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Ɏɪɟɣɦ (ɜ ɩɟɪɟɜɨɞɟ ɫ ɚɧɝɥ.) — ɷɬɨ ɫɨɨɪɭ-
ɠɟɧɢɟ, ɫɬɪɨɟɧɢɟ, ɨɫɬɨɜ, ɫɤɟɥɟɬ, ɤɨɫɬɹɤ, ɤɚɪ-
ɤɚɫ, ɫɪɭɛ, ɫɬɪɭɤɬɭɪɚ, ɫɢɫɬɟɦɚ,  ɪɚɦɚ, ɫɬɚɧɢɧɚ, 
ɤɨɪɩɭɫ, ɪɟɲɟɬɱɚɬɚɹ ɫɢɫɬɟɦɚ [1, ɫ. 291]. 

Ɏɪɟɣɦ ɜ ɨɛɭɱɟɧɢɢ — ɷɬɨ ɤɚɪɤɚɫɧɚɹ ɫɬɪɭɤɬɭ-
ɪɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɬɟɪɟɨɬɢɩɧɨɣ ɭɱɟɛɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɬɟɤɫɬɚ (ɜɵɫɤɚɡɵɜɚɧɢɹ, ɤɨɦɦɭ-
ɧɢɤɚɬɢɜɧɨɣ ɫɢɬɭɚɰɢɢ), ɫɨɞɟɪɠɚɳɚɹ ɫɥɨɬɵ 

(ɚɧɝɥ.) — ɩɭɫɬɵɟ ɨɤɧɚ ɢɥɢ ɫɬɪɨɤɢ (ɡɚɩɨɥɧɹ-
ɟɦɵɟ ɭɱɚɳɢɦɢɫɹ ɬɟɤɫɬɨɦ), ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ 
ɤɚɤ ɫɜɹɡɤɢ ɦɟɠɞɭ ɫɥɨɬɚɦɢ ɢ ɩɪɚɜɢɥɚ, ɡɚɞɚɸ-

ɳɢɟ ɦɟɯɚɧɢɡɦ ɩɪɨɝɨɜɚɪɢɜɚɧɢɹ ɬɟɤɫɬɚ.
 ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ: ɛɭɤɜɚɥɶɧɨɟ ɩɪɢɦɢ-

ɬɢɜɧɨɟ ɩɨɧɢɦɚɧɢɟ ɬɟɪɦɢɧɚ «ɮɪɟɣɦ» ɤɚɤ 
ɪɚɦɵ ɨɲɢɛɨɱɧɨ. Ɍɨ ɟɫɬɶ ɜɵɞɟɥɟɧɢɟ ɢɧɮɨɪ-
ɦɚɰɢɢ ɜ ɤɜɚɞɪɚɬɧɭɸ ɪɚɦɤɭ ɧɟ ɞɟɥɚɟɬ ɟё ɮɪɟɣ- 

ɦɨɦ. ȼ ɩɟɪɟɜɨɞɟ ɬɟɪɦɢɧɚ ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ 
ɪɚɦɤɚ (ɪɚɦɚ) ɜ ɫɦɵɫɥɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢɫɩɨɥɶ-
ɡɭɟɦɵɯ ɜ ɫɯɟɦɟ ɹɡɵɤɨɜɵɯ ɫɪɟɞɫɬɜ — ɤɥɸɱɟ-
ɜɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɢɥɢ ɢɯ ɱɚɫɬɟɣ ɫɬɪɨɝɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ (ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɣ ɤɚɪɤɚɫ). 
Ⱦɪɭɝɨɟ ɬɨɥɤɨɜɚɧɢɟ — ɪɚɦɚ ɤɚɤ ɫɥɨɠɧɚɹ ɤɨɧ-

ɫɬɪɭɤɰɢɹ, ɤɚɤ ɤɨɪɩɭɫ, ɤɚɪɤɚɫ ɜɫɟɣ ɫɯɟɦɵ. 

Ɇɚɬɟɪɢɚɥɶɧɵɦ ɚɧɚɥɨɝɨɦ ɢɡ ɠɢɡɧɢ ɦɨɠɟɬ  
ɛɵɬɶ ɨɤɨɧɧɚɹ ɪɚɦɚ. Ɋɚɦɵ ɢɦɟɸɬ ɪɚɡɧɨɨɛɪɚɡ-
ɧɵɟ ɮɨɪɦɵ, ɨɞɧɚɤɨ ɤɚɠɞɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɨɫɬɨɢɬ ɢɡ ɪɟɲɟɬɱɚɬɨɝɨ ɤɨɪɩɭɫɚ (ɨɫɬɨɜɚ) 
ɢ ɫɟɪɢɢ ɨɬɞɟɥɶɧɵɯ ɨɬɫɟɤɨɜ-ɩɭɫɬɨɬ (ɜ ɮɪɟɣ-

ɦɨɜɨɣ ɫɯɟɦɟ ɷɬɨ ɫɥɨɬɵ). 

Ɏɪɟɣɦɨɜɚɹ ɫɯɟɦɚ-ɨɩɨɪɚ — ɷɬɨ ɜɢɡɭɚɥɢ-

ɡɢɪɨɜɚɧɧɵɣ ɮɪɟɣɦ. Ɋɚɦɵ-ɤɚɪɤɚɫɵ ɢ ɫɥɨɬɵ 

ɜ ɧɢɯ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɨɣ ɮɨɪɦɵ.

Ʉɚɤ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɮɪɟɣɦɨɜɭɸ ɫɯɟɦɭ-
ɨɩɨɪɭ ɞɥɹ  ɤɨɧɤɪɟɬɧɨɣ ɰɟɥɢ — ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɭ ɭɱɚɳɢɯɫɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɭɦɟɧɢɹ? ɇɚ- 
ɩɪɢɦɟɪ, ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭ ɭɱɚɳɢɯɫɹ ɭɦɟ-
ɧɢɹ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɢ ɩɨɧɢɦɚɬɶ ɮɢɡɢɱɟɫɤɢɟ 
ɮɨɪɦɭɥɵ. Ƚɥɚɜɧɨɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ 

ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ ɭɱɟɛ-

ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɜɫɟɝɨ ɦɚɬɟɪɢɚɥɚ ɭɱɟɛɧɢ-

ɤɚ ɩɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɬɢɩɭ ɮɨɪɦɭɥ.
ɇɚɩɪɢɦɟɪ, ɜɨ ɜɫёɦ ɤɭɪɫɟ ɮɢɡɢɤɢ  ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ  ɨɞɧɨɬɢɩɧɵɟ ɮɨɪɦɭɥɵ ɪɚɡɥɢɱɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɜɵɪɚɠɚɸɳɢɟ ɨɬɧɨɲɟɧɢɟ 
ɱɚɫɬɢ ɤ ɰɟɥɨɦɭ: ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣ-

ɫɬɜɢɹ ɤ.ɩ.ɞ. = Ⱥɩɨɥɟɡɧ/Ⱥɨ; (1) ɤɨɷɮɮɢɰɢɟɧɬ 
ɨɬɪɚɠɟɧɢɹ k = Wɨɬɪ/Wɨ; (2) ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ 

η = Ne /No. (3)

Ʉ ɷɬɨɣ ɠɟ ɫɟɪɢɢ ɮɨɪɦɭɥ ɨɬɧɨɫɹɬɫɹ: ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɪɚɡɦɧɨɠɟɧɢɹ ɧɟɣɬɪɨɧɨɜ, ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɜɬɨɪɢɱɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɷɦɢɫɫɢɢ, ɤɨ- 
ɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ  ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡ-
ɞɭɯɚ, ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɢ ɬ.ɩ. Ɉɛɳɢɦɢ 

ɱɟɪɬɚɦɢ ɜ ɮɨɪɦɭɥɚɯ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ:
1) ɜɫɟ ɨɧɢ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɭɸ ɮɨɪɦɭ 

ɡɚɩɢɫɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɥɟɝɤɨ ɜɢɡɭɚɥɢɡɢɪɨ-
ɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡɧɚɤɨɜ ɪɚɡ-
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ɧɨɣ ɮɨɪɦɵ ɢɥɢ ɤɭɛɢɤɨɜ ɪɚɡɧɨɝɨ ɰɜɟɬɚ, ɤɨ- 
ɬɨɪɵɟ ɫɥɭɠɚɬ ɨɤɧɚɦɢ, ɜ ɤɨɬɨɪɵɟ ɦɵɫɥɟɧɧɨ 
ɩɨɦɟɳɚɸɬɫɹ ɛɭɤɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟ-
ɫɤɢɯ ɜɟɥɢɱɢɧ ɢɡ ɮɨɪɦɭɥ (1) — (3) ɢ ɬ.ɩ., 

(ɪɢɫ. 1, ɚ, ɛ).

ɚ)
          Ɉɩɪɟɞɟɥɟɧɢɟ:

      =                        — ɷɬɨ ɮɢɡɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ,
                                   ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ       ɤ

ɛ)

          Ɉɩɪɟɞɟɥɟɧɢɟ:
      =                        — ɷɬɨ ɮɢɡɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ,
                                   ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ       ɤ

Ɋɢɫ. 1. ɋɯɟɦɧɵɣ ɮɪɟɣɦ ɮɨɪɦɭɥɢɪɨɜɤɢ
ɤɨɷɮɮɢɰɢɟɧɬɨɜ

2) Ɉɞɧɨɬɢɩɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢ-

ɟɧɬɨɜ ɫɨɞɟɪɠɚɬ  ɤɥɸɱɟɜɵɟ ɧɟɢɡɦɟɧɧɵɟ ɫɥɨ-
ɜɨɫɨɱɟɬɚɧɢɹ «ɷɬɨ ɮɢɡɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɜ-
ɧɚɹ ɨɬɧɨɲɟɧɢɸ».

ɗɬɢ ɨɛɳɢɟ ɫɜɨɣɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɯɟɦɵ. Ɇɟɬɨɞɢɤɚ ɫɨɡɞɚɧɢɹ 
ɮɪɟɣɦɨɜɨɣ ɨɩɨɪɵ ɭɱɢɬɟɥɟɦ ɮɢɡɢɤɢ ɜɤɥɸɱɚ-
ɟɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ:

1. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ. Ⱦɨɩɭɫɬɢɦ, ɭɱɢɬɟɥɶ 
ɡɚɞɚɥɫɹ ɰɟɥɶɸ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɞɜɟ ɮɪɟɣɦɨ-
ɜɵɟ ɫɯɟɦɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɩɪɢ ɢɡɭɱɟ-
ɧɢɢ ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɨɜ (Ɂ), ɢ ɹɜɥɟɧɢɣ (ə).

2. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢ-
ɚɥɚ: ɫɨɞɟɪɠɚɧɢɟ ɤɚɠɞɨɣ ɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ-
ɫɹ ɜ ɜɢɞɟ ɷɥɟɦɟɧɬɨɜ ɡɧɚɧɢɣ:  ɧɚɭɱɧɵɟ ɩɨɧɹ-
ɬɢɹ,  ɮɢɡɢɱɟɫɤɢɟ ɡɚɤɨɧɵ, ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢ-

ɦɟɧɟɧɢɟ ɡɚɤɨɧɨɜ; ɹɜɥɟɧɢɹ; ɩɪɨɰɟɫɫɵ; ɫɬɪɭɤ-
ɬɭɪɧɵɟ  ɷɥɟɦɟɧɬɚɯ ɦɚɬɟɪɢɢ (ɜɟɳɟɫɬɜɨ, ɩɨɥɟ); 
ɩɪɢɛɨɪɵ ɢ ɦɚɲɢɧɵ; ɡɧɚɧɢɹ ɨ ɮɭɧɞɚɦɟɧɬɚɥɶ-
ɧɵɯ ɨɩɵɬɚɯ; ɦɟɬɨɞɵ ɮɢɡɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ; ɢɫɬɨɪɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɫ ɩɨɦɨɳɶɸ ɞɟɞɭɤɬɢɜ-
ɧɨɝɨ ɩɨɞɯɨɞɚ ɢɡ ɫɢɫɬɟɦɵ ɮɢɡɢɱɟɫɤɢɯ ɡɧɚɧɢɣ 

ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɷɥɟɦɟɧɬɚ: 1) ɡɚɤɨɧɵ; 2) ɹɜ- 
ɥɟɧɢɹ. ɗɬɢ ɷɥɟɦɟɧɬɵ ɜɵɞɟɥɹɸɬɫɹ ɢɡ ɭɱɟɛ-

ɧɵɯ ɬɟɤɫɬɨɜ ɜɫɟɯ ɬɟɦ ɢ ɪɚɡɞɟɥɨɜ.
3. ȼɵɞɟɥɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ (ɫɬɟɪɟɨɬɢɩ-

ɧɨɣ) ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɞɚɧɧɵɯ ɷɥɟɦɟɧɬɚɯ 
ɡɧɚɧɢɣ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɨɱɟɪёɞɧɨ ɫɨɜɨ-
ɤɭɩɧɨɫɬɶ ɡɚɤɨɧɨɜ ɢ ɫɨɜɨɤɭɩɧɨɫɬɶ ɹɜɥɟɧɢɣ. 
Ⱦɚɥɟɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɢɧɞɭɤɰɢɢ ɜɵ- 

ɞɟɥɹɟɬɫɹ ɨɛɨɛɳёɧɧɚɹ ɫɬɟɪɟɨɬɢɩɧɚɹ ɢɧɮɨɪ-
ɦɚɰɢɹ ɨ ɧɢɯ (ɬ.ɟ. ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɯ ɨɛɳɢɯ 
ɩɪɢɡɧɚɤɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ). ɇɚɩɪɢɦɟɪ, ɨɛɨɛ-

ɳёɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɤɨɧɚɯ ɜɤɥɸɱɚɟɬ 
ɫɥɟɞɭɸɳɢɟ ɚɫɩɟɤɬɵ: 

— ɫɬɟɪɟɨɬɢɩɧɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ, ɨɬɪɚɠɚ-
ɸɳɚɹ ɩɪɹɦɨ ɢ/ɢɥɢ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ  ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦɢ ɜɟɥɢ-

ɱɢɧɚɦɢ;

— ɫɬɟɪɟɨɬɢɩɧɨɫɬɶ ɮɨɪɦɭɥɢɪɨɜɨɤ ɡɚɤɨ-
ɧɨɜ, ɤɨɬɨɪɚɹ ɡɚɞɚёɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɡɚɜɢ-

ɫɢɦɨɫɬɶɸ y ~ x,z  (1) ɢɥɢ  y ~ x/z (2); 

 —  ɧɚɥɢɱɢɟ ɤɨɧɫɬɚɧɬɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɨɫɬɢ k ɜ ɡɚɤɨɧɚɯ, ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɤɨɬɨ-
ɪɨɣ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɬɚɤɠɟ ɫɬɟɪɟɨɬɢɩɧɨ (c 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ k ɡɚɤɨɧɵ ɢɦɟɸɬ ɜɢɞ: y = k xz  

ɢ y = k  x/z, ɩɪɢ ɷɬɨɦ k ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɤɚɤ  
ɮɢɡɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɚɹ y, 

ɟɫɥɢ x = 1 , z = 1);

— ɫɬɟɪɟɨɬɢɩɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ ɜɵɜɟɞɟ-
ɧɢɹ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɤɨɧɫɬɚɧɬɵ ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɨɫɬɢ;

— ɫɬɟɪɟɨɬɢɩɧɨɫɬɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞ-

ɫɬɚɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, 

ɨɬɪɚɠёɧɧɵɯ ɜ ɡɚɤɨɧɚɯ (ɩɪɹɦɚɹ ɢ ɝɢɩɟɪɛɨɥɚ);
— ɫɬɟɪɟɨɬɢɩɧɵɟ (ɤɥɸɱɟɜɵɟ) ɫɥɨɜɨɫɨɱɟ-

ɬɚɧɢɹ, ɫɜɹɡɵɜɚɸɳɢɟ ɜɨɟɞɢɧɨ ɤɨɧɫɬɪɭɤɰɢɸ 

ɮɪɟɣɦɚ: «ɮɢɡɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ, ɩɪɹɦɨ ɢ/ɢɥɢ 
ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ».
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4. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɇɚ 

ɷɬɨɦ ɷɬɚɩɟ ɜɵɞɟɥɹɸɬɫɹ ɝɥɚɜɧɵɟ ɢ ɜɬɨɪɨɫɬɟ-
ɩɟɧɧɵɟ ɫɬɟɪɟɨɬɢɩɧɵɟ ɩɪɢɡɧɚɤɢ Ɂ ɢ ə. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
(ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɜɢɞɵ) ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ ɩɨ ɝɥɚɜɧɵɦ ɩɪɢɡɧɚɤɚɦ. ɇɚɩɪɢɦɟɪ, ɝɥɚɜ-
ɧɵɦ ɨɛɳɢɦ ɩɪɢɡɧɚɤɨɦ ɜ ɡɚɤɨɧɚɯ ɹɜɥɹɟɬɫɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ. ɉɪɢ ɷɬɨɦ 

ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɜɢɞɚ ɡɚɩɢɫɢ: y ~ x,z (1) ɢ  y ~ 

x/z (2).  Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɡɚɩɢɫɢ  ɫɨɡɞɚёɬɫɹ 
ɨɬɞɟɥɶɧɚɹ ɮɪɟɣɦɨɜɚɹ ɫɯɟɦɚ [2].

5. ɋɨɡɞɚɧɢɟ ɤɚɪɤɚɫɚ ɮɪɟɣɦɨɜɨɣ ɫɯɟɦɵ ɧɚ 
ɨɫɧɨɜɟ ɜɵɞɟɥɟɧɧɵɯ ɝɥɚɜɧɵɯ ɨɛɳɢɯ ɩɪɢɡɧɚ-
ɤɨɜ. Ɍɚɤ ɤɚɤ ɨɛɳɢɦ ɩɪɢɡɧɚɤɨɦ ɜ ɡɚɤɨɧɚɯ 
ɜɵɞɟɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ,  

ɩɪɢɧɰɢɩ ɩɨɫɬɪɨɟɧɢɹ ɤɚɪɤɚɫɚ ɡɚɞɚёɬɫɹ ɩɪɚ-
ɜɢɥɨɦ ɮɨɪɦɭɥɢɪɨɜɤɢ ɡɚɤɨɧɚ (1) ɢɥɢ (2). 

Ɋɢɫ.2. ɋɯɟɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɮɪɟɣɦɨɜɵɯ ɫɯɟɦ ɨ ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɚɯ (Ɂ)
ɢ ɹɜɥɟɧɢɹɯ (ə)

Постановка цели: конструирование фреймовых схем
о физических законах (3) и явлениях (Я)

ФРЕЙМОВАЯ СХЕМА
«ФИЗИЧЕСКИЕ ЗАКОНЫ»

ФРЕЙМОВАЯ СХЕМА
«ФИЗИЧЕСКИЕ явления»
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɪɟɣ-

ɦɨɜɨɣ ɫɯɟɦɵ  ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ 
ɩɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɸ, ɨɛɨɛɳɟɧɢɸ ɭɱɟɛɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɨɫɬɪɨɟɧɢɸ ɤɚɪɤɚɫɚ ɫɯɟɦɵ. 

Ɏɪɟɣɦɨɜɚɹ ɫɯɟɦɚ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ, ɩɪɢɦɟɧɟ-
ɧɢɟ ɤɨɬɨɪɨɣ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɚɛɚɬɵɜɚɧɢɸ 

ɨɩɵɬɚ ɝɨɜɨɪɟɧɢɹ, ɩɪɢɨɛɪɟɬɟɧɢɸ ɧɚɭɱɧɨɝɨ 
ɫɬɢɥɹ ɪɟɱɢ, ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɣ ɤɨɦɩɟɬɟɧɬɧɨ-
ɫɬɢ. ɂɡ ɫɯɟɦɵ ɭɱɚɳɢɣɫɹ ɜɢɞɢɬ ɧɟ ɬɨɥɶɤɨ, ɱɬɨ 
ɝɨɜɨɪɢɬɶ, ɧɨ ɢ ɤɚɤ ɝɨɜɨɪɢɬɶ. Ɏɪɟɣɦɨɜɚɹ ɫɯɟ-
ɦɚ ɹɜɥɹɟɬɫɹ ɥɨɝɢɤɨ-ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟ-
ɥɶɸ, ɬɨ ɟɫɬɶ ɫɢɫɬɟɦɧɵɦ ɨɛɴɟɤɬɨɦ, ɢ ɫɨɞɟɪ-
ɠɢɬ ɝɨɬɨɜɵɣ «ɩɪɟɞɦɟɬɧɨ-ɫɯɟɦɧɵɣ ɤɨɞ», ɤɨ- 
ɬɨɪɵɣ ɭɱɚɳɢɣɫɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɛɭɱɟɧɢɢ, ɩɪɢɦɟ-

ɧɹɹ ɤɚɤ ɤɥɢɲɟ. ȼ ɷɬɨɦ ɫɨɫɬɨɢɬ ɰɟɧɧɨɫɬɶ 
ɮɪɟɣɦɨɜɵɯ ɫɯɟɦ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɛɨɛɳёɧɧɵɯ 
ɩɥɚɧɨɜ ɢ ɨɩɨɪɧɵɯ ɤɨɧɫɩɟɤɬɨɜ.

ɉɨɞɪɨɛɧɨ ɨ ɮɪɟɣɦɨɜɵɯ ɫɯɟɦɚɯ ɜ ɮɢɡɢɤɟ 
ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ ɡɧɚɧɢɣ ɫɦ. ɧɚ ɫɚɣɬɟ www.

gurinarv.ulsu.ru.  
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ȼ ɰɟɥɹɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɢɧɞɢɜɢɞɭ-
ɚɥɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɬɟɯɧɢɱɟɫɤɨɦ 

ɜɭɡɟ ɧɟɨɛɯɨɞɢɦɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɰɟɧɢɬɶ ɫɬɟ-
ɩɟɧɶ ɪɚɡɜɢɬɢɹ ɢɧɠɟɧɟɪɧɨɣ ɤɪɟɚɬɢɜɧɨɫɬɢ 

ɭ ɫɬɭɞɟɧɬɚ, ɱɬɨɛɵ ɧɚɦɟɬɢɬɶ ɤɨɪɪɟɤɰɢɨɧɧɵɟ 
ɢ ɨɛɭɱɚɸɳɢɟ ɩɭɬɢ ɟё (ɤɪɟɚɬɢɜɧɨɫɬɢ) ɪɚɡɜɢ-

ɬɢɹ. ɉɪɢ ɷɬɨɦ ɬɪɚɞɢɰɢɨɧɧɵɣ ɩɫɢɯɨɥɨɝɢɱɟ-
ɫɤɢɣ ɩɨɞɯɨɞ ɜ ɜɢɞɟ «ɛɚɬɚɪɟɣ» ɬɟɫɬɨɜ ɢ ɦɟɬɨ-
ɞɢɤ ɧɟ ɜɫɟɝɞɚ ɞɚёɬ ɧɚɝɥɹɞɧɭɸ (ɨɫɨɛɟɧɧɨ ɞɥɹ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ-ɧɟɩɫɢɯɨɥɨɝɨɜ) ɢɧɮɨɪɦɚ-
ɰɢɸ ɨ ɫɬɟɩɟɧɢ ɪɚɡɜɢɬɢɹ ɢɧɠɟɧɟɪɧɨɣ ɤɪɟɚ-
ɬɢɜɧɨɫɬɢ. Ⱥɜɬɨɪɨɦ ɧɚ ɛɚɡɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɪɨɰɟɫɫɨɜ ɢɧɠɟɧɟɪɧɨɝɨ ɬɜɨɪɱɟɫɬɜɚ (http://

www.dissercat.com/content/professionalno-  

vazhnye-kachestva-znachimye-pri-reshenii-

inzhenernykh-zadach-povyshennogo-uro) ɪɚɡ-
ɪɚɛɨɬɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɩɪɢ-

ɡɧɚɤɨɜ ɢɧɠɟɧɟɪɧɨɣ ɤɪɟɚɬɢɜɧɨɫɬɢ — «Ɋɨɦɛ 

ɇɨɜɢɤɨɜɚ» ɧɚ ɛɚɡɟ ɜɵɜɨɞɚ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɭɫ- 
ɩɟɲɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɤɪɟɚɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɇȿɈȻɏɈȾɂɆɈ, ɧɨ ɇȿȾɈɋɌȺɌɈɑɇɈ, 

ɢɦɟɬɶ ɑȿɌɕɊȿ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɜɚɠɧɵɯ 
ɤɚɱɟɫɬɜɚ (ɉȼɄ), ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɩɨ 
ɱɟɬɵɪёɦ ɩɨɥɭɨɫɹɦ:


