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 Қ.        � ⊂ ℝ  

 ,        
     . ,    � ∞ � , 

  ̂ �    :                                    | ̂ � | ||�||�|�| ,                                                                

     .  
 1.     (2)    . . 

    И.М.      .  
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 ,  Қ    -   
   .  

 ,  =  . ,  
    1 ,   

   <    
:  ̂ � = �+ + � ( − + ),   и    → +∞ , 

 � -        , , . 

,  �   ℝ ,     : Φ , = − .  , = −8 −+| Φ , | .  ,  ̂ �    :  ∫ � − | − | � , , 
 � , = 8�� , , −√ +| Φ , | �− .      

 − =     Э     
      : ∫ ′ � | | � = Γ ( + ) � + − + ∫ � , + +� − + , 

 Γ ⋅  -   Э .   � , = � , , > ,   
     � , ,    . 

  ,       �   <  

  (2)   . 
     II,  ,   �    

   ̂ �     
   . 

       
  ̂ � .  :  ̂ �    

   :       ̂ � = ∫ℝ � � , , , � , | , | ,                

   � , = � , , ,√ + | , | − , , , , = , + + , = �� , = �� , , = , . 
  ,  , = ,   , ≠ ,  

  1      .   
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,  �    . ,   � � , = ,   � ,� ≠ ,  � ,� ≠ .  

  ,  � ,� ≠ . ,   
  ,   , , , = , + =  

    = ,    
    ℝ × ℝ . 

    (3):              ̂ : = ∫ � � , , � , | , | ,                       

   , , = , + . 
 1.     ,   

: , = , � ,� ≠ ,      

,     ̂         
-  :  ̂ � = √ �|� | � ,� � � × 

× ∫ � � , , , + | , , | � , + +� (|�|) и     |�| → +∞ , 
 � , : = � , , � , ,  �   .  

    II    
. .     ,    .  

       
:               � = ∫ � � , + �̃ , | ′′ , | ,                 

  �̃ , = � , | �� , , |   ,   
.     : 

 Қ.          .  -

  ⊂ ℝ    ,    �∞    :  | � | ∥ � ∥|� | . 
  ,   "      
,   ",    . .   
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. .         
       
   . ,  , 

    ,      
,      

.  ,      . .   
. .         

      
  . 

 � � ⊂ ℝ -   , 

   � ℝ ,    � : =� , � � , �        
:                       ̂ � = ∫ � ,� | , � | � , � � , � ,                           

     �, � , �  -    � � . 

     III     ,  
    : 

 қ.  , �  -     

    -  .    

 ×   ℝ × ℝ        | | , � = | , � | − | , � | , 
  , �           

  . 

       
  ̂ �   � ℝ \Γ�:   ̂ � = ∫ℝ � � , , , ,� � , , � | , , � |           

 � , , � = � , , , , �√ + | , , � | − , , , , , � = , , � + + , = �� , = �� , , , � = , , �  ,  Γ� ℝ  - ,  
 Γ�: = {� ℝ : |� | � � {|� |, |� |}}. 
    (7)     ̂ � = ∫ℝ ̂ �, � , 

  ̂ �, = ∫ℝ � � , , ,� � , , � | , , � |                 
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  , , , � = , , � + .     
     (8): 

 қ.    , , �   
: � , , = , � , ,� ≠ ,     

 × ⊂ ℝ × ℝ   ,     ̂ �,    

   : ̂ �, = √ �|� | (±� � , ,� � +� � , ,� , , ) × 

× | , , � , , � | � , , � + � (|�|)    и |�| → +∞ , 
 � , , � ≔ � , , � , , � � , , � ,  �  -  - 

 ,   � |�|       , , � , . .  >       ,    , , �       |� |�| | �|�| ||�||�  . 
                          � = ∫ � � ,� � , � | ′′ , � | ,                             

 , �  -       × × ⊂ ℝ × ℝ    : , � ≡ , , =   � , � ∞ × . 

 ,    , �   
   , . . , ≡ ,   

 ,     � . Э    , 
  ′ ,    =     � � < ∞   

 ′ , = . 

   ,       (9)  
. Э      . . 

    : 
 қ.        � � ⊂ ℝ - 

  ,    �ℝ .   ,   � , 

   �  � < ∞    , , � ,  
   × ⊂ ℝ × ℝ  ,    

 � ∞ × ,   (7)   :  | ̂ � | ||� ⋅, � ||�|�| , 
  -   .  
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 3.      , � � ⊂ ℝ - 

  ,  -

 : 
1)  �      ℝ     

     �       
. 

2)   , �    � �   
: ≡ . 

     × ⊂ ℝ × ℝ  

,     � ∞ × ,   (7)  
 :  | ̂ � | ||� ⋅, � ||�|�| , 

  -   .  
  3    3,    

 қ      3. 

   (9) ,    , �  - 

        
    . 
 3.  , �  -   

   .     -

 × ⊂ ℝ × ℝ  ,       

  :  | � | ||�|||� | . 
   ,     

     ,  
    ℝ .    

    .  
 4.   � ⊂ ℝ -   -  

 �     .     
 (1)   :  | ̂ � | ||�||�|�| , 

  -   .  
    [ , ] ,    

   .  

 

 ,        
 .        
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INTRODUCTION (abstract of PhD thesis) 

The aim of the research work is solving the  problem of   Sogge and Stein  on 

the optimal decaying  of the Fourier transform of measures with a damping factor 

for the particular class of analytic surfaces of three-dimensional Euclidean space.     

The object of the research work - is smooth surface carried measures 

concentrated on analytic hypersurfaces, the Fourier transform of measures with a 

damping factor and oscillatory integrals. Maximal operators associated to 

hypersurfaces. 

Scientific novelty of the research work is as follows: 

It is obtained solution of the Soggi - Stein problem for analytic hypersurfaces 

of three-dimensional space, for which at each point of the surface at least one of the 

principal curvatures does not vanish;  

The sharpness of the obtained estimate for the degree of Gaussian curvature  is 

shown; 

It is obtained a solution of the Sogge - Stein problem for the  family of analytic 

hypersurfaces with one nonvanishing principal curvature of the three-dimensional 

space. 

It is proved the uniform estimates for damped oscillatory integrals with phase, 

which contains small parameters. Also it is obtained uniform estimates for 

oscillatory integrals defined by the Fourier transform of measures supported on a 

family of analytic hypersurfaces.  

It is found an exponent /   that guarantees the optimal decay rate of the 

Fourier transform of surface-carried measures for any analytic surfaces in ℝ ; 

The example is given which  shows the relationship between the optimal decay 

of the Fourier transform of surface carried measures, with the damping factor and 

the boundedness exponent of the corresponding maximal operators. 

Implementation of the research results.  Based on the results obtained, 

according to estimates, oscillatory integrals with a damping factor: 

the results obtained pertaining to estimates of oscillating integrals with a 

НКmpТЧР ПКМtШr КrО usОН ТЧ tСО КrtТМХО “OЧ КrМСТmОНОКЧ гОtК ПuЧМtТШЧs КЧd newton 

pШХвСОНrК” puЛХТsСОН ТЧ tСО ПШrОТРЧ УШurЧКХ “JШurЧКХ ШП MКtСОmКtОМКХ AЧКХвsТs КЧН 
AppХТМКtТШЧs”, VШХumО 473, IssuО қ, қ0Қ9, p.ҚқҚ5-1233 (IF = 1.22) in the study of 

an arithmetic zeta function defined using a polynomial function in many complex 

variables. The application of these results made it possible to determine the pole 

located near the origin of the meromorphic continuation of the zeta function defined 

by the holomorphic function; 

estimates of the Fourier transform of measures concentrated on families of 

analytic surfaces of three-dimensional Euclidean space, with a damping factor, are 

usОН ТЧ tСО КrtТМХОs “OЧ tСО BШuЧНОНЧОss ШП MКбТmКХ OpОrКtШrs AssШМТКtОН аТtС 
HвpОrsurПКМОs” КЧН “OЧ tСО АОТОrstrКss PrОpКrКtТШЧ TСОШrОm” puЛХТsСОН ТЧ ПШrОТРЧ 
jШurЧКХs (“CШЧtОmpШrКrв MКtСОmКtТМs. FuЧНКmОЧtКХ НТrОМtТШЧs. ”RussТК қ0Қ8. 
Volume 64, Issue 4. Pages 650-68Қ. NШ. 3 (IF = 0.қ5),“ AЧЧКХОs PШХШЧТМТ 
MКtСОmКtТМТ ”Ққ3 (қ0Қ9), p. 473-479 (IF = 0.9).) to find boundedness exponent of 



38 
 

maximal operators and investigation of the behavior of the Fourier transform of 

measures at infinity. Application of scientific results made it possible to estimate the 

maximum operator in the space of functions integrable with degree and to determine 

the behavior of the Fourier transform of measures using the Weierstrass polynomial 

method; 

the estimates obtained for maximal operators in the space of integrable 

functions to a certain degree and the boundedness property  of maximal operators in 

the space of summable functions were used in the research of the foreign scientific 

grant number AP05131268 to study a solution to the Cauchy problem of hyperbolic 

equations (The International University Kazakh-Turkish named after Khoja Ahmed 

Yasawi, Certificate  dated September 11, 2020) Application of the scientific results 

gave possibility to obtain apriori estimates for solution to  the Cauchy problem for  

hyperbolic equations. 

The structure and volume of the thesis. The thesis consists of an introduction, 

three chapters, conclusion and bibliography. The volume of the thesis is 107 pages. 
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