ) 0 1 0.2
2 4 8 20 5 5

x x
x x dx            ; 

g)           { } {1 0.2 1 0.2}P P                

         
1 0.2 1 0.2 2 3

2 1 0.2

1 0.2

1 0.2 1 0.2

3 3 3 3
(2 ) ( ) ( ) |

4 2 4 4 4

x x
x x dx x x dx

 





 

          

         
2 3 2 33 (1 0.2) (1 0.2) 3 (1 0.2) (1 0.2)

( ) ( )
4 4 4 4

     
     

          
2 3 2 33 (1.447) (1.447) 3 (0.552) (0.552)

( ) ( ) 0.626
4 4 4 4

 
     . 

magaliTi 9. mocemulia ganawilebis simkvrive: 

0, 0,

( ) cos , 0 / 2,

0, / 2.

x

f x x x

x








  
 

 

ipoveT ganawilebis funqcia. 

amoxsna. visargebloT formuliT: ( ) ( )

x

F x f u du


  . 

Tu 0x  , maSin ( ) 0f x  . Sesabamisad, ( ) 0 0

x

F x du


  ; 

Tu 0 / 2x  , maSin 
0

0

( ) 0 cos sin

x

F x du udu x


    ; 

Tu / 2x  , maSin 
0 / 2

/ 2

0

0 / 2

( ) 0 cos 0 sin | 1

x

F x du udu du x







       .  

sabolood gvaqvs: 

0, 0,

( ) sin , 0 / 2,

1, / 2.

x

F x x x

x








  
 

 

 
amocanebi 

 
1.   SemTxveviTi sididis ganawilebis simkvrivea:  

1
(1 ), 0 8;

( ) 8

0,

c x x
f x


  

 



Tu

sxvagan.
 

ipoveT: a) c  mudmivis mniSvneloba; b) { 6}P   ; 

g) {4 6}P   .  

2.   SemTxveviTi sididis ganawilebis simkvrivea:  
2 , 0 3;

( )
0,

cx x
f x

  
 


Tu

sxvagan.
 

ipoveT: a) c  mudmivis mniSvneloba; b) { 2}P   ;  

g) {1.5 2.5}P   ; d) x -is mniSvneloba, Tu cnobilia, rom { } 0.2P x   .  

3.   SemTxveviTi sididis ganawilebis simkvrivea:  



120 

 



 


.,0

;30),2(
)(

2

sxvagan

Tu xxc
xf  

ipoveT: a) c  mudmivis mniSvneloba; b) { 1.5}P   .  

4.   SemTxveviTi sididis ganawilebis simkvrivea:  
2(4 ), 2 2;

( )
0,

c x x
f x

    
 


Tu

sxvagan.
 

ipoveT: a) c  mudmivis mniSvneloba;  b) { 0}P   ;  g) { 1}P   ;  

d) {| | 1}P   ; e) { 0.5 0.5}P    .  

5. kompiuteris `kartrijis~ muSaobis xangrZlivobaa   saaTi.   SemTxvevi-
Ti sididis ganawilebis simkvrivea:  

2 , 400;
( )

0, .

cx x
f x






 


Tu

sxvagan
 

gamoTvaleT c  mudmivis mniSvneloba. ipoveT albaToba imisa, rom: a) `kartriji~ 
imuSavebs sul cota 500 saaTi;  b) `kartriji~ Sesacvleli gaxdeba manam sanam 
is imuSavebs 600 saaTi; g) ori `kartriji~ Sesacvleli iqneba manam sanam TiToe-
uli imuSavebs 600-600 saaTi; d) oTxi `kartrijidan~ ori imuSavebs 600 saaTze 
mets, xolo ori 600 saaTze naklebs.  
6.   SemTxveviTi sididis ganawilebis simkvrivea:  

2( ) , 0 ;
( )

0,

c x a x a
f x

   
 


Tu

sxvagan.
 

ipoveT: a) a da c  mudmivis mniSvnelobebi, Tu 2 1a c  ;   
b) { / 2}P a  .  

7.   SemTxveviTi sididis ganawilebis simkvrivea:  

21
, 0 3;

( ) 9

0,

x x
f x


 

 



Tu

sxvagan.

 

ipoveT   SemTxveviTi sididis: a) mediana; b) qveda da zeda kvartilebi.  

8. kompiuteris `kartrijis~ saRebavis muSaobis xangrZlivoba  , gazomili sa-

aTebSi, modelirdeba albaTuri ganawilebis simkvriviT:  
2400 , 400;

( )
0,

x x
f x

 
 


Tu

sxvagan.
 

ipoveT `kartrijis~ muSaobis xangrZlivobis mediana.  
9.   SemTxveviTi sididis ganawilebis simkvrivea:  

2 4, 2 3;
( )

0,

x x
f x

  
 


Tu

sxvagan.
 

a) daxazeT simkvrivis grafiki; b) ipoveT   SemTxveviTi sididis mediana da 
moda; g) ipoveT kvartilTSorisi gabnevis diapazoni. 
10.   SemTxveviTi sididis ganawilebis simkvrivea:  

2 1
(1 ), 0 5;

( ) 5 5

0,

x x
f x


  

 



Tu

sxvagan.
 

a) daxazeT simkvrivis grafiki; b) ipoveT   SemTxveviTi sididis mediana da 

modaluri mniSvneloba.  
11.   SemTxveviTi sididis ganawilebis simkvrivea:  
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3
(2 ), 0 2;

( ) 4

0,

x x x
f x


  

 



Tu

sxvagan.

 

ipoveT   SemTxveviTi sididis modaluri mniSvneloba.  

12.   SemTxveviTi sididis ganawilebis simkvrivea:  
2(1 ), 0 1;

( )
0,

cx x x
f x

   
 


Tu

sxvagan.
 

a) ipoveT c ; b) gamoTvaleT moda; g) dawereT gantoleba, romelsac akmayo-
filebs mediana M .  
13.   SemTxveviTi sididis ganawilebis simkvrivea:  

21
, 0 3;

( ) 9

0,

x x
f x


 

 



Tu

sxvagan.

 

ipoveT saSualo da dispersia.  
14.   SemTxveviTi sididis ganawilebis simkvrivea:  

2 4, 2 3;
( )

0,

x x
f x

  
 


Tu

sxvagan.
 

ipoveT saSualo da dispersia.  
15.   SemTxveviTi sididis ganawilebis simkvrivea:  

1 1
(1 ), 0 8;

( ) 4 8

0,

x x
f x


  

 



Tu

sxvagan.

 

a) daxazeT simkvrivis grafiki; b) ipoveT saSualo da dispersia.  
16. sawarmos mier gamoSvebuli silikonis masa  , gazomili kilogramebSi, 
modelirdeba ganawilebis simkvriviT:  

23
(4 ), 0 4;

( ) 32

0,

x x x
f x


  

 



Tu

sxvagan.

 

a) daxazeT simkvrivis grafiki; b) ipoveT silikonis masis saSualo da dis-
persia.  
17. elementebis muSaobis xangrZlivoba  , gazomili saaTebSi, modelirdeba 

ganawilebis simkvriviT:  
43000 , 10;

( )
0,

x x
f x

 
 


Tu

sxvagan.
 

a) daxazeT simkvrivis grafiki; b) ipoveT elementebis muSaobis xangrZlivo-
bis saSualo da dispersia.  
18. kompiuteris `kartrijis~ muSaobis xangrZlivoba  , gazomili saaTebSi, 
modelirdeba albaTuri ganawilebis simkvriviT:  

2 , 400 900;
( )

0,

cx x
f x

  
 


Tu

sxvagan.
 

a) gamoTvaleT c -s mniSvneloba; b) daxazeT simkvrivis grafiki; g) ipoveT 
`kartrijis~ muSaobis xangrZlivobis saSualo da dispersia.  
19.   SemTxveviTi sididis ganawilebis funqciaa: 
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0, 2,

( ) 0.5 1, 2 4,

1, 4.

x

F x x x

x




   
 

 

ipoveT albaToba imisa, rom   SemTxveviTi sidide miiRebs mniSvnelobas, ro-
melic: a) naklebia 0.2-ze; b) naklebia 3-ze; g) ar aris naklebi 3-ze; d) ar aris 
naklebi 5-ze.  
20.   SemTxveviTi sididis ganawilebis funqciaa: 

2

0, 0,

( ) , 0 1,

1, 1.

x

F x x x

x




  
 

 

ipoveT albaToba imisa, rom 4 damoukidebeli dakvirvebis Sedegad   Sem-
TxveviTi sidide 3-jer miiRebs mniSvnelobas (0.25, 0.75) Sualedidan. 
21. ipoveT ganawilebis simkvrive, Tu ganawilebis funqciaa: 

0, 0,

( ) sin , 0 / 2,

1, / 2.

x

F x x x

x








  
 

 

22. ipoveT ganawilebis simkvrive, Tu ganawilebis funqciaa: 

0, 0,

( ) sin 2 , 0 / 4,

1, / 4.

x

F x x x

x








  
 

 

23. ipoveT ganawilebis funqcia, Tu ganawilebis simkvrivea:  

sin , 0 / 2,
( )

0,

x x
f x

 
 
 sxvagan.

 

24. ipoveT ganawilebis funqcia, Tu ganawilebis simkvrivea: 

1/ 2,1 2,
( )

0,

x x
f x

  
 
 sxvagan.

 

25. ipoveT [2, 8] monakveTze Tanabrad ganawilebuli SemTxveviTi sididis ga-
nawilebis simkvrive da standartuli gadaxra. 
26.   SemTxveviTi sididis ganawilebis funqciaa: 





















.2,1

,21),1(
3

1

,1,0

)(

x

xx

x

xF

Tu

Tu

Tu



 
gamoTvaleT albaToba imisa, rom eqsperimentis Sedegad   SemTxveviTi si-

dide miiRebs mniSvnelobas ]1,0(  intervalidan.  

27.   SemTxveviTi sididis ganawilebis funqciaa: 





















.2/,1

,2/2/),1(sin
2

1

,2/,0

)(









x

xx

x

xF

Tu

Tu

Tu

 

gamoTvaleT albaToba imisa, rom eqsperimentis Sedegad   SemTxveviTi si-

dide miiRebs mniSvnelobas ]4/,0(   intervalidan.  
28.  SemTxveviTi sididis ganawilebis simkvrivea: 
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



















.2/,0

,2/2/,cos
2

1

,2/,0

)(









x

xx

x

xf

Tu

Tu

Tu

 

gamoTvaleT albaToba imisa, rom 6/  .  
29.   SemTxveviTi sididis ganawilebis simkvrivea: 





















.,0

,0,sin
2

1

,0,0

)(





x

xx

x

xf

Tu

Tu

Tu

 

gamoTvaleT albaToba imisa, rom eqsperimentis Sedegad   SemTxveviTi sidide 

miiRebs mniSvnelobas ]2/,4/[   intervalidan.  

30.   SemTxveviTi sididis ganawilebis simkvrivea: 

















.1,0

,10,2

,0,0

)( 2

x

xx

x

xf

Tu

Tu

Tu

  

gamoTvaleT dispersia. 
31. eleqtromowyobilobis gamarTuli muSaobis dro ganawilebulia kanoniT 

xexf 03.003.0)(  , sadac x  aris dro saaTebSi. ipoveT albaToba imisa, rom eleq-
tromowyobiloba gamarTulad imuSavebs aranakleb 100 saaTs. 
32. traqtoris sawvavis tumbos 98% mwyobridan gamodis 3000 saaTi muSaobis Sem-
deg. rogoria albaToba imisa, rom tumbo mwyobridan gamova drois intervalSi 
[2000 sT, 2500 sT]? 
miTiTeba: igulisxmeT, rom tumbos muSaobis dro ganawilebulia 
eqsponencialurad.  
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Tavi X 
 

normaluri ganawileba 
 

SemTxveviT sidides ewodeba normaluri da aRiniSneba simboloTi 2( , )N a 

, Tu mis ganawilebis simkvrives (Sesabamisad, ganawilebis funqcias) aqvs saxe: 
2

2

2

( )

2

( , )

1
( )

2

x a

N a
f x e 

 






 

(Sesabamisad, 

2

2

2

( )

2

( , )

1
( )

2

t ax

N a
F x e dt

 






  ). 

2 2 2( , ) ( , ) ( , )EN MoN MeN a         da 2 2( , )DN    . 

standartuli normaluri ganawilebis ( (0,1)N ) simkvrive (Sesabamisad, ganawi-

lebis funqcia) aRiniSneba simboloTi: 
2

2
(0,1)

1
( ) : ( )

2

x

Nx f x e




   

(Sesabamisad, 

2

2
(0,1)

1
( ) : ( )

2

x t

Nx F x e dt






    ;  

garda amisa, ixmareba aRniSvna: 

2

2
0

0

1
( ) :

2

x t

x e dt




   ).  

cxadia, rom:  ( ) ( )x x   ; ( ) 1 ( )x x    ;  0( ) 0.5 ( )x x   , 0x  ;    
2( , )

(0,1)
N a a

N





 ;    { (0,1) , } ( ) ( )P N c d d c     ; 

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

P N a c d
 

 
     ; 

2, 0.1a

p px x a    ;   

2,

0.1

a

p

p

x a
x






 ,  

sadac 
2,a

px  aris 2( , )N a  -is p -kvantili; 

Z mniSvneloba: 2( ( , ) ) /Z N a a    . 
 

magaliTebis amoxsnis nimuSebi: 
 
magaliTi 1. vipovoT albaToba imisa, rom standartuli normaluri Sem-

TxveviTi sidide naklebia 1.18-ze, ( (0,1) 1.18)P N  ? 

amoxsna. davxazoT standartuli normaluri ganawilebis simkvrivis wiri 
da abscisTa RerZze avRniSnoT 1.18-is Sesabamisi wertili (am SemTxvevaSi 

1.18z  ).  
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normaluri ganawilebis cxrilis pirvel svetSi movZebnoT ricxvi 1.1, xo-
lo pirvel striqonSi ki – ricxvi .08.  

1.1-is Sesabamisi striqonisa da .08-is Sesabamisi svetis gadakveTaze vpou-
lobT ricxvs – 0.8810. amitom saZiebeli albaToba iqneba 

( (0,1) 1.18) 0.8810P N    anu 88.10%. 
magaliTi 2. vipovoT albaToba imisa, rom standartuli normaluri Sem-

TxveviTi sidide naklebia -0.63-ze, ( (0,1) 0.63)P N   ? 

amoxsna. am SemTxvevaSi 0.63z    da saZiebeli albaToba iqneba  
( (0,1) 0.63) ( (0,1) 0.63) 1 (0.63) 1 0.7357 0.2643P N P N          

anu 26.43%. 

 
 
magaliTi 3. vipovoT albaToba imisa, rom standartuli normaluri Sem-

TxveviTi sidide metia -1.48-ze, ( (0,1) 1.48)P N   ? 

amoxsna. am SemTxvevaSi 1.48z    da gamosaTvlelia normaluri ganawile-
bis wiris qveS -1.48-is marjvniv moTavsebuli aris farTobi.  

 
 
Tu visargeblebT normaluri ganawilebis simetriulobiTa da ( )z  fun-

qciis cxrilebiT, miviRebT: 
( (0,1) 1.48) ( (0,1) 1.48) (1.48) 0.9306P N P N       . 

SeniSvna. SegviZlia visargebloT sawinaaRmdego xdomilebis albaTobis 
gamosaTvleli formuliT da maSin magaliTi daiyvneba wina magaliTze: 

( (0,1) 1.48) 1 ( (0,1) 1.48) 1 ( (0,1) 1.48)

1 0.0694 0.9306.

P N P N P N          

  
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magaliTi 4. vipovoT albaToba imisa, rom standartuli normaluri Sem-

TxveviTi sidide moTavsebulia SualedSi -1.65-sa da 1.65-s Soris, 
( 1.65 (0,1) 1.65)P N   ? 

amoxsna. am SemTxvevaSi saZiebeli albaToba iqneba; 
( 1.65 (0,1) 1.65) (1.65) ( 1.65)P N        

(1.65) [1 (1.65)] 2 (1.65) 1 2 0.9505 1 0.9010           . 

SevniSnavT, rom amoxsnis procedurebi sqematurad gamosaxulia qvemoT -
moyvanil sam naxazze: 

 
 
magaliTi 5. vipovoT z -is iseTi mniSvneloba, romlis marjvniv standar-

tuli normaluri ganawilebis wiris qveS moTavsebuli aris farTobi tolia 
0.2000-is? 

amoxsna. cxadia, rom es amocana tolfasia z -is iseTi mniSvnelobis moZeb-
nis, romlis marcxniv normaluri ganawilebis wiris qveS moTavsebuli aris 
farTobi tolia 1-0.2000=0.8000-is. normaluri ganawilebis cxrilSi vpoulobT 
0.8000-sTan yvelaze axlos mdgom ricxvs – 0.7995-s. es ricxvi dgas 0.8-is Sesa-
bamisi striqonisa da 0.4-is Sesabamisi svetis gadakveTaze. amitom gasagebia, 
rom z -is saZiebeli mniSvnelobaa 0.84z  . 
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magaliTi 6. davuSvaT, rom avtomobilis dazianebis SemTxvevaSi avariul 

gamoZaxebaze reagirebis saSualo dro aris 25 wuTi. CavTvaloT, rom es sidi-
de ganawilebulia daaxloebiT normalurad da misi standartuli gadaxra 
tolia 4.5 wuTis. SemTxveviT SerCeul iqna 80 gamoZaxeba. daaxloebiT ramden 
maTganze moxdeba reagireba 15 wuTze nakleb droSi? 

amoxsna. am amocanis amosaxsnelad vipovoT normaluri wiris qveS 15-is 
marcxniv mdebare aris farTobi. 

nabiji 1. davxazoT grafiki da movniSnoT saZiebeli are. 
nabiji 2. vipovoT 15-is z  mniSvneloba: 

15 25 10
2.22

4.5 4.5

X EX X
z

X

  
      



 
. 

 
nabiji 3. vipovoT 2.22z   -sa da 0z  -s Soris mdebare aris farTobi. is 

tolia 0.4868-is. 
nabiji 4. gamovakloT 0.5000-s 0.4868. miviRebT 0.0132-s. 
nabiji 5. imisaTvis, rom gavigoT ramden gamoZaxebaze moxda reagireba 15 

wuTze nakleb droSi, gavamravloT SerCevis moculoba (80) miRebul farTob-
ze (0.0132). maSin miviRebT 1.056-s. maSasadame, 1.056 anu daaxloebiT erT gamoZa-
xebaze moxdeba reagireba 15 wuTze nakleb droSi. 

magaliTi 7. cnobilia, rom abiturientebis mxolod 10% SeiZleba gaxdes 
studenti. CavTvaloT, rom abiturientebis mier mogrovili qulebis mniSvne-
lobebi normaluradaa ganawilebuli saSualoTi 200 da standartuli gadax-
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riT 20. vipovoT is minimaluri qula, romelic saWiroa raTa abiturienti gax-
des studenti.  

amoxsna. vinaidan abiturientebis mier mogrovili qulebis mniSvnelobebi 
normaluradaa ganawilebuli, amitom im qulis mniSvneloba ( X ), romlis zevi-
Tac abiturienti gaxdeba studenti, aris iseTi ricxvi, romlis marjvniv nor-
maluri wiris qveS moTavsebuli aris farTobi tolia 10%-is anu 0.1000-is:  

 
nabiji 1. imisaTvis, rom vipovoT normaluri wiris qveS 200-sa da X -s So-

ris mdebare aris farTobi 0.5000-s gamovakloT 0.1000, miviRebT 0.4000-s. 
nabiji 2. vipovoT z  mniSvneloba, romelic Seesabameba normaluri ganawi-

lebis cxrilSi 0.4000-s. im SemTxvevaSi, roca cxrilSi ar iZebneba zustad es 
mniSvneloba viRebT masTan yvelaze axlos myofs, am SemTxvevaSi 0.3997-s. Sesa-
bamisi 1.28z  .  

nabiji 3. SevitanoT 1.28 z  mniSvnelobis gamosaTvlel formulaSi 
( ) /z X     da amovxsnaT X . 

1.28
X 




  

1.28 20 200 X    
25.60 200 225.60X     

226X  . 
e.i. imisaTvis, rom abiturienti gaxdes studenti, man unda moagrovos 226 

qula. 
SeniSvna. im SemTxvevaSi, roca farTobis mniSvneloba vardeba cxrilis 

ori mniSvnelobis zustad SuaSi, maSin viRebT maTi Sesabamisi z mniSvnelobe-
bidan ufro dids. magaliTad, Tu farTobis mniSvnelobaa 0.4500, is imyofeba 
0.4495-isa da 0.4505-is SuaSi da z mniSvnelobad viRebT 1.65-s da ara 1.64-s. 

sawyisi mniSvnelobis gamoTvla z  mniSvnelobis mixedviT: 
X z     . 

magaliTi 8. samedicino gamoklvelis mizniT mkvlevars surs SearCios ar-
teriuli wnevis safuZvelze Sedgenili populaciis SuaSi mdgomi adamianebis 
60%. vigulisxmoT, rom arteriuli wneva ganawilebulia normalurad saSualo-
Ti 120 da standartuli gadaxriT 8. davadginoT SesarCevi adamianebis arteriu-
li wnevis zeda da qveda sazRvari. 

amoxsna. gasagebia, rom SesarCevi adamianebis arteriuli wnevis zeda da 
qveda sazRvari iqneba is ori mopirdapire ricxvi, romelTa gareT normaluri 
wiris qveS moqceuli TiToeuli kudis farTobia 20%.  
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                             X2       120      X1 
cxadia, rom z  mniSvneloba, romelic Seesabameba normaluri ganawilebis 

cxrilSi 0.5000-0.2000=0.3000 farTobs tolia 0.84-is. SevitanoT igi X z      
formulaSi. miviRebT, rom  

1 0.84 8 120 126.72X z         . 

meores mxriv, standartuli normaluri ganawilebis saSualos mimarT si-

metriulobis gamo 2X -is gamosaTvlelad unda aviRoT 0.84z   . Sesabamisad 

gveqneba: 

2 0.84 8 120 113.28X z          . 

e. i. mkvlevarma unda SearCios iseTi adamianebi, romelTa arteriuli wne-
va meryeobs 113.8-sa da 126.72-s Soris,  

113.28 126.72X  . 

magaliTi 9. mocemulia 2(23, )N   da { 27} 0.83P    . ipoveT  . 

amoxsna. cxadia, rom 
23

(0,1)Z N





  . garda amisa, xdomilebebi { 27}   

da 
23 27 23

{ }


 

 
  ekvivalenturia. amitom 

23 27 23 4
{ 27} { } { } 0.83P P P Z




  

 
      , 

anu 
4

( ) 0.83


  . saidanac, magaliTi 5-is analogiurad: 
4

0.9542

  da, Sesa-

bamisad, 
4

4.19
0.9542

   . 

magaliTi 10. mas Semdeg rac nika Camosvams ekas manqanidan qalaqis cen-
tralur fostasTan, is moZraobs qalaqSi da garkveuli drois Semdeg brun-
deba ekas wasayvanad. nikas varaudiT ekas mier fostaSi gatarebuli dro da-
axloebiT normaluradaa ganawilebuli saSualoTi 6 wuTi da standartuli 
gadaxriT 1.3 wuTi. ramdeni wuTis Semdeg unda dabrundes nika fostasTan, rom 
ar mouwios lodini sul cota 95%-iani garantiiT.  

amoxsna. T  iyos ekas mier fostaSi gatarebuli dro. maSin 2(6,1.3 )T N . t  
iyos fostasTan ekas Camosmidan nikas ukan dabrunebamde gasuli dro. mosaZeb-
nia iseTi t , romlisTvisac: { } 0.95P T t  . es Tanafardoba tolfasia: 

6 6
{ } 0.95

1.3 1.3

T t
P

 
  , anu 

6
( ) 0.95 (1.645)

1.3

t 
    , saidanac gvaqvs: 

6
1.645

1.3

t 
 . aqedan 

advilad miviRebT, rom 8.1385 8.14t   . maSasadame, nika ar unda dabrundes 8.14 
wuTze adre. 

magaliTi 11. biologi agrovebs monacemebs konkretuli saxeobis kaqtusis 
simaRlis Sesaxeb. misi dakvirvebiT kaqtusebis 34.25%-is sigrZe 12 sm-ze nakle-
bia, xolo 18.4%-is sigrZe 16 sm-ze metia. biologma dauSva, rom simaRle gana-
wilebulia normalurad. vipovoT am ganawilebis saSualo da standartuli 
gadaxra. 
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amoxsna. kaqtusis simaRle avRniSnoT H -iT, 2( , )H N a  . mosaZebnia a  da 

 . biologis dakvirvebis Tanaxmad: { 12} 0.342P H    da { 16} 0.184P H   . Sesaba-

misad,  
12

( ) 0.342
a




   da 

16
( ) 1 0.184 0.816

a




    . 

amitom 
12

0.407
a




   da 

16
0.900

a




 . saidanac vaskvniT, rom: 13.2a   da 

3.06  . 
magaliTi 12. supermarketSi dRis ganmavlobaSi gayiduli citrusebis ra-

odenoba modelirdeba normaluri ganawilebiT. aRmoCnda, rom xangrZlivi pe-
riodis manZilze dReSi saSualod iyideboda 35 kg. citrusi, xolo 15 kg-ze 
naklebi gayidul iqna saSualod yoveli 20 dRidan erT dReSi. a) gamoTvaleT 
gayidvebis standartuli gadaxra  ; b) cnobilia, rom konkretul dRes gaiyi-
da 53 kg-ze meti citrusi. ipoveT albaToba imisa, rom am dRes gaiyida 56 kg-
ze meti citrusi. 

amoxsna. dReSi gayiduli citrusebis raodenoba aRvniSnoT  -Ti. maSin: 

2(35, )N   da 
1

{ 15} 0.05
20

P     .  

a)              
15 35

{ 15} 0.05 ( ) 0.05P 



      

                    

15 35
1.6448 12.2




     ; 

b)             
{( 56) ( 53)} { 56}

{ 56 | 53}
{ 53} { 53}

P P
P

P P

  
    

 

  
 

 
 

                     

56 35
1 ( )

1 0.957412.2 0.608
53 35 1 0.9299

1 ( )
12.2





  

 


. 

 
amocanebi 

 
1. cnobilia, rom (0,1)Z N . normaluri ganawilebis funqciis cxrilis gamoye-

nebiT ipoveT albaTobebi: 
a) { 1.23}P Z  ; b) { 2.47}P Z  ; g) { 0.16}P Z  ; d) { 1.24}P Z  ;  

e) { 2.38}P Z  ;  v) { 0.59}P Z  ; z) { 1.83}P Z   ; T) { 2.06}P Z   ;  

i) { 0.07}P Z   ; k) { 1.83}P Z   ; l) { 2.76}P Z   ; m) { 0.21}P Z   .  

2. cnobilia, rom (0,1)Z N . ipoveT albaTobebi:  

a) {1.15 1.35}P Z  ; b) {1.11 2.22}P Z  ; g) {0.39 2.42}P Z  ;  

d) {0 1.55}P Z  ; e) { 1.82 2.33}P Z   ;  v) { 0.85 2.03}P Z   ;  

z) { 2.51 1.09}P Z   ; T) { 0.55 0}P Z   ;  

i) { 2.82 1.82}P Z    ; k) { 1.75 1.00}P Z    ;  

l) { 2.57 0.12}P Z    ; m) { 1.96 1.96}P Z   .  

3. cnobilia, rom (0,1)Z N . ipoveT Sesabamisad s, t, u an v, Tu:  
a) { } 0.67P Z s  ; b) { } 0.88P Z t  ; g) { } 0.98P Z u  ; 

d) { } 0.85P Z v  ; e) { } 0.41P Z s  ;  v) { } 0.12P Z t  ; 

z) { } 0.01P Z u  ; T) { } 0.22P Z v  ; i) { } 0.99P Z s  ; 

k) { } 0.97P Z t  ; l) { } 0.85P Z u  ; m) { } 0.5P Z v  .  

4. mocemulia (20,16)N  . ipoveT Semdegi albaTobebi: 
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 a) { 26}P   ; b) { 30}P   ; g) { 17}P   ; d) { 13}P   .  

5. mocemulia (24,9)N  . ipoveT Semdegi albaTobebi: 

 a) { 29}P   ; b) { 31}P   ; g) { 22}P   ; d) { 16}P   .  

6. mocemulia (50,16)N  . ipoveT Semdegi albaTobebi: 

 a) {54 58}P   ; b) {40 44}P   ; g) {47 57}P   ;  

d) {39 53}P   ; e) {44 56}P   .  

7.   SemTxveviTi sidide ganawilebulia normalurad saSualoTi 3 da disper-

siiT 4. ipoveT albaToba imisa, rom   miiRebs uaryofiT mniSvnelobas.  

8.   SemTxveviTi sidide ganawilebulia normalurad saSualoTi a  ( 0)a   da 

dispersiiT 2 / 4a . a) ipoveT { 1.5 }P a  ; b) ipoveT albaToba imisa, rom   uaryo-
fiTia.  
9. mocemulia (44,25)N  . ipoveT Sesabamisad s, t, u an v, Tu:  

a) { } 0.98P s   ;    b) { } 0.77P t   ;  

g) { } 0.05P u   ;   d) { } 0.33P v   .  

10. mocemulia (15, 4)N  . ipoveT Sesabamisad s, t, u, v an w Tu: 

 a) { } 0.91P s   ;   b) { } 0.57P t   ;   g) { } 0.10P u   ;  

d) { } 0.39P v   ;   e) {15 15 } 0.9P w w     .  

11. mocemulia (35.4,12.5)N  . ipoveT Sesabamisad s, t, u an v, Tu:  

a) { } 0.96P s   ;    b) { } 0.94P t   ;  

g) { } 0.29P u   ;   d) { } 0.15P v   .  

12.  SemTxveviTi sidide ganawilebulia normalurad saSualoTi 32 da dis-

persiiT 2 . albaToba imisa, rom   naklebia 33-ze aris 0.64. ipoveT 2 .  

13.   SemTxveviTi sidide ganawilebulia normalurad dispersiiT 18 da 

{ 73} 0.03P    . ipoveT saSualo.  

14.   SemTxveviTi sidide ganawilebulia normalurad, { 59} 0.02P     da 

{ 29} 0.93P    . ipoveT   SemTxveviTi sididis saSualo da standartuli ga-

daxra.  

15. mocemulia 2( , )N a  , { 9.81} 0.16P     da { 8.82} 0.01P    . ipoveT a  da  .  
16. afTiaqSi wamlis damzadebaze daxarjuli dro ganawilebulia normalu-
rad saSualoTi 15 wuTi da standartuli gadaxriT 2.8 wuTi. ipoveT albaTo-
ba imisa, rom wamlis damzadebaze daxarjuli dro: a) 20 wuTze metia; b) 8 
wuTze naklebia; g) moTavsebulia 10 wuTsa da 18 wuTs Soris.  
17. jgufSi 16 wlis gogonebis simaRle ganawilebulia normalurad saSualoTi 
161.2 sm da standartuli gadaxriT 4.7 sm. ipoveT albaToba imisa, rom am jgu-
fidan erTi gogonas simaRle: a) 165 sm-ze metia; b) 150 sm-ze naklebia;  g) moTav-
sebulia 165 sm-sa da 170 sm-s Soris; d) moTavsebulia 150 sm-sa da 163 sm-s So-
ris. 16 wlis 500 SerCeuli gogonasaTvis SeafaseT raodenoba im gogonebis, ro-
melTa simaRle gava zemoT moyvanili 4 diapazonidan.  
18. avtomobilis SuSis sawmendi rezinis sigrZe ganawilebulia normalurad 
saSualoT 25 sm da standartuli gadaxriT 0.2 sm. SeafaseT 200 cali SuSis 
sawmendidan ramdenis sigrZes unda movelodeT, rom iqneba: a) 25.3 sm an meti; 
b) moTavsebuli 24.89 sm-sa da 25.11 sm-s Soris; g) moTavsebuli 24.89 sm-sa da 
25.25 sm-s Soris.  
19. avtomobilis gacveTili samuxruWe xundis Secvlis dro ganawilebulia 
normalurad saSualoTi 90 wuTi da standartuli gadaxriT 5.8 wuTi. ipoveT 
albaToba imisa, rom xundis Secvlas dasWirdeba: a) 105 wuTze meti; b) 85 wuT-
ze naklebi. daadgineT saSualos mimarT simetriuli ( , )a b  intervali, romel-
Sic moxvdeba xundis Secvlis dro 90%-iani saimedoobiT.  
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20. kompaniis mier warmoebuli dRis ganaTebis muSaobis xangrZlivoba ganawi-
lebulia normalurad saSualoTi 2010 saaTi da standartuli gadaxriT 20.1 
saaTi. kompaniam gadawyvita gazardos gayidvebis ricxvi, risTvisac man valde-
buleba aiRo sagarantio drois gasvlamde gafuWebuli nebismieri dRis gana-
Teba ufasod Secvalos axliT. vipovoT is sagarantio dro, romlis dawesebis 
SemTxvevaSi kompanias mouwevs ufasod Secvalos dRis ganaTebis mxolod 3%.  
21. yvavilis foTolis sigrZe ganawilebulia normalurad saSualoTi 18.2 sm 
da standartuli gadaxriT 2.3 sm. a) ipoveT albaToba imisa, rom yvavilis 
foTlis sigrZe moTavsebulia 16 sm-sa da 20 sm-s Soris; b) yvavilis foTle-
bis 12% h  sm-ze grZelia, xolo 20% l  sm-ze moklea. ipoveT h  da l ; g) Seafa-
seT yvavilis 500 foTlidan ramdeni iqneba 14 sm-ze mokle.  
22. boTls, romelSic asxia ualkoholo sasmeli, aweria 330 ml. sinamdvileSi 
Camosxmuli ualkoholo sasmelis moculoba ganawilebulia normalurad stan-
dartuli gadaxriT 2.5 ml. ramdeni unda iyos Camosxmuli ualkoholo sasme-
lis moculobis saSualo, raTa darwmunebuli viyoT, rom boTlebis sul cota 
99%-Si sasmeli meti iqneba 330 ml-ze. 
23. fuTas, romelSic iyideba Saqari, aqvs warwera – 1 kg. Saqari. faqtobrivad, 
fuTaSi moTavsebuli Saqris wona ganawilebulia normalurad saSualoTi 1.08 
kg. fuTebis Semowmebam aCvena, rom fuTebis 2.5% naklulia (Seicavs miTiTe-
bul 1 kg-ze nakleb Saqars). a) ipoveT am ganawilebis standartuli gadaxra; 
b) Tu mocemuli fuTa naklulia, maSin gamoTvaleT albaToba imisa, rom misi 
wona saSualoze 3 standartuli gadaxriT naklebia.  
24. generatoris muSaobis xangrZlivoba ganawilebulia normalurad saSualo-
Ti 210 sT. aRmoCnda, rom generatorebis 4% muSaobs 222 saaTze mets. ipoveT 
am ganawilebis dispersia.  
25. albaTobis gamocdaze studentebis 15% Rebulobs 63 qulaze mets, xolo 
10% – 32 qulaze naklebs. vigulisxmoT, rom qulebi ganawilebulia normalu-
rad da vipovoT qulebis saSualo da standartuli gadaxra.  
26. mziani saaTebis raodenoba TveSi, H  garkveul kurortze, ganawilebulia 
normalurad saSualoTi 130 sT. cnobilia, rom { 179} 0.975P H   . a) gamoTva-

leT H -is standartuli gadaxra; b) gamoTvaleT {100 150}P H  .  
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Tavi XI 
 

organzomilebiani SemTxveviTi sidide 
 

diskretuli organzomilebiani ( , )  SemTxveviTi sididis ganawilebis ka-

nons (anu   da   SemTxveviTi sidideebis erTobliv ganawilebis kanons) aqvs 

organzomilebiani cxrilis saxe, romelic gvaZlevs SesaZlo mniSvnelobebis 

calkeuli komponentebis CamonaTvals da im p(xi, yj) albaTobebs, ra albaTobe-

biTac miiReba mniSvneloba (xi, yj):  

    

 x1  x2  …  xi … xn 

y1 p(x1, y1) p(x2, y1)  …  p(xi, y1) … p(xn, y1) 

…  …  …  … … … … 

yj p(x1, yj) p(x2, yj)  …  p(xi, yj) … p(xn, yj) 

…  …  …  … … … … 

ym p(x1, ym) p(x2, ym)  …  p(xi, ym) … p(xn, ym) 

,
( , ) 1i ji j

p x y  ; ( ) ( , )i i jj
P x p x y   ; ( ) ( , )j i ji

P y p x y   . 

organzomilebiani ( , )  SemTxveviTi sididis ganawilebis funqcia (an   da 

  SemTxveviTi sidideebis erToblivi ganawilebis funqcia) ewodeba funqcias: 

F( х, у ) = P (   x,    y ).  

1) 0 ≤ F(x, y) ≤ 1; 

2) F(x, y) aris TiToeuli argumentis mimarT araklebadi, marjvnidan uwyve-

ti funqcia; 

3) adgili aqvs zRvrul Tanafardobebs:  

F(-∞, y) = 0; F(x, - ∞) = 0; F(- ∞, -∞) = 0; F( ∞, ∞) = 1; 

4) F(x, ∞) = F1(x): = P(  x);  F(∞, y) = F2(y): = P( y). 

SemTxveviT sidideebs ewodeba damoukidebeli, Tu  

F(x, y) = F1(x) F2(y). 

diskretuli SemTxveviTi sididebi damoukidebelia maSin da mxolod maSin, 

roca  

p(xi, yj)= p(xi) p( yj), ,i j . 

uwyveti organzomilebiani SemTxveviTi sididis erToblivi ganawilebis 

simkvrive (anu organzomilebiani simkvrive) ewodeba erToblivi ganawilebis 

funqciis Sereul meore rigis kerZo warmoebuls: 
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yxF
yxf
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y x
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







 1),( dxdyyxf  ;        4) (( , ) ) ( , ) .
D

p X Y D f x y dxdy    
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1
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( ) ( , )

( ) ( , )

x

d f u y dydu
dF x dF x

f x f x y dy
dx dx dx





 



 
 

     

 
 ,  

analogiurad, 




 .),()(2 dxyxfyf  

6) uwyveti SemTxveviTi sidideebi damoukidebelia maSin da mxolod maSin, 

roca f(x, y)= f1(x) f2( y). 

 

kovariacia. korelaciis koeficienti. 

 

kovariaciis koeficienti an ubralod kovariacia ewodeba sidides:  

cov( , ) [( )( )] ( )E E E E E E             . 

1) Tu   da   damoukidebelia, maSin cov( , ) 0    (Sebrunebuli debuleba araa 

samarTliani); 

2) cov( , ) D   ; 

3) cov( , ) cov( , )    ; 

4) cov( , ) cov( , )c c      ; 

5) cov( , ) cov( , ) cov( , )         ; 

6) ( ) 2cov( , )D D D         ; 

7) | cov( , ) | D D     . 

korelaciis koeficienti ewodeba sidides: 

 cov ,
( , ) :

E E
E

D D

     
  

  

  
   

 
. 

a) –1(,)1. 

b) Tu (,)=1, maSin =k+b, sadac k da b – mudmivebia, k>0. 

g) Tu (,)= –1, maSin =k+b, sadac k da b – mudmivebia, k<0. 

d) Tu =k1+b1, (k10) an =k2+b2 (k20), maSin (,)=1 roca ki>0; (,)= – 1 roca 

ki<0 (i = 1,2). 

magaliTi 1. mocemulia organzomilebiani SemTxveviTi sididis ganawilebis 

kanoni: 
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     

-2 3 6 

-0.8 0.1 0.3 0.1 

-0.5 0.15 0.25 0.1 

vipovoT caklkeuli SemTxveviTi sididis ganawilebis kanoni. 

amoxsna. cxrilSi moyvanili albaTobebis svetebis mixedviT SekrebiT mivi-

RebT  –s ganawilebis mwkrivs: 

  -2 3 6 

р 0.25 0.55 0.2 

albaTobebis SekrebiT striqonebis mixedviT miviRebT  -s ganawilebis 

mwkrivs: 

  -0.8 -0.5 

p 0.5 0.5 

magaliTi 2. mocemulia   da   damoukidebeli SemTxveviTi sidideebis ga-

nawilebis kanoni: 

  -2 3 6    -0.8 -0.5 

р 0.2 0.5 0.3  p 0.4 0.6 

vipovoT max{ , }Z    SemTxveviTi sididis ganawilebis kanoni. 

amoxsna. Z  SemTxveviTi sididis SesaZlo mniSvnelobebia: -0.8; -0.5; 3 da 6. 

gamovTvaloT Sesabamisi albaTobebi. gvaqvs: 

( 0.8) {( 2) ( 0.8)} ( 2) ( 0.8) 0.2 0.4 0.08P Z P P P                    ; 

( 0.5) {( 2) ( 0.5)} ( 2) ( 0.5) 0.2 0.6 0.12P Z P P P                    ; 

( 3) {[( 3) ( 0.8)] [( 3) ( 0.5)]}P Z P                 

[( 3) ( 0.8)] [( 3) ( 0.5)] 0.5 0.4 0.5 0.6 0.5P P                  ; 

( 6) {[( 6) ( 0.8)] [( 6) ( 0.5)]}P Z P                 

[( 6) ( 0.8)] [( 6) ( 0.5)] 0.3 0.4 0.3 0.6 0.3P P                  . 

magaliTi 3. davuSvaT, rom elementarul xdomilebaTa sivrce Sedgeba sami 

tolalbaTuri elementaruli xdomilebisagan 1 2 3{ , , }    , 

1 2 3( ) ( ) ( ) 1/ 3P P P     . ganvmartoT   da   SemTxveviTi sidideebi Semdegnai-

rad: 1 2( ) 1, ( ) 0,      3( ) 1   ; 

1 2 3( ) 1, ( ) 0, ( ) 1        . 

maSin gasagebia, rom   , 
1 1 1

( ) 1 0 ( 1) 0
3 3 3

E E          . Sesabamisad, 

( )E E E    . meores mxriv,  

2{ 0} { 0} { 0, 0} ( ) 1/ 3P P P P            , 
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maSin rodesac   da   SemTxveviTi sidideebi damoukidebeli rom iyos 

{ 0, 0}    xdomilebis albaToba unda yofiliyo 
1 1 1

3 3 9
  , e. i   da   araa 

damoukidebeli. 

magaliTi 4. davuSvaT, rom  SemTxveviTi sidide simetriuladaa ganawile-

buli nulis irgvliv, e. i. E=0. vTqvaT, =2. maSin E()=E(
3
)=0, vinaidan 3

 ag-

reTve, simetriuladaa ganawilebuli nulis irgvliv. meores mxriv, EE=0, vi-

naidan E=0. amitom: 

 
( , ) 0

E E E  
  




  . 

e. i. korelacia (da, maSasadame, kovariacia) SeiZleba iyos nuli, maSinac ki 

roca SemTxveviTi sidideebi damokidebulia. 

magaliTi 5. davuSvaT, rom  da  SemTxveviTi sidideebis erToblivi gana-

wilebis kanoni mocemulia Semdegi cxriliT: 

  

 

1 2  

1 1/5 0 1/5 

2 0 3/5 3/5 

3 1/5 0 1/5 

 2/5 3/5  

cxadia, rom: 

1 1/ 5 2 3/ 5 3 1/ 5 2E        ; 1 2 / 5 2 3/ 5 8 / 5E      ; 

  1 1 1/5 2 2 3/5 3 1 1/5 16/5E            ;   0E E E    . 

aqedan gamomdinare, korelaciis koeficienti nulia, maSin rodesac (iseve 

rogorc wina magaliTSi) naTelia, rom adgili aqvs  SemTxveviTi sididis 

funqcionalur damokidebulebas  SemTxveviT sidideze. 

magaliTi 6.  da  SemTxveviTi sidideebis qvemoT moyvanili erToblivi 

ganawilebis kanonis mixedviT gamovTvaloT korelaciis koeficienti (,). 

 

      

 

1 2 3  

 

10 1/36 0 0 1/36 

20 2/36 1/36 0 3/36 

30 2/36 2/36 2/36 6/36 

40 1/36 9/36 16/36 26/36 

 6/36 12/36 18/36  

 



137 

 

10 1/ 36 20 3/ 36 30 6 / 36 40 26 / 36 35.83E          ; 

1 6 / 36 2 12 / 36 3 18 / 36 2.3E        ; 

     
2 2 2

10 35,83 1/ 36 20 35.83 3/ 36 30 35.83 6 / 36D            

 
2

40 35,83 26 / 36 57.64    ; 7.6  ; 

     
2 2 21 2,3 6 / 36 2 2.3 12 / 36 3 2.3 1 18 / 36 0.556D           ; 0.746  ; 

  10 1 1/36 20 1 2/36 20 2 1/36 30 1 2/36 30 2 2/36E                   

30 3 2/36 40 1 1/36 40 2 9/36 40 3 16/36 86.94             ; 

   ( , ) 6.94 2.3 35.83 / 7.6 0.746 0.8        . 

 

amocanebi 
 

1. wesier saTamaSo kamaTels agdeben manam sanam ar gamoCndeba 6 qula an ar 

Catardeba 4 agdeba.   iyos Catarebul agdebaTa raodenoba, xolo   – ki 

mosuli 6 qulebis raodenoba am TamaSSi. ipoveT: a)  -s ganawilebis kanoni; b) 

 -s standartuli gadaxra; g) E .  

2. wina amocanis pirobebSi, Tu moTamaSes TamaSis ganmavlobaSi mouvida 6 

qula, maSin is igebs 100 lars, xolo Tu TamaSis ganmavlobaSi ar mova 6 

qula, maSin moTamaSe agebs 150 lars. vipovoT moTamaSis mier mogebuli 

Tanxis maTematikuri lodini.  

3. komiteti, romlis SemadgenlobaSi Sedis 6 mamakaci da 4 qali, irCevs Tavis 

2 warmomadgenels. vigulisxmoT, rom komitetis nebismieri wevris arCeva 

Tanabarad SesaZlebelia da avagoT arCeuli qalebis raodenobis ganawilebis 

kanoni. vipovoT arCeuli qalebis mosalodneli ricxvi.  

4. agdeben wesier oTxwaxnaga piramidas, romelzec aRniSnulia cifrebi 1, 2, 3 

da 4. Semdeg agdeben wesier monetas imdenjer ra cifric mova piramidis 

fuZeze.   iyos piramidis fuZeze mosuli qula, xolo   – ki mosuli gerbeb-

is raodenoba: a) aCveneT, rom 4/1}2{ P ; b) aageT  -s ganawilebis kanoni; g) 

aCveneT, rom 
1

2
E E  ; d) gamoTvaleT D .  

5. monetas agdeben 5-jer.   SemTxveviTi sidide iyos mosul gerbTa ricxvi, 

xolo   SemTxveviTi sidide ki bolo or agdebaSi mosul gerbTa ricxvi. 

avagoT am SemTxveviTi sidideebis erToblivi ganawilebis kanoni da vipovoT 

kovariacia. 

6 32 kartidan SemTxveviT iReben 2-s.   SemTxveviTi sidide iyos amoRebuli 

tuzebis ricxvi, xolo   SemTxveviTi sidide ki amoRebuli mefeebis ricxvi. 

avagoT am SemTxveviTi sidideebis erToblivi ganawilebis kanoni da vipovoT 

korelaciis koeficienti. 

7. mocemulia  ,   da   SemTxveviTi sidideebis ganawilebis kanonebi: 

  -1 -2 -3 -10 -12 -20 -30 -40 

P  0.1 0.1 0.1 0.09 0.3 0.009 0.3 0.001 
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  1 2 3 4 5 6 7 8 

P  0.001 0.2 0.001 0.3 0.008 0 0.09 0.4 

         

  20 10 5 2 1 -2 -5 -10 

P  0.001 0.2 0.009 0.29 0.001 0.009 0.2 0.29 

gamoTvaleT: a) )( 2E ; b) )2( E ; g) )2/(E  b) )(  D , Tu cnobilia, rom  , 

  da   damoukidebelia.  

8. cnobilia, rom aE   da bD  . ipoveT maTematikuri lodini da dispersia 

SemTxveviTi sidideebis: a)   ; b) 12   ; g) 323   . 

9. A  iyos xdomileba: 3 wesieri monetis agdebisas ori gerbis mosvla. 3 mone-

tas agdeben n -jer. ipoveT maTematikuri lodini da dispersia SemTxveviTi si-

dideebis   da  , sadac   aris n  cdaSi A  xdomilebis moxdenaTa ricxvi, 

xolo n/   ki A  xdomilebis sixSire.  

10. navTobmompovebeli kompania ganixilavs ori mimarTulebiT burRvis SesaZ-

leblobas. Sefasebis mixedviT I mimarTulebiT warmatebis albaTobaa 0.2 da es 

iZleva 30 milionian mogebas, xolo marcxis albaToba Seadgens 0.8-s da es iw-

vevs 3 milionian danakargs. II mimarTulebis SemTxvevaSi ki 0.1 albaTobiT mii-

Rebs 70 milionian mogebas da 0.9 albaTobiT dakargavs 4 milions. romel mi-

marTulebaze unda gaakeTos arCevani kompaniam?  

11. ra Seicvleba wina amocanaSi, Tu II mimarTulebiT warmatebis albaToba iq-

neba 0.1-is nacvlad 0.11? 

12. saarCevno kampaniisaTvis Tanxis Segrovebis ori meTodi ganixileba: I) weri-
lebis miwera da II) kardakar siaruli. wina wlebis gamocdilebis mixedviT 
Sedgenili saSualo Semowirulobebi da Sesabamisi albaTobebi Sefasebulia 
Semdegnairad: 

I) meTodi  II) meTodi 
xi 10 5 0  xi 15 3 0 

pi 0.3 0.2 0.5  pi 0.3 0.1 0.6 

rogoria saSualo Semosavlebi? romeli qmedeba jobia?  

13. ipoveT )(  E  da )(  D , sadac  32  , 13
4

1
  , Tu cnobilia, rom: 

2E , 5.0D , 3E , 2D , 4E , 1D , 1)( E , 5),cov(  , 5.0),( 

.   
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Tavi XII 
 

wertilovani da intervaluri Sefasebebi.  
ndobis intervali saSualosaTvis 

 
 

Sefasebis amocana: n moculobis 1( ,..., )nX X X  SerCevis safuZvelze gavake-

ToT daskvnebi generaluri erTobliobis ucnobi   parametris Sesaxeb. SerCevis 

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

ni Sefasebis amocanaa moiZebnos iseTi statistika 1( ,..., )n nT X X , romlis SerCe-

viTi mniSvneloba 1( ,..., )n nT x x , garkveuli azriT, SeiZleba CaiTvalos ucnobi   
parametris WeSmariti (realuri) mniSvnelobis miaxloebad (Sefasebad) da ga-
moyenebul iqnes mis nacvlad. aseT statistikas (Sefasebas) wertilovani sta-
tistika (Sefaseba) ewodeba. 

1( ) ( ,..., )n n nT X T X X  Sefasebas ewodeba Caunacvlebeli (anu gadauadgilebadi), 

Tu ( )E T X  .  

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

nT


  ( nT  albaTobiT krebadia  -sken), roca n . 
Caunacvlebel Sefasebas ewodeba optimaluri (anu efeqturi), Tu mas sxva 

Caunacvlebel Sefasebebs Sori gaaCnia umciresi dispersia.  
Tu n moculobis SerCeva warmodgenilia variaciuli mwkrivis saxiT, maSin 

SerCeviTi saSualo ewodeba sidides: 

1 1 2 2 1 2
1 2

...
...k k k

k

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

n n n n

  
     . 

Tu SerCevidan miRebuli mniSvnelobebi araa dajgufebuli, maSin SerCeviTi 
saSualo 





n

i
ix

n
x

1

1
. 

SerCeviTi saSualo warmoadgens ucnobi maTematikuri lodinis Caunacvle-
bel da Zalmosil Sefasebas. 

SerCeviTi dispersia ewodeba sidides: 

   
2 22

1 1

1k n
i

i i

i i

n
s x x x x

n n 

     . 

Sesworebuli SerCeviTi dispersia ewodeba sidides: 

 
2 2' 2

1

1

1 1

n

i

i

n
s s x x

n n 

  
 

 . 

Sesworebuli SerCeviTi dispersia warmoadgens ucnobi dispersiis Caunac-
vlebel da Zalmosil Sefasebas. 

SerCeviTi standartuli gadaxra (Sesabamisad, Sesworebuli SerCeviTi 
standartuli gadaxra) ewodeba ariTmetikul kvadratul fesvs SerCeviTi dis-

persiidan 
2s s (Sesabamisad, Sesworebuli SerCeviTi dispersiidan 

2' 's s ). 
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SerCeviTi asimetriis 
koeficienti 

SerCeviTi eqscesis 
koeficienti 

3

1

2 3

1

1
( )

1
( ( ) )

n

i

i

n

i

i

x x
n

a

x x
n














Ser  

4

1

2 4

1

1
( )

3
1

( ( ) )

n

i

i

n

i

i

x x
n

e

x x
n







 






Ser  

SerCeviTi korelaciis koeficienti ewodeba sidides: 

xy

x y

xy x y
r

s s


 , sadac 




n

i
ii yx

n
xy

1

1
; 

 
2

2

1

1 n

x x i

i

s s x x
n 

   ;        
2

2

1

1 n

y y i

i

s s y y
n 

   . 

 
SerCeviTi parametrebis ganawileba normaluri populaciisaTvis. 
 

davuSvaT, rom 1 2, ,..., nX X X  warmoadgens SerCevas normaluri generaluri 

erTobliobidan, 2( , )iX N a   ( 1, 2,...,i n ), maSin: X  da 2S  (
2'S ) damoukidebeli 

SemTxveviTi sidideebia; 2( , / )X N a n ;  

2 2 2

1

( ) / ( )
n

i

i

X a n


    ; 

'2
2

2

( 1)
( 1)

n S
n




  ; 

(0,1)
/

X a
Z N

n


  ; '

( 1)
/ 1 /

X a X a
T t n

S n S n

 
   


. 

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

eqsperimentis Sedegad diskretuli   SemTxveviTi sidide miiRebs хi mniSvne-

lobas. maqsimaluri dasajerobis funqcia ewodeba   argumentis funqcias: L 
(х1, х2, …, хп;  ) = p(x1,  )p(x2,  )…p(xn,  ) ( ln L  funqcias maqsimaluri dasajero-
bis logariTmuli funqcia ewodeba). maqsimaluri dasajerobis Sefasebas uwo-
deben  -s im mniSvnelobas, sadac maqsimaluri dasajerobis funqcia (an rac 
igivea ln L ) aRwevs Tavis maqsimums. mis mosaZebnad saWiroa: 1. vipovoT warmoe-
buli ln /L   ; 2. gavutoloT warmoebuli nuls (miviRebT e. w. maqsimaluri 
dasajerobis logariTmul gantolebas) da vipovoT kritikuli wertilebi; 3. 

vipovoT meore warmoebuli 2 2ln /L   ; Tu is uaryofiTia kritikul wertilSi, 
maSin es wertili – maqsimumis wertilia. 

uwyveti SemTxveviTi sididis SemTxvevaSi, romlis f(x,  ) ganawilebis sim-
kvrivis saxe cnobilia, magram igi Seicavs ucnob   parametrs, maqsimaluri 
dasajerobis funqcias aqvs Semdegi saxe: 

1 2 1 2( , ,..., ; ) ( , ) ( , ) ( , )n nL x x x f x f x f x      . 
ucnobi parametris maqsimaluri dasajerobis Sefasebis sapovnelad unda 

CavataroT igive procedurebi, rac diskretul SemTxvevaSi. 
momentTa meTodi: momentTa meTodi dafuZnebulia im garemoebaze, rom sawy-

isi da centraluri empiriuli momentebi warmoadgenen Sesabamisi sawyisi da 
centraluri Teoriuli momentebis Zalmosil Sefasebebs. amitom ama Tu im Se-
fasebis misaRebad Teoriuli momentebi unda gavutoloT imave rigis Sesabamis 
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empiriul momentebs da amovxsnaT miRebuli gantoleba an gantolebaTa siste-
ma.  

  ucnobi parametris   (an 1  ) saimedoobis mqone anu 100 % -iani (an 

100(1 )% -iani) ndobis intervali ewodeba. intervals 1 2( , )T T , romlisTvisac:P

1 2{ }P T T     (an 1  ), sadac 1T  da 2T    parametris garkveuli wertilovani 

Sefasebebia, (0,1)   ( (0,1)  );  -s mniSvnelovnebis done ewodeba; ndobis in-
tervalis sigrZis naxevars Sefasebis sizuste ewodeba. 

  mniSvnelovnebis donis mqone ndobis intervali normaluri populaciis 

maTematikuri lodinisaTvis cnobili 2 dispersiis SemTxvevaSi aris: 

/ 2 / 2,
z z

X X
n n

  
 

    
 

, 

sadac / 2z  standartuli normaluri ganawilebis zeda / 2 -kritikuli werti-

lia. aq Sefasebis sizustea / 2z
l

n

  .  

Sefasebis winaswar dafiqsirebuli l  sizustis uzrunvelsayofad saWiro 
SerCevis minimaluri moculobaa: 

* 2

/ 2[( ) ] 1n z
l




  . 

 
95%-iani ndobis intervali 

 

 
 
  mniSvnelovnebis donis mqone ndobis intervals normaluri populaciis 

maTematikuri lodinisaTvis ucnobi dispersiis SemTxvevaSi aqvs Semdegi saxe: 
' '

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

S S
X t X t

n n
      , 

sadac 1, / 2nt   aris Tavisuflebis 1n  xarisxis mqone stiudentis ganawilebis 

zeda / 2 -kritikuli wertili.  
  mniSvnelovnebis donis mqone asimptoturi ndobis intervali (aranorma-

luri) populaciis saSualosaTvis SerCevis didi moculobis SemTxvevaSi (
30n  ), roca dispersia cnobilia, aris:  

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

 

 
    , 

xolo ucnobi dispersiis SemTxvevaSi ki:  
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' '

/ 2 / 2( , )n n

S S
X z X z

n n
     . 

  mniSvnelovnebis donis mqone ndobis intervali (aranormaluri) popula-
ciis saSualosaTvis, roca   ucnobia da 30n  : 

' '

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

S S
X t X t

n n
      . 

 

rodis gamoiyeneba Z an T ganawileba 

 
 

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

 
magaliTi 1. universitetis reqtors surs Seafasos wels Caricxuli studen-

tebis saSualo asaki. warsuli gamokvlevebidan cnobilia, rom standartuli 
gadaxra aris 2 weli. aRebulia 50 studentisagan Semdgari SerCeva da misTvis 
gamoTvlili saSualo tolia 23.2 wlis. ipoveT 95%-iani ndobis intervali po-
pulaciis saSualosaTvis. igulisxmeba, rom asaki daaxloebiT normaluradaa 
ganawilebuli. 

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

oba 95%1 0.95
100%

   , anu 0.05  . amitom normaluri ganawilebis cxrili-

dan vpoulobT za/2=z0.025= 1.96. Sesabamisad, saZiebeli ndobis intervali iqneba:  

2 2
(23.2 1.96 , 23.2 1.96 )

50 50
    , (22.6, 23.8) , 

anu 23.2 0.6 . amrigad, 50 studentis asakidan gamomdinare, 95%-iani saimedoo-
biT, universitetis reqtors SeuZlia Tqvas, rom studentebis saSualo asaki 
moTavsebulia 22.6 welsa da 23.8 wels Soris. 

magaliTi 2. cnobilia, rom garkveuli medikamentis gamoyenebis Sedegad 
pulsis ricxvi matulobs. cnobilia, rom pulsis ricxvis standartuli ga-
daxra aris 5 dartyma wuTSi. SerCeul iqna am medikamentis 30 momxmarebeli da 
maTTvis pulsis ricxvis saSualo aRmoCnda 104 dartyma wuTSi. vipovoT 99%-i-
ani ndobis intervali pulsis ricxvis WeSmariti saSualosaTvis. igulisxmeba, 
rom Sesabamisi ganawileba daaxloebiT normaluria. 

amoxsna. aq 1 0.99  , anu 0.01  . amitom / 2 0.005 2.58z z   . Sesabamisad, ndobis 

intervali iqneba: 
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5 5
104 2.58 104 2.58

30 30
a      , anu 102 106a  . 

 maSasadame, 30 momxmareblisagan Sedgenili SerCevis safuZvelze, 99%-iani 
saimedoobiT, Cven SegviZlia davaskvnaT, rom am medikamentis yvela momxmareb-
lis pulsis ricxvis saSualo moTavsebulia (cvalebadobs) 102-sa da 106-s So-
ris. 

magaliTi 3. kolejis prezidentma daavala statistikis maswavlebels Sea-
fasos kolejis studentebis saSualo asaki. ra moculobis SerCevaa aucile-
beli? statistikis maswavlebeli Tvlis, rom saimedooba unda iyos 99%, raTa 
Sefaseba iyos swori erTi wlis sizustiT. wina gamokvlevebidan cnobilia, 
rom asakTa standartuli gadaxra aris 3 weli. igulisxmeba, rom asaki daax-
loebiT normalurdaa ganawilebuli  

amoxsna. am SemTxvevaSi 1l  ; 3  ; 1 0.99 0.01    . amitom / 2 0.005 2.58z z   . 

Sesabamisad, SerCevis minimaluri moculoba iqneba: 

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

1
n       . 

amrigad, imisaTvis, rom maswavlebelma Seafasos studentTa asakis saSua-
los WeSmariti mniSvneloba erTi wlis sizustiT 99%-iani saimedoobiT, mas 
sWirdeba sul cota 60 studentisagan Semdgari SerCeva.  

magaliTi 4. SemTxveviT SearCies 10 avtomobili da gazomes marjvena wina 
saburavis proteqtoris siRrme. saSualo aRmoCnda 0.32 diumi (1 diumi aris 2.54 
sm.), xolo Sesworebuli standartuli gadaxra – 0.08 diumi. ipoveT 95%-iani 
saimedoobis ndobis intervali proteqtoris siRrmis saSualosaTvis. igulis-
xmeT, rom sidide miaxloebiT normaluradaa ganawilebuli. 

amoxsna. am SemTxvevaSi '10, 0.32, 0.08n X s   . vinaidan populaciis stan-

dartuli gadaxra   ucnobia, is unda SevcvaloT SerCevis Sesworebuli 

standartuli gadaxriT ' 0.08s  . Tavisuflebis xarisxia 1 10 1 9n    . 
1 0.95 0.05    , / 2 0.05/ 2 0.025   . Sesabamisad t  ganawilebis zeda kritikuli 

wertilebis cxrilSi me-9 striqonisa da 0.025-is Sesabamisi svetis gadakveTaze 

vpoulobT 1, / 2nt  -is mniSvnelobas: 1, / 2 9,0.025 2.262nt t   . amitom saZiebeli ndobis 

intervali iqneba: 
0.08 0.08

(0.32 2.262 ,0.32 2.262 )
10 10

    , anu (0.26,0.38) . 

amrigad, 10 moculobis mqone SerCevis safuZvelze SeiZleba davaskvnaT, 
rom avtomobilebis wina marjvena saburavebis proteqtorebis siRrmis popu-
laciis saSualo 95%-iani saimedobiT moTavsebulia 0.26 diumsa da 0.38 diums 
Soris (1 diumi = 2.54 sm). 

magaliTi 5. mocemulia generaluri erToblioba garkveuli maxasiaTebliT, 
romelic ganawilebulia normalurad 6.25-is toli dispersiiT. Catarebulia 

27n   moculobis SerCeva da miRebulia maxasiaTeblis saSualo SerCeviTi mniS-

vneloba 12x  . vipovoT ndobis intervali, romelic faravs generaluri erTob-
liobis gamosakvlevi maxasiaTeblis ucnob maTematikur lodins saimedoobiT 

0.99  . 

amoxsna. gvaqvs: 6.25 2.5   ; 27n  ; 12x  ; 1 0.99 0.01    ; / 2 0.005 2.57z z   . aqe-

dan vRebulobT saZebn ndobis intervals: (10.76, 13.24). 
magaliTi 6. 20 eleqtronaTuris sakontrolo Semowmebisas maTi muSaobis 

saSualo xangrZlivoba aRmoCnda 2000 saaTis toli, xolo Sesworebuli stan-
dartuli gadaxra ki 11 saaTis toli. cnobilia, rom naTuris muSaobis xan-
grZlivoba warmoadgens normaluri kanoniT ganawilebul SemTxveviT sidides. 
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ganvsazRvroT am SemTxveviTi sididis maTematikuri lodinis ndobis interva-
li saimedoobiT 0.95. 

amoxsna. am SemTxvevaSi 1 0.95 0.05    . stiudentis ganawilebis cxrilidan 

(Tavisuflebis 19-is toli xarisxiT) vpoulobT, rom 1, / 2 19,0.025 2.093nt t   . ami-

tom saZiebeli ndobis intervali iqneba (1994.8, 2005.2). 
amocanebi (  cnobilia an 30n  ) 

 

1. ipoveT / 2z  (standartuli normaluri ganawilebis / 2 -zeda kritikuli 

wertili): a) 99%-iani; b) 98%-iani; g) 95%-iani; d) 90%-iani da e) 94%-iani ndobis 
intervalebisaTvis.  
2. gamoTvaleT SerCeviTi saSualo, Sesworebuli standartuli gadaxra, aageT 
95%-iani ndobis intervali populaciis saSualosaTvis da ipoveT Sefasebis 
sizuste. populaciis standartuli gadaxraa 11. isargebleT Semdegi SerCeviT: 

43 52 18 20 25 45 43 21 42 32 
24 32 19 25 26 44 42 41 41 53 
22 25 23 21 27 33 36 47 19 20 

3. qvemoT moyvanili SerCevis monacemebis mixedviT gamoTvaleT SerCeviTi sa-
Sualo, Sesworebuli standartuli gadaxra da aageT 95%-iani ndobis interva-
li populaciis saSualosaTvis:  
     47.596 68.751 5.838 69.831 28.843 53.107 31.391 48.829 50.706 32.785 
     62.892 55.105 63.974 56.674 38.362 51.549 31.938 31.851 56.088 48.321 
     34.906 38.359 72.086 34.009 50.850 43.801 46.127 49.926 54.960 49.671 
4. 35 mexuTe klaselis kiTxvis qulebis saSualo aris 82, xolo Sesworebuli 
standartuli gadaxra 15. a) ipoveT 95%-iani ndobis intervali mexuTe klaselebis 
kiTxvis qulebis saSualosaTvis; b) ipoveT 99%-iani ndobis intervali mexuTe 
klaselebis kiTxvis qulebis saSualosaTvis; g) romeli intervalia ufro gani-
eri? axseniT ratom.  
5. gamoTvaleT SerCeviTi saSualo, Sesworebuli standartuli gadaxra da aageT 
90%-iani ndobis intervali evropeli moqalaqis wliuri Semosavlis saSualo-
saTvis, Tu qvemoT moyvanilia SemTxveviT SerCeuli 50 evropeli moqalaqis Semo-
savlebi gazomili aTasobiT evroebSi: 

84 14 31 72 26 49 252 104 31 8 
3 18 72 23 55 133 16 29 225 138 
85 24 391 72 158 4340 346 19 5 846 
461 254 125 61 123 60 29 10 366 47 
28 254 6 77 21 97 6 17 8 82 

6. 40 pedagogze dakvirvebam aCvena, rom isini saSualod 12.6 wuTs andomeben er-
Ti naweris gasworebas. a) aageT 90%-iani ndobis intervali gasworebis drois 
saSualosaTvis, Tu cnobilia, rom standartuli gadaxra tolia 2.5 wuTis;    
b) ramdenad mosalodnelia, rom romelime pedagogma Tqvas, rom is saSualod 30 
wuTs andomebs naweris gasworebas? 
7. SemTxveviT SerCeuli 40 Tavdamsxmelis saSualo qula aris 186, xolo Tav-
damsxmelTa populaciis standartuli gadaxraa 6. a) aageT 95%-iani ndobis in-
tervali TavdamsxmelTa populaciis saSualo qulisaTvis; b) aageT 95%-iani 
ndobis intervali TavdamsxmelTa populaciis saSualo qulisaTvis im Sem-
TxvevaSi, roca 40 Tavdamsxmelis nacvlad ganixileba 100 Tamdamsxmelisagan 
Sedgenili SerCeva imave saSualo quliT; g) romeli intervalia ufro patara 
(zusti) da ratom?  
8. SemTxveviT SerCeul 49 bavSvze dakvirvebam (romelTa asaki meryeobda 8-dan 
12 wlamde) aCvena, rom isini savaWro centrSi saSualod xarjaven 18.5 lars, 
xolo Sesworebuli standartuli gadaxraa 1.56 lari. aageT 90%-iani ndobis 
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intervali 8-dan 12 wlamde asakis bavSvebis mier savaWro centrSi daxarjuli 
Tanxis saSualosaTvis.  
9. gamokvlevebma aCvena, rom aSS-s moqalaqes saSualod Wirdeba 5.9 Tve axali 
samuSaos mosaZebnad. aageT 95%-iani ndobis intervali samuSaos moZebnis saSu-
alosaTvis, Tu gamokiTxuli 36 samuSaos mZebnelisaTvis Sesworebuli stan-
dartuli gadaxra aRmoCnda 0.8 Tve.  
10. qvemoT moyvanilia aSS-s SemTxveviT SerCeul 40 kompaniaSi droebiTi samu-
Sao adgilebis raodenoba: 

7685 3100 725 850 11778 7300 3472 540 11370 5400 
1570 160 9953 3114 2600 2821 6200 3483 8954 8 
1000 1650 1200 390 1999 400 3473 600 1270 873 
400 713 11960 1195 2290 175 887 1703 4236 1400 

gamoTvaleT SerCeviTi saSualo, Sesworebuli standartuli gadaxra da aageT 
90%-iani ndobis intervali droebiTi samuSao adgilebis saSualosaTvis.  
11. 48 SemTxveviT SerCeuli dRis monacemebis mixedviT did hospitalSi dRis 
ganmavlobaSi Semosuli pacientebis saSualod 38% saWiroebs gadaudebel sas-
wrafo daxmarebas. populaciis standartuli gadaxraa 4. a) aageT 99%-iani 
ndobis intervali im pacientebis raodenobis saSualosaTvis, vinc saWiroebs 
gadaudebel saswrafo daxmarebas; b) aageT 99%-iani ndobis intervali im paci-
entebis raodenobis saSualosaTvis, vinc saWiroebs gadaudebel saswrafo 
daxmarebas, Tu populaciis standartuli gadaxraa 8 nacvlad 4-sa; g) ratomaa 
meore SemTxvevaSi ndobis intervali ufro ganieri?  
12. centraluri respublikuri saavadmyofos 84 sxvadasxva adgilas gazomili 
xmauris donis saSualo iyo 61.2 decibali, xolo Sesworebuli standartuli 
gadaxra 7.9 decibali. aageT 95%-iani ndobis intervali saavadmyofoSi xmau-
ris donis realuri saSualosaTvis.  
13. mkvlevars surs Seafasos dedaqalaqiis policiis oficris saSualo xel-
fasi. misi mizania, rom Sefasebis saimedooba iyos 95%. cnobilia, rom poli-
ciis oficris xelfasis standartuli gadaxraa 1050 lari. ra moculobis 
SerCeva dasWirdeba mkvlevars imisaTvis, rom Sefasebis sizuste iyos 200 la-
ri?  
14. fakultetis dekanats surs Seafasos mowveuli pedagogebis saSualo kvire-
uli datvirTva. wina gamokvlevis mixedviT standartuli gadaxra iyo 2.6 sT. 
ramdenad didi moculobis SerCevis aReba iqneba saWiro, Tu dekanats surs 
99%-iani saimedoobiT WeSmarit saSualosa da SerCevis saSualos Soris gan-
sxvaveba ar aRematebodes 1 saaTs.  
15. centraluri samxedro hospitalis 117 sxvadasxva oTaxSi xmauris saSualo 
done iyo 58 decibali, xolo Sesworebuli standartuli gadaxra 4.8 deciba-
li. aageT 90%-iani ndobis intervali hospitalSi xmauris donis WeSmariti sa-
SualosaTvis.  
16. sadazRvevo kompania cdilobs Seafasos avadmyofobis dReebis saSualo ra-
odenoba makdonaldsis qselSi momuSave personalisaTvis. sapilote Semowme-
biT dadginda, rom Sesabamisi standartuli gadaxraa 2.5 dRe. ra moculobis 
SerCevaa saWiro, rom kompaniam 95%-iani saimedoobiT daadginos intervali, 
romelic Seicavs avadmyofobis dReebis realur saSualos maqsimaluri cdo-
milebiT 1 dRe?  
17. restornis mepatrones surs daadginos 99%-iani ndobis intervali Sampaniu-
ris fasis realuri saSualosaTvis. ra moculobis unda iyos SerCeva, rom Se-
fasebis sizuste iyos 0.1 lari, Tu wina gamokvlevis Tanaxmad fasis standar-
tuli gadaxra iyo 0.12 lari.  
18. samSobiaro saxlis personals surs Seafasos axalSobilTa wona. ra mocu-
lobis SerCeva iqneba saWiro, rom 90%-iani saimedoobiT wonis realuri saSua-
lo moTavsebuli iyos SerCevis saSualosagan 6 unciis (1 uncia = 28.3 gr) 
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farglebSi, Tu cnobilia, rom axalSobilTa wonis standartuli gadaxraa 8 
uncia. 
 

 
 

amocanebi (  ucnobia da 30n  ) 
 

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

/ 2 -zeda kritikuli wertili): a) 99%-iani ndobis intervalisaTvis, roca 18n 

; b) 95%-iani ndobis intervalisaTvis, roca 23n  ; g) 98%-iani ndobis interva-
lisaTvis, roca 15n  ; d) 90%-iani ndobis intervalisaTvis, roca 10n  ; e) 
95%-iani ndobis intervalisaTvis, roca 20n  .  
qvemoT moyvanil amocanebSi igulisxmeT, rom yvela sidide ganawilebulia da-
axloebiT normalurad: 
20. qvemoT moyvanili monacemebisaTvis gamoTvaleT SerCeviTi saSualo, Seswo-
rebuli standartuli gadaxra, aageT 95%-iani ndobis intervali populaciis 
saSualosaTvis da ipoveT Sefasebis sizuste: 

625 675 535 406 512 680 483 522 619 575. 
21. qvemoT moyvanili monacemebis mixedviT gamoTvaleT SerCeviTi saSualo, 
Sesworebuli standartuli gadaxra da aageT 95%-iani ndobis intervali po-
pulaciis saSualosaTvis: 

62 81 86 79 73 88 90 98 78 93 87 82 78 59 63 97 93 84. 
22. SemTxveviT SerCeuli 20 pacientis 100 mililitr sisxlSi hemoglobinis sa-
Sualo Semcvleloba aRmoCnda 16 grami, xolo Sesworebuli standartuli ga-
daxra ki 2 gr. aageT 99%-iani ndobis intervali WeSmariti saSualosaTvis.  
23. meteorologma 15 civi haeris masivze dakvirvebis Sedegad daadgina, rom 
maTi gavrcelebis saSualo siCqarea 18 mili/sT, xolo standartuli gadaxra 
ki 2 mili/sT. aageT 95%-iani ndobis intervali realuri saSualo siCqarisaT-
vis.  
24. Statis warmomadgenels surs Seafasos Statis sakanonmdeblo organoSi 
qalebis saSualo ricxvi. man SemTxveviT SearCia 17 Stati da miiRo Semdegi 
monacemebi: 5, 33, 35, 37, 24, 31, 16, 45, 19, 13, 18, 29, 15, 39, 18, 58, 132. gamoTvaleT sa-
Sualos wertilovani Sefaseba, Sesworebuli standartuli gadaxra da aageT 
90%-iani ndobis intervali populaciis saSualosaTvis. ratomaa ndobis in-
tervali ase ganieri?  
25. 20 Tinusze dakvirvebam aCvena, rom isini saSualod curaven 8.6 mils saaT-
Si. SerCevis Sesworebuli standartuli gadaxraa 1.6. aageT 90%-iani ndobis 
intervali WeSmariti saSualosaTvis.  
26. SemTxveviT arCeuli 6 spilos saSualo wonaa 12200 funti (1 funti = 453.6 
gr), xolo Sesworebuli standartuli gadaxra 200 funti. aageT 95%-iani ndo-
bis intervali WeSmariti saSualosaTvis.  
27. regionis 8 skolis saTadarigo maswavleblis yoveldRiuri xelfasebia: 
60l, 56l, 60l, 55l, 70l, 55l, 60l, 55l. ipoveT wertilovani Sefasebebi da aa-
geT 90%-iani ndobis intervali regionSi saTadarigo maswavleblis yoveldRi-
uri xelfasebis WeSmariti saSualosaTvis.  
28. 28 moqalaqis gamokiTxvis mixedviT maTi amJamindel misamarTze cxovrebis 
saSualo xangrZlivobam Seadgina 9.3 weli, xolo SerCevis Sesworebuli stan-
dartuli gadaxra aris 2 weli. aageT 90%-iani ndobis intervali populaciis 
saSualosaTvis.  
29. avtomaRaziis menejerma daadgina, rom mis 6 TanamSromels avtomobilis 
wylis tumbos Secvla SeuZlia saSualod 18 wuTSi, xolo SerCevis Seswore-
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buli standartuli gadaxra aris 3 wuTi. aageT 99%-iani ndobis intervali 
WeSmariti saSualosaTvis.  
30. SemTxveviT SerCeuli 25 avtomobiliani studenti kviraSi saSualod xar-
javs 18.53 laris benzins. SerCevis Sesworebuli standartuli gadaxraa 3 la-
ri. aageT 95%-iani ndobis intervali realuri saSualosaTvis.  
31. stresul situaciaSi myofi 10 kaciani jgufis guliscemis saSualo ricxvi 
wuTSi Seadgens 126-s, xolo Sesworebuli standartuli gadaxra aris 4. aageT 
95%-iani ndobis intervali stresul situaciaSi myofi kacebis guliscemis 
realuri saSualosaTvis.  
32. stresul situaciaSi myofi 6 qali guliscemis saSualo ricxvi wuTSi Se-
adgens 115-s, xolo Sesworebuli standartuli gadaxra aris 6. aageT 95%-iani 
ndobis intervali stresul situaciaSi myofi qalebis guliscemis realuri 
saSualosaTvis.  
33. hospitlis 24 saoperacio oTaxSi xmauris donis saSualo iyo 41.6 deciba-
li, xolo SerCevis Sesworebuli standartuli gadaxra ki 7.5 decibali. aageT 
95%-iani ndobis intervali saoperacio oTaxebSi xmauris donis realuri sa-
SualosaTvis.  
34. aageT 98%-iani ndobis intervali populaciis saSualosaTvis, Tu misgan 
aRebuli SerCevaa:  

22 24 120 382 50 38 297 
29 23 70 56 17 51 38 

35. erovnul gamocdaze maTematikaSi 20 abiturientis guliscemis saSualo 
iyo 96 dartyma wuTSi, xolo SerCevis Sesworebuli standartuli gadaxra ki 
5. aageT 95%-iani ndobis intervali guliscemis realuri saSualosaTvis.  
36. dedaqalaqis 28 axaldaqorwinebulis saSualo wliuri Semosavali Sead-
gens 58219 lars, xolo SerCevis Sesworebuli standartuli gadaxraa 56 lari. 
aageT 95%-iani ndobis intervali Semosavlebis realuri saSualosaTvis.  
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Tavi XIII 
 

hipoTezaTa Semowmeba saSualosaTvis 
 

ganawilebis parametrebis mniSvnelobebis Sesaxeb an ori ganawilebis para-
metrebis sidideebis Sedarebis hipoTezebs parametruli hipoTezebi ewodeba. 
hipoTezebs ganawilebis saxis Sesaxeb ki araparametruli hipoTezebi ewodeba. 
hipoTezas, romelic wamoyenebulia SerCeviT monacemebTan misi Tanxmobis Sesa-

mowmeblad, nulovani hipoTeza ewodeba da aRiniSneba 0H -iT ( 0H  amtkicebs, 

rom ar arsebobs gansxvaveba parametrsa da mis konkretul mniSvnelobas So-

ris an ar arsebobs gansxvaveba or parametrs Soris). 0H  hipoTezasTan erTad 

ixilaven (wamoayeneben) alternatiul anu sawinaaRmdego hipoTezasac, romel-

sac 1H -iT aRniSnaven ( 1H  amtkicebs, rom arsebobs gansxvaveba parametrsa da 

mis konkretul mniSvnelobas Soris an arsebobs gansxvaveba or parametrs So-
ris). nulovani hipoTeza moicavs tolobis niSans: 

kriteriumi: 

ormxrivi marjvena  
calmxrivi 

 marcxena  
calmxrivi 

0 0:H    0 0:H    0 0:H    

1 0:H    1 0:H    1 0:H    

 

 ormxrivi hipoTeza 
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 marcxena calmxrivi hipoTeza 
 

 
 
samarTliani hipoTezis ukugdebas pirveli gvaris Secdoma ewodeba. pirve-

li gvaris Secdomis daSvebis albaTobas mniSvnelovnebis done ewodeba da  -
Ti aRiniSneba. arasamarTliani hipoTezis miRebas meore gvaris Secdoma ewo-
deba. misi albaToba aRiniSneba   asoTi. ricxvs 1  , romelic tolia alba-
Tobis imisa, rom ar iqneba daSvebuli meore gvaris Secdoma kriteriumis sim-
Zlavre ewodeba. 

 
statistikuri hipoTezis Semowmeba normaluri ganawilebis maTematikuri 

lodinis Sesaxeb cnobili dispersiis SemTxvevaSi: 
 

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

hipoTeza: 0 0:H E a    

mniSvnelovnebis done:   

kriteriumis statistika: 0 (0,1)
/

X a
Z N

n


   

kriteriumis mniSvneloba T.V.: 0

/

x a
z

n


  

alternativa      kritikuli are C.R.  

( 0H -is uaryofis are) 

1 1 0:H E a a        z z , 

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

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

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

loba C.V.). 
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gadawyvetileba: Tu z C.R., maSin 0H  hipoTezas ukuvagdebT, winaaRmdeg 

SemTxvevaSi amis safuZveli ara gvaqvs. 

SerCevis minimaluri raodenoba n , romlisTvisac I gvaris Secdomis alba-
Tobaa  , xolo II gvaris Secdomis albaToba naklebia  -ze:  

2 2 2

1 0[ ( ) /( ) ] 1n z z a a       
SeniSvna: Tu SerCevis moculoba metia an toli 30-is da standartuli ga-

daxra   ucnobia, kriteriumis statistikad ganixileba:  

' /

X E
Z

s n


 . 

 
ormxrivi hipoTezis Semowmeba ( cnobilia) 

 
a= 0.05 mniSvnelovnebis doniT SevamowmoT hipoTeza imis Sesaxeb, rom tele-

vizorebis saSualo ricxvi aSS-s mosaxleobis ojaxebSi aris 3-is toli, Tu 

cnobilia, rom  = 0.8 da SemTxveviT SerCeul 100 ojaxSi televizorebis saSu-
alo ricxvi aRmoCnda 2.84.  

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

2.84 3 0.16
. . 2.0

0.08/ 0.8 / 100

x
T V

n

  
    




. Sesabamisad, gveqneba Semdegi suraTi: 

 
 
 

magaliTi 1. samecniero angariSis Tanaxmad sruli profesoris saSualo 
wliuri Semosavali aRemateba 42000 lars. SemTxveviT SerCeuli 30 sruli 
profesoris wliuri Semosavlis saSualo aRmoCnda 43260 lari. 0.05 mniSvne-
lovnebis donisaTvis SeamowmeT hipoTeza imis Sesaxeb, rom sruli profeso-
ris saSualo xelfasi metia 42000 larze, Tu populaciis standartuli gadax-
raa 5230 lari.  

amoxsna. vinaidan SerCevis moculoba n 30 , amitom SegviZlia vigulisxmoT, 

rom saqme gvaqvs daaxloebiT normalur populaciasTan 2( ,5230 )N a . Camovaya-

liboT ZiriTadi da alternatiuli hipoTezebi: 0 : 42000H a   da 1 : 42000H a  . vi-
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naidan, 0.05   da kriteriumi marjvena calmxrivia, kritikuli mniSvneloba 

iqneba 1.65z  . gamovTvaloT kriteriumis mniSvneloba:  

43260 42000
1.32

/ 5230 / 30

x E
z

n





 
   . 

radganac 1.32 < 1.65 (anu kriteriumis mniSvneloba ar vardeba kritikul are-
Si), amitom ara gvaqvs safuZveli nulovani hipoTezis uaryofis. 

magaliTi 2. mkvlevris azriT sportuli fexsacmlis saSualo fasi nakle-
bia 80 larze. man katalogebidan SemTxveviT SearCia 36 wyvili sportuli fex-
sacmeli da amowera Sesabamisi fasebi: 

60 70 75 55 80 55 50 40 80 
70 50 95 120 65 80 85 85 45 
75 60 90 90 60 95 110 85 45 
90 70 70 90 75 85 80 60 110 

aris Tu ara sakmarisi safuZveli, rom 0.1 mniSvnelovnebis doniT gavizia-
roT mkvlevris azri? 

amoxsna. CamovayaliboT ZiriTadi da alternatiuli hipoTezebi: 0 : 80H E  , 

1 : 80H E  . radganac, 0.1   da kriteriumi marcxena calmxrivia, kritikuli 

mniSvneloba iqneba 1.28z   . pirobaSi moyvanili nedli monacemebis mixedviT 

gamovTvaloT SerCeviTi saSualo da Sesworebuli SerCeviTi dispersia, gvaqvs: 

1

1
75

n

i

i

x x
n 

   da ' 2

1

1
( ) 19.2

1

n

i

i

s x x
n 

  

 . Sesabamisad, kriteriumis mniSvneloba iqneba:  

'

75 80
1.56

/ 19.2 / 36

x E
z

s n

 
    . 

vinaidan kriteriumis mniSvneloba vardeba kritikul areSi, nulovani hipo-
Teza unda ukuvagdoT. Sesabamisad, Cven gvaqvs sakmarisi safuZveli, rom gavi-
ziaroT mkvlevris mosazreba. 

magaliTi 3. jandacvis saministros angariSis mixedviT insultis mkurna-
lobis saSualo Rirebuleba Seadgens 24672 lars. imis gasarkvevad, konkre-
tul saavadmyofoSi insultis mkurnalobis saSualo Rirebuleba aris Tu ar 
gansxvavebuli, mkvlevarma SemTxveviT SearCia am saavadmyofoSi insultis 
mkurnalobis 35 SemTxveva da mkurnalobis saSualo Rirebuleba gamovida 
25226 lari. populaciis standartuli gadaxraa 3251 lari. SeuZlia Tu ara 
mkvlevars 0.01 mniSvnelovnebis doniT amtkicos, rom am hospitalSi insultis 
mkurnalobis Rirebuleba gansxvavebulia 24672 larisagan? 

amoxsna. 0 : 24672H E  , 1 : 24672H E  . kritikuli mniSvnelobebia: 2.58  da 

2.58 . kriteriumis mniSvneloba iqneba: 

25226 24672
1.01

/ 3251/ 35

x E
z

n





 
   . 

ramdenadac 1.01 < 2.58 (anu kriteriumis mniSvneloba ar vardeba kritikul 
areSi), amitom ar arsebobs sakmarisi safuZveli imisa, rom konkretul saavad-
myofoSi mkurnalobis Rirebuleba gansxvavebulia. 

magaliTi 4. mkvlevars surs Seamowmos hipoTeza, rom maSvelebis saSualo 
asaki 24 welze metia. man SemTxveviT SearCia 36 maSveli da daadgina, rom maTi 
saSualo asaki iyo 24.7 weli, xolo Sesworebuli standartuli gadaxra 2 weli. 
gvaqvs Tu ara sakmarisi safuZveli hipoTezis misaRebad 0.05   mniSvnelovnebis 
doniT? ipoveT P -mniSvneloba. 

amoxsna. 0 : 24H E  , 1 : 24H E  . kriteriumis mniSvneloba iqneba: 
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24.7 24
2.1

2 / 36
z


  . 

gamovTvaloT P -mniSvneloba: 1 ( ) 1 0.9821 0.0179P z     . vinaidan P  , ami-

tom 0H  unda ukuvagdoT, anu sakmarisi safuZveli arsebobs imisa, rom maSve-

lis saSualo asaki metia 24 welze. 

SevniSnavT, rom Tu 0.01  , maSin ar gveqneboda 0H -is uaryofis safuZve-

li.  
magaliTi 5. dakvirvebebis ra minimaluri raodenobaa saWiro imisaTvis, rom 

miRweul iqnes 0.05-is toli mniSvnelovnebis done da 0.9-is toli simZlavre 

( , 49)N    normaluri populaciis saSualos Sesaxeb ZiriTadi 0 : 8H E   hipoTe-

zis Semowmebisas 1 : 11H E   alternativis winaaRmdeg.  

amoxsna. am SemTxvevaSi 0.05  ; 1 0.9 0.1    ; 0 8a  ; 1 11a  ; 2 49  . norma-

luri ganawilebis cxrilidan vpoulobT, rom 1.64z   da 1.29z  . amitom Se-

sabamisi formulis ZaliT 48n  . 
 

amocanebi 
 

1. isargebleT standartuli normaluri ganawilebis cxriliT da ipoveT kri-
tikuli mniSvneloba (an mniSvnelobebi) roca: a) 0.01  , krit. ormxrivia; b) 

0.05  , krit. marj. calmxrivia; g) 0.05  , krit. marc. calmxrivia; d) 0.1  , 
krit. marc. calmxrivia; e) 0.05  , krit. ormxrivia; v) 0.04  , krit. marj. 
calmxrivia;  z) 0.01  , krit. marc. calmxrivia; T) 0.1  , krit. ormxrivia; i) 

0.02  , krit. marj. calmxrivia; k) 0.02  , krit. ormxrivia.  
2. CamoayalibeT ZiriTadi da alternatiuli hipoTezebi Semdegi winadadebebi-
saTvis: a) avtobusis mZRolebis saSualo asaki 39 welia; b) eqimis saSualo 
wliuri Semosavali Seadgens 25000 lars; g) telewamyvanis saSualo asaki 25 
welze metia; d) morbenalis saSualo guliscema naklebia 85 dartymaze wuT-
Si; e) studentis saSualo qula statistikaSi naklebia 56-ze; v) aqciis saSua-
lo fasi 250 larze metia; z) mamakacis saSualo pensia aRemateba 75 lars Tve-
Si; T) 1000 gramian brinjis fuTaSi devs sul cota 950 grami brinji.  
3. mkvlevari fiqrobs, rom soflis saSualo biujeti Seadgens 25000 lars. 

0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZveli uarvyoT 
mkvlevris mosazreba, Tu SemTxveviT SerCeuli 40 soflis biujeti aTasobiT 
larebSi Semdegia: 

16.7 17.6  26.5 6.3 16.5 11.9 23.7 14.3 94 4.7 
11.6 26.5 5.6 58.6 3.2 14.2 3.5 10.9 11.8 15.2 
30.1 19.7 11.7 38.8 36.3 4.8 7.9 14.2 18 24.5 
69.2 8.5 19.2 5 15.3 41 27.1 10.3 3.7 13.6 

4. statistikis departamentis monacemebiT dedaqalaqSi sastumros erTi nom-
ris saSualo Rirebuleba Seadgens 69.21 lars. am hipoTezis Sesamowmeblad 
mkvlevarma SemTxveviT SearCia sastumros 30 nomeri da daadgina, rom maTi sa-
Sualo Rirebulebaa 68.43 lari, xolo Sesworebuli standartuli gadaxra ki 
3.72 lari. 0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZveli 
uarvyoT hipoTeza?  
5. qarxnis menejeris azriT muSebis saSualo saaTobrivi anazRaureba 9.78 lar-
ze naklebia. SemTxveviT SerCeuli 18 muSis saSualo saaTobrivi xelfasi aR-
moCnda 9.6 lari, xolo Sesworebuli standartuli gadaxra ki 1.42 lari. CaTva-
leT, rom xelfasi normaluradaa ganawilebuli. 0.1   mniSvnelovnebis doniT 
gvaqvs Tu ara sakmarisi safuZveli davadasturoT menejeris mosazreba?  
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6. mkvlevris SefasebiT didi biznesis saSualo Semosavali 24 milionze metia. 
0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZveli davadastu-

roT mkvlevris Sefaseba, Tu SemTxveviT SerCeuli 50 kompaniis Semosavlebi 
(gazomili milionebSi) Semdegia: 

178 122 91 44 35 61 56 46 20 32 
30 28 28 20 27 29 16 16 19 15 
41 38 36 15 25 31 30 19 19 19 
24 16 15 15 19 25 25 18 14 15 
24 23 17 17 22 22 21 20 17 20 

7. gayinuli kerZis mwarmoebeli firmis direqtori acxadebs, rom kerZis saSua-
lo kaloriuloba aris 800, xolo standartuli gadaxra ki 25. mkvklevarma Se-
amowma 12 kerZi da daadgina, rom maTi saSualo kaloriuloba iyo 873. gvaqvs 
Tu ara sakmarisi safuZveli 0.02   mniSvnelovnebis doniT uarvyoT direqto-
ris mtkicebuloba? CavTvaloT, rom kaloriuloba kerZSi ganawilebulia nor-
malurad.  
8. samgzavro TviTmfrinavebis saSualo asaki Seadgens 14 wels. didi aviakompa-
niis SemTxveviT SerCeuli 36 TviTmfrinavis saSualo asaki aRmoCnda 11.8 w. , 
xolo Sesworebuli standartuli gadaxra ki 2.7 w. 0.01   mniSvnelovnebis 
doniT SegviZlia Tu ara davaskvnaT, rom am kompaniis TviTmfrinavebis saSua-
lo asaki naklebia vidre populaciis saSualo?  
9. dietologis gancxadebiT misi dietiT pacientebi 20 kviris manZilze saSua-
lod ikleben 24 funts. Sesabamisi standartuli gadaxraa 5 funti. dieto-
logs surs miiRos ukeTesi Sedegi da amcirebs marilis moxmarebas. axali me-
Todis gamoyenebiT 40 SemTxveviT SerCeuli pacienti 20 kviraSi saSualod ik-
lebs 16.3 funts. 0.05   mniSvnelovnebis doniT SeiZleba Tu ara iTqvas, rom 
dieta Seicvala?  
10. statistikosis mtkicebiT latareis myidveli adamianebis saSualo asaki 
aris 70 weli. 0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZve-
li uarvyoT es mtkicebuleba, Tu SemTxveviT SerCeuli latareis bileTebis 
myidveli 30 adamianis asakis monacemebia: 

49 80 24 61 79 68 63 72 46 65 
76 71 90 56 70 71 71 67 52 82 
74 39 49 69 22 56 70 74 62 45 

11. gamokiTxvis Tanaxmad 55 welze meti asakis qalebi dReSi saSualod xarja-
ven 1660 kalorias. imis Sesamowmeblad, jandacvis sferoSi momuSave qalebi 
xarjaven Tu ara imave raodenobis kalorias, SemTxveviT SerCeul iqna jan-
dacvis sferoSi momuSave 55 w. meti asakis 43 qali da aRmoCnda, rom maT mier 
dReSi daxarjuli kaloriebis saSualoa 1446, xolo standartuli gadaxra ki 
56 kal. 0.05   mniSvnelovnebis doniT SeiZleba Tu ara imis mtkiceba, rom 
jandacvis sferoSi dasaqmebuli qalebis mier daxarjuli kaloriebis saSua-
lo gansxvavdeba populaciis saSualosagan?  
12. firmis menejeris mtkicebiT ganaTebis muSaobis saSualo xangrZlivobaa 36 
Tve. standartuli gadaxra Seadgens 8 Tves. SemTxveviT SerCeuli 50 ganaTebis 
muSaobis saSualo xangrZlivoba aRmoCnda 32 Tve. SeiZleba Tu ara am mtkicebis 
uaryofa 0.01   mniSvnelovnebis doniT?  
13. uZravi qonebis agentis mtkicebiT dedaqalaqSi saxlebis saSualo gasayidi 
fasia 60000 lari. 0.05   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi sa-
fuZveli uarvyoT agentis mtkiceba, Tu dedaqalaqSi SemTxveviT SerCeuli 36 
gayiduli saxlis fasebia (aTasobiT larebSi):  

9.5 54 99 94 80 29 121.5 184.75 15 
164.45 6 13 188.4 121 308 42 7.5 32.9 
126.9 25.225 95 92 38 60 211 15 28 
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53.5 27 21 76 85 25.225 40 97 284 
14. pacientebis garkveuli jgufis sisxlSi qolesterinis saSualo done Sead-
gens aranakleb 240 miligrams, xolo standartuli gadaxraa 18 miligrami. 
SemTxveviT SerCeul 40 pacients misces axali preparati, romelic gankuTvni-
lia sisxlSi qolesterinis donis dasawevad. am preparatis miRebis Semdeg aR-
niSnuli pacientebis sisxlSi qolesterinis saSualo done aRmoCnda 229 mi-
ligrami. 0.01   mniSvnelovnebis doniT gvaqvs Tu ara sakmarisi safuZveli 
ganvacxadoT, rom axali preparati amcirebs qolesterinis dones?  
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statistikuri cxrilebi 
 

puasonis ganawilebis cxrilebi ( ( )
!

k

P k e
k

  ) 

 =1.0 =1.5 =2.0 =2.5 =3.0 =3.5 =4.0 =4.5 =5.0 

p(0) 0.3679 0.2231 0.1353 0.0821 0.0498 0.0302 0.0183 0.0111 0.0067 

p(1) 0.3679 0.3347 0.2707 0.2052 0.1494 0.1057 0.0733 0.0500 0.0337 

p(2) 0.1839 0.2510 0.2707 0.2565 0.2240 0.1850 0.1465 0.1125 0.0842 

p(3) 0.0613 0.1255 0.1804 0.2138 0.2240 0.2158 0.1954 0.1687 0.1404 

p(4) 0.0153 0.0471 0.0902 0.1336 0.1680 0.1888 0.1954 0.1898 0.1755 

p(5) 0.0031 0.0141 0.0361 0.0668 0.1008 0.1322 0.1563 0.1708 0.1755 

p(6) 0.0005 0.0035 0.0120 0.0278 0.0504 0.0771 0.1042 0.1281 0.1462 

p(7) 0.0001 0.0008 0.0034 0.0099 0.0216 0.0385 0.0595 0.0824 0.1044 

p(8)  0.0001 0.0009 0.0031 0.0081 0.0169 0.0298 0.0463 0.0653 

p(9)   0.0002 0.0009 0.0027 0.0066 0.0132 0.0232 0.0363 

p(10)    0.0002 0.0008 0.0023 0.0053 0.0104 0.0181 

p(11)     0.0002 0.0007 0.0019 0.0043 0.0082 

p(12)     0.0001 0.0002 0.0006 0.0016 0.0034 

p(13)      0.0001 0.0002 0.0006 0.0013 

p(14)       0.0001 0.0002 0.0005 

p(15)        0.0001 0.0002 

 
 
 
 
 
 

standartuli normaluri ganawilebis zeda  -kritikuli  
wertilebi ( z )  

 
 0.1 0.05 0.025 0.125 0.01 0.005 0.0025 0.001 

z 1.28 1.64 1.96 2.24 2.33 2.57 2.81 3.08 
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(0.1)N -is simkvrivis (
2 / 21

( )
2

zz e


 ) mniSvnelobebi 

 
Z 0 1 2 3 4 5 6 7 8 9 

0.0 .398942 .398922 .398862 .398763 .398623 .398444 .398225 .397966 .397668 .397330 

0.1 .396953 .396536 .396080 .395585 .395052 .394479 .393868 .393219 .392531 .391806 

0.2 .391043 .390242 .389404 .388529 .387617 .386668 .385683 .384663 .383606 .382515 

0.3 .381388 .380226 .379031 .377801 .376537 .375240 .373911 .372548 .371154 .369728 

0.4 .368270 .366782 .365263 .363714 .362135 .360527 .358890 .357225 .355533 .353812 

0.5 .352065 .350292 .348493 .346668 .344818 .342944 .341046 .339124 .337180 .335213 

0.6 .333225 .331215 .329184 .327133 .325062 .322972 .320864 .318737 .316593 .314432 

0.7 .312254 .310060 .307851 .305627 .303389 .301137 .298872 .296595 .294305 .292004 

0.8 .289692 .287369 .285036 .282694 .280344 .277985 .275618 .273244 .270864 .268477 

0.9 .266085 .263688 .261286 .258881 .256471 .254059 .251644 .249228 .246809 .244390 

Z 0 1 2 3 4 5 6 7 8 9 

1.0 .241971 .239551 .237132 .234714 .232297 .229882 .227470 .225060 .222653 .220251 

1.1 .217852 .215458 .213069 .210686 .208308 .205936 .203571 .201214 .198863 .196520 

1.2 .194186 .191860 .189543 .187235 .184937 .182649 .180371 .178104 .175847 .173602 

1.3 .171369 .169147 .166937 .164740 .162555 .160383 .158225 .156080 .153948 .151831 

1.4 .149727 .147639 .145564 .143505 .141460 .139431 .137417 .135418 .133435 .131468 

1.5 .129518 .127583 .125665 .123763 .121878 .120009 .118157 .116323 .114505 .112704 

1.6 .110921 .109155 .107406 .105675 .103961 .102265 .100586 .098925 .097282 .095657 

1.7 .094049 .092459 .090887 .089333 .087796 .086277 .084776 .083293 .081828 .080380 

1.8 .078950 .077538 .076143 .074766 .073407 .072065 .070740 .069433 .068144 .066871 

1.9 .065616 .064378 .063157 .061952 .060765 .059595 .058441 .057304 .056183 .055079 

Z 0 1 2 3 4 5 6 7 8 9 

2.0 .053991 .052919 .051864 .050824 .049800 .048792 .047800 .046823 .045861 .044915 

2.1 .043984 .043067 .042166 .041280 .040408 .039550 .038707 .037878 .037063 .036262 

2.2 .035475 .034701 .033941 .033194 .032460 .031740 .031032 .030337 .029655 .028985 

2.3 .028327 .027682 .027048 .026426 .025817 .025218 .024631 .024056 .023491 .022937 

2.4 .022395 .021862 .021341 .020829 .020328 .019837 .019356 .018885 .018423 .017971 

2.5 .017528 .017095 .016670 .016254 .015848 .015449 .015060 .014678 .014305 .013940 

2.6 .013583 .013234 .012892 .012558 .012232 .011912 .011600 .011295 .010997 .010706 

2.7 .010421 .010143 3z98712 3z96058 3z93466 3z90936 3z88465 3z86052 3z83697 3z81398 

2.8 3z79155 3z76965 3z74829 3z72744 3z70711 3z68728 3z66793 3z64907 3z63067 3z61274 

2.9 3z59525 3z57821 3z56160 3z54541 3z52963 3z51426 3z49929 3z48470 3z47050 3z45666 
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(0.1)N -is ganawilebis funqciis ( 





x
t

dtex 2

2

2

1
)( ) mniSvnelobebi 

 
x  (x) x  (x) x   (x) x   (x) x  (x) x  (x) 

0.00 0.500 0.33 0.629 0.66 0.745 0.99 0.838 1.32 0.906 1.65 0.950 

0.01 0.503 0.34 0.633 0.67 0.748 1.00 0.841 1.33 0.908 1.66 0.951 

0.02 0.507 0.35 0.636 0.68 0.751 1.01 0.843 1.34 0.909 1.67 0.952 

0.03 0.511 0.36 0.640 0.69 0.754 1.02 0.846 1.35 0.911 1.68 0.953 

0.04 0.515 0.37 0.644 0.70 0.758 1.03 0.848 1.36 0.913 1.69 0.954 

0.05 0.519 0.38 0.648 0.71 0.761 1.04 0.850 1.37 0.914 1.70 0.955 

0.06 0.523 0.39 0.651 0.72 0.764 1.05 0.853 1.38 0.916 1.71 0.956 

0.07 0.527 0.40 0.655 0.73 0.767 1.06 0.855 1.39 0.917 1.72 0.957 

0.08 0.531 0.41 0.659 0.74 0.770 1.07 0.857 1.40 0.919 1.73 0.958 

0.09 0.535 0.42 0.662 0.75 0.773 1.08 0.859 1.41 0.920 1.74 0.959 

0.10 0.539 0.43 0.666 0.76 0.776 1.09 0.862 1.42 0.922 1.75 0.959 

0.11 0.543 0.44 0.670 0.77 0.779 1.10 0.864 1.43 0.923 1.76 0.960 

0.12 0.547 0.45 0.673 0.78 0.782 1.11 0.866 1.44 0.925 1.77 0.961 

0.13 0.551 0.46 0.677 0.79 0.785 1.12 0.868 1.45 0.926 1.78 0.962 

0.14 0.555 0.47 0.680 0.80 0.788 1.13 0.870 1.46 0.927 1.79 0.963 

0.15 0.559 0.48 0.684 0.81 0.791 1.14 0.872 1.47 0.929 1.80 0.964 

0.16 0.563 0.49 0.687 0.82 0.793 1.15 0.874 1.48 0.930 1.81 0.964 

0.17 0.567 0.50 0.691 0.83 0.796 1.16 0.876 1.49 0.931 1.82 0.965 

0.18 0.571 0.51 0.694 0.84 0.799 1.17 0.879 1.50 0.933 1.83 0.966 

0.19 0.575 0.52 0.698 0.85 0.802 1.18 0.881 1.51 0.934 1.84 0.967 

0.20 0.579 0.53 0.701 0.86 0.805 1.19 0.882 1.52 0.935 1.85 0.967 

0.21 0.583 0.54 0.705 0.87 0.807 1.20 0.884 1.53 0.936 1.86 0.968 

0.22 0.587 0.55 0.708 0.88 0.810 1.21 0.886 1.54 0.938 1.87 0.969 

0.23 0.590 0.56 0.712 0.89 0.813 1.22 0.888 1.55 0.939 1.88 0.969 

0.24 0.594 0.57 0.715 0.90 0.815 1.23 0.890 1.56 0.940 1.89 0.970 

0.25 0.598 0.58 0.719 0.91 0.818 1.24 0.892 1.57 0.941 1.90 0.971 

0.26 0.602 0.59 0.722 0.92 0.821 1.25 0.894 1.58 0.942 1.91 0.971 

0.27 0.606 0.60 0.725 0.93 0.823 1.26 0.896 1.59 0.944 1.92 0.972 

0.28 0.610 0.61 0.729 0.94 0.826 1.27 0.897 1.60 0.945 1.93 0.973 

0.29 0.614 0.62 0.732 0.95 0.828 1.28 0.899 1.61 0.946 1.94 0.973 

0.30 0.617 0.63 0.735 0.96 0.831 1.29 0.901 1.62 0.947 1.95 0.974 

0.31 0.621 0.64 0.738 0.97 0.833 1.30 0.903 1.63 0.948 1.96 0.975 

0.32 0.625 0.65 0.742 0.98 0.836 1.31 0.904 1.64 0.949 1.97 0.975 
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2

2
0

0

1
( )

2

z t

z e dt




    

funqciis cxrilebi 

  0.00  0.01  0.02  0.03  0.04  0.05  0.06  0.07  0.08  0.09  

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359 

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141 

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879 

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224 

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549 

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133 

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177 

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319 

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441 

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545 

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633 

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706 

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817 

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857 

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890 

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916 

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936 

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964 

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974 

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986 

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 
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t  (stiudentis) ganawilebis zeda 
 -kritikuli wertilebi ( ,nt  ) 

 
 

n 0.1 0.05 0.025 0.01 0.005 0.0025 0.001 

1 3.078 6.314 12.706 31.821 63.656 127.321 318.289 

2 1.886 2.920 4.303 6.965 9.925 14.089 22.328 

3 1.638 2.353 3.182 4.541 5.841 7.453 10.214 

4 1.533 2.132 2.776 3.747 4.604 5.598 7.173 

5 1.476 2.015 2.571 3.365 4.032 4.773 5.894 

6 1.440 1.943 2.447 3.143 3.707 4.317 5.208 

7 1.415 1.895 2.365 2.998 3.499 4.029 4.785 

8 1.397 1.860 2.306 2.896 3.355 3.833 4.501 

9 1.383 1.833 2.262 2.821 3.250 3.690 4.297 

10 1.372 1.812 2.228 2.764 3.169 3.581 4.144 

11 1.363 1.796 2.201 2.718 3.106 3.497 4.025 

12 1.356 1.782 2.179 2.681 3.055 3.428 3.930 

13 1.350 1.771 2.160 2.650 3.012 3.372 3.852 

14 1.345 1.761 2.145 2.624 2.977 3.326 3.787 

15 1.341 1.753 2.131 2.602 2.947 3.286 3.733 

16 1.337 1.746 2.120 2.583 2.921 3.252 3.686 

17 1.333 1.740 2.110 2.567 2.898 3.222 3.646 

18 1.330 1.734 2.101 2.552 2.878 3.197 3.610 

19 1.328 1.729 2.093 2.539 2.861 3.174 3.579 

20 1.325 1.725 2.086 2.528 2.845 3.153 3.552 

21 1.323 1.721 2.080 2.518 2.831 3.135 3.527 

22 1.321 1.717 2.074 2.508 2.819 3.119 3.505 

23 1.319 1.714 2.069 2.500 2.807 3.104 3.485 

24 1.318 1.711 2.064 2.492 2.797 3.091 3.467 

25 1.316 1.708 2.060 2.485 2.787 3.078 3.450 

26 1.315 1.706 2.056 2.479 2.779 3.067 3.435 

27 1.314 1.703 2.052 2.473 2.771 3.057 3.421 

28 1.313 1.701 2.048 2.467 2.763 3.047 3.408 

29 1.311 1.699 2.045 2.462 2.756 3.038 3.396 

30 1.310 1.697 2.042 2.457 2.750 3.030 3.385 
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pasuxebi 
 

Tavi V 
1. a) }49,42,35,28,21,14,7{ ; }2,3{ ; b) }{ s6s1,...,g6,g1,..., ; g) {CrdiloeT amerika, samxreT 

amerika, evropa, azia, avstralia, antarqtida}; d)  .  

2. }4,0,0:),{( 22  yxyxyx . 3. CA  .  
4. a)  

 wiTeli 
yviTeli 1 2 3 4 5 6 

1 (1,1) (1,2) (1,3) (1,4) (1,5) (1,6) 
2 (2,1) (2,2) (2,3) (2,4) (2,5) (2,6) 
3 (3,1) (3,2) (3,3) (3,4) (3,5) (3,6) 
4 (4,1) (4,2) (4,3) (4,4) (4,5) (4,6) 
5 (5,1) (5,2) (5,3) (5,4) (5,5) (5,6) 
6 (6,1) (6,2) (6,3) (6,4) (6,5) (6,6) 

b) )}2,2();1,3();3,1();1,2();2,1();1,1{(A ; 

g) )}5,6();4,6();3,6();2,6();1,6();6,6();6,5();6,4();6,3();6,2();6,1{(B ; 

d) )}6,2();5,2();4,2();3,2();2,2();1,2{(C ; 

e)  

 
v) )}2,2();1,2{(CA .  

5. a) }{ s6 s5, s4, s3, s2, s1, gs, gg, ; b) }{ s3 s2, s1,A ; g)  .  

6. a) },,,,,,,{ NNNNNYNYNYNNNYYYNYYYNYYY ;  

b) },,,{ YYYNYYYNYYYA  ;  
g) magaliTad: `meore diasaxlisi iyenebs limonis Semcvel Jeles~.  

7. a) }18,...,4,3{ ; b) ]1,0[]1,0[  ; g) ,...}2,1,0{}{ kq, ; d) }101:),{(  jiji ; e) ]20,0[ . 8. a) 

)()()( CBACBACBA  ; b) CBA ; g) CBA  .  9. a) 1B ; b) 321 BBB ; g) kk B7

1 ; d) 

765765765 BBBBBBBBB  ; e) 7654321 BBBBBBB .  

10. )}4,4();3,5();5,3();2,6();6,2();3,4();4,3();2,5();5,2();1,6();6,1();3,3();2,4();4,2();1,5();5,1{(A ;  

);5,5();4,6();6,4();4,5();5,4();3,6();6,3();2,3();3,2();1,4();4,1();2,2();1,3();3,1();1,2();2,1();1,1{(B

)}5,6();6,5( ; )}4,4();3,4();4,3();2,4();4,2();1,4();4,1{(C ; 

);4,5();5,4();3,6();6,3();3,4();4,3();2,5();5,2();1,6();6,1();2,3();3,2();1,4();4,1();1,2();2,1{(D

)}5,6();6,5( ; )}2,6();6,2();1,5();5,1{(E ; Tavsebadebia: A  da C , A  da D , A  da E , B  da 

C , B  da D ,C  da  D ; uTavsebadia: A  da B , B  da E , C  da E ,  D  da E . 13. ki.   
14. ara. 16. a) 4/19; b) 9/19; g) 14/19: d) 15/19. 17. a) 1/56; b) 15/56; g) 15/28; d) 5/28. 18. a) 
1/21; b) 5/42: g) 5/6 d) 10/21. 19. a) 1/2; b) 3/8; g) 1/8; d) 1/2. 20. a) 1/2; b) 7/16; g) 11/16; 
d) 15/16. 21. a) 5/16; b) 11/16; g) 15/16; d) 1/16. 22. a) tolia; b) tolia; g) 6 qula; d) 
8 qula; e) 7 qula; v) 7 qula. 23. 1/6. 24. metia pirvel SemTxvevaSi 1/36-iT. 26. 9/19; 
10/19. 27. 18/25; 1/100; 14/50; 27/100. 28. 1/3; 2/15; 8/15; 13/15; 3/5. 29. 11/221; 10/17; 7/17; 
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77/102. 30. 0.51. 31. 
22 /)( TtT  . 32. 0.6; 1/3. 33. 2 2( 2 ) /a r a . 34. (1 3ln 2) /8 0.38  . 35. a) 

1/2; b) 31/72. 

 
albaTobis amocanebi kombinatorikiT 
1. 9! = 362880. 2. 11403

20 C . 3. 3604

6 A . 4. 68403

20 A . 5. 39135393335  . 6. 

9765625510  . 7. 4500005109 4  . 8. diax, 3593835937333  . 9. 1264

9 C . 10. 

13860)!2!4!6/(!12  . 11. 452/ 2

10

2

10  CA . 12. 1203

10 C . 13. 953442005

50

2

10 CC .  

14. 2903040)210(!9  . 15. 840003

10

3

6

3

7  CCC . 16. a) 6n , b) 6n .  

17. 1352

6

3

10 CC . 18. 96. 19. 48. 20. a) 120, b) 72.  21. 56789  =15120. 22. 120.  

23. 320060162

9

3

9

3

9

5

9  CCCC . 24. a) 1/2½; b) 3/4. 25. }100,25,10{ ; 7/10, 1/5, 1/10; 9/10; 

3/10. 26. a) 1/4; b) 11/24; g) 10/24. 27. a) 744/1/ 3

64

3

8 CC ; 

b) 42/5/ 3

64

3

32 CC ; g) 93/1/8 3

64

3

8  CC ; d) 651/1/28 3

64

3

4  CC .  

28. a) j

nC/1 ; b) j

nC/2 ; g) j

nCjn /)1(  . 29. k

n

k

n

k

n CCC 32 /)(3  . 

30. k

mn

k

n AmA 

 /1 . 31. a) 1/9; b) 1/6. 32. a) 54145/33/ 5

52

1

44

2

4

2

4  CCCC ;  

b) 66640/33/ 5

52

5

13 CC . 33. 1/720. 34. 1/45; 7/45; 1/15. 35. 39.0/ 26

52

24

48

2

4  CCC ; 

11.0/)( 26

52

22

48

26

48  CCC ; 4.0/)( 26

52

23

48

3

4

25

48

1

4  CCCCC 99. 36. ]365)!365/[(!365 nn  .  

37. a) 54145/33/ 5

52

1

44

2

4

2

4  CCCC ; b) 66640/33/ 5

52

5

13 CC .  

38. a) 0.9; b) 0.6; g) 0.5; d) 0.4. 39. 7037.030/ 55

30 A .  

40. 210/1/ 6

10

6

6 CC ; 7/3/ 6

10

2

4

4

6  CCC ; 1-1/210=209/210.  

 

Tavi VI 
1. a) 2/3, 0; b) 1/2, 1/6; g) 5/6, 0; d) 1, 5/9; e) 5/6, 1/4; v) 3/4, 1/3. 2. a) 1/3, ara; b) 1/6, ki; 
g) 1/2, ara; d) 2/5, ara; e) 1/6, ki; v) 1, ara. 3. a) 1/4, 1/4, 1/4, 1/8; b) 1/4, 1/4, 1/4, 1/8;          
g) 1/8, 1/8, 1/4, 1/16; d) 1/4, 1/8, 1/8, 1/16. 4. a) 1/72; b) 1/36; g) 5/108; d) 5/72; e) 7/72; v) 
25/216; z) 1/8. 5. 0.986. 6. a) 0.9; b) 0.6; g) 0.5; d) 0.4. 7. a) 0.0001; b) 0.9999; g) 0.198; d) 

0.1981. 8. a) 0.04; b) 0.96; g) 0.42. 9. a) 0.35; b) 0.875; g) 0.55. 10. 0; 1/2; 1. 11. 22 )1( pp  , 

2/1p . 12. a) 5)2/1( ; b) 5)9/5( ; g) 5)3/2( . 13. a) 27/8)3/11( 3  ; b) 27/1927/81  ; g) 

27/1327/1)27/4(3  ; d) 27/6)27/2(3  . 14. 38.0))3/1()3/2((3 55  . 15. 22 )1(1 p ; 
22 ))1(1( p . 16. 4, 52.0)6/5(1 4  . 17. 3/20; 9/35; 7/12. 18. 26/27; 9/26. 19. 0.196; 0.288. 20. 10 

an 15.  

 
Tavi VII 
1. 99.4%. 2. 296.0135.0/05.08.0  . 3. a) 1/3; b) 1/2. 4. 0.8227. 5. a) 10/11; b) 1/2.               
6. 09.0)999.001.0001.099.0/(001.099.0  . 7. a) 0.158; b) 0.316; g) 0.526. 8. a) 1/6; b) 1/12. 

9. a) 38/63; b) 16/25. 10. a) 125/512; b) 19/64; g) 135/512; d) 45/64. 11. a) 0.116; b) 0.984; g) 

0.518. 12. 8/27. 13. 0.115. 14. 475. 15. 4-jer. 16. 2/9. 17. 0.92. 18. a) 10)1(1 p ; b) 9)1(10 pp 

; g) 82 )1(45 pp  . 19. 0.24; 0.42; 0.706. 20. 0.18; 0.58; 0.6. 21. a) 267/880; b) 33/89; g) 448/613. 
22. a) 5/18; b) 2/5; g) 9/13. 23. 0.52.  
 

Tavi VIII 
1. a) 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 – 1/36, 1/18, 1/12, 1/9, 5/36, 1/6, 5/36, 1/9, 1/12, 1/18, 1/36. 
2. 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 12 – 1/6, 1/6, 1/6, 1/6, 1/6, 1/36, 1/36, 1/36, 1/36, 1/36, 1/36. 3. 0, 
1, 2 – 1/10, 3/5, 3/10. 9. 1/15, 2/5, 4/5. 11. 0.2. 25. 130; 40; 120; 160; 360. 12. 105; 105; 245. 13. 
12; 31; 34; 18; 5; 0. 14. 0.468; 103. 15. 0.2; 0.4. 16. 0,1, 2, 3, 4 – 0.04, 0.24, 0.44, 0.24, 0.04; 2; 
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0.8. 17. 15/8, . ;0.05, . ; 4, 3.6; 46/9, 116/81. 18. 7/3; 0.745. 19. 2, 3, 4, 5, 6 – 1/36, 1/9, 5/18, 
1/3, 1/4; 10/9. 20. ( ) 95000E A  , ( ) 115000E B  ; B . 21. 0.3, 0.51; 5.7, 0.51. 22. 0.2; 2.8, 1.4. 23. 

0.15a b  ; 1.7. 24. 1, 2, 3, 4 – 1/6, 5/36, 25/216, 125/216; 1.172; 0.5177. 25. 0, 1, 2 – 1/3, 8/15, 
2/15; 0.8. 26. 0, 1, 2, 3 – 11/48, 7/16, 13/48, 1/16; 7 / 6E  , 7 / 3E  ; 13/18. 27. 2.734. 28. 

3.15. 29. 10.  30. 0.938. 31. pk / . 32. 2. 33. a) 4.79; b) 5.24; g) 10.03. 34. 2/9. 35. 1.2; 0.72. 36. 

5/3; 10/9. 37. 0.48. 38. 11 x ; 22 x ; 6.01 p ; 4.02 p . 39. a) a , b ; b) 1 a , b ; g) 

52 a , b4 . 40. 100E . 
 

Tavi IX 
1. 1/4; 1/16; 3/16. 2. 1/9; 8/27; 147/324; 1.75. 3. 1/15; 11/40. 4. 3/32; 1/2; 5/32; 5/16; 47/128. 5. 400; 

4/5; 1/3; 1/9; 8/27. 6. 3; 1/9; 1/8. 7. 2.38; 2.73; 1.89. 8. 800. 9. --; 
1

2 2
2

 , 2; 
1

( 3 1)
2

 . 10. --; 

5
5 2

2
 , 0 . 11. 1. 12. 12; 2/3; 4 36 8 1 0M M   . 13. 9/4, 27/80. 14. 8/3, 1/18. 15. --; 8/3, 32/9. 16. 

--; 2, 4/5. 17. --; 15, 75. 18. 720; --; 584, 19100.  19. 0; 0.5; 0.5; 0.  

20. 0.25 ( 4(4,0.5) : (3) 0.25Bi P  ). 21. (0, / 2]cos ( )x x . 22. (0, / 4]2cos 2 ( )x x .  

23. ( ) 0, 0;1 cos , 0 / 2;F x x x x      . 1, / 2x    24. ( ) 0, 1F x x  ; 21/ 2( )x x , 1 2x  ; 1, 2x  .  

25. [2,8]

1
( )

6
x ; 3 . 26. 1/3. 27. 4/2 . 28. 3/4. 29. 4/2 . 31. 0.0498. 32. 0.0033. 

 

Tavi X 
1. 0.8907; 0.9932; 0.5636; 0.1075; 0.0087; 0.2776; 0.9664; 0.0197; 0.5279; 0.0336; 0.0029; 0.4168.  
2. 0.0366; 0.1203; 0.3405; 0.4394; 0.9557; 0.7816; 0.8561; 0.2088; 0.0320; 0.1186; 0.4472; 0.9500.                
3. 0.4399; 1.1750; 2.0537; 1.0364; 0.2275; 1.1750; 2.3263; 0.7722; -2. 3263; -1.8808; -1.0364; 0.  
4. 0.9332; 0.0062; 0.7734; 0.0401. 5. 0.9522; 0.0098; 0.7475; 0.0038. 6. 0.1359; 0.0606; 0.7333; 
0.7704; 0.8664. 7. 0.0668. 8. 0.1587; 0.0228. 9. 54.27; 40.31; 52.22; 41.80. 10. 17.68; 14.65; 12.44; 
14.44; 3.29. 11. 41.6; 29.9; 37.4; 31.7. 12. 7.78. 13. 65.0. 14. 41.5; 8.50. 15. 9.51; 0.298. 16. 0.0371; 
0.0062; 0.8209. 17. 0.2094; 0.0086; 0.1788; 0.6405; 105; 4; 89; 320. 18. 13; 84; 121. 19. 0.0049; 
0.1943; (80, 100). 20. 1972 sT. 21. 0.614; 20.9, 16.3; 17. 22. 336 ml. 23. 0.041 kg; 0.054. 24. 
47. 25. 49.1; 13.4. 26. 25; 0.673.  

 
Tavi XI 
1. 1, 2, 3, 4 – 1/6, 5/36, 25/216, 125/216; 1.172; 0.5177. 2. -20.56. 3. 0, 1, 2 – 1/3, 8/15, 2/15; 0.8. 
4. 0, 1, 2, 3 – 11/48, 7/16, 13/48, 1/16; 7 / 6E  , 7 / 3E  ; 13/18. 8. a) a , b ; b) 1 a , b

; g) 52 a , b4 . 9. 8/3n ; 64/15n ; 8/3 ; n64/15 . 10. I. 12. I) 4, II) 4.8; II). 

 
 
Tavi XII 
1. 2.58; 2.33; 1.96; 1.65; 1.88. 2. 32.03; 11.01; (28.1, 35.97); 2.01. 3. 46.9709; 14.3582; (41.8329, 
52.1089). 4. (77, 87); (75, 89); II, vinaidan saimedooba ufro didia. 5. 196; 617.3; (52, 340).  
6. (11.9,13.3); es Zalian mcire albaTobis mqonea, radgan 30 bevrjer aRemateba 13.3-s. 
7. (184, 188); (185, 187); II, vinaidan 100 > 40. 8. (18.13, 18.87). 9. (5.6, 6.2). 10. 3222.4; 3480.1; 
(2341.5, 4130.3). 11. (37, 39); (35, 41); vinaidan 8 4 . 12. (59.5, 62.9). 13. 106. 14. 45. 15. (57.4, 
58.6). 16. 25. 17. 10. 18. 5. 19. 2.898; 2.624; 2.093; 2.074; 1.833. 20. 563.2; 87.9; (500.4, 626); 62.8. 
21. 81.72; 11.58; (75.96, 87.48). 22. (15, 17). 23. (17, 19). 24. 33.4; 28.7; (21.2, 45.6); monacemi 
132 araCveulebrivad didia (`amovardnili~ – `outlier~ monacemia) 25. (8, 9.2). 26. 
(11990, 12410). 27. 58.9; 5.1; (55.5, 62.3). 28. (8.7, 9.9). 29. (13, 23). 30. (17.29, 19.77). 31. (123, 129). 
32. (109, 121). 33. (38.4, 44.8). 34. (7.9, 165.9). 35. (94, 98). 36. (58197, 58241). 
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Tavi XIII 
1. 2.58 ; 1.65; -1.65; -1.28; 1.96 ; 1.75; -2.33; 1.65 ; 2.05; 2.33 .             2. 0 : 39H E  , 

1 : 39H E  ; 0 : 25000H E  , 1 : 25000H E  ; 0 : 25H E  , 1 : 25H E  ; 0 : 85H E  , 1 : 85H E 

; 0 : 56H E  , 1 : 56H E  ; 0 : 250H E  , 1 : 250H E  ; 0 : 75H E  , 1 : 75H E  ; 

0 : 950H E  , 1 : 950H E  . 3. 0 : 25000H E  , 1 : 25000H E  ; . . 1.96CV   ; 

. . 1.59T V z   ; 0H . 4. 0 : 69.21H E  ,  1 : 69.21H E  ;  . . 1.96CV   ; . . 1.15T V z   ; 0H . 5. 

0 : 9.78H E  ,  1 : 9.78H E  ;  . . 1.28CV   ; . . 0.54T V z   ; 0H . 6. 0 : 24H E  , 

1 : 24H E  ; . . 1.65CV  ; . . 1.85T V z  ; 1H . 7. 0 : 800H E  ,  1 : 800H E  ;  . . 2.33CV   ; 

. . 10.12T V z  ; 1H . 8. 0 : 14H E  ,  1 : 14H E  ;  . . 2.33CV   ; . . 4.89T V z   ; 1H . 9. 

0 : 24H E  ,  1 : 24H E  ;  . . 1.96CV   ; . . 9.73T V z   ; 1H . 10. 0 : 70H E  ,  

1 : 70H E  ;  . . 1.96CV   ; . . 2.59T V z   ; 1H . 11. 0 : 1660H E  ,  1 : 1660H E  ;  

. . 1.96CV   ; . . 25.06T V z   ; 1H . 12. 0 : 36H E  ,  1 : 36H E  ;  . . 2.58CV   ; 

. . 3.54T V z   ; 1H . 13. 0 : 60000H E  , 1 : 60000H E  ; . . 1.96CV   ; . . 1.78T V z  ; 0H . 14. 

0 : 240H E  , 1 : 240H E  ; . . 2.33CV   ; . . 3.87T V z   ; 1H .  

 


