
   

 

                    

                     sibrtye sivrceSi 

 ganvixiloT pirveli rigis gantoleba sami ucnobiT 

A࢞࡭ ൅ ࢟࡮ ൅ ࢠ࡯ ൅ ࡰ ൌ ૙,  sadac  ࡭૛ ൅ ૛࡮ ൅ ૛࡯ ് ૙           (1) 

Aanu AA,B,C koeficientebidan  erTi mainc aranulovania. 

Teorema. Nnebismieri sibrtye sivrceSi marTkuTxa koordinatTa sistemaSi 

moicema (1) gantolebiT da piriqiT, nebismieri aseTi gantoleba marTkuTxa 

koordinatTa sistemaSi aRwers sibrtyes. 

Ddamtkiceba.  marTlac vTqvaT π sibrtye mocemulia Tavisi ܯ଴ wertiliT da 

n aranulovani normaluri veqtoriT. MmaSin sivrce sam nawilad gaiyofa: 

erTi nawili sibrtyis wertilebia, danarCeni ori nawili ki sibrtyis 

sxvadasxva mxares mdebare wertilebisgan Sedgeba. is Tu am sami nawilidan 

sad mdebareobs sivrcis nebismieri M wertili ganisazRvreba skalaruli 

namravlis n ܯ଴ܯሬሬሬሬሬሬሬሬሬԦ niSniT. kerZod: 

Tu M wertili π sibrtyeze mdebareobs maSin  n ܯ଴ܯሬሬሬሬሬሬሬሬሬԦ=0 radgan kuTxe n da 

 ሬሬሬሬሬሬሬሬሬሬԦ veqtorebs Soris marTia. Tu es M wertili π sibrtyeze ar mdebareobsܯ଴ܯ 

maSin es kuTxe maxvilia da n ܯ଴ܯሬሬሬሬሬሬሬሬሬԦ>0, an blagvia da n ܯ଴ܯሬሬሬሬሬሬሬሬሬԦ<0. Aam skalaruli 

namravlis niSani sibrtyis erT mxares mdebare wertilebiTvis erTnairia. 

avRniSnoT koordinatebi: ܯ଴ ൌ ሺݔ଴, ,଴ݕ ܯ ,଴ሻݖ ൌ ሺݔ, ,ݕ ݊ ,ሻݖ ൌ ሺܣ, ,ܤ  ሻ. MmaSinܥ

ݔሬሬሬሬሬሬሬሬሬԦ=ሺܯ଴ܯ െ ,଴ݔ ݕ െ ,଴ݕ ݖ െ  :଴ሻ da Tu M wertili π sibrtyeze mdebareobs gvaqvsݖ

ݔሺܣ    െ ଴ሻݔ ൅ ݕሺܤ െ ଴ሻݕ ൅ ݖሺܥ െ ଴ሻݖ ൌ 0, 

Aanu frCxilebis gaxsniT gvaqvs: 

ݔܣ    ൅ ݕܤ ൅ ݖܥ ൅ ܦ ൌ 0, sadac ܦ ൌ െݔܣ଴ ൅ ଴ݕܤ െ  .଴ݖܥ

aq A,B,C koeficientebidan erTi mainc aranulovania, radgan ݊ ൌ ሺܣ, ,ܤ  ሻܥ
veqtori aranulovania. amiT damtkicda Teoremis pirveli nawili, e.i. rom 

sibrtye aris (1) gantolebis geometriuli saxe. 

Teoremis meore nawilis dasamtkiceblad avirCioT ricxvebi ݔ ൌ ݕ ,଴ݔ ൌ  ,଴ݕ



ݖ ൌ  ,଴, romlebic akmayofileben (1) gantolebas. (aseTi ricxvebi arsebobsݖ

mag. Tu ܣ ് 0,  SegviZlia aviRoT ݕ଴ ൌ ଴ݖ ,0 ൌ ଴=െݔ  ,0
஽

஺
). am ricxvebs 

Seesabameba wertili ܯ଴ ൌ ሺݔ଴, ,଴ݕ  ଴ሻ, romelic ekuTvnis (1) gantolebisݖ

geometriul saxes. Gvaqvs 

଴ݔܣ                  ൅ ଴ݕܤ ൅ ଴ݖܥ ൅ ܦ ൌ 0,               (2) 

gamovakloT (1)-s (2), miviRebT 

ݔሺܣ             െ ଴ሻݔ ൅ ݕሺܤ െ ଴ሻݕ ൅ ݖሺܥ െ ଴ሻݖ ൌ 0.         (3)                      

(3) toloba aris orTogonulobis kriteriumi veqtorebisTvis ݊ ൌ(A,B,C) da 

ሬሬሬሬሬሬሬሬሬԦܯ଴ܯ ൌ ሺݔ െ ,଴ݔ ሺݕ െ ,଴ݕ ݖ െ ଴ሻ, sadac wertili Mൌݖ ሺݔ, ,ݕ  ሻ.  es kriteriumiݖ
sruldeba im sibrtyis wertilebisTvis romelic gadis ܯ଴ wertilze da 

݊ ൌ(A,B,C) veqtoris marTobulia (da ar sruldeba sivrcis sxva 

wertilebisTvis.)  e.i. (1) aris aRniSnuli sibrtyis gantoleba. ▄  

 

GgansazRvreba. A(1) gantolebas ࢞࡭ ൅ ࢟࡮ ൅ ࢠ࡯ ൅ ࡰ ൌ ૙ ewodeba sibrtyis zogadi 
gantoleba. Kkoeficientebs A,B,C aqvs  geometriuli azri:  veqtori n=(A,B,C) 
sibrtyis marTobulia, amitom mas ewodeba sibrtyis normaluri veqtori. 

 

 

           sibrtyis specialuri saxis gantolebebi. 

Eesenia: 

1. sibrtyis veqtoruli da parametruli gantolebebi; 
2. sam mocemul wertilze gamavali sibrtyis gantoleba; 
3. sibtyis gantoleba monakveTebSi; 
4. sibrtyis normaluri gantoleba; 

 

 

1. vTqvaT ݎ଴ da ܯ ݎ଴ da ܯ wertilebis radius veqtorebia. MmaSin 

࢘=ሬሬሬሬሬሬሬሬሬሬԦࡹ૙ࡹ െ  ݊ ଴ wertilze daܯ ૙ da piroba rom sibrtye gadis࢘
veqtoris marTobulia SegviZlia CavweroT skalaruli namravlis 

gamoyenebiT (anu ݊ da ࢘ െ  ૙ veqtorebis skalaruli namravli nulis࢘

tolia) 

 

                 ݊ሺݎ െ ଴ሻݎ ൌ0,                 (4) 



 

 

            n 

 ܯ                         ଴ܯ                    

 

 ࢘      ૙࢘      

          0 

 

 

(4) gantolebas ewodeba sibrtyis veqtoruli gantoleba. 

 

Ffiqsirebul sibrtyeze (sivrceSi) avirCioT ori aranulovani da 

arakolinearuli veqtori, anu bazisi ݁ଵ, ݁ଶ. (gavixsenoT bazisi). 

Aanu arsebobs ricxvebi ݐଵ, ݐଶ rom 

ଵ݁ଵݐ=ሬሬሬሬሬሬሬሬሬሬԦࡹ૙ࡹ                            ൅  ,ଶ݁ଵݐ 

 Aanu                     ݎ െ ଴ݎ ൌ ଵ݁ଵݐ  ൅  ଶ݁ଵ.           (5)ݐ 

          (5) gantolebas ewodeba sibrtyis parametruli gantoleba, 

parametrebiT  ࢚૚, ࢚૛ א   .ࡾ

 

  sam mocemul wertilze ࡹ૚ ൌ ሺ࢞૚, ,૚࢟ ૛ࡹ ,૚ሻࢠ ൌ ሺ࢞૛, ,૛࢟ ૜ࡹ ,૛ሻࢠ ൌ ሺ࢞૜, ,૜࢟  ,૜ሻࢠ
gamavali sibrtyis gantolebaa 

                                                                        

࢞ െ ૚࢞ ࢟ െ ૚࢟ ࢠ െ ૚ࢠ
૛࢞ െ ૚࢞ ૛࢟ െ ૚࢟ ૛ࢠ െ ૚ࢠ
૜࢞ െ ૚࢞ ૜࢟ െ ૚࢟ ૜ࢠ െ ૚ࢠ

         = 0 .                               (6) 

 

Ddamtkiceba. Uunda vaCvenoT rom am sam mocemul wertilze gamaval 

sibrtyeze mdebare  M=(x,y,z) wertilebis simravle moicema (6) gantolebiT.   

(6) niSnavs rom sami veqtoris Sereuli namravli nulia: 



kerZod am sami veqtoris koordinatebia determinantis striqonebi, anu:  

 

ሬሬሬሬሬሬሬሬሬԦܯଵܯ ൌ ሺ࢞ െ ,૚࢞ ࢟ െ ,૚࢟ ࢠ െ   ;૚ሻࢠ

ଶሬሬሬሬሬሬሬሬሬሬሬԦܯଵܯ  ൌ ሺ࢞૛ െ ,૚࢞ ૛࢟ െ ,૚࢟ ૛ࢠ െ   ૚ሻ  daࢠ

ଷሬሬሬሬሬሬሬሬሬሬሬԦܯଵܯ ൌ ሺ࢞૜ െ ,૚࢞ ૜࢟ െ ,૚࢟ ૜ࢠ െ    ૚ሻࢠ

veqtorebia Sereuli namravli nulia,      

es ki aris am sami veqtoris komplanarobis (anu erT sibrtyeze mdebareobis) 

kriteriumi. anu es aris kriteriumi M,  ܯଵ, ܯଶ, ܯଷ, wertilebis erT sibrtyeze 

yofnis. r.d.g. 

SevniSnoT rom Tu (6)-s gavSliT pirveli striqonis mixedviT gveqneba 

 

ቚ
૛࢟ െ ૚࢟ ૛ࢠ െ ૚ࢠ
૜࢟ െ ૚࢟ ૜ࢠ െ ૚ࢠ

ቚ ሺ࢞ െ ૚ሻ _ ቚ࢞
૛࢞ െ ૚࢞ ૛ࢠ െ ૚ࢠ
૜࢞ െ ૚࢞ ૜ࢠ െ ૚ࢠ

ቚ( ࢟ െ ૚) + ቚ࢟
૛࢞ െ ૚࢞ ૛࢟ െ ૚࢟
૜࢞ െ ૚࢞ ૜࢟ െ ૚࢟

ቚ( ࢠ െ    ૚)=0ࢠ

(7). 

Dda frCxilebis gaxsnis mere miviRebT sibrtyis zogad gantolebas.  

 

(7)-Si meore rigis dererminantebi aris ܯଵܯଶሬሬሬሬሬሬሬሬሬሬሬԦ ൌ ሺ࢞૛ െ ,૚࢞ ૛࢟ െ ,૚࢟ ૛ࢠ െ  ૚ሻ  daࢠ

ଷሬሬሬሬሬሬሬሬሬሬሬԦܯଵܯ ൌ ሺ࢞૜ െ ,૚࢞ ૜࢟ െ ,૚࢟ ૜ࢠ െ  ૚ሻ veqtorebis veqtoruli namravlisࢠ

koordinatebi.  Ees veqtoruli namravli orive veqtoris da amitom maTze 

gamavali sibrtyis marTobulia; e.i. sibrtyis normaluri veqtoria da misi 

gamoCena sibrtyis zogad gantolebaSi didi siurprizi araa.  

 

                   

 

 

 

 

 



        sibtyis gantoleba monakveTebSi 

 

 

 

vTqvaT sibrtye sakoordinto RerZebze CamoWris monakveTebs a,b,c, maSin misi 
gantolebaa 

            
࢞

ࢇ
 + 

࢟

࢈
 + 

ࢠ

ࢉ
 = 1                                    (8). 

 

Ddamtkiceba. Ees sibrtye gadis wertilebze ܣ ൌ ሺܽ, 0,0ሻ; ܤ ൌ ሺ0, ܾ, 0ሻ; ܥ ൌ ሺ0,0, ܿሻ. 

gamoviyenoT (6): 

 

                                   
ݔ െ ܽ ݕ ݖ

െܽ ܾ 0
െܽ 0 ܿ

  = 0, 

Aanu  

                                                                  bc(x-a)+ acy+abz=0; 
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Z



gavyoT abc-ze da gavamartivoT, miviRebT (8)-s. 

 

 

           sibrtyis normaluri gantoleba ewodeba gantolebas                     

                    

ࢻ࢙࢕ࢉ࢞                        ൅ ࢼ࢙࢕ࢉ࢟ ൅ ࢽ࢙࢕ࢉࢠ ൅ ࢖ ൌ ૙,     (9) 

sadac ࢔ሬሬԦ sibrtyisken mimarTuli erTeulovani normaluri veqtoria, (ix. nax) 

amitom mimarTulebis kosinusebSi (sakoordinato RerZebTan Sedgenili 

kuTxeebi ) misi koordinatebia, 

ሬ݊Ԧ ൌ ሺܿߙݏ݋, ,ߚݏ݋ܿ  ,ሻߛݏ݋ܿ

xolo ࢖ manZilia saTavidan sibrtyemde. 

 

 

(9) gantoleba ubralod imas niSnavs, rom sibrtyeze mdebare nebismieri 

M(x,y,z) wertilisaTvis ܱܯሬሬሬሬሬሬԦ veqtoris algebruli gegmili  ሬ݊Ԧ veqtoris 
mimarTulebaze tolia p-ricxvis. (kvlav ix. zemoT naxati, agreTve 

gavixsenoT wrfis normaluri gantoleba da SevadaroT.) 
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Tu sibrtye mocemulia zogadi gantolebiT 

ݔܣ ൅ ݕܤ ൅ ݖܥ ൅ ܦ ൌ 0, 

maSin rogorc viciT veqtori koordinatebiT (A,B,C) sibrtyis normaluri 

veqtoria. Aam veqtoris േ√ܣଶ ൅ ଶܤ ൅  ଶ -ze gayofiT miviRebT erTeulovanܥ

normalur veqtors. Aaq xdeba veqtoris gayofa mis sigrZeze (amitom 

miviRebT erTeulovan veqtors), xolo niSani romelic D –s niSnis 
sawinaaRmdego unda aviRoT, imas uzrunvelyofs rom miRebuli erTeulovani 

normaluri veqtori sibrtyisken ikneba mimarTuli. 

 

MmagaliTi. sibrtyis zogadi gantolebaa 2ݔ ൅ ݕ െ ݖ2 ൅ 3 ൌ 0.  

sibrtyis normaluri gantolebis misaRebad gavyoT es gantoleba 

_ඥ2ଶ ൅ 1ଶ ൅ ሺെ2ሻଶ = _3 –ze (aviReT minusiT, radgan D=3൐ 0 ) miviRebT 

െ
ଶ

ଷ
xെ

ଵ

ଷ
ݕ ൅

ଶ

ଷ
ݖ െ 1 ൌ 0. 

  

 

 

 

 

 


