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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-
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mel elementarul xdomilebas hqonda adgili, magram, piri-

qiT, es SeuZlebelia. sasurvelia, sazogadod, visargebloT 

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]}.  
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elementarul xdomilebaTa sivrcis nebismier qvesim-

ravles xdomileba ewodeba. Tu eqsperimentis konkretuli 

Sedegi ekuTvnis raime xdomilebas, maSin amboben rom es 

xdomileba moxda, xolo romelsac ar ekuTvnis – is xdomi-

leba ar moxda. xdomilebebi aRiniSneba didi laTinuri 

asoebiT: ,...,,, DCBA . xdomilebas A  uwodeben aucile-

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

B  xdomilebis gaerTianeba (an jami) ewodeba iseT xdomi-

lebas, romelic xdeba maSin, roca am xdomilebebidan erTi 

mainc xdeba da aRiniSneba simboloTi BA  (an BA  ). A  da 

B  xdomilebis TanakveTa (an namravli) ewodeba iseT xdo-

milebas, romelic xdeba maSin, roca es xdomilebebi er-

Tdroulad xdeba da aRiniSneba simboloTi BA  (an AB ). 

A  xdomilebis sawinaaRmdego xdomileba ewodeba iseT 

xdomilebas, romelic xdeba maSin, roca A  ar xdeba da aRi-

niSneba simboloTi A . A  da B  xdomilebis sxvaoba ewodeba 

iseT xdomilebas, romelic xdeba maSin, roca xdeba A , mag-

ram 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 
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wertili daecema l L  monakveTze: ||/|| LlP  . analogiuri 

ganmarteba gvaqvs sibrtyeze da sivrceSi. 

magaliTi 2. mrgvali samiznis farTobi aris 143 kv.inCi.  

samiznis centrSi mdebare wriul ares, romlis farTobia        

1 kv.inCi uwodeben `xaris Tvals~. danarCeni are dayofi-

lia 20 seqtorad, romlebic gadanomrilia 1-dan 20-mde. `xa-

ris Tvalis~ gareT aris agreTve samjeradi rgoli farTo-

biT 10 kv. inCi da orjeradi rgoli farTobiT 15 kv. inCi. 

vigulisxmoT, rom samiznes SemTxveviT esvrian isars da vi-

povoT albaToba imisa, rom daziandeba: a) orjeradi 

rgoli me-14 seqtorSi; b) me-14 seqtori, magram ara orje-

radi rgoli; g) samjeradi rgoli an `xaris Tvali~; d) luw-

nomriani seqtori an orjeradi rgoli. 

amoxsna. SemoviRoT xdomilebebi: 

A { } dazianda me -14 seqtori ,  

B { } dazianda "xaris Tvali" , 

D { } dazianda orjeradi rgoli , 

T { } dazianda samjeradi rgoli , 

E { } dazianda luwnomriani seqtori .  

cxadia, rom TiToeuli seqtoris farTobi iqneba 

1.720/)1143(  kv.inCi, xolo orjerad rgols TiToeul 

seqtorTan saerTo eqneba 75.020/15   kv. inCi farTi. Aami-

tom, albaTobis geometriuli ganmartebis Tanaxmad, saZi-

ebeli albaTobebi iqneba Sesabamisad: 

a) 005.0143/75.0)(  ADP ;  

b) 044.0143/75.0143/1.7)()()\(  DAPAPDAP ;  

g) 077.0143/10143/1)()()(  TPBPTBP ;  

d) 55.0143/75.010143/15143/1.710)()()()(  DEPDPEPDEP . 

bertranis paradoqsi. SemTxveviT iReben (avleben) qo-

rdas wreSi. ras udris albaToba imisa, rom qordis sigrZe 

aRemateba wreSi Caxazuli wesieri samkuTxedis gverds? 

amoxsna 1. simetriis mosazrebidan gamomdinare winas-

war SeiZleba mocemul iqnes qordis mimarTuleba. gavav-
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loT qordis perpendikularuli diametri. maSin mxolod 

is qorda aRemateba Caxazuli wesieri samkuTxedis gverds, 

romelic kveTs diametrs misi sigrZis 1/4-dan 3/4-mde. Se-

sabamisad, albaTobis geometriuli ganmartebis Tanaxmad, 

saZiebeli albaToba iqneba: 

2/12/]2)4/14/3[(  rr . 

amoxsna 2. zogadobis SeuzRudavad SegviZlia qordis 

erTi bolo davafiqsiroT wrewirze. am wertilSi gavle-

buli mxebi da Caxazuli wesieri samkuTxedis ori gverdi, 

romlis wvero am wertilSia, qmnis sam 60 gradusis tol 

kuTxes. amocanis pirobas akmayofilebs mxolod is qorde-

bi, romlebic xvdeba SuaTana 60 gradusiani kuTxis SigniT. 

amitom am gziT gamoTvlili saZiebeli albaToba iqneba:  

3/1180/60  . 

amoxsna 3. qordis mdebareobis dasadgenad sakmarisia 

davasaxeloT misi Suawertili. qorda akmayofilebs amo-

canis pirobas maSin da mxolod maSin, roca misi Suawerti-

li moTavsebulia mocemuli wrewiris koncentruli wre-

wiris SigniT, romlis radiusi pirvandelis naxevaria. ami-

tom saZiebeli albaToba tolia: 

4/1/)2/( 22 rr  . 

paradoqsis axsna. saqme imaSia, rom amocanis pirobaSi 

araa dazustebuli ra igulisxmeba qordis SemTxveviT gav-

lebaSi. pirvel SemTxvevaSi, diametris gaswvriv vasria-

lebT RerZs, is SeiZleba gaCerdes diametris nebismier 

wertilze. tolalbaTurad iTvleba RerZis gaCereba dia-

metris toli sigrZis intervalebSi, maTi mdebareobisgan 

damoukideblad diametris SigniT. meore SemTxvevaSi, wre-

wiris erT wertilSi damagrebuli RerZi asrulebs 180 

gradusian rxevas da iTvleba, rom RerZis gaCereba moce-

muli sigrZis rkalis SigniT damokidebulia mxolod rka-

lis sigrZeze da ara mis mdebareobaze, anu tolalbaTu-

rad iTvleba RerZis gaCereba wrewiris toli sigrZis rka-
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lebSi. rac Seexeba mesame amoxsnas, aq wertils vagdebT r  

radiusiani wris SigniT da veZebT albaTobas imisa, rom is 

moxvdeba 2/r  radiusis mqone koncentruli wris SigniT. 

Sesabamisad, sxvadasxva pasuxi aixsneba amocanis sxvadas-

xvanairi dasmiT. 

 

 

 

 

 

  

 

 

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. 

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/coslx  . 

b) g) a) 

A B 

a 

a 

a 

a 
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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 /)(  . 

  

 

 

 

  

 

  

 

 

cxadia, rom 2/aSABCD  , 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 . 

D A 

B 

x 

C 

F 0   2/  2/  

2/a  

2/l  E 

a 

x  

l 
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magaliTi 4. vipovoT albaToba imisa, rom simetriuli 

monetis ori damoukidebeli agdebisas erTjer mainc mova 

gerbi. 

amoxsna. am SemTxvevaSi  ={gg, gs, sg, ss}; }{ggP }{gsP = 

= }{sgP 4/1}{ ssP ; A ={gg, gs, sg} da 4/3)( AP . 

magaliTi 5. ras udris albaToba imisa, rom wesier 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 6. ganvixiloT SemTxveviT SerCeuli gogona, 

romelsac hyavs ori dedmamiSvili. ras udris albaToba 

imisa, rom mas ar hyavs da? 

amoxsna. elementarul xdomilebaTa sivrce iqneba ),,( cba  

sameulebis erToblioba, sadac I adgilas weria samSviliani 

ojaxis pirveli Svilis sqesi, II adgilas – meore Svilis sqesi 

da III adgilas – mesame Svilis sqesi. biWi aRvniSnoT b  asoTi, 

gogona – g  asoTi, xolo SerCeuli gogona – sg  simboloTi, 

maSin elementarul xdomilebaTa sivrce iqneba: 

{ , , , , , , , , , , , }  s s s s s s s s s s s sg gg gg g ggg g gb gg b g bg gbg bg g bgg g bb bg b bbg . 

Sesabamisad, saZiebeli albaToba tolia: 

P{ar hyavs da} = 3/12 = 1/4. 

magaliTi 7. 20 studentidan naxevari qalia da naxevari 

vaJi. maTgan SemTxveviT irCeven studentTa sabWos prezi-
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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-

cipis Tanaxmad, iqneba 1001010  . Sesabamisad, saZiebeli 

albaToba iqneba 19/5380/100  . 

magaliTi 8. texasur lotoSi Tqven irCevT xuT ricxvs 

da kidev erT bonus ricxvs 44,...,1  ricxvebidan. momgebiani 

ricxvebi irCeva SemTxveviT (gvaqvs 5 momgebiani da 39 wam-

gebiani ricxvi). ra ufro mosalodnelia: Tqven moigebT 

pirveli xuTi ricxviT bonus ricxvis gareSe, Tu moigebT 

pirveli xuTidan oTxi ricxviTa da bonus ricxviT?  

amoxsna. 44 obieqtidan 5 obieqts virCevT dabrunebis 

gareSe da dalagebas ar eqceva yuradReba. Sesabamisad, 

gvaqvs 5

44C  kombinacia (ix. Tavi II) da TiToeuli maTganisaT-

vis bonus ricxvis arCevis 44 SesaZlebloba. amdenad, sul 

Cven gvaqvs 47784352445

44 C  elementaruli xdomileba. Se-

moviRoT xdomilebebi: A = {mogeba pirveli xuTi 

ricxvebiT, bonus ricxvis gareSe} da B = {mogeba xuTidan 

oTxi ricxviTa da bonus ricxvis ricxviT}. cxadia, rom 

pirveli xuTi ricxvi igebs erTaderT SemTxvevaSi, xolo 

bonus ricxvis gamoricxva xdeba 43 SemTxvevaSi, amitom A  

xdomilebis xelSemwyob elementarul xdomilebaTa rao-

denoba aris 43431  . Sesabamisad, 

710947784352/43)( AP . 

momgebiani 5 ricxvidan 4-is amoCeva SeiZleba 54

5 C  

sxvadasxvanairad, xolo mexuTe momgebianis gamoricxva ki 

391

39 C  sxvadasxvanairad. amasTanave, B  xdomilebas xels 
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uwyobs bonus ricxvis erTaderTi varianti da sabolood 

gvaqvs: 1951395|| B . Sesabamisad,  

610447484352/195)( BP . 

e. i. B  xdomileba 44.4)109/(104 76   -jer ufro mosa-

lodnelia vidre A . 

magaliTi 9. 52 kartidan dabrunebis gareSe iReben 5 

karts. a) ras udris albaToba imisa, rom maTSi ar iqneba 

`guli~; b) ras udris albaToba imisa, rom maTSi iqneba k  

`guli~ )5,...,1,0( k ; g) `gulebis~ ra raodenobaa yvelaze 

ufro mosalodneli? 

amoxsna. elementaruli xdomilebebis raodenoba iqneba 
5

52C  (dalagebebs 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 dalage-

bas gaviTvaliswinebT, magram unda gaviTvaliswinoT ro-

gorc elementaruli xdomilebebis saerTo raodenobaSi, 

ise xelSemwyobi elementaruli xdomilebebis raodenoba-

Sic. es aixsneba im garemoebiT, rom samarTliania Tanafar-

doba: 
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 k5  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: 
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5

52

5

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

g) wina punqtSi miRebuli gamosaxulebis gamoyenebiT 

davrwmundebiT, rom yvelaze ufro mosalodnelia 1 `gu-

li~ albaTobiT 0.41. 

magaliTi 10 (`bednier~ bileTebze). 25 sagamocdo bile-

Tidan 5 `bednieria~, xolo danarCeni 20 – `ara bednieri~. 

romel students aqvs `bednieri~ bileTis aRebis meti al-

baToba: vinc pirveli iRebs bileTs, Tu vinc meore iRebs 

bileTs? 

amoxsna. aRvniSnoT pirveli studentis mier aRebuli 

bileTis nomeri i  asoTi, xolo meore studentis mier aRe-

buli bileTis nomeri j  asoTi. davuSvaT, rom `bednieri~ 

bileTebis nomrebia: 1, 2, 3, 4, 5. maSin cxadia, rom 

},25,...,2,1,:),{( jijiji  , 6002425||   da, bunebrivia, 

CavTvaloT, rom yvela elementaruli xdomileba tolal-

baTuria: 600/1),( jiP . 

SemoviRoT xdomilebebi: 

{ }A  pirvelma studentma aiRo kargi bileTi , 

{ }B  meore studentma aiRo kargi bileTi ,  

maSin am xdomilebebs aqvs Semdegi saxe: 

};25,...,1;5,...,1:).{( jijijiA   da 

};5,...,1;25,...,1:),{( jijijiB  . 

advili dasanaxia, rom | | 5 24 120  A , | | 5 4 20 5 120B      . 

amitom albaTobis klasikuri ganmartebis Tanaxmad: 

120 1
( ) ( )

600 5
P A P B   . 

e.i. orive students aqvs kargi bileTis aRebis erTi da 

igive albaToba. 

davaleba. wina amocanaSi vipovoT albaToba imisa, rom 

mesame studenti amoiRebs `bednier~ bileTs. 
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magaliTi 11 (galtonis dafa). gvaqvs dafaze samkuTxe-

dis formiT dalagebuli rgolebi ise, rom wveroSi erTi 

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 12. vipovoT albaToba imisa, rom wreSi Sem-

TxveviT Cagdebuli wertili ar Cavardeba am wreSi Caxa-

zul wesier eqvskuTxedSi. 

amoxsna. davuSvaT, rom wris radiusia R , maSin masSi Ca-

xazuli wesieri eqvskuTxedis gverdic iqneba R . amasTana-

ve, wris farTobia 2|| RS  , xolo eqvskuTxedis farTobia 

– .
2

33
|| 2Rs   amitom saZiebeli albaToba iqneba: 

2 2

2

3 3
R R

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

 
  

   


 

magaliTi 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 sigrZe-

ebi Sesabamisad yx,  da z -iT da elementarul xdomilebaTa 

sivrcis rolSi ganvixiloT sivrcis wertilTa simravle 

koordinatebiT ),,( zyx . Tu CavTvliT, rom AB  monakveTis 

sigrZe tolia 1-is, maSin elementarul xdomilebaTa siv-

rce iqneba kubi, romlis wiboa erTi. amave dros, xelSem-

wyob elementarul xdomilebaTa simravle (samkuTxedis 

aqsiomis Tanaxmad) Sedgeba im wertilebisagan, romelTa 
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koordinatebisaTvis sruldeba samkuTxedis utolobebi: 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, moyvani-

lia naxazze). 

 

 

 

 

 

 

 

 

 

 

 

 

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  

magaliTi 14 (Sexvedris amocana). ori piri SeTanxmda 

garkveul adgilze Sexvdes erTmaneTs 6-dan 7 saaTamde. 

TiToeuli maTgani SemTxveviT momentSi midis daTqmul 

adgilas da meores elodeba 20 wuTis manZilze (Semdeg ki 

midis). vipovoT albaToba imisa, rom es pirebi Sexvdebian 

erTmaneTs. 

x 

y 

z 
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amoxsna. avRniSnoT, erT-erTi piris daTqmul adgilze 

misvlis dro x6 -iT, xolo meore piris – y6 -iT (sadac 

x  da y  gamosaxulia saaTebSi). elementarul xdomilebaTa 

sivrcis rolSi SegviZlia aviRoT im ),( yx  wertilTa sim-

ravle, romlebic erTeulovan kvadrats ekuTvnis. am Sem-

TxvevaSi CvenTvis saintereso wertilTa (xelSemwyob ele-

mentarul xdomilebaTa) simravle iqneba erTeulovani 

kvadratis im wertilTa simravle, romelTa koordinatebi 

erTmaneTisagan daSorebulia ara umetes 3/160/20  -iT: 

 }3/1||);,{( yxyxA . 

 vinaidan 3/13/13/13/13/1||  xyxxyyx . 

amitom advili gasagebia, rom A  simravle iqneba erTeu-

lovani kvadratis SigniT 3/1 xy  da 3/1 xy  wrfeebs 

Soris moqceuli gaferadebuli are (roca 3/10  x , maSin 

3/1 xy  wrfis nacvlad qveda sazRvris rolSi iqneba x  

RerZi: 3/10  xy , xolo roca 13/2  x , maSin zeda 

sazRvari 3/1 xy  wrfis nacvlad iqneba 1y  wrfe: 

13/1  yx ). 

 

 

 
 
 
 
 
 
 
 
 
 

 

0          1/3        2/3       1                       x 

y 

1 

 

 

 

 

1/3 



 

 

amitom saZiebeli albaToba iqneba: 

9

5

1

3/23/21

||

||
)( 







A
AP . 
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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 gamoyene-

ba.  

magaliTad, dendrogramiT gamosaxuli monetis orjer 

agdebis Sesabamisi Sedegebis simravle iqneba: 

 

 

 

 

 

 

 

g 

g 
 

g 
 

s 
 

s 
 

s 
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magaliTi 1. ramdeni elementaruli xdomilebisagan 

Sedgeba elementarul xdomilebaTa sivrce Tu or kama-

Tels vagorebT erTjer? 

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 2. vagdebT erT monetas da vagorebT erT sa-

TamaSo kamaTels. moneta SeiZleba daeces 2 sxvadasxva mxa-

reze. am ori SesaZleblobidan TiToeulisaTvis kamaTeli 

SeiZleba daeces 6 waxnagidan nebismierze. Sesabamisad, Se-

saZlo SedegTa raodenoba, namravlis principis Tanaxmad, 

iqneba 1262  . es Sedegebia: g1, g2, . . . ,g6, s1, s2, . . . ,s6. 

magaliTi 3. vagdebT monetas erTjer, Tu movida gerbi 

meorejer vagdebT monetas, xolo winaaRmdeg SemTxvevaSi 

vagorebT saTamaSo kamaTels. moneta isev SeiZleba daeces 

2 sxvadasxva mxareze da kamaTeli aseve SeiZleba daeces 6 

waxnagidan nebismierze, magram aq darRveulia namravis 

principis ZiriTadi moTxovna, rom pirveli proceduris 

TiToeuli SedegisaTvis meore 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. 
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magaliTi 4. wvnianis, buterbrodis, desertisa da wve-

nisagan Semdgari sauzmis ramdeni sxvadsxva kombinaciis 

SeTavazeba SeiZleba momxmareblisaTvis, Tu SerCeva SesaZ-

lebelia 4 saxeobis wvnianisa, 3 saxeobis buterbrodisa, 5 

saxeobis desertisa da 4 saxeobis wvenisagan? 

amoxsna. sauzmis yvela SesaZlo variantebis raodeno-

ba, namravlis principis Tanaxmad, iqneba: 2404534  . 

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. 

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 daulage-

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

пС п т п т  . cxa-

dia, rom !m m

n nC m A  . 

magaliTi 6. ramdegi gansxvavebuli sia SeiZleba Sedge-

nil iqnes 7 sxvadasxva gvarisagan? 

amoxsna.  
7 7! 1 2 3 4 5 6 7 5040          . 

magaliTi 7. SejibrebaSi monawile 10 sportsmenidan 

pirvel sam adgilze gasuli sami gamarjvebuli ramden 
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sxvadasxvanairad SeiZleba ganTavsdes dasajildoebel 

kvarcxlbekze? 

amoxsna. .72089103

10 А  

magaliTi 8. SesarCev SejibrebaSi monawileobs 10 ada-

miani, romelTagan finalSi gadis sami. finalistebis ram-

deni gansxvavebuli sameuli SeiZleba gamovlindes? 

amoxsna. wina magaliTisagan gansxvavebiT, aq finalis-

tebis rigs (dalagebas) mniSvneloba ara aqvs. amitom viye-

nebT jufdebis formulas:  

.120
6

1098

!7!3

!103

10 





С  

magaliTi 9. 20 latariis bileTidan iReben ors I da II 

prizis mosagebad. ramdeni elementisagan Sedgeba elemen-

tarul xdomilebaTa sivrce? 

amoxsna. elementarul xdomilebaTa raodenoba iqneba 

3801920
!18

!20

)!220(

!202

20 


A . 

magaliTi 10. ipoveT 6 gansxvavebulcifriani telefo-

nis nomrebis ricxvi, Tu nebismier adgilas SesaZlebelia 

eweros nebismieri cifri. 

amoxsna. 15120056789106

10 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 12. vipovoT 4 studentisa da 3 profesorisa-

gan Sedgenil SesaZlo delegaciaTa raodenoba, romelic 

Sedgeba 2 studentisa da 1 profesorisagan.  
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amoxsna. 4 studentisagan 2 studentis SerCeva SeiZleba 

6
!2!2

!42

4 


C  sxvadasaxva gziT, xolo 3 profesorisagan 1 

profesoris SerCeva SeiZleba 3
!2!1

!31

3 


C  sxvadasxvanai-

rad. Sesabamisad, namravlis principis Tanaxmad, yvela Se-

saZlo delegaciaTa raodenoba iqneba 18361

3

2

4 CC . 

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-

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  . 

magaliTi 14. ganvixiloT marTkuTxovani nm  bade, 

romelic Sedgeba 11  kvadratebisagan. vipovoT im umok-

lesi gzebis raodenoba, romelsac mivyavarT marcxena qve-

da kuTxidan – wertilidan (0,0) marjvena zeda kuTxeSi – 

wertilSi ),( nm . 

amoxsna. umoklesi gza (0,0) wertilidan ),( nm  wertilSi 

Sedgeba nm   monakveTisagan, romelTa Soris m  horizon-

taluria da n  ki vertikaluri. sxvadasxva gza gansxvavdeba 

mxolod horizontaluri da vertikaluri monakveTebis mo-

nacvleobis rigiT. amitom gzebis saerTo raodenoba emTxve-

va im SesaZleblobebis raodenobas ramdennairadac nm   mo-

nakveTisagan SesaZlebelia SeirCes m  horizontaluri mo-

nakveTi, anu m

nmC   (SeiZleboda gangvexila im SesaZleblobe-

bis raodenoba ramdennairadac SesaZlebelia SeirCes ara m  

horizontaluri monakveTi, aramed n  vertikaluri monakve-

Ti da, maSin, pasuxi iqneboda n

nmC  . amiT, faqtobrivad, geo-

metriulad SevamowmeT, rom n

nm

m

nm CC   ). 
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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 gan-

lagebuli 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 

mxolod 4!/(2! 2!)=6 gansxvavebuli gadanacvleba: xxyy ; 

xyxy ; yxxy; yyxx; xyyx  da yxyx .  
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samarTliania Semdegi zogadi debuleba: im n  obieqtis 

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  obieqtisa-

gan Semdgari simravlis m  qvesimravled SesaZlo dayofa-

Ta ricxvis gamoTvla. simravlis dayofa ewodeba mis qve-

simravleTa iseT erTobliobas, romelTa gaerTianeba mo-

cemuli simravlis tolia, xolo am qvesimravleTa nebismi-

eri wyvili uTavsebadia. TiToeul qvesimravleSi elemen-

tTa dalagebas mniSvneloba ara aqvs. ganvixiloT simravle 

{a, e, i, o, u}. am simravlis SesaZlo dayofebi or nawilad, 
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romelTagan pirveli Seicavs 4 elements, xolo meore 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 dayofaTa ra-

odenoba aRiniSneba simboloTi 1,4

5C , sadac qveda ricxvi 5 

gviCvenebs dasayofi simravlis elementTa mTlian raode-

nobas, 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  obieqtisa-

gan Semdgari simravlis m  nawilad SesaZlo dayofaTa ra-

odenoba, sadac pirveli nawili Seicavs 1n  elements, meore 

nawili – 2n  elements da a. S. m -uri nawili – mn  elements 

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
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magaliTi 16. ramden sxvadasxvanairad SeiZleba gadana-

wildes 7 mecnieri sastumros erT 3 adgiliansa da or 2 

adgilian nomrebSi? 

amoxsna. SesaZlo gadanawilebaTa raodenoba iqneba  

210
!2!2!3

!72,2,3

7 


C . 

polinomialuri formula. ganvixiloT amocana imis Sesa-

xeb Tu rogor gavxsnaT frCxilebi n

kaaa )( 21   gamosaxu-

lebis 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  elementiani 

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  ele-

mentidan m  elementiani jufdebebis ganmeorebebiT to-

lia m

mn

n

mn

m

n CCf 1

1

1 



  . 
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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, 

n  elementidan nebismier m  elementian jufdebas ganmeo-

rebebiT Seesabameba mimdevroba Sedgenili m  erTianisa-

gan da 1n  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 4n , xolo 3m . amitom saZie-

beli raodenoba iqneba: 203

134

3

4  Cf . 

magaliTi 18. dominos qvebi SeiZleba ganvixiloT ro-

gorc 7 ricxvidan (0, 1, 2, 3, 4, 5, 6) or elementiani jufde-

bebi ganmeorebebiT. amitom am jufdebaTa raodenoba aris 

282

127

2

7  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. 



 27 

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 . 

magaliTi 20. vipovoT m  cvladis usarulod warmoeba-

di funqciis n  rigis gansxvavebul kerZo warmoebulTa ra-

odenoba. n  rigis kerZo warmoebuli araa damokidebuli 

gawarmoebis rigze, is damokidebulia mxolod imaze Tu 

ramdenjer xdeba gawarmoeba TiToeuli cvladiT. amitom 

n  rigis gansxvavebul kerZo warmoebulTa raodenoba to-

li iqneba nxxx m  21
 gantolebis mTel arauaryo-

fiT amonaxsnTa raodenobis, e. i. m

mn

m

n Cf 1 -is. 

albaTobis gamoTvla kombinatorikis gamoyenebiT. 

amorCeva dabrunebiT: eqsperimentis yovel nabijze yu-

Tidan amoRebuli burTi ukan brundeba. vigulisxmoT, rom 

burTebi gadanomrilia ricxvebiT 1-dan M -mde. ganasxva-

veben ori tipis amorCevebs: dalagebuli amorCevebi da da-

ulagebeli amorCevebi. dalagebuli amorCevebi aRiniSneba 

simboloTi ( naa ,...,1 ), xolo daulagebeli amorCevebi – 

[ naa ,...,1 ].  

dabrunebiT dalagebuli amorCevis SemTxvevaSi:  

},...,1;,...,1:),...,(:{ 1 niMaaa in    da nM || . 

daulagebeli amorCevebi dabrunebiT: 

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

nMC 1||  . 

amorCeva dabrunebis gareSe: Mn   da amoRebuli bur-

Ti 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 ||  
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saboloo suraTi aseTia: 

 dalagebuli daulagebeli 

dabrunebiT  nM   
1

n

M nC  
 

dabrunebis gareSe  n

MA   n

MC  

 

magaliTad, 3M  da 2n -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); 

II. raodenoba yvela SesaZlo kombinaciebis, ramdennai-

radac SesaZlebelia m  mgzavri ganvaTavsoT n  vagonSi, 

tolia mn  (dalagebuli amorCeva dabrunebiT, sadac M n  

da n m ); 

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 

dabrunebiT, amasTanave amorCevebi iTvleba dalagebulad, 

sadac 365M   da n m ); 

IV. raodenoba yvela SesaZlo kombinaciebis, ramdennai-

radac SesaZlebelia 5 burTi ganvaTavsoT 5 yuTSi, ise rom 
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erT yuTSi iyos erTi burTi, tolia 5! (namravlis princi-

pis Tanaxmad); 

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 22. 15 detalisagan Semdgari partiis Sesamow-

meblad, romelTa Soris 5 uvargisia, SemTxveviT arCeven 

sam detals. detalebis partia iTvleba uvargisad Tu 

uvargisi aRmoCndeba erTi detali mainc. vipovoT alba-

Toba imisa, rom partia iqneba uvargisi. 

amoxsna. pirveli detalis SerCeva SesaZlebelia 15 

sxvadasxvanairad, meore detalis SerCeva SesaZlebelia 14 

sxvadasxvanairad da mesame detalis SerCeva SesaZlebelia 

13 sxvadasxvanairad. Sesabamisad, namravlis principis Ta-

naxmad, yvela SesaZlo sameulTa raodenoba iqneba 131415  . 

gadavideT CvenTvis saintereso A  xdomilebis sawinaaR-

mdego xdomilebaze: A  – amorCeul sam detalSi samive iq-

neba vargisi. aseTi sameulis arCeva unda moxdes 10 vargisi 

detalidan da, wina msjelobis analogiurad, A -is xelSem-
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wyob sameulTa raodenoba iqneba 8910  . amitom saZiebeli 

albaToba iqneba: 

91

67

131415

8910
1)(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 sxvadasxva 

nomris micema imdennairad SeiZleba, ramdennairadac 20 

obieqti SeiZleba ganTavsdes 20 adgilas, anu !20||  . ana-

logiurad, 12 nomerSi 12 Tbiliselis ganTavseba SesaZle-

belia !12  sxvadasxvanairad, xolo darCenil 8 nomerSi kon-

ferenciis danarCeni 8 monawilis ganTavseba SesaZlebelia 

!8  sxvadasxvanairad, damoukideblad imisagan Tu romeli 

Tbiliseli zRvaze xedis mqone romel nomerSi moxvdeba. 

amitom, namravlis principis Tanaxmad, xelSemwyob elemen-

tarul xdomilebaTa raodenoba iqneba !8!12|| A . Sesabami-

sad, saZiebeli albaToba iqneba: 

6109.7
131920

178

!20

!8!12
)( 







AP . 

magaliTi 24. agdeben n  cal saTamaSo kamaTels. ipoveT 

albaToba imisa, rom mosul qulaTa jami iqneba: a) n ; b) 

1n . 

amoxsna. saTamaSo kamaTlis yoveli agdeba SeiZleba 

dasruldes 6 sxvadasxva SedegiT erTmaneTisagan damouki-

deblad. amitom, namravlis principis Tanaxmad, elementa-

rul xdomilebaTa sivrce Sedgeba n

n

6666 



jer

 sxvadasxva 

n -eulisagan. amaTgan, erTaderTi iqneba iseTi sadac mo-

sul qulaTa jami aris n  (kerZod, ( 
jern

1...,,1,1 )). meore SemTxve-
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vaSi ki xelSemwyobi n -eulebia isini, sadac erT adgilas 

dgas 2-iani, yvela danarCeni ki 1-ianebia. Sesabamisad, aseT 

n -eulTa raodenoba emTxveva n  adgilidan erTi adgilis 

SerCevaTa raodenobas anu n -s. amitom saZiebeli albaTo-

bebi iqneba: a) n6/1 ; b) nn 6/ . 

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.  
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amoxsna. am SemTxvevaSi elementarul xdomilebaTa siv-

rce 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: 

)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 26. latariis 100 bileTidan 25 momgebiania. 

ipoveT albaToba imisa, rom 3 bileTis SeZenisas Tqven 

darCebiT mogebis gareSe (xdomileba A ). 

amoxsna. ganvixiloT am amocanis amoxsnis ori gza, rom-

lebic erTmaneTisagan gansxvavdeba elementarul xdomi-

lebaTa sivrcis ganmartebiT.  

I elementarul xdomilebaTa sivrce ganvmartoT, ro-

gorc nayidi bileTebis nomrebis mimdevroba. am SemTxveva-

Si cxadia, rom 3

100|| A , xolo 3

75|| AA   da saZiebeli alba-

Toba iqneba: 

418.0
9899100

737475
)(

3

100

3

75 





A

A
AP . 

II elementarul xdomilebaTa sivrce ganvmartoT ro-

gorc nayidi bileTebis erToblioba, simravle (sameuli). 

es SesaZlebelia radgan Cven gvainteresebs ara rogori 

rigiTobiT iqna SeZenili bileTebi, aramed maTSi momgebia-

nebis raodenoba. am SemTxvevaSi gasagebia, rom 3

100|| C  da 

3

75|| CA  , xolo saZiebeli albaToba iqneba: 
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418.0
9899100

737475
)(

3

100

3

75 





C

C
AP . 

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 28 (damTxvevebze). vipovoT albaToba imisa, 

rom: a) m  SemTxveviT arCeuli adamianis dabadebis dReebi 

ar daemTxveva erTmaneTs (im pirobiT, rom yvela dRe to-

lalbaTuria); b) m  SemTxveviT arCeul adamianSi moiZebne-

ba ori mainc iseTi, romelTa dabadebis dReebi daemTxveva 

erTmaneTs.  

amoxsna. a) elementarul xdomilebaTa sivrce Seesabameba 

dalagebul amorCevebs dabrunebiT, sadac 365M   da n m , 

anu | | 365m  ; xolo xelSemwyobi elementaruli xdomilebebi 

ki dalagebul amorCevebs dabrunebis gareSe, sadac agreTve 

365M   da n m , amitom maTi raodenobaa – 
365

mA . Sesabamisad, 

albaTobis klasikuri ganmartebis Tanaxmad, gvaqvs: 

)
365

1
1()

365

2
1)(

365

1
1(

365
)( 365 


mA

mP
m

m

. 
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b) sawinaaRmdego xdomilebis albaTobis gamoTvlis we-

sis Tanaxmad ki gvaqvs, rom  

m

mA
mQ

365
1)( 365 . 

moviyvanoT am albaTobis mniSvnelobebis cxrili zo-

gierTi m -is SemTxvevaSi: 

m 4 16 22 23 40 64 70 

Q(m) 0.01636 0.28360 0.47569 0.50730 0.89123 0.99711 0.99916 

sainteresoa aRiniSnos, rom (molodinis sawinaaRmde-

god!) klasis moswavleTa raodenoba, romelSic 1/2-is toli 

albaTobiT moiZebneba ori moswavle mainc erTi da igive da-

badebis dReebiT, arc ise didia: igi tolia mxolod 23-is. 

magaliTi 29 (mogeba latareaSi). gvaqvs M  bileTi gada-

nomrili ricxvebiT erTidan M -mde, romelTagan n  bile-

Ti nomrebiT erTidan n -mde momgebiania ( nM 2 ). vyidu-

lobT 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-

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 . 
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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 10n , maSin 670,0)( BP . 

davaleba. wina amocanis pirobebSi vipovoT albaToba 

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

momgebiani. 

magaliTi 30 (urTierTobis upiratesobaze). davuSvaT 

klasSi, romelSic 10 moswavlea tardeba gamokiTxva, sadac 

TiToeulma moswavlem anketaSi unda miuTiTos is sami am-

xanagi, romelsac aZlevs upiratesobas cxra amxanagidan. 

A  iyos xdomileba, rom erT-erTi moswavle dasaxelebul 

iqna yvela SesaZlo cxra anketaSi. ras udris misi albaTo-

ba, Tu anketis Sevseba iyo SemTxveviTi, anu anketis Sevse-

bis nebismieri kombinacia tolalbaTuria. 

amoxsna. calkeuli moswavlisaTvis anketis Sevsebis 

sxvadasxva kombinaciaTa raodenoba tolia 3

9C -is, xolo 10 

anketis Sevsebis variantebis raodenoba pirveli magali-

Tis analogiurad tolia 103

9 )(C -is. vinaidan erTi anketa Se-

iZleba Sevsebul iqnes nebismierad, xolo danarCen cxra 

anketaSi erTi pasuxi dafiqsirebulia da danarCeni ori pa-

suxi ki SeiZleba nebismierad amoirCes rva SesaZlebeli pa-

suxidan, amitom elementaruli xdomilebebis raodenoba 

A -Si tolia 3 2 9

9 8| | ( )A C C   (Tu wyvilis pirvel komponents 

SeuZlia miiRos m  gansxvavebuli mniSvneloba, xolo meo-

re komponents ki pirvelisgan damoukideblad – n  gansxva-

vebuli mniSvneloba, maSin aseTi wyvilebis raodenoba nam-

ravlis principis Tanaxmad iqneba – m n ). aqedan gvaqvs: 

9

9

3

9

2

8

103

9

92

8

3

9

3

1
)(

)(

)(
)( 




C

C

C

CC
AP . 
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davaleba. wina amocanaSi ipoveT albaToba imisa, rom 

erT-erTi studenti dasaxelebuli iqneba k -jer ( 9k ). 

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 raodeno-

ba, 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  

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. 

magaliTi 32 (mxedvelobiT moZebnaze). davuSvaT gvaqvs 

N  cali SemTxveviT dalagebuli geometriuli figura, 

romelTa Soris M  cali marTkuTxedia ( NM  ). moiTxove-

ba moiZebnos yvela marTkuTxedi, Tu Zebna warmoebs ele-

mentebis (figurebis) saTiTaod skanirebiT fiqsaciis mo-

culobiT erTi elementi, amasTanave xdeba dakvirvebuli 

elementis poziciis damaxsovreba da mas Tavidan aRar 

vubrundebiT. vipovoT albaToba imisa, rom damkvirvebeli 

SeZlebs aRmoaCinos yvela M  marTkuTxedi ara umetes n  

dakvirvebisas ( NMn ,..., )? 

amoxsna. yvela SesaZlo elementarul xdomilebaTa rao-

denoba iqne-ba n

NC || . xelSemwyobi elementaruli xdomi-

lebebi iseTi [ naa ,...,1 ] erTobliobebia, romlebSic M  adgi-

las ganTavsebulia marTkuTxedebi (amis SesaZleblobaTa 
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raodenobaa M

MC ), xolo danarCen MN   adgilas ki ara mar-

TkuTxedebi (amis SesaZleblobaTa raodenobaa Mn

MNC 

 ). ami-

tom xelSemwyobi elementaruli xdomilebebis raodenoba 

iqneba M

MC Mn

MNC 

  . Sesabamisad, saZiebeli albaToba tolia 

M

N

M

n

n

N

Mn

MN

n

N

Mn

MN

M

M

M
C

C

C

C

C

CC
nP 










)( . 

 

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 



 38 

A  xdomilebis pirobiTi albaToba pirobaSi, rom adgi-

li hqonda B  xdomilebas aRiniSneba )|( BAP  (an ( )BP A ) sim-

boloTi da  

( | ) : ( ) / ( )P A B P A B P B  , Tu 0)( BP . 

Tvisebebi:  

1)|(0  BAP ;  

BA =Ø   0)|( BAP ;  

AB     1)|( BAP ; 

Tu  ji AA Ø, roca ji  , maSin: 
1 1

[( ) | ] ( | )
n n

i ii i
P A B P A B

 
  ; 

)|(1)|( BAPBAP  ; 

)(1)( BAPBAP  ; 

)(1)( BAPBAP  ; 

]|)[()|()|(]|)[( CBAPCBPCAPCBAP  ; 

]|)[()|(]|)\[( CBAPCAPCBAP  . 

namravlis albaTobis formula 

( ) ( ) ( | ) ( ) ( | )P A B P A P B A P B P A B     . 

( ) ( ) ( | ) [ | ( )]P A B C P A P B A P C A B      . 

sazogadod:  

1 2 1 2 1 1 1( ) ( ) ( | ) ( | )n n nP A A A P A P A A P A A A       . 

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 
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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 

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 2. ras udris albaToba imisa, rom ori kamaT-

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

rebisas jamSi mova 7 qula, B  – ori kamaTlis gagorebisas ja-

mSi mova 11 qula. cxadia, rom )}3,4(),4,3)(2,5(),5,2(),1,6(),6,1{(A  

da )}5,6(),6,5{(B . rogorc aRniSnuli iyo, am SemTxvevaSi 

elementarul xdomilebaTa sivrce Sedgeba tolSesaZle-

beli 36 elementaruli xdomilebisagan, amitom albaTobis 

klasikuri ganmartebis Tanaxmad: 6/136/6)( AP  da 

18/136/2)( BP . garda amisa, gasagebia, rom A  da B  xdo-

milebebi uTavsebadia da, Sesabamisad, gvaqvs:  

9/218/16/1)()()(  BPAPBAP . 

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 IA , 

}{ aminds icnobs sworad sadguri IIB . 

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"
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 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 

pirobiTi albaToba imisa, rom 1 agvistos iqneba `sveli~ 

amindi, pirobaSi rom prognozs akeTebs I sadguri).  

magaliTi 4. Tqven moismineT axal ambebSi, rom 50%-ia 

Sansi imisa, rom SabaTs iwvimebs da 50%-ia Sansi imisa, rom 

kviras iwvimebs. aris Tu ara swori: 100%-ia Sansi imisa, 

rom dasvenebis dReebis ganmavlobaSi iwvimebs. 

amoxsna. es daskvna ar aris swori. Tu SemoviRebT xdo-

milebebs: }{ iwvimebsSabaTsA  da }{ iwvimebskvirasB , 

xdomileba – dasvenebis dReebis ganmavlobaSi iwvimebs 

aris BA . gvaqvs: 5.0)()(  BPAP . amitom  

)(1)()()()( BAPBAPBPAPBAP  , 

rac naklebia 1-ze, anu Sansi imisa, rom dasvenebis dReebSi 

iwvimebs naklebia 100%-ze. Secdoma mdgomareobs imaSi, 

rom Cven SegviZlia albaTobebis pirdapiri Sekreba mxo-

lod maSin, roca xdomilebebi uTavsebadia maSin, rodesac, 

sazogadod, albaTobebis jams unda gamovakloT Tanakve-

Tis albaToba, romelic am SemTxvevaSi niSnavs, rom iwvi-

mebs rogorc SabaTs, ise kviras. 

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 , 

...,2,1k . 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 ; 
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 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 6. yuTSi aris 10 TeTri, 10 Savi da 10 wiTeli bu-

rTi. yuTidan SemTxveviT iReben 5 burTs dabrunebis gareSe. 

ras udris albaToba imisa, rom maTSi ar iqneba yvela feri? 

amoxsna. SemoviRoT xdomilebebi:  

}{ TeTri aris arW , }{ Savi aris arB da 

}{ wiTeli aris arR . 

maSin CvenTvis saintereso xdomileba iqneba RBW  . 

cxadia, rom  RBW . advili dasanaxia, rom:  

5

30

5

20 /)()()( CCRPBPWP  ; 

5

30

5

10 /)()()( CCWRPRBPBWP  . 

Sesabamisad, sami xdomilebisaTvis jamis albaTobis 

formula gvaZlevs: 

32.00/3/3}{ 5

30

5

10

5

30

5

20  CCCCP feri yvela aris ar . 

magaliTi 7. albaToba imisa, rom iwvimebs SabaTs igivea 

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

cnobilia, rom wvimian dRes mosdevs wviamiani dRe alba-

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

ebis ganmavlobaSi iwvimebs. 

 amoxsna. SemoviRoT xdomilebebi: }{ iwvimebsSabaTsA  

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 
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( ) ( | ) ( ) 0.7 0.5 0.35P A B P B A P A     . 

amitom gvaqvs: 65.035.01)( BAP . 

magaliTi 8. 52 kartidan SemTxveviT iReben 4 karts dab-

runebis gareSe. Tu maTSi aRmoCnda k  `tuzi~, maSin meore 52 

kartidan iReben k  karts. ras udris albaToba imisa, rom 

orive dastidan aRebuli iqneba zustad or-ori `tuzi~? 

amoxsna. SemoviRoT xdomilebebi: {A  ori "tuzi" I  

}dastidan  da }{ dastidan II tuzi"" oriB . CvenTvis sain-

tereso xdomileba iqneba BA , romlis albaTobis pirda-

piri gziT gamoTvla ar aris martivi, magram saqme sakmaod 

gamartivdeba Tu gamoviyenebT pirobiT albaTobis cnebas 

da visargeblebT namravlis albaTobis formuliT. advili 

dasanaxia, rom: 

2

52

2

48

2

4)(
C

CC
AP


  da 

2

52

2

4)|(
C

C
ABP   

da, Sesabamisad, 0001.0)()|()(  APABPBAP .  

magaliTi 9. ganvixiloT ojaxebi, sadac or-ori bavSvia. 

rogoria albaToba imisa, rom ojaxSi orive bavSvi vaJia 

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

mainc – vaJia? 

amoxsna. aq elementarul xdomilebaTa sivrce aseTia  

{ }  vv, vq, qv, qq , 

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

oTxive Sedegi 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: 
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2

1

2/1

4/1

)(

)(

)(

])[(
)|( 







AP

BAP

AP

ABAP
ABAP , 

3

1

4/3

4/1

)(

)(

)(

)]()[(
)|( 











BAP

BAP

BAP

BABAP
BABAP . 

magaliTi 10. Tu A  da B  damoukidebeli xdomilebebia, 

maSin damoukidebelia agreTve xdomilebebi: A  da B , A  da 

B , A  da B . advili misaxvedria, rom sakmarisia Semowmdes 

A  da B  xdomilebebis damoukidebloba. Sesamowmebelia, 

rom )()()( BPAPBAP  .G gvaqvs: 

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

( ) ( ).

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

P A B P A B

         

   
 

amitom, A  da B  xdomilebebis damoukideblobis sa-

fuZvelze vRebulobT Sesamowmebel Tanafardobas: 

)()()()()()()()( BPAPBPAPAPBAPAPBAP  . 

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

ori kamaTlis i -uri ( 2,1i ) 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 12. A  da B  damoukidebeli xdomilebebia da 

)|( BAP  1)|( BAP . ipoveT )(AP . 
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amoxsna. vinaidan A  da B  damoukidebelia, amitom da-

moukidebeli iqneba agreTve A  da B . Sesabamisad, SegviZ-

lia davweroT: 

)(2)()()|()|(1 APAPAPBAPBAP  . 

amitom 2/1)( AP . 

magaliTi 13. Tu uTavsebad A  da B  xdomilebebs gaaCni-

aT aranulovani albaTobebi, maSin isini aradamoukidebe-

lia. marTlac, vinaidan BA , amitom Tu A  da B  iqne-

boda damoukidebeli, maSin unda Sesruldes toloba 

0)()()()(  PBAPBPAP ,  

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

magaliTi 14. 36 kartisagan Semdgari dastidan SemTxve-

viT iReben erT karts. aris Tu ara damoukidebeli xdomi-

lebebi: A  – es karti mefea, B  – es karti agurisaa? 

amoxsna. cxadia, rom BA  iqneba xdomileba, rom es 

karti aguris mefea. albaTobis klasikuri ganmartebidan 

gvaqvs:  

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

ramdenadac am SemTxvevaSi sruldeba toloba ( )P A B   

( ) ( )P A P B , amitom aRniSnuli xdomilebebi damoukidebelia. 

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 al-

baTobaa 4/52=1/13 da Tu Tqven gaqvT informacia, rom amo-

Rebuli 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:  
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52/4)( AP , 4/152/13)( BP , 

52/1}{)(  gulisaa"" tuzi""PBAP  

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

moukidebelia. 

magaliTi 16. Tu magaliT 15-Si kartis dastidan winas-

war gadavagdebT `aguris~ 2-ians darCeba Tu ara A  da B  

damoukidebeli? 

amoxsna. erTi SexedviT unda vifiqroT, rom pasuxi da-

debiTia, vinaidan `aguris~ 2-ians araferi saerTo ara aqvs 

arc `gulebTan~ da arc `tuzebTan~. magram sinamdvileSi 

es ase ar aris. kartis gadagdebam Secvala `tuzis~ pro-

porcia dastaSi (4/51-is nacvlad gaxda 4/51), maSin roca ar 

Secvlila proporcia `gulebSi~ (is isev darCa 1/13). for-

malurad upirobo albaToba 51/4)( AP , xolo pirobiTi 

ki aris 13/1)|( BAP  da eseni toli ar aris.  

magaliTi 17 (de meres amocana). azartuli TamaSebis 

moyvaruli frangi Sevalie de mere sTavazobda 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  , 4,3,2,1i . 
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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
. 

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 18. gonebagafantuli moqalaqe uadgilo ad-

gilas quCaze gadasvlisaTvis 12-jer iqna dajarimebuli. 

cnobilia, rom es yovelTvis xdeboda samSabaTobiT an 

xuTSabaTobiT. aixsneba es SemTxveviTobiT, Tu am dReebSi 

patruli aZlierebs sagzao moZraobis kontrols?  

amoxsna. SemoviRoT xdomilebebi:  

{

}

A  12 -jer daajarimes samSabaTobiT an 

xuTSabaTobiT SemTxveviT
; 

{

1,2,...12;

kA k

k





-uri dajarimeba samSabaTobiT an 

xuTSabaTobiT SemTxveviT},    
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{12B -jer daajarimes kviris erTsa da imave

or dRes SemTxveviT}.
 

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

da 

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

1221  APAPAPAP . 

meores mxriv, kviris erTsa da imave or dRes 12-jer 

SemTxveviT dajarimeba iqneba gaerTianeba TanaukveTi 

xdomilebebis: 12-jer SemTxveviT dajarimeba orSabaTo-

biT an samSabaTobiT, 12-jer SemTxveviT dajarimeba orSa-

baTobiT an oTxSabaTobiT da a.S. 12-jer SemTxveviT daja-

rimeba SabaTobiT an kviraobiT. TiToeuli am xdomilebis 

albaToba tolia 0.0000003-is, xolo maTi raodenoba Sead-

gens 212

7 C -s. Sesabamisad,  

0000063.00000003.021)( BP . 

orive es albaToba Zalian mcirea anu rogorc erT, ise 

meore SemTxvevaSi dajarimebis albaToba mizerulad mci-

rea, rac miuTiTebs imaze, rom aRniSnul dReebSi patruli 

ufro metad momTxovnia. 

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 . 
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magaliTi 20. Tqven iciT, rom Tqvens axal mezobels 

hyavs 2 Svili. erT dRes Tqven dainaxeT, rom mezobeli se-

irnobda Tavis gogonasTan erTad. ras udris albaToba 

imisa, rom mezoblis meore Svilic gogonaa? 

amoxsna. erTi SexedviT es magaliTi 19-is msgavsia. 

Tqvenma dakvirvebam gamoricxa 2 biWis SemTxveva bb  da pi-

robiTi albaToba meore rom gogonaa unda iyos 1/3. meo-

res mxriv, vinaidan Cven vgulisxmobT, rom sxvadasxva bav-

Svis sqesi damoukidebelia, albaToba unda iyos 1/2.  

avxsnaT raSia aq saqme. pirveli amoxsna arasworia. 1/3 

aris albaToba imisa, rom mezobels hyavs 2 gogona, roca 

cnobilia, rom mas hyavs sul cota erTi gogona. xolo uka-

nasknel SemTxvevaSi Cven ar vflobT analogiur infoorma-

cias. Cven mxolod imas davakvirdiT, rom mezobeli seirnob-

da konkretul gogonasTan. es gansxvaveba Zalian mniSvnelo-

vani da arsebiTia da moiTxovs gavafarTovoT elementarul 

xdomilebaTa sivrce, raTa gvqondes SesaZlebloba aRvwe-

roT rogor irCevs mezobeli Tu romel bavSvTan erTad wava 

saseirnod. am mizniT, bavSvs, romelic midis mSobelTan er-

Tad saseirnod gavukeToT zeda indeqsad varskvlavi. maSin 

axali elementarul xdomilebaTa sivrce iqneba 

},,,,,,,{  gggggbbgbggbbbbb , 

sadac, magaliTad, gb  niSnavs, rom ufrosi Svili biWia, 

xolo umcrosi – gogona da mSobeli seirnobs biWTan er-

Tad. Tu mSobeli bavSvs irCevs SemTxveviT, maSin yvela 

elementarul xdomilebas aqvs 1/8-is toli albaToba. ax-

la advili dasanaxia, rom 4 elementaruli xdomilebis 

dros seirnobs mSobeli gogonasTan da aqedan or SemTxve-

vaSi meore bavSvi agreTve gogonaa. Sesabamisad, saZiebeli 

pirobiTi albaToba iqneba 2/4=1/2.  

magaliTi 21. sistema Sedgeba damoukideblad funqcio-

nirebadi ori komponentisagan, romelTagan TiToeuli 

funqcionirebs albaTobiT p . ipoveT albaToba imisa, rom 

sistema ifunqcionirebs komponentebis: a) mimdevrobiTi 

SeerTebisas; b) paraleluri SeerTebisas. 
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amoxsna. SemoviRoT xdomilebebi: 

}{ ebsfunqcionir sistemaA ,  

}{1 ebsfunqcionir komponenti IA ,  

}{2 ebsfunqcionir komponenti IIA .  

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 22 (`bednier~ bileTebze). 25 sagamocdo bile-

Tidan 5 `bednieria~, xolo danarCeni 20 – `ara bednieri~. 

romel students aqvs `bednieri~ bileTis aRebis meti al-

baToba: vinc pirveli iRebs bileTs, Tu vinc meore iRebs 

bileTs? 

amoxsna. I TavSi es magaliTi ukve amovxseniT albaTobis 

klasikuri ganmartebis gamoyenebiT. amovxsnaT axla igi 

elementarul xdomilebaTa sivrcis axleburi SemotaniTa 

da namravlis albaTobis formulis gamoyenebiT. winaswar 

SemoviRoT Semdegi xdomilebebi: A  iyos xdomileba, rom 

pirvelma studentma aiRo bednieri bileTi, xolo B  iyos 

xdomileba, rom meore studentma aiRo bednieri bileTi. 

maSin cxadia, rom urTierTgamomricxav xdomilebaTa 

simravle Sedgeba oTxi xdomilebisagan 

, , ,A B A B A B A B    . 

albaTobis klasikuri ganmartebis Tanaxmad 

5/125/5)( AP , xolo ( ) 20 / 25 4 / 5P A   . meore mxriv, amo-

canis Sinaarsidan gamomdinare, Tu cnobilia, rom pirvel-

ma studentma aiRo bednieri bileTi, maSin albaToba imisa 

rom meore studenti aiRebs bednier bileTs isev SeiZleba 

gamoviTvaloT albaTobis klasikuri ganmartebiT: am Sem-

TxvevaSi yvela SesaZlo SedegTa raodenobaa 24, xolo 
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xelSemwyob elementarul xdomilebaTa raodenoba ki mxo-

lod 4 (radgan erTi bednieri bileTi ukve aRebulia) da, 

Sesabamisad,  

6/124/4)|( ABP . 

analogiurad, 6/524/20)|( ABP , 24/524/5)|( ABP  

da ( | ) 19 / 24P B A  . amitom ori xdomilebis namravlis alba-

Tobis formulis Tanaxmad gvaqvs: 

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

6/124/55/4)(  BAP  da 30/1924/195/4)( BAP  

(SevniSnavT, rom Cven aq mxolod sisrulisaTvis gamov-

TvaleT yvela SesaZlo pirobiTi da namravlis albaTobebi).  

cxadia, rom )()( BABAB  . amitom albaTobaTa 

Sekrebis kanonis Tanaxmad 

))((5/16/130/1)()()( APBAPBAPBP  . 

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 

( 2,1i ). 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 . 
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amitom: 

b) mnAAPAAPAAAAPAP /)()()]()[()( 212121212  . 

 magaliTi 24. yuTs aqvs n  ujra. albaToba imisa rom 

burTi aris am ujrebidan erT-erTSi tolia p -si. ipoveT 

albaToba imisa, rom burTi aris i -ur ujraSi, Tu cnobi-

lia, rom burTi TiTeul ujraSi SesaZlebelia iyos Tana-

bari albaTobebiT? 

amoxsna. 
iA  iyos xdomileba, rom burTi aris i -ur uj-

raSi. A  iyos am xdomilebebis gaerTianeba 
1

n

i
i

A A


  . pirobis 

Tanaxmad  

pAP )(  da nAAP i /1)|(  . 

amitom  

npnpAAPAPAAPAP iii //1)|()()()(  . 

magaliTi 25. kartebis nakrebidan (romelSic 36 kartia) 

SemTxveviT iReben erT karts. ganvixiloT xdomilebebi: A  

iyos xdomileba, rom amoRebuli karti `agurisaa~, xolo 

B  iyos xdomileba, rom amoRebuli karti `suraTiania~ wi-

Teli feriT. arian Tu ara es xdomilebebi damoukidebeli? 

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 26. davuSvaT, rom vagorebT or saTamaSo kama-

Tels. ganvixiloT xdomilebebi: A  – pirvel kamaTelze 

movida kenti qula, B  – meore kamaTelze movida kenti qu-

la, C  – orive kamaTelze mosul qulaTa jami kentia. ga-

varkvioT am xdomilebebis damoukideblobis sakiTxi. 

cxadia, rom 2/16/3)()(  BPAP , xolo 4/136/33)( BAP . 

amitom A  da B  xdomilebebi damoukideblia. 

davaleba. SeamowmeT, rom 2/1)( CP . 
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SevniSnoT, rom A  da B  xdomilebidan erT-erTis mox-

denis pirobaSi C  xdomileba xdeba maSin da mxolod maSin, 

roca an pirvel, an meore kamaTelze, Sesabamisad, movida 

luwi qula anu gvaqvs Tanafardobebi: 

BACA   da BACB  . 

A  da B  xdomilebebis damoukideblobidan gamomdina-

re xdomilebebi A  da B  da A  da B  agreTve damoukideb-

lebia, amitom  

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

Sesabamisad,  

4/1)()(  BAPCAP  da 4/1)()(  BAPCBP . 

es Tanafardobebi ki, 2/1)( CP  albaTobis gaTvaliswi-

nebiT niSnavs, rom damoukideblebia A  da C  da B  da C  

xdomilebaTa wyvilebic. 

davaleba. SeamowmeT, rom xdomilebebi 26-e magali-

Tidan ar aris erToblivad damoukidebeli. 

magaliTi 27. davuSvaT, vagdebT sam monetas. Semovi-

RoT xdomilebebi:  

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

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 28 (dabadebis dReebze). vipovoT albaToba 

imisa, rom konkretuli skolis 150 moswavlidan erTi ma-

inc dabadebulia mocemul fiqsirebul dRes, magaliTad, 

pirvel seqtembers? 
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amoxsna. SemoviRoT xdomilebebi:  

}09.1{ adabadebulistudentiuri iAi
, 150,...,2,1i ; 

}09.1{ adabadebulinstudentida150maincerTiA . 

naTelia, rom 
iA  xdomilebebi erToblivad damoukide-

belia da 365/1)( iAP . garda amisa, 
i

i
AA

150

1
  da, maSa-

sadame, sapovnelia damoukidebel xdomilebaTa gaerTia-

nebis albaToba. gadavideT sawinaaRmdego xdomilebaze da 

visargebloT de-morganis kanoniT. maSin gvaqvs: 

)()(1)(1)(1)(1)( 1

150

1

150

1
ni

i
i

i
APAPAPAPAPAP 


. 

ramdenadac 365/11)( iAP , Tu visargeblebT niutonis 

binomis formuliT 



n

j

jj

n

n xCx
1

)1( , miviRebT, rom: 

 44

150

33

150

22

150 )
365

1
()

365

1
()

365

1
(

365

150
)( CCCAP . 

vinaidan, 41,0365/150  , xolo  

4
4 4 4

150

1 150 1 (0,41)
( ) ( ) 0.005
365 365 24 24

C    , 

amitom mwkrivis niSancvladobis gamo, Tu gadavagdebT 

mwkrivis wevrebs dawyebuli me-5 wevridan (mwkrivebis zoga-

di Teoriidan gamomdinare), SesaZlebelia vamtkicoT, rom  

2 3(0.41) (0.41)
( ) 0.41 0.41 0.08 0.01 0.34.

2 6
P A         

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 
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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 

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

. 
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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,...,1m , 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.  

 

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 formulas:  
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)|()()(
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 `warmatebas~ 

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

deben). A  xdomilebis moxdenis albaToba nebismieri eqspe-

rimentisaTvis mudmivia da tolia pAP )( , sadac 10  p . 

Sesabamisad, qpAPAP  :1)(1)(  ( 1 qp ). 

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 
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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?  

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 
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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:  

}{ samSoblo""sityvamiiRebaA  da 

}{ o""asoaoriveB . 

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

isini TavianT mdebareobas daubrundeba albaTobiT 1/2, 
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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 2. filtvebis kibos ganviTarebis riski sazo-

gadod daaxloebiT 0.1%-ia, xolo mwevelebs Soris ki 0.4%. 

cnobilia, rom mosaxleobis 20% mwevelia. ras udris al-

baToba imisa, rom aramwevels ganuviTardeba filtvebis 

kibo?  

amoxsna. SemoviRoT xdomilobebi: A = {ganuviTardeba 

kibo} da B = {mwevelia}. saZiebelia pirobiTi albaToba –

 P )|( BAP . amocanis pirobis Tanaxmad gvaqvs, rom: 

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

8.02.01)( BP , 004.0%100:%4.0)|( BAP . 

SevitanoT es monacemebi sruli albaTobis formulaSi 

da iqidan amovxsnaT saZiebeli pirobiTi albaToba. gvaqvs: 

)|(8.0004.02.0001.0 BAP , 

saidanac 00025.0)|( BAP . 

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 
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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 n10  TeT-

ri burTi. maSin sruli albaTobis formulis Tanaxmad: 

2

1
)

10

10

10
(

2

1
)( 




nn
AP ; 

3) erT yuTSi CavdoT k10  ( 91  k ) burTi, xolo meore-

Si ki k10  burTi. pirvel yuTSi CavdoT nk   ( 101  nk ) 

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

sruli albaTobis formulis Tanaxmad gvaqvs: 

)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.  
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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. 

magaliTi 4. ganvixiloT sami saTamaSo kamaTeli A , B  

da C , romelTa waxnagebze Sesabamisad weria:  

kamaTeli A : 1, 1, 5, 5, 5, 5 

kamaTeli B : 3, 3, 3, 4, 4, 4 

kamaTeli C : 2, 2, 2, 2, 6, 6 

TamaSi mimdinareobs Semdegnairad: Tqven da Tqveni mo-

winaaRmdege debT TiTo-TiTo lars da Tqven TavazobT 

mowinaaRmdeges airCios saTamaSo kamaTeli da gaagoros 

igi. Semdgom Tqven irCevT erT-erTs darCenili kamaTle-

bidan da agorebT mas. mogebulia is visac mouva ufro ma-

Rali qula. TiTqos Tqvens mowinaaRmdeges gaaCnia upira-

tesoba, vinaidan igi pirveli irCevs kamaTels. magram, ram-

denadac TqvenTvis cnobilia misi arCevani, yovelTvis Se-

giZliaT ise SearCioT mogebis albaToba, rom is meti iyos 

1/2-ze. es aixsneba Semdegi garemoebiT: saTamaSo kamaTle-

bi iseTia, rom A  kamaTelze saSualod meti qula modis 

vidre B  kamaTelze; B  kamaTelze saSualod meti qula mo-

dis vidre C  kamaTelzeME da C  kamaTelze saSualod meti 

qula modis vidre A  kamaTelze. marTlac, Tu aRvniSnavT 

agreTve saTamaSo kamaTlebze mosul qulebs Sesabamisad 

A , B  da C  asoebiT, maSin cxadia, rom 

3/26/4)5()(  APBAP , 

3/26/4)2()(  CPCBP , 

xolo mesame SemTxvevisaTvis visargebloT sruli al-

baTobis formuliT: 

 )5()5|()1()1|()( APAACPAPAACPACP  
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9

5

3

2

3

1

3

1

6

4
)6(

6

2
1  CP . 

rogorc vxedavT, yvela es albaToba naxevarze metia. 

gasagebia ra iqneba meore gamgoreblis strategia: a) Tu 

pirveli airCevs A  kamaTels, maSin meorem unda arCios C  

kamaTeli; b) Tu pirveli airCevs B  kamaTels, maSin meorem 

unda arCios A  kamaTeli; g) Tu pirveli airCevs C  ka-

maTels, maSin meorem unda arCios B  kamaTeli. marTalia, 

TiTqos Tqven Zalian guluxvi xarT Tqveni oponentis mi-

marT aZlevT ra mas uflebas gaakeTos pirveli arCevani, 

magram swored misi arCevanis codna gaZlevT upirate-

sobas.E 

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  

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. 

A=5 

C=2 

A=1 

C=6 

mogeba 

mogeba 

wageba 
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amoxsna. SemoviRoT xdomilobebi: 
iA  ( 2,1i ) – 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  . 

magaliTi 6 (simpsonis paradoqsi). berklis universite-

tis genderuli tipis kvlevebSi SeniSnul iqna, rom kacebi 

ufro metad xvdebian doqtoranturaSi vidre qalebi. er-

Ti wlis Semdeg doqtoranturaSi miRebul iqna mamakacebis 

45% da qalebis 30%. Semdgomi kvlevebisaTvis SeirCa 6 di-

di universiteti da doqtorantura daiyo or kategoriad; 

`martivi~ da `rTuli~ imis mixedviT sad ufro advilia da 

sad ufro Zneli doqtoranturaSi moxvedra. aRmoCnda, 

rom `rTul~ kategoriaSi Cairicxa mamamakacebisa da qale-

bis daaxloebiT erTi da igive – 26-26%. amitom gadaxra ka-

cebis sasargeblod cxadia unda yofiliyo meore (`mar-

tiv~) kategoriaSi. magram `martiv~ kategoriaSi Caricxul 

iqna qalebis 80 % da kacebis mxolod 62%. Sesabamisad, 

sadRac unda iyos Secdoma. qvemoT moyvanilia doqtoran-

turis konkursSi monawile (frCxilebSi) da Caricxuli ka-

cebisa da qalebis ricxvi kategoriebis mixedviT: 

 kaci qali 

`martivi~ 864 (1385) 106 (133) 

`rTuli~ 334 (1306) 451 (1702) 

jami  (2691)  (1835) 
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ganvixiloT SemTxveviT SerCeuli konkursanti. A  iyos 

xdomileba, rom konkursanti Cairicxeba doqtoranturaSi, 

xolo M  da W  – Sesabamisad, konkursanti kaci da qalia. 

`rTuli~ da `martivi~ kategoriebi aRvniSnoT Sesabamisad D  

da E  asoebiT. cnobilia, rom 45.0100/45)|( MAP  da 

3.0100/30)|( WAP . zemoT moyvanili cxrilidan Cans, rom: 

26.01306/334)|( DMAP , xolo 62.01385/864)|( EMAP  

da   

26.01702/451)|( DWAP , xolo 80.0133/106)|( EWAP . 

rogorc vxedavT,  

)|()|( DWAPDMAP    da  )|()|( EWAPEMAP  , 

magram )|()|( WAPMAP  , anu Caricxvis pirobiTi albaTo-

bebi qalebisaTvis orive kategoriaSia igivea an ufro ma-

Ralia vidre kacebisaTvis, maSin rodesac kategoriebis 

gareSe Caricxvis pirobiTi albaTobebi qalebisaTvis uf-

ro dabalia. naTelia, rom aq Secdoma ar aris, magram es 

jer kidev gamoiyureba paradoqsalurad. am faqtis asax-

snelad visargebloT sruli albaTobis formuliT piro-

biTi albaTobisaTvis, romlis Tanaxmad: 

)|()|()|()|()|( WEPEWAPWDPDWAPWAP  , 

)|()|()|()|()|( MEPEMAPMDPDMAPMAP   

da vxvdebiT, rom `winaaRmdegobis~ safuZvelia pirobiTi 

albaTobebi – )|( WDP , )|( WEP , )|( MDP  da )|( MEP , sadac 

asaxulia Tu rogor irCeven kacebi da qalebi TavianT ka-

tegoriebs. albaToba imisa, rom kaci airCevs `rTul~ da 

`martiv~ kategorias aris Sesabamisad: 

49.02691/1306)|( MDP  da 51.0)|( MEP , 

xolo qalebisaTvis Sesabamisi albaTobebi iqneba: 

93.01835/1702)|( WDP  da 07.0)|( WEP . 
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amgvarad, qalebi TiTqmis yovelTvis irCeven `rTul~ 

kategorias, maSin rodesac kacebi daaxloebiT erTnairad 

irCeven `rTul~ da `martiv~ kategoriebs da swored amaSi 

mdgomareobs paradoqsis amoxsna. 

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. 

magaliTi 8. (kunZulis amocana). kunZulze mokles ada-

miani da mkvleli unda iyos kunZulis darCenili n  mcxov-

rebidan erT-erTi. danaSaulis adgilis Seswavlisas gake-

Tebulma `dnm~-s analizma aCvena, rom mkvlels gaaCnia gan-
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sakuTrebuli genotipi, romelic cnobilia da mTel mo-

saxleobaSi gvxvdeba p  proporciiT. vigulisxmoT, rom 

kunZulis mcxovrebTa genotipebi damoukidebelia. gamom-

Ziebelma daiwyo kunZulis mcxovrebTa genotipebis Semow-

meba. pirveli vinc Seamowmes iyo batoni zezva da mas aRmo-

aCnda mkvlelis genotipi. ras udris albaToba imisa, rom 

batoni zezva damnaSavea? 

amoxsna. SemoviRoT xdomilobebi: C={batoni zezva 

damnaSAvea} da D={batoni zezvas genotipi aRmoCenilia 

mkvlelobis adgilze}. saZiebelia pirobiTi albaToba 

)|( DCP , romlis gamosaTvlelad unda visargebloT baie-

sis formuliT, sadac dagvWirdeba rogorc )(CP -s, ise 

`pirdapiri~ pirobiTi albaTobebis codna. )(CP  aris al-

baToba imisa, rom batoni zezva damnaSavea manam sanam geno-

tipebis Semowmeba dawyebula da, Tu Cven davuSvebT, rom 

aranairi mizezi ar arsebobs imisa, rom romelime persona-

Si meti eWvi SevitanoT vidre sxva romelimeSi, maSin buneb-

rivia CavTvaloT, rom nCP /1)(  . Tu batoni zezva damnaSa-

vea, maSin misi genotipi aucileblad aRmoCndeba danaSau-

lis adgilze da, Sesabamisad, 1)|( CDP . Tuki batoni zez-

va udanaSauloa, maSin misi genotipi isev SeiZleba aRmoC-

ndes danaSaulis adgilze im albaTobiT ra proporciiTac 

gvxvdeba aRniSnuli genotipi sazogadod adamianTa popu-

laciaSi, anu pCDP )|( . amitom: 

pnnpn

n
DCP

)1(1

1

)/11()/1(1

)/1(1
)|(







 . 

Semdegi magaliTi gviCvenebs, rom sxvadasxva midgomam 

SeiZleba sxvadasxva pasuxamde migviyvanos. 

magaliTi 9. Tqven iciT rom Tqvens axal mezobels hyavs 

ori Svili. erT Rames Tqven fanjaras esroles qva da dai-

naxeT bavSvi, romelmac Tqveni baRidan Seirbina mezoblis 

saxlSi. sibnele iyo da Tqven mxolod is gaarCieT, rom bav-

Svi biWi iyo. meore dRes darekeT mezoblis karebze da ka-

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

damnaSavea? 
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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: 2n  da 2/1p  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: 

{ , , , , , , , , , ,

, , , , , }

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
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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|AB) = 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:  
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3

2
1

3

1

2

1

3

2
)( CP . 

magaliTi 10 (asoebis amocnoba). gvaqvs asoebis ori er-

Toblioba: 

I={К, И, З, Н} da II={З, Ч, Н}. 

SemTxveviT virCevT erT erTobliobas da arCeuli er-

Tobliobidan erT asos. amorCeul asos Zalian mcire drois 

ganmavlobaSi vuCvenebT damkvirvebels (ise rom mas ar Se-

uZlia mTlianad aRiqvas aso). rogoria asos sworad gamoc-

nobis albaToba, Tu damkvirvebelis pasuxia `Н~, roca is 

asos gamosaxulebaSi dainaxavs vertikalur xazs da pasuxia 

`З~, roca asos gamosaxulebaSi vertikaluri xazi ar aris? 

amoxsna. SemoviRoT xdomilebebi:  

iA { i , i 1,2}  amorCeulia uri erToblioba ; 

`К~, `И~, `З~, `Н~ da `Ч~ – iyos xdomileba, rom warmodge-

nilia Sesabamisad К, И, З, Н da Ч asoebi; 

{ }B  damkvirvebelmasworadupasuxa . 

amocanis pirobebSi cxadia: 

2/1)()( 21  APAP ; 

(P "К"| 1A )= (P "И"| 1A )= (P "З"| 1A )= (P "Н"| 1A )=1/4,    (P "Ч"| 1A )=0; 

(P "З"| 2A )= (P "Ч"| 2A )= (P "Н"| 2A )=1/3,   (P "К"| 2A )= (P "И"| 2A )=0. 

vinaidan 1A  da 2A  xdomilebaTa srul sistemas qmnian, 

amitom TiToeuli asos sworad amocnobis albaToba Seg-

viZlia gamovTvaloT sruli albaTobis formuliT: 

(P "К") = )( 1AP (P "К"| 1A ) + )( 2AP (P "К"| 2A ) = 1/8; 

(P "И") = )( 1AP (P "И"| 1A ) + )( 2AP (P "И"| 2A ) = 1/8; 

(P "З") = )( 1AP (P "З"| 1A ) + )( 2AP (P "З"| 2A ) = 7/24; 

(P "Н") = )( 1AP (P "Н"| 1A ) + )( 2AP (P "Н"| 2A ) = 7/24; 

(P "Ч") = )( 1AP (P "Ч"| 1A ) + )( 2AP (P "Ч"| 2A ) = 1/6. 
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amocanis pirobebSi agreTve cxadia, rom swori pasuxis 

pirobiTi albaTobebi sxvadasxva asoebis warmodgenis Sem-

TxvevaSi Sesabamisad iqneba: 

(P B |"К") =  (P B |"И") = (P B |"Ч") = 0 da (P B |"З") = (P B |"Н") = 1. 

vinaidan, "К", "И", "З", "Н" da "Ч" agreTve xdomilebaTa 

sruli sistemaa, amitom sruli albaTobis formula gvaZ-

levs swori pasuxis albaTobas: 

)(BP (P "К") (P B |"К") + (P "Н") (P B |"Н") + (P "И") (P B |"И") +  

+ (P "З") (P B |"З") + (P "Ч") (P B |"Ч") = (P "Н")+ (P "З") = 7/12. 

Sesabamis dendrogramas eqneba Semdegi saxe: 

 

 

 

 

 

 

 

 

 

 

 

 

 

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-

1A  

2A  

K  

K  

K  

K  

1/2 

1/2 

1/4 

3/4 

0 

1 

К 

И 

З 

Н 

Ч 

B

 
B
 B
 
B
 B
 

B
 B
 
B
 B
 

B
 

1/8 

1/8 

7/24 

7/24 

1/6  

0 

0 

0 

1 

1 

1 

1 

0 

0 

1 



 73 

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 12. pacientis naxvis Semdeg eqims miaCnia, rom 

Tanabrad SesaZlebelia ori avadmyofobidan erT-erTi: X  

an Y . diagnozis dasazusteblad pacients agzavnian ana-

lizze, romlis Sedegi X  avadmyofobis dros dadebiT re-

aqcias iZleva 30% SemTxvevaSi, xolo Y  avadmyofobis dros 

ki 20% SemTxvevaSi. analizma mogvca dadebiTi reaqcia 

(xdomileba B ). romeli avadmyofobaa ufro albaTuri? 

amoxsna. xdomilebaTa srul sistemas qmnis xdomilebe-

bi: 1A = {pacients aqvs X  avadmyofoba}, 2A ={pacients aqvs 

Y  avadmyofoba}. amasTanave, 5.0)()( 21  APAP . garda amisa, 

3.0100/30)|( 1 ABP  da 2.0100/20)|( 2 ABP  amitom baie-

sis formula gvaZlevs: 

6.0
25.0

15.0

)|()()|()(

)|()(
)|(

2211

11
1 




ABPAPABPAP

ABPAP
BAP , 

4.0
25.0

1.0

)|()()|()(

)|()(
)|(

2211

22
2 




ABPAPABPAP

ABPAP
BAP . 

vinaidan )|()|( 21 BAPBAP  , amitom X  avadmyofoba uf-

ro albaTuria. 



 74 

magaliTi 13. klubis wevrebma unda airCion klubis pre-

zidenti. albaToba imisa, rom arCeuli iqneba beqa, nika an 

luka Sesabamisad aris 0.3, 0.5 da 0.2. Tu airCeven beqas, ni-

kas an lukas, maSin albaToba imisa, rom gaizrdeba klubis 

sawevro gadasaxadi Sesabamisad aris 0.8, 0.1 da 0.4. vipovoT 

albaToba imisa, rom klubis prezidentad arCeul iqna lu-

ka, 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


 . 

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 14. sistema Sedgeba paralelurad SeerTebu-

li ori elementisagan saimedoobiT 1p  da 2p , romlebic 

mwyobridan gamodian erTmaneTisagan damoukideblad. sis-

tema muSaobs Tu erTi elementi mainc muSaobs. ipoveT al-

baToba imisa, rom ar muSaobs I elementi. 

amoxsna. SemoviRoT xdomilebebi: A  – I elementi muSa-

obs, B  – II elementi muSaobs, C  – sistema muSaobs. amoca-

nis pirobis Tanaxmad: BAC  , 1)( pAP   da 2)( pBP  . Sesa-

bamisad, albaTobis cnobili Tvisebebis Tanaxmad, gvaqvs: 

)1)(1(1)(1])([1)(1)( 21 ppBAPBAPCPCP  . 
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 amitom pirobiTi albaTobis ganmartebisa da namrav-

lis albaTobis formulis gamoyenebiT, Tu gaTvaliswi-

nebT, rom 2)()|( pBPACP  , advilad miviRebT, rom:  

)1)(1(1

)1(

)(

)|()(

)(

)(
)|(

21

21

pp

pp

CP

ACPAP

CP

CAP
CAP







 . 

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  ( 2,1i ) – 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 . 

monti holis paradoqsi: warmoidgineT, rom Tqven mona-

wileobT TamaSSi, romelSic Tqven imyofebiT sami karis 

win. wamyvani, romlis Sesaxebac cnobilia, rom is patiosa-

nia, SemTxveviT aTavsebs erTi karis ukan avtomobils, xo-

lo danarCeni ori karis ukan TiTo velosipeds. wamyvani 

geubnebaT: `Tavidan Tqven irCevT erT kars, mere me gagi-

RebT darCenili oridan erT kars, romlis ukan dgas velo-

sipedi. Semdeg Tqven SegiZliaT Tavidan gaakeToT karis 

arCevani: an airCioT sxva kari an ar SecvaloT pirvandeli 

arCevani. amis Semdeg wamyvani aRebs Tqven mier sabolood 
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SerCeul kars da igebT imas, rac am karis ukanaa~. gaizrde-

ba Tu ara Tqveni Sansi moigoT avtomobili, Tu SecvliT 

pirvandel arCevans? 

Tavidan albaToba imisa, rom Tqven airCevT kars, rom-

lis ukan dgas avtomobili aris 1/3. mas Semdeg rac wamyvani 

gaaRebs kars, romelSic dgas velosipedi, adamianebis um-

ravlesoba Tvlis, rom avtomobilis mogebis albaToba 1/2-

ia, magram es ase ar aris. wamyvanma icis, sad dgas avtomobi-

li da amitom ar aRebs im kars, sadac dgas avtomobili.  

swori pasuxia: diax, avtomobilis mogebis Sansebi or-
jer gaizrdeba, Tu moTamaSe Secvlis pirvandel arCevans. 
amis yvelaze martivi axsna SemdegSi mdgomareobs: imisaT-

vis, rom moigoT avtomobili pirvandeli arCevanis Secvlis 

gareSe Tqven Tavidanve unda gamoicnoT is kari romlis 

ukan dgas avtomobili. amis albaToba 1/3-ia. Tuki Tqven Ta-

vidan airCevT im kars, romlis ukanac dgas velosipedi (amis 

albaTobaa 2/3, radganac aris ori velosipedi da erTi av-

tomobili), maSin pirvandeli arCevanis Secvlis SemTxveva-

Si Tqven calsaxad moigebT avtomobils, radganac darCeni-

li iqneboda avtomobili da erTi velosipedi da wamyvanma 

gaaRo is kari, romlis ukanac idga velosipedi.  

amoxsna. SemoviRoT xdomilebebi: iA  – avtomobili 

dgas i -uri karis ukan ( 3,2,1i ); C _ moTamaSis pirvandeli 

arCevania kari #1; D  – wamyvanma gaaRo kari #3, sadac aRmoC-

nda velosipedi; B  – moTamaSis pirvandeli arCevania ka-

ri #1, xolo wamyvanma gaaRo kari #3, sadac aRmoCnda velosi-

pedi. cxadia, rom DCB  . 

pirobiTi albaTobis ganmartebidan gamomdinare cxa-

dia, rom: 

)|()|()|()|( iiii ACPACDPADCPABP  . 

amitom baiesis formula Semdegnairad gadaiwereba: 









3

1

)()|()|(

)()|()|(
)|(

j

jjj

iii

i

APACPACDP

APACPACDP
BAP . 
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moTamaSis pirvandeli arCevani araa damokidebuli Tu 

romeli karis ukan dgas sinamdvileSi avtomobili (man ar 

icis sad dgas avtomobili) anu C da Ai (i=1,2,3) damoukidebeli 

xdomilebebia. Sesabamisad, ( | ) ( | ) ( | ) ( )  1 2 3P C A P C A P C A P C . 

am faqtis gaTvaliswinebiT, wiladis P(C) -ze Sekvecis Sem-

deg, baiesis formula miiRebs saxes:  









3

1

)()|(

)()|(
)|(

j

jj

ii

i

APACDP

APACDP
BAP . 

Tu moTamaSem airCia kari #1, xolo avtomobili dgas ka-

ri #2-is ukan, maSin wamyvani valdebulia gaaRos (aucileb-

lad gaaRebs) kari #3, anu 1)|( 2  ACDP . Tu moTamaSem air-

Cia kari #1, xolo avtomobili dgas kari #3-is ukan, maSin wam-

yvans ar SeuZlia gaaRos (ar gaaRebs) kari #3, anu 

0)|( 3  ACDP . Tu moTamaSem airCia kari #1 da avtomobili 

dgas am karis ukan, maSin unda CavTvaloT, rom wamyvani 

valdebulia SemTxveviT (anu Tanabari albaTobiT) gaaRos 

erT-erTi #2 da #3 karidan, anu 2/1)|( 1  ACDP  (swored ama-

Si gamoixateba wamyvanis `patiosneba~). garda amisa, iTvleba 

rom avtomobili Tanabari albaTobiT dgas nebismieri karis 

ukan anu 3/1)()()( 321  APAPAP . ukanaskneli daSvebis 

Semdeg baiesis formula miiRebs saxes:  









3

1

)|(

)|(
)|(

j

j

i

i

ACDP

ACDP
BAP . 

amitom sabolood gveqneba: 

3/1
012/1

2/1

)|(

)|(
)|(

3

1

1
1 










j

jACDP

ACDP
BAP , 

3/2
012/1

1

)|(

)|(
)|(

3

1

2
2 










j

jACDP

ACDP
BAP , 
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0
012/1

0

)|(

)|(
)|(

3

1

3

3 










j

jACDP

ACDP
BAP . 

igive Sedegamde Cven SegviZlia mivideT dendrograme-

bis gamoyenebiT (qvemoT simboloTi A  aRniSnulia avto-

mobili, xolo simboloebiT 2,1 BB  ki – Sesabamisad I da II 

velosipedi): 

 

 moTamaSem 

airCia 

wamyvanma 

gaxsna 

ar 

Seicvala 

I arCevani 

Seicvala 

I arCevani 

   

im SemTxvevaSi, roca moTamaSe Tavidan irCevs avtomo-

bils, pirvandeli arCevanis Secvla iwvevs avtomobilis 

wagebas, xolo Tu Tavidan arCeul iqna velosipedi, maSin 

arCevanis Secvla iwvevs avtomobilis mogebas. jamuri al-

baToba imisa, rom pirvandeli arCevanis Secvla migviyvans 

avtomobilis mogebamde tolia: 

3

2
1

3

1
1

3

1
 ,  

xolo albaToba imisa, rom pirvandeli arCevanis ar 

Secvla migviyvans avtomobilis mogebamde tolia: 

3

1

6

1

6

1

2

1

3

1

2

1

3

1
 . 

A 

A 

B1 

B2 

B1 

B2 

A 

A 

A 

B1 

B2 

B1 

B2 

B2 

B1 

1/3 

1/3 

1/3 

1/2 

1/2 

1 

1 

1/6 

1/6 

1/3 

1/3 
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magaliTi 16 (moTamaSis gakotrebaze). ganvixiloT e. w. 

`gerbi-safasuris~ TamaSi: Tu monetis agdebisas mova moTa-

maSis mier winaswar dasaxelebuli monetis mxare, maSin igi 

igebs 1 lars, winaaRmdeg SemTxvevaSi ki agebs 1 lars. 

vTqvaT, moTamaSis sawyisi kapitali Seadgens x  lars da mi-

si mizania miiyvanos es Tanxa a  laramde. TamaSi grZeldeba 

manam sanam moTamaSe ar miiyvans Tavis Tanxas winaswar gan-

sazRrul a  laramde, an igi ar gakotrdeba (anu waagebs mis 

xelT arsebul mTel x  lars). rogoria albaToba imisa, rom 

moTamaSe gakotrdeba? 

amoxsna. es albaToba damokidebuli iqneba sawyis x  ka-

pitalze. aRvniSnoT igi )(xp  simboloTi. cxadia, rom igi 

ganmartebulia nebismieri ax 0 , amasTanave 1)0( P  da 

0)( aP . SemoviRoT xdomilebebi: 

A1 ={moTamaSem moigo pirvel nabijze}, 

B ={moTamaSe, romelsac gaaCnia sawyisi kapitali x, gako-

trdeba}. 

amocanis pirobebSi gvaqvs: 

2/1)()( 11  APAP , )1()|( 1  xpABP  da                        

)1()|( 1  xpABP  ( 11  ax ). 

vinaidan, 1A  da 1A  xdomilebaTa sruli sistemaa, ami-

tom sruli albaTobis formula )(xp  albaTobisaTvis gva-

Zlevs Semdeg gantolebas: 

)1(
2

1
)1(

2

1
)(  xpxpxp , 11  ax  

am tipis gantolebebs maTematikaSi rekurentul gan-

tolebebs uwodeben. SeiZleba Semowmdes, rom am gantole-

bis amoxsnas aqvs saxe: 

cbxxp )( , 

sadac b  da c  – nebismieri mudmivebia. am koeficientebis 

mosaZebnad unda visargebloT sasazRvro pirobebiT 

1)0( P  da 0)( aP . maSin miviRebT, rom 

1c  da 0 cab , 
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saidanac, ab /1  da sabolood axxp /1)(  , ax 0 . 

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 . 

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, 
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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:  





(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. 
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SemTxveviT viRebT erT monetas da vagdebT. davuSvaT, rom 

movida gerbi. rogoria albaToba imisa, rom amoRebuli 

moneta iyo simetriuli? 

amoxsna. am SemTxvevaSi elementarul xdomilebaTa siv-

rce 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 18 (keTil gamomcdelze I). vTqvaT, Casabarebe-

li gvaqvs gamocda da SegviZlia avirCioT nebismieri sami 

gamomcdelidan. davuSvaT, CvenTvis cnobilia, rom erT-

erTi sami gamomcdelidan (ucnobia romeli) – `keTilia~ da 

albaToba imisa, rom masTan Caabaro gamocda tolia 0.4-is, 

xolo danarCeni ori gamomcdeli `avia~ da maTTan gamocdis 

Cabarebis albaToba tolia 0.1-is. SemTxveviT avirCieT ga-

momcdeli da warmatebiT CavabareT gamocda. rogoria al-

baToba imisa, rom avirCieT `keTili~ gamomcdeli? 

amoxsna. SemoviRoT Semdegi xdomilebebi: A  – amorCeu-

li gamomcdeli `keTilia~ (maSin A  – iqneba xdomileba, 

rom amorCeuli gamomcdeli `avia~) da B  – gamocda Cabare-
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bulia (Sesabamisad, B  – gamocda araa Cabarebuli). amoca-

nis pirobebSi gvaqvs: 

3/1)( AP , 3/2)(1)(  APAP ; 

( | ) 0.4P B A  , ( | ) 1 ( | ) 0.6P B A P B A   ; 

( | ) 0.1P B A  , ( | ) 1 ( | ) 0.9P B A P B A   . 

cnobilia, rom moxda B  xdomileba da gamosaTvlelia 

pirobiTi albaToba )|( BAP . vinaidan, A  da A  xdomilebebi 

qmnis srul sistemas, baiesis formulis Tanaxmad saZiebe-

li albaToba iqneba: 

3

2

)|()()|()(

)|()(
)|( 




ABPAPABPAP

ABPAP
BAP . 

davaleba. me-18 magaliTis pirobebSi gamoTvaleT al-

baToba imisa, rom arCeul iqna `avi~ gamomcdeli, Tu cno-

bilia, rom gamocda Cabarebul iqna warmatebiT?  

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

momcdelTan, romelTanac warmatebiT Caiara gamocdam (ix. 

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, 3,2,1i . 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. 
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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  ). 

damoukidebeli cdebi.  

magaliTi 20. ras udris albaToba imisa, rom wesieri 

monetis 10-jer agdebisas 2-jer mova gerbi? 

amoxsna. visargebloT bernulis formuliT. am Sem-

TxvevaSi: 10n , 2k  da 2/1 qp . Sesabamisad, 

044.0
1024

45
)

2

1
()

2

1
()2( 21022

1010  CP . 

magaliTi 21. erTi gasroliT mizanSi moxvedris alba-

Tobaa 1/8. ras udris albaToba imisa, rom 12 gasrolidan 

arc erTi moxvdeba mizans? 
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amoxsna. am SemTxvevaSi gvaqvs: 12n , 0k , 8/1p  da 

8/7q . amitom bernulis formulis Tanaxmad: 

25.0)
8

7
()

8

7
()

8

1
()0( 121200

1212  CP . 

magaliTi 22. yuTSi 3 TeTri da 5 Savi burTia. yuTidan 

SemTxveviT iReben 4 burTs dabrunebiT. ipoveT albaToba 

imisa, rom amoRebuli burTebidan TeTri burTebis raode-

noba meti iqneba Savi burTebis raodenobaze?  

amoxsna. Tu warmatebad CavTvliT TeTri burTis amo-

Rebas, maSin pirobis Tanaxmad erT cdaSi warmatebis alba-

Toba iqneba 8/3p . saZiebeli xdomilebis xelSemwyob 

uTavsebad SemTxvevebs warmoadgens oTx cdaSi 3 an 4 TeT-

ri burTis amoReba, romelTa albaTobebi, bernulis for-

mulis Tanaxmad, Sesabamisad tolia: 

1024/135)8/31()8/3()3( 3433

44  CP  da 

4096/81)8/5()8/3()4( 044

44 CP . 

Sesabamisad, saZiebeli albaToba, albaTobaTa Sekrebis 

kanonis Tanaxmad, iqneba: 

4096/6214096/811024/135  . 

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 30n , 

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, 
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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 

9 0.000001 0.999999 

 

am cxrilis Sesabamisi albaTobebis ganawilebis 

grafiki iqneba: 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0 2 4 6 8 10
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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

 

magaliTi 24. saSualod bankis mier gacemuli kredite-

bis 5% ar brundeba. vipovoT albaToba imisa, rom bankis 

mier gacemul 100 kreditidan dabrunebis problema Seiq-

mneba aranakleb or SemTxvevaSi. igulisxmeba, rom kredi-

tebi gaicema da brundeba erTmaneTisagan damoukideblad.  

amoxsna. kreditis ar dabrunebas davarqvaT `warmate-

ba~ da visargebloT bernulis sqemiT, sadac `warmatebis~ 

albaToba 05.0p . erTi da igive cda, romelic mdgomare-

obs kreditis gacemaSi, meordeba 100n -jer. mosaZebnia 

albaToba xdomilebis – A ={krediti ar dabrundeba 2 Sem-

TxvevaSi mainc}. gadavideT sawinaaRmdego xdomilebaze – 

A ={krediti ar dabrundeba orze nakleb SemTxvevaSi}. es 

ukanaskneli SeiZleba warmovadginoT Semdegi ori xdomi-

lebis gaerTianebis saxiT: B ={krediti ar dabrundeba 0 

SemTxvevaSi} da C ={krediti ar dabrundeba 1 SemTxveva-

Si}. Sesabamisad, bernulis formulis Tanaxmad gveqneba: 

0 0 100 1 1 99

100 100
( ) ( ) ( ) (0.05) (0.95) (0.05) (0.95)P A P B P C C C          

99100 )95.0(5)95.0(  . 

amitom saZiebeli albaToba iqneba: 

100 99( ) 1 ( ) 1 (0.95) 5 (0.95) 0.96P A P A       . 
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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~? 

savarjiSo 2. ramdeni SemTxveviTi cifri unda aviRoT, 

rom cifri `5~ movides erTjer mainc aranakleb 0.9-is to-

li albaTobiT? 

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-

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 . 

magaliTi 26. yovel 1000 kacSi daaxloebiT 8 caciaa. 

rogoria albaToba imisa, rom SemTxveviT SerCeul 100 kac-

Si ar aRmoCndeba arc erTi cacia? 

amoxsna. am SemTxvevaSi 8.0008.0100,1000/8,0,100  pkn . 

amitom, saZiebeli albaToba iqneba 

0

0.8

100

0.8
(0) 0.4493

0!
P e   . 


