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winasityvaoba 
 

moswavleTa maTematikis olimpiadebs saqarTveloSi xangrZlivi istoria aqvs: 
fizika-maTematikis pirveli respublikuri olimpiada 1964-65 wlebSi Catarda 
da mas Semdeg regularulad tardeba. saqarTvelos warmomadgenlebi 
monawileobas Rebulobdnen rogorc sabWoTa kavSirSi Catarebul sakavSiro 
maTematikis olimpiadebSi, aseve maTematikis saerTaSoriso olimpiadebSic. 1995 
wlidan saqarTvelos moswavleTa nakrebi gundi damoukideblad iRebs 
monawileobas saerTaSoriso maTematikur olimpiadebSi.  
 
maTematikis erovnuli olimpiada mowodebulia gaaRvivos moswavleebSi 

maTematikis swavlisadmi interesi, gamoavlinos da waaxalisos maTematikuri 

niWiT dajildoebuli moswavleebi, gauwios popularizacia maTematikas 

moswavleTa Soris. 

saqarTvelos ganaTlebisa da mecnierebis ministris 2009 wlis 18 marts 
gamocemuli brZanebiT damtkicda erovnuli saswavlo olimpiadis Catarebis 
axali wesi. am wesis Tanaxmad olimpiadis Catarebas uzrunvelyofs 
gamocdebis erovnuli centri.  
 
2010 wels maTematikis olimpiada Catarda sam turad xuT asakobriv jgufSi 
(VII, VIII, IX, X da XI-XII klasebi). gamocdebis erovnuli centris 
TanamSromlebisa  da mowveuli eqspertebis mier yovel turSi TiToeuli 
asakobrivi jgufisTvis momzadda Sesabamisi sirTulis  5 amocanisagan 
Semdgari testi, romelic erovnul saswavlo gegmas eyrdnoboda.   
 
olimpiadis pirveli turi Catarda 10 ianvars. masSi monawileoba miiRo VII-XII 
klasebis 18756  moswavlem. pirvel turSi gamarjvebulma 947  moswavlem 
monawileoba miiRo olimpiadis meore turSi, romelic 13 marts Catarda. 
olimpiadis daskvniTi turi Catarda TbilisSi 17 aprils masSi monawileobda 
meore turSi gamarjvebuli 231 moswavle. olimpiadis daskvniTi turis 
gamarjvebulebi diplomebiTa da prizebiT dajildovdnen, xolo danarCen 
monawileebs sigelebi gadaecaT. dajildovdnen agreTve is saswavlo dawesebu-
lebebi, romelTa moswavleebic warmatebiT gamovidnen olimpiadaze. 
 
erovnuli olimpiadis Sedegebis gaTvaliswinebiT SeirCnen saqarTvelos 
nakrebis wevrebi maTematikis saerTaSoriso olimpiadisaTvis: nodar 
ambrolaZe, giorgi giglemiani, giga gumberiZe, laSa lakirbaia, nika 
maWavariani, cotne tabiZe da laSa feraZe. saerTaSoriso olimpiadisaTvis sa-
qarTvelos nakrebi gundis Sedgenis, momzadebisa da monawileobis 
organizacias saqarTvelos erovnuli samecniero fondi axorcielebda. 
  
maTematikis 51-e saerTaSoriso olimpiada 2-14 ivliss Catarda yazaxeTSi, 
qalaq astanaSi. saqarTvelos nakrebma masSi warmatebiT iaspareza: man 96 

monawile qveynidan 34-e adgili daikava. nakrebis wevrebma ორი vercxlis, ori 

brinjaos medali da ორი sapatio sigeli moipoves. 
 
maTematikis 51-e saerTaSoriso olimpiadis gamarjvebulebi arian: 
lakirbaia laSa (vercxlis medali) -  Tbilisis 199-e sajaro skola–pansionis 
"komarovi" XII klasis moswavle; 
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feraZe laSa (vercxlis medali) -  Tbilisis 199-e sajaro skola–pansionis 
"komarovi" - XII klasis moswavle; 
tabiZe cotne (brinjaos medali) -  quTaisis a.razmaZis sax. 41-e sajaro 
skolis  XI klasis moswavle; 
gumberiZe giga (brinjaos medali) -  Tbilisis 199-e sajaro skola–pansionis 
"komarovi"  XI klasis moswavle; 
giglemiani giorgi (sapatio sigeli) - Tbilisis 42–e sajaro skolis  XI 
klasis moswavle; 
ambrolaZe nodar (sapatio sigeli) -  quTaisis a.razmaZis sax. 41-e sajaro 
skolis  XI klasis moswavle. 
 
winamdebare krebulSi Tavmoyrilia 2010 wlis erovnul olimpiadaze micemuli 
amocanebi Tavisi amoxsnebiT, agreTve maTematikis 51-e saerTaSoriso 
olimpiadaze micemuli amocanebi. vfiqrobT, krebuli saTanado daxmarebas 
gauwevs moswavleebsa da maswavleblebs momavali maTematikis 
olimpiadebisaTvis momzadebaSi. 
 
sagamocdo centri momavali olimpiadebisTvis qmnis saolimpiado davalebaTa 
banks. am mizniT ganzraxulia yovelwliuri konkursis Catareba, romelSic 
monawileobis miRebis ufleba aqvs nebismier fizikur pirs.  
 
sagamocdo centri, Semosuli davalebebis Sefasebis Sedegad SerCeul 
saukeTeso davalebebs moaTavsebs saolimpiado davalebaTa bankSi, saidanac 
moxdeba saolimpiado testebis dakompleqteba.  olimpiadisTvis SerCeuli 
davalebebis avtorebi miiReben Sesabamis anazRaurebas. 
 
maTematikis saoliampiado davalebaTa konkursSi monawileobis msurvelTaTvis 
saWiro informacia gamoqveyndeba misamarTze www.naec.ge. 
 
gTxovT, maTematikis erovnul olimpiadasTan dakavSirebuli SeniSvnebi da 
winadadebebi gamogzavnoT misamarTze: 
 

 

Tbilisi, 0102 

iv. javaxiSvilis 60 

tel.: 95-25-88,   96-80-78 

e-mail: mathematics@naec.ge 

gamocdebis erovnuli centris maTematikis jgufi. 
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maTematikaSi erovnuli saswavlo olimpiadis I turis amocanebi 

 

VII klasi 

 

amocana 1 5 qula
 

erT klasSi 25  moswavlea. maTgan 16 -ma icis Wadrakis TamaSi, 11 -ma _SaSis, 
xolo 3 -ma - arc Wadrakis da arc SaSis TamaSi. ramdenma  moswavlem icis 
rogorc Wadrakis, ise SaSis TamaSi? 
 
 
  
amocana 2 5 qula
 
mocemulia erTmaneTis momdevno ramdenime naturaluri ricxvi 1, 2,..., n , romelTa 

Soris zustad 47  ricxvia 9 -is jeradi. 1, 2,..., n  ricxvebs Soris yvelaze meti, 

ramdeni ricxvi SeiZleba iyos 3 -is jeradi?  
 
      
 
amocana 3 5 qula

mas Semdeg, rac mgzavrma mTeli gzis 
2
5
 gaiara, aRmoCnda, rom Sua gzamde 

gasavleli darCa gavlilze 15 kilometriT naklebi. ramdeni kilometri iyo 
mTeli gza? 
 
 
 
amocana 4 5 qula
 
kvadratis formis furceli gaWres or marTkuTxedad ise, rom erTi naWris 
farTobi meore naWris farTobze orjer meti aRmoCnda. gamoTvaleT didi da 
mcire naWrebis perimetrebis Sefardeba. 
 
 
 
amocana 5 5 qula
 
gigis 100 erTnairi zomis muyaos kubi hqonda. am kubebis SewebebiT man 

SesaZlo udidesi zomis kubi aawyo da misi zedapiri SeReba. didi kubis 

asawyobad gamoyenebuli mcire kubebidan ramdenia iseTi, romlis  

a) mxolod erTi waxnagi SeiReba? 

b) arcerTi waxnagi ar SeiReba? 
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VIII klasi 

 

amocana 1 5 qula
 

mocemulia erTmaneTis momdevno ramdenime naturaluri ricxvi 1, 2,..., n , 
romelTa Soris zustad 57  ricxvia 11 -is jeradi. 1, 2,..., n  ricxvebs Soris 

yvelaze meti, ramdeni ricxvi SeiZleba iyos 4 -is jeradi?      

 
 
 
amocana 2 5 qula
 
maTematikis olimpiadis I turSi gogonebze 1,5 -jer meti vaJi monawileobda. 
maTgan vaJebis 7% da gogonebis 10%  gavida meore turSi. amasTan, cnobilia, 
rom meore turSi gogonebze 42 -iT meti vaJi gavida. ramdeni moswavle monawi-
leobda  olimpiadis I turSi?  
 

  
amocana 3 5 qula
 

ABC  tolferda samkuTxedSi AB  ferdze aRebulia M  da N  wertilebi (M
wertili  A da N   wertilebs Sorisaa), xolo BC  ferdze K  wertili. 

amasTan, AC CM MK KN NB= = = = . gamoTvaleT B  kuTxis sidide. 

 
 
 
amocana 4 5 qula
 
daamtkiceT, rom samniSna naturaluri ricxvis 9 -ze gayofiT igive naSTi 
miiReba, rac misi cifrebis jamis 9 -ze gayofiT. 
 

 

 
amocana 5 5 qula
 
ipoveT yvela iseTi marTkuTxedis sigrZe da sigane, romlis gverdebis 

sigrZeebi naturaluri ricxvebia, xolo perimetri orjer naklebi ricxviT 

gamoisaxeba, vidre  farTobi. 
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IX klasi 

 

amocana 1 5 qula

daamtkiceT, rom  (4 15)( 6 10) 4 15 2+ − − = − . 

 
 
 
amocana 2 5 qula
 
a  naturaluri ricxvis 5 -ze gayofisas miRebuli naSTi aris 4 . risi tolia  

2 2a a+  ricxvis 5 -ze gayofisas miRebuli naSTi? 

 

       
amocana 3 5 qula
 

cnobilia, rom 
2 3

3 1
x ky
x y
+ =

− + =
⎧
⎨
⎩

 sistemas amonaxsni ar gaaCnia ( ,x y  cvladebis 

mimarT). ipoveT k .  

 

 

 
amocana 4 5 qula
 
Svidi albomi da sami wigni orjer meti Rirs, vidre sami albomi da oTxi 

wigni.  ramdeni procentiT metia erTi albomis fasi erTi wignis fasze? 

 
 
 
 
amocana 5 5 qula
 
amozneqil oTkuTxedSi gavlebuli  diagonalebiT Sedgenili samkuTxedebidan  

sami samkuTxedis farTobi Sesabamisad aris 1 2,S S  da 3S . ipoveT oTkuTxedis 

farTobi. 
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X klasi 

 

amocana 1 5 qula

daamtkiceT, rom Tu 
1 1

,
b c a c+ +

, 
1

a b+
  ariTmetikuli progresiaa, maSin 2 2,a b , 2c  

ariTmetikul progresia iqneba. 

 

 
amocana 2 5 qula
 

cnobilia, rom 22 ( ) 3 ( )f x f x x x+ − = −  nebismieri namdvili x  ricxvisaTvis.  ipoveT 

( )f x . 

  

amocana 3 5 qula

cnobilia, rom ricxvi 1 2+  aris 2 0x ax b+ + =  gantolebis erTerTi fesvi. 

amasTanave a  da b  racionaluri ricxvebia. ipoveT a  da b . 

 

 
amocana 4 5 qula
 
mocemulia sami monakveTi, romelTa sigrZeebia 3, 2 2a a+ −  da 5 . ipoveT a - s 
yvela is mniSvneloba romlisTvisac mocemuli monakveTebidan SesaZlebelia 

samkuTxedis Sedgena. 

 

 

amocana 5 5 qula
 
ABC  marTkuTxa samkuTxedis marTi kuTxis wverodan gavlebulia CM  mediana.  

ACM  da BCM  samkuTxedebis perimetrebia Sesabamisad 16  da 18 . ipoveT 

samkuTxedis kaTetebi. 
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XI-XII klasebi 

 

amocana 1 5 qula
 

,a b  da c  ricxvebi adgenen geometriul progresias, xolo 2 , 2a b a b c+ + +  da 

3a b c+ +  ricxvebi - ariTmetikul progresias. ipoveT geometriuli progresiis 
mniSvneli. 
 
 
 
amocana 2 5 qula

gamoarkvieT, romeli ricxvi metia 

2009200920092009
2009210920092009

 Tu 
2009210920092009
2009220920092009

? 

 

amocana 3 5 qula

ABCD  kvadratSi Caxazulia A  centrisa da AB  radiusis mqone wrewiris BD  

rkali. am rkalis nebismier wertilze gavlebuli mxebi kvadratis BC   gverds 

kveTs E  wertilSi, xolo CD  gverds _ F   wertilSi. ipoveT EAF kuTxe. 

 

 

amocana 4 5 qula

a  parametris ra mniSvnelobebisTvis aris 4 , 6a a+ +  da 8 a+  gverdebis mqone 
samkuTxedi maxvilkuTxa? 
 
 
 
 
amocana 5 5 qula

a  parametris ra mniSvnelobebisTvis aqvs mxolod erTi amonaxsni Semdeg 

utolobaTa sistemas 
2 2

2 2

4

4

y x a

x y a

≥ +

≥ +

⎧
⎨
⎩

? 
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maTematikaSi erovnuli saswavlo olimpiadis II turis amocanebi 

 

VII klasi 

 

amocana 1 5 qula

daamtkiceT, rom Tu samniSna ricxvis Canawers marcxnidan imave ricxvs 

mivuwerT, miRebuli eqvsniSna ricxvi 1001-is jeradi iqneba. 

 

amocana 2 5 qula

toli perimetrebis mqone marTkuTxedis formis ori nakveTidan erTi 

kvadratuli formisaa, xolo meoris sigrZe samjer metia siganeze. romeli 

nakveTis farTobia naklebi da ramdeni procentiT? 

 
 
amocana 3 5 qula

maTematikis wreSi gaerTianebuli gogonebis raodenoba mTeli raodenobis 

45% -ze meti da 50% -ze naklebia. sul mcire ramdeni moswavlea wreSi da 

maTgan ramdenia gogona? 

 
 
amocana 4 5 qula

ipoveT n ‐is ra umciresi mniSvnelobisaTvis damTavrdeba naturalur ricxvTa 

namravli 1 2 3 ... n⋅ ⋅ ⋅ ⋅  aTi nuliT?  

 
 
amocana 5 5 qula

oTxi tolferda marTkuTxa samkuTxedis erTmaneTTan midgmiT miiRes 

oTxkuTxedi, romlis ori mopirdapire gverdi paraleluri, xolo ori 

araparaleluria. TiToeuli samkuTxedis perimetri 10sm-ia. gamoTvaleT 

miRebuli oTxkuTxedis perimetri.  
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VIII klasi 

 

amocana 1 5 qula

aCveneT, rom yoveli naturaluri n ricxvisaTvis 2 1n n+ +  ricxvi kentia da ar 
warmoadgens naturaluri ricxvis kvadrats. 
 
 
 
amocana 2 5 qula

maRaziam Secvala gasayidi televizoris fasi. amis Semdeg gayiduli 

televizorebis raodenoba Semcirda 4% -iT, maTi gayidvidan miRebuli Tanxa 

ki gaizarda 8% -iT. Seamcira Tu gazarda maRaziam televizoris fasi da 

ramdeni procentiT? 

 
 
amocana 3 5 qula

24sm perimetris mqone kvadratuli formis furceli diagonalebze daWres 

oTx samkuTxedad da maTi erTmaneTTan midgmiT miiRes trapecia. gamoTvaleT 

miRebuli trapeciis perimetri. 

 

 
amocana 4 5 qula

ABC   samkuTxedis    A   kuTxis biseqtrisa  B  wverodan gavlebuli medianis 

marTobulia.    1AB = , xolo BC   gverdis sigrZe mTeli ricxviT gamoisaxeba. 

gamoTvaleT ABC  samkuTxedis perimetri.  

 

 
amocana 5 5 qula

wrewirze moniSnulia asi wiTeli da erTi lurji wertili. romelia meti da 

ramdeniT: im mravalkuTxedebis raodenoba, romelTa erTi wvero lurjia, 

xolo danarCeni wveroebi wiTeli ferisaa, Tu im mravalkuTxedebis 

raodenoba, romelTa yvela wvero wiTelia? 
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IX klasi 

 

amocana 1 5 qula

cnobilia, rom kvadratuli samwevri cbxax +−2  iRebs mTel mniSvnelobebs, 

roca ,0=x   1=x   da 2=x . aCveneT, rom x -is  nebismieri  mTeli 

mniSvnelobisaTvis mocemuli samwevris mniSvnelobac mTelia.  

 
 
amocana 2 5 qula

ramdeni m  ricxvis SerCeva SeiZleba ise, rom 020102 =+− mxx  gantolebas ori 

gansxvavebuli naturaluri amonaxsni hqondes? 

 

 
amocana 3 5 qula

arsebobs Tu ara naturaluri ricxvi, romlis kvadratis cifrTa  jami 2010-is 

tolia? 

 

 
amocana 4 5 qula

 
wertili moZraobs sibrtyeze ise, rom drois t momentSi ( 0>t ) daSorebulia 

koordinatTa saTavidan |2010||2000| −+− tt  manZiliT. ipoveT t -s yvela is 

mniSvneloba, romlisTvisac wertili minimaluri manZiliTaa daSorebuli 

koordinatTa saTavidan. 

 
 
amocana 5 5 qula

 
gia da ana TamaSoben marTkuTxedis formis 21 2010×  ujrebian dafaze. 

TiToeuli rigrigobiT irCevs nebismieri zomis kvadrats, romlis gverdebic 

ujrebis gverdebisagan Sedgenil badeze mdebareoben da Rebavs mas. igebs is, 

vinc bolo ujras SeRebavs. orjer erTidaimave ujris SeRebva ar SeiZleba. 

TamaSs iwyebs gia. rogor unda iTamaSos giam, rom yovelTvis moigos? 
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X klasi 

 

amocana 1 5 qula

namdvil ricxvTa simravleze gansazRvruli f  funqcia x -is yoveli 

aranulovani  mniSvnelobisaTvis akmayofilebs pirobas 

03/44)/1( 22 =+++− xxxxf . 

ipoveT )2010(f . 

 
 
amocana 2 5 qula

 
ipoveT m  parametris yvela is mniSvneloba, romlisTvisac wertilebi (1; )A m , 

(2;1 )B m− , (3; )C m  da ( ;3 1)D m m −  ekuTvnian kvadratuli samwevris grafiks. 

 

 
amocana 3 5 qula

daamtkiceT, rom 1a , 2a , ... , 2011a  ricxvebs Soris, sadac 
4

20102010 2010n
n

a = ⋅⋅⋅����	���

cifri

, 

moiZebneba ricxvi, romelic iyofa 2011-ze. 

 
 
amocana 4 5 qula

 

ABC   maxvilkuTxa samkuTxedSi H   wertili warmoadgens simaRleebis 

gadakveTis wertils. cnobilia, rom 2 22 3 3 0AC AC BH BH− ⋅ − = . ipoveT ABC∠ . 

 

 
amocana 5 5 qula

 

gia da ana TamaSoben marTkuTxedis formis 21 2010×  ujrebian dafaze. 

TiToeuli rigrigobiT irCevs nebismieri zomis kvadrats, romlis gverdebic 

ujrebis gverdebisagan Sedgenil badeze mdebareoben da Rebavs mas. igebs is, 

vinc bolo ujras SeRebavs. orjer erTidaimave ujris SeRebva ar SeiZleba. 

TamaSs iwyebs gia. rogor unda iTamaSos giam, rom yovelTvis moigos? 
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XI-XII klasebi 

 

amocana 1 5 qula

daamtkiceT, rom ar arsebobs naturalur ricxvTa iseTi ( ),m n  wyvili 

romelic daakmayofilebda Semdeg pirobas 2 2010m nn m= . 

 

 
amocana 2 5 qula

cnobilia, rom 2010 1005 0a x b x c+ + =  gantolebas ar gaaCnia namdvili fesvi da 

b a c> + . daadgineT c  ricxvis niSani. 

 

 
amocana 3 5 qula

ABC  samkuTxedis AC  gverdze M  wertili aRebulia ise, rom 

AM MC BC AB− = − . daamtkiceT, rom 1 2r r r+ > , sadac 1 2,r r   da r  warmoadgenen 

Sesabamisad ABM ,  MBC  da ABC  samkuTxedebSi Caxazuli wrewirebis 

radiusebs. 

 

 
amocana 4 5 qula

amoxseniT gantolebaTa sistema 

( )
( )
( )

2010

2010

2010

x y z

y z x

z x y

⎧ + =
⎪⎪ + =⎨
⎪

+ =⎪⎩

 

 

amocana 5 5 qula

ABCD kvadratis SigniT SemTxveviT iReben S  wertils. ipoveT albaToba 

imisa, rom ASB kuTxe ar iqneba blagvi.  
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maTematikaSi erovnuli saswavlo olimpiadis  

daskvniTi turis amocanebi  

  

VII klasi 

 

amocana 1 5 qula

daamtkiceT, rom Tu p  martivi ricxvia da 3p > , maSin 2 1p −  iyofa 24 -ze. 

 

amocana 2 5 qula
 

ipoveT samkuTxedis kuTxeebi, Tu biseqtrisa am samkuTxeds or tolferda 

samkuTxedad yofs (ganixileT yvela SesaZlo SemTxveva). 

 

amocana 3 5 qula
 
A da B  punqtebidan erTdroulad ori avtomobili gamovida, romlebic 

erTmaneTis Semxvedri mimarTulebiT mudmivi siCqariT moZraobdnen. Sexvedris 

Semdeg A  -dan gamosuli avtomobili 9  wuTSi Cavida B  punqtSi, xolo B B-dan 

gamosuli 16 wuTSi Cavida A  punqtSi. ra dro moandoma TiToeulma 

avtomobilma mTeli gzis gavlas? 

 

amocana 4 5 qula

ramdeni iseTi naturaluri ricxvi arsebobs, romlis Canaweri bolovdeba 2010
-iT da am oTxi cifris waSliT miRebuli ricxvis jeradia? 

 

amocana 5 5 qula

a) aageT iseTi ori oTxkuTxedi, rom erTi maTgani meoris SigniT 

mdebareobdes da SigniT mdebare oTxkuTxedis perimetri gare oTxkuTxedis 

perimetrze meti iyos. 

b) daamtkiceT, rom Tu erTi oTxkuTxedi meore oTxkuTxedis SigniT 

mdebareobs, maSin SigniT mdebare oTxkuTxedis perimetri gare oTxkuTxedis 

gaorkecebul perimetrze naklebia. 
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VIII klasi 

 

amocana 1 5 qula

a) ipoveT yvela naturaluri ricxvi, romelic 6 -iT iwyeba da am pirveli 

cifris waSliT miRebuli ricxvi sawyis ricxvze 25 -jer naklebia. 

b) aCveneT, rom ar arsebobs iseTi naturaluri ricxvi, romlis pirveli 

cifris waSliT miRebuli ricxvi sawyis ricxvze 35 -jer naklebia. 

 

amocana 2 5 qula

ipoveT samkuTxedis kuTxeebi, Tu erTi wverodan daSvebuli simaRle da 

mediana kuTxes sam tol nawilad yofs. 

 

amocana 3 5 qula
 

aCveneT, rom 2 215 7 9x y− =  gantolebas ar gaaCnia mTeli amonaxsnebi. 

 

amocana 4 5 qula

xuTi mekobre iyofs oqros monetebs Semdegi wesiT: mekobreTa kapitani iRebs 

monetebis raodenobis 20% -s, Semdeg meore mekobre iRebs darCenili monetebis  

20% -s, Semdeg mesame - darCenilis  20% -s, aseve iqceva meoTxe da mexuTe 

mekobrec. bolos ki darCenil monetebs isini Tanabrad iyofen. monetebis ra 

minimaluri raodenoba unda hqondeT mekobreebs, rom am wesiT moaxerxon 

fulis ganawileba da ramdeni moneta Sexvdeba mekobreTa kapitans am 

SemTxvevaSi? monetis gaWra akrZalulia. 

 

amocana 5 5 qula
 

a) aageT iseTi ori amozneqili oTxkuTxedi, rom erTi maTgani meoris SigniT 

mdebareobdes da SigniT mdebare oTxkuTxedis diagonalebis sigrZeTa jami 

gare oTxkuTxedis sigrZeTa jamze meti iyos. 

b) daamtkiceT, rom Tu erTi amozneqili oTxkuTxedi meore amozneqili 

oTxkuTxedis SigniT mdebareobs, maSin SigniT mdebare oTxkuTxedis 

diagonalebis sigrZeTa jami gare oTxkuTxedis diagonalebis sigrZeTa 

gaorkecebul jamze naklebia. 
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IX klasi 

 

amocana 1 5 qula

vTqvaT , 0x y > . S  warmoadgens umciress ricxvebidan 
1 1, ,x y
x y

+ . ra udidesi 

mniSvneloba SeiZleba miiRos S  ricxvma? 

 

 

amocana 2 5 qula

cnobilia, rom  z  namdvili  ricxvisTvis 
1z
z

+  mTeli ricxvia. aCveneT, rom 

nebismieri n  naturaluri ricxvisTvis 
1n
nz

z
+  mTeli ricxvia.  

 

amocana 3 5 qula
 
giorgi imyofeba wriuli formis auzis centrSi, xolo irakli auzis napirze. 

iraklim ar icis curva, magram misi siCqare xmeleTze 4 -jer aRemateba 

giorgis curvis siCqares. aRwereT, rogor unda moiqces giorgi, rom micuros 

napirze da gaeqces iraklis, Tu cnobilia, rom giorgi da irakli napirze 

erTnairi siCqariT darbian. pasuxi daasabuTeT. 

 

amocana 4 5 qula

ori amozneqili oTkuTxedis gverdebis Suawertilebi erTmaneTs emTxveva. 

aCveneT, rom am mravalkuTxedis farTobebi tolia.   

 

 

amocana 5 5 qula

trapeciis diagonalis gagrZelebaze nebismierad 

aRebuli M  wertilidan gavlebulia ori wrfe, 

romlebic Sesabamisad gadian zeda da qveda fuZis 

Suawertilebze da trapeciis ferdebs kveTen H  da K  

wertilebSi. daamtkiceT, rom HK  monakveTi trapeciis 

fuZeebis paraleluria.   
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X klasi 

 

amocana 1 5 qula

aCveneT, rom Tu 4 15a = + , maSin 
11n n
na a

a
⎡ ⎤− = −⎣ ⎦ , sadac [ ]x  simbolo aRniSnavs 

udides mTel ricxvs, romelic ar aRemateba x -s. 

 

amocana 2 5 qula
 

vTqvaT , , 0.a b c >   SeiZleba Tu ara erTdroulad samarTliani iyos utolobebi 

1(1 ) ,
4

a b− >  
1(1 ) ,
4

b c− >  
1(1 )
4

c a− > ? 

 

amocana 3 5 qula
 

ipoveT 2x ax b+ +  da 
2x cx d+ +  kvadratuli samwevrebis yvela iseTi wyvili, 

romelTaTvisac Sesruldeba Semdegi piroba:  2 0x ax b+ + =  gantolebis fesvebia 

c  da d , xolo 2 0x cx d+ + =  gantolebis fesvebia  a  da b .   
 

amocana 4 5 qula

sibrtyeze mocemulia oTxi wertili ise, rom nebismier or wertils Soris 

manZili ekuTvnis 2; 2⎡ ⎤
⎣ ⎦  intervals. aCveneT, rom es wertilebi kvadratis 

wveroebia. 

 

amocana 5 5 qula

AB  diametris mqone naxevarwris formis sxeuli 

eyrdnoba XOY  marTi kuTxis gverdebs A da B  

wertilebSi (ix. suraTi). cnobilia, rom 6OA = . sxeuli 

daeSva OX  gverdze ise, rom A wertilma gaiara AO  

monakveTi, xolo B  wertili moZraobda OX  gverdze.  

ipoveT AB   rkalze mdebare M  wertilis mier 

ganvlili gzis sigrZe, Tu is moZraobis dawyebamde  

marTi kuTxis OX  gverdidan 2  erTeuliT iyo 

daSorebuli, xolo OY  gverdidan ki _ 3  erTeuliT.  
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XI-XII klasebi 

 

amocana 1 5 qula

firma amzadebs A  da B  tipis saTamaSoebs. A  tipis TiToeuli saTamaSos 

dasamzadeblad 25  lari da 5  Suqdiodia saWiro, xolo B  tipis TiToeuli 

saTamaSos dasamzadeblad ki _ 40  lari da 4  Suqdiodi. ramdeni A tipis da 

ramdeni B  tipis saTamaSo unda daamzados firmam 2000  lariT da 320 
SuqdiodiT, rom maTi gayidvis Sedegad maqsimaluri mogeba miiRos, Tu 

TiToeul A tipis saTamaSoze misi mogeba Seadgens 6  lars, xolo TiToeul 

B  tipis saTamaSoze ki _ 10 lars? 

 

 

amocana 2 5 qula
 

1 2, ,..., ,...na a a   ricxvTa mimdevroba agebulia Semdegi wesiT: 1 13, 2,k ka a a k+= = + +

1.k ≥  daamtkiceT, rom nebismieri naturaluri n  ricxvisTvis 

1 2

1 1 1 11 1 ... 1
3na a a

⎛ ⎞⎛ ⎞ ⎛ ⎞
− ⋅ − ⋅ ⋅ − >⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
. 

 

amocana 3 5 qula
 
dafaze dawerilia erTidan Cvidmetis CaTvliT naturaluri ricxvebi 1, 2,..., 17 . 

ori moTamaSe rigrigobiT Slis ricxvebs manam, sanam dafaze ar darCeba ori 

ricxvi. Tu maTi jami 5 -is jeradi iqneba, maSin TamaSs igebs pirveli moTamaSe, 

winaaRmdeg SemTxvevaSi _ meore moTamaSe. TamaSs iwyebs pirveli moTamaSe. 

rogor unda iTamaSos man, rom yovelTvis moigos? 

 

 

 amocana 4 5 qula

vTqvaT 259)( 2 +−= xxxf . arsebobs Tu ara sami ricxvisgan Semdgari M  

simravle Semdegi TvisebiT: Tu Mx∈ , maSin Mxf ∈)( ? 
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amocana 5 5 qula
 

marTkuTxeds vuwodoT samkuTxedSi Caxazuli, Tu am marTkuTxedis yvela 

wvero mdebareobs samkuTxedis gverdebze. nebismieri Δ samkuTxedisaTvis 

ganvsazRvroT ( ) 2

Sf
d
ΔΔ =  ricxvi, sadac SΔ  warmoadgens Δ -s farTobs, xolo d  

aris Δ -Si Caxazuli yvela SesaZlo marTkuTxedis diagonalebs Soris 

umciresi.  

ipoveT :f Λ→ \  asaxvis umciresi mniSvneloba, sadac Λ  warmoadgens yvela 

samkuTxedis simravles. 

 

 

I turis amocanebis amoxsnebi 

 

VII.1. pirobis Tanaxmad 25 3 22− = -ma moswavlem icis an Wadrakis an SaSis 

TamaSi. maSin 22 16 6− = -ma moswavlem icis mxolod SaSis TamaSi. amitom 

11 6 5− = -ma moswavlem icis rogorc Wadrakis, ise SaSis TamaSi. 

pasuxi:  5 -ma moswavlem. 

 

VII.2.  CamonaTvalSi 3 -is jeradi ricxvi yvelaze meti rom iyos amisaTvis n
unda iyos rac SeiZleba didi. n-isTvis SesaZlo udidesi miniSvnelobaa 

9 47 8n = ⋅ + , romelSic 3 -is jeradi ricxvebis raodenoba toli iqneba 

3 47 2 143⋅ + = -is. 

pasuxi: 143 

 

VII.3. vTqvaT mTeli gzaa x km. maSin Sua gzamde darCenili manZilia 
2

2 5 10
x x x
− = .  

pirobis Tanaxmad 
2 15
5 10
x x
− = .  aqedan   50x = . 

pasuxi: 50km. 

 

VII.4. vTqvaT, kvadratis gverdia a , xolo CamoWrili marTkuTxedebis 

gverdebi Sesabamisad ,a x  da ,a a x− . pirobis Tanaxmad 2 ( )ax a a x= − , saidanac 
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miviRebT 
2
3

x a= . e.i. CamoWrili marTkuTxedebis gverdebi iqneba: 
2,
3

a a     da 

1,
3

a a , perimetrebi 
4 102
3 3

a a a+ =  da 
2 82
3 3

a a a+ = , maTi Sefardeba ki - 
5
4
.  

pasuxi: 
5
4
. 

 

VII.5. didi kubis asawyobad gamoiyeneba 4 4 4 64⋅ ⋅ =  mcire kubi. 

a) yovel waxnagTan 4  aseTi mcire kubia. 4 6 24⋅ = ,  anu mxolod erTi waxnagi 

SeeReba 24  mcire kubs.  

b) SeuRebavi darCeba did kubze ori erTeuliT naklebi zomis mqone kubis 

asawyobad saWiro mcire kubebi. maTi raodenobaa 2 2 2 8⋅ ⋅ = . 

pasuxi: a) 24   b) 8 . 

 

VIII.1.  CamonaTvalSi 4 -is jeradi ricxvi yvelaze meti rom iyos amisaTvis n 
unda iyos rac SeiZleba didi. n - isTvis SesaZlo udidesi miniSvnelobaa 

57 11 10 637 159 4 1n = × + = = × + , romelSic 4 -is jeradi ricxvebis raodenoba toli 

iqneba 159 -is. 

pasuxi: 159 . 
 

 

VIII.2.  vTqvaT vaJebis raodenobaa 3x   , maSin gogonebis raodenoba iqneba 2x . 

pirobis Tanaxmad meore wreSi 
21
100

x
 vaJi da 

20
100

x
 gogona gavida, amitom 

21 20 42
100 100

x x
− = , saidanac miviRebT, rom 4200x = . maTematikis olimpiadis I turSi 

monawileobda 5 4200 21000× =  moswavle.  

pasuxi:  21000 moswavle. 

 

VIII.3. vTqvaT B x∠ = .  maSin, pirobis Tanaxmad NKB x∠ = , 

amitom 2KNM x∠ = ,  rogorc NBK  samkuTxedis gare kuTxe.  
radgan NKM   samkuTxedi tolferdaa, amitom KMN∠ =

2KNM x∠ = . analogiurad gveqneba, 3MKC KCM x∠ =∠ =   da 

4AMC A C x∠ = ∠ = ∠ = .  aqedan,   4 4 180x x x+ + = D  da  20x = D . 

pasuxi: 20B∠ = D .  
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VIII.4. sakmarisia vaCvenoT, rom samniSna ricxvisa da misi cifrTa jamis 

sxvaoba cxris jeradia. marTlac, davuSvaT samniSna ricxvi Seicavs a  aseuls, 

b aTeuls da c  erTeuls, maSin es samniSna ricxvi warmodgeba Semdegi saxiT: 

100 10abc a b c= + +   ,  xolo am ricxvisa da misi cifrTa jamis sxvaoba tolia  

( ) 100 10 99 9 9(9 )abc a b c a b c a b c a b a b− + + = + + − − − = + = + . 

VIII.5. vTqvaT marTkuTxedis sigrZea x , xolo sigane y . pirobis Tanaxmad 

( )4 x y xy+ = . aqedan 
4 164 .

4 4
yx

y y
= = +

− −
 saidanac an 4 1y − = ⇒    5y = ,   20x = ;  an  

4 2y − = ⇒    6y = ,   12x = ;  an 4 4y − = ⇒    8y = ,   8x = ; an   4 8y − = ⇒    12y = ,   6x = ; an  

4 16y − = ⇒    20y = ,   5x = . 

pasuxi: sigrZe 20, sigane 5; an sigrZe 12, sigane 6; an sigrZe 8, sigane 8. 

 

IX.1.  
2 2(4 15)( 6 10) 4 15 (4 15) ( 10 6) (4 15 )+ − − = − + − − =

2 2(4 15) ( 10 6) (4 15 ) (4 15)(16 2 60)(16 15)− + − − = − + − − = 4(4 15)(4 15) 2− + − = − . 

IX.2.  pirobis Tanaxmad 45 += ka , amitom 

2 2 2 22 (5 4) 2(5 4) 25 50 24 5(5 10 4) 4.a a k k k k k k+ = + + + = + + = + + +  

pasuxi: 4 -is. 

 

IX.3. meore gantolebidan gamovsaxoT y  da CavsvaT pirvel gantolebaSi. 

miviRebT, rom 2 (1 3 ) 3 (2 3 ) 3x k x k x k+ + = ⇔ + = − .  radgan sistemas amonaxsni ar 

gaaCnia, amitom gveqneba 
2 3 0
3 0

k
k

+ =⎧
⎨ − ≠⎩

, saidanac miviRebT, 2 / 3k = − .          

pasuxi:  2 / 3k = − . 

  

IX.4. vTqvaT albomis Rirebulebaa x , xolo wignis y . maSin amocanis pirobis 

Tanaxmad gveqneba )43(237 yxyx +=+ , saidanac yx 5= . amitomAalbomis 

Rirebuleba wignis Rirebulebaze metia y4 -iT. maSasadame, wignis fasTan 

SedarebiT  albomis   Rirebuleba 400 %-iT metia. 

pasuxi: 400 %-iT. 
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IX.5. erTmaneTTan SevafardoT da SevadaroT samkuTxedis 

farTobebi romelTac saerTo wvero   gaaCniaT, xolo 

fuZeebi ki erT wrfeze arian ganlagebuli. maSin suraTze 

mocemuli SemTxvevisTvis gveqneba: 2 1 1

3 2

S S h
S x h

= = , saidanac 

1 3

2

S Sx
S

= . amitom, 1 3
1 2 3

2

S SS S S S
S

= + + + . 

pasuxi: 1 3
1 2 3

2

S SS S S S
S

= + + +
 

 

X.1. pirobis Tanaxmad gveqneba, rom 
1 1 1 1

a c b c a b a c
− = −

+ + + +
, saidanac miviRebT 

2 2 2 2b a c b b a c b
b c a b
− −

= ⇒ − = −
+ +

, e.i. 22 , ba , 2c  ariTmetikuli progresiaa. 

 

X.2.  Gamocanis pirobidan x  da x−  -Tvis miviRebT Semdeg sistemas 

⎩
⎨
⎧

+=+−
−=−+

xxxfxf
xxxfxf

2

2

)(3)(2
)(3)(2

, saidanac gvaqvs xxxf += 2

5
1)( . 

pasuxi: xxxf += 2

5
1)( . 

 

X.3. Gradgan 21+  aris 2 0x ax b+ + =  gantolebis erTerTi fesvi, amitom gveq-

neba ( ) ( )2
1 2 1 2 0 (3 ) ( 2) 2 0a b a b a+ + + + = ⇒ + + + + = . pirobis Tanaxmad 3 a b+ +  

racionaluri ricxvia, xolo ( 2) 2a +  ki _ iracionaluri, amitom tolobas 

adgili eqneba Tu 3 0a b+ + =  da ( 2) 2 0a + = , saidanac miviRebT 2, 1a b= − = − . 

pasuxi:  2, 1a b= − = − . 

 

X.4. davweroT samkuTxedis utoloba samive gverdis mimarT. gveqneba, 

⎪
⎩

⎪
⎨

⎧

−++<
++<−
+−<+

2235
5322
5223

aa
aa
aa 0

10
4 3

a
a

a

<⎧
⎪⇔ <⎨
⎪ <⎩

, saidanac gvaqvs: 103/4 << a .   

pasuxi: 103/4 << a . 
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X.5. vTqvaT, samkuTxedis kaTetebis sigrZeebia a  da b , xolo medianis m . 

gvaqvs 162 =+ ma  da  182 =+ mb . piTagoras Teoremis ZaliT 

222 )2()218()216( mmm =−+− . saidanac miviRebT 0145342 =+− mm 27,5 21 ==⇒ mm .  

2 27m =  ar varga. amitom gveqneba P 6, 8.a b= =  

pasuxi: 6, 8.a b= =  

XI-XII.1. pirobis Tanaxmad 2b ac=  da 3 2 ,( 2 ) ( 3 ) 2(2 ) c b aa b a b c a b c = −+ + + + = + + ⇒   

saidanac 2 (3 2 )b a b a= − ⇒
2

3 2b b
a a

⎛ ⎞
⎜ ⎟
⎝ ⎠

= −  anu 2 3 2 0,q q− + =  sadac 
bq
a

=  aris geo-

metriuli progresiis mniSvneli. am gantolebis amoxsniT miviRebT 1 21, 2q q= = . 

pasuxi: 1 an 2 . 

 

XI-XII. 2. SevniSnoT, rom nebismieri  dadebiTi a  da b  ricxvisTvis marTebu-

lia utoloba ( )22 2 2

2
2 2a a b a b

a b a b
a ab a ab b<

+
⇔ = +

+ +
+ < + + . Cven SemTxvevaSi 

2009200920092009,a =  xolo 10000000000b = .  

pasuxi: 
2009210920092009
2009220920092009

. 

 

XI-XII.3. cxadia,  AK EF⊥  da AB AK AD= =  (samive radiusia). 

ganvixiloT ABE+  da AKE+ . am samkuTxedebSi AB AK= , 

xolo AE  saerToa, amitom ABE AKE=+ + da BAE KAE∠ = ∠ . 

analogiuri msjelobiT mtkicdeba, rom DAF KAF∠ = ∠
.vTqvaT, BAE KAE α∠ = ∠ =  da DAF KAF β∠ = ∠ = , maSin   

2 2 90α β+ = °da 45 .EAF α β∠ = + = °  

pasuxi: 45 .EAF∠ = °  

 

XI-XII.4.   kosinusebis Teoremis Tanaxmad, Tu ABC  samkuTxedSi AB  aris 

udidesi gverdi, maSin es samkuTxedi iqneba maxvilkuTxa maSin da mxolod 

maSin, roca 2 2 2AC BC AB+ > . amocanis pirobis Tanaxmad, radganac 

4 6 8a a a+ < + < + , samkuTxedi iqneba maxvilkuTxa mxolod im SemTxvevaSi, 

rodesac  ( ) ( ) ( )2 2 24 6 8a a a+ > ⇔+ + +  
2 4 12 0 6a a a+ − > ⇔ < − an 2a > . radgan 

samkuTxedis gverdis sigrZe uaryofiTi ar SeiZleba iyos, amitom 2a > . 

pasuxi: 2a > . 
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 XI-XII.5. vTqvaT, a  parametris raRac mniSvnelobebisTvis mocemul utolobaTa 

sistemas  aqvs mxolod erTi amonaxsni.  SevniSnoT,  rom Tu ( ),x y  aris am 

sistemis amonaxsni, maSin ( ),y x  aseve iqneba misi amonaxsni da amitom 

mocemuli sistemis erTaderTi amonaxsni mxolod ( ),x x _s saxis SeiZleba 

iyos. Tu ( ),x x  CavsvamT sistemis erTerT utolobaSi, miviRebT 2 24x x a≥ +  anu 

2
21 14 0

2 4
x a⎛ ⎞− + − ≤⎜ ⎟

⎝ ⎠
, romelsac unda gaaCndes mxolod erTi amonaxsni. es ki 

SesaZlebelia mxolod 
1
4

a = ±  SemTxvevaSi. axla SevamowmoT, aqvs Tu ara 

mocemul sistemas erTaderTi amonaxsni, roca 
1
4

a = ± . Tu CavsvaT sistemaSi 

1
4

a = ±  da SevkrebT masSi Semaval utolobebs, gveqneba 
2 21 1

0
2 2

x y− + − ≤⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

, 

saidanac miviRebT, rom 
1 1

,
2 2

x y= =  aris am sistemis erTaderTi amonaxsni. 

pasuxi: 
1
4

± . 

 

 

II turis amocanebis amoxsnebi 

 

VII.1. vTqvaT x  samniSna ricxvia, maSin 
___ _______

000 1000 1001xx x x x x x= + = + = . es ricxvi ki 

1001-is jeradia. 

 

VII.2. vTqvaT kvadratis gverdia a , maSin misi perimetri iqneba 4a , xolo 

farTobi 2a . marTkuTxedis gverdebi iqneba 
2
a
 da 

3
2
a
, xolo farTobi 

23
4
a

. 

amitom marTkuTxedis farTobi 
2

4
a

-iT, anu 25% -iT naklebia kvadratis 

farTobze. 
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VII.3. vTqvaT wreSi n  moswavle da maTgan m  gogonaa gaerTianebuli. pirobis 

Tanaxmad 
9
20 2
n nm< < . e.i. unda movZebnoT umciresi naturaluri n  ricxvi, rom-

lisTvisac 
9 ;
20 2
n n⎛ ⎞

⎜ ⎟
⎝ ⎠

 Sualedi mTel ricxvs Seicavs. aseTia 11n = . maSin 5m = . 

pasuxi: wreSi 11 moswavle da maT Soris 5  gogonaa. 

VII.4. Tu naturaluri ricxvis Canaweri  10 nuliT bolovdeba, maSin es ricxvi 

unaSTod iyofa 1010 -ze. magram, 10 10 1010 2 5 .= ⋅  amitom unda aviRoT imdeni Tana-

mamravli, rom maTi gadamravlebiT dagrovdes aranakleb 10 cali luwi 

ricxvi da zustad 10 cali 5 . aseTi ricxvia 45 , radgan 1-dan 45 -mde 22  
luwi ricxvi da 9  cali 5 -is jeradi ricxvia, amasTan 25 5 5= ⋅ .  

pasuxi: 45n = . 

 

VII.5. vTqvaT samkuTxedis ferdebis sigrZeebi a  sm-
ia, xolo fuZe b sm.  samkuTxedebis midgmiT miiReba 

Semdegi saxis oTxkuTxedi: rogorc naxazidan Cans, 

miRebuli oTxkuTxedis perimetria 

4 2 2(2 ) 20a b a b+ = + = sm. 

pasuxi: 20 sm  

 

VIII.1. 2 1n n+ +  kentia, radgan  ( )2 1 1 1n n n n+ + = + + , xolo     ( )1n n+  luwi ricxvia. 

2 1n n+ +   ricxvis uaxloesi ricxvebi, romlebic naturaluri ricxvebis 

kvadrats warmoadgenen, 2n  da ( )21n+  ricxvebia. marTlac 2 1n n+ +   2n>   da 

2 1n n+ +   ( )22 2 1 1n n n< + + = + .  miviReT, rom  ( )22 2 1 1n n n n< + + < + .  magram  2n  da ( )21n+  

erTmaneTis momdevno naturaluri ricxvebis kvadratebia, amitom 2 1n n+ +   ver 
iqneba naturaluri ricxvis kvadrati. 

 

VIII.2. vTqvaT        n    aris televizoris Tavdapirveli fasi, xolo m  fasis 

Secvlamde gayiduli televizorebis  raodenobaa. maSin n m⋅     iqneba fasis 

Secvlamde Semosuli Tanxa. Tu fasi p %-iT Seicvala, maSin Semosuli Tanxa 

iqneba (1 ) 0,96
100

p n m+ ⋅ .  miviReT gantoleba: (1 ) 0,96 1,08 .
100

p n m nm+ ⋅ =
 

aqedan, 

12,5%.p =   

pasuxi: fasi 12,5% -iT gaizarda. 
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VIII.3. kvadratis diagonalebze gaWriT oTxi toli tolferda marTkuTxa 

samkuTxedi miiReba, romlTa hipotenuzebi kvadratis gverdis anu 6 sm, xolo 

kaTetebi kvadratis diagonalis naxevari anu 3 2 sm iqneba. am samkuTxedebis 

midgmiT miiReba Semdegi saxis trapecia: 

 

 

 

rogorc naxazidan Cans, miRebuli oTxkuTxedis perimetria 12( 2 1)+ sm. 

pasuxi: 12( 2 1)+ sm 

VIII.4. ABE  samkuTxedSi AD  biseqtrisacaa da 

simaRlec, amitom 1 2.AB AE AC= = ⇒ =   

samkuTxedis utolobidan AC AB BC AC AB− < < + , 

saidanac vRebulobT 1 3 2.BC BC< < ⇒ =  

pasuxi: 5sm 

 

VIII.5. vTqvaT A im mravalkuTxedebis simravlea, romelTa yvela wvero 

wiTelia, xolo B  im mravalkuTxedebis simravle, romelTa erTi wvero 

lurjia, xolo danarCeni ki - wiTeli. Tu A  simravlis yovel n -kuTxeds 

davumatebT lurj wveros, miviRebT B  simravlis ( 1)n+ -kuTxeds. aqedan 

vaskvniT, rom B  simravleSi elementebis raodenoba imdeniT metia A  

simravlis elementTa raodenobaze, ramdeni samkuTxedic aris B  simravleSi, 

radgan samkuTxedebis miReba A  simravlis mravalkuTxedebidan aRniSnuli 

wesiT ar SeiZleba. am samkuTxedebis raodenoba  wiTeli boloebis mqone 

monakveTebis raodenobis tolia. es raodenoba ki 
100 99

2
⋅

-s udris. 

pasuxi: 4950 

 

IX.1. pirobidan gamomdinare  cbacbac +−+− 24,,  mTeli ricxvia, amitom ricxvebi 

bababac +− ,2,2,,  agreTve mTeli ricxvebia.  Tu kx 2=  luwia, maSin cbxax +−2 =

cbkak +− 24 2
 mTeli ricxvia. analogiurad, Tu 12 += kx  kentia, maSin cbxax +−2 =

ckbbakaak +−−++ 2)(44 2  mTeli ricxvia. 

3 2 sm

3 2sm3 2sm3 2sm
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IX.2. vietis formulebis ZaliT 201021 =+ xx  da mxx =⋅ 21 . Ppirveli gantolebas 

naturlur ricxvTa simravleSi gaaCnia ( , 2010 ), 1, , 2009k k k− = ⋅⋅⋅  tipis 

amonaxsnebi. advili SesamCnevia, rom m -is yvela SesaZlo variantebs gvaZlevs 

( , 2010 ), 1, ,1004k k k− = ⋅⋅⋅  amonaxsnebi. 

pasuxi: 1004 
 

IX.3. SevniSnoT, rom 2010 iyofa 3-ze da ar iyofa 9-ze, amitom  ricxvi,  romlis 

cifrTa jami 2010-is tolia, gaiyofa 3-ze da ar gaiyofa 9-ze. magram Tu ricxvi 

ar iyofa 3-ze, maSin arc misi romelime xarisxi gaiyofa  samze, amitom 

mocemuli ricxvi samze unda iyofodes.  magram, Tu ricxvi iyofa 3-ze, maSin 

misi kvadrati gaiyofa 9-ze;   Sedegad SeuZlebelia misi cifrTa jami iyos 

2010. 

pasuxi: ar arsebobs 

IX.4. Tu 20000 << t , maSin sxeuli daSorebulia saTavidan   

102401020102000 >−=−+− ttt  manZiliT. Tu 2010>t  maSin sxeuli  daSorebulia 

saTavidan manZiliT 104010220102000 >−=−+− ttt . roca 20102000 ≤≤ t , maSin 

sxeuli 1020102000 =−+− tt  manZiliT aris daSorebuli  saTavidan. maSasadame 

sxeuli minimaluri manZiliTaa  daSorebuli koordinatTa saTavidan drois 

20102000 ≤≤ t  SualedSi. 

pasuxi: drois 20102000 ≤≤ t  SualedSi. 

 

IX.5. giam pirvel svlaze unda SeRebos 20 20× zomis 

kvadrati, romlis erTi gverdi marTkuTxa dafis 

did gverdze mdebareobs, xolo kvadratis simetriis 

RerZi ki marTkuTxedis simetriis RerZs emTxveva (ix. 

naxazi 5 14×  zomis dafisTvis, am SemTxvevaSi pirvel 

svlaze SeRebilia 4 4×  zomis kvadrati).  

maSin am simetriis RerZis mimarT marTkuTxedis darCenili SeuRebavi nawili 

iyofa or tol nawilad. amis Semdeg anas yovel svlas gia   pasuxobs   

simetriuli svliT, amasTan gias yovelTvis SeuZlia anas mier SerCeuli 

kvadratis simetriuli (SeuRebavi) kvadratis moZebna, radgan ana ver SeRebavs 

kvadrats, romelic simetriis RerZs gadakveTs.    

X.1. jer vaCvenoT, rom arsebobs x , romlisTvisac 2010/1 =− xx . marTlac 
21/ 2010 2010 1 0x x x x− = ⇔ − − = , xolo miRebul kvadratuli gantolebis 

amonaxsnebia 21005 1005 1x = ± + . Tu aviyvanT 1 / 2010x x− = -s kvadratSi, gveqneba 
2 2 21/ 2010 2x x+ = + . maSasadame 2(2010) 4(2010 2) 3f = − + − .  

pasuxi: 2(2010) 4(2010 2) 3.f = − + −  



 

29 
 

X.2. Ppirveli gza.  radgan (1; )A m  da (3; )C m  wertilebs toli ordinatebi 

aqvT, amitom Tu isini parabolaze mdebareoben, maSin am parabolis wveros 

abscisa iqneba 22/)31(0 =+=x  xolo misi gantoleba ki SeiZleba CavweroT 

2( 2) ( 0)y a x k a= − + ≠  saxiT. amocanis pirobidan gveqneba gantolebaTa sistema  

2

,
1 ,

( 2) 3 1.

a k m
k m
a m k m

⎧ + =
⎪ = −⎨
⎪ − + = −⎩

 

saidanac miviRebT 12 −= ma  da  2(2 1)( 2) 1 3 1m m m m− − + − = − . ukanaskneli 

gantolebidan gveqneba 2(2 1)( 2) 2(2 1)m m m− − = −  saidanac miviRebT 1/ 2,m=

2 2,m = +  an 2 2m = − . SevniSnoT, rom roca 1/ 2m = , maSin 0a =  da ar varga. 

pasuxi:  1/ 2,m= 2 2m = +  an 2 2m = − . 

 

meore gza. MvTqvaT, mocemuli wertilebi 2ax bx c+ +  kvadratuli samwevris 

grafikze mdebareoben, maSin amocanis pirobebidan gveqneba sistema 

2

,
4 2 1 ,
9 3 ,

3 1.

a b c m
a b c m
a b c m

am bm c m

+ + =⎧
⎪ + + = −⎪
⎨ + + =⎪
⎪ + + = −⎩

 

Tu sistemis meore gantolebas gamovaklebT pirvels miviRebT 3 1 2a b m+ = − . Tu 

mesame gantolebas gamovaklebT pirvels miviRebT 8 2 0a b+ = . sistemidan 

3 1 2 ,
8 2 0.
a b m
a b
+ = −⎧

⎨ + =⎩
Ggveqneba 2 1a m= − , 8 4b m= − + , 7 3c m= − . Ggvaqvs m -is mimarT 

gantoleba 3 22 9 8 2 0m m m− + − = , romlis erT-erTi fesvia 1/ 2 . maSin 

3 2 22 9 8 2 (2 1)( 4 2) 0m m m m m m− + − = − − + = . saidanac miviRebT 1/ 2,m= 2 2m = +  an 

2 2m = − . 

 

X.3. vTqvaT, aseTi ricxvi ar moiZebna, maSin dirixles principis Tanaxmad 1a , 

2a , ⋅⋅⋅ , 2011a , ricxvebs Soris moiZebneba ori ricxvi , ( )k ma a k m< iseTi, rom 2011-

ze gayofisas naSTSi miiReba erTidaigive ricxvi.  magram  410 k
m k m ka a a −− = ⋅  da 

amasTan 410 k  da 2011 urTierTmartivi ricxvebia. maSasadame, m ka −  iyofa 2011 -ze. 

miviReT winaaRmdegoba. 
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X.4. mocemuli tolobis orive mxare gavyoT 2BH -ze. miviRebT 

kvadratul gantolebas  
2

2 3 3 0AC AC
BH BH

⎛ ⎞ − − =⎜ ⎟
⎝ ⎠

, saidanac 

3.AC
BH

=
 

ABC+   -Si BC  gverdze davuSvaT AF  simaRle da 

ganvixiloT AFC+   da BFH+ , ix. suraTi. cxadia  

3AF ACFAC FBH AFC BFH
BF BH

∠ =∠ ⇒Δ Δ ⇒ = =∼ . gveqneba tg 3AFABF
BF

∠ = = , e.i  

60ABC∠ = D . 

 

X.5. ix IX.5 

 

XI-XII.1. davuSvaT sawinaaRmdego: vTqvaT, 2 2010m nn m=  toloba sruldeba 

romelime naturalur ricxvTa ( ),m n  wyvilisTvis. maSin, radgan 2 2 1005m nn m= ⋅

tolobis marcxena mxare iyofa 2 -ze, amitom 2mn  iyofa 2 -ze. aqedan 

gamomdinareobs, rom n  iyofa  2 -ze. vTqvaT α  da β  aris Sesabamisad 

maqsimaluri mTeli arauaryofiTi ricxvebi, romlebisTvisac n  iyofa 2α -ze da 

m  iyofa 2β -ze, maSin 2mn  iyofa 22 mα -ze, xolo 2010 nm⋅  iyofa 12 nβ + -ze, ris 

gamoc unda Sesruldes toloba 2 1m nα β⋅ = ⋅ + . am tolobis Sesruleba ki 

SeuZlebelia, radgan n  luwi ricxvia. 

 

XI-XII.2.  Tu 2010 1005 0a x b x c+ + =  gantolebas ar gaaCnia  namdvili fesvi, maSin 

arc kvadratul gantolebas 2 0a y b y c+ + = ( 1005y x= ) gaaCnia namdvili fesvi. 

aqedan gamomdinareobs, rom ( ) 2f y a y b y c= + +  funqcia imis mixedviT 0a >  Tu 

0a <  an sul dadebiTia an sul uaryofiTi. magram pirobis Tanaxmad

( )1 0f a b c− = − + < . amitom ( )0 0c f= < . 

pasuxi: c  uaryofiTia. 

 

XI-XII.3. pirobis Tanaxmad ,AB AM BC MC+ = +  amitom ABM MBCP P= , sadac ABMP  da 

MBCP  warmoadgenen ABM da MBC  samkuTxedebis perimetrebs. axla, imis 

gaTvaliswinebiT, rom BM MC BC< +  da maSasadame, 

,MBC ABM ABCP P AB AM BM AB AM MC BC AB AC BC P= = + + < + + + = + + =  
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samkuTxedSi Caxazuli wrewiris radiusis gamosaTvleli formulis 

gamoyenebiT, gveqneba 1 2
2 2 22 2MBC ABM MBC ABC ABCABM

ABM MBC ABM ABM ABC

S S S S SSr r r
P P P P P

+
+ = + = = > = . 

XI-XII.4. sistemaSi mocemuli tolobebidan cxadia, rom  , , 0x y z ≥ , amitom 

( )
( )
( )

2010

2010

2010

1

2

3

x y z

y z x

z x y

+ =

+ =

+ =

 

(1) da (2) tolobebidan miviRebT, rom 2010 2010y z x x z= − = − , anu 2010 2010z z x x+ = + . 

cxadia, rom Tu z x> , maSin 2010 2010z z x x+ > + , xolo Tu z x< , maSin 

2010 2010z z x x+ < + , e.i. z x= . analogiurad miviRebT, rom z y= , e.i. x y z= = . aqedan 

gvaqvs: ( )20102x x=  anu ( )2010 20092 1 0x x⋅ − = . saidanac 0x =  an 
2009

1
2 2

x =
⋅

. 

pasuxi: 0x y z= = =  an 
2009

1
2 2

x y z= = = . 

 

XI-XII.5. SevniSnoT, rom AB  gverdze, rogorc 
diametrze, Semoxazuli naxevarwrewiri ABCD  kvadrats 
or N  da M  figurad yofs, sadac N -iT naxevarwrea 
aRniSnuli, ix. suraTi. cxadia, rom ASB  kuTxe ar 
iqneba blagvi maSin da mxolod maSin roca S M∈ . maSin 
p  albaToba imisa, rom ASB  kuTxe ar iqneba blagvi 

udris M

ABCD

Sp
S

= , sadac ABCDS   kvadratis farTobia da 

udris 2AB -s, xolo MS  ki M  figuris farTobia da 

udris 
2

2 21 1
2 2 8

ABAB ABππ ⎛ ⎞ ⎛ ⎞− = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

. maSasadame 1
8

p π
= − .  

pasuxi: 1 .
8

p π
= −  

 

  



 

32 
 

daskvniTi turis amocanebis amoxsnebi 

 

VII.1. pirveli gza. radgan 3p >  da martivia, amitom is 6 -ze gayofisas iZleva 

naSTs 1-s an  5 -s da maSasadame SeiZleba warmodgenili iqnas an rogorc 

6 1p k= +  an rogorc 6 5p k= + , sadac k  naturaluria. pirvel SemTxvevaSi 
2 21 36 12 1 1 12 (3 1)p k k k k− = + + − = + . Tu k  luwia, maSin (3 1)k k +  luwia, Tu k  kentia, 

maSin 3 1k +  luwia da (3 1)k k +  isev luwi gamodis. amitom 12 (3 1)k k +  iyofa 24 -

ze. meore SemTxvevaSi 2 21 36 60 25 1 12 (3 5) 24p k k k k− = + + − = + + . Tu k  luwia, maSin 

(3 5)k k +  luwia, Tu k  kentia, maSin 3 5k +  luwia da (3 5)k k +  isev luwi gamodis. 

amitom 12 (3 5) 24k k + +  iyofa 24 -ze. 

meore gza. ganvixiloT erTmaneTis momdevno sami ricxvis namravli 

( 1) ( 1)p p p− + . radgan 3p >  da martivia, amitom is ar iyofa arc 2 -ze da arc 3 -

ze. radgan p  kentia, amitom 1p−  da 1p+  erTmaneTis momdevno luwi ricxvebia 

da amitom erT-erTi maTgani iyofa 2 -ze, xolo meore 4 -ze. garda amisa, 1p− , 

p  da 1p+  erTmaneTis momdevno ricxvebidan erT-erTi unda gaiyos 3 -ze. 

amitom 1p−  da 1p+  ricxvebidan erT-erTi iyofa 3 -ze. maSasadame 
2 1 ( 1)( 1)p p p− = − +  iyofa 24 -ze. 

 

VII.2. ganvixiloT ori SemTxveva: 

1) AC AB=  am SemTxvevaSi C ACD BAD B x∠ = ∠ = ∠ = ∠ = , 

4 180 , 45x x= ° = ° (ix. naxazi) da 45 , 90C B A∠ =∠ = ° ∠ = ° .    

 

2) AC AB≠ . vTqvaT  AD   biseqtrisaa da AC AD DB= = . 

aRvniSnoT, B =B∠ x .  maSin, A = 2 BAD CAD =B B∠ ∠ = ∠x, x.
ACD = ADC = 2B B∠ ∠ x . 

aqedan 5 180x = ° ,  36B x∠ = = °  2 72A C x∠ = ∠ = = °  . 

 

 pasuxi:  45 , 90C B A∠ =∠ = ° ∠ = ° , an A = C = 72∠ ∠ 0 ,A B = 36∠ 0.  

 

VII.3. vTqvaT  A -dan gamosuli avtomobilis siCqarea AV , B ‐dan gamosulis _ BV . 

maSin A - dan gamosuli avtomobili Sexvedramde gaivlida 16 BV  manZils, xolo 
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B ‐ dan gamosuli _ 9 AV  manZils. Sexvedramde daxarjuli dro A - dan gamosuli 

avtomobilisTvis iqneba 
16 B

A

V
V

 wuTi, xolo B ‐dan gamosulisTvis _ 
9 A

B

V
V  

wuTi. 

miviRebT tolobas: 
16 9B A

A B

V V
V V

= , anu, 3 4A BV V= . am tolobidan vRebulobT, rom 

manZili A da B  punqtebs Soris erTis mxriv udris 21 AV −s, meores mxriv 28 BV
-s, xolo daxarjuli dro wuTebSi - Sesabamisad 21 wuTs da 28  wuTs. 

pasuxi:  21wuTi,  28 wuTi. 

VII.4. vTqvaT es ricxvia 2010 10000 2010.x x= ⋅ +  maSin 2010 -is waSliT miviRebT x -

s da maSasadame, 2010x  aris x -is jeradi: 10000 2010x kx⋅ + = , ( 10000) 2010k x− = . 

amitom x  aris 2010 -is gamyofi. e.i. arsebobs imdeni aseTi ricxvi, ramdeni 

gamyofic aqvs 2010 -s. am ricxvs aqvs oTxi martivi gamyofi: 2, 3, 5 da 67, 

amitom, rogorc advili Sesamowmebelia, sul eqneba eqneba 42 16=  cali 

naturaluri gamyofi.  

pasuxi: 16 . 

 

VII.5. a) avagoT EFGH  marTkuTxedi gverdebiT EF a=  da 

FG b= . masSi CavxazoT EBHD  oTxkuTxedi, romlis B  

wvero FG gverdis Suawertils emTxveva, xolo D  wvero -  

EFGH  marTkuTxedis diagonalebis gadakveTis wertils. 

radgan HB  daxrili HG  gegmilze metia, amitom 

EB HB HG a= > = . analogiurad, 
1 1
2 2

ED HD HG a= > = . amitom, 

Tu 2a b> , maSin 3 2 2EBHD EFGHP a a b P> > + = . 

b) ABCD  oTxkuTxedis AB  gverdi gavagrZeloT 

EFGH  oTxkuTxedis gverdebis gadakveTamde (ix. 

suraTi). miRebuli PQ monakveTis sigrZe AB  

gverdis sigrZeze naklebi ar aris. garda amisa 

, .PQ PE EQ PQ PH HG GF FQ≤ + ≤ + + +  

amasTan ukanskneli utolobebidan erTi mainc mkacria, 

amitom am utolobebis Sekreba gvaZlevs: 2 2 EFGHAB PQ P≤ <   

( EFGHP -iT aRniSnulia EFGH  oTxkuTxedis perimetri). Tu am msjelobas 

gavimeorebT ABCD  oTxkuTxedis danarCeni gverdebisTvis, miviRebT: 

2 2( ) 4ABCD EFGHP AB CD DE EA P= + + + < . saidanac 2ABCD EFGHP P< . 
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VIII.1. a) vTqvaT aseTi ricxvi arsebobs da misi pirveli cifris waSlis 

Sedegad miRebuli ricxvia N . Tu N  ricxvis cifrTa raodenobas aRvniSnavT 

n -Ti, maSin amocanis piroba gvaZlevs gantolebas 25 6 10nN N= + ⋅ . es 

ukanaskneli gvaZlevs tolobas 225 10nN −= ⋅ .  

pasuxi: 625 10k⋅  tipis ricxvebi, sadac 0, 1, 2, 3,k = … . 

 

b) wina msjelobis analogiuri msjeloba gvaZlevs gantolebas 

35 10 34 10n nN N m N m= + ⋅ ⇒ = ⋅ , sadac 1, 2, 3, , 9m= … . ukanaskneli tolobis 

marcxena mxare iyofa 17 -ze, xolo marjvena ki ara. maSasadame aseTi N  ricxvi 

ar arsebobs. 

 

VIII.2. mocemulia ,BD AC AK KC⊥ = ,  ABD DBK KBC∠ = ∠ = ∠ . 

gavavloT KM BC⊥ . samkuTxedebs ,ABD BKD  da BKM  

toli aqvT hipotenuza da maxvili kuTxe, amitom isini 

tolia da .
2

KCAD DK KM KM= = ⇒ =
 
aqedan 30C∠ = ° , 

90 60DBC KCM∠ = ° − ∠ = ° ,  
1 30
2

KBC DBC∠ = ∠ = ° ,  90B∠ = ° , 60A∠ = ° .  

pasuxi: 60 , 90 , 30 .A B C∠ = ° ∠ = ° ∠ = °                                                          

 

VIII.3. dauSvaT gantolebas gaaCnia mTeli amonaxsni. SevniSnoT, rom y  iyofa 3

-ze: 13y y= . maSin 2 2
15 21 3x y− = . analogiurad, Tu aRvniSnavT  13x x= , gveqneba 

2 2
1 115 7 1x y− = . amitom 2 2

1 17 15 1y x= − , saidanac gamomdinareobs, rom 2
1y  3 -ze 

gayofisas naSTSi gvaZlevs 2 -s. meores mxriv, advili Sesamowmebelia, rom 2
1y  

3 -ze gayofisas naSTSi yovelTvis iZleva an 0 -s, an 1-s. marTlac, Tu 1 3y k= , 

maSin 2 2
1 9y k= , Tu 1 3 1y k= + , maSin 2 2

1 3(3 2 ) 1y k k= + + ,  1 3 2y k= + , maSin 

2 2
1 3(3 4 1) 1y k k= + + + ,  miviReT winaaRmdegoba, amitom gantolebas mTeli 

amonaxsni ar gaaCnia. 

VIII.4. monetebis Tavdapirveli raodenoba aRvniSnoT N -iT. maSin 

Tavdapirvelad pirvelma mekobrem aiRo 1 5
Na =  moneta, meorem _ 2

11 : 5
5

a N ⎛ ⎞= −⎜ ⎟
⎝ ⎠

, 

mesamem aiRo 
2

3
11 : 5
5

a N ⎛ ⎞= −⎜ ⎟
⎝ ⎠

 moneta, meoTxem _ 
3

4
11 : 5
5

a N ⎛ ⎞= −⎜ ⎟
⎝ ⎠

, xolo mexuTem _ 
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4

5
11 : 5
5

a N ⎛ ⎞= −⎜ ⎟
⎝ ⎠

. mekobreebis mier Tavdapirveli wilebis aRebis Semdeg 

darCenili monetebis raodenobaa 
5 51 41

5 5
N N⎛ ⎞ ⎛ ⎞− = ⋅⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

. pirobis Tanaxmad es ricxvi 

unda iyos 5 -is jeradi. 
5 6

5

4 55
5 4

N k N k⎛ ⎞⋅ = ⇒ =⎜ ⎟
⎝ ⎠

. ukanaskneli tolobidan naTelia, 

rom  54 1024k = = -sTvis N  miiRebs umcires mTel mniSvnelobas 65 15625N = = . 

TiToeulma mekobrem bolo etapze aiRo 1024 moneta.  

pasuxi: 65 15625N = = ; 55 1024 4149+ = . 

 

VIII.5. a) avagoT EFGH  rombi, romlis diagonalebis 

sigrZeebia 1 2,EG d FH d= =  da 1 22d d> . masSi CavxazoT 

ABCD   

marTkuTxedi, romlis AB  da BC  gverdebi Sesabamisad EG  da FH  

diagonalebis tolia, amasTan  1
3 3
4 4

AB EG d= = . maSin 1 1 2
32
2

AC BD AB d d d+ > = > + .   

b) ABCD  oTxkuTxedis AC  diagonali gavagrZeloT EFGH  

oTxkuTxedis gverdebis gadakveTamde (ix. suraTi). miRebuli 

PQ monakveTis sigrZe AB  gverdis sigrZeze naklebi ar 

aris, garda amisa, , .PQ PE EF FQ PQ PH HG GQ< + + < + +  am 

utolobebis Sekreba gvaZlevs: 2 2 EFGHAC PQ P≤ <  ( EFGHP -iT 

aRniSnulia EFGH  oTxkuTxedis perimetri). Tu analogiur 

msjelobas CavatarebT D BD B diagonalis mimarTac, miviRebT 

EFGHAC BD P+ < . dasamtkicebeli dagvrCa, rom 

2( )EFGHP EG FH< + . aRvniSnoT O -Ti EG  da FH  diagonalebis 

gadakveTis wertili. samkuTxedis utolobis gamo 

, ,HE HO OE EF EO OF< + < +  , .FG FO OG GH HO OG< + < +
 

am 

utolobebis Sekreba gvaZlevs 2( )EFGHP EG FH< + . 

IX.1. pirobis Tanaxmad S  akmayofilebs utolobebs: x S≥ , 
1y S
x

+ ≥ , 
1 S
y
≥ . maSin 

1y
S

≤ , 
1 1
x S
≤ , 

1 2S y
x S

≤ + ≤ , saidanac gveqneba 2 2 2S S≤ ⇒ ≤ . Tu 
1 2

2
y

x
= =  maSin 

vRebulobT 2S = . 

pasuxi:  2. 
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IX.2. radgan 
1z
z

+ ∈] , maSin 
2

2
2

1 12z z
z z

⎛ ⎞+ = + + ∈⎜ ⎟
⎝ ⎠

] da amitom 2
2

1z
z

+ ∈] . 

SevniSnoT, rom nebismieri 2n ≥  naturaluri ricxvisTvis samarTliania 

toloba: 1 1
1 1

1 1 1 1n n n
n n nz z z z

z z z z
+ −

+ −

⎛ ⎞⎛ ⎞ ⎛ ⎞+ = + + − +⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠ ⎝ ⎠

. amitom, Tu aviRebT 2n =  gveqneba: 

3
3

1z
z

+ ∈] . am msjelobis gagrZelebiT SegviZlia nebismieri n  naturaluri 

ricxvisTvis vaCvenoT, rom 
1n
nz

z
+  mTeli ricxvia. 

IX.3. auzis centri aRvniSnoT O -Ti, xolo radiusi ki _ R -iT. C -Ti aRvniSnoT 

wrewiri centriT O wertilSi da radiusiT r . SevarCioT r  ise, rom giorgim 
Semdegi taqtikiT moaxerxos gaqceva: giorgi micurdeba C  wrewiramde, Semdeg 

C  wrewiris gaswvriv daiwyebs curvas manam, sanam is da irakli ar 

ganTavsdebian O  centris sxvadasxva mxares (cxadia, amis miRweva 

SesaZlebelia im SemTxvevaSi, Tu 
4
Rr < ) da Semdeg gacuravs napirisaken ise, 

rom irakli mas ver daiWers. amisaTvis saWiroa, rom man R r−  manZili gacuros 

ufro swrafad, vidre irakli SeZlebs Rπ  manZilis garbenas. e.i. 

1
4 4
RR r r Rπ π⎛ ⎞− < ⇒ > −⎜ ⎟

⎝ ⎠
. maSasadame, Tu giorgi r  radiuss SearCevs ise, rom  

1
4 4

RR rπ⎛ ⎞− < <⎜ ⎟
⎝ ⎠

, maSin is SeZlebs gaqcevas. 

 

IX.4. vTqvaT pirveli oTxkuTxedia ABCD  da am ori 

oTxkuTxedis gverdebi erTmaneTTan ikveTeba , ,M N P  da 

Q wertilebSi. Tu vaCveneT, rom 2ABCD MNPQS S= , maSin 

naCvenebi  gveqneba,  rom  meore oTxkuTxedis farTobic 

tolia 2 MNPQS  da maSasadame mocemuli amozneqili 

oTxkuTxedebis farTobebi erTmaneTis tolia. 

gavavloT AC  da BD diagonalebi. AC  monakveTis gadakveTis wertilebi MQ  

da NP  monakveTebTan aRvniSnoT Sesabamisad L  da F  wertilebiT. amocanis 

pirobis Tanaxmad , ,M N P  da Q wertilebi ABCD  oTxkuTxedis gverdebis Sua 

wertilebia. amitom, MN  da QP  warmoadgens Sesabamisad ABC  da ADC  

samkuTxedebis Suaxazebs, maSasadame || ||MN AC QP . analogiurad, || ||MQ BC NP . 

radgan MNPQ  oTxkuTxedis mopirdapire gverdebi paralelurebia, MNPQ  

oTxkuTxedi warmoadgens paralelograms. AC  diagonalze davuSvaT BK  

marTobi, romlis gadakveTis wertili MN  monakveTTan aRvniSnoT T -Ti. 
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1 1 1
2 2 2MBN LMNFS MN BT MN TK S= ⋅ = ⋅ = . aseve, 

1
2QDP LFPQS S= . ukanaskneli ori 

tolobidan davaskvniT, rom 
1
2MBN QDP MNPQS S S+ = . analogiuri msjelobiT 

miviRebT, rom 
1
2MAQ NCP MNPQS S S+ = . maSasadame, MBN QDP MAQ NCP MNPQS S S S S+ + + = , 

saidanac gamomdinareobs dasamtkicebeli toloba 2ABCD MNPQS S= . 

 

IX.5.  vTqvaT, P  da Q aris ABCD  trapeciis BC  da 

AD  fuZeebis Suawertilebi, M  wertili AC  

diagonalis gagrZelebaze, xolo R  wertili MP  da 

AD  wrfeebis gadakveTis wertilia. radgan AHR  da 

BPH  samkuTxdebi msgavsia da ||PC AR , amitom 

AH AR AR AM
HB BP PC CM

= = = . aseve mtkicdeba, rom 
DK AM
KC CM

= . 

maSasadame 
DK AH
KC HB

= , saidanac vRebulobT ||HK BC .    

X.1. 
1 4 15 1
a
= − < . radgan  

10 1na
< < , amitom 

1 2n n n
na a a

a
⎡ ⎤ ⎡ ⎤< + < +⎣ ⎦ ⎣ ⎦ . 

( ) ( ) ( )( )
0

1 4 15 4 15 4 15 1 1
nn n k kn k n k

nn
k

a C
a

−

=

+ = + + − = + −∑ . aRniSnuli gaSlidan naTelia, 

rom 
1n
na

a
+  mTeli ricxvia. maSasadame, 

1 1n n
na a

a
⎡ ⎤+ = +⎣ ⎦ . 

X.2.  vTqvaT, samive utoloba samarTliania. Ggveqneba 
1

(1 ) (1 ) (1 )
64

a a b b c c− − − > . 

magram 2(1 ) 1/ 4 (1 / 2 ) 1/ 4a a a− = − − ≤ . Tu gaviTvaliswinebT analogiur utolobebs, 

miviRebT 
1

(1 ) (1 ) (1 )
64

a a b b c c− − − ≤ . miRebuli winaaRmdegoba amtkicebs, rom 

mocemuli utolobebi erTdroulad samarTliani ver iqneba. 

 

X.3.  vietis Teoremis Tanaxmad gveqneba Semdegi gantolebaTa sistema 

,
,

,
.

c d a
cd b
a b c
ab d

+ = −⎧
⎪ =⎪
⎨ + = −⎪
⎪ =⎩

     (1) 
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maSin (1) sistemis pirveli da mesame tolobebidan miviRebT, rom b d=  da 

maSasadame  

1
2

0

c ac d a b d
b dcd b a c b

a b c cb b b d
ab d ab b a c

⎡ = =+ = − = ⎧⎧ ⎧
⎨⎢⎪ ⎪ = = −= + = −⎪ ⎪ ⎩⎢⇔ ⇔⎨ ⎨ ⎢+ = − = = =⎧⎪ ⎪ ⎢⎨⎪ ⎪= = = −⎢⎩ ⎩ ⎩⎣

 

anu, miviReT Semdegi kvadratuli samwevrebis wyvilebi ( )2 22, 2x x x x+ − + −  da 

( )2 2,x ax x ax+ −  nebismieri   a∈\  - Tvis. 

pasuxi:  ( )2 22, 2x x x x+ − + −  da ( )2 2,x ax x ax+ −  nebismieri a∈\  ‐ Tvis. 

 

X.4.  vTqvaT , ,A B C  da D  mocemuli wertilebia. SevniSnoT, rom mocemuli 

wertilebidan nebismieri sami adgens samkuTxeds. ganvixiloT samkuTxedi ABC . 

maSin gveqneba l
2 2 2 2 2 4cos 0
2 2

AB AC BCA
AB AC AB AC
+ − + −

= ≥ =
⋅ ⋅

. Aamitom l 90A ≤ ° . analogiurad 

davaskvniT, rom l 90B ≤ ° , l 90C ≤ ° , l 90D ≤ ° . SevniSnoT, rom radgan l 90D ≤ ° amitom 
D  wertili ar SeiZleba iyos ABC  samkuTxedis SigniT. miviReT, rom ABCD  

oTxkuTxedi amozneqilia. radgan aseTi oTxkuTxedis Sida kuTxeebis jami 360°
-ia, amitom  ABCD  marTkuTxedia. Tu dauSvebT, rom ,AB a BC b= = ,  a b≠  da 

, [ 2, 2]a b∈  miviRebT winaaRmdegobas: 2 2 2.AC a b= + >  

 

X.5.   SevniSnoT, rom Tu AB  diametris naxevarwrewirs 

SevavsebT wrewiramde maSin is O wertilze gaivlis da 

amitom AOM ABM∠ = ∠  rogorc AM  rkalze 

dayrdnobili kuTxeebi. saidanac    miviRebT,     rom 

moZraobis mTeli    drois ganmavlobaSi M  wertili 

imyofeba OM  sxivze (radgan ABM∠  ar icvleba). 

pirobis Tanaxmad gveqneba 3DM = , 2DO = , 

4AD AO DO= − = , 2 2 13OM DO DM= + =  da 

2 2 5AM AD DM= + = . OM  sxivze L -iT aRvniSnoT wertili romelic OY  
gverdidan AM  monakveTis sigrZiT iqneba daSorebuli, maSin 5PL AM= = . 

SevniSnoT, rom moZraobis dawyebis Semdeg M  wertili daiwyebs OM  sxivis 

gaswriv „zemoT“ moZraobas L  wertilisken, miaRwevs mas da Semdeg 

gaagrZelebs moZraobas OM  sxivis gaswriv „qvemoT“.  OPL da ODM  

samkuTxedebis msgavsebidan gvaqvs 
PL OL
DM OM

= , saidanac 
5 13

3
PL OMOL

DM
⋅ ⋅

= = . 
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amitom 
5 13 2 1313

3 3
ML = − = , rac warmoadgens M  wertilis mier ganvlil 

gzas, roca is moZraobs M  wertilidan L  wertilisaken. gzis meore nawilis 

sigrZe ki iqneba 
5 13 5

3
OL AM− = − . maSasadame, saZiebeli sidide tolia 

2 13 5 13 75 13 5
3 3 3

+ − = − . 

pasuxi: 
7 13 5.
3

−  

XI-XII.1. vTqvaT, firmam 2000  lariTa da 320 SuqdiodiT unda daamzados A  

tipis x  cali  saTamaSo, xolo B  tipis ki _ y  cali. maSin amocanis pirobis 

Tanaxmad x  da y  mimarT gveqneba utolobaTa sistema 

          

0
0

25 40 2000
5 4 320

x
y

x y
x y

≥⎧
⎪ ≥⎪
⎨ + ≤⎪
⎪ + ≤⎩

 

Cveni mizania am utolobaTa amonaxsnTa simravleSi 

vipovoT iseTi 0 0( ; )x y  wyvili (wyvilebi), 

sadac 6 10P x y= +  miiRebs maqsimalur mniSvnelobas. suraTze daStrixulia 

mocemul utolobaTa sistemis amonaxsnTa simravle. igi warmoadgens 

amozneqil oTxkuTxeds wveroebiT (0;0) , (0;50) , (48;20) , (64;0) , amitom sakmarisia 
daviTvaloT P -s mniSvnelobebi (0;50) , (48;20) , (64;0)  wertilebSi da SevadaroT 

erTmaneTs. advilad davrwmundebiT, rom P  maqsimums aRwevs (0;50) -Tvis da 

udris 500 . 

pasuxi:  firmam unda daamzados mxolod 50 cali B  tipis saTamaSo da 

arcerTi A  tipis saTamaSo.  

XI-XII.2. radgan 1 2k ka a k+ − = +  amitom gveqneba 

 

2 1

3 2

1

3,

4,

,
2.k k

a a

a a

a a k+

− =

− =

⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅

− = +

⎧
⎪
⎪
⎨
⎪
⎪⎩

( )2
1

5 1
3 3 2

2 2k k

k
a k a k k+

+
⇒ − = ⋅ ⇒ = + +  nebismieri naturaluri k -

Tvis. maSin 
( )

( )( )2

31 21 1 .
3 2 1 2k

k k
a k k k k

+⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟+ + + +⎝ ⎠⎝ ⎠
   ამიტომ 
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( )( )
( )

( )
( )( )1 2

1 2 31 1 1 1 4 2 5 3 61 1 1
2 3 3 4 4 5 1 1 2n

n n n n
a a a n n n n

− + +⎛ ⎞⎛ ⎞⎛ ⎞ ⋅ ⋅ ⋅
− − ⋅⋅⋅ − ⋅ ⋅ ⋅⋅⋅ ⋅ =⎜ ⎟⎜ ⎟⎜ ⎟ ⋅ ⋅ ⋅ + + +⎝ ⎠⎝ ⎠ ⎝ ⎠

=  

( )
( )( )

( ) ( )
4 5 2 31 2 3 1

2 3 1 3 4 5 2 3 1 3
n nn n

n n n n
⋅ ⋅⋅⋅ + +⋅ ⋅⋅⋅ +

= ⋅ = >
⋅ ⋅⋅⋅ + ⋅ ⋅ ⋅⋅⋅ + +

. 

XI-XII.3. radgan gvainteresebs darCenili ori ricxvis jamis 5 -ze gayofadobis 
Sefaseba amitom sakmarisia mocemuli ricxvebis magivrad ganvixiloT maTi 5 -
ze gayofisas miRebuli naSTebi. maSin naSTebi 1 da 2  gveqneba oTx-oTxi cali, 

xolo naSTebi 3, 4  da 0  ki _ sam-sami cali. pirveli moTamaSe pirvelive 

svlaze Slis 1-s (anu romelime ricxvs, romelic 5 -ze gayofisas naSTSi 

gvaZlevs 1-s). darCenili ricxvebis jami ki 5 -ze gayofisas naSTSi gvaZlevs 2 -
s. amis Semdeg meore moTamaSis 1, 3  an 4 -is waSlis SemTxvevSi pirveli 

moTamaSe pasuxobs Sesabamisad 4, 2 an 1-is waSliT, raTa darCenili ricxvebis 

jami 5 -ze gayofisas naSTSi kvlav gvaZlevdes 2 -s. ase grZeldeba manam, sanam 

meore moTamaSe ar waSlis 0 -s an 2 -s. amis sapasuxod pirveli moTamaSe Slis 

Sesabamisad 2 -s an 0 -s. am svlis Semdeg darCenili ricxvebis jami 5 -ze ukve 
unaSTod iyofa da TamaSis bolomde meore moTamaSis svlebs 0, 1, 2, 3 an 4 , 
pirveli moTamaSe pasuxobs Sesabamisad svlebiT  0, 4, 3, 2 an 1. amasTan yvela 

es svla SesaZlebelia, radgan 0  ori calia darCenili, xolo wyvilebi 1, 4 
da 2, 3  Tanabrad arian da aseve erTdroulad qrebian. 

XI-XII.4.  dauSvaT, aseTi M  simravle arsebobs. maSin M  Seicavs erT mainc da-

debiT ricxvs. marTlac Tu Mx∈  da 0<x  maSin Mxx ∈+− 2592  da amave dros  

02592 >+− xx . vinaidan 5)5( =f , amitom SesaZloa M∈5 . amave dros 

{ }( ) 5 4; 5f x x= ⇔ ∈ . vaCvenoT, rom M  simravleSi SeiZleba iyos mxolod 4  da 

5. marTlac Tu dauSvebT, rom Mx∈  da { }4; 5x∉ , maSin xxf >)(  (vinaidan 5≠x ) 

da M  simravleSi aRmoCndeba ricxvTa zrdadi mimdevroba )),...((),(, xffxfx . 

SevniSnoT agreTve, rom yoveli x  ricxvisaTvis 4)( ≠xf . maSasadame M  

simravle ar arsebobs.  

pasuxi: M  simravle ar arsebobs. 

XI-XII.5.  ganvixiloT ABC  samkuTxedSi Caxazuli MNKL  

marTkuTxedi. SemovitanoT aRniSvnebi: 

, , , ,AC b AB c CQ l BT h= = = =  , .MN x ML y= = NBK da ABC  sam-

kuTxedebis msgavsebidan vRebulobT tolobas 
b y
h h x
=

−
,  
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saidanac 
( )h x b

y
h
−

= . 
2 2 2

2 2 2 2 2 2 2
2

21 1x b bNL x y x b x x b
h h h

⎛ ⎞⎛ ⎞= + = + − = + − +⎜ ⎟⎜ ⎟
⎝ ⎠ ⎝ ⎠

. cxadia, NL 

Rebulobs umcires mniSvnelobas, rodesac 
2

2 2

b hx
h b

=
+

, am dros 
2 2

2
2 2

b hNL
b h

=
+

.  

lema 1. samkuTxedSi Caxazuli umciresi diagonalis mqone marTkuTxedi 

eyrdnoba  samkuTxedis udides gverds (anu, misi ori wvero mdebareobs udides 

gverdze). 

damtkiceba. davuSvaT AC  aris samkuTxedis udidesi gverdi, maSin AB AC≤ . AB  

gverdze dayrdnobil marTkuTxedebis diagonalebis kvadratebs Soris 

umciresi tolia 
2 2

2 2

c l
c l+

. 2 ABCS bh cl= = . gvaqvs 

2 2
2

2 22 2 2

2 2 2 2
2

22 2

4

14

Sb h cc lb h c
Sc l b h b
bc l

Δ

Δ

+++ = = ≤
+ +

+

. marTlac, 2
2

4Sc
c

Δ+ −
2 2

2 2 2
2 2 2

4 4S c bb c b S
b c b

Δ
Δ

−
− = − − =

( )2 2
2 2

41 0Sc b
c b

Δ⎛ ⎞= − − ≤⎜ ⎟
⎝ ⎠

, radgan 2 2

41 0S
c b

Δ− > .  (
1 1sin
2 2

S bc A bcΔ = ∠ < ). 

lema damtkicebulia. 

maSasadame, 

2 2

( )
2

b hf
bh
+

Δ = , sadac b  aris Δ samkuTxedis udidesi gverdi, xolo h  

masze daSvebuli simaRle.  

lema 2. nebismieri fiqsirebuli 0k > -Tvis, ( ){ }:f Δ Δ nebismieri samkuTxedia da

( ){ }: kf Δ Δ nebismieri samkuTxedia, romlis farTobia  ricxviTi simravleebis umci-

resi elementebi tolia. 

damtkiceba. Tu 1 2Δ Δ∼ , maSin ( ) ( )1 2f fΔ = Δ . es gamomdinareobs 

2 2

( )
2

b hf
bh
+

Δ =  

formulidan (misi erTgvarovnebidan). radgan nebismieri samkuTxedisaTvis 

arsebobs misi msgavsi  samkuTxedi, romlis farTobia k , lema damtkicebulia. 

ganvixiloT 
1
2

k = , lema 2-is Tanaxmad, saWiroa vipovoT 

2

2
1

( )
2

b
bf

+
Δ =  funqciis 

umciresi mniSvneloba, sadac b  warmoadgens 
1
2
-is toli farTobis mqone 

samkuTxedis udides gverds. aseTi samkuTxedebis udidesi gverdi metia 1-ze 
(radgan maT Soris umciresia tolgverda samkuTxedis gverdi, romelic tolia 

2 1
3
> ). advili SesamCnevia, rom  

2

2

1b
b

+  funqcia zrdadia, ( )1; ∞  intervalSi, 
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amitom is miaRwevs umcires mniSvnelobas tolgverda samkuTxedis gverdisaTvis 

2
3

b = . aRniSnuli samkuTxedisaTvis 

2

2
1

7( )
2 4 3

b
bf

+
Δ = = . 

pasuxi: 
7

4 3
. 

 

 

 

danarTi 1. 

51-e saerTaSoriso olimpiada maTematikaSi 

pirveli dRe 

 

amocana 1. 

ipoveT yvela iseTi :f →\ \  funqcia, romlisTvisac ( ) [ ][ ] ( ) ( )f x y f x f y=  

toloba sruldeba yoveli ,x y∈\  ricxvebisaTvis. (aq [ ]z  aRniSnavs udides 

mTel ricxvs, romelic naklebia an toli z -is.) 

 

amocana 2. 

vTqvaT, I  aris ABC  samkuTxedSi Caxazuli wrewiris centri, xolo Γ  ki ABC  

samkuTxedze Semoxazuli wrewiri. vTqvaT, AI  wrfe kidev erTxel kveTs Γ  

wrewirs D  wertilSi. vTqvaT, E  wertili aRebulia BDC  rkalze, xolo F  

wertili BC  gverdze ise, rom 
1
2

BAF CAE BAC∠ =∠ < ∠
 
da vTqvaT, G  aris IF  

monakveTis Suawertili. daamtkiceT, rom DG  da EI  wrfeebis gadakveTis 

wertili mdebareobs Γ  wrewirze. 

 

amocana 3. 

vTqvaT, `  aris naturalur ricxvTa simravle. ipoveT yvela iseTi :g →` `  

funqcia, rom ( )( )( ) ( )g m n m g n+ +  iyos sruli kvadrati yoveli ,m n∈` 

ricxvebisaTvis. 
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meore dRe 

 

amocana 4. 

vTqvaT, P  wertili mdebareobs ABC  samkuTxedis SigniT da ,AP BP  da CP  

wrfeebi ABC  samkuTxedze Semoxazul Γ  wrewirs kidev erTxel kveTen, 

Sesabamisad, ,K L da M  wertilebSi. Γ  wrewirisadmi C  wertilSi gavlebuli 

mxebi AB  kveTs S  wertilSi. vTqvaT, SC SP= . daamtkiceT, rom MK ML= .   

 

amocana 5. 

mocemulia eqvsi yuTi 1 2 3 4 5 6, , , , ,B B B B B B . TiToeul maTganSi Tavdapirvelad 

aris TiTo moneta. nebadarTulia Semdegi ori tipis operacia: 

tipi 1: virCevT nebismier aracariel jB  yuTs, sadac 1 5j≤ ≤ , saidanac 

viRebT erT monetas, xolo 1jB +  yuTSi vamatebT or monetas. 

tipi 2: virCevT nebismier aracariel kB  yuTs, sadac 1 4k≤ ≤ , saidanac 

viRebT erT monetas, xolo 1kB +  da 2kB +  yuTebis (SesaZloa carielis) 

SigTavsebs adgilebs vucvliT. 

daadgineT, arsebobs Tu ara operaciaTa iseTi sasruli mimdevroba, romlis 

Sedegad 1 2 3 4 5, , , ,B B B B B  yuTebi aRmoCndeba carieli, xolo 6B  yuTSi iqneba 

zustad 
201020102010  moneta. (SevniSnoT, rom ( )cc bba a= .) 

amocana 6. 

vTqvaT, 1 2 2, , , ...a a a  aris dadebiTi namdvili ricxvebis mimdevroba. vTqvaT, 

arsebobs iseTi naturaluri ricxvi s , rom  

{ }max |1 1n k n ka a a k n−= + ≤ ≤ −  

toloba sruldeba yoveli n s>  naturaluri ricxvisTvis. 

daamtkiceT, rom iarsebebs iseTi naturaluri ricxvebi l  da N , sadac l s≤ , 

rom n l n la a a −= +  toloba Sesruldeba yoveli n N≥  naturaluri 

ricxvebisaTvis. 
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51-e saerTaSoriso olimpiadis amocanebis amoxsnebi 

  

amocana 1. 

jer SevniSnoT, rom 0x = -Tvis  

( ) [ ][ ] ( ) ( )f x y f x f y=   (1) 

tolobidan miviRebT, ( ) [ ]0 (0) ( )f f f y=  nebismieri y∈\ . ganvixiloT ori 

SemTxveva: 

I. vTqvaT, (0) 0f ≠ . maSin miviRebT, rom [ ]( ) 1f y =  nebismieri y∈\ , xolo (1) 

toloba ki miiRebs saxes  ( )[ ] ( )f x y f x= , saidanac 0y = -Tvis gveqneba 

( ) (0) 0f x f C= = ≠ . maSasadame [ ] [ ]( ) 1f y C= =  saidanac miviRebT 1 2C≤ < .  
II. vTqvaT, (0) 0f = . ganvixiloT ori qveSemTxveva: 

II.a. davuSvaT, arsebobs iseTi 0 1α< < , rom ( ) 0f α ≠ . maSin x α= -Tvis (1) 

tolobidan miviRebT, rom [ ]0 (0) ( ) ( )f f f yα= =  nebismieri y∈\ , saidanac 

gveqneba, [ ]( ) 0f y =  nebismieri y∈\ . maSin (1) toloba 1x = -Tvis mogvcems 

( ) 0f y =  nebismieri y∈\ -Tvis, rac ewinaaRmdegeba daSvebas ( ) 0f α ≠ . 
II.b.  davuSvaT, ( ) 0f α =  yoveli 0 1α≤ < . maSin nebismieri z∈\ -Tvis (1) 

tolobidan miviRebT ( ) [ ]( ) [ ] ( ) ( ) 0f z f N f N fα α= = = , sadac [ ] 1N z= + , Tu 0z ≥  

da [ ] 1N z= − , Tu 0z < , xolo [ ): 0; 1z
N

α = ∈ . 

bolos SevniSnoT, rom miRebuli funqciebi akmayofileben (1)-s, raSic 

advilad davrwmundebiT  uSualo SemowmebiT. 

 

 

 

amocana 2. 

aRvniSnoT X -iT EI  wrfis Γ  wrewirTan meore gadakveTis wertili, xolo L -

iT ki BAC∠  kuTxis biseqtrisis fuZe. G′ da T  -Ti aRvniSnoT Sesabamisad DX  

monakveTis IF  da AF  wrfeebTan gadakveTis wertilebi. Cveni mizania vaCvenoT, 

rom G G′=  an IG G F′ ′= . amitom, AIF  samkuTxedisa da DX  wrfisTvis menelais 

Teoremis (Menelaus theorem) Tanaxmad, sakmarisia vaCvenoT, rom 

1 G F TF AD
IG AT ID
′

= = ⋅
′

,  anu 
TF ID
AT AD

= . 

vTqvaT, AF  wrfe gadakveTs Γ  wrewirs K A≠  wertilSi, ix. suraTi. 
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radgan BAK CAE∠ = ∠ , amitom m mBK CE=  da maSasadame ||KE BC . SevniSnoT, rom 

wertilebi , , ,I A X T  raRac wrewirze mdebareoben,  radgan adgili aqvs Sem-
deg tolobebs IAT DAK EAD EXD IXT∠ = ∠ = ∠ = ∠ = ∠ . amitom samarTliania Semdegi 

ITA IXA EXA EKA∠ = ∠ = ∠ = ∠ , maSasadame || ||IT KE BC , saidanac miviRebT 

TF IL
AT AI

= . radgan CI  warmoadgens ACL∠ -is biseqtrisas, amitom 
IL CL
AI AC

= . 

SevniSnoT, rom 
1
2

DCL DCB DAB CAD BAC∠ =∠ = ∠ =∠ = ∠ ,  amitom sakuTxedebi DCL  

da DAC  msgavsia da samarTliania toloba 
CL DC
AC AD

= .  SevniSnoT aseve rom, 

radgan D  warmoadgens BC  rkalis Suawertils, is Tanabradaa daSorebuli 

, ,I B C  wertilebidan da maSasadame 
DC ID
AD AD

= . miRebuli tolobebis 

gaerTianeba sabolood mogvcems 
TF IL CL DC ID
AT AI AC AD AD

= = = =  . 

 

 

 

amocana 3. 

SevniSnoT, rom ( )g n n c= +  saxis yvela funqcia arauaryofiTi  mTeli  c  mud-
mivebisTvis akmayofilebs mocemul pirobas. marTlac 

( )( ) ( )2( ) ( )g m n m g n n m c+ + = + + . 

amitom sakmarisia vaCvenoT, rom ar arsebobs sxva saxis funqcia, romelic 

mocemul pirabas daakmayofilebs. jer davamtkicoT Semdegi lema. 
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lema. vTqvaT | ( ) ( )p g k g l−  (anu, p  iyofa ( ) ( )g k g l− )  romeliRac p  martivi da 
,k l  naturaluri ricxvebisaTvis, maSin |p k l− . 

damtkiceba.  vTqvaT 2 | ( ) ( )p g k g l− , maSin arsebobs a∈] , rom 2( ) ( )g l g k p a= + . 

aviRoT p -s arajeradi naturaluri ricxvi D  ise, rom max{ ( ), ( )}D g k g l> . 

SemovitanoT aRniSvna : ( )n pD g k= − . maSin ( )n g k pD+ =  da 

( ) ( )( ) ( ) ( )n g l pD g l g k p D pa+ = + − = +  naturaluri ricxvebidan orive iyofa p -ze, 

magram ar iyofa 2p -ze. Tu davuSvebT, rom sruldeba amocanis piroba, gveqneba, 

rom ricxvebi ( )( )( ) ( )g k n g n k+ +  da ( )( )( ) ( )g l n g n l+ +  sruli kvadratebia, iyofian 

p -ze (amitom 2p -zec), es ki niSnavs, rom Tanamamravlebi ( )g n k+  da ( )g n l+  

aseve iyofian p -ze, amitom | ( ( ) ) ( ( ) )p g n k g n l k l+ − + = − . 

meores mxriv, Tu ( ) ( )g k g l−  iyofa p -ze da ara 2p -ze, maSin D  ricxvs aviRebT 

igives, xolo 3: ( )n p D g k= − . am SemTxvevaSi miviRebT, rom naturaluri ricxvebi 
3( )g k n p D+ =  da ( )3( ) ( ) ( )g l n p D g l g k+ = + −  Sesabamisad iyofian 3p -sa da p -ze, da 

ara 4p -sa da 2p -ze. Semdeg ki, iseve rogorc zeviT, miviRebT rom ricxvebi 

( )g n k+  da ( )g n l+  iyofian p -ze da amitom | ( ( ) ) ( ( ) )p g n k g n l k l+ − + = − . lema 

damtkicebulia. 

davubrundeT amocanas da jer davuSvaT, rom ( ) ( )g k g l=  romeliRac ,k l∈` . 

maSin lemis ZaliT k l−  nebismier martiv  ricxvze iyofa da amitom 0k l− = , 

anu k l= .  maSasadame, g  funqcia ineqciaa. 

ganvixiloT ricxvebi ( )g k  da ( 1)g k + . radgan ( 1) 1k k+ − =  Tvis martivi ricxvi 

ar warmoadgens gamyofs, amitom lemis ZaliT igive samarTliania ( 1) ( )g k g k+ − -

Tvis, amgvarad | ( 1) ( ) | 1g k g k+ − = . 

axla, vTqvaT (2) (1) , | | 1g g q q− = = . maSin induqciis ZaliT ( ) (1) ( 1)g n g q n= + − . 

marTlac, 1, 2n = -Tvis samarTliania q  gansazRvrebis Tanaxmad, xolo 2n >  

Tvis gveqneba ( 1) ( ) (1) ( 1)g n g n q q q n q+ = ± = + − ± . radgan ( ) ( 2) (1) ( 2)g n g n g q n≠ − = + − , 

sabolood miviRebT ( 1) (1)g n g qn+ = + . 

maSasadame, ( ) (1) ( 1)g n g q n= + − . magram q  ar SeiZleba 1− -is toli iyos, radgan am 

SemTxvevaSi miviRebT, rom (1) 1n g≥ + -Tvis ( ) 0g n ≤  rac SeuZlebelia. amgvarad, 

1q =  da ( )( ) (1) 1g n g n= − +  yoveli n∈` -Tvis da (1) 1 0g − ≥ . 
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amocana 4. 

davuSvaT CA CB> , maSin S  wertili AB  sxivze mdebareobs. radgan 

PKM PCA+ ∼+  da PLM PCB+ ∼+  amitom 
PM PA
KM CA

=  da 
LM CB
PM PB

= . am ori tolobis 

gadamravlebiT ki miviRebT 

LM CB PA
KM CA PB

= ⋅ . 

amgvrad, MK ML=  toloba eqvivalenturia tolobis  
CB PB
CA PA

= . E  wertiliT 

aRvniSnoT ABC  samkuTxedSi B  wverodan gavlebuli biseqtrisis fuZe. 

SevniSnoT, rom im X  wertilTa geometriuli adgili, romelTaTvisac 

XA CA
XB CB

=  warmoadgens apoloniusis  wrewirs (Apollonius circle)  Ω -s, romelic 

gadis C  da E  wertilebze, xolo misi centri Q ki AB  wrfeze mdebareobs. 

maSasadame,  MK ML=  maSin da mxolod maSin, Tu P  wertili Ω  wrewirze Zevs, 

anu QP QC= .   

 

 

 

 

 

 

maSasadame, sakmarisia vaCvenoT, rom S Q= . marTlac, radgan  

CES CAE ACE BCS ECB ECS∠ = ∠ + ∠ = ∠ + ∠ = ∠  

amitom SC SE=  da radgan S  wertili AB  sxivze mdebareobs amitom  S Q= . 
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amocana 5. 

davamtkicoT, rom operaciaTa aseTi mimdevroba arsebobs. 

aRvniSnoT ( ) ( )1 2 1 2, ,..., , ,...,n na a a a a a′ ′ ′→  gamosaxulebiT Semdegi: Tu erTmaneTis 

momdevno yuTebSi 1 2, ,..., na a a  raodenobis monetaa, maSin ramdenime nebadarTuli 

moqmedebis (operaciis) Semdeg yuTebSi SesaZlebelia miviRoT Sesabamisad 

1 2, ,..., na a a′ ′ ′  raodenobis moneta, ise rom danarCen yuTebSi monetebis raodenoba 

ar Seicvalos. 

vTqvaT 
201020102010A = . Cveni mizania vaCvenoT ( ) ( )1,1,1,1,1,1 0,0,0,0,0, A→ . jer 

davamtkicoT ori lema. 

lema 1. ( ),0,0 (0,2 ,0)aa →  nebismieri 1a ≥ . 

damtkiceba. induqciiT davamtkicoT, rom ( ),0,0 ( ,2 ,0)ka a k→ −  nebismieri 1 k a≤ ≤ . 

1k = -Tvis gamoviyenoT pirveli tipis operacia pirveli yuTisTvis: 

( ) 1,0,0 ( 1,2,0) ( 1,2 ,0)a a a→ − = − . 

axla vTqvaT winadadeba samarTliania k a< -Tvis. maSin ( , 2 ,0)ka k− -Tvis 

gamoviyenoT pirveli tipis moqmedeba Sua yuTisTvis 2k -jer, sanam ar 

dacarieldeba. Semdeg ki gamoviyenoT meore tipis operacia pirveli 

yuTisTvis: 1 1( , 2 ,0) ( ,2 1,2) ... ( ,0, 2 ) ( 1,0,2 ).k k k ka k a k a k a k+ +− → − − → → − → − −  

miviReT, rom winadadeba samarTliania 1k + -Tvis. lema damtkicebulia. 

lema 2. vTqvaT N
2

22n
n

P =
$

 nebismieri n∈`  (mag.
2

3
22 16P = = ). maSin 

( ) ( ),0,0,0 0, ,0,0aa P→  nebismeri 1a ≥ . 

damtkiceba. iseve rogorc zeviT, debulebas ( ) ( ),0,0,0 , ,0,0ka a k P→ − , nebismieri 

1 k a≤ ≤ , davamtkicebT induqciiT.  1k = -Tvis gamoviyenoT pirveli tipis 

operacia pirveli yuTisTvis: ( ) 1,0,0,0 ( 1,2,0,0) ( 1, ,0,0)a a a P→ − = − . 

axla vTqvaT winadadeba samarTliania k a< -Tvis. maSin ( , ,0,0)ka k P− -Tvis jer 

gamoviyenoT lema 1, xolo Semdeg ki - meore tipis operacia pirveli 

yuTisTvis: 1 1( , , 0, 0) ( , 0, 2 , 0,0) ( , 0, , 0) ( 1, , 0,0).kP
k k ka k P a k a k P a k P+ +− → − = − → − −  

miviReT, rom winadadeba samarTliania 1k + -Tvis. lema damtkicebulia. 
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davubrundeT amocanas. gamoviyenoT  pirveli tipis operacia mexuTe 

yuTisTvis, Semdeg meore tipis operacia rigrigobiT 4 3 2, ,B B B  da 1B  

yuTebisaTvis mocemuli TanmimdevrobiT. Semdeg ki lema 2 orjer: 

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )3 16

1,1,1,1,1,1 1,1,1,1,0,3 1,1,1,0,3,0

1,1,0,3,0,0 1,0,3,0,0,0 0,3,0,0,0,0

0,0, ,0,0,0 0,0,16,0,0,0 0,0,0, ,0,0 .P P

→ → →

→ → →

= →

 

SevniSnoT, rom 4B -Si monetebis raodenoba A -ze metia. marTlac, 

( ) ( )20112010 11 152010 2010 2011 112011 22010 22010 11 11 2010 2010 2 2
162010 2 2 2 2 2 2 .A P

⋅⋅≤ < = < < = < <  

4B  yuTSi monetebis raodenobis Sesamcireblad gamoviyenoT meore tipis 

moqmedeba manam, sanam maTi raodenoba ar gautoldeba / 4A . 

( ) ( ) ( ) ( )16 16 160,0,0, ,0,0 0,0,0, 1,0,0 0,0,0, 2,0,0 ... 0,0,0, / 4,0,0 .P P P A→ − → − → →  

sabolood, gamoviyenoT pirveli tipis moqmedebebi 4B  da 5B  yuTebis 

daclamde: ( ) ( ) ( )0,0,0, / 4,0,0 ... 0, 0,0,0, / 2,0 ... 0, 0,0,0,0, .A A A→ → → →   

 

 

 

 

amocana 6. 

pirvel rigSi SevniSnoT, rom amocanis pirobis Tanaxmad  

                    { }max |1 1n k n ka a a k n−= + ≤ ≤ −                             (2) 

da gvaqvs, rom yoveli na , n s>   SeiZleba gamoisaxos rogorc 
1 2n j ja a a= + , 

sadac 1 2 1 2, ,j j n j j n< + = . Tu, vTqvaT, 1j s>  maSin SegviZlia 
1j

a  -Tvis 

gamoviyenoT amocanis piroba da ase gavagZeloT. sabolood miviRebT, rom na  

SegviZlia warmovadginoT Semdegi saxiT 

1
...

kn i ia a a= + + ,                                            (3) 

11 , ...j ki s i i n≤ ≤ + + = .                                   (4) 
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zogadobis daurRvevlad SegviZlia vigulisxmoT, rom 
1i

a  da 
2i

a  aris (3) 

gamosaxulebaSi bolo safexurze miRebuli ricxvebi, amitom 1 2i i s+ > . maSin (4) 

gamosaxuleba SegviZlia Semdegnairad davazustoT 

       1 1 21 , ... ,j ki s i i n i i s≤ ≤ + + = + > .                                                (5) 

SemovitanoT aRniSvna 1 ...j js i i= + + , maSin (2)-is Tanaxmad miviRebT 

1 2 1 1
... ...

k k k k k k kn s s i s i i i ia a a a a a a a a
− − −

= ≥ + ≥ + + ≥ ≥ + + . 

Tu SevajamebT zemoT moyvanil faqtebs miviRebT, rom samarTliania Semdegi 

debuleba: yoveli n s> -Tvis ( ){ }1 1max ... : ,..., (9)
kn i i ka a a i i= + + −akmayofilebs s . 

SemovitanoT aRniSvna 
1

: max i

i s

am
i≤ ≤

=  da davafiqsiroT indeqsi l s≤  ise, rom lam
l

= . 

ganvixiloT 2 2n s l s≥ +  da aviRoT na -is gamosaxuleba (3), (5) formiT. maSin 

gveqneba 1 ... kn i i sk= + + ≤ , amgvarad 2k n s sl≥ ≥ + . davuSvaT, 3,..., ki i  ricxvebidan 

arcerTi ar udris l -s.  maSin dirixles principis Tanaxmad arsebobs indeqsi 

1 j s≤ ≤ , romelic 3,..., ki i  ricxvebSi l -jer mainc gvxdeba da j l≠ . amovSaloT 

( )1,..., ki i -dan l  cali j  indeqsi da davamatoT j  cali l  indeqsi. miviRebT 

mimdevrobas ( )1 2 3, , ,..., ki i i i ′′ ′  romelic aseve akmayofilebs (5)-s. debulebis Tanaxmad 

gvaqvs 
1 1 2 3

... ...
k ki i n i i i ia a a a a a a

′′ ′+ + = ≥ + + + + , xolo Tu amovagdebT erTnair wevrebs 

miviRebT, j lla ja≥ , anu 
jl aa

l j
≤ .  l -is gansazRvrebis Tanaxmad es ki niSnavs, rom 

j lla ja=  da amitom 
1 2 3

...
kn i i i ia a a a a
′′ ′= + + + + .amgvarad, yoveli 2 2n s l s≥ +  miviReT  (3), 

(5) warmodgena rom ji l=  romeliRac 3j ≥ . gadajgufebis Semdeg SegviZlia 

vigulisxmoT, rom ki l= . 

bolos SevniSnoT, rom  am warmodgenaSi indeqsebi ( )1,..., ki i  akmayofileben (5) 

pirobas Tu n -s SevcvliT n l− -iT.  maSin debulebis ZaliT miviRebT 

( )1 1
...

kn l l i i l na a a a a a
−− + ≥ + + + = , 

saidanac (2)-is Tanaxmad gveqneba n n l la a a−= + , yoveli 2 2n s l s≥ + -Tvis. 
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danarTi 2. 

maTematikis erovnuli saswavlo olimpiadis  

gamarjvebuli moswavleebi 

 

VII klasi 

gvari, saxeli skola diplomis 
xarisxi 

joxaZeEdaviTi 199-e skola (pansioni `komarovi~) I 
xosroSvili giorgi 199-e skola (pansioni `komarovi~) II 
xaduri nino 199-e skola (pansioni `komarovi~) II 
meSveliani zauri 199-e skola (pansioni `komarovi~) III 
gvimraZe andro 42 -e sajaro skola sigeli 
soxaSvili mixeili 199-e skola (pansioni `komarovi~) sigeli 
girkeliZe giorgi 189 -e sajaro skola sigeli 
kobeSaviZe oTari 199-e skola (pansioni `komarovi~) sigeli 
kutalia konstantine 42 -e sajaro skola sigeli 
darsaZe baqari andria razmaZis saxelobis 41-e 

sajaro skola 
sigeli 

 

 

VIII klasi 

gvari, saxeli skola diplomis 
xarisxi 

niSnianiZe giorgi q. quTaisis 41 -e sajaro skola I 
gonaSvili giorgi 199-e skola (pansioni `komarovi~) II 
margvelaSvili 
irakli 

andria razmaZis saxelobis 41-e 
sajaro skola 

II 

melia amirani 199-e skola (pansioni `komarovi~) III 
xaduri irakli 199-e skola (pansioni `komarovi~) sigeli 
svaniZe giorgi demirelis sax.kerZo koleji sigeli 
jaSi Tornike saq. sapatriarqos wm. ilia marTlis 

sax. Tbilisis skola 
sigeli

janiZe baTia i. ocxelis sax. 2 sajaro skola sigeli
jolbordi Tornike 199-e skola (pansioni `komarovi~) sigeli 
donaZe nikolozi 199-e skola (pansioni `komarovi~) sigeli 
silagaZe SoTa andria razmaZis saxelobis 41-e 

sajaro skola 
sigeli 
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IX klasi 

 

gvari, saxeli skola diplomis 
xarisxi 

manZulaSvili Tornike 42 -e sajaro skola I 
margvelaSvili akaki andria razmaZis saxelobis 41-e 

sajaro skola 
II 

beJaSvili mariami 199-e skola (pansioni `komarovi~) III 
maluZe sandro 199-e skola (pansioni `komarovi~) sigeli 
margvelaSvili ani andria razmaZis saxelobis 41-e 

sajaro skola 
sigeli 

sxirtlaZe jimSeri 199-e skola (pansioni `komarovi~) sigeli 
zabaxiZe rostomi 199-e skola (pansioni `komarovi~) sigeli 

 

X klasi 

 

gvari, saxeli skola diplomis 
xarisxi 

abulaZe Tornik andria razmaZis saxelobis 41-e 
sajaro skola 

sigeli 

maRriani mixeili andria razmaZis saxelobis 41-e 
sajaro skola 

sigeli 

saRaraZe Tornike 133-e sajaro skola sigeli 
saxelaSvili mamuka andria razmaZis saxelobis 41-e 

sajaro skola 
sigeli 

 

XI-XII klasebi 

 

gvari, saxeli skola diplomis 
xarisxi 

tabiZe cotne andria razmaZis saxelobis 41-e 
sajaro skola 

I 

feraZe laSa 199-e skola (pansioni `komarovi~) II 
giglemiani giorgi 42 -e sajaro skola III 
lakirbaia laSa 199-e skola (pansioni `komarovi~) sigeli 
qarTveliSvili giorgi 199-e skola (pansioni `komarovi~) sigeli 
kakauriZe eduardi 42 -e sajaro skola sigeli 
ambrolaZe nodari andria razmaZis saxelobis 41-e 

sajaro skola 
sigeli

boWoSvili SoTa 24 -e sajaro skola  sigeli
vaSaymaZe daCi i. ocxelis sax. 2 sajaro skola sigeli 
pataraia giorgi 42 -e sajaro skola sigeli 
gudavaZe irakli 42 -e sajaro skola sigeli 
gumberiZe giga 199-e skola (pansioni `komarovi~) sigeli 
 

 


