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winasityvaoba 

saSualo skolis moswavles maTematika maRal 

doneze, rom aswavlos, maswavlebels moeTxoveba ara 

marto meTodikis, aramed maTematikuri cnebebisa da 

faqtebis Rrma codna. maswavlebeli kargad unda 

flobdes saskolo maTematikis kursis Teoriul 

safuZvlebs. Tavisufal qveyanas Tavisi saqmis Rrmad 

mcodne profesionalebi dasWirdeba. saxalxo meurneo-

bis nebismieri dargis ganviTareba dRes warmoudgene-

lia maTematikuri meTodebisa da kompiuterebis gamo-

yenebis gareSe. rac ufro Rrmad daeufleba moswavle 

maTematikuri meTodebis gamoyenebas, miT ufro meti 

Sansi eqneba mas win waswios is dargi, romelsac saas-

parezod airCevs skolis damTavrebis Semdeg. wignSi 

amoxsnilia iseTi araordinaluri amocanebi, romelTa 

gadaWra gansakuTrebul SiSs iwvevs moswavleebSi. aq 

gamoyenebulia tradiciuli aRniSvnebi da simboloebi. 

# simboloTi aRniSnulia amocanis amoxsnis dasawyisi. 

naSromi sasargeblo daxmarebas gauwevs im studenteb-

sac, romlebic momavalSi pedagogiur muSaobas apire-

ben. amocanebis amoxsnis aq ganxiluli araordinaluri 

meTodebi da savarjiSoebi moswavles saSualebas 

miscems gamocados sakuTari Zala – amoxsnas analo-

giuri amocanebi. 
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$ 1. funqciebi 

 

vipovoT funqciis gansazRvris are, mniSvnelobaTa 

simravle da warmovadginoT funqciebTan dakavSire-

buli Sereuli sakiTxebi: 

1. vipovoT )(yD , Tu .3log)24(25cos 2.0 xtgy    

# radganac  05cos  ,  02 tg ,  3log 2.0 <0, amitom 

);;8[)(  ,
44

04
   ,24,024 







 yD

x

x
xx  

2. vipovoT )(yD , Tu ;)]log1(1,0log5[log 24 xtgy    

3. vipovoT )(yD , Tu ;9)23( 2 tgxxy   

4. vipovoT )( fD , Tu ;)65)(10cos10(sin)( 2  xxxf  

5. vipovoT )( fD , Tu .8cos
2

1
)(

x

x
xf




  

# vinaidan 08cos  , amitom ,0
2

1
,0

2

1











x

x

x

x

 
;)  ;1[)2  ;()(  fD  

6. vipovoT )(yD , Tu ;
15

3

16

7
log 2

2

1












x
xy  

7. vipovoT )(yD , Tu

 

;
)1(log

6

5

2






x

xx
y  

8. vipovoT )(yD , Tu ;)213(log 3.0 xy   

9. vipovoT 
)1(log

12

2

2






x

xx
y

 

funqciis gansazRvris are; 

10. vipovoT )(yD , Tu .4sinlog 2

3 xxy   

# 
















22

22

04

0sin

2 x

nxn

x

x 
,  ]2;0()( yD ; 
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11. vipovoT gansazRvris are: ;
8

)5lg(2

3

2

x

xx
y




  

12. vipovoT gansazRvris are: ;
1

2
arccos

2x

x
y


  

13. vipovoT umciresi mTeli ricxvi, romelic ar   

ekuTvnis )31|103ln(|  xy  funqciis ganazRvris ares; 

14. ramden mTel ricxvs Seicavs 
2

4

4814

5

xx

x
y






 
funq-

ciis gansazRvris are. 

# 
















,04814

05

04814

05

22 xx

x

xx

x
da  

romelTa amoxsniT miviRebT: )8 ;6(}5{ x . am 

simravleSi ori mTeli ricxvia: 5 da 7.  pasuxi: 2. 

15. )(xf  perioduli funqcia gansazRvrulia R simrav-

leze. misi periodia 4, 4)1( f , 2)1( f . vipovoT   

)9(3)7(2)5(  fffA gamosaxulebis mniSvneloba. 

# 2)1()45()5(  fff , 

  2)1()247()7(  fff , 

  4)1()249()9(  fff . 

amitom 1043)2(22 A ; 

16. vipovoT 10 26|73|  xy  funqciis gansazRvris aris 

udidesi mTeli uaryofiTi ricxvi; 

17. vipovoT 6 |145|8  xy  funqciis gansazRvris aris 

yvela mTel ricxvTa jami; 

18. vipovoT )(yD  simravlis udidesi mTeli ricxvi, Tu 

)|82|23(log  xy  ; 
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19. vipovoT umciresi mTeli ricxvi, romelic ar Sedis  

)28|32|(log3  xy funqciis gansazRvris areSi; 

20. ramdeni mTeli ricxvi Sedis )(yD  simravleSi, Tu 

;
12

16
2

4






xx

x
y  

21. vipovoT )(yD  simravlis yvela mTel ricxvTa jami, 

Tu ;
310

10
6

2xx

x
y




  

22. vipovoT )(yD  simravlis yvela mTel ricxvTa 

namravli, Tu ;
432218

1
4

6

xx

x
y




  

23. a-s ra mniSvnelobisTvis eqneba 3 2 196  xaxy  

funqcias minimumi 1x  wertilSi. 

# ;3  
,3

0

,1
2

6

0

   
,1

2

6

0





































a
a

a

a

a

a

a

 

24. vipovoT p, Tu 83 2

7  pxxy  funqcias aqvs maqsimumi   

2x  wertilSi. 

# ;12  ,2
6

  ,2
2

   ,2
2

 p
p

a

b

a

b
 

25. R simravleze gansazRvruli )(xfy   funqciis      

periodia 4. vipovoT )7(2:)]10(3)6([  fff  gamosaxu-

lebis mniSvneloba, Tu 3)2( f , 4)1( f ; 

26. R simravleze gansazRvruli )(xfy   funqciis 

periodia 5. ipoveT )16()]6()8(2[ fff   gamosaxulebis 

mniSvneloba, Tu 4)3( f , 2)1( f  (pasuxis gareSe); 



 7 

27. vipovoT 1cos5sin2 22

52  xxy  funqciis udidesi mTeli 

mniSvneloba. 

# xxxt 222 cos311cos5sin2  , 3cos30 2  x , 41  t . 

t funqciis udidesi mniSvneloba aris 4. amitom 

mocemuli funqciis udidesi mniSvneloba iqneba 

125052 4  ;  

28. )(xf  gansazRvrulia R simravleze da warmoadgens 

kent periodul funqcias periodiT 8. (0; 4] Sualedze 

funqcia mocemulia 86)( 2  xxxf  formuliT. 

vipovoT am funqciis nulebis raodenoba [_5; 7]   

monakveTze; 

29. )(xf  gansazRvrulia R simravleze da warmoadgens 

luw periodul funqcias periodiT  6. [0; 3]  mona-

kveTze funqcia mocemulia xxxf 2)( 2   formuliT. 

gansazRvreT misi nulebis raodenoba [_5; 9] mona-

kveTze; 

30. vipovoT 88)93(ln 322  xxxxy  funqciis 

nulebi; 

31. vipovoT )()(4)()(2 2 agagafafy   gamosaxulebis 

mniSvneloba, Tu )()( xfxf  , )()( xgxg  , 1)( af , 

2)( ag ; 

32. M wertili mdebareobs xxy 22   funqciis grafikze, 

xolo N wertili _ 50142  xxy  funqciis gra-

fikze. ras udris MN monakveTis sigrZis umciresi 

SesaZlo mniSvneloba; 

33. vipovoT x-is yvela mniSvneloba, romelTaTvisac 

manZili 12)( 2  xxxf  funqciis grafikis Sesaba-

misi wertilidan 3y  wrfemde naklebia 2-ze. 
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# ,5|1|1  ,2|3|1||  ,2|312| 2  xxxx  

 ;)6;0()0;4(  

,515

11

11

5||

1|1|




























x

x

x

x

ax

x
 

34. vipovoT x-is yvela mniSvneloba, romelTaTvisac   
xxf 22)(   da 242)( 1  xxg  funqciebis Sesabamisi 

mniSvnelobebi erTmaneTisagan gansxvavdebian ara-

umetes 24-iT. 

35. vipovoT )(yE  simravlis umciresi mTeli ricxvi, 

Tu ))100lg(1(log300log 2

1,01,0 xy  ; 

36. vipovoT ||2
||

3 x

x

x
y   funqciis mniSvnelobaTa simravle, 

Tu 2x ; 

37. )(xf  da )(xg  luwi da kenti funqciebia Sesabamisad. 

argumentis nebismieri namdvili mniSvnelobisTvis 

23)()( 2  xxxgxf . vipovoT )3(4)2( ff   gamosaxu-

lebis mniSvneloba 

# 232)(3)()()( 22  xxxxxgxf , 



















,3)(

2)(

23)()(

23)()( 2

2

2

xxg

xxf

xxxgxf

xxxgxf
 

amitom 34)33(4)22()3(4)2( 2  gf ; 

38. vipovoT )(yD  simravlis umciresi mTeli ricxvi, 

Tu )|153|37lg(  xy ; 

39. vipovoT 









 2

2

3
9

4
log xy  

funqciis udidesi mniSvneloba; 
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40. vipovoT )(yD  simravlis yvela mTeli ricxvi, Tu 

6

6

432218

1
xx

x
y




 ; 

41. vipovoT xxy 2sin32cos2123 22  funqciis umciresi 

mTeli mniSvneloba; 

42. vipovoT )cos3sin49(log 22

2.0 xxy   funqciis udidesi 

mTeli mniSvneloba; 

43. vipovoT xxy
44 cossin9   funqciis udidesi da umciresi 

mniSvnelobebis jami. 

# ,12sin0  ,2sin
2

1
1cossin 2244  xxxx  

  

;12

,3  ,9   ,993

,999   ,12sin
2

1
1

2

1

minmax

minmax

cossin

1cossin2

1

2

44

44











yy

yy

x

xx

xx

 

44. vipovoT )(yD  Tu 2)(  xxg , xx 21)(  , 

))((

1
))((3

xg
xgy


  . 

# 




























,
2

3

3

  
,0221

0)]2(21[3
   

,0))((

0))((3

x

x

x

x

xg

xg




    

;,
2

3

2

3
;3)( 

















 yD  

45. vipovoT )(yE , Tu 6))((5  xfgy , xxf sin32)(  , 

xxg 24)(  . 

# xxy sin30346)]sin32(24[5  ,   
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e.i. xy sin3034 , 
30

34
sin

y
x


 ,  1

30

34
1 




y
, 

saidanac 644  y , ]64;4[)( yE . 

46. vipovoT )(2)( xbxay   funqciis maqsimaluri mniSv-

neloba, Tu xxa cos1)(  , xxb cos2)(  .  

# xxxy cos3)cos2(2cos1  ,  1cos1  x ,   

3cos33  x ,  0cos336  x ,  0max y ; 

47. vipovoT xy cos4 : ))(31( xa  funqciis minimaluri 

mniSvneloba, Tu 4cos)(  xxa . 

 

,1
3

11

3

4
1  ,

3

11

3

4
cos  ,

cos311

4
  # 




yy
x

x
y

  ;
2

1
  ,

7

2

2

1
   

,0
21

0
72

  ,1
3

11

3

4
1 min 



















 yy

y

y

y

y

y
 

48. ipoveT )(yE  simravle, Tu 
1

16
2

2






x

xx
y  da  gamo-

TvaleT am simravlis mTel mniSvnelobaTa jami. 

# 41
2

6
)1(  ,1

1

6

1

)1(6
min22

2











 y

x

x

x

xx
y , 

.]2;4[)(,2)1(max  yEy  mTeli ricxvebis jami iqneba  

72101234  ; 

49. vipovoT )(yE , Tu  )).sin(cos125.0arccos(
3

xxy 


 

#  







 )sin(cos

22

1
arccos

3
xxy


 

,)sinsincos(cos
2

1
arccos

3








 xx 
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sadac 
4


  .  

,)(cos(
2

1
arccos

3








 


xy  

cxadia 




















2

1
;

2

1
)(cos(

2

1
xE , 

amitom   

.
3

2
;

32

1
arcsin;

2

1
arccos

2

)cos(
arccos)( 

































 


x
EyE  

sabolood, 

]2;1[
3

23
;

3

33

2

)cos(
arccos

3

















 










x
E ; 

50. vipovoT )(yE , Tu )sin142(log 2

2 xy  ; 

51. vipovoT )]([ xgf  funqciis gansazRvris are, Tu  

21)(   ,
1

1
1)( xxg

x
xf 


 . 

# 





















,0

11
  

,011

01
   ;

11

1
1)]([

2

2

2 x

x

x

x

x
xf 

 
;]1;0()0;1[ x  

52.  vipovoT )]([ xgfy   funqciis mniSvnelobaTa sim-

ravle, Tu xxg
x

xf cos3)(  ,
1

1)(  . 

# ),1(   ,
cos3

1
1   ,

cos3

1
1)]([  y

x
y

x
xgfy

 

,1
33

1
1   ,

33

1
cos 







yy
x  aqedan  
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,0
1

43

0
1

23

y

y

y

y

 

saidanac 
















  ;

3

4

3

2
;)( yE ; 

53. vipovoT 1625 2  xxy  funqciis gansazRvris are; 

54. vipovoT )(yD , Tu ;
483

1
2 


xx

y  

55. vipovoT )(yD , Tu ;
312

9
lg

2

2

xx

x
y




  

56. vipovoT 
)12(log

12

2

2






x

xx
y  funqciis gansazRvris are; 

57. vipovoT )(yE , Tu ;
6cos3

4




x
y  

58. vipovoT )(yE , Tu ;822  xxy  

59. vipovoT )(yE , Tu 222

4  xxy ; 

60. vipovoT )94(log 2
44




xx
y  funqciis mniSvnelobaTa sim-

ravle; 

61. vipovoT xy 67   funqciis maqsimaluri mniSvneloba 

[1; 4] segmentze. 

# radgan xy 67   klebadi funqciaa, amitom igi 

miiRebs udides mniSvnelobas 1x  wertilSi, e.i. 

1167)1(max y ; 

62. vipovoT 92  xy  funqciis minimaluri mniSvneloba  

[2; 5] segmentze. 
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# 92  xy  funqcia zrdadia, amitom igi miiRebs 

umcires mniSvnelobas 2x  wertilSi da )2(miny  

5922  . 

63. vipovoT xy 214  funqciis maqsimaluri mniSvneloba   

[_3; 4] segmentze; 

64. vipovoT 125  xy  funqciis minimaluri mniSvneloba   

[_4; 7] segmentze; 

65. vipovoT, ra simravleze asaxavs 26  xy  funqcia   

[_3; 5] Sualeds. 

# 202)3(6)3( y ;  28256)5( y .  

amrigad, 26  xy  funqcia [_3; 5] simravles asaxavs 

[_20; 28] simravleze; 

66. vipovoT, ra simravleze asaxavs xy 33  funqcia 

[_2; 6] Sualeds;         

67. vipovoT 
2

5




x
y  funqciis zrdadobis Sualedi; 

68. vipovoT 432  xxy  funqciis klebadobis Sua-

ledi. 

# klebadobis Sualedia  

;;
2

3
;

2

3
;

2































a

b
 

69. vipovoT 143 2  xxy  funqciis zrdadobis Sualedi. 

# zrdadobis Sualedia 

;;
3

2
;

6

4
;

2































a

b
 

70. vipovoT 434 2  xxy  funqciis grafikis simet-

riis RerZi. 

# .
8

3

8

3

2







a

b
x  e.i. simetriis RerZia 

8

3
x  

wrfe. 
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$ 2. gantolebebi 

 

warmovadginoT Sereuli gantolebebi: 

71. .0)2)((
7

43
sincos 








 xxx 


 

# gvaqvs 0)2)((
14

5
sincos 








 xxx 


, saidanac 

advilad miiReba: ;2  ,  ),(  ,2
14

5



 xxZkkx  

72. vipovoT x, Tu   .1078443
2

22  xxxxx  











,1078)2(3

0107#

22

2

xxxx

xx

  








,26|2|3

25

2 xxx

x

 









;4  ,1  ,4

25

21 xxx

x

saidanac
 

73. vipovoT Nn , Tu .922  nCn

n  

# ,92
2

)1(
  ,92

)!2()!2(

!






n

nn
n

nnn

n
 

;6,3,01832  nnnn   

74. vipovoT Nn , Tu 023 23

1  nn AC . 

# ;6 ,0  ,06  ,)1(2
)!21(!2

!
3 2 


 nnnnnnn

n

n
 

75. vipovoT x, Tu .13215.24 7   xx  

# .1321
2

5
4

7













x

x

 Tu 5x , maSin 413 x  da   

,25
4

25
4   ,421

2

5
4

57













 
e.i. 5x ;   
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76. amoxseniT gantoleba: ;050530 22  xxxx  

77. vipovoT 0
2

120
cos 

x


 gantolebis udidesi fesvi. 

# .

2
3

2

20
,

2

120
cos

k

x
x






 roca 0k , maSin  60x  

udidesi fesvi; 

78. amovxsnaT gantoleba: .
2

53
2

12 2










x
arctg

x
arctg   

# .5312  ,
2

22 aaa
x

arctg    aqedan :
2

3
 ,

3

2
21


 aa

 

.0,
2

3

2
  )2

;32  ,
3

2

3

2

2
  ,

3

2

2
)1













x
x

arctg

xtgtg
xx

arctg





 

amrigad, ;32x  

79. amovxsnaT 4242 2222   xxyy xx  gantoleba, Tu 

2 xy   da davafiqsiroT udidesi fesvi. 

# mocemuli gantolebidan: 0)2)(22( 42  xxy , 

saidanac miiReba 4x  (sasurveli fesvi); 

80. vipovoT x, Tu   .2531log5log 2
2

2

2

2

2 xxxx   

# ;2531log5log 2

2

2  xx  aqedan 4x ; 

81. vipovoT x, Tu   ;17cos 2
2

2 xxx   

82. vipovoT x-is yvela mniSvneloba (8; 12) Sualedidan, 

romelTaTvisac marTebulia toloba: 

.
5

14
cos66sin

6
2


xctg  
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# gamartivebis Sedegad miviRebT:  

,0
10

25
cos

10

25
sin 

  xx
 

saidanac ;
6

13
x  

83. vipovoT x, Tu  

.0)12(log123 244

2

2  xxxxx  

84. vipovoT x, Tu ).32(log654 36

2

24  xxxxx  















;2   ,2   ,132

065

04

#

3

2

2

xxxx

xx

x

 

85. amovxsnaT gantoleba: 01sin 26  xx . 

























.1   ,11
   

,11

   ,
  
,01

0sin#

2 xx

kx

x

Zkkx

x

x 
 

86. vipovoT 122  xx , Tu  

  2
2

2

2

2

2 2531log5log xxxx   



















;4,8,8,4

55

,2531log5log

025

212

2

2

2

xxxx

x

xx

x

 

amitom ;25)14()1(12 2

4

22 
x

xxx  

87. vipovoT x
7

2
, Tu   ;17cos 2

2
2 xxx   

88. vipovoT x, Tu ;1532621 22  xxxxx  

89. ras udris yx4 , Tu 3)14(:)24(   yxyx ; 

90. amovxsnaT gantoleba:  

)43(log2)43(log 21

2

2

43 2 xx
x

 


; 



 17 

91. vipovoT 3x, Tu 0
8

3
log3coslog 88 

x
tgx ; 

92. vipovoT 
4

13
52

3

1

3

14
sin2:3 3 

xtg
x

x 







 gantolebis 

yvela uaryofiT fesvTa namravli; 

93. amovxsnaT gantoleba:  

121
46

sin34
6

cos3
2
































xx
xx

x
x  ; 

94. vipovoT x, Tu  

.842842 2323  xxxxxx  

# Tu txxx  842 23 , maSin ,0)1(  ,0  tttt  

0,0,01  ttt , e.i. 0842 23  xxx ,   

;2    ,0)2()2( 2  xxx  

95. vipovoT x4 , Tu 

.
3

4
sin2

3

4
sin2132416 2




















xx
xx


        (1) 

].4;3[)(   ;
3

4
sin4  ).;4[)(

,4)34(132416

  ;
3

4
sin4132416  #

2

22

22







yE
x

yyE

xxxy

x
xx





 

  amrigad, (1)-is amonaxseni iqneba x-is mniSvneloba, 

romlisTvisac misi orive mxare =4: 

4

3
,0)34(,4132416 22  xxxx . 

aseTi x-Tvis (1)-is marjvena mxarec udris 4-s, 

marTlac ;34  ;75,0  ;0)(sin
3

4
sin4 22  xx

x
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96. amovxsnaT gantoleba: 3|32||3|  xx ; 

97. vipovoT 3|||| 2  xxx  gantolebis fesvTa namravli; 

98. vipovoT ,
1

x
x   Tu |1|2

)(log 2
2 


x

xx . 























;211
1

  ,1  ),1(

0)1(

  |,1|

0#

22

2

x
xxxxx

xx

xxx

xx
 

99. vipovoT 
2

2x , Tu 32|2|1  xx . 

# ),2(8124  ,9124|2|1 22  xxxxxx  


































,2,
4

5

2,
4

3

,010134

06114
  

,81242

81242

43

21

2

2

2

2

xx

xx

xx

xx

xxx

xxx
 

saidanac 2x , 1622 422

 . 

100. amovxsnaT gantoleba: )),(()( xabxa   Tu   

   xxbxxa 23)(   ,32cos2)(  . 

# ),32cos2(2332cos2  xx  

  
.  ,22  ,12cos

,62cos4332cos2

Zkkxx

xx






 

101. vipovoT x, Tu 014))((3))((  xbaxab ; 

102. amovxsnaT gantoleba: 4|43||1|  xx . 

# 4)43()2(  xx : 























































.
2

5

1

3

2

1

,

464

422

422

464

,

4432

4432

4432

4432

x

x

x

x

x

x

x

x

xx

xx

xx

xx
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Semowmebis Sedegad: 1x ; 3x ; 

103. vipovoT 2x, Tu 72133 600625332   xxxx ; 

104. vipovoT )0(  10 xx , Tu 2log2)169(log 22 43

4

43 xx
x


 ; 

105. vipovoT 5x , Tu 4))(2())(( 2  xxfgxgf ,   

32)( 2  xxxf ,  1)(  xxg . 

# 4)322(3)1(2)1( 222  xxxgxx , 

  4)25(4 222  xxxgxx ,  

  4)125(4 222  xxxxx , 

062  xx , 01 x , 62 x . amitom 55x  da 115x ; 

106. vipovoT 3x, Tu 03|32||1|  xx ; 

107. vipovoT 
x

x
1

 , Tu 03|3||2|  xx ; 

108. vipovoT 2)1(lg)1lg(  xx  gantolebis udidesi 

fesvi; 

109. vipovoT 0)56(log)12(log 4 4

33  xx  gantolebis 

fesvTa raodenoba; 

110. vipovoT x, Tu  

)cos3)(cos3(444 2 xxxx   ; 

111. amovxsnaT gantoleba: 3log4)1(log 22 1

4

1 xx
x


 ; 

112. vipovoT 


















3

2
cos2

3

2
cos2112416 2 xx

xx


 

gantolebis amonaxseni; 

113. vipovoT 10x, Tu x aris  




















4

5
cos2

4

5
cos282025 2 xx

xx


 

gantolebis fesvi; 
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114. vipovoT 72 32  xx , Tu x aris 211 33  xx  

gantolebis fesvi; 

115. vipovoT 23 2 xx  , sadac x aris  

23224 222  xxxxx  

gantolebis mTeli amonaxseni; 

116. vipovoT 726 a , sadac a aris  

162)212)(28(3  xxx  

gantolebis fesvTa jami; 

117. vipovoT x1,15 , Tu x aris xxx 54|1|252    

gantolebis fesvi; 

118. vipovoT x3 , sadac x aris  

2loglogloglog 4224  xx  

gantolebis fesvi; 

119. vipovoT 0126 6
2
6 loglog


xx

x  gantolebis fesvTa 

kubebis namravli; 

120. vipovoT 5:)23(4 x , Tu x ar aris  

3

44

2

2 log)16(log)2(log xxx   

gantolebis fesvi; 

121. ramdeni fesvi aqvs 0)1(log)cos(sin 2

2

44  xxx  

gantolebas; 

122. vipovoT x, Tu  

0)273123(1052 42

2

23 







 xxxxx

x
ctg


. 

# TiToeuli Sesakrebi unda iyos nulis toli: 













.0273123

0152

2

23

xx

xxx
x

ctg
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meore gantolebis amonaxsniT miviRebT: 1x ; 2x . 

1x SemTxvevaSi pirvel gantolebas azri ara aqvs, 

vinaidan 
1


ctg  ar arsebobs; 

2x  SemTxvevaSi pirveli gantolebidan miiReba 

WeSmariti toloba )00(  . pasuxi: 2x ; 

123. vipovoT 0)311lg(20 24 2  xxxx  gantolebis yvela 

fesvTa namravli; 

124. vipovoT 02
3 2  xx
x

tg


 
gantolebis dadebiTi 

fesvi; 

125. vipovoT 0220)2)(5)(4)(10( 2  xxxxx  gantole-

bis mTeli fesvebi. 

# gantolebidan miiReba: 

0220)20)(820( 222  xxxxx , 

,02201
20

8
20


















 x

x
x

x
 

saidanac 1x , 20x ; 

126. ipoveT gantolebis fesvTa jami: 

4)2(sin
)(log 2

2sin 


x
xx ; 

127. ipovT gantolebis fesvi: 

0
12

7

4

3

3

4
1852

2

2 













xxx

x

x

x
xx ; 

128. )(xf  da )(xg  luwi da kenti funqciebia Sesabamisad. 

nebismieri namdvili x-Tvis sruldeba  )()( xgxf   

232  xx  toloba. gamovTvaloT  )3(4)2( gfA   

gamosaxuleba. 

# )()( xfxf  ,  )()( xgxg  , 



 22 

 23)()( 2  xxxgxf . 

gvaqvs 










,2)(,23)()(

23)()(

22

2

xxfxxxgxf

xxxgxf
  

xxg 3)(  . amitom 34)33(4222 A ; 

129. vipovoT 43  xx , Tu   );44lg(
17

8
lg5lg1 1 xx  

130. amoxseniT gantoleba 0)6(  xf , Tu 

84)(  xxxf .  

# ,210  ,08646  xxxx  

  1  ,6,0652  xxxx ; 

131. ipoveT 2x , Tu );31032(102  xxx  

132. vipovoT 6 x , Tu )5,0(log22log10 2

1 xx   ; 

133. vipovoT ,
6

5
6

3 















 
gf  Tu )()( xfxf  ,  

)()( xgxg  , 72cos3sin2)()(  xxxgxf ; 

134. amovxsnaT gantoleba: 

122)5(cos
)32(log 2

5cos 


x
xx ; 

135. vipovoT 01052 22  xxxx  gantolebis fesvTa 

namravlis moduli; 

136. vipovoT 6x , Tu 066log224log6 6
 xx ; 

137. vipovoT 2)2( x , Tu x aris 1|||32|  xx  ganto-

lebis mTeli dadebiTi fesvi; 

138. vipovoT )325( m , Tu m aris xxxx )1(232 2   

gantolebis fesvTa jami; 



 23 

139. amoxseniT 4|43||2|  xx  gantoleba (pasuxi ar 

aris miTiTebuli); 

140. vipovoT 2|1||3|  xx  gantolebis fesvTa 

kvadratebis sxvaobis absoluturi sidide; 

141. vipovoT 3 x , Tu x aris )3(log23log413 3

1 xx    

gantolebis fesvi; 

142. amovxsnaT gantoleba ))((3))(1( xxfxf   ,
 
 

Tu 12)(  xxf , xx 21)(  ; 

143. vipovoT ,
2

13
k  Tu k aris xxAxBxBxA  ))(()((  

gantolebis fesvi. amasTan xxxA 2)( 2  , 33)(  xxB ; 

144. vipovoT 147 1 x , sadac x aris 

xxfxfx 4))(51())(23(    

gantolebis fesvi. amasTan 42)(  xxf , 42)(  xx ; 

145. amovxsnaT gantoleba: 0))(1())(1(  xgfxfg , 

sadac 1)(  xxf ,  2)1()(  xxf ; 

146.  12)()(  xxgxf . vipovoT xxfxgxgxf  ))(())((  

gantolebis fesvebi; 

147. amoxseniT gantoleba: 9))(())((  xfgxgf , sadac 

32)(  xxf ,  ;)( 2 xxxg  . 

148. vipovoT xxxfgxff 4)2)(()1)(( 2   gantolebis 

fesvTa kvadratebis jami, Tu xxf 3)(  , 26)(  xxg . 

149. vipovoT 6x , Tu  13 13 253   xxx ; 

150. vipovoT 41719 33  xx  gantolebis amo-

naxseni; 
151. amoxseniT gantoleba:   

3910813  xx . 
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152. vipovoT 4 x , Tu x aris 2loglogloglog 4224  xx  

gantolebis fesvi; 

153. vipovoT x, Tu  

770
5

1
25

5

1
5

42

2

41

14 















x

x

x

x ; 

154. vipovoT 2|5|log)5(log 5

2

5  xx  gantolebis fesvTa 

jamis absoluturi sidide; 

155. vipovoT 0)53(log)52(log 6 6

55  xx  gantolebis 

fesvTa raodenoba; 

156. ipoveT 091
2

cos2 22 
















xx

x
 gantolebis fesvTa 

raodenoba; 

157. amoxseniT gantoleba  

2042 2)2(sin16 2




xx
x ; 

158. vipovoT 6x , Tu x aris 42)1(sin625 24 2  xxx   

gantolebis fesvi; 

159. vipovoT x , Tu x aris 

8618))9(sin125( 23

1

2  xxx  

gantolebis fesvi; 

160. vipovoT 510  x , Tu x aris   




















2

15
cos3

2

15
cos341025 2 xx

xx


. 

 

 

 

 



 25 

$ 3. utolobebi 

 

aqac ganvixilavT Sereuli saxis utolobebs: 

161. vipovoT x-is Semcveli Sualedi, Tu: 

xxx  2|1||3| . 

#  

 

 

















;   ,6

3

,213

3
)I

x

x

xxx

x
  

















;10,0

13

,213

13
)II

xx

x

xxx

x
 

















.1,2

1

,213

1
)III

xx

x

xxx

x
 

miRebul SedegTa gaerTianebiT miviRebT: );0[ x . 

162. vipovoT )12(log)1(log 32 32



xx  gantolebis amonaxseni. 
















































.
3

2

2

1
       ,

3

2

2

1

,
3

2

2

1

1

,121

012

01#

xx

x

x

x

x

xx

x

x

 

163. vipovoT 0
63

2sin


 x
 utolobis amonaxsnis umciresi 

mTeli ricxvi. 

# vinaidan 







 


;

2
2 , amitom 02sin   da ,063  x  

,
2

1
x 








 ;

2

1
x . umciresi mTeli amonaxsenia: 1x . 

  I            II            III 

_3               1             x 
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164. amovxsnaT utoloba:  0
8

11
loglog 415,0 














x

x
x . 

a)













































;87   ,0
8

7

4

,4
8

11

4

,1
8

11
log

115,0#

4 x
x

x

x

x

x

x

x

x

x

 

b) 




























































;42       ,7

42

,4
8

11

0
8

11

42

,1
8

11
log

0
8

11
log

115,00

4

4
xx

x

x

x

x

x

x

x

x

x

x

x

 

a) da b) -s gaerTianebiT: )8;7[)4;2( x ; 

165. vipovoT 1)21)(12(  xx  utolobis im mTel 

amonaxsnTa jami, romlebic 5-ze gayofisas naSTSi 

gvaZleven 3-s. 

# 0)21)(12(  xx , 0)12)(12(  xx ,  .12
2

1
 x  

mTeli amonaxsnebia: 1,2,3,..., 12. aqedan mxolod 3 da 

8-is 5-ze gayofisas naSTSi vRebulobT 3-s. e.i. 

1183  ;   

166. vipovoT x-is im Sualedis sigrZe, romelSiac 

marTebulia 0))(( xgf  utoloba, amasTan xxf 42)(  , 

23)( xxxg  .   

# 0)3(42 2  xx , 0)3(21 2  xx , 0162 2  xx , 

saidanac 












 


2

73
;

2

73
x , romlis sigrZe udris 

3-s; 
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167. vipovoT 1))(( xg   utolobis mTel amonaxsnTa 

simravle, Tu 64)(  xxg , 33)( 2  xxx ; 

168. amovxsnaT 1||||1  xx  utoloba:   

# 
























}.0{    ,0

11

,0)1|(|||

11

,1||2||1

0||1

2 xx

x

xx

x

xxx

x
 

169. amovxsnaT utoloba: 1||||1  xx ; 

170. vipovoT |1|3
)(log 2

3 


x
xx  utolobis amonaxseni. 

# 


























,012

10

,0)1(

10

|,1|

0
222

2

xx

x

xxx

x

xxx

xx

 

















.      ,1

10

,0)1(

10

2 x

x

x

x
 

171. vipovoT x-is Semcveli Sualedi, Tu: 
2)3(log

12 2 x
x


 ; 

172. vipovoT im Sualedis sigrZe, romelSiac sruldeba 

utoloba: 

;23 2)4(log3 x
x


  

173. amoxseniT utoloba: x
x

31
)1(log


 ; 

174. amovxsnaT utoloba: ;35

)2(log

5

1



x

 

175. amovxsnaT utoloba: ;47
)

1
3(log7




x  

176. amovxsnaT utoloba:  ;0763 2)4(log 2
3 


xx

x  

177. amovxsnaT 0))(( xgf  utoloba Tu 42)(  xxf , 

xxxg  2)( . 

# 4224)(24)(2))(( 22  xxxxxgxgf , 

0422 2  xx , 022  xx , 0)1)(1(  xx , 21  x ; 
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178. vipovoT 6))(( xgf  utolobis amonaxseni, Tu  

xxxf  2)( , ;1)(  xxg   

179. vipovoT 5))(( xgf  utolobis amonaxseni, Tu 

3)(  xxf , 2)( xxxg  ; 

180. vipovoT 334))((3))(( xxfxgxgf   utolobis mTeli 

amonaxsenTa jami. 

181. amovxsnaT utoloba: .log53log 22 xx   

# vTqvaT ax 2log , maSin :53 aa   

































































































;);8(;8    ,8

0
  ,3log  ,3

,5

53
,

,5

74

53

,5

3

,02811

53

,

05

03

10253

05

03

2

2

2

xxx

x
xa

a

a

a

a

a

a

a

aa

a

a

a

aaa

a

a

 

182. amovxsnaT utoloba  

;)417(3)215(log)417( 1

2

1   xxx  

183. vipovoT x-is yvela mniSvneloba, romelTaTvisac   

)210(log:)3( 7 xxy   funqciis grafikis wertilebi 

mdebareoben 1)3(2  xy  funqciis grafikis werti-

lebis zemoT. 

# unda amovxsnaT utoloba: :
3

2

3

)210(log7

xx

x








 

,0
3

2)210(log7 




x

x




























































03

,49210

0210

03

49210

   

,03

2)210(log

03

2)210(log

7

7

x

x

x

x

x

x

x

x

x
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;5;3
2

39
;    ,

2

39

53

2

39

xx

x

x

 

184. vipovoT x-is yvela mniSvneloba, romelTaTvisac   
9475,0)(  xxf da 2)( xg  funqciebis grafikebis 

Sesabamis wertilebs Soris manZili naklebi iqneba 

1,5-ze. 

# miTiTieba: unda amovxsnaT utoloba 

;5,1|275,0| 94  x  

185. vipovoT x-is Semcveli Sualedis sigrZe, romel-

TaTvisac: 

;0
12

|1||1|
loglog 3

7

1 




x

xx
 

186. amovxsnaT utoloba: .0)2(lg)5526( 22  xxx  

187. vipovoT )117(log)3(log 3

625,155,2  xx  utolobis udi-

desi amonaxseni; 

188. amovxsnaT utoloba: .2|2||3| xxx   

 

















































.3,3

3

,223

3
.III

;32      ,1

32

,223

32
.II

;21,1

2

,2)2(3

2
.I

xx

x

xxx

x

xx

x

xxx

x

xx

x

xxx

x

 

  I            II            III 

 2               3 x 
# 
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SedegTa gaerTianebiT miviRebT: ;);1[ x  

189. amovxsnaT utolobebi: 

a) ,3
1

12






x

x
   b)  ,2

4

15






x

x
 

g) 
3

110

4

34


xx
,   

d) 0)1()2()3()4( 89105  xxxx , 

e) 0)2()3( 4  xx ,  v) 022 23  xxx ; 

190. amovxsnaT utolobebi: 

a) ,53 x    b) ,0123 x  

g) ,162 x    d) ,|12| xx   

e) ,2|2||31|  xx   v) ;
1

1
||




x
x  

191. amovxsnaT utolobebi: 

a) ,
9

1

3

1
1622 xxx 


















  b) ,02

2

1
212

32

12 













x

x  

g) ,1log3  xx     d) ,2)2254(log2  xx  

e) ,122 xxx     v) ,21313 2 xx   

z) ,1542 xxx     T) ,2452  xxx  

i)
 

4
132

,2






x

x
,    k) ,0

6

2

2






xxx

x
 

l) ,log443log
3

1 xx     m) 
12

1

32

1
2 


 xx

; 

192. amovxsnaT utolobebi: 

a) 23log
1

log
3

1  x
x

,  b) 2)1(loglog 2

2

2

2  xx ; 
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g) ,02
7

1
loglog7  xx    d) ,03

2

1
272

32

12 













x

x   

e) ,01lg43lg 2  xxx   

v) ,0)1(log)584( 3

2  xxx  

z) ,
5

1
3  xx    T) ,

1

11 3

x
x

x





   

i) ,1
1log

1

log

1

22





xx

   k) .2)22(log)12(log 1

2

12  xx  

 

$ 4. gantolebaTa sistemebi 

 

aq warmovadgenT Sereuli saxis amocanebs. 

amovxsnaT gantolebaTa sistemebi:  

193. 










.163

6442

yx

yxx
 



















,163

6|2|

,163

6)2(# 2

xy

yx

yx

yx

 



















































































.163

2

6

,16103

2

10

163

2

2232

,163

2

2232

xy

x

x

y

x

x

xy

x

xx

xy

x

xx

 

vinaidan meore sistemas ara aqvs amonaxseni, 

amitom  









).14;10(    ,14

10

y

x
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194. vipovoT )(46 xy   gamosaxulebis mniSvneloba, Tu   

);( yx  aris Semdegi sistemis amonaxseni: 





























;82

0

4

17

2

13

13

2

yx

xy

yx

x

x

yx

 

195. vipovoT yx 54  ,  Tu 














;15

1284

323 xy

yx

 

196. vipovoT )2(11 yx  , Tu ),( yx  aris 











 102142

11723

2 y

y

x

x

 

sistemis amonaxseni; 

197. amoxseniT Semdegi sistemebi (pasuxebis gareSe): 

a) 














,16

279

223 xy

yx

  b) 














,19

12525

1524 yx

xy

 

g) 










 ,4183

1435

1 y

y

x

x

     d) 










 ,99107

4573

1 y

y

x

x

   

e) 








,01

183219

yx

xy

  v) 








;5

115232

yx

yx

 

198. amovxsnaT sistemebi (pasuxebis gareSe): 

a) 








,123

97 22

yx

yxyx
 b) 









,6

)2(222

yx

xyyx
 

g) 










,12

7

2

2

xy

yx
  d) 









;4

1322

yx

yxyx
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199. vipovoT );( yx  wyvilTa raodenoba Tu:  









,8

202

xy

yx
 

# ukomentarod: 
















,8

4)(

,162

20 222

xy

yx

xy

yx

 












































).2;4(  ),4;2(

)4;2(  );2;4(

,8

2

,8

2

,8

2

xy

yx

xy

yx

xy

yx
 

amrigad, sistemas aqvs oTxi amonaxseni. 

200. vipovoT manZili 142 22  xyyx  da 92 22  xyxy  

wirebis gadakveTis wertilebs Soris. 

# amovxsnaT mocemul gantolebaTa sistema: 










































































.92

142

,92

142

2

2

2

2

22

22

x

y

x

y
x

x

y

x

y
x

xyxy

xyyx
 

pirveli toloba gavyoT meoreze da SemoviRoT   

t
x

y
  aRniSvna: 

.4,
2

1
,0472,

9

1

2

42
21

2

2

2





tttt

tt

tt
 

miviRebT or sistemas: 

1) 




























,1

2
  
,92

2

,92

2

1

22
22 y

yx

xyxy

yx

xyxy

x

y
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,1

2

1

1

y

x









.1

2

2

2

y

x
 

2) 




















.     ,12

4
  

,92

1

4

2
22 x

xy

xyxy

x

y

 

amrigad, mocemuli wirebis gadakveTis wertilebia 

)1;2( A  da )1;2(B . maT Soris manZili: 

5220416)11()22( 22 AB . 

201. amovxsnaT sistemebi: 

a)

 










,27

233

xy

yx
   b) 











,28

10

yx

yx
 

g) 








,1710

034 22

yx

yx
 d) 











,12

7

2

2

xy

yx
 

e) 










,20

6

22 xyyx

xyyx
 v) 












,3

3

3 233 2

33

yxyx

yx
 

z) 








,30

11

22 yxxy

xxyy
  T) 











,243

732

yx

yx
 

i) 








,210)(

2312

yxx

xyy
 k) 











.622

332

22

22

yxyx

yxyx
 

202. vipovoT )4  ;4( yx , sadac ) ;( yx  aris  























4
1

||3

6
2

||

yx
yx

yx
yx

 

sistemis amonaxseni: 
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# 










































;2
1

2||

  
,2

2
  
,43

62
  
,

1

||

yx

yx

b

a

ba

ba

b
yx

ayx

 



































































































).5 ;3()4  ;4(,
4

5
  ;

4

3

,
4

5

4

3

)3 ;5()4 ;4(,
4

3
  ;

4

5

,
4

3

4

5

 
,

2

11

2

2

1

2

yx

y

x

yx

y

x

yx

yx

yx

yx

 

203. vipovoT 3x, Tu x akmayofilebs sistemas:  









;6

)2(222

yx

xyyx
 

204. amovxsnaT  sistema:  

  







;21

0693632 23

x

xxx
 

205. vipovoT yx   sxvaoba, sadac )  ;( yx  aris sistemis 

amonaxseni: 

                  










;0)3(

6)2(

2xy

xy
 

206. vipovoT yx  , Tu  









;045

0loglog

2

24

yx

yx
 

207. vipovoT yx  , Tu  

                  










;03225

27259

5,0 xy

yx
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208. vipovoT  xy namravli, Tu: 











;073

252043 2

yx

xxy
 

209. vipovoT yx 2 , Tu 

                










 ;4332

2627

1 y

y

x

x

 

210. vipovoT yx 63  , Tu 

               





















;1363
14

1082

,
5

56
525

4

4

yx
yx

yx

y

x
yx

 

211. vipovoT 32 yx  , Tu: 

               










;63

,4816 2

xy

yxx
 

212. vipovoT yx 2 , Tu: 

               











;)6(1|4|

,)3(4|4|

2

2

xy

xy
 

213. vipovoT xy 3 -is mniSvneloba, Tu: 





























.1

42

,
3

10

2

31

31

2

xy

yx

yx

y

y

yx

 

# vTqvaT ,
31

2
t

y

yx





 maSin mocemuli sistmis pirveli 

gantolebidan:  
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:3,
3

1
  ,03103   ,

3

101
21

2  tttt
t

t
 

























































1
18

35

3

7

6

5
  ,1

3

7

6

5

,

1

42

1618

,

1

42

9

1

31

2

  

.I

xyxy

y

x

xy

yx

yx

xy

yx

y

yx

 

_ ar sruldeba, e.i.
 










3

7
;

6

5
 ar iqneba sistemis 

amonaxseni; 

.1
50

19

5

1

10

19

,1

5

1

10

19

  

,1

42

9262

,1

42

9
31

2)II



























































xy

y

x

xy

yx

yx

xy

yx

y

yx

 

amrigad, ;3,1
10

19

5

3
3

,
5

1

10

19
















xy

y

x

    

214. vipovoT xy 147  , Tu: 





























;5,0

1

4

17

21

3

3

21

yx

yx

y

yx

yx

y

 

215. vipovoT yx 7 , Tu  
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;0

,63

,
5

26

2

23

23

2

xy

xy

yx

x

x

yx

 

216. amovxsnaT sistemebi: 

a) vipovoT yx 34  , Tu 

  







,03

97232

yx

yx

 

b) vipovoT yx 3 , Tu 

  










,42

81236 2

xy

xyy
 

g) vipovoT yx  , Tu 

  










,54

769 2

xy

xyy
 

d) vipovoT xy ,  Tu 

  










,32

91236 2

yx

yxx
 

e) vipovoT xy, Tu 

  











,19log3log5

17log3log4

55

3

15

yx

yx

 

v) vipovoT  sinx, Tu 

  












;3sin7cos3

2

3

xy

xy
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217. amovxsnaT sistemebi (pasuxebis gareSe): 

a) vipovoT siny, Tu 

  












,2sin3cos7

2

3

yx

yx


 

b) vipovoT cosy, Tu 

  












,1sin6cos4

2

3

xy

yx


 

g) vipovoT cosy, Tu 

  












.8sin7cos3

2

xy

yx


 

 # 




































;8,0cos,8cos7cos3

2

,8
2

sin7cos3

2

yyy

yx

yy

yx 





 

d) vipovoT yx  , Tu 

   











;17log2log3

29log2log7

33

2

3

1

yx

yx

 

e) vipovoT )(
2

1
yx  , Tu: 

   








,1log5log3

2log5log4

44

44

yx

yx
 

v) vipovoT yx 2 , Tu: 

   














,16

279

223 xy

yx
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z) vipovoT yx 23  , Tu: 

  










 ;4183

1435

1 y

y

x

x

 

218. vipovoT 22 yx  namravli, Tu: 

 























;)2(log2
3

8125
log5,0

2
5

7

9

3

3 x
y

xx

x
y

xxy

 

219. amovxsnaT gantolebaTa sistema: 











 .25010

1)22(loglog

)lg(3

22

52

yx

yxyx
 

# gamartivebis Sedegad miviRebT: 






























































).3  ;7(,3

7

,4

7
)2  

);3;1(   ,3

1

,4

1
)1

;078

4

,2522

4

,250
10

2522

222
3

22

y

x

xy

x

y

x

xy

x

xx

xy

yxyx

yx

yx

yxyx

 

220. vipovoT )max( 22 yx  , Tu: 


















.
2

1)(

2

1

y

xyx

y

x
yx

  

# 





































,012

2

1

,
2

1

2

1

,
2 aa

ab

ab

ba

b
y

x

ayx
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4

1
;

4

1
    ,

4

1

4

1

,1

2

1

)1

:
2

1

1

,1

,
2

1

   
2

2

1

1

y

x

y

x

yx

b

a

b

a

 

.0)max(

,32)1(   )2

,0
4

1

4

1
  )1

:)2;1(    
,2

1

,
2

1

1

)2

22

2222

22

22













































yx

yx

yx

y

x

y

x

yx

 

221. amovxsnaT sistema: 














.7

4lg25.0
4

16lg
2)23lg(

2

444

yxx

yx
yxyx

 

 

$ 5. utolobaTa sistemebi 

 

222. amovxsnaT sistema: 








,0))((

0)(

xfg

xf
 sadac xxxf 2)( 2  , 

3)(  xxg . 

# 





































;]2 ;0[   ,
3

1

20

 
0,3)1)((

02)(

032

02

2

2

x
x

x

x

xx

xx

xx

xx
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223. amovxsnaT sistema: 
















;
2

)3(
4

1

9

43

4
2

6
5

1213

x
x

x

x
x

x

 

224. amovxsnaT utolobaTa sistema da vipovoT udidesi 

mTeli amonaxseni: 





















;
2

1

3

4
3

5

23

1
2

2

2

52

xxx

xx

 

# 
























.93   ,9

3

63,7

93

1),15(40902)6(3

2252

xx

x

x

x

xxx

xx
 

udidesi mTeli ricxvia 8. 

225. amovxsnaT ormagi utoloba: ;5,25,123  x   

226. vipovoT x3 -is sazRvrebi, Tu: 











;065-

2-

2 xx

xx
 

227. vipovoT 








04

1|31|

2 xx

xx
 sistemis umciresi mTeli 

amonaxseni; 

228. vipovoT 












15|15|

8
16

1
2

23

3

xx

xx

 sistemis umciresi mTeli 

amonaxseni; 

229. amovxsnaT sistema: 














;)12(log)1(log

3

1

2

2

22 xx

x

x
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230. vipovoT im Sualedis sigrZe, romelic warmoad-

gens

 















02

0
3

1452

x

x

xx

sistemis  amonaxsens; 

231. vipovoT 








012

43|2|

2 xx

xx
sistemis amonaxsnis udidesi 

ricxvi; 
232. vipovoT is udidesi mTeli ricxvi, romelic 

akmayofilebs sistemas:  









 

;054

061

2

25

xx

x

 

233. amovxsnaT sistema:  








;3|2|

|1|

xx

xx
 

234. vipovoT im Sualedis sigrZe romelSiac sruldeba 

sistema: 









0;54

14)(2log

2

3

xx

x
 

235. amovxsnaT sistema: 





















;22)(log

3

1
3

2

2

x

x

x

 

236. vipovoT 










0482

342

2 xx

xx
 sistemis udides da umcires 

mTel amonaxsenTa jami; 
237. amovxsnaT sistema:   
















;0
)8(

7x

010

2

2

x

xx
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238. vipovoT 

                   















012

32

2

5

1

2 xx

xx  

sistemis amonaxsnis udidesi mTeli ricxvi; 

239. vipovoT  

                  







1|1|

2|2||13|

x

xx
 

utolobis mTeli amonaxsnTa simravle; 

240. vipovoT 











xxx

xxx

24

12

2

2

sistemis martiv amonaxsnTa 

simravle; 

241. amovxsnaT sistema: 











0;158

032

2

2

xx

xx
 

242. amovxsnaT sistemebi: 

a) 
























,4log43log

4

1
2

3

1

2

xx

x
x

  b) 















1,20log

0
31

2

x

x

x

x

 

g) 











,05

2)34114(log

2

2

26

xx

xx
 

d) 















,0152

1
4

1472

2 xx

x

xx

  e) 




























,0)3(
2

1

1
1log

1

log

1

22

xx

xx
 



 45 

v) 













,1
3

1

022 23

x

xxx

   z) 

















,0)(loglog

2

1

2

1

2

3

5

3

1 x

x

x

x  

T)










;0103

)52(log)1(log

2

1,0

2

1,0

xx

xx
 

243. amovxanaT 








0145

0))(1(()(2(

2 xx

xfgxgf
, sadac  

4)(  xxf , 2)( xxg  . 

# 


















,72

0))(1()(6

,0145

0))(1(4)(2 2

2

2

x

xfxg

xx

xfxg
 

































;7  ;
2

1
  ,72

2

1

,72

0)3(6 22

xx

x

x

xx
 

244. amovxsnaT sistema: 








065

5))((2))((3

2 xx

xgxg 
, sadac 

2)(  xxg , xx  2)( ; 

245. amovxsnaT sistema: 








012

3))(())((

2 xx

xabxba
, sadac 

xxa 42)(  , 1)( 2  xxb ; 

246. vipovoT 








xx

xABxBA

2|1|

3))((2))((
 utolobaTa sistemis 

amonaxsnis udidesi mTeli ricxvi; 

247. vipovoT 7
3

1






x

x
 da )1(log)4(log 22 xx   utolo-

bebis amonaxsnTa gaerTianebis udidesi mTeli 

ricxvi; 
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248. vipovoT  









03))((

0))((2))((

xxfg

xfgxgf
 

sistemis amonaxseni, sadac 12)(  xxf , 21)( xxg  ; 

249. vipovoT 22 xxy   da ))((5))(( xgxgy    funq-

ciaTa gansazRvris areTa TanakveTa, Tu 
x

xg
2

)(  ,  

42)(  xx . 

# meore funqciis saboloo saxea: 

;20
20

2

1





xx
y  

amitom SegviZlia davweroT: 

























;)2 ;0(  ,2  ,0

20

,2  ,0

0)2(
  

,2   ,0

02 2

xxx

x

xx

xx

xx

xx
 

250. vipovoT:  









2))(()(

,2))((3))((2

xfx

xxfxf




 

sistemis amonaxsenis udides da umcires ricxvTa 

jami, sadac xxxf  2)( , xx 1)( . 

# gvaqvs  











,2)(11

2)](1[3)]1()1[(2

2

22

xxx

xxxxx

 











,04

0375

2

2

x

xx

 























 







.
10

1097
;

10

1097
,22

10

1097

10

1097

xx

x
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amrigad, umcires da udides mniSvnelobaTa jami 

iqneba 1,4. 

251. vipovoT im simravlis sigrZe (Sualedis sigrZe an 

Sualedebis sigrZeTa jami), romelic warmoadgens 

Semdegi sistemis amonaxsens: 











,0)())((

38))((

xxgf

xgf


 

sadac 23)( xxxf  ,  xxg  4)( ; 

252. vipovoT ))((3)( xfgxfy   da ))(( xgfxy   funqci-

ebis gansazRvris areTa TanakveTa, Tu ,
1

1
)(




x
xf

 

2)(  xxg ; 

253.  A aris 
))((1

1
))((

xfg
xgfy


  funqciis gansaz-

Rvris are, sadac xxf )( , xxg  2)( . vipovoT A 

simravlisa da 862  xxy  funqciis gansazRvris 

areTa TanakveTa; 

254. 2
1


x
x utolobis amonaxsnTa simravle gadavkve-

ToT 0)(5))((  xgxgf  utolobis amonaxsnTa sim-

ravlesTan, sadac 3)( 2  xxf , xxg 2)(   da vipovoT 

miRebuli simravlis udidesi mTeli ricxvi; 

255. amovxsnaT utolobaTa sistema: 











;log)2(log

32

2

2

2

2

xxx

xx
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256. vipovoT ))(( xgf  da 
33

4

4
log

xx
y




 
funqciebis 

gansazRvris areTa TanakveTa, Tu 
x

xf



2

1
)( , 

xxxg  2)( ; 

257. vipovoT 
x

x





2

4
arccos  da ))((arcsin xgf  funqciebis 

gansazRvris areTa TanakveTis umciresi mTeli 

ricxvi, Tu 
x

xf



2

1
)( , xxxg  2)( ; 

258. vipovoT 









8))((

2))(())((

xfg

xgfxfg
 

sistemis amonaxseni, Tu 2)( xxf  , 1)(  xxg ; 

259. vipovoT )1)((log
)(

1
log 22  xa

xb
y  funqciis gansaz-

Rvris aris TanakveTa 0))(())((  xabxba  utolobis 

amonaxsnTa simravlesTan, Tu 2)( 2  xxa , 2)(  xxb  

da davafiqsiroT miRebuli simravlis umciresi 

naturaluri ricxvi. 

260. amovxsnaT )2(|)|3( xgxf   gantoleba, Tu  










.13)(      ,1     ,2

,1   ,23
)(

2 xxxgxx

xx
xf  
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pasuxebi 

 

$ 1. funqciebi 

 

2. (0; 2). 3. [_2; _1].  4. [_6; 1].  6. .
4

3
;

5

1

5

1
;

4

3

















   

7. ]3;2()2;1(  . 8. 









2

1
;4 . 9. (1;2) (2;4]. 11. (_5;2). 12. (_;). 

13. 13. 16. _11.  17. 9.  18. 15.  19. _12.  20. 4.  21. 19. 22. _6. 

25. 0,75. 28. 5. 29. 7. 30. _2. 31. _2. 32. 52 . 34. [1;3]. 35. _2. 

36. (_2;1] [4; ). 38. _17. 39. _2. 40. 4. 41. 9. 42. _1. 50. [1;4]. 

53. 







 2;

5

8
. 54. );2(

3

2
; 








  . 55. 








1;

3

1
.
 
56. );1(1;

2

1









 . 

57. 









9

4
;

3

4
. 58. [0;3]. 59. 









4

1
;0 . 60. (0;). 63. 20. 64. _32.  

66. [_15;9]. 67. (_; _2) (_2; ). 

 
$ 2. gantoleba 

 

76. 5. 81. =0, 
7

2
x . 83. 1. 87. 1. 88. 2; 6. 89. 7. 90. 

2

1
 .

 

91. 2(1+4k). 92. 
3

3
. 93. ;2

3

89
 .2

3

41
 96. .1 ;

2

1
 97. 33 . 

101. 0; 2,3. 103. 6. 104. 5. 106. 3; 7. 107. 2; 4,25. 108. 0. 109. 1. 

110. Znn  ,
2

1
. 111. .

2

1
 112. 0,75. 113. 4. 114. 7. 115. 10. 116. 0. 

117. 4. 118. 7. 119. 1. 120. 5. 121. 3. 123. _8. 124. 7,35. 126. 0. 127. _2. 

129. 2. 131. 25. 132. 2. 133. 11,5. 134. 2. 135. 20. 136. 6. 137. 0. 

138. 13. 140. 8. 141. 3. 142. .
6

1
143. 12. 144. 15. 145. 1. 146. 0; 8. 
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147. .0 ;
3

4
  148. 26. 149. 8. 150. 0. 151. 2. 152. 2. 153. 0,75. 154. 10. 

155. 1. 156. 5. 157. 2. 158. 7. 159. 3. 160. 7. 

 
$ 3. utolobebi 

 

167. {_4; _3; _2; _1; 0; 1}.169. {0}. 170. . 171. (_3;1] (-;0]. 172. 3. 

173. (_;0]. 174. .
3

2
1; 








  175. [_1;0); 176. (pasuxis gareSe). 

178. [_1; 4]. 179. (_1; 2). 180. 55. 182. (pasuxis gareSe). 

184. .2 ;
4

9










 
185. .

3

2

 
186.  .;5

5

1
;2 







 

 
187. 2. 189. a) (1; 4);  

b) (_4; _1); g) ;0 ;
5

72








  d) [_4; _2] {1}; e) (_; _3] (_3; 2);  

v) );1()1;2(   . 190. a) ; b) {_4};  g) [3;}; d) (_; ); 

e) ;
2

5
;

4

3








  v) .

2

51
;1













 
 191. a) (_;_4) (4; ); b) ;;

2

3
log2 












  

g) 











 












 

2

53
  ;2

2

53
 ;0  ; d) ) ;1)335((log2  ;  e) [3; 12);  

v)  [_2; );  z) [_3; _1]; T) ;
2

1
;0 








  i) );26;2(2;

2

3









 
 

k)(_2;0) [2;3); l) (1;); m) (_;_2) );3log2( 2  . 192. a) (1;); 

b) (_;_1) (2; ); g) (1; ); d) (log43_1; ); e) (_1;1) (3; ); 

3) (_1;_0,5) (0; 2,5); z) (pasuxis gareSe); T) [_2; _1) [0; 1]; 

i) (0; 1) (2; ); k)
 

.5log;
2

3
log 22 








  

 

 



 51 

$ 4. gantolebaTa sistemebi 

 

194. 220. 195. _4. 196. 77. 201. a) {(_1;_27);(27;1)}; b) {(1;81); 

(81;1)}; g) ; d) {(4; 3 ); (4; 3 ); (3;2); (3;_2)}; e) {(4;1); 

(1;4)}; v) {(1;8); (8;1)}; z) (_2;3), (_3;2), (_1;5), (_5;1); T) (4;_1); 

i) (_10;11), (10;11); k) (pasuxis gareSe). 203. 12. 204. . 205 3. 

206. 2. 207. 5. 208. 6. 209. 17. 210. 3. 211. 36. 212. 21. 214. _2,75. 

215. 14. 216. a) _7; b) _10; g) 10. d) 54; e) 0,2. v) 0,3. 218. 2500. 

221. (1;5), (2;1). 

 

$ 5 utolobaTa sistemebi 
 

223. .
15

43
;

31

14








 225. .3;

3

10








  226. [6;9]. 227. 0. 228. 0. 229. (1;6]. 

230. 4. 231. 
2

1
 . 232. 0. 233. 








;

2

1
. 234. 

2

1
1 . 235. . 236. 10. 

237. [0;7). 238. _2. 239. {0;1;2}. 240. {3;5;7,11}. 241. {3}. 242. a) (1;); 

b) (1;2]; g) (_3;1]; d) (4;5); e) 







1;

2

1
; v) (1;4]; z) (1;2); T) 








5;

2

5
. 

244. [5; 6]. 245. 







 3;

5

4
]0;4[  . 246. _2. 247. 2. 248.

 

.
6

104
;

4

1











 
 

251. 5. 252. [_2;_1)  









2

1
;1 (1;). 253. {2}. 254. _3; 255. (3;). 

256. (0; 1). 257. _1. 258. 32  x . 259. 2. 260. {_2; _1; 0; }22 . 
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