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    aRniSnul  naSromSi  warmodgenilia erT dros popularuli, magram 
Semdeg miviwyebuli amocanebi, romelTa Seswavla  xels   Seuwyobs  
sajaro  skolis maswavleblebs da  maRali  klasis  moswavleebs iseTi 
arastandartuli  meTodebis  SeTvisebaSi,  rogoricaa: baricentruli  
meTodi, meseruli  mravalkuTxedebis   farTobis gamoTvla eileris 
maxasiaTeblebiT, Cevis, menelais,  giuldenis, kopernikis, varinionis da 
sxvaTa Teoremebi. 
   yovel Tavs Tan erTvis savarjiSo amocanebi pasuxebiT, romelTa 
amoxsniT mkiTxvels saSualeba eZleva gaecnos im amocanebs, romlebic  
wlebis ganmavlobaSi didi interesis sagans warmoadgendnen rogorc 
wminda maTematikosebisaTvis, aseve maTematikis uSualo gamoyenebiT 
dainteresebul pirTaTvis. 
A aRniSnuli naSromi garkveul daxmarebas gauwevs sxvadasxva teqnikuri 
specialobis  studentebs  zogierTi sivrciTi sxeulis zedapiris far-
Tobisa da moculobis gamosaTvlelad elementaruli geometriis 
arastandartuli meTodebis SeTvisebaSi, romelic mTel rig SemTxvevebSi 
iZleva saSualebas gverdi auaroT uSualo integrirebis mZime da Sroma-
tevad process.  
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    $ 1. seleqciis meTodiT  miRebuli sibrtyis   
        qvesimravleebi  

               

P( )    vTqvaT, E  ZiriTadi bazisuri sivrcea  da x
x ∈

( )x P x
( )

 aris raime 

winadadeba, romlis formulirebaSi monawileobs  E  
elementi. E  sivrcis qvesimravles, gansazRvruls pirobiT 
 

            { : -winadadeba WeSmaritia}, 

PmaTematikaSi uwodeben x  TvisebiT gansazRvruli seleqciis 
meTodiT miRebul qvesimravles.  
  
Cven davinaxavT raoden mniSvnelovania sxvadasva  TvisebebiT 
gansazRvruli seleqciis meTodi  geometriaSi “axali 
simravleebis” (e.w. figurebis)  gansasazRvravad.  

  
    am paragrafSi ganixileba swored sibrtyis iseTi qvesimrav-
leebi, romlebic uSualod miiReebian seleqciis zemoT 
aRniSnuli meTodiT. aq moyvanili iqneba mTeli rigi iseTi  
debulebebisa,   romelTa saSualebiTac SesaZlebeli iqneba 
sxvadasxva saxis geometriuli amocanis amoxsna. 

               
       Cven SegaxsenebT umartives cnebebs elementaruli geometriis   
     kursidan.    
 

gansazRvreba 1.  sibrtyis yvela im wertilebis simravles, 
romlebic mocemuli O  wertilidan   R –is toli    manZiliTaa  
daSorebuli( R>o), ewodeba wrewiri centriT O da radiusiT R. 

     
gansazRvreba 2. AB  monakveTis C   Suawertilze  am monakve-
Tisadmi marTobulad gavlebul wrfes am monakveTis Suamar-
Tobi ewodeba. 
                 
gansazRvreba 3. kuTxis Suaze gamyof sxivs kuTxis biseqtrisa 
ewodeba. 
 
 

debuleba 1 (manZilTa kvadratebis wrfivi kombinaciis 
Sesaxeb). yvela im M  wertilebis simravle, romelTaTvisac 
sruldeba   piroba  
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                    22
22

2
11 ... nn MAMAMA ααα +++ =β , 

 
sadac   mocemuli wertilebia, xolo nAAA ,...,, 21 nα α α,...,, 21  da  β  
mocemuli ricxvebi, warmoadgens Semdegi umartivesi 
geometriuli figurebidan erT-erTs: 
 
  a) Tu α α nα+++ ...21 ≠

n

0 , es simravle SeiZleba iyos an wrewiri 
an wertili an carieli simravle. 
 
  b) Tu α α α+++ ...21

);( kkk yxA

=0 , es simravle SeiZleba iyos an wrfe an 
mTeli sibrtye an carieli simravle.  
   
 damtkiceba. davamtkicoT am debulebis samarTlianoba 
koordinatTa meTodis gamoyenebiT. 
  cxadia, rom M(x,y) wertilsa da  (k=1,2,…n) wertils 

Soris manZilis kvadrati gamoiTvleba formuliT: 
    

2222222 22)()( kkkkkkk yxyyxxyxyyxxMA ++−−+=−+−=          

 
 ganvixiloT gamosaxuleba 
 

22
22

2
11 ... nn MAMAMA ααα +++

)22( 2222 qpqypxyx ++−−+α

2 2 0ay bx cy d+ + + + =

n

.                  

 
 imisaTvis, rom koordinatebSi sruli saxiT warmovadginoT es 
gamosaxuleba, dagvWirdeba ramdenime aseTi 
 
                  
 
saxis gamosaxulebebis Sekreba. miviRebT 
   
                 ax  
 
saxis gamosaxulebas sadac a= α α α+ + +...21 . 

 a) Tu a≠ 0, maSin  
 

                2 2 0
b c d

x y x y
a a a

+ + + + =  

Aan rac igivea  
 

              2

22
22

4
4)

2
()

2 a
adbc

a
cy

a
bx −+

=+++( . 
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  aRvniSnoT    2

22

4
4

a
adbc −+

= m. 

 

1) Tu m>0 es wiri warmoadgens  wrewirs centriT )
2

;
2

(
a
c

a
bC −−        

  wertilSi. 

2) Tu m=0, warmoadgens wertils )
2

;
2

(
a
c

a
bC −− .   

           
3) Tu m<0, maSin simravle carielia. 
 
 
b) Tu a=0, maSin gveqneba bx+cy+d=0 
 
A1) Tu , iqneba wrfe. 022 ≠+ cb
 
 2) Tu b=c=d=0  maSin, iqneba mTeli sibrtye.              
 
 3) Tu b=c=0 da c  maSin iqneba carieli. 0≠

debuleba 1 damkicebulia.                            □ 
 
  aCveneT Semdegi debulebebis samarTlianoba: 
 

debuleba 2. monakveTis SuamarTobis nebismieri wertilidan 
monakveTis boloebamde manZilebi tolia. 
                                 
 
 
 
 
 
 
 
 

debuleba 3. yvela im wertilebis simravle, romlebidanac 

manZili mocemul l  wrfemde h –is tolia (h>0), aris l  da l  
wrfeebis wyvili, romlebic paralelurebi arian l -is da mis 
sxvadasxva mxares mdebareoben. 

1 2
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debuleba 4. yvela im M wertilebis simravle, romlebic 
Tanabrad arian daSorebuli urTierTgadamkveTi l  da  
wrfeebidan, aris ori urTierTmarTobuli wrfe.  

1 2l

  
 
 
 
 
 
                             
         
 
 

debuleba 5. yvela im wertilebis simravle, romlebidanac 

mocemuli AB monakveTi Cans mocemuli α  kuTxiT, aris  ori 
rkalis gaerTianeba boloebiT A da B wertilebSi (AB 
monakveTi aris am rkalebis simetriis RerZi).BB 
 
 

 
 
 
 
 
 
 
 
 

 

 im SemTxvevaSi roca α =
2
π

, saZiebeli wertilebis simravle 

iqneba wrewiri diametriT AB.  
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debuleba 6. mocemulia sibrtyis A da B wertili  da 

nebismieri h   ricxvi. yvela im M wertilebis simravle, 
romelTaTvisac AM _ BM 2 = h , aris AB monakveTis marTobuli 
wrfe.                                      

0≥
2

  
                                   
                  
 
                                     
 
 
 
 im kerZo SemTxvevaSi roca h=o, saZiebel wertilTa simravle 
aris AB monakveTis SuamarTobi. 
 

debuleba 7. vTqvaT AB monakveTis sigrZea 2h . avRniSnoT FF-iT 

yvela im M wertilebis simravle, romelTaTvisac sruldeba 
piroba  AM + BM = c . maSin vRebulobT:  2 2

 
 a) Tu c>2h  , maSin F  simravle  aris wrewiri centriT AB  

monakveTis O SuawertilSi da radiusiT  R=

2

2
2 2hc −  . 

 
 
 
 
 
 
 
 
 
 
  b) Tu  c=2h ,  maSin F simravle  aris AB monakveTis Suawertili    2

                      
 g) Tu  c<2h  ,   maSin F  simravle  aris carieli simravle. 2

 
 
debuleba 8. yvela im M  wertilebis simravle,  romel-
TaTvisac sruldeba piroba  
 
              MA : MB = k ,  k.>0  , k≠ 1,  
 
 aris wrewiri romlis diametri AB wrfezea. 
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  wertilTa am simravles apolonis wrewirs uwodeben.  
 
 

debuleba 9. yvela im M wertilebis simravle, romlebidanac 
urTierTgadamkveT    da  wrfeebamde manZilebis Sefar-
debaa    

1l 2l

                      ( ) ( ) cMM =21 ;:; ll ρρ , 
 
 aris wrfeTa wyvili, romlebic gadian   da  wrfeTa gadak- 1l 2l

veTis wertilze. 
 
                                          
 
 
 
 
 
 
 
 
debuleba 10. yvela im M wertilebis simravle,  romlebidanac 

urTierTgadamkveT  da  wrfeebamde manZilebis  jami c–s 
tolia, e.i.,   

1l 2l

 
                                        ( ) ( ) cMM =+ 21 ;; ll ρρ  , 
 
 aris marTkuTxedis konturi, romlis diagonalebic l  da l  1 2

wrfeebze mdebareoben. 
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                                       savarjiSo amocanebi 
 
 
 
amocana 1. vipovoT yvela im wrewirTa centrebis simravle, 
romlebic  mocemul A da B wertilebze gadian. 
 
pasuxi: AB monakveTis SuamarTobi. 
 
 
amocana 2. vipovoT yvela im wrewirTa centrebis simravle, 
romlebic exebian or urTierTgadamkveT wrfes. 
            
pasuxi: ori urTierTmarTobuli wrfe. 
 
 
amocana 3. vipovoT yvela  R radiusis mqone wrewirTa 
centrebis simravle, romlebic exebian mocemul wrfes. 
            
pasuxi: mocemuli wrfis ori paraleluri wrfe. 
 
 
amocana 4. mocemulia ori A da B wertili. vipovoT yvela im M 
wertilebis simravle, romelTaTvisac S cAMB= , (c>0). 
 
            
pasuxi: AB monakveTis paraleluri ori wrfe. 
 
 
amocana 5. vipovoT yvela im wertilebis simravle, rom-
lebidanac mocemuli ori wrewirisadmi gavlebuli mxebebi 
tolia. 
 
pasuxi: Tu wrewirebi ar gadaikveTebian, maSin saZiebeli 
simravle  centrTa xazis marTobuli wrfea. 
        
Tu wrewirebi exebian, saZiebeli simravle Sexebis wertilze 
gavlebuli centrTa xazis marTobuli wrfea. 
        
Tu wrewirebi gadaikveTebian, saZiebeli simravle gadakveTis               
wertilebze gavlebuli sxivebia.        
 
Tu wrewiri meore wrewirSia moTavsebuli, maSin saZiebeli 

 simravle carielia.             
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amocana 6. mocemulia samkuTxedi ABC. vipovoT yvela im M 
wertilebis simravle, romelTaTvisac S BMCAMC S=  

            
pasuxi: C wertilze gavlebuli ori urTierTgadamkveTi wrfe,  
romelTagan erTi C wveros medianas moicavs, meore ki 
AB wrfis paraleluria.                . 
 
amocana 7. vipovoT yvela im M wertilebis simravle, rom-
lebidanac mocemuli marTkuTxedis or mopirdapire wveromde 
manZilebis kvadratebis jami udris sxva or wveromde 
manZilebis kvadratebis  jams. 
 
pasuxi: mTeli sibrtye. 
 
 
amocana 8. marTkuTxedis ori wvero wrewirze mdebareobs, 
mesame wvero ki wrewiris SigniT. vipovoT marTkuTxedis 
meoTxe wveros Sesabamisi wertilebis simravle.  
           
  
pasuxi: vTqvaT A da B wertilebi  wrewirze mdebareobs , mesame  
wvero  ki wrewiris SigniT. meoTxe wveros saZiebeli 
wertilebis simravle warmoadgens AB diametris naxevarwres 
da or  paralelur monakveTs wrewiris SigniT, A da B 
wertilebis  gareSe. 
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Aamocana 9. kvadratis gverdis sigrZea 1sm. vipovoT yvela im 
wertilebis simravle, romlebidanac kvadratis gverdebamde 
manZilebis jami 4  santimetris tolia. 
 
pasuxi: saZiebel wertilTa simravlea naxazze gamosaxuli  
eqvskuTxedi. 
        
 
 
 
 
 
 
 
 
 
  
Aamocana 10. ABC  tolgverda  samkuTxedis  AB da  BC 
gverdebze aRebulia Sesabamisad D da   E  wertilebi ise, rom 
AE=CD. vipovoT yvela im wertilebis simravle, romlebic 
miiReba AE da CD  monakveTebis gadakveTisas.            
 
pasuxi: saZiebel wertilTa simravlea wrewiris 120 -iani 
rkali   da  B wverodan daSvebuli simaRle. 

°

 
 
 

 
 
 
 
 
 
 
 
 
Aamocana 11. gvaqvs sxvadasxvaradiusiani ori aragadamkveTi  
 wrewiri. vipovoT yvela im monakveTebis Suawertilebis 
simravle, romelTa boloebic sxvadasxva wrewirebze mde-
bareoben. 
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pasuxi: saZiebel wertilTa simravle warmoadgens rgols, 
romelic moTavsebulia or koncentrul wrewirs Soris, 
romelTa centri mocemuli wrewirebis centrebis 
SemaerTebeli monakveTis Suawertilia, radiusebi ki mocemul 
wrewirTa radiusebis jamis naxevari da sxvaobis naxevari.         
 
                        
 
 
 
         
 
 
 
 
 
 
SeniSvna: wrewirTa radiusebis tolobis SemTxvevaSi , 
aRniSnuli rgoli gardaiqmneba wrewirad. 
       
 
amocana 12. mocemulia ABCD kvadrati. vipovoT yvela im M 
wertilebis simravle romlebisTvisac sruldeba toloba  

                         .CMDAMB ∠=∠  
           
             
pasuxi: saZiebel wertilTa simravle gamosaxulia naxazze. 
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amocana13. ABC marTkuTxa samkuTxedi maxvili A da B kuTxis  
wveroebiT srialebs marT kuTxeSi, vipovoT yvela im 
wertilebis simravle romelsac aRwers marTi C kuTxis wvero 
srialis dros.    
             
pasuxi: saZiebel wertilTa simravlea monakveTi, romlis 
sigrZea hipotenuzisa da mcire kaTetis sigrZeTa sxvaoba. 
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    $ 2.OzogierTi moZraobis traeqtoriis Sesaxeb            
 
 Aam paragrafSi ganvixilavT or amocanas,  romlebSic mona-
wile figurebi asruleben  garkveul rTul moZraobebs.  
aRmoCnda, rom orive es amocana erTmaneTTan dakavSirebulia 
ara marto garegnuli msgavsebiT, aramed imiTac rom am 
figuraTa zogierTi wertilebis moZraobis traeqtoriebi  
emTxvevian erTmaneTs. 
 
 
amocana 1 ( leonardo da vinCi). ganvixiloT marTi kuTxe da 
monakveTi, romlis boloebic kuTxis gverdebze mdebareobs. 
monakveTi srialebs ise, rom am monakveTis wveroebi kuTxis 
gverdebs ar scildeba. davadginoT im wiris saxe, romelsac 
aRwers monakveTis romelime Siga wertili aRniSnuli 
moZraobis dros. 
 
amoxsna. marTkuTxa koordinatTa  sistemis RerZebi 
miviCnioT marTi kuTxis gverdebad. monakveTi movaTavsoT 
sakoordinato sibrtyis I meoTxedSi ise, rom misi boloebi 
exebodes orive RerZs. 

XOY

∠  ABO aRvniSnoT α -Ti. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
davuSvaT C(x;y) aris  monakveTis Siga wertili, AC=a da CB=b. ΑΒ
radgan x=acosα  da y=bsinα , amitom sruldeba piroba  
 

                           12

2

2

2

=+
b
y

a
x

.  

amrigad monakveTis srialis dros misi nebismieri wertili 
(sawyisi da bolo wertilebis garda, romlebic wrfeze 
moZraoben) aRwers elifsis rkals. cxadia, rom Tu AC=CB , 
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maSin yvela im C wertilebis simravle, romlebic miiReba 
monakveTis RerZze srialis dros warmoadgens wrewiris rkals, 

centriT O da radiusiT 
2

ABR = . 

                                   
 amocana 2 (koperniki). ori wrewiri Signidan exeba erTmaneTs 
A wertilSi. mcire wrewiri,  romlis radiusi orjer mcirea 
didis radiusze, migoravs (srialis gareSe) didi wrewiris 
SigniT. ra wiri aRiwereba mcire wrewiris A wertiliT? 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
amoxsna. vTqvaT, mcire wrewiris A wertils garkveuli 
mobrunebis Semdeg ukavia C  wertilis adgili, xolo C wrewir-
Ta Sexebis wertilia. 
 
 
 
 
 
 
 
 
 

 
cxadia, rom  AC da rkalTa sigrZeebi tolia. radgan mcire 
wrewiris radiusi 2-jer naklebia didis  radiusze, amitom  

rkalis gradusuli zoma 2-jer metia AC rkalis 

gradusul zomaze. amrigad

CA1

CA1

OCAAOC 1∠=∠  , rac imas niSnavs, rom 
wertili OA radiusze mdebareobs.rodesac mcire wrewiri 

brunviT gaivlis didi wrewiris meoTxeds, Tavdapirveli 
Sexebis A wertili aRmoCndeba didi wrewiris O centrSi. 

1A

 
 15



 
 
 

 
 
 
 
 
 

 
amave dros mcire wrewiri Seexeba did wrewirs D wertilSi 
ise,  rom . amrigad, mcire wrewiris Sexebis A wertili, 
gorvisas moZraobs monakveTze, romelic warmoadgens didi 
wrewiris diametrs.                                         

090=∠DOA

   
 
 zemoT ganxiluli amocanebis SedegTa momxibvleloba 
gamoixateba figurebis (pirvel SemTxvevaSi monakveTis, meore 
SemTxvevaSi ki wrewiris) sakmaod rTuli moZraobebis 
miuxedavad, maT zogierT wertilTa moZraobis traeqtoriebis 
simartiveSi. orive  amocana  dakavSirebulia  erTmaneTTan ara  
marto garegnuli msgavsebiT, aramed imiTac, rom orive 
ganxiluli moZraoba emTxveva erTmaneTs.  
 
      
 marTlac, vTqvaT R radiusis wrewiri migoravs 2R   radiusiani  
 wrewiris SigniT. mcire wrewiris diametria MN . 
 
 
 
 
 
 
 
 
 
 
 
 
  cxadia, rom N da M wertilebi moZraoben Sesabamisad 
didi wrewiris AC da  BD urTierTmarTobul diametrebze. 
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                                   savarjiSo amocanebi 
 
 
amocana 1. O wertili mdebareobs AC monakveTze. vipovoT yvela 
im M wertilebis simravle, romelTaTvisac sruldeba Semdegi 
piroba  . MACMOC ∠=∠ 2
 
pasuxi: wrewiri centriT O , radiusiT OA (A wertilis gareSe) 
da OC sxivi ( O wertilis gareSe). 
         
amocana 2. mocemulia A da B wertilebi. B wertilze 
gavlebulia   yvela SesaZlo wrfe, xolo A-dan am wrfeTa 
perpendikularebi. davadginoT wrfeebis  da perpendikularebis 
gadakveTis wertilTa simravliT miRebuli wiris saxe 
 
pasuxi: wrewiri radiusiT AB2

1

l

. 

 
 
amocana 3. vTqvaT, A da B  raime sibrtyis ori wertilia. 
vipovoT sibrtyis yvela im M wertilebis simravle, 
romelTaTvisac AMB samkuTxedi aris                       
      
                    a) maxvilkuTxa, 
                    b) marTkuTxa, 
                    g) blagvkuTxa. 
 
pasuxi:   da -Ti aRvniSnoT AB monakveTis marTobuli 

wrfeebi, romlebic Sesabamisad gadian A da B wertilebze. 
Al Bl

         
a) AB diametris mqone wrewiris gareT moTavsebuli 
wertilebi, romlebic Al   da Bl  wrfeebs Sorisaa moTavsebuli. 
 
b) an AB diametris mqone wrewiri, an Al  wrfe, an Bl  wrfe 

    (  A da B wertilebis garda). 
 
g)  an AB diametris mqone wrewiris Siga wertilebi, an             
.           , an  wrfeebis gareT moTavsebuli wertilebi.           Al B

 
 
amocana 4. vaCvenoT, rom Tu sami wrewiri wyvil-wyvilad 
gadaikveTeba, maSin wrewirTa yoveli wyvilis saerTo qordebi 
(an maTi gagrZelebebi) an erT wertilSi ikveTebian an arian 
paralelurebi.  
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amocana 5(Cevis Teorema). ABC samkuTxedis AB, BC da  AC  
gverdebze aRebulia Sesabamisad C1 , A1  da B1   wertilebi. 

vaCvenoT, rom AA1  , BB  da  CC1  monakveTebi erT  wertilSi 
ikveTebian maSin da mxolod maSin roca sruldeba piroba 

1

 
                                                     

1

1

B
AC

1

1..
1

1

1

1 =
AB

CB
CA

BA
C

AC

 

                                            
                                                                         .   
amocana 6. ABC samkuTxedis AB, BC da AC gverdebze aRebulia 
Sesabamisad  C1  ,  A1  da  B   wertilebi. vaCvenoT, am gverdebze 
Sesabamisi wertilebidan aRmarTuli perpendikularebi erT 
wertilSi ikveTebian maSin da mxolod maSin  roca sruldeba 
piroba 
            
                                      .2

1
2

1
2

1
2
!

2
1

2
1 CABCABCBBA ++=++

                          
 
Amocana7. amozneqili oTxkuTxedis gverdebze rogorc 
diametrebze Semoxazulia wreebi. vaCvenoT, rom  isini  fara-
ven oTxkuTxeds. 
 
            
 
amocana 8 (menelais Teorema). vTqvaT ,  da   wertilebi  

Sesabamisad  mdebareoben  ABC  samkuTxedis   BC,  AC  da   AB 
1A 1B 1C

gverdebze an maT gagrZelebebze. maSin es wertilebi erT 
wrfeze mdebareoben maSin da mxolod maSin roca sruldeba 
piroba 

                       1..
1

1

1

1

1

1 =
AC

BC
BA

CA
CB

AB
.  

 
amocana 9. ABC  samkuTxedis AD medianaze aRebulia M wertili 
ise, rom AM:MD=3:1. ra SefardebiT yofs BM wrfe AC gverds? 
 
pasuxi:  3:2 
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amocana 10. ABC  samkuTxedis  AB da  AC  gverdebze aRebulia 

Sesabamisad M da N wertilebi ise, rom .
2
1

==
NA
CN

MB
AM

 ra 

SefardebiT yofs BN da CM  monakveTebis gadakveTis L wertili 
am monakveTebs? 
 
 pasuxi: NL:LB=1:6  da CL:LM=3:4 . 

 
 
amocana 11. ABC  samkuTxedis  AD biseqtrisa BC gverds yofs 
SefardebiT 2:1 C  wveros mxridan. ra SefardebiT yofs CE 
mediana am biseqtrisas?  
 
pasuxi: AN :ND=3:2 . 
 
 
amocana 12. ABC  samkuTxedis  AB gverdze aRebulia D wertili, 
BC gverdze ki E da F wertilebi ise, rom  AD:DB=3:2 ,  BE:EC=1:3,  
BF:FC=4:1 . ra SefardebiT yofs AE wrfe  DF monakveTs? 
 
 pasuxi: 16:3 . 
   
amocana 13. ABC wesieri  samkuTxedis  BC da AC gverdebis 
Suawertilebia Sesabamisad E da D.    F DC∈  ,      BF MDE =∩ ,  

S =ABMD ABCS
8
5 . ra SefardebiT yofs M wertili BF monakveTs?  

 
pasuxi:  BM:MF=3:1 . 
 
 
amocana 14. ABCD paralelogramis A wvero SeerTebulia BC 
gverdis M  SuawertilTan, romelic BD diagonals kveTs N   
wertilSi. ipoveT  oTxkuTxedis farTobi, Tu . NMCDS 48=ABCDS
 
pasuxi:  20. 
 
amocana 15. M,  N  da  K wertilebi mdebareoben Sesabamisad ABC 
samkuTxedis  AB,   BC  da  AC  gverdebze ise,  rom  
AM:MB = BN:NC = CK:KA = 1:4. ipoveT CM , AN da BK  wrfeebiT 
SemosazRvruli samkuTxedis farTobi, Tu  .105=ABCS
             
pasuxi: 45.  
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                     $3. oTxkuTxedebi    
 
Aam paragrafSi Cven ganvixilavT oTxkuTxedebisaTvis damaxa-
siaTebel saintereso Tvisebebs da warmogidgenT  im  
amocanebs, romelTa amoxsna SesaZlebelia elementaruli 
geometriis gamoyenebiT.  

  
gansazRvreba 1. sibrtyeze mdebare Caketil texils, romelsac 
aqvs oTxi wvero da oTxi gverdi, oTxkuTxedi ewodeba. 

  
gansazRvreba 2. oTxkuTxeds ewodeba amozneqili, Tu is misi 
nebismieri gverdis Semcveli wrfis cal mxares mdebareobs. 
winaaRmdeg SemTxvevaSi oTxkuTxeds Cazneqili ewodeba.  

  
gansazRvreba 3. oTxkuTxedis or wveros ewodeba mosazRvre Tu 
isini erT gverdze mdebareoben. winaaRmdeg SemTxvevaSi maT 
mopirdapire wveroebi ewodebaT. 
 
gansazRvreba 4. mopirdapire wveroebis SemaerTebel monakveTs 
am oTxkuTxedis diagonali ewodeba. 
 
 Aarsebobs sami sxvadasxva tipis ABCD oTxkuTxedi: 
 
a) amozneqili, romlis orive diagonali oTxkuTxedis 
sibrtyis SigniTaa 

 
 

                      
 
Bb) Cazneqili, romlis erTi diagonali oTxkuTxedis 
sibrtyeSia, meore ki mis gareT  
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g) Cazneqili, romlis orive diagonali sibrtyis gareTaa 

 
 

                         
 
  arsebobs mTeli rigi iseTi geometriuli amocanebi, 
romelTa amonaxsnebis gzebis Zieba izidavs yvelas, visac ki 
uwevs maTTan uneblie Sexvedra. rogorc Cans aseTi interesi 
geometriuli amocanebisadmi arsebobda uZvelesi droidan. 
sakmarisia gavixsenoT sami cnobili amocana: “kubis 
gaormageba”, “kuTxis triseqcia”, “wris kvadratura”. 

 
 Teorema romelic ekuTvnis pier varinions (1654 -1722) imdenad 
martivia, rom iwvevs gakvirvebas imis gamo, rom misi 
publikacia moxda mxolod 1731 wels.  
  
 Teorema. (varinioni). amozneqili oTxkuTxedis gverdebis 
Suawertilebis TanmimdevrobiTi SeerTebiT miRebuli figura 
warmoadgens paralelograms, romlis farTobi oTxkuTxedis 
farTobis naxevaria. 
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 SeniSvna 1. varinionis Teorema samarTliania im Cazneqili 
oTxkuTxedebisaTvisac,  romelTa erTi diagonali sibrtyis 
gareTaa, meore ki SigniT. 
 SeniSvna 2. im Cazneqili ABCD oTxkuTxedisTvis romlis 
orive diagonali sibrtyis gareTaa da ,  saZiebeli 

figuris farTobia 

CBDABD SS >

).(
2
1

CBD
SSABD −  

                      
 
 
                                 savarjiSo amocanebi 
  
  
 
 amocana1. aCveneT, rom varinionis paralelogramis perimetri 
am oTxkuTxedis diagonalebis sigrZeTa jamis tolia. 
 

 
 amocana 2. aCveneT, rom nebismieri amozneqili oTxkuTxedis 
mopirdapire gverdebis Suawertilebis SemaerTebeli 
monakveTebi da diagonalebis Suawertilebis SemaerTebeli 
monakveTi, erT wertilSi ikveTebian. 
 
 
 amocana 3. aCveneT, rom Tu amozneqili oTxkuTxedis 
diagonali yofs am oTxkuTxeds ori toli farTobis mqone 
samkuTxedad, maSin es diagonali Suaze yofs meore 
diagonalsac. 

 
 
 amocana 4. aCveneT, rom Tu amozneqili oTxkuTxedis erTi 
diagonali Suaze yofs meores, maSin es diagonali yofs 
oTxkuTxeds or toldid samkuTxedad. 
  
 
 amocana 5 (braxmagupta). aCveneT, rom wreSi Caxazuli oTx-
kuTxedis farTobi romlis gverdebia a, b , c da d aris 

     ))()()(( dPcPbPaPS −−−−= , sadac 
2

dcbaP +++
= . 
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 amocana 6. aCveneT, rom farTobi wreSi Caxazuli da wreze 
Semoxazuli im oTxkuTxedisa,  romlis gverdebia a, b ,c da d 
aris abcdS = . 

 
 
 amocana 7. aCveneT, rom paralelogramis gverdebis kvad-
ratebis jami, diagonalebis kvadratebis jamis tolia. 

 
 
 amocana 8 (ptoleme). aCveneT, rom wreSi Caxazuli amozneqili 
oTxkuTxedis mopirdapire gverdebis namravlTa jami, am 
oTxkuTxedis diagonalebis namravlis tolia. 
  
 
 amocana 9. ABCD oTxkuTxedi Caxazulia wreSi. cnobilia, rom 
BD=BC=CD. vaCvenoT, rom AC=AD+AB.   
 
 amocana 10. ABCD kvadratis SigniT aRebulia P wertili ise, 
rom °=∠=∠ 15BDAPAD . vaCvenoT, rom B, C da P Pwesieri 
samkuTxedis wveroebs warmoadgens.  
  
 
 amocana 11. ABCD paralelogramis  gareT aRebulia P wertili 
ise, rom  vaCvenoT, rom .PDCPBC ∠=∠ .DPACPB ∠=∠  
 
 
 amocana 12. ABCD paralelogramis AB da CD gverdebze 
aRebulia Sesabamisad M da N  wertilebi ise, rom 

. MMD da MC monakveTebi gadakveTen NA da 
NB monakveTebs Sesabamisad E da F wertilebSi. vaCvenoT, rom 

nmNDCNMBAM ::: ==

.
)(

: 2nm
mnSS ABCDMFNE +

=  

 
 
 amocana 13. M wertili aris wreSi Caxazuli ABCD 
oTxkuTxedis diagonalebis gadakveTis wertili. aCveneT,  rom    

MDCDAD
111

=+ , Tu AB=BC=AC. 
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 amocana 14. ABCD oTxkuTxedis AD da  BC mopirdapire 
gverdebis gagrZelebebi ikveTebian K wertilSi, xolo M da N 
warmoadgenen Sesabamisad AC da  BD diagonalebis 

Suawertilebs. aCveneT, rom  
4
1

KMNS = .ABCDS  

 
amocana 15. paralelogramis gverdebze sibrtyis gareT 
agebulia kvadratebi. aCveneT, rom am kvadratebis centrebis 
mimdevrobiT SeerTebiT miiReba kvadrati. 
 
 

B    
 
  $4. baricentruli meTodis gamoyeneba geometriul  
                         amocanebSi 
 
 gansazRvreba 1.  oreuls, sadac ),m(A A R∈   an , xolo 

 , ewodeba materialuri wertili.  

2R(

A

)3R
+∈ Rm

 
 
SeniSvna 1. Canaweri  gviCvenebs, rom  sididis masa aris 
moTavsebuli  wertilSi.   

),mA(

( (B

||| BCbACa

m

 
 
GgansazRvreba 2. ori  da  materialuri wertilis 
simZimis centri anu baricentri ewodeba iseT  wertils, 
romlisTvisac sruldeba berketis wonasworobis piroba  

),aA ),b

|

],[ BAC ∈

 
×=× .                          

 
 
 SeniSvna 2. materialuri wertilebis baricentri 

ganisazRvreba maTematikuri induqciis meTodiT: 

),(,),,( 11 nn mAmA L

 
   a) vpoulobT   materialuri wertilebis 

baricentrs -s;      

),(,),,( 1111 −− nn mAmA L

1−nC
   b) Semdgom vpoulobT ),( 111 −− ++ nn mmC L  da  materialuri 

wertilebis baricentrs -s . 

),( nn mA

nC
 
 ganvixiloT baricentris zogierTi Tviseba, romlebsac aqvT 
saintereso gamoyenebebi geometriuli amocanebis amoxsnisas: 
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Tviseba 1.  materialur wertilTa nebismieri sasruli ojaxi-
saTvis arsebobs baricentri; 
 
Tviseba 2. materialur wertilTa baricentris mdebareoba araa 
damokidebuli im rigze, romelSic Sesabamisad erTiandeba es 
materialuri wertilebi; 
 
Tviseba 3. materialur wertilTa baricentris mdebareoba ar 
Seicvleba, Tu ramodenime materialuri wertilis gaerTianebas 
SevcvliT iseTi erTi materialuri wertiliT, romlis pirve-
li komponentaa am materialuri wertilebis baricentri, xolo 
meore komponentia am materialuri wertilebis meore 
komponentebis (e.i. masebis) jami. 
 
   
 baricentruli meTodis gamoyenebiT amovxsnaT Semdegi amocana. 
 
amocana 1. Mmocemulia AB  samkuTxedi. wrfe ABC AE  yofs  
medianas or tol nawilad. vipovoT .  

CF
EBCE :

 
  
 

 
 
 
amoxsna: movaTavsoT A a d B B wertilebSi masebi 1=Am  1da =B ; 

 )1,(A  da )1,  materialuri wertilebis baricentri iqneba 
F . C  w ti Si movaTavsoT masa Cm imdagvarad, rom )1,(),1,( BA  da 

ater ri wertilebis baricentri iyos O wertil ; 

baricentris me-3 Tvisebis gamo, Cven SegviZlia )1,(A  da  
materialuri wertilebi SevcvaloT ,(F materialuri 
wertiliT. SevniSnoT, rom  da  materialuri werti-

lebis baricentri iqneba igive, rac   da (  mate-

rialuri wertilebis baricentri. MmaSin miviRebT 

m

i

)1,(B

maSin  
l

ia

(B

lu

er

 m

|

)Cm

|

,(C

|

)2

)1,(B

 

,C
)2,F( ),( CmC

1,(A ), )Cm

2| ×= OFC×mCO ; aqedan Cm 2= . cxadia, rom E  wertili iqneba 
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)2,(C  da (  materialuri wertilebis baricentri. Ees niSnavs, 
rom | . Aaqedan sabolood vRebulobT  

)1,B
|2| =× 1| ×EBCE

                             | 2:1||:| =EBCE . 
 
                     savarjiSo amocanebi 
        
                           amocana 1.                             

 ABC samkuTxedis farTobia 21. vipovoT ABO samkuTxedis 
farTobi,  Tu BK:KC=5:6 da AD:DC=1:2. 
                                           
                                                    Ppasuxi: 5 
                                                       
 
 
                           amocana 2. 

 
ABC samkuTxedis farTobia 84.    vipovoT ABO samkuTxedis 
farTobi, Tu AD:DC=3:4 da AO:OK=2:1. 
           
                                                   Ppasuxi:  21 
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                                                   amocana 3.      
                 

                                                     N 
 
 
ABC samkuTxedis farTobia 115. vipovoT ABK samkuTxedis 
farTobi, Tu AD:DC=3:4 da BO:OD=3:2.      
                                               
                                                  Ppasuxi:  45. 
 
 
                           amocana 4.  

 
 
ABC samkuTxedSi  AD:DC=3:4 da  BO:OD=5:4.     vipovoT BK:KC.  
                                                     P 
                                                     pasuxi: 15:28 
 
 
                          Aamocana 5.  
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 ABC samkuTxedSi  BBO:OD =2:1 da    BK=KC.    vipovoT AD:DC.  
                                                     P 
 
                                                    pasuxi: 1 : 1 
 
 
                             amocana 6.  

  
 samkuTxed ABC-Si  BK:KC=2:3,  AO:OK=3:2;    vipovoT AD:DC.             
 
                                                   pasuxi: 3 : 5 
 
 
 
 
                            amocana 7 
 

 
 
ABCNsamkuTxedSi BK:KC=3:4 da AO:OK=3:2.   vipovoT ABC sam-
kuTxedis farTobi, Tu  BDC samkuTxedis farTobia 28.   
                                                                                     
                                                                                                pasuxi: 46.  
 
 
 
 

 28



                            amocana 8 

 
ABC samkuTxedSi  AE:EB=5:4 da EO:OC=1:4.    vipovoT ABD 
samkuTxedis farTobi, Tu  ABC samkuTxedis farTobia 145.   
                                                                        
                                                 pasuxi: 45. 
 
 
 
                            amocana 9                                   

 
ABC samkuTxedSi  AK:KC=3:4 da  DO:OA=1:2.  vipovoT EBC 
samkuTxedis farTobi, Tu  ABC samkuTxedis farTobia 45 .  
                                                     P 
                                                 pasuxi:  20 
 
                         amocana 10                                      
 

ABC samkuTxedSi  BD:DC=5:2 da  AK=KC.    vipovoT EO:OC. 
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                                                     P 
               pasuxi:  5 : 7 

            

.  

                                                pasuxi: 1 : 2 

                                                 

amidis moculoba, Tu ABCD piramidis moculobaa 100.       

                                                 pasuxi:  70 

                         

                                   

              amocana 11  

 
        

 
ABCD   piramidaSi  EO:OC=1:2,  EH=HD.   vipovoT DF:FC
                                                     P 
  
 
 
                   

             amocana 12

 
 ABCD piramidaSiO EO:OC=2:3,  AE:EB=2:5; vipovoT AABFD       
pir
P 
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0CD  piramidis  

                             pasuxi:  20 
                        

                                                              

amidis moculoba,  Tu  ABCD  piramidis moculobaa 100.       

                                                      pasuxi:  50 

                         

amocana 13

 ABCD piramidaSi.  BF=FC,  AE:EB=2:3;  vipovoT AA
Mmoculoba, Tu ABCD piramidis moculobaa 70. 
                                                               P 
                           
  
 
                            

amocana 14

    
 ADCB piramidaSiEO AO:OE=3:1,  AF:FD=3:2;   vipovoT AAECB  
pir
P 
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                            amocana 15 

              
ABCD piramidaSi O AO:OK=3:2,  AF:FB=1:3;  vipovoT AABCD  

piramidis moculoba,  Tu  ABKD  piramidis moculobaa 
9
.       

70

                Ppasuxi: 10            
                

              amocana 16 
      

p  AE=EB,  BF:FC=2:1; v
obaa 40.       

                                                  pasuxi:  160 

P                                  
  
 
              

 
 
     ABCD iramidaSiEO ipovoT AABCD  
piramidis moculoba, Tu AOCD piramidis mocul
P                                                        
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E. 

 pasuxi:  2 : 1 

               
             

vipovoT AEABOD  

                                              
                                               pasuxi:  400 

                         

             amocana 17 

                                   
 
ABCD piramidaSi. AF:FB=1:2; BH:HC=2:1;  DE:EC=1:2; vipovoT FG:G
P 
                                                 

              
              amocana 18 

 
                 

                          
 
ABCD piramidaSi  AE:EB=1:2,   BF:FC=4:1;   
piramidis moculoba Tu ABCD  piramidis moculobaa 700. P 
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piramidis 

              
  100 

              
  

,  AG:GF=5:1;   vipovoT AEAGCD  

                             
                                                  pasuxi:  5 

                           amocana 19 

                   
ABCD piramidaSi AE=EB,  BF:FC=2:1;   vipovoT AEABCD  

                              
        pasuxi:

              amocana 20 

moculoba Tu AEGD  piramidis moculobaa 50. P 
  
                                        
 

 
 
 
ABCD piramidaSi  AE:EB=2:5
piramidis moculoba Tu ABCD  piramidis moculobaa 75. P 
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 $5.BbrunviT miRebuli sxeulis zedapiris farTobis    
amoTvla giuldenis I Teoremis gamoyenebiT. 

grZisa da im 
ewiris sigrZis namravlisa, romlis radiusic tolia wiris 

amocana 1.
wrewiris brunviT misi rome

                      

g
 
 
 
   Ggiuldenis I Teorema. Tu zedapiri miRebulia raime 
brtyeli wiris amave sibrtyeSi mdebare im wrfis garSemo 
brunviT, romlis mier warmoqmnil erT-erT Caketil 
naxevarsibrtyeSicaa ganlagebuli aRniSnuli wiri, maSin 
miRebuli zedapiris farTobi tolia am wiris si
wr
simZimis centridan mocemul wrfemde manZilisa.  
 

 vipovoT im zedapiris farTobi, romelic miiReba 
lime mxebi wrfis garSemo. 

  
        
 
amoxsna. wrewiris sigrZea Rπ2 . MmanZili  wrewiris O centridan  
L wrfemde  R-is tolia. Aamitom, giuldenis I Teoremis 

 fa bi  , romelic miiReba wrewiris 
unviT misi L mxebi wrfis garSemo gamoiTvleba formuliT  

amocana 2. rewiris simZimis centris 
daSoreba diametridan.    

rTo STanaxmad, im zedapiris
br
                       22422 RRRS πππ =×= .   
 
                                                 
 

 vipovoT  naxevarw

 35



 amoxsna. Nnaxevarwrewiris sigrZea Rπ . Nnaxevarwrewiris   
simZimis C centridan diametramde daSoreba aRvniSnoT . 
SevniSnoT, rom naxevarwrewiris misi diametris garSemo 
brunviT miRebuli zedapiri war  sferos, romlis 
zedapiris farTob iTvleba   formuliT S = ores 

   x-iT

moadg
i  gamo  me

mxriv, giuldenis I Teoremis 
moiTvleba formu iT 

ens
 S

l

24 Rπ ;
Tanaxmad, aRniSnuli farTobi 

RxS ππ ×= 2 ; amitom vRebulobT Semdeg 

 

ga

tolobas xRR 24 ππ = , saidanac vaskvniT, rom22 .2
π
Rx =                   

                    savarjiSo amocanebi  
 
                                
 

edapiris farTobi.  

                                            Ppasuxi: 300

 
 
  

             amocana 1.              

vipovoT   AB  monakveTis L wrfis garSemo brunviT miRebuli 
z
                     

π            

 
 
                                             

AB  monakveTis L wrfis garSemo brunviT miRebuli 
zedapiris farTobi .  
                                   P          pasuxi: 150

 
                     

amocana 2.              

 
 vipovoT   

π               
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                            amocana 3 
 

wrfis garSemo brunviT miRebuli 

                 pasuxi: 

 
 vipovoT ABC  samkuTxedis L 
sxeulis zedapiris farTobi. 

π144                                       
                  

                           amocana 4 
 

                                                   pasuxi: 106,8

 
 
 
  

vipovoT ABC marTkuTxa samkuTxedis L wrfis garSemo brunviT 
miRebuli sxeulis zedapiris farTobi. 

π     
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                                                    pasuxi: 388

              amocana 5 

 
vipovoT ABCD  tolferda  trapeciis L wrfis garSemo brunviT 
miRebuli sxeulis zedapiris farTobi. 

π   

                          amocana 6 

 

s g Semo brunviT miRebuli 

 
 
  
 

 
 
vipovoT ABC naxevarwris L wrfi ar
sxeulis zedapiris farTobi, Tu 5=r . 
                                                 pasuxi: 

                               

garS o brunviT miRebuli 

                                            pasuxi: 

ππ 20050 2 +  
   

amocana 7 

 
  vipovoT naxevarwris L wrfis em
sxeulis zedapiris farTobi , Tu 030=A  

)6323(25 ++ππ   
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gar mo brunviT 
i sxeulis zedapiris farTobi , Tu 

                                       pasuxi: 

amocana 8 

 
  vipovoT abcd Caketili wiris  L wrfis Se

030=A  miRebul
       

)34143(25 ++ππ    
 
 
              

is garSemo brunviT 
i.   

                                     pasuxi: 

             amocana 9 

 
vipovoT ABCD  Caketili wiris  L wrf
miRebuli sxeulis zedapiris farTob
                                       

)3213++    3(25 ππ
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                      amocana 10 
 

rfis garSemo brunviT miRebuli sxeulis 

                                      pasuxi: 2200π  

amoTvla  
       giuldenis II Teoremis gamoyenebiT 

warmoadgens am firfitis simZimis 
ntridan wrfemde manZils. 

Aamocana 1. vipovoT toris moculoba, Tu misi gare radiusia  

     
vipovoT wrewiris L w
zedapiris farTobi.  
 
 
 
§6. BbrunviT miRebuli sxeulis moculobis g
  
 
 
giuldenis II Teorema. im sxeulis moculoba, romelic miiReba 
brtyeli firfitis amave sibrtyeSi mdebare im wrfis garSemo 
bru-nviT, romlis mier warmoqmnil erT-erT Caketil 
naxevarsib-rtyeSicaa ganlagebuli aRniSnuli firfita,  
tolia brtyeli firfitis farTobisa da im wrewiris sigrZis 
namravlis, romlis radiusi 
ce
  
 

R  
r  .   da Sida radiusia 
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amoxsna. tori miiReba  
2

rR −
 radiusis mqone F  wriuli 

firfitis brunviT L  wrfis garSemo. 2)
2

()( rRFS −
= π .  DdaSoreba 

 wriuli firfitis o centridan L  wrfemd a L e toli
2

rR +F . 

 
 moculobisTvis gveqneba Semdegi formula: 

Aamitom toris 
V
 

               
2

))((
4

)()(2 22rRV =
π rRrRrR −+

=
−+ ππ

 ; 

 
mocana 2. Z centridan 
diametramde manZili 

vipovoT naxevarwris simZimis 
z . 

 

diametris garSemo brunvis 

lis mocu baa 

Aamoxsna.  F Nnaxevarwris  misi 

3

3
4 RπSedegad miiReba birTvi, rom lo  ; meores 

wris Zmxriv, F naxevar-  simZimis centridan  wrfemde manZili 
 

L
z -iT. MmaSin miviRebT  aRvniSnoT

3

3
4 Rπ

2
2

2Rzππ= ,                                 

saidanac 
π3

4Rz = . 

 
 

A                        
 
             

povoT marTkuTxa AOB samkuTxedis  AO kaTetis garSemo 
un-viT miRebuli sxeulis moculoba. 

                                                 Ppasuxi: 

savarjiSo amocanebi

           A  amocana 1 

vi
br
 

π12  
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ga emo 
unviT miRebuli sxeulis moculoba. 

                                 Ppasuxi: 

            A  amocana 2 

vipovoT marTkuTxa ACB samkuTxedis  L wrfis rS
br
 

π72                  
  
                              

bru viT 
Rebuli sxeulis moculoba. 

                                               Ppasuxi: 

Aamocana 3 

  vipovoT ABCD marTkuTxedis DC gverdis garSemo n
mi
 

π100    
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vipovoT ABDC marTkuTxa trapeciis DC ferdis garSemo 

                                                 Ppasuxi: 

                 
amocana 4 

  
brunviT miRebuli sxeulis moculoba. 

π169    
 
                                                      
 
                             amocana 5 
 

br nviT 
Rebuli sxeulis moculoba. 
                  

         pasuxi: 

vipovoT ABCD  trapeciis  LL  wrfis  garSemo u
mi
  

π351                                          
 
 
                             
 

amocana 6 
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vipovoT ABC  naxevarwris  AC  diametris garSemo brunviT 
mZ is 

entri-dan AC diametramde  daSoreba  

miRe-buli sxeulis moculoba, Tu cnobilia rom misi si im

c
π3
sididis tolia. 

                  

                                  pasuxi: 

4

  

3
4π

.                   

 
 
 
 
             

vipovoT   naxevarwris  wrfis garSemo brunviT 
Rebuli sxeulis moculoba. 
                  

                                     pasuxi: 

            amocana 7 

 
ABC L  

mi
  

π
π

3
)43(250 +

         

 
 
               
 

vipovoT  firfitis wrfis garSemo brunviT miRebuli 
eulis moculoba, Tu 

 
 

          amocana 8  

 
ABCDE L  

π3=rsx . 
                    

                                      pasuxi: 
3

)37(250 ππ +
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                           amocana 9 

vipovoT abc naxevarwris L wrfis garSemo  brunviT miRebuli 
sxeulis moculoba, Tu  da  030=A π3=r . 
 

                                           pasuxi: )343(9   4 +ππ
     
 
 
   
                            amocana 10 

vipovoT ABC naxevarwris L wrfis garSemo  brunviT miRebuli 
sxeulis moculoba. 
                                           Ppasuxi: π750  
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$ 7. meseruli mravalkuTxedis farTobis gamoTvla  
 
      eileris maxasiaTeblebis saSualebiT. 
 
vTqvaT, sibrtyeze mocemulia kvadratuli bade, romlis  
Semadgeneli TiToeuli kvadratis farTobi erTis tolia. 
 
GgansazRvreba 1.  M MmravalkuTxeds, romlis wveroebi 
ganlagebulia kvadratuli badis kvanZebSi, ewodeba meseruli  
mravalkuTxedi. 
 
marTebulia Semdegi 
 
Teorema 1. meseruli M  mravalkuTxedis )(MS  farTobi 

gamoiTvleba formuliT 

                          1
2

)( −+=
biMS , 

sadac  aRniSnavs mravalkuTxedis Siga areSi moxvedrili 
kvanZebis raodenobas, xolo b aRniSnavs mravalkuTxedis 
sazRvarze ganlagebuli kvanZebis raodenobas. 

i

 
ganvixiloT Semdegi 
magaliTi 1.   vipovoT  Semdegi meseruli mravalkuTxedis far-
Tobi. 
 

 
 
rogorc naxazidan Cans, .10,15 == bi

.191
 amitom, Teorema1-is ZaliT 

vRebulobT 515)( =−+=MS   
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                           amocanebi 
 
      vipovoT Semdegi mravalkuTxedebis farTobebi 
 
 
amocana 1. 

 
 
                                               Ppasuxi: 10. 
 
 
 
Aamocana 2. 

 
                                                   Ppasuxi: 11,5. 
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A  amocana 3 
 

 
 
                                                    pasuxi: 14. 
 
 
 
amocana 4 
 

 
          
                                                    pasuxi: 18,5. 
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Aamocana 5 
 

 
 
                                                      pasuxi: 16,5 
 
 
 
amocana 6. 
 

 
 
                                                     Ppasuxi: 20 
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  amocana  7.  
 

                                                 Ppasuxi: 14,5 

amocana 8. 
 

                                                Ppasuxi: 24. 
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Aamocana 9. 
 

                                                Ppasuxi: 8. 

amocana 10. 

                                                  pasuxi: 14. 
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