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$1. $1. $1. $1. wrfe sibrtyezewrfe sibrtyezewrfe sibrtyezewrfe sibrtyeze    

wrfis veqtorulwrfis veqtorulwrfis veqtorulwrfis veqtorul----parametruli saxis gantoleba:  parametruli saxis gantoleba:  parametruli saxis gantoleba:  parametruli saxis gantoleba:  Rtetrr ∈⋅+=
→→→

,0 , 

sadac 
→
e  wrfis paralelur wrfeze mdebare nebismieri aranulovani veqtoria, mas 

wrfis mimmarTveli veqtori ewodeba, 
→

0r  _wrfeze nebismierad aRebuli ),( 000 yxM  

wertilis radius-veqtoria, xolo 
→
r  _wrfis nebismieri ),( yxM  wertilis radius-

veqtori. Rt ∈ parametri ewodeba. 

 

wrfis gantoleba sakuTxo koeficientiTwrfis gantoleba sakuTxo koeficientiTwrfis gantoleba sakuTxo koeficientiTwrfis gantoleba sakuTxo koeficientiT:  :  :  :  bxky +⋅= , 

sadac αtgk =  sakuTxo koeficientia da tolia im kuTxis tangensis, romelsac moce-

muli wrfe adgens abscisTa RerZis dadebiT mimarTulebasTan (kuTxe gadazomilia 

saaTis isris sapirispiro mimarTulebiT), xolo b , absoluturi mniSvnelobiT, tolia 

im monakveTis sigrZis, romelsac es wrfe ordinatTa RerZze CamokveTs.  

 

wrfis zogadi saxis gantolebawrfis zogadi saxis gantolebawrfis zogadi saxis gantolebawrfis zogadi saxis gantoleba:     :     :     :     0=++ CByAx , 

sadac ,A  B  da C  nebismieri namdvili ricxvebia da A  da B  ricxvebs Soris erTi 

mainc araa nulis toli ( 022 ≠+ BA ). veqtori ),( BAn =
→

 am wrfis marTobuli 

veqtoria, mas wrfis normali ewodeba. 

 

 

 

 

 

 →
0r

 →
r

 
0M

 M  →
e

 X

 Y

 O

 

 
 X

 Y

 α
 b
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wrfis kanonikuri saxis gantolebawrfis kanonikuri saxis gantolebawrfis kanonikuri saxis gantolebawrfis kanonikuri saxis gantoleba: : : :         
q

yy

p

xx 00 −
=

−
, 

sadac ),( 000 yxM  wrfeze mdebare raime wertilia, xolo ),( qpe =
→

 aranulovani 

veqtori _wrfis mimmarTveli veqtoria. 

 

wrfis parametruli saxis gantolebawrfis parametruli saxis gantolebawrfis parametruli saxis gantolebawrfis parametruli saxis gantoleba:       :       :       :       
tqyy

tpxx

⋅+=
⋅+=

0

0
  

                                               Rt ∈ . 

am saxis gantoleba uSualod miiReba wrfis kanonikuri saxis gantolebidan. 

wrfis normaluri saxis gantolebawrfis normaluri saxis gantolebawrfis normaluri saxis gantolebawrfis normaluri saxis gantoleba:       :       :       :       0sincos =−+ pyx αα , 

sadac p  koordinatTa saTavidan wrfemde manZilis tolia, xolo α  aris kuTxe, ro-

melsac Seadgens koordinatTa saTavidan wrfeze daSvebuli marTobi abscisTa RerZTan.   

 

wrfis gantoleba monakveTebSiwrfis gantoleba monakveTebSiwrfis gantoleba monakveTebSiwrfis gantoleba monakveTebSi:         :         :         :         1=+
b

y

a

x
, 

sadac a  da b , absoluturi mniSvnelobiT, im monakveTebis sigrZeebis tolia, romleb-
sac wrfe CamokveTs abscisTa da ordinatTa RerZebze, Sesabamisad.  

manZili wertilidan wrfemde: manZili wertilidan wrfemde: manZili wertilidan wrfemde: manZili wertilidan wrfemde:         d ____manZili ),( 00 yxM  wertilidan 0=++ CByAx  gan-

tolebiT mocemul L  wrfemde gamoiTvleba formuliT         
22

00 ||

BA

CyBxA
d

+

++
=  

 

 
),( BAn =

→

 ),( 000 yxM

 ),( yxM

 •

 •

 ),( 000 yxM •

 

 
),( qpe =

→

 

 
 X

 Y

 α
 p
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amocanebiamocanebiamocanebiamocanebi    

1111.... ra figura moicema tarr += 0  gantolebiT Tu t  iRebs mniSvnelobebs Semdegi 

simravlidan: (a) ( ]0,∞− , (b) [ ]1,1− , (g) ( )1,1− , (d) { }R∈ττ |sin . 

2222.... dawereT wrfis parametruli gantoleba romelic gadis )5,2(0M  wertilze da 

paraleluria )3,4( −=
→
a  veqtorisa. 

3333.... dawereT wrfis parametruli gantoleba romelic gadis koordinatTa sa-

Taveze da paraleluria )2,3(=
→
b  veqtorisa. 

4444.... dawereT wrfis parametruli gantoleba romelic gadis )9,1(A  wertilze da 

paraleluria Oy  RerZisa. 

5555.... dawereT wrfis parametruli gantoleba romelic gadis )7,2(1M  da )3,2(2 −M  

wertilebze. 

6666.... wrfe mocemulia parametruli gantolebiT tx 52−=  da ty +−= 1 . ipoveT:  

(a) am wrfis mimmarTveli veqtori;  

(b) im wertilebis koordinatebi romlebic eTanadeba parametris Semdeg 

mniSvnelobebs: 31 =t , 22 −=t , 03 =t , 54 =t , 205 =t ; 

(g) im parametris mniSvnelobebi romlisTvisac wrfe sakoordinato RerZebs 
gadakveTs; 

(d) Semdegi wertilebisaTvis daadgineT Tu romeli maTgani mdebareobs mocemul 
wrfeze: 

)5,1(A , )2,7( −B , )1,2( −C , )7,3( −D . 

7.7.7.7. M  wertilis moZraobis gantolebebia: tx 23−=  da ty 71+−= . ipoveT:  

(a) M wertilis siCqare;  

(b) sibrtyis im wertilis koordinatebi romelSic iqneba M wertili 6=t mo-
mentSi; 

(g) drois is momenti rodesac M wertili miaRwevs tx ′+= 27 , ty ′+= 35  wrfes; 

 L

 d

 ),( 00 yxM
 •
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8888.... SeadgineT moZraobis gantolebebi im materialuri M  wertilisa romelic ga-
mosulia koordinatTa saTavidan da moZraobs wrfivad da Tanabrad siCqariT, 

romlis mdgenellebia 3=xv  sm/w da 4=yv sm/w. CaTvaleT rom 1|||| == ji  sm. 

9999.... M  wertili iwyebs moZraobas wrfivad da Tanabrad )5,8(0 −M wertilidan 

40|| =v sm/w siCqariT )3,4(=
→
a  veqtoris gaswvriv. igulisxmeba rom 1|||| == ji  sm. 

ra dro dasWirdeba M  wertils misi traeqtoriis im nawilis gasavlelad ro-
melic moqceulia sakoordinato RerZebs Soris? 

10101010.... sinaTlis sxivi mimarTulia tx 24−−= , ty += 3 wrfiis gaswvriv. Ox  RerZTan 

miRwevis Semdeg sxivi irekleba. ipoveT sxivis Ox  RerZTan Sexvedris wertili, 
da areklili sxivis gantoleba. 

11111111.... dawereT im wrfis gantoleba romlis sakuTxo koeficientia 7−=k da ro-
melic gadis wertilze )3,2( −A . 

12121212.... dawereT wrfis gantoleba romlis sakuTxo koeficientia 5=k  da romelic 
CamokveTs Oy  RerZze 3-is tol monakveTs. 

13131313.... dawereT wrfis gantoleba romelic gadis wertilebze )4,1( −A da )1,2(−B . 

14141414.... dawereT wrfis gantoleba romelic gadis wertilze )3,2( −A da romelic Ox  

RerZTan adgens °60 -ian kuTxes. 

15151515.... dawereT wrfis gantoleba romelic gadis wertilze )5,2(A da romelic or-

Togonulia )3,4(=
→
n  veqtorisa. 

16161616.... dawereT Semdeg wrfeTa parametruli gantolebani: 

(a) 53 −= xy ; (b) 2
2

1 += xy ; (g) 0576 =+− yx ; (d) 1
54

=+ yx
;  

(e) 1
23

=− yx
; (v) 

34

2 yx =+
; (z) 035 =−x ; (T) 094 =+y  

17171717.... dawereT Semdeg wrfeTa zogadi gantolebani: 

(a) tx += 2  da ty 31−= ; (b) 2−=x  da  ty += 3 ; (g) tx =  da  2=y ; 

(d) 1
3

2 −= xy ; (e) xy 5−= ; (v) 1
35

=+ yx
; (z) 1

3
2 =

−
+ y

x ; (T) 
3

1

4

3 +=
−
+ yx

 

18181818.... mocemulia samkuTxedi ABC : )1,1(A , )3,2(−B  da )7,4(C . SeadgineT am sam-

kuTxedis gverdebisa da A  wverodan gavlebuli medianis gantolebebi.  

19191919.... dawereT im wrfis gantoleba romelic gadis )7,2(−A wertilze da romelic 

koordinatTa RerZebze toli sididis monakveTebs CamokveTs.  

20202020.... gamoTvaleT im samkuTxedis farTobi romelic moqceulia sakoordinato 

RerZebsa da 03053 =−− yx gantolebiT mocemul wrfes Soris.  
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21212121.... SeadgineT im wrfis gantoleba romelic gadis wertilze )2,5( −A  da sa-

koordinato RerZebTan erTad qmnis 150 kvadratuli erTeuli farTobis mqone 
samkuTxeds.  

22222222.... mocemulia ori wrfe 0=++ cbyax  da ltxx += 0 , mtyy += 0 . ipoveT aucile-

beli da sakmarisi piroba imisa rom es wrfeebi (a) TanaikveTebodes; (b) iyos 
paraleluri; (g) erTmaneTs daemTxves; (d) iyos urTierTmarTobuli. 

23232323.... gamoarkvieT TiToeul wrfeTa wyvilisaTvis romeli emTxeva erTmaneTs, 
paraleluria, TanaikveTeba. TanakveTis SemTxvevaSi ipoveT TanakveTis wertili. 

(a) 032 =+ yx  da tx += 3 , ty −= 2 ; (b) 0152 =−+ yx  da  tx 45+= , ty 22 −−= ; 

(g) 02043 =−+ yx  da  tx 84 −= , ty 62 += ; (d) 042 =+− yx  da 01263 =−+− yx ; 

(e) 05 =− yx  da 0102 =− yx ; (v) 0832 =−+ yx  da 03 =−+ yx . 

24242424.... mocemulia ori wrfe tlxx 11 += , mtyy += 0  da tlxx ′+= 20 , tmyy ′+= 22 . 

ipoveT aucilebeli da sakmarisi iroba imisa rom es wrfeebi (a) TanaikveTe-
bodes; (b) iyos paraleluri; (g) erTmaneTs daemTxves; (d) iyos urTierTmarTo-
buli. 

25252525.... gamoarkvieT TiToeul wrfeTa wyvilisaTvis romeli emTxeva erTmaneTs, 
paraleluria, TanaikveTeba, perpendikularulia. TanakveTis SemTxvevaSi ipoveT 
TanakveTis wertili. 

(a) tx += 2 , ty −−= 9  da tx ′+= 51 , ty ′+−= 21 ; 

(b) tx 43+−= , ty 31−=  da  tx ′−= 41 , ty ′+−= 32 ; 

(g) ttx 21−= , ty += 7  da  tx ′+= 85 , ty ′−−= 42 ; 

(d) tx 22+−= , ty 59 +−=  da  tx ′−= 59 , ty ′+= 24 . 

26262626.... mocemulia samkuTxedis gverdebis Suawertilebi: )2,1(1M , )4,3(2M  da 

)1,5(3 −M . SeadgineT am samkuTxedis gverdebis gantolebebi.  

27272727.... mocemulia paralelogramis ori gverdis gantoleba 02 =−+ yx  da 

042 =+− yx , da diagonalebis gadakvetis wertili )1,3(M . SeadgineT 

paralelogramis danarCeni ori gverdis gantoleba.  

28282828....    SeadgineT ABCD  paralelogramis gverdebis gantolebebi Tu cnobilia rom 

diagonalebi TanaikveTeba )6,1(M  wertilSi, xolo gverdebi AB , BC , CDda DA
gadis wertilebze )0,3(P , )6,6(Q , )9,5(R da )4,5(−S Sesabamisad. 

29292929.... mocemulia samkuTxedi ABC  wveroebiT )5,1(A , )3,4(−B  da )9,2(C . SeadgineT am 

samkuTxedis A   wverodan BC gverdisadmi gavlebuli simaRlis gantoleba. 

30303030.... ra traeqtoriaze unda imoZraos wertilma romlis sawyisi mdebareobaa 

)12,5(0 −M , rom uaxloesi gziT mivides  0632 =+− yx  wrfemde? romel wer-

tilSi miaRwevs is am wrfes? 

31313131.... ipoveT )10,10(M  wertilis simetriuli wertilis koordinatebi 

02043 =−+ yx  wrfis mimarT. 
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32323232.... mocemulia samkuTxedis ori wvero )2,6(−A  da )2,2( −B , da simaRleTa gadak-

veTis wertili )2,1(H . ipoveT mesame wvero C -s koordinatebi. 

33333333.... ipoveT ABC  samkuTxedze Semoxazuli wris centris koordinatebi Tu moce-

mulia wveroebi )2,1(A , )2,3( −B , da )6,5(C .  

34343434.... cnobilia rom marTkuTxa samkuTxedis farTobia 20 kv. erTeuli, hipotenuza 

mdebareobs Ox RerZze, da marTi kuTxis wvero emTxveva )4,1( −C  wertils. ipoveT 

am samkuTxedis kaTetebis Semcveli wrfeebis gantolebebi. 

35.35.35.35. daadgineT wrfeTa sakuTxo koeficienti (daxriloba) 

(a) tytx 23,32 −=+= ; (b) tytx 4,3 =−= ; (g) tyx 41,2 −== ; (d) 443 =− yx   

36363636.... gamoTvaleT kuTxe wrfeebs Soris 

(a) 42 += xy  da 3+−= xy ; (b) 0453 =+− yx  da 043 =+−− yx ;  

(g) 43 +−= xy  da tytx 21,3 −=+= ; (d) tytx +=−= 2,31  da tytx 52,43 −=+=   

33337777.... SeadgineT im wrfeTa gantolebebi, romlebic gadian )1,3(A  wertilze da 

3/1)3/2( +−= xy  wrfesTan 4/π  kuTxes adgenen 

38383838.... mocemulia tytxL −== ,3:1  da 8:2 += xyL  wrfeebi. ipoveT iseTi 3L  wrfis 

parametruli saxis gantoleba, rom 2L  wrfe 1L  da 3L   wrfeebiT gansazRvruli 

kuTxis biseqtrisaa 

39393939.... daadgineT 03 =+ yx , 3=x  da 032 =+− yx  gantolebebiT gansazRvruli 

gverdebis mqone samkuTxedis wveroebi da kuTxeebi 

40404040.... SeadgineT )2,1( −A , )4,5(B  da )0,2(−C  wveroebiT mocemuli samkuTxedis A  

wverosTan arsebuli Siga da gare kuTxeebis biseqtrisebis gantolebebi 

41414141.... SeadgineT tolferda marTkuTxa samkuTxedis kaTetebis gantolebebi, Tu 

53 += xy  misi hipotenuzis gantolebaa, xolo )1,4( −M  samkuTxedis erT-erTi 

wveroa 

42424242. . . . 0526 =+− yx  da 013 =−+ yx  tolferda samkuTxedis ferdebis gantolebe-

bia. SeadgineT misi fuZis gantoleba Tu is )1,1(M  wertilze gadis 

43434343.... SeadgineT im kvadratis gverdebis gantolebebi, romlis wveroa )5,4(−M  da 

diagonali 087 =+− yx  

44444444.... SeadgineT im wrfis gantoleba, romelic 0253 =+− yx  da 0425 =+− yx  

wrfeebis gadakveTis wertilze gadis da: (a) gadis koordinatTa saTaveze; (b) 
gadis )2,1(M  wertilze; (g) abscisTa RerZis paraleluria; (d) 042 =+− yx  

wrfis paraleluria; (e) 023 =++ yx  wrfis perpendikularulia  

45454545.... SeadgineT samkuTxedis simaRleebis gantolebebi, Tu misi gverdebis gan-
tolebebia 012 =−+ yx , 01745 =−+ yx  da 0114 =+− yx  

46464646.... samkuTxedis AB  gverdis gantolebaa 0632 =+− yx , misi AH  simaRlis gan-

tolebaa 022 =−+ yx , xolo BK  simaRlisa 0123 =−+ yx . SeadgineT sam-

kuTxedis danarCeni ori gverdis gantolebebi 
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47474747.... SeadgineT im wrfis gantoleba, romelic gadis )9,8(M  wertilze da am 

wrfis im   monakveTis sigrZe, romelic 02 =− yx  da 052 =+− yx  wrfeebs So-

risaa moqceuli 5-is tolia 

48484848.... ipoveT manZili )0,0(A , )2,1(B , )7,5(−C  da )3,8( −D  wertilebidan 

01586 =−+ yx  wrfemde 

49494949.... ipoveT paralelur wrfeebs Soris manZili: 

(a) 053 =+− yx  da 0962 =+− yx ; (b) 0132 =+− yx  da tytx 21,32 +=+= ; 

(g) 0526 =+− yx  da 43 += xy ; (d) tytx 61,42 +=+=  da ττ 32,21 +=+= yx  

50505050.... ipoveT im wertilTa geometriuli adgili, romlebic Semdegi ori parale-
luri wrfeebidan Tanabari manZilebiT arian daSorebulni: 

(a) 0754 =+− yx  da 01154 =−− yx ; (b) 073 =+− yx  da 053 =+− yx  

51515151.... SeadgineT 0112 =−+ yx  da 0563 =−− yx  wrfeebis gadakveTiT miRebuli 

kuTxis biseqtrisis gantoleba, Tu mas )3,1( −M  wertili ekuTvnis 

52525252.... SeadgineT 0532 =−− yx  da 0746 =+− yx  wrfeebis gadakveTiT miRebuli 

kuTxis biseqtrisis gantoleba, Tu )1,2( −M  wertili am biseqtrisaze Zevs 

53535353.... SeadgineT materialuri wertilis moZraobis traeqtoriis gantoleba, Tu is 

0=− yx  wrfidan orjer meti manZiliTaa daSorebuli vidre abscisTa RerZidan 

54545454.... SeadgineT materialuri wertilis moZraobis traeqtoriis gantoleba, Tu is, 

drois yoveli momentisaTvis, samjer naklebi manZiliTaa daSorebuli 02 =+ yx  

wrfidan, vidre koordinatTa saTavidan 

55555555.... ipoveT samkuTxedis simaRleebis sigrZeebi, Tu misi wveroebia )5,2(A , )3,1(B  

da )0,7(C  

56565656.... )1,2(−A , )1,3(B  da )5,1(C  samkuTxedis wveroebia. ipoveT manZili B  wvrodan 

BC  gverdis medianamde 

57575757.... aCveneT, rom 013 =+− yx , 0123 =+− yx , 013 =−+ yx  da 0103 =++ yx  wrfee-

biT SemosazRvruli figura kvadrats warmoadgens. ipoveT misi farTobi 

58585858. . . . )6,0(A  da )0,8(B  kvadratis ori mezobeli wertilia. SeadgineT misi gverde-

bis gantolebebi 

59595959.... 010125 =−+ yx  da 029125 =++ yx  kvadratis ori gverdis gantolebebia. 

SeadgineT misi danarCeni gverdebis gantolebebi Tu cnobilia, rom )5,3(−A  mis 

gverdze Zevs 

60606060. . . . 053 =−+ yx  kvardatis erT-erTi gverdis gantolebaa, xolo )0,1(−O  misi 

simetriis centria. SeadgineT kvadratis danarCeni gverdebis gantolebebi 

61616161.... SeadgineT samkuTxedis mesame gverdis gantoleba da daadgineT wveroebis 

koordinatebi Tu )0,0(O  samkuTxedis medianebis gadakveTis wertilia da misi 

ori gverdis gantolebebia 04 =−+ yx  da 012 =−+ yx  
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62626262.... SeadgineT samkuTxedis mesame gverdis gantoleba Tu misi ori gverdis gan-

tolebebia 0123 =+− yx  da 01=+− yx , xolo 012 =−− yx  erT-erTi medianis 

gantolebaa 

63636363.... SeadgineT samkuTxedis gverdebis gantolebebi Tu misi ori medianis gan-

tolebebia 03 =−− yx  da 0945 =−+ yx , xolo )2,1(−A  misi erT-erTi wveroa 

64646464.... ipoveT samkuTxedis wveroebi Tu misi medianebis gantolebebia 03 =−− yx , 

0654 =−+ yx  da 0945 =−+ yx , xolo farTobia 6=S  

65656565.... SeadgineT samkuTxedis gverdebis gantolebebi Tu misi ori simaRlis gan-

tolebebia 0852 =+− yx  da 04 =−+ yx , xolo )4,3(A  misi erT-erTi wveroa  

66666666.... SeadgineT samkuTxedis gverdebis gantolebebi Tu misi ori biseqtrisis gan-

tolebebia 063 =−− yx  da 02 =−+ yx , xolo )4,2( −A  misi erT-erTi wveroa 

67676767.... SeadgineT samkuTxedis gverdebis gantolebebi Tu 0157 =+− yx  da 

057 =++ yx  erTi wverodan gamosuli simaRlisa da biseqtrisis gantolebebia, 

xolo )6,2(A  misi erT-erTi wveroa 

68686868.... SeadgineT samkuTxedis gverdebis gantolebebi Tu 02743 =+− yx  da 

052 =−+ yx  sxva da sxva wverodan gamosuli simaRlisa da biseqtrisis gan-

tolebebia, xolo )1,2( −A  misi erT-erTi wveroa 

69696969.... SeadgineT samkuTxedis gverdebis gantolebebi Tu 0113 =++ yx  da 

072 =++ yx  sxva da sxva wverodan gamosuli simaRlisa da medianis gantole-

bebia, xolo )7,2( −A  misi erT-erTi wveroa 

70707070.... SeadgineT samkuTxedis gverdebis gantolebebi Tu 052 =−+ yx  da 

010134 =−+ yx  erTi wverodan gamosuli biseqtrisisa da medianis gantolebebia, 

xolo )3,4(A  misi erT-erTi wveroa 

71717171.... 052 =−+ yx  da 0102 =++ yx  tolferda samkuTxedis ferdebis gantolebe-

bia. ipoveT samkuTxedis medianebis gadakveTis wertili, Tu )2,1(−M  mis fuZeze 

Zevs 

72727272.... 03043 =−+ yx  da 01243 =+− yx  wrfeebi 5=R  radiusiani wrewiris mxebebia. 

ipoveT mxebebiTa da Sexebis wertilebSi gavlebuli wrewiris radiusebiT 
Sedgenili oTxkuTxedis farTobi 

 

pasuxebi: pasuxebi: pasuxebi: pasuxebi:     

35353535.... (a) 3/2− ; (b) 3/4− ; (g) ar arsebobs; (d) 4/3 3; 36.36.36.36. (a) 3arctg− ; (b) )6/7(arctg ; (g) 

)7/1(arctg ; (d) )17/11(arctg ; 33337777.... 0165 =−+ yx , 025 =+− yx ;    38383838.... tytx 31,5 −−=+−= ; 

39393939.... )1,3( −A , )3,3(B  da )5/3;5/9(−C , 10/1cos 1 =α , 2/1cos 2 =α , 5/1cos 3 =α ; 

40404040. . . . 035 =−+ yx , 0115 =−− yx ; 41414141. . . . 72 +−= xy , 35,0 −= xy ; 42424242.... 012 =+− yx , 

032 =−+ yx ; 43434343.... 03243 =+− yx , 0743 =+− yx , 02434 =−+ yx , 0134 =++ yx ; 44444444.... 

(a) 08 =− yx , (b) 0678 =+− yx , (g) 0219 =+y , (d) 0301938 =+− yx , (e) 

0461957 =+− yx ; 45454545. . . . 02254 =+− yx , 0184 =−+ yx , 012 =+− yx ; 46464646.... 023 =+− yx , 

01463 =+− yx ; 47474747.... 0534 =−− yx ; 49494949.... (a) 20/10 ; (2) 13/132 ; (g) 20/103 ; (d) 
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13/135 ; 50505050.... (a) 0254 =−− yx ; (b) 043 =+− yx ; 51515151.... 0193 =−x ; 52525252.... 031010 =−− yx ; 

53535353.... 0)221( =±− yx ; 54545454.... yx )259(2 ±−= ; 55555555.... 53 , 2/3 , 5 ; 56565656. . . . 5 ; 57575757.... 1,12 ; 58585858.... 

02443 =−+ yx , 07443 =−+ yx , 01834 =+− yx  da 03234 =−− yx  an 

02443 =−+ yx , 02643 =++ yx , 01834 =+− yx  da 03234 =−− yx ; 59595959. . . . 

061512 =+− yx , 022512 =+− yx  an 061512 =+− yx , 0100512 =+− yx ; 60606060.... 

093 =+− yx , 033 =−− yx , 073 =++ yx ; 61616161.... )7,3(−A , )10,6(−B , )17,9( −C , 

0459 =++ yx ; 62626262.... 03 =−x  da 0135 =−− yx ; 63636363.... 032 =−+ yx , 01=−+ yx , 

062 =−+ yx ; 64646464.... )2,1(−A , )0,3(B , )4,5( −C ; 65656565.... 02325 =−+ yx , 01=+− yx , 

01143 =−+ yx ; 66666666.... 067 =−+ yx , 06 =−− yx , 0107 =−+ yx ; 67676767.... 01034 =+− yx , 

0207 =−+ yx , 0543 =−+ yx ; 68686868.... 0174 =−+ yx , 03 =−y , 0534 =−+ yx ; 69696969. . . . 

0233 =−− yx , 01997 =++ yx , 01334 =++ yx ; 70707070.... 07 =−+ yx , 057 =++ yx , 

0208 =+− yx ; 71717171.... )3/8,3/13(−A ;    72727272.... 3/100  da 2/75 . 

    

damatebiTi amocanebidamatebiTi amocanebidamatebiTi amocanebidamatebiTi amocanebi    

1.1.1.1. SeadgineT )1,0(A  wertilze gavlebuliim wrfis gantoleba, rom wrfis monak-

veTi, romelic 0103 =+− yx  da 082 =−+ yx  wrfeebs Sorisaa moqceuli, am 

wertiliT Suaze iyofa 

2.2.2.2. SeadgineT wrfis gantoleba, Tu pirvel sakoordinato meoTxedSia moqceuli 
misi monakveTis sigrZe orjer metia manZilze koordinatTa saTavidan am 
wrfemde, xolo wrfiTa da sakoordinato rerZebiT Sedgenili samkuTxedis 

farTobia 2/9  

3. 3. 3. 3. 0132 =+− yx  da 054 =−+ yx  wrfeebiT gansazRvruli kuTxis gverdebi 

bxy += 2  paraleluri wrfeebiTaa gadakveTili. daadgineT: (a) paraleluri 

wrfeebis kuTxis gverdebs Soris moqceuli monakveTebis Sua wertilebis ge-
ometriuli adgili; (b) im wertilTa geometriuli adgili, romlebic parale-

luri wrfeebis kuTxis gverdebs Soris moqceul TiToeul monakveTs 3=λ  
fardobiT yofs 

4.4.4.4. ipoveT tolferda samkuTxedis medianebis gadakveTis wertilisa da masSi 

Caxazuli wrewiris centris koordinatebi, Tu 07 =−+ yx  da 097 =−− yx  misi 

ferdebis gantolebebia, xolo )8,3( −M  wertili mis fuZeze Zevs 

5.5.5.5. tolferda samkuTxedSi 032 =+− yx  fuZis, xolo 054 =+− yx  ferdis gan-

tolebebia. )5/28;5/6(M  wertili samkuTxedis meore ferdze Zevs. ipoveT: (a) 

ferdis sigrZe; (b) medianebis gadakveTis wertilis koordinatebi; (g) sam-
kuTxedis farTobi 

6.6.6.6. )1,3( −−A , )5,1( −B , )3,9(C  wveroebis mqone samkuTxedis AB  da AC  gverdebi, 

saerTo wveros mxridan, 3=λ  fardobiTaa dayofili. aCveneT, rom dayofis wer-

tilebis samkuTxedis mopirdapire wveroebTan SemaerTebeli wrfeebi da AM  me-
diana erT wertilSi ikveTebian 

7.7.7.7. aCveneT, rom )2,3( −A , )5,1(B , )3,4(−C  wveroebis mqone samkuTxedis simaRleebi 

erT wertilSi ikveTebian. ipoveT im samkuTxedis farTobi, romlis wveroebsac 
samkuTxedis simaRleebis fuZeebi warmoadgens 
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pasuxebipasuxebipasuxebipasuxebi::::    

1.1.1.1. 044 =++ yx ; 2.2.2.2. pas: 03 =−+ yx ; 3.3.3.3. (a) 0294311 =+− yx ; (b) 023262 =+− yx ;  

4.4.4.4. )1053;57( −− ; 5. 5. 5. 5. (a) 17/21 ; (b) )8/11;16/17( ; (g) 5/66  

 

 

 

 

 

    

                                                                                                                                                                        $2.    $2.    $2.    $2.    sibrtyesibrtyesibrtyesibrtye    

sibrtyis veqtorulsibrtyis veqtorulsibrtyis veqtorulsibrtyis veqtorul----parametruli saxis gantoleba:  parametruli saxis gantoleba:  parametruli saxis gantoleba:  parametruli saxis gantoleba:  Rtqptrr ∈⋅+⋅+=
→→→→

ττ ,,0 , 

sadac ),,( 321 pppp =
→

 da ),,( 321 qqqq =
→

 sibrtyeze nebismierad aRebuli 

arakolinearuli veqtoebia, 
→

0r  _sibrtis ),( 000 yxM  wertilis radius-veqtoria, xolo 

→
r  _sibrtyis ),( yxM  mimdinare wertilis radius-veqtori. Rt ∈τ,  parametrebi 

ewodebaT 

 

sibrtyis zogadi saxis gantoleba: sibrtyis zogadi saxis gantoleba: sibrtyis zogadi saxis gantoleba: sibrtyis zogadi saxis gantoleba:     0=+++ DCzByAx , 

sadac ,A  B , C  da D  nebismieri namdvili ricxvebia, amasTan A , B  da C  ricxvebs 

Soris erTi mainc araa nulis toli ( 0222 ≠++ CBA ). veqtori ),,( CBAn =
→

 sibrtyis 

marTobuli veqtoria, mas sibrtyis normali ewodeba. 

 

 

 ),( 000 yxM

 ),( yxM
 →
p

 →
q

  
),,( CBAn =

→
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sibrtyisibrtyisibrtyisibrtyis gantoleba RerZTa monakveTebSis gantoleba RerZTa monakveTebSis gantoleba RerZTa monakveTebSis gantoleba RerZTa monakveTebSi::::            1=++
c

z

b

y

a

x
, 

sadac a , b  da c , absoluturi mniSvnelobiT, im monakveTebis sigrZeebis tolia, 
romlebsac sibrtye sakoordinato RerZebze CamokveTs.  

    

sibsibsibsibrtyis normaluri saxis gantolebartyis normaluri saxis gantolebartyis normaluri saxis gantolebartyis normaluri saxis gantoleba                0coscoscos =−++ pzyx γβα ,    

sadac p  _koordinatTa saTavidan sibrtyemde manZilis tolia, xolo α , β  da γ   

koordinatTa saTavidan sibrtyeze daSvebuli marTobis, Sesabamisad, OX , OY  da OZ  
RerZTan Sedgenili kuTxeebia.   

 

sibrtsibrtsibrtsibrtyis parametruli saxis gantolebayis parametruli saxis gantolebayis parametruli saxis gantolebayis parametruli saxis gantoleba    

Rt

qptzz

qptyy

qptxx

∈








⋅+⋅+=
⋅+⋅+=
⋅+⋅+=

τ
τ
τ
τ

,,

330

220

110

 

es tolobebi miiReba, Tu sibrtyis veqtorul parametruli saxis gantolebas CavwerT 
koordinatobrivad. 

manZili wertilidan sibrtyemdemanZili wertilidan sibrtyemdemanZili wertilidan sibrtyemdemanZili wertilidan sibrtyemde            ),( 000 yxM     wertilidan 0=+++ DCzByAx  gantole-

biT mocemul sibrtyemde manZili gamoiTvleba formuliT 

222

000 ||

CBA

DzCyBxA
d

++

+++
=  

 

 X

 Y

 Z

 a
 b

 c

 

 X

 Y

 Z

 p
 O

 N •
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sibrtyeTa kona:sibrtyeTa kona:sibrtyeTa kona:sibrtyeTa kona: Tu 01111 =+++ DzCyBxA  da 02222 =+++ DzCyBxA  gantolebebiT 

mocemuli sibrtyeebi ikveTebisn, maSin maTi TanakveTa wrfes warmoadgens. yvela im 
sibrtyeTa erTobliobas, romlebic am wrfeze gadis _sibrtyeTa kona ewodeba. 

0)( 22221111 =+++⋅++++ DzCyBxADzCyBxA λ  

gantoleba, R∈λ , gansazRvravs konaSi Semaval nebismieri sibrtyes.  

 

amocanebiamocanebiamocanebiamocanebi    

1111.... SeadgineT im sibrtyis parametruli saxis gantoleb, romelic gadis:  

(1) )2,0,1(A  wertilze )3,2,1(=
→
p  da )1,3,0(=

→
q  veqtorebis paralelurad   

(2) )1,2,1(A  wertilze i  da j  veqtorebis paralelurad 

(3) )1,7,1(A  wertilze OXZ  sibrtyis paralelurad 

(4) )2,3,5(A  da )1,0,1(B  wertilebze )3,3,1( −=
→
p  veqtoris paralelurad 

(5) )7,5,1(A  wertilze da OX  RerZze 

(6) OY  RerZze )1,2,1(=
→
p  veqtoris paralelurad 

(7)  koordinatTa saTaveze da )1,0,1(A  da )1,3,2( −−B  wertilebze 

(8) )3,2,1(A , )4,4,2(B  da )1,3,3(C  wertilebze 

2222.... SeadgineT sibrtyis zogadi saxis gantoleba, romelic gadis: 

(1) )1,1,1(A  wertilze )0,2,1(=
→
p  da )3,1,0(=

→
q  veqtorebis paralelurad 

(2) )1,0,31(A  wertilze da abscisTa RerZze 

(3) )2,2,1(A  wertilze OXZ  sibrtyis paralelurad 

(4) koordinatTa saTaveze da )2,0,1(A  da )3,0,0(B  wertilebze 

(5) )1,0,1(A , )3,2,0(B  da )1,2,0(C  wertilebze 

3333.... SeadgineT im sibrtyis zogadi saxis gantoleba, romelic gadis wertilze 

)2,2,1( −A  da marTobulia veqtoris )3,1,2( −=
→
n   

4444.... daadgineT Semdegi gantolebebiT mocemuli sibrtyis, sakoordinato sistemis 
mimarT, ganlagebis Taviseburebebi: 

(1) 0=D ; (2) 0=A ; (3) 0=B ; (4) 0=C ; (5) 0,0 == DA ; (6) 0,0 == DB ; (7) 

0,0 == DC ;  

(8) 0,0 == CB ; (9) 0,0 == CA ; (10) 0,0 == BA ; (11) 0,0,0 === DCB ;   
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(12) 0,0,0 === DCA ; (13) 0,0,0 === DBA  

5555.... SeadgineT sibrtyis zogadi saxis gantoleba 

(1) uzvyvux ⋅+=−=⋅−⋅+= 32,4,432 ;  (2) vuzvuyvux ⋅−⋅+=−=+= 465,,  

6666.... SeadgineT sibrtyis parametruli saxis gantoleba 

(1) 063 =+− zyx ; (2) 032 =−−− zyx  

7.7.7.7.  ipoveT sibrtyis mier sakoordinato RerZebze CamokveTili monakveTebis 
sigrZeebi:  

(1) 018932 =+−+ zyx ; (2) 02052 =−+− zyx ;  

(3) vuzuyvux −+=+=++= 3,2,1 ; (4) vuzvuyux 31,422,23 ++=+−=+=  

8888.... SeadgineT sibrtyis gantoleba, romelic gadis wertilze )7,5,3( −A  da sa-

koordinato RerZebze toli sigrZis monakveTebs CamokveTs 

9.9.9.9. gamoTvaleT im paralelepipedis moculoba, romelic sakoordinato 

sibrtyeebiTa da 0301553 =−+− zyx   sibrtyiT  

10.10.10.10. )0,1,2(A , )5,3,1(B , )4,3,6(C  da )8,7,0( −D  tetraedris wveroebia. SeadgineT im 

sibrtyis gantoleba, romelic AB  wibosa da CD  wibos Sua wertilze gadis 

11111111.... SeadgineT )2,0,0(A , )5,0,3(B , )0,1,1(C  da )2,1,4(D  wveroebis mqone tetraedris 

waxnagebis gantolebebi 

12121212.... dadadgineT Semdegi sibrtyeebidan romlebi kveTen erTmaneTs, arian parale-
luri an erTmaneTs emTxvevian 

(1) 013 =++− zyx  da 0252 =−+− zyx ; (2) 0422 =+++ zyx  da 08424 =+++ zyx ;  

(3) 0223 =+−+ zyx  da 01246 =+−+ zyx ;  

(4) vuzuyvux −+=+=++= 3,2,1  da '3'1,'4'22,'23 vuzvuyux ++=+−=+= ;  

(5) vuzvyvux −=+=+= ,1,2  da '22,''1,''32 vzvuyvux −=++=++= ;  

(6) vuzvyvux −+=+=++= 3,2,22  da '2,'',''3 vzvuyvux −=+=+=  

13131313.... ipoveT Semdeg sibrtyeebs Soris moTavsebuli kuTxis kosinusebi  

(1) 0622 =+−+ zyx  da 0822 =++− zyx ; 

(2) 0222 =++− zyx  da 05 =−++ zyx ; 

(3) vuzuyvux −+=+=++= 3,2,1  da '3'1,'4'22,'23 vuzvuyux ++=+−=+= ;  

14141414.... SeadgineT )3,2,1( −A  wertilze gavlebuli im sibrtyis gantoleba, romelic 

)1,1,1(B , )1,0,2( −C  da )5,4,3(D  wertilebze gavlebuli sibrtyis paraleluria   

15.15.15.15. mocemulis  paralelepipedis )1,1,1(A  wvero da misi 012 =−++ zyx , 

0232 =+++ zyx  da 03 =+−− zyx  araparaleluri waxnagebis gantolebebi. 

SeadgineT misi danarCeni sami waxnagis gantolebebi   
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16161616.... aCveneT, rom 0622 =+−+ zyx , 0822 =++− zyx  da 01022 =+++ zyx  

araparaleluri waxnagebis mqone paralelepipedi marTkuTxaa  

17171717.... ipoveT )5,3,1(A  wertilidan 012 =−++ zyx  da 0323 =−++ zyx  sibrtyeebis 

TanakveTis wrfeze daSvebuli perpendikularis B  fuZe  

18181818.... SeadgineT im sibrtyis gantoleba, romelzedac koordinatTa saTavidan daS-
vebuli marTobis fuZea )3,1,1( −A   

19191919.... SeadgineT sibrtyis gantoleba, romelic OZ  RerZze gadis da 

0752 =−−+ zyx  sibrtyestan o45 -ian kuTxes adgens  

20.20.20.20. SeadgineT sibrtyis gantoleba, romelic 0532 =+−+ zyx , 01223 =−+− zyx  

wrfeze gadis da paraleluria veqtoris: (1) )1,1,1(=
→
n ; (2) )13,7,4( −−=

→
n    

21212121.... 05 =++ zyx , 04 =+− zx  wrfiT gansazRvruli konidan ipoveT is sibrtye, 

romelic 01284 =+−− zyx  sibrtyesTan 4/π -is tol kuTxes adgens   

22222222.... SeadgineT sibrtyis gantoleba, romelic 0235 =−+− zyx  sibrtyis marTo-

bulia da: 

(1) maTi gadakveTis wrfe OXY  sibrtyeSi Zevs; (2) gadis 0532 =−+− zyx , 

022 =+−+ zyx  wrfeze; (3) gadis 0532 =−+− zyx , 022 =++− zyx  wrfeze 

23232323.... gamoarkvieT romeli sakoordinato sibrtye miekuTvneba konas, romelic 

0624 =−+− zyx  da 09356 =−++ zyx  sibrtyeebiTaa gansazRvruli  

24242424.... SeadgineT sibrtyis gantoleba, romelic sami 02 =+−+ zyx , 0134 =−+− zyx  

da 052 =−+ yx  sibrtyis gadakveTis wertilze da: (1) abscisTa RerZze; (2) 

koordinatTa saTaveze da )2,3,1(A  wertilze; (3) paraleluria OXZ  sibrtyis 

25.25.25.25. ipoveT manZili paralelur sibrtyeebs Soris 

(1) 0722 =+−− zyx  da 017442 =+−− zyx ; (1) 015426 =+−+ zyx  da 

010639 =+−+ zyx  

26.26.26.26. SeadgineT im sibrtyeTa gantolebebi, romlebic 0473 =−+− zyx  da 

02535 =+−+ zyx  sibrtyeebiT gansazRvrul orwaxnaga kuTxes Suaze hyofs    

27.27.27.27. ipoveT )4,6,0(A , )3,5,3(B , )5,11,2( −−C  da )4,1,1( −D  wveroebis mqone tetraed-

ris A  wverodan daSvebuli simaRlis sigrZe    

28. 28. 28. 28. SeadgineT im sibrtyeTa gantolebebi, romlebic 0622 =−−− zyx  sibrtyidan 

7=d -is tol manZilzea moTavsebuli 

29.29.29.29. ipoveT im sferos centri da radiusi, romelic sakoordinato sibrtyeebiTa 

da 05721011 =−−− zyx  sibrtyiT SemosazRvrul tetraedrSia Caxazuli  

30.30.30.30. ipoveT 0884 =+++ zyx , 0222 =++− zyx  da 01243 =++ yx  sibrtyeebis mier 

OXY  sibrtyeSi Sedgenili samkuTxedis is wertili, romelic Tanabari manZile-
biTaa daSorebuli am sibrtyeebidan 
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PPPPპპპპasuxasuxasuxasuxებიებიებიები    

1. 1. 1. 1. (1) ττ ++=+=+= tztytx 32,32,1 ;    (2) 1,2,1 =+=+= zytx τ ; (3) 

τ+==+= 1,7,1 zytx ; (4) τττ 32,333,45 −+=++=++= tztytx ; (5) 

τ+=+== 7,5,1 ztyx ;  

(6) ττ =+== ztytx ,2, ; (7)  τττ +=−=−= tzytx ,3,2 ;  

(8) τττ 23,22,21 −+=++=++= tztytx ;  

2.2.2.2.  (1) 0436 =−+− zyx ;    (2) 0=y ; (3) 02 =−y ; (4) 0=y ; (5) 022 =−+ yx ;      

3.3.3.3. 0632 =++− zyx ; 5.5.5.5.  (1) 0164 =+−− zyx ;    (2) 055 =+−+ zyx ;  

6.6.6.6.  (1) vuzuyvux 33,, +==−= ;    (2) vuzvuyux 3,1,1 +=−−−=+= ;  

7. 7. 7. 7. (1) 2,6,9 −− ;    (2) 4,10,20 − ; (3) 0,0,0 ; (4) 4/17,3/17,5/17 − ;  

8.8.8.8. 01=−++ zyx ; 9.9.9.9. 20; 10.10.10.10. 0651127 =−++ zyx ; 11.11.11.11.  023 =+−− zyx , 024 =+−− zyx
, 06382 =+−− zyx , 093112 =+−− zyx ; 12. 12. 12. 12. (1) da (4) gadaikveTebian; (2) da (5) er-

TmaneTs emTxvevian; (3) da (6) paralelurebi arian; 13. 13. 13. 13. (1) 0 ; (2) 33/1 ; (3) 6/3 ;  

14.14.14.14. 033582 =−+− zyx ; 15.15.15.15. 042 =−++ zyx , 0632 =−++ zyx , 01=+−− zyx ; 17. 17. 17. 17. 

)4,1,2(−B ;  

18.18.18.18. 0113 =−+− zyx ; 19.19.19.19.  03 =+ yx , 03 =− yx ; 22220.0.0.0. (1) 01911176 =−+− zyx ;    (2) konaSi 

Semavali nebismieri sibrtye; 21.21.21.21. 012720 =−++ zyx , 04 =+− zx ; 22. 22. 22. 22. (1) 

0626315 =−−− zyx ;        

(2) 022 =+−+ zyx ;    (3) 093 =−+ zx ;    23.23.23.23. OXZ ; 24.24.24.24. (1) 02 =− zy ;    (2) 03 =− yx ;    (3) 

03 =−y ; 25.25.25.25.  (1) 2/1 ; (2) 146/25 ; 26.26.26.26. 0362 =+−+ zyx ; 27.27.27.27. 3 ; 28.28.28.28. 02722 =−−− zyx ; 

29.29.29.29. )2/3,2/3,2/3( −− ; 30. 30. 30. 30. )0,6/5,6/19( −−  
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                                                                                                        $ 3. $ 3. $ 3. $ 3. wrfe da sibrtye sivrceSiwrfe da sibrtye sivrceSiwrfe da sibrtye sivrceSiwrfe da sibrtye sivrceSi    

 

vTqvaT, mocemulia wrfe kanonikuri saxis gantolebiT 

r

zz

q

yy

p

xx 000 −
=

−
=

−
 

da sibrtye zogadi saxis gantolebiT 

0=+++ DCzByAx . 

wrfisa da sibrtyis paralelurobis pirobaparalelurobis pirobaparalelurobis pirobaparalelurobis piroba  0=++ CrBqAp  

wrfisa da sibrtyis marTobulobismarTobulobismarTobulobismarTobulobis    pirobapirobapirobapiroba   
r

C

q

B

p

A ==  

α  kuTxe kuTxe kuTxe kuTxe wrfesa da sibrtyes Soris:    
222222

sin
rqpCBA

CrBqAp

++⋅++

++=α  

piroba imisa, rom wrfe sibrtyeze Zevs:     




=+++
=++

0

0

000 DCzByAx

CrBqAp
 

    

amocanebiamocanebiamocanebiamocanebi    

1.1.1.1. gamoarkvieT, mocemuli wrfe mocemul sibrtyeze mdebareobs, misi 
paraleluria Tu kveTs mas. Tu kveTs_ipoveT gadakveTis wertili 

(1) tztytx −=+−=+= 2,1,42  da 0134 =+−+ zyx ; (2) tztytx 2,1,32 −=+−=−=  

da 03 =+−+ zyx ; (3) tztytx 33,48, −−=−−==  da 05 =+−+ zyx ; (4) 

5

2

1

3

2

1 +=
−
+=− zyx

 da 0334 =+−+ zyx ; (5) 
4

5

1

4

5

7 −=−=− zyx
 da 0523 =−+− zyx

; (6) 
34

3

2

1 zyx =−=+
 da 05233 =−+− zyx ; (7) 0222,0432 =+−−=++− zyxzyx  da 

0854 =+−− zyx ; (8) 032,09332 =++−=−−− zyxzyx  da 012 =−+− zyx ; (9) 

062,016753 =−+−=+−+ zyxzyx  da 045 =−− zx  

2.2.2.2. daadgineT, m -is ra mniSvnelobisaTvis ara aqvs 

tzmtytx 23,2,31 −−=+=+−=  wrfes 0233 =−++ zyx  sibrtyesTan saerTo wer-

tili 

3.3.3.3. daadgineT, a  da d  parametrebis ra mniSvnelobisaTvis Zevs 
2

3

2

1

3

2

−
−=+=− zyx

 

wrfe 02 =+−+ dzyax  sibrtyeze 
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4.4.4.4. daadgineT, a  da c  parametrebis ra mniSvnelobisaa 

01434,0323 =++−=++− zyxzyx  wrfe 028 =+++ czyax  sibrtyis marTobuli 

5.5.5.5. mocemuli 
→→→→

⋅+⋅+= 211 avaurr  sibrtyisa da 
→→→

+= atrr 0  wrfisaTvis, daaddgineT 

uacilebeli da sakmarisi pirobebi imisa, rom:  (1)  wrfes sibrtyesTan ara aqvs 
saerTo wertili, (2) wrfe Zevs sibrtyeze, (3) wrfe kveTs sibrtyes 

6.6.6.6. ipoveT 
→→→

+= atrr 0  wrfisa da 
→→→→

⋅+⋅+= 211 avaurr  sibrtyis gadakveTis wertilis 

radius veqtori 

7777.... gamoarkvieT wrfisa da sibrtyis urTierT mdebareoba:  

(1) tztytx 41,27,32 +−=−=−=  da vuzvuyvx −=++=+= ,241,1 ;  

(2) 0153,0232 =+−+=−+− zyxzyx  da vuzvuyvux −=++=++= 8,243,34 ;  

(3) 
3

2

2

3

10

1 +=
−
−=− zyx

 da vuzvuyvux 22,342,2103 ++−=+−=−+=  

8.8.8.8. SeadgineT sibrtyis gantoleba, romelic gadis koordinatTa saTaveze da 

wrfeze tztytx 25,42,31 −=+−=+=  

9.9.9.9. SeadgineT sibrtyis gantoleba, romelic gadis 

0132,0423 =−+−=−−+ zyxzyx  wrfeze da paraleluria wrfis 

tztytx 4,61,32 =+−=+=  

10.10.10.10. SeadgineT sibrtyis gantoleba, romelic gadis OZ  RerZze da paraleluria 
wrfis tztytx 31,2,2 +==+=  

11.11.11.11. SeadgineT wrfis gantoleba, romelic Zevs 022 =−+− zyx  sibrtyeSi da 

kveTs wrfeebs: tztytx 34,22,1 +=+=+= , ','24,'1 tztytx −=+=−=  

12.12.12.12. SeadgineT wrfis gantoleba, romelic gadis koordinatTa saTaveze da kveTs 

wrfeebs: tztytx 31,41, −=+== , '51,'8,'71 tztytx +=−=+=  

13.13.13.13. SeadgineT wrfis parametruli saxis gantoleba, romelic 07323 =−−− zyx  

sibrtyis paraleluria, gadis wertilze )4,2,3( −−A  da kveTs 

tztytx 21,24,32 +=−−=+=  wrfes 

11114444.... ipoveT kuTxe wrfesa da sibrtyes Soris: 

(1) tztytx 85,72,111 −=−=+=  da 010287 =−+− zyx ;  

(2) 
1

2

1

6

2

3

−
+=

−
−=− zyx

 da 09242 =−+− zyx  

(3) 0273,0724 =−+=+−+ zyxzyx  da 013 =+−+ zyx ;  

11115555.... SeadgineT )1,2,1(A  wertilidan 05273 =+−+ zyx  sibrtyeze daSvebuli mar-

Tobi wrfis gantoleba 

11116666.... ipoveT )5,11,2( −A  wertilis gegmili 0724 =+−+ zyx  sibrtyeze  
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17.17.17.17. ipoveT )5,5,6( −M  wertilis simetriuli wertili 0432 =−+− zyx  sibrtyis 

mimarT 

18.18.18.18. ipoveT )4,5,4( −N  wertilis simetriuli wertili im sibrtyis mimarT, rome-

lic 01,03 =−+−=−++ zyxzyx   da 0,0 ==+ yzx  wrfeebze gadis 

11119999.... SeadgineT sibrtyis gantoleba, romelic tztytx 21,3,52 +−=+=+=  wrfeze 

gadis da 0334 =+−+ zyx  sibrtyis marTobulia 

20202020.... ipoveT gegmili 01523 =+−− zyx  sibrtyeze Semdegi wrfisa: 

(1) tztytx +=+=+= 2,3,21 ; (2) 0432,05 =−+−=−++ zyxzyx  

21.21.21.21. aCveneT, rom tztytx 46,21,58 +=+=+=  da '24,'2,'311 tztytx −=+=+=  

wrfeebi ikveTebian da SeadgineT im sibrtyis gantoleba, romelSic es wrfeebi 
ndebareoben 

22.22.22.22. SeadineT im sibrtyis gantoleba, romelSic )1,2,1( −A  wertilidan 

01=+−+ zyx  da 032 =+ yx  sibrtyeebisadmi gavlebuli perpendikularebi mde-

bareoben 

23.23.23.23. aCveneT, rom tztytx 23,1,3 +=−==  da '43,'2,'61 tztytx −==−−=  wrfeebi 

paraleluria da SeadgineT im sibrtyis gantoleba, romelSic es wrfeebi nde-
bareoben 

24.24.24.24. SeadgineT tztytx 3,2, −===  da '24,'43,'51 tztytx +=+=+=  wrfeebis pa-

raleluri sibrtyis gantoleba, romelic )3,1,4( −A  wertilze gadis 

25.25.25.25. SeadgineT sibrtyis gantoleba, romelic tztytx 21,72,45 +=+=+−=  wrfe-

ze gadis da '3,'21,' tztytx −=−==  wrfis paraleluria 

26.26.26.26. SeadgineT sibrtyis gantoleba, Tu cnobilia, rom is 02 =−++ zyx  sibrtyis 

paraleluria da tztytx −−=−== 1,5,2  wrfe masze Zevs 

27.27.27.27. SeadgineT sibrtyis gantoleba, romelic )2,2,1( −A  wertilze gadis da 

2

3

3

6

4

3 −=
−
−=+ zyx

 wrfis marTobulia 

28.28.28.28. ipoveT )3,2,1(A  wertilidan tztytx 26,1,38 −=+=+=  wrfeze daSvebuli 

marTobis fuZe 

29.29.29.29. ipoveT manZili )2,3,1( −P  wertilidan tztytx 2,31,21 =+=−=  wrfemde 

30.30.30.30. SeadgineT )4,2,5(D  wertilidan 
24

1

3

2 zyx =+=−
 wrfeze daSvebuli marTobi 

wrfis parametruli saxis gantoleba 

31.31.31.31. ipoveT:   

(1) )1,1,3( −−P  wertilis simetriuli wertili 052,01334 =+−=−− zyyx  wrfis 

mimarT;  

(2) )10,3,4(Q  wertilis simetriuli wertili 
5

3

4

2

2

1 −=−=− zyx
 wrfis mimarT 
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32.32.32.32. SeadgineT Semdegi wrfeebis saerTo perpendikularis gantoleba: 

(1) 
22

1

3

2 zyx =
−
+=−

 da  1,22,31 =+=+−= ztytx ;  

(2) 
1

9

2

3

1

7

−
−=−=− zyx

 da  
3

1

2

1

7

3 −=−=
−
− zyx

 

pasuxebi pasuxebi pasuxebi pasuxebi     

1.1.1.1. (1) )3,2,2( −−A ; (2), (6), (8) wrfe sibrtyis paraleluria; (3), (4), (7) wrfe Zevs 

sibrtyeze; (5) )1,3,2(A ; (9) )6,4,2(A ; 2.2.2.2. 1=m ; 3.3.3.3. 11,2 =−= da ; 4.4.4.4. 1,5 == da ;  

5.5.5.5. (1) 0)(,0 210121 ≠⋅⋅−=⋅⋅
→→→→→→→
aarraaa ; (2) 0)(,0 210121 =⋅⋅−=⋅⋅

→→→→→→→
aarraaa ; (3) 021 ≠⋅⋅

→→→
aaa ;  

6.6.6.6. 
→

→→→

→→→→
→→

⋅⋅

⋅⋅−
+= a

aaa

aarr
rr

21

2101
0

)(
,  021 ≠⋅⋅

→→→
aaa ; 7777.... (1) wrfe sibrtyis paraleluria; (2) 

)1,1,1(A ; (3) wrfe Zevs sibrtyeze; 8888.... 0101716 =−− zyx ; 9999.... 05972 =++− zyx ; 10101010.... 

02 =− yx ; 11111111.... 1,2,2 === ztytx ; 12121212.... 044,07 =−+=+− zyxzyx ; 13131313.... 

tztytx 94,62,53 +−=−−=+= ; 11114444.... (1) o45 ; (2) o30 ; (6) 
711

19
arcsin ; 15151515.... 

tztytx 21,72,31 −=+=+= ; 16161616.... )1,1,1(' −−A ; 17171717.... )1,7,2(' −M ; 18181818.... )2,7,2(' −−N ; 19999.... 

01411137 =+−− zyx ; 20202020.... (1) 0275,01523 =−−+=+−− zyxzyx ; (2) 

01523,05 =+−−=−++ zyxzyx ; 21212121.... 048228 =−+− zyx ; 22222222.... 0223 =++− zyx ; 23232323.... 

072 =+−− zyx ; 24242424.... 06361716 =−−− zyx ; 25252525.... 098151417 =++− zyx ; 26262626.... 

04 =−++ zyx ; 27272727.... 06234 =++− zyx ; 28282828.... )8,0,5('A ; 29292929.... 17/692=d ; 30303030.... 

tztyx 24,2,5 +=−== ; 31313131.... (1) )3,7,5(' −P ; (2) )6,9,2('Q ; 32323232.... (1) 

035131812,01452218 =++−=−−+ zyxzyx ; (2) 
4

3

12

1 +==− zyx
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                                                                                                                                                                        $4. $4. $4. $4. wrfe sivrceSiwrfe sivrceSiwrfe sivrceSiwrfe sivrceSi    

),,( rqpa =
→

 mimmarTveli veqtorisa da mocemul ),,( 000 zyxM  wertilze 

gavlebuli wrfis veqtorul parametruli saxisveqtorul parametruli saxisveqtorul parametruli saxisveqtorul parametruli saxis gantolebaa 

Rtatrr ∈+=
→→→

,0 , 

sadac 
→

0r  aris M  wertilis radius veqtori, 
→
r  aris wrfis mimdinare wertilis 

radius veqtori, xolo t  parametria. 

Tu wrfis am tolobas CavwerT koordinatobrivad, miviRebT wrfis parametruli parametruli parametruli parametruli 
saxissaxissaxissaxis gantolebas 

rtzz

Rtqtyy

ptxx

+=
∈+=

+=

0

0

0

, . 

Tu 0≠pqr , maSin ukanaskneli tolobebidan parametris gamoricxvis Sedegad 

miviRebT wrfis kanonikuri saxiskanonikuri saxiskanonikuri saxiskanonikuri saxis gantolebas  

r

zz

q

yy

p

xx 000 −
=

−
=

−
. 

wrfe SeiZleba ganvixiloT rogorc ori araparaleluri wrfis TanakveTis 
wertilebis simravle, amitom gvaqvs wrfis zogadi saxiszogadi saxiszogadi saxiszogadi saxis gantoleba 

0

0

2222

1111

=+++
=+++

DzCyBxA

DzCyBxA

 

amocanebiamocanebiamocanebiamocanebi    

1.1.1.1. SeadgineT wrfis parametruli saxis gantoleba, romelic gadis:  

(1) )3,0,2(M  wertilze da paraleluria )2,2,3( −−=
→
a  veqtoris  

(2) )3,2,1(A  wertilze da paraleluria abscisTa RerZis  

(3) )3,2,1(M  da )5,4,4(N  wertilze 

2.2.2.2. gamoarkvieT, )7,4,3(1A , )4,0,2(2A , )1,5,0(3 −A  da )2,3,1(4 −−A  wertilebidan 

romeli miekuTvneba tztytx 25,31,2 +=+=+=  wrfes 

3.3.3.3. SeadgineT )5,7,3(1A , )3,2,1(2A  da )1,0,3(3A  wveroebis mqone samkuTxedis 1A  

wverodan gavlebuli medianis parametruli saxis gantoleba 
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4.4.4.4. SeadgineT )7,2,1(1 −A , )7,2,2(2 −A  da )5,4,3(3 −A  wveroebis mqone samkuTxedis 

1A  wverodan gavlebuli biseqtrisis parametruli saxis gantoleba 

5.5.5.5. CawereT Semdegi wrfeebi zogadi saxis gantolebis saxiT:  

(1) tztytx 63,32,21 +=+=+= ; (2) tztytx 21,6,38 +=−=+=  

6.6.6.6. SeadgineT Semdegi wrfeebi parametruli saxis gantolebis saxiT:  

(1) 01,032 =−+−=−++ zyxzyx ; (2) 052,0742 =−−+=−++ zyxzyx  

7.7.7.7. SeadgineT )4,2,1(1 −−A , )3,1,3(2 −A  da )7,1,5(3 −A  wveroebis mqone samkuTxedis 

2A  wverodan gavlebuli simaRlis parametruli saxis gantoleba 

8.8.8.8. SeadgineT Semdegi wrfeebi kanonikuri saxis gantolebis saxiT:  

(1) 05232,05 =+−+=++ zyxzyx ; (2) 0234,0223 =−−+=−+− zyxzyx  

9.9.9.9. SeadgineT im wrfis parametruli saxis gantoleba, romelic )4,1,0( −A  

wertilze gadis da paraleluria wrfis 06322,012 =+−+=−++ zyxzyx  

10.10.10.10. aCveneT, rom Semdegi wrfeebi paraleluria da ipoveT manZili maT Soris: 

(1) tztytx +−==−= 2,3,21  da '24,'65,'47 tztytx −=−=+=   

(2) tzytx 2,0,2 −===  da 01,03 =−+−=−++ zyxzyx  

(3) 03,013 =++−=+−+ zyxzyx  da 0932,0152 =−+−=−−+ zyxzyx  

11111111.... aCveneT, rom Semdegi wrfeebi emTxvevian erTmaneTs: 

(1) tztytx +=−=+= 11,27,38  da '210,'49,'65 tztytx −=+=−=   

(2) 068521941,0623 =−+−=−−+ zyxzyx  da 

0635433,0152 =−−+=−+− zyxzyx  

(3) tztytx 33,54, +=−−=−=  da 0527,0534 =−−−=−++ zyxzyx  

11112222.... aCveneT, rom Semdegi wrfeebi ikveTebian da ipoveT gadakveTis wertili: 

(1) 1,32,3 =+=−= ztytx  da '101,'131,'51 tztytx +=+=+=   

(2) tzytx −=−=+−= 4,1,32  da 01737,022 =−+−=+− zyxzy  

(3) 0133,01 =+−+=−+ zyxzx  da 082,032 =−−=+− zyyx  

11112222.... aCveneT, rom Semdegi wrfeebi acdenili wrfeebia da ipoveT manZili maT So-
ris: 

(1) tztytx 22,1,3 +=−=+=  da '3,'32,' tztytx =+=−=   

(2) tztytx =+−=−= ,41,63  da '3,4,'32 tzytx −==+−=  

(3) 0432,012 =−+−=+−+ zyxzyx  da 02,09 =−−=−++ zyxzyx  

(4) tztytx 21,23,32 +=−=+=  da '2,'31,'2 tztytx −=+=−=  
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pasuxebipasuxebipasuxebipasuxebi 

1.1.1.1. (1) )223(32 kjitkir −−++=
→

; (2) itkjir +++=
→

32 ; (3) )223(32 kjitkjir +++++=
→

; 

2222.... 1A  da 3A ; 3333.... tztytx 35,67,3 +=+=+= ; 4444.... tztytx +−=+=++= 7,2,)31(1 ; 5555.... 

(1) 0123,012 =+−=−− yxzy ; (2) 0162,033 =−+=−+ yxzy ; 6666.... (1) 

tztytx 2,1,32 −=+=+= ; (2) tztytx −=+−=−= 2,33,25 ; 7777.... 

tztytx 193,151,33 +−=+=+= ; 8888.... (1) 
13

1

12

1

5

−=+=
−

zyx
; (2) 

11

1

13

1

5

1 −=−=− zyx
; 9999.... 

tztytx 24,51,8 +−=−== ; 11110000.... (1) 
14

3
91 ; (2) 3 ; (3) 3/347 ; 11111111.... (1) )1,1,1( ; (2) 

)0,1,10( − ; (3) )4,0,3(− ; 11112222.... (1) 110/18 ; (2) 13/31 ; (3) 102/16  
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$5. $5. $5. $5. meormeormeormeore rigis wirebi e rigis wirebi e rigis wirebi e rigis wirebi     

sibrtyis yvela im wertilTa geometriul adgils, romelTagan TiToeuli 

Tanabari manZiliTaa daSorebuli sibrtyis erT arCeul wertilamde (centri) 

wrewiriwrewiriwrewiriwrewiri ewodeba. centriT ),( baO  wertilSi, R -radiusiani wrewiris gantoleba 

Caiwereba saxiT: 

222 )()( Rbyax =−+− , 

roca wrewiris centri koordinatTa sistemis saTaveSia, maSin misi gantolebaa 

222 Ryx =+ . 

wrewiris ),( 00 yxM  wertilSi gavlebuli mxebi wrfis gantolebaa 

2
00 ))(())(( Rbybyaxax =−−+−−  an 2

00 Ryyxx =+  

sibrtyis yvela im wertilTa geometriul adgils, romelTaTvis sibrtyis or 

fiqsirebul 1F  da 2F  wertilebamde (fokusebamde) manZilebis jami mudmivi 

sididea elifsielifsielifsielifsi ewodeba. sibrtyis 1F  da 2F  amorCeul wertilebs elifsis 

fokusebifokusebifokusebifokusebi ewodebaT.  

)0,(1 cF −  da )0,(2 cF  fokusebis mqone elifsis kanonikuri saxis gantoleba 

Caiwereba saxiT: 

1
2

2

2

2

=+
b

y

a

x
, 

sadac a , )( ac <  da b  elifsis didi da mcire naxevar RerZebia da 222 bac −= . 

elifsis eqscentrisiteti tolia: 1<=
a

cε . elifsis direqtrisa ewodebaT 

wrfeebs: 
ε
a

x ±= , Tu ba >  da 
ε
b

y ±=  Tu ab > . elifsis nebismieri wertilidan 

mis fokusebamde 1r  da 2r manZilebs fokaluri radiusebi ewodebaT, amasTan: 

xar ε+=1   da  xar ε−=2 . 

Eეlifsis   ),( 00 yxM  wertilSi gavlebuli mxebi wrfis gantolebaa 

1
2
0

2
0 =+

b

yy

a

xx
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sibrtyis yvela im wertilTa geometriul adgils, romelTaTvis sibrtyis or 

fiqsirebul 1F  da 2F  wertilebamde (fokusebamde) manZilebis sxvaobis 

absoluturi mniSvneloba mudmivi sididea hiperbolahiperbolahiperbolahiperbola ewodeba. 

)0,(1 cF −  da )0,(2 cF  fokusebis mqone hiperbolis kanonikuri saxis gantoleba 

Caiwereba saxiT: 

1
2

2

2

2

=−
b

y

a

x
, 

sadac a -s namdvili naxevarRerZi, xolo b -s warmosaxviTi naxevarRerZi 

ewodeba, amasTan 222 bac += .  

1
2

2

2

2

=+−
b

y

a

x
 

gantoleba gansazRvravs koordinatTa saTavis mimarT simetriuli hiperbolas, 

romlis fokusebic ordinatTa RerZze moTavsebuli (am SemTxvevaSi hiperbolis 

namdvili RerZia b2 ). 

erT da imave sakoordinato sistemaSi agebul 1
2

2

2

2

=−
b

y

a

x
 da 1

2

2

2

2

=+−
b

y

a

x
 

hiperbolebs erTmaneTis SeuRlebulebs uwodeben. hiperbolis eqscentrisiteti 

tolia: 1>=
a

cε . hiperbolis direqtrisa ewodebaT 
ε
a

x ±=   (
ε
b

y ±= ) wrfeebs.  

hiperbolis asimptotebi ewodebaT wrfeebs: x
a

b
y ±= . hiperbolis nebismieri 

wertilidan mis fokusebamde 1r  da 2r manZilebs fokaluri radiusebi ewodebaT, 

amasTan: 

 

axr += ε1   da   xar ε+−=2  marjvena StosaTvis 

axr −−= ε1   da   xar ε−=2  marcxena StosaTvis  

 hiperbolis ),( 00 yxM  wertilSi gavlebuli mxebi wrfis gantolebaa 

1
2
0

2
0 =−

b

yy

a

xx
 

sibrtyis yvela im wertilTa geometriul adgils, romelTaTvis sibrtyis 

fiqsirebul F  wertilamde da sibrtyis arCeul wrfemde manZilebi erTmaneTis 

tolia, parabolaparabolaparabolaparabola ewodeba. sibrtyis amorCeul wertils parabolis fokusi, 

xolo amorCeul  wrfes parabolis direqtrisa    ewodeba.   
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)0,
2

(
p

F  fokusisa da 
2

p
x −=  direqtrisis mqone parabolis kanonikuri saxis 

gantoleba Caiwereba saxiT: 

pxy 22 = ,    

0>p  ricxvs_ parabolis parametric ewodeba. parabolis nebismieri wertili 

fokaluri radiusia 
2

p
xr += . Tu parabolis ordinatTa RerZis marjvena mxare-

saa, maSin misi gantoleba pxy 22 −=  saxiT Caiwereba, xolo Tu misi simetriis 

RerZia ordinatTa RerZia, maSin gantoleba miiRebs saxes: 

pyx 22 =   roca is mdebareobs zeda naxevarsibrtyeSi 

pyx 22 −=   roca is mdebareobs qveda naxevarsibrtyeSi 

parabolis ),( 00 yxM  wertilSi gavlebuli mxebi wrfis gantolebaa 

)( 00 xxpyy +=  

    

    

                                                                                                                                                                                                                                                                                amocanebi:amocanebi:amocanebi:amocanebi:    

                                                                                                                                                                                                                                                                                    wrewiriwrewiriwrewiriwrewiri    

    

1.1.1.1. SeadgineT wrewiris gantoleba, romelic gadis )5,2(M  wertilze da romlis 

centria )2,1( −O  wertili 

2.  daiyvaneT kanonikur saxeze wrewiris Semdegi gantolebebi:  

   (1)  04222 =−−+ yxyx ; (2) 06222 =+++ yxyx ; (3) 02422 =+−+ yxyx ;  (4)  

08622 =−++ yxyx  

3.3.3.3. SeadgineT Semdeg wertilebze gavlebuli wrewiris gantoleba: )1,0(A , )0,3(B  , 

)0,1(−C  . 

4.4.4.4. SeadgineT 258622 =+−+ yxyx  wrewiris im diametris gantoleba, romelic 

0752 =−− yx  wrfis marTobulia 

5.5.5.5. SeadgineT 25)1()2( 22 =++− yx  wrewirisadmi gavlebuli mxebis gantoleba, Tu 

is gadis wertilze:  (1) )4,0(A ; (2) )0,7(B , (3) )3,5(C   

6.6.6.6. SeadgineT )5,7(N  wertilidan 25)1()4( 22 =++− yx  wrewirisadmi gavlebuli 

mxebis gantoleba. 
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7.7.7.7. SeadgineT im wrewiris gantoleba, romlis erT-erTi diametris boloebia 

)4,1(A  da )2,3(B  wertilebi 

8.8.8.8. SeadgineT )3,2( −O  centris mqone wrewiris gantoleba, Tu 02486 =−− yx  wrfe 

misi mxebia  

9.9.9.9. SeadgineT im wrewiris gantoleba, romelic )4,2(M  wertilze gadis da sa-

koordinato RerZebs exeba 

10. 10. 10. 10. rogor arian ganlagebulni sakoordinato sibrtyeze wertilebi, romelTa 

koordinatebi akmayofileben pirobas: 

    (1) 9)2()1( 22 ≥++− yx ; (2) 9)2()1(1 22 ≤++−≤ yx ;  

    (3) 






≤−+−

≤−+−

9)6()4(

25)2()1(
22

22

yx

yx
; (4) 





≥
≤−+

1||

0422

x

yyx
; (5) 





<
<+++

xy

yxyx

2

022

 

11.11.11.11. SeadgineT wrewiris gantoleba, Tu is )2,1(A  wertilze gadis da exeba 

wrfeebs: 

   (1) 03 =+− yx  da 01=−− yx ;  (2) 022 =+− yx  da 022 =−+ yx ;  

12.12.12.12. SeadgineT wrewiris gantoleba, Tu is exeba wrfeebs: 01=−x , 01 =−y  da 

01=−− yx   

13.13.13.13. SeadgineT 019222 =−++ xyx  wrewirisadmi gavlebuli im mxebis gantoleba, 

romelic gadis wertilze: (1) )1,1(A ; (2) )4,1(B ; (3) )2,5(C  

14.14.14.14. )1,3( −O  centris mqone wrewiri 01852 =+− yx  wrfeze 6 -is toli sigrZis 

qordas CamokveTs. SeadgineT am wrewiris gantoleba 

15.15.15.15. SeadgineT wrewiris gantoleba, Tu misi radiusia 5  da 012 =−− yx  wrfe 

mas )1,3(A wertilSi exeba 

16.16.16.16. SeadgineT im wrewiris gantoleba, romelic exeba 052 =−+ yx  da 

0152 =++ yx  paralelur wrfeebs, amasTan erT-erTs )1,2(A  wertilSi 

17.17.17.17. SeadgineT im wrewiris gantoleba, romelic )0,1(A  wertilze gadis da exeba 

or paralelur 022 =++ yx  da 0182 =−+ yx  wrfes 

18. 18. 18. 18. SeadgineT wrewiris gantoleba, Tu misi centri 02 =+ yx  wrfeze Zevs da 

romelic exeba 01034 =+− yx  da 03034 =−− yx  wrfeebidan TiToeuls 

19.19.19.19. SeadgineT im wrewiris gantoleba, romelic exeba 057 =−− yx  da 

013=++ yx  urTierTgadamkveT wrfeebidan TiToeuls, da erT-erTs )2,1(A  wer-

tilSi 
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20.20.20.20. SeadgineT wrewiris gantoleba romelic gadis koordinatTa saTaveze da ex-

eba 092 =−+ yx  da 022 =+− yx  urTierT gadamkveT wrfeebidan TiToeuls 

21.21.21.21. SeadgineT im wrewirTa gantolebebi, romelTa centrebic 0354 =−− yx  

wrfeze mdebareoben da romlebic 01032 =−− yx  da 0523 =+− yx  wrfeebs ex-

ebian 

22.22.22.22. SeadgineT im wrewirebis gantolebebi, romlebic exebian 01034 =−− yx , 

0543 =−− yx  da 01543 =−− yx  sami wrfidan TiToeuls 

23.23.23.23. daddgineT rogori mdebareoba aqvs )2,1( −A  wertils Semdegi wrewirebis mi-

marT: 

(1) 122 =+ yx ; (2) 522 =+ yx ; (3) 922 =+ yx ;  (4) 054822 =−−−+ yxyx ;  

(5) 081022 =+−+ yxyx   

24.24.24.24. SeadgineT wrewirebis centrebis geometriuli adgilis gantoleba: 

(1) 9)3( 22 =+− yx  da 1)1()2( 22 =−++ yx ;  

(2) 16)1()2( 22 =−++ yx  da 25)5()2( 22 =+++ yx ;  

(3) 06422 =+−+ yxyx  da 0622 =−+ xyx ;   

(4) 0222 =+−+ yxyx  da 12522 =+++ yxyx  

25.25.25.25. SeadgineT 0176422 =−−++ yxyx  wrewiris im diametris gantoleba, romelic 

      01325 =−+ yx  wrfis marTobulia 

26.26.26.26. ipoveT umoklesi manZili: 

(1) )8,6( −A  wertilidan 922 =+ yx  wrewiramde;  

(2) )9,3(A  wertilidan 0313302622 =++−+ yxyx  wrewiramde;  

(3) )2,7(−A  wertilidan 0151141022 =−−−+ yxyx  wrewiramde 

27.27.27.27. ipoveT 0127 =+− yx  wrfis 25)1()2( 22 =−+− yx  wrewirtan gadakveTis wer-

tilebi 

28. 28. 28. 28. gamoarkvieT, mocemuli wrfe wrewirs kveTs, exeba Tu ar ikveTeba masTan: 

(1) 32 −= xy  da 032322 =−+−+ yxyx ;  

(2) 5,05,0 −= xy  da 0122822 =++−+ yxyx ;  

   (3) 10+= xy  da 0122 =−+ yx  
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29.29.29.29. k -s ra mniSvnelobisaTvis kxy =  wrfe 0161022 =+−+ xyx  wrewirs:  

(1) kveTs;  (2) exeba; (3) ar kveTs mas 

30.30.30.30. SeadgineT 169)7()3( 22 =−+− yx  wrewiris im qordis gantoleba, romelic 

)5,3;5,8(A  wertiliT Suaze iyofa 

31.31.31.31. ipoveT 10)4()2( 22 =−+− yx  wrewiris im qordis sigrZe, romelic )2;1(A  

wertiliT Suaze iyofa 

32.32.32.32. SeadgineT wrewiris gantoleba, romelic gadis 0232222 =−−++ yxyx  da 

03512622 =−+−+ yxyx  wrewirebis gadakveTis wertilebze da )1,1( −A  wertilze 

33.33.33.33. SeadgineT 0322 =−++ yxyx  da  0233 22 =+++ yxyx  wrewirebis gadakveTis 

wertilebze gavlebuli wrfis gantoleba 

34.34.34.34. ipoveT 0101022 =−−+ yxyx  da 0402622 =−+++ yxyx  wrewirebis serTo 

qordis sigrZe 

35.35.35.35. SeadgineT 522 =+ yx  wrewirisadmi )2,1(−A  wertilze gavlebuli mxebis gan-

toleba 

36.36.36.36. SeadgineT 25)3()2( 22 =−++ yx  wrewirisadmi )7,5(−A  wertilze gavlebuli 

mxebis gantoleba 

37.37.37.37. daadgineT Tu ra kuTxiT ikveTebian 8)1()3( 22 =−+− yx  da 

2)2()2( 22 =++− yx  wrewirebi 

33338888.... daadgineT piroba imisa, rom 2
1

2
1

2
1 )()( Ryx =−+− βα  da 

2
2

2
2

2
2 )()( Ryx =−+− βα  wrewirebi marTi kuTxiT ikveTebian 

33339999.... daamtkiceT, rom 022 2222 =+−−−+ nmnymxyx  da 

022 2222 =−++−+ nmmynxyx  wrewirebi marTi kuTxiT ikveTebian 

40.40.40.40. SeadgineT 522 =+ yx  wrewirisadmi )3/5,3/5( −A  wertilze gavlebuli mxebis 

gantoleba 

41.41.41.41. SeadgineT 019222 =−++ xyx  wrewirisadmi )6,1(A  wertilze gavlebuli mxe-

bis gantoleba 

42.42.42.42. ipoveT kuTxe )2,4(A  wertilidan 1022 =+ yx  wrewirisadmi gavlebul mxebebs 

Soris 

44443333.... SeadgineT )3,2( −A  wertilidan 4)5()1( 22 =++− yx  wrewirisadmi gavlebul 

mxebebis wrewirTan Sexebis wertilebze gavlebuli qordis gantoleba 
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EEEEეეეეlifsilifsilifsilifsi    

 

44444444.... SeadgineT elifsis gantoleba, Tu:  

    (1) fokusebs Soris manZilia 12, xolo didi naxevarRerZi 10  

    (2) didi naxevarRerZia 13, xolo eqscentrisiteti 13/5  

45454545.... SeadgineT elifsis gantoleba, Tu:  

    (1) mcire naxevarRerZia 72 , xolo eqscentrisiteti 43  

(2) naxevarRerZebis jamia 10, xolo fokusebs Soris manZili 54  

46464646.... ipoveT RerZTa sigrZeebi, fokusebi da eqscentrisiteti Semdegi elifsebisa: 

  (1)  1694 22 =+ yx ;   (2) 94 22 =+ yx ;  (3)  43625 22 =+ yx   

47474747.... SeadgineT elifsis gantoleba, Tu misi erT fokusidan didi RerZis 

boloebamde manZilebia 9 da 3 

48484848.... elifsze gantolebiT 1
916

22

=+ yx
 ipoveT wertilebi, romlebic 7 -is toli 

manZiliT arian daSorebulni mcire RerZidan 

49494949.... 1
1625

22

=+ yx
 elifsze ipoveT iseTi wertili, romelic 2 -jer meti manZiliTaa 

daSorebuli marcxena fokusidan, vidre marjvenadan 

50505050.... SeadgineT elifsis kanonikuri saxis gantoleba, Tu mis direqtrisebs Soris 

manZilia 5 , xolo fokusebs Soris manZili 4  

51. 51. 51. 51. elifsis eqscentrisiteti 3/2 -is tolia. elifsis A  wertilis fokaluri 

radiusia 15. ipoveT manZili A  wertilidan am fokusis Sesabamis direqtri-

samde 

52.52.52.52. SeadgineT elifsis gantoleba, Tu misi fokusia )0,2(1F , am fokusis Sesabami-

si direqtrisaa 8=x , xolo eqscentrisitetia 2/1 . ipoveT meore fokusi da 

meore direqtrisa 

53.53.53.53. SeadgineT elifsis gantoleba, Tu misi fokusebia )0,1(1F  da )1,0(2F , xolo 

didi naxevarRerZi 1-is tolia 

55554.4.4.4. rogor arian ganlagebulni sakoordinato sibrtyeze wertilebi, romelTa 

koordinatebi akmayofileben pirobas: 
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    (1) 09183095 22 =+−++ yxyx ; (2) 054183095 22 =+−++ yxyx ;  

    (3) 26
3

4
1 xxy −−−= ; (4) 2652 yyx −−−+−=   

55555.5.5.5. SeadgineT elifsis gantoleba, Tu misi simetriis RerZebi sakoordinato 

RerZebis paraleluria da sakoordinato RerZebs exeba werttilebSi: )0,5(A , 

)2,0( −B  

56.56.56.56. ipoveT im oTxkuTxedis farTobi, romlis ori wvero 205 22 =+ yx  elifsis 

wveroebia, xolo darCenili ori wvero _elifsis mcire RerZis boloebia 

57.57.57.57. ipoveT manZili 1
2

2

2

2

=+
b

y

a

x
 elifsis marjvena fokusidan Sesabamis  

direqtrisamde 

58.58.58.58.  1
425

22

=+ yx
 elifze ipoveT wertilebi, romelTa abscisaa )3(−  

55559.9.9.9.  SeadfgineT 1
59

22

=+ yx
 elifsis )3/5,2( −M  wertilis Sesabamisi fokaluri 

radiusebis Semcveli wrfeebis gantolebebi 

60.60.60.60. ipoveT 1
1625

22

=+ yx
 elifsis )4,2,4( −−M  wertilis Sesabamisi fokaluri 

radiusebi. 

61.61.61.61. ipoveT 1
36100

22

=+ yx
 elifsis wertili, saidanac marjvena fokusamde  

   manZilia 14 . 

66662222.... ipoveT  1
716

22

=+ yx
 elifsis wertilebi, saidanac marcxena fokusamde 

manZilia 5,2 . 

63.63.63.63. ipoveT elifsis eqscentrisiteti, Tu:  

    (1) mcire RerZi, fokusebidan, o60 -iani kuTxiT mosCans 

    (2) fokusebs Soris manZili, mcire RerZis boliebidan, marTi kuTxiT mosCans 

    (3) manZili direqtrisebs Soris, fokusebs Soris manZilze, samjer metia 

64. 64. 64. 64. daadgineT, eqscentrisitetis ra mniSvnelobisaTvis iqneba elifsis marjvena 

fokisidan didi RerZisadmi aRmarTuli marTobis elifsTan gadakveTis wer-

tilisa da elifsis centris SemaerTebeli monakveTi elifis marcxeba da 

zeda wveroebis SemaerTebeli monakveTis paraleluri 
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65.65.65.65. SeadgineT elifsis gantoleba, romlis RerZebic sakoordinato wrfeebis pa-

raleluria, Tu is abscisTa da ordinatTa RerZebs, Sesabamisad, )0,3(A  da    

)4,0( −B  wertilebSi exeba. 

66666666.... SeadgineT elifsis gantoleba, romlis RerZebic sakoordinato wrfeebis 

paraleluria, Tu cnobilia, rom )2,3(−O  wertili misi centria da is exeba 

orive sakoordinato RerZs.  

67. 67. 67. 67. ipoveT 072 =−+ yx  wrfisa da 254 22 =+ yx  elifsis gadakveTis wertilebi 

68. 68. 68. 68. ipoveT 025103 =−+ yx  wrfisa da 1
425

22

=+ yx
 elifsis gadakveTis wertilebi 

69. 69. 69. 69. ipoveT 04043 =−− yx  wrfisa da 1
916

22

=+ yx
 elifsis gadakveTis wertilebi 

70. 70. 70. 70. gamoarkvieT, mocemuli wrfe elifss kveTs, exeba Tu ar ikveTeba masTan: 

(1) 032 =−− yx  da 1
916

22

=+ yx
; (2) 0102 =−+ yx  da 1

49

22

=+ yx
;  

   (3) 02023 =−+ yx  da 1
1040

22

=+ yx
 

71. 71. 71. 71. gamoarkvieT, m -is ra mniSvnelobisaTvis mxy +−=  wrfe 1
520

22

=+ yx
 elifss:  

(1) kveTs; (2) exeba mas; (3) ar ikveTeba masTan 

72. 72. 72. 72. daadgineT piroba imisa, rom mkxy +=  wrfe  1
2

2

2

2

=+
b

y

a

x
 elifss exeba  

73.73.73.73. daamtkiceT, rom 1
2

2

2

2

=+
b

y

a

x
 elifsisadmi, misi nebismieri diametris 

boloebze, gavlebuli mxebebi erTmaneTis paraleluria 

77774444.... SeadgineT 1
510

22

=+ yx
 elifsis im mxebebis gantolebebi, romlebic 

0723 =++ yx  wrfis paraleluria 

75.75.75.75. SeadgineT 204 22 =+ yx  elifsis im mxebebis gantolebebi, romlebic 

01322 =−− yx  wrfis marTobulia 

77776666.... ipoveT manZili 1
2430

22

=+ yx
 elifsisadmi 02324 =+− yx  wrfis paralelurad 

gavlebul mxebebs Soris 
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77.77.77.77. 1
818

22

=+ yx
 elifsze ipoveT wertili, romelic 02532 =+− yx  wrfidan 

umoklesi manZiliTaa daSorebuli. ipoveT es manZili 

77778888.... SeadgineT 1
520

22

=+ yx
 elifsisadmi gavlebuli im mxebebis gantolebebi, 

romlebic )3/5,3/10(A  wertilze gadian  

77779999.... SeadgineT 1
1625

22

=+ yx
 elifsisadmi )8,10( −A  wertilze gavlebuli mxebebis 

elifsTan Sexebis wertilebis SemaerTebeli qordis  gantoleba 

80. 80. 80. 80. SeadgineT sakoordinato RerZebis paraleluri RerZebis mqone elifsis gan-

toleba, Tu 02023 =−− yx  da 0206 =−+ yx  wrfeebi misi mxebebia 

81. 81. 81. 81. daamtkiceT, rom fokusebidan elifsis nebismier mxebamde manZilebis namrav-

li misi mcire naxevarRerZis kvadratis tolia 

82.82.82.82. SeadgineT elifsis gantoleba, Tu )0,3(1 −F  da )0,3(1F  wertilebi misi 

fokusebia, xolo 05 =−− yx  wrfe exeba mas 

83.83.83.83. SeadgineT elifsis gantoleba, Tu misi fokusebi koordinatTa saTavis 

mimarT simetriulni arian, mcire naxevarRerZia 2=b  da 025103 =−+ yx  wrfe 

misi mxebia 

84.84.84.84. ipoveT  459 22 =+ yx  da 02769 22 =−−+ xyx  elifsebis gadakveTis wertile-

bi. 

 

 

hiperbolahiperbolahiperbolahiperbola    

85.85.85.85. daadgineT 1
14425

22

=− yx
 hiperbolis: (1) naxevarRerZebi, (2) fokusebi, (3) 

eqscentrisiteti,  (4) asimptotebi, (5) direqtrisebi. 

86.86.86.86. daadgineT 1
64225

22

=− yx
 hiperbolis: (1) naxevarRerZebi, (2) fokusebi, (3) 

eqscentrisiteti, (4) asimptotebi, (5) direqtrisebi 

87.87.87.87. SeadgineT hiperbolis gantoleba, romlis fokusebic, koordinatTa saTavis 

mimarT simetriulad, ordinatTa RerZze Zevs, Tu: (1) fokusebs Soris manZilia 

122 =c  da eqscentrisiteti 5/6 , (2) asimptotebis gantolebebia xy
4

3±=  da 

direqtrisebs Soris manZili 
5

1
7 , (3) asimptotebis gantolebebia xy

3

2±=  da 

)13;5,4(A  wertili masze Zevs. 
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88.88.88.88. ipoveT 1
916

22

=− yx
 hiperbolis )4/9;5(−A  wertilis fokaluri radiusebi 

89898989.... rogor arian ganlagebulni sakoordinato sibrtyeze wertilebi, romelTa 

koordinatebi akmayofileben pirobas: 

    (1) 09183095 22 =−+−− yxyx ; (2) 084100322516 22 =+−+− yxyx ;  

    (3) 54
3

2
1 2 +−+−= xxy ; (4) 8429 2 ++−= yyx   

90909090.... SeadgineT hiperbolis gantoleba, Tu: (1) wveroebs Soris manZilia 24 , xolo 

fokusebi )2,10(1 −F  da )2,16(2F ; (2) direqtrisebs Soris manZilia 4  da fo-

kusebi )3,2(1F  da )3,2(2 −−F ; (3) eqscentrisiteti 3/4=ε , fokusis )0,4(F  da 

misi Sesabamisi direqtrisa 094 =−x ; (4) eqscentrisiteti 4/5=ε , fokusis 

)5,0(F  da misi Sesabamisi direqtrisa 0165 =−y  

91.91.91.91. SeadgineT tolferda (misi naxevarRerZebi tolia) hiperbolis gantoleba, Tu 

misi fokusia )0,2(F  da asimptoti 1=x  

92.92.92.92. SeadgineT hiperbolis kanonikuri gantoleba, Tu is gadis )3,5(−M  wertilze 

da misi eqscentrisitetia 2  

93. 93. 93. 93. SeadgineT 1
2080

22

=− yx
 hiperbolis )5,10( −M  wertilis fokaluri 

radiusebis Semcveli wrfeebis gantolebebi 

94. 94. 94. 94. ipovT 1
916

22

=− yx
 hiperbolis )4/9,5(−M  wertilis fokaluri radiusebi 

95. 95. 95. 95. hiperbolis eqscentrisitetia 2/3 , xolo direqtrisa 8−=x . ipoveT manZili 

hiperbolis, 10-is toli abscisis mqone, wertilidan mocemuli direqtrisis 

Sesabamis fokusamde 

96. 96. 96. 96. ipoveT 1
3664

22

=− yx
 hiperbolis is wertilebi, romlebic marjvena fokusidan 

5,4 -is toli manZiliTaa daSorebuli 

97. 97. 97. 97. ipoveT 1
169

22

=− yx
 hiperbolis is wertilebi, romlebic marcxena fokusidan 

7 -is toli manZiliTaa daSorebuli 

98. 98. 98. 98. ipoveT manZilebi 1
25144

22

=− yx
 hiperbolis marcxena fokusidan misi 

RerZisadmi aRmarTuli marTobis hiperbolasTan gadakveTis wertilebidan 

fokusebamde  

99. 99. 99. 99. gansazRvreT tolferda hiperbolis eqscentrisiteti  
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100. 100. 100. 100. SeadgineT hiperbolis gantoleba, Tu misi fokusebi 1
925

22

=+ yx
 elifsis 

fokusebs emTxveva da eqscentrisitetia 2=ε  

101. 101. 101. 101. SeadgineT hiperbolis gantoleba, Tu misi fokusebi 1
925

22

=+ yx
 elifsis 

wveroebs emTxveva, xolo direqtrisebi elifsis fokusebze gadis 

102. 102. 102. 102. daamtkiceT, rom manZili 1
2

2

2

2

=−
b

y

a

x
 hiperbolis fokusidan mis asimptotamde 

b -s tolia  

103. 103. 103. 103. daamtkiceT, rom  1
2

2

2

2

=−
b

y

a

x
 hiperbolis nebismieri wertilidan mis or 

asimptotamde manZilebis namravli mudmivi sididea da udris 
22

22

ba

ba

+
 

104. 104. 104. 104. daamtkiceT, rom  1
2

2

2

2

=−
b

y

a

x
 hiperbolis asimptotebiTa da misi nebismieri 

wertilidan asimptotebis paralelurad gavlebuli wrfeebiT 

SemosazRvruli paralelogramis farTobi mudmivi sididea da 
2

ab
-is tolia 

105. 105. 105. 105. aCveneT, rom qvemoT mocemuli gantolebebidan TiToeuli gansazRvravs 

hiperbolas. ipoveT misi centris koordinatebi, naxevarRerZebi, 

eqscentrisiteti da SeadgineT asimptotebisa da direqtrisebis gantolebebi 

    (1)  01615464916 22 =−−−− yxyx ; (2)  03673290169 22 =−++− yxyx  

106.106.106.106. SeadgineT hiperbolis gantoleba, Tu cnobilia, rom misi eqscentrisitetia 

4/5=ε , fokusia )0,5(F  da Sesabamisi direqtrisis gantoleba 0165 =−x  

107.107.107.107. SeadgineT hiperbolis gantoleba, Tu cnobilia, rom misi eqscentrisitetia 

12/13=ε , fokusia )13,0(F  da Sesabamisi direqtrisis gantoleba 

014413 =−y  

108.108.108.108. SeadgineT 222 ayx =−  tolferda hiperbolis gantoleba axal 

sakoordinato sistemaSi, Tu axali sakoordinato sistemas RerZebi misi 

asimptotebia 

109.109.109.109. daadgineT, qvemoT mocemuli gantolebebidan romeli Seesabameba 

hiperbolas. ipoveT misi centri, naxevarRerZebi da SeadgineT asimptotebis 

gantolebebi 

    (1) 18=xy ; (2) 092 =−xy ; (3) 0253 =+xy  

110.110.110.110. ipoveT 102 =− yx  wrfisa da 1
520

22

=− yx
 hiperbolis gadakveTis wertilebi 
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111111111111.... ipoveT 01634 =−− yx  wrfisa da 1
1625

22

=− yx
 hiperbolis gadakveTis   wer-

tilebi 

111111112222.... gamoarkvieT wrfisa da hiperbolis urTierT mdebareoba: ikvetebian, ar ikve-

Tebian Tu wrfe mxebs warmoadgens 

    (1) 03 =−− yx  da 1
312

22

=− yx
; (2) 012 =+− yx  da 1

916

22

=− yx
; (3) 057 =− yx  da 

1
1625

22

=− yx
 

113.113.113.113. ipoveT m -is yvela is mniSvneloba, romlisTvisac mxy += 5,2  wrfe 

1
369

22

=− yx
 parabolas: (1) kveTs; (2) exeba mas; (3) ar ikveTeba masTan 

114.114.114.114. daadgineT piroba imisa, rom mkxy +=  wrfe exeba 1
2

2

2

2

=−
b

y

a

x
 hiperbolas 

115.115.115.115. daamtkiceT, rom hiperbolis diametris boloebze gavlebuli mxebi wrfeebi 

erTmaneTis paraleluria 

116.116.116.116. SeadgineT 1
520

22

=− yx
 hiperbolisadmi gavlebuli im mxebis gantoleba, ro-

melic 0734 =−+ yx  wrfis marTobulia 

117.117.117.117. SeadgineT 1
6416

22

=− yx
 hiperbolisadmi gavlebuli im mxebis gantoleba, ro-

melic 09310 =+− yx  wrfis paraleluria. 

118.118.118.118. SeadgineT 1
816

22

=− yx
 hiperbolisadmi 0542 =−+ yx  wrfis paraleluri mxe-

bebis  gantolebebi da gamoTvaleT manZili maT Soris. 

119.119.119.119. ipoveT 0123 =++ yx  wrfis uaxloesi wertili 1
1824

22

=− yx
 hiperbolaze da 

gamoTvaleT es manZili.  

120.120.120.120. SeadgineT )7,1( −−A  wertilidan 1622 =− yx  hiperbolisadmi gavlebuli 

mxebis gantoleba. 

121.121.121.121. SeadgineT 1
328

22

=− yx
 hiperbolisadmi )10,1( −A  wertilidan gavlebuli 

mxebebis masTan Sexebis wertilebis SemaerTebeli qordis gantoleba. 
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122.122.122.122. SeadgineT hiperbolis gantoleba, romelic )3,6(A  wertilze gadis da 

exeba 01529 =−+ yx   wrfes (hiperbolis RerZebi sakoordinato RerZebs 

emTxveva).  

123.123.123.123. SeadgineT hiperbolis gantoleba, romelic exeba 01665 =−− yx   da 

0481013 =−− yx  wrfeebs (hiperbolis RerZebi sakoordinato RerZebs 

emTxveva). 

124.124.124.124. aCveneT, rom 1
520

22

=+ yx
 elifsisa da 1

312

22

=− yx
 hiperbolis gadakveTis 

wertilebi marTkuTxedis wveroebs warmoadgenen. SeadgineT misi gverdebis 

gantolebebi. 

125.125.125.125. aCveneT, rom hiperbolis fokusebi mis nebismieri mxebi wrfis sxvadasxva 

mxareze mdebareoben.  

126.126.126.126. aCveneT, rom hiperbolis fokusebidan mis nebismier mxebamde manZilebis 

namravli mudmivi sididea da tolia 2b -is.  

127.127.127.127. SeadgineT hiperbolis kanonikuri saxis gantoleba, Tu misi fokusia )0,3(F  

da 042 =−− yx  wrfe exeba mas. 

128.128.128.128. SeadgineT hiperbolis kanonikuri saxis gantoleba Tu cnobilia, rom 

0361615 =−+ yx  wrfe exeba mas da misi didi RerZia 82 =a . 

129.129.129.129. daamtkiceT, rom hiperbolisadmi mis raime M  wertilSi gavlebuli mxebi 

wrfe toli sididis kuTxeebs adgens MF1  da MF2  fokalur radiusebTan 

da 21MFF  kuTxis SigniT gadis. 

    

parabolaparabolaparabolaparabola    

130130130130.... ipoveT xy 242 =  parabolis fokusi da SeadgineT misi direqtrisis 

gantoleba. 

131131131131.... SeadgineT parabolis gantoleba, Tu misi fokusia )0,7(−F  wertili da 

direqtrisis gantolebaa 07 =−x . 

132132132132.... SedgineT im parabolis gantoleba, romelic: (1) simetriulia abscisTa 

RerZis mimarT, gadis koordinatTa sistemis saTaveze da )4,1( −A  wertilze; 

(2) simetriulia ordinatTa RerZis mimarT, fokusi )2,0(F  wertilSia 

moTavsebuli da wvero koordinatTa saTaves emTxveva. 

133133133133.... SeadgineT im parabolis gantoleba, romelic: (1) simetriulia ordinatTa 

RerZis mimarT, gadis koordinatTa saTaveze da )2,6( −A  wertilze; (2) 
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simetriulia abscisTa RerZis mimarT, fokusi )0,3(F  wertilSia 

moTavsebuli da wvero koordinatTa saTaves emTxveva. 

134134134134.... xy 5,42 =  parabolis M  wertilidan direqtrisamde manZilia 125,9 . ipoveT 

manZili am wertilidan koordinatTa saTavemde. 

135.135.135.135. ipoveT Semdegi wrfeebis da parabolebis gadakveTis wertilebi: 

(1) 03 =−+ yx , xy 42 = , (2) 01243 =−+ yx , xy 92 −= , (3) 0623 =+− yx , xy 62 −=   

136136136136.... SeadgineT parabolis gantoleba, Tu misi fokusia )1,3(−F , xolo direqtrisi 

07 =+y .  

137137137137.... SeadgineT xy 62 =  parabolisadmi )5,4(A  wertilidan gavlebuli mxebebis 

gantolebebi. 

138138138138.... daadgineT piroba imisa, rom bkxy +=  wrfe pxy 22 =  parabolas exebodes. 

139139139139.... SeadgineT im parabolis gantoleba, romlis wveroa )2,1( −A  da: (1) 

simetriulia 01=−x . 

   wrfis mimarT da gadis wertilze )0,2(B ; (2) simetriulia 02 =+y  wrfis 

mimarT da gadis wertilze )0,2(B .  

140.140.140.140. horizontis mimarT maxvili kuTxiT gasrolili qva, moZraobs ra 

parabolaze, sawyisi mbebareobidan 24 -is tol manZilze daeca. gamoTvaleT 

parabolis parametri, Tu qvis mier miRweuli maqsimaluri simaRlea 6 . 

141. 141. 141. 141. ipoveT parabolis wveros, parametri da RerZis mimarTuleba, Tu misi 

gantolebaa: 

    (1) 092102 =−++ yxy ; (2) 0431462 =+++ yxy ;  

    (3) 01682 =++ xy ; (4) xxy 62 −= .  

142.142.142.142. rogor arian ganlagebulni sakoordinato sibrtyeze wertilebi, romelTa 

koordinatebi akmayofileben pirobas: 

    (1) 






−>

≤−+

)1(2

1)1(
2

22

yx

yx
; (2) 









−<−

>−+−

)1(4)1(

1
9

)1(

4

)1(

2

22

xy

xx
  

143.143.143.143. SeadgineT parabolis gantoleba, romlis fokusia )3,0( −F , gadis 

koordinatTa saTaveze da misi simetriis RerZia ordinatTa RerZi. 

144.144.144.144. ipoveT xy 202 =  parabolis im wertilis fokaluri radiusi, romlis absci-

saa 7 . 
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145.145.145.145. ipoveT xy 122 =  parabolis im wertilis fokaluri radiusi, romlis ordi-

nataa 6 . 

146.146.146.146. ipoveT xy 162 =  parabolis is wertili, romlis fokaluri radiusia 13. 

147.147.147.147. SeadgineT parabolis gantoleba, Tu misi fokusia )0,7(−F  da direqtrisis 

gantoleba 07 =−x . 

148.148.148.148. aCveneT, rom qvemoT mocemuli TiToeuli gantoleba parabolas 

gansazRvravs. ipoveT misi wvero, parametri da SeadgineT direqtrisis 

gantoleba: 

    (1) 842 −= xy ; (2) xy 642 −= ; (3) 262 += yx ; (4) yx −= 22

. 

141414149999.... aCveneT, rom qvemoT mocemuli TiToeuli gantoleba parabolas 

gansazRvravs. ipoveT misi wvero da parametri: 

    (1) 2
4

1 2 ++= xxy ; (2) 784 2 +−= xxy ; (3) 72
6

1 2 −+−= xxy  

111150505050.... aCveneT, rom qvemoT mocemuli TiToeuli gantoleba parabolas 

gansazRvravs. ipoveT misi wvero da parametri: 

    (1) 14122 2 +−= yyx ; (2) yyx += 2

4

1
; (3) 122 −+−= yyx . 

151151151151.... ipoveT 03 =−+ yx  wrfisa da yx 42 =  hiperbolis gadakveTis wertilebi 

151515152222.... ipoveT 01243 =−+ yx  wrfisa da xy 92 −=  hiperbolis gadakveTis wertilebi 

151515153333.... ipoveT 0623 =+− yx  wrfisa da xy 62 =  hiperbolis gadakveTis wertilebi 

151515154444.... gamoarkvieT, rogori urTierT mdebareoba aqvT parabolasa da wrfes: wrfe 

kveTs parabolas; wrfe exeba parabolas; wrfe kveTs parabolas: 

    (1) 02 =+− yx  da xy 82 = ; (2) 01538 =−+ yx  da yx 32 −= ; (3) 0155 =−− yx  da 

xy 52 −= . 

155.155.155.155. ipoveT k  parametris yvela is mniSvneloba, romlisTvisac 2+= kxy  wrfe 

xy 42 =  parabolas:  (1) kveTs; (2) exeba mas; (3) ar kveTs. 

156.156.156.156. daadgineT piroba imisa, rom bkxy +=  wrfe pxy 22 =  parabolas exeba. 

151515157777.... daamtkiceT, rom pxy 22 =  parabolisadmi gaivleba erTaderTi mxebi, romlis 

sakuTxo koeficienti 0≠k . 
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158.158.158.158. SeadgineT xy 82 =  parabolis im mxebis gantoleba, romelic 0322 =−+ yx  

wrfis paraleluria. 

159.159.159.159. SeadgineT yx 162 =  parabolis im mxebis gantoleba, romelic 0742 =++ yx  

wrfis marTobulia. 

160.160.160.160. SeadgineT xy 122 =  parabolis im mxebis gantoleba, romelic 03023 =+− yx  

wrfis paraleluria. ipoveT manZili mxebsa da mocemul sibrtyes Soris. 

161.161.161.161. xy 642 =  parabolaze, ipoveT 01434 =−+ yx  wrfidan uaxloesi wertili. 

ipoveT es manZili. 

162.162.162.162. SeadgineT )9,2(A  wertilidan xy 362 =  parabolisadmi gavlebuli mxebebis 

gantolebebi.  

163.163.163.163. SeadgineT )9,5(A  wertilidan xy 52 =  parabolisadmi gavlebuli mxebebis 

masTan Sexebis wertilebis SemaerTebeli qordis gantoleba. 

164.164.164.164. )12,3(−P  wertilidan xy 102 =  parabolisadmi gavlebulia mxebebi.  ipoveT 

manZili am wertilidan Sexebis wertilebis SemaerTebel qordamde. 

165.165.165.165. ipoveT  1
225100

22

=+ yx
 elifsisa da xy 242 =  parabolis gadakveTis 

wertilebi. 

166.166.166.166. ipoveT  1
520

22

=− yx
 elifsisa da xy 32 =  parabolis gadakveTis wertilebi. 

167.167.167.167. ipoveT  122 +−= xxy  da elifsisa da 762 +−= yyx  parabolis gadakveTis 

wertilebi. 

168. 168. 168. 168. xy 252 =  parabolis fokusidan gamosuli sinaTlis sxivi, romelic    abscisTa 

RerZTan α  maxvil kuTxis adgens, parabolasTan gadakveTis wertilSi mi-

sadmi airekleba. SeadgineT arekvlili sxivis Semcveli wrfis gantoleba, 

Tu 4/3=αtg . 

169.169.169.169. daamtkiceT, rom saerTo RerZisa da, maT wveroebs Soris mdebare, saerTo 

fokusis mqone ori parabola marTi kuTxiT ikveTebian. 

170170170170.... daamtkiceT, rom Tu urTierT perpendikularuli RerZebis mqone parabole-

bis gadakveTis wertilebi erT wrewirze mdebareoben. 
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pasuxebi:pasuxebi:pasuxebi:pasuxebi:   

1.1.1.1. 50)2()1( 22 =++− yx ; 2.2.2.2.  (1) 5)2()1( 22 =−+− yx ; (2) 10)3()1( 22 =+++ yx ; (3) 

5)1()2( 22 =++− yx ; (4) 25)4()3( 22 =−++ yx ; 3.3.3.3. 25)5()3( 22 =−+− yx ; 4.4.4.4. 

0725 =−+ yx ;  

5.5.5.5. (1) 01652 =+− yx ; (2) 0345 =−+ yx ; (3) 02743 =−+ yx ;  6. 6. 6. 6. 04143 =−− yx ;   

7. 7. 7. 7. 8)3()2( 22 =−+− yx ; 8. 8. 8. 8. 44,1)3()2( 22 =++− yx ; 9. 9. 9. 9. 4)2()2( 22 =−+− yx , 

100)10()10( 22 =−+− yx ; 11.11.11.11. (1) 2)1( 22 =−+ yx ,  2)3()2( 22 =−+− yx ;  

(2) 5)2,4()4,1( 22 =−+− yx ,  2,0)8,1()6,0( 22 =−+− yx ; 12.12.12.12. 

5,0)2/11()2/11( 22 =−−+−− yx , 5,0)2/11()2/11( 22 =+−++− yx ,  

2

22

)22(

1

22

21

22

23

+
=











+
+−+











+
+− yx , 

2

22

)22(

1

22

21

22

23

−
=











−
−−+











−
−− yx ; 13.13.13.13. 

(1) ar gaivleba; (2) 092 =−+ yx ; (3) 092 =−+ yx  da 082 =−− yx ; 14.14.14.14. 

38)1()3( 22 =++− yx ; 15.15.15.15. 5)1()4( 22 =++− yx  da 5)3()2( 22 =−+− yx ; 16.16.16.16. 

20)1()2( 22 =+++ yx ; 

17.17.17.17. 20)2()5( 22 =++− yx  da 20)5/22()5/9( 22 =−+− yx ; 18. 18. 18. 18. 16)2()1( 22 =++− yx ; 19.19.19.19. 

50)3()6( 22 =−++ yx  da 800)2()29( 22 =++− yx ; 20.20.20.20. 5)1()2( 22 =−+− yx  da 

5/289)5/31()5/22( 22 =++− yx ; 21.21.21.21. 13/81)1()2( 22 =−+− yx  da 

13/25)7()8( 22 =+++ yx ; 22.22.22.22. 1)7/25()7/10( 22 =+++ yx  da 1)7/5()7/30( 22 =−+− yx
; 23.23.23.23. (1) wrewiris gareT; (2) wrewirze; (3) wrewiris SigniT; (4) wrewirze; (5) wre-

wiris SigniT; 24.24.24.24. (1) 035 =−+ yx ; (2) 02 =+x ; (3) 093 =−− yx ; (4) 01=+y ; 25.25.25.25. 

01952 =+− yx ; 26.26.26.26. (1) 7 ; (2) 17 ; (3) 2 ;    27.27.27.27. )5,1(−A  da )2,2( −−A ; 28. 28. 28. 28. (1) kveTs wre-

wirs; (2) exeba wrewirs; (3) ar kveTs wrewirs;    29.29.29.29. (1) 75,0|| <k ; (2) 75,0±=k ; (3) 

75,0|| >k ;    30.30.30.30. 069711 =−− yx ; 31.1.1.1. 52 ; 32.32.32.32. 0179622 =−−++ yxyx ; 33.33.33.33. 047 =− yx ; ; ; ; 

34.34.34.34. 10; 35.35.35.35. 052 =+− yx ; 36.36.36.36. 04343 =+− yx ; 37.37.37.37. o90 ; 38.38.38.38. 

2
2

2
1

2
21

2
21 )()( RR +=−+− ββαα ; 40.40.40.40. 052 =−− yx  da 052 =−− yx ; 41.41.41.41. 082 =−+ yx  

da 0112 =+− yx ; 42.42.42.42.  o90 ; 43.43.43.43. 052 =++ yx ; 44.44.44.44.  (1) 1
64100

22

=+ yx
; (2) 1

144169

22

=+ yx
; 

45.45.45.45.  (1) 1
3664

22

=+ yx
; (2) 1

1636

22

=+ yx
;  46.46.46.46.  (1) 3/5,3/4,2 === eba ; (2) 

2/3,2/3,3 === eba ; (3) 45/11,5/2,3/1 === eba ;  47.47.47.47.  1
2736

22

=+ yx
; 48.48.48.48.  

)25,2;4( ±±M ; 50.50.50.50. 1
5

2
2

=+ y
x

; 51.51.51.51. 5,22 ; 52.52.52.52. 1
1216

22

=+ yx
, )0,2(−F , 8−=x ; 53.53.53.53. 

044323 22 =−−++ yxyxyx ; 54.54.54.54. (1) elifsi 45)1(9)3(5 22 =−++ yx ; (2) wertili 

)1,3(−M ; (3) naxevar elifsi 1,144)1(9)3(16 22 ≤=−++ yyx ; (4) naxevar wrewiri 
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2,4)3()2( 22 −≥=+++ xyx ; 55.55.55.55. 1
4

)2(

25

)5( 22

=++− yx
; 56. 56. 56. 56. 16; 57.57.57.57. cb /2 ; 58.58.58.58. 

)5/8,3( −−A , )5/8,3(−B ; 59.59.59.59. 010125 =++ yx , 02 =−x ; 60.60.60.60. 6,21 =r  da 4,72 =r ; 61.61.61.61. 

)33,5(−A , )33,5( −−B ; 62.62.62.62. )2/21,2(−A , )2/21,2( −−B ; 63.63.63.63. (1) 2/3 ; (2) 2/2 ; 

(3) 3/3 ; 64.64.64.64. 2/2=ε ; 65.65.65.65. 1
16

)4(

9

)3( 22

=++− yx
; 66.66.66.66. 1

4

)2(

9

)3( 22

=−++ yx
; 67.67.67.67. 

)3/3,4(A , )2,3(B ; 68.68.68.68. )5/8,3(A  wrfe exeba elifss;  69696969.... wrfe elifss ar kveTs; 

70.70.70.70. (1) wrfe da elifsi ikveTebian; (2) wrfe da elifsi ar ikveTebian; (3) wrfe 

exeba elifss; 71.71.71.71. (1) 5|| <m -Tvis, wrfe da elifsi ikveTebian; (2) 5±=m -Tvis, 

wrfe exeba elifss; (3) 5|| >m -Tvis, wrfe da elifsi ar ikveTebian; 72.72.72.72. 

2222 mbak =+ ; 74.74.74.74. 01023 =−+ yx  da 01023 =++ yx ; 75.75.75.75. 05 =−+ yx  da 05 =++ yx

; 76.76.76.76. 5/524=d ; 77.77.77.77. )2,3(−A , 13=d ; 77778.8.8.8. 05 =−+ yx  da 0104 =−+ yx ; 79.79.79.79. 

01054 =−− yx ; 80808080.... 1
1040

22

=+ yx
; 82.82.82.82. 1

817

22

=+ yx
; 83.83.83.83. 1

425

22

=+ yx
; 84.84.84.84. )2,3(A , )2,3( −B ;  

85858585.... (1) 12,5 == ba ; (2) )0,13(),0,13( 21 −FF ; (3) 5/13=ε ; (4) xyxy
5

12
,

5

12 −== ; (5) 

13

25
,

13

25 −== xx ; 86868686.... (1) 8,15 == ba ; (2) )17,0(),17,0( 21 −FF ; (3) 8/17=ε ; (4) 

xyxy
25

8
,

25

8 −== ; (5) 
17

64
,

17

64 −== yy ; 87878787.... (1) 1
2511

22

=+− yx
; (2) 1

3664

22

=+− yx
; (3) 

1
49

22

=+− yx
; 88888888.... 

4

1
10,

4

1
2 21 == rr ; 89898989.... (1), (2) hiperbola; (3), (4) hiperbolis Sto; 90.90.90.90. 

(1) 1
25

)2(

144

)3( 22

=−−− yx
; (2) 052132612)9132()4132( 22 =−+−−+− xyyx ; (3) 

1
79

22

=− yx
; (4) 1

169

22

=+− yx
; 91.91.91.91. 5,0)1)(1( =+− yx  da 5,0)1)(1( −=−− yx ; 92. 92. 92. 92. 

1622 =− yx ;    93.93.93.93. 01054 =+− yx  da 010 =−x ; 94.94.94.94. 25,21 =r ,  25,102 =r ;  95. 95. 95. 95. 27; 96.96.96.96. 

)5,4;10(A  da )5,4;10( −B ; 97.97.97.97. )34;6(−A  da )34;6( −−A ; 98.98.98.98. 12/25  da 12/53 ; 99.99.99.99. 

2=ε ; 100.100.100.100. 1
124

22

=− yx
; 101.101.101.101. 1

4060

22

=− yx
; 105.105.105.105. (1) )3,2( −O , 3=a , 4=b , 3/5=ε , di-

reqtrisebi: 015 =−x  da 0195 =−x , asimptotebi: 01734 =−− yx  da 0134 =++ yx ; 

(2) )1,5(−O , 8=a , 6=b , 25,1=ε , direqtrisebi: 4,11−=x  da 4,1=x , asimptotebi: 

01143 =++ yx  da 01943 =+− yx ; 106.106.106.106. 1
916

22

=− yx
; 107.107.107.107. 1

14425

22

=− yx
; 108.108.108.108. 

2

2a
xy =  

_Zveli sistemis RerZebis )45( o− -ze mobrunebisas  da 
2

2a
xy −=  _Zveli sistemis 

RerZebis )45( o+ -ze mobrunebisas; 109.109.109.109. (1) )0,0(O , 6== ba , asimptotebi: 0=x  da 

0=y ; (2) )0,0(O , 3== ba , asimptotebi: 0=x  da 0=y ; (3) )0,0(O , 5== ba , 

asimptotebi: 0=x  da 0=y ; 110.110.110.110. )2;6(A  da )3/2;3/14( −B ; 111111111111.... )3;4/25(A  wrfe 

exeba hiperbolas; 111111112222.... (1) wrfe exeba hiprbolas; (2) wrfe hiperbolas or wer-
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tilSi kveTs; (3) wrfe da hiperbola erTmaneTs ar kveTs; 113.113.113.113. (1) 5,4|| >m -Tvis 

wrfe kveTs hiperbolas; (2) 5,4±=m -Tvis wrfe exeba hiperbolas; (3) 5,4|| <m -

Tvis wrfe da hiperbola ar ikvetebian; 114.114.114.114. 2222 mbak =− ; 111111116666.... 01043 =−− yx , 

01043 =+− yx ; 117.117.117.117. 032310 =−− yx , 032310 =+− yx ; 118.118.118.118. 042 =−+ yx , 042 =++ yx

, 5/8=d ; 119.119.119.119. )3,6(−M , 13/11=d ; 120.120.120.120. 01635 =−− yx , 048513 =++ yx ; 121.121.121.121. 

01652 =−+ yx ; 122.122.122.122. 1
455

22

=− yx
,  1

45

4

10

3 22

=− yx
; 123.123.123.123. 1

416

22

=− yx
; 124.124.124.124. 4−=x , 4=x , 

1−=y  da 1=y ; 121212127777....  1
45

22

=− yx
; 128.128.128.128. 1

916

22

=− yx
; 130130130130.... )0,6(F , 6−=x ; 131131131131.... 

xy 282 −= ;  

132132132132.... (1) xy 162 = , (2) yx 82 = ; 133133133133.... (1) yx 182 −= , (2) xy 122 = ; 134134134134....  10; 135135135135.... (1) 

)1,2(),9,6(− ; (2) )6,4(− ;  

(3) ar ikveTebian; 136136136136.... 
22 )3(16)3( +=+ yx ; 137137137137.... 0843 =+− yx  da 062 =+− yx ; 138138138138.... 

bkp 2= ;  

139139139139.... (1) )2(
2

1
)1( 2 +=− yx ; (2) )1(4)2( 2 −=+ xy ; 140140140140.... 12 ; 141141141141.... (1) )1;1,0( − , 5−=p  RerZi 

abscisTa RerZis TanamimarTulia; (2) )7,1( − , 3−=p  RerZi abscisTa RerZis Tana-

mimarTulia; (3) )0,2(− , 4−=p  RerZis mimarTuleba emTxveva abscisTa RerZis 

uaryofiT mimarTulebas; (4) )9,3( − , 2/1=p  RerZis ordinatTa RerZis Tanami-

marTulia; 143.143.143.143. yx 122 −= ; 144.144.144.144. 12 ; 145.145.145.145. 6 ; 146.146.146.146. )12,9(A , )12,9( −B ; 147.147.147.147. xy 282 −= ; 148.148.148.148. 

(1) )0,2(A , 2=p , 01=−x ; (2) )0,3/2(A , 3=p , 0136 =−x ; (3) )3/1,0( −A , 3=p , 

0116 =+x ; (4) )2,0(A , 2/1=p , 094 =−y ; 141414149999.... (1) )1,2(−A , 2=p ; (2) )3,1(A , 8/1=p ; 

(3) )1,6( −A , 3=p ; 111150505050.... (1) )3,4(−A , 4/1=p ; (2) )2,1(A , 2=p ; (3) )1,0(A , 2/1=p ; 151.151.151.151. 

)1,2(A , )9,6(−B ; 152.152.152.152. )6,4(−A , wrfe exeba parabolas; 153.153.153.153. wrfe da parabola ar 

ikveTebian; 154.154.154.154. (1 exeba parabolas; (2 parabolas  or wertilSi kveTs; (3) 

parabolas ar kveTs; 155.155.155.155. (1) 2/1<k ; (2) 2/1=k ; (3) 2/1>k ; 156.156.156.156. bkp 2= ; 158.158.158.158. 

02 =++ yx ; 159.159.159.159. 0162 =−− yx ; 160.160.160.160. 132=d ; 161.161.161.161. )24,9( −A , 10=d ; 162.162.162.162. 

033 =+− yx  da 01223 =+− yx ; 163.163.163.163. 025185 =+− yx ;  164.164.164.164. 13/174=d ; 165.165.165.165. )12,6(A  

da )12,6( −B ; 166.166.166.166. )30,10(A , )30,10( −B , )6,2(C , )6,2( −D ; 167.167.167.167. )1,2(A , )4,1(−B , 

)2/)137(,2/)133(( ++C , )2/)137(,2/)133(( −−D ; 168.168.168.168.    018 =−y  
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                                                                                                                                                            $$$$6666. . . .     გეომეტრიულიგეომეტრიულიგეომეტრიულიგეომეტრიული    გარდაქმნებიგარდაქმნებიგარდაქმნებიგარდაქმნები 

    

                                                                                                                                                                                                        paraleluri gadatanaparaleluri gadatanaparaleluri gadatanaparaleluri gadatana    

amocanaamocanaamocanaamocana----1.1.1.1. daamtkiceT, rom paraleluri gadatanis gardaqmna inaxavs manZils or 

wertils Soris  

amocanaamocanaamocanaamocana----2.2.2.2. SeadgineT paraleluri gadatanis gardaqmnis formulebi 

amocamocamocamocanaanaanaana----3.3.3.3. aCveneT, rom sibrtyis paralelur gadatanas wrfe wrfeSi gadahyavs 

amocanaamocanaamocanaamocana----4.4.4.4. aCveneT, rom paraleluri gadatanisas wrfe mis paralelur wrfeSi 

gadadis. 

amocanaamocanaamocanaamocana----5.5.5.5. aCveneT, rom paraleluri gadatanisas sibrtye mis paralelur sibr-

tyeSi gadadis 

amocanaamocanaamocanaamocana----6.6.6.6. aCveneT, rom paraleluri gadatanaTa kompozicia paraleluri gadata-

naa 

amocanaamocanaamocanaamocana----7.7.7.7. aCveneT, rom sibrtyis (sivrcis) yvela paraleluri gadatanaTa 

simravle, paralelur gadatanaTa kompoziciis mimarT, warmoadgens jgufs. aris 

Tu ara es jgufi abeluri (komutaciuri) 

amocanaamocanaamocanaamocana----8.8.8.8. ra figuraze aisaxeba paraleluri gadatanis dros (pasuxi daasabu-

TeT): paralelogrami, samkuTxedi, trapecia? 

 

RerZuli simetriaRerZuli simetriaRerZuli simetriaRerZuli simetria    

amocanaamocanaamocanaamocana----9.9.9.9. SeadgineT (gamoiyvaneT) sakoordinato RerZebis mimarT simetriuli 

gardaqmnebis formulebi 

amocanaamocanaamocanaamocana----10.10.10.10. SeadgineT 0=++ CByAx  gantolebiT mocemuli m  simetriis RerZis 

mimarT RerZuli simetriis gardaqmnis formulebi 

amocanaamocanaamocanaamocana----11.11.11.11. ra figuraze aisaxeba RerZuli simetriis dros:  

a) tolferda samkuTxedi, Tu simetriis RerZi mis fuZeze daSvebuli simaRlea;  

b) urTierT gadamkveT wrfeTa wyvili, Tu simetriis RerZia am wrfeebiT Seqmnil 

vertikalur kuTxeTa biseqtrisa;  

g) wrewiri, Tu simetriis RerZia am wrewiris diametri;  

d) paralelur wrfeTa wyvili, Tu simetriis RerZia am wrfeTa marTobuli raime 

wrfe;  

e) paralelur wrfeTa wyvili, Tu simetriis RerZia am wrfeTa paraleluri 

raime wrfe? 
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centruli simetriacentruli simetriacentruli simetriacentruli simetria    

amocanaamocanaamocanaamocana----12.12.12.12. aCveneT, rom ),,( 0000 zyxM  centris mqone centruli simetriis dros 

),,( zyxM  wertilis )',','(' zyxM  anasaxis koordinatebi gamoiTvleba formule-

biT: 

0

0

0

2'

2'

2'

zzz

yyy

xxx

+−=
+−=
+−=

 

amocanaamocanaamocanaamocana----13.13.13.13. aCveneT, rom ori centraluri simetriis kompozicia paralelur ga-

datanas warmoadgens 

amocanaamocanaamocanaamocana----14.14.14.14. aCveneT, rom paraleluri gadatanisa da centraluri simetriis kom-

pozicia centraluri simetriaa 

amocanaamocanaamocanaamocana----15.15.15.15. ipoveT )7;3;2( −M  wertilis anasaxebi centraluri simetriis dros, 

romlis centricaa Semdegi wrfeebis gadakveTis wertili  





=−−−
=+++

03

01797

zyx

zyx
 da 









+=
+−=

=

tz

ty

x

43

74

2

 

amocanaamocanaamocanaamocana----16.16.16.16. ipoveT simetriis centris koordinatebi Tu mas )4,2,1( −M  wertili 

)6,4,3(' −M wertilSi gadahyavs 

amocanaamocanaamocanaamocana----17. 17. 17. 17. daadgineT A wertilis koordinatebi, Tu is )8,6,2( −B  wertilis 

anasaxia, )1,0,1(O  simetriis centris mqone centruli simetriis dros  

amocanaamocanaamocanaamocana----18.18.18.18. ipoveT )2,1,1( −P wertilis anasaxi centraluri simetriis dros im 

wertilis mimarT, romelic warmoadgens 0785 =−−+ zyx , 0132 =−++ zyx  da 

09232 =−+− zyx  sibrtyeebis gadakveTis wertils 

 

mobrunebis gardaqmnamobrunebis gardaqmnamobrunebis gardaqmnamobrunebis gardaqmna    

amocanaamocanaamocanaamocana----19.19.19.19. aCveneT, rom koordinatTa saTavis garSemo α  kuTxeze mobrunebis 

gardaqmnis formulebia 

αα
αα

cossin'

sincos'

yxy

yxx

+=
−=

 

amocanaamocanaamocanaamocana----20.20.20.20. aCveneT, rom αβ
AB RR o  kompozicia aris γ

CR  mobruneba, sadac βαγ +=  

da 
2

α=∠ BAC , 
2

β=∠ ABC  

amocanaamocanaamocanaamocana----21.21.21.21. ra kuTxes adgenen erTmaneTTan wrfe da misi anasaxi sibrtyis α  

kuTxeze mobrunebis dros (pasuxi daasabuTeT)? 
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amocanaamocanaamocanaamocana----22.22.22.22. ra figuraze aisaxeba sibrtyis α  kuTxeze mobrunebis dros: a) 

tolgverda samkuTxedi; b) sxivi; g) naxevarsibrtye; d) paralelur wrfeTa wyvi-

li; e) kuTxe; v) kvadrati? 

amocanaamocanaamocanaamocana----23.23.23.23. aCveneT, rom koordinatTa saTavis garSemo nebismieri ori mobruneba 

komutaciuria  

amocanaamocanaamocanaamocana----24.24.24.24. aCveneT, rom α  kuTxeze )(αR  mobrunebis gardaqmna (an )(αOR  mo-

bruneba O  centris garSemo) matriculad Caiwereba saxiT: 









⋅






 −
=









y

x

y

x

αα
αα

cossin

sincos

'

'
   

amocanaamocanaamocanaamocana----25.25.25.25. ipoveT )1,7( −P  wertilis anasaxis koordinatebi Tu sakoordinato 

sistema brunavs saaTis isris mimarTulebiT o30 -kuTxeze 

amocanaamocanaamocanaamocana----26.26.26.26. ipoveT )2,1( −P  da )1,1(Q  wertilebis anasaxebi Semdegi gardaqmnebis 

dros: (a) )90( o

OR ; (b) )30( o

OR  

amocanaamocanaamocanaamocana----27.27.27.27. ipoveT mobrunebis gardaqmnis mobrunebis kuTxe, romliTac 

)5/4,5/3(−A  wertili )2/2,2/2(−B  wertilze aisaxeba 

amocanaamocanaamocanaamocana----28.28.28.28. aCveneT, rom koordinatTa saTavis garSemo o90 -ia kuTxeze mobrune-

biT ),( yxP  wertili ),(' xyP −  wertilze aisaxeba  

amocanaamocanaamocanaamocana----29.29.29.29. CawereT matriculad gardaqmna, romelic )2,1( −P  wertils )1,1(Q  

wertilze asaxavs, Tu es gardaqmnaa: (a) )90( o

OR ; (b) )30( o

OR  

amocanaamocanaamocanaamocana----30.30.30.30. CawereT matriculad Semdegi formulebiT mocemuli gardaqmna: 

yxy

yxx

84'

73'

+=
+=

 

amocanaamocanaamocanaamocana----31.31.31.31. SeadgineT )45( o

OR  gardaqmnis Sesabamisi matrica da daadgineT 

)3,4( −E  wertilis anasaxi am gardaqmnis dros 

    

afinuri sakoordinato sistemaafinuri sakoordinato sistemaafinuri sakoordinato sistemaafinuri sakoordinato sistema 

amocanaamocanaamocanaamocana----32.32.32.32. ipoveT  
→
c  veqtoris gaSla 

→
a  da 

→
b  veqtorebad  

(1) )2,4( −=
→
a , )5,3(=

→
b , )7,1( −=

→
c  

(2) )4,5(=
→
a , )0,3(−=

→
b , )8,19(=

→
c  

(3) )2,6(−=
→
a , )7,4(=

→
b , )3,9( −=

→
c  
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ipoveT  
→
c  veqtoris koordinatebi 

→→
= ae1 , 

→→
= be2  bazisSi  

amocanaamocanaamocanaamocana----33.33.33.33. SeiZleba Tu ara veqtorTa Semdegi sameuli aviRoT bazisad 

(1) )2,0,3(1 −=
→
e , )4,1,2(2 −=

→
e , )2,2,11(3 −−=

→
e  

(2) )7,0,1(1 =
→
e , )4,2,1(2 −=

→
e , )1,2,3(3 =

→
e  

(3) )4,1,5(1 −=
→
e , )2,5,3(2 −=

→
e , )2,13,1(3 −−−=

→
e  

amocanaamocanaamocanaamocana----34.34.34.34. aCveneT, rom 
→
a , 

→
b  da 

→
c  veqtorebi qmnian baziss. ipoveT 

→
d  veqtoris 

koordinatebi am bazisSi, Tu )1,1,2( −=
→
a , )2,1,1( −=

→
b , )1,2,3( −=

→
c  da 

)1,9,8( −−=
→
d  

amocanaamocanaamocanaamocana----35.35.35.35. ipoveT jia 108 +=
→

 veqtoris koordinatebi 
→

1e , 
→

2e , 
→

3e  bazisSi, sadac 

kjie −−=
→

21 , kjie −+=
→

232 , kje ++=
→

313  

amocanaamocanaamocanaamocana----36.36.36.36. ipoveT )2,1(A , )4,3(−B , )0,3(C  da )5,2( −D  wertilebis axali  

koordinatebi sakoordinato sistemaSi, romelic miiReba afinuri sakoordinato 

sistemis paraleluri gadataniT, Tu axali koordinatTa sistemis saTavea 

)1,6(' −O   

amocanaamocanaamocanaamocana----37.37.37.37. vTqvaT afinur koordinatTa sistemaSi aRebuli )4,3(M  wertilis 

koordinatebi, paraleluri gadatanis dros, aris 2−  da 5− . ipoveT axali sa-

koordinato sistemis 'O  centris koordinatebi Zvel sakoordinato sistemaSi 

amocanaamocanaamocanaamocana----38.38.38.38. SeadgineT afinuri gardaqmnis formulebi, Tu cnobilia axali saba-

ziso veqtorebisa da axali sakoordinato sistemis centris koordinatebi Zve-

li sakoordinato sistemis mimarT 

(1) )1,2('1 −=
→
e , )7,3('2 =

→
e  da )3,1('O  

(2) )0,3('1 =
→
e , )5,0('2 =

→
e  da )4,2('O  

(3) )2,0('1 −=
→
e , )0,3('2 =

→
e  da )7,0('O   

amocanaamocanaamocanaamocana----39.39.39.39. SeadgineT afinuri gardaqmnis formulebi Tu cnobilia, rom am gar-

damniT )1,1(A , )6,5(B , )4,1(C  wertilebi axal sistemaSi gvaZleven wertilebs 

)1,0(A , )0,3(B , )2,1(C   

amocanaamocanaamocanaamocana----40.40.40.40. Zveli sakoordinato sistemis x  da y  koordinatebi axali sistemis 

'x  da 'y  koordinatebTan dakavSirebulia formulebiT: 
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3'2' −+= yxx , 2'3'5 ++−= yxy  

ipoveT axali sakoordinato sistemis saTavis Zveli koordinatebi 

amocanaamocanaamocanaamocana----41.41.41.41. vipovoT )2,1,1( −M  wertilis anasaxi afinuri gardaqmnis dros, ro-

melic adgilze tovebs 01: =−−+ zyxα  da )1,1,3( −−A  wertils )1,2,3('A  wer-

tilze asaxavs  

 

orTogonaluri sakoordinaorTogonaluri sakoordinaorTogonaluri sakoordinaorTogonaluri sakoordinato sistemato sistemato sistemato sistema    

amocanaamocanaamocanaamocana----42.42.42.42. daadgineT )5,4(−A , )2,3( −B , ),( yxC  wertilebis marTkuTxa koordi-

natebi Tu sakoordinato sistemas movabrunebT: 

(1) marT kuTxeze, saaTis isris sawinaaRmdego mimarTulebiT 

(2) marT kuTxeze, saaTis isris mimarTulebiT;   (3) gaSlil kuTxeze 

amocanaamocanaamocanaamocana----43.43.43.43. SeadgineT koordinatTa sistemis gardaqmnis formulebi, Tu marT-

kuTxa sakoordinato sistemas o60 -ian kuTxeze movabrulebT saaTis isris sawi-

naaRmdego mimarTulebiT da axali sakoordinato sistemis saTavea )3,5(' −O  

(Zveli da axali sistema orive marjvenaa) 

amocanaamocanaamocanaamocana----44.44.44.44. ipoveT )1,0(A , )0,3(B , )2,1(C  wertilebis koordinatebi axal sa-

koordinato sistemaSi, Tu is miiReba o45  kuTxeze mobrunebiT da axali sa-

koordinato sistemis saTavea )3,2(' −O   

amocanaamocanaamocanaamocana----45.45.45.45. Zvel sistemidan axal sakoordinato sistemebaze gadasvlis formu-

lebia 

1''' −++= zyxx ,  2'3'2' +++= zyxy , 1'4'3' +++= zyxz  

ipoveT: 

(1) axali sakoordinato sistemis 'O  saTavis koordinatebi 

(2) axali  
→

'1e , 
→

'2e , 
→

'3e  sabaziso veqtorebis koordinatebi Zveli sistemis mimarT 

amocanaamocanaamocanaamocana----46.46.46.46.. aCveneT, rom koordinatTa gardaqmnis  

'
3

1
'

3

2
'

3

2
zyxx ++= ,  '

3

2
'

3

2
'

3

1
zyxy +−= , '

3

2
'

3

1
'

3

2
zyxz ++−=  

formulebi marTkuTxa koordinatTa sistemis gardamnis formulebia.   

ipoveT: 

(1) )1,1,0(A , )1,1,1(B  da )4,1,3(−C  axali wertilebis Zveli koordinatebi 

(2) )3,1,4( −A , )1,1,5(B  da )3,2,1(C  wertilebis axali koordinatebi 
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kombinirebuli amocanebikombinirebuli amocanebikombinirebuli amocanebikombinirebuli amocanebi    

amocanaamocanaamocanaamocana----47.47.47.47. aageT )30( o
o O

a
RT→  gardaqmnis matrici, Tu )3,5(−=

→
a  

amocanaamocanaamocanaamocana----48.48.48.48. vTqvaT, axali sakoordinato sistema miiReba ZvelisaganMjer misi mo-

brunebiT o90 -ian kuTxeze da Semdeg paraleluri gadataniT )2,4(−=
→
m  veqtoris 

gaswvriv. aageT am gardaqmnis matrici 

amocanaamocanaamocanaamocana----49. 49. 49. 49.  aageT )90( o

OR  mobrunebis gardaqmnis Sesabamisi A  matrica 

amocanaamocanaamocanaamocana----50.50.50.50. aageT F  matricis Sesabamisi gardaqmnisa da )90( o

OR  mobrunebis 

gardaqmnis kompoziciis Sesabamisi G  matrici, sadac   















 −
=

100

413/513/12

213/1213/5

F  

amocanaamocanaamocanaamocana----51.51.51.51. qmnis Tu ara veqtorTa )7,0,1(1 =
→
m , )4,2,1(2 −=

→
m , )1,2,3(3 =

→
m  

sameuli orTogonaluri baziss. Tu qmnis _aageT Sesabamisi orTonormirebuli 

bazisi 

amocanaamocanaamocanaamocana----52.52.52.52. amoarkvieT Semdegi marticiT mocemuli gardaqmna aris Tu ara or-

Togonaluri, sakuTriv orTogonaluri: 

(1) 
















100

002

030

, (2) 
















123

312

231

, (3) 
















241

111

135

 

amocanaamocanaamocanaamocana----53.53.53.53. aCveneT, rom fiqsirebuli wertilis garSemo yvela mobrunebaTa si-

mravle, operaciiT _mobrunebaTa kompozicia, warmoadgens jgufs 

amocanaamocanaamocanaamocana----54.54.54.54. aCveneT, rom matricTa Semdegi simravle, matricTa gamravlebis ope-

raciis mimarT, aris jgufi: 

(1) 








>+∈








−
0,,: 22 baRba

ab

ba
; (2) 









>+∈







0,,:

3 22 baQba
ab

ba
;  

(3) 








∈






 −
Rα

αα
αα

:
cossin

sincos
. 

gamoarkvieT, romeli maTagnia abeluri jgufi 
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pasuxebi da amoxsnebipasuxebi da amoxsnebipasuxebi da amoxsnebipasuxebi da amoxsnebi    

    

1. 1. 1. 1. aviRoT nebismieri ori M  da N  erTmaneTisagan gansxvavebuli wertili. 

vTqvaT, ')( MMT
a

=→  da ')( NNT
a

=→ . ganvixiloT '' NMNM  oTxkuTxedi 

 

→
a  

 

 

 

am oTxkuTxedis 'MM  da 'NN  mopirdapire gverdebi paralelurebi da tolebi 

arian. amgvarad, '' NMNM  paralelogramia, amitom ''NMMN = . Cven vaCveneT, rom 

paraleluri gadatana inaxavs manZilebs wertilebs Soris anu is moZraobis 

gardaqmnaa. 

2.2.2.2. vTqvaT, ),( 21 aaa =
→

 da ),( yxM . →
a

T  paraleluri gadatanisas, M  wertilis Se-

sabamisi )','(' yxM  wertilisaTvis gveqneba: 





+=
+=

2

1

'

'

ayy

axx
 

analogiurad miiReba paraleluri gadatanis formulebi sivrceSi. kerZod, Tu 

),,( 321 aaaa =
→

, maSin ),,( zyxM  wertilis )',','(' zyxM  anasaxisaTvis gveqneba 









+=
+=
+=

3

2

1

'

'

'

azz

ayy

axx

 

3333.... ganvixiloT sibrtyeze 0=++ cbyax  gantolebiT mocemuli raime m  wrfe. 

vipovoT misi 'm  ansaxi ),( 21 aaa =
→

 veqtoris gaswvriv  →
a

T  paraleluri 

 

 

M

M'

N

N'
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gadatanis dros. amisaTvis mocemuli wrfis gantolebaSi cvladebi SevcvaloT 

paraleluri gadatanisas miRebuli Sesabamisi mniSvnelobebiT. Sedegead mivi-

RebT, rom m  wrfis 'm  anasaxis gantoleba iqneba 0''' =++ cybxa  anu 'm  aris 

wrfe. 

4. 4. 4. 4. ganvixilT →
a

T  paraleluri gadatana. ganvixiloT sibrtyis (an sivrcis) raime 

m  wrfe. SesaZlebelia Semdegi ori SemTxveva: 
→
a  veqtori paraleluria m  

wrfisa (Zevs masze) an misi paraleluri araa. Tu veqtori Zevs wrfeze, maSin am 

wrfis yoveli wertili →
a

T  paraleluri gadataniT gadava ameve wrfis raime 

wertilSi. ese igi am SemTxvevaSi wrfe adgilze rCeba _ wrfe gadadis Tavis 

TavSi. vTqvaT m  wrfe da 
→
a  veqtori erTmaneTis paraleluri araa, am wrfeze 

nebismierad aviRoT ori P  da Q  wertili. →
a

T  paraleluri gadataniT m  wrfe 

gadava raime 'm  wrfeSi, xoli P  da Q  wertilebi 'm  wrfeze mdebare garkveul 

'P  da 'Q  wertilebSi. '' PPQQ  oTxkuTxedi paralelogramia da, Sesabamisad, m  

wrfe 'm  wrfis paraleluria 

5.5.5.5. OXYZ  sakoordinato sistemaSi ganvixiloT 0=+++ DCzByAx  gantolebiT 

mocemuli π  sibrtye da vipovoT am sibrtyis 'π  anasaxi ),,( 321 aaaa =
→

 veqtoris 

gaswvriv →
a

T  paraleluri gadatanis dros. sivrcis paraleluri gadatanis for-

mulebis gamoyenebiT, nebismieri ),,( zyxM  wertilis koordinatebi gamoisaxeba 

am wertilis )',','(' zyxM  anasaxis koordinatebiT. Tu x , y  da z  gamosaxule-

bebs SevitanT π  sibrtyis gantolebaSi miviRebT, rom 'π  sibrtyis gantolebas 

eqneba saxe 0'''' =+++ DCzByAx , sadac 321' CaBaAaDD −−−= . 'π  sibrtyis miRebu-

li gantoleba pirveli xarisxisaa. rogorc viciT, sivrcis nebismieri pirveli 

xarisxis gantoleba gansazRvravs sibrtyes. π  da 'π  sibrtyeTa gantolebebi 

erTmaneTisagan mxolod Tavisufali wevrebiT gansxvavdebian, rac imas niSnavs, 

rom isini paralelurni arian. 

6666.... vaCvenoT, rom Tu 1T  da 2T  ori paraleluri gadatanaa, maSin 12 TT o  aseve 

paraleluri gadatana iqneba  

 

marTlac, rogorc naxazidan Cans, P  wertili, ori damoukidebeli paraleluri 

gadataniT, gadadis jer )(1 PT  da Semdeg  )]([ 12 PTT  wertilSi. igive gardaqmna 

Sesruldeba Tu P  wertils )]([ 12 PTT  wertilSi gadavitanT am ori wertilis 

SemaerTebeli veqtoris gaswvriv. vaCvenoT, rom nebismieri Q  wertili )]([ 12 QTT  

 P

 Q

 

 

 
1g

 
2g

 
Pθ

 
Qθ

 )(1 PT

 )(1 QT

 )]([ 12 QTT

 )]([ 12 PTT
 

1g

 
2g
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wertilze igive veqtoriT gansazRvruli paraleluri gadataniT aisaxeba. 

amisaTvis vaCvenoT, rom Sesabamisi ori samkuTxedi kongruentulia. marTlac, 

cxadia, rom QP mm θθ ∠=∠ . ori gverdisa da maT Soris mdebare kuTxis mixedviT 

kongruentulobis niSniT, samkuTxedebi kongruentulia, rac imas niSnavs, rom am 

samkuTxedebis )]([ 12 PTTP  da )]([ 12 QTTQ  gverdebi kongruentulia. amave dros, es 

gverdebi paralelurebic arian. 

7777.... SeamowmeT jgufis aqsiomebi 

8888....    paralelogramze, samkuTxedze, trapeciaze, radgan paraleluri gadatana 

inaxavs paralelobas    

10.10.10.10. ),( yxM  wertilis simetriuli )','(' yxM  wertilis asagebad ganvixiloT m  

wrfis normali ),( BAn =
→

 veqtoris kolinearuli )','(' yyxxMM −−=
→

 veqtori. 

kolinearulobis gamo, arsebobs iseTi t  ricxvi, rom 
→→

⋅= atMM ' , rac 

koordinatebSi Caiwereba saxiT: 





+=
+=

tByy

tAxx

'

'
 

radganac 'MM  monakveTis Sua wertili m  wrfeze Zevs, amitom gveqneba 

22

)(2

BA

CByAx
t

+
++−= . amgvarad 










+
++−=

+
++−=

22

22

)(2
'

)(2
'

BA

CByAxB
yy

BA

CByAxA
xx

 

15. 15. 15. 15. vipovoT simetriis centris koordinatebi, risTvisac amovxsnaT Semdegi gan-

tolebaTa sistema 













+=
+−=

=
=−−−

tz

ty

x

zyx

43

74

2

03

 

romelic Sedgenilia pirveli wrfis Sesabamisi romelime erTi gantolebiTa da 

meore wrfis Sesabamisi gantolebaTa sistemisagan. am sistemis amoxsna gvaZlevs 

simetriis centrs )3;4;2( −A . amgvarad es wertili 'MM  monakveTis Sua 

wertilia, amitom gveqneba )1;5;2( −−M . 

25. 25. 25. 25. am wertilis )','(' yxP  anasaxis koordinatebia: 
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2

37

2

3
)1(

2

1
7)30cos()1()30sin(7'

2

137

2

1
)1(

2

3
7)30sin()1()30cos(7'

−−=−+−=−−+−=

−=−−−=−−−−=

oo

oo

y

x
. 

32.32.32.32. (1) 
→→→

−= bac , (2) 
→→→

−= bac 32 , (3) 
→→

−= ac
2

3
; (1) )1,1( −=

→
c , (2) )3,2( −=

→
c , (3) 

)0,
2

3
(−=

→
c  

33.33.33.33. (1) ara, (2) ki, (3) ara 

34.34.34.34. )5,3,2( −=
→
d  

35.35.35.35. 
→→→

+= 32 22 eea  

36.36.36.36. )3,5(−A , )5,9(−B , )1,3(−C  da )4,4( −−D  

33337. 7. 7. 7. )9,5('O  

38.38.38.38. (1) 1'3'2 ++= yxx , 3'7' ++−= yxy ; (2) 2'3 += xx , 4'5 += yy ; (3) '2yx −= , 7'3 += xy ; 

39.39.39.39. 2'' +−= yxx , ''2 yxy += ; 

40.40.40.40. )2,3(' −O  

41.41.41.41. davadginoT Tu ra fardobiT yofs α  sibrtye 'AA  monakveTs. Tu es fardoba 

λ -s tolia, maSin α  sibrtyisa da 'AA  monakveTis gadakveTis 0A  wertilis 

koordinatebia: 















=
+
+−=

+
+−=

1
1

21
1

33

0

0

0

z

y

x

λ
λ

λ
λ

 

radganac 0A  wertili α  sibrtyeze Zevs, amitom  

02
1

21

1

33 =−
+
+−+

+
+−

λ
λ

λ
λ

,  

saidanac 2=λ . )2,1,1( −M  wertilze )0,3,6(' =
→

AA  veqtoris paraleluri  
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







=
+−=
+=

2

31

61

z

ty

tx

, 

wrfis α  sibrtyesTan gadakveTis wertilis sapovnelad, sibrtyis gantolebaSi 

SevitanoT, Ssabamisad, x , y  da z  koordinatebis miRebuli mniSvnelobebi. mivi-

RebT, rom 
3

1=t . amgvarad 0M  wertilis koordinatebia )2,0,3(0M . 0M  wertili 

'MM  monakveTs yofs imave 2=λ  fardobiT, rogorc 0A  wertili yofs 'AA  mo-

nakveTs. amgvarad, )2;5,0;4('M . 

42.42.42.42. (1) )4,5( −−A , )3,2(B , ),( xyC − ; (2) )4,5(A , )3,2( −−B , ),( xyC − ; (3) )5,4( −A , 

)2,3(−B , ),( yxC −− ; 

43. 43. 43. 43. 5'
2

3
'

2

1 +−= yxx , 3'
2

1
'

2

3 −+= yxy  

44.44.44.44. )2,2(A , )2,23(−B , )2,2( −C  

45. 45. 45. 45. (1) )1,2,1(' −O ; (2) )1,1,1('1 =
→
e , )3,2,1('2 =

→
e , )4,3,1('3 =

→
e  

46.46.46.46. unda SevamowmoT, rom orTonormirebuli bazisi orTonormirebul bazisSi 

gadadis; (1) )1,0,1(A , )1,1,2(B  da )5,1,0(C ; (1) )0,1,5(A , )3,3,3(B  da )2,1,3(C  

47474747.... 

















 −−

=
















 −

⋅














 −
=→

100

32/32/1

52/12/3

100

02/32/1

02/12/3

100

310

501

)30( o
o O

a
RT  

49494949.... 














 −
=

100

001

010

A  

50505050.... radgan 














 −
=

100

001

010

)90( o

OR , amitom gveqneba 

















−
−−−

=














 −
⋅














 −
=⋅=

100

213/1213/5

413/513/12

100

413/513/12

213/1213/5

100
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            $ 7  $ 7  $ 7  $ 7  meore rigis wirebis klasifikacia.meore rigis wirebis klasifikacia.meore rigis wirebis klasifikacia.meore rigis wirebis klasifikacia.    

                    

ganvixiloT zogadad meore rigis algebruli gantoleba: 

����� � ������ � ����� � ����� � ����� � ��� � 	.                                                                    (1)(1)(1)(1)    

    

Mmeore rigi niSnavs rom  Mmeore rigi niSnavs rom  Mmeore rigi niSnavs rom  Mmeore rigi niSnavs rom  ���, ���, ��� koeficientebidan erTi mainc ara-

nulovania. Aam koeficientebs ufrosi koeficientebi ewodeba,  koefi-

cientebs ���, ��� � wrfivi koeficientebi, xolo ��� �Tavisufali wevri.  

ganvixiloT sidideebi  ��� � ���,     ���� ������ ����  da   ���� ��� ������ ��� ������ ��� ����,    
sadac gvaqvs simetria  ��� � ��� , anu ganvixiloT 

�� � ��� � ���,                    �� � ���� ������ ����            da  da  da  da      �� � ���� ��� ������ ��� ������ ��� ����                        (2).(2).(2).(2).    

es sidideebi arian (1) gantolebis invariantees sidideebi arian (1) gantolebis invariantees sidideebi arian (1) gantolebis invariantees sidideebi arian (1) gantolebis invariantebi koordinatTa sistemis bi koordinatTa sistemis bi koordinatTa sistemis bi koordinatTa sistemis 

gardaqmnis mimarT.gardaqmnis mimarT.gardaqmnis mimarT.gardaqmnis mimarT. E 

es niSnavs Semdegs:  (1) gantoleba Cawerilia raRac marTkuTxa koordi-

natTa sistemaSi. Tu am sistemidan gadavalT axal sakoordinato siste-

maze,  maSin (1) gantoleba sazogadod Seicvleba. Seicvlebian koeficien-

tebic ��� , magram sidideebi ��, �� , ��  Turme igive rCeba. 

    (1)  (1)  (1)  (1)  gantolebiT mocemul wirs gaaCnia simetriis centri koordinatebiT gantolebiT mocemul wirs gaaCnia simetriis centri koordinatebiT gantolebiT mocemul wirs gaaCnia simetriis centri koordinatebiT gantolebiT mocemul wirs gaaCnia simetriis centri koordinatebiT ��	, �	�,     maSin da mxolod MmaSin roca maSin da mxolod MmaSin roca maSin da mxolod MmaSin roca maSin da mxolod MmaSin roca �	  , �	    cvladebis mimarT wrfiv cvladebis mimarT wrfiv cvladebis mimarT wrfiv cvladebis mimarT wrfiv 

gantolebaTa sistemisgantolebaTa sistemisgantolebaTa sistemisgantolebaTa sistemis    

                        �����	 � ����	 � ��� � 	����	 � ����	 � ��� � 	�            
determinantideterminantideterminantideterminanti    

                        �� � ���� ������ ���� � 	,,,,    
Dda amitom simetriis centris koordinatebi Dda amitom simetriis centris koordinatebi Dda amitom simetriis centris koordinatebi Dda amitom simetriis centris koordinatebi     ��	, �	� amamamam sistemis erTsistemis erTsistemis erTsistemis erTa-a-a-a-

derTi amonaxsnia.derTi amonaxsnia.derTi amonaxsnia.derTi amonaxsnia.                                    

sakoordinato sistemis sakoordinato sistemis sakoordinato sistemis sakoordinato sistemis �    kuTxiT mobrunebisas, sadac kuTxiT mobrunebisas, sadac kuTxiT mobrunebisas, sadac kuTxiT mobrunebisas, sadac     

              !"�� � ���#������� ,,,,    
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(roca (roca (roca (roca ��� � 	) meore rigis wiris zogadi gantoleba (1) gadadis Semdeg ) meore rigis wiris zogadi gantoleba (1) gadadis Semdeg ) meore rigis wiris zogadi gantoleba (1) gadadis Semdeg ) meore rigis wiris zogadi gantoleba (1) gadadis Semdeg 

gantolebagantolebagantolebagantolebaSi sadac koeficienti Si sadac koeficienti Si sadac koeficienti Si sadac koeficienti ��----Tan gaxdeba nuli Tan gaxdeba nuli Tan gaxdeba nuli Tan gaxdeba nuli (anu xdeba stan-

dartuli gamartiveba).    

                                            �$���$� � �%���%� � ��%���$ � ��%���$ � �$�� � 	                                            (3(3(3(3))))    

 

meore rigis wirebis geometriuli daxasiaTeba da ganlageba savsebiT ga-

nisazRvreba misi ��,    ��    da  da  da  da  ��    invariantebis mniSvnelobebiT.  

meore rigis wirs ewodeba 

elifsuri tipis, Tu elifsuri tipis, Tu elifsuri tipis, Tu elifsuri tipis, Tu �� & 0,    
hiperboluri tipis, Tuhiperboluri tipis, Tuhiperboluri tipis, Tuhiperboluri tipis, Tu �� ( 0,    
paraboluri tipis, Tu paraboluri tipis, Tu paraboluri tipis, Tu paraboluri tipis, Tu �� � 	.    
    

vigulisxmoT rom meore rigis wiris zogad (1) gantolebaSi invarianti �� & 0, winaaRmdeg SemTxvevaSi amas mivaRwevT -1-ze gamravlebiT. 

elifsuri tipis wiri (elifsuri tipis wiri (elifsuri tipis wiri (elifsuri tipis wiri (�� & 0) ) ) ) warmoadgens elifss roca �� ( 0, aris wer-
tili (gadagvarebuli elifsi) roca �� � 0,  da aris carieli simravle 

(anu warmosaxviTi elifsi) roca   �� & 0. 
Hhiperboluri tipis wiri (Hhiperboluri tipis wiri (Hhiperboluri tipis wiri (Hhiperboluri tipis wiri (�� ( 0) ) ) ) warmoadgens hiperbolas Tu 

 �� � 0,  da TadamkveT wrfeTa wyvils roca �� � 0. 
Pparaboluri tipis wiri (Pparaboluri tipis wiri (Pparaboluri tipis wiri (Pparaboluri tipis wiri (�� � 	) ) ) ) warmoadgens parabolas Tu 

 �� � 0,  da paralelur wrfeTa wyvils an cariel simravles roca �� � 0. 
 

.  

ganvixiloT magaliTebi.ganvixiloT magaliTebi.ganvixiloT magaliTebi.ganvixiloT magaliTebi.    

magaliTi 1.magaliTi 1.magaliTi 1.magaliTi 1.  2*� � 4*, � 5,� � * � 5, � 4 � 0.                  (a) 
aq koeficientebia  ��� � 2,  ��� � �2, ��� � 5, ��� � � �� , ��� � .� , ��� � �4. 
invariantebi: �� � 7,   �� � 6,    �� � �131/4. 
radgan radgan radgan radgan   �� � 	    amitom am wirs aqvs erTaderTi simetriis centri. amitom am wirs aqvs erTaderTi simetriis centri. amitom am wirs aqvs erTaderTi simetriis centri. amitom am wirs aqvs erTaderTi simetriis centri.     

aris elifsuri tipis, radgan aris elifsuri tipis, radgan aris elifsuri tipis, radgan aris elifsuri tipis, radgan   �� & 0.    E 
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Teorema (4)Teorema (4)Teorema (4)Teorema (4)----iT es wiri elifsia  radgan  iT es wiri elifsia  radgan  iT es wiri elifsia  radgan  iT es wiri elifsia  radgan  �� ( 0.         
vipovoT simetriis centris koordinatebivipovoT simetriis centris koordinatebivipovoT simetriis centris koordinatebivipovoT simetriis centris koordinatebi, amisaTvis visargebloT Teore-

ma (2)-iT da amovxsnaT wrfivi sistema: 

 

4 2*5 � 2,5 � 12 � 0
�2*5 � 5,5 � 52 � 0� 

  miviRebT *5 � � .�� , ,5 � �2/3. e.i. simetriis centria wertili �� .�� , �2/3). 
 

 gavamatrivoT es gantoleba. jer gvinda movklaT wrfivi wevrebi. amisaT-

vis Teorema (1) –iT movaxdinoT paraleluri gadatana  

�* � *% � 5/12, � ,% � 2/3 � 
DCavsvaT * da ,-is mniSvnelobebi wiris sawyis (a) gantolebaSi, miviRebT 

                2*$� � 4*%,% � 5,$� � ����6 � 0.         (b)  
Eexla gvinda movklaT koeficienti *%,% �Tan. amisaTvis visargebloT 

Teorema (3)-iT da movaxdinoT mobruneba kuTxiT 

                                                               7892: � �#.#6 � 3/4. 
Aam dros  

7;<2: � 1=1 � 89�2: � 3/5 
Aamitom  

                                 <>?: � @�#ABC�D� � 1/=5,     7;<: � @�EABC�D� � 2/√5. 
 

Aamitom am kuTxiT mobrunebas aqvs saxe 

G*$ � �√. *%% � �√. ,$$,$ � �√. *%% � �√. ,%$�  
CavsvaT (b) gantolebaSi, miviRebT 
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*%%� � 6,%%� � 13124 . 
Aamitom 

����6  -ze gayofiT gvaqvs                              

    

                                                                    
�HH�

�@����I �� � �HH�
�@����II�� � �                    ((((c))))    

Ada sabolood miviReT elifsis kanonikuri gantoleba. 

MmagaliTi 2.MmagaliTi 2.MmagaliTi 2.MmagaliTi 2.    Ggantoleba 8*� � 24*, � ,� � 56* � 18, � 55 � 0  
Aaris hiperboluri tipis,Aaris hiperboluri tipis,Aaris hiperboluri tipis,Aaris hiperboluri tipis, radgan �� � 8 K 1 � 12� � �136 ( 0, 
Ees wiri aris TanamkveT wrfeTa wyviliaris TanamkveT wrfeTa wyviliaris TanamkveT wrfeTa wyviliaris TanamkveT wrfeTa wyvili, radgan invarianti  

�� � � 8 12 �2812 1 9�28 9 �55� � 0.  
 

MmagaliTi 3.MmagaliTi 3.MmagaliTi 3.MmagaliTi 3.    Ggantoleba *� � 2*, � ,� � 2* � , � 0  
Aaris parAaris parAaris parAaris paraboluri tipisaboluri tipisaboluri tipisaboluri tipis radgan �� � 1 K 1 � 1� � 0. 
Ees wiri aris parabolaEes wiri aris parabolaEes wiri aris parabolaEes wiri aris parabola, radgan �� � �1 1 11 1 1/21 1/2 0 � � �1/4 � 0.  
 

 

 

amocanebi:amocanebi:amocanebi:amocanebi:    

    

1.1.1.1.  gamoarkvieT, qvemoT mocemul wirebs Soris romeli warmoadgens centralur 

wirs (aqvs erTaderTi centri), romels ar gaaCnia centri da romels aqvs 

usasrulo raodenobis centri 

     (1)  07123243 22 =−−+−− yxyxyx ; (2) 0129354 22 =−+−++ yxyxyx ;  

       (3) 0138644 22 =++−+− yxyxyx ;  (4)  01161244 22 =−+−+− yxyxyx ; 

      (5)  0127542 22 =+−++− yxyxyx ; (6) 03662 22 =−+−+− yxyxyx ;  
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      (7) 01521425204 22 =−+−+− yxyxyx ;  (8)  01273964 22 =+−+−− yxyxyx  

2222. aCveneT, rom qvemoT mocemuli wirebi centraluri wirebia da ipoveT maTi 
centrebi:  

          (1)  0711853 22 =−−−++ yxyxyx ; (2) 0182020245 22 =−++++ yxyxyx ;  

          (3)  012749 22 =−−− yxyx ;  (4)  0113622562 22 =+−++− yxyxyx  

3.3.3.3. aCveneT, rom qvemoT mocemul wirebs gaaCniaT centrebis usasrulo raodenoba. 

SeadgineT centrebis geometriuli adgilis gantolebebi 

       (1)  020361296 22 =++−+− yxyxyx ; (2) 0214844 22 =−−−++ yxyxyx ;  

       (3)  078401025 22 =+−++− yxyxyx  

4.4.4.4. aCveneT, rom qvemoT mocemuli wirebi centraluri wirebia. moaxdineT koor-

dinatTa sistemis saTavis wiris cenrSi paraleluri gadatana 

      (1)  0124263 22 =++−+− yxyxyx ; (2) 022446 22 =+−+++ yxyxyx ;  

      (3)  0101064 22 =−−++ xyxyx ;  (4)  09106624 22 =+−+++ yxyxyx  

5.5.5.5. m da n  parametrebis ra mniSvnelobebisaTvis iqneba  

0134912 22 =−++++ nyxyxymx  

     gantolebiT mocemuli wiri: 

     (1) centraluri; (2) centris ar mqone; (3) usasrulod bevri centris mqone 

 

pasuxebi:pasuxebi:pasuxebi:pasuxebi:   

1.1.1.1. (1), (2), (5), (8) _erTaderTi centri; (3), (7) _ centri ara aqvs; (4), (6) 

_usasrulod bevri centri; 2222. (1) )2,3( −O ; (2) )5,0( −O ; (3) )0,0(O ; (4) )3,1(−O ; 3.3.3.3. (1) 

063 =−− yx ; (2) 022 =−+ yx ; (3) 045 =+− yx ; 4.4.4.4. (1) 026189 22 =++− yxyx ; (2) 

0746 22 =−++ yxyx ; (3) 0564 22 =−++ yxyx ; (4) 01624 22 =+++ yxyx ; 5.5.5.5. (1) 4≠m , 

n  nebismieria; (2) 4=m , 6≠n ; (3) 4=m , 6=n ;  

 

 

magaliTebi imisa Tu rogor davadgineT meore rigis wiris tipi, misi kanonikuri magaliTebi imisa Tu rogor davadgineT meore rigis wiris tipi, misi kanonikuri magaliTebi imisa Tu rogor davadgineT meore rigis wiris tipi, misi kanonikuri magaliTebi imisa Tu rogor davadgineT meore rigis wiris tipi, misi kanonikuri 

gantoleba da kanonikur koordinatTa sistema. gantoleba da kanonikur koordinatTa sistema. gantoleba da kanonikur koordinatTa sistema. gantoleba da kanonikur koordinatTa sistema. es Tema kavSiria da gavixsenoT es Tema kavSiria da gavixsenoT es Tema kavSiria da gavixsenoT es Tema kavSiria da gavixsenoT 

simetriuli matriciT mocemuli kvadratuli forma. simetriuli matriciT mocemuli kvadratuli forma. simetriuli matriciT mocemuli kvadratuli forma. simetriuli matriciT mocemuli kvadratuli forma. Mmatricis sakuTrivi ricMmatricis sakuTrivi ricMmatricis sakuTrivi ricMmatricis sakuTrivi ricx-x-x-x-

vebi da sakuTrivi veqtorebi. vebi da sakuTrivi veqtorebi. vebi da sakuTrivi veqtorebi. vebi da sakuTrivi veqtorebi.     
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magaliTi.magaliTi.magaliTi.magaliTi.  M�� � I�� � N�� � ��� � MO� � N	 � 	.    
Aamoxsna. gvaqvs G��� � 5, ��� � 2, ��� � 8, ��� � �16, ��� � �28, ��� � 80.   
 amitom wiris invariantebi  �� � 13 & 0,  �� � 36 & 0,   �� � �1296 ( 0.     
radgan   �� & 0  da  ��,  ��-s sxvadasxva niSani aqvT wiri aris elifsi. 

Aamitom mocemuli gantoleba miiyvaneba saxemde 

P��$$� � P��$$� � ���� � 	,    
  sadac  Q�,  Q�  kvadratuli nawilis Sesabamisi maxasiaTebeli ricxvebia. 

Ees gamomdinareobs iqidan, rom 

�� � �$$� � RQ� 0 00 Q� 00 0 �$$��R � �$$��$$�� � ���$$��, anu Tavisufali wevri iqneba 
����. 

 

agreTve, wiris gantolebis Sesabamisi kvadratuli formis matricis maxasiaTe-

beli gantolebaa 

�5 � Q 22 8 � Q� � 0,  anu  Q� � 13Q � 36 � 0. fesvebia Q� � 4,   Q� � 9.  
EgavixsenoT kvadratuli formis miyvana kanonikur saxemde. Ees xdeba bazisis 

gardaqmniT im orTogonuli matriciT romlis svetebi formis sakuTrivi veqto-

rebia. 

bazisis am gardaqmniT kvadratuli nawili  5*� � 4*, � 8,� miiRebs formas 4*$� � 9,$�,  (anu *,-Tan koeficienti gaqreba da kvadratebTan koeficientebi sa-

kuTrivi ricxvebia.) 

Semdeg rogorc viciT, paraleluri gadataniT, romlis dros saTave gadadis 

wiris centrSi  wrfivi nawili  �32* � 56, gaqreba, xolo kvadratuli wevrebis 

koeficientebi ar Seicvleba.  amasTan  axali Tavisufali wevri invariantebiT 

ase gamoisaxeba �$�� � ��: ��=� ��TU�U � �36. 
Aanu axal  *%, ,% cvladebSi wirs eqneba gantoleba    

                              4*$� � 9,$� � 36 � 0,   
Dda 36-ze gayofiT miiReba kanonikuri gantoleba   

                               
V%WT � X%W6 � 1. 
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centris koordinatebi, rogorc viciT aris Semdegi sistemis amonaxsni:  

�5* � 2, � 16 � 02* � 8, � 28 � 0�      anu  Y%�2,3�.  
kanonikuri sistemis sakoordinato RerZebis mgezavebad Z$�, Z$� unda aviRoT er-

Teulovani sakuTrivi veqtorebi,  Z$� -is koordinatebs gavigebT Semdegi siste-

mis amoxsniT: 

 G���� � Q��* � ���, � 0���* � ���� � Q��, � 0*� � ,� � 1 � 
 Aanu � * � 2, � 0*� � ,� � 1� da Z%� � [ �√. , � �√.\. 
Z$�-s analogiurad gamovTvliT, Tumca Z$�-ad SeiZleba aviRoT Z$�-is MmarTobuli 

veqtori Z$� � [ �√. , �√.\. 
Eexla radgan viciT elifsis centri, kanonikuri gantoleba da RerZebi SegviZ-

lia es elifsi davxatoT kidec. 

    

 

    

magaliTi.  magaliTi.  magaliTi.  magaliTi.  ]��, �� � I�� � I�� � �� � �� � �I� � ^ � 	.    
wiris invariantebia  �� � 5 & 0,  �� � 0,   �� � �225 ( 0.     
radgan   �� � 0  �� ( 0.    wiri aris parabola. 

maxasiaTebeli fesvebia �4 � Q �2�2 1 � Q� � 0,  e.i. Q� � 0,   Q� � 5. 
7892: � ��� � ���2��� ,     89: � Q� � ������ � 2. 
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Aamitom  7;<: � �=�E_`WD � �√. ,    <>?: � _`D=�E_`WD � �√..    
   

A 

winaswar viciT rom mocemuli gantoleba daiyvaneba saxeze 

 

                                P��%%� � @� ���� �%%   � 	.... 
 Aanu  Q�,%%� � 2�%%��*%% � 0, sadac |�%%��| � @� bcbd *%%.     

Ees gvaqvs iqidan, rom �$$�� � �$$� � ��  da  �� � �"� � R 0 0 �$$��0 ��� 0�$$�� 0 0 R � ��$$���$$���
. 

 

Aanu |�%%��| � 3√5  da radgan Q� � 5 unda miviRoT  

,$$� � 6 √55 *%%. 
 

 

MmarTlac  gardaqmniT    

fg
h* � 1√5 *% � 2√5 ,%

, � 1√5 *% � 1√5 ,% � 
 

F�x, y� � 0 miiRebs saxes 
l%�*%,%� � � �√. *% � �√. ,%�� � 4 [ �√. *% � �√. ,%\ [ �√. *% � �√. ,%\ � 4� �√. *% � �√. ,%�� � 4 [ �√. *% ��√. ,%\ � 3 [ �√. *% � �√. ,%\ � 7 � 0. 
Aanu 

l%�*%, ,%� � 5,$� � 6√5*% � 2√5,% � 7 � 0  
 

rogorc vxedavT ,�-is koeficienti udris maxasiaTebel ricxvs 5-s. *�-is koefi-
cienti nulia, ix. zemoT Q� � 0, Q� � 5.  
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exla unda movaxdinoT sakoordinato RerZebis paraleluri gadatana rom gava-

qroT wevri �2√5,% � 7,  anu l%�*%, ,%�-Si rac darCeba miviyvanoT parabolis gan-

tolebamde.  amisaTvis vTqvaT saTave gadadis �*5, ,5� wertilSi, anu gvaqvs axali 

koordinatebi �*%%, ,$$� 
�*% � *%% � *5,% � ,%% � ,5 �  
anu  

 l%%�*%%, ,%%� � 5�,%% � ,5�� � 6√5�*%% � *5� � 2=5�,%% � ,5� � 7 � 0  
 

gavaqroT wevri �2√5,% � 7 niSnavs, bolo gantolebaSi ,$$-is koeficienti da Ta-

visufali wevri unda iyos 0. 

l%%�*%%, ,%%�Aanu   m 10,5 � 2√5 � 05,5� � 6√5*5 � 2√5,5 � 7 � 0� 
Damonaxnia �*5, ,5� � [√.. , √.. \,  anu parabolas wveros koodinatebi �*%, ,$�-Si aris �√.. , √.. �, 
amitom axal �*%%, ,$$� koordinatebSi gantoleba miiRebs saxes 

l%%�*%%, ,$$� � 5�,%% � √55 �� � 6√5 n*%% � √55 o � 2=5�,%% � √55 � � 7 � 0 
Aanu   

 l%%�*%%, ,%%� � 5,$$� � 6√5*%% � 0 
Aanu sabolod gvaqvs parabolis kanonikuri gantoleba 

,$$� � 6 √55 *%%. 
amasTan Cven viciT kanonikuri koordinatTa sistemas:  

*$$-is sakuTxo koeficientia 89: � 2; 
parabolis wveros, anu kanonikuri sakordinato sistemis saTavis koordinatebi �*%, ,$�-Si aris �√.. , √.. �, xolo �*, ,�-koordinatebSi gavigebT zemoTmoyvanili gar-

daqmniT  

fg
h* � 1√5 *% � 2√5 ,% � 15 � 25 � �1/5

, � 1√5 *% � 1√5 ,% � 15 � 25 � 3/5. � 
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Eexla SgviZlia parabolis daxatvac.  

P 

 

 

   

 

amocanebiamocanebiamocanebiamocanebi. 

gansazRvreT meore rigis wiris tipi. ipoveT misi kanonikuri gantoleba, kanoni-

kur koordinatTa sistema da daxateT wiri. 

1. *� � 4*, � 4,� � 4* � 3, � 7 � 0. 
2. *� � 5*, � 4,� � * � 2, � 2 � 0. 
3. 4*� � 12*, � 9,� � 2* � 3, � 2 � 0. 
4. 9*� � 4*, � 6,� � 16* � 8, � 2 � 0. 
5. 8*� � 6*, � 26,� � 12* � 11, � 0. 
6. *� � 2*, � ,� � 10* � 6, � 25 � 0. 
7. 2*� � 5*, � 12,� � * � 26, � 10 � 0. 
8. 4*� � 4*, � ,� � 6* � 3, � 4 � 0. 
9. 2*� � 4*, � 5,� � 6* � 8, � 1 � 0. 
10. *� � 12*, � 4,� � 12* � 8, � 5 � 0. 
11. 3*� � *, � 2,� � 5* � 5, � 2 � 0. 
12. 4*� � 12*, � 9,� � 20* � 30, � 16 � 0. 
13. 4*� � 16*, � 15,� � 8* � 22, � 5 � 0. 
14. 4*� � 4*, � ,� � 16* � 8, � 15 � 0. 

 

pasuxebi:pasuxebi:pasuxebi:pasuxebi: wiris tipi, kanonikuri gantoleba, centris koordinatebi, kanonikuri 

RerZebis mgezavebi: 

1.Pparabola, ,%� � �√. *$, OY%�3,2�, Z$� � [� �√. , � �√.\,  Z$� � [ �√. , � �√.\.   
2. TanamkveTi wrfeebi * � , � 1 � 0, * � 4, � 2 � 0. 
3. paraleluri wrfeebi 2* � 3, � 1 � 0, 2* � 3, � 2 � 0. 
4. elifsi,   

VHW� � XHW� � 1, OY% [� 6. , �.\, Z$� � [ �√. , �√.\,  Z$� � [� �√. , �√.\. 
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