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savarjiSoebi (kalkulusi 4)

1. cnobilia, rom 2abc . ipoveT 555 cba .

2. Tu 413 a , risi toil iqneba     6677  aa ?

3. gaamartiveT gamosaxuleba   .)( 342 a
4. ipoveT 4)(abc , Tu cnobilia, rom 2111  cba .

5. ras udri n2)1( mTeli n –saTvis?
6. ras udri 12)1(  n mTeli n –saTvis?

7. samarTliania Tu ara Semdegi tolobebi

7.1. 25 52  ;

7.2. )3(23 2

2)2(  ;

7.3. 222 32)32(  ;

7.4. 223 6232  .

8. samarTliania Tu ara Semdegi utolobebi

8.1. 87  ;

8.2. 87  ;

8.3. 55  ;
8.4. 57  ;

8.5. 55  ;

8.6.
3
1

2
1
 ;

8.7. 19  ;

8.8.
2
32  .

9. davuSvaT, rom samarTliania Semdegi ori utoloba ba  da ba  . ra daskvnis

gakeTeba SeiZleba aqedan?

10. davuSvaT, rom samarTliania Semdegi ori winadadeba ba  da ba  . ra daskvnis

gakeTeba SeiZleba aqedan?

11. davuSvaT, rom samarTliania Semdegi ori utoloba ba  da cb  . ra daskvnis

gakeTeba SeiZleba aqedan?

12. samarTliania, Tu ara nebismieri x -sTvis Semdegi utoloba xx 1 ?

13. samarTliania, Tu ara nebismieri x -sTvis Semdegi utoloba xx 2 ?
14. samarTliania, Tu ara nebismieri x -sTvis Semdegi utoloba xxx  ? samarTliania,

Tu ara bolo utoloba yvela dadebiTi x -sTvis?
15. samarTliania, Tu ara nebismieri x -sTvis Semdegi utoloba 1)1( 12  x ?

16. amoxseniT Semdegi utolobebi

16.1. xx 2210  ;

16.2. xx 356  ;

16.3. 556  xx ;

16.4. 1217  xx ;

16.5. xx 610112  ;

16.6. 2
5
5




x
x

;

16.7. 3
4
3




x
x

;

16.8. 2
3
26




x
x

;

16.9. 1
42
53




x
x

;

16.10. 2
1
83




x
x

;

16.11. xx  245 ;

16.12. xx 21630  ;

16.13. 2322  xxx ;
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16.14. 443524  xxx ;
16.15. 10521  xxx ;

16.16. xxx 591326  ;

16.17. xxx 35261  ;

16.18. 8281025  xxx ;

16.19. 433234  xxx ;

16.20. 323532  xxx ;

16.21. 1
1
120 




x
x

;

16.22. 2
3
131 




x
x

;

16.23.
xx

x 1132 


 ;

16.24. 1
2
2

2
2






 x

x
x

;

16.25.
4
1

44
12











x
x

x
x

x
x

;

16.26. 0)1( xx ;

16.27. 24 xx  ;

16.28. 232  xx ;

16.29. xxx  22 22 ;

16.30. 0)4)(1( 2  xx .

17. risi tolia

17.1. 3 ;

17.2. 864  ;

17.3. 2)3( ?

18. romelia meti 32  Tu 32  ?

19. romel ricxvTan ufro axlosaa 10 , 22 -Tan Tu 3 -Tan ?

20. romel ricxvTan ufro axlosaa 4 , 0 -Tan Tu 7 -Tan ?

21. 78 ufro axlosaa 68 -sTan, Tu 14 100 -sTan?

22. 10 ufro axlosaa 13 -sTan, Tu 36 54 -sTan?

23. Semdegi ori ricxvidan romelia meti ...00074563707007,0x Tu )707(4563,0y ?

24. ipoveT Semdeg ...011012060708090101020304050,0 da

..1111121161718191101121314151,0 ricxvebs Soris moTavsebuli racionaluri

ricxvi.

25. daalageT Semdegi ricxvebi zrdis mixedviT

25.1. ...01202040608010,0x , )60(2040,0y , )6(2040,0z ;

25.2. )49(2939,0x , )293949(,0y , ...792939495969,0z .

26. daasaxeleT iracionaluri ricxvi, romelic moTavsebulia Semdeg )00112(,0 da

)11(000011200112,0 ricxvebs Soris.

27. ekuTvnis Tu ara ricxvi 5 Semdeg Ria intervals (5,6)?

28. ekuTvnis Tu ara ricxvi 5 Semdeg daxurul intervals [5,15]?

29. ekuTvnis Tu ara ricxvi -1 Semdeg naxevrad daxurul intervals [-2,-1)?

30. ekuTvnis Tu ara ricxvi 0 Semdeg daxurul intervals [0,2]?

31. ekuTvnis Tu ara ricxvi 4 Semdeg naxevrad daxurul intervals [-1,5)?

32. ipoveT Semdegi intervalis (-3,-1) centri.

33. daasaxeleT Caketili intervali, romlis centric aris 1/2, sigrZe ki _ 2.
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34. ipoveT intervali, romelic Seicavs wertilebs ,...,3,2,1,0,1,1
10
1

 jj da

romelSic ar Sedis wertili 1.

35. aris Tu ara 1 Semdegi intervalis ]1,3( zeda zrvari?

36. aris Tu ara 12 Semdegi intervalis )0,1( zeda zrvari?

37. aris Tu ara 3 Semdegi intervalis ),3(  qveda zrvari?

38. aris Tu ara 2 Semdegi intervalis ]2,( qveda zrvari?

39. SemosazRvrulia, Tu ara 3 jeradi yvela mTel ricxvTa simravle? SemosazRvrulia

Tu ara es simravle qvemodan an zemodan?

40. SemosazRvrulia, Tu ara mTel ricxvTa kvadratebis simravle? SemosazRvrulia Tu

ara es simravle qvemodan an zemodan?

41. ipoveT Semdegi simravlis udidesi da umciresi elementi









4
5,

3
5,

1
5,

5
4,

3
4,

2
4,

1
4,

5
3,

4
3,

1
3

.

42. gaaCnia Tu ara (0,2) intervals umciresi an udidesi elementi?

43. gaaCnia Tu ara Semdeg usasrulo simravles umciresi an udidesi elementi







 ,...

5
4,

4
3,

3
2,

2
1

?

SemosazRvrulia Tu ara es simravle?

44. Semdeg intervalSi )1,0[ moTavsebul racionalur ricxvTa simravles gaaCnia, Tu ara

umciresi elementi? udidesi elementi? aris Tu ara ricxvi 2 am simravlis zeda
zRvari?

45. gamoTvaleT )132(,10)41(,22  4102  sizustiT.

46. gamoTvaleT )25(0,1)87(163,3  0001,0 sizustiT.

47. gamoTvaleT )0672(,1)3210(167,1  410 sizustiT.

48. gamoTvaleT )221(98,0)998(,0)86(,2  001,0 sizustiT.

49.gamoTvaleT )88(99,0)3(,8  01,0 sizustiT.

50. gamoTvaleT )19(18,0)17(7,0  0001,0 sizustiT.

51. gamoTvaleT )25(0,61)41(,30  1 sizustiT.

52. gamoTvaleT )15(,2/)6(,3 210 sizustiT.

53. gamoTvaleT )2(000,0/5,0 10 sizustiT.

54. gamoTvaleT )01(,1/998 1 sizustiT.

55. Semdegi ricxvebi CawereT sasruli da usasrulo aTwiladis saxiT

55.1. 3

55.2. 11/2

55.3. 1/1000

55.4. 33/5

55.5. 8/50

55.6. 11/80

55.7. 30/11
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56. Semdegi ricxvebi warmoadgineT aTwiladis
56.1. 30/11

56.2. 7/60

56.3. 3/22

56.4. 223/111

56.5. 2/7

56.6. 299/54

56.7. 45/74

56.8. 99/101

56.9. 25/26

56.10. 30/31

57. Semdegi ricxvebi warmoadgineT Cveulebrivi wiladis saxiT
57.1. 0,(4)

57.2. 0,(81)

57.3. 3,(9)

57.4. 0,(41)

57.5. 1,(125)

57.6. 0,(081)

57.7. 0,(0198)

57.8. 1,(0011)

57.9. 1,0(011)

58. koordinatTa sibrtyeze moniSneT Semdegi wertilebi
58.1. (2, 3),

58.2. 





 1,
2
1

,

58.3. (0, 4),

58.4. (-1, 1),

58.5. (-2, 3),

58.6. (3, -2),

58.7. (2, -3),

58.8. 





 0,
2
3

.

59. sakoordinato sibrtyis mesame meoTxedSi ipoveT yvela im wertilis koordinatebi,

romelic koordinatTa sistemis saTavidan daSorebulia 5 erTeuliT, xolo x –
RerZidan 3 erTeuliT.

60. sakoordinato sibrtyis meore da mesame meoTxedSi ipoveT yvela im wertilis

koordinatebi, romelic x –RerZidan daSorebulia 3 erTeuliT, xolo y –RerZidan
2 erTeuliT.

61. sakoordinato sibrtyis pirvel da meore meoTxedSi ipoveT yvela im wertilis

koordinatebi, romelic rogorc koordinatTa sistemis saTavidan aseve 1y –

wrfidan daSorebulia 5 erTeuliT.

62. sakoordinato sibrtyeze ipoveT yvela im wertilis koordinatebi, romelic 3y –

wrfidan daSorebulia 2 erTeuliT, xolo 5x –wrfidan 4 erTeuliT.

63. sakoordinato sibrtyeze ipoveT yvela im wertilis koordinatebi, romelic )0,1( –

wertilidan daSorebulia 13 erTeuliT, xolo x –RerZidan 5 erTeuliT.

64. sakoordinato sibrtyis meoTxe meoTxedSi ipoveT yvela im wertilis koordinatebi,

romelic
2
1
y –wrfidan daSorebulia 8 erTeuliT, xolo 8x –wrfidan 1

erTeuliT.

65. ipoveT yvela im wertilTa koordinatebi, romlebic 10x wrfeze mdebareobs da

)1,7(  wertilidan daSorebulia 5 erTeuliT.

66. vTqvaT, axali saakordinato sistemis saTavis koordinatebi Zvel sistemaSi aris

)3,0( , xolo P wertilis koordinatebi Zvel sistemaSi aris )4,1( . ipoveT P
wertilis koordinatebi axal sistemaSi.

67. vTqvaT, axali saakordinato sistemis saTavis koordinatebi Zvel sistemaSi aris

)5,1( , xolo P wertilis koordinatebi Zvel sistemaSi aris )8,0( . ipoveT P
wertilis koordinatebi axal sistemaSi.
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68. vTqvaT, P wertilis koordinatebi Zvel sistemaSi aris )2,1(  , xolo axal

sistemaSi )1,3( . ipoveT axali sistemis saTavis koordinatebi Zvel sistemaSi.

69. vTqvaT, Zveli sakoordinato sistemis saTavis koordinatebi axal sistemaSi aris

)2,3( . ipoveT axali sakoordinato sistemis saTavis koordinatebi Zvel sistemaSi.

70. vTqvaT, axali saakordinato sistemis saTavis koordinatebi Zvel sistemaSi aris

)4,1(  , xolo P wertilis koordinatebi axal sistemaSi aris )2,6( . ipoveT P
wertilis koordinatebi Zvel sistemaSi.

71. vTqvaT, axali saakordinato sistemis saTavis koordinatebi Zvel sistemaSi aris

)2,3(  , xolo P wertilis koordinatebi axal sistemaSi aris )1,2/1(  . ipoveT P
wertilis koordinatebi Zvel sistemaSi.

72. ipoveT A da B wertils Soris manZili

72.1. )0,1(),1,0( BA .

72.2. )1,3(),2,1( BA  .

72.3. )1,1(),0,2(  BA .

72.4. )4,1,2(),1,1,0( BA .

72.5. )1,3,2(),0,6,1( BA  .

72.6. 





 








2
1,3,

2
1,2 BA .

72.7. )3,1(),1,3(  BA .

72.8. )3,1,2(),2,3,1( BA

73. sakoordinato sibrtyeze daxazeT Semdegi 0125  yx da 0225  yx wrfeebi.

ras warmoadgens 025  cyx , sadac c nebismieri namdvili ricxvia, wrfeebis

erToblioba.

74. erT sakoordinato sibrtyeze daxazeT Semdegi wrfeebi 1
2
1
 xy da 12  xy .

ipoveT am wrfeebis gadakveTis wertilis koordinatebi da am wrfeebs Soris kuTxe.

75. sakoordinato sibrtyeze daxazeT Semdegi wrfeebi 2
3
1
 xy da 13  xy . ipoveT

am wrfeebis gadakveTis wertilis koordinatebi da am wrfeebs Soris kuTxe.

76. aCveneT, rom )1(32  xy gantolebiT mocemuli ),( yx wyvilebis erToblioba

warmoadgens wrfes. ekuTvnis, Tu ara am wrfes wertili koordinatebiT (1, 2)?

77. aCveneT, rom 1
23

yx

gantolebiT mocemuli ),( yx wyvilebis erToblioba

warmoadgens wrfes. ipoveT am wrfis x da y RerZebTan TanakveTis wertilebi.

78. ipoveT 0234  yx da 0105  yx gantolebebiT mocemuli wrfeebis

TanakveTis wertili.

79. aCveneT, rom 0262114  yx da 5757  xy gantolebebiT mocemuli wrfeebs

TanakveTis wertili ar gaaCniaT.

80. sakoordinato sibrtyis x da y RerZebi warmoadgenen wrfeebs. ra gantolebiT

moicema TiToeuli maTgani?
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81. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

82. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

83. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

84. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

85. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

86. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

87. qvemoT miTiTebuli wrfeebidan

romelia

wrfis paraleluri  da marTobuli wrfeebi, pasuxi daasabuTeT da aageT grafikebi.

xyxyxyxy 3,2,1,83 

xy 

xyxyxyxy 3,4,1,23 

xy 

23,1
3
1,1

3
1,83  xyxyxyxy

xy 3

22,2
2
1,1

2
1,52  xyxyxyxy

xy 2

12,5
2
1,3

2
1,22  xyxyxyxy

xy 2

43,3
3
1,2

3
1,13  xyxyxyxy

xy
3
1


12,2
2
1,1

2
1,32  xyxyxyxy

xy
2
1

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88. dawereT im wrewiris gantoleba

88.1. romlis radiusia 2r , xolo centris koordinatebia )3,0( ;

88.2. romlis radiusia 3r , xolo centris koordinatebia )4,1( ;

88.3. romlis centris koordinatebia )6,1( da gadis wertilSi )2,2( ;

88.4. romlis centris koordinatebia )2,3( da gadis wertilSi )1,2( ;

88.5. romlis radiusia 4r da gadis wertilebSi )0,5(),0,3( ;

89. 022  CByAxyx , sadac ,,, RCBA  gantolebis amonaxsni, warmoadgens an

wrewirs an wertils an cariel simravles. daadgineT ras warmoadgens Semdeg

gantolebaTa amonaxsnTa simravle, pasuxi daasabuTeT (wrewiris SemTxvevaSi ipoveT

wrewiris centris koordinatebi da radiusi, wertilis SemTxvevaSi ipoveT
wertilis koordinatebi):

89.1. 0941222  yxyx ;

89.2. ;

89.3. ;

89.4. 0178222  yxyx ;

89.5. 0
4
113222  yxyx ;

89.6. 0
4
147121022  yxyx ;

89.7. 0202622  yxyx ;

89.8. .01222  yxyx

90.ipoveT parabolis fokusis koordinatebi da direqtrisis gantoleba. aageT

miTiTebuli parabolis grafikebi

90.1. yx 82  ;

90.2. yx 28 ;

90.3. 08762  yxx ;

90.4. 0542 2  yxx ;

90.5. yxx 161142  ;

90.6. yxx 16744 2  ;

90.7. yxx  144 2 ;

90.8. yxx 41782  .

91. ipoveT Semdegi kompleqsuri ricxvebis jami, sxvaoba, namravli da Sefardeba:

91.1. iz 431  da iz 642  ;

91.2. iz 211  da iz 942  ;

91.3. iz 751  da iz 482  ;

91.4. iz  41 da iz 252  ;

91.5. iz 431  da iz 532  ;

91.6. iz 211  da iz 3102  ;

91.7. iz 21  da iz 12 ;

91.8. iz  31 da iz 2 .

92. mocemulia ori kompleqsuri ricxvi: )3;0(1 z da 









2
3;

2
1

2z .

ipoveT maTi Sesabamisi afiqsebi.

es kompleqsuri ricxvebi warmoadgineT trigonometriuli formiT da gamoTvaleT

21 zz  da 3
1z .

93. mocemulia ori kompleqsuri ricxvi: 








2
3;

2
1

1z da  2;22 z .

ipoveT maTi Sesabamisi afiqsebi.
es kompleqsuri ricxvebi warmoadgineT trigonometriuli formiT da gamoTvaleT

21 zz  da 2
2z .

014822  yxyx
014222  yxyx
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94. mocemulia ori kompleqsuri ricxvi: 








2
1;

2
3

1z da  0;22 z .

ipoveT maTi Sesabamisi afiqsebi.
es kompleqsuri ricxvebi warmoadgineT trigonometriuli formiT da gamoTvaleT

21 zz  da 5
1z .

95. mocemulia ori kompleqsuri ricxvi: 









2
1;

2
3

1z da 









2
3;

2
1

2z .

ipoveT maTi Sesabamisi afiqsebi.

es kompleqsuri ricxvebi warmoadgineT trigonometriuli formiT da gamoTvaleT

21 zz  da 4
2z .

96. ipoveT DCBA  ,2, da DC  , Tu

96.1. , ;

96.2. , ;

96.3. , ;

96.4. , .

97. ipoveT Semdegi matricebis determinantebi:

97.1. 









24
111

;

97.2. 










79
86

;

97.3.




















514
030
291

;

97.4.

















640
41011
320

;

97.5.

















243
152
313

;

97.6.






















3121
5404
5112
0203

.

98. ipoveT Semdegi matricebis Sebrunebuli matricebi:

98.1. 







93
21

;

98.2. ;
84
21









98.3. ;
62
35




























154
021

,
010
021

BA 


















05
42

,
30
21

DC
























32
32

,
12
118

BA 
































1
3

43
12
31

DC






















151
432

,
654
210

BA 





















02
15

,
14
12

DC







































53
04
32

,
13
12
01

BA 



















20
75

,
12
43

DC
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98.4. .
514
102
213















 

99.amoxseniT Semdeg gantolebaTa sistemebi:

99.1.












;223
,22
,332

321

321

321

xxx
xxx
xxx

99.2.












;32
,5
,03

321

321

321

xxx
xxx
xxx

99.3.












;22
,322
,33

321

321

321

xxx
xxx
xxx

99.4.












;434
,545
,232

321

321

321

xxx
xxx
xxx

99.5.












;872
,1353
,42

321

321

321

xxx
xxx
xxx

99.6.













;44
,42

,543

321

32

321

xxx
xx

xxx

99.7.












;14
,32
,543

321

321

321

xxx
xxx
xxx

99.8.












;10223
,42
,732

321

321

321

xxx
xxx
xxx

99.9.












;04
,12
,112

321

31

32

xxx
xx
xx

99.10.












;14
,0
,12

21

321

21

xx
xxx

xx

99.11.












;3422
,22
,12

321

321

321

xxx
xxx
xxx

99.12.













;0123
,172

,04

31

321

31

xx
xxx

xx

99.13.












;4
,332
,2

321

321

321

xxx
xxx
xxx

99.14.

100. gamoTvaleT:

100.1. .

100.2. ,

100.3. ,

100.4. ,

100.5. ,

100.6. ,

100.7. ,

100.8. ,

100.9.













.14
,225
,342

321

321

321

xxx
xxx
xxx

82...421 
63...931 
75...2551 
82...8421 
63...27931 
75...1252551 

62
1...

4
1

2
11 

83
1...

9
1

3
11 

.1,...1 102  aaaa
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101. gamoTvaleT mimdivrobis zRvrebi:

101.1. ;
1

10000lim 2  n
n

n

101.2. ;
93

2lim 2

2




 n
nnn

n

101.3. ;7lim 10

568

nn
nnn

n 




101.4. ;)1(lim 3

2

n
n

n




101.5. ;)12(lim 3

22

n
n

n




101.6. .
5010
100lim 7

57




 n
nn

n

102. gamoTvaleT Semdegi zRvrebi:

102.1. ;

9
25
25309lim

2

2

3
21 


 x

xx
x

102.2. ;

4
49
49284lim

2

2

2
13 


 x

xx
x

102.3. ;
9
36244lim 2

2

3 


 x
xx

x

102.4. ;
42849

49
4

lim 2

2

7
2 



 xx

x

x

102.5. ;
18122

9lim 2

2

3 


 xx
x

x

102.6. ;
18122

3lim 23 


 xx
x

x

102.7.   ;55lim tgx
x




102.8.   ;25lim
2

tgx
x


 

102.9.   ;740lim
2

tgx
x


 

102.10.   ;sin23lim
2

x
x





102.11.   ;cos3107lim
2

x
x


 

102.12.   ;cos102lim
2

x
x





102.13. ;
12
1lim 2

2

0 


 xx
x

x

102.14. ;
12
1lim 2

2

1 


 xx
x

x

102.15. ;
12
1lim 2

2




 xx
x

x

102.16. ;
158
65lim 2

2

3 


 xx
xx

x

102.17. ;
34
23lim 2

2

1 


 xx
xx

x

102.18. ;
12
32lim 2

2

1 


 xx
xx

x

102.19. ;
1
1lim

4

1 


 x
x

x

102.20. ;
2
2sinlim

0 x
x

x

102.21. ;5sinlim
0 x

x
x

102.22. ;
12
2lim

2x

x x
x













102.23. ;
1
1lim

1
1

2

2 


 








 x

x

x x
x

102.24. ;
2
1lim

1
1

0

x
x

x x
x 














102.25. ;
2
1lim

1
1

1

x
x

x x
x 














102.26. ;
1

1lim
1
1

2

x
x

x x
x 














102.27. ;
2
1lim

2

2

2 x

x x
x














102.28. .lim
x

x ax
ax











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103. gaawarmoeT Semdegi funqciebi:

103.1. ;9ln74sin539 2  xexxy x

103.2. ;34)3ln(215cos57 3   xexxy x

103.3. ;11)ln(852092 4  xtgxxy x

103.4. ;57ln383072 5  xectgxxy x

103.5. ;27)2ln(8312sin89 22   xxxy x

103.6. ;2ln1811)4cos(186 3   xexxy x

103.7. ;17ln1510sin112 34   xxxy x

103.8. ;127ln5823219 25   xetgxxy x

103.9. ;237log83323sin318 2
210  xexxy x

103.10. ;77log811128819 3
2  xectgxxy x

103.11. ;97)9ln(32814 3  xectgxxy x

103.12. ;93
23

7
23

 xxxy

103.13. ;23
x
ey
x

103.14. ;109ln  xxy
103.15. ;cos xey x

103.16. ;
2xey 

103.17. ;
1
2

2x
xy




103.18. ;
1
1

2

2

xx
xxy





103.19. ;1 2xy 

103.20. ;111
3 xxx

y 

103.21. ;3 xxxy 

103.22. );cos(nxy 

103.23. ;
2

sin
2

cos
2







 

xxy

103.24. ;
2
xtgy 

103.25. );ln(ln xy 
103.26. );arcsin(sin xy 
103.27. );cosarcsin(sin xxy 
103.28. ));cos(ln)(lnarcsin(sin xxy 
103.29. ;log ey x

103.30. ;
1
1ln

4
1

2

2





x
xy

103.31. .
)1(2

11ln1ln 4

x
xxy




104. ipoveT Semdegi funqciebis meore rigis warmoebulebi

104.1. ;1 xxy 

104.2. ;
1 2x
xy




104.3. ;
2xey 

104.4. .ln xxy 

105. aageT geometriuli progresia, romlis pirveli wevri da mniSvneli ,10a xolo

wevrTa ricxvia oTxi. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .1,0a

106.aageT geometriuli progresia, romlis pirveli wevri da mniSvnelia ,2,0 a xolo

wevrTa ricxvia oTxi. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .10a
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107. aageT geometriuli progresia, romlis pirveli wevri da mniSvnelia ,20a xolo

wevrTa ricxvia samia. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .01,0a

108. aageT geometriuli progresia, romlis pirveli wevri da mniSvnelia ,1,0 a xolo

wevrTa ricxvia oTxi. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .20a

109.aageT geometriuli progresia, romlis pirveli wevri da mniSvnelia ,2a xolo

wevrTa ricxvia oTxi. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .3a

110. aageT geometriuli progresia, romlis pirveli wevri da mniSvnelia ,3a xolo

wevrTa ricxvia oTxi. ipoveT progresiia wevrTa jamis warmoebulis mniSvneloba,

roca .100a

111.lopitalis wesis gamoyenebiT gamoTvaleT Semdegi zRvrebi

111.1. ;
2

lim 2

2

0 xx
x

x 

111.2. ;
12
1lim 2

2

1 


 xx
x

x

111.3. ;
128
86lim 2

2

2 


 xx
xx

x

111.4. ;
9
65lim 2

2

3 


 x
xx

x

111.5. ;
128
107lim 2

2

2 


 xx
xx

x

111.6. ;
2

83lim 5

24

xx
xx

x 




111.7. ;
17
13lim 5

5




 xx
x

x

111.8. ;
118
862lim 2

34




 xx
xxx

x

111.9. ;
32
32lim 1 


 x

x

x

111.10. ;
52

2lim
 x

x

x

111.11. ;cos1lim 20 x
x

x




111.12. ;
sin
sinlim 30 x
xtgx

x




111.13. ;sinsinlim
ax
ax

ax 




111.14. .1lim 20 x
xe x

x




112. krebadia Tu ara Semdegi ricxviTi mwkrivebi:

112.1.  432 3
5

3
4

3
3

3
21 ;

112.2. 












 92

1
72
1

52
1

32
1

12
1

9753 ;

112.3. 
!5
5

!4
4

!3
3

!2
21

5432

112.4. 












 65

2
54
2

43
2

32
2

21
2 5432

.

113. daadgineT Semdegi  xarisxovani mwkrivebis krebadobis areebi:
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113.1. 









 87654321

432 xxxx
;

113.2. 












53433323

1 4

4

3

3

2

2 xxxx

113.3.  2

4

2

3

2

2

2 8642
xxxx

;

113.4. 
9753

9753 xxxxx .

114. daadgineT Semdegi mwkrivebis krebadobis radiusebi:

114.1. 


0 !k

k

k
x

; 114.2. 





0

2

)!2(
)1(

k

k
k

k
x

; 114.3. 









0

12

)!12(
)1(

k

k
k

k
x

.

115. Semdegi funqciebi gaSaleT xarisxovan mwkrivad 0x wertilis midamoSi:

a) xcos ; b) xsin ; g) xe ; d) xe2 .

116. gamoTvaleT Semdegi integralebi:

116.1. ;

116.2.

116.3. ;)3( 22  dxx

116.4. ;)31)(21)(1(  dxxxx

116.5. ;1 2

 





  dx
x
x

116.6. ;1

 dx
x
x

116.7. ;12
4

3 2


 dx

x
xx

116.8. ;
1 2

2

  dx
x
x

116.9. ;
1 2

2

  dx
x
x

116.10. ;)32( 2  dxxx

116.11. ;
10
52 11


  dxx

xx

116.12. ;)32( 222  dxxx

116.13. ;
2

1

2


dxx

116.14. ;0
1

0

)(  adxa x

116.15. ;02 )( ba
x
dxb

a



116.16. ;sin
2/

0



xdx

116.17. ;cos
0



xdx

116.18. ;1;0 )(  mbadxx
b

a

m

116.19. ;0 )( ba
x
dxb

a



116.20. ;
16

1
 dxx

116.21. ;sin
0



xdx

116.22. .1
2

0
  dxx

117. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

funqciis grafikiT da wrfeebiT.

.)8sin5( 4 dxxx 

.)11cos8( 7 dxxx 

24 3  xy
3,2,0  xxy
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118. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

funqciis grafikiT da wrfeebiT.

119. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

funqciis grafikiT da wrfeebiT.

120. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

funqciis grafikiT da wrfeebiT.

121. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

12  xy
funqciis grafikiT da wrfeebiT.

122. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

22 3  xy
funqciis grafikiT da wrfeebiT.

123. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

xy sin
funqciis grafikiT da  xxy ,0,0 wrfeebiT.

124. Oxy sibrtyeze ipoveT im figuris farTobi, romelic SemosazRvrulia

xy cos
funqciis grafikiT da  xxy ,0,0 wrfeebiT.

125. dawereT funqciisadmi 2x wertilSi gavlebuli mxebisa da

normalis gantolebebi.

126. dawereT funqciisadmi 1x wertilSi gavlebuli mxebisa da

normalis gantolebebi.

127. dawereT 2)4(  xy funqciisadmi 4x wertilSi gavlebuli mxebisa da

normalis gantolebebi.

15 4  xy
2,1,0  xxy

73 2  xy
4,3,0  xxy

58 3  xy
3,1,0  xxy

2,1,0  xxy

1,2,0  xxy

2)1(  xy

2)2(  xy
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ზოგიერთი ფუნქციის წარმოებულისა და ანტიწარმოებულის ცხრილი:

1( ) '
n

n ndx x nx
dx

 
1

, 1
1

n
n xx dx c n

n



   
 , constc 

( ) '
x

x xde e e
dx
 

,x xe dx e c  constc 

( ) ' ln
x

x xda a a a
dx
  , 0a ,

ln

x
x aa dx c

a
  constca  ,0

ln 1(ln ) ' , 0d x x x
dx x
  

1 ln , 0dx x c x
x
   ,

,
ln
1)'(loglog
ax

x
dx
xd

a
a 

0,0  ax
sin (sin ) ' cosd x x x
dx

  cos sin ,xdx x c 

cos (cos ) ' sind x x x
dx

   sin cos ,xdx x c  

2
1( ) '
cos

dtgx tgx
dx x
  2 ,

cos
dx tgx c
x
  constc 

2
1( ) '
sin

dctgx ctgx
dx x
   2 ,

sin
dx ctgx c
x
  

21
1)'(arcsinarcsin
x

x
dx
xd




,
arccos
arcsin

1 2 









 cx
cx

x
dx constc 

21
1)'(arccosarccos
x

x
dx
xd




21
1)'(
x

arctgx
dx
arctgxd




,
1 2









 carcctgx

carctgx
x
dx constc 

21
1)'(
x

arcctgx
dx
arcctgxd




xx
dx
xd sh)'(chch

 ,chsh cxxdx  constc 

xx
dx
xd ch)'(shsh

 ,shch cxxdx  constc 

x
x

dx
xd

2sh
1)'(cthcth

 ,cth
sh2

cx
x

dx
 constc 

x
x

dx
xd

2ch
1)'(thth

 ,th
ch2

cx
x

dx
 constc 

,1ln
1

2

2
cxx

x
dx




 constc 

constc 

constc 

constc 

constc 
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,
1
1ln

2
1

1 2 c
x
x

x
dx






 constc 

0,
1

1

22 















 a
c

a
xarcctg

a

c
a
xarctg

a
xa

dx , constc 

0,ln
2
1

22 




 ac

xa
xa

axa
dx , constc 

,0,
arccos

arcsin

22

















 a

c
a
x

c
a
x

xa
dx constc 

0,ln 22

22



 acaxx

ax
dx , constc 

,ln
22

22
2

2222 caxxaaxxdxax  constc 

,arcsin
22

2
2222 c

a
xaxaxdxxa  constc 

წარმოებულის თვისებები:
1. 0)'( const
2. )(')('))'()(( xgxfxgxf 
3. )(')()()('))'()(( xgxfxgxfxgxf 
4. constcxcfxcf  ),('))'((

5. 0)(,
)(

)(')()()(''
)(
)(

2 









 xg
xg

xgxfxgxf
xg
xf

6. )('))(('))((' xgxgfxgf 

ვთქვათ, f და g ფუნქციები ინტეგრებადია -ზე და c მუდმივია, მაშინ:

1. , constc 

2.

3. , სადაც

4.

[ , ]a b

cf c f
a

b

a

b

 

 
b

a

b

a

b

a

gfgf )(

f f f
a

b

a

c

c

b

    c a b] , [

f f
a

b

a

b

 
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5. თუ და , მაშინ

kalkulusis ZiriTadi Teorema

თეორემა. თუ f უწყვეტი ფუნქციაა ღია ინტერვალზე, რომელიც სეგმენტს
შეიცავს, მაშინ:

1. ; (1)

2. თუ , მაშინ ).()(:)()( aFbFxFdxxf b

a

b

a

 (2)

(2) ფორმულას ნიუტონ-ლაიბნიცის ფორმულა ეწოდება, რომელიც განსაზღვრული
ინტეგრალის განმარტებად მივიღეთ. ფუნქციას ეწოდება ფუნქციის
პირველყოფილი, პრიმიტიული ფუნქცია. მას უწოდებენ აგრეთვე ანტიწარმოებულს ან
განუსაზღვრელ ინტეგრალსდა წერენ ფორმითაც.

ფუნქციის დიფერენციალი:

dxxfxdf )(')( 

ნაწილობითი ინტეგრების ფორმულა:

.)()(')()()(')()()()()()()(   dxxgxfxgxfdxxgxfxdfxgxgxfxdgxf

.)()(')()()(')()()()()()()(  
b

a

b

a

b

a

b

a

b

a

b

a

dxxgxfxgxfdxxgxfxdfxgxgxfxdgxf

f g a b f g
a

b

a

b

 

[ , ]a b

d
db
f x dx f b

a

b

( ) ( ) 

 f x F x ' ( )

F x( ) f x( )

f x dx( )
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pasuxebi:

1. 32 ; 2.
4
1 ; 3. 24a ; 4.

16
1 ; 5. 1; 6. 1 ;

9. ba  ; 10. ba  ; 11. ca  ; 12. diax; 13. samarTliania nebismieri

);1()0;( x -sTvis; 14. samarTliania dadebiTi x -sTvis;

15. samarTliania nebismieri 0x - sTvis;

16.1 );4( x ; 16.2 ]4/1;( x ; 16.3 );2[ x ;

16.4 ]5/2;(x ; 16.5 );8/1( x ; 16.6 );5(]3/5;( x ;

16.7 );4(]4/9;( x ; 16.8 )4/3;3(x ; 16.9 );9()2;( x ;

16.10 );1(]5/6;( x ; 16.11 )6;1(x ; 16.12 ]1;2( x ;

16.13 ]5;1[x ; 16.14 x ; 16.15 ]5;6( x ; 16.16 1x ;

16.17 ]2/1;1( x ; 16.18 x ; 16.19 );7( x ; 16.20 )0;2(x ;

16.21 )2/1;0(x ; 16.22 )1;5( x ; 16.23 )0;1[x ; 16.24 )0;(x ;

16.25 )1;4(x ; 16.26 )1;0(x ; 16.27 )1;0()0;1( x ;
16.28 );1(]2;( x ; 16.29 ]1;2[x ; 16.30 )1;1()4;( x ;

59. )3,4( ; 60. )2,3(),2,3(  ; 61. )4,3(),4,3(  ; 62. )5,1(),1,1( ,

)5,9(),1,9( ; 63. )5,11(),5,11(),5,11(),5,13(  ; 64. )5,7,9(),5,7,7(  ;

65. )5,10(),3,10(  ; 66. )1,1( ; 67. )3,1( ; 68. )3,2(  ; 69. )2,3(  ;

70. )2,7(  ; 71. 





  3,
2
13 ;

72.1 2 ; 72.2 5 ; 72.3 2 ; 72.4 13 ; 72.5 83 ; 72.6 2 ;

72.7 24 ; 72.8 6 ;

80. 00  xy da ; 81. 1,2  xyxy ; 82. 4,1  xyxy ;

83. 1
3
1,23  xyxy ; 84. 2

2
1,22  xyxy ; 85. 3

2
1,22  xyxy ;

86. 43,3
3
1

 xyxy ; 87. 32,1
2
1

 xyxy ;

88.1 4)3( 22  yx ; 88.2 9)4()1( 22  yx ; 88.3 25)6()1( 22  yx ;

88.4 2)2()3( 22  yx ; 88.5 16)1( 22  yx ;
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89.1 amonaxsnTa simravle warmoadgens wrewirs, romlis centric mdebareobs
wertilSi )2,6(  , radiusia 7r ;

89.2 amonaxsnTa simravle warmoadgens wrewirs, romlis centric mdebareobs

wertilSi )2,4(  , radiusia 21r ;

89.3 amonaxsnTa simravle warmoadgens wrewirs, romlis centric mdebareobs

wertilSi )2,1(  , radiusia 2r ;

89.4 amonaxsnTa simravle warmoadgens wertils koordinatebiT )4,1(  ;

89.5 amonaxsnTa simravle warmoadgens wrewirs, romlis centric mdebareobs

wertilSi )2/3,1( , radiusia 2r ;

89.6 amonaxsnTa simravle warmoadgens wertils koordinatebiT )6,2/5(  ;

89.7 amonaxsnTa simravle warmoadgens cariel simravles;

89.8 amonaxsnTa simravle warmoadgens cariel simravles;

90.1 fokusis koordinatebia )2,0( , direqtrisis gantolebaa 2y ;

90.2 fokusis koordinatebia 






16
1,0 , direqtrisis gantolebaa

16
1
y ;

90.3 fokusis koordinatebia )2,3( , direqtrisis gantolebaa 6y ;

90.4 fokusis koordinatebia 





 

4
13,1 , direqtrisis gantolebaa

4
32y ;

90.5 fokusis koordinatebia  3,7 , direqtrisis gantolebaa 11y ;

90.6 fokusis koordinatebia 





 0,
2
1

, direqtrisis gantolebaa 2y ;

90.7 fokusis koordinatebia 






8
1,

2
1

, direqtrisis gantolebaa
8
1
y ;

90.8 fokusis koordinatebia 





 

4
12,7 , direqtrisis gantolebaa

4
31y ;

91.1 iiii
26
17

13
3,236,101,27  ; 91.2 iiii

97
17

97
14,22,113,75  ;

91.3 iiii
20
19

20
3,3668,113,313  ; 91.4 iiii

29
13

29
18,322,31,9  ;

91.5 iiii
34
27

34
11,329,9,6  ; 91.6 iiii

109
23

109
4,1716,59,9  ;

91.7 iiii  1,22,1,31 ; 91.8 iii 31,31,3,23  ;
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92. ,
3

sin
3

cos,
2

sin
2

cos3,
3

arg,
2

arg,1,3 212121
 izizzzzz 






 

;
2
3sin

2
3cos27,

6
5sin

6
5cos3 3

121 





 






 

 izizz

93. ,
3
3sin

3
5cos,

4
3arg,

3
5arg,2,1 12121

 izzzzz 

;
2
3sin

2
3cos4,

12
5sin

12
5cos2,

4
3sin

4
3cos2 2

2212 





 






 






 

 izizziz

94.  ,sincos2,
6
5sin

6
5cos,arg,

6
5arg,2,1 212121  izizzzzz 

;
6

sin
6

cos,
6
11sin

6
11cos2 5

121
 izizz 






 

95. ,
3
2sin

3
2cos,

6
sin

6
cos,

3
2arg,

6
arg,1,1 212121

 izizzzzz 

;
3
2sin

3
2cos,

6
5sin

6
5cos 4

221
 izizz 

96.1 







































015
412

,
05
42

,
60
42

2,
164
040

CDDCBA ;

96.2


























































13
7
6

,
1
3

,
86
24
62

2,
44
146

CDDCBA ;

96.3 



































 


418
28

,
02
15

,
28
24

2,
5105
242

CDDCBA ;

96.4 















 




























1210
1315

,
20
75

,
24
86

2,
60
16
31

CDDCBA ;

97.1 42; 97.2 -30; 97.3 39; 97.4 0; 97.5 -44; 97.6 -3;

98.1 ;

3
11
3
23




















98.2 mocemul matrics Sebrunebuli matrici ar gaaCnia;

98.3 ;

36
5

18
1
12
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