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winasityvaoba 
 

     geometria flobs or ganZs –  
piTagoras Teoremas da oqros 
kveTas. Tu pirveli am ori 
ganZidan sazomiT oqros SeiZleba 
SevadaroT, maSin meore SeiZleba 
SevadaroT Zvirfas qvas 
               (iohan kepleri) 

 
dReisaTvis srulad araa warmodgenili piTagoras 

Teoremis damtkicebebi. es metad mniSvnelovani da sa-
yuradRebi saqmea. Tu es samomavlo Ziebis saqme 
Sesrulda, bunebrivia kidev moiZebnos (Camoyalibdes) 
Teoremis axali saxis damtkicebebi. maTematikuri naS-
romebidan cnobilia, rom rigi avtorebisa garkveuli 
saxiT amtkicebs Teoremas da isini iqve miuTiTeben: ki 
warmogidgenT damtkicebas, magram ver vadasturebT, 
arsebobs Tu ara kidev aseTi an msgavsi damtkicebao.  

piTagoras Teoremis yvela damtkicebebis Tavmoyra 
mogvcems mniSvnelovan enciklopedias, romelic sain-
tereso iqneba Teoremis ara marto istoriuli, aramed 
gamoyenebis TvalsazrisiTac. Teoremis gansxvavebul 
damtkicebaTa SegrovebaSi sasurvelia monawileoba 
miiRos mravalma erTmaneTTan kavSirSi myofma mkvle-
varebma. Cvens interess warmoadgens gaweuli iqnas 
saWiro Sroma da es saqme rac SeiZleba droulad 
gadawydes. aseTi naSromi gansakuTrebiT saWiro iqneba 
studentebisTvis da saSualo skolis moswavleebisTvis.  

qvemoT mogvyavs Teoremis ramodenime damtkiceba da 
damtkicebisTvis saWiro masala. 

naSromis wakiTxvisa da sasargeblo SeniSvnebisaTvis 
avtori madlobas uZRvnis profesor r. cxvedaZes. 

mkiTxvelTa SeniSvnebi avtoris mier siamovnebiT 
iqneba gaTvaliswinebuli samomavlod. 

 
                                   avtori 
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Sesavali 
 
piTagoras Teorema sxvadasxva saxiTaa cnobili, 

Tumca mis yovel CamoyalibebaSi Sinaarsi erTi da 
igivea. Teoremas ase gamoTqvamdnen: 

1. marTkuTxa samkuTxedis mcire gverdebze (kaTe-
tebze) agebuli kvadratebis farTobTa jami did 
gverdze (hipotenuzaze) agebuli kvadratis farTobis 
tolia (ase gamoTqvamdnen Teoremas piTagora da misi 
mowafeebi-piTagorelebi Tavdapirvelad Teoremis aRmo-
Cenisa da dasabuTebis periodSi); 

2. kaTetebis sigrZeTa kvadratebis jami hipotenuzis 
sigrZis kvadratis tolia, rac mokled ase gamoiTqmeba: 
kaTetebis kvadratebis jami hipotenuzis kvadratis 
tolia; 

3. Teoremis klasikuri-evklidiseuli formulireba 
aseTia: marTkuTxa samkuTxedSi marTi kuTxis momWimav 
gverdze agebuli kvadratis farTobi marTi kuTxis gver-
debze agebuli kvadratebis farTobTa jamis tolia; 

4. WeSmaritia piTagoras Teoremis Sebrunebuli 
Teoremac: Tu samkuTxedis ori gverdis kvadratebis 
jami udris mesame gverdis kvadrats, maSin samkuTxedi 
marTkuTxaa-marTia mesame gverdis mopirdapire kuTxe 
(Teoremis damtkicebaSi gamoiyeneba samkuTxedis to-
lobis mesame niSani). 

gansxvavebuli Sinaarsis gadmocemebSi aRniSnulia, 
rom arsebobs piTagoras Teoremis, daaxloebiT 500-mde 
damtkiceba; zustad ver vityviT, radgan yvela damt-
kiceba erTad Tavmoyrili ar arsebobs. qarTvelma 
maTematikosebma (n. Zigava, g. susareiSvili, m. burWulaZe, 
a. benduqiZe da sxva) warmoadgines Teoremis gansxvave-
buli damtkicebebi, magram ar daudasturebiaT, aris 
Tu ara isini gansxvavebuli adreuli damtkicebebisagan. 
es mxolod yvela damtkicebis TavmoyriT SeiZleba 
aisxnas. 
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1. mokle istoriuli cnobebi 
 
piTagora daibada daaxloebiT 530 wels kunZul 

samosze. moRvaweobda saberZneTsa da italiaSi 2500 
wlis win VI saukuneSi Cvens welTaRricxvamde (misi 
moRvaweobis wlebis Sesaxeb arsebobs gansxvavebuli 
mosazrebebi). piTagora da misi mowafeebi (piTagore-
lebi) mecnierul moRvaweobas eweodnen maTematikaSi, 
astronomiaSi, musikaSi da sxva dargebSi. piTagoras 
Rvawli gansakuTrebiT didia geometriaSi. mas mniSvne-
lovani gamokvlevebi hqonda, agreTve, maTematikis sxva 
dargebSic, risTvisac misi Tanamedroveni brZenad, 
saswaulmoqmedad da mecnierebaTa nimuSad aRiarebdnen. 
Teoremis pirveli srulyofili damtkiceba mogvca 
piTagoram (570-500 Z.w.a.), raSic garkveuli wvlili 
miuZRviT mis mowafeebs. radgan im droisaTvis mecnie-
ruli kvlevis Sedegebi Temis xelmZRvanels miewode-
boda, amitomaa Teorema cnobili piTagoras Teoremis 
saxelwodebiT. prokle da plutarqe Tvlidnen, rom 
Teorema piTagoramde ar iyo damtkicebuli da am 
aRmoCenisaTvis piTagoram xari dakla. gadmocemiT 
cnobilia, agreTve, rom piTagoram Teoremis dasabuTe-
bis aRsaniSnavad gaxarebulma RmerTs ara erTi, aramed 
asi xari Seswira (plutarqe). TviT Teoremis damtki-
cebam ki SemdgomSi Sinaarsis Seucvlelad TandaTa-
nobiT garkveuli saxecvlilebebi ganicada [1; 2; 3]. 

piTagoras qebadidebiT ixsenebdnen, mis Sesaxeb 
werdnen da weren axlac, Zveli droidan meoce 
saukunis CaTvliT Txzavdnen leqsebs da legendebs. 

piTagoras Teoremam didi aRiareba, gamoyeneba da 
gamoxmaureba hpova mraval qveyanaSi. Teoremis Sinaarsi 
cnobili iyo Zveli droidan mis damtkicebamde da 
praqtikulad gamoiyeneboda kidec. igi cnobili iyo 
Zvel egvipteSi, babilonSi, saberZneTSi, indoeTSi, 
CineTSi da sxva qveynebSi [2; 4; 5; 6; 7; 8; 9; 10]. Teoremis 
Sinaarsi aqtiurad gamoiyeneboda daaxloebiT Z.w.a. 
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XXIII saukunidan. Zveli droidanve sakiTxi ase ismeboda: 
gavzomoT manZili or wertils Soris mesame wertilis 
gamoyenebiT, roca mesame wertili ar mdebareobs 
aRebuli ori wertilis SemaerTebel monakveTze da 
samive wertili unda warmoadgendes marTkuTxa samkuT-
xedis wveroebs. saZebni manZili gamoiTvleba piTagoras 
TeoremiT. mesame wertili SeiZleba iyos sxvadasxva 
mdebareobis, magram pirveli da meore wertilebi 
aucileblad unda iyos samkuTxedis cnobili wveroebi. 

dReisaTvis dadgenilia, rom Teoremis Sinaarsi 
gvxvdeba babilonis teqstebSi piTagoramde 1200 wliT 
adre, egvipteSi 2000 wliT adre, indoeTSi 500 wliT 
adre. 

marTi kuTxis cneba gansazRvra evklidem rogorc 
gaSlili kuTxis naxevari. saerTod kuTxis cneba Zveli 
droidanaa Semoyvanili berZnebisa da babilonelebis 
mier. umravles Zvel civilizaciaSi (egvipte, babiloni, 
saberZneTi, indoeTi, CineTi da sxva) swavlulebma 
erTmaneTisgan damoukideblad moZebnes formulireba 
kavSirisa marTkuTxa samkuTxedis gverdebs Soris. am 
damokidebulebis Sesaxeb garkveuli warmodgena hqondaT 
indoelebs. maT hqondaT warmodgena piTagoras 
Teoremis damtkicebis principebis Sesaxeb, rac gansx-
vavdeba evklides damtkicebisagan. evklidem mogvca ori 
damtkiceba: erTi damxmare figuris agebiT, meore – 
proporciaTa Teoriis gamoyenebiT [1; 6]. 

garda piTagoras Teoremis gamoyenebiTi mxarisa, 
rom misi saSualebiT SeiZleba gamovTvaloT raime 
ucnob gansakuTrebiT miuwvdomel wertilamde (sag-
namde) manZili da sagnis simaRle, roca wertili Cans 
an ar Cans (miuvalia), an gamovTvaloT miwis da 
mocemuli brtyeli figuris farTobi, mravali avtori 
(mecnieri, pedagogi da maTematikis sxva mcodne) 
Seecada axleburad daemtkicebina Teorema (igi kole-
gebisTvis gaeziarebina), radgan yovel axal damtki-
cebaze avtors ajildovebdnen, awinaurebdnen da 
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eniWeboda pedagogis maRali wodeba. Zvelad es wodeba 
(maRalkvalificiuri maTematikis maswavlebeli) utol-
deboda magistris an ufro maRal mecnierul xarisxs. 
am mxriv meti yuradReba eqceoda Teoremis wminda 
geometriul damtkicebas, rom hipotenuzaze agebuli 
kvadrati kaTetebze agebuli kvadratebis gaerTianebis 

toldidia: 222 bac ++  (nax. 1). 
maTematikaSi Teoriul 

gamokvlevebsa da adamianis 
praqtikul moRvaweobas Soris 
Zveli droidanve arsebobs 
mWidro kavSiri. miuxedavad 
imisa, rom adreul xanaSi 
aRmocenda tendenciebi ric-
xvebisa da maTze moqmedebe-
bis idealizaciis Sesaxeb – 
Seqmnili iyo azri ricxviTi 
samyaro CamoeSorebinaT rea-
luri sinamdvilisagan, magram 
maTematika mainc viTarde-
boda da maTematikis swav-
lulebi miznad isaxavdnen 
TavianTi gamokvlevebis Se-

degebi gamoeyenebinaT cxovrebis praqtikul saqmiano-
baSi. Tu pirobiT maTematikis pirvel mecnierul 
wyaroebad miviCnevT piTagoras, evklides, hipokrates 
da sxvaTa naSromebs, davrwmundebiT, Tu rogori gza 
ganvlo maTematikis ganviTarebam da ra didmniSvnelovan 
Sedegebs miaRwia dRemdis. 

piTagoras Teoremas hqonda, aqvs da eqneba didi 
gamoyeneba samkuTxedebis da sxvadasxva saxis gantole-
bebis amoxsnebSi, samSeneblo, samTo, samxedro saqmia-
nobebSi da cxovrebis sxva sferoebSi. 

Cven qvemoT mogvyavs piTagoras Teoremis is damtki-
cebebi, romlebic sainteresoa da saWirod vcaniT 

nax. 1 

a2 

c2 

b2 

B 

C A b 

a 
c 
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rogorc istoriuli, ise praqtikuli (gamoyenebiTi) 
TvalsazrisiT. 
 

2. ZiriTadi nawili 

(Teoremis damtkicebebi) 

moviyvanoT piTagoras Teoremis gansxvavebuli saxis 
ramodenime damtkiceba: 

1) Teorema davamtkicoT Semdegi sami Teoremis 
(lemis) gamoyenebiT: a) kvadratis simetriiis centrSi 

gamavali wrfe kvadrats 
or toldid figurad 
yofs (nax. 2); b) kvad-
ratSi Caxazuli sxvada-
sxva sididis kvadrate-
bis simetriis centrebi 
emTxvevian mocemuli kvad-
ratis  centrs  (nax. 3); 
g) marTkuTxa samkuTxedis 
marTi kuTxis biseqtrisa 
gadis hipotenuzaze age-
buli kvadratis centrSi 
(nax. 4 da 5). 

am Teoremebis damt-
kicebis Semdeg marTkuTxa 
samkuTxedis gverdebze 
vagebT kvadratebs (nax. 6). 
marTi kuTxis biseqtrisis 
gavlebis Semdeg amave 
kuTxis wveroze vavlebT 
biseqtrisis marTobs. es 
wrfe ki kaTetze agebuli 
kvadratebis kuTxeebis 
biseqtrisas warmoadgens. 

nax. 2 

D 

R1 

Q1 

P1 

N1 

A M
 

F1 E1 B 

R 

Q 

P 

N 

C 
M F E 

O 

D B2 C0 

B1 

K1 

B0 D0 

Q 

O 

P 

B 

Ω 

M 

C 

K 

D1 

A2 
A0 A A1 

nax. 3 
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nax. 4 
 
warmodgenili naxazis mixedviT gvaqvs, rom 

11BDAD = , oTxkuTxedi 11 AADD  simetriulia 11BBDD -is 

mimarT. O centri aris 

∆ABC-s hipotenuzaze age-
buli kvadratis centri, 
romelic amave dros A 
kuTxis biseqtrisazea mo-

Tavsebuli. ∆ABC-ze agebu-
li samive kvadrati dai-
yofa samkuTxedebad ise, 
rom did kvadratSi mo-
Tavsebuli samkuTxedebi 
iqneba gadanawilebuli ka-
Tetebze agebul kvadra-
tebze, radgan did siZ-
neles ar warmoadgens 
imis Cveneba, rom erTi da 
igive nomriT warmodgeni-
li samkuTxedebi erTma-
neTis tolia. es piroba ki nax. 5 

A O 

C 

Ω M 

Q 

N 

B 

P O1 D1 

D 

C 

N O P 

Ω 

M Q 

C1 
C2 

C3 

N O P 

Ω 

M  
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adasturebs, rom hipotenuzaze agebuli kvadratis 
farTobi kaTetebze agebuli kvadratebis farTobTa 
jamis tolia, anu hipotenuzis kvadrati kaTetebis 
kvadratebis jams udris. Cven moviyvaneT `Zveli~ 
damtkicebis mxolod erTi saxe (nax. 6). aseTi saxis da 
sirTulis damtkiceba ki cnobilia ramodenime [1; 3; ...]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 6 

2) piTagoras Teorema ori saxiT daamtkica evklidem 
[6]. pirveli damtkiceba ase SeiZleba warmovadginoT 
(nax. 7): EBCBFA ∆=∆ , radgan am samkuTxedebs toli 
aqvT Sesabamisad ori gverdi da maT Soris 
moTavsebuli kuTxe. amave Tvisebis ZaliT AHCABM ∆=∆ . 

KCBD = , samkuTxed EBC-s farTobi ki iqneba 

222
EBDL

EBC
SBDEBKCEBS =

⋅
=

⋅
=∆ , 

O 

C 

a b 
a 

B 
D 

c 

b 
a 

A 

A1 D1 B1 

4 
3 

4 

4 

4 

3 

3 3 

2 

2 

2 

3 2 

2 

1 

1 

1 

1 



 11 

saidanac gvaqvs toloba 

CBFGEBCEBDL SBCAPBFSS ==
⋅

== ∆
2

2
22 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
nax. 7 

analogiurad miviRebT, rom 

   =
⋅

==
⋅

==⋅= ∆∆ 2
22

2
22

PBAMSAHCQSAHHLS ABMAHCLDAH  

       ACNMSAC == 2 . 

maSasadame, 2BCSEBDL =  da 2ACSLDAH = . am igiveobebis 

Sekreba gvaZlevs dasamtkiceblad tolobas 

ACNMCBFGAHEB SSS += . 

3) sainteresoa sakiTxi e.w. hipokrates mcire 
`mTvareebis~ Sesaxeb. hipokrate xioselma (berZeni maTe-
matikosi, cxovrobda Z.w.a. V saukuneSi) gadawyvita sak-
marisad Zneli amocana [8; 23]: fargliTa da saxazaviT 
aago samkuTxedi, romelic toldidia mrudwiruli 

B 

F 
K 

G 

N 

C 

M 

Q 

D A 

H 

P 

L 
E 
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figuris, romlis konturi wrewirebis rkalebia (ix. 
nax. 8). 

ganixileba amocana: mocemulia marTkuTxa samkuT-
xedi, romlis kaTetebis sigrZeebia a da b, hipotenuzis 
sigrZe ki aris c. mis yvela gverdze, rogorc 
diametrebze erT naxevar 
sibrtyeSi agebulia naxe-
varwrewirebi. nax. 8-ze 
daStrixuli mcire da 
didi figurebis farTo-
bebi iyos Sa da Sb; didi 
wris segmentebis farTo-
bebi iyo Q1 da Q2; O1, O2 
da O naxevari wrewire-
bis centrebia; naxevar-
wrewirebis radiusebia 

2
cOCR == , 

211

aEOR == , 
222

bDOR == . mtkicdeba pirdapiri 

da Sebrunebuli Teoremebi. 

Teorema (pirdapiri). Tu 222 cba =+ , maSin 

baABC SSS +=∆ , anu marTkuTxa samkuTxedis farTobi 

`mTvareTa~ nawilebis farTobia jamis tolia. 
radgan 

21

aR = , 
22

bR = da 
2
cR =  

amitom 

222 cba πππ =+  an 
222

2
4

2
4

2
4 






=






+






 cba πππ . 

cxadia, samarTliania toloba 22
2

2
1 RRR πππ =+ . gavyoT 

toloba orze, miviRebT, rom kaTetebze (rogorc 
diametrebze) dayrdnobili naxevarwreebis farTobTa 
jami tolia hipotenuzaze agebuli naxevari wris 

farTobis, e.i. 22
2

2
1 5,05,05,0 RRR πππ =+ . es toloba naxazis 

nax. 8 

C 

D 

E 

A O B 

Sb Q1 O2 O1 

Q2 
Sa 

b/2 b/2 a/2 

b/2 

a/2 

a/2 

c/2 c/2 

c/2 
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mixedviT ase SeiZleba warmovadginoT =+++ 21 QSQS ba  

21 QQS ABC ++= ∆ , saidanac miiReba dasamtkicebeli toloba. 

Sebrunebuli Teorema. Tu baABC SSS +=∆ , maSin 
222 cba =+ . Teorema mtkicdeba pirdapiri Teoremis 

Sebrunebulad. marTlac, radgan baABC SSS +=∆ , amitom 

=++∆ 21 QQS ABC 21 QSQS ba +++ , anu 2
2

2
1

2 5,05,05,0 RRR πππ += . 

Sedegad vRebulobT tolobas: 
22

2
2
1 RRR =+ . 

radgan 
21

aR = , 
22

bR = da 
2
cR = , amitom am pirobebis 

gaTvaliswineba bolo tolobaSi mogvcems axal 
igiveobas 

444

222 cba
=+  

da cxadia piTagoras Teoremis (dasamtkicebeli tolo-
bis) samarTlianoba. 

4) a. benduqiZe aRniSnavs, rom piTagoras Teoremis 
martivi damtkicebebi `ar aris wminda geoemtriuli – 
uSualod ar mtkicdeba hipotenuzaze agebuli kvadra-
tisa da kaTetebze agebuli kvadratebis gaerTianebis 
toldidoba~ [1, 4, 5, 19]. 

Teoremis am saxiT damtkiceba SeiZleba SevasruloT 

warmodgenili nax. 9-is mixedviT. ∆ABC-s kaTetebze 
)( CBMN =  agebuli kvadratebis farTobTa jams da 

hipotenuzaze agebuli kvadratis farTobs Tu gamovak-

lebT toli samkuTxedebis ( FAENBD SS ∆∆ =  da EDQABC SS ∆∆ = ) 

farTobebs dagvrCeba EACND Cazneqili xuTkuTxedis 
farTobi, amitom ABDE kvadratis farTobi udris ACMF 
da MNDQ kvadratebis farTobTa jams, e.i. 222 bac += . 

nax. 9-s, romelsac SeiZleba ufro TvalsaCino saxe 
mivceT (ix. nax. 10), indusebi `patarZlis skams~ uwo-
debdnen.  
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aRniSnuli damtkice-
bis msgavs damtkicebas 
gvTavazobs a. benduqiZe. 
naxazis agebis da damt-
kicebis Tanmimdevroba 
moswavleebisaTvis ufro 
TvalsaCinoa da gasagebi. 
moviyvanoT es damtkiceba 
mTlianad [19]. marTkuTxa 
samkuTxedis gareT mis 
kaTetebze vagebT kvad-
ratebs, xolo hipotenu-
zaze vagebT kvadrats, 
romelic samkuTxeds moi-
cavs (nax. 10). vertika-

lur kaTetze agebuli kvadrati E1CAE2 CamovacuroT 
qvemoT am kaTetis gaswvriv ise, rom misi qveda 
horizontaluri gverdi CE1 meore kaTetze agebuli 
ED1BC kvadratis D1E gverdis gagrZelebaze mdebareob-
des. es kvadrati miiRebs C1EDA1 mdebareobas. eWvs ar 
iwvevs, rom C1E monakveTi hipotenuzaze agebuli BAA1B1 
kvadratis B1 wveroze gadis. 

cxadia, agreTve, rom hipotenuzaze da kaTetebze 
agebuli kvadratebis saerTo nawili naxazze daStri-
xuli Cazneqili A1DCBB1 xuTkuTxedia. Cven SegviZlia 
damtkicebis cxadi saxiT warmodgenisaTvis naxazi 
srul C1D1FE2 kvadratamde SevavsoT (a. benduqiZis 
naxazi miiReba, Tu am naxazs movacilebT wyvetil mo-
nakveTebs). marTkuTxa samkuTxedebis tolobis niSnebis 
Tanaxmad  

111111 BBDCBAADAABC ∆=∆=∆=∆ . 

Tu daStrixul xuTkuTxeds davumatebT ∆ABC-sa da 
∆ADA1, miviRebT hipotenuzaze agebul kvadrats. Tu 

axla daStrixul xuTkuTxeds davumatebT ∆BD1B1-sa da 

B 

A 

N D 

Q 
E M 

C b 

c 
a 

a 

a 

F 

nax. 9 
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∆A1B1C1-s. miviRebT kaTetebze agebuli kvadratebis 
gaerTianebas.  

maSasadame, hipotenuzaze agebuli kvadratis farTobi 
tolia kaTetebze agebuli kvadratebis farTobTa jamis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10 
 

5) TiTqmis yvela damtkicebisgan gansxvavebiT moviy-
vanoT Teoremis nawilobriv 
gamoTvlaze dafuZnebuli 
damtkiceba [1]. 

ganvixiloT marTkuTxa 
samkuTxrdi ABC (nax. 11). ga-
vagrZeloT AC kaTeti da mov-
zomoT BC-s toli CB′ monak-
veTi. davuSvaT AB gverdze 

OB′  perpendikulari. =′′∠ CBC  
CBA∠= , rogorc perpendiku-

larulgverdebiani maxvili 

A 

D 

C 

F 

B 

E 

E2 

A1 

E1 

C1 B1 D1 

nax. 11 

B 

B′ 

C′ 

C 

O A 
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kuTxeebi. ,CBCABC ′′∆=∆  radgan maT toli aqvT TiTo 
kaTeti da maxvili kuTxe. samkuTxe-dis tolobidan 

gamomdinareobs, rom CCAC ′=  da BCAB ′′= . SevaerToT 
B′ da B wertilebi da C′ da A wertilebi. SemoviRoT 

aRniSvnebi aBC = , bAC =  da cAB = . ∆ACC′ da BBC ′∆  
tolferda marTkuTxa samkuTxedebia. maTi farTobTa 
jami naxazze daStri-xuli Cazneqili oTxkuTxedis 
farTobis tolia. cxadia, gveqneba igiveoba: 

farT.∆BB′C +farT.∆ACC′ = farT.∆BC′B′ +farT. ∆AB′C′. 
es toloba ase SeiZleba gadavweroT: 

22222

222 cAOcBOcba
=

⋅
+

⋅
=+ . 

maSasadame, 
222 bac += . 

Teoremis moyvanili damtkiceba gamoqveynebulia 1909 
wels gavkinsis mier. gaurkvevelia am Teoremis Sinaarsi 
iyo Tu ara ufro adre cnobili. 

6) marTkuTxa samkuTxedis hipotenuzasa da kaTetebze 
agebulia msgavsi mravalkuTxedebi. davamtkicoT, rom 
Tu piTagoras Teorema samarTliania, kaTetebze 
agebuli mravalkuTxedebis farTobTa jami hipotenu-
zaze agebuli mravalkuTxedis farTobis tolia. 

radgan msgavsi mravalkuTxedebis (agreTve samkuTxe-
debis) farTobebi ise Seefardeba erTmaneTs, rogorc 
maTi msgavsebuli gverdebis kvadratebi, amitom 
SegviZlia davweroT proporciebi (nax. 12): 

2

2

2

1

CA
BC

S
S

= ,  
2

2

3

2

AB
CA

S
S

= ,  
2

2

1

3

BC
AB

S
S

= . 

pirveli tolobidan ganvsazRvroT 2BC , meoridan 
2AB  da SevitanoT tolobaSi  

222 CABCAB += , 

gveqneba 
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2

2

2
1

2

2
3 CA

S
CAS

S
CAS

+
⋅

=
⋅

; 

miviRebT dasamtkicebel tolobas 213 SSS +=  

samarTliania Sebrunebuli debulebac: Tu kaTetebze 
da hipotenuzaze agebulia msgavsi mravalkuTxedebi da 
hipotenuzaze agebuli mravalkuTxedis farTobis kaTe-
tebze agebuli mravalkuTxedebis farTobTa jamis 
tolia, maSin samarTliania piTagoras Teorema. marTlac, 

tolobaSi 213 SSS +=  SevitanoT 
2

2
1

3 BC
ABSS =  da 

2

2
1

2 BC
CASS = , 

miviRebT 

2

2
1

12

2
1

BC
ACSS

BC
ABS

+= , 

saidanac miiReba dasamtkicebeli toloba 
222 ACBCAB += . 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
nax. 12. 

7) 1947 wels gazeT `saxalxo ganaTlebaSi~ gamoqveynda 
Teoremis damtkiceba, romelic ekuTvnis n. Zigavas 

S2 

S3 

S1 
C 

A 

B 



 18 

(Tbilisis 23-e qalTa saSualo skolis maswavlebeli) 
[17], nax. 13-is mixedviT aRvniSnoT aBC = , bAC = , cAB = . 
gavavloT  A kuTxis AD biseqtrisa da D wertilidan 
aRvmarToT AB-s marTobi DE.  

radgan 
2
ADAEDAC ∠

=∠=∠ , amitom bACAE ==  da 

xDCDE == . maSasadame, bcBE −=  da xaBD −= . ∆DBE 

msgavsia ∆ABC-si, amitom 
a

bc
c

xa −
=

−
, saidanac 

)(2 bccaxa −=− .                  (1) 

samkuTxedis Siga kuTxis biseqtrisis Tvisebis Tanaxmad 
gvaqvs toloba 

b
x

c
xa
=

−
 anu 

b
c

x
a

=−1 , 

saidanac 
cb

abx
+

= . 

CavsvaT x-is miRebuli mniSv-
meloba (1) tolobaSi, miviRebT 

)(2 bcc
cb

abaa −=
+

−  

am tolobis gamartiveba 
gvaZlevs dasamtkicebel to-
lobas  

222 bac += . 
8) Teoremis gansxvavebuli 

damtkiceba warmoadgina, agre-
Tve, m. burWulaZem [18]. nax. 14-is 
mixedviT B wveroze gavavloT 

ABBK ⊥  AC gverdis gagrZe-

lebis gadakveTamde. miviRebT marTkuTxa ∆ABK-s, 
romlis gaorkecebuli farTobi udris kaTetebis an 
hipotenuzisa da (marTi kuTxis wverodan) masze 
daSvebuli perpendikularis namravls, e.i. 

BCAKBKABS ABK ⋅=⋅=∆2 .              @(1) 

nax. 13 

D 

B 

E 

A C 
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radgan aBC = , bAC = , 
cAB = , CKbAK +=  amitom 

aCKbBKc )( +=⋅ .    (2) 

BK da CK monakveTebi 

ganvsazRvroT ∆ABC-s 
gverdebis saSualebiT. 

ABCAKB ∠=∠ , rogorc 
perpendikularul gverdebiani maxvili kuTxeebi, ris 

gamoc ∆BCK msgavsia ∆ABC-si. 

maSasadame, 
b
a

c
BK

=  da 
b
a

a
CK

= . am proporciebidan 

gansazRvruli BK-sa da CK-s mniSvnelobebi CavsvaT (2) 
tolobaSi, miviRebT 

a
b
ab

b
acc 








+=⋅

2

, 

saidanac gamomdinareobs, rom 
222 bac += . 

 9) Teorema SeiZleba davamtkicoT maxvili kuTxeebis 
kosinusebis daxmarebiT [13]. nax. 15-is mixedviT gvaqvs 

AB
AC

AC
ADA ==cos ; ADABAC ⋅=2 ; 

AB
BC

BC
DBB ==cos ; DBABBC ⋅=2 . 

miRebuli tolo-
bebis gamoyenebiT, 
radgan ABDBAD =+ , 
miviRebT, rom 

=+ 22 BCAC
2)( ABDBADAB =+=  

Teorema damtki-
cebulia. 
  10) moviyvanoT Teo-

remis g. susareiSviliseuli damtkiceba [20]. jer 

nax. 14 

B 

A 

C 

a 
c 

b 

K 

nax. 15 

C 

A D B 
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davamtkicoT, rom yoveli samkuTxedis or gverdze, 
rogorc diametrze, Semoxazuli naxevarwrewirebis 
gadakveTis wertili mdebareobs mesame gverdze. 

aviRoT maxvilkuTxa ∆ABC (nax. 16, a) da mis  AC da 
AB gverdebze, rogorc diametrebze, SemovxazoT naxe-
varwrewirebi. wrewirebis gadakveTis M wertili Seva-

erToT A wertilTan. advili SesamCnevia, rom ∠AMC da 
∠AMB marTi kuTxeebia, radgan isini diametrze dayrd-
nobili Caxazuli kuTxeebia. am kuTxeebs aqvT saerTo 
AM gverdi, amitom isini mosazRvre kuTxeebia. amgvarad, 
MC da MB monakveTebi erT wrfes warmoad-gens (erT 
wrfeze mdebareoben). sxva sityvebiT rom vTqvaT, M 
wertili mdebareobs BC gverdze. Teorema samarTliania 
maSinac, roca samkuTxedi blagvkuTxa (nax. 16, b) an 
marTkuTxaa (nax. 16, g). 

marTkuTxa samkuTxedis SemTxvevaSi (nax. 16, g) 
g.susareiSvili amtkicebs piTagoras Teoremas. rogorc 

igi aRniSnavs, damtkicebis es 
axali gza monaxulia mis mier.  

damtkicebuli wina debu-
lebis mixedviT naxevarwre-
wirebis gadakveTis M wertili 
moTavsebuli iqneba AB hipote-
nuzaze. ACb =  gverdze agebu-
li naxevarwrewirisaTvis BCa =  

A 

A 
B 

B 

C 

C M M 

nax. 16 
A 

B 

C 

M 
a 

c 

b 

a) b) 

g) 
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mxebia, xolo hipotenuza BAc =  mkveTia. wrewirisadmi 
gavlebuli mxebisa da mkveTis Tvisebis gamo gveqneba 

toloba 2aBMc =⋅ . CB diametrze agebuli 
naxevarwrewirisaTvis AC mxebia, AB ki – mkveTi. 

analogiurad gveqneba meore toloba 2bAMc =⋅ . miRe-
buli ori tolobis SekrebiT ki miviRebT, rom 

22)( baBMAMc +=+  anu 222 bac += . 

11). moviyvanoT piTagoras Teoremis kidev erTi 
damtkiceba amocanis saxiT (nax. 17). AC wrewiris mxebia, 
AE ki aris centrze gamavali mkveTi.  BC aris AC 
marTobi, amitom ∆ABC marTkuTxaa. 

 
 
 
 
 
 
 

 
 

nax. 17 

ACD da ACE samkuTxedebi msgavsia, radgan maT aqvT 
saerTo A kuTxe da ∠ACD = ∠CEA, radgan ∠ACD mxebiTa 

da qordiT Sedgenili kuTxea, xolo ∠CEA aris Caxa-
zuli kuTxe. es kuTxeebi erTi da igive CD rkalis 
naxevriT izomebian. Sedegad vRebulobT, rom mxebis 
monakveTis kvadrati mkveTisa da misi gare nawilis 

namravli tolia, e.i. =+−=⋅= ))((2 BEABDBABAEADAC  
22))(( BCABBCABBCAB −=+−=  miRebuli Sedegi ki gvaZ-

levs dasamtkicebel tolobas 
222 BCACAB += . 

A D 

C 

E 
B 



 22 

 12) naxaz 18-is mixedviT SegviZlia davweroT ABCD 
didi kvadratis farTobis gamosaTvleli formulebi 
[14; 15]: 

22 2
2
1

4 cabcabS +=+⋅=  

da 

22222 22)( baabbababaS ++=++=+= , 

 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 18 
 
saidanac vRebulobT, rom 

222 bac += . 

13) warmodgenili naxaz 19-is mixedviT SegviZlia 
davweroT, rom 

222 2)( baabba ++=+ ; 

magram wina damtkicebaSi igive farTobis mqone kvad-
ratisaTvis (nax. 18) gvqonda toloba 

22 2)( cabba +=+ , 

amitom 
222 bac += . 

Teoremis samarTlianoba cxadia. 

a b C 

c a 

a 

a 

b 

A b 

b c 

B 

D 

c 

c 

c2 
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nax. 19 
 

14) piTagoras Teoremis dasamtkiceblad gamoviye-
noT Teorema: marTkuTxa samkuTxedSi marTi kuTxis 
wverodan hipotenuzaze daSvebuli perpendikulari 
saSualo proporciulia hipotenuzis monakveTebisa, 
xolo TiToeuli kaTeti saSualo proporciulia 
hipotenuzisa da am kaTetis gegmilisa hipotenuzaze. 
avagoT saTanado naxazi (nax, 20), sadac 

°=∠=∠=+=∠ 90BDCADCC βα . radgan samkuTxedebi ABC , 

ADC  da BDC  msgavsi samkuTxedebia, amitom SegviZlia 
davweroT damokidebulebebi [11; 12]: 

 
 
 
 
 
 
 
 
 

 

nax. 20 

b a D 

a 

c a2 a 

b 

b 

b 

a 

b2 

C 

B A 

c 

C 

D 
B A 

x y 
c 

a b 
h 

α 

α β 

β 
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a
b

h
x

y
h

== ; xyh =2 ; cyx =+ ; 

      
h
a

x
b

b
c

== ; cxb =2   da 
h
b

y
a

a
c

== ; cya =2 ;  

      222 )( cyxccycxba =+=+=+ . 

maSasadame. miviReT dasamtkiceblad toloba: 
222 bac += .  

15) Teoremis damtkiceba, Tanaxmad wina SemTxvevisa, 

SeiZleba asec warvmarToT: 
c

bx
2

=  da 
c
ay

2

= , amitom 

c
hbhxS ACD 22

2

==∆  da 
c

hahyS BCD 22

2

==∆ ; samkuTxed ABC-s far-

Tobi iqneba: 
22
hcabS ABC ==∆  da =+= ∆∆∆ BDCACDABC SSS  

)(
2

22 ba
c

h
+= . am tolobis mixedviT ki samarTliani 

iqneba toloba 
2

)(
2

22 hcba
c

h
=+ , saidanac miiReba dasamt-

kicebeli toloba [12]. 
 
16) davamtkicoT Teorema veqtorTa skalaruli 

namravlis gamoyenebiT [21]. 

ganvixiloT ori urTierTperpendikularuli OAa =


 

da OBb =


+ veqtori. radgan ABOAOB += , amitom == ABc  

OAOB −=  anu abc 
−=  (nax. 21, a). c  veqtoris TavisTavze 

namravli (skalaruli kvadrati) iqneba: 

baabababcccc

⋅−+=−⋅−=⋅== 2||||)()(|| 2222 . 

Tu SemoviRebT aRniSvnebs: aa =||


, bb =||


 da cc =||


. 

gaviTvaliswinebT, rom 0
2

cos =⋅=⋅=⋅
πbaabba 

, Sedegad 
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miviRebT dasamtkicebel tolobas 222 bac += . es toloba 

miiReba maSinac, roca bac


+=  (ix. nax. 22, b). 
 

 
 
 
 
 
 
 
 
 
 

 
nax. 21 

 
17) piTagoras Teoremis damtkicebisaTvis mogvyavs 

sxvadasxva saxis naxazebi (nax. 22, a, b, g, d, e). Seveca-
doT maTi daxmarebiT vaCvenoT Teoremis samarTlia-
noba [1; 8; 16]. winaswar saWiroa aRiweros naxazebis 
agebis Tanmimdevroba. Semdeg unda damtkicdes erTi da 
igive nomriT warmodgenil figuraTa toloba. amis 
Semdeg cxadi xdeba, rom hipotenuzaze agebuli kvad-
ratis farTobi kaTetebze agebuli kvadratebis far-
TobTa jams udris. 

SevniSnoT, rom nax. 22 a Teoremis damtkicebisaTvis 
anaricim gamoiyena XI saukuneSi; nax. 22 g Seicavs 1, 2 
da 3 nomrebiT mocemul tol samkuTxedebs da figu-
rebi  DABGFE da CAJKHB toldidebia. viyenebT maTi 

naxevrebis 90°-iT mobrunebas jer A da Semdeg B wveros 
mimarT; SedarebiT advili asagebia naxazebi 22 b da 22 e. 

axla CavxazoT hipotenuzaze agebul kvadratSi mcire 
kaTetze agebuli kvadratis toli da paralelurgver- 
debiani kvadrati (nax. 22 d) ise, rom misi gverdebis 
gagrZelebebi  didi kvadratis gverdebamde toli iyos  

B B 

O C A A 

b


 b


 
c


 c


 

a


 a


 

a) b) 

J 
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erTmaneTis. am gagrZe-
lebebis toli monak-
veTebi gadavzomoT meo-
re kaTetis gverdebze 
da am kvadratSi gavav-
loT urTierTgadamkveTi 
monakveTebi, rogorc 
naxazzea naCvenebi. 

piTagoras Teoremis 
Seswavlis dros, rogorc 

C 

B 

A 

4 

1 

1 1 

1 

2 

2 

2 

2 
3 

3 

3 

3 
4 

4 

4 

5 

5 

5 

5 

6 

6 

7 

7 

8 

8 

a) b) 

nax. 22, a, b, g, d, e 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

d) 

5 

5 

1 

1 

2 

2 

3 

3 

4 

4 

6 

6 

e) 

C 
B 

A 

F G 

E 

D 

H 

K 

1 

2 

3 

g) 

J 
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damatebiTi TvalsaCino masala, SeiZleba visargebloT 
im meToduri masaliT, romelic warmodgenilia [22] 
meTodur saxelmZRvaneloSi. 

18) rodesac samkuTxedi tolferda marTkuTxaa, mis 
kaTetebze da hipotenuzaze gansxvavebuli saxiT vagebT 
kvadratebs (nax. 23, a, b, g). SegviZlia davweroT, rom 

222
2

2 2
2

4 aaaac +==⋅= . 

e.i. piTagoras Teorema samarTliania. 
 
 
 
 
 
 
 
 

 
                nax. 23 a                 nax. 23 b 
 

es SemTxveva piTagoras 
Teoremis zogadi SemTxvevis 
(kaTetebi gansxvavdebian) 
kerZo SemTxvevaa (kaTetebi 
tolia). 

mesame SemTxveva (nax. 23, g) 
eWvs ar iwvevs, radgan 

22 2ac =  
hipotenuzaze agebuli kvad-
ratis farTobs gamosaxavs 
da kaTetebze agebuli (toli) 
kvadratebis farTobTa jamic 

2 2a -is tolia. 
19) skolis moswavleebs SeiZleba SevTavazoT 

daamtkicon Semdegi debuleba, romelic piTagoras 

B 

B 

A A 
C C 

c 

c 

a 

a 

a 
a 

A 

a 

a 

c 

C B 

nax. 23,g 
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Teoremis garkveul ganzogadebul 
saxes warmoadgens [23]. 

ganvixiloT tetraedri, romlis 
ori gverdiTi waxnagi da fuZe 
marTkuTxa samkuTxedebs warmoadge-
nen. erTi waxnagis kaTetebi iyos a da 
b, meoris _ a da d, xolo mesamis _ b 
da  d. es waxnagebi ganlagebulia ise, 
rom maTi marTi kuTxis wveroebi 
tetraedris saerTo wveroa da 
tetraedris simaRle a. S1, S2, S3 
Sesabamisad iyos sami waxnagis 
farTobebi, romlebic qmnian marT 
samwaxnaga kuTxes. S4 iyos samwaxnaga 
kuTxis mopirdapire waxnagis farTobi. BCAN ⊥  da 

DNBC ⊥ ; abS 5,01 = , adS 5,02 =  da bdS 5,03 =  (ix. nax. 24). 

SeiZleba davamtkicoT Semdegi damokidebulebis samarT-
lianoba: 

2
4

2
3

2
2

2
1 SSSS =++ . 

radgan 22 dbBC += , bdANBC =⋅ , 
22 db

bd
BC
bdAN

+
== , 

22

22
222

db
dbaANaDN
+

+=+= , 

amitom 

22

22
222

4 2
1

2 db
dbadbBCDNS
+

+⋅+=
⋅

= . 

SevitanoT tetraedris waxnagebis farTobTa miRe-
buli mniSvnelobebi dasamtkiceblad tolobaSi, mcire 
gardaqmna tolobis marjvena da marcxena mxareSi 
mogvcems erTi da igive gamosaxulebas: 

222222 dbdaba ++ . 
SevniSnoT, rom `piTagoras Teoremis ganzogadoebad  

SeiZleba CaiTvalos e.w. fermas didi Teorema. frangma 
maTematikosma pier fermam (XVII s.), ganazogada ra 

nax. 24 

D 

A N 

C 

a 

d 

b 

B 
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piTagoras Teorema, gamoTqva Semdegi varaudi: ganto-

lebas nnn zyx =+  naturaluri 2>n -Tvis ar SeiZleba 

amoixsnas naturalur ricxvebSi x,  y da z-Tvis~. am 
pirobis damtkicebis samarTlianoba man ar datova, 
miuTiTebda, rom misi naklovani adgilis gadmocema ar 
SeuZlia. dRemde araa moZebnili fermas Teoremis 
zogadi damtkiceba, rac imis tolfasia rom araa 
moZebnili misi uaryofac. magram fermas Teorema 
damtkicebulia 1002 << n  yvela naturaluri ricxve-
bisaTvis~ (p.v. stratilatovi) [23]. 
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daskvna 
 

piTagoras Teoremas didi praqtikuli mniSvneloba 
aqvs. misi gamoyenebiT mtkicdeba geometriis mravali 
Teorema da ixsneba marTkuTxa da iribkuTxa samkuTxe-
debi. geometriuli amocanebis amoxsnaSi trigonomet-
riul formulebsa da maTematikur cxrilebTan erTad 
piTagoras Teorema did rols TamaSobs. Teorema gamo-
iyeneba, agreTve, satransporto da samSeneblo amoca-
nebis amoxsnaSi, samxedro saqmianobaSi, samTo saqmeSi 
(geologia-markSeideria-geodezia), astronomiaSi da 
mecnierebis sxva mraval dargSi. misi gamoyenebiT 
miiReba wrewiris gantoleba da or wertils Soris 
manZilis gamosaTvleli formulebi sibrtyeze da 
sivrceSi. Teoremis gamoyenebiT mkveTrad martivdeba 
mTis, maRali anZis an Senobis simaRlis, mdinaris 
sxvadasxva mxares mdebare or punqts Soris (mdinaris 
gadaulaxavad) an sxva miuwvdomel punqtebs Soris man-
Zilis gamoTvla. am TvalsazrisiT sakmarisi dro unda 
daeTmos im amocanebis Seswavlas, romlebSic piTagoras 
Teorema gamoiyeneba. rac Seexeba Teoremis warmodgenil 
damtkicebebs, isini SeiZleba garkveuli moculobiT 
SevTavazoT moswavleebs maTematikur wreebze gansa-
xilvelad. 
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CONCLUSION 
 

The Pythagorean Theorem has great practical importance. By its 
application are approved many theorems of geometry and are solved 
right and acute triangles. In the solution of geometric problems with 
trigonometry formulae and mathematical tables the Pythagorean 
Theorem play a big role. The theorem is applied also in transport and 
construction tasks solution, in military activity, in mining business 
(geology – mining engineering - geodesy), astronomy and in many other 
fields of science. By its application is received the circle equation and 
formulae for calculation distance between two-points the on the plane 
and in space. By theorem application is greatly simplified the calculation 
of height of mountains, high towers or high-rise buildings, or calculation 
of distance between located on different sides of the river two points 
(without the river crossing) or other out-of-the-way points. In this 
respect sufficient time should be given to the objectives of the study, in 
which the Pythagorean Theorem is applied. As for the approval of 
Theorem, they would be offered by a certain volume for discussion 
among students on mathematic circles. 
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