
marTkuTxa (anu dekartes) koordinatTa sistema 

aris wrfivi algebris da analizuri geometriis safuZveli  

 

cota istoria: 

geometria, berZnulad geo(miwa) - metria(gazomva),  

istoriulad miRebulia rom  geometriis “mama” aris evklide ( III saukune 

qristemde) ; 

 

algebra, arabulad al-jebr(Sekreba), 

algebris “mama” -- al-xvarizmi (misi wigni daiwera 820 wels). 

 

Tumca arsebobdnen egviptelebi, romlebmac 140  piramida aages 

Ddawyebuli 5000 wlis win!  Msainteresoa maT ar icodnen algebra da geometria?  

     

Ppirveli sistematuri SekavSireba algebrasa da geometrias Soris moxda 

Ddekartes mier 17-e saukuneSi koordinatebis SemoRebiT. 

rene dekarte (frangulad Descartes), laTinurad (Cartesius), amitom inglisur 

literaturaSi gvxdeba  Cartesian coordinates. 

 

 Dricxviri wrfe anu dekartes koordinatTa sistema wrfeze. 

Adekartes koordinatebis SemoReba wrfeze niSnavs  

am wrfeze avirCioT sami ram: 

1. wertili O0 anu “koordinatTa saTave” 

2. sigrZis erTeuli: 

3. orientacia, anu romeli naxevarwrfe iyos dadebiTi (da Sesabamisad meore 

naxevarwrfe uaryofiTi) . 

 

                            O         1 
 ● 

 

Aamis Semdeg wrfis yovel wertils gansazRvravs misi koordinati anu 



manZili O saTavemde aRebuli + an _ niSniT imis mixedviT Tu romel naxevarze 

Zevs es wertili. 

 

wrfes arCeuli koordinatTa sistemiT ewodeba ricxviTi wrfe . es imitom rom 

yovel namdvil ricxvs,  anu 

naturalurs, (1,2,3 .. )…  

mTels, (naturaluri ricxvebi maTi mopirdapire ricxvebi _1,_2,_3 .. da 0 ) ………… 

racionalurs, (wiladebi. mag. 1/2, 1/3, ..)   

Tu iracionalurs, (mag. √2, ඥ5,   ߨ=wrewiris sigrZis Sefardeba mis diametrTan)   

Aaqvs calsaxad gansazRvruli mdebareoba am wrfeze da piriqiT: 

Yyovel wertils wrfeze Seesabameba erTaderTi namdvili ricxvi.      

 

sakontrolo kiTxva:  moZebneT (daaxloebiT?) ricxviT wrfeze wertilebi √2, 

ඥ5,   ߨ. 

 

 

DmarTkuTxa anu dekartes koordinatTa sistema sibrtyeze 

Adekartes koordinatTa sistemis SemoReba sibrtyeze niSnavs rom am sibrtyeze  

1. avirCioT sakoordinato RerZebi, anu marTobul wrfeTa dalagebuli 

wyvili (X,Y). anu X  da Y wrfeebi 
unda iyos urTiermarTobuli(anu maT Soris kuTxe marTia) da 

dalagebuli niSnavs rom mniSvneloba aqvs romelia pirvel adgilze da 

romeli meoreze. 

2. orive wrfisTvis avirCioT sigrZis erTeuli da orientacia. 

3. X da Y wrfeTa gadakveTis 0 wertili unda miviRoT koordinatTa saTaved. 

 
Aamis Semdeg koordinaTta sistemis orive wrfe gadaiqceva ricxviT 

wrfed.   

 

sibrtyis yoveli wertilis koordinatebi miiReba ase:  

pirveli koordinatis misaRebad davuSvaT mocemuli wertilidan marTobi 

(anu perpendikulari) X wrfeze da vipovoT gadakveTis wertili.  M am 

wertils rogorc viciT Seesabameba namdvili ricxvi da es ricxvi 

aviRoT pirvel koordinatad.  

 



Aanalogiurad, Tu mocemuli wertilidan davuSvebT marTobs YY wrfeze da 
vipoviT dagakveTis wertils miviRebT meore  koordinats. 
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                               OO          pirveli koordinati X 

 

 

 

 

 

                    dekartes koordinatTa sistema sivrceSi 

  Adekartes koordinatTa sistemis SemoReba sibrtyeze niSnavs rom am sivrceSi  

1. avirCioT sakoordinato RerZebi, anu marTobul wrfeTa dalagebuli 

sameuli (X,Y,Z).  e.i. am sami wrfidan nebismieri ori maTgani 

urTierTmarTobuli unda iyos.  
 

2. samive wrfisTvis avirCioT sigrZis erTeuli da orientacia. 

3. X , Y, Z wrfeTa gadakveTis 0 wertili unda miviRoT koordinatTa saTaved. 

 
Aamis Semdeg koordinaTta sistemis  samive wrfe gadaiqceva ricxviT 

wrfed.   

 

sibrtyis yoveli wertilis koordinatebis misaRebad   

 davuSvaT mocemuli wertilidan marTobebi (anu perpendikularebi) X, Y 

da Z wrfeze da vipovoT Sesabamisi gadakveTis wertilebi.   am gadakveTis 

wertilebs rogorc viciT Seesabameba namdvili ricxvebi Sesabamisad X, Y 

da ZYwrfeebze. Eam sami ricxvidan pirveli  mogvcems pirvel koordinats,  

meore ricxvi-meore koordinats, mesame ricxvi ki mesame koordinats. 

 



SevniSnoT rom sivrcis SemTxvevaSi TiTqmis igive gavimeoreT, rac wrfeze 

Ggvqonda, oRond   sityva “ori” Seicvala “samiT”. 

Tumca praqtikulad albaT jobia aseTi gansazRvreba:  

  

sivrces nebismieri sibrtye or naxevarsibrtyed yofs. AK 

koordinatTa wrfeebi qmnian sakoordinato sibrtyeebs (X,Y), (Y,Z) da (X,Z). 
 

amitom sivrcis mocemuli wertils pirveli koordinati  aris manZili YY 

da Z  wrfeebiT gansazRvrul (Y,Z) wrfemde, oRond + an _ niSniT, imis 

mixedviT Tu romel naxevarsivrceSi mdebareobs Cveni certili. 

analogiurad miigeba meore da mesame koordinati (X,Z) da 

(X,Y)Ysibrtyeebis saSualebiT. 

 

K 

 

                            kvadrantebi da oqtantebi 

sibrtye sakoordinato naxevarRZebiT oTx meoTxedad anu kvadrantad 

iyofa. Aam kvadrantebSi mdebare wertilebis (anu ricxvebis wyvilis) 

niSnebi naCvenebia am naxatze: 

 

         II  kvadranti               I kvadranti 

            (_,+)                       (+,+) 

 

 

 

 

          III   (_,_)                  IV   (+,_)        

 

 

sivrce sakoordinato naxevarRZebiT rva metvedad anu oqtantad iyofa. 

Aam oqtantebis numeracia sayovelTaod SeTanxmebuli araa. Mmxolod 

(+,+,+) niSnian wertilebs uwodeben yovelTvis pirveli oqtantiwertilebs. 

Asul am niSnebisTvis aris  8=23  varianti. (ratom?, daxateT oqtantebi)   

 

 

 



ratomaa ase mniSvnelovani dekartes koordinatebi? Anu ratom SeakavSira 

koordinatebma algebra da geometria? 

imitom koordinatebis saSualebiT xSirad geometriuli figurebi 

(magaliTad wrfe, sibrtye, wrewiri, elifsi, sxvadasxva saxis wirebi, agreTve 

zedapirebi da a.S.) 

SegviZlia warvovadginoT gantolebebis saxiT da xSirad piriqiTac, algebruli 

gantoleba Seesabameba garkveul geometriul obieqts. 

daviwyoT martivi magaliTebiT:    

 

   MM                 manZili or wertils Soris  

 

ricxviT wrfeze x1   da  x2   wertilebs Soris manZilia    x2  -    x1 

                                    

                                                                                                                                                                                  

                                                 x1                                                      x2   

 

sibtyeze (x1, y1)   da  (x2, y2)   wertilebs Soris manZili gamoiTvleba 

formuliT 

ࢊ ൌ ඥሺܠ૛   െ ૚ሻ૛ܠ     ൅ ሺܡ૛   െ ૚ሻ૛ܡ    
 

E 

es piTagoras Teoremis Sedegia.  (vaCvenoT es qvemoTmoyvanili naxatiT) 

Mmag.  (1,3) da (5,6) wertilebs Soris manZiliaඥሺ5 െ 1ሻଶ ൅ ሺ6 െ 3ሻଶ=√25 =5 

 

           YY                                          B(x2,y2)  ● 

 

                     

                A(x1,y1)  ●                  C(x2,y1)      

 

               O                                               X 



 

 

sivrceSi  P(x1, y1, z1)   da QQ (x2, y2, z2)   wertilebs Soris manZili gamoiTvleba 

formuliT 

ࢊ ൌ ඥሺܠ૛  െ ૚ሻ૛ܠ     ൅ ሺܡ૛   െ ૚ሻ૛ܡ     ൅ ሺܢ૛  െ ૚ሻ૛ܢ    
 

 

Ees  piTagoras Teoremis orjer gamoyenebis Sedegia  

(vaCvenoT es qvemoT mocemuli naxatiT. M wertili aris Q wertilis 

gegmili XOY sibrtyis paralelur da P wertilze gamaval sibrtyeze.  N 

wertili aris ori wrfis gadakveTa:  erTi P wertilze gadis da X RerZis 

paraleluria , meoreMM wertilze gadisYda Y RerZis paraleluria. 

MmaSin MM  da  N wertilebis koordinatebi swored iseTia rogorc 

naxatze. agreTve PMQ da  PNM samkuTxedebi marTkuTxaa. amitom SegviZlia 

gamoviyenoT piTagoras Teorema PQ monakveTis gamosaTvleldad PPM  da  

MQ = z2 –z1  monakveTebiT.  Semdeg ki isev piTagoras TeoremiT PPM 

monakveTis sigrZe gamovTvaloT PN=x2 – x1  da NM=y2-y1  monakveTebiT. ) 

 

 

                    Z   

                                                                                                              Q(x2 , y2,  z2)                                                                          

                                                                                                       ● 

                                                     P(x1 ,y1 ,z1) 

                                                                 ● N(x2 , y1 , z1 ) 

                   

                                                                                                                M(x2, y2,, z 1)                                     

 

                                                               O                                                                                         X 

    

                                    Y  

 

 



magaliTad (1,2,3) da (4,-2,15) wertilebs Soris manZilia 

ඥሺ4 െ 1ሻଶ ൅ ሺെ2 െ 2ሻଶ ൅ ሺ15 െ 3ሻଶ=√169 ൌ 13. 

 

GmarTkuTxa koordinatTa sistemebis garda arsebobs sxva sistemebic:  

P                polarul koordinatTa sistema 

polarul koordinatTa sistema sibrtyeze ganisazRvreba polaruli RerZiT, 

e.i. polaruli sxiviT, saTaviT (anu polusiT) da sigrZis erTeuliT.  

 

 

 

sibrtyis yovel MM  wertils aqvs ori polaruli koordinati M(ρ,φ),  sadac 

ρ –manZilia saTavidan M wertilamde (polaruli radiusi), xolo  φ-kuTxe 

polarul radiussa da polarul RerZs Soris.   

SevTanxmdeT rom 0 ൑ ρ < ∞ ,  0 ൑૎൏ ૛࣊. (sxva wignebSi SeiZleba sxva SeTanxmeba 

iyos!) 

 

MM wertilis dekartul (x,y) koordinatebi polaruli koordinatebiT ase 

gamoisaxeba: 

ቄ
࢞ ൌ ࣐࢙࢕ࢉ࣋
࢟ ൌ  ࣐࢔࢏࢙࣋
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advilia piriqiT kavSiric.  jer erTi ݔଶ+ݕଶ=   ρଶሺܿݏ݋ଶݔ ൅ ሻݔଶ݊݅ݏ ൌ   ρଶ, amitom 

                                                                         ρ=ඥ࢞૛ ൅ ࢟૛; 

xolo φ kuTxis gasagebad gaviTvaliswinoT rom ߮݃ݐ ൌ
௬

௫
 , agreTve y da x –is 

niSnebiT 

davadginoT romel meoTxedSia polaruli radiusi. 

 

                        cilindrul koordinatTa sistema. 

 

M wertils sivrceSi cilindruli koordinatebiT ase aRniSnaven M(ρ,φ,z), sadac  

pirveli ori koordinati ρ da φ emTxveva M wertilis OXY sibrtyeze  gegmilis 

polarul koordinatebs, xolo mesame koordinati z ki emTxveva M dekartul 

koordinats. 

SevTanxmdeT rom 0 ൑ ρ < ∞ ,  0 ൑૎൏ ૛࣊   da  -∞ ൏ z < ൅∞. 

 

 

 

Aamitom dekartuli koordinatebi ase gamoisaxeba polaruliT: 

                             ቊ
࢞ ൌ ࣐࢙࢕ࢉ࣋
࢟ ൌ ࣐࢔࢏࢙࣋
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                               sferuli koordinatebi 

MM  wertilis sferuli koordinatebi ewodeba ricxvebis sameuls ρ,φ,θ  (ix. Nnax.) 

sadac ρ aris manZili saTavidan M wertilamde, φ-kuTxea OM monakveTis OXY 

sibrtyeze  gegmilsa da OX RerZs Soris, xolo θ-kuTxea OM monakveTs da OZ 
RerZs Soris.  

                              0 ൑ ρ < ∞ ,  0 ൑૎൏ ૛࣊   da ૙ ൑θ൑π. 

 

 

 

 

 

nax. MmixedviT advili sanaxavia rom M wertilis sferuli koordinatebiT misi 

x,y,z dekartuli koordinatebi  aseGgamoisaxeba 

                                             x= ρsinθcosφ,  y=ρsinθsinφ,    z=ρcosθ. 
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