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жинақталады. Сондықтан анықтама бойынша меншіксіз интеграл жинақталады. 
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сызықты анықталу облысы  кеңістігіне тығыз орналасқан тұйық 

оператор болсын. 

                                                                   (1) 

теңдеуін қарастырайық. 

 болғандықтан 

 

теңдігі орындалады. Осы теңдікті пайдаланып (1) теңдеуді 

 

немесе 

                                         (2) 

түрінде жазуға болады [1], [2]. 

Мұндағы 

 бейнелейтін, әсері 
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ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ ɨɩɟɪɚɬɨɪ. Ɉɧɵ ɨɩɟɪɚɬɨɪɵɧɵң “ɛɚɫ ɛԧɥіɝі” ɞɟɩ ɚɬɚɣɞɵ. 
 ɛɟɣɧɟɥɟɣɬіɧ, ԥɫɟɪі 

 

ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ ɨɩɟɪɚɬɨɪ 

ɛɨɥɫɵɧ. ȿɝɟɪ  ɨɩɟɪɚɬɨɪ ԕɚɣɬɵɦɞɵ ɛɨɥɫɚ, ɨɧɞɚ  
                                                                    (3) 

ɠɚɪɬɵɥɚɣ ɛіɪɬɟɤɬі Ʉɨɲɢ ɟɫɟɛіɧің ɲɟɲіɦіɧ 

                                                                 (4) 

ɬԛɪіɧɞɟ ɠɚɡɚ ɚɥɚɦɵɡ. ȿɝɟɪ  - ɜɨɥɶɬɟɪɥіɤ, ɹԑɧɢ  
 

ɲɚɪɬɵɧ ԕɚɧɚԑɚɬɬɚɧɞɵɪɚɬɵɧ ɨɩɟɪɚɬɨɪ ɛɨɥɫɚ, ɨɧɞɚ (4) ɬɟңɞіɝіɧ 

                                                          (5) 

ɬԛɪіɧɞɟ ɠɚɡɭԑɚ ɛɨɥɚɞɵ [1]. Ɇԝɧɞɚԑɵ   -  ԛɲɛԝɪɵɲɵɧɞɚ ɚɧɵԕɬɚɥԑɚɧ 
ɚԕɵɪɫɵɡ ɦɚɬɪɢɰɚ [3]. 

 ɨɩɟɪɚɬɨɪɵɧɵң ɲɟɧɟɥɝɟɧɞіɝіɧɟɧ  ɦɚɬɪɢɰɚɫɵɧɵң ԥɪɛіɪ ɠɨɥɵ ɧԧɥɞɟɧ 
ԧɡɝɟɲɟ ɫɚɧɵ ɚԕɵɪɥɵ ɷɥɟɦɟɧɬɬɟɪɞі ԕɚɦɬɢɬɵɧɞɵԑɵ ɲɵԑɚɞɵ. Ⱥԕɵɪɥɵ ԧɥɲɟɦ 
ɠɚԑɞɚɣɵɧɞɚԑɵɞɚɣ  ɦɚɬɪɢɰɚɫɵɧ (1) ɬɟңɞɟɭɞің Ʉɨɲɢ ɦɚɬɪɢɰɚɫɵ ɞɟɩ ɚɬɚɣɬɵɧ ɛɨɥɚɦɵɡ. 
Ԥɪі ԕɚɪɚɣ ɵңԑɚɣɥɵ ɛɨɥɭ ԛɲіɧ  ɛɨɥԑɚɧɞɚ  ɞɟɩ ɟɫɟɩɬɟɣɬіɧ ɛɨɥɚɦɵɡ. 
 Ʉɨɲɢ ɦɚɬɪɢɰɚɫɵɧɵң ԕɚɫɢɟɬіɧ ɡɟɪɬɬɟɭ  - ԕɚɧɞɚɣ ɞɚ ɛіɪ ɚɪɝɭɦɟɧɬі ɛɨɣɵɧɲɚ ɛіɪ 
ɚɣɧɵɦɚɥɵ ɮɭɧɤɰɢɹ ɪɟɬіɧɞɟ ɲɟɲіɦ ɛɨɥɚɬɵɧ ɬɟңɞɟɭɦɟɧ ɛɚɣɥɚɧɵɫɬɵ ɠԛɪɝіɡіɥɟɞі. 

 ɛɨɥɫɵɧ. Ɇԝɧɞɚԑɵ 

 ɛɟɣɧɟɫіɧɞɟ ԕɚɣɬɵɦɞɵ ɠԥɧɟ  ɬɟңɫіɡɞіɝіɧ ԕɚɧɚԑɚɬɬɚɧɞɵɪɚɬɵ 
ɮɭɧɤɰɢɹ.  ɤɟңіɫɬіɝіɧɞɟɝі ɠɚɪɬɵɥɚɣ ɧɨɪɦɚɥɚɪ ɠԛɣɟɫіɧің ɦɨɧɨɬɨɧɞɵɥɵԑɵɧ ɠԥɧɟ (5) 
ɬɟңɞіɤɬɤ ɟɫɤɟɪіɩ ɦɵɧɚɧɞɚɣ ԕɨɪɵɬɵɧɞɵ ɠɚɫɚɭԑɚ ɛɨɥɚɞɵ: ɠɚɪɬɵɥɚɣ ɧɨɪɦɚɥɚɪ ɠԛɣɟɫіɧің 
ɧԧɦіɪі   ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ  ɤɟңіɫɬіɝі ɠɚɪɬɵɥɚɣ ɧɨɪɦɚɥɚɪ ɠԛɣɟɫіɧің ɧԧɦіɪі

 ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ  ɤɟңіɫɬіɝіɧɟ ɷɤɜɢɜɚɥɟɧɬ ɛɨɥɚɞɵ. 

Ɍɟɨɪɟɦɚ ([5] ԕɚɪɚңɵɡ). ȿɝɟɪ  ɨɩɟɪɚɬɨɪɧɚ  ɬԛɣіɧɞɟɫ ɨɩɟɪɚɬɨɪ 
ɛɨɥɫɚ, ɨɧɞɚ (1) ɬɟңɞɟɭɞің  Ʉɨɲɢ ɦɚɬɪɢɰɚɫɵ ԥɪɛіɪ ɛɟɤіɬіɥɝɟɧ  ԛɲіɧ 

                                               (6) 

 ɬԛɣіɧɞɟɫ ɬɟңɞɟɭɞің ɲɟɲіɦі ɛɨɥɚɞɵ. 
Ɇԝɧɞɚԑɵ І  ɛіɪɥіɤ ɦɚɬɪɢɰɚ; 

 

ɠɢɵɧɵɧɵң ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɥɵԕɮɭɧɤɰɢɹɫɵ;  ɨɩɟɪɚɬɨɪɵ  ɦɚɬɪɢɰɚɫɵɧɵң 
ɠɨɥɵɧɚ ԥɫɟɪ ɟɬɟɞі. 

Ⱦԥɥɟɥɞɟɭі. 
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ɛɨɥԑɚɧɞɵԕɬɚɧ  ɨɩɟɪɚɬɨɪɵɧɵң ɚɧɵԕɬɚɥɭ ɨɛɥɵɫɵɧɚɧ ɚɥɵɧԑɚɧ ɤɟɡ-ɤɟɥɝɟɧ y  ԛɲіɧ 

 

ɬɟңɞіɝі ɨɪɵɧɞɚɥɚɞɵ. Ɉɧɞɚ 

 

                              (7) 

Ɇԝɧɞɚԑɵ - ɫɨɥ ɠɚԕ ɠɨԑɚɪԑɵ ɛԝɪɵɲɵɧɞɚ  ɦɚɬɪɢɰɚɫɵ ɬԝɪɚɬɵɧ  

ԧɥɲɟɦɞі ɦɚɬɪɢɰɚ, -ԧɥɲɟɦɞі ɛіɪɥіɤ ɦɚɬɪɢɰɚ. 

(7) ɬɟңɞіɤɬің ɫɨɥ ɠɚԑɵ ԥɪɛіɪ  ԛɲіɧ  ɤɟңіɫɬіɝіɧɞɟ ɚɧɵԕɬɚɥԑɚɧ ɫɵɡɵԕɬɵ 
ɲɟɧɟɥɝɟɧ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɨɧɚɥɞɵ ɚɧɵԕɬɚɣɞɵ. ɋɨɧɞɵԕɬɚɧ 

 

 

ɦԝɧɞɚԑɵ 

- ԥɪɛіɪ ɠɨɥɵ ɫԥɣɤɟɫ  ɠɨɥɵɧɚ  ɬԛɣіɧɞɟɫ 
ɨɩɟɪɚɬɨɪɵɧ ԕɨɥɞɚɧɭ ɚɪԕɵɥɵ ɚɥɵɧԑɚɧ   ԧɥɲɟɦɞі ɨɩɟɪɚɬɨɪ. (7) ɬɟңɞіɤɬɟɧ 

 ɨɩɟɪɚɬɨɪɵɧɵң ɚɧɵԕɬɚɥɭ ɨɛɥɵɫɵɧɚɧ ɚɥɵɧԑɚɧ ɤɟɡ-ɤɟɥɝɟɧ y  ԛɲіɧ 

 

                      (8) 

ɬɟңɞіɝіɧің ɨɪɵɧɞɚɥɚɬɵɧɞɵԑɵ ɲɵԑɚɞɵ. 
Ɇԝɧɞɚԑɵ   ɦɚɬɪɢɰɚɫɵɧɚ  ɧԧɥɞіɤ ɛɚԑɚɧɵɧ ԕɨɫԕɚɧɧɚɧ ɲɵԕԕɚɧ

 ԧɥɲɟɦɞі ɛіɪɥіɤ ɦɚɬɪɢɰɚ. ɨɩɟɪɚɬɨɪɵɧɵң ɚɧɵԕɬɚɥɭ ɨɛɥɵɫɵ   ɤɟңіɫɬіɝіɧɟ 

ɬɵԑɵɡ ɨɪɧɚɥɚɫԕɚɧɞɵԕɬɚɧ  (8) ɬɟңɞіɤɬɟɧ 

                    (9) 

ɬɟңɞіɝіɧ ɚɥɚɦɵɡ.  ɞɟɩ ɚɥɵɩ 

 

ɬɟңɞіɝіɧɟ ɤɟɥɟɦіɡ. Ȼԝɞɚɧ - ɬԛɣіɧɞɟɫ ɬɟңɞɟɭɞің ɚɧɵԕɬɚɦɚɫɵɧɚɧ (6) ɬɟңɞіɤ ɲɵԑɚɞɵ.Ɍɟɨɪɟɦɚ 
ɬɨɥɵԕ ɞԥɥɟɥɞɟɧɞі. 
 ȿɧɞі ɬɟɨɪɟɦɚɧɵң ɬԝɠɵɪɵɦɵɧ ԕɨɥɞɚɧɛɚɥɵ ɟɫɟɩɬɟɪɞɟ ɠɢі ɤɟɡɞɟɫɟɬіɧ ɨɩɟɪɚɬɨɪɥɵɪ 
ԛɲіɧ ɤɟɥɬіɪɟɣіɤ. 

I.  ɲɟɧɟɥɝɟɧ ɠԥɧɟ ɜɨɥɶɬɟɪɥіɤ ɨɩɟɪɚɬɨɪ ɛɨɥɫɵɧ.  ɫɵɡɵԕɬɵ 
ɲɟɧɟɥɝɟɧ ɨɩɟɪɚɬɨɪɞɵң ɠɚɥɩɵ ɬԛɪіɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ 
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ɞɟɩ ɬԝɠɵɪɵɦ ɠɚɫɚɭԑɚ ɛɨɥɚɞɵ.  
Ɇԝɧɞɚԑɵ  ɚԕɵɪɫɵɡ ɦɚɬɪɢɰɚɫɵ ɤɟɥɟɫі ɲɚɪɬɬɚɪɞɵ ԕɚɧɚԑɚɬɬɚɧɞɵɪɚɞɵ: 

1)  ɦɚɬɪɢɰɚɫɵ  ɠɢɵɧɵɧɞɚ ԧɥɲɟɦɞі; 

2) Ԥɪɛіɪ  ԛɲіɧ  ɦɚɬɪɢɰɚɫɵɧɵң ɛɚԑɚɧɞɚɪɵ  ɤɟңіɫɬіɝіɧɟ 

ɠɚɬɚɞɵ; 

3)  

 ɛɨɥԑɚɧɞɵԕɬɚɧ ɤɟɡ-ɤɟɥɝɟɧ   ɧԧɦіɪі ԛɲіɧ  ɦɚɬɪɢɰɚɫɵɧɵң  ɠɨɥɵɧɞɚ 
 ɧԧɦіɪɟɧ ɛɚɫɬɚɩ ɧԧɥɞɟɪ ɬԝɪɚɞɵ.  ɜɨɥɶɬɟɪɥіɤ ɨɩɟɪɚɬɨɪ ɛɨɥԑɚɧɞɵԕɬɚɧ 

 

ɬɟңɞіɝі ɨɪɵɧɞɵ. [6] ɟңɛɟɝіɧɞɟ ɤɟɥɬіɪіɥɝɟɧɞɟɣ ɬԛɪɥɟɧɞіɪɭɥɟɪ ɠɚɫɚɭ ɚɪԕɵɥɵ 

 

 

ɬɟңɞіɝіɧ ɚɥɚɦɵɡ.  
ɋɨɧɞɵԕɬɚɧ ɤɟɡ-ɤɟɥɝɟɧ  ԛɲіɧ (9) ɬɟңɞɟɭɞі ɤɟɥɟɫі ɬԛɪɞɟ ɠɚɡɭԑɚ ɛɨɥɚɞɵ: 

 

 

ɧɟɦɟɫɟ 

 

             (10) 

II. ɨɩɟɪɚɬɨɪɵ 

                                                        (11) 

ɬԛɪіɧɞɟ ɛɟɪіɥɝɟɧ ɛɨɥɫɵɧ. Ɇԝɧɞɚԑɵ , ԥɫɟɪі 

 

ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ іɲɤі ɫɭɩɟɪɩɨɡɢɰɢɹ ɨɩɟɪɚɬɨɪɵ ɠԥɧɟ 
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         ɮɭɧɤɰɢɹɥɚɪɵɧɵң 
ɚԕɵɪɫɵɡ ɦɚɬɪɢɰɚɫɵ. 
Ȼԝɥ ɠɟɪɞɟ  ԛɡіɥіɫɫіɡ ɨɩɟɪɚɬɨɪ ɞɟɩ ԝɣԑɚɪɚɦɵɡ.  [7] ɟңɛɟɤɬɟ 

 

ɛɨɥɚɬɵɧɞɵԑɵ ɞԥɥɟɥɞɟɧɝɟɧ. Ɇԝɧɞɚԑɵ 

 

ɠɢɵɧɵɧɵң ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɥɵԕ ɮɭɧɤɰɢɹɫɵ.  
  ɛɟɣɧɟɥɟɣɬіɧ, ԥɫɟɪі 

 

ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɬɵɧ ɜɨɥɶɬɟɪɥіɤ ɢɬɟɝɪɚɥɞɵԕ ɨɩɟɪɚɬɨɪ. 
 ɠԥɧɟ ԥɪɛіɪ  ԛɲіɧ  

 

ɪɟɝɭɥɹɪ ɛɨɥɫɵɧ ɞɟɩ ԝɣԑɚɪɚɣɵԕ. 
(II) ɠɚԑɞɚɣ ԛɲіɧ (9) ɬɟңɞɟɭɞі 

 

                                  (12) 

ɬԛɪіɧɞɟ ɠɚɡɭԑɚ ɛɨɥɚɞɵ. 
  ɛɟɣɧɟɥɟɣɬіɧ ɲɟɧɟɥɝɟɧ ɨɩɟɪɚɬɨɪ ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚ (12) ɬɟңɞɟɭ [6] ɠԝɦɵɫɬɚ 
ɚɥɵɧԑɚɧ, ɚɥ  ɛɨɥԑɚɧɞɚ  ɨɩɟɪɚɬɨɪɵɧɚ ɛіɪɧɟɲɟ ԕɚɬɚң ԝɣԑɚɪɵɦɞɚɪ ɠɚɫɚɭ ɚɪԕɵɥɵ [6] 
ɟңɛɟɤɬɟɧ ɛԝɪɵɧ [8] ɟңɛɟɤɬɟ ɚɥɵɧԑɚɧ. 
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