
1-Ʌɚɛɨɪɚɬɨɪɢɹɥɵԕ ɠԝɦɵɫ: ɉɟɪɢɨɞɬɵ (ɝɚɪɦɨɧɢɹɥɵԕ) ɠԥɧɟ ɤɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪ 

Ɇɚԕɫɚɬɵ: 

ɉɟɪɢɨɞɬɵ ɠԥɧɟ ɤɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪɞɿԙ ԕɚɫɢɟɬɬɟɪɿɧ ɡɟɪɬɬɟɩ, ɨɥɚɪɞɵ Python ɨɪɬɚɫɵɧɞɚ 
ɦɨɞɟɥɶɞɟɭ ɠԥɧɟ ɝɪɚɮɢɤɚɥɵԕ ɬԛɪɞɟ ɤԧɪɫɟɬɭ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɫɢɝɧɚɥ ɩɚɪɚɦɟɬɪɥɟɪɿɧ ԧɡɝɟɪɬɭ 
ɚɪԕɵɥɵ ԥɪɬԛɪɥɿ ɬɟɪɛɟɥɿɫ ɝɪɚɮɢɤɬɟɪɿɧ ɚɥɭ. 

Ɍɟɨɪɢɹɥɵԕ ɦԥɥɿɦɟɬ: 

1. Ƚɚɪɦɨɧɢɹɥɵԕ ɬɟɪɛɟɥɿɫɬɟɪ: 

Ƚɚɪɦɨɧɢɹɥɵԕ ɬɟɪɛɟɥɿɫɬɟɪ ɭɚԕɵɬ ɛɨɣɵɧɲɚ ԕɚɣɬɚɥɚɧɵɩ ɨɬɵɪɚɬɵɧ ɬɟɪɛɟɥɿɫɬɟɪɞɿ ɫɢɩɚɬɬɚɣɞɵ. 
Ɍɟɪɛɟɥɿɫ ɬɟԙɞɟɭɿ:  

x(t)=Aڄsin(Ȧt+ࢥ), 

ɦԝɧɞɚԑɵ: 

• A — ɚɦɩɥɢɬɭɞɚ (ɦɚɤɫɢɦɚɥɞɵ ɚɭɵɬԕɭ ɦԥɧɿ); 
• Ȧ=2ʌf — ɛԝɪɵɲɬɵԕ ɠɢɿɥɿɤ (f — ɠɢɿɥɿɤ); 
• t — ɭɚԕɵɬ; 
 .ɛɚɫɬɚɩԕɵ ɮɚɡɚ — ࢥ •

2. Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪ: 

Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪ ɟɤɿ ɧɟɦɟɫɟ ɨɞɚɧ ɤԧɩ ɠɢɿɥɿɤɬɟɪɞɿԙ ɫɭɩɟɪɩɨɡɢɰɢɹɫɵɧɚɧ ɩɚɣɞɚ 
ɛɨɥɚɞɵ: 

x(t)=Aڄsin(Ȧ1t)+Bڄsin(Ȧ2t), 

ɦԝɧɞɚԑɵ Ȧ1 ɠԥɧɟ Ȧ2 — ԥɪɬԛɪɥɿ ɠɢɿɥɿɤɬɟɪ. 

ɉɚɪɚɦɟɬɪɥɟɪ ɤɟɫɬɟɫɿ: 

ʋ ɉɚɪɚɦɟɬɪɥɟɪ Ⱥɦɩɥɢɬɭɞɚ A ɀɢɿɥɿɤ f1 (Ƚɰ) ɀɢɿɥɿɤ f2 (Ƚɰ) Ȼɚɫɬɚɩԕɵ ɮɚɡɚ ࢥ 

1 
Ƚɚɪɦɨɧɢɹɥɵԕ 

ɬɟɪɛɟɥɿɫ 
1 1 - 0 

2 
Ƚɚɪɦɨɧɢɹɥɵԕ 

ɬɟɪɛɟɥɿɫ 
2 0.5 - 0 

3 
Ʉɜɚɡɢɩɟɪɢɨɞɬɵ 

ɬɟɪɛɟɥɿɫ 
1 1 1.5 0 

4 
Ʉɜɚɡɢɩɟɪɢɨɞɬɵ 

ɬɟɪɛɟɥɿɫ 
1 1 2.5 0 

5 
Ʉɜɚɡɢɩɟɪɢɨɞɬɵ 

ɬɟɪɛɟɥɿɫ 
2 1.5 3 0 

 

Ɉɫɵ ɩɚɪɚɦɟɬɪɥɟɪɞɿ ԧɡɝɟɪɬɭ ɚɪԕɵɥɵ ԥɪɬԛɪɥɿ ɝɪɚɮɢɤɬɟɪɞɿ ԕԝɪɚɫɬɵɪɵɩ, ɬɟɪɛɟɥɿɫɬɿԙ ԧɡɝɟɪɿɫɿɧ 
ɛɚԕɵɥɚɩ ɤԧɪɟ ɚɥɚɞɵ. 

 



ȿɫɟɩɬɟɭ: Ƚɚɪɦɨɧɢɹɥɵԕ ɬɟɪɛɟɥɿɫɬɿԙ ɬɟԙɞɟɭɿ: x(t)=Aڄsin(Ȧ1t)  
                Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫ ԛɲɿɧ ɟɤɿ ɠɢɿɥɿɤɬɿ ɫɭɩɟɪɩɨɡɢɰɢɹɥɚɭ: x(t)=Aڄsin(Ȧ1t)+Bڄsin(Ȧ2t) 

Python ɤɨɞɵ: 

 



ɇԥɬɢɠɟɥɟɪ: 

1. Ƚɚɪɦɨɧɢɹɥɵԕ ɬɟɪɛɟɥɿɫɬɟɪ: Ȼɿɪɿɧɲɿ ɠԥɧɟ ɟɤɿɧɲɿ ɩɚɪɚɦɟɬɪɥɟɪ ԛɲɿɧ ԥɪɬԛɪɥɿ ɠɢɿɥɿɤɬɟɪ 
ɦɟɧ ɚɦɩɥɢɬɭɞɚɥɚɪ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ƚɪɚɮɢɤɬɟɪ ɫɢɧɭɫɨɢɞɚɥɵ ɬԛɪɞɟ ԕɚɣɬɚɥɚɧɵɩ 
ɨɬɵɪɚɞɵ. 

2. Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪ: ȿɤɿ ɠɢɿɥɿɤɬɿԙ ɫɭɩɟɪɩɨɡɢɰɢɹɫɵɧɚɧ ɤԛɪɞɟɥɿ ɫɢɝɧɚɥɞɚɪ 
ɚɥɵɧɚɞɵ. Ɉɥɚɪɞɵԙ ɝɪɚɮɢɤɬɟɪɿ ɭɚԕɵɬ ԧɬɤɟɧ ɫɚɣɵɧ ɤԛɪɞɟɥɟɧɿɩ, ԕɚɣɬɚɥɚɧɛɚɣɬɵɧ ԛɥɝɿ 
ԕɚɥɵɩɬɚɫɚɞɵ. 

 

ɋɬɭɞɟɧɬɬɟɪɝɟ ɚɪɧɚɥԑɚɧ ɫԝɪɚԕɬɚɪ: 

1. Ƚɚɪɦɨɧɢɹɥɵԕ ɬɟɪɛɟɥɿɫɬɿԙ ɚɦɩɥɢɬɭɞɚɫɵ ɦɟɧ ɠɢɿɥɿɝɿ ɬɟɪɛɟɥɿɫɬɿԙ ɬԛɪɿɧɟ ԕɚɥɚɣ ԥɫɟɪ ɟɬɟɞɿ? 

2. Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟ ɠɢɿɥɿɤɬɟɪɞɿԙ ɚɣɵɪɦɚɲɵɥɵԑɵ ɫɢɝɧɚɥɞɵԙ ɤԛɪɞɟɥɿɥɿɝɿɧɟ ԕɚɥɚɣ 
ԥɫɟɪ ɟɬɟɞɿ? 

3. Ʉɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪɞɿ ɯɚɨɫԕɚ ɚɣɧɚɥɞɵɪɭ ԛɲɿɧ ɩɚɪɚɦɟɬɪɥɟɪɞɿ ԕɚɥɚɣ ԧɡɝɟɪɬɭɝɟ 
ɛɨɥɚɞɵ? 

Ԕɨɪɵɬɵɧɞɵ: 

Ȼԝɥ ɥɚɛɨɪɚɬɨɪɢɹɥɵԕ ɠԝɦɵɫ ɛɚɪɵɫɵɧɞɚ ɛɿɡ ɝɚɪɦɨɧɢɹɥɵԕ ɠԥɧɟ ɤɜɚɡɢɩɟɪɢɨɞɬɵ ɬɟɪɛɟɥɿɫɬɟɪɞɿԙ 
ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɦɨɞɟɥɶɞɟɪɿɧ ɬɚɥɞɚɩ, ɨɥɚɪɞɵ ԥɪɬԛɪɥɿ ɩɚɪɚɦɟɬɪɥɟɪ ɚɪԕɵɥɵ Python ɤԧɦɟɝɿɦɟɧ 
ɦɨɞɟɥɶɞɟɩ ɤԧɪɞɿɤ. Ɍɟɪɛɟɥɿɫɬɟɪɞɿԙ ɮɢɡɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɥɚɪɵ ɦɟɧ ɝɪɚɮɢɤɚɥɵԕ ɤԧɪɿɧɿɫɬɟɪɿ 
ԕɚɪɚɫɬɵɪɵɥɞɵ. 

 

 

 


