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winasityvaoba 
 

vagrZelebT I nakveTSi moyvanili piTagoras Teoremis 
damtkicebebisgan gansxvavebul damtkicebebs da zogierT 
gansxvavebul istoriul cnobebs piTagorasa da misi 
skolis (kavSiris) Sesaxeb. Znelia Cveneba yoveli 
damtkicebis Sesaxeb, Tu vinaa misi avtori. Cveni Ziri-
Tadi amocanaa moviyvanoT Teoremis rac SeiZleba meti 
damtkiceba, gavxadoT isini gasagebi da warmovadginoT 
TvalsaCinod. avtori miznad isaxavs Teoremis gansx-
vavebul damtkicebaTa Segrovebasa da maT warmodgenas 
im saxiT, rom igi iyos saSualo skolis moswavleTa-
Tvis rac SeiZleba martivi da saintereso. 

naSromis wakiTxvisa da sasargeblo SeniSvnebisaTvis 
avtori madlobas uZRvnis srul profesorebs r. 
cxvedaZes da g. yifians. 

mkiTxvelTa SeniSvnebi avtoris mier siamovnebiT 
iqneba gaTvaliswinebuli samomavlod. 

 
                                   avtori 
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Sesavali 

 
piTagoras Teoremas ara marto Teoriuli, aramed 

didi praqtikuli mniSvneloba aqvs. TviT Teoremis 
Sinaarss da gamoyenebas gansakuTrebul yuradRebas 
uTmobdnen berZnebi, egviptelebi, babilonelebi, indoe-
lebi, Cinelebi da mogvianebiT  rusebi. radgan Teoremas 
praqtikuli gamoyeneba aqvs miwaTmzomelobaSi, samxedro, 
samSeneblo da samTo saqmeSi, amitom jer kidev adreul 
xanaSi C.w. aRricxvamde Teoremis damtkicebiT dainte-
resdnen piTagora da piTagorelebi. istoriulad 
cnobilia, rom Teoremis damtkiceba ekuTvnis piTa-
gorelebsa da TviT piTagoras, magram Teorema atarebs 
piTagoras saxels, radgan aRmoCenebi, damtkicebebi da 
sxvadasxva saxis miRwevebi jgufis xelmZRvanels miewe-
reboda. ama Tu im sakiTxis Seswavlis Sesaxeb, kerZod, 
piTagoras Teoremis Sesaxeb, yvela saxis cnobebi da 
gadmocemebi (rac dasturdeba istoriuli wyaroebiT) 
sainteresoa da amJamadac did interess iwvevs. am 
TvalsazrisiT saWiroa gamomzeurdes yvelaferi, Tu 
romel qveyanaSi rodis ra donezea kvleviTi samuSaoebi 
Sesrulebuli, radgan piTagoras Teoremis yoveli axali 
damtkicebisaTvis pirovnebebs ajildoebdnen, mecnierul 
xarisxs aniWebdnen da awinaurebdnen. 

piTagoras TeoremiT dainteresebuli pirebi cdi-
lobdnen ara marto moeZebnaT Teoremis axali damtki-
ceba. aramed iyo mcdelobebi SeegrovebinaT arsebuli 
damtkicebebi da miewodebinaT dainteresebuli mkiTx-
velebisaTvis. arsebobs piTagoras Teoremis damtkicebaTa 
krebulebi gamocemuli germaniaSi (laibcigi, 1880 – 
ormocdaeqvsi damtkiceba), amerikis SeerTebul StatebSi 
(Cikago, 1995 – oTxmocdaTeqvsmeti damtkiceba). istoriu-
lad (gadmocemiT) ki cnobilia, rom arsebobs Teoremis 
100-ze meti damtkiceba. Teoremis rac SeiZleba meti 
raodenobis damtkicebebis sruli saxiT warmodgena 
garkveul sargeblobas moutans saSualo skolis 
moswavleebs da mkiTxvelTa farTo sazogadoebas. 
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1. mokle istoriuli cnobebi 

 
piTagoras, piTagorelebis da piTagoras Teoremis 

Sesaxeb arsebobs mravali gadmocema. mkvlevarebi da 
istorikosebi aRniSnavdnen, Tu ra gamoyeneba hqonda 
piTagoras Teoremas (markuTxa samkuTxedis hipotenu-
zis kvadrati kaTetebis kvadratebis jamis tolia), 
rodis da rogor damtkicda igi, Semdgomi misi ramdeni 
da rogori saxis damtkiceba Sesrulda, romeli qveynis 
maTematikosebi iyvnen dainteresebuli Teoremis damtki-
cebiTa da misi gamoyenebiT da a.S. aRvniSnoT 
ramodenime maTgani, Tu ras werdnen adre. 

1) Cven ar viciT, rogor gaxda cnobili piTagoras 
Teorema babilonelebisaTvis. rogorc egviptelebi, ise 
babilonelebi TavianTi Catarebuli cdebis safuZvelze 
cdilobdnen eCvenebinaT, Tu rogor miiRes Tavisi 
Sedegebi. maTi yoveli mosazreba winaswarmetyveleba 
ufro iyo. momavali Taoba izrdeboda evklides mkacr 
Sedegebze, xolo aRmosavluri gansjis xerxi ucnaur 
da aradamakmayofilebel STabeWdilebas tovebda. Zve-
linduri maTematikis Seswavlis saqmeSi didi iyo 
saberZneTis, CineTis da babilonis gavlena. mas didi 
da ganmsazRveli mniSvneloba hqonda da piTagoras 
Teorema ZiriTadad Seiswavleboda ara rogorc 
kavSiri markuTxa samkuTxedis sami gverdis sigrZeebs 
Soris, aramed – rogorc damokidebuleba sami kvadra-
tis farTobTa Soris [1]. 

2) piTagoras da sxva didi mecnierebis dafasebaze 
da yuradRebaze metyvelebs logariTmuli cxrilebis 
gamocema ruseTSi, romelic mezRvaurebisTvis iyo 
gankuTvnili, daibeWda v.a. karpianovis stambaSi (1728). 
es stamba iyo pirveli rusuli wignebis gamomcemeli. 
karpianovma monawileoba miiRo magnickis ariTmetikis 
dabeWdvaSic. ariTmetikis gamoyenebis Sesaxeb magnickis 
wignisaTvis  man moamzada momxiblavi da saintereso 



 6 

plakatebi da Seamko igi geometriuli xelsawyoebis 
suraTebiT kremlis saxeebiT (1705). magnickis wignSi 
warmodgenili iyo kremlis kedlebze gamosaxuli Sesa-
niSnavi swavlulebis piTagoras, arqimedis, ptolomeis, 
tixo brages da sxvebis, maT Soris kopernikis 
portretebi. magnickis wignSi moyvanilia mravali 
amocana piTagoras Teoremis da misi sivrciTi ana-
logebis (cilindris ganmartebaze toli simaRliTa da 
diametriT, sferos toldidi kubis da sxva) Sesaxeb [2]. 

3) ramdenime redaqciiT Cvenamde moaRwia Zvel 
indurma nawarmoebma `Sulba-sutram~, rac Tokis wess 
niSnavs. iseve, rogorc yovel geometriul gamosaxule-
baSi, am naSromSic mniSvnelovani adgili ukavia 
piTagoras Teoremas Sesabamisi naxaziT. Teorema asea 
warmodgenili: marTkuTxedis diagonali iqmneba im ori 
farTobiT, romlebic miiRebian calcalke misi ori 
gverdiT. es Sinaarsi ase SeiZleba avxsnaT: marTkuTxe-
dis mocemul or gansxvavebul gverdze agebuli kvad-
ratebis farTobTa jami misi diagonalis kvadratis 
tolia, anu diagonalze agebul kvadratis farTobs 
udris. diagonalis sigrZis gamoTvla ki siZneles aRar 
warmoadgens. 

`Sulba-sutras~ Semdgenlebi iyenebdnen eqvs marT-
kuTxa samkuTxeds, romelTa gverdebis sigrZeebi mTeli 
ricxvebiT gamoisaxeboda: 3,4,5; 5,12,13; 8,15,17; 7,24,25; 
12,35,37; 15,36,39. am da maTi msgavsi samkuTxedebiT adgen-
dnen tolferda trapeciebs. piTagoras Teoremis dax-
marebiT xdeboda mocemuli kvadratis gaorkeceba, 
gasamkeceba da a.S., agreTve, xdeboda mocemuli marT-
kuTxedis kvadratad gardaqmna, e.i. rogori unda iyos 
kvadratis gverdi, rom misi farTobi iyos mocemuli 
marTkuTxedis farTobis toli. 

`Sulba-sutraSi~ mocemulia zusti da miaxloebiTi 
wesebi, romelTa daxmarebiTac moiZebneba samkuTxedebis, 
paralelogramebis, trapeciebis farTobebi da prizme-
bis, wakveTili prizmebis, cilindrebis moculobebi [3].  
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4) piTagoram da piTagorelebma Seqmnes maTematika 
rogorc mecniereba, maTma skolam saswrafod Seqmna 
planimetria, daamkvidres iracionaluri ricxvis arse-
boba, Seqmnes moZRvreba proporciaTa Sesaxeb, SemoiRes 
axali meTodi algebruli formulaTa grafikuli 
daxasiaTebis Sesaxeb, magaliTad maT ori wevris jamis 
kvadrati daaxasiaTes geometriulad. SemoiRes maTe-
matikuri terminebi: sidide, wertili, xazi, zedapiri, 
sxeuli, kuTxe; figurebs da ricxvebs, romlebic war-
modgenili iyo geometriasa da ariTmetikaSi, praqti-
kulad iyenebdnen geodeziasa da logistikaSi. 
piTagorisa da piTagorelebis yvela gamokvleva 
moculi iyo saidumloebiT. SeuZlebeli iyo gagverCia 
ra ekuTvnoda maswavlebels (piTagoras) da ra ekuTv-
noda mowafeebs. miuxedavad imisa, rom kvleviTi Sede-
gebis Sesaxeb araa SemorCenili araviTari xelnaweri, 
ar wavawydebiT winaaRmdegobas gamoviCinoT iniciativa 
da arsebiTi sakiTxebi mivaweroT piTagoras, xolo 
maTi realizacia-adreuli periodis mis skolas. 

piTagorelebs algebruli formulebis geometriuli 
saxiT warmodgenebs `geometriuli algebra~ uwodes. 
aseTi `geometriuli algebris~ daxmarebiT piTagore-
lebi sruliad daeuflnen meore xarisxis gantolebebs. 
saxelganTqmuli `piTagoras Teorema~ iyo cnobili 
adrec ama Tu im kerZo SemTxvevebSi, magram piTagoram 
igi ganazogada marTkuTxa samkuTxedis gverdebisaTvis 
da mogvca formulireba racionaluri ricxvebis mo-

Zebnis Sesaxeb, e.i. 222 zyx =+  ganusazRvreli gantoleba 

gamosaxa Tanamedrove saxiT da mogvca misi mTel ricx-
vebSi amoxsna [4]. kerZod, Tu x kenti ricxvia, maSin 
gantolebas akmayofilebs tolobebi 

2
12 −

=
xy   da 

2
12 +

=
xz . 

 5) XVII saukunis rusul geometriul xelnawerebSi 
araa aRniSnuli, Tu rodis aqvs adgili piTagoras 
Teoremas, da amitom or A da B punqtebs Soris 
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manZilis gamoTvlis dros, roca cnobilia maTi 
daSorebebi C punqtamde, vsargeblobT piTagoras 
Teoremis Sesabamisi tolobiT (roca °=∠ 90ACB ): 

222 BCACAB += . 
am formuliT sargeblobdnen damoukideblad imisa, 

Tu rogori kuTxe iqneba C wverosTan [5].  
6. arsebobs piTagoras Teoremis ori damtkiceba 

evklides mier, amitom sinamdvileSi mxolod `piTagoras 
Teoremis~ damtkiceba pirdapir, miewereboda evklides. 
albaT imitom, rom Teoremis damtkicebis Sesaxeb 
piTagoras xelnaweri ar arsebobs. gadmocemebi adastu-
rebs, rom Teoremis damtkiceba evklides damtkicebebze 
adre iyo cnobili, Tanac piTagora evklideze adre 
moRvaweobda... 

piTagorelebi ricxvebs yofdnen kent da luw ricx-
vebad; maT SeniSnes, rom kent ricxvTa jami 1-dan )12( +n   

-mde yovelTvis sruli kvadratia. ase magaliTad, 
2231 =+ , 23531 =++ , ,,47531 2 =+++  =−+++++ 127531 n  

2

2
121 nnn

=⋅
−+

=  da =++++++ )12(7531 n 2)1()1(
2

121
+=+

++ nnn
. 

radgan piTagoras skola da piTagoras cxovreba 
moculia miTiuri burusiT. Cven SegviZlia erTmxriv 
gonivruli safuZvliT davamtkicoT, rom is daibada 
kunZuli samosze, mecnierebas eufleboda egvipteSi da, 
Semdeg, mogvianebiT dabrunda samSobloSi. SeiZleba is 
iyo babilonSic. man marcxi ganicada Tavis mcdelo-
baSi daefuZnebina skola samosSi, is, miyveboda ra 
civilizaciis msvlelobas, gadasaxlda krotonSi 
(samxreT italiaSi – did saberZneTSi). man iq daarsa 
garkveuli wesdebas dafuZnebuli piTagoruli saZmo. 
saZmos wesdeba Tavisi gansakuTrebulobebiT atarebda 
masonuri sicruis xasiaTs. rogorc aRniSnuli iyo 
saZmos wevrebs ekrZaleboda skolis aRmoCenebisa da 
swavlebis gaxmaureba. amitom amJamad SeuZlebelia 
vTqvaT kerZod vis SeiZleba miekuTvnos piTagorelTa 
sxvadasxva aRmoCenebi. piTagorelTa Soris arsebobda 
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Cveuleba miwereboda yvela aRmoCena saZmos (seqtis) 
did damfuZnebels. dasawyisidan piTagorelTa skola 
ifurCqneboda. (viTardeboda), Semdeg ki is gaxda saeWvo 
Tavisi mistikuri wes-Cveulebebis gamo. politikuri 
partiis mosazrebiT qveda italiaSi daangries saxli, 
romelic sklas ekuTvnoda. piTagora gaiqca da 
mokluli iqna metapontSi: piTagoras saZmo daiSala, 
magram skolam kidev gaagrZela arseboba daaxloebiT 
orasi wlis xangrZlivobiT. 

rogorc Talesi, piTagorac ar werda maTematikur 
Txzulebebs. evdomov obzori ambobs: piTagoram gar-
daqmna geometriis mecniereba Tavisufali Seswavlis 
formiT, man gaarCia misi principebi safuZvlad... 

mravali Zveli da axali mkvlevari SeniSnavs, rom 
TviT piTagoras unda mieweros kargad cnobili 
Tviseba (Teorema) marTkuTxa samkuTxedisa. piTagoram 
SeiZleba gaigo egviptelebisgan, rom Teorema samarT-
liania, roca samkuTxedis gverdebi aris Sesabamisad 3, 
4 da 5. amboben, rom piTagora zeimobda am didi 
aRmoCenis Sesaxeb da aRtacebulma Seswira RmerTs 
xari (Tu ramodenime xari). es ambavi legendas ufro 
hgavs. 

kantori Tvlida, rom piTagoras Teorema pirvelad 
damtkicebuli iyo kerZo SemTxvevaSi tolferda marT-
kuTxa samkuTxedisaTvis (ix. nax. 1). berZnuli geometriis 
aRmocenebis dros ki mofiqrebuli iyo piTagoras Teo-
remis mravali damtkiceba nebismieri maTkuTxa samkuT-

xedisaTvis (magaliTad, Ю. Виннеrъ. Сорок шесть доказа-
тельствъ Пиθагоровой теоремы Ньмецкий переводъ F. Graaf, 
Leipzig, 1980 da sxva).  

...piTagoram moifiqra wesi mTeli ricxvebis moZebnis 
Sesaxeb, romlebic warmoadgenen marTkuTxa samkuTxedis 
gverdebis sigrZeebs: 12 +n unda miviRoT samkuTxedis 

erTi gverdis sigrZed, ricxvi [ ] −+=−+ nnn 221)12(
2
1 22 meore 

gverdis sigrZed, ricxvi −++ 122 2 nn hipotenuzis sigrZed. 
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Tu 5=n , samkuTxedis sami gverdi Sesabamisad iqneba 11, 
60, 61. es wesi gvaZlevs mxolod im samkuTxedebs, ro-
melTa hipotenuza erTiT metia erTerT kaTetze. 

mecniereba ricxvebis Sesaxeb, rogorc calke mec-
niereba da gansxvavebuli xelovneba gamoTvlisa piTa-
gorelTa gansakuTrebul yuradRebas iqcevda. 

 
 
 
 
 
 
 
 
 
 
 

nax. 1 
 

sainteresoa indoelTa gamokvlevebi piTagoras Teo-
remis damtkicebis Sesaxeb, kerZod bxaskaras monace-
mebi. is kvadratis SigniT xazavs marTkuTxa samkuT-
xeds oTxjer (ix. nax. 2). samkuTxedebi hipotenuzazea 
agebuli, ise rom SigniT rCeba patara kvadrati, 
romlis gverdi kaTetebis sxvaobis tolia. patara 
kvadrati da samkuTxedebi yvela kvadratis nawilebia. 
bxaskaram aCvena, rom patara kvadrati da marTkuTxa 
samkuTxedebi erTad Seadgenen kaTedebis kvadratebis 
jams. `Sexede~, ambobs bxaskara da is erT sityvasac ar 
umatebs Teoremis axsnas. 
 
 
 
 
 

 
nax. 2 
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indur mwerlebs ar gaaCniaT wesi mogvcen damtkiceba 
Cveulebrivi mkacri formiT. bretSneideri varaudobs, 
rom damtkiceba, romelic mogvca piTagoram, arsebiTad 
emsgavseba bxaskaris zemoTmoyvanil damtkicebas. sxva 
adgilze bxaskara iZleva am Teoremis meore damtkice-
bas, roca igi uSvebs perpendikulars marTi kuTxis 
wverodan hipotenuzaze da ixilavs Sesabamisad pro-
porciebs, romlebic miiReba msgavsi samkuTxedebisaTvis. 
es damtkiceba im droisaTvis rCeboda ucnob damtkice-
bad evropaSi, sanam igi xelaxla ar aRmoaCina valisma. 

indoeli budraxa da apartamba gvaZleven ukve 
zogad wess kvadratebis damatebisa da gamoTvlebis 
Sesaxeb, rac dafuZnebulia piTagoras Teoremaze. 
biurki ki cdilobs aCvenos, rom indoelebis mier 
Teorema moZebnilia damoukideblad, Sesrulebulia 
bxaskaras mier da TiTqos ar gansxvavdeba piTagoras 
damykicebisagan. naxaz 2-is mixedviT, rom kaTetebis 
gaorkecebuli namravli, romelsac emateba maTi sxvao-
bis kvadrati, tolia maTi kvadratebis jamis, e.i. 

222)(2 babaab +=−+ . aqedan sawinaaRmdegod, Tu Sevada-

rebT meore figuras pirvelTan, SeiZleba miviRoT 
Teorema hipotenuzis kvadratis Sesaxeb. SevniSnoT, rom 
sazogadod indoeli maTematikosebis msjelobis stili 
Zalian gansxvavdeba berZelTa damtkicebebis mkacri 
dialeqtikuri formisagan. 

bxaskara eyrdnoba ra marTkuTxa samkuTxedebis to-
lobas, ayalibebs piTagoras 
Teoremas da saamisod iZleba 
axsna-ganmartebas naxazis agebis 
Sesaxeb. Semdeg ambobs: `daalage 
ra nakvTis igive nawilebi 
sxvadasxvanairad, Sexede~ (ix. 
nax. 3 punqtiris gareSe). nakvTis 
sxvanairad warmodgenisaTvis ma-
Tematikosma d. cxakaiam naxazi 
punqtiriT Seavso (nax. 3). amis 

 

A A 

a 

c 

b 

c 

nax. 3 
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Semdeg bxaskaras moyavs Teoremis Sinaarsi (ix. zemoT. 
gv. 11). piTagoras Teoremis damtkiceba xdeba nax. 3-is 
mixedviT rogorc masze gavlebuli punqtiris daxma-
rebiT, ise mis gareSe [7]: 

222222 2
2

4)(4 bababaabbaSc ABC +=+−+⋅=−+= ∆ . 

  
2. ZiriTadi nawili 

(Teoremis damtkicebebi) 
 

nakveT pirvelSi Cven moviyvaneT piTagoras Teoremis 
ramodenime damtkiceba [8]. vinaidan arsebobs gadmoce-
mebi Zveli droidan, rom cnobilia Teoremis 100 Tu 
150-ze meti gansxvavebuli damtkiceba, amitom mkiTxels 
jerjerobiT damatebiT kidev vTavazobT ramodenime 
(rCeul) damtkicebas [9]. 

1) piTagoras Teorema nax. 4-is mixedviT SeiZleba 
davamtkicoT ori saxiT (naxazis agebisTvis saWiro 
msjeloba ar mogvyavs): 1) ABCD marTkuTxedis farTobia 

)( baa + . igi SeiZleba  

warmovadginoT rogorc 
calkeuli samkuTxedebis 
farTobTa jami:  

222
2)(

222 bacabbaa −
++⋅=+ . 

am tolobis gamartive-
biT vrwmundebiT, rom 
piTagoras Teorema sa-
marTliania; 2) ABFD 
marTkuTxa trapeciis 
farTobi, agreTve ori 
saxiT davweroT. maTgan 
vadgenT tolobas: 

2
)(

22
2

22 bacab +
=+⋅ , 

 
B b F a – b  

C β 

a 
c 

E
 

α 

α 

β 

b 

a A D 

 

90° 

a 
+ 

b 
 

nax. 4 

c 
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romlis gamartivebiT miviRebT, rom 222 bac += . 

Tu 
2
aFCBFb === ; maSin 

4
5 2

2 ac = ; Tu ba = , maSin 

toloba kidev ufro martivdeba da 22 2ac = . 
 
2). vagebT naxazs (nax. 5). mocemul ACB marTkuTxa 

samkuTxeds vavsebT marTkuTxamde. miRebuli 1ACBC  

marTkuTxedis c wveroze vavlebT AB diagonalis 
paralelur wrfes. am wrfeze vuSvebT AM da BN 
perpendikularebs. miRebuli naxazi Seicavs 1, 2, 3 da 4 
samkuTxedebs. 1 da 2 nomriT mocemuli samkuTxedebi 

tolia, bBCAC == 1 , aCBAC ==1 , cMNAB == . ∆AMC 
msgavsia ∆ABC-is, amitom 

c
b

b
MC

=  anu 
c

bMC
2

=  

analogiurad miviRebT, rom 

c
aNC

2

=  da 
c

abNBAM == . 

AMNBC1 figuris farTobi ori gziT ase SeiZleba 
gamovTvaloT: 1) AMNB marTkuTxedis farTobs davu-

matoT 1ABC∆ -is farTobi; 2) ACBC1 marTkuTxedis far-

Tobs davumatoT AMC da CBN samkuTxedebis farTobebi. 
 
 
 
 

 
 
 
 
 
 
 

nax. 5 

 

nax. 4 

 
A a 

M 
C 

c 

b 

N 

B 

b 
c 

C1 

2 

1 

3 

c
ab

 

c
b 2

 

c
a 2

 

4 
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am pirobebis gaTvaliswinebiT miiReba toloba: 









++=+








+

c
b

c
a

c
acabab

c
b

c
a

c
ab 2222

2
1

2
, 

miRebul tolobas SeiZleba mivceT saxe 

22
1 22 ab

c
b

c
a

c
ab

=







+⋅ . 

am tolobis 
2

ab
-ze SekveciT gveqneba: 

c
c

ba
=

+ 22

 anu 222 bac += . 

3) aviRoT wrewiri (nax. 6). misi nebismieri F 
wertilidan davuSvaT GH diametrze FK perpendikulari. 
F SevaerToT G, H wertilebTan da O centrTan. 

°=∠ 90GFH , xolo ∆OFK marTkuTxaa. radiusi aRvniS-
noT C-Ti, e.i. ==OGC  OHOF == . SemoviRoT aRniSvnebi 

bOK =  da aFK = . KHGKFK ⋅=2 , anu ))((2 bcbca −+= , 

saidanac miiReba dasamtkicebeli toloba: 
222 bac += .  

4) vagebT naxazs 
(nax. 7), romlisTvisac 

ACb =  mcire wrewiris                  
mxebi, xolo cAB =  
mkveTia, mcire wrewiri-

saTvis cyb =2 . 

analogiurad BCa =  
didi wrewiris mxebia, 

cBA =  mkveTia, BDx =  
misi gare nawilia, 

amitom cxa =2 . radgan 
cyx =+ , amitom 

222 )( cyxccycxba =+=+=+
. 

• G c O 

b 

c a 

c – b  
K H 

F 

nax. 6  
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5) mocemulia marTkuTxa samkuTxedi ABC (nax. 8) 
°=∠ 90ACB , AEAB ⊥ , cDEAB == , ACDF ⊥ , bACDF == , 

AEBC ⊥ , aEFBC == . samkuTxed ADE-s farTobi ase 
SeiZleba gamovsaxoT: 

2
)(

2
CEbbAEDFS ADE

+⋅
=

⋅
=∆ . 

DFE da BCE samkuTxedebi msgavsia, amitom 

FE
CE

DF
BC

= , 

saidanac 
 
 
 

 
  
 
 
 

 
                                           nax. 8 

             nax. 7                                   

b
a

DF
FEBCCE

2

=
⋅

= . 

SevitanoT CE-s miRebuli mniSvneloba ∆ADE-s far-
Tobis gamosaTvlel tolobaSi, miviRebT 

22

22

2

bab
abb

S ADE
+

=








+

=∆ . 

naxaz 8-is mixedviT gvaqvs, agreTve, rom 

22

2cDEABS ADE =
⋅

=∆ . 

 bolo ori tolobidan gvaqvs dasamtkicebeli 
igiveoba 

• 

C 

B A D 

x 

a b 

 

B 

A 

D 

a 

b C F 
E 

 

y 

c 
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222 bac += . 
 

6) a) marTkuTxa samkuTxed ABC-Si °=∠ 90ACB , aseve 

EDC∆ -Si °=∠ 90DCE  (nax. 9). am 90°-ian kuTxeebs Tu da-
vaklebT ACD∠ -s, dagvrCeba toli kuTxeebi, e.i. 

ACEBCD ∠=∠ . radgan DBC∆ -sa da EBC∆ -s damatebiT 
kidev aqvT saerTo B kuTxe (da ACE∆  tolferdaa), 
amitom isini msgavsia da gveqneba toloba 

BC
BD

BE
BC

=  anu 
a

bc
bc

a −
=

+
. 

am igiveobis safuZvelze dasturdeba piTagoras 
Teoremis samarTlianoba. 

nax. 9-is agebis dros viqceviT Semdegnairad: jer 
gadavzomavT b-s tol AD monakveTs AB-ze A wertili-
dan, e.i. bCAAD == . C wertils SevaerTebT D-Tan. 
Semdeg aRvmarTavT BA gverdis gagrZelebis gadakveTa-
mde CD -s marTob CE-monakveTs. radgan αγβ −°== 90 , 

amitom bAECADA ===  (CA monakveTi aris marTkuTxa 

∆DCE-s DE hipotenuzis mediana), rac cxadia rogorc 
nax. 9-dan, ise nax. 10-dan (damxmare naxazi nax. 9-Tvis).  

nax. 9 

 
b) mocemulia marTkuTxa samkuTxedi ABC (nax. 11) 

°=∠ 90BCA . A da B centrebiT Sesabamisad SemovxazoT 
bAC =  da aBC =  radiusebiani wrewirebi. A da B cent-

rebze gavavloT GE monakveTi da C da E wertilebi 

 

B 
 
 

C 
 
 

E 
 
 

a 
 
 

b 
 
 

b 
 
 b 

 
 

D 
 
 

A 
 
 

c 
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SevaerToT ABC samkuTxedis C wverosTan. rogorc wre-
wiris radiusebi aBFBCBG === Bda 

bADACAE === . DBC∆  msgavsia 
EBC∆ , radgan maT aqvT EBC 

saerTo kuTxe. garda amisa, 
DCABCD ∠−°=∠ 90  da =∠=∠ ACEAEC  

DCA∠−°90 , e.i. AECBCD ∠=∠ . 
samkuTxedebis msgavsebidan gvaqvs 
toloba  

a
bc

bc
a −

=
+

 anu 222 bca −= . 

 

 
nax. 11 

 
ACG∆  msgavsia AFC∆ -si. maT saerTo aqvT kuTxe 

GAC, xolo BCGFCA ∠=∠ . rogorc perpendikularul-
gverdebiani maxvili kuTxeebi. amitom CGAFCA ∠=∠ . 
samkuT-xedebis msgavsebis gamo vRebulobT proporcias 

G a 

a 

C 

b 

b 
B D F A 

E 

c 

E 
 
 

A 
 
 

C 
 
 

D 
 
 

b 
 
 

b 
 
 

b 
 
 

β 
 
 

α 
 
 

α 
 
 

γ 
 
 

nax. 10 
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b
ac

ca
b −

=
+

 anu 222 acb −= . 

ganxiluli ori a da b SemTxvevebi Sedegad gvaZ-
levs identur tolobebs, saidanac cxadia piTagoras 
Teoremis samarTlianoba. 

 
7) ABC marTkuTxa samkuTxedSi AO aris A kuTxis 

biseqtrisa, BO ki – B kuTxisa. bCA = , aCB =  da cAB = .  

rpcbardrarcrSSSS ACOBCOABOABC =
++

⋅=++=++= ∆∆∆ 2222
; 

p aris ∆ ABC-s naxevari perimetri. hipotenuza +−= )( rac  

crpcrcbarb −−=−−++=−+ 222)( , saidanac cpr 222 −=  

anu cpr −=  (nax. 12). 

∆ ABC-s farTobis gamoTvlisaTvis gveqneba toloba 

2
)(

abcpp =− , rac ase SeiZleba 

warmovadginoT: 

222
abccbacba

=





 −

++++
. 

am igiveobis gamartiveba mogv-
cems tolobas 

abcba 2)( 22 =−+ , 

anu 
222 cba =+ . 

Teoremis damtkiceba SeiZleba 
asec warvmarToT: visargebloT 
naxaziT, sadac 

22
cbaccbacpr −+

=−
++

=−= . 

radgan 

222
abcbacbarpS ABC =

++
⋅

−+
==∆ , 

A 

M 

N 
r 

r 

r O 
r 

r C B 

nax. 12 
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amitom abcba 2)( 22 =−+ , saidanac Sedegad miviRebT 

dasamtkicebel tolobas 
222 bac += . 

8) Cven moviyvaneT (ix. nakveTi I, amocana 11) Teoremis 
damtkiceba wris gareSe wertilidan wrewirisadmi gav-
lebuli mxebi da 
mkveTi wrfeebis Sesa-
xeb Tvisebis gamoye-
nebiT. axla SegviZ-
lia visargebloT e.w. 
modificirebuli na-
xaziT (ix. nax. 13). 

ABC∆  msgavsia DBB1∆ -

si, amitom gveqneba 
toloba 

d
cb

b
a +
= , 

saidanac 

a
cbbd )( +

= . 

ABC∆ -s farTobia 
2

ab
, xolo DBB1∆ -si 

2
)( cbb +
.  radgan 

DACB1  deltoidis farTobia bdbd
=⋅

2
2 , amitom gveqneba 

toloba 

2
)(

2
cbdabbd +

=+  

gardavqmnaT es toloba 
dcbdabbd +=+2 ; 

)(
)(

)()( 22 bc
a
b

a
cbbbcdbcab −=

+
⋅−=⋅−= . 

Tu miRebul 

)( 22 bc
a
bab −= . 

D 

B1 

d 

b 
A 

b 

b 

d c a B 

O 

nax. 13 
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tolobas gavamravlebT 
b
a
-ze, gveqneba 

222 bca −=  anu 222 bac += . 
9) mocemul ABC∆ -Si °=∠ 90C . gavagrZeloT BC gverdi 

da movzomoT AB-s toli BD. A wertili SevaerToT D-
Tan. miviRebT tolferda ABD samkuTxeds (nax. 14). 
gavavloT am samkuTxedis BF 
mediana da AC-s paraleluri 
EF monakveTi. ADC∆  msgavsia 

BFE∆ -si, radgan isini marT-
kuTxa samkuTxedebia da 

FBEDAC ∠=∠ -s, rogorc per-
pendikularulgverdebiani 
maxvili kuTxeebi. cxadia, 
samarTliania toloba 

FE
CD

BE
AC

= , e.i. CDBEEFAC ⋅=⋅ . 

magram  
BCACBCBDCD −=−= ; 

( )
2222

BCABBCABBCBCDBBCCDBCBE +
=

−
+=

−
+=+=  

da 
2

ACEF = . 

am pirobebis gaTvaliswinebiT samkuTxedebis msgav- 
sebis toloba ase SeiZleba gadavweroT: 

( )BCABBCABACAC −
+

=⋅
22

 anu 
22

222 BCABAC −
= . 

maSasadame, 222 ACBCAB += , rac unda dagvemtkicebina. 
10) aviRoT nebismierradiusiani wrewiri da mis 

gareT mdebare A wertilidan C centrze gavataroT 
wrewiris AK mkveTi. C wertilidan AK-ze aRvmarToT 
CB perpendikulari. SevaerToT A da B wertilebi da C 
centridan AB mkveTze, agreTve, davuSvaT CF marTobi. 
marTkuTxa samkuTxed ABC-Si °=∠ 90ACB , aCB = , bAC =  

D 

E 

F 

A B 

C 

nax. 14 
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da cAB =  (nax. 15). wris gareSe 
wertilidan wrewirisadmi gav-
lebuli mkveTis Sesaxeb Teo-
remis Tanaxmad gveqneba toloba 

AEABADAK ⋅=⋅ . 

radgan  

abAK +=  da abAD −= , 

amitom 

AEABBFccabADAK ⋅=−=−=⋅ )2(22 . 

samkuTxedebi ABC da BCF msgavsia (maT aqvT saerTo 
B kuTxe da BCFCAB ∠=∠  rogorc perpendikularul-
gverdebiani maxvili kuTxeebi). maTi msgavsebidan gamom-
dinareobs, rom 

AB
BC

BC
BF

=  anu 
c
a

a
BF

= , 

saidanac 
c
aBF

2

= . BF-is es mniSvneloba CavsvaT wina 

tolobaSi, miviRebT 









−=−

c
accab

2
22 2

, 

saidanac miiReba toloba 222 bac += . Teorema damtki-
cebulia. 
 

11) mocemulia marT-
kuTxa ABC )90( °=∠ACB . 

cAB =  wrewiris mxebia, 
D Sexebis wertilia, 

bAC = , aBC = . wrewiri-
sadmi gavlebuli mxebi-
sa da mkveTis Sesaxeb 
Teoremis Tanaxmad Seg-
viZlia davweroT (nax. 16): 

K 

C 

A 

D 

E 
F 

B 

b 

a 

a 

nax. 15 

K 

E 

C 

F 

A c D B 

Q b 

a 

nax. 16 
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 =+−=⋅= ))((2 CDbCDbAFAEAD 22 CDb − ; 222 CDADb += ; 

 )(2 CDaBKBQBD −=⋅= 22)( CDaCDa −=+ ; 222 CDBDa += . 

axla SevkriboT es tolobebi (romlebic faqtiurad 
piTagoras Teoremis samarTlianobasac gviCveneben) da 
gamoviyenoT marTkuTxa samkuTxedSi marTi kuTxis wve-
rodan hipotenuzaze daSvebuli perpendikularis Tvi-
seba. saTanado gardaqmniT miviRebT: 

   =⋅++=++=+ DBADDBADCDBDADba 22 2222222  

   22)( cDBAD =+= . 

maSasadame, 222 bac += . 

  12) wrewirze, romlis diametri ABc = , aRebulia ne-
bismieri C wertili. es 
wertili SeerTebulia 
A da B wertilebTan, 

bAC =  da aBC = . 
miRebul marTkuTxa sam-
kuTxedis C wveroze 
vavlebT mxeb wrfes, 
romelzedac A da B 
wertilebidan vuSvebT 
AP da BK perpendiku-
larebs. am perpendiku-
larebis paraleluri 
iqneba OC radiusi PC 
iqneba CK-s toli (ix. 
nax. 17). ABKP trapecia 
marTkuTxaa da SegviZ-

lia davweroT: 

    =⋅
+

=
⋅

+
⋅

=+ ∆∆ CPBKAPCKBKCPAPSA BCKACP 222
 

       ABC
ABKP SSPKOC ∆==⋅=
22

. 

nax. 17 

P 

C 

K 

O A B 

b a 

c 
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maSasadame, APC da BCK samkuTxedebis farTobTa 
jami ABC samkuTxedis farTobis tolia. 

mxebiTa da qordiT Sedgenili kuTxe ACP da wreSi 
Caxazuli kuTxe ABC izomebian erTidaigive AC rkalis 

naxevriT, amitom ∆ABC msgavsia ∆ACP-si da gveqneba: 

b
AP

a
PC

c
b

== , 

saidanac 

c
abPC =  da 

c
bAP

2

= . 

samkuTxed ACP-s farTobi iqneba 

2

3

22 c
abAPCPS ACP =

⋅
=∆ . 

am  SemTxvevis  analogiurad,  BCKCAB ∠=∠ ,  ∆ABC  

msgavsia ∆BCK-si, 
a

KB
b

CK
c
a

== , 
c

abCK = , 
c
aKB

2

=  da 

2

3

22 c
baBKCKS BCK =

⋅
=∆ . 

radgan ASCBCKACP SSS ∆∆∆ =+ , amitom 

222 2

3

2

3 ab
c
ba

c
ab

=+ , 

saidanac miiReba dasamtkicebeli toloba 222 bac += . 
 

13) nax. 18-is mixedviT ∆ABC da ∆ADF-is msgavsebidan 
gvaqvs toloba 

ABADACAF :: =  anu ADACAFAB ⋅=⋅ .        (1)  

∆ABC msgavsia ∆DEF-is, amitom 

ABDEBCFE :: = ,  anu  DEBCFEAB ⋅=⋅ .       (2) 
ADE da ABC samkuTxedebis msgavsebidan vRebulobT 

fardobaTa tolobas 
ADACDECBAEAB :::: == , 
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nax. 18 

 

saidanac vRebulobT tolobebs 

CB
DEABAE ⋅

=   da 
CB

DEACAD ⋅
= .          (3) 

SevkriboT (1) da (2) tolobebi da gaviTvaliswinoT 
rom AEFEAF =+ , miviRebT  

DEBCADACAEAB ⋅+⋅=+ . 
es toloba (3) tolobebis gaTvaliswinebiT miiRebs saxes 

DEBC
CB

DEACAC
CB

DEABAB ⋅+
⋅

⋅=
⋅

⋅ . 

toloba SevkvecoT DE-ze da gavamravloT BC-ze, 
miviRebT dasamtkicebel tolobas 

222 ACBCAB += . 

14) mTlianad ABDFH figuras jer davakloT ∆ABC-s 
toli sami samkuTxedi ∆AHG, ∆GFE da ∆EDB. dagvrCeba 
AB hipotenuzaze agebuli AGEB kvadrati. Tu axla 

igive figuras gamovaklebT isev ∆ABC-s tol sam 

gansxvavebul samkuTxeds: ∆ABC-s, ∆CMF-s da ∆CFL-s 
dagvrCeba ∆ABC-s kaTetebze agebuli AHMC da BCLD 
kvadratebi (nax. 19). 

B 

E 

A 
D 

C 

B 

E 

A 
D 

C 

F 
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maSasadame, farTobi AGEB=farTobiAHMC+farTobi 
BCLD anu 

222 CBACAB += . 

15) naxaz 20-is mixedviT gvaqvs tolobebi: 

1) farTobi =′′CBAM farTobi +′∆ BAM farTobi =′′∆ CBA  

24

2 abc
+= ; 

2) farTobi =′′CBAM farTobi +′∆ CMA farTobi 

CBM ′′∆ . MBBM =′ , rogorc BAAB ′′  kvadratis diagonalis 
na-xevrebi. BB ′  aris BBB ′′′∆ -is hipotenuza. davuSvaT M 
wertilidan BC ′′′ -is marTobi MD, romelic iqneba 

BBB ′′′∆ -is Suaxazi, amitom 

22
baBBMD +

=
′′

= . 

amave dros MD iqneba BCM ′′∆ -is simaRle (fuZed 
viRebT BCa ′′=  gverds). am pirobis gamo farTobi 

F 

G 

L 

E 

D 

M 

C 

H 

A B 
nax. 19 
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nax. 20 

 

4
)( abaCBM +

=′′∆ . 

axla gamovTvaloT CMA ′∆ -is farTobi. CBAC ′′′  

figura aris marTkuTxa ∆ABC-s ACB =  kaTetze agebuli 
kvadrati, xolo CAM ′∆  misi nawilia. bCACA =′′′=′ ; 

2

cAMAM =′= ; CAMCMA ′∠=′′′∠ , rogorc vertikaluri 

kuTxeebi. MCAACM ′∠=′′′∠  da CMACAM ′∠=′′′∠ , rogorc 
Siga jvaredinad mdebare kuTxeebi. samkuTxedebis 
tolobebis niSnebis (pirveli da meore niSani) 
Tanaxmad CAMCAM ′′′∆=′∆ . 

C′ 
a 

B
 

D 
b 

B″ 

A′ 

A″ 

C″ 

b 

b 

b 

E 
b 

F 

a 

a 
a 

a 
c A 

C 

M 

2

c
 

2

c
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M wertilze gavavloT AA ′′ -is paraleluri EF monak-

veTi. cxadia, rom 
222

baAAEFEM +
=
′′

== . SegviZlia dav-

weroT, rom 
4

)( bbaS AMC
+

=∆ , amitom farTobi  

4
)(

4
)( bbaabaCBAM +

+
+

=′′ . 

SegviZlia davweroT toloba 

4
)(

4
)(

24

2 bbaabaabc +
+

+
=+ , 

saidanac 
222 2 bababaabc +++=+ . 

maSasadame, 222 bac += . 

16) marTkuTxa samkuTxedi ABC SevavsoT marTkuTxe-
damde da visargebloT naxaz 21-iT  (naxazi 21, a da nax. 
21, b). naxazze mocemuli aRniSvnebis Tanaxmad gveqneba 
tolobebi: 

nax. 21 
 

B 

C 

D 

A r 

r 
r 

r 

r 

O 

a – r a – r 

b – r 

b – r 

B 

C 

D 

A r 

r 

r 

r r 

O 

a – r a – r 

b – r 

b – r 

b – r 
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2
)()(2 abrbrrarr =−+−+ , 

2
))((

abrbra =−− . 

gavutoloT tolobebis marcxena mxareebi da gavi-

TvaliswinoT, rom 
2

cbar −+
= , miviRebT 

2

2
2))(( 






 −+
⋅+=−++

cbaabcbaba . 

am tolobis gamartiveba mogvcems dasamtkicebel 
tolobas 

222 bac += , 
romlis ilustracias warmoadgens naxazi 22. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17) naxaz 23-ze marTkuTxa samkuTxedebi ABC da CDE 
tolia da 

farTobi      
22

BFDCEDBCBCD ⋅
=

⋅
=∆ , 

anu 
 

nax. 22 

a – r 

b – r 

b – r 

b – r 

b – r 

b – r 

b – r 

b – r 

a – r 

a – r 

a – r 

a – r 
a – r 

a – r 

 r 

 r 

 r 
 r  r 

 r 

 r 

a – r 
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nax. 23 

 

2
)(

2
xccaa −

=
⋅

. 

radganac 22 ccxa =+  da cxb =2 , amitom 
222 bac += . 

 
18) naxaz 24-is mixedviT samarTliania damokidebu-

leba 
farTobi =ACBD farTobi +∆BCD farTobi ACD∆ , anu 

222

222 bac
+= . 

maSasadame, 222 bac += . 
19) naxaz 25-is mixedviT farTobi ABCD=farTobi 

+AEBD farTobi BCE∆ , magram  

farTobi 
2

)(
2

)( babADBCACACBD +
=

+
=  da farTobi +AEBD  

+ farTobi 
2

)(
2

2 abacBCE −
+=∆ . 

B 

C A 

F 

D E 

a 

a 

b 

x 

c 
c 
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nax. 24 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 25 

 

B C 

A 

F 

D 
E 

a 

a 

b 

b – a  

c 

a 

b – a  

B C 

A D 

E 

a 

b 

a  c 

c 

b – a  
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maSasadame, 

2
)(

22
)( 2 abacbab −

+=
+

, 

saidanac gamomdinareobs dasamtkicebeli toloba. 

20) nax. 26-dan gamomdinareobs, rom  
farTobi =ACFD farTobi +AEBD farTobi +∆BDF  
                + farTobi BCE∆ , 
magram 

                farTobi 2bACFD = , 

     farTobi 
2

2cAEBD , 

     farTobi 
2

)( babBDF −
=∆ , 

     farTobi 
2

)( abaBCE −
=∆ . 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 26 
 

SevitanoT es mniSvnelobebi wina tolobaSi, 
gveqneba 

B C 

A 

F 

D 

E 

a 

a 

b 

b – a  

c 

b 

b – a  

c 
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2
)(

2
)(

2

2
2 abababcb −

+
−

+= , 

romlidanac Sedegad vRebulobT, rom 222 bac += . 
21) axla Tu ganvixilavT naxaz 27-s, SegviZlia dav-

weroT toloba  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 27 

 
 
   farTobi =ACBD farTobi +∆AED farTobi +∆BDG  
              +farTobi BCEG . 
radgan  

   farTobi 
2

2cACBD = , 

     farTobi 
2

)( abbAED −
=∆ , 

     farTobi 
2

)( aabBDG −
=∆ , 

     farTobi 2aBCEG = , 
amitom 

B C 

A 

D E 

a 

a 

G 

b – a  

c 

a b – a  

c 
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2
2

2
)(

2
)(

2
aaababbc

+
−

+
−

= . 

am tolobis gamartivebiT miviRebT dasamtkiceblad 
tolobas  

222 bac += . 
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daskvna 
 

piTagoras Teoremis Teoriuli da praqtikuli mniS-
vneloba didia rogorc cxovrebaSi, ise saswavlo pro-
cesSi. igi damoukideblad da trigonometriasTan 
erTad wyvets mniSvnelovan amocanebs satransporto, 
samSeneblo, samxedro da samTo saqmianobebSi, astro-
nomiaSi da analizur geometriaSi, simaRleebisa da 
miuval punqtebamde manZilis gazomvaSi. rac Seexeba 
Teoremis warmodgenil damtkicebebs, isini SeiZleba 
ganixilon saSualo skolis moswavleebma maTematikur 
wreebze. 
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CONCLUSION 

The theoretical and practical significance of Pythagorean theorem is great 
both in life and in learning process. It independently and together with 
trigonometria solves the important tasks in transportation, construction, military 
and mining activities, astronomy and analytical geometry, in the heights and in 
distance measurement between out-of-the-way points. As for proposed theorem 
provings, they may consider by secondary school students in mathematical 
circles. 
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