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Tavi I 

albaTobis Teoriis elementebi 

SemTxveviTi movlenis calkeul SesaZlo Sedegs elementa-

ruli xdomileba ewodeba, maT erTobliobas – elementarul 

xdomilebaTa sivrce da aRiniSneba   asoTi: 1 2{ , ,...}   .  

Tu elementarul xdomilebaTa sivrce sasrulia, Cven 

SegviZlia CamovTvaloT misi elementebi. im SemTxvevaSi, ro-

ca elementarul xdomilebaTa sivrce didia an usasruloa, 

maSin moxerxebulia misi elementebi aRiweros raime Tvise-

biT (wesiT). magaliTad, Tu eqsperimentis (dakvirvebis) Se-

saZlo Sedegebia msoflios is qalaqebi, romelTa mosaxleo-

ba milions aRemateba, maSin Seasabamisi elementarul xdomi-

lebaTa sivrce Caiwereba Semdegnairad: 

={x : x aris qalaqi, romlis mosaxleoba 1000000-ze metia}. 

analogiurad, Tu Cven SemTxveviT virCevT wertils 3 

radiusis mqone wridan centriT koordinatTa saTaveSi, 

maSin: 

}9:),{( 22  yxyx . 

aRsaniSnavia, rom erTi da igive eqsperimenti SeiZleba 

aRiweros sxvadaxva elementarul xdomilebaTa sivrciT 

imis mixedviT, Tu riTi intresdeba eqsperimentatori. maga-

liTad, kamaTlis gagorebisas, Tu Cven gvainteresebs rome-

li ricxvi gamoCndeba mis zeda waxnagze, maSin 

}6,5,4,3,2,1{1  , xolo Tu Cven gvainteresebs es ricxvi ken-

tia Tu luwi, maSin kenti,{2   }luwi . am SemTxvevaSi 1  Se-

icavs met informacias vidre 2 . mag.: Tu Cven viciT 1 -is 

romeli elementi moxda, maSin SegviZlia vTqvaT 2 -is ro-

mel elementarul xdomilebas hqonda adgili, magram, piri-

qiT, es SeuZlebelia. sasurvelia, sazogadod, visargebloT 



5 

 

eqsperimentTan dakavSirebuli maqsimaluri informaciis 

Semcveli elementarul xdomilebaTa sivrciT. 

magaliTi 1. davuSvaT, rom Cven SemTxveviT varCevT 

qarxnis mier gamoSvebul sam nawarms da vamowmebT TiToe-

ul maTgans standartulia (s) Tu wundebuli (w). maSin maq-

simaluri informaciis Semcveli elementarul xdomile-

baTa sivrce iqneba: 

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

ufro naklebi informaciis Semcveli elementarul xdo-

milebaTa sivrce iqneba: 

}3,2,1,0{2  , 

romelic gviCvenebs, Tu arCeuli sami nawarmidan ramdenia 

standartuli (an wundebuli). 

savarjiSoebi:   I. monetis erTxel agdebisas –  ={g, s};     

II. monetis orjer agdebisas, an ori monetis erTdroulad 

agdebisas –  ={gg, gs, sg, ss}; III. monetis samjer agdebi-

sas,  an sami monetis erTdroulad agdebisas –  = {ggg, 

ggs, gsg, sgg, gss, sgs, ssg, sss}; IV. monetis n -jer agdebi-

sas }),,...,(:{ 1 sang in aaa  da Sedegebis saerTo 

raodenoba tolia n2 -is; V. erTi saTamaSo kamaTlis gago-

rebisas –  ={1, 2, 3, 4, 5, 6}; VI. vTqvaT, Tavidan vagdebT 

monetas. Tu mova gerbi, maSin vagorebT saTamaSo kama-

Tels; xolo Tu mova safasuri, maSin kidev erTjer vag-

debT monetas. am SemTxvevaSi },3,2,1{ sssg,g6,g5,g4,ggg ; 

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. produqciis vargisinobis dad-

genisas –  ={`vargisi~, `uvargisi~}; IX. satelefono sad-

gurSi gamoZaxebaTa raodenoba –  ={0, 1, 2, . . . }; X. Zabva 

qselSi –  ={[0, 220]}.  

elementarul xdomilebaTa sivrcis nebismier qvesim-

ravles xdomileba ewodeba. Tu eqsperimentis konkretu-

li Sedegi ekuTvnis raime xdomilebas, maSin amboben rom es 

xdomileba moxda, xolo romelsac ar ekuTvnis – is xdomi-

leba ar moxda. xdomilebebi aRiniSneba didi laTinuri 
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asoebiT: ,...,,, DCBA . xdomilebas A  uwodeben aucile-

bel xdomilebas, xolo Ø-s – SeuZlebel xdomilebas. A  

da B  xdomilebis gaerTianeba (an jami) ewodeba iseT xdo-

milebas, romelic xdeba maSin, roca am xdomilebebidan er-

Ti mainc xdeba da aRiniSneba simboloTi BA  (an BA ). A  

da B  xdomilebis TanakveTa (an namravli) ewodeba iseT 

xdomilebas, romelic xdeba maSin, roca es xdomilebebi 

erTdroulad xdeba da aRiniSneba simboloTi BA  (an 

AB ). A  xdomilebis sawinaaRmdego 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 xde-

ba A , magram ar xdeba B  da aRiniSneba simboloTi BA \ . A  

da B  xdomilebas ewodeba uTavsebadi Tu BA =Ø.  

Tu  -s nebismier elementarul xdomilebas i  Seesaba-

meba garkveuli ricxvebi )( ii Pp  , romlebic akmayofi-

lebs pirobebs: 10  ip  da 1ii
p  , maSin am ricxvebs ewo-

debaT i  elementaruli xdomilebebis albaTobebi. 

( ) : ( )
i

iA
P A P





 . Tu ( )iP const   da | |   , vRebulobT 

albaTobis klasikur ganmartebas: ( ) | | / | |P A A  . 

xdomilebis statistikur albaTobad iTvleba am xdo-

milebis fardobiTi sixSire ( ) /NW A M N  (sadac N – cdaTa 

saerTo ricxvia, М ki – A xdomilebis moxdenaTa ricxvi) an 

masTan axlos myofi ricxvi (maTematikurad zusti formu-

lireba aseTia: ( ) lim ( )N
N

P A W A


 ). 

geometriuli albaToba. Tu L  monakveTze SemTxveviT 

agdeben wertils, maSin albaToba imisa, rom agdebuli 

wertili daecema l L  monakveTze: ||/|| LlP  . analogiuri 

ganmarteba gvaqvs sibrtyeze da sivrceSi. 

magaliTi 3 (biufonis amocana). sibrtye dayofilia Ta-

nabrad ( a  manZiliT) daSorebuli paraleluri wrfeebiT 

da SemTxveviT agdeben l  sigrZis ( al  ) nemss. rogoria al-

baToba imisa, rom nemsi gadakveTs erT-erTs paraleluri 

wrfeebidan. 
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amoxsna. nemsis mdebareoba calsaxad ganisazRvreba mi-

si centris daSorebiT x  uaxloes wrfemde da kuTxiT  , 

romelsac nemsi adgens wrfeTa perpendikularTan. cxadi-

a, rom 2/0 ax  da 2/2/   .  

 

 

 

 

 

 

 

 

 

SemoviRoT xdomileba: A={nemsma gadakveTa erT-erTi 

wrfe}. nemsis mier erT-erTi wrfis gadakveTisas Sesrul-

deba Tanafardoba 2/coslx  . 

 

 

 

 

am pirobas akmayofilebs wertilebi, romelTa ),( x  ko-

ordinatebi AED daStrixul areSia (romlis simaRlea 

2/lEF  ), xolo nemsis yvela SesaZlo mdgomareoba xasiaT-

deba ABCD marTkuTxediT. Sesabamisad, albaTobis geome-

triuli ganmartebis Tanaxmad, saZiebeli albaToba iqneba: 

ABCDAED SSAP /)(  . 
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cxadia, rom 2/aS ABCD  , xolo daStrixuli aris far-

Tobis gamosaTvlelad visargebloT mrudwiruli trape-

ciis farTobis formuliT: 

l
l

d
l

S AED  




2/

2/

2/

2/

|sin
2

cos
2








 . 

Sesabamisad, alAP /2)(  . 

aqedan )(/2 AaPl , rac, Tavis mxriv, saSualebas gvaZ-

levs miaxloebiT gamovTvaloT   ricxvis mniSvneloba: 

Tu nemss SemTxveviT davagdebT sibrtyeze n -jer da is pa-

ralelur wrfeebs gadakveTavs m -jer, maSin sakmaod didi 

n -saTvis nmAP /)(   da, Sesabamisad, vRebulobT   ricxvis 

gamosaTvlel miaxloebiT gamosaxulebas amnl /2 . 

magaliTi 5. ras udris albaToba imisa, rom wesier sa-

TamaSo kamaTlis samjer gagorebisas mosuli qulebi erTi 

da igivea? 

amoxsna. elementarul xdomilebaTa sivrce iqneba 

iseTi dalagebuli ),,( kji  sameulebis erToblioba, sadac 

TiToeuli komponenti Rebulobs mniSvnelobebs 6,...,2,1  er-

TmaneTisagan damoukideblad. namravlis principis Tanax-

mad (ix. Tavi II), aseTi sameulebis raodenoba iqneba: 

216666||  . vinaidan saTamaSo kamaTeli wesieria, yve-

la elementaruli xdomileba erTnairad mosalodnelia. 

CvenTvis saintereso xdomileba aRvniSnoT A  simboloTi. 

cxadia, rom {(1,1,1);(2,2,2);(3,3,3);(4,4,4);(5,5,5);(6,6,6}A   da 

albaTobis klasikuri ganmartebis Tanaxmad vpoulebT, 

rom saZiebeli albaToba iqneba ( ) 6 / 216 1/ 36P A   . 

magaliTi 7. 20 studentidan naxevari qalia da naxevari 

vaJi. maTgan SemTxveviT irCeven studentTa sabWos prezi-

dentsa 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 obieqtis SerCevasTan da rogorc viciT es 

SesaZlebelia 3801920   sxvadasxvanairad. elementarul 

xdomilebaTa sivrce Sedgeba swored am 380 erTnairad Se-

saZlebeli elementaruli xdomilebisagan. xelSemwyob 

elementarul xdomilebaTa raodenoba ki, namravlis prin-
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cipis Tanaxmad, iqneba 1001010  . Sesabamisad, saZiebeli 

albaToba iqneba 19/5380/100  . 

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 yuradRebas 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:  

22.0/}{ 5

52

5

39  CCP guli"" ara ; 

SeniSvna. saZiebeli albaToba ar Seicvleba Tu dala-

gebas gaviTvaliswinebT, magram unda gaviTvaliswinoT 

rogorc elementaruli xdomilebebis saerTo raodenoba-

Si, ise xelSemwyobi elementaruli xdomilebebis raode-

nobaSic. es aixsneba im garemoebiT, rom samarTliania Ta-

nafardoba: 
k

n

k

m

k

n

k

m CCAA //  . 

b) SemTxvevaSi k  `guli~ unda airCes gulebis saerTo 

raodenobidan anu 13-dan. es SesaZlebelia kC13  sxvadasxva-

nairad. danarCeni k5  karti unda airCes darCenili 39 

kartidan, rac SesaZlebelia kC 5

39  sxvadasxvanairad. Nnam-

ravlis principis Tanaxmad xelSemwyob elementarul xdo-

milebaTa raodenoba iqneba kk CC  5

3913  da saZiebeli albaTo-

ba tolia: 

5

52

5

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

g) wina punqtSi miRebuli gamosaxulebis gamoyenebiT 

davrwmundebiT, rom yvelaze ufro mosalodnelia 1 `gu-

li~ albaTobiT 0.41. 

magaliTi 11 (galtonis dafa). gvaqvs dafaze samkuTxe-

dis formiT dalagebuli rgolebi ise, rom wveroSi erTi 
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rgolia, meore rigSi winasgan Tanabr manZilebze ori rgo-

li, mesame rigSi zeda ori rgolidan Tanabar manZilebze 

sami rgoli da a.S. boloSi aris eqvsi rgoli. me-7 rigSi ki 

aris bolo 6 rgolidan Tanabar manZilebze 7 Rrmuli. ze-

da rgolze agdeben burTs da mas SeuZlia igoraos Tanaba-

ri albaTobiT an marjvniv, an marcxniv rgolidan rgolze, 

rac sabolood sruldeba romelime RrmulSi CavardniT. 

rogoria albaToba imisa, rom burTi Cavardeba mexuTe 

RrmulSi?  

● 

O 

O  O 

O   O   O  

O   O    O   O  

O     O   O    O    O 

O     O    O    O    O    O   

   U U U U U U U 
1     2      3    4      5     6     7  

amoxsna. rogorc vxedavT arsebobs pirvel da me-7 

RrmulebSi burTis Cavardnis erTaderTi gza (traeqtori-

a), meore da me-6 RrmulebSi burTis Cavardnis – eqvs-eqvsi 

gza, mesame da mexuTe RrmulebSi – TxuTmet-TxuTmeti gza 

da, bolos, meoTxe RrmulSi – burTis Cavardnis 20 gza. 

gzebis (Sedegebis) sruli raodenobaa 1+6+15+20+15+6+1=64 

da yvela es Sedegi Tanabrad mosalodnelia, vinaidan Ti-

Toeuli traeqtoriis gavlisas burTi ganicdis eqvs daja-

xebas rgolebze da yoveli dajaxebisas is Tanabari alba-

TobebiT gadaadgildeba an marjvniv, an marcxniv. Tanaba-

ralbaTuri 64 Sedegidan mexuTe RrmulSi Cavardnas xels 

uwyobs 15 Sedegi da, Sesabamisad, saZebni albaToba iqneba 

15/64. 

qvemoT moyvanilia galtonis dafaze rgolebis 7 rigis 

SemTxvevaSi TiToeul poziciaze burTis moxvedris SesaZ-

lo gzebis ricxvi. 
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magaliTi 13. AB  monakveTze SemTxveviT agdeben sam 

wertils ,C  D  da M . vipovoT albaToba imisa, rom ADAC,  

da AM  monakveTebisagan SeiZleba aigos samkuTxedi? 

amoxsna. aRvniSnoT ADAC,  da AM  monakveTebis sig-

rZeebi Sesabamisad yx,  da z -iT da elementarul xdomile-

baTa sivrcis rolSi ganvixiloT sivrcis wertilTa sim-

ravle koordinatebiT ),,( zyx . Tu CavTvliT, rom AB  mo-

nakveTis sigrZe tolia 1-is, maSin elementarul xdomile-

baTa sivrce iqneba kubi, romlis wiboa erTi. amave dros, 

xelSemwyob elementarul xdomilebaTa simravle (sam-

kuTxedis aqsiomis Tanaxmad) Sedgeba im wertilebisagan, 

romelTa koordinatebisaTvis sruldeba samkuTxedis uto-

lobebi: x + y > z, x + z > y, y + z > x. es ki warmoadgens kubis 

nawils, romelic moWrilia misgan sibrtyeebiT: x + y = z,     

x + z = y, y + z = x (erT-erTi am sibrtyidan, kerZod x + y = z, 

moyvanilia naxazze). 

 

 

 

 

 

 

 

 

 

 

 x 

y 

z 
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yoveli aseTi sibrtye kubidan moWris piramidas, rom-

lis moculoba tolia  

6

1
1

2

1

3

1
 . 

Sesabamisad, kubis darCenili nawilis moculoba iqneba  

2

1

6

1
31|| v . 

amitom saZiebeli albaToba, ganmartebis Tanaxmad, iqneba 

.
2

1
1:

2

1

||

||
|| 

V

v
P  

 

amocanebi 

1. CamoTvaleT elenmentarul xdomilebaTa sivrcis ele-

mentebi: 

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 . 

3. romelia toli qvemoT CamoTvlili xdomilebebidan? 

a) }3,1{A ;           

b) }:{ qulamosulikamaTelzearisxxB  ;  

g) }034:{ 2  xxxC ;  

d) }:{ agdebisasjer-6monetisricxvigerbTaarisxxD  . 

5. Tu monetis agdebis Sedegad movida gerbi, maSin mas ag-

deben xelmeored, xolo Tu pirveladi agdebisas movi-

da safasuri, maSin agoreben saTamaSo kamaTels. a) Camo-

TvaleT elenmentarul xdomilebaTa sivrcis elemen-

tebi; b) CamoTvaleT A  xdomilebis elementebi – saTa-

maSo kamaTelze movida 4-ze naklebi qula; g) CamoTva-

leT B  xdomilebis elementebi – movida ori safasuri. 

7. SemTxveviT SearCies oTxi pacienti da interesdebian maTi 

sqesiT. a) CamoTvaleT elenmentarul xdomilebaTa siv-
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rcis elementebi (mamrobiTi sqesi aRniSneT simboloTi 

M , xolo mdedrobiTi sqesi ki – F ); b) gansazRvreT meore 

elenmentarul xdomilebaTa sivrce, romlis elementebs 

warmoadgens mdedrobiTi sqesis pacientTa raodenoba. 

9. mocemulia }9,8,7,6,5,4,3,2,1,0{ , }8,6,4,2,0{A , }9,7,5,3,1{B , 

}5,4,3,2{C  da }7,6,1{D . CamoTvaleT Semdegi xdomile-

bebis elementebi: a) CA ; b) BA ; g) C ; d) BDC  )( ;                 

e) )( C ; v) DCA  . 

11. mocemulia }91:{  xxA  da }5:{  yyB . ipoveT 

BA  da BA . 

13. aRwereT elementarul xdomilebaTa sivrce: a) agore-

ben sam saTamaSo kamaTels da iTvlian mosul qulaTa 

jams;      b) irCeven or namdvil ricxvs 0-sa da 1-s Soris; 

g) SemTxveviT irCeven amerikels da axdenen klasifici-

rebas sqesisa da asakis mixedviT; d) or gansxvavebul 

mTel ricxvs irCeven 1-sa da 10-s Soris da alageben 

zrdis mixedviT; e) SemTxveviT irCeven or wertils 20 

sm sigrZis saxazavze da zomaven maT Soris manZils. 

15. dinamos saTamaSo aqvs 7 matCi. kB  iyos xdomileba, rom 

dinamom moigo k -uri matCi da gamovsaxoT kB -s termi-

nebSi xdomilebebi: a) dinamom moigo I matCi; b) dinamom 

waago I da moigo II da III Sexvedrebi; g) dinamom moigo 

yvela Sexvedra; d) dinamom bolo sami Sexvedridan moi-

go ori Sexvedra da waago erTi; e) dinamom moigo pirve-

li sami Sexvedra da danarCeni waago.  

17. ramdeni elementisagan Sedgeba elementarul xdomile-

baTa sivrce saTamaSo kamaTlis samjer agdebisas?  

19. ras udris aucilebeli da SeuZlebeli xdomilebebis:  

a) gadakveTa?                 b) gaerTianeba?  

21. daamtkiceT, rom Tu A B A C    da A  , maSin B C  

araa marTebuli. 

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

25. rogor SeiZleba martivad Caiweros Semdegi xdomile-

bebi: 

a) ( )A B A  ;                                  b) ( )A B A  ;  

g) [ ( )]A B A B   ;                       d) [ ( )]B A B A   ;  

e) ( ) ( )B B B A A A     ;         v) ( ) ( )B B B A A A     ;  
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z) [ ( )]B A B A   ;                        T) ( ) ( )B A A A   ;  

i) ( )A B A  ;                                   k) ( )B A B  ;  

l) ( )B A A  ;                                m) ( )B A B  . 

27. rva adamianisagan, romelTa Soris 3 doqtoria da 5 kan-

didati, unda SevadginoT samkaciani komisia. komisiis 

wevrebi SeirCeva SemTxveviT. rogoria albaToba imisa, 

rom komisiaSi moxvdeba: a) sami doqtori? b) ori doq-

tori da erTi kandidati? g) erTi doqtori da ori kan-

didati? d) sami kandidati?  

29. monetas agdeben samjer. rogoria albaToba imisa, rom 

gerbi mova: a) kent ricxvjer? b) luw ricxvjer? g) arc 

erTxel? d) orjer mainc?  

31. monetas agdeben oTxjer. rogoria alabaToba imisa, 

rom safasuri mova: a) aranakleb samjer? b) aranakleb 

orjer? g) aranakleb erTjer? d) arc erTxel?  

33. monetas agdeben xuTjer. rogoria alabaToba imisa, 

rom: a) gerbi mova kent ricxvjer, xolo safasuri luw 

ricxvjer? b) gerbi mova kent ricxvjer? g) gerbi mova 

luw ricxvjer? d) gerbi mova luw ricxvjer, xolo sa-

fasuri kent ricxvjer?  

35. saTamaSo kamaTels agoreben orjer. ra ufro albaTu-

ria – jamSi mova: a) 6 qula Tu 8 qula? b) 5 qula Tu 9 qu-

la? g) 5 qula Tu 6 qula? d) 5 qula Tu 8 qula? e) 6 qula 

Tu 7 qula? v) 7 qula Tu 5 qula? 

37. rogoria albaToba imisa, rom saTamaSo kamaTlis or-

jer gagorebisas erTjer mainc mova: a) erTiani? b) ori-

ani? g) samiani? d) oTxiani? e) xuTiani? v) eqvsiani?  

39. romelia meti da ramdeniT: albaToba imisa, rom saTama-

So kamaTlis erTjer gagorebisas mova luwi qula Tu 

orjer gagorebisas jamSi mova luwi qula?  

41. romelia meti da ramdeniT: albaToba imisa, rom saTama-

So kamaTlis erTjer gagorebisas mova 3-is jeradi qula 

Tu orjer gagorebisas jamSi mova 3-is jeradi qula?  

43. saTamaSo kamaTels agoreben orjer. rogoria albaTo-

ba imisa, rom mosul qulaTa namravli aRmoCndeba: a) 12-

is toli? b) 3-is jeradi? g) 4-is jeradi? d) 5-is jera-

di? e) 10-is jeradi?  
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45. saTamaSo kamaTels agoreben samjer. rogoria albaTo-

ba imisa, rom mova erTi mainc erTiani?  

47. saTamaSo kamaTels agoreben samjer. rogoria albaTo-

ba imisa, rom arc erTjer ar mova erTiani? igive kiTxva 

2, 3, 4, 5 da 6-saTvis.  

49. A  iyos xdomileba, rom SabaTs iwvimebs, xolo B  – kvi-

ras iwvimebs. davuSvaT, rom 5.0)()(  BPAP . p  iyos al-

baToba, rom iwvimebs orive dRes. ipoveT albaToba imi-

sa, rom: a) iwvimebs SabaTs, magram ar iwvimebs kviras;    

b) iwvimebs erT dRes, magram ar iwvimebs orive dRes; g) 

ar iwvimebs arc erT dRes.  

51. daiWires ori Tevzi da awones. ganvixiloT xdomilebe-

bi: A ={pirveli Tevzis wona metia 10 funtze}, B ={meo-

re Tevzis wona metia 10 funtze} da C ={ori Tevzis wo-

nis jami metia 20 funtze}. SeamowmeT, rom BAC  . 

53. aCveneT, rom: a) nebismieri ori A  da B  xdomilebisaTvis:  

)()()(1)()( BPAPBAPBPAP  . 

b) nAA ,...,1  xdomilebebisaTvis samarTliania Tanafar-

doba: 








n

k

kk

n

k

n

k

k APAPnAP
1

1
1

)()()1()( . 

55. SemTxveviT irCeven ricxvs mTeli ricxvebidan 100,...,1 . 

ras udris albaToba imisa, rom is gaiyofa: a) 2-ze, 3-ze 

an 4-ze; b) i -ze, j -ze an k -ze. 

57. saTamaSo `ruleti~ Sedgeba 38 toli farTobis mqone seq-

torisagan, romelTagan 18 Savia, 18 wiTelia da 2 ki mwva-

ne. agdeben burTs, romelic sabolood Cerdeba erT-erT 

seqtorSi. ipoveT albaToba imisa, rom burTi: a) gaCerde-

ba wiTel seqtorSi; b) ar gaCerdeba Sav seqtorSi. 

59. ipoveT albaToba imisa, rom SemTxveviT SerCeuli ori 

cifri: a) ar daemTxveva erTmaneTs; b) daemTxveva er-

TmaneTs.  

61. vipovoT albaToba imisa, rom ori saTamaSo kamaTlis 

gagorebisas qulebis jami iqneba: a) 9 qula; b) 10 qula.  

63. 60 sagamocdo sakiTxidan studentma icis 50 sakiTxi. 

ipoveT albaToba imisa, rom studenti upasuxebs orsa-

kiTxiani bileTis orive sakiTxs. 
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65. 1000 dadebiTi mTeli ricxvidan SemTxveviT irCeven 

erTs. ipoveT albaToba imisa, rom es ricxvi iqneba: a) 4-

is jeradi; b) erTdroulad 4-isa da 6-is jeradi.  

67. CanTaSi devs 6 wiTeli da 4 mwvane kalkulatori. iReben 

or kalkulators dabrunebis gareSe. ipoveT albaToba 

imisa, rom: a) orive kalkulatori wiTelia; b) orive 

mwvanea; g) zustad erTi kalkulatori wiTelia; d) er-

Ti kalkulatori mainc wiTelia; e) meore kalkulato-

ri wiTelia.  

69. CanTaSi devs 6 wiTeli da 4 mwvane kalkulatori. Sem-

TxveviT iReben erT kalkulators, mis fers iniSnaven 

da mas abruneben CanTaSi. Semdeg SemTxveviT iReben me-

ore kalkulators. ipoveT albaToba imisa, rom: a) ori-

ve kalkulatori wiTelia; b) orive mwvanea; g) zustad 

erTi wiTelia; d) erTi mainc wiTelia; e) meore wiTelia.  

71. A yuTi Seicavs 6 wiTel da 2 mwvane burTs, B yuTi Sei-

cavs 4 wiTel da 3 mwvane burTs. agoreben wesier kama-

Tels. Tu movida luwi qula, maSin A yuTidan SemTxve-

viT iReben 1 burTs, xolo winaaRmdeg SemTxvevaSi B yu-

Tidan SemTxveviT iReben 1 burTs. ipoveT albaToba 

imisa, rom: a) amoRebuli burTi wiTelia; b) burTi amo-

Rebuli iyo B yuTidan, Tu cnobilia, rom amoRebuli 

burTi wiTelia.  

73. ori signali mimReb mowyobilobaze T drois manZilze 

SemTxveviT momentSi miiReba. mowyobiloba maT ganas-

xvavebs, Tu isini t droiT mainc arian dacilebuli er-

TmaneTs. ipoveT albaToba imisa, rom orive signali mi-

Rebuli iqneba? 

75. 36 kartidan A moTamSes aqvs ori dedofali da erTi me-

fe. A moTamaSisagan B moTamaSe SemTxveviT iRebs erT 

karts da ubrunebs isev mas. A moTamSe erTmaneTSi 

urevs am sam karts da Semdeg B moTamaSe kvlav iRebs 

erT karts. B moTamaSe igebs Tu mis mier amoRebuli 

orive karti iqneba mefe. ipoveT B moTamaSis mogebis 

albaToba. 



17 

 

77. yuTSi devs 10 burTi gadanomrili 1-dan 10-mde ricxve-

biT. ipoveT albaToba imisa, rom SemTxveviT amoRebul 

6 burTSi aRmoCndeba: a) burTi # 9; b) burTi # 9 da #10. 

79. sibrtyeze, romelic dafarulia  gverdis mqone kvad-

rtTa badiT, SemTxveviT agdeben monetas radiusiT 

/ 2r a . ipoveT albaToba imisa, rom moneta ar gadak-

veTs arc erTi kvadratis gverds.  

81. SemTxveviT iReben or dadebiT ricxvs, romelTagan Ti-

Toeuli ar aRemateba 2-s. ipoveT albaToba imisa, rom 

maTi namravli ar aRemateba 1-s, xolo ganayofi ki ar 

aRemateba 2-s. 
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Tavi II 

kombinatorika 

kombinatorikis elementebi. albaTobis amocanebis 

amoxsnis pirvel etapze, umetes SemTxvevaSi, aucilebelia 

ganisazRvros rogorc elementarul xdomilebaTa siv-

rcis elementTa saerTo raodenoba, ise ama Tu im xdomi-

lebis xelSemwyob elementarul xdomilebaTa raodenoba. 

elementarul xdomilebaTa raodenobis gamosaTvlel Zi-

riTad princips warmoadgens e.w. namravlis principi, rom-

lis kerZo SemTxvevaSi ase formulirdeba: 

namravlis principi: Tu erTi obieqtis SerCeva SesaZ-

lebelia n  sxvadasxva gziT da TiToeuli am SesaZleblo-

bisaTvis meore obieqtis SerCeva SesaZlebelia m  sxvadas-

xva 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   Se-

saZlebloba (varianti). 

namravlis principTan dakavSirebiT xSirad sasargebloa 

xis msgavsi (xisebri) diagramis anu dendrogramis gamo-

yeneba.  

magaliTad, dendrogramiT gamosaxuli monetis orjer 

agdebis Sesabamisi Sedegebis simravle iqneba: 

 

 

 

 

 

 

 
 

magaliTi 1. ramdeni elementaruli xdomilebisagan 

Sedgeba elementarul xdomilebaTa sivrce Tu or kama-

Tels vagorebT erTjer? 

g 

g 
 

g 
 

s 
 

s 
 

s 
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amoxsna. pirveli kamaTeli SeiZleba daeces 6 waxnagi-

dan nebismierze (kamaTelis zeda waxnagze SeiZleba gamoC-

ndes nebismieri 6 ricxvidan). am 6 SesaZleblobidan TiTo-

eulisaTvis meore kamaTeli SeiZleba daeces 6 waxnagidan 

nebismierze. amitom namravlis princepis Tanaxmad ori ka-

maTeli SeiZleba daeces 3666   sxvadasxvanairad.  

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 proceduris SedegTa rao-

denoba iyos ucvleli (aq ki meore SemTxvevaSi gvaqvs an 2 

an 6 SesaZlebloba). amitom SesaZlo SedegTa raodenobis 

namravlis principiT gamoTvla ar iqneba marTebuli. si-

namdvileSi aq mosalodnelia 8 sxvadasxva Sedegi. es Sede-

gebia: gg, gs, s1, s2, . . . ,s6. 

namravlis principi zogadad ase yalibdeba: Tu erTi 

obieqtis SerCeva SesaZlebelia 1n  sxvadasxva gziT, TiToe-

uli am SesaZleblobisaTvis meore obieqtis SerCeva SesaZ-

lebelia 2n  sxvadasxva gziT, TiToeulisaTvis pirveli 

ori SesaZleblobidan mesame obieqtis SerCeva SesaZlebe-

lia 3n  sxvadasxva gziT da a. S., maSin obieqtTa m -eulis (am 

proceduris m -jer gameorebis Sedegad) SerCeva SesaZle-

belia mnnn  21  sxvadasxva gziT. 

magaliTi 5. ramdeni luwi samniSna ricxvis Sedgena Se-

iZleba 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 SegviZlia aseulebis cifri 

SevarCioT 4 sxvadsxva gziT da erTeulisa da aseulis ar-

Cevis Semdeg aTaseulebis cifri SegviZlia SevarCioT 3 

sxvadasxva gziT. Sesabamisad, namravlis principis Tanax-

mad, Cven SegviZlia SevadginoT 24342   sxvadsxva luwi 

samniSna ricxvi. 
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gadanacvlebebi – es aris kombinaciebi, romlebic Sed-

genilia mocemuli п elementiani simravlis yvela п ele-

mentisagan da erTamaneTisagan ganxsvavdeba mxolod ele-

mentebis ganlagebis rigiT. Рп = п!. 

wyobebi – es aris т elementiani kombinaciebi п gansxva-

vebuli elementis mqone simravlidan, romelebic erTmane-

Tisagan gansxvavdeba an elementebis SemadgenlobiT an 

elementebis ganlagebis rigiT. !/( )!т

пА n n m   . 

jufdebebi – es aris п elementiani simravlis daula-

gebeli т elementiani qvesimravleebi. !/( !( )!)т

пС п т п т  . 

cxadia, rom !m m

n nC m A  . 

magaliTi 7. SejibrebaSi monawile 10 sportsmenidan 

pirvel sam adgilze gasuli sami gamarjvebuli ramden 

sxvadasxvanairad SeiZleba ganTavsdes dasajildoebel 

kvarcxlbekze? 

amoxsna. .72089103

10 А  

magaliTi 9. 20 latariis bileTidan iReben ors I da II 

prizis mosagebad. ramdeni elementisagan Sedgeba elemen-

tarul xdomilebaTa sivrce? 

amoxsna. elementarul xdomilebaTa raodenoba iqneba 

3801920
!18

!20

)!220(

!202

20 


A . 

magaliTi 11. ramdeni gziT SeiZleba maTematikuri sa-

zogadoebis prezidiumis 5 wevridan sami sxvadasxva mom-

xseneblis SerCeva maTematikuri sazogadoebis sami sxva-

dasxva SexvedrisaTvis?  

amoxsna. kombinaciaTa raodenoba iqneba  

60345
!2

!5

)!35(

!53

5 


A . 

magaliTi 13. ramdennairad SeiZleba 6 saxeobis asafeTqe-

beli nivTiereba davalagoT 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 niv-

Tierebis Taroze dalageba SesaZlebelia !5  sxvadasxvanai-
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rad. mas Semdeg rac Taroze dalagebulia 5 nivTiereba me-

6 nivTiereba ver daideba erT-erTi maTganis gverdze (arc 

marjvniv da arc marcxniv), Sesabamisad, me-6 nivTiereba Se-

saZlebelia daidos 426   adgilas. amitom, namravlis 

principis Tanaxmad, saZiebeli raodenoba iqneba: 4804!5  . 

wriuli gadanacvlebebi – gadanacvlebebs, romelsac 

adgili aqvs obieqtebis wrewirze dalagebisas (ganTavse-

bisas) ewodeba wriuli gadanacvlebebi. gansxvavebiT swor 

xazze ganlagebisagan, ori wriuli gadanacvleba ar iT-

vleba gansxvavebulad Tu am ganlagebebSi nebismieri obi-

eqtis wina da momdevno obieqtebi ucvlelia (am SemTxveva-

Si ar arsebobs pirveli da bolo pozicia). magaliTad, Tu 

oTxi adamiani TamaSobs brijs, Cven ar gvaqvs axali gada-

nacvleba Tuki yvelas gadavaadgilebT erTi (an ramdenime) 

poziciiT saaTis isris moZraobis (an moZraobis sawinaaR-

mdego) mimarTulebiT. Tu ganvixilavT erT moTamaSes fiq-

sirebul poziciaze da danarCen sams davalagebT nebismie-

rad, rac SesaZlebelia 3! sxvadasxvanairad, davinaxavT, 

rom brijis TamaSis dros SesaZlebelia moTamaSeebis 3! 

sxvadsaxvanairad ganTavseba. 

samarTliania Semdegi zogadi debuleba: wrewirze ga-

nlagebuli n  gansxvavebuli obieqtis yvela SesaZlo gada-

nacvlebaTa raodenoba tolia )!1( n -is. 

garda amisa, Tu sworxazovan n  adgilze )( nmm   obi-

eqtis ganTavseba SeiZleba m

nA
 sxvadasxvanairad, wrewirze 

ganlagebul n  adgilze m  obieqtis ganTavseba SeiZleba 

ukve mAm

n /
 sxvadasxvanairad (kerZo SemTxvevaSi, roca 

mn   vRebulobT wriul gadanacvlebaTa raodenobas:  

)!1(/!//  nnnnPnA n

n

n ). 

aqamde Cven vixilavdiT gansxvavebuli obieqtebis gada-

nacvlebebs. cxadia, rom Tu aviRebT laTinuri anbanis sam 

asos a , b  da c -s, maSin maTi gansxvavebuli 3! = 6 gadanac-

vlebebia: abc ; acb ; bac ; bca ; cab  da cba . magram, Tu am sami 

asodan b  da c  erTi da igive x -ia, maSin axx ; axx ; xax ; xxa; 

xax; xxa gadanacvlebebidan, mxolod 3 ( axx ; xax ; xxa) iqne-

ba gansxvavebuli (3=3!/2!). oTxi gansxvavebuli a , b , c  da d  

asos SemTxvevaSi gadanacvlebaTa raodenobaa 4! = 24, mag-

ram Tu magaliTad, xba  da ydc  , maSin Cven gveqneba 
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mxolod 4!/(2! 2!)=6 gansxvavebuli gadanacvleba: xxyy ; 

xyxy ; yxxy; yyxx ; xyyx  da yxyx .  

samarTliania Semdegi zogadi debuleba: im n  obieq-

tis gansxvavebul gadanacvlebaTa raodenoba, romelTa 

Soris 1n  pirveli tipisaa, 2n  meore tipisaa, 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

). 

 marTlac, rogorc cnobilia, yvela obieqti gansxva-

vebuli rom yofiliyo, maSin gadanacvlebaTa raodenoba iq-

neboda !n . maT Soris erTi da igive iqneba: 1) is n -eulebi, 

sadac konkretul 1n  adgilas dgas pirveli tipis obieqtebi 

da maTi raodenoba Seadgens !1n -s; 2) is n -eulebi, sadac 

konkretul 2n  adgilas dgas meore tipis obieqtebi da maTi 

raodenoba Seadgens !2n -s; da a. S. k ) is n -eulebi, sadac kon-

kretul kn  adgilas dgas k -uri tipis obieqtebi da maTi 

raodenoba Seadgens !kn -s. Sesabamisad, saZiebel raodeno-

bas miviRebT, Tu !n -s SevamcirebT !!! 21 knnn  -jer, anu gan-

sxvavebul gadanacvlebaTa raodenoba iqneba
!!!

!

21 knnn

n


. 

magaliTi 15. ramdenairad SeiZleba 3 wiTeli, 4 yviTeli 

da 2 lurji naTura ganvaTavsoT saaxalwlo naZvis xis gamna-

Tebel mowyobilobaSi, romelsac naTuris 9 bude gaaCnia? 

amoxsna. gansxvavebul ganlagebaTa raodenoba iqneba 

1260
!2!4!3

!9



. 

simravlis dayofa – zogjer saWiro xdeba n  obieqti-

sagan Semdgari simravlis m  qvesimravled SesaZlo dayo-

faTa ricxvis gamoTvla. simravlis dayofa ewodeba mis 

qvesimravleTa iseT erTobliobas, romelTa gaerTianeba 

mocemuli simravlis tolia, xolo am qvesimravleTa nebi-

smieri wyvili uTavsebadia. TiToeul qvesimravleSi ele-

mentTa dalagebas mniSvneloba ara aqvs. ganvixiloT sim-

ravle {a, e, i, o, u}. am simravlis SesaZlo dayofebi or na-
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wilad, romelTagan pirveli Seicavs 4 elements, xolo me-

ore ki 1 elements, Semdegia: {(a, e, i, o), (u)}; {(e, i, o, u), (a)}; 

{(i, o, u, a), (e)}; {(o, u, a, e), (i)}; {(a, e, i, u), (o)}. aseT dayo-

faTa raodenoba aRiniSneba simboloTi 1,4

5C , sadac qveda 

ricxvi 5 gviCvenebs dasayofi simravlis elementTa mTli-

an raodenobas, xolo zeda ricxvebi 4 da 1 ki Tu ramden 

elementian qvesimravleebad vyofT mocemul simravles, 

amasTanave:  

5
!1!4

!51,4

5 


C . 

samarTliania Semdegi zogadi debuleba: n  obieqti-

sagan Semdgari simravlis m  nawilad SesaZlo dayofaTa 

raodenoba, sadac pirveli nawili Seicavs 1n  elements, me-

ore 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  (cxadia, rom 

m

n

mnm

n C
mnm

n
C 




)!(!

!. ). 

 marTlac, moviqceT Semdegnairad: aviRoT nebismie-

ri 1n -elementiani qvesimravle n -elementiani simravlis 

(amis gakeTeba SeiZleba 1n

nC  sxvadasxvanairad), darCenili 

1nn   obieqtidan aviRoT 2n -elementiani simravle (amis ga-

keTeba SeiZleba 2

1

n

n nC   sxvadasxvanairad) da a. S. namravlis 

principis Tanaxmad n  obieqtisagan Semdgari simravlis m  

nawilad SesaZlo dayofaTa saerTo raodenoba iqneba: 











)!(!

)!(

)!(!

!

212

1

11
11

3

21

2

1

1

nnnn

nn

nnn

n
CCCC m

m

n

nnn

n

nnn

n

nn

n

n  

!!!

!

)!(!

)!(

)!(!

)!(

211

11

3213

21

mmm

m

nnn

n

nnnn

nnn

nnnnn

nnn












  . 
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polinomialuri formula. ganvixiloT amocana imis Se-

saxeb Tu rogor gavxsnaT frCxilebi n

kaaa )( 21   gamosa-

xulebis gamosTvlelad. samarTliania Semdegi Tanafardoba: 

nrrrr

r

k

r

k

n

k

kk

kaa
rr

n
aaa



 




11

1

,0,...,0

1

1

21
!!

!
)( . 

damtkiceba. gadavamravloT n -jer Tavis Tavze 

)( 21 kaaa  . maSin miviRebT nk  Sesakrebs nddd 21  saxis, 

sadac TiToeuli Tanamamravli id , ni ,...,2,1 , aris an 1a , an 

2a , da a. S. an ka . aRvniSnoT ),...,( 1 krrB  simboloTi im Sesak-

rebebis erToblioba, sadac 1a  gvxvdeba Tanamamravlad 1r -

jer, 2a  – 2r -jer , da a. S. ka  – kr -jer. gasagebia, rom aseTi 

Sesakrebebis raodenoba tolia 
!!

!

1 krr

n


-is, xolo Sesabamisi 

Sesakrebi ki iqneba kr

k

r

k

aa
rr

n



1

1

1 !!

!
. 

jufdeba ganmeorebebiT. n  elementidan m  elementia-

ni jufdebebi ganmeorebebiT ewodeba jgufebs, romlebic 

Sedgeba m  elementisagan, romelTagan TiToeuli elemen-

ti miekuTvneba erT-erTs n  tipidan.  

magaliTad, sami a , b  da c  elementidan SesaZlebelia Se-

vadginoT Semdegi orelementiani jufdebebi ganmeorebebiT:  

bcacabccbbaa ,,,,, . 

samarTliania Semdegi Tanafardoba: raodenoba n  

elementidan m  elementiani jufdebebis ganmeorebebiT 

tolia m

mn

n

mn

m

n CCf 1

1

1 



  . 

marTlac, nebismieri jufdeba calsaxad ganisazRvreba 

Tu mivuTiTebT yoveli n  tipidan ramdeni elementi Sedis 

masSi. yovel jufdebas SevusabamoT nulebisa da erTebis 

mimdevroba, romelic Sedgenilia Semdegi wesiT: davweroT 

erTmaneTis gverdiT imdeni erTiani ramdeni pirveli ti-

pis elementic Sedis jufdebaSi, Semdeg davweroT nuli da 

mis Semdeg imdeni erTiani ramdeni meore tipis elementic 

Sedis jufdebaSi da a. S. (magaliTad, zeviT daweril juf-

debebs sami asodan or-orad Seesabameba Sesabamisad Semde-

gi mimdevrobebi: 1100, 0110, 0011, 1010, 1001, 0101). amrigad, 
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n  elementidan nebismier m  elementian jufdebas ganmeo-

rebebiT Seesabameba mimdevroba Sedgenili m  erTianisa-

gan da 1n  nulisagan da piriqiT. Sesabamisad, saZiebeli 

raodenoba iqneba m

mn

n

mn

m

n CCf 1

1

1 



  . 

magaliTi 17. vipovoT raodenoba im variantebis ram-

dennairadac SesaZlebelia amovarCioT 3 aso Semdegi 12 

asodan: a, a, a, g, g, g, t, t, t, c, c, c.  

amoxsna. am SemTxvevaSi 4n , xolo 3m . amitom saZie-

beli raodenoba iqneba: 203

134

3

4  Cf . 

magaliTi 19. vipovoT nxxx m  21  gantolebis 

mTel arauaryofiT amonaxsnTa raodenoba. 

amoxsna. arsebobs urTierTcalsaxa Sesabamisoba aR-

niSnuli gantolebis amonaxsnebsa da n  elementidan m  

elementian ganmeorebebiT jufdebebs Soris. Tu gvaqvs 

mTeli arauaryofiTi ricxvebi mxxx ,...,, 21 , iseTi, rom 

nxxx m  21 , maSin SegviZlia SevadginoT m  elemen-

tiani jufdeba, Tu aviRebT pirveli tipis 1x  elements, me-

ore tipis – 2x  elements, da a. S. me- m  tipis – mx  elements. 

piriqiT, Tu gveqneba n  elementidan m  elementiani juf-

deba, Cven miviRebT sawyisi gantolebis garkveul amo-

naxsns mTel arauaryofiT ricxvebSi. amitom mTel arauar-

yofiT amonaxsnTa raodenoba iqneba m

mn

m

n Cf 1 . 

 

albaTobis gamoTvla kombinatorikis gamoyenebiT. 

amorCeva dabrunebiT: eqsperimentis yovel nabijze 

yuTidan amoRebuli burTi ukan brundeba. vigulisxmoT, 

rom burTebi gadanomrilia ricxvebiT 1-dan M -mde. ganas-

xvaveben ori tipis amorCevebs: dalagebuli amorCevebi 

da daulagebeli amorCevebi. dalagebuli amorCevebi aRi-

niSneba simboloTi ( naa ,...,1 ), xolo daulagebeli amorCeve-

bi – [ naa ,...,1 ].  

dabrunebiT dalagebuli amorCevis SemTxvevaSi:  

},...,1;,...,1:),...,(:{ 1 niMaaa in    da nM || . 
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daulagebeli amorCevebi dabrunebiT: 

},...,1;,...,1:],...,[:{ 1 niMaaa in   , n

nMC 1||  . 

amorCeva dabrunebis gareSe: Mn   da amoRebuli 

burTi ukan ar brundeba.  

dabrunebis gareSe dalagebuli SerCevis SemTxvevaSi:  

},...,1;,...,1;,:),...,(:{ 1 niMalkaaaa ilkn    da | | n

MA  . 

daulagebeli amorCevebi dabrunebis gareSe:  

 },...,1;,...,1;,:],...,[:{ 1 niMalkaaaa ilkn   , n

MC ||  

saboloo suraTi aseTia: 

 dalagebuli daulagebeli 

dabrunebiT  nM   1

n

M nC    

dabrunebis gareSe  n

MA   n

MC  

 

magaliTad, 3M  da 2n -is SemTxvevaSi Sesabamis 

elementarul xdomilebaTa sivrceebs eqnebaT Semdegi sa-

xis struqturebi: 

 

   SerCeva 

 

(1,1)(1,2)(1,3) 

(2,1)(2,2)(2,3) 

(3,1)(3,2)(3,3) 

[1,1][2,2][3,3] 

[1,2][1,3][2,3] 
dabrunebiT 

 

(1,2)(1,3) 

(2,1)(2,3) 

(3,1)(3,2) 

[1,2] [1,3] [2,3] 
dabrunebis  

gareSe 

erToblioba dalagebuli daulagebeli  

savarjiSoebi: 

I. kursze, romelzec sami jgufia, jgufxelebis arCevis 

yvela SesaZlo variantebis ricxvia 321 nnn  , sadac in  – i -

ur jgufSi studentebis raodenobaa (viyenebT namravlis 

princips); 

III. m  adamianis dabadebis dReebis yvela SesaZlo kom-

binacia (im pirobiT, rom TiTeuli dabadebis dRe aris ro-

melime 365 dRidan) tolia m365  (saqme gvaqvs amorCevasTan 
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dabrunebiT, amasTanave amorCevebi iTvleba dalagebulad, 

sadac 365M   da n m ); 

V. partiebis raodenoba, romelic unda Sedges n  mona-

wilisagan Semdgar wriul saWadrako turnirSi tolia 

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

magaliTi 21. ras udris albaToba imisa, rom monetis 6-

jer agedbisas erTjer 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 Sede-

giT damoukideblad sxva agdebebis Sedegebisagan. amitom, 

namravlis principis Tanaxmad, elementarul xdomilebaTa 

sivrce Sedgeba 6426   elementaruli xdomilebisagan. am 

SemTxvevaSi ufro moxerxebulia sawinaaRmdego A  xdomi-

lebaze gadasvla, romelic niSnavs, rom monetis 6-jer ag-

debisas arc erTjer ar movida gerbi. es SeiZleba moxdes 

mxolod erT SemTxvevaSi – Tu eqvsivejer movida safasu-

ri. Sesabamisad, 64/1)( AP . amitom  

64/6364/11)(1)(  APAP . 

magaliTi 23. konferenciis 20 monawilisaTvis, romel-

Ta Soris 12 Tbiliselia, sastumroSi dajavSnulia 20 no-

meri. am nomrebidan 12 gadahyurebs zRvas. administrato-

ri SemTxveviT awvdis konferenciis monawileebs nomrebis 

gasaRebebs. vipovoT albaToba imisa, rom 12 Tbilisels 

Sexvdeba is nomrebi, romlebic zRvas gadahyurebs. 

amoxsna. konferenciis 20 monawilisaTvis 20 sxvadas-

xva nomris micema imdennairad SeiZleba, ramdennairadac 

20 obieqti SeiZleba ganTavsdes 20 adgilas, anu !20||  . 

analogiurad, 12 nomerSi 12 Tbiliselis ganTavseba SesaZ-

lebelia !12  sxvadasxvanairad, xolo darCenil 8 nomerSi 

konferenciis danarCeni 8 monawilis ganTavseba SesaZle-

belia !8  sxvadasxvanairad, damoukideblad imisagan Tu 

romeli Tbiliseli zRvaze xedis mqone romel nomerSi 

moxvdeba. amitom, namravlis principis Tanaxmad, xelSem-

wyob elementarul xdomilebaTa raodenoba iqneba 

!8!12|| A . Sesabamisad, saZiebeli albaToba iqneba: 
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6109.7
131920

178

!20

!8!12
)( 







AP . 

magaliTi 25. iv. javaxiSvilis sax. universitetis 3 

studenti, ilias universitetis 2 studenti da wereTelis 

universitetis 4 studenti SemTxveviT jdeba 3 vagonSi. 

TiTeuli mgzavris nebismier vagonSi moxvedris albaTo-

bebi erTi da igivea. ipoveT albaToba imisa, rom: a) java-

xiSvilis universitetis 3 studenti moxvdeba sxvadaxva 

vagonSi (xdomileba A ); b) ilias universitetis 2 studen-

ti moxvdeba sxvadasxva vagonSi (xdomileba B ). 

amoxsna. a) namravlis principis Tanaxmad 9

9

3333|| 



jer

. 

aviRoT sxvadasxva vagonis nebismieri 3 bileTi da gavunawi-

loT javaxiSvilis universitetis 3 students, amis gakeTe-

ba SesaZlebelia !3  sxvadasxvanairad. TiToeuli am varian-

tisaTvis arsebobs danarCeni 6 studentis 3 vagonSi gadana-

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

9/23/!33/3!3)( 396 AP . 

b) ilias universitetis I students SeuZlia airCios ne-

bismieri 3 vagonidan, meore students ki nebismieri darCe-

nili 2 vagonidan da yoveli am kombinaciisaTvis arsebobs 

danarCeni 7 studentis 3 vagonSi gadanawilebis 73  SesaZ-

lebloba. Sesabamisad, namravlis principis Tanaxmad 
7323|| B  da, amgvarad, 3/23/323)( 97 BP . 

magaliTi 25-is gagrZeleba. vigulisxmoT, rom TiToe-

ul vagonSi aris zustad k  adgili da javaxiSvilis uni-

versitetis 3 students SeuZlia daikavos nebismieri adgi-

li. ipoveT albaToba imisa, rom javaxiSvilis universite-

tis 3 studenti aRmoCndeba sxvadasxva vagonSi.  

amoxsna. am SemTxvevaSi elementarul xdomilebaTa 

sivrce Sedgeba bileTebis nomrebis sameulebisagan da 

)23)(13(3||  kkk , rac Seexeba xelSemwyob elementarul 

xdomilebebs, maTi raodenoba iqneba ukve 3623 kkkk   da, 

Sesabamisad, saZiebeli albaToba tolia: 
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)23)(13(

2

)23)(13(3

6
)(

23







kk

k

kkk

k
APk . 

SeniSvna. advili dasanaxia, rom vagonebSi adgilebis 

raodenobis usasrulod gazrdis SemTxvevaSi (anu roca 

k ), miviRebT, rom saZiebeli albaToba uaxlovdeba wi-

na magaliTis a) punqtSi miRebul albaTobas: 

9

2

/2/99

2
lim

299

2
lim)(lim

22

2








 kkkk

k
AP

kk
k

k
. 

magaliTi 27. davuSvaT, rom latareaSi TamaSdeba 6 mom-

gebiani nomeri 49-dan. momgebiani nomrebis amoRebis rigs 

mniSvneloba ara aqvs. latareaSi monawile irCevs 6 nomers 

49-dan. vipovoT 4 momgebiani nomris gamocnobis albaToba 

(xdomileba A ). 

amoxsna. elementaruli xdomileba iqneba 6 nomris er-

Toblioba 49-dan. aseTi 6 nomriani erTobliobebis raode-

noba emTxveva 49 elementiani simravlis 6 elementian qve-

simravleTa raodenobas, anu 6

49|| C . latareis gaTamaSe-

bis Semdeg gaTamaSebaSi monawile 49 nomeri iyofa or jgu-

fad: 6 momgebiani nomeri da 43 aramomgebiani nomeri. 6 mom-

gebiani nomridan 4 momgebiani nomris SerCeva SesaZlebe-

lia 4

6C  sxvadasxvanairad da TiToeuli am variantisaTvis 

arsebobs danarCeni 2 aramomgebiani nomris arCevis 2

43C  Se-

saZlebloba. Sesabamisad, 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 29 (mogeba latareaSi). gvaqvs M  bileTi ga-

danomrili ricxvebiT erTidan M -mde, romelTagan n  bi-

leTi nomrebiT erTidan n -mde momgebiania ( nM 2 ). vyi-

dulobT n  cal bileTs. ras udris albaToba imisa, rom am 

n  bileTidan erTi mainc iqneba momgebiani (avRniSnoT es 

xdomileba A  asoTi)? 

amoxsna. vinaidan bileTebis amoRebis (yidvis) Tanmim-

devrobas ara aqvs mniSvneloba nayid bileTebSi momgebiani 

bileTebis arsebobis an ar arsebobis TvalsazrisiT, ami-
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tom elementarul xdomilebaTa sivrces eqneba Semdegi 

stuqtura: 

},...,1;,:],...,[:{ 1 Malkaaaa ilkn   . 

Sesabamisad, Cven mier zemoT moyvanili cxrilis Tanax-

mad n

MC || . 

xdomilebas (avRniSnoT igi 0B -iT), rom nayid bileTebSi 

ar aris momgebiani bileTebi, eqneba Semdegi struqtura:  

},...,1;,:],...,[:{ 10 MnalkaaaaB ilkn    da n

nMCB || 0 . 

amitom, 

)
1

1()
1

1)(1()( 0





 

nM

n

M

n

M

n

A

A

C

C
BP

n

M

n

nM

n

M

n

nM . 

Sesabamisad, saZebni albaToba iqneba: 

0( ) 1 ( ) 1 (1 )(1 ) (1 )
1 1

n n n
P B P B

M M M n
       

  
. 

Tu magaliTad, 2nM   da n , maSin 1

0 )(  eBP  (aq e  

neperis ricxvia) da 632,01)( 1  eBP , sadac krebadobis 

siCqare sakmaod didia: ukve roca 10n , maSin 670,0)( BP . 

davaleba. wina amocanis pirobebSi vipovoT albaToba 

imisa, rom nayidi n  bileTidan zustad m  ( nm  ) iqneba 

momgebiani. 

magaliTi 31 (or `tuzze~). ganvixiloT preferansis Ta-

maSi, rodesac kartis Sekvris maRali 32 karti SemTxveviT 

nawildeba (rigdeba) sam moTamaSes Soris, ise rom TiTeu-

li Rebulobs 10 karts da ori karti inaxeba `sayidlebSi~. 

rogoria albaToba imisa, rom `sayidlebSi~ aRmoCndeba 

ori `tuzi~? 

amoxsna. ori kartis sxvadasxva kombinaciebis raode-

noba, romelic SeiZleba aRmoCndes `sayidlebSi~, tolia 

4962

32 C . kartis SekvraSi oTxi `tuzia~Dda sxvadasxva kom-

binaciebis raodenoba, romelic mogvcemda or `tuzs~A, to-

lia 62

4 C . Sesabamisad, saZiebeli albaToba tolia  
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012,0
496

6
2

32

2

4 
C

C . 

davaleba. davuSvaT wina amocanaSi erT-erTma moTama-

Sem, naxa ra Tavisi kartebi, icis, rom mas `tuzi~ ara aqvs. 

Seicvleba Tu ara maSin albaToba imisa, rom `sayidlebSi~ 

ori `tuzia~? gamoTvaleT es albaToba. 

amocanebi 

1. ramdennairad SeiZleba saklaso JurnalSi 9 baSvis gva-

risa da saxelis Setana?  

3. ramdennairad SeiZleba erTi dRis gakveTilebis cxri-

lis Sedgena 6 sxvadasxva sagnisaTvis?  

5. ramdennairad SiZleba 6 adgilian merxze 4 studentis 

ganTavseba?  

7. ramdennairad SeiZleba 3 saprizo adgilis ganawileba 

simReris festivalze monawile 20 konkursants Soris?  

9. studentis saboloo Sefaseba aRiniSneba simboloebiT 

EDCBA ,,,, . ramdennairad SeiZleba Sefasdes 10 studen-

ti?  

11. ramdeni eqvsniSna satelefono nomris Sedgena SeiZle-

ba, romelic ar iwyeba nuliT da ar mTavrdeba kenti 

cifriT?  

13. 2010 wels saSualo skola daamTavra 35938 saqarTve-

los moqalaqem. SeiZleba Tu ara imis mtkiceba, rom, 

sul cota, ori maTganis saxelis, gvarisa da mamis saxe-

lis pirveli asoebi erTmaneTs daemTxva? pasuxi daasa-

buTeT.  

15. ramdennairad SeiZleba 12 profesorisagan 3 kaciiani 

sagamocdo komisiis Sedgena?  
17. naZvis xeze gabmul sadenze 12 naTuris budea. ramden-

nairad SeiZleba masze 6 wiTeli, 4 lurji da 2 mwvane na-

Turis Camokideba? 

19. wrewirze 10 wertilia. ramdeni samkuTxedi Caixazeba 

wrewirSi wveroebiT am wertilebze?  

21. garnizonSi 50 jariskaci da 10 oficeria. ramdeni sa-

patrulo jgufis Sedgena SeiZleba, romelSic Sedis 2 

oficeri da 5 jariskaci?  
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23. wera-kiTxvis ucodinar bavSvs misces asoebi: a, a, a, b, b, 

T, l, o. ramdeni gansxvavebuli kombinaciiT unda daa-

lagos bavSvma es asoebi, rom maTSi aucileblad aRmoC-

ndes sityva `albaToba~?  

25. ramdeni wertili arsebobs sibrtyeze, romelTa absci-

sa kenti cifria, xolo ordinata ki 5-is jeradi orniS-

na ricxvi?  

27. ramdeni xuTniSna ricxvis dawera SeiZleba gansxvavebu-

li cifrebiT?  

29. 15 moWadrake qalisa da 10 moWadrake vaJisagan unda da-

kompleqtdes 7 kaciani gundi, romelSic Seva 4 qali da 

3 vaJi. ramdennairad SeiZleba amis gakeTeba?  

31. ramden elements unda Seicavdes simravle, rom misi 

elementebisagan Sedgenili yvela gadanacvlebaTa 

ricxvi iyos: a) ara umetes 1000-isa; b) ara nakleb 500-i-

sa.  

33. SeasruleT moqmedebebi da gamoTvaleT:  

1. 
!12

!6!8 
;       2. 

)!4(

)!2(





n

n
;       3. 

)!4(

1

!

1




nn
;       4. 

!

1

)!2(

1

kk



. 

35. klasSi 28  moswavlea. gamosaSveb saRamoze maT erTma-

neTs samaxsovrod fotosuraTebi gaucvales. ramdeni 

fotosuraTi gaicvala sul?  

37. ipoveT saWadrako turnirSi monawileTa raodenoba, 

Tu TiToeulma monawilem yvela danarCenTan TiTo 

partia iTamaSa da sul 55  partia Sedga?  

39. ipoveT 0 , 1, 2 , 3  cifrebisagan Sedgenili yvela SesaZ-

lo oTxniSna ricxvebis raodenoba, romelSic yvela 

cifri erTmaneTisagan gansxvavebulia.  

41. amoxseniT gantoleba nnCA nn  223 6 .  

43. ramdeni gansxvavebuli bileTis Sedgena SeiZleba 10  

algebruli da 6  geometriuli amocanis gamoyenebiT, 

Tu TiToeul bileTSi Sedis 3 algebruli da 2 geomet-

riuli amocana?  

45. avtomobilis sanomre niSani Sedgeba qarTuli anbanis 3 

asosa da 3 cifrisagan. ramdeni aseTi sanomre niSani ar-

sebobs?  

47. avtomobilis sanomre niSani Sedgeba qarTuli anbanis 3 

asosa da 3 cifrisagan. ipoveT albaToba imisa, rom Sem-

TxveviT SerCeuli sanomre niSanSi: a) ar meordeba asoe-
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bi; b) ar meordeba cifrebi; g) yvela aso erTi da igivea;          

d) mxolod luwi cifrebia; e) ar meordeba asoebi da 

cifrebi erTi da igivea.  

49. manqanaSi 5 adgilia. ramdennairad SeiZleba ganTavsdes 

manqanaSi 4 adamiani, Tu saWesTan adgilis dakaveba Se-

uZlia or maTgans?  

51. studentma 6 dReSi unda Caabaros 3 gamocda: maTematika, 

fizika da eleqtronika. ramden sxvadasxvanairad SeiZle-

ba gamocdebis cxrilis Sedgena, Tu erT dRes ar SeiZle-

ba erTze meti gamocdis Cabareba da jer unda Caabaros 

maTematika, Semdeg fizika da bolos, eleqtronika?  

53. 10 adamiani unda ganTavsdes 3 oTaxSi, ise rom TiToe-

ul oTaxSi iyos aranakleb 3 adamiani. ramdennairad Se-

iZleba amis gakeTeba?  

55. monetas agdeben 6-jer. ramdeni variantia safasuris an          

2-jer, an 3-jer mosvlis?  

57. monetas agdeben 8-jer. ramdeni variantia erTdrou-

lad safasuris 5-jer da gerbis 3-jer mosvlis?  

59. monetas agdeben 8-jer. ras ufro meti Sansebi aqvs: sa-

fasuris 4-jer mosvlas, Tu gerbis 5-jer mosvlas da 

ramdenjer? 

61. universitetis pirvelkurselma unda airCios mecniere-

bis, sazogadoebrivi mecnierebebis da maTematikis kur-

sebi. Tuki mas SesaZlebloba eqneba arCevani gaakeTos 

Sesabamisad mecnierebis 3, sazogadoebrivi mecnierebe-

bis 4 da maTematikis 2 kursidan, maSin ramden sxvadas-

xvanairad SeeZleba mas Seadginos saswavlo programa?  

63. mocemuli 10 asos – `aiiksssttt~ ramdeni gansxvavebu-

li ganlageba SeiZleba 10 adgilas?  

65. ramdeni samniSna ricxvis dawera SeiZleba cifrebiT 0, 

1, 2, 3, 4 da 5, Tu TiToeuli cifri gamoiyeneba mxolod 

erTjer? ramdeni iqneba am samniSna ricxvebidan luwi? 

ramdeni iqneba 330-ze meti? 

67. ramdennairad SeiZleba 4 biWi da 3 gogo davsvaT 

mwkrivSi, ise rom biWebi da gogoebi isxdnen monacvle-

obiT?  

69. ramdennairad SeiZleba swor xazze dairgos 2 muxa, 3 

naZvi da 2 verxvi, Tu erTi da imave saxeobis xeebis gar-

Ceva SeuZlebelia?  
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71. 9 sportsmeni apirebs 3 manqaniT wavides gudaurSi, rom-

lebSic eteva Sesabamisad 2, 4 da 5 mgzavri. ramdennairad 

SeiZleba am 9 sportsmenis ganTavseba manqanebSi?  

73. ramdennairad SeiZleba 13 kartis darigeba 36 kartidan 

(yoveli warmomadgeneli cxra-cxra calia), romelSic 

Seva 5 ~aguri~, 3 `guli~, 3 `jvari~ da 2 `yvavi~?  

75. 10 satelevizio arxidan 3 SemecnebiTia. ramden sxva-

dasxvanairad SeiZleba 5 arxis SeZena ise, rom masSi: a) 2 

iyos SemecnebiTi? b) sul cota 2 mainc iyos Semecnebi-

Ti?          g) ara umetes erTi iyos SemecnebiTi? 

77. yuTSi moTavsebulia 500 erTnairi konverti, romelTa-

gan 50-Si devs 100 lari; 100-Si – 25 lari da 350-Si – 10 

lari. yuTidan SemTxveviT iReben konverts, romlis 

yidva SeiZleba 25 larad. ra iqneba SemTxveviT amoRe-

bul konvertSi fulis raodenobis Sesabamisi elemen-

tarul xdomilebaTa sivrce? ra iqneba TiToeuli ele-

mentaruli xdomilebis albaToba? ras udris albaTo-

ba imisa, rom SemTxveviT amoRebul konvertSi devs 100 

larze naklebi? ipoveT albaToba imisa, rom erTi kon-

vertis SeZeniT Tqven ar izaralebT.  

79. SeamowmeT Semdegi igiveobebi: a) k

n

k

n

k

n CCC  



11

1 ;  

b) 1

1
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n
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2 )( ;    d) n
m
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81. sakoordinato sibrtyis saTavidan (0,0) iwyeben monetis 

gadaadgilebas TiTo-TiTo ujriT gverdze ((1,0)-sken) 

an zeviT ((0,1)-sken) da n -jeradi gadaadgilebis Semdeg 

aRweven wertils ),( kj , sadac nkj  . ras udris alba-

Toba imisa, rom: a) jer gakeTda yvela j  gadaadgileba 

gverdze da Semdeg k  gadaadgileba zeviT; b) jer gakeT-

da yvela j  gadaadgileba gverdze da Semdeg k  gadaad-

gileba zeviT an jer gakeTda yvela k  gadaadgileba ze-

viT da Semdeg j  gadaadgileba gverdze; g) yvela j  ga-

daadgileba gverdze moxda erT striqonSi.  

83. Tqven irCevT xuT ricxvs da kidev erT bonus ricxvs 

44,...,1  ricxvebidan. momgebiani ricxvebi irCeva SemTxve-

viT (gvaqvs 5 momgebiani da 39 wamgebiani ricxvi). ipo-

veT albaToba imisa, rom momgebiani iqneba: a) oTxi 
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ricxvi pirveli xuTi ricxvidan, magram ara bonus 

ricxvi; b) sami ricxvi pirveli xuTi ricxvidan da bo-

nus ricxvi.  

85. urnaSi moTavsebulia n  TeTri da m  Savi burTi. Tqven 

SemTxveviT iRebT burTebs dabrunebis gareSe. ras ud-

ris albaToba imisa, rom pirvelad Savi burTi amoRebu-

li iqneba k -uri amoRebisas, 1,...,2,1  nk .  

87. erTdroulad agoreben or saTamaSo kamaTels. ras ud-

ris albaToba imisa, rom jamuri qula iqneba: a) 5? b) ara 

umetes 4-is?  

89. SemTxveviT iReben 3 wigns Tarodan, romelzec Zevs 4 

romani, 3 leqsebis krebuli da leqsikoni. ras udris 

albaToba imisa, rom arCeul iqneba: a) leqsikoni? b) 2 

romani da 1 leqsebis krebuli? 

91. sakredito baraTis mflobels daaviwyda ukanaskneli 

sami cifri da SemTxveviT akrifa isini. rogoria alba-

Toba imisa, rom is isargeblebs baraTiT, Tu cnobilia, 

rom es cifrebi gansxvavebulia.  

93. 52 karti SemTxveviT iyofa or tol nawilad. ipoveT 

albaToba imisa, rom: a) TiToeul nawilSi or-ori tu-

zia; b) yvela tuzi erT nawilSia; g) erT nawilSi iqneba 1 

tuzi, xolo meoreSi ki 3 tuzi.  

95. erTdroulad agoreben or saTamaSo kamaTels. ras ud-

ris albaToba imisa, rom jamuri qula iqneba: a) 5? b) ara 

umetes 4-is?  

97. SemTxveviT iReben 3 wigns Tarodan, romelzec Zevs 4 

romani, 3 leqsebis krebuli da leqsikoni. ras udris 

albaToba imisa, rom arCeuli iqneba: a) leqsikoni? b) 2 

romani da 1 leqsebis krebuli? 

99. A  da B  araTavsebadi xdomilebebia, P(A) = 0.4 da 

5.0)( BP . ipoveT: a) )( BAP  ; b) )(AP ; g) )( BAP  ; d) 

)\( BAP . 

101. faravnis tbaze mowyobilia erTnairi mimzidvelobis 

mqone 30 TevzsaWeri adgili. 5 meTevzes erTmaneTisa-

gan damoukideblad Tavazoben amoirCion TevzsaWeri 

adgili. vipovoT albaToba imisa, rom isini amoirCe-

ven sxvadasxva adgilebs.  
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103. cifrebidan 3, 4, 5 SemTxveviT adgenen eqvsniSna 

ricxvs. ipoveT albaToba imisa, rom es ricxvi iqneba 

kenti, romelSic cifri 4 monawileobs 1-jer.  

105. sastumroSi 6 erTadgiliani nomeria. sastumroSi SemT-

xveviT midis 6 kaci da 4 qali da TiToeuls misvlisTa-

nave aZleven nomers, Tuki romelime nomeri Tavisufa-

lia. ipoveT albaToba imisa, rom nomrebs miiRebs: a) eq-

vsive kaci; b) 4 kaci da 2 qali; g) erTi mainc qali.  

107. magidaze dgas Sampaniuris 5 sasmisi, TeTri Rvinis 3 sas-

misi da wiTeli Rvinis 2 sasmisi. magidasTan mivida 7 

adamiani (romelTaTvisac yvela sasmeli erTnairad sa-

siamovnoa) da aiRo TiTo sasmisi. ipoveT albaToba imi-

sa, rom magidaze darCeba yvela sasmelis \TiTo sasmisi.  

109. produqciis reklamirebis mizniT mwarmoebelma ga-

moSvebuli 500000 nawarmidan 10000 aRWurva specia-

luri kuponiT. myidveli romelsac Sexvdeboda 3 ku-

poni Rebulobda damatebiT 1 nawarms, 4 kuponis Sem-

TxvevaSi – 2 damatebiT nawarms, xolo 4-ze meti kupo-

nis SemTxvevaSi – 3 damatebiT nawarms. vipovoT alba-

Toba imisa, rom 5 nawarmis SeZenis SemTxvevaSi myidve-

li damatebiT miiRebs aranakleb 2 nawarms.  

111. raionul centrs gaaCnia erTmaneTisagan damoukideb-

lad momuSave ori saxanZro manqana. albaToba imisa, 

rom konkretuli manqana Tavisufalia saWiroebis Sem-

TxvevaSi aris 0.99. a) ras udris albaToba imisa, rom 

saWiroebis SemTxvevaSi arc erTi manqana ar iqneba Ta-

visufali? b) ras udris albaToba imisa, rom saWiroe-

bis SemTxvevaSi Tavisufali iqneba erTi mainc saxan-

Zro manqana? g) ras udris albaToba imisa, rom saWi-

roebis SemTxvevaSi Tavisufali iqneba zustad erTi 

saxanZro manqana? d) ras udris albaToba imisa, rom 

saWiroebis SemTxvevaSi Tavisufali iqneba ara umetes 

erTi saxanZro manqana? 

113. 52 kartidan SemTxveviT iReben 2 karts dabrunebis ga-

reSe. isargebleT namravlis albaTobis formuliT 

da ipoveT albaToba imisa, rom orive karti: a) nakle-

bia 4-ze; b) metia 2-ze da naklebia 9-ze.  

115. cnobilia, rom 2/1)( AP , 3/1)( BP . aCveneT, rom 

8/3)( ABP . 
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117. Sromis birJis mier SemoTavazebuli samuSao samuSaos 

maZiebels akmayofilebs albaTobiT 0.01. ramdenma sa-

muSaos maZiebelma unda isargeblos Sromis birJis 

momsaxurebiT, rom erTma mainc ipovos samuSao ara-

nakleb 0.95-is toli albaTobiT.  
119. albaToba imisa, rom ivane (Sesabamisad, pavle) cocxa-

li iqneba 20 wlis Semdeg aris 0.6 (Sesabamisad, 0.9). ras 

udris albaToba imisa, rom 20 wlis Semdeg: a) arc er-

Ti iqneba cocxali? b) erTi mainc iqneba cocxali? g) 

mxolod erTi iqneba cocxali?  

121. albaToba imisa, rom daojaxebuli mamakaci (Sesabami-

sad, qali) uyurebs serials aris 0.4 (Sesabamisad, 0.5). 

albaToba imisa, rom mamakaci uyurebs serials piro-

baSi, rom misi coli uyurebs mas tolia 0.7-is. ipoveT al-

baToba imisa, rom: a) daojaxebuli wyvili uyurebs se-

rials; b) coli uyurebs serials pirobaSi, rom misi 

qmari uyurebs mas; g) sul cota erTi meuRleTagani 

uyurebs serials.  

123. moneta isea damzadebuli, rom gerbis mosvlis alba-

Toba orjer metia safasuris mosvlis albaTobaze. 

ras udris albaToba imisa, rom monetis 3-jer agdebi-

sas safasuri mova 2-jer?  

125. vaJis dabadebis albaTobaa 0.515. ojaxma gadawyvita, 

rom Svilebi gaaCinon meore vaJis dabadebamde. ipo-

veT albaToba imisa, rom ojaxSi iqneba 4 bavSvi.  

127. A  da B damoukidebeli xdomilebebia, 4/1)()(  BPABP . 

ipoveT )( BAP  .  

129. monetas agdeben gerbis pirvel mosvlamde. risi to-

lia agdebaTa ualbaTesi ricxvi?  

131. yuTSi moTavsebulia detalebis ori partia, romelTa-

gan TiToeuli Sedgeba as-asi detalisagan da TiToe-

ulSi aris aT-aTi wundebuli detali. yuTidan amoi-

Res erTi detali. damoukidebelia Tu ara xdomile-

bebi: A ={amoRebuli detali pirveli yuTidanaa} da 

B  ={ amoRebuli detali wundebulia}?  

133. sistema Sedgeba 3 elementisagan, romelTa mwyobri-

dan gamosvla erTmaneTisagan damoukidebelia:  

 

 

p1 

p2 

p3 
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am elementebis gamarTulad muSaobis albaTobebia: 

8.01 p , 7.02 p , 6.03 p . ipoveT am sistemis gamarTu-

lad muSaobis albaToba.  

135. karadaSi inaxeba 9 erTnairi xelsawyo. cdis Casata-

reblad SemTxveviT iReben karadidan 3 xelsawyos da 

cdis dasrulebis Semdeg abruneben karadaSi. gareg-

nulad gamouyenebeli da gamoyenebuli xelsawyo er-

Tnairad gamoiyureba. ipoveT albaToba imisa, rom 

cdis samjer Catarebis Semdeg karadaSi ar iqneba ga-

mouyenebeli xelsawyo.  
137. erTi mcdelobiT sportsmeni sakuTar rekords aum-

jobebsebs P albaTobiT. vipovoT albaToba imisa, rom 

sportsmeni Sejibrebaze gaaumjobesebs sakuTar re-

kords, Tu mas SeuZlia mxolod ori mcdeloba da, 

amasTanave, Tuki pirveli mcdelobiT igi gaaumjobe-

sebs rekords, maSin meore mcdelobas ar iyenebs.  

139. ori moTamaSe monacvleobiT agdebes wesier monetas. 

igebs is visac pirvelad mouva `gerbi~. ipoveT TiToe-

ulis mogebis albaToba.  
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Tavi III 

Sedgenili xdomilebis albaTobebi 

albaTobaTa Sekrebis kanoni: Tu  BA Ø , 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 ad-

gili hqonda B  xdomilebas 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  ; 
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)(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       . 

nebismieri A  da B  xdomilebisaTvis:  

1)|()|(  BAPBAP . 

marTlac, ganmartebis Tanaxmad gvaqvs: 

1
)(

)(

)(

)]()[(

)(

)()(
)|()|( 







BP

BP

BP

BABAP

BP

BAPBAP
BAPBAP . 

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

damokidebuli da damoukidebeli xdomilebebi 

A  xdomilebas ewodeba B  xdomilebisagan damoukide-

beli, Tu )()|( APBAP   an rac igivea )()()( BPAPBAP  . 

Tu )()|( APBAP  , maSin gvaqvs damokidebuli xdomilebebi.  

Tu A  da B  xdomilebebi damoukidebelia, maSin xdomi-

lebebi A  da B  agreTve damoukidebelia. 

or A  da B  xdomilebas ewodeba pirobiTad damoukidebeli 

mocemuli C  xdomilebis mimarT, Tu )|()|()|( CBPCAPCBAP  . 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba wyvil-

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

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba erTo-

blivad damoukidebeli Tu   nk  , 1 2 ki i i    : 

)()()()(
2121 kk iiiiii APAPAPAAAP  . 

magaliTi 1. albaToba imisa, rom moswavle gadalaxavs 

minimaluri kompetenciis zRvars maTematikaSi aris 2/3, 

xolo fizikaSi ki 4/9. albaToba imisa, rom moswavle gada-

laxavs minimaluri kompetenciis zRvars erT saganSi mainc 

Seadgens 4/5-s. ras udris albaToba imisa, rom moswavle 
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orive saganSi gadalaxavs minimaluri kompetenciis 

zRvars? 

amoxsna. SemoviRoT xdomilebebi: A  – moswavle gada-

laxavs minimaluri kompetenciis zRvars maTematikaSi, B  – 

moswavle gadalaxavs minimaluri kompetenciis zRvars fi-

zikaSi. maSin Cven gvaqvs, rom: 3/2)( AP , 9/4)( BP  da 

5/4)(  BAP . sapovnelia – )( BAP  . xdomilebaTa jamis 

albaTobis formulidan SegviZlia davweroT, rom 

)()()()( BAPBPAPBAP  . 

Sesabamisad, gvaqvs: 

45/145/49/43/2)(  BAP . 

magaliTi 3 (meteorologiuri paradoqsi). erTi meteo-

rologiuri sadguri 10-dan 9 SemTxvevaSi sworad icnobs 

aminds, xolo meore ki 10-dan 8 SemTxvevaSi. 1 agvistosaT-

vis pirvelma sadgurma iwinaswarmetyvela `sveli~ amindi, 

meore sadgurma ki `mSrali~ amindi. vinaidan sxva SesaZleb-

loba ar arsebobs, am ori xdomilebis gaerTianeba warmo-

adgens aucilebel xdomilebas:  }{ mSrali"{"}sveli"" . 

amasTanave, es xdomilebebi urTierTgamomricxavia. Sesa-

bamisad,  

.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 al-

baTobiT 0.9}sveli"" {P , xolo `mSrali~ aminds albaTo-

biT 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 ga-

mo, rom A  da B  ar aris uTavsebadi (sinamdvileSi 0.9 aris 
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pirobiTi albaToba imisa, rom 1 agvistos iqneba `sveli~ 

amindi, pirobaSi rom prognozs akeTebs I sadguri).  

magaliTi 5. ras udris albaToba imisa, rom ricxvebi-

dan 100,...,1  SemTxveviT amorCeuli ricxvi gaiyofa an 2-ze, 

an 3-ze, an 5-ze. 

amoxsna. SemoviRoT xdomilebebi: { }kA k ricxvi iyofa ze , 

...,2,1k . maSin saZiebelia )( 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 formu-

lis mixedviT vRebulobT, rom:  

74.003.006.01.016.02.033.05.0)( 532  AAAP . 

magaliTi 7. albaToba imisa, rom iwvimebs SabaTs igivea 

rac albaToba imisa, rom iwvimebs kviras da aris 0.5. aseve 

cnobilia, rom wvimian dRes mosdevs wviamiani dRe alba-

TobiT 0.7. ras udris albaToba imisa, rom dasvenebis dRe-

ebis ganmavlobaSi iwvimebs. 

 amoxsna. SemoviRoT xdomilebebi: }{ iwvimebsSabaTsA  

da B  }{ iwvimebskviras , 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 9. ganvixiloT ojaxebi, sadac or-ori bavSvi-

a. rogoria albaToba imisa, rom ojaxSi orive bavSvi vaJia 

Tu cnobilia, rom: a) ufrosi bavSvi – vaJia; b) erTi bavSvi 

mainc – vaJia? 
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amoxsna. aq elementarul xdomilebaTa sivrce aseTia  

{ } vv, vq, qv, qq , 

sadac `v~ aRniSnavs vaJs, xolo `q~ – qals. CavTvaloT, rom 

oTxive Sedegi tolalbaTuria. 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, saZiebe-

li albaTobebi iqneba: a) )|( ABAP   da b) )|( BABAP  . ad-

vili 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 11. or kamaTels agdeben orjer. ipoveT alba-

Toba imisa rom am agdebebisas mosul qulaTa jamebi iqneba 

7 da 11.  

amoxsna. SemoviRoT xdomilebebi: iA  – ori kamaTlis i -

uri ( 2,1i ) gagorebisas mosul qulaTa jami 7 qula, iB  – 

ori kamaTlis i -uri ( 2,1i ) gagorebisas mosul qulaTa 

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

da 2B  da 2A  da 
1B  damoukidebelia, rogorc damoukidebe-

li agdebebis Sedegebi, xolo xdomilebebi 21 BA   da 

21 AB   uTavsebadia. amitom saZiebeli albaToba iqneba 

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

54

1

6

1

18

1

18

1

6

1
)()()()( 2121  APBPBPAP . 

magaliTi 13. Tu uTavsebad A  da B  xdomilebebs gaaC-

niaT aranulovani albaTobebi, maSin isini aradamoukide-

belia. marTlac, vinaidan BA , amitom Tu A  da B  iq-

neboda damoukidebeli, maSin unda Sesruldes toloba 

0)()()()(  PBAPBPAP ,  

rac ewinaaRmdegeba pirobas, rom 0)( AP , 0)( BP . 
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magaliTi 15. 52 kartidan SemTxveviT iReben karts. ganvi-

xiloT xdomilebebi: A = {karti `tuzia~} da B = {karti `gu-

lisaa~}. aris Tu ara A  da B  damoukidebeli? 

amoxsna. intuiciurad gasagebia, rom es xdomilebebi 

ar iZleva informacias 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 `gulebSi~. A 

axla formalurad SevamowmoT, rom es xdomilebebi da-

moukidebelia. gvaqvs:  

52/4)( AP , 4/152/13)( BP , 

52/1}{)(  gulisaa"" tuzi""PBAP  

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

moukidebelia. 

magaliTi 17 (de meres amocana). azartuli TamaSebis 

moyvaruli frangi Sevalie de mere sTavazobda partnio-

rebs TamaSis Semdeg pirobebs: is gaagorebs or kamaTels 

24-jer da mogebuli iqneba Tu erTjer mainc mova ori eq-

vsiani. misi mowinaaRmdege gaagorebs oTx kamaTels er-

Tjer da moigebs Tu erTi eqvsiani mainc mova. erTi Sexed-

viT de mere eSmakobs, magram sinamdvileSi is ufro xSirad 

agebda, vidre igebda da gakvirvebulma mimarTa cnobil ma-

Tematikoss 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 . 

cxadia, rom iA  xdomilebebi erTmaneTisagan damoukidebe-

lia da i
i

AA
24

1
 . garda amisa, 36/35)()()( 2421  APAPAP . 

Sesabamisad, 

24

2421

24

1
)

36

35
()()()()()( 


APAPAPAPAP i

i
. 
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amitom Sevalie de meres mogebis albaToba iqneba:  

491404.0)
36

35
(1)(1)( 24  APAP . 

analogiurad gasagebia, rom iB  xdomilebebi erTmaneTi-

sagan damoukidebelia, 
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 me-

res dakvirvebis mecnierul axsnas. 

magaliTi 19. Tqven iciT, rom Tqvens axal mezobels 

hyavs 2 Svili. ras udris albaToba imisa, rom mas hyavs 2 qa-

liSvili, Tu cnobilia, rom mas hyavs sul cota erTi qa-

liSvili? 

amoxsna. elementarul xdomilebaTa sivrcea },,,{ gggbbgbb , 

sadac biWi (b ) da gogo ( g ) dalagebulia dabadebis TariRis 

mixedviT. Tu Cven vigulisxmebT, rom biWisa da gogos daba-

deba erTnairadaa SesaZlebeli da sxvadasxva bavSvis sqesi 

damoukidebelia, maSin TiToeuli elementaruli xdomile-

bis albaTobaa 1/4. saZiebeli pirobiTi albaToba iqneba 

3

1

4/3

4/1

),,(

)(
),,|( 

gggbbgP

ggP
gggbbgggP . 

magaliTi 21. sistema Sedgeba damoukideblad funqci-

onirebadi ori komponentisagan, 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 ,  

}{2 ebsfunqcionir komponenti IIA .  
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maSin a) SemTxvevaSi 
21 AAA  , xolo b) SemTxvevaSi ki – 

21 AAA   da damoukideblobis gamo Sesabamisad gvaqvs:  

a) 2

2121 )()()()( pppAPAPAAPAP  ; 

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

 2)1(1)1)(1(1 ppp  . 

magaliTi 23. yuTSi m  burTia, maT Soris n  TeTria. vi-

povoT albaToba imisa, rom yuTidan ori burTis mimdev-

robiT dabrunebis gareSe amoRebisas: a) pirveli burTi 

TeTria; b) meore burTi TeTria; g) orive burTi TeTria. 

amoxsna. iA  iyos xdomileba, rom i -uri burTi TeTria 

( 2,1i ). maSin albaTobis klasikuri ganmartebis Tanaxmad:  

a) mnAP /)( 1  .  

garda amisa,  

)1/()1()|( 12  mnAAP  da )1/()|( 12  mnAAP . 

amitom namravlis albaTobis formulis Tanaxmad:  

g) )1(/)1()|()()( 12121  mmnnAAPAPAAP .  

analogiurad,  

)1(/)()|()()( 12121  mmnmnAAPAPAAP . 

amitom: 

b) mnAAPAAPAAAAPAP /)()()]()[()( 212121212  . 

 magaliTi 25. kartebis nakrebidan (romelSic 36 karti-

a) SemTxveviT iReben erT karts. ganvixiloT xdomilebebi: 

A  iyos xdomileba, rom amoRebuli karti `agurisaa~, xo-

lo B  iyos xdomileba, rom amoRebuli karti `suraTiania~ 

wiTeli feriT. arian Tu ara es xdomilebebi damoukidebe-

li? 

cxadia, rom am SemTxvevaSi  

36||  , 4/136/9)( AP , ( ) 8 / 36 2 / 9P B    da 

( ) 4 / 36 1/ 4 2 / 9 ( ) ( )P A B P A P B      .  

e.i. es xdomilebebi araa damoukidebeli. 

magaliTi 27. davuSvaT, vagdebT sam monetas. Semovi-

RoT xdomilebebi:  

1A  – pirveli da meore moneta daeca erTi da igive mxareze; 



 47 

2A  – meore da mesame moneta daeca erTi da igive mxareze; 

3A  – pirveli da mesame moneta daeca erTi da igive mxareze. 

advili Sesamowmebelia, rom aqedan nebismieri ori 

xdomileba damoukidebelia, xolo samive erTad damokide-

bulia, vinaidan Tu Cven gvecodineba rom magaliTad, 
1A  da 

2A  moxda, maSin Cven zustad viciT, rom 3A  agreTve moxda. 

davaleba. SeamowmeT, rom xdomilebebi 
1A , 

2A  da 3A  

wyvil-wyvilad damoukidebelia.  

magaliTi 29 (saukeTesos SerCevaze). mocemulia m  obi-

eqti gadanomrili ricxvebiT m,...,2,1 , amasTanave ise, rom 

vTqvaT, obieqti #1 klasificirdeba rogorc `saukeTeso~, 

..., obieqti # m  ki rogorc `yvelaze uaresi~. igulisxmeba 

rom obieqtebi Semodis drois momentebSi m,...,2,1  SemTxve-

viTi rigiT (anu yvela SesaZlo m ! gadanacvleba tolal-

baTuria). damkvirvebels SeuZlia ori maTganis SedarebiT 

Tqvas romelia ukeTesi da romeli uaresi. saWiroa sauke-

Tesos SerCeva im pirobiT rom obieqtebi warmoidgineba 

saTiTaod da ukugdebulis damaxsovreba xdeba damkvir-

veblis mier. ar SeiZleba saukeTesod miCneul iqnes is obi-

eqti, romelic dakvirvebuli obieqtebidan erTze mainc 

uaresia an romelic ukve iqna ukugdebuli. vTqvaT, dam-

kvirvebelma obieqti SearCia k -ur nabijze ( mk  ), anu 

daTvalierebuli obieqtebidan ukanaskneli aRmoCnda yve-

la winaze ukeTesi da amitom moxda misi SerCeva. rogoria 

albaToba imisa, rom amorCeuli obieqti iqneba saukeTeso 

mTeli erTobliobidan rogorc ukve ganxilul, ise jer 

kidev ganuxilav obieqtebs Soris? 

amoxsna. SemoviRoT xdomilebebi: A  iyos xdomileba, 

rom k -uri obieqti saukeTesoa yvela arsebul m  obieqts 

Soris da B  iyos xdomileba, rom k -uri obieqti saukeTeoa 

dakvirvebul k  obieqts Soris. gasagebia, rom mosaZebnia 

pirobiTi albaToba )|( BAP .  

vinaidan BA  , amitom ABA   da )()( APBAP  . Se-

sabamisad, pirobiTi albaTobis ganmartebis Tanaxmad 

)(/)()|( BPAPBAP   

vinaidan obieqtebis yvela SesaZlo gadanacvlebebi to-

lalbaTuria, amitom albaTobis klasikuri ganmartebis 

Tanaxmad advili dasanaxia, rom 
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kk

k
BP

1

!

)!1(
)( 


  da 

mm

m
AP

1

!

)!1(
)( 


 . 

Sesabamisad, mkBAP /)|(  . 

strategia. SeiZleba damtkicdes, rom saukeTeso obi-

eqtis amorCevis optimaluri strategia mowyobilia Sem-

degnairad. avRniSnoT simboloTi *m  iseTi naturaluri 

ricxvi, romlisTvisac samarTliania utoloba 

1

1

1

1
1

1

11
** 








mmmm

. 

saukeTeso obieqtis arCevis optimaluri strategia 

mdgomareobs imaSi, rom davakvirdeT da ukuvagdoT pirve-

li 1* m  obieqti da Semdeg gavagrZeloT dakvirveba iseT 
*  momentamde, roca pirvelad gamoCndeba yvela winamor-

bedze ukeTesi obieqti. 

magaliTad, Tu 10,...,1m , maSin *m -is Sesabamisi mniS-

vnelobebia: 

m 1 2 3 4 5 6 7 8 9 10 

m-optimaluri 1 1 1 1 2 2 2 3 3 4 

sakmaod didi m -isaTvis emm /*   (sadac e  – neperis 

ricxvia, 2.718e  ) da saukeTeso obieqtis arCevis albaTo-

ba daaxloebiT tolia 1/ 0.368e   (Tumca, erTi SexedviT, 

bunebrivia, mogvCveneboda, rom gansaxilveli obieqtebis 

m  raodenobis zrdasTan erTad, saukeTeso obieqtis arCe-

vis albaToba unda wasuliyo nulisaken). e. i. saukeTeso 

obieqtis arCevis optimaluri strategia mdgomareobs 

imaSi, rom unda ukuvagdoT obieqtebis saerTo raodeno-

bis daaxloebiT mesamedi da Semdeg avirCioT pirveli ise-

Ti obieqti, romelic yvela winaze ukeTesia.  
 

amocanebi 

1. rogori C  xdomilebebisaTvis miiRebs jamis albaTo-

bis formula Semdeg saxes: 

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

gamosaxeT venis diagramiT. 
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3. saTamaSo kamaTels agdeben orjer. gamoTvaleT 

( )P A B  da ( )P A B  albaTobebi A  da B  xdomilebaTa 

Semdegi wyvilebisaTvis: 

a) A  – mosul qulaTa jami kentia, B  – movida erTi da igi-

ve 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 qu-

laTa jami 5-ze metia; 

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.  

5. saTamaSo kamaTels agdeben orjer. gamoTvaleT piro-

biTi 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 agdebi-

sas 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 qula-

Ta jami naklebia 10ze.  

7. monetas agdeben 4-jer. daamtkiceT, rom A , B  da C  

xdomilebaTa Semdegi sameulebi ar arian erToblivad 

damoukidebelebi: 

a) A  – pirveli ori agdebisas movida gerbi, B  – mesame ag-

debisas movida gerbi, C  – ukanaskneli ori agdebi-

sas movida gerbi; 

b) A  – pirveli agdebisas movida gerbi, B  – meore agdebisas 

movida gerbi, C  – pirveli ori agdebisas movida gerbi; 
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g) A  – pirveli agdebisas movida gerbi, B  – pirveli ori 

agdebisas movida gerbi, C  – oTxive agdebisas movi-

da gerbi; 

d) A  – pirveli agdebisas movida gerbi, B  – pirveli ori 

agdebisas movida gerbi, C  – ukanaskneli ori agde-

bisas movida gerbi. 

9. saTamaSo kamaTels agdeben orjer. daamtkiceT, rom A , 

B  da C  xdomilebaTa Semdegi sameulebisaTvis adgili 

aqvs wyvil-wyvilad damoukideblobas, magram ara aqvs 

adgili erToblivad damoukideblobas: 

a) A  – pirveli agdebisas movida 1 qula, B  – meore agdebi-

sas movida 6 qula, C  – jamSi movida 7 qula; 

b) A  – pirveli agdebisas movida 1 qula, B  – meore agdebi-

sas movida 1 qula, C  – movida erTi da igive qula; 

g) A  – pirveli agdebisas movida 2 qula, B  – meore agdebi-

sas movida 5 qula, C  – jamSi movida 7 qula; 

d) A  – pirveli agdebisas movida 1 qula, B  – meore agdebi-

sas movida 6 qula, C  – movida erTi da igive qula; 

e) A  – pirveli agdebisas movida 6 qula, B  – meore agdebi-

sas movida 6 qula, C  – jamSi movida 7 qula; 

v) A  – pirveli agdebisas movida 6 qula, B  – meore agdebi-

sas movida 1 qula, C  – movida erTi da igive qula. 

11. eqvsi monadire erTdroulad esvris gadamfren ixvs. 

sami maTganisaTvis mizanSi moxvedris albaTobaa 0.4, 

xolo danarCeni samisaTvis – 0.6. rogoria albaToba 

imisa, rom mizanSi moaxvedrebs erTi monadire mainc?  

13. A  da B  araTavsebadi xdomilebebia, 4.0)( AP  da 5.0)( BP . 

ipoveT: a) )( BAP  ; b) )(AP ; g) )( BAP  ; d) )\( BAP . 

15. agdeben or saTamaSo kamaTels. Tu cnobilia, rom erT ka-

maTelze aRmoCnda 4 qula, maSin ras udris albaToba imi-

sa, rom: a) meore kamaTelze aRmoCndeba 5 qula? b) meore 

kamaTelze mosuli qula naklebi iqneba 4-ze? g) orive ka-

maTelze mosuli jamuri qula meti iqneba 7-ze?  

17. albaToba imisa, rom ivane (Sesabamisad, pavle) cocxali 

iqneba 20 wlis Semdeg aris 0.6 (Sesabamisad, 0.9). ras ud-

ris albaToba imisa, rom 20 wlis Semdeg: a) arc erTi iq-

neba cocxali? b) erTi mainc iqneba cocxali? g) mxo-

lod erTi iqneba cocxali?  

19. albaToba imisa, rom daojaxebuli mamakaci (Sesabami-

sad, qali) uyurebs serials aris 0.4 (Sesabamisad, 0.5). 
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albaToba imisa, rom mamakaci uyurebs serials piroba-

Si, rom misi coli uyurebs mas tolia 0.7-is. ipoveT al-

baToba imisa, rom: a) daojaxebuli wyvili uyurebs se-

rials; b) coli uyurebs serials pirobaSi, rom misi 

qmari uyurebs mas; g) sul cota erTi meuRleTagani 

uyurebs serials.  

21. samarTliania Tu ara A  da B  xdomilebebisaTvis Tana-

fardoba 1)|()|(  BAPBAP ? moiyvaneT damtkiceba an 

kontrmagaliTi.  

23. amboben, rom B  xdomileba Seicavs dadebiT informa-

cias da aRniSnaven AB  (Sesabamisad, uaryofiT in-

formacias da aRniSnaven AB  ) A -s Sesaxeb, Tu 

)()|( APBAP   (Sesabamisad, )()|( APBAP  ). qvemoT moy-

vanili mtkicebulebebidan romelia WeSmariti da ro-

meli mcdari? a) Tu AB  , maSin BA  ; b) Tu BA   da 

CB  , maSin CA  ; g) Tu AB  , maSin AB  ; d) AA .  

25. damzadebulia moneta, romelzec gerbis mosvlis alba-

Tobaa p . es moneta avagdoT 3-jer da ganvixiloT xdo-

milebebi: A ={erTxer mainc movida safasuri} da 

B ={yovel agdebaze movida erTi da igive mxare}. p -s 

ra mniSvnelobisaTvis iqneba A  da B  xdomilebebi da-

moukidebeli?  

27. agoreben or wesier saTamaSo kamaTels. kA  iyos xdomi-

leba, rom pirvelze movida k  qula, xolo nB  – oriveze 

mosul qulaTa jamia n . k  da n -is ra mniSvnelobebi-

saTvis iqnebian kA  da nB  damoukideblebi?  

29. aCveneT, rom Tu A , B  da C  damoukidebeli xdomilebe-

bia, maSin A  damoukidebelia rogorc CB -sgan, ise 

CB -sgan.  

31. garkveuli teqstis 1/3 nawili xmovania, xolo 2/3 nawi-

li – Tanxmovani. SemTxveviT irCeven 5 asos da gTavazo-

ben CamoTvaloT es asoebi. ipoveT albaToba imisa, rom 

yvela aso iqneba gamocnobili, Tu Tqven: a) xmovansa da 

Tanxmovans asaxelebT Tanabari albaTobebiT; b) xmo-

vans asaxelebT albaTobiT 1/3, xolo Tanxmovans – al-

baTobiT 2/3; g) yovelTvis asaxelebT Tanxmovans.  

33. wesier saTamaSo kamaTels agoreben n -jer. ijA  iyos 

xdomileba, rom i -uri da j -uri gagorebisas movida er-
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Ti da igive qula, nji 1 . aCveneT, rom ijA  xdomile-

bebi wyvil-wyvilad damoukidebelia, magram erTobli-

vad damoukidebeli ar aris.  

35. agoreben sam wesier saTamaSom kamaTels. ra aris alba-

Toba imisa, rom maTSi ar aris 5-iani, Tu cnobilia, rom 

maTSi ar aris 6-iani.  

37. sami Tokis SemTxveviT SerCeul or bolos aerTeben 

SemTxveviT SerCeul or bolosTan. a) ras udris alba-

Toba imisa, rom miiReba yvelaze grZeli Toki; b) gana-

zogadeT n  Tokis SemTxvevisaTvis.  

39. yuTSi aris 10 TeTri, 10 Savi da 10 wiTeli burTi. yuTi-

dan SemTxveviT iReben 5 burTs dabrunebiT. ras udris 

albaToba imisa, rom maTSi ar iqneba yvela feri?  

41. gamoTvaleT qvemoT moyvanili ori sistemis saimedoo-

ba, Tu cnobilia, rom maTi TiToeuli komponenti fun-

qcionirebs damoukideblad albaTobiT p : 

 

 

 

43. TamaSi mdgomareobs SemdegSi: Tqven debT 1 lars, ago-

reben wesier saTamaSo kamaTels da Tu kamaTelze movi-

da 6 qula Tqven igebT 4 lars, winaaRmdeg SemTxvevaSi 

kargavT Tqvens 1 lars. Tu Tqven geZlevaT ufleba daa-

saxeloT kamaTlis gagorebaTa ricxvi, romlis Semde-

gac Tqven wyvitavT TamaSs, rogor unda SearCioT is 

ise rom maqsimaluri iyos Tqveni Sansi darCeT mogebaSi 

da ras udris amis albaToba?  

45. wesier saTamaSo kamaTels agoreben n -jer. rogorc ki 

romelime qula mova, mas uwodeben dakavebuls (magali-

Tad, Tu 5n  da movida qulebi: 2, 6, 5, 6, 2, maSin ricxve-

bi 2, 5 da 6 dakavebulia). kA  iyos xdomileba, rom dakave-

bulia k  ricxvi. ipoveT 1A -isa da 2A -is albaTobebi.  

47. ( ) 3 / 4P A  , ( | ) 1/ 5P B A  , ( | ) 4 / 7P B A  . ipoveT: a) ( )P A B ;  

b) ( )P B ; g) ( | )P A B .  

49. ( ) 13 / 25P A  , ( ) 9 / 25P B  , ( | ) 5 / 9P A B  . ipoveT: a) ( )P A B ; 

b) ( | )P B A ; g) ( )P A B ; d) ( | )P A B ; e) ( )P A B .  

51. 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 
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ar iqneba momdevno wels aris 0.6. gasul wels wyaldi-

doba ar yofila. ipoveT albaToba imisa, rom wyaldi-

doba iqneba: a) momdevno sam weliwads zedized; b) zus-

tad erTjer momdevno sami wlis ganmavlobaSi.  

53. CanTaSi devs 25 diski, romelTagan nawili TeTria da 

danarCeni Savi. CanTidan erTdroulad SemTxveviT iRe-

ben or disks. albaToba imisa, rom amoRebuli diskebi 

erTi da igive ferisaa emTxveva albaTobas imisa, rom es 

diskebi sxvadasxva ferisaa. ramdeni TeTri diskia Can-

TaSi?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 54 

Tavi IV 

sruli albaTobis formula.  

ganmeorebiTi cdebi  

sruli albaTobis formula 

xdomilebaTa erTobliobas nAAA ,...,, 21  ewodeba xdomi-

lebaTa sruli sistema, 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 formu-

las:  

)|()()(
1

i

n

i

i ABPAPBP 


 . 

baiesis formula 

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





. 

ganmeorebiTi cdebi. bernulis formula 

ganvixiloT erTi da igive eqsperimentebis seria, rom-

lebic tardeba erTi da igive pirobebSi erTmaneTisagan 

damoukideblad. amasTanave, yovel konkretul eqsperi-

mentSi Cven ganvasxvavebT mxolod or Sedegs: garkveuli 

A  xdomilebis moxdena (romelsac pirobiTad `warmate-

bas~ uwodeben) da misi ar moxdena – A  (romelsac `marcxs~ 

uwodeben). A  xdomilebis moxdenis albaToba nebismieri 

eqsperimentisaTvis mudmivia da tolia pAP )( , sadac 

10  p . Sesabamisad, qpAPAP  :1)(1)(  ( 1 qp ). 
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albaTobas imisa, rom n  eqsperimentSi A  xdomileba 

moxda k -jer gamoiTvleba e. w. bernulis formuliT:  

 
!

( )
!( )!

k k n k k n k

n n

n
P k C p q p q

k n k

  


.  

amasTanave, adgili aqvs Tanafardobas: 

( )
( 1) ( )

( 1)
n n

n k p
P k P k

k q


 


. 

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

deba albaTobebis binomialuri ganawileba.  

iseT 0k  ricxvs, romlis Sesabamisi albaToba 0( )nP k  udi-

desia )0(nP , )1(nP ,..., )(nPn  albaTobebs Soris ualbaTesi 

ricxvi ewodeba. ualbaTesi ricxvi gviCvenebs n  damouki-

debel cdaSi warmatebaTa ra raodenobaa yvelaze ufro 

mosalodneli. ualbaTesi ricxvi warmoadgens Semdegi 

utolobis mTel amonaxsns: 0np q k np p    . 

puasonis formula 

Tanafardobas lim ( ) / !k

n
np

p k e k


 


  puasonis formula 

ewodeba. igi saSualebas iZleva vipovoT n  damoukidebel 

cdaSi A  xdomilebis k -jer moxdenis albaToba (roca n  

sakmaod didia, xolo p  sakmaod mcire, amasTanave 

15np   ) puasonis miaxloebiTi formuliT: ( ) / !k

np k e k  . 

am TavSi Cven SevexebiT pirobiTi albaTobis gamoyenebis 
erT-erT mniSvnelovan aspeqts. ZiriTadi idea mdgomareobs 
imaSi, rom rodesac albaTobis gamoTvla pirdapiri gziT 

sakmaod Znelia, maSin SesaZlebelia problemis gayofa iseT 
kerZo SemTxvevebad, sadac pirobiTi albaTobebi advili 
gamosaTvlelia. magaliTad, davuSvaT, rom Tqven yidu-

lobT naxmar avtomobils qalaqSi, sadac quCebis datborva 

Tavsxma wvimebis SemTxvevaSi Cveulebrivi problemaa. Tqven 

iciT, rom naxmari avtomobilebis daaxloebiT 5% adre da-

zianebuli iyo wyaldidobis gamo da specialistebis Sefa-

sebiT aseTi avtomobilebis 80%-s momavalSi eqneba Zravis 

seriozuli problemebi, xolo Tu naxmari avtomobilebi 

adre ar iyo dazianebuli wyaldidobis gamo, maSin am avto-

mobilebis mxolod 10%-s SeiZleba Seeqmnas analogiuri 

problemebi. ras udris albaToba imisa, rom Tqven avtomo-

bils mogvianebiT Seeqmneba Zravis problemebi?  
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am situaciaSi cxadia, rom Cven SegviZlia gamovTvaloT 

albaTobebi orive gansxvavebul SemTxvevaSi: wyaldido-

biT dazianebul da dauzianebel SemTxvevebSi.  

pirvel rigSi SevxedoT am amocanas proporciis Tval-

sazrisiT. yoveli gayiduli 1000 avtomobilidan 50 aris ad-

re wyaldidobiT dazianebuli da maTi 80%-s anu 40 avtomo-

bils momavalSi eqneba Zravis seriozuli problemebi. 950 

avtomobili adre ar iyo wyaldidobiT dazianebuli da maT 

10%-s anu 95 avtomobils SeiZleba Seeqmnas analogiuri 

problemebi. Sesabamisad, Cven vRebulobT sul 40 + 95 = 135 

avtomobils 1000-dan da albaToba imisa, rom momavalSi av-

tomobils Seeqmneba problemebi iqneba 135 : 1000 = 0.135. 

Tu SemoviRebT xdomilebebs: B ={wyaldidobiT dazia-

nebuli} da A ={avtomobils Seeqmneba problemebi}, maSin 

vnaxeT, rom ( ) 0.135P A  . meores mxriv, cxadia, rom 05.0)( BP , 

95.0)( BP , 8.0)|( BAP  da 1.0)|( BAP  da Cven mier gamoT-

vlili albaToba faqtiobrivad aris 135.095.01.005.08.0  . 

rogorc vxedavT saZiebeli albaToba warmoadgens ori gan-

sxvavebuli SemTxvevis (wyaldidobiT dazianebuli da dau-

zianebeli) albaTobebis Sewonil saSualos, sadac wonebi 

aris am SemTxvevebis Sesabamisi albaTobebi. es magaliTi ax-

dens sruli albaTobis Zalian mniSvnelovani formulis ga-

moyenebis ilustrirebas, romelsac kerZo SemTxvevaSi aqvs 

Semdegi saxe: 

)|()()|()()( BAPBPBAPBPAP  . 

magaliTi 1. sityvidan `samSoblo~ SemTxveviT viRebT 

or asos da Semdeg SemTxveviT vdebT ukan am asoebs cariel 

adgilebze. ras udris albaToba imisa, 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~ mi-

iReba Tu asoebis dabruneba moxdeba maT sawyis mdebareo-

baze. 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:  
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}{ 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-dan SesaZlebelia 

282

8 C  sxvadasxvanairad, romelTa Soris mxolod erT 

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

28/27)( BP . amitom, sabolood gveqneba: 

56

29

2

1

28

27
1

28

1
)( AP . 

msjelobis es gza xSirad sakmarisia amocanis amosxsne-

lad da imavdroulad igi Tavidan gvacilebs elementarul 

xdomilebaTa sivrcis zustad agebis proceduras.  

magaliTi 3. gaqvT ori yuTi da aT-aTi cali Savi da 

TeTri burTi. rogor unda gadaanawiloT burTebi yuTeb-

Si ise, rom maqsimaluri iyos albaToba imisa, rom SemTxve-

viT SerCeuli yuTidan SemTxveviT amoRebuli burTi iqne-

ba TeTri. 

amoxsna. SemoviRoT xdomilebebi: A={amoRebulia TeTri},  

B={SerCeulia I yuTi}. maSin burTebis gadanawilebis Semdeg 

albaTobas gamoviTvliT sruli albaTobis formuliT: 

)|()()|()()( BAPBPBAPBPAP  , sadac 2/1)()(  BPBP . 

ganvixiloT sami SesaZlo SemTxveva:  

1) erT yuTSi CavdoT ocive burTi, maSin sruli alba-

Tobis formulis Tanaxmad miviRebT, rom: 

1 10 1
( ) ( 0)

2 20 4
P A     ; 

2) TiToeul yuTSi ganvaTavsoT 10 burTi. erT yuTSi Cav-

doT n  TeTri burTi ( 100  n ), xolo meoreSi ki n10  TeT-

ri burTi. maSin sruli albaTobis formulis Tanaxmad: 

2

1
)

10

10

10
(

2

1
)( 




nn
AP ; 

3) erT yuTSi CavdoT k10  ( 91  k ) burTi, xolo meore-

Si ki k10  burTi. pirvel yuTSi CavdoT nk   ( 101  nk ) 

TeTri burTi, xolo meoreSi ki nk 10  TeTri burTi. maSin 

sruli albaTobis formulis Tanaxmad gvaqvs: 
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)1
10

(
2

1
)

1010
1

10
(

2

1
)

10

10

10
(

2

1
)( 























k

k

k

n

k

n

k

k

k

nk

k

nk
AP , 

sadac ukanaskneli utoloba miiReba im faqtidan, rom  

0
1010





 k

n

k

n
. 

Tu axla visargeblebT TanafardobiT 
19

9

10
max

91


 k

k

k
, 

maSin davinaxavT, rom aRniSnul SemTxvevaSi )(AP  albaTo-

bis udidesi mniSvneloba iqneba  

19

14
)1

19

9
(

2

1
 . 

yovelive zemoT Tqmulidan gamomdinare vaskvniT, rom 

saZiebeli albaToba maqsimaluri iqneba, roca erT yuTSi 

movaTavsebT 19 burTs, romelTa Soris 9 aris TeTri, xo-

lo meoreSi ki Sesabamisad mxolod erT TeTr burTs.  

SevniSnoT, rom es albaToba minimaluri iqneba, roca 

ocive burTs movaTavsebT erT yuTSi. 

qvemoT Cven moviyvanT erT martiv magaliTs saTamaSo 

kamaTlebze, romelSic erTi SexedviT Tqven ar unda gqon-

deT upiratesoba, magram sinamdvileSi es asea. 

xisebri diagrama warmoadgens sruli albaTobis for-

mulis ilustrirebis saukeTeso saSualebas. aq yoveli 

gansxvavebuli SemTxveva warmoidgineba xis totis saxiT 

da grZeldeba manam sanam ar dadgeba CvenTvis saintereso 

dadebiTi an uaryofiTi pasuxi. TiToeul ganStoebis al-

baToba gamoiTvleba misi totebis Sesabamisi albaTobebis 

gadamravlebiT, xolo saZiebeli albaToba miiReba gan-

Stoebebis albaTobebis SekrebiT. qvemoT moyvanilia                   

a) SemTxvevis Sesabamisi xisebri diagrama (dendrograma): 

 

 

  

 

 

 

magaliTi 5. or erTnairi yuTidan erTSi moTavsebulia 

a  TeTri da b  Savi burTi, xolo meoreSi ki c  TeTri da d  

A=5 

C=2 

A=1 

C=6 

mogeba 

mogeba 

wageba 
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Savi burTi. TiToeuli yuTidan SemTxveviT iReben TiTo 

burTs da aTavseben mesame yuTSi. ipoveT albaToba imisa, 

rom amis Semdeg mesame yuTidan amoRebuli erTi burTi iq-

neba TeTri. 

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

yuTidan amoRebuli burTi TeTria; B  – mesame yuTidan 

amoRebuli burTi TeTria. mesame yuTSi SesaZlebelia aR-

moCndes: ori TeTri burTi – xdomileba 21 AA  ; erTi TeT-

ri da erTi Savi burTi – xdomileba )()( 2121 AAAA   an 

ori Savi burTi – xdomileba 21 AA  . gasagebia, rom xdomi-

lebebi 21 AA  , 21 AA  , 21 AA   da 21 AA   qmnis xdomileba-

Ta 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 . Sesabamisad, sruli albaTobis formulis Ta-

naxmad, 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 xdomilebaTa sruli sis-

tema iqneba: SeirCa I yuTi (avRniSnoT is 1C -iT) an SeirCa II 

yuTi (avRniSnoT is 2C -iT, cxadia, rom 2/1)()( 21  CPCP ), 

amitom sruli albaTobis formula gvaZlevs:  

))((2

2
][

2

1
)|()()|()()( 2211

dcba

bcadac

dc

c

ba

a
CBPCPCBPCPBP










 . 

 

 

 
 

I 

II 

TeTri 

Savi 

TeTri 

   Savi 
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zogjer Cven gvWirdeba mravaljeradi pirobiToba. ma-

galiTad, )|( BAP  pirobiTi albaTobis gamosaTvlelad Se-

iZleba momavalSi saWiro gaxdes garkveuli C  xdomilebis 

pirobaSi muSaoba. vinaidan pirobiTi albaToba agreTve 

albaTobaa, aq axali araferia, magram Sesabamisi sruli 

albaTobis formula ufro rTulad gamoiyureba. kerZod, 

adgili aqvs Tanafardobas:  

)|()|()|()|()|( BCPCBAPBCPCBAPBAP  . 

axla ganvixiloT situacia, roca cnobilia pirobiTi 

albaTobebi erTi mimarTulebiT da gamosaTvlelia `Seb-

runebuli~ pirobiTi albaTobebi. Sesabamis Sedges warmo-

adgens baiesis formula, romelic miiReba namravlis al-

baTobisa da sruli albaTobis formulis gamoyenebiT da 

romelsac kerZo SemTxvevaSi aqvs saxe:  

)|()()|()(

)|()(

)(

)(
)|(

BAPBPBAPBP

BAPBP

AP

ABP
ABP





 . 

magaliTi 7. sicruis deteqtori (poligrafi) 95 % Sem-

TxvevaSi iZleva zust pasuxs. cnobilia, rom saSualod yo-

veli aTasi adamianidan erTi cruobs. ganvixiloT Sem-

TxveviT 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 

samarTalwarmoebaSi, roca mtkicebeulebebSi figurirebs 

adamianis `dnm~. ganvixiloT e. w. kunZulis amocana. 

Semdegi magaliTi gviCvenebs, rom sxvadasxva midgomam 

SeiZleba sxvadasxva pasuxamde migviyvanos. 
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magaliTi 9. Tqven iciT rom Tqvens axal mezobels 

hyavs ori Svili. erT Rames Tqven fanjaras esroles qva da 

dainaxeT bavSvi, romelmac Tqveni baRidan Seirbina mezob-

lis saxlSi. sibnele iyo da Tqven mxolod is gaarCieT, rom 

bavSvi biWi iyo. meore dRes darekeT mezoblis karebze da 

kari gagiRoT biWma. ras udris albaToba imisa, rom es biWi 

damnaSavea? 

amoxsna. amovxsnaT es amocana ori gziT. pirveli mid-

goma: Tu mezoblis meore Svili gogoa, maSin Tqven iciT, 

rom damnaSave biWia, xolo Tu mezoblis meore Svilic bi-

Wia, maSin biWi romelmac kari gagiRoT Tanabari albaTo-

bebiT SeiZleba iyos damnaSavec da udanaSauloc. amitom, 

Tu SemoviRebT xdomilebas C = {bavSvi, romelmac gaaRo 

kari, damnaSavea}, maSin sruli albaTobis formulis Ta-

naxmad miviRebT, rom: 

4

3
1

2

1

2

1

2

1
)|()()|()()(  gogogogobiWibiWi CPPCPPCP . 

meore midgoma: SevniSnoT, rom es amocana analogiuria 

e. w. kunZulis amocanis, sadac genotipi Secvlilia sqesiT, 

xolo batoni zezva ki bavSviT, romelmac kari gaaRo. am 

SemTxvevaSi Cven gvaqvs: 2n  da 2/1p  da, Sesabamisad,  

3

2

)2/1()12(1

1

)1(1

1
)( 







pn
CP . 

gansxvavebulma midgomebma mogvca gansxvavebuli Sede-

gebi! rogorc wesi, saWiroa Zalian didi sifrTxile piro-

baSi mdgomi xdomilebebis SerCevisas. davuSvaT, rom ne-

bismieri bavSvi erTnairi albaTobiT wyvitavs gavides Ta-

visi ezodan da qva esrolos Tqvens fanjaras da nebismie-

ri bavSvi erTnairi albaTobiT aRebs kars. ori bavSvis sqe-

sis nebismieri kombinaciisaTvis, Cven SegviZlia SemTxve-

viT ise SevarCioT vin damnaSavea da vin aRebs kars, rom 

sqesis nebismieri kombinacia daiyos oTx erTnairad SesaZ-

lebel SemTxvevad. biWi da gogo aRvniSnoT Sesabamisad b  

da g  asoebiT, bavSvi romelmac gaaRo kari aRvniSnoT qve-

da indeqsiT d , xolo bavSvi romelic damnaSavea – zeda in-

deqsiT c . elementarul xdomilebaTa sivrce Sedgeba 16 

erTnairad SesaZlebeli elementaruli xdomilebisagan: 
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{ , , , , , , , , , ,

, , , , , }

c c c c c c c c c c

d d d d d d d d d d

c c c c c c

d d d d d d

b b b b b b bb b g b g b g bg g b g b

g b gb g g g g g g gg

 
 

da xdomileba – bavSvi, romelmac kari gaaRo damnaSave aris: 

},,,,,,,{ c

d

c

d

c

d

c

d

c

d

c

d

c

d

c

d gggggbbgbggbbbbbC  . 

romeli xdomileba unda ganvixiloT pirobaSi? Cven vi-

ciT ori ram: damnaSave bavSvi biWia da biWma gaaRo kari. es 

xdomilebebia Sesabamisad: 

},,,,,,,{ c

d

c

dd

cc

d

c

dd

cc

d

c

d gbbggbgbbbbbbbbbA  , 

},,,,,,,{ c

dd

cc

d

c

d

c

dd

cc

d

c

d gbbggbgbbbbbbbbbB   

da pirobaSi Cven unda ganvixiloT maTi TanakveTa: 

},,,,,{ c

d

c

d

c

dd

cc

d

c

d gbgbbbbbbbbbBA  . 

vinaidan oTxi am 6 elementaruli xdomilebidan aris 

C -Si da  -s yvela elementaruli xdomileba erTnairad 

mosalodnelia, amitom: 

P{bavSvi, romelmac gaaRo kari, damnaSavea}= P(C|AB) = 2/3,  

rac SesabamisobaSia e. w. kunZulis amocanasTan. 

gamodis, rom pirveli midgoma gvaZlevs mcdar amox-

snas. ismis kiTxva – ratom? roca Cven viTvlidiT albaTo-

bebs )(biWiP  da )(gogoP , Cven aracxadad vixilavdiT piro-

baSi B  xdomilebas, magram dagvaviwyda A  piroba. albaTo-

ba )(biWiP  unda gamogveTvala rogorc  

3

2
)BA( |biWia bavSvi meoreP  

da ara 1/2. rogorc vxedavT, pirobiTi albaToba imisa, rom 

meore bavSvi biWia ufro maRalia axla, roca viciT, rom 

damnaSave bavSvi biWia. pirobis dadgena sakmaod faqizi sa-

kiTxia da saWiroa, rom piroba iyos arsebuli informaciis 

sruliad adekvaturi, arc meti da arc naklebi. axla Camo-

vayalibebT pirveli amoxsnis koreqtul versias – yvela-

feri unda gamoiTvalos BA  xdomilebis pirobaSi da 

gveqneba:  

3

2
1

3

1

2

1

3

2
)( CP . 
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magaliTi 11. maRaziaSi Semosuli televizorebis Sesa-

bamisad 2, 5 da 3 nawili damzadebulia I, II da III firmis mier. 

sagarantio drois ganmavlobaSi I, II da III firmis mier Semo-

tanili televizori moiTxovs remonts Sesabamisad 15%, 

8% da 6% SemTxvevebSi. vipovoT albaToba imisa, rom maRa-

ziis mier gayiduli televizori sagarantio drois ganmav-

lobaSi moiTxovs remonts (xdomileba B ). 

amoxsna. SemoviRoT xdomilebaTa sruli sistema: iA  – 

gayiduli televizori damzadebulia i -uri firmis mier 

)3,2,1( i . pirobis Tanaxmad maRaziaSi arsebuli televi-

zorebidan I, II da III firmis mier damzadebulia Sesabamisad 

x2 , x5  da x3  televizori. Sesabamisad, albaTobis klasi-

kuri ganmartebis Tanaxmad: 

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, vRe-

bulobT: 

088.006.0
10

3
08.0

2

1
15.0

5

1
)|()()(

3

1


i

ii ABPAPBP . 

magaliTi 13. 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 klu-

bis sawevro gadasaxadi Sesabamisad aris 0.8, 0.1 da 0.4. vi-

povoT albaToba imisa, rom klubis prezidentad arCeul 

iqna luka, Tu cnobilia, rom sawevro gadasaxadi gaizarda. 

amoxsna. ganvixiloT xdomilebebi: 321 ,, AAA  – klubis 

prezidentad arCeul iqna beqa, nika, luka; B  – sawevro ga-

dasaxadi gaizarda. cxadia, rom B 321 ,, AAA  xdomilebebi qmnis 

xdomilebaTa srul sistemas da baiesis formulis Tanax-

mad saZiebeli albaToba gamoiTvleba formuliT  

)|()()|()()|()(

)|()(
)|(

332211

33

3
ABPAPABPAPABPAP

ABPAP
BAP


 . 



 64 

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 . 

magaliTi 15. 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 ) – moqala-

qem pirvelad kodi gamoicno i -uri mcdelobisas. maSin sa-

Ziebeli xdomileba iqneba )( 211 AAAA  . vinaidan 1A  da 

1A  xdomilebebi araTavsebadia, miTumetes araTavsebadi 

iqneba xdomilebebi 1A  da 21 AA  . amitom xdomilebaTa ja-

misa 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 . 

davaleba. davuSvaT, rom Sesamowmebeli jgufis 1% 

avadmyofia, xolo danarCeni 99% ki janmrTeli. adamiane-

bis SerCeva xdeba SemTxveviT da amitom  

( ) 1% 0.01P  avadmyofi  da ( ) 99% 0.99P  janmrTeli . 

vigulisxmoT, rom im SemTxvevaSi, roca testireba 

utardeba adamians, romelsac ara aqvs avadmyofoba, maSin 

1%-ia albaToba imisa, rom miviRoT mcdari dadebiTi Sede-

gi, e.i. 

%1)( janmrTeli|dadebiTiP  da 

%99)( janmrTeli|uaryofiTiP . 
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dabolos, davuSvaT, rom im SemTxvevaSi, roca testire-

ba utardeba avadmyof adamians, maSin 1%-ia albaToba imi-

sa, rom miviRoT mcdari uaryofiTi Sedegi, e.i. 

%1)( avadmyofi|uaryofiTiP  da 

%99)( avadmyofi|dadebiTiP . 

gamoTvaleT albaToba imisa, rom: a) adamiani janmrTe-

lia, xolo testma aCvena uaryofiTi Sedegi; b) adamiani avad-

myofia, xolo testma aCvena dadebiTi Sedegi; g) adamiani 

janmrTelia, xolo testma aCvena dadebiTi Sedegi; d) adami-

ani avadmyofia, xolo testma aCvena uaryofiTi Sedegi.  

ganvixiloT realuri situacia, romelic gviCvenebs 

erTi SexedviT moulodnel gansxvavebas )|( BAP  da 

)|( ABP  pirobiT albaTobebs Soris. imisaTvis, rom gamo-

vavlinoT seriozuli avadmyofobis mqone adamianebi ad-

reul stadiaze, xdeba adamianebis didi jgufis testire-

ba. miuxedavad winaswari Semowmebis sargeblobisa, am mid-

gomas gaaCnia uaryofiTi mxare: Tu adamians sinamdvileSi 

ar gaaCnia avadmyofoba da sawyisma testma aCvena dadebiTi 

Sedegi (daudgina avadmyofoba), is iqneba stresul mdgoma-

reobaSi (rac, Tavis mxriv, uaryofiTad moqmedebs mis 

cxovrebaze) sanam ufro warmatebuli testi ar aCvenebs, 

rom is janmrTelia. am problemis mniSvneloba SesaZlebe-

lia kargad gavigoT pirobiTi albaTobebis terminebSi.  

wina davalebis monacemebSi gamovTvaloT albaToba 

imisa, rom testi aCvenebs dadebiT Sedegs. sruli albaTo-

bis formulis Tanaxmad: 

( )P dadebiTi  )()( janmrTeli|dadebiTijanmrTeli PP  

( ) ( ) 0.99 0.01 0.01 0.99 0.0198P P     avadmyofi dadebiTi | avadmyofi .  

rogorc cnobilia, magaliTis pirobebSi  

%99)( avadmyofi|dadebiTiP . 

gamovTvaloT axla Sebrunebuli pirobiTi albaToba, 

risTvisac visargebloT pirobiTi albaTobis ganmartebi-

Ta da namravlis albaTobis formulebiT. maSin zemoT mi-

Rebuli  

( ) 0.0198 1.98%P  dadebiTi  

Sedegis Tanaxmad:  
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



(dadebiTi)PP

dadebiTiavadmyofi
dadebiTi|avadmyofi

P

P
P

)(
)(  

( ( ) 1% 99%
50%

1.98%

P P 
  

avadmyofi)P dadebiTi | avadmyofi

PP1.98%
. 

rogorc vxedavT, pirobiTi albaToba imisa rom testi 

mogvcems dadebiT Sedegs, pirobaSi rom adamiani avadmyo-

fia tolia 99%-is, maSin rodesac pirobiTi albaToba imi-

sa rom adamiani avadmyofia, pirobaSi rom testma mogvca 

dadebiTi Sedegi aris mxolod 50%. aq SerCeuli monaceme-

bis SemTxvevaSi ukanaskneli Sedegi SeiZleba CaiTvalos 

miuRebelad: adamianebis naxevari, romelTa testirebam 

aCvena dadebiTi Sedegi, faqtobrivad, aris janmrTeli. 

magaliTi 17. yuTSi moTavsebulia ori moneta: 1A  – si-

metriuli moneta gerbis mosvlis albaTobiT 1/2, da 2A  – 

arasimetriuli moneta gerbis mosvlis albaTobiT 1/3. 

SemTxveviT viRebT erT monetas da vagdebT. davuSvaT, rom 

movida gerbi. rogoria albaToba imisa, rom amoRebuli 

moneta iyo simetriuli? 

amoxsna. am SemTxvevaSi elementarul xdomilebaTa 

sivrce iqneba: 

1 1 2 2{( , ), ( , ), ( , ), ( , )}A A A A  g s g s , 

sadac magaliTad, ),( 1 gA  – niSnavs, rom amoviReT 1A  moneta 

da misi agdebis Sedegad movida gerbi. amocanis pirobebSi 

gvaqvs: 

2/1)()( 21  APAP , 2/1)( 1 AP |g  da 3/1)|( 2 AP g . 

Sesabamisad, namravlis albaTobis formulis gamoyene-

biT gamoviTvliT: 

4/1)},{( 1 gAP , 4/1)},{( 1 sAP , 6/1)},{( 2 gAP  da 3/1)},{( 2 sAP . 

amitom baiesis formulis Tanaxmad 

5

3

)()()()(

)()(
)|(

2211

11

1 



APAPAPAP

APAP
AP

|g|g

|g
g . 

cxadia, rom 5/2)|( 2 gAP . 

magaliTi 19 (keTil gamomcdelze II). davuSvaT, rom ga-

momcdelTan, romelTanac warmatebiT Caiara gamocdam (ix. 
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magaliTi 18) gamosacdelad rigrigobiT mivida kidev ori 

moswavle. jer gamocda ver Caabara meore moswavlem, Sem-

deg mivida mesame da manac ver Caabara gamocda. am faqtis 

Semdeg romeli hipoTezaa ufro dasajerebeli: es gamom-

cdeli `keTilia~ Tu `avi~? 

amoxsna. aRvniSnoT )(APi  (Sesabamisad, )(APi ) simbolo-

Ti aposterioruli albaToba imisa, rom es gamomcdeli 

`keTilia~ (Sesabamisad, `avia~) mas Semdeg, rac gamocdil 

iqna i -uri studenti, 3,2,1i . Cven ukve davadgineT, rom 

3/2)(1 AP . Sesabamisad,  

3/1)(1)( 11  APAP . 

meore moswavlis TvalsazrisiT es albaTobebi warmo-

adgens ori SesaZlo hipoTezis apriorul albaTobebs. 

amitom, baiesis formulis Tanaxmad, meore studentis CaW-

ris Semdeg aposterioruli albaTobebi iqneba: 

7

4

)()|()()|(

)()|(
)(

11

1
2 




APABPAPABP

APABP
AP  da 

7

3
)(1)( 22  APAP . 

analogiurad, axla miRebuli albaTobebi ukve iqneba 

aprioruli albaTobebi mesame moswavlisaTvis da amitom 

saZiebeli aposterioruli albaTobebi, mas Semdeg rac me-

same moswavlem ver Caabara gamocda, gamoiTvleba isev bai-

esis formuliT: 

17

8

)()|()()|(

)()|(
)(

22

2
3 




APABPAPABP

APABP
AP  da 

)(
17

9
)(1)( 333 APAPAP  . 

rogorc vxedavT, eqsperimentis (gamocdis) dawyebis 

win aprioruli albaToba imisa, rom arCeuli gamomcdeli 

`keTilia~ toli iyo 1/3-is. eqsperimentebis Semdeg am xdo-

milebis aposterioruli albaToba gaizarda da gaxda 8/17. 

miuxedavad amisa, Tu sami eqsperimentis Semdeg misaRebia 

gadawyvetileba am gamomcdelis Sesaxeb, maSin ufro sar-

wmunoa CavTvaloT igi `avad~ (vinaidan, )()( 33 APAP  ). 
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damoukidebeli cdebi.  

magaliTi 21. erTi gasroliT mizanSi moxvedris alba-

Tobaa 1/8. ras udris 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 bernulis formulis Tanaxmad: 

25.0)
8

7
()

8

7
()

8

1
()0( 121200

1212  CP . 

magaliTi 23. davuSvaT, vamowmebT defeqturobaze sa-

qonlis partias, romelic Sedgeba 30 nawarmisagan. cnobi-

lia, rom defeqturi produqciis wili Seadgens 5%-s. ro-

goria saqonlis am partiaSi defeqturi produqciis ama 

Tu im ricxvis aRmoCenis albaTobebi? 

amoxsna. am SemTxvevaSi eqsperimentebis ricxvia 30n , 

xolo albaTobis klasikuri ganmartebis Tanaxmad 

5 /100 0.05p    (Sesabamisad, 0.95q  ). Sesabamisad, gvaqvs: 

0 0 30 0 30

30 30(0) 0.05 0.95 0.95 0.2146P C    , 

garda amisa, 

30 30 30 30

30 30 0.05 30
( 1) ( ) ( ) ( )

1 1 0.95 19( 1)

k p k k
P k P k P k P k

k q k k

  
   

  
, 

saidanac, roca 0k  : 30

30 0
(0 1) 0.2146 0.3389

19 (0 1)
P


   

 
; 

roca 1k  : 30

30 1
(1 1) 0.3389 0.2586

19 (1 1)
P


   

 
 da a. S. sabo-

lood gveqneba Semdegi cxrili: 

defeqturi 

nawarmis ricxvi k 

albaToba 

( )nP k  

kumulatiuri 

albaToba ( )nP k  

0 0.2146 0.2146 

1 0.3389 0.5535 

2 0.2586 0.8122 

3 0.1270 0.9392 

4 0.0451 0.9844 

5 0.0124 0.9967 

6 0.0027 0.9994 

7 0.0005 0.9999 

8 0.0001 0.999998 
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9 0.000001 0.999999 

 

am cxrilis Sesabamisi albaTobebis ganawilebis 

grafiki iqneba: 

kumulatiuri albaTobebis Sesabamisi ganawilebis gra-

fiki iqneba: 

0

0.2

0.4

0.6

0.8

1

1.2

0 2 4 6 8 10

 

savarjiSo 1. eqsperimenti mdgomareobs sami saTamaSo 

kamaTlis gagorebaSi. ipoveT alabaToba imisa, rom eqspe-

rimentis 10-jer gameorebisas zustad 4 eqsperimentSi mo-

va zustad or-ori `6~? 

magaliTi 25. rogoria albaToba imisa, rom SemTxveviT 

SerCeuli 500 adamianidan 2 daibada 1 Tebervals? 

amoxsna. bunebrivia vigulisxmoT, rom ucnobi adamia-

nis dabadebis dRe toli albaTobiT SeiZleba iyos wlis 

nebismieri dRe, anu albaToba imisa, rom SemTxveviT SerCe-

uli adamiani dabadebulia 1 Tebervals iqneba 1/365. vinai-

dan es ricxvi axlosaa 0-Tan, amitom unda visargebloT pu-

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0 2 4 6 8 10



 70 

asonis miaxloebiTi formuliT, sadac 500, 2, 1/ 365,n k p    
500 / 365 1.3699   . Sesabamisad, saZiebeli albaToba iqneba 

2385.0
!2

3699.1
)2( 3699.1

2

500  eP . 

amocanebi 

1. ganviTarebul qveynebSi sazogadod axalSobilis ga-

darCenis Sansi Seadgens 99.3%-s. axalSobilTa 15% iba-

deba sakeisro kveTis gamoyenebiT da maTi gadarCenis 

Sansia 98.7%. ras udris axalSobilis gadarCenis Sansi, 

Tu cnobilia, rom is ar dabadebula sakeisro kveTis 

gamoyenebiT.  

3. aSS-s mosaxleoba sisxlis jgufebis mixedviT ganawile-

bulia Semdegnairad: O – 45%, A – 40%, B – 11%, AB – 4%. 

O jgufis sisxli SeiZleba gadavusxaT nebismieri jgu-

fis sisixlis mqone adamians, xolo AB jgufis sisxlis 

mqone adamians SeiZleba gadaesxas nebismieri jgufis 

sisxli. SemTxveviT SearCies ori aSS-s mcxovrebi. ipo-

veT albaToba imisa, rom: a) arc erTs ar SeiZleba gada-

esxas meoris sisxli; b) erTs SeiZleba gadaesxas meoris 

sisxli, magram ara piriqiT; g) sul cota erTs SeiZleba 

gadaesxas meoris sisxli: d) nebismiers SeiZleba gada-

esxas meoris sisxli. 

5. Tqven iciT, rom Tqven axal mezobels hyavs 2 Svili. 

erT dRes dainaxeT, rom mezobeli seirnobda Tavis go-

gonasTan erTad. ipoveT pirobiTi albaToba imisa, rom 

mezoblis meore Svilic gogonaa, Tu cnobilia, rom: a) 

mezobeli saseirnod irCevs ufros Svils albaTobiT 

p ; b) Tu bavSvebi sxvadasxva sqesisaa, maSin mezobeli 

saseirnod irCevs gogonas albaTobiT p .  

7. naxmari avtomobilebis daaxloebiT 5% adre daziane-

buli iyo wyaldidobis gamo da specialistebis Sefase-

biT aseTi avtomobilebis 80%-s momavalSi eqneba Zra-

vis seriozuli problemebi, xolo Tu naxmari avtomo-

bilebi adre ar iyo dazianebuli wyaldidobis gamo, ma-

Sin am avtomobilebis mxolod 10%-s SeiZleba Seeqmnas 

analogiuri problemebi. Tu Tqvens avtomobils Seeq-

mna Zravis problemebi, maSin ras udris albaToba imisa, 

rom Tqven SeiZineT avtomobili, romelic dazianebuli 

iyo wyaldidobis gamo.  
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9. yuTSi devs ori Cveulebrivi moneta mxareebze gerbisa 

da nominalis gamosaxulebebiT da erTi moneta orive 

mxareze gerbis gamosaxulebiT. a) ras udris albaToba 

imisa, rom SemTxveviT amoRebuli moneta orgerbiania; 

b) SemTxveviT amoiRes erTi moneta da dauxedavad ag-

debis Semdeg masze movida gerbi. ras udris albaToba 

imisa, rom is orgerbiania.  

11. gadamcemi mowyobileba gadascems cifrebs 0 da 1. mim-

Rebi mowyobiloba TiToeul cifrs koreqtulad Rebu-

lobs albaTobiT 0.9. cifrebi miiReba koreqtulad er-

TmaneTisagan damoukideblad da saSualod orjer me-

ti 0 igzavneba vidre 1. a) Tu gadacemulia mimdevroba 1 

0, ras udris albaToba imisa, rom miiReba 1 0; b) Tu mi-

Rebulia mimdevroba 1 0, ras udris albaToba imisa, 

rom gagzavnili iyo 1 0.  

13. garkveuli daavadeba gvxvdeba adamianTa populaciis 

0.1%-Si. diagnostikis meTodi koreqtul pasuxs iZleva 

albaTobiT 0.99. pacientma gaiara Semowmeba da gamok-

vlevam aCvena dadebiTi Sedegi. ras udris albaToba 

imisa, rom pacienti daavadebulia?  

15. ganvixiloT orkomponentiani paraleluri sistema. I 

komponenti funqcionirebs albaTobiT p  da roca is 

funqcionirebs II komponenti agreTve funqcionirebs 

imave p  albaTobiT. Tu I komponenti gamova mwyobri-

dan, maSin II funqcionirebs albaTobiT r  ( pr  ). a) ras 

udris albaToba imisa, rom II komponenti funqcioni-

rebs; b) ras udris sistemis saimedooba; g) Tu II kompo-

nenti ar funqcionirebs, maSin ras udris albaToba 

imisa, rom I funqcionirebs.  

17. I brigada awarmoebs detalebis 30%-s, romelTa Soris 

1% wundebulia. II brigada awarmoebs imave detalebis 

20%-s, romelTa Soris 3% wundebulia. III brigada awar-

moebs detalebis 50%-s, romelTa Soris 2% wundebu-

lia. erT sawyobSi mogrovili am detalebidan SemTxve-

viT aiRes erTi detali da is aRmoCnda wundebuli. ro-

goria albaToba imisa, rom es detali daamzada: a) I bri-

gadam; b) II brigadam; g) III brigadam?  

19. me-17 amocanis pirobebSi sawyobSi iyo 1000 detali, 

SemTxveviT amoiRes sami detali da samive aRmoCnda 

wundebuli. rogoria albaToba imisa, rom es detalebi 

daamzada:  a) I brigadam; b) II brigadam; g) III brigadam?  
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21. me-20 amocanis pirobebSi analizi Catarda orjer da 

orive SemTxvevaSi mogvca uaryofiTi reaqcia. rogo-

ria albaToba imisa, rom es Sedegebi ganpirobebulia: a) 

1A  avadmyofobiT; b) 2A  avadmyofobiT?  

23. erT CanTaSi devs 4 TeTri da 3 Savi burTi, meore CanTa-

Si ki 3 TeTri da 5 Savi burTi. pirveli CanTidan Sem-

TxveviT iReben erT burTs da deben meoreSi. a) ipoveT 

albaToba imisa, rom amis Semdeg meore CanTidan amoRe-

buli burTi iqneba Savi. b) ipoveT albaToba imisa, rom 

pirveli CanTidan meoreSi gadatanili burTi iyo TeT-

ri, Tu cnobilia, rom gadatanis Semdeg meore CanTidan 

amoRebuli burTi TeTria.  

25. yuTidan, romelSic devs 5 Savi da 3 wiTeli burTi mim-

devrobiT 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 fe-

risaa; g) erTi TeTria da 2 Savi; d) orive feri iqneba 

warmodgenili.  

27. sam erTnair yuTSi feradi burTebi ganawilebulia Sem-

degnairad: 

 I yuTi II yuTi III yuTi 

wiTeli 2 4 3 

yviTeli 3 1 4 

lurji 5 3 3 

ipoveT albaToba imisa, rom: a) SemTxveviT SerCeuli 

yuTidan SemTxveviT amoRebuli burTi iqneba wiTeli;         

b) SerCeul iqna III yuTi, Tu cnobilia, rom SemTxveviT 

SerCeuli yuTidan SemTxveviT amoRebuli burTi aR-

moCnda wiTeli.  

29. cnobilia, rom simarTlis deteqtori roca adamiani 

damnaSavea saimedoa 90%-iT, xolo roca udanaSauloa, 

maSin – 99%-iT (sxva sityvebiT, damnaSaveTa 10%-s si-

marTlis deteqtori amarTlebs, xolo udanaSauloTa 

1%-s ki amtyunebs). a) Tu eWvmitanili SerCeul iqna eW-

vmitanilTa im jgufisagan, romelTa 5%-s adre Cadeni-

li aqvs danaSauli, maSin ipoveT albaToba imisa, rom is 

damnaSavea; b) Tu eWvmitanili SerCeul iqna eWvmita-

nilTa im jgufisagan, romelTa 5%-s adre Cadenili 
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aqvs danaSauli da simarTlis deteqtorma uCvena, rom 

is damnaSavea, maSin ras udris albaToba imisa, rom is 

udanaSauloa.  

31. rogoria albaToba imisa, rom saTamaSo kamaTlis oTx-

jer gagorebisas erTiani mova ara umetes orjer?  

33. rogoria albaToba imisa, rom saTamaSo kamaTlis oTx-

jer gagorebisas erTiani mova aranakleb samjer?  

35. rogoria albaToba imisa, rom saTamaSo kamaTlis oTx-

jer gagorebisas orjer mova waxnagi kenti quliT?  

37. rogoria albaToba imisa, rom saTamaSo kamaTlis oTxjer 

gagorebisas aranakleb samjer mova waxnagi luwi quliT?  

39. rogoria albaToba imisa, rom saTamaSo kamaTlis oTx-

jer gagorebisas ara umetes orjer mova waxnagi 3-is 

ara jeradi quliT?  

41. me-40 amocanaSi vipovoT albaToba imisa, rom kviris 

ganmavlobaSi eleqtroenergiis danaxarji ar gava nor-

midan aranakleb xuTi dRis ganmavlobaSi?  

43. albaToba imisa, rom naTura ar gadaiwveba 1000 saaTis 

muSaobis Sedegad, tolia 0.95-is. risi tolia 500 naTu-

raSi im naTurebis ualbaTesi ricxvi, romlebic ar ga-

daiwva 1000 saaTis muSaobis Sedegad? aCveneT, rom Tu 

1/ 2p q   da n  – luwia, maSin warmatebis ualbaTesi 

ricxvi tolia maTematikuri lodinis. 

45. Teslis mocemuli partiidan daTeses 10000 Tesli da 

naxes, rom aRmocenda 8498 Tesli. amis Sedegad gakeTda 

daskvna, rom Teslis mocemuli partiis aRmocenebado-

ba Seadgens 85%-s ( 0.85p  ). vipovoT albaToba imisa, 

rom mocemuli partiidan daTesili 100 Teslidan aR-

mocendeba: a) zustad 85 Tesli? b) 60-dan 80 Teslamde? 

g) 70-dan 90 Teslamde? d) aranakleb 80 Tesli? e) ara-

nakleb 85 Tesli? v) aranakleb 90 Tesli? z) aranakleb 

92 Tesli?  

47. davuSvaT, rom garkveuli epidemiis dros daavadebis 

albaTobaa 0.005p  . rogoria albaToba imisa, rom 1000 

adamianidan daavaddeba: a) ara umetes 2 adamiani? b) ara 

umetes 5 adamiani? g) ara umetes 10 adamiani? d) aranak-

leb 3 adamiani?  

49. wundebuli produqciis gamoSvebis alabaTobaa 0.04p  . 

ramdenjer unda SevamciroT wundebuli produqciis 

procenti imisaTvis, rom 20-jer gaizardos albaToba 
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imisa, rom 1000 erTeul produqciaSi ar aRmoCndes arc 

erTi wundebuli?  

51. moneta isea damzadebuli, rom gerbis mosvlis albaTo-

ba orjer metia safasuris mosvlis albaTobaze. ras 

udris albaToba imisa, rom monetis 3-jer agdebisas sa-

fasuri mova 2-jer?  

53. televizori Sedgeba 10 elementisagan. TiToeuli ele-

menti wlis ganmavlobaSi muSaobs albaTobiT p . ras 

udris albaToba imisa, rom wlis ganmavlobaSi mwyob-

ridan gamova: a) erTi elementi mainc; b) zustad erTi 

elementi; g) ori elementi.  

55. sxvadasxva poziciidan samiznes esvrian 4-jer. mizanSi 

moxvedris albaTobebia Sesabamisad 0.1, 0.2, 0.3 da 0.4. 

ras udris albaToba imisa, rom yvela gasrola das-

ruldeba marcxiT?  

57. ori erTnairi siZlieris moWadrakis Sexvedrisas ra 

ufro mosalodnelia: 4 partiidan 3-is mogeba, Tu 8 

partiidan 5-is mogeba?  

59. samizne Sedgeba e. w. `xaris Tvalisa~ da I da II koncen-

truli rgolisagan, romlebSic erTi gasroliT mox-

vedris albaTobebia Sesabamisad 1/10, 1/5 da 2/5. samiz-

nes esvrian 5-jer. rogoria albaToba imisa, rom 2-jer 

moxvdeba `xaris Tvals~ da erTjer II rgols?  

61. eqsperimentis Catarebisas garkveuli Sedegis dadgo-

mis albaTobaa 0.01. ramdenjer unda CavataroT eqspe-

rimenti, rom albaTobiT 0.5 aRniSnuli Sedegi dadges 

erTxel mainc?  

63. ganyofilebaSi 10 TanamSromelia, romlebic erTdrou-

lad sadiloben universitetis ori sasadilodan erT-

erTSi. ramdeni adgili unda iqnes Senaxuli TiToeul 

sasadiloSi am ganyofilebis TanamSromlebisaTvis, rom 

sasadilos gamgeebi 95%-iani garantiiT darwmunebuli 

iyvnen imaSi, rom maT sasadiloebSi sadilis periodSi 

aRniSnuli ganyofilebis TanamSromlebisaTvis sakmari-

si adgilebi iqneba.  

65. ramdenjer unda gavagoroT wesieri saTamaSo kamaTeli, 

rom eqvsianis mosvlis ualbaTesi ricxvi iyos 32?  

67. samkervalo fabrikis mier gamoSvebuli bavSvis qurTu-

kis 31% umaRlesi xarisxisaa. am fabrikaSi damzadebu-

li 75 bavSvis qurTukidan ramdens unda velodoT rom 

umaRlesi xarisxisaa?  
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69. rogoria albaToba imisa, rom SemTxveviT SerCeuli 500 

adamianidan: a) 8 daibada 7 aprils; b) 3 daibada 15 maiss;      

g) arc erTi ar dabadebula 7 ianvars?  

71. samiznis dazianebis albaTobaa 0.001. rogoria albaTo-

ba imisa, rom 5000 gasrolidan moxdeba aranakleb 2 da-

zianeba?  

73. uvargisi Termometrebis raodenoba Seadgens mTeli 

produqciis 2%-s. Termometrebi yuTebSi Calagebulia 

as-as calad. rogoria albaToba imisa, rom: a) yuTSi ar 

aRmoCndeba uvargisi Termometri; b) yuTSi aRmoCndeba 

ara umetes 3 uvargisi Termometri. ramdeni Termomet-

ri unda CavalagoT yuTSi, rom aranakleb 0.9-is toli 

albaTobiT yuTSi iyos 100 vargisi Termometri?  

75. ( ) 0.75P A  , ( | ) 0.8P B A  , ( | ) 0.6P B A  . ipoveT ( )P B  da ( | )P A B .  

77. albaToba imisa, rom momavali wlis ivnisis pirveli dRe 

iqneba mSrali aris 0.4. Tu ivnisis romelime konkretu-

li 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.  

79. 30 students dausves kiTxvebi: uWers is mxars argenti-

nas, brazilias, Tu arc erTs da is caciaa Tu ara. 12 

studentma upasuxa, rom is aris cacia da maTgan 4 uWers 

mxars argentinas, xolo 7 ki brazilias. ara cacia stu-

dentebidan 1 uWers mxars argentinas, xolo 10 ki brazi-

lias. jgufidan SemTxveviT aarCies 1 studenti. ipoveT 

albaToba imisa, rom: a) studenti caciaa; b) studenti 

arc erT gunds ar uWers mxars; g) studenti caciaa, Tu 

cnobilia, rom studenti arc erT gunds ar uWers mxars.  

81. isvrian wiTel da lurj kamaTels, Semdeg maTze mosu-

li qulebi ikribeba. vipovoT albaToba imisa, rom:                 

a) qulaTa jami iqneba aranakleb 10-isa, Tu wiTel kama-

Telze movida 6 qula; b) qulaTa jami iqneba aranakleb 

10-isa, Tu erT kamaTelze mainc movida 6 qula.  

83. ( | ) 1/ 5P D C  , ( | ) 1/ 4P C D  , ( )P C D p . ipoveT: a) ( )P C ;      

b) ( )P D .  

85. stadionis 40 bileTidan 10 aris CrdiloeTis mxare, 14 

aRmosavleTis da 16 ki dasavleTis mxare. SemTxveviT 
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iReben erT bileTs da aZleven X -s (adamians saxelad 

X ). Semdgom, SemTxveviT iReben meore bileTs da aZle-

ven Y -s da analogiurad mesame bileTs aZleven Z -s. 

ipoveT albaToba imisa, rom: a) X -s Sexvdeba Crdiloe-

Tis mxare; b) X -s da Y -s Sexvdeba CrdiloeTis mxare; g) 

samives Sexvdeba erTi da igive mxare; d) ors Sexvdeba 

erTi mxare, xolo mesames sxva mxare.  

87. ( )A B   , ( | ) 1/ 3P A B  , ( ) 6 / 7P A  . ipoveT ( )P B .  

89. dedamiwis garkveul nawilSi mSrali dReebi ufro me-

tia, vidre sveli. Tu romelime dRe mSralia, maSin al-

baToba imisa, rom momdevno dRe iqneba isev mSrali 

aris 0.8. Tu romelime dRe svelia, maSin albaToba imi-

sa, rom momdevno dRe iqneba isev sveli aris 0.6. cnobi-

lia, rom orSabaTi sveli dRe iyo. ipoveT albaToba 

imisa, rom imave kviris:  a) samSabaTi da oTxSabaTi ori-

ve iqneba mSrali; b) oTxSabaTi iqneba mSrali.  

91. kazinoSi dgas ori A  da 'A  saTamaSo magida, romlebic 

sruliad erTnairad gamoiyureba. A  magidaze mogebis 

albaToba aris 1/3, xolo 'A  magidaze – 1/4. a) ipoveT 

SemTxveviT arCeul magidaze mogebis albaToba; b) Tqven 

SemTxveviT airCieT magida da moigeT. ras udris alba-

Toba imisa, rom Tqven airCieT A  magida; g) Tqven Sem-

TxveviT airCieT magida da waageT. ras udris albaToba 

imisa, rom Tqven airCieT 'A  magida. 

93. albaToba imisa, rom gvanca adre gaiRviZebs aris 1/3. 

Tu gvanca adre gaiRviZebs, maSin albaToba imisa, rom 

skolaSi droulad miva aris 3/4. Tu gvanca gvian gaiR-

viZebs, maSin skolaSi droulad misvlis albaToba aris 

1/5. erT SemTxveviT arCeul dRes gvanca droulad mi-

vida skolaSi. ipoveT albaToba imisa, rom man gvian ga-

iRviZa.  

95. ojaxSi aris ori biWi da ori gogo, romelTagan erTs 

hqvia eka. SemTxveviT arCeven or bavSvs. ipoveT alba-

Toba imisa, rom: a) orive bavSvi gogoa, Tu erTi maTgani 

gogoa; b) orive gogia, Tu erTi maTgani ekaa.  

97. kviris samuSao dReebSi juanSeri samsaxurSi dadis ma-

tarebliT. albaToba imisa, rom is miuswrebs 8 saaTian 

matarebels orSabaTs aris 0.66, xolo sxva samuSao 

dReebSi ki es albaToba 0.75-ia. SemTxveviT virCevT kvi-

ris erT samuSao dRes. vipovoT albaToba imisa, rom: a) 
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am dRes juanSeri miuswrebs 8 saaTian matarebels; b) 

arCeuli dRe iyo orSabaTi, Tu cnobilia, rom am dRes 

juanSerma miuswro 8 saaTian matarebels.  

99. sakarnavalo TamaSSi monawile jer agdebs monetas, xo-

lo Semdeg isvris kamaTels. is igebs prizs im SemTxve-

vaSi, Tu monetaze movida gerbi, xolo kamaTelze – sam-

ze naklebi qula. vipovoT albaToba imisa, rom is moi-

gebs prizs. 

101. vipovoT albaToba imisa, rom kamaTlis oTxjer agde-

bisas samjer mova oTxi qula. 

103. agdeben erT wesier kamaTels da meore iseT kamaTels, 

romelzec 6 qulis mosvlis albaTobaa 1/4. ipoveT 

albaToba imisa, rom: a) wesier kamaTelze mova 6 qula 

da arawesierze ar mova 6 qula; b) sul cota erT kama-

Telze mainc mova 6 qula; g) zustad erT kamaTelze 

mova 6 qula, Tu cnobilia, rom sul cota erT kama-

Telze mainc movida 6 qula.  

105. A  da B  damoukidebeli xdomilebebia. ( ) 0.4P A  , 

( ) 0.88P A B  . ipoveT: a) ( )P B ; b) albaToba imisa, rom 

romelime A  da B  xdomilebebidan moxdeba, magram 

ara orive.  

107. albaToba imisa, rom oTx damoukidebel cdaSi A  xdo-

mileba erTxel mainc moxdeba aris 15/16. ipoveT cal-

keul cdaSi A  xdomilebis moxdenis albaToba. 

109. 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 albaToba imisa, 

rom amis Semdeg II yuTidan amoRebuli burTi iqneba 

TeTri. 
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Tavi V 

SemTxveviT sidideTa maxasiaTeblebi 

 

rogorc ukve vnaxeT, bevri SemTxveviTi movlena AdaA eq-

sperimenti sruldeba ama Tu im ricxviTi SedegiT. maSinac 

ki, roca Sedegi (elementaruli xdomileba) ar aris ricxvi, 

Cven xSirad vixilavT xdomilebebs, romelTa aRwera SesaZ-

lebelia ricxvebis terminebSi (magaliTad, monetis orjer 

agdebisas – mosul gerbTa ricxvia 1). Sesabamisad, Zalian 

moxerxebuli iqneboda gvqonoda garkveuli maTematikuri 

cneba, romelic Tavidan agvacilebda xdomilebebis sityve-

biT gamosaxvis aucileblobas. magaliTad, nacvlad imisa, 

rom dagvewera {gerbTa ricxvia 1} da {gerbTa ricxvia 2}, 

Cven SegviZlia gerbebis ricxvi aRvniSnoT   asoTi da gan-

vixiloT xdomilebebi }1{  da }2{  .   aris sidide, rom-

lis mniSvneloba ucnobia eqsperimentis Catarebamde, mag-

ram cnobili xdeba eqsperimentis Catarebis Semdeg. 

elementarul xdomilebaTa sivrceze gansazRrul 

ricxviT funqcias SemTxveviTi sidide ewodeba. SemTxve-

viT sidides ewodeba diskretuli tipis sidide Tu is Re-

bulobs calkeul, izolirebul SesaZlo mniSvnelobebs. 

SemTxveviT sidides ewodeba uwyveti tipis sidide Tu misi 

SesaZlo mniSvnelobebis simravle mTlianad avsebs raime 

ricxviT Sualeds.  

cxrils, romelSic CamoTvlilia diskretuli tipis Sem-

TxveviTi sididis SesaZlo mniSvnelobebi da maTi Sesabamisi 

albaTobebi, ganawilebis kanoni (an mwkrivi) ewodeba:  

 xi  x1  x2     xn    

 pi  p1  p2     pn    

aq 1ii
p  . albaTobis statistikuri ganmartebidan 

gamomdinare: 
Teoriuli sixSire   erToblivi sixSire   albaToba. 



 79 

,
( , ) ( )

x a b
P a b P x 

 
    . Tu mocemulia diskretuli 

tipis SemTxveviTi sidide   da raime ricxviTi g  funqcia, 

maSin ( )g   isev iqneba diskretuli tipis SemTxveviTi sidi-

de ganawilebis kanoniT: 

( )ig x

 
1( )g x

 
2( )g x

 

   ( )ng x

 

   

 ip   1p   2p      np     

hipergeometriuli ganawileba. davuSvaT, rom yuTSi 

N  burTia da maT Soris M  TeTria. SemTxveviT, dabrune-
bis gareSe yuTidan viRebT n  burTs. albaToba imisa, rom 

amoRebul n  burTs Soris zustad m cali iqneba TeTri ga-
moiTvleba formuliT: 

( ; ; ; ) : ( )
m n m

M N M
n n

N

C C
P N M n m P m

C





   , 0,1,...,min( , )m M n . 

ricxvTa am mimdevrobas hipergeometriuli ganawile-

ba ewodeba da gamoiyeneba aRniSvna HG(N,M,n). 

geometriuli ganawileba (Geo(p)): 1( ) kP k pq    (q = 1–p), 

1,2,...k  . 

puasonis ganawileba parametriT  (Po()): 

{ } ,
!

k

P k e
k

  
  0,1, 2,...k  . 

simetriuli monetis orjer agdebisas mosul gerbTa 
 raodenobis ganawilebis kanoni 

 

 
 

SemTxveviTi sididis ganawilebis funqcia:  

( ) : ( )F x P x   ( Sesabamisad, ( ) : ( )F x P x  ) 

( ) ( ) ( )P a b F b F a     (Sesabamisad, 

( ) ( 0) ( 0)P a b F b F a      ). 
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ganawlebis funqciis Tvisebebi: 

1) nebismieri x -saTvis 0 ( ) 1F x  ; 

2) ganawilebis funqcia araklebadia; 

3) ganawilebis funqcia uwyvetia marcxnidan (Tu gana-

wilebis funqcias ganvmartavT rogorc: ( ) : ( )F x P x  , ma-

Sin is iqneba marjvnidan uwyveti); 

4) ( ) { }
k

k

x x

F x P x


   (Sesabamisad, ( ) { }
k

k

x x

F x P x


  ); 

5) { } ( 0) ( )k k kP x F x F x      (Sesabamisad,  

{ } ( ) ( 0)k k kP x F x F x     , roca ( ) : ( )F x P x  ). 

SemTxveviT sidides, romelsac aqvs uwyveti ganawile-

bis funqcia, uwodeben uwyvet SemTxveviT sidides. Tu 

uwyveti SemTxveviTi sididis ganawilebis funqcia ( )F x  

warmoebadia, maSin mis warmoebuls SemTxveviTi sididis 

ganawilebis simkvrive ewodeba da aRiniSneba ( )f x -iT: 

'( ) ( )f x F x . 

( ) 0f x  ; ( ) 1f x dx



 ; ( , ) ( )

b

a
P a b f x dx     ; ( ) ( )

x

F x f y dy


   

uwyveti ganawilebis funqciis p  rigis kvantili ewo-

deba iseT px  ricxvs, romlisTvisac ( )pF x p . sazogadod, 

min{ : ( ) }px x F x p  . diskretuli ganawilebis SemTxvevaSi, Tu  

1 2 1 2 1i i ip p p p p p p p         , maSin 1p ix x  . 1/ 2p   

rigis kvantils SemTxveviTi sididis an misi ganawilebis 

funqciis mediana ewodeba da aRiniSneba Mo , e. i. 1/2Mo x . 

moda ewodeba SemTxveviTi sididis im mniSvnelobas (an mniS-

vnelobebs), romelic Seesabameba ganawilebis simkvrivis 

lokalur maqsimums uwyveti SemTxveviTi sididis SemTxve-

vaSi an albaTobis lokalur maqsimums diskretuli Sem-

TxveviTi sididis SemTxvevaSi da aRiniSneba simboloTi Me . 

organzomilebiani SemTxveviTi sidide 

diskretuli organzomilebiani ( , )  SemTxveviTi sidi-

dis ganawilebis kanons (anu   da   SemTxveviTi sididee-

bis erTobliv ganawilebis kanons) aqvs organzomilebia-

ni cxrilis saxe, romelic gvaZlevs SesaZlo mniSvnelobe-
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bis calkeuli komponentebis CamonaTvals da im p(xi, yj) al-

baTobebs, ra albaTobebiTac 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 ganawile-

bis funqcia (an   da   SemTxveviTi sidideebis erTobli-

vi ganawilebis funqcia) ewodeba funqcias: F( х, у ) = P (   

x,    y ).  

1) 0 ≤ F(x, y) ≤ 1; 

2) F(x, y) aris TiToeuli argumentis mimarT arakleba-

di, marjvnidan uwyveti 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 ma-

Sin da mxolod maSin, roca  

p(xi, yj)= p(xi) p( yj), ,i j . 

uwyveti organzomilebiani SemTxveviTi sididis er-

Toblivi ganawilebis simkvrive (anu organzomilebiani 

simkvrive) ewodeba erToblivi ganawilebis funqciis Se-

reul meore rigis kerZo warmoebuls: 

yx

yxF
yxf






),(
),(

2

. 

1)  f(x, y) ≥ 0; 2) ( , ) ( , )

y x

F x y f u v dudv
 

   ; 
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3)  








 1),( dxdyyxf  ;        4) (( , ) ) ( , ) .
D

p X Y D f x y dxdy    

5) 1
1

( , )
( ) ( , )

( ) ( , )

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 ma-

Sin da mxolod maSin, roca f(x, y)= f1(x) f2( y). 

diskretuli   SemTxveviTi sididis maTematikuri 

lodini aRiniSneba E  simboloTi da ewodeba ricxvs: 

 ( ) ( )E P


   


 , anu { }i i i ii i
E x P x x p     .  

uwyveti tipis   SemTxveviTi sididis maTematikuri 

lodini ewodeba ricxvs 

( )E xf x dx




  , (Tu | | ( )x f x dx





  ). 

a) Ec c const  ;       b) ( )E E E      ;  

g) ( )E c cE  ;         d) ( ) 0E E   ;  

e) 2 2 2( ) ( ) ( )E c E E c E        ; 

v) 2 2

( , )
min ( ) ( )

c
E c E E  

  
   ; 

z) Tu   da   damoukidebeli SemTxveviT sididebia, maSin  

( )E E E     (Sebrunebuli debuleba mcdaria). 

SemTxveviTi sididis funqciis maTematikuri lodini:  

( ) ( ) { } ( )i i i ii i
Eg g x P x g x p     .      (1) 

Tu   SemTxveviTi sididis SesaZlo mniSvnelobebia 

1 2, ,x x  ..., nx , xolo B  raime xdomilebaa ( ( ) 0P B  ), maSin   

SemTxveviTi sididis pirobiTi maTematikuri lodini B  

xdomilebis mimarT aRiniSneba ( | )E B  simboloTi da ga-

nimarteba Semdegnairad: 

1

( | ) ( | )
n

i i

i

E B x P x B 


  . 
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cxadia, rom ( | )E E    da 
1

( | ) ( )
( )

BE B E I
P B

  . 

  SemTxveviTi sididis   SemTxveviT sidideze regre-

siis mrudi (funqcia) ewodeba funqcias ( ) ( | )R y E y   . 

SemTxveviTi sidides ( )R   (regresiis funqciaSi Casmu-

lia   SemTxveviTi sidide)   SemTxveviTi sididis piro-

biT maTematikur lodins uwodeben   pirobiT da ( | )E    

simboloTi aRniSnaven. 

SemTxveviTi sididis dispersia. 

   SemTxveviTi sididis dispersia D  ganimarteba Sem-

degnairad:  

2 2 2( ) ( )DX E E E E       . 

E -s ewodeba   SemTxveviTi sididis meore rigis mo-

menti (TviTon dispersias uwodeben agreTve – meore ri-

gis centralur moments). 

Tu diskretuli tipis   SemTxveviTi sididis ganawi-

lebis kanonia 

 xi  x1  x2    xn  

 pi   p1  p2     pn   

maSin 2

1 1

( )
n n

i j j i

i j

DX x x p p
 

   , anu 2 2

1 1

( )
n n

i i j j

i j

DX x p x p
 

   .  

I. mudmivis dispersia nulis tolia – 0Dc  ; 

II. 2( )D a b a D   .  

III. Tu   da   damoukidebeli SemTxveviTi sidideebia, 

maSin  

( )D D D      . 

  SemTxveviTi sididis pirobiTi dispersia B  xdomi-

lebis mimarT: 

2 2 2( | ) : {[ ( | )] | } ( | ) [ ( | )]D B E E B B E B E B        . 

bernulis ganawileba (anu bernulis SemTxveviT si-

dide) aRiniSneba simboloTi Bern(P) da aqvs saxe:  

  1 0 

P  p  1 p  

aq E p  da (1 )D p p   . 
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binomialuri ganawilebis SemTxvevaSi: E np  , 

(1 )D np p   , [( 1) ]Mo n p  , [ ]Me np .  

hipergeometriuli ganawilebis SemTxvevaSi: 

n M
E

N



  ,  

2

( ) ( )

( 1)

n M N M N n
D

N N


    


 
 da 

( 1)( 1)

2

M n
Mo

N


  
   

. 

puasonis ganawilebis SemTxvevaSi: E D    , 

[ ] 1Mo   , 
1 0.02

3
Me 



 
   
 

. 

geometriuli ganawilebis SemTxvevaSi: 1/E p  , 

2(1 ) /D p p   , 1Mo  , 
2

1

log (1 )
Me

p


 
  

 
. 

eqsponencialuri ganawileba.  SemTxveviT sidides 

ewodeba eqsponencialurad ganawilebuli parametriT 

  ( 0  ) da aRiniSneba simboloTi Exp(), Tu:  

0, 0,
( )

, 0,x

x
f x

e x 


 


    anu    

0, 0,
( )

1 , 0,x

x
F x

e x


 

 


 

am SemTxvevaSi: 1/E  , 21/D  , 0Mo  , 
ln 2

Me


  da 

ln(1 )
p

p
x




  . 

standartuli gadaxra. momentebi. 

  SemTxveviTi sididis saSualo kvadratuli gadaxra 

(an standartuli gadaxra): D   . 

SemTxveviTi sididis standartizacia: 
E 





  

( 0E  , 1D  ).  

momentebi, asimetria da eqscesi.  

  SemTxveviTi sididis n  rigis sawyisi momenti ewo-

deba sidides : n

n E   ( 1:a E   ).  

  SemTxveviTi sididis n  rigis centraluri momenti 

ewodeba sidides : ( )n

n E a    ( 2

2: D    ).  

eqscesis koeficienti ewodeba sidides:  

4

4

4 2 4

( )
3 3

[ ( ) ]

E E
e

E E

  

  


   

 
. 

asimetriis koeficienti ewodeba sidides:  
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3

3

3 2 3

( )

[ ( ) ]

E E

E E

  


  


 

 
. 

kovariacia. korelaciis koeficienti. 

kovariaciis koeficienti an ubralod kovariacia 

ewodeba sidides:  

cov( , ) [( )( )] ( )E E E E E E             . 

1) Tu   da   damoukidebelia, maSin cov( , ) 0    (Sebrune-

buli 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. SemTxveviTi sidide iyos monetis samjer 

agdebisas mosul gerbTa ricxvi. am SemTxvevaSi elementa-

rul xdomilebaTa sivrce rva elementiani simravlea:  

}{ sssssg,sgs,gss,sgg,gsg,ggs,ggg,  

da, Sesabamisad, saZiebeli SemTxveviTi sidide iqneba  -ze 

gansazRruli Semdegi ricxviTi funqcia: 

( ggg) 3 ;     (ggs) (gsg) (sgg) 2 ; 

     (gss) (sgs) (ssg) 1    da   (sss) 0 . 
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cxadia es SemTxveviTi sidide diskretuli tipisaa, is 

Rebulobs izolirebul mniSvnelobebs, magaliTad, 1-sa da 

2-s Soris is ar Rebulobs arc erT mniSvnelobas. 

magaliTi 3. ori msroleli TiTojer esvris samiznes. maT 

mier samiznis dazianebis (mizanSi moxvedris) albaTobebia Se-

sabmisad 0.6 da 0.7. SemTxveviTi sidide   iyos samiznis dazia-

nebaTa raodenoba. SevadginoT misi ganawilebis mwkrivi.  

amoxsna. cxadia, rom   SemTxveviTma sididem SeiZleba 

miiRos Semdegi mniSvnelobebi: 0 (verc erTma msrolelma 

ver daaziana samizne), 1 (mxolod erTma msrolelma daazi-

ana samizne) da 2 (orive msrolelma daaziana samizne). vipo-

voT Sesabamisi albaTobebi.  

SegvZlia vigulisxmoT rom pirveli da meore msrolelis 

srolis Sedegebi erTmaneTisagan damoukidebelia. Semovi-

RoT xdomilebebi: A  – pirvelma msrolelma daaziana samizne 

da B  – meore msrolelma daaziana samizne. mocemulia, rom 

( ) 0.6P A   da ( ) 0.7P B  . Sesabamisad, ( ) 0.4P A   da ( ) 0.3P B  . 

garda amisa, A  da B  damoukidebeli xdomilebebia. damouki-

debeli xdomilebebia agreTve: A  da B , A  da B , A  da B .  

advili dasanaxia, rom xdomileba – verc erTma msro-

lelma ver daaziana samizne iqneba BA , xdomileba – mxo-

lod erTma msrolelma daaziana samizne iqneba 

)()( BABA   da xdomileba – orive msrolelma daazia-

na samizne iqneba BA . gasagebia, rom )( BA  da )( BA  

uTavsebadi xdomilebebia  )()( BABA Ø. 

amitom, damoukidebel xdomilebaTa namravlis alba-

Tobisa da uTavsebad xdomilebaTa jamis albaTobis for-

mulebis Tanaxmad gveqneba: 

( 0) ( ) ( ) ( ) 0.4 0.3 0.12P P A B P A P B         ; 

( 1) {( ) ( )} ( ) ( )P P A B A B P A B P A B           

( ) ( ) ( ) ( ) 0.6 0.3 0.4 0.7 0.46P A P B P A P B       ; 

( 2) ( ) ( ) ( ) 0.6 0.7 0.42P P A B P A P B         

Sesabamisad,   SemTxveviTi sididis ganawilebis mwkri-

vi iqneba: 
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ix  0 1 2 

ip  0.12 0.46 0.42 

    

    

magaliTi 5. vipovoT wesieri monetis oTxjer agdebi-

sas mosul gerbTa raodenobis ganawilebis funqcia. 

amoxsna. rogorc zemoT vnaxeT aRniSnuli SemTxveviTi 

sididis ganawilebis kanonia:  

  0 1 2 3 4 

P  1/16 1/4 3/8 1/4 1/16 

Sesabamisad, ganmartebis Tanaxmad ( 



kxx

kpxF )( ) gvaqvs: 

16/1)0( 0  pF ,  

16/5)1( 10  ppF , 

16/11)2( 210  pppF ,  

16/15)3( 3210  ppppF , 

1)4( 43210  pppppF . 

amitom sabolood vwerT: 

  






























.4,1

,43,16/15

,32,16/11

,21,16/5

,10,16/1

,0,0

)(

x

x

x

x

x

x

xF

Tu

Tu

Tu

Tu

Tu

Tu


 

magaliTi 7. mocemulia  da   SemTxveviTi sidideebis 

ganawilebis kanonebi: 

  -1 0    0 1 

P  0.5 0.5  P  0.5 0.5 

SeadareT erTmaneTs ))5.0((  FF da ))5.0((  FF . 

amoxsna. ganawilebis funqciis ganmartebis Tanaxmad 

gvaqvs 

5.0}0{}5.0{)5.0(   PPF , 

Sesabamisad,  
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1}0{}1{}5.0{))5.0((   PPPFF . 

analogiurad davrwmundebiT, rom 1))5.0((  FF . 

magaliTi 9. A  kompania investorebs pirdeba wliur 

40%-s, magram SesaZlebelia gakotrdes albaTobiT 0.3, xo-

lo B  kompania investorebs pirdeba wliur 30%-s, magram 

SesaZlebelia gakotrdes albaTobiT 0.2. igulisxmeba, rom 

kompaniebis gakotreba erTmaneTisagan damoukidebelia. 

investorma A  kompaniaSi Cado 20 milioni lari, xolo B  

kompaniaSi ki 18 milioni lari. SeadgineT orive kompanii-

dan investoris erToblivi Semosavlebis   SemTxveviTi 

sididis ganawilebis kanoni, gamoTvaleT misi maTematiku-

ri lodini da dispersia. 

amoxsna. cxadia, rom   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. 

  SemTxveviTi sididis ganawilebis kanonis asagebad 

saWiroa gamovTvaloT albaTobebi: 4,3,2,1},{  ixP i . am 

mizniT SemoviRoT xdomilobebi: C ={ A  kompania gakot-

rdeba}, D ={ B  kompania gakotrdeba}. maSin cxadia, rom 

}{}{ 1 CDPxP  da vinaidan amocanis pirobebSi es xdomi-

lobebi damoukidebelia, amitom damoukideblobis ganmar-

tebis Tanaxmad: 06.02.03.0}{}{}{}{ 1  DPCPCDPxP  . 

garda amisa, gasagebia, rom }{}{ 2 DCPxP  , 

}{}{ 3 DCPxP   da }{}{ 4 DCPxP  . rogorc cnobilia, 

roca ori xdomiloeba damoukidebelia, maSin agreTve da-

moukidebelia erT-erTi meoris sawinaaRmdegosgan . saida-

nac vRebulobT, rom damoukideblebia C  da D , C  da D , C  

da D . amitom gvaqvs: 

14.02.07.0}{}{}{}{ 2  DPCPDCPxP  ; 

24.08.03.0}{}{}{}{ 3  DPCPDCPxP  ; 

56.08.07.0}{}{}{}{ 4  DPCPDCPxP  .  
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Sesabamisad,   SemTxveviTi sididis ganawilebis kanoni 

iqneba: 

  0 23.4 28 51.4 

P  0.06 0.24 0.14 0.56 

ganmartebis Tanaxmad: 

32.38
4

1


i

ii pxE ; 

25.252)(
4

1

2 
i

ii pExD  . 

TamaSis maTematikuri lodini. moTamaSe debs 1 lars, 

asaxelebs raime ricxvs 1-dan 6-mde, agoreben wesier kama-

Tels da Tu mova moTamaSis mier dasaxelebuli ricxvi, is 

igebs 4 lars da, amasTanave, ukan ubruneben 1 lars. winaaR-

mdeg SemTxvevaSi moTamaSe kargavs 1 lars. vipovoT moge-

bis maTematikuri lodini. 

amoxsna. Tu mogebas aRvniSnavT   simboloTi, misi ga-

nawilebis kanoni iqneba: 

  4 -1 

P  1/6 5/6 

Sesabamisad, 1667.06/1)6/5()1()6/1(4 E . es 

imas niSnavs, rom TamaSi ar aris samarTliani – TamaSi ise-

Tia, rom moTamaSe saSualod agebs. advili dasanaxia, rom 

Tu amocanis pirobaSi 4 lars SevcvliT 5 lariT, maSin Ta-

maSi gaxdeba `samarTliani~ – 0E . TamaSs ewodeba samar-

Tliani, Tu mogebis maTematikuri lodini nulis tolia, 

anu grZel seriaSi moTamaSe arc igebs da arc agebs.  

maTematikuri lodini da dazRveva. davuSvaT, rom 

Tqven gsurT daazRvioT Tqveni 2000 laris Rirebulebis 

videosistema moparvisagan. sadazRvevo kompania weliwad-

Si Tqvengan iTxovs premias (Senatans) 225 lars. kompaniam 

empiriulad daadgina, rom wlis ganmavlobaSi videosiste-

mis moparvis albaTobaa 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 
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`TamaSis~ maTematikuri lodini wina magaliTis mixedviT 

iqneba: 

259.0)225(1.01775 E . 

es imas niSnavs, rom Tu Tqven maravali wlis ganmavlo-

baSi daazRvevT Tqvens videosistemas erTi da igive piro-

bebSi, maSin saSualod weliwadSi Tqven dakargavT 25 lars 

sadazRvevo kompaniis sasargeblod. 

SevxedoT am amocanas sadazRvevo kompaniis TvalTa-

xedviT: kompania igebs 225 lars 0.9 albaTobiT da agebs 

1775 lars 0.1 albaTobiT. Sesabamisad, misi `TamaSis~ maTe-

matikuri lodini iqneba:  

251.0)1775(9.0225 E . 

e. i. Tu kompaniaSi Tqvennair pirobebSi regularulad 

daezRveva bevri klienti, kompania weliwadSi TiToeulis-

gan saSualod moigebs 25 lars.  

maTematikuri lodini da gadawyvetilebis miReba. 

kulturis departaments surs popularuli musikaluri 

jgufis koncerti Caataros Ria stadionze da SiSobs, rom 

SesaZlebelia iyos wvima. sinoptikoebis prognoziT wvimis 

albaToba Seadgens 0.24-s. departamentis SefasebiT, Tu ar 

iwvimebs koncertisagan Semova 100000 lari, xolo wvimis 

SemTxvevaSi mxolod 10000 lari. sadazRvevo kompania Ta-

naxmaa es koncerti daazRvios wvimisagan 100000 lariT 

20000 lariani premiis sanacvlod. unda iyidos Tu ara de-

partamentma aseTi dazRveva? 

amoxsna. kulturis departaments aqvs ori arCevani: A  
– daazRvios koncerti an B  – ar daazRvios koncerti. sa-

nam departamenti gadawyvetilebas miiRebs man unda ga-

moTvalos orive qmedebis Sedegad mosalodneli saSualo. 

  da   asoebiT aRvniSnoT, Sesabamisad, Tu ras miiRebs de-

partanenti TiToeul SemTxvevSi. maSin gasagebia, rom maT 

eqnebaT Semdegi ganawilebebi: 

qmedeba  iwvima ar iwvima 

A  
  90000 80000 

B  
  10000 100000 

 P  0.24 0.76 
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SevniSnoT, rom aq 90000 miRebulia Semdegnairad: de-

partamentma daazRvia koncerti (raSic gadaixada 20000 

lari) da movida wvima – koncertidan Semovida 10000 lari, 

xolo sadazRvevo kompaniam departments gadauxada 

100000 lari (–20000 + 10000 + 100000 = 90000). TiToeuli qme-

debisagan mosalodneli saSualoebi iqneba: 

8240076.08000024.090000 E , 

7840076.010000024.010000 E . 

aqedan gamomdinare, departamentma koncerti unda da-

azRvios. 

magaliTi 11. auditoriaSi myofi 15 studentidan 5 va-

Jia. vipovoT albaToba imisa, rom SemTxveviT SerCeul 6 

students Soris 3 vaJia? 

amoxsna. Tu mivusadagebT hipergeometriul ganawile-

bas, gasagebia, rom: 15, 5, 6N M n    da 3k  . amitom sa-

Ziebeli albaToba iqneba: 
3 6 3 3 3

10 15 10 10 5

6 6

15 15

120 10
(15;5;6;3) 0.239

5005

C C C C
P

C C



 
    . 

magaliTi 13. mocemulia SemTxveviTi sididis ganawi-

lebis funqcia: 
























.,1

,,

,,0

)(

bx

bxa
ab

ax

ax

xF  

(sadac a  da b  ( a b ) nebismieri namdvili ricxvebia). vipo-

voT Sesabamisi ganawilebis simkvrive. cxadia, rom ganmar-

tebis Tanaxmad: 

0, ,

1
( ) , ,

0, .

x a

f x a x b
b a

x b

 



  


 

 

rac Seexeba x a  da x b  wertilebs, aq ( )F x  funqcias 

warmoebuli ara aqvs da iq SegviZlia ( )f x  ganvmartoT nebis-

mierad, vTqvaT, ( ) ( ) 0f a f b  . SemTxveviT sidides, romel-

sac aqvs aRniSnuli ganawilebis simkvrive, ewodeba Tanaba-
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rad ganawilebuli [ , ]a b  monakveTze da aRiniSneba sim-

boloTi ([ , ])U a b . 

([ , ]) ([ , ])
2

a b
EU a b MeU a b


    da  

2( )
([ , ])

12

a b
DU a b


 . 

magaliTi 15. vipovoT p  rigis px  kvantili Tanabari ga-

nawilebis funqciisaTvis. 

p  ( 0 1p  ) rigis px  kvantili unda veZeboT rogorc 

( )F x p  gantolebis amonaxsni. Tanabari ganawilebis fun-

qciis SemTxvevaSi es gantoleba miiRebs saxes: 

x a
p

b a





, 

saidanac cxadia, rom: 

( ) (1 )px a p b a a p bp      . 

roca 0p  , maSin nebismieri x a  warmoadgens 0p   ri-

gis kvantils, xolo 1p   rigis kvantili iqneba nebismieri 

x b  ricxvi.  

magaliTi 17. mocemulia   da   damoukidebeli Sem-

TxveviTi sidideebis ganawilebis 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 mniSvnelobe-

bia: -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 19. davuSvaT, 3( ) 4g x x x   da mocemulia   

SemTxveviTi sididis ganawilebis kanoni: 
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-2 -1 0 2 

0.1 0.3 0.4 0.2 

davadginoT ( )g   SemTxveviTi sididis ganawilebis 

kanoni da gamovTvaloT misi maTematikuri lodini.  

cxadia, rom ( 2) (0) (2) 0g g g     da ( 1) 3g   . amitom   

SemTxveviTi sididis SesaZlo mniSvnelobebia 0 da 3. da-

vadginoT misi ganawilebis kanoni. amisaTvis gamovTvaloT 

albaTobebi: { 0}P    da { 3}P   . radgan xdomilebebi 

{ 2}   , { 0}   da { 2}   uTavsebadia, amitom albaTobaTa 

Sekrebis wesis Tanaxmad gveqneba: 

{ 0} {{ 2} { 0} { 2}}P P             

{ 2} { 0} { 2} 0.1 0.4 0.2 0.7P P P             . 

garda amisa, { 3} { 1} 0.3P P      . amitom ( )g   Sem-

TxveviTi sididis ganawilebis kanons aqvs saxe: 

0 3 

0.7 0.3 

garda amisa, 0 0.7 3 0.3 0.9E      . 

axla gamovTvaloT ( )g   SemTxveviTi sididis maTe-

matikuri lodini (1) Tanafardobis saSualebiT. gveqneba: 

( 2) 0.1 ( 1) 0.3 (0) 0.4 (2) 0.2E g g g g             

0 0.1 3 0.3 0 0.4 0 0.2 0.9         . 

magaliTi 21. davuSvaT, rom elementarul xdomileba-

Ta sivrce Sedgeba sami tolalbaTuri elementaruli xdo-

milebisagan 1 2 3{ , , }    , 1 2 3( ) ( ) ( ) 1/ 3P P P     . gan-

vmartoT   da   SemTxveviTi sidideebi Semdegnairad: 

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 damoukideb-

eli rom iyos { 0, 0}    xdomilebis albaToba unda yofi-

liyo 
1 1 1

3 3 9
  , e. i   da   araa damoukidebeli. 

magaliTi 23. davuSvaT, rom  SemTxveviTi sidide si-

metriuladaa ganawilebuli nulis irgvliv, e. i. E=0. 

vTqvaT, =
2
. maSin E()=E(

3
)=0, vinaidan 3

 agreTve, simet-

riuladaa ganawilebuli nulis irgvliv. meores mxriv, 

EE=0, vinaidan E=0. amitom: 

 
( , ) 0

E E E  
  




  . 

e. i. korelacia (da, maSasadame, kovariacia) SeiZleba 

iyos nuli, maSinac ki roca SemTxveviTi sidideebi damoki-

debulia. 

magaliTi 25.  da  SemTxveviTi sidideebis qvemoT moy-

vanili erToblivi ganawilebis kanonis mixedviT gamov-

TvaloT 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  

 

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        . 
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amocanebi 

1. SemTxveviTi sidide iyos ori kamaTlis agdebisas mo-

sul qulaTa: a) jami; b) namravli; g) ganayofi; d) sxva-

oba; e) sxvaobis moduli. aageT ganawilebis kanoni.  

3. CanTaSi devs 2 wiTeli da 3 lurji fanqari. CanTidan 

SemTxveviT iReben or fanqars dabrunebis gareSe. Sem-

TxveviTi sidide iyos maTSi lurji fanqrebis ricxvi. 

aageT ganawilebis kanoni.  

5. wesier monetas agdeben orjer. aageT mosul gerbTa 

ricxvis ganawilebis kanoni. 

7. wesier kamaTels agdeben erTxel. SemTxveviTi sidide 

iyos mosuli qulis naxevari, roca qula luwia, xolo 

winaaRmdeg SemTxvevaSi – misi gaormagebuli. aageT ga-

nawilebis kanoni. 

9. wesier kamaTels agdeben erTxel. SemTxveviTi sidide 

iyos mosuli qulis naxevari, roca qula luwia, xolo 

winaaRmdeg SemTxvevaSi – misi gasammagebuli. aageT ga-

nawilebis kanoni. 

11. erTdroulad agdeben or wesier oTxwaxnagas, tetra-

edrs (waxnagebi samkuTxedebia da gadanomrilia cifre-

biT 1, 2, 3, 4). aageT qveda waxnagze mosul qulaTa:           

a) namravlis; b) jamis; g) sxvaobis; d) ganayofis; e) gaor-

kecebuli namravlis ganawilebis kanonebi. 

13. CanTaSi devs 6 wiTeli da 3 mwvane kalkulatori. CanTi-

dan dabrunebis gareSe iReben 3 kalkulators. aageT 

maTSi wiTel kalkulatorTa ricxvis ganawilebis kanoni. 

15. SemTxveviT iReben erT karts 36 kartidan. Tu amoRebuli 

karti agurisaa, maSin Cerdebian. winaaRmdeg SemTxvevaSi 

agrZeleben kartis amoRebas dabrunebis gareSe sanam an 

aguri ar amova, an 4 karti ar iqneba amoRebuli. aageT 

amoRebul kartTa raodenobis ganawilebis kanoni. 

17. kompiuteri daprogramebulia 0-dan 9-is CaTvliT er-

TniSna ricxvebis misaRebad (  SemTxveviTi sidide) ise, 

rom kenti cifrebis (1, 3, 5, 7, 9) miRebis albaToba aris 

luwi cifrebis (0, 2, 4, 6, 8) miRebis albaTobis naxevari. 

ipoveT ganawilebis kanoni.  

19. ipoveT p  Tu   SemTxveviTi sididis ganawilebis kanonia: 

  -1 1 2 3 5 

P  p  0.2 0.15 0.2 2 p  
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21. kubis formis saTamaSo kamaTeli mowyobilia ise, rom 

masze kenti qulis mosvlis albaToba 3-jer metia luwi 

qulis mosvlis albaTobaze. aageT qulaTa ganawilebis 

kanoni. 

23. kubis formis saTamaSo kamaTeli mowyobilia ise, rom 

masze nebismieri qulis mosvlis albaToba am qulis 

ukuproporciulia. aageT qulaTa ganawilebis kanoni. 

25. 52 kartidan SemTxveviT iReben erT karts dabrunebiT 

520-jer. gamoTvaleT mosalodneli ricxvi (sixSire) 

imisa, rom mova: a) aguri; b) tuzi; g) suraTiani karti 

( , ,K Q J ); d) an tuzi, an aguri, an orive erTad; e) arc 

tuzi da arc aguri.  

27. qvemoT moyvanilia   SemTxveviTi sididis dagrovili 

albaTuri ganawilebis 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. gamoT-

valeT uaxloes mTel ricxvamde damrgvalebuli yvela 

Sedegis mosalodneli sixSire.  

29. yuTSi Zevs 49 erTnairi burTi, romlebic gadanomri-

lia 1-dan 49-mde. SemTxveviT irCeven 6 burTs dabrune-

bis gareSe. ipoveT albaToba imisa, rom aqedan oTxze 

iqneba luwi qula. 

31. gamoTvaleT zemoT moyvanili SemTxveviTi sidideebis 

maTematikuri lodinebi. 

33. cnobilia, rom arc erTi soko ar cocxlobs momaval 

wlamde. nebismieri soko momdevno wels iZleva   rao-

denobis axal sokos. davuSvaT, rom mimdinare wels xa-

robs ori soko. vipovoT momaval wels sokoTa   rao-

denobis ganawilebis kanoni, gamovTvaloT  -s maTema-

tikuri lodini da dispersia, Tu SemTxveviTi sididis 

ganawilebis kanonia:  

  0 1 2 

P  0.2 0.6 0.2 
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m i T i T e b a: SeadgineT damoukidebeli  ,   wyvilis 

erToblivi ganawilebis kanoni –     . 

35. wesieri saTamaSo kamaTlis waxnagebze dawerilia cif-

rebi 1, 2, 2, 3, 3 da 3. avRniSnoT   asoTi kamaTlis er-

Txel gagorebisas mosuli qula. vipovoT  -s maTema-

tikuri lodini da standartuli gadaxra.  

37. samSeneblo kompanias sTavazoben or A  da B  proeqts 

da finansurma direqtorma unda urCios kompanias am 

proeqtebidan romeli unda airCios. misi SefasebiT A  

proeqti iZleva 150000 larian mogebas albaTobiT 0.5, 

250000 larian mogebas albaTobiT 0.2 da 100000 larian 

wagebas albaTobiT 0.3. B  proeqti iZleva 100000 lari-

an mogebas albaTobiT 0.6, 200000 larian mogebas alba-

TobiT 0.3 da 50000 larian wagebas albaTobiT 0.1. daad-

gineT romel proeqts unda dauWiros mxari finansurma 

direqtorma. miTiTeba: SeadareT erTmaneTs ( )E A  da 

( )E B .  

39.   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.  

41. 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 ganawi-

lebis kanoni; b)  -s standartuli gadaxra; g) E .  

43. 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 mos-

alodneli ricxvi.  

45. monetas agdeben 5-jer.   SemTxveviTi sidide iyos mos-

ul gerbTa ricxvi, xolo   SemTxveviTi sidide ki 

bolo or agdebaSi mosul gerbTa ricxvi. avagoT am 



 98 

SemTxveviTi sidideebis erToblivi ganawilebis kanoni 

da vipovoT kovariacia. 

47. monadires aqvs 4 tyvia. is esvris kurdRels manam sanam 

ar moartyams an tyvia ar gauTavdeba. gamoTvaleT sro-

laTa raodenobis maTematikuri lodini, Tu cnobilia, 

rom moxvedris albaTobaa 0.25.  

49. saSualod ramdenjer SeiZleba movides gerbi wesieri 

monetis 7-jer agdebisas?  

51. sastumros menejers jibeSi udevs 8 oTaxis gasaRebi, 

romlebic vizualurad erTmaneTisagan ar gansxvavde-

ba. menejeri SemTxveviT iRebs gasaRebs da cdilobs ga-

aRos uaxloesi oTaxis kari. saSualod ramdenjer mou-

wevs menejers imis gasinjva es gasaRebi aRebs Tu ara am 

oTaxs (aris Tu ara am oTaxis), Tu igi Semowmebul gasa-

Rebs: a) jibeSi abrunebs; b) jibeSi ar abrunebs.  

53. mZRolma unda gaiaros 4 SuqniSani. TiToeuli SuqniSani 

mas gaatarebs 0.5 albaTobiT. ipoveT SuqniSanTa ricx-

vis maTematikuri lodini mZRols pirvel gaCerebamde.  

55. kalaTburTels sajarimos Cagdeba SeuZlia albaTobiT 

0.5. zedized saSualod ramdeni sajarimos Cagdeba Se-

uZlia kalaTburTels.  

57. mocemulia  ,   da   SemTxveviTi sidideebis ganawile-

bis 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 
 

  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.  

59. samiznes esvrian 3-jer. mizanSi moxvedris albaTobaa 

0.4. ipoveT mizanSi moxvedraTa ricxvis maTematikuri 

lodini da dispersia.  

61. ipoveT dispersia   SemTxveviTi sididis, romelic war-

moadgens A  xdomilebis moxdenaTa raodenobas or da-

moukidebel eqsperimentSi Tu cnobilia, rom A  xdomi-
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lebis moxdenis albaTobebi am eqsperimentebSi erTi da 

igivea da 2.1E .  

63. bavSvi imyofeba koordinatTa saTaveSi. is agdebs wesi-

er monetas. gerbis mosvlis SemTxvevaSi is dgams erT 

nabijs marjvniv, winaaRmdeg SemTxvevaSi – marcxniv.   
iyos bavSvis mdebareobis abcisa monetis n -jer agde-

bis Semdeg. rogori saxe eqneba   SemTxveviTi sididis 

ganawilebas? ipoveT E  da D .  

65. mocemulia   SemTxveviTi sididis ganawilebis kanoni: 

  -1 0 1 2 

P  0.2 0.1 0.3 0.4 

ipoveT 2  SemTxveviTi sididis lodini da dispersia.  

67. cnobilia, rom aE   da bD  . ipoveT maTematikuri 

lodini da dispersia SemTxveviTi sidideebis: a)   ; 

b) 12   ; g) 323   . 

69. A  iyos xdomileba: 3 wesieri monetis agdebisas ori 

gerbis mosvla. 3 monetas agdeben n -jer. ipoveT maTe-

matikuri lodini da dispersia SemTxveviTi sidideebis 

  da  , sadac   aris n  cdaSi A  xdomilebis moxdenaTa 

ricxvi, xolo n/   ki A  xdomilebis sixSire.  

71. yuTSi a  TeTri da b  Savi burTia. SemTxveviT iReben k  
burTs, bak  . ipoveT amoRebuli TeTri burTebis 

ricxvis maTematikuri lodini da dispersia.  
73. navTobmompovebeli kompania ganixilavs ori mimarTu-

lebiT burRvis SesaZleblobas. Sefasebis mixedviT I mi-

marTulebiT warmatebis albaTobaa 0.2 da es iZleva 30 

milionian mogebas, xolo marcxis albaToba Seadgens 

0.8-s da es iwvevs 3 milionian danakargs. II mimarTulebis 

SemTxvevaSi ki 0.1 albaTobiT miiRebs 70 milionian moge-

bas da 0.9 albaTobiT dakargavs 4 milions. romel mimar-

Tulebaze unda gaakeTos arCevani kompaniam?  

75. cnobilia, rom vaJis da qalis gaCena araa erTnairad 

mosalodneli. samSvilian ojaxebze dakvirvebebis mi-

xedviT Sedgenilia vaJebis dabadebis ricxvis ganawi-

lebis Semdegi cxrili: 

xi 0 1 2 3 

pi 0.12 0.36 0.38 0.14 
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rogoria vaJebis mosalodneli ricxvi samSvilian oja-

xSi?  

77. 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 VI 

diskretul ganawilebaTa gamoyenebebi 

binomialuri ganawileba 

 PTu yovel konkretul cdas gaaCnia ori SesaZlo Sedegi 

(warmateba da marcxi) da isini urTierTgamomricxavia; 

  tardeba cdaTa sasruli raodenoba – n ; 

  yoveli cdis Sedegi damoukidebelia yvela danarCeni 

cdis Sedegisagan; 

 calkeul cdaSi warmatebis p  albaToba mudmivia; 

maSin SemTxveviT sidides, romelic warmoadgens warma-

tebaTa raodenobas n  cdaSi uwodeben binomialur Sem-

TxveviT sidides, aRniSnaven ( , )Bi n p  simboloTi da mas aqvs 

Semdegi ganawilebis kanoni: 

{ ( , ) } ( ) (1 )k k n k

n nP Bi n p k P k C p p     , 0,1, . . . ,k n . 

amasTanave, [ ( , )]E Bi n p np ; [ ( , )] (1 )D Bi n p np p  . 

puasonis ganawileba 

{ ( ) }
!

k

P Po k e
k


   , 0,1, 2, . . .k  ; [ ( )]E Po   ; [ ( )]D Po   . 

puasonis ganawileba adekvaturi modelia im xdomile-

bebisaTvis, romlebic: 

 xdebian SemTxveviT sivrceSi an droSi; 

 xdebian cal-calke (erTdroulad moxdena ar SeiZleba); 

 xdebian damoukideblad, da 

 xdebian mudmivi intensivobiT (xdomilebaTa raodeno-

ba mocemul drois intervalSi am intervalis sigrZis 

proporciulia). 

magaliTi 1. mocemulia 
1

(8, )
4

Bi  . ipoveT: a) { 6}P   ; b) 

{ 2}P   ; g) { 0}P   . 

amoxsna. 
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a) visargebloT bernulis formuliT, sadac 8n   da 
1

4
p  . 

gvaqvs: 6 6 2 6 2

8

1 3 1 3
{ 6} ( ) ( ) 28 ( ) ( ) 0.00385 0.004

4 4 4 4
P C          ; 

b) 0 0 8 1 1 7

8 8

1 3 1 3
{ 2} { 0} { 1} { 2} ( ) ( ) ( ) ( )

4 4 4 4
P P P P C C                  

2 2 6

8

1 3
( ) ( ) 0.1001 0.2669 0.3114 0.6785 0.679
4 4

C        ; 

g) gadavideT sawinaaRmdego xdomilebaze: 

0 0 8

8

1 3
{ 0} 1 { 0} 1 ( ) ( ) 1 0.1001 0.8998 0.9

4 4
P P C             . 

magaliTi 3. mocemulia (10, 0.3)Bi  . ipoveT:  

a) E  da D ; b) { }P E E        . 

amoxsna.  

a) 10 0.3 3E np     , (1 ) 10 0.3 0.7 2.1D np p       ; 

b) { } {3 2.1 3 2.1}P E E P                

{3 1.44 3 1.44} {1.55 4.44}

{ 2} { 3} { 4} { 4} { 1}

0.8497 0.1493 0.7004 0.7.

P P

P P P P

        

          

   

 

      

magaliTi 5. cnobilia, rom ( , )Bi n p  , 24E   da 

8D  . ipoveT n  da p . 

amoxsna. vinaidan [ ( , )]E Bi n p np  da [ ( , )] (1 )D Bi n p np p  , 

amitom 24 np  da 8 (1 ) 24(1 )np p p    . saidanac 1 1/ 3p   

anu 2 / 3p  . Sesabamisad, 24 / 24 3/ 2 36n p    . 

magaliTi 7 (banaxis amocana). ori yuTidan TiToeulSi 

moTavsebulia  asanTi. agdeben wesier monetas da masze 

gerbis mosvlis SemTxvevaSi erT asanTs iReben I yuTidan, 

winaaRmdeg SemTxvevaSi ki II yuTidan. rogoria albaToba 

imisa, rom I yuTis dacarielebis SemTxvevaSi II yuTSi dar-

Ceba m asanTi. 

amoxsna. SemoviRoT xdomilebebi: A = {I yuTis dacarie-

lebis SemTxvevaSi II yuTSi darCeba m asanTi}, Bi = {asanTi 

amoRebulia i-uri yuTidan},  i = 1,2. 

monetis simetriulobis gamo  P(B1) =  P(B2) =  1/2. Tu I yu-

Tis dacarielebis SemTxvevaSi II yuTSi darCa m asanTi, es 
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imas niSnavs, rom monetis 2n – m agdebisas n-jer movida 

gerbi, xolo (n – m)-jer ki safasuri, anu cdis (2n – m)-jer 

Catarebisas xdomileba  B1 moxda n-jer. Sesabamisad, ber-

nulis formulis Tanaxmad:  

2 2 2

1 1 1
( ) .

2 2 2

n n

n m n mn n m n m
P A C C  

      

magaliTi 9. radioaqtiuri wyaros mier wamSi gamosxi-

vebuli nawilakebis raodenoba emorCileba puasonis gana-

wilebas saSualoTi 5. gamoTvaleT albaToba imisa, rom 

wamSi gamosxivebuli iqneba: a) 0; b) 1; g) 2; d) 3 an meti na-

wilaki.  

amoxsna.   iyos SemTxveviTi sidide: `radiaqtiuri wya-

ros mier wamSi gamosxivebuli nawilakebis raodenoba~, 

maSin pirobis Tanaxmad (5)Po  . visargebloT puasonis 

ganawilebis kanoniTa da Sesabamisi cxrilebiT, maSin: 

a) 
0

55
{ 0} 0.0067

0!
P e    ;  

b) 
1

55
{ 1} 0.0337

1!
P e    ;  

g) 
2

55
{ 2} 0.0842

2!
P e    ; 

d) gadavideT sawinaaRmdego xdomilebaze: 

{ 3} 1 { 3} 1 { 0} { 1} { 2}P P P P P                 

1 0.0067 0.0337 0.0842 0.875     . 

magaliTi 11. V ml tbis wyalSi organuli nawilakebis 

raodenoba emorCileba puasonis ganawilebis kanons saSua-

loTi 0.2V . gamoTvaleT albaToba imisa, rom: a) 50 ml tbis 

wyali Seicavs 8-ze nakleb organul nawilaks; b) 30 ml tbis 

wyali Seicavs 2-ze met organul nawilaks; g) 10 ml tbis 

wyali Seicavs zustad 3 organul nawilaks. 

amoxsna. a) 50V  , 0.2 50 10    , e. i. (10)Po  . visargeb-

loT puasonis dagrovili (kumulatiuri) albaTobebis 

cxriliT: 

{ 8} { 7} 0.2202P P     ; 

b) 30V  , 0.2 30 6    , e. i. (6)Po  . gadavideT sawina-

aRmdego xdomilebaze: 

{ 2} 1 { 2} 1 0.0619 0.938P P        ; 
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g) 10V  , 0.2 10 2    , anu (2)Po  . amitom 

{ 3} 0.1804P    . 

magaliTi 13. aeroportSi wuTSi saSualod jdeba 3 

TviTmfrinavi. rogoria albaToba imisa, rom 2 wuTSi aero-

portSi dajdeba aranakleb 4 TviTmfrinavi? 

amoxsna. amocanis pirobis Tanaxmad 2 wuTSi aeropor-

tSi saSualod dajdeba 6 TviTmfrinavi. Sesabamisad, Cven 

SegviZlia vigulisxmoT, rom saqme gvaqvs puasonis ganawi-

lebasTan parametriT 6. SemoviRoT xdomilebebi: A ={dajda 

aranakleb 4}; }{ iAi  dajda , 3,2,1,0i . cxadia, rom iA xdomi-

lebebi uTavsebadebia da 
i

i
AA

3

0
 . amitom 




3

0

)()(
i

iAPAP . 

TiToeuli )( iAP
 
albaTobis gamosaTvlelad visargebloT 

puasonis formuliT:  

6

!

6
})6({)(  e

i
iPoPAP

i

i , 3,2,1,0i . 

puasonis ganawilebis cxrilis gamoyenebiT advilad 

davinaxavT, rom: 0025.0)( 0 AP , 0149.0)( 1 AP , 

0446.0)( 2 AP da 0892.0)( 3 AP . Sesabamisad, 1512.0)( AP . 

amitom saZiebeli albaToba iqneba 8488.0)(1)(  APAP . 

amocanebi 

1. wesier saTamaSo kamaTels agdeben 10-jer. ipoveT alba-

Toba imisa, rom: a) 3 qula mova 4-jer; b) 4 qula mova 5-

jer; g) 3 qula mova 6-jer. 

3.   SemTxveviT sidides aqvs binomuri ganawileba para-

metrebiT 6n   da 0.2p  . gamoTvaleT: a) { 3}P   ; b) 

{ 4}P   ; g) { 6}P   ; d) E .  

5. cnobilia, rom (9,0.45)Bi  . ipoveT: 

a) { 3}P   ; b) { 4 5}P   an ; g) { 7}P   ; d) E .  

7. cnobilia, rom (10,0.5)Bi  . gamoTvaleT:  

a) {2 5}P   ; b) { 1 5}P   an .  

9. universitetis studentTa 30%-is asaki meryeobs 16-

wlidan 19 wlamde. ipoveT albaToba imisa, rom SemTxve-
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viT SerCeuli 10 studentidan 4-ze naklebis asaki iqne-

ba 16-dan 19 wlamde.  

11. mefrinveleobis fabrikaSi warmoebuli 6 – 6 kvercxi 

Calagebulia yuTebSi. TiTeuli kvercxis gatexvis al-

baToba sxva kvercxebisagan damoukideblad aris 0.1. 

yuTs davarqvaT cudi, Tu masSi devs sul cota 2 gate-

xili kvercxi. ipoveT albaToba imisa, rom SemTxveviT 

SerCeuli yuTi cudia.  

13. cnobilia, rom dRis garkveul monakveTSi qveynis 

zrdasruli mosaxleobis 35% atarebs jinsebs. a) dRis 

am monakveTSi SeirCa 12 zrdasruli adamiani. gamoiye-

neT binomialuri ganawileba da gamoTvaleT albaToba 

imisa, rom maTgan zustad xuTs acvia jinsi; b) Tu alba-

Toba imisa, rom erT adamians mainc acvia jinsi aris 

0.95, maSin ramdeni adamiania SerCeuli?  

15. bankma gasca krediti 10 adamianze, romelTagan TiToe-

ulis mier kreditis daubruneblobis albaToba aris 

0.15. ipoveT valis ardambrunebel kreditorTa: a) gana-

wilebis kanoni; b) maTematikuri lodini; g) ualbaTesi 

ricxvi. 

17.   SemTxveviTi sidide ganawilebulia puasonis kanoniT 

saSualoTi 3. ipoveT: a) { 2}P   ; b) { 1}P   ; g) { 3}P   .  

19.   SemTxveviTi sidide ganawilebulia puasonis kanoniT 

saSualoTi 2.4. ipoveT: a) { 3}P   ; b) { 2}P   ; g) { 3}P   .  

21. wuTSi saSualod 15 momxmarebeli gaivlis supermarke-

tis salaro-aparatTan Semowmebas. vigulisxmoT, rom 

gvaqvs miaxloebiT puasonis ganawileba da gamovTva-

loT albaToba imisa, rom: a) 10 wuTian intervalSi arc 

erTi momxmarebeli ar gaivlis salaroaparatTan Se-

mowmebas; b) 15 wuTian intervalSi 3-ze meti momxmare-

beli gaivlis salaro-aparatTan Semowmebas.  

23. teqnikuri momsaxurebis sadgurSi 1 saaTSi Semodis 100 

avtomobili. Semosul avtomobilTa raodenoba ganawi-

lebulia puasonis kanoniT. ipoveT: a) albaToba imisa, 

rom teqnikuri momsaxurebis sadgurSi 3 wuTis ganmav-

lobaSi ar Semova avtomobili; b) drois intervali, ro-

melSic sul cota 0.25-is toli albaTobiT teqnikuri 

momsaxurebis sadgurSi ar Semova avtomobili.  

25. qvemoT moyvanil magaliTebSi miuTiTeT rodisaa puaso-

nis ganawileba adekvaturi modeli: a) wvimis wveTebis 

raodenoba, romelic Cvardeba limonaTis biTlSi 1 wu-
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Tis ganmavlobaSi; b) satvirTo avtomobilebis raode-

noba, romlebic gadakveTen konkretul adgils gadat-

virTul avtomagistralze; g) Tvis ganmavlobaSi sa-

dazRvevo kompaniaSi Semosul pretenziaTa raodenoba.  

27. martis TveSi Semosuli satelefono zarebis raodeno-

bis ganawilebis kanonia 

dReSi Semosuli zarebis 

raodenoba ( x ) 

0 1 2 3 4 

dReebis raodenoba 9 12 5 4 1 

a) gamoTvaleT fardobiTi sixSireebi; b) gamoTvaleT 

ganawilebis saSualo da dispersia. axseniT esadage-

ba Tu ara puasonis ganawileba; g) gamoiyeneT puaso-

nis ganawileba da wina punqtSi gamoTvlili saSua-

los mixedviT gamoTvaleT { }P x  , 0,1, 2, 3, 4x  ; d) 

SeadareT Teoriuli albaTobebi da fardobiTi six-

Sireebi. eTanxmebiT Tu ara b) punqtis daskvnas?  

29. avtomagistralis me-100 kilometrze SuadRis 10-wamian 

intervalSi gavlili manqanebis raodenoba emorCileba 

puasonis ganawilebas (0.8)Po  . a) ipoveT albaToba 

imisa, rom aRniSnul adgils gadakveTs 3, 4 an 5 avtomo-

bili;       b) cnobilia, rom aRniSnuli adgili gadakveTa 

3, 4 an 5 avtomobilma. ipoveT albaToba imisa, rom av-

tomobilebis raodenoba iyo zustad 4.  

31. avtoqarxnis yovelkvireuli mocdenebis raodenoba   

ganawilebulia Semdegnairad: 

x  0 1 2 3 4 5 6 

{ }P x   0.04 0.24 0.28 0.16 0.16 0.08 0.04 

a) ipoveT  -s saSualo; b) ra iqneba mocdenebis erTob-

livi mosalodneli raodenoba momavali 48 kviris 

ganmavlobaSi?  

33. 52 kartidan SemTxveviT iReben sam karts dabrunebis 

gareSe. SeadgineT amoRebuli tuzebis ricxvis ganawi-

lebis kanoni.  

35. damwyebi meisre mizanSi axvedrebs albaTobiT 0.3. ipo-

veT albaToba imisa, rom mizanSi 6-jer srolisas meis-

re mizans moartyams 2-jer mainc.  
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37. agdeben 10 wesier saTamaSo kamaTels. Tqven giTxres, 

rom erT-erTi agdebis Sedegi aris 6 qula. ras udris 

albaToba imisa, rom sul cota orjer movida 6 qula.  

39. patara qalaqis saxanZro sadgurSi Ramis gamoZaxebaTa 

ricxvi modelirdeba puasonis ganawilebiT saSualoTi 

4.2 Ramis ganmavlobaSi. a) ipoveT albaToba imisa, rom 

konkretul Rames saxanZro sadgurSi Semova 3 an meti 

gamoZaxeba. b) ras unda akmayofilebdes saxanZro sad-

gurSi Semosuli gamoZaxebebi, rom is iyos puasonis mo-

delis adekvaturi?  

41. saxlis mepatrones surs baRSi daTesos balaxi. Teslis 

mobneva xdeba SemTxveviT da baRis konkretul 1 kv. san-

timetri farTobis mqone nawilSi davardnili Teslis 

raodenoba   warmoadgens puasonis kanoniT ganawile-

bul SemTxveviT sidides, romlis saSualo baRis nawi-

lis farTobis proporciulia. baRis farTobia 50 kv. 

metri da iTeseba 106 balaxis Tesli. gamoTvaleT: a)  -s 

saSualo; b) albaToba imisa, rom 1 kv. sm. farTobis mqone 

nawilSi ar daecema arc erTi Tesli; g) { 0 4}P   an . 

43. umaRlesi ligis fexburTis matCebSi gatanili burTe-

bis raodenobis analizma aCvena, rom SemTxveviT SerCe-

ul matCSi gatanili golebis raodenobis modelad Se-

iZleba ganvixiloT puasonis ganawileba parametriT 

2.7. sxvadasxva matCebSi gatanili golebis raodenoba 

erTmaneTisagan damoukidebelia. ipoveT albaToba imi-

sa, rom: a) matCi dasruldeba golis gareSe; b) matCSi 

gatanili iqneba 4 an meti goli.  

45. feiqari emsaxureba konveirs, sadac erTdroulad 800 

Zafi ixveva. TiToeuli Zafis erT wuTis ganmavlobaSi 

gawyvetis albaTobaa 0.0005. ipoveT albaToba imisa, 

rom 10 wuTis ganmavlobaSi gawydeba ara umetes 2 Zafi.  

amocanebi gamocdisaTvis 

47. agdeben wesier saTamaSo kamaTels, romelzec aRniSnu-

lia cifrebi 1, 1, 2, 3, 4, 5. ipoveT mosuli qulis saSua-

lo da dispersia. 

49. yoveli TamaSisas biWi igebs prizs albaTobiT 0.25. is 
TamaSobs 10-jer. vigulisxmoT, rom TamaSebi urTier-

Tdamoukidebelia.   iyos mogebul prizTa raodenoba. 

ipoveT:  a) E ; b) { 2}P   . 
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51. nika da rezo agdeben or-or wesier saTamaSo kamaTels 
erTdroulad. TiTeul kamaTelze mosuli qulebi ik-

ribeba. ipoveT albaToba imisa, rom: a) nika moagrovebs 
9 qulas;   b) nika da rezo orive moagrovebs 9 – 9 qulas; 

g) nika da rezo moagroveben erTsa da imave qulas; d) 
nikas mier mogrovili qula aRemateba rezos mier mog-

rovil qulas. 
53. ori telegrafisti gadascems garkveul teqsts. juan-

Seri teqstis gadacemisas saSualod uSvebs 2.7 Secdo-
mas, xolo RvTisavari 2.5 Secdomas. vigulisxmoT, rom 

TiToeuli telegrafistis mier daSvebuli Secdomebis 
raodenoba emorCileba puasonis ganawilebas. gamoTva-

leT albaToba imisa, rom teqstis gadacemisas: a) juan-
Seri dauSvebs 2 Secdomas; b) RvTisavari dauSvebs 3 
Secdomas; g) juanSeri dauSvebs 2 Secdomas da RvTisa-

vari dauSvebs 3 Secdomas. 
55. warsuli dakvirvebebidan iagom icis, rom fostalio-

nis mier dRis ganmavlobaSi mis saxlSi motanili weri-

lebis raodenoba ganawilebulia puasonis kanoniT sa-

SualoTi 3. a) ipoveT albaToba imisa, rom SemTxveviT 

SerCeul dRes fostalioni iagos saxlSi moitans or 

werils; b) erT dRes iagom dainaxa, rom fostalioni 

uaxlovdeba mis saxls da, Sesabamisad, man icis, rom 

fostalions moaqvs werili. gamoTvaleT albaToba imi-

sa, rom am dRes fostalioni moitans or werils. 

57.   SemTxveviT sidides aqvs puasonis ganawileba para-

metriT   da akmayofilebs Tanafardobas: 

{ 3} { 0}P P      { 1}P  . a) gamoTvaleT  -s mniSvne-

loba; b) gamoTvaleT {2 4}P   . 

59.   SemTxveviTi sididis ganawilebis kanonia: 

x  0 1 2 3 

{ }P x   0.2 a  b  0.25 

cnobilia, rom 1.55E  . a) ipoveT a  da b ; b) ipoveT D . 

61. moTamaSes Seaqvs n  lari, irCevs 1, 2, 3, 4, 5 da 6 ricxve-

bidan erT ricxvs da agdebs sam wesier saTamaSo kama-

Tels. Tu arCeuli ricxvi mova samive kamaTelze, maSin 

is igebs Setanili Tanxis gaoTxmagebuls. Tu arCeuli 

ricxvi mova zustad or kamaTelze, maSin is igebs Seta-

nili Tanxis gasammagebuls. Tu arCeuli ricxvi mova 

zustad erT kamaTelze, maSin is igebs Setanili Tanxis 
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gaormagebuls. Tu arCeuli ricxvi ar mova arc erT ka-

maTelze, maSin is arafers igebs: 

 a) gadawereT da daasruleT mogebuli Tanxis raode-

nobis ganawilebis kanoni:  

mogeba n  n  2n  3n  

albaToba  75/216   

b) aCveneT, rom moTamaSis mosalodneli mogeba aris 

17

216
n  lari; 

g) ra Tanxa unda Seitanos moTamaSem, rom misi mosa-

lodneli danakargi iyos 34 TeTri? 

63. diskretul   SemTxveviT sidides aqvs Semdegi ganawi-

lebis kanoni: 

, 1, 2, 3, 4,
{ }

0,

k
x

P x x




  



roca

sxvagan.

 

gamoTvaleT: a) k  mudmivis mniSvneloba; b) E . 
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Tavi VII 

uwyveti tipis ganawilebebi 

 

  SemTxveviT sidides ewodeba uwyveti tipis, Tu misi 

ganawilebis funqcia – ( ) : { }F x P x    uwyvetia. Tu ganawi-

lebis funqcia warmoidgineba ( ) ( )

x

F x f u du 



   saxiT, maSin 

( )f x  funqcias ewodeba uwyveti   SemTxveviTi sididis ga-

nawilebis 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 ne-

bismieri ( , )a b , ( , ]a b , [ , )a b , [ , ]a b  intervalebidan. 

uwyveti SemTxveviTi sididis mediana Me aris is mniS-

vneloba, romelic simkvrivis grafikis qveS moTavsebul 

farTobs yofs or tol nawilad. maTematikurad is ase gani-

marteba: 

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 .  
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uwyveti SemTxveviTi sididis qveda kvartili 1Q  (Sesa-

bamisad, zeda kvartili, 3Q ) ewodeba 
1

4
-kvantils (Sesaba-

misad, 
3

4
-kvantils). 

sxvaobas 3 1Q Q  kvartilTSorisi gabnevis diapazoni 

ewodeba. 

ganawilebis (1 ) -kvantils zeda  -kritikuli wer-

tili ewodeba. 

uwyveti SemTxveviTi sididis moda Mo  ewodeba argu-

mentis im mniSvnelobas, sadac simkvrive aRwevs maqsimums: 

( ) max ( )
x

f Mo f x  . 

uwyveti SemTxveviTi sididis maTematikuri lodini 

(anu saSualo) ganimarteba Semdegnairad: 

( )E xf x dx 




   . 

uwyveti SemTxveviTi sididis dispersia gamoiTvleba 

formuliT: 

2 2 2( )D x f x dx  




   . 

asimetriis koeficienti a  gamoiTvleba formuliT:  

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 ganawile-

bis simkvrivea: 
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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 3. savaWro centris gamyidvelTa wliuri 

xelfasi  , gazomili 1000 larebSi, modelirdeba albaTu-

ri ganawilebis simkvriviT: 

7/ 2 , 16;
( )

0,

cx x
f x

 
 


Tu

sxvagan.
 

ipoveT: a) c -s mniSvneloba; b) albaToba imisa, rom Sem-

TxveviT SerCeuli gamyidvelis wliuri xelfasi moTavse-

bulia 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

          . 
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magaliTi 5. me-3 magaliTSi gamoTvaleT wliuri xel-

fasis: 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:  

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    . ana-

logiurad davrwmundebiT, rom zeda kvartili 3 27.9Q  ; 

g) vinaidan simkvrive klebadi funqciaa intervalze 

[16, ) , amitom moda 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 ga-

nawileba dadebiTad asimetriulia. 

magaliTi 7. benzingasamarTi sadguris yovelkvireuli 

moTxovna benzinze   gazomili 1000 litrebSi modelir-

deba simkvrivis funqciiT: 
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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 moTx-

ovna benzinze kviraSi Seadgens: 6 1000 6000   litrs. 

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   ; 
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g) {4 6}P   .  

3.   SemTxveviTi sididis ganawilebis simkvrivea:  



 


.,0

;30),2(
)(

2

sxvagan

Tu xxc
xf  

ipoveT: a) c  mudmivis mniSvneloba; b) { 1.5}P   .  

5. kompiuteris `kartrijis~ muSaobis xangrZlivobaa   

saaTi.   SemTxveviTi 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 imuSa-

vebs 600 saaTi; g) ori `kartriji~ Sesacvleli iqneba ma-

nam sanam TiToeuli imuSavebs 600-600 saaTi; d) oTxi 

`kartrijidan~ ori imuSavebs 600 saaTze mets, xolo ori 

600 saaTze naklebs.  

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.  

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. 

11.   SemTxveviTi sididis ganawilebis simkvrivea:  

3
(2 ), 0 2;

( ) 4

0,

x x x
f x


  

 



Tu

sxvagan.

 

ipoveT   SemTxveviTi sididis modaluri mniSvneloba.  
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13.   SemTxveviTi sididis ganawilebis simkvrivea:  

21
, 0 3;

( ) 9

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.  

17. elementebis muSaobis xangrZlivoba  , gazomili saa-

TebSi, modelirdeba ganawilebis simkvriviT:  

43000 , 10;
( )

0,

x x
f x

 
 


Tu

sxvagan.
 

a) daxazeT simkvrivis grafiki; b) ipoveT elementebis 

muSaobis xangrZlivobis saSualo da dispersia.  

19.   SemTxveviTi sididis ganawilebis funqciaa: 

0, 2,

( ) 0.5 1, 2 4,

1, 4.

x

F x x x

x




   
 

 

ipoveT albaToba imisa, rom   SemTxveviTi sidide mii-

Rebs mniSvnelobas, romelic: a) naklebia 0.2-ze; b) nakle-

bia 3-ze; g) ar aris naklebi 3-ze; d) ar aris naklebi 5-ze.  

21. ipoveT ganawilebis simkvrive, Tu ganawilebis funqciaa: 

0, 0,

( ) sin , 0 / 2,

1, / 2.

x

F x x x

x








  
 

 

23. ipoveT ganawilebis funqcia, Tu ganawilebis simkvrivea:  

sin , 0 / 2,
( )

0,

x x
f x

 
 
 sxvagan.
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25. ipoveT [2, 8] monakveTze Tanabrad ganawilebuli Sem-

TxveviTi sididis ganawilebis simkvrive da standar-

tuli gadaxra. 

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 Sede-

gad   SemTxveviTi sidide miiRebs mniSvnelobas ]4/,0(   
intervalidan.  

29.   SemTxveviTi sididis ganawilebis simkvrivea: 





















.,0

,0,sin
2

1

,0,0

)(





x

xx

x

xf

Tu

Tu

Tu

 

gamoTvaleT albaToba imisa, rom eqsperimentis Sede-

gad   SemTxveviTi sidide miiRebs mniSvnelobas 

]2/,4/[   intervalidan.  

31. eleqtromowyobilobis gamarTuli muSaobis dro gana-

wilebulia kanoniT xexf 03.003.0)(  , sadac x  aris dro 

saaTebSi. ipoveT albaToba imisa, rom eleqtromowyo-

biloba gamarTulad imuSavebs aranakleb 100 saaTs. 
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Tavi VIII 

normaluri ganawileba 

SemTxveviT sidides ewodeba normaluri da aRiniSneba 

simboloTi 2( , )N a  , Tu mis ganawilebis simkvrives (Sesaba-

misad, 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 ) simkvri-

ve (Sesabamisad, ganawilebis 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; 

BZ mniSvneloba: 2( ( , ) ) /Z N a a    . 

magaliTebis amoxsnis nimuSebi: 

magaliTi 1. vipovoT albaToba imisa, rom standar-

tuli normaluri SemTxveviTi sidide naklebia 1.18-ze, 

( (0,1) 1.18)P N  ? 
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amoxsna. davxazoT standartuli normaluri ganawile-

bis simkvrivis wiri da abscisTa RerZze avRniSnoT 1.18-is 

Sesabamisi wertili (am SemTxvevaSi 1.18z  ).  

 

normaluri ganawilebis cxrilis pirvel svetSi mov-

ZebnoT ricxvi 1.1, xolo pirvel striqonSi ki – ricxvi .08.  

1.1-is Sesabamisi striqonisa da .08-is Sesabamisi svetis 

gadakveTaze vpoulobT ricxvs – 0.8810. amitom saZiebeli 

albaToba iqneba 

( (0,1) 1.18) 0.8810P N    anu 88.10%. 

magaliTi 3. vipovoT albaToba imisa, rom standartu-

li normaluri SemTxveviTi sidide metia -1.48-ze, 

( (0,1) 1.48)P N   ? 

amoxsna. am SemTxvevaSi 1.48z    da gamosaTvlelia 

normaluri ganawilebis wiris qveS -1.48-is marjvniv mo-

Tavsebuli aris farTobi.  

 

Tu visargeblebT normaluri ganawilebis simetriu-

lobiTa da ( )z  funqciis cxrilebiT, miviRebT: 

( (0,1) 1.48) ( (0,1) 1.48) (1.48) 0.9306P N P N       . 

SeniSvna. SegviZlia visargebloT sawinaaRmdego xdo-

milebis albaTobis gamosaTvleli formuliT da maSin ma-

galiTi 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 5. vipovoT z -is iseTi mniSvneloba, romlis 

marjvniv standartuli normaluri ganawilebis wiris qveS 

moTavsebuli aris farTobi tolia 0.2000-is? 

amoxsna. cxadia, rom es amocana tolfasia z -is iseTi 

mniSvnelobis moZebnis, romlis marcxniv normaluri gana-

wilebis wiris qveS moTavsebuli aris farTobi tolia 1-

0.2000=0.8000-is. normaluri ganawilebis cxrilSi vpou-

lobT 0.8000-sTan yvelaze axlos mdgom ricxvs – 0.7995-s. 

es ricxvi dgas 0.8-is Sesabamisi striqonisa da 0.4-is Sesa-

bamisi svetis gadakveTaze. amitom gasagebia, rom z -is sa-

Ziebeli mniSvnelobaa 0.84z  . 

 

magaliTi 7. cnobilia, rom abiturientebis mxolod 

10% SeiZleba gaxdes studenti. CavTvaloT, rom abituri-

entebis mier mogrovili qulebis mniSvnelobebi normalu-

radaa ganawilebuli saSualoTi 200 da standartuli ga-

daxriT 20. vipovoT is minimaluri qula, romelic saWiroa 

raTa abiturienti gaxdes studenti.  
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amoxsna. vinaidan abiturientebis mier mogrovili qu-

lebis mniSvnelobebi normaluradaa ganawilebuli, amitom 

im qulis mniSvneloba ( X ), romlis zeviTac abiturienti 

gaxdeba studenti, aris iseTi ricxvi, romlis marjvniv 

normaluri 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 Soris mdebare aris farTobi 0.5000-s 

gamovakloT 0.1000, miviRebT 0.4000-s. 

nabiji 2. vipovoT z  mniSvneloba, romelic Seesabameba 

normaluri ganawilebis 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 mniSvnelobebidan ufro dids. ma-

galiTad, 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 mi-

xedviT: 
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X z     . 

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, Sesabamisad, 

4
4.19

0.9542
   . 

magaliTi 11. biologi agrovebs monacemebs konkretu-

li saxeobis kaqtusis simaRlis Sesaxeb. misi dakvirvebiT 

kaqtusebis 34.25%-is sigrZe 12 sm-ze naklebia, xolo 

18.4%-is sigrZe 16 sm-ze metia. biologma dauSva, rom si-

maRle ganawilebulia normalurad. vipovoT am ganawile-

bis saSualo da standartuli gadaxra. 

amoxsna. kaqtusis simaRle avRniSnoT H -iT, 
2( , )H N a  . mosaZebnia a  da  . biologis dakvirvebis Ta-

naxmad: { 12} 0.342P H    da { 16} 0.184P H   . Sesabamisad,  

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  . 

 

amocanebi 

1. cnobilia, rom (0,1)Z N . normaluri ganawilebis fun-

qciis cxrilis gamoyenebiT ipoveT albaTobebi: 

a) { 1.23}P Z  ; b) { 2.47}P Z  ; g) { 0.16}P Z  ; d) { 1.24}P Z  ;  
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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   .  

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  .  

5. mocemulia (24,9)N  . ipoveT Semdegi albaTobebi: 

 a) { 29}P   ; b) { 31}P   ; g) { 22}P   ; d) { 16}P   .  

7.   SemTxveviTi sidide ganawilebulia normalurad sa-

SualoTi 3 da dispersiiT 4. ipoveT albaToba imisa, 

rom   miiRebs uaryofiT mniSvnelobas.  

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   .  

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   .  

13.   SemTxveviTi sidide ganawilebulia normalurad 

dispersiiT 18 da { 73} 0.03P    . ipoveT saSualo.  

15. mocemulia 2( , )N a  , { 9.81} 0.16P     da { 8.82} 0.01P    . 

ipoveT a  da  .  

17. jgufSi 16 wlis gogonebis simaRle ganawilebulia nor-

malurad saSualoTi 161.2 sm da standartuli gadaxriT 

4.7 sm. ipoveT albaToba imisa, rom am jgufidan erTi go-

gonas simaRle: a) 165 sm-ze metia; b) 150 sm-ze naklebia;  

g) moTavsebulia 165 sm-sa da 170 sm-s Soris; d) moTavse-

bulia 150 sm-sa da 163 sm-s Soris. 16 wlis 500 SerCeuli 

gogonasaTvis SeafaseT raodenoba im gogonebis, ro-

melTa simaRle gava zemoT moyvanili 4 diapazonidan.  

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 me-

ti; b) 85 wuTze naklebi. daadgineT saSualos mimarT si-
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metriuli ( , )a b  intervali, romelSic moxvdeba xundis 

Secvlis dro 90%-iani saimedoobiT.  

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 

foTlebis 12% h  sm-ze grZelia, xolo 20% l  sm-ze mok-

lea. ipoveT h  da l ; g) SeafaseT yvavilis 500 foTlidan 

ramdeni iqneba 14 sm-ze mokle.  

23. fuTas, romelSic iyideba Saqari, aqvs warwera – 1 kg. 

Saqari. faqtobrivad, fuTaSi moTavsebuli Saqris wona 

ganawilebulia normalurad saSualoTi 1.08 kg. fuTe-

bis Semowmebam aCvena, rom fuTebis 2.5% naklulia (Sei-

cavs miTiTebul 1 kg-ze nakleb Saqars). a) ipoveT am ga-

nawilebis standartuli gadaxra; b) Tu mocemuli fuTa 

naklulia, maSin gamoTvaleT albaToba imisa, rom misi 

wona saSualoze 3 standartuli gadaxriT naklebia.  

25. albaTobis gamocdaze studentebis 15% Rebulobs 63 

qulaze mets, xolo 10% – 32 qulaze naklebs. vigulis-

xmoT, rom qulebi ganawilebulia normalurad da vipo-

voT qulebis saSualo da standartuli gadaxra.  
 

amocanebi gameorebisaTvis 

27. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 

(4 ), 0 4,
( )

0, .

k x x
f x

  
 


Tu

sxvagan
 

gamoTvaleT: a) k ; b) { 2.5}P   ; g) E .  

29. uwyveti U  SemTxveviTi sidide Tanabradaa ganawilebu-

li [0.5, 2.5] segmentze. ipoveT am SemTxveviTi sididis:  

a) ganawilebis simkvrive; b) maTematikuri lodini; g) dis-

persia. 

31. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 

3, 0 2,
( )

0, .

kx x
f x

  
 


Tu

sxvagan
 

ipoveT: a) k ; b) E ; g) D ; d) ganawilebis mediana; e) al-

baToba imisa, rom dakvirveba moTavsebuli iqneba sa-



 125 

Sualodan erTi standartuli gadaxris farglebSi;        

v) albaToba imisa, rom 4 dakvirvebidan 2 iqneba saSua-

loze meti da 2 – saSualoze naklebi.  

33. cnobilia, rom (10,8)N  . ipoveT { 6}P   .  

35. garkveuli modelis avtomobili 56 mili/sT siCqariT 

moZraobisas erTi galoni benziniT gadis manZils, rom-

lis saSualo mniSvnelobaa 32.4 mili da standartuli 

gadaxra 1.4 mili. CavTvaleT, rom saqme gvaqvs norma-

lur ganawilebasTan da gamoTvaleT albaToba imisa, 

rom es avtomobili 56 mili/sT siCqariT moZraobisas 

erTi galoni benziniT gaivlis 30 milze mets.  

37. farTobi, romlis SeRebvac SeiZleba 1 litri bunebri-

vi saRebaviT ganawilebulia normalurad saSualoTi 

13.2 kv. metri da standartuli gadaxriT 0.197 kv. met-

ri. farTobi, romlis SeRebvac SeiZleba 1 litri xe-

lovnuri saRebaviT ganawilebulia normalurad saSua-

loTi 13.4 kv. metri da standartuli gadaxriT 0.343 kv. 

metri. SesaRebia 12.9 kv. metri farTobi. gansazRvreT, 

romeli saRebavis 1 litri iqneba sakmarisi ufro meti 

albaTobiT am farTobis SesaRebad.  

39.   SemTxveviTi sidide ganawilebulia normalurad sa-

SualoTi a  da dispersiiT a . cnobilia, rom 

{ 3} 0.2P    . ipoveT a .  

41.   SemTxveviTi sidide ganawilebulia normalurad sa-

SualoTi a  da dispersiiT 2 . mocemulia, rom 

{ 81.89} 0.01P     da { 27.77} 0.1P    . ipoveT a  da 2 .  

43. danadgari Wris grZel milebs patar-patara milebad. pa-

tara milis sigrZe ganawilebulia normalurad saSua-

loTi a  sm da standartuli gadaxriT 0.25 sm. a -s mniS-

vnelobis Secvla SesaZlebelia danadgaris regulire-

bis xarjze. a) ipoveT a , romlisTvisac albaToba imisa, 

rom SemTxveviT SerCeuli patara milis sigrZe naklebia 

6.5 sm-ze aris 0.1; b) danadgari daregulirda ise, rom 

6.4a  , xolo standartuli gadaxra ar Secvlila. ipo-

veT albaToba imisa, rom SemTxveviT SerCeuli patara 

milis sigrZe moTavsebulia 6.3 sm-sa da 6.6 sm-s Soris.  
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amocanebi gamocdisaTvis 

45. garkveuli saxeobis Citis wona ganawilebulia norma-

lurad saSualoTi 0.8 kg da standartuli gadaxriT 

0.12 kg. ipoveT albaToba imisa, rom SemTxveviT SerCeu-

li am saxeobis Citis wona moTavsebuli iqneba 0.74 kg-sa 

da 0.95 kg-s Soris.  

47.   SemTxveviTi sididis ganawilebis simkvrivea: 

2 , 0 2,
( )

0, .

kx x
f x

  
 


Tu

sxvagan
 

a) aCveneT, rom 3/8k  ; b) gamoTvaleT E ; g) ipoveT   

SemTxveviTi sididis mediana.  

49. uwyveti   SemTxveviTi sididis ganawilebis simkvrivea: 

21
(4 ), 0 2,

( ) 4

0, .

x x x
f x


  

 



Tu

sxvagan

 

ipoveT   SemTxveviTi sididis mediana.  

51. uwyveti   SemTxveviTi sididis ganawilebis funqciaa: 

0, 0,

( ) sin , 0 / 2,

1, / 2.

x

F x x x

x

 






  
 

Tu

Tu

Tu
 

ipoveT   SemTxveviTi sididis: a) ganawilebis simkvri-

ve:  b) mediana.  

53.   SemTxveviTi sidide ganawilebulia normalurad sa-

SualoTi a  da dispersiiT 2 . cnobilia, rom 

{ 6.2} 0.9474P     da { 9.8} 0.6368P    . ipoveT a  da 2 .  

55. birTvis srolis SejibrebaSi monawileobs ori aTleti, 

ivane da erekle. TiToeuli aTletisaTvis birTvis 

srolis manZili ganawilebulia normalurad. ivanesaT-

vis gasul wels birvTis srolis manZilis saSualo iyo 

60.33 m, xolo standartuli gadaxra 1.95 m. a) gasul 

wels ivanesaTvis birvTis srolis manZilis 80% meti 

iyo vidre x  metri, ipoveT x ; 

b) gasul wels ereklesaTvis birvTis srolis manZilis 

80% meti iyo vidre 59.5 metri. cnobilia, rom gasul 
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wels ereklesaTvis birvTis srolis manZilis saSualo 

iyo 59.39 m. ipoveT misi standartuli gadaxra; mimdina-

re wels ereklesaTvis birvTis srolis manZilis saSua-

loa 59.5 m, xolo standartuli gadaxra 3 m. ivanesaTvis 

Sesabamisi parametrebia 60.33 m da 1.95 m. Sejibrebis 

dros, Semdeg turSi gasasvlelad, aTletma birTvi un-

da isrolos sul cota 65 metrze. pirvel turSi TiTo-

euli aTleti birTvs isvris 3-jer; g) gansazRvreT ro-

meli aTletis gasvlaa ufro mosalodneli Semdeg 

turSi pirveli srolis Sedegis mixedviT; d) ipoveT 

albaToba imisa, rom orive aTleti gava Semdeg turSi.  

57. sawarmo yidulobs WanWikebis 44%-s A  firmidan, xolo 

danarCens B  firmidan. TiToeuli firmis mier damza-

debuli WanWikebis diametri ganawilebulia normalu-

rad standartuli gadaxriT 0.16 mm. A  firmis mier dam-

zadebuli WanWikebis diametris saSualoa 1.56 mm. B  

firmis mier damzadebuli WanWikebis 24.2%-is diametri 

naklebia 1.52 mm-ze. a) ipoveT B  firmis mier damzade-

buli WanWikebis diametris saSualo; b) ipoveT albaTo-

ba imisa, rom sawarmos sawyobidan SemTxveviT SerCeuli 

WanWikis diametri naklebi iqneba 1.52 mm-ze; g) SemTxve-

viT SerCeuli WanWikis diametri naklebia 1.52 mm-ze. vi-

povoT albaToba imisa, rom es WanWiki damzadebulia B  

firmaSi; d) B  firma dReSi amzadebs 8000 WanWiks. TiTe-

uli WanWiki iZleva 1.5 larian mogebas, Tu misi diamet-

ri moTavsebulia 1.52 mm-sa da 1.83 mm-s Soris. WanWiki, 

romlis diametri naklebia 1.52 mm-ze unda gadaagdon 

da iZleva 0.85 larian danakargs. dabolos, WanWiki, 

romlis diametri metia 1.83 mm-ze iyideba, magram moge-

bas amcirebs 0.5 laramde. gamoTvaleT B  firmis mosa-

lodneli mogeba.  

59. mSeneblobaze muSaobs 10 kaciani jgufi, romelTa So-

ris 3 eleqtrikosia da 2 santeqnikosi. arqiteqtorma 

daibara saTaTbirod 5 muSa da movida SemTxveviT Ser-

Ceuli 5 maTgani. a) ipoveT albaToba imisa, rom am xuTSi 

moxvdeba 2 eleqtrikosi da 1 santeqnikosi; b) mSeneb-

lobaze kviraSi muSaobis saaTebis raodenoba ganawi-

lebulia normalurad saSualoTi 42 sT. jgufis 10% 

muSaobs kviraSi 48 an met saaTs. ipoveT albaToba imisa, 
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rom orive santeqnikosi konkretul kviraSi imauSavebs 

40 saaTze mets. 

61. 1. dawereT normaluri ganawilebis simkvrive, romlis 

ricxviTi maxasiaTeblebi emTxveva ])3,2([U -is Sesaba-

mis ricxviT maxasiaTeblebs. 2. ipoveT albaToba imisa, 

rom 1 punqtSi aRniSnuli ),( 2aN  SemTxveviTi sididis 

5 dakvirvebuli mniSvnelobidan 2 moTavsebuli iqneba 

SualedSi ],5.0(   aa .   
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Tavi IX 

albaTobis Teoriis zRvariTi Teoremebi 

CebiSevis utoloba 

CebiSevis utoloba afasebs SemTxveviTi sididis gadax-

ras Tavisi maTematikuri lodinidan. Tu   raime SemTxve-

viTi sididea, maSin nebismieri 0   ricxvisaTvis samar-

Tliania utoloba: 
2(| | ) 1 /P E D        . 

did ricxvTa kanoni.  

CebiSevis Teorema. vTqvaT, SemTxveviTi sidideebi 

1 2, ,...   wyvil-wyvilad damoukidebelia ( iE   ) da arse-

bobs iseTi ricxvi C , rom iD C  , 1,2,...i  . maSin nebismieri 

dadebiTi   ricxvisaTvis sruldeba Tanafardoba: 

1 2 1 2lim {| | } 1n n

n

E E E
P

n n

     




      
   . 

am mtkicebulebas did ricxvTa kanons uwodeben.  

bernulis Teorema. davuSvaT, m  aris n  damoukidebel 

eqsperimentSi A  xdomilebis moxdenaTa ricxvi, xolo p  

aris A  xdomilebis moxdenis albaToba calkeul eqsperi-

mentSi. maSin nebismieri 0   ricxvisaTvis samarTliania 

utoloba 

2

(1 )
{| | }

m p p
P p

n n





    ( 0 , roca n). 

erTTan ragind axlos myofi albaTobiT SeiZleba vam-

tkicoT, rom damoukidebel cdaTa sakmaod didi ricxvi-

saTvis dakvirvebadi xdomilebis moxdenaTa sixSire ra-

gind umniSvnelod gansxvavdeba misi moxdenis albaTobisa-

gan calkeul cdaSi. 
centraluri zRvariTi Teorema. 

did ricxvTa kanoni ar ikvlevs SemTxveviT sidideTa 

jamis ganawilebis kanonis saxes. es sakiTxi Seiswavleba 

Teoremebis jgufSi, romlebsac centraluri zRvariTi 
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Teorema ewodeba. es Teorema amtkicebs, rom SemTxveviT 

sidideTa jamis ganawilebis kanoni, romelTagan calkeul 

Sesakrebs SeiZleba hqondes gansxvavebuli ganawileba, 

uaxlovdeba normalurs SesakrebTa sakmaod didi ricxvis 

SemTxvevaSi. amiT aixsneba normaluri ganawilebis kanonis 

uaRresad didi mniSvneloba praqtikul gamoyenebebSi. 

Teorema 1. Tu 1 2, ,...   – damoukidebeli SemTxveviTi si-

dideebis mimdevrobaa, erTi da imave ganawilebis kanoniT, 

maTematikuri lodiniT a  da dispersiiT σ
2, maSin п –is 

usasrulod zrdisas standartizebli 
1

n

n k

k

S 


 jamis gana-

wilebis kanoni uaxlovdeba standartul normalur gana-

wilebis kanons: 

lim { } ( )n

n

S na
P x x

n


   . 

Teorema 2 (liapunovis Teorema). Tu   SemTxveviTi si-

dide warmoadgens damoukidebel SemTxveviT sidideTa Za-

lian didi ricxvis jams, romelTaTvisac Sesrulebulia 

piroba: 
3/ 2

1 1

lim( ) /[ ] 0
n n

k k
n

k k

b D


 

 
 

 
  , 

sadac bk – mesame rigis absoluturi centraluri momentia 

k  SemTxveviTi sididis , xolo Dk – misi dispersia, maSin   

SemTxveviT sidides gaaCnia ganawileba, romelic axlosaa 

normalur ganawilebasTan. 

Tu SemTxveviTi sidide warmoadgens urTierTdamouki-
debel SemTxveviT sidideTa Zalian didi raodenobis jams, 
romelTagan TiToeulis gavlena jamze mizerulad mci-
rea, maSin SemTxveviT sidides gaaCnia ganawileba, romelic 
axlosaa normalurTan.  

Teorema 3 (muavr-laplasis Teorema). Tu tardeba п damo-

ukidebeli cda, romelTagan TiToeulSi А xdomileba xdeba 

albaTobiT р, 15np  , maSin samarTliania Tanafardoba: 

( ) ( ),nS np
p

npq
   
 

     
   
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sadac 
nS  – А xdomilebis moxdenaTa ricxvia п cdaSi, q = 1 – p, 

xolo 
2

2
1

( )
2

x t

x e dt






   . 

Sedegi (muavr-laplasis lokaluri Teorema). muavr-

laplasis Teoremis pirobebSi )(kрn  – albaToba imisa, rom 

А xdomileba п cdaSi moxdeba zustad k –jer, cdaTa didi 

ricxvis SemTxvevaSi, Tu 15np  , SeiZleba gamoiTvalos 

Semdegi formuliT: 

),(
1

)( x
npq

kpn   

sadac 
npq

npk
x


 , xolo 2

2

2

1
)(

x

ex





  . 

magaliTi 1. dadgenilia, rom im adamianebis 94%-s, ro-

melTac gakeTebuli aqvT tuberkuliozis sawinaaRmdego 

acrebi, gamoumuSavdeba Sesabamisi imuniteti. rogoria 

albaToba imisa, rom 100000 tuberkuliozze acrili ada-

mianidan 5800 araa daculi am daavadebisagan? 

amoxsna. am amocanis amoxsna marTalia Teoriulad Se-

saZlebelia bernulis formuliT, sadac n = 100000, k = 5800, 

p = 0.06, q = 0.94 da, Sesabamisad, 

9420058005800

100000100000 )94.0()06.0()5800(  CP , 

magram praqtikulad amis gakeTeba Zalian Znelia. am Sem-

TxvevaSi unda visargebloT muavr-laplasis lokaluri 

formuliT, romelic gvaZlevs: 

75/)7.2(94.006.0100000/)
94.006.0100000

06.01000005800
()5800(100000 




 P . 

Tu axla gavixsenebT, rom )()( xx    da visargeblebT 

standartuli normaluri ganawilebis simkvrivis cxrile-

biT (romlidanac 0104.0)7.2(  ), advilad gamoviTvliT, rom 

000139.0)5800(100000 P . 

magaliTi 3. magaliTi 2-is pirobebSi vipovoT albaTo-

ba imisa, rom gerbi mova 45-jer. 
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amoxsna. am SemTxvevaSi 
45 50

1
5

k np
x

npq

 
    , amitom  

100

1 1 1
(45) ( 1) (1) 0.2420 0.0484.

5 5 5
p           

SemoviRoT ganawilebis funqciebisaTvis Semdegi 

aRniSvnebi: 

 hipergeometriuli ganawilebis funqcia –  

( ; , , )
k s k

t n t

s
k x n

C C
H x t s n

C








 ; 

 binomuri ganawilebis funqcia –  

 ( ; , ) k k n k

n

k x

Bi x p n C p q 



 ; 

puasonis ganawilebis funqcia –  

0

( ; )
!

k

k x

x e
k


 

 

   ; 

standartuli normaluri ganawilebis funqcia – 

2

2
1

( )
2

x t

x e dt






   ; 

xi kvadrat ganawilebis funqcia – 2 ( ; )x k ; 

stiudentis ganawilebis funqcia – ( ; )T x k ; 

fiSeris ganawilebis funqcia – 1 2( ; , )F x k k . 

aRsaniSnavia, rom zemoT moyvanili ganawilebebis fun-

qciebs Soris adgili aqvs qvemoT moyvanil sqemaze gamosa-

xul zRvrul Tanafardobebs: 

 

 

 

 

 

 

 

 

 

 

 

      

(x  +;) 

 k1 

 k  

 n , p0, np 

 t/s  p  
H(x;t,s,n) 

Bi(x;n,p) (x;) 

(x) 

 

T(x;k)  


2
(x; k) 

F(x; k1,k) 

 n, p=const  

Bi(x npq +np;n,p) 

     k 


2
(x k2 +k;x) 
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qvemoT moyvanil naxazze Sedarebulia normaluri da 

puasonis ganawilebebi 7  -is SemTxvevaSi:  

 

magaliTi 5. rogoria albaToba imisa, rom wesieri mo-

netis 200-jer agdebisas gerbi mova aranakleb 95-jer da 

ara umetes 105-jer? 

amoxsna. unda visargebloT muavr-laplasis integralu-

ri formuliT, sadac 2/1,105,95,200  qpban . gvaqvs: 

200

105 200 0.5 95 200 0.5
(95 105) ( ) ( )

200 0.5 0.5 200 0.5 0.5

(0.707) ( 0.707) 2 (0.707) 1 2 0.76 1 0.52

P S
   

     
   

          

 

magaliTi 7. mowyobileba Sedgeba 10 damoukideblad 

momuSave elementisagan, romelTagan TiToeulis mwyobri-

dan gamosvlis albaToba T  droSi aris 0.05. SeafaseT al-

baToba imisa, rom T  droSi mwyobridan gamosul elemen-

tTa raodenobisa da elementebis mwyobridan gamosvlaTa 

saSualo ricxvs Soris gansxvavebis moduli aRmoCndeba: a) 

2-ze naklebi; b) 2-ze aranaklebi. 

amoxsna. a) aRvniSnoT nS  simboloTi T  droSi mwyobri-

dan gamosul elementTa raodenoba. cxadia, rom am Sem-

TxveviT sidides aqvs binomialuri ganawileba da amitom: 

10 0.05 0.5nES np     da 10 0.05 0.95 0.475nDS npq     . 

visargebloT CebiSevis utolobiT. gvaqvs: 
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2(| | ) 1 /n n nP S ES DS     , 

(| 0.5 | 2) 1 0.475/ 4 0.88nP S      . 

b) ramdenadac | 0.5 | 2nS    da | 0.5 | 2nS    sawinaaRmdego 

xdomilebebia, amitom SegviZlia davweroT, rom: 

(| 0.5 | 2) 1 0.88 0.12nP S      . 

magaliTi 9. rogor davadginoT albaToba imisa, rom 

SemTxveviT SeCeuli adamiani agrovebs markebs? SeiZleba 

gamovkiTxoT garkveuli raodenoba SemTxveviT SerCeuli 

adamianebis. Tu n  gamokiTxulSi nS  filatelistia, maSin 

saZiebeli albaToba nSp n / . ramdeni adamiani unda gamo-

ikiTxos, rom cdomileba ar aRematebodes 0.005-s, Tu Cven 

gvinda, rom swori Sedegi miviRoT albaTobiT 0.95?  

amoxsna. amocanis pirobis Tanaxmad (| / | 0.005)
n

P S n p    

0.95 . amitom muavr-laplasis integraluri formula 

gvaZlevs:  

0.95 (| / | 0.005) ( 0.005 ( ) / 0.005)

( 0.005 ( ) / 0.005 )

(0.005 ) ( 0.005 ).

n n

n

P S n p P S np n

n n
P S np npq

pq pq

n n

pq pq

        

     

   

 

amitom, Tu visargeblebT TanafardobiT )(1)( xx  , 

miviRebT, rom  

95.01)005.0(2 
pq

n
, anu 975.0)005.0( 

pq

n
. 

saidanac standartuli normaluri ganawilebis fun-

qciis cxrilis gamoyenebiT vRebulobT, rom  

96.1005.0 
pq

n
. 

Tuki axla gaviTvaliswinebT, rom 4/1pq , advilad da-

vaskvniT, rom  

38416n  . 
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magaliTi 11. damoukidebel SemTxveviT sidideTa mim-

devroba 1 2, ,...   mocemulia ganawilebis kanoniT: 

n  n  0 n  

P  21/ 2n  
21 1/ n  

21/ 2n  

akmayofilebs Tu ara es mimdevroba did ricxvTa ka-

nons? 

amoxsna. SevamowmoT CebiSevis Teoremis pirobebi. ga-

sagebia, rom SemTxveviTi sidideebi wyvil-wyvilad damou-

kidebelia. gamovTvaloT n -is maTematikuri lodini da 

dispersia. gvaqvs: 

2 2 2(1/ 2 ) 0 (1 1/ ) (1/ 2 ) 0nE n n n n n         ; 

2 2 2 2 2 2 2 2 2 2 2 2(1/ 2 ) 0 (1 1/ ) (1/ 2 ) (1/ )nE n n n n n n n           ; 

2 2 2( )n n nD E E      . 

amrigad, maTematikuri lodinebi sasrulia da disper-

siebi Tanabrad SemosazRruli. amitom CebiSevis Teoremis 

Tanaxmad aRniSnuli mimdevroba akmayofilebs did ricx-

vTa kanons.  

 

 

amocanebi 

1. vigulisxmoT, rom qalaqSi kacebisa da qalebis raode-

noba erTi da igivea. risi tolia albaToba imisa, rom 

100 SemTxveviTi gamvlelidan 32 qali iqneba?  

3. cnobilia, rom mkurnalobis axali meTodiT avadmyo-

fis gamojanmrTelebis albaTobaa 0.8. ramden gamojan-

mrTelebuls unda velodoT 100 pacientidan albaTo-

biT 0.0998?  

5. rogoria albaToba imisa, rom wesieri monetis 10-jer 

agdebisas arc erTxel mova gerbi?  

7. ras udris albaToba imisa, rom wesieri monetis 40-jer 

agdebisas 25-jer mova gerbi?  

9. biWis dabadebis albaTobaa 0.515. risi tolia albaToba 

imisa, rom 80 axalSobils Soris 42 iqneba biWi?  

11. eqsperimentis Catarebisas A  xdomilebis moxdenis al-

baTobaa 0.5. ramdenjer unda velodoT A  xdomilebis 

moxdenas 100 eqsperimentSi albaTobiT 0.048?  



 136 

13. rogoria albaToba imisa, rom wesieri saTamaSo kamaT-

lis 12000-jer gagorebisas eqvsiani mova aranakleb 

1900-jer da ara umetes 2100-jer?  

15. I satelefono sadguri emsaxureba 2000 abonents da 

aerTebs maT II sadgurTan. I sadguridan II sadguramde 

2000 satelefono xazis gayvana araracionaluria. ram-

deni satelefono xazi unda gaviyvanoT I sadguridan II 

sadguramde, rom I sadguris 100 abonentidan mxolod 

erTs, romelic SemTxveviT irCevs laparakis dros II 

sadguris abonentTan, yvela xazi daxvdes dakavebuli? 

albaToba imisa, rom SemTxveviTi darekvisas xazi daka-

vebulia aris 1/30.  

17. ipoveT iseTi ricxvi a , rom albaTobiT 0.9 SeiZlebodes 

imis mtkiceba, rom 900 axalSobils Soris a -ze meti bi-

Wia, Tu cnobilia, rom biWis dabadebis albaTobaa 0.515.  

19. 1000 yuTidan TiToeulSi 5000 TeTri da 5000 Savi bur-

Tia. TiToeuli yuTidan SemTxveviT iReben 3 burTs. 

rogoria albaToba imisa, rom raodenoba yuTebisa, sai-

danac amoRebulia 3 erTnairi feris burTi, aris ara-

nakleb 200 da araumetes 310 yuTi?  

21. biWis dabadebis albaTobaa 0.515. rogoria albaToba 

imisa, rom 1000 axalSobilidan biWi iqneba aranakleb 

480 da ara umetes 540?  

23. ramdeni marcvali unda daiTesos amosvlis albaTobiT 

0.99, rom albaTobiT 0.95 amosvlis fardobiTi sixSire 

(amosulebis raodenoba gayofili daTesilebis raode-

nobaze) gansxvavdebodes 0.99-sagan 0.01-ze naklebiT?  

25. SeafaseT albaToba imisa, rom SemTxveviTi sidide ga-

daixreba Tavisi maTematikuri lodinidan aranakleb 

vidre:          a) gaormagebuli standartuli gadaxra; b) 

gasammagebuli standartuli gadaxra. 

27. mocemulia diskretuli SemTxveviTi sididis ganawi-

lebis kanoni: 

  0.1 0.4 0.6 

P  0.2 0.3 0.5 

SeafaseT | | 0.4E    xdomilebis albaToba.  

29. damoukidebel SemTxveviT sidideTa mimdevroba 1 2, ,...   

mocemulia ganawilebis kanoniT: 
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n  1n  n  

P  /(2 1)n n   ( 1) /(2 1)n n   

akmayofilebs Tu ara es mimdevroba CebiSevis Teoremis 
pirobebs? 

31. cnobilia, rom wonebis SemTxveviTi cdomilebis saSua-
lo mniSvnelobaa 0.03, xolo dispersia – 0.0016. a) ro-
goria albaToba imisa, rom morigi awonvis dros saswo-
ris Cvenebis cdomilebis absoluturi sidide ar aRema-
teba 0.04-s? b) ipoveT 95%-iani saimedoobis intervali 
wonebis cdomilebisaTvis.  

33. gamokvlevebma aCvena, rom moswavleTa 20%-ma ar icis 
sagzao moZraobis wesebi. SemTxveviT SearCies 1600 mos-
wavle. ramdenma moswavlem icis sagzao moZraobis wese-
bi 95%-iani garaantiiT.  

miTiTeba: isargebleT TanafardobiT – nS
P p

n


 
   

 
 

2 1 0.95
/pq n



 

    
 

, gaigeT  da mere SeafaseT Sn. 

35. Tu burTula ar gadis naxvretSi, romlis diametria 1d , 

magram gadis naxvretSi, romlis diametria 2d  2 1( )d d , 

maSin misi zoma iTvleba misaRebad. winaaRmdeg SemTxve-

vaSi burTula uvargisia. cnobilia, rom burTulis di-

ametri warmoadgens SemTxveviT sidides saSualoTi  

1 2( ) / 2d d  da  
2

2 1( )

16

d d
dispersiiT. ipioveT albaToba 

imisa, rom burTula iqneba uvargisi.  

37. vaCvenoT, rom damoukidebel SemTxveviT sidideTa mim-

devroba 1}{ nn  akmayofilebs centraluri zRvariT 

Teoremas, Tu: a) nn

nP 2/)21(}1{  , 12/1}2{  nn

nP  , 

,...2,1n , b) 2/1}{   nP n . 
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Tavi X 

SemTxveviT sidideTa modelireba.  

monte-karlos meTodi 

monte-karlos meTodi gamoiyeneba Semdegi amocanis 

amosaxsnelad: saWiroa moiZebnos Sesaswavli SemTxveviTi 

sididis mniSvneloba а. misi gansazRvrisaTvis irCeven Х 

SemTxveviT sidides, romlis maTematikuri lodini tolia 

а-si da Х SemTxveviTi sididis п cali mniSvnelobis SerCe-

vidan, romelic miiReba п eqsperimentSi gamoiTvleba Ser-

CeviTi saSualo:  

n

х
х

i
 , 

romelic miiReba saZiebeli а ricxvis Sefasebad:  

.* xaa   

es meTodi moiTxovs eqsperimentebis didi ricxvis Cata-

rebas, amitom mas sxvanairad statistikuri eqsperimente-

bis meTodi ewodeba. monte-karlos meTodis Teoria ik-

vlevs: rogor ufro mizanSewonilia airCes Х SemTxveviTi 

sidide, rogor unda vipovoT misi SesaZlo mniSvnelobebi, 

rogor SevamciroT gamoyenebuli SemTxveviTi sidideebis 

dispersia, raTa cdomileba а-s а*-Ti Secvlisas iyos rac 

SeiZleba mcire. 

Х SemTxveviTi sididis SesaZlo mniSvnelobebis moZeb-

nas uwodeben SemTxveviTi sididis gaTamaSebas (modeli-

rebas). qvemoT Cven ganvixilavT SemTxveviTi sididis mo-

delirebis zogierT meTods da gavarkvevT Tu rogor Se-

vafasoT am dros daSvebuli Secdoma. 

Tu Cven gvinda ganvsazRvroT daSvebuli Secdomis ze-

da sazRvari mocemuli saimedoobis  albaTobiT, anu mov-

ZebnoT  ricxvi, romlisTvisac   )|(| aXp , Cven vRe-

bulobT generaluri erTobliobis maTematikuri lodini-

saTvis ndobis intervalis moZebnis cnobil amocanas. ami-

tom Cven am amocanaze calke ar SevCerdebiT.  
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ganmarteba 1. [0, 1] intervalze Tanabrad ganawilebuli 

R SemTxveviTi sididis SesaZlo r mniSvnelobebs SemTxve-

viTi ricxvebi ewodeba. 

diskretuli SemTxveviTi sididis modelireba. da-

vuSvaT, rom gasaTamaSebelia diskretuli Х SemTxveviTi 

sidide, e. i. Х SemTxveviTi sididis cnobili ganawilebis 

kanonis mixedviT miviRoT misi SesaZlo mniSvnelobebis 

mimdevroba:  

Х      х1      х2    …    хп 

P      р1      р2    …    рп . 

ganvixiloT [0, 1] intervalze Tanabrad ganawilebuli R 

SemTxveviTi sidide da davyoT [0, 1] intervali р1, р1 + р2, …, 

р1 + р2 +… +рп-1 koordinatebis mqone wertilebiT п qvein-

tervalad: п ,...,, 21 , romelTa sigrZeebi tolia Sesabami-

si indeqsis mqone albaTobebis.  

Teorema 1. Tu nebismier SemTxveviT ricxvs (0 1)
j j

r r  , 

romelic moxvda i  intervalSi, SevusabamebT ix  SesaZlo 

mniSvnelobas, maSin gasaTamaSebel sidides eqneba mocemu-

li ganawilebis kanoni:  

Х      х1      х2    …    хп 

P      р1      р2    …    рп . 

damtkiceba. SemTxveviTi sididis SesaZlo mniSvnelo-

bebi emTxveva {х1 , х2 ,…, хп} simravles, radganac interva-

lebis raodenoba tolia п-is, da rj-s i  intervalSi mox-

vedrisas SemTxveviT sidides SeuZlia miiRos mxolod 

erTi х1 , х2 ,…, хп mniSvnelobebidan. vinaidan R ganawilebu-

lia Tanabrad, amitom misi TiToeul intervalSi mox-

vedris albaToba tolia am intervalis sigrZis, saidanac 

gamodis, rom nebismier ix  mniSvnelobas Seesabameba alba-

Toba pi. amrigad, gasaTamaSebeli SemTxveviTi sidides ga-

aCnia mocemuli ganawilebis kanoni.  

magaliTi 1. gavaTamaSoT 10 mniSvneloba diskretuli Х 

SemTxveviTi sididis, romlis ganawilebis kanonia: 

Х      2        3        6        8 

P      0.1     0.3     0.5     0.1 
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amoxsna. davyoT [0, 1] intervali qveintervalebad: 1 – 

[0, 0.1), 2 – [0.1, 0.4), 3 – [0.4, 0.9), 4 – [0.9, 1]. SemTxveviTi 

ricxvebis cxrilidan amovweroT 10 ricxvi: 0.09, 0.73, 0.25, 

0.33, 0.76, 0.52, 0.01, 0.35, 0.86, 0.34. pirveli da meSvide ricxvi 

Zevs 1 intervalSi, Sesabamisad, am or SemTxvevaSi gasaTa-

maSebeli SemTxveviTi sidide miiRebs mniSvnelobas х1 = 2; 

me-3, me-4, me-8 da me-10 ricxvebi Cavardnen 2 intervalSi, 

rasac Seesabameba х2 = 3; me-2, me-5, me-6 da me-9 ricxvebi aR-

moCndnen 3 intervalSi, Sesabamisad, Х = х3 = 6; dabolos, 

ukanasknel intervalSi ar Cavarda arc erTi ricxvi. amri-

gad, Х SemTxveviTi sididis gaTamaSebuli mniSvnelobebia: 

2, 6, 3, 3, 6, 6, 2, 3, 6, 3. 

sawinaaRmdego xdomilebebis modelireba. davuSvaT, 

rom unda gaviTamaSoT eqsperimentebi, romelTagan TiTo-

eulSi А xdomileba Cndeba (xdeba) cnobili р albaTobiT. 

ganvixiloT diskretuli Х SemTxveviTi sidide, romelic 

Rebulobs mniSvnelobas 1 (im SemTxvevaSi, roca xdeba А) 

albaTobiT р da mniSvnelobas 0 (Tu ar moxda А) albaTobiT 

q = 1 – p. Semdeg vaTamaSebT am SemTxveviT sidides, ise ro-

gorc es iyo wina punqtSi. 

xdomilebaTa sruli sistemis modelireba. Tu xdomi-

lebebi А1, А2, …, Ап, romelTa albaTobebia Sesabamisad            

р1, р2,… рп, qmnian xdomilebaTa srul jgufs, maSin maTi mo-

delirebisaTvis (e. i. eqsperimentebis seriaSi maTi gamoCe-

nis mimdevrobis modelireba) unda gavaTamaSoT diskre-

tuli Х SemTxveviTi sidide ganawilebis kanoniT: 

Х      1      2    …    n 

P      р1     р2   …    рп . 

amasTanave iTvleba, rom Tu Х miiRebs mniSvnelobas хi = i, 

maSin am eqsperimentSi moxda Аi xdomileba. 

uwyveti SemTxveviTi sididis modelireba.  

a) Sebrunebuli funqciebis meTodi. davuSvaT, rom unda 

gavaTamaSoT uwyveti Х SemTxveviTi sidide, e. i. unda miviRoT 

misi SesaZlo mniSvnelobebis mimdevroba xi (i = 1, 2, …, n), roca 

cnobilia misi ganawilebis funqcia F(x).  
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Teorema 2. Tu ri – SemTxveviTi ricxvia, maSin mocemuli 

mkacrad zrdadi F(x) ganawilebis funqciis mqone gasaTama-

Sebeli uwyveti Х SemTxveviTi sididis SesaZlo xi mniSvne-

loba, romlic Seesabameba ri –s, warmoadgens Semdegi gan-

tolebis amonaxsns  

 F(xi) = ri .         (1) 

damtkiceba. vinaidan F(x) mkacrad izrdeba intervalSi 

0-dan 1-mde, amitom moiZebneba (amasTanave erTaderTi) ar-

gumentis iseTi mniSvneloba xi, romlis drosac ganawile-

bis funqcia miiRebs mniSvnelobas ri, anu (1) gantolebas ga-

aCnia erTaderTi amonaxsni: хi = F
-1

(ri ), sadac F
-1 

–
 aris F 

funqciis Seqceuli funqciaa. vaCvenoT, rom (1) gantole-

bis amonaxsni warmoadgens gansaxilveli Х SemTxveviTi si-

didis SesaZlo mniSvnelobas.  

winaswar vaCvenoT, rom Tu xi – SesaZlo mniSvnelobaa 

garkveuli  SemTxveviTi sididis, maSin  SemTxveviTi si-

didis (с,d) intervalSi moxvedris albaTobaa F(d) – F(c). 

marTlac, F(x) funqciis monotonurobis gamo, F(xi) = ri to-

lobis gaTvaliswinebiT gvaqvs: 

)()( dFrcFdxc ii  . 

amitom  

 ( ) ( ) ([0,1])c d F c R F d R U      ,  

Sesabamisad,  

).()())()(()( cFdFdFRcFpdсp    

e. i.  SemTxveviTi sididis (c, d) intervalSi moxvedris 

albaToba tolia am intervalze F(x) ganawilebis funqciis 

nazrdis, Sesabamisad,  = Х.  

magaliTi 3. gavaTamaSoT [5; 8] intervalze Tanabrad 

ganawilebuli uwyveti Х SemTxveviTi sididis 3 SesaZlo 

mniSvneloba. 

amoxsna. gasagebia, rom  

5
( )

3

х
F x


 . 
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amitom unda amovxsnaT gantoleba 
5

3

i
i

х
r


 , saidanac 

3 5i ix r  . avirCioT 3 SemTxveviTi ricxvi: 0.23; 0.09; 0.56 da 

CavsvaT isini am gantolebaSi. miviRebT Х SemTxveviTi si-

didis Sesabamis SesaZlo mniSvnelobebs:  

1 2 35.69; 5.27; 6.68.х х х    

b) superpoziciis meTodi. Tu gasaTamaSebeli SemTxve-

viTi sididis ganawilebis funqcia SeiZleba warmodges 

ori ganawilebis funqciis wrfivi kombinaciis saxiT: 

1 1 2 2 1 2( ) ( ) ( ) ( , 0)F x C F x C F x C C   , 

maSin 121 CC , vinaidan, F(x)  1, roca х .  

SemoviRoT damxmare diskretuli SemTxveviTi sidide Z 

ganawilebis funqciiT:  

Z      1       2 

P      C1     C2. 

avirCioT 2 damoukidebeli SemTxveviTi ricxvi r1 da r2 

gavaTamaSoT Z SemTxveviTi sidide r1 ricxvis mixedviT. Tu 

Z = 1, maSin Х –is SesaZlo mniSvnelobas veZebT gantolebi-

dan 21 )( rxF  , xolo Tu Z = 2, maSin vxsniT gantolebas 

22 )( rxF  . SeiZleba damtkicdes, rom am SemTxvevaSi gasaTa-

maSebeli SemTxveviTi sididis ganawilebis funqcia tolia 

mocemuli ganawilebis funqciis. 

g) normaluri SemTxveviTi sididis miaxloebiTi ga-

TamaSeba. vinaidan [0,1] intervalSi Tanabrad ganawilebu-

li R SemTxveviTi sididisaTvis: ,
2

1
)( RE  

12

1
)( RD , amitom 

[0, 1] intervalze Tanabrad ganawilebuli damoukidebeli 

jR  ( 1, 2,...,j n ) SemTxveviTi sidideebis jamisaTvis 
1

n

j

j

R


 :  

1 1

, ,
2 12 12

n n

j j

j j

n n n
E R D R 

 

   
     

   
  . 
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Sesabamisad, centraluri zRvariTi Teoremis Ta-

naxmad, normirebul SemTxveviT sidides 
1

( ) / /12
2

n

j

j

n
R n



 , 

roca п eqneba normalurTan axlos myofi ganawileba, 

parametrebiT а = 0 da = 1. kerZod, sakmaod kargi miaxloe-

ba miiReba, roca п = 12: 

12

1

6j

j

R


 . 

amrigad, imisaTvis, rom gavaTamaSoT standartuli 

normaluri SemTxveviTi sididis SesaZlo mniSvneloba, 

unda SevkriboT 12 damoukidebeli SemTxveviTi ricxvi da 

jams gamovakloT 6. 

integralis gamoTvla monte-karlos meTodiT. vna-

xoT, Tu rogor SeiZleba  

 
1

0

( )f x dx          (2)  

integralis miaxloebiTi gamoTvla, sadac :[0,1] [0,1]f   

uwyveti funqciaa.  

ganvixiloT [0,1] SualedSi Tanabrad ganawilebul da-

moukidebel SemTxveviT sidideTa mimdevroba 1 2, ,...X X  da 

avagoT axali mimdevroba:  

 ( )i iZ f X , 1i  .       (3) 

mtkicdeba, rom , 1iZ i   agreTve damoukidebel erTnai-

rad ganawilebul SemTxveviT sidideTa mimdevrobaa da :i   

1

0

( )iEZ f x dx  . 

amitom did ricxvTa kanonis Tanaxmad adgili aqvs kre-

badobas: 

1

1 0

1
( )

n

i

i

Z f x dx
n 

    (albaTobiT 1). 
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Sesabamisad, (2) integralis miaxloebiTi gamoTvlisaT-

vis unda damodelirdes SemTxveviT sidideTa 1),,( iZX ii  

mimdevroba da gamoiTvalos (3) wesiT Sedgenil sidideTa 

saSualo ariTmetikuli. 
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danarTi 1 

sakontrolo werebisa da Sualeduri, saboloo gamocdebis 

bileTebis nimuSebi 2006-2010 wlebSi 

sakontrolo wera, varianti N# 2006. 8.12.1.1. 

1. dawereT jamis albaTobis formula.  

2. ganmarteT maCvenebliani ganawileba.  

3. ganmarteT SemTxveviTi sididis mediana.  

4. binomialuri ganawilebis lodini da dispersia.  

5. dawereT maTematikuri lodinis gamosaTvleli for-

mula.  

6. agdeben erT wesier kamaTels da meore iseT kamaTels, 

romelzec 6 qulis mosvlis albaTobaa 1/4. ipoveT 

albaToba imisa, rom wesier kamaTelze mova 6 qula da 

arawesierze ar mova 6 qula.  

7. yuTSi moTavsebulia 3 wesieri da imave zomisa da wonis 

mqone 4 arawesieri moneta, romelzec gerbis mosvlis 

albaTobaa 3/8. SemTxveviT amoiRes erTi moneta da 

aagdes. ipoveT gerbis mosvlis albaToba.  

8. mocemulia ori damoukidebeli   da   SemTxveviTi 

sidideebis ganawilebis kanonebi. a) ipoveT  -s 

standartuli gadaxra; b) aageT  -s ganawilebis 

funqcia;  g) ipoveT { [ 2,6)}P    ; d) aageT    SemTx-

veviTi sididis ganawilebis kanoni.  

  -2 1    -4 2 5 

P  0.82 0.18  P  0.4 0.1 0.5 

9. mocemulia ori   da   SemTxveviTi sididis erToblivi 

ganawilebis kanoni. a) gamoTvaleT korelaciis koefi-

cienti; b) avagoT min( , )   SemTxveviTi sididis gana-

wilebis kanoni; g) damoukidebelia Tu ara es SemTxve-

viTi sidideebi?  

 \  -3 -1 2 

-2 0.25 0.15 0.2 

 1 0.13 0.05 0.22 
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10. dawereT normaluri ganawilebis simkvrive, romlis 

lodinia 3, xolo standartuli gadaxra 4. 

11. Tanabari ganawilebis simkvrivea 
, [ 1, 4];

( )
0, [ 1, 4].

1/ 5 x
f x

x

 


 





Tu

Tu
 

ras udris: a) maTematikuri lodini; b) standartuli 

gadaxra.  

12. (0,1)N -is 0.77-kvantilia 0.74. ipoveT ( 3,16)N  -is: a) 0.77-

kvantili; b) 0.23-kvantili.  

kolokviumi 2006 

1. muavr-laplasis lokaluri da integraluri 

formulebi. 

2. ganawilebis funqcia: ganmarteba da Tvisebebi. 

3. Tanabari ganawilebis simkvrive, maTematikuri lodini 

da dispersia.  

4. mocemulia: ( ) 3 / 7P A  ; ( ) 0,4P B  ; A A da B damoukidebeli 

xdomilebebia.  

ipoveT )( BAP   da )\( BAP . 

5. SemTxveviTi sididis mniSvnelobebia -2, 1 da 3 

Sesabamisad albaTobebiT 0.2, 0.4 da x . ipoveT: x ; 

SemTxeviTi sididis ganawilebis kanoni; maTematikuri 

lodini; dispersia da standartuli gadaxra. 

6.   SemTxveviTi sididis mniSvnelobebia -1, 0 da 2 Sesa-

bamisad albaTobebiT 0.3, 0.3 da 0.4, xolo   SemTxveviTi 

sididis mniSvnelobebia -2, 1 da 3 albaTobebiT 0.2, 0.5 da 

0.3. SemTxveviTi sidideebi damoukidebelia. ipoveT 

},min{  -is ganawilebi kanoni, lodini da dispersia. 

7.   SemTxveviTi sididis ganawilebis simkvrivea 3( ) ,f x ax   

2 5x  ; =0 sxvagan. ipoveT: )(},3|{|, xFPa   , E  da D . 

8. asimetriis koeficienti. 

9.   SemTxveviTi sididis mniSvnelobebia -1, 1 da 2, xolo  -si 

ki -1, 0 da 2. maTi erToblivi ganawilebis kanonia: 11 0,1;p   

12 13 21 22 23 31 320; 0,2; 0; 1/ 7; 0,1; 0; 0,2.p p p p p p p        

ipoveT korelaciis koeficienti. 
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sakontrolo wera, varianti # 2007.1.1  

1. A da B damoukidebelia, ( ) 0.7P A  ; ( ) 0.8P B  . ipoveT ( \ )P A B .  

 a) 0.1  b) -0.1  g) 0.56 d) 0.14 e) 0.24. 

2. yuTSi 3 TeTri da 5 Savi burTia. ipoveT albaToba imisa, 

rom dabrunebis gareSe SemTxveviT SerCeuli sami bur-

Tidan 2 TeTria da 1 Savi?  

a) 1/56 b) 15/56 g) 15/28 d) 5/28 e) 1/28. 

3. saTamaSo kamaTels agoreben samjer. rogoria albaToba 

imisa, rom samivejer mova erTi da igive qula?  

a) 1/36 b) 5/9 g) 25/216 d) 1/8 e) 43/216 v) 91/216.  

4. saTamaSo kamaTels agdeben orjer. gamoTvaleT 

( )P A B C   da ( )P A B C  , Tu: A -qulaTa jami luwia, B -

qulaTa jami 7-ze naklebia, C -meore agdebisas movida 2.  

a) 11/12, 1/9 b) 31/36, 1/6 g) 25/26, 1/18 d) 2/3, 0 e) 4/9, 1/12        

v) 7/18, 0. 

5. saTamaSo kamaTels agdeben orjer. aris Tu ara damo-

ukidebeli: A  da B ? A  daC ? B da C ? aris Tu ara 

erToblivad damoukidebeli A , B da C ? Tu: A  – pirveli 

agdebisas movida 1 qula, B  – meore agdebisas movida 6 

qula, C  – jamSi movida 7 qula. 

a) ki, ara, ki, ara b) ki, ki, ara, ara g) ara, ara, ki, ki; d) ki, 

ki, ki, ara. 

6. saTamaSo kamaTels agdeben orjer. gamoTvaleT ( )BP A  da 

miuTiTeT aris Tu ara A  da B damoukidebeli, Tu: A  –

movida erTi da igive qula, B  –qulaTa jami luwia.  

a) 1/3, ara b) 1/6, ki g) 1/2, ara d) 2/5, ara e) 1/6, ki v) 1, ara. 

7. I, II, III brigada awarmoebs detalebis 30%, 20% da 50%-s, 

romelTa Soris Sesabamisad 1%, 3% da 2% cudia. 

SemTxveviT aRebuli detali aRmoCnda cudi. rogoria 

alaToba imisa, rom is daamzada I brigadam? 

a) 0.258   b) 0.613   g) 0.316   d) 0.526   e) 0.185   v) 0.158.  

sakontrolo wera 2007 

# 2008.4.1. 1. sxvaobis albaTobis formula. 2. bernulis 

formula. 3. xdomilebTa damoukidebloba. 4. manqanaSi 5 

adgilia. ramden sxvadasxvanairad SeiZleba ganTavsdes 

manqanaSi 5 adamiani, romelTagan erTs ara aqvs ufleba 

daikavos adgili saWesTan? 

5. monetas agdeben xuTjer. rogoria alabaToba imisa, rom 

gerbi mova kent rixvjer, xolo safasuri luw ricxvjer?  
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6. saTamaSo kamaTels agdeben orjer. gamoTvaleT 

( )P A B C   da ( )P A B C   albaTobebi A , B daC  xdomi-

lebaTa Semdegi sameulisaTvis: A -mosul qulaTa jami 

luwia, B -mosul qulaTa jami 7-ze naklebia, C -meore 

agdebisas movida 2 qula; 

7. I brigada awarmoebs detalebis 30%-s, romelTa Soris 

3% wundebulia. II briga-da awarmoebs imave detalebis 

35%-s, romelTa Soris 4% wundeblia. III brigada awar-

moebs detalebis 15%-s, romelTa Soris 1% wundebulia. 

IV brigada amzadebs detalebis 20%-s, romelTa Soris 

2% wundebulia. erT sawyobSi mogrovili am detale-

bidan SemTxveviT aiRes erTi detali da is aRmoCnda 

wundebuli. rogoria albaToba imisa, rom es detali 

daamzada I brigadam? 

Sefaseba: #1 – 6 or-ori qula, #7 – 3 qula, sul 15 qula. 

#28.10.1. 1. marjvena jibeSi 3 ocTeTriani da 4 aTTeTriani 

monetaa, marcxena jibSi ki 6 ocTeTriani da 3 aTTeT-

riani moneta. Mmarjvena jibidan marcxenaSi SemTxveviT 2 

moneta gadades. ipoveT albaToba imisa, rom amis Semdeg 

marcxena jibidan SemTxveviT amoRebuli moneta aTTeT-

riania (3 q.). 

2. yuTSi 7 wiTeli da 5 lurji burTia. ipoveT albaToba 

imisa, rom SemTxveviT amoRebuli sami burTi erTi 

ferisaa (3 qula) .  

3. A da B damoukidebeli xdomilobebia, 

3.0)(,5.0)(  BPAP . GgamoTvaleT )( BAP   (2 qula).  

4. agoreben 2 wesier kamaTels, ras udris albaToba imisa, 

rom musuli cifrebis jami tolia 8-is, Tu cnobilia 

rom es jami luwi ricxvia (2 qula).  

5. aagdes sami simetriuli moneta, damoukidebelia Tu ara 

xdomilobebi A={pirvel monetaze movida gerbi}, 

B={movida erTi safasuri mainc} (2 qula).  

6. cifrebidan 1,2,3,4,5 jer irCeven erTs, xolo Semdeg 

darCenili oTxidan meores. ipoveT albaToba imisa, rom 

orive amoirCeuli ricxvi kentia (3 qula).  

2007 wlis sagamocdo bileTi #1611. 2.1. 

 1. qvemoT moyvanili X -is ganawilebis kanonis mixedviT 

ipoveT: ganawilebis funqcia (0.5q.) da aageT grafiki 



 149 

(0.5q.); (4 8)P X  (0.25q.); ganawilebis kanonebi: max(5, )X -

isa (0.25q.) da 4 9X  -is (0.25q.); EX (0.25q.); (5 3 )E X (0.25q.); 

DX (0.5q.); ( 5 4 )D X  (0.25q.); sul 3 qula 

X  3 4 5 10 

P P  0.25 0.1 ? 0.3 

2. damoukidebel X  da Y SemTxveviT sidideTa ganawilebis 

kanonebis mixedviT ipoveT: ,EX EY (0.25q.); ,DX DY (0.25q.); 

( 2 )E XY  (0.25q.); ( 3 4 )D X Y  (0.25q.); max( , )X Y -is ganawi-

lebis kanoni (0.5q.). sul 1.5 qula 

X  -3 -1 2  Y  -2 3 

P  0.3 0.35 ?  P  0.4 0.6 

3. ipoveT ganawilebis kanonebi: X -is,Y -is (0.5q.) da 

2 3X Y -is (0.5q.); EX , EY (0.25q.), (3 5 )E X Y  (0.5q.); DX  

DY (0.5q.); ( )E XY  (0.5q.); cov( , )X Y (0.25q.); ( , )X Y (0.5q.); 

cov(5 , 4 7)X Y   (0.25q.); D cov(3 2 , )X Y Y  (0.25q.);D (4 2 )D X Y  

(0.25q.); ( 3 4, )X X    (0.25q.); damoukidebelia Tu ara X  

da Y ? (0.5q.). sul 5 qula. 

Y \ X -2 -1 1 

-3 0.17 ? 0.15 

1 0.23 0.1 0.05 

4. dawereT eqsponencialuri ganawilebis simkvrive, Tu 

EX  0.5. 0.5 qula. 

5. mocemulia X -is ganawilebis funqcia ( ) 0,XF x   2;x Tu  

4 , 2 x < 4;ax Tu =1, Tu x > 4 . ipoveT ganawilebis sim-

kvrive da a (1.5q.); EX (0.5q.); DX (0.5q.); ( [2,3))P X  (0.5q.). 

sul 3 qula. 

6. 

2( 5)

18( ) / 18
x

f x e 




 . ras udris EX (0.25q.), DX (0.25q.), 

( 4)P X    (0.25q.), ( 0)P X  (0.25q.) sul 1 qula. 

7. 10

10( ) (0.2) (0.8)k k kP X k C   ), 0,1,...10k  . ras udris EX (0.25q.), 

DX (0.25q.), ( 4)P X  (0.25q.), ( [3,5))P X  (0.25q.) sul 1 qula. 

8. mocemulia SerCeva: -1, 2, 7, 9, 3, -7, 5, 9, 8, -9. ipoveT 

populaciis saSualos Caunacvlebeli Sefaseba (0.5q.). 

gamoTvaleT eqscesis koeficienti (0.5q.) sul 1 qula. 

9. normaluri populaciidan aRebulia SerCeva: 18, 12, 22, 

15, 30, 16, 39, 38, 35. 2 64. avagoT 0.99 saimedoobis 
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ndobis intervali ucnobi saSualosaTvis (normaluri 

ganawilebis 0.995-kvantilia 2.58) 2 qula. 

10. normaluri populaciidan ( , 25)N a  aRebulia SerCeva: 

10, 12, -15, 6, 18, -9, 14, -20, 16.  0.03 mniSvnelovnebis 

doniT SevamowmoT 0 :H a 5 hipoTeza 1 :H a  7 -is wina-

aRmdeg ( 0.97 1.89x  ) 2 qula. 

yoveli Teoriuli kiTxva fasdeba 2 quliT: 

11. ras ewodeba gadanacvleba, wyoba, jufTeba. dawereT 

maTi gamosaTvleli formulebi. 

12. vTqvaT  n ,,, 21   aris mocemuli elementarul 

xdomilebaTa sivrce da   aris am sivrceze gansaz-

Rvruli albaToba. ra ZiriTad Tvisebebs akmayofilebs 

  albaToba? 

13. dawereT ori xdomilebis damoukideblobis gansaz-

Rvreba. Tu ori A  da B  xdomilebisaTvis ,A B  

( ) 1/ 4A   da 2/1)(  B , daasabuTeT damoukidebelia 

Tu ara A  da B  xdomileba. 

14. ras ewodeba ualbaTesi ricxvi. dawereT ualbaTesi 

ricxvis gamosaTvleli formula. 

15. SemTxveviTi sididis ganawilebis funqcia da misi Tvi-

sebebi. 

16. diskretuli SemTxveviTi sididis magaliTebi: bernu-

lis, binomuri da puasonis ganawilebebi. maTi maTema-

tikuri lodini da dispersia. 

17. arakorelirebuli SemTxveviTi sidideebi. kavSiri Sem-

TxveviT sidideTa arakorelirebulobasa da damouki-

deblobas Soris. 

18. SerCeviTi saSualos maTematikuri lodini da disper-

sia. SerCeviTi dispersiis maTematikuri lodini. 

19. SefasebaTa agebis meTodi – momentTa meTodi. 

20. intervaluri Sefaseba – ndobis intervali bernulis 

sqemaSi warmatebis ucnobi albaTobisaTvis. 

sakontrolo wera: varianti 24.2008.12.1. 

1. albaTobis klasikuri ganmarteba.  

2. sruli albaTobisa da baiesis formulebi.  
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3. maTematikuri lodini: ganmarteba, Tvisebebi.  

4. eqscesis koeficienti.  

5.  SemTxveviT sidideTa damoukidebloba.  

6. ( ) 0.3P A  ; ( ) 4 / 9P B  ; A  da B  damoukidebelia. ipoveT 

)( BAP  , )\( BAP .  

7. mocemulia   SemTxveviTi sididis ganawilebis funqcia:  

0, 2;

0.4, 2 0;
( )

0.75, 0 3;

1, 3.

x

x
F x

x

x



 


  
 

 
 

Tu

Tu

Tu

Tu

 

ipoveT  SemTxveviTi sididis: a) ganawilebis kanoni;                

b) dispersia.  

8.   da   damoukidebeli SemTxveviTi sidideebia ganawi-

lebis kanonebiT: 

  -2 1 3    -1 0 2 

P  0.2 0.5 0.3  P  0.3 0.3 0.4 

ipoveT: 2 3  -s: a) ganaw. kanoni; b) maTematikuri 

lodini; g) 2{ 3 0}P     . 

9. mocemulia   SemT. sididis ganawilebis simkvrive:  

3, [2,5];
( )

0, [2,5].

ax x
f x

x


 
 



Tu

Tu
 

ipoveT: a) a ; b) {| | 2}P   ; g) ganawilebis funqcia ( )F x ;               

d) E ; e) D .  

10.   SemTxveviTi sididis mniSvnelobebia: -2; 0 da 6, xolo 

 -si: -2; -1 da 1. maTi erToblivi ganawilebis kanonia: 

11 0.2p  ; 12 0.1p  ; 13 0.1p  ; 21 0p  ; 22 1/ 6p  ; 23 0p  ; 31 0.1p  ; 

32 ?p   33 0p  . a) gamoTvaleT korelaciis koeficienti; 

b) aageT max( / 2, )  -s ganawilebis kanoni; g) gamoTvaleT 

(max{ / 2, })E   ; d) damoukidebelia Tu ara es SemTxveviTi 

sidideebi?  

 albaTobis Teoria da maTematikuri statistika II 

kolokviumis bileTis nimuSi (25 qula) 

1. normaluri polulaciis SerCeviTi saSualos ganawile-

bis kanoni ucnobi dispersiis SemTxvevaSi (1 qula). 
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2. ndobis intervali normaluri populaciis dispersiisaT-

vis cnobili maTematikuri lodinis SemTxvevaSi (2 qula). 

3. hipoTezis Semowmeba normaluri populaciis saSualo-

saTvis cnobili dispersiis SemTxvevaSi (kriteriumi 

ormxrivia): 

a) kriteriumis statistika (1 qula); b) kritikuli are  

(1 qula); g) gadawyvetilebis miRebis wesi (1 qula);                   

d) kriteriumis simZlavre; (1 qula)  e) p - mniSvneloba  

(1 qula); v) p -mniSvnelobis meTodi (1 qula); z) SerCe-

vis minimaluri raodenoba, romlis drosac I gvaris Sec-

domis albaTobaa  , xolo simZlavre aranakleb 1           

(1 qula). 

4. 100 gamokiTxul umuSevars Soris 65% araa dainterese-

buli dabrundes Zvel samsaxurSi. aageT 95%-iani ndobis 

intervali im umuSevrebis realuri proporciisaTvis, 

romlebsac ar surT Zvel samsaxurSi dabruneba (3 qula). 

5. meteorologis azriT qalaqSi qaris saSualo siCqarea 

8km/sT. SemTxveviT SerCeuli 32 dRis monacemebiT qaris 

saSualo siCqare aRmoCnda 8.2 km/sT, xolo Sesworebuli 

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

bis doniT gvaqvs Tu ara safuZveli ar daveTanxmoT mete-

orologs? gamoiyeneT P -mniSvnelobis meTodi (3 qula). 

6. vipovoT P -mniSvneloba, Tu kriteriumis mniSvneloba 

stiudentis ganawilebisaTvis (T kriteriumis statisti-

kis t  kriteriumis mniSvneloba) aris 2.056, SerCevis mocu-

lobaa 11 da kriteriumi marcxena calmxrivia (3 qula). 

7. sigaretis kompanias surs Seamowmos hipoTeza, rom siga-

retSi nikotinis Semcvlelobis dipersia aris 0.644. igu-

lisxmeba, rom nikotinis Semcvleloba normaluradaa gana-

wilebuli. 20 sigaretisgan aRebuli SerCevis Sesworebuli 

standartuli gadaxraa 1 miligrami. 0.05   mniSvnelovn-

ebis doniT gvaqvs Tu ara sakmarisi safuZveli uarvyoT 

kompaniis hipoTeza? gamoTvaleT simZlavre (3 qula). 

8. avtobuss saSualod gadayavs 42 mgzavri. gasul wlebSi 

populaciis standartuli gadaxra Seadgenda 8-s. wels 

SemTxveviT SerCeuli 10 avtobusis mgzavrTa saSualo 

aRmoCnda 48. 0.1   mniSvnelovnebis doniT SegviZlia 

Tu ara davaskvnaT, rom saSualo igivea? aageT 90%-iani 

ndobis intervali saSualosaTvis. aris Tu ara ndobis 

intervalis interpretacia TanxvedraSi hipoTezis 
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Semowmebis SedegTan? igulisxmeT, rom sidide ganawi-

lebulia normalurad (3 qula). 

sakontrolo wera: varianti 29.12.09-01 

1. Semowmebul iqna gafantuli skleroziT daavadebul 

adamianTa ori 120 da 34 kaciani jgufis unarebi. pirvel 

jgufSi Sediodnen is adamianebi visac uvlida sakuTari 

meuRle, xolo meoreSi ki is adamianebi visac uvlida 

ucxo adamiani. miRebuli Sedegebia: 120 2x  , '

1 0.6s  ; 

34
1.7y  , '

2 0.7s  . 0.1   mniSvnelovnebis doniT aris Tu 

ara gansxvaveba am ori jgufis saSualoebs Soris? 

2. 50 pirvelkurseli studentidan 8-s aqvs sakuTari avto-

manqana, xolo 75 meoTxekurselidan ki 20-s. 0.05   mni-

Svnelovnebis doniT SegviZlia Tu ara davaskvnaT, rom 

sakuTari avtomobilis mqone studentebis proporcia 

meoTxekurselebSi ufro maRalia? aageT 99%-iani ndo-

bis intervali proporciaTa sxvaobisaTvis. 

3. xi-kvadrat kriteriumis gamoyenebiT SeamowmeT   sidi-

de, romlis sixSiruli ganawileba moyvanilia qvemoT, 

0.05   mniSvnelovnebis doniT, aris Tu ara norma-

lurad ganawilebuli. 

klasis sazRvrebi  sixSire 

79.5—94.5  23 

94.5—109.5  72 

109.5—124.5  62 

124.5—139.5  26 

139.5—154.5  13 

154.5—169.5  4 

   200 

4. mkvlevars ainteresebs damokidebulia Tu ara informa-

ciis miRebis saSualebebi adamianis ganaTlebis doneze. 

gamokiTxuli 400 bakalavrisa da magistris qvemoT moy-

vanili monacemebis mixedviT, 0.05   mniSvnelovnebis 

doniT, SeamowmeT hipoTeza imis Sesaxeb, rom informaciis 

miRebis gzebi damoukidebelia ganaTlebis donisagan. 

 televizia gazeTebi sxva saSualebebi 

 bakalavri 159 90 51 

magistri 27 42 31 
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5. kvlevis Tanaxmad 6-dan 17-wlamde mozardebis 64%-s ar 

SeuZlia gadalaxos sabazo Sesabamisobis testi. mkvle-

vars ainteresebs aris Tu ara am kategoriis moswavle-

ebis proporcia erTi da igive sxvadasxva skolebSi. tes-

tireba Cautarda SemTxveviT SerCeul 120--120 moswav-

les oTxi sxvadasxva skolidan. 0.05   mniSvnelovnebis 

doniT SeamowmeT hipoTeza imis Sesaxeb, rom im mos-

wavleebis proporcia, romlebmac gadalaxes Sesabamis-

obis testi, erTi da igivea. 

 I skola II skola III skola IV skola 

 gadalaxa 49 38 46 34 

ver gadalaxa 71 82 74 86 

jami 120 120 120 120 

2008 wlis sagamocdo bileTis amocanebis nawili 

D.   SemTxveviTi sididis maTematikuri molodini aris 11, 

xolo dispersia 9-is tolia. CebiSevis utolobis 

gamoyenebiT ipoveT   mudmivis mniSvneloba, rom-

lisTvisac sruldeba utoloba: {| 11| } 0.09P     .  

E. nika eZebs samuSaos. igi imyofeboda gasaubrebaze bankSi 

da sadazRvevo kompaniaSi. misi SefasebiT bankSi mas 

miiReben 0.5 albaTobiT, xolo sadazRvevo kompaniaSi ki 

0.6 albaTobiT. garda amisa, mas miaCnia, rom 0.3-is toli 

albaTobiT mas orive es organizacia miiwvevs. vipovoT 

albaToba imisa, rom nika samuSaos iSovis.    

F. studentma 25 sakiTxidan icis 20. maswavlebeli mas 

aZlevs 3 SekiTxvas. ra aris albaToba imisa, rom stu-

denti upasuxebs: a) mxolod or SekiTxvas, b) erT 

SekiTxvas mainc.    

G. fizkulturis maswavlebelma 9 moswavle, romelTagan 

7 gogonaa, Caayena mwkrivSi. ra aris albaToba imisa, rom 

laSa da giorgi aRmoCndebian erTmaneTis gverdiT?   

H. yuTSi, romelSic 2 burTulaa CauSves 2 TeTri burTula, 

ris Semdegac alalbedze amoiRes 1 burTula. ra aris al-

baToba imisa, rom amoRebuli burTula TeTria, Tu to-

lalbaTuria yvela hipoTeza sawyisi 2 burTulis fe-

rebis Sesaxeb (igulisxmeba, rom feri aris TeTri an Savi).  
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2009 wlis sagamocdo bileTi  

1. ganmarteT: generaluri erToblioba, populacia, SerC-

eva, SerCeviTi meTodi, SerCevis moculoba, populaciis 

sasrulobis Sesworeba (4 qula). 

2. ndobis intervali populaciis saSualosaTvis SerCevis 

didi moculobis SemTxvevaSi (miuTiTeT ras warmoad-

gens monawile sidideebi) (4 qula). 

3. hipoTezis Semowmeba normaluri populaciis dispersi-

isaTvis cnobili saSualos SemTxvevaSi (kriteriumi ma-

rjvena calmxrivia): a) kriteriumis statistika; b) kri-

tikuli are; g) gadawyvetilebis miRebis wesi; d) p - mniS-

vneloba; e) p - mniSvnelobis meTodi; v) Sesabamisi 

ndobis intervali (6 qula). 

4. fiSeris zusti kriteriumi (6 qula). 

5. 20 SemTxveviT SerCeuli avtomobilis mier 1 galoni (1 

galoni = 3.38 litri)benzinis gamoyenebis Sedegad gamo-

yofili mavne nivTierebebis raodenobis Sesworebuli 

standartuli gadaxraa 2.3 uncia. aageT 90%-iani ndobis 

intervali avtomobilebis mier gamoyofili mavne 

nivTierebebis standartuli gadaxrisaTvis (3 qula). 

6. kvlevis Tanaxmad mweveli adamiani saSualod dReSi 

eweva 14 cal sigarets. am hipoTezis Sesamowmeblad Sem-

TxveviT SeirCa 40 mweveli da aRmoCnda, rom isini dReSi 

saSualod 18 cal sigarets eweodnen. SerCevis Seswo-

rebuli standartuli gadaxra iyo 6. 0.05   mniSvnel-

ovnebis doniT gvaqvs Tu ara safuZveli CavTvaloT, rom 

mwevelebis mier dReSi moweuli sigaretis ricxvi 

sinamdvileSi gansxvavebulia 14-sagan? (5 qula). 

7. ganaTlebis saministros mtkicebiT pedagogebis swav-

lebis staJis ricxvis cvalebadoba umaRles saswavleb-

lebSi ufro didia vidre saSualo skolebSi. umaRlesi 

saswavleblis SemTxveviT SerCeuli 26 pedagogis muS-

aobis staJis Sesworebuli standartuli gadaxra aR-

moCnda 2.8 weli, xolo saSualo skolis 18 pedagogisaT-

vis ki 1.9 weli. 0.05   mniSvnelovnebis doniT SeuZlia 

Tu ara mkvlevars daadasturos Tavisi mtkicebulebis 

marTebuleba? aageT 90%-iani ndobis intervali dispe-

rsiaTa fardobisaTvis. CaTvaleT, rom sidide ganawile-

bulia normalurad (7 qula). 

8. wignis gamomcemels ainteresebs aris Tu ara gansxvaveba 

mamakacebisa da qalebis mier wasakiTxad arCeuli 
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wignebis tipebs Soris. qvemoT moyvanili monacemebis 

mixedviT, 0.05   mniSvnelovnebis doniT, SeamowmeT hi-

poTeza imis Sesaxeb, rom arCeuli wignis tipi damouki-

debelia mkiTxvelis sqesisagan (5 qula). 

Msqesi mistika romani deteqtivi 

mamrobiTi 243 201 191 

mdedrobiTi 135 149 202 

2010 wlis sagamocdo bileTis praqtikuli nawili 

1.   SemTxveviTi sididis ganawilebis kanonis mixedviT 

ipoveT: ganawilebis funqcia (0.5q.); ]}8,4({ P (0.25q.); 

ganawilebis kanonebi: ),4max(  -isa (0.25q.) da 94 2  -is 

(0.25q.); E (0.25q.); )410( E (0.25q.); D (0.25q.); )37( D  

(0.25q.); }5{  xdomilebis mosalodneli sixSire, roca 

 -ze tardeba 200 dakvirveba (0.75q.) sul 3 qula. 

  -3 4 5 10 

P P  0.25 0.1 ? 0.3 

2. damoukidebel   da   SemTxveviT sidideTa ganawilebis 

kanonebis mixedviT ipoveT: )3( E (0.5q.); )32(  D  

(0.5q.); ),2max(  -is ganawilebis kanoni (0.5q.);   da  -s 

erToblivi ganawilebis kanoni (0.5q.), sul 2 qula. 

  -3 -1 2    -2 3 

P  0.3 0.35 ?  P  0.4 0.6 

3. ipoveT ganawilebis kanonebi:  -is,  -s (0.5q.) da  32  -s 

(0.5q.); )(E  (0.5q.); ),cov(   (0.5q.); ),(   (0.5q.); 

)1234,5cov(    (0.5q.); D )34(  D  (0.25q.); )23,32(    

(0.25q.);  -s pirobiTi ganawilebis kanoni pirobaSi }1{   

(0.5q.); }1|{ E (0.5q.); damoukidebelia Tu ara  da  ? 

(0.5q.), sul 5 qula. 

  \   -2 -1 1 

-3 0.16 ? 0.15 

1 0.24 0.1 0.05 

4. a) dawereT eqsponencialuri ganawilebis simkvrive, Tu 

2.1E  (0.5q); 
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b)  18/}18/)5(exp{)( 2 xxf . ras udris E  (0.25q.), 

D  (0.25q.), sul 1 qula. 

5. mocemulia  -is ganawilebis funqcia 0)( xF , Tu 2x ; 

4ax , Tu 42  x ; = 1, Tu 4x . ipoveT: ganawilebis sim-

kvrive (0.5q.); a (0.5q.); ]}5,2({ P (0.5q.); albaToba imisa, 

rom 5 dakvirvebisas   4-jer miiRebs mniSvnelobas (2,5] 

Sualedidan (0.5q.), sul 2 qula. 

6. mocemulia  -is ganawilebis simkvrive xcxf 2.0sin)(  , 

Tu 5.20  x ; = 0 sxvagan. ipoveT: c  (0.5q.); ganawilebis 

funqcia (1q.); E (0.5q.); D (0.5q.); mediana (0.5q.), sul 3 

qula. 

7. 15

30

15

2010 /}{ CCCmP mm  , 10,...,1,0m . ras udris E  

(0.25q.), D  (0.25q.); }1{ P  (0.5q.), sul 1 qula. 

8. )16,3(N . ipoveT marcxena calmxrivi intervali, ro-

melSic  -is moxvedris albaTobaa 0.35, Tu )1,0(N -is 

0.65-kvantilia 0.39 (1 qula). 

9. mocemulia SerCeva: -1, 2, 7, 9, 3, -7, 5, 9, 8, -9. ipoveT: po-

pulaciis saSualos Caunacvlebeli Sefaseba (0.5q.); eqs-

cesis koeficienti (0.5q.) , sul 1 qula. 

10. normaluri populaciidan aRebulia SerCeva: 18, -12, 22, 

15, -30, 16, -39, -38, 35. 2 64. avagoT 0.99 saimedoobis 

ndobis intervali ucnobi saSualosaTvis (standartuli 

normaluri ganawilebis 0.995-kvantilia 2.58) 1 qula. 
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danarTi 3 

(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 



 161 

 

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 
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3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 

t  (stiudentis) ganawilebis zeda                     

 -kritikuli wertilebi ( ,nt  ) 

 

 

n 0.1 0.05 0.025 0.01 0.005 0.0025 0.001 

1 3.078 6.314 12.706 31.821 63.656 127.321 318.289 

2 1.886 2.920 4.303 6.965 9.925 14.089 22.328 

3 1.638 2.353 3.182 4.541 5.841 7.453 10.214 

4 1.533 2.132 2.776 3.747 4.604 5.598 7.173 

5 1.476 2.015 2.571 3.365 4.032 4.773 5.894 

6 1.440 1.943 2.447 3.143 3.707 4.317 5.208 

7 1.415 1.895 2.365 2.998 3.499 4.029 4.785 

8 1.397 1.860 2.306 2.896 3.355 3.833 4.501 

9 1.383 1.833 2.262 2.821 3.250 3.690 4.297 

10 1.372 1.812 2.228 2.764 3.169 3.581 4.144 

11 1.363 1.796 2.201 2.718 3.106 3.497 4.025 

12 1.356 1.782 2.179 2.681 3.055 3.428 3.930 

13 1.350 1.771 2.160 2.650 3.012 3.372 3.852 

14 1.345 1.761 2.145 2.624 2.977 3.326 3.787 

15 1.341 1.753 2.131 2.602 2.947 3.286 3.733 

16 1.337 1.746 2.120 2.583 2.921 3.252 3.686 

17 1.333 1.740 2.110 2.567 2.898 3.222 3.646 

18 1.330 1.734 2.101 2.552 2.878 3.197 3.610 

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 



 163 

25 1.316 1.708 2.060 2.485 2.787 3.078 3.450 

26 1.315 1.706 2.056 2.479 2.779 3.067 3.435 

27 1.314 1.703 2.052 2.473 2.771 3.057 3.421 

28 1.313 1.701 2.048 2.467 2.763 3.047 3.408 

29 1.311 1.699 2.045 2.462 2.756 3.038 3.396 

30 1.310 1.697 2.042 2.457 2.750 3.030 3.385 

 

 

 

 

 

t  ganawilebis zeda / 2 -kritikuli 

wertilebi , / 2nt   (orkudiani)  

 

 

 

 n   
A  

  

0.80 

0.20  

0.90 

0.10 

0.95 

0.05 

0.98 

0.02 

0.99 

0.01 

0.995 

0.005 

0.998 

0.002 

0.999 

0.001 

1   3.078 6.314 12.706 31.820 63.657 127.321 318.309 636.619 

2   1.886 2.920 4.303 6.965 9.925 14.089 22.327 31.599 

3   1.638 2.353 3.182 4.541 5.841 7.453 10.215 12.924 

4   1.533 2.132 2.776 3.747 4.604 5.598 7.173 8.610 

5   1.476 2.015 2.571 3.365 4.032 4.773 5.893 6.869 

6   1.440 1.943 2.447 3.143 3.707 4.317 5.208 5.959 

7   1.415 1.895 2.365 2.998 3.499 4.029 4.785 5.408 

8   1.397 1.860 2.306 2.897 3.355 3.833 4.501 5.041 

9   1.383 1.833 2.262 2.821 3.250 3.690 4.297 4.781 

10   1.372 1.812 2.228 2.764 3.169 3.581 4.144 4.587 

11   1.363 1.796 2.201 2.718 3.106 3.497 4.025 4.437 

12   1.356 1.782 2.179 2.681 3.055 3.428 3.930 4.318 

13   1.350 1.771 2.160 2.650 3.012 3.372 3.852 4.221 

14   1.345 1.761 2.145 2.625 2.977 3.326 3.787 4.140 
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15   1.341 1.753 2.131 2.602 2.947 3.286 3.733 4.073 

16   1.337 1.746 2.120 2.584 2.921 3.252 3.686 4.015 

17   1.333 1.740 2.110 2.567 2.898 3.222 3.646 3.965 

18   1.330 1.734 2.101 2.552 2.878 3.197 3.610 3.922 

19   1.328 1.729 2.093 2.539 2.861 3.174 3.579 3.883 

20   1.325 1.725 2.086 2.528 2.845 3.153 3.552 3.850 

21   1.323 1.721 2.080 2.518 2.831 3.135 3.527 3.819 

22   1.321 1.717 2.074 2.508 2.819 3.119 3.505 3.792 

23   1.319 1.714 2.069 2.500 2.807 3.104 3.485 3.768 

24   1.318 1.711 2.064 2.492 2.797 3.090 3.467 3.745 

25   1.316 1.708 2.060 2.485 2.787 3.078 3.450 3.725 

26   1.315 1.706 2.056 2.479 2.779 3.067 3.435 3.707 

27   1.314 1.703 2.052 2.473 2.771 3.057 3.421 3.690 

28   1.313 1.701 2.048 2.467 2.763 3.047 3.408 3.674 

29   1.311 1.699 2.045 2.462 2.756 3.038 3.396 3.659 

30   1.310 1.697 2.042 2.457 2.750 3.030 3.385 3.646 

   1.282 1.645 1.960 2.326 2.576 2.807 3.090  3.291 

 

 

2  (xi kvadrat) ganawilebis zeda                   

 -kritikuli wertilebi ( 2

,n  ) 

 

    

n  0.995 0.975 0.20 0.10 0.05 0.025 0.02 0.01 0.005 0.002 0.001 

1 0.000039 0.00098 1.642 2.706 3.841 5.024 5.412 6.635 7.879 9.550 10.828 

2 0.0100 0.0506 3.219 4.605 5.991 7.378 7.824 9.210 10.597 12.429 13.816 

3 0.0717 0.216 4.642 6.251 7.815 9.348 9.837 11.345 12.838 14.796 16.266 

4 0.207 0.484 5.989 7.779 9.488 11.143 11.668 13.277 14.860 16.924 18.467 

5 0.412 0.831 7.289 9.236 11.070 12.833 13.388 15.086 16.750 18.907 20.515 

6 0.676 1.237 8.558 10.645 12.592 14.449 15.033 16.812 18.548 20.791 22.458 

7 0.989 1.690 9.803 12.017 14.067 16.013 16.622 18.475 20.278 22.601 24.322 

8 1.344 2.180 11.030 13.362 15.507 17.535 18.168 20.090 21.955 24.352 26.124 

9 1.735 2.700 12.242 14.684 16.919 19.023 19.679 21.666 23.589 26.056 27.877 

10 2.156 3.247 13.442 15.987 18.307 20.483 21.161 23.209 25.188 27.722 29.588 

11 2.603 3.816 14.631 17.275 19.675 21.920 22.618 24.725 26.757 29.354 31.264 

12 3.074 4.404 15.812 18.549 21.026 23.337 24.054 26.217 28.300 30.957 32.909 
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13 3.565 5.009 16.985 19.812 22.362 24.736 25.472 27.688 29.819 32.535 34.528 

14 4.075 5.629 18.151 21.064 23.685 26.119 26.873 29.141 31.319 34.091 36.123 

15 4.601 6.262 19.311 22.307 24.996 27.488 28.259 30.578 32.801 35.628 37.697 

16 5.142 6.908 20.465 23.542 26.296 28.845 29.633 32.000 34.267 37.146 39.252 

17 5.697 7.564 21.615 24.769 27.587 30.191 30.995 33.409 35.718 38.648 40.790 

18 6.265 8.231 22.760 25.989 28.869 31.526 32.346 34.805 37.156 40.136 42.312 

19 6.844 8.907 23.900 27.204 30.144 32.852 33.687 36.191 38.582 41.610 43.820 

20 7.434 9.591 25.038 28.412 31.410 34.170 35.020 37.566 39.997 43.072 45.315 

21 8.034 10.283 26.171 29.615 32.671 35.479 36.343 38.932 41.401 44.522 46.797 

22 8.643 10.982 27.301 30.813 33.924 36.781 37.659 40.289 42.796 45.962 48.268 

23 9.260 11.689 28.429 32.007 35.172 38.076 38.968 41.638 44.181 47.391 49.728 

24 9.886 12.401 29.553 33.196 36.415 39.364 40.270 42.980 45.559 48.812 51.179 

25 10.520 13.120 30.675 34.382 37.652 40.646 41.566 44.314 46.928 50.223 52.620 

26 11.160 13.844 31.795 35.563 38.885 41.923 42.856 45.642 48.290 51.627 54.052 

27 11.808 14.573 32.912 36.741 40.113 43.195 44.140 46.963 49.645 53.023 55.476 

28 12.461 15.308 34.027 37.916 41.337 44.461 45.419 48.278 50.993 54.411 56.892 

29 13.121 16.047 35.139 39.087 42.557 45.722 46.693 49.588 52.336 55.792 58.301 

30 13.787 16.791 36.250 40.256 43.773 46.979 47.962 50.892 53.672 57.167 59.703 

31 14.458 17.539 37.359 41.422 44.985 48.232 49.226 52.191 55.003 58.536 61.098 

32 15.134 18.291 38.466 42.585 46.194 49.480 50.487 53.486 56.328 59.899 62.487 

33 15.815 19.047 39.572 43.745 47.400 50.725 51.743 54.776 57.648 61.256 63.870 

34 16.501 19.806 40.676 44.903 48.602 51.966 52.995 56.061 58.964 62.608 65.247 

35 17.192 20.569 41.778 46.059 49.802 53.203 54.244 57.342 60.275 63.955 66.619 

( , )F n m  (fiSeris) ganawilebis zeda                   

 -kritikuli wertilebi ( , ,n mF  ) 

 

  n  0.1   

m 1 2 3 4 5 7 10 15 20 

1 39.864 49.500 53.593 55.833 57.240 58.906 60.195 61.220 61.740 

2 8.5264 8.9999 9.1618 9.2434 9.2926 9.3491 9.3915 9.4248 9.4413 

3 5.5384 5.4624 5.3907 5.3426 5.3092 5.2661 5.2304 5.2003 5.1845 

4 4.5448 4.3245 4.1909 4.1073 4.0505 3.9790 3.9198 3.8704 3.8443 

5 4.0605 3.7798 3.6194 3.5202 3.4530 3.3679 3.2974 3.2379 3.2067 
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7 3.5895 3.2575 3.0740 2.9605 2.8833 2.7850 2.7025 2.6322 2.5947 

10 3.2850 2.9244 2.7277 2.6054 2.5216 2.4139 2.3226 2.2434 2.2007 

15 3.0731 2.6951 2.4898 2.3615 2.2729 2.1582 2.0593 1.9722 1.9243 

20 2.9746 2.5893 2.3801 2.2490 2.1582 2.0397 1.9368 1.8450 1.7939 

30 2.8808 2.4887 2.2761 2.1423 2.0493 1.9269 1.8195 1.7222 1.6674 

60 2.7911 2.3932 2.1774 2.0409 1.9457 1.8194 1.7070 1.6034 1.5435 

 

 
  n  0.05   

m  1 2 3 4 5 7 10 15 20 

1 161.45 199.50 215.71 224.58 230.16 236.77 241.88 245.95 248.01 

2 18.513 19.000 19.164 19.247 19.296 19.353 19.396 19.429 19.446 

3 10.128 9.5522 9.2766 9.1172 9.0135 8.8867 8.7855 8.7028 8.6602 

4 7.7086 6.9443 6.5915 6.3882 6.2560 6.0942 5.9644 5.8579 5.8026 

5 6.6078 5.7862 5.4095 5.1922 5.0504 4.8759 4.7351 4.6187 4.5582 

7 5.5914 4.7375 4.3469 4.1202 3.9715 3.7871 3.6366 3.5108 3.4445 

10 4.9645 4.1028 3.7082 3.4780 3.3259 3.1354 2.9782 2.8450 2.7741 

15 4.5431 3.6823 3.2874 3.0556 2.9013 2.7066 2.5437 2.4035 2.3275 

20 4.3512 3.4928 3.0983 2.8660 2.7109 2.5140 2.3479 2.2032 2.1241 

30 4.1709 3.3159 2.9223 2.6896 2.5336 2.3343 2.1646 2.0149 1.9317 

60 4.0012 3.1505 2.7581 2.5252 2.3683 2.1666 1.9927 1.8365 1.7480 

( , )F n m  (fiSeris) ganawilebis zeda               

 -kritikuli wertilebi ( , ,n mF  ) 

  n  0.01   

m  1 2 3 4 5 7 10 15 20 

1 4052.2 4999.5 5403.4 5624.6 5763.6 5928.4 6055.8 6157.3 6208.7 

2 98.503 99.000 99.166 99.249 99.299 99.356 99.399 99.433 99.449 

3 34.116 30.817 29.457 28.710 28.237 27.672 27.229 26.872 26.690 

4 21.198 18.000 16.694 15.977 15.522 14.976 14.546 14.198 14.020 

5 16.258 13.274 12.060 11.392 10.967 10.455 10.051 9.7222 9.5526 

7 12.246 9.5467 8.4513 7.8466 7.4605 6.9929 6.6201 6.3143 6.1554 

10 10.044 7.5594 6.5523 5.9944 5.6363 5.2001 4.8492 4.5582 4.4055 

15 8.6831 6.3588 5.4169 4.8932 4.5557 4.1416 3.8049 3.5223 3.3719 

20 8.0960 5.8489 4.9382 4.4306 4.1027 3.6987 3.3682 3.0880 2.9377 
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30 7.5624 5.3903 4.5098 4.0179 3.6990 3.3046 2.9791 2.7002 2.5486 

60 7.0771 4.9774 4.1259 3.6491 3.3388 2.9530 2.6318 2.3522 2.1978 

 

 

  n  0.005   

m  1 2 3 4 5 7 10 15 20 

1 16211 19999 21615 22500 23056 23715 24224 24630 24836 

2 198.50 199.00 199.17 199.25 199.30 199.36 199.40 199.43 199.45 

3 55.552 49.799 47.467 46.195 45.392 44.434 43.686 43.085 42.777 

4 31.333 26.284 24.259 23.155 22.456 21.622 20.967 20.438 20.167 

5 22.785 18.314 16.530 15.556 14.940 14.200 13.618 13.146 12.903 

7 16.235 12.404 10.882 10.050 9.5221 8.8853 8.3803 7.9677 7.7539 

10 12.826 9.4270 8.0807 7.3428 6.8723 6.3025 5.8467 5.4706 5.2740 

15 10.798 7.7007 6.4760 5.8029 5.3721 4.8473 4.4235 4.0697 3.8826 

20 9.9439 6.9865 5.8176 5.1744 4.7616 4.2569 3.8470 3.5020 3.3178 

30 9.1796 6.3547 5.2387 4.6233 4.2275 3.7416 3.3439 3.0058 2.8231 

60 8.4946 5.7950 4.7290 4.1399 3.7599 3.2911 2.9042 2.5705 2.3872 

 

 n 0.025  

m 1 2  3  4  5  6  7  8  9  10  

1 647.789 799.500 864.163 899.583 921.847 937.111 948.216 956.656 963.284 968.627 

2  38.5063 39.0000 39.1655 39.2484 39.2982 39.3315 39.3552 39.3730 39.3869 39.3980 

3  17.4434 16.0441 15.4392 15.1010 14.8848 14.7347 14.6244 14.5399 14.4731 14.4189 

4  12.2179 10.6491 9.9792 9.6045 9.3645 9.1973 9.0741 8.9796 8.9047 8.8439 

5  10.0070 8.4336 7.7636 7.3879 7.1464 6.9777 6.8531 6.7572 6.6811 6.6192 

6  8.8131 7.2599 6.5988 6.2272 5.9876 5.8198 5.6955 5.5996 5.5234 5.4613 

7  8.0727 6.5415 5.8898 5.5226 5.2852 5.1186 4.9949 4.8993 4.8232 4.7611 

8  7.5709 6.0595 5.4160 5.0526 4.8173 4.6517 4.5286 4.4333 4.3572 4.2951 

9  7.2093 5.7147 5.0781 4.7181 4.4844 4.3197 4.1970 4.1020 4.0260 3.9639 

10  6.9367 5.4564 4.8256 4.4683 4.2361 4.0721 3.9498 3.8549 3.7790 3.7168 

11  6.7241 5.2559 4.6300 4.2751 4.0440 3.8807 3.7586 3.6638 3.5879 3.5257 

12  6.5538 5.0959 4.4742 4.1212 3.8911 3.7283 3.6065 3.5118 3.4358 3.3736 

13  6.4143 4.9653 4.3472 3.9959 3.7667 3.6043 3.4827 3.3880 3.3120 3.2497 

14  6.2979 4.8567 4.2417 3.8919 3.6634 3.5014 3.3799 3.2853 3.2093 3.1469 

15  6.1995 4.7650 4.1528 3.8043 3.5764 3.4147 3.2934 3.1987 3.1227 3.0602 
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danarTi 4  (amocanebis pasuxebi) 

albaTobis Teoria 

Tavi I 

1. a) }49,42,35,28,21,14,7{ ; }2,3{ ; b) }{ s6s1,...,g6,g1,..., ; g) {Crdi-

loeT amerika, samxreT amerika, evropa, azia, avstralia, 

antarqtida}; d)  .  

3. CA  .  

5. a) }{ s6 s5, s4, s3, s2, s1, gs, gg, ; b) }{ s3 s2, s1,A ;  

g)  .  

7.  

a) { , , , , , , , ,MMMM MMMF MMFM MFMM FMMM MMFF MFMF MFFM   

, , , , , , , }FMFM FFMM FMMF MFFF FMFF FFMF FFFM FFFF ;  

b) }4,3,2,1,0{ .  

9. a) }8,6,5,4,3,2,0{CA ; b) BA ; g) }9,8,7,6,1,0{C ;  

d) }9,7,6,5,3,1{)(  BDC ; e) }9,8,7,6,1,0{)(  C ;  

v) {2,4}A C D   .  

11. }9:{  zzBA ; }51:{  zzBA .  

13. a) }18,...,4,3{ ; b) ]1,0[]1,0[  ; g) ,...}2,1,0{}{ kq, ; d) }101:),{(  jiji ; 

e) ]20,0[ .  

15. a) 1B ; b) 321 BBB ; g) kk B7

1 ; d) 765765765 BBBBBBBBB  ;             

e) 7654321 BBBBBBB . 17. 216. 19.  ;  . 23. ara. 25. a) A B ; b) 

A B ; g) A B ; d) A B ; e) A B ;  v) A B ; z) A B ; T) A ; i) 

( )A B ; k) B ; l). ( )B A ; m). B . 27. a) 1/56; b) 15/56;               g) 

15/28; d) 5/28. 29. a) 1/2;   b) 3/8; g) 1/8; d) 1/2.  31. a) 5/16; b) 

11/16; g) 15/16; d) 1/16. 33. a) 15/32; b) 1/2; g) 15/32; d) 15/32. 

37. yvela SemTxvevaSi 11/36. 39. orive tolia 1/2-is. 41. or-

ive tolia 1/3-is. 43. a) 1/9;  b) 5/9; g) 5/12; d) 11/36; e) 1/6.   

45. 91/216. 47. 125/216. 49. a) p5.0 ; b) p21 ; g) p .  
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55. a) 67.0100/8100/8100/20100/16100/20100/33100/50  ; 

b) ),,(:),(:),(:),(:)(:)(:)(: kjiPkjPkiPjiPkPjPiP  .  

57. 9/19; 10/19. 59. 9/10; 1/10. 61. 1/9; 1/12. 63. 245/354. 65. 1/4; 

83/1000. 67. 1/3; 2/15; 8/15; 13/15; 3/5. 69. 9/25; 4/25; 12/25; 

21/25; 3/5. 71. 37/56; 16/37. 75. 1/9. 77. 0.6; 1/3. 79. 2 2( 2 ) /a r a . 

81. (1 3ln 2) / 8 0.38  .  

Tavi II 

1. 9! = 362880 . 3. 6! = 720. 5. 3604

6 A . 7. 68403

20 A . 9. 

9765625510  . 11. 49 10 5 450000   .  

13. diax, 3593835937333  . 15. 2203

12 C . 

17. 13860)!2!4!6/(!12  .  19. 1203

10 C .  21. 953442005

50

2

10 CC .  

23. 3360)!2!3/(!8  . 25. 90185  . 27. 27216967899 4

9  A .  

29. 1638003

10

4

15 CC . 31. a) 6n , b) 6n . 35. 756. 37. 

11,552/)1(  nnn . 39. 18!33  . 41. 6n .  

43. 1352

6

3

10 CC . 45. 633 10361033  .  

47. a) 333 1033/10313233  ; b) 333 1033/891033  ; g) 
333 1033/1033  ; d) 3333 1033/533  ;  

e) 33 1033/10313233  . 49. 48. 51. 20.  

53. 4200 (sqema 3-3-4: 3 3

10 7C C ). 55. 35. 57. 56.  61. 24. 63. 

10!/(2!3!3!)=50400. 65. 100, 48, 48. 67. 4!3!=144.                  

69. 7!/(2!3!2!)=210. 71. 3654. 73. 320060162

9

3

9

3

9

5

9  CCCC .  

75. a) 1052

3

3

7 CC ; b) 1263

3

2

7

2

3

3

7  CCCC ; g) 1681

3

4

7

0

3

5

7  CCCC . 

77. }100,25,10{ ; 7/10, 1/5, 1/10; 9/10; 3/10.  

81. a) j

nC/1 ; b) j

nC/2 ; g) j

nCjn /)1(  .  

83. a) 00018.0)/( 1

44

5

44

1

43

1

39

4

5  CCCCC ; b) 00016.0)/( 1

44

5

44

1

1

2

39

3

5  CCCCC . 

85. k

mn

k

n AmA 

 /1 . 87. a) 1/9; b) 1/6.  

89. a) 8/3/ 3

8

2

7

1

1  CCC ; b) 28/9/ 3

8

1

3

2

2  CCC .  

91. 1/720. 93. 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. 95. a) 1/9; b) 1/6.  

97. a) 8/3/ 3

8

2

7

1

1  CCC ; b) 28/9/ 3

8

1

3

2

2  CCC .  

 99. a) 0.9; b) 0.6; g) 0.5; d) 0.4.  

101. 7037.030/ 55

30 A . 103. 0439.03/221 64  .  
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105. 210/1/ 6

10

6

6 CC ; 7/3/ 6

10

2

4

4

6  CCC ; 1-1/210=209/210.  

107. 25.0/ 7

10

1

2

3

4

4

5  CCCC .  

109. 0000011.0/)( 5

500000

5

10000

1

500000

4

10000  CCCC .  

111. a) 0.0001; b) 0.9999; g) 0.198; d) 0.1981. 113. a) 33/221; b) 

46/221. 117. 95.099.001.01 00  n

nC , 298log 05.0

99.0 n
 
.  

119. a) 0.04; b) 0.96; g) 0.42. 121. a) 0.35; b) 0.875; g) 0.55.  

123. 2/9. 125. 187.0515.0485.0515.0 21

3 C .  

127. 1. 129. 1. 131. damoukidebulia.  

133. 704.0)6.07.06.07.0(8.0  .  

135. 0028.0)/()/(1 3

9

3

3

3

9

3

6  CCCC .  

137. 22)1( ppppp  . 138. 2/9.  

139. I – 
3

2

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1
 ; 

II – 
3

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1
 .

 

Tavi III 

3. 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.            

5. a) 1/3, ara; b) 1/6, ki; g) 1/2, ara; d) 2/5, ara; e) 1/6, ki; v) 1, 

ara. 11. 0.986. 13. a) 0.9;           b) 0.6; g) 0.5; d) 0.4. 15. a) 2/11; b) 

6/25; g) 5/14. 17. a) 0.04;         b) 0.96; g) 0.42. 19. a) 0.35; b) 0.875;        

g) 0.55. 21. ara; 1)(0  AP  da AB  . 23. a) WeSmaritia; b) 

mcdaria; g) WeSmaritia; d) WeSmaritia Tu 1)( AP . 25. 0; 1/2; 

1. 27. 7n . 31. a) 5)2/1( ;  b) 5)9/5( ; g) 5)3/2( .  35. 512.0)5/4( 3  . 

37. a) 8/15; b) )1)32)(12/(()2)42)(22((  nnnn .  

39. 38.0))3/1()3/2((3 55  .  41. 22 )1(1 p ; 22 ))1(1( p .  

43. 4, 52.0)6/5(1 4  . 45. 
n)6/1(6 ; ))6/1(2)6/2((2

6

nnC  . 47. 3/20; 

9/35; 7/12.  49. 1/5; 5/13; 17/25; 1/2; 21/25. 51. 0.196; 0.288.  

53. 10 an 15.  

Tavi IV 

1. 99.4%. 3. a) 09.011.04.02  ;  

b) 54.0)04.01(04.0)04.045.0()11.04.0()45.01(45.0  ;  
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g) 91.009.01  ; d) 38.0 . 5. a) 2/1 ; b) )21/(1 p . 7. 

296.0135.0/05.08.0  . 9. a) 1/3; b) 1/2. 11. a) 81.09.0 2  ; b) 

775.0)19/18()11/9(  . 

13. 09.0)999.001.0001.099.0/(001.099.0  .  

15. a) )1(2 prp  ; b) )1)(1(1 pr  ; g) ))1)(1/(()1( rpppp  . 

17. a) 0.158; b) 0.316; g) 0.526.  

19. a) 0.031; b) 0.557;  g) 0.412. 21. a) 0.06; b) 0.94. 23. a) 38/63; b) 

16/25. 25. a) 125/512; b) 19/64; g) 135/512; d) 45/64.  

27. a) 1/3; b) 3/10. 29. a) 109/2000; b) 19/109.  

31. 0.984. 33. 0.016. 35. 3/8. 37. 5/16. 39. 11/27. 41. 0.853.  

43. 475. 45. a) 0.11; b) 0.08; g) 0.92; d) 0.92; e) 0.5; v) 0.08; z) 0.025. 

47. a) 0.125; b) 0.656; g) 0.986; d) 0.735.  

49. 4-jer. 51. 2/9. 53. a) 10)1(1 p ; b) 9)1(10 pp  ; g) 82 )1(45 pp  . 

55. 0.302. 57. 4-dan 3. 59. 1/46. 61. 70n .  

63. 100/95})
2

1
()

2

1
({ 210

0

10 



 kk
n

k

kC , 8n .  

65. 197191  n . 67. 23. 69. a) 0.0101; b) 0.1089; g) 0.2541.  

71. 0.9596. 73. a) 0.1353; b) 0.8572. 

75. 0.75; 0.8. 77. 0.24; 0.42; 0.706. 79. 2/5; 4/15; 1/8. 81. 1/2; 5/11. 

83. 5 p ; 4 p . 85. 0.25; 0.0577; 0.1057; 0.6676.  87. 3/7. 89. 0.32; 0.56.    

93. 8/23. 95. 1/5; 1/3. 97. 183/250; 44/183. 99. 1/6. 101. 5/324. 103. 

1/8; 3/8; 8/9. 105. 0.8; 0.56. 107. 0.5. 109. 0.52.  

Tavi V 

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. 3. 0, 1, 2 – 1/10, 3/5, 3/10. 25. 130; 

40; 120; 160; 360. 27. 12; 31; 34; 18; 5; 0. 33. 0,1, 2, 3, 4 – 0.04, 0.24, 

0.44, 0.24, 0.04; 2; 0.8. 35. 7/3; 0.745. 37. ( ) 95000E A  , 

( ) 115000E B  ; B . 39. 0.2; 2.8, 1.4. 41. 1, 2, 3, 4 – 1/6, 5/36, 25/216, 

125/216; 1.172; 0.5177. 43. 0, 1, 2 – 1/3, 8/15, 2/15; 0.8. 47. 2.734. 

49. 3.5-jer. 51. a) 8; b) 4.5. 53. 0.938. 55. 2. 59. 1.2; 0.72. 61. 0.48. 

63. 0; n . 65. 2.4; 1.99. 67. a) a , b ; b) 1 a , b ; g) 52 a , b4 . 69. 

8/3n ; 64/15n ; 8/3 ; n64/15 .  

71. )/( baak  ; )1()/()( 2  babakbaabk .  

73. I. 75. 1.54.  
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Tavi VI 

1. (10,1/ 6)Bi : 10 (4)P ; 10 (5)P ; 10 (6)P . 3. 0.0819; 0.0154; 0.0001; 1.2. 5. 

0.2119; 0.4728; 0.0498; 4.05. 7. 0.6123; 0.3877. 9. 0.6496. 11. 

0.1143. 13. 0.2039; 7. 15. (10,0.15)Bi ; 1.5; 1. 17. 0.224; 0.1991; 

0.5768. 19. 0.7787; 0.6916; 0..209. 21. 0.0821; 0.5162. 23. 0.0067; 

49.9wm. 25. ki; ara; ki. 27. 0.29, 0.39, 0.16, 0.13, 0.03; 1.23, 1.21, 

puasoni gamosadegia; 0.29, 0.36, 0.22, 0.09, 0.03; puasoni 

misaRebia.                       

29. 0.0472; 0.162. 31. 2.56; 122.9. 33. 0, 1, 2, 3 – 4324/5525, 

1128/5525, 72/5525, 1/5525.  35. 0.58. 37. 0.615. 0.615.  

39. 0.79; gamoZaxebebi unda Semodiodes SemTxveviT, damou-

kideblad, TiTo-TiTod da mudmivi intensivobiT.  

41. 2; 0.135; 0.188. 43. 0.067; 0.286. 45. 0.2381. 

Tavi VII 

1. 1/4; 1/16; 3/16. 3. 1/15; 11/40. 5. 400; 4/5; 1/3; 1/9; 8/27.  

7. 2.38; 2.73; 1.89. 9. --; 
1

2 2
2

 , 2; 
1

( 3 1)
2

 .  

11. 1. 13. 9/4, 27/80. 15. --; 8/3, 32/9. 17. --; 15, 75.  

19. 0; 0.5; 0.5; 0. 21. (0, / 2]cos ( )x x . 23. ( ) 0, 0;1 cos , 0 / 2;F x x x x      . 

1, / 2x   . 25. [2,8]

1
( )

6
x ; 3 . 27. 4/2 .  

29. 4/2 . 31. 0.0498.  

 

Tavi VIII 

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. 3. 0.4399; 1.1750; 2.0537; 1.0364; 

0.2275; 1.1750; 2.3263; 0.7722; -2. 3263; -1.8808; -1.0364; 0.  

5. 0.9522; 0.0098; 0.7475; 0.0038. 7. 0.0668. 9. 54.27; 40.31; 52.22; 

41.80. 11. 41.6; 29.9; 37.4; 31.7. 13. 65.0. 15. 9.51; 0.298. 17. 0.2094; 

0.0086; 0.1788; 0.6405; 105; 4; 89; 320. 19. 0.0049; 0.1943; (80, 

100). 21. 0.614; 20.9, 16.3; 17. 23. 0.041 kg; 0.054. 25. 49.1; 13.4.                

27. 1/8; 0.141; 4/3. 29. ( ) 1/ 2Uf x  , Tu [0.5, 2.5]x , da =0 

sxvagan; 3/2; 1/3. 31. 1/4; 1.6; 0.107; 1.68; 0.697; 0.351. 33. 0.921. 

35. 0.957. 37. bunebrivi: 0.936>0.928. 39. 18.94. 41. 47; 15. 43. 

6.82; 0.444. 45. 0.5858. 47. 3/2; 2 /32 . 49. 1.082. 51. ( ) cosf x x  , 

Tu 0 / 2x   , =0 sxvagan; / 6 . 53. 9.161; 1.827. 55. 58.69; 3.41; 
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ereklesaTvis (0.0334>0.0083); 0.119. 57. 1.632; 0.312; 0.775; 

6587. 59. 5/21; 0.443. 

 

Tavi IX 

1. 0.00012. 3. 80 . 5. 0.0017. 7. 0.036. 9. 0.009. 11. 55. 13. 0.985. 15. 

86. 17. 583. 19. 0.131. 21. 0.929. 23. 384.2385. 25. 1/ 4 ; 1/9 .  

27. 0.909.  29. ara. 31. 0.5586; [-0.0484, 0.1084]. 33. [1248, 1312].  

35. 0.0456.  

 


