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magaliTi 1.   vipovoT 𝑧1=-3+2𝑖  da 𝑧2=13_𝑖 kompleqsuri ricxvebis jami da namravli: 

              𝑧1+𝑧2=-3+2𝑖+( 13-𝑖 )=10+ 𝑖 

           𝑧1𝑧2=(-3+2𝑖)( 13-𝑖 )=-39+3 𝑖 +26 𝑖 +2=-37+29 𝑖. 

 

magaliTi 2.    vipovoT 𝑧1=-3+2𝑖  da 𝑧2=13- 𝑖 kompleqsuri ricxvebis sxvaoba da 

Sefardeba 

           Tu gavixsenebT formulebs                  
i

ba

cbad

ba

bdac

bia

dic

ibdacbiadic

2222

)()()(

















 

             𝑧2-𝑧1=13- 𝑖 -( -3+2 𝑖 )=16-3 𝑖 

        𝑧2/𝑧1= 
13−𝑖

 −3+2𝑖
 = 

(−3)13+2(−1)

(−3)2+22  + 
(−3)(−1)−13∗2

(−3)2+22 𝑖 =−
41

13
 - 

23

13
 𝑖. 

           kompleqsuri ricxvebis gayofisas umjobesia mricxvelic da mniSvnelic 

gavamravloT mniSvnelis SeuRlebulze: 

           𝑧2/𝑧1= 
13−𝑖 

−3+2𝑖
 = 

(13−𝑖)(−3−2𝑖)

(−3+2𝑖)(−3−2𝑖)
=

−39−26𝑖+3𝑖−2

9+4
 = −

41

13
 - 

23

13
 𝑖. 

 

magaliTi 3.   CavweroT kompleqsuri ricxvi 𝑧 =
3+𝑖

(1+𝑖)(1−2𝑖)
 algebruli formiT 

         𝑧 =
3+𝑖

(1+𝑖)(1−2𝑖)
 = 

3+𝑖

1−2𝑖+𝑖+2
=

3+𝑖

3−𝑖
=

(3+𝑖)(3+𝑖)

(3−𝑖)(3+𝑖)
=

9+6𝑖−1

9+1
=

4

5
+

3

5
𝑖. 

 

magaliTi 4.     vipovoT 𝑧 = −√3 + 𝑖 kompleqsuri ricxvis moduli da argumenti 

           |𝑧|=√3 + 1=2 

    𝑧 = −√3 + 𝑖 Aricxvis nebismieri argumenti akmayofilebs pirobas  

tgφ=-1/√3 
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      am gantolebis amoxsniT miviRebT, rom   𝜑𝑘 = −
𝜋

6
+ 𝜋𝑘,      𝑘 ∈ 𝑍. 

     radgan 𝑧 = −√3 + 𝑖  ricxvi meore meoTxedSia 𝑘 = 2𝑛 + 1. aqedan gamomdinareobs, 

rom 

                 arg (−√3+𝑖) = −
𝜋

6
+ 𝜋(2𝑛 + 1) =

5𝜋

6
+ 2𝜋𝑛,    𝑛 ∈ 𝑍. 

 

 magaliTi 5.    daStrixeT sibrtyeze im wertilTa simravle, romelic akmayofilebs 

Semdeg pirobebs: 

a) |𝑧 − 𝑖| = 1;         b) 2≤ |𝑧 − 1 + 2𝑖| ≤ 3;       g) |2 + 𝑧| < |2 − 𝑧| 

  

  

                                                                                            -2     0        2 

 

 

magaliTi 6.    CavweroT kompleqsuri ricxvi 𝑧 = −1 − 𝑖 trigonometriuli formiT  

      |𝑧| = √2,   𝜑 = −
3𝜋

4
 

      𝑧 = √2 (cos(−
3𝜋

4
) + 𝑖 sin(−

3𝜋

4
)). 

 

magaliTi 7.  CavweroT kompleqsuri ricxvi  𝑧 = 2 cos( 7𝜋/4) − 2𝑖 sin(𝜋/4) 

trigonometriuli formiT  

         radgan    cos(
7𝜋

4
) = cos (−

𝜋

4
) ,      − sin (

𝜋

4
) = sin(−

𝜋

4
)   modulisa da argumentis 

moZebnis gareSe SeiZleba CavweroT: 

                  𝑧 = 2 (cos(−
𝜋

4
) + 𝑖 sin(−

𝜋

4
)). 

magaliTi 8.    vipovoT Semdegi kompleqsuri ricxvebis namravli 

     𝑧 = √2 (cos(
11𝜋

4
) + 𝑖 sin(

11𝜋

4
))  da 𝜔 = √8 (cos(

3𝜋

8
) + 𝑖 sin(

3𝜋

8
)) 

  radgan    |𝑧| = √2,  |𝜔| = √8,  amitom |𝑧𝜔| = √2√8 = 4, xolo 𝑧𝜔   ricxvis argumenti 

iqneba   
11𝜋

4
+

3𝜋

8
=

25𝜋

8
. 

      

i  
              

       1-2i 

  
Type equation here.
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Aamrigad,   𝑧𝜔 = 4 (cos(
25𝜋

8
) + 𝑖 sin(

25𝜋

8
)) da sabolood  𝑧𝜔 = 4 (cos(

9𝜋

8
) + 𝑖 sin(

9𝜋

8
)). 

 

magaliTi 9.    CavweroT kompleqsuri ricxvi  𝑧 =
𝑖−1

cos(
𝜋

3
)+𝑖 sin(

𝜋

3
)
  trigonometriuli 

formiT.  

SemovitanoT aRniSvnebi 𝑧1 = 𝑖 − 1,    𝑧2 = cos(
𝜋

3
) + 𝑖 sin(

𝜋

3
), ricxvi 𝑧2 = cos(

𝜋

3
) + +𝑖 sin(

𝜋

3
)  

Cawerilia trigonometriuli formiT. cxadia, rom | 𝑧2| = 1 da 𝜑2 = 𝜋/3. 

vipovoT  𝑧1 ricxvis moduli da argumenti:   |𝑧1| = √2  da 𝜑1 = 3𝜋/4. 

sabolood miviRebT  

 𝑧 =
𝑧1 

𝑧2
= √2 (cos(

3𝜋

4
−

𝜋

3
) + 𝑖 sin(

3𝜋

4
−

𝜋

3
)),     e. i.    𝑧 = √2 (cos(

5𝜋

12
) + 𝑖 sin(

5𝜋

12
)). 

 

magaliTi 10.  CavweroT kompleqsuri ricxvi  𝑧 = (𝑖 − √3)13  algebruli formiT  

jer CavweroT trigonometriuli formiT: 𝑟 = |𝑖 − √3| = 2, 𝜑 = 5𝜋/6. 

𝑖 − √3 = 2 (cos(
5𝜋

6
) + 𝑖 sin(

5𝜋

6
)),  (𝑟(cos( 𝜑) + 𝑖 sin(𝜑))𝑛 = 𝑟𝑛(cos( 𝑛𝜑) + 𝑖 sin(𝑛𝜑))  

am ori tolobidan gamomdinareobs, rom  

 (𝑖 − √3)13=213 (cos(
65𝜋

6
) + 𝑖 sin(

65𝜋

6
))= 213 (cos(

5𝜋

6
) + 𝑖 sin(

5𝜋

6
))  

 aseTia  𝑧 = (𝑖 − √3)13 ricxvis trigonometriuli forma.  

Aaxla CavweroT algebruli formiT:  𝑧 = (𝑖 − √3)13=213 (−
√3

2
−

1

2
𝑖) = −212√3 + 212𝑖. 

 

magaliTi 11.     vipovoT √−64
6

 -is yvela mniSvneloba. 

          CavweroT 𝜔 = −64  trigonometriuli formiT:    -64=64(cos( 𝜋) + 𝑖 sin(𝜋)).  

                0 -Tvis arsebobs zustad n  raodenobis n uri xarisxis fesvi    

ricxvidan. yvela es fesvi miiReba Semdegi formulidan                                                                                                                          

)),
2

sin()
2

(cos( k
nn

ik
nn

z n
k


                  𝑘 = 0; 1; 2; … ; 𝑛 − 1  



4 

 

4 

 

         miviRebT )),
6

2

6
sin()

6

2

6
(cos(646 kikzk


   𝑘 = 0,1,2,3,4,5. 

Aamrigad, iiz  3))
6

sin()
6

(cos(20


   

iiz 2))
2

sin()
2

(cos(21 


 

iiz  3))
6

5
sin()

6

5
(cos(22


 

iiz  3))
6

7
sin()

6

7
(cos(23


 

iiz 2))
2

3
sin()

2

3
(cos(24 


 

iiz  3))
6

11
sin()

6

11
(cos(25


 

           𝑧𝑘    ricxvebis Sesabamisi wertilebi warmoadgenen im wesieri eqvskuTxedis 

wveroebs, romelic Caxazulia wrewirSi centriT  𝑧 = 0  da radiusiT 2. 

 

Aaxla ganvixiloT kompleqsurkoeficientebiani algebruli gantolebebi 

 

        magaliTi 12.  amovxsnaT gantoleba  𝑧2 + 3𝑧 + 3 = 0      

rogorc viciT, ,001

2

2  azaza    02 a  gantolebis fesvebi gamoiTvleba 

Semdegi formulis gamoyenebiT ,
2 2

1

a

Da
z


  sadac D 20

2

1 4 aaa  . (*) 

aqedan gamomdinareobs, rom 𝑧 =
−3+√9−12

2
=

−3+√−3

2
. 

Tu gaviTvaliswinebT,rom √−3 = ±𝑖√3, miviRebT  

𝑧1 = −
3

2
+

√3

2
𝑖,      𝑧2 = −

3

2
−

√3

2
𝑖. 

    magaliTi 13.  amovxsnaT gantoleba  𝑧2 − 8𝑧 − 3𝑖𝑧 + 13 + 13𝑖 = 0 

    kvadratuli gantolebis fesvTa formulis (*) gamoyenebiT miviRebT 

 𝑧 =
8+3𝑖+√(8+3𝑖)2−4(13+13𝑖)

2
=

8+3𝑖+√3−4𝑖

2
. 
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A   axla vipovoT √3 − 4𝑖 gamosaxulebis mniSvneloba. 

       vTqvaT, √3 − 4𝑖=𝑥 + 𝑦𝑖,  maSin 3_4𝑖 = 𝑥2 + 2𝑥𝑦𝑖 − 𝑦2 = 𝑥2 − 𝑦2 + 2𝑥𝑦𝑖, 

          maSin  𝑥2 − 𝑦2=3 da 𝑥𝑦 = −2, sadac 𝑥 da 𝑦  namdvili ricxvebia. sistemis 

amoxsnis Semdeg miviRebT 𝑥 = 2, 𝑦 = −1 an 𝑥 = −2, 𝑦 = 1. amitom  

√3 − 4𝑖 = 2 − 𝑖 an √3 − 4𝑖 = −2 + 2𝑖 da 

𝑧1 =
8+3𝑖+2−𝑖

2
= 5 + 𝑖,      𝑧2 =

8+3𝑖−2+𝑖

2
= 3 + 2𝑖. 

 

magaliTi 14.  amovxsnaT gantoleba  𝑧3 − 6𝑧 − 9 = 0 

     𝑧 = 3 am gantolebis mTeli amonaxsnia, amitom   𝑧3 − 6𝑧 − 9 = (𝑧 − 3)(𝑧2 + 3𝑧 + 3) 

Aaxla amovxsnaT  𝑧2 + 3𝑧 + 3 = 0  gantoleba.  𝑧1 = −
3

2
+

√3

2
𝑖,      𝑧2 = −

3

2
−

√3

2
𝑖. 

 

magaliTi 15.  ipoveT   2𝑧3 − 5𝑧2 − 2𝑧 − 2 = 0 gantolebis mTeli fesvebi 

         am gantolebis mTeli fesvebi SeiZleba iyos mxolod  ±1, ±2.   (ix. Teoriuli 

masala gazeTis wina nomrebSi). Tu am ricxvebs CavsvamT gantolebaSi, vnaxavT, rom 

arcerTi am oTxi ricxvidan ar akmayofilebs mocemul gantolebas. Ee. i. am 

gantolebas mTeli amonaxsnebi ara aqvs. 

magaliTi 16.  amovxsnaT gantoleba  𝑧5 − 2𝑧4 − 13𝑧3 + 26𝑧2 + 36𝑧 − 72 = 0 

          Tu SevamowmebT Tavisufali wevris gamyofebs, vnaxavT rom 𝑧 = ±2 am 

gantolebis fesvebia. gavyoT gantolebis marcxena mxare  (𝑧2 − 4)-ze. 

       miviRebT  𝑧3 − 2𝑧2 − 9𝑧 + 18 = 0, romlis fesvia 𝑧 = 2. gavyoT (𝑧 − 2)-ze, miviRebT 

(𝑧2 − 9)-s. amrigad,  gantolebis marcxena mxare  iSleba Semdeg mamravlebad: 

                   (𝑧 + 3)(𝑧 + 2)(𝑧 − 2)2(𝑧 − 3) = 0    

A     amitom gantolebas eqneba sami erTjeradi(martivi) fesvi   𝑧 = −3, 𝑧 = −2, 𝑧 = 3 

da erTi orjeradi fesvi 𝑧 = 2.   

axla ki gTavazobT im savarjiSoebis ganxilvas, romlebic 

warmodgenilia  2010-2015 wlebis maswavlebelTa saserTifikacio 

gamocdebze. 
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    2010 weli (amocana 24).     𝑥1 da 𝑥2 sidideebis qvemoT CamoTvlili mniSvnelobebidan 

romlebi SeiZleba iyos   𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 gantolebis fesvebi, Tu 𝑎, 𝑏 da 𝑐 namdvili 

ricxvebia? 

a) 𝑥1 = 3 da 𝑥2 = 1 − 𝑖                     b) 𝑥1=𝑥2 = 1 + 𝑖   

g)    𝑥1 = 1 − 𝑖 da 𝑥2 = 1 + 2𝑖            d) 𝑥1 = 1 + 2𝑖 da 𝑥2 = 1 − 2𝑖 

         amoxsna: radgan kvadratuli gantolebis koeficientebi namdvili ricxvebia, 

amitom  misi  amonaxsnebi  unda  iyos  SeuRlebuli ricxvebi.  aseTebia    mxolod      

d) 𝑥1 = 1 + 2𝑖 da 𝑥2 = 1 − 2𝑖 

 

   2010 weli (amocana 24).     
1

1+𝑖
    kompleqsuri ricxvis warmosaxviTi nawili tolia 

a)  1;      b) 𝑖       g) 
1

2
        d) - 

1

2
   

  amoxsna:   
1

1+𝑖
 = 

1−𝑖

(1+𝑖)(1−𝑖)
=

1−𝑖

1+1
=

1−𝑖

2
=

1

2
−

1

2
𝑖   (mniSvnelica da mricxvelic gavamravleT 

mniSvnelis SeuRlebulze) 

                             swori  pasuxia:    d) - 
𝟏

𝟐
  

 

2011 weli (amocana 24).       
2+3𝑖

𝑖−1
     kompleqsuri  ricxvis  namdvili  nawili  tolia 

         a) 1              ბ) 2             გ) 
1

2
           დ)- 

5

2
  

      amoxsna:  mniSvnelica da mricxvelic gavamravlოT mniSvnelis SeuRlebulze  

                         
2+3𝑖

𝑖−1
 = 

(2+3𝑖)(𝑖+1)

(𝑖−1)(𝑖+1)
=

2𝑖+2+3𝑖2+3𝑖

𝑖2−1
=

−1+5𝑖

−1−1
=

−1+5𝑖

−2
=

1

2
−

5

2
𝑖 

                            swori pasuxia:    g)  
𝟏

𝟐
  

 

2012 weli (amocana 24).     kompleqsuri ricxvis moduli udris 2-s, xolo argumentia  


3
 .    ipoveT am ricxvis namdvili da warmosaxviTi nawilebis sxvaoba.  

a) 1 − √3        b) 1 + √3        g) 
1+√3

2
         d) 

1−√3

2
 

amoxsna:   CavweroT es ricxvi trigonometriuli formiT    

                𝑧 = 2 (cos( 𝜋/3) + 𝑖 sin(𝜋/3)) = 2(
1

2
+

√3

2
𝑖) = 1 + √3𝑖   

              swori pasuxia:   b) 𝟏 + √𝟑   
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 2013 weli (amocana 24).    gaamartiveT kompleqsuri ricxviTi gamosaxuleba 
(3+𝑖)(2−3𝑖)

1+𝑖
 

a) 8 + 𝑖      Bb) 1 − 8𝑖     g) 1 + 8𝑖       d) 8 − 𝑖 

amoxsna: mniSvnelica da mricxvelic gavamravlოT mniSvnelis SeuRlebulze           

       
(3+𝑖)(2−3𝑖)

1+𝑖
=

6−9𝑖+2𝑖−3𝑖2

1+𝑖
=

(9−7𝑖)(1−𝑖)

(1+𝑖)(1−𝑖)
=

9−9𝑖−7𝑖+7𝑖2

1−𝑖2 =
2−16𝑖

1+1
= 1 − 8𝑖     

              swori pasuxia:     b) 𝟏 − 𝟖𝒊      

  

2014 weli (amocana 24).    𝑥 = 𝑎 + 𝑏𝑖    kompleqsuri ricxvi aris 𝑥2 = 𝑖 gantolebis 

amonaxsni. ipoveT |𝑎|, Tu 𝑎, 𝑏 ∈ 𝑅 

a) 
1

4
            b) 

1

2
          g) 

√2

2
         d) 

√3

2
 

amoxsna:  (𝑎 + 𝑏𝑖)2 = 𝑖,     𝑎2 + 2𝑎𝑏𝑖 + 𝑏𝑖2 = 𝑖,    𝑎2 − 𝑏2 + 2𝑎𝑏𝑖 = 0 + 1𝑖,     𝑎2 − 𝑏2 = 0       (1) 

 2𝑎𝑏 = 1     (2)  pirveli gantolebidan gamovsaxoT 𝑏 da CavsvaT meoreSi, miviRebT 

      𝑎2 =
1

2
        aqedan     ki     |𝑎| =

√2

2
.   

                       swori pasuxia:    g) 
√𝟐

𝟐
 . 

 

2015 weli (amocana 24).           (𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
)12 =   

a) A
1

2
+

√3

2
𝑖              b) 1             g) −

1

2
−

√3

2
𝑖         d) 1− 𝑖 

amoxsna:     (𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
)12 = (cos(12 ∙

𝜋

3
) + 𝑖 sin(12 ∙

𝜋

3
)) = 𝑐𝑜𝑠4𝜋 + 𝑖𝑠𝑖𝑛4𝜋 = 1  

           swori pasuxia:   b) 𝟏 

 

                                          maia TevdoraSvili 
akademikos ilia vekuas saxelobis fizika-maTematikuri  

№ 42 sajaro skolis maTematikis maswavlebeli 
 




