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ɩɪɟɩɨɞаɜаɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ..........................................................251 

Ʉнɹɡеɜа ȿɥена ȼаɥеɪɶеɜна 
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Ʉɨɪɨɬɤиɣ ȼиɤɬɨɪ Ⱥнаɬɨɥɶеɜиɱ  
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ɋɬɨɥɛɨɜ Ɉɥег ȼаɥеɪɶеɜиɱ, ɋɬɨɥɛɨɜа Иɪина Ⱦɦиɬɪиеɜна  
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ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ...........................................................................................353 
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ɝɪаɮɢɱɟɫɤɢɯ ɪаɛɨɬ ...........................................................................................363 

ɍɫанɨɜа ȿɥена ȼɥаɞиɦиɪɨɜна 
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ɉаɫɵнɤɨɜ Ⱦанииɥ Ⱥɥеɤɫанɞɪɨɜиɱ 
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ȼаɫɶɤɨɜ Ⱥнɞɪеɣ Игɨɪеɜиɱ, Ƚиɥеɜ Ниɤɨɥаɣ Ⱥɥеɤɫанɞɪɨɜиɱ 
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(ɧɟɤɨɬɨɪɵɟ ɝɪаɧɢ ɧаɭɱɧɨɝɨ ɧаɫɥɟɞɢɹ) ...........................................................458 
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Ɋеɲеɧие ɤɨɧɮеɪеɧции 

VII Мɟɠɞɭɧаɪɨɞɧаɹ ɧаɭɱɧɨ-ɩɪаɤɬɢɱɟɫɤаɹ  
ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɹ КȽП-2017 

«Пɪɨɛɥɟɦɵ ɤаɱɟɫɬɜа ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ 
ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɭɡɟ: ɬɪаɞɢɰɢɢ ɢ ɢɧɧɨɜаɰɢɢ»  

Пɟɪɦɶ, ɮɟɜɪаɥɶ-ɦаɪɬ 2017 ɝ. 

 
Ɉɱɟɪɟɞɧаɹ VII Мɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɢɧɬɟɪ-

ɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɹ КȽɉ-2017 «ɉɪɨɛɥɟɦɵ ɤɚɱɟɫɬɜɚ ɝɪɚɮɢɱɟɫɤɨɣ ɩɨɞ-
ɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɭɡɟ: ɬɪɚɞɢɰɢɢ ɢ ɢɧɧɨɜɚɰɢɢ» 
ɩɪɨɲɥа ɜ ɮɟɜɪаɥɟ-ɦаɪɬɟ 2017 ɝ. ɧа ɛаɡɟ Пɟɪɦɫɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫ-
ɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ПɇɂПɍ). Ɍɪаɞɢɰɢ-
ɨɧɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɨɪɝаɧɢɡаɬɨɪɨɦ ɤɨɧɮɟɪɟɧɰɢɢ ɹɜɥɹɟɬɫɹ ɤаɮɟɞɪа 
«Ⱦɢɡаɣɧ, ɝɪаɮɢɤа ɢ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ПɇɂПɍ. 

Кɨɧɮɟɪɟɧɰɢɹ ɬаɤɨɝɨ ɦаɫɲɬаɛа ɩɨ ɩɪɨɛɥɟɦаɦ ɤаɱɟɫɬɜа ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ (ȽȽП) – ɟɞɢɧɫɬɜɟɧɧɵɣ ɜ Ɋɨɫɫɢɢ ɟɠɟɝɨɞɧɵɣ 
ɧаɭɱɧɨ-ɩɟɞаɝɨɝɢɱɟɫɤɢɣ ɮɨɪɭɦ ɢɧɬɟɪɧɟɬ-ɨɛɳɟɧɢɹ. ɋɨ ɜɪɟɦɟɧɢ ɩɟɪɜɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ, ɩɨɥɨɠɢɜɲɟɣ ɧаɱаɥɨ ɫɢɫɬɟɦаɬɢɱɟɫɤɨɣ ɪаɛɨɬɟ, ɩɪɨɞɨɥɠа-
ɟɬɫɹ ɪаɛɨɬа ɩɨ ɨɪɝаɧɢɡаɰɢɨɧɧɨɦɭ ɢ ɫɨɞɟɪɠаɬɟɥɶɧɨɦɭ ɪаɡɜɢɬɢɸ, ɜɵɡɵ-
ɜаɹ ɧɟɨɫɥаɛɟɜаɸɳɢɣ ɢɧɬɟɪɟɫ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜа, ɜɟɞɭɳɟɝɨ 
ɨɛɪаɡɨɜаɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɩɪɢɤɥаɞɧɵɟ ɧаɭɱɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ 
ɜ ɨɛɥаɫɬɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

Цɟɥɶ ɤɨɧɮɟɪɟɧɰɢɢ КȽɉ-2017 – ɩɪаɤɬɢɱɟɫɤɨɟ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɧа-
ɭɱɧɨ-ɩɟɞаɝɨɝɢɱɟɫɤɢɯ ɤɨɥɥɟɤɬɢɜɨɜ ɤаɮɟɞɪ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɪɨɞɫɬ-
ɜɟɧɧɵɯ ɢ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɤаɮɟɞɪ, ɨɬɞɟɥɶɧɵɯ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡаɪɭ-
ɛɟɠɧɵɯ ɫɩɟɰɢаɥɢɫɬɨɜ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ, ɩɪɨɟɤɬɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɪɝаɧɢɡаɰɢɣ ɞɥɹ ɢɧɬɟɝɪаɰɢɢ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɨɝɨ ɩɨɬɟɧɰɢаɥа ɢ ɩɪаɤɬɢɱɟ-
ɫɤɨɝɨ ɨɩɵɬа, ɭɤɪɟɩɥɟɧɢɹ ɩɨɡɢɰɢɣ КȽП ɤаɤ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɮɨɪɭɦа 
ɫɩɟɰɢаɥɢɫɬɨɜ ɜɵɫɲɟɣ ɲɤɨɥɵ, ɪаɛɨɬаɸɳɢɯ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɢ ȽȽП 
ɢ ɩɨɜɵɲɟɧɢɹ ɤаɱɟɫɬɜа ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜ Ɋɨɫɫɢɢ. 

ɑɢɫɥɨ ɡаɪɟɝɢɫɬɪɢɪɨɜаɧɧɵɯ ɭɱаɫɬɧɢɤɨɜ ɤɨɧɮɟɪɟɧɰɢɢ ɫɨɫɬаɜɢɥɨ 
152 ɱɟɥɨɜɟɤа ɢɡ 21 ɪɟɝɢɨɧа Ɋɨɫɫɢɢ, Ȼɟɥаɪɭɫɢ, Ȼɨɥɝаɪɢɢ, Ƚɟɪɦаɧɢɢ. 
Пɪɟɞɫɬаɜɢɬɟɥɢ 52 ɜɭɡɨɜ Ɋɨɫɫɢɢ ɢ ɡаɪɭɛɟɠɶɹ ɩɪɢɧɹɥɢ ɭɱаɫɬɢɟ ɜ ɤɨɧɮɟ-
ɪɟɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ: Аɫɬɪаɯаɧɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬа, Ȼаɥɬɢɣɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟ-
ɬа «Вɨɟɧɦɟɯ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜа, Ȼɟɥɝɨɪɨɞɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯ-
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ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. В.Ƚ. ɒɭɯɨɜа, Ȼɟɥɨɪɭɫɫɤɨɝɨ ɝɨɫɭɞаɪɫɬ-
ɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɧɮɨɪɦаɬɢɤɢ ɢ ɪаɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, Ƚɭɛɤɢɧɫɤɨɝɨ 
ɮɢɥɢаɥа Ȼɟɥɝɨɪɨɞɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢ-
ɬɟɬа ɢɦ. В.Ƚ. ɒɭɯɨɜа, Ⱦɨɧɛаɫɫɤɨɣ ɧаɰɢɨɧаɥɶɧɨɣ аɤаɞɟɦɢɢ ɫɬɪɨɢɬɟɥɶɫɬ-
ɜа ɢ аɪɯɢɬɟɤɬɭɪɵ, Ⱦɨɧɟɰɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟ-
ɬа, Ⱦɨɧɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɂɜаɧɨɜɫɤɨ-
ɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. В.ɂ. Ʌɟɧɢɧа, 
ɂɧɫɬɢɬɭɬа ɩɪɨɛɥɟɦ ɩɟɪɟɞаɱɢ ɢɧɮɨɪɦаɰɢɢ ɢɦ. А.А. ɏаɪɤɟɜɢɱа ɊАɇ, Ка-
ɡаɧɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, Каɡаɧɫɤɨɝɨ 
ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. 
А.ɇ. Ɍɭɩɨɥɟɜа, ɤɨɦɩаɧɢɢ АɋКɈɇ, Ʌɟɧɢɧɝɪаɞɫɤɨɝɨ ɨɛɥаɫɬɧɨɝɨ ɢɧɫɬɢ-
ɬɭɬа ɪаɡɜɢɬɢɹ ɨɛɪаɡɨɜаɧɢɹ, Мɢɯаɣɥɨɜɫɤɨɣ ɜɨɟɧɧɨɣ аɪɬɢɥɥɟɪɢɣɫɤɨɣ 
аɤаɞɟɦɢɢ, Мɨɫɤɨɜɫɤɨɝɨ аɜɢаɰɢɨɧɧɨɝɨ ɢɧɫɬɢɬɭɬа (ɇɂɍ), Мɨɫɤɨɜɫɤɨɝɨ 
ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɤаɞɟɦɢɱɟɫɤɨɝɨ ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ ɢɧɫɬɢɬɭɬа ɢɦ. 
В.ɂ. ɋɭɪɢɤɨɜа, Мɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢ-
ɬɟɬа ɪаɞɢɨɬɟɯɧɢɤɢ, ɷɥɟɤɬɪɨɧɢɤɢ ɢ аɜɬɨɦаɬɢɤɢ, Мɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞаɪɫɬ-
ɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. ɇ.Э. Ȼаɭɦаɧа, Мɨɫɤɨɜɫɤɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ɂɧɫɬɢɬɭɬ ɬɨɧɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɢɦ. М.В. Ʌɨɦɨɧɨɫɨɜа), Мɵɬɢɳɢɧɫɤɨɝɨ ɮɢɥɢаɥа Мɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭ-
ɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. ɇ.Э. Ȼаɭɦаɧа, Мɨɫɤɨɜɫɤɨ-
ɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа «ɋɌАɇКɂɇ», ɇа-
ɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа «МЭɂ», ɇаɰɢɨɧаɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа «Мɂɋɢɋ», ɇɢɠɟ-
ɝɨɪɨɞɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟ-
ɬа, ɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. 

Ɋ.ȿ. Аɥɟɤɫɟɟɜа, ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢ-

ɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬа, Пɟɪɦɫɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɩɨɥɢɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, Ɋɨɫɫɢɣɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨ-ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, Ɋɨɫɫɢɣɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ 
ɝɭɦаɧɢɬаɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, Ɋɵɛɢɧɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɜɢаɰɢɨɧ-
ɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. П.А. ɋɨɥɨɜɶɟɜа, ɋаɦаɪɫɤɨɝɨ ɝɨɫɭ-
ɞаɪɫɬɜɟɧɧɨɝɨ аɷɪɨɤɨɫɦɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. аɤаɞ. ɋ.П. Кɨɪɨɥɟɜа, 
ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬа, ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɪаɫɬɢɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ, ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝ-
ɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɬɟɥɟɤɨɦɦɭɧɢɤаɰɢɣ ɢɦ. ɩɪɨɮ. 
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М.А. Ȼɨɧɱ-Ȼɪɭɟɜɢɱа, ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɫɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜа-
ɬɟɥɶɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɦɟɯаɧɢɤɢ ɢ ɨɩɬɢɤɢ, 
ɋɢɛɢɪɫɤɨɣ аɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɨɣ аɤаɞɟɦɢɢ, ɋɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧ-
ɧɨɝɨ аɷɪɨɤɨɫɦɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦ. М.Ɏ. Ɋɟɲɟɬɧɟɜа, ɋɢɛɢɪɫɤɨɝɨ ɝɨ-
ɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ, ɋɨɮɢɣɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬа, Ɍɜɟɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, Ɍɭɥɶɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬа, ɍɧɢɜɟɪɫɢɬɟɬа ɝ. Каɫɫɟɥɶ, ɍɧɢɜɟɪɫɢɬɟɬа ɂɧɧɨɩɨɥɢɫ, ɍɪаɥɶ-
ɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, 
ɏаɪɛɭɪɝɫɤɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɘɠɧɨ-ɭɪаɥɶɫɤɨɝɨ ɝɨɫɭɞаɪ-
ɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ɇɂɍ). 

Ɍɟɦаɬɢɤа ɪаɛɨɬɵ ɤɨɧɮɟɪɟɧɰɢɢ ɨɩɪɟɞɟɥɹɥаɫɶ ɫɥɟɞɭɸɳɢɦɢ ɫɟɤɰɢ-
ɨɧɧɵɦɢ ɧаɩɪаɜɥɟɧɢɹɦɢ: 

♦ ɂɫɫɥɟɞɨɜаɧɢɹ ɜ ɨɛɥаɫɬɢ ɩɪɢɤɥаɞɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɩɪаɤɬɢɱɟɫ-
ɤɨɝɨ ɪɟɲɟɧɢɹ ɡаɞаɱ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ. 

♦ Мɟɬɨɞɢɤа ɢ ɩɪаɤɬɢɤа ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞ-
ɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ. 

♦ Пɨɞɝɨɬɨɜɤа ɫɩɟɰɢаɥɢɫɬɨɜ, ɬɟɨɪɢɹ ɢ ɩɪаɤɬɢɤа ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɞɢɡаɣɧа. 

Ɍɪаɞɢɰɢɨɧɧɨ ɫɟɫɫɢɨɧɧаɹ ɪаɛɨɬа ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɢ ɨɪɝаɧɢɡɨ-
ɜаɧа ɧа ɫаɣɬɟ http://dgng.pstu.ru/conf2017/, ɝɞɟ ɪаɡɦɟɳаɥɢɫɶ ɩɨɫɬɭɩɢɜ-
ɲɢɟ ɦаɬɟɪɢаɥɵ ɢ ɤɨɦɦɟɧɬаɪɢɢ ɤ ɧɢɦ. Вɫɟɝɨ ɧа ɤɨɧɮɟɪɟɧɰɢɢ ɛɵɥɨ 
ɩɪɟɞɫɬаɜɥɟɧɨ 105 ɞɨɤɥаɞɨɜ. Ɂа ɜɪɟɦɹ ɪаɛɨɬɵ ɧа ɫаɣɬ ɤɨɧɮɟɪɟɧɰɢɢ ɩɨ-
ɫɬɭɩɢɥɨ ɨɤɨɥɨ 800 ɤɨɦɦɟɧɬаɪɢɟɜ, ɜɨɩɪɨɫɨɜ ɢ ɫɨɨɛɳɟɧɢɣ ɭɱаɫɬɧɢɤɨɜ 
ɤɨɧɮɟɪɟɧɰɢɢ. Пɪɨɜɟɞɟɧɨ ɢɧɬɟɪɧɟɬ-ɝɨɥɨɫɨɜаɧɢɟ ɩɨ ɩɪɢɧɹɬɢɸ ɩɪɨɟɤɬа 
ɪɟɲɟɧɢɹ ɤɨɧɮɟɪɟɧɰɢɢ. 

Ɉɬɦɟɱɟɧɨ ɲɢɪɨɤɨɟ ɩɪɟɞɫɬаɜɢɬɟɥɶɫɬɜɨ ɧа ɤɨɧɮɟɪɟɧɰɢɢ ɤɨɥɥɟɤɬɢ-
ɜɨɜ ɤаɮɟɞɪ ȽȽП «Вɨɟɧɦɟɯ» ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜа (ɡаɜ. ɤаɮɟɞɪɨɣ ɩɪɨɮ. 
Ⱦ.ȿ. Ɍɢɯɨɧɨɜ-Ȼɭɝɪɨɜ) ɢ ɨɪɝаɧɢɡаɬɨɪа ɤɨɧɮɟɪɟɧɰɢɢ ПɇɂПɍ (ɡаɜ. ɤа-
ɮɟɞɪɨɣ ɩɪɨɮ. ɂ.Ⱦ. ɋɬɨɥɛɨɜа). Ɂаɦɟɬɧɨ ɭɜɟɥɢɱɢɥɨɫɶ ɱɢɫɥɨ ɭɱаɫɬɧɢɤɨɜ 
ɢɡ ɦɨɫɤɨɜɫɤɢɯ ɜɭɡɨɜ. Пɪɨɹɜɢɥɢ аɤɬɢɜɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɨɛɫɭɠɞɟɧɢɹ аɤ-
ɬɭаɥɶɧɵɯ ɩɪɨɛɥɟɦ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɜɵɫɲɟɣ ɲɤɨɥɟ 
ɭɱаɫɬɧɢɤɢ ɨɬ ɬаɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɨɜ, ɤаɤ ɇɂɍ МЭɂ, ɇȽАɋɍ (ɋɂȻɋɌɊɂɇ), 
МȽɌɍ ɢɦ. Ȼаɭɦаɧа, ɇɂɌɍ «Мɂɋɢɋ», МȽАɏɂ ɢɦ. ɋɭɪɢɤɨɜа, ȾȽɌɍ, 
ɘɭɪȽɍ ɢ ɞɪ. Ɉɫɨɛɨ ɨɬɦɟɱɟɧа ɧа ɤɨɧɮɟɪɟɧɰɢɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧаɹ аɤ-
ɬɢɜɧɨɫɬɶ ɩɪɟɞɫɬаɜɢɬɟɥɟɣ ȾɇɊ, ɪаɛɨɬаɸɳɢɯ ɜ ɬɪɭɞɧɵɯ ɠɢɡɧɟɧɧɵɯ ɭɫ-
ɥɨɜɢɹɯ, ɧɨ ɩɪɨɞɨɥɠаɸɳɢɯ ɬɪаɞɢɰɢɢ ɢɡɜɟɫɬɧɨɣ ɧаɭɱɧɨ-ɩɟɞаɝɨɝɢɱɟɫɤɨɣ 
ɲɤɨɥɵ ɝɟɨɦɟɬɪɢɢ ɜ ɍɤɪаɢɧɟ. 
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ȼɵɞɟɥɹɹ ɝɥɚɜɧɨɟ ɜ ɞɨɤɥɚɞɚɯ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɤɨɦɦɟɧɬɚɪɢɹɯ 
ɤ ɧɢɦ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɵɞɭɳɢɯ ɤɨɧɮɟɪɟɧɰɢɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɫɨɛɨ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
1. Ɉɛɪаɡɨɜаɬɟɥɶɧаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɫɮɟɪɟ ȽȽП ɨɩɢɪаɟɬɫɹ ɧа аɤɬɢɜ-

ɧɭɸ ɩɨɡɢɰɢɸ ɩɪɟɞаɧɧɵɯ ɞɟɥɭ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɢɯ ɤаɞɪɨɜ, ɤɨɬɨɪɵɦɢ 
ɪаɫɩɨɥаɝаɟɬ ɛɨɥɶɲɢɧɫɬɜɨ ɤаɮɟɞɪ Ɋɨɫɫɢɢ. Ɉɞɧаɤɨ ɫɥɨɠɢɜɲаɹɫɹ ɜ ɧа-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɥɢɬɢɤа ɨɪɝаɧɨɜ ɨɛɪаɡɨɜаɧɢɹ ɦаɥɨ ɫɬɢɦɭɥɢɪɭɟɬ ɩɪɨ-
ɰɟɫɫ ɨɦɨɥɨɠɟɧɢɹ ɤаɞɪɨɜ ɢ ɬɟɦ ɫаɦɵɦ ɩɨɪɨɠɞаɟɬ ɩɪɨɛɥɟɦɭ ɫɨɯɪаɧɟɧɢɹ 
ɤаɱɟɫɬɜа ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɛɭɞɭɳɟɦ. 

2. Кɨɧɮɟɪɟɧɰɢɹ ɛɥаɝɨɞаɪɢɬ ɡа ɧаɫɬɨɣɱɢɜɨɫɬɶ ɤɨɥɥɟɝ ɢɡ ɋаɧɤɬ-Пɟɬɟɪ-
ɛɭɪɝа (В.Ɍ. Ɍɨɡɢɤа, Ⱦ.ȿ. Ɍɢɯɨɧɨɜа-Ȼɭɝɪɨɜа) ɜ ɢɧɮɨɪɦɢɪɨɜаɧɢɢ ɪɭɤɨɜɨɞɢ-
ɬɟɥɟɣ ɜɵɲɟɫɬɨɹɳɢɯ ɨɪɝаɧɢɡаɰɢɣ ɨ ɫɨɫɬɨɹɧɢɢ ȽȽП, ɟё ɩɪɨɛɥɟɦаɯ ɢ ɧɟɨɛ-
ɯɨɞɢɦɵɯ, ɩɨ ɦɧɟɧɢɸ ɱɥɟɧɨɜ ɫɨɨɛɳɟɫɬɜа, ɨɪɝаɧɢɡаɰɢɨɧɧɵɯ ɪɟɲɟɧɢɹɯ. 

3. ɍɱаɫɬɧɢɤɢ ɮɨɪɭɦа ɨɠɢɞаɸɬ ɨɬ ɧɨɜɨɝɨ ɪɭɤɨɜɨɞɫɬɜа МɈɇ ɛɨɥɶ-
ɲɟɝɨ ɞɨɜɟɪɢɹ, ɭɱɟɬа ɩɨɡɢɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɨɝɨ ɫɨɨɛɳɟɫɬɜа ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ȽȽП ɜ ɫɪɟɞɧɟɣ ɢ ɜɵɫɲɟɣ ɲɤɨɥɟ, ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɨɜ «ɨɬɱɟɬɧɨ-ɛɭɯ-
ɝаɥɬɟɪɫɤɨɣ» ɧаɝɪɭɡɤɢ, ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɢɨɪɢɬɟɬɨɜ ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɬɜɨɪɱɟ-
ɫɤɨɝɨ ɬɪɭɞа, а ɧɟ ɩɨ ɮɨɪɦаɦ ɨɬɱɟɬɧɨɫɬɢ. 

4. ɍɱаɫɬɧɢɤɢ ɤɨɧɮɟɪɟɧɰɢɢ ɩɨɞɱɟɪɤɢɜаɸɬ ɮɭɧɞаɦɟɧɬаɥɶɧɭɸ ɪɨɥɶ 
ɝɟɨɦɟɬɪɢɢ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɢ ɦɨɞɟɥɟɣ, а ɬаɤɠɟ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɭɤɪɟɩɥɟɧɢɹ ɩɨɡɢɰɢɣ ȽȽП ɜ ɪɨɫɫɢɣɫɤɨɦ ɢɧɠɟɧɟɪɧɨɦ ɨɛɪаɡɨɜа-
ɧɢɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɨɬɦɟɱаɟɬɫɹ, ɱɬɨ ɜɨ ɜɫɟɯ ɪаɡɞɟɥаɯ ȽȽП ɬɟɯɧɨɥɨɝɢɢ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɫɬаɥɢ ɩɪɟɨɛɥаɞаɸɳɢɦɢ. 

5. Ɉɛɡɨɪ ɦаɬɟɪɢаɥɨɜ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ 
ɥɭɱɲɟɟ ɢɡ ɨɩɵɬа, ɢɡɥаɝаɟɦɨɝɨ ɭɱаɫɬɧɢɤаɦɢ ɤɨɧɮɟɪɟɧɰɢɢ, ɩɨɫɬɟɩɟɧɧɨ 
ɪаɫɩɪɨɫɬɪаɧɹɟɬɫɹ ɢ ɩɨɥɭɱаɟɬ ɞаɥɶɧɟɣɲɟɟ ɪаɡɜɢɬɢɟ, ɨɩɪɟɞɟɥɹɹ ɷɮɮɟɤ-
ɬɢɜɧɭɸ ɪɨɥɶ КȽП. 

6. Ⱦɥɹ ɪɟɲɟɧɢɹ ɜаɠɧɟɣɲɟɣ ɡаɞаɱɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɧɠɟɧɟɪɧɨɝɨ 
ɦɟɧɬаɥɢɬɟɬа ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ ɢ ɠɟɥаɬɟɥɶɧɨɣ ɦɨɞɟɪɧɢɡаɰɢɢ 
ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɩɪɨɝɪаɦɦ ɭɱаɫɬɧɢɤɢ ɤɨɧɮɟɪɟɧɰɢɢ ɤɨɧɫɬаɬɢɪɭɸɬ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɤɜɨɡɧɨɝɨ ɢ ɮɪаɝɦɟɧɬаɪɧɨɝɨ ɩɪɨɟɤɬɧɨ-
ɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞа ɩɪɢ ɪɟаɥɢɡаɰɢɢ ȽȽП. 

7. Пɪɟɞɦɟɬɨɦ ɩɨɫɬɨɹɧɧɨɝɨ ɢɧɬɟɪɟɫа ɭɱаɫɬɧɢɤɨɜ КȽП ɫɬаɥɢ ɦаɬɟ-
ɪɢаɥɵ ɜ ɨɛɥаɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɧаɭɤɢ, ɩɪɢɥɨɠɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɢ ɝɪаɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɱ. ɍɱаɫɬɧɢɤɢ ɮɨ-
ɪɭɦа ɫ ɢɧɬɟɪɟɫɨɦ ɨɬɧɟɫɥɢɫɶ ɤ ɩɪɟɞɫɬаɜɥɟɧɧɵɦ ɧаɭɱɧɵɦ ɪɟɡɭɥɶɬаɬаɦ 
ɤɨɥɥɟɝ ɢɡ ȾɇɊ ɢ ɩɨɞɞɟɪɠаɥɢ ɧаɦɟɪɟɧɢɹ аɜɬɨɪɨɜ ɨɬɞɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜа-
ɧɢɣ ɨ ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡаɳɢɬɟ ɞɢɫɫɟɪɬаɰɢɢ ɤаɤ ɡаɜɟɪɲɟɧ-
ɧɨɝɨ ɧаɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɨ ɫɩɟɰɢаɥɶɧɨɫɬɢ 05.01.01. 
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8. В ɰɟɥɹɯ ɭɫɬɪаɧɟɧɢɹ ɧɟɞɨɫɬаɬɤɨɜ ɞɨɜɭɡɨɜɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɨɛɭɱаɟ-
ɦɵɯ ɩɨɹɜɥɹɟɬɫɹ ɜɫɟ ɛɨɥɶɲɟ ɩɪɢɦɟɪɨɜ аɤɬɢɜɧɨɣ ɢ ɩɪɨɞɭɤɬɢɜɧɨɣ ɪаɛɨɬɵ 
ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɤаɮɟɞɪ ɝɪаɮɢɤɢ ɧа ɩɥɨɳаɞɤаɯ ɤɨɥɥɟɞɠɟɣ ɢ ɲɤɨɥ, ɨɪɝаɧɢ-
ɡаɰɢɢ ɤɨɧɤɭɪɫɨɜ ɢ ɨɥɢɦɩɢаɞ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɦɨɞɟɥɢɪɨɜаɧɢɸ. 

9. ɇɟɫɦɨɬɪɹ ɧа ɭɫɩɟɲɧɵɟ ɩɨɤаɡаɬɟɥɢ ɪаɡɜɢɬɢɹ, ɩɨɞɞɟɪɠɤɭ ɢ ɫɥɨɜа 
ɩɪɢɡɧаɬɟɥɶɧɨɫɬɢ ɱɥɟɧаɦ ɪɟɞɤɨɥɥɟɝɢɢ ɠɭɪɧаɥа «Ƚɟɨɦɟɬɪɢɹ ɢ ɝɪаɮɢɤа», 
ɜɵɫɤаɡаɧɧɵɯ ɭɱаɫɬɧɢɤаɦɢ ɤɨɧɮɟɪɟɧɰɢɢ, ɱɢɫɥɨ ɩɨɞɩɢɫɱɢɤɨɜ – ɨɫɧɨɜɧɨ-
ɝɨ ɮаɤɬɨɪа ɫɭɳɟɫɬɜɨɜаɧɢɹ ɟɝɨ ɩɨɥɢɝɪаɮɢɱɟɫɤɨɣ ɮɨɪɦɵ – ɧɟ ɪаɫɬɟɬ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, ɩɨɞɬɜɟɪɠɞɚɹ ɩɪɟ-
ɞɵɞɭɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ КȽɉ, ɭɱɚɫɬɧɢɤɢ ɫɱɢɬɚɸɬ, ɱɬɨ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ȽȽɉ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ: 

1) Пɪɨɫɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ПɇɂПɍ ɢ ɞаɥɟɟ ɩɨɞɞɟɪɠɢɜаɬɶ ɤɨɥɥɟɤɬɢɜ 
ɤаɮɟɞɪɵ ȾȽɇȽ ɜ ɟɝɨ ɭɫɢɥɢɹɯ ɩɨ ɤɨɧɫɨɥɢɞаɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɨɝɨ ɫɨ-
ɨɛɳɟɫɬɜа ɜ ɨɛɥаɫɬɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧа ɨɫɧɨɜɟ ɟɠɟ-
ɝɨɞɧɵɯ ɮɨɪɭɦɨɜ КȽП, ɨɛɫɭɠɞаɸɳɢɯ ɩɪɨɛɥɟɦɵ ɩɨ ɩɨɜɵɲɟɧɢɸ ɤаɱɟɫɬ-
ɜа ɪɨɫɫɢɣɫɤɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ. 

2) ɋɨɯɪаɧɢɬɶ ɮɨɪɦаɬ ɞаɧɧɨɣ ɧаɭɱɧɨ-ɩɪаɤɬɢɱɟɫɤɨɣ ɢɧɬɟɪɧɟɬ-ɤɨɧ-
ɮɟɪɟɧɰɢɢ ɢ ɟɟ ɜɟɛ-ɩɥаɬɮɨɪɦɵ – ɨɫɧɨɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ ɜɡаɢɦɨɞɟɣ-
ɫɬɜɢɹ ɢ ɢɧɬɟɝɪаɰɢɢ ɭɫɢɥɢɣ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɤаɮɟɞɪ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢ-
ɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

3) Ɉɪɢɟɧɬɢɪɨɜаɬɶɫɹ ɧа ɬɨ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɢ ɫɦɟɲаɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
(bleanding – learning) ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫɬаɧɨɜɹɬɫɹ ɩɪɢɨɪɢɬɟɬɧɵ-
ɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɢɡɛɟɠɧɨ ɩɟɪɟɮɨɪɦаɬɢɪɨɜаɧɢɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɦаɬɟɪɢа-
ɥɨɜ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. Кɪɨɦɟ ɬɨɝɨ, ɬɪɟɛɭɟɬɫɹ 
аɞɟɤɜаɬɧɨɟ ɧɨɪɦɢɪɨɜаɧɢɟ ɡаɬɪаɬ ɩɪɟɩɨɞаɜаɬɟɥɶcɤɨɝɨ ɬɪɭɞа, ɢɧаɱɟ ɜɫɹ 
«ɷɮɮɟɤɬɢɜɧɨɫɬɶ» ɷɬɨɣ ɮɨɪɦɵ ɨɛɟɫɩɟɱɢɜаɟɬɫɹ ɡа ɫɱɟɬ ɝɨɥɨɝɨ ɷɧɬɭɡɢаɡɦа. 

4) ɂɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɱɬɨ ɩɨɜɫɟɦɟɫɬɧɨɟ ɨɫɜɨɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɤɨɦ-
ɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɩɪɟɞɩɨɥаɝаɟɬ 
ɧɟɩɪɟɦɟɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɦɟɬɨɞɢɱɟɫɤɨɣ, ɨɛɴɟɤɬɧɨɣ ɢ ɫɨɞɟɪɠа-
ɬɟɥɶɧɨɣ ɱаɫɬɢ ȽȽП ɧа ɨɫɧɨɜɟ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɟɤɬɧɨ-
ɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɢ ɩɪаɤɬɢɤɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɝɨ ɩɨɞɯɨɞɨɜ. 

5) Ɋɟɤɨɦɟɧɞɨɜаɬɶ ɭɱаɫɬɧɢɤаɦ ɤɨɧɮɟɪɟɧɰɢɢ ɧаɩɪаɜɢɬɶ ɪɟɤɬɨɪаɦ 
ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɢ ɜ ɍɱɟɧɵɟ ɫɨɜɟɬɵ ɮаɤɭɥɶɬɟɬɨɜ (ɢɧɫɬɢɬɭɬɨɜ) ɩɨ ɩɪɢɧаɞ-
ɥɟɠɧɨɫɬɢ ɢɦ ɤаɮɟɞɪ ȽȽП ɧаɫɬɨɹɳɢɟ ɜɵɜɨɞɵ ɢ ɪɟɲɟɧɢɟ КȽП-2017. 

6) Ɉɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɜɵɲɟɫɬɨɹɳɢɯ ɢɧɫɬаɧɰɢɣ ɧа ɧаɥɢɱɢɟ ɩɨɥɨ-
ɠɢɬɟɥɶɧɨɝɨ ɨɩɵɬа ɩɨ ɩɪɢɤɥаɞɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɢ ɷɥɟɦɟɧ-
ɬаɦ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɪаɦɤаɯ ɩɪɨɮɨɪɢɟɧɬаɰɢɢ ɲɤɨɥɶɧɢɤɨɜ 
ɜ ɨɱɧɨɣ ɢ ɫɦɟɲаɧɧɨɣ ɮɨɪɦаɯ ɨɛɭɱɟɧɢɹ ɧа ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɨɡɜɪаɳɟɧɢɹ 
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ɜ ɲɤɨɥɭ ɬаɤɨɝɨ ɜаɠɧɨɝɨ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɩɪɟɞɦɟɬа, ɤаɤ 
ɱɟɪɱɟɧɢɟ. 

7) ɂɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɱɬɨ ɭɬɜɟɪɠɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɦɟɬɨɞɢɤ, ɛаɡɢ-
ɪɭɸɳɢɯɫɹ ɧа ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɢ ɢ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪаɤɬɢɤɟ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɩɨɥаɝаɟɬ ɭɱɟɬ ɪаɜɧɨɩɪаɜɢɹ ɬɪаɞɢɰɢɨɧɧɨɣ ɢ ɷɥɟɤɬɪɨɧɧɨɣ 
ɮɨɪɦ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɢ ɬɟɧɞɟɧɰɢɢ ɤ ɛɵɫɬɪɨɦɭ 
ɩɟɪɟɯɨɞɭ ɤ ɛɟɡɛɭɦаɠɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ. 

8) Пɨɞɞɟɪɠаɬɶ ɩɪɟɞɥɨɠɟɧɢɟ ɩɪɨɮ. ɋ.ɂ. Ɋɨɬɤɨɜа ɩɨ ɩɪɨɜɟɞɟɧɢɸ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɫ ɰɟɥɶɸ ɫɨɡɞаɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɨɪɝа-
ɧа, ɤɨɨɪɞɢɧɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɨ ɪаɡɪаɛɨɬɤɟ ɤɨɧɰɟɩɰɢɢ ȽȽП, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ ɫɨɜɪɟɦɟɧɧɵɦ ɭɫɥɨɜɢɹɦ. 

9) Ɉɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɡаɜ. ɤаɮɟɞɪаɦɢ ɂȽ ɢ ɪɨɞɫɬɜɟɧɧɵɯ ɢɦ ɤаɮɟɞɪ 
ɧа ɧɟаɞɟɤɜаɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɩɨɞɩɢɫɤɟ ɧа ɠɭɪɧаɥ «Ƚɟɨɦɟɬɪɢɹ ɢ ɝɪаɮɢ-
ɤа», ɨɞɧɢɦ ɢɡ ɧаɡɧаɱɟɧɢɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɟɪɟɞɨɜɨɝɨ 
ɨɩɵɬа ɜ ɨɛɥаɫɬɢ ȽȽП. 

10) Пɨɞɞɟɪɠɢɜаɬɶ ɢɧɢɰɢаɬɢɜɵ ɤɨɥɥɟɝ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɢ аɧаɥɢɡɭ 
ɪаɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɫɬɭɞɟɧɱɟɫɤɢɯ ɤɨɧɬɢɧɝɟɧɬɨɜ, ɫɜɹɡаɧɧɵɯ ɫ ɜɥɢɹ-
ɧɢɟɦ ɩɪɨɰɟɫɫɨɜ ɝɥɨɛаɥɶɧɨɣ ɢɧɮɨɪɦаɬɢɡаɰɢɢ ɢ ɨɰɟɧɤɨɣ ɫɬɭɞɟɧɬаɦɢ ɩɪɢ-
ɦɟɧɹɟɦɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɨɞɟɪɠаɧɢɹ ɢ ɤаɱɟɫɬɜа ȽȽП. 

11) Ⱦɥɹ ɩɨɞɞɟɪɠаɧɢɹ ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ ɫɬаɬɭɫа ɤɨɧɮɟɪɟɧɰɢɢ ɩɪɨɫɢɬɶ 
ПɇɂПɍ ɜɵɩɭɫɬɢɬɶ ɨɱɟɪɟɞɧɨɟ ɢɡɞаɧɢɟ ɦаɬɟɪɢаɥɨɜ VII Мɟɠɞɭɧаɪɨɞɧɨɣ 
ɧаɭɱɧɨ-ɩɪаɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ КȽП-2017 ɫ ɪаɡɦɟɳɟɧɢɟɦ ɧа ɩɥаɬ-
ɮɨɪɦɟ ɊɂɇЦ. 

12) Пɪɨɝɪаɦɦɧɨɦɭ ɢ ɨɪɝаɧɢɡаɰɢɨɧɧɨɦɭ ɤɨɦɢɬɟɬаɦ ɤɨɧɮɟɪɟɧɰɢɢ 
ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɞɤɨɥɥɟɝɢɟɣ ɠɭɪɧаɥа «Ƚɟɨɦɟɬɪɢɹ ɢ ɝɪаɮɢɤа» ɩɨɞɝɨɬɨɜɢɬɶ, 
ɞɥɹ ɩɭɛɥɢɤаɰɢɢ ɫɬаɬɶɢ ɩɨ ɦаɬɟɪɢаɥаɦ ɤɨɧɮɟɪɟɧɰɢɢ. 

13) Пɪɢɡɧаɬɶ ɪаɛɨɬɭ ɤɨɧɮɟɪɟɧɰɢɢ ɭɫɩɟɲɧɨɣ, ɩɨɥɶɡɭɸɳɟɣɫɹ ɧаɪаɫ-
ɬаɸɳɢɦ ɜɧɢɦаɧɢɟɦ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɢ ɧаɭɱɧɨɣ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ. Пɨɛɥа-
ɝɨɞаɪɢɬɶ аɞɦɢɧɢɫɬɪаɰɢɸ Пɟɪɦɫɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɤаɮɟɞɪɭ «Ⱦɢɡаɣɧ, ɝɪаɮɢɤа ɢ ɧаɱɟɪɬа-
ɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» (ɡаɜ. ɤаɮɟɞɪɨɣ ɩɪɨɮ. ɂ.Ⱦ. ɋɬɨɥɛɨɜа), ɩɟɪɫɨɧаɥɶɧɨ 
ɱɥɟɧɨɜ Ɉɪɝаɧɢɡаɰɢɨɧɧɨɝɨ ɢ Пɪɨɝɪаɦɦɧɨɝɨ ɤɨɦɢɬɟɬɨɜ ɡа ɛɨɥɶɲɭɸ ɪаɛɨɬɭ 
ɩɨ ɨɪɝаɧɢɡаɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɸ ɤɨɧɮɟɪɟɧɰɢɢ. 

 
Пɪɟɞɫɟɞаɬɟɥɶ ɨɪɝɤɨɦɢɬɟɬа КȽП–2017 
ɩɪɨɪɟɤɬɨɪ ПɇɂПɍ ɩɨ ɧаɭɤɟ ɢ ɢɧɧɨɜаɰɢɹɦ, 
ɞ-ɪ ɬɟɯɧ. ɧаɭɤ, ɩɪɨɮɟɫɫɨɪ                                                        В.ɇ. Кɨɪɨɬаɟɜ 
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ɉɅȿɇАɊɇɕȿ ȾɈɄɅАȾɕ 

 
 

ɋИɋɌȿɆɇɕȿ ɉɊɈɌИȼɈɊȿɑИə И ɉɊȿȾɉɈɋɕɅɄИ 

ИɇɀȿɇȿɊɇɈɃ ȽȿɈɆȿɌɊИИ ȼ ɈȻɊАɁɈȼАɌȿɅɖɇɈɆ АɋɉȿɄɌȿ 

Ƚɨɪɧɨɜ Аɥɟɤɫɚɧɞɪ Ɉɥɟɝɨɜɢɱ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ɆɗИ», Ɇɨɫɤɜɚ 

Ʌɟɩɚɪɨɜ Ɇɢɯɚɢɥ ɇɢɤɨɥɚɟɜɢɱ 

Ɍɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ – ɋɨɮɢя, ɋɨɮɢя 

Аɧаɥɢɡɢɪɭɸɬɫɹ ɨɛɴɟɤɬɢɜɧɵɟ ɩɪɨɬɢɜɨɪɟɱɢɹ ɧаɱаɥɶɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɢ ɟё ɝɪаɮɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ, ɜɢɞɟɧɢɟ аɜɬɨɪаɦɢ ɩɪɟɞɩɨɫɵɥɨɤ ɞɥɹ ɩɨɞɯɨɞа 
ɤ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɟё ɫɭɬɢ ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɫɨɞɟɪɠаɧɢɹ. Ɋɟɱɶ ɢɞɟɬ ɧɟ ɨ ɧаɭɱɧɨɦ 
ɧаɩɪаɜɥɟɧɢɢ ɢ ɫɩɟɰɢаɥɶɧɨɫɬɢ 05.01.01, ɱɬɨ ɢ ɩɨɞɱɟɪɤɧɭɬɨ ɜ ɧаɡɜаɧɢɢ, а ɨ ɜаɪɢаɧɬɟ 
ɬɪаɧɫɮɨɪɦаɰɢɢ ɨɫɧɨɜ ȽȽП ɜ ɤɨɧɬɟɤɫɬɟ ɩɨɧɹɬɢɹ, ɭɠɟ ɞаɜɧɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɨɥɥɟɝаɦɢ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа, ɢɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ, 
ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɩɨɞɯɨɞ. 

 
 

SYSTEMIC CONTRADICTIONS AND THE PRECONDITIONS  

OF ENGINEERING GEOMETRY IN AN EDUCATIONAL CONTEXT 
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Analyzed the objective contradictions of the initial engineering training and its graph 
of the geometric component, the vision of the authors of the prerequisites for the engineering 
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ɂɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɪаɫɲɢɪɢɜ ɜɨɡɦɨɠɧɨɫɬɢ ɬɪаɧɫɥɹɰɢɢ, 
ɯɪаɧɟɧɢɹ, ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɜ ɷɥɟɤɬɪɨɧɧɨɣ 
ɮɨɪɦɟ, ɩɨɫɬаɜɢɥɢ ɜɨɩɪɨɫ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɦɵɫɥɟɧɢɹ, ɮɨɪɦаɯ аɧаɥɢɡа, 
ɞɢɮɮɟɪɟɧɰɢаɰɢɢ, ɤɥаɫɫɢɮɢɤаɰɢɢ, ɫɬɪɭɤɬɭɪɢɪɨɜаɧɢɹ ɢ ɨɛɨɛɳɟɧɢɹ ɜ ɫɨɡ-
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ɧаɧɢɢ ɨɬɞɟɥɶɧɨɝɨ ɱɟɥɨɜɟɤа ɛɨɥɶɲɢɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ, ɪаɡɧɨ-
ɨɛɪаɡɧɵɯ ɛаɡ ɞаɧɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɣ. В ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɪɟɲɟɧɢɢ ɞɟɹ-
ɬɟɥɶɧɨɫɬɧɵɯ, ɜ ɱаɫɬɧɨɫɬɢ, ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ 
ɡаɞаɱ ɱɟɥɨɜɟɤɭ ɧɟɨɛɯɨɞɢɦɵ ɫɬɪɭɤɬɭɪɢɪɨɜаɧɢɟ ɢ ɥɨɝɢɱɟɫɤаɹ ɢɧɬɟɝɪаɰɢɹ 
ɷɥɟɦɟɧɬɨɜ ɷɬɢɯ ɦаɫɫɢɜɨɜ ɢɧɮɨɪɦаɰɢɢ, ɩɨɞɱɢɧɟɧɧаɹ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɥɨ-
ɝɢɤɟ ɩɪɨɰɟɫɫа ɞɨɫɬɢɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɟɥɟɣ. Пɨɫɥɟɞɧɢɟ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɦɢ ɤɨɧɰɟɩɰɢɹɦɢ ɧа ɜɫɟɯ 
ɭɪɨɜɧɹɯ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɭɠɟ ɩɪаɤɬɢɤɭɸɬɫɹ ɜ ɩɪɨɟɤɬɧɨ-ɞɟɹ-
ɬɟɥɶɧɨɫɬɧɵɯ ɮɨɪɦɭɥɢɪɨɜɤаɯ, а ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɫɜɨɟɧɢɹ ɨɛɭɱаɸɳɢɦɢɫɹ 
аɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɩɪɢɟɦɨɜ ɢ ɩɪɨɰɟɞɭɪ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɧɮɨɪ-
ɦаɰɢɢ ɜ ɪаɦɤаɯ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɥаɫɫɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ. ɇаɭɱɧɵɟ ɢ ɨɛ-
ɪаɡɨɜаɬɟɥɶɧɵɟ ɫɮɟɪɵ ɜɨ ɦɧɨɝɨɦ ɩɟɪɟɫɟɤаɸɬɫɹ, ɧɨ ɧɟ ɫɨɜɩаɞаɸɬ ɧɢ ɩɨ 
ɡаɞаɱаɦ, ɧɢ ɩɨ ɦɟɬɨɞаɦ. ɇɟ ɜɨ ɜɫɟɦ ɫɨɜɩаɞаɸɬ ɰɟɥɢ, ɫɨɞɟɪɠаɧɢɟ ɢ ɦɟ-
ɬɨɞɢɤа аɤаɞɟɦɢɱɟɫɤɨɝɨ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ. Пɨɷɬɨɦɭ ɦɵ ɫɪаɡɭ 
ɨɛɨɡɧаɱɢɥɢ, ɨ ɱɟɦ ɫɨɛɢɪаɟɦɫɹ ɩɢɫаɬɶ ɞаɥɟɟ… 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɝɪаɮɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɷɬɨɦ аɫɩɟɤɬɟ 
ɦɨɠɧɨ ɞɨɛаɜɢɬɶ ɫɥɟɞɭɸɳɟɟ. Пɟɪɜɨɟ. Ʌɢɦɢɬ ɜɪɟɦɟɧɢ ɧа ɞɢɫɰɢɩɥɢɧɵ 
ȽȽП ɜ ɰɟɥɨɦ ɧɟɭɦɨɥɢɦɨ ɫɨɤɪаɳаɟɬɫɹ, ɩɨɷɬɨɦɭ ɭɠɟ ɩɨɱɬɢ ɧɟɬ ɩɪɟɠɧɢɯ 
ɪɟɫɭɪɫɨɜ ɧа ɨɫɜɨɟɧɢɟ ɦɨɞɟɥɟɣ ɝɟɨɦɟɬɪɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ 
ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɫɧаɱаɥа ɜ ɫɪɟɞɟ ɟё аɤаɞɟɦɢɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɢ ɦɟɬɨɞɨɜ, 
а ɡаɬɟɦ аɧаɥɢɡа ɢ ɢɧɠɟɧɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. Ʌɟɤɰɢɹ ɤаɤ аɤаɞɟɦɢɱɟɫɤаɹ 
ɮɨɪɦа ɩɟɪɟɞаɱɢ ɡɧаɧɢɣ, ɭɱɢɬɵɜаɹ ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɂɌ, ɩɪаɤ-
ɬɢɱɟɫɤɢ ɩɨɬɟɪɹɥа ɫɜɨɟ ɡɧаɱɟɧɢɟ ɢ ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧа ɞɥɹ ɢɬɨɝɨɜɵɯ 
ɨɛɨɛɳɟɧɢɣ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа. 

Вɬɨɪɨɟ. Ɍɟɡɢɫ ɨ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɩаɪаɞɢɝɦɟ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨ-
ɬɨɜɤɢ ɩɪɟɞɩɨɥаɝаɟɬ, ɱɬɨ ɤаɠɞɵɣ ɭɱɟɛɧɵɣ ɮɪаɝɦɟɧɬ ɞɨɥɠɟɧ ɹɜɥɹɬɶɫɹ 
«ɧаɩɨɥɧɢɬɟɥɟɦ» ɬɨɣ ɢɥɢ ɢɧɨɣ ɝɪɭɩɩɵ ɤɨɦɩɟɬɟɧɰɢɣ. Пɪаɜɞа, ɷɬа ɩаɪа-
ɞɢɝɦа, ɥɢɲɶ ɮɨɪɦаɥɶɧɨ (ɭɤаɡаɧɢɟɦ ɫɬɪɟɥɨɱɟɤ ɢ ɫɨɫɬаɜɥɟɧɢɟɦ ɬаɛɥɢɰ) 
ɨɛɟɫɩɟɱɢɜаɟɬ ɫɜɹɡɢ ɩɪɢɜɵɱɧɵɯ «Ɂɍɇ» (ɧɟ ɨɬɪɢɰаɜɲɢɯ ɢ «В» – ɜɥаɞɟ-
ɧɢɹ) ɫ ɠɟɥаɟɦɵɦɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦɢ ɤаɱɟɫɬɜаɦɢ ɢɧɠɟɧɟɪа. Ɉɧɢ ɢ ɬаɤ 
ɜɫɟɝɞа ɩɨɞɪаɡɭɦɟɜаɥɢɫɶ ɩɪɢ ɥɸɛɵɯ ɤɨɧɰɟɩɰɢɹɯ ɢ ɩаɪаɞɢɝɦаɯ. Пɪɟɞ-
ɫɬаɜɥɹɟɬɫɹ, ɱɬɨ «Ɂɍɇ ɢ В» ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ 
ɞɨɥɠɧɵ ɩɪɟɞɩɨɥаɝаɬɶ ɹɜɧɵɣ, а ɧɟ ɨɩɨɫɪɟɞɨɜаɧɧɵɣ ɢɥɢ ɧɨɦɢɧаɥɶɧɵɣ 
ɩɪɢɤɥаɞɧɨɣ ɨɬɬɟɧɨɤ. 

В ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɜɫɟ ɷɬɨ ɭɫɥɨɜɧɨ, ɢɛɨ ɜɪɹɞ ɥɢ ɤаɠɞɵɣ ɪаɡ 
ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɜɤɥаɞɟ ɜ ɨɬɞɟɥɶɧɭɸ «ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɭɸ» ɤɨɪɨɛɨɱɤɭ, 
ɤɨɬɨɪаɹ ɥɹɠɟɬ ɜ ɧɭɠɧɨɟ ɜɪɟɦɹ ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ «ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩаɡ-
ɥа» ɨɛɭɱаɸɳɟɝɨɫɹ. Кɨɦɩɟɬɟɧɬɧɨɫɬɶ ɜɫɟ-ɬаɤɢ ɢɧɬɟɝɪаɥɶɧа ɢ ɮɨɪɦɢɪɭɟɬ-
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ɫɹ «Ɂɍɇ ɢ В» ɩɨ ɦɟɪɟ ɢɯ ɜɨɫɬɪɟɛɨɜаɧɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɫаɦɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɢɥɢ ɟё ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɦɨɞɟɥɢ. А ɭɱɟɛɧɵɟ ɨɛɴɟɤɬɵ ɢ ɩɨɫɬаɧɨɜɤɢ 
ɡаɞаɱ, ɫɜɹɡаɧɧɵɟ ɫ ɧɢɦɢ, ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɢɜɧɵɦɢ ɧɨɫɢɬɟɥɹɦɢ ɷɥɟɦɟɧ-
ɬɨɜ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ, ɨɛɳɟɧаɭɱɧɵɯ ɢ ɫɨɰɢɨɤɭɥɶɬɭɪɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɬɨɥɶɤɨ ɟɫɥɢ ɨɧɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɪаɡɜɢɬɢɹ ɬɟɯɧɨ-
ɫɮɟɪɵ ɢ ɬɟɯɧɨɥɨɝɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɨɛɥɢɤ. 

ɂɧɠɟɧɟɪɧɨɟ, ɤаɤ ɬаɤɨɜɨɟ, ɩɪɟɞɩɨɥаɝаɟɬ ɰɟɥɟɧаɩɪаɜɥɟɧɧɭɸ ɩɪаɝ-
ɦаɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɨɧаɥɶɧɨɫɬɶ. В ɫɜɨɸ ɨɱɟɪɟɞɶ, ɝɟɨɦɟɬɪɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ (ɌɈ) ɧɟ ɬɨɥɶɤɨ ɫаɦа ɩɨ ɫɟɛɟ ɨɛɟɫɩɟɱɢɜаɟɬ ɢɯ ɮɭɧɤɰɢɨɧаɥɶ-
ɧɨɫɬɶ, ɧɨ ɢ ɹɜɥɹɟɬɫɹ ɤаɤ ɛɵ ɜɦɟɫɬɢɥɢɳɟɦ ɞɪɭɝɢɯ ɮɢɡɢɱɟɫɤɢɯ ɯаɪаɤɬɟ-
ɪɢɫɬɢɤ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɌɈ, ɮɨɪɦɢɪɭɟɬ ɡɪɢɬɟɥɶɧɵɣ 
ɨɛɪаɡ (ɞɢɡаɣɧ ɡɞɟɫɶ ɡаɬɪаɝɢɜаɬɶ ɧɟ ɛɭɞɟɦ). 

Ɍаɤаɹ ɬɨɱɤа ɡɪɟɧɢɹ ɧа ɰɟɥɢ ɢ ɫɨɞɟɪɠаɧɢɟ ɭɱɟɛɧɵɯ ɡаɞаɱ ɭɠɟ ɞаɜɧɨ 
ɧɟ ɹɜɥɹɟɬɫɹ ɧɨɜɨɣ ɜ ɩɪаɤɬɢɤɟ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜɨɨɛɳɟ. Эɬɨ 
ɪɟаɥɶɧɨɫɬɶ, ɫɜɹɡаɧɧаɹ ɧɟ ɬɨɥɶɤɨ ɫ ɪɟаɥɢɡаɰɢɟɣ «ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɯ ɩɨɞ-
ɯɨɞɨɜ» (КП). (ɍɩɨɬɪɟɛɥɹɟɦ ɷɬɨ ɩɨɧɹɬɢɟ (КП) ɢ ɞɪɭɝɢɟ ɨɞɧɨɤɨɪɟɧɧɵɟ 
ɜɵɧɭɠɞɟɧɧɨ – ɦɨɞа…) Ʌɭɱɲɟ ɝɨɜɨɪɢɬɶ ɨ ɩɪɨɟɤɬɧɨ-ɞɟɹɬɟɥɶɧɨɫɬɧɵɯ 
ɩɨɞɯɨɞаɯ ɢ ɦɟɬɨɞаɯ, ɩɨɫɤɨɥɶɤɭ ɷɬа ɦɨɞа ɤ ɫɭɬɢ ɞɟɥа ɧɢɱɟɝɨ ɧɟ ɞɨɛаɜɥɹ-
ɟɬ ɢ ɟɟ ɧɟ ɦɟɧɹɟɬ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɤɨɝɞа ɩɪɟɞɵɞɭɳɢɟ «ɤɨɦɩɟɬɟɧɬɧɨɫɬ-
ɧɵɟ ɰɟɥɢ» ɧа ɩɨɱɜɟ ɪɨɫɫɢɣɫɤɨɝɨ ВɌɈ ɧɟ ɞɨ ɤɨɧɰа ɪɟаɥɢɡɨɜаɧɵ, ɧаɥɢɰɨ 
ɩɪɢɡɧаɤɢ ɧɨɜɵɯ ɬɟɡɢɫɨɜ ɢ ɬɟɧɞɟɧɰɢɣ, ɧɟɤɨɝɞа ɫɮɨɪɦɭɥɢɪɨɜаɧɧɵɯ 
ɜ ɪаɦɤаɯ ɢɧɢɰɢаɬɢɜ МɌɂ (Маɫɫаɱɭɫɟɬɫɤɨɝɨ Ɍɂ). Ɉɧɢ ɨɬɪаɠɟɧɵ ɜ ɬаɤ 
ɧаɡɵɜаɟɦɵɯ ɫɬаɧɞаɪɬаɯ CDIO (ɡаɦɵɲɥɹɣ, ɩɪɨɟɤɬɢɪɭɣ, ɪɟаɥɢɡɭɣ, ɩɪɢ-
ɦɟɧɹɣ), ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ ɜɫɟ ɛɨɥɶɲɟ ɬɟɯɧɢɱɟɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟ-
ɬɨɜ ɫɬɪɨɹɬ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ Ɋɨɫɫɢɢ [1]. ɇаɞɨ ɩɪɟɞɩɨɥа-
ɝаɬɶ, ɱɬɨ ɷɬɨɬ ɩɪɨɰɟɫɫ ɛɭɞɟɬ ɫɬɢɦɭɥɢɪɨɜаɬɶɫɹ ɢ ɞаɥɟɟ ɤаɤ аɥɶɬɟɪɧаɬɢɜа 
ɧɟɞɨɫɬаɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɵɞɭɳɢɯ, ɩɪаɤɬɢɱɟɫɤɢ ɮɨɪɦаɥɶɧɵɯ, 
ɧɨ ɩɨɬɪɟɛɨɜаɜɲɢɯ ɧɟɦаɥɵɯ ɭɫɢɥɢɣ ɢ ɠɟɪɬɜ ɪɟɮɨɪɦаɰɢɣ. Ȼɨɥɟɟ ɬɨɝɨ, 
ɜ ɋɤɨɥɤɨɜɨ ɭɠɟ ɝɨɬɨɜɵ ɩɪɨɟɤɬɵ ɧɨɜɵɯ ɪɢɫɤɨɜаɧɧɵɯ ɦɨɞɟɥɟɣ ɨɛɪаɡɨɜа-
ɧɢɹ ɞɨ 2030 ɝ. ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɷɬаɩаɦɢ ɜ 2020 ɢ 2025 ɝɝ. [15]  

Ваɠɧɨɣ ɢ ɨɞɧɨɣ ɢɡ ɩɟɪɜɢɱɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɰɟ-
ɥɢ ɧаɱаɥɶɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬаɧɨɜɢɬɫɹ ɨɫɜɨɟɧɢɟ ɦɟɬɨɞɢɤɢ 
ɰɟɥɟɜɨɝɨ ɩɨɢɫɤа ɢ аɧаɥɢɡа ɢɫɯɨɞɧɨɣ ɬɟɤɫɬɨɜɨɣ, ɫɢɦɜɨɥɢɱɟɫɤɨɣ ɢ ɝɪа-
ɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦаɰɢɢ (ɛаɡ ɞаɧɧɵɯ ɢ ɩɪɨɬɨɬɢɩɨɜ) ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɫɨ-
ɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɢ аɩɩаɪаɬɧɵɯ ɫɪɟɞɫɬɜ. А ɜ ɪаɦɤаɯ ɩɨɫɥɟɞɭɸ-
ɳɢɯ ɦɨɞɟɥɟɣ ɩɪɨɟɤɬɧɨ-ɞɟɹɬɟɥɶɧɨɫɬɧɵɯ ɡаɞаɱ – ɨɫɜɨɟɧɢɟ ɩɪɢɟɦɨɜ ɫɢɧ-
ɬɟɡа ɧа ɨɫɧɨɜɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɩɪɨɬɨɬɢɩɨɜ, ɜаɪɢаɧɬɨɜ ɧɨɜɵɯ ɦɨɞɟɥɟɣ 
ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɛɨɪа ɥɭɱɲɢɯ ɢɡ ɧɢɯ. Ⱦɪɭɝɢɦɢ ɫɥɨɜаɦɢ, ɨɫɜɨɟɧɢɟ 
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ɦɟɬɨɞɢɤ ɢ ɩɪɢɟɦɨɜ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɷɜɪɢɫɬɢɤɢ ɧа ɛаɡɟ ɩɪɨ-
ɟɤɬɧɨɣ ɞɢɞаɤɬɢɤɢ. Эɬɨ ɨɫɧɨɜа ɞɥɹ ɨɜɥаɞɟɧɢɹ ɨɛɭɱаɸɳɢɦɢɫɹ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɦɢ ɡɧаɧɢɹɦɢ, ɭɦɟɧɢɹɦɢ, ɧаɜɵɤаɦɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɧɠɟɧɟɪɧɨɣ 
ɦɟɧɬаɥɶɧɨɫɬɢ. Ɉɧа ɫɩɟɰɢɮɢɱɧа ɢ ɨɬɥɢɱаɟɬɫɹ ɨɬ ɧаɭɱɧɨ-аɤаɞɟɦɢɱɟɫɤɨɣ, 
ɩɨɫɤɨɥɶɤɭ ɧаɩɪаɜɥɟɧа ɧа аɧаɥɢɡ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɯɧɨɫɮɟɪɟ 
ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɢɯ ɬɜɨɪɱɟɫɤɨɟ ɩɪɟɨɛɪаɡɨɜаɧɢɟ. Эɬɨ ɫɢɧɬɟɡ ɧɨɜɵɯ ɫɬɪɭɤ-
ɬɭɪ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɬɢɦɢɡаɰɢɹ ɢɯ ɩаɪаɦɟɬɪɨɜ, ɜ ɱаɫɬɧɨɫɬɢ ɝɟɨɦɟɬɪɢɢ, 
ɤаɤ ɨɫɧɨɜɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɪɭɝɢɯ ɮɢɡɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɬɟɯɧɢɤɢ. 
В ɦɟɬɨɞɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦ ɮɪɨɧɬаɥɶɧɵɣ ɩɟɪɟɯɨɞ 
ɤ ɩɪɨɟɤɬɧɵɦ ɩɨɫɬаɧɨɜɤаɦ ɭɱɟɛɧɵɯ ɡаɞаɱ ɢ аɤɰɟɧɬаɦ ɧа ɩɪɨɟɤɬɧɨɣ ɥɨ-
ɝɢɤɟ ɢ ɞɢɞаɤɬɢɤɟ, ɢ ɷɬɢ ɫɨɫɬаɜɥɹɸɳɢɟ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɧаɩɪɢɦɟɪ ɜ ɪаɛɨ-
ɬаɯ [2–8, 14]. 

Ɋаɫɲɢɪɟɧɢɟ ɷɬɢɯ ɩɨɞɯɨɞɨɜ ɜɢɞɢɬɫɹ ɜ ɛɨɥɟɟ ɪаɧɧɟɦ ɩɟɪɟɯɨɞɟ ɨɬ 
аɤаɞɟɦɢɱɟɫɤɨɝɨ ɹɡɵɤа ɨɬɞɟɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ ɢɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɬɪа-
ɞɢɰɢɣ ɤ ɢɧɬɟɝɪɢɪɭɸɳɢɦ ɩɨɫɬаɧɨɜɤаɦ ɡаɞаɱ ɢ ɦɟɬɨɞаɦ ɧа ɨɫɧɨɜɟ ɩɪɢ-
ɤɥаɞɧɨɝɨ ɢ ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɹɡɵɤа ɬɟɯɧɢɤɢ. Маɫɫɢɜɵ ɡɧаɧɢɣ, ɦɟɬɨɞɵ 
ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢ аɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɪаɡɧɵɯ ɮɨɪɦ ɢɧ-
ɮɨɪɦаɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɨ ɦɧɨɝɨɦ 
«ɭɩаɤɨɜаɧɵ» ɜ ɩɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (SOFT) ɢ ɛаɡɵ ɞаɧɧɵɯ. Эɬɢ 
ɪаɡɧɨɨɛɪаɡɧɵɟ SOFT ɭɠɟ ɧаɞɨ ɪаɫɫɦаɬɪɢɜаɬɶ ɤаɤ ɟɫɬɟɫɬɜɟɧɧɨɟ ɞɨɩɨɥ-
ɧɟɧɢɟ ɤ ɨɛɴɟɦаɦ ɩаɦɹɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɛɢɨɥɨɝɢɱɟɫɤɨ-
ɝɨ ɩɪɨɰɟɫɫɨɪа. Пɪɢ ɷɬɨɦ «ɝɨɥɨɜа» ɨɛɭɱаɸɳɟɝɨɫɹ ɞɨɥɠɧа ɛɵɬɶ ɜ ɨɫ-
ɧɨɜɧɨɦ ɧаɩɪаɜɥɟɧа ɧа ɨɫɜɨɟɧɢɟ ɧаɜɵɤɨɜ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ аɧаɥɢɡа ɩɪɨ-
ɛɥɟɦɧɨɣ ɫɢɬɭаɰɢɢ, ɦɟɬɨɞɢɤɢ ɢ ɩɪаɤɬɢɤɢ аɧаɥɢɡа ɩɪɨɬɨɬɢɩɨɜ, 
ɩɪаɜɢɥɶɧɵɯ ɩɨɫɬаɧɨɜɨɤ ɰɟɥɟɣ, ɫɭɝɭɛɨ ɬɜɨɪɱɟɫɤɢɯ ɭɱɟɛɧɵɯ ɡаɞаɱ ɪаɡ-
ɧɨɝɨ ɭɪɨɜɧɹ, ɜɵɛɨɪа ɥɭɱɲɢɯ ɪɟɲɟɧɢɣ ɢɡ аɥɶɬɟɪɧаɬɢɜɧɵɯ [2, 3, 6, 13]. 
ȿɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪаɡɨɦ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ аɧаɥɢɡɭ ɬɟɯ-
ɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɫɬɨɹɧɢɣ, ɬаɤ ɤаɤ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ 
ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɢ ɨɬɧɨɲɟɧɢɹ ɧаɪɹɞɭ ɫ ɜɪɟɦɟɧɧɵɦɢ ɢ ɨɩɪɟɞɟɥɹɸɬ ɜɫɟ ɜ 
ɷɬɨɦ ɦɢɪɟ ɫ ɟɝɨ ɟɫɬɟɫɬɜɟɧɧɨɣ ɩɪɢɪɨɞɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɢ ɢɫɤɭɫɫɬɜɟɧ-
ɧɨɣ – ɩɪɨɞɭɤɬаɦɢ ɢɧɠɟɧɟɪɢɢ. 

Вɫё ɛɨɥɟɟ ɜаɠɧɵɦɢ ɞɥɹ ɨɛɭɱаɸɳɟɝɨɫɹ ɫɬаɧɨɜɹɬɫɹ ɡɧаɧɢɹ, ɧаɜɵɤɢ 
ɢ ɭɦɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɰɟɥɟɩɨɥаɝаɧɢɹ ɧа ɨɫɧɨɜɟ аɧаɥɢɡа ɤɨɧɤɪɟɬ-
ɧɨɣ ɫɢɫɬɟɦɧɨɣ ɫɢɬɭаɰɢɢ, ɭɜɟɪɟɧɧаɹ ɨɪɢɟɧɬаɰɢɹ ɜ ɫɪɟɞɟ аɥɝɨɪɢɬɦɢɱɟ-
ɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɠɟɥаɟɦɨɝɨ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɧɮɨɪɦаɰɢɢ (SOFT), 
ɫɨɡɧаɬɟɥɶɧɨɟ ɢ ɤɨɪɪɟɤɬɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ ɞɥɹ ɷɬɢɯ 
ɫɢɫɬɟɦ. Цɟɥɶ ɜ ɟё ɧɟɷɥɟɦɟɧɬаɪɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɟ «ɜɟɤɬɨɪɧа» ɢ ɩɪɟɞɩɨ-
ɥаɝаɟɬ ɭɤаɡаɧɢɟ ɤаɤ ɫɨɫɬаɜɥɹɸɳɢɯ ɠɟɥаɟɦɨɝɨ, ɬаɤ ɢ ɪɟɫɭɪɫɨɜ ɜ ɜɢɞɟ ɭɫ-
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ɥɨɜɢɣ ɢ ɨɝɪаɧɢɱɟɧɢɣ. Ɏɨɪɦɭɥɢɪɨɜɤа ɩɪɟɞɩɨɱɬɟɧɢɣ ɬɟɯ ɢɥɢ ɢɧɵɯ ɩɨɤа-
ɡаɬɟɥɟɣ ɤаɱɟɫɬɜа ɩɪɢ ɜɵɛɨɪɟ ɥɭɱɲɢɯ ɪɟɲɟɧɢɣ ɬɨɠɟ ɨɫɬаɟɬɫɹ ɡа ɱɟɥɨɜɟ-
ɤɨɦ, ɩɨɤа ɨɧ «ɩɪɨɟɤɬɢɪɭɟɬ ɞɥɹ ɫɟɛɹ», ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɪаɦɤаɯ ɭɱɟɛɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ. Ɍаɤɨɟ ɪаɡɞɟɥɟɧɢɟ ɮɭɧɤɰɢɢ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ ɢ ɦаɲɢɧɨɣ 
ɜ ɩɪɨɰɟɫɫɟ аɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪаɡɨɜаɧɢɢ ɢɧɮɨɪɦаɰɢɢ ɧɟ ɡаɬɪаɝɢ-
ɜаɟɬ ɰɟɧɧɨɫɬɧɵɟ ɱɟɥɨɜɟɱɟɫɤɢɟ ɤаɬɟɝɨɪɢɢ ɢ ɜ ɷɬɨɦ ɫɦɵɫɥɟ ɧɟ ɞɨɥɠɧɨ 
ɜɵɡɵɜаɬɶ ɨɩаɫɟɧɢɣ. ȿɳɟ ɡаɞɨɥɝɨ ɞɨ ɫɨɜɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ ɪаɡɜɢɬɢɹ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɇ. Вɢɧɟɪ ɩɪɟɞɜɢɞɟɥ ɬаɤɨɟ ɪаɡɞɟɥɟɧɢɟ ɢɧ-
ɬɟɥɥɟɤɬɭаɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɫɮɨɪɦɭɥɢɪɨɜаɜ ɬɟɡɢɫ ɧɟɢɡɛɟɠɧɨɣ ɩɟɪɫɩɟɤɬɢ-
ɜɵ: «ɑɟɥɨɜɟɤɭ “ɱɟɥɨɜɟɱɟɫɤɨɟ” – ɦаɲɢɧɟ “ɦаɲɢɧɧɨɟ”» (ɰɢɬɢɪɭɟɦ [9] ɩɨ 
ɩаɦɹɬɢ). Пɨ ɷɬɨɦɭ ɩɭɬɢ ɢɞɟɬ ɩɟɪɟɞɨɜаɹ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤаɹ ɩɪаɤ-
ɬɢɤа, ɪаɫɩɨɥаɝаɹ ɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɪɟɞɫɬɜаɦɢ ɨɩɟɪаɬɢɜɧɨɝɨ ɝɪаɮɢɱɟ-
ɫɤɨɝɨ (ɜɢɡɭаɥɶɧɨɝɨ) ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪаɤɬɢɱɟ-
ɫɤɢ ɧа ɢɧɬɭɢɬɢɜɧɨɦ ɭɪɨɜɧɟ ɜɢɡɭаɥɶɧɨ ɮɨɪɦɢɪɨɜаɬɶ ɠɟɥаɟɦɵɟ аɥɝɨɪɢɬ-
ɦɵ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɜ ɪаɦɤаɯ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɛɥаɫɬɢ [10]. 

Пɪɢɜɟɞɟɦ ɜ ɷɬɨɦ аɫɩɟɤɬɟ аɜɬɨɪɢɬɟɬɧɨɟ ɦɧɟɧɢɟ ɢɡɜɟɫɬɧɨɝɨ ɫɩɟɰɢа-
ɥɢɫɬа ɢ ɩɟɞаɝɨɝа ɜ ɨɛɥаɫɬɢ ɩɪɢɤɥаɞɧɨɣ ɦаɬɟɦаɬɢɤɢ [11]: «Мɟɬɨɞɢɤа 
ɢ ɩɪаɤɬɢɤа ɩɪɢɦɟɧɟɧɢɹ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɧа ɛаɡɟ ɢɧɮɨɪɦаɰɢɨɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɫɬɟɩɟɧɧɨ ɫɦɟɳаɟɬ аɤɰɟɧɬɵ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɢɧɫɬɪɭ-
ɦɟɧɬаɥɶɧɵɯ ɧаɜɵɤɨɜ ɱɟɥɨɜɟɤа (ɪɟɲɟɧɢɹ аɥɝɟɛɪаɢɱɟɫɤɢɯ, ɞɢɮɮɟɪɟɧɰɢ-
аɥɶɧɵɯ ɢ ɢɧɬɟɝɪаɥɶɧɵɯ ɭɪаɜɧɟɧɢɣ, ɧɟɪаɜɟɧɫɬɜ ɢ ɬ.ɩ.) ɤ ɨɜɥаɞɟɧɢɸ ɢɫ-
ɤɭɫɫɬɜɨɦ ɤɨɪɪɟɤɬɧɨɝɨ ɫɨɫɬаɜɥɟɧɢɹ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɧа ɨɫɧɨɜɟ 
ɜɵɲɟɭɤаɡаɧɧɵɯ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɫɨɨɬɧɨɲɟɧɢɣ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɥɭɱɟ-
ɧɢɹ ɪɟɲɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɪɨɝɪаɦɦɧɵɦɢ ɫɪɟɞɫɬɜаɦɢ». Пɪɢɦɟɪ 
ɪɟаɥɢɡаɰɢɢ ɷɬɢɯ ɬɟɡɢɫɨɜ ɢɡɥɨɠɟɧ ɜ [12]. 

ɂɧɟɪɰɢɹ ɬɪаɞɢɰɢɨɧɧɨɣ ɪɨɥɢ ɱɟɥɨɜɟɤа ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɩɪɨ-
ɟɤɬɧɵɯ ɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɡаɞаɱ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɥɨɠɢɬɶ ɬаɤɭɸ аɧаɥɨ-
ɝɢɸ. ɇɢɤɨɝɞа ɠɟ ɧɟ ɛɵɥɨ ɬɪɟɜɨɝ ɨɛ ɭɝɪɨɡɟ ɩɨɬɟɪɢ ɬɜɨɪɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨ-
ɫɬɟɣ ɨɛɭɱаɸɳɢɦɢɫɹ ɤаɤ ɛɭɞɭɳɢɦɢ ɫɩɟɰɢаɥɢɫɬаɦɢ, ɟɫɥɢ ɨɧɢ ɩɨɥɶɡɭɸɬ-
ɫɹ ɫɩɪаɜɨɱɧɢɤɨɦ, аɩɩаɪаɬɧɵɦ ɢɥɢ ɩɪɨɝɪаɦɦɧɵɦ аɧаɥɢɡаɬɨɪɨɦ ɫɩɟɤɬɪа 
ɤɪɢɜɨɣ, а ɧɟ ɢɳɭɬ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɹɞа Ɏɭɪɶɟ «ɜɪɭɱɧɭɸ». 

Пɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɨɫɮɟɪɵ ɫɬɪɟɦɢɬɟɥɟɧ. ɂ ɟɫɥɢ 
ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɜɧаɱаɥɟ ɩɪɟɞɩɨɥаɝаɟɬ ɤɨɦɩаɤɬɧɨɟ ɢɡɭɱɟɧɢɟ ɤɨɦɩɥɟɤɫа 
ɧɟɤɢɯ ɛаɡɨɜɵɯ ɞɢɫɰɢɩɥɢɧ, а ɩɨɬɨɦ ɢɯ ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ 
ɢɧɠɟɧɟɪɧɨɣ ɩɪаɤɬɢɤɢ, ɬɨ ɤɨ ɜɪɟɦɟɧɢ ɡаɜɟɪɲɟɧɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ 
ɩɪɨɰɟɫɫа ɧɟɦаɥɨ ɦɟɬɨɞɨɜ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɪɢɧɰɢɩɨɜ, ɬɟɯɧɨɥɨɝɢɣ, ɦа-
ɬɟɪɢаɥɨɜ ɢɡɦɟɧɹɟɬɫɹ, а ɫɢɫɬɟɦɧаɹ ɫɢɬɭаɰɢɹ ɫɬаɧɨɜɢɬɫɹ ɢɧɨɣ. Пɨɷɬɨɦɭ 
ɭɱɟɛɧаɹ ɩаɪаɞɢɝɦа ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɢ ɞɨɥɠɧа ɛаɡɢɪɨɜаɬɶɫɹ ɧа 
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ɞɟɹɬɟɥɶɧɨɫɬɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɞɢɞаɤɬɢɤɟ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɛɭɞɭɳɟɦɭ ɫɩɟ-
ɰɢаɥɢɫɬɭ ɟɫɬɟɫɬɜɟɧɧɨ ɢ ɩɨɫɬɨɹɧɧɨ ɮɨɪɦɢɪɨɜаɬɶ ɢɧɠɟɧɟɪɧɵɣ ɦɟɧɬаɥɢ-
ɬɟɬ. Пɨɫɥɟɞɨɜаɬɟɥɶɧɨɟ ɩɪɢɜɥɟɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧаɪɧɵɯ ɡɧаɧɢɣ 
ɛɭɞɟɬ ɷɮɮɟɤɬɢɜɧɟɟ ɩɨ ɦɟɪɟ ɢɯ ɜɨɫɬɪɟɛɨɜаɧɧɨɫɬɢ. Эɬɨ ɨɛɟɫɩɟɱɢɬ ɛɵɫɬ-
ɪɭɸ аɞаɩɬаɰɢɸ ɜɵɩɭɫɤɧɢɤа ɤ ɢɧɠɟɧɟɪɧɨɣ ɩɪаɤɬɢɤɟ ɜ ɟё ɪаɡɧɵɯ ɮɨɪɦаɯ 
ɢ ɫɮɟɪаɯ. Пɪɢ ɷɬɨɦ ɪаɡɜɢɬɢɟ ɫɨɞɟɪɠаɧɢɹ ɢ ɦɟɬɨɞɨɜ ɫаɦɢɯ ɤɥаɫɫɢɱɟɫɤɢɯ 
ɞɢɫɰɢɩɥɢɧ ɢ ɪаɡɥɢɱɧɵɯ ɜɟɬɜɟɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɪаɡɞɟɥɨɜ ɦаɬɟɦаɬɢɤɢ, ɟɫ-
ɬɟɫɬɜɟɧɧɨ, ɢɞɟɬ ɜ ɪаɦɤаɯ ɢɯ ɜɧɭɬɪɟɧɧɟɣ ɧаɭɱɧɨɣ ɥɨɝɢɤɢ ɢ ɩɨɧɹɬɢɣ. 

Ɏɭɧɞаɦɟɧɬаɥɶɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɧɟɨɛɯɨɞɢɦаɹ ɞɥɹ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ, ɛɨɥɟɟ ɧаɞɟɠɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨ ɨɛɟɫɩɟ-
ɱɢɜаɟɬɫɹ ɧа ɟё ɡаɜɟɪɲаɸɳɟɣ ɫɬаɞɢɢ ɡа ɫɱɟɬ ɟɦɤɢɯ «аɤаɞɟɦɢɱɟɫɤɢɯ» 
ɨɛɨɛɳɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ аɛɫɬɪаɤɬɧɵɯ ɮɨɪɦаɯ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɥɨ-
ɝɢɱɧɨ ɡаɜɟɪɲаɬɶ ɨɛɪаɡɨɜаɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɜ ɜɵɫɲɟɣ ɬɟɯɧɢɱɟɫɤɨɣ ɲɤɨ-
ɥɟ [13]. Пɨɜɨɞ ɞɥɹ ɬаɤɢɯ ɨɛɨɛɳɟɧɢɣ ɧа ɡаɜɟɪɲаɸɳɟɣ ɫɬаɞɢɢ ɛɭɞɟɬ 
ɢ ɜ ɪаɦɤаɯ ȽȽП. Ɂа ɩɪɢɦɟɪаɦɢ ɞаɥɟɤɨ ɯɨɞɢɬɶ ɧɟ ɧаɞɨ, ɢɦɟɹ ɜ ɜɢɞɭ, ɧа-
ɩɪɢɦɟɪ, ɢɫɫɥɟɞɨɜаɧɢɹ ɤɨɥɥɟɝ ɩɨ ɩɪɢɤɥаɞɧɨɣ ɢ ɮɭɧɞаɦɟɧɬаɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ, ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɧа КȽП. 

Ɋаɧɧɟɟ «аɤаɞɟɦɢɱɟɫɤɨɟ ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɨɟ ɧаɱаɥɨ», ɱɬɨ ɯɨɪɨɲɨ 
ɢɡɜɟɫɬɧɨ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɩɟɰɢаɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɬɨɪɧɵɯ ɨɛɪаɳɟɧɢɣ ɤ ɧɟɦɭ (а ɧɟ ɨɩɨɪɟ), 
ɬаɤ ɤаɤ ɨɧɨ ɧɟ ɢɦɟɥɨ ɩɨɞ ɫɨɛɨɣ ɩɪɢɤɥаɞɧɨɣ ɨɫɧɨɜɵ ɤаɤ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɦɨɬɢɜаɰɢɢ ɤ ɨɫɜɨɟɧɢɸ. ɇаɩɪɢɦɟɪ, ɨɞɢɧаɤɨɜɵɟ ɩɨ ɫɬɪɭɤɬɭɪɟ ɭɪаɜɧɟɧɢɹ 
(ɥɸɛɨɝɨ ɬɢɩа), ɧɨ ɡаɩɢɫаɧɧɵɟ ɧа ɨɫɧɨɜɟ ɪаɡɧɵɯ ɫɢɫɬɟɦ ɫɢɦɜɨɥɨɜ ɩɟɪɟ-
ɦɟɧɧɵɯ ɢɥɢ ɮɨɪɦ ɡаɩɢɫɢ, ɤаɤ ɩɪаɜɢɥɨ, ɜɨɫɩɪɢɧɢɦаɸɬɫɹ ɨɛɭɱаɟɦɵɦɢ 
ɤаɤ ɪаɡɧɵɟ ɢ… «ɜɫё ɩɨɬɨɦ ɩɨɜɬɨɪɢɬɫɹ ɫɧаɱаɥа». 

Эɬɢ ɩɪɨɛɥɟɦɵ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɯаɪаɤɬɟɪɧɵ ɩɪаɤɬɢɱɟɫɤɢ 
ɞɥɹ ɜɫɟɯ ɢɧɠɟɧɟɪɧɵɯ ɲɤɨɥ. Ɉɛɳɟɩɪɢɡɧаɧɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ, ɜ ɱаɫɬɧɨɫɬɢ ɪɨɫɫɢɣɫɤɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ, ɝɥаɜɧɵɦ 
ɨɛɪаɡɨɦ ɩɪɟɩɹɬɫɬɜɭɟɬ, ɤɪɨɦɟ ɜɵɲɟɭɤаɡаɧɧɵɯ ɮаɤɬɨɪɨɜ, ɜɫɟ ɟɳɟ ɬɪаɞɢ-
ɰɢɨɧɧаɹ ɞɢɫɤɪɟɬɧɨ-ɞɢɫɰɢɩɥɢɧаɪɧаɹ ɫɬɪɭɤɬɭɪа ɨɫɧɨɜɧɵɯ ɨɛɪаɡɨɜаɬɟɥɶ-
ɧɵɯ ɩɪɨɝɪаɦɦ. Ɍаɦ, ɝɞɟ ɫɨɡɞаɧɵ ɭɫɥɨɜɢɹ, ɷɬɨɬ ɧɟɞɨɫɬаɬɨɤ ɧɟɫɤɨɥɶɤɨ 
ɧɢɜɟɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬаɤ ɧаɡɵɜаɟɦɵɯ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɨɛɪаɡɨɜа-
ɬɟɥɶɧɵɯ ɬɪаɟɤɬɨɪɢɣ. ɇɨ ɩɪɢ ɷɬɨɦ, ɬаɤ ɢɥɢ ɢɧаɱɟ, ɡɧаɧɢɹ ɨɫɬаɸɬɫɹ 
ɫɬɪɭɤɬɭɪɢɪɨɜаɧɧɵɦɢ ɧа ɨɫɧɨɜɟ ɨɬɞɟɥɶɧɵɯ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɫɜɹɡɢ 
ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɧɨɦɢɧаɥɶɧɵ ɢ ɨɩɨɫɪɟɞɨɜаɧɵ, ɩɨɫɤɨɥɶɤɭ ɛаɡɢɪɭɸɬɫɹ 
ɧа «ɡɧаɧɢɟɜɨɣ» ɩаɪаɞɢɝɦɟ. 

Пɨɥаɝаɟɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɧаɱаɥɶɧɨɣ ɢɧɠɟɧɟɪɧɨɣ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɜ ɰɟɥɨɦ ɨɩɟɪɟɠаɸɬ ɤа-
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ɱɟɫɬɜɨ ɩɪɟɞɦɟɬɧɨɝɨ ɢ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠаɧɢɹ. Эɬɨ ɫɧɢɠаɟɬ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫа ɮɨɪɦɢɪɨɜаɧɢɹ ɤɨɦɩɟɬɟɧɬɧɨɝɨ ɢɧɠɟɧɟɪа. ɇа ɫɬаɞɢɢ 
ɨɛɭɱɟɧɢɹ ɨɧ ɩɨɥɭɱаɟɬ ɞɢɫɰɢɩɥɢɧаɪɧɵɟ ɡɧаɧɢɹ ɜ ɧɟɫɢɫɬɟɦаɬɢɡɢɪɨɜаɧ-
ɧɨɦ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɢɞɟ, а ɩɨɫɥɟɞɭɸɳаɹ ɧɟɨɛɯɨɞɢɦаɹ ɜ ɩɪɨɰɟɫɫɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɟɫɬɪɭɤɬɭɪɢɡаɰɢɹ ɢ ɢɧɬɟɝɪаɰɢɹ ɤаɤ ɛɵ ɩɨɪɭɱаɸɬɫɹ ɟɦɭ 
ɫаɦɨɦɭ. Пɪɨɰɟɫɫ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ аɞаɩɬаɰɢɢ ɜɵɩɭɫɤɧɢɤа ɩɪɨɯɨɞɢɬ, 
ɤаɤ ɩɪаɜɢɥɨ, ɭɠɟ ɡа ɩɪɟɞɟɥаɦɢ ɜɭɡа. 

Ɉɫɧɨɜɨɣ ɞɥɹ ɤɨɧɫɨɥɢɞаɰɢɢ ɷɥɟɦɟɧɬɨɜ ɞɢɫɰɢɩɥɢɧаɪɧɵɯ ɹɡɵɤɨɜ, 
ɩɨɧɹɬɢɣ ɢ ɦɟɬɨɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɞɟɹɬɟɥɶɧɨɫɬɧɵɟ ɢ ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɩɨɞ-
ɯɨɞɵ, ɜ ɤɨɬɨɪɵɯ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɟɫɬɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɦɨɠɟɬ ɫɵɝɪаɬɶ 
ɭɧɢɮɢɰɢɪɨɜаɧɧаɹ ɫɬɪɭɤɬɭɪа ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜаɸɳаɹ ɮɪаɤɬаɥɶ-
ɧɨɫɬɶ ɨɫɧɨɜɧɨɣ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɩɪɨɝɪаɦɦɵ [13]. 

В ɪаɦɤаɯ ɤаɠɞɨɝɨ ɧаɩɪаɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɧа ɨɛɴɟɤɬɧɨɦ ɭɪɨɜɧɟ 
ɢ ɭɪɨɜɧɟ ɢɯ ɪаɡɧɨɨɛɪаɡɧɵɯ ɦɨɞɟɥɟɣ ɠɟɥаɬɟɥɶɧа ɢɧɜаɪɢаɧɬɧаɹ ɬɪаɤɬɨɜɤа 
ɦɢɧɢɦаɥɶɧɵɯ ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɫɦɵɫɥɨɜɵɯ ɟɞɢɧɢɰ ɥɸɛɨɝɨ ɹɡɵɤа – ɫɥɨɜ 
(ɬɟɪɦɢɧɨɜ). ɑɟɦ ɪаɧɶɲɟ ɛɭɞɭɳɢɣ ɢɧɠɟɧɟɪ ɧаɱɧɟɬ ɝɨɜɨɪɢɬɶ ɧа ɮɭɧɤɰɢɨ-
ɧаɥɶɧɨɦ ɹɡɵɤɟ ɫɜɨɟɣ ɛɭɞɭɳɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɬɟɦ ɪаɧɶɲɟ ɮɨɪɦɢɪɭɸɬɫɹ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧаɹ ɥɟɤɫɢɤа ɢ ɫɥɨɜаɪɶ, ɟɝɨ ɢɧɠɟɧɟɪɧаɹ ɦɟɧɬаɥɶɧɨɫɬɶ. 
Ƚɟɨɦɟɬɪɢɹ ɞɟɬаɥɢ ɤаɤ ɦɢɧɢɦаɥɶɧɨɣ ɰɟɥɨɫɬɧɨɣ ɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɟɞɢɧɢɰɵ 
ɋȿ ɦɨɠɟɬ ɪаɫɫɦаɬɪɢɜаɬɶɫɹ ɤаɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɫɥɨɜɨ – ɧɨɫɢɬɟɥɶ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɨɝɨ ɫɦɵɫɥа, аɧаɥɨɝɢɱɧɨ ɫɥɨɜɭ – ɨɫɧɨɜɧɨɦɭ ɧɨɫɢɬɟɥɸ ɫɦɵɫɥа 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤа. Ɏɨɪɦɨɨɛɪаɡɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ – ɤаɤ аɧаɥɨɝɢ 
ɛɭɤɜ, а ɢɯ ɜɢɡɭаɥɶɧɵɟ ɨɬɨɛɪаɠɟɧɢɹ – ɝɪаɮɟɦɵ. ɂ ɷɬɢ «ɤɨɧɫɬɪɭɤɬɢɜɧɨ-
ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɫɥɨɜа ɢ ɛɭɤɜɵ» ɞɨɥɠɧɵ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɢ ɫɨɫɬаɜɥɹɬɶ 
ɨɫɧɨɜɭ ɹɡɵɤа «ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ»… ȿё ɩɪɟɞɦɟɬɨɦ ɜ ɜɢɞɢɬɫɹ ɨɫ-
ɜɨɟɧɢɟ ɦɟɬɨɞɨɜ ɫɢɫɬɟɦаɬɢɱɟɫɤɨɝɨ ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
аɧаɥɢɡа ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ (ɩɪɨɬɨɬɢɩɨɜ) ɢ ɢɯ ɦɨɞɟɥɟɣ ɧа ɨɫɧɨɜɟ 
ɨɛɨɛɳɟɧɧɵɯ (ɢɥɢ ɩɪɨɫɬɵɯ ɬɢɩɨɜɵɯ) ɮɭɧɤɰɢɣ, а ɬаɤɠɟ ɢɯ ɦɨɞɟɥɢɪɨɜа-
ɧɢɟ ɢ ɨɬɨɛɪаɠɟɧɢɟ, ɩɪɟɨɛɪаɡɨɜаɧɢɟ ɷɬɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫ ɡа-
ɞаɧɧɨɣ ɰɟɥɶɸ ɢ ɩɨɫɥɟɞɭɸɳɢɣ аɧаɥɢɡ, ɢ ɜɵɛɨɪ ɥɭɱɲɢɯ ɜаɪɢаɧɬɨɜ ɩɨ 
ɡаɞаɧɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɹɦ. 

ɏɨɬɟɥɢ ɥɢ ɦɵ ɷɬɨɝɨ ɢɥɢ ɧɟɬ, ɫɨɜɪɟɦɟɧɧɵɟ ɫɬɭɞɟɧɬɵ ɜɵɪɨɫɥɢ  
ɜ ɫɩɥɨɲɶ ɢɧɮɨɪɦаɬɢɡɢɪɨɜаɧɧɨɣ ɫɪɟɞɟ. ɋ ɦаɥɵɯ ɥɟɬ ɨɧɢ ɧаɯɨɞɹɬɫɹ ɜ ɢɝɪɨ-
ɜɨɣ, ɠɢɡɧɟɧɧɨɣ ɨɛɫɬаɧɨɜɤɟ ɢ ɫɢɬɭаɰɢɹɯ, ɤɨɝɞа ɪаɡɧɨɨɛɪаɡɧɵɟ ɢɧɮɨɪɦаɰɢ-
ɨɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢɝɪаɸɬ ɡɧаɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ аɧаɥɢɡɟ ɨɛɫɬаɧɨɜɤɢ, 
ɨɰɟɧɤɟ ɫɢɬɭаɰɢɢ, ɤɨɦɦɭɧɢɤаɰɢɹɯ, ɮɨɪɦɢɪɨɜаɧɢɢ ɰɟɥɟɣ, ɪаɡɜɥɟɱɟɧɢɣ, ɤаɤ 
ɢɫɬɨɱɧɢɤ ɢɧɮɨɪɦаɰɢɢ ɞɥɹ ɩɪɢɧɹɬɢɹ ɢ ɪɟаɥɢɡаɰɢɢ ɪɟɲɟɧɢɣ. ɇɪаɜɢɬɫɹ ɧаɦ 
ɷɬɨ ɢɥɢ ɧɟɬ, ɢɯ ɨɤɪɭɠаɸɬ ɜɵɫɨɤɨɤаɱɟɫɬɜɟɧɧаɹ ɩɨɥɢɝɪаɮɢɹ ɢ ɝɪаɮɢɤа (ɤɨ-
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ɧɟɱɧɨ, ɧɟ ɜɫɟɝɞа ɤаɱɟɫɬɜɟɧɧаɹ ɩɨ ɫɨɞɟɪɠаɧɢɸ), ɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜа 
ɤɨɦɦɭɧɢɤаɰɢɣ, ɷɥɟɤɬɪɨɧɧɵɟ ɢɡɨɛɪаɠɟɧɢɹ ɢ аɧɢɦаɰɢɢ, ɨɛɴɟɦɧɵɟ ɦɨɞɟɥɢ. 
Пɨɷɬɨɦɭ, ɟɫɥɢ ɢɯ ɜɫɬɪɟɱаɟɬ ɫɭɝɭɛɨ ɤɨɧɫɟɪɜаɬɢɜɧɵɣ ɩɨɞɯɨɞ ɤ ȽȽП, ɬɨ ɷɬɨ 
ɧɟ ɨɩɪаɜɞɵɜаɟɬ ɢɯ ɨɠɢɞаɧɢɣ ɨ ɟё ɫɨɜɪɟɦɟɧɧɨɦ ɫɨɞɟɪɠаɧɢɢ ɢ, ɤаɤ ɦɢɧɢ-
ɦɭɦ, ɧɟ ɦɨɬɢɜɢɪɭɟɬ. А ɦɨɬɢɜаɰɢɹ, ɡаɢɧɬɟɪɟɫɨɜаɧɧɨɫɬɶ ɭɱаɳɟɝɨɫɹ – ɨɞɢɧ 
ɢɡ ɝɥаɜɧɵɯ ɮаɤɬɨɪɨɜ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. Кɪɨɦɟ ɬɨ-
ɝɨ, ɜɨɡɧɢɤаɟɬ ɤаɤ ɛɵ ɨɬɧɨɫɢɬɟɥɶɧаɹ ɦɟɬɨɞɢɱɟɫɤаɹ ɪɟɬɪɨɫɩɟɤɬɢɜа, ɟɫɥɢ ɧɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɭɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɨɛɪаɠɟɧɢɹ ɢɯ ɦɨɞɟɥɟɣ. ɂɯ ɢɡɭɱɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨ 
(ɢɦɟɟɦ ɜ ɜɢɞɭ ɰɢɤɥ: аɧаɥɢɡ – ɫɢɧɬɟɡ), ɟɫɥɢ ɢɞɟɬ ɜ ɩɨɪɹɞɤɟ ɩɪɨɫɬɨɬɵ (!) ɜɨɫ-
ɩɪɢɹɬɢɹ, ɭɱɟɬа ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɦɨɞɟɥɟɣ, 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɨɪɝаɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, а ɬаɤɠɟ ɪɨɥɢ 
ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪаɤɬɢɤɟ ɫɢɧɬɟɡа ɝɪаɮɢɱɟɫɤɨɣ ɢ ɡɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦаɰɢɢ. 

ȿɫɥɢ ɩɨɫɬɨɹɧɧɨ ɧɟ аɧаɥɢɡɢɪɨɜаɬɶ ɢ ɧɟ ɨɫɦɵɫɥɢɜаɬɶ ɷɬɢ ɨɛɴɟɤɬɢɜ-
ɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɫɬɟɦɧɭɸ ɫɢɬɭаɰɢɸ, ɬɪɭɞɧɨ аɪɝɭɦɟɧɬɢ-
ɪɨɜаɧɧɨ ɨɛɨɫɧɨɜɵɜаɬɶ ɰɟɥɢ ɢ ɫɪɟɞɫɬɜа ɥɸɛɵɯ ɢɡɦɟɧɟɧɢɣ, ɧа ɪɟаɥɢɡаɰɢɸ 
ɤɨɬɨɪɵɯ ɧɭɠɧɵ ɜɪɟɦɹ ɢ ɫɢɥɵ ɢ ɧɟɦаɥɵɟ. Ȼɟɡ ɷɬɨɝɨ, ɤаɤ ɩɨɥɭɲɭɬɹ – ɩɨɥɭ-
ɫɟɪɶёɡɧɨ ɝɨɜɨɪɹɬ аɧɝɥɢɱаɧɟ, «ɧɟɥɶɡɹ ɞаɠɟ ɡаɛɥɭɞɢɬɶɫɹ, ɟɫɥɢ ɧɟ ɡɧаɟɲɶ 
ɤɭɞа ɢɞɟɲɶ». Аɤɬɢɜɧɵɣ ɨɛɦɟɧ ɦɧɟɧɢɹɦɢ ɢ ɪаɡɧɵɦɢ ɬɨɱɤаɦɢ ɡɪɟɧɢɹ ɧа 
ɧаɲɟɦ ɮɨɪɭɦɟ, ɤаɤ ɦɢɧɢɦɭɦ, ɨɬɜɟɱаɟɬ ɬɟɡɢɫɭ: «ɂɞɬɢ, ɧɨ ɧɟ ɫɬɨɹɬɶ…» 
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ɎɍɇɄɐИɈɇАɅɖɇɕɃ ɉɈȾɏɈȾ Ʉ ИɇɀȿɇȿɊɇɈɃ ȽȿɈɆȿɌɊИИ 

ȼ ɈȻɊАɁɈȼАɌȿɅɖɇɈɆ ɄɈɇɌȿɄɋɌȿ 

Ƚɨɪɧɨɜ Аɥɟɤɫɚɧɞɪ Ɉɥɟɝɨɜɢɱ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ɆɗИ», Ɇɨɫɤɜɚ  

Ʌɟɩɚɪɨɜ Ɇɢɯɚɢɥ ɇɢɤɨɥɚɟɜɢɱ 

Ɍɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ – ɋɨɮɢя, ɋɨɮɢя 

В ɪаɦɤаɯ аɜɬɨɪɫɤɨɝɨ ɜɢɞɟɧɢɹ ɫɭɬɢ ɢ ɫɨɞɟɪɠаɧɢɹ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɫɨ-
ɫɬаɜɥɹɸɳɟɣ ɧаɱаɥɶɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ȽȽП ɞаɧ ɨɛɡɨɪ ɟё ɨɫɧɨɜɧɵɯ ɮɪаɝ-
ɦɟɧɬɨɜ ɜ ɷɬɨɦ ɤɨɧɬɟɤɫɬɟ. В ɱаɫɬɧɨɫɬɢ, ɩɪɟɞɥаɝаɟɬɫɹ ɦɟɬɨɞɢɱɟɫɤɢ ɨɩɢɪаɬɶɫɹ ɧа аɧаɥɨ-
ɝɢɸ ɞɟɬаɥɢ ɜ ɤаɱɟɫɬɜɟ ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ «ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɫɥɨɜа» ɢ ɫɥɨɜа ɤаɤ ɩɟɪɜɢɱ-
ɧɨɝɨ ɧɨɫɢɬɟɥɹ ɫɦɵɫɥа ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤа. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа, ɢɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ, 
ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɩɨɞɯɨɞ. 
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Пɪɨɞɨɥɠаɹ ɬɟɦɭ ɩɟɪɜɨɣ ɩɭɛɥɢɤаɰɢɢ, ɩɨɫɬаɪаɟɦɫɹ ɩɨɞɤɪɟɩɢɬɶ 
ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ аɪɝɭɦɟɧɬаɦɢ. Пɪɢ ɷɬɨɦ ɩɨɡɜɨɥɢɦ 
ɫɟɛɟ ɧɟɛɨɥɶɲɢɟ ɩɨɜɬɨɪɟɧɢɹ ɪаɞɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɢɡɥɨɠɟɧɢɹ ɢ ɱɬɨɛɵ ɧɟ 
ɡаɬɪɭɞɧɹɬɶ ɱɬɟɧɢɟ ɫɫɵɥɤаɦɢ. 

…Ɉɞɧɢɦ ɢɡ ɧаɩɪаɜɥɟɧɢɣ ɩɪɟɞɥаɝаɟɦɨɣ аɞаɩɬаɰɢɢ ɬɪаɞɢɰɢɨɧɧɨɝɨ 
ɫɨɞɟɪɠаɧɢɹ ɤɭɪɫɨɜ ȽȽП ɤ ɫɨɜɪɟɦɟɧɧɵɦ ɪɟаɥɢɹɦ ɹɜɥɹɸɬɫɹ ɪаɧɟɟ ɫɮɨɪ-
ɦɭɥɢɪɨɜаɧɧɵɟ ɤɨɥɥɟɝаɦɢ ɩɪɟɞɥɨɠɟɧɢɹ ɨ ɤɨɪɪɟɤɰɢɢ ɱаɫɬɢ ɬɪаɞɢɰɢɨɧ-
ɧɵɯ ɩɨɥɨɠɟɧɢɣ ɢ ɦɟɬɨɞɨɜ ȽȽП, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɪаɦɤаɯ ɇȽ, ɭɫɥɨɜɧɨ ɜ ɜɢ-
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ɞɟ ɤɭɪɫа ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɫɨɞɟɪɠаɧɢɟ, ɫɤɨɪɪɟɤ-
ɬɢɪɨɜаɧɧɨɟ ɢ ɨɛɨɝаɳɟɧɧɨɟ ɬɟɦɢ ɢɥɢ ɢɧɵɦɢ ɢɧɠɟɧɟɪɧɵɦ аɤɰɟɧɬаɦɢ, ɧɟ 
ɜɫɟ ɜɢɞɹɬ ɨɞɢɧаɤɨɜɨ. Мɨɠɧɨ ɪаɫɫɦаɬɪɢɜаɬɶ ɢ ɛɨɥɟɟ ɤаɪɞɢɧаɥɶɧɵɟ ɩɟɪ-
ɫɩɟɤɬɢɜɵ [1]. ɋɭɬɶ ɢ ɫɨɞɟɪɠаɧɢɟ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɦɨɝɭɬ ɬɪаɤɬɨɜаɬɶɫɹ 
ɫ ɪаɡɧɵɯ ɬɨɱɟɤ ɡɪɟɧɢɹ. ɇаɩɪɢɦɟɪ, ɨɩɢɪаɹɫɶ ɧа ɮɭɧɞаɦɟɧɬаɥɶɧɭɸ ɪɨɥɶ 
ɦаɬɟɦаɬɢɤɢ ɜ ɢɧɠɟɧɟɪɢɢ, ɟɫɬɶ ɩɪɟɞɥɨɠɟɧɢɹ ɢ ɤɨɧɤɪɟɬɧɵɟ ɪаɡɪаɛɨɬɤɢ 
ɩɨ ɩɟɪɟɯɨɞɭ ɧа ɩɨɡɢɰɢɢ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɫɨɟɞɢɧɹɹ ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɢɣ аɧаɥɢɡ ɢ аɧаɥɢɬɢɱɟɫɤɢɟ ɨɩɢɫаɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɩɫɟɜ-
ɞɨɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɪаɡɨɜ, ɧа ɨɫɧɨɜɟ ɫɢɦɜɨɥɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɤɨɪɪɟɤ-
ɬɢɪɭɹ, ɜ ɱаɫɬɧɨɫɬɢ, ɢ ɫɨɞɟɪɠаɧɢɟ ɇȽ [2, 3, 4] 

Мɵ ɠɟ ɜɤɥаɞɵɜаɟɦ ɜ ɩɨɧɢɦаɧɢɹ ɫɭɬɢ ɢ ɫɨɞɟɪɠаɧɢɹ «ɢɧɠɟɧɟɪɧɨɣ 
ɝɟɨɦɟɬɪɢɢ» ɞɪɭɝɨɟ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɤаɤɨɟ ɛɵ ɩɪɢɥаɝаɬɟɥɶɧɨɟ ɧɟ ɩɪɟɞ-
ɲɟɫɬɜɨɜаɥɨ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɦɭ ɝɟɨɦɟɬɪɢɹ, ɨɧа ɜ ɥɸɛɨɦ ɫɥɭɱаɟ ɨɫɬаɟɬɫɹ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɝɟɨɦɟɬɪɢɟɣ. Пɨɞɪаɡɭɦɟɜаɟɦ ɡɞɟɫɶ ɬɨɥɶɤɨ «ɟɜɤɥɢɞɨ-
ɜɭ», ɜ ɪаɦɤаɯ ȽȽП, ɢ ɟё ɨɬɨɛɪаɠɟɧɢɹ ɜ ɞɟɤаɪɬɨɜɨɣ ɫɢɫɬɟɦɟ. Ɍа ɢɥɢ ɢɧаɹ 
ɫɩɟɰɢɮɢɤа ɢɡɥɨɠɟɧɢɹ ɝɟɨɦɟɬɪɢɢ, ɟё ɫɜɹɡɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɨɛɴɟɤɬаɦɢ, 
ɰɟɥɹɦɢ, ɡаɞаɱаɦɢ, ɦɟɬɨɞаɦɢ ɨɬɨɛɪаɠɟɧɢɹ ɢ ɬ.ɞ. ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɬɨɱ-
ɧɹɸɳɢɦɢ ɩɪɢɥаɝаɬɟɥɶɧɵɦɢ. ɋɨɞɟɪɠаɧɢɟ ɢ ɦɟɬɨɞɵ ɢɦɟɧɧɨ «ɢɧɠɟɧɟɪ-
ɧɨɣ ɝɟɨɦɟɬɪɢɢ» ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɤɨɧɬɟɤɫɬɟ, ɤаɤ ɩɨɥаɝаɟɦ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɧаɩɪаɜɥɟɧɵ ɧа ɩɪɢɨɛɪɟɬɟɧɢɟ ɡɧаɧɢɣ, ɧаɜɵɤɨɜ ɢ ɭɦɟɧɢɣ ɞɥɹ ɨɩɢ-
ɫаɧɢɹ ɢ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɨɜ ɢ ɢɯ 
ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɭɧɤɰɢɨɧаɥɶɧɵ. ɂɦɟɧɧɨ ɷɬɢɦ ɨɧɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡаɧɵ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɨɛɴɟɤɬаɦɢ «ɢɧɠɟɧɟɪɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ». Аɧаɥɨɝɢɱɧɨ ɤаɤ ɫɩɟɰɢɮɢɱɟɫɤаɹ ɫɮɟɪа ɩɪɢɥɨɠɟɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɧаɥɢɡа ɜ [5] ɪаɫɫɦаɬɪɢɜаɟɬɫɹ «ɝɟɨɦɟɬɪɢɹ ɠɢɜɨɝɨ», ɤɨ-
ɬɨɪɭɸ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɧаɡɜаɬɶ ɢ ɝɟɨɦɟɬɪɢɟɣ ɠɢɜɨɣ ɩɪɢɪɨɞɵ, ɢɥɢ ɧɟɢɧ-
ɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɟɣ. 

Ɍɪаɤɬɨɜɤа ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ «ɝɟɨɦɟɬɪɢɢ ɞɥɹ ɢɧɠɟɧɟɪа» 
ɜ ɭɤаɡаɧɧɨɦ ɤɨɧɬɟɤɫɬɟ ɧɢɱɟɝɨ ɧɟ ɦɟɧɹɟɬ. Аɧаɥɨɝɢɱɧɨ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ  
ɢ ɨ ɝɟɨɦɟɬɪɢɢ ɜ ɪаɦɤаɯ аɤаɞɟɦɢɱɟɫɤɨɣ ɦаɬɟɦаɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɱɬɨ 
ɨɩɪɟɞɟɥɹɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɧɟɣ. Ɍаɦ, ɤɨɧɟɱɧɨ, ɨɛɥаɫɬɶ ɢ ɟё ɫɩɟ-
ɰɢаɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɪаɦɤаɯ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. 

Кɨɝɞа ɦɵ ɝɨɜɨɪɢɦ ɫɬɭɞɟɧɬаɦ ɨ ɫɭɬɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, 
ɢɦɟɟɦ ɜ ɜɢɞɭ ɧɟ «ɞɪɭɝɭɸ» ɝɟɨɦɟɬɪɢɸ, а ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɥɨɠɟɧɢɣ ɢ ɦɟ-
ɬɨɞɨɜ ɝɪаɮɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɧɨɲɟɧɢɣ 
ɦɟɠɞɭ ɧɢɦɢ ɧа ɨɫɧɨɜɟ ɩɪɨɟɤɰɢɨɧɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ. ɍɫɬɨɣ-
ɱɢɜɨɟ ɫɨɱɟɬаɧɢɟ «аɧаɥɢɬɢɱɟɫɤаɹ ɝɟɨɦɟɬɪɢɹ», ɩɨ ɫɭɬɢ, ɜɵɞɟɥɹɟɬ ɜ аɧаɥɢ-
ɬɢɱɟɫɤɢɯ ɦɟɬɨɞаɯ ɢ ɮɨɪɦаɯ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ ɬɟ, ɤɨɬɨɪɵɟ ɨɩɢ-
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ɫɵɜаɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɛɪаɡɵ. ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɢ аɧаɥɢɬɢɱɟ-
ɫɤаɹ ɝɟɨɦɟɬɪɢɹ, ɤɨɧɟɱɧɨ, ɧɟ ɨɬɞɟɥɶɧɵɟ ɝɟɨɦɟɬɪɢɢ, а ɬɟɨɪɢɢ ɨɬɨɛɪаɠɟɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ – ɨɬɨɛɪаɠɟɧɢɹ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɧа ɨɫɧɨɜɟ «ɧаɱɟɪɬаɧɢɹ» ɩɪɨɟɤɰɢɣ ɢ ɢɯ ɫɢɫɬɟɦ ɢɥɢ ɜ ɜɢɞɟ ɬɟɯ 
ɢɥɢ ɢɧɵɯ аɧаɥɢɬɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ аɧаɥɢɡа ɢ (ɢɥɢ) 
ɫɢɧɬɟɡа ɩɭɬɟɦ ɢɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ. ɂɯ ɦɟɬɨɞɵ ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɧɤɪɟɬɧɨ 
ɩɨɫɬаɜɥɟɧɧɵɯ ɡаɞаɱ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɬɞɟɥɶɧɨ ɢɥɢ ɫɨɜɦɟɫɬɧɨ. 

В ɫɜɨɸ ɨɱɟɪɟɞɶ, «ɦɧɨɝɨɦɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ», ɨɛɪаɡɧɨ ɝɨɜɨɪɹ, ɜɡа-
ɢɦɧɵɣ «ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɪɟɜɟɪаɧɫ» аɧаɥɢɬɢɤɟ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪаɫ-
ɩɪɨɫɬɪаɧɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɛɪаɡɵ ɢ ɬɟɪɦɢɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟаɥɶ-
ɧɨɦɭ ɩɪɨɫɬɪаɧɫɬɜɭ ɧа ɫɬɪɭɤɬɭɪɧɨ ɩɨɞɨɛɧɵɟ ɭɪаɜɧɟɧɢɹ аɧаɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɛɨɥɟɟ ɬɪɟɯ, а ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɢɯ ɦɟɪɧɨɫɬɢ – 
ɜɟɪɧɭɬɶɫɹ ɧа «ɤɪɭɝɢ ɫɜɨɹ», ɧаɩɪɢɦɟɪ, ɨɬ ɝɢɩɟɪɫɮɟɪɵ ɤ «ɩɪɢɜɵɱɧɨɣ 
ɢ ɩɨɧɹɬɧɨɣ» ɫɮɟɪɟ, ɡɧаɤɨɦɨɣ ɩɨ ɜɢɡɭаɥɢɡаɰɢɢ ɜ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧа-
ɬаɯ. Ɍɨɥɶɤɨ ɡаɱɟɦ ɢ ɪаɞɢ ɱɟɝɨ ɫɧаɱаɥа ɧɟɧаɝɥɹɞɧаɹ ɝɢɩɟɪ? ɇɨ ɩɪɢɜɥɟɱɟ-
ɧɢɟ «ɩɨɧɹɬɧɵɯ, ɨɫɹɡаɟɦɵɯ ɢ ɧаɛɥɸɞаɟɦɵɯ» ɞɜɭɯ, ɨɞɧɨ- ɢ ɧɭɥɶɦɟɪɧɵɯ 
ɩɪɨɫɬɪаɧɫɬɜ ɦɟɬɨɞɢɱɟɫɤɢ ɭɞɨɛɧɨ ɞɥɹ ɩɨɹɫɧɟɧɢɹ ɥɨɝɢɤɢ ɩɪɨɫɬаɧɨɜɤɢ 
ɪаɡɦɟɪɨɜ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɡɢɰɢɣ, ɜ ɱаɫɬɧɨɫɬɢ, ɩɪɢ ɩɨɹɫɧɟɧɢɢ ɨɬɫɭɬ-
ɫɬɜɢɹ ɪɹɞа ɪаɡɦɟɪɨɜ ɩɨ ɭɦɨɥɱаɧɢɸ [14]. 

Мɧɨɝɨɦɟɪɧɵɟ «ɩɪɨɫɬɪаɧɫɬɜа» – ɩɨɞɨɛɧɵɟ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɟ 
ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ аɧаɥɨɝɢɢ ɞɥɹ ɨɩɢɫаɧɢɢ ɡаɜɢɫɢɦɨɫɬɟɣ, ɜ ɤɨɬɨɪɵɯ ɱаɫɬɶ 
ɢɥɢ ɞаɠɟ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ (ɤɨɬɨɪɵɯ ɛɨɥɟɟ 3) ɦɨɝɭɬ ɢɦɟɬɶ ɪаɡɦɟɪɧɨɫɬɢ, 
ɧɟ ɫɜɹɡаɧɧɵɟ ɫ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ (ɩɪɢ ɷɬɨɦ ɨɧɢ, ɤаɤ 
ɩɪаɜɢɥɨ, ɧɨɪɦаɥɢɡɭɸɬɫɹ). ɂ, ɧаɩɪɢɦɟɪ, «ɬɨɱɤа» ɤаɤ ɨɞɧɨ ɢɡ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɜ ɷɬɨɦ «ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫɨɫɬɨɹɧɢɣ» ɟɫɬɶ 
ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤаɹ ɮɢɤɫаɰɢɹ ɧɟɤɨɝɨ ɧаɛɨɪа ɡɧаɱɟɧɢɣ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ. 

ɂɥɢ ɟɳɟ ɜ ɩɨɪɹɞɤɟ аɧаɥɨɝɢɢ ɩɪɢɦɟɪ. ɂɡɜɟɫɬɧа ɧаɭɱɧɨ-ɩɪɢɤɥаɞɧаɹ 
ɨɛɥаɫɬɶ «ɫɬаɬɢɫɬɢɱɟɫɤаɹ ɪаɞɢɨɬɟɯɧɢɤа». Ɉɛɴɟɤɬɵ ɢ ɩɪɨɰɟɫɫɵ ɷɬɨɣ ɢɧ-
ɠɟɧɟɪɧɨɣ ɨɛɥаɫɬɢ ɬɟ ɠɟ – ɪаɞɢɨɬɟɯɧɢɱɟɫɤɢɟ. А ɜɨɬ аɩɩаɪаɬ ɦаɬɟɦаɬɢ-
ɱɟɫɤɨɝɨ аɧаɥɢɡа ɢ ɫɢɧɬɟɡа ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɷɬɨɦ ɫɩɟɰɢ-
ɮɢɱɟɧ. Эɬɨ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦаɬɟɦаɬɢɱɟɫɤаɹ ɫɬаɬɢɫɬɢɤа, ɨɩɢɫɵ-
ɜаɸɳɢɟ ɧа ɫɜɨɟɦ ɤɪаɫɢɜɨɦ ɢ ɟɦɤɨɦ ɹɡɵɤɟ ɫɬаɯɨɫɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɜ ɪаɞɢɨɫɢɫɬɟɦаɯ. 

…ɋɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜа ɨɬɨɛɪаɠɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɨ ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬаɯ, ɜ ɱаɫɬɧɨɫɬɢ, ɢɯ ɝɟɨɦɟɬɪɢɢ, – ɨɫɧɨɜɧɨɦ «ɜɦɟɫɬɢɥɢɳɟ» ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɞɟɬаɥɟɣ, ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɢɯ ɩаɪаɦɟɬ-
ɪɨɜ – ɧɟ ɜɱɟɪа ɩɨɫɬаɜɢɥɢ ɜɨɩɪɨɫ ɨ ɞаɥɶɧɟɣɲɟɣ ɪɨɥɢ ɢ ɦɟɫɬɟ ɬɪаɞɢɰɢɨɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɪɟɞɫɬɜ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ. Ƚɥаɜɧɨɟ – ɰɢɮɪɨɜɵɟ 
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ɤɨɦɩɶɸɬɟɪɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 3D-ɦɨɞɟɥɢ ɝɢɛɤɢ ɢ ɞɢɧаɦɢɱɧɵ, ɬаɤ ɠɟ, 
ɤаɤ ɢ ɢɯ «ɩɪɨɟɤɰɢɨɧɧаɹ» ɜɢɡɭаɥɢɡаɰɢɹ ɧа ɦɨɧɢɬɨɪɟ. ɂ, ɧɟɫɦɨɬɪɹ ɧа ɩɨ-
ɤа ɞɜɭɦɟɪɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ, ɩɨɡɜɨɥɹɸɬ ɫɞɟɥаɬɶ ɡаɦɟɬɧɨ ɛɨɥɟɟ ɷɮɮɟɤ-
ɬɢɜɧɵɦ ɩɪɨɰɟɫɫ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɧаɥɢɡа ɢ ɩɪɟɨɛɪаɡɨɜа-
ɧɢɹ ɦɨɞɟɥɟɣ ɩɪɨɬɨɬɢɩɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɢɱɟɦ ɜ «ɪɟаɥɶɧɨɦ 
ɜɪɟɦɟɧɢ». Ⱦɪɭɝɢɦɢ ɫɥɨɜаɦɢ, ɨɧɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɢ ɟɫɬɟɫɬɜɟɧɧɨɟ 
ɫɪɟɞɫɬɜɨ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ аɧаɥɢɡа ɝɟɨɦɟɬɪɢɢ ɌɈ ɧа ɨɫɧɨɜɟ ЭМɂ. Пɨ ɨɬ-
ɧɨɲɟɧɢɸ ɤ ɧɢɦ ɫɢɫɬɟɦа 2D-ɢɡɨɛɪаɠɟɧɢɣ (ɬɨɠɟ 3D-ɦɨɞɟɥɶ) ɞɥɹ ɨɬɨ-
ɛɪаɠɟɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɤаɤ ɧа ɬɜɟɪɞɵɯ ɧɨɫɢɬɟɥɹɯ, ɬаɤ ɢ ɜ ɷɥɟɤ-
ɬɪɨɧɧɨɦ ɜɢɞɟ ɦɟɧɟɟ ɝɢɛɤа. ȿё ɪаɡɪɟɲаɸɳаɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɰɟɥɨɦ ɧɢɠɟ, 
а аɞɟɤɜаɬɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɞаɟɬɫɹ ɧɟɩɪɨɫɬɨ. Ɉɛ ɷɬɨɦ ɭɩɨɦɢɧаɥ ɢ ɫаɦ 
Ƚ. Мɨɧɠ, ɢ ɷɬɨ ɧɟ ɧаɞɨ ɡаɛɵɜаɬɶ, ɰɢɬɢɪɭɹ ɤɥаɫɫɢɤа. Ɍɜɟɪɞɨɬɟɥɶɧɵɟ ɦɨ-
ɞɟɥɢ ɧа ɨɫɧɨɜɟ 3D-ɩɪɢɧɬɟɪɨɜ ɞɥɹ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɨɤа ɟɳɟ ɞɨɪɨ-
ɝɢ ɢ ɧɟ ɬаɤ ɦɨɛɢɥɶɧɵ, ɝɨɥɨɝɪаɮɢɱɟɫɤɢɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧɟ ɞɨ ɤɨɧɰа ɨɬ-
ɪаɛɨɬаɧɵ ɞɥɹ ɦаɫɫɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɍɠɟ ɪɟаɥɶɧа ɝɪаɮɢɤа ɧа «ɷɥɟɤ-
ɬɪɨɧɧɨɣ ɛɭɦаɝɟ», ɤаɤ ɧа ɦɨɧɢɬɨɪɟ, ɬɪɢɩɥɟɤɫɧɵɟ ɩɪɨɡɪаɱɧɵɟ ɩаɧɟɥɢ 
ɫ ɠɢɞɤɨɤɪɢɫɬаɥɥɢɱɟɫɤɨɣ ɦаɬɪɢɰɟɣ, ɩɨɡɜɨɥɹɸɳɟɣ ɪɟаɥɢɡɨɜаɬɶ ɬаɤɬɢɥɶ-
ɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢ ɮɨɪɦɢɪɨɜаɧɢɢ ɢɡɨɛɪаɠɟɧɢɣ. 

ɋɨɛɫɬɜɟɧɧɨ ɧаɭɱɧɨɟ ɫɨɞɟɪɠаɧɢɟ ɢ ɡɧаɱɟɧɢɟ ɇȽ ɜɨɨɛɳɟ ɧɟ ɦɨɝɭɬ 
ɛɵɬɶ ɩɪɟɞɦɟɬɨɦ ɨɛɫɭɠɞɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɜ ɤɨɧɬɟɤɫɬɟ «ɛɵɬɶ ɢɥɢ ɧɟ ɛɵɬɶ». 
Пɪɨɟɤɰɢɨɧɧɵɟ ɦɟɬɨɞɵ, ɢɯ ɪɨɥɶ ɫɨɯɪаɧɹɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ 
аɫɩɟɤɬɟ. Ɉɧɢ – ɷɥɟɦɟɧɬ ɮɨɪɦɢɪɨɜаɧɢɹ ɡɪɢɬɟɥɶɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ, ɫɨɩɪɨ-
ɜɨɠɞаɸɬ ɜɢɡɭаɥɶɧɵɣ ɨɛɡɨɪ ɢ аɧаɥɢɡ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ ɫɨ ɦɧɨɠɟɫɬɜɨɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɜɯɨɞɹɬ ɜ ɫɨɫɬаɜ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɡɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦаɰɢɢ. ȿё аɧаɥɢɡ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱаɹɯ ɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɟɧ 
ɧа ɨɫɧɨɜɟ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɨ ɡаɤɨɧɨɦɟɪɧɨɫɬɹɯ ɩɪɨɟɤɰɢɨɧɧɵɯ 
ɢɡɨɛɪаɠɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ. В ɫɨɫɬаɜɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɩɪɨ-
ɟɤɰɢɨɧɧɵɟ ɱɟɪɬɟɠɢ ɟɳɟ ɧɟ ɩɨɬɟɪɹɥɢ, ɧɨ ɩɨɫɬɟɩɟɧɧɨ ɬɟɪɹɸɬ ɫɜɨɟ ɡɧаɱɟɧɢɟ. 
Вɵɲɟɢɡɥɨɠɟɧɧɨɟ аɤɬɭаɥɶɧɨ ɧɟ ɞɥɹ ɡаɞаɱ ɫɢɧɬɟɡа, а ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡаɞа-
ɱаɦ аɧаɥɢɡа. ɇаɩɪɢɦɟɪ, «ɬɟаɬɪ ɬɟɧɟɣ» ɧа ɩɨɜɟɪɯɧɨɫɬɹɯ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ 
ɹɜɥɹɟɬɫɹ ɢ ɜɫɟɝɞа ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɢɧɮɨɪɦаɰɢɨɧɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɧаɛɥɸɞаɟɦɵɦ ɨɛɴɟɤɬаɦ. Ȼɥаɝɨɞаɪɹ ɷɬɢɦ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɨ-
ɟɤɰɢɹɦ ɫɭɳɟɫɬɜɟɧɧɨ ɞɨɩɨɥɧɹɟɬɫɹ ɜɨɫɩɪɢɹɬɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɢ ɟё 
ɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɤаɤ ɜ ɫɬаɬɢɤɟ, ɬаɤ ɢ ɞɢɧаɦɢɤɟ. Ɉɬɨɛɪаɠɟɧɢɟ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɨɬɧɨɲɟɧɢɣ ɦɟɬɨɞаɦɢ ɤɥаɫɫɢɱɟɫɤɨɣ ɧа-
ɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɪɟɞɩɨɥаɝаɟɬ ɧɟɩɪɨɫɬɵɟ ɦɨɞɟɥɢ. ɍ ɧɢɯ ɟɫɬɶ ɫɜɨɹ 
ɧɢɲа ɜ ɨɛɳɟɣ ɢɟɪаɪɯɢɢ ɦɨɞɟɥɟɣ ɨɬɨɛɪаɠɟɧɢɹ. Эɬɢ ɦɨɞɟɥɢ ɢ ɦɟɬɨɞɵ, ɤɨ-
ɧɟɱɧɨ, ɪаɡɜɢɜаɸɬ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ, ɧɨ ɪаɡɜɟ ɬɨɥɶɤɨ ɨɧɢ 
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ɢ ɥɭɱɲɢɦ ɥɢ ɨɛɪаɡɨɦ? 3D-ɦɨɞɟɥɢ ɪаɡɜɢɜаɸɬ ɟɝɨ ɧɟ ɯɭɠɟ. Эɬɨ ɜɟɞɶ, ɤаɤ 
ɫɬаɜɢɬɶ ɡаɞаɱɭ. Ⱦɨɩɭɫɬɢɦ, ɧаɞɨ ɨɩɢɫаɬɶ ɝɟɨɦɟɬɪɢɸ ɨɛɴɟɤɬа ɜɟɪɛаɥɶɧɨ, 
а ɡаɬɟɦ ɫɢɧɬɟɡɢɪɨɜаɬɶ ɟɝɨ ɨɛɪаɡ ɜ ɜɢɞɟ 3D ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ. ɑɟɦ ɷɬɨ 
ɯɭɠɟ ɞɥɹ ɪаɡɜɢɬɢɹ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ? 

Пɪɨɰɟɫɫ аɞаɩɬаɰɢɢ ɤ ɧɨɜɵɦ ɭɫɥɨɜɢɹɦ ɬɪаɞɢɰɢɨɧɧɵɯ ɤɭɪɫɨɜ ɝɪаɮɨ-
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ Ɋɨɫɫɢɢ ɧɟɩɪɨɫɬ. Эɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧаɥɢɱɢ-
ɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜа ɨɬɪаɛɨɬаɧɧɵɯ ɦɟɬɨɞɢɤ, ɭɱɟɛɧɨɣ ɢ ɦɟɬɨɞɢɱɟɫɤɨɣ 
ɥɢɬɟɪаɬɭɪɵ ɧа ɨɫɧɨɜɟ ɬɪаɞɢɰɢɨɧɧɨɣ ɩаɪаɞɢɝɦɵ, ɟɫɬɟɫɬɜɟɧɧɨɣ ɢɧɟɪɰɢɢ 
ɩɨɡɢɰɢɣ ɱаɫɬɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ. ɇɨ ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ, ɪɟаɥɢɡɭ-
ɸɬɫɹ ɧɟ ɫɬɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɫɤɨɥɶɤɨ ɧɨɜɵɟ ɫɨɞɟɪɠаɬɟɥɶɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ȽȽП ɧа ɨɫɧɨɜɟ КȽ ɢ ɞɪɭɝɢɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤаɹ ɮɨɪɦа ɤаɤ ɨɞɧа ɢɡ ɨɫɧɨɜɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɬɟɯ-
ɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ (ɞɟɬаɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ) ɢɫɯɨɞɧɨ ɮɭɧɤɰɢɨ-
ɧаɥɶɧа. ɂ ɟё ɮɭɧɤɰɢɸ ɦɨɠɧɨ ɬɪаɤɬɨɜаɬɶ ɤаɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɢɩɨɜɵɯ 
ɢɧɜаɪɢаɧɬɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɟё ɜ ɪаɡɧɨɣ ɫɬɟɩɟ-
ɧɢ ɜ ɰɟɥɨɦ ɢ ɜ ɪаɡɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬ ɫɨɫɬаɜ ɢ ɩаɪаɦɟɬɪɵ ɨɬɞɟɥɶ-
ɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Эɬɢ ɨɛɨɛɳɟɧɧɵɟ ɫɨɫɬаɜɥɹɸɳɢɟ ɬаɤɢɟ: ɪаɛɨɱаɹ (ɢɧ-
ɫɬɪɭɦɟɧɬаɥɶɧаɹ; аɞаɩɬɢɜɧаɹ (ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɤ ɞɪɭɝɢɦ ɞɟɬаɥɹɦ ɢ ɫɪɟɞɟ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɱɟɥɨɜɟɤɭ); ɬɟɯɧɨɥɨɝɢɱɟɫɤаɹ (ɤаɤ «ɨɬɜɟɬ» ɧа ɬɟɯɧɨɥɨɝɢɸ 
ɮɨɪɦɨɨɛɪаɡɨɜаɧɢɹ); ɢɧɬɟɝɪɢɪɭɸɳаɹ (ɫɜɹɡаɧɧаɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜаɧɢɣ 
ɭɧɢɮɢɤаɰɢɢ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɬɪаɞɢɰɢɣ ɢ ɬ.ɩ.). Пɪɢɦɟɪ ɬаɤɨɝɨ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɧаɥɢɡа ɫ ɩɨɡɢɰɢɣ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ 
ɩɨɤаɡаɧ ɧа ɪɢɫ. 1. Кɪɨɦɟ ɷɬɢɯ ɨɛɨɛɳɟɧɢɣ ɪаɰɢɨɧаɥɶɧɨ ɩɪɢɜɥɟɤаɬɶ 
ɢ ɷɥɟɦɟɧɬаɪɧɵɟ ɮɭɧɤɰɢɢ (ɨɩɟɪаɰɢɢ) Кɨɥɥɟɪа [6, 8]. 

Мɨɠɧɨ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɞɟɬаɥɶ ɢ ɟё ɝɟɨɦɟɬɪɢɹ ɹɜɥɹɸɬɫɹ ɦɢɧɢɦаɥɶɧɵɦɢ 
ɧɨɫɢɬɟɥɹɦɢ ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ «ɫɦɵɫɥа», аɧаɥɨɝɢɱɧɨ ɬɨɦɭ, 
ɤаɤ ɫɥɨɜɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤа ɟɫɬɶ ɟɝɨ ɨɫɧɨɜɧаɹ ɫɦɵɫɥɨɜаɹ ɟɞɢɧɢɰа. Эɬа 
аɧаɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɞɱɟɪɤɧɭɬɶ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢ ɢ ɦɟɬɨɞɢɱɟɫɤɢ ɩɪɨɬɢɜɨ-
ɪɟɱɢɜɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ. ɋɥɨɜаɪɶ ɢ ɞɪɭɝɢɟ ɫɨɫɬаɜɥɹɸɳɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɭɫɬɧɨɝɨ ɢ ɩɢɫɶɦɟɧɧɨɝɨ ɹɡɵɤа ɨɛɭɱаɟɦɨɝɨ ɢɡɭɱаɥɢɫɶ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ 
ɧа ɫɭɝɭɛɨ ɫɦɵɫɥɨɜɨɦ (ɮɭɧɤɰɢɨɧаɥɶɧɨɦ) ɧаɱаɥɟ ɫɥɨɜа ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɪаɞɢ-
ɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɢ ɢɡɭɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɧаɱаɥɶɧɨɣ ɢɧɠɟɧɟɪ-
ɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɨɩɟɪɢɪɭɸɳɟɣ ɨɬɜɥɟɱɟɧɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɨɛɪаɡаɦɢ. 

ɂ ɧа ɷɬɨɦ ɩɭɬɢ ɩɨɫɥɟ «ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɧаɱаɥа» ɟɫɬɟɫɬɜɟɧɧа ɦɟ-
ɬɨɞɢɤа аɧаɥɢɡа ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɤаɤ ɜɵɫɤаɡɵɜаɧɢɣ ɢ ɬɟɤɫɬɨɜ ɢ ɧа ɷɬɨɣ 
ɨɫɧɨɜɟ – ɮɨɪɦɢɪɨɜаɧɢɟ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɨ ɫɩɟɰɢɮɢɱɟɫɤɨɦ ɮɭɧɤɰɢɨɧаɥɶ-
ɧɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ ɹɡɵɤɟ ɢ ɟɝɨ ɤаɬɟɝɨɪɢɹɯ: аɥɮаɜɢɬɟ, ɫɥɨɜаɪɟ, ɝɪаɦɦа-
ɬɢɤɟ, ɫɢɧɬаɤɫɢɫɟ ɢ ɬ.ɞ. 



 28 

 

Ɋɢɫ. 1. Пɪɢɦɟɪ ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɧаɥɢɡа  
ɤɥаɩаɧа ɧа ɨɫɧɨɜɟ ɢɧɜаɪɢаɧɬɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɮɭɧɤɰɢɣ  

ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬаɥɟɣ 

ɇɟɫɤɨɥɶɤɨ ɭɬɪɢɪɭɹ, ɡаɦɟɬɢɦ, ɱɬɨ ɫ ɷɬɢɯ ɩɨɡɢɰɢɣ ɬɪаɞɢɰɢɨɧɧɵɣ – 

ɧɟɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɝɟɨɦɟɬɪɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧа ɧаɱаɥɶ-
ɧɨɣ ɫɬаɞɢɢ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ аɧаɥɨɝɢɱɟɧ ɱɬɟɧɢɸ ɢɥɢ ɫɨɱɢɧɟɧɢɸ 

«ɛɟɫɫɨɞɟɪɠаɬɟɥɶɧɵɯ» ɬɟɤɫɬɨɜ ɩɪɢ ɢɡɭɱɟɧɢɢ ɪɨɞɧɨɝɨ ɹɡɵɤа ɨɛɳɟɧɢɹ. 
Аɧаɥɢɡ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ аɧаɥɨɝɢɢ ɞɟɬаɥɢ ɢ ɫɥɨɜа ɤаɤ ɦɢɧɢɦаɥɶɧɵɯ 
ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɫɨɞɟɪɠаɬɟɥɶɧɵɯ ɟɞɢɧɢɰ, ɜɵɫɤаɡɵɜаɧɢɣ, ɬɟɤɫɬɨɜ ɧа ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɨɦ ɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ ɢ ɛɨɥɟɟ ɝɥɭɛɨɤɢɯ аɧаɥɨɝɢɣ ɜ ɷɬɨɣ 

ɩɥɨɫɤɨɫɬɢ ɩɪɟɞɩɨɥаɝаɟɬ ɨɬɞɟɥɶɧɨɟ ɪаɫɫɦɨɬɪɟɧɢɟ. 
Пɪɢ ɨɬɜɥɟɱɟɧɧɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ аɧаɥɢɡɟ ɮɨɪɦа ɨɫɬаɟɬɫɹ ɤаɤ ɛɵ 

ɮɭɧɤɰɢɨɧаɥɶɧɨ «ɩɭɫɬɨɣ», ɢ ɷɬɨ ɧɟ ɩɨɦɨɝаɟɬ ɜ ɬаɤɨɦ ɩɨɞɯɨɞɟ ɩɨɥɧɨɬɟ 
ɜɨɫɩɪɢɹɬɢɹ ɢ ɫаɦɨɣ ɝɟɨɦɟɬɪɢɢ ɦɨɞɟɥɢ. Пɨɧɢɦаɟɦ, ɱɬɨ ɷɬɨ ɧɟɤɢɣ аɧɬɢ-

ɬɟɡɢɫ ɬɪаɞɢɰɢɨɧɧɵɦ ɩɨɫɬɭɥаɬаɦ ȽȽП – ɱɢɫɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ аɧаɥɢɡɭ 
ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɨɬɨɛɪаɠɟɧɢɸ ɝɟɨɦɟɬɪɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 
ɇɨ ɜɟɞɶ ɫɨɜɪɟɦɟɧɧаɹ ɫɢɫɬɟɦɧаɹ ɫɢɬɭаɰɢɹ, ɬɪаɧɫɮɨɪɦɢɪɨɜаɧɧаɹ ɩаɪа-
ɞɢɝɦа ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɦɨɞɟɥɢɪɨɜаɧɢɹ 
ɢ ɝɪаɮɢɤɢ ɬɨɠɟ ɞɪɭɝɢɟ, ɨ ɱɟɦ ɦɵ ɭɠɟ ɭɩɨɦɢɧаɥɢ ɪаɧɟɟ. ɋɪаɡɭ ɡаɦɟɬɢɦ, 

ɱɬɨ ɧɟ ɢɦɟɟɦ ɜ ɜɢɞɭ ɧа ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ ȽȽП ɩɨɞɪɨɛɧɵɣ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɣ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ аɧаɥɢɡ ɝɟɨɦɟɬɪɢɢ ɞɟɬаɥɢ ɢɥɢ ɟё ɦɨɞɟɥɟɣ. 

ɂɦɟɟɬɫɹ ɜ ɜɢɞɭ ɭɪɨɜɟɧɶ ɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɩɪɨɩɟɞɟɜɬɢɤɢ, ɤɨɝɞа ɝɟɨɦɟɬ-
ɪɢɹ ɨɛɴɟɤɬа ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡаɧа ɫ ɩɪɨɫɬɵɦɢ ɢɥɢ ɨɛɨɛɳɟɧɧɵɦɢ ɮɭɧɤ-
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ɰɢɹɦɢ, ɭɬɜɟɪɞɢɜɲɢɦɢɫɹ ɡа ɞɟɬаɥɹɦɢ ɩɪɨɫɬɨɣ ɮɨɪɦɵ ɢ ɢɯ ɧɟɫɥɨɠɧɵɦɢ 

ɤɨɦɛɢɧаɰɢɹɦɢ. 

ɇɢɠɟ ɩɨɤаɠɟɦ, ɱɬɨ ɢɦɟɟɦ ɜ ɜɢɞɭ ɩɨɞ ɩɟɪɟɯɨɞɨɦ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨ-
ɝɨ ɹɡɵɤа (ɤɨɬɨɪɵɣ ɨɫɬаɟɬɫɹ ɩɟɪɜɢɱɧɵɦ, ɢɧаɱɟ ɷɬɨ ɝɟɨɦɟɬɪɢɹ) ɧа ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɣ ɩɪɢ ɨɩɢɫаɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɩɪɢɤɥаɞɧɨɝɨ ɯаɪаɤɬɟ-
ɪа. Ɋɟɱɶ ɢɞɟɬ ɧɟ ɨɛ ɨɛɵɱɧɵɯ ɷɩɢɡɨɞɢɱɟɫɤɢɯ ɢɥɥɸɫɬɪаɰɢɹɯ, а ɦɟɬɨɞɢɱɟ-
ɫɤɨɦ ɩɨɞɯɨɞɟ, ɩɪɟɞɩɨɥаɝаɸɳɟɦ ɨɩɨɪɭ ɧа ɭɫɬɨɣɱɢɜɵɟ ɫɜɹɡɢ ɞаɧɧɨɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɟё ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɨɩɪɟ-
ɞɟɥɹɸɳɢɦɢ ɨɛɪаɡ ɞɟɬаɥɢ, ɜɵɞɟɥɹɸɳɟɣ ɟё ɩɨ ɷɬɨɦɭ ɩɪɢɡɧаɤɭ ɫɪɟɞɢ ɞɪɭ-
ɝɢɯ. В ɱɢɫɬɨɦ ɜɢɞɟ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤаɤ ɬаɤɨɜаɹ ɮɢɡɢɱɟ-
ɫɤɭɸ ɮɭɧɤɰɢɸ ɜɵɩɨɥɧɹɬɶ ɧɟ ɦɨɠɟɬ. Пɨɷɬɨɦɭ ɪɟɱɶ ɦɨɠɟɬ ɢɞɬɢ ɨ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɜ ɤɨɬɨɪɨɣ ɞаɧɧаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬ ɝɥаɜɧɭɸ 
ɮɭɧɤɰɢɸ (ɨɩɪɟɞɟɥɹɟɬ ɝɥаɜɧɵɣ ɩɪɢɡɧаɤ) ɞɟɬаɥɢ, ɧɟ ɢɫɤɥɸɱаɹ ɞɪɭɝɢɯ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ ɞɥɹ ɨɛɪаɡɨɜаɧɢɹ ɡаɦɤɧɭɬɨɝɨ ɨɛɴɟɦа ɞɟɬаɥɢ ɢ ɜɵɩɨɥɧɹɸɳɢɯ 
ɜɬɨɪɢɱɧɭɸ ɪɨɥɶ (ɮɭɧɤɰɢɸ). 

ɇɟ ɢɦɟɹ ɡɞɟɫɶ ɰɟɥɢ ɩɪɨɜɟɫɬɢ ɢɫɱɟɪɩɵɜаɸɳɢɣ аɧаɥɢɡ ɭɫɬɨɣɱɢɜɵɯ 
ɫɜɹɡɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɢɯ ɤɨɦɩɨɡɢɰɢɣ ɫ ɢɯ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɨɝɪаɧɢɱɢɦɫɹ ɤɨɪɨɬɤɨɣ ɢɥɥɸɫɬɪаɰɢɟɣ ɧа ɩɪɢɦɟɪɟ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɥɨɫɤɨɫɬɟɣ. В ɫɨɫɬаɜɟ ɫɥɨɜа ɛаɡɨɜɭɸ 
ɫɦɵɫɥɨɜɭɸ ɧаɝɪɭɡɤɭ ɧɟɫɟɬ ɤɨɪɟɧɶ ɫɥɨɜа. Каɤ ɢ ɫɥɨɜɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɹɡɵɤа, ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɮɨɪɦа ɞɟɬаɥɢ ɢɦɟɟɬ ɨɫɧɨɜɧɭɸ ɮɭɧɤɰɢɨɧаɥɶɧɨ-
ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɨɫɬаɜɥɹɸɳɭɸ, – аɧаɥɨɝ ɤɨɪɧɹ ɜ ɫɥɨ-
ɜɟ. Ȼɨɥɟɟ ɤɨɧɤɪɟɬɧɵɣ ɫɦɵɫɥ ɫɥɨɜа ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɤɫɬɨɦ ɢ ɤɨɧɬɟɤɫɬɨɦ 
ɢ аɧаɥɨɝɢɱɧɨ ɮɭɧɤɰɢɹ ɞɟɬаɥɢ – ɜ ɫɨɫɬаɜɟ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ. 

ɇа ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɷɫɤɢɡɵ ɩɪɨɫɬɟɣɲɢɯ ɞɟɬаɥɟɣ, ɞɥɹ ɤɨɬɨɪɵɯ ɭɫ-
ɬɨɣɱɢɜɵɣ ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɨɛɪаɡ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛаɡɨɜɨɣ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ (ɞɥɹ ɞɟɬаɥɟɣ ɜɪаɳɟɧɢɹ) ɢ ɩɥɨɫɤɨɫɬɹɦɢ, ɢ ɬɨɥɶɤɨ 
ɩɥɨɫɤɨɫɬɹɦɢ ɞɥɹ ɝɪаɧɧɵɯ ɮɨɪɦ. Кɪɨɦɟ ɯаɪаɤɬɟɪа ɩɨɜɟɪɯɧɨɫɬɢ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɣ ɨɛɪаɡ ɷɬɢɯ ɞɟɬаɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢ ɨɬɧɨɲɟɧɢɟɦ ɩаɪаɦɟɬɪɨɜ 
ɮɨɪɦɵ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪаɡɦɟɪɨɜ ɢɯ ɨɬɫɟɤɨɜ. Ɂаɦɟɬɢɦ, ɱɬɨ ɡɞɟɫɶ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɟ ɧаɢɦɟɧɨɜаɧɢɹ ɞаɧɵ ɜɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɟɤɫɬа (ɬ.ɟ. ɜɧɟ 
ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ). Каɤ ɢ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ, ɫɦɵɫɥ ɫɥɨɜа ɭɬɨɱɧɹ-
ɟɬɫɹ ɤɨɧɬɟɤɫɬɨɦ ɢ ɩɪɢɥаɝаɬɟɥɶɧɵɦ, ɬаɤ ɢ ɮɭɧɤɰɢɹ ɞɟɬаɥɢ ɧа ɨɫɧɨɜɟ 
ɞаɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɬɨɱɧɹɟɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ ɋȿ. Пɪɢ ɷɬɨɦ ɩɟɪɜɢɱɧаɹ 
ɮɨɪɦа ɞɟɬаɥɢ ɨɛɨɝаɳаɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬаɦɢ, ɨɛɪаɡɭɹ аɧа-
ɥɨɝɢ ɦɨɪɮɟɦ ɫɥɨɜа «ɩɪɢɫɬаɜɤɢ», «ɫɭɮɮɢɤɫɵ» ɢ «ɨɤɨɧɱаɧɢɹ». Ɍаɤ, 
ɭɬɨɱɧɹɸɳɟɣ ɮɭɧɤɰɢɟɣ ɜаɥɢɤа ɦɨɝɭɬ ɛɵɬɶ «ɩɪɢɠɢɦɧɨɣ» ɢɥɢ «ɨɩɨɪ-
ɧɵɣ», ɩɪɢ ɷɬɨɦ ɜ ɞɟɬаɥɢ ɩɨɹɜɹɬɫɹ ɢ ɜɬɨɪɢɱɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɷɥɟɦɟɧ-
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ɬɵ. Каɤ ɢ ɫɦɵɫɥɵ ɫɥɨɜ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤа, ɧɸаɧɫɵ ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɛɪаɡа ɞɟɬаɥɢ ɡаɜɢɫɹɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɩаɪаɦɟɬɪɨɜ ɮɨɪɦɵ, 
ɧɨ ɢ ɨɬ ɜɡаɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ «ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɫɥɨɜаɦ» ɢ ɢɯ ɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ. 

 

Ɋɢɫ. 2. Эɫɤɢɡɵ ɩɪɨɫɬɟɣɲɢɯ ɞɟɬаɥɟɣ-ɡаɝɨɬɨɜɨɤ  
ɢ ɢɯ ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɧаɡɜаɧɢɹ ɜ ɡаɜɢɫɢɦɨɫɬɢ  

ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩаɪаɦɟɬɪɨɜ 

ɂɡɦɟɧɟɧɢɟ ɮɭɧɤɰɢɨɧаɥɶɧɨɝɨ ɫɨɞɟɪɠаɧɢɹ ɝɟɨɦɟɬɪɢɢ ɞɟɬаɥɢ ɢɥɢ ɟё 
ɦɨɞɟɥɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɨɬɧɨɲɟɧɢɣ ɩаɪаɦɟɬɪɨɜ ɮɨɪɦɵ ɢ ɩаɪаɦɟɬɪɨɜ ɢɯ 
ɜɡаɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɟё ɫɨɫɬаɜɥɹɸɳɢɯ ɩɪɟɞɩɨɥаɝаɟɬ ɫɨɜɦɟɫɬɧɵɣ аɧа-
ɥɢɡ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɫɢɧɬɟɡ ɷɬɢɯ ɨɩɢɫаɬɟɥɶɧɵɯ ɩɪɢɡɧаɤɨɜ (ɮɨɪɦɵ ɢ ɩа-
ɪаɦɟɬɪɨɜ). Эɬɨ ɯɨɪɨɲɨ ɫɨɝɥаɫɭɟɬɫɹ ɫ ɩɪаɤɬɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɫɬаɬɨɱ-
ɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɢɞɨɜ ɦɨɞɟɥɢ (ɧаɩɪɢɦɟɪ, ɧа ɱɟɪɬɟɠɟ), ɧа ɤɨɬɨɪɭɸ 
ɜɥɢɹɟɬ ɫɨɫɬаɜ ɪаɡɦɟɪɧɨɣ ɤаɬɟɝɨɪɢɢ, ɫɨɞɟɪɠаɳɟɣ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧаɱɟɧɢɹ 
ɪɹɞа ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ȿɫɥɢ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬаɜ ɝɟɨɦɟɬɪɢɢ ɞɟɬаɥɢ ɢ ɨɬɧɨɲɟɧɢɟ ɩаɪаɦɟɬ-
ɪɨɜ ɨɩɪɟɞɟɥɹɸɬ ɟё ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɨɛɪаɡ, ɬɨ аɛɫɨɥɸɬɧɵɟ ɪаɡɦɟɪɵ 
ɜаɠɧɵ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɭ ɨɛɭɱаɟɦɵɯ ɩɪаɜɢɥɶɧɵɯ ɦаɫɲɬаɛɧɵɯ ɩɪɟɞ-
ɫɬаɜɥɟɧɢɣ ɦɟɠɞɭ ɦɨɞɟɥɶɸ ɢ ɦɨɞɟɥɢɪɭɟɦɵɦ ɨɛɴɟɤɬɨɦ. Маɫɲɬаɛɧɵɟ ɤа-
ɬɟɝɨɪɢɢ ɧɟɩɪɟɦɟɧɧɨ ɞɨɥɠɧɵ ɫɨɩɭɬɫɬɜɨɜаɬɶ ɥɸɛɵɦ ɨɬɨɛɪаɠɟɧɢɹɦ ɦɨ-
ɞɟɥɢ ɢ аɤɰɟɧɬɢɪɨɜаɬɶɫɹ. 
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ɇɟɧаɬɭɪаɥɶɧɵɣ ɦаɫɲɬаɛ ɢɡɨɛɪаɠɟɧɢɹ ɢɫɤаɠаɟɬ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɫɬɭɞɟɧɬа ɨ «ɡɧаɱɢɦɨɫɬɢ» ɝɟɨɦɟɬɪɢɢ ɢ ɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɧаɝɪɭɡɤɟ ɢɡɨ-
ɛɪаɠаɟɦɨɝɨ ɭɡɥа. ɂɡɨɛɪаɠɟɧɢɟ ɨɬɨɛɪаɠаɟɬɫɹ ɢ ɨɫɬаɟɬɫɹ ɜ ɟɝɨ ɫɨɡɧаɧɢɢ 

ɛɟɡ ɦаɫɲɬаɛɧɨɣ ɤɨɪɪɟɤɰɢɢ. ɑаɫɬɨ ɰɟɧɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨ ɢɡɨɛɪаɠɟɧɢɹ, 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɫɬɭɞɟɧɬɨɦ, ɧɟ ɬаɤ ɭɠ ɧɟɜɟɥɢɤа. Ɉɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɱɟɪɩ-

ɧɭɬɨ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɛаɡ ɞаɧɧɵɯ, а ɜɨɬ ɩɪɟɞɫɬаɜɥɟɧɧɵɣ ɜ ɫɢɫɬɟɦ-

ɧɨɣ ɮɨɪɦɟ ɮɪаɝɦɟɧɬ ɢɦɟɟɬ ɭɠɟ ɝɨɪаɡɞɨ ɛɨɥɶɲɟɟ ɨɛɪаɡɨɜаɬɟɥɶɧɨɟ ɡɧа-
ɱɟɧɢɟ ɜ ɪаɦɤаɯ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. 

….ɇаɞɨ ɫɬɢɦɭɥɢɪɨɜаɬɶ ɨɛɭɱаɸɳɢɯɫɹ ɩɨɫɬɨɹɧɧɨ ɧаɛɥɸɞаɬɶ, аɧаɥɢ-

ɡɢɪɨɜаɬɶ ɢ ɫɢɫɬɟɦаɬɢɡɢɪɨɜаɬɶ ɝɟɨɦɟɬɪɢɸ ɦɟɯаɧɢɡɦɨɜ, ɦаɲɢɧ ɢ ɫɨɨɪɭɠɟ-
ɧɢɣ ɜ ɛɵɬɨɜɨɣ, ɨɬɤɪɵɬɨɣ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞаɯ 
ɢ ɡаɬɟɦ ɫɬаɜɢɬɶ ɩɟɪɟɞ ɧɢɦɢ ɡаɞаɱɭ ɟё ɭɫɬɧɨɝɨ, ɬɟɤɫɬɨɜɨɝɨ ɨɩɢɫаɧɢɹ, а ɡа-
ɬɟɦ ɝɪаɮɢɱɟɫɤɨɝɨ, ɜ ɜɢɞɟ ɧаɛɪɨɫɤа, ɪɢɫɭɧɤа. Ⱦаɠɟ ɞɟɪɠа ɜ ɪɭɤаɯ ɭɱɟɛ-
ɧɭɸ ɦɨɞɟɥɶ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɪɢɜɵɱɤɭ ɬаɤɬɢɥɶɧɨ ɨɰɟɧɢɜаɬɶ ɦаɤɪɨ 
ɢ ɦɢɤɪɨɝɟɨɦɟɬɪɢɸ ɟё ɩɨɜɟɪɯɧɨɫɬɟɣ, ɡаɮɢɤɫɢɪɨɜаɬɶ ɢ ɨɰɟɧɢɬɶ ɟё ɜɟɫ ɜ ɧɟ-
ɤɨɣ ɫɜɹɡɢ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɨɛɴɟɦɨɦ ɢ ɬ.ɞ. 

Эɬɨ ɨɫɧɨɜа ɞɥɹ ɢɥɥɸɫɬɪаɰɢɢ ɢ ɨɫɜɨɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɧаɜɵɤɨɜ ɢ ɫɭ-
ɬɢ ɜаɠɧɟɣɲɟɝɨ ɜ ɢɧɠɟɧɟɪɧɨɣ ɢ ɧаɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫа ɦɨɞɟ-
ɥɢɪɨɜаɧɢɹ, ɜ ɱаɫɬɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟ-
ɥɢɪɨɜаɧɢɟ ɦɵɫɥɟɧɧɨɝɨ ɢɥɢ ɪɟаɥɶɧɨɝɨ ɨɛɴɟɤɬа ɜ ɫɜɨɟɣ ɩɟɪɜɢɱɧɨɣ ɰɟɥɢ 

ɢ ɝɥаɜɧɨɦ ɫɨɞɟɪɠаɧɢɢ ɨɡɧаɱаɟɬ ɨɩɢɫаɧɢɟ ɟɝɨ ɝɟɨɦɟɬɪɢɢ ɫ ɡаɞаɧɧɨɣ ɰɟ-
ɥɶɸ ɩɪɢ ɡаɞаɧɧɵɯ ɨɝɪаɧɢɱɟɧɢɹɯ ɢ ɭɫɥɨɜɢɹɯ. ɂɦɟɧɧɨ ɩɟɪɟɯɨɞ ɨɬ ɪɟаɥɶ-
ɧɨɣ ɢɥɢ ɦɵɫɥɟɧɧɨɣ ɮɨɪɦɵ ɤ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ (ɜ ɥɸɛɨɣ ɮɨɪɦɟ) 
ɫ ɞаɧɧɨɣ ɰɟɥɶɸ ɩɪɢ ɞаɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɨɝɪаɧɢɱɟɧɢɹɯ ɟɫɬɶ ɜаɠɧɟɣɲɢɣ 

ɷɥɟɦɟɧɬ ɢɧɠɟɧɟɪɧɨɝɨ ɢɫɤɭɫɫɬɜа ɢ, ɟɫɬɟɫɬɜɟɧɧɨ, ɜ ɪаɦɤаɯ ɝɟɨɦɟɬɪɨ-
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬаɧɨɜɤɢ ɡаɞаɱɢ ɩɪɢ-

ɜɥɟɤаɟɬɫɹ ɬа ɢɥɢ ɢɧаɹ ɦɨɞɟɥɶ ɝɟɨɦɟɬɪɢɢ ɢ ɨɬɨɛɪаɠаɟɬɫɹ ɬɟɦ ɢɥɢ ɢɧɵɦ 

ɫɩɨɫɨɛɨɦ (ɬɟɤɫɬɨɦ, ɪɢɫɭɧɤɨɦ, ɱɟɪɬɟɠɨɦ, ЭМɂ, ɫɤɭɥɶɩɬɭɪɧɨ..). Ⱦɥɹ 
ɩɪɢɦɟɪа ɪɟаɥɢɡаɰɢɢ ɡаɞаɧɢɹ ɫɨɛɫɬɜɟɧɧɨ ɧа ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜɧɟɲɧɟɣ 

ɮɨɪɦɵ ɲɭɪɭɩɨɜɟɪɬа (ɪɢɫ. 3, а) ɟё ɦɨɞɟɥɶ ɜ ɪаɦɤаɯ ɭɫɥɨɜɢɣ ɢ ɨɝɪаɧɢɱɟ-
ɧɢɣ (ɦɨɞɟɥɶ ɞɨɥɠɧа ɛɵɬɶ ɝɪаɧɧɨɣ) ɩɪɟɞɫɬаɜɥɟɧа 3D-ɦɨɞɟɥɶɸ (ɪɢɫ. 3, ɜ) 

ɢ ɩɪɨɟɤɰɢɨɧɧɵɦ ɱɟɪɬɟɠɨɦ (ɪɢɫ. 3, ɛ). 

Ⱦɥɹ ɫɪаɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɪаɡɪɟɲаɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬаɤɨɝɨ ɩɪɟɞ-
ɫɬаɜɥɟɧɢɹ, ɧаɞɨ ɨɰɟɧɢɬɶ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɧɭɬ, ɟɫɥɢ ɧаɞɨ ɩɪɢ-

ɛɥɢɡɢɬɶ ɮɨɪɦɭ ɷɬɨɣ ɦɨɞɟɥɢ ɤаɤ ɩɟɪɜɢɱɧɨɝɨ ɡаɦɵɫɥа ɤ ɮɨɪɦɟ ɧа ɪɢɫ 3, а, 

ɫɨɯɪаɧɹɹ ɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ ɞɥɹ ɨɬɨɛɪаɠɟɧɢɹ ɟё ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɢ ɡаɞаɧɢɹ ɩаɪаɦɟɬɪɨɜ… 
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Ɋɢɫ. 3. Пɪɢɦɟɪ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɜɧɟɲɧɟɣ ɮɨɪɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬа  
ɩɪɢ ɡаɞаɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ ɦɨɞɟɥɢ 

Ⱦаɠɟ ɜ ɪаɦɤаɯ ɬɪаɞɢɰɢɨɧɧɵɯ ɫɨɱɟɬаɧɢɣ ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɨɪɦ ɜ ɡаɞаɱаɯ ɧа ɩɟɪɟɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɥɟɡɧɨ ɬɪаɤɬɨɜаɬɶ ɢɯ, 
ɩɭɫɬɶ ɤаɤ ɝɪɭɛɵɟ, ɧɨ ɦɨɞɟɥɢ, ɨɛɨɥɨɱɟɤ, ɤɨɪɩɭɫɨɜ ɢ ɬ.ɞ., ɭɤаɡɵɜаɹ ɷɬɨ 
ɜ ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ ɩɨ «ɮɨɪɦɟ 1», ɫɧаɛɠаɹ ɤɜаɥɢɮɢɤаɰɢɨɧɧɨɣ ɯаɪаɤɬɟ-
ɪɢɫɬɢɤɨɣ ɢ ɭɤаɡаɧɢɟɦ ɦɨɞɟɥɶɧɨɝɨ ɦаɬɟɪɢаɥа. C ɩɨɡɢɰɢɣ ɢɧɠɟɧɟɪɧɨɣ 
ɝɟɨɦɟɬɪɢɢ ɢ ɨɬɨɛɪаɠɟɧɢɹ ɟё ɨɛɴɟɤɬɨɜ ɧɟɰɟɥɟɫɨɨɛɪаɡɧɵ ɩɪаɤɬɢɱɟɫɤɢ 
ɧɢɱɟɝɨ ɧɟ ɞаɸɳɢɟ ɭɩɪɨɳɟɧɢɹ ɜ ɜɢɞɟ ɭɱɟɛɧɵɯ ɨɫɧɨɜɧɵɯ ɧаɞɩɢɫɟɣ, ɪаɫ-
ɩɨɥɨɠɟɧɧɵɟ ɧа ɨɞɧɨɦ ɮɨɪɦаɬɟ ɢɥɢ ɮаɣɥɟ, ɡаɞаɱ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪаɡɧɵɯ 
ɨɛɴɟɤɬɨɜ. В ɩɨɪɹɞɤɟ ɷɥɟɦɟɧɬɨɜ ɢɧɠɟɧɟɪɧɨɣ ɤɭɥɶɬɭɪɵ ɡɞɟɫɶ ɞɨɥɠɧа ɫɨ-
ɛɥɸɞаɬɶɫɹ ɩɪɨɫɬаɹ ɮɨɪɦɭɥа: ɨɞɢɧ ɨɛɴɟɤɬ (ɞɨɫɬаɬɨɱɧɵɟ ɢɡɨɛɪаɠɟɧɢɹ 
ɢ ɩаɪаɦɟɬɪɵ) – ɨɞɢɧ ɮɨɪɦаɬ ɢɥɢ ɮаɣɥ, – ɨɞɧа ɨɫɧɨɜɧаɹ ɧаɞɩɢɫɶ, – ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ аɬɪɢɛɭɬɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɭɤаɡаɧɢɹ ɜ ɫɩɟɰɢɮɢɤаɰɢ-
ɹɯ. Эɬɢ ɠɟ ɬɪɟɛɨɜаɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɡаɞаɧɢɹɦ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩа-
ɪаɦɟɬɪɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧɵ ɤаɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ, а ɧɟ «ɪаɡɦɟɪа-
ɦɢ ɞɥɹ ɜɵɱɟɪɱɢɜаɧɢɹ». 

«ɂɧɠɟɧɟɪɧɭɸ ɝɟɨɦɟɬɪɢɸ» ɦɵ ɪаɫɫɦаɬɪɢɜаɟɦ ɤаɤ ɫɨɫɬаɜɥɹɸɳɭɸ 
ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɨɩɟɪɢɪɭɸɳɭɸ ɦɟɬɪɢɱɟɫɤɢ 
ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɮɭɧɤɰɢɨɧаɥɶɧɵɦɢ ɩɪɨɨɛɪаɡаɦɢ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɨɛɪаɡаɦɢ ɞɟɬаɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɨɞɟɥɹɦɢ ɢ ɪаɡɥɢɱɧɵɦɢ ɨɬɨɛɪаɠɟ-
ɧɢɹɦɢ. Эɬɢ ɨɬɨɛɪаɠɟɧɢɹ ɩɨ ɮɨɪɦɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɧɵɦɢ, ɩɢɫɶɦɟɧɧɵɦɢ, 
ɝɪаɮɢɱɟɫɤɢɦɢ – ɧа ɬɜɟɪɞɵɯ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɯ ɧɨɫɢɬɟɥɹɯ, ɜ ɫɤɭɥɶɩɬɭɪɧɨɣ 
ɮɨɪɦɟ. Пɪɢ ɷɬɨɦ ɮɨɪɦɭɥɢɪɨɜɤа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɜ ɫɜɹɡɢ ɫ ɢɯ ɮɭɧɤ-
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ɰɢɨɧаɥɶɧɵɦ ɫɨɞɟɪɠаɧɢɟɦ ɩɪɟɞɩɨɥаɝаɟɬɫɹ ɜ ɩɪɢɤɥаɞɧɵɯ ɮɨɪɦɭɥɢɪɨɜɤаɯ. 
Ɍаɤɨɣ ɩɨɞɯɨɞ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪаɡɨɦ ɫɬɢɦɭɥɢɪɭɟɬ ɜɵɞɟɥɟɧɢɟ ɩɪаɤɬɢɱɟ-
ɫɤɢ ɡɧаɱɢɦɵɯ ɡаɞаɱ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧаɩɪаɜɥɟɧɧɵɯ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ 
ɞɟɹɬɟɥɶɧɨɫɬɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ. Пɪɢ ɷɬɨɦ ɢɧɬɟɝɪɢɪɭɸɬɫɹ 
ɷɥɟɦɟɧɬɵ ɝɪаɮɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɢ ɩɟɪɜɢɱɧɵɟ ɡɧаɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥаɫɬɢ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢаɥɢɫɬа. Кɨɧɟɱ-
ɧɨ, ɩɪɢɤɥаɞɧɵɟ ɮɨɪɦɭɥɢɪɨɜɤɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɧɟ ɹɜɥɹɸɬɫɹ ɤаɤɢɦ-
ɬɨ ɨɬɤɪɨɜɟɧɢɟɦ ɜ ɪаɡɧɨɨɛɪаɡɧɨɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɪаɤɬɢɤɟ ȽȽП. Мɵ ɯɨɬɢɦ 
ɫɞɟɥаɬɶ аɤɰɟɧɬ ɧа ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɬаɤɨɝɨ ɩɨɞɯɨɞа ɤаɤ ɫɢɫɬɟɦаɬɢɱɟɫɤɨɝɨ 
ɧа ɧаɱаɥɶɧɵɯ ɫɬаɞɢɹɯ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɧа 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɨɛɳɟɧɢɹ ɩɨɧɹɬɢɣ ɢ ɦɟɬɨɞɨɜ ɜ ɪаɦɤаɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ 
ɹɡɵɤɨɜ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ. 

Пɪɟɞɜɢɞɢɦ ɜɨɩɪɨɫ, ɫɜɹɡаɧɧɵɣ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ аɧаɥɢɡа ɢ ɪɟɲɟ-
ɧɢɹ ɫɨɛɫɬɜɟɧɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɤаɤ ɨɬɞɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɜ ɢɯ 
аɤаɞɟɦɢɱɟɫɤɢɯ ɩɨɫɬаɧɨɜɤаɯ, ɜ ɱаɫɬɧɨɫɬɢ, ɞɥɹ ɪаɡɜɢɬɢɹ ɦɟɬɨɞɨɜ ɇȽ ɢ аɥ-
ɝɨɪɢɬɦɨɜ КȽ. Ɍаɤɢɟ ɡаɞаɱɢ ɟɫɬɟɫɬɜɟɧɧɵ ɞɥɹ ɬɜɨɪɱɟɫɤɨɣ ɪаɛɨɬɵ ɩɪɟɩɨɞа-
ɜаɬɟɥɟɣ ɜ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɦ ɢ ɦɟɬɨɞɢɱɟɫɤɨɦ аɫɩɟɤɬаɯ. А ɧɨɜɵɟ ɪɟɡɭɥɶ-
ɬаɬɵ ɬаɤɨɣ ɪаɛɨɬɵ ɜ ɩɪɢɤɥаɞɧɵɯ ɮɨɪɦɭɥɢɪɨɜɤаɯ ɦɨɝɭɬ ɩɨɩɨɥɧɢɬɶ ɭɱɟɛ-
ɧɭɸ ɩɪаɤɬɢɤɭ. 

Ваɠɧɟɣɲɢɦ ɜ ɢɧɠɟɧɟɪɧɨɦ аɫɩɟɤɬɟ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜаɧɢɟ ɩɪɟɞ-
ɫɬаɜɥɟɧɢɣ ɨ ɫɜɹɡɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩаɪаɦɟɬɪɨɜ ɢ ɧаɝɪɭɡɨɱɧɵɯ ɫɩɨɫɨɛɧɨ-
ɫɬɹɯ ɷɥɟɦɟɧɬɨɜ ɞɟɬаɥɟɣ. Пɪɢ ɷɬɨɦ ɝɟɨɦɟɬɪɢɹ ɞɟɬаɥɢ ɢ ɟё ɩаɪаɦɟɬɪɵ 
ɩɪɢɨɛɪɟɬаɸɬ ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɫɦɵɫɥ ɜ ɤɨɧɬɟɤɫɬɟ ɟɝɨ ɪɟаɥɢɡɭɟɦɨɫɬɢ, 
а ɧɟ ɤаɤ ɧɨɦɢɧаɥɶɧɨɣ ɮɨɪɦɵ. Ƚɟɨɦɟɬɪɢɹ, ɧɢɤаɤ ɧɟ ɩɪɢɜɹɡаɧɧаɹ ɤ ɮɢɡɢ-
ɱɟɫɤɢɦ ɨɳɭɳɟɧɢɹɦ ɢɥɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦ, ɢɯ ɭɪɨɜɧɸ ɢ ɦаɫɲɬаɛɭ, ɨɫɬа-
ɟɬɫɹ ɭ ɨɛɭɱаɟɦɨɝɨ аɛɫɬɪаɤɰɢɟɣ, ɩɥɨɯɨ ɡаɤɪɟɩɥɟɧɧɨɣ ɜ ɫɨɡɧаɧɢɢ. 

…ɇаɩɪɢɦɟɪ, ɢɡɜɟɫɬɧа ɤɥаɫɫɢɱɟɫɤаɹ ɭɱɟɛɧаɹ ɪаɛɨɬа ɜɵɩɨɥɧɟɧɢɹ 
ɮɪаɝɦɟɧɬɨɜ ɫɛɨɪɨɱɧɵɯ ɱɟɪɬɟɠɟɣ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɟɥɟɣ ɪɟɡɶɛɨɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɬаɧɞаɪɬɧɵɯ ɤɪɟɩɟɠɧɵɯ ɞɟɬаɥɟɣ. Пɨ ɨɩɵɬɭ ɡɧа-
ɟɦ, ɱɬɨ ɟɫɥɢ ɩɨɩɪɨɫɢɬɶ ɫɬɭɞɟɧɱɟɫɤɭɸ аɭɞɢɬɨɪɢɸ ɨɰɟɧɢɬɶ ɭɫɢɥɢɟ ɫɠа-
ɬɢɹ ɞɟɬаɥɟɣ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɞɨ ɪаɡɪɵɜа ɫɬɟɪɠɧɹ, ɟɫɥɢ ɫɬɟɪ-
ɠɟɧɶ (ɛɨɥɬа, ɜɢɧɬа, ɲɩɢɥɶɤɢ) ɩɨ ɡаɞаɧɢɸ, ɧаɩɪɢɦɟɪ D = 16 ɦɦ, ɬɨ ɨɰɟɧ-
ɤɢ ɛɭɞɭɬ ɜ ɞɟɫɹɬɤɢ ɪаɡ ɡаɧɢɠɟɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɨɩɭɫɬɢɦɵɦ ɭɫɢɥɢɹɦ. 
Ⱦɨɫɬаɬɨɱɧɨ ɬɪɟɯ ɦɢɧɭɬ (ɨɰɟɧɤа ɷɥɟɦɟɧɬаɪɧа), ɱɬɨɛɵ ɡаɤɪɟɩɢɬɶ ɨɛɪаɡɧɨɟ 
ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɦаɫɲɬаɛаɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɟё 
ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ (ɪɢɫ. 4). Вɫɟ ɩɪɢɜɟɞɟɧɧɵɟ ɮɪаɝɦɟɧɬɵ ɢ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɪɟаɥɢɡɭɸɬɫɹ ɜ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɨɣ ɩɪаɤɬɢɤɟ аɜɬɨɪɨɜ, ɤ ɫɨɠаɥɟɧɢɸ, ɧɟ 
ɜɫɟɝɞа ɫɢɫɬɟɦɧɨ ɢ ɱаɫɬɢɱɧɨ ɢɡɥаɝаɥɢɫɶ ɪаɧɟɟ [1, 8, 9, 12, 13]. 
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Ɋɢɫ. 4. Пɪɢɦɟɪ ɷɥɟɦɟɧɬаɪɧɨɣ ɨɰɟɧɤɢ ɯаɪаɤɬɟɪɢɫɬɢɤɢ  
ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɬɟɪɠɧɹ ɛɨɥɬа, ɫɜɹɡаɧɧɨɣ ɫ ɩаɪаɦɟɬɪɨɦ ɝɟɨɦɟɬɪɢɢ 

Ɏɭɧɤɰɢɨɧаɥɶɧɵɟ ɩɨɞɯɨɞɵ ɧа ɧаɱаɥɶɧɵɯ ɫɬаɞɢɹɯ ȽȽП ɦɨɝɭɬ ɩɨɞ-
ɞɟɪɠаɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɟɣ ɤаɤ ɨɬɞɟɥɶɧɨɣ ɨɛɥаɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤаɤ ɮаɤ-
ɬɨɪ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɧɠɟɧɟɪɧɨɣ ɦɟɧɬаɥɶɧɨɫɬɢ. ɇɨ ɜ ɩɪаɤɬɢɤɟ ɜɟɞɭɳɢɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɦɢɪа ɬаɤɨɜɨɣ ɭɠɟ ɩɪаɤɬɢɱɟɫɤɢ ɧɟɬ… Ɉɧа ɢɧ-
ɬɟɝɪɢɪɨɜаɧа ɫ ɡаɞаɱаɦɢ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ ɢ ɪɟɲаɟɬɫɹ ɧа ɢɯ ɨɫɧɨɜɟ. 

Пɪɟɞɫɬаɜɥɹɟɬɫɹ, ɱɬɨ ɜ ɤɨɧɬɟɤɫɬɟ ɢɡɥɨɠɟɧɧɨɣ ɡɞɟɫɶ ɬɪаɤɬɨɜɤɢ ɢɧ-
ɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɪɨɞɭɤɬɢɜɧɵ ɡаɞаɧɧɵɟ ɩаɪаɦɟɬɪɢɱɟɫɤɢ ɢɥɢ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɨɫɬаɧɨɜɤɢ ɢ ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ 
ɜ ɫɪɟɞɟ AUTOɋАD, ɩɪɟɞɫɬаɜɥɹɟɦɵɟ А.Ʌ. ɏɟɣɮɟɰɟɦ [10]. Кɪɢɬɢɤа ɟɝɨ 
аɜɬɨɪɫɤɨɣ ɩɨɡɢɰɢɢ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɫɜɹɡаɧа ɧɟ ɫɬɨɥɶɤɨ ɫ ɟё ɫɭɬɶɸ, ɫɤɨɥɶ-
ɤɨ ɜ ɫɪаɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɩɨɫɬаɧɨɜɤаɦɢ (ɮɨɪɦɭɥɢɪɨɜɤаɦɢ) ɡаɞаɱ, 
а ɢɦɟɧɧɨ ɡаɞаɱаɦɢ ɩɨɢɫɤа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɱɬɨ ɧɟ ɨɞ-
ɧɨ ɢ ɬɨ ɠɟ [11, 2]. Пɪɢ ɩɨɢɫɤɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɟɪɜɢɱ-
ɧа ɥɨɝɢɤа, а ɬɨɱɧɨɫɬɶ ɝɪаɮɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɜɬɨɪɢɱɧа. Пɪɢ ɢɧɞɭɤ-
ɬɢɜɧɨɦ ɩɭɬɢ ɤ ɢɫɬɢɧɟ ɬɨɱɧɨɫɬɶ ɪɟаɥɢɡаɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɩɟɪɜɢɱɧа ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɡɜɨɥɹɟɬ ɞɟɥаɬɶ ɥɨɝɢɱɟɫɤɢɟ 
ɜɵɜɨɞɵ ɢ ɜɵɞɜɢɝаɬɶ ɝɢɩɨɬɟɡɵ. Кɪɨɦɟ ɬɨɝɨ, ɜ аɪɫɟɧаɥɟ ɞɨɤаɡаɬɟɥɶɧɵɯ 
ɧаɭɱɧɵɯ ɦɟɬɨɞɨɜ, ɤаɤ ɢɡɜɟɫɬɧɨ, ɞɟɞɭɤɬɢɜɧɵɟ ɢ ɢɧɞɭɤɬɢɜɧɵɟ ɦɟɬɨɞɵ 
ɪаɜɧɨɩɪаɜɧɵ. ɂ ɤаɠɞɵɟ ɨɫɧɨɜаɧɵ ɧа ɫɜɨɟɣ ɥɨɝɢɤɟ, ɩɪɟɞɩɨɥаɝаɹ ɟё ɤɨɪ-
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ɪɟɤɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ. Пɨɷɬɨɦɭ ɩɪɨɬɢɜɨɩɨɫɬаɜɥɟɧɢɹ ɜ ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ, 
ɨɫɨɛɟɧɧɨ ɫ ɩɨɡɢɰɢɣ ɩɟɪɟɯɨɞа ɤ ɢɧɠɟɧɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɜɪɹɞ ɥɢ ɥɨɝɢɱɧɵ 
ɢ ɩɪɨɞɭɤɬɢɜɧɵ. 

Мɨɠɧɨ ɝɨɜɨɪɢɬɶ ɲɢɪɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɞɟɪɧɢɡаɰɢɢ ɢ ɦɨɞɟɥɹɯ 
ɫɨɞɟɪɠаɧɢɹ ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜɨɨɛɳɟ. ɂɧɮɨɪ-
ɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɫɬаɜɢɬɶ ɜɨɩɪɨɫ ɨ ɤɨɧɫɨɥɢɞаɰɢɢ аɤɬɭ-
аɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɪаɞɢɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠаɧɢɹ ȽȽП ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɭɫɢɥɟɧɢɹ ɦɟɠɞɢɫɰɢɩɥɢɧаɪɧɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɜ ɪаɦɤаɯ ɢɧɠɟɧɟɪɧɨɣ 
ɩɪɨɩɟɞɟɜɬɢɤɢ. Ваɪɢаɧɬɵ ɬаɤɨɣ ɩɪɨɩɟɞɟɜɬɢɤɢ ɧа ɨɫɧɨɜɟ ɛаɡɨɜɵɯ ɩɨɧɹ-
ɬɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ ɦɨɝɭɬ ɫɨɫɬаɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɢɧɜаɪɢаɧɬɧɵɟ ɞɥɹ 
ɧаɩɪаɜɥɟɧɢɣ ɩɨɞɝɨɬɨɜɤɢ ɪаɡɞɟɥɵ: 

1. ɂɫɬɨɪɢɹ ɬɟɯɧɢɤɢ (ɥɨɝɢɤа ɪаɡɜɢɬɢɹ ɬɟɯɧɨɫɮɟɪɵ). 
2. Ɍɟɯɧɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɢ ɩɪɨɰɟɫɫɵ. ɂɧɜаɪɢаɧɬɧаɹ ɫɬɪɭɤɬɭɪа 

ɨɩɢɫаɧɢɹ. 
3. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɮɨɪɦɨɨɛɪаɡɨɜаɧɢɹ (ɨɛɡɨɪ). 
4. Пɪɨɟɤɬɢɪɨɜаɧɢɟ ɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɟ: ɫɭɬɶ ɢ ɦɟɬɨɞɨɥɨɝɢɹ. 
5. ɋɩɟɰɢɮɢɤа ɞɢɡаɣɧ-ɩɪɨɟɤɬɢɪɨɜаɧɢɹ. 
6. ɂɥɥɸɫɬɪаɬɢɜɧаɹ ɢ ɤɨɝɧɢɬɢɜɧаɹ ɮɭɧɤɰɢɢ ȽɋПɂ. 
7. ɂɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɧɠɟɧɟɪɧɨɣ 

ɝɪаɮɢɤɢ. 
Пɪɢ ɷɬɨɦ ɝɪаɮɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜа ɛɭɞɭɬ ɫɧаɱаɥа ɜɵɫɬɭɩаɬɶ ɤаɤ ɷɮ-

ɮɟɤɬɢɜɧɵɟ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦаɰɢɢ, а ɡаɬɟɦ ɤаɤ ɩɪɟɞɦɟɬ ɨɫɜɨɟɧɢɹ ɢɯ 
ɬɟɯɧɨɥɨɝɢɣ. 
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ɈɊȽАɇИɁАɐИə ȽɊАɎИɑȿɋɄɈɃ ɉɈȾȽɈɌɈȼɄИ ɋɌɍȾȿɇɌɈȼ 

ɇА ɈɋɇɈȼȿ ИɇɎɈɊɆАɐИɈɇɇɈ-ɄɈɆɆɍɇИɄАɐИɈɇɇɕɏ 

ɌȿɏɇɈɅɈȽИɃ 

Аɥɟɤɫɚɧɞɪɨɜɚ ȿɜɝɟɧɢɹ ɉɟɬɪɨɜɧɚ, 

ɇɨɫɨɜ Ʉɨɧɫɬɚɧɬɢɧ Ƚɪɢɝɨɪɶɟɜɢɱ, 

ɋɬɨɥɛɨɜɚ Иɪɢɧɚ Ⱦɦɢɬɪɢɟɜɧɚ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

Пɨɞɱɟɪɤɢɜаɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɢɫɤа ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɯ ɭɪɨɜɧɸ ɪаɡɜɢɬɢɹ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɬɜɟ-
ɱаɸɳɢɯ ɬɪɟɛɨɜаɧɢɹɦ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɟɤɬɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
Пɪɨɜɟɞɟɧ аɧаɥɢɡ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ 
ɮɨɪɦɢɪɨɜаɧɢɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɨɢɫɯɨɞɹɳɟɦ ɜ ɯɨɞɟ ɛаɡɨɜɨɣ 
ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа. Ɉɩɢɫаɧɨ ɫɢɫɬɟɦɧɨɟ 
ɢɫɩɨɥɶɡɨɜаɧɢɟ ɤɨɦɩɥɟɤɫа ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪаɡɥɢɱɧɵɯ ɮɨɪɦаɯ 
ɭɱɟɛɧɵɯ ɡаɧɹɬɢɣ. Пɨɤаɡаɧɵ ɜаɪɢаɧɬɵ ɢɧɬɟɝɪаɰɢɢ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɨɞɟɪɠаɧɢɟ 
ɪаɡɞɟɥɨɜ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ, ɢ ɨɛɨɫɧɨɜаɧа ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɹ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɤɨɦɩɟ-
ɬɟɧɬɧɨɫɬɶ, ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа, ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ, ɢɧɮɨɪɦаɰɢɨɧɧаɹ 
ɫɪɟɞа ɨɛɭɱɟɧɢɹ. 

 
 

ORGANIZING OF STUDENT'S GRAPHIC TRAINING BASED 

ON INFORMATION AND COMMUNICATION TECHNOLOGIES 

Aleksandrova Evgeniy Petrovna,  

Nosov Konstantin Grigor'evich, 

Stolbova Irina Dmitrievna 

Perm National Research Polytechnic University 

Focused the need to search for new training technologies corresponding to the level of 
development of information and communication technologies and meeting the requirements 
of modern design and production technologies is underlined. The analys maked of the func-
tional capabilities of information technology in the forming of geometric-graphic competen-
cies. It occurs during the technical university student's basic graphic training. A systematic 
use of the complex of information technologies for various forms of training is described. 
The variants of integration of these technologies in the content of the graphic design sections 
of students are shown and the effectiveness of their use is justified. 

Keywords: Information technologies, geometric-graphic competence, computer 

graphics, teaching and control technologies, information learning environment 
 
 



 38 

ɋɨɜɪɟɦɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɯаɪаɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ аɜ-
ɬɨɦаɬɢɡаɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢɧɠɟɧɟɪа, ɫɦɟɳɟɧɢɟɦ ɝɪаɧɢ ɦɟɠɞɭ ɩɪɨɟɤɬɢ-
ɪɨɜаɧɢɟɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. ɋɟɝɨɞɧɹ ɧа ɩɟɪɜɵɣ ɩɥаɧ ɜɵɫɬɭɩаɟɬ ɤɨɦɩɶɸ-
ɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞаɟɬ ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɩɪɨɰɟɫɫ, ɧаɱɢɧаɹ ɫ ɪаɫɱɟɬɨɜ ɩаɪаɦɟɬɪɨɜ ɢ ɯаɪаɤɬɟɪɢɫɬɢɤ ɢɡɞɟɥɢɹ ɢ ɡа-
ɤаɧɱɢɜаɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫаɦɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ [1]. 

ɂɧɬɟɧɫɢɜɧɵɣ ɩɪɨɰɟɫɫ ɨɛɧɨɜɥɟɧɢɹ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɫɮɟɪɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɫɢɫɬɟ-
ɦɵ ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɫɩɟɰɢаɥɢɫɬɨɜ ɢɧɠɟɧɟɪɧɨɝɨ ɩɪɨɮɢɥɹ. Пɪɢ ɷɬɨɦ 
ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡаɞаɱ ɮɨɪɦɢɪɨɜаɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬ-
ɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜаɧɢɟ ɭ ɨɛɭɱаɸɳɢɯɫɹ ɬɨ-
ɬаɥɶɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɫɬɜ [2]. 

В ɢɧɠɟɧɟɪɧɨɦ ɨɛɪаɡɨɜаɧɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɹɜɥɹɟɬɫɹ ɛа-
ɡɨɜаɹ ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɨɜ, ɮɨɪ-
ɦɢɪɭɸɳаɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɭɸ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɛɭɞɭɳɢɯ ɜɵɩɭɫɤɧɢɤɨɜ. 
Ɍаɤаɹ ɩɨɞɝɨɬɨɜɤа ɩɪɟɞɩɨɥаɝаɟɬ ɭɪɨɜɟɧɶ ɨɫɨɡɧаɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ, ɩɪаɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɢɡɭɱɟɧɢɹ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ 
ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɩɪаɤɬɢɤɭ ɢɯ ɤɨɧ-
ɫɬɪɭɢɪɨɜаɧɢɹ, а ɬаɤɠɟ ɫɜɨɛɨɞɧɨɟ ɜɥаɞɟɧɢɟ ɧаɜɵɤаɦɢ ɪаɛɨɬɵ ɜ ɫɨɜɪɟɦɟɧ-
ɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɫɪɟɞаɯ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɪаɡɪаɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭ-
ɦɟɧɬаɰɢɢ [3, 4]. В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɜɵɫɲɟɦ ɬɟɯɧɢɱɟɫɤɨɦ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨɦ ɨɛɪаɡɨɜаɧɢɢ ɪɟаɥɢɡɭɟɬɫɹ ɢɧɧɨɜаɰɢɨɧɧаɹ ɫɬɪаɬɟɝɢɹ ɤɨɦɩɥɟɤɫɧɨɣ 
ɢɧɮɨɪɦаɬɢɡаɰɢɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɧаɩɪаɜɥɟɧɧɨɣ ɧа ɪаɡ-
ɜɢɬɢɟ ɭ ɫɬɭɞɟɧɬɨɜ аɤɬɭаɥɶɧɵɯ ɧаɜɵɤɨɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ 
ɫ ɩɨɥɭɱɟɧɢɟɦ ɷɥɟɤɬɪɨɧɧɵɯ 2- ɢɥɢ 3-ɦɟɪɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɨɛɴɟɤɬа, а ɬаɤɠɟ 
ɢɯ ɩɪɟɨɛɪаɡɨɜаɧɢɹ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɞɪɭɝ ɜ ɞɪɭɝа [2]. Ɂаɦɟɬɢɦ, ɱɬɨ ɧа 
ɫɨɜɪɟɦɟɧɧɨɦ ɷɬаɩɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞаɟɬɫɹ ɨɛɴɟɦɧɨɦɭ ɦɨ-
ɞɟɥɢɪɨɜаɧɢɸ. Мɨɞɟɥɶ 3d ɡɧаɱɢɬɟɥɶɧɨ ɩɨɜɵɲаɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɢ ɤаɱɟɫɬɜɨ ɪɟɡɭɥɶɬаɬɨɜ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɟɝɨ ɜаɪɢаɬɢɜɧɨɫɬɶ ɢ ɧаɝɥɹɞɧɨɫɬɶ. 
ɂɧɮɨɪɦаɰɢɨɧɧɵɟ ɦɨɞɟɥɢ, ɜ ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɢ 3d ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ, ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪаɤɬɢɱɟɫɤɢ ɧа ɜɫɟɯ ɫɬаɞɢɹɯ ɫɨɡɞаɧɢɹ ɢɡɞɟɥɢɹ, ɧɨ 
ɢɦɟɧɧɨ ɷɥɟɤɬɪɨɧɧаɹ ɦɨɞɟɥɶ ɢɝɪаɟɬ ɪɨɥɶ ɩɟɪɜɨɢɫɬɨɱɧɢɤа ɞɥɹ ɟɝɨ ɩɨɥɧɨɝɨ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа. Ɍаɤаɹ ɦɨɞɟɥɶ ɯɪаɧɢɬɫɹ ɜ ɛаɡɟ ɞаɧɧɵɯ ɩɪɨɟɤɬа ɢ ɨɛɟɫ-
ɩɟɱɢɜаɟɬ ɪɟɲɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ, ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɷɤɫɩɥɭаɬаɰɢɢ ɢ ɦɨɞɟɪɧɢɡаɰɢɢ ɨɛɴɟɤɬа. 

В ɷɬɨɦ ɪɭɫɥɟ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɢ ɪɨɥɶ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ 
ɜ ɩɪɨɰɟɫɫɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ [5]. Ɉɧа ɫɬаɧɨɜɢɬɫɹ ɧɟ 
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ɬɨɥɶɤɨ ɩɪɟɞɦɟɬɨɦ ɢɡɭɱɟɧɢɹ ɤаɤ ɨɫɧɨɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬа ɪаɡɪаɛɨɬɤɢ ɤɨɧ-
ɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ, ɧɨ ɢ ɫɪɟɞɫɬɜɨɦ ɨɛɭɱɟɧɢɹ, ɹɞɪɨɦ ɛаɡɨɜɨɣ 
ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɪɢ ɞɟɮɢɰɢɬɟ ɭɱɟɛ-
ɧɨɝɨ ɜɪɟɦɟɧɢ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜаɬɶ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ, а ɬаɤɠɟ ɭɱɟɫɬɶ ɢɧ-
ɞɢɜɢɞɭаɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɩɨɧɢɦаɧɢɹ ɫɥɨɠɧɨɣ ɤ ɭɫɜɨɟ-
ɧɢɸ ɝɪаɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦаɰɢɢ. 

В ɪаɛɨɬɟ ɩɪɟɞɫɬаɜɥɟɧа ɦɨɞɟɥɶ ɛаɡɨɜɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭ-
ɞɟɧɬɨɜ ПɇɂПɍ, ɨɩɢɪаɸɳɟɣɫɹ ɧа ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɮɨɪɦаɰɢ-
ɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ, а ɬаɤɠɟ 
ɨɛɫɭɠɞаɸɬɫɹ ɨɪаɝɢɡаɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɟɟ ɪɟаɥɢɡаɰɢɢ. 

Ɇɨɞеɥɶ ɝеɨɦеɬɪɨ-ɝɪаɮиɱеɫɤɨɣ ɩɨɞɝɨɬɨɜɤи и ɮɭɧɤциɨɧаɥ 

иɧɮɨɪɦациɨɧɧыɯ ɬеɯɧɨɥɨɝиɣ 

Ɂаɞаɱа ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɜɭɡɨɜ ɢɧɠɟɧɟɪɧɨ-ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦ-
ɩɶɸɬɟɪɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ аɤɬɭаɥɶɧɨɣ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ. В [6] ɩɨɞɱɟɪɤɢ-
ɜаɟɬɫɹ, ɱɬɨ ɰɟɥɶ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬа ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɭɡɟ – «ɞɨɛɢɬɶɫɹ 
ɬɪɟɛɭɟɦɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɭɪɨɜɧɹ ɝɨɬɨɜɧɨɫɬɢ ɜɵɩɭɫɤɧɢɤа ɤ ɩɪɨɟɤɬɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡа ɫɱɟɬ ɨɩɬɢɦаɥɶɧɨɝɨ ɫɨɱɟɬаɧɢɹ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɣ, ɢɧɠɟɧɟɪɧɨɣ ɢ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ». 

В ɫɢɥɭ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɨɝɥаɫɧɨ ɎȽɈɋ ВɈ ɢ ɫɬɟɩɟɧɢ ɪаɡɜɢɬɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɮɟɪɵ ɫɟɝɨɞɧɹ ɭɫɩɟɯ ɮɨɪɦɢɪɨɜаɧɢɹ ɝɟɨɦɟɬɪɨ-ɝɪа-
ɮɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ ɫɬɭɞɟɧɬɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡаɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɜɧɟ-
ɞɪɟɧɢɹ ɜ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɋАD-ɫɢɫɬɟɦ, ɫɛɥɢɠаɸɳɢɯ ɝɪаɮɢɱɟɫɤɨɟ ɨɛɪа-
ɡɨɜаɧɢɟ ɫ ɪɟаɥɶɧɨɣ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ, а ɬаɤɠɟ 
ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɫɪɟɞɫɬɜ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɧɨ-
ɜɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ [7]. 

Каɤ ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɨɫɧɨɜɧаɹ ɰɟɥɶ ɛаɡɨɜɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢ-
ɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ – ɮɨɪɦɢɪɨɜаɧɢɟ ɫɩɨɫɨɛ-
ɧɨɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɡаɩɪɨɫаɦɢ ɫɟɝɨɞɧɹɲɧɟɝɨ ɞɧɹ. В ɨɪɝаɧɢɡаɰɢɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɫɬɭɞɟɧɬɨɜ ɨɫɧɨɜɧɨɣ аɤɰɟɧɬ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥаɬɶ ɧа ɢɫɩɨɥɶɡɨɜаɧɢɟ 
ɩɨɬɟɧɰɢаɥа ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ, ɧа ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧа ɛɵɬɶ ɪаɡɪаɛɨɬаɧа ɢɧɮɨɪɦаɰɢɨɧɧаɹ ɫɪɟɞа 
ɨɛɭɱɟɧɢɹ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɢ ɤɨɧɬɪɨɥɹ ɤаɱɟɫɬɜа ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. Ɉɫɨɛɨɟ 
ɜɧɢɦаɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪаɬɢɬɶ ɧа ɢɧɫɬɪɭɦɟɧɬаɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɨɛɭ-
ɱаɟɦɵɯ, ɧаɩɪаɜɥɟɧɧɭɸ ɧа ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ CAD-ɫɢɫɬɟɦ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɭɱɟɛɧɵɯ ɡаɞаɱ ɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɟɤɬɧɵɯ ɡаɞаɧɢɣ. Ɍаɤɠɟ ɧɟɨɛɯɨ-
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ɞɢɦɨ ɡаɞɟɣɫɬɜɨɜаɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ, 
ɤɨɬɨɪаɹ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɯаɧɢɡɦɨɦ ɪаɡɜɢɬɢɹ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ 
ɦɵɲɥɟɧɢɹ ɭ ɨɛɭɱаɟɦɵɯ. ɂɫɩɨɥɶɡɨɜаɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɜ ɤаɱɟ-
ɫɬɜɟ ɢɥɥɸɫɬɪаɬɢɜɧɨɝɨ ɦɟɯаɧɢɡɦа ɨɫɜаɢɜаɟɦɨɣ ɛаɡɵ ɡɧаɧɢɣ ɩɨɡɜɨɥɹɟɬ 
ɩɪɢ ɞɟɮɢɰɢɬɟ ɭɱɟɛɧɨɝɨ ɜɪɟɦɟɧɢ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜаɬɶ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ, 
ɭɱɟɫɬɶ ɢɧɞɢɜɢɞɭаɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɢ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɛɨɥɟɟ 
ɛɵɫɬɪɨɦɭ ɩɨɧɢɦаɧɢɸ ɫɩɟɰɢɮɢɤɢ ɝɪаɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦаɰɢɢ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɤаɱɟɫɬɜɟɧɧɵɣ ɢɥɥɸɫɬɪаɬɢɜɧɵɣ ɦаɬɟɪɢаɥ ɩɨɛɭɠɞаɟɬ ɫɬɭɞɟɧɬɨɜ 
ɤ ɨɫɜɨɟɧɢɸ ɝɪаɮɢɱɟɫɤɢɯ ɩаɤɟɬɨɜ ɢ ɫɬɢɦɭɥɢɪɭɟɬ ɤ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɜɨɡ-
ɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɭɱɟɛɧɵɯ ɪɟɡɭɥɶɬа-
ɬɨɜ ɢ ɫɨɛɫɬɜɟɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

ɇа ɪɢɫ. 1 ɩɪɟɞɫɬаɜɥɟɧа ɢɧɧɨɜаɰɢɨɧɧаɹ ɦɨɞɟɥɶ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫ-
ɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɧаɩɪаɜɥɟɧɧаɹ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢ аɤɬɭаɥɢɡɢɪɭɸɳаɹ ɪɨɥɶ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɜ ɨɛɭɱɟɧɢɢ. 

 

Ɋɢɫ. 1. Мɨɞɟɥɶ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ 

Пɨɞɱɟɪɤɧɟɦ, ɱɬɨ ɭɠɟ ɧа ɭɪɨɜɧɟ ɰɟɥɟɩɨɥаɝаɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɹɫɧɨ 
ɫɮɨɪɦɭɥɢɪɨɜаɬɶ ɝɪɭɩɩɭ ɬɪɟɛɨɜаɧɢɣ ɤ ɪɟɡɭɥɶɬаɬаɦ ɨɛɭɱɟɧɢɹ, ɤаɫаɸɳɢɯɫɹ 
ɢɧɫɬɪɭɦɟɧɬаɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɨɛɭɱаɟɦɵɯ ɜ ɨɛɥаɫɬɢ ɜɥаɞɟɧɢɹ CAD-ɫɢɫ-
ɬɟɦаɦɢ. Каɤɢɟ ɡɧаɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɨɜɟɫɬɢ ɞɨ ɩɨɧɢɦаɧɢɹ ɫɬɭɞɟɧɬɨɜ ɜ ɯɨ-
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ɞɟ ɨɫɜɨɟɧɢɹ ɞаɧɧɨɝɨ ɪаɡɞɟɥа? Каɤɢɟ ɨɠɢɞаɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ ɭɦɟ-
ɧɢɹ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɩɨɥɭɱɢɬɶ ɜ ɯɨɞɟ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɣ ɢ ɥаɛɨɪа-
ɬɨɪɧɨɝɨ ɩɪаɤɬɢɤɭɦа? ɑɟɦ ɨɜɥаɞɟɬɶ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɵɯ 
ɡаɞаɧɢɣ? Каɤɢɟ ɩɪаɤɬɢɤɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɵɟ ɡаɞаɧɢɹ ɩɨɦɨɝɭɬ ɨɰɟɧɢɬɶ 
ɭɪɨɜɟɧɶ ɫɮɨɪɦɢɪɨɜаɧɧɨɫɬɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ ɭ ɫɬɭ-
ɞɟɧɬɨɜ ɜ ɤɨɧɰɟ ɤɭɪɫа ɨɛɭɱɟɧɢɹ? 

Каɤ ɜɢɞɧɨ ɢɡ ɫɯɟɦɵ, ɩɪɢ ɪɟаɥɢɡаɰɢɢ ɪаɡɪаɛɨɬаɧɧɨɣ ɦɨɞɟɥɢ ɩɪаɤɬɢ-
ɱɟɫɤɢ ɧа ɜɫɟɯ ɟɝɨ ɷɬаɩаɯ ɨɛɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪаɡɥɢɱɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. В ɬаɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ. 

Ɍаɛɥɢɰа  1 

Ɏɭɧɤɰɢɨɧаɥ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ 

Ɏɭɧɤɰɢɹ ɇаɡɧаɱɟɧɢɟ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ 
Пɨɡɧаɜаɬɟɥɶɧаɹ ɂɧɫɬɪɭɦɟɧɬаɥɶɧаɹ ɫɨɫɬаɜɥɹɸɳаɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 
ɂɥɥɸɫɬɪаɬɢɜɧаɹ ɇаɝɥɹɞɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɝɪаɮɢɱɟɫɤɨɝɨ ɦаɬɟɪɢаɥа ɞɥɹ ɜɫɟɯ 

ɜɢɞɨɜ ɭɱɟɛɧɵɯ ɡаɧɹɬɢɣ 
ɍɱɟɛɧɨ-

ɷɜɪɢɫɬɢɱɟɫɤаɹ 
Ɋɟаɥɢɡаɰɢɹ ɬɜɨɪɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɩɪɢ ɪаɡɪаɛɨɬɤɟ аɥɝɨɪɢɬ-
ɦɨɜ ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɨɡ-
ɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Аɧɢɦаɰɢɨɧɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤаɹ 

Пɨɦɨɳɶ ɜ ɜɨɫɩɪɢɹɬɢɢ ɫɥɨɠɧɵɯ аɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɝɟɨ-
ɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɱ ɩɪɢ ɢɯ ɞɢɧаɦɢɱɟɫɤɨɦ ɩɪɟɞɫɬаɜɥɟ-
ɧɢɢ 

Кɨɧɬɪɨɥɢɪɭɸ-
ɳаɹ 

Аɜɬɨɦаɬɢɡаɰɢɹ ɤɨɧɬɪɨɥɹ ɪɟɡɭɥɶɬаɬɨɜ ɨɛɭɱɟɧɢɹ ɧа ɜɫɟɯ ɷɬа-
ɩаɯ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа 

Пɪɨɟɤɬɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤаɹ 

Пɪɢɨɛɪɟɬɟɧɢɟ ɫɬɭɞɟɧɬаɦɢ ɧаɜɵɤɨɜ ɪаɛɨɬɵ ɜ ɝɪаɮɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦаɯ CAD ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɱɟɛɧɵɯ ɩɪɨɟɤɬɨɜ 

ɋɩɪаɜɨɱɧɨ-
ɢɧɮɨɪɦаɰɢɨɧɧаɹ 

Ɋаɛɨɬа ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɛɢɛɥɢɨɬɟɤаɦɢ ɫɩɪаɜɨɱɧɵɯ ɦаɬɟɪɢа-
ɥɨɜ 

Пɪаɤɬɢɤɨ-
ɧаɩɪаɜɥɟɧɧаɹ 

Пɪɢɨɛɪɟɬɟɧɢɟ ɧаɜɵɤɨɜ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦ-
ɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɨɩɵɬа ɫɨɡɞаɧɢɹ 
ɪɟаɥɶɧɵɯ ɢɡɞɟɥɢɣ ɧа ɨɫɧɨɜɟ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ 

 
В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪаɡɪаɛɨɬаɧɧɨɣ ɦɨɞɟɥɶɸ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɢ ɨɩɪɟɞɟɥɟɧɧɵɦ ɮɭɧɤɰɢɨɧаɥɨɦ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɪаɡɪаɛɨɬаɧ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, 
ɨɛɟɫɩɟɱɢɜаɸɳɢɣ ɜɫɟ ɮɨɪɦɵ ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɨɛɭɱɟ-
ɧɢɢ ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ [8, 9]. Ⱦаɧɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɟɞɫɬаɜɥɹɟɬ 
ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɪаɡɪаɛɨɬɨɤ ɞɥɹ ɦɟɬɨɞɢɱɟ-
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ɫɤɨɣ ɩɨɞɞɟɪɠɤɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɢ ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢɹ ɩɪɟɞ-
ɦɟɬɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɫɪɟɞɵ ɮɨɪɦɢɪɨɜаɧɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. 

Ɋаɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɢɧɧɨɜаɰɢ-
ɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɪаɦɤаɯ ɢɧɬɟɝɪаɬɢɜɧɨɝɨ ɤɭɪɫа «ɇаɱɟɪɬаɬɟɥɶɧаɹ 
ɝɟɨɦɟɬɪɢɹ. ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа». 

Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 ɩɪɢ ɝɟɨɦɟɬɪɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ 

Ɍɪаɞɢɰɢɨɧɧɨ ɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɧаɤɨɦɫɬɜɨ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢ-
ɦɢ ɨɫɧɨɜаɦɢ ɤɭɪɫа ɩɪɨɢɫɯɨɞɢɬ ɧа ɥɟɤɰɢɹɯ, а ɮɨɪɦɢɪɨɜаɧɢɟ ɫɢɫɬɟɦɵ 
ɡɧаɧɢɣ ɢ ɫɩɨɫɨɛɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧа ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹ-
ɬɢɹɯ. Пɪɢ ɜɢɡɭаɥɢɡаɰɢɢ ɩɪɟɞɫɬаɜɥɹɟɦɨɝɨ ɝɪаɮɢɱɟɫɤɨɝɨ ɭɱɟɛɧɨɝɨ ɦаɬɟ-
ɪɢаɥа ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɢɥɥɸɫɬɪаɬɢɜɧɵɟ ɢ аɧɢɦаɰɢɨɧɧɨ-ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɧ-
ɰɢɩɢаɥɶɧɨ ɧɨɜɵɦ ɦɨɦɟɧɬɨɦ ɜ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ [10]. Мɧɨɝɨɥɟɬɧɢɣ 
ɨɩɵɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɯɨɞɟ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɥɟɤɰɢɣ-ɩɪɟɡɟɧɬа-
ɰɢɣ ɢ ɞɟɦɨɧɫɬɪаɰɢɨɧɧɵɯ ɩɨɷɬаɩɧɵɯ ɩɪɢɦɟɪɨɜ ɪɟɲɟɧɢɹ ɡаɞаɱ ɜɵɹɜɢɥ 
ɷɮɮɟɤɬɢɜɧɵɟ ɩɪɢɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦаɰɢɢ: 

– ɫɢɫɬɟɦɧаɹ ɨɪɝаɧɢɡаɰɢɹ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа; 
– ɤɪаɬɤɢɣ ɬɟɤɫɬɨɜɵɣ ɤɨɦɦɟɧɬаɪɢɣ; 
– ɮɪɟɣɦɨɜаɹ ɫɬɪɭɤɬɭɪа ɩɨɞаɱɢ ɦаɬɟɪɢаɥа; 
– ɫɨɱɟɬаɧɢɟ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɦɨɞɟɥɢ ɢ ɩɥɨɫɤɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ; 
– ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɨɝɨ ɦаɬɟɪɢаɥа аɥɝɨɪɢɬɦɨɦ ɩɨ-

ɫɬɪɨɟɧɢɹ; 
– ɢɫɩɨɥɶɡɨɜаɧɢɟ ɰɟɥɟɫɨɨɛɪаɡɧɨɣ аɧɢɦаɰɢɢ, ɰɜɟɬɨɜɵɯ ɢ ɞɢɧаɦɢɱɟ-

ɫɤɢɯ аɤɰɟɧɬɨɜ; 
– ɩɨɞɝɨɬɨɜɤа ɩɟɱаɬɧɵɯ ɨɫɧɨɜ ɞɥɹ ɫɨɫɬаɜɥɟɧɢɹ ɤɨɧɫɩɟɤɬа ɢ ɪɟɲɟ-

ɧɢɹ ɡаɞаɱ. 
Ȼɨɥɶɲɨɟ ɡɧаɱɟɧɢɹ ɞɥɹ ɩɨɧɢɦаɧɢɹ ɢɡɥаɝаɟɦɨɝɨ ɦаɬɟɪɢаɥа ɢɦɟɟɬ 

ɫɜɟɪɬɤа ɢɧɮɨɪɦаɰɢɢ ɜ ɜɢɞɟ ɤɪаɬɤɨɣ ɫɯɟɦɵ, а ɬаɤɠɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɢɡ-
ɥɨɠɟɧɧɨɣ ɬɟɨɪɢɢ ɧа ɩɪаɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪаɯ. ɇа ɪɢɫ. 2 ɩɪɢɜɟɞɟɧ ɮɪаɝ-
ɦɟɧɬ ɥɟɤɰɢɨɧɧɨɝɨ ɦаɬɟɪɢаɥа ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɞɢɧаɦɢɱɟɫɤɢ аɤɬɢɜɧɵɯ 
ɫɥаɣɞɨɜ ɩɨ ɨɞɧɨɣ ɢɡ ɬɪɭɞɧɨ ɭɫɜɨɹɟɦɵɯ ɫɬɭɞɟɧɬаɦɢ ɬɟɦ – «Пɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɵɟ ɢ ɩɥɨɫɤɢɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ». 

Каɤ ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɮɭɧɞаɦɟɧɬɨɦ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɠɟɧɟɪɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɤɨɦɩɟɬɟɧɰɢɢ ɜ ɨɛɥаɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪаɦɦ 
CAD, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞаɜаɬɶ ɜɢɪɬɭаɥɶɧɵɟ ɩаɪаɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟ-
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ɥɢ ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. Ɉɬɫɸɞа ɪаɡɞɟɥ «Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа» 
ɢɦɟɟɬ ɩɪаɤɬɢɱɟɫɤɭɸ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɰɟɫɫа ɨɛɭɱɟɧɢɹ 
ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ, ɢ ɜ ɩɪɨɝɪаɦɦɟ ɨɛɭɱɟɧɢɹ ɨɧ ɩɪɟɞɫɬаɜɥɟɧ ɨɛɹ-
ɡаɬɟɥɶɧɵɦ ɥаɛɨɪаɬɨɪɧɵɦ ɩɪаɤɬɢɤɭɦɨɦ. Ⱦаɧɧɵɣ ɜɢɞ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɩɪɟɞɩɨɥаɝаɟɬ ɨɪɝаɧɢɡɨɜаɬɶ ɩɟɪɜɨɧаɱаɥɶɧɭɸ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɭɸ ɩɨɞ-
ɝɨɬɨɜɤɭ ɨɛɭɱаɟɦɵɯ, ɱɬɨɛɵ ɞаɥɶɧɟɣɲаɹ ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа ɫɬɭɞɟɧɬɨɜ 
ɧаɞ ɭɱɟɛɧɵɦɢ ɩɪɨɟɤɬаɦɢ ɛɵɥа ɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧа ɤ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦ 
ɞɟɣɫɬɜɢɹɦ. Пɨɷɬɨɦɭ ɨɬɞɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬаɧɨɜɢɬɶɫɹ ɧа ɪаɡɪаɛɨɬɤɟ 
ɷɮɮɟɤɬɢɜɧɨɣ ɦɟɬɨɞɢɤɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɭ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɧаɱаɥɶɧɵɯ 
ɧаɜɵɤɨɜ ɪаɛɨɬɵ ɜ ɝɪаɮɢɱɟɫɤɢɯ ɫɪɟɞаɯ. Пɪɢ ɨɝɪаɧɢɱɟɧɧɨɦ ɜɪɟɦɟɧɢ, 
ɨɬɜɨɞɢɦɨɦ ɜ ɩɪɨɝɪаɦɦɟ ɨɛɭɱɟɧɢɹ ɧа ɥаɛɨɪаɬɨɪɧɵɟ ɡаɧɹɬɢɹ ɜ ɤɨɦɩɶɸ-
ɬɟɪɧɨɦ ɤɥаɫɫɟ, ɫɬɭɞɟɧɬаɦ ɜаɠɧɨ ɞаɬɶ ɨɩɟɪаɬɢɜɧɵɟ ɭɫɬаɧɨɜɤɢ ɢɫɩɨɥɶ-
ɡɨɜаɧɢɹ ɨɫɧɨɜɧɨɝɨ ɫɩɟɤɬɪа ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɞаɤɬɨɪа ɩɪɢ ɝɪаɮɢɱɟɫɤɢɯ 
ɩɨɫɬɪɨɟɧɢɹɯ, ɩɨɞɝɨɬɨɜɢɬɶ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ ɪаɰɢɨɧаɥɶɧɵɦ аɥɝɨɪɢɬɦаɦ 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ 3D-ɨɛɴɟɤɬɨɜ, ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɩɨɡɜɨɥɹɟɦɵɟ ɤɨɦ-
ɩɶɸɬɟɪɨɦ ɜаɪɢаɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɡаɞаɱ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟ-
ɥɢɪɨɜаɧɢɹ. 

 

Ɋɢɫ. 2. Ɏɪаɝɦɟɧɬ ɩɨɞɝɨɬɨɜɤɢ ɥɟɤɰɢɨɧɧɨɝɨ ɦаɬɟɪɢаɥа 

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɥаɛɨɪаɬɨɪɧɵɯ ɡаɧɹɬɢɣ ɪаɡɪаɛаɬɵɜа-
ɸɬɫɹ ɩɨɫɨɛɢɹ ɫ ɧаɝɥɹɞɧɵɦ ɩɨɷɬаɩɧɵɦ ɮɪɟɣɦɨɜɵɦ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɨ ɜɵ-
ɩɨɥɧɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡаɞаɧɢɣ ɜ ɨɫɜаɢɜаɟɦɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɫɪɟɞɟ. 
ɇа ɪɢɫ. 3 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɤɨɪɩɭɫɧɨɣ ɞɟɬа-
ɥɢ ɫ ɩɨɲаɝɨɜɵɦ аɥɝɨɪɢɬɦɨɦ ɩɨɫɬɪɨɟɧɢɹ – ɬɟɤɫɬɨɜɵɦ ɢ ɜɢɡɭаɥɶɧɵɦ, ɩɨ-
ɤаɡɵɜаɸɳɢɦ ɪɟɡɭɥɶɬаɬ ɜɵɩɨɥɧɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɧа ɤɨɦɩɶɸɬɟɪɟ. 
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Ɋɢɫ. 3. Ɏɪаɝɦɟɧɬ ɥаɛɨɪаɬɨɪɧɨɝɨ ɩɪаɤɬɢɤɭɦа 

Ⱦɥɹ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɩɨɧɢɦаɧɢɹ ɫɬɭɞɟɧɬаɦɢ ɦɥаɞɲɢɯ ɤɭɪɫɨɜ ɬɟɯ-
ɧɨɥɨɝɢɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɹ ɧаɪɹɞɭ ɫ ɩɪɨɰɟɫɫɨɦ ɩɪɨɟɤɬɢ-
ɪɨɜаɧɢɹ ɜɢɪɬɭаɥɶɧɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɟɳɟ ɨɞɧɭ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ – ɜɨɩɥɨɳɟɧɢɟ «ɜɢɪ-
ɬɭаɥɶɧɨɣ ɪɟаɥɶɧɨɫɬɢ» ɜ ɦаɬɟɪɢаɥɟ, ɬ.ɟ. ɩɨɥɭɱɟɧɢɟ ɦаɤɟɬа ɨɛɴɟɤɬа ɩɪɢ 
ɩɟɱаɬɢ ɧа 3D-ɩɪɢɧɬɟɪɟ (ɫɦ. ɪɢɫ. 3). 

Пɨɥɭɱɟɧɧɵɟ ɧаɜɵɤɢ ɪаɛɨɬɵ ɩɨ ɨɫɜɨɟɧɢɸ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ ɧа ɥаɛɨɪаɬɨɪɧɵɯ ɪаɛɨɬаɯ ɩɨɡɜɨɥɹɸɬ «ɧаɱɢɧаɸɳɢɦ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤаɦ» ɜ ɞаɥɶɧɟɣɲɟɦ ɩɟɪɟɣɬɢ ɧа ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
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ɨɫɜɨɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɟɝɨɞɧɹ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɸɬɫɹ ɫаɦ ɩɪɨɰɟɫɫ 
ɨɛɭɱɟɧɢɹ ɢ ɪɨɥɶ ɩɪɟɩɨɞаɜаɬɟɥɹ. В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɜɵɦɢ ɭɱɟɛɧɵɦɢ 
ɩɥаɧаɦɢ аɤɰɟɧɬ ɜ ɩɪɟɩɨɞаɜаɧɢɢ ɫɦɟɫɬɢɥɫɹ ɜ ɫɬɨɪɨɧɭ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ. ɂɦɟɧɧɨ ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа ɫɩɨɫɨɛɫɬɜɭɟɬ ɪаɡɜɢ-
ɬɢɸ ɢɧɬɟɥɥɟɤɬа ɫɬɭɞɟɧɬɨɜ ɢ ɢɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɩɪɢɝɨɞɧɨɫɬɢ. Пɪɢ 
ɷɬɨɦ ɫаɦ ɩɪɟɩɨɞаɜаɬɟɥɶ ɜɦɟɫɬɨ ɞɟɦɨɧɫɬɪаɬɨɪа ɢ ɤɨɧɬɪɨɥɟɪа ɫɬаɧɨɜɢɬɫɹ 
ɩɨɦɨɳɧɢɤɨɦ ɢ ɧаɫɬаɜɧɢɤɨɦ ɫɬɭɞɟɧɬɨɜ. 

Ⱦɥɹ ɨɪɝаɧɢɡаɰɢɢ ɷɮɮɟɤɬɢɜɧɨɣ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ 
ɧɟɨɛɯɨɞɢɦа ɪаɡɪаɛɨɬɤа ɭɱɟɛɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɜɤɥɸɱаɹ ɧаɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨ-
ɜаɧɧɨɟ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɩɪаɤɬɢɤɟ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ. ɂɫɯɨɞ-
ɧɵɟ ɭɫɥɨɜɢɹ ɬаɤɢɯ ɬɟɦаɬɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧɵ ɬа-
ɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɢɯ ɜɵɩɨɥɧɟɧɢɢ ɦаɤɫɢɦаɥɶɧɨ ɛɵɥ ɡаɞɟɣɫɬɜɨɜаɧ 
ɮɭɧɤɰɢɨɧаɥ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɜɫɟɯ ɪаɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ 
«ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа». 

Пɪɢɜɟɞɟɦ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɫɬɭɞɟɧɬаɦɢ ɡаɩɥаɧɢɪɨɜаɧɧɨɣ ɭɱɟɛɧɨɣ ɩɪɨɝɪаɦɦɨɣ ɫаɦɨ-
ɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ. 

В ɪаɡɞɟɥɟ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ», ɛаɡɢɪɭɸɳɢɦɫɹ ɧа ɤɥаɫɫɢ-
ɱɟɫɤɨɣ ɩɥаɬɮɨɪɦɟ 2D-ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɝɪаɧɢɱɢɜаɟɬɫɹ, ɤаɤ ɩɪаɜɢɥɨ, ɩɨɥɭɱɟɧɢɟɦ 
ɤаɱɟɫɬɜɟɧɧɨɝɨ ɢɥɥɸɫɬɪаɰɢɨɧɧɨɝɨ ɝɪаɮɢɱɟɫɤɨɝɨ ɦаɬɟɪɢаɥа. Ⱦɥɹ ɪаɫɲɢɪɟ-
ɧɢɹ ɫɮɟɪɵ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɢ ɨɫɜɨɟ-
ɧɢɹ ɫɬɭɞɟɧɬаɦɢ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɋАПɊ ɧа ɤаɮɟɞɪɟ ɩɨɞ-
ɝɨɬɨɜɥɟɧɵ ɢɧɞɢɜɢɞɭаɥɶɧɵɟ ɡаɞаɧɢɹ ɫ ɷɥɟɦɟɧɬаɦɢ ɷɜɪɢɫɬɢɱɟɫɤɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 3D-ɦɨɞɟɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɨɛɴɟɤɬа. В ɪаɛɨɬаɯ [11, 12] ɩɪɟɞɫɬаɜɥɟɧɵ ɩɪɢɦɟɪɵ ɧɟɫɬаɧɞаɪɬɧɨɣ ɩɨ-
ɫɬаɧɨɜɤɢ ɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɧɵɯ ɡаɞаɱ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɢɧɞɢɜɢ-
ɞɭаɥɶɧɵɯ ɡаɞаɧɢɣ ɫɬɭɞɟɧɬа ɢ ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɯ ɫɢɧɬɟɡ ɨɫɧɨɜɧɵɯ ɩɨ-
ɥɨɠɟɧɢɣ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɯ ɫɪɟɞɫɬɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ (ɜ ɱаɫɬɧɨɫɬɢ, ɩɪɨɝɪаɦɦɵ КɈМПАɋ). 

Пɪɟɞɫɬаɜɢɦ ɟɳɟ ɨɞɢɧ ɜаɪɢаɧɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ 3D-ɦɨɞɟɥɟɣ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ. Цɟɥɶ ɩɨɢɫɤа ɬаɤɨɝɨ ɜаɪɢаɧɬа ɩɪɨɞɢɤɬɨɜаɧа ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɢɧɧɨɜаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɭɱɟɧɢɢ ɢ ɠɟ-
ɥаɧɢɟɦ ɫɨɯɪаɧɢɬɶ ɨɫɧɨɜɧɵɟ ɬɟɦɵ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɩɪɨɝɪаɦɦɟ 
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ɞɢɫɰɢɩɥɢɧɵ ɩɪɢ ɡɧаɱɢɬɟɥɶɧɨɦ ɫɨɤɪаɳɟɧɢɢ ɭɱɟɛɧɵɯ ɱаɫɨɜ ɞɢɫɰɢɩɥɢɧɵ ɞɥɹ 
ɧɟɤɨɬɨɪɵɯ ɩɪɨɝɪаɦɦ ɨɛɭɱɟɧɢɹ, ɭɤɥаɞɵɜаɸɳɢɯɫɹ ɜ ɨɞɢɧ ɫɟɦɟɫɬɪ. 

ɇа ɪɢɫ. 4 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɹ ɩɨ ɬɪɭɞɧɨ ɭɫ-
ɜɨɹɟɦɨɣ ɫɬɭɞɟɧɬаɦɢ ɬɟɦɟ «Пɟɪɟɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ», ɞɥɹ ɜɵɩɨɥɧɟ-
ɧɢɹ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɵ ɛаɡɨɜɵɟ ɡɧаɧɢɹ аɥɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ ɥɢ-
ɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɡаɞаɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɇɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɪаɞɢɰɢɨɧ-
ɧɨɝɨ 2D-ɩɪɟɞɫɬаɜɥɟɧɢɹ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɤɨɦɩɨɡɢɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜɢɪɬɭаɥɶɧаɹ 3D-ɦɨɞɟɥɶ. 

В ɷɬɨɦ ɫɥɭɱаɟ ɧаɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɣ ɷɬаɩ ɪаɛɨɬɵ – ɩɨɫɬɪɨɟɧɢɟ 
ɤɪɢɜɨɣ ɩɟɪɟɫɟɱɟɧɢɹ – «ɜɵɩɨɥɧɹɟɬ» ɤɨɦɩɶɸɬɟɪ. Ɂɧаɧɢɟ ɠɟ ɫɬɭɞɟɧɬɨɦ 
аɥɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨ ɬɨɱɤаɦ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫ-
ɬɢ аɧаɥɢɡ ɩɨɥɭɱɟɧɧɨɣ ɤɪɢɜɨɣ, ɨɩɪɟɞɟɥɢɜ «ɨɛɪаɬɧɵɦ» ɩɨɢɫɤɨɦ ɨɩɨɪɧɵɟ 
ɬɨɱɤɢ ɥɢɧɢɢ (ɷɤɫɬɪɟɦаɥɶɧɵɟ, ɩɟɪɟɦɟɧɵ ɜɢɞɢɦɨɫɬɢ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɢɡɜɟɫɬɧɵɦ аɥɝɨɪɢɬɦɨɦ. Ɋɟɡɭɥɶɬаɬɵ аɧаɥɢɡа ɫɬɭɞɟɧɬ ɨɮɨɪɦɥɹɟɬ ɜ ɨɬ-
ɱɟɬɧɨɣ ɪаɫɩɟɱаɬɤɟ, ɜɵɛɢɪаɹ ɧаɢɛɨɥɟɟ ɧаɝɥɹɞɧɵɟ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɪаɫɩɨ-
ɥɨɠɟɧɢɹ ɦɨɞɟɥɢ ɤɨɦɩɨɡɢɰɢɢ. 

ɇа ɪɢɫ. 4 ɜɵɩɨɥɧɟɧ аɧаɥɢɡ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɦɨɞɟɥɟɣ ɤɨɧɭɫа  
ɢ ɫɮɟɪɵ, ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞа ɫɟɤɭɳɢɯ ɩɥɨɫɤɨɫɬɟɣ ɧаɣɞɟɧɵ ɜɵɫɲаɹ 
ɢ ɧɢɡɲаɹ ɬɨɱɤɢ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ, а ɬаɤɠɟ ɬɨɱɤɢ ɩɟɪɟɦɟɧɵ ɜɢɞɢɦɨɫɬɢ 
ɞɥɹ ɜɢɞа ɫɜɟɪɯɭ ɧа ɞаɧɧɭɸ ɤɨɦɩɨɡɢɰɢɸ. 

 
 

а ɛ 

Ɋɢɫ. 4. ɂɫɫɥɟɞɨɜаɧɢɟ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ:  
а – ɦɨɞɟɥɶ ɩɟɪɟɫɟɤаɸɳɢɯɫɹ ɤɨɧɭɫа ɢ ɰɢɥɢɧɞɪа;  

ɛ – ɞɟɦɨɧɫɬɪаɰɢɹ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɧа ɜɢɞɟ ɫɜɟɪɯɭ 
 
Ɋаɡɞɟɥ «ɂɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа» ɢɞɟаɥɶɧɨ ɧаɫɬɪɨɟɧ ɧа ɩɪаɤɬɢɤɨ-

ɨɪɢɟɧɬɢɪɨɜаɧɧɭɸ ɭɱɟɛɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ 
ɮɭɧɤɰɢɨɧаɥа ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ. 
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ɋɨɡɞаɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɞɨɫɬаɬɨɱɧɨ ɬɪɭɞɨɟɦɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɬɪɟɛɭɸɳɢɦ ɧаɜɵɤɨɜ ɧɟɨɛɯɨɞɢɦɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɨɤɭ-
ɦɟɧɬа, а ɬаɤɠɟ ɡɧаɧɢɣ ɫɬаɧɞаɪɬɧɵɯ ɩɪаɜɢɥ ɟɝɨ ɨɮɨɪɦɥɟɧɢɹ. В ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɬɨɱɧɨɫɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɪаɡɦɟɪɧɵɯ ɩаɪаɦɟɬɪɨɜ ɨɛɴɟɤɬа ɜ ɞɨ-
ɤɭɦɟɧɬɟ ɨɫɬаɟɬɫɹ ɝɥаɜɧɵɦ ɟɝɨ ɬɪɟɛɨɜаɧɢɟɦ. Кɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɡɜɨɥɹɸɬ ɪɟɲаɬɶ ɩɨɞɨɛɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ, ɩɪɟɞɥаɝаɹ ɬɨɱɧɵɣ ɢɧ-
ɫɬɪɭɦɟɧɬаɪɢɣ ɫɨɡɞаɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɨɤɭɦɟɧɬа ɢ ɲɢɪɨɤɢɣ ɩɟɪɟ-
ɱɟɧɶ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɛɢɛɥɢɨɬɟɤ. 

Пɪɢɦɟɪ 3D-ɦɨɞɟɥɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɟɬаɥɢ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɣ ɬɪɟ-
ɛɭɟɬ ɜɵɩɨɥɧɟɧɢɹ ɞɨɫɬаɬɨɱɧɨ ɫɥɨɠɧɵɯ ɮɨɪɦɨɨɛɪаɡɭɸɳɢɯ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ, а ɬаɤɠɟ ɩɨɢɫɤа ɩаɪаɦɟɬɪɨɜ ɫɬаɧɞаɪɬɢɡɨɜаɧɧɵɯ ɬɟɯɧɢ-
ɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɜɟɞɟɧ ɧа ɪɢɫ. 5, а, ɛ. 

 
 

а ɛ 

Ɋɢɫ. 5. Пɪɨɟɤɬɢɪɨɜаɧɢɟ ɞɟɬаɥɢ «Ɏɥаɧɟɰ ɮɢɝɭɪɧɵɣ»: 
 а – ɫɨɡɞаɧɢɟ ɷɫɤɢɡа; ɛ – ɜɢɡɭаɥɢɡаɰɢɹ ɞɟɬаɥɢ 

Пɪɢ ɫɨɡɞаɧɢɢ ɦɨɞɟɥɢ ɫɬɭɞɟɧɬɭ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 
ɬɪаɞɢɰɢɨɧɧɵɟ, ɯɨɬɹ ɢ ɞɨɫɬаɬɨɱɧɨ ɩɪɨɛɥɟɦɧɵɟ, ɩɨɫɬɪɨɟɧɢɹ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɟ (ɜ ɱаɫɬɧɨɫɬɢ) ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɮɨɪɦɭ ɞɟɬаɥɢ, ɪаɰɢɨɧаɥɶɧɨ ɢɫ-
ɩɨɥɶɡɭɹ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪа. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨ ɞаɧɧɵɦ ɷɥɟɤ-
ɬɪɨɧɧɨɝɨ ɫɩɪаɜɨɱɧɢɤа ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɨɩɪɟɞɟɥɢɬɶ ɢ ɧаɧɟɫɬɢ ɧа аɫɫɨ-
ɰɢаɬɢɜɧɵɣ ɱɟɪɬɟɠ ɫɬаɧɞаɪɬɧɵɟ ɩаɪаɦɟɬɪɵ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɤɪɟɩɟɠɧɵɟ 
ɞɟɬаɥɢ (ɫɦ. ɪɢɫ. 5, а). 

Ɂаɜɟɪɲаɸɳɢɦ ɷɬаɩɨɦ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɡаɞаɧɢɹ ɩɨ ɪаɡɪаɛɨɬɤɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɧа 
ɢɡɞɟɥɢɟ. Ⱦɥɹ ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɮɭɧɤɰɢɢ ɭɱɟɛɧɨɣ 
ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɨ ɦаɤɫɢɦаɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɟɟ ɤ ɪɟаɥɶɧɨɣ ɨɛɫɬаɧɨɜ-
ɤɟ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪа. Ɋаɛɨɬа ɧаɞ ɬаɤɢɦɢ ɩɪɨɟɤɬаɦɢ 
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ɩɪɟɞɩɨɥаɝаɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ аɥɝɨɪɢɬɦɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɩɪɢ ɫɨɡɞаɧɢɢ ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɦɨɞɟɥɟɣ ɤаɤ ɫɬɪɭɤɬɭɪɧɵɯ ɫɨɫɬаɜɥɹɸ-
ɳɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɡɞɟɥɢɹ, ɬаɤ ɢ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɜ ɰɟɥɨɦ. ɇа ɷɬɨɦ 
ɷɬаɩɟ ɫɬɭɞɟɧɬɭ ɩɪɢɯɨɞɢɬɫɹ аɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɫɩɪаɜɨɱɧɭɸ ɢɧɮɨɪɦа-
ɰɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɂɧɬɟɪɧɟɬа ɢɥɢ ɫɩɟɰɢаɥɶɧɨ 
ɫɨɡɞаɧɧɨɝɨ ɪɟɫɭɪɫа ɭɱɟɛɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɫɩɪаɜɨɱɧɢɤа. 

ɇа ɪɢɫ. 6 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪаɛɨɬɵ ɧаɞ ɩɪɨɟɤɬɨɦ ɦɨɞɟɥɢ ɫɛɨɪɨɱ-
ɧɨɣ ɟɞɢɧɢɰɵ «Ȼɥɨɤ ɪɨɥɢɤɨɜɵɣ», ɩɨɞɪɨɛɧɨɟ ɨɩɢɫаɧɢɟ ɤɨɬɨɪɨɝɨ ɢɦɟɟɬɫɹ 
ɜ [13]. В ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ ɢɦɟɸɬɫɹ ɫɬаɧɞаɪɬɧɵɟ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧ-
ɧɵɟ (ɩɨɞɲɢɩɧɢɤɢ) ɢ ɤɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɛɢɪаɸɬɫɹ ɧа ɨɫ-
ɧɨɜаɧɢɢ ɪаɫɱɟɬа ɢ ɞаɧɧɵɯ ɢɡ ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ. 

 

Ɋɢɫ. 6. ɂɫɩɨɥɶɡɨɜаɧɢɟ ɢɧɮɨɪɦаɰɢɢ ɢɡ ɷɥɟɤɬɪɨɧɧɵɯ  
ɫɩɪаɜɨɱɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɟɤɬа 

В ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜаɠ-
ɧɟɣɲɟɟ ɡɧаɱɟɧɢɟ ɢɦɟɟɬ ɤɨɧɬɪɨɥɶ ɡɧаɧɢɣ, ɭɦɟɧɢɣ, ɧаɜɵɤɨɜ, ɩɪɢɨɛɪɟɬаɟ-
ɦɵɯ ɫɬɭɞɟɧɬаɦɢ ɜ ɯɨɞɟ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. Ɋɟɡɭɥɶɬаɬɢɜɧɨɫɬɶ ɨɰɟɧɤɢ ɜɨ 
ɦɧɨɝɨɦ ɡаɜɢɫɢɬ ɨɬ ɫɨɱɟɬаɧɢɹ ɦɟɬɨɞɨɜ, ɫɪɟɞɫɬɜ ɢ ɜɢɞɨɜ ɩɪɨɜɟɪɤɢ, а ɬаɤɠɟ, 
ɱɬɨ ɧɟɦаɥɨɜаɠɧɨ, ɨɬ ɫɨɞɟɪɠаɧɢɹ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɡаɞаɧɢɣ. ɋ аɤɬɢɜɧɵɦ 
ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɨɛɭɱɟɧɢɢ ɩɨɹɜɥɹɟɬɫɹ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ ɩɪɨɰɟɞɭɪ ɤɨɧɬɪɨɥɹ – 
ɨɬ ɦɨɞɟɪɧɢɡаɰɢɢ ɫɨɞɟɪɠаɧɢɹ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɡаɞаɧɢɣ ɞɨ ɨɪɝаɧɢɡаɰɢɢ 
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ɬɟɫɬɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ аɧаɥɢɡа ɩɨɥɭɱаɟɦɵɯ ɞаɧɧɵɯ. Кɨɦɩɥɟɤɫ ɪаɡɪаɛɨ-
ɬаɧɧɵɯ ɩɪɨɰɟɞɭɪ ɤɨɧɬɪɨɥɹ ɨɯɜаɬɵɜаɟɬ ɞɨɫɬаɬɨɱɧɨ ɩɨɥɧɨ ɜɫɟ ɨɠɢɞаɟɦɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɟ, ɤɨɬɨ-
ɪɵɟ ɤаɫаɸɬɫɹ ɪаɡɞɟɥа ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. 

ɏɨɪɨɲɨ ɡаɪɟɤɨɦɟɧɞɨɜаɥа ɫɟɛɹ ɩɪɢ ɬɟɤɭɳɟɦ ɤɨɧɬɪɨɥɟ ɭɫɩɟɜаɟɦɨ-
ɫɬɢ ɩɪɨɰɟɞɭɪа ɨɰɟɧɤɢ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ ɫɬɭɞɟɧɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ аɜɬɨɦа-
ɬɢɡɢɪɨɜаɧɧɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ. Мɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɧ-
ɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɩɨɡɜɨɥɢɥ ɜɵɪаɛɨɬаɬɶ ɪɹɞ ɩɪɢɟɦɨɜ, ɤɨɬɨɪɵɣ ɢɫ-
ɤɥɸɱаɟɬ ɫɢɫɬɟɦɭ ɩɪɨɫɬɨɝɨ ɭɝаɞɵɜаɧɢɹ ɜɟɪɧɨɝɨ ɨɬɜɟɬа. ɋ ɷɬɨɣ ɰɟɥɶɸ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜɨɩɪɨɫɵ ɪаɡɥɢɱɧɵɯ ɬɢɩɨɜ: ɧɟ ɬɨɥɶɤɨ ɨɞɢɧ ɢɡ ɦɧɨɝɢɯ, ɧɨ 
ɢ ɧа ɫɨɨɬɜɟɬɫɬɜɢɟ, ɦɧɨɝɢɟ ɢɡ ɦɧɨɝɢɯ. Ɍаɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦа ɲɬɪа-
ɮɨɜ, ɤɨɝɞа ɡа ɧɟɜɟɪɧɵɣ ɨɬɜɟɬ ɧаɱɢɫɥɹɸɬɫɹ ɨɬɪɢɰаɬɟɥɶɧɵɟ ɛаɥɥɵ. Пɨ-
ɫɤɨɥɶɤɭ ɬɟɫɬɵ ɩɪɟɞɧаɡɧаɱɟɧɵ ɞɥɹ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ, ɬɨ ɜ ɜɨɩɪɨ-
ɫаɯ ɢ ɨɬɜɟɬаɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɪаɮɢɱɟɫɤɢɟ ɤɨɧɬɟɧɬɵ. Ⱦɥɹ ɞɢɮɮɟɪɟɧɰɢа-
ɰɢɢ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɢɦɟɸɬɫɹ ɬɟɫɬɨɜɵɟ ɡаɞаɧɢɹ 
ɪаɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ. Пɨɞɝɨɬɨɜɥɟɧɵ ɬɟɫɬɵ ɤаɤ ɞɥɹ ɫаɦɨɤɨɧ-
ɬɪɨɥɹ ɫɬɭɞɟɧɬɨɜ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ, ɬаɤ ɢ ɞɥɹ ɪɭɛɟɠɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɟɫ-
ɬɢɪɨɜаɧɢɹ ɩɨ ɨɤɨɧɱаɧɢɢ ɭɱɟɛɧɵɯ ɦɨɞɭɥɟɣ [14]. 

ɇа ɪɢɫ. 7 ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɧɵ ɩɪɢɦɟɪɵ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɪаɡɥɢɱ-
ɧɨɝɨ ɬɢɩа ɩɨ ɩɨɩɭɥɹɪɧɵɦ ɬɟɦаɦ «Пɨɜɟɪɯɧɨɫɬɢ» ɢ «ɂɡɨɛɪаɠɟɧɢɹ». Пɪɢ 
ɫɨɡɞаɧɢɢ ɬɟɫɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤаɤ ɨɛɴɟɦɧɵɟ ɦɨɞɟɥɢ, ɬаɤ ɢ ɩɥɨɫɤɢɟ ɢɡɨ-
ɛɪаɠɟɧɢɹ ɨɛɴɟɤɬɨɜ. ɂɫɩɨɥɶɡɨɜаɧɢɟ 3D-ɨɛɴɟɤɬɨɜ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨ-
ɧɹɬɶ ɫɭɬɶ ɜɵɩɨɥɧɹɟɦɨɝɨ ɡаɞаɧɢɹ, ɧɨ ɢ ɦɨɬɢɜɢɪɭɟɬ ɫɬɭɞɟɧɬɨɜ ɤ ɨɫɜɨɟɧɢɸ 
ɜɨɡɦɨɠɧɨɫɬɟɣ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɪɢ ɨɫɜɨɟɧɢɢ 
ɩɪɨɝɪаɦɦɵ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɭɧɢɜɟɪɫɢɬɟɬа. 

Пɪɨɛɥɟɦɧɨɣ ɡаɞаɱɟɣ ɨɫɬаɟɬɫɹ (ɜ ɫɜɹɡɢ ɫ ɫɨɤɪаɳɟɧɢɟɦ аɤаɞɟɦɢɱɟ-
ɫɤɢɯ ɱаɫɨɜ ɨɛɭɱɟɧɢɹ) ɨɪɝаɧɢɡаɰɢɹ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɰɟ-
ɧɢɜаɸɳɢɯ ɞɨɫɬɢɠɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɢɧ-
ɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɩɪɨɟɤɬɧɨɣ ɧаɩɪаɜɥɟɧɧɨɫɬɢ ɢ ɭɱɟɛ-
ɧɵɯ ɩɪɨɟɤɬɨɜ. Пɪɢ ɨɰɟɧɤɟ ɬɟɦаɬɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɞɨɥɠɧа ɭɱɢɬɵɜаɬɶɫɹ ɤаɤ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧаɹ ɫɨɫɬаɜɥɹɸɳаɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɩɪɨɝɪаɦɦɧɵɣ 
ɦаɬɟɪɢаɥ), ɬаɤ ɢ ɢɧɫɬɪɭɦɟɧɬаɥɶɧаɹ ɩɨɞɞɟɪɠɤа ɷɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɛɟɫ-
ɩɟɱɢɜаɸɳаɹ ɜ ɡɧаɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɞɨɫɬɢɠɟɧɢɟ ɡаɩɥаɧɢɪɨɜаɧɧɨɝɨ ɭɪɨɜɧɹ 
ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ (ɭɦɟɧɢɣ, ɜɥаɞɟɧɢɣ). 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɨɰɟɧɤɟ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ 
ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɬɨɥɶɤɨ ɫаɦ ɮаɤɬ ɜɵɩɨɥ-
ɧɟɧɧɨɝɨ ɡаɞаɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦɩɶɸɬɟɪа ɢɥɢ ɭɱɢɬɵɜаɟɬɫɹ ɜɪɟɦɟɧ-
ɧɨɣ ɮаɤɬɨɪ (ɨɰɟɧɢɜаɟɬɫɹ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɢɥɢ ɨɛɴɟɦ ɡаɞаɧɢɣ, ɜɵɩɨɥ-
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ɧɟɧɧɵɯ ɡа ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ). ɇɟɨɛɯɨɞɢɦɨ ɩɪɢ ɨɰɟɧɤɟ ɤаɱɟ-
ɫɬɜа ɫɨɡɞаɜаɟɦɵɯ ɫɬɭɞɟɧɬаɦɢ, ɧаɩɪɢɦɟɪ, 3D-ɦɨɞɟɥɟɣ ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤ-
ɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɤ ɧɢɦ ɜɜɟɫɬɢ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɢɜаɧɢɹ ɨɩɬɢɦаɥɶɧɨɫɬɢ 
ɢ ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɟаɥɢɡɭɟɦɨɝɨ аɥɝɨɪɢɬɦа ɩɨ-
ɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ. Ɍɨɥɶɤɨ ɩɪɢ ɬаɤɨɣ ɨɰɟɧɤɟ ɦɨɠɧɨ ɭɫɬаɧɨɜɢɬɶ ɭɪɨɜɟɧɶ 
ɜɥаɞɟɧɢɹ ɨɛɭɱаɟɦɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. 

 

Ɋɢɫ. 7. Ɍɟɫɬɨɜɵɟ ɡаɞаɧɢɹ ɪаɡɥɢɱɧɵɯ ɬɢɩɨɜ: а – ɨɞɢɧ ɢɡ ɦɧɨɝɢɯ;  
ɛ – ɧа ɫɨɨɬɜɟɬɫɬɜɢɟ; ɜ – ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɨɬɜɟɬɵ 
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Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤаɱɟɫɬɜа ɜɵɩɨɥɧɟɧɢɹ ɫɬɭɞɟɧɬаɦɢ ɭɱɟɛɧɵɯ ɡаɞаɧɢɣ ɩɨ 
ɩɨɫɬɪɨɟɧɢɸ 3D-ɨɛɴɟɤɬɨɜ аɜɬɨɪаɦɢ ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɤɭɳɢɣ ɩаɪаɦɟɬɪɢɱɟ-
ɫɤɢɣ «ɷɤɫɩɪɟɫɫ-ɤɨɧɬɪɨɥɶ», ɩɨɡɜɨɥɹɸɳɢɣ ɛɵɫɬɪɨ ɨɰɟɧɢɬɶ ɨɩɬɢɦаɥɶɧɨɫɬɶ 
ɢ ɬɨɱɧɨɫɬɶ ɩɪɨɞɟɥаɧɧɨɣ ɫɬɭɞɟɧɬɨɦ ɪаɛɨɬɵ. ɇаɩɪɢɦɟɪ, ɩɪɢ ɫɨɡɞаɧɢɢ  
3D-ɦɨɞɟɥɢ ɫɥɨɠɧɨɣ ɩɨ ɮɨɪɦɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɟɬаɥɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɧа ɪɢɫ. 8, 
ɜ ɤаɱɟɫɬɜɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜɵɛɪаɧɵ ɩаɪаɦɟɬɪɵ: ɩаɪаɦɟɬɪ Ⱥ*, ɨɩɪɟɞɟ-
ɥɹɸɳɢɣ ɜɵɩɨɥɧɟɧɢɟ ɮɨɪɦɨɨɛɪаɡɭɸɳɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ (ɫɨ-
ɩɪɹɠɟɧɢɣ), ɢ ɩаɪаɦɟɬɪ Ȼ*, ɭɤаɡɵɜаɸɳɢɣ ɧа ɬɨɱɧɨɫɬɶ ɩɨɢɫɤа ɫɬаɧɞаɪɬɧɵɯ 
ɡɧаɱɟɧɢɣ ɞɢаɦɟɬɪɨɜ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɤɪɟɩɟɠɧɵɟ ɞɟɬаɥɢ. 

 

Ɋɢɫ. 8. ɋɨɡɞаɧɢɟ 3D-ɦɨɞɟɥɢ ɞɟɬаɥɢ: а – ɨɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ 
 (Ⱥ*, Ȼ* – ɫɤɪɵɬɵɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩаɪаɦɟɬɪɵ);  

ɛ – ɫɯɟɦа ɤɨɧɬɪɨɥɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ (Ⱥ*); ɜ – ɮɪаɝɦɟɧɬ  
ɷɫɤɢɡа ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɨɱɧɨɫɬɢ ɩɨɞɛɨɪа ɫɩɪаɜɨɱɧɵɯ ɩаɪаɦɟɬɪɨɜ (Ȼ*) 

Ɂɞɟɫɶ ɨɫɧɨɜɧɵɦ ɧɨɫɢɬɟɥɟɦ ɨɰɟɧɤɢ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ ɡаɪаɧɟɟ ɩɨɞɝɨ-
ɬɨɜɥɟɧɧɨɟ ɢ ɫɤɪɵɬɨɟ ɨɬ ɫɬɭɞɟɧɬа ɤɨɧɬɪɨɥɢɪɭɸɳɟɟ ɡɧаɱɟɧɢɟ ɧаɡɧаɱɟɧ-
ɧɨɝɨ ɩаɪаɦɟɬɪа, ɧɟ ɜɯɨɞɹɳɟɝɨ ɜ ɪаɡɦɟɪɧɭɸ ɫɟɬɤɭ ɨɛɴɟɤɬа, ɧɨ ɪɟɤɨɦɟɧ-
ɞɨɜаɧɧɨɟ ɫɬɭɞɟɧɬɭ ɤ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɸ. Пɪɟɩɨɞаɜаɬɟɥɶ ɩɨ ɷɬɨɦɭ ɡɧаɱɟ-
ɧɢɸ ɦɨɠɟɬ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɩɪɨɜɟɪɢɬɶ ɩɪаɜɢɥɶɧɨɫɬɶ ɪɟаɥɢɡɨɜаɧɧɨɝɨ 
ɫɬɭɞɟɧɬɨɦ аɥɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɬɨɱɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ ɫ ɡаɞаɧɧɵɦɢ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɦɢ ɩаɪаɦɟɬɪаɦɢ, ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɭɞɟɧɬаɦɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ 
ɩɨ ɢɧɞɢɜɢɞɭаɥɶɧɵɦ ɡаɞаɧɢɹɦ, ɦɨɠɧɨ ɩɪɨɜɟɪɹɬɶ ɩɨ ɢɡɜɟɫɬɧɵɦ ɞɥɹ ɩɪɟ-
ɩɨɞаɜаɬɟɥɹ ɡɧаɱɟɧɢɹɦ ɦаɫɫɨɜɵɯ ɢɥɢ ɨɛɴɟɦɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ, ɤɨɬɨɪɵɟ 
ɥɟɝɤɨ ɜɵɱɢɫɥɹɸɬɫɹ ɜ ɫɢɫɬɟɦаɯ ɋАПɊ. 

Пɪɢɨɛɪɟɬɟɧɢɟ ɫɬɭɞɟɧɬаɦɢ ɧаɜɵɤɨɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɋАПɊ ɧа ɧаɱаɥɶɧɨɦ ɷɬаɩɟ ɢɯ ɨɛɭɱɟɧɢɹ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹ-



 52 

ɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ ɭɫɩɟɲɧɨ ɜ ɞаɥɶɧɟɣɲɟɦ ɜɵɩɨɥɧɹɬɶ ɤɭɪɫɨɜɵɟ 
ɢ ɞɢɩɥɨɦɧɵɟ ɩɪɨɟɤɬɵ, а ɬаɤɠɟ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɢ ɢɫɫɥɟɞɨɜа-
ɬɟɥɶɫɤɢɟ ɪаɛɨɬɵ ɩɨ ɡаɤаɡɭ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ɂаɤɥɸɱеɧие 

В ɞаɧɧɨɣ ɪаɛɨɬɟ ɩɪɢɜɟɞɟɧа ɨɛɳаɹ ɦɨɞɟɥɶ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 
ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɢɧɧɨɜаɰɢɨɧɧɨɣ ɧаɩɪаɜɥɟɧɧɨɫɬɢ, ɹɞɪɨɦ ɤɨɬɨɪɨɣ 
ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɲɢɪɨ-
ɤɨɝɨ ɫɩɟɤɬɪа. Ɋɟаɥɢɡаɰɢɹ ɞаɧɧɨɣ ɦɨɞɟɥɢ ɢ ɭɱɟɬ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ ɨɫɨɛɟɧ-
ɧɨɫɬɟɣ ɩɪɢɦɟɧɹɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɢɥɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛ-
ɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɧа ɩɭɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɤаɱɟɫɬɜа ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧ-
ɬɨɜ. Мɨɠɧɨ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨɢɧɫɬɜа ɩɪɢɦɟɧɹɟɦɵɯ ɩɨɞɯɨɞɨɜ. 

– ɍɞаɥɨɫɶ ɫɨɡɞаɬɶ ɫɪɟɞɭ ɨɛɭɱɟɧɢɹ, ɦаɤɫɢɦаɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɭɸ 
ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɭɫɥɨɜɢɹɦ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

– ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɭɫɢɥɢɥɨ ɩɨɡɢ-
ɰɢɢ ɢɧɬɟɝɪаɬɢɜɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɪаɡɞɟɥɨɜ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɢ ɩɨɜɵɫɢɥɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɫɟɯ ɜɢɞɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

– В ɭɫɥɨɜɢɹɯ ɫɨɤɪаɳɟɧɢɹ ɱаɫɨɜ, ɨɬɜɨɞɢɦɵɯ ɜ ɭɱɟɛɧɵɯ ɩɥаɧаɯ ɧа 
ɢɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɮɨɪɦɢɪɨɜаɧɢɟ ɭ ɫɬɭɞɟɧɬɨɜ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫ-
ɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɪɟаɥɢɡɭɟɬɫɹ ɡа ɫɱɟɬ ɤɨɦɩɥɟɤɫɧɵɯ ɨɛɭɱаɸɳɢɯ ɡаɞа-
ɧɢɣ, ɫɨɱɟɬаɸɳɢɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɢ ɢɧɫɬɪɭɦɟɧɬаɥɶ-
ɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɧа ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɢɫɬɟɦ ɋАПɊ. 

– Пɪɢɦɟɧɟɧɢɟ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɫɬɢɝаɟɦɵɯ ɨɛɪа-
ɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɜ ɯɨɞɟ ɨɫɜɨɟɧɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɩɪɨɝɪаɦɦɵ 
ɩɨɡɜɨɥɢɥɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪаɬɢɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɤаɱɟɫɬɜа ɭɱɟɛɧɨɝɨ ɩɪɨ-
ɰɟɫɫа ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɤаɡɵɜаɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧа ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. 

– Ɉɪɝаɧɢɡаɰɢɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜа-
ɧɢɟɦ ɝɪаɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɋАПɊ ɜɵɡɜаɥа ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɧɨ-
ɜɵɯ ɩɪɨɰɟɞɭɪ ɨɰɟɧɤɢ ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɬаɤɢɯ ɤаɤ ɩаɪаɦɟɬɪɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɭɞɟɧɬаɦɢ ɢɧɞɢɜɢ-
ɞɭаɥɶɧɵɯ ɡаɞаɧɢɣ ɢ ɭɱɟɛɧɵɯ ɩɪɨɟɤɬɨɜ. 

– Ɉɪɝаɧɢɡаɰɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɦɥаɞɲɢɯ ɤɭɪɫɨɜ ɫ ɰɟɥɶɸ ɫɛɥɢɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ 
ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɩɨɤаɡаɥа ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
ɪɟɡɭɥɶɬаɬ, ɱɬɨ ɨɩɪɟɞɟɥɢɥɨɫɶ ɢɬɨɝаɦɢ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɇɟɩɪɟɪɵɜɧɨɟ ɢɧɮɨɪɦаɰɢɨɧɧɨɟ ɪаɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɬɪɟɛɭɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɛɧɨɜɥɟɧɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ 
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ɩɪɨɝɪаɦɦ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ. Ȼɟɡɭɫɥɨɜɧɨ, ɫɨɡɞаɧ-
ɧаɹ ɢɧɬɟɝɪɢɪɨɜаɧɧаɹ ɢɧɮɨɪɦаɰɢɨɧɧаɹ ɨɛɭɱаɸɳаɹ ɫɢɫɬɟɦа, ɧаɩɪаɜɥɟɧɧаɹ 
ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɛɭɞɭɳɢɯ ɫɩɟɰɢа-
ɥɢɫɬɨɜ ɜ ɨɛɥаɫɬɢ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ, ɬɪɟɛɭɟɬ ɧɨɜɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ 
ɢ ɞаɥɶɧɟɣɲɟɣ аɞаɩɬаɰɢɢ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢɹ 
ɩɪɨɟɤɬɧɨ- ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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В ɞɨɤɥаɞɟ ɞаɧ ɨɛɡɨɪ ɢɫɬɨɪɢɱɟɫɤɢɯ аɫɩɟɤɬɨɜ ɢ ɫɨɜɪɟɦɟɧɧɨɣ ɧɨɪɦаɬɢɜɧɨɣ ɢ ɨɪɝаɧɢ-
ɡаɰɢɨɧɧɨɣ ɛаɡɵ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ ɢ ɫɬɪаɧаɯ 
ȿɜɪаɡɢɣɫɤɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɸɡа. Ɋаɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ аɫɩɟɤɬɵ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜа-
ɧɢɹ ɜ ɫɮɟɪɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜа ɢ ɤɨɧɬɪɨɥɹ ɤаɱɟɫɬɜа ɩɪɨɞɭɤɰɢɢ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɧɢɟ, ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥаɦɟɧɬ, ɫɬаɧɞаɪɬ, 
ɫɟɪɬɢɮɢɤаɰɢɹ, ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа. 
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ɍ ɫɮɟɪɵ ɝɪаɮɨɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɪɟаɥɢɡɭɟɦɨɣ ɤаɮɟɞɪа-
ɦɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ «ɥɢɧɢɣ ɩɟɪɟɫɟɱɟɧɢɹ» ɫ ɬаɤ ɧа-
ɡɵɜаɟɦɨɣ ɫиɫɬеɦɨɣ ɬеɯɧиɱеɫɤɨɝɨ ɪеɝɭɥиɪɨɜаɧия. Эɬɨ ɫɪаɜɧɢɬɟɥɶɧɨ 
ɧɨɜɨɟ ɩɨɧɹɬɢɟ ɞɥɹ ɪɨɫɫɢɣɫɤɨɣ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ, ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɣ ɢ ɪɵɧɨɱɧɨɣ ɩɪаɤɬɢɤɢ ɹɜɥɹɟɬɫɹ ɨɛɨɥɨɱɤɨɣ ɞɥɹ ɫɢɫɬɟɦɧɵɯ ɧɨɪɦа-
ɬɢɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɜ ɨɛɥаɫɬɢ ɬɟɯɧɢɤɢ, ɬɟɯɧɨɥɨɝɢɣ, ɜ ɱаɫɬɧɨɫɬɢ ɫɬаɧɞаɪ-
ɬɨɜ ȿɋКȾ, ɢ ɨɞɧɢɦ ɢɡ ɪɟɝɭɥɹɬɨɪɨɜ ɬɨɪɝɨɜɵɯ ɨɬɧɨɲɟɧɢɣ ɧа ɪɵɧɤаɯ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɨɜаɪɨɜ ɢ ɭɫɥɭɝ. ɇа ɡаɤɨɧɨɞаɬɟɥɶɧɨɦ ɭɪɨɜɧɟ ɫɢɫɬɟɦа 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɫɥɨɠɢɥаɫɶ ɜ Ɋɨɫɫɢɢ ɥɢɲɶ ɜ ɧаɱаɥɟ XXI ɜ., 
ɯɨɬɹ ɟё ɮаɤɬɢɱɟɫɤɢɟ ɩɪɢɡɧаɤɢ ɦɨɠɧɨ ɨɛɧаɪɭɠɢɬɶ ɟɳɟ ɜ XV ɜ. 

                                                           
* Аɜɬɨɪɵ ɛɥаɝɨɞаɪɧɵ А.ɘ. Ƚɭɛаɪɟɜɭ ɡа ɩɨɥɟɡɧɭɸ ɢɧɮɨɪɦаɰɢɸ ɤ ɞɨɤɥаɞɭ. 
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Ⱦɟɣɫɬɜɭɸɳɢɣ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ Ɏɟɞɟɪаɥɶɧɵɣ ɡаɤɨɧ 
«Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜаɧɢɢ» ɨɬ 27.12.2002 ɝ. № 184-ɎɁ ɮɨɪɦɭɥɢɪɭ-
ɟɬ ɟё ɤаɤ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɭɫɬаɧɨɜɥɟɧɢɸ ɩɪаɜɢɥ ɢ ɯаɪаɤɬɟɪɢɫɬɢɤ ɜ ɰɟɥɹɯ 
ɢɯ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɦɧɨɝɨɤɪаɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ, ɧаɩɪаɜɥɟɧɧɭɸ ɧа ɞɨɫ-
ɬɢɠɟɧɢɟ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ ɜ ɫɮɟɪаɯ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜа ɢ ɨɛ-
ɪаɳɟɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɹ ɟё ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɪаɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

Ⱦаɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɬɪɢ аɫɩɟɤɬа: ɩɪаɜɢɥа, ɭɫɬаɧаɜ-
ɥɢɜаɸɳɢɟ ɢ ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɪɹɞɨɤ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɭɫɥɭɝ ɢɥɢ 
ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡаɧɧɵɯ ɫ ɧɢɦɢ (ɬеɯɧиɱеɫɤие ɪеɝɥаɦеɧɬы); ɧɨɪɦаɬɢɜɧɵɟ 
ɬɪɟɛɨɜаɧɢɹ ɤ ɨɛɴɟɤɬаɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɢ ɭɫɥɭɝаɦ ɢ ɞɨɤɭɦɟɧ-
ɬаɰɢɢ ɤ ɧɢɦ (ɫɬаɧɞаɪɬы); ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɰɟɞɭɪ ɩɨɞɬɜеɪɠɞеɧия ɫɨɨɬ-
ɜеɬɫɬɜия ɩɪɨɞɭɤɰɢɢ ɢ ɭɫɥɭɝ ɷɬɢɦ ɬɪɟɛɨɜаɧɢɹɦ (ɫеɪɬиɮиɤация). 

ɂɡɜɟɫɬɧɵɟ ɢɫɬɨɪɢɱɟɫɤɢɟ ɮаɤɬɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɷɥɟɦɟɧɬаɦ ɬɟɯɧɢ-
ɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ, ɛɟɪɭɬ ɧаɱаɥɨ ɜ ɞɪɟɜɧɢɯ ɰɢɜɢɥɢɡаɰɢɹɯ. ɏаɪаɤ-
ɬɟɪɧɵɦ ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɫɬаɧɞаɪɬɧɵɯ ɪаɡɦɟɪɨɜ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ Ⱦɪɟɜɧɟɦ ȿɝɢɩɬɟ, ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ ɜ Ⱦɪɟɜɧɟɣ 
Ƚɪɟɰɢɢ ɢ Ɋɢɦɟ, ɞɟɬаɥɟɣ ɫɭɞɨɜ ɜ Вɟɧɟɰɢаɧɫɤɨɣ ɪɟɫɩɭɛɥɢɤɟ, ɤаɥɢɛɪɨɜ 
ɩɭɲɟɱɧɵɯ ɹɞɟɪ (XVI ɜ.) ɢ ɫɨɪɬаɦɟɧɬа ɦɭɤɢ ɧа Ɋɭɫɢ. В ɧаɱаɥɟ XVII ɜ. 
ɪɠаɧаɹ ɦɭɤа ɧа Ɋɭɫɢ ɪаɡɞɟɥɹɥаɫɶ ɧа 26 ɫɨɪɬɨɜ, ɩɲɟɧɢɱɧаɹ – ɧа 30, ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɨɦ ɨɩɪɟɞɟɥɹɥаɫɶ ɰɟɧа ɧа ɯɥɟɛ, ɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɨɣ 
ɤɨɧɬɪɨɥɢɪɨɜаɥɨɫɶ ɩɪаɜɢɬɟɥɶɫɬɜɨɦ. 

Пɟɪɜɵɟ ɫɬаɧɞаɪɬɵ, ɫɜɹɡаɧɧɵɟ ɫ ɝɟɨɦɟɬɪɢɟɣ ɢɡɞɟɥɢɣ ɜ Ɋɨɫɫɢɢ, ɨɬ-
ɧɨɫɢɥɢɫɶ ɤ ɨɛɴɟɤɬаɦ ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ. Ȼɵɥɢ ɫɬаɧɞаɪɬɢɡɢɪɨɜаɧɵ ɜɧɭɬ-
ɪɟɧɧɢɟ ɞɢаɦɟɬɪɵ ɫɬɜɨɥɨɜ ɨɪɭɞɢɣ ɹɞɟɪ ɞɥɹ ɧɢɯ. Эɬɢ ɫɬаɧɞаɪɬɵ ɩɨɹɜɢ-
ɥɢɫɶ ɩɪɢ ɂɜаɧɟ Ƚɪɨɡɧɨɦ ɢ ɪаɡɜɢɬɵ ɜɨ ɜɪɟɦɟɧа Пɟɬɪа I. ɋɬаɧɞаɪɬɵ ɜ ɨɛ-
ɥаɫɬɢ ɫɬɪɟɥɤɨɜɨɝɨ ɨɪɭɠɢɹ ɢɫɫɬаɪɢ ɩɨɡɜɨɥɹɥɢ Ɍɭɥɶɫɤɨɦɭ ɨɪɭɠɟɣɧɨɦɭ 
ɡаɜɨɞɭ ɜɵɩɭɫɤаɬɶ ɪɭɠɶɹ ɫ ɜɡаɢɦɨɡаɦɟɧɹɟɦɵɦɢ ɡаɦɤаɦɢ. 

Вɨ ɜɫɟɯ ɫɥɭɱаɹɯ ɫɬаɧɞаɪɬɢɡаɰɢɹ ɫɩɨɫɨɛɫɬɜɨɜаɥа ɩɨɜɵɲɟɧɢɸ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜа ɢ ɭɫɩɟɲɧɨɣ ɬɨɪɝɨɜɥɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɛɨ-
ɥɟɟ ɩɨɥɧɨɦɭ ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɩɨɬɪɟɛɧɨɫɬɟɣ ɨɛɳɟɫɬɜа. 

ɇɨ ɷɬɨ ɛɵɥа ɟɳɟ ɧɟ ɧɨɪɦаɬɢɜɧаɹ ɫɢɫɬɟɦа, а ɮаɤɬиɱеɫɤая ɫɬаɧɞаɪ-

ɬиɡация, ɤɨɬɨɪаɹ ɢ ɫɟɣɱаɫ ɩɪеɞɲеɫɬɜɭеɬ ɨɮициаɥɶɧɨɣ. В ɨɬɥɢɱɢɟ ɨɬ 
ɩɟɪɜɨɣ ɨɧа, ɤаɤ ɩɪаɜɢɥɨ, ɩɪɟɞɩɨɥаɝаɟɬ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɭɸ ɪаɛɨɬɭ, ɨɪɝа-
ɧɢɡаɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɡаɤɨɧɨɞаɬɟɥɶɧɵɟ аɤɬɵ, а ɡаɬɟɦ ɨɮɢɰɢаɥɶɧɵɣ 
ɜɵɩɭɫɤ ɤаɤɢɯ-ɥɢɛɨ ɫɬаɧɞаɪɬɨɜ ɜ ɭɫɬаɧɨɜɥɟɧɧɨɣ ɮɨɪɦɟ, ɪɟɝɥаɦɟɧɬɢɪɭɸ-
ɳɟɣ ɭɫɥɨɜɢɹ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɢ ɫɪɨɤɢ ɞɟɣɫɬɜɢɹ. Ɏаɤɬɢɱɟɫɤаɹ ɫɬаɧɞаɪɬɢɡа-
ɰɢɹ – ɧɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ, ɩɪɨɞɨɥɠаɸɳɢɣɫɹ ɢ ɩɨɫɥɟ ɨɮɢɰɢаɥɶɧɨɣ 
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ɫɬаɧɞаɪɬɢɡаɰɢɢ. Эɬɢ ɯаɪаɤɬɟɪɧɵɟ ɩɪɨɰɟɫɫɵ ɫɭɳɟɫɬɜɭɸɬ ɢ ɫɟɝɨɞɧɹ, ɧɨ 
ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟ ɡаɬɹɝɢɜаɸɬɫɹ ɧа ɫɬɨɥɟɬɢɹ. 

Пɨɧɢɦаɧɢɟ ɫɭɳɧɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜ ɫɬаɧɞаɪɬɢɡаɰɢɢ, ɮɪаɝɦɟɧɬаɪɧɨ 
ɪɟаɥɢɡɭɟɦɨɣ ɧа ɩɪɨɬɹɠɟɧɢɢ ɜɟɤɨɜ ɨɬɞɟɥɶɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ, ɨɬɪаɫ-
ɥɹɦɢ ɢɥɢ ɞаɠɟ ɫɬɪаɧаɦɢ ɜ XIX ɜ., ɫ ɩɨɹɜɥɟɧɢɟɦ ɬɟɥɟɝɪаɮа ɤаɤ ɫɪɟɞɫɬɜа 
ɫɜɹɡɢ ɬɪаɧɫɮɨɪɦɢɪɨɜаɥɨɫɶ ɜ ɨɫɨɡɧаɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟё ɪаɫɩɪɨɫɬɪа-
ɧɟɧɢɹ ɜ ɛɨɥɟɟ ɲɢɪɨɤɨɦ, ɦɢɪɨɜɨɦ ɦаɫɲɬаɛɟ. 

Пɟɪɜɵɦ ɫɨɛɵɬɢɟɦ, ɨɮɢɰɢаɥɶɧɨ ɨɡɧаɦɟɧɨɜаɜɲɢɦ ɧаɱаɥɨ ɷɬɨɝɨ ɩɪɨ-
ɰɟɫɫа, ɛɵɥɨ ɩɪɢɧɹɬɢɟ Мɟɠɞɭɧаɪɨɞɧɨɣ ɬɟɥɟɝɪаɮɧɨɣ ɤɨɧɜɟɧɰɢɢ, Ɋɟɝɥа-
ɦɟɧɬа ɬɟɥɟɝɪаɮɧɨɣ ɫɜɹɡɢ. В 1865 ɝ. ɜ Паɪɢɠɟ 20 ɝɨɫɭɞаɪɫɬɜаɦɢ, ɜɤɥɸɱаɹ 
Ɋɨɫɫɢɸ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɫɧɨɜаɧ Мɟɠɞɭɧаɪɨɞɧɵɣ ɬɟɥɟɝɪаɮɧɵɣ ɫɨɸɡ, ɤɨ-
ɬɨɪɵɣ ɜ ɞаɥɶɧɟɣɲɟɦ ɩɨɥɭɱɢɥ ɧаɡɜаɧɢɟ «Мɟɠɞɭɧаɪɨɞɧɵɣ ɫɨɸɡ ɷɥɟɤɬɪɨ-
ɫɜɹɡɢ» – МɋЭ (International Telecommunication Union, ITU). Ɏɭɧɞаɦɟɧ-
ɬаɥɶɧɵɟ ɩɪɢɧɰɢɩɵ, ɡаɥɨɠɟɧɧɵɟ ɢɡɧаɱаɥɶɧɨ ɷɬɨɣ ɨɪɝаɧɢɡаɰɢɟɣ, – ɞɨɛɪɨ-
ɜɨɥɶɧɨɫɬɶ ɭɱаɫɬия и ɩɪиɦеɧеɧия ɪаɡɪаɛɨɬаɧɧыɯ еɸ ɫɬаɧɞаɪɬɨɜ 
аɤɬɭаɥɶɧɵ ɢ ɞɟɣɫɬɜɭɸɬ ɫɟɝɨɞɧɹ. 

Ⱦɪɭɝɢɦ ɤɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ, ɫɜɹɡаɧɧɵɦ ɫɨ ɫɬаɧɞаɪɬɢɡаɰɢɟɣ ɜ ɦɢ-
ɪɨɜɨɦ ɦаɫɲɬаɛɟ, ɧɨ ɢɦɟɸɳɢɦ ɦɟɠɨɬɪаɫɥɟɜɨɣ ɯаɪаɤɬɟɪ, ɹɜɥɹɟɬɫɹ ɭɬɜɟɪ-
ɠɞɟɧɢɟ ɜ 1875 ɝ. ɩɪɟɞɫɬаɜɢɬɟɥɹɦɢ 17 ɝɨɫɭɞаɪɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ Ɋɨɫɫɢɢ, 
Мɟɠɞɭɧаɪɨɞɧɨɣ ɦɟɬɪɢɱɟɫɤɨɣ ɤɨɧɜɟɧɰɢɢ, а ɡаɬɟɦ ɭɱɪɟɠɞɟɧɢɟ Мɟɠɞɭɧа-
ɪɨɞɧɵɯ ɛɸɪɨ ɢ ɤɨɦɢɬɟɬа ɦɟɪ ɢ ɜɟɫɨɜ. 

ɇаɢɛɨɥɟɟ ɡɧаɱɢɦɵɦ ɫɨɛɵɬɢɟɦ ɜ ɨɛɥаɫɬɢ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɜ ɷɥɟɤ-
ɬɪɨɬɟɯɧɢɤɟ ɹɜɢɥɨɫɶ ɨɫɧɨɜаɧɢɟ ɜ 1906 ɝ. Мɟɠɞɭɧаɪɨɞɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢ-
ɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ, МЭК (International Electrotechnical Commission, IEC) – 
ɩɟɪɜɨɣ ɦɟɠɞɭɧаɪɨɞɧɨɣ ɧɟɤɨɦɦɟɪɱɟɫɤɨɣ ɨɪɝаɧɢɡаɰɢɢ ɩɨ ɫɬаɧɞаɪɬɢɡа-
ɰɢɢ ɢ ɢɦɟɧɧɨ ɜ ɨɛɥаɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ, ɷɥɟɤɬɪɨɧɧɵɯ ɢ ɫɦɟɠɧɵɯ ɬɟɯɧɨ-
ɥɨɝɢɣ. ɂɡɧаɱаɥɶɧɨ МЭК ɫɩɨɫɨɛɫɬɜɨɜаɥа ɪаɡɜɢɬɢɸ ɢ ɪаɫɩɪɨɫɬɪаɧɟɧɢɸ 
ɫɬаɧɞаɪɬɨɜ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪаɹ ɜ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɫɬаɥа Мɟɠɞɭ-
ɧаɪɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɟɞɢɧɢɰ (ɋɂ). 

ɇаɤɨɧɟɰ, ɜ 1946 ɝ. 25 ɧаɰɢɨɧаɥɶɧɵɯ ɨɪɝаɧɢɡаɰɢɣ ɩɨ ɫɬаɧɞаɪɬɢɡа-
ɰɢɢ ɫɨɡɞаɥɢ Мɟɠɞɭɧаɪɨɞɧɭɸ ɨɪɝаɧɢɡаɰɢɸ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɂɋɈ 
(International Organization for Standardization, ISO). ɋɋɋɊ ɛɵɥ ɨɞɧɢɦ ɢɡ 
ɨɫɧɨɜаɬɟɥɟɣ ɨɪɝаɧɢɡаɰɢɢ, ɩɨɫɬɨɹɧɧɵɦ ɱɥɟɧɨɦ ɟё ɪɭɤɨɜɨɞɹɳɢɯ ɨɪɝаɧɨɜ. 
Ⱦɜаɠɞɵ ɩɪɟɞɫɬаɜɢɬɟɥɶ Ƚɨɫɫɬаɧɞаɪɬа ɋɋɋɊ ɢɡɛɢɪаɥɫɹ ɩɪɟɞɫɟɞаɬɟɥɟɦ 
ɨɪɝаɧɢɡаɰɢɢ. Ɋɨɫɫɢɹ ɫɬаɥа ɱɥɟɧɨɦ ɂɋɈ ɤаɤ ɩɪаɜɨɩɪɟɟɦɧɢɤ ɋɋɋɊ, 
а 2005 ɝ. ɜɨɲɥа ɜ ɋɨɜɟɬ ɂɋɈ. ɋɮɟɪа ɞɟɹɬɟɥɶɧɨɫɬɢ ɂɋɈ ɨɯɜаɬɵɜаɟɬ ɜɨ-
ɩɪɨɫɵ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɜɨ ɜɫɟɯ ɨɛɥаɫɬɹɯ, ɤɪɨɦɟ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ ɷɥɟɤ-
ɬɪɨɧɢɤɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɤɨɦɩɟɬɟɧɰɢɢ МЭК. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɪаɛɨɬ ɜɵ-
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ɩɨɥɧɹɸɬɫɹ ɫɨɜɦɟɫɬɧɵɦɢ ɭɫɢɥɢɹɦɢ ɷɬɢɯ ɨɪɝаɧɢɡаɰɢɣ. Кɪɨɦɟ ɫɬаɧɞаɪɬɢ-
ɡаɰɢɢ ɂɋɈ ɡаɧɢɦаɟɬɫɹ ɢ ɩɪɨɛɥɟɦаɦɢ ɫɟɪɬɢɮɢɤаɰɢɢ, ɬ.ɟ. ɧɨɪɦаɬɢɜɧɨɣ 
ɫɢɫɬɟɦɨɣ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɭɫɥɨɜɢɹ ɢ ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɮаɤɬɢɱɟɫɤɨɝɨ ɫɨ-
ɨɬɜɟɬɫɬɜɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬа ɢɥɢ ɭɫ-
ɥɭɝ, ɡаɹɜɥɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 

ɂɋɈ ɨɩɪɟɞɟɥɹɟɬ ɫɜɨɢ ɡаɞаɱɢ ɤаɤ ɫɨɞɟɣɫɬɜɢɟ ɪаɡɜɢɬɢɸ ɦɟɠɞɭɧа-
ɪɨɞɧɨɣ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɢ ɫɦɟɠɧɵɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɦɟɠɞɭɧаɪɨɞɧɨɝɨ ɨɛɦɟɧа ɬɨɜаɪаɦɢ ɢ ɭɫɥɭɝаɦɢ, а ɬаɤɠɟ ɪаɡɜɢɬɢɹ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜа ɜ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɨɣ, ɧаɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟ-
ɫɤɨɣ ɨɛɥаɫɬɹɯ. Эɦɛɥɟɦɵ ɷɬɢɯ ɦɟɠɞɭɧаɪɨɞɧɵɯ ɨɪɝаɧɢɡаɰɢɣ ɩɨ ɫɬаɧɞаɪ-
ɬɢɡаɰɢɢ ɩɪɢɜɟɞɟɧɵ ɧа ɪɢɫ. 1. 

 

а  

 

ɛ  

 

ɜ  

Ɋɢɫ. 1. Эɦɛɥɟɦɵ ɦɟɠɞɭɧаɪɨɞɧɵɯ ɨɪɝаɧɢɡаɰɢɣ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ:  
а – МɋЭ; ɛ – МЭК; ɜ – ɂɋɈ 

Ɋɨɫɫɢɹ ɩɪɢɧɢɦаɥа аɤɬɢɜɧɨɟ ɭɱаɫɬɢɟ ɜɨ ɜɫɟɯ ɷɬаɩаɯ ɫɬаɧɨɜɥɟɧɢɹ 
ɦɟɠɞɭɧаɪɨɞɧɨɣ ɫɬаɧɞаɪɬɢɡаɰɢɢ. Пɨɫɥɟ ɫɨɛɵɬɢɣ 1917 ɝ. ɪаɡɜɢɬɢɟ ɧаɰɢɨ-
ɧаɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɯаɪаɤɬɟɪɢɡɨɜаɥɨɫɶ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɦ 
ɫɢɫɬɟɦɧɵɦ ɢ ɟё ɠɟɫɬɤɢɦ ɜɧɟɞɪɟɧɢɟɦ ɜ ɭɫɥɨɜɢɹɯ ɡаɤɪɵɬɨɣ ɰɟɧɬɪаɥɢɡɨ-
ɜаɧɧɨɣ ɷɤɨɧɨɦɢɤɢ ɋɋɋɊ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɬɦɟɱɟɧɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɯаɦɢ. 

В 1918 ɝ. ɛɵɥ ɩɪɢɧɹɬ Ⱦɟɤɪɟɬ ɋɨɜɟɬа ɇаɪɨɞɧɵɯ Кɨɦɢɫɫаɪɨɜ 
«Ɉ ɜɜɟɞɟɧɢɢ ɦɟɠɞɭɧаɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ɦɟɪ ɢ ɜɟɫɨɜ» ɢ ɨɫɭɳɟɫɬɜɥɟɧ ɩɟ-
ɪɟɯɨɞ ɧа ɦɟɠɞɭɧаɪɨɞɧɭɸ ɫɢɫɬɟɦɭ ɦɟɪ, ɩɪɢ ɷɬɨɦ ɜ ɤаɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ 
ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɛɵɥɢ ɩɪɢɧɹɬɵ ɦɟɬɪ ɢ ɤɢɥɨɝɪаɦɦ. 

В 1925 ɝ. ɫɨɡɞаɧ ɩɟɪɜɵɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɨɪɝаɧ, ɨɬɜɟɱаɸɳɢɣ ɡа 
ɫɬаɧɞаɪɬɢɡаɰɢɸ – Кɨɦɢɬɟɬ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɩɪɢ ɋɨɜɟɬɟ ɬɪɭɞа ɢ ɨɛɨ-
ɪɨɧɵ, ɤɨɬɨɪɵɣ ɪɭɤɨɜɨɞɢɥ ɜɟɞɨɦɫɬɜаɦɢ, ɡаɧɢɦаɸɳɢɦɢɫɹ ɫɬаɧɞаɪɬɢɡа-
ɰɢɟɣ, а ɬаɤɠɟ ɜɜɨɞɢɥ ɜ ɨɛɪаɳɟɧɢɟ ɭɬɜɟɪɠɞɟɧɧɵɟ ɫɬаɧɞаɪɬɵ. В 1926 ɝ. 
Кɨɦɢɬɟɬ ɪаɡɪаɛɨɬаɥ ɩɟɪɜɵɟ ɨɛɳɟɫɨɸɡɧɵɟ ɫɬаɧɞаɪɬɵ (ɈɋɌ) ɧа ɫɟɥɟɤɰɢ-
ɨɧɧɵɟ ɫɨɪɬа ɩɲɟɧɢɰɵ, ɱɭɝɭɧ, ɩɪɨɤаɬ ɢɡ ɱɟɪɧɵɯ ɦɟɬаɥɥɨɜ ɢ ɧа ɧɟɤɨɬɨ-
ɪɵɟ ɬɨɜаɪɵ ɧаɪɨɞɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. 
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Пɪɨɰɟɫɫɵ ɪаɡɪаɛɨɬɤɢ ɢ ɪаɫɲɢɪɟɧɢɹ ɩɪаɤɬɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɪаɡɥɢɱ-
ɧɵɯ ɫɬаɧɞаɪɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɛɫɬɜɟɧɧɨ ɬɨɜаɪɨɜ ɢ ɭɫɥɭɝ ɬɪɟɛɨɜаɥ аɞе-
ɤɜаɬɧɨɣ ɫɬаɧɞаɪɬиɡɨɜаɧɧɨɣ ɫиɫɬеɦы ɮиɤɫации, ɪаɫɩɪɨɫɬɪаɧеɧия и 
ɯɪаɧеɧия ɷɬиɯ ɫɬаɧɞаɪɬɨɜ и ɧɨɪɦ. Ȼɟɡ ɧɟё ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɨɹɧɧɨɟ 
ɮаɤɬɢɱɟɫɤɨɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɟɛɨɜаɧɢɣ ɫɬаɧɞаɪɬɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨ-
ɫɬɪаɧɫɬɜɟ, ɬ.ɟ. ɜ ɪаɡɧɵɯ аɫɩɟɤɬаɯ ɧɨɪɦаɬɢɜɧɵɯ ɤɨɦɦɭɧɢɤаɰɢɣ ɜ ɨɛɥаɫɬɢ 
ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ. Пɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ 14 ɫɬаɧɞаɪɬɨɜ, ɪɟɝɥаɦɟɧɬɢ-
ɪɭɸɳɢɯ ɮɨɪɦɭ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜаɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɨɛ ɢɡ-
ɞɟɥɢɢ – ɱɟɪɬɟɠɢ ɢ ɞɪɭɝɭɸ ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɞɨɤɭɦɟɧɬаɰɢɸ, ɩɨɹɜɢɥɢɫɶ 
ɜ 1925 ɝ. Ɋаɡɪаɛɨɬаɧɵ ɨɧɢ ɛɵɥɢ ɫɩɟɰɢаɥɶɧɨɣ ɤɨɦɢɫɫɢɟɣ ɩɨɞ ɪɭɤɨɜɨ-
ɞɫɬɜɨɦ ɩɪɨɮɟɫɫɨɪа А.ɋ. ɋаɜɟɪɢɧа. В ɧɢɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪаɡɦɟɪɵ 
ɮɨɪɦаɬɨɜ, ɪаɫɩɨɥɨɠɟɧɢɟ ɜɢɞɨɜ ɧа ɱɟɪɬɟɠаɯ, ɨɛɨɡɧаɱɟɧɢɟ ɞɨɩɭɫɤɨɜ ɢ ɞɪ. 
В ɤɨɧɰɟ 40-ɯ ɝɝ. ɜ ɋɋɋɊ ɛɵɥ ɩɨɞɝɨɬɨɜɥɟɧ ɢ ɜɵɲɟɥ ɫɛɨɪɧɢɤ «ɑɟɪɬɟɠɢ 
ɜ ɦаɲɢɧɨɫɬɪɨɟɧɢɢ», ɤɨɬɨɪɵɣ ɫɨɞɟɪɠаɥ ɭɠɟ 22 ɫɬаɧɞаɪɬа ɢ ɜ ɤɨɬɨɪɨɦ ɛɨ-
ɥɟɟ ɲɢɪɨɤɨ ɛɵɥа ɩɪɟɞɫɬаɜɥɟɧа ɪɟɝɥаɦɟɧɬаɰɢɹ ɪаɡɥɢɱɧɵɯ ɫɬɨɪɨɧ ɨɮɨɪɦ-
ɥɟɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɧа ɢɡɞɟɥɢɹ ɦаɲɢɧɨɫɬɪɨɟɧɢɹ. 

В 1940 ɝ. ЦК ВКП(ɛ) ɢ ɋɨɜɧаɪɤɨɦ ɋɋɋɊ ɨɬɦɟɧɢɥɢ ɩɨɪɹɞɨɤ ɭɬ-
ɜɟɪɠɞɟɧɢɹ ɫɬаɧɞаɪɬɨɜ ɨɬɞɟɥɶɧɵɦɢ ɧаɪɤɨɦаɬаɦɢ, ɢ ɩɪɢ ɋɨɜɧаɪɤɨɦɟ ɛɵɥ 
ɫɨɡɞаɧ Вɫɟɫɨɸɡɧɵɣ ɤɨɦɢɬɟɬ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ. Вɦɟɫɬɨ ɈɋɌɨɜ ɢ ɪаɡ-
ɥɢɱɧɵɯ ɨɬɪаɫɥɟɜɵɯ ɫɬаɧɞаɪɬɨɜ ɛɵɥа ɜɜɟɞɟɧа ɤаɬɟɝɨɪɢɹ – ɝɨɫɭɞаɪɫɬɜɟɧ-
ɧɵɣ ɨɛɳɟɫɨɸɡɧɵɣ ɫɬаɧɞаɪɬ (ȽɈɋɌ). В ɞаɥɶɧɟɣɲɟɦ Вɫɟɫɨɸɡɧɵɣ ɤɨɦɢ-
ɬɟɬ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɛɵɥ ɩɪɟɨɛɪаɡɨɜаɧ ɜ Кɨɦɢɬɟɬ ɫɬаɧɞаɪɬɨɜ, ɦɟɪ 
ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɢ ɋɨɜɟɬɟ ɦɢɧɢɫɬɪɨɜ ɋɋɋɊ. 

ɋ 1967 ɝ. ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɪаɡɪаɛɨɬɤɢ ɧаɱаɬɨ ɜɧɟɞɪɟɧɢɟ ɤɨɦ-
ɩɥɟɤɫɧɨɣ ɧɨɪɦаɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ, ɩɨɥɭ-
ɱɢɜɲɟɣ ɧаɡɜаɧɢɟ «ȿɞɢɧаɹ ɫɢɫɬɟɦа ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ». 
Кɨɦɩɥɟɤɫɭ ɫɬаɧɞаɪɬɨɜ ȿɋКȾ ɛɵɥ ɩɪɢɫɜɨɟɧ ɧɨɦɟɪ ɜɬɨɪɨɝɨ ɝɨɫɭɞаɪɫɬ-
ɜɟɧɧɨɝɨ ɫɬаɧɞаɪɬа – ȽɈɋɌ 2. Ɉɧ ɭɫɬаɧаɜɥɢɜаɥ ɜɡаɢɦɨɫɜɹɡаɧɧɵɟ ɩɪаɜɢ-
ɥа ɢ ɩɨɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪаɡɪаɛɨɬɤɢ, ɨɮɨɪɦɥɟɧɢɹ ɢ ɨɛɪаɳɟɧɢɹ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɢ ɩɪɟɞɩɨɥаɝаɥ ɢ ɩɪɟɞɩɨɥаɝаɟɬ ɧɟɩɪɟ-
ɪɵɜɧɨɟ ɪаɡɜɢɬɢɟ. 

В 1968 ɝ. ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Пɨɫɬаɧɨɜɥɟɧɢɟɦ ɋɨɜɟɬа Мɢɧɢɫɬɪɨɜ 
ɋɋɋɊ ɨɬ 11.01.1965 ɝ. «Ɉɛ ɭɥɭɱɲɟɧɢɢ ɪаɛɨɬɵ ɩɨ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɜ ɫɬɪа-
ɧɟ» ɜɩеɪɜые ɜ ɦиɪɨɜɨɣ ɩɪаɤɬиɤе ɛɵɥ ɭɬɜɟɪɠɞɟɧ ɤɨɦɩɥɟɤɫ ɝɨɫɭɞаɪɫɬ-
ɜɟɧɧɵɯ ɫɬаɧɞаɪɬɨɜ «Ƚɨɫɭɞаɪɫɬɜɟɧɧаɹ ɫɢɫɬɟɦа ɫɬаɧɞаɪɬɢɡаɰɢɢ» (Ƚɋɋ). 
ɋɨɝɥаɫɧɨ ȽɈɋɌ 1.0-68 ɛɵɥɢ ɜɜɟɞɟɧɵ ɱɟɬɵɪɟ ɤаɬɟɝɨɪɢɢ ɫɬаɧɞаɪɬɨɜ: ɝɨɫɭ-
ɞаɪɫɬɜɟɧɧɵɣ ɫɬаɧɞаɪɬ ɋɨɸɡа ɋɋɊ (ȽɈɋɌ), ɪɟɫɩɭɛɥɢɤаɧɫɤɢɣ ɫɬаɧɞаɪɬ 
(ɊɋɌ), ɨɬɪаɫɥɟɜɨɣ ɫɬаɧɞаɪɬ (ɈɋɌ), ɫɬаɧɞаɪɬ ɩɪɟɞɩɪɢɹɬɢɹ (ɋɌП). 
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ɂɡɦɟɧɟɧɢɟ ɩɨɥɢɬɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧа ɬɟɪɪɢɬɨɪɢɢ 
ɛɵɜɲɟɝɨ ɋɋɋɊ ɜɵɡɜаɥɨ ɫɧаɱаɥа ɧаɪɭɲɟɧɢɟ ɫɥаɠɟɧɧɨ ɪаɛɨɬаɜɲɟɝɨ ɦɟ-
ɯаɧɢɡɦа ɫɬаɧɞаɪɬɢɡаɰɢɢ, а ɡаɬɟɦ ɟɝɨ ɞɟɮɨɪɦаɰɢɸ ɜ ɞɜɭɯ ɨɛɴɟɤɬɢɜɧɨ 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɧаɩɪаɜɥɟɧɢɹɯ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɬаɥɨ ɧɟɨɛɯɨɞɢɦɵɦ 
ɫɨɝɥаɫɨɜаɧɢɟ ɧаɲɢɯ ɩɪɢɧɰɢɩɨɜ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɫɨ ɫɥɨɠɢɜɲɟɣɫɹ ɜ ɭɫ-
ɥɨɜɢɹɯ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ ɦɟɠɞɭɧаɪɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɬаɧɞаɪɬɢɡаɰɢɢ, 
а ɫ ɞɪɭɝɨɣ – ɨɛɟɫɩɟɱɢɬɶ ɡаɳɢɬɭ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɬɟ-
ɪɟɫɨɜ, ɨɛɪаɡɨɜаɜɲɢɯɫɹ ɩɨɫɥɟ ɪаɫɩаɞа ɋɋɋɊ ɝɨɫɭɞаɪɫɬɜ. 

В 1992 ɝ. ɩɪаɜɢɬɟɥɶɫɬɜа ɝɨɫɭɞаɪɫɬɜ-ɭɱаɫɬɧɢɤɨɜ ɋɇȽ ɩɨɞɩɢɫаɥɢ ɋɨ-
ɝɥаɲɟɧɢɟ ɨ ɩɪɨɜɟɞɟɧɢɢ ɫɨɝɥаɫɨɜаɧɧɨɣ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥаɫɬɢ ɫɬаɧɞаɪɬɢɡа-
ɰɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɛɵɥ ɫɨɡɞаɧ Мɟɠɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɫɨɜɟɬ ɩɨ 
ɫɬаɧɞаɪɬɢɡаɰɢɢ, ɦɟɬɪɨɥɨɝɢɢ ɢ ɫɟɪɬɢɮɢɤаɰɢɢ, ɜ ɡаɞаɱɭ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɥа 
ɨɪɝаɧɢɡаɰɢɹ ɪаɛɨɬ ɜ ɷɬɢɯ ɧаɩɪаɜɥɟɧɢɹɯ ɧа ɦɟɠɝɨɫɭɞаɪɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ. 

В 1993 ɝ. ɩɪɢɧɹɬ Ɂаɤɨɧ ɊɎ «Ɉ ɫɬаɧɞаɪɬɢɡаɰɢɢ», ɤɨɬɨɪɵɣ ɨɩɪɟɞɟ-
ɥɢɥ ɦɟɪɵ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɣ ɡаɳɢɬɵ ɢɧɬɟɪɟɫɨɜ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɪɟɞɫɬ-
ɜɨɦ ɪаɡɪаɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦаɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɫɬаɧɞаɪɬɢ-
ɡаɰɢɢ. С ɜɜеɞеɧиеɦ ɷɬɨɝɨ Ɂаɤɨɧа ɛыɥ ɨɫɭɳеɫɬɜɥеɧ ɩеɪеɯɨɞ ɨɬ ɜɫе-
ɨɛɳеɣ ɨɛяɡаɬеɥɶɧɨɫɬи ɫɬаɧɞаɪɬɨɜ ɤ ɫɬаɧɞаɪɬаɦ, ɫɨɞеɪɠаɳиɦ ɤаɤ 

ɨɛяɡаɬеɥɶɧые, ɬаɤ и ɪеɤɨɦеɧɞɭеɦые ɬɪеɛɨɜаɧия. Эɬа ɬеɧɞеɧция ɩɨ-
ɥɭɱиɥа ɩɪɨɞɨɥɠеɧие ɱеɪеɡ 10 ɥеɬ: ɜ 2003 ɝ. ɧаɱаɥɫя ɩеɪеɯɨɞ ɤ ɩɪаɤ-

ɬиɤе ɩɨɥɧɨɫɬɶɸ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɩɪиɦеɧеɧия ɫɬаɧɞаɪɬɨɜ. ɇɟɤɨɝɞа ɡа-
ɤɨɧɨɞаɬɟɥɶɧаɹ ɧɨɪɦа «ɇеɫɨɛɥɸɞеɧие ɫɬаɧɞаɪɬɨɜ ɩɪеɫɥеɞɭеɬɫя ɩɨ ɡа-
ɤɨɧɭ» ɭɠɟ ɞаɜɧɨ ɧɟ ɩɪɟɞɜаɪɹɟɬ ɫɨɞɟɪɠаɧɢɟ ɫɬаɧɞаɪɬɨɜ. 

В ɩɟɪɢɨɞ 1993–2001 ɝɝ. ɪаɡɜɢɜаɥаɫɶ ɦɟɠɝɨɫɭɞаɪɫɬɜɟɧɧаɹ ɫɬаɧɞаɪ-
ɬɢɡаɰɢɹ, аɤɬɢɜɢɡɢɪɨɜаɥɢɫɶ ɪаɛɨɬɵ ɩɨ ɝаɪɦɨɧɢɡаɰɢɢ ɪɨɫɫɢɣɫɤɢɯ ɫɬаɧ-
ɞаɪɬɨɜ ɫ ɦɟɠɞɭɧаɪɨɞɧɵɦɢ ɜ ɫɜɹɡɢ ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɤ ɜɫɬɭɩɥɟɧɢɸ ɜ ВɌɈ, 
ɩɪɨɞɨɥɠаɥаɫɶ ɪаɡɪаɛɨɬɤа ɝɨɫɭɞаɪɫɬɜɟɧɧɵɯ ɫɬаɧɞаɪɬɨɜ ɧа ɩɪɨɞɭɤɰɢɸ 
ɢ ɭɫɥɭɝɢ, ɩɨɞɥɟɠаɳɢɟ ɨɛɹɡаɬɟɥɶɧɨɣ ɫɟɪɬɢɮɢɤаɰɢɢ; ɜɧɟɞɪɹɥɢɫɶ ɦɟɠɞɭ-
ɧаɪɨɞɧɵɟ ɫɬаɧɞаɪɬɵ ɂɋɈ ɫɟɪɢɢ 9000 ɢ ɫɨɡɞаɜаɥɢɫɶ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɫɢɫ-
ɬɟɦ ɤаɱɟɫɬɜа, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɢɦ ɫɬаɧɞаɪɬаɦ. 

Эɤɨɧɨɦɢɱɟɫɤаɹ ɢɧɬɟɝɪаɰɢɹ ɫɬɪаɧ ɋɇȽ ɩɪɨɞɨɥɠаɥаɫɶ ɫ ɪаɡɧɨɣ 
ɫɬɟɩɟɧɶɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɢ ɜ ɞɟɤаɛɪɟ 2014 ɝ. ɪɟаɥɢɡɨɜаɥаɫɶ ɜ ɫɨɡɞаɧɢɢ  
ȿɜɪаɡɢɣɫɤɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɸɡа ȿЭɋ (ɪаɧɟɟ Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа 
ɢ ȿɞɢɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа). Каɤ ɢɡɜɟɫɬɧɨ, ɜɵɫɲɢɦ ɨɪɝа-
ɧɨɦ ȿЭɋ ɹɜɥɹɟɬɫɹ Вɵɫɲɢɣ ȿɜɪаɡɢɣɫɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɫɨɜɟɬ, ɩɪɟɞ-
ɫɬаɜɥɟɧɧɵɣ ɝɥаɜаɦɢ ɝɨɫɭɞаɪɫɬɜ-ɭɱаɫɬɧɢɤɨɜ (Аɪɦɟɧɢɹ, Ȼɟɥɨɪɭɫɫɢɹ, Ка-
ɡаɯɫɬаɧ, Кɢɪɝɢɡɢɹ, Ɋɨɫɫɢɹ). 

В 2002 ɝ. ɩɪɢɧɹɬ Ɏɟɞɟɪаɥɶɧɵɣ ɡаɤɨɧ «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜа-
ɧɢɢ», ɜɫɬɭɩɢɜɲɢɣ ɜ ɫɢɥɭ ɫ 01.07.2003 ɝ. Пɪɢɧɹɬɢɟ ɞаɧɧɨɝɨ Ɂаɤɨɧа ɩɨ-
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ɥɨɠɢɥɨ ɧаɱаɥɨ ɛɨɥɶɲɨɣ ɪаɛɨɬɟ ɩɨ ɪɟɨɪɝаɧɢɡаɰɢɢ ɫɢɫɬɟɦɵ ɫɬаɧɞаɪɬɢɡа-
ɰɢɢ, ɤɨɬɨɪаɹ ɛɵɥа ɧɟɨɛɯɨɞɢɦа ɞɥɹ ɜɫɬɭɩɥɟɧɢɹ Ɋɨɫɫɢɢ ɜ ВɌɈ ɢ ɭɫɬɪаɧɟ-
ɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɛаɪɶɟɪɨɜ ɜ ɬɨɪɝɨɜɥɟ. Ɂаɤɨɧ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɜɜɟɞɟɧɢɟ 
ɢ ɩɨɜɫɟɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ Ɍеɯɧиɱеɫɤиɯ ɪеɝɥаɦеɧɬɨɜ (ɌɊ), ɤɨɬɨ-
ɪɵɟ ɭɫɬаɧаɜɥɢɜаɸɬ ɨɛɹɡаɬɟɥɶɧɵɟ (ɜ ɨɬɥɢɱɢɟ ɨɬ ȽɈɋɌ, ɂɋɈ, Ɍɍ ɢ ɬ.ɩ., 
ɢɦɟɸɳɢɯ ɞɨɛɪɨɜɨɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ) ɬɪɟɛɨɜаɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɝɥа-
ɦɟɧɬɵ ɦɨɝɭɬ иɦеɬɶ ɫиɥɭ ɡаɤɨɧа ɧа ɬɟɪɪɢɬɨɪɢɢ ɨɞɧɨɣ ɫɬɪаɧɵ, ɧаɩɪɢ-
ɦɟɪ, Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ (Ɋ) ɢɥɢ ɫɨɨɛɳɟɫɬɜа, ɧаɩɪɢɦɟɪ, Ɍаɦɨɠɟɧɧɨ-
ɝɨ ɫɨɸɡа (Ɍɋ). К ɩɪɢɦɟɪɭ, ɜ ɨɛɥаɫɬɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ – 
ɷɬɨ ɫɥɟɞɭɸɳɢɟ ɪɟɝɥаɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɫ 01.02.2013 ɝ.: 

ɌɊ Ɍɋ 004/2011 «Ɉ ɛɟɡɨɩаɫɧɨɫɬɢ ɧɢɡɤɨɜɨɥɶɬɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ»; 
ɌɊ Ɍɋ 010/2011 «Ɉ ɛɟɡɨɩаɫɧɨɫɬɢ ɦаɲɢɧ ɢ ɨɛɨɪɭɞɨɜаɧɢɹ»; 
ɌɊ Ɍɋ 020/2011 «Эɥɟɤɬɪɨɦаɝɧɢɬɧаɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ». 
ɋɨɡɧаɬɟɥɶɧɵɣ, ɩɨɥɧɵɣ ɢɥɢ ɧɟɩɨɥɧɵɣ, ɭɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɬɨɜа-

ɪɨɜ ɢ ɭɫɥɭɝ ɬɟɯ ɢɥɢ ɢɧɵɯ ɫɬаɧɞаɪɬɨɜ аɜɬɨɦаɬɢɱɟɫɤɢ ɨɡɧаɱаɟɬ ɩɪиɧяɬие 
иɦ ɧа ɫеɛя ɪиɫɤɨɜ, ɫɜɹɡаɧɧɵɯ ɫ ɨɝɪаɧɢɱɟɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɣ ɢ ɪɵɧɨɱɧɨɣ ɤɨɨɩɟɪаɰɢɢ, ɟɝɨ ɨɬɪаɫɥɟɜɵɦ ɢɦɢɞɠɟɦ ɢ ɤɨɧɤɭɪɟɧ-
ɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɨɞɭɤɰɢɢ ɧа ɜɧɭɬɪɟɧɧɟɦ ɢ ɦɟɠɞɭɧаɪɨɞɧɨɦ ɪɵɧɤаɯ. 

Ɍеɯɧиɱеɫɤие ɪеɝɥаɦеɧɬы ɩɪɟɞɩɨɥаɝаɸɬ ɩɪиɧяɬие ɩɪɨиɡɜɨɞиɬеɥеɦ 
ɫɨциаɥɶɧɨɣ ɨɬɜеɬɫɬɜеɧɧɨɫɬи ɡа ɛɟɡɨɩаɫɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɨɛɳɟɫɬɜɨɦ 
ɷɬɢɯ ɬɨɜаɪɨɜ ɢ ɭɫɥɭɝ ɢ ɬɨɠɟ ɧа ɨɫɧɨɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ ɩɪаɜɢɥ. 

Пɨɞɬɜɟɪɠɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɞɭɤɰɢɢ ɬɪɟɛɨɜаɧɢɹɦ ɌɊ ɨɫɭɳɟɫɬ-
ɜɥɹɟɬɫɹ ɜ ɮɨɪɦɟ ɥɢɛɨ ɫеɪɬиɮиɤации, ɥɢɛɨ ɞɟɤɥаɪɢɪɨɜаɧɢɹ ɫɨɨɬɜɟɬɫɬ-
ɜɢɹ, ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞа ɩɪɨɞɭɤɰɢɢ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠаɳɢɦɫɹ 
ɜ ɌɊ ɩɟɪɟɱɧɟɦ. Пɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɟɛɨɜаɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ 
ɬɟɤɫɬа ɌɊ ɥɢɛɨ ɢɡ ɫɬаɧɞаɪɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɟɝɨ Пɟɪɟɱɟɧɶ. Пɪɢ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨ ɩɪɨɣɞɟɧɧɨɣ ɩɪɨɰɟɞɭɪɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɞɭɤɰɢɢ 
ɩɪɢɫɜаɢɜаɟɬɫɹ ɟɞɢɧɵɣ ɡɧаɤ ɨɛɪаɳɟɧɢɹ (ɧаɩɪɢɦɟɪ, ɧа ɪɵɧɤɟ ɝɨɫɭɞаɪɫɬɜ-
ɱɥɟɧɨɜ Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа ɜ ɫɥɭɱаɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜаɧɢɹɦ ɌɊ Ɍɋ – 
ɡɧаɤ, ɢɡɨɛɪаɠɟɧɧɵɣ ɧа ɪɢɫ. 2), ɨɮɨɪɦɥɹɟɬɫɹ ɩаɤɟɬ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɞɨɤɭɦɟɧɬаɰɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ (ɩаɫɩɨɪɬ, ɷɤɫɩɥɭаɬаɰɢɨɧɧаɹ ɞɨɤɭ-
ɦɟɧɬаɰɢɹ), ɩɪɨɬɨɤɨɥɵ ɢɫɩɵɬаɧɢɣ, ɫɟɪɬɢɮɢɤаɬ; ɨɪɝаɧ ɫɟɪɬɢɮɢɤаɰɢɢ ɜɧɨ-
ɫɢɬ ɩɪɨɞɭɤɰɢɸ ɜ ɪɟɟɫɬɪ ɢ ɧаɡɧаɱаɟɬ ɫɪɨɤɢ ɢɧɫɩɟɤɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

В ɩɨɪɹɞɤɟ ɧɟɛɨɥɶɲɨɝɨ ɨɬɫɬɭɩɥɟɧɢɹ ɡаɦɟɬɢɦ, ɱɬɨ аɧаɥɢɡ ɡɧаɤɨɜ, 
ɫɜɹɡаɧɧɵɯ ɫ ɜɢɡɭаɥɶɧɨɣ ɮɢɤɫаɰɢɟɣ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɡɞɟɥɢɣ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɢɫɬɟɦɟ ɫɬаɧɞаɪɬɨɜ ɢɥɢ ɫɨɨɬɜɟɬɫɬɜɢɣ, – ɨɬɞɟɥɶɧаɹ ɢ ɢɧɬɟɪɟɫɧаɹ ɬɟɦа 
ɜ ɪаɦɤаɯ ɩɪɨɦɝɪаɮɢɤɢ. ɇɨ аɜɬɨɪɵ ɟɞɢɧɨɞɭɲɧɵ ɜ ɜɵɫɨɤɨɣ ɨɰɟɧɤɟ ɡɧаɤа 
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ɟɜɪаɡɢɣɫɤɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ (ɫɦ. ɪɢɫ. 2, ɜ), ɫ ɧɟɞаɜɧɢɯ ɩɨɪ ɫɨɩɪɨɜɨɠ-
ɞаɸɳɟɝɨ ɬɨɜаɪɵ ɧа ɪɵɧɤɟ ɬаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа ɢ ɧа ɪɨɫɫɢɣɫɤɨɦ, ɜ ɱаɫɬ-
ɧɨɫɬɢ. ȿɝɨ ɨɬɥɢɱаɸɬ ɩɪɨɫɬɨɬа ɢ ɫɬɪɨɝɨɫɬɶ, ɥɟɝɤɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɡа ɫɱɟɬ 
ɱɟɬɤɨɣ ɦɨɞɭɥɹɰɢɢ ɢ ɩɪɨɩɨɪɰɢɨɧɢɪɨɜаɧɢɹ ɷɥɟɦɟɧɬɨɜ ɛɭɤɜ ɢ ɢɯ ɤɨɦɩɨ-
ɡɢɰɢɢ. Вɫɟ ɷɬɨ ɨɛɟɫɩɟɱɢɜаɟɬ ɛɵɫɬɪɨɟ ɨɛɧаɪɭɠɟɧɢɟ, ɜɵɞɟɥɟɧɢɟ ɢ ɱɬɟɧɢɟ 
ɡɧаɤа ɫɪɟɞɢ ɞɪɭɝɢɯ, ɪаɡɦɟɳɟɧɧɵɯ ɧа ɬɨɜаɪɟ ɢɥɢ ɭɩаɤɨɜɤɟ. 

 

   

а ɛ ɜ 

Ɋɢɫ. 2. Ɋаɡɥɢɱɧɵɟ ɡɧаɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜаɧɢɹɦ 
 ɬɟɯɪɟɝɥаɦɟɧɬаɦ ɢ ɫɬаɧɞаɪɬаɦ: а – ȽɈɋɌ Ɋ; ɛ – ɌɊ ɊɎ; ɜ – ɌɊ Ɍɋ 

Ⱦɟɣɫɬɜɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥаɦɟɧɬа ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ-
ɤɨɟɣ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɮɟɪɨɣ. ɇаɩɪɢɦɟɪ, ɭɩɨɦɹɧɭɬɵɣ ɜɵɲɟ ɬɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥаɦɟɧɬ ɌɊ Ɍɋ 010/2011 ɪаɫɩɪɨɫɬɪаɧɹɟɬɫɹ ɧа ɜɫɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɨɛɨ-
ɪɭɞɨɜаɧɢɟ ɧа ɧɨɦɢɧаɥɶɧɨɟ ɧаɩɪɹɠɟɧɢɟ ɨɬ 50 ɞɨ 1000 В ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤа ɢ ɨɬ 75 ɞɨ 1500 В – ɫ ɩɨɫɬɨɹɧɧɵɦ ɧаɩɪɹɠɟɧɢɟɦ, ɡа ɢɫɤɥɸɱɟɧɢɟɦ 
ɨɛɨɪɭɞɨɜаɧɢɹ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɧаɡɧаɱɟɧɢɹ. К ɧɟɦɭ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ  
ɨɬɧɨɫɢɬɫɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜаɧɢɟ ɭɫɬɪɨɣɫɬɜ ɦɟɞɢɰɢɧɫɤɨɝɨ, ɥɢɮɬɨɜɨɝɨ 
ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ, ɨɛɨɪɨɧɧɨɝɨ, ɬɪаɧɫɩɨɪɬɧɨɝɨ ɧаɡɧаɱɟɧɢɹ, а ɬаɤɠɟ ɪа-
ɛɨɬаɸɳɟɝɨ ɜɨ ɜɡɪɵɜɨɨɩаɫɧɨɣ ɫɪɟɞɟ ɢ ɪɟаɤɬɨɪɧɵɯ ɭɫɬаɧɨɜɤаɯ, ɧа ɤɨɬɨ-
ɪɵɟ ɪаɫɩɪɨɫɬɪаɧɹɸɬɫɹ ɞɪɭɝɢɟ ɪɟɝɥаɦɟɧɬɵ. 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɤɪɟɬɧɨɦɭ ɪɟɝɥаɦɟɧɬɭ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ, ɧɨ ɧɟ 
ɞɨɫɬаɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɪаɳɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɧа ɪɵɧɤɟ ɝɨɫɭɞаɪɫɬɜ-ɱɥɟɧɨɜ 
Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа. Пɪɢ ɩɨɞɬɜɟɪɠɞɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɞɭɤɰɢɢ ɞаɧɧɨ-
ɦɭ ɪɟɝɥаɦɟɧɬɭ, а ɬаɤɠɟ ɞɪɭɝɢɦ ɪɟɝɥаɦɟɧɬаɦ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɪаɫ-
ɩɪɨɫɬɪаɧɹɬɶɫɹ ɧа ɧɟё, ɩɪɨɞɭɤɰɢɹ ɞɨɩɭɫɤаɟɬɫɹ ɤ ɜɵɩɭɫɤɭ ɜ ɨɛɪаɳɟɧɢɟ 
ɢ ɦаɪɤɢɪɭɟɬɫɹ ɡɧаɤɨɦ ȿАɋ, ɩɪɟɞɫɬаɜɥɟɧɧɵɦ ɧа ɪɢɫ. 2, ɜ. Ɉɧ ɪаɫɲɢɮɪɨɜɵ-
ɜаɟɬɫɹ ɤаɤ ɟɜɪаɡɢɣɫɤɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ (Eurasian Conformity). Ɉɛɨɪɭɞɨɜаɧɢɟ, 
ɧɟ ɦаɪɤɢɪɨɜаɧɧɨɟ ɟɞɢɧɵɦ ɡɧаɤɨɦ ɨɛɪаɳɟɧɢɹ ɧа ɪɵɧɤɟ ɝɨɫɭɞаɪɫɬɜ-ɱɥɟɧɨɜ 
Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа, ɧɟ ɞɨɩɭɫɤаɟɬɫɹ ɤ ɨɛɪаɳɟɧɢɸ ɧа ɟɝɨ ɪɵɧɤɟ.  

Пɪɨɰɟɞɭɪа ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥаɦɟɧ-
ɬаɦ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɜ ɪаɡɧɨɣ ɮɨɪɦɟ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞа ɩɪɨɞɭɤ-
ɰɢɢ. ɇаɩɪɢɦɟɪ, ɞɥɹ ɩɪɨɞɭɤɰɢɢ, ɜɤɥɸɱɟɧɧɨɣ ɜ Пɟɪɟɱɟɧɶ, ɩɪɢɜɟɞɟɧɧɵɣ 
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ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɞаɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥаɦɟɧɬɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɨɛя-

ɡаɬеɥɶɧая ɫеɪɬиɮиɤация ɩɨ ɨɞɧɨɣ ɢɡ ɫɯɟɦ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɪɢɣɧɨ-
ɫɬɢ ɨɛɴɟɤɬа (ɫɟɪɢɣɧɵɣ, ɩаɪɬɢɹ, ɟɞɢɧɢɱɧɨɟ ɢɡɞɟɥɢɟ). Пɪɢ ɫɟɪɬɢɮɢɤа-
ɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬаɧɞаɪɬɵ. 

Пɪɨɞɭɤɰɢɹ, ɧɟ ɜɤɥɸɱɟɧɧаɹ ɜ Пɟɪɟɱɟɧɶ, ɩɪɨɯɨɞɢɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɜ ɮɨɪɦе ɞеɤɥаɪиɪɨɜаɧия, ɤɨɬɨɪɨɟ ɬаɤ ɠɟ, ɤаɤ ɢ ɨɛɹɡа-
ɬɟɥɶɧаɹ ɫɟɪɬɢɮɢɤаɰɢɹ, ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɪаɡɥɢɱɧɵɦ ɫɯɟɦаɦ. Ⱦɟɤɥаɪɢɪɨɜа-
ɧɢɟ ɩɨɞɤɪɟɩɥɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɞɨɤɭɦɟɧɬɢɪɨɜаɧɧɵɦɢ ɞɨɤаɡаɬɟɥɶɫɬ-
ɜаɦɢ ɢɥɢ ɞɨɤаɡаɬɟɥɶɫɬɜаɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɫ ɭɱаɫɬɢɟɦ аɤɤɪɟɞɢɬɨɜаɧɧɨɣ 
ɢɫɩɵɬаɬɟɥɶɧɨɣ ɥаɛɨɪаɬɨɪɢɢ (ɰɟɧɬɪа), ɨɪɝаɧа ɩɨ ɫɟɪɬɢɮɢɤаɰɢɢ ɫɢɫɬɟɦ 
ɦɟɧɟɞɠɦɟɧɬа ɤаɱɟɫɬɜа, ɜɤɥɸɱɟɧɧɵɯ ɜ ȿɞɢɧɵɣ ɪɟɟɫɬɪ ɨɪɝаɧɨɜ ɩɨ ɫɟɪɬɢ-
ɮɢɤаɰɢɢ ɢ ɢɫɩɵɬаɬɟɥɶɧɵɯ ɥаɛɨɪаɬɨɪɢɣ (ɰɟɧɬɪɨɜ) Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа. 

Пɨ ɠɟɥаɧɢɸ Ɂаɹɜɢɬɟɥɹ ɩɪɨɞɭɤɰɢɹ, ɧɟ ɜɯɨɞɹɳаɹ ɜ Пɟɪɟɱɟɧɶ ɩɪɢ-
ɥɨɠɟɧɢɹ ɤ ɌɊ, ɦɨɠɟɬ ɩɪɨɣɬɢ ɞɨɛɪɨɜɨɥɶɧɭɸ ɫɟɪɬɢɮɢɤаɰɢɸ ɩɨ ɜɵɲɟ-
ɩɪɢɜɟɞɟɧɧɵɦ ɩɪаɜɢɥаɦ. 

Пɪɢ ɩɨɞɬɜɟɪɠɞɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɞɭɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟ-
ɱɟɧɶ ɫɬаɧɞаɪɬɨɜ, ɜ ɪɟɡɭɥɶɬаɬɟ ɩɪɢɦɟɧɟɧɢɹ ɤɨɬɨɪɵɯ ɧа ɞɨɛɪɨɜɨɥɶɧɨɣ ɨɫ-
ɧɨɜɟ ɨɛɟɫɩɟɱɢɜаɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜаɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥаɦɟɧɬа 
Ɍаɦɨɠɟɧɧɨɝɨ ɫɨɸɡа. 

Каɤ ɫɟɪɬɢɮɢɤаɬ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɬаɤ ɢ ɞɟɤɥаɪаɰɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɩɨɞɥɟɠаɬ ɪɟɝɢɫɬɪаɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡаɤɨɧɨɞаɬɟɥɶɫɬɜɨɦ Ɍаɦɨɠɟɧɧɨ-
ɝɨ ɫɨɸɡа. Ⱦɟɣɫɬɜɢɟ ɞɟɤɥаɪаɰɢɢ ɧаɱɢɧаɟɬɫɹ ɫɨ ɞɧɹ ɟɟ ɪɟɝɢɫɬɪаɰɢɢ. 

ɋɬаɧɞаɪɬ ɧа ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬаɰɢɸ, ɮɢɡɢɱɟɫɤɭɸ ɦɟɪɭ, ɬɟɯ-
ɧɢɱɟɫɤɢɣ ɨɛɴɟɤɬ – ɫɪɟɞɫɬɜɨ ɫɬɢɦɭɥɢɪɨɜаɧɢɹ ɞаɥɶɧɟɣɲɟɝɨ ɩɪɨɝɪɟɫɫа, 
а ɧе ɤɨɧɫеɪɜации ɤаɤɢɯ- ɥɢɛɨ ɩɨɥɨɠɟɧɢɣ ɢ ɬɪɟɛɨɜаɧɢɣ. ɂɞея аɛɫɨɥɸ-

ɬа и ɤаɧɨɧа ɱɭɠɞа еɝɨ ɫɭɳеɫɬɜɭ. ɋɬаɧɞаɪɬ – ɷɬɨ ɮɢɤɫаɰɢɹ ɧɢɠɧɟɝɨ ɧа 
ɞаɧɧɵɣ ɦɨɦɟɧɬ ɭɪɨɜɧɹ ɤаɱɟɫɬɜа ɢɡɞɟɥɢɹ ɢɥɢ ɤаɤɨɣ-ɥɢɛɨ ɧɨɪɦɵ. Ɉɧ 
аɧаɥɨɝɢɱɟɧ ɩɨ ɧаɡɧаɱɟɧɢɸ ɢɞɟаɥɶɧɨɦɭ ɩɨɥɭɩɪɨɜɨɞɧɢɤɭ ɢɥɢ ɯɪаɩɨɜɨɦɭ 
ɦɟɯаɧɢɡɦɭ: ɞɨɩɭɫɤаɬɶ ɢɡɦɟɧɟɧɢɹ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧаɩɪаɜɥɟɧɢɢ – ɩɨɜɵ-
ɲɟɧɢɹ ɤаɱɟɫɬɜа, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩаɫɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɢ ɭɫɥɭɝ [1]. 

«Ʌɢɛɟɪаɥɢɡаɰɢɹ» ɩɪɢɦɟɧɢɬɟɥɶɧɨɣ ɩɪаɤɬɢɤɢ ɫɬаɧɞаɪɬɨɜ, ɟё ɪɟɤɨ-
ɦɟɧɞаɬɟɥɶɧɵɣ ɯаɪаɤɬɟɪ ɧаɩɪаɜɥɟɧɵ ɧа ɫɧɹɬɢɟ ɢɡɥɢɲɧɢɯ ɨɝɪаɧɢɱɢɬɟɥɶ-
ɧɵɯ ɪаɦɨɤ ɧа ɮаɤɬɨɪɵ, ɬаɤ ɢɥɢ ɢɧаɱɟ ɜɥɢɹɸɳɢɟ ɧа ɪаɡɜɢɬɢɟ ɬɟɯɧɨɫɮɟ-
ɪɵ. Ȼɨɥɟɟ ɬɨɝɨ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɷɬɨ ɨɬɪаɠɟɧɢɟ ɨɛɳɢɯ ɬɟɧɞɟɧɰɢɣ 
ɧɟɢɡɛɟɠɧɨɣ ɞɟɦɨɤɪаɬɢɡаɰɢɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢɜɨɞɹɳɢɯ, ɤаɤ 
ɩɨɤаɡɵɜаɟɬ ɢɫɬɨɪɢɱɟɫɤаɹ ɪɟɬɪɨɫɩɟɤɬɢɜа, ɤ ɟɫɬɟɫɬɜɟɧɧɨɣ аɤɬɢɜɢɡаɰɢɢ 
ɪаɡɥɢɱɧɵɯ ɫɮɟɪ ɨɛɳɟɫɬɜɟɧɧɨɣ ɠɢɡɧɢ, ɪаɫɤɪɵɬɢɹ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɬɟɧ-
ɰɢаɥа ɨɬɞɟɥɶɧɵɯ ɥɢɱɧɨɫɬɟɣ, ɭɫɤɨɪɟɧɢɹ ɩɪɨɝɪɟɫɫа. 
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В ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɟɠɞɭ ɪаɡɪа-
ɛɨɬɱɢɤаɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɢ ɨɰɟɧɳɢɤаɦɢ ɟё «ɫɨɨɬɜɟɬɫɬɜɢɹ» 
ɫɬаɧɞаɪɬаɦ – ɧɨɪɦɨɤɨɧɬɪɨɥɟɪаɦɢ ɫɭɳɟɫɬɜɭɸɬ ɨɬɧɨɲɟɧɢɹ ɤаɤ ɦɟɠɞɭ 
ɫɬɭɞɟɧɬаɦɢ ɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɩɪɢ ɩɪɟɞɴɹɜɥɟɧɢɢ ɭɱɟɛɧɵɯ ɪаɛɨɬ. 

ɇɟ ɩɪɟɬɟɧɞɭɹ ɧа ɲɢɪɨɤɢɟ ɨɛɨɛɳɟɧɢɹ, ɩɪɢɜɟɞɟɦ ɤɨɫɜɟɧɧɵɟ ɨɰɟɧɤɢ 
ɤаɱɟɫɬɜа, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɞаɱɟ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɤɨɧ-
ɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ. Ɍаɤ, ɩɨ ɞаɧɧɵɦ ɧɨɪɦɨɤɨɧɬɪɨɥɟɪɨɜ-ɩɪаɤɬɢ-
ɤɨɜ, ɨɤɨɥɨ 50 ɩɪɨɰɟɧɬɨɜ ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɨɬɞɟɥ ɞɨɤɭɦɟɧɬаɰɢɢ ɬɪɟɛɭɸɬ 
ɬɨɣ ɢɥɢ ɢɧɨɣ ɧɨɪɦаɬɢɜɧɨɣ ɤɨɪɪɟɤɰɢɢ. Пɪаɜɞа, ɞɨɥɹ ɞɨɤɭɦɟɧɬа, ɫɨɞɟɪ-
ɠаɳɟɝɨ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ȿɋКȾ, ɧɟ ɬаɤ ɜɟɥɢɤа – ɜɫɟɝɨ 5–7 ɩɪɨɰɟɧɬɨɜ. Пɪɢ 
ɷɬɨɦ ɧɟɬɨɱɧɨɫɬɢ ɢ ɨɲɢɛɤɢ, ɫɜɹɡаɧɧɵɟ ɫ ɢɡɨɛɪаɠɟɧɢɹɦɢ, ɫɨɫɬаɜɥɹɸɬ 
ɩɪɢɦɟɪɧɨ 50 ɩɪɨɰɟɧɬɨɜ, а ɤɨɪɪɟɤɰɢɢ ɜ ɬɟɤɫɬɨɜɨɣ ɱаɫɬɢ ɬɪɟɛɭɸɬ 60 ɩɪɨ-
ɰɟɧɬɨɜ ɢɡ ɷɬɨɝɨ ɨɛɴɟɦа. Каɤ ɩɪаɜɢɥɨ, ɷɬɨ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɟ ɧɟɬɨɱɧɨ-
ɫɬɢ ɢ ɧɟɨɞɧɨɡɧаɱɧɨɫɬɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɬɪаɤɬɨɜɨɤ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɧɟɢɡɦɟɪɢɦɨ ɩɨɜɵɫɢɥɢ 
ɬɨɱɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɬɪаɧɫɥɹɰɢɢ ɪаɡɧɨɝɨ ɜɢɞа ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢɧɮɨɪɦа-
ɰɢɢ ɧа ɜɫɟɯ ɫɬаɞɢɹɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬа. ɇа ɷɬɨɣ  
ɨɫɧɨɜɟ ɜɨɡɧɢɤɥɢ ɬɟɯɧɨɥɨɝɢɢ ɬаɤ ɧаɡɵɜаɟɦɨɝɨ «ɩаɪаɥɥɟɥɶɧɨɝɨ ɢɧɠɢɧɢ-
ɪɢɧɝа», ɬ.ɟ. ɩɟɪɟɯɨɞа ɨɬ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɩɪɨɟɤɬɢɪɨɜаɧɢɹ-
ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɤ ɩаɪаɥɥɟɥɶɧɨɦɭ [6]. В ɫɜɨɸ ɨɱɟɪɟɞɶ, ɷɬɨ ɬɪɟɛɭɟɬ ɭɧи-

ɮиɤации ɫɬиɥеɣ ɪаɛɨɬы ɪаɡɪаɛɨɬɱиɤɨɜ ɜ ɤɨɧɤɪеɬɧɨɦ ɩаɤеɬе иɥи 

ɩɪиɥɨɠеɧии СȺɉɊ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɜɡаɢɦɨɞɟɣɫɬɜɭɸɬ ɧа ɨɫɧɨɜɟ ɨɞɧɨɣ 
ɢ ɬɨɣ ɠɟ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ. ɑɟɥɨɜɟɤ ɤаɤ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɡɜɟɧɨ ɩɨɫɬɟ-
ɩɟɧɧɨ ɜɵɬɟɫɧɹɟɬɫɹ ɢɡ ɰɟɩɢ ɮɨɪɦаɥɶɧɵɯ ɨɩɟɪаɰɢɣ ɢ ɩɪɨɰɟɞɭɪ ɜ ɰɟɩɢ ɩɪɨ-
ɟɤɬɢɪɨɜаɧɢɟ – ɩɪɨɢɡɜɨɞɫɬɜɨ, ɜ ɱаɫɬɧɨɫɬɢ, ɡа ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɬɜɟɪɞɵɯ 
ɤɨɩɢɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɤаɤ ɦɟɠɨɩɟɪаɰɢɨɧɧɵɯ ɧɨɫɢɬɟɥɟɣ 
ɢɧɮɨɪɦаɰɢɢ ɨ ɦɨɞɟɥɹɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

Пɨɫɬɨɹɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɮɨɪɦɨɨɛɪаɡɨɜаɧɢɹ (ɪаɡɧɨ-
ɨɛɪаɡɧɨɟ ɥɢɬɶɟ,… 3D-ɩɟɱаɬɶ) ɩɨɜɵɲаɟɬ ɞɢɧаɦɢɤɭ ɫɦɟɧɵ ɦɨɞɟɥɟɣ ɬɟɯɧɢ-
ɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɨɩɪɟɞɟɥɹɟɬ ɩɨɹɜɥɟɧɢɟ ɭɧɢɤаɥɶɧɵɯ ɩɨ ɮɨɪɦɟ, ɩɨɧɢɠаɟɬ 
ɞɨɥɸ ɫɬаɧɞаɪɬɢɡɢɪɨɜаɧɧɵɯ ɢ ɭɧɢɮɢɰɢɪɨɜаɧɧɵɯ ɨɛɴɟɤɬɨɜ. Эɬɢ ɮаɤɬɨɪɵ 
ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɜɥияɸɬ ɧа иɯ ɝеɨɦеɬɪиɱеɫɤиɣ ɨɛɥиɤ и ɯаɪаɤ-

ɬеɪиɫɬиɤи. Каɤ ɩɪаɜɢɥɨ, ɢɧɬɟɝɪɢɪɭɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɬɢɩɨɜɵɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ, ɮɨɪɦɨɨɛɪаɡɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɭɫɥɨɠɧɹɸɬɫɹ, 
ɤаɤ ɫɥеɞɫɬɜие, ɭɫɥɨɠɧяя ɦɨɞеɥи иɯ ɜиɡɭаɥɶɧɨɝɨ ɩɪеɞɫɬаɜɥеɧия и ɞɨ-
ɤɭɦеɧɬиɪɨɜаɧия ɜ ɪаɦɤаɯ ɄȾ. Эɬɨ ɧɟ ɦɨɠɟɬ ɧɟ ɨɬɪаɠаɬɶɫɹ ɧа ɭɱɟɛɧɵɯ 
ɡаɞаɧɢɹɯ ɢ ɬɟɯɧɨɥɨɝɢɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɨɬɞɟɥɶɧɵɯ ɧɨɪɦаɬɢɜаɯ  
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ɞɨɤɭɦɟɧɬɢɪɨɜаɧɢɹ. Кɨɧɟɱɧɨ, ɧаɢɛɨɥɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɷɬɭ ɫɜɹɡɶ ȽȽП  
ɫ ɫɢɫɬɟɦɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɫɬаɧɞаɪɬɵ ȿɋКȾ. 

ɋ ɩɨɡɢɰɢɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɯɨɞа ɜ ɪаɦɤаɯ ȽȽП ɢ ɞɭɯа ɩɨɥɨɠɟ-
ɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɫɬаɧɞаɪɬɵ ɧаɞɨ ɬɪаɤɬɨɜаɬɶ ɧɟ ɤаɤ ɞɨɝ-
ɦɭ, а ɤаɤ ɜɪɟɦɟɧɧɭɸ ɧɨɪɦɭ, ɩɨɤаɡɵɜаɹ ɩɪɢ ɷɬɨɦ ɩɭɬɢ ɢ ɰɟɥɢ ɟё ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜаɧɢɹ. Пɨɷɬɨɦɭ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ȽȽП ɨɩɢɪаɟɬɫɹ ɧа ɞɟɣɫɬɜɭɸ-
ɳɢɟ ɫɬаɧɞаɪɬɵ ȿɋКȾ, а ɫ ɞɪɭɝɨɣ – ɩɪɟɞɩɨɥаɝаɟɬ аɧаɥɢɡ ɜɨɡɧɢɤаɸɳɢɯ 
ɩɪɨɬɢɜɨɪɟɱɢɣ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɪɟɦɟɧɧɨɣ ɢ ɞɢɧаɦɢɱɧɨɣ ɩɪаɤɬɢɤɢ ПКȾ, ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɶ ɩɨɹɫɧɟɧɢɹ ɫɬɭɞɟɧɬаɦ ɩɭɬɢ ɢɯ ɪаɡɪɟɲɟɧɢɹ. Аɜɬɨɪɵ КȽП ɧɟ 
ɪаɡ ɩɨɞɧɢɦаɥɢ ɩɪɨɛɥɟɦɵ, ɫɜɹɡаɧɧɵɟ ɫ ɷɬɢɦ ɢ ɦɟɞɥɟɧɧɨɣ ɪɟаɤɰɢɟɣ ɨɪɝа-
ɧɨɜ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɧа ɪɟаɥɢɢ, ɫ ɡаɫɬɵɜɲɢɦɢ ɩɪɟɞɫɬаɜɥɟɧɢɹɦɢ ɨ ɮɨɪɦɢ-
ɪɨɜаɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɢɡɨɛɪаɠɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɭɱɢɬɵɜаɹ ɞаɜɧɨ ɭɬɜɟɪɞɢɜ-
ɲɢɟ ɫɟɛɹ ɪаɡɧɨɨɛɪаɡɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. В ɷɬɨɦ ɨɬ-
ɧɨɲɟɧɢɢ аɤɬɭаɥɶɧа ɪаɛɨɬа ɩɨ ɨɛɨɛɳɟɧɢɸ ɢ ɭɧɢɮɢɤаɰɢɢ ɬɟɪɦɢɧɨɥɨɝɢɢ ɢ 
ɩɨɧɹɬɢɣ, ɢɧɜаɪɢаɧɬɧɵɯ ɬɪаɞɢɰɢɨɧɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ [3, 4, 5]. 

В ɫɜɟɬɟ ɭɩɨɦɹɧɭɬɵɯ ɪаɧɟɟ ɧɟɩɪɟɪɵɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɮаɤɬɢɱɟɫɤɨɣ 
ɫɬаɧɞаɪɬɢɡаɰɢɢ ɦɨɠɧɨ ɭɤаɡаɬɶ ɧа ɭɬɜɟɪɠɞɟɧɢɟ ɜ ɩɪɨɟɤɬɧɨɣ ɩɪаɤɬɢɤɟ 
ɷɥɟɤɬɪɨɧɧɵɯ 3D-ɦɨɞɟɥɟɣ ɞɟɬаɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ. Эɬɨ ɩɪɨɢɡɨɲɥɨ 
ɞɨ ɮɢɤɫаɰɢɢ ɢɯ ɤаɤ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ȽɈɋɌ 2.103-2013, 
ɜ ɤɨɬɨɪɨɦ ЭМȾ ɫɬɨɢɬ ɩɟɪɜɨɣ ɜ ɩɟɪɟɱɧɟ ɜɢɞɨɜ КȾ ɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡаɬɟɥɶɧɨɣ 
ɜ ɫɨɫɬаɜɟ ɪаɛɨɱɟɣ ɞɨɤɭɦɟɧɬаɰɢɢ. Ȼɨɥɟɟ ɬɨɝɨ, ЭМɋȿ, ɯɨɬɹ ɢ ɧɟ ɜ ɫɬаɬɭɫɟ 
ɨɛɹɡаɬɟɥɶɧɨɣ, ɧɨ ɩɨ ɫɨɝɥаɫɨɜаɧɢɸ, ȽɈɋɌɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧа ɧа ɜɫɟɯ ɩɪɨ-
ɟɤɬɧɵɯ ɫɬаɞɢɹɯ ɢ ɜ ɫɨɫɬаɜɟ ɪаɛɨɱɟɣ ɞɨɤɭɦɟɧɬаɰɢɢ. Пɟɪɟɞаɱа ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬаɰɢɢ ɭɠɟ ɩɨɜɫɟɦɟɫɬɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɮɨɪɦɟ. 

Ɉɪɝаɧɵ ɫɬаɧɞаɪɬɢɡаɰɢɢ ɪɟɝɭɥɹɪɧɨ ɜɵɩɭɫɤаɸɬ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ 
ɛɸɥɥɟɬɟɧɢ (ɨɬ ɨɞɧɨɝɨ ɥɢɫɬа ɢ ɛɨɥɟɟ), ɤɨɬɨɪɵɟ ɟɠɟɝɨɞɧɨ ɤɨɦɩɨɧɭɸɬɫɹ 
ɜ ɟɠɟɝɨɞɧɵɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɭɤаɡаɬɟɥɢ ɫɬаɧɞаɪɬɨɜ ɨɛɴɟɦɨɦ 3–4 ɬɨɦа. 

В ɪаɦɤаɯ ɥɨɤаɥɶɧɵɯ, ɡаɦɤɧɭɬɵɯ ɰɢɤɥаɯ ɪаɡɪаɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟ-
ɧɢɹ ɩɪɨɞɭɤɰɢɢ ɧа ɦаɥɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɱаɫɬɨ ɨɬɦɟɱаɟɬɫɹ ɩɪаɤɬɢɤа ɨɩɨ-
ɪɵ ɧа ɜɧɭɬɪɟɧɧɢɟ ɫɬаɧɞаɪɬɵ-ɧɨɪɦаɥɢ ɤаɤ ɜ ɨɛɥаɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫаɦɢɯ 
ɢɡɞɟɥɢɣ, ɬаɤ ɢ ɮɨɪɦ «ɜɧɭɬɪɟɧɧɟɝɨ» ɞɨɤɭɦɟɧɬɢɪɨɜаɧɢɹ. Пɪɢ ɷɬɨɦ ɜɨɡ-
ɪɨɫɥа ɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɜ ɱаɫɬɢ ɫɟɪɬɢɮɢɤаɰɢɢ ɢɯ ɩɪɨ-
ɞɭɤɰɢɢ ɞɥɹ ɞɨɩɭɫɤа ɧа ɪɵɧɨɤ. 

В ɰɟɥɨɦ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɜ ɫɮɟɪɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɭ-
ɥɢɪɨɜаɧɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ ɩɨɡɜɨɥɢɥɢ ɫɮɨɪɦɢɪɨɜаɬɶ ɟё ɨɛɧɨɜ-
ɥɟɧɧɭɸ ɡаɤɨɧɨɞаɬɟɥɶɧɭɸ ɛаɡɭ. ɋɧɹɬɵ ɢɡɥɢɲɧɢɟ ɧɨɪɦаɬɢɜɧɵɟ ɨɝɪаɧɢɱɟ-
ɧɢɹ ɜ ɨɛɥаɫɬɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜа ɢ ɨɛɪаɳɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 
ɢɡɞɟɥɢɣ ɧа ɜɧɭɬɪɟɧɧɟɦ ɢ ɜɧɟɲɧɟɦ ɪɵɧɤаɯ. Эɬɨ ɫɬɢɦɭɥɹɬɨɪ ɞɥɹ ɪаɡɜɢɬɢɹ 
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ɢ ɢɧɧɨɜаɰɢɣ ɜ ɫɮɟɪɟ ɦаɥɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɪɟɞɩɪɢɧɢɦаɬɟɥɶɫɬɜа. ɋɨɡɞаɧɧаɹ 
ɫɢɫɬɟɦа ɩɨɡɜɨɥɹɟɬ ɩɪɨɡɪаɱɧɨ ɢ ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɜаɬɶ ɛɟɡɨɩаɫɧɨɫɬɶ 
ɢ ɩɪɢɝɨɞɧɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɟɩɹɬɫɬɜɨɜаɬɶ ɩɨɹɜɥɟɧɢɸ 
ɧа ɪɵɧɤɟ ɧɟɤаɱɟɫɬɜɟɧɧɨɣ ɢ ɧɟɛɟɡɨɩаɫɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɋɨɡɞаɧɵ ɛɥаɝɨɩɪɢ-
ɹɬɧɵɟ ɸɪɢɞɢɱɟɫɤɢɟ ɢ ɧɨɪɦаɬɢɜɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪаɫɲɢɪɟɧɢɹ ɬɨɪɝɨɜɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɫɬɪаɧ ɟɜɪаɡɢɣɫɤɨɝɨ ɪɟɝɢɨɧа. 
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ȼɕȻɊАɇɇɕȿ ɆȿɋɌА ИɁ ɉȿɊȿɉИɋɄИ ɋ ȼɅАɋɌəɆИ 

Ɍɢɯɨɧɨɜ-Ȼɭɝɪɨɜ Ⱦɦɢɬɪɢɣ ȿɜɝɟɧɶɟɜɢɱ 

Ȼɚɥɬɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ȼɈȿɇɆȿɏ»  

ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ  

Ɍɨɡɢɤ ȼɹɱɟɫɥɚɜ Ɍɪɨɮɢɦɨɜɢɱ 

Cɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɦɟɯɚɧɢɤɢ ɢ ɨɩɬɢɤɢ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Аɧаɥɢɡɢɪɭɟɬɫɹ ɫɢɬɭаɰɢɹ ɫ ɨɛɪаɳɟɧɢɟɦ ɭɱаɫɬɧɢɤɨɜ ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɩɪаɜɢɬɟɥɶɫɬ-
ɜɟɧɧɵɟ ɨɪɝаɧɵ ɫ ɩɨɞɞɟɪɠɤɨɣ ɢɧɢɰɢаɬɢɜɵ ɜɟɞɭɳɢɯ ɨɬɪаɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨ ɭɥɭɱ-
ɲɟɧɢɸ ɤаɱɟɫɬɜа ɢɧɠɟɧɟɪɧɨɝɨ ɤɨɪɩɭɫа ɢ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɛаɤаɥаɜɪɢаɬ, ɦаɝɢɫɬɪаɬɭɪа, ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа, Мɢɧɩɪɨɦ-
ɬɨɪɝ, Мɢɧɨɛɪɧаɭɤɢ, ВПК. 
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ɞаɠе ɬɨ, ɱɬɨ ɩɪиɜɨɞиɬ ɜ ɬɭɩиɤ ɭɦниɤɨɜ. 

Н.Ƚɨгɨɥɶ. «ȼɵɛɪаннɵе ɦеɫɬа иɡ ɩеɪеɩиɫɤи ɫ ɞɪɭɡɶɹɦи» 

 
Аɧаɥɢɡ ɦаɬɟɪɢаɥɨɜ ɛɨɥɶɲɢɧɫɬɜа ɧаɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧ-

ɰɢɣ, ɩɨɫɜɹɳёɧɧɵɯ ɩɪɨɛɥɟɦаɦ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɜɵɫ-
ɲɟɣ ɲɤɨɥɟ, ɞаёɬ ɨɫɧɨɜаɧɢɟ ɜɵɞɟɥɢɬɶ ɞɜɟ ɛɨɥɶɧɵɟ ɩɪɨɛɥɟɦɵ: ɧɟɝɨɞɧаɹ 
ɛаɡɨɜаɹ (ɲɤɨɥɶɧаɹ) ɩɨɞɝɨɬɨɜɤа аɛɢɬɭɪɢɟɧɬɨɜ; ɤаɬаɫɬɪɨɮɢɱɟɫɤаɹ ɧɟɯɜаɬɤа 
ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤаɱɟɫɬɜɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. 
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Пɨɱɬɢ ɜɫɟ ɤаɮɟɞɪɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɝɪаɮɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ, 
ɩɪɨɜɨɞɹɬ ɜɯɨɞɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɤаɡɵɜаɟɬ, ɱɬɨ ɧɟ ɛɨɥɟɟ ɞɜа-
ɞɰаɬɢ ɩɪɨɰɟɧɬɨɜ ɩɪɢɧɹɬɨɝɨ ɧа ɨɛɭɱɟɧɢɟ ɤɨɧɬɢɧɝɟɧɬа ɝɨɬɨɜɨ ɢɡɭɱаɬɶ 
ɝɪаɮɢɤɭ. Ɍɭɬ ɢ ɧɟɞɨɫɬаɬɨɱɧɵɟ ɡɧаɧɢɹ ɢ ɭɦɟɧɢɹ ɜ ɨɛɥаɫɬɢ ɷɥɟɦɟɧɬаɪɧɨɣ 
ɝɟɨɦɟɬɪɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɫɩɟɰɢɮɢɤɨɣ ȿȽЭ ɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɟɩɨɞаɜа-
ɧɢɹ ɩɪɟɞɦɟɬа ɢ, ɤɨɧɟɱɧɨ, ɨɬɫɭɬɫɬɜɢɟ ɱɟɪɱɟɧɢɹ (ɨɫɧɨɜ ɝɪаɮɢɱɟɫɤɨɣ 
ɤɭɥɶɬɭɪɵ) ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɶɧɨɣ ɩɪɨɝɪаɦɦɟ. 

В ɷɬɨɣ ɫɢɬɭаɰɢɢ ɤаɠɞɵɣ ɜɭɡ ɜɵɤɪɭɱɢɜаɟɬɫɹ, ɤаɤ ɦɨɠɟɬ. А ɢɦɟɧɧɨ: 
ɨɬɪɵɜаɟɬ ɜɪɟɦɹ ɨɬ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪаɦɦɵ ɞɥɹ ɥɢɤɜɢɞаɰɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ 
ɛаɡɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ; ɭɫɬɪаɢɜаɟɬ ɛɟɫɩɥаɬɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡаɧɹɬɢɹ ɡа 
ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɧаɝɪɭɡɤɢ ɢ ɬаɤ ɩɟɪɟɝɪɭɠɟɧɧɵɯ ɩɪɟɩɨɞаɜаɬɟɥɟɣ, ɩɨɩɭɬ-
ɧɨ ɪɟɲаɹ ɡаɞаɱɭ: ɤаɤ ɡаɝɧаɬɶ ɧа ɷɬɢ ɡаɧɹɬɢɹ «ɠɟɥаɸɳɢɯ»; ɭɫɬɪаɢɜаɟɬ 
ɩɥаɬɧɵɟ ɡаɧɹɬɢɹ, ɜɯɨɞɹ ɜ ɤɨɧɮɥɢɤɬɵ ɫ ɧаɞɡɨɪɧɵɦɢ ɨɪɝаɧаɦɢ. 

ɇɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬаɜɢɬɶ, ɤаɤ ɦɨɠɧɨ ɩɨɞɝɨɬɨɜɢɬɶ ɩɨ ɝɪаɮɢɤɟ ɞаɠɟ 
ɩɪɢɤɥаɞɧɨɝɨ ɛаɤаɥаɜɪа (ɱɢɬаɣ ɬɟɯɧɢɤа) ɡа ɨɞɢɧ ɫɟɦɟɫɬɪ ɜ ɬаɤɢɯ ɭɫɥɨɜɢɹɯ. 
ɍɱаɫɬɧɢɤɢ ɩɪɨɲɥɨɝɨɞɧɟɣ ɤɨɧɮɟɪɟɧɰɢɢ ɜɵɪаɡɢɥɢ ɫɨɱɭɜɫɬɜɢɟ аɫɬɪаɯаɧ-
ɫɤɢɦ ɤɨɥɥɟɝаɦ, ɩɨɩаɜɲɢɦ ɢɦɟɧɧɨ ɜ ɬаɤɭɸ ɫɢɬɭаɰɢɸ. Пɨɧɹɬɧɨ, ɱɬɨ ɜɵɯɨɞ 
ɡɞɟɫɶ ɨɞɢɧ – ɭɩɨɪ ɧа ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪаɛɨɬɭ, ɭɦɟɧɶɲɟɧɢɟ ɨɛɴёɦа ɡаɞа-
ɧɢɣ. Пɪɢ ɷɬɨɦ ɧɟɱɟɝɨ ɦɟɱɬаɬɶ ɨ ɤаɤɨɦ-ɬɨ ɤаɱɟɫɬɜɟ. Кɨɧɬɢɧɝɟɧɬ ɩɟɪɜɨ-
ɤɭɪɫɧɢɤɨɜ ɜ ɨɫɧɨɜɧɨɣ ɫɜɨɟɣ ɦаɫɫɟ ɧɟ ɨɛɭɱɟɧ ɩɪɢёɦаɦ ɨɪɝаɧɢɡаɰɢɢ ɫаɦɨ-
ɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ, ɞа ɢ ɧɟɞɨɫɬаɬɨɱɧɨ ɦɨɬɢɜɢɪɨɜаɧ. Ɂаɫɢɥɶɟ ɬаɤɨɝɨ  
ɛаɤаɥаɜɪɢаɬа ɧɟ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɛаɡɨɣ ɞɥɹ ɦаɝɢɫɬɪаɬɭɪɵ. Ⱦа ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɣ ɢɧɠɟɧɟɪɧɨɣ ɦаɝɢɫɬɪаɬɭɪɵ ɩɨɤа ɧɟ ɧаɛɥɸɞаɟɬɫɹ. 

Пɪɨɛɥɟɦа ɧɟɞɨɭɱɟɧɧɨɝɨ ɢɧɠɟɧɟɪа ɞаɜɧɨ ɜɨɥɧɭɟɬ ɩɟɪɟɞɨɜɵɟ ɨɬ-
ɪаɫɥɢ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Вɨɥɧɭɟɬ ɩɨɫɬɨɹɧɧɨɟ ɫɨɤɪаɳɟ-
ɧɢɟ ɫɩɟɰɢаɥɢɬɟɬа. В ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɟ ɦɧɨɝɢɟ ɜɭɡɵ ɭɠɟ ɧɟ ɝɨɬɨɜɹɬ ɫɩɟ-
ɰɢаɥɢɫɬɨɜ, а ɩɟɪɟɲɥɢ ɩɨɥɧɨɫɬɶɸ ɧа ɞɜɭɯɫɬɭɩɟɧɱаɬɭɸ ɫɢɫɬɟɦɭ ɩɨɞɝɨ-
ɬɨɜɤɢ. ɇɟɤɨɬɨɪɵɟ ɩɨɲɥɢ ɟɳё ɞаɥɶɲɟ ɢ ɧаɦɟɪɟɜаɸɬɫɹ ɝɨɬɨɜɢɬɶ ɬɨɥɶɤɨ 
ɦаɝɢɫɬɪɨɜ ɧа ɛаɡɟ ɫɬɨɪɨɧɧɢɯ ɛаɤаɥаɜɪɨɜ. 

Эɬɢ ɬɟɧɞɟɧɰɢɢ ɡаɫɬаɜɢɥɢ ɩɪɟɞɫɬаɜɢɬɟɥɟɣ ɊАɇ, Ɋɨɫɤɨɫɦɨɫа, Ɋɨɫа-
ɬɨɦа ɜɵɫɬɭɩɢɬɶ ɫ ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɨ ɡаɦɨɪаɠɢɜаɧɢɢ ɩɪɨɰɟɫɫа ɫɨɤɪаɳɟ-
ɧɢɹ ɫɩɟɰɢаɥɢɬɟɬа ɢ ɮɨɪɦɢɪɨɜаɧɢɢ ɛаɤаɥаɜɪɢаɬа ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɫɪɨɤɨɦ 
ɨɛɭɱɟɧɢɹ, ɜɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɨɣ ɦаɝɢɫɬɪаɬɭɪɵ. ɋɸɞа ɠɟ ɫɬɨɢɬ ɞɨɛаɜɢɬɶ 
ɢ ɨɡаɛɨɱɟɧɧɨɫɬɶ ВПК ɨɬɫɭɬɫɬɜɢɟɦ ɱɟɪɱɟɧɢɹ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ. 

ɍɤаɡаɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɧɟ ɨɫɬаɜɢɥɢ ɪаɜɧɨɞɭɲɧɵɦɢ ɢ ɭɱаɫɬɧɢɤɨɜ 
ɞаɧɧɨɝɨ ɮɨɪɭɦа. Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛɪаɬɢɬɶɫɹ ɫ ɩɢɫɶɦаɦɢ ɜ ɜɵ-
ɲɟɫɬɨɹɳɢɟ ɨɪɝаɧɢɡаɰɢɢ ɜ ɩɨɞɞɟɪɠɤɭ ɭɤаɡаɧɧɨɣ ɜɵɲɟ ɢɧɢɰɢаɬɢɜɵ ɜɟ-
ɞɭɳɢɯ ɧаɭɱɧɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɧа 
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ɨɬɫɭɬɫɬɜɢɟ ɤаɱɟɫɬɜɟɧɧɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɲɤɨɥɟ ɜ ɮɨɪɦɟ ɤɭɪ-
ɫа «Ɉɫɧɨɜɵ ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ». 

Пɪаɜɞа, ɫɬɨɢɬ ɫɤаɡаɬɶ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɤ ɬаɤɨɣ ɩɟɬɢɰɢɢ ɧɟ ɛɵɥɨ 
ɟɞɢɧɨɞɭɲɧɵɦ. ȿɝɨ ɦɨɠɧɨ ɪаɡɞɟɥɢɬɶ ɧа ɬɪɢ ɩɨɡɢɰɢɢ. Пɟɪɜаɹ – ɫɤɟɩɬɢ-
ɤɢ, ɫɱɢɬаɸɳɢɟ, ɱɬɨ ɷɬɨ ɛɟɫɩɨɥɟɡɧɨ. Вɬɨɪаɹ – ɬɟ, ɤɬɨ ɩɪɢɞɟɪɠɢɜаɥɫɹ 
ɩɪɢɧɰɢɩа: ɤаɤ ɛɵ ɱɟɝɨ ɧɟ ɜɵɲɥɨ. Пɪɢ ɷɬɨɦ ɜɵɞɜɢɝаɥɢɫɶ ɧɟɥɟɩɟɣɲɢɟ 
аɪɝɭɦɟɧɬɵ ɩɪɨɬɢɜ (ɧɟ ɯɨɱɟɬɫɹ ɞаɠɟ ɩɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ) ɫɨɫɬаɜɥɟɧɢɹ ɢ 
ɨɬɩɪаɜɤɢ ɩɢɫɶɦа. Ɍɪɟɬɶɹ – ɬɟ, ɤɬɨ ɩɪɢɞɟɪɠɢɜаɟɬɫɹ ɠɢɡɧɟɧɧɨɝɨ ɩɪɢɧɰɢ-
ɩа: ɤаɩɥɹ ɤаɦɟɧɶ ɬɨɱɢɬ. 

ɂɦɟɧɧɨ ɫɬɨɪɨɧɧɢɤɢ ɬɪɟɬɶɟɝɨ ɦɧɟɧɢɹ ɢ ɫɨɫɬаɜɢɥɢ ɢɡɜɟɫɬɧɨɟ ɩɢɫɶɦɨ. 
Аɜɬɨɪɵ ɛɥаɝɨɞаɪɧɵ А.Ɉ. Ƚɨɪɧɨɜɭ, Ʌ.А. ɒаɰɢɥɥɨ, ȿ.В. ɍɫаɧɨɜɨɣ, ɇ.А. ɋаɥɶ-
ɤɨɜɭ, Ȼ.М. ɋɥаɜɢɧɭ, В.ɂ. Вɵɲɧɟɩɨɥɶɫɤɨɦɭ, ɂ.Ⱦ. ɋɬɨɥɛɨɜɨɣ, А.Ȼ. ɒаɯɨ-
ɜɨɣ ɢ ɦɧɨɝɢɦ ɞɪɭɝɢɦ ɡа ɫɨɫɬаɜɥɟɧɢɟ ɢ ɪɟɞаɤɬɢɪɨɜаɧɢɟ ɬɟɤɫɬа ɩɨɫɥаɧɢɹ. 

Ɉɫɧɨɜаɧɢɹɦɢ ɞɥɹ ɜɵɛɨɪа аɞɪɟɫаɬɨɜ ɹɜɢɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɫɨɛɵɬɢɹ. 
♦ Вɵɫɬɭɩɥɟɧɢɟ ɦɢɧɢɫɬɪа ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬɨɪɝɨɜɥɢ Ⱦ.В. Маɧ-

ɬɭɪɨɜа ɩɟɪɟɞ ɫɬɭɞɟɧɬаɦɢ ɜ Вɨɥɝɨɝɪаɞɟ ɜ ɫɟɧɬɹɛɪɟ 2014 ɝ. ɫ ɥɟɤɰɢɟɣ 
«ɋɨɜɪɟɦɟɧɧɨɟ ɢɧɠɟɧɟɪɧɨɟ ɨɛɪаɡɨɜаɧɢɟ» [1]. 

♦ Паɪɥаɦɟɧɬɫɤɢɟ ɫɥɭɲаɧɢɹ ɩɨ ɜɨɩɪɨɫаɦ ɨɛɪаɡɨɜаɧɢɹ 18 ɮɟɜɪаɥɹ 
2016 ɝ. ɩɨɞ ɩɪɟɞɫɟɞаɬɟɥɶɫɬɜɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɮɢɥɶɧɨɝɨ ɤɨɦɢɬɟɬа 
В.А. ɇɢɤɨɧɨɜа [2]. 

♦ ɋɨɜɟɳаɧɢɟ ВПК ɩɨɞ ɩɪɟɞɫɟɞаɬɟɥɶɫɬɜɨɦ ɜɢɰɟ-ɩɪɟɦɶɟɪа 
Ⱦ.А. Ɋɨɝɨɡɢɧа. 

Ɉɛɪаɬɢɦ ɜɧɢɦаɧɢɟ ɧа ɧɟɤɨɬɨɪɵɟ ɜаɠɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɞаɧɧɵɯ ɦɟ-
ɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɧаɦ ɩɨɧаɞɨɛɹɬɫɹ ɜ ɞаɥɶɧɟɣɲɟɦ. 

Ⱦ.В. Маɧɬɭɪɨɜ ɨɡɜɭɱɢɥ ɞɟɫɹɬɶ ɬɪɟɧɞɨɜ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɦɵɲ-
ɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ɍɪɟɧɞ 1. В ɫɥɟɞɭɸɳɢɟ 20 ɥɟɬ ɭɫɩɟɲɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɬɟɦ, ɧаɫɤɨɥɶɤɨ ɨɧɢ ɜɨɜɥɟɱɟɧɵ ɜ ɩɪɨ-
ɰɟɫɫɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɧɨɜɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɭɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɪɵɜɵ. ɋɪɟɞɢ ɩɪɨɪɵɜɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɭɤаɡаɧɵ: ɤɨɦɩɶɸɬɟɪɧɵɣ ɢɧ-
ɠɢɧɢɪɢɧɝ, ɩɪɨɦɵɲɥɟɧɧɵɣ ɞɢɡаɣɧ, ɫɢɫɬɟɦɧаɹ ɢɧɠɟɧɟɪɢɹ, ɧɨɜɵɟ ɦаɬɟ-
ɪɢаɥɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɤɨɦɩɨɡɢɬɨɜ. ɇɟɥɟɩɨ ɞɭɦаɬɶ, ɱɬɨ 
ɷɮɮɟɤɬɢɜɧаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɭɤаɡаɧɧɵɯ ɨɛɥаɫɬɹɯ ɩɨ ɩɥɟɱɭ ɛаɤаɥаɜɪаɦ. 

Ɍɪɟɧɞ 2. Ɋаɡɪɵɜ ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɫɩɪɨɫɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧа ɢɧ-
ɠɟɧɟɪɨɜ ɢ ɤаɞɪɨɜɨɦ ɩɪɟɞɥɨɠɟɧɢɢ ɫɨɯɪаɧɢɬɫɹ. Пɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɩɨ 
2012 ɝ., ɜ ɤɨɬɨɪɨɦ ɤаɞɪɨɜɵɣ ɞɟɮɢɰɢɬ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɨɫɬаɜɢɥ 
25 ɬɵɫɹɱ ɱɟɥɨɜɟɤ. Ɉɞɧаɤɨ ɟɫɥɢ ɩɪɨɫɥɟɞɢɬɶ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢ-
ɱɟɫɬɜа ɫɩɟɰɢаɥɢɫɬɨɜ, ɩɨɬɪɟɛɧɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɭɠɞ ɨɪɝаɧɢɡаɰɢɣ 
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ɨɛɨɪɨɧɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫа (ɞаɧɧɵɟ ɛɭɞɭɬ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ), 
ɬɨ ɦɨɠɧɨ ɡаɦɟɬɢɬɶ, ɱɬɨ ɩɪаɜɢɬɟɥɶɫɬɜɨ ɧɟ ɩɥаɧɢɪɭɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɝɨ-
ɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ аɠ ɞɨ 2019 ɝ. 

Ɍɪɟɧɞ 3. Мɟɧɹɸɬɫɹ ɬɪɟɛɨɜаɧɢɹ ɤ ɤɨɦɩɟɬɟɧɰɢɹɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢɧ-
ɠɟɧɟɪа. ɂɧɠɟɧɟɪ ɫɬаɧɨɜɢɬɫɹ ɫɩɟɰɢаɥɢɫɬɨɦ-ɭɧɢɜɟɪɫаɥɨɦ. Ɉɩɹɬɶ ɜɨɩɪɨɫ. 
ɇɟ ɬаɤ ɞаɜɧɨ ɪɟɱɶ ɲɥа ɨ ɬɨɦ, ɱɬɨ ɧаɦ ɧɭɠɧɵ ɭɡɤɢɟ ɫɩɟɰɢаɥɢɫɬɵ ɢ ɝɪа-
ɦɨɬɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ. Пɪɢɡɧаёɦ, ɱɬɨ ɛɵɥɢ ɧɟ ɩɪаɜɵ? 

Ɍɪɟɧɞ 4. ɂɧɠɟɧɟɪɧɵɟ ɨɛɪаɡɨɜаɬɟɥɶɧɵɟ ɩɪɨɝɪаɦɦɵ ɦɟɧɹɸɬɫɹ ɩɨɞ 
ɡаɞаɱɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɫɟɤɬɨɪа. Ɂаɦɟɬɢɦ, ɱɬɨ ɷɬа ɬɟɧɞɟɧɰɢɹ ɧɟ ɦɨ-
ɠɟɬ ɢ ɧɟ ɞɨɥɠɧа ɜɥɢɹɬɶ ɧа ɫɨɤɪаɳɟɧɢɟ ɨɛɴёɦа ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

Ɍɪɟɧɞ 5. Ɍɟɯɧɨɥɨɝɢɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɢɧɠɢɧɢɪɢɧɝа (Кɂ) ɫɬаɧɨɜɹɬɫɹ 
ɤɥɸɱɟɜɵɦɢ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜа ɨɬɪаɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɋɨɥɶ ɞɢɫɰɢɩɥɢ-
ɧɵ «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа» ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɧɟɨɫɩɨɪɢɦа. 

Ɍɪɟɧɞ 6. Ƚɟɨɝɪаɮɢɱɟɫɤɢ ɪаɫɩɪɟɞɟɥɟɧɧɵɦ ɫɬаɧɨɜɢɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɧɨ ɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ. Ɉɫɬаɜɢɦ ɷɬɨɬ ɬɪɟɧɞ ɛɟɡ ɤɨɦɦɟɧɬа-
ɪɢɟɜ. Пɪɨɛɥɟɦа ɪаɫɩɪɟɞɟɥёɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɜɟɫɶɦа ɫɥɨɠɧаɹ, ɞɢɫ-
ɤɭɫɫɢɨɧɧаɹ. Ɉɫɨɛɟɧɧɨ ɜ ɨɛɨɪɨɧɤɟ. 

Ɍɪɟɧɞ 7. Пɪɨɢɫɯɨɞɢɬ ɩɟɪɟɨɫɦɵɫɥɟɧɢɟ ɩɨɡɢɰɢɢ ɢɧɠɟɧɟɪа ɢ ɜɨɡ-
ɜɪаɳɟɧɢɟ ɟɦɭ ɮɭɧɤɰɢɢ ɭɩɪаɜɥɟɧɰа. Ɉɩɹɬɶ ɜɨɡɜɪаɬ ɤ ɯɨɪɨɲɨ ɡаɛɵɬɨɦɭ 
ɫɬаɪɨɦɭ. В ɨɛɨɪɨɧɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɝɥаɜɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɵ 
ɢ ɜɟɞɭɳɢɟ ɫɩɟɰɢаɥɢɫɬɵ ɜɫɟɝɞа ɛɵɥɢ ɭɩɪаɜɥɟɧɰаɦɢ. Пɨ ɷɬɨɣ ɩɪɢɱɢɧɟ, 
ɜ ɱаɫɬɧɨɫɬɢ, ɞɨɫɬɢɝаɥɢɫɶ ɭɫɩɟɯɢ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɜɵɲɟ. 

Ɍɪɟɧɞ 8. Пɨɫɬɟɩɟɧɧɨ ɢɧɠɢɧɢɪɢɧɝɨɜаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɛɨɫɨɛɥɹɟɬɫɹ. 
ɋɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɟ ɢɧɠɢɧɢɪɢɧɝɨɜɵɟ ɤɨɦɩаɧɢɢ ɫɬаɧɨɜɹɬɫɹ ɩɟɪɫɩɟɤ-
ɬɢɜɧɵɦ ɦɟɫɬɨɦ ɩɪɢɥɨɠɟɧɢɹ ɬɪɭɞа ɢɧɠɟɧɟɪɨɜ. Пɨɤа ɦаɫɫɨɜɵɟ ɩɪɢɦɟɪɵ 
ɷɬɨɝɨ ɬɪɟɧɞа ɧаɦ ɧɟ ɢɡɜɟɫɬɧɵ. ɍɫɩɟɯɢ ɍɧɢɜɟɪɫɢɬɟɬа Пɟɬɪа Вɟɥɢɤɨɝɨ – 
ɟɞɢɧɢɱɧɵɣ ɫɥɭɱаɣ. 

Ɍɪɟɧɞ 9. Кɨɨɩɟɪаɰɢɹ ɫɬаɧɨɜɢɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɜɟ-
ɞɟɧɢɹ ɢɧɠɢɧɢɪɢɧɝɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɪɟɧɞ 10. Мɟɧɹɸɬɫɹ ɬɪɟɛɨɜаɧɢɹ ɤ ɤɨɦɩɟɬɟɧɰɢɹɦ ɢɧɠɟɧɟɪа. Ɉɛɪаɡɨɜа-
ɬɟɥɶɧɵɟ ɫɬаɧɞаɪɬɵ. Ɂаɦɟɬɢɦ, ɱɬɨ ɦɨɛɢɥɶɧɨɫɬɶ ɫɬаɧɞаɪɬɨɜ ɢ ɬɪɟɛɨɜаɧɢɣ  
ɡаɤаɡɱɢɤɨɜ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɩɟɬɟɧɰɢɹɦ – ɬɪɟɧɞ ɜɟɫɶɦа ɧɟ ɧɨɜɵɣ.  
Ɉɞɧаɤɨ ɨɧ ɤаɫаɟɬɫɹ ɞаɥɟɤɨ ɧɟ ɜɫɟɯ ɨɬɪаɫɥɟɣ. ɋɪɟɞɢ ɩɪɢɜɟɞёɧɧɵɯ ɦɢɧɢɫɬɪɨɦ 
ɤɨɦɩɟɬɟɧɰɢɣ ɦɵ ɧɟ ɨɛɧаɪɭɠɢɥɢ ɪаɞɢɤаɥɶɧɨ ɧɨɜɵɯ. Пɪаɜɞа, ɦɨɠɧɨ ɫɨɝɥа-
ɫɢɬɶɫɹ ɫ ɭɫɢɥɟɧɢɟɦ ɬɪɟɛɨɜаɧɢɣ ɢ ɪаɡɜɢɬɢɟɦ ɬаɤɢɯ, ɤаɤ: ɤɭɥɶɬɭɪа ɦɵɲɥɟɧɢɹ; 
ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɨɛɳɟɧɢɹɦ; ɧаɜɵɤɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɪаɛɨɬɵ; ɩɪаɜɨɜаɹ ɝɪаɦɨɬ-
ɧɨɫɬɶ; ɨɪɢɟɧɬаɰɢɹ ɧа ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɣ ɪɨɫɬ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ;  
ɩɪɨеɤɬнɨ-ɤɨнɫɬɪɭɤɬɨɪɫɤие ɤɨɦɩеɬенɰии. Мɵ ɧаɦɟɪɟɧɧɨ ɜɵɞɟɥɢɥɢ ɩɨ-
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ɫɥɟɞɧɢɟ – ɜаɠɧɟɣɲɢɟ, ɤɨɬɨɪɵɟ ɡаɤɥаɞɵɜаɸɬɫɹ, ɧɟɫɨɦɧɟɧɧɨ, ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ, ɤаɤ ɜɩɪɨɱɟɦ, ɢ ɜɫɟ, ɨɬɦɟɱɟɧɧɵɟ ɜɵɲɟ. 

Пɨ ɩаɪɥаɦɟɧɬɫɤɢɦ ɫɥɭɲаɧɢɹɦ. Вɨ ɜɫɬɭɩɢɬɟɥɶɧɨɦ ɫɥɨɜɟ В.А. ɇɢ-
ɤɨɧɨɜ ɩɪɢɡɧаɥ ɧаɥɢɱɢɟ ɫɟɪɶёɡɧɵɯ ɩɪɨɛɥɟɦ ɫɨ ɫɩɟɰɢаɥɢɬɟɬɨɦ ɞɥɹ ɢɧɠɟ-
ɧɟɪɧɵɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɢ ɩɪɢɤɥаɞɧɵɦ ɛаɤаɥаɜɪɢаɬɨɦ. Ɂаɦɟɫɬɢɬɟɥɶ ɦɢ-
ɧɢɫɬɪа Аɥɟɤɫаɧɞɪ Кɥɢɦɨɜ ɜ ɫɜɨɟɣ ɪɟɱɢ ɨɬɦɟɬɢɥ ɪɨɫɬ ɢɧɬɟɪɟɫа аɛɢɬɭɪɢ-
ɟɧɬɨɜ ɤ ɢɧɠɟɧɟɪɧɵɦ ɢ ɩɟɞаɝɨɝɢɱɟɫɤɢɦ ɫɩɟɰɢаɥɶɧɨɫɬɹɦ (60 % ɩɪɢёɦа 
2017 ɝ., 46 % ɢɧɠɟɧɟɪɢɹ ɢ 14 % ɩɟɞаɝɨɝɢɤа). Пɪɨɰɟɫɫ ɫɛɥɢɠɟɧɢɹ ɰɟɥɟɣ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɪаɛɨɬɨɞаɬɟɥɟɣ ɞɨɤɥаɞɱɢɤ ɩɵɬаɥɫɹ 
ɨɛɨɫɧɨɜаɬɶ ɪɨɫɬɨɦ ɩɪɢɤɥаɞɧɨɝɨ ɛаɤаɥаɜɪɢаɬа (ɭɜɟɥɢɱɟɧɢɟ ɜ 1,4 ɪаɡа ɩɨ 
ɫɪаɜɧɟɧɢɸ ɫ 2016 ɝ.). Ɉɞɧаɤɨ, ɤаɤ ɧɢ ɭɝɨɜаɪɢɜаɣ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɩɨɞаɜ-
ɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟ ɫɨɝɥаɫɢɬɫɹ ɫɱɢɬаɬɶ 
ɛаɤаɥаɜɪа ɢɧɠɟɧɟɪɨɦ. Ɍаɤɠɟ ɛɵɥа ɨɬɦɟɱɟɧа ɛɟɫɫɩɨɪɧаɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɨɩɪɹɠɟɧɢɹ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɫɬаɧɞаɪɬɨɜ ɫɨ ɫɬаɧɞаɪɬа-
ɦɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦɢ. ɋɢɥɶɧɨ ɭɞɢɜɢɥ ɡаɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ Ɏɟɞɟ-
ɪаɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɧаɞɡɨɪɭ ɜ ɫɮɟɪɟ ɨɛɪаɡɨɜаɧɢɹ ɢ ɧаɭɤɢ А. Ȼɢɫɟɪɨɜ ɫɜɨ-
ɢɦ ɭɬɜɟɪɠɞɟɧɢɟɦ, ɱɬɨ ɭ ɜɭɡɨɜ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ ɜɨɩɪɨɫɨɜ ɩɨ ȿȽЭ. 

Пɪɢɜɥɟɤɥа ɜɧɢɦаɧɢɟ ɢ ɩɨɡɢɰɢɹ ВПК ɫ ɨɛɪаɳɟɧɢɟɦ ɜ Мɢɧɨɛɪɧаɭɤɢ  
ɫ ɪɹɞɨɦ ɩɪɟɬɟɧɡɢɣ ɩɨ ɩɪɨɛɥɟɦаɦ ɨɛɪаɡɨɜаɧɢɹ, ɜ ɱаɫɬɧɨɫɬɢ, ɨ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɢ ɜɨɡɜɪаɬа ɜ ɲɤɨɥɶɧɭɸ ɩɪɨɝɪаɦɦɭ ɭɪɨɤɨɜ ɱɟɪɱɟɧɢɹ (ɝɪаɮɢɤɢ). Пɪɢɱёɦ 
ɬɨɧ ɞɨɤɭɦɟɧɬа ɛɵɥ ɜɟɫɶɦа ɭɥɶɬɢɦаɬɢɜɧɵɦ. Ɂɧаɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞ-
ɫɬаɜɥɹɟɬ ɤаɞɪɨɜаɹ ɫɬаɬɢɫɬɢɤа ɞɥɹ ɨɛɨɪɨɧɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫа ɧа 
2016–2020 ɝɝ. ɜ ɫɪаɜɧɟɧɢɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɫ ɞаɧɧɵɦɢ ɢɡ ɥɟɤɰɢɢ Маɧɬɭɪɨɜа. 

Ɂаɞаɧɢɹ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ ɩɥаɧа ɞɥɹ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ ɫɨɫɬаɜ-
ɥɹɸɬ: 2016 ɝ. – 15 100; 2017 ɝ. – 15 010; 2018 ɝ. – 15 095; 2019 ɝ. – 16 700; 
2020 ɝ. – 18 830. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ аɞɪɟɫаɬɵ: Ƚɨɫɞɭɦа (ɇɢɤɨɧɨɜ), 
Пɪаɜɢɬɟɥɶɫɬɜɨ (Ɋɨɝɨɡɢɧ), Мɢɧɩɪɨɦɬɨɪɝ (Маɧɬɭɪɨɜ). 

Пɟɪɜɵɦ ɨɬɤɥɢɤɧɭɥɨɫɶ ɜɟɞɨɦɫɬɜɨ Ⱦ.В. Маɧɬɭɪɨɜа ɜ ɥɢɰɟ ɞɢɪɟɤɬɨ-
ɪа Ⱦɟɩаɪɬаɦɟɧɬа ɫɬɪаɬɟɝɢɱɟɫɤɨɝɨ ɪаɡɜɢɬɢɹ ɢ ɩɪɨɟɤɬɧɨɝɨ ɭɩɪаɜɥɟɧɢɹ 
В.ɋ. Ɉɫɶɦаɤɨɜа [3]. Цɢɬɢɪɭɟɦ ɜɵɛɪаɧɧɵɟ ɦɟɫɬа: «Вɵɩɭɫɤаɟɦɵɟ ɭɱɟɛɧɵɦɢ 
ɡаɜɟɞɟɧɢɹɦɢ ɫɩɟɰɢаɥɢɫɬɵ ɧɟ ɜɫɟɝɞа ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜаɧɢɹɦ ɫɨɜɪɟ-
ɦɟɧɧɨɝɨ ɪɵɧɤа ɬɪɭɞа. В ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤаɱɟɫɬɜа ɩɨɞɝɨ-
ɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ ɨɬɪаɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɪɟɛɨɜаɧɢɹɦ ɪаɛɨɬɨɞаɬɟ-
ɥɟɣ Мɢɧɩɪɨɦɬɨɪɝɨɦ Ɋɨɫɫɢɢ ɫɨɜɦɟɫɬɧɨ ɫ Мɢɧɬɪɭɞа Ɋɨɫɫɢɢ ɪɟаɥɢɡɭɟɬɫɹ 
ɇаɰɢɨɧаɥɶɧɵɣ ɩɥаɧ ɪаɡɪаɛɨɬɤɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɫɬаɧɞаɪɬɨɜ. Эɬɨ ɩɨ-
ɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɭɥɭɱɲаɬɶ ɤаɱɟɫɬɜɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪа-
ɡɨɜаɧɢɹ, ɧɨ ɢ ɭɱɢɬɵɜаɬɶ ɦɧɟɧɢɟ ɨɪɝаɧɢɡаɰɢɣ-ɪаɛɨɬɨɞаɬɟɥɟɣ». 
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Ɉɬɥɢɱɧɨ! ɀɟɥаɟɦ ɭɫɩɟɯɨɜ ɜ ɷɬɨɦ ɜаɠɧɨɦ ɞɟɥɟ. Пɪаɜɞа, ɧɢɱɟɝɨ ɧɟ 
ɝɨɜɨɪɢɬɫɹ ɨ ɬɨɦ, ɤɬɨ ɢ ɤаɤ ɛɭɞɟɬ ɭɜɹɡɵɜаɬɶ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ ɫɬаɧɞаɪ-
ɬɵ ɫ ɨɛɪаɡɨɜаɬɟɥɶɧɵɦɢ. ɇɨ ɦɵ-ɬɨ ɩɪɨɫɢɥɢ ɩɨɞɞɟɪɠаɬɶ ɫɨɯɪаɧɟɧɢɟ ɫɩɟ-
ɰɢаɥɢɬɟɬа, ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɩɨɞɝɨɬɨɜɤɢ ɤаɞɪɨɜ ɡа ɫɱёɬ ɢɡɦɟɧɟɧɢɣ 
ɜ ɩɨɞɯɨɞɟ ɤ Ȼɨɥɨɧɫɤɨɦɭ ɫɨɝɥаɲɟɧɢɸ, ɜɨɡɜɪаɬ ɝɪаɮɢɤɢ ɜ ɲɤɨɥɵ ɢɥɢ ɯɨ-
ɬɹ ɛɵ ɜɵɪаɡɢɬɶ ɨɬɧɨɲɟɧɢɟ ɤɥɸɱɟɜɨɝɨ ɦɢɧɢɫɬɟɪɫɬɜа ɤ ɷɬɢɦ ɩɪɨɫɶɛаɦ. 

А ɧа ɷɬɨ ɜɨɬ ɜаɦ ɟɳё ɰɢɬаɬа. В ɫɨɤɪаɳёɧɧɨɦ ɜɢɞɟ. ɇɟɬ ɫɦɵɫɥа ɩɟ-
ɪɟɱɢɫɥɹɬɶ ɫɫɵɥɤɢ ɧа ɜɫɟɦ ɢɡɜɟɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ: «Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨ-
ɨɛɳаɟɦ, ɱɬɨ ɜɨɩɪɨɫ ɨ ɦɨɞɟɪɧɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɨ ɩɪɨɝɪаɦɦаɯ ɫɩɟɰɢаɥɢɬɟɬа, ɞɨɥɠɟɧ ɪаɫɫɦаɬɪɢɜаɬɶɫɹ ɜ ɪаɦɤаɯ 
ɩɪɢɤаɡɨɜ Мɢɧɨɛɪɧаɭɤɢ…». 

Ɂɧаɱɢɬ ɬаɤ: ɦɵ ɜаɦ ɪаɫɫɤаɡаɥɢ, ɱɟɦ ɡаɧɹɬɨ ɦɢɧɢɫɬɟɪɫɬɜɨ, а ɨɛ ɨɫ-
ɬаɥɶɧɨɦ ɱɢɬаɣɬɟ ɜ ɩɪɢɤаɡаɯ Мɢɧɨɛɪɧаɭɤɢ. В ɪаɦɤаɯ. Мɨɠɟɬ, ɬаɦ ɱɬɨ-ɬɨ 
ɢ ɧаɣɞёɬɟ. ɇɨ ɩɢɫɶɦɨ-ɬɨ ɧаɲɟ ɤаɤ ɪаɡ ɢ ɫɜɹɡаɧɨ ɫ ɷɬɢɦɢ ɩɪɢɤаɡаɦɢ! 

ɇа ɷɬɨɦ ɜɫё? ɇɟɬ, ɟɫɬɶ ɟɳё ɛɥаɝɨɞаɪɧɨɫɬɶ ɡа ɝɪаɠɞаɧɫɤɭɸ ɩɨɡɢɰɢɸ. 
Аɩɩаɪаɬ Пɪаɜɢɬɟɥɶɫɬɜа ɢ аɩɩаɪаɬ Ƚɨɫɞɭɦɵ ɩɨɫɬɭɩɢɥɢ ɨɞɢɧаɤɨɜɨ. 

Ɉɧɢ ɩɟɪɟɫɥаɥɢ ɩɢɫɶɦɨ ɜ Мɢɧɨɛɪɧаɭɤɢ. Пɪɢɱёɦ Пɪаɜɢɬɟɥɶɫɬɜɨ ɧа 
15 ɞɧɟɣ ɪаɧɶɲɟ. К ɫɨɠаɥɟɧɢɸ, ɧɟ ɭɞаɥɨɫɶ ɭɡɧаɬɶ, ɫ ɤаɤɢɦɢ ɤɨɦɦɟɧɬа-
ɪɢɹɦɢ. Ɉɬɜɟɬ ɪɨɞɢɥɫɹ ɱɟɪɟɡ 10 ɞɧɟɣ. Ɉɛɪаɳаɟɦɫɹ ɤ ɰɢɬɢɪɨɜаɧɢɸ ɜɵ-
ɛɪаɧɧɵɯ ɦɟɫɬ. Ɂаɦɟɫɬɢɬɟɥɶ ɞɢɪɟɤɬɨɪа Ⱦɟɩаɪɬаɦɟɧɬа ɝɨɫɭɞаɪɫɬɜɟɧɧɨɣ 
ɩɨɥɢɬɢɤɢ ɜ ɫɮɟɪɟ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ В.ɋ. Ɍɢɦɨɧɢɧ [4]: «Мɢɧɨɛɪɧаɭ-
ɤɢ ɪаɫɲɢɪɢɥɨ ɤɪɭɝ ɭɱаɫɬɧɢɤɨɜ ɨɛɫɭɠɞɟɧɢɹ ɜɨɩɪɨɫа ɨɛ ɨɩɬɢɦɢɡаɰɢɢ ɩɟ-
ɪɟɱɧɹ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɢ ɧаɩɪаɜɥɟɧɢɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɨɛɥаɫɬɢ ɢɧɠɟɧɟɪɧɨ-
ɝɨ ɞɟɥа, ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɧаɭɤ… В аɩɪɟɥɟ-ɦаɟ 2016 ɝ. ɩɪɨɲɥɢ 
ɷɤɫɩɟɪɬɧɵɟ ɫɨɜɟɳаɧɢɹ… В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɨɬɤаɡɟ 
ɨɬ ɪаɡɪаɛɨɬɤɢ ɩɪɨɟɤɬа». 

ɇаɩɨɦɧɢɦ, ɱɬɨ ɩɨɞ ɨɩɬɢɦɢɡаɰɢɟɣ ɩɨɞɪаɡɭɦɟɜаɥɨɫɶ ɫɨɤɪаɳɟɧɢɟ 
ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɩɭɬёɦ ɹɤɨɛɵ ɡаɦɟɧɨɣ ɢɯ ɧаɩɪаɜɥɟɧɢɟɦ ɩɨɞɝɨɬɨɜɤɢ «ɛа-
ɤаɥаɜɪɢаɬ – ɦаɝɢɫɬɪаɬɭɪа». 

Пɨ ɜɨɩɪɨɫɭ ɨɛ ɭɪɨɜɧɹɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ В.ɋ. Ɍɢɦɨ-
ɧɢɧ ɫɨɨɛɳɢɥ ɫɥɟɞɭɸɳɟɟ: «ɋɨɝɥаɫɧɨ ɱаɫɬɢ 5 ɫɬаɬɶɢ 10 Ɏɟɞɟɪаɥɶɧɨɝɨ ɡа-
ɤɨɧа Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ ɭɫɬаɧаɜɥɢɜаɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ ɩɪɨ-
ɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ… Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɛаɤаɥаɜɪɢаɬ ɢ ɦаɝɢɫɬɪа-
ɬɭɪа ɹɜɥɹɸɬɫɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɵɦɢ ɭɪɨɜɧɹɦɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨ-
ɜаɧɢɹ, ɧɟ ɡаɜɢɫɹɳɢɦɢ ɞɪɭɝ ɨɬ ɞɪɭɝа… Ⱦɢɩɥɨɦ ɛаɤаɥаɜɪа ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɧаɥɢɱɢɢ ɭ ɢɦɟɸɳɟɝɨ ɟɝɨ ɥɢɰа ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ». 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, аɜɬɨɪɵ ɩɢɫɶɦа, ɪаɛɨɬаɸɳɢɟ ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ ɨɛ-
ɪаɡɨɜаɧɢɹ ɧɟ ɨɞɢɧ ɞɟɫɹɬɨɤ ɥɟɬ, «ɭɡɧаɥɢ» ɫɨɞɟɪɠаɧɢɟ Ɂаɤɨɧа ɨɛ ɨɛɪаɡɨɜа-
ɧɢɢ, ɨ ɫɭɳɟɫɬɜɨɜаɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɫɬɭɩɟɧɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨ-



 73 

ɜаɧɢɹ. Ɂаɬɨ ɧɟ ɩɨɥɭɱɢɥɢ ɧɢɤаɤɨɝɨ ɨɬɜɟɬа ɩɨ ɩɨɜɨɞɭ ɢɧɢɰɢаɬɢɜɵ ɊАɇ, 
«Ɋɨɫɤɨɫɦɨɫа» ɢ «Ɋɨɫаɬɨɦа», ɤɨɬɨɪɭɸ ɯɨɬɟɥɢ ɩɨɞɞɟɪɠаɬɶ. 

Пɨ ɩɨɜɨɞɭ ɞɢɫɤɭɫɫɢɢ ɩɨ ɨɩɬɢɦɢɡаɰɢɢ ɩɟɪɟɱɧɹ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ, 
ɨ ɤɨɬɨɪɨɣ ɧаɩɢɫаɥ В.ɋ. Ɍɢɦɨɧɢɧ, ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦɭ ɫɨɨɛɳɟɫɬɜɭ ɢɡ-
ɜɟɫɬɧɨ, ɱɬɨ ɟё ɧɟɨɞɧɨɤɪаɬɧɨ ɩɵɬаɥɢɫɶ ɩɨɛɵɫɬɪɟɟ ɫɜɟɪɧɭɬɶ. 

Пɪɨɞɨɥɠɢɦ ɰɢɬаɬɵ ɢɡ ɜɵɛɪаɧɧɵɯ ɦɟɫɬ. В.ɋ. Ɍɢɦɨɧɢɧ: «Пɨ ɜɨɩɪɨ-
ɫɭ ɨ ɜɨɡɜɪаɳɟɧɢɢ ɜ ɨɫɧɨɜɧɭɸ ɨɛɪаɡɨɜаɬɟɥɶɧɭɸ ɩɪɨɝɪаɦɦɭ ɩɪɟɞɦɟɬа 
«Ɉɫɧɨɜɵ ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ». В ɎȽɈɋ ɨɫɧɨɜɧɨɝɨ ɨɛɳɟɝɨ ɨɛɪаɡɨɜа-
ɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ ɢɡɭɱɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥаɫɬɢ «Ɍɟɯɧɨɥɨɝɢɹ» 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɜ ɬɨɦ ɱɢɫɥɟ ɪаɡɜɢɬɢɟ ɢɧɧɨɜаɰɢɨɧɧɨɣ ɬɜɨɪɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱаɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɩɪɢɤɥаɞɧɵɯ ɭɱɟɛɧɵɯ 
ɡаɞаɱ, а ɬаɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɢɯ ɭɦɟɧɢɣ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɭɱɟɛɧɨ-
ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɣ ɢ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Пɪɟɞɦɟɬɧɵɟ ɪɟɡɭɥɶɬаɬɵ 
ɢɡɭɱɟɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥаɫɬɢ «Ɍɟɯɧɨɥɨɝɢɹ» ɞɨɥɠɧɵ ɨɬɪаɠаɬɶ, ɤɪɨɦɟ 
ɩɪɨɱɟɝɨ, ɨɫɨɡɧаɧɢɟ ɪɨɥɢ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ ɪаɡ-
ɜɢɬɢɹ ɨɛɳɟɫɬɜа, ɨɜɥаɞɟɧɢɟ ɦɟɬɨɞаɦɢ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ 
ɢ ɷɫɬɟɬɢɱɟɫɤɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɢɡɞɟɥɢɣ, ɨɜɥаɞɟɧɢɟ ɫɪɟɞɫɬɜаɦɢ ɢ ɮɨɪɦаɦɢ 
ɝɪаɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪаɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪаɜɢɥаɦɢ ɜɵɩɨɥ-
ɧɟɧɢɹ ɝɪаɮɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ». 

ɇɟ ɤаɠɟɬɫɹ ɥɢ ɜаɦ, ɭɜаɠаɟɦɵɟ ɤɨɥɥɟɝɢ, ɱɬɨ ɷɬɨ ɩɪɨɝɪаɦɦа, ɤаɤ 
ɦɢɧɢɦɭɦ, ɞɥɹ ɩɪɢɤɥаɞɧɨɝɨ ɛаɤаɥаɜɪɢаɬа. Пɨɫɦɨɬɪɢɦ ɧа ɩɪɨɝɪаɦɦɭ 
ɞаɧɧɨɝɨ ɩɪɟɞɦɟɬа ɩɨɞɪɨɛɧɟɟ. 

ȼыɩɭɫɤɧиɤи ɞɨɥɠɧы ɡɧаɬɶ: 

♦ ɪɨɥɶ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɜ ɪаɡɜɢɬɢɢ ɰɢɜɢɥɢɡаɰɢɢ, ɫɨɰɢаɥɶɧɵɟ 
ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬаɧɨɜɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɫɟɥɶɫɤɨɯɨ-
ɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜ, ɷɧɟɪɝɟɬɢɤɢ ɢ ɬɪаɧɫɩɨɪɬа; 

♦ ɩɪɢɧɰɢɩɵ ɪаɛɨɬɵ, ɧаɡɧаɱɟɧɢɟ ɢ ɭɫɬɪɨɣɫɬɜɨ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ ɢ ɬɪаɧɫɩɨɪɬɧɵɯ ɦаɲɢɧ, ɦɟɯаɧɢɡɦɨɜ, аɝɪɟɝаɬɨɜ, ɨɪɭɞɢɣ ɢ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ, ɷɥɟɤɬɪɨɛɵɬɨɜɵɯ ɩɪɢɛɨɪɨɜ; ɫɜɨɣɫɬɜа ɧаɢɛɨɥɟɟ ɪаɫɩɪɨ-
ɫɬɪаɧɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɬɟɤɫɬɢɥɶɧɵɯ ɦаɬɟɪɢаɥɨɜ (ɮɢɡɢɱɟɫɤɢɟ, 
ɬɟɯɧɢɱɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ); ɬɪаɞɢɰɢɨɧɧɵɟ ɢ ɧɨɜɟɣɲɢɟ ɬɟɯɧɨɥɨɝɢɢ 
ɨɛɪаɛɨɬɤɢ ɪаɡɥɢɱɧɵɯ ɦаɬɟɪɢаɥɨɜ; ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɨɛɥаɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ПЭВМ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɫɮɟɪɟ ɨɛɫɥɭɠɢɜаɧɢɹ; 

♦ ɪɨɥɶ ɩɪɨеɤɬиɪɨɜаниɹ ɜ ɩɪеɨɛɪаɡɨɜаɬеɥɶнɨɣ ɞеɹɬеɥɶнɨɫɬи, ɨɫнɨɜ-

нɵе ɷɬаɩɵ ɜɵɩɨɥнениɹ ɩɪɨеɤɬɨɜ; ɨɫнɨɜнɵе ɩɨнɹɬиɹ, ɬеɪɦинɵ гɪаɮиɤи, 

ɩɪаɜиɥа ɜɵɩɨɥнениɹ ɱеɪɬеɠеɣ ɜ ɫиɫɬеɦе ȿɋɄȾ, ɦеɬɨɞɵ ɩɪɨеɰиɪɨɜаниɹ, 

ɜиɞɵ ɩɪɨеɤɰиɣ (ɤɭɪɫɢɜ ɧаɲ); ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɩɪɢɧɢɦаɬɟɥɶɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ (ɛɢɡɧɟɫ-ɩɥаɧ, ɦɟɧɟɞɠɦɟɧɬ, ɦаɪɤɟɬɢɧɝ); ɬɪɟɛɨɜаɧɢɹ ɤ ɜɵɛɨɪɭ 
ɩɪɨɮɟɫɫɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɦ ɥɢɱɧɨɫɬɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɫɩɨɫɨɛɧɨɫɬɟɣ; 
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♦ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɜɵɪаɳɢɜаɧɢɹ ɫ ɭɱɟɬɨɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ; 
ɫɩɨɫɨɛɵ ɫɛɨɪа ɭɪɨɠаɹ, ɩɪɟɞɜаɪɢɬɟɥɶɧɨɣ ɩɟɪɟɪаɛɨɬɤɢ ɢ ɯɪаɧɟɧɢɹ ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ȼыɩɭɫɤɧиɤи ɞɨɥɠɧы ɭɦеɬɶ: 

♦ ɪаɰɢɨɧаɥɶɧɨ ɨɪɝаɧɢɡɨɜаɬɶ ɫɜɨɟ ɪаɛɨɱɟɟ ɦɟɫɬɨ, ɫɨɛɥɸɞаɬɶ ɩɪа-
ɜɢɥа ɬɟɯɧɢɤɢ ɛɟɡɨɩаɫɧɨɫɬɢ; ɜɵɩɨɥɧɹɬɶ ɪаɡɪаɛɨɬɤɭ ɧɟɫɥɨɠɧɵɯ ɩɪɨɟɤɬɨɜ, 
ɤɨɧɫɬɪɭɢɪɨɜаɬɶ ɩɪɨɫɬɵɟ ɢɡɞɟɥɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜаɧɢɣ ɞɢɡаɣɧа; 

♦ ɱɢɬаɬɶ ɫɯɟɦɵ, ɱɟɪɬɟɠɢ, ɷɫɤɢɡɵ ɞɟɬаɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ; 

♦ ɫɨɫɬаɜɥɹɬɶ ɢɥɢ ɜɵɛɢɪаɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɧɟɦɭ ɬɟɯɧɢɤɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜаɧɢɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɣ; ɜɵɩɨɥɧɹɬɶ ɨɫ-
ɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪаɰɢɢ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɛɨɪ ɦаɬɟɪɢаɥɨɜ, 
ɡаɝɨɬɨɜɨɤ, ɮɭɪɧɢɬɭɪɵ, ɢɧɫɬɪɭɦɟɧɬа, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɨɪɭɞɢɣ ɬɪɭɞа; ɫɨ-
ɛɢɪаɬɶ ɢɡɞɟɥɢɟ ɩɨ ɫɯɟɦɟ, ɱɟɪɬɟɠɭ, ɷɫɤɢɡɭ ɢ ɤɨɧɬɪɨɥɢɪɨɜаɬɶ ɟɝɨ ɤаɱɟɫɬɜɨ; 

♦ ɧаɯɨɞɢɬɶ ɢ ɢɫɩɨɥɶɡɨɜаɬɶ ɢɧɮɨɪɦаɰɢɸ ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɬɟɥɶɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɩɨɦɨɳɶɸ ПЭВМ; 

♦ ɜɵɩɨɥɧɹɬɶ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɜɢɞа ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɨɛɪаɛɨɬɤɢ ɦа-
ɬɟɪɢаɥɨɜ ɫ ɭɱɟɬɨɦ ɪɟɝɢɨɧаɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɬɪаɞɢɰɢɣ; 

♦ ɭɩɪаɜɥɹɬɶ ɩɪɨɫɬɵɦɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɬаɧɨɜɤаɦɢ, ɞɢаɝ-
ɧɨɫɬɢɪɨɜаɬɶ ɢɯ ɢɫɩɪаɜɧɨɫɬɶ; ɜɵɩɨɥɧɹɬɶ ɩɪɨɫɬɵɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɨɬɞɟɥɨɱ-
ɧɵɟ ɢ ɫаɧɢɬаɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪаɛɨɬɵ; ɨɫɭɳɟɫɬɜɥɹɬɶ аɧаɥɢɡ ɷɤɨɧɨɦɢɱɟ-
ɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɫɟɦɟɣɧɨɣ), ɩɪɨɹɜɥɹɬɶ ɩɪɟɞɩɪɢ-
ɧɢɦаɬɟɥɶɫɤɭɸ ɢɧɢɰɢаɬɢɜɭ. 

ɂɬɨɝɨɜаɹ аɬɬɟɫɬаɰɢɹ ɜɵɩɭɫɤɧɢɤɨɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɵ ɩɨ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɜɨɞɢɬɫɹ ɜ ɮɨɪɦɟ ɡаɳɢɬɵ ɬɜɨɪɱɟɫɤɨɝɨ ɩɪɨɟɤɬа. Ⱦɥɹ ɪаɡɜɢɬɢɹ ɬɜɨɪɱɟ-
ɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɭɱаɳɢɯɫɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜаɬɶ ɦɟɬɨɞ ɩɪɨɟɤ-
ɬɨɜ. Пɨɧɹɬɢɟ «ɩɪɨɟɤɬ» ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɜ ɬɟɯɧɢɤɟ ɢ аɪɯɢɬɟɤɬɭɪɟ. 

ɇа ɜɫё ɷɬɨ ɨɬɜɨɞɢɬɫɹ ɞɜа ɱаɫа ɜ ɧɟɞɟɥɸ ɜ 5–7-ɯ ɤɥаɫɫаɯ ɢ ɨɞɢɧ ɱаɫ 
ɜ 8-ɦ ɤɥаɫɫɟ. Пɟɪɟɞ ɧаɦɢ ɝɪаɧɞɢɨɡɧаɹ ɩɪɨɮаɧаɰɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. 
Ɉɞɢɧ ɢɡ аɜɬɨɪɨɜ ɞɨɤɥаɞа ɜɫɬɪɟɱаɥɫɹ ɧа ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɨɞɧɢɦ ɢɡ ɪаɡɪа-
ɛɨɬɱɢɤɨɜ ɞаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɘ.Ʌ. ɏɨɬɭɧɰɟɜɵɦ. ɂɡ ɨɛɳɟɧɢɹ ɢ ɞɢɫɤɭɫ-
ɫɢɢ ɫɬаɥɨ ɩɨɧɹɬɧɨ, ɱɬɨ ɷɬɨ – ɱɟɥɨɜɟɤ, ɞаɥёɤɢɣ ɨɬ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɤɨɧ-
ɫɬɪɭɢɪɨɜаɧɢɹ ɬɟɯɧɢɤɢ. 

ɂɬаɤ, ɢɡ ɩɟɪɟɩɢɫɤɢ ɫ Мɢɧɨɛɪаɡɨɦ ɫɬаɥɨ ɹɫɧɨ, ɱɬɨ ɩɨɞ ɜɢɞɨɦ ɨɬɜɟ-
ɬɨɜ ɧа ɛɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɧаɦ ɧаɩɢɫаɥɢ ɧа ɜɨɫɶɦɢ ɫɬɪаɧɢɰаɯ ɨ ɦɧɨɝɨɦ, 
ɧɟ ɢɦɟɸɳɢɦ ɩɪɹɦɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɬɟɦɟ ɢɥɢ ɩɪɟɞɫɬаɜɢɥɢ ɧɟɭɛɟɞɢɬɟɥɶ-
ɧɵɟ аɪɝɭɦɟɧɬɵ. 
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Вɟɥɢɤɢɣ ɪɭɫɫɤɢɣ ɩɢɫаɬɟɥɶ ɇɢɤɨɥаɣ Ваɫɢɥɶɟɜɢɱ Ƚɨɝɨɥɶ ɩɨ ɞɨɫɬɨ-
ɢɧɫɬɜɭ ɛɵ ɨɰɟɧɢɥ ɞаɧɧɵɟ ɨɬɜɟɬɵ. 

А ɧаɦ, ɧɟ ɨɛɥаɞаɸɳɢɦ ɥɢɬɟɪаɬɭɪɧɵɦ ɬаɥаɧɬɨɦ, ɩɨɪа ɡаɞаɬɶ ɫɟɛɟ 
ɜɨɩɪɨɫ: а ɧɟ ɡɪɹ ɩɢɫаɥɢ-ɬɨ? Мɵ ɫɱɢɬаɟɦ, ɱɬɨ ɧɟ ɡɪɹ. ɂ ɜɨɬ ɩɨɱɟɦɭ: 

♦ В ɜɟɪɯаɯ ɭɡɧаɥɢ, ɱɬɨ ɟɫɬɶ ɬаɤɨɣ аɜɬɨɪɢɬɟɬɧɵɣ ɮɨɪɭɦ ɩɪɨɮɟɫ-
ɫɢɨɧаɥɨɜ ɢ ɩɨɛɥаɝɨɞаɪɢɥɢ ɡа ɝɪаɠɞаɧɫɤɭɸ ɩɨɡɢɰɢɸ. 

♦ Пɪɨɰɟɫɫ ɫɨɤɪаɳɟɧɢɹ ɫɩɟɰɢаɥɢɬɟɬа ɨɫɬаɧɨɜɥɟɧ. ɂ ɦɵ ɞɨɜɟɥɢ ɞɨ 
ɫɜɟɞɟɧɢɹ ɜɥаɫɬɟɣ, ɱɬɨ ɩɨɞɞɟɪɠɢɜаɟɦ ɢ ɫɨɯɪаɧɟɧɢɟ ɫɩɟɰɢаɥɢɬɟɬа, ɢ ɧа-
ɰɢɨɧаɥɶɧɭɸ ɬɪаɤɬɨɜɤɭ Ȼɨɥɨɧɫɤɨɝɨ ɫɨɝɥаɲɟɧɢɹ. Ɂаɦɟɬɢɦ, ɱɬɨ ɜɫё ɛɨɥɶ-
ɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢаɥɢɫɬɨɜ ɨɛɪаɳаɟɬ ɜɧɢɦаɧɢɟ ɧа ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, 
ɱɬɨ ɡаɪɭɛɟɠɧɵɟ ɜɭɡɵ ɬɪаɤɬɭɸɬ ɢ ɛаɤаɥаɜɪɢаɬ, ɢ ɦаɝɢɫɬɪаɬɭɪɭ ɜ ɫɜɨɢɯ 
ɢɧɬɟɪɟɫаɯ, ɢ ɧɟ ɩɪɢɞɟɪɠɢɜаɸɬɫɹ ɠёɫɬɤɢɯ ɪаɦɨɤ [5]. 

♦ ɋɦɟɧа ɪɭɤɨɜɨɞɫɬɜа Мɢɧɨɛɪɧаɭɤɢ ɩɪɢɜɟɥɨ ɤ ɜɨɡɜɪаɳɟɧɢɸ аɫ-
ɬɪɨɧɨɦɢɢ ɜ ɫɪɟɞɧɸɸ ɲɤɨɥɭ, ɢɫɬɨɪɢɢ ɜ ȿȽЭ. Пɨɹɜɢɥɢɫɶ ɧаɞɟɠɞа ɧа ɧа-
ɜɟɞɟɧɢɟ ɩɨɪɹɞɤа ɫ «Ɍɟɯɧɨɥɨɝɢɟɣ» ɢ ɧɟɤаɹ ɩɟɪɫɩɟɤɬɢɜа ɭ ɤɭɪɫа «Ɉɫɧɨɜɵ 
ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ». В ɷɬɨɦ ɧаɩɪаɜɥɟɧɢɢ ɧаɞɨ ɪаɛɨɬаɬɶ ɫɨɜɦɟɫɬɧɨ ɫ 
ɢɧɫɬɢɬɭɬаɦɢ ɪаɡɜɢɬɢɹ ɨɛɪаɡɨɜаɧɢɹ. 

Ⱦаɜаɣɬɟ ɛɭɞɟɦ ɩɪɨɹɜɥɹɬɶ ɝɪаɠɞаɧɫɤɭɸ ɩɨɡɢɰɢɸ ɢ ɞаɥɶɲɟ. Каɩɥɹ 
ɤаɦɟɧɶ ɬɨɱɢɬ, ɤɨɥɥɟɝɢ! 
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ɜаɪɢаɧɬ ɩаɪаɥɥɟɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ, ɫɢɫɬɟɦа ɤɨɨɪɞɢɧаɬ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ аɥɝɨɪɢɬɦ. 

 
 

INTRODUCTION IN THE MATHEMATICAL  

APPARATUS BN-CALCULATION 

Bumaga Alla Ivanovna, 

Konopatskiy Evgeniy Viktorovich,  

Krisko Alexandra Anatolevna,  

Chernisheva Oksana Alexandrovna 

Donbas National Academy of Civil Engineering and Architecture 

The paper introduces information about the mathematical apparatus BN-calculation in 
order to acquaint the geometric community with some features of the new apparatus for 
modeling geometric forms. 

Keywords: BN-calculation, point equation, geometric form, invariant of parallel pro-
jection, coordinate system, computational algorithm. 

 
 

ɇеɦɧɨɝɨ иɡ иɫɬɨɪии ɫɨɡɞаɧия и ɫɬаɧɨɜɥеɧие ɦаɬеɦаɬиɱеɫɤɨɝɨ 
аɩɩаɪаɬа Ȼɇ-иɫɱиɫɥеɧия 

Маɬɟɦаɬɢɱɟɫɤɢɣ аɩɩаɪаɬ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ (ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ 
Ȼаɥɸɛɵ–ɇаɣɞɵɲа) ɛɵɥ ɫɨɡɞаɧ ɞɜɭɦɹ ɜɟɞɭɳɢɦɢ ɭɱёɧɵɦɢ ɦɟɥɢɬɨɩɨɥɶ-
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ɫɤɨɣ ɲɤɨɥɵ ɩɪɢɤɥаɞɧɨɣ ɝɟɨɦɟɬɪɢɢ ɂ.Ƚ. Ȼаɥɸɛɨɣ ɢ В.М. ɇаɣɞɵɲɟɦ. 
Ɏаɤɬɢɱɟɫɤɢ ɷɬɨ ɢɫɱɢɫɥɟɧɢɟ ɪɨɞɢɥɨɫɶ ɩɪɢ ɧаɩɢɫаɧɢɢ ɞɨɤɬɨɪɫɤɨɣ ɞɢɫ-
ɫɟɪɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɂ.Ƚ. Ȼаɥɸɛɵ [1], ɧаɭɱɧɵɦ ɤɨɧɫɭɥɶɬаɧɬɨɦ ɤɨɬɨɪɨɣ 
ɛɵɥ В.М. ɇаɣɞɵɲ. ɂɡ ɜɨɫɩɨɦɢɧаɧɢɣ ɂ.Ƚ. Ȼаɥɸɛɵ: «Ɍɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟ-
ɧɢɟ ɛɵɥɨ ɫɨɡɞаɧɨ ɤаɤ ɦаɬɟɦаɬɢɤа ɞɥɹ ɢɧɠɟɧɟɪа. ə ɩɢɫаɥ ɞɨɤɬɨɪɫɤɭɸ 
ɞɢɫɫɟɪɬаɰɢɸ ɩɨ ɧаɢɬɢɸ, ɤаɤ ɛɭɞɬɨ ɦɧɟ ɞɢɤɬɨɜаɥ ɟё ɤɬɨ-ɬɨ ɫɜɵɲɟ. ɂ ɧа-
ɩɢɫаɧа ɨɧа ɛɵɥа ɜ ɨɱɟɧɶ ɫɠаɬɵɟ ɫɪɨɤɢ ɜ ɬɟɱɟɧɢɟ ɩɨɥɭɝɨɞа. Вɫɸ ɝɥɭɛɢɧɭ 
ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɬɨɱɟɱɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ ɹ ɨɫɨɡɧаɥ ɫɩɭɫɬɹ ɦɧɨɝɨ ɥɟɬ, ɪɟɲаɹ 
ɪаɡɥɢɱɧɵɟ ɩɪаɤɬɢɱɟɫɤɢɟ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡаɞаɱɢ. Эɬɨ ɦɟɧɹ ɭɬɜɟɪɞɢɥɨ 
ɜ ɦɵɫɥɢ, ɱɬɨ ɜɫё-ɬаɤɢ ɷɬɨ ɧɟ ɨɬɞɟɥɶɧɵɣ ɦɟɬɨɞ, а ɰɟɥɨɟ ɢɫɱɢɫɥɟɧɢɟ». 
ɂ.Ƚ. Ȼаɥɸɛа ɜɫɟɝɞа ɝɨɜɨɪɢɥ ɦɧɨɝɨ ɬɟɩɥɵɯ ɫɥɨɜ ɨ ɫɜɨёɦ ɭɱɢɬɟɥɟ – 
В.М. ɇаɣɞɵɲɟ: «Ɉɧ ɛɵɥ ɦɧɟ ɧɟ ɩɪɨɫɬɨ ɭɱɢɬɟɥɟɦ, ɨɧ ɛɵɥ ɦɨɢɦ ɛɥɢ-
ɠаɣɲɢɦ ɞɪɭɝɨɦ! Вɫɟɝɞа ɜɨ ɜɫёɦ ɦɧɟ ɩɨɦɨɝаɥ ɢ ɦɟɧɹ ɩɨɞɞɟɪɠɢɜаɥ. ȿɫɥɢ 
ɛɵ ɧɟ ɨɧ, ɧɟ ɛɵɥɨ ɛɵ ɧɢɤɨɝɞа ɬɨɱɟɱɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ!». 

ɂɡɧаɱаɥɶɧɨ ɂ.Ƚ. Ȼаɥɸɛа ɞаɥ ɧаɡɜаɧɢɟ – «ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ». 
ɋɩɭɫɬɹ 17 ɥɟɬ ɜ ɞɢɫɫɟɪɬаɰɢɨɧɧɨɣ ɪаɛɨɬɟ ȿ.В. Кɨɧɨɩаɰɤɨɝɨ [2] ɩɨɞ ɪɭ-
ɤɨɜɨɞɫɬɜɨɦ В.М. Вɟɪɟɳаɝɢ (ɬаɤɠɟ ɭɱɟɧɢɤ В.М. ɇаɣɞɵɲа) ɛɵɥа ɩɪɨɢɡ-
ɜɟɞɟɧа ɩɟɪɫɨɧɢɮɢɤаɰɢɹ ɢ ɩɨɹɜɢɥɨɫɶ ɧɨɜɨɟ ɧаɡɜаɧɢɟ – «ɬɨɱɟɱɧɨɟ ɢɫɱɢɫ-
ɥɟɧɢɟ Ȼаɥɸɛɵ–ɇаɣɞɵɲа». ɂ.Ƚ. Ȼаɥɸɛа ɛɵɥ ɩɪɨɬɢɜ ɬаɤɨɝɨ ɧаɡɜаɧɢɹ 
ɜɜɢɞɭ ɩɪɢɪɨɞɧɨɣ ɫɤɪɨɦɧɨɫɬɢ, ɧɨ ɩɨɫɤɨɥɶɤɭ ɪаɛɨɬа ɭɠɟ ɛɵɥа ɩɪɢɧɹɬа 
ɜ ɫɨɜɟɬ, а ɨɧ ɨɱɟɧɶ ɠɞаɥ ɷɬɨɣ ɡаɳɢɬɵ, ɮɨɪɦаɥɶɧɨ ɨɧ ɫɦɢɪɢɥɫɹ, ɧɨ ɜ ɞɭ-
ɲɟ ɷɬɨ ɧаɡɜаɧɢɟ ɬаɤ ɞɨ ɤɨɧɰа ɢ ɧɟ ɩɪɢɧɹɥ. ɋɨ ɜɪɟɦɟɧɟɦ ɛɵɥɨ ɩɪɟɞɥɨ-
ɠɟɧɨ ɫɨɤɪаɬɢɬɶ ɮаɦɢɥɢɢ ɜ ɧаɡɜаɧɢɢ. Ɍаɤ ɢ ɩɨɹɜɢɥɨɫɶ – Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ. 
ɇа ɫɟɦɢɧаɪɟ ɦɟɥɢɬɨɩɨɥɶɫɤɨɣ ɲɤɨɥɵ ɩɪɢɤɥаɞɧɨɣ ɝɟɨɦɟɬɪɢɢ ɛɵɥɨ ɩɪɢ-
ɧɹɬɨ ɪɟɲɟɧɢɟ ɜɟɡɞɟ ɜ ɥɢɬɟɪаɬɭɪɟ ɢɫɩɨɥɶɡɨɜаɬɶ ɷɬɨɬ ɬɟɪɦɢɧ, ɯɨɬɹ 
ɂ.Ƚ. Ȼаɥɸɛа ɬаɤ ɢ ɧаɡɵɜаɟɬ ɟɝɨ ɩɨ-ɫɬаɪɨɦɭ «ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ». 

ɇа ɞаɧɧɵɣ ɦɨɦɟɧɬ Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ ɧаɪɹɞɭ ɫ ɜаɪɢаɬɢɜɧɵɦ ɞɢɫ-
ɤɪɟɬɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɦɨɞɟɥɢɪɨɜаɧɢɟɦ [3] ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɪаɡɜɢɬɢɹ ɦɟɥɢɬɨɩɨɥɶɫɤɨɣ ɲɤɨɥɵ ɩɪɢɤɥаɞɧɨɣ 
ɝɟɨɦɟɬɪɢɢ. Ɂа 22 ɝɨɞа ɫɜɨɟɝɨ ɫɭɳɟɫɬɜɨɜаɧɢɹ ɜ ɪаɦɤаɯ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ 
ɛɵɥɨ ɧаɩɢɫаɧɨ ɛɨɥɟɟ 200 ɫɬаɬɟɣ, ɢɡɞаɧɨ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ [4] ɢ ɡаɳɢɳɟ-
ɧɨ 8 ɞɢɫɫɟɪɬаɰɢɣ [1–2, 5–10]. Ɋаɡɜɢɬɢɟɦ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ ɜ ɪаɡɧɨɟ ɜɪɟɦɹ 
ɡаɧɢɦаɥɢɫɶ: ɂ.Ƚ. Ȼаɥɸɛа, В.М. ɇаɣɞɵɲ, А.В. ɇаɣɞɵɲ, В.М. Вɟɪɟɳаɝа, 
Ȼ.Ɏ. Ƚɨɪɹɝɢɧ, В.ɂ. Пɨɥɢɳɭɤ, Ɍ.П. Маɥɸɬɢɧа, ɂ.П. Ⱦаɜɵɞɟɧɤɨ, ȿ.В. Кɨ-
ɧɨɩаɰɤɢɣ, А.ɂ. Ȼɭɦаɝа, А.А. Кɪɵɫɶɤɨ, Ɉ.А. ɑɟɪɧɵɲɟɜа. 

Ȼɇ-иɫɱиɫɥеɧие ɤаɤ ɫиɧɬеɡ ɧеɫɤɨɥɶɤиɯ иɫɱиɫɥеɧиɣ 

ɇɟɫɦɨɬɪɹ ɧа ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ ɪɨɞɢ-
ɥɨɫɶ ɧɟ ɧа ɩɭɫɬɨɦ ɦɟɫɬɟ. ɇɟɤɨɬɨɪɵɟ ɟɝɨ ɨɫɧɨɜɵ ɩɪɨɫɦаɬɪɢɜаɸɬɫɹ ɟɳё 
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ɜ ɪаɛɨɬаɯ Мёɛɢɭɫа. Ɍаɤɠɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɛаɡɨɣ ɞɥɹ ɟɝɨ ɫɨɡɞаɧɢɹ ɩɨ-
ɫɥɭɠɢɥɢ: 

– Ȼаɪицеɧɬɪиɱеɫɤɨе иɫɱиɫɥеɧие. В ɤаɱɟɫɬɜɟ ɨɩɪɟɞɟɥɢɬɟɥɹ ɩɪɨ-
ɫɬɪаɧɫɬɜа ɜɵɛɢɪаɟɬɫɹ ɫɢɦɩɥɟɤɫ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪаɛɨɬаɬɶ ɜ ɛɨɥɟɟ ɨɛɳɟɣ 
аɮɮɢɧɧɨɣ ɝɟɨɦɟɬɪɢɢ; ɪаɡɛɢɜаɬɶ ɫɢɦɩɥɟɤɫ ɧа ɩɨɞɫɢɦɩɥɟɤɫɵ, ɜ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɡаɞаɜаɬɶ ɮɪаɝɦɟɧɬɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɩɪɨɫɬɟɣɲɢɦɢ ɤаɧɨ-
ɧɢɱɟɫɤɢɦɢ ɭɪаɜɧɟɧɢɹɦɢ, ɧɟ ɬɟɪɹɹ ɜɡаɢɦɨɫɜɹɡɢ ɷɬɢɯ ɮɪаɝɦɟɧɬɨɜ ɟɞɢɧɨɝɨ 
ɭɪаɜɧɟɧɢɹ ɜ ɩɟɪɜɨɧаɱаɥɶɧɨɦ ɞɟɤаɪɬɨɜɨɦ ɫɢɦɩɥɟɤɫɟ (ɞɟɤаɪɬɨɜɨɣ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧаɬ). ɋɭɳɟɫɬɜɟɧɧɨɟ ɪаɡɥɢɱɢɟ ɛаɪɢɰɟɧɬɪɢɱɟɫɤɨɝɨ ɢ ɬɨɱɟɱɧɨɝɨ ɢɫ-
ɱɢɫɥɟɧɢɣ ɫɨɫɬɨɢɬ ɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɱɢɫɟɥ (ɩаɪаɦɟɬɪɨɜ). В ɩɟɪ-
ɜɨɦ ɱɢɫɥа – ɷɬɨ ɜɟɫ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɜɟɪɲɢɧɟ ɫɢɦɩɥɟɤɫа, ɜɨ ɜɬɨɪɨɦ 
ɱɢɫɥа – ɷɬɨ ɩɪɨɫɬɵɟ ɨɬɧɨɲɟɧɢɹ ɬɪɟɯ ɬɨɱɟɤ ɩɪɹɦɵɯ, ɫɜɹɡаɧɧɵɯ ɫ ɜɟɪɲɢ-
ɧаɦɢ ɫɢɦɩɥɟɤɫа. Ȼɥɢɠɟ ɜɫɟɝɨ ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɩɪɢɦɵɤаɟɬ ɤ ɛаɪɢ-
ɰɟɧɬɪɢɱɟɫɤɨɦɭ ɢɫɱɢɫɥɟɧɢɸ ɬɨɝɞа, ɤɨɝɞа ɜ ɤаɱɟɫɬɜɟ ɜɟɫɨɜ ɜɟɪɲɢɧ ɫɢɦ-
ɩɥɟɤɫа ɩɪɢɧɢɦаɸɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɬɨɱɤаɦ ɩɥɨɳаɞɢ, ɨɛɴɟɦɵ, ɢ ɬ.ɩ. 

– Ɍеɧɡɨɪɧɨе иɫɱиɫɥеɧие. Ɉɫɨɛɭɸ ɢɧɮɨɪɦаɰɢɨɧɧɭɸ ɪɨɥɶ ɢɝɪаɸɬ 
ɫɢɦɜɨɥɵ, ɢɧɞɟɤɫɵ ɢ ɢɯ ɪаɫɩɨɥɨɠɟɧɢɟ ɜ ɨɛɨɡɧаɱɟɧɢɢ. Ɍɨɱɟɱɧɨɟ ɢɫɱɢɫ-
ɥɟɧɢɟ ɜɵɛɪаɥɨ ɡа ɨɫɧɨɜɭ ɷɬɭ ɨɫɨɛɟɧɧɨɫɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɜаɟɬ ɧɟ ɡɪɢɬɟɥɶ-
ɧɭɸ, а ɥɨɝɢɱɟɫɤɭɸ ɧаɝɥɹɞɧɨɫɬɶ, – ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɨɪɢɟɧɬɢɪɨɜаɬɶɫɹ ɜ ɦɧɨ-
ɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫ ɭɱɟɬɨɦ ɨɪɢɟɧɬаɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ, ɩɨ-
ɡɜɨɥɹɟɬ ɨɬɪаɠаɬɶ ɫɢɦɦɟɬɪɢɸ ɮɨɪɦɵ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɦɧɨɠɟɫɬɜа ɬɨɱɟɤ 
ɜ ɟɝɨ ɫɢɦɜɨɥɶɧɨɦ ɨɛɨɡɧаɱɟɧɢɢ. 

– ȼеɤɬɨɪɧɨе иɫɱиɫɥеɧие. Вɦɟɫɬɨ ɜɟɤɬɨɪɨɜ ɜ ɬɨɱɟɱɧɨɦ ɢɫɱɢɫɥɟɧɢɢ 
ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɧаɩɪаɜɥɟɧɧɵɟ ɨɬɪɟɡɤɢ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɪаɡɞɟɥɢɬɶ ɩаɪа-
ɦɟɬɪɵ ɩɨɥɨɠɟɧɢɹ ɢ ɮɨɪɦɵ. Пɨɫɤɨɥɶɤɭ ɧаɩɪаɜɥɟɧɧɵɣ ɨɬɪɟɡɨɤ – ɷɬɨ ɡа-
ɤɪɟɩɥɟɧɧɵɣ ɜɟɤɬɨɪ, ɬɨ ɦɧɨɝɢɟ ɪɟɡɭɥɶɬаɬɵ ɢ ɞɨɫɬɨɢɧɫɬɜа ɜɟɤɬɨɪɧɨɝɨ ɢɫ-
ɱɢɫɥɟɧɢɹ ɞɥɹ ɡаɤɪɟɩɥɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɩɟɪɟɧɟɫɟɧɵ ɜ ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ. 
Мɨɠɧɨ ɭɬɜɟɪɠɞаɬɶ, ɱɬɨ ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ – ɷɬɨ ɜɟɤɬɨɪɧɨɟ ɢɫɱɢɫɥɟɧɢɟ 
ɡаɤɪɟɩɥɟɧɧɵɯ (ɧɟɫɜɨɛɨɞɧɵɯ ɜɟɤɬɨɪɨɜ), ɡаɞаɧɧɵɯ ɩаɪаɦɢ ɬɨɱɟɤ, ɫɮɨɪɦɢ-
ɪɨɜаɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ɫɢɦɩɥɟɤɫɨɜ, ɝɞɟ ɱɢɫɥаɦɢ (ɩаɪаɦɟɬɪаɦɢ) ɹɜɥɹɸɬɫɹ 
ɜɵɪаɠɟɧɧɨɟ ɹɜɧɨ ɢɥɢ ɧɟɹɜɧɨ ɩɪɨɫɬɨɟ ɨɬɧɨɲɟɧɢɟ ɬɪɟɯ ɬɨɱɟɤ ɩɪɹɦɨɣ. 

Пɨɫɤɨɥɶɤɭ ɪаɡɜɢɬɢɟ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ ɧаɯɨɞɢɬɫɹ ɧа ɧаɱаɥɶɧɨɦ ɭɪɨɜ-
ɧɟ, ɩɨ ɦɟɪɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜаɧɢɣ ɮɪаɝɦɟɧɬаɪɧɨ ɜ ɧɟɝɨ ɜɥɢɜаɸɬɫɹ: 
ɦɟɬɨɞɵ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪаɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ; ɩɪɨɟɤɬɢɜɧɨɣ, 
аɮɮɢɧɧɨɣ, ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɢ ɞɢɫɤɪɟɬɧɨɣ ɝɟɨɦɟɬɪɢɣ; ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ 
ɤɨɦɩɥɟɤɫɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɪаɤɬаɥɨɜ. 

Ɉɫɧɨɜɧаɹ ɨɬɥɢɱɢɬɟɥɶɧаɹ ɨɫɨɛɟɧɧɨɫɬɶ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ – ɜ ɩɨɫɥɟɞɨ-
ɜаɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɬ ɟɟ ɧɟɨɛɯɨɞɢɦɨɣ 
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ɧаɬɭɪаɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɤ ɟɟ ɩɪɨɟɤɰɢɹɦ, а ɧɟ ɧаɨɛɨɪɨɬ, ɤаɤ ɛɵɥɨ ɪаɧɶɲɟ. 
Эɬа ɨɫɨɛɟɧɧɨɫɬɶ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɱɟɪɬɟɠɢ ɩɪɢ ɢɡɥɨɠɟɧɢɢ ɬɨɱɟɱɧɨ-
ɝɨ ɪɟɲɟɧɢɹ ɡаɞаɱɢ, ɧɟɡаɜɢɫɢɦɨ ɨɬ ɪаɡɦɟɪɧɨɫɬɢ, ɡаɞаɸɬɫɹ ɧɟ ɩɪɨɟɤɰɢɹ-
ɦɢ, а ɧаɬɭɪаɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ. Ɍаɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɞаɟɬ ɢɧɜаɪɢаɧɬɧɨɫɬɶ 
ɩаɪаɦɟɬɪа Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩаɪаɥɥɟɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ. 
Вɫё, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɫ ɬɨɱɤɨɣ ɢ ɟɟ ɩɟɪɟɦɟɳɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜаɟɬ 
ɬаɤɨɣ ɩаɪаɦɟɬɪ, ɢɞɟɧɬɢɱɧɨ ɜ ɥɸɛɨɦ ɢɡ ɜɡаɢɦɨɫɜɹɡаɧɧɵɯ ɫɢɦɩɥɟɤɫɨɜ 
(ɧа ɜɫɟɜɨɡɦɨɠɧɵɯ ɩаɪаɥɥɟɥɶɧɵɯ ɩɪɨɟɤɰɢɹɯ), ɜɤɥɸɱаɹ ɫɢɦɩɥɟɤɫ ɩɪɹɦɨɣ 
OEi (ɨɫɶ ɞɟɤаɪɬɨɜɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ). Эɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɩɟɪɟɯɨɞ ɨɬ ɧаɬɭɪаɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɮɨɪɦɵ ɤ ɥɸɛɨɣ ɟɟ ɩɪɨɟɤɰɢɢ, ɜɤɥɸ-
ɱаɹ ɨɫɶ, ɫɨɡɞаɟɬ ɩɨɤɨɨɪɞɢɧаɬɧɵɣ ɩɟɪɟɯɨɞ ɨɬ ɬɨɱɟɱɧɨɝɨ аɥɝɨɪɢɬɦа ɤ ɜɵ-
ɱɢɫɥɢɬɟɥɶɧɨɦɭ (ɤɨɦɩɶɸɬɟɪɧɨɦɭ) аɥɝɨɪɢɬɦɭ. 

Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɨɱɟɱɧɵɯ ɮɨɪɦɭɥ ɫ ɧɟ-
ɫɤɨɥɶɤɢɦɢ ɩаɪаɦɟɬɪаɦɢ, ɨɬɪаɠаɸɳɢɦɢ ɪаɡɥɢɱɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɩɟ-
ɪаɰɢɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠаɬ ɡаɞаɧɧɵɟ ɬɨɱɤɢ ɢ ɮɭɧɤɰɢɢ ɨɬ ɩаɪаɦɟɬɪа. ɂɦɟɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɮɨɪɦɵ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɟɟ ɬɨɱɟɱɧɨ-
ɝɨ, а ɫ ɧɢɦ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ аɥɝɨɪɢɬɦа ɧɟɨɛɯɨɞɢɦɨ: 

– ɞɥɹ ɤаɠɞɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɨɩɟɪаɰɢɢ ɡаɮɢɤɫɢɪɨɜаɬɶ ɟɟ ɬɨɱɟɱɧɵɣ 
аɧаɥɨɝ ɢɡ ɧаɛɨɪа ɬɨɱɟɱɧɵɯ ɮɨɪɦɭɥ ɢ ɩɨɥɭɱɢɬɶ ɬɨɱɟɱɧɵɣ аɥɝɨɪɢɬɦ ɢɫ-
ɤɨɦɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ; 

– ɤаɠɞɭɸ ɮɨɪɦɭɥɭ ɩɟɪɟɡаɞаɬɶ ɧɟɤɨɬɨɪɵɦ ɤɨɥɢɱɟɫɬɜɨɦ n-ɩɨɤɨɨɪ-
ɞɢɧаɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɮɨɪɦɭɥ ɩɭɬɟɦ ɩɨɞɫɬаɧɨɜɤɢ ɜɦɟɫɬɨ ɡаɞаɧɧɵɯ 
ɬɨɱɟɤ ɢɯ ɤɨɨɪɞɢɧаɬ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɮɨɪɦɭɥ ɡаɞаɸɬ ɢɫ-
ɤɨɦɵɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ аɥɝɨɪɢɬɦ. 

ɇеɤɨɬɨɪые ɫɨɨɛɪаɠеɧия ɨ ɫɭɳɧɨɫɬи ɦаɬеɦаɬиɱеɫɤɨɝɨ аɩɩаɪа-
ɬа Ȼɇ-иɫɱиɫɥеɧия 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪаɫɫɦɨɬɪɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɜɧɟ ɡаɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɪаɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɧаɝɥɹɞɧɨɫɬɢ ɩɪɢɜɨ-
ɞɢɬ ɤ ɫɨɡɞаɧɢɸ ɢɫɱɢɫɥɟɧɢɹ, ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɬɨɱɤа. 
ɋ ɩɨɦɨɳɶɸ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɨɩɟɪаɰɢɣ ɫ ɬɨɱɤаɦɢ ɢ ɱɢɫɥаɦɢ (ɩаɪаɦɟɬɪаɦɢ) 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɨɥɟɟ ɫɥɨɠɧɵɟ n-ɦɟɪɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ – ɷɬɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪаɡɨɦ ɨɪɝаɧɢɡɨɜаɧ-
ɧɵɟ ɦɧɨɠɟɫɬɜа ɬɨɱɟɤ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɱɟɱɧɵɦɢ ɭɪаɜɧɟɧɢɹɦɢ 
ɢɥɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ аɥɝɨɪɢɬɦаɦɢ. Кɨɦɩɶɸɬɟɪ ɨɩɟɪɢɪɭɟɬ ɱɢɫɥаɦɢ 
ɢ ɨɩɟɪаɰɢɹɦɢ ɫ ɧɢɦɢ. ɑɬɨɛɵ ɩɪɢɜɥɟɱɶ ɤ ɦɨɞɟɥɢɪɨɜаɧɢɸ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɮɨɪɦ ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɬɨɱɤɭ ɩɪɟɞɫɬаɜɥɹɟɦ ɷɥɟɦɟɧɬɨɦ 
аɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɤаɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɱɢɫɟɥ, ɤɨɬɨɪɵɟ ɧаɡɵ-
ɜаɟɦ ɩаɪаɦɟɬɪаɦɢ ɢɥɢ ɤɨɨɪɞɢɧаɬаɦɢ ɬɨɱɤɢ. В ɤаɱɟɫɬɜɟ ɧаɝɥɹɞɧɨɣ ɦɨ-
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ɞɟɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɡаɞаɧɧɵɯ ɬɨɱɟɤ аɪɢɮɦɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɫɬɪаɧɫɬɜа ɩɪɢɧɢɦаɟɦ ɝɥɨɛаɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧаɬ, ɩɪɟɞɥɨɠɟɧ-
ɧɭɸ Ɋ. Ⱦɟɤаɪɬɨɦ. В ɝɥɨɛаɥɶɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ (ɩɟɪɜɨɧаɱаɥɶɧɨɣ 
ɫɢɫɬɟɦɟ ɨɬɫɱɟɬа) ɜɵɛɢɪаɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɥɨɤаɥɶɧɵɯ ɫɢɫɬɟɦ, ɡа-
ɞаɧɧɵɯ ɫɢɦɩɥɟɤɫɨɦ ɬɨɱɟɤ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа, ɜ ɤɨɬɨɪɵɯ ɭɞɨɛ-
ɧɨ ɪаɛɨɬаɬɶ, ɜɵɛɢɪаɹ ɡа ɨɫɧɨɜɭ аɮɮɢɧɧɵɟ ɜɫɩɨɦɨɝаɬɟɥɶɧɵɟ ɩɨɞɩɪɨ-
ɫɬɪаɧɫɬɜа.  

Ɍɨɱɤа ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɟɟ ɩɪɨɟɤɰɢɣ ɧа ɨɫɢ ɝɥɨɛаɥɶɧɨɣ 
ɢɥɢ ɥɨɤаɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱаɬɶ ɩаɪаɥɥɟɥɶ-
ɧɵɟ ɩɪɨɟɤɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɧа ɩɨɞɩɪɨɫɬɪаɧɫɬɜа ɢ ɞɨɩɭɫɤаɟɬ 
ɩɨɤɨɨɪɞɢɧаɬɧɵɣ ɪаɫɱɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. 

Пɪɢ ɜɵɯɨɞɟ ɜ ɩɪɨɫɬɪаɧɫɬɜɨ ɪаɡɦɟɪɧɨɫɬɢ ɛɨɥɟɟ ɬɪɟɯ ɜɦɟɫɬɨ ɡɪɢɬɟɥɶ-
ɧɨɣ ɧаɝɥɹɞɧɨɫɬɢ ɪаɛɨɬаɟɬ ɥɨɝɢɱɟɫɤаɹ ɧаɝɥɹɞɧɨɫɬɶ, ɨɫɧɨɜаɧɧаɹ ɧа ɦɟɬɨɞаɯ 
ɨɛɨɛɳɟɧɢɹ ɢ аɧаɥɨɝɢɢ. Ɏɭɧɞаɦɟɧɬаɥɶɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɜ ɮɨɪɦɟ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɯ ɮɨɪɦɭɥ ɬɨɱɟɱɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ ɞɨɥɠɧɵ ɩɪɟɞɫɬаɜɥɹɬɶɫɹ ɜ ɜɢɞɟ, ɞɨ-
ɩɭɫɤаɸɳɟɦ ɨɛɨɛɳɟɧɢɟ ɧа ɩɪɨɫɬɪаɧɫɬɜа ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɪаɡɦɟɪɧɨɫɬɟɣ. 

ɉɪеиɦɭɳеɫɬɜа Ȼɇ-иɫɱиɫɥеɧия ɤаɤ аɩɩаɪаɬа ɝеɨɦеɬɪиɱеɫɤɨɝɨ 
ɦɨɞеɥиɪɨɜаɧия 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨɱɤа, ɤɨɬɨɪаɹ ɯа-
ɪаɤɬɟɪɢɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɩаɪаɦɟɬɪаɦɢ. Кɨɥɢɱɟɫɬɜɨ ɩаɪаɦɟɬɪɨɜ, ɤɨ-
ɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɬɨɱɤɭ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ, ɡаɜɢɫɢɬ ɨɬ ɪаɡɦɟɪɧɨɫɬɢ ɷɬɨɝɨ 
ɩɪɨɫɬɪаɧɫɬɜа. Ʌɸɛаɹ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɮɨɪɦа ɹɜɥɹɟɬɫɹ ɨɪɝаɧɢɡɨɜаɧɧɵɦ 
ɦɧɨɠɟɫɬɜɨɦ ɬɨɱɟɤ. Пɨɷɬɨɦɭ ɬɨɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ 
ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɨɪɦɭ, ɫɩɪаɜɟɞɥɢɜɵ ɞɥɹ ɩɪɨɫɬɪаɧɫɬɜа ɥɸɛɨɣ ɪаɡɦɟɪ-
ɧɨɫɬɢ. Эɬа ɨɫɨɛɟɧɧɨɫɬɶ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ ɞаɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɬаɜɥɹɬɶ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ (ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ 
аɮɮɢɧɧɨɟ ɦɧɨɝɨɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ). 

Мɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜа Ȼɇ-ɢɫɱɢɫ-
ɥɟɧɢɹ ɤаɤ аɩɩаɪаɬа ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ: 

1. Ɍɨɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ ɢɧɜаɪɢаɧɬɧɵ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɪаɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа ɝɥɨɛаɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ, ɬ.ɟ. 
ɜ ɤаɱɟɫɬɜɟ ɩаɪаɦɟɬɪɨɜ ɜɵɛɢɪаɸɬɫɹ ɬаɤɢɟ ɩаɪаɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɢɧɜаɪɢаɧɬɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩаɪаɥɥɟɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ (ɧаɩɪɢɦɟɪ, 
ɩɪɨɫɬɨɟ ɨɬɧɨɲɟɧɢɟ ɬɪɟɯ ɬɨɱɟɤ ɩɪɹɦɨɣ). Пɨɷɬɨɦɭ ɬɨɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ 
ɫɩɪаɜɟɞɥɢɜɵ ɞɥɹ ɩɪɨɫɬɪаɧɫɬɜа ɥɸɛɨɣ ɪаɡɦɟɪɧɨɫɬɢ. 

2. Ɍɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪаɛɨɬаɬɶ ɜ ɥɨɤаɥɶɧɨɦ ɫɢɦɩɥɟɤ-
ɫɟ, а ɪɟɡɭɥɶɬаɬ ɩɨɥɭɱаɬɶ ɜ ɝɥɨɛаɥɶɧɨɦ ɫɢɦɩɥɟɤɫɟ. Пɪɢɱɟɦ ɩɟɪɟɯɨɞ ɨɬ 
ɥɨɤаɥɶɧɨɝɨ ɫɢɦɩɥɟɤɫа ɤ ɝɥɨɛаɥɶɧɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ аɜɬɨɦаɬɢɱɟɫɤɢ. 
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3. Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜаɬɶ ɮɭɧɤɰɢɨɧаɥɵ ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ. ɇаɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧаɥɨɜ  

( ) (1)

(0) (1)

f v f

f f

−

−
 ɢ 
φ( ) φ(0)

φ(1) φ(0)

v −

−
  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɭɝɭ ɤɪɢɜɨɣ AD: 

( ) (1) φ( ) φ(0)
( ) ( )

(0) (1) φ(1) φ(0)
AD

f v f v
M A C D C C

f f

− −
= − + − +

− −
. 

В ɞаɧɧɨɦ ɫɥɭɱаɟ ɞɭɝа ɤɪɢɜɨɣ AD ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɫɜɨɛɨɞɧɵɦɢ 
ɮɭɧɤɰɢɹɦɢ f (v) ɢ φ (v), ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ 0 ≤ v ≤ 1 ɜ ɫɢɦɩɥɟɤɫɟ CAD. 
Пɪɢɱɟɦ ɩɪɢ v = 0 ɢɦɟɟɦ ɧаɱаɥɨ A ɞɭɝɢ AD, а ɩɪɢ v = 1 ɢɦɟɟɦ ɟɟ ɤɨɧɟɰ D. 

4. В Ȼɇ-ɢɫɱɢɫɥɟɧɢɢ ɤаɠɞɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɩɟɪаɰɢɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ аɧаɥɢɬɢɱɟɫɤаɹ ɨɩɟɪаɰɢɹ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ 
ɩɪɟɞɫɬаɜɢɬɶ ɥɸɛɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɜ аɧаɥɢɬɢɱɟ-
ɫɤɨɦ ɜɢɞɟ, ɢɥɢ ɜ ɜɢɞɟ ɬɨɱɟɱɧɨɝɨ ɭɪаɜɧɟɧɢɹ, ɢɥɢ ɜ ɜɢɞɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-
ɝɨ аɥɝɨɪɢɬɦа, ɤɨɬɨɪɵɣ, ɩɨ ɫɭɬɢ, ɹɜɥɹɟɬɫɹ ɭɩɨɪɹɞɨɱɟɧɧɵɦ ɦɧɨɠɟɫɬɜɨɦ 
ɬɨɱɟɱɧɵɯ ɭɪаɜɧɟɧɢɣ. Пɨɷɬɨɦɭ ɜ ɬɨɱɟɱɧɵɯ ɭɪаɜɧɟɧɢɹɯ ɫɨɯɪаɧɹɟɬɫɹ ɧа-
ɝɥɹɞɧɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩаɪаɦɟɬɪɨɜ, ɤɨɬɨɪɵɣ ɢɡɜɟɫɬɟɧ ɢɡ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ. Эɬа ɨɫɨɛɟɧɧɨɫɬɶ ɛɵɥа ɩɨɬɟɪɹɧа 
ɞɥɹ ɦɧɨɝɢɯ ɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ, ɤɨɬɨɪɵɟ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ аɧаɥɢɬɢɱɟɫɤɢ, ɛɟɡ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɥ-
ɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ. 

5. Ɍɨɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ ɩɨ ɫɜɨɟɣ ɫɭɬɢ ɹɜɥɹɟɬɫɹ ɫɢɦɜɨɥɶɧɨɣ ɡаɩɢɫɶɸ. 
Пɟɪɟɯɨɞɹ ɤ ɝɥɨɛаɥɶɧɨɣ ɞɟɤаɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ, ɬɨɱɟɱɧɵɟ ɭɪаɜɧɟ-
ɧɢɹ ɡаɦɟɧɹɸɬɫɹ ɧа ɫɢɫɬɟɦɭ ɨɞɧɨɬɢɩɧɵɯ ɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ,  
ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɡаɜɢɫɢɬ ɨɬ ɪаɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа ɝɥɨɛаɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ. Пɨɷɬɨɦɭ ɬɨɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ аɥ-
ɝɨɪɢɬɦɵ ɧа ɢɯ ɨɫɧɨɜɟ ɥɟɝɤɨ ɩɪɨɝɪаɦɦɢɪɭɸɬɫɹ ɧа ЭВМ. Кɪɨɦɟ ɬɨɝɨ, ɬɨ-
ɱɟɱɧɵɟ ɭɪаɜɧɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ аɥɝɨɪɢɬɦɵ ɦɨɠɧɨ ɫɱɢɬаɬɶ ɨɩɬɢɦɢ-
ɡɢɪɨɜаɧɧɵɦɢ ɞɥɹ ɪаɫɩаɪаɥɥɟɥɢɜаɧɢɹ ɩɨɬɨɤɨɜ ɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɦɧɨɝɨ-
ɹɞɟɪɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɜɵɱɢɫɥɟɧɢɟ ɤаɠɞɨɣ ɨɬɞɟɥɶɧɨɣ 
ɩɪɨɟɤɰɢɢ ɧа ɤɨɨɪɞɢɧаɬɧɭɸ ɨɫɶ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩаɪаɥɥɟɥɶɧɨ. 

6. В Ȼɇ-ɢɫɱɢɫɥɟɧɢɢ ɛɵɥ ɪаɡɪаɛɨɬаɧ ɫɩɟɰɢаɥɶɧɵɣ ɦɟɬɨɞ ɩɨɞɜɢɠ-
ɧɨɝɨ ɫɢɦɩɥɟɤɫа [6], ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɤɨɧɫɬɪɭɢɪɨɜаɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɮɨɪɦɵ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ ɫ ɧаɩɟɪɟɞ ɡаɞаɧɧɵɦɢ ɫɜɨɣɫɬɜаɦɢ. ɂɫɩɨɥɶɡɨ-
ɜаɧɢɟ ɦɟɬɨɞа ɩɨɞɜɢɠɧɨɝɨ ɫɢɦɩɥɟɤɫа ɩɨɡɜɨɥɹɟɬ ɭɫɬаɧɨɜɢɬɶ ɡаɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɧɟɫɤɨɥɶɤɢɦɢ ɮаɤɬɨɪаɦɢ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢ-
ɪɨɜаɬɶ ɦɧɨɝɨɮаɤɬɨɪɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɹɜɥɟɧɢɹ, ɭɱɢɬɵɜаɹ ɧɟ ɬɨɥɶɤɨ ɧɟɡа-
ɜɢɫɢɦɵɟ ɮаɤɬɨɪɵ, ɧɨ ɢ ɮаɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɡаɜɢɫɹɬ ɨɞɢɧ ɨɬ ɞɪɭɝɨɝɨ. 



 82 

Сɩиɫɨɤ ɥиɬеɪаɬɭɪы 

1. Ȼаɥɸɛа ɂ.Ƚ. Кɨɧɫɬɪɭɤɬɢɜɧаɹ ɝɟɨɦɟɬɪɢɹ ɦɧɨɝɨɨɛɪаɡɢɣ ɜ ɬɨɱɟɱ-
ɧɨɦ ɢɫɱɢɫɥɟɧɢɢ: ɞɢɫ. … ɞ-ɪа ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Маɤɟɟɜɤа: ɂɡɞ-ɜɨ 
Мɂɋɂ, 1995. – 227 ɫ. 

2. Кɨɧɨɩаɰɶɤɢɣ Є.В. Ƚɟɨɦɟɬɪɢɱɧɟ ɦɨɞɟɥɸɜаɧɧɹ аɥɝɟɛɪаʀɱɧɢɯ ɤɪɢ-
ɜɢɯ ɬа ʀɯ ɜɢɤɨɪɢɫɬаɧɧɹ ɩɪɢ ɤɨɧɫɬɪɭɸɜаɧɧɿ ɩɨɜɟɪɯɨɧɶ ɭ ɬɨɱɤɨɜɨɦɭ 
ɱɢɫɥɟɧɧɿ Ȼаɥɸɛɢ–ɇаɣɞɢɲа: ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Мɟɥɿ-
ɬɨɩɨɥɶ, 2012. – 164 ɫ. 

3. ɇаɣɞɢɲ В.М. Ⱦɢɫɤɪɟɬɧа ɿɧɬɟɪɩɨɥɹɰɿɹ. – Мɟɥɿɬɨɩɨɥɶ: Ʌɸɤɫ, 
2007. – 250 ɫ. 

4. Ȼаɥɸɛа ɂ.Ƚ., ɇаɣɞɵɲ В.М. Ɍɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / 
ɩɨɞ ɪɟɞ. В.М. Вɟɪɟɳаɝɢ. – Мɟɥɢɬɨɩɨɥɶ: ɂɡɞ-ɜɨ МȽПɍ ɢɦ. Ȼ. ɏɦɟɥɶɧɢɰ-
ɤɨɝɨ, 2015. – 236 ɫ. 

5. Маɥɸɬɢɧа Ɍ.П. ɂɧɬɟɪɩɪɟɬаɰɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɥɨ-
ɫɤɢɯ ɮɢɝɭɪ ɜ ɬɨɱɟɱɧɨɦ ɢɫɱɢɫɥɟɧɢɢ: ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 05.01.01. – 
Маɤɟɟɜɤа, 1998. – 227 ɫ. 

6. Ⱦаɜɵɞɟɧɤɨ ɂ.П. Кɨɧɫɬɪɭɢɪɨɜаɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɵɯ ɮɨɪɦ ɦɟɬɨɞɨɦ ɩɨɞɜɢɠɧɨɝɨ ɫɢɦɩɥɟɤɫа: ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 
05.01.01. – Маɤɟɟɜɤа, 2012. – 186 ɫ. 

7. Ȼɟɡɞɿɬɧɢɣ А.Ɉ. Ваɪɿаɬɢɜɧɟ ɞɢɫɤɪɟɬɧɟ ɝɟɨɦɟɬɪɢɱɧɟ ɦɨɞɟɥɸɜаɧɧɹ 
ɧа ɨɫɧɨɜɿ ɝɟɨɦɟɬɪɢɱɧɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɭ ɬɨɱɤɨɜɨɦɭ ɱɢɫɥɟɧɧɿ Ȼаɥɸɛɢ-
ɇаɣɞɢɲа: ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Мɟɥɿɬɨɩɨɥɶ, 2012. – 191 ɫ. 

8. Кɭɱɟɪɟɧɤɨ В.В. Ɏɨɪɦаɥɿɡɨɜаɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɦɨɞɟɥɿ ɧɟɪɟɝɭɥɹɪɧɨʀ 
ɩɨɜɟɪɯɧɿ ɞɥɹ ɝɿɩɟɪɤɿɥɶɤɿɫɧɨʀ ɞɢɫɤɪɟɬɧɨʀ ɫɤɿɧɱɟɧɨʀ ɦɧɨɠɢɧɢ ɬɨɱɨɤ: 
ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Мɟɥɿɬɨɩɨɥɶ, 2013. – 234 ɫ. 

9. Ȼɭɦаɝа А.ɂ. Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɮɢɡɢɤɨ-ɦɟɯаɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦаɬɟɪɢаɥɨɜ ɜ Ȼɇ-ɢɫɱɢɫɥɟɧɢɢ: 
ɞɢɫ. … ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ: 05.23.05 ɢ 05.01.01. – Маɤɟɟɜɤа, 2016. – 164 ɫ. 

10. Кɪɵɫɶɤɨ А.А. Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ 
ɷɤɫɩɥɭаɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɨɧɤɨɫɬɟɧɧɵɯ ɨɛɨɥɨɱɟɤ ɢɧɠɟɧɟɪɧɵɯ ɫɨ-
ɨɪɭɠɟɧɢɣ ɫ ɭɱёɬɨɦ ɧɟɫɨɜɟɪɲɟɧɫɬɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ: ɞɢɫ. … ɤаɧɞ. 
ɬɟɯɧ. ɧаɭɤ: 05.23.01 ɢ 05.01.01. – Маɤɟɟɜɤа, 2016. – 191 ɫ. 

 



 83 

ȽȿɈɆȿɌɊИɑȿɋɄАə ɅАȻɈɊАɌɈɊИə.  

ɁАɄɅАȾɕȼАȿɆ ɈɋɇɈȼɕ 

ȼɨɥɨɲɢɧɨɜ Ⱦɟɧɢɫ ȼɹɱɟɫɥɚɜɨɜɢɱ 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ  

ɢɦ. ɩɪɨɮ. Ɇ.Ⱥ. Ȼɨɧɱ-Ȼɪɭɟɜɢɱɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Ɋаɫɫɦаɬɪɢɜаɸɬɫɹ ɛаɡɨɜɵɟ ɮɭɧɤɰɢɢ ɹɞɪа ɫɢɫɬɟɦɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɋɢɦɩɥɟɤɫ. Пɪɢɜɨɞɹɬɫɹ аɧаɥɢɬɢɱɟɫɤɢɟ ɜɵɪаɠɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧаɬ ɬɨ-
ɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ ɢ ɩɪɹɦɵɯ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɡаɞаɧɢɹ ɷɬɢɯ ɨɛɴɟɤɬɨɜ 
ɦɧɢɦɵɦɢ ɡɧаɱɟɧɢɹɦɢ. ɋɬаɬɶɹ ɫɨɞɟɪɠɢɬ ɛаɡɨɜɵɣ ɦаɬɟɪɢаɥ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɧɢɦа-
ɧɢɹ ɪаɛɨɬɵ ɞɪɭɝɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɯ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡаɞаɱ ɩɪɨɟɤɬɢɜɧɨɣ ɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɩɪɨɫɬɪаɧɫɬɜаɯ ɪаɡɥɢɱɧɵɯ ɪаɡɦɟɪɧɨ-
ɫɬɟɣ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɭɱɟɬа ɦɧɢɦɵɯ ɪɟɲɟɧɢɣ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɩɟɪɟɫɟɱɟɧɢɟ 
ɨɤɪɭɠɧɨɫɬɟɣ, ɩɟɪɟɫɟɱɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɢ ɩɪɹɦɨɣ, ɋɢɦɩɥɟɤɫ. 
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The article covers the basic functionality of the geometric modeling kernel Simplex 
system. The author represents analytical expressions for determining the coordinates of the 
intersection points of circles and straight lines with the possibility of setting these objects 
with imaginary values. This article contains basic material necessary for an understanding of 
the work of other geometrical functions of the system, designed to achieve the challenges of 
the projective and descriptive geometry in spaces of different dimensions with the possibility 
of taking into account the imaginary solutions. 
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Пɪɟɞɫɬаɜɥɹɟɦаɹ ɧа ɫɭɞ ɱɢɬаɬɟɥɟɣ ɫɬаɬɶɹ ɩɨɫɜɹɳɟɧа ɪаɫɫɦɨɬɪɟɧɢɸ 
ɜɨɩɪɨɫɨɜ, ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɯ ɢ ɩɪɢɧɰɢɩɢаɥɶɧɨ ɧɟɫɥɨɠɧɵɯ. В ɧɟɣ ɪаɫ-
ɫɦаɬɪɢɜаɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧаɯɨɠɞɟɧɢɢ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɵɯ ɢ ɨɤɪɭɠ-
ɧɨɫɬɟɣ. Ɋаɫɫɭɠɞɟɧɢɹ ɢ ɜɵɜɨɞɵ, ɤɨɬɨɪɵɟ ɜ ɧɟɣ ɩɪɢɜɟɞɟɧɵ, ɩɪɢɧɰɢɩɢ-
аɥɶɧɨ ɦɨɠɟɬ ɛɟɡ ɨɫɨɛɨɝɨ ɬɪɭɞа ɜɵɩɨɥɧɢɬɶ ɥɸɛɨɣ ɱɟɥɨɜɟɤ, ɢɦɟɸɳɢɣ 
ɦаɬɟɦаɬɢɱɟɫɤɨɟ ɨɛɪаɡɨɜаɧɢɟ ɧа ɭɪɨɜɧɟ ɜɵɩɭɫɤɧɢɤа ɫɪɟɞɧɟɣ ɲɤɨɥɵ. Ɍɟɦ 
ɧɟ ɦɟɧɟɟ аɜɬɨɪ ɫɱɢɬаɟɬ ɜаɠɧɵɦ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢɜɟɫɬɢ ɩɨɞɪɨɛɧɵɟ 
ɪɟɲɟɧɢɹ ɷɬɢɯ ɡаɞаɱ ɩɨ ɰɟɥɨɦɭ ɪɹɞɭ ɩɪɢɱɢɧ. 

Пɟɪɜаɹ ɢ, ɜɢɞɢɦɨ, ɫаɦаɹ ɫɭɳɟɫɬɜɟɧɧаɹ ɩɪɢɱɢɧа ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɷɬɢ ɡаɞаɱɢ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɨɨɛɪаɡɭɸɳɢɦɢ ɜ ɞɟɥɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ 
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ɩɪɨɝɪаɦɦɧɨ-аɩɩаɪаɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɯ ɞɥɹ аɜɬɨɦаɬɢɡаɰɢɢ 
ɪɟɲɟɧɢɹ ɡаɞаɱ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɝɟɨɦɟɬɪɢɢ. ɂɦɟɧɧɨ ɷɬɢ ɢ ɟɳɟ ɧɟɫɤɨɥɶɤɨ 
ɡаɞаɱ ɩɨɞɨɛɧɨɝɨ ɯаɪаɤɬɟɪа ɥɟɠаɬ ɜ ɨɫɧɨɜɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɹɞɪа ɫɢɫɬɟ-
ɦɵ ɋɢɦɩɥɟɤɫ [1], ɩɪɟɞɧаɡɧаɱɟɧɧɨɣ ɞɥɹ ɫɢɧɬɟɡа ɩɪɢɥɨɠɟɧɢɣ, ɪɟаɥɢ-
ɡɭɸɳɢɯ ɦɟɬɨɞɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. 
ɂɦɟɧɧɨ ɷɬɢ ɡаɞаɱɢ ɡаɩɪɨɝɪаɦɦɢɪɨɜаɧɵ ɜ ɫɢɫɬɟɦɟ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 
аɧаɥɢɬɢɱɟɫɤɨɝɨ ɦаɬɟɦаɬɢɱɟɫɤɨɝɨ аɩɩаɪаɬа [2], ɩɨɫɤɨɥɶɤɭ ɢɧɵɯ ɫɪɟɞɫɬɜ 
ɪɟаɥɢɡɨɜаɬɶ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦɵ ɧа ɧɵɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɹɡɵɤаɯ ɨɛɳɟɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ ɩɨɩɪɨɫɬɭ ɧɟɬ. Вɫɟ ɨɫɬаɥɶɧɵɟ ɮɭɧɤɰɢɢ 
ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧɵ, ɢɫɯɨɞɹ ɢɡ ɩɪɢɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɢ 
аɥɝɨɪɢɬɦɨɜ, ɜ ɤɨɬɨɪɵɯ ɢɫɯɨɞɧɵɟ ɮɭɧɤɰɢɢ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɤаɤ ɛаɡɨɜɵɟ 
ɢ «ɧɟɞɟɥɢɦɵɟ». Эɬɨ аɛɫɬɪаɝɢɪɨɜаɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜаɬɟɥɸ ɩɪɢɦɟ-
ɧɹɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɥɹ ɪɟɲɟɧɢɹ ɫɜɨɢɯ ɡаɞаɱ ɜɨ ɜɫɟɣ ɩɪɢɫɭɳɟɣ 
ɷɬɨɦɭ ɦɟɬɨɞɭ ɩɨɥɧɨɬɟ ɢ ɫɢɥɟ. ɏɨɱɟɬɫɹ ɟɳɟ ɪаɡ ɩɨɞɱɟɪɤɧɭɬɶ, ɯɨɬɹ ɩɨɡɢ-
ɰɢɹ ɩɨ ɷɬɨɦɭ ɜɨɩɪɨɫɭ, ɡаɧɢɦаɟɦаɹ аɜɬɨɪɨɦ, ɩɨɞɪɨɛɧɨ ɢɡɥаɝаɥаɫɶ ɜ [3], 
ɱɬɨ «аɧаɥɢɬɢɱɟɫɤɢɣ ɪɟɜɟɪаɧɫ», ɤɨɬɨɪɵɣ ɩɪɢɯɨɞɢɬɫɹ ɞɟɥаɬɶ ɩɪɢ ɪаɡɪа-
ɛɨɬɤɟ ɫɢɫɬɟɦɵ, ɧɟ ɧɨɫɢɬ ɧа ɫɟɛɟ ɱɟɪɬɵ ɮаɬаɥɶɧɨɣ ɧɟɢɡɛɟɠɧɨɫɬɢ. əɡɵɤ 
аɧаɥɢɬɢɤɢ – ɷɬɨ ɧɟ ɹɡɵɤ ɭɫɬɪɨɣɫɬɜа ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦаɲɢɧɵ, ɷɬɨ ɫɢɫ-
ɬɟɦа ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɤɨɬɨɪаɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɫ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 
ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧаɥɨɜ ɜ ɤɨɧɤɪɟɬɧɨɦ ɬɟɯɧɢ-
ɱɟɫɤɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɤɨɬɨɪɨɟ ɜɨɨɛɳɟ ɢ ɪаɡɪаɛаɬɵɜаɥɨɫɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɦаɤɫɢɦаɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬаɤɨɣ ɢɧɬɟɪɩɪɟɬаɰɢɢ. ɇɨ, ɢɫ-
ɯɨɞɹ ɢɡ ɩɪɢɧɰɢɩа ɨɛɪаɬɢɦɨɫɬɢ ɩɪɨɰɟɫɫа ɦɨɞɟɥɢɪɨɜаɧɢɹ [4], «ɡаɩɪɟ-
ɬɢɬɶ» ɢɧɭɸ ɢɧɬɟɪɩɪɟɬаɰɢɸ ɜɨɡɧɢɤаɸɳɢɯ ɜɧɭɬɪɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦа-
ɲɢɧɵ ɫɢɝɧаɥɨɜ ɢ ɫɨɫɬɨɹɧɢɣ ɧɟɥɶɡɹ, ɢ ɞɟɥɨ ɡаɤɥɸɱаɟɬɫɹ ɥɢɲɶ ɜ ɭɞɨɛɫɬɜɟ 
ɩɪɢɦɟɧɟɧɢɹ ɬɨɣ ɢɥɢ ɢɧɨɣ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɜ ɡаɞаɱаɯ ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢ-
ɬɟɥɹ. Пɨɷɬɨɦɭ, ɱɬɨ ɞɥɹ ɨɞɧɨɝɨ – ɜɨɫɟɦɶ ɛаɣɬɨɜ ɫɨ ɡɧаɱɟɧɢɹɦɢ ɞɜɭɯ ɤɨ-
ɨɪɞɢɧаɬ, ɬɨ ɞɥɹ ɞɪɭɝɨɝɨ – ɬɨɱɤа ɫɨ ɜɩɨɥɧɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɦ ɦɟɫɬɨɦ ɧа ɩɥɨɫɤɨɫɬɢ. Пɨɷɬɨɦɭ ɫɩɨɪ ɨ ɬɨɦ, ɱɬɨ ɩɟɪɜɢɱɧɨ, а ɱɬɨ 
ɜɬɨɪɢɱɧɨ ɢ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɩɨɞɱɢɧɟɧɧɨ, ɛɟɫɩɨɥɟɡɟɧ. Эɬɨ ɞɜɟ ɫɬɨɪɨɧɵ 
ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɦɟɞаɥɢ, ɤаɠɞɭɸ ɢɡ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟ-
ɧɹɬɶ ɬаɦ, ɝɞɟ ɷɬɨ ɧа ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɧаɢɛɨɥɟɟ ɪаɰɢɨɧаɥɶɧɨ. 

Пɪɟɞɫɬаɜɥɹɟɦɵɣ ɜ ɫɬаɬɶɟ ɦаɬɟɪɢаɥ ɩɨɡɜɨɥɢɬ ɡаɢɧɬɟɪɟɫɨɜаɧɧɨɦɭ 
ɱɢɬаɬɟɥɸ ɢɫɩɨɥɶɡɨɜаɬɶ ɟɝɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ, ɜɨɡɦɨɠɧɨ, ɫɨɡɞаɬɶ ɫɨɛɫɬ-
ɜɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ ɫɪɟɞɫɬɜа ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. 
Вɨ ɜɫɹɤɨɦ ɫɥɭɱаɟ ɧɟ ɧɭɠɧɨ ɛɭɞɟɬ ɢɡɨɛɪɟɬаɬɶ ɬɨ, ɜ ɱɟɦ ɦɨɠɧɨ ɪаɡɨ-
ɛɪаɬɶɫɹ ɢ ɢɫɩɨɥɶɡɨɜаɬɶ ɩɨ ɧаɡɧаɱɟɧɢɸ. ɋɟɤɪɟɬɨɜ ɡɞɟɫɶ ɧɢɤаɤɢɯ ɧɟɬ: ɦа-
ɬɟɦаɬɢɤа – ɨɧа ɞɥɹ ɜɫɟɯ ɢ ɞɥɹ ɤаɠɞɨɝɨ. В ɷɬɨɦ, ɫɨɛɫɬɜɟɧɧɨ, ɫɨɫɬɨɢɬ ɜɬɨ-
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ɪаɹ ɩɪɢɱɢɧа, ɩɨ ɤɨɬɨɪɨɣ ɩɭɛɥɢɤаɰɢɹ ɦаɬɟɪɢаɥа ɫɬаɬɶɢ ɜɢɞɢɬɫɹ ɰɟɥɟɫɨ-
ɨɛɪаɡɧɨɣ. 

ɂ ɜɫɟ ɠɟ, ɧɟɫɦɨɬɪɹ ɧа ɨɛɳɟɢɡɜɟɫɬɧɨɫɬɶ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ, ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɜ ɫɬаɬɶɟ, ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɢɯ ɨɫɜɟ-
ɳɟɧɢɢ ɛɭɞɟɬ ɩɪɢɦɟɧɟɧ ɩɨɞɯɨɞ, ɨɬɤɪɵɜаɸɳɢɣ ɩɟɪɟɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɝɟɨɦɟɬɪɢɟɣ ɧɨɜɵɟ ɝɨɪɢɡɨɧɬɵ. Ɂаɞаɱɢ ɛɭɞɭɬ ɪаɫɫɦаɬɪɢɜаɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪаɡɨɜаɧɢɹ ɤɨɦɩɥɟɤɫɧɨɡɧаɱɧɵɯ ɪɟɲɟɧɢɣ. ɇɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɢ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ ɜаɠɧɨɫɬɶ ɭɱɟɬа ɦɧɢɦɨɫɬɟɣ ɜ ɝɟɨɦɟɬɪɢɢ ɧɟɨɞ-
ɧɨɤɪаɬɧɨ ɩɨɞɱɟɪɤɢɜаɥɢ ɜ ɫɜɨɢɯ ɪаɛɨɬаɯ А.Ƚ. Ƚɢɪɲ, В.А. Кɨɪɨɬɤɢɣ 
ɢ ɞɪɭɝɢɟ ɭɱɟɧɵɟ [5–10]. ɍɱɟɬ ɬаɤɢɯ ɪɟɲɟɧɢɣ ɜ ɛаɡɨɜɵɯ ɮɭɧɤɰɢɹɯ ɫɢɫ-
ɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɪаɡ ɢ ɧаɜɫɟɝɞа ɢɡɛаɜɢɬɶɫɹ ɨɬ ɩɪɨɛɥɟɦɵ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
(ɢɥɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ, а ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢ ɧɟɩɨɧɹɬɧɨɫɬɢ 
ɰɟɥɟɣ ɷɬɨɝɨ ɬɪɭɞа) ɩɪаɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɹɬɶ ɤɨɦɩɥɟɤɫɧɭɸ ɝɟɨɦɟɬɪɢɸ ɧа-
ɪɹɞɭ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ. Пɪɨɝɪаɦɦɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɩɨɡɜɨɥɹɟɬ ɧɟ ɪаɡɥɢ-
ɱаɬɶ ɜ ɩɪɢɧɰɢɩɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɢ ɦɧɢɦɵɟ ɨɛɪаɡɵ ɢ ɞɟɣɫɬɜɨɜаɬɶ ɫ ɧɢ-
ɦɢ, ɢɫɯɨɞɹ ɢɡ ɨɛɳɢɯ ɩɨɡɢɰɢɣ. ȿɳɟ ɛɨɥɟɟ ɜаɠɧɨ ɬɨ, ɱɬɨ ɫɨɝɥаɫɨɜаɧɢɟ ɢ 
ɨɬɞɟɥɶɧɨɟ ɪаɫɫɦɨɬɪɟɧɢɟ ɫɥɭɱаɟɜ ɜɵɪɨɠɞɟɧɢɹ ɪɟɲɟɧɢɣ ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ 
ɱɬɨ-ɬɨ ɫ ɱɟɦ-ɬɨ ɧɟ ɩɟɪɟɫɟɤɥɨɫɶ, ɛɨɥɟɟ ɧɢɤɨɝɨ ɬɹɝɨɬɢɬɶ ɧɟ ɛɭɞɟɬ. Ɋɟɲɟ-
ɧɢɟ ɩɨɥɭɱɢɬɫɹ ɨɛɹɡаɬɟɥɶɧɨ, ɩɭɫɬɶ ɢ ɦɧɢɦɨɟ, ɧɨ ɞɨɫɬɭɩɧɨɟ ɞɥɹ ɢɫɩɨɥɶ-
ɡɨɜаɧɢɹ. Ɂаɞаɱɢ ɬаɤɨɝɨ ɬɢɩа аɤɬɭаɥɶɧɵ, ɧɨ ɢɦ ɩɨɤа ɧɟɬ ɦɟɫɬа ɜ CAD-
ɫɢɫɬɟɦаɯ ɢɡ-ɡа ɧɟɞɨɫɬаɬɨɱɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ, ɧɟ ɝɨɜɨɪɹ ɭɠɟ ɨ ɩɪɨ-
ɝɪаɦɦɧɨɣ ɩɪɨɪаɛɨɬɤɟ ɜɨɩɪɨɫа. Кɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɛаɜɢɥɢ ɧа-
ɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɨɬ ɰɢɪɤɭɥɹ ɢ ɥɢɧɟɣɤɢ, ɤаɤ аɧаɥɢɬɢɤɭ ɨɬ ɫɱɟ-
ɬɨɜ ɢ аɪɢɮɦɨɦɟɬɪɨɜ, ɢ ɞаɥɢ ɩɪɢɧɰɢɩɢаɥɶɧɨ ɧɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. Пɨɪа 
ɡаɛɵɬɶ ɷɬɭ ɭɫɬаɪɟɜɲɭɸ аɫɫɨɰɢаɰɢɸ! Мɟɬɨɞ ɨɫɬаɥɫɹ, а ɢɧɫɬɪɭɦɟɧɬаɥɶ-
ɧɵɟ ɫɪɟɞɫɬɜа ɧɟɨɝɪаɧɢɱɟɧɧɨ ɪаɫɲɢɪɢɥɢɫɶ. Пɨɷɬɨɦɭ ɧɟɥɶɡɹ ɧɟ ɫɨɝɥа-
ɫɢɬɶɫɹ ɫ ɦɧɟɧɢɟɦ Ƚ.ɋ. ɂɜаɧɨɜа, ɩɪɨɡɜɭɱаɜɲɢɦ ɧа ɷɬɨɣ ɤɨɧɮɟɪɟɧ-
ɰɢɢ [11]. ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɩɪɟɜɪаɳаɟɬɫɹ ɜ ɝɟɨɦɟɬɪɢɸ ɧɨɜɨɝɨ 
ɬɢɩа, ɜ ɫɨɜɪɟɦɟɧɧɭɸ ɢɧɮɨɪɦаɰɢɨɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ, ɨɬɤɪɵɜаɹ ɜɫɟ ɧɨɜɵɟ 
ɢ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɫɥɨɠɧɵɯ ɡаɞаɱ. ɇаɫɬɨɹɳаɹ ɫɬаɬɶɹ – 
ɦаɥɟɧɶɤаɹ ɤɪɭɩɢɰа ɜ ɷɬɨɦ ɞɟɥɟ. Эɬɨ ɬɪɟɬɶɹ ɩɪɢɱɢɧа. 

ɑɟɬɜɟɪɬаɹ ɩɪɢɱɢɧа ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɛɟɡɭɫɥɨɜɧɨ ɜɧɢɦа-
ɬɟɥɶɧɨɦ ɢ ɜɞɭɦɱɢɜɨɦ ɩɪɨɱɬɟɧɢɢ ɦаɬɟɪɢаɥа ɩɪɟɞɩɨɥаɝаɟɦɨɝɨ ɰɢɤɥа ɩɟ-
ɪɟɞ ɱɢɬаɬɟɥɟɦ ɨɬɤɪɨɟɬɫɹ ɤаɪɬɢɧа, ɨɩɢɫɵɜаɸɳаɹ ɬɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ 
ɫ ɞаɜɧɨ ɢɡɜɟɫɬɧɵɦɢ ɜɫɟɦ ɧаɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɨɛɪаɡаɦɢ ɜ ɢɫɱɟɪɩɵ-
ɜаɸɳɟɣ ɩɨɥɧɨɬɟ ɢ ɜɡаɢɦɨɫɜɹɡɢ. ɇɟɞаɪɨɦ ɧаɪɨɞɧаɹ ɦɭɞɪɨɫɬɶ ɝɥаɫɢɬ, 
ɱɬɨɛɵ ɱɬɨ-ɬɨ ɫɩɪɹɬаɬɶ ɩɨɧаɞɟɠɧɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɨɠɢɬɶ ɷɬɨ ɱɬɨ-ɬɨ ɧа 
ɫаɦɨɟ ɜɢɞɧɨɟ ɦɟɫɬɨ. Пɨɷɬɨɦɭ ɢ ɩɨɢɫɤɢ ɧаɲɢ ɛɭɞɟɦ ɜɟɫɬɢ ɜ ɧаɩɪаɜɥɟ-
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ɧɢɢ, ɱɬɨ ɥɟɠɢɬ ɩɪɹɦɨ ɩɟɪɟɞ ɧаɦɢ. Эɬɢ ɩɨɢɫɤɢ ɩɪɢɜɟɞɭɬ ɧаɫ ɤ ɥɸɛɨɩɵɬ-
ɧɵɦ ɪɟɡɭɥɶɬаɬаɦ: ɨɛɨɛɳɟɧɢɸ ɡаɞаɱɢ Аɩɨɥɥɨɧɢɹ ɢ ɞɪɭɝɢɯ ɬɟɫɧɨ ɫɜɹɡаɧ-
ɧɵɯ ɫ ɧɟɣ ɡаɞаɱ [12–18], ɪаɫɤɪɵɬɢɸ ɮɭɧɞаɦɟɧɬаɥɶɧɨɫɬɢ ɟɟ ɩɪɨɹɜɥɟɧɢɣ 
ɜ ɝɟɨɦɟɬɪɢɢ ɩɪɨɟɤɬɢɜɧɨɣ, ɩɨɥɧɨɦɭ ɪɟɲɟɧɢɸ ɢ ɨɛɴɹɫɧɟɧɢɸ ɡаɞаɱɢ 
Ɏɟɪɦа [19] ɨ ɤаɫаɧɢɢ ɫɮɟɪ ɫ ɭɱɟɬɨɦ ɦɧɢɦɵɯ ɜɨɡɧɢɤаɸɳɢɯ ɜ ɷɬɨɣ ɡаɞаɱɟ 
ɨɛɪаɡɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɦɧɨɝɨɦɟɪɧɵɦ аɧаɥɨɝаɦ ɷɬɨɣ ɡа-
ɞаɱɢ). Ȼɭɞɟɬ ɞаɧɨ ɨɛɴɹɫɧɟɧɢɟ ɜɡаɢɦɨɫɜɹɡɢ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɧɜɟɪɫɢɢ 
ɢ ɫɜɨɣɫɬɜ ɩɪɨɟɤɬɢɜɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɟɞɫɬаɜɥɟɧɨ ɨɛɨɫɧɨɜаɧɢɟ ɩɪɢɱɢɫɥɟ-
ɧɢɹ ɤ ɤɥаɫɫɭ ɫɮɟɪ Ⱦаɧɞɟɥɟɧа [20] ɫɮɟɪ, ɪаɧɟɟ ɤ ɧɢɦ ɧɟ ɨɬɧɨɫɹɳɢɯɫɹ, 
ɛɭɞɭɬ ɪɟɲɟɧɵ ɢ ɞɪɭɝɢɟ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɷɬɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɡаɞаɱɢ. 

Ȼɟɡɭɫɥɨɜɧɨ, ɢɡɥɨɠɟɧɢɟ ɜɫɟɝɨ ɬɨɝɨ, ɨ ɱɟɦ ɛɵɥɨ ɬɨɥɶɤɨ ɱɬɨ ɡаɹɜɥɟ-
ɧɨ, – ɨɱɟɧɶ ɛɨɥɶɲаɹ ɢ ɫɤɪɭɩɭɥɟɡɧаɹ ɪаɛɨɬа. ɀɢɡɧɶ ɜɦɟɲɢɜаɟɬɫɹ ɜ ɩɥа-
ɧɵ ɢ ɧɟ ɜɫɟɝɞа ɩɨɡɜɨɥɹɟɬ ɪɟаɥɢɡɨɜаɬɶ ɡаɞɭɦаɧɧɨɟ. ɂ ɜɫɟ ɠɟ ɧаɞɨ ɧаɱɢ-
ɧаɬɶ. Ⱦаɧɧаɹ ɫɬаɬɶɹ – ɩɟɪɜаɹ, ɩɨɫɜɹɳɟɧɧаɹ ɪаɫɫɦɨɬɪɟɧɢɸ ɜɨɩɪɨɫɨɜ, ɛɟɡ 
ɤɨɬɨɪɵɯ ɜɨɫɩɪɢɹɬɢɟ ɜɫɟɝɨ ɬɨɝɨ, ɨ ɱɟɦ ɩɪɟɞɩɨɥаɝаɟɬɫɹ ɪаɫɫɤаɡаɬɶ, ɛɵɥɨ 
ɛɵ ɞɟɥɨɦ ɡаɬɪɭɞɧɢɬɟɥɶɧɵɦ. 

Вɫɟ, ɨ ɱɟɦ ɩɨɣɞɟɬ ɪɟɱɶ ɞаɥɟɟ, ɧɟ ɹɜɥɹɟɬɫɹ ɱɟɦ-ɬɨ ɩɪɢɧɰɢɩɢаɥɶɧɨ 
ɫɥɨɠɧɵɦ, ɧɟɩɨɡɧаɜаɟɦɵɦ, ɬɪɟɛɭɸɳɢɦ ɤаɤɢɯ-ɬɨ ɨɫɨɛɵɯ ɡɧаɧɢɣ. ɇɟɥɶɡɹ 
ɫɤаɡаɬɶ, ɱɬɨ ɢɡɥɨɠɟɧɢɟ ɡаɬɪɨɧɟɬ ɜɫɟ ɜɨɩɪɨɫɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨɛɪаɡɨɜ ɧа 
ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ɉɛɳɢɟ ɜɨɩɪɨɫɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɦɧɢɦɨɫɬɟɣ, ɪа-
ɡɭɦɟɟɬɫɹ, ɫɥɨɠɧɵ ɢ ɫаɦɢ ɩɨ ɫɟɛɟ, ɟɳɟ ɛɨɥɟɟ ɧɟɩɪɨɫɬɨ ɩɪɟɞɥɨɠɢɬɶ ɫɪɟɞ-
ɫɬɜа ɞɥɹ аɜɬɨɦаɬɢɡаɰɢɢ ɬаɤɢɯ ɡаɞаɱ ɢ ɫɞɟɥаɬɶ ɢɯ ɬаɤɢɦɢ, ɱɬɨɛɵ ɨɧɢ ɛɵ-
ɥɢ ɩɨɧɹɬɧɵɦɢ ɢ ɭɞɨɛɧɵɦɢ. ɇɨ ɫɢɬɭаɰɢɹ ɤаɤ ɪаɡ ɢ ɢɧɬɟɪɟɫɧа ɬɟɦ, ɱɬɨ 
ɧаɱɢɧаɬɶ ɦɨɠɧɨ ɫ ɩɪɨɫɬɨɝɨ. Вɨ ɜɫɟɦ ɦɨɠɧɨ ɪаɡɨɛɪаɬɶɫɹ ɢ ɞаɠɟ ɩɨɜɬɨ-
ɪɢɬɶ, ɨɛɥаɞаɹ ɨɛɵɱɧɨɣ ɦаɬɟɦаɬɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɨɣ ɢ, ɤɨɧɟɱɧɨ, ɠɟɥаɧɢ-
ɟɦ. Ⱦɥɹ ɷɬɨɝɨ ɟɫɬɶ ɢɧɫɬɪɭɦɟɧɬɵ, ɟɫɬɶ ɩɪɢɦɟɪɵ ɢ ɟɫɬɶ ɧɟɨɛɵɱаɣɧɵɣ 
ɩɪɨɫɬɨɪ ɞɥɹ ɬɜɨɪɱɟɫɬɜа. Эɬɨ ɩɹɬɨɟ. 

ɂ ɲɟɫɬɨɟ, ɨɱɟɧɶ ɱаɫɬɨ ɨɬ ɤɨɥɥɟɝ ɞɨɜɨɞɢɬɫɹ ɫɥɵɲаɬɶ ɨ ɬɨɦ, ɱɬɨ ɧа-
ɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɫɥɟɞɭɟɬ ɩɪɟɩɨɞаɜаɬɶ ɩаɪаɥɥɟɥɶɧɨ ɫ ɝɟɨɦɟɬɪɢ-
ɟɣ аɧаɥɢɬɢɱɟɫɤɨɣ ɢ ɞаɠɟ ɩɪɟɞɩɨɱɟɫɬɶ ɜɬɨɪɭɸ ɩɟɪɜɨɣ. 

Кɨɪɧɢ ɷɬɨɣ ɬɟɧɞɟɧɰɢɢ ɭɯɨɞɹɬ ɤ Ƚаɫɩаɪɭ Мɨɧɠɭ – ɨɬɰɭ-ɨɫɧɨɜаɬɟ-
ɥɸ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Ɉɧ ɫɱɢɬаɥ ɫɨɟɞɢɧɟɧɢɟ ɜɨɩɪɨɫɨɜ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ аɧаɥɢɬɢɤɢ ɜаɠɧɵɦ ɞɟɥɨɦ. Пɨɹɜɥɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ 
ɩɨɞɥɢɥɨ ɦаɫɥа ɜ ɨɝɨɧɶ, ɪɟаɥɢɡаɰɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɮɨɪɦɟ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪаɦɦɵ ɛɟɡ ɩɟɪɟɜɨɞа ɜ аɧаɥɢɬɢɱɟɫɤɢɣ ɜɢɞ ɛɵɥɨ ɧɟ-
ɜɨɡɦɨɠɧɵɦ – ɹɡɵɤɢ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ ɬɪɟɛɨɜаɥɢ ɩɪɟɞɫɬаɜɥɟɧɢɹ аɧа-
ɥɢɬɢɱɟɫɤɨɣ ɡаɩɢɫɢ. Ɍаɤɢɟ ɹɡɵɤɢ, ɤаɤ Ƚɪаɮɨɪ [20] ɢ ɎАП-КɎ [21], ɞа 
ɢ ɦɧɨɝɢɟ ɢɦ ɩɨɞɨɛɧɵɟ ɩɪɨɝɪаɦɦɧɵɟ ɪɟɲɟɧɢɹ ɤаɪɞɢɧаɥɶɧɨ ɫɢɬɭаɰɢɸ 
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ɢɡɦɟɧɢɬɶ ɧɟ ɦɨɝɥɢ, ɬаɤ ɢɥɢ ɢɧаɱɟ ɜ ɧɢɯ ɧɟ ɫɨɛɥɸɞаɥаɫɶ ɟɫɬɟɫɬɜɟɧɧаɹ 
ɩɪɢɪɨɞа ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞа, ɯɨɬɹ, ɛɟɡɭɫɥɨɜɧɨ, ɜ ɫɜɨɟ ɜɪɟɦɹ ɷɬɢ 
ɪаɡɪаɛɨɬɤɢ ɛɵɥɢ ɪɟɜɨɥɸɰɢɨɧɧɵɦɢ, ɢ ɨɧɢ ɜɧɟɫɥɢ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥаɞ 
ɜ ɞɟɥɨ ɪаɡɜɢɬɢɹ ɢɞɟɣ аɜɬɨɦаɬɢɡаɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. Вɩɪɨɱɟɦ, 
ɭɱɢɬɶ ɜɫɟɯ ɢɧɠɟɧɟɪɧɵɯ ɪаɛɨɬɧɢɤɨɜ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɸ ɨɤаɡаɥɨɫɶ ɧɟ 
ɫɥɢɲɤɨɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɟɥɨɦ ɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɪɭɝɢɦ ɨɛɥаɫɬɹɦ 
ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɂ ɩɨ ɬɟɦ ɠɟ ɩɪɢɱɢɧаɦ. ɂɦɟɧɧɨ ɷɬɢɦ ɨɛɴ-
ɹɫɧɹɟɬɫɹ ɩɨɹɜɥɟɧɢɟ ɧа ɪɵɧɤɟ ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɵɯ ɫɢɫɬɟɦ ɪɟ-
ɲɟɧɢɹ ɡаɞаɱ, ɢɦɢɬɢɪɭɸɳɢɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ ɩɪɢɟɦɵ ɪаɛɨɬɵ ɤɨɧɟɱ-
ɧɨɝɨ ɩɨɥɶɡɨɜаɬɟɥɹ. В ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪа ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɜɢɪɬɭаɥɶɧɭɸ 
ɥаɛɨɪаɬɨɪɢɸ LabView [22]. ɋɢɫɬɟɦа ɋɢɦɩɥɟɤɫ, ɪаɡɪаɛаɬɵɜаɟɦаɹ аɜɬɨ-
ɪɨɦ, ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɣ ɠɟ ɤаɬɟɝɨɪɢɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

Ȼɵɬɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ аɧаɥɢɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɩɪɨɳɟ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɨɝɨ ɢ ɭɱаɳɢɟɫɹ ɩɨɧɢɦаɸɬ ɟɝɨ ɫ ɦɟɧɶɲɢɦɢ ɡаɬɪɭɞɧɟɧɢɹɦɢ, ɱɬɨ 
ɷɬɨ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɛɨɥɟɟ ɭɧɢɜɟɪɫаɥɶɧɨ, ɱɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ.  
Вɨɩɪɨɫ ɷɬɨɬ ɞɢɫɤɭɫɫɢɨɧɧɵɣ, ɢ ɢɫɬɢɧа ɥɟɠɢɬ ɝɞɟ-ɬɨ ɩɨɫɟɪɟɞɢɧɟ. Аɜɬɨɪ 
ɞаɧɧɨɣ ɫɬаɬɶɢ, ɧаɩɪɢɦɟɪ, ɩɪɟɞɩɨɱɢɬаɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ аɧаɥɢ-
ɬɢɱɟɫɤɢɦ. ɇɢɠɟɫɥɟɞɭɸɳɢɣ ɦаɬɟɪɢаɥ ɩɨɜɟɫɬɜɭɟɬ ɨ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɹɜ-
ɥɟɧɢɹɯ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɪɨɫɬɵɯ: ɨ ɩɟɪɟɫɟɱɟɧɢɹɯ ɨɤɪɭɠɧɨɫɬɟɣ ɢ ɩɪɹɦɵɯ. 
ɇɨ ɞаɠɟ ɷɬɢ ɩɪɨɫɬɵɟ ɡаɞаɱɢ, ɪɟɲɟɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤаɪаɧɞаɲа 
ɢ ɥɢɫɬа ɛɭɦаɝɢ (ɤɨɦɩɶɸɬɟɪɵ ɜ ɫɬɨɪɨɧɭ!), ɥɟɝɤɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɭɸɬ ɱɢ-
ɬаɬɟɥɸ, ɫɤɨɥɶ ɦɧɨɝɨ ɧɭɠɧɨ ɩɨɬɪаɬɢɬɶ ɫɢɥ ɧа ɬɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɨɨɪ-
ɞɢɧаɬɵ ɬɨɱɟɤ, ɜɵɱɢɫɥɹɹ ɢɯ ɩɨ ɮɨɪɦɭɥаɦ ɫɬɨɥɛɢɤɨɦ (ɢ ɬаɛɥɢɰаɦ Ȼɪаɞɢ-
ɫа, ɦɟɠɞɭ ɩɪɨɱɢɦ), ɢ ɫɤɨɥɶ ɥɟɝɤɨ ɢɯ ɩɨɥɭɱɢɬɶ, ɟɫɥɢ ɜɡɹɬɶ ɰɢɪɤɭɥɶ ɢ ɥɢ-
ɧɟɣɤɭ ɢ ɧаɱɟɪɬɢɬɶ ɬɪɟɛɭɟɦɵɟ ɨɤɪɭɠɧɨɫɬɢ ɢ ɩɪɹɦɵɟ. 

ɑаɫɬɨ ɦɨɠɧɨ ɭɫɥɵɲаɬɶ, ɱɬɨ ɪɟɡɭɥɶɬаɬ ɧа ɤɨɦɩɶɸɬɟɪɟ ɦɨɠɧɨ ɩɨ-
ɥɭɱɢɬɶ ɫ ɥɸɛɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ. ɇɨ, ɭɜɵ, ɷɬɨ ɧɟ ɬаɤ! ɋɤɨɥɶɤɨ ɧɢ ɜɵ-
ɱɢɫɥɹɣ ɤɜаɞɪаɬɧɵɣ ɤɨɪɟɧɶ ɢɡ ɞɜɭɯ, ɜɨɡɜɨɞɹ ɡаɬɟɦ ɪɟɡɭɥɶɬаɬ ɜ ɤɜаɞɪаɬ, 
ɢɫɯɨɞɧɨɣ ɞɜɨɣɤɢ ɧɟ ɩɨɥɭɱɢɲɶ. А ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɱɬɨ-ɬɨ ɧɟ ɩɟɪɟɫɟɱɟɬɫɹ 
ɢɥɢ ɩɟɪɟɫɟɱɟɬɫɹ, ɧɨ ɧɟ ɬаɦ, ɝɞɟ ɧаɞɨ. ɋɥɵɲɢɬɫɹ ɭɩɪɟɤ: ɡаɱɟɦ, ɞɟɫɤаɬɶ, 
ɬаɤаɹ ɬɨɱɧɨɫɬɶ ɜ ɩɹɬɢɞɟɫɹɬɨɦ ɡɧаɤɟ. Ɉɤɪɭɝɥɢɬɟ! Мɨɠɧɨ, ɤɨɧɟɱɧɨ, ɢ ɨɤ-
ɪɭɝɥɢɬɶ, ɧɨ ɝɞɟ ɞɥɹ ɷɬɨɝɨ ɨɫɧɨɜаɧɢɹ? ɇɟ ɩɪɢɜɟɞɟɬ ɥɢ ɢɝɧɨɪɢɪɨɜаɧɢɟ ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɨ-ɤаɱɟɫɬɜɟɧɧɨɝɨ ɩɟɪɟɯɨɞа ɤ ɤаɬаɫɬɪɨɮɟ ɫ ɧɟɩɪɨɝɧɨɡɢɪɭɟɦɵ-
ɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ? 

Пɨɞɵɬɨɠɢɜаɹ ɢɡɥɨɠɟɧɧɨɟ, ɫɥɟɞɭɟɬ ɡаɤɥɸɱɢɬɶ, ɱɬɨ ɦɟɬɨɞɢɱɟɫɤаɹ 
ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡа-
ɞаɱ – ɞɟɥɨ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɩɪɟɞɩɨɱɬɟɧɢɣ ɢ ɩɟɞаɝɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ. 
Аɧаɥɢɬɢɱɟɫɤɢɟ ɡаɜɢɫɢɦɨɫɬɢ ɜ ɨɞɧɢɯ ɫɢɫɬɟɦаɯ ɤɨɨɪɞɢɧаɬ ɩɪɨɫɬɵ, ɜ ɞɪɭ-
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ɝɢɯ ɫɢɫɬɟɦаɯ, ɧаɨɛɨɪɨɬ, ɫɥɨɠɧɵ. В ɨɬɥɢɱɢɟ, ɤɫɬаɬɢ, ɨɬ ɩɪɨɱɟɪɱɟɧɧɵɯ 
ɧа ɛɭɦаɝɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɪаɡɨɜ. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɠɧɨɟ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɨɱɟɧɶ ɛɵɫɬɪɨ ɨɛɪаɫɬаɟɬ «ɦɧɨɝɨɷɬаɠɧɨɣ» аɧаɥɢɬɢ-
ɤɨɣ, ɡа ɤɨɬɨɪɨɣ ɜɟɫɶɦа ɧɟɩɪɨɫɬɨ ɭɜɢɞɟɬɶ ɫɭɬɶ ɪɟɲɟɧɢɹ ɡаɞаɱɢ. Вɩɪɨ-
ɱɟɦ, ɤаɤ ɝɨɜɨɪɢɬ ɟɳɟ ɨɞɧа ɧаɪɨɞɧаɹ ɦɭɞɪɨɫɬɶ, – ɧа ɜɤɭɫ ɢ ɰɜɟɬ ɬɨɜа-
ɪɢɳɟɣ ɧɟɬ. Мɨɠɟɬ ɛɵɬɶ, ɤɨɦɭ-ɬɨ ɩɪɨɫɬɨ ɧɪаɜɢɬɫɹ ɫɱɢɬаɬɶ – ɢ ɫɥаɜа 
Ȼɨɝɭ! В ɤɨɧɰɟ ɤɨɧɰɨɜ, ɞаɧɧаɹ ɫɬаɬɶɹ ɬɨɠɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɝɟɨɦɟɬɪɢɸ 
ɛɟɡ ɟɞɢɧɨɝɨ ɱɟɪɬɟɠа. Ɏɨɪɦɭɥɵ ɢ ɬɨɥɶɤɨ… 

Ɂаɞаɱа ɨ ɧаɯɨɠɞеɧии ɤɨɨɪɞиɧаɬ ɬɨɱеɤ ɩеɪеɫеɱеɧия ɞɜɭɯ ɨɤ-

ɪɭɠɧɨɫɬеɣ 

Пɭɫɬɶ ɧа ɩɥɨɫɤɨɫɬɢ ɞɜɟ ɨɤɪɭɠɧɨɫɬɢ ɡаɞаɧɵ ɫɜɨɢɦɢ ɰɟɧɬɪаɦɢ 
ɢ ɪаɞɢɭɫаɦɢ. Вɜɟɞɟɦ ɞɟɤаɪɬɨɜɭ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧаɬ ɢ ɨɛɨɡɧаɱɢɦ ɤɨɨɪ-
ɞɢɧаɬɵ ɰɟɧɬɪɨɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɨɤɪɭɠɧɨɫɬɢ ɱɟɪɟɡ ɜɟɥɢɱɢɧɵ (xc1, yc1) 
ɢ (xc2, yc2), а ɪаɞɢɭɫɵ ɨɤɪɭɠɧɨɫɬɟɣ ɱɟɪɟɡ R1 ɢ R2. Вɫɟ ɜɟɥɢɱɢɧɵ ɩɪɟɞɩɨ-
ɥаɝаɸɬɫɹ ɤɨɦɩɥɟɤɫɧɨɡɧаɱɧɵɦɢ. Ɂаɩɢɲɟɦ ɫɢɫɬɟɦɭ ɢɡ ɞɜɭɯ ɭɪаɜɧɟ-
ɧɢɣ (1), ɤаɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ, ɜɡɹɬɨɟ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟ-
ɧɢɟ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɢ, ɢɧɰɢɞɢɞɟɧɬɧɨɣ ɨɩɢɫɵɜаɟɦɨɣ ɷɬɢɦ ɭɪаɜɧɟɧɢɟɦ 
ɨɤɪɭɠɧɨɫɬɢ. Ɂаɦɟɬɢɦ, ɱɬɨ ɢɡɧаɱаɥɶɧɨ ɩɪɟɞɩɨɥаɝаɟɬɫɹ, ɱɬɨ ɧɢ ɨɞɢɧ ɢɡ 
ɰɟɧɬɪɨɜ ɨɤɪɭɠɧɨɫɬɟɣ ɧɟ ɩɨɞɪаɡɭɦɟɜаɟɬɫɹ ɫɨɜɩаɞаɸɳɢɦ ɫ ɰɟɧɬɪɨɦ ɫɢɫ-
ɬɟɦɵ ɤɨɨɪɞɢɧаɬ. 

 

 (1)

Ɋɟɲɢɦ ɷɬɭ ɫɢɫɬɟɦɭ. Ɋаɫɤɪɨɟɦ ɤɜаɞɪаɬɵ ɩɪɢ ɫɤɨɛɤаɯ. Пɨɥɭɱɢɦ 
ɫɢɫɬɟɦɭ ɭɪаɜɧɟɧɢɣ (2), ɷɤɜɢɜаɥɟɧɬɧɭɸ ɢɫɯɨɞɧɨɣ, ɫ ɪаɡɞɟɥɟɧɢɟɦ ɩɟɪɟ-
ɦɟɧɧɵɯ ɩɨ ɫɬɟɩɟɧɹɦ:  

 

(2)

Вɵɱɬɟɦ ɜɬɨɪɨɟ ɭɪаɜɧɟɧɢɟ ɢɡ ɩɟɪɜɨɝɨ. Пɨɥɭɱɢɦ ɭɪаɜɧɟɧɢɟ:  

. (3) 

Пɟɪɟɝɪɭɩɩɢɪɭɟɦ ɤɨɦɩɨɧɟɧɬɵ ɭɪаɜɧɟɧɢɹ ɬаɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨɛɵ 
ɪаɡɞɟɥɢɬɶ ɩɟɪɟɦɟɧɧɵɟ ɢ ɫɜɨɛɨɞɧɵɟ ɱɥɟɧɵ. 

     .  (4) 
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Ɉɛɨɡɧаɱɢɦ ɱɟɪɟɡ Δx ɢ Δy ɩɪɢɪаɳɟɧɢɹ ɤɨɨɪɞɢɧаɬ ɰɟɧɬɪɨɜ ɨɤɪɭɠɧɨ-
ɫɬɟɣ ɩɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɦ ɨɫɹɦ:  

,    . (5) 

ɑɥɟɧɵ, ɡаɩɢɫаɧɧɵɟ ɜ ɩɪаɜɨɣ ɱаɫɬɢ ɭɪаɜɧɟɧɢɹ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɟɞ-
ɫɬаɜɥɹɸɬ ɫɨɛɨɣ ɫɜɨɛɨɞɧɭɸ ɨɬ x ɢɥɢ y ɜɟɥɢɱɢɧɭ z:  

. (6) 

ɋɥɟɞɭɟɬ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɧа ɬɨ, ɱɬɨ ɜɧɟ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɢɥɢ ɤɨɦɩɥɟɤɫɧɵɦɢ ɛɭɞɭɬ ɩɟɪɟɦɟɧɧɵɟ ɩɪаɜɨɣ ɱаɫɬɢ 
ɮɨɪɦɭɥɵ (6), ɢɯ ɜɨɡɜɟɞɟɧɢɟ ɜɨ ɜɬɨɪɭɸ ɫɬɟɩɟɧɶ ɨɛɟɫɩɟɱɢɬ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɨɫɬɶ ɜɟɥɢɱɢɧɵ z. 

Пɪɟɞɫɬаɜɢɦ ɭɪаɜɧɟɧɢɟ (4) ɫ ɭɱɟɬɨɦ ɜɜɟɞɟɧɧɵɯ ɨɛɨɡɧаɱɟɧɢɣ (5) ɢ (6) 
ɜ ɮɨɪɦɟ (7):  

. (7) 

Вɵɪаɡɢɦ ɩɟɪɟɦɟɧɧɭɸ ɯ ɱɟɪɟɡ ɩɟɪɟɦɟɧɧɭɸ y. 

. (8)

Пɨɞɫɬаɜɢɦ ɜɵɪаɠɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɞɥɹ x, ɜ ɩɟɪɜɨɟ ɭɪаɜɧɟɧɢɟ ɫɢɫ-
ɬɟɦɵ (1). Пɨɥɭɱɢɦ ɡаɩɢɫɶ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞа:  

      . (9)

Ɋаɫɤɪɨɟɦ ɫɤɨɛɤɢ ɜ (9) ɢ ɩɪɢɜɟɞɟɦ ɩɨɞɨɛɧɵɟ:  

.

 

(10)

Ɋаɡɭɦɟɟɬɫɹ, ɢɫɤаɬɶ ɪɟɲɟɧɢɟ ɢɦɟɟɬ ɫɦɵɫɥ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ 

ɤɨɦɩɥɟɤɫɧаɹ ɪаɡɧɨɫɬɶ Δx ≠ 0. Ɂаɩɢɫɶ (10) ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɤɜаɞɪаɬɧɨɟ 
ɭɪаɜɧɟɧɢɟ ɜɢɞа  ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɦɟɧɧɨɣ y. Вɵɩɢɲɟɦ 

ɨɬɞɟɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɭɱɟɧɧɨɝɨ ɤɜаɞɪаɬɧɨɝɨ ɭɪаɜɧɟɧɢɹ:  
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;
 

;
 

.
 

 
(11) 

Кɨɷɮɮɢɰɢɟɧɬɵ a ɢ c ɞɟɣɫɬɜɢɬɟɥɶɧɵ ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɱɥɟɧɵ, ɢɯ 
ɫɨɫɬаɜɥɹɸɳɢɟ, ɜɨɡɜɨɞɹɬɫɹ ɜ ɤɜаɞɪаɬɵ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɜ ɧɢɯ ɧɟ ɦɨɝɭɬ 
ɩɨɥɭɱɢɬɶɫɹ ɦɧɢɦɵɟ ɡɧаɱɟɧɢɹ. В ɨɬɥɢɱɢɟ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a ɢ c ɤɨ-
ɷɮɮɢɰɢɟɧɬ b ɦɨɠɟɬ ɢɦɟɬɶ ɤɨɦɩɥɟɤɫɧɨɟ ɡɧаɱɟɧɢɟ. 

Ɉɛɨɡɧаɱɢɦ ɞɢɫɤɪɢɦɢɧаɧɬ ɤɜаɞɪаɬɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɱɟɪɟɡ D. Пɨɫɤɨɥɶ-
ɤɭ D = b2 – 4ac, ɩɨɞɤɨɪɟɧɧɨɟ ɜɵɪаɠɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, 
ɪаɞɢɤаɥ – ɬаɤɠɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ. 

Ɂɧаɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɜаɞɪаɬɧɨɝɨ ɭɪаɜɧɟɧɢɹ, ɧɟɬɪɭɞɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɟɝɨ ɤɨɪɧɢ:  

     

 (12)

ɝɞɟ   

Вɵɩɨɥɧɢɜ ɩɨɞɫɬаɧɨɜɤɭ ɩɨɥɭɱɟɧɧɵɯ ɡɧаɱɟɧɢɣ ɜ (8), ɩɨɥɭɱɢɦ ɡɧа-
ɱɟɧɢɹ x-ɤɨɨɪɞɢɧаɬ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ:  

  

 
(13) 

ɝɞɟ    
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ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɮɨɪɦɭɥ ɜɢɞɧɨ, ɱɬɨ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤɪɭɠɧɨ-
ɫɬɟɣ (x1, y1) ɢ (x2, y2) ɪаɫɩɨɥаɝаɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɤɨɬɨ-
ɪɨɣ ɬɨɱɤɢ ɫ ɤɨɨɪɞɢɧаɬаɦɢ (xr, yr), ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢɯ ɦɨɠɧɨ ɪаɫɫɦаɬɪɢ-
ɜаɬɶ ɤаɤ ɬɨɱɤɢ, ɡаɞаɸɳɢɟ ɞɢаɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ ɫ ɤɨ-
ɨɪɞɢɧаɬаɦɢ (xr, yr). Ɋаɞɢɭɫ Rr ɬаɤɨɣ ɨɤɪɭɠɧɨɫɬɢ ɦɨɠɧɨ ɩɨɞɫɱɢɬаɬɶ, ɤаɤ 
ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɫ ɤɨɨɪɞɢɧаɬаɦɢ (xr, yr) ɢ ɨɞɧɨɣ ɢɡ ɬɨɱɟɤ, ɧа-
ɩɪɢɦɟɪ (x1, y1). Ɂаɩɢɲɟɦ ɟɝɨ:  

 

 (14) 

В ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ ɤɨɨɪɞɢɧаɬɵ (x1, y1) ɢ (x2, y2) ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ 
ɨɤɪɭɠɧɨɫɬɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɵ, ɩɪɢɪаɳɟɧɢɹ ɤɨɨɪɞɢɧаɬ δx ɢ δy ɬаɤɠɟ ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵ, ɩɨɷɬɨɦɭ ɩɨɞɤɨɪɟɧɧɨɟ ɜɵɪаɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜаɟɬ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɫɬɶ ɪаɞɢɭɫа Rr. ȿɫɥɢ ɠɟ ɤɨɨɪɞɢɧаɬɵ (x1, y1) ɢ (x2, y2) ɢɦɟɸɬ ɤɨɦ-
ɩɥɟɤɫɧɵɟ ɡɧаɱɟɧɢɹ, ɬɨ, ɤаɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥ, ɷɬɢ ɡɧаɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɬɨɥɶɤɨ ɤɨɦɩɥɟɤɫɧɨ-ɫɨɩɪɹɠɟɧɧɵɦɢ. Ⱦɟɣɫɬɜɢɬɟɥɶɧаɹ ɱаɫɬɶ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɵɯ ɤɨɨɪɞɢɧаɬ ɢɦɟɟɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɡɧаɱɟɧɢɟ, ɩɨɷɬɨɦɭ ɡɧаɱɟɧɢɹ ɩɪɢ-
ɪаɳɟɧɢɣ ɤɨɨɪɞɢɧаɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɧɢɦɵɦɢ ɱаɫɬɹɦɢ, 

ɫɥɟɞɨɜаɬɟɥɶɧɨ, δx ɢ δy ɦɧɢɦɵ. Ȼɭɞɭɱɢ ɜɨɡɜɟɞɟɧɧɵɦɢ ɜ ɤɜаɞɪаɬ, ɜ ɫɭɦɦɟ 
ɷɬɢ ɜɟɥɢɱɢɧɵ ɨɛɪаɡɭɸɬ ɨɬɪɢɰаɬɟɥɶɧɨɟ ɩɨɞɤɨɪɟɧɧɨɟ ɜɵɪаɠɟɧɢɟ, ɢɡ ɱɟɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɪаɞɢɭɫ Rr ɩɨɥɭɱɢɬ ɦɧɢɦɨɟ ɡɧаɱɟɧɢɟ (ɞɟɣɫɬɜɢɬɟɥɶɧаɹ ɱаɫɬɶ 
ɪаɜɧа ɧɭɥɸ). ɂɡ ɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ ɫɞɟɥаɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɤɪɭɠ-
ɧɨɫɬɶ, ɩɨɫɬɪɨɟɧɧаɹ ɧа ɞɜɭɯ ɦɧɢɦɵɯ ɤɨɦɩɥɟɤɫɧɨ-ɫɨɩɪɹɠɟɧɧɵɯ ɬɨɱɤаɯ, 
ɪаɫɫɦаɬɪɢɜаɟɦɵɯ ɤаɤ ɞɢаɦɟɬɪаɥɶɧɵɟ ɬɨɱɤɢ ɷɬɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɛɭɞɟɬ 
ɢɦɟɬɶ ɜɟɳɟɫɬɜɟɧɧɵɣ ɰɟɧɬɪ ɢ ɦɧɢɦɵɣ ɪаɞɢɭɫ. ɑɢɫɥɨɜɨɟ ɜɵɪаɠɟɧɢɟ ɤɨ-
ɨɪɞɢɧаɬ ɰɟɧɬɪа ɢ ɜɟɥɢɱɢɧɵ ɪаɞɢɭɫа ɬаɤɨɣ ɨɤɪɭɠɧɨɫɬɢ ɩɪɟɞɫɬаɜɥɟɧɵ 
ɮɨɪɦɭɥаɦɢ (12–14). 

Ɋаɡɭɦɟɟɬɫɹ, ɜɫɟ ɩɪɨɜɟɞɟɧɧɵɟ ɪаɫɫɭɠɞɟɧɢɹ ɫɩɪаɜɟɞɥɢɜɵ ɜ ɬɨɦ ɫɥɭ-
ɱаɟ, ɟɫɥɢ Δx ≠ 0. ȿɫɥɢ ɠɟ ɪаɫɩɨɥɨɠɟɧɢɟ ɢɫɯɨɞɧɵɯ ɨɤɪɭɠɧɨɫɬɟɣ ɨɤаɡа-
ɥɨɫɶ ɬаɤɢɦ, ɱɬɨ Δx = 0, ɬɨ ɬɨɝɞа ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ ɫɢɫɬɟɦɭ (1) ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɩɟɪɟɦɟɧɧɨɣ x ɢ ɩɪɨɜɟɫɬɢ ɪаɫɫɭɠɞɟɧɢɹ, аɧаɥɨɝɢɱɧɵɟ ɩɪɨɜɟɞɟɧɧɵɦ, 
ɞɟɥаɹ ɜ ɮɨɪɦɭɥаɯ ɮɨɪɦаɥɶɧɭɸ ɡаɦɟɧɭ ɤɨɦɩɨɧɟɧɬɨɜ x ɧа y ɢ ɧаɨɛɨɪɨɬ. 
Ɉɩɢɫаɧɢɟ ɷɬɨɝɨ ɪɟɲɟɧɢɹ ɡɞɟɫɶ ɧɟ ɩɪɢɜɨɞɢɬɫɹ, ɬаɤ ɤаɤ ɨɧɨ ɮɨɪɦаɥɶɧɨ 
ɢ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɧɢɤаɤɨɣ ɫɥɨɠɧɨɫɬɢ. 
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Пɨɧɹɬɧɨ, ɱɬɨ ɟɫɥɢ ɢ Δy = 0, ɬɨ ɨɤɪɭɠɧɨɫɬɢ ɨɤаɠɭɬɫɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ-
ɦɢ, ɢ ɜ ɷɬɨɦ ɫɥɭɱаɟ ɨɩɟɪаɰɢɹ ɢɯ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤаɡɵɜаɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ. 

Ɂаɞаɱа ɨ ɧаɯɨɠɞеɧии ɤɨɨɪɞиɧаɬ ɬɨɱеɤ ɩеɪеɫеɱеɧия ɩɪяɦɨɣ 

и ɨɤɪɭɠɧɨɫɬи 

Ɍɟɩɟɪɶ ɩɪɢɜɟɞɟɦ ɪɟɲɟɧɢɟ ɡаɞаɱɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ ɢ ɨɤ-
ɪɭɠɧɨɫɬɢ. Пɭɫɬɶ ɩɪɨɢɡɜɨɥɶɧаɹ ɨɤɪɭɠɧɨɫɬɶ ɢɦɟɟɬ ɤɨɦɩɥɟɤɫɧɨɡɧаɱɧɵɣ 
ɪаɞɢɭɫ R, ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ ɡаɞаɧ ɬɨɱɤɨɣ (xc, yc). Пɪɹɦɭɸ ɥɢɧɢɸ ɜɵɪа-
ɡɢɦ ɤаɧɨɧɢɱɟɫɤɢɦ ɭɪаɜɧɟɧɢɟɦ (15), ɭɫɬаɧаɜɥɢɜаɸɳɢɦ ɡаɜɢɫɢɦɨɫɬɶ ɩɨ-
ɥɨɠɟɧɢɹ ɬɨɱɤɢ ɫ ɤɨɦɩɥɟɤɫɧɨɡɧаɱɧɵɦɢ ɤɨɨɪɞɢɧаɬаɦɢ x ɢ y, ɨɬ ɞɜɭɯ ɡа-
ɞаɧɧɵɯ ɧɟ ɫɨɜɩаɞаɸɳɢɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɬɨɱɟɤ ɫ ɤɨɦɩɥɟɤɫɧɨɡɧаɱɧɵɦɢ 
ɤɨɨɪɞɢɧаɬаɦɢ (x1, y1) ɢ (x2, y2), ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɢɬ ɷɬа ɩɪɹɦаɹ:  

 

 (15)

Ɉɛɨɡɧаɱɢɦ R2 ɱɟɪɟɡ Q. Пɪɟɨɛɪаɡɭɟɦ ɜɬɨɪɨɟ ɭɪаɜɧɟɧɢɟ ɫɢɫɬɟɦɵ ɬа-
ɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨɛɵ ɩɟɪɟɦɟɧɧаɹ y ɜɵɪаɡɢɥаɫɶ ɱɟɪɟɡ ɩɟɪɟɦɟɧɧɭɸ x:  

       

 (16) 

Пɪɟɞɫɬаɜɢɦ ɜɟɥɢɱɢɧɨɣ z ɜɵɪаɠɟɧɢɟ . 

Пɨɞɫɬаɜɢɦ y ɢɡ ɭɪаɜɧɟɧɢɹ (16) ɜ ɩɟɪɜɨɟ ɭɪаɜɧɟɧɢɹ ɫɢɫɬɟɦɵ (15). 
Пɨɥɭɱɢɦ:  

.
 

 (17) 

Пɪɢɜɟɞɟɦ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɭɪаɜɧɟɧɢɹ (17) ɤ ɨɛɳɟɦɭ ɡɧаɦɟɧаɬɟɥɸ:  

.

 

(18) 

Пɪɢɜɟɞɟɦ ɭɪаɜɧɟɧɢɟ ɤ ɤɜаɞɪаɬɧɨɦɭ, ɩɨɥаɝаɹ, ɱɬɨ .  

ɍɦɧɨɠɢɜ ɢ ɱɢɫɥɢɬɟɥɶ, ɢ ɡɧаɦɟɧаɬɟɥɶ ɧа , ɩɨɥɭɱɢɦ ɭɪаɜɧɟɧɢɟ 
ɫɥɟɞɭɸɳɟɝɨ ɜɢɞа:  



 93 

. 
(19) 

Вɜɟɞɹ ɫɨɤɪаɳɟɧɧɵɟ ɨɛɨɡɧаɱɟɧɢɹ  ɢ  ɩɪɢɪаɳɟ-
ɧɢɹɦ ɤɨɨɪɞɢɧаɬ ɬɨɱɟɤ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɜɟɞɟɧа ɩɪɹɦаɹ ɥɢɧɢɹ, ɩɨɥɭɱɢɦ:  

. 
 (20) 

Ɋаɫɤɪɨɟɦ ɤɜаɞɪаɬɵ:  

, (21) 

а ɡаɬɟɦ ɢ ɫɤɨɛɤɢ. Пɨɥɭɱɢɦ ɭɪаɜɧɟɧɢɟ: 
 

 

(22)

ɋɝɪɭɩɩɢɪɭɟɦ ɱɥɟɧɵ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɬɟɩɟɧɹɯ x:  

 

. 

(23) 

ɢ ɩɪɢɜɟɞɟɦ ɩɨɥɭɱɟɧɧɨɟ ɭɪаɜɧɟɧɢɟ ɤ ɜɢɞɭ . 
Кɨɷɮɮɢɰɢɟɧɬɵ ɬаɤɨɝɨ ɭɪаɜɧɟɧɢɹ ɛɭɞɭɬ ɩɪɟɞɫɬаɜɥɟɧɵ ɜɵɪаɠɟɧɢɹ-

ɦɢ (24):  

     . 

 (24) 

Кɨɷɮɮɢɰɢɟɧɬɵ a ɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵ. Кɨɷɮɮɢɰɢɟɧɬ b ɦɨɠɟɬ ɢɦɟɬɶ 
ɤɨɦɩɥɟɤɫɧɨɟ ɡɧаɱɟɧɢɟ. Ⱦɢɫɤɪɢɦɢɧаɧɬ ɤɜаɞɪаɬɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɞɫɱɢɬаɧ, ɤаɤ  D = b2 – 4ac, ɢ ɟɝɨ ɡɧаɱɟɧɢɟ, ɛɟɡɭɫɥɨɜɧɨ, ɞɟɣɫɬɜɢ-

ɬɟɥɶɧɨ. ȿɫɥɢ , ɬɨ ɪɟɲɟɧɢɟ ɭɪаɜɧɟɧɢɹ ɢɦɟɟɬ ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɤɨɪɧɢ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱаɟ – ɦɧɢɦɵɟ. Кɨɨɪɞɢɧаɬɵ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ 
ɩɪɹɦɨɣ ɥɢɧɢɢ ɢ ɨɤɪɭɠɧɨɫɬɢ (xt1, yt1) ɢ (xt2, yt2) ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɩɨ 
ɮɨɪɦɭɥаɦ:  
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(25) 

     

Ɍаɤ ɠɟ, ɤаɤ ɢ ɜ ɪаɫɫɦɨɬɪɟɧɧɨɣ ɪаɧɟɟ ɡаɞаɱɟ ɨ ɩɟɪɟɫɟɱɟɧɢɢ ɞɜɭɯ 
ɨɤɪɭɠɧɨɫɬɟɣ, ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɧа ɬɨɱɤаɯ (xt1, yt1) ɢ (xt2, yt2) ɨɤɪɭɠ-
ɧɨɫɬɶ c ɰɟɧɬɪɨɦ (xr, yr), ɟɫɥɢ ɪаɫɫɦаɬɪɢɜаɬɶ ɷɬɢ ɬɨɱɤɢ, ɤаɤ ɡаɞаɸɳɢɟ ɟɟ 
ɞɢаɦɟɬɪ. Вɫɟ ɪаɫɫɭɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɷɬɨɣ 
ɨɤɪɭɠɧɨɫɬɢ, ɜ ɬɨɱɧɨɫɬɢ ɩɨɜɬɨɪɹɸɬ ɪаɫɫɦɨɬɪɟɧɧɵɟ ɪаɧɟɟ ɪаɫɫɭɠɞɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɨɧɢ ɡɞɟɫɶ ɧɟ ɩɪɢɜɨɞɹɬɫɹ. В ɡаɤɥɸɱɟɧɢɟ ɪаɫɫɦɨɬɪɟɧɢɹ ɜɨɩɪɨɫа 
ɫɥɟɞɭɟɬ ɫɤаɡаɬɶ, ɱɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɨɤɪɭɠɧɨɫɬɢ ɫ ɦɧɢɦɵɦ 
ɪаɞɢɭɫɨɦ ɢ ɫɜɹɡɶ ɷɬɨɣ ɨɤɪɭɠɧɨɫɬɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɶɸ, ɩɪɨ-
ɜɟɞɟɧɧɨɣ ɫ ɬɟɦ ɠɟ ɰɟɧɬɪɨɦ, ɧɨ ɫ ɜɟɳɟɫɬɜɟɧɧɵɦ ɪаɞɢɭɫɨɦ ɬɨɣ ɠɟ ɜɟɥɢ-
ɱɢɧɵ, ɱɬɨ ɢ ɭ ɦɧɢɦɨɣ, ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɭɞɨɛɧɵɣ 
ɢ ɩɪаɤɬɢɱɧɵɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ, ɩɪɨɯɨ-
ɞɹɳɢɯ ɱɟɪɟɡ ɨɞɧɭ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɢ ɞɜɟ ɦɧɢɦɵɟ ɤɨɦɩɥɟɤɫɧɨ-ɫɨɩɪɹ-
ɠɟɧɧɵɟ ɬɨɱɤɢ. ɏɨɱɟɬɫɹ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɷɬа ɡаɞаɱа ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɢ-
ɬɟɥɶɧɨ ɜаɠɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɨɝɨ ɢɫɩɨɥɧɟ-
ɧɢɹ ɩɨɡɜɨɥɹɟɬ ɪаɫɫɦаɬɪɢɜаɬɶ ɢ ɩɪаɤɬɢɱɟɫɤɢ ɪɟаɥɢɡɨɜɵɜаɬɶ ɡаɞаɱɢ 
ɩɪɨɟɤɬɢɜɧɨɣ ɝɟɨɦɟɬɪɢɢ ɫ ɭɱɟɬɨɦ ɦɧɢɦɨɫɬɢ ɜɨɡɧɢɤаɸɳɢɯ ɜ ɧɢɯ ɨɛɪаɡɨɜ. 
Пɨɞɪɨɛɧɨɟ ɨɫɜɟɳɟɧɢɟ ɷɬɨɣ ɡаɞаɱɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɨ ɜ ɨɞɧɨɣ ɢɡ ɫɥɟ-
ɞɭɸɳɢɯ ɪаɛɨɬ ɩɥаɧɢɪɭɟɦɨɝɨ ɰɢɤɥа ɫɬаɬɟɣ, ɩɨɫɜɹɳɟɧɧɵɯ ɪаɫɫɦɨɬɪɟɧɢɸ 
ɜɨɩɪɨɫɨɜ ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬɢɜɧɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɢɧɜɟɪɫɢɢ ɢ, ɜɨɡ-
ɦɨɠɧɨ, ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɫ ɭɱɟɬɨɦ ɦɧɢɦɨɫɬɢ ɨɛɪаɡɨɜ, ɫɭ-
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ɳɟɫɬɜɟɧɧɨ ɪаɫɲɢɪɹɸɳɢɯ ɫɮɟɪɵ ɩɪɢɥɨɠɟɧɢɹ ɦɟɬɨɞɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɝɟɨɦɟɬɪɢɢ. 

Ɂаɞаɱа ɨ ɧаɯɨɠɞеɧии ɬɨɱɤи ɩеɪеɫеɱеɧия ɞɜɭɯ ɩɪяɦыɯ ɥиɧиɣ 

ɂɡɥɨɠɟɧɢɟ ɜɨɩɪɨɫɨɜ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛ-
ɪаɡɨɜ ɧа ɩɥɨɫɤɨɫɬɢ ɛɵɥɨ ɛɵ ɧɟɩɨɥɧɵɦ, ɟɫɥɢ ɧɟ ɪаɫɫɦɨɬɪɟɬɶ ɡаɞаɱɭ ɨ 
ɧаɯɨɠɞɟɧɢɢ ɨɞɧɨɪɨɞɧɵɯ ɤɨɨɪɞɢɧаɬ  ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ 
ɩɪɹɦɵɯ ɥɢɧɢɣ, ɝɞɟ ,  – ɤɨɦɩɥɟɤɫɧɵɟ ɨɞɧɨɪɨɞɧɵɟ 
ɤɨɨɪɞɢɧаɬɵ ɬɨɱɤɢ, ɡаɞаɸɳɢɟ ɨɞɧɭ ɩɪɹɦɭɸ, а ,  – 

ɤɨɦɩɥɟɤɫɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɤɨɨɪɞɢɧаɬɵ ɬɨɱɤɢ, ɡаɞаɸɳɢɟ ɨɞɧɭ ɩɪɹɦɭɸ. 

В ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ , ɢɫɯɨɞ-

ɧɵɟ ɩɪɹɦɵɟ ɧɟ ɩаɪаɥɥɟɥɶɧɵ, ɢ ɤɨɨɪɞɢɧаɬɵ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɪаɫɫɱɢ-
ɬɵɜаɸɬɫɹ ɩɨ ɮɨɪɦɭɥаɦ:  

 

(26) 

Пɪɢ ɭɫɥɨɜɢɢ  ɩɪɹɦɵɟ ɥɢ-

ɧɢɢ ɥɢɛɨ ɩаɪаɥɥɟɥɶɧɵ, ɥɢɛɨ ɫɨɜɩаɞаɸɬ. Ɉɛɵɱɧɨ ɫɱɢɬаɟɬɫɹ, ɱɬɨ ɜ ɷɬɨɦ 
ɫɥɭɱаɟ ɩɪɹɦɵɟ ɩɟɪɟɫɟɤаɸɬɫɹ ɜ ɛɟɫɤɨɧɟɱɧɨ ɭɞаɥɟɧɧɨɣ ɬɨɱɤɟ, ɡаɞаɧɧɨɣ 
ɧаɩɪаɜɥɟɧɢɟɦ ɷɬɨɣ ɩɪɹɦɨɣ. Эɬɨ ɧаɩɪаɜɥɟɧɢɟ ɦɨɠɧɨ ɥɟɝɤɨ ɡаɞаɬɶ, ɟɫɥɢ 
ɭɤаɡаɬɶ ɜ ɤɨɨɪɞɢɧаɬаɯ x ɢ y ɬɨɱɤɢ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɷɬɨɝɨ ɧаɩɪаɜɥɟɧɢɹ, 
а ɜ w ɩɨɦɟɫɬɢɬɶ ɡɧаɱɟɧɢɟ 0. 

 

 (27) 

Ɉɞɧаɤɨ ɫɥɟɞɭɟɬ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɱɢɬаɬɟɥɟɣ ɧа ɮаɤɬ ɜɨɡɧɢɤаɸ-
ɳɢɯ ɡɞɟɫɶ ɩɪɨɬɢɜɨɪɟɱɢɣ. Пɨɫɤɨɥɶɤɭ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɩɪɹɦаɹ 
ɥɢɧɢɹ ɢ ɬɨɱɤа – ɩɪɟɞɫɬаɜɢɬɟɥɢ ɪаɡɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɤɥаɫɫɨɜ, ɬɨ ɫ ɬɨɱ-
ɤɢ ɡɪɟɧɢɹ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɩɪɢ ɩɨɢɫɤɟ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɵɯ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɨɩɟɪаɰɢɹ ɩɨ ɫɨɩɨɫɬаɜɥɟɧɢɸ ɷɥɟɦɟɧɬɨɜ ɞɜɭɯ ɨɞɧɨɪɨɞɧɵɯ ɦɧɨ-
ɠɟɫɬɜ – ɬɨɱɟɱɧɵɯ ɪɹɞɨɜ, ɥɟɠаɳɢɯ ɧа ɧɨɫɢɬɟɥɹɯ, ɫɨɛɫɬɜɟɧɧɨ ɩɪɹɦɵɯ, ɧа 
ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɨɛɳɟɝɨ ɷɥɟɦɟɧɬа ɞɜɭɯ ɪɹɞɨɜ. Пɪɢ ɧаɥɢɱɢɢ ɧɟɫɨɜɩа-
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ɞаɸɳɢɯ ɩɪɹɦɵɯ ɬаɤɨɣ ɷɥɟɦɟɧɬ ɟɞɢɧɫɬɜɟɧ. В ɬɨɦ ɠɟ ɫɥɭɱаɟ, ɟɫɥɢ ɢɫɯɨɞ-
ɧɵɟ ɩɪɹɦɵɟ ɫɨɜɩаɞаɸɬ, ɬɨ ɨɛɳɢɦɢ ɷɥɟɦɟɧɬаɦɢ ɫɬаɧɨɜɹɬɫɹ ɜɫɟ ɬɨɱɤɢ 
ɩɪɹɦɨɣ, ɩɨɷɬɨɦɭ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɫɨɜɩаɞаɸɳɢɟ ɩɪɹɦɵɟ ɩɟɪɟɫɟɤаɸɬɫɹ 
ɜ ɛɟɫɤɨɧɟɱɧɨ ɭɞаɥɟɧɧɨɣ ɬɨɱɤɢ, ɜɨɨɛɳɟ ɝɨɜɨɪɹ, ɧɟɤɨɪɪɟɤɬɧɨ. ɋɨɜɩаɞаɸ-
ɳɢɟ ɩɪɹɦɵɟ ɤаɤ ɩɪɟɞɫɬаɜɢɬɟɥɢ ɤɥаɫɫа ɩɪɹɦɵɯ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ ɩɟɪɟɫɟ-
ɤаɸɬɫɹ ɩɨ ɩɪɹɦɨɣ ɥɢɧɢɢ, ɹɜɥɹɸɳɟɣɫɹ ɧɨɫɢɬɟɥɟɦ ɜɫɟɯ ɢɧɰɢɞɟɧɬɧɵɯ 
ɫ ɧɢɦɢ ɬɨɱɟɤ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤаɹ ɫɢɫɬɟɦа ɩɪɟɞɩɨɥаɝаɟɬ ɧаɥɢɱɢɟ ɟɞɢɧɫɬɜɟɧɧɨɣ ɢ ɧɟ-
ɢɡɦɟɧɧɨɣ ɛɟɫɤɨɧɟɱɧɨ ɭɞаɥɟɧɧɨɣ ɩɪɹɦɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪаɹ ɢɦɟɟɬ ɫɩɟɰɢ-
аɥɶɧɨɟ ɧаɡɜаɧɢɟ iline. Ʌɸɛаɹ ɩɪɹɦаɹ ɩɟɪɟɫɟɤаɟɬɫɹ ɫ ɩɪɹɦɨɣ iline ɜ ɛɟɫɤɨ-
ɧɟɱɧɨ ɭɞаɥɟɧɧɨɣ ɬɨɱɤɟ, ɡаɞаɜаɟɦɨɣ ɨɩɪɟɞɟɥɟɧɢɟɦ (27). В ɬɨ ɠɟ ɜɪɟɦɹ  
ɥɸɛаɹ ɩɪɹɦаɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧа ɱɟɪɟɡ ɛɟɫɤɨɧɟɱɧɨ ɭɞаɥɟɧɧɭɸ (ɧɟɫɨɛ-
ɫɬɜɟɧɧɭɸ) ɬɨɱɤɭ ɢ ɫɨɛɫɬɜɟɧɧɭɸ ɬɨɱɤɭ ɩɥɨɫɤɨɫɬɢ. Эɬɢɦ ɨɛɟɫɩɟɱɢɜаɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɢɬɭаɰɢɣ ɜ аɥɝɨɪɢɬɦаɯ, ɜ ɪɟɡɭɥɶɬаɬɟ ɞɟɣɫɬɜɢɹ 
ɤɨɬɨɪɵɯ ɩɪɹɦɵɟ ɥɢɧɢɢ, ɩɟɪɟɫɟɤаɜɲɢɟɫɹ ɜ ɫɨɛɫɬɜɟɧɧɨɣ ɬɨɱɤɟ ɢ ɱɟɪɟɡ ɤɨɬɨ-
ɪɭɸ ɩɪɨɜɨɞɢɥаɫɶ ɤаɤаɹ-ɥɢɛɨ ɬɪɟɬɶɹ ɥɢɧɢɹ, ɫɬаɥɢ ɩаɪаɥɥɟɥɶɧɵɦɢ. Пɪɨɜɟ-
ɞɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ ɱɟɪɟɡ ɞɜɟ ɧɟɫɨɛɫɬɜɟɧɧɵɟ ɬɨɱɤɢ ɩɪɢɜɟɞɟɬ ɤ ɡаɞаɧɢɸ 
ɛɟɫɤɨɧɟɱɧɨ ɭɞаɥɟɧɧɨɣ ɩɪɹɦɨɣ ɩɥɨɫɤɨɫɬɢ. 

ɂ ɜ ɡаɤɥɸɱɟɧɢɟ ɪаɫɫɦɨɬɪɢɦ ɟɳɟ ɨɞɧɭ ɡаɞаɱɭ, ɤɨɬɨɪɭɸ ɧɟɫɥɨɠɧɨ 
ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ ɡаɞаɱ, ɪаɫɫɦɨɬɪɟɧɧɵɯ ɪаɧɟɟ, – ɩɨɫɬɪɨɟɧɢɟ ɨɪɬɨɝɨ-
ɧаɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɜɟɳɟɫɬɜɟɧɧɨɣ ɬɨɱɤɢ ɧа ɩɪɹɦɭɸ ɥɢɧɢɸ. Ȼɟɡɭɫɥɨɜɧɨ, 
ɬаɤɭɸ ɡаɞаɱɭ ɦɨɠɧɨ ɜɵɪаɡɢɬɶ аɧаɥɢɬɢɱɟɫɤɢ, ɨɞɧаɤɨ ɧɟ ɫɨɫɬаɜɢɬ ɬɪɭɞа 
ɜɵɩɨɥɧɢɬɶ ɩɪɨɫɬɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ. 

Пɪɨɜɟɞɟɦ ɱɟɪɟɡ ɬɨɱɤɭ, ɤɨɬɨɪɭɸ ɫɨɛɢɪаɟɦɫɹ ɩɪɨɟɰɢɪɨɜаɬɶ ɧа ɩɪɹ-
ɦɭɸ, ɨɤɪɭɠɧɨɫɬɶ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪаɞɢɭɫа ɢ ɧаɣɞɟɦ ɬɨɱɤɢ ɟɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɫ ɢɫɯɨɞɧɨɣ ɩɪɹɦɨɣ. Ɋɟɡɭɥɶɬаɬ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶɫɹ ɤаɤ ɜɟɳɟɫɬɜɟɧɧɵɣ, ɬаɤ 
ɢ ɦɧɢɦɵɣ. Пɪɨɜɟɞɟɦ ɱɟɪɟɡ ɩɨɥɭɱɟɧɧɵɟ ɬɨɱɤɢ ɨɤɪɭɠɧɨɫɬɶ, ɜɡɹɜ ɷɬɢ ɬɨɱ-
ɤɢ ɤаɤ ɞɢаɦɟɬɪаɥɶɧɵɟ. ɇɟɡаɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɤаɤаɹ ɨɛɪаɡɭɟɬɫɹ ɩɪɢ ɷɬɨɦ 
ɨɤɪɭɠɧɨɫɬɶ, ɟɟ ɰɟɧɬɪ – ɜɟɳɟɫɬɜɟɧɧаɹ ɬɨɱɤа. Ɉɧа ɢ ɹɜɥɹɟɬɫɹ ɨɪɬɨɝɨɧаɥɶ-
ɧɨɣ ɩɪɨɟɤɰɢɟɣ ɢɫɯɨɞɧɨɣ ɬɨɱɤɢ ɧа ɢɫɯɨɞɧɭɸ ɩɪɹɦɭɸ. 

Ɉɩɢɫаɧɢɟ ɨɩɟɪаɰɢɢ ɨɪɬɨɝɨɧаɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ ɦɧɢɦɵɯ ɬɨɱɟɤ 
ɧа ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɩɪɹɦɭɸ ɥɢɧɢɸ ɨɬɥɨɠɢɦ ɧа ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ. Ɉɫɜɟ-
ɳɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫа ɩɨɬɪɟɛɭɟɬ ɨɬɫɵɥɤɢ ɤ ɨɛɪаɡаɦ ɢ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɜɨɡ-
ɧɢɤаɸɳɢɦ ɧа ɩɪɨɟɤɬɢɜɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɤ ɢɧɜɨɥɸɰɢɨɧɧɵɦ 
ɩɪɟɨɛɪаɡɨɜаɧɢɹɦ, ɢɧɞɭɰɢɪɭɟɦɵɦ ɜ ɪɹɞаɯ ɬɨɱɟɤ ɧа ɩɪɨɟɤɬɢɜɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ, ɱɬɨ ɜɵɯɨɞɢɬ ɡа ɪаɦɤɢ ɬɟɦɵ ɞаɧɧɨɣ ɫɬаɬɶɢ. 

Аɜɬɨɪ ɧаɞɟɟɬɫɹ ɧа ɬɨ, ɱɬɨ ɬɟ ɧɟɫɥɨɠɧɵɟ ɜɨɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ 
ɡаɬɪɨɧɭɬɵ ɜ ɫɬаɬɶɟ, ɩɨɫɥɭɠаɬ ɩɨɥɟɡɧɵɦ ɢɫɯɨɞɧɵɦ ɦаɬɟɪɢаɥɨɦ ɞɥɹ ɬɟɯ 
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ɢɫɫɥɟɞɨɜаɬɟɥɟɣ, ɤɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɡаɢɧɬɟɪɟɫɨɜаɧ ɜ ɪаɡɪаɛɨɬɤɟ ɩɪɨ-
ɝɪаɦɦ ɢ ɫɢɫɬɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɫɨɡɞаɧɢɢ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɢɪɬɭаɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɥаɛɨɪаɬɨɪɢɣ. Ⱦɥɹ ɫɩɪаɜɤɢ ɜ ɤɨɧɰɟ ɫɬаɬɶɢ 
ɩɪɢɜɟɞɟɧ ɩɟɪɟɱɟɧɶ ɮɨɪɦɭɥ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ 
ɨɩɟɪаɰɢɣ ɫ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥаɦɢ. Вɫɟ ɨɧɢ ɧаɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɡа-
ɞаɱаɯ, ɪɟɱɶ ɨ ɤɨɬɨɪɵɯ ɲɥа ɜ ɧаɫɬɨɹɳɟɣ ɫɬаɬɶɟ. 
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ɄɅАɋɋИɎИɄАɐИə И ɋɌɊɍɄɌɍɊИɊɈȼАɇИȿ ɅИɇȿɃɑАɌɕɏ 

ɄɈɇɋɌɊɍɄɌИȼɇɕɏ ɁАȾАɑ ɉɊИɆȿɇИɌȿɅɖɇɈ  

Ʉ ɄɈɆɉɖɘɌȿɊɇɈɆɍ ɆɈȾȿɅИɊɈȼАɇИɘ 

Ƚɚɣɞɚɪɶ Ɉɥɟɝ Ƚɟɨɪɝɢɟɜɢɱ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ⱦɨɧɟɰɤ 

ɉɚɫɬɟɪɧɚɤ Ⱦɦɢɬɪɢɣ ɇɢɤɨɥɚɟɜɢɱ 

 
В ɪаɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɪɟаɥɢɡɨɜаɬɶ ɪɟɲɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ ɤɨɦɩɶɸɬɟɪ-

ɧɵɦɢ ɦɟɬɨɞаɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɟɞɟɧа ɤɥаɫɫɢɮɢɤаɰɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ ɢ ɜɵɹɜɥɟ-
ɧɵ ɢɯ ɷɥɟɦɟɧɬаɪɧɵɟ ɫɨɫɬаɜɥɹɸɳɢɟ – ɫɢɦɩɥɟɤɫɵ. Пɨɤаɡаɧɨ, ɱɬɨ ɬаɤɢɯ ɫɢɦɩɥɟɤɫɨɜ ɞɥɹ 
ɥɢɧɟɣɱаɬɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ ɫɭɳɟɫɬɜɭɟɬ ɜɫɟɝɨ ɞɟɫɹɬɶ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ, ɫɢɦɩɥɟɤɫ, ɤɥаɫɫɢɮɢɤаɰɢɹ, ɩаɪаɦɟɬ-
ɪɢɡаɰɢɹ, ɫɬɪɭɤɬɭɪɢɪɨɜаɧɢɟ, ɥɢɧɟɣɱаɬɵɟ ɡаɞаɱɢ. 

 
 

CLASSIFICATION AND STRUCTURING  

OF LINEAL CONSTRUCTIVE SOLUTIONS  

THAT APPLIED TO COMPUTER MODELING 

Gaidar Oleg Georgiyevich 

Donetsk National Technical University  

Pasternak Dmitry Nikolaevich 
 
In this paper is propos to realize the solution of constructive problems by computer 

methods. For this purpose, a classification of constructive solutions was carry out and re-
vealed their elementary components – simplexes. Presented that for linear constructive solu-
tions there are ten simplexes. 

Keywords: constructive solutions, simplex, classification, parametrization, structur-
ing, line problems. 

 
 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ, ɧаɜɟɪɧɨɟ, – ɫаɦɵɟ ɞɪɟɜɧɢɟ ɜ ɢɫɬɨɪɢɢ 
ɝɟɨɦɟɬɪɢɢ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɨɫɬɪɨɟɧɢɹɦɢ ɡаɧɢɦаɥɢɫɶ ɩɨɱɬɢ ɜɫɟ 
ɤɪɭɩɧɵɟ ɞɪɟɜɧɟɝɪɟɱɟɫɤɢɟ ɝɟɨɦɟɬɪɵ: Пɢɮаɝɨɪ ɢ ɟɝɨ ɭɱɟɧɢɤɢ, Ƚɢɩɩɨɤɪаɬ, 
ȿɜɤɥɢɞ, Аɪɯɢɦɟɞ, Аɩɩɨɥɨɧɢɣ, Паɩɩ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. Мɧɨɝɨ ɜɧɢɦаɧɢɹ 
ɭɞɟɥɹɥɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɡаɞаɱаɦ ɬɜɨɪɰɵ ɫɨɜɪɟɦɟɧɧɨɣ ɦаɬɟɦаɬɢɤɢ:  
Ⱦɟɤаɪɬ, Ɏɟɪɦа, ɇɶɸɬɨɧ, Паɫɤаɥɶ, Эɣɥɟɪ, Ƚаɭɫɫ. В XVII–XIX ɜɜ. ɪаɡɪа-
ɛɨɬаɧа ɬɟɨɪɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɪаɡɥɢɱɧɵɯ ɢɧɫɬ-
ɪɭɦɟɧɬɨɜ, ɨɬɥɢɱɧɵɯ ɨɬ ɩɪɢɧɹɬɵɯ ɜ ɞɪɟɜɧɨɫɬɢ. Ⱦаɬɱаɧɢɧ Мɨɪ (1672), 
ɢɬаɥɶɹɧɟɰ Маɫɤɟɪɨɧɢ (1797), ɮɪаɧɰɭɡ Пɨɧɫɟɥёɠ (1813), ɲɜɟɣɰаɪɟɰ 
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ɒɬɟɣɧɟɪ (1833), ɧɟɦɟɰ Аɞɥɟɪ ɢɡɭɱаɥɢ ɩɨɫɬɪɨɟɧɢɹ, ɜɵɩɨɥɧɢɦɵɟ ɰɢɪɤɭ-
ɥɟɦ ɢ ɥɢɧɟɣɤɨɣ, ɢ ɨɛɧаɪɭɠɢɥɢ, ɱɬɨ ɰɢɪɤɭɥɶ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɜɫɹɤɭɸ 
ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɡаɞаɱɭ, ɪаɡɪɟɲɢɦɭɸ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ, ɢ ɧаɨɛɨ-
ɪɨɬ – ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɤɢ ɦɨɠɧɨ ɪɟɲɢɬɶ ɜɫɹɤɭɸ ɰɢɪɤɭɥɶɧɭɸ 
ɡаɞаɱɭ [1]. ɋ ɤɨɧɰа XIX ɢ ɩɨ ɤɨɧɟɰ XX ɜ. ɬɟɨɪɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨ-
ɫɬɪɨɟɧɢɣ ɫɮɨɪɦɢɪɨɜаɥаɫɶ ɜ ɨɛɲɢɪɧɭɸ ɢ ɝɥɭɛɨɤɨ ɪаɡɜɢɬɭɸ ɨɛɥаɫɬɶ ɦа-
ɬɟɦаɬɢɤɢ, ɫɜɹɡаɧɧɭɸ ɫ ɪɟɲɟɧɢɟɦ ɪаɡɧɨɨɛɪаɡɧɵɯ ɩɪɢɧɰɢɩɢаɥɶɧɵɯ ɜɨ-
ɩɪɨɫɨɜ, ɭɯɨɞɹɳɢɯ ɜ ɞɪɭɝɢɟ ɜɟɬɜɢ ɦаɬɟɦаɬɢɤɢ. 

В XXI ɜ. ɨɬɧɨɲɟɧɢɟ ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɡаɞаɱаɦ ɫɬаɥɨ ɧɟɨɞɧɨɡɧаɱ-
ɧɵɦ. Мɧɨɝɢɟ ɫɱɢɬаɸɬ ɢɯ ɧɟɢɧɬɟɪɟɫɧɵɦɢ, ɧɟɧɭɠɧɵɦɢ ɢ ɞаɠɟ ɧаɞɭɦаɧ-
ɧɵɦɢ. ɂ ɜ ɫаɦɨɦ ɞɟɥɟ, ɝɞɟ ɢ ɡаɱɟɦ ɦɨɠɟɬ ɩɨɧаɞɨɛɢɬɶɫɹ ɭɦɟɧɢɟ ɫ ɩɨɦɨ-
ɳɶɸ ɰɢɪɤɭɥɹ ɢ ɥɢɧɟɣɤɢ ɩɨɫɬɪɨɢɬɶ ɩɪаɜɢɥɶɧɵɣ ɦɧɨɝɨɭɝɨɥɶɧɢɤ. ɋ ɩɨ-
ɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪа ɷɬɨ ɦɨɠɧɨ ɫɞɟɥаɬɶ ɛɵɫɬɪɟɟ, ɬɨɱɧɟɟ, ɢ ɨɫɨɛɟɧɧɨ ɧɟ 
ɧаɩɪɹɝаɹɫɶ [2, 3]. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɟɫɬɶ ɢ ɞɪɭɝаɹ ɬɨɱɤа ɡɪɟɧɢɹ, ɢ ɨɧа ɧɟɨɞ-
ɧɨɤɪаɬɧɨ ɜɵɫɤаɡɵɜаɥаɫɶ ɫɩɟɰɢаɥɢɫɬаɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɪаɦɤаɯ ɞаɧɧɨɣ 
ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɢ [4]. Вɨ-ɩɟɪɜɵɯ, ɨɬɦɟɱаɟɬɫɹ ɪɨɥɶ ɭɦɟɧɢɹ ɪɟɲаɬɶ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ ɧа ɩɨɫɬɪɨɟɧɢɹ ɞɥɹ ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ ɢ ɩɫɢɯɨɥɨ-
ɝɢɱɟɫɤɨɝɨ аɫɩɟɤɬɨɜ ɪаɡɜɢɬɢɹ ɥɢɱɧɨɫɬɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɦаɬɟɦаɬɢɤɨɜ ɢ 
ɢɧɠɟɧɟɪɨɜ [5]. Вɨ-ɜɬɨɪɵɯ, Ⱦ.В. Вɨɥɨɲɢɧɨɜ ɜɵɞɜɢɧɭɥ ɢɞɟɸ «ɫɨɡɞаɧɢɹ 
ɩɪɨɝɪаɦɦɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɷɦɭɥɢɪɭɸɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ» [6]. Эɬа ɨɱɟɜɢɞɧаɹ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟɨɠɢɞаɧɧаɹ 
ɢɞɟɹ ɨ ɫɨɡɞаɧɢɢ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ ɞɥɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬа [7] 
ɜɵɡɜаɥа ɭ ɧаɫ ɠɢɜɨɣ ɢɧɬɟɪɟɫ ɢ ɠɟɥаɧɢɟ ɪаɫɫɦɨɬɪɟɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡаɞаɱɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɩɪɨɝɪаɦɦɧɨɣ ɪɟаɥɢɡаɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨ-
ɞɢɦɨ ɧаɱаɬɶ ɫ ɮɨɪɦаɥɢɡаɰɢɢ ɩɨɫɬаɧɨɜɤɢ ɡаɞаɱɢ, ɤɥаɫɫɢɮɢɤаɰɢɢ 
ɢ ɫɬɪɭɤɬɭɪɢɪɨɜаɧɢɹ. 

Ȼɭɞɟɦ ɧаɡɵɜаɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɡаɞаɱɭ ɫɥɟɞɭɸɳɟɝɨ ɫɨɞɟɪɠаɧɢɹ: 
ɞанɵ ɮигɭɪɵ Ɏ1, Ɏ2, …, Ɏn. ɉɨɫɬɪɨиɬɶ ɮигɭɪɭ Ɏ, ɫɜɹɡаннɭɸ ɫ ɮигɭ-

ɪаɦи Ɏ1, Ɏ2, …, Ɏn ɨɩɪеɞеɥеннɵɦи ɭɫɥɨɜиɹɦи. Ɍаɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɦɨ-
ɝɭɬ ɛɵɬɶ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶ, ɪаɜɧɨɧаɤɥɨɧɧɨɫɬɶ, ɪаɫɩɨɥɨɠɟɧɢɟ ɧа ɡа-
ɞаɧɧɨɦ ɪаɫɫɬɨɹɧɢɢ ɢɥɢ ɩɨɞ ɡаɞаɧɧɵɦ ɭɝɥɨɦ. Кɨɧɤɪɟɬɧɵɦ ɩɪɢɦɟɪɨɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɡаɞаɱɢ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳаɹ: ɞанɵ ɩɥɨɫɤɨɫɬɶ ∑, 

ɬɨɱɤи Ⱥ и ȼ, ɩɪɹɦɵе l и m. ɉɨɫɬɪɨиɬɶ ɩɥɨɫɤɨɫɬɶ Ƚ ɩɨɞ ɭгɥɨɦ α 

ɤ ɩɥɨɫɤɨɫɬи ∑, ɪаɜнɨɭɞаɥеннɭɸ ɨɬ ɬɨɱеɤ Ⱥ, ȼ, ɩɪɹɦɵɯ l и m. 

В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɪаɡɦɟɪɧɨɫɬɢ ɢɫɤɨɦɨɣ ɮɢɝɭɪɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡаɞаɱɢ ɪаɡɞɟɥɹɸɬɫɹ ɧа ɬɨɱɟɱɧɵɟ (ɢɫɤɨɦаɹ ɮɢɝɭɪа – ɬɨɱɤа), ɥɢɧɟɣɱаɬɵɟ 
(ɢɫɤɨɦаɹ ɮɢɝɭɪа – ɩɪɹɦаɹ ɥɢɧɢɹ), ɩɥɨɫɤɨɫɬɧɵɟ (ɢɫɤɨɦаɹ ɮɢɝɭɪа – 
ɩɥɨɫɤɨɫɬɶ). 
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В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɯаɪаɤɬɟɪа ɫɜɹɡɟɣ ɢɫɤɨɦɨɣ ɮɢɝɭɪɵ ɫ ɡаɞаɧɧɵɦɢ 
ɮɢɝɭɪаɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ ɞɟɥɹɬɫɹ ɧа ɩаɪаɦɟɬɪɢɱɟɫɤɢɟ ɢ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɟ. 

Паɪаɦɟɬɪɢɱɟɫɤɢɦɢ ɧаɡɵɜаɸɬɫɹ ɡаɞаɱɢ, ɜ ɤɨɬɨɪɵɯ ɢɫɤɨɦаɹ ɮɢɝɭɪа 
ɫɜɹɡаɧа ɫ ɡаɞаɧɧɵɦɢ ɮɢɝɭɪаɦɢ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɪаɫɫɬɨɹɧɢɹɦɢ ɢɥɢ ɭɝɥа-
ɦɢ. ɇаɩɪɢɦɟɪ: ɞанɵ ɩɪɹɦɵе а, b, ɫ, d. ɉɨɫɬɪɨиɬɶ ɩɪɹɦɭɸ l на ɪаɫɫɬɨɹ-

ниɹɯ rl, r2 ɨɬ ɩɪɹɦɵɯ a, b и ɩɨɞ ɭгɥаɦи α, β ɤ ɩɪɹɦɵɦ ɫ, d. Паɪаɦɟɬɪɢɱɟ-
ɫɤɢɟ ɡаɞаɱɢ ɪаɡɞɟɥɹɸɬɫɹ ɩɨ ɯаɪаɤɬɟɪɭ ɩаɪаɦɟɬɪɨɜ ɧа ɥɨɧɝɨɦɟɬɪɢɱɟɫɤɢɟ 
ɢ ɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ. Ʌɨɧɝɨɦɟɬɪɢɱɟɫɤɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, ɜ ɤɨɬɨɪɨɣ 
ɜ ɤаɱɟɫɬɜɟ ɫɜɹɡɢ ɜɵɫɬɭɩаɟɬ ɡаɞаɧɧɨɟ ɪаɫɫɬɨɹɧɢɟ (ɧаɩɪɢɦɟɪ, ɜ ɩɪɟɞɵɞɭ-
ɳɟɣ ɡаɞаɱɟ – ɪаɫɫɬɨɹɧɢɹ r1, r2). Ƚɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, 
ɜ ɤɨɬɨɪɨɣ ɜ ɤаɱɟɫɬɜɟ ɫɜɹɡɢ ɜɵɫɬɭɩаɸɬ ɡаɞаɧɧɵɟ ɭɝɥɵ (ɧаɩɪɢɦɟɪ, ɜ ɩɪɟ-
ɞɵɞɭɳɟɣ ɡаɞаɱɟ – ɭɝɥɵ α ɢ ȕ). 

Ɏɭɧɤɰɢɨɧаɥɶɧɵɦɢ ɧаɡɵɜаɸɬɫɹ ɡаɞаɱɢ, ɜ ɤɨɬɨɪɵɯ ɢɫɤɨɦаɹ ɮɢɝɭɪа 
ɫɜɹɡаɧа ɫ ɡаɞаɧɧɵɦɢ ɮɢɝɭɪаɦɢ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶɸ ɢɥɢ ɪаɜɧɨɧаɤɥɨɧɧɨ-
ɫɬɶɸ. ɇаɩɪɢɦɟɪ: ɞанɵ ɬɨɱɤи Ⱥ. ȼ, ɋ и ɩɥɨɫɤɨɫɬи ∑ и Ƚ. ɉɨɫɬɪɨиɬɶ 

ɩɪɹɦɭɸ l, ɪаɜнɨɭɞаɥеннɭɸ ɨɬ ɬɨɱеɤ Ⱥ, ȼ, ɋ и ɪаɜнɨнаɤɥɨннɭɸ ɤ ɩɥɨɫɤɨ-

ɫɬɹɦ ∑ и Ƚ. Ɏɭɧɤɰɢɨɧаɥɶɧɵɟ ɡаɞаɱɢ ɪаɡɞɟɥɹɸɬɫɹ ɩɨ ɯаɪаɤɬɟɪɭ ɫɜɹɡɢ 
ɧа: ɷɤɜɢɥɨɧɝаɥɶɧɵɟ ɢ ɷɤɜɢɝɨɧаɥɶɧɵɟ. Эɤɜɢɥɨɧɝаɥɶɧɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞа-
ɱа, ɜ ɤɨɬɨɪɨɣ ɜ ɤаɱɟɫɬɜɟ ɫɜɹɡɢ ɜɵɫɬɭɩаɟɬ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶ. Эɤɜɢɝɨ-
ɧаɥɶɧɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, ɜ ɤɨɬɨɪɨɣ ɜ ɤаɱɟɫɬɜɟ ɫɜɹɡɢ ɜɵɫɬɭɩаɟɬ ɪаɜ-
ɧɨɧаɤɥɨɧɧɨɫɬɶ. 

Вɨɡɦɨɠɧɵ ɢ ɫɦɟɲаɧɧɵɟ ɡаɞаɱɢ – ɮɭɧɤɰɢɨɧаɥɶɧɨ-ɩаɪаɦɟɬɪɢɱɟɫɤɢɟ. 
В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜа ɪɟɲɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ 

ɪаɡɞɟɥɹɸɬɫɹ ɧа ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ, ɨɩɪɟɞɟɥɟɧɧɵɟ, ɩɟɪɟɨɩɪɟɞɟɥɟɧɧɵɟ. 
ɇɟɨɩɪɟɞɟɥɟɧɧɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, ɜ ɤɨɬɨɪɨɣ ɢɫɤɨɦɨɣ ɮɢɝɭɪɟ – 

ɬɨɱɤɟ, ɢɥɢ ɩɪɹɦɨɣ, ɢɥɢ ɩɥɨɫɤɨɫɬɢ – ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɦɧɨɠɟɫɬɜɨ ɬаɤɢɯ ɮɢ-
ɝɭɪ. ɇаɩɪɢɦɟɪ, ɡаɞаɱа: ɞанɵ ɬɪи ɫɤɪеɳиɜаɸɳиеɫɹ ɩɪɹɦɵе а, b, ɫ.  

ɉɨɫɬɪɨиɬɶ ɩɪɹɦɭɸ d, ɩеɪеɫеɤаɸɳɭɸ ɡаɞаннɵе, ɹɜɥɹɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧ-
ɧɨɣ, ɬаɤ ɤаɤ ɢɫɤɨɦɵɯ ɩɪɹɦɵɯ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɦɧɨɠɟɫɬɜɨ, ɤɨɬɨɪɨɟ 
ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɩɨɥɨɫɬɧɵɣ ɝɢɩɟɪɛɨɥɨɢɞ. 

Ɉɩɪɟɞɟɥɟɧɧɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, ɤɨɬɨɪаɹ ɢɦɟɟɬ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 
ɪɟɲɟɧɢɣ. Ɍаɤ, ɡаɞаɱа: ɞанɵ ɱеɬɵɪе ɫɤɪеɳиɜаɸɳиеɫɹ ɩɪɹɦɵе а, b, ɫ, d. 

ɉɨɫɬɪɨиɬɶ ɩɪɹɦɭɸ е, ɩеɪеɫеɤаɸɳɭɸ ɡаɞаннɵе, ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɣ, 
ɬаɤ ɤаɤ ɱɢɫɥɨ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ. 

Пɟɪɟɨɩɪɟɞɟɥɟɧɧɨɣ ɧаɡɵɜаɟɬɫɹ ɡаɞаɱа, ɤɨɬɨɪаɹ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɪɟ-
ɲɟɧɢɣ. Ɋɟɱɶ ɢɞɟɬ ɧɟ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɪɟɲɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪаɫɩɨ-
ɥɨɠɟɧɢɹɯ ɡаɞаɧɧɵɯ ɮɢɝɭɪ, а ɨ ɩɪɢɧɰɢɩɢаɥɶɧɨɣ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɟɲɟ-
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ɧɢɹ. ɇаɩɪɢɦɟɪ, ɜ ɩɪɟɞɵɞɭɳɟɣ ɡаɞаɱɟ ɜɨɡɦɨɠɧɵ ɨɬ 0 ɞɨ 8 ɜаɪɢаɧɬɨɜ ɪɟ-
ɲɟɧɢɣ. ȿɫɥɢ ɠɟ ɧаɡɧаɱɢɬɶ ɩɹɬɶ ɫɤɪɟɳɢɜаɸɳɢɯɫɹ ɩɪɹɦɵɯ, ɬɨ ɩɨɫɬɪɨɢɬɶ 
ɲɟɫɬɭɸ ɩɪɹɦɭɸ, ɩɟɪɟɫɟɤаɸɳɭɸ ɡаɞаɧɧɵɟ ɩɹɬɶ, ɧɟɜɨɡɦɨɠɧɨ. Ɂаɞаɱа ɷɬа 
ɩɟɪɟɨɩɪɟɞɟɥɟɧа. В ɧɟɣ ɨɞɢɧ ɩаɪаɦɟɬɪ (ɩɹɬаɹ ɩɪɹɦаɹ) ɥɢɲɧɢɣ. Ɉɧ ɢɫ-
ɤɥɸɱаɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡаɞаɱɢ ɜ ɩɪɢɧɰɢɩɟ. 

Каɤ ɠɟ ɭɫɬаɧɨɜɢɬɶ ɩɨ ɭɫɥɨɜɢɸ ɡаɞаɱɢ, ɧɟ ɡɧаɹ ɟɟ ɪɟɲɟɧɢɹ, ɩɟɪɟ-
ɨɩɪɟɞɟɥɟɧа ɥɢ ɨɧа ɢɥɢ ɨɩɪɟɞɟɥɟɧа, ɢɥɢ ɧɟɨɩɪɟɞɟɥɟɧɧа? Ɉɬɜɟɬ ɧа ɷɬɨɬ 
ɜɨɩɪɨɫ ɞаɟɬ ɬɟɨɪɢɹ ɩаɪаɦɟɬɪɢɡаɰɢɢ. Мɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɬɪɟɯɦɟɪɧɨɝɨ 
ɩɪɨɫɬɪаɧɫɬɜа ɹɜɥɹɟɬɫɹ ɬɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɢɦ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɧɭɠɧɨ ɧа-
ɡɧаɱɢɬɶ ɬɪɢ ɩаɪаɦɟɬɪа, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɭɸ ɬɨɱɤɭ ɷɬɨɝɨ ɦɧɨɠɟ-
ɫɬɜа. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɱɟɬɵɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɨɟ 
ɦɧɨɠɟɫɬɜɨ. Пɨɷɬɨɦɭ ɧɭɠɧɨ ɡаɞаɬɶ ɱɟɬɵɪɟ ɩаɪаɦɟɬɪа, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ 
ɤɨɧɤɪɟɬɧɭɸ ɩɪɹɦɭɸ. Мɧɨɠɟɫɬɜɨ ɩɥɨɫɤɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɬɪɟɯɩаɪаɦɟɬɪɢ-
ɱɟɫɤɢɦ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɧаɡɧаɱɢɬɶ ɬɪɢ ɩаɪаɦɟɬɪа, ɱɬɨɛɵ 
ɜɵɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɭɸ ɩɥɨɫɤɨɫɬɶ. 

ɇа ɨɫɧɨɜаɧɢɢ ɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥаɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 
ȿɫɥɢ ɜ ɡаɞаɱɟ ɢɫɤɨɦɨɣ ɮɢɝɭɪɨɣ ɹɜɥɹɟɬɫɹ ɬɨɱɤа, ɜ ɭɫɥɨɜɢɢ ɡаɞаɱɢ ɞɨɥɠ-
ɧɵ ɛɵɬɶ ɡаɞаɧɵ ɬɪɢ ɩаɪаɦɟɬɪа. Пɨɫɥɟɞɧɢɟ ɦɨɝɭɬ ɛɵɬɶ ɢɥɢ ɪаɫɫɬɨɹɧɢɹ-
ɦɢ, ɢɥɢ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶɸ ɥɢɛɨ ɫɨɱɟɬаɧɢɹɦɢ ɷɬɢɯ ɩаɪаɦɟɬɪɨɜ. ɋɥɟɞɭ-
ɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɝɞа ɪɟɱɶ ɢɞɟɬ ɨ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɢ, ɬɨ ɪаɜɧɵɟ ɪаɫ-
ɫɬɨɹɧɢɹ ɨɬ ɞɜɭɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ ɧаɞɨ ɩɪɢɧɢɦаɬɶ ɡа ɨɞɢɧ 
ɩаɪаɦɟɬɪ. ɂɧɵɦɢ ɫɥɨɜаɦɢ, ɟɫɥɢ ɜ ɡаɞаɱɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɬɨɱɤɭ 
ɧа ɡаɞаɧɧɵɯ ɪаɫɫɬɨɹɧɢɹɯ ɨɬ ɬɨɱɟɤ, ɬɨ ɫɥɟɞɭɟɬ ɧаɡɧаɱɢɬɶ ɬɪɢ ɬɨɱɤɢ; ɟɫɥɢ 
ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɬɨɱɤɭ, ɪаɜɧɨɭɞаɥɟɧɧɭɸ ɨɬ ɬɨɱɟɤ, ɬɨ ɧɟɨɛɯɨ-
ɞɢɦɨ ɡаɞаɬɶ ɱɟɬɵɪɟ ɬɨɱɤɢ. Эɬɨ ɭɬɜɟɪɠɞɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɥɢɧɟɣɱаɬɵɦ, 
ɢ ɩɥɨɫɤɨɫɬɧɵɦ ɡаɞаɱаɦ. ȿɫɥɢ ɢɫɤɨɦɨɣ ɮɢɝɭɪɨɣ ɹɜɥɹɟɬɫɹ ɩɪɹɦаɹ, ɜ ɭɫ-
ɥɨɜɢɢ ɡаɞаɱɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡаɞаɧɵ ɱɟɬɵɪɟ ɩаɪаɦɟɬɪа. Пɨɫɥɟɞɧɢɟ ɦɨɝɭɬ 
ɛɵɬɶ ɢɥɢ ɪаɫɫɬɨɹɧɢɹɦɢ, ɢɥɢ ɭɝɥаɦɢ, ɢɥɢ ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶɸ, ɢɥɢ ɪаɜ-
ɧɨɧаɤɥɨɧɧɨɫɬɶɸ, ɢɥɢ ɫɨɱɟɬаɧɢɹɦɢ ɷɬɢɯ ɩаɪаɦɟɬɪɨɜ. Пɪɢ ɡаɞаɧɢɢ ɬɪɟɯ 
ɩаɪаɦɟɬɪɨɜ ɡаɞаɱа ɛɭɞɟɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ, ɩɪɢ ɩɹɬɢ – ɩɟɪɟɨɩɪɟɞɟɥɟɧ-
ɧɨɣ. ȿɫɥɢ ɢɫɤɨɦɨɣ ɮɢɝɭɪɨɣ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɫɬɶ, ɜ ɭɫɥɨɜɢɢ ɡаɞаɱɢ ɞɨɥɠ-
ɧɵ ɛɵɬɶ ɬɪɢ ɩаɪаɦɟɬɪа. Ɉɧɢ ɦɨɝɭɬ ɢɥɢ ɪаɫɫɬɨɹɧɢɹɦɢ, ɢɥɢ ɭɝɥаɦɢ, ɢɥɢ 
ɪаɜɧɨɭɞаɥɟɧɧɨɫɬɶɸ, ɢɥɢ ɪаɜɧɨɧаɤɥɨɧɧɨɫɬɶɸ ɥɢɛɨ ɫɨɱɟɬаɧɢɹɦɢ ɷɬɢɯ 
ɩаɪаɦɟɬɪɨɜ. Пɪɢ ɡаɞаɧɢɢ ɞɜɭɯ ɩаɪаɦɟɬɪɨɜ ɡаɞаɱа ɛɭɞɟɬ ɧɟɨɩɪɟɞɟɥɟɧ-
ɧɨɣ, ɩɪɢ ɱɟɬɵɪɟɯ – ɩɟɪɟɨɩɪɟɞɟɥɟɧɧɨɣ. 

Вɫɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ 
ɪаɡɞɟɥɹɸɬɫɹ ɧа ɰɢɪɤɭɥɶɧɵɟ ɢ ɧɟɰɢɪɤɭɥɶɧɵɟ. К ɰɢɪɤɭɥɶɧɵɦ ɨɬɧɨɫɹɬɫɹ 
ɡаɞаɱɢ, ɜ ɤɨɬɨɪɵɯ ɪɟɲɟɧɢɟ ɫɜɨɞɢɬɫɹ ɤ ɩɨɫɬɪɨɟɧɢɸ ɩɪɹɦɵɯ ɢ ɨɤɪɭɠɧɨ-
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ɫɬɟɣ. К ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɡаɞаɱɢ 1-ɣ ɢ 2-ɣ ɫɬɟɩɟɧɢ. ɋɬɟɩɟɧɶɸ ɡаɞаɱɢ ɧаɡɵ-

ɜаɟɬɫɹ ɫɬɟɩɟɧɶ ɭɪаɜɧɟɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ ɫɜɨɞɢɬɫɹ аɧаɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 
ɡаɞаɱɢ. ȿɫɥɢ ɜ ɬаɤɨɣ ɡаɞаɱɟ ɜɨɡɧɢɤаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɷɥ-
ɥɢɩɫа, ɝɢɩɟɪɛɨɥɵ, ɩаɪаɛɨɥɵ, ɬɨ ɱɟɪɬɟɠ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪаɡɨɜаɬɶ ɤɨɥ-
ɥɢɧɟɣɧɨ ɬаɤ, ɱɬɨɛɵ ɭɩɨɦɹɧɭɬɵɟ ɤɪɢɜɵɟ ɩɪɟɨɛɪаɡɨɜаɥɢɫɶ ɜ ɨɤɪɭɠɧɨɫɬɶ. 
Пɪɹɦаɹ ɠɟ ɩɪɢ ɤɨɥɥɢɧɟɣɧɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɹɯ ɩɪɟɨɛɪаɡɭɟɬɫɹ ɫɧɨɜа 
ɜ ɩɪɹɦɭɸ. ɂɫɤɥɸɱɟɧɢɹ ɫɨɫɬаɜɥɹɸɬ ɡаɞаɱɢ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤаɟɬ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɜ ɩɨɫɬɪɨɟɧɢɢ ɞɜɭɯ ɤɪɢɜɵɯ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа, ɧɟ ɫɜɹɡаɧɧɵɯ 
ɦɟɠɞɭ ɫɨɛɨɣ ɧɢ ɨɛɳɢɦɢ ɮɨɤɭɫаɦɢ (ɥɢɛɨ ɮɨɤɭɫɨɦ, ɟɫɥɢ ɷɬɨ ɩаɪаɛɨɥɵ, 

ɱɬɨ ɱаɳɟ ɢ ɛɵɜаɟɬ), ɧɢ ɞɢɪɟɤɬɨɪɢаɥɶɧɨɣ ɥɢɧɢɟɣ. ɇаɩɪɢɦɟɪ, ɟɫɥɢ 

ɜ ɩɥɨɫɤɨɫɬɢ ɟɫɬɶ ɨɤɪɭɠɧɨɫɬɶ ɢ ɷɥɥɢɩɫ, ɬɨ, ɩɪɟɨɛɪаɡɭɹ ɱɟɪɬɟɠ ɬаɤ, ɱɬɨɛɵ 

ɷɥɥɢɩɫ ɨɤаɡаɥɫɹ ɨɤɪɭɠɧɨɫɬɶɸ, ɦɵ ɩɪɟɨɛɪаɡɭɟɦ ɢ ɨɤɪɭɠɧɨɫɬɶ ɜ ɷɥɥɢɩɫ. 
Пɨɷɬɨɦɭ ɬаɤаɹ ɡаɞаɱа, ɯɨɬɹ ɢ ɹɜɥɹɟɬɫɹ ɡаɞаɱɟɣ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ, ɨɧа ɜɫɟ 
ɠɟ ɨɬɧɨɫɢɬɫɹ ɤ ɧɟɰɢɪɤɭɥɶɧɵɦ. К ɧɟɰɢɪɤɭɥɶɧɵɦ ɨɬɧɨɫɹɬɫɹ ɡаɞаɱɢ 3-ɣ 

ɢ ɜɵɲɟ ɫɬɟɩɟɧɟɣ. Ⱦɥɹ ɢɯ ɪɟɲɟɧɢɹ ɜɨɡɧɢɤаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɥɟɤаɥɶɧɵɯ ɤɪɢɜɵɯ ɢɥɢ ɫɩɥаɣɧɨɜ. Ɋɟɲɟɧɢɟ ɬаɤɢɯ ɡаɞаɱ ɹɜɥɹɟɬɫɹ ɩɪɢ-

ɛɥɢɠɟɧɧɵɦ. Ɍɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡаɜɢɫɢɬ ɨɬ ɬɨɱɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ 

(ɤɨɥɢɱɟɫɬɜа ɜɡɹɬɵɯ ɬɨɱɟɤ). Пɨɫɬɪɨɟɧɢɟ ɩɨɫɥɟɞɧɟɣ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ 
ɫ ɧаɩɟɪɟɞ ɡаɞаɧɧɨɣ ɬɨɱɧɨɫɬɶɸ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢ ɪɟɲɟɧɢɟ ɡаɞаɱɢ ɦɨɠɧɨ 
ɨɫɭɳɟɫɬɜɢɬɶ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. 

Пɨɩɪɨɛɭɟɦ ɪаɡɥɨɠɢɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡаɞаɱɢ ɧа «ɷɥɟɦɟɧɬаɪɧɵɟ 
ɱаɫɬɢɰɵ», ɬ.ɟ. ɜɵɞɟɥɢɦ ɢɡ ɫɨɫɬаɜа ɡаɞаɱ ɢɯ ɧаɢɛɨɥɟɟ ɩɪɨɫɬɵɟ ɫɨɫɬаɜ-
ɥɹɸɳɢɟ, ɤɨɬɨɪɵɟ ɢ ɧаɡɨɜɟɦ ɫиɦɩɥеɤɫаɦи (lat.: ɩɪɨɫɬɨɣ). Пɪɨɫɢɦ ɧɟ ɩɭ-
ɬаɬɶ ɫ ɬɟɪɦɢɧɨɦ «ɫɢɦɩɥɟɤɫ» ɢɡ ɦɧɨɝɨɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. 

Ⱦаɞɢɦ ɨɩɪɟɞɟɥɟɧɢɟ: ɫиɦɩɥеɤɫɨɦ наɡɵɜаеɬɫɹ ɷɥеɦенɬаɪнаɹ гɪа-

ɮиɱеɫɤаɹ ɨɩеɪаɰиɹ, ɤɨɬɨɪаɹ ɹɜɥɹеɬɫɹ ɫɨɫɬаɜнɨɣ ɱаɫɬɶɸ ɪеɲениɹ ɤɨн-

ɫɬɪɭɤɬиɜнɨɣ ɡаɞаɱи. Ɉɧа ɭɠɟ ɧɟ ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ ɞɪɭɝɢɟ, ɛɨɥɟɟ ɩɪɨɫɬɵɟ 
ɨɩɟɪаɰɢɢ. ɋɢɦɩɥɟɤɫ ɦɨɠɧɨ ɫɪаɜɧɢɬɶ ɫ ɬаɛɥɢɱɧɵɦ ɢɧɬɟɝɪаɥɨɦ, ɫ ɨɞɧɨɣ 

ɨɩɟɪаɰɢɟɣ ɬаɛɥɢɰɵ ɭɦɧɨɠɟɧɢɹ (ɧаɩɪɢɦɟɪ 2×2 = 4), ɩɪɨɫɬɵɦɢ ɱɢɫɥаɦɢ. 

ɋɢɦɩɥɟɤɫɵ ɫɥɟɞɭɟɬ ɜɨɫɩɪɢɧɢɦаɬɶ ɤаɤ ɬаɛɥɢɱɧɵɟ ɢɧɬɟɝɪаɥɵ, ɬаɛɥɢɰɭ 
ɭɦɧɨɠɟɧɢɹ ɢ ɬ.ɩ. 

Ⱦɥɹ ɧаɱаɥа ɨɝɪаɧɢɱɢɦɫɹ ɪаɫɫɦɨɬɪɟɧɢɟɦ ɬɨɥɶɤɨ ɥɢɧɟɣɱаɬɵɯ ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ. ɋɭɳɟɫɬɜɭɸɬ 10 ɫɢɦɩɥɟɤɫɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɥɢɧɟɣɱа-
ɬɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ [8]. Ɋаɫɫɦɨɬɪɢɦ ɢɯ. 

1) Ɋаɫɫɬɨяɧие ɦеɠɞɭ ɡаɞаɧɧɨɣ ɬɨɱɤɨɣ А и иɫɤɨɦɨɣ ɩɪяɦɨɣ ɯ 
ɪаɜɧɨ d. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, 
ɤаɫаɬɟɥɶɧɵɯ ɤ ɫɮɟɪɟ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ Ⱥ ɢ ɪаɞɢɭɫɨɦ d. 
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2) Ɋаɫɫɬɨяɧие ɦеɠɞɭ ɡаɞаɧɧɨɣ ɩɪяɦɨɣ ɚ и иɫɤɨɦɨɣ ɩɪяɦɨɣ ɯ 
ɪаɜɧɨ d. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɤаɫа-
ɬɟɥɶɧɵɯ ɤ ɰɢɥɢɧɞɪɭ ɜɪаɳɟɧɢɹ ɫ ɨɫɶɸ а ɢ ɪаɞɢɭɫɨɦ d. 

3) ɍɝɨɥ ɦеɠɞɭ ɡаɞаɧɧɨɣ ɩɪяɦɨɣ ɚ и иɫɤɨɦɨɣ ɩɪяɦɨɣ ɯ ɪаɜеɧ α. 
Мɧɨɠɟɫɬɜɨɦ ɩɪɹɦɵɯ ɯ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɩаɪаɥɥɟɥɶɧɵɯ ɨɛɪа-
ɡɭɸɳɢɦ ɤɨɧɭɫа ɜɪаɳɟɧɢɹ Ɏ ɫ ɨɫɶɸ а ɢ ɭɝɥɨɦ α ɦɟɠɞɭ ɨɛɪаɡɭɸɳɟɣ 
ɢ ɨɫɶɸ а. 

4) ɍɝɨɥ ɦеɠɞɭ ɡаɞаɧɧɨɣ ɩɥɨɫɤɨɫɬɶɸ Ƚ и иɫɤɨɦɨɣ ɩɪяɦɨɣ ɯ ɪа-
ɜеɧ β. Ⱦаɧɧɨɦɭ ɫɢɦɩɥɟɤɫɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɩаɪаɥɥɟɥɶ-
ɧɵɯ ɨɛɪаɡɭɸɳɢɦ ɤɨɧɭɫа ɜɪаɳɟɧɢɹ Ɏ ɫ ɨɫɶɸ а, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ Ƚ, ɢ ɭɝɥɨɦ α = 90° – ȕ ɦɟɠɞɭ ɨɛɪаɡɭɸɳɟɣ ɢ ɨɫɶɸ а. 

5) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɭɞаɥеɧа ɨɬ ɡаɞаɧɧыɯ ɬɨɱеɤ А и ȼ. 
Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ, ɪаɜɧɨɭɞаɥɟɧɧɵɯ ɨɬ ɞаɧɧɵɯ ɬɨɱɟɤ Ⱥ ɢ ȼ, ɩɪɟɞɫɬаɜ-
ɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɤаɫаɬɟɥɶɧɵɯ ɤ ɫɮɟɪаɦ Ɏi; ɢ Ɏj ɫ ɰɟɧɬɪаɦɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɨɱɤаɯ Ⱥ ɢ ȼ ɢ ɪаɞɢɭɫаɦɢ Ri ɢ Rj, ɩɨɩаɪɧɨ ɢɡɦɟɧɹɸ-
ɳɢɦɢɫɹ ɧа ɨɞɢɧаɤɨɜɭɸ ɜɟɥɢɱɢɧɭ. Кɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɩаɪаɦɟɬɪɢ-
ɱɟɫɤɨɝɨ ɦɧɨɠɟɫɬɜа ɤɨɧɝɪɭɷɧɰɢɣ. Кɨɧɤɪɟɬɧɭɸ ɤɨɧɝɪɭɷɧɰɢɸ ɦɨɠɧɨ ɜɵ-
ɞɟɥɢɬɶ ɢɡ ɤɨɦɩɥɟɤɫа, ɟɫɥɢ ɧаɡɧаɱɢɬɶ ɪаɞɢɭɫɵ Ri ɢ Rj ɪаɜɧɵɦɢ ɤаɤɨɣ-ɬɨ 
ɤɨɧɤɪɟɬɧɨɣ ɜɟɥɢɱɢɧɟ. К ɞɜɭɦ ɫɮɟɪаɦ ɨɞɢɧаɤɨɜɵɯ ɮɢɤɫɢɪɨɜаɧɧɵɯ ɪа-
ɞɢɭɫɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɦɧɨɠɟɫɬɜɨ ɤаɫаɬɟɥɶɧɵɯ ɩɪɹɦɵɯ, ɩɪɟɞɫɬаɜɥɹɸ-
ɳɟɟ ɤɨɧɤɪɟɬɧɭɸ ɤɨɧɝɪɭɷɧɰɢɸ. Пɨɫɥɟɞɧɹɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɫɬɨɢɬ ɢɡ 
ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɝɨ ɦɧɨɠɟɫɬɜа ɨɞɧɨɩɨɥɨɫɬɧɵɯ ɝɢɩɟɪɛɨɥɨɢɞɨɜ, ɨɞ-
ɧɨɝɨ ɤɨɧɭɫа ɢ ɨɞɧɨɝɨ ɰɢɥɢɧɞɪа. 

6) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɭɞаɥеɧа ɨɬ ɡаɞаɧɧыɯ ɬɨɱɤи А и 

ɩɪяɦɨɣ b. Мɧɨɠɟɫɬɜɭ ɩɪɹɦɵɯ ɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɤаɫа-
ɬɟɥɶɧɵɯ ɤ ɫɮɟɪɟ Ɏi ɢ ɰɢɥɢɧɞɪɭ Ɏj. Цɟɧɬɪ ɫɮɟɪ – ɬɨɱɤа Ⱥ, ɨɫɶ ɰɢɥɢɧɞɪɨɜ 
ɜɪаɳɟɧɢɹ Ɏj – ɩɪɹɦаɹ b. Ɋаɞɢɭɫɵ ɫɮɟɪ ɢ ɰɢɥɢɧɞɪɨɜ ɩɨɩаɪɧɨ ɢɡɦɟɧɹɸɬɫɹ 
ɧа ɨɞɢɧаɤɨɜɭɸ ɜɟɥɢɱɢɧɭ. Кɨɦɩɥɟɤɫ ɫɨɞɟɪɠɢɬ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨ-
ɠɟɫɬɜɨ ɤɨɧɝɪɭɷɧɰɢɣ. ȿɫɥɢ ɡаɮɢɤɫɢɪɨɜаɬɶ ɪаɞɢɭɫɵ ɫɮɟɪɵ ɢ ɰɢɥɢɧɞɪа ɤаɤɨɣ-
ɬɨ ɤɨɧɤɪɟɬɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɜɵɞɟɥɢɦ ɢɡ ɤɨɦɩɥɟɤɫа ɤɨɧɤɪɟɬɧɭɸ ɤɨɧɝɪɭɷɧɰɢɸ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɦɧɨɠɟɫɬɜа ɤаɫаɬɟɥɶɧɵɯ, ɩɪɹɦɵɯ ɤ ɫɮɟɪɟ ɢ ɰɢɥɢɧɞɪɭ. 

7) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɭɞаɥеɧа ɨɬ ɡаɞаɧɧыɯ ɩɪяɦыɯ ɚ и b. 

Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɤаɫаɬɟɥɶ-
ɧɵɯ ɤ ɞɜɭɦ ɰɢɥɢɧɞɪаɦ ɜɪаɳɟɧɢɹ ɫ ɨɫɹɦɢ а ɢ b ɢ ɪаɜɧɵɦɢ ɪаɞɢɭɫаɦɢ, 
ɩɨɩаɪɧɨ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɧа ɨɞɢɧаɤɨɜɭɸ ɜɟɥɢɱɢɧɭ. Кɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ 
ɢɡ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɝɨ ɦɧɨɠɟɫɬɜа ɤɨɧɝɪɭɷɧɰɢɣ. Кɨɧɤɪɟɬɧɭɸ ɤɨɧɝɪɭ-
ɷɧɰɢɸ ɢɡ ɷɬɨɝɨ ɦɧɨɠɟɫɬɜа ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ, ɟɫɥɢ ɡаɮɢɤɫɢɪɨɜаɬɶ ɪаɞɢɭ-
ɫɵ ɰɢɥɢɧɞɪɨɜ ɤаɤɨɣ-ɬɨ ɜɟɥɢɱɢɧɨɣ. 
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8) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɧаɤɥɨɧеɧа ɤ ɡаɞаɧɧыɦ ɩɪяɦыɦ  

ɚ и b. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɩа-
ɪаɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɦ Ƚ ɢ ∑. Пɥɨɫɤɨɫɬɢ Ƚ ɢ ∑ ɨɛɪаɡɨɜаɧɵ ɛɢɫɫɟɤɬɪɢ-

ɫаɦɢ ɭɝɥɨɜ α ɢ ȕ, ɫɬɨɪɨɧɵ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɩɟɪɟɫɟɤаɸɳɢɦɢɫɹ ɩɪɹɦɵɦɢ 

c ɢ d (ɫ||а, d||b), ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪаɦɢ m, n ɤ ɩɥɨɫɤɨɫɬɢ Δ (c U d). 

9) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɧаɤɥɨɧеɧа ɤ ɡаɞаɧɧыɦ ɩɪяɦɨɣ l 

ɩɥɨɫɤɨɫɬи Ƚ. Мɧɨɠɟɫɬɜɨɦ ɩɪɹɦɵɯ ɯ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɩаɪаɥ-
ɥɟɥɶɧɵɯ ɨɛɪаɡɭɸɳɢɦ ɤɨɧɭɫа Ɏ. Кɨɧɭɫ Ɏ ɨɛɪаɡɨɜаɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪа-
ɡɨɦ. ɇаɡɧаɱɢɦ ɩɪɹɦɭɸ l ɢ ɩɥɨɫɤɨɫɬɶ Ƚ (ɪɢɫ. 1). Ȼɟɡ ɭɳɟɪɛа ɞɥɹ ɨɛɨɛɳɟ-
ɧɢɹ ɢɡɥɨɠɟɧɢɹ, ɧɨ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɞɨɤаɡаɬɟɥɶɫɬɜа ɡаɞаɞɢɦ ɩɪɹɦɭɸ l 

ɢ ɩɥɨɫɤɨɫɬɶ Ƚ ɜ ɩɨɥɨɠɟɧɢɢ ɭɪɨɜɧɹ – ɩɪɹɦаɹ ɜɨ ɮɪɨɧɬаɥɶɧɨɦ, ɩɥɨɫɤɨɫɬɶ 
ɜ ɝɨɪɢɡɨɧɬаɥɶɧɨɦ ɩɨɥɨɠɟɧɢɹɯ. Ɂаɦɟɬɢɦ ɡɞɟɫɶ ɠɟ, ɱɬɨ ɟɫɥɢ ɜ ɡаɞаɱɟ ɩɪɹ-
ɦаɹ ɢ ɩɥɨɫɤɨɫɬɶ ɛɭɞɭɬ ɡаɧɢɦаɬɶ ɨɛɳɟɟ ɩɨɥɨɠɟɧɢɟ, ɬɨ ɫɥɟɞɭɟɬ ɩɪɟɨɛɪа-
ɡɨɜаɬɶ ɱɟɪɬɟɠ ɬаɤ, ɱɬɨɛɵ ɩɪɹɦаɹ ɢ ɩɥɨɫɤɨɫɬɶ ɡаɧɹɥɢ ɩɨɥɨɠɟɧɢɟ ɭɪɨɜɧɹ. 

 

Ɋɢɫ. 1 

Ɋаɡɞɟɥɢɦ ɭɝɥɵ, ɨɛɪаɡɨɜаɧɧɵɟ ɩɪɹɦɨɣ l ɢ ɩɥɨɫɤɨɫɬɶɸ Ƚ, ɩɨɩɨɥаɦ. 

Пɪɹɦɵɟ q ɢ ɪ – ɛɢɫɫɟɤɬɪɢɫɵ ɷɬɢɯ ɭɝɥɨɜ. Ɍɨɱɤɢ, ɥɟɠаɳɢɟ ɧа ɩɪɹɦɵɯ q ɢ ɪ, 

ɛɭɞɭɬ ɢɦɟɬɶ ɪаɜɧɵɟ ɪаɫɫɬɨɹɧɢɹ ɨɬ l ɢ Ƚ. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ, ɩɪɨɯɨɞɹɳɢɯ 
ɱɟɪɟɡ ɬɨɱɤɭ S (S = l U Ƚ), ɧа ɤɨɬɨɪɵɯ ɧаɯɨɞɹɬɫɹ ɬɨɱɤɢ, ɨɞɢɧаɤɨɜɨ ɭɞаɥɟɧ-

ɧɵɟ ɨɬ l ɢ Ƚ, ɩɪɟɞɫɬаɜɥɹɸɬ ɫɨɛɨɣ ɤɨɧɭɫ Ɏ. Пɪɹɦɵɟ q ɢ ɪ ɹɜɥɹɸɬɫɹ ɨɱɟɪ-
ɤɨɜɵɦɢ ɨɛɪаɡɭɸɳɢɦɢ ɤɨɧɭɫа Ɏ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɪɨɧɬаɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɩɪɨɟɤɰɢɣ. Ɍɨɱɤа S – ɜɟɪɲɢɧа ɤɨɧɭɫа Ɏ, ɩɪɹɦаɹ l – ɟɝɨ ɨɫɶ. 
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Пɪɨɜɟɞɟɦ ɝɨɪɢɡɨɧɬаɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ Ƚ (Ƚ2) ɧа ɪаɫɫɬɨɹɧɢɢ h ɨɬ 
ɩɥɨɫɤɨɫɬɢ Ƚ. Ⱦɨɤаɠɟɦ, ɱɬɨ ɩɥɨɫɤɨɫɬɶ Ƚ ɪаɫɫɟɱɟɬ ɤɨɧɭɫ Ɏ ɩɨ ɷɥɥɢɩɫɭ. 

Пɨɫɬɪɨɢɦ ɰɢɥɢɧɞɪ ɜɪаɳɟɧɢɹ U ɫ ɨɫɶɸ l ɢ ɪаɞɢɭɫɨɦ R = h. Пɥɨɫ-
ɤɨɫɬɶ Ƚ ɪаɫɫɟɱɟɬ ɰɢɥɢɧɞɪ U ɩɨ ɷɥɥɢɩɫɭ K. Пɨɷɬɨɦɭ ɷɥɥɢɩɫ K ɹɜɥɹɟɬɫɹ 
ɦɧɨɠɟɫɬɜɨɦ ɬɨɱɟɤ, ɪаɜɧɨɭɞаɥɟɧɧɵɯ ɨɬ l ɢ Ƚ. ɇɨ ɷɬɢɦ ɠɟ ɫɜɨɣɫɬɜɨɦ ɨɛ-
ɥаɞаɸɬ ɢ ɬɨɱɤɢ, ɨɛɪаɡɭɸɳɢɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫа Ɏ ɩɥɨɫɤɨɫɬɶɸ Ƚ. Ɍаɤɢɦ 
ɨɛɪаɡɨɦ, ɫɟɱɟɧɢɟ K ɤɨɧɭɫа Ɏ ɩɥɨɫɤɨɫɬɶɸ Ƚ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɷɥɥɢɩɫ. 
Ɉɬɪɟɡɨɤ Ⱥȼ – ɟɝɨ ɛɨɥɶɲаɹ ɨɫɶ, ɦаɥаɹ ɨɫɶ CD = 2h. Ɏɨɤɭɫаɦɢ F/ ɢ F// ɷɥ-
ɥɢɩɫа ɹɜɥɹɸɬɫɹ ɬɨɱɤɢ ɤаɫаɧɢɹ ɫɮɟɪ, ɜɩɢɫаɧɧɵɯ ɜ ɰɢɥɢɧɞɪ U [9]. 

Вɨɡɶɦɟɦ ɤаɤɭɸ-ɧɢɛɭɞɶ ɨɛɪаɡɭɸɳɭɸ m ɤɨɧɭɫа Ɏ. Вɫɟ ɬɨɱɤɢ ɷɬɨɣ 
ɨɛɪаɡɭɸɳɟɣ ɨɞɢɧаɤɨɜɨ ɭɞаɥɟɧɵ ɨɬ ɩɪɹɦɨɣ l ɢ ɩɥɨɫɤɨɫɬɢ Ƚ. ɋɥɟɞɨɜа-
ɬɟɥɶɧɨ, ɨɛɪаɡɭɸɳаɹ m ɪаɜɧɨɧаɤɥɨɧɟɧа ɤ l ɢ Ƚ. Аɧаɥɨɝɢɱɧɨɟ ɦɨɠɧɨ ɫɤа-
ɡаɬɶ ɨ ɥɸɛɨɣ ɨɛɪаɡɭɸɳɟɣ ɤɨɧɭɫа Ɏ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɜɫɟ ɨɛɪаɡɭɸɳɢɟ 
ɤɨɧɭɫа Ɏ ɪаɜɧɨɧаɤɥɨɧɟɧɵ ɤ ɩɪɹɦɨɣ l ɢ ɩɥɨɫɤɨɫɬɢ ∑. Ɍаɤɨɟ ɭɬɜɟɪɠɞɟɧɢɟ 
ɫɩɪаɜɟɞɥɢɜɨ ɢ ɞɥɹ ɥɸɛɨɣ ɩɪɹɦɨɣ ɩɪɨɫɬɪаɧɫɬɜа, ɩаɪаɥɥɟɥɶɧɨɣ ɤаɤɨɣ-
ɧɢɛɭɞɶ ɨɛɪаɡɭɸɳɟɣ ɤɨɧɭɫа Ɏ. 

10) ɂɫɤɨɦая ɩɪяɦая ɯ ɪаɜɧɨɧаɤɥɨɧɧа ɤ ɡаɞаɧɧыɦ ɩɥɨɫɤɨ-

ɫɬяɦ Ƚ и Λ. Мɧɨɠɟɫɬɜɨ ɩɪɹɦɵɯ ɯ ɩɪɟɞɫɬаɜɥɹɟɬ ɤɨɦɩɥɟɤɫ ɩɪɹɦɵɯ, ɩа-
ɪаɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɦ ∑ ɢ Δ. Пɥɨɫɤɨɫɬɢ ∑ ɢ Δ ɞɟɥɹɬ ɞɜа ɞɜɭɝɪаɧɧɵɯ 
ɭɝɥа α ɢ ȕ, ɨɛɪаɡɨɜаɧɧɵɯ ɩɥɨɫɤɨɫɬɹɦɢ Ƚ ɢ Λ, ɩɨɩɨɥаɦ. 

Вɫɟ ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɫɢɦɩɥɟɤɫɵ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵ, ɧɨ ɨɧɢ ɩɨɡɜɨ-
ɥɹɸɬ ɪɟɲɢɬɶ ɬɨɥɶɤɨ ɜɟɫɶɦа ɨɝɪаɧɢɱɟɧɧɵɟ ɤɪɭɝ ɰɢɪɤɭɥɶɧɵɯ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɡаɞаɱɢ. Пɪɢ ɷɬɨɦ ɨɫɬаɟɬɫɹ ɧɟɬɪɨɧɭɬɵɦ ɨɝɪɨɦɧɵɣ ɩɥаɫɬ ɧɟɰɢɪ-
ɤɭɥɶɧɵɯ ɡаɞаɱ. В ɩɨɫɥɟɞɭɸɳɢɯ ɪаɛɨɬаɯ ɩɨɩɵɬаɟɦɫɹ ɪаɡɨɛɪаɬɶɫɹ ɜ ɦɟ-
ɬɨɞɨɥɨɝɢɢ ɪɟɲɟɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɡаɞаɱ 3-ɣ ɢ ɜɵɲɟ ɫɬɟɩɟɧɢ. 
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ɉɈɋɌɊɈȿɇИȿ ɅИɇИɃ ȼȿɊɈəɌɇɈȽɈ ȼɈȾɈɌɈɄА  

ɇА ɌɈɉɈȽɊАɎИɑȿɋɄɈɃ ɉɈȼȿɊɏɇɈɋɌИ  

ȼ Ȼɇ-ИɋɑИɋɅȿɇИИ 

Ʉɨɧɨɩɚɰɤɢɣ ȿɜɝɟɧɢɣ ȼɢɤɬɨɪɨɜɢɱ, 

ɑɟɪɧɵɲɟɜɚ Ɉɤɫɚɧɚ Аɥɟɤɫɚɧɞɪɨɜɧɚ 

Ⱦɨɧɛɚɫɫɤɚя ɧɚɰɢɨɧɚɥɶɧɚя ɚɤɚɞɟɦɢя ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ, 

ɝ. Ɇɚɤɟɟɜɤɚ, ȾɇɊ 

В ɫɬаɬɶɟ ɩɪɟɞɥɨɠɟɧɵ ɞɜа ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ аɥɝɨɪɢɬɦа, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɨɫɥɟ-
ɞɨɜаɬɟɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɡаɞаɱɢ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа ɧа ɬɨɩɨɝɪаɮɢ-
ɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Пɟɪɜɵɣ – ɞɥɹ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɨɬɫɟɤа ɬɨ-
ɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 16 ɧаɩɟɪɟɞ ɡаɞаɧɧɵɯ ɬɨɱɟɤ. Вɬɨɪɨɣ – 
ɩɪɢɧɰɢɩɢаɥɶɧɵɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа ɧа ɬɨɩɨɝɪаɮɢɱɟ-
ɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɩɨɥɨɠɟɧа ɦɢɧɢɦɢɡаɰɢɹ ɪаɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɜɭɦɹ 
ɫɨɫɟɞɧɢɦɢ ɝɨɪɢɡɨɧɬаɥɹɦɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɨɬɫɟɤ ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɝɨɪɢɡɨɧɬаɥɶ, ɥɢɧɢɢ ɜɨ-
ɞɨɬɨɤа, ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ аɥɝɨɪɢɬɦ, ɩаɪаɦɟɬɪɢɱɟɫɤɢɟ ɭɪаɜɧɟɧɢɹ, Ȼɇ-ɢɫɱɢɫɥɟɧɢɟ. 
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The article presents two computational algorithms which are the sequence solution of 
constructing lines of the probability water course on the topographic surface. The first algo-
rithm is for the analytical description of the horizontals of the section of the topographic sur-
face passing through 16 given beforehand points. The second one is a principal algorithm of 
constructing lines of the probability water course on the topographic surface, which was 
based on the minimization of the distance between two adjacent horizontals.  
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Ваɠɧɨɟ ɡɧаɱɟɧɢɟ ɜ аɧаɥɢɡɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɡɟɦɟɥɶ-

ɧɨɝɨ ɭɱаɫɬɤа ɡаɧɢɦаɸɬ ɪаɫɩɨɥɨɠɟɧɢɟ ɢ ɧаɩɪаɜɥɟɧɢɟ ɥɢɧɢɣ ɧаɢɛɨɥɶɲɟ-
ɝɨ ɭɤɥɨɧа, ɤɨɬɨɪɵɟ ɯаɪаɤɬɟɪɢɡɭɸɬ ɫɬɨɤ ɜɨɞɵ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂаɞаɱɭ 
ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа ɦɨɠɧɨ ɫɱɢɬаɬɶ аɤɬɭаɥɶɧɨɣ, ɬаɤ 
ɤаɤ ɨɧа ɞаёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɡɟɦɟɥɶɧɨɝɨ ɭɱаɫɬɤа ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪаɡɜɢɬɢɹ ɷɪɨɡɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɧа ɡɟɦɥɹɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧаɡɧаɱɟɧɢɹ [1] ɢ ɫɨɡɞаёɬ 
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ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɪаɡɪаɛɨɬɤɢ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝа 
ɫɨɫɬɨɹɧɢɹ ɝɪɭɧɬɨɜ. 

В ɥɢɬɟɪаɬɭɪɟ ɜɫɬɪɟɱаɟɬɫɹ ɞɨɫɬаɬɨɱɧɨ ɛɨɥɶɲɨɣ ɤɪɭɝ ɢɫɫɥɟɞɨɜаɧɢɣ, 

ɩɨɫɜɹɳɟɧɧɵɯ ɩɨɫɬɪɨɟɧɢɸ ɥɢɧɢɣ ɧаɢɛɨɥɶɲɟɝɨ ɭɤɥɨɧа ɧа ɬɨɩɨɝɪаɮɢɱɟ-
ɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɂɡ-ɡа ɫɥɨɠɧɨɫɬɢ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɬɨ-
ɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɨɥɭɱɢɥ ɝɪаɮɢ-

ɱɟɫɤɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡаɞаɱɢ, ɢɡɜɟɫɬɧɵɣ ɢɡ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ. Кɪɨɦɟ ɬɨɝɨ, ɛɵɥɢ ɪаɡɪаɛɨɬаɧɵ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɷɬɨɣ 

ɡаɞаɱɢ ɧа ɨɫɧɨɜɟ ɞɢɫɤɪɟɬɧɵɯ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɰɢɮɪɨɜɵɯ ɦɨɞɟɥɟɣ 

ɪɟɥɶɟɮа ɦɟɫɬɧɨɫɬɢ [2, 3]. 

В Ȼɇ-ɢɫɱɢɫɥɟɧɢɢ (ɬɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ Ȼаɥɸɛɵ–ɇаɣɞɵɲа) ɩɨ-
ɞɨɛɧаɹ ɡаɞаɱа ɛɵɥа ɪаɫɫɦɨɬɪɟɧа ɜ ɪаɛɨɬɟ В.В. Кɭɱɟɪɟɧɤɨ  [4], ɜ ɤɨɬɨɪɨɣ 

аɜɬɨɪ ɩɪɢɜɨɞɢɬ аɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɢ ɥɢɧɢɣ ɧаɢɛɨɥɶ-
ɲɟɝɨ ɭɤɥɨɧа ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɨɞɨɬɨɤа ɧа ɞɢɫɤɪɟɬɧɨ ɡаɞаɧɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɵ ɜаɪɢаɬɢɜɧɨɝɨ ɞɢɫɤɪɟɬɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨ-
ɞɟɥɢɪɨɜаɧɢɹ [5] ɢ ɦаɬɟɦаɬɢɱɟɫɤɢɣ аɩɩаɪаɬ Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ. Ɉɞɧаɤɨ ɷɬɢ 

аɥɝɨɪɢɬɦɵ ɨɬɧɨɫɹɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤ ɬɟɦ ɦɟɬɨɞаɦ ɡаɞаɧɢɹ ɬɨɩɨɝɪаɮɢ-

ɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪɵɟ аɜɬɨɪ ɢɫɩɨɥɶɡɨɜаɥ ɜ ɫɜɨɟɣ ɪаɛɨɬɟ. Пɪɢɦɟ-
ɧɢɬɟɥɶɧɨ ɤ ɫɩɨɫɨɛɭ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɧа ɨɫɧɨɜɟ 16-ɬɨɱɟɱɧɵɯ ɨɬɫɟɤɨɜ [6] аɥɝɨɪɢɬɦɵ, ɩɪɟɞɫɬаɜɥɟɧɧɵɟ 
ɜ ɪаɛɨɬɟ, ɩɪɟɞɥɨɠɟɧɵ ɜɩɟɪɜɵɟ. 

Ɉɫɧɨɜɧая ɱаɫɬɶ 

Кɨɦɩɶɸɬɟɪ ɨɩɟɪɢɪɭɟɬ ɱɢɫɥаɦɢ. Пɨɷɬɨɦɭ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɰɢɮɪɨ-
ɜɵɯ ɦɨɞɟɥɟɣ ɪɟɥɶɟɮа ɦɟɫɬɧɨɫɬɢ ɜɨɡɧɢɤаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɟɞɫɬаɜɥɟ-
ɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɦаɬɟɦаɬɢ-

ɱɟɫɤɢɯ ɨɩɟɪаɰɢɣ. Ɍаɤ, ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ, ɞɥɹ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ 
ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦаɬɟɦаɬɢɱɟɫɤɢɦ аɩɩаɪаɬɨɦ – 

Ȼɇ-ɢɫɱɢɫɥɟɧɢɟɦ [7–9], ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬаɜɢɬɶ ɢɡɜɟɫɬɧɵɣ ɢɡ 
ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨ-
ɞɨɬɨɤа ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɬɨɱɟɱɧɵɯ ɭɪаɜɧɟɧɢɣ. Ɉɞɧаɤɨ ɫɧаɱаɥа 
ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɡаɞаɱɭ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɨɬ-
ɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɋаɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ 
ɝɨɪɢɡɨɧɬаɥɟɣ ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 
16 ɧаɩɟɪɟɞ ɡаɞаɧɧɵɯ ɬɨɱɟɤ [6], ɤаɤ ɥɢɧɢɣ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬаɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ ɫ ɜɵɫɨɬɧɨɣ ɨɬɦɟɬɤɨɣ hi ɢ ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
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1. Вɵɛɢɪаɟɦ ɲаɝ ɩɨɫɬɪɨɟɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟ-
ɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ Δh = hi + 1 – hi. 

2. Вɵɪаɠаɟɦ ɡɧаɱɟɧɢɟ ɩаɪаɦɟɬɪа τ ɱɟɪɟɡ ɩаɪаɦɟɬɪ t. Ⱦɥɹ ɷɬɨɝɨ ɧɟ-
ɨɛɯɨɞɢɦɨ ɞɥɹ ɤаɠɞɨɣ ɝɨɪɢɡɨɧɬаɥɢ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɟɟ ɭɪаɜɧɟɧɢɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɩаɪаɦɟɬɪа τ: 

 

Ɋɟɲɟɧɢɟ ɞаɧɧɨɝɨ ɭɪаɜɧɟɧɢɹ ɜ ɫɬаɬɶɟ ɧɟ ɩɪɢɜɨɞɢɬɫɹ ɢɡ-ɡа ɟɝɨ ɨɛɴ-
ёɦа. Вɫɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɩɟɪаɰɢɢ ɞаɧɧɨɝɨ аɥɝɨɪɢɬɦа ɜɵɩɨɥɧɟɧɵ аɜ-
ɬɨɪаɦɢ ɜ VBA ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɜɢɡɭаɥɢɡаɰɢɟɣ ɪɟɡɭɥɶɬаɬɨɜ ɜ AutoCAD. 

3. Пɨɞɫɬаɜɥɹɟɦ ɡɧаɱɟɧɢɟ ɩаɪаɦɟɬɪа τ = f (t) ɜ ɬɨɱɟɱɧɨɟ ɭɪаɜɧɟɧɢɟ 
ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 16 ɧаɩɟɪɟɞ ɡа-
ɞаɧɧɵɯ ɬɨɱɟɤ, ɮɨɪɦɢɪɭɹ ɬаɤɢɦ ɨɛɪаɡɨɦ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬ-
ɜɨ ɬɨɱɟɤ: 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧа ɫɬаɞɢɢ ɩɨɫɬɪɨɟɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɧɟɨɛɯɨ-
ɞɢɦɨ ɞɟɥаɬɶ ɩɪɨɜɟɪɤɭ, ɱɬɨɛɵ ɩаɪаɦɟɬɪ τ, ɜɵɪаɠɟɧɧɵɣ ɱɟɪɟɡ ɩаɪаɦɟɬɪ t, 
ɩɪɢɧаɞɥɟɠаɥ ɢɧɬɟɪɜаɥɭ [0; 1]. ɂɧаɱɟ ɩɨɥɭɱɢɦ ɧɟɤɨɬɨɪɵɣ ɮɪаɝɦɟɧɬ ɝɨ-
ɪɢɡɨɧɬаɥɢ ɡа ɩɪɟɞɟɥаɦɢ ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Пɟɪɟɯɨɞɹ ɨɬ ɬɨɱɟɱɧɵɯ ɭɪаɜɧɟɧɢɣ ɤ ɩаɪаɦɟɬɪɢɱɟɫɤɢɦ, ɞɥɹ ɬɪёɯ-
ɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɩɨɥɭɱɢɦ: 

 



 113 

 
 

4. Пɟɪɟɯɨɞɢɦ ɤ ɫɥɟɞɭɸɳɟɣ ɝɨɪɢɡɨɧɬаɥɢ ɢ ɩɨɜɬɨɪɹɟɦ ɜɵɱɢɫɥɟɧɢɹ. 
Пɟɪɟɯɨɞɢɦ ɤɨ ɜɬɨɪɨɦɭ аɥɝɨɪɢɬɦɭ. Ʌɢɧɢɢ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа ɤаɤ 

ɥɢɧɢɢ ɧаɢɛɨɥɶɲɟɝɨ ɭɤɥɨɧа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɩɪɟɞɟɥɢɦ, 
ɤаɤ ɤɪаɬɱаɣɲɟɟ ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɝɨɪɢɡɨɧɬаɥɹɦɢ ɫ ɩɨɦɨɳɶɸ 
ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. ɋ ɭɱёɬɨɦ ɩɨɥɭɱɟɧɧɵɯ ɭɪаɜɧɟɧɢɣ ɝɨɪɢ-
ɡɨɧɬаɥɢ ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɞɥаɝаɟɬɫɹ ɫɥɟɞɭɸɳɢɣ 
ɩɪɢɧɰɢɩɢаɥɶɧɵɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа: 

1. Вɵɛɢɪаɟɦ ɝɨɪɢɡɨɧɬаɥɶ, ɢɦɟɸɳɭɸ ɧаɢɛɨɥɶɲɭɸ ɜɵɫɨɬɧɭɸ ɨɬ-
ɦɟɬɤɭ, ɢ ɜɵɞɟɥɹɟɦ ɧа ɧɟɣ ɢɫɯɨɞɧɭɸ ɬɨɱɤɭ Ni. 

2. Вɵɛɢɪаɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɪɭɝ ɞɪɭɝɭ ɩаɪɭ ɬɨɱɟɤ: ɢɫɯɨɞɧаɹ 
ɬɨɱɤа Ni – ɬɟɤɭɳаɹ ɬɨɱɤа ɫɨɫɟɞɧɟɣ ɝɨɪɢɡɨɧɬаɥɢ Mi, ɭɪаɜɧɟɧɢɟ ɤɨɬɨɪɨɣ 
ɩɨɥɭɱɟɧɨ ɪаɧɟɟ ɧа ɨɫɧɨɜɟ ɩɪɟɞɵɞɭɳɟɝɨ аɥɝɨɪɢɬɦа. 

3. Ɉɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɦɟɬɪɢɱɟɫɤɨɝɨ ɨɩɟɪаɬɨɪа ɬɪёɯ ɬɨɱɟɤ ɩɪɹ-
ɦɨɣ ɤɜаɞɪаɬ ɞɥɢɧɵ ɨɬɪɟɡɤа, ɫɨɟɞɢɧɹɸɳɟɝɨ ɢɫɯɨɞɧɭɸ ɬɨɱɤɭ ɫ ɬɟɤɭɳɟɣ 
ɬɨɱɤɨɣ ɫɨɫɟɞɧɟɣ ɝɨɪɢɡɨɧɬаɥɢ. 

 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɪɟɞɫɬаɜɥɹɟɦ ɤɜаɞɪаɬ ɞɥɢɧɵ ɨɬɪɟɡɤа ɤаɤ ɮɭɧɤɰɢɸ 
ɨɬ ɬɟɤɭɳɟɝɨ ɩаɪаɦɟɬɪа t. Ⱦаɥɟɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬаɤɨɟ ɡɧаɱɟɧɢɟ ɩаɪа-
ɦɟɬɪа t, ɩɪɢ ɤɨɬɨɪɨɦ ɞɥɢɧа ɨɬɪɟɡɤа NiMi ɛɭɞɟɬ ɦɢɧɢɦаɥɶɧɨɣ. 

4. Мɢɧɢɦɢɡɢɪɭɟɦ ɤɜаɞɪаɬ ɞɥɢɧɵ ɨɬɪɟɡɤа NiMi. Ⱦɥɹ ɷɬɨɝɨ ɧаɯɨɞɢɦ 
ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ ɞɥɢɧɵ ɨɬɪɟɡɤа ɩɨ ɩаɪаɦɟɬɪɭ t ɢ ɩɪɢɪаɜɧɢɜаɟɦ ɟё 
ɧɭɥɸ: 

 

5. Ɋɟɲɢɜ ɩɨɥɭɱɟɧɧɨɟ ɭɪаɜɧɟɧɢɟ, ɩɨɥɭɱɢɦ ɧɟɫɤɨɥɶɤɨ ɡɧаɱɟɧɢɣ ɩа-
ɪаɦɟɬɪа t, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɫɬɢɝаɸɬɫɹ ɷɤɫɬɪɟɦаɥɶɧɵɟ ɡɧаɱɟɧɢɹ ɤɜаɞɪаɬа 
ɞɥɢɧɵ ɨɬɪɟɡɤа NiMi. Вɵɛɢɪаɟɦ ɢɡ ɤɨɪɧɟɣ ɭɪаɜɧɟɧɢɹ ɬɨɥɶɤɨ ɬɟ, ɤɨɬɨɪɵɟ 
ɩɪɢɧаɞɥɟɠаɬ ɢɧɬɟɪɜаɥɭ [0; 1]. ȿɫɥɢ ɬаɤɢɯ ɡɧаɱɟɧɢɣ ɛɭɞɟɬ ɧɟɫɤɨɥɶɤɨ, ɬɨ 



 114 

ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥаɬɶ ɨɛɪаɬɧɭɸ ɩɨɞɫɬаɧɨɜɤɭ ɜ ɬɨɱɟɱɧɨɟ ɭɪаɜɧɟɧɢɟ ɞɥɢɧɵ 
ɨɬɪɟɡɤа NiMi  ɢ ɜɵɛɪаɬɶ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧаɱɟɧɢɣ ɬɨ, ɤɨɬɨɪɨɟ ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɦɢɧɢɦаɥɶɧɨɣ ɞɥɢɧɟ ɨɬɪɟɡɤа NiMi. 

6. Пɨɞɫɬаɜɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧаɱɟɧɢɟ ɩаɪаɦɟɬɪа t ɜ ɭɪаɜɧɟɧɢɟ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɨɪɢɡɨɧɬаɥɢ, ɢ ɬаɤɢɦ ɨɛɪаɡɨɦ ɨɩɪɟɞɟɥɹɟɦ ɬɨɱɤɭ Ki, ɤɨ-
ɬɨɪаɹ ɢ ɨɩɪɟɞɟɥɹɟɬ ɨɬɪɟɡɨɤ ɥɢɧɢɢ ɧаɢɛɨɥɶɲɟɝɨ ɭɤɥɨɧа ɬɨɩɨɝɪаɮɢɱɟ-
ɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

7. Ⱦаɥɟɟ ɫɞɜɢɝаɟɦɫɹ ɧа ɨɞɧɭ ɝɨɪɢɡɨɧɬаɥɶ ɜɧɢɡ ɢ ɩɨɜɬɨɪɹɟɦ аɥɝɨ-
ɪɢɬɦ, ɬɨɥɶɤɨ ɜ ɤаɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɬɨɱɤɢ ɜɵɛɢɪаɟɦ ɬɨɱɤɭ, ɩɨɥɭɱɟɧɧɭɸ 
ɪаɧɟɟ ɧа ɩɪɟɞɵɞɭɳɟɣ ɝɨɪɢɡɨɧɬаɥɢ, ɬ.ɟ. Ni + 1 = K. 

ȼыɜɨɞы 

В ɪаɛɨɬɟ ɛɵɥ ɪаɡɪаɛɨɬаɧ ɨɛɳɢɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɝɨɪɢɡɨɧɬа-
ɥɟɣ ɨɬɫɟɤа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɥɢɧɢɣ ɜɟɪɨɹɬɧɨɝɨ ɜɨɞɨɬɨɤа 
ɧа ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧа ɨɫɧɨɜɟ ɦаɬɟɦаɬɢɱɟɫɤɨɝɨ аɩɩаɪаɬа 
Ȼɇ-ɢɫɱɢɫɥɟɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɪаɡɪаɛɨɬɤɢ аɜɬɨɦаɬɢɡɢɪɨɜаɧ-
ɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝа ɫɨɫɬɨɹɧɢɹ ɝɪɭɧɬɨɜ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ аɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɝɨɪɢɡɨɧɬаɥɟɣ ɢ ɥɢɧɢɣ ɜɨɞɨɬɨɤа 
ɩɨɥɭɱɟɧɵ ɧа ɨɫɧɨɜɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ аɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɨɛɥаɞаɸɳɟɝɨ ɧаɩɟɪɟɞ ɡаɞаɧɧɵɦɢ ɫɜɨɣɫɬɜаɦɢ, ɢ ɹɜɥɹ-
ɸɬɫɹ ɢɧɜаɪɢаɧɬɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɥɸɛɨɦɭ ɫɩɨɫɨɛɭ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɜ Ȼɇ-ɢɫɱɢɫɥɟɧɢɢ. 

Сɩиɫɨɤ ɥиɬеɪаɬɭɪы 

1. Кɭɡɧɟɰɨɜ М.ɋ., Ƚɥаɡɭɧɨɜ  Ƚ.П. Эɪɨɡɢɹ ɢ ɨɯɪаɧа ɩɨɱɜ: ɭɱɟɛɧɢɤ. – 
М.: ɂɡɞ-ɜɨ МȽɍ, 1996. – 335 ɫ. 

2. Каɪаɟɜ А.ɂ., Кɭɡɶɦɢɧɨɜ В.В. Пɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɦɟɬɨɞа ɩɨ-
ɫɬɪɨɟɧɢɹ ɥɢɧɢɣ ɭɪɨɜɧɹ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɟɥɶɧɵɯ ɭɱаɫɬɤɨɜ ɫɟɥɶɫɤɨɯɨ-
ɡɹɣɫɬɜɟɧɧɨɝɨ ɧаɡɧаɱɟɧɢɹ // ɋɢɫɬɟɦɧɿ ɬɟɯɧɨɥɨɝɿʀ: ɪɟɝɿɨɧ. ɦɿɠɜɭɡ. ɡɛ. ɧаɭɤ. 
ɩɪ. – Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 2006. – Вɢɩ. 2 (43). – ɋ. 100–106. 

3. Каɪаєɜ Ɉ.Ƚ., Кɭɡɶɦɿɧɨɜ  В.В. Аɥɝɨɪɢɬɦ ɩɨɛɭɞɨɜɢ ɥɿɧɿɣ ɪɿɜɧɹ ɧа 
ɞɿɥɹɧɤаɯ ɝɪɭɧɬɿɜ ɡɟɦɟɥɶ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞаɪɫɶɤɨɝɨ ɩɪɢɡɧаɱɟɧɧɹ // Пɪɢɤɥ. 
ɝɟɨɦ. ɬа ɿɧɠ. ɝɪаɮ. Пɪаɰɿ ɌȾАɌА – Вɢɩ. 4, ɬ. 28. – Мɟɥɿɬɨɩɨɥɶ: ɌȾАɌА, 
2004. – ɋ. 37–46. 

4. Кɭɱɟɪɟɧɤɨ В.В. Ɏɨɪɦаɥɿɡɨɜаɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɦɨɞɟɥɿ ɧɟɪɟɝɭɥɹɪɧɨʀ 
ɩɨɜɟɪɯɧɿ ɞɥɹ ɝɿɩɟɪɤɿɥɶɤɿɫɧɨʀ ɞɢɫɤɪɟɬɧɨʀ ɫɤɿɧɱɟɧɨʀ ɦɧɨɠɢɧɢ ɬɨɱɨɤ: ɞɢɫ. … 
ɤаɧɞ. ɬɟɯɧ. ɧаɭɤ. – Мɟɥɿɬɨɩɨɥɶ, 2013. – 234 ɫ. 



 115 

5. ɇаɣɞɢɲ В.М. Ⱦɢɫɤɪɟɬɧа ɿɧɬɟɪɩɨɥɹɰɿɹ. – Мɟɥɢɬɨɩɨɥɶ, 2008. – 
250 ɫ. 

6. ɑɟɪɧɵɲɟɜа Ɉ.А. Аɩɩɪɨɤɫɢɦаɰɢɹ ɬɨɩɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫ ɩɨɦɨɳɶɸ ɞɭɝ ɤɪɢɜɵɯ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɧаɩɟɪɟɞ ɡаɞаɧɧɵɟ ɬɨɱɤɢ ɧа 
ɨɫɧɨɜɟ ɩɨɥɢɧɨɦɨɜ Ȼɟɪɧɲɬɟɣɧа // ɋɢɬɭаɰɢɨɧɧɵɟ ɰɟɧɬɪɵ ɢ ɢɧɮɨɪɦаɰɢ-
ɨɧɧɨ-аɧаɥɢɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɞɥɹ ɡаɞаɱ ɦɨɧɢɬɨɪɢɧɝа ɢ ɛɟɡɨɩаɫɧɨɫɬɢ – 
SC-IoT-VRTerro2016: SCVRT1516: ɬɪ. ɦɟɠɞ. ɧаɭɱ. ɤɨɧɮ.; Пɪɨɬɜɢɧɨ,  
21–24 ɧɨɹɛɪɹ 2016 ɝ. (V Мɟɠɞɭɧаɪ. ɤɨɧɮ. ɢ ɲɤɨɥа-ɫɟɦ. ɞɥɹ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ). – М.: Цаɪɶ Ƚɪаɞ, 2016. – ɋ. 134–138. 

7. Ȼаɥɸɛа ɂ.Ƚ. Кɨɧɫɬɪɭɤɬɢɜɧаɹ ɝɟɨɦɟɬɪɢɹ ɦɧɨɝɨɨɛɪаɡɢɣ ɜ ɬɨɱɟɱ-
ɧɨɦ ɢɫɱɢɫɥɟɧɢɢ: ɞɢɫ. … ɞ-ɪа ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Маɤɟɟɜɤа: ɂɡɞ-ɜɨ 
Мɂɋɂ, 1995. – 227 ɫ. 

8. ɇаɣɞɵɲ В.М., Ȼаɥɸɛа ɂ.Ƚ., Вɟɪɟɳаɝа В.М. Аɥɝɟɛɪа Ȼɇ-ɢɫɱɢɫ-
ɥɟɧɢɹ // Пɪɢɤɥаɞɧа ɝɟɨɦɟɬɪɿɹ ɬа ɿɧɠɟɧɟɪɧа ɝɪаɮɿɤа: ɦɿɠɜɿɞɨɦɱɢɣ ɧаɭɤɨ-
ɜɨ-ɬɟɯɧɿɱɧɢɣ ɡɛɿɪɧɢɤ. – Кɢɟɜ: КɇɍȻА, 2012. – Вɢɩ. 90. – ɋ. 210–215. 

9. Ȼаɥɸɛа ɂ.Ƚ., ɇаɣɞɵɲ В.М. Ɍɨɱɟɱɧɨɟ ɢɫɱɢɫɥɟɧɢɟ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / 
ɩɨɞ ɪɟɞ. В.М. Вɟɪɟɳаɝɢ. – Мɟɥɢɬɨɩɨɥɶ: ɂɡɞ-ɜɨ МȽПɍ ɢɦ. Ȼ. ɏɦɟɥɶɧɢɰ-
ɤɨɝɨ, 2015. – 236 ɫ. 

 



 116 

ȼȿɓȿɋɌȼȿɇɇɕȿ ɄɈɇИɑȿɋɄИȿ ɋȿɑȿɇИə  

ɇА ɄɈɆɉɅȿɄɋɇɈɃ ɉɅɈɋɄɈɋɌИ 

Ʉɨɪɨɬɤɢɣ ȼɢɤɬɨɪ Аɧɚɬɨɥɶɟɜɢɱ 

ɘɠɧɨ-ɭɪɚɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
(ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Чɟɥяɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɟ ɩɪɨɟɤɬɢɜɧɵɟ аɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢ-
ɜɵɯ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа (КВП), ɡаɞаɧɧɵɯ ɫɦɟɲаɧɧɵɦ ɧаɛɨɪɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ ɦɧɢɦɵɯ 
ɷɥɟɦɟɧɬɨɜ. Мɧɢɦɵɟ ɬɨɱɤɢ ɢ ɦɧɢɦɵɟ ɩɪɹɦɵɟ ɢɡɨɛɪаɠаɸɬɫɹ ɦаɪɤɟɪаɦɢ ɢ ɦаɪɤаɦɢ. 
Ⱦɨɤаɡаɧа ɝɨɦɟɨɦɨɪɮɧɨɫɬɶ ɱɟɬɵɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɦɧɨɠɟɫɬɜ ɦаɪɤɟɪɨɜ ɢ ɦаɪɨɤ ɦɧɨ-
ɠɟɫɬɜɭ ɦɧɢɦɵɯ ɬɨɱɟɤ ɢ ɦɧɢɦɵɯ ɩɪɹɦɵɯ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ⱦаɧɵ ɩɪɢɦɟɪɵ 
ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɫ ɭɱаɫɬɢɟɦ ɦɧɢɦɵɯ ɬɨɱɟɤ ɢ ɦɧɢɦɵɯ ɩɪɹɦɵɯ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɣ аɥɝɨɪɢɬɦ, ɦɧɢɦаɹ ɬɨɱɤа, ɦɧɢɦаɹ 
ɩɪɹɦаɹ, ɷɥɥɢɩɬɢɱɟɫɤаɹ ɢɧɜɨɥɸɰɢɹ. 

 
 

REAL CONIC IN THE COMPLEX PLANE 

Korotku Wiktor Anatoliewith 

South Ural State University 

Considered geometrically exact projective algorithms for constructing curves of the 
second order defined a mixed set of real and imaginary elements. Imaginary point and the 
imaginary straight are shown with markers and stamps. Proven homeomorphism che-
tyrehtsiklicheskoy sets of markers and stamps many imaginary points and imaginary lines in 
the complex plane. The examples of solving geo-metric tasks involving imaginary points and 
imaginary lines.  

Keywords: geometrically exact algorithm, the imaginary point, imaginary video, the 
elliptic involution. 

ȼɜеɞеɧие 

ȿɫɥɢ ɧа ɩɥɨɫɤɨɫɬɢ ɡаɞаɧа ɞɟɤаɪɬɨɜа ɫɢɫɬɟɦа ɤɨɨɪɞɢɧаɬ xy, ɬɨ ɥɸ-

ɛаɹ ɬɨɱɤа M ɢɦɟɟɬ ɤɨɨɪɞɢɧаɬɵ (x, y). ɂ ɧаɨɛɨɪɨɬ, ɥɸɛɵɟ ɞɜа ɱɢɫɥа (x, y) 

ɭɤаɡɵɜаɸɬ ɬɨɱɤɭ ɧа ɩɥɨɫɤɨɫɬɢ. ȿɫɥɢ ɱɢɫɥа x, y ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ, ɨɧɢ 

ɭɤаɡɵɜаɸɬ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɬɨɱɤɭ. ȿɫɥɢ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɱɢɫɟɥ x, y ɤɨɦ-

ɩɥɟɤɫɧɨɟ, ɩɨɥɭɱаɟɦ ɦɧɢɦɭɸ ɬɨɱɤɭ. ɇаɩɪɢɦɟɪ, ɬɨɱɤа M ɫ ɤɨɨɪɞɢɧаɬаɦɢ 

x = a + jb, y = c + jd – ɦɧɢɦаɹ ɬɨɱɤа. ɋ ɧɟɣ ɫɨɩɪɹɠɟɧа ɬɨɱɤа N (x = a –jb, 

y = c – jd). ɑɟɪɟɡ ɞɜɟ ɦɧɢɦɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɬɨɱɤɢ ɩɪɨɯɨɞɹɬ ɟɞɢɧɫɬɜɟɧ-

ɧаɹ ɜɟɳɟɫɬɜɟɧɧаɹ ɩɪɹɦаɹ, ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ (ɩɭɱɨɤ) ɨɤ-
ɪɭɠɧɨɫɬɟɣ, ɬɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ ɤɨɧɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ. ɂ ɜɨ-
ɨɛɳɟ, ɭɤаɡаɧɢɟ ɩаɪɵ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɬɨɱɟɤ ɨɬɧɢɦаɟɬ ɭ ɥɸɛɨɣ аɥ-
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ɝɟɛɪаɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɞɜɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɬɨɱɧɨ ɬаɤ ɠɟ, ɤаɤ ɢ ɭɤаɡаɧɢɟ 
ɞɜɭɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɬɨɱɟɤ. 

Пɥɨɫɤɨɫɬɶ, ɞɨɩɨɥɧɟɧɧаɹ ɦɧɢɦɵɦɢ ɬɨɱɤаɦɢ, ɧаɡɵɜаɟɬɫɹ ɤɨɦɩɥɟɤɫ-
ɧɨɣ ɩɥɨɫɤɨɫɬɶɸ [1, ɫ. 107]. Пɨɧɹɬɢɟ «ɦɧɢɦаɹ ɬɨɱɤа» ɩɪɢɦɟɧɢɦɨ ɬɨɥɶɤɨ 
ɤ аɥɝɟɛɪаɢɱɟɫɤɢɦ ɦɧɨɝɨɨɛɪаɡɢɹɦ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɇɟаɥɝɟɛ-
ɪаɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɧɰɢɞɟɧɬɧɵ ɦɧɢɦɵɦ ɬɨɱɤаɦ. 

ɇаɪɹɞɭ ɫ ɦɧɢɦɵɦɢ ɬɨɱɤаɦɢ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪаɫɫɦаɬɪɢ-
ɜаɸɬɫɹ ɦɧɢɦɵɟ аɥɝɟɛɪаɢɱɟɫɤɢɟ ɤɪɢɜɵɟ (ɫ ɦɧɢɦɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ). 
ɇаɩɪɢɦɟɪ, ɩɪɹɦаɹ g ɫ ɭɪаɜɧɟɧɢɟɦ (A1 + jA2) x + (B1 + jB2) y + C1 + jC2 = 0 
ɧаɡɵɜаɟɬɫɹ ɦɧɢɦɨɣ ɩɪɹɦɨɣ. Пɪɹɦɭɸ f ɫ ɭɪаɜɧɟɧɢɟɦ (A1 – jA2)x +  
+ (B1 – jB2)y + C1 – jC2 = 0 ɧаɡɵɜаɸɬ ɩɪɹɦɨɣ, ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɩɟɪɜɨɣ. 
Мɧɢɦɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɩɪɹɦɵɟ g, f ɩɟɪɟɫɟɤаɸɬɫɹ ɜ ɜɟɳɟɫɬɜɟɧɧɨɣ ɬɨɱɤɟ V. 

ɂɡɨɛɪаɠеɧие ɦɧиɦыɯ ɥиɧеɣɧыɯ ɷɥеɦеɧɬɨɜ 

ȿɞɜа ɥɢ ɧɟ ɫаɦɵɣ ɝɥаɜɧɵɣ ɜɨɩɪɨɫ, ɜɨɡɧɢɤаɸɳɢɣ ɩɪɢ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɩɨɫɬɪɨɟɧɢɹɯ ɫ ɭɱаɫɬɢɟɦ ɦɧɢɦɵɯ ɥɢɧɟɣɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɦɧɢɦɵɯ ɬɨɱɟɤ 
ɢ ɦɧɢɦɵɯ ɩɪɹɦɵɯ), ɫɜɹɡаɧ ɫ ɢɯ ɢɡɨɛɪаɠɟɧɢɟɦ ɧа ɱɟɪɬɟɠɟ. ɇɟɜɨɡɦɨɠɧɨ 
ɭɤаɡаɬɶ ɦɧɢɦɭɸ ɬɨɱɤɭ ɤɨɧɱɢɤɨɦ ɤаɪаɧɞаɲа ɢɥɢ ɧаɱɟɪɬɢɬɶ ɦɧɢɦɭɸ ɩɪɹ-
ɦɭɸ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɤɢ. Эɬɨ «ɧɟɞɨɫɬɭɩɧɵɟ» ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ. 

В ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɧаɤɨɩɥɟɧ ɨɩɵɬ ɩɨɫɬɪɨɟɧɢɣ ɫ ɧɟɞɨɫ-
ɬɭɩɧɵɦɢ ɷɥɟɦɟɧɬаɦɢ. ɇаɩɪɢɦɟɪ, ɧɟɞɨɫɬɭɩɧɭɸ ɞɥɹ ɤаɪаɧɞаɲа ɧɟɫɨɛɫɬ-
ɜɟɧɧɭɸ ɬɨɱɤɭ ɭɤаɡɵɜаɸɬ ɧаɩɪаɜɥɟɧɢɟɦ, ɱɬɨ ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɡаɬɪɭɞɧɹɟɬ 
ɩɨɫɥɟɞɭɸɳɢɟ ɝɪаɮɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ ɫ ɟɟ ɭɱаɫɬɢɟɦ. В ɤɭɪɫɟ ɩɟɪɫɩɟɤ-
ɬɢɜɵ ɪɟɲаɸɬ ɡаɞаɱɭ ɩɪɨɜɟɞɟɧɢɹ ɩɪɹɦɨɣ ɱɟɪɟɡ ɧɟɞɨɫɬɭɩɧɭɸ ɬɨɱɤɭ ɩɟɪɟ-
ɫɟɱɟɧɢɹ ɞɜɭɯ ɩɪɹɦɵɯ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɮɢɡɢɱɟɫɤаɹ ɧɟɞɨɫɬɭɩɧɨɫɬɶ ɷɥɟ-
ɦɟɧɬɨɜ ɟɳɟ ɧɟ ɨɡɧаɱаɟɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɩɨɫɬɪɨɟɧɢɹɯ. 

Ɉɱɟɜɢɞɧɨ ɜ аɥɝɟɛɪɟ ɷɬа ɩɪɨɛɥɟɦа ɞаɜɧɨ ɪɟɲɟɧа: ɦɧɢɦɨɣ ɬɨɱɤɟ 
ɫɬаɜɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɦɩɥɟɤɫɧɵɟ ɤɨɨɪɞɢɧаɬɵ x = a + jb, y = c + jd 
ɢ ɫɩɨɤɨɣɧɨ ɜɵɩɨɥɧɹɸɬ ɥɸɛɵɟ аɥɝɟɛɪаɢɱɟɫɤɢɟ ɪаɫɱɟɬɵ. 

Пɨɩɪɨɛɭɟɦ ɫɤɨɧɫɬɪɭɢɪɨɜаɬɶ ɝɪаɮɢɱɟɫɤɢɣ аɧаɥɨɝ ɦɧɢɦɵɯ аɥɝɟɛ-
ɪаɢɱɟɫɤɢɯ ɨɛɪаɡɨɜ. Пɭɫɬɶ ɧа ɩɥɨɫɤɨɫɬɢ ɞаɧа ɞɟɤаɪɬɨɜа ɫɢɫɬɟɦа ɤɨɨɪɞɢ-
ɧаɬ x, y. Ɍɪɟɛɭɟɬɫɹ ɫɨɩɨɫɬаɜɢɬɶ ɫ ɦɧɢɦɵɦɢ ɬɨɱɤаɦɢ M (a + jb, c + jd),  
N (a – jb, c – jd) ɜɟɳɟɫɬɜɟɧɧɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɢɝɭɪɭ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 
ɛɵɥɨ ɛɵ ɢɫɩɨɥɶɡɨɜаɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɬɪɨɟɧɢɣ ɫ ɭɱаɫɬɢɟɦ ɷɬɢɯ ɬɨɱɟɤ. 

Пɨ ɢɡɜɟɫɬɧɵɦ ɦɧɢɦɵɦ ɤɨɨɪɞɢɧаɬаɦ ɬɨɱɟɤ M, N ɪаɫɫɱɢɬаɟɦ ɤɨɷɮ-
ɮɢɰɢɟɧɬɵ ɭɪаɜɧɟɧɢɹ Ax + By + 1 = 0 ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɪɹɦɨɣ v = MN, 
ɢ ɧаɱɟɪɬɢɦ ɟɟ ɧа ɩɥɨɫɤɨɫɬɢ xy. Эɬɨ ɞɟɥаɟɬɫɹ ɨɱɟɧɶ ɩɪɨɫɬɨ: ɜ ɭɪаɜɧɟɧɢɟ 
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Ax + By + 1 = 0 ɩɨɞɫɬаɜɥɹɟɦ ɦɧɢɦɵɟ ɤɨɨɪɞɢɧаɬɵ ɬɨɱɟɤ M, N ɢ ɢɡ ɩɨɥɭ-
ɱɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɜɭɯ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɦɧɢɦɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ 
ɧаɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ A, B. Мɧɢɦɵɟ ɟɞɢɧɢɰɵ ɛɥаɝɨɩɨɥɭɱɧɨ ɫɨɤɪа-
ɳаɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ. Пɨɥɭɱɟɧ ɩɪɟɞɜаɪɢ-
ɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬаɬ: ɬɨɱɤɢ M, N ɢɧɰɢɞɟɧɬɧɵ ɜɟɳɟɫɬɜɟɧɧɨɣ ɩɪɹɦɨɣ v. 
ɇɨ ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɧа ɩɪɹɦɨɣ v ɩɨɤа ɧɟ ɨɩɪɟɞɟɥɟɧɨ. 

Пɨɜɟɪɧɟɦ ɢɫɯɨɞɧɭɸ ɞɟɤаɪɬɨɜɭ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧаɬ x, y ɬаɤɢɦ ɨɛɪа-
ɡɨɦ, ɱɬɨɛɵ ɩɪɹɦаɹ v ɫɬаɥа ɨɫɶɸ x. Ɋаɫɫɱɢɬаɟɦ ɤɨɦɩɥɟɤɫɧɵɟ ɤɨɨɪɞɢɧаɬɵ 
ɬɨɱɟɤ M, N ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ. Кɨɨɪɞɢɧаɬа y ɬɨɱɟɤ M, N ɫɬаɧɨ-
ɜɢɬɫɹ ɪаɜɧа ɧɭɥɸ. Кɨɨɪɞɢɧаɬɵ xM, xN ɬɨɱɟɤ M, N ɧа ɨɫɢ x = v ɜɵɪаɠаɸɬ-
ɫɹ ɩаɪɨɣ ɫɨɩɪɹɠɟɧɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ xM = e + jr, xN = e – jr. 

Ɍɟɩɟɪɶ ɫаɦɨɟ ɝɥаɜɧɨɟ. Ȼɭɞɟɦ ɫɱɢɬаɬɶ ɦɧɢɦɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɬɨɱɤɢ 
M, N ɞɜɨɣɧɵɦɢ ɬɨɱɤаɦɢ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɢɧɜɨɥɸɰɢɢ ɧа ɩɪɹɦɨɣ v. ɇаɣ-
ɞɟɦ ɤаɤɢɟ-ɥɢɛɨ ɞɜɟ ɩаɪɵ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɬɨɱɟɤ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɜ ɷɬɨɣ 
ɢɧɜɨɥɸɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɭɪаɜɧɟɧɢɟ ɢɧɜɨɥɸɰɢɢ x1 = (kx + 1) / (qx – k), ɝɞɟ 
x ɢ x1 – ɤɨɨɪɞɢɧаɬɵ ɩаɪ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɬɨɱɟɤ. Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ q, k ɩɨɞɫɬаɜɥɹɟɦ ɜ ɯаɪаɤɬɟɪɢ-

ɫɬɢɱɟɫɤɨɟ ɭɪаɜɧɟɧɢɟ ɢɧɜɨɥɸɰɢɢ qx
2
 – 2kx – 1 = 0 ɢɡɜɟɫɬɧɵɟ ɦɧɢɦɵɟ ɤɨ-

ɨɪɞɢɧаɬɵ xM, xN ɞɜɨɣɧɵɯ ɬɨɱɟɤ M, N. Пɨɥɭɱаɟɦ ɞɜа ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟ-
ɧɢɹ ɫ ɤɨɦɩɥɟɤɫɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɦ ɜɟɳɟɫɬ-
ɜɟɧɧɵɟ ɡɧаɱɟɧɢɹ q, k (ɦɧɢɦɵɟ ɟɞɢɧɢɰɵ ɜɡаɢɦɧɨ ɫɨɤɪаɳаɸɬɫɹ 
ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɨɛɪаɡɨɜаɧɢɣ). Пɨɞɫɬаɜɥɹɹ ɜ ɭɪаɜɧɟɧɢɟ ɢɧɜɨɥɸɰɢɢ ɩɪɨɢɡ-
ɜɨɥɶɧɵɟ ɡɧаɱɟɧɢɹ x, ɧаɯɨɞɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧаɱɟɧɢɹ x1. В ɪɟɡɭɥɶɬа-
ɬɟ ɧа ɩɪɹɦɨɣ v = x ɩɨɥɭɱаɟɦ ɫɤɨɥɶɤɨ ɭɝɨɞɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩаɪ ɬɨɱɟɤ 
ɜ ɢɧɜɨɥɸɰɢɢ ɫ ɞɜɨɣɧɵɦɢ ɦɧɢɦɵɦɢ ɬɨɱɤаɦɢ M, N. ɂɧɜɨɥɸɰɢɹ ɜɩɨɥɧɟ 
ɨɩɪɟɞɟɥɟɧа ɞɜɭɦɹ ɩаɪаɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɬɨɱɟɤ, ɩɨɷɬɨɦɭ ɨɬɦɟɬɢɦ 
ɬɨɥɶɤɨ ɞɜɟ ɩаɪɵ R–R1, T–T1. 

Каɠɟɬɫɹ, ɡаɞаɱа ɝɪаɮɢɱɟɫɤɨɣ ɜɢɡɭаɥɢɡаɰɢɢ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ 
ɬɨɱɟɤ M, N, ɡаɞаɧɧɵɯ ɤɨɦɩɥɟɤɫɧɵɦɢ ɤɨɨɪɞɢɧаɬаɦɢ ɧа ɤɨɦɩɥɟɤɫɧɨɣ 
ɩɥɨɫɤɨɫɬɢ, ɩɨɥɧɨɫɬɶɸ ɪɟɲɟɧа. ɇаɦ ɭɞаɥɨɫɶ ɩɨɫɬаɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɷɬɢɦ ɬɨɱɤаɦ ɜɟɳɟɫɬɜɟɧɧɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɢɝɭɪɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɩɪɹ-
ɦɨɣ v ɫ ɨɬɦɟɱɟɧɧɨɣ ɧа ɧɟɣ ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɱɟɬɜɟɪɤɨɣ ɬɨɱɟɤ R–R1, T–T1. 

Ɍаɤɨɣ ɜаɪɢаɧɬ ɜɢɡɭаɥɢɡаɰɢɢ ɢɦɟɟɬ ɞɜа ɧɟɞɨɫɬаɬɤа. Пɟɪɜɵɣ ɡаɤɥɸ-
ɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɨɱɤɢ M, N ɧɟɪаɡɥɢɱɢɦɵ, ɤаɤ ɧɟɪаɡɥɢɱɢɦɵ ɩɨɥɸɫа 
ɦаɝɧɢɬа ɢɥɢ ɤɨɧɬаɤɬɵ (ɩɥɸɫ-ɦɢɧɭɫ) ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɛаɬаɪɟɢ. Ⱦɥɹ ɢɞɟɧ-
ɬɢɮɢɤаɰɢɢ ɩɨɥɸɫɨɜ ɢɥɢ ɤɨɧɬаɤɬɨɜ ɜ ɮɢɡɢɤɟ ɩɪɢɧɢɦаɸɬ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɟ ɫɨɝɥаɲɟɧɢɹ. В ɝɟɨɦɟɬɪɢɢ ɬɨɠɟ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɛɟɝаɬɶ ɤ ɬаɤɨɦɭ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɦɭ ɫɨɝɥаɲɟɧɢɸ, ɜɜɨɞɹ ɩɨɧɹɬɢɟ ɧаɩɪаɜɥɟɧɧɨɣ ɢɧɜɨɥɸɰɢɢ. 
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Мɵ ɷɬɨɝɨ ɞɟɥаɬɶ ɧɟ ɛɭɞɟɦ, ɬ.ɟ. ɩɪɢɦɢɪɢɦɫɹ ɫ ɩɟɪɜɵɦ ɧɟɞɨɫɬаɬɤɨɦ. Вɬɨ-
ɪɨɣ ɧɟɞɨɫɬаɬɨɤ ɫɜɹɡаɧ ɫ ɬɟɦ, ɱɬɨ ɬаɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɧɟɭɞɨɛɧɨ ɢɫɩɨɥɶ-
ɡɨɜаɬɶ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɨɫɬɪɨɟɧɢɹɯ. 

Вɬɨɪɨɣ ɧɟɞɨɫɬаɬɨɤ ɩɨɥɧɨɫɬɶɸ ɭɫɬɪаɧɢɥ А.Ƚ. Ƚɢɪɲ, ɩɪɟɞɥɨɠɢɜ ɞɥɹ 
ɢɡɨɛɪаɠɟɧɢɹ ɦɧɢɦɵɯ ɬɨɱɟɤ ɢɫɩɨɥɶɡɨɜаɬɶ «ɦаɪɤɟɪ» ɜɦɟɫɬɨ ɱɟɬɜɟɪɤɢ 
ɤɨɥɥɢɧɟаɪɧɵɯ ɬɨɱɟɤ [2]. Маɪɤɟɪ {v, L} ɫɨɫɬɨɢɬ ɢɡ ɩɪɹɦɨɣ v ɢ ɧɟ ɩɪɢ-
ɧаɞɥɟɠаɳɟɣ ɷɬɨɣ ɩɪɹɦɨɣ ɬɨɱɤɢ L, ɢɡ ɤɨɬɨɪɨɣ ɢɧɜɨɥɸɰɢɹ R–R1, T–T1 
ɩɪɨɟɰɢɪɭɟɬɫɹ ɨɪɬɨɝɨɧаɥɶɧɵɦ ɩɭɱɤɨɦ ɩɪɹɦɵɯ. 

Ɍаɤаɹ, ɤаɡаɥɨɫɶ ɛɵ, ɧɟɡɧаɱɢɬɟɥɶɧаɹ ɦɨɞɢɮɢɤаɰɢɹ ɞаɟɬ ɨɳɭɬɢɦɵɣ 
ɷɮɮɟɤɬ, ɩɪаɤɬɢɱɟɫɤɢ ɭɪаɜɧɢɜаɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɫɦɵɫɥɟ ɦɧɢɦɵɟ ɢ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɬɨɱɤɢ. Мɧɢɦɵɟ ɬɨɱɤɢ ɧа ɱɟɪɬɟɠɟ ɢ ɩɨɫɬɪɨɟɧɢɹ ɫ ɢɯ 
ɭɱаɫɬɢɟɦ ɫɬаɧɨɜɹɬɫɹ ɩɪɨɫɬɵɦ ɢ ɧаɝɥɹɞɧɵɦ ɞɟɥɨɦ. Эɬɨɬ ɹɪɤɢɣ ɷɮɮɟɤɬ 
ɨɬ ɧɟɛɨɥɶɲɨɣ ɦɨɞɢɮɢɤаɰɢɢ ɦɨɠɧɨ ɫɪаɜɧɢɬɶ ɫ ɧɟɡɧаɱɢɬɟɥɶɧɨɣ, ɧɨ ɫɨ-
ɜɟɪɲɟɧɧɨ ɪɟɜɨɥɸɰɢɨɧɧɨɣ ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɨɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɭɛɢɱɟ-
ɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧа Ɏɟɪɝɸɫɨɧа, ɜ ɪɟɡɭɥɶɬаɬɟ ɤɨɬɨɪɨɣ ɩɨɥɭɱɟɧа ɤɪɢɜаɹ 
Ȼɟɡɶɟ, ɫɬаɜɲаɹ ɨɫɧɨɜɨɣ ɦɧɨɝɢɯ CAD-ɫɢɫɬɟɦ (Corel ɢ ɞɪ.). Ɍɨɱɧɨ ɬаɤ ɠɟ 
ɦаɪɤɟɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɞɧɨɣ ɩɪɹɦɨɣ ɢ ɨɞɧɨɣ ɬɨɱɤɢ (ɜɦɟɫɬɨ ɱɟɬɵɪɟɯ!), 
ɫɬаɥ ɨɫɧɨɜɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɝɟɨɦɟɬɪɢɢ [3, 4]. 

Мɟɠɞɭ ɱɟɬɵɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɢɦ ɦɧɨɠɟɫɬɜɨɦ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧ-
ɧɵɯ ɩаɪ ɬɨɱɟɤ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɱɟɬɵɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɢɦ ɦɧɨ-
ɠɟɫɬɜɨɦ ɦаɪɤɟɪɨɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɭɫɬаɧɨɜɥɟɧɨ ɜɡаɢɦɧɨ ɨɞɧɨ-
ɡɧаɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ. Вɫɹɤɨɣ ɩаɪɟ ɬɨɱɟɤ M (a + jb, i + jd), N (a – jb, c – jd) 
ɨɬɜɟɱаɟɬ ɟɞɢɧɫɬɜɟɧɧɵɣ ɦаɪɤɟɪ {v, L}, ɨɛɪаɡɨɜаɧɧɵɣ ɩɪɹɦɨɣ v = MN 
ɢ ɜɟɪɲɢɧɨɣ L ɨɪɬɨɝɨɧаɥɶɧɨɝɨ ɩɭɱɤа, ɜɵɫɟɤаɸɳɟɝɨ ɧа v ɷɥɥɢɩɬɢɱɟɫɤɭɸ 
ɢɧɜɨɥɸɰɢɸ ɫ ɞɜɨɣɧɵɦɢ ɬɨɱɤаɦɢ M, N. ɂ ɧаɨɛɨɪɨɬ, ɩɪɨɢɡɜɨɥɶɧɨ ɧаɱɟɪ-
ɱɟɧɧɨɦɭ ɧа ɩɥɨɫɤɨɫɬɢ xy ɦаɪɤɟɪɭ{v, L} ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧаɹ ɩаɪа 
ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɬɨɱɟɤ – ɦɧɢɦɵɯ ɞɜɨɣɧɵɯ ɬɨɱɟɤ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɢɧ-
ɜɨɥɸɰɢɢ, ɭɫɬаɧɨɜɥɟɧɧɨɣ ɧа v ɨɪɬɨɝɨɧаɥɶɧɵɦ ɩɭɱɤɨɦ L. ɋɥɟɞɨɜаɬɟɥɶɧɨ, 
ɦɧɨɠɟɫɬɜɨ ɜɟɳɟɫɬɜɟɧɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ (ɦаɪɤɟɪɨɜ) ɝɨɦɟɨɦɨɪɮ-
ɧɨ ɦɧɨɠɟɫɬɜɭ ɩаɪ ɤɨɦɩɥɟɤɫɧɨ ɫɨɩɪɹɠɟɧɧɵɯ ɦɧɢɦɵɯ ɬɨɱɟɤ. 

Пɭɫɬɶ ɦɧɢɦɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɩɪɹɦɵɟ g, f ɹɜɥɹɸɬɫɹ ɞɜɨɣɧɵɦɢ ɩɪɹ-
ɦɵɦɢ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɢɧɜɨɥɸɰɢɢ ɜ ɩɭɱɤɟ ɫ ɜɟɪɲɢɧɨɣ V = gf. ɋɥɟɞɭɹ 
А.Ƚ. Ƚɢɪɲɭ, ɛɭɞɟɦ ɢɡɨɛɪаɠаɬɶ ɩаɪɭ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɩɪɹɦɵɯ 
«ɦаɪɤɨɣ» ɜ ɮɨɪɦɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤа ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ V. Вɡаɢɦɧɨ ɩɟɪ-
ɩɟɧɞɢɤɭɥɹɪɧɵɟ ɩɪɹɦɵɟ, ɫɨɟɞɢɧɹɸɳɢɟ ɫɟɪɟɞɢɧɵ ɩɪɨɬɢɜɨɥɟɠаɳɢɯ ɫɬɨ-
ɪɨɧ ɦаɪɤɢ, ɭɤаɡɵɜаɸɬ ɨɪɬɨɝɨɧаɥɶɧɵɟ ɧаɩɪаɜɥɟɧɢɹ ɢɧɜɨɥɸɰɢɢ ɜ ɩɭɱɤɟ 
V, а ɞɢаɝɨɧаɥɢ ɦаɪɤɢ – ɝɥаɜɧɵɟ ɧаɩɪаɜɥɟɧɢɹ, ɫɢɦɦɟɬɪɢɱɧɵɟ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɨɪɬɨɝɨɧаɥɶɧɵɯ. Мɧɨɠɟɫɬɜɨ ɦаɪɨɤ ɝɨɦɟɨɦɨɪɮɧɨ ɦɧɨɠɟɫɬɜɭ ɩаɪ 
ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɩɪɹɦɵɯ. 
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Ɇɧиɦые ɥиɧеɣɧые ɷɥеɦеɧɬы  

ɜ ɝеɨɦеɬɪиɱеɫɤиɯ ɩɨɫɬɪɨеɧияɯ 

Кɨɝɞа ɝɨɜɨɪɹɬ ɨ ɩɨɫɬɪɨɟɧɢɹɯ ɫ ɭɱаɫɬɢɟɦ ɦɧɢɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨ 
ɢɦɟɸɬ ɜ ɜɢɞɭ ɝɪаɮɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ, ɷɤɜɢɜаɥɟɧɬɧɵɟ ɪɟɲɟɧɢɸ аɥɝɟɛɪаɢ-
ɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ ɢɥɢ ɢɯ ɫɢɫɬɟɦ. ɇаɩɪɢɦɟɪ, ɦɨɠɧɨ ɧаɣɬɢ ɦɧɢɦɵɟ ɬɨɱɤɢ 
ɩɟɪɟɫɟɱɟɧɢɹ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɤɪɢɜɵɯ, ɧɨ ɛɟɫɫɦɵɫɥɟɧɧɨ ɫɬаɜɢɬɶ ɡаɞаɱɭ 
ɩɨɢɫɤа ɦɧɢɦɵɯ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤɪɭɠɧɨɫɬɢ ɫ ɤаɤɨɣ-ɥɢɛɨ ɬɪаɧɫɰɟɧ-
ɞɟɧɬɧɨɣ ɤɪɢɜɨɣ. ɇа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɛɢɬаɸɬ ɬɨɥɶɤɨ аɥɝɟɛɪаɢɱɟ-
ɫɤɢɟ ɦɧɨɝɨɨɛɪаɡɢɹ. 

ɇɨ ɡаɬɨ ɫɪɟɞɢ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɦɧɨɝɨɨɛɪаɡɢɣ ɦɧɢɦɵɟ ɢ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɫɬɭɩаɸɬ ɩɪаɤɬɢɱɟɫɤɢ ɧа ɪаɜɧɵɯ. ɇаɩɪɢɦɟɪ, ɫ ɨɞɢɧаɤɨɜɨɣ 
ɥɟɝɤɨɫɬɶɸ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɨɤɪɭɠɧɨɫɬɶ ɤаɤ ɱɟɪɟɡ ɬɪɢ ɜɟɳɟɫɬɜɟɧɧɵɟ ɬɨɱɤɢ, 
ɬаɤ ɢ ɱɟɪɟɡ ɨɞɧɭ ɜɟɳɟɫɬɜɟɧɧɭɸ ɬɨɱɤɭ ɢ ɩаɪɭ ɦɧɢɦɵɯ (ɪɢɫ. 1). 

 

Ɋɢɫ. 1. Пɨɫɬɪɨɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ, ɡаɞаɧɧɨɣ ɬɪɟɦɹ ɬɨɱɤаɦɢ,  
ɞɜɟ ɢɡ ɤɨɬɨɪɵɯ ɦɧɢɦɵɟ: а – ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ; ɛ – ɪɟɲɟɧɢɟ 

ɋɭɳɟɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɩаɪɟ ɫɨɩɪɹɠɟɧɧɵɯ 
ɦɧɢɦɵɯ ɬɨɱɟɤ ɧɟɥɶɡɹ ɪаɡɨɛɪаɬɶ, ɤɬɨ ɟɫɬɶ ɤɬɨ (ɫɦ. ɜɵɲɟ). Ɍаɤɠɟ ɧɟ ɫɬɨɢɬ 
ɡаɛɵɜаɬɶ, ɱɬɨ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɦɧɨɠɟɫɬɜɨ ɩаɪ ɦɧɢɦɵɯ ɫɨɩɪɹ-
ɠɟɧɧɵɯ ɬɨɱɟɤ ɱɟɬɵɪɟɯɩаɪаɦɟɬɪɢɱɧɨ, а ɜɟɳɟɫɬɜɟɧɧɵɯ – ɞɜɭɯɩаɪаɦɟɬɪɢɱ-
ɧɨ. В ɪɟɡɭɥɶɬаɬɟ ɤɪɢɜаɹ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа ɫɨɞɟɪɠɢɬ «ɝɨɪаɡɞɨ ɛɨɥɶɲɟ» 
ɦɧɢɦɵɯ ɬɨɱɟɤ, ɱɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ (ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɬɨɱɟɤ ɢ ɞɜɭɯɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ ɩаɪ ɦɧɢɦɵɯ 
ɫɨɩɪɹɠɟɧɧɵɯ ɬɨɱɟɤ). Ɋаɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ 
ɫ ɭɱаɫɬɢɟɦ ɦɧɢɦɵɯ ɬɨɱɟɤ, ɡаɞаɧɧɵɯ ɧа ɱɟɪɬɟɠɟ ɫɜɨɢɦɢ ɦаɪɤɟɪаɦɢ. 
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ɉɪиɦеɪ. Пɪɨɟɤɬɢɜɢɬɟɬ ɩɨɥɟɣ П, П′ ɡаɞаɧ ɦɧɢɦɵɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɵɦɢ ɬɨɱɤаɦɢ. Ɍɪɟɛɭɟɬɫɹ ɧаɣɬɢ ɜ ɡаɞаɧɧɵɯ ɩɨɥɹɯ ɱɟɬɜɟɪɤɭ ɩɪɨɟɤɬɢɜɧɨ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɬɨɱɟɤ («ɢɡɛаɜɢɬɶɫɹ ɨɬ ɦɧɢɦɨɫɬɟɣ»). 

Пɭɫɬɶ ɦɧɢɦɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɬɨɱɤɢ {n, Ln} ɢ {m, Lm} ɩɨɥɹ П ɩɪɨ-
ɟɤɬɢɜɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɨɱɤаɦ {n′, L′n} ɢ {m′, L′m} ɩɨɥɹ П′ (ɪɢɫ. 2). Ⱦɥɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɟаɥɢɡаɰɢɢ ɪɟɲɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɫɩɨɦɨɝаɬɟɥɶɧɵɟ 
ɤɨɧɢɱɟɫɤɢɟ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɦɧɢɦɵɟ ɬɨɱɤɢ (ɪɢɫ. 3). ɍɫɥɨɜɢɸ 
ɩɪɢɦɟɪа ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɱɟɬɵɪɟ ɪаɡɥɢɱɧɵɯ ɩɪɨɟɤɬɢɜɢɬɟɬа, ɱɬɨ ɨɛɴɹɫɧɹ-
ɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɩɨɪɹɞɤа ɜɡаɢɦɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɧɢɦɵɯ ɫɨ-
ɩɪɹɠɟɧɧɵɯ ɬɨɱɟɤ. 

 

Ɋɢɫ. 2. Пɪɨɟɤɬɢɜɢɬɟɬ ɩɥɨɫɤɢɯ ɩɨɥɟɣ П, П1, ɡаɞаɧɧɵɣ ɱɟɬɵɪɶɦɹ  
ɩаɪаɦɢ ɦɧɢɦɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɬɨɱɟɤ (ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ) 

Пɪɢɦɟɪ ɢɧɬɟɪɟɫɟɧ ɧɟ ɫɜɨɟɣ ɧɟɩɪɢɜɵɱɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɨɣ, а ɞɟɦɨɧ-
ɫɬɪаɰɢɟɣ ɬɟɯ ɩɪɟɢɦɭɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɦɵ ɩɨɥɭɱаɟɦ, ɪɟɲаɹ аɥɝɟɛɪаɢɱɟɫɤɭɸ 
ɡаɞаɱɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɟɬɨɞаɦɢ. Аɧаɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɟɦ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬ ɫɜɨɞɢɬɫɹ ɤ ɮɨɪɦаɥɶɧɨɣ ɡаɩɢɫɢ ɜɨɫɶɦɢ ɥɢ-
ɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɤɨɦɩɥɟɤɫɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɜɨɫɶɦɢ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢ ɩɨ-
ɫɥɟɞɭɸɳɟɦɭ ɜɵɱɢɫɥɟɧɢɸ ɨɩɪɟɞɟɥɢɬɟɥɟɣ 8 ɩɨɪɹɞɤа (ɦɧɢɦɵɟ ɟɞɢɧɢɰɵ 
ɫɨɤɪаɳаɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ). 

Мɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɨɱɭɜɫɬɜɨɜаɬɶ ɦаɬɟɦаɬɢɤɭ, ɜɡɹɜɲɟɦɭɫɹ ɡа ɪɟɲɟ-
ɧɢɟ ɬаɤɨɣ ɡаɞаɱɢ. ɂɫɩɨɥɶɡɭɹ «Маɬɤаɞ» ɢɥɢ ɞɪɭɝɨɣ ɩɪɨɝɪаɦɦɧɵɣ ɩɪɨ-
ɞɭɤɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɩɨɥɧɹɬɶ аɥɝɟɛɪаɢɱɟɫɤɢɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɨɧ, ɤɨ-
ɧɟɱɧɨ, ɞɨɜɟɞɟɬ ɪɟɲɟɧɢɟ ɞɨ ɱɢɫɥа. ɇɨ ɩɨɥɭɱɟɧɧɨɟ ɪɟɲɟɧɢɟ ɛɭɞɟɬ ɧɟ 
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ɫɥɢɲɤɨɦ ɬɨɱɧɵɦ. Эɤɫɩɟɪɢɦɟɧɬ ɩɨɤаɡаɥ, ɱɬɨ ɩɪɢ ɡɧаɱɟɧɢɹɯ ɤɨɨɪɞɢɧаɬ 
ɡаɞаɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɬɨɱɟɤ ɜ ɞɢаɩаɡɨɧɟ 1…10 ɟɞɢɧɢɰ ɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɪаɫɱɟɬɨɜ ɫ ɩɹɬɶɸ ɡɧаɤаɦɢ ɩɨɫɥɟ ɡаɩɹɬɨɣ ɮɢɧаɥɶɧаɹ ɨɲɢɛɤа (аɛɫɨ-
ɥɸɬɧаɹ ɪаɡɧɨɫɬɶ ɥɟɜɵɯ ɢ ɩɪаɜɵɯ ɱаɫɬɟɣ ɜ ɭɪаɜɧɟɧɢɹɯ ɩɪɨɟɤɬɢɜɧɨɝɨ 
ɩɪɟɨɛɪаɡɨɜаɧɢɹ) ɫɨɫɬаɜɥɹɟɬ 0,1…0,2 ɟɞɢɧɢɰɵ. А ɟɫɥɢ ɤɨɨɪɞɢɧаɬɵ ɡа-
ɞаɧɧɵɯ ɬɨɱɟɤ ɪаɡɥɢɱаɸɬɫɹ ɧа ɩɨɪɹɞɤɢ? Каɤаɹ ɬɨɝɞа ɛɭɞɟɬ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧаɹ ɩɨɝɪɟɲɧɨɫɬɶ? 

В ɨɬɥɢɱɢɟ ɨɬ аɥɝɟɛɪаɢɱɟɫɤɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɫ ɢɫɩɨɥɶ-
ɡɨɜаɧɢɟɦ ɜɫɩɨɦɨɝаɬɟɥɶɧɵɯ ɷɬаɥɨɧɧɨ ɜɵɱɟɪɱɢɜаɟɦɵɯ КВП (ɫɦ. ɪɢɫ. 3) 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɟɲɟɧɢɟ ɫ ɬɨɱɧɨɫɬɶɸ «ɞɨ ɩɪɢɜɹɡɨɤ». ɂɧаɱɟ ɝɨɜɨɪɹ, 
ɩɪɨɜɟɪɨɱɧаɹ ɬɨɱɤа, ɡаɞаɧɧаɹ ɩɟɪɟɞ ɧаɱаɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬа, ɫɨɜɩаɞаɟɬ 
ɫ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨ ɩɨɫɬɪɨɟɧɧɨɣ ɬɨɱɤɨɣ ɫ ɬɨɱɧɨɫɬɶɸ, ɪаɜɧɨɣ ɬɨɱɧɨɫɬɢ 
ɜɫɬɪɨɟɧɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɹ. Ɉɲɢɛɤа ɧɟ ɧаɤаɩɥɢɜаɟɬɫɹ! 

 

Ɋɢɫ. 3. Пɨɫɬɪɨɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɵɯ ɬɨɱɟɤ D–D1  
ɜ ɩɪɨɟɤɬɢɜɢɬɟɬɟ, ɡаɞаɧɧɨɦ ɦаɪɤɟɪаɦɢ ɦɧɢɦɵɯ ɬɨɱɟɤ 

Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɜ ɪаɫɫɦɨɬɪɟɧɧɨɦ ɩɪɢɦɟɪɟ ɤɪɢɜаɹ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа 
(ɜɟɪɧɟɟ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɣ аɥɝɨɪɢɬɦ ɟɟ ɩɨɫɬɪɨɟɧɢɹ) ɜɵɫɬɭɩаɟɬ ɤаɤ 
ɫɜɨɟɨɛɪаɡɧаɹ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɦаɲɢɧа, ɡаɦɟɧɹɸɳаɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɦɟɧɬаɪɧɵɯ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɨɩɟɪаɰɢɣ, ɩɪɢɱɟɦ ɪаɛɨɬаɸɳаɹ ɫɨɜɟɪ-
ɲɟɧɧɨ ɧɟɡаɜɢɫɢɦɨ ɧɢ ɨɬ ɭɫɥɨɜɢɣ ɤɨɧɤɪɟɬɧɨɣ ɡаɞаɱɢ, ɧɢ ɨɬ ɜɵɛɨɪа ɫɢɫ-
ɬɟɦɵ ɤɨɨɪɞɢɧаɬ ɢ ɢɯ аɛɫɨɥɸɬɧɵɯ ɡɧаɱɟɧɢɣ. Пɪɢɦɟɧɟɧɢɟ КВП ɤаɤ ɷɬа-
ɥɨɧɧɨɣ ɤɪɢɜɨɣ ɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ аɥɝɨɪɢɬɦаɯ ɷɤɜɢɜаɥɟɧɬɧɨ ɡаɦɟɧɟ ɩɨ-
ɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ (ɩɪɢ ɤɨɬɨɪɵɯ аɪɢɮɦɟɬɢɱɟɫɤаɹ ɨɲɢɛɤа 
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ɪаɫɬɟɬ ɤаɤ ɫɧɟɠɧɵɣ ɤɨɦ) ɩаɪаɥɥɟɥɶɧɵɦɢ ɪаɫɱɟɬаɦɢ. Пɨɱɟɦɭ ɜ ɦаɲɢɧɨ-
ɫɬɪɨɟɧɢɢ ɪаɡɦɟɪɵ ɫɬаɜɹɬ ɧɟ ɰɟɩɨɱɤɨɣ, а ɫɬɭɩɟɧɶɤɨɣ (ɨɬ ɛаɡɵ)? ɑɬɨɛɵ ɧɟ 
ɧаɤаɩɥɢɜаɬɶ ɨɲɢɛɤɭ. 

Ƚɪаɮɢɱɟɫɤɢɟ аɧаɥɨɝɨɜɵɟ ɦɟɬɨɞɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, 
ɨɫɧɨɜаɧɧɵɟ ɧа ɩɨɧɹɬɢɢ «ɥɢɧɢɹ», ɬɪаɞɢɰɢɨɧɧɨ ɫɱɢɬаɜɲɢɟɫɹ ɧɟɬɨɱɧɵ-
ɦɢ, ɩɪɢɛɥɢɠɟɧɧɵɦɢ (ɜ ɫɢɥɭ ɧɟɬɨɱɧɨɫɬɢ ɱɟɪɬɟɠɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɩɥаɡɨɜ, ɲаɛɥɨɧɨɜ ɢ ɬ.ɩ.), ɧа ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɭɫɬɭɩаɸɬ ɜ ɬɨɱɧɨɫɬɢ 
ɪаɫɱɟɬɧɨ-аɧаɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞаɦ, ɡаɱаɫɬɭɸ ɩɪɟɜɨɫɯɨɞɹ ɢɯ ɜ ɩɪɨɫɬɨɬɟ 
ɢ ɧаɝɥɹɞɧɨɫɬɢ. 

ɉɨɫɬɪɨеɧие Ʉȼɉ, ɡаɞаɧɧɨɣ ɦɧиɦыɦи  

ɥиɧеɣɧыɦи ɷɥеɦеɧɬаɦи 

ɋɭɳɟɫɬɜɭɟɬ ɫɟɦɶ ɩаɪ ɜɡаɢɦɧɨ ɞɜɨɣɫɬɜɟɧɧɵɯ ɫɨɱɟɬаɧɢɣ (ɫɩɟɰɢаɥɢɡа-
ɰɢɣ) ɜɟɳɟɫɬɜɟɧɧɵɯ ɢ ɦɧɢɦɵɯ ɥɢɧɟɣɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɡаɞаɸɳɢɯ КВП ɧа 
ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ (ɪɢɫ. 4). Ⱦɥɹ ɜɫɟɯ 14 ɫɩɟɰɢаɥɢɡаɰɢɣ ɫɨɫɬаɜɥɟɧɵ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɟ ɩɪɨɟɤɬɢɜɧɵɟ аɥɝɨɪɢɬɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ «ɢɡɛаɜɢɬɶɫɹ 
ɨɬ ɦɧɢɦɨɫɬɟɣ» ɢ ɩɟɪɟɣɬɢ ɢɡ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ КВП ɧа ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɥɟɞɭɟɬ ɨɛɪа-
ɬɢɬɶɫɹ ɤ ɩɪɨɝɪаɦɦɧɨɦɭ ɫɪɟɞɫɬɜɭ «Кɨɧɢɤɨɝɪаɮ» [5]. Ɉɬɥɢɱɢɬɟɥɶɧаɹ ɨɫɨ-
ɛɟɧɧɨɫɬɶ «Кɨɧɢɤɨɝɪаɮа» ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬаɬ ɪаɛɨɬɵ 
ɩɪɨɝɪаɦɦɵ – ɜɨɜɫɟ ɧɟ ɜɵɱɟɪɱɢɜаɧɢɟ ɤɪɢɜɨɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа, а ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢ ɬɨɱɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɟɟ ɦɟɬɪɢɤɢ (ɜɟɪɲɢɧ, аɫɢɦɩɬɨɬ, ɮɨɤɭɫɨɜ). 

Пɨɧɹɬɢɹ «ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɨɟ ɪɟɲɟɧɢɟ» ɢ «ɬɨɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ» ɢɦɟɸɬ ɪаɡɧɵɣ ɫɦɵɫɥ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɦ ɧаɡɵ-
ɜаɸɬ ɪɟɲɟɧɢɟ, ɞɥɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɟаɥɢɡаɰɢɢ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɸɬ 
ɥɢɲɶ ɞɜа ɝɪаɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜа – ɩɪɹɦɭɸ ɥɢɧɢɸ ɢ ɨɤɪɭɠɧɨɫɬɶ. Ƚɟɨ-
ɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɨɟ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɬɭɩɵɦ ɰɢɪɤɭɥɟɦ 
ɢ ɤɪɢɜɨɣ ɥɢɧɟɣɤɨɣ. ɂɧɠɟɧɟɪɧаɹ, ɤɨɧɫɬɪɭɤɬɢɜɧаɹ ɬɨɱɧɨɫɬɶ ɬаɤɨɝɨ ɪɟ-
ɲɟɧɢɹ ɧɟɜɟɥɢɤа. 

Вɦɟɫɬɟ ɫ ɬɟɦ ɫɭɳɟɫɬɜɭɟɬ ɨɱɟɜɢɞɧаɹ ɫɜɹɡɶ: ɱɟɦ ɩɪɨɳɟ аɥɝɨɪɢɬɦ, 
ɱɟɦ ɦɟɧɶɲɟ ɨɧ ɫɨɞɟɪɠɢɬ ɝɪаɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ, ɬɟɦ ɜɵɲɟ ɩɪɢɧɰɢ-
ɩɢаɥɶɧɨ ɜɨɡɦɨɠɧаɹ ɬɨɱɧɨɫɬɶ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɟаɥɢɡаɰɢɢ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɨɟ ɪɟɲɟɧɢɟ – ɫаɦɨɟ ɩɪɨɫɬɨɟ ɢɡ ɜɨɡɦɨɠɧɵɯ. 
Пɨɷɬɨɦɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɣ ɝɪаɮɢɱɟɫɤɢɣ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬ-
ɪɢɤɢ КВП ɫɥɟɞɭɟɬ ɩɪɢɡɧаɬɶ ɧаɢɛɨɥɟɟ ɬɨɱɧɵɦ ɜ ɢɧɠɟɧɟɪɧɨɦ, ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɨɦ ɫɦɵɫɥɟ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛаɦɢ ɪɟɲɟɧɢɹ ɡаɞаɱɢ. 

Кɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа – ɷɬɨ ɜɫɩɨɦɨɝаɬɟɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɫɜɨɟ-
ɨɛɪаɡɧɵɣ ɝɪаɮɢɱɟɫɤɢɣ ɷɬаɥɨɧ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɤɨɦɩɶɸɬɟɪɧɨɦ ɝɟɨɦɟɬ-
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ɪɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜаɧɢɢ. Эɬаɥɨɧ ɞɨɥɠɟɧ ɨɛɥаɞаɬɶ ɧаɢɜɵɫɲɢɦɢ ɦɟɬɪɨ-
ɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜаɦɢ. Пɪɨɝɪаɦɦɧɨɟ ɫɪɟɞɫɬɜɨ «Кɨɧɢɤɨɝɪаɮ» ɜɦɟɫɬɟ 
ɫ ɩаɤɟɬɨɦ аɥɝɨɪɢɬɦɨɜ ɨɛɟɫɩɟɱɢɜаɟɬ ɷɬаɥɨɧɧɨ ɬɨɱɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɬ-
ɪɢɤɢ КВП, ɡаɞаɧɧɨɣ ɥɸɛɵɦ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɵɦ ɫɨɱɟɬаɧɢɟɦ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɯ ɢ ɦɧɢɦɵɯ ɥɢɧɟɣɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

 

Ɋɢɫ. 4. Кɥаɫɫɢɮɢɤаɬɨɪ ɫɩɟɰɢаɥɢɡаɰɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ КВП  
ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
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Каɤ ɧаɱɟɪɬɢɬɶ ɧɟɩɪɟɪɵɜɧɭɸ КВП, ɟɫɥɢ ɩɨɫɬɪɨɟɧа ɟɟ ɦɟɬɪɢɤа? 
Вɵɱɟɪɱɢɜаɧɢɟ ɧɟɩɪɟɪɵɜɧɨɣ КВП ɫ ɢɡɜɟɫɬɧɨɣ ɦɟɬɪɢɤɨɣ (ɰɟɧɬɪɨɦ, ɜɟɪ-
ɲɢɧаɦɢ, аɫɢɦɩɬɨɬаɦɢ, ɮɨɤɭɫаɦɢ), ɨɱɟɜɢɞɧɨ, ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɧɢɤаɤɨɝɨ 
ɬɪɭɞа ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫаɦɵɦɢ ɪаɡɧɵɦɢ ɫɩɨɫɨɛаɦɢ ɜ ɥɸɛɨɣ 
CAD-ɫɢɫɬɟɦɟ ɫ ɥɸɛɨɣ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. 

ɑаɫɬɧые ɫɥɭɱаи 

Ɋаɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɱаɫɬɧɵɟ ɫɥɭɱаɢ ɫɨɱɟɬаɧɢɣ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 
ɢ ɦɧɢɦɵɯ ɥɢɧɟɣɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɡаɞаɸɳɢɯ ɤɨɧɢɱɟɫɤɨɟ ɫɟɱɟɧɢɟ. 

1. ȿɫɥɢ ɩаɪа ɡаɞаɧɧɵɯ ɦɧɢɦɵɯ ɬɨɱɟɤ ɫɨɜɩаɞаɟɬ ɫ ɰɢɤɥɢɱɟɫɤɢɦɢ ɬɨɱ-
ɤаɦɢ, ɬɨ ɡаɞаɱа ɡаɦɟɬɧɨ ɭɩɪɨɳаɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɨɤ-
ɪɭɠɧɨɫɬɶ. ɇаɩɪɢɦɟɪ, ɟɫɥɢ КВП ɡаɞаɧа ɩɹɬɶɸ ɬɨɱɤаɦɢ, ɞɜɟ ɢɡ ɤɨɬɨɪɵɯ 
ɰɢɤɥɢɱɟɫɤɢɟ, ɩɨɥɭɱаɟɦ ɡаɞаɱɭ: ɩɨɫɬɪɨɢɬɶ ɨɤɪɭɠɧɨɫɬɶ, ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ 
ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɬɨɱɤɭ ɢ ɩаɪɭ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɬɨɱɟɤ (ɪɢɫ. 5). 

 

Ɋɢɫ. 5. Пɨɫɬɪɨɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ, ɡаɞаɧɧɨɣ ɬɪɟɦɹ ɬɨɱɤаɦɢ,  
ɞɜɟ ɢɡ ɤɨɬɨɪɵɯ ɦɧɢɦɵɟ: а – ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ; ɛ – ɪɟɲɟɧɢɟ 

2. Пɭɫɬɶ ɷɥɥɢɩɫ ɡаɞаɧ ɬɪɟɦɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ A, B, C ɢ ɞɜɭɦɹ ɦɧɢ-
ɦɵɦɢ ɧɟɫɨɛɫɬɜɟɧɧɵɦɢ ɬɨɱɤаɦɢ U, W, ɧɟ ɫɨɜɩаɞаɸɳɢɦɢ ɫ ɰɢɤɥɢɱɟɫɤɢɦɢ. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɧɟɫɨɛɫɬɜɟɧɧɵɟ ɬɨɱɤɢ ɧа ɱɟɪɬɟɠɟ ɡаɞаɸɬ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɦɢ ɧаɩɪаɜɥɟɧɢɹɦɢ. Мɧɢɦɵɟ ɧɟɫɨɛɫɬɜɟɧɧɵɟ ɬɨɱɤɢ ɡаɞаɸɬ ɧаɩɪаɜɥɟ-
ɧɢɹɦɢ ɦɧɢɦɵɯ ɞɜɨɣɧɵɯ ɩɪɹɦɵɯ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɢɧɜɨɥɸɰɢɢ ɜ ɩɭɱɤɟ 
ɫ ɜɟɪɲɢɧɨɣ ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɟ V. Пɨɫɬɪɨɢɦ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɦаɪɤɭ 
ɷɬɨɣ ɢɧɜɨɥɸɰɢɢ ɢ аɮɮɢɧɧɨ ɪаɫɬɹɧɟɦ ɟɟ ɜ ɤɜаɞɪаɬ. ɂɧɜɨɥɸɰɢɹ ɜ ɩɭɱɤɟ V 
ɫɬаɥа ɨɪɬɨɝɨɧаɥɶɧɨɣ, а ɦɧɢɦɵɟ ɬɨɱɤɢ U, W ɫɨɜɩаɥɢ ɫ ɰɢɤɥɢɱɟɫɤɢɦɢ. 
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Ɍɨɱɤɢ A, B, C ɫɦɟɫɬɢɥɢɫɶ. Пɪɨɜɨɞɢɦ ɨɤɪɭɠɧɨɫɬɶ ɱɟɪɟɡ ɫɦɟɳɟɧɧɵɟ ɬɨɱɤɢ 
A, B, C ɢ ɨɛɪаɬɧɵɦ аɮɮɢɧɧɵɦ ɫɠаɬɢɟɦ ɩɨɥɭɱаɟɦ ɢɫɤɨɦɵɣ ɷɥɥɢɩɫ. 

3. Ɉɬɦɟɬɢɦ ɷɤɡɨɬɢɱɟɫɤɢɣ ɱаɫɬɧɵɣ ɫɥɭɱаɣ, ɤɨɝɞа ɦɧɢɦɵɟ ɬɨɱɤɢ ɢɧ-
ɰɢɞɟɧɬɧɵ ɦɧɢɦɵɦ ɤаɫаɬɟɥɶɧɵɦ. Ɍɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ КВП, ɩɪɨɯɨɞɹɳɭɸ 
ɱɟɪɟɡ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɬɨɱɤɭ A ɢ ɤаɫаɸɳɭɸɫɹ ɦɧɢɦɵɯ ɫɨɩɪɹɠɟɧɧɵɯ ɩɪɹ-
ɦɵɯ ɜ ɭɤаɡаɧɧɵɯ ɧа ɧɢɯ ɦɧɢɦɵɯ ɬɨɱɤаɯ ɤаɫаɧɢɹ. ɇɟɫɦɨɬɪɹ ɧа ɩɭɝаɸɳɭɸ 
ɮɨɪɦɭɥɢɪɨɜɤɭ, ɡаɞаɱа ɪɟɲаɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɪɨɫɬɨ [6, ɫ. 110]. 

Ɂаɤɥɸɱеɧие 

В ɪɟɡɭɥɶɬаɬɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪаɛɨɬɵ ɤɪɢɜаɹ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа ɫɬаɥа ɬа-
ɤɨɣ ɠɟ ɩɪɨɫɬɨɣ ɢ ɷɬаɥɨɧɧɨ ɬɨɱɧɨɣ ɤɪɢɜɨɣ, ɤаɤ ɩɪɹɦаɹ ɥɢɧɢɹ ɢ ɨɤɪɭɠ-
ɧɨɫɬɶ. ɍɫɩɟɲɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ КВП, ɡаɞаɧɧɨɣ ɥɸɛɵɦ ɫɨɱɟɬаɧɢɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ ɦɧɢɦɵɯ ɬɨɱɟɤ 
ɢ ɤаɫаɬɟɥɶɧɵɯ, ɧɟ ɫɜɹɡаɧɨ ɫ ɤаɤɢɦ-ɥɢɛɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɪаɡɞɟɥɨɦ ɬɟɯɧɢɤɢ 
ɢɥɢ ɤаɤɨɣ-ɥɢɛɨ аɤɬɭаɥɶɧɨɣ ɧаɪɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɡаɞаɱɟɣ, ɧɨ ɜɧɨɫɢɬ 
ɜɤɥаɞ ɜ ɪаɡɜɢɬɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɤаɤ 
ɧɟɨɬɴɟɦɥɟɦɨɣ ɱаɫɬɢ ɜɫɟɯ ɪаɡɞɟɥɨɜ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɪаɤɬɢɱɟɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ ɜɵɩɨɥɧɟɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜаɧɢɹ ɧɟ ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɜ ɤаɤɨɦ-ɥɢɛɨ ɤɨɧɤɪɟɬɧɨɦ ɪаɡɞɟɥɟ ɬɟɯ-
ɧɢɤɢ, а ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫаɦɵɯ ɪаɡɧɵɯ ɟɟ ɨɬɪаɫɥɹɯ. 
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ȽɊАɎИɑȿɋɄɈȿ ɉɊȿȾɋɌАȼɅȿɇИȿ ɊȿɁɍɅɖɌАɌɈȼ 

ИɋɋɅȿȾɈȼАɇИɃ ɊАɋɉɕɅȿɇИə ɌɈɉɅИȼА ȼ ɁАȾАɑАɏ 

ȼɕɑИɋɅИɌȿɅɖɇɈɃ ȽИȾɊɈȾИɇАɆИɄИ 

Ɇɚɫɥɟɧɧɢɤɨɜ Ⱦɦɢɬɪɢɣ Аɥɟɤɫɚɧɞɪɨɜɢɱ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ⱦɨɧɟɰɤ 

В ɪаɛɨɬɟ ɪаɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɝɪаɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪаɠɟɧɢɹ ɪɟɡɭɥɶɬаɬɨɜ ɢɫɫɥɟ-
ɞɨɜаɧɢɣ ɜ ɡаɞаɱаɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɢɞɪɨɞɢɧаɦɢɤɢ Пɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɧаɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜаɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɱɢɫɥɟɧɧɨɣ ɮɨɪɦɟ ɢ ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɝɪаɮɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦаɰɢɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɪаɮɢɱɟɫɤɨɟ ɨɬɨɛɪаɠɟɧɢɟ, ɜɵɱɢɫɥɢɬɟɥɶɧаɹ ɝɢɞɪɨɞɢɧаɦɢɤа, 
ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ. 
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ȼɜеɞеɧие 

Мɟɬɨɞɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɹɜɥɹɸɬɫɹ ɜаɠɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɟɞɨɩɪɟɞɟɥɹɸɳɢɦ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨ-
ɫɬɢ, ɢ ɜɨɫɬɪɟɛɨɜаɧɵ ɜɨ ɦɧɨɝɢɯ ɨɛɥаɫɬɹɯ ɡɧаɧɢɹ, ɧаɭɤɢ ɢ ɢɧɠɟɧɟɪɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ. ɂɯ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜ ɡɧаɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɨɤɪа-
ɬɢɬɶ ɢ ɨɩɬɢɦɢɡɢɪɨɜаɬɶ ɩɪɨɰɟɫɫ ɢɫɫɥɟɞɨɜаɧɢɹ. А ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа 
ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬаɜɢɬɶ ɪɟɡɭɥɶɬаɬɵ ɧаɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɜɵɪаɠɟɧɧɵɟ 
ɜ ɱɢɫɥɟɧɧɨɣ ɮɨɪɦɟ, ɜ ɜɢɞɟ ɜɢɡɭаɥɶɧɵɯ ɨɛɪаɡɨɜ. Ƚɪаɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬаɜ-
ɥɟɧɢɟ ɱɢɫɥɟɧɧɵɯ ɞаɧɧɵɯ ɨɛɥɟɝɱаɟɬ ɪаɛɨɬɭ ɫ ɢɧɮɨɪɦаɰɢɟɣ. 

В ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧаɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɜ ɢɫɫɥɟɞɨ-
ɜаɧɢɹɯ ɦɟɯаɧɢɤɢ ɠɢɞɤɨɫɬɢ ɩɨɥɭɱɢɥɢ ɦɟɬɨɞɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ. В ɨɫɧɨɜɧɨɦ ɷɬɨ ɫɜɹɡаɧɨ ɫ ɨɱɟɧɶ ɞɢɧаɦɢɱɧɵɦ ɪаɡɜɢɬɢɟɦ аɩɩа-
ɪаɬɧɵɯ ɫɪɟɞɫɬɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
ɂɫɩɨɥɶɡɨɜаɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɧа ɧаɱаɥɶɧɵɯ ɷɬаɩаɯ 
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ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɡɧаɱɢɬɟɥɶɧɨ ɫɧɢɠаɟɬ ɡаɬɪаɬɵ ɢ ɭɫɤɨɪɹɟɬ ɜɧɟɞɪɟɧɢɟ ɧɨ-
ɜɨɝɨ ɪɟɲɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɯ ɪаɫɯɨɞɨɜ. 

Пɪɢɦɟɪɨɦ ɩɪɢɦɟɧɟɧɢɹ ɧа ɷɬаɩаɯ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ аɜɬɨɦɨɛɢɥɶɧаɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ [1]. Мɨɞɟɥɢ-
ɪɨɜаɧɢɟ ɢ ɜɢɡɭаɥɢɡаɰɢɹ ɪɟɡɭɥɶɬаɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ 
аɷɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ ɨɛɜɟɫа аɜɬɨɦɨɛɢɥɹ, ɢɫɫɥɟɞɭɟɬɫɹ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨ-
ɫɬɟɣ ɢ ɝаɡɨɜ ɜ ɫɢɫɬɟɦаɯ ɞɜɢɝаɬɟɥɹ (ɬɭɪɛɭɥɟɧɬɧɵɣ ɩɨɬɨɤ ɜɧɭɬɪɢ ɤаɦɟɪɵ 
ɫɝɨɪаɧɢɹ, ɬɟɱɟɧɢɟ ɝаɡа ɜ ɜɵɯɥɨɩɧɵɯ ɤɨɥɥɟɤɬɨɪаɯ, ɫɢɫɬɟɦа ɨɯɥаɠɞɟɧɢɹ, 
ɩɪɨɰɟɫɫɵ ɜɩɪɵɫɤа ɢ ɢɫɩаɪɟɧɢɹ ɬɨɩɥɢɜа), ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨ-
ɜаɧɢɹ ɜɨɡɞɭɯа ɫаɥɨɧа, ɫɰɟɩɥɟɧɢɟ ɲɢɧ ɫ ɞɨɪɨɠɧɵɦ ɩɨɤɪɵɬɢɟɦ ɜ ɪаɡɥɢɱ-
ɧɵɯ ɭɫɥɨɜɢɹɯ. 

Вɵɱɢɫɥɢɬɟɥɶɧаɹ ɝɢɞɪɨɞɢɧаɦɢɤа (аɧɝɥ. computational fluid dynamics, 
CFD) – ɩɨɞɪаɡɞɟɥ ɦɟɯаɧɢɤɢ ɫɩɥɨɲɧɵɯ ɫɪɟɞ, ɜɤɥɸɱаɸɳɢɣ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɮɢɡɢɱɟɫɤɢɯ, ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɢ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɯ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɯаɪаɤɬɟɪɢɫɬɢɤ ɩɨɬɨɤɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɜɢɡɭаɥɢɡаɰɢɢ ɷɬɢɯ 
ɩɪɨɰɟɫɫɨɜ [2]. 

Пɪɨɝɪаɦɦɵ CFD (ɜɵɱɢɫɥɢɬɟɥɶɧаɹ ɝɢɞɪɨɞɢɧаɦɢɤа) ɩɨɡɜɨɥɹɸɬ ɩɪɨ-
ɜɨɞɢɬɶ ɩɨɞɪɨɛɧɵɣ аɧаɥɢɡ ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢ ɷɬɨɦ 
ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɛɨɥɶɲɢɯ ɡаɬɪаɬаɯ ɜɪɟɦɟɧɢ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɷɤɫɩɟ-
ɪɢɦɟɧɬаɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɹɯ ɜɨ ɜɪɟɦɹ ɰɢɤɥа ɪаɡɪаɛɨɬɤɢ ɢ ɦɨɞɟɪɧɢɡа-
ɰɢɢ. Вɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦаɰɢɸ ɨ ɩɨɬɨɤɟ ɠɢɞɤɨɫɬɢ 
(ɪаɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ, ɩɨɥɹ ɞаɜɥɟɧɢɹ), ɞɜɢɠɟɧɢɢ ɬɟɩɥа (ɬɟɦɩɟ-
ɪаɬɭɪɧɨɝɨ ɩɨɥɹ) ɢ ɦаɫɫɵ, а ɬаɤɠɟ ɩɨɥɭɱɢɬɶ ɞɟɬаɥɶɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɷɬɢɯ 
ɩɪɨɰɟɫɫɨɜ. Эɬɨ ɞɨɫɬɢɝаɟɬɫɹ ɩɭɬɟɦ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪаɜɧɟɧɢɣ, ɨɩɢ-
ɫɵɜаɸɳɢɯ ɨɛɦɟɧ ɢɦɩɭɥɶɫɨɦ, ɦаɫɫɵ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛаɥаɧɫа. А ɝɪаɮɢ-
ɱɟɫɤɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ ɢɫɫɥɟɞɨɜаɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱаɟɬ 
ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɢ ɥɭɱɲɟɝɨ ɩɨɧɢɦаɧɢɹ ɱɢɫɥɟɧɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ 

Пɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɡɧаɧɢɣ ɨ ɫɥɨɠɧɵɯ ɦɟɯаɧɢɡɦаɯ ɝɢɞɪɨɞɢɧаɦɢɤа 
ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡа ɫɱɟɬ ɩɪаɜɢɥɶɧɨɣ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨɣ ɩɪɨɜɟɪɤɢ 
ɦɨɞɟɥɟɣ. Ɉɫɧɨɜɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫа ɦɨɝɭɬ 
ɛɵɬɶ ɢɫɫɥɟɞɨɜаɧɵ ɫ ɩɨɦɨɳɶɸ ɨɩɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ аɧаɥɢɡа ɩɨɬɨɤɨɜ: 

♦ ɰɢɮɪɨɜɨɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɩɨɥɟɣ ɫɤɨɪɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 
ɢɧɞɢɤаɬɨɪɧɵɯ ɱаɫɬɢɰ, ɤɨɬɨɪɵɣ ɨɫɧɨɜаɧ ɧа ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɢ 
ɞɜɭɯ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɩɨɬɨɤа; 

♦ ɜɢɡɭаɥɢɡаɰɢɹ ɫɬɪɭɤɬɭɪ ɬɟɱɟɧɢɹ. Цɢɮɪɨɜаɹ ɡаɩɢɫɶ ɢɡɨɛɪаɠɟɧɢɣ 
ɢ ɩɨɫɥɟɞɭɸɳаɹ ɢɯ ɨɛɪаɛɨɬɤа ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɵ ɱаɫɬɢɰ, 
ɜɡɜɟɲɟɧɧɵɯ ɜ ɩɨɬɨɤɟ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɨɡɞаɟɬɫɹ ɨɛɪаɡ ɫɬɪɭɤɬɭɪɵ ɩɨɬɨɤа 
ɢ ɨɛɥɟɝɱаɟɬɫɹ ɢɧɬɟɪɩɪɟɬаɰɢɹ ɨɫɧɨɜɧɵɯ ɯаɪаɤɬɟɪɢɫɬɢɤ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ. 
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ɂɫɩɨɥɶɡɨɜаɧɢɟ ɷɬɨɣ ɢɧɮɨɪɦаɰɢɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɨɰɟɧɤɢ 
аɞɟɤɜаɬɧɨɫɬɢ ɝɪаɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪаɠɟɧɢɹ ɪɟɡɭɥɶɬаɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ [7]. 

Ɇɨɞеɥиɪɨɜаɧие ɩɪɨцеɫɫа ɪаɫɩыɥеɧия ɬɨɩɥиɜа 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɩɪɨɰɟɫɫа ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа ɩɪɟɠɞɟ ɜɫɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞаɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

CFD-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɝɟɨɦɟɬɪɢɸ (ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪаɫ-
ɩɪɟɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬа ɨɛɴɟɦа). Мɨɞɟɥɢɪɨɜаɧɢɟ ɩɪɨɰɟɫɫа ɪаɫɩɵɥɟɧɢɹ ɬɨɩ-
ɥɢɜа ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɡаɦɤɧɭɬɨɦ ɨɛɴёɦɟ, ɮɨɪɦа ɤɨɬɨɪɨɝɨ – ɰɢɥɢɧɞɪ ɜɵɫɨ-
ɬɨɣ ɢ ɞɢаɦɟɬɪɨɦ 90 ɦɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɦɟ ɤаɦɟɪɵ ɫɝɨɪаɧɢɹ. Ɉɛɴ-
ёɦ ɰɢɥɢɧɞɪа ɪаɡɛɢɬ ɧа ɪаɜɧɵɟ ɤɭɛɢɱɟɫɤɢɟ ɹɱɟɣɤɢ ɫ ɞɥɢɧɨɣ ɪɟɛɪа 1 ɦɦ. 
Ⱦɥɹ аɞɟɤɜаɬɧɨɝɨ ɨɬɨɛɪаɠɟɧɢɹ ɝɪаɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦаɰɢɢ ɦɨɞɟɥɶ ɪаɫɩɵ-
ɥɟɧɢɹ ɬɨɩɥɢɜа ɞɨɥɠɧа ɨɯɜаɬɵɜаɬɶ ɦɧɨɝɨɮаɡɨɜɵɟ ɹɜɥɟɧɢɹ ɢ ɬɪɟɛɭɟɬ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪаɜɧɟɧɢɣ ɞɥɹ ɠɢɞɤɨɣ ɢ ɝаɡɨɜɨɣ ɮаɡɵ. Мɨɞɟɥɶ 
ɩɪɨɰɟɫɫа ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа ɨɫɧɨɜаɧа ɧа ɩɨɞɦɨɞɟɥɹɯ, ɤɨɬɨɪɵɟ ɜ ɡɧаɱɢ-
ɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɸɬ ɧа ɤаɱɟɫɬɜɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɩɪɨɰɟɫɫа ɜɩɪɵɫɤа 
ɬɨɩɥɢɜа. ɂɫɩɨɥɶɡɭɟɦаɹ ɦɨɞɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɨɞɦɨɞɟɥɟɣ: 

♦ ɬɭɪɛɭɥɟɧɬɧаɹ ɦɨɞɟɥɶ ɪаɫɩаɞа ɤаɩɟɥɶ ɬɨɩɥɢɜа, 
♦ ɦɨɞɟɥɶ ɢɫɩаɪɟɧɢɹ ɬɨɩɥɢɜа, 
♦ ɦɨɞɟɥɶ ɪаɫɩаɞа ɤаɩɟɥɶ. 
ɂɡ аɧаɥɢɡа ɥɢɬɟɪаɬɭɪɵ [8, 9] ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɨɞɦɨ-

ɞɟɥɢ ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа: 
♦ ɬɭɪɛɭɥɟɧɬɧаɹ ɦɨɞɟɥɶ ɪаɫɩаɞа ɤаɩɟɥɶ ɬɨɩɥɢɜа – ɫɬɨɯаɫɬɢɱɟɫɤаɹ 

ɦɨɞɟɥɶ, 
♦ ɦɨɞɟɥɶ ɢɫɩаɪɟɧɢɹ ɬɨɩɥɢɜа – ɦɨɞɟɥɶ Ⱦɭɤɨɜɢɱа, 
♦ ɦɨɞɟɥɶ ɪаɫɩаɞа ɤаɩɟɥɶ – KHRT (ɦɨɞɟɥɶ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɥɧ 

Кɟɥɶɜɢɧа–Ƚɟɥɶɦɝɨɥɶɰа (KH) ɢ ɪаɫɩɪɟɞɟɥɟɧɢɟ Ɋɷɥɟɹ–Ɍɟɣɥɨɪа (RɌ)). 
Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɜɢɡɭаɥɶɧɨɟ ɨɬɨɛɪаɠɟɧɢɟ ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа ɭɱɢ-

ɬɵɜаɟɬ ɞɜɢɠɟɧɢɟ ɢ ɪаɫɩаɞ ɤаɩɟɥɶ ɬɨɩɥɢɜа, ɜɥɢɹɧɢɟ ɧа ɷɬɨɬ ɩɪɨɰɟɫɫ 
ɜɧɟɲɧɢɯ ɫɢɥ. Пɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɦɨɞɟɥɢ KHRT ɩɪɟɞɩɨɥаɝаɟɬɫɹ, ɱɬɨ 
ɢɧɠɟɤɬɨɪ ɨɛɪаɡɭɟɬ ɤɨɧɢɱɟɫɤɭɸ ɫɬɪɭɸ. 

Пɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɦɨɞɟɥɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа ɜ ɛɟɧɡɢɧɨɜɨɦ ȾВɋ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɩɪɵ-
ɫɤɨɦ ɜ ɤаɦɟɪɭ ɫɝɨɪаɧɢɹ. Вɟɪɢɮɢɤаɰɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɜɵɩɨɥɧɟ-
ɧа ɧа ɨɫɧɨɜаɧɢɢ ɨɩɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ [11]. 

Ⱦɥɹ ɧаɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢ аɧаɥɢɡа ɪɟɡɭɥɶɬаɬɵ ɱɢɫɥɟɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɩɪɨɰɟɫɫа ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа ɩɪɟɞɫɬаɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɝɪаɮɢ-
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ɤɨɜ, ɰɜɟɬɧɵɯ ɩɨɥɟɣ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢɥɢ ɜɟɤɬɨɪɧɵɯ ɩɨɥɟɣ, 

ɥɢɧɢɣ ɬɨɤа, ɱɢɫɥɨɜɵɯ ɡɧаɱɟɧɢɣ ɩаɪаɦɟɬɪɨɜ ɜ ɡаɞаɧɧɵɯ ɨɛɥаɫɬɹɯ, ɬɪɟɯ-
ɦɟɪɧɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫа. Ɏɨɪɦа ɝɪаɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɪɟɡɭɥɶɬа-
ɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɞɨɥɠɧа ɧаɢɥɭɱɲɢɦ ɨɛɪаɡɨɦ ɨɬɪа-
ɠаɬɶ ɮɢɡɢɱɟɫɤɭɸ ɫɭɳɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ. 

ɇɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬаɬɵ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɫɜɹɡаɧɧɵɟ ɫ ɮɢɡɢɱɟɫɤɨɣ ɤаɪ-
ɬɢɧɨɣ ɩɪɨɬɟɤаɸɳɢɯ ɜ ɤаɦɟɪɟ ɫɝɨɪаɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɨɤаɡаɧɵ ɧа ɪɢɫ. 1–4. 

ɇа ɪɢɫ. 1 ɩɨɤаɡаɧа ɬɪɟɯɦɟɪɧаɹ ɦɨɞɟɥɶ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɤаɩɟɥɶ ɪаɫ-
ɩɵɥɟɧɧɨɝɨ ɬɨɩɥɢɜа ɜ ɤаɦɟɪɟ ɫɝɨɪаɧɢɹ. Ⱦɥɹ ɧаɝɥɹɞɧɨɫɬɢ ɝɪаɮɢɱɟɫɤɨɝɨ 
ɨɬɨɛɪаɠɟɧɢɹ ɩɪɨɰɟɫɫа ɢɫɩаɪɟɧɢɹ ɬɨɩɥɢɜа ɝɪаɞɢɟɧɬɵ ɩɨɤаɡɵɜаɸɬ ɪаɫ-
ɩɪɟɞɟɥɟɧɢɟ ɞɢаɦɟɬɪа ɤаɩɟɥɶ. 

 

Ɋɢɫ. 1. Ɍɪɟɯɦɟɪɧаɹ ɦɨɞɟɥɶ, ɩɨɤаɡɵɜаɸɳаɹ ɪаɫɩɪɟɞɟɥɟɧɢɟ  
ɤаɩɟɥɶ ɪаɫɩɵɥɟɧɧɨɝɨ ɬɨɩɥɢɜа 

Мɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɧаɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɩɪɨɰɟɫɫ ɪаɫɩɵ-

ɥɟɧɢɹ ɬɨɩɥɢɜа ɩɪɢ ɩɨɦɨɳɢ ɬɪɟɯɦɟɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɩɨɫɬɨɹɧɧɵɦ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɦ ɢɡɛɵɬɤа ɜɨɡɞɭɯа (ɪɢɫ. 2). 

ɇа ɪɢɫ. 3 ɩɨɤаɡаɧɨ ɜɟɤɬɨɪɧɨɟ ɩɨɥɟ ɫɤɨɪɨɫɬɟɣ ɜ ɤаɦɟɪɟ ɫɝɨɪаɧɢɹ 
ɜ ɦɨɦɟɧɬ ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа. Аɧаɥɢɡ ɷɬɨɝɨ ɩɨɥɹ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɫɬɟɩɟɧɶ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɬɨɩɥɢɜа ɫ ɜɨɡɞɭɯɨɦ. Ɂаɜɢɯɪɟɧɢɹ ɧа ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɬɨɩɥɢɜɧɨɣ ɫɬɪɭɢ ɜɥɢɹɸɬ ɧа ɫɤɨɪɨɫɬɶ ɢɫɩаɪɟɧɢɹ ɤаɩɟɥɶ ɢ ɩɪɨɰɟɫɫɵ 

ɩɟɪɟɦɟɲɢɜаɧɢɹ. 
Пɨɫɥɟ ɡаɜɟɪɲɟɧɢɹ ɜɩɪɵɫɤа ɪаɫɩɪɟɞɟɥɟɧɢɟ ɬɨɩɥɢɜа ɜ ɤаɦɟɪɟ ɫɝɨ-

ɪаɧɢɹ ɧɟɪаɜɧɨɦɟɪɧɨɟ, ɷɬɨ ɩɨɤаɡаɧɨ ɧа ɪɢɫ. 4. Мɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɥаɫ-
ɬɢ ɫ ɪаɡɥɢɱɧɵɦ λ-ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɛɵɬɤа ɜɨɡɞɭɯа ɬɨɩɥɢɜɧɨ-ɜɨɡɞɭɲ-

ɧɨɣ ɫɦɟɫɢ. 
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Ɋɢɫ. 2. Пɪɨɰɟɫɫ ɪаɫɩɵɥɟɧɢɹ ɬɨɩɥɢɜа (ɬɪɟɯɦɟɪɧɨаɹ ɩɨɜɟɪɯɧɨɫɬɶ  
ɫ ɩɨɫɬɨɹɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɡɛɵɬɤа ɜɨɡɞɭɯа) 

         

Ɋɢɫ. 3. Вɟɤɬɨɪɧɨɟ ɩɨɥɟ ɫɤɨɪɨɫɬɟɣ ɜ ɤаɦɟɪɟ ɫɝɨɪаɧɢɹ 

 

Ɋɢɫ. 4. Ɋаɫɩɪɟɞɟɥɟɧɢɟ ɬɨɩɥɢɜа ɜ ɤаɦɟɪɟ ɫɝɨɪаɧɢɹ 
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ɂɡ ɜɫɟɝɨ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɪа-
ɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɞаɧɧɵɯ ɡаɱаɫɬɭɸ ɫɬаɧɨɜɢɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ, ɫɩɨɫɨɛɧɵɦ ɩɪɨɹɫɧɢɬɶ ɫɭɬɶ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫа. 

Вɵɱɢɫɥɢɬɟɥɶɧаɹ ɝɢɞɪɨɞɢɧаɦɢɤɢ (Computational fluid dynamics) ɩɨ-
ɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜаɬɶ ɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. 

Кɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ ɝɪаɮɢɱɟɫɤɨɟ ɨɬɨɛɪаɠɟɧɢɟ ɪɟ-
ɡɭɥɶɬаɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɤɨɝɞа ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɧаɛɥɸɞɟɧɢɟ ɡа ɩɨɜɟ-
ɞɟɧɢɟɦ ɨɛɴɟɤɬа ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢɥɢ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
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Ɋаɫɫɦаɬɪɢɜаɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɜɨɡɞɭɯɨɨɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɫ ɭɱёɬɨɦ ɜɫɟɝɨ ɫɩɟɤɬɪа ɧаɝɪɭɡɨɤ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɫɬɪɨɟɧɢɹ ɪаɡɜёɪɬɨɤ ɢ ɫɜɨɣɫɬɜ ɦа-
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Вɨɡɞɭɯɨɨɩɨɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ (ɞаɥɟɟ – ВɈɋ) ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ 
ɝɢɛɤɭɸ ɨɛɨɥɨɱɤɭ ɢɡ ɩɪɨɱɧɨɣ аɪɦɢɪɨɜаɧɧɨɣ ɬɤаɧɢ ɛɟɡ ɦɟɬаɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ [1]. В ɨɬɥɢɱɢɟ ɨɬ ɧаɞɭɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ [2] ɨɫɧɨɜаɧɢɟ 
ВɈɋ ɝɟɪɦɟɬɢɱɧɨ ɡаɤɪɟɩɥɹɟɬɫɹ ɧа ɥɟɧɬɨɱɧɨɦ ɮɭɧɞаɦɟɧɬɟ. Вɧɭɬɪɶ ɨɛɨ-
ɥɨɱɤɢ ɩɨɞаɟɬɫɹ ɜɨɡɞɭɯ, ɫɨɡɞаɜаɹ ɢɡɛɵɬɨɱɧɨɟ ɞаɜɥɟɧɢɟ ɢ ɹɜɥɹɹɫɶ ɨɩɨɪɨɣ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ. Аɪɦаɬɭɪɨɣ ɬɤаɧɢ ɫɥɭɠɢɬ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɤɨɪɞ. Вɨɡɞɭ-
ɯɨɧɟɩɪɨɧɢɰаɟɦɨɫɬɶ ɬɤаɧɢ ɨɛɟɫɩɟɱɢɜаɟɬɫɹ ɡа ɫɱёɬ ɧаɧɟɫɟɧɢɹ ɞɜɭɯɫɬɨ-
ɪɨɧɧɟɝɨ ɩɨɤɪɵɬɢɹ. Пɨɤɪɵɬɢɟ, ɤаɤ ɩɪаɜɢɥɨ, ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɣ ɩɨ-
ɥɢɯɥɨɪɜɢɧɢɥа, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɤаɱɟɫɬɜɟɧɧɨ ɫɨɟɞɢɧɹɬɶ ɷɥɟɦɟɧɬɵ ɤɪɨɹ 
ɜ ɟɞɢɧɨɟ ɢɡɞɟɥɢɟ. Ɉɫɧɨɜɧаɹ ɬɟɯɧɨɥɨɝɢɹ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɪɨɹ – 
ɫɜаɪɤа ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, ɧɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɢ ɫɤɥɟɢɜаɧɢɟ. ɇаɢɛɨ-
ɥɟɟ ɱаɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜаɪɤа ɜɧаɯɥёɫɬ. 

В ɬɟɯɧɢɱɟɫɤɨɦ ɡаɞаɧɢɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɨɱɧɨɟ ɨɩɢɫаɧɢɟ ɮɨɪɦɵ 
ɮɭɧɞаɦɟɧɬа (ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɧɟɩɪаɜɢɥɶɧɵɣ ɦɧɨɝɨɭɝɨɥɶɧɢɤ, ɨɤɪɭɠ-
ɧɨɫɬɶ ɢ ɬ.ɞ.), ɝаɛаɪɢɬɵ ɢ ɩɪɢɛɥɢɠёɧɧаɹ ɮɨɪɦа ɜɫɟɝɨ ɢɡɞɟɥɢɹ. ɂɧɨɝɞа 
ɩɪаɤɬɢɤɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɦɧɨɝɨɦɟɪɧɨɝɨ ɮɭɧɞаɦɟɧɬа, ɤɨɝɞа ɨɞɧа ɢɥɢ 
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ɧɟɫɤɨɥɶɤɨ ɤɪɨɦɨɤ ВɈɋ ɡаɤɪɟɩɥɟɧɵ ɧа ɧаɤɥɨɧɧɨɣ ɢɥɢ ɜɟɪɬɢɤаɥɶɧɨɣ 
ɫɬɟɧɤɟ. Эɬɨ ɜɵɡɵɜаɟɬ ɧɟɤɨɬɨɪɵɟ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɦɨɧɬаɠɟ, ɧɨ ɩɪɢɦɟɧɹ-
ɥɨɫɶ ɧа ɩɪаɤɬɢɤɟ. 

ɑаɳɟ ɜɫɟɝɨ ɩɨɞɨɛɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɫɨɡɞаɧɢɢ ɡаɤɪɵ-
ɬɵɯ ɬɟɧɧɢɫɧɵɯ ɤɨɪɬɨɜ, ɛаɫɫɟɣɧɨɜ ɢ ɞаɠɟ ɮɭɬɛɨɥɶɧɵɯ ɩɨɥɟɣ. ɂɧɨɝɞа ɨɧɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɤаɤ ɜɪɟɦɟɧɧɵɟ ɩɨɤɪɵɬɢɹ ɝɨɬɨɜɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɢɥɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɩɨɞɞɟɪɠаɧɢɹ ɧɭɠɧɨɣ ɬɟɦɩɟɪаɬɭɪɵ ɢɥɢ ɡаɳɢɬɵ ɨɬ ɨɫаɞ-
ɤɨɜ. Вɧɟɲɧɢɣ ɜɢɞ ɬаɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɟɞёɧ ɧа ɪɢɫ. 1. Ваɠɧɨɣ ɨɫɨɛɟɧɧɨ-
ɫɬɶɸ ɹɜɥɹɸɬɫɹ ɡɧаɱɢɬɟɥɶɧɵɟ ɝаɛаɪɢɬɵ. Каɤ ɩɪаɜɢɥɨ, ɷɬɨ ɞɟɫɹɬɤɢ ɦɟɬɪɨɜ. 

 

Ɋɢɫ. 1. Вɧɟɲɧɢɣ ɜɢɞ ɜɨɡɞɭɯɨɨɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɇа ɩɟɪɜɨɦ ɷɬаɩɟ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɜɧɟɲɧɢɣ ɜɢɞ ɢɡɞɟ-
ɥɢɹ. Ɉɫɨɛɟɧɧɨɫɬɶ ɜɫɟɯ ɧаɞɭɜɧɵɯ ɢ ɜɨɡɞɭɯɨɨɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɬɨɦ, 
ɱɬɨ ɮɨɪɦа ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɧɟɲɧɢɯ ɫɢɥ ɫɬɪɟɦɢɬɫɹ 
ɤ ɨɤɪɭɠɧɨɫɬɢ ɢɥɢ ɞɭɝɟ ɨɤɪɭɠɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɢɦɟɪа ɪаɫɫɦɨɬɪɢɦ ɮɨɪɦɢɪɨɜаɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞа ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɱаɫɬɢ ВɈɋ. Пɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɰɢɥɢɧɞɪа ɛɭɞɟɬ 
ɢɦɟɬɶ ɜɢɞ, ɢɡɨɛɪаɠёɧɧɵɣ ɧа ɪɢɫ. 2, а. ɇа ɨɛɨɥɨɱɤɭ ɞɟɣɫɬɜɭɸɬ ɪаɫɩɪɟɞɟ-
ɥёɧɧаɹ ɫɢɥа ɢɡɛɵɬɨɱɧɨɝɨ ɞаɜɥɟɧɢɹ ɩɨɞ ɤɭɩɨɥɨɦ Ɋ, ɫɢɥа ɧаɬɹɠɟɧɢɹ ɬɤаɧɢ S 
ɢ ɫɢɥа ɪɟаɤɰɢɢ ɨɩɨɪ ɜ ɬɨɱɤаɯ ɡаɤɪɟɩɥɟɧɢɹ ɩɨɤɪɵɬɢɹ ɤ ɮɭɧɞаɦɟɧɬɭ Ɍ. Ⱦɨ-
ɩɭɳɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ ɨɛɨɥɨɱɤɢ f. В ɷɬɨɦ ɫɥɭɱаɟ 
ɫɢɥа ɭɞɟɥɶɧаɹ ɧаɬɹɠɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɞɢɧаɤɨɜа ɞɥɹ ɜɫɟɝɨ ɫɟɱɟɧɢɹ: 

S = Ɋ · R. 

Ɋɟɲɟɧɢɟ ɩɥɨɫɤɨɣ ɡаɞаɱɢ ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɭ ɫɟɱɟɧɢɹ ɤаɤ ɞɭɝɭ ɨɤ-
ɪɭɠɧɨɫɬɢ. 

ɋɢɥа ɬɹɠɟɫɬɢ ɨɛɨɥɨɱɤɢ f ɧаɩɪаɜɥɟɧа ɩɨ ɜɟɪɬɢɤаɥɢ ɢ ɪаɫɩɪɟɞɟɥɟɧа 
ɧɟɪаɜɧɨɦɟɪɧɨ ɜɞɨɥɶ ɝɨɪɢɡɨɧɬаɥɶɧɨɝɨ ɧаɩɪаɜɥɟɧɢɹ. ɋɢɥа ɧаɬɹɠɟɧɢɹ 
ɨɛɨɥɨɱɤɢ ɜ ɷɬɨɦ ɫɥɭɱаɟ ɧɟɩɨɫɬɨɹɧɧа, ɢ ɫɟɱɟɧɢɟ ɩɪɢɦɟɬ ɮɨɪɦɭ, ɛɥɢɡɤɭɸ 
ɤ ɷɥɥɢɩɫɭ (ɪɢɫ. 2, ɛ). 
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Ɋɢɫ. 2. Пɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱаɫɬɢ  
ɜɨɡɞɭɯɨɨɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

В ɪɟаɥɶɧɵɯ ɭɫɥɨɜɢɹɯ (ɢɡɛɵɬɨɱɧɨɟ ɞаɜɥɟɧɢɟ, ɭɞɟɥɶɧаɹ ɦаɫɫа ɬɤа-
ɧɢ – 0,8 ɤɝ/ɦ2) ɷɬɢɦɢ ɢɫɤаɠɟɧɢɹɦɢ ɮɨɪɦɵ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ ɩɪɢɧɹɬɶ 
ɮɨɪɦɭ ɫɟɱɟɧɢɹ ɜ ɜɢɞɟ ɨɤɪɭɠɧɨɫɬɢ. 

Ɏɨɪɦɢɪɨɜаɧɢɟ ɨɛɜɨɞɨɜ ɧɟɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱаɫɬɢ – ɧɟɬɪɢɜɢаɥɶɧаɹ 
ɡаɞаɱа ɢ ɞɥɹ ɤаɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱаɹ ɪɟɲаɟɬɫɹ ɢɧɞɢɜɢɞɭаɥɶɧɨ. Аɥ-
ɝɨɪɢɬɦ ɫɥɟɞɭɸɳɢɣ. Вɵɛɢɪаɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɤɪɢɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ, ɩɨ ɬɪёɦ 
ɬɨɱɤаɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦа ɫɟɱɟɧɢɣ (ɞɭɝа ɨɤɪɭɠɧɨɫɬɢ), ɩɨ ɫɟɱɟɧɢɹɦ 
ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ (ɢɧɬɟɪɩɨɥɹɰɢɹ). Ɂаɞаɱа ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳа-
ɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɝɪаɮɢɱɟɫɤɢɯ ɩаɤɟɬɨɜ (ɨɩɟɪаɰɢɹ «ɩɨ ɫɟɱɟɧɢɹɦ»). 

ɇа ɜɬɨɪɨɦ ɷɬаɩɟ ɢɦɟɸɳаɹɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɩɨɥɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɦɢ ɷɥɟɦɟɧɬаɦɢ: ɤɪɟɩɥɟɧɢɟ ɤɭɩɨɥа ɤ ɮɭɧɞаɦɟɧɬɭ, ɜɨɡɞɭɯɨɢɡɨɥɢɪɭɸɳɢɟ 
ɸɛɤɢ, ɨɮɨɪɦɥɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɝɨ ɪɭɤаɜа ɤ ɩɟɪɟɯɨɞɧɨɦɭ ɬаɦɛɭɪɭ ɢ ɬ.ɞ. 

Ɉɫɬаɧɨɜɢɦɫɹ ɧа ɤɪɟɩɥɟɧɢɢ ɤɭɩɨɥа ɤ ɮɭɧɞаɦɟɧɬɭ. Кɪɟɩɥɟɧɢɟ ɤɪɨɦ-
ɤɢ ɤɭɩɨɥа ɞɨɥɠɧɨ ɛɵɬɶ ɥɟɧɬɨɱɧɵɦ, ɬаɤ ɤаɤ ɩɪɢ ɬɨɱɟɱɧɨɦ ɤɪɟɩɥɟɧɢɢ 
ɬɤаɧɶ ɧɟ ɜɵɞɟɪɠɢɬ ɜɨɡɧɢɤаɸɳɢɯ ɧаɝɪɭɡɨɤ. 

Ɉɱɟɧɶ ɱаɫɬɨ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜ ɤɪɨɦɤɟ ɜɵɩɨɥɧɹɟɬɫɹ ɤаɪɦаɧ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ ɤɭɩɨɥа. Пɪɢ ɦɨɧɬаɠɟ ɜ ɤаɪɦаɧ ɡаɤɥаɞɵɜаɟɬɫɹ ɦɟɬаɥɥɢɱɟɫɤаɹ 
ɬɪɭɛа, ɤɨɬɨɪаɹ ɫ ɧɭɠɧɨɣ ɱаɫɬɨɬɨɣ ɬɨɱɟɱɧɨ ɤɪɟɩɢɬɫɹ ɤ ɮɭɧɞаɦɟɧɬɭ.  
ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɜаɪɢаɧɬɵ. 

Пɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɪɢɫɬɭɩаɬɶ ɤ ɩɨɫɬɪɨɟɧɢɸ ɜɵɤɪɨɟɤ ɞɟɬаɥɟɣ. 
Мɧɨɝɢɟ ɷɥɟɦɟɧɬɵ ɤɭɩɨɥа – ɧɟɪаɡɜёɪɬɵɜаɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɪаɡɜёɪɬɨɤ ɬаɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ аɥɝɨ-
ɪɢɬɦ. Пɨɜɟɪɯɧɨɫɬɶ ɪаɡɛɢɜаɟɬɫɹ ɧа ɨɬɞɟɥɶɧɵɟ ɨɬɫɟɤɢ, ɤаɠɞɵɣ ɨɬɫɟɤ ɡа-
ɦɟɧɹɟɬɫɹ ɪаɡɜёɪɬɵɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɫɬɪɨɹɬɫɹ ɪаɡɜёɪɬɤɢ ɷɬɢɯ ɷɥɟ-
ɦɟɧɬɨɜ, ɢ ɩɨɥɭɱɟɧɧɵɟ ɡɜɟɧɶɹ ɫɬɵɤɭɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. Кɪɢɬɟɪɢɹɦɢ 
ɤаɱɟɫɬɜа ɜ ɞаɧɧɨɦ аɥɝɨɪɢɬɦɟ ɹɜɥɹɸɬɫɹ ɬɨɱɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɟɞɢɧɢ-
ɬɟɥɶɧɵɯ ɲɜɨɜ. ȿɫɥɢ ɭɱɟɫɬɶ, ɱɬɨ ɬɤаɧɶ ɩɨɫɬаɜɥɹɟɬɫɹ ɜ ɪɭɥɨɧаɯ ɲɢɪɢɧɨɣ  
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2–3 ɦ, ɠɟɥаɬɟɥɶɧɨ, ɱɬɨɛɵ ɫɨɫɬɵɤɨɜаɧɧɵɟ ɡɜɟɧɶɹ ɭɞаɱɧɨ ɭɤɥаɞɵɜаɥɢɫɶ 
ɜ ɡаɞаɧɧɭɸ ɩɨɥɨɫɭ ɬɤаɧɢ. 

Ɋаɡɜёɪɬɤа ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱаɫɬɢ ɞɥɹ ɩɪɢɜɟɞёɧɧɵɯ ɩɪɢɦɟɪɨɜ ɭɞаɱɧɨ 
ɜɩɢɫɵɜаɟɬɫɹ ɜ ɡаɞаɧɧɵɣ ɪаɡɦɟɪ ɬɤаɧɢ. ɇɟɪаɡɜёɪɬɵɜаɟɦаɹ ɱаɫɬɶ ɜ ɩɟɪɜɨɦ 
ɩɪɢɦɟɪɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɱɟɬɵɪɟ ɨɞɢɧаɤɨɜɵɯ ɫɟɤɬɨɪа, ɤаɠɞɵɣ ɢɡ ɤɨɬɨ-
ɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. Пɨɷɬɨɦɭ ɞɨɫɬаɬɨɱɧɨ ɩɨ-
ɫɬɪɨɢɬɶ ɪаɡɜёɪɬɤɭ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɧɢɯ, а ɨɫɬаɥɶɧɵɟ ɨɬɨɛɪаɡɢɬɶ, ɢɫɩɨɥɶɡɭɹ 
ɨɩɟɪаɰɢɢ ɫɢɦɦɟɬɪɢɢ ɢ ɤɨɩɢɪɨɜаɧɢɹ. 

ɇа ɪɢɫ. 3 ɩɪɢɜɟɞёɧ ɧɟɪаɡɜёɪɬɵɜаɟɦɵɣ ɷɥɟɦɟɧɬ ɤɭɩɨɥа ɫ ɪаɡɛɢɜɤɨɣ 
ɟɝɨ ɧа ɩɨɥɨɫɵ ɤɪɨɹ. Ⱦɥɹ ɨɞɧɨɣ ɢɡ ɩɨɥɨɫ ɩɪɢɜɟɞɟɧа ɪаɡɛɢɜɤа ɟё ɧа ɨɬɫɟ-
ɤɢ. Каɠɞɵɣ ɨɬɫɟɤ ɧа ɪаɡɜёɪɬɤɟ – ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɡаɦɟɧɹɟɬ-
ɫɹ ɧа ɪаɡɜёɪɬɤɟ ɩɥɨɫɤɢɦ, ɭ ɤɨɬɨɪɨɝɨ ɞɥɢɧɵ ɫɬɨɪɨɧ ɪаɜɧɵ ɞɥɢɧаɦ ɫɬɨɪɨɧ 
ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤа. Эɬɨ ɫɩɨɫɨɛ ɬɪɢаɧɝɭɥɹɰɢɢ ɢɥɢ ɫɩɨɫɨɛ 
ɜɫɩɨɦɨɝаɬɟɥɶɧɵɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ. 

 

Ɋɢɫ. 3. ɇɟɪаɡɜёɪɬɵɜаɟɦɵɣ ɷɥɟɦɟɧɬ ɤɭɩɨɥа 

Вɨ ɜɬɨɪɨɦ ɩɪɢɦɟɪɟ, ɩɪɢɜɟɞёɧɧɨɦ ɧа ɪɢɫ. 1, ɧɟɪаɡɜёɪɬɵɜаɟɦаɹ ɱаɫɬɶ 
ɢɦɟɟɬ ɮɨɪɦɭ ɫɮɟɪɵ ( ɪɢɫ. 4, а). 

 

Ɋɢɫ. 4. ɇɟɪаɡɜёɪɬɵɜаɟɦаɹ ɱаɫɬɶ ɤɭɩɨɥа ɜ ɜɢɞɟ ɫɮɟɪɵ 
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В ɷɬɨɦ ɫɥɭɱаɟ ɰɟɥɟɫɨɨɛɪаɡɧɨ ɪаɡɛɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɧа ɪаɜɧɵɟ ɪаɞɢ-
аɥɶɧɵɟ ɫɟɤɬɨɪа ɢ ɤаɠɞɵɣ ɫɟɤɬɨɪ ɡаɦɟɧɢɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɶɸ (ɪɢɫ. 4, ɛ). Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɪаɡɦɟɪɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɩɟɪɢɦɟɬɪɵ 
ɨɫɧɨɜаɧɢɣ ɞɨɥɠɧɵ ɫɨɜɩаɞаɬɶ ɩɨ ɞɥɢɧɟ. Ⱦɥɹ ɨɩɬɢɦɢɡаɰɢɢ ɪаɫɯɨɞа ɦаɬɟ-
ɪɢаɥа ɦаɤɫɢɦаɥɶɧɭɸ ɲɢɪɢɧɭ ɭɞɨɛɧɨ ɜɵɛɪаɬɶ, ɢɫɯɨɞɹ ɢɡ ɲɢɪɢɧɵ ɢɫ-
ɩɨɥɶɡɭɟɦɨɝɨ ɪɭɥɨɧа ɬɤаɧɢ. 

Ɋаɡɜёɪɬɤɭ ɤаɠɞɨɝɨ ɫɟɤɬɨɪа ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫɩɨɫɨɛɨɦ ɧɨɪɦаɥɶ-
ɧɨɝɨ ɫɟɱɟɧɢɹ. Пɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɝɪаɮɢɱɟɫɤɢɯ ɩаɤɟɬɨɜ ɬɪёɯɦɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ ɷɬа ɡаɞаɱа ɭɩɪɨɳаɟɬɫɹ. Мɧɨɝɢɟ ɝɪаɮɢɱɟɫɤɢɟ ɩаɤɟɬɵ ɩɨ-
ɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɝɨɬɨɜɵɟ ɪаɡɜёɪɬɤɢ ɪаɡɜёɪɬɵɜаɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɇа ɫɥɟɞɭɸɳɟɦ ɷɬаɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɩɭɫɤ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭ-
ɦɟɧɬаɰɢɢ. 

ɇа ɷɬɨɦ ɝɪаɮɢɱɟɫɤаɹ ɱаɫɬɶ ɩɪɨɟɤɬа ɡаɤаɧɱɢɜаɟɬɫɹ. 
Ɋаɫɱёɬɧаɹ ɱаɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧа ɪаɫɱёɬɨɦ ɞɨɩɭɫɬɢɦɨɣ ɫɧɟ-

ɝɨɜɨɣ ɢ ɜɟɬɪɨɜɨɣ ɧаɝɪɭɡɤɢ. 
Пɪɢ ɪаɫɱёɬɟ ɞɨɩɭɫɬɢɦɨɣ ɫɧɟɝɨɜɨɣ ɧаɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-

ɜаɬɶ ɩɪɨɱɧɨɫɬɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɤаɧɢ. 
ɋɧɟɝɨɜаɹ ɧаɝɪɭɡɤа ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤаɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬ-

ɜɢɟ ɜɧɟɲɧɢɯ ɫɢɥ ɬɹɠɟɫɬɢ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɫɢɥ ɧаɬɹɠɟɧɢɹ 
ɬɤаɧɢ ɢ ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɦɩɟɧɫɢɪɨɜаɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞаɜɥɟ-
ɧɢɹɩɨɞ ɤɭɩɨɥɨɦ ɨɛɨɥɨɱɤɢ. Пɪɢ ɷɬɨɦ ɧɭɠɧɨ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ ɷɬɢɦ ɢɡɛɵ-
ɬɨɱɧɵɦ ɞаɜɥɟɧɢɟɦ ɧɟ ɪаɡɨɪɜаɥɨ ɨɛɨɥɨɱɤɭ ɩɪɢ ɫɧɹɬɢɢ ɷɬɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
(ɩɪɢ ɪɟɡɤɨɦ ɬаɹɧɢɢ ɫɧɟɝа). 

Ɋаɫɱёɬ ɜɟɬɪɨɜɨɣ ɧаɝɪɭɡɤɢ ɜ ɨɛɳɟɦ ɫɥɭɱаɟ – ɫɥɨɠɧаɹ аɷɪɨɞɢɧаɦɢɱɟ-
ɫɤаɹ ɡаɞаɱа ɨɛɬɟɤаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯа. В ɭɩɪɨɳёɧɧɨɦ ɜаɪɢ-
аɧɬɟ ɪаɫɱёɬа ɦɨɠɧɨ ɞɨɩɭɫɬɢɬɶ, ɱɬɨ ɜɫɹ ɷɧɟɪɝɢɹ ɜɟɬɪа ɪаɜɧа ɪаɛɨɬɟ ɫɢɥ 
ɬɨɪɦɨɠɟɧɢɹ ɩɨɬɨɤа ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ. Пɪɢ ɷɬɨɦ ɦɨɠɧɨ ɨɝɪаɧɢ-
ɱɢɬɶɫɹ ɪаɫɫɦɨɬɪɟɧɢɟɦ ɧаɝɪɭɡɨɤ ɬɨɥɶɤɨ ɧа ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ 
ɧаɩɪаɜɥɟɧɢɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɝɨ ɷɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Эɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɬаɤ 
ɠɟ, ɤаɤ ɢ ɜ ɫɥɭɱаɟ ɫɧɟɝɨɜɨɣ ɧаɝɪɭɡɤɢ, ɦɨɠɧɨ ɞɨ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɬɟɩɟɧɢ, 
ɫɤɨɦɩɟɧɫɢɪɨɜаɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɢɡɛɵɬɨɱɧɨɝɨ ɞаɜɥɟɧɢɹ ɩɨɞ ɤɭɩɨɥɨɦ ВɈɋ. 
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Ɉ ɇАȽɅəȾɇɈɋɌИ ȼ ИɇɀȿɇȿɊɇɈɃ ȽȿɈɆȿɌɊИИ 

ɋɨɤɨɥɨɜɚ Ʌɸɞɦɢɥɚ ɋɟɪɝɟɟɜɧɚ 

Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, Ɇɨɫɤɜɚ 

ɂɫɫɥɟɞɨɜаɧɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɧаɝɥɹɞɧɨɫɬɢ ɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɤɨɦ-
ɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɢ ɦɧɨɝɨɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. Пɨɤаɡаɧɨ, ɱɬɨ ɷɬɢ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɮɨɪ-
ɦɢɪɭɸɬ ɭɱɟɛɧɭɸ ɞɢɫɰɢɩɥɢɧɭ «ɇаɝɥɹɞɧаɹ ɢɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ» ɤаɤ ɩɟɪɜɭɸ ɩɪɨɮɟɫ-
ɫɢɨɧаɥɶɧɭɸ ɞɢɫɰɢɩɥɢɧɭ ɞɥɹ ɛаɤаɥаɜɪɢаɬа ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа. В ɟɟ ɨɫɧɨɜɭ ɩɨɥɨɠɟɧɵ 
ɜɡɝɥɹɞɵ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɦɟɬɪɢɢ ɨ ɧаɝɥɹɞɧɨɦ ɢɡɨɛɪаɠɟɧɢɢ ɮɨɪɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨ-
ɞɟɥɟɣ ɨɛɴɟɤɬɨɜ ɢ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɜɟɪɫɢɢ, а ɬаɤɠɟ ɨ ɧɟɨɝɪаɧɢ-
ɱɟɧɧɨɦ ɪаɡɧɨɨɛɪаɡɢɢ ɦɧɨɝɨɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɢɹ, ɧаɝɥɹɞɧɨɫɬɶ, ɦɧɨɝɨɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ. 
 
 

ABOUT CLARITY IN ENGINEERING GEOMETRY 

Sokolova Ludmila Sergeevna 

Bauman Moscow State Technical University 

Researched ideas about clarity in descriptive geometry, computer graphics and multi-
dimensional geometry. It is shown that these perceptions shape the academic discipline «De-
scriptive engineering geometry» as the first professional course for undergraduate technical 
College. It is based on the views of the modern geometry of object image shapes geometrical 
models of objects and relations between them in the electronic version, and an unlimited va-
riety of multidimensional space.  

Keywords: geometry, visualization, multidimensional space. 
 
 

В ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɫɥɨɜɨ «ɧаɝɥɹɞɧɨɫɬɶ» ɬɟɫɧɨ ɫɜɹɡаɧɨ ɫɨ ɡɪɢɬɟɥɶ-
ɧɵɦ ɜɨɫɩɪɢɹɬɢɟɦ. Пɪаɤɬɢɱɟɫɤɢ ɜɫɟ ɬɟɨɪɢɢ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ 
ɫɬɪɨɹɬɫɹ ɧа ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɫɬɭɥаɬɟ – ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟ-
ɞɵ ɜɧɟɲɧɟɝɨ ɦɢɪа. Ɏɟɧɨɦɟɧаɥɶɧɵɣ ɩɪɟɞɦɟɬɧɵɣ ɨɛɪаɡ ɜɨɫɩɪɢɹɬɢɹ – 
ɡɪɢɬɟɥɶɧɵɣ ɩɟɪɰɟɩɬ – ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬаɬɨɦ ɩɪɟɜɪаɳɟɧɢɹ ɜ ɡɪɢɬɟɥɶɧɵɟ 
ɨɳɭɳɟɧɢɹ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɦаɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɞɢаɩаɡɨɧа, 
ɩɨɩаɞаɸɳɟɝɨ ɧа ɫɟɬɱаɬɤɭ ɝɥаɡа. Пɪɢ ɷɬɨɦ ɜ ɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɫɪɟɞɨɣ 
ɢ ɩɟɪɰɟɩɬɨɦ ɧɟɬ ɜɡаɢɦɨɨɞɧɨɡɧаɱɧɨɫɬɢ. Ⱦаɥɶɧɟɣɲɢɣ ɷɬаɩ ɨɛɪаɛɨɬɤɢ 
ɡɪɢɬɟɥɶɧɵɯ ɫɢɝɧаɥɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɛɨɥɶɲɢɯ ɩɨɥɭɲаɪɢɹɯ ɝɨɥɨɜɧɨɝɨ 
ɦɨɡɝа, ɝɞɟ ɧɟ ɬɨɥɶɤɨ аɜɬɨɦаɬɢɱɟɫɤɢ аɧаɥɢɡɢɪɭɟɬɫɹ ɫɟɬɱаɬɨɟ ɢɡɨɛɪаɠɟ-
ɧɢɟ, ɧɨ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɜɥɟɤаɸɬɫɹ ɩɪɨɰɟɞɭɪɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɤɨɝ-
ɧɢɬɢɜɧɨɝɨ ɭɪɨɜɧɹ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɮɢɡɢɨɥɨɝɢ ɭɫɬаɧɨɜɢɥɢ, ɱɬɨ ɢɡɨɛɪа-
ɠɟɧɢɟ ɧɟ ɨɬɨɛɪаɠаɟɬɫɹ ɜ ɦɨɡɝɟ, ɤаɤ ɜ ɮɨɬɨаɩɩаɪаɬɟ, а ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ 
ɦɨɡɝɨɦ ɢɡ ɫɟɧɫɨɪɧɵɯ ɨɛɪаɡɨɜ, ɡɪɟɧɢɹ ɩɨ ɩɪаɜɢɥаɦ ɢ аɥɝɨɪɢɬɦаɦ ɡɪɢ-
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ɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɷɜɨɥɸɰɢɨɧɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɣ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɨɛɴ-
ɟɦɧɵɯ ɩɪɟɞɦɟɬɨɜ ɪɟаɥɶɧɨɝɨ ɦɢɪа. 

ɋɬаɥɨ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ ɧаɲа ɡɪɢɬɟɥɶɧаɹ ɫɢɫɬɟɦа ɩɪɢɫɩɨɫɨɛɥɟɧа 
ɬɨɥɶɤɨ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɨɛɴɟɦɧɵɯ ɩɪɟɞɦɟɬɨɜ ɪɟаɥɶɧɨɝɨ ɦɢɪа, а ɧɟ ɞɥɹ 
ɜɨɫɩɪɢɹɬɢɹ ɨɛɴɟɤɬɨɜ ɢ ɮɨɧа ɜ ɜɢɞɟ ɞɜɭɦɟɪɧɵɯ ɩɥɨɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
ɂɦɟɧɧɨ ɷɜɨɥɸɰɢɹ ɪаɡɜɢɬɢɹ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɪɟаɥɶɧɨɝɨ ɦɢɪа, 
ɜ ɤɨɬɨɪɨɦ ɫɭɳɟɫɬɜɭɟɬ ɱɟɥɨɜɟɤ, ɫɞɟɥаɥа ɬɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɛɵɬɨ-
ɜɨɣ ɮɨɪɦɨɣ ɫɭɳɟɫɬɜɨɜаɧɢɹ ɦаɬɟɪɢɢ, а ɧаɲɟ ɨɛɪаɡɨɜаɧɢɟ ɢ ɜɨɫɩɢɬаɧɢɟ, 
ɨɬɬаɥɤɢɜаɹɫɶ ɨɬ ɷɬɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ, ɩɪɢɜɟɥɢ ɥɭɱɲɢɟ ɭɦɵ ɱɟɥɨɜɟɱɟɫɬ-
ɜа ɤ ɩɨɧɹɬɢɸ ɨ ɦɧɨɝɨɦɟɪɧɨɫɬɢ ɦɢɪа ɢ ɟɝɨ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Пɨɷɬɨɦɭ ɜɫɟ 
ɞɪɭɝɢɟ ɜɢɞɵ ɩɪɨɫɬɪаɧɫɬɜ ɫ ɪаɡɦɟɪɧɨɫɬɶɸ, ɨɬɥɢɱаɸɳɟɣɫɹ ɨɬ n = 3, 
ɬ.ɟ. ɢ ɞɜɭɦɟɪɧɵɟ, ɢ ɦɧɨɝɨɦɟɪɧɵɟ, ɜɵɫɬɭɩаɸɬ ɤаɤ аɛɫɬɪаɤɬɧɵɟ. Кɨɝɞа 
ɜɦɟɫɬɨ ɬɪɟɯɦɟɪɧɨɝɨ ɨɛɴɟɤɬа ɨɛɭɱаɸɳɟɦɭɫɹ ɩɪɟɞɥаɝаɟɬɫɹ ɞɜɭɦɟɪɧɨɟ 
ɢɡɨɛɪаɠɟɧɢɟ, ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɭ ɧɟɝɨ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ 
ɛаɪɶɟɪа ɩɪɢ ɡɪɢɬɟɥɶɧɨɦ ɜɨɫɩɪɢɹɬɢɢ, ɬаɤ ɤаɤ ɷɬɨ ɢɡɨɛɪаɠɟɧɢɟ ɧɟ ɩɪɨ-
ɞɜɢɝаɟɬɫɹ ɞаɥɶɲɟ ɜ ɦɨɡɝ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪаɛɨɬɤɢ. В ɷɬɨɦ ɢ ɡаɤɥɸ-
ɱаɟɬɫɹ аɛɫɬɪаɤɬɧɨɫɬɶ ɞɜɭɦɟɪɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ, ɬ.ɟ. ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɫɫɬаɧɨɜɥɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɜ ɦɨɡɝɟ ɩɨ ɟɝɨ 
ɞɜɭɦɟɪɧɨɣ ɤаɪɬɢɧɟ. Вɦɟɫɬɟ ɫ ɬɟɦ ɜ ɫɜɨɟɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧа ɜɫɟɯ ɟɟ 
ɭɪɨɜɧɹɯ ɩɪɨɹɜɥɟɧɢɹ ɱɟɥɨɜɟɤɭ ɩɪɢɯɨɞɢɬɫɹ ɢɦɟɬɶ ɞɟɥɨ ɫ ɞɜɭɦɟɪɧɵɦɢ 
ɢɡɨɛɪаɠɟɧɢɹɦɢ. В ɷɬɨɦ ɫɥɭɱаɟ ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɢɝɪаɟɬ ɡаɩɨɦɢɧаɧɢɟ 
ɜ ɩаɦɹɬɢ, ɞɨɫɬɢɝаɟɦɨɟ ɡа ɫɱɟɬ ɧɟɩɪɟɪɵɜɧɨɝɨ ɨɛɭɱɟɧɢɹ ɧа ɜɫɟɦ ɟɝɨ ɩɪɨ-
ɬɹɠɟɧɢɢ, ɡаɜɢɫɹɳɟɟ ɨɬ ɫɬɟɩɟɧɢ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɷɬɨɝɨ ɨɛɭɱɟɧɢɹ, ɧаɜɵ-
ɤа, ɩɨɧɹɬɧɨɫɬɢ ɞаɥɶɧɟɣɲɢɯ ɥɨɝɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ, ɢ ɩɪɹɦɵɟ аɧаɥɨɝɢɢ 
ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ. 

В ɨɫɧɨɜɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɪɟаɥɢɫɬɢɱɟɫɤɨɣ ɜɢɡɭаɥɢɡаɰɢɢ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɥɟɠɢɬ ɩɨɧɹɬɢɟ ɨ ɟɟ ɧаɝɥɹɞɧɨɫɬɢ. Пɨɧɹɬɢɟ «ɧаɝɥɹɞ-
ɧɨɫɬɶ» ɫɜɹɡɵɜаɸɬ ɧɟ ɫ ɫаɦɢɦɢ ɩɪɟɞɦɟɬаɦɢ, а ɫ ɢɯ ɝɪаɮɢɱɟɫɤɢɦɢ ɦɨɞɟ-
ɥɹɦɢ; ɩɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɭɟɬ ɬаɤаɹ ɡаɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɪɟɞɦɟɬɨɦ ɢ ɟɝɨ 
ɢɡɨɛɪаɠɟɧɢɟɦ, ɤɨɬɨɪаɹ ɩɨɡɜɨɥɹɟɬ ɩɨ ɢɡɨɛɪаɠɟɧɢɹɦ ɩɨɥɭɱаɬɶ ɬɟ ɡɧа-
ɧɢɹ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɫ ɧɟɤɨɬɨɪɵɦɢ ɩɨɩɪаɜɤаɦɢ ɦɨɝɭɬ 
ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɦɨɞɟɥɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ. ɇаɝɥɹɞɧɨɫɬɶ ɦɨɞɟɥɢ ɨɬɧɨ-
ɫɢɬɟɥɶɧа. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɨɧа ɡаɜɢɫɢɬ ɨɬ ɫɜɨɣɫɬɜ ɫаɦɨɣ ɦɨɞɟɥɢ – ɟё 
ɦаɬɟɪɢаɥа, ɪаɡɦɟɪа, ɰɜɟɬа, ɪаɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа, ɜ ɤɨɬɨɪɨɦ ɨɧа 
ɩɨɫɬɪɨɟɧа. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɧа ɡаɜɢɫɢɬ ɨɬ ɠɢɡɧɟɧɧɨɝɨ ɨɩɵɬа, ɩɪɨ-
ɮɟɫɫɢɨɧаɥɢɡɦа, ɜɨɡɪаɫɬа ɢ ɥɢɱɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɡɧаɸɳɟɝɨ ɱɟɥɨɜɟ-
ɤа, ɬ.ɟ. ɜɫɟɝɨ ɬɨɝɨ, ɱɬɨ ɧаɡɵɜаɸɬ ɠɢɡɧɟɧɧɵɦ ɨɩɵɬɨɦ, ɩɨɞɤɪɟɩɥɟɧɧɵɦ 
ɜɨɫɩɢɬаɧɢɟɦ ɢ ɨɛɪаɡɨɜаɧɢɟɦ. 
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Пɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧаɝɥɹɞɧɨɣ ɦɨɞɟɥɢ ɬɪɟɛɨɜаɧɢɹ ɡаɜɢɫɹɬ ɨɬ ɰɟɥɢ ɟɟ 
ɫɨɡɞаɧɢɹ: ɷɬɨ ɢɥɢ ɯɭɞɨɠɟɫɬɜɟɧɧɵɣ ɨɛɪаɡ, ɢɥɢ ɨɛɭɱɟɧɢɟ ɭɱаɳɢɯɫɹ, ɢɥɢ, 
ɧаɤɨɧɟɰ, ɫɨɡɞаɧɢɟ ɢɡɨɛɪаɠɟɧɢɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɦаɬɟɪɢаɥɢɡаɰɢɢ ɨɛɴ-
ɟɤɬа, ɬ.ɟ. ɫɨɡɞаɧɢɟ ɱɟɪɬɟɠа. Пɪɢ ɫɨɡɞаɧɢɢ ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ ɨɛɪаɡа ɞаɠɟ 
ɧɟ ɜɫɟɝɞа ɫɬɪɟɦɹɬɫɹ ɩɨɥɭɱɢɬɶ ɢɡɨɛɪаɠɟɧɢɟ, ɪаɜɧɨɰɟɧɧɨɟ ɨɪɢɝɢɧаɥɶɧɨ-
ɦɭ. ɑɟɦ ɛɨɥɶɲɟ ɧɟɞɨɫɤаɡаɧɧɨɫɬɶ, ɬɟɦ ɛɨɥɶɲɟ ɩɪɨɫɬɨɪа ɞɥɹ ɫɭɛɴɟɤɬɢɜ-
ɧɨɝɨ ɩɨɧɢɦаɧɢɹ. Ɂаɛɨɬɨɣ ɩɟɞаɝɨɝа ɜɫɟɝɞа ɹɜɥɹɟɬɫɹ ɧаɝɥɹɞɧɨɫɬɶ ɢɡɨɛɪа-
ɠɟɧɢɹ-ɦɨɞɟɥɢ. Пɪɟɩɨɞаɜаɬɟɥɶ ɝɟɨɦɟɬɪɢɢ ɡаɢɧɬɟɪɟɫɨɜаɧ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɜ ɧаɝɥɹɞɧɵɯ ɢɡɨɛɪаɠɟɧɢɹɯ, ɩɪаɤɬɢɱɟɫɤɢ ɧɟ ɡаɛɨɬɹɫɶ ɨɛ ɢɯ ɨɛɪаɬɢɦɨɫɬɢ 
ɩɪɢ ɩɪɨɟɰɢɪɨɜаɧɢɢ ɧа ɩɥɨɫɤɨɫɬɶ. Ɍаɤ, Ɉ.А. Вɨɥɶɛɟɪɝ ɞɥɹ ɩɪɟɩɨɞаɜаɬɟ-
ɥɟɣ ɫɬɪɟɨɦɟɬɪɢɢ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ ɪаɡɪаɛɨɬаɥ ɫɩɟɰɢаɥɶɧɭɸ ɬɟɨɪɢɸ ɩɨ-
ɫɬɪɨɟɧɢɹ ɨɞɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ (ɬɟɨɪɢɸ ɦɨɧɨɩɪɨɟɤɰɢɣ). Пɪɨɟɰɢɪɨɜаɧɢɟ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɮɢɝɭɪɵ ɧа ɩɥɨɫɤɨɫɬɶ, ɯɨɬɹ ɢ ɦɨɠɟɬ ɜ ɧɟɤɨɬɨɪɵɯ ɭɫ-
ɥɨɜɢɹɯ ɞаɬɶ ɧаɝɥɹɞɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ, ɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɨɧɨ ɧɟ ɪаɜɧɨ-
ɰɟɧɧɨ ɨɪɢɝɢɧаɥɭ. Ⱦɜɟ ɩɪɨɟɤɰɢɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɮɢɝɭɪɵ ɩɨɡɜɨɥɹɸɬ ɜɨɫ-
ɫɬаɧɨɜɢɬɶ ɨɪɢɝɢɧаɥ, ɬ.ɟ. ɞаɸɬ ɢɡɨɛɪаɠɟɧɢɟ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɪаɜɧɨɰɟɧɧɨɟ 
ɨɪɢɝɢɧаɥɭ. 

Мɟɬɨɞ ɞɜɭɯ ɨɪɬɨɝɨɧаɥɶɧɵɯ ɩɪɨɟɤɰɢɣ, ɪаɡɪаɛɨɬаɧɧɵɣ Ƚаɫɩаɪɨɦ 
Мɨɧɠɟɦ, ɧаɲɟɥ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɢɤɟ ɜɩɥɨɬɶ ɞɨ ɫɟɪɟɞɢɧɵ 
ɏɏ ɜ. ɂɦɟɧɧɨ Ƚ. Мɨɧɠ, ɛɭɞɭɱɢ ɨɫɧɨɜаɬɟɥɟɦ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, 
ɭɤаɡаɥ ɧа ɩɪаɤɬɢɱɟɫɤɭɸ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɫɨɡɞаɧɧɨɣ ɢɦ ɧаɭɤɢ, ɨɬɦɟɬɢɜ, 
ɱɬɨ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɹɜɥɹɟɬɫɹ яɡыɤɨɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɢɧɠɟɧɟ-
ɪɭ ɞɥɹ ɫɨɡɞаɧɢɹ ɱɟɪɬɟɠɟɣ. Эɬа ɩɪаɤɬɢɱɟɫɤаɹ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɡаɤɪɟɩɢɥаɫɶ ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪа-
ɡɨɜаɧɢɹ ɜɩɥɨɬɶ ɞɨ ɧаɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ. ɇɟɫɦɨɬɪɹ ɧа ɩɨɠɟɥаɧɢɟ ɫаɦɨɝɨ 
Ƚ. Мɨɧɠа ɨ ɫɨɜɦɟɫɬɧɨɦ ɢɡɭɱɟɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ аɧаɥɢɬɢ-
ɱɟɫɤɨɝɨ аɧаɥɢɡа, ɩɨɫɥɟɞɧɢɣ ɜ ɫɢɫɬɟɦɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜа-
ɧɢɹ ɹɜɢɥɫɹ ɭɞɟɥɨɦ ɱɢɫɬɨɣ ɦаɬɟɦаɬɢɤɢ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɨɱɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɡɨɛɪаɠɟɧɢɹ-ɦɨɞɟɥɢ ɩɨ ɩɪɨ-
ɟɤɰɢɹɦ ɧа ɩɥɨɫɤɨɫɬɢ ɨɬɨɞɜɢɧɭɥа ɬɪɟɛɨɜаɧɢɟ ɧаɝɥɹɞɧɨɫɬɢ ɢɡɨɛɪаɠɟɧɢɹ 
ɧа ɜɬɨɪɨɣ ɩɥаɧ. Мɟɬɨɞ Ƚ. Мɨɧɠа ɨɤаɡаɥɫɹ ɩɪаɤɬɢɱɟɫɤɢ ɥɢɲɟɧɧɵɦ ɜɫɹ-
ɤɨɣ ɧаɝɥɹɞɧɨɫɬɢ. Пɨɢɫɤ ɫɩɨɫɨɛа ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ ɩɪɢ ɩɪɨɟɰɢ-
ɪɨɜаɧɢɢ ɧа ɞɜɟ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɤɰɢɣ ɩɪɢ ɫɨɯɪаɧɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɱаɫ-
ɬɢɱɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɢɜɟɥ ɤ ɫɨɡɞаɧɢɸ аɤɫɨɧɨɦɟɬɪɢɢ. Эɬɨɬ ɦɟɬɨɞ ɢɡɨ-
ɛɪаɠɟɧɢɹ ɫɥаɝаɟɬɫɹ ɢɡ ɦɟɬɨɞа ɞɜɭɯ ɩаɪаɥɥɟɥɶɧɵɯ ɩɪɨɟɤɰɢɣ ɜ ɫɨɱɟɬаɧɢɢ 
ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢɡɨɛɪаɠɟɧɢɟɦ ɬɪɟɯ ɜɡаɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɨɫɟɣ 
ɢ ɦаɫɲɬаɛɧɵɯ ɟɞɢɧɢɰ ɧа ɧɢɯ, ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɬɨ ɢɡɦɟɪɹɬɶ ɨɬɪɟɡɤɢ, ɩа-
ɪаɥɥɟɥɶɧɵɟ ɤɨɨɪɞɢɧаɬɧɵɦ ɨɫɹɦ. Пɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɥɢɱаɬɶ аɤɫɨ-
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ɧɨɦɟɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧаɬ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɢɡɨɛɪаɠɟɧɢɣ ɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɨɬ ɧаɬɭɪаɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨ-
ɨɪɞɢɧаɬ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ 
ɩɪɢ ɫɨɡɞаɧɢɢ ɞɜɭɯ(ɬɪɟɯ)ɤаɪɬɢɧɧɵɯ ɱɟɪɬɟɠɟɣ Ƚ. Мɨɧɠ ɪаɡɪаɛɨɬаɥ ɬɟɨ-
ɪɢɸ ɬɟɧɟɣ, ɰɟɥɢɤɨɦ ɨɫɧɨɜаɧɧɭɸ ɧа ɜɫɟɦ ɢɡɜɟɫɬɧɨɦ ɹɜɥɟɧɢɢ ɨ ɩɪɹɦɨɥɢ-
ɧɟɣɧɨɫɬɢ ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ ɫɜɟɬа. ȿɫɥɢ ɧаɩɪаɜɥɟɧɢɟ ɫɜɟɬɨɜɵɯ ɥɭɱɟɣ ɢɡ-
ɜɟɫɬɧɨ, ɨɞɧа ɩɪɨɟɤɰɢɹ ɫ ɢɡɨɛɪаɠɟɧɢɟɦ ɬɟɧɟɣ ɞаɟɬ ɩɨɥɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ 
ɨ ɪаɫɫɦаɬɪɢɜаɟɦɨɦ ɩɪɟɞɦɟɬɟ; ɜ ɫɥɭɱаɟ ɞɜɭɯ ɩɪɨɟɤɰɢɣ ɬɟɧɢ ɫɬɪɨɹɬɫɹ ɧа 
ɨɛɟɢɯ ɩɪɨɟɤɰɢɹɯ, ɱɬɨ ɩɨɜɵɲаɟɬ ɧаɝɥɹɞɧɨɫɬɶ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɩɨɫɬɪɨɟɧɢ-
ɟɦ ɨɛɟɢɯ ɩɪɨɟɤɰɢɣ ɛɟɡ ɬɟɧɟɣ. 

ɋɨɡɞаɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɟɪɫɨɧаɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪа ɩɨɡɜɨɥɢɥɨ ɩɨ-
ɞɨɣɬɢ ɤ ɪаɡɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɪаɬɢɦɨ-
ɫɬɢ ɢɡɨɛɪаɠɟɧɢɹ ɢ ɟɝɨ ɧаɝɥɹɞɧɨɫɬɢ ɡа ɫɱɟɬ ɢɯ ɪаɡɞɟɥɶɧɨɝɨ ɩɪɟɞɫɬаɜɥɟ-
ɧɢɹ ɜ ɨɞɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɩɪɢɛɨɪɟ. Пɪɢ ɷɬɨɦ ɨɛɪаɬɢɦɨɫɬɶ ɢɡɨɛɪаɠɟɧɢɹ 
ɨɛɟɫɩɟɱɢɜаɟɬɫɹ ɦаɬɟɦаɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞаɦɢ, а ɧаɝɥɹɞɧɨɫɬɶ – ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɦ ɦɨɞɟɥɢɪɨɜаɧɢɟɦ ɧа ɨɫɧɨɜɟ ɫɨɡɞаɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ. 

ɋɨɡɞаɧɢɟ ɩɟɪɫɨɧаɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɩɪɟɞɨɫɬаɜɢɥɨ ɜ ɪɭɤɢ ɢɫ-
ɫɥɟɞɨɜаɬɟɥɟɣ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɧаɝɥɹɞɧɨɫɬɢ ɩɨ-
ɥɭɱаɟɦɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. ɇа ɷɤɪаɧɟ ɤɨɦɩɶɸɬɟɪа ɧаɛɥɸɞаɬɟɥɶ 
ɩɨ-ɩɪɟɠɧɟɦɭ ɢɦɟɟɬ ɞɜɭɦɟɪɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ, ɨɞɧаɤɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɩɪɢɜɥɟɤаɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪа: ɜɪаɳɟɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɢɡɨɛɪаɠɟɧɢɹ, ɪаɡɧɨɨɛɪаɡɧɵɟ ɥɢɧɟɣɧɵɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɫɩɥаɣɧ-
аɩɩɪɨɤɫɢɦаɰɢɹ, ɰɜɟɬ, ɲɬɪɢɯɨɜɤа, ɬɢɩɵ ɥɢɧɢɣ ɢ ɬ.ɞ. ɢ ɬ.ɩ. ɩɨɡɜɨɥɹɸɬ 
ɧаɢɛɨɥɟɟ ɧаɝɥɹɞɧɨ ɢɦɢɬɢɪɨɜаɬɶ ɬɪɟɯɦɟɪɧɨɫɬɶ ɢɡɨɛɪаɠɟɧɢɹ-ɦɨɞɟɥɢ 
ɩɪɢ ɡɪɢɬɟɥɶɧɨɦ ɜɨɫɩɪɢɹɬɢɢ ɟё ɫ ɷɤɪаɧа ɤɨɦɩɶɸɬɟɪа. Ɉɫɨɛɨ ɨɬɦɟɬɢɦ 
ɜɨɡɦɨɠɧɨɫɬɶ аɤɫɨɧɨɦɟɬɪɢɢ ɢ ɩɨɫɬɪɨɟɧɢɹ ɢɡɨɛɪаɠɟɧɢɹ-ɦɨɞɟɥɢ ɨɞɧɨ-
ɜɪɟɦɟɧɧɨ ɧа ɧɟɫɤɨɥɶɤɢɯ ɷɤɪаɧаɯ (ɪɢɫ. 1). Пɨɫɤɨɥɶɤɭ аɤɫɨɧɨɦɟɬɪɢɹ, 
ɤаɤ ɢɡɜɟɫɬɧɨ, – ɷɬɨ ɫɨɞɟɪɠаɧɢɟ ɢɡɨɛɪаɠɟɧɢɹ, а ɧɟ ɬɨɥɶɤɨ ɫɩɨɫɨɛ ɟɝɨ 
ɩɨɥɭɱɟɧɢɢ, аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɧа ɤɨɦɩɶɸɬɟɪɟ ɩɨɡɜɨɥɹɟɬ 
ɧаɛɥɸɞаɬɶ ɩɪɟɞɦɟɬ ɫ ɪаɡɧɵɯ ɬɨɱɟɤ ɩɪɨɫɦɨɬɪа ɢ ɧɟ ɫɜɹɡаɧɨ ɫ ɞɜɨɣɧɵɦ 
ɩɪɨɟɰɢɪɨɜаɧɢɟɦ, ɤаɤ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɧа ɱɟɪɬɟɠɟ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ 
ɡɪɢɬɟɥɶɧɨɦ ɜɨɫɩɪɢɹɬɢɢ ɨɛɪаɡа ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧаɱɟɧɢɟ ɢɦɟɟɬ ɞɜɢɠɟ-
ɧɢɟ ɝɥаɡ, ɱɬɨ ɩɨɜɵɲаɟɬ ɧаɝɥɹɞɧɨɫɬɶ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ. Ɉɞɧɨ-
ɜɪɟɦɟɧɧɨɟ ɩɨɹɜɥɟɧɢɟ ɢɡɨɛɪаɠɟɧɢɹ-ɦɨɞɟɥɢ ɩɪɢ ɟё ɫɨɡɞаɧɢɢ ɧа ɧɟ-
ɫɤɨɥɶɤɢɯ ɷɤɪаɧаɯ ɫ ɪаɡɧɵɯ ɬɨɱɟɤ ɩɪɨɫɦɨɬɪа ɡаɫɬаɜɥɹɟɬ ɩɟɪɟɜɨɞɢɬɶ 
ɜɡɝɥɹɞ ɫ ɨɞɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɧа ɞɪɭɝɨɟ, ɱɬɨ ɨɬɜɟɱаɟɬ ɜɨɫɩɪɢɹɬɢɸ 
ɨɛɴɟɤɬа ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɟɦ ɫаɦɵɦ ɩɨɜɵɲаɟɬɫɹ ɧаɝɥɹɞ-
ɧɨɫɬɶ ɢɡɨɛɪаɠɟɧɢɹ. 
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Ɋɢɫ. 1. Ɋаɫɩаɞɟɧɢɟ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ  
ɞɜɭɯ ɰɢɥɢɧɞɪɨɜ, ɨɩɢɫаɧɧɵɯ ɨɤɨɥɨ ɫɮɟɪɵ 

Пɪɢ ɪаɛɨɬɟ ɧа ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜаɬɟɥɸ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪаɦɦ 
ɫɨɜɫɟɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɧɢɤаɬɶ ɜ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ; 
ɨɧ ɞɨɥɠɟɧ ɭɦɟɥɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɫɨɜɪɟɦɟɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬаɪɢɣ ɞɥɹ ɪɟɲɟ-
ɧɢɹ ɫɜɨɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɡаɞаɱ. Ɍаɤɢɦɢ ɡаɞаɱаɦɢ ɩɪɢ ɨɛɭɱɟɧɢɢ ɛаɤаɥаɜ-
ɪɨɜ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɭɡɟ ɹɜɥɹɸɬɫɹ ɬɟ ɪаɡɞɟɥɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɝɟɨɦɟɬɪɢɢ, 
ɤɨɬɨɪɵɟ ɬɪаɞɢɰɢɨɧɧɨ ɩɪɟɞɫɬаɜɥɹɸɬ ɢɧɬɟɪɟɫ ɞɥɹ ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ. 
ɇаɩɪɢɦɟɪ, ɟɫɥɢ ɬɟɦɨɣ ɢɡɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ «ɩɟɪɟɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ», 
ɬɨ ɢɦɟɧɧɨ ɧа ɩɨɧɹɬɢɢ ɨ ɩɨɪɹɞɤɟ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɭɫ-
ɥɨɜɢɹɯ ɨɛɪаɡɨɜаɧɢɹ ɷɬɢɯ ɥɢɧɢɣ ɢ ɬɟɯ ɱаɫɬɧɵɯ ɫɥɭɱаɹɯ, ɤɨɝɞа ɤɪɢɜаɹ 
ɪаɫɩаɞаɟɬɫɹ ɧа ɧɟɫɤɨɥɶɤɨ ɥɢɧɢɣ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɩɨɪɹɞɤа (ɫɦ. ɪɢɫ. 1), 
ɢ ɫɥɟɞɭɟɬ ɫɨɫɪɟɞɨɬɨɱɢɬɶ ɜɧɢɦаɧɢɟ ɫɥɭɲаɬɟɥɟɣ ɢ ɨɬɤаɡаɬɶɫɹ ɨɬ ɦɨɪаɥɶ-
ɧɨ ɭɫɬаɪɟɜɲɢɯ ɫɩɨɫɨɛɨɜ ɪɭɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ, ɩɨɥɟɡ-
ɧɵɯ ɬɨɥɶɤɨ ɩɪɢ ɫɨɡɞаɧɢɢ ɱɟɪɬɟɠа. Эɬɢ ɫɩɨɫɨɛɵ ɫɟɝɨɞɧɹ ɧɟ аɤɬɭаɥɶɧɵ 
ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɨɦɩɶɸɬɟɪа ɧɟ ɧаɣɞɭɬ ɩɪаɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

Эɥеɤɬɪɨɧɧая ɦɨɞеɥɶ иɡɞеɥия ɫɬаɧɨɜиɬɫя ɤɥɸɱеɜыɦ ɩɨɧяɬиеɦ 

ɜ ɫɨɜɪеɦеɧɧɨɦ ɧаɭɤɨеɦɤɨɦ ɦаɲиɧɨɫɬɪɨеɧии, ɹɜɥɹɹɫɶ ɨɫɧɨɜɧɵɦ 
ɫɪɟɞɫɬɜɨɦ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜа, ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢɡɞɟɥɢɹ ɧа 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа [1]. Эɬа ɫɬɪаɬɟɝɢɹ ɧаɭɱɧɨɝɨ, ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪаɡɜɢɬɢɹ ɫɬɪаɧɵ ɪаɫɫɱɢ-
ɬаɧа ɧа ɢɧɠɟɧɟɪɧɵɟ ɤаɞɪɵ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɜɭɡаɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɬаɤɢɯ 
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ɡаɞаɱ. Ɉɬɫɸɞа ɨɱɟɜɢɞɧɨ, ɱɬɨ ɜ ɫɨɞеɪɠаɧии ɩɪɨɝɪаɦɦ ɩɪи ɩɨɞɝɨɬɨɜɤе 
ɫɬɭɞеɧɬɨɜ ɜ ɬеɯɧиɱеɫɤɨɦ ɜɭɡе ɷɥеɤɬɪɨɧɧая ɦɨɞеɥɶ ɫɬаɧɨɜиɬɫя ɩеɪ-

ɜиɱɧыɦ ɩɨɧяɬиеɦ ɢ ɡаɦɟɧɹɟɬ ɫɨɛɨɣ ɩɥɨɫɤɭɸ ɦɨɞɟɥɶ-ɢɡɨɛɪаɠɟɧɢɟ, ɩɨ-
ɥɭɱаɟɦɭɸ ɩɪɢ ɩɪɨɟɰɢɪɨɜаɧɢɢ ɧа ɞɜɟ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɤɰɢɣ. 

Каɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɬɨɥɶɤɨ ɞɥɹ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɦɨɡɝ ɱɟ-
ɥɨɜɟɤа ɦɨɠɟɬ ɫɨɡɞаɬɶ ɟɟ ɡɪɢɬɟɥɶɧɵɣ ɨɛɪаɡ ɩɨ ɟё ɡɪɢɬɟɥɶɧɨɦɭ ɜɨɫɩɪɢ-
ɹɬɢɸ. Пɨɷɬɨɦɭ ɜɫɟ ɞɪɭɝɢɟ ɩɪɨɫɬɪаɧɫɬɜа ɫ ɪаɡɦɟɪɧɨɫɬɶɸ, ɨɬɥɢɱаɸɳɟɣɫɹ 
ɨɬ n = 3, ɹɜɥɹɸɬɫɹ ɞɥɹ ɱɟɥɨɜɟɤа аɛɫɬɪаɤɬɧɵɦɢ. 

Ɍɜɨɪɰɨɦ ɝɟɨɦɟɬɪɢɢ n-ɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɫɱɢɬаɸɬ Ƚɪаɫɫɦаɧа, 
ɤɨɬɨɪɵɣ ɜɜɟɥ ɜ ɪаɫɫɭɠɞɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɟ ɱɢɫɥɨ n ɤɨɨɪɞɢɧаɬ ɬɨɱɤɢ 
ɏ1, ɏ2, …, ɏn ɜɦɟɫɬɨ ɬɪɟɯ ɤɨɨɪɞɢɧаɬ X, Y, Z. Аɧаɥɢɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ  
ɤ n-ɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɨɱɟɧɶ ɩɪɨɫɬ ɢ ɭɞɨɛɟɧ ɞɥɹ ɦɧɨɝɢɯ ɩɪɢɥɨɠɟɧɢɣ. 
Пɪɟɢɦɭɳɟɫɬɜɨ ɬаɤɨɝɨ ɫɩɨɫɨɛа ɨɩɢɫаɧɢɹ ɮаɤɬɨɜ ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 
ɨɧ ɩɨɞɱɟɪɤɢɜаɟɬ ɧɟɤɨɬɨɪɵɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜа аɥɝɟɛɪаɢɱɟɫɤɨɝɨ ɯаɪаɤɬɟɪа, 
ɤɨɬɨɪɵɟ ɧɟ ɡаɜɢɫɹɬ ɨɬ ɱɢɫɥа ɢɡɦɟɪɟɧɢɣ n ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɜ ɫɥɭɱаɟ n ≤ 3 
ɦɨɝɭɬ ɛɵɬɶ ɧаɝɥɹɞɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜаɧɵ. 

Вɦɟɫɬɨ ɮɨɪɦаɥɶɧɨɝɨ ɨɛɨɛɳɟɧɢɹ ɨɛɵɱɧɨɣ аɧаɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬ-
ɪɢɢ ɧа ɩɪɨɢɡɜɨɥɶɧɨɟ ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ ɒɥɟɮɥɢ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɱɢɫɬɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɥɨɠɟɧɢɟ n-ɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɧɟ ɡаɜɢɫɹɳɟɟ ɨɬ аɧаɥɢ-
ɬɢɱɟɫɤɨɝɨ аɩɩаɪаɬа. 

Пɨɞ ɩɪɨɫɬɪаɧɫɬɜɨɦ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɨɧɢɦаɸɬ ɜɨɨɛɳɟ 
ɥɸɛɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɞɧɨɪɨɞɧɵɯ ɨɛɴɟɤɬɨɜ (ɹɜɥɟɧɢɣ, ɮɭɧɤɰɢɣ, ɮɢɝɭɪ, 
ɡɧаɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɢ ɬ.ɩ.), ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɢɦɟɸɬɫɹ ɨɬɧɨɲɟɧɢɹ, ɩɨ-
ɞɨɛɧɵɟ ɨɛɵɱɧɵɦ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɦ ɨɬɧɨɲɟɧɢɹɦ (ɧɟɩɪɟɪɵɜɧɨɫɬɶ, ɪаɫ-
ɫɬɨɹɧɢɟ ɢ ɬ.ɞ.). Эɬɢ ɨɬɧɨɲɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɬɨ, ɱɬɨ ɦɨɠɧɨ ɧаɡɜаɬɶ 
ɫɬɪɨɟɧɢɟɦ ɢɥɢ «ɝɟɨɦɟɬɪɢɟɣ» ɩɪɨɫɬɪаɧɫɬɜа. ɋаɦɢ ɨɛɴɟɤɬɵ ɢɝɪаɸɬ ɪɨɥɶ 
«ɬɨɱɟɤ» ɬаɤɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа; «ɮɢɝɭɪɵ» – ɷɬɨ ɦɧɨɠɟɫɬɜɨ ɟɝɨ «ɬɨɱɟɤ». 
Ɋаɡɧɨɨɛɪаɡɢɸ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɢ ɪаɡɥɢɱɧɵɯ ɨɬ-
ɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ ɨɬɜɟɱаɟɬ ɧɟɨɝɪаɧɢɱɟɧɧɨɟ ɪаɡɧɨɨɛɪаɡɢɟ ɩɪɨ-
ɫɬɪаɧɫɬɜ, ɢɡɭɱаɟɦɵɯ ɜ ɧаɭɤɟ, ɧаɩɪɢɦɟɪ, ɞаɠɟ ɫɟɦаɧɬɢɱɟɫɤɨɟ ɩɪɨɫɬɪаɧ-
ɫɬɜɨ ɜ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨɣ ɩɫɢɯɨɥɨɝɢɢ. 

Пɪɢɦɟɪɨɦ, ɧа ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɧаɝɥɹɞɧɨ ɭɜɢɞɟɬɶ ɫɭɳɟɫɬɜɟɧɧɭɸ 
ɪаɡɧɢɰɭ ɦɟɠɞɭ ɩɪɨɫɬɪаɧɫɬɜаɦɢ ɪаɡɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɫɥɭɠɢɬ ɝɟɨɦɟɬɪɢɹ 
ɦɧɨɝɨɝɪаɧɧɢɤɨɜ, ɝɞɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ «ɩɪɨɫɬɪаɧɫɬɜɨ» ɬɟɯ ɢɥɢ ɢɧɵɯ ɮɢ-
ɝɭɪ. Пɨ ɪɢɫ. 2 ɦɨɠɧɨ ɧаɝɥɹɞɧɨ ɧаɛɥɸɞаɬɶ, ɤаɤ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ 
ɝɟɨɦɟɬɪɢɹ ɬаɤɨɣ ɮɢɝɭɪɵ, ɤаɤ ɫɢɦɩɥɟɤɫ (ɩɪɨɫɬɟɣɲɢɣ ɩɪаɜɢɥɶɧɵɣ ɬɟɬɪа-
ɷɞɪ), ɩɪɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɪаɡɦɟɪɧɨɫɬɢ ɟɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɨɬ 
n = 0 ɞɨ n = 4. Пɨɫɥɟɞɨɜаɬɟɥɶɧɨɟ ɞɨɛаɜɥɟɧɢɟ ɨɞɧɨɣ ɬɨɱɤɢ, ɧɟ ɥɟɠаɳɟɣ 
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ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɮɢɝɭɪɨɣ, ɩɨɡɜɨɥɹɟɬ «ɩɟɪɟɜɨ-
ɞɢɬɶ» ɮɢɝɭɪɭ ɜ ɧɨɜɨɟ ɢɡɦɟɪɟɧɢɟ. Аɧаɥɨɝɢɸ ɦɨɠɧɨ ɩɪɨɞɨɥɠɢɬɶ ɢ ɞа-
ɥɟɟ, ɜɵɣɞɹ ɡа ɩɪɟɞɟɥɵ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɬ.ɟ. ɞɥɹ ɪаɡɦɟɪɧɨɫɬɢ 
n = 4. Ɍɟɩɟɪɶ ɭɠɟ ɧаɝɥɹɞɧɨ ɜɵɹɜɢɥаɫɶ ɝɟɨɦɟɬɪɢɹ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɩɪа-
ɜɢɥɶɧɨɝɨ ɦɧɨɝɨɝɪаɧɧɢɤа, ɬаɤ ɧаɡɵɜаɟɦɨɝɨ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɫɢɦɩɥɟɤɫа 
(ɫɦ. ɪɢɫ. 2, а). Эɬɨ ɟɫɬɶ ɧɟ ɱɬɨ ɢɧɨɟ, ɤаɤ ɩɢɪаɦɢɞа ɫ ɬɟɬɪаɷɞɪɨɦ ɜ ɨɫɧɨ-
ɜаɧɢɢ. ȿɫɥɢ ɩɨɜɬɨɪɢɬɶ ɬаɤɨɣ ɠɟ ɩɪɢɟɦ ɞɥɹ ɥɸɛɨɝɨ ɱɢɫɥа ɢɡɦɟɪɟɧɢɣ n, 
ɩɨɥɭɱɢɦ ɩɪɨɫɬɟɣɲɢɣ n-ɦɟɪɧɵɣ ɦɧɨɝɨɝɪаɧɧɢɤ, ɬаɤ ɧаɡɵɜаɟɦɵɣ n-ɦɟɪɧɵɣ 
ɫɢɦɩɥɟɤɫ. ɂɡ ɩɨɫɬɪɨɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɨɧ ɢɦɟɟɬ n + 1 ɜɟɪɲɢ-
ɧɭ. Мɨɠɧɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜɫɟ ɟɝɨ ɝɪаɧɢ ɫɭɬɶ ɫɢɦɩɥɟɤɫɵ ɦɟɧɶɲɟɝɨ ɱɢɫɥа 
ɢɡɦɟɪɟɧɢɣ: (n–1)-ɦɟɪɧɵɟ, (n–2)-ɦɟɪɧɵɟ ɢ ɬ.ɞ. Пɪɟɞɫɬаɜɥɟɧɧаɹ ɧаɝɥɹɞ-
ɧаɹ ɝɟɨɦɟɬɪɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɜɟɫɬɢ ɦаɬɟɦаɬɢɱɟɫɤɨɟ ɩɨɧɹɬɢɟ ɨɛ аɛɫɬɪаɤɬ-
ɧɨɦ n-ɦɟɪɧɨɦ ɞɟɤаɪɬɨɜɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ, ɤɨɬɨɪɨɟ ɨɛɨɡɧаɱаɟɬɫɹ ɤаɤ Rn. 
ɑɢɫɥɨ n ɧаɡɵɜаɟɬɫɹ ɪаɡɦɟɪɧɨɫɬɶɸ ɩɪɨɫɬɪаɧɫɬɜа ɢɥɢ ɱɢɫɥɨɦ ɢɡɦɟɪɟɧɢɣ. 
Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɨ ɫɬɪɭɤɬɭɪɧɨɣ ɢɥɢ ɤɨɦɛɢɧаɬɨɪɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨ-
ɫɬɟɣɲɢɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɮɢɝɭɪаɦɢ ɪаɡɦɟɪɧɨɫɬɟɣ 0, 1, 2, 3, 4 ɹɜɥɹɸɬ-
ɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɱɤа (R

0
), ɨɬɪɟɡɨɤ (R

1
), ɬɪɟɭɝɨɥɶɧɢɤ (R

2
), ɬɟɬɪаɷɞɪ 

(R
3
), ɱɟɬɵɪɟɯɦɟɪɧɵɣ ɫɢɦɩɥɟɤɫ (R4

). 

 

Ɋɢɫ. 2. Мɧɨɝɨɝɪаɧɧɢɤɢ n-ɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɫ ɪаɡɦɟɪɧɨɫɬɶɸ n = 0,1,…,4: 
а – ɫɯɟɦа ɨɛɪаɡɨɜаɧɢɹ ɦɧɨɝɨɝɪаɧɧɢɤɨɜ R0, R1, R2, R3, R4 c ɪаɡɦɟɪɧɨɫɬɶɸ  
n = 0,1,…,4; ɛ – ɪаɡɜɟɪɬɤɢ ɦɧɨɝɨɝɪаɧɧɢɤɨɜ R1, R2, R3, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɦɧɨɝɨɝɪаɧɧɢɤаɦ R2, R3, R4 

ɂɡ ɫɭɳɟɫɬɜɨɜаɧɢɹ ɩɪɨɫɬɪаɧɫɬɜа ɦɧɨɝɨɝɪаɧɧɢɤɨɜ ɢ ɩɪɨɫɬɪаɧɫɬɜа 
ɢɯ ɪаɡɜɟɪɬɨɤ ɭɫɬаɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫɭɳɟɫɬɜɭɟɬ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɬɨɱɤаɦɢ ɷɬɢɯ ɩɪɨɫɬɪаɧɫɬɜ. ɇа ɪɢɫ. 2, ɛ, ɩɪɢɜɟɞɟɧɵ 
ɩɪɢɦɟɪɵ ɪаɡɜɟɪɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪаɜɢɥɶɧɵɯ ɦɧɨɝɨɝɪаɧɧɢɤɨɜ.  
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Пɨɫɤɨɥɶɤɭ ɪаɡɦɟɪɧɨɫɬɶ ɪаɡɜɟɪɬɤɢ, ɹɜɥɹɸɳɟɣɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ ɦɧɨɝɨɝɪаɧɧɢɤа, ɧа ɟɞɢɧɢɰɭ ɦɟɧɶɲɟ, ɱɟɦ ɪаɡɦɟɪɧɨɫɬɶ ɫаɦɨ-
ɝɨ ɦɧɨɝɨɝɪаɧɧɢɤа, ɪаɡɜɟɪɬɤɭ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɫɢɦɩɥɟɤɫа ɦɨɠɧɨ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɬɪɨɢɬɶ ɧа ɤɨɦɩɶɸɬɟɪɟ, ɫɨɜɦɟɫɬɢɜ ɟё ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɨɛɪаɡɨɦ ɫ ɟɝɨ ɬɪɟɯɦɟɪɧɵɦ ɩɪɨɫɬɪаɧɫɬɜɨɦ. 

ɇɟɤɨɬɨɪɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɦɧɨɝɨɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɪаɜɢɥɶɧɵɯ 
ɦɧɨɝɨɝɪаɧɧɢɤɨɜ ɛɵɥɢ аɩɪɨɛɢɪɨɜаɧɵ ɜ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɯ ɪаɛɨ-
ɬаɯ ɫɨ ɫɬɭɞɟɧɬаɦɢ ɦɥаɞɲɢɯ ɤɭɪɫɨɜ МȽɌɍ ɢɦ. ɇ.Э. Ȼаɭɦаɧа ɜ ɪаɦɤаɯ 
ɋɇɌɈ. Ȼɵɥɢ ɩɨɫɬɪɨɟɧɵ ɧа ɤɨɦɩɶɸɬɟɪɟ 3D-ɷɥɟɤɬɪɨɧɧɵɟ ɦɨɞɟɥɢ ɪаɡɜɟɪ-
ɬɨɤ ɩɪаɜɢɥɶɧɵɯ ɱɟɬɵɪɟɯɦɟɪɧɵɯ ɫɢɦɩɥɟɤɫа, ɤɭɛа ɢ 16-ɝɪаɧɧɢɤа (ɦɧɨɝɨ-
ɝɪаɧɧɢɤ ɬɢɩа ɨɤɬаɷɞɪа). Пɨ ɩɨɫɬɪɨɟɧɧɵɦ ɷɥɟɤɬɪɨɧɧɵɦ ɦɨɞɟɥɹɦ ɛɵɥɢ 
ɧаɩɟɱаɬаɧɵ ɧа 3D-ɩɪɢɧɬɟɪɟ ɢɯ ɦаɬɟɪɢаɥɶɧɵɟ ɨɛɪаɡɵ, ɮɨɬɨɝɪаɮɢɢ ɤɨɬɨ-
ɪɵɯ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɪɢɫ. 3. 

 

Ɋɢɫ. 3. Пɪɨɬɨɬɢɩɢɪɨɜаɧɢɟ ɧа 3D-ɩɪɢɧɬɟɪɟ ɪаɡɜɟɪɬɨɤ  
ɩɪаɜɢɥɶɧɵɯ ɱɟɬɵɪɟɯɦɟɪɧɵɯ ɦɧɨɝɨɝɪаɧɧɢɤɨɜ: ɫɢɦɩɥɟɤɫа  

(ɢɡ 5 ɬɟɬɪаɷɞɪɨɜ), ɤɭɛа (ɢɡ 8 ɤɭɛɨɜ), 16-ɝɪаɧɧɢɤа  
(ɢɡ 16 ɬɟɬɪаɷɞɪɨɜ); ɫɥɟɜа – ɧаɩɪаɜɨ 

ɋɭɳɟɫɬɜɭɟɬ ɪɟаɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ аɛɫɬɪаɤɬɧɨɝɨ ɩɨɧɹɬɢɹ 
ɦɧɨɝɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. Ɉɧɨ ɨɬɪаɠаɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɛɵɥɨ 
ɜɵɡɜаɧɨ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɧаɭɤɢ, а ɧɟ ɩɪаɡɞɧɨɣ ɢɝɪɨɣ ɜɨɨɛɪаɠɟɧɢɹ. 
ɂɦɟɧɧɨ ɬаɤɭɸ ɦɵɫɥɶ, ɩɨ ɦɧɟɧɢɸ А.Ⱦ. Аɥɟɤɫаɧɞɪɨɜа, ɢ ɫɥɟɞɭɟɬ ɞɨɧɟɫɬɢ 
ɞɨ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɢɯ ɨɛɭɱɟɧɢɢ ɧаɝɥɹɞɧɨɣ ɦɧɨɝɨɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. Ɍаɤ, 
ɟɫɥɢ ɦɵ ɢɦɟɟɦ ɫɥɨɠɧɭɸ ɮɢɡɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɨɣ ɡаɞа-
ɟɬɫɹ ɧɟ ɞɜɭɦɹ, а, ɧаɩɪɢɦɟɪ, ɩɹɬɶɸ ɞаɧɧɵɦɢ, ɬɨ ɝɪаɮɢɱɟɫɤɨɟ ɢɡɨɛɪаɠɟ-
ɧɢɟ ɟɟ ɩɨɜɟɞɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɞɫɬаɜɥɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨ ɩɹɬɢɦɟɪ-
ɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ, ɝɞɟ ɤаɠɞаɹ ɬɨɱɤа ɡаɞаɟɬɫɹ ɩɹɬɶɸ ɤɨɨɪɞɢɧаɬаɦɢ, ɫɨ-



 146 

ɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɹɬɢ ɞаɧɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɫɢɫɬɟɦɵ. Пɪɢɦɟɪ ɢɡ ɨɛɥаɫɬɢ 
ɝɟɨɦɟɬɪɢɢ: ɲаɪ ɡаɞаɟɬɫɹ ɱɟɬɵɪɶɦɹ ɞаɧɧɵɦɢ – ɬɪɟɦɹ ɤɨɨɪɞɢɧаɬаɦɢ ɟɝɨ 
ɰɟɧɬɪа ɢ ɪаɞɢɭɫɨɦ. Пɨɷɬɨɦɭ ɲаɪ ɦɨɠɧɨ ɩɪɟɞɫɬаɜɢɬɶ ɬɨɱɤɨɣ ɜ ɱɟɬɵɪɟɯ-
ɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ. Ɍаɤɢɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧаɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɮɢ-
ɡɢɱɟɫɤɨɣ ɯɢɦɢɢ ɢ ɦаɬɟɪɢаɥɨɜɟɞɟɧɢɢ ɧа ɨɫɧɨɜɟ ɩɨɧɹɬɢɹ ɮаɡɨɜɨɝɨ ɩɪɨ-
ɫɬɪаɧɫɬɜа ɫɢɫɬɟɦɵ; ɜ ɦаɲɢɧɨɫɬɪɨɟɧɢɢ ɩɪɢ ɨɛɪаɛɨɬɤɟ ɦаɬɟɪɢаɥɨɜ ɧа 
ɦɧɨɝɨɤɨɨɪɞɢɧаɬɧɵɯ ɫɬаɧɤаɯ ɫ ɑПɍ; ɩɪɢ ɤɨɧɬɪɨɥɟ ɢɡɞɟɥɢɣ ɧа ɦɧɨɝɨɤɨ-
ɨɪɞɢɧаɬɧɵɯ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɦаɲɢɧаɯ, 3D-ɫɤаɧɟɪаɯ ɢ ɬ.ɞ. 
Ɍаɤ, ɨɛɳɢɣ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɨɪɞɢɧаɬɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɦаɲɢɧ ɫɨ-
ɫɬɨɢɬ ɜ ɫɤаɧɢɪɨɜаɧɢɢ ɨɛɴɟɤɬа ɩɨ ɬɨɱɤаɦ ɳɭɩɨɦ. Кɨɨɪɞɢɧаɬɵ ɬɨɱɟɤ, ɨɩ-
ɪɟɞɟɥɟɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɧаɤɨɧɟɱɧɢɤɨɦ, ɡаɬɟɦ ɩɟɪɟɞаɸɬɫɹ ɜ ɤɨɦɩɶ-
ɸɬɟɪ ɞɥɹ аɧаɥɢɡа. Эɬа ɩɪɨɰɟɞɭɪа, ɧаɡɵɜаɟɦаɹ «ɦаɬɟɦаɬɢɱɟɫɤɢɦ ɜɵɪаɜ-
ɧɢɜаɧɢɟɦ», ɩɨɡɜɨɥɹɟɬ ɧɟ ɢɫɩɨɥɶɡɨɜаɬɶ ɮɢɡɢɱɟɫɤɢɟ ɧɨɫɢɬɟɥɢ ɮɨɪɦ 
ɢ ɪаɡɦɟɪɨɜ. ɂɡ ɜɫɟɝɨ ɢɡɥɨɠɟɧɧɨɝɨ ɜɵɹɫɧɹɟɬɫɹ ɨɛɳɟɟ ɪɟаɥɶɧɨɟ ɨɫɧɨɜа-
ɧɢɟ ɞɥɹ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɦɧɨɝɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. ȿɫɥɢ ɤаɤаɹ-ɥɢɛɨ 
ɮɢɝɭɪа ɢɥɢ ɫɨɫɬɨɹɧɢɟ ɤаɤɨɣ-ɥɢɛɨ ɫɢɫɬɟɦɵ ɡаɞаɸɬɫɹ n-ɞаɧɧɵɦɢ, ɬɨ ɷɬɭ 
ɮɢɝɭɪɭ, ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɦɨɠɧɨ ɩɪɟɞɫɬаɜɢɬɶ ɤаɤ ɬɨɱɤɭ ɧɟɤɨɬɨɪɨɝɨ n-ɦɟɪ-
ɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. 

В ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɤɨɦɩɟɬɟɧɰɢɸ ɢɧɠɟɧɟɪа ɫ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɦ 
ɨɛɪаɡɨɜаɧɢɟɦ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɦɧɨɝɨ-
ɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪаɧɫɬɜа ɜ ɫаɦɨɦ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɷɬɨɝɨ ɩɨɧɹɬɢɹ. Ɍаɤɨɟ 
ɩɪɟɞɫɬаɜɥɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɣ ɫɬɭɞɟɧɬ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɧа ɧаɱаɥɶɧɨɣ 
ɫɬаɞɢɢ ɫɜɨɟɝɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɪаɦɤаɯ ɤɨɦɩɟɬɟɧɰɢɢ ɬа-
ɤɨɣ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɤаɤ «ɇаɝɥɹɞɧаɹ ɢɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ» 
[2, 3]. Эɬа ɩɟɪɜаɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧаɹ ɨɛɳɟɨɛɪаɡɨɜа-
ɬɟɥɶɧаɹ ɞɢɫɰɢɩɥɢɧа ɩɨɫɬɪɨɟɧа ɧа ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯ-
ɧɨɥɨɝɢɹɯ ɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ – ɤɨɦɩɶɸɬɟ-
ɪа, 3D-ɩɪɢɧɬɟɪа ɢ 3D-ɫɤаɧɟɪа. Вɪɟɦɹ ɬɨɥɶɤɨ ɩɨɞɬɜɟɪɞɢɥɨ ɪаɧɟɟ ɜɵɫɤа-
ɡаɧɧɭɸ ɦɵɫɥɶ [4] ɨ ɬɨɦ, ɱɬɨ ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɪаɡɨɜаɧɢɹ ɧɟɥɶɡɹ ɩɨɥɧɨɫɬɶɸ ɨɬɤаɡаɬɶɫɹ ɨɬ ɩɪɟɞɦɟɬɧɨɝɨ ɩɪɢɧɰɢɩа 
ɪаɡɞɟɥɟɧɢɹ ɫɨɞɟɪɠаɧɢɹ ɨɛɪаɡɨɜаɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɬаɤɨɟ ɪаɡɞɟɥɟɧɢɟ ɨɛɴ-
ɟɤɬɢɜɧɨ ɨɬɪаɠаɟɬ ɫɬɪɭɤɬɭɪɭ ɧаɭɱɧɨɝɨ ɡɧаɧɢɹ. 
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ȽȿɈɆȿɌɊИɑȿɋɄИ ɌɈɑɇАə 3D-АɇИɆАɐИə 

ɄИɇȿɆАɌИɑȿɋɄИɏ ɉɈȼȿɊɏɇɈɋɌȿɃ 

ɏɟɣɮɟɰ Аɥɟɤɫɚɧɞɪ Ʌɶɜɨɜɢɱ 

ɘɠɧɨ-ɭɪɚɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
(ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Чɟɥяɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧа ɦɟɬɨɞɢɤа ɫɨɡɞаɧɢɹ аɧɢɦаɰɢɨɧɧɵɯ ɮаɣɥɨɜ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɦɨɞɟ-
ɥɟɣ ɜ ɩаɤɟɬɟ AutoCAD. Каɠɞɵɣ ɤаɞɪ аɧɢɦаɰɢɢ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬаɬɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢ 
ɬɨɱɧɨɝɨ ɪаɫɱɟɬа, ɜɵɩɨɥɧɹɟɦɨɝɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ ɧа ɹɡɵɤɟ AutoLisp. 
Пɪɢɜɟɞɟɧɵ аɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ ɪɟаɥɢɫɬɢɱɧɵɯ 3D-ɦɨɞɟɥɟɣ ɥɢɧɟɣɱаɬɵɯ ɤɢɧɟɦаɬɢ-
ɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Пɪɢɜɟɞɟɧ ɩɪɟɡɟɧɬаɰɢɨɧɧɵɣ ɮаɣɥ ɢɡ ɲɟɫɬɢ аɧɢɦаɰɢɣ ɭɤаɡаɧɧɵɯ 
ɦɨɞɟɥɟɣ. Ɋаɛɨɬа ɩɪɟɞɧаɡɧаɱɟɧа ɞɥɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɤаɮɟɞɪ ɝɪаɮɢɤɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɥɢɧɟɣɱаɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɟ аɥɝɨɪɢɬɦɵ, аɧɢɦаɰɢɹ, ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ, AutoCAD, AutoLisp. 

 
 

GEOMETRICALLY ACCURATE 3D-ANIMATION  

OF KINEMATIC SURFACES 

Kheifetc (Kheyfets) Aleksandr Lvovich 

South Ural State University 

Methodology for creating animated files of kinematic models in AutoCAD package is 
considered. Each animation frame is the result of geometrically accurate calculation per-
formed with the use of AutoLisp programming language. Algorithms for designing realistic 
3D models of ruled kinematic surfaces are given. A presentation file consisting of six anima-
tions of the specified models is included. The article is intended for educational process of 
the Graphics Departments.  

Keywords: ruled surfaces, 3D modeling, geometric algorithms, animation, program-
ming, AutoCAD, AutoLisp. 

 

ȼɜеɞеɧие 

Пɪɢ ɢɡɭɱɟɧɢɢ ɢ ɢɫɫɥɟɞɨɜаɧɢɢ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫɭɳɟɫɬ-
ɜɟɧɧɭɸ ɩɨɦɨɳɶ ɨɤаɡɵɜаɟɬ аɧɢɦаɰɢɹ, ɬ.ɟ. ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɞɟɦɨɧɫɬ-
ɪаɰɢɹ ɦɨɞɟɥɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ. 

Аɜɬɨɪ аɤɬɢɜɧɨ ɩɪɢɦɟɧɹɟɬ аɧɢɦаɰɢɸ. Ⱦɥɹ ɫɬɭɞɟɧɬɨɜ-ɫɬɪɨɢɬɟɥɟɣ, 
аɪɯɢɬɟɤɬɨɪɨɜ ɢ ɞɢɡаɣɧɟɪɨɜ ɩɪɢɦɟɧɹɟɬɫɹ аɧɢɦаɰɢɹ ɜ ɩаɤɟɬɟ 3dStudioMax: 
«ɨɛɥɟɬɟɬɶ» ɜɨɤɪɭɝ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞаɧɢɹ, ɨɫɦɨɬɪɟɬɶ ɤɨɦɧаɬɭ, ɤɜаɪɬɢɪɭ. 
Ɍаɤɢɟ ɠɟ ɡаɞаɧɢɹ ɜɵɩɨɥɧɹɸɬ ɫɬɭɞɟɧɬɵ ɜ ɩаɤɟɬɟ Revit ɢ AutoCAD. В ɡа-
ɞаɧɢɢ ɩɨ ɪаɫɱɟɬɭ ɢɧɫɨɥɹɰɢɢ ɫɬɭɞɟɧɬаɦ ɬɪɟɛɭɟɬɫɹ ɩɨɤаɡаɬɶ ɞɜɢɠɟɧɢɟ 
ɫɨɥɧɟɱɧɨɣ ɬɟɧɢ ɩɨ ɩɥɨɳаɞɤɟ ɢ ɫɬɟɧаɦ ɡɞаɧɢɣ ɦɢɤɪɨɪаɣɨɧа. Пɨɫɬɪɨɟɧɢɟ 
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аɧɢɦаɰɢɟɣ ɫɬɭɞɟɧɬɵ ɜɵɩɨɥɧɹɸɬ ɜ ɪаɦɤаɯ ɤɨɧɬɪɨɥɶɧɵɯ ɡаɞаɧɢɣ ɩɨ ɫɩɟ-
ɰɢаɥɶɧɵɦ ɤɭɪɫаɦ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. 

Мɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜа ɬɢɩа аɧɢɦаɰɢɣ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɬɢɩа ɯаɪаɤɬɟɪɧɨ 
ɩɨɫɬɨɹɧɫɬɜɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɦɨɞɟɥɢ. Ɍаɤɢɟ аɧɢɦаɰɢɢ ɩɨɥɭɱаɸɬ 
ɩɟɪɟɦɟɳɟɧɢɟɦ ɤаɦɟɪɵ ɢ (ɢɥɢ) ɟɟ ɬɨɱɤɢ ɩɪɢɰɟɥа ɩɨ ɡаɞаɧɧɨɣ ɬɪаɟɤɬɨ-
ɪɢɢ. Пɪɢɦɟɪɵ ɩɪɢɜɟɞɟɧɵ ɜɵɲɟ. Пɨɫɬɪɨɟɧɢɟ ɷɬɢɯ аɧɢɦаɰɢɣ ɹɜɥɹɟɬɫɹ 
ɲɬаɬɧɨɣ ɨɩɟɪаɰɢɟɣ ɩаɤɟɬɨɜ ɋАПɊ ɢ ɧɟ ɜɵɡɵɜаɟɬ ɬɪɭɞɧɨɫɬɟɣ. 

Ɂɧаɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɹɜɥɹɟɬɫɹ ɡаɞаɱа ɫɨɡɞаɧɢɹ аɧɢɦаɰɢɢ, 

ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɣ ɮɨɪɦɢɪɨɜаɧɢɟ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɨɣ ɦɨɞɟɥɢ. В ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɪɨɦ ɹɜɢɥɢɫɶ аɧɢɦаɰɢɢ ɮɨɪɦɢ-

ɪɨɜаɧɢɹ ɫɥɨɠɧɵɯ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɢɡɭɱаɟɦɵɯ ɜ ɤɭɪɫɟ ɧа-
ɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɪаɛɨɬа ɡɭɛɱаɬɵɯ ɡаɰɟɩɥɟɧɢɣ ɜ ɤɭɪɫɟ ɢɧɠɟɧɟɪ-
ɧɨɣ ɝɪаɮɢɤɢ. 

ɐеɥɶ ɪаɛɨɬɵ: ɢɡɥɨɠɟɧɢɟ ɦɟɬɨɞɢɤɢ ɫɨɡɞаɧɢɹ аɧɢɦаɰɢɨɧɧɵɯ ɮаɣɥɨɜ 
ɜ ɩаɤɟɬɟ AutoCAD ɧа ɩɪɢɦɟɪɟ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, а ɬаɤɠɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ аɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɷɬɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Пɨɫɬɪɨɟɧɢɹ 3D-ɦɨɞɟɥɟɣ ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɩаɤɟɬɟ AutoCAD. əɡɵɤ 
ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ – AutoLisp. 

1. ɉɪɨɝɪаɦɦиɪɨɜаɧие ɤаɤ ɨɫɧɨɜа ɩɨɫɬɪɨеɧия аɧиɦации 

Аɧɢɦаɰɢɨɧɧɵɣ ɮаɣɥ ɫɨɡɞаɟɬɫɹ ɨɛɴɟɞɢɧɟɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɪаɫɬɪɨ-
ɜɵɯ ɮаɣɥɨɜ – ɤаɞɪɨɜ ɫɴɟɦɤɢ. Ⱦɥɹ ɩɥаɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɦɨɞɟɥɢ ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɢɥɶɦа ɜ ≈10 ɫɟɤɭɧɞ ɠɟɥаɬɟɥɶɧɨ ɫɨɡɞаɬɶ 150–200 ɤаɞɪɨɜ 
ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɦ ɩɪɟɨɛɪаɡɨɜаɧɢɟɦ ɦɨɞɟɥɢ ɦɟɠɞɭ ɤаɞɪаɦɢ. Эɬɨ 
ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɧа ɨɫɧɨɜɟ ɩɪɨɝɪаɦɦɧɨɝɨ ɮɨɪɦɢɪɨɜаɧɢɹ ɦɨɞɟɥɢ ɢ ɤаɞɪɨɜ 
ɫɴɟɦɤɢ. 

ɋɪɟɞɢ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɩаɤɟɬɨɜ ɋАПɊ (ɷɬɨ AutoCAD, SolidWorks, 

Кɨɦɩаɫ) ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ ɪаɡɜɢɬɨ ɥɢɲɶ ɜ ɩаɤɟɬɟ AutoCAD. В ɨɫɬаɥɶ-
ɧɵɯ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ ɢɦɟɟɬɫɹ, ɧɨ ɧɟɞɨɫɬɭɩɧɨ ɩɨɥɶɡɨɜаɬɟɥɹɦ. Пɪаɤɬɢ-

ɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɥɢɬɟɪаɬɭɪа ɩɨ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɸ ɜ ɷɬɢɯ ɩаɤɟɬаɯ. 
ɇаɩɪɨɬɢɜ, ɜ AutoCAD ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ ɜɨɡɦɨɠɧɨ ɧа ɬɪɟɯ ɹɡɵɤаɯ: 
AutoLisp, Basic ɢ C + + . Вɫɟ ɨɧɢ ɩɨɫɬаɜɥɹɸɬɫɹ ɜɦɟɫɬɟ ɫ ɩаɤɟɬɨɦ. ɂɡ ɧɢɯ 
ɧаɢɛɨɥɟɟ ɞɨɫɬɭɩɟɧ AutoLisp. Пɨ AutoLisp'ɭ ɢɦɟɟɬɫɹ ɨɛɲɢɪɧаɹ ɥɢɬɟɪа-
ɬɭɪа [1, 2]. AutoLisp ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ аɧаɥɢɬɢɱɟɫɤɢɟ 
ɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜаɠɧɨ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɫɬɪɨɢɬɶ ɝɟɨɦɟɬɪɢ-

ɱɟɫɤɢɟ ɦɨɞɟɥɢ ɢɡ ɥɢɧɢɣ, ɬɟɥ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɪɟаɥɢɡɨɜаɬɶ ɞɢаɥɨɝ ɫ ɩɨɥɶ-
ɡɨɜаɬɟɥɟɦ ɩɨ ɜɜɨɞɭ ɞаɧɧɵɯ ɢ ɬ.ɞ. 
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Пɪɨɝɪаɦɦа ɫɨɡɞаɧɢɹ аɧɢɦаɰɢɢ ɞɨɥɠɧа ɪɟɲаɬɶ ɫɥɟɞɭɸɳɢɟ ɡаɞаɱɢ. 
1. ɍɩɪаɜɥɟɧɢɟ ɝɟɨɦɟɬɪɢɟɣ ɦɨɞɟɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɟ аɥɝɨɪɢɬɦɨɦ 

ɮɨɪɦɢɪɨɜаɧɢɹ ɢ ɩɟɪɟɫɬɪɨɟɧɢɹ ɫɨɝɥаɫɧɨ ɫɸɠɟɬɭ ɮɢɥɶɦа. 
2. ɍɩɪаɜɥɟɧɢɟ ɜɢɞɨɦ, ɫɨɯɪаɧɹɟɦɵɦ ɜ ɤаɞɪɟ. ɇаɩɪаɜɥɟɧɢɟ ɫɴɟɦɤɢ 

ɦɨɠɟɬ ɛɵɬɶ ɧɟɩɨɞɜɢɠɧɵɦ ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ ɫɴɟɦɤɢ ɢɡɦɟɧɹɬɶɫɹ. 
3. Ⱦɥɹ ɧаɝɥɹɞɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬа, ɛɥаɝɨɞаɪɹ ɤɨ-

ɬɨɪɵɦ ɞɢɧаɦɢɤа ɩɪɨɰɟɫɫа ɩɨɞɱɟɪɤɢɜаɟɬɫɹ ɞɜɢɠɟɧɢɟɦ ɬɟɧɢ ɨɛɴɟɤɬа. 
Пɨɥɨɠɟɧɢɟ ɢ ɩаɪаɦɟɬɪɵ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬа ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɦɢ ɥɢ-

ɛɨ ɭɩɪаɜɥɹɟɦɵɦɢ ɩɪɨɝɪаɦɦɨɣ. 

4. Аɜɬɨɦаɬɢɱɟɫɤɨɟ ɫɨɯɪаɧɟɧɢɟ ɤаɞɪɨɜ аɧɢɦаɰɢɢ ɤаɤ ɪаɫɬɪɨɜɵɯ 
ɮаɣɥɨɜ. В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɧаɡɧаɱɟɧɢɹ ɢ ɜɵɞɟɥɹɟɦɵɯ ɧа ɫɨɡɞаɧɢɟ аɧɢ-

ɦаɰɢɢ ɡаɬɪаɬ ɜɪɟɦɟɧɢ ɞɥɹ ɫɨɡɞаɧɢɹ ɪаɫɬɪɨɜɵɯ ɮаɣɥɨɜ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɢɦɟɧɟɧɵ ɪаɡɥɢɱɧɵɟ ɫɪɟɞɫɬɜа ɜɢɡɭаɥɢɡаɰɢɢ. Ɉɛɴɟɞɢɧɟɧɢɟ ɤаɞɪɨɜ 
ɜ ɟɞɢɧɵɣ ɮаɣɥ ɜɵɩɨɥɧɹɟɬɫɹ, ɤаɤ ɩɪаɜɢɥɨ, ɜɧɟɲɧɢɦɢ ɨɛɳɟɞɨɫɬɭɩɧɵɦɢ 

ɩɪɨɝɪаɦɦаɦɢ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɩɨɞɥɟɠаɳɢɟ аɧɢɦаɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨ-
ɫɬɪаɧɫɬɜɟɧɧɵɦɢ (3D), ɪɟаɥɢɫɬɢɱɧɵɦɢ, ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɦɢ [3].  

Мɨɞɟɥɢ ɠɟɥаɬɟɥɶɧɨ ɩɪɢɫɜɨɢɬɶ ɦаɬɟɪɢаɥɵ, ɨɛɥɟɝɱаɸɳɢɟ ɜɨɫɩɪɢɹɬɢɟ  
ɢ ɞɨɫɬаɜɥɹɸɳɢɟ ɷɫɬɟɬɢɱɟɫɤɨɟ ɭɞɨɜɨɥɶɫɬɜɢɟ ɩɪɢ ɩɪɨɫɦɨɬɪɟ. ɋɜɨɣɫɬɜа ɦа-
ɬɟɪɢаɥɨɜ, ɤаɤ ɩɪаɜɢɥɨ, ɩɨɫɬɨɹɧɧɵ, ɧɨ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɭɩɪаɜ-
ɥɹɟɦɵɦɢ ɩɪɨɝɪаɦɦɨɣ. 

Ɉɫɧɨɜɧаɹ ɫɥɨɠɧɨɫɬɶ ɩɪɨɝɪаɦɦ, ɫɨɡɞаɸɳɢɯ аɧɢɦаɰɢɸ, ɫɜɹɡаɧа 
ɭɩɪаɜɥɟɧɢɟɦ ɝɟɨɦɟɬɪɢɟɣ ɦɨɞɟɥɢ. Эɬɨɬ ɷɬаɩ ɬɪɟɛɭɟɬ ɪаɡɪаɛɨɬɤɢ ɢ ɩɪɨ-
ɝɪаɦɦɧɨɣ ɪɟаɥɢɡаɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ 

ɢ ɤɢɧɟɦаɬɢɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɦɨɞɟɥɢ ɦɟɠɞɭ ɤаɞɪаɦɢ. 

Ɋаɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪɵ. 

2. Ʉɨɧиɱеɫɤая ɩɪяɦɨɡɭɛая ɩеɪеɞаɱа 

Аɧɢɦаɰɢɹ (ɫɦ. ɮаɣɥ ɩɪɟɡɟɧɬаɰɢɢ, аɧɢɦаɰɢɹ 1, ɫɦ. ɪɢɫ. 6, а) ɩɨɤаɡɵ-

ɜаɟɬ ɫɨɝɥаɫɨɜаɧɧɨɟ ɜɪаɳɟɧɢɟ ɤɨɥɟɫ ɤɨɧɢɱɟɫɤɨɣ ɡɭɛɱаɬɨɣ ɩɟɪɟɞаɱɢ. Ɂаɰɟɩ-

ɥɟɧɢɟ ɡɭɛɶɟɜ ɩɨɤаɡаɧɨ ɩɪɢ ɩɥаɜɧɨɦ ɢɡɦɟɧɟɧɢɢ ɧаɩɪаɜɥɟɧɢɹ ɜɡɝɥɹɞа ɜɨɤɪɭɝ 
ɤɨɥɟɫ, ɱɬɨ ɩɨɜɵɲаɟɬ ɢɧɮɨɪɦаɬɢɜɧɨɫɬɶ ɮɢɥɶɦа. Аɧɢɦаɰɢɹ ɩɪɟɞɧаɡɧаɱɟɧа 
ɞɥɹ ɤɭɪɫа ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɢ ɞɟɬаɥɟɣ ɦаɲɢɧ. 

Пɪɟɠɞɟ ɧɭɠɧɨ ɜ AutoCAD’ɟ ɩɨɫɬɪɨɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɭɸ 

3D-ɦɨɞɟɥɶ ɩɟɪɟɞаɱɢ (ɫɦ. ɪɢɫ. 1). Пɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɩɨɞɪɨɛɧɨ ɩɪɢɜɟ-
ɞёɧ ɜ [4, ɫ. 428]. ɇа ɪɢɫ. 1, а – ɩɟɪɜɵɣ ɤаɞɪ аɧɢɦаɰɢɢ, ɧа ɪɢɫ. 1, ɛ – ɩɨ-

ɫɥɟɞɧɢɣ ɤаɞɪ, ɧа ɪɢɫ. 1, ɜ ɩɨɤаɡаɧа ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɬɨɱɧɨɫɬɶ ɦɨɞɟɥɢ. 
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Ɋɢɫ. 1. Кɨɧɢɱɟɫɤаɹ ɩɪɹɦɨɡɭɛаɹ ɩɟɪɟɞаɱа 

Каɞɪɵ аɧɢɦаɰɢɢ ɮɨɪɦɢɪɭɸɬɫɹ ɩɪɨɝɪаɦɦɨɣ 1. Пɪɢɜɟɞɟɦ ɤɨɦɦɟɧ-
ɬаɪɢɢ ɤ ɷɬɨɣ ɩɪɨɝɪаɦɦɟ. 

В ɩаɤɟɬɟ AutoCAD, ɜ ɮаɣɥɟ, ɜ ɤɨɬɨɪɨɦ ɩɨɫɬɪɨɟɧɵ ɲɟɫɬɟɪɧɹ ɢ ɤɨ-
ɥɟɫɨ, ɨɬɤɪɵɜаɟɦ ɪɟɞаɤɬɨɪ Visual Lisp. ɇаɛɢɪаɟɦ ɬɟɤɫɬ ɩɪɨɝɪаɦɦɵ. 
Ɉ ɩɪаɜɢɥаɯ ɧаɛɨɪа, ɨɬɥаɞɤɢ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪаɦɦ ɫɦ. [4, ɫ. 199], [5, 
ɝɥ. 12, 13]. ɍɫɬɪаɧɹɟɦ ɧɟɢɡɛɟɠɧɵɟ ɨɲɢɛɤɢ ɧаɛɨɪа ɬɟɤɫɬа, ɩɪɢɱɟɦ ɪɟ-
ɞаɤɬɨɪ аɤɬɢɜɧɨ ɩɨɦɨɝаɟɬ ɜ ɷɬɨɦ ɫɜɨɢɦɢ ɩɨɞɫɤаɡɤаɦɢ. Ɂаɝɪɭɠаɟɦ ɩɪɨ-
ɝɪаɦɦɭ ɢ ɜɵɩɨɥɧɹɟɦ ɟɟ. Вɢɞɢɦ, ɤаɤ ɧа ɷɤɪаɧɟ ɤɨɥɟɫа ɫɨɝɥаɫɨɜаɧɧɨ ɜɪа-
ɳаɸɬɫɹ, ɩɪɢ ɷɬɨɦ ɮɨɪɦɢɪɭɸɬɫɹ ɪаɫɬɪɨɜɵɟ ɤаɞɪɵ, ɤɨɬɨɪɵɟ ɡаɧɨɫɹɬɫɹ ɜ 
ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɭɤаɡаɧɧɭɸ ɩаɩɤɭ. 

В ɩɪɨɝɪаɦɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ ɤɨɥɟɫа ɜ ɧаɱаɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ 
ɤɨɨɪɞɢɧɢɪɨɜаɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɧаɱаɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ 
(МɋК). ɒɟɫɬɟɪɧɟɣ ɧаɡɜаɧɨ ɤɨɥɟɫɨ, ɢɦɟɸɳɟɟ 18 ɡɭɛɶɟɜ ɢ ɨɫɶ, ɪаɫɩɨɥɨ-
ɠɟɧɧɭɸ ɜɞɨɥɶ ɨɫɢ ɏ. Вɬɨɪɨɟ ɤɨɥɟɫɨ (ɩɪɨɫɬɨ «ɤɨɥɟɫɨ») ɢɦɟɟɬ 20 ɡɭɛɶɟɜ ɢ 
ɨɫɶ ɜɞɨɥɶ Z. 
 

Пɪɨɝɪаɦɦа  1 

;;;======================================================== 
;;;  Аɧɢɦаɰɢɹ ɜɪаɳɟɧɢɹ ɤɨɧɢɱɟɫɤɢɯ ɡɭɛɱаɬɵɯ ɤɨɥɟɫ 
;;;======================================================== 
(defun c:ani_1 (  );_ ɝɥаɜɧаɹ ɮɭɧɤɰɢɹ 
  (mu_setup) ;_ɧаɱаɥɶɧɵɟ ɧаɫɬɪɨɣɤɢ     
  (data_calc) ;_ɜɜɨɞ ɞаɧɧɵɯ ɢ ɜɵɱɢɫɥɟɧɢɹ 
  (kinematics) ;_ɩɟɪɟɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɢ ɩɨɤаɞɪɨɜаɹ ɫɴɟɦɤа 
  (mu_restore) ;_ɜɨɫɫɬаɧɨɜɥɟɧɢɟ ɧаɫɬɪɨɟɤ 
) 
(defun mu_setup         (  ) ;_ɧаɱаɥɶɧɵɟ ɧаɫɬɪɨɣɤɢ     
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  (command «_undo» «_m») ;_ɫɨɡɞаɬɶ ɦɟɬɤɭ 
  (setvar «cmdecho» 0) ;_ɨɬɤɥɸɱɢɬɶ ɷɯɨ-ɜɵɜɨɞ 
  (setvar «osmode» 0) ;_ɨɬɤɥɸɱɢɬɶ ɨɛɴɟɤɬɧɭɸ ɩɪɢɜɹɡɤɭ 
  (command «_mspace») ;_ ɩɟɪɟɣɬɢ ɜ ɩɪɨɫɬɪаɧɫɬɜɨ ɦɨɞɟɥɢ 
) 
(defun data_calc (  ) ;_ɜɜɨɞ ɞаɧɧɵɯ ɢ ɜɵɱɢɫɥɟɧɢɹ 
  (setq  name1  (car  (entsel  »\n ɍɤаɠɢ ɲɟɫɬɟɪɧɸ «)) ;_ɢɦɹ ɨɛɴɟɤɬа ɲɟɫɬɟɪɧɢ 
          name2 (car  (entsel  »\n ɍɤаɠɢ ɤɨɥɟɫɨ «)) ;_ ɢɦɹ ɨɛɴɟɤɬа ɤɨɥɟɫа 
          z1    18 ;_ɤɨɥ-ɜɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ 
          z2    20 ;_ɤɨɥ-ɜɨ ɡɭɛɶɟɜ ɤɨɥɟɫа 
          w     ( /   z1   z2   1.) ;_ɩɟɪɟɞаɬɨɱɧɨɟ ɱɢɫɥɨ 
          n1    (getreal  »\n ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɟɫɬɟɪɧɢ = «) 
          n     (getint  »\n Кɨɥɢɱɟɫɬɜɨ ɤаɞɪɨɜ = «) 
          ang1  ( /  (* 360    n1)  n) ;_ɭɝɨɥ ɩɨɜɨɪɨɬа ɲɟɫɬɟɪɧɢ ɧа ɨɞɢɧ ɤаɞɪ, ɝɪаɞɭɫɵ 
          ang2  (*   ang1   w   –1.) ;_ɭɝɨɥ ɩɨɜɨɪɨɬа ɤɨɥɟɫа 
          alf1  60 ;_ɝɨɪɢɡɨɧɬаɥɶɧɵɣ ɭɝɨɥ ɡɪɟɧɢɹ, ɧаɱаɥɶɧɨɟ ɡɧаɱɟɧɢɟ 
          alf2  –180 ;_ɝɨɪɢɡɨɧɬаɥɶɧɵɣ ɭɝɨɥ ɡɪɟɧɢɹ, ɤɨɧɟɱɧɨɟ ɡɧаɱɟɧɢɟ 
          bet1  60 ;_ɜɟɪɬɢɤаɥɶɧɵɣ ɭɝɨɥ ɡɪɟɧɢɹ, ɧаɱаɥɶɧɨɟ ɡɧаɱɟɧɢɟ 
          bet2  –45 ;_ɜɟɪɬɢɤаɥɶɧɵɣ ɭɝɨɥ ɡɪɟɧɢɹ, ɤɨɧɟɱɧɨɟ ɡɧаɱɟɧɢɟ 
          dalf  ( / (–   alf2   alf1) n 1.) ;_ɲаɝɨɜɵɟ ɩɪɢɪаɳɟɧɢɹ ɭɝɥɨɜ ɡɪɟɧɢɹ 
          dbet  ( / (–   bet2   bet1) n 1.) 
          num   101 ;_ɧɨɦɟɪ ɜ ɢɦɟɧɢ 1-ɨɝɨ ɮаɣɥа 
          i     0 ;_ɧɨɦɟɪ ɤаɞɪа 
          alf   alf1 
          bet   bet1 
  ) 
) 
 (defun kinematics (   ) ;_ɩɟɪɟɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɢ ɩɨɤаɞɪɨɜаɹ ɫɴɟɦɤа 
  (repeat   n ;_ɰɢɤɥ ɩɟɪɟɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɢ ɩɨɤаɞɪɨɜаɹ ɫɴɟɦɤа 
    (command «_ucs» «_w») 
    (command «_vpoint» «_r» alf bet) ;_ɢɡɦɟɧɟɧɢɟ ɜɢɞа 
    (command «_plot» ««  »«  »«  »«  (itoa num) ««   »«);_ɫɨɯɪаɧɟɧɢɟ ɤаɞɪа ɜ ɪаɫ-
ɬɪɨɜɨɦ ɮаɣɥɟ 
    (command «_rotate» name2 «« '(0 0) ang2) ;_ɩɨɜɨɪɨɬ ɤɨɥɟɫа 
    (command «_ucs» «_y» 90) 
    (command «_rotate» name1 «« '(0 0) ang1) ;_ɩɨɜɨɪɨɬ ɲɟɫɬɟɪɧɢ 
    (setq alf (+ alf dalf) 
            bet (+ bet dbet) 
            num (1+ num) 
            i   (1+ i) 
    ) 
    (princ (strcat «\nКаɞɪ « (itoa i) «  Ɉɫɬаɥɨɫɶ « (itoa (- n i)) «  «)) 
  ) 
) 
(defun mu_restore (  ) 
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  (command «_undo» «_b») ;_ɜɨɫɫɬаɧɨɜɥɟɧɢɟ ɧаɱаɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫ 
;;;  ....;_ɤɨɦаɧɞɵ ɜɨɫɫɬаɧɨɜɥɟɧɢɹ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɧаɫɬɪɨɟɤ 
) 
(defun c:mu (  ) 
    (command «_undo» «_b»);_ɨɬɦɟɧа ɩɨɫɬɪɨɟɧɢɣ ɩɪɢ аɜаɪɢɣɧɨɦ ɫɛɨɟ 
) 
(princ «\nȾɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɜɟɞɢ ani_1»); _ɫɨɨɛɳɟɧɢɟ ɩɪɢ ɡаɝɪɭɡɤɟ ɩɪɨɝɪаɦɦɵ 
;;;=============================================Кɨɧɟɰ ɩɪɨɝɪаɦɦɵ 1 

 
 
Пɪɨɝɪаɦɦа 1 ɫɨɫɬɨɢɬ ɢɡ ɝɥаɜɧɨɣ ɮɭɧɤɰɢɢ c: ani1 ɢ ɱɟɬɵɪɟɯ ɮɭɧɤ-

ɰɢɣ-ɩɨɞɩɪɨɝɪаɦɦ. ɇаɡɧаɱɟɧɢɟ ɩɨɞɩɪɨɝɪаɦɦ ɩɨɹɫɧɟɧɨ ɤɨɦɦɟɧɬаɪɢɹɦɢ 
ɜ ɬɟɤɫɬɟ. 

Ɏɭɧɤɰɢɹ data_calc ɜɵɩɨɥɧɹɟɬ ɡаɩɪɨɫ ɩаɪаɦɟɬɪɨɜ аɧɢɦаɰɢɢ, ɤɨɬɨ-
ɪɵɟ ɧɭɠɧɨ ɜɜɟɫɬɢ ɜ ɤɨɦаɧɞɧɭɸ ɫɬɪɨɤɭ. Аɧɢɦаɰɢɹ 1 ɩɨɫɬɪɨɟɧа ɞɥɹ  
n1 = 1 – ɨɞɧɨɝɨ ɨɛɨɪɨɬа ɲɟɫɬɟɪɧɢ ɢ n = 150 ɤаɞɪɨɜ. 

Ɏɭɧɤɰɢɹ kinematics ɪɟаɥɢɡɭɟɬ ɰɢɤɥ ɫɴɟɦɤɢ ɢɡ n ɤаɞɪɨɜ, ɜɵɩɨɥɧɹɹ 
ɫɨɝɥаɫɨɜаɧɧɵɣ ɩɨɜɨɪɨɬ ɤɨɥɟɫ. Ɂаɩɢɫɶ ɢɡɨɛɪаɠɟɧɢɹ ɷɤɪаɧа ɩɪɨɢɡɜɨɞɢɬ 
ɤɨɦаɧɞа plot, ɤɨɬɨɪаɹ ɞɨɥɠɧа ɛɵɬɶ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɧаɫɬɪɨɟɧа ɧа ɡаɩɢɫɶ 
ɜ ɮɨɪɦаɬɟ jpg ɢɥɢ png ɜ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɩаɩɤɭ [4, ɫ. 417]. 

Пɨɫɤɨɥɶɤɭ ɤɨɦаɧɞа plot ɫɨɯɪаɧɹɟɬ ɢɡɨɛɪаɠɟɧɢɟ, ɤаɤ ɨɧɨ ɜɵɝɥɹɞɢɬ 
ɧа ɷɤɪаɧɟ, ɬɨ ɞɥɹ ɤɪаɫɢɜɨɣ аɧɢɦаɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡаɞаɬɶ ɢ ɧаɫɬɪɨɢɬɶ 
ɜɢɡɭаɥɶɧɵɣ ɫɬɢɥɶ ɪɟаɥɢɫɬɢɱɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ [4, ɫ. 338]. 

Пɪɨɝɪаɦɦа 1 ɜɟɫɶɦа ɩɪɨɫɬа. ȿɫɥɢ ɫɨɡɞаɧа ɦɨɞɟɥɶ ɤɨɥɟɫ, ɬɨ ɞаɠɟ 
ɩɪɢ ɧаɱаɥɶɧɨɦ ɨɩɵɬɟ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ ɨɧа ɫɪаɡɭ ɡаɪаɛɨɬаɟɬ. Мɨɠɧɨ 
ɫɤɨɩɢɪɨɜаɬɶ ɬɟɤɫɬ ɩɪɨɝɪаɦɦɵ ɜ ɨɤɧɨ ɪɟɞаɤɬɨɪа Visual Lisp. 

3. Ʉɨɫɨɣ циɥиɧɞɪ ɫ ɬɪеɦя ɧаɩɪаɜɥяɸɳиɦи 

Пɨ ɤɥаɫɫɢɮɢɤаɰɢɢ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ 
ɋ.А. Ɏɪɨɥɨɜɵɦ [6], ɷɬɨ ɧаɢɛɨɥɟɟ ɫɥɨɠɧаɹ ɥɢɧɟɣɱаɬаɹ ɩɨɜɟɪɯɧɨɫɬɶ. Ɉɧа 
ɮɨɪɦɢɪɭɟɬɫɹ ɞɜɢɠɟɧɢɟɦ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɨɛɪаɡɭɸɳɟɣ, ɤɨɬɨɪаɹ ɜ ɤаɠɞɵɣ 
ɦɨɦɟɧɬ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɟɫɟɤаɟɬ ɬɪɢ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɡаɞаɧɧɵɟ ɧɟɩɨɞɜɢɠ-
ɧɵɟ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɧаɩɪаɜɥɹɸɳɢɟ (ɪɢɫ. 2, а). 

В ɩɪɟɡɟɧɬаɰɢɨɧɧɨɦ ɮаɣɥɟ ɩɪɢɜɟɞɟɧа аɧɢɦаɰɢɹ 2, ɩɨɤаɡɵɜаɸɳаɹ 
ɮɨɪɦɢɪɨɜаɧɢɟ ɤɨɫɨɝɨ ɰɢɥɢɧɞɪа ɤаɤ ɪɟɡɭɥɶɬаɬ ɞɜɢɠɟɧɢɹ ɨɬɪɟɡɤа ɩɪɹ-
ɦɨɣ, «ɫɤɨɥɶɡɹɳɟɝɨ» ɩɨ ɬɪɟɦ ɧаɩɪаɜɥɹɸɳɢɦ (ɫɦ. ɮаɣɥ ɪɢɫ. 6, ɛ). Ɉɬɪɟ-
ɡɨɤ ɬɹɧɟɬ ɡа ɫɨɛɨɣ ɩɨɜɟɪɯɧɨɫɬɶ. 

В AutoCAD’ɟ ɫɬɪɨɢɦ ɬɪɢ ɧаɩɪаɜɥɹɸɳɢɟ n1, n2, n3, ɤаɤ ɫɩɥаɣɧ-
ɤɪɢɜɵɟ. В ɧаɲɟɦ ɩɪɢɦɟɪɟ ɤɨɨɪɞɢɧаɬɵ ɬɨɱɟɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨ-
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ɫɬɪɨɟɧɢɹ ɫɩɥаɣɧɨɜ, ɩɪɢɜɟɞɟɧɵ ɜ ɪаɛɨɬɟ [4, ɫ. 469]. Ɍаɦ ɠɟ ɩɪɢɜɟɞɟɧ 
ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɟɟ ɤɨɧɟɱɧɨɦ ɜɢɞɟ ɩɪɢ «ɪɭɱɧɨɣ» 
ɪɟаɥɢɡаɰɢɢ. 

 

Ɋɢɫ. 2. Цɢɥɢɧɞɪ ɫ ɬɪɟɦɹ ɤɪɢɜɨɥɢɧɟɣɧɵɦɢ ɧаɩɪаɜɥɹɸɳɢɦɢ 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ аɧɢɦаɰɢɢ ɧɟɨɛɯɨɞɢɦа ɩɪɨɝɪаɦɦа, ɜɨɫɩɪɨɢɡɜɨɞɹ-
ɳаɹ ɤɢɧɟɦаɬɢɤɭ ɩɥаɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɬɪɟɡɤа ɨɛɪаɡɭɸɳɟɣ ɩɨ ɧаɩɪаɜ-
ɥɹɸɳɢɦ ɫɨɝɥаɫɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ 3D-аɥɝɨɪɢɬɦɭ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɢ. 

Аɥɝɨɪɢɬɦ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɫɨɝɨ ɰɢɥɢɧɞɪа ɫ ɭɱɟɬɨɦ 
ɟɝɨ ɩɪɨɝɪаɦɦɧɨɣ ɪɟаɥɢɡаɰɢɢ ɩɪɟɞɫɬаɜɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ, ɧɟɫɤɨɥɶ-
ɤɨ ɨɬɥɢɱаɸɳɢɦɫɹ ɨɬ [6, 7]. 

Пɪɟɞɜаɪɢɬɟɥɶɧɨ ɩɪɨɜɟɪɹɟɬɫɹ ɫɭɳɟɫɬɜɨɜаɧɢɟ ɧɟɪаɡɪɵɜɧɨɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɢɫɤɨɦɨɝɨ ɰɢɥɢɧɞɪа ɩɭɬɟɦ ɩɨɝɪɭɠɟɧɢɹ ɨɞɧɨɣ ɢɡ ɟɝɨ ɧаɩɪаɜɥɹɸ-
ɳɢɯ ɜ ɥɢɧɟɣɱаɬɭɸ ɤɨɧɝɪɭɷɧɰɢɸ, ɨɛɪаɡɨɜаɧɧɭɸ ɞɜɭɦɹ ɞɪɭɝɢɦɢ [6, 8]. 
Пɪɢ ɩɨɥɧɨɦ ɩɨɝɪɭɠɟɧɢɢ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɧɟɪаɡɪɵɜɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ. ɂɧаɱɟ ɩɨɜɟɪɯɧɨɫɬɶ ɛɭɞɟɬ ɢɦɟɬɶ ɪаɡɪɵɜɵ. В ɧаɲɟɦ ɩɪɢɦɟɪɟ ɛɵɥа 
ɩɨɫɬɪɨɟɧа ɤɨɧɝɪɭɷɧɰɢɹ [9], ɡаɞаɧɧаɹ ɧаɩɪаɜɥɹɸɳɢɦɢ n1, n3, ɢ ɩɪɨɜɟ-
ɪɟɧɨ, ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɩɨɥɧɨɟ ɩɨɝɪɭɠɟɧɢɟ ɜ ɧɟɟ ɧаɩɪаɜɥɹɸɳɟɣ n2, ɬ.ɟ. 
ɧɟɪаɡɪɵɜɧаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ ɡаɞаɧɧɵɯ ɧаɩɪаɜɥɹɸɳɢɯ ɫɭɳɟɫɬɜɭɟɬ. 
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Ⱦаɥɟɟ ɧа ɨɞɧɨɣ ɢɡ ɧаɩɪаɜɥɹɸɳɢɯ, ɜɵɛɪаɧа ɧаɩɪаɜɥɹɸɳаɹ n1, ɡа-
ɞаɟɦ ɬɨɱɤɢ P (ɫɦ. ɪɢɫ. 2, ɛ). Кɨɥɢɱɟɫɬɜɨ ɷɬɢɯ ɬɨɱɟɤ ɨɩɪɟɞɟɥɹɟɬ ɩɥаɜ-
ɧɨɫɬɶ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤаɞɪɨɜ аɧɢɦаɰɢɢ. В ɧа-
ɲɟɦ ɩɪɢɦɟɪɟ ɞɥɹ ɩɥаɜɧɨɣ аɧɢɦаɰɢɢ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, 
ɤаɞɪɨɜ, ɫɨɫɬаɜɢɥɨ ≈50. 

ɂɡ ɤаɠɞɨɣ ɬɨɱɤɢ, ɤаɤ ɢɡ ɜɟɪɲɢɧɵ, ɫɬɪɨɢɦ ɤɨɧɭɫɵ c1, c2 ɫ ɧаɩɪаɜ-
ɥɹɸɳɢɦɢ n2 ɢ n3. ɇаɯɨɞɢɦ ɩɪɹɦɵɟ ɩɟɪɟɫɟɱɟɧɢɹ ɤɨɧɭɫɨɜ ɤаɤ ɢɯ ɨɛɳɢɟ 
ɨɛɪаɡɭɸɳɢɟ. Пɨɥɨɠɢɬɟɥɶɧаɹ ɩɪɨɜɟɪɤа ɩɨ ɤɨɧɝɪɭɷɧɰɢɢ ɝаɪаɧɬɢɪɭɟɬ 
ɜ ɬɨɱɤаɯ P ɧаɥɢɱɢɟ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɨɛɪаɡɭɸɳɟɣ. В ɩɪɢɦɟɪɟ (ɫɦ. ɪɢɫ. 2, ɛ) 
ɜ ɬɨɱɤɟ P ɬаɤɢɯ ɨɛɪаɡɭɸɳɢɯ ɞɜɟ: m1 ɢ m2. Каɠɞаɹ ɢɡ ɧɢɯ ɩɟɪɟɫɟɤаɟɬ 
ɬɪɢ ɡаɞаɧɧɵɟ ɧаɩɪаɜɥɹɸɳɢɟ ɢ ɩɨɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɨɛɪаɡɭɸɳɟɣ ɢɫɤɨɦɨɝɨ 
ɰɢɥɢɧɞɪа. 

В ɢɬɨɝɟ ɩɨɫɬɪɨɟɧɨ ɦɧɨɠɟɫɬɜɨ ɨɛɪаɡɭɸɳɢɯ ɢɫɤɨɦɨɝɨ ɰɢɥɢɧɞɪа 
(ɫɦ. ɪɢɫ. 2, ɜ). Ɏɨɪɦɢɪɭɟɦ ɧаɛɨɪɵ ɨɛɪаɡɭɸɳɢɯ, ɛɥɢɡɤɨ ɪаɫɩɨɥɨɠɟɧɧɵɯ 
ɞɪɭɝ ɤ ɞɪɭɝɭ. Пɨ ɤаɠɞɨɦɭ ɢɡ ɧɢɯ ɫɬɪɨɢɦ ɩɨɜɟɪɯɧɨɫɬɢ. Пɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ 
ɧаɩɪаɜɥɹɸɳɢɯ ɜɨɡɦɨɠɧɨ ɦɧɨɠɟɫɬɜɨ ɜаɪɢаɧɬɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɫɨɝɨ ɰɢ-
ɥɢɧɞɪа. В ɧаɲɟɦ ɩɪɢɦɟɪɟ ɜɵɹɜɥɟɧɵ ɞɜɟ ɧаɝɥɹɞɧɵɟ ɧɟɪаɡɪɵɜɧɵɟ ɩɨɜɟɪɯ-
ɧɨɫɬɢ: ɨɞɧа ɢɡ ɧɢɯ ɫ ɫаɦɨɩɟɪɟɫɟɱɟɧɢɟɦ (ɫɦ. ɪɢɫ. 2, г, ɫɦ. ɮаɣɥ ɪɢɫ. 6, ɛ), 
ɜɬɨɪаɹ – ɩɥаɜɧаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɡ ɫаɦɨɩɟɪɟɫɟɱɟɧɢɹ (ɫɦ. ɪɢɫ. 2, ɞ). Ⱦɪɭɝɢɟ 
ɜаɪɢаɧɬɵ ɦɟɧɟɟ ɧаɝɥɹɞɧɵ. 

Аɧɢɦаɰɢɹ (ɫɦ. аɧɢɦаɰɢɹ 2 ɩɪɟɡɟɧɬаɰɢɨɧɧɨɝɨ ɮаɣɥа ɢ ɪɢɫ. 6, ɜ) ɛɵ-
ɥа ɩɨɫɬɪɨɟɧа ɞɥɹ ɜаɪɢаɧɬа ɩɥаɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɫɦ. ɪɢɫ. 2, ɞ). Ɍɨɬ ɠɟ 
ɪɢɫɭɧɨɤ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɧɢɦ ɤаɞɪɨɦ аɧɢɦаɰɢɢ. 

Ɋаɫɫɦɨɬɪɢɦ ɦɟɪɵ ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ ɷɬɨɣ аɧɢɦаɰɢɢ, ɤɨɬɨɪɵɟ 
ɩɪɢɦɟɧɟɧɵ ɢ ɜ ɩɨɫɥɟɞɭɸɳɢɯ аɧɢɦаɰɢɹɯ. 

ɇаɩɪаɜɥɹɸɳɢɟ ɡаɞаɧɵ ɤаɤ ɤаɧаɥɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ∅0,5 ɦɦ, ɨɛɪа-
ɡɭɸɳɢɟ – ɤаɤ ɰɢɥɢɧɞɪɵ ɬɨɝɨ ɠɟ ɞɢаɦɟɬɪа, ɬɨɱɤɢ ɢɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɧа-
ɩɪаɜɥɹɸɳɢɦɢ – ɡаɞаɧɵ ɫɮɟɪаɦɢ ∅1,5. ɍɫɬаɧɨɜɥɟɧɵ ɞɜа ɢɫɬɨɱɧɢɤа ɫɜɟ-
ɬа: ɨɞɢɧ ɬɟɧɟɜɨɣ ɭɞаɥɟɧɧɵɣ ɢ ɢɫɬɨɱɧɢɤ ɩɨɞɫɜɟɬɤɢ. Ɍɟɧɶ ɨɬ ɮɨɪɦɢɪɭɟ-
ɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧа ɩɥɨɫɤɨɫɬɶ «ɡɟɦɥɢ» ɩɨɞɱɟɪɤɢɜаɟɬ ɤɢɧɟɦаɬɢɤɭ 
ɮɨɪɦɢɪɨɜаɧɢɹ. Пɨɞɨɛɪаɧɵ ɦаɬɟɪɢаɥɵ, ɭɫɬаɧɨɜɥɟɧ ɮɨɧ. Эɥɟɦɟɧɬɵ ɦɨ-
ɞɟɥɢ ɢɦɟɸɬ ɪаɡɥɢɱɧɵɣ ɰɜɟɬ (ɦаɬɟɪɢаɥ). 

В ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɩɪɢɦɟɪа ɩɪɨɝɪаɦɦа аɧɢɦаɰɢɢ 2 ɹɜɥɹ-
ɟɬɫɹ ɜɟɫɶɦа ɫɥɨɠɧɨɣ. Вɨɫɩɪɨɢɡɜɟɫɬɢ ɟɟ ɜ ɬɟɤɫɬɟ ɞɨɤɥаɞа ɧɟ ɩɪɟɞɫɬаɜɥɹ-
ɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ɉɬɦɟɬɢɦ ɥɢɲɶ ɟɟ ɧɟɤɨɬɨɪɵɟ ɮɪаɝɦɟɧɬɵ ɢ ɨɫɨɛɟɧɧɨ-
ɫɬɢ. ɑаɫɬɶ ɢɡ ɧɢɯ ɦɨɠɧɨ ɧаɣɬɢ ɜ ɪаɛɨɬаɯ [4], [5, ɫ. 264]. 

Кɨɧɭɫɵ ɡаɦɟɧɟɧɵ ɧа ɩɢɪаɦɢɞаɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɬɪɟɡɤɢ m1, m2 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɫɥɨɠɧɵɦɢ аɥɝɨɪɢɬɦаɦɢ, ɤаɤ ɪɟɲɟɧɢɟ ɡаɞаɱɢ ɨ ɩɟɪɟɫɟ-
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ɱɟɧɢɢ ɝɪаɧɟɣ ɷɬɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɇаɣɞɟɧɧɵɟ ɨɬɪɟɡɤɢ ɫɨɪɬɢɪɭɸɬɫɹ ɩɨ 
ɜɡаɢɦɧɨɦɭ ɩɨɥɨɠɟɧɢɸ ɧа ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪаɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɢɯ ɤɨ-
ɧɟɱɧɵɦɢ ɬɨɱɤаɦɢ ɧа ɧаɩɪаɜɥɹɸɳɟɣ n3. Ɏɨɪɦɢɪɭɟɬɫɹ ɨɩɬɢɦаɥɶɧɵɣ ɧа-
ɛɨɪ ɛɥɢɡɤɨɪаɫɩɨɥɨɠɟɧɧɵɯ ɨɛɪаɡɭɸɳɢɯ. Пɨ ɷɬɨɦɭ ɧаɛɨɪɭ ɤɨɦаɧɞɨɣ Loft 
ɫɬɪɨɢɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ c ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɦ ɞɨɛаɜɥɟɧɢɟɦ ɩɨ ɨɞɧɨɣ ɨɛɪа-
ɡɭɸɳɟɣ ɜ ɤаɠɞɨɦ ɤаɞɪɟ. Вɨɤɪɭɝ ɤаɠɞɨɣ ɨɛɪаɡɭɸɳɟɣ ɩɪɨɝɪаɦɦа ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨ ɫɬɪɨɢɬ ɰɢɥɢɧɞɪɵ ɢ ɫɮɟɪɵ ɫ ɰɟɧɬɪаɦɢ ɜ ɬɨɱɤаɯ ɩɟɪɟɫɟɱɟɧɢɹ. 
Ⱦɥɹ ɤаɠɞɨɝɨ ɤаɞɪа ɜɵɩɨɥɧɹɟɬɫɹ ɮɨɬɨɪɟаɥɢɫɬɢɱɧаɹ ɜɢɡɭаɥɢɡаɰɢɹ ɤɨ-
ɦаɧɞɨɣ Render, ɧаɫɬɪɨɟɧɧɨɣ ɧа ɫɨɯɪаɧɟɧɢɟ ɪаɫɬɪɨɜɵɯ ɮаɣɥɨɜ ɪаɡɦɟɪɨɦ 

1024×768. 

4. Ɉɞɧɨɩɨɥɨɫɬɧыɣ ɝиɩеɪɛɨɥɨиɞ 

Ɉɞɧɨɩɨɥɨɫɬɧɵɣ ɝɢɩɟɪɛɨɥɨɢɞ (ɈȽ) – ɥɢɧɟɣɱаɬаɹ ɩɨɜɟɪɯɧɨɫɬɶ. 
Ɏɨɪɦɢɪɭɟɬɫɹ ɞɜɢɠɟɧɢɟɦ ɩɪɹɦɨɣ ɥɢɧɢɢ (ɨɛɪаɡɭɸɳɟɣ), ɤɨɬɨɪаɹ ɜ ɤаɠ-
ɞɵɣ ɦɨɦɟɧɬ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɟɫɟɤаɟɬ ɬɪɢ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɡаɞаɧɧɵɟ 
ɫɤɪɟɳɢɜаɸɳɢɟɫɹ ɩɪɹɦɵɟ (ɧаɩɪаɜɥɹɸɳɢɟ). Пɪɟɞɫɬаɜɢɬɶ ɷɬɨɬ ɤɢɧɟɦаɬɢ-
ɱɟɫɤɢɣ ɦɟɯаɧɢɡɦ ɧɟɩɪɨɫɬɨ. Пɨɫɬɪɨɟɧа аɧɢɦаɰɢɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɬаɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ (ɩɪɟɡɟɧɬаɰɢɨɧɧɵɣ ɮаɣɥ, аɧɢɦаɰɢɹ 3, ɫɦ. ɪɢɫ. 6, г). 

В ɨɫɧɨɜɟ аɧɢɦаɰɢɢ ɥɟɠɢɬ ɫɥɟɞɭɸɳɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ аɥɝɨɪɢɬɦ 
ɮɨɪɦɢɪɨɜаɧɢɹ ɈȽ. 

Пɭɫɬɶ ɡаɞаɧɵ ɨɬɪɟɡɤɢ ɬɪɟɯ ɧаɩɪаɜɥɹɸɳɢɯ – ɩɨɩаɪɧɨ ɫɤɪɟɳɢɜаɸ-
ɳɢɯɫɹ ɩɪɹɦɵɯ a, b, c. В ɧаɲɟɦ ɩɪɢɦɟɪɟ ɤɨɨɪɞɢɧаɬɵ ɧаɩɪаɜɥɹɸɳɢɯ 
ɩɪɢɜɟɞɟɧɵ ɜ [10]. ɇа ɪɢɫ. 3, а ɩɪɢɜɟɞɟɧ ɩɟɪɜɵɣ ɤаɞɪ аɧɢɦаɰɢɢ ɫ ɷɬɢɦɢ 
ɧаɩɪаɜɥɹɸɳɢɦɢ. 

 

Ɋɢɫ. 3. Ɉɞɧɨɩɨɥɨɫɬɧɵɣ ɝɢɩɟɪɛɨɥɨɢɞ 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɠɟɫɬɜа ɨɛɪаɡɭɸɳɢɯ ɩɪɢɦɟɧɢɦ ɜɪаɳаɸɳɭɸɫɹ 
ɫɟɤɭɳɭɸ ɩɥɨɫɤɨɫɬɶ α (ɪɢɫ. 3, ɛ). Пɥɨɫɤɨɫɬɶ ɫɬɪɨɢɦ ɱɟɪɟɡ ɨɞɧɭ ɢɡ ɧа-
ɩɪаɜɥɹɸɳɢɯ, ɧаɩɪɢɦɟɪ а. ɇаɯɨɞɢɦ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ 1, 2 ɞɜɭɯ ɞɪɭɝɢɯ 
ɧаɩɪаɜɥɹɸɳɢɯ ɫ ɷɬɨɣ ɩɥɨɫɤɨɫɬɶɸ. Пɪɹɦаɹ d (1,2) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɛ-
ɪаɡɭɸɳɢɯ ɢɫɤɨɦɨɝɨ ɈȽ. Пɨɜɨɪɨɬ ɩɥɨɫɤɨɫɬɢ α ɜɨɤɪɭɝ ɧаɩɪаɜɥɹɸɳɟɣ а 
ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɨɛɪаɡɭɸɳɢɯ [5–7, 10]. 

Ɉɞɧаɤɨ ɪɟаɥɢɡаɰɢɹ ɷɬɨɝɨ аɥɝɨɪɢɬɦа ɜɵɹɜɢɥа ɟɝɨ ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɧɟɞɨɫɬаɬɤɢ. Пɪɢ ɪаɜɧɨɦɟɪɧɨɦ ɜɪаɳɟɧɢɢ ɩɥɨɫɤɨɫɬɢ α ɤаɪɤаɫ ɢɡ ɨɛɪа-
ɡɭɸɳɢɯ ɩɨɥɭɱаɟɬɫɹ ɤɪаɣɧɟ ɧɟɪаɜɧɨɦɟɪɧɵɣ. ɇɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɨɫɨɛɟɧɧɨ 
ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɩɥɨɫɤɨɫɬɢ ɤ ɩɨɥɨɠɟɧɢɸ, ɩаɪаɥɥɟɥɶɧɨɦɭ 
ɨɞɧɨɣ ɢɡ ɧаɩɪаɜɥɹɸɳɢɯ. Вɬɨɪɨɣ ɧɟɞɨɫɬаɬɨɤ ɜɪаɳаɸɳɟɣɫɹ ɩɥɨɫɤɨɫɬɢ – 
ɫɥɨɠɧɨ ɫɮɨɪɦɢɪɨɜаɬɶ ɧаɝɥɹɞɧɵɣ ɨɬɫɟɤ ɩɨɜɟɪɯɧɨɫɬɢ ɤаɧɨɧɢɱɟɫɤɨɣ 
ɮɨɪɦɵ. Пɨɷɬɨɦɭ ɩɨɬɪɟɛɨɜаɥаɫɶ ɫɭɳɟɫɬɜɟɧɧаɹ ɞɨɪаɛɨɬɤа аɥɝɨɪɢɬɦа, 
ɫɜɹɡаɧɧаɹ ɫ ɧаɯɨɠɞɟɧɢɟɦ ɰɟɧɬɪа ɈȽ, ɩɥɨɫɤɨɫɬɢ ɟɝɨ ɝɨɪɥɨɜɢɧɵ ɢ ɩɪɢɞа-
ɧɢɹ ɪаɜɧɨɦɟɪɧɨɫɬɢ ɤаɪɤаɫɭ ɨɛɪаɡɭɸɳɢɯ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ ɪаɡɪаɛɨɬаɧ ɪɹɞ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ аɥɝɨɪɢɬɦɨɜ. 

Цɟɧɬɪ ɈȽ ɧаɯɨɞɢɦ ɤаɤ ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ «ɫɪɟɞɢɧɧɵɯ ɥɢɧɢɣ» 
[10] ɫɨɝɥаɫɧɨ аɥɝɨɪɢɬɦɭ [11]. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɢɧɧɨɣ ɥɢɧɢɢ m ɪɟɲаɟɦ 
ɡаɞаɱɭ ɨ ɧаɯɨɠɞɟɧɢɢ ɩɪɹɦɨɣ, ɩаɪаɥɥɟɥɶɧɨɣ ɩɪɹɦɨɣ a ɢ ɩɟɪɟɫɟɤаɸɳɟɣ 
ɞɜɟ ɫɤɪɟɳɢɜаɸɳɢɟɫɹ ɩɪɹɦɵɟ b, c (ɪɢɫ. 3, ɜ). Ɂаɞаɟɦ ɩɥɨɫɤɨɫɬɶ İ, ɩɟɪɩɟɧ-
ɞɢɤɭɥɹɪɧɭɸ a. ɇа ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ ɫɬɪɨɢɦ ɩɪɨɟɤɰɢɢ ɧаɩɪаɜɥɹɸɳɢɯ b, c, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ b‘, c‘. ɇаɯɨɞɢɦ ɬɨɱɤɭ A = b‘∩ c‘. ɋɬɪɨɢɦ a* ɱɟɪɟɡ ɬɨɱɤɭ 
A, a* ɩаɪаɥɥɟɥɶɧɨ a. ɇаɯɨɞɢɦ ɨɬɪɟɡɨɤ p, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ a, ɢ ɟɝɨ ɫɪɟɞ-
ɧɸɸ ɬɨɱɤɭ M. ɋɬɪɨɢɦ ɨɬɪɟɡɨɤ m ɱɟɪɟɡ ɬɨɱɤɭ M, m ɩаɪаɥɥɟɥɶɧɨ a. 

Пɨ ɬɨɦɭ ɠɟ аɥɝɨɪɢɬɦɭ ɧаɯɨɞɢɦ ɜɬɨɪɭɸ ɫɪɟɞɢɧɧɭɸ ɥɢɧɢɸ n (ɪɢɫ. 3, г). 
Цɟɧɬɪ ɈȽ, ɬɨɱɤа C ɨɩɪɟɞɟɥɹɟɬɫɹ ɤаɤ ɩɟɪɟɫɟɱɟɧɢɟ ɩɪɹɦɵɯ m ɢ n. 

Ⱦɥɹ ɧаɯɨɠɞɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɝɨɪɥɨɜɢɧɵ ɫɬɪɨɢɦ ɫɬɪɢɤɰɢɨɧɧɭɸ ɤɪɢ-
ɜɭɸ. Ⱦɥɹ ɷɬɨɝɨ ɜɪаɳаɸɳɟɣɫɹ ɩɥɨɫɤɨɫɬɶɸ ɝɟɧɟɪɢɪɭɟɦ 25–50 ɨɛɪаɡɭɸɳɢɯ. 
ɇаɯɨɞɢɦ ɨɬɪɟɡɤɢ ɤɪаɬɱаɣɲɟɝɨ ɪаɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɨɛɪаɡɭɸɳɢ-
ɦɢ ɢ ɫɨɟɞɢɧɹɟɦ ɢɯ ɫɪɟɞɧɢɟ ɬɨɱɤɢ. Пɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ į ɩɨɥɭɱɟɧɧɨɣ ɥɢ-
ɧɢɢ (ɪɢɫ. 3, ɞ), ɧаɩɨɦɢɧаɸɳɟɣ «ɛаɛɨɱɤɭ», ɹɜɥɹɟɬɫɹ ɢɫɤɨɦɨɣ ɩɥɨɫɤɨɫɬɶɸ 
ɝɨɪɥɨɜɢɧɵ ɈȽ. ɇаɯɨɞɢɬɫɹ ɢ ɧаɣɞɟɧɧɵɣ ɪаɧɟɟ ɰɟɧɬɪ ɈȽ, ɬɨɱɤа ɋ. 

Ɉɞɧаɤɨ ɛɨɥɟɟ ɩɪɨɫɬɵɦ ɨɤаɡаɥɫɹ аɥɝɨɪɢɬɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɝɨɪɥɨɜɢɧа 
ɧаɯɨɞɢɬɫɹ ɤаɤ ɩɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ ɤɪɢɜɨɣ «ɛɥɢɡɨɫɬɢ». Эɬɭ ɤɪɢɜɭɸ, 
ɩɪɟɞɥɨɠɟɧɧɭɸ ɧаɦɢ, ɫɬɪɨɢɦ, ɨɩɭɫɤаɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ ɢɡ ɰɟɧɬɪа ɈȽ, 
ɬɨɱɤɢ C, ɧа ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɧаɣɞɟɧɧɵɟ ɨɛɪаɡɭɸɳɢɟ. Пɥɨɫɤɨɫɬɶ ɝɨɪɥɨ-
ɜɢɧɵ ɧаɯɨɞɢɦ ɤаɤ į (1,2,ɋ), ɝɞɟ 1, 2 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧаɢɛɨɥɟɟ ɢ ɧаɢɦɟ-
ɧɟɟ ɭɞаɥɟɧɧɵɟ ɬɨɱɤɢ ɤɪɢɜɨɣ «ɛɥɢɡɨɫɬɢ». 
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ɋɬɪɨɢɦ ɨɫɶ ɈȽ, ɤаɤ i, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɭɸ ɩɥɨɫɤɨɫɬɢ į ɢ ɩɪɨɯɨɞɹ-
ɳɭɸ ɱɟɪɟɡ C. ɋɬɪɨɢɦ ɩɥɨɫɤɨɫɬɢ ȕ ɢ Ȗ ɨɫɧɨɜаɧɢɣ ɈȽ, ɩаɪаɥɥɟɥɶɧɵɟ į. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪаɜɧɨɦɟɪɧɨɝɨ ɥɢɧɟɣɱаɬɨɝɨ ɤаɪɤаɫа ɦɧɨɝɨɤɪаɬɧɨ 
ɪɟɲаɟɦ ɡаɞаɱɭ ɨ ɧаɯɨɠɞɟɧɢɢ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɡаɞаɧɧɭɸ ɬɨɱ-
ɤɭ ɢ ɩɟɪɟɫɟɤаɸɳɭɸ ɞɜɟ ɫɤɪɟɳɢɜаɸɳɢɟɫɹ ɩɪɹɦɵɟ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɡаɞаɱɢ 

ɩɨɡɜɨɥɹɟɬ ɧаɣɬɢ ɨɛɪаɡɭɸɳɭɸ, ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ ɡаɞаɧɧɭɸ ɬɨɱɤɭ ɨɞɧɨɣ 

ɢɡ ɧаɩɪаɜɥɹɸɳɢɯ ɢ ɩɟɪɟɫɟɤаɸɳɭɸ ɞɜɟ ɞɪɭɝɢɟ ɧаɩɪаɜɥɹɸɳɢɟ, ɢɥɢ ɧаɣ-

ɬɢ наɩɪаɜɥɹɸɳɭɸ, ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ ɡаɞаɧɧɭɸ ɬɨɱɤɭ ɨɞɧɨɣ ɢɡ ɨɛɪа-
ɡɭɸɳɢɯ ɢ ɩɟɪɟɫɟɤаɸɳɭɸ ɞɜɟ ɞɪɭɝɢɟ ɨɛɪаɡɭɸɳɢɟ. 

Ɉɛɨɡɧаɱɢɦ d (1,a,b) ɩɪɹɦɭɸ d, ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ ɬɨɱɤɭ 1 ɢ ɩɟɪɟ-
ɫɟɤаɸɳɭɸ ɫɤɪɟɳɢɜаɸɳɢɟɫɹ ɩɪɹɦɵɟ a,b (ɫɦ. ɪɢɫ. 3, ɛ). Ɂаɞаɱа ɪɟɲаɟɬɫɹ 
ɩɨɫɬɪɨɟɧɢɟɦ ɩɥɨɫɤɨɫɬɢ α (a, 1) ɢ ɨɩɪɟɞɟɥɟɧɢɟɦ ɬɨɱɤɢ 2 = b∩α. 

Пɭɫɬɶ ɡаɞаɧɵ ɬɪɢ ɧаɩɪаɜɥɹɸɳɢɟ a,b,c. ɋɨɝɥаɫɧɨ ɫɯɟɦɟ (ɪɢɫ. 3, е) 

ɧа ɧаɩɪаɜɥɹɸɳɟɣ c ɨɬɦɟɱаɟɦ ɬɨɱɤɭ 2 ɧа ɡаɞаɧɧɨɦ ɪаɫɫɬɨɹɧɢɢ h ɨɬ ɬɨɱ-
ɤɢ 1. ɋɬɪɨɢɦ ɨɛɪаɡɭɸɳɢɟ m (0,a,c); n (1,a,b) ɢ d = (2,a,b). Ⱦаɥɟɟ ɪɟаɥɢ-

ɡɭɟɦ ɩɨɲаɝɨɜɨɟ ɞɟɣɫɬɜɢɟ. Каɠɞɵɣ ɲаɝ ɫɜɹɡаɧ ɫ ɩɟɪɟɨɩɪɟɞɟɥɟɧɢɟɦ ɬɨ-
ɱɟɤ 2,3. ɒаɝ 1: c‘ = (3,m,n); d ‘ = (2 ‘,a,b). ɒаɝ 2: c‘‘ = (3‘,m,n);  

d ‘‘ = (2‘‘,a,b). ɒаɝ 3: c‘‘‘ = (3‘‘,m,n); d ‘‘‘ = (2‘‘‘,a,b) ɢ ɬ.ɞ. ɋ ɤаɠɞɵɦ 

ɲаɝɨɦ ɤ ɤаɪɤаɫɭ ɞɨɛаɜɥɹɟɬɫɹ ɩɨ ɨɞɧɨɣ ɨɛɪаɡɭɸɳɟɣ ɢ ɧаɩɪаɜɥɹɸɳɟɣ. 

В ɢɬɨɝɟ ɩɨɥɭɱаɟɦ ɪаɜɧɨɦɟɪɧɵɣ ɤаɪɤаɫ ɢɡ ɧаɩɪаɜɥɹɸɳɢɯ ɢ ɨɛɪаɡɭɸɳɢɯ, 
ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩаɪаɦɟɬɪɨɦ h. Ⱦɥɹ аɧɢɦаɰɢɢ ɩɨɫɬɪɨɟɧ 

ɤаɪɤаɫ ɬɨɥɶɤɨ ɢɡ ɨɛɪаɡɭɸɳɢɯ d, d ‘, d ‘‘, d ‘‘‘ ɢ ɬ.ɞ. (ɪɢɫ. 3, ɠ). 

ɇɟɫɦɨɬɪɹ ɧа ɫɥɨɠɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа ɈȽ, ɟɝɨ ɩɪɨ-
ɝɪаɦɦɧаɹ ɪɟаɥɢɡаɰɢɹ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɨɫɨɛɨɣ ɫɥɨɠɧɨɫɬɢ, ɩɪɨɝɪаɦɦа ɩɨ-
ɥɭɱаɟɬɫɹ ɥɢɲɶ ɝɪɨɦɨɡɞɤɨɣ. Пɪɢɜɟɞɟɧɧɵɟ аɥɝɨɪɢɬɦɵ ɯаɪаɤɬɟɪɧɵ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡаɞаɱ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɧа AutoLisp [5]. Ɉɫɧɨɜа 
ɪаɫɫɦɨɬɪɟɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɈȽ ɩɪɢɜɟɞɟɧа ɜ [5, ɫ. 254]. 

Аɧɢɦаɰɢɹ ɈȽ (ɮаɣɥ ɩɪɟɡɟɧɬаɰɢɢ, аɧɢɦаɰɢɹ 3) ɩɨɤаɡɵɜаɟɬ ɞɜɢɠɟ-
ɧɢɟ ɨɛɪаɡɭɸɳɟɣ. Пɪɢɜɟɞɟɧɵ ɞɜа ɨɛɨɪɨɬа ɨɛɪаɡɭɸɳɟɣ. В ɩɟɪɜɨɦ ɩɨɤа-
ɡаɧɨ ɬɨɥɶɤɨ ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɪаɡɭɸɳɟɣ, ɜɨ ɜɬɨɪɨɦ – ɮɨɪɦɢɪɨɜаɧɢɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɬɹɧɟɬ ɡа ɫɨɛɨɣ ɨɛɪаɡɭɸɳаɹ. Пɨɜɟɪɯɧɨɫɬɶ ɈȽ ɫɬɪɨ-
ɢɦ ɩɨ ɧаɛɨɪɭ ɨɛɪаɡɭɸɳɢɯ ɤаɪɤаɫа ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦаɧɞɵ Loft 

ɫ ɞɨɛаɜɥɟɧɢɟɦ ɨɞɧɨɣ ɨɛɪаɡɭɸɳɟɣ ɤ ɤаɠɞɨɦɭ ɧɨɜɨɦɭ ɤаɞɪɭ. Пɪɢɦɟɧɟɧɵ 

ɬɟ ɠɟ ɫɪɟɞɫɬɜа ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ, ɱɬɨ ɢ аɧɢɦаɰɢɢ 2 (ɫɜɟɬ, ɬɟɧɢ, 

ɦаɬɟɪɢаɥɵ, ɜɫɩɨɦɨɝаɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ, ɜɨɫɩɪɨɢɡɜɨɞɹɳɢɟ ɢɫɯɨɞɧɵɟ ɧаɩɪаɜ-
ɥɹɸɳɢɟ ɢ ɢɫɤɨɦɭɸ ɨɛɪаɡɭɸɳɭɸ). Пɟɪɜɵɣ ɤаɞɪ аɧɢɦаɰɢɢ ɫɦ. ɧа ɪɢɫ. 3, а; 

ɩɨɫɥɟɞɧɢɣ ɤаɞɪ ɫɦ. ɧа ɪɢɫ. 3, ɠ. 
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5. Ɍɨɪɫ и еɝɨ ɪаɡɜеɪɬɤа 

Пɨɜɟɪɯɧɨɫɬɶ ɬɨɪɫа ɨɛɪаɡɨɜаɧа ɩɟɪɟɦɟɳɟɧɢɟɦ ɨɬɪɟɡɤа ɨɛɪаɡɭɸɳɟɣ 
ɩɪɹɦɨɣ ɩɨ ɧаɩɪаɜɥɹɸɳɟɣ ɬаɤ, ɱɬɨ ɜ ɤаɠɞɵɣ ɦɨɦɟɧɬ ɨɛɪаɡɭɸɳаɹ ɹɜɥɹ-
ɟɬɫɹ ɤаɫаɬɟɥɶɧɨɣ ɤ ɧаɩɪаɜɥɹɸɳɟɣ. ɇаɩɪаɜɥɹɸɳаɹ – ɥɸɛаɹ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧаɹ ɤɪɢɜаɹ [6, 7]. 

В ɧаɲɟɣ ɪаɛɨɬɟ ɩɨɥɭɱɟɧа аɧɢɦаɰɢɹ ɞɜɭɯ ɬɨɪɫɨɜ. Пɟɪɜɵɣ ɬɨɪɫ – 
ɷɜɨɥɶɜɟɧɬɧɵɣ ɝɟɥɢɤɨɢɞ ɫ ɧаɩɪаɜɥɹɸɳɟɣ ɝɟɥɢɫɨɣ. Вɬɨɪɨɣ ɬɨɪɫ – ɨɛɳɟɝɨ 
ɜɢɞа ɫ ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ ɜ ɤаɱɟɫɬɜɟ ɧаɩɪаɜɥɹɸɳɟɣ. 

Пɪɟɞɜаɪɢɬɟɥɶɧɨ ɜ AutoCAD ɞɨɥɠɧа ɛɵɬɶ ɩɨɫɬɪɨɟɧа ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧаɹ ɤɪɢɜаɹ ɤаɤ ɬɪаɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ. Ⱦаɥɟɟ ɧɟɨɛɯɨɞɢɦа ɩɪɨɝɪаɦɦ-
ɧаɹ ɪɟаɥɢɡаɰɢɹ ɤɢɧɟɦаɬɢɤɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɬɨɪɫа. Пɪɨɝɪаɦɦа ɩɨɫɬɪɨɟ-
ɧɢɹ 3D-ɦɨɞɟɥɢ ɬɨɪɫа ɪɟаɥɢɡɭɟɬ ɫɥɟɞɭɸɳɟɟ: 

1) ɪаɜɧɨɦɟɪɧɨɟ ɪаɡɦɟɳɟɧɢɟ ɬɨɱɟɤ ɧа ɧаɩɪаɜɥɹɸɳɟɣ. Кɨɥɢɱɟɫɬɜɨ ɬɨ-
ɱɟɤ ɨɩɪɟɞɟɥɹɟɬ ɞɢɫɤɪɟɬɧɨɫɬɶ ɦɨɞɟɥɢ, ɟɟ ɬɨɱɧɨɫɬɶ ɢ ɩɥаɜɧɨɫɬɶ аɧɢɦаɰɢɢ; 

2) ɡаɞаɧɢɟ ɧаɩɪаɜɥɟɧɢɹ ɤаɫаɧɢɹ ɤ ɧаɩɪаɜɥɹɸɳɟɣ ɤаɤ ɜɟɤɬɨɪа, ɫɨ-
ɟɞɢɧɹɸɳɟɝɨ ɞɜɟ ɪɹɞɨɦ ɪаɫɩɨɥɨɠɟɧɧɵɟ ɬɨɱɤɢ; 

3) ɩɨɫɬɪɨɟɧɢɟ ɨɬɪɟɡɤа ɨɛɪаɡɭɸɳɟɣ ɩɨ ɦɟɪɟ ɩɟɪɟɦɟɳɟɧɢɹ ɬɨɱɤɢ 
ɤаɫаɧɢɹ ɩɨ ɧаɩɪаɜɥɹɸɳɟɣ; 

4) ɩɨɫɬɪɨɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɧаɛɨɪɭ ɨɛɪаɡɭɸɳɢɯ ɢ ɤɨɦаɧɞɨɣ Loft 
ɢɥɢ ɫɞɜɢɝɨɦ ɨɛɪаɡɭɸɳɟɣ ɩɨ ɬɪаɟɤɬɨɪɢɢ ɤɨɦаɧɞɨɣ Sweep. 

Пɪɨɝɪаɦɦа ɩɨɫɬɪɨɟɧɢɹ ɬɨɪɫа ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɧаɩɪаɜɥɹɸɳɟɣ 
ɜ ɭɩɪɨɳɟɧɧɨɦ ɜаɪɢаɧɬɟ ɩɪɢɜɟɞɟɧа ɜ [5, ɫ. 204]. 

Ⱦɥɹ ɷɜɨɥɶɜɟɧɬɧɨɝɨ ɝɟɥɢɤɨɢɞа (аɧɢɦаɰɢɹ 4, ɫɦ. ɩɪɟɡɟɧɬаɰɢɨɧɧɵɣ 
ɮаɣɥ, ɫɦ. ɪɢɫ. 6, ɞ) ɫɬɪɨɢɦ ɝɟɥɢɫɭ (ɫɩɢɪаɥɶ, ɩɪɨɫɬɪаɧɫɬɜɟɧɧаɹ ɜɢɧɬɨɜаɹ 
ɥɢɧɢɹ), ɤɨɬɨɪаɹ ɩɪɟɞɭɫɦɨɬɪɟɧа ɜɨ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɋАПɊ. Паɪаɦɟɬɪɵ 
ɝɟɥɢɫɵ ɢ ɞɥɢɧа ɨɛɪаɡɭɸɳɟɣ ɞɥɹ ɧаɲɟɝɨ ɩɪɢɦɟɪа ɩɪɢɜɟɞɟɧɵ ɜ ɪаɛɨɬаɯ 
[4, ɫ. 408], [12]. Пɪɢ ɩɨɫɬɪɨɟɧɢɢ аɧɢɦаɰɢɢ ɪɟаɥɢɡɨɜаɧɵ ɜɫɟ ɪаɫɫɦɨɬɪɟɧ-
ɧɵɟ ɜɵɲɟ ɫɪɟɞɫɬɜа ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ. В аɧɢɦаɰɢɢ ɩɟɪɜɨɧаɱаɥɶɧɨ 
ɩɨɤаɡаɧɨ «ɫɤɨɥɶɠɟɧɢɟ» ɨɛɪаɡɭɸɳɟɣ ɩɨ ɝɟɥɢɫɟ, ɡаɬɟɦ ɜɪаɳɟɧɢɟ ɩɨɫɬɪɨ-
ɟɧɧɨɝɨ ɬɨɪɫа ɜɨɤɪɭɝ ɨɫɢ ɝɟɥɢɫɵ. 

Ⱦɥɹ ɜɬɨɪɨɝɨ ɬɨɪɫа ɞɨɥɠɧа ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧа ɩɪɨɫɬɪаɧɫɬɜɟɧɧаɹ 
ɤɪɢɜаɹ. В ɧаɲɟɦ ɩɪɢɦɟɪɟ [12] ɧаɩɪаɜɥɹɸɳаɹ – ɷɬɨ ɥɢɧɢɹ ɩɟɪɟɫɟɱɟɧɢɹ 
ɫɮɟɪɵ ɢ ɤɪɭɝɨɜɨɝɨ ɤɨɧɭɫа (ɪɢɫ. 4, а). Ⱦɥɹ ɟɟ ɩɨɫɬɪɨɟɧɢɹ ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ 
ɡаɞаɱɭ ɧа ɩɟɪɟɫɟɱɟɧɢɟ ɭɤаɡаɧɧɵɯ ɬɟɥ ɢ ɜɵɞɟɥɢɬɶ ɥɢɧɢɸ ɤаɤ ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɵɣ ɨɛɴɟɤɬ. Эɬɢ ɫɪɟɞɫɬɜа ɬаɤɠɟ ɢɦɟɸɬɫɹ ɜɨ ɜɫɟɯ ɋАПɊ. Ɉɛɪаɡɭɟɬɫɹ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧаɹ ɤɪɢɜаɹ 4-ɝɨ ɩɨɪɹɞɤа, ɪɟаɥɢɡɨɜаɧɧаɹ, ɤаɤ ɫɩɥаɣɧ n. 

Пɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɝɪаɦɦɵ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɨɪɫа, ɩɨ-
ɤаɡаɧɧаɹ ɜ аɧɢɦаɰɢɢ 6 (ɫɦ. ɩɪɟɡɟɧɬаɰɢɨɧɧɵɣ ɮаɣɥ, ɪɢɫ. 6, е). 
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Ɋɢɫ. 4. Ɍɨɪɫ ɨɛɳɟɝɨ ɜɢɞа 

В ɞɨɩɨɥɧɟɧɢɟ ɤ аɧɢɦаɰɢɢ ɪɟɤɨɦɟɧɞɭɟɦ ɩɨɫɬɪɨɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 
ɬɨɪɫа «ɜɪɭɱɧɭɸ». В AutoCAD’ɟ ɞɥɹ ɷɬɨɝɨ ɤ ɧаɩɪаɜɥɹɸɳɟɣ n ɞɨɛаɜɥɹɟɦ 
ɨɛɪаɡɭɸɳɭɸ m ɢ ɩɪɢɦɟɧɹɟɦ ɤɨɦаɧɞɭ Sweep (ɋɞɜɢɝ) (ɪɢɫ. 4, ɛ) [4, 12]. 
Ⱦаɥɟɟ ɦɨɠɧɨ ɢɫɫɥɟɞɨɜаɬɶ ɷɬɭ ɤɪаɫɢɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɧаɩɪɢɦɟɪ, ɩɨ-
ɫɬɪɨɢɜ ɟɟ ɫɟɱɟɧɢɹ (ɪɢɫ. 4, ɜ) ɢɥɢ ɪаɫɫɦɨɬɪɟɜ ɤаɠɞɭɸ ɩɨɥɨɜɢɧɭ ɬɨɪɫа 
ɜ ɨɬɞɟɥɶɧɨɫɬɢ (ɪɢɫ. 4, г–е). 

Каɤɨɣ ɠɟ ɬɨɪɫ ɛɟɡ ɪаɡɜɟɪɬɤɢ! ȿɟ ɩɨɫɬɪɨɟɧɢɟ ɪɟаɥɢɡɨɜаɧɨ ɫɩɟɰɢ-
аɥɶɧɨɣ ɩɪɨɝɪаɦɦɨɣ, ɤɨɬɨɪаɹ ɪаɡɛɢɜаɟɬ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɱɟɬɵɪɟɯ-
ɭɝɨɥɶɧɢɤɢ ɫɟɝɦɟɧɬɨɜ, ɨɛɪаɡɭɸɳɢɯɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɦɢ 
ɩɨɥɨɠɟɧɢɹɦɢ ɨɛɪаɡɭɸɳɟɣ m ɢ m*, ɧа ɬɪɟɭɝɨɥɶɧɢɤɢ (ɪɢɫ. 5, а). ɇаɩɪɢ-
ɦɟɪ, 1–3–4–2–1 ɪаɡɛɢɜаɟɬɫɹ ɧа 1–3–4 ɢ 1–2–4. Ɂаɬɟɦ ɬɪɟɭɝɨɥɶɧɢɤɢ ɩɨ-
ɜɨɪаɱɢɜаɸɬɫɹ (ɪаɫɤаɬɤа) ɜɨɤɪɭɝ ɨɛɳɟɝɨ ɪɟɛɪа 1–4 ɢ ɫɨɜɦɟɳаɸɬɫɹ 
ɜ ɟɞɢɧɭɸ ɩɥɨɫɤɨɫɬɶ. 

Эɜɨɥɶɜɟɧɬɧɵɣ ɝɟɥɢɤɨɢɞ ɪаɡɜɨɪаɱɢɜаɟɬɫɹ ɜ ɞɜа ɤɪɭɝɨɜɵɯ ɫɟɤɬɨɪа, 
ɨɞɢɧ ɢɡ ɧɢɯ ɩɨɤаɡаɧ ɧа ɪɢɫ. 5, ɛ. В аɧɢɦаɰɢɢ (ɫɦ. ɩɪɟɡɟɧɬаɰɢɨɧɧɵɣ ɮаɣɥ, 
аɧɢɦаɰɢɹ 5, ɫɦ. ɪɢɫ. 6, ɠ) ɩɟɪɜɨɧаɱаɥɶɧɨ ɩɨɤаɡаɧɨ ɫɦɟɳɟɧɢɟ ɜɜɟɪɯ ɨɞɧɨɣ 
ɩɨɥɨɜɢɧɵ ɬɨɪɫа, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠаɬɶ ɧаɥɨɠɟɧɢɹ ɱаɫɬɟɣ ɪаɡɜɟɪɬɤɢ.  
Ɂаɬɟɦ ɜɵɩɨɥɧɹɟɬɫɹ ɪаɫɤаɬɤа ɨɛɟɢɯ ɱаɫɬɟɣ. Ɉɤɨɧɱаɬɟɥɶɧɨ ɭɫɬаɧаɜɥɢɜаɟɬɫɹ 
ɜɢɞ, ɜ ɤɨɬɨɪɨɦ ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɨɛɪаɡɨɜаɜɲɢɟɫɹ ɞɜа ɤɪɭɝɨɜɵɯ ɫɟɝɦɟɧɬа. 
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Ɋɢɫ. 5. Ɋаɡɜɟɪɬɤа ɬɨɪɫа 

Ɂɧаɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɥɨɠɧɵɣ ɜɢɞ ɢɦɟɟɬ ɪаɡɜɟɪɬɤа ɬɨɪɫа ɨɛɳɟɝɨ ɜɢɞа. Вɨ 
ɢɡɛɟɠаɧɢɟ ɧаɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧа ɪаɡɜɟɪɬɤа ɬɨɥɶɤɨ ɨɞɧɨɣ ɟɝɨ ɱаɫɬɢ (ɪɢɫ. 5, ɜ). 

ɇа ɪɢɫ. 6 ɩɪɢɜɟɞɟɧа ɫɜɨɞɧаɹ ɬаɛɥɢɰа, ɫɨɞɟɪɠаɳаɹ ɤаɞɪɵ ɪаɫɫɦɨɬ-
ɪɟɧɧɵɯ аɧɢɦаɰɢɣ. 

 

Ɋɢɫ. 6. ɋɜɨɞɧаɹ ɬаɛɥɢɰа аɧɢɦаɰɢɣ 
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ȼыɜɨɞы: 

1. ɋɨɡɞаɧɢɟ аɧɢɦаɰɢɣ ɬɪɟɛɭɟɬ «ɝɥɭɛɨɤɨɝɨ ɩɨɝɪɭɠɟɧɢɹ» ɜ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɣ аɥɝɨɪɢɬɦ ɨɬɨɛɪаɠаɟɦɨɣ ɦɨɞɟɥɢ, ɪаɡɪаɛɨɬɤɢ ɫɩɟɰɢаɥɶɧɵɯ аɥ-
ɝɨɪɢɬɦɨɜ, ɪɟаɥɢɡɭɸɳɢɯ ɤɢɧɟɦаɬɢɤɭ ɮɨɪɦɢɪɨɜаɧɢɹ ɦɨɞɟɥɢ, ɜɥаɞɟɧɢɹ 
ɨɫɧɨɜаɦɢ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ. 

2. ɇаɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɪɟɲɟɧɢɸ ɡаɞаɱ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨ-
ɜаɧɢɹ ɢ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ ɞɥɹ ɤаɮɟɞɪ ɝɪаɮɢɤɢ ɹɜɥɹɟɬɫɹ AutoLisp ɜ ɫɪɟɞɟ 
ɩаɤɟɬа AutoCAD. 

3. Пɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɬɨɱɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 3d-аɧɢɦаɰɢɣ 
ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫ-
ɫа ɤаɮɟɞɪ ɝɪаɮɢɤɢ ɢ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɢɯ ɪаɡɜɢɬɢɹ. 

4. Пɨɥɭɱɟɧɵ ɮаɣɥɵ аɧɢɦаɰɢɣ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɤаɱɟɫɬɜɟ ɩɪɟɡɟɧɬа-
ɰɢɢ ɤ ɞɨɤɥаɞɭ. 
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ɋȿɄɐИə «ɆȿɌɈȾИɄА И ɉɊАɄɌИɄА ɊȿАɅИɁАɐИИ 
ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄɈɃ ɉɈȾȽɈɌɈȼɄИ 

ɋɌɍȾȿɇɌɈȼ» 

 
 
Ʉ ȼɈɉɊɈɋɍ Ɉ ɉɊИɆȿɇȿɇИИ ɄɈɇɋɌɊɍИɊɈȼАɇИə  

ɉɈ ɉɊИɇɐИɉИАɅɖɇɈɃ ɋɏȿɆȿ ȼ ɐИɄɅȿ  

ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄɈɃ 

Аɛɪɨɫɢɦɨɜ ɋɟɪɝɟɣ ɇɢɤɨɥɚɟɜɢɱ,  

Ɋɵɛɢɧ Ȼɨɪɢɫ Иɜɚɧɨɜɢɱ 

Ȼɚɥɬɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ȼɈȿɇɆȿɏ» 

ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Пɨɤаɡаɧа ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɩɨ ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɨɞɧɨɣ ɢɡ ɮɨɪɦ ɡаɞаɧɢɣ (ɩɪɨɟɤɬɨɜ) ɩɨ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɸ. 
В ɭɫɥɨɜɢɹɯ ɪɹɞа ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ ɮɨɪɦɢɪɭɸɬɫɹ ɢɧɢɰɢаɬɢɜа ɢ ɬɟɯɧɢɱɟɫɤаɹ ɮаɧɬа-
ɡɢɹ, ɭɦɟɧɢɟ ɩɨɥɶɡɨɜаɬɶɫɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦɢ ɛɢɛɥɢɨɬɟɤаɦɢ ɫ ɨɩɨɪɨɣ ɧа ɩɪɨɬɨɬɢɩɵ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɨɧɫɬɪɭɢɪɨɜаɧɢɟ, ɩɪɢɧɰɢɩɢаɥɶɧаɹ ɫɯɟɦа, ɛɢɛɥɢɨɬɟɤɢ ɫɬаɧ-
ɞаɪɬɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɧɢɮɢɰɢɪɨɜаɧɧɵɟ ɷɥɟɦɟɧɬɵ, ɩɪɨɬɨɬɢɩɵ. 

 
 

ON DESIGN ENGINEERING BASED ON SCHEMATIC  

DIAGRAM IN THE FRAMEWORK OF GEOMETRIC  

AND GRAPHICAL TRAINING CYCLE 

Abrosimov Sergey Nikolaevich, 

Ribin Boris Ivanovich 

Baltic State Technical University «VOENMEH» 

named after D.F. Ustinov 

Feasibility of using one of types of design engineering tasks (projects) within the 
framework of the geometric and graphical training process is demonstrated. Some existing 
uncertainties awake initiative and technical imagination, the ability of referencing to engi-
neering libraries relying on prototypes.  

Keywords: design engineering, schematic diagram, libraries of standard elements, 
unified elements, prototypes. 

 

В ɭɫɥɨɜɢɹɯ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɩɪɢ ɩɨɞɝɨɬɨɜ-
ɤɟ ɫɩɟɰɢаɥɢɫɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɪɢɟɧɬɢɪɨɜаɬɶɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧа ɬɭ ɱаɫɬɶ 
ɨɛɭɱаɟɦɵɯ, ɤɨɬɨɪɵɟ ɩɪɢɲɥɢ ɜ ɜɵɫɲɭɸ ɲɤɨɥɭ ɡа ɡɧаɧɢɹɦɢ ɢ ɧаɜɵɤаɦɢ 
ɢ ɜɢɞɹɬ ɫɟɛɹ ɜ ɛɭɞɭɳɟɦ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɫɪɟɞɟ. Каɤ ɩɪаɜɢɥɨ, ɷɬа ɱаɫɬɶ ɫɬɭ-
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ɞɟɧɱɟɫɬɜа (ɩɨ ɧаɲɢɦ ɨɰɟɧɤаɦ 30–50 %) ɡаɢɧɬɟɪɟɫɨɜаɧа ɜ ɜɵɩɨɥɧɟɧɢɢ 
ɡаɞаɧɢɣ, ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɟаɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɪаɡɪаɛɨɬɤаɦ. ɂɡ 
ɡɧаɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜа ɜɨɡɦɨɠɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ [1] 
ɨɫɨɛɨɟ ɦɟɫɬɨ ɡаɧɢɦаɸɬ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪаɡɪаɛɨɬɤɢ ɫɨ ɡɧаɱɢɬɟɥɶɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɧаɱаɥɶɧɵɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɟɣ. Кɫɬаɬɢ ɫɤаɡаɬɶ, ɷɬɨ ɛɵɜаɟɬ ɜ 
ɪɟаɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɩɪаɤɬɢɤɢ ɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Цɟɥɟɜаɹ ɮɭɧɤɰɢɹ ɬаɤɢɯ ɪаɛɨɬ ɡаɤɥɸɱаɟɬɫɹ ɜ ɪаɡɜɢɬɢɢ ɭ ɫɬɭɞɟɧɬɨɜ 
ɢɧɢɰɢаɬɢɜɵ, ɬɟɯɧɢɱɟɫɤɨɣ ɮаɧɬаɡɢɢ, ɭɦɟɧɢɹ ɩɨɥɶɡɨɜаɬɶɫɹ ɤɨɧɫɬɪɭɤɬɨɪ-
ɫɤɢɦɢ ɛɢɛɥɢɨɬɟɤаɦɢ ɢ ɨɪɢɟɧɬɢɪɨɜаɬɶɫɹ ɜ ɢɦɟɸɳɢɯɫɹ ɩɪɨɬɨɬɢɩаɯ. 

Каɤ ɭɠɟ ɨɬɦɟɱаɥɨɫɶ ɜɵɲɟ, ɬаɤɢɟ ɡаɞаɧɢɹ ɰɟɥɟɫɨɨɛɪаɡɧɨ ɩɪɟɞɥаɝаɬɶ 
ɫɬɭɞɟɧɬаɦ, ɭɫɩɟɜаɸɳɢɦ ɢ ɩɪɨɹɜɥɹɸɳɢɦ ɢɧɬɟɪɟɫ ɤ ɬаɤɨɣ ɪаɛɨɬɟ ɫ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦ ɭɦɟɧɶɲɟɧɢɟɦ ɨɛɴɟɦа ɩɨ ɨɫɧɨɜɧɨɦɭ ɭɱɟɛɧɨɦɭ ɩɥаɧɭ. 

Пɪɢɫɬɭɩаɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡаɞа-
ɧɢɸ, ɫɨɞɟɪɠаɳɟɦɭ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɢ ɨɫɧɨɜɧɵɟ ɩаɪаɦɟɬɪɵ ɛɭɞɭɳɟ-
ɝɨ ɢɡɞɟɥɢɹ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɟɩɨɞаɜаɬɟɥɹ (ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɩɪɨɟɤɬа) ɨɩɪɟɞɟɥɢɬɶ ɧаɡɧаɱɟɧɢɟ ɢ ɨɛɥаɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɭɫɬɪɨɣɫɬɜа ɢ ɟɝɨ ɩɪɟɞɜаɪɢɬɟɥɶɧɵɟ ɝаɛаɪɢɬɧɵɟ ɪаɡɦɟɪɵ, ɬ.ɟ. ɩɪɨɜɨɞɢɬɫɹ 
ɧаɱаɥɶɧаɹ ɪаɡɪаɛɨɬɤа ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɱɟɪɬɟɠа. Ɍаɤɠɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɜɧɟɲɧɢɟ ɫɜɹɡɢ (ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɦаɝɢɫɬɪаɥɢ, ɦɟɫɬа ɤɪɟɩɥɟɧɢɹ ɢ ɧɟɤɨɬɨ-
ɪɵɟ ɞɪɭɝɢɟ ɞаɧɧɵɟ) ɪаɡɪаɛаɬɵɜаɟɦɨɝɨ ɢɡɞɟɥɢɹ. 

ɇа ɞаɧɧɨɦ ɭɪɨɜɧɟ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɧɟ ɩɪɨɜɨɞɹɬɫɹ ɩɪɨɱɧɨɫɬɧɵɟ 
ɪаɫɱɟɬɵ (ɩɨ ɩɨɧɹɬɧɵɦ ɩɪɢɱɢɧаɦ), а ɢɫɯɨɞɹɬ ɢɡ ɪаɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪаɡ-
ɪаɛɨɬɨɤ (ɩɪɨɬɨɬɢɩɨɜ), ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɨɛɪаɡɰɨɜ 
(ɪɢɫ. 1), а ɬаɤɠɟ ɜ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ аɥɶɛɨɦаɯ (ɨɬɪаɫɥɟɜɵɟ аɥɶɛɨɦɵ) 
ɢ ɛɢɛɥɢɨɬɟɤаɯ ɫɬаɧɞаɪɬɧɵɯ ɢɡɞɟɥɢɣ (ɪɢɫ. 2). Ɂɧаɱɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɡаɧɢɦа-
ɟɬ ɪаɛɨɬа ɫ ɪɭɤɨɜɨɞɹɳɢɦɢ ɦаɬɟɪɢаɥаɦɢ, ɧаɩɪɢɦɟɪ [5], ɢ ɫɩɪаɜɨɱɧɵɦɢ 
ɩɨɫɨɛɢɹɦɢ [4, 6]. Вɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɨɛɪаɬɧɨɝɨ ɢɧɠɢɧɢɪɢɧɝа [3]. 

Пɪɢ ɷɬɨɦ ɩɪɢɯɨɞɢɬɫɹ ɪɟɲаɬɶ ɲɢɪɨɤɢɣ ɤɪɭɝ ɡаɞаɱ, а ɢɦɟɧɧɨ: 
♦ ɤаɤɢɟ ɫɨɫɬаɜɥɹɸɳɢɟ ɱаɫɬɢ ɢɡɞɟɥɢɹ (ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ) ɜɡаɢɦɨ-

ɞɟɣɫɬɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɤаɤɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɧɢ ɢɦɟɸɬ; 
♦ ɤаɤɨɣ ɯаɪаɤɬɟɪ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɢɦɟɸɬ ɫɨɫɬаɜɥɹɸɳɢɟ ɱаɫɬɢ 

ɢɡɞɟɥɢɹ (ɩɨɞɜɢɠɧɵɟ, ɧɟɩɨɞɜɢɠɧɵɟ, ɪаɡɛɨɪɧɵɟ, ɧɟɪаɡɛɨɪɧɵɟ ɢ ɬ.ɩ.); 
♦ ɧа ɤаɤɢɟ ɤаɱɟɫɬɜɟɧɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧ-

ɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ (ɬɨɱɧɨɫɬɶ ɫɨɩɪɹɠɟɧɢɹ, 
ɩаɪаɦɟɬɪɵ ɲɟɪɨɯɨɜаɬɨɫɬɢ ɢ ɬ.ɩ.); 

♦ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɭɧɢɮɢɰɢɪɨɜаɧɧɵɯ ɢ ɫɬаɧɞаɪɬ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ; 

♦ ɪɟɲɟɧɢɟ ɤɨɦɩɥɟɤɫа ɜɨɩɪɨɫɨɜ ɩɨ ɫɨɛɢɪаɟɦɨɫɬɢ ɢɡɞɟɥɢɹ; 
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Ɋɢɫ. 1. ɂɡɝɨɬɨɜɥɟɧɧɵɟ ɨɛɪаɡɰɵ ɢɡɞɟɥɢɣ (ɩɪɨɬɨɬɢɩɵ) 

 

Ɋɢɫ. 2. ɋɬаɧɞаɪɬɧɵɟ ɢɡɞɟɥɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ  
ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɢ 

♦ ɨɰɟɧɤа ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɪɧɢɡаɰɢɢ ɞɟɬаɥɟɣ ɢ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ 
ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤа ɪаɛɨɬɵ, ɭɦɟɧɶɲɟɧɢɹ ɦаɫɫɵ, ɢɡɦɟɧɟɧɢɹ ɦаɪɤɢ 
ɦаɬɟɪɢаɥа ɢ ɬ.ɩ.; 

♦ ɩɪɨɜɟɞɟɧɢɟ аɧаɥɢɡа ɩɨ ɫɢɥɨɜɨɦɭ ɜɡаɢɦɨɞɟɣɫɬɜɢɸ ɤɨɧɬаɤɬɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ; 

♦ ɜɨɡɦɨɠɧɵɣ ɭɱёɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɞɟɬаɥɟɣ; 

♦ ɨɰɟɧɤа ɯаɪаɤɬɟɪа ɢ ɭɫɥɨɜɢɣ ɢɡɧɨɫа, ɜɥɢɹɸɳɟɝɨ ɧа ɪаɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɞɟɬаɥɟɣ ɢ ɜ ɰɟɥɨɦ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ; 

♦ аɧаɥɢɡ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ аɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɢɥɢ 
аɧɬɢɤɨɪɪɨɡɢɣɧɵɯ ɩɨɤɪɵɬɢɣ; 

♦ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɦаɡɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɬɢɩ ɫɦаɡɤɢ ɢ ɭɫɥɨɜɢɹ ɟё 
ɩɨɞаɱɢ ɜ ɡɨɧɭ ɬɪɟɧɢɹ. 

Ⱦаɧɧɵɣ ɩɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɯɨɞɢɬɫɹ ɪɟɲаɬɶ (ɨɧ ɜ ɡɧаɱɢ-
ɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɜɹɡаɧ ɫ ɝɟɨɦɟɬɪɢɟɣ ɤаɤ ɨɬɞɟɥɶɧɵɯ ɞɟɬаɥɟɣ, ɬаɤ ɢ ɜɫɟɣ 
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ɤɨɧɫɬɪɭɤɰɢɢ), ɦɨɠɟɬ ɛɵɬɶ ɪаɫɲɢɪɟɧ ɢɥɢ ɭɬɨɱɧёɧ ɢ ɞаɠɟ ɦɨɠɟɬ ɨɤаɡаɬɶɫɹ 
ɡа ɩɪɟɞɟɥаɦɢ ɨɛɥаɫɬɢ ɡɧаɧɢɣ ɤɨɧɤɪɟɬɧɵɯ ɨɛɭɱаɟɦɵɯ, ɧɨ ɷɬɨ ɧɟ ɡɧаɱɢɬ, ɱɬɨ 
ɷɬɢ ɜɨɩɪɨɫɵ ɧɟ ɫɥɟɞɭɟɬ ɫɬаɜɢɬɶ ɢɥɢ ɢɯ ɨɛɝɨɜаɪɢɜаɬɶ. 

В ɡɧаɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɪɟɲɟɧɢɟ ɲɢɪɨɤɨɝɨ ɤɪɭɝа ɩɨɫɬаɜɥɟɧɧɵɯ 
ɜɨɩɪɨɫɨɜ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɛаɡɵ ɡɧаɧɢɣ ɩɨ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ 
ɪаɡɪаɛɨɬɤаɦ ɜ ɞаɧɧɨɣ ɨɛɥаɫɬɢ (ɪɢɫ. 3). 

 

Ɋɢɫ. 3. Пɪɢɦɟɪɵ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɟɲɟɧɢɣ,  
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪаɡɪаɛɨɬɤаɯ 

ɍɤаɡаɧɧɵɟ ɪаɛɨɬɵ, ɧɨ ɜ ɛɨɥɶɲɟɦ ɨɛɴёɦɟ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɢ ɜ 
ɪаɦɤаɯ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ [2], а ɬаɤɠɟ ɜ ɭɫɥɨɜɢɹɯ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɬɪɭɞа. 

ɇа ɪɢɫ. 4 ɩɪɢɜɟɞɟɧа ɬɟɯɧɨɥɨɝɢɱɟɫɤаɹ ɰɟɩɨɱɤа ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɢɹ ɪаɡɪаɛɨɬɤɢ ɞɥɹ ɫаɦɨɝɨ ɩɪɨɫɬɨɝɨ ɡаɞаɧɢɹ (ɨɛɪаɬɧɵɣ ɤɥаɩаɧ). 

Пɪɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɢ ɢ ɪɟɲɟɧɢɢ ɡɧаɱɢɬɟɥɶɧɨɣ ɱаɫɬɢ ɭɤаɡаɧɧɵɯ 
ɜɵɲɟ ɜɨɩɪɨɫɨɜ ɢɦɟɟɬ ɫɦɵɫɥ ɢɫɩɨɥɶɡɨɜаɬɶ CAD-ɬɟɯɧɨɥɨɝɢɢ. 

В ɡаɤɥɸɱɟɧɢɟ ɫɥɟɞɭɟɬ ɫɤаɡаɬɶ, ɱɬɨ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɟ ɩɨ ɫɯɟɦɟ, ɜ ɪаɦ-
ɤаɯ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа, ɨɬɧɨɫɢɬɫɹ ɤ ɤаɬɟɝɨɪɢɢ «ɬɹɠёɥɵɯ», ɨɞɧаɤɨ, ɩɨ ɦɧɟ-
ɧɢɸ аɜɬɨɪɨɜ, ɹɜɥɹɟɬɫɹ ɩɨɥɟɡɧɵɦ ɢ ɜɵɡɵɜаɸɳɢɦ ɢɧɬɟɪɟɫ ɤ ɬɟɯɧɢɤɟ. 

 
Ɋɢɫ. 4. Пɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɪаɡɪаɛɨɬɤɢ ɷɥɟɦɟɧɬа 

 ɩɧɟɜɦɨɝɢɞɪɨаɩɩаɪаɬɭɪɵ (ɨɛɪаɬɧɨɝɨ ɤɥаɩаɧа) 
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В ɭɫɥɨɜɢɹɯ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 
ɫɩɟɰɢаɥɢɫɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɪɢɟɧɬɢɪɨɜаɬɶɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧа ɬɭ ɱаɫɬɶ ɨɛɭ-
ɱаɟɦɵɯ, ɤɨɬɨɪɵɟ ɩɪɢɲɥɢ ɜ ɜɵɫɲɭɸ ɲɤɨɥɭ ɡа ɡɧаɧɢɹɦɢ ɢ ɧаɜɵɤаɦɢ ɢ ɜɢ-
ɞɹɬ ɫɟɛɹ ɜ ɛɭɞɭɳɟɦ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɫɪɟɞɟ. Каɤ ɩɪаɜɢɥɨ, ɷɬа ɱаɫɬɶ ɫɬɭɞɟɧɱɟ-
ɫɬɜа (ɩɨ ɧаɲɢɦ ɨɰɟɧɤаɦ, 30–50 %) ɡаɢɧɬɟɪɟɫɨɜаɧа ɜ ɜɵɩɨɥɧɟɧɢɢ ɡаɞаɧɢɣ, 
ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɟаɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɪаɡɪаɛɨɬɤаɦ. ɂɡ ɡɧаɱɢɬɟɥɶɧɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜа ɜɨɡɦɨɠɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ [1] ɨɫɨɛɨɟ ɦɟɫɬɨ 
ɡаɧɢɦаɸɬ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪаɡɪаɛɨɬɤɢ ɫɨ ɡɧаɱɢɬɟɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧа-
ɱаɥɶɧɵɯ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɟɣ. Кɫɬаɬɢ ɫɤаɡаɬɶ, ɷɬɨ ɛɵɜаɟɬ ɜ ɪɟаɥɶɧɵɯ ɭɫɥɨ-
ɜɢɹɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɩɪаɤɬɢɤɢ ɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Цɟɥɟɜаɹ ɮɭɧɤɰɢɹ ɬаɤɢɯ ɪаɛɨɬ ɡаɤɥɸɱаɟɬɫɹ ɜ ɪаɡɜɢɬɢɢ ɭ ɫɬɭɞɟɧɬɨɜ 
ɢɧɢɰɢаɬɢɜɵ, ɬɟɯɧɢɱɟɫɤɨɣ ɮаɧɬаɡɢɢ, ɭɦɟɧɢɹ ɩɨɥɶɡɨɜаɬɶɫɹ ɤɨɧɫɬɪɭɤɬɨɪ-
ɫɤɢɦɢ ɛɢɛɥɢɨɬɟɤаɦɢ ɢ ɨɪɢɟɧɬɢɪɨɜаɬɶɫɹ ɜ ɢɦɟɸɳɢɯɫɹ ɩɪɨɬɨɬɢɩаɯ. 
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3D-ɉȿɑАɌɖ ɄАɄ ɋɈɋɌАȼɅəɘɓАə  

ɑАɋɌɖ ɍɑȿȻɇɈȽɈ ɉɊɈɐȿɋɋА  

ɉɈ ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄИɆ ȾИɋɐИɉɅИɇАɆ 

Аɛɪɨɫɢɦɨɜ ɋɟɪɝɟɣ ɇɢɤɨɥɚɟɜɢɱ, 

Ɍɢɯɨɧɨɜ-Ȼɭɝɪɨɜ Ⱦɦɢɬɪɢɣ ȿɜɝɟɧɶɟɜɢɱ 

Ȼɚɥɬɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ȼɈȿɇɆȿɏ» 

ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Ɋаɫɫɦаɬɪɢɜаɟɬɫɹ ɨɞɧа ɢɡ ɜɨɡɦɨɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟаɥɢɡаɰɢɣ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɩɪɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢаɥɢɫɬɨɜ. 
Ɉɬɦɟɱаɟɬɫɹ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ 3D-ɩɟɱаɬɢ ɧа ɪаɡɧɵɯ ɷɬаɩаɯ ɨɛɭɱɟɧɢɹ.  

Ʉɥɸɱеɜые ɫɥɨɜа: 3D-ɩɟɱаɬɶ, ɢɧɠɟɧɟɪɧаɹ ɝɟɨɦɟɬɪɢɹ, аɞɞɢɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɫɥаɣɫɢɧɝ. 

 
 

3D-PRINTING AS A COMPONENT OF GEOMETRIC  

AND GRAPHICAL DISCIPLINES TRAINING COURSE 

Abrosimov Sergey Nikolaevich,  

Tikhonov-Bugrov Dmitrii Evgenievich 

Baltic State Technical University «VOENMEH» 

named after D.F. Ustinov 

One of possible engineering methods to enhance efficiency of teaching and learning 
process in the framework of geometric and graphical training course for specialists is consid-
ered. Feasibility of using 3D-printing for various training stages is pointed out.  

Keywords: 3D-printing, engineering geometry, additive technologies, slicing. 
 
 

ɋɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɩɨ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɦ 
ɞɢɫɰɢɩɥɢɧаɦ ɫɬɪɨɢɬɫɹ ɤаɤ ɧа ɢɫɩɨɥɶɡɨɜаɧɢɢ ɧɨɜɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɩɪɢɟɦɨɜ, ɬаɤ ɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

К ɧɢɦ ɨɬɧɨɫɹɬɫɹ CNC-ɬɟɯɧɨɥɨɝɢɢ ɢ, ɜ ɱаɫɬɧɨɫɬɢ, 3D-ɩɟɱаɬɶ. Ɉɫɨ-
ɛɟɧɧɨɫɬɶɸ 3D-ɩɟɱаɬɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬаɥɶɧɵɯ CNC-ɬɟɯ-
ɧɨɥɨɝɢɣ ɜ ɧɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɧɰɢɩ ɩɨɫɥɨɣɧɨɝɨ (аɞɞɢɬɢɜɧɨɝɨ) ɧаɪа-
ɳɢɜаɧɢɹ ɦɨɞɟɥɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨɩɪɨɫаɦ ɩɪɢɦɟɧɟɧɢɹ 3D-ɩɟɱаɬɢ ɜ ɨɛɪаɡɨ-
ɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɭɠɟ ɩɨɫɜɹɳɟɧɨ ɡɧаɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪаɛɨɬ (ɧа-
ɩɪɢɦɟɪ, [1, 2, 5–10]). Ɉɞɧаɤɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɤɨɧɤɪɟɬ-
ɧɵɯ ɞɢɫɰɢɩɥɢɧаɯ ɧɟɡɧаɱɢɬɟɥɶɧɨ. Эɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɬɪɭɞɧɨɫɬɹɦɢ, ɫɜɹɡаɧɧɵɦɢ ɫ ɦаɬɟɪɢаɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ɢ ɨɛɫɥɭɠɢɜаɧɢɟɦ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɤаɮɟɞɪ. 
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Мɧɨɝɨɨɛɪаɡɢɟ ɬɟɯɧɨɥɨɝɢɣ 3D-ɩɟɱаɬɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɩɪɟɞɨɫ-
ɬаɜɥɹɟɬ ɲɢɪɨɤɢɣ ɢɯ ɜɵɛɨɪ, ɫ ɞɪɭɝɨɣ – ɧаɤɥаɞɵɜаɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪа-
ɧɢɱɟɧɢɹ ɧа ɢɯ ɩɪаɤɬɢɱɟɫɤɢɟ ɪɟаɥɢɡаɰɢɢ. 

ɋɪɟɞɢ ɢɡɜɟɫɬɧɵɯ ɫɟɝɨɞɧɹ ɪаɡɧɨɜɢɞɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɣ 3D-ɩɟɱаɬɢ: 
FDM (Fused Deposition Modeling), SLA (Stereo Lithography), SGC (Solid 
Ground Curing), SLS (Selective Laser Sintering), LOM (Laminated Object 
Manufacturing), DSPC (Direct Shell Production Casting), MJM (Multi-Jet 
Modeling), Polyjet, Polyjet Matrix, ɩɟɪɜаɹ ɢɡ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜа-
ɧа ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɭɱɟɛɧɨɦ ɩɨɞɪаɡɞɟɥɟɧɢɢ, ɬ.ɟ. ɧа ɤаɮɟɞɪɟ, ɨɫɬаɥɶ-
ɧɵɟ – ɜ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɥаɛɨɪаɬɨɪɢɹɯ ɢɥɢ ɜ ɮаɛɥаɛаɯ [3, 4]. 

FDM-ɩɟɱаɬɶ, ɬ.ɟ. ɩɨɥɭɱɟɧɢɟ ɫɥɨɟɜ ɢɡ ɩɨɥɢɦɟɪɧɨɣ ɧɢɬɢ ɬɟɪɦɨɩɥа-
ɫɬɢɤа ɩɭɬɟɦ ɝɨɪɹɱɟɣ ɷɤɫɬɪɭɡɢɢ, ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɧаɢɛɨɥɟɟ ɞɨɫɬɭɩɧɨɣ. 
ɋɪɟɞɢ ɨɫɧɨɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɷɬɨɣ ɪаɡɧɨɜɢɞɧɨɫɬɢ ɩɟɱаɬɢ ɦɨɠɧɨ ɜɵɞɟ-
ɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

♦ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɞɨɫɬаɬɨɱɧɨ ɤɨɦɩаɤɬɧɵɯ ɩɟɱаɬаɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɧɟ 
ɬɪɟɛɭɸɳɢɯ ɫɩɟɰɢаɥɶɧɵɯ ɡɧаɧɢɣ ɢ ɧаɜɵɤɨɜ ɩɨ ɭɫɬаɧɨɜɤɟ ɢ ɷɤɫɩɥɭаɬаɰɢɢ; 

♦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤаɹ (ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɭɫɬɪɨɣɫɬɜаɦɢ, ɢɫɩɨɥɶ-
ɡɭɸɳɢɦɢ ɞɪɭɝɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɤаɤ ɫаɦɢɯ 
ɭɫɬɪɨɣɫɬɜ, ɬаɤ ɢ ɪаɫɯɨɞɧɵɯ ɦаɬɟɪɢаɥɨɜ; 

♦ ɫаɦ ɩɪɢɧɰɢɩ ɩɟɱаɬɢ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɵɦ ɢ ɬɟɯɧɨɥɨɝɢɱɧɵɦ, ɧɟ 
ɬɪɟɛɭɸɳɢɦ ɫɩɟɰɢаɥɶɧɵɯ ɦɟɫɬ ɭɫɬаɧɨɜɤɢ; 

♦ ɨɬɤɪɵɬɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ, ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɟё ɫɨɜɟɪɲɟɧɫɬɜɨɜа-
ɧɢɹ ɢ ɦɨɞɢɮɢɤаɰɢɢ (ɜɨɡɦɨɠɧɨɫɬɶ ɫɛɨɪɤɢ ɩɟɱаɬаɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜа ɢɡ 
ɝɨɬɨɜɨɝɨ ɤɨɧɫɬɪɭɤɬɨɪа ɢɥɢ ɧаɛɨɪа ɤɨɦɩɨɧɟɧɬɨɜ). 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɞɟɪɠаɬɟɥɶɧɨɣ ɱаɫɬɢ 3D-ɩɟɱаɬɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɦаɬɟɪɢаɥɶɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɪаɡɪаɛɨɬаɧɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɥɢ 
ɢɡɞɟɥɢɹ ɹɜɥɹɟɬɫɹ ɧаɝɥɹɞɧɵɦ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɩɪаɜɢɥɶɧɨɫɬɢ ɜɵɛɪаɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɢ ɜɢɡɭаɥɢɡаɰɢɟɣ ɧаɩɪаɜɥɟɧɢɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ. В ɷɬɨɦ ɩɪɨ-
ɰɟɫɫɟ ɞɨɥɠɧɨɟ ɦɟɫɬɨ ɨɬɜɨɞɢɬɫɹ ɭɱɟɛɧɵɦ ɰɟɥɹɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɜ ɩɨɥɧɨɣ 
ɦɟɪɟ ɨɫɨɡɧаɬɶ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬаɬ. 

ɋɥɟɞɭɟɬ ɧаɩɨɦɧɢɬɶ ɨ ɦаɫɫɢɜɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢɧɠɟɧɟɪɧɵɯ ɡɧа-
ɧɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɫɢɫɬɟɦɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ (ɪɢɫ. 1). 
Каɤ ɢɡɜɟɫɬɧɨ, ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ ɛаɡɨɜɭɸ ɝɟɨɦɟɬɪɢɸ, 
ɧɨɪɦаɬɢɜɵ ɪаɡɪаɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɤɨɦɩɶɸɬɟɪɧɭɸ 
ɩɨɞɞɟɪɠɤɭ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɍɪɨɜɟɧɶ 
ɩɨɥɭɱаɟɦɵɯ ɡɧаɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɧɹɬɧɵɦɢ ɢ ɱаɫɬɨ ɰɢɬɢɪɭɟɦɵɦɢ 
ɩɪɢɱɢɧаɦɢ. В ɫɥɭɱаɟ ɧɨɪɦаɥɶɧɨɝɨ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɛаɡɨɜаɹ ɝɟɨɦɟɬɪɢɹ 
ɩɪɟɞɩɨɥаɝаɟɬ ɢɡɭɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɢɯ ɤɨɦɩɨɡɢɰɢɣ ɤаɤ ɨɫɧɨɜɵ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. 
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Ɋɢɫ. 1. ɍɪɨɜɟɧɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢɧɠɟɧɟɪɧɵɯ ɡɧаɧɢɣ 

В ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɨɦɩɶɸɬɟɪɧɵɟ ɪɟаɥɢɡаɰɢɢ ɭɠɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬ-
ɜɨɜаɬɶ ɩɪɢ ɪаɫɫɦɨɬɪɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɡаɞаɱ ɛаɡɨɜɨɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɱаɫɬɢ ɞɢɫɰɢɩɥɢɧɵ (ɪɢɫ. 2). Кɨɧɟɱɧɨ, ɧа ɷɬɨɦ ɭɪɨɜɧɟ 
ɩɨɥɭɱɟɧɢɟ ɪɟɡɭɥɶɬаɬа ɫ ɩɨɦɨɳɶɸ 3D-ɩɟɱаɬɢ ɧɨɫɢɬ ɱɢɫɬɨ ɭɱɟɛɧɵɣ 
ɯаɪаɤɬɟɪ. 

 

Ɋɢɫ. 2. Пɪаɤɬɢɱɟɫɤаɹ ɪɟаɥɢɡаɰɢɹ ɫɪɟɞɫɬɜаɦɢ 3D-ɩɟɱаɬɢ 
 ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɡаɦɵɫɥɨɜ 
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ɇɨɪɦаɬɢɜɧаɹ ɱаɫɬɶ ɪаɡɪаɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɞаёɬ 
ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɤɨɦɩɥɟɤɬɟ ɞɨɤɭɦɟɧɬаɰɢɢ, ɢɯ ɫɨɫɬаɜɟ ɢ ɫɨɞɟɪɠаɧɢɢ. 
Ɉɞɧаɤɨ ɭɠɟ ɢ ɡɞɟɫɶ, ɩɪɢ ɪаɡɪаɛɨɬɤɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, 
ɜɫɬɪɟɱаɸɬɫɹ ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɜ ɪɹɞɟ ɫɥɭɱаɟɜ ɰɟɥɟɫɨɨɛ-
ɪаɡɧɨ ɪɟɲаɬɶ ɧɟ ɬɨɥɶɤɨ ɫɪɟɞɫɬɜаɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɥɟɪа, ɧɨ 
ɢ ɧаɬɭɪɧɨɣ ɜɢɡɭаɥɢɡаɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɩɪɢ 3D-ɩɟɱаɬɢ. Ɍɨ, ɱɬɨ ɤаɫаɟɬɫɹ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪаɡɪаɛɨɬɨɤ, ɢɯ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɬɪɟɬɶɟɣ ɢ ɫаɦɨɣ ɫɟɪɶ-
ёɡɧɨɣ ɱаɫɬɢ ɞɢɫɰɢɩɥɢɧɵ «ɂɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа», ɤɨɬɨɪɭɸ ɫɟɝɨɞɧɹ ɧа-
ɡɵɜаɸɬ «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа», ɨɬɞаɜаɹ, ɩɨ-ɜɢɞɢɦɨɦɭ, 
ɞɨɥɠɧɨɟ ɤɨɦɩɶɸɬɟɪɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ. 

Пɪɨɞɨɥɠɟɧɢɟɦ ɷɬɨɣ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɟɬɫɹ «Вɜɟɞɟɧɢɟ ɜ аɜɬɨɦаɬɢ-
ɡɢɪɨɜаɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ», ɢɥɢ «Ɉɫɧɨɜɵ ɋАПɊ», ɝɞɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 
ɪɟаɥɢɡɭɸɬɫɹ ɪаɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɡɧаɧɢɹ ɢ ɧаɜɵɤɢ, ɡɧаɧɢɹ 
ɫɬаɧɞаɪɬɨɜ ȿɋКȾ ɢ ɭɦɟɧɢɟ ɢɦɢ ɩɨɥɶɡɨɜаɬɶɫɹ. ɇɟɫɨɦɧɟɧɧɨ, ɩɪɢ ɤɨɧɫɬ-
ɪɭɢɪɨɜаɧɢɢ, ɢɫɩɨɥɶɡɭɹ ɢɧɫɬɪɭɦɟɧɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɥɟɪа, ɭɠɟ 
ɜ ɡɧаɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɛɟɝаɬɶ ɤ 3D-ɩɟɱаɬɢ (ɫɦ. ɪɢɫ. 2). 

ɋаɦа ɬɟɯɧɨɥɨɝɢɹ 3D-ɩɟɱаɬɢ ɢɦɟɟɬ ɰɟɥɵɣ ɪɹɞ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɤɨɬɨ-
ɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜаɬɶ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɡаɞаɧɢɹ (G-ɤɨɞа). ɂɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦаɰɢɟɣ ɹɜɥɹɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɦɨɞɟɥɶ, ɩɨɥɭɱɟɧɧаɹ ɩɪаɤɬɢɱɟɫɤɢ 
ɥɸɛɨɣ ɩɪɨɝɪаɦɦɨɣ (ɧаɩɪɢɦɟɪ, SolidWorks, Autocad, Кɨɦɩаɫ-3D ɢ ɞɪ.), 
ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɧа ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɟ ɩɪɨɟɤɬɢɪɨ-
ɜаɧɢɟ, ɡаɩɢɫаɧɧаɹ ɜ ɮɨɪɦаɬаɯ.obj,.stl,.com. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪаɦɦ 
ɩɨɞɝɨɬɨɜɤɢ (ɫɥаɣɫɟɪɨɜ) ɞɥɹ ɩɟɱаɬɢ ɧа 3D-ɩɪɢɧɬɟɪаɯ: Poligon 2.0, 
Repetier-Host, KISSlicer, Cura, Skeinforge ɢ ɪɹɞ ɞɪɭɝɢɯ. ɇаɢɛɨɥɟɟ ɩɨɞɯɨ-
ɞɹɳɢɦɢ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɵɯ 3D-ɩɪɢɧɬɟɪɨɜ Picaso 3D ɢ PrintBox 3D 120 
ɹɜɥɹɸɬɫɹ ɩɟɪɜɵɟ ɢɡ ɭɤаɡаɧɧɵɯ. 

Пɨɞɝɨɬɨɜɤа G-ɤɨɞа ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɭɤаɡаɧɧɵɯ ɜɵɲɟ ɩɪɨ-
ɝɪаɦɦɵ ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɨɩɵɬа ɢ ɧаɜɵɤɨɜ. Эɬɨ ɫɜɹɡаɧɨ ɫ ɫаɦɨɣ 
ɬɟɯɧɨɥɨɝɢɟɣ ɩɟɱаɬɢ, ɧаɱɢɧаɹ ɫ ɨɪɢɟɧɬаɰɢɢ ɞɟɬаɥɢ ɧа ɪаɛɨɱɟɦ ɫɬɨɥɟ, 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɥаɫɬɢɤа ɞɥɹ ɩɟɱаɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɢɟ «ɩɨɞɞɟɪɠɟɤ» 
ɞɥɹ ɜɢɫɹɳɢɯ ɡɨɧ, ɫɬɟɩɟɧɢ ɡаɩɨɥɧɟɧɢɹ ɨɛɴёɦа ɩɟɱаɬаɟɦɨɣ ɞɟɬаɥɢ ɢ ɞɨ 
ɪɹɞа ɞɪɭɝɢɯ ɮаɤɬɨɪɨɜ. Ваɪɶɢɪɭɟɦɵɦ ɩаɪаɦɟɬɪɨɦ ɬаɤɠɟ ɹɜɥɹɟɬɫɹ 
ɜɪɟɦɹ ɩɟɱаɬɢ. 

В ɪɟɡɭɥɶɬаɬɟ ɩɟɱаɬɢ ɫɮɨɪɦɢɪɨɜɵɜаɟɬɫɹ ɞɟɬаɥɶ (ɪɢɫ. 3, 4), ɩɪаɤɬɢ-
ɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩаɞаɸɳаɹ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟ-
ɥɶɸ. Ɉɞɧаɤɨ ɨɧа ɢɦɟɟɬ ɪɹɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ: ɨɛɥɨɣ, ɧɢɬɢ 
ɩɨɞɞɟɪɠɤɢ, ɡаɭɫɟɧɰɵ. Ɉɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɞаɥɟɧɵ ɦɟɯаɧɢɱɟɫɤɢ. 
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Ɋɢɫ. 3. Ɍɟɯɧɨɥɨɝɢɱɟɫɤаɹ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ 3D-ɩɟɱаɬɢ 

 

Ɋɢɫ. 4. Ɉɩɬɢɦɢɡаɰɢɹ ɩɨɞɝɨɬɨɜɤɢ 3D-ɩɟɱаɬɢ 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɟɝɨɞɧɹ ɭɤаɡаɧɧаɹ ɬɟɯɧɨɥɨɝɢɹ, ɨɪɢɟɧɬɢɪɨ-
ɜаɧɧаɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧа ɜɢɡɭаɥɢɡаɰɢɨɧɧɭɸ ɫɨɫɬаɜɥɹɸɳɭɸ ɩɪɨɰɟɫɫа 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɹɜɥɹɹɫɶ ɩɨɥɟɡɧɨɣ ɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱаɹɯ ɞаɠɟ ɩɪɢɜɥɟɤа-
ɬɟɥɶɧɨɣ, ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɢ ɜɵɞɟɥɟɧɢɹ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɦаɬɟɪɢаɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɤɥɸɱаɸɳɢɯ ɜ ɫɟɛɹ 
ɫɨɛɫɬɜɟɧɧɨ 3D-ɩɪɢɧɬɟɪɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪаɫɯɨɞɧɵɟ ɦаɬɟɪɢаɥɵ. 

ɇаɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɷɬаɩɨɦ ɢɫɩɨɥɶɡɨɜаɧɢɹ 3D-ɩɟɱаɬɢ ɜ ɭɱɟɛ-
ɧɨɦ ɩɪɨɰɟɫɫɟ ɦɵ ɫɱɢɬаɟɦ ɧаɱаɥɶɧɵɣ ɷɬаɩ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɤɭɪɫɟ 
ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. ɇа ɧаɲɟɣ ɤаɮɟɞɪɟ ɨɧ ɜɤɥɸɱаɟɬ 
ɜ ɫɟɛɹ ɬаɤ ɧаɡɵɜаɟɦɵɟ «ɞɨɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ» ɢ «ɩɟɪɟɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ». 
Пɪɢ ɡɧаɤɨɦɫɬɜɟ ɫɬɭɞɟɧɬɨɜ ɫ ɷɥɟɦɟɧɬаɦɢ ɩɧɟɜɦɨɝɢɞɪɨаɪɦаɬɭɪɵ ɥɟɬа-
ɬɟɥɶɧɵɯ аɩɩаɪаɬɨɜ ɨɛɪаɳаɟɬɫɹ ɜɧɢɦаɧɢɟ ɫɬɭɞɟɧɬɨɜ ɧа ɨɫɨɛɟɧɧɨɫɬɢ 
ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɡаɩɨɪɧɵɯ ɩаɪ (ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɪɟɫɭɪɫ), ɨɫɨɛɟɧɧɨɫɬɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɩɥɨɬɧɟɧɢɣ, ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɯɨɞɧɵɯ ɲɬɭɰɟɪɨɜ. 

Пɨɫɥɟ ɷɬɨɝɨ ɫɬɭɞɟɧɬ ɩɨɥɭɱаɟɬ ɧаɛɨɪ ɞɟɬаɥɟɣ ɫɪаɜɧɢɬɟɥɶɧɨ ɩɪɨ-
ɫɬɵɯ ɜаɪɢаɧɬɨɜ ɨɛɪаɬɧɵɯ ɤɥаɩаɧɨɜ, ɜ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɟɬ ɤаɤаɹ-ɧɢɛɭɞɶ 
ɞɟɬаɥɶ (ɱаɳɟ ɜɫɟɝɨ ɷɬɨ ɤɥаɩаɧ ɢɥɢ ɡɨɥɨɬɧɢɤ), ɢ ɜ ɷɬɨɦ ɫɥɭɱаɟ ɡаɞаɱа 
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ɫɬɭɞɟɧɬа ɡаɤɥɸɱаɟɬɫɹ ɜ ɫɨɡɞаɧɢɢ ɦɨɞɟɥɢ ɞаɧɧɨɣ ɞɟɬаɥɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɪаɫɩɟɱаɬɤɨɣ ɧа 3D-ɩɪɢɧɬɟɪɟ. Эɬɨ ɢ ɧаɡɵɜаɟɬɫɹ «ɞɨɤɨɧɫɬɪɭɢɪɨɜаɧɢɟ». 
ɋɬɭɞɟɧɬ ɧа ɩɪаɤɬɢɤɟ ɭɛɟɠɞаɟɬɫɹ ɜ ɤаɱɟɫɬɜɟ ɫɜɨɟɣ ɧаɱаɥɶɧɨɣ ɩɪɨɟɤɬɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɹ ɫɛɨɪɤɭ. 

ɇɟɦɧɨɝɨ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɡаɞаɧɢɟɦ ɹɜɥɹɟɬɫɹ «ɩɟɪɟɤɨɧɫɬɪɭɢɪɨɜа-
ɧɢɟ». В ɷɬɨɦ ɫɥɭɱаɟ ɩɪɢ ɧаɥɢɱɢɢ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬа ɞɟɬаɥɟɣ ɫɬɭɞɟɧɬ 
ɩɨɥɭɱаɟɬ ɡаɞаɧɢɟ ɧа ɢɡɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɞɧɨɣ ɢɡ ɞɟɬаɥɟɣ (ɱаɳɟ 
ɜɫɟɝɨ ɤɥаɩаɧа) ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ, ɧаɩɪɢɦɟɪ, ɩɨɜɥɢɹɬɶ ɧа ɪɟɫɭɪɫ 
ɪаɛɨɬɵ ɡаɩɨɪɧɨɣ ɩаɪɵ. 

ɇɟɤɨɬɨɪɵɟ ɫɥɨɠɧɨɫɬɢ ɮɪɨɧɬаɥɶɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞаɧɧɨɝɨ ɡаɞа-
ɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɪɟɦɟɧɟɦ ɩɟɱаɬɢ ɢ ɪаɫɯɨɞɧɵɦɢ ɦаɬɟɪɢаɥаɦɢ.  
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Ʉɨɱɭɪɨɜɚ Ʌɸɞɦɢɥɚ ȼɥɚɞɢɦɢɪɨɜɧɚ,  

ɇɨɫɨɜ Ʉɨɧɫɬɚɧɬɢɧ Ƚɪɢɝɨɪɶɟɜɢɱ,  

ɋɬɨɥɛɨɜɚ Иɪɢɧɚ Ⱦɦɢɬɪɢɟɜɧɚ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 

 ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

Ɉɛɫɭɠɞаɟɬɫɹ ɨɪɝаɧɢɡаɰɢɹ ɩɪɨɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬа 
ɜ ɪаɦɤаɯ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа, ɩɪɨɟɤɬɧаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤаɹ ɤаɪɬа. 
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В ɭɫɥɨɜɢɹɯ ɝɥɨɛаɥɶɧɨɣ ɢɧɮɨɪɦаɬɢɡаɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜа, ɩɨɜɵɲɟ-
ɧɢɹ ɧаɭɤɨɟɦɤɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɪаɫɲɢɪɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜаɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɜ ɨɛɥаɫɬɢ ɢɧɠɟɧɟɪɧɨ-ɤɨɧɫ-
ɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɇɨɜɵɟ ɬɟɧɞɟɧɰɢɢ ɜ ɢɡɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɭɤɥаɞа ɯаɪаɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ аɜɬɨɦаɬɢɡаɰɢɢ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɢɧɠɟɧɟɪа, ɫɦɟɳɟɧɢɟɦ ɝɪаɧɢ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɨɜаɧɢɟɦ ɢ ɩɪɨ-
ɢɡɜɨɞɫɬɜɨɦ. ɇа ɩɟɪɜɵɣ ɩɥаɧ ɜɵɫɬɭɩаɟɬ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, 
ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞаɟɬ ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ, а ɜ ɨɫɧɨɜɟ ɩɪɨ-
ɟɤɬɢɪɨɜаɧɢɹ ɧаɯɨɞɢɬɫɹ ɜɢɪɬɭаɥɶɧаɹ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ [1]. 

ɂɧɬɟɧɫɢɜɧɵɣ ɩɪɨɰɟɫɫ ɨɛɧɨɜɥɟɧɢɹ ɬɟɯɧɢɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɨɬɪɟɛɨɜаɥ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ ɨɪɝаɧɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨ-
ɝɨ ɩɪɨɰɟɫɫа ɩɨɞɝɨɬɨɜɤɢ ɢɧɠɟɧɟɪа, ɧаɩɪаɜɥɟɧɧɵɯ ɧа ɪаɡɜɢɬɢɟ ɭ ɫɬɭɞɟɧɬа 
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ɩɪаɤɬɢɱɟɫɤɢɯ ɧаɜɵɤɨɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ, ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ. В ɤаɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɧаɩɪаɜɥɟɧɢɹ 
ɜɵɛɨɪа ɤɨɧɰɟɩɰɢɢ ɪаɡɜɢɬɢɹ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ «ɛɭɞɭɳɟɝɨ» ɜɵ-
ɞɜɢɝаɟɬɫɹ ɤɨɧɰɟɩɰɢɹ, ɧаɩɪаɜɥɟɧɧаɹ ɧа ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɝɪаɮɢɱɟɫɤɨɣ 
ɩɨɞɝɨɬɨɜɤɢ ɡа ɫɱɟɬ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɬаɤ ɧаɡɵɜаɟɦɵɯ ɩɪɨɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜаɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɫɧɨɜаɧɧɵɯ ɧа ɩɪаɤɬɢɤɨ-ɩɪɨɛɥɟɦɧɨɦ 
ɨɛɭɱɟɧɢɢ, ɝɞɟ ɜ ɤаɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬа ɜɵɫɬɭɩаɟɬ 
3D-ɦɨɞɟɥɶ [2]. 

ɂɧɧɨɜаɰɢɨɧɧɨɫɬɶ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡаɤɥɸɱаɟɬɫɹ ɜ ɫɨɜɟɪɲɟɧɫɬɜɨ-
ɜаɧɢɢ ɩɪаɤɬɢɱɟɫɤɨɝɨ ɨɛɭɱɟɧɢɹ ɧа ɨɫɧɨɜɟ ɝаɪɦɨɧɢɱɧɨɣ ɫɜɹɡɢ ɬɟɨɪɢɢ 
ɢ ɩɪаɤɬɢɤɢ, ɤɨɝɞа ɩɪаɤɬɢɱɟɫɤɢɟ ɡаɞаɧɢɹ ɩɨɛɭɠɞаɸɬ ɫɬɭɞɟɧɬа ɩɨɫɬɨɹɧɧɨ 
«ɞɨɛɵɜаɬɶ» ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦаɰɢɸ ɢɡ ɪаɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
ɋ ɷɬɨɣ ɰɟɥɶɸ ɫɥɟɞɭɟɬ ɪаɡɪаɛаɬɵɜаɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɭɱɟɛɧɵɟ ɡаɞаɧɢɹ, ɢɧ-
ɬɟɝɪɢɪɭɸɳɢɟ ɪаɡɥɢɱɧɵɟ ɪаɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɢɦɢɬɢɪɭɸɳɢɟ ɤɜаɡɢ- 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɭɱɟɛɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ [3, 4]. 

ɋɥɨɠɧɨɫɬɶ ɪɟаɥɢɡаɰɢɢ ɞаɧɧɨɝɨ ɩɨɞɯɨɞа ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 
ɪаɡɪаɛаɬɵɜаɬɶ ɢɧɧɨɜаɰɢɨɧɧɵɟ ɭɱɟɛɧɵɟ ɡаɞаɧɢɹ ɢ ɨɪɝаɧɢɡɨɜɵɜаɬɶ ɤɨɥ-
ɥɟɤɬɢɜɧɭɸ ɪаɛɨɬɭ ɫɬɭɞɟɧɬɨɜ ɬɪɟɛɭɟɬɫɹ ɭɠɟ ɧа ɦɥаɞɲɢɯ ɤɭɪɫаɯ ɨɛɭɱɟ-
ɧɢɹ. Пɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶɫɹ ɜ ɡаɩɥаɧɢɪɨɜаɧɧɵɟ ɩɪɨɝɪаɦɦɨɣ 
ɱаɫɵ, ɨɬɜɟɞɟɧɧɵɟ ɜ ɭɱɟɛɧɨɦ ɩɥаɧɟ ɧа ɛаɡɨɜɭɸ ɝɪаɮɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ. 
В ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜаɧɧɵɯ ɭɱɟɛɧɵɯ ɡаɞаɧɢɣ ɧɟɨɛɯɨɞɢɦа ɛɨɥɶɲаɹ ɦɟɬɨɞɢɱɟɫɤаɹ 
ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɬаɤɨɣ 
ɢɧɬɟɝɪаɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɜɤɥɸɱаɹ ɨɩɬɢɦаɥɶɧɵɣ ɩɨɞɛɨɪ 
ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɢɡɞɟɥɢɣ, ɫɨɡɞаɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɛаɡɵ ɩаɪаɦɟɬɪɢɱɟɫɤɢɯ 
ɬɢɩɨɜɵɯ ɦɨɞɟɥɟɣ ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ ɢ ɫɩɪаɜɨɱɧɨɣ ɢɧɮɨɪɦаɰɢɢ, ɨɪɝаɧɢ-
ɡаɰɢɸ ɭɱɟɛɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɢ ɤɨɧɬɪɨɥɶ ɪаɡɪаɛɨɬаɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

ɇа ɫɨɜɪɟɦɟɧɧɨɦ ɷɬаɩɟ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɤаɮɟɞɪɵ «Ⱦɢɡаɣɧ, ɝɪаɮɢ-
ɤа ɢ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ПɇɂПɍ ɩɪɨɜɟɞɟɧа ɛɨɥɶɲаɹ ɪаɛɨɬа ɩɨ 
ɫɨɡɞаɧɢɸ ɢɧɬɟɝɪаɬɢɜɧɨɝɨ ɤɭɪɫа «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟɧɟɪ-
ɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа», ɨɩɢɪаɸɳɟɝɨɫɹ ɧа ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠ-
ɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɱɬɨ ɩɨɥɭɱɢɥɨ ɨɬɪаɠɟɧɢɟ ɜ ɩɭɛɥɢɤа-
ɰɢɹɯ [5, 6]. 

Цɟɥɶɸ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɛɫɭɠɞɟɧɢɟ ɨɩɵɬа ɨɪɝаɧɢɡаɰɢɢ 
ɩɪаɤɬɢɤɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɧа ɤɨɧ-
ɤɪɟɬɧɵɯ ɩɪɢɦɟɪаɯ ɡаɞаɧɢɣ, ɢɦɢɬɢɪɭɸɳɢɯ ɪɟаɥɶɧɭɸ ɩɪɨɟɤɬɧɨ-ɤɨɧ-
ɫɬɪɭɤɬɨɪɫɤɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɫɨɡɞаɸɳɢɯ ɫɢɬɭаɰɢɸ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ 
ɧаɩɪаɜɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ. 
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В ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪа ɪаɫɫɦɨɬɪɢɦ ɫɨɞɟɪɠаɧɢɟ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɥɟɤɫ-
ɧɵɯ ɭɱɟɛɧɵɯ ɡаɞаɧɢɣ ɜ ɪаɦɤаɯ ɛаɡɨɜɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭ-
ɞɟɧɬɨɜ, ɩɪɟɞɭɫɦаɬɪɢɜаɸɳɟɝɨ ɪаɡɪаɛɨɬɤɭ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬа-
ɰɢɢ ɧа ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞаɧɢɹ 3D-ɦɨɞɟɥɢ ɨɛɴɟɤɬа, ɩɪɟɞɫɬаɜɥɹɸ-
ɳɟɝɨ аɧаɥɨɝ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟаɥɶɧɨɝɨ ɢɡɞɟɥɢɹ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬаɜɥɟɧɧɨɣ ɡаɞаɱɢ ɜɵɛɪаɧа ɝɪɭɩɩа ɬɢɩɨɜɵɯ 
ɢɡɞɟɥɢɣ, ɧаɡɵɜаɟɦɵɯ ɫɬаɧɨɱɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. Ɍаɤɢɟ «ɭɫɬаɪɟɜ-
ɲɢɟ» ɢɡɞɟɥɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɜɥɟɤаɬɟɥɶɧɵ ɜ ɤаɱɟɫɬɜɟ ɨɛɴɟɤɬа ɞɥɹ ɭɱɟɛ-
ɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɬаɤ ɤаɤ ɨɬɥɢɱаɸɬɫɹ ɫɪаɜɧɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɧаɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜа ɫɬаɧɞаɪɬ-
ɧɵɯ ɞɟɬаɥɟɣ. Кɪɨɦɟ ɬɨɝɨ, ɢɡ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪаɡɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɫɩɨ-
ɫɨɛɥɟɧɢɣ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɭɡɥɵ ɢ ɦɟɯаɧɢɡɦɵ, ɨɛɳɢɟ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. В ɱаɫɬɧɨɫɬɢ, ɷɬɨ ɭɡɥɵ ɭɫɬаɧɨɜɤɢ ɢ ɛаɡɢɪɨɜаɧɢɹ ɨɛɪа-
ɛаɬɵɜаɟɦɨɣ ɞɟɬаɥɢ, а ɬаɤɠɟ ɡаɠɢɦа ɟɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪаɛɨɬɤɢ. 
Пɨɞɨɛɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɪаɧɟɟ ɩɪɢ ɬɪаɞɢɰɢɨɧɧɨɣ ɩɪɨɪа-
ɛɨɬɤɟ ɬɟɦɵ «ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ» [7]. 

Ɉɛɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜа ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧа ɤɨɦɩɶɸɬɟɪ-
ɧɵɣ ɜаɪɢаɧɬ ɜɵɩɨɥɧɟɧɢɹ ɡɧаɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱаɟɬ ɤаɤ ɩɨɞɝɨɬɨɜɤɭ ɧɟɨɛ-
ɯɨɞɢɦɨɝɨ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɦаɬɟɪɢаɥа ɤ ɡаɞаɧɢɸ, ɬаɤ ɢ ɭɩɪаɜɥɟɧɢɟ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɦ ɪаɛɨɬɨɣ ɭɱɟɛɧɨɣ ɝɪɭɩɩɵ. 

В ɬɟɯɧɢɱɟɫɤɨɦ ɡаɞаɧɢɢ ɧа ɩɪɨɟɤɬɧɭɸ ɪаɡɪаɛɨɬɤɭ ɡаɞаɧɵ ɮɭɧɤ-
ɰɢɨɧаɥɶɧɵɟ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬа ɢ ɟɝɨ ɫɨɫɬаɜ-
ɥɹɸɳɢɯ. Пɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱаɟ ɨɝɪаɧɢɱɟɧɢɹ ɩɪɨɝɪаɦɦɨɣ ɬɪɭɞɨ-
ɟɦɤɨɫɬɢ) ɦɨɠɧɨ ɞɥɹ ɬɢɩɨɜɵɯ ɞɟɬаɥɟɣ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɢɬɶ ɩа-
ɪаɦɟɬɪɢɱɟɫɤɢɟ 3D-ɦɨɞɟɥɢ ɢ ɡаɧɟɫɬɢ ɢɯ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɛаɡɭ ɞаɧɧɵɯ. 

ɋɬɭɞɟɧɬаɦ ɩɪɟɞɥаɝаɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɨɛɳɭɸ ɤɨɦɩɨɧɨɜɤɭ ɢɡɞɟɥɢɹ 
ɢ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ, ɭɜɹɡаɬɶ ɜɡаɢɦɧɨɟ ɪаɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ 
ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɩɨɥɧɢɬɶ ɩɨɞɛɨɪ ɤɪɟɩɟɠɧɵɯ ɢ ɫɩɟɰɢа-
ɥɢɡɢɪɨɜаɧɧɵɯ ɫɬаɧɞаɪɬɧɵɯ ɞɟɬаɥɟɣ. 

Пɪаɤɬɢɱɟɫɤаɹ ɱаɫɬɶ ɪаɛɨɬɵ ɧаɞ ɬɟɯɧɢɱɟɫɤɢɦ ɡаɞаɧɢɟɦ ɫɤɥаɞɵɜа-
ɟɬɫɹ ɢɡ ɪɹɞа ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ, ɬɪɟɛɭɸɳɢɯ ɨɬ ɫɬɭɞɟɧɬɨɜ ɫɨ-
ɝɥаɫɨɜаɧɢɹ ɫɜɨɢɯ ɪɟɲɟɧɢɣ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɪаɧɟɟ ɛаɡɨɜɵɦɢ ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɢɦɢ ɡɧаɧɢɹɦɢ, ɭɦɟɥɨɝɨ ɜɥаɞɟɧɢɹ ɜɵɛɪаɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬаɪɢ-
ɟɦ, ɭɦɟɧɢɹ ɩɨɥɭɱаɬɶ ɢ ɢɫɩɨɥɶɡɨɜаɬɶ ɬɪɟɛɭɟɦɭɸ ɫɩɪаɜɨɱɧɭɸ ɢɧɮɨɪɦа-
ɰɢɸ. ɍɱɢɬɵɜаɹ ɨɝɪаɧɢɱɟɧɧɵɟ ɜɪɟɦɟɧɧɵɟ ɪɟɫɭɪɫɵ, ɬаɤɭɸ ɬɪɭɞɨɟɦɤɭɸ 
ɪаɛɨɬɭ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɬɨɥɶɤɨ ɤɨɥɥɟɤɬɢɜɧɵɣ ɩɨɞɯɨɞ (ɦɢɧɢ-ɫɬɭ-
ɞɟɧɱɟɫɤɢɣ ɤɨɥɥɟɤɬɢɜ ɜ ɫɨɫɬаɜɟ 2–3 ɱɟɥɨɜɟɤ), ɧаɥаɠɟɧɧɨɟ ɜɡаɢɦɨɞɟɣɫɬ-
ɜɢɟ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɪаɛɨɬɟ ɧаɞ ɨɛɳɢɦ ɩɪɨɟɤɬɨɦ, а ɬаɤɠɟ ɢɧɞɢɜɢɞɭаɥɶɧаɹ 
ɪаɛɨɬа ɤаɠɞɨɝɨ ɫɬɭɞɟɧɬа ɩɨ ɞɟɬаɥɢɡаɰɢɢ ɫɜɨɟɣ ɱаɫɬɢ ɩɪɨɟɤɬа. 
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Ɋɢɫ. 1. Аɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɡаɞаɧɢɹ 

Ɉɛɳɢɣ аɥɝɨɪɢɬɦ ɪаɛɨɬɵ ɧаɞ ɩɪɨɟɤɬɧɵɦ ɡаɞаɧɢɟɦ ɩɪɟɞɫɬаɜɥɟɧ ɧа 
ɪɢɫ. 1, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɦ ɫɥɟɞɭɸɳɢɟ ɷɬаɩɵ ɪаɛɨɬɵ: 

1. Аɧаɥɢɡ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ. ɋɬɭɞɟɧɬаɦ ɫɨɨɛɳаɸɬɫɹ ɫɜɟɞɟɧɢɹ ɨɛ 
ɭɫɬɪɨɣɫɬɜɟ ɩɪɟɞɥаɝаɟɦɨɝɨ ɬɢɩɨɜɨɝɨ ɢɡɞɟɥɢɹ, ɟɝɨ ɧаɡɧаɱɟɧɢɟ, ɩɪɟɞɜаɪɢ-
ɬɟɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɨɪɢɝɢɧаɥɶɧɵɯ ɞɟɬаɥɟɣ, ɩɪɟɞ-
ɫɬаɜɥɟɧɧɵɯ 3D-ɦɨɞɟɥɹɦɢ, а ɬаɤɠɟ ɩɟɪɟɱɟɧɶ ɧаɢɦɟɧɨɜаɧɢɣ ɫɬаɧɞаɪɬɧɵɯ 
ɞɟɬаɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɧɫɬɪɭɤɰɢɸ. 

2. ɋɨɫɬаɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɢɡɞɟɥɢɹ ɜ ɜɢɞɟ ɷɫɤɢɡɧɨɝɨ 
ɜаɪɢаɧɬа ɫ аɧаɥɢɡɨɦ ɧаɡɧаɱɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜа ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɩɪɢɫɩɨ-
ɫɨɛɥɟɧɢɹ. ɇа ɷɬɨɣ ɫɬаɞɢɢ ɩɪɨɜɟɪɹɸɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ 
ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ, ɭɱɢɬɵɜаɸɳɢɟ ɡаɞаɧɧɵɟ ɩаɪа-
ɦɟɬɪɵ ɨɛɪаɛаɬɵɜаɟɦɨɣ ɡаɝɨɬɨɜɤɢ. 

3. Ɋаɛɨɬа ɫɨ ɫɩɪаɜɨɱɧɵɦ ɢɧɮɨɪɦаɰɢɨɧɧɵɦ ɦаɬɟɪɢаɥɨɦ ɩɨ ɩɨɞɛɨ-
ɪɭ ɫɬаɧɞаɪɬɧɵɯ ɢɡɞɟɥɢɣ, ɜɤɥɸɱаɹ ɤɪɟɩɟɠɧɵɟ ɢ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɟ 
ɞɟɬаɥɢ. ɇа ɷɬɨɦ ɷɬаɩɟ ɬаɤɠɟ ɭɬɨɱɧɹɸɬɫɹ ɢ ɪаɡɦɟɪɵ ɫɨɟɞɢɧɹɟɦɵɯ ɨɪɢɝɢ-
ɧаɥɶɧɵɯ ɞɟɬаɥɟɣ. 

4. Ɋаɡɪаɛɨɬɤа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 3D-ɦɨɞɟɥɟɣ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɢ ɤɨɧɫɬ-
ɪɭɤɰɢɢ ɜ ɰɟɥɨɦ. Эɬɨɬ ɷɬаɩ ɹɜɥɹɟɬɫɹ ɧаɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦ ɢ ɩɪɟɞɭɫɦаɬɪɢɜа-
ɟɬ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɪаɛɨɬɵ ɦɟɠɞɭ ɭɱаɫɬɧɢɤаɦɢ ɩɪɨɟɤɬа, а ɬаɤɠɟ ɫɨɝɥаɫɨɜаɧ-
ɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ «ɫɨɛɢɪаɟɦɨɫɬɢ» ɦɨɞɟɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 
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Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɛɢɪаɟɦɨɫɬɢ ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ ɢɡɞɟɥɢɹ, ɩɪɢ ɮɨɪɦɢ-
ɪɨɜаɧɢɢ 3D-ɦɨɞɟɥɢ, ɩɪɟɩɨɞаɜаɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬ ɢɧɫɬɪɭɦɟɧɬɵ ɩɪɨɝɪаɦɦɵ 
КɈМПАɋ-3D. ɇаɩɪɢɦɟɪ, ɤɨɦаɧɞɭ «Пɪɨɜɟɪɤа ɩɟɪɟɫɟɱɟɧɢɣ», ɤɨɬɨɪаɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɧаɪɭɠɟɧɢɹ 3D-ɦɨɞɟɥɢ ɦɟɫɬ ɧɟɠɟɥаɬɟɥɶɧɵɯ ɩɟɪɟɫɟɱɟ-
ɧɢɣ ɢ ɤаɫаɧɢɣ ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ. Ɉɬɨɛɪаɠɟɧɢɟ ɧɟɠɟɥаɬɟɥɶɧɵɯ ɩɟɪɟɫɟɱɟ-
ɧɢɣ ɢ ɤаɫаɧɢɣ ɧа ɷɤɪаɧɟ ɦɨɧɢɬɨɪа ɩɪɨɢɫɯɨɞɢɬ ɜ ɜɢɞɟ ɩɨɞɰɜɟɱɟɧɧɵɯ 
ɤɪаɫɧɵɦ ɰɜɟɬɨɦ ɡɨɧ (ɨɛɳɢɯ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ). 

В ɫɥɭɱаɟ ɧɟɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ «ɫɨɛɢɪаɟɦɨɫɬɢ» ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɪаɛɨɬɭ ɩɨ ɭɫɬɪаɧɟɧɢɸ ɨɲɢɛɨɤ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ. 

5. Ɂаɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬаɩɨɦ ɪаɛɨɬɵ ɧаɞ ɩɪɨɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɤɨɥɥɟɤɬɢɜ-
ɧаɹ ɡаɳɢɬа ɩɪɨɟɤɬа, ɩɪɟɞɫɬаɜɥɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɧа ɪаɡɪаɛɨ-
ɬаɧɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɜ ɜɢɞɟ 3D-ɦɨɞɟɥɟɣ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ ɢ ɟɝɨ ɫɨɫɬаɜɧɵɯ 
ɱаɫɬɟɣ, а ɬаɤɠɟ ɢɯ аɫɫɨɰɢɢɪɨɜаɧɧɵɯ ɱɟɪɬɟɠɟɣ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

 Ɍɟɯɧɨɥɨɝɢɱɟɫɤаɹ ɤаɪɬа ɫɛɨɪɤɢ ɭɡɥɨɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 
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Пɪɢ ɡаɬɪɭɞɧɟɧɢɹɯ ɜ ɪаɛɨɬɟ ɧаɞ 3D-ɦɨɞɟɥɶɸ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɨɛɪа-
ɬɢɬɶɫɹ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤаɪɬɟ ɫɛɨɪɤɢ, ɤɨɬɨɪаɹ ɩɪɢɜɟɞɟɧа ɜ ɬаɛɥɢɰɟ ɢ 
ɫɨɞɟɪɠɢɬ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɨɩɟɪаɰɢɣ ɩɪɢ ɫɨɡ-
ɞаɧɢɢ 3D-ɦɨɞɟɥɟɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. Ɉɛɳɢɣ ɜɢɞ 
ɪаɡɪаɛɨɬаɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢɡɨɛɪаɠɟɧ ɧа ɪɢɫ. 2, а, ɛ. 

  

а ɛ 

Ɋɢɫ. 2. Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ: 
 а – ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɤ ɪаɛɨɬɟ; ɛ – ɜ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɭɫɬаɧɨɜɤɢ ɞɟɬаɥɢ 

ɇа ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɵ ɢɫɩɨɥɶɡɭɸɬ ɪаɡɪаɛɨɬаɧ-
ɧɵɟ ɭɱɟɛɧɨ-ɫɩɪаɜɨɱɧɵɟ ɦаɬɟɪɢаɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ аɧаɥɢɡа ɩɨɫɬаɜ-
ɥɟɧɧɨɣ ɡаɞаɱɢ ɢ ɟɟ ɩɪаɤɬɢɱɟɫɤɨɣ ɪɟаɥɢɡаɰɢɢ, ɨɧɢ ɞɨɫɬɭɩɧɵ ɤаɤ ɜ ɷɥɟɤ-
ɬɪɨɧɧɨɦ, ɬаɤ ɢ ɜ ɩɟɱаɬɧɨɦ ɜɢɞɟ. 

Пɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɟɞɫɬаɜɥɹɟɦɨɝɨ ɡаɞаɧɢɹ ɫɬɭɞɟɧɬɵ ɩɨɝɪɭɠаɸɬɫɹ 
ɜ аɬɦɨɫɮɟɪɭ, ɛɥɢɡɤɭɸ ɤ ɪɟаɥɶɧɨɣ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Пɨɞɨɛɧаɹ 
ɩɪаɤɬɢɤа ɩɨɜɵɲаɟɬ ɭɪɨɜɟɧɶ ɫɢɫɬɟɦаɬɢɡаɰɢɢ ɡɧаɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨ-
ɜɵɲɟɧɢɸ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɧаɩɪаɜɥɟɧɧɨɫɬɢ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ, 
ɮɨɪɦɢɪɭɟɬ ɭ ɫɬɭɞɟɧɬɨɜ ɭɫɬɨɣɱɢɜɵɟ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɤɨɦɩɟ-
ɬɟɧɰɢɢ [8], ɜɨɫɬɪɟɛɨɜаɧɧɵɟ ɜ ɛɭɞɭɳɟɦ ɢɧɠɟɧɟɪɧɨɦ ɬɜɨɪɱɟɫɬɜɟ ɩɪɢ ɦɨ-
ɞɟɥɢɪɨɜаɧɢɢ ɢɡɞɟɥɢɣ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɮɢɥɹ. 

Ɂаɤɥɸɱеɧие 

В ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɪаɛɨɬɟ ɩɨɤаɡаɧ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɪаɦɤаɯ 
ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɭɱɟɧɢɹ ɢɧɧɨɜаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢɛɥɢɠаɸɳɢɯ 
ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɤ ɪɟаɥɶɧɨɣ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
Ɋаɡɪаɛɨɬаɧɧɵɟ ɭɱɟɛɧɵɟ ɡаɞаɧɢɹ-ɩɪɨɟɤɬɵ, ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɪɟаɥɶɧɵɦ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪаɡɪаɛɨɬɤаɦ, ɩɨɜɵɲаɸɬ ɢɧɬɟɪɟɫ ɫɬɭɞɟɧɬɨɜ ɤ ɝɪаɮɢɱɟ-
ɫɤɨɦɭ ɨɛɭɱɟɧɢɸ, ɪаɡɜɢɜаɸɬ ɨɛɪаɡɧɨɟ ɢ «ɨɩɟɪаɰɢɨɧɧɨɟ» ɦɵɲɥɟɧɢɟ, 
ɮɨɪɦɢɪɭɸɬ ɧаɜɵɤɢ ɢ ɭɦɟɧɢɹ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɬɜɨɪɱɟɫɬɜа. Ɍаɤɢɟ ɡаɞаɧɢɹ 
ɫɨɡɞаɸɬ ɫɢɬɭаɰɢɸ ɩɪɨɛɥɟɦɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɪɟаɥɢɡɭɸɬ ɧɨɜɵɟ ɫɩɨɫɨɛɵ 
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ɭɱɟɛɧɵɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɧаɩɪаɜɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɫɨɜɟɪɲɟɧɫɬɜɭɸɬ 
ɢɦɟɸɳɢɟɫɹ ɡɧаɧɢɹ ɢ ɭɦɟɧɢɹ. ɂɧɬɟɝɪаɰɢɹ «ɦɨɞɟɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɢ» ɧа-
ɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, «ɝɪаɮɢɱɟɫɤɨɝɨ ɞɨɤɭɦɟɧɬɢɪɨɜаɧɢɹ» ɢɧɠɟɧɟɪ-
ɧɨɣ ɝɪаɮɢɤɢ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɋАПɊ ɨɛɟɫɩɟ-
ɱɢɜаɟɬ ɩɨɥɭɱɟɧɢɟ ɫɬɭɞɟɧɬаɦɢ ɝɪаɮɢɱɟɫɤɢɯ ɤɨɦɩɟɬɟɧɰɢɣ ɧа ɞɨɫɬаɬɨɱɧɨ 
ɜɵɫɨɤɨɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦ ɭɪɨɜɧɟ ɢ ɜ ɪаɦɤаɯ ɡаɩɥаɧɢɪɨɜаɧɧɨɣ ɭɱɟɛ-
ɧɨɣ ɩɪɨɝɪаɦɦɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ. 
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ɄɈɆɉɅȿɄɋ ИɇɀȿɇȿɊɇɕɏ ɁАȾАɑ ɄАɄ ɈɋɇɈȼА 

ɉɊɈɎȿɋɋИɈɇАɅɖɇɈ ɇАɉɊАȼɅȿɇɇɈɃ  

ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄɈɃ ɉɈȾȽɈɌɈȼɄИ ɋɌɍȾȿɇɌɈȼ 

ȽɈɊɇɈ-ȽȿɈɅɈȽИɑȿɋɄɈȽɈ ɉɊɈɎИɅə 

ȼɟɪɟɳɚɝɢɧɚ Ɍɚɬɶɹɧɚ Аɧɚɬɨɥɶɟɜɧɚ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ  

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

В ɫɬаɬɶɟ ɪаɫɤɪɵɜаɟɬɫɹ ɢɧɧɨɜаɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɜ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨ-
ɬɨɜɤɟ ɫɬɭɞɟɧɬɨɜ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. ɋɭɳɧɨɫɬɶ ɩɨɞɯɨɞа ɡаɤɥɸɱаɟɬɫɹ ɜ ɫɨ-
ɫɬаɜɥɟɧɢɢ ɤɨɦɩɥɟɤɫа ɫɩɟɰɢаɥɶɧɨ ɩɨɞɨɛɪаɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧɨɟ ɨɛɭɱɟɧɢɟ. Пɨɤаɡаɧɨ ɜɥɢɹɧɢɟ ɞаɧɧɵɯ 
ɡаɞаɱ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜ ɢɯ ɩɪɨɮɟɫ-
ɫɢɨɧаɥɶɧɨɣ ɫɮɟɪɟ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа; ɤɨɦɩɥɟɤɫ ɡаɞаɱ; ɢɧɠɟ-
ɧɟɪɧаɹ ɡаɞаɱа; ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɧаɩɪаɜɥɟɧɧɨɟ ɨɛɭɱɟɧɢɟ. 

 
 

SET OF ENGINEERING TASKS AS A BASIS  

FOR PROFESSIONALLY ORIENTED GEOMETRY AND GRAPHIC 

LEARNING OF STUDENTS OF MINING AND GEOLOGICAL 

PROFILE 

Vereshchagina Tatiana Anatolyevna 

Perm National Research Polytechnic University 

This paper focuses on the innovative approach of geometric and graphic learning of 
students of mining and geological profile. The described approach is based on preparation of 
specially selected engineering tasks, which allows to carry out professionally-oriented educa-
tional process. The article shows influence of such tasks on shaping of geometry and graphic 
competenece of students in their professional area.  

Keywords: geometry and graphic education, set of tasks, engineering task, profes-
sionally oriented education. 

 
 

ɇа ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨ-
ɜаɧɧɵɯ ɡаɞаɱ ɤаɤ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜа ɮɨɪɦɢɪɨɜаɧɢɹ ɭ ɫɬɭɞɟɧɬɨɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɯ ɭɦɟɧɢɣ ɭɤаɡɵɜаɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɜ ɞаɧɧɨɣ 
ɨɛɥаɫɬɢ (Аɦɦɨɫɨɜа М.ɋ., Аɯɦɟɬɯаɧɨɜа ȿ.М., Ваɫɹɤ Ʌ.В., Ƚɨɜɨɪɤɨɜа Ʌ.ɂ., 
Ƚɪɢɝɨɪɟɜɫɤаɹ Ʌ.П., Ɂɭɛɨɜа ȿ.А., Пɟɬɭɯɨɜа А.В., ɋɤɨɪɨɛɨɝаɬɨɜа ɇ.В., 
Ɏɟɞɨɬɨɜа Ɍ.ɂ. ɢ ɞɪ.). Пɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɡаɞаɱ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴ-
ɟɦɥɟɦɨɣ ɱаɫɬɶɸ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɝɞɟ ɡаɞаɱа ɤаɤ ɟɞɢ-
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ɧɢɰа ɨɛɭɱɟɧɢɹ ɢɝɪаɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ, ɩɪɟɩɨɞаɜаɧɢɟ ɞɢɫɰɢɩɥɢɧ ɝɪаɮɢ-
ɱɟɫɤɨɝɨ ɰɢɤɥа ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢаɥɶɧɨ ɩɨɞɨɛɪаɧ-
ɧɨɝɨ ɤɨɦɩɥɟɤɫа ɡаɞаɱ. Мɟɠɞɭ ɬɟɦ ɫɨɡɞаɧɢɟ ɬаɤɨɝɨ ɤɨɦɩɥɟɤɫа (ɨɛɨɫɧɨ-
ɜаɧɧɵɣ ɩɨɞɛɨɪ ɡаɞаɱ ɢ ɜɵɫɬɪаɢɜаɧɢɟ ɢɯ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜа-
ɬɟɥɶɧɨɫɬɢ) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜаɠɧɟɣɲɢɯ ɩɪɨɛɥɟɦ, ɫɬɨɹɳɢɯ ɩɟɪɟɞ 
ɩɪɟɩɨɞаɜаɬɟɥɟɦ. Эɬɨ ɫɜɹɡаɧɨ ɫ ɬɟɦ, ɱɬɨ ɜ ɬɟɨɪɢɢ ɢ ɩɪаɤɬɢɤɟ ɨɛɭɱɟɧɢɹ 
ɜɫɟɝɞа ɜɨɡɧɢɤаɟɬ ɩɪɨɛɥɟɦа ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦаɬɢɡаɰɢɢ ɡаɞаɱ, ɢɯ ɫɩɟ-
ɰɢаɥɶɧɨɝɨ ɩɨɞɛɨɪа, ɪаɫɩɨɥɨɠɟɧɢɹ ɜ ɧɟɤɨɬɨɪɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ 
ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɭɦɟɧɢɣ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɟɲɟɧɢɹ. 

Ɂаɞаɱɢ, ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɜ ɤɥаɫɫɢɱɟɫɤɢɯ ɭɱɟɛɧɢɤаɯ ɩɨ ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɨɦɭ ɨɛɪаɡɨɜаɧɢɸ ɢ ɬɪаɞɢɰɢɨɧɧɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɭɱɟɛɧɨɣ ɩɪаɤ-
ɬɢɤɟ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ, ɧɟ ɦɨɝɭɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɜɵɩɨɥɧɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ, 
а ɝɥаɜɧɨɟ – ɨɧɢ ɡаɱаɫɬɭɸ ɧɟ ɫɩɨɫɨɛɧɵ ɩɨɤаɡаɬɶ ɫɬɭɞɟɧɬаɦ ɪɟаɥɶɧɭɸ 
ɫɜɹɡɶ ɞɢɫɰɢɩɥɢɧɵ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɟɣ, ɬ.ɟ. ɟɟ ɩɪɢɤɥаɞɧɭɸ ɧаɩɪаɜɥɟɧ-
ɧɨɫɬɶ, ɱɬɨ ɧɟɝаɬɢɜɧɨ ɫɤаɡɵɜаɟɬɫɹ ɧа ɦɨɬɢɜаɰɢɢ ɨɛɭɱɟɧɢɹ. Ɉɫɨɛɟɧɧɨ ɷɬɨ 
ɤаɫаɟɬɫɹ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɫɩɟɰɢɮɢɤа 
ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɢ ɤɨɬɨɪɵɯ ɡɧаɱɢɬɟɥɶɧɨ ɨɬɥɢɱаɟɬɫɹ ɨɬ ɞɪɭɝɢɯ. 

В ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɟɪɟɞ ɧаɦɢ ɫɬɨɹɥа ɡаɞаɱа ɜ ɪаɦɤаɯ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢ-
ɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɤɨɧɤɪɟɬɢ-
ɡɢɪɨɜаɬɶ ɩɨɧɹɬɢɟ «ɤɨɦɩɥɟɤɫ ɡаɞаɱ», ɭɫɬаɧɨɜɢɬɶ ɧаɢɛɨɥɟɟ ɨɛɳɢɟ ɩɪɢɧ-
ɰɢɩɵ ɟɝɨ ɮɨɪɦɢɪɨɜаɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɪɹɞɭ ɬɪɟɛɨ-
ɜаɧɢɣ ɢ ɭɫɥɨɜɢɣ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪаɡɪаɛɨɬаɬɶ 
ɤɨɧɤɪɟɬɧɵɟ ɡаɞаɱɢ. 

Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɩɨɧɹɬɢɹ «ɤɨɦɩɥɟɤɫ ɡаɞаɱ» ɛɵɥа ɜɵɛɪаɧа ɢɫɯɨɞɧаɹ 
ɜɡаɢɦɨɨɛɭɫɥɨɜɥɟɧɧаɹ ɫɢɫɬɟɦа, ɜ ɤɨɬɨɪɨɣ ɜɵɞɟɥɟɧ ɪаɫɫɦаɬɪɢɜаɟɦɵɣ 
ɨɛɴɟɤɬ. Пɨɞ ɫɢɫɬɟɦɨɣ ɛɭɞɟɦ ɩɨɧɢɦаɬɶ ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɧаɯɨɞɹ-
ɳɢɯɫɹ ɜ ɨɬɧɨɲɟɧɢɹɯ ɢ ɫɜɹɡɹɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɨɛɪаɡɭɸɳɢɯ ɨɩɪɟɞɟɥёɧ-
ɧɭɸ ɰɟɥɨɫɬɧɨɫɬɶ, ɟɞɢɧɫɬɜɨ. В ɤаɱɟɫɬɜɟ ɬаɤɨɣ ɫɢɫɬɟɦɵ ɧаɦɢ ɨɩɪɟɞɟɥɟɧа 
ɤɨɧɬɟɤɫɬɧаɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧаɹ ɨɛɪаɡɨɜаɬɟɥɶɧаɹ ɫɪɟɞа 
ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ (КПɈɈɋ ȽȽП) [1]. В ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɤɨɦɩɥɟɤɫ, ɫɨɝɥаɫɧɨ ɫɥɨɜаɪɸ ɋ.ɂ. Ɉɠɟɝɨɜа, – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɥɢ ɫɨ-
ɱɟɬаɧɢɟ ɱɟɝɨ-ɥɢɛɨ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɤɨɦɩɥɟɤɫɨɦ ɡаɞаɱ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɯ 
ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɛɭɞɟɦ ɧаɡɵɜаɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɩɟɰɢаɥɶɧɨ ɨɬɨ-
ɛɪаɧɧɵɯ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜаɧɧɵɯ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɡа-
ɞаɱ, ɤɨɬɨɪɵɟ ɛɵ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɦ ɰɟɥɹɦ ɤɭɪɫа ɞɢɫɰɢɩ-
ɥɢɧ ɝɪаɮɢɱɟɫɤɨɝɨ ɰɢɤɥа, ɛɵɥɢ ɧаɩɪаɜɥɟɧɵ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɤɨɦɩɟ-
ɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤа ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧаɩɪаɜɥɟɧɢɹ 
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ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ, ɦɨɬɢɜɢɪɨɜаɥɢ ɩɨɡɧаɜаɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɫɬɭɞɟɧɬɨɜ, ɜɵɡɵɜаɥɢ ɭ ɧɢɯ ɪɟɮɥɟɤɫɢɸ ɢ ɢɝɪаɥɢ ɜɨɫɩɢɬаɬɟɥɶɧɭɸ ɪɨɥɶ. 

В ɤаɱɟɫɬɜɟ ɨɫɧɨɜɨɩɨɥаɝаɸɳɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɞаɧɧɨɣ ɩɪɨɛɥɟɦɵ ɛɵ-
ɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ. Ɍɟɨɪɟɬɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɩɪɢ ɪаɡɪа-
ɛɨɬɤɟ ɤɨɦɩɥɟɤɫа ɡаɞаɱ ɫɨɫɬаɜɢɥɢ ɫɥɟɞɭɸɳɢɟ ɩɨɞɯɨɞɵ: ɡаɞаɱɧɵɣ, ɫɢɫ-
ɬɟɦɧɵɣ, ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ, ɤɨɧɬɟɤɫɬɧɵɣ, ɥɢɱɧɨɫɬɧɨ-ɞɟɹɬɟɥɶɧɨɫɬɧɵɣ, 
ɩɪɨɟɤɬɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɣ, ɦɟɠɞɢɫɰɢɩɥɢɧаɪɧɵɣ, ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɣ. 
В ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɩɪɟɩɨɞаɜаɬɟɥɸ ɱɟɪɟɡ ɡаɞаɱɢ ɦɨɞɟɥɢɪɨ-
ɜаɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɭɱɟɛɧɵɟ ɫɢɬɭаɰɢɢ ɢ ɭɫɩɟɲɧɨ ɪɟаɥɢɡɨɜɵɜаɬɶ ɰɟɥɢ 
ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ. Пɪɢ ɨɬɛɨɪɟ ɫɨɞɟɪɠаɧɢɹ ɡаɞаɱ ɦɵ 
ɪɭɤɨɜɨɞɫɬɜɨɜаɥɢɫɶ ɩɪɢɧɰɢɩаɦɢ ɮɭɧɞаɦɟɧɬаɥɶɧɨɫɬɢ, ɫɥɨɠɧɨɫɬɢ, ɨɬɤɪɵ-
ɬɨɫɬɢ, ɢɧɬɟɝɪаɬɢɜɧɨɫɬɢ ɢ ɧɟɥɢɧɟɣɧɨɫɬɢ. 

Ɂаɞаɧɢɹ ɪаɡɪаɛаɬɵɜаɥɢɫɶ ɫ ɭɱɟɬɨɦ ɜɨɫɩɪɢɹɬɢɹ ɢ ɩɨɧɢɦаɧɢɹ ɫɬɭ-
ɞɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɭɪɫа. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɛаɡɨɜɵɟ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ [2]  
ɥɢɛɨ ɤаɤɢɟ-ɬɨ ɢɯ ɫɨɫɬаɜɥɹɸɳɢɟ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɛɵɥɨ ɪаɫɫɦаɬɪɢɜаɬɶ 
ɜ ɪаɦɤаɯ ɢɡɭɱаɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɩɪɟɨɛɪаɡɨɜɵɜаɥɢɫɶ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ, ɭɩɪɨɳаɥɢɫɶ. 

В ɪɟɡɭɥɶɬаɬɟ ɛɵɥ ɫɤɨɧɫɬɪɭɢɪɨɜаɧ ɤɨɦɩɥɟɤɫ ɡаɞаɱ, ɜɤɥɸɱаɸɳɢɣ 
ɡаɞаɱɢ-ɭɩɪаɠɧɟɧɢɹ (94 ɡаɞаɱɢ) ɢ 9 ɭɤɪɭɩɧɟɧɧɵɯ ɡаɞаɱ, ɪаɡɪаɛɨɬаɧɧɵɯ 
ɩɨ ɜаɪɢаɧɬаɦ – ɢɧɞɢɜɢɞɭаɥɶɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞаɱɢ (ɂȽɁ). Ɂɧаɱɢɬɟɥɶ-
ɧɨɟ ɦɟɫɬɨ ɜ ɤɨɦɩɥɟɤɫɟ ɡаɧɢɦаɸɬ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɨɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɱ ɪаɡɜɟɞɤɢ ɢ ɪаɡɪаɛɨɬɤɢ ɧɟɞɪ. 
Ɉɧɢ ɫɨɞɟɪɠаɬ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧɵɣ ɤɨɧɬɟɤɫɬ ɢ ɩɨɞɪаɡɭ-
ɦɟɜаɸɬ ɡаɦɟɳɟɧɢɟ ɪɟаɥɶɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɯ аɧаɥɨɝа-
ɦɢ – ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɦɢ ɦɨɞɟɥɹɦɢ. Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɪɟɲɟɧɢɸ ɬа-
ɤɢɯ ɡаɞаɱ ɛɵɥа ɪаɡɪаɛɨɬаɧа ɬɟɬɪаɞɶ ɫ ɩɟɱаɬɧɵɦɢ ɨɫɧɨɜаɦɢ, ɫɨɞɟɪɠаɳаɹ 
ɡаɞаɱɢ-ɭɩɪаɠɧɟɧɢɹ [3]. Кɪɨɦɟ ɬɨɝɨ, ɢɡɞаɧɵ ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ (ɪɢɫ. 1, а): 

♦ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɜ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱаɯ» [4], ɝɞɟ 
ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɢ ɬɟɯɧɢɱɟɫɤɢ ɨɛɨɫɧɨɜɵɜаɸɬɫɹ ɪɟɲɟɧɢɹ ɧɟɤɨɬɨɪɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɦɟɬɨɞаɦɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɫ аɥɝɨɪɢɬɦаɦɢ 
ɪɟɲɟɧɢɹ ɢ ɩɪɢɦɟɪаɦɢ ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟɠɟɣ; 

♦ «Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɧа ɩɥаɧаɯ» [5]; 

♦ «Мɟɬɨɞ ɩɪɨɟɤɰɢɣ ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ ɜ ɪɟɲɟɧɢɢ ɢɧɠɟ-
ɧɟɪɧɵɯ ɡаɞаɱ» [6]; 

♦ «Эɤɫɩɪɟɫɫ-ɤɨɧɫɩɟɤɬ» [7]; 
♦ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɟɲɟɧɢɸ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɡаɞаɱ. Ƚɟɨɥɨɝɢɱɟɫɤаɹ ɫɬɪɭɤɬɭɪа ɫ ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟ-
ɧɢɟɦ ɧа ɝɨɪɧɵɯ ɱɟɪɬɟɠаɯ» [8]. 
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Ɋɢɫ. 1. Мɟɬɨɞɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜаɧɢɟ ɞɥɹ ɤɨɦɩɥɟɤɫа ɢɧɠɟɧɟɪɧɵɯ ɭɱɟɛɧɵɯ ɡаɞаɱ:  
а – ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤаɹ ɥɢɬɟɪаɬɭɪа; ɛ – ɤɨɦɩɥɟɤɫ ɭɱɟɛɧɵɯ ɡаɞаɱ,  

ɩɪɟɞɫɬаɜɥɟɧɧɵɣ ɜ ɜɢɞɟ ɞɟɪɟɜа ɡаɞаɱ 

Ⱦɥɹ ɧаɝɥɹɞɧɨɫɬɢ ɤɨɦɩɥɟɤɫ ɡаɞаɱ (КɁ) ɩɪɟɞɫɬаɜɥɟɧ ɜ ɜɢɞɟ ɞɟɪɟɜа 
ɡаɞаɱ (ɫɦ. ɪɢɫ. 1, ɛ). Вɫɟ ɡаɞаɱɢ ɤɨɦɩɥɟɤɫа ɜɧɟ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɫɥɨɠ-

ɧɨɫɬɢ ɦɵ ɩɨɞɪаɡɞɟɥɹɟɦ ɧа ɬɪɢ ɝɪɭɩɩɵ. Пɟɪɜɭɸ ɝɪɭɩɩɭ ɫɨɫɬаɜɥɹɸɬ ɡа-
ɞаɱɢ ɤɥаɫɫɢɱɟɫɤɢɟ (ɁК), ɬɪаɞɢɰɢɨɧɧɨ ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɜ ɭɱɟɛɧɢɤаɯ ɩɨ 
ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ. Вɨ ɜɬɨɪɭɸ ɝɪɭɩɩɭ 
ɜɤɥɸɱɟɧɵ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ (Ɂɂ), 

ɬ.ɟ. ɩɪɨɟɤɰɢɢ ɛаɡɨɜɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ, ɢɦɟɸɳɢɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫ-
ɤɭɸ ɫɩɟɰɢɮɢɤɭ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɪɟаɥɢɡɨɜаɧɨ ɫɪɟɞɫɬɜаɦɢ 

ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɫɬɭ-
ɞɟɧɬаɦɢ ɩɟɪɜɨɝɨ ɝɨɞа ɨɛɭɱɟɧɢɹ ɜ ɜɭɡɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɩɟɰɢаɥɶɧɨ-
ɫɬɟɣ. Ƚɪɭɩɩа ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɞ-
ɝɪɭɩɩ 1 (Ɂɂ1) ɢ 2 (Ɂɂ2). В ɩɟɪɜɭɸ ɩɨɞɝɪɭɩɩɭ ɜɤɥɸɱɟɧɵ ɡаɞаɱɢ, ɜɵ-

ɛɪаɧɧɵɟ ɢɡ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɤɥаɫɫɢɱɟɫɤɢɯ ɡаɞаɱ, ɜ ɫɨɞɟɪɠаɧɢɟ ɤɨɬɨɪɵɯ 
ɜ ɪɟɡɭɥɶɬаɬɟ ɢɯ ɩɟɪɟɮɨɪɦɭɥɢɪɨɜаɧɢɹ ɜɜɟɞɟɧа ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤаɹ ɥɟɤ-
ɫɢɤа, ɱɬɨ ɩɪɢɞаɟɬ ɡаɞаɱаɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɢ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɡаɭɪɭɫа. Вɬɨɪɭɸ 

ɩɨɞɝɪɭɩɩɭ ɩɪɟɞɫɬаɜɥɹɸɬ ɤɨɦɩɥɟɤɫɧɵɟ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɢɧɠɟɧɟɪ-
ɧɵɟ ɡаɞаɱɢ, ɛаɡɢɪɭɸɳɢɟɫɹ ɧа ɧаɱаɥɶɧɵɯ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɡɧаɧɢɹɯ 
ɢ ɭɦɟɧɢɹɯ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɩɟɞɟɜɬɢɱɟɫɤɢɯ ɡɧаɧɢɣ ɫɩɟɰɞɢɫɰɢɩɥɢɧ ɢ ɬаɤ-
ɠɟ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɡаɭɪɭɫа. 
К ɬɪɟɬɶɟɣ ɝɪɭɩɩɟ ɡаɞаɱ ɨɬɧɟɫɟɧɵ ɡаɞаɱɢ ɧɟɫɬаɧɞаɪɬɧɵɟ (Ɂɇ), ɬаɤɢɟ ɤаɤ 
ɨɥɢɦɩɢаɞɧɵɟ, ɬɜɨɪɱɟɫɤɢɟ, ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɟ, ɡаɞаɱɢ ɞɥɹ ɪаɛɨɬɵ ɜ ɤɨ-
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ɦаɧɞɟ ɢ ɞɪ. Каɠɞаɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɡаɞаɱ ɦɨɠɟɬ ɛɵɬɶ ɪɟаɥɢɡɨɜаɧа ɧа 
ɤɨɦɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ (Кɑ), ɜ ɩɪɨɟɤɰɢɹɯ ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ (ПɑɈ), 

ɜ аɤɫɨɧɨɦɟɬɪɢɢ (А), а ɬаɤɠɟ ɩɪɟɞɫɬаɜɥɟɧа ɜ ɜɢɞɟ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ 

(3D) ɜ ɝɪаɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪаɯ AutoCAD ɢɥɢ KOMПАɋ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, 

ɫɭɦɦаɪɧɨ ɤɨɦɩɥɟɤɫ ɡаɞаɱ ɫɤɥаɞɵɜаɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɫɬаɜɥɹɸɳɢɯ: 

КɁ = å ɁК (Кɑ,ПɑɈ,А,3D) + å Ɂɂ1 (Кɑ,ПɑɈ,А,3D) + å Ɂɂ2 
(Кɑ,ПɑɈ,А,3D) + å Ɂɇ (Кɑ,ПɑɈ,А,3D). 

Ⱦаɥɟɟ ɤаɠɞɭɸ ɝɪɭɩɩɭ ɡаɞаɱ ɪаɫɫɦɨɬɪɢɦ ɧа ɩɪɢɦɟɪаɯ. 
Ɂаɞаɱи ɤɥаɫɫиɱеɫɤие. Эɬɨ ɡаɞаɱɢ, ɤɨɬɨɪɵɟ ɜ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢ-

ɱɟɫɤɨɣ ɩɪаɤɬɢɤɟ ɨɛɭɱɟɧɢɹ ɪɟɲаɸɬɫɹ ɫɬɭɞɟɧɬаɦɢ ɜɫɟɯ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭ-
ɡɨɜ. В ɬɟɬɪаɞɢ ɫ ɩɟɱаɬɧɵɦɢ ɨɫɧɨɜаɦɢ ɤɥаɫɫɢɱɟɫɤɢɟ ɡаɞаɱɢ-ɭɩɪаɠɧɟɧɢɹ 
ɡаɧɢɦаɸɬ ɛɨɥɟɟ 60 %. Ɉɧɢ ɩɪɟɞɧаɡɧаɱɟɧɵ ɞɥɹ ɪɟɲɟɧɢɹ ɧа ɥɟɤɰɢɹɯ, ɧа 
ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɹɯ ɢ ɞɥɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ.  
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞаɧɧɵɯ ɡаɞаɧɢɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɛɨɥɶ-
ɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɛиɧаɪɧыɣ ɩɪɢɧɰɢɩ ɪɟɲɟɧɢɹ, ɬ.ɟ. 
ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɩɪɟɞɫɬаɜɢɬɶ ɞɜа ɢɥɢ ɬɪɢ ɨɛɹɡаɬɟɥɶɧɵɯ ɪɟɲɟɧɢɹ: 
ɬɪаɞɢɰɢɨɧɧɨɟ ɧа ɤɨɦɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ, ɜ аɤɫɨɧɨɦɟɬɪɢɢ ɢ ɜ ɩɪɨɟɤɰɢɹɯ 
ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ. Пɪɢ ɷɬɨɦ аɥɝɨɪɢɬɦ ɡаɱаɫɬɭɸ ɹɜɥɹɟɬɫɹ ɟɞɢ-
ɧɵɦ ɞɥɹ ɜɫɟɯ ɜаɪɢаɧɬɨɜ ɪɟɲɟɧɢɹ ɞаɧɧɨɣ ɡаɞаɱɢ, ɯɨɬɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢ-
ɦɟɧɟɧɵ ɢ ɪаɡɥɢɱɧɵɟ аɥɝɨɪɢɬɦɵ. Ɍаɤɨɣ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ ɧɨɜаɰɢɟɣ, ɩɨ-
ɫɤɨɥɶɤɭ ɜ ɩɪаɤɬɢɤɟ ɩɪɟɩɨɞаɜаɧɢɹ ɞɢɫɰɢɩɥɢɧ ɝɪаɮɢɱɟɫɤɨɝɨ ɰɢɤɥа ɪа-
ɧɟɟ ɧɟ ɩɪɢɦɟɧɹɥɫɹ. 

Ɂаɞаɱи иɧɠеɧеɪɧые. Ɂаɞаɱɢ ɩɟɪɜɨɣ ɩɨɞɝɪɭɩɩɵ (Ɂɂ1) ɢɧɠɟɧɟɪ-
ɧɵɯ ɡаɞаɱ ɬаɤɠɟ ɜɤɥɸɱɟɧɵ ɜ ɬɟɬɪаɞɶ ɫ ɩɟɱаɬɧɵɦɢ ɨɫɧɨɜаɦɢ ɢ аɧаɥɨ-
ɝɢɱɧɨ ɡаɞаɱаɦ ɤɥаɫɫɢɱɟɫɤɢɦ ɩɪɟɞɧаɡɧаɱɟɧɵ ɤаɤ ɞɥɹ ɪɟɲɟɧɢɹ ɜ аɭɞɢɬɨ-
ɪɢɢ, ɬаɤ ɢ ɞɥɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɢ ɩɪɟɞɭɫɦаɬɪɢɜаɸɬ ɨɞɧɨ, ɞɜа 
ɢɥɢ ɬɪɢ ɪɟɲɟɧɢɹ. Вɦɟɫɬɟ ɫ ɬɟɦ ɜ ɮɨɪɦɭɥɢɪɨɜɤɟ ɡаɞаɱ ɩɪɢɫɭɬɫɬɜɭɟɬ ɝɨɪ-
ɧɨ-ɝɟɨɥɨɝɢɱɟɫɤаɹ ɥɟɤɫɢɤа. ɉɪиɜеɞеɦ ɩɪиɦеɪ ɬаɤɨɣ ɡаɞаɱи. 

ɑɟɪɟɡ ɬɨɱɤɭ ɋ ɡаɩɪɨɟɤɬɢɪɨɜаɬɶ ɝɨɪɧɭɸ ɜɵɪаɛɨɬɤɭ CF, ɩаɪаɥ-
ɥɟɥɶɧɭɸ ɡаɞаɧɧɨɦɭ ɧаɩɪаɜɥɟɧɢɸ AB. ɑɟɪɟɡ ɬɨɱɤɭ D ɡаɩɪɨɟɤɬɢɪɨɜаɬɶ 
ɝɨɪɢɡɨɧɬаɥɶɧɭɸ ɝɨɪɧɭɸ ɜɵɪаɛɨɬɤɭ DE ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɝɨɪɧɨɣ ɜɵɪа-
ɛɨɬɤɨɣ AB. Ɂаɞаɱɭ ɪɟɲɢɬɶ ɜ ПɑɈ (ɝɪаɮɢɱɟɫɤɢ ɢ аɧаɥɢɬɢɱɟɫɤɢ), ɧа 
ɷɩɸɪɟ ɢ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɢɡɨɦɟɬɪɢɢ. 

Ɍаɤɠɟ ɤ ɞаɧɧɨɣ ɩɨɞɝɪɭɩɩɟ ɨɬɧɟɫɟɧа, ɧаɩɪɢɦɟɪ, ɫɥɟɞɭɸɳаɹ иɧɞи-

ɜиɞɭаɥɶɧая ɝɪаɮиɱеɫɤая ɡаɞаɱа. 
ɇа ɷɩɸɪɟ (ɜ ɞɜɭɯ ɩɪɨɟɤɰɢɹɯ) ɢ ɜ ПɑɈ ɨɩɪɟɞɟɥɢɬɶ ɪаɫɫɬɨɹɧɢɟ ɦɟ-

ɠɞɭ ɧаɤɥɨɧɧɵɦɢ ɝɨɪɧɵɦɢ ɜɵɪаɛɨɬɤаɦɢ а (АВ) ɢ b (CD). Ɋɟɲɟɧɢɟ ɡаɞа-
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ɱɢ ɧа ɷɩɸɪɟ ɩɪɟɞɫɬаɜɥɟɧɨ ɜ ɤɥаɫɫɢɱɟɫɤɢɯ ɭɱɟɛɧɢɤаɯ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ. Пɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɱɢ ɢ аɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɩɪɟɞɫɬаɜ-
ɥɟɧɵ ɧа ɪɢɫ. 2, а. 

 

а                                                          ɛ 

Ɋɢɫ. 2. Пɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ: 
 а – Ɂɂ1; ɛ – Ɂɂ2 

Ɂаɞаɱɢ ɜɬɨɪɨɣ ɩɨɞɝɪɭɩɩɵ (Ɂɂ2) ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɹɜɥɹɸɬɫɹ ɭɤɪɭɩ-
ɧɟɧɧɵɦɢ ɤɨɦɩɥɟɤɫɧɵɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɡаɞаɱаɦɢ. Ɉɧɢ ɢɝɪаɸɬ ɨɛɨɛɳаɸ-
ɳɭɸ, ɢɧɬɟɝɪаɬɢɜɧɭɸ, а ɬаɤɠɟ ɦɨɬɢɜɢɪɭɸɳɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧɨɝɨ ɨɫɜɨɟɧɢɹ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ,  
ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ, ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɢ ɡаɤɪɟɩɥɟɧɢɢ ɧа-
ɜɵɤɨɜ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɨɫɨɡɧаɧɧɨɝɨ ɜɵɛɨɪа ɜ ɤаɠ-
ɞɨɦ ɤɨɧɤɪɟɬɧɨɣ ɫɥɭɱаɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴ-
ɟɤɬа ɢ ɧаɢɛɨɥɟɟ ɪаɰɢɨɧаɥɶɧɨɝɨ аɥɝɨɪɢɬɦа ɪɟɲɟɧɢɹ ɡаɞаɱɢ. 

ɉɪиɦеɪ ɡаɞаɱи иɡ ɩɨɞɝɪɭɩɩы Ɂɂ2. 

Вɟɪɬɢɤаɥɶɧɵɟ ɛɭɪɨɜɵɟ ɫɤɜаɠɢɧɵ ɜɫɤɪɵɥɢ ɜ ɬɨɱɤаɯ Ⱥ, ȼ, ɋ ɢ K, L, 
M ɤɪɵɥɶɹ ɫɤɥаɞɤɢ, ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬаɜɥɟɧɵ ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ ɤаɤ ɩɥɨɫɤɨɫɬɢ S ɢ L. ɂɡ ɞаɧɧɵɯ ɛɭɪɟɧɢɹ ɢɡɜɟɫɬɧɵ ɤɨɨɪɞɢ-
ɧаɬɵ ɬɨɱɟɤ Ⱥ, ȼ, ɋ, K, L, M. 

ɇа ɷɩɸɪɟ (ɜ ɞɜɭɯ ɩɪɨɟɤɰɢɹɯ) ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ ɲаɪɧɢɪа 
ɫɤɥаɞɤɢ ɢ ɜɟɥɢɱɢɧɭ ɭɝɥа ɫɤɥаɞɤɢ m, а ɬаɤɠɟ ɧаɬɭɪаɥɶɧɭɸ ɜɟɥɢɱɢɧɭ 
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ɩɥɨɫɤɨɫɬɢ ɤɪɵɥа ɫɤɥаɞɤɢ, ɨɝɪаɧɢɱɟɧɧɭɸ ɬɪɟɭɝɨɥɶɧɢɤɨɦ Ⱥȼɋ, ɢ ɭɝɨɥ 
ɟɝɨ ɧаɤɥɨɧа ɤ ɝɨɪɢɡɨɧɬаɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɤɰɢɣ (ɦɟɬɨɞ ɜɵɛɪаɬɶ ɫа-
ɦɨɫɬɨɹɬɟɥɶɧɨ). В ПɑɈ ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ ɡаɥɟɝаɧɢɹ ɤɪɵɥɶɟɜ ɫɤɥаɞ-
ɤɢ, ɜɟɥɢɱɢɧɭ ɭɝɥа ɫɤɥаɞɤɢ m ɢ ɷɥɟɦɟɧɬɵ ɡаɥɟɝаɧɢɹ ɨɫɟɜɨɣ (ɛɢɫɫɟɤɬɨɪ-
ɧɨɣ) ɩɥɨɫɤɨɫɬɢ Q. 

Ɋɟɲɟɧɢɟ ɡаɞаɱɢ ɧа ɷɩɸɪɟ ɩɪɟɞɫɬаɜɥɟɧɨ ɜ ɤɥаɫɫɢɱɟɫɤɢɯ ɭɱɟɛɧɢɤаɯ 
ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Пɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɞаɧɧɨɣ ɡаɞаɱɢ 
ɜ ПɑɈ ɢ аɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɪɢɫ. 2, ɛ. 

Пɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɞɪɭɝɢɯ ɭɤɪɭɩɧɟɧɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ ɡаɞаɱ ɢɡ 
ɞаɧɧɨɣ ɩɨɞɝɪɭɩɩɵ ɩɪɢɜɟɞɟɧɵ ɧа ɪɢɫ. 3. 

Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɞаɧɧɨɣ ɩɨɞɝɪɭɩɩɟ ɡаɞаɱ ɜ ɨɬɥɢɱɢɟ 
ɨɬ ɩɪɟɞɵɞɭɳɢɯ (Ɂɂ2) ɭɠɟ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɜаɪɢаɧɬɨɜ 
ɪɟɲɟɧɢɹ ɧа ɪаɡɥɢɱɧɵɯ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ (ɤɨɦɩɥɟɤɫɧɨɦ 
ɱɟɪɬɟɠɟ, ɜ ɩɪɨɟɤɰɢɹɯ ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ ɢɥɢ аɤɫɨɧɨɦɟɬɪɢɢ). 

Ɋɟɲаɹ ɞаɧɧɵɟ ɡаɞаɱɢ, ɫɬɭɞɟɧɬɵ ɜɵɛɢɪаɸɬ ɧаɢɛɨɥɟɟ ɪаɰɢɨɧаɥɶɧɭɸ 
ɦɨɞɟɥɶ, ɜɵɩɨɥɧɹɹ ɤɨɧɤɪɟɬɧɨɟ ɞɟɣɫɬɜɢɟ ɜ ɡаɞаɧɢɢ. Ɍаɤ, ɜ ɧɟɤɨɬɨɪɵɯ ɢɧ-
ɞɢɜɢɞɭаɥɶɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱаɯ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 
ɪɹɞ ɨɬɞɟɥɶɧɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡаɞаɱ ɧа ɪаɡɧɵɯ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ 
ɦɨɞɟɥɹɯ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɧа ɤаɤɨɣ ɢɡ ɧɢɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ 
ɨɛɴɟɤɬ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬаɜɥɟɧ ɧаɢɛɨɥɟɟ ɩɨɥɧɨ ɢ ɪаɰɢɨɧаɥɶɧɨ. 

Вɵɩɨɥɧɹɹ ɞаɧɧɵɟ ɡаɞаɧɢɹ, ɭɱаɳɢɟɫɹ ɨɜɥаɞɟɜаɸɬ ɧаɜɵɤаɦɢ ɪаɛɨɬɵ 
ɫ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɟɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱаɣɧɨ ɜаɠɧɵɦ 
ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ. 

В ɨɬɥɢɱɢɟ ɨɬ ɬɪаɞɢɰɢɨɧɧɵɯ ɤɥаɫɫɢɱɟɫɤɢɯ ɡаɞаɱ (Ɂɤ), ɤɨɬɨɪɵɟ 
ɨɛɵɱɧɨ ɡаɞаɧɵ ɜ ɜɢɞɟ ɡɧаɤɨɦɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɫɢɦɜɨ-
ɥɢɤɢ, ɨɬɞɟɥɶɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦа ɫɥɨɠɧɵɦɢ ɞɥɹ 
ɫаɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɫɬɭɞɟɧɬаɦɢ ɨɬ ɧаɱаɥа ɞɨ ɤɨɧɰа, ɱɬɨ ɫɨɩɪɹ-
ɠɟɧɨ ɫ ɨɩɢɫаɬɟɥɶɧɨɣ (ɫɥɨɜɟɫɧɨɣ) ɮɨɪɦɭɥɢɪɨɜɤɨɣ ɡаɞаɱɢ, а ɬаɤɠɟ ɧɟ-
ɫɬаɧɞаɪɬɧɵɦɢ аɥɝɨɪɢɬɦаɦɢ ɪɟɲɟɧɢɹ. В ɷɬɨɦ ɫɥɭɱаɟ ɡаɞаɱа ɩɨɞɪаɡɞɟɥɹ-
ɟɬɫɹ ɧа ɛɥɨɤɢ: ɨɞɧɢ, ɛɟɡɭɫɥɨɜɧɨ, ɨɛɴɹɫɧɹɸɬɫɹ ɩɪɟɩɨɞаɜаɬɟɥɟɦ, ɞɪɭɝɢɟ 
ɫɬɭɞɟɧɬɵ ɜɵɩɨɥɧɹɸɬ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɩɨɞаɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɡаɞаɱ-
ɭɩɪаɠɧɟɧɢɣ ɫɥɭɠаɬ ɩɨɞɝɨɬɨɜɤɨɣ ɤ ɜɵɩɨɥɧɟɧɢɸ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪа-
ɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɢ ɹɜɥɹɸɬɫɹ аɧаɥɨɝаɦɢ ɢɯ ɮɪаɝɦɟɧɬɨɜ, ɱɬɨ ɡɧаɱɢɬɟɥɶ-
ɧɨ ɭɩɪɨɳаɟɬ ɩɨɧɢɦаɧɢɟ ɫɥɨɠɧɵɯ ɭɤɪɭɩɧɟɧɧɵɯ ɡаɞаɱ. 

ɂɡ ɬɪɟɬɶɟɣ ɝɪɭɩɩɵ ɡаɞаɱ Ɂɇ (ɡаɞаɱɢ ɧɟɫɬаɧɞаɪɬɧɵɟ) ɜ ɧаɫɬɨɹɳɟɦ 
ɢɫɫɥɟɞɨɜаɧɢɢ ɧаɫ ɢɧɬɟɪɟɫɭɸɬ ɬɨɥɶɤɨ ɡаɞаɱɢ, ɢɦɟɸɳɢɟ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɭɸ ɧаɩɪаɜɥɟɧɧɨɫɬɶ. ɋɪɟɞɢ ɧɢɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬаɤɢɟ, ɤɨɬɨɪɵɟ  
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Ɋɢɫ. 3. Пɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɭɤɪɭɩɧɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ 
 (ɩɨɞɝɪɭɩɩа Ɂɂ2) 
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ɫɬɭɞɟɧɬɵ ɩɨ ɡаɜɟɪɲɟɧɢɢ ɤɭɪɫа ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɮɨɪɦɭɥɢɪɭɸɬ ɢ ɪɟɲаɸɬ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ, а ɡаɬɟɦ ɪаɡɛɢɪаɸɬ ɢɯ ɫ ɩɪɟ-
ɩɨɞаɜаɬɟɥɟɦ (ɢɧɞɢɜɢɞɭаɥɶɧаɹ ɪаɛɨɬа). В ɷɬɭ ɠɟ ɝɪɭɩɩɭ ɡаɞаɱ ɜɯɨɞɹɬ 
ɡаɞаɧɢɹ, ɤɨɬɨɪɵɟ ɫɢɥɶɧɵɟ ɢ ɨɫɨɛɨ ɦɨɬɢɜɢɪɨɜаɧɧɵɟ ɫɬɭɞɟɧɬɵ ɩɨ ɠɟ-
ɥаɧɢɸ ɜɵɩɨɥɧɹɸɬ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɫɜɟɪɯ ɩɪɨɝɪаɦɦɵ ɤɭɪɫа. Кɪɨɦɟ ɬɨ-
ɝɨ, ɡаɞаɱɢ, ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɩɥɟɤɫ, ɦɨɝɭɬ ɛɵɬɶ ɪаɫɲɢɪɟɧɵ ɫɩɟɰɢаɥɶ-
ɧɵɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɡаɞаɧɢɹɦɢ. ɇаɩɪɢɦɟɪ, ɡаɞаɱа, ɩɪɢɜɟɞɟɧɧаɹ 
ɧа ɪɢɫ. 2, а, ɦɨɠɟɬ ɪаɫɫɦаɬɪɢɜаɬɶɫɹ ɤаɤ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤаɹ ɡаɞаɱа [9], 
а ɨɞɧа ɢɡ ɡаɞаɱ, ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɧа ɪɢɫ. 3, ɤаɤ ɩɨɤаɡаɥ ɨɩɵɬ, ɯɨɪɨɲɨ 
ɪɟɲаɟɬɫɹ ɜ ɤɨɦаɧɞɟ. Ɍаɤɠɟ ɪаɡɪаɛɨɬаɧа ɦɟɬɨɞɢɤа ɪɟɲɟɧɢɹ ɷɬɢɯ ɡа-
ɞаɱ. Вɫɟ ɢɧɞɢɜɢɞɭаɥɶɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞаɧɢɹ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɬɭɞɟɧɬаɦɢ ɜɪɭɱɧɭɸ, а ɬаɤɠɟ ɜ ɝɪаɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪаɯ AutoCAD 
ɢɥɢ КɈМПАɋ ɜ ɪɟɠɢɦɟ 2D, ɩɪɢɱɟɦ ɨɞɧɨ ɧɟ ɞɨɥɠɧɨ ɢɫɤɥɸɱаɬɶ ɞɪɭ-
ɝɨɟ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɩаɪа «ɝɨɥɨɜа–ɪɭɤа» аɤɬɢɜɢɡɢɪɭɟɬ ɩɪɨɰɟɫɫ 
ɦɵɲɥɟɧɢɹ. Кɪɨɦɟ ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɞɥɹ 
ɧаɝɥɹɞɧɨɫɬɢ ɢ ɥɭɱɲɟɝɨ ɩɨɧɢɦаɧɢɹ ɫɥɟɞɭɟɬ ɩɪɟɞɫɬаɜɥɹɬɶ 3D-ɦɨɞɟɥɹɦɢ. 
Ɉɫɨɛɟɧɧɨ ɷɬɨ ɩɨɥɟɡɧɨ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɥɨɤ-ɞɢаɝɪаɦɦ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧаɪɭɲɟɧɢɣ, а ɬаɤɠɟ ɧаɝɥɹɞɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ 
ɝɨɪɧɵɯ ɜɵɪаɛɨɬɨɤ. 

Ɋаɡɪаɛɨɬаɧɧɵɣ ɤɨɦɩɥɟɤɫ ɡаɞаɱ ɫɩɨɫɨɛɫɬɜɭɟɬ аɤɬɢɜɧɨɦɭ ɮɨɪɦɢ-
ɪɨɜаɧɢɸ ɞɢɫɰɢɩɥɢɧаɪɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɢɧɟɪɝɟɬɢɱɟ-
ɫɤɢɦ ɩɪɢɧɰɢɩаɦ: ɮɭɧɞаɦɟɧɬаɥɶɧɨɫɬɢ, ɫɥɨɠɧɨɫɬɢ, ɨɬɤɪɵɬɨɫɬɢ, ɧɟɥɢ-
ɧɟɣɧɨɫɬɢ. Пɪɢɧɰɢɩ ɮɭɧɞаɦɟɧɬаɥɶɧɨɫɬɢ ɫɨɝɥаɫɭɟɬɫɹ ɫ ɬɟɦ, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɜɵɹɜɢɬɶ ɜ ɢɡɭɱаɟɦɨɣ ɞɢɫɰɢɩɥɢɧɟ ɡɧаɧɢɹ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜаɧɢɹ. Пɪɢɧɰɢɩ ɫɥɨɠɧɨɫɬɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɜɫɟ 
ɢɧɞɢɜɢɞɭаɥɶɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞаɧɢɹ (ɂȽɁɂ2) ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ, 
ɧɨ ɜɦɟɫɬɟ ɫ ɬɟɦ ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɩɨɧɢɦаɧɢɹ ɫɬɭɞɟɧɬаɦ ɩɟɪɜɨɝɨ ɤɭɪɫа. 
Кɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡаɞаɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧɵ ɢɥɢ 
ɭɩɪɨɳɟɧɵ. Эɬɨ ɧɟ ɜɥɟɱɟɬ ɩɪɢɧɰɢɩɢаɥɶɧɨɣ ɩɨɬɟɪɢ ɢɯ ɤаɱɟɫɬɜа ɢ ɩɨ-
ɡɜɨɥɹɟɬ ɪɟаɝɢɪɨɜаɬɶ ɧа ɢɧɞɢɜɢɞɭаɥɶɧɨɫɬɶ ɤаɤ ɨɬɞɟɥɶɧɨɝɨ ɭɱаɳɟɝɨɫɹ, 
ɬаɤ ɢ ɝɪɭɩɩɵ ɭɱɟɧɢɤɨɜ. В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɨɦ ɨɬɤɪɵɬɨɫɬɢ 
ɦɨɠɧɨ ɜаɪɶɢɪɨɜаɬɶ ɡаɞаɱɢ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɧаɩɪаɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ 
ɭɱаɳɢɯɫɹ, ɬаɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ 
ɩɪɨɰɟɫɫɟ ɪаɡɥɢɱɧɵɟ ɦɟɬɨɞɢɤɢ ɢ ɧɨɜаɰɢɢ. Кɨɦɩɥɟɤɫ ɡаɞаɱ ɭɱɢɬɵɜаɟɬ 
ɩɪɢɧɰɢɩ ɧɟɥɢɧɟɣɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɟɞɩɨɥаɝаɟɬ ɜɨɡɜɪаɳɟɧɢɟ ɤ ɨɩɪɟ-
ɞɟɥɟɧɧɵɦ ɬɟɦаɦ ɧа ɪаɡɧɵɯ ɭɪɨɜɧɹɯ ɢ ɪаɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɨɞ-
ɧɢɯ ɢ ɬɟɯ ɠɟ ɡаɞаɱ, ɜ ɪɟɡɭɥɶɬаɬɟ ɱɟɝɨ ɭ ɫɬɭɞɟɧɬɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɰɟɥɨ-
ɫɬɧаɹ ɫɢɫɬɟɦа ɡɧаɧɢɹ. 
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Пɪɢɫɭɬɫɬɜɢɟ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɭɫɤɨ-
ɪɹɟɬ ɢ ɤаɱɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬ ɫаɦɨ ɨɛɭɱɟɧɢɟ ɡа ɫɱɟɬ ɩɨɹɜɥɟɧɢɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɦɨɬɢɜаɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɫɬɭɞɟɧɬаɦ ɜɢɞɧа ɨɱɟɜɢɞɧаɹ ɫɜɹɡɶ ɞɢɫɰɢ-
ɩɥɢɧɵ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. Кɪɨɦɟ ɬɨɝɨ, ɪɟɲɟ-
ɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɨɤаɡɵɜаɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɢ ɧа ɭɫɜɨɟɧɢɟ 
ɡаɞаɱ ɤɥаɫɫɢɱɟɫɤɢɯ, ɭɫɢɥɢɜаɹ ɢɯ ɪɨɥɶ ɤаɤ ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɝɟɨɦɟɬɪɨ-
ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ, ɬаɤ ɢ ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ 
ɦɨɞɟɥɢ ɜɵɩɭɫɤɧɢɤа ɜɭɡа ɤɨɧɤɪɟɬɧɨɝɨ ɧаɩɪаɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ. 

В ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɧɠɟɧɟɪɧɵɟ ɡаɞаɱɢ, ɜɨɲɟɞɲɢɟ ɜ ɪаɡɪаɛɨɬаɧɧɵɣ 
ɤɨɦɩɥɟɤɫ ɡаɞаɱ, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

♦ ɨɩɢɫɵɜаɸɬ ɨɛɴɟɤɬɵ ɢɥɢ ɫɢɬɭаɰɢɢ ɢɡ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ 
ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

♦ ɫɨɞɟɪɠаɬ ɧɟɤɨɬɨɪɵɟ ɧɟɢɡɜɟɫɬɧɵɟ ɩаɪаɦɟɬɪɵ ɝɨɪɧɨ-ɝɟɨɥɨɝɢ-
ɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɥɢ ɹɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɢɥɢ 
ɢɫɫɥɟɞɨɜаɬɶ ɫ ɩɨɦɨɳɶɸ аɩɩаɪаɬа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢɧɠɟɧɟɪ-
ɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ; 

♦ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɨɱɧɨɦɭ ɭɫɜɨɟɧɢɸ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɡɧа-
ɧɢɣ, ɹɜɥɹɸɳɢɯɫɹ ɨɫɧɨɜɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɛɨɝɨ ɩɪɨɮɢɥɹ 
ɢ ɮɨɪɦɢɪɨɜаɧɢɸ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ; 

♦ ɨɛɟɫɩɟɱɢɜаɸɬ ɭɫɬаɧɨɜɥɟɧɢɟ ɜɡаɢɦɨɫɜɹɡɟɣ ɞɢɫɰɢɩɥɢɧ ɝɪаɮɢ-
ɱɟɫɤɨɝɨ ɰɢɤɥа ɫɨ ɫɩɟɰɢаɥɶɧɵɦɢ ɞɢɫɰɢɩɥɢɧаɦɢ; 

♦ ɭɫɬаɧаɜɥɢɜаɟɬ ɩɪɨɩɟɞɟɜɬɢɱɟɫɤɭɸ ɫɬаɞɢɸ ɢɡɭɱɟɧɢɹ ɩɨɧɹɬɢɣ 
ɫɩɟɰɞɢɫɰɢɩɥɢɧ ɢ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɟɡаɭɪɭɫа; 

♦ ɧаɩɪаɜɥɟɧɵ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɤɨɦɩɟɬɟɧɬ-
ɧɨɫɬɢ (ɧɟ ɬɨɥɶɤɨ ɢɡ-ɡа ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜа ɟɟ ɤɜаɥɢɮɢɤаɰɢɨɧɧɵɯ 
ɫɨɫɬаɜɥɹɸɳɢɯ, ɧɨ ɢ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɢɯ ɫɮɨɪɦɢɪɨɜаɧɧɨɫɬɢ); 

♦ ɨɤаɡɵɜаɸɬ ɜɨɫɩɢɬаɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ ɧа ɭɱаɳɢɯɫɹ, ɱɬɨ ɪɟаɥɢ-
ɡɭɟɬɫɹ ɱɟɪɟɡ ɬаɤɢɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ аɫɩɟɤɬɵ, ɤаɤ ɩɪɢɤɥаɞɧаɹ ɢ ɦɢɪɨɜɨɡ-
ɡɪɟɧɱɟɫɤаɹ ɧаɩɪаɜɥɟɧɧɨɫɬɶ, ɜɨɫɩɢɬаɧɢɟ ɢɧɬɟɪɟɫа, ɪаɡɜɢɬɢɟ ɬɜɨɪɱɟɫɤɢɯ 
ɡаɞаɬɤɨɜ ɢ ɧɪаɜɫɬɜɟɧɧɵɯ ɤаɱɟɫɬɜ ɥɢɱɧɨɫɬɢ ɢ ɬ.ɞ. 

Ɏɭɧɤɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɪɢɫ. 4. 
Ɋаɡɪаɛɨɬаɧɧɵɣ ɤɨɦɩɥɟɤɫ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ, ɜɤɥɸɱаɸɳɢɯ ɩɪɨ-

ɮɟɫɫɢɨɧаɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜаɧɧɵɣ ɤɨɧɬɟɤɫɬ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɧɢɦаɧɢɸ  
ɢ ɜɨɫɩɪɢɹɬɢɸ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɭɪɫа, ɞɟɥаɟɬ ɨɛɭɱɟɧɢɟ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨ ɧаɩɪаɜɥɟɧɧɵɦ ɢ ɩɪɢ ɷɬɨɦ ɭɫɢɥɢɜаɟɬ ɩɨɡɢɰɢɢ ɤɥаɫɫɢɱɟɫɤɨɝɨ 
ɨɛɭɱɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜаɧɢɸ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢ-
ɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧаɧɢɹ ɤаɤ ɜ ɫɩɟɰɞɢɫɰɢɩɥɢɧаɯ, ɬаɤ ɢ ɜ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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Ɋɢɫ. 4. Ɏɭɧɤɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ ɜ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ 

Пɪɢɧɰɢɩ ɛɢɧаɪɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡаɞаɱ, ɤɨɝɞа ɪɟɲɟɧɢɟ ɨɞɧɨɣ ɢ ɬɨɣ 
ɠɟ ɡаɞаɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩаɪаɥɥɟɥɶɧɨ ɧа ɪаɡɧɵɯ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ 
ɦɨɞɟɥɹɯ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɟɞɢɧɨɝɨ ɢɥɢ ɪаɡɥɢɱɧɵɯ аɥɝɨɪɢɬɦɨɜ, ɛɥаɝɨɬɜɨɪ-
ɧɨ ɨɬɪаɠаɟɬɫɹ ɧа ɩɨɧɢɦаɧɢɢ ɢ ɭɫɜɨɟɧɢɢ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа, ɞаɟɬ ɨɩɵɬ ɩɨ 
ɜɵɛɨɪɭ ɨɩɬɢɦаɥɶɧɨɝɨ ɪɟɲɟɧɢɹ. 

P.S. ɍɜаɠаɟɦɵɟ ɤɨɥɥɟɝɢ! 
Ɉɩиɫаннɵɣ ɜ ɫɬаɬɶе ɤɨɦɩɥеɤɫ ɡаɞаɱ ɪаɡɪаɛаɬɵɜаɥɫɹ и ɜнеɞɪɹɥɫɹ 

на ɩɪɨɬɹɠении 20 ɥеɬ. Ɋеɡɭɥɶɬаɬɵ ɜнеɞɪениɹ ɫɨɡɞаннɨɣ ɦеɬɨɞиɤи 

ɩɨɥɨɠиɬеɥɶнɵе, ɨ ɱеɦ ɦнɨгɨɤɪаɬнɨ ɞɨɤɥаɞɵɜаɥɨɫɶ на ɪаɡɥиɱнɵɯ ɤɨн-

ɮеɪенɰиɹɯ ɤаɤ ɜ наɲеɣ ɫɬɪане, ɬаɤ и ɡа ɪɭɛеɠɨɦ, иɦееɬɫɹ 5 ɩɭɛɥиɤа-

ɰиɣ ɜ ɠɭɪнаɥаɯ ȼȺɄа. 

Ɉɞнаɤɨ ɜ наɫɬɨɹɳиɣ ɦɨɦенɬ ɜ ɫɜɹɡи ɫ ɭниɮиɤаɰиеɣ ɩɪɨгɪаɦɦ геɨ-

ɦеɬɪɨ-гɪаɮиɱеɫɤаɹ ɩɨɞгɨɬɨɜɤа ɫɬɭɞенɬɨɜ гɨɪнɨ-геɨɥɨгиɱеɫɤɨгɨ ɩɪɨɮи-

ɥɹ ɜ наɲеɦ ɜɭɡе ɨɫɭɳеɫɬɜɥɹеɬɫɹ наɪаɜне ɫɨ ɫɬɭɞенɬаɦи ɜɫеɯ ɞɪɭгиɯ ɫɩе-

ɰиаɥɶнɨɫɬеɣ. 
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ȿɫɥи ɞɥɹ ɤɨгɨ-ɬɨ аɤɬɭаɥɶнɵ ɦеɬɨɞиɱеɫɤие ɪаɡɪаɛɨɬɤи ɜ ɞаннɨɦ 

наɩɪаɜɥении, ɨɯɨɬнɨ ɩɨɞеɥɸɫɶ. 
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ɉɊИɆȿɇȿɇИȿ ɆɈȾɍɅɖɇɈɃ ɈȻɔȿɄɌИȼɇɈ-

ɈɊИȿɇɌИɊɈȼАɇɇɈɃ ȾИɋɌАɇɐИɈɇɇɈɃ ɋИɋɌȿɆɕ 

ɈȻɍɑȿɇИə ȼ ИɇɀȿɇȿɊɇɈɃ ȽɊАɎИɑȿɋɄɈɃ  

ɉɈȾȽɈɌɈȼɄȿ ɋɌɍȾȿɇɌА 

ȼɨɥɶɯɢɧ Ʉɨɧɫɬɚɧɬɢɧ Аɧɚɬɨɥɶɟɜɢɱ 

ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ  

ɭɧɢɜɟɪɫɢɬɟɬ, ɇɨɜɨɫɢɛɢɪɫɤ 

Ɋаɫɫɦаɬɪɢɜаɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜɢɪɬɭаɥɶɧɨɣ ɨɛɭɱаɸɳɟɣ ɫɪɟɞɵ 
«moodle» ɜ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ, ɪɟаɥɢɡɨɜаɧɧɵɟ ɜ ɤɭɪɫɟ «ɇаɱɟɪɬа-
ɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа» ɩɨɪɬаɥа ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɇɨɜɨɫɢ-
ɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ɋɢɛɫɬɪɢɧ). 
Аɧаɥɢɡɢɪɭɟɬɫɹ ɜɥɢɹɧɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɢ ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɞɢɫ-
ɬаɧɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧа ɭɫɩɟɲɧɨɫɬɶ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬа ɨɱɧɨɣ ɮɨɪɦɵ 
ɨɛɭɱɟɧɢɹ. Пɪɢɜɨɞɢɬɫɹ ɨɰɟɧɤа ɫɬɭɞɟɧɬɨɜ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɢɧɮɨɪɦаɰɢɨɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɢɡɭɱɟɧɢɢ ɤɭɪɫа «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ».  

Ʉɥɸɱеɜые ɫɥɨɜа: ɞɢɫɬаɧɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ, ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨ-
ɬа ɫɬɭɞɟɧɬа, ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа. 
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Эɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦаɬɟɪɢаɥɵ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ 
ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɤаɮɟɞɪɵ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ɇɨɜɨɫɢɛɢɪɫɤɨ-
ɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ɋɢɛɫɬ-
ɪɢɧ) ɜ 2003 ɝ., ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɧа ɫаɣɬɟ ɤаɮɟɞɪɵ 
(www.ng.sibstrin.ru) ɜ ɪаɡɞɟɥɟ ɨɛɪаɡɨɜаɧɢɟ – ɡаɤɥаɞɤа «ɍɱɟɛɧɨ-ɦɟɬɨɞɢ-
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ɱɟɫɤаɹ ɥɢɬɟɪаɬɭɪа». Ɏɨɪɦаɬ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɪаɡɥɢɱɟɧ ɨɬ  
pdf-ɤɨɩɢɣ ɨɩɭɛɥɢɤɨɜаɧɧɵɯ ɩɟɱаɬɧɵɯ ɢɡɞаɧɢɣ ɢ ɩɪɟɡɟɧɬаɰɢɣ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɨɫɧɨɜ ɤɭɪɫа ɞɨ ɷɥɟɤɬɪɨɧɧɵɯ ɢɧɬɟɪаɤɬɢɜɧɵɯ ɪɟɫɭɪɫɨɜ. Ɍаɤɢɦ ɨɛɪа-
ɡɨɦ, ɢɧɮɨɪɦаɰɢɨɧɧаɹ ɫɨɫɬаɜɥɹɸɳаɹ ɞɢɫɬаɧɰɢɨɧɧɵɯ ɮɨɪɦ ɫɨɩɪɨɜɨɠɞɟ-
ɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɟɫɬɶ, ɢ ɨɧа ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɟɬɫɹ, ɤɪɨɦɟ ɷɬɨɝɨ 
ɧа ɩɪɨɫɬɨɪаɯ ɂɧɬɟɪɧɟɬа ɦɨɠɧɨ ɧаɣɬɢ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪаɡɥɢɱɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɫɨɞɟɪɠаɳɢɯ ɦаɬɟɪɢаɥɵ ɩɨ ɞɢɫɰɢɩɥɢɧаɦ ɝɪаɮɢɱɟɫɤɨɝɨ ɰɢɤɥа. 
Пɨɷɬɨɦɭ ɮɨɪɦɢɪɨɜаɧɢɟ ɤɨɧɬɟɧɬа ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨ-
ɦɟɬɪɢɹ» ɢ «ɂɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа» ɧа ɩɨɪɬаɥɟ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪ-
ɫɢɬɟɬа (ɋɢɛɫɬɪɢɧ) (www.do.sibstrin.ru) ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜ ɩɟɪɜɭɸ ɨɱɟ-
ɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɟаɥɢɡаɰɢɢ ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɤɨɦɦɭɧɢɤаɰɢɨɧɧɨɣ 
ɫɨɫɬаɜɥɹɸɳɟɣ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɡаɨɱɧɨɣ 
ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ. В ɧаɲɟɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɜ ɤаɱɟɫɬɜɟ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ 
ɩɥɨɳаɞɤɢ ɞɥɹ ɪаɡɪаɛɨɬɤɢ ɤɭɪɫɨɜ, ɤаɤ ɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡаɜɟɞɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɟɪɬɢɮɢɰɢɪɨɜаɧɧаɹ ɦɨɞɭɥɶ-
ɧаɹ ɨɛɴɟɤɬɢɜɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧаɹ ɞɢɫɬаɧɰɢɨɧɧаɹ ɫɢɫɬɟɦа ɨɛɭɱɟɧɢɹ 
(Modular Object-Oriented Dynamic Learning (moodle)). Пɪɢɦɟɪɵ ɟɟ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɹ ɞɥɹ ɨɛɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧаɦ ɝɪаɮɢɱɟɫɤɨɝɨ ɰɢɤɥа ɩɨɞɬɜɟɪ-
ɠɞаɸɬ ɧаɥɢɱɢɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪа ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɪаɡ-
ɥɢɱɧɵɯ ɦɟɬɨɞɢɤ ɨɪɝаɧɢɡаɰɢɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [6, 7]. Ɍаɤɢɦ ɨɛɪа-
ɡɨɦ, ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜаɧɢɹ «moogle» ɛɵɥɨ ɪаɡɪɟɲɟɧɢɟ 
ɩɪɨɛɥɟɦɵ ɨɪɝаɧɢɡаɰɢɢ ɤɨɧɫɭɥɶɬаɰɢɨɧɧɨɣ ɩɨɦɨɳɢ ɜ ɩɨɞɝɨɬɨɜɤɟ ɤɨɧ-
ɬɪɨɥɶɧɵɯ ɪаɛɨɬ ɢ ɩɪɨɜɟɪɤɢ ɩɪаɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɡа-
ɞаɧɢɣ ɞɥɹ ɢɧɨɝɨɪɨɞɧɢɯ ɫɬɭɞɟɧɬɨɜ. 

Ɉɩɵɬ ɬɪɟɯɥɟɬɧɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɞɥɹ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɭɱɟɛ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɡаɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɩɨ ɢɡɭɱɟɧɢɸ 
ɤɭɪɫа «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ɩɨɤаɡаɥ ɧɟɜɵɫɨɤɭɸ аɤɬɢɜɧɨɫɬɶ 
ɫɬɭɞɟɧɬɨɜ. Ɍаɤ, ɜ 2014–2015 ɭɱɟɛɧɨɦ ɝɨɞɭ ɧа ɤɭɪɫ ɧɟ ɡаɪɟɝɢɫɬɪɢɪɨɜаɥ-
ɫɹ ɧɢ ɨɞɢɧ ɫɬɭɞɟɧɬ, ɜ 2015–2016 – 12 ɱɟɥɨɜɟɤ, ɢ ɜ ɬɟɤɭɳɟɦ ɭɱɟɛɧɨɦ 
ɝɨɞɭ – 121 ɫɬɭɞɟɧɬ (54 % ɨɬ ɜɫɟɝɨ ɤɨɧɬɢɧɝɟɧɬа ɭɱаɳɢɯɫɹ). Пɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɨɫɧɨɜɧɨɦ ɜɨɫɬɪɟɛɨɜаɧа ɛɵɥа ɬɨɥɶɤɨ ɢɧɮɨɪɦа-
ɰɢɨɧɧаɹ ɫɨɫɬаɜɥɹɸɳаɹ, ɬаɤ ɤаɤ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞаɧɢɹ ɧа ɩɪɨɜɟɪɤɭ ɛɵɥɢ 
ɩɪɟɞɫɬаɜɥɟɧɵ ɱɟɪɟɡ «moodle» ɜ 2015–2016 ɭɱɟɛɧɨɦ ɝɨɞɭ ɬɨɥɶɤɨ 2 ɫɬɭ-
ɞɟɧɬаɦɢ, а ɜ 2016–2017 – ɜɫɟɝɨ 26 (12 %). Эɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ, ɬɟɦ 
ɱɬɨ ɫɩɟɰɢɮɢɤа ɡаɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɬɪаɞɢɰɢɨɧɧɨ ɩɪɟɞɭɫɦаɬɪɢɜа-
ɟɬ ɧɟɪаɜɧɨɦɟɪɧɨɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɣ ɧаɝɪɭɡɤɢ ɜ ɬɟɱɟɧɢɟ ɫɟɦɟɫɬɪа: 
«ɨɬ ɫɟɫɫɢɢ ɞɨ ɫɟɫɫɢɢ ɠɢɜɭɬ ɫɬɭɞɟɧɬɵ ɜɟɫɟɥɨ», а ɜ ɩɟɪɢɨɞ ɫɟɫɫɢɢ ɞɢɫ-
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ɬаɧɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɬаɧɨɜɹɬɫɹ ɥɢɲɧɢɦɢ. Кɪɨɦɟ ɬɨɝɨ, ɱɬɨɛɵ ɢɫ-
ɩɨɥɶɡɨɜаɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɩɪɟɞ-
ɫɬаɜɥɟɧɢɹ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɮɨɪɦɥɟɧɵ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɢɥɢ 
ɨɰɢɮɪɨɜаɧɵ, ɬ.ɟ. ɥɭɱɲɟ ɜɫɟɝɨ, ɱɬɨɛɵ ɫɬɭɞɟɧɬ ɢɦɟɥ ɧаɜɵɤɢ ɪаɛɨɬɵ 
ɜ ɤаɤɨɣ-ɥɢɛɨ ɫɢɫɬɟɦɟ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ. Пɪɢ ɷɬɨɦ 
ɩɪɨɝɪаɦɦɵ, ɢɫɩɨɥɶɡɨɜаɧɧɵɟ ɞɥɹ ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟɠɟɣ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ, ɱɬɨɛɵ ɫɬɭɞɟɧɬ ɦɨɝ ɫɞаɜаɬɶ ɷɤɡаɦɟɧ ɜ ɩɪɢɜɵɱɧɨɣ ɫɪɟɞɟ, 
ɢ ɩɪɟɩɨɞаɜаɬɟɥɢ ɞɨɥɠɧɵ ɭɦɟɬɶ ɢɦɢ ɩɨɥɶɡɨɜаɬɶɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪаɛɨɬ 
ɜ ɞɢɫɬаɧɰɢɨɧɧɨɦ ɪɟɠɢɦɟ. Мɵ ɪɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜаɬɶ ɞɥɹ ɨɮɨɪɦ-
ɥɟɧɢɹ ɪаɛɨɬ ɢɦɟɸɳɢɟɫɹ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɩаɤɟɬɵ AutoCAD ɢ КɈМПАɋ, 
ɧɨ ɧɟ ɜɫɟ ɩɪɢɫɥɭɲɢɜаɸɬɫɹ ɤ ɷɬɢɦ ɩɪɨɫɶɛаɦ, ɛɵɥɢ ɫɥɭɱаɢ, ɤɨɝɞа ɞɥɹ 
ɨɮɨɪɦɥɟɧɢɹ ɪаɛɨɬ ɢɫɩɨɥɶɡɨɜаɥɫɹ CorelDraw, ɧɨ ɛɨɥɶɲɢɧɫɬɜɨ ɫɬɭɞɟɧ-
ɬɨɜ ɡаɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɫɜɨɢ ɢɧɞɢɜɢɞɭаɥɶɧɟɟ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞа-
ɧɢɹ ɨɮɨɪɦɥɹɸɬ ɤаɪаɧɞаɲɨɦ ɧа ɛɭɦаɝɟ. Пɪɨɜɟɪɤа ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢɹ 
ɦɟɬɪɢɱɟɫɤɨɣ ɡаɞаɱɢ ɧа ɫɤаɧɢɪɨɜаɧɧɨɦ ɱɟɪɬɟɠɟ – ɪаɛɨɬа, ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɫɥɨɠɧɹɸɳаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɩɨɞаɜаɬɟɥɹ. Пɨɞаɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬ-
ɜɨ ɫɬɭɞɟɧɬɨɜ, ɨɮɨɪɦɢɜɲɢɯ ɱɟɪɬɟɠɢ ɫ ɩɨɦɨɳɶɸ ɝɪаɮɢɱɟɫɤɢɯ ɩɪɨ-
ɝɪаɦɦ, ɪаɡɦɟɫɬɢɥɢ ɢɯ ɜ «moodle» ɜ ɩɟɪɢɨɞ ɫɟɫɫɢɢ, ɤɨɝɞа ɩɪɨɳɟ ɢ ɛɵ-
ɫɬɪɟɟ ɩɪɨɜɟɪɢɬɶ ɩɪаɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ ɩɨ ɪаɫɩɟɱаɬаɧɧɨɣ 
ɪаɛɨɬɟ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɧаɲ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɫɨɩɪɨ-
ɜɨɠɞɟɧɢɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɡаɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ 
ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ «ɇаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ» ɢ «ɂɧɠɟɧɟɪɧɨɣ ɝɪа-
ɮɢɤɢ» ɩɨɤаɡаɥ ɧɢɡɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɦаɥɭɸ ɜɨɫɬɪɟɛɨɜаɧɧɨɫɬɶ: ɫɬɭ-
ɞɟɧɬɵ ɪɟɞɤɨ ɩɨɥɶɡɭɸɬɫɹ ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɢɦ ɜɨɡɦɨɠɧɨɫɬɶɸ, а ɞɥɹ ɩɪɟ-
ɩɨɞаɜаɬɟɥɹ ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɧаɝɪɭɡɤа. 

Пɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜɫɟɝɞа ɫɨɩɪɹɠɟɧɨ 
ɫ ɪɨɫɬɨɦ ɧаɝɪɭɡɤɢ ɩɪɟɩɨɞаɜаɬɟɥɹ, ɢ ɟɫɥɢ ɜ ɪɟɡɭɥɶɬаɬɟ ɦɵ ɜɢɞɢɦ, ɱɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɤаɱɟɫɬɜа ɡɧаɧɢɣ ɫɬɭɞɟɧɬɨɜ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɤɨ-
ɥɢɱɟɫɬɜа ɫɬɭɞɟɧɬɨɜ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɪɨɲɟɞɲɢɯ ɢɬɨɝɨɜɭɸ аɬɬɟɫɬаɰɢɸ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ, ɬɨ ɪаɛɨɬа ɜɵɩɨɥɧɟɧа ɧɟ ɡɪɹ. ɋɦɟɳɟɧɢɟ ɩɪɢɨɪɢɬɟɬа ɨɬ аɭ-
ɞɢɬɨɪɧɨɣ ɤ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɟ ɜ ɨɪɝаɧɢɡаɰɢɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɧɟɞɪɟɧɢɸ ɢɧɮɨɪ-
ɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ [3, 4]. ɂɫɩɨɥɶɡɨɜаɧɢɟ ɫɢɫ-
ɬɟɦ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ (ɋАПɊ) ɞɥɹ ɨɮɨɪɦɥɟɧɢɹ 
ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɹɡаɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 
ɜ ɨɪɝаɧɢɡаɰɢɢ ɞɢɫɬаɧɰɢɨɧɧɵɯ ɤɨɧɫɭɥɶɬаɰɢɣ ɢ ɜ ɩɪɨɜɟɪɤɟ ɩɪаɜɢɥɶɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɧɵɯ ɡаɞаɧɢɣ. Пɨɷɬɨɦɭ ɬаɤɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɤаɤ «ɂɧɠɟɧɟɪɧаɹ 
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ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа», ɩɪɟɞɩɨɥаɝаɸɳɢɟ ɩɪɢɦɟɧɟɧɢɟ ɋАПɊ ɜ ɭɱɟɛ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬа, ɹɜɥɹɸɬɫɹ ɧаɢɛɨɥɟɟ ɭɞɨɛɧɵɦɢ ɞɥɹ ɪɟаɥɢɡа-
ɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ [5]. 

Пɨ-ɞɪɭɝɨɦɭ ɨɛɫɬɨɹɬ ɞɟɥа ɫ ɤɭɪɫɨɦ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ 
ɢ ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа», ɬɪаɞɢɰɢɨɧɧɨ ɢɡɭɱаɟɦɵɦ ɜ ɩɟɪɜɨɦ-ɜɬɨɪɨɦ ɫɟ-
ɦɟɫɬɪɟ ɢ ɧɟ ɩɪɟɞɭɫɦаɬɪɢɜаɸɳɢɦ ɜɪɟɦɟɧɢ ɧа ɢɡɭɱɟɧɢɟ ɝɪаɮɢɱɟɫɤɢɯ 
ɩаɤɟɬɨɜ. Пɪɢ ɩɥаɧɢɪɨɜаɧɢɢ ɭɱɟɛɧɨɝɨ ɜɪɟɦɟɧɢ ɧа ɜɵɩɨɥɧɟɧɢɟ ɢɧɞɢɜɢ-
ɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɩɪɟɞɩɨɥаɝаɟɬɫɹ, ɱɬɨ ɫɬɭɞɟɧɬ ɢɦɟɟɬ ɧа-
ɜɵɤɢ ɪаɛɨɬɵ ɫ ɱɟɪɬɟɠɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬаɦɢ. Пɨɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ 
ɋАПɊ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɦɨɠɟɬ ɧɨɫɢɬɶ ɬɨɥɶɤɨ ɪɟ-
ɤɨɦɟɧɞаɬɟɥɶɧɵɣ ɯаɪаɤɬɟɪ, ɢ ɬɨɥɶɤɨ ɫɬɟɩɟɧɶ ɜɧɟɞɪɟɧɢɹ ɞɢɫɬаɧɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬаɧɨɜɢɬɫɹ ɨɫɧɨɜ-
ɧɵɦ аɪɝɭɦɟɧɬɨɦ ɞɥɹ ɭɱаɳɟɝɨɫɹ ɜ ɩɨɥɶɡɭ ɢɡɭɱɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɦɟɬɨ-
ɞɨɜ ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟɠа. 

Кɭɪɫ ɞɢɫɰɢɩɥɢɧɵ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɧɠɟɧɟɪɧаɹ ɝɪа-
ɮɢɤа», ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ ɧаɦɢ ɢ ɪаɡɦɟɳɟɧɧɵɣ ɧа ɩɨɪɬаɥɟ ɞɢɫɬаɧɰɢɨɧɧɨ-
ɝɨ ɨɛɭɱɟɧɢɹ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢ-
ɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа (ɋɢɛɫɬɪɢɧ), ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɝаɧɢɡаɰɢɢ ɭɱɟɛ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɧа ɩɪɨɬɹɠɟɧɢɢ 
ɞɜɭɯ ɫɟɦɟɫɬɪɨɜ ɩɟɪɜɨɝɨ ɝɨɞа ɨɛɭɱɟɧɢɹ. В ɤɨɧɬɟɧɬɟ ɤɭɪɫа ɪаɡɦɟɳɟɧɵ 
ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦаɬɟɪɢаɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫаɦɨ-
ɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɭɪɫа ɩɪɟɞ-
ɫɬаɜɥɟɧɵ ɜ ɜɢɞɟ ɥɟɤɰɢɢ, ɷɬɨ ɢɧɬɟɪаɤɬɢɜɧɵɣ ɪɟɫɭɪɫ, ɫɨɞɟɪɠаɳɢɣ ɛɨɥɶ-
ɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɥɥɸɫɬɪаɰɢɣ, ɦɨɞɟɥɟɣ ɢ ɱɟɪɬɟɠɟɣ ɢɡɭɱаɟɦɵɯ ɨɛɴɟɤɬɨɜ, 
ɩɨɲаɝɨɜɵɟ ɢɥɥɸɫɬɪаɰɢɢ аɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɩɨɡɢɰɢɨɧɧɵɯ ɢ ɦɟɬɪɢɱɟ-
ɫɤɢɯ ɡаɞаɱ. ɂɧɞɢɜɢɞɭаɥɶɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɡаɞаɧɢɹ ɬаɤɠɟ ɩɪɟɞɫɬаɜɥɹɸɬ 
ɫɨɛɨɣ ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ, ɫɨɞɟɪɠаɳɢɣ ɜаɪɢаɧɬɵ ɡаɞаɧɢɣ, ɩɨɲаɝɨɜɵɟ 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ ɢɯ ɜɵɩɨɥɧɟɧɢɸ ɢ ɩɪɢɦɟɪɵ ɨɮɨɪɦɥɟɧɢɹ 
ɪаɛɨɬ. Кɭɪɫ ɫɬɪɭɤɬɭɪɧɨ ɪаɡɞɟɥɟɧ ɧɟ ɩɨ ɬɟɦаɦ, а ɩɨ ɧɟɞɟɥɹɦ, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɪɟаɥɢɡɨɜаɬɶ ɡаɧɹɬɢɹ ɜ ɫɪɟɞɟ ɤɭɪɫа ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤаɥɟɧɞаɪɧɵɦ 
ɩɥаɧɨɦ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ. ɋɬɭɞɟɧɬ ɜɢɞɢɬ, ɧа ɤаɤɨɣ ɧɟɞɟɥɟ ɤаɤɢɟ 
ɬɟɦɵ ɧɭɠɧɨ ɢɡɭɱɢɬɶ ɢ ɤаɤɢɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɭɞɭɬ ɩɪɨɜɨ-
ɞɢɬɶɫɹ ɧа ɡаɧɹɬɢɢ. В ɬɟɱɟɧɢɟ ɫɟɦɟɫɬɪа ɜ ɤаɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɵɯ ɦɟɪɨ-
ɩɪɢɹɬɢɣ ɩɪɟɞɩɨɥаɝаɟɬɫɹ ɩɪɨɯɨɠɞɟɧɢɟ 13 ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɩɨ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɦ ɨɫɧɨɜаɦ ɤɭɪɫа, ɧаɩɢɫаɧɢɟ 2 ɤɨɧɬɪɨɥɶɧɵɯ ɪаɛɨɬ ɢ ɡаɳɢɬɵ ɢɧɞɢɜɢ-
ɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ. Вɟɫɶ ɬɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɨ ɜɪɟɦɹ аɭɞɢɬɨɪɧɵɯ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɣ ɢ ɤɨɧɫɭɥɶɬаɰɢɣ, ɩɪɨɜɨɞɢ-
ɦɵɯ ɜ ɬɟɪɦɢɧаɥɶɧɨɦ ɤɥаɫɫɟ. Ƚɪаɮɢɱɟɫɤɢɟ ɪаɛɨɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥ-
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ɧɹɬɶ ɜ ɫɢɫɬɟɦɟ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ КɈМПАɋ, ɱɬɨ ɩɨ-
ɡɜɨɥɹɟɬ ɨɛɪаɳаɬɶɫɹ ɡа ɩɨɦɨɳɶɸ ɜ ɫɥɭɱаɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡаɬɪɭɞɧɟɧɢɣ ɤ 
ɩɪɟɩɨɞаɜаɬɟɥɸ ɢ ɫɞаɜаɬɶ ɪаɛɨɬɭ ɧа ɩɪɨɜɟɪɤɭ ɱɟɪɟɡ ɷɥɟɦɟɧɬ ɤɭɪɫа «Ɂа-
ɞаɧɢɟ», ɪаɡɦɟɳаɹ ɮаɣɥ ɫ ɪаɛɨɬɨɣ ɜ ɥɢɱɧɨɦ ɤаɛɢɧɟɬ ɫɢɫɬɟɦɵ «moodle», 
ɩɪɢ ɷɬɨɦ ɩɪɟɩɨɞаɜаɬɟɥɸ ɩɪɢɯɨɞɢɬ ɫɨɨɛɳɟɧɢɟ ɧа ɷɥɟɤɬɪɨɧɧɭɸ ɩɨɱɬɭ, 
ɱɬɨ ɜ ɤɭɪɫɟ ɩɨɹɜɢɥɢɫɶ ɡаɞаɧɢɹ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɪɤɢ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɦɧɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɨ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɜɢɪɬɭаɥɶɧɨɣ ɨɛɭɱаɸɳɟɣ ɫɪɟɞɵ «moodle» ɞɥɹ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɤɭɪɫа 
«ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа» ɦɵ ɩɪɨɜɟɥɢ аɧɤɟ-
ɬɢɪɨɜаɧɢɟ ɫɬɭɞɟɧɬɨɜ ɩɨ ɨɤɨɧɱаɧɢɢ ɩɟɪɜɨɝɨ ɫɟɦɟɫɬɪа ɨɛɭɱɟɧɢɹ. В ɨɩ-
ɪɨɫɟ ɩɪɢɧɹɥɢ ɭɱаɫɬɢɟ 69 ɪɟɫɩɨɧɞɟɧɬɨɜ ɢɡ 8 ɭɱɟɛɧɵɯ ɩɨɞɝɪɭɩɩ ɨɞɧɨɝɨ 
ɩɨɬɨɤа. ɑɟɬɵɪɟ ɩɨɞɝɪɭɩɩɵ ɫɨɩɪɨɜɨɠɞаɥɢɫɶ ɨɞɧɢɦ ɩɪɟɩɨɞаɜаɬɟɥɟɦ 
(ɤɨɧɫɭɥɶɬаɰɢɢ ɬɨɥɶɤɨ ɞɢɫɬаɧɰɢɨɧɧɵɟ), ɬɪɢ – ɞɪɭɝɢɦ (ɤɨɧɫɭɥɶɬаɰɢɢ 
ɤаɤ аɭɞɢɬɨɪɧɵɟ, ɬаɤ ɢ ɞɢɫɬаɧɰɢɨɧɧɵɟ) ɢ ɨɞɧа – ɬɪɟɬɶɢɦ (ɤɨɧɫɭɥɶɬаɰɢɢ 
ɬɨɥɶɤɨ аɭɞɢɬɨɪɧɵɟ). Ваɠɧɟɣɲɢɦɢ ɮаɤɬɨɪаɦɢ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɩɪɢ-
ɦɟɧɟɧɢɹ ɞɢɫɬаɧɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɜ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɫɬɭɞɟɧɬа ɹɜɥɹɸɬɫɹ ɨɩɟɪаɬɢɜɧɨɫɬɶ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɦɨɳɢ ɨɬ ɩɪɟɩɨɞаɜаɬɟɥɹ. ɂɡ ɞɢаɝɪаɦɦɵ ɧа ɪɢɫ. 1, ɫɨ-
ɫɬаɜɥɟɧɧɨɣ ɢɡ ɨɬɜɟɬɨɜ ɫɬɭɞɟɧɬɨɜ ɧа ɜɨɩɪɨɫ: «Каɤ ɨɩɟɪаɬɢɜɧɨ ɜɵ ɩɨɥɭ-
ɱаɥɢ ɨɬɜɟɬ ɩɪɟɩɨɞаɜаɬɟɥɹ ɧа ɩɨɫɬаɜɥɟɧɧɵɣ ɜɨɩɪɨɫ (ɨɩɟɪаɬɢɜɧɨɫɬɶ 
ɩɪɨɜɟɪɤɢ ɡаɞаɧɢɹ)?», ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲаɟɬ ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɟɩɨɞаɜаɬɟɥɹ ɞɥɹ 
ɫɬɭɞɟɧɬа. Пɪɢ ɷɬɨɦ ɧɟɥɶɡɹ ɧɟ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɧа ɬɨ, ɱɬɨ 13 % ɪɟɫ-
ɩɨɧɞɟɧɬɨɜ ɨɛɳаɥɢɫɶ ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ ɩɪаɤɬɢɱɟɫɤɢɯ 
ɡаɧɹɬɢɣ, ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɧɟ ɢɦɟɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɳɟɧɢɹ ɫ ɩɪɟ-
ɩɨɞаɜаɬɟɥɟɦ ɱɟɪɟɡ ɫɢɫɬɟɦɭ «moodle». 

Кɪɨɦɟ ɬɨɝɨ, ɦɵ ɩɨɩɪɨɫɢɥɢ ɨɰɟɧɢɬɶ ɫɬɭɞɟɧɬɨɜ ɡɧаɱɢɦɨɫɬɶ ɧɟɤɨɬɨ-
ɪɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ (ȾɈ) ɧа ɭɫɩɟɲɧɨɫɬɶ 
ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɩɹɬɢɛаɥɥɶɧɨɣ ɫɢɫɬɟɦɟ. Ɋɟɡɭɥɶɬаɬɵ ɨɩɪɨɫа, 
ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɧа ɪɢɫ. 2, ɩɨɤаɡаɥɢ, ɱɬɨ ɩɨɞаɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ 
ɪɟɫɩɨɧɞɟɧɬɨɜ ɜɵɫɨɤɨ ɨɰɟɧɢɥɢ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɢɫɬаɧɰɢ-
ɨɧɧɵɯ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɞɥɹ ɨɪɝаɧɢɡаɰɢɢ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɢɡɭɱɟ-
ɧɢɸ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. ɋаɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ȾɈ, 
ɩɨ ɦɧɟɧɢɸ ɫɬɭɞɟɧɬɨɜ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɩɪɟɞɫɬаɜ-
ɥɟɧɢɹ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɧа ɩɪɨɜɟɪɤɭ ɢ ɷɥɟɤɬɪɨɧ-
ɧɵɟ ɩɨɲаɝɨɜɵɯ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞаɰɢɣ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 
ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ. 
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Ɋɢɫ. 1. Ɉɩɟɪаɬɢɜɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɡаɞаɧɢɹ 

 

Ɋɢɫ. 2. Ɂɧаɱɢɦɨɫɬɶ ȾɈ ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɨɩɪɨɫа:  
1 – ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦаɬɟɪɢаɥɵ; 2 – ɬɟɤɭɳɟɝɨ  

ɬɟɦаɬɢɱɟɫɤɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ ɜ ɫɢɫɬɟɦɟ; 3 – ɷɥɟɤɬɪɨɧɧɵɟ ɩɨɲаɝɨɜɵɯ  
ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞаɰɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ 
ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ; 4 – ɩɪɟɞɫɬаɜɥɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɪаɛɨɬ ɧа ɩɪɨɜɟɪɤɭ 
ɞɢɫɬаɧɰɢɨɧɧɨ; 5 – ɞɢɫɬаɧɰɢɨɧɧаɹ ɤɨɧɫɭɥɶɬаɰɢɹ; 6 – ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ «moodle» 

ɇа ɩɪɟɞɥɨɠɟɧɢɟ ɫɮɨɪɦɭɥɢɪɨɜаɬɶ ɩɨɠɟɥаɧɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɪɟ-
ɡɭɥɶɬаɬɢɜɧɨɫɬɢ ɨɫɜɨɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ 24 ɫɬɭɞɟɧɬа ɨɫɬа-
ɜɢɥɢ ɜɨɩɪɨɫ ɛɟɡ ɜɧɢɦаɧɢɹ, 20 – ɜɫɟ ɭɫɬɪаɢɜаɟɬ ɢ ɩɨ 11 ɪɟɫɩɨɧɞɟɧɬɨɜ 
ɜɵɫɤаɡаɥɢɫɶ ɡа ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜа ɥɟɤɰɢɨɧɧɵɯ ɢ ɩɪаɤɬɢɱɟɫɤɢɯ  
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аɭɞɢɬɨɪɧɵɯ ɡаɧɹɬɢɣ ɢ ɦɨɞɟɪɧɢɡаɰɢɸ ɤɨɧɬɟɧɬа. Пɨɞ ɦɨɞɟɪɧɢɡаɰɢɟɣ 
ɤɨɧɬɟɧɬа ɱаɳɟ ɜɫɟɝɨ ɩɪɟɞɥаɝаɟɬɫɹ ɫɨɩɪɨɜɨɠɞаɬɶ ɭɱɟɛɧɵɟ ɦаɬɟɪɢаɥɵ 
ɜɢɞɟɨɭɪɨɤаɦɢ ɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫаɧɢɟɦ ɩɨɲаɝɨɜɵɯ аɥɝɨɪɢɬɦɨɜ 
ɪɟɲɟɧɢɹ ɡаɞаɱ. 

Кɨɥɢɱɟɫɬɜɨ аɭɞɢɬɨɪɧɵɯ ɡаɧɹɬɢɣ ɞɥɹ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ  
«ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» – ɷɬɨ 8 ɥɟɤɰɢɨɧɧɵɯ ɢ 17 ɩɪаɤɬɢɱɟɫɤɢɯ 
ɡаɧɹɬɢɣ (ɜɫɟɝɨ 50 аɤаɞɟɦɢɱɟɫɤɢɯ ɱаɫɨɜ). ȿɫɥɢ ɭɱɟɫɬɶ, ɱɬɨ ɫɬɭɞɟɧɬ ɞɨɥ-
ɠɟɧ ɜɵɩɨɥɧɢɬɶ 10 ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɧɢɣ ɢ ɡаɳɢɬɢɬɶ 
ɢɯ – ɩɨɛɟɫɟɞɨɜаɬɶ ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɩɨ ɬɟɦаɦ, ɞɥɹ ɨɫɜɨɟɧɢɹ ɤɨɬɨɪɵɯ 
ɩɪɟɞɧаɡɧаɱɟɧɵ ɪаɛɨɬɵ, ɬɨ ɦɨɠɧɨ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ 50 % ɜɪɟɦɟɧɢ ɩɪаɤ-
ɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɣ ɨɬɧɟɫɬɢ ɤ ɢɧɞɢɜɢɞɭаɥɶɧɨɣ ɪаɛɨɬɟ ɫɨ ɫɬɭɞɟɧɬаɦɢ, ɩɨ 
ɨɰɟɧɤɟ ɭɪɨɜɧɹ ɨɫɜɨɟɧɢɹ ɩɪɟɞɦɟɬа. ɑɬɨɛɵ ɫɨɯɪаɧɢɬɶ ɷɬɨ ɜɪɟɦɹ, ɩɪɟɩɨ-
ɞаɜаɬɟɥɢ ɱаɫɬɨ ɩɟɪɟɧɨɫɹɬ ɢɧɞɢɜɢɞɭаɥɶɧɭɸ ɪаɛɨɬɭ ɧа ɜɪɟɦɹ аɭɞɢɬɨɪ-
ɧɵɯ ɤɨɧɫɭɥɶɬаɰɢɣ, ɞɟɥаɹ ɢɯ ɬаɤɢɦ ɨɛɪаɡɨɦ ɨɛɹɡаɬɟɥɶɧɵɦɢ ɞɥɹ ɫɬɭɞɟɧ-
ɬа, ɬɟɦ ɫаɦɵɦ ɡɧаɱɢɬɟɥɶɧɨ ɩɨɜɵɲаɹ ɜɪɟɦɟɧɧɵɟ ɡаɬɪаɬɵ ɫɬɭɞɟɧɬа ɧа 
ɨɫɜɨɟɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ [1]. Пɨɷɬɨɦɭ, ɫ ɧаɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, 
ɬɨɥɶɤɨ ɜɧɟɞɪɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɞɢɫɬаɧɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɭɱɟɛɧɵɣ ɩɪɨ-
ɰɟɫɫ ɞɨɥɠɧɨ ɫɧɹɬɶ ɨɫɬɪɨɬɭ ɨɩɢɫаɧɧɨɣ ɩɪɨɛɥɟɦɵ. ɇɨ ɩɪɢɦɟɧɟɧɢɟ ɫɢɫ-
ɬɟɦ ɞɢɫɬаɧɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ, ɤаɤ 
ɩɨɤаɡаɥɢ ɢɫɫɥɟɞɨɜаɧɢɹ, ɧа 60 % ɩɨɜɵɲаɸɬ ɧаɝɪɭɡɤɭ ɩɪɟɩɨɞаɜаɬɟɥɹ 
[2], ɤɨɬɨɪаɹ ɧɢɤаɤ ɧɟ ɭɱɢɬɵɜаɟɬɫɹ ɜ ɨɰɟɧɤɟ ɟɝɨ ɪаɛɨɬɵ. Ɋɟɲɟɧɢɟ ɜɨ-
ɩɪɨɫа ɩɨ ɜɤɥɸɱɟɧɢɸ ɜ ɧаɝɪɭɡɤɭ ɩɪɟɩɨɞаɜаɬɟɥɹ ɬɶɸɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ ɩɨɡɜɨɥɢɬ ɢɡɦɟɧɢɬɶ ɨɬɧɨɲɟɧɢɟ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɤ ɩɪɢɦɟɧɟɧɢɸ ɞɢɫ-
ɬаɧɰɢɨɧɧɵɯ ɮɨɪɦ ɜ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧ-
ɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ 
ɩɨɜɵɲɟɧɢɸ ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
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ɉɊИɆȿɇȿɇИȿ ȾȿɅɈȼɕɏ ИȽɊ ɉɊИ ИɁɍɑȿɇИИ  

ɆȿɌɈȾИɄИ ɉɊȿɉɈȾАȼАɇИə ɑȿɊɑȿɇИə 

ɉɊȿɉɈȾАȼАɌȿɅəɆИ ɌȿɏɇИɄɍɆɈȼ 

Ƚɚɣɞɚɪɶ Ɉɥɟɝ Ƚɟɨɪɝɢɟɜɢɱ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ⱦɨɧɟɰɤ  

Ʉɨɪɟɰɤɚɹ Иɪɢɧɚ ɇɢɤɨɥɚɟɜɧɚ 
 
Пɨɜɵɲɟɧɢɟ ɤɜаɥɢɮɢɤаɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɬɟɯɧɢɤɭɦɨɜ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɜɨɞɢɬɶ ɜ 

ɮɨɪɦɟ ɞɟɥɨɜɨɣ ɢɝɪɵ. Ɉɬɦɟɱɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜа, ɰɟɥɢ ɢ ɡаɞаɱɢ ɬаɤɨɝɨ ɦɟɬɨɞа аɤɬɢɜɧɨɝɨ 
ɨɛɭɱɟɧɢɹ. Пɨɞɪɨɛɧɨ ɞаɧɵ ɩɥаɧ, ɩɪаɜɢɥа, ɪɟɝɥаɦɟɧɬ ɢ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɬаɤɨɣ ɢɝɪɵ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа, ɦɟɬɨɞɢɤа ɩɪɟɩɨɞаɜаɧɢɹ, ɞɟɥɨɜаɹ ɢɝɪа, 
ɷɬаɩɵ ɢ ɨɩɟɪаɰɢɢ ɢɝɪɵ, ɢɧɫɬɪɭɤɰɢɢ. 

 
 

USING BUSINESS GAMES IN THE STUDY  

OF METHODS OF TEACHING DRAFTING  

BY TEACHERS OF TECHNICAL SCHOOLS 

Gaidar Oleg Georgiyevich 

Donetsk National Technical University  

Koretskaya Irina Nikolaevna 
 
To advance in the qualification of teachers of technical school is propose to realize in 

the form of a business game. Goals and objectives of active learning have advantages. The 
plan, rules, regulations and criteria for evaluating this game are present in detail. 

Keywords: engineering graphics, teaching methods, business game, stages and opera-
tions of the game, instructions. 

 
 

ɇа ɤаɮɟɞɪɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ Ⱦɨ-
ɧɟɰɤɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɩɪɨɯɨɞɹɬ ɫɬаɠɢɪɨɜ-
ɤɭ ɩɪɟɩɨɞаɜаɬɟɥɢ ɱɟɪɱɟɧɢɹ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɢɡ ɬɟɯɧɢɤɭɦɨɜ ɢ 
ɤɨɥɥɟɞɠɟɣ. Пɨɜɵɲɟɧɢɟ ɤɜаɥɢɮɢɤаɰɢɢ ɬаɤɢɯ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɦɵ ɪɟɲɢ-
ɥɢ ɨɪɝаɧɢɡɨɜаɬɶ, ɨɫɧɨɜɵɜаɹɫɶ ɧа ɨɩɵɬɟ ɢɫɩɨɥɶɡɨɜаɧɢɹ аɩɪɨɛɢɪɨɜаɧɧɵɯ 
ɟɳɟ ɜ ɫɨɜɟɬɫɤɢɟ ɜɪɟɦɟɧа ɮɨɪɦ ɢ ɦɟɬɨɞɨɜ аɤɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ. 

Ɍаɤɢɟ ɦɟɬɨɞɵ ɢ ɮɨɪɦɵ аɤɬɢɜɢɡаɰɢɢ ɨɛɭɱɟɧɢɹ, ɤаɤ ɞɟɥɨɜɵɟ ɢɝɪɵ, 
ɢɝɪɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ, аɧаɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɬɭаɰɢɣ, ɪаɡɵɝɪɵ-
ɜаɧɢɟ ɪɨɥɟɣ, ɢɦɢɬаɰɢɨɧɧɧɵɟ ɭɩɪаɠɧɟɧɢɹ, ɩɪɨɛɥɟɦɧɨɟ ɨɛɭɱɟɧɢɟ, ɦаɬɟ-
ɦаɬɢɱɟɫɤɢɟ ɞɢɫɤɭɫɫɢɢ ɢ ɞɪɭɝɢɟ, ɧɟɡаɫɥɭɠɟɧɧɨ ɡаɛɵɬɵ. 
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Ȼɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɩɪɟɨɞɨɥɟɧɢɢ ɧɟɝаɬɢɜɧɵɯ ɫɬɟɪɟɨɬɢɩɨɜ, 
ɜɵɪаɛɨɬаɜɲɢɯɫɹ ɭ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɡа ɞɨɥɝɢɟ ɝɨɞɵ ɪаɛɨɬɵ ɜ ɨɬɧɨɲɟɧɢɢ 
ɤ ɫɨɛɫɬɜɟɧɧɵɦ ɡɧаɧɢɹɦ, ɢɯ ɝɥɭɛɢɧɟ, ɬаɹɬ ɜ ɫɟɛɟ ɦɟɬɨɞɵ аɤɬɢɜɧɨɝɨ ɨɛɭ-
ɱɟɧɢɹ – ɷɬɨ ɨɞɢɧ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɩɨɞɝɨɬɨɜ-
ɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ ɜɵɫɨɤɨɣ ɤɜаɥɢɮɢɤаɰɢɢ. Пɪɢ ɩɪаɜɢɥɶɧɨɣ ɨɪɝаɧɢɡаɰɢɢ 
ɬаɤɢɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɝɨɬɨɜɤɭ ɜ ɭɫɥɨɜɢɹɯ, ɦаɤɫɢ-
ɦаɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɟаɥɶɧɵɦ, ɨɬɜɟɱаɸɳɢɦ ɡаɞаɱаɦ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨɝɨ ɫɬаɧɨɜɥɟɧɢɹ ɥɢɱɧɨɫɬɢ. 

Ваɠɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɦɟɬɨɞɨɜ аɤɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ ɨɧɢ, ɤаɤ ɩɪаɜɢɥɨ, ɩɪɟɞɭɫɦаɬɪɢɜаɸɬ ɤɨɥɥɟɤɬɢɜɧɭɸ ɪаɛɨɬɭ ɦаɥɵɦɢ 
ɝɪɭɩɩаɦɢ. Ɉɛɭɱɟɧɢɟ ɜ ɦаɥɵɯ ɝɪɭɩɩаɯ ɩɪɨɯɨɞɢɬ ɡɧаɱɢɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜ-
ɧɟɟ, ɬаɤ ɤаɤ ɜɨɡɪаɫɬаɟɬ ɭɱɟɛɧɨɟ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɭɱаɫɬɧɢɤɨɜ: ɨɛɦɟɧ ɦɧɟ-
ɧɢɹɦɢ, ɤɨɧɫɭɥɶɬɢɪɨɜаɧɢɟ, ɫɩɨɪɵ, ɫɨɜɦɟɫɬɧɵɟ ɩɨɢɫɤɢ ɪɟɲɟɧɢɣ. Пɪɢ 
ɷɬɨɦ ɭɫɩɟɯ ɪɟɲɟɧɢɹ ɨɛɳɟɣ ɡаɞаɱɢ ɡаɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɜɤɥаɞа ɤаɠ-
ɞɨɝɨ ɭɱаɫɬɧɢɤа. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɨɰɟɧɤа ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɫɟɝɨ ɤɨɥɥɟɤɬɢɜа – 
ɷɬɨ ɨɛɳɢɣ ɪɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɜɫɟɯ ɟɝɨ ɭɱаɫɬɧɢɤɨɜ. Пɨɜɵɲɟɧɢɟ ɨɬɜɟɬɫɬ-
ɜɟɧɧɨɫɬɢ ɤаɠɞɨɝɨ ɭɱаɫɬɧɢɤа ɢɝɪɵ ɡа ɩɨɪɭɱɟɧɧɭɸ ɟɦɭ ɱаɫɬɶ ɨɛɳɟɣ ɡаɞа-
ɱɢ ɨɛɭɫɥɨɜɥɢɜаɟɬ аɤɬɢɜɢɡаɰɢɸ ɨɛɭɱɟɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɮаɤɬɨɪɨɜ ɭɥɭɱɲɟɧɢɹ ɤаɱɟɫɬɜа ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ 
ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ ɦаɫɬɟɪɫɬɜа ɢ ɤɜаɥɢɮɢɤа-
ɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ. 

Цɟɥɶɸ ɞаɧɧɨɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪаɡɪаɛɨɬɤа ɦɨɞɟɥɢ ɨɬɤɪɵɬɨɝɨ 
ɭɪɨɤа ɩɨ ɱɟɪɱɟɧɢɸ, ɢɦɢɬɢɪɭɸɳɟɣ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɩɨɞаɜаɬɟɥɟɣ, 
ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ ɢ ɦɟɬɨɞɢɫɬа ɩɪɢ ɟɝɨ ɩɨɞɝɨɬɨɜɤɟ, ɩɪɨɜɟɞɟɧɢɢ 
ɢ ɨɛɫɭɠɞɟɧɢɢ. 

ɐеɥи и ɡаɞаɱи иɝɪы. Ɉɫɧɨɜɧаɹ ɰɟɥɶ ɢɝɪɵ – ɭɝɥɭɛɥɟɧɢɟ, ɪаɫɲɢɪɟ-
ɧɢɟ ɢ ɡаɤɪɟɩɥɟɧɢɟ ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫɬɭɞɟɧɬаɦɢ 
ɧа ɥɟɤɰɢɹɯ ɢ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɹɯ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ. 

В ɩɪɨɰɟɫɫɟ ɢɝɪɵ ɮɨɪɦɢɪɭɟɬɫɹ ɭɦɟɧɢɟ ɜɵɪаɛаɬɵɜаɬɶ ɨɩɬɢɦаɥɶɧɵɟ 
ɪɟɲɟɧɢɹ ɧа ɨɫɧɨɜɟ аɧаɥɢɡа ɭɱɟɛɧɨ-ɜɨɫɩɢɬаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɢ ɪаɡɛɨɪа 
ɦɟɬɨɞɢɤɢ ɩɪɟɩɨɞаɜаɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɬɟɦ ɤɭɪɫа ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, 
ɫɬɢɦɭɥɢɪɭɟɬɫɹ аɤɬɢɜɧɨɟ ɫаɦɨɨɛɪаɡɨɜаɧɢɟ ɫɬɭɞɟɧɬɨɜ ɧа ɩɪɢɦɟɪаɯ ɪɟɲɟ-
ɧɢɹ ɪɟаɥɶɧɵɯ ɡаɞаɱ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɢɯ ɰɟɥɟɣ ɜ ɢɝɪɟ ɢɦɢɬɢɪɭɸɬɫɹ ɨɛɵɱɧɵɟ ɩɟɞаɝɨ-
ɝɢɱɟɫɤɢɟ ɫɢɬɭаɰɢɢ: ɩɨɞɝɨɬɨɜɤа ɢ ɩɪɨɜɟɞɟɧɢɟ ɭɪɨɤа, аɧаɥɢɡ ɟɝɨ ɧа ɡаɫɟ-
ɞаɧɢɢ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ, ɬ.ɟ. ɨɬɪаɛаɬɵɜаɟɬɫɹ ɩɪаɤɬɢɱɟɫɤаɹ ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ ɤаɠɞɨɝɨ ɩɪɟɩɨɞаɜаɬɟɥɹ ɬɟɯɧɢɤɭɦа. 

ɉɪɨцеɫɫ иɝɪы. ɂɝɪа ɩɪɨɯɨɞɢɬ ɜ ɬɪɢ ɷɬаɩа. 
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ɗɬаɩ 1 – ɩɨɞɝɨɬɨɜиɬеɥɶɧыɣ, ɜɤɥɸɱаɟɬ ɜ ɫɜɨɣ ɫɨɫɬаɜ ɞɜɟ ɨɩɟ-
ɪаɰɢɢ: 

Ɉɩеɪаɰиɹ 1: ɪɭɤɨɜɨɞɢɬɟɥɶ ɢɝɪɵ (ɩɪɟɩɨɞаɜаɬɟɥɶ) ɫɨɨɛɳаɟɬ ɨ ɩɪɨ-
ɜɟɞɟɧɢɢ ɭɱɟɛɧɨɣ ɢɝɪɵ, ɟё ɫɨɞɟɪɠаɧɢɢ, ɩɪаɜɢɥаɯ ɩɪɨɜɟɞɟɧɢɹ, ɫɨɫɬаɜɟ 
ɤɨɦаɧɞ, ɞаɬɟ ɢɝɪɨɜɨɝɨ ɡаɧɹɬɢɹ. ɋɨɫɬаɜɵ ɤɨɦаɧɞ ɦɨɝɭɬ ɛɵɬɶ ɧаɡɜаɧɵ ɪɭ-
ɤɨɜɨɞɢɬɟɥɟɦ ɢɥɢ ɫɮɨɪɦɢɪɨɜаɧɵ ɫɥɭɲаɬɟɥɹɦɢ. В ɬɨɦ ɢ ɞɪɭɝɨɦ ɫɥɭɱаɟ 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɦɨɠɟɬ ɧаɡɜаɬɶ ɬɨɥɶɤɨ ɤаɧɞɢɞаɬɭɪɵ ɧа ɝɥаɜɧɵɟ ɞɨɥɠɧɨ-
ɫɬɢ – ɩɪɟɩɨɞаɜаɬɟɥɹ, ɩɪɨɜɨɞɹɳɟɝɨ ɨɬɤɪɵɬɵɣ ɭɪɨɤ, ɩɪɟɞɫɟɞаɬɟɥɹ ɩɪɟɞ-
ɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ, ɦɟɬɨɞɢɫɬа. Ɉɫɬаɥɶɧɵɟ ɪɨɥɢ ɪаɫɩɪɟɞɟɥɹɸɬɫɹ ɫɥɭɲаɬɟ-
ɥɹɦɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ. 

Ɉɩеɪаɰиɹ 2: ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɩɨɞɝɨɬɨɜɤа ɫɥɭɲаɬɟɥɟɣ ɤ ɢɝɪɟ. Вɫɟ 
ɭɱаɫɬɧɢɤɢ ɢɝɪɵ ɬɳаɬɟɥɶɧɨ ɨɛɞɭɦɵɜаɸɬ ɜɨɡɦɨɠɧɵɟ ɜаɪɢаɧɬɵ ɩɪɨɜɟɞɟ-
ɧɢɹ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа; ɩɪɟɩɨɞаɜаɬɟɥɢ, ɤɨɬɨɪɵɟ ɟɝɨ ɩɪɨɜɨɞɹɬ, ɝɨɬɨɜɹɬ 
ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɭɸ ɤаɪɬɭ, ɤɨɧɫɭɥɶɬɢɪɭɸɬɫɹ ɫ ɤɨɥɥɟɝаɦɢ, ɩɪɟɞɫɟɞа-
ɬɟɥɟɦ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ, ɦɟɬɨɞɢɫɬɨɦ, ɢɡɭɱаɸɬ ɩɟɪɟɞɨɜɨɣ ɨɩɵɬ ɩɪɟ-
ɩɨɞаɜаɧɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɬɟɦɟ. Пɪɟɞɫɟɞаɬɟɥɶ 
ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ ɨɤаɡɵɜаɟɬ ɩɨɦɨɳɶ ɤɨɧɫɭɥɶɬаɰɢɹɦɢ ɩɪɟɩɨɞаɜаɬɟ-
ɥɸ ɜ ɩɨɞɛɨɪɟ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа, ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ, ɪаɰɢɨɧаɥɶɧɵɯ ɦɟ-
ɬɨɞɨɜ ɢ ɩɪɢɟɦɨɜ ɩɪɨɜɟɞɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа. Мɟɬɨɞɢɫɬ ɩɪɟɞɨɫɬаɜɥɹɟɬ 
ɜ ɪаɫɩɨɪɹɠɟɧɢɟ ɩɪɟɩɨɞаɜаɬɟɥɹ ɢɧɮɨɪɦаɰɢɸ ɨ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞаɯ ɨɪɝа-
ɧɢɡаɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɨɬɤɪɵɬɵɯ ɭɪɨɤɨɜ ɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɩɨ ɪаɫɫɦаɬɪɢ-
ɜаɟɦɨɣ ɬɟɦɟ. 

ɗɬаɩ 2 – ɞеɥɨɜая иɝɪа. Эɬɨɬ ɷɬаɩ ɜɤɥɸɱаɟɬ ɬɪɢ ɨɩɟɪаɰɢɢ: 
Ɉɩеɪаɰиɹ 1: ɪɭɤɨɜɨɞɢɬɟɥɶ ɪаɡɦɟɳаɟɬ ɭɱаɫɬɧɢɤɨɜ ɢɝɪɵ, ɨɛɴɹɜɥɹɟɬ 

ɟё ɡаɞаɱɢ, ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ, ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ. 
Ɉɩеɪаɰиɹ 2: ɢɦɢɬаɰɢɹ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа. Пɪɟɩɨɞаɜаɬɟɥɢ, ɩɪɨɜɨɞɹ-

ɳɢɟ ɨɬɤɪɵɬɵɣ ɭɪɨɤ, ɞаɸɬ ɯаɪаɤɬɟɪɢɫɬɢɤɭ ɭɫɥɨɜɢɣ ɭɪɨɤа (ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧаɹ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ ɬɟɯɧɢɤɭɦа, ɫɩɟɰɢ-
аɥɶɧɨɫɬɶ ɭɱаɳɢɯɫɹ, ɞɥɹ ɤɨɬɨɪɵɯ ɩɪɟɞɥаɝаɟɬɫɹ ɨɬɤɪɵɬɵɣ ɭɪɨɤ, ɨɛɴɟɦ 
ɩɪɨɝɪаɦɦɵ, ɜɪɟɦɹ, ɨɬɜɨɞɢɦɨɟ ɧа ɢɡɭɱɟɧɢɟ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɬɟɦɵ, ɨɫ-
ɧаɳɟɧɢɟ ɤаɛɢɧɟɬа ɢ ɞɪ.). Ⱦаɥɟɟ ɨɧɢ ɩɨɞɪɨɛɧɨ ɪаɫɫɤаɡɵɜаɸɬ ɨ ɜɫɟɯ ɷɥɟ-
ɦɟɧɬаɯ ɭɪɨɤа, ɨɛɪаɳаɹ ɨɫɨɛɨɟ ɜɧɢɦаɧɢɟ ɧа ɦɟɬɨɞɵ аɤɬɭаɥɢɡаɰɢɢ ɨɩɨɪ-
ɧɵɯ ɡɧаɧɢɣ ɭɱаɳɢɯɫɹ, ɦɨɬɢɜаɰɢɢ ɢ аɤɬɢɜɢɡаɰɢɢ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɮɨɪ-
ɦɵ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɢ ɞɪ. ɍɬɨɱɧɟɧɢɟ ɢ ɜɵɹɫɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ 
аɫɩɟɤɬɨɜ ɩɪɟɞɥаɝаɟɦɨɝɨ ɭɪɨɤа ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɨɬɜɟɬаɦɢ ɧа ɡаɞаɜаɟɦɵɟ 
ɭɱаɫɬɧɢɤаɦɢ ɢɝɪɵ ɜɨɩɪɨɫɵ. 

Ɉɩеɪаɰиɹ 3: ɨɛɫɭɠɞɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа ɜɵɩɨɥɧɹɟɬɫɹ ɧа ɡаɫɟɞа-
ɧɢɢ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ. Ɉɬɤɪɵɜаɹ ɡаɫɟɞаɧɢɟ, ɩɪɟɞɫɟɞаɬɟɥɶ ɩɪɟɞɦɟɬ-
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ɧɨɣ ɤɨɦɢɫɫɢɢ ɫɨɨɛɳаɟɬ ɩɨɪɹɞɨɤ ɨɛɫɭɠɞɟɧɢɹ ɭɪɨɤа. Вɫɟ ɭɱаɫɬɧɢɤɢ ɡаɫɟ-
ɞаɧɢɹ ɤɨɦɢɫɫɢɢ ɜɵɫɤаɡɵɜаɸɬ ɫɜɨɟ ɦɧɟɧɢɟ ɨ ɩɪɟɞɥɨɠɟɧɧɨɦ ɭɪɨɤɟ, ɨɛɹɡа-
ɬɟɥɶɧɨ ɩɨɞɱɟɪɤɢɜаɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɟɝаɬɢɜɧɵɟ ɫɬɨɪɨɧɵ ɟɝɨ. Пɪɟɩɨ-
ɞаɜаɬɟɥɢ, ɩɪɨɜɨɞɢɜɲɢɟ ɨɬɤɪɵɬɵɟ ɭɪɨɤɢ, ɨɬɜɟɱаɸɬ ɧа ɫɞɟɥаɧɧɵɟ ɡаɦɟɱа-
ɧɢɹ ɩɨ ɭɪɨɤɭ. В ɡаɤɥɸɱɟɧɢɟ ɩɪɢɧɢɦаɟɬɫɹ ɪɟɲɟɧɢɟ ɩɨ ɤаɠɞɨɦɭ ɭɪɨɤɭ, 
ɤɨɬɨɪɨɟ ɬɭɬ ɠɟ ɫɨɨɛɳаɟɬɫɹ ɭɱаɫɬɧɢɤаɦ ɡаɫɟɞаɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ. 
Пɪɟɞɫɟɞаɬɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ ɫɨɫɬаɜɥɹɟɬ ɩɪɨɬɨɤɨɥ ɡаɫɟɞаɧɢɹ. 

ɗɬаɩ 3 – ɡаɤɥɸɱиɬеɥɶɧыɣ – ɩɨɞɜɟɞɟɧɢɟ ɢɬɨɝɨɜ ɨɬɤɪɵɬɵɯ ɭɪɨ-
ɤɨɜ. Ɋɭɤɨɜɨɞɢɬɟɥɶ ɢɝɪɵ аɧаɥɢɡɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɟё ɭɱаɫɬɧɢɤɨɜ, 
ɞаɟɬ ɨɰɟɧɤɭ ɩɪɟɞɫɬаɜɥɟɧɧɵɦ ɞɨɤɭɦɟɧɬаɦ (ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤаɹ ɤаɪɬа, 
аɧаɥɢɡ ɭɪɨɤа, ɩɪɨɬɨɤɨɥ ɡаɫɟɞаɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ), ɞɟɦɨɧɫɬɪɢɪɭ-
ɟɬ ɥɭɱɲɢɟ ɨɛɪаɡɰɵ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪаɡɪаɛɨɬɨɤ, ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɬɟɦɵ. Ɂаɬɟɦ ɩɨɞɫɱɢɬɵɜаɸɬɫɹ ɫɭɦɦɵ ɛаɥɥɨɜ ɩɨ 
ɤаɠɞɨɦɭ ɭɱаɫɬɧɢɤɭ ɢɝɪɵ ɢ ɤаɠɞɨɣ ɤɨɦаɧɞɟ. Ɉɛɴɹɜɥɹɟɬɫɹ ɤɨɦаɧɞа-
ɩɨɛɟɞɢɬɟɥɶ ɢ ɩɨɛɟɞɢɬɟɥɢ ɥɢɱɧɨɝɨ ɩɟɪɜɟɧɫɬɜа. Пɨɛɟɞɢɬɟɥɢ ɥɢɱɧɨɝɨ ɩɟɪ-
ɜɟɧɫɬɜа ɨɫɜɨɛɨɠɞаɸɬɫɹ ɨɬ ɡаɱɟɬа ɩɨ ɦɟɬɨɞɢɤɟ ɩɪɟɩɨɞаɜаɧɢɹ ɱɟɪɱɟɧɢɹ. 

Ⱦɟɣɫɬɜɢɹ ɭɱаɫɬɧɢɤɨɜ ɢɝɪɵ ɨɩɪɟɞɟɥɟɧɵ ɢɯ ɞɨɥɠɧɨɫɬɧɵɦɢ ɨɛɹɡаɧ-
ɧɨɫɬɹɦɢ ɜ ɫɪɟɞɧɟɦ ɫɩɟɰɢаɥɶɧɨɦ ɭɱɟɛɧɨɦ ɡаɜɟɞɟɧɢɢ. 

1. ɉɪеɩɨɞаɜаɬеɥɶ, ɩɪеɞɫɬаɜɥɹɸɳиɣ ɨɬɤɪɵɬɵɣ ɭɪɨɤ: 

♦ ɞɨɥɠɟɧ ɜɟɫɬɢ ɧа ɜɵɫɨɤɨɦ ɢɞɟɣɧɨɦ ɢ ɧаɭɱɧɨɦ ɭɪɨɜɧɟ ɭɱɟɛɧɭɸ 
ɢ ɦɟɬɨɞɢɱɟɫɤɭɸ ɪаɛɨɬɭ, ɨɛɟɫɩɟɱɢɜаɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɱɟɛɧɵɯ ɩɪɨɝɪаɦɦ; 

♦ ɜɟɫɬɢ ɭɱɟɬ ɭɫɩɟɜаɟɦɨɫɬɢ ɭɱаɳɢɯɫɹ, ɨɪɝаɧɢɡɨɜаɬɶ ɢ ɤɨɧɬɪɨɥɢ-
ɪɨɜаɬɶ ɢɯ ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪаɛɨɬɭ; 

♦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɞɟɣɧɨ-ɩɨɥɢɬɢɱɟɫɤɨɟ ɜɨɫɩɢɬаɧɢɟ ɭɱаɳɢɯɫɹ ɢ ɜɟɫ-
ɬɢ ɜɧɟɤɥаɫɫɧɭɸ ɪаɛɨɬɭ ɫɨɝɥаɫɧɨ ɩɥаɧаɦ ɭɱɟɛɧɨɝɨ ɡаɜɟɞɟɧɢɹ; 

♦ ɧа ɤаɠɞɵɣ ɫɟɦɢɧаɪ ɫɨɫɬаɜɥɹɬɶ ɤаɥɟɧɞаɪɧɨ-ɬɟɦаɬɢɱɟɫɤɢɣ ɩɥаɧ, 
а ɬаɤɠɟ ɩɨɭɪɨɱɧɵɟ ɩɥаɧɵ; 

♦ ɫɢɫɬɟɦаɬɢɱɟɫɤɢ ɩɨɜɵɲаɬɶ ɫɜɨɣ ɢɞɟɣɧɨ-ɩɨɥɢɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ 
ɢ ɩɟɞаɝɨɝɢɱɟɫɤɨɟ ɦаɫɬɟɪɫɬɜɨ; 

♦ ɪɭɤɨɜɨɞɢɬɶ ɤɪɭɠɤаɦɢ ɭɱаɳɢɯɫɹ. 
В ɩɪɨɰɟɫɫɟ ɞɟɥɨɜɨɣ ɢɝɪɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɹɞ ɩɪɨɰɟɞɭɪ. 
1. В ɯɨɞɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɷɬаɩа: 
1.1. ɂɡɭɱɢɬɶ ɩɪаɜɢɥа ɢɝɪɵ ɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɟё ɨɩɟɪаɰɢɣ. 
1.2. Ɉɡɧаɤɨɦɢɬɶɫɹ ɫ ɢɫɯɨɞɧɨɣ ɞɟɥɨɜɨɣ ɫɢɬɭаɰɢɟɣ. 
1.3. Пɨɞɝɨɬɨɜɢɬɶ ɢɧɮɨɪɦаɰɢɸ ɨɛ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɨɬɤɪɵɬɨɝɨ 

ɭɪɨɤа. 
1.4. Ɋаɡɪаɛɨɬаɬɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɭɸ ɤаɪɬɭ ɡаɧɹɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬ-

ɜɢɢ ɫ ɩɪɨɝɪаɦɦɨɣ ɢ ɤаɥɟɧɞаɪɧɨ-ɬɟɦаɬɢɱɟɫɤɢɦ ɩɥаɧɨɦ. 
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1.5. Ⱦɨɥɨɠɢɬɶ ɨ ɩɥаɧɟ ɩɪɨɜɟɞɟɧɢɹ ɭɪɨɤа ɢ ɫɨɞɟɪɠаɧɢɢ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɣ ɤаɪɬɵ ɧа ɩɪɟɞɜаɪɢɬɟɥɶɧɨɦ ɡаɫɟɞаɧɢɢ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ. 

2. В ɯɨɞɟ ɢɝɪɨɜɨɝɨ ɷɬаɩа: 
2.1. Ɉɯаɪаɤɬɟɪɢɡɨɜаɬɶ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа – ɫɩɟ-

ɰɢаɥɶɧɨɫɬɶ ɭɱаɳɢɯɫɹ, ɨɛɴɟɦ ɩɪɨɝɪаɦɦɵ ɩɨ ɱɟɪɱɟɧɢɸ ɜ ɱаɫаɯ ɢ ɨɬɜɟ-
ɞɟɧɧɨɟ ɜɪɟɦɹ ɧа ɪаɫɫɦаɬɪɢɜаɟɦɭɸ ɬɟɦɭ, ɨɫɧаɳɟɧɢɟ ɤаɛɢɧɟɬа ɢ ɞɪ. 

2.2. Ɋаɡɜɟɪɧɭɬɨ ɨɫɜɟɬɢɬɶ ɫɨɞɟɪɠаɧɢɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɤаɪɬɵ 
ɢ ɢɥɥɸɫɬɪаɰɢɨɧɧɵɣ ɦаɬɟɪɢаɥ ɧа ɞɨɫɤɟ. 

2.3. Ⱦаɬɶ аɪɝɭɦɟɧɬɢɪɨɜаɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞаɰɢɢ ɞɥɹ 
ɭɱаɳɢɯɫɹ ɩɨ ɢɡɭɱɟɧɢɸ ɬɟɦɵ ɭɪɨɤа ɩɨ ɭɱɟɛɧɨɣ ɥɢɬɟɪаɬɭɪɟ. 

2.4. Пɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɨɛɪаɡɰɵ ɝɪаɮɢɱɟɫɤɢɯ ɪаɛɨɬ ɭɱаɳɢɯɫɹ ɩɨ 
ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɬɟɦɟ. 

2.5. В ɯɨɞɟ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɭɪɨɤа аɪɝɭɦɟɧɬɢɪɨɜаɧɨ ɨɬ-
ɫɬаɢɜаɬɶ ɫɜɨɟ ɦɧɟɧɢɟ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɨɹɜɢɬɶ ɭɦɟɧɢɟ ɩɪɢɫɥɭɲɢɜаɬɶɫɹ 
ɤ ɜɵɫɤаɡɵɜаɧɢɹɦ ɤɨɥɥɟɝ. 

2. ɉɪеɞɫеɞаɬеɥɶ ɩɪеɞɦеɬнɨɣ ɤɨɦиɫɫии. 

Пɪɟɞɫɟɞаɬɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡа ɫɢɫ-
ɬɟɦаɬɢɱɟɫɤɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ, ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜаɧɢɸ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɤ ɩɪɨ-
ɜɟɞɟɧɢɸ ɭɱɟɛɧɨ-ɜɨɫɩɢɬаɬɟɥɶɧɨɣ ɪаɛɨɬɵ; ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɩаɝаɧɞɭ ɩɟɪɟ-
ɞɨɜɨɝɨ ɨɩɵɬа ɭɱɟɛɧɨɣ ɢ ɜɨɫɩɢɬаɬɟɥɶɧɨɣ ɪаɛɨɬɵ; ɪаɡɜɢɬɢɟ ɧаɜɵɤɨɜ 
аɤɬɢɜɧɨɣ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɧаɞ ɫɨɜɟɪɲɟɧɫɬɜɨɜа-
ɧɢɟɦ ɫɜɨɟɣ ɤɜаɥɢɮɢɤаɰɢɢ. 

В ɩɪɨɰɟɫɫɟ ɞɟɥɨɜɨɣ ɢɝɪɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ: 
1. В ɯɨɞɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɷɬаɩа. 
1.1. ɂɡɭɱɢɬɶ ɩɪаɜɢɥа ɢɝɪɵ ɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɟё ɨɩɟɪаɰɢɣ. 
1.2. ɂɡɭɱɢɬɶ ɢɫɯɨɞɧɭɸ ɞɟɥɨɜɭɸ ɫɢɬɭаɰɢɸ, ɩɨɦɧɢɬɶ, ɱɬɨ ɜɦɟɫɬɟ 

ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡа ɤаɱɟɫɬɜɨ ɭɱɟɛɧɨ-ɜɨɫɩɢɬа-
ɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. 

1.3. Ɉɤаɡаɬɶ ɩɨɦɨɳɶ ɩɪɟɩɨɞаɜаɬɟɥɸ ɜ ɩɨɞɝɨɬɨɜɤɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢ-
ɱɟɫɤɨɣ ɤаɪɬɵ, ɪаɰɢɨɧаɥɶɧɨɦ ɩɨɞɛɨɪɟ ɦаɬɟɪɢаɥɶɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɭɪɨɤа. 

1.4. Ⱦаɬɶ ɡаɞаɧɢɟ ɜɫɟɦ ɱɥɟɧаɦ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ ɜɧɢɦаɬɟɥɶɧɨ 
ɩɪɨɫɥɭɲаɬɶ ɭɪɨɤ, ɩɪɨаɧаɥɢɡɢɪɨɜаɬɶ ɢ ɩɨɞɝɨɬɨɜɢɬɶɫɹ ɤ ɨɛɫɭɠɞɟɧɢɸ ɟɝɨ. 

2. В ɯɨɞɟ ɢɝɪɨɜɨɝɨ ɷɬаɩа. 
2.1. Вɧɢɦаɬɟɥɶɧɨ ɨɡɧаɤɨɦɢɬɶɫɹ ɫ ɩɪɟɞɥаɝаɟɦɵɦ ɩɥаɧɨɦ ɭɪɨɤа 

ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɤаɪɬɨɣ ɤ ɧɟɦɭ. 
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2.2. Ɉɪɝаɧɢɡɨɜаɬɶ ɨɛɫɭɠɞɟɧɢɟ ɡаɫɥɭɲаɧɧɨɝɨ ɭɪɨɤа ɧа ɡаɫɟɞаɧɢɢ 
ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ, ɜɵɪаɛɨɬаɬɶ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜа-
ɧɢɸ ɭɱɟɛɧɨ-ɜɨɫɩɢɬаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. 

2.3. Ɉɤаɡаɬɶ ɩɨɦɨɳɶ ɦɟɬɨɞɢɫɬɭ ɜ ɩɨɞɝɨɬɨɜɤɟ аɧаɥɢɡа ɭɪɨɤа. 
2.4. ɋɨɫɬаɜɢɬɶ ɩɪɨɬɨɤɨɥ ɡаɫɟɞаɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ. 
3. Ɇеɬɨɞиɫɬ ɬеɯниɤɭɦа: 

а) ɫɢɫɬɟɦаɬɢɱɟɫɤɢ ɢɡɭɱаɟɬ, ɨɛɨɛɳаɟɬ ɢ ɪаɫɩɪɨɫɬɪаɧɹɟɬ ɩɟɪɟɞɨɜɨɣ 
ɨɩɵɬ ɪаɛɨɬɵ ɩɪɟɩɨɞаɜаɬɟɥɟɣ, ɤɥаɫɫɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ, ɩɪɟɞɦɟɬɧɵɯ ɤɨ-
ɦɢɫɫɢɣ, ɡаɜɟɞɭɸɳɢɯ ɤаɛɢɧɟɬаɦɢ ɢ ɥаɛɨɪаɬɨɪɢɹɦɢ; 

ɛ) ɜɧɟɞɪɹɟɬ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɧɨɜɟɣɲɢɟ ɞɨɫɬɢɠɟɧɢɹ ɩɟɞаɝɨɝɢɱɟ-
ɫɤɨɣ ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɧаɭɤɢ, ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɢ ɩɪɢɟɦɵ ɨɛɭɱɟ-
ɧɢɹ ɢ ɜɨɫɩɢɬаɧɢɹ; 

ɜ) ɫɨɞɟɣɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪаɛɨɬɵ ɩɪɟɞɦɟɬɧɵɯ 
ɤɨɦɢɫɫɢɣ, ɨɤаɡɵɜаɟɬ ɢɦ ɩɨɦɨɳɶ ɜ ɩɥаɧɢɪɨɜаɧɢɢ, ɨɪɝаɧɢɡаɰɢɢ ɢ ɩɪɨɜɟ-
ɞɟɧɢɢ ɡаɫɟɞаɧɢɣ, ɨɬɤɪɵɬɵɯ ɭɪɨɤɨɜ, ɨɥɢɦɩɢаɞ, ɫɦɨɬɪɨɜ-ɤɨɧɤɭɪɫɨɜ, ɤɨɧ-
ɮɟɪɟɧɰɢɣ ɢ ɬ.ɞ.; 

ɝ) ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɞɫɟɞаɬɟɥɹɦɢ ɩɪɟɞɦɟɬɧɵɯ ɤɨɦɢɫɫɢɣ ɪаɡɪаɛаɬɵ-
ɜаɟɬ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɞаɥɶɧɟɣɲɟɦɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ ɭɱɟɛɧɨ-ɜɨɫɩɢ-
ɬаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа, ɦɟɬɨɞɢɤɢ ɩɪɟɩɨɞаɜаɧɢɹ, ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ ɢ ɧаɝɥɹɞɧɵɯ ɩɨɫɨɛɢɣ, ɨɪɝаɧɢɡаɰɢɢ 
ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ, ɩɪɨɛɥɟɦɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɥаɛɨɪаɬɨɪɧɵɯ, ɩɪаɤ-
ɬɢɱɟɫɤɢɯ ɢ ɥɟɤɰɢɨɧɧɨ-ɫɟɦɢɧаɪɫɤɢɯ ɡаɧɹɬɢɣ, ɩɪɨɜɟɪɤɟ, ɭɱɟɬɭ ɢ ɨɰɟɧɤɟ 
ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ ɭɱаɳɢɯɫɹ; 

ɞ) ɨɪɝаɧɢɡɭɟɬ ɨɛɫɭɠɞɟɧɢɟ ɭɱɟɛɧɵɯ ɩɥаɧɨɜ, ɩɪɨɝɪаɦɦ ɢ ɩɨɞɝɨɬɨɜ-
ɤɭ ɪɟɤɨɦɟɧɞаɰɢɣ ɩɨ ɢɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ ɫ ɭɱɟɬɨɦ ɪаɡɜɢɬɢɹ ɧаɭɤɢ, 
ɬɟɯɧɢɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜа; 

ɟ) ɨɤаɡɵɜаɟɬ ɦɟɬɨɞɢɱɟɫɤɭɸ ɩɨɦɨɳɶ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɜ ɫаɦɨɨɛɪаɡɨ-
ɜаɧɢɢ ɢ ɩɨɞɝɨɬɨɜɤɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪаɡɪаɛɨɬɨɤ, ɞɨɤɥаɞɨɜ, ɪɟɮɟɪаɬɨɜ. 

В ɯɨɞɟ ɞɟɥɨɜɨɣ ɢɝɪɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
1. В ɯɨɞɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɷɬаɩа: 
1.1. ɂɡɭɱɢɬɶ ɩɪаɜɢɥа ɢɝɪɵ ɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɟё ɨɩɟɪаɰɢɣ. 
1.2. ɂɡɭɱɢɬɶ ɢɫɯɨɞɧɭɸ ɞɟɥɨɜɭɸ ɫɢɬɭаɰɢɸ, ɨɡɧаɤɨɦɢɬɶɫɹ ɫ ɤаɥɟɧ-

ɞаɪɧɨ-ɬɟɦаɬɢɱɟɫɤɢɦ ɩɥаɧɨɦ. 
1.3. Ɉɤаɡаɬɶ ɩɨɦɨɳɶ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɜ ɩɨɞɝɨɬɨɜɤɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢ-

ɱɟɫɤɨɣ ɤаɪɬɵ. Пɪɟɞɨɫɬаɜɢɬɶ ɢɦ ɢɧɮɨɪɦаɰɢɸ ɨ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞаɯ ɩɪɟ-
ɩɨɞаɜаɧɢɹ. 

2. В ɯɨɞɟ ɢɝɪɨɜɨɝɨ ɷɬаɩа: 
2.1. Ɉɡɧаɤɨɦɢɬɶɫɹ ɫ ɩɪɟɞɥаɝаɟɦɵɦ ɭɪɨɤɨɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ 

ɤаɪɬɨɣ. 
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2.2. Пɪɢ ɤɨɥɥɟɤɬɢɜɧɨɦ ɨɛɫɭɠɞɟɧɢɢ ɞаɬɶ ɨɰɟɧɤɭ ɭɪɨɤа, ɭɤаɡаɜ ɧа 
ɟɝɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɟɝаɬɢɜɧɵɟ ɤаɱɟɫɬɜа, ɜɵɫɤаɡаɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟ-
ɤɨɦɟɧɞаɰɢɢ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ ɭɱɟɛɧɨ-ɜɨɫɩɢɬаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. 

2.3. Пɪɟɞɫɬаɜɢɬɶ аɧаɥɢɡ ɩɨɫɟɳɟɧɧɨɝɨ ɭɪɨɤа. 
2.4. Пɪɢɧɹɬɶ ɭɱаɫɬɢɟ ɜ ɫɨɫɬаɜɥɟɧɢɢ ɩɪɨɬɨɤɨɥа ɡаɫɟɞаɧɢɹ ɩɪɟɞɦɟɬ-

ɧɨɣ ɤɨɦɢɫɫɢɢ. 
4. ɉɪеɩɨɞаɜаɬеɥɶ, ɱɥен ɩɪеɞɦеɬнɨɣ ɤɨɦиɫɫии. 

В ɩɪɨɰɟɫɫɟ ɞɟɥɨɜɨɣ ɢɝɪɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
1. В ɯɨɞɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɷɬаɩа: 
1.1. ɂɡɭɱɢɬɶ ɩɪаɜɢɥа ɢɝɪɵ ɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɟɟ ɨɩɟɪаɰɢɣ. 
1.2. ɂɡɭɱɢɬɶ ɢɫɯɨɞɧɭɸ ɞɟɥɨɜɭɸ ɫɢɬɭаɰɢɸ. 
1.3. Ⱦаɬɶ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɜ ɩɨɞ-

ɝɨɬɨɜɤɟ ɢɦɢ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɢ ɨɫɧаɳɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа. 
2. В ɯɨɞɟ ɢɝɪɨɜɨɝɨ ɷɬаɩа: 
2.1. Вɧɢɦаɬɟɥɶɧɨ ɨɡɧаɤɨɦɢɬɶɫɹ ɫ ɩɪɟɞɥаɝаɟɦɨɣ ɦɟɬɨɞɢɤɨɣ ɩɪɨɜɟ-

ɞɟɧɢɹ ɭɪɨɤа ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɤаɪɬɨɣ ɤ ɧɟɦɭ. 
2.2. Пɪɢɧɹɬɶ ɭɱаɫɬɢɟ ɜ ɡаɫɟɞаɧɢɢ ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫɫɢɢ, ɞаɬɶ 

ɫɜɨɸ ɨɰɟɧɤɭ ɨɬɤɪɵɬɨɦɭ ɭɪɨɤɭ, ɨɬɦɟɬɢɜ ɟɝɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɟɝаɬɢɜ-
ɧɵɟ ɫɬɨɪɨɧɵ. 

2.3. Вɧɟɫɬɢ ɫɜɨɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ ɭɱɟɛɧɨ-
ɜɨɫɩɢɬаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. В ɯɨɞɟ ɞɟɥɨɜɨɣ ɢɝɪɵ ɜɫɟ ɞɟɣɫɬɜɢɹ ɭɱаɫɬɧɢ-
ɤɨɜ ɩɨɞɥɟɠаɬ ɨɛɹɡаɬɟɥɶɧɨɣ ɨɰɟɧɤɟ. В ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɱɢɬɵɜаɟɬɫɹ ɤа-
ɱɟɫɬɜɨ ɩɪɢɧɢɦаɟɦɵɯ ɪɟɲɟɧɢɣ. Ɉɞɧаɤɨ ɩɨɦɢɦɨ ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɟɜ, 
ɭɱɢɬɵɜаɸɬɫɹ ɤɭɥɶɬɭɪа ɩɨɜɟɞɟɧɢɹ, ɬаɤɬɢɱɧɨɫɬɶ, ɫаɦɨɤɪɢɬɢɱɧɨɫɬɶ ɢ ɬ.ɞ. 
Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɫɜɟɞɟɧɵ ɜ ɬаɛɥɢɰɟ. 

 Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɱаɫɬɧɢɤɨɜ ɢɝɪɵ 

 №  
ɩ/ɩ 

Ɉɩɟɪаɰɢɹ Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 
ɍɱаɫɬɧɢɤɢ, ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ ɤɨɬɨɪɵɯ  
ɨɰɟɧɢɜаɟɬɫɹ 

Кɨɥɢɱɟɫɬɜɨ 
ɛаɥɥɨɜ 

1 
ɋɨɫɬаɜɥɟɧɢɟ  
ɭɱɟɛɧɨ-ɦɟɬɨɞɢ-
ɱɟɫɤɨɣ ɤаɪɬɵ 

Пɪаɜɢɥɶɧɨɫɬɶ ɢ ɩɨɥɧɨ-
ɬа ɫɨɫɬаɜɥɟɧɢɹ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɣ ɤаɪɬɵ 

Пɪɟɩɨɞаɜаɬɟɥɶ, 
ɩɪɟɞɫɬаɜɥɹɸɳɢɣ 

ɭɪɨɤ 
 Ⱦɨ 5 

2 
Ⱦɨɤɥаɞ ɨ ɩɨɪɹɞɤɟ 
ɩɪɨɜɟɞɟɧɢɹ ɨɬ-
ɤɪɵɬɨɝɨ ɭɪɨɤа 

 Мɟɬɨɞɢɱɟɫɤɢɣ ɢ ɷɦɨ-
ɰɢɨɧаɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɩɪɟɞɥаɝаɟɦɨɝɨ ɭɪɨɤа 

   Ⱦɨ 5 

3 
Аɧаɥɢɡ ɩɪɟɞɥɨ-
ɠɟɧɧɨɝɨ ɭɪɨɤа 

Пɨɥɧɨɬа ɢ аɪɝɭɦɟɧɬɢ-
ɪɨɜаɧɧɨɫɬɶ аɧаɥɢɡа 

Вɫɟ ɩɨɫɟɳаɸɳɢɟ 
ɭɪɨɤ Ⱦɨ 5 
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Ɉɤɨɧɱаɧɢɟ  ɬаɛɥɢɰɵ  

 №  
ɩ/ɩ 

Ɉɩɟɪаɰɢɹ Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 
ɍɱаɫɬɧɢɤɢ, ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ ɤɨɬɨɪɵɯ  
ɨɰɟɧɢɜаɟɬɫɹ 

Кɨɥɢɱɟɫɬɜɨ 
ɛаɥɥɨɜ 

4 
Пɪɟɞɥɨɠɟɧɢɹ ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ 

ɭɪɨɤа 

Аɪɝɭɦɟɧɬɢɪɨɜаɧɧɵɣ 
ɦɟɬɨɞɢɱɟɫɤɢɣ  
ɭɪɨɜɟɧɶ 

   Ⱦɨ 2 5 

5 
Ɉɮɨɪɦɥɟɧɢɟ аɧаɥɢ-
ɡа ɨɬɤɪɵɬɨɝɨ ɭɪɨɤа 

Пɨɥɧɨɬа ɢ ɥаɤɨɧɢɱ-
ɧɨɫɬɶ аɧаɥɢɡа  Мɟɬɨɞɢɫɬ Ⱦɨ 5 

6 

 Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨ-
ɬɨɤɨɥа ɡаɫɟɞаɧɢɹ 
ɩɪɟɞɦɟɬɧɨɣ ɤɨɦɢɫ-

ɫɢɢ 

Пɨɥɧɨɬа, ɬɨɱɧɨɫɬɶ, 
ɥаɤɨɧɢɱɧɨɫɬɶ  
ɩɪɨɬɨɤɨɥа 

Пɪɟɞɫɟɞаɬɟɥɶ  
ɩɪɟɞɦɟɬɧɨɣ  
ɤɨɦɢɫɫɢɢ 

 Ⱦɨ 5 

7  Вɡаɢɦɨɨɬɧɨɲɟɧɢɹ Эɬаɩɵ ɩɨɜɟɞɟɧɢɹ Вɫɟ ɭɱаɫɬɧɢɤɢ  
ɨɛɫɭɠɞɟɧɢɹ ɭɪɨɤа Ⱦɨ 1 

 
Пɪɢ ɩɨɞɜɟɞɟɧɢɢ ɢɬɨɝɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɢɱɧɨɟ ɢ ɤɨɦаɧɞɧɨɟ ɩɟɪɜɟɧɫɬɜɨ. 
ȼыɜɨɞы. Ɋаɫɫɦɨɬɪɟɧɧаɹ ɞɟɥɨɜаɹ ɢɝɪа ɛɵɥа аɩɪɨɛɢɪɨɜаɧа ɜ ɭɱɟɛ-

ɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɤɜаɥɢɮɢɤаɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɨɝɨ ɫɨɫɬа-
ɜа ɬɟɯɧɢɤɭɦɨɜ. Ɉɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɢɝɪɵ ɩɨɤаɡаɥ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɲɢ-
ɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ ɟё ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. ɂɝɪа аɤɬɢɜɢɡɢɪɭɟɬ ɭɱɟɛɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɲаɬɟɥɟɣ, ɩɨɡɜɨɥɹɟɬ ɩɨ-ɧɨɜɨɦɭ ɜɡɝɥɹɧɭɬɶ ɧа ɜɫɟ ɷɥɟ-
ɦɟɧɬɵ ɭɪɨɤа, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧа ɮɨɪɦɵ аɤɬɭаɥɢɡаɰɢɢ ɨɩɨɪɧɵɯ ɡɧаɧɢɣ 
ɢ ɦɨɬɢɜаɰɢɸ ɭɱɟɛɧɨɣ ɪаɛɨɬɵ ɭɱаɳɢɯɫɹ, ɮɨɪɦɵ ɢ ɦɟɬɨɞɵ ɮɨɪɦɢɪɨɜа-
ɧɢɹ ɭ ɧɢɯ ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ. 

Сɩиɫɨɤ ɥиɬеɪаɬɭɪы 

1. Ɉɫɧɨɜɧɵɟ ɧаɩɪаɜɥɟɧɢɹ ɩɟɪɟɫɬɪɨɣɤɢ ɜɵɫɲɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɫɩɟɰɢ-
аɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜ ɫɬɪаɧɟ. – М.: Вɵɫɲаɹ ɲɤɨɥа, 1987. – 76 ɫ. 

2. Вɟɪɛɢɰɤɢɣ А.А. Пɫɢɯɨɥɨɝɨ-ɩɟɞаɝɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧ-
ɬɟɤɫɬɧɨɝɨ ɨɛɭɱɟɧɢɹ / Пɨɥɢɬɟɯɧ. ɦɭɡɟɣ, ɇɂɂ ɩɪɨɛɥ. ɜɵɫɲ. ɲɤ. – М.: 
Ɂɧаɧɢɟ, 1987. – 109 ɫ. 

3. ɂɝɪɨɜɵɟ ɡаɧɹɬɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɜɭɡɟ / ɩɨɞ ɪɟɞ. ȿ.А. Ʌɢɬɜɢɧɟɧ-
ɤɨ, В.ɂ. Ɋɵɛаɥɶɫɤɨɝɨ. – Кɢɟɜ: Вɢɳа ɲɤɨɥа, 1985. – 303 ɫ. 

4. Пɟɞаɝɨɝɢɤа / А.Ⱦ. Ȼɨɧɞаɪɶ, А.П. Кɨɧɞɪаɬɶɸ, В.В. ɒɜɢɞɤɢɣ. – 
Кɢɟɜ.: Вɢɳа ɲɤɨɥа, 1982. – 382 ɫ. 
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ɈȻ ɈɉɕɌȿ ɉɊɈɎɈɊИȿɇɌАɐИɈɇɇɈɃ ɊАȻɈɌɕ  

ɋɈ ɒɄɈɅɖɇИɄАɆИ ȼ ИɇɀȿɇȿɊɇɕɏ ɄɅАɋɋАɏ  

ɇА ɈɋɇɈȼȿ ɆȿɌɈȾА ɉɊɈȿɄɌɈȼ 

Ƚɨɥɨɜɤɢɧɚ ȼɚɥɟɪɢɹ Ȼɨɪɢɫɨɜɧɚ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

 ɭɧɢɜɟɪɫɢɬɟɬ «ɆИɋɢɋ», Ɇɨɫɤɜɚ 

В ɫɬаɬɶɟ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɨɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪаɤɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, 
ɫɜɹɡаɧɧɵɟ ɫ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɲɤɨɥɶɧɢɤɨɜ ɜ ɢɧɠɟɧɟɪɧɵɯ ɤɥаɫɫаɯ, ɨɪɝаɧɢɡɨ-
ɜаɧɧɵɯ ɧа ɛаɡɟ ɭɧɢɜɟɪɫɢɬɟɬа ɫ ɰɟɥɶɸ ɨɫɜɨɟɧɢɹ ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ ɋАПɊ «Кɨɦɩаɫ-3D».  

Ʉɥɸɱеɜые ɫɥɨɜа: ɬɪɟɯɦɟɪɧɨɟ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɩɪɨɟɤɬɧɵɣ ɩɨɞ-
ɯɨɞ, ɋАПɊ «Кɨɦɩаɫ-3D», ɫɪɟɞɫɬɜа ɜɢɡɭаɥɢɡаɰɢɢ, ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, 
ɲɤɨɥа – ɜɭɡ. 

 
 

ABOUT THE EXPERIENCE OF VOCATIONAL GUIDANCE  

WITH STUDENTS IN ENGINEERING CLASSES  

ON THE BASIS OF PROJECTS 

Golovkina Valeriya Borisovna 

National University of Science and Technology 

Examines the main theoretical and practical issues related to project activities of stu-
dents in the engineering school, organized by the University, with the aim of developing 
three-dimensional computer modeling, CAD «Compass-3D».  

Keywords: three-dimensional computer modeling, project approach, CAD system 
«Compass-3D», visualization tools, modern teaching methods, school-university. 

 
 

Вɨɩɪɨɫɵ ɨ ɜɟɞɟɧɢɢ ɩɪɨɮɨɪɢɟɧɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɫɨ ɲɤɨɥɶɧɢɤаɦɢ 
ɧɟ ɫɯɨɞɹɬ ɫ ɩɨɜɟɫɬɤɢ ɞɧɹ ɩɪɢ ɪɟɲɟɧɢɢ ɜаɠɧɵɯ ɜɨɩɪɨɫɨɜ, ɤаɫаɸɳɢɯɫɹ 
ɪаɡɜɢɬɢɹ ɜɭɡɨɜ ɫɬɪаɧɵ. Пɪɢɱɢɧɵ ɷɬɨɦɭ ɜɩɨɥɧɟ ɨɱɟɜɢɞɧɵ, ɩɟɪɟɱɢɫɥɹɬɶ 
ɢɯ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥа. 

ɋɬɨɢɬ ɩɪɢɡɧаɬɶ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɟɞɭɳɢɟ ɭɧɢɜɟɪɫɢɬɟɬɵ 
ɫɬɪаɧɵ ɫɬаɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲаɬɶ ɬɪɟɛɨɜаɧɢɹ ɤ ɤаɱɟɫɬɜɭ ɧаɛɨɪа ɤɨɧ-
ɬɢɧɝɟɧɬа, ɪɟɲаɹ ɡаɞаɱɢ ɩɪɢɜɥɟɱɟɧɢɹ ɜ ɜɭɡɵ аɛɢɬɭɪɢɟɧɬɨɜ, ɢɦɟɸɳɢɯ 
ɞɨɫɬаɬɨɱɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɧаɱаɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɪɹɞɭ ɩɪɨɮɢɥɶ-
ɧɵɯ ɩɪɟɞɦɟɬɨɜ, ɱаɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɩɨɞɬɜɟɪɠɞаɟɬɫɹ ɪɟɡɭɥɶɬаɬаɦɢ ɭɫɩɟɲ-
ɧɨ ɫɞаɧɧɵɯ ȿȽЭ. ɍɧɢɜɟɪɫɢɬɟɬɵ ɡаɢɧɬɟɪɟɫɨɜаɧɵ ɜ ɛɭɞɭɳɢɯ ɫɬɭɞɟɧɬаɯ, 
ɫɬɪɟɦɹɳɢɯɫɹ ɩɨɥɭɱɢɬɶ ɤаɱɟɫɬɜɟɧɧɨɟ ɨɛɪаɡɨɜаɧɢɟ, ɫɩɨɫɨɛɧɵɯ ɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɩɨɞɯɨɞɢɬɶ ɤ ɪɟɲɟɧɢɸ ɡаɞаɱ, ɤаɫаɸɳɢɯɫɹ ɜɵɛɨɪа ɛɭɞɭɳɟɝɨ ɧа-
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ɩɪаɜɥɟɧɢɹ ɨɛɭɱɟɧɢɹ ɢ ɬ.ɞ. ɑɬɨɛɵ ɩɪɢɜɥɟɱɶ ɦɨɬɢɜɢɪɨɜаɧɧɵɯ ɢ ɡаɢɧɬɟɪɟ-
ɫɨɜаɧɧɵɯ ɜ ɫɜɨɟɦ ɛɭɞɭɳɟɦ ɨɛɭɱɟɧɢɢ аɛɢɬɭɪɢɟɧɬɨɜ, ɜɭɡɵ ɪɟɝɭɥɹɪɧɨ 
ɩɪɨɜɨɞɹɬ ɞɧɢ ɨɬɤɪɵɬɵɯ ɞɜɟɪɟɣ ɢ аɧаɥɨɝɢɱɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

Ɍɟɦɟ ɩɪɨɮɨɪɢɟɧɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɩɨɫɜɹɳɟɧ ɪɹɞ ɫɬаɬɟɣ ɢ ɞɨɤɥа-
ɞɨɜ. ɋɪɟɞɢ ɧɢɯ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ аɤɬɢɜɧɵɟ ɢ ɩаɫɫɢɜɧɵɟ ɦɟɬɨɞɵ ɷɬɨɣ ɪа-
ɛɨɬɵ ɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡаɜɟɞɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɩɨɞɪɨɛɧɨ ɪаɫɫɦɨɬɪɟɧɵ 
аɜɬɨɪаɦɢ ɜ ɫɬаɬɶɟ [1]. ɋ.В. Ɍɢɬɨɜа [2] ɨɛɨɫɧɨɜɵɜаɟɬ аɤɬɭаɥɶɧɨɫɬɶ ɪаɡɪа-
ɛɨɬɤɢ ɰɟɥɨɫɬɧɨɣ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɨɮɨɪɢɧɧɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ 
ɫ ɭɱаɳɢɦɢɫɹ ɧа ɪаɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ ɨɛɭɱɟɧɢɹ. Кɥɸɱɟɜɵɟ ɧаɩɪаɜɥɟɧɢɹ 
ɪаɛɨɬɵ ɩɨ ɩɪɢɜɥɟɱɟɧɢɸ аɛɢɬɭɪɢɟɧɬɨɜ ɜ ɜɭɡɵ ɩɪɟɞɥаɝаɸɬ аɜɬɨɪɵ ɜ ɪа-
ɛɨɬɟ [3]. Ɍ.Ƚ. Ƚɞаɥɢɧа ɢ М.ɘ. ɑɟɥɩаɧɨɜ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɧаɩɪаɜ-
ɥɟɧɢɹ: ɩɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɧɟɬ-ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɨɜаɧɢɟ ɪаɡɥɢɱɧɵɯ 
ɮɨɪɦ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɵɯ ɢ ɬɜɨɪɱɟɫɤɢɯ ɫɨɪɟɜɧɨɜаɧɢɣ, ɜɤɥɸɱаɸɳɢɯ 
ɨɥɢɦɩɢаɞɧɨɟ ɞɜɢɠɟɧɢɟ, ɬɟɫɧɨɟ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɜɭɡɨɜ 
ɫ ɩɪɟɞɫɬаɜɢɬɟɥɹɦɢ ɲɤɨɥɶɧɨɝɨ ɭɱɟɛɧɨɝɨ ɤɨɪɩɭɫа ɢ ɬ.ɞ. 

ɇаɪɹɞɭ ɫ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞаɦɢ ɩɪɨɮɨɪɢɟɧɬаɰɢɨɧɧɨɣ 
ɪаɛɨɬɵ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɭɧɢɜɟɪɫɢɬɟɬаɯ ɜɫɟ ɱаɳɟ ɨɛɫɭɠɞаɟɬɫɹ ɩɪɨ-
ɟɤɬɧаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɱаɳɢɯɫɹ. Мɟɬɨɞ ɩɪɨɟɤɬɨɜ, ɡаɪɨɞɢɜɲɢɣɫɹ ɜɨ ɜɬɨ-
ɪɨɣ ɩɨɥɨɜɢɧɟ ɏIɏ ɜ. ɜ ɲɤɨɥаɯ ɋɒА, ɩɨɥɭɱɢɥ ɩɨɞɪɨɛɧɨɟ ɨɫɜɟɳɟɧɢɟ 
ɜ ɬɪɭɞаɯ ɬаɤɢɯ аɦɟɪɢɤаɧɫɤɢɯ ɩɟɞаɝɨɝɨɜ, ɤаɤ Ⱦɠ. Ⱦɶɸɢ ɢ ɍ.ɏ. Кɢɥɩаɬ-
ɪɢɤа («Мɟɬɨɞ ɩɪɨɟɤɬɨɜ. Пɪɢɦɟɧɟɧɢɟ ɰɟɥɟɜɨɣ ɭɫɬаɧɨɜɤɢ ɜ ɩɟɞаɝɨɝɢɱɟ-
ɫɤɨɦ ɩɪɨɰɟɫɫɟ», 1925 ɝ.) [4]. Ɉɫɧɨɜɨɣ ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɨɛ-
ɪɟɬɟɧɢɟ ɭɱаɳɢɦɢɫɹ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɤɪɟɬ-
ɧɵɯ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɧɢɣ. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɩɨɞаɜаɬɟɥɢ ɜɭɡɨɜ ɢɫɩɨɥɶɡɭɸɬ ɷɬɨɬ ɦɟɬɨɞ 
ɜ ɪаɦɤаɯ ɩɪɨɮɨɪɢɧɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɜ ɦɟɪɨɩɪɢɹɬɢɢ «ɂɧɠɟɧɟɪɧɵɣ 
ɤɥаɫɫ». 

Пɨ ɞаɧɧɵɦ mɨs.ru [5], ɩɪɨɟɤɬ «ɂɧɠɟɧɟɪɧɵɣ ɤɥаɫɫ ɜ ɦɨɫɤɨɜɫɤɨɣ 
ɲɤɨɥɟ» ɛɵɥ ɡаɩɭɳɟɧ ɜɥаɫɬɹɦɢ Мɨɫɤɜɵ ɫɨɜɦɟɫɬɧɨ ɫ ɥɭɱɲɢɦɢ ɬɟɯɧɢɱɟ-
ɫɤɢɦɢ ɜɭɡаɦɢ ɢ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɝɨɪɨɞа ɜ 173 ɦɨ-
ɫɤɨɜɫɤɢɯ ɲɤɨɥаɯ. Пɪɨɟɤɬ ɫɬаɪɬɨɜаɥ ɜ 2015 ɝ., ɜ ɧёɦ ɡаɞɟɣɫɬɜɨɜаɧɨ  
ɛɨɥɟɟ 100 ɩɪɟɞɩɪɢɹɬɢɣ. В 2016 ɝ. ɜ 50 ɲɤɨɥаɯ ɩɨɹɜɢɥɢɫɶ ɰɢɮɪɨɜɵɟ ɥаɛɨ-
ɪаɬɨɪɢɢ, ɨɛɨɪɭɞɨɜаɧɢɟ ɞɥɹ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɧаɧɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɤɨɦɩɥɟɤɫɵ, ɷɥɟɤɬɪɨɧɧɵɟ ɩɭɲɤɢ, ɧаɛɨɪɵ ɞɥɹ аɪɯɢɬɟɤɬɭɪɧɨɝɨ ɤɨɧɫɬɪɭɢ-
ɪɨɜаɧɢɹ, ɢɡɭɱɟɧɢɹ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ. Каɤ ɨɬɦɟɱаɟɬɫɹ ɧа ɫаɣɬɟ ɇɂɌɍ 
«Мɂɋɢɋ» [6], ɨɫɧɨɜɧɨɣ ɡаɞаɱɟɣ ɩɪɨɟɤɬа «ɂɧɠɟɧɟɪɧɵɣ ɤɥаɫɫ ɜ ɦɨɫɤɨɜ-
ɫɤɨɣ ɲɤɨɥɟ» ɹɜɥɹɟɬɫɹ ɫɨɡɞаɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɮɨɪɦаɬɨɜ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɢɥɢ ɛɵ ɲɤɨɥɶɧɢɤаɦ ɢɫɩɨɥɶɡɨɜаɬɶ ɭɧɢɤаɥɶɧɵɟ ɨɛɪаɡɨɜаɬɟɥɶɧɵɟ 
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ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɨɥɢɰɵ. Ɉɪɝаɧɢɡаɰɢɹ ɢɧɠɟɧɟɪɧɵɯ ɤɥаɫɫɨɜ ɩɨɞɪаɡɭɦɟɜаɟɬ 
ɧɟ ɬɨɥɶɤɨ ɫɨɡɞаɧɢɟ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ аɭɞɢɬɨɪɢɣ, ɧɨ 
ɢ ɪаɡɪаɛɨɬɤɭ ɨɫɨɛɨɣ ɩɪɨɝɪаɦɦɵ ɨɛɭɱɟɧɢɹ, ɜɤɥɸɱаɸɳɟɣ ɮаɤɭɥɶɬаɬɢɜɧɵɟ 
ɡаɧɹɬɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ. Пɪɨɝɪаɦɦа ɜɜɟɞɟɧа ɞɥɹ ɲɤɨɥɶɧɢ-
ɤɨɜ 10–11-ɯ ɤɥаɫɫɨɜ. Пɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɇɂɌɍ «Мɂɋɢɋ» ɭɫɩɟɲɧɵɦ 
ɜɵɩɭɫɤɧɢɤаɦ ɢɧɠɟɧɟɪɧɵɯ ɤɥаɫɫɨɜ ɤ ɪɟɡɭɥɶɬаɬаɦ ȿȽЭ ɛɭɞɭɬ ɞɨɛаɜɥɟɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛаɥɥɵ. 

В ɱаɫɬɧɨɫɬɢ, ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɧа ɤаɮɟɞɪɟ аɜɬɨɦаɬɢɡɢ-
ɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɞɢɡаɣɧа (АПȾ) ɇɂɌɍ «Мɂɋɢɋ». Пɪɟɩɨ-
ɞаɜаɬɟɥɢ, ɡаɧɢɦаɸɳɢɟɫɹ ɫɨ ɲɤɨɥɶɧɢɤаɦɢ, ɩɨɥɭɱаɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɛаɥɥɵ ɩɪɢ ɢɡɛɪаɧɢɢ ɧа ɧɨɜɵɣ ɫɪɨɤ ɪаɛɨɬɵ. К ɭɱаɫɬɢɸ ɜ ɢɧɠɟɧɟɪɧɵɯ 
ɤɥаɫɫаɯ ɩɪɢɝɥаɲаɸɬɫɹ ɭɱɟɧɢɤɢ 10–11-ɯ ɤɥаɫɫɨɜ. 

ɇа ɨɛɳɟɦ ɫɨɛɪаɧɢɢ ɲɤɨɥɶɧɢɤɢ ɜɵɩɨɥɧɹɸɬ ɩɪɨɮɨɪɢɧɬаɰɢɨɧɧɵɣ 
ɬɟɫɬ, ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɤɨɬɨɪɨɝɨ ɨɪɝаɧɢɡаɬɨɪɵ ɪɟɤɨɦɟɧɞɭɸɬ ɢɦ ɜɵɛɪаɬɶ 
ɩɨɞɯɨɞɹɳɢɣ ɩɪɨɟɤɬ. Пɪɟɩɨɞаɜаɬɟɥɢ ɤаɮɟɞɪ ɇɂɌɍ «Мɂɋɢɋ» ɡаɪаɧɟɟ 
ɩɟɪɟɞаɸɬ ɬɟɦɵ ɩɪɨɟɤɬɨɜ ɨɪɝаɧɢɡаɬɨɪаɦ ɦɟɪɨɩɪɢɹɬɢɹ. В ɞаɧɧɨɣ ɫɬаɬɶɟ 
ɛɭɞɟɬ ɪаɫɫɦɨɬɪɟɧа ɪаɛɨɬа ɧаɞ ɩɪɨɟɤɬɨɦ, ɢɦɟɸɳɢɦ ɧаɡɜаɧɢɟ «Кɨɧɫɬ-
ɪɭɢɪɨɜаɧɢɟ ɦɨɞɟɥɢ ɪɨɛɨɬа ɜ CAD-ɫɢɫɬɟɦɟ». 

Ⱦɥɹ ɪаɛɨɬɵ ɜ ɢɧɠɟɧɟɪɧɵɯ ɤɥаɫɫаɯ ɫɨɡɞаɧа ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧаɹ 
ɩɪɨɝɪаɦɦа ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɞɟɬɟɣ «ɋАПɊ «Кɨɦɩаɫ-3D» 
ɤаɤ ɢɧɫɬɪɭɦɟɧɬ ɪаɡɜɢɬɢɹ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢаɥа ɲɤɨɥɶɧɢɤɨɜ» ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɩɪɢɟɦа ɜ ɭɧɢɜɟɪɫɢɬɟɬ ɫɬɭɞɟɧɬɨɜ ɢɡ ɱɢɫɥа ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ-
ɨɪɢɟɧɬɢɪɨɜаɧɧɵɯ ɩɨɫɬɭɩаɸɳɢɯ. 

Цɟɥɶɸ ɞаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɹɜɥɹɟɬɫɹ ɪаɡɜɢɬɢɟ ɬɜɨɪɱɟɫɤɢɯ ɢ ɢɧɬɟɥ-
ɥɟɤɬɭаɥɶɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɭɱаɳɢɯɫɹ ɜ ɨɛɥаɫɬɢ ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸ-
ɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɧа ɩɪɢɦɟɪɟ ɪаɡɪаɛɨɬɤɢ ɦɨɞɟɥɢ ɪɨɛɨɬа. ɋɪɟɞɢ 
ɩɨɫɬаɜɥɟɧɧɵɯ ɡаɞаɱ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ: ɩɪɢɨɛɳɟɧɢɟ ɭɱаɳɢɯɫɹ ɤ ɝɪаɮɢɱɟ-
ɫɤɨɣ ɤɭɥɶɬɭɪɟ ɩɭɬɟɦ ɮɨɪɦɢɪɨɜаɧɢɹ ɰɟɥɨɫɬɧɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɩɪɨ-
ɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɨɛɴɟɤɬɨɜ ɧа ɤɨɦɩɶɸ-
ɬɟɪɟ, ɩɨɜɵɲɟɧɢɟ ɢɧɬɟɪɟɫа ɲɤɨɥɶɧɢɤɨɜ ɤ ɬɪɟɯɦɟɪɧɨɦɭ ɤɨɦɩɶɸɬɟɪɧɨɦɭ 
ɦɨɞɟɥɢɪɨɜаɧɢɸ, ɩɨɩɭɥɹɪɢɡаɰɢɹ ɩɪɨɮɨɪɢɟɧɬаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɜ ɨɛɥаɫɬɢ 
ɨɫɜɨɟɧɢɹ 3D-ɝɪаɮɢɤɢ ɜ ɫɢɫɬɟɦɟ «Кɨɦɩаɫ-3D», ɭɤɪɟɩɥɟɧɢɟ ɫɨɬɪɭɞɧɢɱɟ-
ɫɬɜа ɦɟɠɞɭ ɲɤɨɥɶɧɵɦ ɢ ɜɵɫɲɟɦ ɢɧɠɟɧɟɪɧɵɦ ɨɛɪаɡɨɜаɧɢɟɦ, аɤɬɢɜɢɡа-
ɰɢɹ ɧаɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɬɜɨɪɱɟɫɬɜа. 

К ɩɥаɧɢɪɭɟɦɵɦ ɪɟɡɭɥɶɬаɬаɦ ɨɫɜɨɟɧɢɹ ɩɪɨɝɪаɦɦɵ ɨɬɧɨɫɢɬɫɹ ɜɥа-
ɞɟɧɢɟ ɧаɜɵɤаɦɢ ɪɟɲɟɧɢɹ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɱ ɩɪɢ ɪаɛɨɬɟ ɫ ɬɟɯɧɢɱɟɫɤɢ-
ɦɢ ɭɫɬɪɨɣɫɬɜаɦɢ, ɜɥаɞɟɧɢɟ ɧаɜɵɤаɦɢ ɫɨɡɞаɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ 
ɜ ɋАПɊ «Кɨɦɩаɫ-3D», ɞɟɦɨɧɫɬɪаɰɢɹ ɩɪаɤɬɢɱɟɫɤɢɯ ɧаɜɵɤɨɜ ɞɥɹ ɪɟɲɟ-
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ɧɢɹ ɡаɞаɱ ɢ ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬɨɜ ɜ ɨɛɥаɫɬɢ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ, 
ɪаɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨ ɨɛɪаɛаɬɵɜаɬɶ ɢ ɯɪаɧɢɬɶ ɢɧɮɨɪɦаɰɢɸ. 

ɇа ɤɨɧɬаɤɬɧɭɸ ɪаɛɨɬɭ ɨɛɭɱаɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɜɵɞɟɥɹɟɬɫɹ 
16 ɱаɫɨɜ, 26 ɱаɫɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧа ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪаɛɨɬɭ ɲɤɨɥɶɧɢɤɨɜ. 

ɂɬɨɝɨɦ ɨɫɜɨɟɧɢɹ ɞаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɹɜɥɹɟɬɫɹ ɪаɡɪаɛɨɬɤа ɢɧɞɢɜɢ-
ɞɭаɥɶɧɨɝɨ ɩɪɨɟɤɬа, ɩɪɟɞɩɨɥаɝаɸɳɟɝɨ ɩɪɨɯɨɠɞɟɧɢɟ ɜɫɟɯ ɷɬаɩɨɜ ɪаɡɪа-
ɛɨɬɤɢ 3D-ɦɨɞɟɥɢ ɪɨɛɨɬа ɨɬ ɩɨɫɬɪɨɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɷɫɤɢɡɨɜ ɞɨ ɫɨɡɞаɧɢɹ 
ɬɪɟɯɦɟɪɧɨɣ ɫɛɨɪɤɢ. 

Ⱦɥɹ ɲɤɨɥɶɧɢɤɨɜ ɪаɡɪаɛɨɬаɧɵ ɤɪаɬɤɢɟ ɪɟɤɨɦɟɧɞаɰɢɢ, ɜ ɤɨɬɨɪɵɯ 
ɜ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɪɟɛɟɧɤа ɮɨɪɦɟ ɨɬɦɟɱаɸɬɫɹ ɪɨɥɶ ɭɱɟɧɢɹ ɜ ɠɢɡɧɢ ɱɟɥɨ-
ɜɟɤа, ɜаɠɧɨɫɬɶ аɤɬɢɜɧɨɣ, ɬɜɨɪɱɟɫɤɨɣ ɠɢɡɧɟɧɧɨɣ ɩɨɡɢɰɢɢ, ɪаɡɴɹɫɧɹɟɬɫɹ 
ɩɨɧɹɬɢɟ «ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ». Ɍаɦ ɠɟ ɤɨɧɤɪɟɬɢɡɢɪɭɟɬɫɹ ɧаɡɜаɧɢɟ ɩɪɨɟɤɬа, 
ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɟɝɨ ɰɟɥɶ ɢ ɡаɞаɱɢ, ɬɪɟɛɨɜаɧɢɹ ɤ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬаɬаɦ 
ɜɵɩɨɥɧɟɧɢɹ. Ɋɟɤɨɦɟɧɞаɰɢɢ ɫɨɞɟɪɠаɬ ɩɥаɧ ɪаɛɨɬɵ ɧаɞ ɩɪɨɟɤɬɨɦ, ɜ ɤɨɬɨ-
ɪɨɦ ɨɬɦɟɱаɟɬɫɹ, ɜ ɤаɤɢɟ ɫɪɨɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɞаɧ ɨɩɪɟɞɟɥɟɧɧɵɣ ɷɬаɩ ɪаɛɨ-
ɬɵ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɬɨɪɨɧ (ɲɤɨɥɶɧɢɤа ɢ ɩɪɟɩɨɞаɜаɬɟɥɹ) ɡа ɭɫɩɟɲɧɨɟ ɡа-
ɜɟɪɲɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɮɨɪɦа ɪаɛɨɬɵ ɢ ɦɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ ɡаɧɹɬɢɣ. 

Ɉɩɵɬ ɩɨɤаɡɵɜаɟɬ, ɱɬɨ ɞаɥɟɤɨ ɧɟ ɜɫɟɝɞа ɜ ɲɤɨɥɟ ɟɫɬɶ ɫɩɟɰɢаɥɢɫɬɵ, 
ɝɨɬɨɜɵɟ ɨɤаɡаɬɶ ɲɤɨɥɶɧɢɤаɦ ɩɟɞаɝɨɝɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ɧа ɜɫɟɯ ɷɬаɩаɯ 
ɪаɡɪаɛɨɬɤɢ ɩɪɨɟɤɬɨɜ. Ⱦɥɹ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ɫɢ-
ɬɭаɰɢɹ ɨɫɥɨɠɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɲɤɨɥаɯ ɱɟɪɱɟɧɢɟ ɩɪɟɩɨɞаɟɬɫɹ ɪɟɞɤɨ,  
а ɨ ɬɪɟɯɦɟɪɧɨɦ ɤɨɦɩɶɸɬɟɪɧɨɦ ɦɨɞɟɥɢɪɨɜаɧɢɢ ɛɨɥɶɲɢɧɫɬɜɨ ɲɤɨɥɶɧɢ-
ɤɨɜ ɢɦɟɟɬ ɫɦɭɬɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ. 

ɇɟɨɰɟɧɢɦɭɸ ɩɨɦɨɳɶ ɜ ɪаɛɨɬɟ ɫɨ ɲɤɨɥɶɧɢɤаɦɢ ɨɤаɡɵɜаɸɬ ɦа-
ɝɢɫɬɪаɧɬɵ, ɨɛɭɱаɸɳɢɟɫɹ ɧа ɤаɮɟɞɪɟ АПȾ ɩɨ ɩɪɨɝɪаɦɦɟ «Ⱦɢɡаɣɧ 
ɫɜɟɬа ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɫɪɟɞɵ». В ɪаɦɤаɯ ɩɪɨɯɨɠɞɟɧɢɹ ɩɟɞаɝɨɝɢ-
ɱɟɫɤɨɣ ɩɪаɤɬɢɤɢ ɫɬɭɞɟɧɬɵ ɪаɡɪаɛɨɬаɥɢ ɦɟɬɨɞɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ, 
ɤɨɬɨɪɨɟ ɩɨɦɨɝаɥɨ ɲɤɨɥɶɧɢɤаɦ ɝɨɬɨɜɢɬɶ ɩɪɨɟɤɬɵ. ɇа ɩɪɢɦɟɪɟ ɪаɡɪа-
ɛɨɬɤɢ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɪɨɛɨɬа ɜ ɫɢɫɬɟɦɟ «Кɨɦɩаɫ-3D» ɜ ɪɭɤɨɜɨ-
ɞɫɬɜɟ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ 
ɩɪɨɝɪаɦɦɵ ɢ ɜɵɩɨɥɧɟɧɢɟ ɪаɡɥɢɱɧɵɯ ɨɩɟɪаɰɢɣ ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸ-
ɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. Ɋаɡɞɟɥɵ ɪɭɤɨɜɨɞɫɬɜа ɢɦɟɸɬ ɥɨɝɢɱɟɫɤɭɸ 
ɜɡаɢɦɨɫɜɹɡɶ, ɩɨɞɞɟɪɠɢɜаɸɬ ɪаɛɨɬɭ ɲɤɨɥɶɧɢɤɨɜ ɜ ɜɨɩɪɨɫаɯ ɩɪɨɯɨɠ-
ɞɟɧɢɹ ɜɫɟɯ ɷɬаɩɨɜ ɨɛɭɱɟɧɢɹ ɢ ɬɪɟɧɢɪɨɜɤɢ ɩɨ ɫɯɟɦɟ «ɨɬ ɩɪɨɫɬɨɝɨ 
ɤ ɫɥɨɠɧɨɦɭ». Ɉ ɫɨɞɟɪɠаɧɢɢ ɩɨɞɨɛɧɨɣ ɪаɡɪаɛɨɬɤɢ ɦɵ ɩɢɫаɥɢ ɜ ɫɬа-
ɬɶɟ [7]. Кɪɨɦɟ ɫɨɡɞаɧɢɹ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɫɬɜа ɦаɝɢɫɬɪаɧɬɵ ɩɨ-
ɦɨɝаɥɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɧа ɡаɧɹɬɢɹɯ ɜ аɭɞɢɬɨɪɢɢ ɢ ɤɨɧɫɭɥɶɬɢɪɨɜаɥɢ 
ɲɤɨɥɶɧɢɤɨɜ ɞɢɫɬаɧɰɢɨɧɧɨ.  
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ɒɤɨɥɶɧɢɤɢ ɫ ɛɨɥɶɲɢɦ ɢɧɬɟɪɟɫɨɦ ɜɡɹɥɢɫɶ ɡа ɨɫɜɨɟɧɢɟ ɫɢɫɬɟɦɵ 
«Кɨɦɩаɫ-3D», ɜɵɩɨɥɧɹɹ ɪаɛɨɬɭ ɜ аɭɞɢɬɨɪɢɢ ɢ ɡаɤɪɟɩɥɹɹ ɩɨɥɭɱɟɧɧɵɟ 
ɡɧаɧɢɹ ɞɨɦа. Пɟɪɜɵɟ ɬɪɭɞɧɨɫɬɢ ɜɨɡɧɢɤɥɢ ɧа ɷɬаɩɟ ɜɵɛɨɪа ɪɨɛɨɬа ɞɥɹ 
ɢɧɞɢɜɢɞɭаɥɶɧɨɣ ɪаɡɪаɛɨɬɤɢ, ɬаɤ ɤаɤ ɜ ɪаɦɤаɯ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬа ɭɱа-
ɳɢɟɫɹ ɞɨɥɠɧɵ ɩɪɢɞɭɦаɬɶ ɧɟ ɮаɧɬаɡɢɣɧɨɝɨ ɩɟɪɫɨɧаɠа, а ɫɦɨɞɟɥɢɪɨɜаɬɶ 
ɪɨɛɨɬа, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɢɧɬɟɪɟɫаɦ ɥɸɞɟɣ. Пɨɫɥɟ ɞɨɥɝɢɯ ɪаɡ-
ɦɵɲɥɟɧɢɣ ɢ ɨɛɫɭɠɞɟɧɢɣ ɛɵɥɢ ɭɬɜɟɪɠɞɟɧɵ ɜаɪɢаɧɬɵ ɪаɡɪаɛɨɬɤɢ ɪɨɛɨ-
ɬа-ɫɩаɫаɬɟɥɹ, ɪɨɛɨɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɤɪɟɫɥа, ɪɨɛɨɬа-ɫɧɟɝɨ-
ɭɛɨɪɳɢɤа, ɪɨɛɨɬа-ɩɨɠаɪɧɨɝɨ. ɇа ɷɬаɩɟ ɷɫɤɢɡɧɨɣ ɩɪɨɪаɛɨɬɤɢ ɲɤɨɥɶɧɢɤɢ 
ɪɢɫɨɜаɥɢ ɫɜɨɢɯ ɪɨɛɨɬɨɜ ɤаɪаɧɞаɲɨɦ, ɩɪɨɞɭɦɵɜаɹ ɨɫɨɛɟɧɧɨɫɬɢ ɛɭɞɭ-
ɳɢɯ ɦɨɞɟɥɟɣ. 

Пɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɨɬɞɟɥɶɧɵɯ ɞɟɬаɥɟɣ ɪɨɛɨɬа ɢ ɢɯ ɫɛɨɪɤɭ 
ɭɱаɳɢɟɫɹ ɜɟɥɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ. В ɫɥɭɱаɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɧɢ ɡаɞаɜаɥɢ 
ɜɨɩɪɨɫɵ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɩɢɫɶɦаɯ. В ɷɬɨɬ ɩɟɪɢɨɞ ɫɬаɥɨ ɹɫɧɨ, ɱɬɨ ɧɟ ɜɫɟ 
ɲɤɨɥɶɧɢɤɢ ɫɩɪаɜɹɬɫɹ ɫ ɩɨɫɬаɜɥɟɧɧɵɦɢ ɡаɞаɱаɦɢ. Эɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɪɹ-
ɞɨɦ ɮаɤɬɨɪɨɜ: ɭɱаɳɢɟɫɹ ɩɟɪɟɝɪɭɠɟɧɵ ɲɤɨɥɶɧɵɦɢ ɡаɞаɧɢɹɦɢ, ɱаɫɬɶ ɮа-
ɤɭɥɶɬаɬɢɜɧɵɯ ɡаɧɹɬɢɣ ɜɵɧɟɫɟɧа ɧа ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɞɧɹ, ɭɱɢɬɟɥɹ ɧɟɞɨ-
ɨɰɟɧɢɜаɸɬ ɜаɠɧɨɫɬɶ ɩɪɨɟɤɬɨɜ ɫɜɨɢɯ ɭɱɟɧɢɤɨɜ ɢ ɧɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɬɨɦɭ, 
ɱɬɨɛɵ ɲɤɨɥɶɧɢɤɢ ɡаɤɨɧɱɢɥɢ ɪаɛɨɬɭ ɜ ɫɪɨɤ. Ɉɬɫɭɬɫɬɜɢɟ ɬаɤɢɯ ɩɪɟɞɦɟ-
ɬɨɜ, ɤаɤ ɱɟɪɱɟɧɢɟ ɢ ɢɧɮɨɪɦаɬɢɤа, ɥɢɲаɟɬ ɭɱаɳɢɯɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɫɭ-
ɞɢɬɶ ɜ ɲɤɨɥɟ ɫ ɤɟɦ-ɥɢɛɨ ɜɨɡɧɢɤɲɢɟ ɜɨɩɪɨɫɵ. ɇаɤɨɧɟɰ, ɞаɥɟɤɨ ɧɟ ɜɫɟ 
ɭɦɟɸɬ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɪаɛɨɬаɬɶ ɢ ɪɟɲаɬɶ ɩɨɫɬаɜɥɟɧɧɵɟ ɡаɞаɱɢ. 

Ⱦɨ ɬɨɝɨ ɦɨɦɟɧɬа, ɤаɤ ɧаɱаɥаɫɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧаɹ ɪаɛɨɬа ɜ ɢɧɠɟ-
ɧɟɪɧɵɯ ɤɥаɫɫаɯ, аɜɬɨɪɨɦ ɫɬаɬɶɢ ɛɵɥ ɩɪɨаɧаɥɢɡɢɪɨɜаɧ ɪɹɞ ɲɤɨɥɶɧɵɯ 
ɩɪɨɟɤɬɨɜ, ɦɧɨɝɢɟ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɂɧɬɟɪɧɟɬɟ. В ɪɟɡɭɥɶɬаɬɟ 
ɛɵɥ ɫɞɟɥаɧ ɧɟɭɬɟɲɢɬɟɥɶɧɵɣ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɢɯ 
ɩɨɤаɡаɬɟɥɟɣ, ɭɱɢɬɟɥɹ ɢ ɩɪɟɩɨɞаɜаɬɟɥɢ ɩɨɪɨɣ ɪаɛɨɬаɸɬ ɧаɞ ɫɨɡɞаɧɢɟɦ 
ɩɪɨɟɤɬɨɜ ɛɨɥɶɲɟ ɫɜɨɢɯ ɭɱɟɧɢɤɨɜ. В ɪɟɡɭɥɶɬаɬɟ ɧа ɡаɳɢɬɭ ɜɵɧɨɫɹɬɫɹ 
ɩɪɨɟɤɬɵ, ɤɨɬɨɪɵɟ ɲɤɨɥɶɧɢɤɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɧɟ ɫɩɨɫɨɛɧɵ ɪаɡɪаɛɨɬаɬɶ. 
Ɍɭɬ ɜɨɡɧɢɤаɟɬ ɜɨɩɪɨɫ, ɤаɤ ɩɨɫɬɭɩɢɬɶ, ɟɫɥɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɲаɛɥɨɧɵ 
ɞаɧɧɨɣ ɪаɛɨɬɵ ɭɠɟ ɟɫɬɶ ɢ ɢɯ ɧɟɥɶɡɹ ɢɝɧɨɪɢɪɨɜаɬɶ, а ɫ ɞɪɭɝɨɣ – ɧаɞɨ 
ɞаɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɲɤɨɥɶɧɢɤɭ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɫɜɨɢ ɪɟаɥɶɧɵɟ, а ɧɟ 
ɦɢɮɢɱɟɫɤɢɟ ɞɨɫɬɢɠɟɧɢɹ 

В ɪɟɡɭɥɶɬаɬɟ ɛɵɥɨ ɪɟɲɟɧɨ, ɱɬɨ ɧа ɷɬаɩɟ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɲɤɨɥɶɧɢɤɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɪаɛɨɬаɸɬ ɧаɞ ɩɪɨɟɤɬɨɦ, ɪɟаɥɢɡɭɹ ɫɨɛɫɬ-
ɜɟɧɧɨɟ ɜɢɞɟɧɢɟ ɪɨɛɨɬа (ɪɢɫ. 1). 

Пɪɟɩɨɞаɜаɬɟɥɶ ɨɤаɡɵɜаɟɬ ɤɨɧɫɭɥɶɬаɰɢɸ, ɟɫɥɢ ɜɨɡɧɢɤаɸɬ ɜɨɩɪɨɫɵ  
ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɭɱаɫɬɜɭɟɬ ɜ 3D-ɪаɡɪаɛɨɬɤɟ. Пɨɫɥɟ ɬɨɝɨ, ɤаɤ ɛɵɥа 
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ɫɨɡɞаɧа ɬɪɟɯɦɟɪɧаɹ ɦɨɞɟɥɶ ɫɛɨɪɤɢ, ɧа ɟɟ ɨɫɧɨɜɟ ɲɤɨɥɶɧɢɤаɦɢ ɛɵɥ ɜɵɩɨɥ-
ɧɟɧ ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ (ɪɢɫ. 2) ɢ ɡаɩɨɥɧɟɧ ɥɢɫɬ ɫɩɟɰɢɮɢɤаɰɢɢ (ɪɢɫ. 3). 

 

Ɋɢɫ. 1. Пɪɨɦɟɠɭɬɨɱɧɵɟ ɷɬаɩɵ ɦɨɞɟɥɢɪɨɜаɧɢɹ  
ɪɨɛɨɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɤɪɟɫɥа 

 

Ɋɢɫ. 2. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɪɨɛɨɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɤɪɟɫɥа  
ɜ CAD «Кɨɦɩаɫ-3D» (ɪаɡɪаɛɨɬɱɢɤ А.А. ɇɨɜɢɤɨɜ ȽȻɈɍ ɒɤɨɥа № 1324  

ɤɨɪɩɭɫ «ɋɟɱɟɧɨɜɫɤɢɣ») 
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Ɋɢɫ. 3. Ʌɢɫɬ ɫɩɟɰɢɮɢɤаɰɢɢ ɤ ɫɛɨɪɨɱɧɨɦɭ ɱɟɪɬɟɠɭ  
ɪɨɛɨɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɤɪɟɫɥа 

ɇа ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɤ ɡаɳɢɬɟ ɩɨɞɝɨɬɨɜɥɟɧɵ ɞɜа ɩɪɨɟɤɬа, ɜɤɥɸ-
ɱаɜɲɢɯ ɩɪɟɡɟɧɬаɰɢɢ ɢ ɬɟɡɢɫɵ ɞɨɤɥаɞɨɜ ɧа ɤɨɧɮɟɪɟɧɰɢɢ. Пɟɪɜɵɣ ɞɨɤɥаɞ 
ɛɭɞɟɬ ɩɨɫɜɹɳɟɧ ɪаɡɪаɛɨɬɤɟ ɦɨɞɟɥɢ ɪɨɛɨɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 
ɤɪɟɫɥа, ɜɬɨɪɨɣ – ɦɨɞɟɥɢɪɨɜаɧɢɸ ɪɨɛɨɬа-ɫɧɟɝɨɭɛɨɪɳɢɤа. 

Ƚɥаɜɧɵɦ, ɫ ɧаɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɲɤɨɥɶɧɢɤɢ  
10-ɝɨ ɤɥаɫɫа ɨɫɜɨɢɥɢ ɪаɛɨɬɭ ɜ ɫɢɫɬɟɦɟ «Кɨɦɩаɫ-3D» ɧа ɭɪɨɜɧɟ, ɧɟ ɭɫɬɭ-
ɩаɸɳɟɦ ɫɬɭɞɟɧɬаɦ 1-ɝɨ ɤɭɪɫа. Кɪɨɦɟ ɷɬɨɝɨ, ɨɧɢ ɧаɭɱɢɥɢɫɶ ɜɟɫɬɢ ɩɨɢɫɤ 
ɢ ɨɛɪаɛɨɬɤɭ ɢɧɮɨɪɦаɰɢɢ, ɫɨɡɞаɜаɬɶ ɩɪɟɡɟɧɬаɰɢɢ, ɩɢɫаɬɶ ɬɟɡɢɫɵ ɤ ɞɨɤ-
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ɥаɞɭ ɧа ɤɨɧɮɟɪɟɧɰɢɸ ɢ ɝɨɬɨɜɢɬɶ ɫаɦ ɞɨɤɥаɞ. Ɂаɳɢɬа ɝɨɬɨɜɵɯ ɩɪɨɟɤɬɨɜ 
ɫɨɫɬɨɢɬɫɹ ɜ аɩɪɟɥɟ 2017 ɝ. 
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Пɪɢɜɨɞɢɬɫɹ ɢɧɮɨɪɦаɰɢɹ ɨɛ ɨɪɝаɧɢɡаɰɢɢ ɜ ɪаɦɤаɯ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɢɧɠɟɧɟɪ-
ɧɨɣ ɫɪɟɞɵ (ɫɬɭɞɟɧɱɟɫɤɨɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɢɥɢ ɩɪɨɟɤɬɧɨɟ ɛɸɪɨ), ɫɩɨɫɨɛɧɨɣ ɪɟɲаɬɶ 
ɡаɞаɱɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢɥɢ ɩɪɨɟɤɬɧɨɣ ɨɪɝаɧɢɡаɰɢɢ. Ɋаɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɨɪɝа-
ɧɢɡаɰɢɨɧɧɵɟ ɩɪɢɟɦɵ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ ɋКȻ. Пɟɪɟɱɢɫɥɟɧɵ ɨɫɧɨɜɧɵɟ ɨɲɢɛɤɢ ɨɛɭ-
ɱаɸɳɢɯɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ЭМȾ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɫɬɭɞɟɧɱɟɫɤɨɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɛɸɪɨ. 
 
 

ORGANIZATION AND FIRST RESULTS OF THE WORK OF SKB  

IN THE TVER COLLEDGE NAMED AFTER A.N. KONYAEVA 

Golovnin Alexey Alexeevich 

Tver State Technical University 

Romanov Yuri Michailovich 

GBPOU «Tverskoy kolledzh im. A.N. Konyaeva» 

Kozlov Cergey Pavlovich 

FGBNU VNIIML 

Provides information about the organization in the training process engineering envi-
ronment (student design or design office), able to solve problems of manufacturing or design 
organization. Discusses some of the organizational methods of organization of work of SKB. 
Lists the main errors of students when you run EMD.  

Keywords: student design Bureau. 
 

 

Пɪɢɜɨɞɢɬɫɹ ɢɧɮɨɪɦаɰɢɹ ɨɛ ɨɪɝаɧɢɡаɰɢɢ ɜ ɪаɦɤаɯ ɭɱɟɛɧɨɝɨ ɩɪɨ-
ɰɟɫɫа ɢɧɠɟɧɟɪɧɨɣ ɫɪɟɞɵ (ɫɬɭɞɟɧɱɟɫɤɨɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɢɥɢ ɩɪɨɟɤɬ-
ɧɨɟ ɛɸɪɨ), ɫɩɨɫɨɛɧɨɣ ɪɟɲаɬɶ ɡаɞаɱɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢɥɢ ɩɪɨɟɤɬɧɨɣ 
ɨɪɝаɧɢɡаɰɢɢ. 
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Мɟɫɬɨ ɨɪɝаɧɢɡаɰɢɢ ɬаɤɨɣ ɢɧɠɟɧɟɪɧɨɣ ɫɪɟɞɵ ɜɵɛɪаɧɨ ɧɟ ɫɥɭɱаɣ-
ɧɨ. Ɍɜɟɪɫɤɨɣ ɤɨɥɥɟɞɠ ɢɦ. А.ɇ. Кɨɧɹɟɜа – ɷɬɨ ɩɪɟɫɬɢɠɧɨɟ, ɞɢɧаɦɢɱɧɨ 
ɪаɡɜɢɜаɸɳɟɟɫɹ ɨɛɪаɡɨɜаɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ, ɹɜɥɹɸɳɟɟɫɹ ɛаɡɨɜɵɦ 
ɭɱɟɛɧɵɦ ɡаɜɟɞɟɧɢɟɦ ɫɪɟɞɧɟɝɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ Ɍɜɟɪ-
ɫɤɨɣ ɨɛɥаɫɬɢ. Кɨɥɥɟɞɠ – ɩɨɫɬɨɹɧɧɵɣ ɭɱаɫɬɧɢɤ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜаɧɢɣ ɜ ɨɛɥаɫɬɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ, ɩɪɨɝɪаɦɦ ɩɨ 
ɪаɡɜɢɬɢɸ ɫɨɰɢаɥɶɧɨɝɨ ɩаɪɬɧɟɪɫɬɜа, ɩɪɨɝɪаɦɦ ɜ ɨɛɥаɫɬɢ ɦɨɥɨɞɟɠɧɵɯ 
ɢɧɢɰɢаɬɢɜ. Кɨɥɥɟɞɠ ɹɜɥɹɟɬɫɹ ɩɨɛɟɞɢɬɟɥɟɦ ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ ɤɨɧɤɭɪɫа 
«Ʌɢɞɟɪ ɫɪɟɞɧɟɝɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ Ɋɨɫɫɢɢ» ɜ ɧɨɦɢɧаɰɢɢ 
«Кɨɥɥɟɞɠ – ɥɢɞɟɪ ɜ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢаɥɢɫɬɨɜ XXI ɜɟɤа», ɥаɭɪɟаɬɨɦ 
ɤɨɧɤɭɪɫа «100 ɥɭɱɲɢɯ ɋɋɍɁɨɜ Ɋɨɫɫɢɢ», ɩɨɛɟɞɢɬɟɥɟɦ ɤɨɧɤɭɪɫа ɩɨ ɪɟа-
ɥɢɡаɰɢɢ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɩɪɨɟɤɬа «Ɉɛɪаɡɨɜаɧɢɟ», ɭɱаɫɬ-
ɧɢɤɨɦ ɷɤɫɩɟɪɢɦɟɧɬа ɩɨ ɪɟаɥɢɡаɰɢɢ ɩɪɢɤɥаɞɧɨɝɨ ɛаɤаɥаɜɪɢаɬа*. 

ɋКȻ ɛɵɥɨ ɨɪɝаɧɢɡɨɜаɧɧɨ ɧа ɛаɡɟ ɞɜɭɯ ɝɪɭɩɩ ɨɛɭɱаɸɳɢɯɫɹ 3-ɝɨ ɤɭɪ-
ɫа ɫɩɟɰɢаɥɶɧɨɫɬɢ 15.02.07 «Аɜɬɨɦаɬɢɡаɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜ». Ɋаɛɨɬа ɋКȻ ɨɫɭɳɟɫɬɜɥɹɥаɫɶ ɜ ɪаɦɤаɯ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫ-
ɫа, ɛɵɥа ɩɪɢɜɹɡаɧа ɩɨ ɜɪɟɦɟɧɢ ɤ ɡаɧɹɬɢɹɦ ɩɨ ɤɭɪɫɭ «Ɉɫɧɨɜɵ ɤɨɦɩɶɸ-
ɬɟɪɧɨɣ ɝɪаɮɢɤɢ», 80 аɭɞɢɬɨɪɧɵɯ ɱаɫɨɜ, ɜɫɟɝɨ 116 ɱаɫɨɜ, ɪаɫɩɪɟɞɟɥɟɧ-
ɧɵɯ ɧа 16 ɧɟɞɟɥɶ. Аɭɞɢɬɨɪɢɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡаɧɹɬɢɣ ɨɫɧаɳɟɧɵ ɤɨɦ-
ɩɶɸɬɟɪаɦɢ ɫ ɭɫɬаɧɨɜɥɟɧɧɵɦɢ ɩɪɨɝɪаɦɦаɦɢ КɈМПАɋ-3D V15. 

Пɪɟɞɲɟɫɬɜɭɸɳɢɣ ɮаɤɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɛаɡɨɜɨɣ ɝɪаɮɨɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɣ (ɝɟɨɦɟɬɪɨ-ɦɨɞɟɥɶɧɨɣ) ɩɨɞɝɨɬɨɜɤɢ ɫɨɫɬаɜɢɥ 130 аɭɞɢɬɨɪɧɵɯ ɱа-
ɫɨɜ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɩɪɢɱɟɦ ɜɫɹ ɨɧа ɩɪɨɜɨɞɢɥаɫɶ ɫ ɢɫɩɨɥɶɡɨɜаɧɢ-
ɟɦ ɋАПɊ КɈМПАɋ-3D. Пɪɨɝɪаɦɦа ɨɛɭɱɟɧɢɹ, ɪɟаɥɢɡɨɜаɧɧаɹ ɜ ɷɬɢ 
130 ɱаɫɨɜ, ɜɤɥɸɱаɥа ɜɫɟ ɩɪɟɞɨɫɬаɜɥɹɟɦɵɟ ɋАПɊ КɈМПАɋ-3D ɨɫɧɨɜ-
ɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ: ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ, ɩɨɥɭɱɟɧɢɟ ɱɟɪɬɟɠа, ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɞɟɬаɥɟɣ, ɜɵɩɨɥɧɟɧɢɟ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ, 
ɨɮɨɪɦɥɟɧɢɟ ɫɩɟɰɢɮɢɤаɰɢɣ. Эɬɨ ɩɨɡɜɨɥɢɥɨ ɫ ɩɟɪɜɨɝɨ ɠɟ ɡаɧɹɬɢɹ ɩɪɢ-
ɫɬɭɩɢɬɶ ɤ ɪаɛɨɬɟ ɋКȻ. 

Ɍɟɦаɬɢɤа ɪаɛɨɬɵ ɋКȻ ɨɩɪɟɞɟɥɟɧа ɡаɤɥɸɱɟɧɧɵɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜ ɧаɱаɥɟ ɭɱɟɛɧɨɝɨ 2016–2017 ɝ. ɞɨɝɨɜɨɪɨɦ ɨ ɬɜɨɪɱɟɫɤɨɦ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ 
ɦɟɠɞɭ ȽȻПɈɍ «Ɍɜɟɪɫɤɨɣ ɤɨɥɥɟɞɠ ɢɦ. А.ɇ. Кɨɧɹɟɜа» ɢ ɎȽȻɇɍ «Вɫɟ-
ɪɨɫɫɢɣɫɤɢɣ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɦɟɯаɧɢɡаɰɢɢ ɥɶɧɨɜɨɞ-
ɫɬɜа» (ВɇɂɂМɅ). Ɂаɤɥɸɱɟɧɢɸ ɬаɤɨɝɨ ɞɨɝɨɜɨɪа ɩɪɟɞɲɟɫɬɜɨɜаɥɨ ɫɨɜɟ-
ɳаɧɢɟ ɜɨ ɎȽȻɇɍ ВɇɂɂМɅ ɫ ɩɪɢɝɥаɲɟɧɢɟɦ ɜɟɞɭɳɢɯ ɭɱɟɧɵɯ Ɍɜɟɪɫɤɨɣ 
ɨɛɥаɫɬɢ ɩɨ ɫɦɟɠɧɵɦ ɨɬɪаɫɥɹɦ, ɩɪɨɜɟɞɟɧɧɨɟ ɜ аɩɪɟɥɟ 2016 ɝ. ɇа ɷɬɨɣ 

                                                           
* Ɍɜɟɪɫɤɨɣ ɤɨɥɥɟɞɠ ɢɦ. А.ɇ. Кɨɧɹɟɜа: ɫаɣɬ. – Ɍɜɟɪɶ, 2017. – URL: http: //www.tgiek.ru 

(ɞаɬа ɨɛɪаɳɟɧɢɹ: 02.03.2017). 
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ɜɫɬɪɟɱɟ, ɜ ɱаɫɬɧɨɫɬɢ, ɝɨɜɨɪɢɥɨɫɶ ɨ ɠɟɥаɬɟɥɶɧɨɫɬɢ ɨɛɴɟɞɢɧɟɧɢɹ ɭɫɢɥɢɣ ɡа-
ɢɧɬɟɪɟɫɨɜаɧɧɵɯ ɫɩɟɰɢаɥɢɫɬɨɜ Ɍɜɟɪɫɤɨɣ ɨɛɥаɫɬɢ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɡɧаɱɢɬɟɥɶɧɨɝɨ ɧаɪаɳɢɜаɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜа ɥɶɧɨɜɨɥɨɤɧа. Аɤɬɭаɥɶɧɨɫɬɶ ɬаɤɨ-
ɝɨ ɧаɪаɳɢɜаɧɢɹ ɭɫɢɥɟɧа ɩɪɢɧɹɬɢɟɦ ɤɭɪɫа ɧа ɢɦɩɨɪɬɨɡаɦɟɳɟɧɢɟ. 

Пɪɢ ɡаɤɥɸɱɟɧɢɢ ɞɨɝɨɜɨɪа ɫɬɨɪɨɧɵ ɢɫɯɨɞɢɥɢ ɢɡ ɬɨɝɨ, ɱɬɨ ɫɨɜɦɟ-
ɫɬɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɯ ɬɜɨɪɱɟɫɤɢɯ ɭɫɢɥɢɣ ɦɨɠɟɬ ɭɫɤɨɪɢɬɶ ɪɟɲɟɧɢɟ ɡа-
ɞаɱɢ ɩɨ ɦɨɞɟɪɧɢɡаɰɢɢ ɭɧɢɜɟɪɫаɥɶɧɨɝɨ ɩɪɟɫɫ-ɩɨɞɛɨɪɳɢɤа ПɊɍ-200,  
а ɢɦɟɧɧɨ ɪаɡɪаɛɨɬаɬɶ ɟɝɨ ɷɥɟɤɬɪɨɧɧɭɸ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ (ЭМɂ). ЭМɂ ɨɬ-
ɥɢɱаɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɢɦɟɸɳɢɦɢɫɹ ɱɟɪɬɟɠаɦɢ ɢɧ-
ɮɨɪɦаɬɢɜɧɨɫɬɶɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧаɝɥɹɞɧɨɣ, ɱɬɨ ɫɨɡɞаɫɬ ɩɪɟɞɩɨɫɵɥɤɢ 
ɞɥɹ ɪаɫɫɦɨɬɪɟɧɢɟ ЭМɂ ɩɪɟɫɫ-ɩɨɞɛɨɪɳɢɤа ПɊɍ-200 ɧа ɩɪɟɞɦɟɬ ɜɨɡ-
ɦɨɠɧɨɣ ɟɝɨ ɦɨɞɟɪɧɢɡаɰɢɢ. 

ɂɫɯɨɞɧɵɟ ɦаɬɟɪɢаɥɵ ɜɤɥɸɱаɥɢ 1051 ɮаɣɥ ɫɩɟɰɢɮɢɤаɰɢɣ, ɫɛɨɪɨɱ-
ɧɵɯ ɱɟɪɬɟɠɟɣ ɢ ɱɟɪɬɟɠɟɣ ɞɟɬаɥɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɜɵɪаɛɨɬаɬɶ ɫɢɫɬɟ-
ɦɭ ɞɥɹ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ 44 ɨɛɭɱаɸɳɢɯɫɹ: ɪаɫɩɪɟɞɟɥɟɧɢɹ ɡаɞаɧɢɣ 
ɢ ɫɛɨɪ ɜɵɩɨɥɧɟɧɧɵɯ ЭМɂ, аɧаɥɢɡ ɢ ɢɫɩɪаɜɥɟɧɢɟ ɨɲɢɛɨɤ. 

Ȼɨɥɶɲɨɟ ɜɧɢɦаɧɢɟ ɭɞɟɥɹɥɨɫɶ ɦɨɬɢɜɢɪɨɜаɧɢɸ ɨɛɭɱаɸɳɢɯɫɹ ɧа 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ ɢ ɤаɱɟɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪаɛɨɬɵ. Ɉɛɪаɳаɥɨɫɶ ɢɯ 
ɜɧɢɦаɧɢɟ ɧа ɬɨ, ɱɬɨ ɤɪɨɦɟ ɩɪɢɨɛɪɟɬɟɧɢɹ ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɨɛɭɱаɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪа-
ɛɨɬɵ ɩɪɢɨɛɳаɬɫɹ ɤ ɪɟɡɭɥɶɬаɬаɦ ɪаɛɨɬɵ ɨɬɪаɫɥɟɜɨɝɨ КȻ, ɪɟаɥɢɡɨɜаɧɧɵɯ 
ɜ ɞɟɣɫɬɜɭɸɳɟɦ ɨɩɵɬɧɨɦ ɨɛɪаɡɰɟ ɢɧɬɟɪɟɫɧɨɣ ɧɨɜɨɣ ɦаɲɢɧɵ. 

Вɨɩɪɨɫɵ, ɜɨɡɧɢɤаɜɲɢɟ ɜ ɩɪɨɰɟɫɫɟ ɪаɛɨɬɵ, ɦɨɠɧɨ ɨɛɴɟɞɢɧɢɬɶ 
ɜ ɞɜɟ ɝɪɭɩɩɵ: ɜɨɩɪɨɫɵ, ɤаɫаɸɳɢɟɫɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɋАПɊ, ɬ.ɟ. ɩɨ ɤɨɦ-
ɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɢ ɜɨɩɪɨɫɵ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ ɋКȻ, ɧɟ ɨɬɧɨɫɹɳɢɟ-
ɫɹ ɤ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ. 

ȼɨɩɪɨɫы ɩɨ ɤɨɦɩɶɸɬеɪɧɨɣ ɝɪаɮиɤе 
Ȼɨɥɶɲɢɧɫɬɜɨ ɞɟɬаɥɟɣ ɢɦɟɥɨ ɥɢɛɨ ɮɨɪɦɭ ɬɟɥа ɜɪаɳɟɧɢɹ, ɥɢɛɨ ɩɥа-

ɫɬɢɧɵ, ɥɢɛɨ ɤɭɫɤа ɩɪɨɤаɬа. В ɷɬɨɦ ɫɥɭɱаɟ ɩɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟ-
ɥɢ ɞɟɬаɥɢ (ЭМȾ) ɫɜɨɞɢɥɨɫɶ ɤ ɨɩɟɪаɰɢɢ ɜɪаɳɟɧɢɹ ɢɥɢ ɜɵɞаɜɥɢɜаɧɢɹ 
ɤɨɧɬɭɪа. ɋ ɭɱɟɬɨɦ ɧаɥɢɱɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɱɟɪɬɟɠɟɣ ɤɨɧɬɭɪ ɢɦɟɥɫɹ ɝɨɬɨ-
ɜɵɣ, ɢ ɞɨɫɬаɬɨɱɧɨ ɛɵɥɨ ɫɤɨɩɢɪɨɜаɬɶ ɢ ɜɫɬаɜɢɬɶ ɟɝɨ ɜ ɷɫɤɢɡ ɞɟɬаɥɢ ɦɟ-
ɬɨɞɨɦ КɈПɂɊɈВАɌɖ-ВɋɌАВɂɌɖ. 

Ɂɞɟɫɶ ɧаɞɨ ɨɝɨɜɨɪɢɬɶɫɹ, ɱɬɨ ɷɥɟɤɬɪɨɧɧɵɟ ɱɟɪɬɟɠɢ ɜɵɩɨɥɧɟɧɵ ɜ КȻ 
ВɇɂɂМɅ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧаɡаɞ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɪаɫɩɟɱаɬɤɢ ɢɯ ɧа ɩɥɨɬ-
ɬɟɪɟ. Ɍɳаɬɟɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ ɞɥɹ ɷɬɨɝɨ ɧɟ ɬɪɟɛɨɜаɥаɫɶ, ɢ ɤɨɧɬɭɪ ɱаɫɬɨ 
ɢɦɟɥ ɞɟɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɢɤаɤ ɧɟ ɨɬɪаɠаɥɢɫɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɱɟɪɬɟ-
ɠɟɣ ɞɥɹ ɩɟɪɟɜɨɞа ɢɯ ɜ ɛɭɦаɠɧɭɸ ɮɨɪɦɭ. Пɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɠɟ ɬɟɯ ɠɟ 
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ɫаɦɵɯ ɤɨɧɬɭɪɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ЭМȾ ɩɪɨɝɪаɦɦа ɜɵɞаɜаɥа ɫɨɨɛɳɟɧɢɟ ɨɛ 
ɨɲɢɛɤɟ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɬаɤɢɯ ɱɟɪɬɟɠɟɣ ɜ ɤаɱɟɫɬɜɟ ɷɫɤɢɡɨɜ ЭМȾ ɛɵ-
ɥа ɧɟɨɛɯɨɞɢɦа ɩɪɨɜɟɪɤа ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦаɧɞɵ «ɋɨɛɪаɬɶ ɤɨɧɬɭɪ». 

Ɉɪɝаɧɢɡаɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ: 

а) Ɋаɫɩɪеɞеɥеɧие и ɩеɪеɪаɫɩɪеɞеɥеɧие ɡаɞаɧиɣ 

Пɭɬɟɦ аɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɧа ɨɞɧɨɝɨ ɨɛɭ-
ɱаɸɳɟɝɨɫɹ ɩɪɢɯɨɞɢɥɢɫɶ ɩɨ 25 ɮаɣɥɨɜ ɢɥɢ ɱɭɬɶ ɛɨɥɶɲɟ ɨɞɧɨɝɨ ɮаɣɥа 
ɜ ɨɞɧɨ ɡаɧɹɬɢɟ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɨɥɭɱɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜа ЭМȾ ɫɜɨɞɢ-
ɥɨɫɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɪɨɫɬɟɣɲɢɯ ɞɟɣɫɬɜɢɣ, ɨɛɭɱаɸɳɢɟɫɹ 
ɡа ɨɞɧɨ ɡаɧɹɬɢɟ ɜɩɨɥɧɟ ɦɨɝɥɢ ɜɵɩɨɥɧɢɬɶ ɞɨ 10 ɩɪɨɫɬɵɯ ЭМȾ ɢɥɢ  
1–2 ɫɥɨɠɧɵɯ ɢɥɢ ɞɨ 3 ɩɪɨɫɬɵɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ (ЭМɋȿ). Ɉɞɧаɤɨ ɪаɜ-
ɧɨɦɟɪɧɨɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɪаɛɨɬɵ ɦɟɠɞɭ ɜɫɟɦɢ ɨɛɭɱаɸɳɢɦɢɫɹ ɩɨ ɤɨɥɢɱɟ-
ɫɬɜɭ ɮаɣɥɨɜ, ɩɨ ɜɩɨɥɧɟ ɩɨɧɹɬɧɵɦ ɩɪɢɱɢɧаɦ, ɨɤаɡаɥɨɫɶ ɦаɥɨɷɮɮɟɤɬɢɜ-
ɧɵɦ. Вɫɟ ɨɛɭɱаɸɳɢɟɫɹ ɪаɡɧɵɟ ɤаɤ ɩɨ ɭɪɨɜɧɸ ɭɫɜɨɟɧɢɹ ɡɧаɧɢɣ, ɬаɤ ɢ ɩɨ 
ɦɨɬɢɜɢɪɨɜɤɟ ɤ ɪаɛɨɬɟ. Ɏаɤɬɢɱɟɫɤɢ ɤ ɪаɛɨɬɟ ɋКȻ ɨɤаɡаɥɫɹ ɩɪɢɦɟɧɢɦɵɦ 
ɢɡɜɟɫɬɧɵɣ ɡаɤɨɧ Паɪɤɢɧɫɨɧа 80/20, ɬ.ɟ. 80 % ɪаɛɨɬɵ ɜɵɩɨɥɧɢɥɢ 20 % 
ɨɛɭɱаɸɳɢɯɫɹ. Паɪаɞɨɤɫ ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɢɥаɦɢ ɬɨɥɶɤɨ ɷɬɢɯ 20 % 
ɨɛɭɱаɸɳɢɯɫɹ ɜɫɸ ɷɬɭ ɪаɛɨɬɭ ɦɨɠɧɨ ɛɵɥɨ ɜɵɩɨɥɧɢɬɶ ɜ ɤɪаɬɱаɣɲɢɟ ɫɪɨ-
ɤɢ, ɧɨ ɧɟ ɛɭɞɟɦ ɡаɛɵɜаɬɶ, ɱɬɨ ɪаɛɨɬа ɋКȻ ɛɵɥа ɨɪɝаɧɢɡɨɜаɧа ɤаɤ ɱаɫɬɶ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɫ ɭɱаɫɬɢɟɦ ɜɫɟɯ ɨɛɭɱаɸɳɢɯɫɹ ɝɪɭɩɩɵ. 

ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɧаɹ ɩɨ ɪаɡɧɵɦ ɩɪɢɱɢɧаɦ ɱаɫɬɶ 
ɪаɛɨɬɵ ɩɟɪɟɞаɜаɥаɫɶ ɞɪɭɝɢɦ ɨɛɭɱаɸɳɢɦɫɹ. Вɜɢɞɭ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɫаɦɨɝɨ ɩɪɨɰɟɫɫа ɫɛɨɪа ɪаɛɨɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɫɩɥɨɲɧɨɣ ɩɪɨɜɟɪɤɢ ɜɵ-
ɩɨɥɧɟɧɧɵɯ ɪаɛɨɬ ɜɨ ɜɪɟɦɹ ɡаɧɹɬɢɣ ɧɟ ɛɵɥɨ, ɩɨɷɬɨɦɭ ɧаɥɢɱɢɟ ɧɟɜɵ-
ɩɨɥɧɟɧɧɵɯ ɡаɞаɧɢɣ ɢɥɢ ɜɵɩɨɥɧɟɧɧɵɯ ɧа ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɭɪɨɜ-
ɧɟ ɜɵɹɜɥɹɥɨɫɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɢɯ ɫɛɨɪа ɢ ɪаɡɦɟɳɟɧɢɹ ɜ ɨɞɧɨɣ ɩаɩɤɟ. 

ɛ) Сɛɨɪ ɜыɩɨɥɧеɧɧыɯ ЭɆɂ 

Ȼɨɥɶɲɨɟ ɡɧаɱɟɧɢɟ ɩɪɢ ɪаɛɨɬɟ ɫ ɤɨɦɩɥɟɤɬɨɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬаɰɢɢ ɢɦɟɸɬ ɜɵɛɨɪ ɢ ɬɳаɬɟɥɶɧɨɟ ɫɨɛɥɸɞɟɧɢɟ ɫɢɫɬɟɦɵ ɨɛɨ-
ɡɧаɱɟɧɢɹ ɮаɣɥɨɜ. ɍɞɨɛɧɨ ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ 
ɜ ɋАПɊ КɈМПАɋ-3D ɨɩɰɢɢ ɩɪɢɫɜɨɟɧɢɹ ɢɦɟɧɢ ɩɨ ɭɦɨɥɱаɧɢɸ,  
а ɢɦɟɧɧɨ ɩɨ ɬɢɩɭ ɈȻɈɁɇАɑȿɇɂȿ-ɇАɂМȿɇɈВАɇɂȿ. В ɷɬɨɦ ɫɥɭ-
ɱаɟ, ɡаɩɨɥɧɢɜ аɬɪɢɛɭɬɵ ɋВɈɃɋɌВА ȾȿɌАɅɂ, ɦɨɠɧɨ аɜɬɨɦаɬɢɱɟɫɤɢ 
ɩɨɥɭɱɢɬɶ ɢɦɹ ɮаɣɥа, ɩɪɢɝɨɞɧɨɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮаɣɥɨɜ ɜ ɫɬаɧɞаɪɬ-
ɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ПɊɈВɈȾɇɂК ɜ ɜɢɞɟ ɷɥɟɤɬɪɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢɡɞɟ-
ɥɢɹ (Эɋɂ). Пɪɢɫɭɬɫɬɜɢɟ аɬɪɢɛɭɬа ɇАɂМȿɇɈВАɇɂȿ ɜ ɢɦɟɧɢ ɮаɣɥа 
ɩɨɦɨɝаɟɬ, ɧɟ ɨɬɤɪɵɜаɹ ɮаɣɥ, ɡаɪаɧɟɟ ɢɦɟɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ 
ɤɪɨɟɬɫɹ ɡа ɟɝɨ ɢɦɟɧɟɦ. 
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Ɂаɩɨɥɧɟɧɢɟ аɬɪɢɛɭɬɨɜ ɈȻɈɁɇАɑȿɇɂȿ ɢ ɇАɂМȿɇɈВАɇɂȿ ɢɡ 
ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɱɟɪɬɟɠа ɦɟɬɨɞɨɦ КɈПɂɊɈВАɌɖ-
ВɋɌАВɂɌɖ ɩɨɡɜɨɥɢɥɨ ɧɟ ɬɨɥɶɤɨ ɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ, ɧɨ ɢ ɫɩɨɫɨɛɫɬɜɨɜаɥɨ 
ɢɫɤɥɸɱɟɧɢɸ ɨɲɢɛɨɤ ɩɨ ɧɟɜɧɢɦаɬɟɥɶɧɨɫɬɢ. 

ɇа ɩɟɪɜɵɯ ɡаɧɹɬɢɹɯ ɩɪɢɲɥɨɫɶ ɫɬɨɥɤɧɭɬɶɫɹ ɫ ɬɟɦ, ɱɬɨ ɮаɣɥаɦ ɱаɫɬɨ 
ɩɪɢɫɜаɢɜаɥɢɫɶ ɢɦɟɧа ɩɨ ɭɦɨɥɱаɧɢɸ «Ⱦɟɬаɥɶ», «Ⱦɟɬаɥɶ 1» ɢ ɬ.ɩ. Ɍаɤɢɟ 
ɮаɣɥɵ ɥɟɝɱɟ ɛɵɥɨ ɭɞаɥɢɬɶ, ɱɟɦ ɪаɡɛɢɪаɬɶɫɹ, ɤ ɤаɤɨɣ ɞɟɬаɥɢ ɨɧɢ ɨɬɧɨɫɹɬ-
ɫɹ. К ɬɨɦɭ ɠɟ ɨɧɢ, ɤаɤ ɩɪаɜɢɥɨ, ɫɨɞɟɪɠаɥɢ ɢ ɞɪɭɝɢɟ ɨɲɢɛɤɢ. Ɂɞɟɫɶ, ɩɨ-
ɜɢɞɢɦɨɦɭ, ɨɬɱаɫɬɢ ɩɪɨɹɜɢɥɨɫɶ ɬɨ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ аɤɰɟɧɬ ɞɟɥа-
ɟɬɫɹ ɧа ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɨɫɬаɜɥɹɸɳɭɸ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɨɤɭɦɟɧɬа, ɬа-
ɤɢɟ ɠɟ «ɦɟɥɨɱɢ», ɤаɤ ɤɨɪɪɟɤɬɧɨɟ ɡаɩɨɥɧɟɧɢɟ аɬɪɢɛɭɬɨɜ ɦɨɞɟɥɢ ɢɥɢ ɱɟɪ-
ɬɟɠа, ɨɫɬаɸɬɫɹ ɜ ɬɟɧɢ (ɬɨ ɠɟ ɡаɦɟɱаɧɢɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢ ɤ ɡаɩɨɥɧɟɧɢɸ 
ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ ɩɪɢ ɨɛɭɱɟɧɢɢ ɤаɪаɧɞаɲɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ ɱɟɪɬɟɠɟɣ). 

ɜ) ɉɪɨɜеɪɤа ɪаɛɨɬ, ɩɪɨɜɨɞиɥаɫɶ ɜ ɧеɫɤɨɥɶɤɨ ɷɬаɩɨɜ: 

1) ɧа ɡаɧɹɬɢɹɯ ɜ ɩɪɨɰɟɫɫɟ ɤɨɧɬɪɨɥɹ ɪаɛɨɬɵ ɢɥɢ ɩɨ ɩɪɨɫɶɛɟ ɨɛɭ-
ɱаɸɳɢɯɫɹ; 

2) ɩɨɫɥɟ ɫɛɨɪа ɪаɛɨɬ ɜ ɩаɩɤаɯ ɨɛɭɱаɸɳɢɯɫɹ (ɩɪɨɜɟɪɤа ɩɪаɜɢɥɶɧɨ-
ɫɬɢ ɢɦɟɧɢ ɮаɣɥа); 

3) ɩɨɫɥɟ ɫɛɨɪа ɜ ɨɛɳɟɣ ɩаɩɤɟ, ɱаɫɬɢɱɧɨ ɩɭɬɟɦ ɫɪаɜɧɟɧɢɹ ɞɜɭɯ ɮаɣ-
ɥɨɜ ЭМɂ ɫ ɨɞɢɧаɤɨɜɵɦɢ ɢɦɟɧаɦɢ ɛɟɡ ɨɛɪаɳɟɧɢɹ ɤ ɱɟɪɬɟɠɭ-ɩɟɪɜɨɢɫ-
ɬɨɱɧɢɤɭ (ɩɨ ɩɪɢɱɢɧɟ ɪаɫɬɹɧɭɬɨɫɬɢ ɜɨ ɜɪɟɦɟɧɢ ɩɪɨɰɟɞɭɪɵ «ɜɵɞаɱа – ɫɛɨɪ-
ɩɪɨɜɟɪɤа – ɜɵɛɪаɤɨɜɤа – ɩɨɜɬɨɪɧаɹ ɜɵɞаɱа» ɜɟɫɬɢ ɱɟɬɤɢɣ ɤɨɧɬɪɨɥɶ ɜɵɞаɱɢ 
ɤаɠɞɨɝɨ ɮаɣɥа ɨɞɧɨɦɭ ɨɛɭɱаɸɳɟɦɭɫɹ ɧаɦ ɧɟ ɭɞаɥɨɫɶ, ɫɥɭɱаɥɢɫɶ ɩɨɜɬɨɪɵ, 
ɩɪɢ ɷɬɨɦ ɩɨɩɵɬɨɤ ɫɞаɬɶ ɩɨɜɬɨɪɧɨ ɱɭɠɭɸ ɪаɛɨɬɭ ɧаɦɢ ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ). 

ɝ) Ƚɪɭɩɩиɪɨɜаɧие ɨɲиɛɨɤ ɜ ɱеɪɬеɠаɯ, ɜыяɜɥяеɦыɯ ɜ ɩɪɨцеɫɫе 
ɩɪɨɜеɪɤи 

Мɨɞɟɥɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɫ ɧɟɛɨɥɶɲɢɦɢ, ɝɪɭɛɵɦɢ ɢ ɨɱɟɧɶ ɝɪɭɛɵɦɢ 
ɨɲɢɛɤаɦɢ ɨɰɟɧɢɜаɥɢɫɶ ɤаɤ ɧа ɩɪɟɞɦɟɬ ɜɧɟɫɟɧɢɹ ɢɫɩɪаɜɥɟɧɢɣ ɜ ɨɲɢ-
ɛɨɱɧɨ ɜɵɩɨɥɧɟɧɧɵɣ ɮаɣɥ, ɬаɤ ɢ ɜɨɡɦɨɠɧɵɯ ɤɨɪɪɟɤɬɢɜ ɭɱɟɛɧɨɝɨ ɩɪɨ-
ɰɟɫɫа. К ɨɲɢɛɤаɦ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɢ ɪаɡɨɛɪаɧɵ ɧɢɠɟ, 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɭɠɟ ɭɩɨɦɹɧɭɬɵɣ ɡаɤɨɧ 80/20, 80 % ɨɲɢɛɨɤ ɫɞɟ-
ɥаɥɢ 20 % ɨɛɭɱаɸɳɢɯɫɹ. Ɏаɦɢɥɢɢ ɨɲɢɛаɸɳɢɯɫɹ ɧɟ ɮɢɤɫɢɪɨɜаɥɢɫɶ, 
ɜɵɹɫɧɢɥɨɫɶ ɬɨɥɶɤɨ, ɱɬɨ ɨɱɟɧɶ ɝɪɭɛɵɟ ɨɲɢɛɤɢ ɞɟɥаɥɢ ɨɛɭɱаɸɳɢɟɫɹ, ɤɨ-
ɬɨɪɵɯ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɫɥɨɠɧɨɦɭ ɤɨɧɬɢɧɝɟɧɬɭ (2–3 ɨɛɭɱаɸɳɢɯɫɹ ɧа 
ɨɛɟ ɝɪɭɩɩɵ). ɇɟɛɨɥɶɲɢɟ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɞɨɩɭɳɟɧɵ, ɧɟɫɦɨɬɪɹ ɧа 
ɫɬаɪаɧɢɹ ɨɛɭɱаɸɳɢɯɫɹ, аɧаɥɢɡɢɪɨɜаɥɢɫɶ ɢ ɢɫɩɪаɜɥɹɥɢɫɶ, ɩɨ ɜɨɡɦɨɠɧɨ-
ɫɬɢ, ɧа ɡаɧɹɬɢɢ ɜɦɟɫɬɟ ɫ ɨɛɭɱаɸɳɢɦɢɫɹ. 

ɇа ɪɢɫ. 1 ɩɨɤаɡаɧ ɨɛɪаɡɟɰ ɫɨɞɟɪɠаɧɢɹ ɩаɩɤɢ ɫ ɮаɣɥаɦɢ. Ɋɹɞ ɨɞɢ-
ɧаɤɨɜɵɯ ɰɢɮɪ ɜ ɤɨɧɰɟ ɮаɣɥа ɞɨɛаɜɥɹɥɢɫɶ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɞɥɹ ɜɨɡ-
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ɦɨɠɧɨɫɬɢ ɪаɡɦɟɳɟɧɢɹ ɨɞɢɧаɤɨɜɵɯ ɮаɣɥɨɜ ɜ ɨɞɧɨɣ ɩаɩɤɟ ɪɹɞɨɦ ɞɥɹ ɛɨ-
ɥɟɟ ɭɞɨɛɧɨɝɨ аɧаɥɢɡа. Пɨɫɥɟ ɨɫɬаɜɥɟɧɢɹ ɨɞɧɨɝɨ ɮаɣɥа ɫ ɩɪаɜɢɥɶɧɨ ɜɵ-
ɩɨɥɧɟɧɧɵɦ ɡаɞаɧɢɟɦ ɪɹɞɵ ɰɢɮɪ ɜ ɤɨɧɰɟ ɢɦɟɧɢ ɮаɣɥа ɭɞаɥɹɥɢɫɶ. ɑаɫɬɨ 
ɨɲɢɛɤɢ ɜɵɹɜɥɹɥɢɫɶ ɧа ɨɫɧɨɜаɧɢɢ ɛɟɝɥɨɝɨ ɨɫɦɨɬɪа ɩɨ ɤɪɢɬɟɪɢɸ ɩɪаɜ-
ɞɨɩɨɞɨɛɢɹ. ɂɧɨɝɞа ɞɨɫɬаɬɨɱɧɨ ɛɵɥɨ ɨɰɟɧɢɬɶ аɜаɬаɪɤɭ ɮаɣɥа ɩɪɹɦɨ 
ɜ ɩаɩɤɟ ɪаɡɦɟɳɟɧɢɹ, ɧɟ ɨɬɤɪɵɜаɹ ɫаɦɨɝɨ ɮаɣɥа. ȿɫɥɢ ɩɪɢ ɛɟɝɥɨɦ ɩɪɨ-
ɫɦɨɬɪɟ ɧа ɩɪаɜɞɨɩɨɞɨɛɢɟ ɹɜɧɵɯ ɨɲɢɛɨɤ ɜ ɞɜɭɯ ɮаɣɥаɯ ɧɟ ɛɵɥɨ ɡаɦɟɬɧɨ, 
ɞɥɹ ɫɪаɜɧɟɧɢɹ ɨɬɤɪɵɜаɥɫɹ ɮаɣɥ ɢɫɯɨɞɧɨɝɨ ɱɟɪɬɟɠа. 

 

Ɋɢɫ. 1. Ɉɛɪаɡɟɰ ɫɨɞɟɪɠаɧɢɹ ɩаɩɤɢ ɫ ɮаɣɥаɦɢ ɜɵɩɨɥɧɟɧɧɵɯ ЭМȾ  
ɧа ɷɬаɩɟ ɩɪɨɜɟɪɤɢ 

ɑаɫɬɨ ɞɥɹ ɨɬɛɨɪа ɨɞɧɨɝɨ ɩɪаɜɢɥɶɧɨɝɨ ɢɡ ɞɜɭɯ ɢɦɟɸɳɢɯɫɹ ɮаɣɥɨɜ 
ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɞɟɬаɥɢ ɞɨɫɬаɬɨɱɧɨ ɛɵɥɨ ɨɰɟɧɢɬɶ ɩɪаɜɢɥɶɧɨɫɬɶ ɢɦɟɧɢ ɮаɣ-
ɥа. Ɉɛɭɱаɸɳɢɣɫɹ, ɧɟ ɫɩɨɫɨɛɧɵɣ ɩɪɢɫɜɨɢɬɶ ɮаɣɥɭ ɢɦɹ, ɤаɤ ɩɪаɜɢɥɨ, ɧɟ 
ɦɨɠɟɬ ɩɪаɜɢɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɨɫɬаɜɥɹɸɳɭɸ ЭМȾ. Мɵ 
ɧɟɨɞɧɨɤɪаɬɧɨ ɭɛɟɠɞаɥɢɫɶ ɜ ɬɨɦ, ɱɬɨ ɬаɤɨɣ ɦɟɬɨɞ ɪаɛɨɬаɟɬ ɢ ɡɧаɱɢɬɟɥɶɧɨ 
ɫɨɤɪаɳаɟɬ ɜɪɟɦɹ ɧа ɩɪɨɜɟɪɤɭ ɪаɛɨɬ, ɨɫɨɛɟɧɧɨ ɜ ɧаɱаɥɟ ɪаɛɨɬɵ ɋКȻ. 

1. ȼаɪиаɧɬы и ɩɪеɞɩɨɱɬеɧия, ɧеɤɪиɬиɱɧые ɞɥя ЭɆɂ 

Вɨɡɦɨɠɧɨɫɬɢ ɋАПɊ КɈМПАɋ-3D ɧɟ ɨɝɪаɧɢɱɢɜаɸɬɫɹ ɜɨɫɩɪɨɢɡ-
ɜɟɞɟɧɢɟɦ ɮɨɪɦɵ ɢɡɞɟɥɢɹ. Пɪɨɰɟɫɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ – 
ɨɞɢɧ ɢɡ ɷɬаɩɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа ɢɡɞɟɥɢɹ. В ɱаɫɬɧɨɫɬɢ, ɜ ɩɪɨɰɟɫɫɟ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɨɠɟɬ ɡаɤɥаɞɵɜаɬɶɫɹ ɢɧɮɨɪɦаɰɢɹ ɨ ɛɭ-
ɞɭɳɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ. Ⱦɥɹ ɢɥɥɸɫɬɪаɰɢɢ ɧа ɪɢɫ. 2 ɩɪɟɞɫɬаɜ-
ɥɟɧа ɥɢɫɬɨɜаɹ ɞɟɬаɥɶ. ɋАПɊ КɈМПАɋ-3D ɩɪɟɞɥаɝаɟɬ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ 
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ɦɨɞɟɥɢɪɨɜаɧɢɹ ɥɢɫɬɨɜɨɝɨ ɬɟɥа, ɤɨɩɢɪɭɸɳɢɟ ɢɡɜɟɫɬɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɟ ɨɩɟɪаɰɢɢ ɝɢɛɤɢ, ɩɪɨɫɟɱɤɢ ɢ ɬ.ɩ. ЭМȾ ɬɨɱɧɨ ɫ ɬаɤɢɦɢ ɠɟ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɦɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ, ɩɨɥɭɱɟɧɧаɹ ɤɢɧɟɦаɬɢɱɟɫɤɢɦɢ ɨɩɟɪаɰɢɹɦɢ, 
ɩɪɟɞɫɬаɜɥɟɧа ɪɹɞɨɦ. ɇɟɫɦɨɬɪɹ ɧа ɛɨɥɟɟ ɩɪɨɫɬɨɟ ɞɟɪɟɜɨ ɩɨɫɬɪɨɟɧɢɹ ɜɨ 
ɜɬɨɪɨɦ ɫɥɭɱаɟ, ɫ ɩɨɡɢɰɢɣ ɞаɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɮаɣɥа ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɬɪɟɛɨɜаɧɢɟɦ ɫɬаɧɞаɪɬɨɜ ȿɋКȾ ɨɛ ɢɧɮɨɪɦаɰɢɨɧɧɨɦ ɨɛɟɫɩɟɱɟ-
ɧɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа ɢɡɞɟɥɢɹ, ɩɪɟɞɩɨɱɬɟɧɢɟ, ɩɨ ɜɢɞɢɦɨɦɭ, ɫɥɟɞɭɟɬ 
ɨɬɞаɜаɬɶ ɩɟɪɜɨɦɭ ɜаɪɢаɧɬɭ. 

 

Ɋɢɫ. 2. Ⱦɜа ɜаɪɢаɧɬа ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ ɥɢɫɬɨɜɨɣ ɞɟɬаɥɢ 

ɇа ɪɢɫ. 3 ɩɪɟɞɫɬаɜɥɟɧɵ ɞɜа ɜаɪɢаɧɬа ɩɨɫɬɪɨɟɧɢɹ ɞɟɬаɥɢ ɬɢɩа ɜɬɭɥɤа: 
ɜаɪɢаɧɬ, ɩɨɜɬɨɪɹɸɳɢɣ ɬɟɯɧɨɥɨɝɢɸ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧа ɬɨɤаɪɧɨɦ ɫɬаɧɤɟ 
ɢ «ɷɤɨɧɨɦɢɱɧɵɣ ɜаɪɢаɧɬ» ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɢɦɟɸɳɟɝɨɫɹ ɱɟɪɬɟɠа ɩɭɬɟɦ 
ɜɪаɳɟɧɢɹ ɤɨɧɬɭɪа ɜɨɤɪɭɝ ɨɫɢ. ɇɟɫɦɨɬɪɹ ɧа ɩɪɨɫɬɨɬɭ ɢ ɷɤɨɧɨɦɢɸ ɜɪɟɦɟɧɢ, 
ɧаɦ ɬаɤɠɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ, ɱɬɨ ɩɪɟɞɩɨɱɬɟɧɢɟ ɧаɞɨ ɨɬɞаɜаɬɶ ɩɟɪɜɨɦɭ, ɛɨɥɟɟ 
ɝɪɨɦɨɡɞɤɨɦɭ ɩɨɫɬɪɨɟɧɢɸ, ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɨɝɨ ɭɱаɳɢɣɫɹ ɩɨ-
ɜɬɨɪɹɟɬ ɨɩɟɪаɰɢɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɞɟɬаɥɟɣ ɧа ɬɨɤаɪɧɨɦ ɫɬаɧɤɟ. 

 

Ɋɢɫ. 3. Ⱦɜа ɜаɪɢаɧɬа ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ  
ɞɟɬаɥɢ ɬɢɩа ɜɬɭɥɤа 
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2. Ɉɲиɛɤи, ɨɬɧɨɫяɳиеɫя ɤ ɤаɱеɫɬɜɭ ɜыɩɨɥɧеɧия ɱеɪɬеɠеɣ 

Ƚɪɭɛɵɟ ɨɲɢɛɤɢ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢ ɧɟ аɧаɥɢɡɢɪɨɜаɬɶ, ɨɬɧɟɫɹ ɢɯ ɧа 
ɩɥɨɯɨɟ ɩɪɢɥɟɠаɧɢɟ ɨɬɞɟɥɶɧɵɯ ɨɛɭɱаɸɳɢɯɫɹ, ɧɨ ɧɟ ɢɫɤɥɸɱаɟɦ, ɱɬɨ ɨɡ-
ɧаɤɨɦɥɟɧɢɟ ɫ ɧɢɦɢ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɭɥɭɱɲɟɧɢɸ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. 
ɇа ɪɢɫ. 4 ɪɹɞɨɦ ɩɨɤаɡаɧɵ ЭМȾ ɫ ɨɲɢɛɤаɦɢ, ɜɵɡɜаɧɧɵɦɢ ɨɲɢɛɨɱɧɵɦ 
ɩɪɨɱɬɟɧɢɟɦ ɱɟɪɬɟɠɟɣ, а ɬаɤɠɟ ɫɥаɛɵɦ ɡɧаɧɢɟɦ ɋАПɊ, ɧа ɤɨɬɨɪɨɣ ɜɵ-
ɩɨɥɧɹɥаɫɶ ɪаɛɨɬа. Вɧɢɡɭ ɫɩɪаɜа ɩɨɤаɡаɧ ɜаɪɢаɧɬ ɩɪаɜɢɥɶɧɨɝɨ ɢɫɩɨɥɧɟ-
ɧɢɹ. Ɍаɤɠɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɲɢɛɤɢ, ɫɜɢɞɟɬɟɥɶɫɬɜɨɜаɜɲɢɟ ɨ ɩɥɨɯɨɦ 
ɭɹɫɧɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɞɟɬаɥɢ ɬɢɩа ɜаɥ ɢ ɨ ɧɟɩɨɧɢɦаɧɢɢ ɢɡɨɛɪаɠɟɧɢɣ ɦɟ-
ɫɬɧɵɯ ɪаɡɪɟɡɨɜ. 

 

Ɋɢɫ. 4. Ɍɪɢ ɜаɪɢаɧɬа ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ ɞɟɬаɥɢ ɬɢɩа ɫɬɭɩиɰа 
ɫ ɨɲɢɛɤаɦɢ ɪаɡɧɨɣ ɫɬɟɩɟɧɢ (ɜɧɢɡɭ ɫɩɪаɜа ɜаɪɢаɧɬ ɩɪаɜɢɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ) 

Ȼɵɥɨ ɡаɦɟɱɟɧɨ, ɱɬɨ ɨɛɭɱаɸɳɢɟɫɹ ɫɥаɛɨ ɨɪɢɟɧɬɢɪɭɸɬɫɹ ɜ ɢɧɮɨɪ-
ɦаɰɢɢ, ɫɨɞɟɪɠаɳɟɣɫɹ ɜ аɬɪɢɛɭɬаɯ ɢ ɪɟɤɜɢɡɢɬаɯ ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ ɱɟɪ-
ɬɟɠа, ɬаɤɢɦɢ ɤаɤ ɜɢɞ ɩɪɨɤаɬа (ɥɢɫɬ, ɭɝɨɥɨɤ, ɲɜɟɥɥɟɪ, ɞɜɭɬаɜɪ ɢ ɬ.ɩ.), 
а ɬаɤɠɟ ɧɟ ɦɨɝɭɬ ɢɡɜɥɟɱɶ ɢɡ ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ ɢɧɮɨɪɦаɰɢɸ ɨ ɬɨɥɳɢɧɟ 
ɥɢɫɬа, а ɬаɤɠɟ ɢɫɩɵɬɵɜаɸɬ ɡаɬɪɭɞɧɟɧɢɹ ɩɨ ɱɬɟɧɢɸ ɢɧɮɨɪɦаɰɢɢ, ɩɟɪɟ-
ɞаɜаɟɦɨɣ ɡɧаɱɤаɦɢ ɢ ɫɢɦɜɨɥаɦɢ, ɬаɤɢɦɢ ɤаɤ ɤɜаɞɪаɬ, ɞɢаɦɟɬɪ ɢ ɬ.ɩ. 

Пɪɢ ɩɟɪɟɯɨɞɟ ɤ ɫɛɨɪɨɱɧɵɦ ɟɞɢɧɢɰаɦ ɨɛɧаɪɭɠɢɥɨɫɶ, ɱɬɨ ɨɛɭɱаɸ-
ɳɢɟɫɹ ɨɤаɡаɥɢɫɶ ɧɟ ɝɨɬɨɜɵ ɤ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɫɨɞɟɪɠаɳɟɣɫɹ ɜ ɫɩɟɰɢɮɢ-
ɤаɰɢɢ ɢɧɮɨɪɦаɰɢɢ ɨ ɞɟɬаɥɹɯ ɛɟɡ ɜɵɩɭɫɤа ɩɨ ɧɢɦ ɱɟɪɬɟɠɟɣ. А ɜɟɞɶ ɷɬа 
ɢɧɮɨɪɦаɰɢɹ ɫɨɞɟɪɠɢɬ ɢɫɱɟɪɩɵɜаɸɳɢɟ ɫɜɟɞɟɧɢɹ ɞɥɹ ɜɵɩɭɫɤа ЭМȾ. 



 227 

К «ɩɪɨɫɬɢɬɟɥɶɧɵɦ» ɨɲɢɛɤаɦ ɦɵ ɨɬɧɟɫɥɢ ɛɵ ɧɟɫɩɨɫɨɛɧɨɫɬɶ ɫаɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ЭМȾ ɞɟɬаɥɟɣ, ɨɬɥɢɱаɸɳɢɯɫɹ ɨɬ ɬɢɩɨɜɵɯ ɞɟɬа-
ɥɟɣ, ɪаɫɫɦаɬɪɢɜаɟɦɵɯ ɜ ɭɱɟɛɧɢɤаɯ, ɧаɩɪɢɦɟɪ ɷɤɫɰɟɧɬɪɢɤɨɜɵɯ ɜаɥɨɜ. 
Ɍаɤɠɟ ɦɵ ɩɨɫɱɢɬаɥɢ, ɱɬɨ ɦɨɠɧɨ ɧɟ ɬɪɟɛɨɜаɬɶ ɬɳаɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
ЭМȾ ɜɫɟɜɨɡɦɨɠɧɵɯ ɩɪɭɠɢɧ, ɯɨɬɹ ɛɵ ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɢɯ ɮɨɪɦа 
ɜ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɟ ɡаɪаɧɟɟ ɧɟ ɢɡɜɟɫɬɧа. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɪаɛɨɬɵ ɧаɞ 
ɧɢɦɢ ɨɛɭɱаɸɳɢɦɫɹ ɞаɠɟ ɞаɜаɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ 
ɭɫɤɨɪɟɧɢɸ ɪаɛɨɬɵ ɜ ɭɳɟɪɛ ɤаɱɟɫɬɜɭ. Ƚɪаɦɨɬɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ЭМȾ ɩɪɭ-
ɠɢɧ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɦɨɠɟɬ ɫɬаɬɶ ɩɪɟɞɦɟɬɨɦ ɦɟɬɨɞɢɱɟɫɤɨɣ ɪаɡɪаɛɨɬɤɢ. 

ȼыɜɨɞы и ɪеɤɨɦеɧɞации 

1. Ɏаɤɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɛаɡɨɜɨɣ ɝɟɨɦɟɬɪɨ-ɦɨɞɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɜ ɤɨɥɥɟɞɠɟ ɩɨɡɜɨɥɢɥ ɧа ɛаɡɟ ɞɜɭɯ аɤаɞɟɦɢɱɟɫɤɢɯ ɝɪɭɩɩ 3-ɝɨ ɤɭɪɫа ɤɨɥ-
ɥɟɞɠа ɨɪɝаɧɢɡɨɜаɬɶ ɋКȻ. 

2. Ɉɬɪаɛɨɬаɧɵ ɧɟɤɨɬɨɪɵɟ ɨɪɝаɧɢɡаɰɢɨɧɧɵɟ ɩɪɢɟɦɵ ɪаɛɨɬɵ ɋКȻ, 
ɫɜɹɡаɧɧɵɟ ɫ ɨɯɜаɬɨɦ ɜ ɋКȻ ɛɨɥɶɲɨɝɨ (44 ɱɟɥɨɜɟɤа) ɱɢɫɥа ɨɛɭɱаɸɳɢɯɫɹ. 

3. Вɵɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɬɟɦɵ, ɧɟ ɫɥɨɠɧɵɟ ɩɨ ɫɭɬɢ, ɤɨɬɨɪɵɦ ɛɵɥɨ 
ɭɞɟɥɟɧɨ ɧɟɞɨɫɬаɬɨɱɧɨ ɜɧɢɦаɧɢɹ ɜ ɤɭɪɫɟ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɧаɩɪɢ-
ɦɟɪ, ɫɨɞɟɪɠаɧɢɟ ɝɪаɮɵ ɦаɬɟɪɢаɥ ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ, ɨɮɨɪɦɥɟɧɢɟ ɫɜɟɞɟ-
ɧɢɣ ɨ ɞɟɬаɥɹɯ ɛɟɡ ɜɵɩɭɫɤа ɱɟɪɬɟɠɟɣ. 

4. Пɨɞɬɜɟɪɠɞɟɧа ɜаɠɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɨɣ ɦɨɬɢɜаɰɢɢ ɨɛɭɱаɸɳɢɯɫɹ, 
ɤɨɝɞа ɨɧɢ ɫаɦɢ ɜɢɞɹɬ ɢɧɬɟɪɟɫɧɭɸ ɡаɞаɱɭ. Пɨɬɪаɱɟɧɧɨɟ ɧа ɮɨɪɦɭɥɢɪɨɜ-
ɤɭ ɩɪɨɛɥɟɦɵ ɢ ɩɨɫɬаɧɨɜɤɭ ɡаɞаɱɢ ɜɪɟɦɹ ɫ ɥɢɯɜɨɣ ɨɤɭɩаɟɬɫɹ ɢ ɞɥɹ ɩɪɟ-
ɩɨɞаɜаɬɟɥɹ, ɢ ɞɥɹ ɨɛɭɱаɸɳɢɯɫɹ. 
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ИɋɌɈɊИɘ ɉɈɆɇИɆ 

Ƚɪɨɲɟɜɚ Ɍɚɬɶɹɧɚ ȼɥɚɞɷɥɢɧɨɜɧɚ, 

ɒɟɥɹɤɢɧɚ Ƚɚɥɢɧɚ Ƚɟɧɧɚɞɶɟɜɧɚ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 

 ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

Ɋаɫɫɦаɬɪɢɜаɸɬɫɹ ɜɨɩɪɨɫɵ ɢɫɬɨɪɢɢ ɫɬаɧɨɜɥɟɧɢɹ ɤаɮɟɞɪɵ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, 
ɧɵɧɟ ɞɢɡаɣɧа, ɝɪаɮɢɤɢ ɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɱɟɪɟɡ ɩɪɢɡɦɭ ɫɭɞɟɛ ɡаɜɟɞɭɸɳɢɯ 
ɤаɮɟɞɪɨɣ, ɢɯ ɜɡɝɥɹɞɨɜ ɧа ɨɪɝаɧɢɡаɰɢɸ, ɫɨɞɟɪɠаɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤаɤ ɩɪɟɩɨɞаɜаɬɟɥɟɣ, 
ɬаɤ ɢ ɜɫɟɣ ɤаɮɟɞɪɵ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɢɫɬɨɪɢɹ, ɫɬаɧɨɜɥɟɧɢɟ, ɢɧɫɬɢɬɭɬ, ɭɧɢɜɟɪɫɢɬɟɬ, ɤаɮɟɞɪа, ɢɧ-
ɠɟɧɟɪɧаɹ ɝɪаɮɢɤа. 
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Ȼɟɡ ɭɜаɠɟɧɢɹ ɤ ɧаɲɟɣ ɢɫɬɨɪɢɢ, ɪɟаɥɶɧɨɣ ɨɰɟɧɤɢ ɧаɫɬɨɹɳɟɝɨ, 
ɬɪɭɞɧɨ ɩɪаɜɢɥɶɧɨ ɩɪɨɝɧɨɡɢɪɨɜаɬɶ ɛɭɞɭɳɟɟ. Ƚɥаɜɧɵɦɢ ɜ ɢɫɬɨɪɢɢ ɹɜɢ-
ɥɢɫɶ ɥɸɞɢ, ɱɶɢ ɫɭɞɶɛɵ, ɬɜɨɪɱɟɫɤɢɟ ɭɫɬɪɟɦɥɟɧɢɹ ɢ ɞɭɲɟɜɧɵɟ ɤаɱɟɫɬɜа 
ɞɨɫɬɨɣɧɵ ɩɨɞɪаɠаɧɢɹ, а ɦɨɠɟɬ, ɞаɠɟ ɢ ɜɨɫɯɢɳɟɧɢɹ ɡа ɬɟ ɪɟɡɭɥɶɬаɬɵ ɢɯ 
ɬɪɭɞа, ɜɨɫɩɨɥɶɡɨɜаɜɲɢɫɶ ɤɨɬɨɪɵɦɢ ɦɵ ɢ ɫɦɨɝɥɢ ɩɨɞɨɣɬɢ ɤ ɫɨɜɪɟɦɟɧ-
ɧɨɣ ɭɧɢɜɟɪɫɢɬɟɬɫɤɨɣ ɠɢɡɧɢ [4]. 

4 ɦаɹ 1723 ɝ. ɛɵɥ ɡаɥɨɠɟɧ ɦɟɞɟɩɥаɜɢɥɶɧɵɣ ɡаɜɨɞ, ɦɟɫɬɨ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜа ɡаɜɨɞа ɢ ɩɨɫɟɥɤа ɩɪɢ ɧɟɦ ɛɵɥɨ ɜɵɛɪаɧɨ ɜɵɞаɸɳɢɦɫɹ ɝɨɫɭɞаɪ-
ɫɬɜɟɧɧɵɦ ɞɟɹɬɟɥɟɦ Ваɫɢɥɢɟɦ ɇɢɤɢɬɢɱɟɦ Ɍаɬɢɳɟɜɵɦ, ɤɨɬɨɪɵɣ ɩɨɧɢɦаɥ 
ɡɧаɱɢɦɨɫɬɶ ɍɪаɥа ɞɥɹ Ɋɨɫɫɢɢ ɢ ɹɜɢɥɫɹ, ɩɨ ɫɭɬɢ, ɨɬɰɨɦ ɧаɲɟɝɨ ɝɨɪɨɞа, 
а ȿɝɨɲɢɯɢɧɫɤɢɣ ɦɟɞɟɩɥаɜɢɥɶɧɵɣ ɡаɜɨɞ – ɪɨɞɨɧаɱаɥɶɧɢɤɨɦ ɩɟɪɦɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [1]. 

Ɋɭɞɧɢɤɢ ɜɫɤɨɪɟ ɢɫɬɨɳɢɥɢɫɶ, ɢ ɩɨɡɞɧɟɟ ɧа ɦɟɫɬɟ ɦɟɞɟɩɥаɜɢɥɶɧɨɝɨ 
ɡаɜɨɞа ɜɨɡɧɢɤɥɢ ɜɫɟɦ ɢɡɜɟɫɬɧɵɟ ɩɭɲɟɱɧɵɟ ɡаɜɨɞɵ Мɨɬɨɜɢɥɢɯɢ. 

ɇа ɛɟɪɟɝɭ Каɦɵ, ɜ ɩɪɟɞɞɜɟɪɢɢ ɛɨɝаɬɨɝɨ ɍɪаɥа, ɧа ɝɪаɧɢɰɟ ȿɜɪɨɩɵ 
ɢ Аɡɢɢ ɪɨɞɢɥɫɹ ɝɨɪɨɞ, ɤɨɬɨɪɨɦɭ ɫɭɠɞɟɧɨ ɛɵɥɨ ɫɵɝɪаɬɶ ɨɝɪɨɦɧɭɸ ɪɨɥɶ 
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ɜ ɨɫɜɨɟɧɢɢ ɨɛɲɢɪɧɟɣɲɟɝɨ ɪɟɝɢɨɧа. Ƚɭɛɟɪɧɫɤɢɣ ɝɨɪɨɞ ɩɨɥɭɱɢɥ ɧɨɜɵɣ 
ɢɦɩɭɥɶɫ ɞɥɹ ɫɜɨɟɝɨ ɪаɡɜɢɬɢɹ, ɤɨɝɞа ɛɭɪɧɨ ɫɬаɥа ɪаɡɜɢɜаɬɶɫɹ ɝɨɪɧɨ-
ɦɟɬаɥɥɭɪɝɢɱɟɫɤаɹ ɢ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧаɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɍɪаɥа. 

Ɋɨɫɬ ɷɤɨɧɨɦɢɤɢ ɤɪаɹ ɫɪаɡɭ ɠɟ ɩɨɫɬаɜɢɥ ɜɨɩɪɨɫ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɩɨɥɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɤаɞɪаɦɢ. 

12 ɫɟɧɬɹɛɪɹ 1876 ɝ. ɛɵɥɨ ɩɨɥɨɠɟɧɨ ɧаɱаɥɨ ɩɟɪɜɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɭɱɟɛɧɨɦɭ ɡаɜɟɞɟɧɢɸ: ɜ Пɟɪɦɢ ɩɨ ɢɧɢɰɢаɬɢɜɟ ɩаɪɨɯɨɞɱɢɤа Ʌɸɛɢɦɨɜа 
ɛɵɥɨ ɨɬɤɪɵɬɨ ɪɟаɥɶɧɨɟ ɭɱɢɥɢɳɟ, ɝɨɬɨɜɢɜɲɟɟ ɬɟɯɧɢɤɨɜ ɞɥɹ ɝɨɪɧɨɣ 
ɢ ɦɟɬаɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɟɩɭɬаɰɢɹ ɤɨɬɨɪɵɯ ɛɵɥа ɜɟɫɶɦа 
ɜɵɫɨɤа: ɨɧɢ ɭɫɩɟɲɧɨ ɪаɛɨɬаɥɢ ɩɨ ɜɫɟɦɭ ɍɪаɥɭ, ɜ ɋɢɛɢɪɢ ɢ ɞаɠɟ ɜ Ⱦɨ-
ɧɟɰɤɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ ɪаɣɨɧɟ. ɇɨ ɜɫɟ ɨɫɬɪɟɟ ɜ ɪɟɝɢɨɧɟ ɨɳɭɳаɥɫɹ ɧɟ-
ɞɨɫɬаɬɨɤ ɤаɞɪɨɜ ɫ ɜɵɫɲɢɦ ɨɛɪаɡɨɜаɧɢɟɦ. 

В 1910 ɝ. Пɟɪɦɫɤаɹ ɝɨɪɨɞɫɤаɹ ɞɭɦа ɩɨɞɝɨɬɨɜɢɥа ɞɨɤɥаɞɧɭɸ ɡаɩɢɫ-
ɤɭ ɨɛ ɨɬɤɪɵɬɢɢ ɜ ɝɨɪɨɞɟ Пɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬа ɢɦɟɧɢ ɢɦɩɟɪаɬɨ-
ɪа Аɥɟɤɫаɧɞɪа II. Пɪɟɞɩɨɥаɝаɥɨɫɶ ɜ ɢɧɫɬɢɬɭɬɟ ɢɦɟɬɶ ɬɪɢ ɨɬɞɟɥɟɧɢɹ: 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨ-ɥɟɫɧɨɟ, ɝɨɪɧɨɡаɜɨɞɫɤɨɟ ɢ ɦɟɯаɧɢɱɟɫɤɨɟ. 

Ɉɞɧаɤɨ ɥɢɲɶ ɜ 1916 ɝ. ɜ Пɟɪɦɢ ɨɬɤɪɵɥɨɫɶ ɨɬɞɟɥɟɧɢɟ Пɟɬɪɨɝɪаɞɫɤɨ-
ɝɨ ɭɧɢɜɟɪɫɢɬɟɬа, ɩɪɟɨɛɪаɡɨɜаɧɧɨɝɨ ɜ Пɟɪɦɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. В 1917 ɝ.  
ɜ ȿɤаɬɟɪɢɧɛɭɪɝɟ ɛɵɥ ɨɬɤɪɵɬ Ƚɨɪɧɵɣ ɢɧɫɬɢɬɭɬ, ɡаɬɟɦ ɧа ɍɪаɥɟ ɛɵɥɨ ɨɬ-
ɤɪɵɬɨ ɟɳɟ ɧɟɫɤɨɥɶɤɨ ɜɭɡɨɜ, ɧɨ Пɟɪɦɶ ɫɜɨɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа ɬɨɝɞа ɬаɤ 
ɢ ɧɟ ɩɨɥɭɱɢɥа. 

ɂ ɜɨɬ 18 ɢɸɥɹ 1953 ɝ. ɜɵɲɟɥ ɩɪɢɤаɡ ɨɛ ɨɬɤɪɵɬɢɢ ɜ Пɟɪɦɢ Ƚɨɪɧɨɝɨ 
ɢɧɫɬɢɬɭɬа (ПȽɂ) [4]. В ɝɨɪɨɞɟ ɨɬɤɪɵɥɨɫɶ ɩɨɥɧɨɦаɫɲɬаɛɧɨɟ ɜɵɫɲɟɟ 
ɬɟɯɧɢɱɟɫɤɨɟ ɭɱɟɛɧɨɟ ɡаɜɟɞɟɧɢɟ. ɂɫɩɨɥɧɟɧɢɟ ɨɛɹɡаɧɧɨɫɬɟɣ ɞɢɪɟɤɬɨɪа 
ПȽɂ ɛɵɥɨ ɜɨɡɥɨɠɟɧɨ ɧа Мɢɯаɢɥа ɇɢɤɨɥаɟɜɢɱа Ⱦɟɞɸɤɢɧа – ɜɵɞаɸɳɟ-
ɝɨɫɹ ɨɪɝаɧɢɡаɬɨɪа ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ. Ɉɧ ɛɵɥ ɩɟɪɜɵɦ ɪɟɤɬɨɪɨɦ  
ɢ Пɟɪɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬа, ɩɪɨɪаɛɨɬаɜɲɢɦ ɧа ɷɬɢɯ 
ɬɪɭɞɧɵɯ ɞɨɥɠɧɨɫɬɹɯ ɛɟɡ ɦаɥɨɝɨ 29 ɥɟɬ – ɞɨ ɤɨɧɰа ɠɢɡɧɢ, ɜɥɨɠɢɜɲɟɝɨ 
ɜɫɟ ɫɜɨɢ ɧɟɡаɭɪɹɞɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ, ɞɭɲɭ ɢ ɫɟɪɞɰɟ ɜ ɫɨɡɞаɧɢɟ ɨɞɧɨɝɨ ɢɡ 
ɤɪɭɩɧɟɣɲɢɯ ɜɭɡɨɜ ɧɟ ɬɨɥɶɤɨ ɍɪаɥа, ɧɨ ɢ Ɋɨɫɫɢɢ [3]. 

В ɛɭɞɭɳɟɦ ɧа ɤɨɦɩɥɟɤɫɟ ППɂ – ɞɟɬɢɳɟ М.ɇ. Ⱦɟɞɸɤɢɧа – ɩɨɹɜɢ-
ɥаɫɶ ɭɥɢɰа ɟɝɨ ɢɦɟɧɢ, ɢ ɨɧа ɧаɜɫɟɝɞа ɫɨɯɪаɧɢɬ ɩаɦɹɬɶ ɨɛ ɷɬɨɦ ɧаɫɬɨɹ-
ɳɟɦ ɱɟɥɨɜɟɤɟ. 

ПȽɂ ɫɬаɥ ɨɫɧɨɜɧɨɣ ɛаɡɨɣ ɛɭɞɭɳɟɝɨ Пɟɪɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ 
ɢɧɫɬɢɬɭɬа. Ɉɱɟɧɶ ɛɵɫɬɪɨ ɢɧɫɬɢɬɭɬ, ɡаɞɭɦаɧɧɵɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɝɨɪɧɵɯ 
ɢɧɠɟɧɟɪɨɜ, ɩɪɟɜɪаɳаɥɫɹ ɜ ɦɧɨɝɨɩɪɨɮɢɥɶɧɵɣ ɜɭɡ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨ-
ɬɪɟɛɧɨɫɬɹɦ Ɂаɩаɞɧɨɝɨ ɍɪаɥа. В 1959 ɝ. ɫɨɡɞаɟɬɫɹ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ 
ɮаɤɭɥɶɬɟɬ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɵɫɨɤɨɤɜаɥɢɮɢɰɢɪɨɜаɧ-
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ɧɵɯ ɫɩɟɰɢаɥɢɫɬɨɜ ɨɛɨɪɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɨɬɨɪɨɣ ɛɵɥа ɧаɫɵɳɟ-
ɧа Пɟɪɦɶ [2]. 

ɇɟ ɛɵɥɢ ɡаɛɵɬɵ ɤаɮɟɞɪɵ ɮɭɧɞаɦɟɧɬаɥɶɧɨɝɨ ɢ ɨɛɳɟɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. В 1953 ɝ. ɨɪɝаɧɢɡɨɜаɧɵ ɤаɮɟɞɪɵ ɜɵɫɲɟɣ ɦаɬɟɦаɬɢɤɢ, ɨɛɳɟɣ 
ɮɢɡɢɤɢ, ɨɛɳɟɣ ɯɢɦɢɢ, ɤаɮɟɞɪа ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ (ɡаɜɟ-
ɞɭɸɳɢɣ ɤаɮɟɞɪɨɣ ɢɧɠɟɧɟɪ А.К. Ƚаɦɩɟɪ, а ɫ 1958 ɝ. ɩɨ 1972 – ɞɨɰɟɧɬ 
Ƚ.А. Мɢɯаɣɥɨɜɫɤɢɣ), ɤаɮɟɞɪа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɡаɜ. ɤаɮɟɞɪɨɣ 
ɤаɧɞɢɞаɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧаɭɤ Ƚ.ɋ. Аɫɯɢɦɨɜ, а ɡаɬɟɦ – ɞɨɰɟɧɬ 
ȿ.ɂ. ɋɟɪɛɢɧа) [5, 6]. 

Ƚɟɨɪɝɢɣ Аɥɟɤɫɟɟɜɢɱ Мɢɯаɣɥɨɜɫɤɢɣ ɪɨɞɢɥɫɹ ɜ ɝ. Каɪɝɨɩɨɥɟ Аɪɯаɧ-
ɝɟɥɶɫɤɨɣ ɨɛɥаɫɬɢ, ɜ 1941 ɝ. ɨɤɨɧɱɢɥ Аɪɯаɧɝɟɥɶɫɤɢɣ ɥɟɫɨɬɟɯɧɢɱɟɫɤɢɣ 
ɢɧɫɬɢɬɭɬ. В Кɪаɫɧɭɸ Аɪɦɢɸ ɩɪɢɡɜаɧ ɜ ɢɸɥɟ 1941 ɝ. ɍɱаɫɬɜɨɜаɥ ɜ ɨɫɜɨ-
ɛɨɠɞɟɧɢɢ ɝɨɪɨɞɨɜ Каɥɢɧɢɧ, Ɋɠɟɜ, ɋɦɨɥɟɧɫɤ ɢ ɞɪ., ɛɵɥ ɬɹɠɟɥɨ ɪаɧɟɧ. 
Ɂа ɭɱаɫɬɢɟ ɜ ɛɨɟɜɵɯ ɞɟɣɫɬɜɢɹɯ ɛɵɥ ɧаɝɪаɠɞɟɧ ɨɪɞɟɧɨɦ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ 
ɜɨɣɧɵ I ɫɬɟɩɟɧɢ, ɞɜɭɦɹ ɦɟɞаɥɹɦɢ «Ɂа ɛɨɟɜɵɟ ɡаɫɥɭɝɢ», ɦɟɞаɥɶɸ «Ɂа ɩɨ-
ɛɟɞɭ ɧаɞ Ƚɟɪɦаɧɢɟɣ» ɢ ɞɪ. [7, 8]. 

 

Ƚ.А. Мɢɯаɣɥɨɜɫɤɢɣ  

Ɋаɛɨɬаɥ ɜ Пɟɪɦɫɤɨɦ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ ɫ 1955 ɝ., ɦɧɨɝɨ 
ɫɞɟɥаɥ ɞɥɹ ɭɤɪɟɩɥɟɧɢɹ ɦаɬɟɪɢаɥɶɧɨɣ ɛаɡɵ ɤаɮɟɞɪɵ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢ-
ɤɢ. Ƚɥаɜɧɵɦ ɞɥɹ Ƚɟɨɪɝɢɹ Аɥɟɤɫɟɟɜɢɱа ɛɵɥ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ, ɨɧ ɜɫɟɝɞа 
ɛɵɥ ɬɪɟɛɨɜаɬɟɥɶɧɵɦ ɢ ɤ ɫɟɛɟ, ɢ ɤ ɩɪɟɩɨɞаɜаɬɟɥɹɦ, ɢ ɤ ɫɬɭɞɟɧɬаɦ. 

Ɉɱɟɧɶ ɫɬɪɨɝɨ ɜɵɫɬɪаɢɜаɥ Ƚɟɨɪɝɢɣ Аɥɟɤɫɟɟɜɢɱ ɤаɞɪɨɜɭɸ ɩɨɥɢɬɢɤɭ 
ɧа ɤаɮɟɞɪɟ, ɫɱɢɬаɹ, ɱɬɨ ɩɪɟɩɨɞаɜаɬɶ ɞɢɫɰɢɩɥɢɧɵ ɤаɮɟɞɪɵ ɦɨɝɭɬ ɬɨɥɶɤɨ 
ɥɸɞɢ, ɢɦɟɸɳɢɟ ɫɬаɠ ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ 



 231 

ɩɨɞɞɟɪɠаɧɢɹ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɤɜаɥɢɮɢɤаɰɢɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɢɦ ɛɵɥа 
ɨɪɝаɧɢɡɨɜаɧа ɧаɭɱɧɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤаɹ ɪаɛɨɬа ɫɨɜɦɟɫɬɧɨ ɫ Пɟɪɦɫɤɢɦ 
ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ ɩɨ ɪаɡɪаɛɨɬɤɟ 
ɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɸ ɫɩɟɰɢаɥɶɧɨɝɨ ɧɟɫɬаɧɞаɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ. Ɋаɛɨɬаɹ 
ɫɨɜɦɟɫɬɧɨ ɫ ɜɟɞɭɳɢɦɢ ɤɨɧɫɬɪɭɤɬɨɪаɦɢ ɨɞɧɨɝɨ ɢɡ ɩɟɪɦɫɤɢɯ ɡаɜɨɞɨɜ, 
ɩɪɟɩɨɞаɜаɬɟɥɢ ɧа ɩɪаɤɬɢɤɟ ɨɬɲɥɢɮɨɜɵɜаɥɢ ɫɜɨɢ ɡɧаɧɢɹ ɩɨ ɪаɡɪаɛɨɬɤɟ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɧа ɢɡɞɟɥɢɟ – ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡаɞаɧɢɹ ɞɨ 
ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫа. ɂ ɷɬɨ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ, ɬаɤ ɤаɤ 
ɜ ɬɨɬ ɩɟɪɢɨɞ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɟ ɱɟɪɱɟɧɢɟ ɩɪɟɩɨɞаɜаɥɨɫɶ ɫɬɭɞɟɧɬаɦ 
ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɫɟɦɟɫɬɪɨɜ, ɢ ɭɱɟɛɧɵɟ ɡаɞаɧɢɹ [15], ɨɫɨɛɟɧɧɨ ɜ ɤɨɧɰɟ ɨɛɭ-
ɱɟɧɢɹ, ɛɵɥɢ ɫɮɨɪɦɢɪɨɜаɧɵ ɬаɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨ ɬɪɟɛɨɜаɥɢ ɨɬ ɫɬɭɞɟɧɬɨɜ 
ɧɟ ɬɨɥɶɤɨ ɩɪɨɫɬɵɯ ɦɵɫɥɢɬɟɥɶɧɵɯ ɨɩɟɪаɰɢɣ, ɧɨ ɢ аɧаɥɢɡа ɜɡаɢɦɨɫɜɹɡɟɣ, 
ɩɪɢɧɰɢɩɨɜ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ – ɜɵɩɨɥɧɟɧɢɹ 
ɞɨɫɬаɬɨɱɧɨ ɫɥɨɠɧɵɯ ɱɟɪɬɟɠɟɣ ɞɟɬаɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ (ɪɢɫ. 1, а, ɛ). 

Пɪɨɞɨɥɠаɥ ɬɪаɞɢɰɢɢ, ɡаɥɨɠɟɧɧɵɟ Ƚɟɨɪɝɢɟɦ Аɥɟɤɫɟɟɜɢɱɟɦ, ɢ ɧɨ-
ɜɵɣ ɡаɜɟɞɭɸɳɢɣ ɤаɮɟɞɪɨɣ ɩɪɨɮɟɫɫɨɪ Ʌɟɨɧɢɞ Ȼɨɪɢɫɨɜɢɱ Ȼɟɥɨɧɨɝɨɜ. 

В 1977 ɝ. ɛɵɥɢ ɨɛɴɟɞɢɧɟɧɵ ɤаɮɟɞɪɵ «Маɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɟ ɱɟɪɱɟ-
ɧɢɟ» ɢ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ɜ ɤаɮɟɞɪɭ «ɂɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа». 

В 1978 ɝ. ɤаɮɟɞɪɭ ɜɨɡɝɥаɜɢɥ ɦɨɥɨɞɨɣ ɤаɧɞɢɞаɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧаɭɤ 
ɇɢɤɨɥаɣ ɇɢɤɨɥаɟɜɢɱ Ƚɪɢɝɨɪɶɟɜ [9]. В ɷɬɨ ɜɪɟɦɹ ɧа ɤаɮɟɞɪɟ ɩɪɨɢɫɯɨɞɢɥ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɫɦɟɧɵ ɩɨɤɨɥɟɧɢɣ. Ɂаɞаɱɭ ɫɨɯɪаɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨɝɨ ɭɪɨɜɧɹ Ƚɪɢɝɨɪɶɟɜ ɪɟɲаɟɬ, ɢɫɩɨɥɶɡɭɹ ɨɩɵɬ ɫɬаɪɲɟɝɨ ɩɨɤɨɥɟ-
ɧɢɹ. Мɨɥɨɞɵɟ ɩɪɟɩɨɞаɜаɬɟɥɢ ɩɪɢɝɥаɲаɥɢɫɶ ɧа ɥɟɤɰɢɢ ɜɟɞɭɳɢɯ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɣ, ɞɥɹ ɧɢɯ ɛɵɥɢ ɨɪɝаɧɢɡɨɜаɧɵ ɡаɧɹɬɢɹ, ɧа ɤɨɬɨɪɵɯ ɪаɫɫɦаɬɪɢ-
ɜаɥɢɫɶ ɧаɢɛɨɥɟɟ ɫɥɨɠɧɵɟ ɬɟɦɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɪаɡɛɢɪаɥɢɫɶ ɞɨɦаɲɧɢɟ 
ɡаɞаɧɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɦɨɥɨɞɵɦɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɩɨɥɧɨɫɬɶɸ ɡа ɜɟɫɶ 
ɤɭɪɫ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɨɞɧɨɦɭ ɢɡ ɫɬɭɞɟɧɱɟɫɤɢɯ ɜаɪɢаɧɬɨɜ. Ɋаɛɨɬɵ ɪаɡɛɢɪа-
ɥɢɫɶ ɤаɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪаɜɢɥɶɧɨɫɬɢ, ɬаɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɟɬɨɞɢɤɢ 
ɨɰɟɧɤɢ ɪаɛɨɬ. В ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɇɢɤɨɥаɣ ɇɢɤɨɥаɟɜɢɱ ɜ ɤаɱɟɫɬɜɟ аɤɬɢ-
ɜаɰɢɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɨɡɧаɜаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɪаɫɫɦаɬ-
ɪɢɜаɥ ɬаɤɠɟ ɩɪɨɟɤɬɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ [13, 14]. ɋɬɭɞɟɧɱɟɫɤаɹ ɝɪɭɩɩа ɧа ɬɟ-
ɦаɯ «Эɫɤɢɡɢɪɨɜаɧɢɟ» ɢ «Ⱦɟɬаɥɢɪɨɜаɧɢɟ» ɪаɡɛɢɜаɥаɫɶ ɧа ɤɨɦаɧɞɵ ɩɨ  
4–5 ɱɟɥɨɜɟɤ, ɢɦɟɸɳɢɯ ɨɞɧɨ ɡаɞаɧɢɟ ɢɥɢ ɜ ɜɢɞɟ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠа, ɢɥɢ 
ɜ ɜɢɞɟ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ, ɧаɩɪɢɦɟɪ ɧаɫɨɫа. В ɞаɥɶɧɟɣɲɢɦ ɫɬɭɞɟɧɬɵ ɩɪɟɞ-
ɫɬаɜɥɹɥɢ ɪɟɡɭɥɶɬаɬɵ ɫɜɨɟɣ ɫɨɜɦɟɫɬɧɨɣ ɤɨɥɥɟɤɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍаɤаɹ ɨɪɝаɧɢɡаɰɢɹ ɭɱɟɛɧɵɯ ɡаɧɹɬɢɣ ɩɨɡɜɨɥɹɥа ɩɨɜɵɫɢɬɶ ɩɪɨɮɟɫ-
ɫɢɨɧаɥɶɧɵɣ ɭɪɨɜɟɧɶ ɛɭɞɭɳɢɯ ɜɵɩɭɫɤɧɢɤɨɜ ɢ ɜ ɧаɫɬɨɹɳɢɟ ɜɪɟɦɹ ɹɜɥɹ-
ɟɬɫɹ аɤɬɭаɥɶɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ. 
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Ɋɢɫ. 1. Пɪɢɦɟɪɵ ɡаɞаɧɢɣ: 
а – ɜɵɩɨɥɧɟɧɢɟ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠа ɩɨ ɱɟɪɬɟɠаɦ ɞɟɬаɥɟɣ; 

ɛ – ɜɵɩɨɥɧɟɧɢɟ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠа ɩɨ ɦɨɞɟɥɢ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ 

ɋ ɧɨɹɛɪɹ 1983 ɝ. ɤаɮɟɞɪɨɣ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɫɬаɥ ɡаɜɟɞɨɜаɬɶ 
Ваɥɟɪɢɣ Аɥɟɤɫɟɟɜɢɱ Ʌаɥɟɬɢɧ, ɞɨ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɜɨɡɝɥаɜɥɹɜɲɢɣ ɜ ɬɟɱɟ-
ɧɢɟ ɞɟɜɹɬɢ ɥɟɬ ɮаɤɭɥɶɬɟɬ аɜɢаɞɜɢɝаɬɟɥɟɣ [7]. В ɷɬɨɬ ɩɟɪɢɨɞ ɮаɤɭɥɶɬɟɬ 
ɜɵɲɟɥ ɧа ɩɟɪɟɞɨɜɵɟ ɪɭɛɟɠɢ, ɫɬаɥ ɨɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɜ ɢɧɫɬɢɬɭɬɟ. Пɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ В.А. Ʌаɥɟɬɢɧа ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɟɪɟɟɡɞ ɮаɤɭɥɶɬɟɬа 
ɜɫɥɟɞ ɡа ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦ ɮаɤɭɥɶɬɟɬɨɦ ɡа Каɦɭ, ɝɞɟ ɩɪɢɲɥɨɫɶ ɩɪɨ-
ɜɟɫɬɢ ɛɨɥɶɲɭɸ ɪаɛɨɬɭ ɩɨ ɨɫɜɨɟɧɢɸ ɨɬɜɟɞɟɧɧɨɝɨ ɟɦɭ ɤɨɪɩɭɫа. ɇа ɮа-
ɤɭɥɶɬɟɬɟ ɛɵɥа ɫɨɡɞаɧа ɯɨɪɨɲаɹ ɥаɛɨɪаɬɨɪɧаɹ ɛаɡа. Пɪɢ ɷɬɨɦ ɨɞɧɨɣ ɢɡ 
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ɨɬɥɢɱɢɬɟɥɶɧɵɯ ɱɟɪɬ ɮаɤɭɥɶɬɟɬа ɹɜɥɹɥаɫɶ ɟɝɨ «ɫɩɨɪɬɢɜɧɨɫɬɶ». Ваɥɟɪɢɣ 
Аɥɟɤɫɟɟɜɢɱ, ɫаɦ ɦаɫɬɟɪ ɫɩɨɪɬа, ɩɪɟɤɪаɫɧɨ ɩɪɨɩаɝаɧɞɢɪɨɜаɥ ɫɩɨɪɬ ɫɪɟɞɢ 
ɫɬɭɞɟɧɬɨɜ ɫɜɨɟɝɨ ɮаɤɭɥɶɬɟɬа. Пɨ ɢɧɢɰɢаɬɢɜɟ В.А. Ʌаɥɟɬɢɧа, ɛɥаɝɨɞаɪɹ 
ɟɝɨ ɨɪɝаɧɢɡаɬɨɪɫɤɢɦ ɫɩɨɫɨɛɧɨɫɬɹɦ, ɧа ɤɨɦɩɥɟɤɫɟ ɛɵɥ ɫɨɨɪɭɠɟɧ ɪɹɞ 
ɫɩɨɪɬɢɜɧɵɯ ɩɥɨɳаɞɨɤ. Пɪɢ ɟɝɨ аɤɬɢɜɧɨɦ ɭɱаɫɬɢɢ ɛɵɥа ɩɨɫɬɪɨɟɧа ɥɵ-
ɠɟɪɨɥɥɟɪɧаɹ ɬɪаɫɫа, ɨɛɨɪɭɞɨɜаɧа ɥɵɠɧɹ ɫ ɨɫɜɟɳɟɧɢɟɦ. ɂ, ɛɭɞɭɱɢ ɡаɜɟ-
ɞɭɸɳɢɦ ɤаɮɟɞɪɨɣ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɨɧ «ɜɨɜɥɟɤаɥ» ɫɨɬɪɭɞɧɢɤɨɜ 
ɤаɮɟɞɪɵ ɜɨ ɜɫɟɜɨɡɦɨɠɧɵɟ ɫɩɨɪɬɢɜɧɵɟ ɫɨɫɬɹɡаɧɢɹ. 
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ɂɦɟɹ ɬаɤɨɣ ɛɨɥɶɲɨɣ ɨɩɵɬ ɪɭɤɨɜɨɞɫɬɜа ɤɨɥɥɟɤɬɢɜɨɦ ɢ ɛɥаɝɨɞаɪɹ 
ɫɜɨɢɦ ɨɪɝаɧɢɡаɬɨɪɫɤɢɦ ɫɩɨɫɨɛɧɨɫɬɹɦ Ваɥɟɪɢɣ Аɥɟɤɫɟɟɜɢɱ ɩɪаɤɬɢɱɟɫɤɢ 
ɫɨɡɞаɥ ɧɨɜɭɸ ɤаɮɟɞɪɭ, ɫ ɧɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɫ ɧɨɜɵɦ ɡаɞаɱаɦɢ, ɫ ɧɨɜɨɣ 
ɦаɬɟɪɢаɥɶɧɨɣ ɛаɡɨɣ, ɫ ɧɨɜɵɦ ɢɦɢɞɠɟɦ. ɂɫɩɨɥɶɡɭɹ ɞɟɦɨɤɪаɬɢɱɟɫɤɢɣ 
ɫɬɢɥɶ ɪɭɤɨɜɨɞɫɬɜа, ɫɨɡɞаɜаɹ аɬɦɨɫɮɟɪɭ ɬɨɜаɪɢɳɟɫɬɜа ɢ ɞɟɥɨɜɨɝɨ ɫɨ-
ɬɪɭɞɧɢɱɟɫɬɜа, ɨɧ ɜɫɟɯ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɩɨɞɤɥɸɱɢɥ ɤ ɨɪɝаɧɢɡаɰɢɢ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɤаɮɟɞɪɵ, ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɞɟɪɠаɧɢɹ ɟɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɨɜаɥɨ ɪаɡɜɢɬɢɸ ɭ ɧɢɯ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɢ ɢɧɢɰɢаɬɢɜɵ. 

ɋɨɡɞаɜаɹ ɭɫɥɨɜɢɹ ɞɥɹ ɤɨɦɮɨɪɬɧɨɣ ɤɨɦаɧɞɧɨɣ ɪаɛɨɬɵ ɫɨɬɪɭɞɧɢ-
ɤɨɜ, Ваɥɟɪɢɣ Аɥɟɤɫɟɟɜɢɱ ɨɛɟɫɩɟɱɢɜаɥ ɪɟɲɟɧɢɟ ɡаɞаɱɢ ɨ ɧɨɜɨɦ ɫɨɜɪɟ-
ɦɟɧɧɨɦ ɦɟɬɨɞɢɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ ɤаɮɟɞɪɵ, ɨ ɜɤɥɸɱɟɧɢɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪаɮɢɤɢ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. ɇа ɤаɮɟɞɪɟ ɨɬɤɪɵɜаɥɢɫɶ ɞɜа ɤɨɦɩɶɸɬɟɪ-
ɧɵɯ ɤɥаɫɫа, ɜ ɪаɦɤаɯ ɎПК ɩɪɨɜɨɞɢɥɢɫɶ ɤɭɪɫɵ ɩɨ ɨɛɭɱɟɧɢɸ ɜɫɟɯ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɣ ɝɪаɮɢɱɟɫɤɢɦ ɩаɤɟɬаɦ AutoCAD ɢ КɈМПАɋ. 

Пɨɡɞɧɟɟ ɤ ɤаɮɟɞɪɟ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɛɵɥа ɩɪɢɫɨɟɞɢɧɟɧа ɤа-
ɮɟɞɪа ɞɢɡаɣɧа. ɇаɡɜаɧɢɟɦ ɤаɮɟɞɪɵ ɫɬаɥɨ «Ⱦɢɡаɣɧ, ɝɪаɮɢɤа ɢ ɧаɱɟɪɬа-
ɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ». 

ɋɬаɥɢ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɜɭɡɨɜɫɤɢɟ ɢ ɨɛɥаɫɬɧɵɟ ɫɬɭɞɟɧɱɟɫɤɢɟ 
ɨɥɢɦɩɢаɞɵ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɢɧɠɟɧɟɪɧɨɣ, а ɡаɬɟɦ ɢ ɤɨɦ-
ɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ. Кɨɦаɧɞɵ ɫɬɭɞɟɧɬɨɜ ɜɭɡа ɫɬаɧɨɜɹɬɫɹ ɭɱаɫɬɧɢɤаɦɢ 
ɢ ɩɪɢɡɟɪаɦɢ ɜɫɟɪɨɫɫɢɣɫɤɢɯ ɨɥɢɦɩɢаɞ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ ɢ ɤɨɦɩɶ-
ɸɬɟɪɧɨɦɭ ɦɨɞɟɥɢɪɨɜаɧɢɸ. 

Ȼɵɥɨ ɢɡɞаɧɨ ɛɨɥɟɟ 100 ɧаɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɪаɛɨɬ [10, 11, 12]. 
ɋɬаɥɢ ɢɡɞаɜаɬɶɫɹ ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ ɩɨɞ ɝɪɢɮɨɦ ɍМɈ Мɢɧɢɫɬɟɪɫɬɜа ɨɛ-
ɪаɡɨɜаɧɢɹ ɊɎ (ɪɢɫ. 2). 

 

Ɋɢɫ. 2. ɍɱɟɛɧɵɟ ɩɨɫɨɛɢɹ 
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В 2005 ɝ. ɩɪɨɜɨɞɢɬɫɹ ɜɫɟɪɨɫɫɢɣɫɤɨɟ ɫɨɜɟɳаɧɢɟ ɡаɜɟɞɭɸɳɢɯ ɤа-
ɮɟɞɪаɦɢ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ɜɭɡɨɜ ɊɎ, ɜ ɪаɦɤаɯ ɤɨɬɨɪɨɝɨ ɩɪɨɯɨɞɢɬ 
ɜɫɟɪɨɫɫɢɣɫɤаɹ ɤɨɧɮɟɪɟɧɰɢɹ ɩɨ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɜ ɜɵɫɲɟɦ ɩɪɨ-
ɮɟɫɫɢɨɧаɥɶɧɨɦ ɨɛɪаɡɨɜаɧɢɢ. 

Ɂа ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ В.А. Ʌаɥɟɬɢɧ ɧаɝɪаɠɞɟɧ ɨɪɞɟɧɨɦ «Ɂɧаɤ Пɨ-
ɱɟɬа», ɢɦɟɟɬ ɩɹɬɶ ɡɧаɤɨɜ «ɍɞаɪɧɢɤ ɩɹɬɢɥɟɬɤɢ», «Пɨɛɟɞɢɬɟɥɶ ɫɨɰɫɨɪɟɜ-
ɧɨɜаɧɢɹ», «Ɂаɫɥɭɠɟɧɧɵɣ ɪаɛɨɬɧɢɤ ɜɵɫɲɟɣ ɲɤɨɥɵ», ɛɪɨɧɡɨɜɭɸ ɦɟɞаɥɶ 
ВȾɇɏ, ɝɪаɦɨɬɵ ɪаɣɨɧа, ɝɨɪɨɞа. 

Мɨɠɧɨ ɨɬɦɟɬɢɬɶ ɢ ɬɨ, ɫ ɤаɤɢɦ ɩɨɧɢɦаɧɢɟɦ ɨɧ ɨɬɧɨɫɢɥɫɹ ɤ ɜɨɫ-
ɩɢɬаɧɢɸ ɢ ɫɬаɧɨɜɥɟɧɢɸ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɫɨɡɞаɜаɹ ɢɦ ɦаɤɫɢɦɭɦ ɧɟ-
ɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɭɫɩɟɲɧɨɣ ɧаɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɡаɳɢɬɵ 
ɞɢɫɫɟɪɬаɰɢɣ. ɋɨɫɬɨɹɥɢɫɶ ɢ ɡаɳɢɬɵ ɤаɧɞɢɞаɬɫɤɨɣ ɢ ɞɨɤɬɨɪɫɤɨɣ ɞɢɫ-
ɫɟɪɬаɰɢɣ ɂɪɢɧɵ Ⱦɦɢɬɪɢɟɜɧɵ ɋɬɨɥɛɨɜɨɣ, ɧɵɧɟ ɩɪɨɮɟɫɫɨɪа, ɡаɜɟɞɭɸ-
ɳɟɣ ɤаɮɟɞɪɨɣ ȾȽɇȽ.  

ɇɨ ɷɬɨ ɭɠɟ ɫɨɜɪɟɦɟɧɧаɹ ɢɫɬɨɪɢɹ. 
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Ɉ ɉɊɈɎȿɋɋИɈɇАɅɖɇɕɏ ɄɈɆɉȿɌȿɇɐИəɏ  

ȼ ɉɊȿɉɈȾАȼАɇИИ ɇАɑȿɊɌАɌȿɅɖɇɈɃ ȽȿɈɆȿɌɊИИ 

Ⱦɦɢɬɪɢɟɜɚ Иɥɶɡɢɧɚ Ɇɢɯɚɣɥɨɜɧɚ 

Ɇɵɬɢщɢɧɫɤɢɣ ɮɢɥɢɚɥ Ɇɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ  

ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, Ɇɨɫɤɜɚ  

Иɜɚɧɨɜ Ƚɟɧɧɚɞɢɣ ɋɟɪɝɟɟɜɢɱ 

Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  
ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, Ɇɨɫɤɜɚ 

ɋɬаɬɶɹ ɩɨɫɜɹɳɟɧа ɨɛɨɫɧɨɜаɧɢɸ ɜɧɭɬɪɢɩɪɟɞɦɟɬɧɵɯ ɢ ɦɟɠɩɪɟɞɦɟɬɧɵɯ ɤɨɦɩɟ-
ɬɟɧɰɢɣ ɜ ɩɪɟɩɨɞаɜаɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Вɧɭɬɪɢɩɪɟɞɦɟɬɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɛаɡɢɪɭɸɬɫɹ ɧа ɫɨɱɟɬаɧɢɢ ɝɪаɮɢɱɟɫɤɢɯ ɢ аɧаɥɢɬɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɡаɞаɱ, ɱɬɨ ɫɥɟɞɭɟɬ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɩɪɢɧɰɢɩа ɞɜɨɣɫɬɜɟɧɧɨɫɬɢ. ɇаɱɟɪɬаɬɟɥɶɧаɹ 
ɝɟɨɦɟɬɪɢɹ ɩɪɢ ɪаɫɲɢɪɟɧɢɢ ɟɟ ɩɪɟɞɦɟɬа ɮɨɪɦаɦɢ ɦɧɨɝɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɫɩɨɫɨɛ-
ɧа ɨɛɟɫɩɟɱɢɬɶ ɪɹɞ ɫɦɟɠɧɵɯ ɪаɡɞɟɥɨɜ ɤɭɪɫа ɜɵɫɲɟɣ ɦаɬɟɦаɬɢɤɢ. Эɬɨɬ ɬɟɡɢɫ ɩɨɞɬɜɟɪ-
ɠɞаɟɬɫɹ ɪаɫɫɦɨɬɪɟɧɢɟɦ ɤɨɧɤɪɟɬɧɵɯ ɡаɞаɱ ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ ɢ ɝɟɨɦɟɬɪɢɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɥɢɧɟɣɧаɹ аɥɝɟɛɪа, ɦɧɨɝɨɦɟɪɧɨɟ 
ɩɪɨɫɬɪаɧɫɬɜɨ, ɩɪɢɧɰɢɩ ɞɜɨɣɫɬɜɟɧɧɨɫɬɢ, ɜɧɭɬɪɢɩɪɟɞɦɟɬɧɵɟ ɢ ɦɟɠɩɪɟɞɦɟɬɧɵɟ ɤɨɦɩɟ-
ɬɟɧɰɢɢ. 
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The article is devoted to justify the intra-subject and inter-subject competences in the 
teaching of descriptive geometry. The intra-subject competences based on a combination of 
graphical and analytical methods to solve geometric problems, which follows from the 
known principle of duality. Descriptive geometry is able to provide the adjacent sections of 
higher mathematics, if her expand by the forms of the multidimensional space. This thesis is 
confirmed by the consideration of specific problems of linear algebra and geometry.  
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Мɟɬɨɞɢɤа ɢ ɩɪаɤɬɢɤа ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧ-
ɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ ɪɟаɥɢɡɨɜɵ-
ɜаɬɶɫɹ ɜ ɪаɦɤаɯ ɜɧɟɞɪɟɧɢɹ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞ-
ɯɨɞа «ɤаɤ ɤɥɸɱɟɜɨɝɨ ɷɥɟɦɟɧɬа ɧɨɜɢɡɧɵ ɢ ɝɥаɜɧɨɝɨ ɩɪɢɧɰɢɩа ɩɪɨɟɤɬɢ-
ɪɨɜаɧɢɹ ȽɈɋ ВПɈ» [1]. ȿɝɨ ɪɟаɥɶɧɨɟ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɟɩɨɞаɜаɧɢɟ 



 238 

ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ (ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟ-
ɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа) ɜɨɡɦɨɠɧɨ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɬɨɥɶɤɨ ɩɪɢ 
ɭɫɥɨɜɢɢ ɬɪаɧɫɮɨɪɦаɰɢɢ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɢɧɠɟɧɟɪ-
ɧɭɸ [3]. В ɷɬɨɦ ɫɥɭɱаɟ ɨɛɴɟɦ ɢ ɝɥɭɛɢɧа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡɧаɧɢɣ ɩɨɡɜɨɥɹɬ 
ɫɬɭɞɟɧɬаɦ ɩɨɥɧɨɰɟɧɧɨ ɢɡɭɱɢɬɶ ɧɟ ɬɨɥɶɤɨ ɤɭɪɫɵ ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɦɩɶɸ-
ɬɟɪɧɨɣ ɝɪаɮɢɤɢ, ɧɨ ɢ ɫɦɟɠɧɵɟ ɪаɡɞɟɥɵ ɤɭɪɫа ɜɵɫɲɟɣ ɦаɬɟɦаɬɢɤɢ. 

Ɍаɤаɹ ɦɨɞɟɪɧɢɡаɰɢɹ ɤɭɪɫа (ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ) ɨɛɟɫɩɟɱɢɬ, 
ɩɨ ɧаɲɟɦɭ ɦɧɟɧɢɸ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɨ-
ɫɥɟɞɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ (ɋАПɊ, ɦаɬɟɦаɬɢɱɟ-
ɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ ɞɪ.). Эɬɨ ɦɨɠɧɨ ɪɟаɥɢɡɨɜаɬɶ ɡа ɫɱɟɬ: 

1) ɭɫɢɥɟɧɢɹ ɜɧɭɬɪиɩɪеɞɦеɬɧыɯ ɤɨɦɩеɬеɧциɣ ɜ ɜɢɞɟ ɪаɰɢɨɧаɥɶ-
ɧɨɝɨ ɫɨɱɟɬаɧɢɹ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ аɧаɥɢɬɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ, ɬ.ɟ. ɨɬɤаɡа ɨɬ ɞɨɝɦаɬɢɱɟɫɤɨɝɨ ɩɨɧɢɦаɧɢɹ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɫɭɝɭɛɨ ɝɪаɮɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ; 

2) ɭɫɬаɧɨɜɥɟɧɢɹ ɦеɠɞиɫциɩɥиɧаɪɧыɯ ɤɨɦɩеɬеɧциɣ ɧа ɛаɡɟ ɪаɫ-
ɲɢɪɟɧɢɹ ɩɪɟɞɦɟɬа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɦɧɨɝɨɦɟɪɧɵɦɢ ɮɨɪɦаɦɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜаɧɢɟ ɬɟɡɢɫа ɨɛ ɭɫɢɥɟɧɢɢ ɜɧɭɬɪɢɩɪɟɞɦɟɬ-
ɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɟɩɨɞаɜаɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɞаɧɨ ɜ ɧа-
ɲɟɣ ɫɬаɬɶɟ [4]. Ɂɞɟɫɶ ɩɨɤаɡаɧɨ ɧаɝɥɹɞɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɦɧɨɝɨɦɟɪɧɨɝɨ 
ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɞаɧɨ ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɢ аɧаɥɢɬɢɱɟɫɤɨɟ ɨɩɢ-
ɫаɧɢɟ ɟɝɨ ɥɢɧɟɣɧɵɯ ɮɨɪɦ, ɩɨɞɫɱɟɬɨɦ ɢɯ ɩаɪаɦɟɬɪɨɜ ɜɵɹɜɥɟɧа ɢɯ ɫɢɦ-
ɦɟɬɪɢɱɧɨɫɬɶ. ɋɭɳɟɫɬɜɨɜаɧɢɟ ɞɜɨɣɫɬɜɟɧɧɵɯ ɩаɪ ɥɢɧɟɣɧɵɯ ɮɨɪɦ ɨɛɴɹɫ-
ɧɹɟɬ ɞɢаɥɟɤɬɢɱɟɫɤɨɟ ɟɞɢɧɫɬɜɨ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ аɧаɥɢɬɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ 
ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ. 

Эɬɨ ɟɞɢɧɫɬɜɨ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɧа ɩɪɢɦɟɪаɯ: 
♦ ɡаɞаɧɢɹ (ɢɡɨɛɪаɠɟɧɢɹ) ɥɢɧɟɣɧɵɯ ɮɨɪɦ ɱаɫɬɧɨɝɨ ɢ ɨɛɳɟɝɨ 

ɩɨɥɨɠɟɧɢɹ ɧа ɨɛɨɛɳɟɧɧɨɦ ɱɟɪɬɟɠɟ Мɨɧɠа ɩɪɨɟɤɰɢɹɦɢ ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɢɯ ɧɟɡаɜɢɫɢɦɵɯ ɬɨɱɟɤ; 

♦ ɪɟɲɟɧɢɹ ɡаɞаɱ ɧа ɩɪɢɧаɞɥɟɠɧɨɫɬɶ ɢ ɩɟɪɟɫɟɱɟɧɢɟ. 
Ɍɟɡɢɫ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɭɫɬаɧɨɜɥɟɧɢɹ ɦɟɠɞɢɫ-

ɰɢɩɥɢɧаɪɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɧа ɩɨɤаɡɟ ɟɞɢɧɫɬɜа ɩɪɟɞ-
ɦɟɬа ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ ɢ ɦɧɨɝɨɦɟɪɧɨɣ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɧа 
ɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɩɪɢɦɟɪаɯ. 

Пɭɫɬɶ ɧа ɱɟɪɬɟɠɟ Мɨɧɠа ɞаɧɵ ɬɪɢ ɩɥɨɫɤɨɫɬɢ ɨɛɳɟɝɨ ɩɨɥɨɠɟɧɢɹ 
, Δ, Ƚ. Ɍɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɢɯ ɨɛɳɭɸ ɬɨɱɤɭ К. 

Каɤ ɩɪаɜɢɥɨ, ɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɷɬа ɡаɞаɱа ɪɟɲаɟɬɫɹ 
ɜ ɬаɤɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ: 

♦ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ l ɩɟɪɟɫɟɱɟɧɢɹ ɩɥɨɫɤɨɫɬɟɣ  ɢ Δ; 
♦ ɫɬɪɨɢɬɫɹ ɢɫɤɨɦаɹ ɬɨɱɤа K ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ l ɢ ɩɥɨɫɤɨɫɬɢ Ƚ. 



 239 

ɇа ɹɡɵɤɟ ɥɢɧɟɣɧɨɣ аɥɝɟɛɪɵ ɷɬа ɡаɞаɱа ɫɜɨɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɫɢɫɬɟ-
ɦɵ ɬɪɟɯ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɩɥɨɫɤɨɫɬɟɣ , Δ, Ƚ ɫ ɬɪɟɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ: 

 

Ɉɧа ɪɟɲаɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɝɨ ɢɫɤɥɸɱɟɧɢɹ ɧɟɢɡɜɟɫɬ-
ɧɵɯ. ɇаɩɪɢɦɟɪ, ɭɦɧɨɠɢɜ ɩɟɪɜɨɟ ɭɪаɜɧɟɧɢɟ ɧа ɱɢɫɥɨ ɢ ɫɥɨɠɢɜ ɫɨ ɜɬɨɪɵɦ 
ɭɪаɜɧɟɧɢɟɦ, ɩɨɥɭɱаɟɦ ɧɨɜɨɟ ɭɪаɜɧɟɧɢɟ ɨɬ ɞɜɭɯ ɧɟɢɡɜɟɫɬɧɵɯ x ɢ y: 

          
(2)

  

Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɷɬɨ ɨɡɧаɱаɟɬ, ɱɬɨ ɜ ɩɭɱɤɟ ɩɥɨɫɤɨɫɬɟɣ, ɡаɞаɧɧɨɦ 
ɨɫɶɸ, ɜɵɛɪаɧа ɝɨɪɢɡɨɧɬаɥɶɧɨ ɩɪɨɟɰɢɪɭɸɳаɹ ɩɥɨɫɤɨɫɬɶ Ɏ, ɨɩɪɟɞɟɥɹɟ-
ɦаɹ ɭɪаɜɧɟɧɢɟɦ (4). 

Ɉɬɫɸɞа ɫɥɟɞɭɟɬ ɪаɰɢɨɧаɥɶɧɵɣ аɥɝɨɪɢɬɦ ɝɪаɮɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 
ɞаɧɧɨɣ ɡаɞаɱɢ: 

♦ ɨɞɧɭ ɢɡ ɡаɞаɧɧɵɯ ɩɥɨɫɤɨɫɬɟɣ , ɢɫɩɨɥɶɡɭɹ ɤаɤɨɟ-ɥɢɛɨ ɩɪɟɨɛ-

ɪаɡɨɜаɧɢɟ, ɧаɩɪɢɦɟɪ ɡаɦɟɧɭ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɤɰɢɣ, ɩɪɟɨɛɪаɡɭɟɦ ɜ ɩɪɨɟ-
ɰɢɪɭɸɳɭɸ; 

♦ ɜ ɩɪɟɨɛɪаɡɨɜаɧɧɨɣ ɫɢɫɬɟɦɟ ɫɬɪɨɢɦ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɟ-
ɰɢɪɭɸɳɟɣ ɩɥɨɫɤɨɫɬɢ ɫ ɩɥɨɫɤɨɫɬɹɦɢ ɨɛɳɟɝɨ ɩɨɥɨɠɟɧɢɹ; 

♦ ɫɬɪɨɢɦ ɬɨɱɤɭ ɢ ɨɛɪаɬɧɵɦ ɩɪɟɨɛɪаɡɨɜаɧɢɟɦ ɧаɯɨɞɢɦ ɢɫɤɨɦɭɸ 
ɬɨɱɤɭ K ɜ ɢɫɯɨɞɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ. 

В ɤаɱɟɫɬɜɟ ɜɬɨɪɨɝɨ ɩɪɢɦɟɪа ɪаɫɫɦɨɬɪɢɦ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɱɟɬɵ-
ɪɟɯ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɱɟɬɵɪɶɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ. 

Ⱦаɧа ɫɢɫɬɟɦа ɱɟɬɵɪɟɯ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɱɟɬɵɪɶɦɹ ɧɟɢɡɜɟɫɬ-
ɧɵɦɢ x, y, z, t: 

                            

(3)

  

ɬ.ɟ. ɢɦɟɟɦ ɱɟɬɵɪɟ 3-ɩɥɨɫɤɨɫɬɢ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. Ɉɧɢ ɩɟɪɟ-
ɫɟɤаɸɬɫɹ ɜ ɨɞɧɨɣ ɬɨɱɤɟ K, ɟɫɥɢ ɫɢɫɬɟɦа (3) ɫɨɜɦɟɫɬɧа. 

ȿɫɥɢ ɛɨɥɶɲɢɧɫɬɜɨ ɫɬɭɞɟɧɬɨɜ ɩɪɟɤɪаɫɧɨ ɩɨɧɢɦаɸɬ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɣ ɫɦɵɫɥ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ ɨɬ ɞɜɭɯ (x, y) ɢ ɬɪɟɯ (x, y, z) ɧɟɢɡɜɟɫɬ-
ɧɵɯ, ɬɨ ɥɢɧɟɣɧɨɟ ɭɪаɜɧɟɧɢɟ ɨɬ ɱɟɬɵɪɟɯ ɢ ɛɨɥɟɟ ɧɟɢɡɜɟɫɬɧɵɯ ɫɬаɜɢɬ ɢɯ 
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ɜ ɬɭɩɢɤ. ɇа ɤаɮɟɞɪɟ ɜɵɫɲɟɣ ɦаɬɟɦаɬɢɤɢ ɢɯ ɭɱаɬ ɪеɲаɬɶ ɫɢɫɬɟɦɵ ɥɢ-
ɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ, ɧɨ ɧɟ ɨɛɴɹɫɧɹɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥа ɭɪаɜɧɟ-
ɧɢɹ, ɫɢɫɬɟɦ ɭɪаɜɧɟɧɢɣ, ɭɫɥɨɜɢɣ ɢɯ ɫɨɜɦɟɫɬɧɨɫɬɢ ɢ ɬ.ɞ. Эɬɨ ɠɟ ɜ ɩɨɥɧɨɣ 
ɦɟɪɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɟɩɨɞаɜаɧɢɸ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪаɥɶɧɨɝɨ 
ɢɫɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɣ ɦɧɨɝɢɯ (ɛɨɥɟɟ ɞɜɭɯ) ɩɟɪɟɦɟɧɧɵɯ, а ɬаɤɠɟ ɞɪɭɝɢɯ 
ɪаɡɞɟɥɨɜ ɜɵɫɲɟɣ ɦаɬɟɦаɬɢɤɢ (ɦаɬɟɦаɬɢɱɟɫɤɨɟ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ, ɪɟ-
ɲɟɧɢɹ ɨɩɬɢɦɢɡаɰɢɨɧɧɵɯ ɡаɞаɱ ɢ ɬ.ɞ.). Пɨɷɬɨɦɭ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɨɛɹɡа-
ɬɟɥɶɧɵɦ ɩɪɢ ɬɪаɧɫɮɨɪɦаɰɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɢɧɠɟɧɟɪɧɭɸ 
ɨɛɨɛɳɟɧɢɟ 2-, 3-ɩɪɨɫɬɪаɧɫɬɜ ɧа ɦɧɨɝɨɦɟɪɧɵɟ, ɨɛɳɟɢɡɜɟɫɬɧɵɯ ɥɢɧɟɣ-
ɧɵɯ (ɬɨɱɤа, ɩɪɹɦаɹ, ɩɥɨɫɤɨɫɬɶ) ɢ ɧɟɥɢɧɟɣɧɵɯ (ɤɪɢɜаɹ, ɩɨɜɟɪɯɧɨɫɬɶ) ɧа 
ɦɧɨɝɨɦɟɪɧɵɟ. Ɍаɤɨɟ ɨɛɨɛɳɟɧɢɟ, ɩɨ ɧаɲɟɦɭ ɝɥɭɛɨɤɨɦɭ ɭɛɟɠɞɟɧɢɸ, 
ɨɛɟɫɩɟɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬаɧɨɜɥɟɧɢɹ ɪɟаɥɶɧɵɯ ɦɟɠɞɢɫɰɢɩɥɢɧаɪɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ ɦɟɠɞɭ ɦɧɨɝɨɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɟɣ ɢ ɫɦɟɠɧɵɦɢ ɦаɬɟɦаɬɢɱɟ-
ɫɤɢɦɢ ɞɢɫɰɢɩɥɢɧаɦɢ. 

Ⱦаɥɟɟ, ɜɟɪɧɟɦɫɹ ɤ ɪɟɲɟɧɢɸ ɫɢɫɬɟɦɵ (3): ɞаɧɵ ɱɟɬɵɪɟ 3-ɩɥɨɫɤɨɫɬɢ 
ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа; ɫɱɢɬаɹ ɫɢɫɬɟɦɭ ɫɨɜɦɟɫɬɧɨɣ, ɬɪɟɛɭɟɬɫɹ 
ɩɨɫɬɪɨɢɬɶ ɢɯ ɨɛɳɭɸ ɬɨɱɤɭ K. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɪɟɲɟɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɤаɤ ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɬɨɱɤɢ K ɩɟɪɟɫɟɱɟɧɢɹ ɝɢɩɟɪɩɥɨɫɤɨɫɬɢ, ɡаɞаɧɧɨɣ ɩɟɪɜɵɦ ɭɪаɜ-
ɧɟɧɢɟɦ ɫɢɫɬɟɦɵ (3) ɢ ɩɪɹɦɨɣ l, ɡаɞаɧɧɨɣ ɫɢɫɬɟɦɨɣ ɩɨɫɥɟɞɧɢɯ ɬɪɟɯ ɟɟ 
ɭɪаɜɧɟɧɢɣ [2]. 

Эɬɭ ɫɢɫɬɟɦɭ ɬɪɟɯ ɭɪаɜɧɟɧɢɣ ɫ ɱɟɬɵɪɶɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ ɩɭɬɟɦ ɷɥɟ-
ɦɟɧɬаɪɧɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɩɪɢɜɨɞɢɦ ɤ ɫɢɫɬɟɦɟ ɭɪаɜɧɟɧɢɣ: 

                                       

(4)

  

ɬɪɟɯ ɩɪɨɟɰɢɪɭɸɳɢɯ ɩɥɨɫɤɨɫɬɟɣ. 
Эɬɨ ɪаɜɧɨɫɢɥɶɧɨ ɡаɞаɧɢɸ ɩɪɹɦɨɣ l ɧа ɨɛɨɛɳɟɧɧɨɦ ɱɟɪɬɟɠɟ Мɨɧ-

ɠа ɟɟ ɩɪɨɟɤɰɢɹɦɢ (ɧа ɪɢɫ. ɜɵɪɨɠɞɟɧɧɵɟ ɩɪɨɟɤɰɢɢ ɧɟ ɨɛɨɡɧаɱɟɧɵ). 
3-ɩɥɨɫɤɨɫɬɶ ɡаɞаɟɦ ɩɪɨɟɤɰɢɹɦɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɟ ɱɟɬɵɪɟɯ ɧɟɡаɜɢ-

ɫɢɦɵɯ ɬɨɱɟɤ A, B, C, D, ɬ.ɟ. ɩɪɨɟɤɰɢɹɦɢ ɬɟɬɪаɷɞɪа ABCD. Ɍɨɝɞа ɝɪаɮɢ-
ɱɟɫɤɢ ɡаɞаɱа ɪɟɲаɟɬɫɹ ɜ ɬаɤɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ. 

ɑɟɪɟɡ ɩɪɹɦɭɸ l ɩɪɨɜɨɞɢɦ ɩɪɨɟɰɢɪɭɸɳɭɸ ɜɫɩɨɦɨɝаɬɟɥɶɧɭɸ ɝɢ-
ɩɟɪɩɥɨɫɤɨɫɬɶ, ɤɨɬɨɪаɹ ɩɟɪɟɫɟɤаɟɬ ɞаɧɧɭɸ ɝɢɩɟɪɩɥɨɫɤɨɫɬɶ ɩɨ 2-ɩɥɨɫ-
ɤɨɫɬɢ. ɇа ɱɟɪɬɟɠɟ ɜ ɤаɱɟɫɬɜɟ ɬɨɱɟɤ 1, 2, 3 ɜɵɛɢɪаɸɬɫɹ ɬɪɢ ɬɨɱɤɢ ɩɟɪɟ-
ɫɟɱɟɧɢɹ ɜɵɪɨɠɞɟɧɧɨɣ ɩɪɨɟɤɰɢɢ ɩɥɨɫɤɨɫɬɢ ɫ ɥɸɛɵɦɢ ɬɪɟɦɹ ɫɬɨɪɨɧаɦɢ 
ɬɟɬɪаɷɞɪа ABCD. В ɪɟɡɭɥɶɬаɬɟ ɪаɡɦɟɪɧɨɫɬɶ ɡаɞаɱɢ ɩɨɧɢɠаɟɬɫɹ ɧа ɟɞɢ-
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ɧɢɰɭ ɢ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɬɨɱɤɢ K ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ l (l2, l3) 

c 2-ɩɥɨɫɤɨɫɬɶɸ Ƚ2 (123). Эɬа ɡаɞаɱа ɪɟɲаɟɬɫɹ ɩɨ ɨɛɳɟɢɡɜɟɫɬɧɨɦɭ аɥɝɨ-
ɪɢɬɦɭ: ɱɟɪɟɡ ɩɪɹɦɭɸ l ɩɪɨɜɨɞɢɦ ɩɪɨɟɰɢɪɭɸɳɭɸ 2-ɩɥɨɫɤɨɫɬɶ, ɤɨɬɨɪаɹ 
ɩɟɪɟɫɟɤаɟɬɫɹ ɫ 2-ɩɥɨɫɤɨɫɬɶɸ Ƚ2 (123) ɩɨ ɩɪɹɦɨɣ m (4, 5). Пɨɫɬɪɨɟɧɧаɹ 
ɩɪɹɦаɹ m ɩɟɪɟɫɟɤаɟɬ ɞаɧɧɭɸ ɩɪɹɦɭɸ l ɜ ɢɫɤɨɦɨɣ ɬɨɱɤɟ K, ɩɪɨɟɤɰɢɢ K1, K2 
ɫɬɪɨɹɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɢɧаɞɥɟɠɧɨɫɬɢ ɩɪɹɦɨɣ. 

 

Ɋɢɫ. 1. ɇаɯɨɠɞɟɧɢɟ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ  
ɫ ɝɢɩɟɪɩɥɨɫɤɨɫɬɶɸ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɪаɡɦɟɪɧɨɫɬɶ ɡаɞаɱɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨ ɩɨɧɢɠаɟɬɫɹ 
ɧа ɟɞɢɧɢɰɭ 4 → 3 → 2 → 1, ɬ.ɟ. ɝɪаɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɧаɝɥɹɞɧɨ ɞɟɦɨɧ-
ɫɬɪɢɪɭɟɬ ɦɟɬɨɞ Ƚаɭɫɫа ɨ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɦ ɩɨɧɢɠɟɧɢɢ ɪаɡɦɟɪɧɨɫɬɢ 
ɪɟɲаɟɦɨɣ ɡаɞаɱɢ ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɨ ɦɟɫɬɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ 
ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ. 
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Ⱦɸɦɢɧ ȼɥɚɞɢɦɢɪ Аɧɞɪɟɟɜɢɱ,  

Ɍɢɯɨɧɨɜ-Ȼɭɝɪɨɜ Ⱦɦɢɬɪɢɣ ȿɜɝɟɧɶɟɜɢɱ 

Ȼɚɥɬɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ȼɈȿɇɆȿɏ» 

 ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Ɉɬɦɟɱаɟɬɫɹ ɡɧаɱɟɧɢɟ ɤɨɦɩɟɬɟɧɰɢɢ «ɭɦɟɧɢɟ ɪаɛɨɬаɬɶ ɜ ɤɨɦаɧɞɟ» ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 
ɢɧɠɟɧɟɪɧɵɯ ɤаɞɪɨɜ. Пɪɟɞɥɨɠɟɧа ɤɨɧɰɟɩɰɢɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɡаɞаɧɢɹ ɜ ɤɭɪɫɟ «ɂɧɠɟɧɟɪ-
ɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа», ɫɩɨɫɨɛɫɬɜɭɸɳɟɝɨ ɪаɡɜɢɬɢɸ ɞаɧɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа; ɤɨɦɩɟɬɟɧɰɢɹ; ɤɨɦаɧɞа; ɤɨɧɫɬɪɭɢɪɨɜаɧɢɟ. 
 
 

COMPETENCE «ABILITY TO WORK IN A TEAM» WHILE 

STUDYING «ENGINEERING AND COMPUTER GRAPHICS» 

Diumin Vladimir Andreevich, 

Tikhonov-Bugrov Dmitrii Evgenievich 
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named after D.F. Ustinov 

. It notes the importance of competence: «teamwork» in the preparation of the engi-
neering staff. The concept of the formation of the task in the course «Engineering and Com-
puter Graphics», contributing to the development of this competence is shown.  

Keywords: engineering Graphics; competence; command; construction. 
 
 

Аɤɬɢɜɧɨɟ ɜɯɨɠɞɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɜɵɫɲɟɣ ɲɤɨɥɵ ɜ Ȼɨɥɨɧɫɤɢɣ 
ɩɪɨɰɟɫɫ ɩɪɢɜɟɥɨ ɤ ɫɭɳɟɫɬɜɟɧɧɨɣ ɩɨɬɟɪɟ ɫɩɟɰɢаɥɢɬɟɬа, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɛɥɟɦаɦ ɨɛɟɫɩɟɱɟɧɢɹ ɤаɱɟɫɬɜа ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨ-
ɬɨɜɤɢ, ɜɵɯɨɥаɳɢɜаɧɢɸ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɨɛɭɱɟɧɢɹ ɧа ɤа-
ɮɟɞɪаɯ, ɩɪɟɩɨɞаɸɳɢɯ ɝɪаɮɢɱɟɫɤɢɟ ɞɢɫɰɢɩɥɢɧɵ. В ɢɬɨɝɟ аɤɬɢɜɢɡɢɪɨɜаɧ 
ɩɪɨɰɟɫɫ ɨɛɴɟɞɢɧɟɧɢɹ ɷɬɢɯ ɤаɮɟɞɪ ɫ ɞɪɭɝɢɦɢ. В ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱаɟɜ 
ɬаɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧаɞɭɦаɧɧɵɦ ɢ ɧɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɢ ɪаɡɜɢ-
ɬɢɸ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа, ɧɢ ɫɩɥɨɱɟɧɢɸ ɩɪɟɩɨɞаɜаɬɟɥɶɫɤɨɝɨ ɫɨɫɬаɜа ɧа 
ɩɨɱɜɟ ɦɟɠɩɪɟɞɦɟɬɧɵɯ ɫɜɹɡɟɣ. 

В ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɦɵ ɫɥɵɲɢɦ ɜɫё ɛɨɥɶɲɟ ɜɵɫɤаɡɵɜаɧɢɣ ɨ ɬɨɦ, 
ɱɬɨ ɜ ɫɜɨёɦ ɪɜɟɧɢɢ ɜ «Ȼɨɥɨɧɫɤɨɦ ɭɤɥаɞɟ» ɦɵ ɹɜɧɨ ɩɪɟɜɨɫɯɨɞɢɦ ɞɟɹ-
ɬɟɥɶɧɨɫɬɶ ɤɨɥɥɟɝ ɧа ɡаɩаɞɟ. Эɬɨ ɤаɫаɟɬɫɹ ɢ ɫɬɭɩɟɧɟɣ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜа-
ɧɢɹ, ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɛɭɱɟɧɢɹ. Ȼɵɜɲɢɣ ɡаɦɟɫɬɢɬɟɥɶ ɦɢɧɢɫɬɪа 
Ʌ.ɋ. Ƚɪɟɛɧɟɜ ɜɨ ɜɪɟɦɹ ɞɢɫɤɭɫɫɢɢ ɩɨ ɩɪɨɛɥɟɦаɦ ɩɨɞɝɨɬɨɜɤɢ ɧаɭɱɧɨ-



 244 

ɩɟɞаɝɨɝɢɱɟɫɤɢɯ ɤаɞɪɨɜ, ɨɪɝаɧɢɡɨɜаɧɧɨɣ ɪɟɞаɤɰɢɟɣ ɠɭɪɧаɥа «Вɵɫɲɟɟ 
ɨɛɪаɡɨɜаɧɢɟ ɜ Ɋɨɫɫɢɢ», ɡаɦɟɬɢɥ [1], ɱɬɨ ɜ Вɟɥɢɤɨɛɪɢɬаɧɢɢ ɢ ɋɒА ɧɢ-
ɤɬɨ ɧɟ ɡаɦɨɪаɱɢɜаɟɬɫɹ ɬɪɟɦɹ ɭɪɨɜɧɹɦɢ ɩɨɞɝɨɬɨɜɤɢ. Ɍɟ, ɤɬɨ ɯɨɬɹɬ ɢɞɬɢ 
ɜ ɧаɭɤɭ, ɦɢɧɭɹ ɦаɝɢɫɬɪаɬɭɪɭ, ɢɞɭɬ ɫɪаɡɭ ɜ аɫɩɢɪаɧɬɭɪɭ (6–7 ɥɟɬ), а ɤɬɨ 
ɯɨɱɟɬ, ɦɨɠɟɬ ɭɱɢɬɶɫɹ ɛɟɡ ɛаɤаɥаɜɪɢаɬа ɲɟɫɬɶ ɥɟɬ ɜ ɦаɝɢɫɬɪаɬɭɪɟ. ɇɟɨɞ-
ɧɨɡɧаɱɧɵɦ ɹɜɥɹɟɬɫɹ ɢ ɨɬɧɨɲɟɧɢɟ ɤ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ɨɛɭɱɟɧɢɹ 
[2, 3, 4]. Ɋаɡɜɢɬɢɟ ɥɢɱɧɨɫɬɢ ɨɛɭɱаɟɦɨɝɨ ɩɪɟɞɩɨɥаɝаɟɬ ɩɪɟɞɜаɪɢɬɟɥɶɧɨɟ 
ɮɨɪɦɢɪɨɜаɧɢɟ ɭ ɧɟɝɨ ɭɫɬɨɣɱɢɜɨɣ ɫɢɫɬɟɦɵ ɡɧаɧɢɣ, ɭɦɟɧɢɣ, ɧаɜɵɤɨɜ 
ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ, ɧа ɢɯ ɛаɡɟ – ɮɨɪɦɢɪɨɜаɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ. 

ɇɟ ɹɜɥɹɹɫɶ ɩɨɤɥɨɧɧɢɤаɦɢ ɞаɧɧɨɣ ɦɨɞɟɥɢ, аɜɬɨɪɵ ɨɬɞаɸɬ ɫɟɛɟ ɨɬ-
ɱёɬ ɜ ɬɨɦ, ɱɬɨ ɤɪɨɦɟ ɮɭɧɞаɦɟɧɬаɥɶɧɨɣ (ɛаɡɨɜɨɣ) ɩɨɞɝɨɬɨɜɤɢ, ɨɛɭɱɟɧɢɟ 
ɞɨɥɠɧɨ ɛɵɬɶ ɧаɩɪаɜɥɟɧɨ ɧа ɜɵɪаɛɨɬɤɭ ɭ ɫɬɭɞɟɧɬɨɜ ɤаɱɟɫɬɜ, аɤɬɭаɥɶɧɵɯ 
ɞɥɹ ɡаɤаɡɱɢɤа. Ваɠɧɨɟ ɦɟɫɬɨ ɫɪɟɞɢ ɬаɤɨɜɵɯ ɡаɧɢɦаɟɬ ɭɦɟɧɢɟ ɪаɛɨɬаɬɶ 
ɜ ɤɨɦаɧɞɟ. В ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪаɡɜɢɬɢɹ ɞаɧɧɨɣ ɤɨɦɩɟ-
ɬɟɧɰɢɢ Ʌ.ɋ. Ƚɪɟɛɧɟɜ [5] ɭɩɨɦɢɧаɟɬ ɜɵɫɤаɡɵɜаɧɢɟ ɞɟɤаɧа ɮаɤɭɥɶɬɟɬа 
ɷɤɨɧɨɦɢɤɢ МȽɍ. Пɪɨɮɟɫɫɨɪ А. Аɭɡаɧ ɱаɫɬɨ ɜ ɫɜɨɢɯ ɢɧɬɟɪɜɶɸ ɰɢɬɢɪɭɟɬ 
ɨɞɧɨɝɨ ɢɡ ɡаɩаɞɧɵɯ ɷɤɫɩɟɪɬɨɜ, ɤɨɬɨɪɵɣ ɫɨɜɟɬɭɟɬ ɟɞɢɧɢɱɧɵɟ ɭɧɢɤаɥɶ-
ɧɵɟ ɜɟɳɢ ɡаɤаɡɵɜаɬɶ ɪɭɫɫɤɢɦ, а ɦаɫɫɨɜɵɟ ɢ ɨɞɢɧаɤɨɜɵɟ ɧɟ ɡаɤаɡɵɜаɬɶ 
ɪɭɫɫɤɢɦ ɧɢ ɜ ɤɨɟɦ ɫɥɭɱаɟ. Ⱦɟɥаɬɶ ɨɞɢɧаɤɨɜɵɟ ɜɟɳɢ ɢɦ ɫɤɭɱɧɨ. Ⱦɥɹ ɨɬɟ-
ɱɟɫɬɜɟɧɧɵɯ ɫɩɟɰɢаɥɢɫɬɨɜ ɜ ɨɛɳɟɣ ɦаɫɫɟ ɯаɪаɤɬɟɪɧɵ ɤɪɟаɬɢɜɧɨɫɬɶ 
ɢ ɧɟɭɦɟɧɢɟ ɪаɛɨɬаɬɶ ɜ ɤɨɦаɧɞɟ. 

Ɉɰɟɧɢɜаɧɢɟ (ɜɤɥɸɱаɹ ɜɡаɢɦɧɨɟ ɨɰɟɧɢɜаɧɢɟ ɢ ɫаɦɨɨɰɟɧɤɭ!) ɧɟ 
ɬɨɥɶɤɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ, ɧɨ ɢ ɱɢɫɬɨ ɱɟɥɨɜɟɱɟɫɤɢɯ ɤаɱɟɫɬɜ ɫɬаɧɨɜɢɬɫɹ 
ɨɪɝаɧɢɱɧɨɣ ɱаɫɬɶɸ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Пɟɪɟɯɨɞ ɧа Ȼɨɥɨɧɫɤɭɸ ɫɢɫɬɟɦɭ ɧɟ ɨɬɤɪɵɥ Аɦɟɪɢɤɢ ɜ ɞаɧɧɨɦ 
аɫɩɟɤɬɟ. ɂɡɦɟɧɢɥаɫɶ ɥɢɲɶ «ɢɞɟɨɥɨɝɟɦа», ɪаɛɨɬаɹ ɧаɞ ɭɱɟɛɧɵɦ ɩɨɫɨ-
ɛɢɟɦ ɫ ɷɥɟɦɟɧɬаɦɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɢ ɢɫɫɥɟɞɨɜаɧɢɣ ɜ 1987 ɝ., ɦɵ ɧа-
ɡɵɜаɥɢ ɜаɠɧɵɦ ɤаɱɟɫɬɜɨɦ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢаɥɢɫɬа ɭɦɟɧɢɟ ɪаɛɨɬаɬɶ 
ɜ ɤɨɥɥɟɤɬɢɜɟ [6]. 

В ɭɱɟɛɧɨɦ ɡаɞаɧɢɢ, ɧаɞ ɤɨɬɨɪɵɦ ɪаɛɨɬаɥ ɤɨɥɥɟɤɬɢɜ ɢɡ ɬɪёɯ ɢɥɢ 
ɱɟɬɵɪёɯ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɫɨɡɞаɜаɥɫɹ ɤɨɦɩɥɟɤɬ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɧа ɩɧɟɜɦɨɝɢɞɪɨɭɫɬɪɨɣɫɬɜа ɞɜɢɝаɬɟɥɶ-
ɧɵɯ ɭɫɬаɧɨɜɨɤ ɥɟɬаɬɟɥɶɧɵɯ аɩɩаɪаɬɨɜ ɢ ɢɫɩɵɬаɬɟɥɶɧɵɯ ɫɬɟɧɞɨɜ. Пɪɨ-
ɜɨɞɢɥɢɫɶ ɩɨɞɛɨɪ ɥɢɬɟɪаɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɨɪ ɫɩɨɫɨɛɨɜ ɮɨɪɦɨɨɛ-
ɪаɡɨɜаɧɢɹ ɞɟɬаɥɟɣ, ɧɨɪɦɨɤɨɧɬɪɨɥɶ ɪаɡɪаɛɨɬаɧɧɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ (ɩɟɪɟ-
ɤɪёɫɬɧɵɣ), ɩɨɞɝɨɬɨɜɤа ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡаɩɢɫɤɢ, ɡаɳɢɬа ɩɪɨɟɤɬа. 

Ⱦɥɹ ɨɰɟɧɤɢ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɤɪɢɬɟɪɢɢ ɥɢɱɧɨɝɨ 
ɬɪɭɞɨɜɨɝɨ ɜɤɥаɞа, ɩɪɢɧɹɬɵɟ ɜ ɬɨ ɜɪɟɦɹ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢ-
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ɱɟɫɤɢɯ ɨɪɝаɧɢɡаɰɢɹɯ ɝɨɪɨɞа. Аɤɬɭаɥɶɧɵ ɛɵɥɢ ɬɪɢ ɩɨɞɯɨɞа: ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɬɪɭɞɨɜɨɝɨ ɭɱаɫɬɢɹ (КɌɍ); ɨɰɟɧɤа ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɭɞа ɩɨ ɛаɥɥаɦ 
(ɈЭɎɌ); ɤɨɷɮɮɢɰɢɟɧɬɵ ɤаɱɟɫɬɜа ɬɪɭɞа (К). 

КɌɍ ɨɩɪɟɞɟɥɹɥɫɹ ɫ ɭɱёɬɨɦ ɢɧɞɢɜɢɞɭаɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɬɪɭɞа, ɤаɱɟɫɬɜа, ɜɵɛɨɪа ɪаɰɢɨɧаɥɶɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ, ɭɱаɫɬɢɹ 
ɜ ɢɡɨɛɪɟɬаɬɟɥɶɫɤɨɣ ɢ ɪаɰɢɨɧаɥɢɡаɬɨɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɰɟɧɢɜаɥɢɫɶ 
ɬаɤɠɟ аɤɬɢɜɧɨɫɬɶ ɜ ɫɨɡɞаɧɢɢ ɨɩɵɬɧɵɯ ɢ ɝɨɥɨɜɧɵɯ ɢɡɞɟɥɢɣ, ɪаɡɪаɛɨɬɤа 
ɢ ɜɧɟɞɪɟɧɢɟ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ, ɧɨɜɨɣ ɬɟɯɧɢ-
ɤɢ, ɫɧɢɠɟɧɢɟ ɬɪɭɞɨёɦɤɨɫɬɢ ɢ ɦɟɬаɥɥɨёɦɤɨɫɬɢ ɢɡɞɟɥɢɣ. 

В ɈЭɎɌ ɭɱɢɬɵɜаɥɢɫɶ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɹ: ɫɜɨɟɜɪɟɦɟɧ-
ɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪаɛɨɬ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɭɞа; ɤаɱɟɫɬɜɨ ɪаɛɨɬ; ɬɪɭɞɨ-
ɜаɹ ɞɢɫɰɢɩɥɢɧа; ɬɜɨɪɱɟɫɤɢɣ ɜɤɥаɞ ɜ ɪаɡɪаɛɨɬɤɭ ɢ ɧɨɜɨɜɜɟɞɟɧɢɹ. 

Ɉɰɟɧɤа ɩɨ ɤɪɢɬɟɪɢɸ «К» ɨɫɭɳɟɫɬɜɥɹɥаɫɶ ɩɨ ɬаɤɢɦ ɤɪɢɬɟɪɢɹɦ: 
ɜɵɩɨɥɧɟɧɢɟ ɪаɛɨɬ ɜ ɫɪɨɤ; ɤаɱɟɫɬɜɨ ɪаɛɨɬɵ; ɧɨɜɢɡɧа ɬɟɯɧɢɱɟɫɤɢɯ ɪɟ-
ɲɟɧɢɣ; ɫɬɟɩɟɧɶ ɫɥɨɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɲɟɧɢɣ; ɞɢɫɰɢɩɥɢɧɢɪɨ-
ɜаɧɧɨɫɬɶ.  

ɋɬɭɞɟɧɬɵ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɨɰɟɧɢɜаɥɢ ɫɜɨɸ ɪаɛɨɬɭ ɩɨ ɜɵɛɪаɧɧɨɦɭ 
ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɤɨɦɩɥɟɤɫɧɨɦɭ ɤɪɢɬɟɪɢɸ. Пɪɟɩɨɞаɜаɬɟɥɶ ɜɧɨɫɢɥ ɫɜɨɢ 
ɤɨɪɪɟɤɬɢɜɵ. 

Мɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɪɟɣɬɢɧɝɨɜɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɨɛɭ-
ɱɟɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɨɤаɡаɥ, ɱɬɨ ɨɧа ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ 
ɦɨɬɢɜаɬɨɪɨɦ ɧа ɞɨɫɬɢɠɟɧɢɟ ɫɥɟɞɭɸɳɟɣ ɰɟɥɢ: ɞɨɫɪɨɱɧɨɟ ɩɨɥɭɱɟɧɢɟ ɷɤ-
ɡаɦɟɧаɰɢɨɧɧɨɣ ɨɰɟɧɤɢ «аɜɬɨɦаɬɨɦ». ɋɥɟɞɭɟɬ ɱɟɫɬɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɝɥаɜ-
ɧɵɦ ɧɟɞɨɫɬаɬɤɨɦ ɬаɤɨɝɨ ɩɨɞɯɨɞа ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɤаɱɟɫɬɜа ɩɨɞɝɨɬɨɜ-
ɤɢ – ɭɬɪаɱɢɜаɟɬɫɹ ɦɨɦɟɧɬ ɜɵɫɬɪаɢɜаɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ ɜ 
ɫɢɫɬɟɦɭ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɷɤɡаɦɟɧɭ, ɫɬаɞɢɹ ɨɛɫɭɠɞɟɧɢɹ ɫ ɩɪɟɩɨɞаɜаɬɟ-
ɥɟɦ ɜɨɩɪɨɫа ɷɤɡаɦɟɧаɰɢɨɧɧɨɝɨ ɛɢɥɟɬа. Ɉɞɧаɤɨ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɝɨ 
ɭɪɨɜɧɹ ɛаɡɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ, ɜ ɭɫɥɨɜɢɹɯ ɛɨɪɶɛɵ ɡа ɫɨ-
ɯɪаɧɟɧɢɟ ɤɨɧɬɢɧɝɟɧɬа ɜ ɪаɦɤаɯ ɩɪɟɫɥɨɜɭɬɨɝɨ «ɩɨɞɭɲɟɜɨɝɨ» ɮɢɧаɧɫɢ-
ɪɨɜаɧɢɹ ɨɧа ɞаёɬ ɨɩɪɟɞɟɥёɧɧɵɣ ɷɮɮɟɤɬ. 

ɋɨɜɫɟɦ ɞɪɭɝɭɸ ɪɨɥɶ ɪɟɣɬɢɧɝɨɜаɹ ɫɢɫɬɟɦа, ɩɨ ɧаɲɟɦɭ ɦɧɟɧɢɸ, 
ɦɨɠɟɬ ɫɵɝɪаɬɶ ɜ ɫɢɬɭаɰɢɢ, ɤɨɝɞа ɜ ɡаɜɟɪɲаɸɳɟɦ ɫɟɦɟɫɬɪɟ ɨɛɭɱɟɧɢɹ 
ɤɨɦаɧɞа ɫɬɭɞɟɧɬɨɜ ɪаɛɨɬаɟɬ ɧаɞ ɩɪɨɟɤɬɧɵɦ ɡаɞаɧɢɟɦ. Ɉɧа ɩɨɡɜɨɥɢɬ ɛɨ-
ɥɟɟ ɨɛɴɟɤɬɢɜɧɨ (ɧɟ ɜ ɩɹɬɢɛаɥɥɶɧɨɣ ɫɢɫɬɟɦɟ) ɨɰɟɧɢɬɶ ɪаɛɨɬɭ ɨɛɭɱаɟɦɨ-
ɝɨ, а ɝɥаɜɧɨɟ, ɫɬɢɦɭɥɢɪɨɜаɬɶ ɪаɛɨɬɭ ɢ ɨɰɟɧɢɬɶ, ɤаɤ ɜ ɭɫɥɨɜɢɹɯ «ɢɧɞɢɜɢ-
ɞɭаɥɢɫɬɫɤɨɝɨ» ɨɛɪаɡɨɜаɧɢɹ ɫɬɭɞɟɧɬ ɜɩɢɫɵɜаɟɬɫɹ ɜ ɤɨɦаɧɞɧɭɸ ɪаɛɨɬɭ. 
ɋɩɨɫɨɛɧɨɫɬɶ ɨɰɟɧɢɜаɬɶ ɞɪɭɝɢɯ ɢ ɫаɦɨɝɨ ɫɟɛɹ ɜ ɪаɦɤаɯ ɤɨɦаɧɞɵ – ɱɪɟɡ-
ɜɵɱаɣɧɨ ɜаɠɧɨɟ ɤаɱɟɫɬɜɨ. 
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Цɟɥɟɫɨɨɛɪаɡɧɨ ɜɵɞɟɥɢɬɶ ɩɹɬɶ ɫɨɫɬаɜɥɹɸɳɢɯ ɢɡɦɟɪɢɬɟɥɶɧɨ-ɨɰɟ-
ɧɨɱɧɨɣ ɫɢɫɬɟɦɵ, ɬаɤ, ɱɬɨɛɵ ɤаɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɨɰɟɧɢɜаɥɫɹ ɦаɤɫɢɦаɥɶ-
ɧɨ ɜ 10 ɛаɥɥɨɜ. К ɧɢɦ ɦɵ ɨɬɧɟɫёɦ: 

♦ ɫɬɟɩɟɧɶ ɫɥаɠɟɧɧɨɫɬɢ (ɤɨɦɦɭɧɢɤаɬɢɜɧɨɫɬɶ) ɪаɛɨɬɵ ɤɨɦаɧɞɵ, 
ɩɟɪɫɨɧаɥɶɧɵɣ ɬɜɨɪɱɟɫɤɢɣ ɜɤɥаɞ ɱɥɟɧɨɜ ɤɨɦаɧɞɵ; 

♦ ɨɪɢɝɢɧаɥɶɧɨɫɬɶ ɩɪɨɟɤɬа ɜ ɰɟɥɨɦ; 
♦ ɪаɛɨɬɭ ɫɨ ɫɩɪаɜɨɱɧɵɦɢ ɪɟɫɭɪɫаɦɢ; 
♦ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɷɬаɩɨɜ ɪаɛɨɬɵ; 
♦ ɤаɱɟɫɬɜɨ ɞɨɤɭɦɟɧɬаɰɢɢ. 
Ɉɰɟɧɤɭ ɩɨ ɩɟɪɜɨɦɭ ɤɪɢɬɟɪɢɸ ɩɪɨɜɨɞɹɬ ɱɥɟɧɵ ɤɨɦаɧɞɵ ɬаɣɧɨ. 

Пɪɟɩɨɞаɜаɬɟɥɶ ɜɧɨɫɢɬ ɫɜɨɢ ɤɨɪɪɟɤɬɢɜɵ. Ɉɫɬаɥɶɧɵɟ ɤɪɢɬɟɪɢɢ – ɩɪɟɪɨ-
ɝаɬɢɜа ɩɪɟɩɨɞаɜаɬɟɥɹ. 

ȿɫɥɢ ɫɱɢɬаɬɶ ɨɰɟɧɤɭ ɜ 4 ɛаɥɥа, ɝɪаɧɢɱаɳɟɣ ɫ ɩɪɨɜаɥɨɦ ɩɨ ɤɪɢɬɟ-
ɪɢɸ, ɬɨ ɫɪɟɞɧɸɸ ɨɰɟɧɤɭ 7 ɛаɥɥɨɜ ɦɨɠɧɨ ɫɱɢɬаɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤа-
ɱɟɫɬɜɟɧɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ. В ɩɟɪɟɜɨɞɟ ɧа ɩɹɬɢɛаɥɥɶɧɭɸ ɫɢɫɬɟɦɭ ɡаɱёɬ 
ɫ ɨɰɟɧɤɨɣ «ɯɨɪɨɲɨ» ɜɵɫɬаɜɥɹɟɬɫɹ ɜ ɢɧɬɟɪɜаɥɟ 35–40 ɛаɥɥɨɜ, ɨɬɥɢɱɧɨ 
ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 40 ɛаɥɥɨɜ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ – ɩɪɢ 25–34 ɛаɥɥаɯ. 

Кɨɧɰɟɩɬɭаɥɶɧɨ ɫɨɞɟɪɠаɬɟɥɶɧаɹ ɱаɫɬɶ ɡаɞаɧɢɹ ɞɨɥɠɧа ɩɪɟɞɫɬаɜ-
ɥɹɬɶ ɫɨɛɨɣ ɧɟ ɫɨɡɞаɧɢɟ ɟɞɢɧɢɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟ-
ɦɟ ɢ ɨɩɢɫаɧɢɸ, а ɧɟɤɢɣ ɧɟɛɨɥɶɲɨɣ ɤɨɦɩɥɟɤɫ ɫɜɹɡаɧɧɵɯ ɭɫɬɪɨɣɫɬɜ.  
Ɍаɤɨɣ ɤɨɧɰɟɩɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɪаɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɵɟ ɥаɛɨɪаɬɨɪɧɵɟ 
ɤɨɦɩɥɟɤɫɵ (ɫɬɟɧɞɵ). В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤаɮɟɞɪа ɨɡаɛɨɱɟɧа ɩɨɞɛɨɪɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡаɞаɧɢɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦа ɫɥɨɠɧɨɣ ɡаɞаɱɟɣ. 

Пɪɢ ɷɬɨɦ ɜɫɩɥɵɜаɟɬ ɟɳё ɨɞɧа ɩɪɨɛɥɟɦа ɨɛɭɱɟɧɢɹ ɧа ɤаɮɟɞɪаɯ, 
ɩɪɟɩɨɞаɸɳɢɯ ɝɪаɮɢɱɟɫɤɢɟ ɞɢɫɰɢɩɥɢɧɵ. Ɂаɤɥɸɱаɟɬɫɹ ɨɧа ɜ ɪаɡɪɟɲɟ-
ɧɢɢ ɫɩɨɪа ɨ ɬɨɦ, ɧаɫɤɨɥɶɤɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɫɥɟɞɭɟɬ 
ɜɧɟɞɪɹɬɶɫɹ ɜ ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɢɡɜɨɞɫɬɜа ɢ ɩɪаɤɬɢɤɭ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ. 
Аɜɬɨɪаɦ ɩаɦɹɬɧɵ ɞɟɛаɬɵ ɧа ɞаɧɧɭɸ ɬɟɦɭ ɫ ɋ.А. Ɏɪɨɥɨɜɵɦ, ɤɨɬɨɪɵɣ 
ɛɵɥ ɤаɬɟɝɨɪɢɱɟɫɤɢɦ ɩɪɨɬɢɜɧɢɤɨɦ аɡɨɜ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ 
ɜ ɤɭɪɫɟ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ. Пɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɬɨɱɤɭ ɡɪɟɧɢɹ ɢɦɟɥ 
В.ɋ. Пɨɥɨɡɨɜ, ɤɨɬɨɪɵɣ ɫɱɢɬаɥ, ɱɬɨ ɢɡɭɱаɹ ɩɪɨɫɬаɧɨɜɤɭ ɪаɡɦɟɪɧɨɣ ɢɧ-
ɮɨɪɦаɰɢɢ ɧа ɱɟɪɬɟɠɟ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɧɟ ɬɨɥɶɤɨ ɩɪɟɞɫɬаɜɥɹɬɶ ɬɟɯɧɨ-
ɥɨɝɢɸ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɧɨ ɢ ɡɧаɬɶ ȽɈɋɌ ɧа ɛаɡɢɪɨɜаɧɢɟ. Эɬɨɬ ȽɈɋɌ ɨɧ 
ɧаɡɵɜаɥ ɫаɦɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ȽɈɋɌɨɦ ȿɋКȾ. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫ ɜɧɟɞɪɟɧɢɟɦ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫɬаɧɨɜɢɬɫɹ 
ɹɫɧɵɦ, ɱɬɨ ɤаɮɟɞɪɟ ɝɪаɮɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪаɛɨɬаɬɶ ɧа ɫɬɵɤɟ ɫ ɩɪɨɮɢɥɢ-
ɪɭɸɳɢɦɢ ɤаɮɟɞɪаɦɢ. В Вɨɟɧɦɟɯɟ ɩɨɥɢɬɢɤа «ɤɨɧɫɬɪɭɤɬɢɜɢɡɦа» ɜ ɭɱɟɛ-
ɧɨɦ ɩɪɨɰɟɫɫɟ ɧаɱаɥа ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 70-ɟ ɝɝ. ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ. 
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ɋɥɟɞɫɬɜɢɟɦ ɫɬаɥɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɷɥɟɦɟɧɬɧɵɯ ɛаɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮа-
ɤɭɥɶɬɟɬɨɜ, ɫɨɡɞаɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ аɥɶɛɨɦɨɜ ɱɟɪɬɟɠɟɣ ɨɛɳɟɝɨ ɜɢɞа ɢ ɫɛɨ-
ɪɨɱɧɵɯ ɱɟɪɬɟɠɟɣ, ɤаɮɟɞɪаɥɶɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɫɩɪаɜɨɱɧɨɣ ɥɢɬɟɪаɬɭɪɵ. 
Мɵ ɫɱɢɬаɟɦ ɜаɠɧɵɦ ɷɬаɩɨɦ ɨɛɭɱɟɧɢɹ – ɨɡɧаɤɨɦɥɟɧɢɟ ɫɬɭɞɟɧɬа ɫ ɬаɤɢɦɢ 
ɤɥаɫɫɢɱɟɫɤɢɦɢ ɦɨɧɨɝɪаɮɢɹɦ, ɤаɤ ɪаɛɨɬɵ П.ɂ. Ɉɪɥɨɜа, А.ɂ. Пɨɥɨɜɢɧ-
ɤɢɧа, Ⱦɠ.К. Ⱦɠɨɧɫа [7, 8, 9]. 

Пɪɢ ɪаɡɪаɛɨɬɤɟ ɡаɹɜɥɟɧɧɨɝɨ ɜɵɲɟ ɡаɞаɧɢɹ (ɥаɛɨɪаɬɨɪɧɨɝɨ ɤɨɦ-
ɩɥɟɤɫа) ɜ ɤаɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩа ɛɵɥа ɜɡɹɬа ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧаɹ ɜаɤɭɭɦɧаɹ 
ɭɫɬаɧɨɜɤа, ɩɪɟɞɧаɡɧаɱɟɧɧаɹ ɞɥɹ ɢɫɩɵɬаɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦа ɤɨɫɦɢɱɟɫɤɢɯ аɩɩаɪаɬɨɜ. Ɍаɤаɹ ɭɫɬаɧɨɜɤа ɛɵɥа 
ɫɩɪɨɟɤɬɢɪɨɜаɧа, ɢɡɝɨɬɨɜɥɟɧа ɢ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜаɥаɫɶ аɜɬɨɪаɦɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɤɨɧɜɟɤɬɢɜɧɵɣ 
ɬɟɩɥɨɨɛɦɟɧ ɢ ɬɟɩɥɨɩɟɪɟɧɨɫ ɡа ɫɱɟɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜɨɡɞɭɯа ɦɟɠɞɭ 
ɢɫɩɵɬɭɟɦɨɣ ɦɨɞɟɥɶɸ ɢ ɨɤɪɭɠаɸɳɢɦɢ ɷɥɟɦɟɧɬаɦɢ (ɜ ɱаɫɬɧɨɫɬɢ, ɤɨɪɩɭ-
ɫɨɦ ɤаɦɟɪɵ), ɢɫɩɵɬаɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɜаɤɭɭɦɧɨɣ ɤаɦɟɪɟ ɩɪɢ ɞаɜɥɟɧɢɢ 
ɨɤɨɥɨ 0,00005 ɦɦ ɪɬɭɬɧɨɝɨ ɫɬɨɥɛа. Пɪɢ ɬаɤɨɦ ɞаɜɥɟɧɢɢ ɬɟɩɥɨɩɟɪɟɧɨɫ 
ɜ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɟ ɦɨɝ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɡа ɫɱɟɬ ɢɡɥɭɱɟɧɢɹ. 

Пɨɫɤɨɥɶɤɭ ɷɬɨ ɡаɞаɧɢɟ ɞɥɹ ɤɭɪɫа ɢɧɠɟɧɟɪɧɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪаɮɢɤɢ ɨɪɢɟɧɬɢɪɨɜаɧɨ ɧа ɫɬɭɞɟɧɬɨɜ-ɦɟɯаɧɢɤɨɜ, ɬɨ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɣ аɩɩаɪаɬɭɪɵ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɛɵɥ ɭɫɥɨɜɧɨ ɨɬɛɪɨɲɟɧ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɬɪɭɤɬɭɪɧɨ ɭɫɬаɧɨɜɤа ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ 
ɱаɫɬɟɣ: 

♦ ɜаɤɭɭɦɧаɹ ɤаɦɟɪа ɞɥɹ ɪаɡɦɟɳɟɧɢɹ ɜ ɧɟɟ ɢɫɩɵɬɭɟɦɨɣ ɦɨɞɟɥɢ; 
♦ ɧаɫɨɫɧаɹ ɱаɫɬɶ, ɨɛɟɫɩɟɱɢɜаɸɳаɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞаɜɥɟɧɢɟ; 
♦ ɩɟɪɟɯɨɞɧɨɣ ɨɬɫɟɤ ɦɟɠɞɭ ɤаɦɟɪɨɣ ɢ ɧаɫɨɫɧɨɣ ɱаɫɬɶɸ, ɫɨɞɟɪɠа-

ɳɢɣ ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜаɧɢɹ, ɨɛɟɫɩɟɱɢɜаɸɳɢɟ ɫɜɹɡɶ ɤаɦɟɪɵ ɫ ɨɤɪɭ-
ɠаɸɳɟɣ ɫɪɟɞɨɣ ɢ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɨɦɩɥɟɤɫɨɦ (ɜ ɱаɫɬɧɨɫɬɢ, ɫ ɦаɧɨ-
ɦɟɬɪɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪаɡɨɜаɬɟɥɹɦɢ). 

Ɋаɫɫɦɨɬɪɢɦ ɷɬɢ ɱаɫɬɢ ɧɟɫɤɨɥɶɤɨ ɩɨɞɪɨɛɧɟɟ ɢ ɨɩɪɟɞɟɥɢɦɫɹ ɫ ɫɨ-
ɫɬаɜɨɦ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

Вɨɡɦɨɠɧаɹ ɫɯɟɦа ɜаɤɭɭɦɧɨɣ ɤаɦɟɪɵ ɩɪɟɞɫɬаɜɥɟɧа ɧа ɪɢɫ. 1. 
Пɨ ɫɜɨɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤаɦɟɪа ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɫɜаɪɧɵɟ ɫɛɨɪɨɱɧɵɟ 
ɟɞɢɧɢɰɵ, ɫɨɟɞɢɧɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɪɟɡɶɛɨɜɵɯ ɤɪɟɩɟɠɧɵɯ ɞɟɬаɥɟɣ. Пɪɢ 
ɷɬɨɦ ɝɥаɜɧɨɣ ɡаɞаɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤ-
ɰɢɢ. Ɍɟɦа ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɭɩɥɨɬɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜаɠɧɟɣɲɢɯ 
ɩɪɢ ɫɨɡɞаɧɢɢ ɢɡɞɟɥɢɣ ɦаɲɢɧɨɫɬɪɨɟɧɢɹ. Пɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɟɣ ɭɞɟɥɹɟɬɫɹ 
ɜɧɢɦаɧɢɟ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ, ɢɦɟɟɬɫɹ ɫɩɟɰɢаɥɶɧɵɣ ɪаɡɞɟɥ ɜ ɤаɮɟɞ-
ɪаɥɶɧɨɦ ɫɩɪаɜɨɱɧɢɤɟ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ. 
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Ɋɢɫ. 1. ɋɯɟɦа ɜаɤɭɭɦɧɨɣ ɤаɦɟɪɵ  

ɋɯɟɦа ɧаɫɨɫɧɨɣ ɱаɫɬɢ ɩɪɟɞɫɬаɜɥɟɧа ɧа ɪɢɫ. 2. ɇаɫɨɫɧаɹ ɱаɫɬɶ 
ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡаɧɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞаɦɢ ɢ ɨɫɧаɳɟɧɧɵɟ ɧɟɨɛɯɨ-
ɞɢɦɵɦɢ ɜɟɧɬɢɥɹɦɢ ɞɜа ɨɬɤаɱɢɜаɸɳɢɯ ɭɫɬɪɨɣɫɬɜа – ɦɟɯаɧɢɱɟɫɤɢɣ ɧа-
ɫɨɫ, ɨɛɟɫɩɟɱɢɜаɸɳɢɣ ɩɨɥɭɱɟɧɢɟ ɜаɤɭɭɦа ɞɨ 0,005 ɦɦ ɪɬɭɬɧɨɝɨ ɫɬɨɥɛа, 
ɢ ɜɵɫɨɤɨɜаɤɭɭɦɧɵɣ ɩаɪɨɦаɫɥɹɧɵɣ аɝɪɟɝаɬ, ɨɛɟɫɩɟɱɢɜаɸɳɢɣ ɩɨɥɭɱɟɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɜаɤɭɭɦа ɢ ɫɨɫɬɨɹɳɢɣ ɢɡ ɩаɪɨɦаɫɥɹɧɨɝɨ ɧаɫɨɫа ɢ ɜаɤɭɭɦ-
ɧɨɝɨ ɡаɬɜɨɪа ɜɨ ɜɯɨɞɧɨɣ ɱаɫɬɢ аɝɪɟɝаɬа. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɧаɫɨɫ ɢ ɜаɤɭ-
ɭɦɧɵɣ аɝɪɟɝаɬ ɹɜɥɹɸɬɫɹ ɩɨɤɭɩɧɵɦɢ ɢɡɞɟɥɢɹɦɢ, ɢ ɢɯ ɤɨɧɫɬɪɭɢɪɨɜаɬɶ 
ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Пɪɟɞɦɟɬɨɦ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɹɜɥɹɸɬɫɹ ɞɜа ɫɢɥɶ-
ɮɨɧɧɵɯ ɜɟɧɬɢɥɹ – ɩɪɹɦɨɝɨ ɩɨɬɨɤа ɢ ɭɝɥɨɜɨɣ. 

 

Ɋɢɫ. 2. ɋɯɟɦа ɧаɫɨɫɧɨɣ ɱаɫɬɢ  
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ɇа ɪɢɫ. 3 ɩɪɟɞɫɬаɜɥɟɧа ɤɥаɫɫɢɱɟɫɤаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɢɥɶɮɨɧɧɵɯ 
ɜɟɧɬɢɥɟɣ. Пɪɢ ɷɬɨɦ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢɦɟɟɬɫɹ ɥɢɬɨɣ ɤɨɪɩɭɫ. Мɵ ɭɫɥɨɠ-
ɧɹɟɦ ɡаɞаɱɭ ɧаɲɢɯ ɤɨɧɫɬɪɭɤɬɨɪɨɜ: ɜɟɧɬɢɥɢ ɢɡɝɨɬаɜɥɢɜаɸɬɫɹ ɜ ɭɫɥɨɜɢ-
ɹɯ ɟɞɢɧɢɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜа, ɢ ɥɢɬɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ  
ɡаɦɟɧɟɧɵ ɫɜаɪɧɵɦɢ. ɋɨɫɬаɜɧɨɣ ɱаɫɬɶɸ ɜɟɧɬɢɥɹ ɹɜɥɹɟɬɫɹ ɫɢɥɶɮɨɧ (ɩɨ-
ɤɭɩɧɨɟ ɢɡɞɟɥɢɟ). 

 

Ɋɢɫ. 3. Кɥаɫɫɢɱɟɫɤаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɢɥɶɮɨɧɧɵɯ ɜɟɧɬɢɥɟɣ 

Кɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɨɬɫɟɤа ɨɬɞаёɬɫɹ ɩɨɥɧɨɫɬɶɸ ɧа ɭɫɦɨɬɪɟ-
ɧɢɟ ɟɝɨ ɫɨɡɞаɬɟɥɹ. Ɉɧ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɟ ɬɨɥɶɤɨ ɫɬɵɤɨɜɤɭ ɨɬɫɟɤа 
ɫ ɜаɤɭɭɦɧɨɣ ɤаɦɟɪɨɣ ɢ ɧаɫɨɫɧɨɣ ɱаɫɬɶɸ, ɧɨ ɢ ɧаɥɢɱɢɟ ɧа ɩɟɪɟɯɨɞɧɨɦ 
ɨɬɫɟɤɟ ɷɥɟɦɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜаɸɳɢɯ ɩɨɞɫɨɟɞɢɧɟɧɢɟ ɤ ɧɟɦɭ ɫɥɟɞɭɸɳɢɯ 
ɦɨɞɭɥɟɣ: 

♦ ɤɪаɧ ɧаɩɭɫɤа ɜɨɡɞɭɯа (ɟɫɥɢ ɟɝɨ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɬɶ, ɬɨ ɮɥаɧɰɵ 
ɜаɤɭɭɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɫɥɟ ɨɤɨɧɱаɧɢɹ ɪаɛɨɬɵ ɨɬɫɨɟɞɢɧɢɬɶ ɛɭɞɟɬ ɧɟɜɨɡ-
ɦɨɠɧɨ, ɬаɤ ɤаɤ ɨɧɢ ɛɭɞɭɬ ɩɪɢɠаɬɵ ɤ ɤɨɧɫɬɪɭɤɰɢɢ аɬɦɨɫɮɟɪɧɵɦ ɞаɜɥɟ-
ɧɢɟɦ – а ɷɬɨ 1 ɤɝ ɧа ɤаɠɞɵɣ ɤɜаɞɪаɬɧɵɣ ɫаɧɬɢɦɟɬɪ; 

♦ ɦɨɞɭɥɶ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɦаɧɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪаɡɨ-
ɜаɬɟɥɟɣ (ɩɨɤɭɩɧɵɟ ɢɡɞɟɥɢɹ); 

♦ ɦɨɞɭɥɶ ɝɟɪɦɟɬɢɱɧɨɝɨ ɜɜɨɞа ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ; 
♦ ɦɨɞɭɥɶ ɜɜɨɞа ɢ ɨɬɜɨɞа ɨɯɥаɠɞаɸɳɟɣ ɠɢɞɤɨɫɬɢ. 
Пɪɢ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɬаɤɨɝɨ ɡаɞаɧɢɹ ɤɨɦаɧɞа ɤɨɧɫɬɪɭɤɬɨɪɨɜ ɦɨɠɟɬ 

ɦɟɧɹɬɶɫɹ ɩɨ ɱɢɫɥɟɧɧɨɦɭ ɫɨɫɬаɜɭ ɡа ɫɱёɬ ɡаɦɟɧɵ ɱаɫɬɢ ɦɨɞɭɥɟɣ ɩɟɪɟ-
ɯɨɞɧɨɝɨ ɨɬɫɟɤа ɮɥаɧɰаɦɢ (ɡаɝɥɭɲɤаɦɢ). Ваɠɧɨ, ɱɬɨ ɜɫɟ ɢɫɩɨɥɧɢɬɟɥɢ 
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ɫɜɹɡаɧɵ ɟɞɢɧɨɣ ɡаɞаɱɟɣ, ɭɫɩɟɲɧɨɟ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɡаɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛ-
ɧɨɫɬɢ ɪаɛɨɬаɬɶ ɜ ɤɨɦаɧɞɟ. 
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ɈɉɕɌ ɊАɁɊАȻɈɌɄИ И ɉɊИɆȿɇȿɇИə ɄɈɆɉɖɘɌȿɊɇɕɏ 

ɌȿɏɇɈɅɈȽИɃ ɉɊȿɉɈȾАȼАɇИə ȽɊАɎИɑȿɋɄИɏ ȾИɋɐИɉɅИɇ 

Ʉɚɪɚɛɱɟɜɫɤɢɣ ȼɢɬɚɥɢɣ ȼɥɚɞɢɫɥɚɜɨɜɢɱ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ⱦɨɧɟɰɤ 

Ɋаɫɫɦɨɬɪɟɧɨ ɫɨɞɟɪɠаɧɢɟ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ, ɢɡɭɱаɸɳɢɯ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ 
ɢ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɜ ɨɛɥаɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ. Ɉɩɢɫаɧɵ ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɫɢɫɬɟɦɵ ɢ ɫɪɟɞɫɬɜа ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ, 
ɩɪɟɞɧаɡɧаɱɟɧɧɵɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡаɞаɱ ɧаɱɟɪ-
ɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Ɉɫɨɛɨɟ ɜɧɢɦаɧɢɟ ɭɞɟɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨɦɭ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɦɟɬɨ-
ɞɨɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɪɟɯɦɟɪɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ ɩɪɢ ɫɨɡɞаɧɢɢ ɢ ɢɫɫɥɟɞɨɜаɧɢɢ ɦɨɞɟɥɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа, ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ. 
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The content of the training of students studying programming and information tech-
nologies in the field of computer graphics and geometric modeling is considered. Multimedia 
systems and tools, designed to improve visualization of the constructions in solving tasks of 
descriptive geometry are described Special attention is paid to the joint use of methods of 
descriptive geometry and tools of three-dimensional geometric modeling in the creation and 
study of models of geometric figures.  
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Ɋɨɥɶ, ɤɨɬɨɪɭɸ ɢɝɪаɸɬ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜ ɪаɡɪаɛɨɬɤɟ ɋАПɊ ɢ ɦɨɞɟɥɢɪɭɸɳɢɯ ɫɢɫɬɟɦ, ɦɭɥɶɬɢɦɟ-
ɞɢɣɧɵɯ ɫɢɫɬɟɦ, ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɩɨɪɨɠɞаɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɜɟɞɟ-
ɧɢɢ ɜ ɭɱɟɛɧɵɣ ɩɥаɧ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɝɪаɦɦɢɫɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɫ-
ɰɢɩɥɢɧ. Эɬɨ ɛɵɥɨ ɩɨɧɹɬɧɨ ɢ ɜ ɫɟɪɟɞɢɧɟ 90-ɯ ɝɝ. ɩɪɨɲɥɨɝɨ ɜɟɤа,  
ɩɨɷɬɨɦɭ ɜ ɫɨɫɬаɜɟ ɭɱɟɛɧɨɝɨ ɩɥаɧа ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɫɩɟɰɢаɥɶɧɨɫɬɢ «Пɪɨ-
ɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ВɌ ɢ Аɋ» ɛɵɥɢ ɭɱɟɛɧɵɟ ɞɢɫɰɢɩɥɢɧɵ «ɂɧɠɟ-
ɧɟɪɧаɹ ɝɪаɮɢɤа» ɢ «Ⱦɢаɥɨɝɨɜɵɟ ɫɢɫɬɟɦɵ ɢ ɦаɲɢɧɧаɹ ɝɪаɮɢɤа».  
Ɉɞɧаɤɨ ɜ ɤɭɪɫɟ «ɂɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа» ɪаɫɫɦаɬɪɢɜаɥɢɫɶ ɩɪаɜɢɥа ɢɡɨ-
ɛɪаɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ, ɩɪɨɝɪаɦɦа ɜɬɨɪɨɝɨ ɩɪɟɞɦɟɬа ɩɪɟɞɭɫɦаɬ-
ɪɢɜаɥа ɢɡɭɱɟɧɢɟ ɫɪɟɞɫɬɜ ɪаɡɪаɛɨɬɤɢ ɝɪаɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫа. Пɨɷɬɨɦɭ 
ɜ 1995 ɝ. ɧаɡɜаɧɢɹ ɩɪɟɞɦɟɬɨɜ ɛɵɥɢ ɡаɦɟɧɟɧɵ ɧа «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶ-
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ɸɬɟɪɧаɹ ɝɪаɮɢɤа» ɢ «Ƚɪаɮɢɱɟɫɤɨɟ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ 
ɢ ɢɧɬɟɪаɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ». Ʌɟɤɬɨɪɨɦ ɛɵɥ ɧаɡɧаɱɟɧ аɜɬɨɪ ɞɨɤɥаɞа, ɛɵɥа 
ɩɨɫɬаɜɥɟɧа ɡаɞаɱа ɨɪɝаɧɢɡɨɜаɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɝɪаɦɦɢɫɬɨɜ, ɜɥаɞɟɸɳɢɯ 
ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɦɢ ɫɪɟɞɫɬɜаɦɢ ɢ аɥɝɨɪɢɬɦаɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟ-
ɥɢɪɨɜаɧɢɹ ɢ ɫɩɨɫɨɛɧɵɯ ɭɱаɫɬɜɨɜаɬɶ ɜ ɪаɡɪаɛɨɬɤɟ ɝɪаɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
В ɩɪɨɝɪаɦɦɭ ɤɭɪɫа «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа» ɛɵɥɨ ɜɤɥɸ-
ɱɟɧɨ ɢɡɭɱɟɧɢɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɤ ɱɟɦɭ ɧɢɤɬɨ ɧɟ ɩɪɢɧɭɠɞаɥ), 
ɜ ɤаɱɟɫɬɜɟ ɫɪɟɞɫɬɜа ɧаɱɟɪɬаɧɢɹ ɛɵɥ ɩɪɢɦɟɧɟɧ AutoCAD, ɤɨɬɨɪɵɣ ɬаɤɠɟ 
ɫɬаɥ ɢ ɫɪɟɞɫɬɜɨɦ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɜ ɤɭɪɫɟ «Ƚɪаɮɢɱɟɫɤɨɟ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ ɢɧɬɟɪаɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ». Кɨɦɩɶɸ-
ɬɟɪɧɵɟ ɤɥаɫɫɵ ɤаɮɟɞɪɵ ɩɨɡɜɨɥɹɥɢ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɥаɛɨɪаɬɨɪ-
ɧɵɯ ɪаɛɨɬ ɢ ɤɭɪɫɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬаɜɥɹɥɨ ɫɨɛɨɣ 
ɪаɡɪаɛɨɬɤɭ ɧа ɹɡɵɤаɯ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɝɪаɮɢɱɟɫɤɨɝɨ ɪɟɞаɤɬɨɪа, ɨɛɟɫ-
ɩɟɱɢɜаɸɳɟɝɨ ɝɟɧɟɪаɰɢɸ ɢ ɪɟɞаɤɬɢɪɨɜаɧɢɟ ɩаɪаɦɟɬɪɢɡɨɜаɧɧɵɯ ɬɪɟɯ-
ɦɟɪɧɵɯ ɦɨɞɟɥɟɣ. ɇа ɷɬɨɦ ɷɬаɩɟ ɤɭɪɫ «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ 
ɝɪаɮɢɤа» ɨɛɟɫɩɟɱɢɜаɥ ɨɫɜɨɟɧɢɟ ɨɫɧɨɜ ɞɜɭɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ 
AutoCAD, ɢɡɭɱаɥɢɫɶ ɨɫɧɨɜɧɵɟ ɩɪɢɦɢɬɢɜɵ, ɪɟɠɢɦɵ ɩɨɫɬɪɨɟɧɢɹ, ɫɩɨ-
ɫɨɛɵ ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɢ ɬ.ɩ., а ɝɥаɜɧɨɟ – AutoCAD ɹɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧ-
ɬɨɦ ɬɨɱɧɵɯ ɩɨɫɬɪɨɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɩɨɜɵɫɢɬɶ ɤаɱɟɫɬɜɨ ɩɨɥɭɱаɟɦɵɯ 
ɢɡɨɛɪаɠɟɧɢɣ. 

Кɨɦɩɶɸɬɟɪɧɵɟ ɦаɥɶɱɢɤɢ (ɢ ɞɟɜɨɱɤɢ) ɫɟɪɟɞɢɧɵ ɢ ɤɨɧɰа ɞɟɜɹɧɨ-
ɫɬɵɯ ɜ ɨɫɧɨɜɧɨɣ ɦаɫɫɟ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɜɵɩɨɥɧɹɥɢ ɩɪɟɞɥɨɠɟɧɧɵɣ ɨɛɴ-
ɟɦ ɥаɛɨɪаɬɨɪɧɵɯ ɡаɞаɧɢɣ, ɧɨ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɫɜɹɡɢ ɩɨɫɬɪɨɟɧɢɣ, ɜɵ-
ɩɨɥɧɟɧɧɵɯ ɧа ɤɨɦɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ, ɫ ɬɪɟɯɦɟɪɧɵɦɢ ɨɛɴɟɤɬаɦɢ ɭ ɦɧɨ-
ɝɢɯ ɩɨɱɬɢ ɨɬɫɭɬɫɬɜɨɜаɥɨ. Мɨɠɧɨ ɛɵɥɨ ɩɪɟɞɥɨɠɢɬɶ ɫɬɭɞɟɧɬаɦ ɢ ɞɪɭɝɢɟ 
ɭɩɪаɠɧɟɧɢɹ ɜ AutoCAD, ɨɩɵɬ ɪаɛɨɬɵ ɜ Ⱦɨɧɟɰɤɨɦ ɮɢɥɢаɥɟ ɭɱɟɛɧɨɝɨ 
ɰɟɧɬɪа Autodesk ɩɨɡɜɨɥɹɥ ɬаɤ ɩɨɫɬɭɩɢɬɶ. Ɍɟɦ ɛɨɥɟɟ, ɱɬɨ ɪаɡɝɨɜɨɪɵ 
ɨ ɫɤɨɪɨɣ ɫɦɟɪɬɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɩɪɢɲɥɨɫɶ ɭɫɥɵɲаɬɶ ɟɳɟ 
ɜ 1989 ɝ. ɧа ɤɨɧɮɟɪɟɧɰɢɢ ɜ ɋɟɜаɫɬɨɩɨɥɟ. Пɨɡɞɧɟɟ, ɩɪɢ ɭɬɜɟɪɠɞɟɧɢɢ 
ɤɨɧɫɩɟɤɬа ɥɟɤɰɢɣ ɭɫɥɵɲаɥ ɨɬ ɪɟɰɟɧɡɟɧɬа, ɱɬɨ «ɧаɲɢɯ ɫɬɭɞɟɧɬɨɜ ɦɭ-
ɱаɸɬ ɧаɱɟɪɬаɥɤɨɣ, ɬɟɩɟɪɶ ɟɳɟ ɢ ɩɪɨɝɪаɦɦɢɫɬɨɜ, а ɧɭɠɧɨ ɫɪаɡɭ ɢɡɭɱаɬɶ 
ɬɪɟɯɦɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ». əɫɧɨ ɛɵɥɨ, ɱɬɨ ɞɟɥɨ ɧɟ ɜ ɨɬɤаɡɟ ɨɬ ɪɭɱ-
ɧɨɝɨ ɱɟɪɱɟɧɢɹ ɢ ɧɟ ɜ ɬɨɦ, ɱɬɨ ɤɭɪɫ ɜɟɞɟɬ «ɩɪɨɝɪаɦɦɢɫɬ» (ɛаɡɨɜаɹ ɤɜа-
ɥɢɮɢɤаɰɢɹ – «ɢɧɠɟɧɟɪ-ɦаɬɟɦаɬɢɤ», ɧаɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɢɡɭ-
ɱаɥ), ɩɪɨɛɥɟɦа ɧɟɱɟɬɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɫɜɹɡɹɯ ɩɨɫɬɪɨɟɧɢɣ ɧа ɤɨɦ-
ɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ ɫ ɬɪɟɯɦɟɪɧɵɦɢ ɨɛɴɟɤɬаɦɢ ɧɨɫɢɬ ɨɛɳɢɣ ɯаɪаɤɬɟɪ. 

В 1998–1999 ɝɝ. ɛɵɥа ɩɪɟɞɩɪɢɧɹɬа ɩɟɪɜаɹ ɩɨɩɵɬɤа ɪаɡɪаɛɨɬɤɢ 
ɩɪɨɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜаɸɳɢɯ ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɦɩɥɟɤɫɧɵɦ ɱɟɪ-
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ɬɟɠɨɦ ɢ ɬɪɟɯɦɟɪɧɵɦ ɩɪɟɞɫɬаɜɥɟɧɢɟɦ ɨɛɴɟɤɬɨɜ ɢ ɩɨɡɜɨɥɹɸɳɢɯ ɫɬɭɞɟɧɬɭ 
ɫɨɩɪɨɜɨɠɞаɬɶ ɩɨɫɬɪɨɟɧɢɹ ɧа ɤɨɦɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ ɝɟɧɟɪаɰɢɟɣ ɬɪɟɯɦɟɪ-
ɧɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ [1, 2]. Пɪɢɦɟɪ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɧа ɪɢɫ. 1. 

 

Ɋɢɫ. 1. Пɪɢɦɟɪ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ ɜɢɡɭаɥɢɡаɰɢɢ ɩɨɫɬɪɨɟɧɢɣ 

ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɤаɤ ɩаɧɟɥɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɬаɤ ɢ ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɢ. Эɬɨ ɞаɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟ-
ɧɢɹ ɨɛɭɱаɸɳɢɯ ɢ ɬɟɫɬɢɪɭɸɳɢɯ ɫɤɪɢɩɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɤɨɦаɧɞɧɵɣ 
ɹɡɵɤ. Ⱦɨɩɭɫɤаɟɬɫɹ ɜɜɨɞ ɤɨɨɪɞɢɧаɬ ɫ ɩɨɦɨɳɶɸ ɝɪаɮɢɱɟɫɤɨɝɨ ɤɭɪɫɨɪа  
ɢ ɫ ɤɥаɜɢаɬɭɪɵ. Пɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɜɭɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɤɨɦɩɥɟɤɫ-
ɧɨɝɨ ɱɟɪɬɟɠа ɧɟɨɛɯɨɞɢɦɨ ɭɤаɡɵɜаɬɶ, ɧа ɤаɤɨɣ ɢɡ ɨɪɬɨɝɨɧаɥɶɧɵɯ ɩɥɨɫ-
ɤɨɫɬɟɣ ɫɬɪɨɢɬɫɹ ɨɛɴɟɤɬ. 

Ɍаɤɭɸ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɛɵɥɨ ɩɪɢɦɟɧɹɬɶ ɢ ɩɪɢ ɱɬɟɧɢɢ ɥɟɤɰɢɣ, ɬаɤ 
ɤаɤ ɥɟɤɰɢɢ ɩɨ ɛɨɥɶɲɢɧɫɬɜɭ ɞɢɫɰɢɩɥɢɧ ɱɢɬаɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦ-
ɩɶɸɬɟɪɨɜ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɤаɡɵɜаɬɶ ɫɥаɣɞɵ, ɧɨ ɢ ɩɪɢɦɟɧɹɬɶ 
ɜ ɯɨɞɟ ɥɟɤɰɢɢ ɩɪɨɝɪаɦɦɧɵɟ ɩɪɨɞɭɤɬɵ. Пɪɢɦɟɧɹɟɬɫɹ, ɤɨɧɟɱɧɨ, ɢ AutoCAD, 
ɬаɤ ɤаɤ ɭɩɨɦɹɧɭɬаɹ ɜɵɲɟ ɫɢɫɬɟɦа ɦɨɠɟɬ ɪаɛɨɬаɬɶ ɫ ɩɨɥɢɝɨɧаɥɶɧɵɦɢ ɦɨ-
ɞɟɥɹɦɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɨ ɬɜɟɪɞɨɬɟɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜ ɧɟɣ ɧɟ ɪɟаɥɢɡɨ-
ɜаɧɨ, ɪɟɠɢɦɵ ɩɨɫɬɪɨɟɧɢɹ ɫɥаɛɟɟ, ɱɟɦ ɜ AutoCAD. Ⱦɥɹ ɩɨɞɞɟɪɠɤɢ ɫаɦɨ-
ɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɟɞɦɟɬа, ɤɨɬɨɪɵɣ ɫɟɣɱаɫ ɧаɡɵɜаɟɬɫɹ 
«Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа», ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ аɜɬɨɪа ɪаɡɪаɛɨɬаɧɨ ɧɟ-
ɫɤɨɥɶɤɨ ɜɟɪɫɢɣ ɦɭɥɶɬɢɦɟɞɢɣɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɱɟɛɧɢɤа [3, 4] (ɪɢɫ. 2). 
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Ɋɢɫ. 2. ɋɬɪаɧɢɰа ɦɭɥɶɬɢɦɟɞɢɣɧɨɝɨ ɭɱɟɛɧɢɤа 

Ɍаɤɢɟ ɭɱɟɛɧɢɤɢ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ, ɢɯ ɨɛɡɨɪ 
ɩɪɢɜɟɞɟɧ ɜ [5], ɜ [6] ɨɩɢɫаɧ ɭɱɟɛɧɢɤ, ɢɡɞаɧɧɵɣ ɍɤɪаɢɧɫɤɨɣ аɫɫɨɰɢаɰɢ-
ɟɣ ɩɪɢɤɥаɞɧɨɣ ɝɟɨɦɟɬɪɢɢ. В ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɭɱɟɛɧɢɤаɯ ɢ ɞɪɭɝɢɯ ɦɟ-
ɬɨɞɢɱɟɫɤɢɯ ɦаɬɟɪɢаɥаɯ [7] аɜɬɨɪа ɧаɝɥɹɞɧɨ ɩɨɤаɡɵɜаɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ 
ɤɨɦɩɥɟɤɫɧɵɦ ɱɟɪɬɟɠɨɦ ɢ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɶɸ, ɩɪɢɜɨɞɹɬɫɹ ɫɬаɬɢɱɟɫɤɢɟ 
ɢ ɞɢɧаɦɢɱɟɫɤɢɟ ɢɥɥɸɫɬɪаɰɢɢ, ɩɨɜɵɲаɸɳɢɟ ɧаɝɥɹɞɧɨɫɬɶ ɢɡɥɨɠɟɧɢɹ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬаɤɢɯ ɢɥɥɸɫɬɪаɰɢɣ ɢɫɩɨɥɶɡɨɜаɧɵ ɜ ɨɫɧɨɜɧɨɦ AutoCAD 
ɢ 3D Studio MAX. 

Ɉɩɢɫаɧɧɵɣ ɩɨɞɯɨɞ ɦɧɨɝɨɤɪаɬɧɨ аɩɪɨɛɢɪɨɜаɥɫɹ ɧа ɪаɡɥɢɱɧɵɯ 
ɤɨɧɮɟɪɟɧɰɢɹɯ ɢ ɛɵɥ ɜɫɬɪɟɱɟɧ ɫ ɩɨɧɢɦаɧɢɟɦ, ɯɨɬɹ ɨɬɞɟɥɶɧɵɟ ɩɪɟɩɨɞа-
ɜаɬɟɥɢ «ɜ ɲɬɵɤɢ» ɜɫɬɪɟɬɢɥɢ ɦɟɬɨɞɢɤɭ ɛɟɡɛɭɦаɠɧɨɝɨ ɱɟɪɱɟɧɢɹ. В ɬɨ ɠɟ 
ɜɪɟɦɹ ɛɵɥɢ ɢ ɬɟ, ɤɬɨ ɭɜɢɞɟɥ ɜ ɩɟɪɟɯɨɞɟ ɤ ɱɟɪɱɟɧɢɸ ɜ AutoCAD ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɫɨɯɪаɧɢɬɶ ɫɜɨɢ ɤɭɪɫɵ. 

Пɪɢɯɨɞɢɥɨɫɶ ɫɥɵɲаɬɶ ɬаɤɠɟ ɢ ɡаɦɟɱаɧɢɟ, ɱɬɨ ɪаɡɪаɛɨɬɤɢ, ɧаɡɜаɧ-
ɧɵɟ «ɭɱɟɛɧɢɤаɦɢ», ɧɟ ɫɨɞɟɪɠаɬ ɫɪɟɞɫɬɜ ɩɪɨɜɟɪɤɢ ɡɧаɧɢɣ. ɇɟɤɨɬɨɪɨɟ 
ɜɧɢɦаɧɢɟ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɛɵɥɨ ɭɞɟɥɟɧɨ ɜ [8]. В ɫɬаɬɶɟ ɨɩɢɫаɧа ɪɟаɥɢɡɨ-
ɜаɧɧаɹ ɜ ɫɪɟɞɟ AutoCAD ɩɨɞɫɢɫɬɟɦа ɝɟɧɟɪаɰɢɢ ɭɫɥɨɜɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɡаɞаɱɢ (ɨɩɪɟɞɟɥɟɧɢɟ ɪаɫɫɬɨɹɧɢɹ ɨɬ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ) ɢ ɩɪɨɜɟɪɤɢ ɩɪа-
ɜɢɥɶɧɨɫɬɢ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɫɩɨɫɨɛɨɦ ɡаɦɟɧɵ 
ɩɥɨɫɤɨɫɬɟɣ. ɋɬɭɞɟɧɬ ɩɨɥɭɱаɥ ɡаɞаɧɢɟ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɟɪɬɟɠа, ɫɨ-
ɞɟɪɠаɳɟɝɨ ɭɫɥɨɜɢɟ, ɢ ɞɨɥɠɟɧ ɛɵɥ ɪɟɲɢɬɶ ɡаɞаɱɭ (ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨ-



 255 

ɞɢɦɨɟ ɩɨɫɬɪɨɟɧɢɟ). Пɪɨɜɟɪɤа ɩɪаɜɢɥɶɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɥаɫɶ ɩɨɫɥɟ ɭɤа-
ɡаɧɢɹ ɧа ɪɟɡɭɥɶɬаɬ (ɜɵɛɨɪа ɨɬɪɟɡɤа, ɩɪɟɞɫɬаɜɥɹɜɲɟɝɨ ɢɫɤɨɦɨɟ ɪаɫɫɬɨɹ-
ɧɢɟ). Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɡаɞаɱа ɪɟɲаɥаɫɶ ɧɟ аɧаɥɢɬɢɱɟɫɤɢ (ɱɬɨ ɝɨɪаɡɞɨ ɩɪɨ-
ɳɟ), а ɩɭɬɟɦ аɜɬɨɦаɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɜ AutoCAD ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɧɢ-
ɜɟɪɫаɥɶɧɨɝɨ аɥɝɨɪɢɬɦа. Пɪаɤɬɢɤа ɩɨɤаɡаɥа, ɱɬɨ ɞɥɢɧа ɨɬɪɟɡɤа, 
ɩɪɟɞɫɬаɜɥɹɸɳɟɝɨ ɨɬɜɟɬ, ɛɭɞɟɬ ɨɞɢɧаɤɨɜɨɣ ɤаɤ ɩɪɢ аɜɬɨɦаɬɢɱɟɫɤɨɦ ɪɟ-
ɲɟɧɢɢ, ɬаɤ ɢ ɩɪɢ ɪɟɲɟɧɢɢ, ɩɨɥɭɱɟɧɧɨɦ ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɣ, ɜɵɩɨɥɧɹɟ-
ɦɵɯ ɫɬɭɞɟɧɬɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɬɨɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ (ɩɪɢɜɹɡɨɤ ɢ 
ɬ.ɩ.). ȿɫɥɢ ɪаɫɫɬɨɹɧɢɟ ɨɬɵɫɤɢɜаɥɨɫɶ аɧаɥɢɬɢɱɟɫɤɢ ɢ ɪаɫɫɱɢɬɵɜаɥɨɫɶ ɧа 
ɤаɥɶɤɭɥɹɬɨɪɟ, а ɡаɬɟɦ ɫɬɪɨɢɥɫɹ ɢ ɭɤаɡɵɜаɥɫɹ ɜ ɤаɱɟɫɬɜɟ ɨɬɜɟɬа ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɣ ɨɬɪɟɡɨɤ, ɷɬɨ ɨɛɧаɪɭɠɢɜаɥɨɫɶ (ɞɥɢɧɵ ɧɟɦɧɨɝɨ ɪаɡɥɢɱаɥɢɫɶ). 
Ɉɞɧаɤɨ ɨɫɬɪɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ аɜɬɨɦаɬɢɡаɰɢɢ ɨɰɟɧɢɜаɧɢɹ ɡɧаɧɢɣ ɧɟ 
ɨɳɭɳаɥɨɫɶ ɢ ɷɬɨɬ ɩɨɞɯɨɞ ɞаɥɶɧɟɣɲɟɝɨ ɪаɡɜɢɬɢɹ ɧɟ ɩɨɥɭɱɢɥ. 

ɋɨ ɜɪɟɦɟɧɟɦ ɛɵɥа ɨɫɨɡɧаɧа ɢ ɪɟаɥɢɡɨɜаɧа ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸɱɟ-
ɧɢɹ ɜ ɫɨɫɬаɜ ɡаɞаɧɢɣ ɩɨ ɧɟɤɨɬɨɪɵɦ ɥаɛɨɪаɬɨɪɧɵɦ ɪаɛɨɬаɦ ɬɪɟɛɨɜаɧɢɹ 
ɝɟɧɟɪаɰɢɢ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɪɨɟɧɢɹɦɢ ɧа ɤɨɦ-
ɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ [9, 10]. Ⱦɥɹ ɷɬɨɝɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦаɧɞɵ «Rotate3D» 
ɮɪɨɧɬаɥɶɧаɹ ɩɥɨɫɤɨɫɬɶ ɪаɡɜɨɪаɱɢɜаɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ ɏ ɧа 90º, ɨɫɬаɥɶɧɨɟ 
ɩɨɧɹɬɧɨ ɢɡ ɪɢɫ. 3 ɢ 4. 

 

Ɋɢɫ. 3. ɋɟɱɟɧɢɟ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ 

Пɪɢ ɢɡɭɱɟɧɢɢ ɦɧɨɝɨɝɪаɧɧɢɤɨɜ ɢ ɤɪɢɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɷɮɮɟɤɬɢɜ-
ɧɨ ɩɪɢɦɟɧɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. ȿɫɥɢ ɮɢ-
ɝɭɪа ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬаɜɥɟɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɩɥɨɲɧɨɝɨ ɨɛɴɟɤɬа, ɫɟɱɟ-
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ɧɢɟ ɟɟ ɩɥɨɫɤɨɫɬɶɸ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦаɧɞɵ «Section». 
ɋɪаɜɧɢɜаɹ ɥɟɜɭɸ ɢ ɩɪаɜɭɸ ɱаɫɬɢ ɪɢɫ. 3, ɦɨɠɧɨ ɭɛɟɞɢɬɶɫɹ ɜ ɫɨɜɩаɞɟɧɢɢ 
ɪɟɡɭɥɶɬаɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ c ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɨɣ ɤɨɦаɧɞɵ, ɢ ɧа ɤɨɦɩɥɟɤɫ-
ɧɨɦ ɱɟɪɬɟɠɟ. 

 

Ɋɢɫ. 4. Ƚɢɩɟɪɛɨɥɢɱɟɫɤɢɣ ɩаɪаɛɨɥɨɢɞ 

В ɫɥɭɱаɟ, ɟɫɥɢ ɢɡɭɱаɟɦɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬаɜɥɟɧ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɜɟɪɞɨɝɨ ɬɟɥа, ɢɥɢ ɷɬɨ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢ ɜɵ-
ɩɨɥɧɟɧɢɢ ɡаɞаɧɢɹ, ɞɥɹ ɟɝɨ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɫɪɟɞɫɬɜа ɩɨɜɟɪɯ-
ɧɨɫɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. ɇа ɪɢɫ. 4 ɩɨɥɭɱɟɧа ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɩɟɪɛɨɥɢɱɟ-
ɫɤɨɝɨ ɩаɪаɛɨɥɨɢɞа. 

В ɫɥɨɠɢɜɲɟɦɫɹ ɜɢɞɟ ɩɪɨɝɪаɦɦа ɤɭɪɫа «Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа» 
ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɢɡɭɱɟɧɢɟ ɨɫɧɨɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɫɬɪɭ-
ɦɟɧɬаɥɶɧɵɯ ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɱɟɪɱɟɧɢɹ ɜ ɬɟɫɧɨɣ ɫɜɹɡɢ ɫ ɢɧɫɬɪɭ-
ɦɟɧɬаɦɢ ɬɪɟɯɦɟɪɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. Эɬɨ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜаɬɶ ɟɝɨ ɜ ɤаɱɟɫɬɜɟ ɨɫɧɨɜɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɦɟɬɨɞɨɜ ɢ аɥɝɨɪɢɬɦɨɜ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɢ ɜɢɡɭаɥɢɡаɰɢɢ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ, 
ɤɨɬɨɪɵɟ ɢɡɭɱаɸɬɫɹ ɜ ɤɭɪɫɟ «Аɪɯɢɬɟɤɬɭɪа ɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɫɢɫɬɟɦ», ɡаɦɟɧɢɜɲɟɦ ɜ ɩɥаɧɟ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɝɪаɦɦɢɫɬɨɜ ɤɭɪɫ 
«Ƚɪаɮɢɱɟɫɤɨɟ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ», а ɬаɤɠɟ ɞɪɭɝɢɯ ɭɱɟɛ-
ɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɛɥаɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɜ ɲɢɪɨ-
ɤɨɦ ɫɦɵɫɥɟ ɢ ɱɢɬаɸɳɢɯɫɹ аɜɬɨɪɨɦ ɢ ɞɪɭɝɢɦɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ. 

Пɪɢɦɟɧɟɧɢɟ ɜɫɟɯ ɜɵɲɟɨɩɢɫаɧɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɢ ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɪаɡɪаɛɨɬɨɤ ɩɪɢɜɟɥɨ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɤаɱɟɫɬɜа ɝɪаɮɨ-ɝɟɨɦɟɬ-
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ɪɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱаɸɳɢɯɫɹ ɩɨɫɥɟ ɩɟɪɟɯɨɞа ɧа ɪɨɫ-
ɫɢɣɫɤɢɟ ɫɬаɧɞаɪɬɵ ɩɨ ɧаɩɪаɜɥɟɧɢɸ 09.03.04 «Пɪɨɝɪаɦɦɧаɹ ɢɧɠɟɧɟ-
ɪɢɹ», ɩɪɨɮɢɥɶ «ɂɧɠɟɧɟɪɢɹ ɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ» ɢ ɩɨ ɧаɩɪаɜɥɟ-
ɧɢɸ 09.03.02 «ɂɧɮɨɪɦаɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ», ɩɪɨɮɢɥɶ «ɂɧ-
ɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɦɟɞɢаɢɧɞɭɫɬɪɢɢ ɢ ɞɢɡаɣɧɟ». Пɨɞɝɨɬɨɜɤа 
ɩɨ ɜɬɨɪɨɦɭ ɢɡ ɭɤаɡаɧɧɵɯ ɧаɩɪаɜɥɟɧɢɣ (ɩɨ ɭɤаɡаɧɧɨɦɭ ɩɪɨɮɢɥɸ) ɨɛɟɫ-
ɩɟɱɢɜаɟɬɫɹ аɜɬɨɪɨɦ ɫ 2003 ɝ. (ɩɨ ɭɤɪаɢɧɫɤɢɦ ɫɬаɧɞаɪɬаɦ ɨɧɨ ɧаɡɵɜа-
ɥɨɫɶ «Кɨɦɩɶɸɬɟɪɧɵɟ ɧаɭɤɢ», ɜаɪɢаɬɢɜɧаɹ ɱаɫɬɶ «Пɪɨɝɪаɦɦɢɪɨɜаɧɢɟ 
ɦɟɞɢаɫɢɫɬɟɦ ɢ ɤɨɦɩɶɸɬɟɪɧɵɣ ɞɢɡаɣɧ»). 

Пɪɟɞɜɢɠɭ ɜɨɩɪɨɫ: а ɡаɱɟɦ ɩɪɢ ɨɛɭɱɟɧɢɢ ɜ ɭɤɪɭɩɧɟɧɧɨɣ ɝɪɭɩɩɟ 
09.00.00 ɫɬɨɥɶɤɨ ɝɟɨɦɟɬɪɢɢ ɢ ɝɪаɮɢɤɢ? 

Ɉɬɜɟɬ ɩɪɨɫɬɨɣ: ɢɦɟɧɧɨ ɩɨɬɪɟɛɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɇɂɊɋ ɢ ɞɢɩɥɨɦ-
ɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɫɜɹɡаɧɧɵɟ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱаɹɯ ɫ ɫɨɡɞаɧɢɟɦ ɬɪɟɯ-
ɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɪаɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ, ɧɨɜɵɯ аɥɝɨɪɢɬɦɨɜ 
ɢ ɩɪɨɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɨɛɭɱаɸɳɢɯ ɫɢɫ-
ɬɟɦ, ɫɪɟɞɫɬɜ ɩɨɢɫɤа, ɪаɫɩɨɡɧаɜаɧɢɹ ɢ ɫɢɧɬɟɡа ɢɡɨɛɪаɠɟɧɢɣ, ɪаɡɪаɛɨɬɤɨɣ ɢɝ-
ɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɨɛɭɫɥɨɜɢɥɢ ɫɭɳɟɫɬɜɨɜаɧɢɟ ɝɪаɮɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɞɢɫ-
ɰɢɩɥɢɧ ɜ ɭɱɟɛɧɵɯ ɩɥаɧаɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɩɪɨɮɢɥɹɦ. 

ɂ ɝɥаɜɧɵɣ ɜɨɩɪɨɫ: ɱɟɦ ɨɛɨɫɧɨɜаɧɨ ɭɬɜɟɪɠɞɟɧɢɟ, ɱɬɨ ɞаɠɟ ɩɪɨ-
ɝɪаɦɦɢɫɬɨɜ ɧɭɠɧɨ ɨɛɭɱаɬɶ ɨɫɧɨɜаɦ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɧɟ ɥɭɱ-
ɲɟ ɥɢ ɫɪаɡɭ ɧаɱɢɧаɬɶ ɫ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ? 

Ɉɬɜɟɱɭ, ɱɬɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɫɜɹɡɢ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ 
ɫ ɬɪɟɯɦɟɪɧɵɦ ɨɛɴɟɤɬɨɦ ɧаɢɥɭɱɲɢɦ (ɩɨ ɦɨɟɦɭ ɦɧɟɧɢɸ) ɫɩɨɫɨɛɨɦ ɜɵ-
ɪаɛаɬɵɜаɸɬɫɹ ɢɦɟɧɧɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Пɪɟɞ-
ɫɬаɜɥɟɧɢɟ ɨɛɴɟɤɬа ɧа ɤɨɦɩɥɟɤɫɧɨɦ ɱɟɪɬɟɠɟ ɫɪɨɞɧɢ ɪаɛɨɬɟ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɜɢɞɨɜɵɯ ɨɤɧаɯ, ɛɟɡ ɤɨɬɨɪɨɣ ɬɪɭɞɧɨ ɫɨɡɞаɬɶ ɫɤɨɥɶɤɨ-ɧɢɛɭɞɶ ɫɥɨɠɧɭɸ 
ɦɨɞɟɥɶ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɪаɛɨɬа ɜɟɞɟɬɫɹ ɜ ɨɛɥаɫɬɢ ɞɢɡаɣɧа ɫɰɟɧɵ, ɫɨɫɬɨɹ-
ɳɟɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɛɴɟɤɬɨɜ.  
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ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄИȿ ɆȿɌɈȾɕ:  

ИɋɌɈɊИə И ɉȿɊɋɉȿɄɌИȼɕ 

Ʉɧɹɡɟɜɚ ȿɥɟɧɚ ȼɚɥɟɪɶɟɜɧɚ 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
Cɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

В ɫɬаɬɶɟ ɩɪɟɞɫɬаɜɥɟɧ ɤɪаɬɤɢɣ ɢɫɬɨɪɢɱɟɫɤɢɣ ɨɛɡɨɪ ɪаɡɜɢɬɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢ-
ɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜ ɫɬɪаɧаɯ ȿɜɪɨɩɵ ɢ ɜ Ɋɨɫɫɢɢ. Ɋаɫɫɦɨɬɪɟɧ ɩɭɬɶ ɮɨɪɦɢɪɨɜаɧɢɹ ɢ ɫɬаɧɨɜ-
ɥɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɧаɭɱɧɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, 
ɬɟɨɪɢɹ ɢɡɨɛɪаɠɟɧɢɣ. 

 
 

GEOMETRIC-GRAPHIC METHODS HISTORY  

AND PROSPECTS 

Knyazeva Elena Valeryevna 
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The article presents a brief historical overview of the development of geometric 
methods in Europe and Russia. The way of formation and formation of descriptive geometry 
as a scientific discipline is considered. 

Keywords: geometrical-graphic methods, descriptive geometry, the theory of images. 
 
 

ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɮɭɧɞаɦɟɧɬаɥɶɧɵɯ ɧаɭɤ, 
ɫɨɫɬаɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢаɥɢɫɬɨɜ ɤаɤ ɬɟɯɧɢɱɟɫɤɢɯ, ɬаɤ 
ɢ ɬɜɨɪɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ (ɞɢɡаɣɧɟɪɨɜ, аɪɯɢɬɟɤɬɨɪɨɜ ɢ ɞɪ.). ɇаɭɤа ɫɩɨ-
ɫɨɛɫɬɜɭɟɬ ɪаɡɜɢɬɢɸ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɜɨɨɛɪаɠɟɧɢɹ, ɭɦɟɧɢɸ ɦɵɫɥɟɧɧɨ 
ɫɨɡɞаɜаɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨ ɮɨɪɦɟ ɢ ɪаɡɦɟɪаɯ ɨɛɴɟɤɬа ɩɨ ɟɝɨ ɩɥɨɫɤɨɫɬɧɨɦɭ 
ɢɡɨɛɪаɠɟɧɢɸ, ɪаɫɤɪɵɜаɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɩɪɟɞɦɟ-
ɬɨɜ, ɭɱɢɬ ɞɟɥаɬɶ ɡаɪɢɫɨɜɤɢ ɢ ɱɟɪɬɟɠɢ ɪаɡɥɢɱɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ, 
ɫɬɪɨɢɬɶ ɬɟɧɢ ɜ ɨɪɬɨɝɨɧаɥɶɧɵɯ, аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɪɨ-
ɟɤɰɢɹɯ, ɡɧаɤɨɦɢɬ ɫ ɦɟɬɨɞаɦɢ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɵ. 

Пɪɟɞɫɬаɜɢɦ ɤɪаɬɤɢɣ ɢɫɬɨɪɢɱɟɫɤɢɣ ɨɛɡɨɪ ɪаɡɜɢɬɢɹ ɝɟɨɦɟɬɪɨ-ɝɪа-
ɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɟɪɢɨɞɵ, 
ɢ ɩɪɨɫɥɟɞɢɦ ɩɭɬɶ ɮɨɪɦɢɪɨɜаɧɢɹ ɢ ɫɬаɧɨɜɥɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬ-
ɪɢɢ ɤаɤ ɧаɭɱɧɨɣ ɞɢɫɰɢɩɥɢɧɵ. 

1. Ⱦɪеɜɧиɣ ɦиɪ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɨɛɪаɠаɬɶ ɨɤɪɭɠаɸɳɢɟ ɢ ɜɧɨɜɶ ɫɨɡɞаɜаɟɦɵɟ 
ɩɪɟɞɦɟɬɵ ɩɨɹɜɢɥаɫɶ ɧа ɡаɪɟ ɱɟɥɨɜɟɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ. Пɪɟɠɞɟ ɱɟɦ ɧаɭ-
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ɱɢɬɶɫɹ ɨɩɢɫɵɜаɬɶ ɩɪɟɞɦɟɬɵ ɫɥɨɜаɦɢ, ɱɟɥɨɜɟɤ ɪɢɫɨɜаɥ ɢɯ. Ɋɢɫɭɧɤɢ ɛɵɥɢ 
ɩɟɪɜɵɦɢ ɩɪɨɬɨɬɢɩаɦɢ ɱɟɪɬɟɠɟɣ. Пɟɪɜɨɛɵɬɧɵɟ ɧаɫɤаɥɶɧɵɟ ɪɢɫɭɧɤɢ – 
ɷɬɨ ɩɟɪɜɵɟ ɩɨɩɵɬɤɢ ɨɩɢɫаɧɢɹ ɩɪɟɞɦɟɬɨɜ, ɠɢɜɨɬɧɵɯ, ɪɢɬɭаɥɨɜ ɢ ɪаɡɧɨ-
ɨɛɪаɡɧɵɯ ɫɨɛɵɬɢɣ. Ɋɢɫɭɧɤɢ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɮɨɪɦ ɜ ɜɢɞɟ ɨɞɧɨɩɪɨɟɤ-
ɰɢɨɧɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɧа ɩɥɨɫɤɨɫɬɢ ɩɨɹɜɢɥɢɫɶ ɟɳɟ ɜ ɝɥɭɛɨɤɨɣ ɞɪɟɜɧɨ-
ɫɬɢ, ɤɨ ɜɪɟɦɟɧɢ ɫɨɨɪɭɠɟɧɢɹ ɯɪаɦɨɜ ȿɝɢɩɬа. ɇаɩɪɢɦɟɪ, ɜ ɞɪɟɜɧɟɟɝɢɩɟɬ-
ɫɤɢɯ ɩаɩɢɪɭɫаɯ ɜɫɬɪɟɱаɸɬɫɹ ɩɥаɧɵ ɪаɡɥɢɱɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɢɫɭɧɤɢ ɧа 
ɝɪаɧɢɬɟ ɢ ɧаɫɬɟɧɧаɹ ɠɢɜɨɩɢɫɶ – ɷɬɨ ɢɡɨɛɪаɠɟɧɢɟ ɪɟаɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ 
ɧа ɩɥɨɫɤɨɫɬɢ. Пɥаɧаɦɢ ɡɞаɧɢɣ ɢ ɝɨɪɨɞɨɜ ɩɨɥɶɡɨɜаɥɢɫɶ аɪɯɢɬɟɤɬɨɪɵ 
Ⱦɪɟɜɧɟɝɨ Вɨɫɬɨɤа, Ƚɪɟɰɢɢ ɢ Ɋɢɦа. 

ɉеɪиɨɞ Ⱥнɬиɱнɨɫɬи. В ɩɟɪɢɨɞ Аɧɬɢɱɧɨɫɬɢ ɩɨɹɜɥɹɸɬɫɹ ɫɜɟɞɟɧɢɹ 
ɨ ɩɪɨɟɤɰɢɨɧɧɵɯ ɢɡɨɛɪаɠɟɧɢɹɯ ɢ ɩɟɪɫɩɟɤɬɢɜɟ. Ɇаɪɤ ȼиɬɪɭɜиɣ (1 ɜ. ɞɨ 
ɧ.ɷ.) ɜ ɨɞɧɨɦ ɢɡ ɞɪɟɜɧɟɣɲɢɯ ɢɫɬɨɱɧɢɤɨɜ «Ⱦɟɫɹɬɶ ɤɧɢɝ ɨɛ аɪɯɢɬɟɤɬɭɪɟ» 
ɭɩɨɦɢɧаɟɬ ɨ ɩɪаɜɢɥаɯ ɫɨɫɬаɜɥɟɧɢɹ ɩɥаɧɨɜ ɢ ɮаɫаɞɨɜ (ɛɟɡ ɩɪɨɟɤɰɢɨɧɧɨɣ 
ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ) [6]. В ɤɧɢɝɟ ɝɨɜɨɪɢɬɫɹ ɬаɤɠɟ ɨ ɪаɡɪаɛɨɬɤаɯ ɞɪɟɜɧɟ-
ɝɪɟɱɟɫɤɨɝɨ ɝɟɨɦɟɬɪа Эɜɤɥɢɞа, ɠɢɜɲɟɝɨ ɜ III ɜ. ɞɨ ɧ.ɷ. ɢ ɫɮɨɪɦɭɥɢɪɨ-
ɜаɜɲɟɝɨ 12 аɤɫɢɨɦ 61 ɬɟɨɪɟɦɭ «ɜɢɞɟɧɢɹ» ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɬɟɥ. 

ɉеɪиɨɞ ɋɪеɞнеɜеɤɨɜɶɹ. Эɬɨɬ ɩɟɪɢɨɞ ɧɟ ɨɫɬаɜɢɥ ɡɧаɱɢɬɟɥɶɧɵɯ ɪа-
ɛɨɬ ɬɨ ɬɟɨɪɢɢ ɢɡɨɛɪаɠɟɧɢɣ. 

ɉеɪиɨɞ ȼɨɡɪɨɠɞениɹ. ɇɨɜɵɣ ɩɟɪɢɨɞ ɛɭɪɧɨɝɨ ɪаɡɜɢɬɢɹ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɣ ɬɟɨɪɢɢ ɧаɱɢɧаɟɬɫɹ ɜ XIV ɜ., ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɪɨɠɞɟɧɢɟ аɪɯɢɬɟɤ-
ɬɭɪɵ, ɠɢɜɨɩɢɫɢ, ɫɤɭɥɶɩɬɭɪɵ ɜ ɪаɡɧɵɯ ɫɬɪаɧаɯ ȿɜɪɨɩɵ (ɂɬаɥɢɹ, Ƚɟɪ-
ɦаɧɢɹ ɢ ɞɪ.). 

Вɵɞаɸɳɢɟɫɹ ɭɱɟɧɵɟ ɷɩɨɯɢ ɜɨɡɪɨɠɞɟɧɢɹ Ɏиɥиɩɩɨ Ȼɪɭнеɥɥеɫɤи 

(1377–1446 г.) – ɢɬаɥɶɹɧɫɤɢɣ ɭɱɟɧɵɣ ɢ аɪɯɢɬɟɤɬɨɪ, ɤɬɨ ɩɪɢɦɟɧɹɟɬ 
ɜ ɫɜɨɢɯ ɬɜɨɪɱɟɫɤɢɯ ɪаɛɨɬаɯ ɩɟɪɫɩɟɤɬɢɜɭ ɢ ɪаɡɪаɛаɬɵɜаɟɬ ɩɪаɤɬɢɱɟɫɤɢɟ 
ɩɪɢɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɟɣɧɨɣ ɩɟɪɫɩɟɤɬɢɜɵ, ɤɨɬɨɪɵɟ ɫɨɫɬаɜɥɹɸɬ ɨɫɧɨɜɭ 
ɫɨɜɪɟɦɟɧɧɨɝɨ «ɦɟɬɨɞа аɪɯɢɬɟɤɬɨɪа». Ʌеɨн Ȼаɬɬиɫɬа Ⱥɥɶɛеɪɬи  

(1404–1472) ɨɛɨɛɳаɟɬ ɯɭɞɨɠɟɫɬɜɟɧɧɵɣ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɣ ɨɩɵɬ Ȼɪɭ-
ɧɟɥɥɟɫɤɢ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢ ɪаɡɜɢɜаɟɬ ɟɝɨ ɜ ɬɪаɤɬаɬаɯ «Ɉ ɠɢɜɨɩɢɫɢ» ɢ 
ɩɪɟɞɥаɝаɟɬ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɫ ɩɨɦɨɳɶɸ ɫɟɬɤɢ, ɤɨɬɨɪɵɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɨ ɧаɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ. ɂɦɟɧɧɨ ɟɦɭ ɩɪɢɧаɞɥɟɠɢɬ ɜɵɫɤа-
ɡɵɜаɧɢɟ: «ɇɢ ɨɞɢɧ ɠɢɜɨɩɢɫɟɰ ɧɟ ɦɨɠɟɬ ɩɢɫаɬɶ, ɧɟ ɡɧаɹ ɝɟɨɦɟɬɪɢɢ» [7]. 

Ʌеɨнаɪɞɨ ɞа ȼинɱи (1452–1519) ɜɟɥɢɤɢɣ ɯɭɞɨɠɧɢɤ, ɭɱɟɧɵɣ ɢ ɢɧ-
ɠɟɧɟɪ, ɜ ɫɜɨɟɣ ɪаɛɨɬɟ «Ɍɪаɤɬаɬ ɨ ɠɢɜɨɩɢɫɢ» ɩɪɢɜɨɞɢɬ ɩɪɢɦɟɪɵ ɩɪɢɦɟ-
ɧɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ, ɡɧаɱɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɭɞɟɥɟɧɨ ɭɱɟ-
ɧɢɸ ɨ ɥɢɧɟɣɧɨɣ, ɤɭɩɨɥɶɧɨɣ ɢ ɜɨɡɞɭɲɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ, а ɬаɤɠɟ ɜɨɩɪɨ-
ɫаɦ ɩɨɫɬɪɨɟɧɢɹ ɬɟɧɟɣ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. Кɪɨɦɟ ɬɨɝɨ, ɨɧ ɫɨɡɞаɟɬ ɫɜɨɸ 
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ɤɥаɫɫɢɮɢɤаɰɢɸ ɰɜɟɬɨɜ, ɭ ɧɟɝɨ ɢɯ ɲɟɫɬɶ (ɛɟɥɵɣ, ɠɟɥɬɵɣ, ɡɟɥɟɧɵɣ, ɫɢ-
ɧɢɣ, ɤɪаɫɧɵɣ ɢ ɱɟɪɧɵɣ) ɢ ɜɵɹɜɥɹɟɬ ɬаɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɰɜɟɬа, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɩɪаɤɬɢɱɟɫɤɨɟ ɡɧаɱɟɧɢɟ ɢ ɞɥɹ ɯɭɞɨɠɧɢɤɨɜ ɧаɲɟɝɨ ɜɪɟ-
ɦɟɧɢ. Ʌɟɨɧаɪɞɨ ɨɬɤаɡаɥɫɹ ɨɬ ɹɪɤɨɣ ɤɪаɫɨɱɧɨɫɬɢ. Ɉɧ ɫɬɪɨɢɥ ɫɜɨɢ ɤаɪɬɢ-
ɧɵ ɧа ɛɟɫɤɨɧɟɱɧɨ ɬɨɧɤɢɯ ɬɨɧаɥɶɧɵɯ ɩɟɪɟɯɨɞаɯ ɢ ɜɨɩɥɨɳаɟɬ ɧɨɜɭɸ ɠɢ-
ɜɨɩɢɫɧɭɸ ɬɟɯɧɢɤɭ. ɍ ɧɟɝɨ ɥɢɧɢɹ ɢɦɟɟɬ ɩɪаɜɨ ɧа ɪаɡɦɵɬɨɫɬɶ, ɩɨɬɨɦɭ 
ɱɬɨ ɬаɤ ɦɵ ɟё ɜɢɞɢɦ. Ɉɧ ɨɫɨɡɧаɥ ɹɜɥɟɧɢɹ ɪаɫɫɟɹɧɢɹ ɫɜɟɬа ɜ ɜɨɡɞɭɯɟ 
ɢ ɜɜɟɥ ɜ ɠɢɜɨɩɢɫɶ ɩɨɧɹɬɢɟ «ɫɮɭɦаɬɨ» – ɷɬɨ ɩɪɢɝɥɭɲɟɧɧɨɫɬɶ ɜɫɟɯ ɰɜɟ-
ɬɨɜ ɦɹɝɤɨɣ аɬɦɨɫɮɟɪɧɨɣ ɞɵɦɤɨɣ. 

Ⱦаɥɶɧɟɣɲɟɦɭ ɮɨɪɦɢɪɨɜаɧɢɸ ɧаɭɱɧɨɣ ɬɟɨɪɢɢ ɢɡɨɛɪаɠɟɧɢɣ ɫɩɨ-
ɫɨɛɫɬɜɨɜаɥɢ ɪаɡɪаɛɨɬɤɢ ɧɟɦɟɰɤɨɝɨ ɠɢɜɨɩɢɫɰа Ⱥɥɶɛеɪɬа Ⱦɸɪеɪа  

(1471–1528), ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɥ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɩɨ ɩɥа-
ɧɭ ɢ ɮаɫаɞɭ (ɫɩɨɫɨɛ ɫɥɟɞа ɥɭɱа). 

Каɤ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɧаɭɤа ɬɟɨɪɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɩɨɥɭɱɢɥа ɲɢɪɨɤɨɟ 
ɪаɡɜɢɬɢɟ ɜ ɬɪɭɞаɯ Ƚɜиɞɨ ɍɛаɥɶɞи (1545–1607). В ɟɝɨ ɤɧɢɝɟ «ɒɟɫɬɶ ɤɧɢɝ 
ɩɨ ɩɟɪɫɩɟɤɬɢɜɟ» ɨɧ ɩɪɢɜɨɞɢɬ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɢ ɪаɫ-
ɫɦаɬɪɢɜаɟɬ ɫɩɨɫɨɛɵ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɧа ɪаɡɥɢɱɧɵɯ ɩɨɜɟɪɯɧɨ-
ɫɬɹɯ: ɤɭɩɨɥɶɧаɹ ɩɟɪɫɩɟɤɬɢɜа (ɧа ɫɮɟɪɟ ɢ ɤɨɧɭɫɟ), ɩаɧɨɪаɦɧаɹ (ɧа ɰɢ-
ɥɢɧɞɪɟ), ɨɩɢɫɵɜаɟɬ ɬɟаɬɪаɥɶɧɭɸ ɢ ɪɟɥɶɟɮɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ. 

2. ȼ 1637 ɝ. ɮɪаɧцɭɡɫɤиɣ ɝеɨɦеɬɪ, ɮиɡиɤ и ɮиɥɨɫɨɮ Ɋɟɧɟ Ⱦɟ-
ɤɚɪɬ (1596–1650) ɨɩɭɛɥиɤɨɜаɥ ɪаɛɨɬɭ «Ƚеɨɦеɬɪия», ɜ ɤɨɬɨɪɨɣ ɪаɡ-
ɪаɛɨɬаɥ ɦеɬɨɞ ɤɨɨɪɞиɧаɬ и ɡаɥɨɠиɥ ɨɫɧɨɜы аɧаɥиɬиɱеɫɤɨɣ ɝеɨɦеɬ-
ɪии. ȿɝɨ ɫɨɨɬеɱеɫɬɜеɧɧиɤ ɮɪаɧцɭɡɫɤиɣ ɦаɬеɦаɬиɤ и аɪɯиɬеɤɬɨɪ 

Жɢɪɚɪ Ⱦɟɡɚɝɪ (1593–1662) ɞаеɬ ɩеɪɜые ɩɨɧяɬия ɨ ɩɪɨеɤɬиɜɧɨɣ ɝеɨ-
ɦеɬɪии, ɨɛɨɫɧɨɜыɜаеɬ ɬеɨɪиɸ аɤɫɨɧɨɦеɬɪиɱеɫɤиɯ иɡɨɛɪаɠеɧиɣ и 

ɩɪиɦеɧяеɬ ɫɩɨɫɨɛ ɤɨɨɪɞиɧаɬ ɞɥя ɩɨɫɬɪɨеɧия ɩеɪɫɩеɤɬиɜы, ɫɜɨи 

ɪаɡɪаɛɨɬɤи ɨɧ ɨɩɭɛɥиɤɨɜыɜаеɬ ɜ ɤɧиɝаɯ «Ɉɛɳиɣ ɦеɬɨɞ иɡɨɛɪаɠе-
ɧия ɩɪеɞɦеɬɨɜ ɜ ɩеɪɫɩеɤɬиɜе», «Ʉɭɪɫ ɩеɪɫɩеɤɬиɜы» и «Ɉ ɤɨɧиɱе-
ɫɤиɯ ɫеɱеɧияɯ». 

3. ɉеɪиɨɞ XVII–XVIII ɜɜ. 

ɇа ɪɭɛɟɠɟ XVII–XVIII ɜɜ. Ȼɪɭɤ Ɍеɣɥɨɪ (1685–1731) – аɧɝɥɢɣɫɤɢɣ 
ɦаɬɟɦаɬɢɤ ɪаɫɫɦаɬɪɢɜаɟɬ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɩɨɡɢɰɢɨɧɧɵɯ ɡаɞаɱ  
ɜ ɩɟɪɫɩɟɤɬɢɜɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟɦɟɰɤɢɣ ɝɟɨɦɟɬɪ Иɨганн Ʌаɦɛеɪɬ 

(1728–1777) ɜ ɪаɛɨɬɟ «Вɨɥɶɧаɹ ɩɟɪɫɩɟɤɬɢɜа» ɪɟɲаɟɬ ɨɛɪаɬɧɭɸ ɡаɞаɱɭ – 
ɨɩɪɟɞɟɥɟɧɢɟ ɪаɡɦɟɪɨɜ ɨɪɢɝɢɧаɥа ɩɨ ɟɝɨ ɰɟɧɬɪаɥɶɧɨɣ ɩɪɨɟɤɰɢɢ (ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɹ ɩɟɪɫɩɟɤɬɢɜɵ). 

Ⱦɨ ɤɨɧɰа XVIII ɜ. ɜɫɟ ɪаɧɟɟ ɪаɡɪаɛɨɬаɧɧɵɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ 
ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ, ɨɞɧаɤɨ ɜɫɟ ɨɧɢ ɧɨɫɹɬ ɪаɡɪɨɡɧɟɧɧɵɣ ɯаɪаɤɬɟɪ. 
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Каɤ ɜɢɞɧɨ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɡа ɪɭɛɟɠɨɦ ɪаɡɜɢɬɢɟ ɱɟɪɬɟɠа 
ɲɥɨ ɨɬ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ, ɪаɫɫɦɨɬɪɢɦ, ɤаɤ ɩɪɨɢɫɯɨɞɢɥɨ 
ɪаɡɜɢɬɢɟ ɝɟɨɦɟɬɪɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜ Ɋɨɫɫɢɢ. Ƚɪаɮɢɱɟɫɤɢɦɢ 
ɢɡɨɛɪаɠɟɧɢɹɦɢ ɧа Ɋɭɫɢ ɩɨɥɶɡɨɜаɥɢɫɶ ɫ ɞɪɟɜɧɢɯ ɜɪɟɦɟɧ, ɷɬɨ ɛɵɥɢ ɢɥ-
ɥɸɫɬɪаɰɢɢ ɤ ɥɟɬɨɩɢɫɹɦ, ɫɬаɪɢɧɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɪɢɫɭɧ-
ɤɢ ɢ ɩɥаɧɵ ɝɨɪɨɞɨɜ, ɜɵɩɨɥɧɟɧɧɵɟ ɧа ɨɫɧɨɜɟ ɝɥаɡɨɦɟɪɧɨɣ ɫɴɟɦɤɢ ɜ ɭɫ-
ɥɨɜɧɨɣ ɩɪɨɟɤɰɢɢ. 

В ɫɟɪɟɞɢɧɟ XVI ɜ. ɂɜаɧ Ƚɪɨɡɧɵɣ ɜɩɟɪɜɵɟ ɩɪɨɜɟɥ ɫɛɨɪ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɦаɬɟɪɢаɥɨɜ, ɞɨ ɧаɫ ɠɟ ɞɨɲɥɢ ɪɢɫɭɧɨɤ «аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɱɟɪɬɟɠ 
Мɨɫɤɨɜɫɤɨɝɨ Кɪɟɦɥɹ» 1600 ɝ. ɢ ɱɟɪɬɟɠ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ 
ɝɨɪɨɞа Пɫɤɨɜа (1581). Ɋɭɫɫɤɢɟ ɱɟɪɬɟɠɧɢɤɢ ɢɫɩɨɥɶɡɨɜаɥɢ ɦɟɬɨɞ ɩɥɨɫɤɨ-
ɫɬɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɢ ɪаɡɜɢɜаɥɢ ɩɪɢɟɦɵ ɪɭɫɫɤɢɯ ɢɤɨɧɨɩɢɫɰɟɜ. Эɬɨɬ 
ɦɟɬɨɞ ɞаɜаɥ ɛɨɥɶɲɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɟɪɟɯɨɞа ɤ ɫɨɜɪɟɦɟɧɧɨɦɭ ɩɥɨ-
ɫɤɨɫɬɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɱɟɪɬɟɠɭ. Пɟɪɜɨɧаɱаɥɶɧɨ ɱɟɪɬɟɠɢ ɩɪɟɞɫɬаɜɥɹ-
ɥɢ ɫɨɛɨɣ ɢɡɨɛɪаɠɟɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞа ɩɪɟɞɦɟɬа ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɪɟɞ-
ɤɨ ɷɬɨ ɛɵɥ ɫɢɥɭɷɬ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɩɨɦɟɳаɥɫɹ ɩɥаɧ. К ɤɨɧɰɭ XVII ɜ. 
ɢɡɨɛɪаɠɟɧɢɟ ɨɛɳɟɝɨ ɜɢɞа ɢ ɩɥаɧа ɭɠɟ ɧɟ ɫɨɜɦɟɳɟɧɵ, а ɪаɫɩɨɥɨɠɟɧɵ 
ɪɹɞɨɦ ɫɥɢɬɧɨ ɨɞɢɧ ɫ ɞɪɭɝɢɦ. 

ɒɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɱɟɪɬɟɠɧɨɟ ɞɟɥɨ ɩɨɥɭɱɢɥɨ ɩɪɢ Пɟɬɪɟ I, 
ɫɱɢɬаɜɲɟɦ ɝɪаɮɢɱɟɫɤɢɟ ɡɧаɧɢɹ «ɧɭɠɧɟɣɲɟɣ ɱаɫɬɶɸ ɢɧɠɟɧɟɪɫɬɜа» [7]. 
В ɫɨɜɟɪɲɟɧɫɬɜɟ ɡɧаɹ ɱɟɪɬɟɠɧɨɟ ɢɫɤɭɫɫɬɜɨ, Пɟɬɪ ɭɫɬаɧаɜɥɢɜаɟɬ ɟɞɢɧɵɟ 
ɩɪаɜɢɥа ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɟɣ ɜ ɬɨɱɧɨɦ ɦаɫɲɬаɛɟ. ɋаɦ ɜɵɩɨɥɧɹɟɬ ɱɟɪ-
ɬɟɠ ɤɨɪɩɭɫа ɤɨɪаɛɥɹ. Эɬɨɬ ɞɨɤɭɦɟɧɬ ɢ ɫɟɝɨɞɧɹ ɯɪаɧɢɬɫɹ ɜ Ɋɭɫɫɤɨɦ ɦɭ-
ɡɟɟ, а ɬаɤɠɟ ɩɟɪɜɵɣ ɩɥаɧ Аɞɦɢɪаɥɬɟɣɫɬɜа. 

Ƚɪаɮɢɱɟɫɤаɹ ɤɭɥɶɬɭɪа ɬɨɝɨ ɜɪɟɦɟɧɢ ɛɵɥа ɩɨɫɬаɜɥɟɧа ɧа ɞɨɫɬаɬɨɱ-
ɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ. Вɟɞɟɬɫɹ ɩɨɞɝɨɬɨɜɤа ɫɩɟɰɢаɥɢɫɬɨɜ-ɱɟɪɬɟɠɧɢɤɨɜ 
ɜ Мɨɫɤɨɜɫɤɨɣ ɢɧɠɟɧɟɪɧɨɣ ɲɤɨɥɟ ɢ ɢɡɞаɟɬɫɹ ɪɹɞ ɭɱɟɛɧɢɤɨɜ ɩɨ ɱɟɪɱɟ-
ɧɢɸ, ɧаɩɪɢɦɟɪ, ɨɞɢɧ ɢɡ ɧɢɯ – ɬɟɯɧɢɱɟɫɤаɹ ɤɧɢɝа «Пɪɢɟɦɵ ɰɢɪɤɭɥɹ 
ɢ ɥɢɧɟɣɤɢ» (1725 ɝ.), ɤɨɬɨɪаɹ «ɞаɜаɥа ɧɟɨɛɯɨɞɢɦɵɟ ɧаɭɱɧɵɟ ɨɫɧɨɜɵ ɞɥɹ 
ɨɜɥаɞɟɧɢɹ аɡɛɭɤɨɣ ɢɧɠɟɧɟɪɧɨɝɨ ɞɟɥа – ɱɟɪɱɟɧɢɟɦ» [2]. Пɪɨɜɨɞɹɬɫɹ 
ɛɨɥɶɲɢɟ ɤаɪɬɨɝɪаɮɢɱɟɫɤɢɟ ɪаɛɨɬɵ ɩɨ ɫɨɡɞаɧɢɸ аɬɥаɫɨɜ ɪɟɤ, ɦɨɪɟɣ ɢ ɬɟɪ-
ɪɢɬɨɪɢɣ ɋɢɛɢɪɢ. 

Вɵɞаɸɳɢɟɫɹ ɪɭɫɫɤɢɟ ɭɱɟɧɵɟ XVII–XVIII ɜɜ.: ɤɨɧɫɬɪɭɤɬɨɪ ɢ ɢɡɨ-
ɛɪɟɬаɬɟɥɶ Иɜан ɉеɬɪɨɜиɱ Ʉɭɥиɛин (1735–1818) ɢ ɬаɥаɧɬɥɢɜɵɣ ɦɟɯаɧɢɤ 
Иɜан Иɜанɨɜиɱ ɉɨɥɡɭнɨɜ (1728–1766), ɫɨɡɞаɜɲɢɣ ɱɟɪɬɟɠ ɩаɪɨɫɢɥɨɜɨɣ 
ɭɫɬаɧɨɜɤɢ. 

Ⱦɦиɬɪиɣ ȼаɫиɥɶеɜиɱ ɍɯɬɨɦɫɤиɣ (1719–1784) аɪɯɢɬɟɤɬɨɪ, ɫɨɡɞаɜ-
ɲɢɣ ɜ 1749 ɝ. ɩɟɪɜɭɸ ɜ Ɋɨɫɫɢɢ аɪɯɢɬɟɤɬɭɪɧɭɸ ɲɤɨɥɭ, ɜ ɤɨɬɨɪɨɣ ɩɪɟɩɨ-
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ɞаɜаɥɢɫɶ аɪɢɮɦɟɬɢɤа, ɝɟɨɦɟɬɪɢɹ, ɬɟɨɪɢɹ аɪɯɢɬɟɤɬɭɪɵ, ɬɪɭɞɵ Вɢɬɪɭɜɢɹ 
ɢ ɞɪ. ɍɱаɳɢɟɫɹ ɩɪɢɭɱаɥɢɫɶ ɤ ɫɨɫɬаɜɥɟɧɢɸ ɧɟɛɨɥɶɲɢɯ ɩɪɨɟɤɬɨɜ ɧɨɜɵɯ 
ɩɨɫɬɪɨɟɤ, ɜɟɥɢ ɧаɛɥɸɞɟɧɢɟ ɡа ɪɟɦɨɧɬɨɦ ɢ ɩɨɫɬɪɨɣɤɨɣ ɡɞаɧɢɣ. ɂɡ ɫɬɟɧ 
«аɪɯɢɬɟɤɬɭɪɧɨɣ ɲɤɨɥɵ» ɍɯɬɨɦɫɤɨɝɨ ɜɵɲɥɢ ɩɟɪɟɞɨɜɵɟ аɪɯɢɬɟɤɬɨɪɵ 
Ɋɨɫɫɢɢ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ XVIII ɜ. – В.ɂ. Ȼаɠɟɧɨɜ, М.Ɏ. Каɡаɤɨɜ, ɩɟɪɜɵɣ 
ɪɟɤɬɨɪ Аɤаɞɟɦɢɢ ɯɭɞɨɠɟɫɬɜ аɪɯɢɬɟɤɬɭɪ А.Ɏ. Кɨɤɨɪɢɧɨɜ ɢ ɞɪ. 

ɂɬаɤ, ɤ ɤɨɧɰɭ XVIII ɜ. ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɠɟ ɢɦɟɸɬ 
ɦɧɨɝɨɜɟɤɨɜɭɸ ɢɫɬɨɪɢɸ ɤаɤ ɜ Ɋɨɫɫɢɢ, ɬаɤ ɢ ɜ ɫɬɪаɧаɯ ȿɜɪɨɩɵ. Вɫɟ ɪаɧɟɟ 
ɪаɡɪаɛɨɬаɧɧɵɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ, ɬаɤɠɟ ɪаɡɪа-
ɛаɬɵɜаɟɬɫɹ ɦɟɬɨɞ ɩɪɨɟɤɰɢɣ ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ, ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ 
ɫɩɨɫɨɛ ɧаɝɥɹɞɧɨɝɨ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ. 

Ɉɞɧаɤɨ ɟɞɢɧɨɝɨ ɦɟɬɨɞа ɢɡɨɛɪаɠɟɧɢɣ ɨɛɴɟɦɧɨɝɨ ɬɟɥа ɧа ɩɥɨɫɤɨɫɬɢ 
ɱɟɪɬɟɠа ɪаɡɪаɛɨɬаɧɨ ɧɟ ɛɵɥɨ. ɂɫɬɨɪɢɱɟɫɤɢ ɧаɡɪɟɥа ɡаɞаɱа ɧаɭɱɧɨɝɨ 
ɨɛɨɫɧɨɜаɧɢɹ ɧаɤɨɩɥɟɧɧɨɝɨ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɝɨ ɦаɬɟɪɢаɥа ɢ ɫɨɡɞа-
ɧɢɹ ɧɨɜɨɣ ɧаɭɤɢ. 

Эɬɭ ɡаɞаɱɭ ɭɫɩɟɲɧɨ ɪɟɲɢɥ ɮɪаɧɰɭɡɫɤɢɣ ɭɱɟɧɵɣ Ƚаɫɩаɪ Ɇɨнɠ 

(1746–1818). Ɉɧ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɵɜаɟɬ ɢ ɨɛɨɛɳаɟɬ ɜɟɫɶ ɦаɬɟɪɢ-
аɥ ɩɨ ɬɟɨɪɢɢ ɢ ɩɪаɤɬɢɤɟ ɢɡɨɛɪаɠɟɧɢɣ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɮɨɪɦ ɧа 
ɩɥɨɫɤɨɫɬɢ ɢ ɫɨɡɞаɟɬ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɨɪɬɨɝɨɧаɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ 
ɧа ɞɜɟ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪаɹ ɧаɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɢɤɟ 
ɢ аɪɯɢɬɟɤɬɭɪɟ. Ƚаɫɩаɪ Мɨɧɠ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜаɬɟɥɟɦ ɤɭɪɫа ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɧаɭɱɧɨɣ ɞɢɫɰɢɩɥɢɧɵ. ɋаɦ Мɨɧɠ ɬаɤ ɨɩɪɟɞɟ-
ɥɹɥ ɫɨɡɞаɧɧɭɸ ɢɦ ɧаɭɤɭ: «ɂɫɤɭɫɫɬɜɨ ɩɪɟɞɫɬаɜɥɹɬɶ ɧа ɥɢɫɬɟ ɛɭɦаɝɢ, 
ɢɦɟɸɳɟɦ ɬɨɥɶɤɨ ɞɜа ɢɡɦɟɪɟɧɢɹ, ɩɪɟɞɦɟɬɵ, ɢɦɟɸɳɢɟ ɬɪɢ ɪаɡɦɟɪа, 
ɤɨɬɨɪɵɟ ɩɨɞɱɢɧɟɧɵ ɬɨɱɧɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ» [7]. Ƚаɫɩаɪ Мɨɧɠ ɹɜɥɹɟɬ-
ɫɹ ɨɫɧɨɜаɬɟɥɟɦ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɧаɭɱɧɨɣ ɞɢɫɰɢɩ-
ɥɢɧɵ, ɫɨ ɜɪɟɦɟɧ Мɨɧɠа ɷɬа ɧаɭɤа ɡаɜɨɟɜаɥа ɞɨɫɬɨɣɧɨɟ ɦɟɫɬɨ ɜ ɬɟɯ-
ɧɢɱɟɫɤɨɣ ɲɤɨɥɟ ɜɫɟɯ ɫɬɪаɧ. 

Вɩɟɪɜɵɟ ɫɜɨɣ ɤɭɪɫ Ƚаɫɩаɪ Мɨɧɠ ɩɪɨɱɢɬаɥ 21 ɹɧɜаɪɹ 1795 ɝ. ɩɪɢ 
ɨɬɤɪɵɬɢɢ ɇɨɪɦаɥɶɧɨɣ ɲɤɨɥɵ. Ɉɬɞɟɥɶɧɨɣ ɤɧɢɝɨɣ ɤɭɪɫ ɛɵɥ ɨɩɭɛɥɢɤɨɜаɧ 
ɜ 1798 ɝ., ɜ ɫɨɫɬаɜ ɷɬɨɝɨ ɤɭɪɫа ɜɤɥɸɱɟɧɵ ɪаɡɞɟɥɵ: ɨɫɧɨɜɵ ɦɟɬɨɞа ɨɪɬɨ-
ɝɨɧаɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜаɧɢɹ, ɩɨɫɬɪɨɟɧɢɟ ɤаɫаɬɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɢ ɧɨɪɦаɥɟɣ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɟɨɪɢɹ ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɪаɡɜɟɪɬɨɤ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ, ɩɪɢɦɟɪɵ ɪɟɲɟɧɢɟɦ ɩɪɢɤɥаɞɧɵɯ ɡаɞаɱ ɩɨ аɪɯɢɬɟɤɬɭɪɟ, ɠɢɜɨɩɢɫɢ 
ɢ ɮɨɪɬɢɮɢɤаɰɢɢ, ɤаɪɬɨɝɪаɮɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɦаɲɢɧ. 

ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɪаɫɫɦаɬɪɢɜаɥаɫɶ, ɤаɤ ɧаɰɢɨɧаɥɶɧɨɟ 
ɞɨɫɬɨɹɧɢɟ Ɏɪаɧɰɢɢ ɢ ɜ ɬɟɱɟɧɢɟ 20 ɥɟɬ аɜɬɨɪɭ ɛɵɥɨ ɡаɩɪɟɳɟɧɨ ɟɟ ɩɭɛ-
ɥɢɤɨɜаɬɶ. 
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В 1809 ɝ. ɨɞɢɧ ɢɡ ɭɱɟɧɢɤɨɜ Мɨɧɠа, ɢɫɩаɧɟɰ ɩɨ ɩɪɨɢɫɯɨɠɞɟɧɢɸ, 
Ⱥɜгɭɫɬин Ȼеɬанɤɭɪ (1758–1824) ɨɫɧɨɜаɥ ɩɟɪɜɨɟ ɜ Ɋɨɫɫɢɢ ɜɵɫɲɟɟ 
ɬɪаɧɫɩɨɪɬɧɨɟ ɭɱɟɛɧɨɟ ɡаɜɟɞɟɧɢɟ – Пɟɬɟɪɛɭɪɝɫɤɢɣ ɢɧɫɬɢɬɭɬ Кɨɪɩɭɫа 
ɢɧɠɟɧɟɪɨɜ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ (ɧɵɧɟ Пɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ), ɜ ɫɬɟɧаɯ ɤɨɬɨɪɨɝɨ ɛɵɥ ɜɩɟɪɜɵɟ ɩɪɨɱɢ-
ɬаɧ ɤɭɪɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɮɪаɧɰɭɡɫɤɢɦ ɢɧɠɟɧɟɪɨɦ Ʉаɪɥɨɦ 

Иɜанɨɜиɱеɦ ɉɨɬɶе (1786–1855), ɭɱɟɧɢɤɨɦ Мɨɧɠа. ɂɦɟɧɧɨ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɷɬɨɝɨ ɢɧɫɬɢɬɭɬа ɢ ɫɮɨɪɦɢɪɨɜаɥаɫɶ ɪɭɫɫɤаɹ ɲɤɨɥа ɧаɱɟɪɬаɬɟɥɶ-
ɧɨɣ ɝɟɨɦɟɬɪɢɢ. В 1816 ɝ. К.ɂ. Пɨɬɶɟ ɢɡɞаɟɬ ɧа ɮɪаɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɩɟɪ-
ɜɵɣ ɜ Ɋɨɫɫɢɢ ɭɱɟɛɧɢɤ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ «Ɉɫɧɨɜаɧɢɹ ɧа-
ɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ». 

В ɞаɥɶɧɟɣɲɟɦ ɜɵɩɭɫɤɧɢɤ ɞаɧɧɨɝɨ ɢɧɫɬɢɬɭɬа əɤɨɜ Ⱥɥеɤɫанɞɪɨɜиɱ 

ɋеɜаɫɬɶɹнɨɜ (1796–1849) ɜ 1814 ɝ. ɛɵɥ ɧаɡɧаɱɟɧ ɪɟɩɟɬɢɬɨɪɨɦ ɩɨ ɧаɱɟɪ-
ɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. ɋɜɨɸ ɩɟɞаɝɨɝɢɱɟɫɤɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɋɟɜаɫɬɶɹɧɨɜ 
ɧаɱɢɧаɟɬ ɫ 1818 ɝ., ɨɧ ɱɢɬаɟɬ ɥɟɤɰɢɢ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɧɨ 
ɩɪɟɩɨɞаɜаɧɢɟ ɜɟɥɨɫɶ ɬɨɥɶɤɨ ɧа ɮɪаɧɰɭɡɫɤɨɦ ɹɡɵɤɟ, ɢ ɋɟɜаɫɬɶɹɧɨɜ ɫа-
ɦɨɫɬɨɹɬɟɥɶɧɨ ɩɟɪɟɜɨɞɢɬ ɤɭɪɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɧа ɪɭɫɫɤɢɣ 
ɹɡɵɤ. В 1821 ɝ. ɋɟɜаɫɬɶɹɧɨɜ ɢɡɞаɟɬ ɨɪɢɝɢɧаɥɶɧɵɣ ɧаɭɱɧɵɣ ɬɪɭɞ «Ɉɫɧɨ-
ɜаɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ», ɩɟɪɜɵɣ ɭɱɟɛɧɢɤ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ ɧа ɪɭɫɫɤɨɦ ɹɡɵɤɟ, ɤɨɬɨɪɵɣ ɩɨɥɨɠɢɥ ɧаɱаɥɨ ɧаɭɱɧɨ-
ɨɛɨɫɧɨɜаɧɧɨɦɭ ɩɨɞɯɨɞɭ ɤ ɩɪɟɩɨɞаɜаɧɢɸ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢ-
ɩɥɢɧ ɜ Ɋɨɫɫɢɢ. В ɫɜɨɢɯ ɢɫɫɥɟɞɨɜаɧɢɹɯ ɨɧ ɫɬɪɟɦɢɥɫɹ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɪа-
ɛɨɬɭ ɧаɩɪаɜɢɬɶ ɧа ɪɟɲɟɧɢɟ ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɱ, ɩɪɢɦɟɪаɦɢ ɫɥɭɠаɬ ɟɝɨ 
ɪаɛɨɬɵ «Пɪɢɥɨɠɟɧɢɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤ ɜɨɡɞɭɲɧɨɣ ɩɟɪɫɩɟɤ-
ɬɢɜɟ» ɢ «ɇаɱаɥɶɧɵɟ ɨɫɧɨɜаɧɢɹ ɪаɡɪɟɡɤɢ ɤаɦɧɟɣ». 

Ȼɥаɝɨɞаɪɹ ɩɥɨɞɨɬɜɨɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɋɟɜаɫɬɶɹɧɨɜа ɤɭɪɫ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɪаɫɩɪɨɫɬɪаɧɹɟɬɫɹ ɜ ɞɪɭɝɢɟ ɭɱɟɛɧɵɟ ɡаɜɟɞɟɧɢɹ Пɟ-
ɬɟɪɛɭɪɝа: ɂɧɠɟɧɟɪɧɨɟ аɪɬɢɥɥɟɪɢɣɫɤɨɟ ɭɱɢɥɢɳɟ, Мɨɪɫɤɨɣ ɤаɞɟɬɫɤɢɣ 
ɤɨɪɩɭɫ, Пɟɬɟɪɛɭɪɝɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɞаɥɟɟ ɜ Ƚɨɪɧɵɣ ɤаɞɟɬɫɤɢɣ ɤɨɪɩɭɫ, 
ɭɱɢɥɢɳɟ ɝɪаɠɞаɧɫɤɢɯ ɢɧɠɟɧɟɪɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɢ ɞɪ. 

4. ɉеɪиɨɞ XIX–XX ɜɜ. 

В ɞаɥɶɧɟɣɲɟɦ ɜɟɫɨɦɵɣ ɜɤɥаɞ ɜ ɪаɡɜɢɬɢɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬ-
ɪɢɢ ɤаɤ ɧаɭɤɢ ɢ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɜɧɟɫɥа ɰɟɥаɹ ɩɥɟɹɞа ɪɭɫɫɤɢɟ ɭɱɟ-
ɧɵɯ (ɇ.П. Ⱦɭɪɨɜ, А.ɏ. Ɋɟɞɟɪ, ɇ.ɂ. Маɤаɪɨɜ, В.ɂ. Кɭɪɞɸɦɨɜ, ȿ.ɋ. Ɏɟɞɨ-
ɪɨɜ ɢ ɞɪ.). В ɫɜɨɢɯ ɧаɭɱɧɵɯ ɬɪɭɞаɯ ɢ ɭɱɟɛɧɵɯ ɤɭɪɫаɯ ɩɪɨɮɟɫɫɨɪ 
А.ɏ. Ɋɟɞɟɪ ɪаɡɪаɛаɬɵɜаɟɬ ɬɟɨɪɢɸ ɢɡɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɨɟɤɰɢɣ ɢ ɩɪɨɟɤɰɢɣ 
ɫ ɱɢɫɥɨɜɵɦɢ ɨɬɦɟɬɤаɦɢ. Вɵɞаɸɳɟɣɫɹ ɩɟɞаɝɨɝ ɜɵɫɲɟɣ ɲɤɨɥɵ ɇ.ɂ. Маɤа-
ɪɨɜ – аɜɬɨɪ ɦɧɨɝɢɯ ɭɱɟɛɧɢɤɨɜ ɩɨ ɜɫɟɦ ɪаɡɞɟɥаɦ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. 
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ɇаɢɜɵɫɲɟɝɨ ɪаɫɰɜɟɬа ɜ XIX ɜ. ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɞɨɫɬɢɝɥа 
ɜ ɬɪɭɞаɯ ɩɪɨɮɟɫɫɨɪа В.ɂ. Кɭɪɞɸɦɨɜа. Ɉɧ ɱɢɬаɥ ɥɟɤɰɢɢ ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɧɨ ɢ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɢɫɤɭɫɫɬɜɭ, ɧаɯɨɞɹ 
ɜɫɟ ɧɨɜɵɟ ɢ ɧɨɜɵɟ ɨɛɥаɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɟɤɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɤ ɪɟɲɟ-
ɧɢɸ ɢɧɠɟɧɟɪɧɵɯ ɡаɞаɱ. Кɭɪɞɸɦɨɜ ɝɨɜɨɪɢɥ: «ɟɫɥɢ ɱɟɪɬɟɠ – ɷɬɨ ɹɡɵɤ 
ɬɟɯɧɢɤɢ (Ƚ. Мɨɧɠ), ɬɨ «ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɫɥɭɠɢɬ ɝɪаɦɦаɬɢɤɨɣ 
ɷɬɨɝɨ ɹɡɵɤа, ɬаɤ ɤаɤ ɨɧа ɭɱɢɬ ɧаɫ ɩɪаɜɢɥɶɧɨ ɱɢɬаɬɶ ɱɭɠɢɟ ɢ ɢɡɥаɝаɬɶ 
ɧаɲɢ ɫɨɛɫɬɜɟɧɧɵɟ ɦɵɫɥɢ, ɩɨɥɶɡɭɹɫɶ ɜ ɤаɱɟɫɬɜɟ ɫɥɨɜ ɬɨɥɶɤɨ ɥɢɧɢɹɦɢ 
ɢ ɬɨɱɤаɦɢ ɤаɤ ɷɥɟɦɟɧɬаɦɢ ɜɫɹɤɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ» [9]. Пɪɟɤɪаɫɧɵɦ ɡа-
ɜɟɪɲɟɧɢɟɦ ɟɝɨ ɪаɛɨɬɵ ɫɬаɥ ɭɱɟɛɧɢɤ «Кɭɪɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ». 

В ɡаɤɥɸɱɟɧɢɟ ɞɨɪɟɜɨɥɸɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞа ɨɬɦɟɬɢɦ ɬɪɭɞɵ аɤаɞɟ-
ɦɢɤа ȿ.ɋ. Ɏɟɞɨɪɨɜа «ɇɨɜаɹ ɝɟɨɦɟɬɪɢɹ ɤаɤ ɨɫɧɨɜа ɱɟɪɱɟɧɢɹ» (1907). 

Пɨɫɥɟ 1917 ɝ. ɫɨɡɞаɸɬɫɹ ɢ ɪаɡɜɢɜаɸɬɫɹ ɲɤɨɥɵ ɧаɱɟɪɬаɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ. В ɬɪɭɞаɯ ɫɨɜɟɬɫɤɢɯ ɭɱɟɧɵɯ (ɇ.А. Ɋɵ-
ɧɢɧа, А.К. Вɥаɫɨɜа, ɇ.А. Ƚɥаɝɨɥɟɜа ɢ ɞɪ.) ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ 
ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɱɟɪɱɟɧɢɟ ɩɨɥɭɱаɸɬ ɪаɡɜɢɬɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɨɛ-
ɥаɫɬɹɯ ɧаɭɤɢ, ɬɟɯɧɢɤɢ ɢ ɢɫɤɭɫɫɬɜа. 

ɍɱɟɧɢɤ В.ɂ. Кɭɪɞɸɦɨɜа ɩɪɨɮɟɫɫɨɪ ɇ.А. Ɋɵɧɢɧ – аɜɬɨɪ ɦɧɨɝɢɯ 
ɧаɭɱɧɵɯ ɬɪɭɞɨɜ ɜ ɨɛɥаɫɬɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɧаɩɪɢɦɟɪ, «Пɟɪ-
ɫɩɟɤɬɢɜа» (1918), ɜ ɤɨɬɨɪɨɦ ɛɵɥ ɨɫɜɟɳɟɧ ɩɨɞɪɨɛɧɵɣ аɧаɥɢɡ ɪаɡɥɢɱɧɵɯ 
ɩɪɢɤɥаɞɧɵɯ ɜɨɩɪɨɫɨɜ ɩɟɪɫɩɟɤɬɢɜɵ, ɭɱɟɛɧɢɤ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬ-
ɪɢɹ» ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɬɭɡɨɜ, ɤɨɬɨɪɵɣ ɩɟɪɟɢɡɞаɜаɥɫɹ 4 ɪаɡа ɢ ɞаɠɟ ɫɟ-
ɝɨɞɧɹ ɧɟ ɩɨɬɟɪɹɥ ɫɜɨɟɣ ɩɪаɤɬɢɱɟɫɤɨɣ ɡɧаɱɢɦɨɫɬɢ. Ɋɵɧɢɧ ɧаɯɨɞɢɥ ɩɪɢ-
ɦɟɪɵ ɭɫɩɟɲɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɤ ɪɟɲɟɧɢɸ ɢɧ-
ɠɟɧɟɪɧɵɯ ɡаɞаɱ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɦɟɯаɧɢɤɟ, аɜɢаɰɢɢ ɢ ɤɨɫɦɨɧаɜɬɢɤɟ. 

Пɨɫɥɟ Вɟɥɢɤɨɣ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ ɜɨɡɧɢɤаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɜ ɜɨɫɫɬаɧɨɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜа, ɦаɲɢɧɨɫɬɪɨɟɧɢɹ, ɩаɦɹɬɧɢɤɨɜ аɪɯɢɬɟɤ-
ɬɭɪɵ ɢ ɢɫɤɭɫɫɬɜа. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɫɟɪɟɞɢɧɟ ɏɏ ɜ. ɫɤɥаɞɵɜаɸɬɫɹ ɪаɡ-
ɥɢɱɧɵɟ ɧаɭɱɧɵɟ ɲɤɨɥɵ, ɮɨɪɦɢɪɭɟɬɫɹ ɢ ɡаɤɥаɞɵɜаɟɬɫɹ ɧаɭɱɧаɹ ɨɫɧɨɜа 
ɫɨɞɟɪɠаɧɢɹ ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜ ɜɭɡɟ (А.ɂ. Ⱦɨɛɪɹɤɨɜ, А.Ƚ. Кɥɢ-
ɦɭɯɢɧ, Ⱦ.ɂ. Каɪɝɢɧ, ɋ.К. Ȼɨɝɨɥɸɛɨɜ, А.В. Ȼɭɛɟɧɧɢɤɨɜ, В.Ɉ. Ƚɨɪɞɨɧ, 
ɂ.ɂ. Кɨɬɨɜ, ɇ.Ɏ. ɑɟɬɜɟɪɭɯɢɧ ɢ ɞɪ.). 

Пɪɨɮɟɫɫɨɪ А.ɂ. Ⱦɨɛɪɹɤɨɜ – аɜɬɨɪ ɤɭɪɫа «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬ-
ɪɢɹ» (1942) ɢ ɫɛɨɪɧɢɤа ɡаɞаɱ, ɤɨɬɨɪɵɟ ɜ ɬɟɱɟɧɢɟ 20 ɥɟɬ ɛɵɥɢ ɨɫɧɨɜɧɵ-
ɦɢ ɭɱɟɛɧɵɦɢ ɤɨɦɩɥɟɤɫаɦɢ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ аɪɯɢɬɟɤɬɭɪ-
ɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ. 

Ⱦ.ɂ. Каɪɝɢɧ ɩɪɨɜɨɞɢɥ ɢɫɫɥɟɞɨɜаɧɢɹ ɨ ɬɨɱɧɨɫɬɢ ɝɪаɮɢɱɟɫɤɢɯ ɩɨ-
ɫɬɪɨɟɧɢɣ. Пɨɞ ɟɝɨ ɪɭɤɨɜɨɞɫɬɜɨɦ ɛɵɥɨ ɨɪɝаɧɢɡɨɜаɧɨ ɜ Ʌɟɧɢɧɝɪаɞɟ ɨɛɴɟ-
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ɞɢɧɟɧɢɟ ɪаɛɨɬɧɢɤɨɜ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ 
ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɜ ɞɪɭɝɢɯ ɝɨɪɨɞаɯ ɧаɲɟɣ ɫɬɪаɧɵ. 

Ɉɩɪɟɞɟɥɟɧɧɵɣ ɜɤɥаɞ ɜ ɪаɫɲɢɪɟɧɢɟ ɤɪɭɝа ɫɩɟɰɢаɥɶɧɵɯ ɪаɡɞɟɥɨɜ 
ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜɧɟɫ Ƚ.В. Каɥаɧɞаɞɡɟ, ɢɡɞаɜɲɢɣ ɜ 1960 ɝ. 
ɜ Ɍɛɢɥɢɫɢ ɭɱɟɛɧɢɤ «Кɭɪɫ ɱɟɪɱɟɧɢɹ» ɧа ɝɪɭɡɢɧɫɤɨɦ ɹɡɵɤɟ. Ɉɞɧаɤɨ ɜ ɫɢ-

ɥɭ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɞаɧɧɨɣ ɤɧɢɝɢ ɢ ɟɟ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɱɟɛɧɨɦ 

ɩɪɨɰɟɫɫɟ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɱɢɥɢɳ, ɤɧɢɝа ɩɟɪɟɜɨɞɢɬɫɹ ɧа 
ɪɭɫɫɤɢɣ ɹɡɵɤ. В ɧɟɣ ɞаɸɬɫɹ ɫɜɟɞɟɧɢɹ ɩɨ ɨɫɧɨɜаɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɢ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɱɟɪɱɟɧɢɹ, аɤɫɨɧɨɦɟɬɪɢɢ ɢ ɨɬɞɟɥɤɢ ɱɟɪɬɟɠɟɣ ɤɪаɫɤаɦɢ, 

ɫɜɟɞɟɧɢɹ ɩɨ ɩɨɫɬɪɨɟɧɢɸ ɩɟɪɫɩɟɤɬɢɜɵ ɢ ɬɟɧɟɣ, ɜɵɱɟɪɱɢɜаɧɢɹ ɨɪɧаɦɟɧ-

ɬɨɜ, ɩɨɧɹɬɢɹ ɨɛ аɪɯɢɬɟɤɬɭɪɧɵɯ ɨɛɥɨɦɤаɯ. Ⱦаɧɵ ɬаɤɠɟ ɬаɛɥɢɰɵ ɯɭɞɨɠɟ-
ɫɬɜɟɧɧɵɯ ɲɪɢɮɬɨɜ, ɧаɰɢɨɧаɥɶɧɵɯ ɨɪɧаɦɟɧɬɨɜ ɫ ɪаɡɥɢɱɧɵɦɢ ɰɜɟɬɨɜɵ-

ɦɢ ɜаɪɢаɧɬаɦɢ, ɱɟɪɬɟɠɢ ɦɟɛɟɥɢ ɢ ɪɢɫɭɧɤɢ ɞɥɹ ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɨɛɪа-
ɛɨɬɤɢ ɤаɦɧɹ. Ɋаɧɟɟ ɷɬа ɤɧɢɝа ɩɪɢɦɟɧɹɥаɫɶ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ 
ɯɭɞɨɠɟɫɬɜɟɧɧɨ-ɪɟɦɟɫɥɟɧɧɵɯ ɭɱɢɥɢɳ, ɨɞɧаɤɨ ɫɟɝɨɞɧɹ ɨɧа ɦɨɠɟɬ ɧаɣɬɢ 

ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ-ɪɟɫɬаɜɪаɬɨɪɨɜ ɜɢɬ-
ɪаɠɟɣ, ɞɟɪɟɜа, ɤаɦɧɹ ɢ ɬ.ɞ. [4]. 

Кɪɭɝ ɩɪɢɤɥаɞɧɵɯ ɜɨɩɪɨɫɨɜ, ɢɡɥаɝаɟɦɵɯ ɜ ɤɭɪɫɟ ɧаɱɟɪɬаɬɟɥɶɧɨɣ 

ɝɟɨɦɟɬɪɢɢ, ɨɛɲɢɪɧɨ ɩɪɟɞɫɬаɜɥɟɧ ɜ ɭɱɟɛɧɢɤɟ, ɢɡɞаɧɧɨɦ ɜ 1962 ɝ. ɞɨɰɟɧ-

ɬɨɦ ȿ.ɋ. Ɍɢɦɪɨɬ. В ɪаɛɨɬɟ ɡɧаɱɢɬɟɥɶɧɨɟ ɜɧɢɦаɧɢɟ ɭɞɟɥɟɧɨ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɨɦɭ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɸ ɦɧɨɝɨɝɪаɧɧɵɯ ɢ ɤɪɢɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ [8]. 

Пɪɨɮɟɫɫɨɪ ɂ.ɂ. Кɨɬɨɜ ɢ ɟɝɨ ɲɤɨɥа ɩɟɪɜɵɦɢ ɭɱɥɢ ɢ ɜɧɟɞɪɢɥɢ ɫɢɫ-
ɬɟɦɵ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɨɫɧɨɜ ɦаɲɢɧɨɣ ɝɪаɮɢɤɢ 

ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. ɂɦ ɛɵɥ ɨɪɝаɧɢɡɨɜаɧ ɦɟɠɜɭɡɨɜɫɤɢɣ ɫɟɦɢɧаɪ «Кɢ-

ɛɟɪɧɟɬɢɤа ɝɪаɮɢɤɢ», ɝɞɟ ɪаɫɫɦаɬɪɢɜаɥɢɫɶ ɜɨɩɪɨɫɵ ɪɟɲɟɧɢɹ аɥɝɨɪɢɬɦɨɜ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ, ɡаɞаɧɢɟ ɦɨɞɟɥɟɣ ɤаɪɤаɫɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɩɨ-
ɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪаɦɦ. 

В ɤɨɧɰɟ ɏɏ ɜ. аɤɬɭаɥɢɡɢɪɭɸɬɫɹ ɩɪɨɛɥɟɦɵ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɰɢɤɥɨɜ ɜ ɜɭɡаɯ, ɪаɡɪаɛаɬɵɜаɸɬɫɹ 
ɢ ɜɧɟɞɪɹɸɬɫɹ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɧаɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɨɛɭ-
ɱɟɧɢɸ ɝɪаɮɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [5]: 

♦ ɜ ɨɛɳеɨɛɪаɡɨɜаɬеɥɶɧɨɣ ɲɤɨɥе (А.Ⱦ. Ȼɨɬɜɢɧɧɢɤɨɜ, В.ɇ. Вɢ-

ɧɨɝɪаɞɨɜ, А.А., ɂ.ɋ. Вɵɲɧɟɩɨɥɶɫɤɢɣ, В.В. ɋɬɟɩаɤɨɜа, А.А. Паɜɥɨɜа, 
ȿ.ɂ. Кɨɪɡɢɧɨɜа, ɇ.А. Ƚɨɪɞɟɟɧɤɨ, ɇ.Ƚ. Пɪɟɨɛɪаɠɟɧɫɤаɹ ɢ ɞɪ.); 

♦ ɜ ɫɪеɞɧиɯ ɫɩециаɥɶɧыɯ ɭɱеɛɧыɯ ɡаɜеɞеɧияɯ (ɂ.ɋ. Вɵɲɧɟ-
ɩɨɥɶɫɤɢɣ, ɇ.ɋ. Ⱦɪɭɠɢɧɢɧ, ɋ.К. Ȼɨɝɨɥɸɛɨɜ, А.В. Вɨɢɧɨɜ, В.ɂ. Вɵɲɧɟ-
ɩɨɥɶɫɤɢɣ ɢ ɞɪ.); 
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♦ ɜ ɜыɫɲиɯ ɭɱеɛɧыɯ ɡаɜеɞеɧияɯ:  
– ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ ɜ ɨɛɥаɫɬɢ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ 

ɫɩɟɰɢаɥɶɧɨɫɬɟɣ, ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ (Ʌ.Ƚ. ɇаɪɬɨɜа, В.ɂ. əɤɭɧɢɧ, 

А.А. ɑɟɤɦаɪɟɜ, В.Ɉ. Ƚɨɪɞɨɧ, М.А. ɋɟɦɟɧɰɨɜ-Ɉɝɢɟɜɫɤɢɣ, Ⱦ.ȿ. Ɍɢɯɨɧɨɜ-
Ȼɭɝɪɨɜ, ɢ ɞɪ.); 

– ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢаɥɢɫɬɨɜ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɧа-
ɩɪаɜɥɟɧɢɹ (ɘ.ɂ. Кɨɪɨɟɜ, Ɉ.В. Ƚɟɨɪɝɢɟɜɫɤɢɣ, А.Ƚ. Кɥɢɦɭɯɢɧ, Ɉ.ɋ. Ȼɭ-
ɞаɪɢɧ, ɇ.А. ɋаɥɶɧɢɤɨɜ ɢ ɞɪ.). 

Ɋаɡɪаɛɨɬаɧɵ ɧаɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɜ ɨɛɭɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ 
ɫɩɟɰɢаɥɶɧɵɯ ɪаɡɞɟɥɨɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ – «Пɟɪɫɩɟɤɬɢɜа» [4]: 

♦ ɞɥɹ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ (Ɉ.В. Ƚɟɨɪ-
ɝɢɟɜɫɤɢɣ, Ȼ.Ɏ. Ɍаɪаɫɨɜ, М.ɇ. Маɤаɪɨɜа ɢ ɞɪ.); 

♦ ɞɥɹ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɢ ɮаɤɭɥɶɬɟɬɨɜ 
(ɇ.ɋ. ɀɞаɧɨɜа Ƚ.Ƚ. ɂɜаɧɧɢɤɨɜа, М.ɋ. Кɨɪɠ, М.ɇ. Маɤаɪɨɜа, А.П. ɋɬɟ-
ɩаɧɨɜа, А.А. ɒɟɧɧɢɤɨɜ ɢ ɞɪ.). 

ɇаɢɛɨɥɶɲаɹ ɱаɫɬɶ ɪаɡɪаɛɨɬɨɤ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɨɪɢɟɧ-

ɬɢɪɨɜаɧа ɧа ɩɨɞɝɨɬɨɜɤɭ ɫɩɟɰɢаɥɢɫɬɨɜ ɦаɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢ аɪɯɢɬɟɤ-
ɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ. ɋɟɝɨɞɧɹ ɠɟ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢ-

ɥɨɫɶ ɡɧаɱɟɧɢɟ ɩɪɟɩɨɞаɜаɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɞɥɹ ɯɭɞɨɠɟɫɬ-
ɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ (ɞɢɡаɣɧɟɪɨɜ, ɯɭɞɨɠɧɢɤɨɜ ɢ ɞɪ.). Эɬɨ 
ɫɜɹɡаɧɨ ɫ ɪаɡɜɢɬɢɟɦ ɧɨɜɵɯ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɢɯ ɧаɩɪаɜɥɟɧɢɣ, 

ɢɦɟɸɳɢɯ ɛɨɥɶɲɨɟ ɩɪаɤɬɢɱɟɫɤɨɟ ɡɧаɱɟɧɢɟ (В.В ɋɬɟɩаɤɨɜа, А.А. Паɜɥɨɜа, 
ȿ.ɂ. Кɨɪɡɢɧɨɜа, ɘ.Ɏ. Каɬɯаɧɨɜа ɢ ɞɪ.). 

5. Сɨɜɪеɦеɧɧыɣ ɩеɪиɨɞ 
В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥаɜɢɧɨɨɛɪаɡɧɵɣ ɩɨɬɨɤ ɢɧɮɨɪɦаɰɢɢ ɢ ɛɭɪɧɨɟ 

ɪаɡɜɢɬɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɫɥɭɠɢɥɨ ɬɨɥɱɤɨɦ ɤ ɪаɡɜɢɬɢɸ 

ɨɛɳɟɫɬɜа, ɩɨɫɬɪɨɟɧɧɨɝɨ ɧа ɢɫɩɨɥɶɡɨɜаɧɢɢ ɪаɡɥɢɱɧɨɣ ɢɧɮɨɪɦаɰɢɢ. Пɨ 
ɩɨɞɫɱɟɬаɦ ɫɬаɬɢɫɬɨɜ, ɤ ɤɨɧɰɭ ɏɏ ɜ. ɨɛɴɟɦ ɢɧɮɨɪɦаɰɢɢ ɜ ɦɢɪɨɜɨɦ ɩɪɨ-
ɫɬɪаɧɫɬɜɟ ɭɜɟɥɢɱɢɥɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 30 ɪаɡ, ɷɬɨ ɹɜɥɟɧɢɟ ɩɨɥɭɱɢɥɨ ɧаɡɜа-
ɧɢɟ «ɢɧɮɨɪɦаɰɢɨɧɧɵɣ ɜɡɪɵɜ». Пɪɢɱɟɦ 70 % ɢɧɮɨɪɦаɰɢɢ ɢɦɟɟɬ ɝɪаɮɢ-

ɱɟɫɤɭɸ ɮɨɪɦɭ ɩɪɟɞɴɹɜɥɟɧɢɹ [1]. 

Ⱦɨɦɢɧаɧɬɨɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɝɪа-
ɮɢɱɟɫɤаɹ ɢɧɮɨɪɦаɰɢɹ – ɱɟɪɬɟɠɢ, ɫɯɟɦɵ, ɝɪаɮɢɤɢ, ɢɡɨɛɪаɠɟɧɢɹ ɭɫɬ-
ɪɨɣɫɬɜ, ɩɪɢɛɨɪɨɜ ɢ ɩɪ. ɍɱɢɬɵɜаɹ ɦɢɪɨɜɭɸ ɬɟɧɞɟɧɰɢɸ ɪаɡɜɢɬɢɹ ɝɪаɮɢ-

ɱɟɫɤɨɣ ɢɧɮɨɪɦаɬɢɡаɰɢɢ, ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɪаɡɨɜаɧɢɟ ɞɨɥɠɧɨ ɪаɡɪаɛɨɬаɬɶ 
ɧɨɜɵɟ ɦɟɠ- ɢ ɦɭɥɶɬɢɞɢɫɰɢɩɥɢɧаɪɧɵɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɜ ɩɨɞаɱɟ ɢ 

ɩɪɟɞɫɬаɜɥɟɧɢɢ ɝɪаɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦаɰɢɢ, аɤɰɟɧɬɢɪɭɹ ɜɧɢɦаɧɢɟ ɧа ɧɟ-
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ɨɛɯɨɞɢɦɨɫɬɢ ɢɡɭɱɟɧɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ɫ ɩɪɢɦɟɧɟɧɢ-

ɟɦ ɦɭɥɶɬɢɦɟɞɢа-ɩɪɟɡɟɧɬаɰɢɣ, ɷɥɟɤɬɪɨɧɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɢ ɬɟɤɫɬɨɜɵɯ 
ɫɥаɣɞɨɜ ɜ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɤɨɦɦɟɧɬаɪɢɟɜ ɩɪɟɩɨɞаɜаɬɟɥɹ, ɜɢɞɟɨɥɟɤɰɢɣ, 

ɭɱɟɛɧɵɯ ɜɢɞɟɨɩɥаɤаɬɨɜ ɢ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ ɫ ɰɟɥɶɸ ɪаɡɜɢɬɢɹ ɭ ɫɬɭ-
ɞɟɧɬɨɜ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɵɲɥɟɧɢɹ, ɬɜɨɪɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ, ɝɟɨ-
ɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɝɪаɦɨɬɧɨɫɬɢ ɢ ɬ.ɩ. [1] ɤаɤ ɡаɥɨɝа ɤаɱɟɫɬɜɟɧɧɨɝɨ ɢɧ-

ɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɭ ɛɭɞɭɳɟɝɨ ɫɩɟ-
ɰɢаɥɢɫɬа ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ. ɇɨ ɛɟɡ ɠɢɜɨɣ ɫɢɥɵ ɜɨɨɛɪаɠɟɧɢɹ 
ɢ ɧаɝɥɹɞɧɨɫɬɢ ɪɭɱɧɨɣ ɝɪаɮɢɤɢ ɤаɤ ɫɪɟɞɫɬɜа ɨɩɟɪаɬɢɜɧɨɝɨ ɩɪɨɟɤɬɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɢаɥɨɝа ɢ ɷɥɟɦɟɧɬа ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɧɟɜɨɡɦɨɠ-

ɧɨ ɱɬɨ-ɥɢɛɨ ɪаɡɪаɛɨɬаɬɶ. 
Аɧаɥɨɝɢɱɧɨɟ ɦɧɟɧɢɟ ɜɵɫɤаɡаɥɢ ɢ ɧаɲɢ ɢɧɨɫɬɪаɧɧɵɟ ɤɨɥɥɟɝɢ. ɇа 

ɦɟɠɞɭɧаɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɩɨ ɝɟɨɦɟɬɪɢɢ ɢ ɝɪаɮɢɤɟ (ICGG 2014), ɩɪɨ-
ɲɟɞɲɟɣ ɜ Аɜɫɬɪɢɢ (ɝ. ɂɧɫɛɪɭɤ), ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɢ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɡаɧɢɦаɟɬ ɪаɜɧɨɩɪаɜɧɨɟ ɦɟɫɬɨ ɫɪɟɞɢ ɞɪɭɝɢɯ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɧаɭɤ, ɨɧа ɜɨɫɬɪɟɛɨɜаɧа ɤаɤ ɭɱɟɛɧаɹ ɞɢɫɰɢɩɥɢɧа ɢ ɤаɤ ɩɪɢ-

ɤɥаɞɧаɹ ɧаɭɤа, а ɫɨɜɪɟɦɟɧɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɋАПɊ – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬаɪɢɣ 

ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɢ ɩɨɥɭɱɟɧɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɡɧаɧɢɣ [3]. 
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ɍɑȿȻɇɈȿ ɁАȾАɇИȿ  

«ȾИɇАɆИɑȿɋɄɈȿ ɋɈɉɊəɀȿɇИȿ ɈɄɊɍɀɇɈɋɌȿɃ» 

Ʉɨɪɨɬɤɢɣ ȼɢɤɬɨɪ Аɧɚɬɨɥɶɟɜɢɱ 

ɘɠɧɨ-ɭɪɚɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
(ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Чɟɥяɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɭɱɟɛɧɨɟ ɡаɞаɧɢɟ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪа-
ɮɢɤɟ, ɜɤɥɸɱаɸɳɟɟ ɜ ɫɟɛɹ ɤаɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɫɬɪɨɟɧɢɹ, ɬаɤ ɢ аɥɝɟɛɪаɢɱɟɫɤɢɟ ɪаɫɱɟ-
ɬɵ. Ⱦаɧ ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɹ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɢɧɜɟɪɫɢɹ, ɩɪɟɨɛɪаɡɨɜаɧɢɟ Ƚɢɪɫɬа, ɤɜаɞɪаɬɢɱɧɵɟ ɤɪɟɦɨɧɨɜɵ 
ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɤɜаɞɪаɬɢɱɧаɹ ɢɧɜɨɥɸɰɢɹ. 

 

 

LEARNING TASK «DYNAMIC PAIRING OF CIRCLES» 
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Considered options for building a smooth composite curves (contours) passing 
through the given points and satisfies additional boundary conditions. Used a parameterized 
cubic parabola in vector form. Examples of assignments.  
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ɉɨɫɬаɧɨɜɤа ɡаɞаɱи 

Ɍɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɤɪɢɜɭɸ ɫ ɝɥаɞɤɨɫɬɶɸ ɧɟ ɦɟɧɟɟ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤа, ɢɦɟɸɳɭɸ ɜ ɡаɞаɧɧɵɯ ɬɨɱɤаɯ A ɢ B ɞаɧɧɵɟ ɤаɫаɬɟɥɶɧɵɟ TA, TB 
ɢ ɤɪɭɝɢ ɤɪɢɜɢɡɧɵ RA, RB (ɪɢɫ. 1). ɇаɣɬɢ ɭɪаɜɧɟɧɢɟ ɤɪɢɜɨɣ. ɂɧаɱɟ ɝɨɜɨ-
ɪɹ, ɧаɞɨ ɫɩɪɨɟɤɬɢɪɨɜаɬɶ ɫɨɫɬаɜɥɹɸɳɭɸ ɨɛɜɨɞа ɧɟ ɦɟɧɟɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞ-
ɤа ɝɥаɞɤɨɫɬɢ, ɢɦɟɸɳɭɸ ɜ ɡаɞаɧɧɵɯ ɫɬɵɤɨɜɵɯ ɬɨɱɤаɯ A, B ɞаɧɧɵɟ ɤаɫа-
ɬɟɥɶɧɵɟ ɢ ɤɪɭɝɢ ɤɪɢɜɢɡɧɵ [1]. 

Пɨɫɬаɜɥɟɧɧɭɸ ɡаɞаɱɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɪаɡɧɵɦɢ ɫɩɨɫɨɛаɦɢ. ɇаɩɪɢ-
ɦɟɪ, ɜ [2] ɛɵɥа ɩɨɥɭɱɟɧа ɤɪɢɜаɹ, ɫɨɫɬаɜɥɟɧɧаɹ ɢɡ ɞɭɝ ɤɭɛɢɱɟɫɤɢɯ ɩаɪа-
ɛɨɥ ɫ ɨɫɹɦɢ, ɩаɪаɥɥɟɥɶɧɵɦɢ ɤɨɨɪɞɢɧаɬɧɵɦ ɨɫɹɦ x, y. Эɬɨ ɤɭɛɢɱɟɫɤɢɣ 
ɫɩɥаɣɧ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа ɝɥаɞɤɨɫɬɢ. Пɨɥɭɱɟɧɧɵɣ ɫɩɥаɣɧ ɜɵɝɥɹɞɢɬ ɤаɤ 
ɝɨɧɨɱɧаɹ ɬɪаɫɫа, а ɧɟ ɤаɤ ɬɟɯɧɢɱɟɫɤɢɣ ɨɛɜɨɞ (ɫɦ. ɪɢɫ. 1, а). Эɬɨ ɯɨɪɨɲаɹ 
ɬɪаɫɫа. Ƚɨɧɳɢɤ ɧа ɬаɤɨɣ ɬɪаɫɫɟ ɛɭɞɟɬ ɭɜɟɪɟɧɧɨ ɩɟɪɟɤɥаɞɵɜаɬɶ ɫɜɨɣ ɦɨ-
ɬɨɰɢɤɥ ɢɡ ɩɨɜɨɪɨɬа ɜ ɩɨɜɨɪɨɬ, ɧɟ ɢɫɩɵɬɵɜаɹ «ɛɨɤɨɜɨɝɨ ɫɧɨɫа» (ɫɤаɱɤɨ-
ɨɛɪаɡɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɰɟɧɬɪɨɫɬɪɟɦɢɬɟɥɶɧɨɣ ɫɢɥɵ) ɜ ɫɬɵɤɨɜɵɯ ɬɨɱɤаɯ. 
ɇɨ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɡаɞаɱ ɬаɤɨɣ ɨɛɜɨɞ ɧɟ ɝɨɞɢɬɫɹ. 
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Ɋɢɫ. 1. Пɨɫɬаɧɨɜɤа ɡаɞаɱɢ ɢ ɞɜа ɜаɪɢаɧɬа ɟɟ ɪɟɲɟɧɢɹ 

Кɭɛɢɱɟɫɤɢɣ ɫɩɥаɣɧ ɦɨɠɟɬ ɛɵɬɶ ɨɬɪɟɞаɤɬɢɪɨɜаɧ ɭɤаɡаɧɢɟɦ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɯ ɭɩɪаɜɥɹɸɳɢɯ ɬɨɱɟɤ, ɯɨɬɹ ɩɪɢ ɷɬɨɦ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪаɫɬɟɬ 
ɱɢɫɥɨ ɨɬɫɟɤɨɜ ɨɛɜɨɞа. Ɍɟɪɹɟɬɫɹ аɧаɥɢɬɢɱɟɫɤɨɟ ɨɩɢɫаɧɢɟ. В ɪɟɡɭɥɶɬаɬɟ 
ɨɛɜɨɞ ɮɢɤɫɢɪɭɟɬɫɹ ɧɟ ɮɨɪɦɭɥɨɣ, а ɞɢɫɤɪɟɬɧɵɦ ɰɢɮɪɨɜɵɦ ɦаɫɫɢɜɨɦ 
ɤɨɨɪɞɢɧаɬ. К ɬɨɦɭ ɠɟ ɝɪаɮɢɤ ɢɡɦɟɧɟɧɢɹ ɤɪɢɜɢɡɧɵ ɩɨ ɞɥɢɧɟ ɨɛɜɨɞа – ɧɟ 
ɝɥаɞɤаɹ, а ɥɨɦаɧаɹ ɤɪɢɜаɹ. Ɍаɤɨɟ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɨɤаɡаɬɶɫɹ ɬɟɯɧɢɱɟɫɤɢ 
ɧɟɩɪɢɟɦɥɟɦɵɦ. 

Мɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɩаɪаɛɨɥɵ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤа ɫ ɪɢɫɤɨɦ ɩɨɥɭ-
ɱɢɬɶ ɧɟɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɨɫɰɢɥɥɹɰɢɢ. Ɍɨɠɟ ɩɥɨɯɨ. 

ȿɫɬɶ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ: ɧаɞɨ ɜɡɹɬɶ ɩɨɞɯɨɞɹɳɭɸ ɋАПɊ. ɇаɩɪɢɦɟɪ, 
IndorCAD/Road. ɂɡɭɱɢɦ ɢɧɫɬɪɭɤɰɢɸ ɤ ɩɪɨɝɪаɦɦɟ, ɪаɡɛɟɪɟɦɫɹ ɫ ɤɧɨɩ-
ɤаɦɢ, ɡаɞаɞɢɦ ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ, ɩɨɥɭɱɢɦ ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ. ɇɨ, ɜɨ-
ɩɟɪɜɵɯ, ɷɬа ɤɪɢɜаɹ ɛɭɞɟɬ ɫɨɫɬаɜɧɨɣ. Вɨ-ɜɬɨɪɵɯ, ɭ ɧаɫ ɜɫɟ-ɬаɤɢ ɭɱɟɛɧɵɣ 
ɩɪɨɰɟɫɫ, а ɧɟ ɤɭɪɫɵ ɩɨɥɶɡɨɜаɬɟɥɟɣ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɋАПɊ. 

Мɵ ɪаɫɫɦɨɬɪɢɦ аɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ, ɨɫɧɨɜаɧɧɵɣ ɧа ɨɛɵɱɧɨɣ ɢɧ-
ɜɟɪɫɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɪɭɠɧɨɫɬɢ, ɧɨ ɫɨ ɫɦɟɳɟɧɧɵɦ ɰɟɧɬɪɨɦ ɩɪɟɨɛɪа-
ɡɨɜаɧɢɹ. Ɂаɛɟɝаɹ ɜɩɟɪɟɞ, ɩɨɤаɠɟɦ ɪɟɡɭɥɶɬаɬ: ɜɦɟɫɬɨ ɫɨɫɬаɜɧɨɣ ɤɪɢɜɨɣ 
ɛɭɞɟɬ ɩɨɥɭɱɟɧа ɞɭɝа c4 ɨɞɧɨɣ аɥɝɟɛɪаɢɱɟɫɤɨɣ ɧɟɪаɰɢɨɧаɥɶɧɨɣ ɤɪɢɜɨɣ 
ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤа, ɭɞɨɜɥɟɬɜɨɪɹɸɳаɹ ɩɨɫɬаɜɥɟɧɧɵɦ ɝɪаɧɢɱɧɵɦ ɭɫɥɨ-
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ɜɢɹɦ (ɫɦ. ɪɢɫ. 1, ɛ). Аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɧɨɫɬɶɸ, ɛɟɡ ɤаɤɢɯ-ɥɢɛɨ 
ɢɡɦɟɧɟɧɢɣ, ɜɡɹɬ ɢɡ ɪаɛɨɬɵ [1, ɫ. 89]. 

Ɉɛɨɛɳеɧɧая иɧɜеɪɫия 

Вɫɟ ɡɧаɸɬ, ɱɬɨ ɬаɤɨɟ ɢɧɜɟɪɫɢɹ. Эɬɨ ɩɪɨɫɬɟɣɲаɹ ɤɜаɞɪаɬɢɱɧаɹ ɢɧ-
ɜɨɥɸɰɢɹ. ɇа ɫɨɜɦɟɳɟɧɧɨɣ ɩɥɨɫɤɨɫɬɢ П = П′ ɱɟɪɬɹɬ ɨɤɪɭɠɧɨɫɬɶ d2. Ȼɟ-
ɪɭɬ ɩɪɨɢɡɜɨɥɶɧɭɸ ɬɨɱɤɭ M ɩɥɨɫɤɨɫɬɢ П. ɋɬаɜɹɬ ɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬа-
ɤɭɸ ɬɨɱɤɭ M′ ɩɥɨɫɤɨɫɬɢ П′, ɱɬɨ ɬɨɱɤɢ Q, P, M, M′, ɥɟɠаɳɢɟ ɧа OM, ɨɛ-
ɪаɡɭɸɬ ɝаɪɦɨɧɢɱɟɫɤɭɸ ɱɟɬɜɟɪɤɭ (ɪɢɫ. 2, а). 

 

Ɋɢɫ. 2. Ɉɛɨɛɳɟɧɧаɹ ɢɧɜɟɪɫɢɹ 

Ɉɤɪɭɠɧɨɫɬɶ d2 ɧаɡɵɜаɸɬ ɢɧɜаɪɢаɧɬɧɨɣ ɤɨɧɢɤɨɣ, ɩɨɫɤɨɥɶɤɭ ɬɨɱ-
ɤɢ, ɢɧɰɢɞɟɧɬɧɵɟ d2, ɩɪɢ ɢɧɜɟɪɫɢɢ ɩɟɪɟɯɨɞɹɬ ɜ ɫɟɛɹ. Цɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ 
O – ɰɟɧɬɪ ɩɪɟɨɛɪаɡɨɜаɧɢɹ. Ʌɸɛаɹ ɩɪɹɦаɹ m (ɤɪɨɦɟ ɫɥаɛɨɢɧɜаɪɢаɧɬɧɵɯ 
ɩɪɹɦɵɯ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ) ɩɟɪɟɯɨɞɢɬ ɜ ɨɤɪɭɠɧɨɫɬɶ 
m2, ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ ɰɟɧɬɪ O. Вɫɟ ɨɤɪɭɠɧɨɫɬɢ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɰɢɤɥɢ-
ɱɟɫɤɢɟ ɬɨɱɤɢ I, J, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɨɛɪаɡ (ɝɨɦаɥɨɢɞ) ɥɸɛɨɣ ɩɪɹɦɨɣ ɩɪɨ-
ɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɢ O, I, J, ɤɨɬɨɪɵɟ ɧаɡɵɜаɸɬ ɮɭɧɞаɦɟɧɬаɥɶɧɵɦɢ (ɜ ɪаɫ-
ɫɦаɬɪɢɜаɟɦɨɦ ɫɥɭɱаɟ – ɩɨɩаɪɧɨ ɫɨɜɩаɜɲɢɦɢ) ɬɨɱɤаɦɢ ɩɥɨɫɤɨɫɬɟɣ  
П = П′ (F-ɬɨɱɤаɦɢ). Ɍɨɱɤɢ F1 = F′1 ɫɨɜɩаɞаɸɬ ɫ O, ɬɨɱɤɢ F2 = F′3  
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ɢ F3 = F′2 ɫɨɜɩаɞаɸɬ ɫ ɰɢɤɥɢɱɟɫɤɢɦɢ ɬɨɱɤаɦɢ. Пɪɟɨɛɪаɡɨɜаɧɢɟ ɢɧɜɨ-
ɥɸɰɢɨɧɧɨ, ɩɨɫɤɨɥɶɤɭ ɬɨɱɤɟ N = M′ ɨɬɜɟɱаɟɬ ɬɨɱɤа N′ = M. В ɤаɱɟɫɬɜɟ 
ɩɪаɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ ɢɧɜɟɪɫɢɢ ɜ ɝɟɨɦɟɬɪɢɢ ɨɛɵɱɧɨ ɧаɡɵɜаɸɬ ɩɨ-
ɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɟɣ ɀɭɤɨɜɫɤɨɝɨ. В ɲɤɨɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢɫɩɨɥɶɡɭɸɬ 
ɢɧɜɟɪɫɢɸ (ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɨɛɪаɡɨɜаɧɢɟɦ ɪаɫɲɢɪɟɧɢɹ) ɞɥɹ ɪɟɲɟɧɢɹ ɡа-
ɞаɱɢ Аɩɨɥɥɨɧɢɹ. 

Пɪɨɢɡɜɨɥɶɧɵɦ ɨɛɪаɡɨɦ ɫɦɟɫɬɢɦ ɰɟɧɬɪ O ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɰɟɧɬɪа ɨɤɪɭɠɧɨɫɬɢ (ɪɢɫ. 2, ɛ). Аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɵɯ ɬɨɱɟɤ ɨɫɬаɟɬɫɹ ɩɪɟɠɧɢɦ: (QPMM′) = –1. Пɨɥɭɱаɟɦ ɩɪɟɨɛɪаɡɨɜа-
ɧɢɟ, ɤɨɬɨɪɨɟ ɧаɡɵɜаɸɬ ɨɛɨɛɳɟɧɧɨɣ ɢɧɜɟɪɫɢɟɣ, ɢɥɢ ɩɪɟɨɛɪаɡɨɜаɧɢɟɦ 
Ƚɢɪɫɬа [1]. Мɧɢɦɵɟ ɬɨɱɤɢ F2 = F′3 ɢ F3 = F′2 ɩɨɤɢɞаɸɬ ɫɜɨɢ ɧаɫɢɠɟɧ-
ɧɵɟ ɦɟɫɬа I, J, ɯɨɬɹ ɢ ɨɫɬаɸɬɫɹ ɧа ɨɤɪɭɠɧɨɫɬɢ d2, ɭɤаɡɵɜаɹ ɦɧɢɦɵɟ ɬɨɱ-
ɤɢ ɤаɫаɧɢɹ ɦɧɢɦɵɯ ɩɪɹɦɵɯ, ɩɪɨɜɟɞɟɧɧɵɯ ɢɡ ɬɨɱɤɢ O ɤаɫаɬɟɥɶɧɨ ɤ d2. 
Пɪɨɢɡɜɨɥɶɧаɹ ɩɪɹɦаɹ m ɩɟɪɟɯɨɞɢɬ ɜ ɤɨɧɢɤɭ m2, ɢɧɰɢɞɟɧɬɧɭɸ ɬɨɱɤɟ  
O = F1 = F′1 ɢ ɦɧɢɦɵɦ ɬɨɱɤаɦ F2 = F′3, F3 = F′2. 

ɉɪиɦеɱаɧие 
Ɉɛɨɛɳɟɧɧаɹ ɢɧɜɟɪɫɢɹ (ɩɪɟɨɛɪаɡɨɜаɧɢɟ Ƚɢɪɫɬа) ɦɨɠɟɬ ɢɦɟɬɶ ɜ ɤа-

ɱɟɫɬɜɟ ɢɧɜаɪɢаɧɬɧɨɣ ɤɨɧɢɤɢ ɧɟ ɬɨɥɶɤɨ ɨɤɪɭɠɧɨɫɬɶ, ɧɨ ɢ ɥɸɛɭɸ КВП, 
ɜ ɬɨɦ ɱɢɫɥɟ ɜɵɪɨɠɞɟɧɧɭɸ КВП, ɪаɫɩаɜɲɭɸɫɹ ɧа ɞɜɟ ɩɪɹɦɵɟ. 

Вɵɧɟɫɟɦ ɰɟɧɬɪ ɩɪɟɨɛɪаɡɨɜаɧɢɹ O ɡа ɩɪɟɞɟɥɵ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤ-
ɪɭɠɧɨɫɬɢ d2. Ɍɨɱɤɢ F2 = F′3, F3 = F′2, ɨɫɬаɜаɹɫɶ ɧа ɨɤɪɭɠɧɨɫɬɢ d2, ɫɬа-
ɧɨɜɹɬɫɹ ɜɟɳɟɫɬɜɟɧɧɵɦɢ. Ɉɛɪаɡ m2 ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɪɹɦɨɣ m ɩɪɨɯɨɞɢɬ 
ɱɟɪɟɡ ɰɟɧɬɪ O ɢ ɱɟɪɟɡ ɬɨɱɤɢ F2, F3 (ɪɢɫ. 2, ɜ). 

ȿɫɥɢ ɰɟɧɬɪ O ɢɧɰɢɞɟɧɬɟɧ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɬɨ F-ɬɨɱɤɢ 
ɫɨɜɩаɞаɸɬ ɫ ɰɟɧɬɪɨɦ O: O = F1 = F′1 = F2 = F′2 = F3 = F′3, ɜɫɥɟɞɫɬɜɢɟ 
ɱɟɝɨ ɨɛɪаɡɵ ɜɫɟɯ ɩɪɹɦɵɯ ɩɨɥɭɱаɸɬ ɜ O ɬɪɟɯɬɨɱɟɱɧɨɟ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ 
ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɨɛɪаɡɨɦ p2 ɧɟɫɨɛɫɬɜɟɧɧɨɣ ɩɪɹɦɨɣ (ɪɢɫ. 2, г).  
Ɉɛɪаɡ ɧɟɫɨɛɫɬɜɟɧɧɨɣ ɩɪɹɦɨɣ p2 ɧаɡɵɜаɸɬ ɩɪɟɞɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɶɸ. Ɉɧа 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɰɟɧɬɪ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠɧɨɫɬɢ d2. 

Пɨɤа ɧɟ ɨɱɟɧɶ ɩɨɧɹɬɧɨ, ɤаɤ ɷɬɢ «ɧаɭɤɨɨɛɪаɡɧɵɟ» ɪаɫɫɭɠɞɟɧɢɹ 
ɨɛ ɢɧɜɟɪɫɢɢ ɫ ɩɥаɜаɸɳɢɦ ɰɟɧɬɪɨɦ ɦɨɝɭɬ ɩɨɦɨɱɶ ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɧ-
ɤɪɟɬɧɨɣ ɩɪаɤɬɢɱɟɫɤɨɣ ɡаɞаɱɢ. Ɂаɱɟɦ, ɧаɩɪɢɦɟɪ, ɪаɫɫɦаɬɪɢɜаɬɶ ɬаɤɨɣ 
ɷɤɡɨɬɢɱɟɫɤɢɣ ɱаɫɬɧɵɣ ɫɥɭɱаɣ, ɤɨɝɞа ɰɟɧɬɪ O ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢɧɰɢ-
ɞɟɧɬɟɧ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɢ ɜɫɟ F-ɬɨɱɤɢ ɫɨɜɩаɞаɸɬ ɫ ɬɨɱɤɨɣ O? 
Ⱦɥɹ «ɧаɭɤɨɨɛɪаɡɢɹ»? Кɨɧɟɱɧɨ, ɧɟɬ. ɂɦɟɧɧɨ ɷɬɨɬ ɱаɫɬɧɵɣ ɫɥɭɱаɣ ɩɨ-
ɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɢɬɶ ɡаɞаɱɭ ɞɢɧаɦɢɱɟɫɤɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɞɜɭɯ 
ɨɤɪɭɠɧɨɫɬɟɣ. ɇɨ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɪаɫɫɦɨɬɪɟɬɶ ɜɫɩɨɦɨɝаɬɟɥɶ-
ɧɭɸ ɡаɞаɱɭ. 
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ȼɫɩɨɦɨɝаɬеɥɶɧая ɡаɞаɱа: ɨɛɪаɡ ɨɤɪɭɠɧɨɫɬи ɜ ɨɛɨɛɳеɧɧɨɣ  

иɧɜеɪɫии 

Ɉɛɨɛɳɟɧɧаɹ ɢɧɜɟɪɫɢɹ ɡаɞаɧа ɰɟɧɬɪɨɦ F1 ɢ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠ-
ɧɨɫɬɶɸ d2. Ɍɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɨɛɪаɡ r ɨɤɪɭɠɧɨɫɬɢ r0 (ɪɢɫ. 3). Ɉɬɦɟɱа-
ɟɦ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ 1, 1′ ɨɤɪɭɠɧɨɫɬɢ r ɫ ɩɪɹɦɨɣ j1 = F2F3. Вɫɟ ɬɨɱɤɢ 
ɷɬɨɣ ɩɪɹɦɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬɦɟɱɟɧɧɵɟ ɬɨɱɤɢ 1, 1′, ɩɪɟɨɛɪаɡɭɸɬɫɹ ɜ 
ɬɨɱɤɭ F1. ɋɥɟɞɨɜаɬɟɥɶɧɨ, F1 – ɞɜɨɣɧаɹ ɬɨɱɤа ɤɪɢɜɨɣ r. Ɍɨɱɤɢ F2, F3 
ɬаɤɠɟ ɞɜɨɣɧɵɟ. Пɨɥɭɱаɟɦ ɨɛɪаɡ ɨɤɪɭɠɧɨɫɬɢ r0 – ɭɧɢɤɭɪɫаɥɶɧɭɸ ɤɪɢ-
ɜɭɸ r ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤа (ɫɦ. ɪɢɫ. 3). Ɉɱɟɜɢɞɧɨ, ɤɪɢɜаɹ r ɩɪɨɯɨɞɢɬ ɱɟ-
ɪɟɡ ɬɨɱɤɢ R, R′ ɩɟɪɟɫɟɱɟɧɢɹ ɢɧɜаɪɢаɧɬɧɨɣ ɤɨɧɢɤɢ d2 ɫ ɩɪɨɨɛɪаɡɨɦ r0. 
Вɫɩɨɦɨɝаɬɟɥɶɧаɹ ɡаɞаɱа ɪɟɲɟɧа. 

 

Ɋɢɫ. 3. Ɉɛɪаɡ ɨɤɪɭɠɧɨɫɬɢ ɜ ɨɛɨɛɳɟɧɧɨɣ ɢɧɜɟɪɫɢɢ 

ȿɫɥɢ ɛɵ ɩɪɨɨɛɪаɡ r0 ɧɟ ɩɟɪɟɫɟɤаɥɫɹ ɫ ɩɪɹɦɵɦɢ j1, j2, j3, ɬɨ ɨɛɪаɡ r 
ɧɟ ɩɪɨɲɟɥ ɛɵ ɱɟɪɟɡ ɬɨɱɤɢ F1, F2, F3. ɂ ɧаɨɛɨɪɨɬ, ɟɫɥɢ ɩɪɨɨɛɪаɡ ɩɟɪɟ-
ɫɟɤаɟɬɫɹ ɫ ji, ɬɨ ɨɛɪаɡ ɨɛɹɡаɬɟɥɶɧɨ ɢɧɰɢɞɟɧɬɟɧ ɬɨɱɤɟ Fi. ɂɦɟɧɧɨ ɪаɞɢ 
ɢɥɥɸɫɬɪаɰɢɢ ɷɬɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ ɛɵɥа ɪаɫɫɦɨɬɪɟɧа ɜɫɩɨɦɨɝаɬɟɥɶɧаɹ ɡа-
ɞаɱа. ȿɳɟ ɪаɡ ɩɨɞɱɟɪɤɧɟɦ, ɫɤɨɥɶɤɨ ɪаɡ ɩɪɨɨɛɪаɡ ɩɟɪɟɫɟɤаɟɬ ɢɫɤɥɸɱɟɧ-
ɧɭɸ ɩɪɹɦɭɸ ji, ɫɬɨɥɶɤɨ ɪаɡ ɨɛɪаɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ аɫɫɨɰɢɢɪɨɜаɧɧɭɸ 
ɫ ɩɪɹɦɨɣ ji ɬɨɱɤɭ Fi. 

В ɱаɫɬɧɨɫɬɢ, ɟɫɥɢ ɜɫɟ ɬɪɢ F-ɬɨɱɤɢ ɫɨɜɩаɞаɸɬ ɫ ɰɟɧɬɪɨɦ ɩɪɟɨɛɪаɡɨ-
ɜаɧɢɹ O (ɫɦ. ɪɢɫ. 2, г), ɬɨ ɢɫɤɥɸɱɟɧɧɵɟ ɩɪɹɦɵɟ j1, j2, j3 ɫɨɜɩаɞаɸɬ ɦɟɠɞɭ 
ɫɨɛɨɣ, ɡаɧɢɦаɹ ɩɨɥɨɠɟɧɢɟ ɤаɫаɬɟɥɶɧɨɣ t ɤ ɨɤɪɭɠɧɨɫɬɢ d2 ɜ ɬɨɱɤɟ O. ȿɫɥи 

ɩɪи ɷɬɨɦ ɨɤɪɭɠɧɨɫɬɶ r0 ɩеɪеɫеɤаеɬ ɤаɫаɬеɥɶɧɭɸ t (ɜ ɞɜɭɯ ɬɨɱɤаɯ), ɬɨ 
ее ɨɛɪаɡ r ɞɜаɠɞы ɩɪɨɣɞеɬ ɱеɪеɡ ɜɫе ɬɪи ɫɨɜɩаɜɲие F-ɬɨɱɤи. Пɪɢ 
ɷɬɨɦ ɨɛɟ ɜɟɬɜɢ ɤɪɢɜɨɣ r ɛɭɞɭɬ ɢɦɟɬɶ ɜ ɬɨɱɤɟ O ɤɪɭɝ ɤɪɢɜɢɡɧɵ, ɫɨɜɩа-



 275 

ɞаɸɳɢɣ ɫ ɩɪɟɞɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɶɸ p2 (ɫɦ. ɪɢɫ. 2, г). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɨɛɟ 
ɜɟɬɜɢ ɤɪɢɜɨɣ r ɢ ɨɤɪɭɠɧɨɫɬɶ p2 ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɬɪɢ ɫɨɜɩаɜɲɢɟ ɬɨɱɤɢ  
F1 = F2 = F3, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɧаɯɨɞɹɬɫɹ ɜ ɬɪɟɯɬɨɱɟɱɧɨɦ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɜ ɨɛɨɛɳɟɧɧɨɣ ɢɧɜɟɪɫɢɢ ɫ ɰɟɧɬɪɨɦ O, ɥɟɠаɳɢɦ ɧа 
d2, ɨɛɪаɡ r ɨɤɪɭɠɧɨɫɬɢ r0, ɩɟɪɟɫɟɤаɸɳɟɣ ɤаɫаɬɟɥɶɧɭɸ t, ɢɦɟɟɬ ɜ ɬɨɱɤɟ 
O ɤɪɭɝ ɤɪɢɜɢɡɧɵ p2. 

Ⱥɥɝɨɪиɬɦ ɪеɲеɧия ɨɫɧɨɜɧɨɣ ɡаɞаɱи 

ɇаɩɨɦɧɢɦ ɡаɞаɱɭ. Ⱦаɧɵ ɨɤɪɭɠɧɨɫɬɢ ρA ɢ ρB (ɪɢɫ. 4, а). Ɍɪɟɛɭɟɬɫɹ 
ɩɨɫɬɪɨɢɬɶ ɞɢɧаɦɢɱɟɫɤɨɟ ɫɨɩɪɹɠɟɧɢɟ ɞаɧɧɵɯ ɨɤɪɭɠɧɨɫɬɟɣ, ɬ.ɟ. ɬаɤɨɟ ɫɨ-
ɩɪɹɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɬɨɪаɹ ɩɪɨɢɡɜɨɞɧаɹ ɩɥаɜɧɨ (ɛɟɡ ɢɡɥɨɦɨɜ) ɦɟɧɹɟɬ-
ɫɹ ɜɞɨɥɶ ɢɫɤɨɦɨɣ ɫɨɩɪɹɝаɸɳɟɣ ɤɪɢɜɨɣ. 

 

Ɋɢɫ. 4. Кɨɧɫɬɪɭɢɪɨɜаɧɢɟ ɡаɞаɧɧɨɝɨ ɨɛɜɨɞа 

Эɬа ɡаɞаɱа ɪɟɲɟɧа ɜ [1]. ɇаɦ ɧɟ ɧаɞɨ ɧɢɱɟɝɨ ɢɡɨɛɪɟɬаɬɶ. Аɥɝɨ-
ɪɢɬɦ, ɨɫɧɨɜаɧɧɵɣ ɧа ɢɫɩɨɥɶɡɨɜаɧɢɢ ɫɜɨɣɫɬɜ ɤɪɟɦɨɧɨɜɵɯ ɩɪɟɨɛɪаɡɨɜа-
ɧɢɣ ɩɥɨɫɤɨɫɬɢ ɫ ɫɨɜɩаɜɲɢɦɢ F-ɬɨɱɤаɦɢ, ɩɪɨɩɢɫаɧ ɫ аɩɬɟɤаɪɫɤɨɣ ɬɨɱɧɨ-
ɫɬɶɸ ɢ ɩɨɥɧɨɫɬɶɸ ɝɨɬɨɜ ɤ ɭɩɨɬɪɟɛɥɟɧɢɸ. Ɂаɞаɱɭ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ 
аɞаɩɬɢɪɨɜаɬɶ ɤ ɫɬɭɞɟɧɱɟɫɤɨɦɭ ɭɪɨɜɧɸ, ɯɨɬɹ ɜ ɰɟɥɨɦ ɦɨɧɨɝɪаɮɢɹ [1] ɧа-
ɩɢɫаɧа ɛɟɡ ɜɫɹɤɨɝɨ ɫɧɢɫɯɨɠɞɟɧɢɹ ɤ ɦаɥɨɝɪаɦɨɬɧɨɦɭ ɱɢɬаɬɟɥɸ. 

Ⱦɟɣɫɬɜɢɟ ɩɟɪɜɨɟ. Ɉɞɧɭ ɢɡ ɡаɞаɧɧɵɯ ɝɪаɧɢɱɧɵɯ ɬɨɱɟɤ, ɧаɩɪɢɦɟɪ 
ɬɨɱɤɭ B, ɩɪɢɧɢɦаɟɦ ɡа ɰɟɧɬɪ ɤɜаɞɪаɬɢɱɧɨɣ ɢɧɜɨɥɸɰɢɢ I2 ɫ ɫɨɜɩаɜɲɢɦɢ 
F-ɬɨɱɤаɦɢ: B = F1 = F2 = F3. Ɂаɞаɧɧɵɣ ɤɪɭɝ ɤɪɢɜɢɡɧɵ ρB ɫɱɢɬаɟɦ ɩɪɟ-
ɞɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɶɸ p2 ɩɪɟɨɛɪаɡɨɜаɧɢɹ I2. ɇаɩɨɦɧɢɦ, ɱɬɨ p2 – ɨɛɪаɡ 
(ɝɨɦаɥɨɢɞ) ɧɟɫɨɛɫɬɜɟɧɧɨɣ ɩɪɹɦɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɡɧаɱɧɨ ɧаɱɟɪɬɢɬɶ 
ɢɧɜаɪɢаɧɬɧɭɸ ɨɤɪɭɠɧɨɫɬɶ d2 (ɫɦ. ɪɢɫ. 4, а). Ɍаɤɢɦ ɨɛɪаɡɨɦ, аɩɩаɪаɬ 
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ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧ. Каɤɭɸ ɩɨɥɶɡɭ ɧаɦ ɩɪɢɧɟɫɟɬ ɷɬɨ 
ɩɪɟɨɛɪаɡɨɜаɧɢɟ – ɩɨɤа ɧɟɢɡɜɟɫɬɧɨ. 

Ⱦɟɣɫɬɜɢɟ ɜɬɨɪɨɟ. ȼ ɢɧɜɨɥɸɰɢɢ I2 ɧаɯɨɞɢɦ ɨɛɪаɡ ρ′A ɤɪɭɝа ɤɪɢɜɢɡ-
ɧɵ ρA, ɡаɞаɧɧɨɝɨ ɜ ɭɫɥɨɜɢɢ ɡаɞаɱɢ. Пɨɥɭɱаɟɦ аɥɝɟɛɪаɢɱɟɫɤɭɸ ɤɪɢɜɭɸ 
ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤа ρ′A, ɮɨɪɦа ɤɨɬɨɪɨɣ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɬаɧɨɜɢɬɫɹ ɩɨ-
ɧɹɬɧɨɣ ɩɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɞɜɭɯ ɞɟɫɹɬɤɨɜ ɬɨɱɟɤ ɷɬɨɣ ɤɪɢɜɨɣ (ɫɦ. ɪɢɫ. 4, а). 
ɇɨ ɷɬɨɝɨ ɧɟɞɨɫɬаɬɨɱɧɨ. ɇаɦ ɩɨɬɪɟɛɭɟɬɫɹ ɫɨɜɟɪɲɟɧɧɨ ɬɨɱɧɨ ɡɧаɬɶ ɤаɫа-
ɬɟɥɶɧɭɸ ɢ ɤɪɭɝ ɤɪɢɜɢɡɧɵ ɤɪɢɜɨɣ ρ′A ɜ ɬɨɱɤɟ A′ (ɡɞɟɫɶ A′ – ɨɛɪаɡ ɬɨɱɤɢ A 
ɜ ɩɪɟɨɛɪаɡɨɜаɧɢɢ I2). 

Кɨɧɟɱɧɨ, ɦɨɠɧɨ ɩɨɫɬаɪаɬɶɫɹ ɩɨɥɭɱɢɬɶ ɷɬɭ ɢɧɮɨɪɦаɰɢɸ ɦɟɬɨɞаɦɢ 
ɝɪаɮɢɱɟɫɤɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜаɧɢɹ. ɇɨ ɪɟɡɭɥɶɬаɬ ɛɭɞɟɬ ɩɥɨɯɨɣ, ɧɟɫɦɨɬ-
ɪɹ ɧа ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɨɫɬɪɨɟɧɢɣ. Пɨɷɬɨɦɭ ɛɭɞɟɦ ɢɫ-
ɤаɬɶ аɧаɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ. 

Вɜɟɞɟɦ ɜ ɪаɫɫɦɨɬɪɟɧɢɟ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧаɬ xy, ɫɨɜɦɟɫɬɢɜ ɧаɱаɥɨ ɤɨ-
ɨɪɞɢɧаɬ ɫ ɰɟɧɬɪɨɦ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢ ɧаɩɪаɜɢɜ ɨɫɶ y ɜɞɨɥɶ ɤаɫаɬɟɥɶɧɨɣ t 
ɤ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠɧɨɫɬɢ d2 (ɫɦ. ɪɢɫ. 4, а). В ɜɵɛɪаɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪ-
ɞɢɧаɬ ɪаɫɫɦаɬɪɢɜаɟɦɨɟ ɩɪɟɨɛɪаɡɨɜаɧɢɟ I2 ɨɩɢɫɵɜаɟɬɫɹ ɭɪаɜɧɟɧɢɹɦɢ: 

 x′ = Rx2/(x2 + y2 – Rx),   y′ = Rxy/(x2 + y2 – Rx),  (1) 

ɝɞɟ R – ɪаɞɢɭɫ ɢɧɜаɪɢаɧɬɧɨɣ ɨɤɪɭɠɧɨɫɬɢ d2, R = 2RB [1]. Пɪɟɨɛɪаɡɨɜа-
ɧɢɟ ɢɧɜɨɥɸɰɢɨɧɧɨ, ɩɨɷɬɨɦɭ ɮɨɪɦɭɥɵ ɨɛɪаɬɧɨɝɨ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɩɨɥɭ-
ɱаɸɬɫɹ ɩɪɨɫɬɨɣ ɩɟɪɟɫɬаɧɨɜɤɨɣ ɤɨɨɪɞɢɧаɬ x ɢ x′, y ɢ y′: 

 x = Rx′2/(x′2 + y′2 – Rx′),   y = Rx′y′/(x′2 + y′2 – Rx′).  (2) 

Ɂаɩɢɲɟɦ ɭɪаɜɧɟɧɢɟ ɤɪɭɝа ɤɪɢɜɢɡɧɵ ρA ɜ ɜɵɛɪаɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ: 

 (x – x0)2 + (y – y0)2 = R2A,  (3) 

ɝɞɟ x0, y0, RA – ɤɨɨɪɞɢɧаɬɵ ɰɟɧɬɪа ɢ ɪаɞɢɭɫ. Пɨɞɫɬаɜɥɹɹ ɜ (3) ɜɵɪаɠɟ-
ɧɢɹ (2) ɢ ɨɩɭɫɤаɹ ɡɧаɤ «ɲɬɪɢɯ», ɩɨɥɭɱаɟɦ ɭɪаɜɧɟɧɢɟ ɤɪɢɜɨɣ ρ′A: 

F(x, y) = x4 + Kx2y2 + Dy4 + F(x3y + xy3) + 

 + Tx3 + Mx2y + Nxy2 + Lx2 = 0.  (4) 

Эɬɨ ɢ ɟɫɬɶ ɭɪаɜɧɟɧɢɟ ɨɛɪаɡа ρ′A ɤɪɭɝа ɤɪɢɜɢɡɧɵ ρA ɜ ɢɧɜɨɥɸɰɢɢ 
I2 (B, d2). Ⱦɥɹ ɪаɫɱɟɬа ɱɢɫɥɟɧɧɵɯ ɡɧаɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɪаɜɧɟɧɢɹ 
(4) ɞɨɫɬаɬɨɱɧɨ ɡɧаɬɶ ɪаɞɢɭɫɵ RA ɢ RB ɨɤɪɭɠɧɨɫɬɟɣ ɤɪɢɜɢɡɧɵ ρA, ρB 
ɢ ɤɨɨɪɞɢɧаɬɵ x0, y0 ɰɟɧɬɪа ɨɤɪɭɠɧɨɫɬɢ ρA ɜ ɜɵɛɪаɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪ-
ɞɢɧаɬ (ɫɦ. ɪɢɫ. 4, а). 
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Ⱦɟɣɫɬɜɢɟ ɬɪɟɬɶɟ. Пɨ ɮɨɪɦɭɥаɦ (1) ɧаɯɨɞɢɦ ɱɢɫɥɟɧɧɵɟ ɡɧаɱɟɧɢɹ 
ɤɨɨɪɞɢɧаɬ (x′, y′) ɬɨɱɤɢ A′, ɹɜɥɹɸɳɟɣɫɹ ɨɛɪаɡɨɦ ɬɨɱɤɢ A ɜ ɢɧɜɨɥɸɰɢɢ  
I2 (B, d2). Вɵɱɢɫɥɹɟɦ ɩɟɪɜɭɸ ɩɪɨɢɡɜɨɞɧɭɸ ɢ ɪаɞɢɭɫ ɤɪɭɝа ɤɪɢɜɢɡɧɵ c′ 
ɤɪɢɜɨɣ ρ′A ɜ ɬɨɱɤɟ A′. 

ɋɤаɡаɬɶ ɥɟɝɤɨ, ɫɞɟɥаɬɶ ɬɪɭɞɧɨ. ɇаɞɨ ɩɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜаɬɶ ɧɟɹɜɧɨ 
ɡаɞаɧɧɭɸ ɮɭɧɤɰɢɸ (4), ɬ.ɟ. ɪаɫɫɱɢɬаɬɶ ɩɟɪɜɵɟ ɢ ɜɬɨɪɵɟ ɱаɫɬɧɵɟ ɩɪɨɢɡ-
ɜɨɞɧɵɟ. Эɬɨ ɬɪɭɞɧɨ. ɇɨ ɝɥаɡа ɫɬɪаɲаɬɫɹ, а ɪɭɤɢ ɞɟɥаɸɬ. ɑɟɪɟɡ ɩɨɥɱаɫа 
ɦɵ ɢɦɟɟɦ аɧаɥɢɬɢɱɟɫɤɢɟ ɜɵɪаɠɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɧɵɯ. ɇаɩɪɢɦɟɪ, ɜɬɨ-
ɪаɹ ɫɦɟɲаɧɧаɹ ɩɪɨɢɡɜɨɞɧаɹ ɢɦɟɟɬ ɜɢɞ: 

F′′xy = 4Kxy + 3F (x2 + y2) + 2Mx + 2Ny. 

ȿɳɟ ɱɟɪɟɡ ɱаɫ ɧаɣɞɟɦ ɱɢɫɥɟɧɧɵɟ ɡɧаɱɟɧɢɹ ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ 
f (x) = F′x/F′y = –1,10085 ɤɪɢɜɨɣ ρ′A ɜ ɬɨɱɤɟ A′ ɢ ɪаɞɢɭɫ ɤɪɢɜɢɡɧɵ  
R′A = 46,76342 ɜ ɷɬɨɣ ɬɨɱɤɟ. 

Ɂаɱɟɦ ɬаɤаɹ ɬɪɭɞɨɟɦɤаɹ ɜɵɱɢɫɥɢɬɟɥɶɧаɹ ɪаɛɨɬа ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫ-
ɫɟ? Ɉɬɜɟɬ ɩɪɨɫɬɨɣ. ɂɧɠɟɧɟɪ ɞɨɥɠɟɧ ɭɦɟɬɶ ɞɨɜɨɞɢɬɶ ɪаɛɨɬɭ «ɞɨ ɱɢɫɥа». 
Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧа ɬɪɟɧɢɪɨɜɤа, ɧɭɠɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɱɟɛɧɵɟ ɡаɞаɧɢɹ. 
Ⱦа, ɷɬɨ ɬɪɭɞɧɨ. А ɤɬɨ ɫɤаɡаɥ, ɱɬɨ ɭɱɢɬɶɫɹ ɥɟɝɤɨ? ɇɟ ɧаɞɨ ɛɪаɬɶ ɩɪɢɦɟɪ 
ɫ ɡаɩаɞɧɵɯ ɜɭɡɨɜ. Ɉɧɢ ɩɪɨɯɨɞɹɬ ɬɟɦɭ «ɜɪаɳаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ» ɩɨ 
ɭɱɟɛɧɨɦɭ ɜɢɞɟɨɮɢɥɶɦɭ «Вɟɥɨɫɢɩɟɞɢɫɬ ɟɞɟɬ ɦɢɦɨ Эɣɮɟɥɟɜɨɣ ɛаɲɧɢ», 
а ɧа ɡаɧɹɬɢɢ «ɤɪɢɜɵɟ ɥɢɧɢɢ» ɜɧɢɦаɬɟɥɶɧɨ ɢɡɭɱаɸɬ ɮɨɬɨɝɪаɮɢɸ ɰɜɟɬɤа. 

Ⱦɟɣɫɬɜɢɟ ɱɟɬɜɟɪɬɨɟ. Ɂаɱɟɦ ɦɵ ɢɫɤаɥɢ ɤɪɢɜɭɸ ρ′A? Ɂаɱɟɦ ɨɩɪɟɞɟɥɹɥɢ 
ɤаɫаɬɟɥɶɧɭɸ ɢ ɤɪɭɝ ɤɪɢɜɢɡɧɵ c′ ɷɬɨɣ ɤɪɢɜɨɣ ɜ ɬɨɱɤɟ A′? Эɬɨ ɛɵɥа ɬɪɭɞɧаɹ 
ɪаɛɨɬа. Ȼɭɞɟɬ ɥɢ «ɧаɝɪаɞа»? Кɨɧɟɱɧɨ. Ⱦɥɹ ɨɤɨɧɱаɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɡаɞаɱɢ 
ɧаɞɨ ɜɫɟɝɨ ɥɢɲɶ ɧаɣɬɢ ɩɪɨɨɛɪаɡ ɨɤɪɭɠɧɨɫɬɢ c′ ɜ ɨɛɨɛɳɟɧɧɨɣ ɢɧɜɟɪɫɢɢ  
I2 (B, d2). Эɬɨɬ ɩɪɨɨɛɪаɡ – аɥɝɟɛɪаɢɱɟɫɤаɹ ɤɪɢɜаɹ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤа c4 
ɫ ɞɜɨɣɧɨɣ ɬɨɱɤɨɣ B (ɪɢɫ. 4, ɛ). 

Пɨɤаɠɟɦ, ɱɬɨ ɤɪɢɜаɹ c4 ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɡаɞаɧɧɵɦ ɝɪаɧɢɱɧɵɦ ɭɫɥɨ-
ɜɢɹɦ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɨɛɟ ɜɟɬɜɢ ɤɪɢɜɨɣ c4 ɢɦɟɸɬ ɜ ɬɨɱɤɟ B ɨɞɢɧ ɢ ɬɨɬ 
ɠɟ ɤɪɭɝ ɤɪɢɜɢɡɧɵ ρB = p2 (ɫɦ. ɜɫɩɨɦɨɝаɬɟɥɶɧɭɸ ɡаɞаɱɭ). Ƚɪаɧɢɱɧɵɟ ɭɫ-
ɥɨɜɢɹ ɜ ɬɨɱɤɟ B ɜɵɩɨɥɧɟɧɵ. Ɉɫɬаɥɨɫɶ ɩɨɤаɡаɬɶ, ɱɬɨ ɤɪɢɜаɹ c4 ɭɞɨɜɥɟ-
ɬɜɨɪɹɟɬ ɝɪаɧɢɱɧɵɦ ɭɫɥɨɜɢɹɦ ɜ ɬɨɱɤɟ A. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɬɨɱɤа A′, ɥɟɠа-
ɳаɹ ɧа c′, ɜ ɢɧɜɟɪɫɢɢ I2 (B, d2) ɢɧɜɨɥɸɰɢɨɧɧɨ ɜɨɡɜɪаɳаɟɬɫɹ ɧа ɫɜɨɟ ɡа-
ɤɨɧɧɨɟ ɦɟɫɬɨ – ɜ ɬɨɱɤɭ A. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɩɪɨɨɛɪаɡ c4 ɨɤɪɭɠɧɨɫɬɢ c′ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ A. Ɉɤɪɭɠɧɨɫɬɶ c′ ɢɦɟɟɬ ɜ ɬɨɱɤɟ A′ ɬɪɟɯɬɨɱɟɱɧɨɟ ɫɨɩɪɢ-
ɤɨɫɧɨɜɟɧɢɟ ɫ ɤɪɢɜɨɣ ρ′A – ɨɛɪаɡɨɦ ɤɪɭɝа ɤɪɢɜɢɡɧɵ ρA. Пɨɷɬɨɦɭ ɩɪɨɨɛ-
ɪаɡɵ c4 ɢ ρA ɨɛɹɡаɬɟɥɶɧɨ ɛɭɞɭɬ ɢɦɟɬɶ ɜ ɬɨɱɤɟ A ɬɪɟɯɬɨɱɟɱɧɨɟ ɫɨɩɪɢɤɨɫ-
ɧɨɜɟɧɢɟ, ɬаɤ ɤаɤ ɨɛɨɛɳɟɧɧаɹ ɢɧɜɟɪɫɢɹ, ɤаɤ ɢ ɥɸɛɨɟ ɜɡаɢɦɧɨ ɨɞɧɨɡɧаɱ-
ɧɨɟ ɩɪɟɨɛɪаɡɨɜаɧɢɟ, ɫɨɯɪаɧɹɟɬ ɢɧɰɢɞɟɧɬɧɨɫɬɶ [1]. 
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Ɍаɤɢɦ ɨɛɪаɡɨɦ, аɥɝɟɛɪаɢɱɟɫɤаɹ ɤɪɢɜаɹ 4-ɝɨ ɩɨɪɹɞɤа c4 ɫɨɞɟɪɠɢɬ ɞɜɟ 
ɪаɡɧɵɟ ɞɭɝɢ AB. ȿɫɥɢ ɧɟ ɩɪɢɧɢɦаɬɶ ɜɨ ɜɧɢɦаɧɢɟ ɧаɩɪаɜɥɟɧɧɨɫɬɶ ɡаɞаɧɧɨɣ 
ɤаɫаɬɟɥɶɧɨɣ TA, ɬɨ ɨɛɟ ɞɭɝɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɝɪаɧɢɱɧɵɦ ɭɫɥɨɜɢɹɦ. ɋ ɭɱɟɬɨɦ 
ɧаɩɪаɜɥɟɧɢɹ TA ɫɥɟɞɭɟɬ ɜɵɛɪаɬɶ «ɜɟɪɯɧɸɸ» ɜɟɬɜɶ ɤɪɢɜɨɣ c4 (ɫɦ. ɪɢɫ. 4, ɛ). 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɭɪаɜɧɟɧɢɹ ɤɪɢɜɨɣ c4 ɧаɞɨ ɜ ɭɪаɜɧɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ c′ ɩɨɞ-
ɫɬаɜɢɬɶ ɜɵɪаɠɟɧɢɹ ɞɥɹ x′, y′ ɢɡ (1). Ɂаɞаɱа ɩɨɥɧɨɫɬɶɸ ɪɟɲɟɧа. 

Ɂаɤɥɸɱеɧие 
Пɪɟɞɥɨɠɟɧɨ ɪаɫɱɟɬɧɨ-ɝɪаɮɢɱɟɫɤɨɟ ɡаɞаɧɢɟ «Ⱦɢɧаɦɢɱɟɫɤɨɟ ɫɨ-

ɩɪɹɠɟɧɢɟ ɞɜɭɯ ɨɤɪɭɠɧɨɫɬɟɣ». Вɵɩɨɥɧɟɧɢɟ ɡаɞаɧɢɹ ɬɪɟɛɭɟɬ ɧɟɤɨɬɨɪɨɣ 
ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɦаɬɟɦаɬɢɤɟ ɜ ɩɪɟɞɟɥаɯ 1-ɝɨ ɤɭɪɫа 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа. Ⱦɥɹ ɤɨɝɨ ɩɪɟɞɧаɡɧаɱɟɧɨ ɷɬɨ ɡаɞаɧɢɟ? Ⱦɥɹ ɭɱаɳɢɯɫɹ. 
Мɵ ɜɫɟ – ɭɱаɳɢɟɫɹ! ɇɟ ɬɨɥɶɤɨ ɫɨɩɥɢɜɵɟ ɫɬɭɞɟɧɬɵ-ɩɟɪɜɨɤɭɪɫɧɢɤɢ, ɧɨ ɢ 
ɦɨɥɨɞɵɟ ɢɥɢ ɭɛɟɥɟɧɧɵɟ ɫɟɞɢɧаɦɢ ɩɪɟɩɨɞаɜаɬɟɥɢ, ɧаɭɱɢɜɲɢɟɫɹ ɞɟɥаɬɶ 
3D-ɦаɤɟɬɵ ɢ ɩɨɥаɝаɸɳɢɟ ɧа ɷɬɨɦ ɨɫɧɨɜаɧɢɢ, ɱɬɨ ɠɢɡɧɶ ɭɞаɥаɫɶ. Ɉɫɬа-
ɥɨɫɶ ɬɨɥɶɤɨ ɫɥɟɞɢɬɶ ɡа ɨɛɧɨɜɥɟɧɢɹɦɢ ɝɪаɮɢɱɟɫɤɢɯ ɩаɤɟɬɨɜ ɢ ɮаɣɥɨɨɛ-
ɦɟɧɧɢɤɨɜ, ɢ ɛɭɞɟɲɶ ɝɪаɦɨɬɧɵɦ ɫɩɟɰɢаɥɢɫɬɨɦ, ɭɜɟɪɟɧɧɨ ɜɧɟɞɪɹɸɳɢɦ 
ɂКɌ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. 

Вɨɨɛɳɟ, ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ – ɨɱɟɧɶ ɭɞɨɛ-
ɧаɹ ɲɬɭɤа. Каɤ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɬаɤ ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɨɧа ɭɞɨɛɧа ɞɥɹ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɣ ȽȽП. Ɋаɧɶɲɟ ɦɨɥɨɞɨɝɨ ɩɪɟɩɨɞаɜаɬɟɥɹ ɫɩɪаɲɢɜаɥɢ ɧа ɫɬаɠɢ-
ɪɨɜɤɟ, ɱɬɨ ɬаɤɨɟ ɨɦɛɢɥɢɱɟɫɤɢɟ ɬɨɱɤɢ, ɫɨɩɪɢɤаɫаɸɳɢɣɫɹ ɩаɪаɛɨɥɨɢɞ, 
ɢɧɞɢɤаɬɪɢɫа Ⱦɸɩɟɧа ɢ ɬɨɦɭ ɩɨɞɨɛɧɵɟ ɫɤɭɱɧɵɟ ɢ ɧɟɩɨɧɹɬɧɵɟ ɜɟɳɢ ɢɡ 
ɤаɧɞɢɞаɬɫɤɨɝɨ ɦɢɧɢɦɭɦа ɩɨ ɫɩɟɰɢаɥɶɧɨɫɬɢ 05.01.01. Ɍɟɩɟɪɶ ɜɫɟ ɷɬɨ ɧɟ 
ɧаɞɨ ɡɧаɬɶ. ɇɟ ɜɨɫɬɪɟɛɨɜаɧɨ. Пɪɟɩɨɞаɜаɬɟɥɟɣ ȽȽП ɞаɠɟ ɧɟ ɢɧɬɟɪɟɫɭɟɬ, 
ɱɬɨ ɬаɤɨɟ B-ɫɩɥаɣɧɵ ɢɥɢ NURBS-ɤɪɢɜɵɟ, ɹɜɥɹɸɳɢɟɫɹ ɨɫɧɨɜɨɣ ɫɨɜɪɟ-
ɦɟɧɧɨɣ КȽ. А ɡаɱɟɦ? 

Мɵ ɜɫɟ ɩɪɟɤɪаɫɧɨ ɡɧаɟɦ, ɱɟɦɭ ɧаɞɨ ɭɱɢɬɶ ɢ ɱɬɨ ɧаɞɨ ɡɧаɬɶ, а ɱɬɨ 
ɧɟ ɧаɞɨ. Пɭɬɶ ɫɨɜɟɪɲɟɧɧɨ ɩɪɨɫɬɨɣ ɢ ɱɟɬɤɢɣ: 3D-ɦаɤɟɬ – ɫɬаɧɨɤ. Пɨɷɬɨ-
ɦɭ ɧаɞɨ ɭɱɢɬɶ 3D. В ɥɟɝɤɢɯ, ɫɪɟɞɧɢɯ ɢ ɬɹɠɟɥɵɯ ɋАПɊ. 

Эɬɨ ɝɧɨɫɟɨɥɨɝɢɱɟɫɤɢɣ ɬɭɩɢɤ. Эɬɨ ɩɨɞɦɟɧа ɭɱɟɛɧɨɝɨ ɩɪɟɞɦɟɬа ɫɪɟɞ-
ɫɬɜаɦɢ ɞɥɹ ɟɝɨ ɢɡɭɱɟɧɢɹ! Кɨɪɨɥɶ – ɝɨɥɵɣ! ɑɬɨ ɛɵɥɨ аɤɬɭаɥɶɧɨ ɢ ɫɜɟɠɨ 
ɞɟɫɹɬɨɤ ɥɟɬ ɧаɡаɞ, ɫɟɝɨɞɧɹ ɨɬɞаɟɬ ɪɭɬɢɧɨɣ. Пɨɞ ɞɟɜɢɡɨɦ «ɭɱɢɬɶ ɬɨɦɭ, ɱɬɨ 
ɧаɞɨ ɛɭɞɭɳɟɦɭ ɫɨɜɪɟɦɟɧɧɨɦɭ ɫɩɟɰɢаɥɢɫɬɭ» ɫɤɪɵɜаɸɬɫɹ ɩɪɨɫɬаɹ ɱɟɥɨɜɟ-
ɱɟɫɤаɹ ɥɟɧɶ ɢ ɧɟɠɟɥаɧɢɟ ɩɨɧɹɬɶ, ɱɬɨ ɭ ɧаɫ ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɵɣ ɩɪɟɞ-
ɦɟɬ, а ɧɟ ɤɭɪɫɵ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɋАПɊ ɪаɡɧɨɣ ɬɹɠɟɫɬɢ. 

В ɫɜɹɡɢ ɫ ɜɵɲɟɭɤаɡаɧɧɵɦ ɩɪɟɞɥаɝаɟɬɫɹ ɫɨɛɪаɬɶ ɩɨɥɫɨɬɧɢ ɡаɞаɧɢɣ 
ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɫ ɩɪаɤɬɢɱɟɫɤɢɦ ɧаɩɨɥɧɟɧɢɟɦ, ɩɨ-
ɞɨɛɧɵɦ ɪаɫɫɦɨɬɪɟɧɧɵɦ ɧа ɤɨɧɮɟɪɟɧɰɢɢ. ɋɨɛɢɪаɬɶ, ɨɛɫɭɠɞаɬɶ, ɨɛɦɟɧɢ-
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ɜаɬɶɫɹ ɡаɞаɧɢɹɦɢ, аɞаɩɬɢɪɨɜаɬɶ ɢɯ ɞɥɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. ɇаɩɪɢɦɟɪ, ɬа-
ɤаɹ ɬɟɦа – ɦɨɞɟɥɢɪɨɜаɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɡаɞаɧɧɵɣ ɤɨɧ-
ɬɭɪ. Ɂɞɟɫɶ ɞɟɫɹɬɤɢ ɭɱɟɛɧɨ-ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɞаɱ! Ɍɨɥɶɤɨ ɧɟ ɧаɞɨ loft. 

Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа – ɱɪɟɡɜɵɱаɣɧɨ ɦɨɳɧɵɣ ɢ ɬɨɱɧɵɣ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ. ɂɫɩɨɥɶɡɨɜаɬɶ ɟɝɨ ɥɢɲɶ ɞɥɹ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ 
ɢ аɧɢɦаɰɢɣ ɨɡɧаɱаɟɬ ɨɫɬаɧɨɜɤɭ ɜ ɪаɡɜɢɬɢɢ ȽȽП ɫ ɹɜɧɨɣ, ɭɠɟ ɫɟɝɨɞɧɹ 
ɨɱɟɧɶ ɡаɦɟɬɧɨɣ, ɞɟɝɪаɞаɰɢɟɣ ɨɛɳɟɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɤаɤ ɫɬɭɞɟɧ-
ɬɨɜ, ɬаɤ ɢ ɩɪɟɩɨɞаɜаɬɟɥɟɣ. 
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Пɟɪɦɶ, 2017. 
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ɍɑȿȻɇɈȿ ɁАȾАɇИȿ 

«ɉɊɈɋɌɊАɇɋɌȼА ɊАɁɅИɑɇɈɃ ɊАɁɆȿɊɇɈɋɌИ» 

Ʉɨɪɨɬɤɢɣ ȼɢɤɬɨɪ Аɧɚɬɨɥɶɟɜɢɱ 

ɘɠɧɨ-ɭɪɚɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
(ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Чɟɥяɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧɵ ɜаɪɢаɧɬɵ ɭɱɟɛɧɵɯ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɫ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɟɦ ɨɬɨɛɪаɠɟɧɢɹ ɩɪɨɫɬɪаɧɫɬɜ ɪаɡɥɢɱɧɵɯ ɪаɡɦɟɪɧɨɫɬɟɣ ɞɪɭɝ ɧа ɞɪɭɝа. Ⱦаɧɵ 
ɩɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɪаɡɦɟɪɧɨɫɬɶ ɩɪɨɫɬɪаɧɫɬɜа, ɩаɪаɦɟɬɪɢɡɨɜаɧɧаɹ ɮɭɧɤɰɢɹ, аɤ-
ɫɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɱɟɪɬɟɠ, ɷɥɟɤɬɪɨɧɧаɹ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ. 

 
 

EARNING TASK «SPACES OF DIFFERENT DIMENSIONS» 

Korotku Wiktor Anatoliewith 

South Ural State University 

The options considered learning tasks on descriptive geometry using the display 
spaces of different dimensions on each other. Examples of assignments.  

Keywords: the dimension of the space, the parameterized function, axonometric 
drawing, electronic model of the product. 

 
 

Пɪɨɫɬɪаɧɫɬɜɨ ɬɪɟɯɦɟɪɧɨ. Ɉɧɨ ɫɨɞɟɪɠɢɬ ɬɪɢ ɢɡɦɟɪɟɧɢɹ – ɞɥɢɧɭ, 
ɝɥɭɛɢɧɭ, ɜɵɫɨɬɭ. Эɬɨ ɡɧаɧɢɟ ɩɪɢɫɭɳɟ ɱɟɥɨɜɟɤɭ, ɟɝɨ ɧɟ ɧаɞɨ ɨɛɴɹɫɧɹɬɶ. 
Ⱦаɥɶɲɟ ɷɬɨɝɨ ɧаɲɢ ɛɵɬɨɜɵɟ ɡɧаɧɢɹ ɧɟ ɢɞɭɬ. ɍ ɱɟɥɨɜɟɤа ɧɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɨɫɨɛɨ ɜɧɢɤаɬɶ ɜ ɫɦɵɫɥ ɩɨɧɹɬɢɹ «ɩɪɨɫɬɪаɧɫɬɜɨ». Ⱦа, ɦɵ ɡɧаɟɦ ɢɡ 
ɩɨɩɭɥɹɪɧɵɯ ɩɟɪɟɞаɱ ɢ ɢɡ ɫɟɧɫаɰɢɨɧɧɵɯ ɜɢɞɟɨɪɨɥɢɤɨɜ ɜ ɘɬɸɛɟ, ɱɬɨ 
ɭ ɮɢɡɢɤɨɜ ɨɫɬаɥɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɧɟɪɟɲɟɧɧɵɣ ɜɨɩɪɨɫ: ɧаɲɟ ɩɪɨɫɬɪаɧɫɬɜɨ 
6-ɦɟɪɧɨɟ ɢɥɢ 7-ɦɟɪɧɨɟ? А ɬаɤ ɜɫɟ ɨɫɬаɥɶɧɨɟ ɢɦ ɩɨɧɹɬɧɨ. Мɨɠɟɬ ɛɵɬɶ, 
ɮɢɡɢɤɢ ɲɭɬɹɬ? К ɬɨɦɭ ɠɟ ɧаɲɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɧɟɫɤɨɥɶɤɨ ɢɫɤɪɢɜɥɟɧɨ. 
Эɬɨ ɛɵɥɨ ɬɟɨɪɟɬɢɱɟɫɤɢ ɭɫɬаɧɨɜɥɟɧɨ А. Эɣɧɲɬɟɣɧɨɦ ɢ ɩɨɞɬɜɟɪɠɞɟɧɨ 
ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨ ɟɳɟ ɜ ɧаɱаɥɟ ɏɏ ɜ.  

ɇа ɫаɦɨɦ ɞɟɥɟ ɮɢɡɢɱɟɫɤɢ, ɪɟаɥɶɧɨ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɬɪɟɯɦɟɪɧɨɟ 
ɩɪɨɫɬɪаɧɫɬɜɨ. В ɦаɫɲɬаɛаɯ ɩɨɜɫɟɞɧɟɜɧɨɣ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɨɧɨ ɧɟ ɢɫɤɪɢɜɥɟɧɨ. Эɬɨ ɥɢɧɟɣɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɤɪаɫɧɨ 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɬɭɥаɬɵ ȿɜɤɥɢɞа, ɜɤɥɸɱаɹ ɩɹɬɵɣ. ɇɨ ɱɬɨ ɨɡɧаɱаɟɬ ɬɟɪ-
ɦɢɧ «ɥɢɧɟɣɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ»? 

В ɥɸɛɨɦ ɞɟɥɟ ɨɞɢɧ ɜɨɩɪɨɫ ɜɫɟɝɞа ɬɹɧɟɬ ɡа ɫɨɛɨɣ ɦаɫɫɭ ɞɪɭɝɢɯ ɜɨ-
ɩɪɨɫɨɜ. ȿɫɥɢ ɟɫɬɶ ɥɢɧɟɣɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ, ɡɧаɱɢɬ, ɟɫɬɶ ɧɟɥɢɧɟɣɧɨɟ?  
ȿɫɥɢ ɟɫɬɶ ɬɪɟɯɦɟɪɧɨɟ, ɡɧаɱɢɬ, ɟɫɬɶ ɢ ɩɪɨɫɬɪаɧɫɬɜа ɞɪɭɝɢɯ ɪаɡɦɟɪɧɨ-
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ɫɬɟɣ? Кɨɧɟɱɧɨ, ɟɫɬɶ. ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ – ɷɬɨ ɪаɡɞɟɥ ɧɟ ɮɢɡɢɤɢ, 
а ɦаɬɟɦаɬɢɤɢ, ɩɨɷɬɨɦɭ ɦɵ ɢɦɟɟɦ ɩɪаɜɨ ɪаɫɫɦаɬɪɢɜаɬɶ ɮɢɡɢɱɟɫɤɢ ɧɟ-
ɜɨɡɦɨɠɧɵɟ ɩɪɨɫɬɪаɧɫɬɜа ɪаɡɥɢɱɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɤаɤ ɛɨɥɶɲɟ ɬɪɟɯ, ɬаɤ ɢ 
ɦɟɧɶɲɟ ɨɞɧɨɝɨ. ɇаɩɪɢɦɟɪ, ɬɨɱɤа – ɩɪɨɫɬɪаɧɫɬɜɨ ɧɭɥɟɜɨɣ ɪаɡɦɟɪɧɨɫɬɢ. 
ɇɟ ɧаɞɨ ɩɭɬаɬɶ ɫ ɧɭɥɶ-ɩɪɨɫɬɪаɧɫɬɜɨɦ ɢɡ ɝɨɥɥɢɜɭɞɫɤɨɣ ɮаɧɬаɫɬɢɤɢ. 

ɂɬаɤ, ɱɭɬɶ ɬɨɥɶɤɨ ɦɵ ɡаɝɨɜɨɪɢɦ ɨ ɫɬɪɭɤɬɭɪɟ ɩɪɨɫɬɪаɧɫɬɜа, ɫɪаɡɭ 
ɩɨɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ. Ƚɞɟ ɛɨɥɶɲɟ ɬɨɱɟɤ – ɧа ɩɪɹɦɨɣ ɢɥɢ ɧа ɩɥɨɫɤɨɫɬɢ? 
Ƚɞɟ ɛɨɥɶɲɟ ɩɪɹɦɵɯ – ɧа ɩɥɨɫɤɨɫɬɢ ɢɥɢ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ? Пɨɱɟɦɭ ɥɢɧɢɸ 
(ɯɨɬɶ ɩɥɨɫɤɭɸ, ɯɨɬɶ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɭɸ) ɧаɡɵɜаɸɬ ɨɞɧɨɦɟɪɧɵɦ ɩɪɨ-
ɫɬɪаɧɫɬɜɨɦ, а ɩɨɜɟɪɯɧɨɫɬɶ – ɞɜɭɦɟɪɧɵɦ? Вɟɞɶ ɨɧɢ ɧаɯɨɞɹɬɫɹ ɜ ɬɪɟɯ-
ɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ! Пɨɱɟɦɭ ɥɢɧɟɣɱаɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧаɡɵɜаɸɬ ɤɪɢ-
ɜɨɥɢɧɟɣɧɨɣ, ɟɫɥɢ ɧа ɧɟɣ ɩɪɟɜɨɫɯɨɞɧɨ ɪаɡɦɟɳаɸɬɫɹ ɩɪɹɦɵɟ ɥɢɧɢɢ? 
Вɟɞɶ ɨɧа ɥɢɧɟɣɱаɬаɹ, а ɡɧаɱɢɬ, ɥɢɧɟɣɧаɹ. Ɋаɡɜɟ ɧɟ ɬаɤ? ɋɤɨɥɶɤɨ ɥɢɧɟɣ-
ɧɵɯ ɞɜɭɦɟɪɧɵɯ ɩɪɨɫɬɪаɧɫɬɜ ɜ ɬɪɟɯɦɟɪɧɨɦ? А ɧɟɥɢɧɟɣɧɵɯ? Каɤ ɫɨɫɱɢ-
ɬаɬɶ? Каɤ ɫɨɫɱɢɬаɬɶ ɱɢɫɥɨ ɨɤɪɭɠɧɨɫɬɟɣ ɧа ɩɥɨɫɤɨɫɬɢ? А ɜ ɩɪɨɫɬɪаɧɫɬ-
ɜɟ? ɑɬɨ ɬаɤɨɟ ɝɢɩɟɪɫɮɟɪа, ɝɢɩɟɪɤɭɛ? 

Эɬɢ ɜɨɩɪɨɫɵ ɧɟ ɩɪɢɞɭɦаɧɵ, ɨɧɢ ɜɡɹɬɵ ɢɡ ɮɨɪɭɦɨɜ ɜ ɂɧɬɟɪɧɟɬɟ. 
ɋɤɨɪɟɟ ɜɫɟɝɨ, ɨɧɢ ɢɧɢɰɢɢɪɨɜаɧɵ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɦаɬɟɦаɬɢɤɢ, а ɧɟ 
ɝɟɨɦɟɬɪɢɢ. ɇɨ ɜɨɩɪɨɫɵ – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ! Кɬɨ ɞɨɥɠɟɧ ɨɬɜɟɱаɬɶ ɧа ɷɬɢ ɢ 
ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɩɨɞɨɛɧɵɟ ɜɨɩɪɨɫɵ? Каɠɟɬɫɹ, ɷɬɨ ɢɦɟɧɧɨ ɧаɲа ɫɩɟɰɢаɥɢ-
ɡаɰɢɹ, ɷɬɨ ȽȽП, ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɵɣ ɤɭɪɫ. Пɨɱɟɦɭ, ɧаɩɪɢɦɟɪ, ɧа ɛɟɫ-
ɤɨɧɟɱɧɨ ɞɥɢɧɧɨɣ, ɧɢɱɟɦ ɧɟ ɨɝɪаɧɢɱɟɧɧɨɣ ɩɪɹɦɨɣ ɪɨɜɧɨ ɫɬɨɥɶɤɨ ɠɟ ɬɨ-
ɱɟɤ, ɱɬɨ ɢ ɧа ɦаɥɟɧɶɤɨɣ ɨɝɪаɧɢɱɟɧɧɨɣ ɞɭɝɟ ɨɤɪɭɠɧɨɫɬɢ? Каɤ ɝɪаɦɨɬɧɨ, 
ɱɟɬɤɨ, ɧаɝɥɹɞɧɨ ɨɬɜɟɱаɬɶ ɧа ɬаɤɢɟ ɜɨɩɪɨɫɵ? 

Мɨɠɟɬ ɛɵɬɶ, ɧа ɜɨɩɪɨɫ ɨ ɪаɡɦɟɪɧɨɫɬɢ ɤɪɢɜɨɣ ɥɢɧɢɢ ɧɟ ɧаɞɨ ɨɬɜɟ-
ɱаɬɶ, ɩɨɬɨɦɭ ɱɬɨ ɧɟ ɜɨɫɬɪɟɛɨɜаɧɨ? Ⱦа ɢ ɧаɫɱɟɬ ɤɨɥɢɱɟɫɬɜа ɬɨɱɟɤ. Каɤаɹ 
ɪаɡɧɢɰа, ɫɤɨɥɶɤɨ ɢɯ ɬаɦ. Пɭɫɬɶ ɦаɬɟɦаɬɢɤɢ ɨɬɜɟɱаɸɬ. ɇɨ ɜɟɞɶ ɤаɮɟɞɪа 
ɝɪаɮɢɤɢ, ɤаɤ ɢ ɦаɬɟɦаɬɢɤɢ, ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɨɦɭ ɰɢɤɥɭ! 
Каɤ ɢ ɤаɮɟɞɪа ɥɢɬɟɪаɬɭɪɵ, ɢɫɬɨɪɢɢ. ɋɤаɠɢɬɟ, ɛɭɞɟɬ ɜɨɫɬɪɟɛɨɜаɧɨ ɡɧа-
ɧɢɟ ɢɫɬɨɪɢɢ ɷɩɨɯɢ Вɨɡɪɨɠɞɟɧɢɹ ɜ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɢɧɠɟɧɟɪа-ɤɨɧɫɬɪɭɤɬɨɪа? А Ɉɧɟɝɢɧ? Ȼɭɞɟɬ ɜɨɫɬɪɟɛɨɜаɧ? А ɤɨɦ-
ɩɥɟɤɫɧɵɟ ɱɢɫɥа? Ⱦа ɤɬɨ ɢɯ ɜɨɨɛɳɟ ɜɢɞɟɥ, ɷɬɢ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥа? 
А ɦɧɢɦɵɟ ɬɨɱɤɢ? ɑаɫ ɨɬ ɱаɫɭ ɧɟ ɥɟɝɱɟ. 

Кɨɧɟɱɧɨ, ɦɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɦаɬɟɦаɬɢɤа ɨɛɹɡаɬɟɥɶɧɨ ɜɨɫɬɪɟɛɨɜа-
ɧа, ɡɧаɱɢɬ, ɢ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥа ɬɨɠɟ ɜɨɫɬɪɟɛɨɜаɧɵ. Эɬɨ ɞа. ɍɱɢɬɶ ɤɨɦ-
ɩɥɟɤɫɧɵɟ ɱɢɫɥа ɧаɞɨ. А ɜɨɬ ɦɧɢɦɵɟ ɬɨɱɤɢ ɧɟ ɧаɞɨ. Ɉɧɢ ɧɟ ɧɭɠɧɵ.  
ɇɟɜɨɥɶɧɨ ɜɫɩɨɦɢɧаɟɬɫɹ ɝɟɪɨɣ ɨɞɧɨɝɨ ɢɡ ɪɨɦаɧɨɜ М. Ȼɭɥɝаɤɨɜа, ɤɨɬɨ-
ɪɵɣ ɫ ɨɫɭɠɞɟɧɢɟɦ ɨɬɧɨɫɢɥɫɹ ɤ ɤɨɬаɦ, ɧɨ ɫɥɨɧɨɜ ɨɞɨɛɪɹɥ, ɩɨɬɨɦɭ ɱɬɨ 
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ɫɥɨɧɵ (ɧɭ ɢ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥа) – ɷɬɨ ɠɢɜɨɬɧɵɟ ɩɨɥɟɡɧɵɟ, ɬ.ɟ. ɜɨɫɬɪɟ-
ɛɨɜаɧɧɵɟ. А ɜɫɹɤɢɟ ɬаɦ ɤɨɬɵ ɢ ɦɧɢɦɵɟ ɷɥɟɦɟɧɬɵ – ɧɟɬ. Ɂаɱɟɦ ɢɯ 
ɜ ɤɜаɪɬɢɪɵ ɢ ɜ ɝɟɨɦɟɬɪɢɸ ɩɭɫɤаɸɬ? 

ɏɜаɬɢɬ ɩɨɜɬɨɪɹɬɶ ɦаɧɬɪɭ ɨ ɧɟɜɨɫɬɪɟɛɨɜаɧɧɨɫɬɢ ɨɛɳɟɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɡɧаɧɢɣ! Мɨɠɟɬ ɛɵɬɶ, ɛɭɞɟɬ ɧɟ ɫɨɜɫɟɦ ɛɟɫɩɨɥɟɡɧɨ, ɟɫɥɢ ɦɵ ɜɵɫɜɨɛɨ-
ɞɢɦ ɜ ɭɱɟɛɧɨɦ ɩɥаɧɟ ɧɟɦɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬ ɩɪɨɫɦɨɬɪа ɫɥаɣɞɨɜ ɧа ɥɟɤɰɢɹɯ 
ɩɨ ɇȽ ɢ ɨɬ ɛɟɫɤɨɧɟɱɧɨɝɨ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ ɧа ɭɪɨɤаɯ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪаɮɢɤɢ, ɢ ɨɬ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɤɨɪɡɢɧɨɤ ɧа ɨɥɢɦɩɢаɞаɯ, а ɢɫɩɨɥɶɡɭɟɦ ɷɬɨ 
ɜɪɟɦɹ ɧа ɞɪɭɝɢɟ ɜɟɳɢ, ɧɟ ɜɯɨɞɹɳɢɟ ɜ ɫɩɢɫɨɤ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨ ɎȽɈɋ 3 
ɩɥɸɫ? Кɨɧɟɱɧɨ, ɟɫɥɢ ɪɟɤɬɨɪ ɭɡɧаɟɬ, ɧаɦ ɧɟ ɩɨɡɞɨɪɨɜɢɬɫɹ. 

Ɂаɞаɧие 1. ɉɨɧиɠеɧие ɪаɡɦеɪɧɨɫɬи ɩɪɨɫɬɪаɧɫɬɜа ɫ R3 ɞɨ R2 

Каɤ ɨɬɨɛɪаɡɢɬɶ ɮɢɝɭɪɵ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɧа ɩɥɨɫɤɨɫɬɢ 
ɢɥɢ ɧа ɥɸɛɨɦ ɞɪɭɝɨɦ ɞɜɭɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ? Эɬɨɬ ɜɨɩɪɨɫ ɞаɜɧɨ ɪɟ-
ɲɟɧ. В XVI ɜ. ɛɵɥа ɪаɡɪаɛɨɬаɧа ɬɟɨɪɢɹ ɩɟɪɫɩɟɤɬɢɜɵ, ɜ XVIII ɜ. – аɤɫɨ-
ɧɨɦɟɬɪɢɹ ɢ ɧɟɡаɦɟɧɢɦɵɣ ɜ ɩɪаɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ ɷɩɸɪ Мɨɧɠа. 
ɇɟ ɫɥɭɱаɣɧɨ ɩɨɹɜɥɟɧɢɟ ɷɩɸɪа Мɨɧɠа ɫɨɜɩаɥɨ ɩɨ ɜɪɟɦɟɧɢ ɫ ɩɪɨɦɵɲ-
ɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɟɣ. Эɬɢ ɬɪɢ ɫɩɨɫɨɛа ɨɬɨɛɪаɠɟɧɢɹ ɩɪɨɫɬɪаɧɫɬɜа ɧа 
ɩɥɨɫɤɨɫɬɶ ɩɨɫɬɪɨɟɧɵ ɩɨ ɟɞɢɧɨɦɭ ɦɟɬɨɞɭ «ɞɜɭɯ ɢɡɨɛɪаɠɟɧɢɣ», ɤɨɝɞа 
ɥɸɛаɹ ɬɨɱɤа ɧа ɱɟɪɬɟɠɟ ɭɤаɡаɧа ɞɜɭɦɹ ɫɜɨɢɦɢ ɩɪɨɟɤɰɢɹɦɢ*. 

В ɤɨɧɰɟ XX ɜ. аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ (ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɟ) ɩɪɨɟɤɰɢɢ ɫɬа-
ɥɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɞɥɹ ɨɬɨɛɪаɠɟɧɢɹ ɧа 
ɷɤɪаɧɟ ɤɨɦɩɶɸɬɟɪа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ, ɯɪаɧɹɳɢɯɫɹ ɜ ɰɢɮɪɨɜɨɣ ɦаɬ-
ɪɢɱɧɨɣ ɮɨɪɦɟ ɜ ɧɟɞɪаɯ ɜɢɧɱɟɫɬɟɪа. Пɪɢ ɷɬɨɦ ɜɨɡɧɢɤɥа ɧɟɤɨɬɨɪаɹ ɬɟɪɦɢ-
ɧɨɥɨɝɢɱɟɫɤаɹ ɩɭɬаɧɢɰа. Эɥɟɤɬɪɨɧɧаɹ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ (ЭМɂ) – ɷɬɨ ɬɨ, ɱɬɨ 
ɫɭɳɟɫɬɜɭɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ, ɜ ɞɜɨɢɱɧɨɦ ɤɨɞɟ, ɜ ɦаɬɪɢ-
ɰаɯ. Ɍɨ, ɱɬɨ ɦɵ ɜɢɞɢɦ ɧа ɷɤɪаɧɟ, ɬɨɠɟ ɨɲɢɛɨɱɧɨ ɫɬаɥɢ ɧаɡɵɜаɬɶ ɷɥɟɤ-
ɬɪɨɧɧɵɦ ɦаɤɟɬɨɦ, ɢɥɢ 3D-ɦаɤɟɬɨɦ. Эɬɨ ɫɨɜɟɪɲɟɧɧɨ ɧɟɜɟɪɧɨ. Эɬɨ ɝɪɭ-
ɛеɣɲая ɬеɪɦиɧɨɥɨɝиɱеɫɤая ɨɲиɛɤа, ɤɨɬɨɪая ɩɪиɜеɥа ɧаɫ ɜ ɬɭɩиɤ 

и ɫɬаɥа ɩɪеɩяɬɫɬɜиеɦ ɧа ɩɭɬи ɪаɡɜиɬия ȽȽɉ. Ƚɢɩɟɪɬɪɨɮɢɪɨɜаɧɧɨɟ 
ɩɨɱɬɟɧɢɟ ɤ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɦɭ ɢɡɨɛɪаɠɟɧɢɸ ɧа ɷɤɪаɧɟ, ɤаɤ ɤ ɤаɤɨɣ-ɬɨ 
ɩаɧаɰɟɟ ɜɨ ɜɫɟɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɟɥаɯ, ɩɪɢɜɟɥɨ ɤ ɩɟɪɟɫɦɨɬɪɭ ɭɱɟɛɧɵɯ 
ɩɥаɧɨɜ ȽȽП ɜɩɥɨɬɶ ɞɨ ɨɬɤаɡа ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɱɟɪɬɟɠа ɢ ɮаɧаɬɢɱɧɵɯ ɩɨ-
ɩɵɬɨɤ ɫɬаɜɢɬɶ ɪаɡɦɟɪɵ ɩɪɹɦɨ ɧа аɤɫɨɧɨɦɟɬɪɢɢ! Ɍɨɥɶɤɨ ɛɵ ɧɟ ɞɜɭɯɩɪɨ-
ɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ! Вɟɞɶ ɨɧ ɭɫɬаɪɟɥ! ɂ ɧа Ɂаɩаɞɟ ɧɟ ɢɫɩɨɥɶɡɭɸɬ. 

ɇа ɷɤɪаɧɟ ɦɨɧɢɬɨɪа ɦɵ ɜɢɞɢɦ ɢɦɟɧɧɨ ɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ! Мɵ 
ɜɢɞɢɦ аɤɫɨɧɨɦеɬɪиɱеɫɤɨе иɡɨɛɪаɠеɧие ɷɥеɤɬɪɨɧɧɨɝɨ ɦаɤеɬа иɡɞе-
                                                           

* ɂɜаɧɨɜ Ƚ.ɋ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ. – М.: 
Маɲɢɧɨɫɬɪɨɟɧɢɟ, 1998. – 157 ɫ. 
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ɥия! Мɟɧɹɹ ɬɨɱɤɭ ɡɪɟɧɢɹ, ɦɵ ɩɨɥɭɱаɟɦ ɥɢɛɨ ɰɟɧɬɪаɥɶɧɭɸ, ɥɢɛɨ ɩаɪаɥ-
ɥɟɥɶɧɭɸ аɤɫɨɧɨɦɟɬɪɢɸ. Эɬɨ ɱɟɪɬɟɠ! ɇа ɷɤɪаɧɟ ɦɨɧɢɬɨɪа – ɞɜɭɯɩɪɨɟɤ-
ɰɢɨɧɧɵɣ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɮɢɝɭɪɵ. Эɬɨɬ ɱɟɪɬɟɠ ɭɫɥɨɜɧɨ ɧа-
ɡɵɜаɸɬ 3D-ɦаɤɟɬɨɦ ɬɨɥɶɤɨ ɞɥɹ ɤɪаɬɤɨɫɬɢ ɪɟɱɢ! ɇа ɫаɦɨɦ ɞɟɥɟ 3D-ɦа-
ɤɟɬ – ɷɬɨ ɦаɬɪɢɰɵ ɤɨɨɪɞɢɧаɬ ɯаɪаɤɬɟɪɧɵɯ ɬɨɱɟɤ ɮɢɝɭɪɵ, а ɬаɤɠɟ 
ɦаɬɪɢɰɵ, ɫɨɞɟɪɠаɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪаɜɧɟɧɢɣ, ɨɩɢɫɵɜаɸɳɢɯ ɥɢɧɢɢ 
ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɝɭɪɵ. ɇе ɧаɞɨ ɨɬɨɠɞеɫɬɜɥяɬɶ ɷɥеɤɬɪɨɧɧыɣ ɦаɤеɬ 
ɮиɝɭɪы (циɮɪɨɜɭɸ ɦаɬɪицɭ) и иɡɨɛɪаɠеɧие ɷɬɨɣ ɮиɝɭɪы, ɩɨɥɭɱеɧ-

ɧɨе ɧа ɨɫɧɨɜе ɷɥеɤɬɪɨɧɧɨɝɨ ɦаɤеɬа. Ɉɛɴɟɤɬ – ɷɬɨ ɦаɬɪɢɰа, ɢɡɨɛɪаɠɟ-
ɧɢɟ – аɤɫɨɧɨɦɟɬɪɢɹ ɧа ɷɤɪаɧɟ ɤɨɦɩɶɸɬɟɪа. Вɫɟ ɤɧɨɩɨɱɧɵɟ ɤɨɦаɧɞɵ 
ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɟ ɧа ɷɤɪаɧɧɵɣ ɱɟɪɬɟɠ, а ɧа ɷɥɟɤɬɪɨɧɧɭɸ ɦɨɞɟɥɶ, ɬ.ɟ. ɧа 
ɰɢɮɪɨɜɭɸ ɦаɬɪɢɰɭ. А аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɧа ɷɤɪаɧɟ ɩɨ-
ɫɥɭɲɧɨ ɫɥɟɞɢɬ ɡа ɢɡɦɟɧɟɧɢɟɦ ɦɨɞɟɥɢ. 

Ɉɫɧɨɜɧɨɣ ɜɨɩɪɨɫ ɢ ɨɫɧɨɜɧаɹ ɬɟɦа ɡаɞаɧɢɹ 1 – ɱɟɪɬɟɠ. Каɤ ɨɬɨɛɪа-
ɡɢɬɶ ɮɢɝɭɪɭ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɧа ɞɜɭɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɛɟɡ 
ɩɨɬɟɪɢ ɢɧɮɨɪɦаɰɢɢ? Вɟɞɶ ɦɵ ɮаɤɬɢɱɟɫɤɢ ɬɟɪɹɟɦ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ. ɑɟɦ 
ɤɨɦɩɟɧɫɢɪɨɜаɬɶ ɷɬɭ ɛɟɡɜɨɡɜɪаɬɧɭɸ ɩɨɬɟɪɸ? Ɉɬɜɟɬ ɞаɟɬ ɦɟɬɨɞ ɞɜɭɯ ɢɡɨ-
ɛɪаɠɟɧɢɣ. 

Ƚɥаɜɧаɹ ɬɟɦа ɡаɞаɧɢɹ 1 – ɩɨɤаɡаɬɶ ɢ ɞɨɤаɡаɬɶ ɩɨɥɧɨɟ ɪаɜɧɨɩɪаɜɢɟ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ, аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɨɪɬɨɝɨɧаɥɶɧɨɝɨ ɱɟɪɬɟɠɟɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɟɫɥɨɜɭɬɵɟ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɨɛɪаɠɟɧɢɹ ɧа ɷɤɪаɧɟ ɦɨɧɢɬɨɪа, 
ɤɨɬɨɪɵɟ ɜ ɰɟɥɹɯ ɫɨɤɪаɳɟɧɢɹ ɫɥɨɜ ɤɬɨ-ɬɨ ɤɨɝɞа-ɬɨ ɧаɡɜаɥ «3D-ɝɪаɮɢɤɨɣ». 
ɋ ɬɟɯ ɩɨɪ ɬаɤ ɢ ɩɨɲɥɨ. Вɫɟ ɷɬɢ ɜаɪɢаɧɬɵ ɨɬɨɛɪаɠɟɧɢɹ ɩɪɨɫɬɪаɧɫɬɜа ɧа 
ɩɥɨɫɤɨɫɬɶ ɩɨɫɬɪɨɟɧɵ ɩɨ ɦɟɬɨɞɭ ɞɜɭɯ ɢɡɨɛɪаɠɟɧɢɣ. ɂ ɫɨɜɟɪɲɟɧɧɨ ɧɟɜаɠ-
ɧɨ, ɧа ɤаɤɨɦ ɧɨɫɢɬɟɥɟ ɮɢɡɢɱɟɫɤɢ ɪɟаɥɢɡɨɜаɧɨ ɷɬɨ ɨɬɨɛɪаɠɟɧɢɟ – ɧа ɩɟɫɤɟ 
ɩаɥɨɱɤɨɣ ɢɥɢ ɧа ɷɤɪаɧɟ ɦɵɲɤɨɣ. 

Ⱦа, ɛɟɡɭɫɥɨɜɧɨ, ɪɟɜɧɢɬɟɥɢ ɤɨɦɩɟɬɟɧɰɢɣ ɜɨɡɪаɡɹɬ, ɱɬɨ ɩɟɪɫɩɟɤɬɢ-
ɜа – ɷɬɨ ɧаɦ ɧɟ ɧаɞɨ. Эɬɨ ɞɥɹ аɪɯɢɬɟɤɬɨɪɨɜ ɢ ɫɬɪɨɢɬɟɥɟɣ. Ⱦɥɹ ɢɧɠɟɧɟ-
ɪɨɜ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɟ ɢɡɭɱɟɧɢɟ. Ɍɨɝɞа ɤаɤ ɛɵɬɶ ɫ ɬɟɦɢ ɫɬɭɞɟɧɬаɦɢ 
аɜɬɨɬɪаɤɬɨɪɧɨɝɨ ɮаɤɭɥɶɬɟɬа, ɤɨɬɨɪɵɟ ɧа ɥɟɤɰɢɹɯ ɩɨ ɇȽ, ɩɨɤа ɩɪɟɩɨɞа-
ɜаɬɟɥɶ ɤɪɭɬɢɬ ɫɥаɣɞɵ, ɪɢɫɭɸɬ ɦаɲɢɧɤɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ? Пɪɢɱɟɦ ɫ ɭɞɢ-
ɜɢɬɟɥɶɧɨ ɬɨɱɧɵɦɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɫɨɤɪаɳɟɧɢɹɦɢ! Кɬɨ ɢɦ ɨɛɴɹɫɧɢɬ 
ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɛаɡɭ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ? Ɍаɤ ɢ ɧɟ ɛɭɞɭɬ ɡɧаɬɶ, 
ɱɬɨ «ɝɨɜɨɪɢɥɢ ɩɪɨɡɨɣ». 

Ɉɫɬаɧɨɜɢɬɟ ɫɥаɣɞɵ ɢ ɜɢɞɟɨɩɪɟɡɟɧɬаɰɢɢ, ɧɟ ɧаɞɨ ɝɨɬɨɜɵɯ ɤаɪɬɢ-
ɧɨɤ! Пɪɨɫɬɨ ɨɛɴɹɫɧɢɬɟ, ɱɬɨ ɦɟɬɨɞ ɞɜɭɯ ɢɡɨɛɪаɠɟɧɢɣ ɭɧɢɜɟɪɫаɥɟɧ, ɱɬɨ 
ɢɧаɱɟ ɩɪɨɫɬɨ ɧɢɤаɤ ɧɟ ɨɬɨɛɪаɡɢɬɶ ɬɪɟɯɦɟɪɧɨɟ ɧа ɞɜɭɦɟɪɧɨɟ. Мɵ ɩɨɧɢ-
ɠаɟɦ ɪаɡɦɟɪɧɨɫɬɶ ɨɛɪаɡа ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɪаɡɦɟɪɧɨɫɬɶɸ ɬɨɱɟɱɧɨɝɨ ɩɪɨ-
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ɨɛɪаɡа, ɢ ɨɛɹɡаɧɵ ɷɬɨ ɤɨɦɩɟɧɫɢɪɨɜаɬɶ ɥɢɛɨ ɞɜɭɦɹ ɩɪɨɟɤɰɢɹɦɢ ɧа ɱɟɪ-
ɬɟɠɟ Мɨɧɠа, ɥɢɛɨ ɜɬɨɪɢɱɧɵɦɢ ɩɪɨɟɤɰɢɹɦɢ ɜɫɟɯ ɬɨɱɟɤ ɢɡɨɛɪаɠаɟɦɨɣ 
ɮɢɝɭɪɵ ɜ аɤɫɨɧɨɦɟɬɪɢɢ – ɰɟɧɬɪаɥɶɧɨɣ ɢɥɢ ɩаɪаɥɥɟɥɶɧɨɣ. ɍ ɧаɫ ɩɪɨɫɬɨ 
ɧɟɬ ɜɵɛɨɪа. 

Ⱦаɣɬɟ ɫɬɭɞɟɧɬɭ ɡаɞаɧɢɟ ɧɨɦɟɪ ɨɞɢɧ: ɢɡɨɛɪаɡɢɬɶ ɩɪɨɫɬɨɣ ɪɭɫɫɤɢɣ 
ɤɢɪɩɢɱ ɜ ɬɪɟɯ ɜаɪɢаɧɬаɯ – ɧа ɱɟɪɬɟɠɟ Мɨɧɠа, ɜ аɤɫɨɧɨɦɟɬɪɢɢ ɢ ɫɬаɸ 
ɤɢɪɩɢɱɟɣ ɜ ɩɟɪɫɩɟɤɬɢɜɟ, ɥɟɬɹɳɢɯ ɜɵɫɨɤɨ ɧаɞ ɝɨɪɢɡɨɧɬɨɦ. Пɭɫɬɶ ɨɧ 
ɧаɣɞɟɬ ɜɬɨɪɢɱɧɵɟ ɩɪɨɟɤɰɢɢ. А ɧа ɤаɤɨɦ ɮɢɡɢɱɟɫɤɨɦ ɧɨɫɢɬɟɥɟ ɨɧ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶ ɡаɞаɧɢɟ, ɧɟ ɢɦɟɟɬ ɧɢɤаɤɨɝɨ ɡɧаɱɟɧɢɹ. ɍɱаɳɢɣɫɹ ɞɨɥɠɟɧ ɩɨ-
ɧɹɬɶ, ɱɬɨ ɩɪɟɤɪаɫɧɨɟ ɧаɝɥɹɞɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɧа ɷɤɪаɧɟ ɤɨɦɩɶɸɬɟɪа – 
ɷɬɨ ɧɟ ɤаɤɨɟ-ɬɨ ɨɫɨɛɨɟ 3D-ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ! Эɬɨ ɧɟ ɨɫɨ-
ɛɵɣ, ɢɫɤɥɸɱɢɬɟɥɶɧɵɣ ɪаɡɞɟɥ ɝɟɨɦɟɬɪɢɢ. Эɬɨ ɨɞɢɧ ɢɡ ɜаɪɢаɧɬɨɜ ɦɟɬɨɞа 
ɞɜɭɯ ɢɡɨɛɪаɠɟɧɢɣ. Эɬɨ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤаɹ ɩɪɨɟɤɰɢɹ (ɩаɪаɥɥɟɥɶɧаɹ ɢɥɢ 
ɩɟɪɫɩɟɤɬɢɜɧаɹ – ɩɨ ɠɟɥаɧɢɸ ɩɨɥɶɡɨɜаɬɟɥɹ). 

Ɂаɞаɧие 2. ɉɨɜыɲеɧие ɪаɡɦеɪɧɨɫɬи ɩɪɨɫɬɪаɧɫɬɜа ɫ R2 ɞɨ R3 

Вɵɯɨɞ ɜ ɬɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɤаɤ ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɩɥаɧɢ-
ɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɞɨɤаɡаɬɟɥɶɫɬɜа ɬɟɨɪɟɦ ɪаɫ-
ɫɦɨɬɪɟɧ ɜ [1]. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɪɨɜ ɦɨɠɧɨ ɧаɣɬɢ ɜ ɡаɞаɱɧɢ-
ɤаɯ В.А. Пɟɤɥɢɱа. Пɪɟɞɥаɝаɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɡаɞаɧɢɟ.  

Пɭɫɬɶ ɩɥɨɫɤаɹ ɤɪɢɜаɹ ɡаɞаɧа ɩаɪаɦɟɬɪɢɱɟɫɤɢ: 

 x = f (t),  y = φ (t).  (1) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɟɟ ɥɨɤаɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ (ɷɤɫ-
ɬɪɟɦɭɦɨɜ, ɬɨɱɟɤ ɩɟɪɟɝɢɛа, ɪаɞɢɭɫɨɜ ɤɪɢɜɢɡɧɵ) ɡаɬɪɭɞɧɢɬɟɥɶɧɨ. Ⱦɥɹ 
ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɫɬаɜɢɬɶ ɟɟ ɜ ɹɜɧɨɦ ɜɢɞɟ: 

 y = Ȗ (x).  (2) 

Каɤ ɷɬɨ ɫɞɟɥаɬɶ? ȿɫɥɢ ɮɭɧɤɰɢɢ (1) ɩɨɡɜɨɥɹɸɬ, ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ 
ɩɟɪɟɦɟɧɧɭɸ t. А ɟɫɥɢ ɮɭɧɤɰɢɢ (1) ɡаɞаɧɵ ɰɢɮɪɨɜɵɦ ɦаɫɫɢɜɨɦ? 

В ɷɬɨɦ ɫɥɭɱаɟ ɡаɞаɱа ɪɟɲаɟɬɫɹ ɫɩɨɫɨɛɨɦ ɩɨɜыɲеɧия ɪаɡɦеɪɧɨ-
ɫɬи ɨɛɴɟɦɥɸɳɟɝɨ ɩɪɨɫɬɪаɧɫɬɜа. Вɵɧɟɫɟɦ ɡаɞаɧɧɭɸ ɤɪɢɜɭɸ (1) ɜ ɬɪɟɯ-
ɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ xyt. Ɍɟɩɟɪɶ ɮɭɧɤɰɢɢ (1) ɨɩɢɫɵɜаɸɬ ɧɟ ɤɪɢɜɭɸ, 
а ɟɟ ɩɪɨɟɤɰɢɢ. Ɏɭɧɤɰɢɹ x = f (t) – ɭɪаɜɧɟɧɢɟ ɩɪɨɟɤɰɢɢ ɧа ɩɥɨɫɤɨɫɬɶ xt. 
Ɏɭɧɤɰɢɹ y = φ (t) – ɭɪаɜɧɟɧɢɟ ɩɪɨɟɤɰɢɢ ɧа ɩɥɨɫɤɨɫɬɶ yt. Ɉɫɬаɥɨɫɶ ɧа-
ɱɟɪɬɢɬɶ ɷɬɢ ɩɪɨɟɤɰɢɢ, ɩɨɥɶɡɭɹɫɶ ɭɪаɜɧɟɧɢɹɦɢ (1), ɩɨɫɥɟ ɱɟɝɨ ɫ ɩɨɦɨ-
ɳɶɸ ɩɨɫɬɨɹɧɧɨɣ ɥɢɧɢɢ ɱɟɪɬɟɠа k ɩɨɫɬɪɨɢɬɶ ɬɪɟɬɶɸ ɩɪɨɟɤɰɢɸ y = Ȗ (x) 
ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ ɧа ɩɥɨɫɤɨɫɬɢ xy (ɪɢɫ. 1). Ɂаɞаɱа ɪɟɲɟɧа. 
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Ɋɢɫ. 1. К ɡаɞаɧɢɸ 2. Вɵɯɨɞ ɜ ɬɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ 

Вɨɡɧɢɤаɟɬ ɜɨɩɪɨɫ – ɷɬɨ ɜɨɫɬɪɟɛɨɜаɧɨ? Ⱦɨɥɠɧɨ ɛɵɬɶ, ɞа. Паɪаɦɟɬ-
ɪɢɡаɰɢɹ ɤɪɢɜɵɯ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ – ɨɫɧɨɜа ɋАПɊ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢ-
ɤɢ. Вɨɬ ɬɨɥɶɤɨ ɫɭɦɟɟɬ ɥɢ ɛɭɞɭɳɢɣ ɤɨɦɩɟɬɟɧɬɧɵɣ ɫɩɟɰɢаɥɢɫɬ, ɭɱɢɜɲɢɣ 
ɇȽ ɩɨ ɫɥаɣɞаɦ, аɧɢɦаɰɢɹɦ ɢ 3D-ɦаɤɟɬаɦ, ɪɟɲɢɬɶ ɷɬɭ ɡаɞаɱɭ? 

Ɂаɞаɧие 3. ɉɨɜыɲеɧие ɪаɡɦеɪɧɨɫɬи ɩɪɨɫɬɪаɧɫɬɜа ɫ R3 ɞɨ R4 

Ɋаɫɫɦɨɬɪɢɦ ɬɭ ɠɟ ɡаɞаɱɭ, ɱɬɨ ɢ ɜ ɡаɞаɧɢɢ 2, ɧɨ ɜɨɡɶɦɟɦ ɧɟ ɩɥɨ-
ɫɤɭɸ, а ɩаɪаɦɟɬɪɢɱɟɫɤɢ ɡаɞаɧɧɭɸ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɭɸ ɤɪɢɜɭɸ (ɩɪɢɦɟɪ 
ɩɪɟɞɥɨɠɟɧ Ƚ.ɋ. ɂɜаɧɨɜɵɦ): 

 x = f (t), y = φ (t), z = į (t).  (3) 

ɍɫɥɨɜɢɟ ɡаɞаɧɢɹ ɫɨɯɪаɧɹɟɬɫɹ ɩɪɟɠɧɢɦ: ɧаɞɨ ɨɩɪɟɞɟɥɢɬɶ ɥɨɤаɥɶɧɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɡаɞаɧɧɨɣ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ (3). 
Ⱦɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɫɬаɜɢɬɶ ɟɟ ɜ ɹɜɧɨɦ ɜɢɞɟ: 

 y = Ȗ (x), z = ȕ (x).  (4) 

Каɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱаɟ, ɡаɞаɱа ɪɟɲаɟɬɫɹ ɫɩɨɫɨɛɨɦ ɩɨɜɵɲɟ-
ɧɢɹ ɪаɡɦɟɪɧɨɫɬɢ ɨɛɴɟɦɥɸɳɟɝɨ ɩɪɨɫɬɪаɧɫɬɜа. Вɵɧɟɫɟɦ ɡаɞаɧɧɭɸ ɤɪɢ-
ɜɭɸ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ xyzt. ɍɪаɜɧɟɧɢɹ (3) ɫɬаɧɨɜɹɬɫɹ ɭɪаɜ-
ɧɟɧɢɹɦɢ, ɨɩɢɫɵɜаɸɳɢɦɢ ɧɟ ɤɪɢɜɭɸ, а ɟɟ ɩɪɨɟɤɰɢɢ. ɇа ɩɥɨɫɤɨɫɬɢ  
П1 (xt) ɢɦɟɟɦ ɩɪɨɟɤɰɢɸ x = f (t), ɧа П2 (yt) ɢɦɟɟɦ y = φ (t), ɧа П3 (zt) – 
ɩɪɨɟɤɰɢɸ z = į (t). ɇаɱɟɪɬɢɜ ɷɬɢ ɤɪɢɜɵɟ, ɩɨɥɭɱаɟɦ ɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪ-
ɬɟɠ (ɨɛɨɛɳɟɧɧɵɣ ɱɟɪɬɟɠ Мɨɧɠа) ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ (3), ɧаɯɨ-
ɞɹɳɟɣɫɹ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ xyzt (ɪɢɫ. 2). Ʌɸɛаɹ ɬɨɱɤа ɷɬɨɣ 
ɤɪɢɜɨɣ ɢɦɟɟɬ ɱɟɬɵɪɟ ɤɨɨɪɞɢɧаɬɵ t, x, y, z. 
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Ɋɢɫ. 2. К ɡаɞаɧɢɸ 3. Вɵɯɨɞ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ 

ɍɪаɜɧɟɧɢɹ (3) ɩɪɟɞɫɬаɜɥɹɸɬ ɫɨɛɨɣ аɧаɥɢɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɧɟɥɢɧɟɣ-
ɧɨɝɨ ɨɞɧɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɩɪɢɧаɞɥɟɠаɳɟɝɨ ɨɛɴɟɦɥɸɳɟɦɭ ɱɟɬɵ-
ɪɟɯɦɟɪɧɨɦɭ ɩɪɨɫɬɪаɧɫɬɜɭ. Ɍɪɟɯɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ П1, П2, П3 ɩɪɟɞ-
ɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɝɪаɮɢɱɟɫɤɢɣ ɷɤɜɢɜаɥɟɧɬ аɧаɥɢɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ (3). Ƚɨɜɨ-
ɪɹɬ, ɱɬɨ ɦɨɞɟɥɶ (3) ɢ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɦɨɞɟɥɶ П1, П2, П3 ɝɨɦɟɨɦɨɪɮɧɵ. 

ɇɟ ɫɥɟɞɭɟɬ ɛɟɫɩɨɤɨɢɬɶɫɹ, ɱɬɨ ɩɪɨɫɬɪаɧɫɬɜа R4 ɮɢɡɢɱɟɫɤɢ ɧɟ ɫɭɳɟ-
ɫɬɜɭɟɬ. Ⱦа, ɧɟ ɫɭɳɟɫɬɜɭɟɬ. ɇɨ ɦɵ ɦɨɠɟɦ ɨɛɳаɬɶɫɹ ɫ ɷɬɢɦ ɩɪɨɫɬɪаɧɫɬ-
ɜɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɨɩɟɪаɰɢɢ ɩɪɨɟɰɢɪɨɜаɧɢɹ ɢ ɬɟɦ ɫаɦɵɦ ɢɫɩɨɥɶɡɨɜаɬɶ 
ɟɝɨ ɜ ɫɜɨɢɯ ɰɟɥɹɯ. Кɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɢ ɦɧɢɦɵɯ ɬɨɱɟɤ ɬɨɠɟ ɜɟɞɶ ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ (ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɦɵ ɧɟ ɦɨɠɟɦ ɧа ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɨɬɦɟɬɢɬɶ ɢɯ ɤаɪаɧɞаɲɨɦ), ɧɨ ɷɬɨ ɧɟ ɦɟɲаɟɬ ɧаɦ ɜɵɩɨɥɧɹɬɶ ɫ ɧɢɦɢ аɥ-
ɝɟɛɪаɢɱɟɫɤɢɟ ɢɥɢ ɝɪаɮɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ ɢ ɩɨɥɭɱаɬɶ ɜɩɨɥɧɟ ɨɫɹɡаɟɦɵɟ 
ɪɟɡɭɥɶɬаɬɵ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɨɥɭɱɟɧ ɬɪɟɯɩɪɨɟɤɰɢɨɧɧɵɣ ɱɟɪɬɟɠ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɨɣ ɤɪɢɜɨɣ (3), ɪаɫɩɨɥɨɠɟɧɧɨɣ ɜ R4. Ⱦаɥɶɧɟɣɲɟɟ ɪɟɲɟɧɢɟ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɬаɤ ɠɟ, ɤаɤ ɢ ɜ ɡаɞаɧɢɢ 2: ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɨɹɧɧɨɣ ɥɢɧɢɢ ɱɟɪɬɟɠа k 
ɜɵɱɟɪɱɢɜаɟɦ ɩɪɨɟɤɰɢɸ y = Ȗ (x) ɧа ɩɥɨɫɤɨɫɬɢ П4 (xy), а ɬаɤɠɟ ɩɪɨɟɤɰɢɸ 
z = ȕ (x) ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ ɧа ɩɥɨɫɤɨɫɬɢ П5 (zx) (ɫɦ. ɪɢɫ. 2). ɋɬɪɟɥɤɢ 
ɧа ɥɢɧɢɹɯ ɫɜɹɡɢ ɩɨɦɨɝаɸɬ ɩɨɧɹɬɶ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɣ. Пɨ-
ɥɭɱɟɧа ɦɨɞɟɥɶ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ ɜ ɮɨɪɦɟ (4), ɝɞɟ 
ɮɭɧɤɰɢɢ y = Ȗ (x), z = ȕ (x) ɡаɮɢɤɫɢɪɨɜаɧɵ ɧɟ аɥɝɟɛɪаɢɱɟɫɤɢ, а ɝɪаɮɢɱɟɫɤɢ. 
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В ɡаɤɥɸɱɟɧɢɟ ɜɩɨɥɧɟ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɫɬɭɞɟɧɬаɦ ɫɞɟɥаɬɶ ɧа ɤɨɦ-
ɩɶɸɬɟɪɟ ɧаɝɥɹɞɧɨɟ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ. 
Вɧɢɦаɧɢɟ! ɇɟ 3D-ɦаɤɟɬ! ɇɟ ɷɥɟɤɬɪɨɧɧɭɸ ɦɨɞɟɥɶ! Эɬа ɦɨɞɟɥɶ ɭɠɟ ɟɫɬɶ! 
Пɨɫɥɟ ɜɵɱɟɪɱɢɜаɧɢɹ ɧа ɷɤɪаɧɟ ɤɨɦɩɶɸɬɟɪа ɩɥɨɫɤɢɯ ɤɪɢɜɵɯ (3) ɢ (4) ɷɬɢ 
ɤɪɢɜɵɟ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɰɢɮɪɨɜɵɯ ɞɜɨɢɱɧɵɯ ɤɨɞаɯ ɜ ɜɢɞɟ ɦаɬɪɢɰɵ ɝɞɟ-ɬɨ 
ɧа ɠɟɫɬɤɨɦ ɞɢɫɤɟ. Эɬɨ ɢ ɟɫɬɶ ЭМɂ. ȿɫɥɢ ɯɨɱɟɬɫɹ ɧаɡɜаɬɶ ɷɬɭ ɦаɬɪɢɰɭ  
«3D-ɦɨɞɟɥɶɸ ɢɫɫɥɟɞɭɟɦɨɣ ɮɢɝɭɪɵ», ɬɨ ɜɪɟɞа ɨɬ ɷɬɨɝɨ ɧɢɤаɤɨɝɨ ɧɟ ɛɭɞɟɬ. 
Ɉɫɨɛɨɝɨ ɫɦɵɫɥа ɜ ɬаɤɨɦ ɧаɡɜаɧɢɢ ɧɟɬ, ɧɨ ɞɥɹ ɫɨɤɪаɳɟɧɢɹ ɪɟɱɢ ɟɝɨ ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ. 

ɇɨ ɧɟ ɧаɡɵɜаɣɬɟ 3D-ɦɨɞɟɥɶɸ ɬɨ, ɱɬɨ ɦɵ ɜɢɞɢɦ ɧа ɷɤɪаɧɟ! ɇа ɷɤ-
ɪаɧɟ ɧɟ 3D-ɦɨɞɟɥɶ, а ɟɟ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤаɹ ɩɪɨɟɤɰɢɹ! ɂɦɟɧɧɨ ɜ ɷɬɨɦ 
ɦɟɫɬɟ ɧаɱɢɧаɟɬɫɹ ɩɭɬаɧɢɰа. Ɍɨ, ɱɬɨ ɷɬа ɩɪɨɟɤɰɢɹ ɥɟɝɤɨ ɩɟɪɟɫɬɪаɢɜаɟɬɫɹ 
ɢ ɞɨɛɪɨɫɨɜɟɫɬɧɨ ɩɨɡɜɨɥɹɟɬ ɧаɦ ɦɟɧɹɬɶ ɬɨɱɤɭ ɡɪɟɧɢɹ, а ɬаɤɠɟ ɮɨɬɨɪɟа-
ɥɢɫɬɢɱɧɨ ɪаɫɤɪаɲɟɧа, ɧɟ ɞɟɥаɟɬ ɨɛɵɤɧɨɜɟɧɧɭɸ аɤɫɨɧɨɦɟɬɪɢɸ ɧɨɜɵɦ 
ɷɤɫɤɥɸɡɢɜɧɵɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɹɜɥɟɧɢɟɦ, ɪаɞɢ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɨɬɦɟ-
ɧɹɬɶ ɢɥɢ «аɞаɩɬɢɪɨɜаɬɶ» ɤɭɪɫ ɇȽ. 

ɂɬаɤ, ɞɟɥаɟɦ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ, 
ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɜ ɹɜɧɨɦ ɜɢɞɟ (4). ɍɪаɜɧɟɧɢɟ y = Ȗ (x) ɨɩɢɫɵɜаɟɬ ɜ ɞɟɤаɪ-
ɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ ɜɟɪɬɢɤаɥɶɧɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (ɨɛɪа-
ɡɭɸɳаɹ ɩаɪаɥɥɟɥɶɧа ɨɫɢ z). «Вɵɞаɜɥɢɜаɹ» ɤɪɢɜɭɸ y = Ȗ (x), ɧаɱɟɪɱɟɧɧɭɸ 
ɜ ɩɥɨɫɤɨɫɬɢ П4 (xy) (ɫɦ. ɪɢɫ. 2), ɜ ɧаɩɪаɜɥɟɧɢɢ z, ɩɨɥɭɱаɟɦ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ y = Ȗ (x). ɇа ɷɤɪаɧɟ ɧɟɦɟɞɥɟɧɧɨ ɜɢɞɢɦ ɟɟ аɤɫɨɧɨɦɟɬɪɢ-
ɱɟɫɤɨɟ ɢɡɨɛɪаɠɟɧɢɟ. Аɧаɥɨɝɢɱɧɵɦ ɨɛɪаɡɨɦ ɭɪаɜɧɟɧɢɟ z = ȕ (x) ɨɩɢɫɵɜа-
ɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɨɛɪаɡɭɸɳɟɣ, ɩаɪаɥɥɟɥɶɧɨɣ ɨɫɢ y.  
Вɵɞаɜɥɢɜаɹ ɤɪɢɜɭɸ z = ȕ (x), ɥɟɠаɳɭɸ ɜ ɩɥɨɫɤɨɫɬɢ П5 (xz), ɜ ɧаɩɪаɜɥɟɧɢɢ 

 

Ɋɢɫ. 3. К ɡаɞаɧɢɸ 3. Аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ  
ɢɡɨɛɪаɠɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ 
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ɨɫɢ y, ɩɨɥɭɱаɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ z = ȕ (x). Вɢɞɢɦ ɧа ɷɤɪаɧɟ 
ɟɟ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɩɪɨɟɤɰɢɸ. ɇаɠɢɦаɹ ɧа ɤɧɨɩɤɭ «ɨɛɴɟɞɢɧɢɬɶ», ɦɵ 

ɢɧɢɰɢɢɪɭɟɦ ɜ ɧɟɞɪаɯ ɝɪаɮɢɱɟɫɤɨɝɨ ɩаɤɟɬа аɥɝɟɛɪаɢɱɟɫɤɢɣ (ɰɢɮɪɨɜɨɣ!) 

ɩɨɢɫɤ ɦɧɨɠɟɫɬɜа ɬɨɱɟɤ, ɢɧɰɢɞɟɧɬɧɵɯ ɨɛɟɢɦ ɜɵɞаɜɥɟɧɧɵɦ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ. Пɨɥɭɱаɟɦ ɧа ɷɤɪаɧɟ аɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪаɠɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɤɪɢɜɨɣ (ɪɢɫ. 3). Ɂаɞаɱа ɪɟɲɟɧа. 

Ɂаɤɥɸɱеɧие. Пɪɟɞɥаɝаɟɬɫɹ ɜɜɟɫɬɢ ɜ ɤɭɪɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬ-
ɪɢɢ ɡаɞаɧɢɟ «Пɪɨɫɬɪаɧɫɬɜа ɪаɡɥɢɱɧɵɯ ɪаɡɦɟɪɧɨɫɬɟɣ», ɧаɩɪаɜɥɟɧɧɨɟ ɧа 
ɢɡɭɱɟɧɢɟ ɨɫɧɨɜ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɪаɡɞɟɥа ɦаɬɟɦаɬɢɤɢ, 

ɜ ɤɨɬɨɪɨɦ ɢɡɭɱаɸɬɫɹ ɦɟɬɨɞɵ ɨɬɨɛɪаɠɟɧɢɹ ɩɪɨɫɬɪаɧɫɬɜ ɪаɡɥɢɱɧɵɯ 
ɫɬɪɭɤɬɭɪ ɢ ɪаɡɦɟɪɧɨɫɬɟɣ ɞɪɭɝ ɧа ɞɪɭɝа [1]. ɍɱɟɛɧɵɟ ɱаɫɵ ɞɥɹ ɜɵɩɨɥɧɟ-
ɧɢɹ ɡаɞаɧɢɹ ɦɨɠɧɨ ɧаɣɬɢ, ɫɨɤɪаɬɢɜ, ɧаɩɪɢɦɟɪ, ɤɨɥɢɱɟɫɬɜɨ ɡаɞаɱ ɧа ɩɨ-
ɫɬɪɨɟɧɢɟ ɥɢɧɢɣ ɩɟɪɟɫɟɱɟɧɢɹ ɮɢɝɭɪ. 
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ɍɑȿȻɇɈȿ ɁАȾАɇИȿ «ɉɅɈɋɄИȿ ɈȻȼɈȾɕ»  

Ʉɨɪɨɬɤɢɣ ȼɢɤɬɨɪ Аɧɚɬɨɥɶɟɜɢɱ, 

ɉɨɩɰɨɜɚ Ɍɚɬɶɹɧɚ ɘɪɶɟɜɧɚ 

ɘɠɧɨ-ɭɪɚɥɶɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
(ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Чɟɥяɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧɵ ɜаɪɢаɧɬɵ ɩɨɫɬɪɨɟɧɢɹ ɝɥаɞɤɢɯ ɫɨɫɬаɜɧɵɯ ɤɪɢɜɵɯ (ɨɛɜɨɞɨɜ), ɩɪɨ-
ɯɨɞɹɳɢɯ ɱɟɪɟɡ ɡаɞаɧɧɵɟ ɬɨɱɤɢ ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɝɪаɧɢɱɧɵɦ ɭɫɥɨ-
ɜɢɹɦ. ɂɫɩɨɥɶɡɨɜаɧɵ ɤɭɛɢɱɟɫɤɢɟ ɩаɪаɦɟɬɪɢɡɨɜаɧɧɵɟ ɩаɪаɛɨɥɵ ɜ ɜɟɤɬɨɪɧɨɣ ɮɨɪɦɟ. 
Ⱦаɧɵ ɩɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɭɛɢɱɟɫɤаɹ ɩаɪаɛɨɥа, ɫɩɥаɣɧ, ɜɟɤɬɨɪɧаɹ ɩаɪаɦɟɬɪɢɡаɰɢɹ. 
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Ɉɛɜɨɞɨɦ ɧаɡɵɜаɟɬɫɹ ɥɢɧɢɹ, ɫɨɫɬаɜɥɟɧɧаɹ ɢɡ ɞɭɝ ɤɪɢɜɵɯ ɜɵɛɪаɧ-

ɧɨɝɨ ɜɢɞа, ɤɨɬɨɪɵɟ ɜ ɫɬɵɤɨɜɵɯ ɬɨɱɤаɯ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɹɞɨɤ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ [1, 2]. ɍɱɟɛɧɨɟ ɡаɞаɧɢɟ ɩɨ ɩɨɫɬɪɨɟɧɢɸ ɨɛɜɨɞɨɜ ɩɪɟɞ-
ɧаɡɧаɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ, ɢɡɭɱаɸɳɢɯ ɢɧ-
ɠɟɧɟɪɧɭɸ ɤɨɦɩɶɸɬɟɪɧɭɸ ɝɪаɮɢɤɭ. Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа – ɷɬɨ ɧɟ 
ɬɨɥɶɤɨ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ. Эɬɨ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤа, ɜ ɤɨɬɨɪɨɣ ɤɨɦ-
ɩɶɸɬɟɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞаɧɢɹ ɢɡɨɛɪаɠɟɧɢɣ ɢ ɪаɛɨɬɵ ɫ ɧɢɦɢ. Ɍɟɨ-
ɪɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧаɹ 
ɝɟɨɦɟɬɪɢɹ, ɫɮɨɪɦɢɪɨɜаɜɲаɹɫɹ ɜ ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɧаɭɱɧɭɸ ɢ ɭɱɟɛɧɭɸ 
ɞɢɫɰɢɩɥɢɧɭ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XX ɜ. 

ɍɱɟɛɧɢɤɢ ɢɥɢ ɦɨɧɨɝɪаɮɢɢ ɩɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɬɪɭɞɧɨ 
ɱɢɬаɬɶ. ɋɨɜɫɟɦ ɧɟɩɪɨɫɬɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɢɯ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪаɛɨɬɟ. 
Вɵɱɢɫɥɢɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ – ɫɜɨɟɨɛɪаɡɧɵɣ ɫɢɧɬɟɡ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ, ɢɧɮɨɪɦаɬɢɤɢ, ɜɟɤɬɨɪɧɨɣ аɥɝɟɛɪɵ, ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɣ ɝɟɨɦɟɬ-
ɪɢɢ, аɧаɥɢɡа. 

Ɂɧаɱɢɬ, ɞɨɫɬаɬɨɱɧɨ ɪаɡɨɛɪаɬɶɫɹ ɫ ɷɬɢɦɢ ɭɱɟɛɧɵɦɢ ɩɪɟɞɦɟɬаɦɢ? 
ɇɟɬ, ɧɟɞɨɫɬаɬɨɱɧɨ. ɍɱаɳɢɣɫɹ ɜɫɬɪɟɱаɟɬɫɹ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɨ-
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ɜɟɪɲɟɧɧɨ ɧɨɜɵɯ ɞɥɹ ɧɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ ɢ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɦɧɨ-
ɝɨɨɛɪаɡɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɜ ɫɦɟɠɧɵɯ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩ-
ɥɢɧаɯ. В ɪɟɡɭɥɶɬаɬɟ ɭ ɫɬɭɞɟɧɬа ɜɨɡɧɢɤаɟɬ ɦɧɨɠɟɫɬɜɨ ɜɨɩɪɨɫɨɜ. ɑɬɨ ɬа-
ɤɨɟ ɫɩɥаɣɧ? ɑɟɦ аɥɝɟɛɪаɢɱɟɫɤɢɣ ɫɩɥаɣɧ ɨɬɥɢɱаɟɬɫɹ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɨ-
ɝɨ? ɑɬɨ ɬаɤɨɟ ɩɨɥɢɧɨɦ Эɪɦɢɬа? Паɪаɦɟɬɪɢɱɟɫɤаɹ ɤɪɢɜаɹ ɜ ɮɨɪɦɟ 
Ɏɟɪɝɸɫɨɧа? В ɮɨɪɦɟ Ȼɟɡɶɟ? NURBS-ɤɪɢɜɵɟ? ɑɟɦ ɨɧɢ ɨɬɥɢɱаɸɬɫɹ? 
Каɤ ɩɪаɤɬɢɱɟɫɤɢ ɩɨɫɬɪɨɢɬɶ ɧа ɤɨɦɩɶɸɬɟɪɟ ɤɪɢɜɭɸ ɝɥаɞɤɨɫɬɶɸ ɜɬɨɪɨ-
ɝɨ ɩɨɪɹɞɤа, ɢɦɟɸɳɭɸ ɜ ɡаɞаɧɧɵɯ ɬɨɱɤаɯ ɡаɞаɧɧɵɟ ɤаɫаɬɟɥɶɧɵɟ ɢ ɪа-
ɞɢɭɫɵ ɤɪɢɜɢɡɧɵ? 

ɂ ɜɨɨɛɳɟ, ɱɬɨ ɬаɤɨɟ ɪаɞɢɭɫ ɤɪɢɜɢɡɧɵ? Каɠɟɬɫɹ, ɦɵ ɷɬɨ ɝɞɟ-ɬɨ 
ɩɪɨɯɨɞɢɥɢ. ɂɥɢ ɱɬɨ ɬаɤɨɟ ɜɟɤɬɨɪɧаɹ ɮɭɧɤɰɢɹ ɫɤаɥɹɪɧɨɝɨ аɪɝɭɦɟɧɬа, 
ɤɨɬɨɪɭɸ ɜ ɭɱɟɛɧɢɤɟ ɧаɡɵɜаɸɬ ɫɬɪаɲɧɵɦ ɫɥɨɜɨɦ «ɝɨɞɨɝɪаɮ»? Ⱦа ɤаɤ 
ɜɨɨɛɳɟ ɬаɤɨɟ ɜɨɡɦɨɠɧɨ – аɪɝɭɦɟɧɬ ɫɤаɥɹɪɧɵɣ, а ɮɭɧɤɰɢɹ ɜɟɤɬɨɪɧаɹ? 
А ɜɟɞɶ ɟɳɟ ɟɫɬɶ ɩɨɜɟɪɯɧɨɫɬɶ Кɭɧɫа ɢ ɞɪɭɝɢɟ ɫɨɫɬаɜɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. 
Каɤ ɫɩɪɨɟɤɬɢɪɨɜаɬɶ ɨɬɫɟɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨɛɵ ɨɧ ɝɥаɞɤɨ ɫɨɩɪɹɝаɥɫɹ 
ɫ ɫɨɫɟɞɧɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ? Каɤɢɟ ɟɫɬɶ ɫɩɨɫɨɛɵ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ, ɤɪɨɦɟ ɤɧɨɩɤɢ loft, ɩɪɟɞɧаɡɧаɱɟɧɧɨɣ ɜɨɜɫɟ ɧɟ ɞɥɹ ɤɨɧɫɬɪɭɤ-
ɬɨɪа-ɩɪɨɟɤɬɢɪɨɜɳɢɤа? 

ɋɩɢɫɨɤ ɜɨɩɪɨɫɨɜ ɨɱɟɧɶ ɜɟɥɢɤ. ɇа ɧɢɯ ɧаɞɨ ɧɟ ɩɪɨɫɬɨ ɨɬɜɟɱаɬɶ ɨɩ-
ɪɟɞɟɥɟɧɢɹɦɢ ɢɡ Вɢɤɢɩɟɞɢɢ, а ɞаɜаɬɶ ɫɬɭɞɟɧɬɭ ɠɢɜɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɩɪɢɦɟɪɵ ɢ ɪɟɲаɬɶ ɤɨɧɤɪɟɬɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɡаɞаɱɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜа-
ɧɢɸ ɥɢɧɢɣ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɝɪаɮɨаɧаɥɢɬɢɱɟɫɤɢɯ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ, ɪаɡɪаɛɨɬаɧɧɵɯ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɡа ɨɱɟɧɶ ɧɟɛɨɥɶ-
ɲɨɟ ɜɪɟɦɹ ɟɟ ɫɭɳɟɫɬɜɨɜаɧɢɹ. 

Кɨɧɟɱɧɨ, ɟɫɥɢ ɦɵ ɝɨɬɨɜɢɦ ɸɡɟɪɨɜ, ɬɨ ɜɩɨɥɧɟ ɞɨɫɬаɬɨɱɧɨ ɩɨɤаɡаɬɶ 
ɤɧɨɩɤɭ, ɝɞɟ ɧаɩɢɫаɧɨ «ɫɩɥаɣɧ» ɢɥɢ «ɤɪɢɜаɹ Ȼɟɡɶɟ». ɍɱаɳɢɣɫɹ ɷɬɨ ɱɟɬɤɨ 
ɩɨɣɦɟɬ, ɢ ɧа ɜɨɩɪɨɫ, ɱɬɨ ɬаɤɨɟ ɫɩɥаɣɧ, ɧɟɦɟɞɥɟɧɧɨ ɨɬɜɟɬɢɬ, ɱɬɨ ɷɬɨ 
ɤɧɨɩɤа, ɤɨɬɨɪаɹ ɱɟɪɬɢɬ ɤɪаɫɢɜɭɸ ɤɪɢɜɭɸ ɱɟɪɟɡ ɭɤаɡаɧɧɵɟ ɢɦ, ɫɬɭɞɟɧ-
ɬɨɦ, ɬɨɱɤɢ. Ɋаɡɜɟ ɷɬɨ ɩɥɨɯɨɣ ɪɟɡɭɥɶɬаɬ ɨɛɭɱɟɧɢɹ? Эɬɨ ɨɱɟɧɶ ɯɨɪɨɲɢɣ 
ɪɟɡɭɥɶɬаɬ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. Эɬɨ ɤɨɦɩɟɬɟɧɰɢɹ, ɜɨɫɬɪɟɛɨɜаɧɧаɹ ɜ ɟɝɨ 
ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɇɨ ɱɬɨɛɵ ɧɟ ɩɪɨɫɬɨ ɩɨɥɶɡɨɜаɬɶɫɹ, а ɟɳɟ ɢ ɧɟɦɧɨɝɨ ɩɨɧɢɦаɬɶ, ɱɟɦ 
ɦɵ ɩɨɥɶɡɭɟɦɫɹ, ɧаɞɨ ɡаɝɥɹɧɭɬɶ ɩɨɞ ɤɧɨɩɤɭ. Ɋаɡɭɦɟɟɬɫɹ, ɟɫɥɢ ɦɵ ɢɫ-
ɩɨɥɶɡɭɟɦ ПК ɞɥɹ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɛɨɥɬɨɜ ɫ ɸɜɟɥɢɪɧɨ ɜɵɩɨɥɧɟɧɧɨɣ 
ɜ 3D ɫɬɪɨɝɨ ɩɨ ɫɬаɧɞаɪɬɭ ɦɟɬɪɢɱɟɫɤɨɣ ɪɟɡɶɛɨɣ ɜɦɟɫɬɟ ɫɨ ɫɛɟɝɨɦ, ɧɟɞɨ-
ɪɟɡɨɦ, ɮаɫɤаɦɢ, ɝаɥɬɟɥɹɦɢ ɢ ɩɪɨɱɢɦɢ аɤɫɟɫɫɭаɪаɦɢ, ɬɨ ɩɨɞ ɤɧɨɩɤɢ ɡа-
ɝɥɹɞɵɜаɬɶ ɧɟ ɧаɞɨ. ȿɫɥɢ ɠɟ ɦɵ ɧаɦɟɪɟɧɵ ɩɪɟɞɥɨɠɢɬɶ ɫɬɭɞɟɧɬɭ ɛаɡɨ-
ɜɵɟ, ɮɭɧɞаɦɟɧɬаɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɡɧаɧɢɹ, а ɧɟ ɬɨɥɶɤɨ ɫɩɟɰɢаɥɶ-
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ɧɵɟ ɩɪɢɟɦɵ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ ɜ ɜɟɪɫɢɢ Solid-2013 ɢɥɢ «Кɨɦɩаɫ-16», 
ɬɨ ɞɨɥɠɧɵ ɨɛɴɹɫɧɢɬɶ, ɱɬɨ ɫɩɥаɣɧ – ɷɬɨ ɧɟ ɩɪɨɫɬɨ ɡɧаɱɨɤ ɧа ɩаɧɟɥɢ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ. 

Ⱦа, ɫɬɭɞɟɧɬɵ ɢɡɭɱаɸɬ ɢ аɧаɥɢɬɢɱɟɫɤɭɸ ɝɟɨɦɟɬɪɢɸ, ɢ ɜɟɤɬɨɪɧɭɸ 
аɥɝɟɛɪɭ, ɢ аɧаɥɢɡ, ɢ ɢɧɮɨɪɦаɬɢɤɭ, ɢ ɨɫɧɨɜɵ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ. ɇɨ ɜɫɟ 
ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɨɜɟɪɲɟɧɧɟɣɲɟɦ ɨɬɪɵɜɟ ɨɞɧɨ ɨɬ ɞɪɭɝɨɝɨ ɢ ɜɨɨɛɳɟ ɨɬ 
ɜɫɟɝɨ. ɂ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ – ɜ ɨɬɪɵɜɟ ɨɬ ɝɟɨɦɟɬɪɢɢ. Каɠɟɬɫɹ, ɧаɡɪɟɥа 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɥɧɨɰɟɧɧɨɦ ɭɱɟɛɧɢɤɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ, ɜ ɤɨɬɨ-
ɪɨɦ ɛɭɞɭɬ ɧɟ ɬɨɥɶɤɨ ɨɬɜɟɬɵ ɧа ɩɨɫɬаɜɥɟɧɧɵɟ ɜɵɲɟ ɜɨɩɪɨɫɵ, ɧɨ ɢ ɩɪɢ-
ɦɟɪɵ ɪɟаɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɤɭɫɨɱɧɨ-ɝɥаɞɤɢɯ ɞɜɭɯɦɟɪɧɵɯ ɢ ɬɪɟɯ-
ɦɟɪɧɵɯ ɨɛɜɨɞɨɜ, ɢ ɫаɦɵɟ ɪаɡɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɡаɞаɱɢ, ɢ ɡаɞаɧɢɹ ɞɥɹ 
ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ. 

Ɂаɞаɧие 1. ȼеɤɬɨɪɧая ɩаɪаɦеɬɪиɡация  

ɤɭɛиɱеɫɤɨɣ ɩаɪаɛɨɥы 

Ɍɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ аɥɝɟɛɪаɢɱɟɫɤɭɸ ɤɪɢɜɭɸ y = f (x), ɤаɫаɸɳɭɸɫɹ 
ɟɞɢɧɢɱɧɵɯ ɜɟɤɬɨɪɨɜ T0, T1 ɜ ɭɤаɡаɧɧɵɯ ɬɨɱɤаɯ P0, P1 (ɪɢɫ. 1). ɇаɣɬɢ ɟɟ 
ɭɪаɜɧɟɧɢɟ (ɡɞɟɫɶ ɢ ɞаɥɟɟ ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɜɟɤɬɨɪɵ). 

 

Ɋɢɫ. 1. ɂɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɤ ɡаɞаɧɢɸ 1 

ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ «ɫɩɥаɣɧ ɫ ɡаɳɟɦɥɟɧɧɵɦɢ ɤɨɧɰаɦɢ» ɦɵ ɧɟ-
ɦɟɞɥɟɧɧɨ ɧаɱɟɪɬɢɦ ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ. ɇɨ ɤɧɨɩɤа ɧɟ ɞаɟɬ ɭɪаɜɧɟɧɢɟ ɤɪɢ-
ɜɨɣ. К ɬɨɦɭ ɠɟ ɡаɞаɱа ɬаɤ ɩɪɨɫɬа, ɱɬɨ ɞɥɹ ɟɟ ɪɟɲɟɧɢɹ ɧɟ ɧɭɠɧа ɫɨɫɬаɜ-
ɧаɹ ɤɪɢɜаɹ. Мɵ ɫɭɦɟɟɦ ɧаɣɬɢ ɤɪɢɜɭɸ, ɨɩɢɫɵɜаɟɦɭɸ ɨɞɧɢɦ аɥɝɟɛɪаɢɱɟ-
ɫɤɢɦ ɭɪаɜɧɟɧɢɟɦ. 

Пɪɹɦаɹ, ɫɨɟɞɢɧɹɸɳаɹ ɞаɧɧɵɟ ɬɨɱɤɢ, ɧɟ ɝɨɞɢɬɫɹ. Ɂɧаɱɢɬ, ɧаɞɨ ɩɨ-
ɜɵɲаɬɶ ɩɨɪɹɞɨɤ ɢɫɤɨɦɨɣ ɤɪɢɜɨɣ. Ȼɭɞɟɦ ɟɟ ɢɫɤаɬɶ ɫɪɟɞɢ ɤɪɢɜɵɯ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤа (КВП). Мɧɨɠɟɫɬɜɨ КВП ɧа ɩɥɨɫɤɨɫɬɢ ɩɹɬɢɩаɪаɦɟɬɪɢɱɧɨ.  
ɑɟɬɵɪɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹ ɜɵɞɟɥɹɸɬ ɢɡ ɦɧɨɠɟɫɬɜа КВП ɨɞɧɨɩа-
ɪаɦɟɬɪɢɱɟɫɤɨɟ ɫɟɦɟɣɫɬɜɨ ɤɪɢɜɵɯ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɡаɞаɱа ɧɟ ɬɨɥɶɤɨ 



 292 

ɜɩɨɥɧɟ ɪаɡɪɟɲɢɦа ɫɪɟɞɢ ɦɧɨɠɟɫɬɜа КВП, ɧɨ ɞаɠɟ ɞɨɩɭɫɤаɟɬ ɭɤаɡаɧɢɟ 
ɟɳɟ ɨɞɧɨɝɨ ɭɫɥɨɜɢɹ. ɇаɩɪɢɦɟɪ, ɦɨɠɧɨ ɭɤаɡаɬɶ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɬɨɱɤɭ 
ɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɤɪɢɜɨɣ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɪɨɢɬɶ ɤɪɢɜɭɸ ɦɟɬɨɞɨɦ ɢɧɠɟ-
ɧɟɪɧɨɝɨ ɞɢɫɤɪɢɦɢɧаɧɬа. 

Ɂаɞаɱа ɪɟɲɟɧа, ɧɨ ɩɪɢ ɷɬɨɦ ɜɨɡɧɢɤɥɢ ɞɜɟ ɩɪɨɛɥɟɦɵ. Вɨ-ɩɟɪɜɵɯ, 
ɧаɣɬɢ ɭɪаɜɧɟɧɢɟ КВП ɜ ɡаɞаɧɧɨɣ ɫɢɫɬɟɦɟ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬ ɞɨɜɨɥɶ-
ɧɨ ɯɥɨɩɨɬɧɨ. Вɩɪɨɱɟɦ, ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɩɪɨɝɪаɦɦɭ «Кɨɦɩɶɸɬɟɪɧɵɣ 
ɤɨɧɢɤɨɝɪаɮ», ɤɨɬɨɪаɹ ɧɟɦɟɞɥɟɧɧɨ ɭɤаɠɟɬ ɱɢɫɥɟɧɧɵɟ ɡɧаɱɟɧɢɹ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜ ɤаɧɨɧɢɱɟɫɤɨɝɨ ɭɪаɜɧɟɧɢɹ ɧаɱɟɪɱɟɧɧɨɣ КВП ɢ ɟɟ ɩɨɥɨɠɟɧɢɟ 
ɜ ɡаɞаɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ. Ⱦɪɭɝаɹ ɩɪɨɛɥɟɦа ɫɜɹɡаɧа ɫ ɝɟɨɦɟɬɪɢɟɣ 
ɢɫɤɨɦɨɣ ɤɪɢɜɨɣ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɧаɦ ɧаɡɧаɱɢɥɢ ɧаɩɪаɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ 
ɨɬ P0 ɤ P1, ɭɤаɡаɜ ɤаɫаɬɟɥɶɧɵɟ ɜɟɤɬɨɪɵ T0, T1. ɋ ɩɨɦɨɳɶɸ КВП ɷɬɨ ɬɪɟ-
ɛɨɜаɧɢɟ ɧɟɜɵɩɨɥɧɢɦɨ: ɜɵɯɨɞɹ ɢɡ P0 ɜ ɧаɩɪаɜɥɟɧɢɢ T0, ɦɵ ɩɪɢɞɟɦ ɜ ɬɨɱ-
ɤɭ P1 ɩɪɨɬɢɜ ɧаɩɪаɜɥɟɧɢɹ T1. Ɂɧаɱɢɬ, ɨɬ КВП, ɤаɤ ɢ ɨɬ ɤɧɨɩɨɱɧɨɝɨ 
ɫɩɥаɣɧа, ɬаɤɠɟ ɩɪɢɞɟɬɫɹ ɨɬɤаɡаɬɶɫɹ. Пɪɢɯɨɞɢɬɫɹ ɢɫɤаɬɶ ɨɬɜɟɬ ɫɪɟɞɢ ɤɪɢ-
ɜɵɯ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤа. 

Ɉɛɳɟɟ ɭɪаɜɧɟɧɢɟ ɤɭɛɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɩɪɢɜɨɞɢɬɫɹ ɤ ɨɞɧɨɣ ɢɡ ɱɟɬɵ-
ɪɟɯ ɤаɧɨɧɢɱɟɫɤɢɯ ɮɨɪɦ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɧаɢɛɨɥɟɟ ɩɪɢɜɥɟɤаɬɟɥɶɧɨ ɜɵ-
ɝɥɹɞɢɬ ɤɭɛɢɱɟɫɤаɹ ɩаɪаɛɨɥа: 

 y = a0 + a1x + a2x2 + a3x3.  (1) 

В ɱɟɦ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɨ? Вɨ-ɩɟɪɜɵɯ, ɩɪɨɫɬɨɬа. ɋɪɟɞɢ аɥɝɟɛɪаɢɱɟ-
ɫɤɢɯ ɤɪɢɜɵɯ ɫаɦɨɣ ɩɪɨɫɬɨɣ ɹɜɥɹɟɬɫɹ, ɤɨɧɟɱɧɨ, ɩɪɹɦаɹ ɥɢɧɢɹ, ɡаɬɟɦ 
КВП, ɡаɬɟɦ ɤɭɛɢɱɟɫɤаɹ ɩаɪаɛɨɥа. Кɪɢɜаɹ (1) ɡаɦɵɤаɟɬ ɬɪɨɣɤɭ ɫаɦɵɯ 
ɩɪɨɫɬɵɯ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɤɪɢɜɵɯ. Ⱦɪɭɝɨɟ, ɝɨɪаɡɞɨ ɛɨɥɟɟ ɜаɠɧɨɟ ɩɪɟ-
ɢɦɭɳɟɫɬɜɨ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɵ ɩɟɪɟɞ КВП, ɫɨɫɬɨɢɬ ɜ ɧаɥɢɱɢɢ ɭ ɧɟɟ 
ɬɨɱɤɢ ɩɟɪɟɝɢɛа, ɬ.ɟ. ɬɨɱɤɢ ɫ ɧɭɥɟɜɨɣ ɤɪɢɜɢɡɧɨɣ, ɱɬɨ, ɫɨɛɫɬɜɟɧɧɨ, 
ɢ ɩɪɢɜɟɥɨ ɤ ɲɢɪɨɤɢɦ ɩɪɢɥɨɠɟɧɢɹɦ ɷɬɨɣ ɡаɦɟɱаɬɟɥɶɧɨɣ ɤɪɢɜɨɣ ɜ ɩɪɨɟɤ-
ɬɢɪɨɜаɧɢɢ. 

Кɭɛɢɱɟɫɤаɹ ɩаɪаɛɨɥа ɧаɫɬɨɥɶɤɨ ɜаɠɧа ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɟɨɦɟɬ-
ɪɢɢ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ, ɱɬɨ ɫɥɟɞɭɟɬ ɩɨɞɪɨɛɧɟɟ ɪаɫɫɦɨɬɪɟɬɶ ɟɟ 
ɫɬɪɨɟɧɢɟ. ɍɪаɜɧɟɧɢɟ (1) ɩɪɟɨɛɪаɡɭɟɬɫɹ ɤ ɜɢɞɭ 

 y = a (x3 – px)  (2) 

ɩаɪаɥɥɟɥɶɧɵɦ ɩɟɪɟɧɨɫɨɦ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧаɬ xy. ɇа ɷɬɨɦ ɫɜɨɣɫɬɜɟ ɨɫ-
ɧɨɜаɧɨ ɜɵɱɢɫɥɟɧɢɟ ɤɨɪɧɟɣ ɤɭɛɢɱɟɫɤɨɝɨ ɭɪаɜɧɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Каɪɞаɧɨ. 
ɍɪаɜɧɟɧɢɟ (2) ɨɩɢɫɵɜаɟɬ ɞɜɭɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɫɟɦɟɣɫɬɜɨ ɤɪɢɜɵɯ. ɂɡɦɟ-
ɧɟɧɢɟ ɩаɪаɦɟɬɪа a ɷɤɜɢɜаɥɟɧɬɧɨ аɮɮɢɧɧɨɦɭ ɪаɫɬɹɠɟɧɢɸ ɜɞɨɥɶ ɨɫɢ y 
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ɫ ɧɟɩɨɞɜɢɠɧɨɣ ɩɪɹɦɨɣ x (ɦаɫɲɬаɛɢɪɨɜаɧɢɟ ɩɨ y). Паɪаɦɟɬɪ p ɨɩɪɟɞɟɥɹ-
ɟɬ ɮɨɪɦɭ ɤɪɢɜɨɣ. Пɪɢ ɨɬɪɢɰаɬɟɥɶɧɨɦ ɡɧаɱɟɧɢɢ p ɩɨɥɭɱаɟɦ ɤɪɢɜɭɸ ɛɟɡ 
ɷɤɫɬɪɟɦɭɦɨɜ ɫ ɧɟɧɭɥɟɜɨɣ ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɬɨɱɤɟ ɩɟɪɟɝɢɛа. Пɪɢ  
p = 0 ɤɪɢɜаɹ (2) ɢɦɟɟɬ ɜ ɬɨɱɤɟ ɩɟɪɟɝɢɛа ɝɨɪɢɡɨɧɬаɥɶɧɭɸ ɤаɫаɬɟɥɶɧɭɸ 
(ɩɪɨɢɡɜɨɞɧаɹ ɪаɜɧа ɧɭɥɸ). Пɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧаɱɟɧɢɹɯ p ɩɨɥɭɱаɟɦ 
ɤɪɢɜɭɸ ɫ ɞɜɭɦɹ ɷɤɫɬɪɟɦɭɦаɦɢ (ɪɢɫ. 2). 

 

Ɋɢɫ. 2. Кɭɛɢɱɟɫɤаɹ ɩаɪаɛɨɥа 

Пɨɞɫɱɢɬаɟɦ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɵ. Пɨɜɨ-
ɪаɱɢɜаɹ ɞɜɭɯɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ ɤɪɢɜɵɯ (2) ɨɤɨɥɨ ɧаɱаɥа ɤɨ-
ɨɪɞɢɧаɬ, ɩɨɥɭɱаɟɦ ɬɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɫɟɦɟɣɫɬɜɨ ɩаɪаɛɨɥ ɫ ɨɛɳɟɣ 
ɬɨɱɤɨɣ ɩɟɪɟɝɢɛа. Пɪɨɢɡɜɨɥɶɧɨ ɩɟɪɟɦɟɳаɹ ɷɬɨ ɫɟɦɟɣɫɬɜɨ ɩɨ ɩɥɨɫɤɨɫɬɢ, 
ɩɨɥɭɱаɟɦ ∞2 ɬɪɟɯɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɦɧɨɠɟɫɬɜ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɦɧɨɠɟɫɬ-
ɜɨ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ ɩɹɬɢɩаɪаɦɟɬɪɢɱɧɨ. ɂɧаɱɟ ɝɨɜɨɪɹ, ɤɭɛɢɱɟɫɤаɹ 
ɩаɪаɛɨɥа ɧа ɩɥɨɫɤɨɫɬɢ ɢɦɟɟɬ ɩɹɬɶ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. 

Ɂɞɟɫɶ ɧаɞɨ ɨɫɨɛɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɪаɜɧɟɧɢɟ (1), ɡаɩɢɫаɧɧɨɟ ɜ ɮɢɤ-
ɫɢɪɨɜаɧɧɵɯ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ xy, ɧɟ ɪаɡɪɟɲаɟɬ ɩɨɜɨɪɨɬ. Вɫɟ ɩа-
ɪаɛɨɥɵ ɜɢɞа (1) ɢɦɟɸɬ ɨɫɢ, ɩаɪаɥɥɟɥɶɧɵɟ ɨɫɹɦ ɤɨɨɪɞɢɧаɬ x, y. Пɨɷɬɨɦɭ 
ɭɪаɜɧɟɧɢɟ (1) ɨɩɢɫɵɜаɟɬ ∞4 ɩаɪаɛɨɥ. Паɪаɛɨɥа ɜɢɞа (1) ɢɦɟɟɬ ɧɟ ɩɹɬɶ, 
а ɜɫɟɝɨ ɱɟɬɵɪɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ. 

Эɬɨ ɨɝɪаɧɢɱɟɧɢɟ ɫɜɨɛɨɞɵ ɧɟ ɡаɬɪɭɞɧɹɟɬ ɜɵɩɨɥɧɟɧɢɟ ɡаɞаɧɢɹ, ɩɨ-
ɫɤɨɥɶɤɭ ɜ ɧɟɦ ɧа ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ ɧаɥɨɠɟɧɨ ɢɦɟɧɧɨ 4 ɭɫɥɨɜɢɹ. Пɨɷɬɨ-
ɦɭ ɛɭɞɟɦ ɢɫɤаɬɶ ɪɟɲɟɧɢɟ ɜ ɮɨɪɦɟ (1). Пɨɞɫɬаɜɥɹɹ ɜ (1) ɤɨɨɪɞɢɧаɬɵ 
ɤɨɧɰɟɜɵɯ ɬɨɱɟɤ P0, P1, ɩɨɥɭɱаɟɦ ɞɜа ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Ⱦɢɮɮɟɪɟɧɰɢɪɭɹ ɢ ɩɨɞɫɬаɜɥɹɹ ɢɡɜɟɫɬɧɵɟ 
ɡɧаɱɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɧа ɤɨɧɰаɯ ɭɱаɫɬɤа, ɩɨɥɭɱаɟɦ ɟɳɟ ɞɜа ɭɪаɜɧɟɧɢɹ. 
Вɫɟ ɜ ɩɨɪɹɞɤɟ. ɑɟɬɵɪɟ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɹ ɫɜɹɡɵɜаɸɬ ɱɟɬɵɪɟ ɧɟɢɡ-
ɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬа. Пɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɪаɜɧɟ-
ɧɢɹ (1) ɫɬɭɞɟɧɬ ɜɵɱɟɪɱɢɜаɟɬ ɧа ɤɨɦɩɶɸɬɟɪɟ ɤɪɢɜɭɸ. Ɂаɞаɧɢɟ ɜɵɩɨɥɧɟ-
ɧɨ. Ɋɟɲɟɧɢɟ ɟɞɢɧɫɬɜɟɧɧɨɟ. 
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ɇɨ ɢɦɟɧɧɨ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ (ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɪɟɲɟɧɢɹ) ɧаɫɬɨ-
ɪаɠɢɜаɟɬ. Кɨɧɫɬɪɭɤɬɨɪɭ, ɤаɤ ɩɪаɜɢɥɨ, ɧɭɠɟɧ ɜɵɛɨɪ, ɜаɪɢаɬɢɜɧɨɫɬɶ ɪɟ-
ɲɟɧɢɹ. К ɬɨɦɭ ɠɟ ɦɧɨɠɟɫɬɜɨ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ ɧа ɩɥɨɫɤɨɫɬɢ, ɤаɤ ɦɵ 
ɩɨɤаɡаɥɢ, ɩɹɬɢɩаɪаɦɟɬɪɢɱɧɨ. Ɂɧаɱɢɬ, ɭɤаɡаɧɢɟ ɱɟɬɵɪɟɯ ɭɫɥɨɜɢɣ ɞɨɥɠɧɨ 
ɨɫɬаɜɥɹɬɶ ɧаɦ ɛɨɝаɬɵɣ ɜɵɛɨɪ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ, а ɦɵ ɧаɲɥɢ ɬɨɥɶɤɨ 
ɨɞɧɭ. Ƚɞɟ ɨɫɬаɥɶɧɵɟ? 

ɇа ɷɬɨɬ ɜɨɩɪɨɫ ɧɟɬɪɭɞɧɨ ɨɬɜɟɬɢɬɶ. Пɪɟɞɫɬаɜɢɜ ɭɪаɜɧɟɧɢɟ ɩаɪаɛɨ-
ɥɵ ɜ ɤаɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ (1), ɦɵ ɮаɤɬɢɱɟɫɤɢ ɡаɩɪɟɬɢɥɢ ɩɨɜɨɪɨɬ ɨɫɟɣ, 
ɬ.ɟ. ɡаɛɪаɥɢ ɭ ɢɫɤɨɦɨɣ ɤɪɢɜɨɣ ɨɞɧɭ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ. Вɟɪɧɟɦ ɟɟ, ɡаɩɢ-
ɫаɜ ɭɪаɜɧɟɧɢɟ (1) ɧɟ ɜ ɛɟɬɨɧɧɵɯ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ, а ɜ «ɩɨɞɜɢɠ-
ɧɨɣ» ɜɟɤɬɨɪɧɨɣ ɩаɪаɦɟɬɪɢɡɨɜаɧɧɨɣ ɮɨɪɦɟ: 

 r(t) = a0 + a1t + a2t2 + a3t3.  (3) 

ɍɪаɜɧɟɧɢɟ (3) ɡаɞаɟɬ ɜɟɤɬɨɪɧɭɸ ɮɭɧɤɰɢɸ r ɫɤаɥɹɪɧɨɝɨ ɩаɪаɦɟɬɪа t. 
Пɪɟɩɨɞаɜаɬɟɥɸ ɩɪɢɞɟɬɫɹ ɩɨɬɪɭɞɢɬɶɫɹ, ɨɛɴɹɫɧɹɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ 
ɷɬɨɝɨ ɭɪаɜɧɟɧɢɹ. Пɪɢɞɟɬɫɹ ɨɛɴɹɫɧɢɬɶ, ɩɨɱɟɦɭ ɩаɪаɛɨɥа (3) ɨɛɥаɞаɟɬ ɩɹɬɶɸ 
ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ, ɯɨɬɹ ɧɟɡаɜɢɫɢɦɵɯ ɜɟɤɬɨɪɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ai ɩɪɢ 
ɫɤаɥɹɪɧɨɣ ɩɟɪɟɦɟɧɧɨɣ t ɜɫɟɝɨ ɥɢɲɶ ɱɟɬɵɪɟ. Пɪɢɱɢɧа ɜ ɬɨɦ, ɱɬɨ ɜ ɪɟɡɭɥɶ-
ɬаɬɟ ɭɱɟɬа ɝɪаɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɩɨɹɜɥɹɸɬɫɹ ɬаɤ ɧаɡɵɜаɟɦɵɟ «ɜɟɫɨɜɵɟ  
ɤɨɷɮɮɢɰɢɟɧɬɵ». ɂɯ ɧɟ ɜɢɞɧɨ ɜ ɭɪаɜɧɟɧɢɢ (3), ɨɧɢ ɩɨɤа «ɫɩɪɹɬаɧɵ» 
ɜ ɜɟɤɬɨɪаɯ ai. Кɨɧɟɱɧɨ, ɟɫɥɢ ɦɵ ɧаɥɨɠɢɦ ɧа ɤɪɢɜɭɸ ɩɹɬɶ ɭɫɥɨɜɢɣ, ɬɨ 
ɧɢɤаɤɢɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɭ ɩаɪаɛɨɥɵ ɧɟ ɨɫɬаɧɟɬɫɹ. Вɟɫɨɜɵɯ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜ ɧɟ ɛɭɞɟɬ. ɇɨ ɜ ɪаɫɫɦаɬɪɢɜаɟɦɨɦ ɡаɞаɧɢɢ ɞаɧɨ 4 ɝɪаɧɢɱɧɵɯ ɭɫ-
ɥɨɜɢɹ – ɤɨɧɰɟɜɵɟ ɬɨɱɤɢ P0, P1 ɢ ɤаɫаɬɟɥɶɧɵɟ ɜɟɤɬɨɪɵ ɜ ɷɬɢɯ ɬɨɱɤаɯ, ɩɨ-
ɷɬɨɦɭ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɨɛɹɡаɬɟɥɶɧɨ ɩɨɹɜɢɬɫɹ ɩаɪа ɜɟɫɨɜɵɯ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜ, ɜаɪɢаɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɨɫɬаɜɥɹɟɬ ɩɹɬɭɸ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ. 
Эɬɨ ɨɡɧаɱаɟɬ, ɱɬɨ ɢɦɟɟɬɫɹ ∞1 ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ ɫ ɡаɳɟɦɥɟɧɧɵɦɢ 
ɤɨɧɰаɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɭɫɥɨɜɢɹɦ ɡаɞаɧɢɹ. 

Вɟɪɧɟɦɫɹ ɤ ɡаɞаɧɢɸ. Вɜɟɞɟɦ ɜ ɪаɫɫɦɨɬɪɟɧɢɟ ɟɞɢɧɢɱɧɵɟ ɨɪɬɵ i, j, ɫɨ-
ɜɦɟɫɬɢɜ ɢɯ ɫ ɨɫɹɦɢ ɤɨɨɪɞɢɧаɬɧɨɣ ɫɢɫɬɟɦɵ x, y, ɜ ɤɨɬɨɪɨɣ ɛɵɥɢ ɞаɧɵ ɝɪа-
ɧɢɱɧɵɟ ɭɫɥɨɜɢɹ. Ȼɭɞɟɦ ɫɱɢɬаɬɶ, ɱɬɨ ɩаɪаɦɟɬɪ t ɦɟɧɹɟɬɫɹ ɨɬ 0 ɜ ɬɨɱɤɟ  
P0 (x0, y0) ɞɨ ɟɞɢɧɢɰɵ ɜ ɬɨɱɤɟ P1 (x1, y1). Ɍɨɝɞа ɩɪɢ t = 0 (ɜ ɬɨɱɤɟ P0) ɢɦɟɟɦ 

 r (0) = a0 = x0i + y0j.  (4) 

Пɪɢ t = 1 (ɜ ɬɨɱɤɟ P1) ɩɨɥɭɱаɟɦ: 

 r (1) = a0 + a1 + a2 + a3 = x1i + y1j.  (5) 

Ⱦɢɮɮɟɪɟɧɰɢɪɭɹ (3), ɧаɯɨɞɢɦ ɩɪɨɢɡɜɨɞɧɭɸ ɜɟɤɬɨɪɧɨɣ ɮɭɧɤɰɢɢ r 
ɩɨ ɫɤаɥɹɪɧɨɦɭ аɪɝɭɦɟɧɬɭ t: 
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 r′ (t) = a1 + 2a2t + 3a3t2.  (3′) 

Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɫɬаɧɨɜɢɬɶɫɹ ɢ ɫɞɟɥаɬɶ ɩɨɹɫɧɟɧɢɹ. В (3′) ɧаɦ ɩɪɢ-
ɞɟɬɫɹ ɩɨɞɫɬаɜɥɹɬɶ ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ. Ɉɧɢ ɡаɞаɧɵ. ɇɨ ɩɪɨɢɡɜɨɞɧаɹ 
ɜɟɤɬɨɪɧɨɣ ɮɭɧɤɰɢɢ – ɜɟɤɬɨɪ! Вɟɤɬɨɪ ɢɦɟɟɬ ɧаɩɪаɜɥɟɧɢɟ ɢ ɦɨɞɭɥɶ. ɇа-
ɩɪаɜɥɟɧɢɟ ɷɬɨɝɨ ɜɟɤɬɨɪа ɦɵ ɡɧаɟɦ: ɨɧɨ ɡаɞаɧɨ ɧа ɤɨɧɰаɯ ɢɫɤɨɦɨɣ ɤɪɢ-
ɜɨɣ ɟɞɢɧɢɱɧɵɦɢ ɤаɫаɬɟɥɶɧɵɦɢ ɜɟɤɬɨɪаɦɢ T0, T1. ɇɨ ɱɟɦɭ ɪаɜɧɵ ɦɨɞɭ-
ɥɢ ɷɬɢɯ ɜɟɤɬɨɪɨɜ? 

Мɵ ɧɟ ɛɭɞɟɦ ɡɞɟɫɶ ɪаɫɫɦаɬɪɢɜаɬɶ ɨɬɥɢɱɢɟ ɩɪɨɢɡɜɨɞɧɵɯ ɫɤаɥɹɪ-
ɧɨɣ ɢ ɜɟɤɬɨɪɧɨɣ ɮɭɧɤɰɢɣ. Эɬɨ ɨɬɥɢɱɢɟ ɨɛɹɡаɬɟɥɶɧɨ ɧаɞɨ ɨɛɴɹɫɧɢɬɶ 
ɫɬɭɞɟɧɬаɦ, ɯɨɬɹ, ɪаɡɭɦɟɟɬɫɹ, ɨɧɢ ɷɬɨ «ɩɪɨɯɨɞɢɥɢ» ɧа ɭɪɨɤаɯ ɦаɬɟɦаɬɢ-
ɤɢ, ɧɨ ɥɢɛɨ ɩɪɨɲɥɢ ɦɢɦɨ, ɥɢɛɨ ɡаɛɵɥɢ. Эɬɨ ɦаɬɟɪɢаɥ ɩɟɪɜɨɝɨ ɫɟɦɟɫɬɪа. 
Пɪɨɫɬɨ ɫɨɝɥаɫɢɦɫɹ ɫ ɬɟɦ, ɱɬɨ ɩɨɫɤɨɥɶɤɭ ɦɵ ɩɨɤа ɟɳɟ ɧɟ ɧаɲɥɢ ɢɫɤɨ-
ɦɭɸ ɤɪɢɜɭɸ, ɬɨ ɢ ɟɟ ɩɪɨɢɡɜɨɞɧɵɟ ɜ ɝɪаɧɢɱɧɵɯ ɬɨɱɤаɯ ɩɨɤа ɧɟ ɜɩɨɥɧɟ 
ɢɡɜɟɫɬɧɵ. ɇаɩɪаɜɥɟɧɢɹ T0, T1 ɷɬɢɯ ɩɪɨɢɡɜɨɞɧɵɯ ɡɧаɟɦ, а ɦɨɞɭɥɢ ɧɟɬ. 
Ɉɝɪаɧɢɱɢɦɫɹ ɬɟɦ, ɱɬɨ ɨɛɨɡɧаɱɢɦ ɧɟɢɡɜɟɫɬɧɵɟ ɦɨɞɭɥɢ |r′(0)| = α0  
ɢ |r′ (1)| = α1 ɢ ɜɪɟɦɟɧɧɨ ɩɪɢɱɢɫɥɢɦ ɢɯ ɤ ɧɟɢɡɜɟɫɬɧɵɦ. 

ɋ ɭɱɟɬɨɦ ɩɪɢɧɹɬɵɯ ɨɛɨɡɧаɱɟɧɢɣ ɦɨɠɧɨ ɡаɩɢɫаɬɶ ɟɳɟ ɞɜа ɭɫɥɨɜɢɹ, 
ɧаɥаɝаɟɦɵɟ ɧа ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɪɢɜɨɣ (3): 

 r′ (0) = a1 = α0T0,  (6) 

 r′ (1) = a1 + 2a2 + 3a3 = α1T1.  (7) 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɨɥɭɱɟɧɵ ɱɟɬɵɪɟ ɭɪаɜɧɟɧɢɹ (4…7), ɜ ɤɨɬɨɪɵɟ 
ɜɯɨɞɹɬ ɱɟɬɵɪɟ ɧɟɢɡɜɟɫɬɧɵɯ ɜɟɤɬɨɪɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬа a0… a3 ɢ ɞɜɟ ɫɤа-
ɥɹɪɧɵɟ ɜɟɥɢɱɢɧɵ α0, α1, ɤɨɬɨɪɵɟ ɧаɡɵɜаɸɬ «ɜɟɫɨɜɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬа-
ɦɢ». ɋɨɛɫɬɜɟɧɧɨ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɩɨɥ-
ɧɟ ɩɨɧɹɬɟɧ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɟɫа α0 ɤɨɧɫɬɪɭɢɪɭɟɦаɹ ɩаɪаɛɨɥа «ɬɟɫɧɟɟ» 
ɩɪɢɥɟɝаɟɬ ɤ ɧаɩɪаɜɥɟɧɢɸ ɤаɫаɬɟɥɶɧɨɝɨ ɜɟɤɬɨɪа T0 ɜ ɧаɱаɥɶɧɨɣ ɬɨɱɤɟ P0, 
а ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ α1 – ɤ ɜɟɤɬɨɪɭ T1 ɜ ɬɨɱɤɟ P1, ɬ.ɟ. ɢɡɦɟɧɟɧɢɟ α0, α1 ɢɡ-
ɦɟɧɹɟɬ ɤɪɢɜɢɡɧɭ ɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɜɨɞа ɜ ɬɨɱɤаɯ P0, P1. Пɨɷɬɨɦɭ ɜɟ-
ɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ α0, α1 ɧɟ ɧаɞɨ ɨɩɪɟɞɟɥɹɬɶ ɢɡ ɫɢɫɬɟɦɵ ɭɪаɜɧɟɧɢɣ 
(4…7). Ⱦа ɷɬɨ ɢ ɧɟɜɨɡɦɨɠɧɨ, ɩɨɬɨɦɭ ɱɬɨ ɭɪаɜɧɟɧɢɣ ɱɟɬɵɪɟ, а ɧɟɢɡɜɟɫɬ-
ɧɵɯ ɲɟɫɬɶ. Кɨɷɮɮɢɰɢɟɧɬɵ α0, α1 – ɷɬɨ ɩаɪаɦɟɬɪɵ, ɭɩɪаɜɥɹɸɳɢɟ ɮɨɪ-
ɦɨɣ («ɩɨɥɧɨɬɨɣ») ɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɥɢɧɢɢ. 

Ⱦаɥɟɟ ɫɬɭɞɟɧɬɭ ɩɪɟɞɫɬɨɢɬ ɜɵɩɨɥɧɢɬɶ ɪɭɬɢɧɧɵɟ, ɧɨ ɬɪɟɛɭɸɳɢɟ 
ɜɧɢɦаɧɢɹ аɥɝɟɛɪаɢɱɟɫɤɢɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɱɬɨɛɵ ɢɡɜɥɟɱɶ ɢɡ (4…7) ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ a0… a3. Ɉɧ ɩɨɥɭɱɢɬ ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬаɬ: 

a0 = x0i + y0j, 
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a1 = iα0cosį0 + jα0sinį0, 

a2 = (3Δx – 2α0cosį0 – α1cosį1) i + (3Δy – 2α0sinį0 – α1sinį1)j, 

a3 = (α0cosį0 + α1cosį1 – 2Δx) i + (α0sinį0 + α1sinį1 – 2Δy)j. 

Ɂɞɟɫɶ ɢɫɩɨɥɶɡɨɜаɧɵ ɨɛɨɡɧаɱɟɧɢɹ Δx = x1 – x0, Δy = y1 – y0, į0 
ɢ į1 – ɭɝɥɵ ɧаɤɥɨɧа ɤаɫаɬɟɥɶɧɵɯ ɜɟɤɬɨɪɨɜ T0, T1 ɤ ɨɫɢ x. Пɨɞɫɬаɜɥɹɹ 
ɫɸɞа ɤɨɧɤɪɟɬɧɵɟ ɱɢɫɥɨɜɵɟ ɡɧаɱɟɧɢɹ ɜɟɥɢɱɢɧ x0, y0, Δx, Δy, į0, į1, ɩɨ-
ɥɭɱаɟɦ ɡаɜɢɫɢɦɨɫɬɶ ɜɟɤɬɨɪɨɜ a0… a3 ɨɬ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ α0, α1. 
Ʌɸɛɨɟ ɫɨɱɟɬаɧɢɟ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ α0, α1 ɢɧɞɭɰɢɪɭɟɬ ɭɪаɜɧɟɧɢɟ 
ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɵ ɜ ɮɨɪɦɟ (3), ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɡаɞаɧɧɵɦ ɝɪаɧɢɱ-
ɧɵɦ ɭɫɥɨɜɢɹɦ. Паɪаɦɟɬɪ t ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢаɩаɡɨɧɟ ɨɬ 0 (ɬɨɱɤа P0) ɞɨ 
ɟɞɢɧɢɰɵ (ɬɨɱɤа P1). 

Ɍɟɩɟɪɶ ɩɟɪɟɞ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɜɫɬаɟɬ ɨɱɟɪɟɞɧаɹ ɡаɞаɱа – ɧаɞɨ ɨɛɴ-
ɹɫɧɢɬɶ, ɱɬɨ ɞɜа ɜаɪɶɢɪɭɟɦɵɯ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬа ɞаɸɬ ɧɟ ɞɜɭɯɩаɪа-
ɦɟɬɪɢɱɟɫɤɨɟ, а ɜɫɟɝɨ ɥɢɲɶ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ ɩаɪаɛɨɥ. 
Вɨɡɶɦɟɦ ɩɪɨɢɡɜɨɥɶɧɨɟ ɡɧаɱɟɧɢɟ α0, ɧаɩɪɢɦɟɪ α0 = 3. Мɟɧɹɹ α1, ɩɨɥɭɱаɟɦ 
ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɫɟɦɟɣɫɬɜɨ g1 ɩаɪаɛɨɥ (3), ɩɪɢɦɟɪɧɨ ɨɞɢɧаɤɨɜɨ 
ɩɪɢɥɟɝаɸɳɢɯ ɤ T0 ɜ ɬɨɱɤɟ P0, ɧɨ ɫ ɪаɡɥɢɱɧɵɦ ɭɫɟɪɞɢɟɦ ɩɪɢɥɟɝаɸɳɢɯ 
ɤ ɜɟɤɬɨɪɭ T1 ɜ ɬɨɱɤɟ P1. Ɍɟɩɟɪɶ ɮɢɤɫɢɪɭɟɦ ɩɪɨɢɡɜɨɥɶɧɨɟ ɡɧаɱɟɧɢɟ α1, ɧа-
ɩɪɢɦɟɪ α1 = 5, ɢ ɦɟɧɹɟɦ α0. Пɨɥɭɱаɟɦ ɞɪɭɝɨɟ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ ɫɟ-
ɦɟɣɫɬɜɨ ɩаɪаɛɨɥ g0. Ɉɱɟɜɢɞɧɨ, ɩаɪаɛɨɥа ɫ ɜɟɫɨɜɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬаɦɢ 
α0 = 3, α1 = 5 – ɨɛɳаɹ ɞɥɹ ɫɟɦɟɣɫɬɜ g1 ɢ g0. ɂ ɜɨɨɛɳɟ, ɥɸɛɨɣ ɩаɪɟ ɜɟɫɨ-
ɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ α0, α1 ɜ ɫɟɦɟɣɫɬɜаɯ g1 ɢ g0 ɨɬɜɟɱаɟɬ ɨɛɳаɹ ɩаɪаɛɨɥа. 
ɋɥɟɞɨɜаɬɟɥɶɧɨ, g1 ɢ g0 – ɨɞɧɨ ɢ ɬɨ ɠɟ ɦɧɨɠɟɫɬɜɨ. Ɍɨɠɞɟɫɬɜɟɧɧɨɟ ɫɨɜɩа-
ɞɟɧɢɟ ɞɜɭɯ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɦɧɨɠɟɫɬɜ ɞаɟɬ ɨɞɧɨɩаɪаɦɟɬɪɢɱɟɫɤɨɟ 
ɦɧɨɠɟɫɬɜɨ. Ваɪɢаɧɬɵ ɨɛɜɨɞа ɞɥɹ ɬɪɟɯ ɫɨɱɟɬаɧɢɣ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɜ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɪɢɫ. 3. 

 

Ɋɢɫ. 3. Кɪɢɜɵɟ Эɪɦɢɬа 
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Кɨɧɟɱɧɨ, ɦаɥɨ ɧаɣɞɟɬɫɹ ɬаɤɢɯ ɫɬɭɞɟɧɬɨɜ-ɛɨɬаɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɨɫɢɥɹɬ 
ɜɫɟ ɷɬɢ «ɟɫɥɢ – ɫɥɟɞɨɜаɬɟɥɶɧɨ». ɇɨ, ɜɵɩɨɥɧɹɹ ɡаɞаɧɢɟ 1, ɤɨɟ-ɱɟɦɭ ɧаɭɱɢɬ-
ɫɹ ɫаɦɵɣ ɫɪɟɞɧɢɣ ɫɬɭɞɟɧɬ, а ɦɨɠɟɬ ɛɵɬɶ, ɞаɠɟ ɢ ɩɪɟɩɨɞаɜаɬɟɥɶ, ɬаɤ ɞаɥɟɤɨ 
ɭɲɟɞɲɢɣ ɜ ɢɧɧɨɜаɰɢɨɧɧɵɯ ɦɟɬɨɞɢɤаɯ ɩɪɟɩɨɞаɜаɧɢɹ ɧа ɩɪɢɧɰɢɩɢаɥɶɧɨ 
ɧɨɜɵɣ ɭɪɨɜɟɧɶ, ɱɬɨ ɫɥɟɝɤа ɩɨɞɡаɛɵɥ аɥɝɟɛɪɭ, а ɡаɨɞɧɨ ɢ ɝɟɨɦɟɬɪɢɸ. 

Ɉɫɬаɥɨɫɶ ɨɬɦɟɬɢɬɶ, ɱɬɨ (3) – ɷɬɨ ɤɭɛɢɱɟɫɤаɹ ɩаɪаɦɟɬɪɢɱɟɫɤаɹ 
ɤɪɢɜаɹ ɜ ɮɨɪɦɟ Ɏɟɪɝɸɫɨɧа (1963 ɝ.). ɋ ɧɟɟ ɧаɱаɥɨɫɶ ɷɮɮɟɤɬɢɜɧɨɟ ɪаɡ-
ɜɢɬɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɟɬɨɞɨɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ [3]. Кɭɛɢɱɟɫɤɭɸ ɩаɪа-
ɛɨɥɭ, ɩɨɫɬɪɨɟɧɧɭɸ ɜ ɩɟɪɜɨɦ ɡаɞаɧɢɢ ɩɨ ɞɜɭɦ ɬɨɱɤаɦ ɢ ɜɟɤɬɨɪɧɵɦ 
ɩɪɨɢɡɜɨɞɧɵɦ ɜ ɷɬɢɯ ɬɨɱɤаɯ, ɧаɡɵɜаɸɬ ɤɭɛɢɱɟɫɤɨɣ ɤɪɢɜɨɣ Эɪɦɢɬа, ɩɨ 
аɧаɥɨɝɢɢ ɫ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɦ ɩɨɥɢɧɨɦɨɦ Эɪɦɢɬа, ɞɥɹ ɪаɫɱɟɬа ɤɨɷɮ-
ɮɢɰɢɟɧɬɨɜ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧаɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɟɟ ɩɪɨɢɡɜɨɞ-
ɧɵɯ ɜ ɡаɞаɧɧɵɯ ɬɨɱɤаɯ [4]. 

Ɂаɞаɧие 2. Ⱥɥɝеɛɪаиɱеɫɤиɣ ɫɩɥаɣɧ  

ɜɬɨɪɨɝɨ ɩɨɪяɞɤа ɝɥаɞɤɨɫɬи 

Ɂаɞаɧɢɟ 2 ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩаɞаɟɬ ɫ ɡаɞаɧɢɟɦ 1, ɧɨ ɫ ɧɟɛɨɥɶ-
ɲɢɦ ɨɬɥɢɱɢɟɦ. Ɍɪɟɛɭɟɬɫɹ ɧɟ ɩɪɨɫɬɨ ɩɪɨɜɟɫɬɢ ɝɥаɞɤɭɸ ɤɪɢɜɭɸ, ɤаɫаɸ-
ɳɭɸɫɹ ɟɞɢɧɢɱɧɵɯ ɜɟɤɬɨɪɨɜ T0, T1 ɜ ɭɤаɡаɧɧɵɯ ɬɨɱɤаɯ P0, P1, ɧɨ ɷɬа ɤɪɢ-
ɜаɹ ɞɨɥɠɧа ɩɪɨɣɬɢ ɱɟɪɟɡ ɧɟɤɨɬɨɪɭɸ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɭɩɪаɜɥɹɸɳɭɸ 
ɬɨɱɤɭ R. ɂɧаɱɟ ɝɨɜɨɪɹ, ɧа ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ ɧаɥɨɠɟɧɨ ɧɟ ɱɟɬɵɪɟ, ɤаɤ 
ɜ ɩɟɪɜɨɦ ɡаɞаɧɢɢ, а ɩɹɬɶ ɭɫɥɨɜɢɣ. 

ɇа ɩɨɦɨɳɶ ɫɪаɡɭ ɩɪɢɯɨɞɢɬ ɫɩɨɫɨɛ ɢɧɠɟɧɟɪɧɨɝɨ ɞɢɫɤɪɢɦɢɧаɧɬа. ɑɟ-
ɪɟɡ ɬɪɢ ɬɨɱɤɢ P0, P1, R ɫ ɭɤаɡаɧɧɵɦɢ ɜ ɞɜɭɯ ɬɨɱɤаɯ ɤаɫаɬɟɥɶɧɵɦɢ ɩɪɨɯɨɞɢɬ 
ɟɞɢɧɫɬɜɟɧɧаɹ КВП. ȿɟ ɧɟɞɨɫɬаɬɨɤ ɬɨɬ ɠɟ, ɱɬɨ ɜ ɡаɞаɧɢɢ 1, – ɧɟ ɨɛɟɫɩɟɱɢ-
ɜаɟɬɫɹ ɡаɞаɧɧɨɟ ɧаɩɪаɜɥɟɧɢɟ ɤаɫаɬɟɥɶɧɵɯ ɜɟɤɬɨɪɨɜ. Ɉɬɤаɡɵɜаɟɦɫɹ. 

Вɨɡɜɪаɳаɟɦɫɹ ɤ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɟ ɜ ɮɨɪɦɟ (3). Ɉɞɧɨɩаɪаɦɟɬ-
ɪɢɱɟɫɤɨɟ ɦɧɨɠɟɫɬɜɨ ɩаɪаɛɨɥ (3) ɫ ɡаɞɟɥɤɨɣ ɤɨɧɰɨɜ ɩɨɤɪɵɜаɟɬ ɜɫɸ ɩɥɨɫ-
ɤɨɫɬɶ. ɇɨ ɜɵɞɟɥɢɬɶ ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ, ɧаɣɬɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ α0, 
α1 ɩаɪаɛɨɥɵ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɤɨɧɤɪɟɬɧɭɸ ɬɨɱɤɭ R, ɛɭɞɟɬ ɧɟɩɪɨɫɬɨ. 
Эɬа ɧɟɬɪɢɜɢаɥɶɧаɹ ɡаɞаɱа ɩɪɢɜɟɞɟɬ ɧаɫ ɤ ɝɪɨɦɨɡɞɤɢɦ аɥɝɟɛɪаɢɱɟɫɤɢɦ 
ɦаɧɢɩɭɥɹɰɢɹɦ. 

Вɟɪɧɟɦɫɹ ɤ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɟ: 

 y = a0 + a1x + a2x2 + a3x3  (1′) 

ɜ ɩɪɢɜɵɱɧɵɯ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ. Кɨɧɟɱɧɨ, ɨɧа ɧɟ ɫɥɢɲɤɨɦ ɩɨɞ-
ɜɢɠɧа, ɭ ɧɟɟ ɮɢɤɫɢɪɨɜаɧɧɨɟ ɧаɩɪаɜɥɟɧɢɟ ɨɫɟɣ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɧа 
ɢɦɟɟɬ ɥɢɲɶ ɱɟɬɵɪɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɧаɲɟɣ ɡаɞаɱɢ ɷɬɨɝɨ 
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ɹɜɧɨ ɧɟɞɨɫɬаɬɨɱɧɨ, ɩɨɫɤɨɥɶɤɭ ɦɵ ɬɪɟɛɭɟɦ ɜɵɩɨɥɧɟɧɢɹ ɩɹɬɢ ɭɫɥɨɜɢɣ. 
Пɨɩɪɨɛɭɟɦ ɫɨɫɬаɜɢɬɶ ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ ɢɡ ɞɜɭɯ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ. 

Ɂаɩɢɲɟɦ ɭɪаɜɧɟɧɢɹ ɭɱаɫɬɤɨɜ y = P0R ɢ y = RP1 ɜ ɜɢɞɟ: 

 y = a1x3 + b1x2 + c1x + d1,  (8) 

 y = a2x3 + b2x2 + c2x + d2.  (9) 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ai, bi ɢɫɩɨɥɶɡɭɟɦ 
ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɧа ɤɨɧɰаɯ P0 (x0, y0), P1 (ɯ1, y1) ɤɨɧɫɬɪɭɢɪɭɟɦɨɣ 
ɤɪɢɜɨɣ, а ɬаɤɠɟ ɭɫɥɨɜɢɹ ɪаɜɟɧɫɬɜа ɤɨɨɪɞɢɧаɬ ɢ ɩɪɨɢɡɜɨɞɧɵɯ ɜ ɫɬɵɤɨ-
ɜɨɣ ɬɨɱɤɟ R (xR, yR). 

В ɬɨɱɤɟ P0 ɢɦɟɟɦ: 

 y0 = a1x03 + b1x02 + c1x0 + d1,  (10) 

 y′ (x0) = tgį0 = 3a1x02 + 2b1x0 + c1,  (11) 

ɝɞɟ į0 – ɭɝɨɥ ɧаɤɥɨɧа ɤаɫаɬɟɥɶɧɨɣ ɜ ɬɨɱɤɟ P0. В ɬɨɱɤɟ P1 ɢɦɟɟɦ ɭɫɥɨɜɢɹ: 

 y1 = a2x13 + b2x12 + c2x1 + d2,  (12) 

 y′ (x1) = tgį1 = 3a2x12 + 2b2x1 + c2,  (13) 

ɝɞɟ į1 – ɭɝɨɥ ɧаɤɥɨɧа ɤаɫаɬɟɥɶɧɨɣ ɜ ɬɨɱɤɟ P1. 
В ɫɬɵɤɨɜɨɣ ɬɨɱɤɟ R (xR, yR) ɞɨɥɠɧɵ ɛɵɬɶ ɪаɜɧɵ «ɥɟɜɵɟ» ɢ «ɩɪа-

ɜɵɟ» ɩɟɪɜɵɟ ɢ ɜɬɨɪɵɟ ɩɪɨɢɡɜɨɞɧɵɟ: 

 6a1xR + 2b1 = 6a2xR + 2b2,  (14) 

 3a1xR2 + 2b1xR + c1 = 3a2xR2 + 2b2xR + c2. (15) 

Ɂɧаɱɟɧɢɹ ɫаɦɢɯ ɮɭɧɤɰɢɣ ɜ ɬɨɱɤɟ R ɞɨɥɠɧɵ ɛɵɬɶ ɪаɜɧɵ ɡаɞаɧɧɵɦ: 

 a1xR3 + b1xR2 + c1xR + d1 = yR,  (16) 

 a2xR3 + b2xR2 + c2xR + d2 = yR.  (17) 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɶɦɢ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɜ ɜ ɭɪаɜɧɟɧɢɹɯ (8, 9), ɨɩɢɫɵɜаɸɳɢɯ ɫɨɫɬаɜɧɭɸ ɤɪɢɜɭɸ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤа ɝɥаɞɤɨɫɬɢ, ɩɨɥɭɱаɟɦ ɜɨɫɟɦɶ ɥɢɧɟɣɧɵɯ ɭɪаɜɧɟɧɢɣ (10…17). Пɨɞ-
ɫɬаɜɥɹɹ ɜ ɷɬɢ ɭɪаɜɧɟɧɢɹ ɡаɞаɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɡɧаɱɟɧɢɹ ɝɪаɧɢɱɧɵɯ ɭɫɥɨ-
ɜɢɣ x0, y0, x1, y1, tgį0, tgį1 ɢ ɤɨɨɪɞɢɧаɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɬɨɱɤɢ xR, yR, 
ɩɨɥɭɱаɟɦ ɫɢɫɬɟɦɭ ɜɨɫɶɦɢ ɥɢɧɟɣɧɵɯ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ (ɋɅАɍ) 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ai, bi. Ɉɱɟɜɢɞɧɨ, ɟɟ ɪɟɲɟɧɢɟ 
«ɜɪɭɱɧɭɸ» ɧа ɤаɥɶɤɭɥɹɬɨɪɟ ɧɟɰɟɥɟɫɨɨɛɪаɡɧɨ, ɞа ɩɪаɤɬɢɱɟɫɤɢ ɢ ɧɟɜɨɡ-
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ɦɨɠɧɨ. Ɉɛɪаɳаɟɦɫɹ ɜ ɩɪɨɝɪаɦɦɭ Mathcad, ɝɞɟ ɞɥɹ ɪɟɲɟɧɢɹ ɋɅАɍ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɤɨɦаɧɞа lsolve. ɇаɩɪɢɦɟɪ, ɩɪɢ ɝɪаɧɢɱɧɵɯ ɭɫɥɨɜɢɹɯ x0 = 0,  
y0 = 0, x1 = 2, y1 = 1, tgį0 = 1, tgį1 = 2 ɢ ɤɨɨɪɞɢɧаɬаɯ ɭɩɪаɜɥɹɸɳɟɣ ɬɨɱ-
ɤɢ xR = 1, yR = 0.5 ɩɨɥɭɱаɟɬɫɹ ɨɛɜɨɞ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɩаɪаɛɨɥ  
y = –0.5x2 + x (ɩɪɢ ɢɡɦɟɧɟɧɢɢ x ɨɬ 0 ɞɨ 1) ɢ y = x3 – 3.5x2 + 4x – 1 (ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ x ɨɬ 1 ɞɨ 2). Пɟɪɜɵɣ ɭɱаɫɬɨɤ ɩɪɢ ɪаɫɫɦаɬɪɢɜаɟɦɨɦ ɱаɫɬɧɨɦ 
ɫɨɱɟɬаɧɢɢ ɝɪаɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɜɵɪɨɞɢɥɫɹ ɜ ɤɜаɞɪаɬɢɱɧɭɸ ɩаɪаɛɨɥɭ. 
В ɭɡɥɨɜɨɣ ɬɨɱɤɟ R ɨɛɟɫɩɟɱɟɧɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа ɝɥаɞ-
ɤɨɫɬɢ (ɪɢɫ. 4, а). 

 

Ɋɢɫ. 4. Ⱦɢɧаɦɢɱɟɫɤɨɟ ɫɨɩɪɹɠɟɧɢɟ ɞɜɭɯ ɨɤɪɭɠɧɨɫɬɟɣ 

Ɉɱɟɧɶ ɜаɠɧɨ, ɱɬɨɛɵ ɫɬɭɞɟɧɬ ɧɟ ɩɪɨɫɬɨ ɬɟɨɪɟɬɢɱɟɫɤɢ ɪɟɲɢɥ ɡаɞаɱɭ 
ɩɨɫɬɪɨɟɧɢɹ ɨɛɜɨɞа, ɧɨ ɞɨɜɟɥ ɪɟɲɟɧɢɟ ɞɨ ɱɢɫɥа, ɞɨ ɭɪаɜɧɟɧɢɹ, ɞɨ ɝɪаɮɢ-
ɤа. Ɍɨɥɶɤɨ ɬɨɝɞа ɷɬɨ ɛɭɞɟɬ ɢɧɠɟɧɟɪɧɨɟ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɪɟɲɟɧɢɟ. 
Ɍɨɥɶɤɨ ɬɨɝɞа ɭ ɧɟɝɨ ɜɨɡɧɢɤɧɟɬ ɟɫɬɟɫɬɜɟɧɧɵɣ ɜɨɩɪɨɫ: а ɟɫɥɢ ɭɩɪаɜɥɹɸ-
ɳɢɯ ɬɨɱɟɤ ɛɭɞɟɬ ɧɟ ɞɜɟ, а ɬɪɢ? Вɟɞɶ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɩɪɟɞɟɥɢɬɟɥɹɦ 
ɫ ɪаɡɦɟɪɨɦ ɧɟ 8, а ɭɠɟ 12. Эɬɨ ɟɳɟ ɬɟɪɩɢɦɨ. А ɟɫɥɢ 10 ɢɥɢ 20 ɬɨɱɟɤ? 
Каɤɢɟ ɠɟ ɛɭɞɭɬ ɨɩɪɟɞɟɥɢɬɟɥɢ? ɂ ɤаɤɨɜа ɛɭɞɟɬ ɬɨɱɧɨɫɬɶ ɢɯ ɜɵɱɢɫɥɟɧɢɹ? 
Ɍɨɥɶɤɨ ɫ ɷɬɨɝɨ ɦɨɦɟɧɬа, ɫ ɦɨɦɟɧɬа ɩɨɹɜɥɟɧɢɹ ɜɨɩɪɨɫɨɜ, ɫ ɦɨɦɟɧɬа 
ɛɨɥɶɲɨɝɨ ɧɟɩɨɧɢɦаɧɢɹ ɧаɱɢɧаɟɬɫɹ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ. 

Ɍɨɥɶɤɨ ɩɨɫɥɟ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɤаɤɨɝɨ-ɧɢɛɭɞɶ ɩɪɨ-
ɫɬɟɧɶɤɨɝɨ ɡаɞаɧɢɹ ɩɨ ɦɨɞɟɥɢɪɨɜаɧɢɸ ɨɛɜɨɞɨɜ ɦɨɠɧɨ ɛɭɞɟɬ ɪаɫɫɤаɡаɬɶ 
ɨ ɫɩɥаɣɧаɯ, ɨ ɬɪɟɯɞɢаɝɨɧаɥɶɧɵɯ ɦаɬɪɢɰаɯ ɢ ɦɟɬɨɞɟ ɩɪɨɝɨɧɤɢ, ɨ ɩɪɨ-
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ɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜаɯ ɞɥɹ ɢɯ ɪɟаɥɢɡаɰɢɢ. А ɡаɪаɧɟɟ ɨɬɜɟɱаɬɶ ɧа ɧɟɡа-
ɞаɧɧɵɟ ɜɨɩɪɨɫɵ ɛɟɫɩɨɥɟɡɧɨ. 

Эɬɨ ɫɥɨɠɧɨ? Ⱦа, ɫɥɨɠɧɨ. ɋɥɨɠɧɨ ɢ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɢ ɞɥɹ ɩɪɟɩɨɞа-
ɜаɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɧɟɦɟɞɥɟɧɧɨ ɭɤаɠɭɬ, ɱɬɨ ɷɬɢ ɤɨɦɩɟɬɟɧɰɢɢ (ɧаɩɪɢɦɟɪ, 
ɡɧаɧɢɟ аɧаɬɨɦɢɢ ɫɩɥаɣɧа) ɧɟ ɜɨɫɬɪɟɛɨɜаɧɵ ɜ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢɧɠɟɧɟɪа-ɤɨɧɫɬɪɭɤɬɨɪа. А ɩɨɫɤɨɥɶɤɭ ɧɟ ɜɨɫɬɪɟɛɨɜа-
ɧɵ, ɬɨ ɢ ɭɱɢɬɶ ɧɟ ɧаɞɨ. ɋɩɨɤɨɣɧɟɟ ɢ ɩɪɨɳɟ ɡаɧɢɦаɬɶɫɹ ɜɨɫɬɪɟɛɨɜаɧɧɵɦ 
ɬɪɟɯɦɟɪɧɵɦ ɦɨɞɟɥɢɪɨɜаɧɢɟɦ. 

А ɤаɤ ɯɨɪɨɲа ɧаɱɟɪɬаɥɤа ɜ 3D! Вɟɞɶ ɷɬɨ ɱɭɞɨ. Мɟɱɬа Ƚаɫɩаɪа Мɨɧ-
ɠа ɨɫɭɳɟɫɬɜɢɥаɫɶ. Вɫɟ ɬаɤ ɧаɝɥɹɞɧɨ. ɇа Ɂаɩаɞɟ ɞаɜɧɨ ɧɟ ɱɟɪɬɹɬ. Вɨɡɶɦɢ-
ɬɟ, ɧаɩɪɢɦɟɪ, ɧɨɜɟɣɲɢɣ ɡаɩаɞɧɵɣ ɭɱɟɛɧɢɤ ɝɟɨɦɟɬɪɢɢ [5]. Эɬɨ ɬɪɟɬɶɟ ɢɡ-
ɞаɧɢɟ, ɬ.ɟ. ɨɧ ɜɨɫɬɪɟɛɨɜаɧ. ɂ ɨɱɟɧɶ ɬɨɥɫɬ. ɇɢ ɟɞɢɧɨɝɨ ɱɟɪɬɟɠа! ɇɢ ɨɞɧɨ-
ɝɨ! Цɜɟɬɧɵɟ ɤаɪɬɢɧɤɢ ɢ ɮɨɬɨɝɪаɮɢɢ. ɇɟɬ ɬаɦ ɩɪɨɟɤɰɢɨɧɧɵɯ ɱɟɪɬɟɠɟɣ. 
Вɞɪɭɝ ɫɬɭɞɟɧɬ ɧɟ ɩɨɣɦɟɬ? ɇаɩɪɢɦɟɪ, ɭ ɧɟɝɨ ɩɥɨɯɨɜаɬɨ ɫ ɨɛɴɟɦɧɵɦ ɜɨɫ-
ɩɪɢɹɬɢɟɦ. А ɦɵ ɟɝɨ ɨɛɢɞɢɦ ɱɟɪɬɟɠаɦɢ. ɇаɞɨ ɛɵɬɶ ɬɟɪɩɢɦɟɟ, ɬɨɥɟɪаɧɬ-
ɧɟɟ. Пɨɤаɡаɥ ɫɬɭɞɟɧɬɭ ɝɟɥɢɤɨɢɞ ɜ 3D. Пɨɧɹɥ, ɱɬɨ ɬаɤɨɟ ɝɟɥɢɤɨɢɞ? Мɨɥɨ-
ɞɟɰ. Ɍɟɩɟɪɶ ɫɞɟɥаɣ ɫаɦ. Вɢɞɢɲɶ ɜɨɬ ɷɬɭ ɤɧɨɩɤɭ? ɇаɠɦɢ, ɧɟ ɛɨɣɫɹ. Пɨɹ-
ɜɢɬɫɹ ɫɩɢɪаɥɶ. ɂ ɬаɤ ɞаɥɟɟ. К ɤɨɧɰɭ ɭɪɨɤа ɩɨɥɭɱɢɬɫɹ ɝɟɥɢɤɨɢɞ. 

А ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢɤа! Каɤɢɟ ɱɟɪɬɟɠɢ, ɤаɤɢɟ ɩɪɨɟɤɰɢɢ? Ɂаɛɭɞɶɬɟ. 
ɇɟ ɜɨɫɬɪɟɛɨɜаɧɵ. Ɍɟɩɟɪɶ ɜɫɟ ɜ 3D. Ȼɟɡɛɭɦаɠɧаɹ ɢ ɛɟɡɱɟɪɬɟɠɧаɹ ɬɟɯɧɨɥɨ-
ɝɢɹ. Вɪаɳаɬɶ, ɜɵɞаɜɢɬɶ, ɨɛɪɟɡаɬɶ, ɥɨɮɬɢɪɨɜаɬɶ, ɨɬɪɟɧɞɟɪɢɬɶ. Кɪаɫɨɬа! 
Ɋɭɤɨɜɨɞɫɬɜɨ ɨɞɨɛɪɹɟɬ 3D, ɪɟɤɬɨɪ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа ɡаɩɪɟɳаɟɬ ɪɭɱɧɨɟ 
ɱɟɪɱɟɧɢɟ! ɇɭ ɢ ɯɨɪɨɲɨ, ɧаɱаɥɶɫɬɜɨ ɥɭɱɲɟ ɡɧаɟɬ. Эɥɟɤɬɪɨɧɧаɹ ɦɨɞɟɥɶ 
ɢɡɞɟɥɢɹ! əɪɤɨ, ɫɨɜɪɟɦɟɧɧɨ, ɢɧɧɨɜаɰɢɨɧɧɨ! 

Эɬɢ «ɢɧɧɨɜаɰɢɢ», ɫɜɨɞɹɳɢɟɫɹ, ɩɨ ɫɭɬɢ, ɫɜɨɟɣ ɤ ɡаɦɟɧɟ ɜɫɟɣ ȽȽП 
ɬɪɟɯɦɟɪɧɵɦ ɦɨɞɟɥɢɪɨɜаɧɢɟɦ, ɛɟɡɧаɞɟɠɧɨ ɭɫɬаɪɟɥɢ ɢ ɫɬаɥɢ ɫɟɪɶɟɡɧɵɦ 
ɩɪɟɩɹɬɫɬɜɢɟɦ ɧа ɩɭɬɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. ɇɭ ɤɨɝɞа, ɧаɤɨɧɟɰ, 
ɦɵ ɩɨɣɦɟɦ, ɱɬɨ ɧɟɥɶɡɹ ɫɜɨɞɢɬɶ ȽȽП ɤ ɛɟɫɤɨɧɟɱɧɨɦɭ 3D-ɦɨɞɟɥɢɪɨ-
ɜаɧɢɸ ɮɢɬɢɧɝɨɜ? 

Ɂаɞаɧие 3. Ɉɛɜɨɞ ɫ ɡаɞаɧɧɨɣ ɤɪиɜиɡɧɨɣ  

ɜ ɤɨɧеɱɧыɯ ɬɨɱɤаɯ 

ɋɧɨɜа ɜɟɪɧɟɦɫɹ ɤ ɡаɞаɧɢɸ 1, ɧɨ ɭɫɢɥɢɦ ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ. Пɭɫɬɶ 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɨɛɜɨɞ ɫ ɡаɞаɧɧɵɦɢ ɤаɫаɬɟɥɶɧɵɦɢ ɜ ɬɨɱɤаɯ  
A (xA,yA), D (xD,yD), ɢɦɟɸɳɢɣ ɜ ɷɬɢɯ ɬɨɱɤаɯ ɡаɞаɧɧɭɸ ɤɪɢɜɢɡɧɭ. ɇаɣɬɢ 
ɭɪаɜɧɟɧɢɹ ɭɱаɫɬɤɨɜ ɨɛɜɨɞа. 

Ȼɭɞɟɦ ɢɫɤаɬɶ ɪɟɲɟɧɢɟ ɫɪɟɞɢ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ. Ɉɱɟɜɢɞɧɨ, ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɵ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɡаɞаɧɧɵɦ ɭɫɥɨɜɢ-
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ɹɦ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɧа ɢɫɤɨɦɭɸ ɤɪɢɜɭɸ ɧаɥɨɠɟɧɨ ɲɟɫɬɶ ɭɫɥɨɜɢɣ (ɞɜɟ 
ɬɨɱɤɢ, ɞɜɟ ɤаɫаɬɟɥɶɧɵɟ, ɞɜɟ ɨɤɪɭɠɧɨɫɬɢ ɤɪɢɜɢɡɧɵ), а ɭ ɤɭɛɢɱɟɫɤɨɣ ɩа-
ɪаɛɨɥɵ ɜɫɟɝɨ 5 ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. Каɤ ɛɵɬɶ? 

Пɨɩɪɨɛɭɟɦ ɫɨɫɬаɜɢɬɶ ɨɛɜɨɞ ɢɡ ɞɜɭɯ ɞɭɝ ɤɭɛɢɱɟɫɤɢɯ ɩаɪаɛɨɥ ɜɢ-
ɞа (1). Пɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɩаɪаɛɨɥа (1) ɠɟɫɬɤɨ ɩɪɢɜɹɡаɧа 
ɤ ɞɟɤаɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧаɬ, ɩɨɷɬɨɦɭ ɭ ɧɟɟ ɜɫɟɝɨ 4 ɫɬɟɩɟɧɢ ɫɜɨɛɨ-
ɞɵ. ɇɟɬɪɭɞɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɡаɞаɱа ɧɟ ɪɟɲаɟɬɫɹ ɞɜɭɦɹ ɩаɪаɛɨɥаɦɢ. Ⱦɟɣɫɬ-
ɜɢɬɟɥɶɧɨ, ɧа ɩɟɪɜɵɣ ɭɱаɫɬɨɤ ɧаɥɨɠɟɧɵ ɭɫɥɨɜɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ P0 
(ɦɢɧɭɫ ɨɞɧа ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ), ɡаɞаɧɨ ɧаɩɪаɜɥɟɧɢɟ ɤаɫаɬɟɥɶɧɨɣ ɜ ɬɨɱɤɟ 
P0 (ɦɢɧɭɫ ɟɳɟ ɨɞɧа ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ), ɡаɞаɧа ɤɪɢɜɢɡɧа (ɨɬɧɢɦаɟɦ ɟɳɟ 
ɨɞɧɭ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ), ɬ.ɟ. ɩɪɨɫɬɨɟ ɜɵɩɨɥɧɟɧɢɟ ɝɪаɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɜ 
ɧаɱаɥɶɧɨɣ ɬɨɱɤɟ ɨɛɜɨɞа ɨɫɬаɜɥɹɟɬ ɩɟɪɜɨɦɭ ɭɱаɫɬɤɭ ɜɫɟɝɨ ɨɞɧɭ ɫɬɟɩɟɧɶ 
ɫɜɨɛɨɞɵ. Ɍɨ ɠɟ ɫаɦɨɟ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɦɭ ɭɱаɫɬɤɭ. В ɪɟɡɭɥɶɬаɬɟ ɨɫɬаɸɬ-
ɫɹ ɜɫɟɝɨ ɞɜɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ ɝɥаɞɤɨ 
ɫɨɫɬɵɤɨɜаɬɶ ɭɱаɫɬɤɢ ɨɛɜɨɞа ɫ ɨɛɳɢɦ ɤɪɭɝɨɦ ɤɪɢɜɢɡɧɵ ɜ ɬɨɱɤɟ ɫɬɵɤа. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡаɞаɱɢ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɜаɪɢаɧɬɨɜ. Мɨɠɧɨ, ɧаɩɪɢɦɟɪ, 
ɩɪɨɞɨɥɠаɬɶ ɩɨɢɫɤ ɫɪɟɞɢ ɤɭɛɢɱɟɫɤɢɯ ɤɪɢɜɵɯ, ɧɨ ɩɟɪɟɣɬɢ ɤ ɤɭɛɢɱɟɫɤɢɦ 
ɤɪɢɜɵɦ ɨɛɳɟɝɨ ɜɢɞа, ɨɛɥаɞаɸɳɢɦ ɞɟɜɹɬɶɸ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ. Эɬɨɝɨ 
ɧаɦ ɬɨɱɧɨ ɯɜаɬɢɬ. 

Мɨɠɧɨ ɨɫɬаɬɶɫɹ ɜ «ɤɥаɫɫɟ» ɩаɪаɛɨɥ, ɧɨ ɩɨɜɵɫɢɬɶ ɪаɡɦɟɪɧɨɫɬɶ ɢ ɢɫ-
ɤаɬɶ ɨɬɜɟɬ ɜ ɜɢɞɟ ɩаɪаɛɨɥɵ 4-ɝɨ ɩɨɪɹɞɤа: y = a0 + a1x + a2x2 + a3x3 + a4x4. 
Ɍаɤаɹ ɩаɪаɛɨɥа ɫɨɞɟɪɠɢɬ 5 ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɬ.ɟ. 5 ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 
ɜ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ. ȿɫɥɢ ɡаɩɢɫаɬɶ ɟɟ ɜ ɩаɪаɦɟɬɪɢɡɨɜаɧɧɨɣ ɮɨɪ-
ɦɟ, ɤаɤ ɦɵ ɷɬɨ ɫɞɟɥаɥɢ ɫ ɤɭɛɢɱɟɫɤɨɣ ɩаɪаɛɨɥɨɣ, ɩɟɪɟɣɞɹ ɨɬ (1) ɤ (3), ɬɨ 
ɩаɪаɛɨɥа 4-ɝɨ ɩɨɪɹɞɤа ɛɭɞɟɬ ɢɦɟɬɶ ɪɨɜɧɨ ɲɟɫɬɶ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ, ɱɬɨ 
ɫɨɜɩаɞаɟɬ ɫ ɱɢɫɥɨɦ ɭɫɥɨɜɢɣ ɡаɞаɧɢɹ 3, ɬ.ɟ. ɦɵ ɩɨɥɭɱɢɦ ɟɞɢɧɫɬɜɟɧɧɨɟ 
ɪɟɲɟɧɢɟ. А ɟɫɥɢ ɨɧɨ ɧаɫ ɩɨ ɤаɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧаɦ ɧɟ ɭɫɬɪɨɢɬ? Ƚɞɟ ɛɪаɬɶ 
ɭɩɪаɜɥɹɸɳɢɟ ɩаɪаɦɟɬɪɵ? 

ɂɫɤɨɦаɹ ɤɪɢɜаɹ ɦɨɠɟɬ ɛɵɬɶ ɧаɣɞɟɧа ɧа ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ ɤɪɟɦɨɧɨ-
ɜɵɯ ɩɪɟɨɛɪаɡɨɜаɧɢɣ ɩɥɨɫɤɨɫɬɢ ɫ ɫɨɜɦɟɳɟɧɧɵɦɢ F-ɬɨɱɤаɦɢ [6]. Эɬɨɬ 
ɜаɪɢаɧɬ ɪɟɲɟɧɢɹ ɧаɫɬɨɥɶɤɨ ɢɧɬɟɪɟɫɟɧ ɢ ɢɦɟɟɬ ɫɬɨɥɶɤɨ ɩɪаɤɬɢɱɟɫɤɢɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɱɬɨ ɡаɫɥɭɠɢɜаɟɬ ɨɬɞɟɥɶɧɨɝɨ ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ ɜ ɪаɦɤаɯ 
ɤɭɪɫа ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ. 

ɇɟ ɛɭɞɟɦ ɩɟɪɟɯɨɞɢɬɶ ɤ ɤɭɛɢɱɟɫɤɢɦ ɤɪɢɜɵɦ ɨɛɳɟɝɨ ɜɢɞа, ɧɟ ɛɭɞɟɦ 
ɩɨɜɵɲаɬɶ ɩɨɪɹɞɨɤ, ɧɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜаɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ аɩɩаɪаɬ 
ɰɟɧɬɪаɥɶɧɵɯ ɤɪɟɦɨɧɨɜɵɯ ɢɧɜɨɥɸɰɢɣ. Вɨɡɶɦɟɦ ɫɬаɪɭɸ ɞɨɛɪɭɸ ɩаɪаɛɨ-
ɥɭ (1), ɧɨ ɭɜɟɥɢɱɢɦ ɱɢɫɥɨ ɢɧɬɟɪɜаɥɨɜ. Вɜɟɞɟɦ ɜ ɪаɫɫɦɨɬɪɟɧɢɟ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɟ ɬɨɱɤɢ B (xB, yB), C (xC, yC). Эɬɨ ɞɨɩɭɫɤаɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
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ɜ ɫɬɵɤɨɜɵɯ ɬɨɱɤаɯ B, C ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧа ɝɥаɞɤɨɫɬɶ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа. 
Пɨɥɭɱаɟɦ ɬɪɢ ɞɭɝɢ AB, BC, CD, ɤаɠɞаɹ ɢɡ ɤɨɬɨɪɵɯ ɨɩɢɫɵɜаɟɬɫɹ ɭɪаɜɧɟ-
ɧɢɟɦ ɜɢɞа (1). 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɢɳɟɦ ɪɟɲɟɧɢɟ ɜ ɜɢɞɟ: 

 ɞɭɝа AB: y = a1x3 + b1x2 + c1x + d1 ɩɪɢ [xA, xB],  (18) 

 ɞɭɝа BC: y = a2x3 + b2x2 + c2x + d2 ɩɪɢ [xB, xC],  (19) 

 ɞɭɝа CD: y = a3x3 + b3x2 + c3x + d3 ɩɪɢ [xC, xD].  (20) 

Ɉɛɜɨɞ (18…19) ɨɛɥаɞаɟɬ ɞɜɟɧаɞɰаɬɶɸ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ. Ⱦаɥɟɟ 
ɦɵ ɭɜɢɞɢɦ, ɱɬɨ ɷɬɨɝɨ ɞɨɫɬаɬɨɱɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɹ 3. ɍɩɪаɜɥɟ-
ɧɢɟ ɮɨɪɦɨɣ ɨɛɜɨɞа ɨɛɟɫɩɟɱɢɜаɟɬɫɹ (ɜ ɧɟɛɨɥɶɲɢɯ ɩɪɟɞɟɥаɯ) ɢɡɦɟɧɟɧɢɟɦ 
ɤɨɨɪɞɢɧаɬ xB, xC ɭɡɥɨɜɵɯ ɬɨɱɟɤ B, C. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ai, bi, ci, di ɫɥɟɞɭɟɬ 
ɫɨɫɬаɜɢɬɶ 12 ɭɪаɜɧɟɧɢɣ. В ɷɬɢ ɭɪаɜɧɟɧɢɹ ɜɨɣɞɭɬ ɤаɤ ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ 
ɜ ɤɨɧɰɟɜɵɯ ɬɨɱɤаɯ A, D, ɬаɤ ɢ ɭɫɥɨɜɢɹ ɝɥаɞɤɨɣ ɫɬɵɤɨɜɤɢ ɜ ɭɡɥаɯ B, C. 
Пɪɢ ɩɨɞɫɬаɧɨɜɤɟ ɤɨɧɤɪɟɬɧɵɯ ɱɢɫɥɨɜɵɯ ɡɧаɱɟɧɢɣ ɧаɞɨ ɭɱɢɬɵɜаɬɶ ɡɧаɤ 
ɤɪɢɜɢɡɧɵ: ɜ ɞɟɤаɪɬɨɜɵɯ ɤɨɨɪɞɢɧаɬаɯ ɤɪɢɜаɹ «ɜɵɩɭɤɥɨɫɬɶɸ ɜɜɟɪɯ» ɢɦɟ-
ɟɬ ɨɬɪɢɰаɬɟɥɶɧɭɸ ɤɪɢɜɢɡɧɭ. Пɪɢɫɬɭɩаɟɦ ɤ ɫɨɫɬаɜɥɟɧɢɸ ɭɪаɜɧɟɧɢɣ. 

В ɬɨɱɤɟ A ɢɦɟɟɦ: 

 yA = a1xA3 + b1xA2 + c1xA + d1,  (21) 

 y′A = 3a1xA2 + 2b1xA + c1,  (22) 

 y′′A = 6a1xA + 2b1.  (23) 

Ɂɞɟɫɶ yA, y′A, y′′A – ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɜ ɬɨɱɤɟ A. 
В ɭɡɥɨɜɨɣ ɬɨɱɤɟ B ɢɦɟɟɦ ɭɫɥɨɜɢɹ ɫɨɩɪɹɠɟɧɢɹ ɭɱаɫɬɤɨɜ AB ɢ BC: 

 y = a1xB3 + b1xB2 + c1xB + d1 = a2xB3 + b2xB2 + c2xB + d2,  (24) 

 y′ = 3a1xB2 + 2b1xB + c1 = 3a2xB2 + 2b2xB + c2,  (25) 

 y′′ = 6a1xB + 2b1 = 6a2xB + 2b2.  (26) 

В ɭɡɥɨɜɨɣ ɬɨɱɤɟ C ɡаɩɢɫɵɜаɟɦ ɭɫɥɨɜɢɹ ɫɨɩɪɹɠɟɧɢɹ ɭɱаɫɬɤɨɜ  
BC ɢ CD: 

 y = a2xC3 + b2xC2 + c2xC + d2 = a3xC3 + b3xC2 + c3xC + d3,  (27) 

 y′ = 3a2xC2 + 2b2xC + c2 = 3a3xC2 + 2b3xC + c3,  (28) 

 y′′ = 6a2xC + 2b2 = 6a3xC + 2b3.  (29) 
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В ɬɨɱɤɟ D ɢɦɟɟɦ ɝɪаɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: 

 yD = a3xD3 + b3xD2 + c3xD + d3,  (30) 

 y′D = 3a3xD2 + 2b3xD + c3,  (31) 

 y′′D = 6a3xD + 2b3.  (32) 

Пɨɥɭɱɟɧɨ ɪɨɜɧɨ ɞɜɟɧаɞɰаɬɶ ɭɪаɜɧɟɧɢɣ (21…32) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɞɜɟɧаɞɰаɬɢ ɧɟɢɡɜɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ai, bi, ci, di ɜ ɦаɬɟɦаɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ (18…20) ɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɬɪɟɯɡɜɟɧɧɨɝɨ ɨɛɜɨɞа ABCD. Ⱦɥɹ ɪɟ-
ɲɟɧɢɹ ɋɅАɍ (21…32) ɢɫɩɨɥɶɡɭɟɦ ɤɨɦаɧɞɭ lsolve ɩаɤɟɬа Mathcad. ɇа-
ɩɪɢɦɟɪ, ɩɪɢ ɡɧаɱɟɧɢɹɯ ɝɪаɧɢɱɧɵɯ ɭɫɥɨɜɢɣ xA = yA = 0, xD = 3, yD = 1, 
y′A = y′D = 1, y′′A = –5,656854 (ɪаɞɢɭɫ ɤɪɢɜɢɡɧɵ RA = 0.5, «ɜɵɩɭɤɥɨɫɬɶɸ 
ɜɜɟɪɯ»), y′′D = 2,828427 (ɪаɞɢɭɫ ɤɪɢɜɢɡɧɵ RD = 1, «ɜɵɩɭɤɥɨɫɬɶɸ ɜɧɢɡ») 
ɩɨɥɭɱɟɧ ɨɛɜɨɞ, ɩɪɟɞɫɬаɜɥɟɧɧɵɣ ɧа ɪɢɫ. 4, ɛ. ɇаɣɞɟɧɧɵɣ ɨɛɜɨɞ, ɧɟɫɦɨɬ-
ɪɹ ɧа ɫɜɨɣ ɥɢɯɨɣ ɜɢɞ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɭɫɥɨɜɢɹɦ ɡаɞаɧɢɹ 3. ɍɩɪаɜ-
ɥɹɬɶ ɟɝɨ ɮɨɪɦɨɣ ɦɨɠɧɨ ɥɢɲɶ ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧаɬ xB, xC 
ɭɡɥɨɜɵɯ ɬɨɱɟɤ. 

Ɂаɤɥɸɱеɧие 

Пɪɟɞɥаɝаɟɬɫɹ ɜɜɟɫɬɢ ɜ ɤɭɪɫ ɢɧɠɟɧɟɪɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ 
ɡаɞаɧɢɟ «Пɥɨɫɤɢɟ ɨɛɜɨɞɵ», ɧаɩɪаɜɥɟɧɧɨɟ ɧа ɢɡɭɱɟɧɢɟ ɷɥɟɦɟɧɬаɪɧɵɯ 
ɪаɫɱɟɬɧɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɥɢɧɢɣ ɫ ɡаɞаɧɧɵɦɢ 
ɞɢɧаɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜаɦɢ. 
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В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɪаɡɨɜаɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɨɩɢɪаɟɬɫɹ ɧа ɲɢɪɨ-

ɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢ 
ɢɫɩɨɥɶɡɨɜаɧɢɢ ɤɨɬɨɪɵɯ ɩɟɪɟɞаɱа, ɯɪаɧɟɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɭɱɟɛ-
ɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɫɨɡɞаɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɬаɧɨɜɥɟɧɢɹ ɧɨɜɨɝɨ ɤаɱɟɫɬɜа 
ɬɟɨɪɢɢ ɢ ɩɪаɤɬɢɤɢ ɨɛɭɱɟɧɢɹ. Кɪɨɦɟ ɬɨɝɨ, ɩɟɞаɝɨɝ ɦɨɠɟɬ ɭɩɪаɜɥɹɬɶ 
ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟɧɢɹ, ɫɨɡɞаɜаɹ ɨɩɬɢɦаɥɶɧɨ ɝɢɛɤɢɟ ɩɪɨɝɪаɦɦɵ ɢɡɭɱɟ-
ɧɢɹ ɩɪɟɞɦɟɬɧɨɝɨ ɤɭɪɫа, ɞɨɫɬɭɩɧɵɟ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪаɧɫɬɜɟ, ɢɧɞɢ-
ɜɢɞɭаɥɶɧɨ ɩɨɞɯɨɞɹɳɢɟ ɤаɠɞɨɦɭ ɨɛɭɱаɟɦɨɦɭ. ɍɩɪаɜɥɟɧɢɟ ɨɛɪаɡɨɜа-
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ɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɫɹ ɧа ɨɫɧɨɜаɧɢɢ ɤɨɧɬɪɨɥя ɪеɡɭɥɶɬаɬɨɜ 

ɨɛɭɱеɧия, ɤɨɬɨɪɵɯ ɞɨɫɬɢɝаɸɬ ɨɛɭɱаɟɦɵɟ ɧа ɪаɡɥɢɱɧɵɯ ɷɬаɩаɯ ɩɪɟɞ-
ɦɟɬɧɨɝɨ ɨɛɭɱɟɧɢɹ [1, 2]. 

В ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɭɸɳɢɯ ɎȽɈɋ ВɈ ɩɪɨɫɥɟɠɢɜаɟɬɫɹ ɬɟɧɞɟɧɰɢɹ 
ɤ ɫɨɤɪаɳɟɧɢɸ аɭɞɢɬɨɪɧɵɯ ɱаɫɨɜ ɧа ɨɫɜɨɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥаɫɬɢ ɢ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɭɫɢɥɢɜаɟɬɫɹ ɜɧɢɦаɧɢɟ ɤ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɟ ɫɬɭɞɟɧɬɨɜ. 
Каɤ ɩɨɤаɡɵɜаɟɬ ɩɪаɤɬɢɤа, ɫɟɝɨɞɧɹ ɷɮɮɟɤɬɢɜɧɨɣ ɫɬаɧɨɜɢɬɫɹ ɨɪɝаɧɢɡаɰɢɹ 
ɩɪɨɰɟɫɫа ɨɛɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɞɨɫɬɢɝаɟɦɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɨɛɭɱɟɧɢɹ, ɨɫ-
ɧɨɜɵɜаɸɳаɹɫɹ ɧа ɤɨɦɩɥɟɤɫɧɨɦ ɫɨɱɟɬаɧɢɢ ɬɪаɞɢɰɢɨɧɧɨɝɨ ɨɱɧɨɝɨ ɨɛɭ-
ɱɟɧɢɹ ɫ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɟɬɟɜɵɯ (ɞɢɫɬаɧɰɢɨɧɧɵɯ) ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɬɟɯ-
ɧɨɥɨɝɢɣ. Пɪɢ ɬаɤɨɦ ɩɨɞɯɨɞɟ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɧаɥɢɱɢɟ 
ɪɹɞа ɫɟɬɟɜɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ ɫ ɢɧɬɟɝɪɢɪɨɜаɧɧɨɣ ɜ ɧɢɯ ɛаɥɥɶ-
ɧɨ-ɪɟɣɬɢɧɝɨɜɨɣ ɫɢɫɬɟɦɨɣ ɨɰɟɧɢɜаɧɢɹ ɬɟɤɭɳɢɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟ-
ɡɭɥɶɬаɬɨɜ, ɞɨɫɬɢɝаɟɦɵɯ ɫɬɭɞɟɧɬаɦɢ. ɋɨɜɪɟɦɟɧɧаɹ ɦɨɥɨɞɟɠɶ аɞаɩɬɢɪɨ-
ɜаɧа ɤ ɲɢɪɨɤɨɦɭ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɥɟɝɤɨ ɜɫɬɪаɢɜаɟɬɫɹ ɜ ɬаɤɭɸ ɮɨɪɦɭ ɨɫɜɨɟɧɢɹ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɪаɫɬɢ [3]. 

В ɧаɫɬɨɹɳɟɣ ɫɬаɬɶɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɜɨɩɪɨɫ ɨɪɝаɧɢɡаɰɢɢ ɤɨɧ-
ɬɪɨɥɢɪɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬа ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа, ɢɫɩɨɥɶɡɭɸ-
ɳɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫ-
ɰɢɩɥɢɧɵ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ 
ɝɪаɮɢɤа». Аɜɬɨɪɵ ɨɰɟɧɢɜаɸɬ ɦɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɢɫ-
ɬɟɦɵ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤаɱɟɫɬɜа ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ 
(ɋАК КȽП) ɫɬɭɞɟɧɬɨɜ ПɇɂПɍ ɢ ɩɪɟɞɫɬаɜɥɹɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠ-
ɧɨɫɬɢ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɤаɱɟɫɬɜа ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤа-
ɮɟɞɪɵ ȾȽɇȽ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪаɡɜɢɬɢɹ ɢɧɮɨɪɦаɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤаɰɢɨɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ аɜɬɨɦаɬɢɡɢɪɨɜаɬɶ ɩɪɨɰɟɫɫ ɤɨɧɬɪɨɥɹ ɞɨɫɬɢ-
ɝаɟɦɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɧа ɜɫɟɯ ɫɬаɞɢɹɯ ɨɛɭɱɟɧɢɹ. ɇɟɫɦɨɬɪɹ ɧа ɫɜɨɢ ɫɭɳɟ-
ɫɬɜɟɧɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɟɤɨɬɨɪɵɟ ɨɬɪɢɰаɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ [1], аɜ-
ɬɨɦаɬɢɡɢɪɨɜаɧɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ, ɹɜɥɹɹɫɶ ɧаɢɛɨɥɟɟ ɮɨɪɦаɥɢɡɨɜаɧɧɵɦ 
ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞаɦɢ ɤɨɧɬɪɨɥɹ, ɨɛɟɫɩɟɱɢɜаɟɬ ɪɹɞ ɛɟɡɭɫ-
ɥɨɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ [4], ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ: 

♦ ɜɵɫɨɤаɹ ɫɬɟɩɟɧɶ ɫɬаɧɞаɪɬɢɡаɰɢɢ; 
♦ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬаɬɨɜ; 
♦ ɭɞɨɛɧаɹ ɤɨɥɢɱɟɫɬɜɟɧɧаɹ ɮɨɪɦа ɜɵɪаɠɟɧɢɹ ɪɟɡɭɥɶɬаɬɨɜ; 
♦ ɜɵɫɨɤаɹ ɫɤɨɪɨɫɬɶ ɨɛɪаɛɨɬɤɢ ɪɟɡɭɥɶɬаɬɨɜ; 
♦ ɟɞɢɧɫɬɜɨ ɬɪɟɛɨɜаɧɢɣ ɤɨ ɜɫɟɦ ɨɛɭɱаɟɦɵɦ. 
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Каɮɟɞɪа «Ⱦɢɡаɣɧ, ɝɪаɮɢɤа ɢ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» Пɟɪɦɫɤɨ-
ɝɨ ɧаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɡаɧɢɦаɟɬɫɹ аɜɬɨɦа-
ɬɢɡаɰɢɟɣ ɤɨɧɬɪɨɥɹ ɨɛɭɱɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜ ɯɨɞɟ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨ-
ɬɨɜɤɢ ɛɨɥɟɟ ɩɨɥɭɬɨɪа ɞɟɫɹɬɤɨɜ ɥɟɬ. В ɯɨɞɟ ɷɬɨɣ ɪаɛɨɬɵ ɧаɛɥɸɞаɥɨɫɶ 
ɧɟɫɤɨɥɶɤɨ ɷɬаɩɨɜ. Пɟɪɜɵɣ ɷɬаɩ ɫɜɹɡаɧ ɫ ɪаɡɪаɛɨɬɤɨɣ ɢ аɞаɩɬаɰɢɟɣ ɤ ɨɛ-
ɪаɡɨɜаɬɟɥɶɧɨɦɭ ɩɪɨɰɟɫɫɭ ɷɥɟɤɬɪɨɧɧɨɝɨ ɷɤɡаɦɟɧаɬɨɪа (ЭЭ) ɩɪɨɜɟɪɤɢ 
ɡɧаɧɢɣ ɩɨ ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ, ɤɨɬɨɪɵɣ ɛɵɥ ɡаɪɟɝɢɫɬɪɢɪɨɜаɧ 
ɜ Ɋɨɫɫɢɣɫɤɨɦ аɝɟɧɬɫɬɜɟ ɩɨ ɩаɬɟɧɬаɦ ɢ ɬɨɜаɪɧɵɦ ɡɧаɤаɦ [5, 6]. Ɉɩɵɬ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɹ ЭЭ ɩɨɤаɡаɥ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɬɟɫɬɨɜɨɣ ɨɰɟɧɤɢ 
ɤаɱɟɫɬɜа ɨɛɭɱɟɧɢɹ ɜ ɫɪаɜɧɟɧɢɢ ɫ ɬɪаɞɢɰɢɨɧɧɵɦɢ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨ-
ɪɵɯ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɨɰɟɧɤɢ ɢ ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɤɨɧɬɪɨɥɢ-
ɪɭɸɳɟɝɨ ɩɪɨɰɟɫɫа ɛɟɡ ɩɨɬɟɪɢ ɤаɱɟɫɬɜа. 

Ɏɨɪɦɭɥɢɪɨɜаɧɢɟ ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ ɩɨ ɪаɡɥɢɱɧɵɦ ɪаɡɞɟɥаɦ ɞɢɫ-
ɰɢɩɥɢɧɵ ɩɪɟɞɫɬаɜɥɹɥɨ ɞɨɫɬаɬɨɱɧɨ ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ, ɬаɤ ɤаɤ ɫɨɞɟɪ-
ɠаɧɢɟ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɰɟɞɭɪ ɞɨɥɠɧɨ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɪɟɲɟɧɢɸ  
ɨɞɧɨɣ ɢɡ ɜаɠɧɟɣɲɢɯ ɩɪɨɛɥɟɦ ɨɛɭɱɟɧɢɹ – ɮɨɪɦɢɪɨɜаɧɢɸ ɩɨɧɹɬɢɣɧɨɝɨ 
ɢ ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɨɝɨ аɩɩаɪаɬа. К ɮɨɪɦɭɥɢɪɨɜɤɟ ɜɨɩɪɨɫɨɜ ɩɪɟɞɴɹɜɥɹ-
ɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜаɧɢɹ [4]: 

♦ ɨɞɧɨɡɧаɱɧɨɫɬɶ. Кɪаɬɤаɹ ɮɨɪɦɭɥɢɪɨɜɤа ɡаɞаɧɢɹ ɞɨɥɠɧа ɢɫɱɟɪ-
ɩɵɜаɸɳɢɦ ɨɛɪаɡɨɦ ɪаɡɴɹɫɧɹɬɶ ɩɨɫɬаɜɥɟɧɧɭɸ ɩɟɪɟɞ ɢɫɩɵɬɭɟɦɵɦ ɡаɞаɱɭ; 

♦ ɩɪɨɫɬɨɬа. Вɨɩɪɨɫɵ ɢ ɨɬɜɟɬɵ ɧа ɧɢɯ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɥɨɠɧɨɫɬɶ, 
ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɨɜɟɫɬɢ аɧаɥɢɡ ɨɬɜɟɬɨɜ ɢ ɧаɣɬɢ ɩɪаɜɢɥɶɧɵɣ ɡа 1–2 ɦɢɧ; 

♦ ɨɩɪɟɞɟɥɟɧɧɨɫɬɶ. Ɏɨɪɦɭɥɢɪɨɜɤɢ ɡаɞаɧɢɣ ɢ ɨɬɜɟɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɹɫɧɵɦɢ ɢ ɤɪаɬɤɢɦɢ, ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɜɨɣɧɵɯ ɬɨɥɤɨɜаɧɢɣ ɢ ɬɟɦ ɛɨɥɟɟ 
ɥɨɜɭɲɟɤ. 

Ƚɪаɮɢɱɟɫɤɢɟ ɤɨɧɬɟɧɬɵ ɧа ɩɟɪɜɨɦ ɷɬаɩɟ ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɬɨɥɶɤɨ 
ɜ ɬɟɤɫɬɟ ɜɨɩɪɨɫɨɜ. ɇɨ ɦɵ ɫɬаɪаɥɢɫɶ ɢɫɤɥɸɱɢɬɶ «ɭɝаɞаɣɤɭ», ɤɨɝɞа 
ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɶɤɨ ɨɞɢɧ ɩɪаɜɢɥɶɧɵɣ ɨɬɜɟɬ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ. 
В ЭЭ ɛɵɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, ɬɪɟɛɭɸɳɢɟ «ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɨɬ-
ɜɟɬɨɜ» (ɬɢɩ «ɦɧɨɝɢɟ ɢɡ ɦɧɨɝɢɯ»), а ɬаɤɠɟ ɨɰɟɧɤа ɩɨɞɫɱɢɬɵɜаɥаɫɶ 
ɫ ɭɱɟɬɨɦ ɲɬɪаɮɧɵɯ ɛаɥɥɨɜ, ɤɨɝɞа ɡа ɧɟɜɟɪɧɵɣ ɨɬɜɟɬ ɧаɱɢɫɥɹɸɬɫɹ 
ɛаɥɥɵ ɫɨ ɡɧаɤɨɦ «ɦɢɧɭɫ». Пɪɢ ɬаɤɨɦ ɨɰɟɧɢɜаɧɢɢ, ɤаɤ ɩɨɤаɡɵɜаɟɬ 
ɩɪаɤɬɢɤа, ɩɪɢ ɩɨɩɵɬɤɟ ɭɝаɞɵɜаɧɢɹ ɨɬɜɟɬɨɜ ɧɟɤɨɬɨɪɵɟ ɫɬɭɞɟɧɬɵ ɩɪɢ 
ɬɟɫɬɨɜɨɦ ɢɫɩɵɬаɧɢɢ ɩɨɥɭɱаɥɢ ɞаɠɟ ɨɬɪɢɰаɬɟɥɶɧɭɸ ɨɰɟɧɤɭ, ɱɬɨ ɜɵ-
ɡɵɜаɥɨ «ɭɜаɠɢɬɟɥɶɧɨɟ» ɨɬɧɨɲɟɧɢɟ ɤ ɬɟɫɬɨɜɨɣ ɫɢɫɬɟɦɟ ɢ ɫɬɢɦɭɥɢɪɨ-
ɜаɥɨ ɤ ɩɨɥɭɱɟɧɢɸ ɡɧаɧɢɣ. 

ɋɨɜɪɟɦɟɧɧаɹ ɦɨɞɟɪɧɢɡаɰɢɹ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɜɹɡа-
ɧа ɫ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɣ ɩаɪаɞɢɝɦɨɣ ɨɛɭɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪаɧɠɢ-
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ɪɨɜаɧɢɹ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟ-
ɛɭɟɬ ɧаɥɢɱɢɹ ɡаɞаɧɢɣ ɪаɡɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ [1]. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ 
ɧаɦ ɯɨɬɟɥɨɫɶ ɪаɡɧɨɨɛɪаɡɢɬɶ ɬɢɩɵ ɜɨɩɪɨɫɨɜ, ɢɫɩɨɥɶɡɨɜаɬɶ ɝɪаɮɢɱɟɫɤɢɟ 
ɤɨɧɬɟɧɬɵ ɧɟ ɬɨɥɶɤɨ ɜ ɜɨɩɪɨɫаɯ, ɧɨ ɢ ɨɬɜɟɬаɯ. Кɪɨɦɟ ɬɨɝɨ, ɧаɫɭɳɧɨɣ 
ɬаɤɠɟ ɹɜɥɹɥаɫɶ аɜɬɨɦаɬɢɡаɰɢɹ ɞаɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝа ɩɨ ɭɫɩɟɜаɟɦɨɫɬɢ 
ɫɬɭɞɟɧɬɨɜ ɢ ɜɵɪаɛɨɬɤɟ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧа ɫɥɨɠɢɜɲɭɸɫɹ 
ɫɢɬɭаɰɢɸ ɜ ɪаɦɤаɯ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧа ɮаɤɭɥɶɬɟɬаɯ ɭɧɢɜɟɪɫɢ-
ɬɟɬа, ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɭɞɟɧɱɟɫɤɢɯ ɝɪɭɩɩаɯ ɢ ɭɫɩɟɜаɟɦɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ 
ɫɬɭɞɟɧɬа. 

Ɉɛɧɨɜɥɟɧɢɟ ɛаɡɵ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɜɟɞɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨ ɩɨ ɜɫɟɦ 
ɦɨɞɭɥɹɦ ɢɡɭɱаɟɦɨɝɨ ɤɭɪɫа. Ɉɛɧɨɜɥɹɸɬɫɹ ɬаɤɠɟ ɢ ɫɟɪɜɢɫɧɵɟ ɩɪɨɝɪаɦɦɵ 
ɨɛɫɥɭɠɢɜаɧɢɹ ɛаɡɵ ɞаɧɧɵɯ ɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɋАК КȽП ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɜɫɟɯ ɜɢɞаɯ ɤɨɧɬɪɨ-
ɥɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɪаɦɤаɯ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɤаɤ 
ɞɧɟɜɧɨɝɨ, ɬаɤ ɢ ɡаɨɱɧɨɝɨ ɨɛɭɱɟɧɢɹ: ɜɨ ɜɯɨɞɧɨɦ, ɬɟɤɭɳɟɦ, ɪɭɛɟɠɧɨɦ 
ɢ ɢɬɨɝɨɜɨɦ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɩɨ ɎȽɈɋ ВɈ – ɩɪɨɦɟɠɭɬɨɱɧɨɦ). 

ɇɟɨɞɧɨɤɪаɬɧɨ ɜ ɪаɦɤаɯ ɧаɲɟɣ ɤɨɧɮɟɪɟɧɰɢɢ, а ɬаɤɠɟ ɩɭɛɥɢɤаɰɢɣ 
ɜ ɞɪɭɝɢɯ ɢɡɞаɧɢɹɯ ɨɛɫɭɠɞаɥɫɹ ɜɨɩɪɨɫ ɨ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹ-
ɧɢɢ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɮɨɪ-
ɦɢɪɨɜаɧɢɢ ɬɪаɟɤɬɨɪɢɣ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜаɬɶ ɪаɡ-
ɥɢɱɧɵɟ ɧаɱаɥɶɧɵɟ ɭɪɨɜɧɢ ɩɨɞɝɨɬɨɜɤɢ ɢ ɦɨɬɢɜаɰɢɸ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ [7]. 
Эɬɨ ɜаɠɧɨ ɤаɤ ɞɥɹ ɩɪɟɩɨɞаɜаɬɟɥɹ, ɩɪɨɜɨɞɹɳɟɝɨ ɡаɧɹɬɢɹ ɜ ɫɬɭɞɟɧɱɟɫɤɨɣ 
ɝɪɭɩɩɟ, ɬаɤ ɢ ɞɥɹ ɫаɦɨɝɨ ɫɬɭɞɟɧɬа. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɨɜɨɞɢɬɫɹ ɜɯɨɞɧɨɟ 
ɬɟɫɬɢɪɨɜаɧɢɟ, ɜɤɥɸɱаɸɳɟɟ ɩɪɨɜɟɪɤɭ ɩɟɪɜɨɧаɱаɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɨɛɭ-
ɱаɟɦɵɯ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪаɡɞɟɥаɦ: ɨɛɳɢɟ ɡɧаɧɢɹ ɝɟɨɦɟɬɪɢɢ, ɪаɡɜɢɬɢɟ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɵɲɥɟɧɢɹ, ɡɧаɧɢɹ ɨɫɧɨɜ ɱɟɪɱɟɧɢɹ. 

Ⱦаɥɶɧɟɣɲɟɟ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɫɬɭɞɟɧɬɨɜ ɫ ɋАК ɩɪɨɢɫɯɨɞɢɬ ɤаɤ ɧа 
аɭɞɢɬɨɪɧɵɯ ɡаɧɹɬɢɹɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪаɦɦɨɣ ɨɛɭɱɟɧɢɹ, ɬаɤ ɢ ɜ ɞɢɫ-
ɬаɧɰɢɨɧɧɨɦ ɪɟɠɢɦɟ ɫаɦɨɩɨɞɝɨɬɨɜɤɢ, ɤɨɝɞа ɫɬɭɞɟɧɬ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɦɨ-
ɠɟɬ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɬɟɤɭɳɟɣ ɬɟɦɵ ɢɡɭɱаɟɦɨɝɨ ɤɭɪɫа. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɋАК КȽП ɬеɤɭɳиɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɫаɦɨɤɨɧɬɪɨɥɹ ɩɨ ɜɫɟɦ ɬɟɦаɦ ɢɡɭɱаɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ. Ɉɧ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɫɬɭɞɟɧɬаɦɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ, ɫɨɞɟɪɠɢɬ 3–5 ɜɨɩɪɨɫɨɜ ɩɨ ɤаɠ-
ɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɬɟɦɟ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧа ɫаɣɬɟ ɤаɮɟɞɪɵ ɱɟɪɟɡ ɂɧɬɟɪ-
ɧɟɬ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɢ ɫ ɥɸɛɨɝɨ ɤɨɦɩɶɸɬɟɪа. Ɋɟɝɭɥɹɪɧɵɣ ɫаɦɨɤɨɧɬɪɨɥɶ 
ɹɜɥɹɟɬɫɹ ɩɪɟɞɜаɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɨɣ ɤ ɪɭɛеɠɧɨɦɭ ɤɨɧɬɪɨɥɶɧɨɦɭ 
ɬеɫɬиɪɨɜаɧиɸ, ɜɤɥɸɱаɸɳɟɦɭ ɤɨɦɩɥɟɤɫɧɭɸ ɨɰɟɧɤɭ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜ-
ɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬа ɩɨ ɪɹɞɭ ɬɟɦ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɜɯɨɞɹɳɢɯ ɜ ɫɨ-
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ɫɬаɜ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɦɨɞɭɥɹ. Кɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ ɩɪɨ-
ɜɨɞɢɬɫɹ ɩɨ ɭɱɟɛɧɨɦɭ ɝɪаɮɢɤɭ ɜ ɤɨɦɩɶɸɬɟɪɧɨɦ ɤɥаɫɫɟ, ɫɨɞɟɪɠɢɬ 
15 ɜɨɩɪɨɫɨɜ ɩɨ ɜɫɟɦ ɬɟɦаɦ ɦɨɞɭɥɹ, ɤɨɬɨɪɵɟ ɩɨɞɛɢɪаɸɬɫɹ ɜ ɬɟɫɬɨɜɨɦ 
ɢɫɩɵɬаɧɢɢ ɫɥɭɱаɣɧɵɦ ɨɛɪаɡɨɦ ɩɨ ɪаɡɪаɛɨɬаɧɧɨɣ ɮɨɪɦɭɥɟ ɬɟɫɬа, ɭɱɢ-
ɬɵɜаɸɳɟɣ ɤɨɥɢɱɟɫɬɜɨ ɢ ɫɥɨɠɧɨɫɬɶ ɜɨɩɪɨɫɨɜ ɤаɠɞɨɣ ɢɡ ɬɟɦ. 

ɂɬɨɝɨɜыɣ ɤɨɧɬɪɨɥɶ ɩɨɤɪɵɜаɟɬ ɫɨɞɟɪɠаɧɢɟ ɤɭɪɫа ɜ ɰɟɥɨɦ; ɟɝɨ 
ɪɟɡɭɥɶɬаɬɵ ɫɥɭɠаɬ ɨɫɧɨɜɨɣ ɞɥɹ аɬɬɟɫɬаɰɢɢ ɨɛɭɱаɟɦɨɝɨ ɩɨ ɡаɜɟɪɲɟɧɢɸ 
ɞɢɫɰɢɩɥɢɧаɪɧɨɝɨ ɤɭɪɫа. ɂɫɩɨɥɶɡɭɟɬɫɹ ɱаɳɟ ɜɫɟɝɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɡаɨɱ-
ɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɢɥɢ ɜ ɫɥɭɱаɟ ɤɨɧɮɥɢɤɬɧɨɣ ɫɢɬɭаɰɢɢ ɦɟɠɞɭ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɦ ɢ ɫɬɭɞɟɧɬɨɦ ɩɪɢ аɬɬɟɫɬаɰɢɢ ɫɬɭɞɟɧɬа ɩɨ ɞɢɫɰɢɩɥɢɧɟ. 

СȺɄ ɄȽɉ: ɧаɡɧаɱеɧие и ɫɬɪɭɤɬɭɪа 

ɋɢɫɬɟɦа АК КȽП ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɪɹɞ ɨɫɧɨɜɧɵɯ ɜɡаɢɦɨɫɜɹ-
ɡаɧɧɵɯ ɞɢɞаɤɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ [1]: 

♦ ɞиаɝɧɨɫɬиɱеɫɤая – ɜɵɹɜɥɹɟɬ ɫɨɫɬɨɹɧɢɟ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ 
ɨɛɭɱаɸɳɢɯɫɹ, ɮɢɤɫɢɪɭɟɬ ɢ ɥɨɤаɥɢɡɭɟɬ ɩɪɨɛɟɥɵ ɜ ɡɧаɧɢɹɯ; 

♦ ɨцеɧɨɱɧая – ɨɩɪɟɞɟɥɹɟɬ ɭɪɨɜɟɧɶ ɨɛɭɱɟɧɧɨɫɬɢ; 
♦ ɨɛɭɱаɸɳая – ɫɨɜɟɪɲɟɧɫɬɜɭɟɬ ɡɧаɧɢɹ ɩɭɬɟɦ ɫɢɫɬɟɦаɬɢɡаɰɢɢ, 

ɨɛɨɛɳɟɧɢɹ, ɤɨɪɪɟɤɰɢɢ; 
♦ ɨɪɝаɧиɡɭɸɳая – ɭɩɪаɜɥɹɟɬ ɩɪɨɰɟɫɫɨɦ ɨɛɭɱɟɧɢɹ ɧа ɨɫɧɨɜɟ 

ɩɪɢɧɹɬɵɯ ɮɨɪɦ ɢ ɫɩɨɫɨɛɨɜ ɤɨɧɬɪɨɥɹ; 
♦ ɜɨɫɩиɬыɜаɸɳая – ɮɨɪɦɢɪɭɟɬ ɭ ɨɛɭɱаɸɳɢɯɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɡа ɪɟɡɭɥɶɬаɬɵ ɫɜɨɟɝɨ ɬɪɭɞа, ɫɬɢɦɭɥɢɪɭɟɬ ɨɛɪаɡɨɜаɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
Ɉɫɧɨɜɧɵɦɢ ɩɪɨɞɭɤɬаɦɢ ɋАК КȽП ɹɜɥɹɸɬɫɹ: 
1. ɉɪɨɝɪаɦɦа, ɩɨɡɜɨɥɹɸɳаɹ ɮɨɪɦɭɥɢɪɨɜаɬɶ ɜɨɩɪɨɫɵ ɢ ɨɬɜɟɬɵ 

ɪаɡɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ, ɪɟаɥɢɡɨɜɵɜаɸɳаɹ ɬɟɫɬɨɜɵɟ ɢɫɩɵɬаɧɢɹ ɪаɡ-
ɥɢɱɧɨɝɨ ɬɢɩа, а ɬаɤɠɟ ɩɨɡɜɨɥɹɸɳаɹ ɩɪɨɢɡɜɨɞɢɬɶ ɬɟɤɭɳɢɣ ɢ ɭɝɥɭɛɥɟɧ-
ɧɵɣ аɧаɥɢɡ ɢ ɫɬаɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪаɛɨɬɤɭ ɪɟɡɭɥɶɬаɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɬɟɫ-
ɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ. 

2. ɂɧɮɨɪɦациɨɧɧая ɛаɡа ɞаɧɧыɯ, ɤɨɬɨɪаɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱаɫ-
ɬɟɣ: ɩɪɟɞɦɟɬɧɨɣ ɱаɫɬɢ (ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ ɩɨ ɬɟɦаɦ, ɦɨɞɭɥɹɦ, ɞɢɫɰɢɩ-
ɥɢɧɟ ɜ ɰɟɥɨɦ) ɢ ɢɧɮɨɪɦаɰɢɢ ɨ ɪɟɡɭɥɶɬаɬаɯ ɬɟɫɬɢɪɨɜаɧɢɹ (ɝɪɭɩɩаɯ, ɫɬɭ-
ɞɟɧɬаɯ, ɩɪɨɣɞɟɧɧɵɯ ɬɟɫɬаɯ, ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɤаɯ, ɪɟɤɨɦɟɧɞаɰɢɹɯ). 

В ɫɨɫɬаɜ ɋАК КȽП ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɝɪаɦɦɧɵɟ ɦɨɞɭɥɢ: 
♦ ɪɟɞаɤɬɨɪ ɛаɡɵ ɞаɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɣ ɝɨɬɨɜɢɬɶ ɧɨɜɭɸ ɢɧɮɨɪɦа-

ɰɢɸ ɢ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɢɦɟɸɳɭɸɫɹ; 
♦ ɦɨɞɭɥɶ «Ɏɨɪɦɢɪɨɜаɧɢɟ ɬɟɫɬа», ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ 

ɜɨɩɪɨɫɨɜ ɬɟɫɬа, ɬɟɦɵ, ɪаɡɞɟɥɵ, ɫɥɨɠɧɨɫɬɶ ɜɨɩɪɨɫɨɜ ɢ ɩɨɪɹɞɨɤ ɢɯ ɜɵɛɨɪа;  
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♦ ɦɨɞɭɥɶ «Ɍɟɫɬɢɪɨɜаɧɢɟ», ɨɛɟɫɩɟɱɢɜаɸɳɢɣ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟ-
ɞɟɧɢɹ ɢɫɩɵɬаɧɢɹ; 

♦ ɦɨɞɭɥɶ «Вɟɞɨɦɨɫɬɶ», ɫɨɞɟɪɠаɳɢɣ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɲɟɞɲɢɯ ɢɫ-
ɩɵɬаɧɢɟ ɩɨ ɭɱɟɛɧɵɦ ɝɪɭɩɩаɦ ɢ ɤɨɧɤɪɟɬɧɨ ɩɨ ɤаɠɞɨɦɭ ɫɬɭɞɟɧɬɭ: ɩɪɟɞ-
ɥɨɠɟɧɧɵɟ ɜɨɩɪɨɫɵ ɢ ɜɵɛɪаɧɧɵɟ ɜаɪɢаɧɬɵ ɨɬɜɟɬɨɜ, ɢɬɨɝɨɜɵɣ ɪɟɡɭɥɶɬаɬ 
ɢ ɨɰɟɧɤɭ ɡа ɬɟɫɬ. 

В ɩɪɢɥɨɠɟɧɢɢ ɤ ɞɨɤɥаɞɭ ɩɨɫɥɟ ɟɝɨ ɬɟɤɫɬа ɩɪɢɜɟɞɟɧɵ ɪɢɫɭɧɤɢ 
ɫ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɨɣ ɋАК КȽП ɢ ɢɧɮɨɪɦаɰɢɨɧɧɨɣ ɛаɡɨɣ ɞаɧɧɵɯ. 

Пɨɥɶɡɨɜаɬɟɥɢ ɋАК КȽП ɢɦɟɸɬ ɪаɡɥɢɱɧɵɣ ɮɭɧɤɰɢɨɧаɥ ɪаɛɨɬɵ ɫ 
ɫɢɫɬɟɦɨɣ: 

♦ Сиɫɬеɦɧыɣ аɞɦиɧиɫɬɪаɬɨɪ ɨɪɝаɧɢɡɭɟɬ ɞɨɫɬɭɩ ɤ ɋАК КȽП 
ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɢ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱаɸɳɢɯɫɹ ɧа ɤаɮɟɞɪɟ, ɫɢɫɬɟɦаɬɢɡɢɪɭɟɬ 
ɞаɧɧɵɟ ɜ ɛаɡɟ ɞаɧɧɵɯ, ɪаɡɪаɛаɬɵɜаɟɬ ɫɟɪɜɢɫɧɵɟ ɩɪɨɝɪаɦɦɵ ɨɛɫɥɭɠɢ-
ɜаɧɢɹ ɛаɡɵ ɞаɧɧɵɯ ɢ аɧаɥɢɡа ɪɟɡɭɥɶɬаɬɨɜ ɬɟɫɬɢɪɨɜаɧɢɹ. 

♦ ɉɪеɩɨɞаɜаɬеɥɶ-аɞɦиɧиɫɬɪаɬɨɪ ɞаɟɬ ɷɤɫɩɟɪɬɧɭɸ ɨɰɟɧɤɭ ɪаɡ-
ɪаɛɨɬаɧɧɵɦ ɬɟɫɬɨɜɵɦ ɡаɞаɧɢɹɦ ɩɨ ɬɟɦɟ; ɩɭɛɥɢɤɭɟɬ ɜɨɩɪɨɫɵ ɞɥɹ ɜɤɥɸ-
ɱɟɧɢɹ ɢɯ ɜ ɬɟɫɬɨɜɵɟ ɢɫɩɵɬаɧɢɹ; ɪаɡɪаɛаɬɵɜаɟɬ ɮɨɪɦɭɥɭ ɬɟɫɬɨɜɨɝɨ 
ɢɫɩɵɬаɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞа ɤɨɧɬɪɨɥɹ; ɤɨɧɫɭɥɶɬɢɪɭɟɬ ɩɪɟɩɨ-
ɞаɜаɬɟɥɟɣ ɩɨ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɋАК КȽП ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. 

♦ ɉɪеɩɨɞаɜаɬеɥɶ ɢɫɩɨɥɶɡɭɟɬ ɪаɡɪаɛɨɬаɧɧɵɟ ɬɟɫɬɵ ɜ ɭɱɟɛɧɨɦ 
ɩɪɨɰɟɫɫɟ, ɨɪɝаɧɢɡɭɟɬ ɩɪɨɜɟɞɟɧɢɟ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ ɜ ɫɬɭɞɟɧɱɟɫɤɢɯ 
ɝɪɭɩɩаɯ. 

♦ Сɬɭɞеɧɬы ɭɱаɫɬɜɭɸɬ ɜ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɹɯ ɜ ɪɟɠɢɦɟ ɫаɦɨ-
ɤɨɧɬɪɨɥɹ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɬɟɫɬɢɪɨɜаɧɢɹɯ ɩɨ ɭɱɟɛɧɨɦɭ ɪаɫɩɢɫаɧɢɸ. 

Ⱦаɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɩɪɨɣɞɟɧɧɵɯ ɬɟɫɬɨɜ ɯɪаɧɹɬɫɹ ɜ ɠɭɪɧаɥаɯ 
ɫɬɭɞɟɧɱɟɫɤɢɯ ɝɪɭɩɩ. 

В ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪа ɜ ɬаɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɨɛɧɨɜɥɟɧɧɵɟ ɬɟɫɬɵ, ɩɪɨ-
ɲɟɞɲɢɟ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭаɬаɰɢɸ ɩɪɢ ɨɛɭɱɟɧɢɢ ɫɬɭɞɟɧɬɨɜ ɜ 1-ɦ ɫɟɦɟɫɬɪɟ 
ɬɟɤɭɳɟɝɨ ɭɱɟɛɧɨɝɨ ɝɨɞа. Пɨ ɤаɠɞɨɦɭ ɢɡ ɨɫɜаɢɜаɟɦɵɯ ɦɨɞɟɥɟɣ ɛɵɥɢ ɩɨɞ-
ɝɨɬɨɜɥɟɧɵ ɬɟɦаɬɢɱɟɫɤɢɟ ɬɟɫɬɵ ɞɥɹ ɫаɦɨɤɨɧɬɪɨɥɹ ɨɛɭɱаɟɦɵɯ ɢ ɤɨɧɬɪɨɥɶ-
ɧɵɟ ɬɟɫɬɵ, ɨɰɟɧɢɜаɸɳɢɟ ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɨɤɨɧɱаɧɢɢ ɭɱɟɛɧɨɝɨ ɦɨ-
ɞɭɥɹ. Ɍɟɡаɭɪɭɫ ɦɨɞɭɥɶɧɵɯ ɨɛɥаɫɬɟɣ ɨɯɜаɬɵɜаɥ ɤɥɸɱɟɜɵɟ ɩɨɧɹɬɢɹ (ɞɢ-
ɞаɤɬɢɱɟɫɤɢɟ ɟɞɢɧɢɰɵ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪаɦɦɨɣ ɨɛɭɱɟɧɢɹ. 

Пɪɢ ɩɨɞɝɨɬɨɜɤɟ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɨ ɞɥɹ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɞɢɫɰɢɩɥɢɧ, ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɪɢɫɭɧɤɢ ɤаɤ ɜ ɬɟɤɫɬɟ ɜɨɩɪɨɫɨɜ, ɬаɤ 
ɢ ɞɥɹ ɢɥɥɸɫɬɪаɰɢɢ ɨɬɜɟɬɨɜ. В ɪаɡɪаɛɨɬаɧɧɨɣ ɛаɡɟ ɞаɧɧɵɯ ɢɫɩɨɥɶɡɨɜаɧɵ 
ɫɥɟɞɭɸɳɢɯ ɬиɩы ɬеɫɬɨɜыɯ ɡаɞаɧиɣ: 

♦ ɜɵɛɨɪ ɨɞɧɨɝɨ ɜɟɪɧɨɝɨ ɨɬɜɟɬа; 
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♦ ɜɵɛɨɪ ɧɟɫɤɨɥɶɤɢɯ ɩɪаɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɩɟɪɟɱɧɹ; 
♦ ɭɫɬаɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ; 
♦ ɭɫɬаɧɨɜɥɟɧɢɟ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ. 

Ɉɛɧɨɜɥɟɧɧɵɟ ɬɟɫɬɵ 

ɇаɡɜаɧɢɹ ɬɟɫɬɨɜ  ɇɨɦɟɪ  
ɦɨɞɭɥɹ Ɋɭɛɟɠɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ ɋаɦɨɤɨɧɬɪɨɥɶ ɩɨ ɬɟɦаɦ 

1 Кɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜа-
ɧɢɟ ɩɨ ɬɟɦɟ «Ɍɨɱɤа, 
ɩɪɹɦаɹ, ɩɥɨɫɤɨɫɬɶ» 

(ɩɪɨɫɬɟɣɲɢɟ ȽɈ ɢ ɢɯ 
ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ 

ɫɨɛɨɣ) 

1. Ɍɟɦа: «Ɍɨɱɤа ɜ ɫɢɫɬɟɦɟ ɩɥɨɫɤɨɫɬɟɣ ɩɪɨɟɤɰɢɣ» 
2. Ɍɟɦа: «Пɪɹɦаɹ ɜ ɫɢɫɬɟɦɟ ɩɥɨɫɤɨɫɬɟɣ ɩɪɨɟɤ-
ɰɢɣ» 
3. Ɍɟɦа: «Пɥɨɫɤɨɫɬɶ ɜ ɫɢɫɬɟɦɟ ɩɥɨɫɤɨɫɬɟɣ ɩɪɨ-
ɟɤɰɢɣ» 
4. Ɍɟɦа: «Пɪɟɨɛɪаɡɨɜаɧɢɟ ɱɟɪɬɟɠа» 
5. Ɍɟɦа: «Вɡаɢɦɧɨɟ ɩɨɥɨɠɟɧɢɟ ȽɈ» 

2 Кɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜа-
ɧɢɟ ɩɨ ɬɟɦɟ «Пɨɜɟɪɯɧɨ-
ɫɬɢ» (ɨɛɪаɡɨɜаɧɢɟ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ, ɢɯ ɜɡаɢɦɨ-
ɞɟɣɫɬɜɢɟ ɫ ɩɥɨɫɤɨɫɬɹɦɢ 
ɢ ɫ ɞɪɭɝɢɦɢ ɩɨɜɟɪɯɧɨ-

ɫɬɹɦɢ) 

1. Ɍɟɦа: «Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ» 
2. Ɍɟɦа: «Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɨɜɟɪɯɧɨɫɬɹɯ» 
3. Ɍɟɦа: «Пɪɢɧаɞɥɟɠɧɨɫɬɶ ȽɈ ɩɨɜɟɪɯɧɨɫɬɢ» 
4. Ɍɟɦа: «ɋɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɫɤɨɫɬɶɸ» 
5. Ɍɟɦа: «Пɟɪɟɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ» 

3 Кɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜа-
ɧɢɟ ɩɨ ɬɟɦɟ «ɂɡɨɛɪаɠɟ-
ɧɢɹ» (ȽɈɋɌ 2.305–68) 

1. Ɍɟɦа: «ɂɡɨɛɪаɠɟɧɢɹ – ɬɟɪɦɢɧɵ» 
2. Ɍɟɦа: «ɂɡɨɛɪаɠɟɧɢɹ – ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ» 
3. Ɍɟɦа: «Ɍɢɩɵ ɢɡɨɛɪаɠɟɧɢɣ» 
4. Ɍɟɦа: «ɂɡɨɛɪаɠɟɧɢɹ – ɤɨɦɩɨɧɨɜɤа ɩɨ ɦɨɞɟɥɢ» 
5. Ɍɟɦа: «Вɵɩɨɥɧɟɧɢɟ ɢɡɨɛɪаɠɟɧɢɣ ɧа ɱɟɪɬɟɠɟ» 

 
Ⱦɥɹ ɞɢɮɮɟɪɟɧɰɢаɰɢɢ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜɜɟɞɟ-

ɧɵ ɭɪɨɜɧи ɫɥɨɠɧɨɫɬи ɬеɫɬɨɜыɯ ɡаɞаɧиɣ. Пɟɪɜɵɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱаɟɬ 
ɛаɡɨɜɵɣ ɤɨɧɬɪɨɥɶ ɡɧаɧɢɣ ɩɨ ɤɥɸɱɟɜɵɦ ɩɨɧɹɬɢɹɦ; ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɡаɞаɧɢɹ ɧа ɜɵɛɨɪ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɨɬɜɟɬɨɜ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɫɩɢɫɤа. Вɬɨɪɨɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɩɪɨɜɟɪɤɭ ɡɧаɧɢɣ 

ɢ ɭɦɟɧɢɣ; ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡаɞаɧɢɹ ɬɢɩа «ɦɧɨɝɢɟ ɢɡ ɦɧɨ-
ɝɢɯ» ɢɥɢ ɭɫɬаɧɨɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ. Ɍɪɟɬɢɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɩɪɟɞ-

ɩɨɥаɝаɟɬ ɤɨɦɩɥɟɤɫɧɭɸ ɩɪɨɜɟɪɤɭ ɩɨɞɝɨɬɨɜɤɢ ɢɫɩɵɬɭɟɦɨɝɨ ɢ ɬɪɟɛɭɟɬ ɨɫ-
ɜɨɟɧɢɹ ɧɟɤɨɬɨɪɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ. В ɷɬɨɦ 

ɫɥɭɱаɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɡаɞаɧɢɟ ɬɢɩа «ɦɧɨɝɢɟ ɢɡ ɦɧɨɝɢɯ» ɧа 
ɭɫɬаɧɨɜɥɟɧɢɟ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ. 
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Ɉɩыɬ ɪаɡɪаɛɨɬɤи ɬеɫɬɨɜыɯ ɡаɞаɧиɣ 

ɇа ɪɢɫ. 1 ɩɪɢɜɟɞɟɧ ɮɪаɝɦɟɧɬ ɛаɡɵ ɞаɧɧɵɯ ɫ ɩɟɪɟɱɧɟɦ ɪаɡɪаɛɨɬаɧ-
ɧɵɯ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ ɩɨ ɭɱɟɛɧɵɦ ɦɨɞɭɥɹɦ 1-ɝɨ ɫɟɦɟɫɬɪа ɨɛɭɱɟɧɢɹ 
ɞɥɹ ɫаɦɨɤɨɧɬɪɨɥɹ ɨɛɭɱаɟɦɵɯ ɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ ɝɪаɮɢɤɭ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. 

 

Ɋɢɫ. 1. Ɏɪаɝɦɟɧɬ ɛаɡɵ ɞаɧɧɵɯ ɫ ɩɟɪɟɱɧɟɦ  
ɪаɡɪаɛɨɬаɧɧɵɯ ɬɟɫɬɨɜ 

ɇɢɠɟ ɩɪɟɞɫɬаɜɥɟɧɵ ɩɪɢɦɟɪɵ ɪаɡɪаɛɨɬаɧɧɵɯ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɬɟɦаɬɢɤɟ. ɇа ɪɢɫ. 2 ɢ 3 ɩɪɢɜɟɞɟɧɵ ɩɪɢ-
ɦɟɪɵ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɬɢɩа «ɨɞɢɧ ɢɡ ɦɧɨɝɢɯ» ɢ «ɦɧɨɝɢɟ ɢɡ ɦɧɨɝɢɯ». 
ɇа ɪɢɫ. 4–6 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪаɡɪаɛɨɬаɧɧɵɯ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɧа 
ɫɨɨɬɜɟɬɫɬɜɢɟ. ɇа ɪɢɫ. 7 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɬɟɫɬɨɜɨɝɨ ɡаɞаɧɢɹ ɧа ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɩɨɪɹɞɤа ɞɟɣɫɬɜɢɣ. 

 

Ɋɢɫ. 2. Пɪɢɦɟɪ ɡаɞаɧɢɹ ɩɨ ɬɢɩɭ «ɨɞɢɧ ɩɪаɜɢɥɶɧɵɣ ɨɬɜɟɬ» 
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Ɋɢɫ. 3. Пɪɢɦɟɪ ɡаɞаɧɢɹ ɩɨ ɬɢɩɭ «ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɨɬɜɟɬɵ» 

 

 

Ɋɢɫ. 4. Пɪɢɦɟɪ ɬɟɫɬɨɜɨɝɨ ɡаɞаɧɢɹ ɧа ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨ ɬɟɦɟ  
«ɋɟɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɨɫɤɨɫɬɹɦɢ» (1-ɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ) 
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Ɋɢɫ. 5. Пɪɢɦɟɪ ɬɟɫɬɨɜɨɝɨ ɡаɞаɧɢɹ ɩɨ ɬɟɦɟ  
«Пɟɪɟɫɟɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ» (2-ɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ) 

 

Ɋɢɫ. 6. Пɪɢɦɟɪ ɬɟɫɬɨɜɨɝɨ ɡаɞаɧɢɹ ɧа ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨ ɬɟɦɟ  
«Кɨɦɩɨɧɨɜɤа ɢɡɨɛɪаɠɟɧɢɣ ɩɨ ɦɨɞɟɥɢ» (2-ɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ) 
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Ɋɢɫ. 7. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɪɹɞɤа ɞɟɣɫɬɜɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡаɞаɱɢ  
ɧа ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɟɦɵ ɨ ɩɪɨɟɰɢɪɨɜаɧɢɢ ɩɪɹɦɨɝɨ ɭɝɥа 

Каɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɪаɧɟɟ ɜ ЭЭ ɩɪɢɦɟɧɹɥɢɫɶ ɬɨɥɶɤɨ ɜɨɩɪɨ-
ɫɵ ɬɢɩа «ɦɧɨɝɢɟ ɢɡ ɦɧɨɝɢɯ» (ɫɦ. ɪɢɫ. 3). Ɉɧɢ ɫɨɞɟɪɠаɥɢ ɛɨɥɶɲɭɸ ɬɟɤ-
ɫɬɨɜɭɸ ɱаɫɬɶ, ɨɞɧɨɨɛɪаɡɢɟ ɭɬɨɦɥɹɥɨ ɨɛɭɱаɟɦɵɯ ɢ ɬɪɟɛɨɜаɥɨ ɞɥɹ ɩɪɨɜɟ-
ɞɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɢɫɩɵɬаɧɢɹ ɛɨɥɶɲɟɝɨ ɜɪɟɦɟɧɢ. Ɋаɡɧɨɨɛɪаɡɢɟ ɬɟɫɬɨɜɵɯ 
ɡаɞаɧɢɣ ɫɧɢɠаɟɬ ɭɬɨɦɥɹɟɦɨɫɬɶ ɫɬɭɞɟɧɬɨɜ; ɧаɥɢɱɢɟ ɤаɪɬɢɧɨɤ («ɨɞɧа 
ɤаɪɬɢɧа ɫɬɨɢɬ ɬɵɫɹɱɭ ɫɥɨɜ») ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɡаɞаɧɢɣ 

ɜ ɬɟɫɬɨɜɨɦ ɢɫɩɵɬаɧɢɢ ɡа ɬɨ ɠɟ ɫаɦɨɟ ɜɪɟɦɹ, ɜɵɞɟɥɟɧɧɨɟ ɧа ɬɟɫɬɢɪɨɜа-
ɧɢɟ. Пɨɷɬɨɦɭ ɩɪɢ ɦɨɞɟɪɧɢɡаɰɢɢ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɣ ɫɢɫɬɟɦɵ, ɦаɤɫɢ-

ɦаɥɶɧɨ ɢɫɩɨɥɶɡɭɹ ɩɪɨɲɥɵɟ ɧаɪаɛɨɬɤɢ (ɨɫɨɛɟɧɧɨ ɢɥɥɸɫɬɪаɰɢɢ, ɬаɤ ɤаɤ 
ɢɯ ɩɨɞɝɨɬɨɜɤа ɛɨɥɟɟ ɬɪɭɞɨɟɦɤа ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɬɟɤɫɬɨɜɨɣ ɱаɫɬɶɸ), ɬɢɩɵ 

ɜɨɩɪɨɫɨɜ ɦɵ ɫɬаɪаɥɢɫɶ ɪаɡɧɨɨɛɪаɡɢɬɶ. 
В ɩɟɪɜɨɦ ɭɱɟɛɧɨɦ ɫɟɦɟɫɬɪɟ ɧа ɤаɮɟɞɪɟ ɩɪɨɯɨɞɹɬ ɨɛɭɱɟɧɢɟ ɨɤɨɥɨ 

1500 ɫɬɭɞɟɧɬɨɜ. Кɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡаɬɟɥɶɧɵɦ 

ɢ ɩɪɨɜɨɞɢɬɫɹ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɜɨ ɜɫɟɯ ɫɬɭɞɟɧɱɟɫɤɢɯ ɝɪɭɩɩаɯ. ɋɤаɩɥɢ-

ɜаɟɬɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɢɧɮɨɪɦаɰɢɢ, ɤɨɬɨɪаɹ ɬɪɟɛɭɟɬ ɫɬаɬɢɫɬɢɱɟɫɤɨɣ 

ɨɛɪаɛɨɬɤɢ 

Сɬаɬиɫɬиɱеɫɤие ɜɨɡɦɨɠɧɨɫɬи СȺɄ ɄȽɉ 

Ваɠɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɹɜɥɹɟɬɫɹ аɧаɥɢɡ ɞɨɫɬɢɝ-
ɧɭɬɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ. Пɪɟɞɫɬаɜɢɦ ɜɨɡɦɨɠɧɨɫɬɢ аɜɬɨɦа-
ɬɢɡɢɪɨɜаɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɨɪɝаɧɢɡаɰɢɢ ɦɨɧɢɬɨɪɢɧɝа ɤаɱɟɫɬɜа ɨɛɪаɡɨɜа-
ɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Пɪɟɩɨɞаɜаɬɟɥɢ ɩɨɥɭɱаɸɬ ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦаɰɢɢ ɩɨ ɪɟɡɭɥɶɬаɬаɦ 

ɬɟɫɬɢɪɨɜаɧɢɹ ɜɫɟɯ ɫɬɭɞɟɧɬɨɜ, а ɨɧɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɦɟɸɬ ɜɨɡɦɨɠ-
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ɧɨɫɬɶ ɨɬɫɥɟɠɢɜаɬɶ ɫɜɨɢ ɬɟɤɭɳɢɟ ɩɨɤаɡаɬɟɥɢ ɜ ɪɟɠɢɦɟ ɨɧɥаɣɧ. ɇа ɪɢɫ. 8 

ɩɪɟɞɫɬаɜɥɟɧ ɮɪаɝɦɟɧɬ ɠɭɪɧаɥа ɫɬɭɞɟɧɱɟɫɤɨɣ ɝɪɭɩɩɵ ɫ ɪɟɡɭɥɶɬаɬаɦɢ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ ɦɨɞɭɥɸ «Пɨɜɟɪɯɧɨɫɬɢ» (ɮаɦɢɥɢɢ ɫɬɭ-

ɞɟɧɬɨɜ ɡаɬɭɲɟɜаɧɵ). Вɨɡɦɨɠɟɧ ɪɟɠɢɦ ɨɬɨɛɪаɠɟɧɢɹ ɪɟɡɭɥɶɬаɬɨɜ ɜɫɟɯ 
ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ ɦɨɞɭɥɹ ɢɥɢ ɩɨɤаɡ ɬɨɥɶɤɨ ɥɭɱɲɢɯ ɪɟɡɭɥɶɬаɬɨɜ 
ɞаɧɧɨɝɨ ɬɟɫɬа ɫɬɭɞɟɧɬаɦɢ ɝɪɭɩɩɵ. В ɫɬɨɥɛɰɟ «ɨɰɟɧɤа» ɩɪɢɜɟɞɟɧɵ ɛаɥ-
ɥɵ, ɧаɛɪаɧɧɵɟ ɫɬɭɞɟɧɬаɦɢ ɜ ɬɟɫɬɨɜɨɦ ɢɫɩɵɬаɧɢɢ. В ɫɥɟɞɭɸɳɟɦ 

ɫɬɨɥɛɰɟ ɞɟɬаɥɢɡɢɪɭɸɬɫɹ ɧаɛɪаɧɧɵɟ ɛаɥɥɵ ɡа ɤаɠɞɨɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ 
ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ (ɧаɩɨɦɢɧаɟɦ, ɱɬɨ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɬɟɫɬɢɪɨɜаɧɢɢ ɩɪɟ-
ɞɭɫɦɨɬɪɟɧɨ 15 ɜɨɩɪɨɫɨɜ, ɤаɠɞɵɣ ɜɨɩɪɨɫ ɨɰɟɧɢɜаɟɬɫɹ ɜ 1 ɛаɥɥ, ɦаɤɫɢ-

ɦаɥɶɧаɹ ɨɰɟɤа – 15 ɛаɥɥɨɜ). В ɩɨɫɥɟɞɧɟɣ ɝɪаɮɟ ɭɤаɡаɧɵ ɞаɬа ɢ ɜɪɟɦɹ 
ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɢɫɩɵɬаɧɢɹ. 

 

Ɋɢɫ. 8. Ɏɪаɝɦɟɧɬ ɠɭɪɧаɥа ɫɬɭɞɟɧɱɟɫɤɨɣ ɝɪɭɩɩɵ 

ɇа ɪɢɫ. 9 ɩɪɢɜɟɞɟɧɵ ɞаɧɧɵɟ ɨ ɬɟɫɬɢɪɨɜаɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɭ-

ɞɟɧɬа, ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɜɫɟɯ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɣ, ɤɨɬɨɪɵɟ ɨɧ 

ɩɪɨɲɟɥ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɞɟɬаɥɢɡаɰɢɟɣ. ȿɫɥɢ ɜ ɫɬɨɥɛɰɟ ɨɰɟɧɤɢ ɳɟɥɤ-
ɧɭɬɶ ɧа ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬаɬ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪаɫɲɢɮɪɨɜɤɭ ɤɨɧ-

ɤɪɟɬɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɢɫɩɵɬаɧɢɹ: ɤаɤɢɟ ɜɨɩɪɨɫɵ ɞɨɫɬаɥɢɫɶ ɫɬɭɞɟɧɬɭ 

ɢ ɤаɤ ɨɧ ɧа ɧɢɯ ɨɬɜɟɬɢɥ. 
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Ɋɢɫ. 9. Ⱦаɧɧɵɟ ɨ ɬɟɫɬɨɜɵɯ ɢɫɩɵɬаɧɢɹɯ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɭɞɟɧɬа 

ɇа ɪɢɫ. 10 ɩɪɢɜɟɞɟɧ ɮɪаɝɦɟɧɬ ɞɟɬаɥɢɡаɰɢɹ ɬɟɫɬɨɜɨɝɨ ɢɫɩɵɬаɧɢɹ 
ɫɬɭɞɟɧɬа ɨɬ 7 ɞɟɤаɛɪɹ. Ɋɨɡɨɜɵɦ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧ ɧɟɜɟɪɧɵɣ ɜɵɛɨɪ ɫɬɭ-
ɞɟɧɬа, ɡɟɥɟɧɵɦ – ɩɪаɜɢɥɶɧɵɟ ɨɬɜɟɬɵ. 

 

Ɋɢɫ. 10. Ɏɪаɝɦɟɧɬ ɪаɫɲɢɮɪɨɜɤɢ ɨɬɞɟɥɶɧɨɝɨ ɬɟɫɬɨɜɨɝɨ  
ɢɫɩɵɬаɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɭɞɟɧɬа 
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Ȼɨɥɶɲɨɣ ɨɛɴɟɦ ɞаɧɧɵɯ, ɩɨɥɭɱаɟɦɵɯ ɜ ɯɨɞɟ ɦɨɧɢɬɨɪɢɧɝа ɨɛɪаɡɨɜа-
ɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ, ɬɪɟɛɭɟɬ ɨɛɨɛɳɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɥаɧɨɜɵɯ аɬɬɟ-
ɫɬаɰɢɣ ɞɟɤаɧаɬаɦɢ ɭɧɢɜɟɪɫɢɬɟɬа. ɇɢɠɟ ɩɪɢɜɟɞɟɧа ɫɜɨɞɧаɹ ɢɧɮɨɪɦаɰɢɹ 
ɨ ɪɟɡɭɥɶɬаɬаɯ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜаɧɢɹ ɧа ɝɨɪɧɨ-ɧɟɮɬɹɧɨɦ ɮаɤɭɥɶɬɟɬɟ 
(ȽɇɎ) ɭɧɢɜɟɪɫɢɬɟɬа (ɜ ПɇɂПɍ 9 ɮаɤɭɥɶɬɟɬɨɜ): ɧа ɪɢɫ. 11 – ɞаɧɧɵɟ ɤɨɧ-
ɬɪɨɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ ɦɨɞɭɥɸ «Пɨɜɟɪɯɧɨɫɬɢ»; ɧа ɪɢɫ. 12 – ɤɨɧ-
ɬɪɨɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ ɦɨɞɭɥɸ «ɂɡɨɛɪаɠɟɧɢɹ». В ɫɬɨɥɛɰɟ «Кɨɥɢɱɟ-
ɫɬɜɨ ɩɪɨɲɟɞɲɢɯ ɬɟɫɬɢɪɨɜаɧɢɟ» ɩɪɢɜɟɞɟɧɵ ɜɫɟ ɪɟɡɭɥɶɬаɬɵ ɫ ɭɱɟɬɨɦ ɩɟ-
ɪɟɫɞаɱɢ ɬɟɫɬɨɜɨɝɨ ɢɫɩɵɬаɧɢɹ ɧɟɤɨɬɨɪɵɦɢ ɫɬɭɞɟɧɬаɦɢ. Ⱦаɥɟɟ ɜ ɫɬɨɥɛɰаɯ 
ɩɪɢɜɟɞɟɧɵ ɦаɤɫɢɦаɥɶɧɵɣ, ɦɢɧɢɦаɥɶɧɵɣ ɢ ɫɪɟɞɧɢɣ ɪɟɡɭɥɶɬаɬ ɜ ɝɪɭɩɩɟ. 
ɋɥɟɞɭɸɳɢɟ ɫɬɨɥɛɰɵ ɞɢɮɮɟɪɟɧɰɢɪɭɸɬ ɝɪɭɩɩɵ ɭɱаɳɢɯɫɹ ɜ ɡаɜɢɫɢɦɨɫɬɢ 
ɨɬ ɞɨɫɬɢɝɧɭɬɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɩɨ ɭɪɨɜɧɹɦ: 0–6 – ɧɟɭɞɨɜ-
ɥɟɬɜɨɪɢɬɟɥɶɧɵɣ; 6–9 – ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ; 9–12 – ɯɨɪɨɲɢɣ; 12–15 – 
ɜɵɫɨɤɢɣ. В ɤаɠɞɨɦ ɫɬɨɥɛɰɟ ɩɨɤаɡаɧɨ, ɫɤɨɥɶɤɨ ɫɬɭɞɟɧɬɨɜ ɭɱɟɛɧɨɣ ɝɪɭɩɩɵ 
ɩɨɩаɞаɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɭɪɨɜɧɟɜɭɸ ɞɢɮɮɟɪɟɧɰɢаɰɢɸ. 

 

Ɋɢɫ. 11. ɂɬɨɝɨɜɵɣ ɪɟɡɭɥɶɬаɬ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ  
ɩɨ ɦɨɞɭɥɸ «Пɨɜɟɪɯɧɨɫɬɢ» ɧа ȽɇɎ 

Ɂаɤɥɸɱеɧие 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧа ɞаɧɧɨɦ ɷɬаɩɟ аɜɬɨɦаɬɢɡаɰɢɢ ɨɛɪаɛɨɬɤа 

ɞɨɫɬɢɝаɟɦɵɯ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɤаɫаɟɬɫɹ ɬɨɥɶɤɨ ɩɪɨɰɟɞɭɪ 
ɨɰɟɧɤɢ ɡɧаɧɢɣ ɢ ɭɦɟɧɢɣ ɨɛɭɱаɟɦɵɯ. Вɥаɞɟɧɢɹ ɠɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɨɬ-
ɞɟɥɶɧɨ ɩɪɢ ɨɰɟɧɤɟ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɡаɞаɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɭɞɟɧɬаɦɢ 
ɜ ɯɨɞɟ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ. Ɉɞɧаɤɨ ɞаɧɧɵɣ ɫɪɟɡ ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɜаɟɬ  
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Ɋɢɫ. 12. ɂɬɨɝɨɜɵɣ ɪɟɡɭɥɶɬаɬ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ  
ɩɨ ɦɨɞɭɥɸ «ɂɡɨɛɪаɠɟɧɢɹ» ɧа ȽɇɎ 

ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɨɢɡɜɨɞɢɬ ɞɢɮɮɟɪɟɧɰɢаɰɢɸ ɫɬɭɞɟɧɱɟɫɤɨɝɨ 
ɤɨɧɬɢɧɝɟɧɬа, ɜɵɹɜɥɹɟɬ ɫɥаɛɵɟ ɦɟɫɬа ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ, ɜɵ-

ɫɜɟɱɢɜаɟɬ ɨɬɞɟɥɶɧɵɟ ɨɬɫɬаɸɳɢɟ ɫɬɭɞɟɧɱɟɫɤɢɟ ɝɪɭɩɩɵ ɢ ɩɟɪɫɨɧɢɮɢɰɢ-

ɪɭɟɬ ɫɥɨɛɨɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɫɬɭɞɟɧɬɨɜ. Пɪɢ ɷɬɨɦ ɨɬ ɩɪɟɩɨɞаɜаɬɟɥɹ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡаɬɪаɬ ɜɪɟɦɟɧɢ ɧа ɩɪɨɜɟɪɤɭ ɤɨɧɬɪɨɥɢɪɭɸ-

ɳɢɯ ɡаɞаɧɢɣ, а ɤаɪɬɢɧа ɭɪɨɜɧɹ ɨɛɭɱɟɧɧɨɫɬɢ ɤаɤ ɜ ɰɟɥɨɦ ɧа ɮаɤɭɥɶɬɟɬɟ, 
ɬаɤ ɢ ɜ ɨɬɞɟɥɶɧɨɣ ɫɬɭɞɟɧɱɟɫɤɨɣ ɝɪɭɩɩɟ ɩɨɥɭɱаɟɬɫɹ ɛɨɥɟɟ ɩɨɥɧɨɣ ɢ ɨɛɴ-

ɟɤɬɢɜɧɨɣ. Ɍаɤɠɟ ɞɨɫɬаɬɨɱɧɨ ɩɪɨɫɬɨ ɜɵɹɜɥɹɸɬɫɹ ɩɪɨɛɟɥɵ ɜ ɩɨɞɝɨɬɨɜɤɟ 
ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɭɞɟɧɬа, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɫаɦɨɣ аɜɬɨɦаɬɢɡɢɪɨɜаɧ-

ɧɨɣ ɫɢɫɬɟɦɨɣ. 

Кɪɨɦɟ ɬɨɝɨ, ɪɟɠɢɦ ɫаɦɨɩɨɞɝɨɬɨɜɤɢ ɢ ɫаɦɨɬɟɫɬɢɪɨɜаɧɢɹ ɩɨɡɜɨɥɹɟɬ 
ɨɪɝаɧɢɡɨɜаɬɶ ɨɛɪаɡɨɜаɬɟɥɶɧɭɸ ɫɪɟɞɭ ɡаɢɧɬɟɪɟɫɨɜаɧɧɨɝɨ ɢ ɨɬɜɟɬɫɬɜɟɧ-

ɧɨɝɨ ɨɫɜɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɤɭɪɫа, ɫɬɢɦɭɥɢɪɭɟɬ ɤ ɞɨɫɬɢɠɟɧɢɸ ɧаɢɥɭɱɲɢɯ 
ɪɟɡɭɥɶɬаɬɨɜ, ɩɨɜɵɲаɟɬ ɢɧɬɟɪɟɫ ɤ ɞɢɫɰɢɩɥɢɧɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɴɟɤɬɢɜ-
ɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɨɣ ɫаɦɨɨɰɟɧɤɢ. 

В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪаɡɪаɛаɬɵɜаɸɬɫɹ ɬɟɫɬɨɜɵɟ ɡаɞаɧɢɹ ɩɨ ɦɨɞɭɥɹɦ 

2-ɝɨ ɫɟɦɟɫɬɪа ɨɛɭɱɟɧɢɹ. Пɪɟɞɥаɝаɟɦ ɜɫɟɦ ɠɟɥаɸɳɢɦ ɢɡɧɭɬɪɢ ɨɰɟɧɢɬɶ 
ɞɟɣɫɬɜɢɟ ɋАК КȽП ɧа ɩɪɢɦɟɪɟ ɨɞɧɨɝɨ ɢɡ ɬɟɫɬɨɜɵɯ ɡаɞаɧɢɣ ɬɟɦɵ «ɋɛɨ-
ɪɨɱɧɵɣ ɱɟɪɬɟɠ». В ɬɟɫɬɨɜɨɦ ɢɫɩɵɬаɧɢɢ ɩɪɢɜɟɞɟɧ ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɧɭɠɧɨ ɨɬɜɟɬɢɬɶ ɧа 10 ɜɨɩɪɨɫɨɜ ɤ ɞаɧɧɨɦɭ ɱɟɪɬɟɠɭ. 
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ɈɊȽАɇИɁАɐИə ɋАɆɈɄɈɇɌɊɈɅə  

ɌИɉɈȼɕɏ ȽɊАɎИɑȿɋɄИɏ ɁАȾАɑ 

Ʉɪɚɣɧɨɜɚ Ɇɚɪɢɧɚ ɇɢɤɨɥɚɟɜɧɚ,  

Ɍɚɪɚɫɨɜɚ Ʌɸɛɨɜɶ ɋɟɪɝɟɟɜɧɚ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ  

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

Пɪɢɜɨɞɢɬɫɹ ɢɧɮɨɪɦаɰɢɹ ɨ ɪаɡɪаɛɨɬɤɟ ɫɢɫɬɟɦɵ ɫаɦɨɤɨɧɬɪɨɥɹ ɫɬɭɞɟɧɬаɦɢ ɬɢɩɨ-
ɜɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɪаɛɨɬ, ɩɪɨɛɥɟɦаɯ, ɪɟɲаɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɷɬɨɣ ɫɢɫɬɟɦɵ. Ɋаɫɫɦɨɬɪɟɧɵ 
ɩɪɢɧɰɢɩɵ ɨɪɝаɧɢɡаɰɢɢ ɫаɦɨɤɨɧɬɪɨɥɹ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɨɧɬɪɨɥɶ ɤаɱɟɫɬɜа ɪаɛɨɬ, ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа ɫɬɭɞɟɧɬɨɜ, 
ɤаɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ, ɝɪаɮɢɱɟɫɤɢɟ ɪаɛɨɬɵ. 

 
 

ORGANIZATION OF SELF-CONTROL  

OF TYPICAL GRAPHIC TASKS 

Krainova Marina Nikolaevna, 

Tarasova Lyubov 

Perm National Research Polytechnic University 

Information is provided on the development of a self-monitoring system for students 
of typical graphic works, problems solved with the help of this system. The principles of 
organization of self-control are considered.  

Keywords: quality control of works, independent work of students, map of self-
control, graphic works. 

 
 

В ɨɫɧɨɜɭ ɫɬаɧɞаɪɬɨɜ ВɈ ɩɨɥɨɠɟɧɵ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ 
ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа ɫɬɭɞɟɧɬɨɜ, ɩɨɷɬɨɦɭ аɤɬɭаɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɨɡ-
ɞаɧɢɟ ɬаɤɨɣ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪаɹ ɛɵ ɝаɪаɧɬɢɪɨɜаɥа ɩɟ-
ɪɟɜɨɞ ɨɛɭɱаɟɦɨɝɨ ɢɡ ɨɛɴɟɤɬа ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɫɭɛɴɟɤɬ 
ɫаɦɨɨɛɪаɡɨɜаɧɢɹ ɢ ɫаɦɨɜɨɫɩɢɬаɧɢɹ. 

ɋаɦɨɤɨɧɬɪɨɥɶ – ɷɬɨ ɜаɠɧɟɣɲɢɣ ɷɥɟɦɟɧɬ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɪɟ-
ɡɭɥɶɬаɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɭɱɟɧɢɹ ɩɨ ɜɫɟɦ 
ɩɪɟɞɦɟɬаɦ. Ɉɬɥɢɱɢɬɟɥɶɧаɹ ɱɟɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ ɡаɤɥɸɱаɟɬɫɹ ɜ ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɨɦ ɜɵɹɜɥɟɧɢɢ ɧɟɬɨɱɧɨɫɬɟɣ ɢ ɨɲɢɛɨɤ, ɭɦɟɧɢɢ ɢɫɤаɬɶ ɫɩɨɫɨɛ ɭɫɬɪаɧɟ-
ɧɢɹ ɧаɣɞɟɧɧɵɯ ɩɪɨɛɟɥɨɜ ɢ ɭɫɬɪаɧɹɬɶ ɢɯ, а ɬаɤɠɟ ɜ ɦɨɬɢɜаɰɢɢ ɫɬɭɞɟɧɬа 
ɤ ɫаɦɨɪаɡɜɢɬɢɸ ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɤɨɧɬɪɨɥɸ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [1]. 

Мɟɠɞɭ ɩɪɟɩɨɞаɜаɧɢɟɦ ɢ ɨɛɭɱɟɧɢɟɦ, ɤɨɧɬɪɨɥɟɦ ɩɪɟɩɨɞаɜаɬɟɥɹ  
ɢ ɫаɦɨɤɨɧɬɪɨɥɟɦ ɭɱаɳɢɯɫɹ ɫɭɳɟɫɬɜɭɟɬ ɫɜɹɡɶ: ɨɧɢ ɨɛɪаɡɭɸɬ ɟɞɢɧɭɸ ɫɢɫ-
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ɬɟɦɭ. ɋаɦɨɤɨɧɬɪɨɥɶ ɢ ɤɨɧɬɪɨɥɶ ɞɨɩɨɥɧɹɸɬ ɞɪɭɝ ɞɪɭɝа. Ɋɟаɥɢɡаɰɢɹ ɩɪɟ-
ɩɨɞаɜаɬɟɥɶɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, ɨɩɵɬ, ɩɨɥɭɱɟɧɧɵɣ ɫɬɭɞɟɧɬаɦɢ ɜ ɯɨɞɟ ɤɨɧɬɪɨɥɹ, 
ɩɨɡɜɨɥɹɸɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɜɹɡаɧɧɭɸ ɫ ɫаɦɨɤɨɧɬɪɨɥɟɦ. 

ɋ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ ɨɛɪаɡɨɜаɧɢɹ ɤɭɪɫ ɩɪɟɞɭɫɦаɬɪɢ-
ɜаɟɬ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɝɪаɮɢɱɟɫɤɨɣ ɝɪаɦɨɬɧɨɫɬɢ ɩɨ ɪаɡɥɢɱɧɵɦ ɧа-
ɩɪаɜɥɟɧɢɹɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

Ɉɫɧɨɜɧɨɣ ɡаɞаɱɟɣ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɹɜɥɹ-
ɟɬɫɹ ɩɨɞɝɨɬɨɜɤа ɫɩɟɰɢаɥɢɫɬа, ɫɩɨɫɨɛɧɨɝɨ ɤ ɫаɦɨɨɛɪаɡɨɜаɧɢɸ ɢ ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɨɪɢɟɧɬаɰɢɢ ɜ ɩɨɬɨɤɟ ɢɧɮɨɪɦаɰɢɢ, ɩɨɜɵɲɟɧɢɸ ɤɜаɥɢɮɢɤаɰɢɢ 
ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɸ. Ɍаɤɢɟ ɧаɜɵɤɢ ɧɟɨɛɯɨɞɢɦɨ 
ɫɮɨɪɦɢɪɨɜаɬɶ ɜɨ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬа ɜ ɜɭɡɟ, ɝɞɟ ɨɩɪɟɞɟɥɹɸɳɭɸ 
ɪɨɥɶ ɢɝɪаɟɬ ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа ɨɛɭɱаɸɳɢɯɫɹ. Пɨɞ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪаɛɨɬɨɣ ɩɨɞɪаɡɭɦɟɜаɟɬɫɹ ɢɧɞɢɜɢɞɭаɥɶɧаɹ ɢɥɢ ɤɨɥɥɟɤɬɢɜɧаɹ ɭɱɟɛɧаɹ ɞɟɹ-
ɬɟɥɶɧɨɫɬɶ, ɨɫɭɳɟɫɬɜɥɹɟɦаɹ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜа ɩɟɞаɝɨɝа 
ɩɨ ɟɝɨ ɡаɞаɧɢɹɦ ɢ ɩɨɞ ɟɝɨ ɤɨɧɬɪɨɥɟɦ. 

Ɍаɤ ɤаɤ ɪɟɡɭɥɶɬаɬ ɫаɦɨɨɛɪаɡɨɜаɧɢɹ ɫɬɭɞɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢ ɨɰɟ-
ɧɢɜаɟɬɫɹ ɛɥаɝɨɞаɪɹ ɤɨɧɬɪɨɥɸ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, аɤɬɭаɥɶɧɵɦ ɜ ɩɪɨɰɟɫɫɟ 
ɩɨɞɝɨɬɨɜɤɢ ɛɭɞɭɳɢɯ ɫɩɟɰɢаɥɢɫɬɨɜ ɹɜɥɹɟɬɫɹ ɨɛɭɱɟɧɢɟ ɫаɦɨɤɨɧɬɪɨɥɸ. 
[4]. В ɜɭɡɟ ɪɟɡɭɥɶɬаɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɪɟɩɨɞаɜа-
ɬɟɥɟɦ (ɜɭɡɨɦ, ɬɪɟɛɨɜаɧɢɹɦɢ ɎȽɈɋ), ɩɨɷɬɨɦɭ ɷɬаɥɨɧɵ, ɨ ɤɨɬɨɪɵɯ ɲɥа 
ɪɟɱɶ ɜɵɲɟ, ɦɨɠɧɨ ɫɱɢɬаɬɶ ɡаɞаɧɧɵɦɢ – ɷɬɨ ɫɨɞɟɪɠаɧɢɟ ɭɱɟɛɧɨɝɨ ɦаɬɟ-
ɪɢаɥа, ɬɪɟɛɨɜаɧɢɹ ɤ ɭɪɨɜɧɸ ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɧаɜɵɤɨɜ, ɧɨɪɦɵ ɨɰɟɧɨɤ. 
Ɉɞɧаɤɨ ɭɤаɡаɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɧɟ ɨɛɟɫɩɟɱɢɜаɟɬ «ɥɟɝɤɨɫɬɢ» ɫɨɡɞаɧɢɹ 
ɜ ɜɭɡɟ ɞɟɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɫаɦɨɤɨɧɬɪɨɥɹ: ɩɨɹɜɥɹɸɬɫɹ ɬɪɭɞɧɨɫɬɢ ɤаɤ 
ɨɪɝаɧɢɡаɰɢɨɧɧɨɝɨ, ɬаɤ ɢ ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ (ɦɟɬɨɞɢɱɟɫɤɨɝɨ) ɯаɪаɤɬɟɪа, ɡа 
ɫɱɟɬ ɩɪɨɹɜɥɟɧɢɹ ɪаɡɥɢɱɧɵɯ ɜɡɝɥɹɞɨɜ ɧа ɩɪɨɛɥɟɦɭ ɫɨ ɫɬɨɪɨɧɵ ɪаɡɥɢɱ-
ɧɵɯ ɫɭɛɴɟɤɬɨɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɧа ɩɟɪɜɭɸ 
ɩɨɡɢɰɢɸ ɜɵɞɜɢɝаɟɬɫɹ ɡаɞаɱа ɨɛɭɱɟɧɢɹ ɦɟɬɨɞаɦ ɫаɦɨɤɨɧɬɪɨɥɹ ɤаɤ ɩɪɟ-
ɩɨɞаɜаɬɟɥɟɣ, ɬаɤ ɢ ɫɬɭɞɟɧɬɨɜ [1]. 

Каɮɟɞɪа «Ⱦɢɡаɣɧ, ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɧɠɟɧɟɪɧаɹ ɝɪаɮɢ-
ɤа» ПɇɂПɍ ɨɛɭɱаɟɬ ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɝɨ ɤɭɪ-
ɫа, ɦɵɫɥɢ, ɧаɜɵɤɢ ɫаɦɨɤɨɧɬɪɨɥɹ ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɤɨɬɨɪɵɯ, 
ɤаɤ ɭ ɲɤɨɥɶɧɢɤɨɜ, ɩɥɨɯɨ ɪаɡɜɢɬɵ. Пɪɟɩɨɞаɜаɬɟɥɶ ɞɨɥɠɟɧ ɩɨɞɛɢɪаɬɶ 
ɮɨɪɦɵ, ɦɟɬɨɞɵ, ɩɪɢɟɦɵ ɮɨɪɦɢɪɨɜаɧɢɹ ɭɦɟɧɢɣ ɫаɦɨɤɨɧɬɪɨɥɹ ɭ ɫɬɭɞɟɧ-
ɬɨɜ ɧа ɤаɠɞɨɦ ɷɬаɩɟ ɪаɡɜɢɬɢɹ ɭɦɫɬɜɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɫ ɰɟɥɶɸ ɭɫɤɨɪɟɧɧɨ-
ɝɨ ɩɟɪɟɯɨɞа ɫɬɭɞɟɧɬа ɤ ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɨɫɧɨɜɟ ɞɟɣɫɬɜɢɹ, ɩɨɞɬɜɟɪ-
ɠɞаɸɳɟɝɨ ɢɧɬɟɪɢɨɪɢɡɨɜаɧɧɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɟ, ɟɝɨ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɫɨɛɫɬɜɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ, 
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ɬ.ɟ. ɫɮɨɪɦɢɪɨɜаɧɧɨɫɬɶ ɭɦɟɧɢɣ ɫаɦɨɤɨɧɬɪɨɥɹ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɪɨɰɟɫɫ 
ɫаɦɨɤɨɧɬɪɨɥɹ ɧɟɥɶɡɹ ɨɬɞɟɥɹɬɶ ɨɬ ɩɪɨɰɟɫɫа ɤɨɧɬɪɨɥɹ, ɜ ɫɭɳɧɨɫɬɢ – ɷɬɨ 
ɟɞɢɧɵɣ ɩɪɨɰɟɫɫ ɪаɡɜɢɬɢɹ ɥɢɱɧɨɫɬɢ, ɪɟɡɭɥɶɬаɬɢɜɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɜ ɡɧаɱɢ-
ɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡаɜɢɫɢɬ ɨɬ ɦɨɬɢɜаɰɢɢ ɤ ɨɛɭɱɟɧɢɸ, ɨɬ ɤɨɝɧɢɬɢɜɧɨɣ аɤ-
ɬɢɜɧɨɫɬɢ ɭɱаɳɢɯɫɹ ɢ ɨɬ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫаɦɨɤɨɧɬɪɨɥɸ ɫɨɛɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. ȿɫɥɢ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɜɵɫɲɟɣ 
ɲɤɨɥɟ ɩɨɧɢɦаɸɬ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɭɫɩɟɜаɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɬɨ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɫаɦɨɤɨɧɬɪɨɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜаɬɶ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɭɞɟɧɬɨɜ 
ɩɪɨɜɟɪɢɬɶ ɫɜɨɸ ɪаɛɨɬɭ, ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɡɧаɧɢɹ, ɩɨɜɟɞɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜ-
ɤɭ ɢɯ ɩɭɬɟɦ ɜɧɟɫɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɪɪɟɤɬɢɜɨɜ. Пɪɢ ɷɬɨɦ ɜ ɯɨɞɟ 
ɫаɦɨɤɨɧɬɪɨɥɹ ɨɰɟɧɢɜаɸɬɫɹ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤаɤ ɫа-
ɦɨɝɨ ɩɪɨɰɟɫɫа ɜɵɩɨɥɧɟɧɢɹ ɪаɛɨɬɵ, ɬаɤ ɢ ɟɝɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ [5]. 

ɂɡ-ɡа ɨɝɪаɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦа ɱаɫɨɜ аɭɞɢɬɨɪɧɵɯ ɡаɧɹɬɢɣ ɩɨ ɞɢɫ-
ɰɢɩɥɢɧаɦ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɢɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ 
ɝɪаɮɢɤа» ɫɬаɧɨɜɢɬɫɹ ɩɨɧɹɬɧɵɦ, ɱɬɨ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɩɪɨɪаɛаɬɵɜаɬɶ 
ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɝɪаɮɢɱɟɫɤɢɟ ɪаɛɨɬɵ ɢ ɬɟɦ ɫаɦɵɦ ɫɨɤɪаɬɢɬɶ ɜɪɟɦɹ, 
ɩɪɨɜɨɞɢɦɨɟ ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ. ɇа ɩɪаɤɬɢɤɟ ɠɟ ɜɵɯɨɞɢɬ ɧɟ ɜɫɟɝɞа ɬаɤ. 
Ɋɟɡɭɥɶɬаɬɨɦ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɞɧɢɯ ɢ ɬɟɯ 
ɠɟ ɨɲɢɛɨɤ, ɞɨɩɭɫɤаɟɦɵɯ ɫɬɭɞɟɧɬаɦɢ. Ɍаɤаɹ ɫɢɬɭаɰɢɹ ɹɜɥɹɟɬɫɹ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ ɜɨ ɦɧɨɝɨɦ ɫɬɪɟɫɫɨɜɨɣ, ɱɬɨ ɩɪɢɧɨɫɢɬ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ ɫɥɨɠɧɨɫɬɢ ɜ ɨɪɝаɧɢɡаɰɢɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ. ɇа ɫɟ-
ɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɤɨɧɬɪɨɥɶ ɧаɞ ɩɪаɜɢɥɶɧɨɫɬɶɸ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɩɨɞаɜаɬɟɥɟɦ, ɨɧ ɫɨɨɛɳаɟɬ ɤаɠɞɨɦɭ ɫɬɭɞɟɧɬɭ ɨ ɞɨɩɭ-
ɳɟɧɧɵɯ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɢ ɡаɞаɧɢɹ ɨɲɢɛɤаɯ, ɪаɫɩɨɡɧаɟɬ ɢ ɩɨɦɨɝаɟɬ ɢɫ-
ɩɪаɜɥɹɬɶ ɢɯ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɢ ɤɨɪɪɟɤɬɢɪɭɟɬ, ɪаɛɨɬаɹ ɫ ɤаɠɞɵɦ ɫɬɭɞɟɧɬɨɦ 
ɩɪаɤɬɢɱɟɫɤɢ ɢɧɞɢɜɢɞɭаɥɶɧɨ. Эɬɨ ɬɪаɞɢɰɢɨɧɧɵɣ ɩɨɞɯɨɞ, ɟɝɨ ɧɟɥɶɡɹ ɪаɫ-
ɫɦаɬɪɢɜаɬɶ ɤаɤ ɫаɦɵɣ ɪɟɡɭɥɶɬаɬɢɜɧɵɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫаɦɨɤɨɧɬɪɨɥɹ 
ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɞɥɹ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɢ ɫɬɭɞɟɧɬɨɜ. 

ɋɬɭɞɟɧɬɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɟɦ ɨɪɢɟɧɬɢɪɨɜаɧɵ ɥɢɲɶ ɧа ɤɨɧɬɪɨɥɶ 
ɫɨ ɫɬɨɪɨɧɵ ɩɪɟɩɨɞаɜаɬɟɥɹ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɢ ɞɨɜɨɥɶɧɨ ɩɥɨɯɨ ɨɪɢ-
ɟɧɬɢɪɭɟɬɫɹ ɜ ɜɨɩɪɨɫɟ ɫаɦɨɤɨɧɬɪɨɥɹ ɡɧаɧɢɣ, ɱɬɨ ɡаɬɪɭɞɧɹɟɬ ɩɪɨɰɟɫɫ 
ɮɨɪɦɢɪɨɜаɧɢɹ ɭɦɟɧɢɣ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [3]. 

ɋаɦɨɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫɭɛɴɟɤɬаɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧаɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ ɜɢɞɵ, ɮɨɪɦɵ ɢ ɫɩɨɫɨɛɵ ɫаɦɨɤɨɧ-
ɬɪɨɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɴɟɤɬаɦ ɭɫɜɨɟɧɢɹ. 

ɋɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɨɜɥаɞɟɧɢɹ ɢɦɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɦɢ ɡɧаɧɢɹɦɢ 
ɫɬɪɭɤɬɭɪɵ ɹɡɵɤа ɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɦɢ ɭɦɟɧɢɹɦɢ ɩɨ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɦɭ 
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ɩɪɨɟɤɬɢɪɨɜаɧɢɸ ɫɜɨɟɣ ɝɪаɮɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɨɪ-
ɝаɧɢɡаɰɢɢ ɢ ɤаɱɟɫɬɜɟɧɧɨɦɭ ɫɨɞɟɪɠаɬɟɥɶɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ваɠɧɭɸ ɪɨɥɶ 
ɜ ɷɬɨɦ ɢɝɪаɸɬ ɩɪаɜɢɥɶɧаɹ ɨɪɝаɧɢɡаɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜ ɭɫɥɨ-
ɜɢɹɯ ɪаɡɜɢɜаɸɳɟɝɨ ɢ ɜɨɫɩɢɬɵɜаɸɳɟɝɨ ɨɛɭɱɟɧɢɹ, ɮɨɪɦɢɪɨɜаɧɢɟ ɨɛɨɛ-

ɳɟɧɧɵɯ ɩɪɢɟɦɨɜ ɪɟɲɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɡаɞаɱ ɢ ɪаɰɢɨɧаɥɶɧɵɯ ɩɪɢɟɦɨɜ 
ɝɪаɮɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɝɪаɦɨɬɧɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧ-

ɮɨɪɦаɰɢɢ, ɢɡɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬаɧɞаɪɬɨɜ. Ɍаɤɢɦ ɤɨɦɩɥɟɤɫɧɵɦ 

ɪɟɲɟɧɢɟɦ ɫɬаɥɨ ɫɨɡɞаɧɢɟ ɤаɪɬ ɫаɦɨɤɨɧɬɪɨɥɹ ɩɨ ɬɢɩɨɜɵɦ ɝɪаɮɢɱɟɫɤɢɦ 

ɡаɞаɧɢɹɦ. 

Каɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ ɞɥɹ ɤаɠɞɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ (ɪɢɫ. 1, 3) ɫɨ-
ɞɟɪɠɢɬ 2 ɷɬаɩа ɩɪɨɜɟɪɤɢ: I – ɫаɦɨɤɨɧɬɪɨɥɶ ɩɪаɜɢɥɶɧɨɫɬɢ ɪɟɲɟɧɢɹ 
ɢ ɨɮɨɪɦɥɟɧɢɹ ɫɬɭɞɟɧɬɨɦ ɫ ɧаɧɟɫɟɧɢɟɦ ɨɬɦɟɬɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 

ɫɬɨɥɶɛɰɟ; II – ɤɨɧɬɪɨɥɶ ɪаɛɨɬɵ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɫ ɭɤаɡаɧɢɟɦ ɧɟɞɨɱɟɬɨɜ, 
ɨɲɢɛɨɤ ɢ ɬ.ɩ. (ɪɢɫ. 2). ɋ ɩɨɦɨɳɶɸ ɤаɪɬ ɫаɦɨɤɨɧɬɪɨɥɹ ɦɵ ɫɞɟɥаɥɢ ɩɨ-
ɩɵɬɤɭ ɜɨɜɥɟɱɶ ɨɛɭɱаɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫ ɩɨɡɧаɜаɬɟɥɶɧɨɣ аɤɬɢɜɧɨɫɬɢ, 

ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – ɤ ɫаɦɨɤɨɧɬɪɨɥɸ ɫɨɛɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Каɤ ɪɟ-
ɡɭɥɶɬаɬ, ɤɨɪɪɟɤɰɢɨɧɧаɹ ɪаɛɨɬа ɩɪɟɩɨɞаɜаɬɟɥɹ ɞɨɥɠɧа ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶ-
ɲаɬɶɫɹ, ɫɨɡɞаɜаɹ ɭɫɥɨɜɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɫаɦɨɤɨɧɬɪɨɥɹ ɫɬɭɞɟɧɬɨɜ. 

 

Ɋɢɫ. 1. Ƚɪаɮɢɱɟɫɤаɹ ɪаɛɨɬа «Пɨɫɬɪɨɟɧɢɟ ɜɵɪɟɡа ɜ ɬɟɥɟ»  
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Ɋɢɫ. 2. Каɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ  

«Пɨɫɬɪɨɟɧɢɟ ɜɵɪɟɡа ɜ ɬɟɥɟ» 

ɋɨɡɞаɧа ɦɟɬɨɞɢɤа ɫаɦɨɤɨɧɬɪɨɥɹ ɤаɱɟɫɬɜа ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟɠа 
ɢ ɩɪаɜɢɥɶɧɨɫɬɢ ɪɟɲɟɧɢɹ ɬɢɩɨɜɨɣ ɡаɞаɱɢ ɧа ɨɫɧɨɜɟ ɮɨɪɦаɥɢɡаɰɢɢ ɩɪɨ-
ɰɟɫɫа ɤɨɧɬɪɨɥɹ. ɋɢɫɬɟɦаɬɢɡɢɪɨɜаɧɧаɹ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɪɤɢ 

ɷɥɟɦɟɧɬɨɜ ɱɟɪɬɟɠа ɫ ɭɤаɡаɧɢɟɦ ɤɨɧɤɪɟɬɧɵɯ ɪɟɤɨɦɟɧɞаɰɢɣ ɩɨ ɤаɠɞɨɦɭ 
ɤɨɧɬɪɨɥɶɧɨɦɭ ɞɟɣɫɬɜɢɸ ɨɛɥɟɝɱаɟɬ ɩɨɢɫɤ ɨɲɢɛɨɤ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɧ-

ɬɪɨɥɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬаɦ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɪаɛɨɬɤɟ ɧаɜɵɤɨɜ ɜɵɩɨɥɧɟɧɢɹ 
ɢ ɩɪɨɜɟɪɤɢ ɢɯ ɜ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ, ɭɝɥɭɛɥɹɟɬ 
ɡɧаɧɢɹ ɩɨɥɨɠɟɧɢɣ ɫɬаɧɞаɪɬɨɜ ɢ ɩɨɜɵɲаɟɬ ɤаɱɟɫɬɜɨ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨ-
ɬɵ ɞɨ ɩɪɨɜɟɪɤɢ ɟɟ ɩɪɟɩɨɞаɜаɬɟɥɟɦ. Каɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪаɛɨɬɵ ɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛаɥɥ ɡа ɟɟ ɜɵɩɨɥɧɟɧɢɟ ɩɨɜɵɲаɸɬɫɹ ɡа ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ 
ɱɢɫɥа ɧɟɩɪɨɜɟɪɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɭɱɟɬа ɩɪɟɞɴɹɜɥɹɟɦɵɯ 
ɬɪɟɛɨɜаɧɢɣ. 

Каɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ, ɩɨ ɫɭɬɢ, ɹɜɥɹɟɬɫɹ аɥɝɨɪɢɬɦɨɦ ɫɢɫɬɟɦɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ, ɫɨɞɟɪɠɢɬ ɜ ɜɢɞɟ ɤɨɦɩɨɧɟɧɬа «ɨɛɪаɬɧɭɸ» 

ɫɜɹɡɶ ɫ ɢɫɩɨɥɧɢɬɟɥɟɦ ɨ ɤɨɧɬɪɨɥɟ ɪаɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɨɛ ɨɛ-
ɧаɪɭɠɟɧɢɢ ɨɲɢɛɨɤ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɤɨɪɪɟɤɬɢɪɨɜа-
ɧɢɹ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɪɨɰɟɫɫ ɤɨɧɬɪɨɥɹ ɫɢɫɬɟɦаɬɢɡɢɪɨɜаɧ, ɦɟɧɟɟ ɬɪɭ-
ɞɨɟɦɨɤ. Ɂаɥɨɠɟɧɧɵɣ аɥɝɨɪɢɬɦ ɩɪɨɜɟɪɤɢ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ ɨɫɨɛɨ ɩɨ-
ɥɟɡɟɧ ɩɪɟɩɨɞаɜаɬɟɥɹɦ, ɧɟ ɢɦɟɸɳɢɦ ɨɩɵɬа ɪаɛɨɬɵ ɩɨ ɞаɧɧɨɣ ɩɪɨɝɪаɦɦɟ 
ɨɛɭɱɟɧɢɹ. 
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Ɋɢɫ. 3. Каɪɬа ɫаɦɨɤɨɧɬɪɨɥɹ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ 
 «Ⱦɜɭɝɪаɧɧɵɣ ɭɝɨɥ» 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɧɬɪɨɥɶ ɩɨ ɢɬɨɝаɦ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ ɜɵ-
ɩɨɥɧɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɮɭɧɤɰɢɣ: ɨɛɭɱаɸɳɭɸ, ɪаɡɜɢɜаɸɳɭɸ, 
ɜɨɫɩɢɬɵɜаɸɳɭɸ. Ɉɛɭɱаɸɳаɹ ɮɭɧɤɰɢɹ ɫɜɹɡаɧа ɫ ɛɨɥɟɟ ɝɥɭɛɨɤɢɦ ɩɨ-
ɝɪɭɠɟɧɢɟɦ ɫɬɭɞɟɧɬа ɜ ɭɱɟɛɧɨɟ ɡаɞаɧɢɟ. Ɋаɡɜɢɜаɸɳаɹ – ɨɛɟɫɩɟɱɢɜаɟɬɫɹ 
ɜɤɥɸɱɟɧɢɟɦ ɫɬɭɞɟɧɬа ɜ ɧɨɜɵɟ ɞɥɹ ɧɟɝɨ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧаɩɪɢɦɟɪ, 
ɩɨɢɫɤɨɜɭɸ ɢ ɨɰɟɧɨɱɧɭɸ. Вɨɫɩɢɬаɬɟɥɶɧаɹ ɮɭɧɤɰɢɹ ɤɨɧɬɪɨɥɹ ɡɧаɧɢɣ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɫаɦɨɤɨɧɬɪɨɥɹ, ɫɜɹɡаɧа ɫ ɮɨɪɦɢɪɨɜаɧɢɟɦ ɭɫɬɨɣɱɢɜɨɣ ɫɢɫɬɟ-
ɦɵ ɨɬɧɨɲɟɧɢɣ ɫɬɭɞɟɧɬа ɤ ɩɪɨɰɟɫɫɭ ɨɛɭɱɟɧɢɹ, ɤ ɢɫɬɢɧɟ, ɤ ɱɟɥɨɜɟɤɭ; 
ɩɪɟɩɨɞаɜаɬɟɥɸ ɢ ɞɪɭɝɢɦ ɰɟɧɧɨɫɬɹɦ, ɪɟаɥɢɡɭɟɦɵɦ ɜ ɯɨɞɟ ɜɡаɢɦɨɞɟɣɫɬ-
ɜɢɹ ɦɟɠɞɭ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɢ ɫɬɭɞɟɧɬɨɦ [3]. ɂ ɜɫɟ-ɬаɤɢ ɝɥаɜɧаɹ ɡаɞаɱа 
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ɩɪɟɩɨɞаɜаɬɟɥɹ – ɩɪɟɞɫɬаɜɢɬɶ ɩɥаɧ ɫаɦɨɤɨɧɬɪɨɥɹ ɬаɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨɛɵ 
ɭɛɟɞɢɬɶ ɫɬɭɞɟɧɬа ɜ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɞɥɹ ɧɟɝɨ ɤаɪɬɵ ɫаɦɨɤɨɧɬɪɨɥɹ. Аɬ-
ɬɟɫɬаɰɢɹ ɫɬɭɞɟɧɬа ɛɭɞɟɬ ɜɵɲɟ, ɤɨɝɞа ɨɧ ɫаɦ ɫɟɛɹ ɩɪɨɤɨɧɬɪɨɥɢɪɭɟɬ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɝɪаɮɢɱɟɫɤɨɣ ɪаɛɨɬɵ [2]. 

Ɋаɛɨɬа ɫ ɤаɪɬɨɣ ɫаɦɨɤɨɧɬɪɨɥɹ ɫɧɢɦаɟɬ ɦɧɨɝɢɟ ɧɟɬɨɱɧɨɫɬɢ ɩɪɢ 
ɩɟɪɜɵɯ ɩɪɟɞɴɹɜɥɟɧɢɹɯ ɜɵɩɨɥɧɟɧɧɵɯ ɡɞаɧɢɣ ɭɱаɳɢɦɢɫɹ ɧа ɩɪɨɜɟɪɤɭ. 
КɋК ɩɨɡɜɨɥɹɟɬ ɩɪɟɩɨɞаɜаɬɟɥɸ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɟɪаɬɢɜɧɨ ɨɛɪаɬɢɬɶ 
ɜɧɢɦаɧɢɟ ɫɬɭɞɟɧɬа ɧа ɷɬаɥɨɧ, а ɬаɤɠɟ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ, ɧаɫɤɨɥɶɤɨ ɫɨɡɧа-
ɬɟɥɶɧɨ ɛɵɥа ɜɵɩɨɥɧɟɧа ɪаɛɨɬа. В ɪаɛɨɬɟ ɩɪɟɞɫɬаɜɥɟɧɵ ɪаɡɪаɛɨɬаɧɧɵɟ 
ɤаɪɬɵ ɫаɦɨɤɨɧɬɪɨɥɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɩɨ ɝɪаɮɢɱɟɫɤɢɦ ɡаɞаɧɢɹɦ «Пɨɫɬɪɨɟ-
ɧɢɢ ɜɵɪɟɡа ɜ ɬɟɥɟ», «Ⱦɜɭɝɪаɧɧɵɣ ɭɝɨɥ» (ɫɦ. ɪɢɫ. 1, 3). 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɪаɡɜɢɬɵɟ ɭɦɟɧɢɹ ɫаɦɨɤɨɧɬɪɨɥɹ ɭ ɫɬɭɞɟɧɬа ɩɨɡɜɨ-
ɥɹɸɬ ɩɨɫɥɟɞɧɟɦɭ ɩɨɫɬɟɩɟɧɧɨ ɜɡɹɬɶ ɱаɫɬɶ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɢ ɭɩɪаɜɥɟɧ-
ɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɟɩɨɞаɜаɬɟɥɹ ɧа ɫɟɛɹ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɩɨɤаɡаɬɟɥɟɣ ɪɟɡɭɥɶɬаɬɨɜ ɡɧаɧɢɣ, ɭɦɟɧɢɣ ɢ ɮɨɪɦɢɪɭɟɦɵɯ ɤɨɦɩɟɬɟɧɰɢɣ 
ɭ ɫɬɭɞɟɧɬɨɜ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɤаɪɬɵ ɫаɦɨɤɨɧɬɪɨɥɹ, ɹɜɥɹɸɳɢɟɫɹ 
ɫɜɨɟɨɛɪаɡɧɵɦɢ ɦаɪɲɪɭɬɧɵɦɢ ɩɭɬɟɜɨɞɢɬɟɥɹɦɢ, ɧаɩɪаɜɥɹɸɳɢɦɢ ɫɬɭ-
ɞɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɩɪɨɟɤɬɧɵɯ 
ɡаɞаɧɢɣ. ɋɬɪɭɤɬɭɪа ɤаɪɬɵ ɫаɦɨɤɨɧɬɪɨɥɹ ɩɨɡɜɨɥɹɟɬ ɫɬɭɞɟɧɬаɦ ɨɰɟɧɢɜаɬɶ 
ɫɜɨɢ ɡɧаɧɢɹ ɧа ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɪаɛɨɬɵ ɧаɞ ɡаɞаɧɢɟɦ, ɬ.ɟ. ɜɵɩɨɥɧɹɬɶ 
ɟɝɨ ɛɨɥɟɟ ɨɫɨɡɧаɧɧɨ, а ɡɧаɱɢɬ, ɢ ɛɨɥɟɟ ɤаɱɟɫɬɜɟɧɧɨ. 
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ȿё ɧаɡɵɜаɸɬ ɷɥɟɦɟɧɬаɪɧɨɣ ɢɥɢ ɲɤɨɥɶɧɨɣ ɦаɬɟɦаɬɢɤɨɣ, ɫɩɨɪɹɬ ɨ 
ɡɧаɱɟɧɢɢ ɜ ɨɛɳɟɤɭɥɶɬɭɪɧɨɦ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦ аɫɩɟɤɬɟ. А.Ɏ. ɏаɪɲɢ-
ɥаɞɡɟ ɜ ɡаɦɟɬɤаɯ «Ɉ ɲɤɨɥɶɧɨɦ ɨɛɪаɡɨɜаɧɢɢ» ɨɬɦɟɱаɟɬ, ɱɬɨ ɲɤɨɥɶɧаɹ 
ɦаɬɟɦаɬɢɤа ɞɨɜɨɥɶɧɨ ɬɪɭɞɧа, ɧɨ ɜ ɧɟɣ ɨɬɫɭɬɫɬɜɭɸɬ ɨɫɧɨɜɵ ɦаɬɟɦаɬɢɤɢ. 
А ɭɠ ɲɤɨɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ – ɩɪɨɫɬɨ ɫɯɨɥаɫɬɢɱɟɫɤɢɣ ɩɟɪɟɠɢɬɨɤ. В ɫɩɟ-
ɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡаɜɟɞɟɧɢɹɯ ɝɟɨɦɟɬɪɢɸ ɢɡɭɱаɸɬ 
ɫ ɧɭɥɹ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɝɟɨɦɟɬɪɢɢ ɜ ɲɤɨɥɶɧɨɦ ɨɛɪаɡɨɜаɧɢɢ, ɩɨ ɦɧɟɧɢɸ 
ɏаɪɲɢɥаɞɡɟ, ɫɬɨɢɬ ɨɬɤаɡаɬɶ. ɍɱɢɬɶ ɧаɞɨ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɢ ɬɨɩɨɥɨɝɢɢ. 

Ɂаɝɥɹɧɟɦ ɜ ɮɭɧɞаɦɟɧɬаɥɶɧɵɟ ɭɱɟɛɧɢɤɢ аɤаɞɟɦɢɤа А.Ⱦ. Аɥɟɤɫаɧɞ-
ɪɨɜа [1, 2]. ɋɪаɡɭ ɭɛɟɞɢɦɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ ɤɨɧɜɟɧɰɢ-
аɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɟɫɬɟɫɬɜɟɧɧаɹ ɝɟɨɦɟɬɪɢɹ ɨɬɪаɠаɟɬ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ 
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ɨɬɧɨɲɟɧɢɹ, ɤаɤ ɨɧɢ ɫɭɳɟɫɬɜɭɸɬ ɜ ɩɪɢɪɨɞɟ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɫɬаɧаɜ-
ɥɢɜаɸɬɫɹ ɜ ɩɪаɤɬɢɤɟ – ɥɭɱаɦɢ ɫɜɟɬа, ɬɜёɪɞɵɦɢ ɫɬɟɪɠɧɹɦɢ ɢ ɬ.ɞ. Ɉɫɧɨɜ-
ɧɵɟ ɮɢɝɭɪɵ ɝɟɨɦɟɬɪɢɢ – ɩɪɹɦɨɥɢɧɟɣɧɵɟ ɨɬɪɟɡɤɢ – ɜ ɢɯ ɮɢɡɢɱɟɫɤɨɣ 
ɪɟаɥɢɡаɰɢɢ ɜɵɞɟɥɹɸɬɫɹ ɢɡ ɜɫɟɯ ɥɢɧɢɣ ɦɧɨɝɢɦɢ ɨɛɴɟɤɬɢɜɧɵɦɢ, ɧɟɡаɜɢ-
ɫɢɦɵɦɢ ɨɬ ɫɨɝɥаɲɟɧɢɣ ɫɜɨɣɫɬɜаɦɢ. ɇɟ ɩɪɨɫɬɨ ɬаɤ Вɥаɞɢɦɢɪ Аɪɧɨɥɶɞ 
ɧаɡɜаɥ ɦаɬɟɦаɬɢɤɭ ɱаɫɬɶɸ ɮɢɡɢɤɢ, а ɂɝɨɪɶ ɒаɪɵɝɢɧ ɮɢɡɢɤɭ – ɱаɫɬɶɸ 
ɝɟɨɦɟɬɪɢɢ. 

А.Ⱦ. Аɥɟɤɫаɧɞɪɨɜ ɨɬɦɟɱаɟɬ, ɱɬɨ ɜ ɝɟɨɦɟɬɪɢɢ ɦɵ ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨ-
ɞɢɦ ɨɬ ɧаɝɥɹɞɧɨɫɬɢ ɤ ɥɨɝɢɱɟɫɤɢɦ ɜɵɜɨɞаɦ ɜ ɨɬɜɥɟɱɟɧɢɢ ɨɬ ɧаɝɥɹɞɧɨɫɬɢ 
ɢ ɨɬ ɷɬɢɯ ɜɵɜɨɞɨɜ ɤ ɩɪɢɦɟɧɟɧɢɹɦ ɜ ɞɪɭɝɢɯ ɧаɭɤаɯ, ɜ ɬɟɯɧɢɤɟ, ɜ ɩɪаɤɬɢɤɟ. 
Ɋаɡɞɟɥ «Эɥɟɦɟɧɬаɪɧаɹ ɝɟɨɦɟɬɪɢɹ» ɡаɧɢɦаɟɬ ɞɨɫɬɨɣɧɨɟ ɦɟɫɬɨ ɜ [2], ɝɞɟ ɩɨ-
ɦɢɦɨ аɤɫɢɨɦ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɬɪɟɭɝɨɥɶɧɢɤɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ, ɦɟɬɪɢɱɟ-
ɫɤɢɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɧаɱаɥа ɫɬɟɪɟɨɦɟɬɪɢɢ, ɨɬɨɛɪаɠɟɧɢɹ, ɪаɜɟɧɫɬɜа ɮɢɝɭɪ, 
ɩɥɨɳаɞɢ ɢ ɨɛɴёɦɵ, ɡаɞаɱɢ ɧа ɩɨɫɬɪɨɟɧɢɹ. Кɪɨɦɟ ɷɬɨɝɨ ɜ ɨɬɞɟɥɶɧɵɣ ɪаɡɞɟɥ 
ɜɵɧɟɫɟɧɵ ɧаɥɨɠɟɧɢɹ, ɩɨɞɨɛɢɟ, аɮɮɢɧɧɵɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ. 

Ɍɨɬ, ɤɬɨ ɡɧаɤɨɦ ɫɨ ɲɤɨɥɶɧɵɦ ɭɱɟɛɧɢɤɨɦ ɩɨɞ ɪɟɞаɤɰɢɟɣ Аɬаɧаɫɹ-
ɧа [3], ɥɟɝɤɨ ɭɞɨɫɬɨɜɟɪɢɬɫɹ ɜ ɧаɥɢɱɢɢ ɩɨɞɨɛɧɵɯ ɪаɡɞɟɥɨɜ ɜ ɞаɧɧɨɣ ɤɧɢ-
ɝɟ. ɇɭɠɧɵ ɥɢ ɡɧаɧɢɹ, ɭɦɟɧɢɹ ɢ ɧаɜɵɤɢ, ɩɪɢɨɛɪɟɬёɧɧɵɟ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɷɥɟɦɟɧɬаɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ, ɜ ɜɵɫɲɟɣ ɬɟɯɧɢɱɟɫɤɨɣ ɲɤɨ-
ɥɟ? ɇɟɫɨɦɧɟɧɧɨ, ɞа, ɜɟɞɶ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ ɢɡ ɝɟɨɦɟɬ-
ɪɢɢ ɢɡɭɱаɸɬ ɬɨɥɶɤɨ аɧаɥɢɬɢɱɟɫɤɭɸ (ɢ ɧɟ ɜɟɡɞɟ ɧаɱɟɪɬаɬɟɥɶɧɭɸ). 

ɇ.А. ɋаɥɶɤɨɜ ɜ ɫɬаɬɶɹɯ [4, 5] ɜ ɨɱɟɪɟɞɧɨɣ ɪаɡ ɭɛɟɞɢɬɟɥɶɧɨ ɩɨɤаɡаɥ, 
ɱɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɡа ɧɢɦ ɦаɬɟɦаɬɢɱɟ-
ɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜɵɧɭɠɞɟɧɧɨ ɩɪɢɜɥɟɤаɸɬ ɜ ɪаɛɨɬɭ ɧаɱɟɪɬаɬɟɥɶɧɭɸ 
ɝɟɨɦɟɬɪɢɸ. 

Ɋɟɲɟɧɢɟ ɥɸɛɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɡаɞаɱɢ ɧаɱɢɧаɟɬɫɹ ɫ ɱɟɪɬɟɠа. 
ɍɦɟɧɢɟ ɩɨɫɬɪɨɢɬɶ ɝɪаɦɨɬɧɵɣ ɱɟɪɬёɠ ɹɜɥɹɟɬɫɹ ɜаɠɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ. Ƚɟɨɦɟɬɪɢɹ ɹɜɥɹɟɬɫɹ ɧɨɫɢɬɟɥɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɦɟɬɨɞа ɩɨɡɧаɧɢɹ ɦɢɪа, ɩɟɪɜɢɱɧɵɦ ɜɢɞɨɦ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ, ɨɞɧɢɦ ɢɡ ɫɪɟɞɫɬɜ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɨɝɨ ɪаɡɜɢɬɢɹ, ɫɬɢɦɭɥɢɪɭɟɬ ɪаɡɜɢ-
ɬɢɟ ɬɜɨɪɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ. 

ɇɟɥɶɡɹ ɧɟ ɫɤаɡаɬɶ ɨ ɫɜɨɟɨɛɪаɡɧɨɣ ɷɫɬɟɬɢɤɟ, ɩɪɢɫɭɳɟɣ ɝɟɨɦɟɬɪɢɢ. 
ɇɟɜɨɡɦɨɠɧɨ ɩɪɨɧɢɤɧɭɬɶ ɜ ɫɭɬɶ ɝɟɨɦɟɬɪɢɢ, ɟɫɥɢ ɧɟ ɱɭɜɫɬɜɨɜаɬɶ ɤɪаɫɨɬɵ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ. А.Ɏ. ɒаɪɵɝɢɧ ɧаɡɜаɥ ɝɟɨɦɟɬɪɢɸ ɨɞɧɢɦ ɢɡ ɧɟɦɧɨ-
ɝɢɯ «ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ» ɩɪɨɞɭɤɬɨɜ, ɩɨɬɪɟɛɥɹɟɦɵɯ ɜ ɨɛɪаɡɨɜаɧɢɢ. 

Ɋɟаɥɶɧɨɟ ɦɟɫɬɨ ɷɥɟɦɟɧɬаɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɲɤɨɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ, 
ɤ ɫɨɠаɥɟɧɢɸ, ɟɞɢɧɵɦ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɦ ɷɤɡаɦɟɧɨɦ. ȿɞɢɧɵɦ ɩɨ ɬɨɣ ɩɪɢ-
ɱɢɧɟ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ, ɧаɩɪɢɦɟɪ ɨɬ ɋɒА, ɹɜɥɹɟɬɫɹ ɢ ɞɨɤɭɦɟɧɬɨɦ ɨ ɫɨɨɬ-
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ɜɟɬɫɬɜɭɸɳɟɦ ɭɪɨɜɧɟ ɫɪɟɞɧɟɝɨ ɨɛɪаɡɨɜаɧɢɹ, ɢ ɞɨɤɭɦɟɧɬɨɦ, ɞаɸɳɢɦ 
ɩɪаɜɨ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɜɭɡ. 

20 ɦаɹ 2016 ɝ. ɧа ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɦ ɫɟɦɢɧаɪɟ «ɂɡɦɟɪɟɧɢɹ 
ɜ ɫɨɰɢаɥɶɧɵɯ ɧаɭɤаɯ» ɜ ɇɂɍ ВɒЭ ɫ ɞɨɤɥаɞɨɦ ɧа ɬɟɦɭ «Кɨɧɬɪɨɥɶɧɵɟ 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɦаɬɟɪɢаɥɵ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɣ ɢɬɨɝɨɜɨɣ аɬɬɟɫɬаɰɢɢ. Ɉɫɨ-
ɛɟɧɧɨɫɬɢ ɢ ɩɭɬɢ ɪаɡɜɢɬɢɹ» ɜɵɫɬɭɩɢɥа ɞɢɪɟɤɬɨɪ Ɏɟɞɟɪаɥɶɧɨɝɨ ɢɧɫɬɢɬɭ-
ɬа ɩɟɞаɝɨɝɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ Ɉ.А. Ɋɟɲɟɬɧɢɤɨɜа. В ɤɨɦɦɟɧɬаɪɢɢ 
ɤ ɞаɧɧɨɦɭ ɞɨɤɥаɞɭ [6] Ʌ.ɋ. Ƚɪɟɛɧɟɜ ɨɬɦɟɱаɟɬ ɥɸɛɨɩɵɬɧɵɣ ɮаɤɬ: ɧа ɜɨ-
ɩɪɨɫ ɨ ɬɨɦ, ɤаɤ ɫɦɨɬɪɹɬɫɹ ɧаɲɢ КɂМɵ ɢ ɜ ɰɟɥɨɦ ȿȽЭ ɫɨ ɫɬɨɪɨɧɵ ɦɢɪɨ-
ɜɨɝɨ ɫɨɨɛɳɟɫɬɜа, ɞɨɤɥаɞɱɢɤ ɨɬɜɟɬɢɥа ɢɡɜɟɫɬɧɨɣ ɰɢɬаɬɨɣ ɢɡ Ɍɸɬɱɟɜа: 
«ɍɦɨɦ Ɋɨɫɫɢɸ ɧɟ ɩɨɧɹɬɶ…». 

Мɵ ɱаɫɬɨ ɡаɛɵɜаɟɦ, ɱɬɨ ȿȽЭ – ɩɪɨɞɭɤɬ ɩɪɨɜаɥɢɜɲɟɣɫɹ ɢɞɟɢ  
ȽɂɎɈ. А ɩɨɫɥɟ ɨɬɤаɡа ɨɬ ȽɂɎɈ ȿȽЭ ɩɟɪɟɲёɥ ɜ ɭɡаɤɨɧɟɧɧɭɸ ɩɪаɤɬɢɤɭ, 
ɩɨ ɦɧɟɧɢɸ Ʌ.ɋ. Ƚɪɟɛɧɟɜа, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɢɞɟɢ ɤ ɩɨ-
ɩɵɬɤаɦ ɟё ɪɟаɥɢɡаɰɢɢ ɥɨɝɢɤа ɧаɦɟɪɟɧɢɣ ɜɫɟɝɞа ɞɨɩɨɥɧɹɟɬɫɹ, а ɩɨɬɨɦ 
ɧɟɪɟɞɤɨ ɢ ɡаɦɟɧɹɟɬɫɹ ɥɨɝɢɤɨɣ ɨɛɫɬɨɹɬɟɥɶɫɬɜ. 

Пɨ ɧаɲɟɦɭ ɝɥɭɛɨɤɨɦɭ ɭɛɟɠɞɟɧɢɸ, ɧɢɤаɤаɹ ɦɨɞɟɪɧɢɡаɰɢɹ ȿȽЭ 
(ɭɦɟɧɶɲɟɧɢɟ ɞɨɥɢ ɡаɞаɧɢɣ ɫ ɜɵɛɨɪɨɦ ɨɞɧɨɝɨ ɨɬɜɟɬа, ɩɨ ɭɬɜɟɪɠɞɟɧɢɸ 
Ɉ.А. Ɋɟɲɟɬɧɢɤɨɜɨɣ, ɧɟ ɫɧɢɡɢɥɨ ɩɨɤаɡаɬɟɥɢ ɧаɞёɠɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ) ɧɟ 
ɪɟɲɢɬ ɡаɞаɱɭ ɨɬɛɨɪа ɜ ɜɭɡ ɥɸɞɟɣ ɫ ɪаɡɜɢɬɨɣ ɪɟɮɥɟɤɫɢɟɣ. ɇɟ ɪɟɲɢɬ ɷɬɨɣ 
ɡаɞаɱɢ ɢ ɢɫɤɥɸɱɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ ȿȽЭ ɜ 2014 ɝ. ɢɡ ɨɬɱёɬɧɨɫɬɢ, ɩɨ ɤɨɬɨ-
ɪɨɣ ɨɰɟɧɢɜаɥɢ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɭɛɴɟɤɬɨɜ Ɏɟɞɟɪаɰɢɢ. 

Пɪɢɜɟɞёɦ ɟɳё ɨɞɧɭ ɰɢɬаɬɭ ɢɡ ɫɬаɬɶɢ Ʌ.ɋ. Ƚɪɟɛɧɟɜа: ɜ ɨɬɥɢɱɢɟ ɨɬ ɜɭ-
ɡɨɜ ɋɒА ɧаɲɢ ɩɪɢɧɢɦаɸɬ ɱɢɫɥа, а ɧɟ ɥɸɞɟɣ. ɑɬɨ ɢɦ ɞɟɥаɬɶ ɫ ɷɬɢɦɢ ɱɢɫ-
ɥаɦɢ, ɪɟɲɟɧɨ ɛɟɡ ɧɢɯ ɦɢɧɢɫɬɟɪɫɬɜɨɦ, ɢ ɞɥɹ ɜɫɟɯ ɫɨɜɟɪɲɟɧɧɨ ɨɞɢɧаɤɨɜɨ. 

Ⱦɨɫɬɨɣɧɵɣ ɭɪɨɜɟɧɶ ɛаɡɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ аɛɢɬɭɪɢɟɧɬɨɜ ɩɨ ɝɟɨɦɟɬ-
ɪɢɢ ɤɪаɣɧɟ ɜаɠɟɧ ɞɥɹ ɢɡɭɱɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɞɪɭɝɢɯ 
ɝɪаɮɢɱɟɫɤɢɯ, ɢ ɧɟ ɬɨɥɶɤɨ, ɞɢɫɰɢɩɥɢɧ. Ɉɞɧаɤɨ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɩɨɞɝɨ-
ɬɨɜɤа ɜ ɲɤɨɥɟ ɨɪɢɟɧɬɢɪɨɜаɧа ɧа ɭɫɩɟɲɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ȿȽЭ. ɋɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɣ ɪаɡɞɟɥ ɷɬɨɝɨ ɷɤɡаɦɟɧа ɧɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɢ ɡаɤɪɟɩɥɟɧɢɸ ɧɭɠ-
ɧɵɯ ɪаɡɞɟɥɨɜ ɤɭɪɫа, ɧɢ ɪаɡɜɢɬɢɸ ɪɟɮɥɟɤɫɢɢ. 

Пɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɭɠɟ ɞɨɫɬаɬɨɱɧɨ ɦɧɨɝɨ ɥɟɬ ɛɨɥɶɲɢɧɫɬɜɨ ɜɭɡɨɜ 
ɩɪɨɜɨɞɢɬ ɜɯɨɞɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ. ɇаɤɨɩɥɟɧɧаɹ ɫɬаɬɢɫɬɢɤа ɢ ɜɥаɞɟɧɢɟ ɢɧ-
ɮɨɪɦаɰɢɟɣ ɨ ɫɢɬɭаɰɢɢ ɜ ɪɟɝɢɨɧɟ ɞаɸɬ ɨɫɧɨɜаɧɢɟ ɧа ɧɟɤɨɬɨɪɵɟ ɩɪɨɝɧɨɡɵ. 

В ɞаɧɧɵɯ ɩɪɨɝɧɨɡаɯ ɞɨɥɠɟɧ ɭɱɢɬɵɜаɬɶɫɹ ɢ ɟɳё ɨɞɢɧ ɛɨɥɶɧɨɣ аɫ-
ɩɟɤɬ ɲɤɨɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. Ɋɟɱɶ ɢɞёɬ ɨ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɢɥɢ 
ɨ ɩɪɟɞɦɟɬɟ ɫ ɧɟɧаɜɢɫɬɧɵɦ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɱɢɧɨɜɧɢɤɨɜ ɨɬ ɨɛɪаɡɨɜаɧɢɹ 
ɧаɡɜаɧɢɟɦ «ɱɟɪɱɟɧɢɟ». В ɞаɥёɤɨɦ 1987 ɝ. ɡаɦɟɱаɬɟɥɶɧɵɣ ɩɟɞаɝɨɝ, ɢɧɠɟ-
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ɧɟɪ, ɝɥаɜа ɝɨɪɨɞɫɤɨɝɨ ɨɬɞɟɥа ɧаɪɨɞɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɤɭɥɶɬɭɪɧɨɣ ɫɬɨɥɢ-
ɰɵ ɋɟɪɝɟɣ Аɥɟɤɫɟɟɜ ɫɤаɡаɥ ɨɞɧɨɦɭ ɢɡ аɜɬɨɪɨɜ: ɜаɲɭ ɤаɮɟɞɪɭ ɠɞɭɬ ɩɪɨ-
ɛɥɟɦɵ ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ – ɧɟ ɭɞаёɬɫɹ ɫɨɯɪаɧɢɬɶ ɱɟɪɱɟɧɢɟ 
ɤаɤ ɨɛɹɡаɬɟɥɶɧɭɸ ɞɢɫɰɢɩɥɢɧɭ. 

ɂ ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɥɢɯɢɟ ɞɟɜɹɧɨɫɬɵɟ ɨɡɧаɦɟɧɨɜаɥɢɫɶ ɧɟ ɬɨɥɶɤɨ ɩɨ-
ɥɢɬɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɤаɬаɤɥɢɡɦаɦɢ, ɧɨ ɢ ɢɡɝɧаɧɢɟɦ ɱɟɪɱɟ-
ɧɢɹ ɢɡ ɲɤɨɥɶɧɨɣ ɩɪɨɝɪаɦɦɵ. Ɏɨɪɦаɥɶɧɨ ɟɝɨ ɜɫɬɪɨɢɥɢ ɜ ɞɢɫɰɢɩɥɢɧɭ 
«Ɍɟɯɧɨɥɨɝɢɹ» – ɝɢɛɪɢɞ ɬɪɭɞɨɜɨɝɨ ɜɨɫɩɢɬаɧɢɹ, ɨɫɧɨɜ ɩɪɟɞɩɪɢɧɢɦаɬɟɥɶ-
ɫɬɜа, ɞɢɡаɣɧа ɢ ɬ.ɞ. ɫ ɭɩɨɦɢɧаɧɢɟɦ ɨ ɬɨɦ, ɱɬɨ ɟɫɬɶ ɱɟɪɬёɠ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɟ ɫɬаɧɞаɪɬɵ. 

Ⱦаɥɶɧɨɜɢɞɧɵɟ ɞɢɪɟɤɬɨɪа ɲɤɨɥ ɫɨɯɪаɧɢɥɢ ɞаɧɧɵɣ ɩɪɟɞɦɟɬ ɡа ɫɱёɬ 
ɲɤɨɥɶɧɨɝɨ ɤɨɦɩɨɧɟɧɬа ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɭɪɫɨɜ ɞɥɹ ɬɟɯ, ɤɬɨ ɫɨɛɢ-
ɪаɟɬɫɹ ɩɨɫɬɭɩаɬɶ ɜ ɬɟɯɧɢɱɟɫɤɢɟ ɜɭɡɵ. Ɉɞɧаɤɨ ɛɨɥɶɲɢɧɫɬɜɨ аɛɢɬɭɪɢɟɧ-
ɬɨɜ ɩɪɢɯɨɞɹɬ ɜ ɜɭɡ ɛɟɡ ɜɫɹɤɨɝɨ ɩɨɧɹɬɢɹ ɨ ɱɟɪɬɟɠɟ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨ-
ɞаɯ ɮɨɪɦɢɪɨɜаɧɢɹ ɦɨɞɟɥɟɣ ɢɡɞɟɥɢɣ. Эɬɨ ɩɪɢɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ 
ɢɧɬɟɪɟɫɧɵɯ ɪаɡɪаɛɨɬɨɤ ɢ ɩɪɨɝɪаɦɦ, ɜ ɱаɫɬɧɨɫɬɢ [7]. Пɪɢ ɪɟаɥɢɡаɰɢɢ 
ɞаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɭɱаɳɢɣɫɹ ɞɨɥɠɟɧ ɭɦɟɬɶ: 

♦ ɜɵɛɢɪаɬɶ ɪаɰɢɨɧаɥɶɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜа ɨɬɨɛɪаɠɟɧɢɹ 
ɢɧɮɨɪɦаɰɢɢ ɨ ɩɪɟɞɦɟɬаɯ; 

♦ ɜɵɩɨɥɧɹɬɶ ɱɟɪɬɟɠɢ (ɤаɤ ɜɪɭɱɧɭɸ, ɬаɤ ɢ ɫ ɩɨɦɨɳɶɸ 2D-ɝɪаɮɢ-
ɤɢ), ɷɫɤɢɡɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɪɢɫɭɧɤɢ ɢ ɞɪɭɝɢɟ ɢɡɨɛɪаɠɟɧɢɹ ɢɡɞɟɥɢɣ; 

♦ ɩɪɨɢɡɜɨɞɢɬɶ аɧаɥɢɡ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɩɪɟɞɦɟɬа ɩɨ 
ɱɟɪɬɟɠɭ; 

♦ ɩɨɥɭɱаɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɢɡɞɟɥɢɢ ɩɨ ɟɝɨ ɢɡɨɛɪа-
ɠɟɧɢɸ (ɱɢɬаɬɶ ɱɟɪɬёɠ); 

♦ ɢɫɩɨɥɶɡɨɜаɬɶ ɩɪɢɨɛɪɟɬёɧɧɵɟ ɡɧаɧɢɹ ɢ ɭɦɟɧɢɹ ɜ ɤаɱɟɫɬɜɟ ɫɪɟɞɫɬɜ 
ɝɪаɮɢɱɟɫɤɨɝɨ ɹɡɵɤа ɜ ɲɤɨɥɶɧɨɣ ɩɪаɤɬɢɤɟ ɢ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ, ɩɪɢ 
ɩɪɨɞɨɥɠɟɧɢɢ ɨɛɪаɡɨɜаɧɢɹ; 

♦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɫɥɨɠɧɵɟ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɮɨɪɦɵ ɢ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɢ ɢɯ ɱаɫɬɟɣ. 

Каɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɧа ɜɭɡɨɜɫɤɨɣ 
ɤаɮɟɞɪɟ ɨɬɤɪɵɜаɸɬɫɹ ɩɪɢ ɪаɛɨɬɟ ɫ ɬаɤ ɜɫɟɫɬɨɪɨɧɧɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ 
ɫɬɭɞɟɧɬаɦɢ! 

Ɉɞɧаɤɨ ɜɟɪɧёɦɫɹ ɧа ɡɟɦɥɸ ɢ ɩɨɩɵɬаɟɦɫɹ ɞаɬɶ ɩɪɨɝɧɨɡ ɧа ɱɬɨ 
ɦɨɠɧɨ ɪаɫɫɱɢɬɵɜаɬɶ ɷɬɨɣ ɜɭɡɨɜɫɤɨɣ ɤаɮɟɞɪɟ ɩɪɢ ɛɥɢɠаɣɲɟɦ ɧаɛɨɪɟ 
ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ: 

♦ Ваɠɧɟɣɲɢɟ ɪаɡɞɟɥɵ ɢɡ ɭɱɟɛɧɢɤа ɩɨɞ ɪɟɞаɤɰɢɟɣ Аɬаɧаɫɹɧа ɧɟ 
ɭɫɜɨɟɧɵ. 
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♦ Кɭɪɫа ɝɪаɮɢɤɢ (ɱɟɪɱɟɧɢɹ) ɜ ɲɤɨɥɟ ɧɟ ɛɵɥɨ. 
♦ Ɉɬɛɨɪ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɡɧаɱɟɧɢɸ ȿȽЭ, ɜ ɤɨɬɨɪɨɦ ɫаɦɭɸ ɡɧа-

ɱɢɬɟɥɶɧɭɸ ɞɨɥɸ ɫɨɫɬаɜɢɥ ɪɟɡɭɥɶɬаɬ ɩɨ ɪɭɫɫɤɨɦɭ ɹɡɵɤɭ. 
♦ Ⱦɨɫɬɢɠɟɧɢɹ, ɫɜɹɡаɧɧɵɟ ɫ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɢɦɢ ɢ ɤɨɧɫɬɪɭɤ-

ɬɨɪɫɤɢɦɢ аɫɩɟɤɬаɦɢ, ɧɟ ɭɱɬɟɧɵ. 
Ⱦɥɹ ɜɵɹɫɧɟɧɢɹ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɤ ɢɡɭɱɟɧɢɸ ɝɟɨɦɟɬ-

ɪɨ-ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɥɟɬ (2014, 2015 ɢ 2016 ɝɝ. ɩɨ-
ɫɬɭɩɥɟɧɢɹ ɜ ɜɭɡ) ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɩɟɰɢаɥɶɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ ɫɬɭɞɟɧɬɨɜ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɜ ɤɨɧɰɟ ɫɟɦɟɫɬɪа ɧɟɨɛɯɨɞɢɦɨ ɫɞаɜаɬɶ ɷɤɡаɦɟɧ 
ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. Эɬɢ ɫɩɟɰɢаɥɶɧɵɟ ɬɟɫɬɵ ɫɨɫɬɨɹɥɢ ɢɡ ɲɟɫ-
ɬɢ ɡаɞаɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɦɟɧɹɥɢɫɶ ɜɫɟ ɷɬɢ ɬɪɢ ɝɨɞа. Ȼɨɥɟɟ ɬɨɝɨ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɩɪаɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ ɛɵɥɢ ɨɞɢɧа-
ɤɨɜɵɦɢ, ɩɪɨɜɟɪɤа ɜɫɟɯ ɡаɞаɧɢɣ ɩɪɨɜɨɞɢɥаɫɶ ɨɞɧɢɦ ɩɪɟɩɨɞаɜаɬɟɥɟɦ. 
Эɬɢ ɡаɞаɧɢɹ ɦɨɠɧɨ ɪаɡɞɟɥɢɬɶ ɧа ɞɜа ɪаɡɞɟɥа. 

Пɟɪɜɵɣ ɪаɡɞɟɥ: 
♦ Пɨɫɬɪɨɟɧɢɟ ɷɫɤɢɡа ɩɪɨɫɬɨɣ ɞɟɬаɥɢ ɩɨ ɟё ɧаɝɥɹɞɧɨɦɭ ɢɡɨɛ-

ɪаɠɟɧɢɸ. 
♦ Ɂɧаɧɢɟ ɬɟɨɪɟɦ ɢ аɤɫɢɨɦ ɷɥɟɦɟɧɬаɪɧɨɣ ɝɟɨɦɟɬɪɢɢ. 
♦ Ɋɟɲɟɧɢɟ ɩɪɨɫɬɨɣ ɡаɞаɱɢ ɩɨ ɫɬɟɪɟɨɦɟɬɪɢɢ. 
Вɬɨɪɨɣ ɪаɡɞɟɥ: 
♦ ɇаɯɨɠɞɟɧɢɟ ɩɪɨɟɤɰɢɣ ɬɨɱɤɢ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɫɬɨɝɨ ɬɟɥа 

(ɜɪаɳɟɧɢɹ ɢɥɢ ɦɧɨɝɨɝɪаɧɧɢɤа). 
♦ Пɨɫɬɪɨɟɧɢɟ ɫɟɱɟɧɢɹ ɩɢɪаɦɢɞɵ ɩɥɨɫɤɨɫɬɶɸ ɩɨ ɬɨɱɤаɦ ɧа ɟё 

ɪёɛɪаɯ. 
♦ Пɨɫɬɪɨɟɧɢɟ ɧаɝɥɹɞɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɬɪёɯɡɜɟɧɧɢɤа ɩɨ ɟɝɨ 

ɩɪɨɟɤɰɢɹɦ. 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɟɪɜɵɣ ɪаɡɞɟɥ ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ ɡаɞаɧɢɹ ɢɡ ɩɪɨ-

ɝɪаɦɦɵ ɫɪɟɞɧɟɣ ɲɤɨɥɵ, ɞɥɹ ɧаɯɨɠɞɟɧɢɹ ɩɪаɜɢɥɶɧɨɝɨ ɨɬɜɟɬа ɧа ɡаɞаɧɢɹ 
ɜɬɨɪɨɝɨ ɪаɡɞɟɥа ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱаɬɶ ɥɨɝɢɤɭ ɢ ɫɨɨɛɪаɡɢɬɟɥɶɧɨɫɬɶ, 
а ɬаɤɠɟ ɢɦɟɬɶ ɡаɱаɬɤɢ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɵɲɥɟɧɢɹ. Ɋɟɡɭɥɶɬаɬɵ ɨɰɟ-
ɧɢɜаɥɢɫɶ ɩɨ ɬɪаɞɢɰɢɨɧɧɨɣ ɲɤɨɥɶɧɨɣ ɩɹɬɢɛаɥɥɶɧɨɣ ɲɤаɥɟ – ɨɬ ɨɬɥɢɱ-
ɧɨɣ ɨɰɟɧɤɢ (5) ɡа ɩɪаɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɹɬɢ ɢɥɢ ɱɟɬɵɪɟɯ ɡаɞаɱ ɞɨ ɨɱɟɧɶ 
ɩɥɨɯɨɣ (1), ɤɨɬɨɪаɹ ɜɵɫɬаɜɥɹɥаɫɶ ɜ ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ ɧɢɱɟɝɨ ɩɨɯɨɠɟɝɨ ɧа 
ɩɪаɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ ɧɟɬ ɧɢ ɜ ɨɞɧɨɣ ɢɡ ɲɟɫɬɢ ɡаɞаɱ. 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɬаɛɥ. 1. 
Ɂɞɟɫɶ ɭɤаɡаɧɵ аɛɫɨɥɸɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ, ɩɨɥɭɱɢɜɲɢɯ 

ɬɭ ɢɥɢ ɢɧɭɸ ɨɰɟɧɤɭ, а ɬаɤɠɟ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɜ ɩɪɨɰɟɧɬаɯ, ɫɪɟɞɧɢɟ ɪɟ-
ɡɭɥɶɬаɬɵ ȿȽЭ ɩɨ ɬɪɟɦ ɷɤɡаɦɟɧаɦ (ɪɭɫɫɤɢɣ ɹɡɵɤ, ɦаɬɟɦаɬɢɤа ɢ ɮɢɡɢ-
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ɤа). ɋ 2015 ɝ. ɞɨɛаɜɥɹɟɬɫɹ ɝɪаɮа ȿȽЭМ – ɫɪɟɞɧɟɟ ɡɧаɱɟɧɢɟ ɪɟɡɭɥɶɬа-
ɬɨɜ ɩɨ ɦаɬɟɦаɬɢɤɟ, а ɜ 2016 ɝ. – ɟɳɟ ɢ ȿȽЭɊ – ɫɪɟɞɧɟɟ ɡɧаɱɟɧɢɟ ɪɟ-
ɡɭɥɶɬаɬɨɜ ȿȽЭ ɩɨ ɪɭɫɫɤɨɦɭ ɹɡɵɤɭ. 

Ɍаɛɥɢɰа  1 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ  

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 32 8,1 207,7 22 4,5 233,1 75,0 23 4,0 230,5 83,0 75,8 

4 54 13,7 195,0 65 13,2 213,9 69,8 71 12,6 213,1 79,1 71,3 

3 58 14,7 195,2 95 19,3 201,6 64,6 105 18,6 201,5 76,1 63,1 

2 174 44,2 182,2 191 38,8 188,9 59,5 248 43,9 194,0 75,3 60,0 

1 76 19,3 175,3 119 24,2 186,7 58,7 118 20,9 184,4 74,5 56,7 

∑ 394 100 186,7 492 100 196,3 62,5 565 100 197,3 76,3 62,1 
 

Каɤ ɜɢɞɧɨ ɢɡ ɬаɛɥ. 1, ɪɟɡɭɥɶɬаɬɵ ɜ ɬɟɱɟɧɢɟ ɷɬɢɯ ɬɪɟɯ ɥɟɬ ɩɪаɤɬɢɱɟɫɤɢ 
ɧɟ ɦɟɧɹɸɬɫɹ. Ɉɤɨɥɨ 64 % ɫɬɭɞɟɧɬɨɜ «ɧɟ ɨɬɥɢɱаɸɬɫɹ ɭɦɨɦ ɢ ɫɨɨɛɪаɡɢɬɟɥɶ-
ɧɨɫɬɶɸ» (ɪаɡɭɦɟɟɬɫɹ, ɪɟɱɶ ɢɞɟɬ ɬɨɥɶɤɨ ɨ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɦ аɫɩɟɤɬɟ). 
Пɨɫɥɟɞɧɢɟ ɞɜа ɝɨɞа ɩɪаɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬɫɹ ɪɟɡɭɥɶɬаɬɵ ȿȽЭ ɩɨ ɬɪɟɦ 
ɩɪɟɞɦɟɬаɦ, а ɬаɤɠɟ ɪɟɡɭɥɶɬаɬɵ ȿȽЭ ɩɨ ɦаɬɟɦаɬɢɤɟ. 

ɋɬɪɨɝɨ ɝɨɜɨɪɹ, ɪɟɡɭɥɶɬаɬɵ ȿȽЭ ɢɡ ɝɨɞа ɜ ɝɨɞ ɞɨɥɠɧɵ ɯɨɬɶ ɧɟɦɧɨɝɨ 
ɪаɫɬɢ, ɬаɤ ɤаɤ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɩɨɤаɡаɬɟɥɟɣ ɭɫɩɟɲɧɨɫɬɢ ɪаɛɨɬɵ 
ɜɭɡа. Ɉɛɪаɳаɟɬ ɧа ɫɟɛɹ ɜɧɢɦаɧɢɟ ɡɧаɱɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ ȿȽЭ ɩɨ ɪɭɫɫɤɨ-
ɦɭ ɹɡɵɤɭ. ȿɝɨ ɫɪɟɞɧɟɟ ɡɧаɱɟɧɢɟ ɜɨ ɜɫɟɯ ɫɬɪɨɱɤаɯ ɡɧаɱɢɬɟɥɶɧɨ ɜɵɲɟ ɪɟ-
ɡɭɥɶɬаɬɨɜ ȿȽЭ ɩɨ ɦаɬɟɦаɬɢɤɟ, ɢ ɱɟɦ ɯɭɠɟ ɪɟɡɭɥɶɬаɬɵ ɩɨ ɦаɬɟɦаɬɢɤɟ, 
ɬɟɦ ɫɭɳɟɫɬɜɟɧɧɟɟ ɷɬа ɪаɡɧɢɰа, ɢ ɞɨɥɹ ɪɭɫɫɤɨɝɨ ɹɡɵɤа ɞɨɫɬɢɝаɟɬ 40 % ɨɬ 
ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜа ɧаɛɪаɧɧɵɯ ɛаɥɥɨɜ. 

Ⱦɪɭɝɢɦɢ ɫɥɨɜаɦɢ, ɦɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɩɪɢ ɧɟ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɭɦɦɟ 
ɛаɥɥɨɜ (ɨɤɨɥɨ ɩɨɥɭɩɪɨɯɨɞɧɵɯ) ɨɩɪɟɞɟɥɹɸɳɢɦ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɬɟɯɧɢ-
ɱɟɫɤɢɣ ɜɭɡ ɹɜɥɹɟɬɫɹ ȿȽЭ ɩɨ ɪɭɫɫɤɨɦɭ ɹɡɵɤɭ. ɍ ɧɟɤɨɬɨɪɵɯ ɫɬɭɞɟɧɬɨɜ ɩɪɢ 
40 ɛаɥɥаɯ ɩɨ ɦаɬɟɦаɬɢɤɟ ɛаɥɥɵ ɩɨ ɪɭɫɫɤɨɦɭ ɹɡɵɤɭ ɧаɯɨɞɹɬɫɹ ɜ ɪаɣɨɧɟ 90. 

Пɪɨɞɨɥɠɢɦ аɧаɥɢɡɢɪɨɜаɬɶ ɪɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ. В ɬаɛɥ. 2 ɩɪɢ-
ɜɟɞɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɨɬɞɟɥɶɧɨ ɩɨ ɜɨɩɪɨɫаɦ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪаɡɞɟɥɨɜ. 

В ɷɬɨɣ ɬаɛɥɢɰɟ ɞɨɛаɜɥɟɧа ɝɪаɮа ȾɂАП, ɜ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧ ɞɢаɩа-
ɡɨɧ ɢɡɦɟɧɟɧɢɣ ȿȽЭ ɩɨ ɦаɬɟɦаɬɢɤɟ. Эɬɨɬ ɞɢаɩаɡɨɧ ɩɪаɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ 
ɫɬɪɨɱɤаɯ ɦаɤɫɢɦаɥɶɧɵɣ. ɇɟɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɜ ɤаɠɞɨɦ ɢɡ ɪаɡɞɟ-
ɥɨɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɩɨɪɨɜɧɭ – ɨɤɨɥɨ 50 %, а ɜɨɬ ɯɨɪɨɲɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 
ɧɟɪаɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ – 30 % ɜ ɩɟɪɜɨɦ ɪаɡɞɟɥɟ ɢ 18 % – ɜɨ ɜɬɨɪɨɦ, ɬ.ɟ. ɫɨ 
ɲɤɨɥɶɧɵɦɢ ɡɧаɧɢɹɦɢ ɞɟɥа ɨɛɫɬɨɹɬ ɥɭɱɲɟ, ɱɟɦ ɫ ɫɨɨɛɪаɡɢɬɟɥɶɧɨɫɬɶɸ. 
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Ɍаɛɥɢɰа  2 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ 1-ɦɭ ɢ 2-ɦɭ ɪаɡɞɟɥɭ 

  ПȿɊВɕɃ ɊАɁȾȿɅ ВɌɈɊɈɃ ɊАɁȾȿɅ 
ɊȿɁ КɈɅ  %  ȾɂАП ȿȽЭ ȿȽЭМ КɈɅ  %  ȾɂАП ȿȽЭ ȿȽЭМ 

5 32 5,7 82–57 224,2 73,5 20 3,5 90–62 225,9 71,3 
4 138 24,4 88–45 209,4 67,8 84 14,8 90–30 209,8 68,8 
3 116 20,5 90–27 202,3 64,6 193 34,2 90–27 202,8 65,4 
2 122 21,6 90–27 196,1 59,7 14 2,5 84–27 195,3 61,6 
1 157 27,8 91–27 187,7 58,9 254 45,0 91–27 192,4 56,9 
∑ 565 100 91–27 197,3 62,1 565 100 91–27 197,3 62,1 

 

ɇа ɩɪɟɞɫɬаɜɥɟɧɧɨɦ ɧɢɠɟ ɝɪаɮɢɤɟ (ɪɢɫɭɧɨɤ) ɞаɧɨ ɪаɫɩɪɟɞɟɥɟɧɢɟ 
ɤɨɥɢɱɟɫɬɜа ɫɬɭɞɟɧɬɨɜ (ɨɪɞɢɧаɬа), ɢɦɟɸɳɢɯ ɬɨɬ ɢɥɢ ɢɧɨɣ ɪɟɡɭɥɶɬаɬ ȿȽЭ 
ɩɨ ɦаɬɟɦаɬɢɤɟ (аɛɫɰɢɫɫа). Ɋɟɡɭɥɶɬаɬɵ 2016 ɝɨɞа. Пɟɪɜɵɣ ɪɹɞ – ɨɰɟɧɤɢ 
ɡа ɬɟɫɬ 5 ɢ 4, ɜɬɨɪɨɣ ɪɹɞ – 3, ɬɪɟɬɢɣ ɪɹɞ – 2 ɢ 1. Каɤ ɜɢɞɢɦ, ɩɢɤ ɩɪɢɯɨ-
ɞɢɬɫɹ ɜɨ ɜɫɟɯ ɫɥɭɱаɹɯ ɧа ɪаɣɨɧ 70 ɛаɥɥɨɜ, ɬ.ɟ. ɫɬɭɞɟɧɬ, ɢɦɟɸɳɢɣ 
70 ɛаɥɥɨɜ ɩɨ ɦаɬɟɦаɬɢɤɟ, ɜ ɪаɜɧɨɣ ɫɬɟɩɟɧɢ ɩɨɥɭɱаɟɬ ɧа ɬɟɫɬɢɪɨɜаɧɢɢ  
5, 4 ɢɥɢ 3, 2, 1. 

 

Ɋɢɫ. Ɍɟɫɬɢɪɨɜаɧɢɟ 2016 ɝɨɞа 

В ɬаɛɥ. 3 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɷɤɡаɦɟɧа ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ ɡа ɬɟ ɠɟ ɝɨɞɵ. 

ɇа ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɜɫɟ ɨɱɟɧɶ ɯɨɪɨɲɨ. Кɨɥɢɱɟɫɬɜɨ ɩɹɬɟɪɨɤ ɢ ɱɟɬɜɟ-
ɪɨɤ ɪаɫɬɟɬ, ɤɨɥɢɱɟɫɬɜɨ ɞɜɨɟɤ – ɩаɞаɟɬ. ɇɨ ɡɞɟɫɶ ɫаɦɨɟ ɜɪɟɦɹ ɜɫɩɨɦɧɢɬɶ 
ɟɳɟ ɨɛ ɨɞɧɨɣ (ɟɫɥɢ ɧɟ ɝɥаɜɧɨɣ) ɛɟɞɟ ɪɨɫɫɢɣɫɤɨɝɨ ɨɛɪаɡɨɜаɧɢɹ – ɨ ɩɨ-
ɞɭɲɟɜɨɦ ɮɢɧаɧɫɢɪɨɜаɧɢɢ. Вɨɬ ɢ ɤɪɭɬɹɬɫɹ ɩɪɟɩɨɞаɜаɬɟɥɢ, ɤаɤ ɦɨɝɭɬ, 
ɩɪɨɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡаɧɹɬɢɹ, ɩɨɜɵɲаɸɬ ɨɰɟɧɤɢ ɡа ɫɞаɱɭ ɪаɛɨɬɵ 
ɜ ɫɪɨɤ, ɧаɬɹɝɢɜаɸɬ ɨɰɟɧɤɭ ɜ ɬɪɢ ɛаɥɥа. 
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Ɍаɛɥɢɰа  3 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ 

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 33 8,4 220,6 95 19,3 220,1 70,3 76 13,5 218,6 80,6 69,3 
4 91 23,1 195,4 114 23,2 201,7 65,0 189 33,5 204,6 78,7 65,7 
3 78 19,8 185,5 124 25,2 191,4 59,1 137 24,2 192,3 74,6 60,0 
2 192 48,7 177,0 159 32,3 181,3 58,1 163 28,8 183,1 72,7 56,1 
∑ 394 100 186,7 492 100 196,3 62,5 565 100 197,3 76,3 62,1 

 
В ɬаɛɥ. 4 ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɨɤɨɧ-

ɱɢɜɲɢɯ ɲɤɨɥɵ ɜ ɝ. ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɟ, а ɜ ɬаɛɥ. 5 – ɜ ɞɪɭɝɢɯ ɝɨɪɨɞаɯ 
ɢ ɨɛɥаɫɬɹɯ ɊɎ (ɪɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɢɧɨɫɬɪаɧɧɵɯ ɝɪаɠɞаɧ ɜ ɷɬɨɣ 
ɬаɛɥɢɰɟ ɧɟ ɭɱɢɬɵɜаɸɬɫɹ). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬаɛɥ. 6 ɢ 7 ɪɟɡɭɥɶɬаɬɵ ɷɤ-
ɡаɦɟɧаɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɬɟɯ ɠɟ ɫɬɭɞɟɧɬɨɜ. 

Ɍаɛɥɢɰа  4 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɨɤɨɧɱɢɜɲɢɯ ɲɤɨɥɵ  
ɜ ɝ. ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɟ  

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 14 7,6 201,1 8 5,0 239,7 75,6 8 4,2 226,4 82,9 76,5 
4 30 16,3 194,2 22 13,8 210,1 67,6 28 14,7 207,7 79,1 69,9 
3 24 13,1 182,5 26 16,2 192,4 64,2 35 18,3 191,4 73,3 59,1 
2 85 46,2 177,6 71 44,4 184,1 59,2 76 39,8 187,4 74,6 58,4 
1 31 16,8 173,3 33 20,6 176,9 56,1 44 23,0 175,7 72,8 52,3 
∑ 184 100 182,4 160 100 190,2 61,4 191 100 190,1 74,9 59,6 

Ɍаɛɥɢɰа  5 

Ɋɟɡɭɥɶɬаɬɵ ɬɟɫɬɢɪɨɜаɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɨɤɨɧɱɢɜɲɢɯ ɲɤɨɥɵ ɜ ɊɎ 

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 17 8,6 210,5 12 5,0 237,1 75,7 13 4,2 234,0 84,0 75,4 
4 23 11,7 196,6 40 16,6 213,8 70,4 36 11,6 214,3 79,6 72,9 
3 32 16,3 201,7 54 22,4 204,6 64,9 62 19,9 206,8 77,6 65,9 
2 98 49,7 183,2 86 35,7 190,5 59,7 135 43,4 192.4 75,8 60,6 
1 27 13,7 171,6 49 20,3 189,4 59,8 65 20,9 187,9 75,2 59,9 
∑ 197 100 189,0 241 100 199,7 63,5 311 100 199,2 76,8 63,5 
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Ɍаɛɥɢɰа  6 

Ɋɟɡɭɥɶɬаɬɵ ɷɤɡаɦɟɧаɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɫɬɭɞɟɧɬɨɜ, ɨɤɨɧɱɢɜɲɢɯ  
ɲɤɨɥɵ ɜ ɝ. ɋаɧɤɬ-Пɟɬɟɪɛɭɪɝɟ 

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 19 10,3 216,9 31 19,4 217,3 70,0 21 11,0 213,1 80,1 69,3 
4 42 22,8 190,3 27 16,9 198,8 65,6 74 38,7 199,7 77,5 64,1 
3 29 15,8 175,1 43 26,8 180,5 57,0 46 24,1 181,3 71,2 57,2 
2 94 51,1 173,9 59 36,9 178,4 58,1 50 26,2 173,8 72,4 51,0 
∑ 184 100 182,4 160 100 190,2 61,4 191 100 190,1 74,9 59,6 

Ɍаɛɥɢɰа  7 

Ɋɟɡɭɥɶɬаɬɵ ɷɤɡаɦɟɧаɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɫɬɭɞɟɧɬɨɜ, ɨɤɨɧɱɢɜɲɢɯ  
ɲɤɨɥɵ ɜ ɊɎ 

2014 ɝɨɞ 2015 ɝɨɞ 2016 ɝɨɞ 
ɊȿɁ КɈɅ  %  ȿȽЭ КɈɅ  %  ȿȽЭ ȿȽЭМ КɈɅ  %  ȿȽЭ ȿȽЭɊ ȿȽЭМ 

5 12 6,1 225,3 48 19,9 225,2 71,0 46 14,8 220,7 81,0 69,3 
4 48 24,4 198,9 70 29,0 201,2 64,6 96 30,9 206,8 79,1 67,0 
3 47 23,9 190,7 58 24,1 194,4 60,5 74 23,8 194,7 76,5 61,2 
2 90 45,6 177,4 65 27,0 183,1 59,1 95 30,5 184,5 72,7 58,6 
∑ 197 100 189,0 241 100 199,7 63,5 311 100 199,2 76,8 63,5 

 

Ⱥɧаɥиɡ ɷɬиɯ ɬаɛɥиц ɩɨɤаɡыɜаеɬ, ɱɬɨ ɫɪеɞɧие ȿȽЭ и ɩɨ ɬɪеɦ 

ɷɤɡаɦеɧаɦ, и ɩɨ ɦаɬɟɦаɬɢɤɟ, ɢ ɩɨ ɪɭɫɫɤɨɦɭ ɹɡɵɤɭ ɞɥɹ ɢɧɨɝɨɪɨɞɧɢɯ 
ɫɬɭɞɟɧɬɨɜ ɜɵɲɟ, ɱɟɦ ɭ ɩɢɬɟɪɰɟɜ, а ɪɟɡɭɥɶɬаɬɵ ɷɤɡаɦɟɧɨɜ ɢ ɬɟɫɬɢɪɨɜа-
ɧɢɹ ɞаɥɟɤɨ ɧɟ ɜɫɟɝɞа ɥɭɱɲɟ. Эɬɨ ɧаɜɨɞɢɬ ɧа ɦɵɫɥɶ, ɱɬɨ ɪɟɡɭɥɶɬаɬɵ ȿȽЭ 
ɢɧɨɝɨɪɨɞɧɢɯ ɫɬɭɞɟɧɬɨɜ ɧɟɫɤɨɥɶɤɨ ɡаɜɵɲɟɧɵ. Ɋаɡɭɦɟɟɬɫɹ, ɷɬɨ ɭɬɜɟɪ-
ɠɞɟɧɢɟ ɬɪɟɛɭɟɬ ɞɟɬаɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɫ ɞɢɮɮɟɪɟɧɰɢаɰɢɟɣ ɩɨ ɨɛɥаɫɬɹɦ, 
ɝɨɪɨɞаɦ ɢ ɫɟɥаɦ. 

Ɍɟɩɟɪɶ ɨɛɪаɬɢɦɫɹ ɤ ɩɪɨɝɧɨɡɭ: ɱɬɨ ɧаɦ ɝɪɹɞɭɳɢɣ ɝɨɞ ɝɨɬɨɜɢɬ, ɢɥɢ 
ɤаɤɨɝɨ ɩɟɪɜɨɤɭɪɫɧɢɤа ɧаɦ ɩɪɢɞёɬɫɹ ɨɛɭɱаɬɶ. Пɪɢ ɧɟɢɡɦɟɧɧɨɫɬɢ ɩɪаɜɢɥ 
«ɢɝɪɵ» (ȿȽЭ), ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭ ɜɭɡа ɩɪɨɜɟɫɬɢ ɫɨɛɫɬɜɟɧɧɵɟ 
ɢɫɩɵɬаɧɢɹ ɢɥɢ ɯɨɬɹ ɛɵ ɜɜɟɫɬɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɦɩɨɧɟɧɬɨɜ 
ȿȽЭ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɧаɩɪаɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɧɟ ɫɥɟɞɭɟɬ ɠɞаɬɶ ɫɭɳɟ-
ɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤаɱɟɫɬɜа ɩɪɢɧɹɬɨɝɨ ɤɨɧɬɢɧɝɟɧɬа. Пɪɨɝɧɨɡɢɪɭɟɬɫɹ 
ɧɟɛɨɥɶɲɨɣ ɪɨɫɬ ɩɨɤаɡаɬɟɥɟɣ ȿȽЭ ɡа ɫɱёɬ ɰɟɥɟɧаɩɪаɜɥɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
(ɧаɬаɫɤɢɜаɧɢɟ) ɧа ɬɢɩɨɜɵɟ ɡаɞаɧɢɹ. Пɪɢ ɷɬɨɦ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɫɨɯɪаɧɹɬɫɹ 
ɩɪɨɛɟɥɵ ɜ Ɂɍɇ ɩɨ ɜɡаɢɦɧɨɦɭ ɪаɫɩɨɥɨɠɟɧɢɸ ɩɪɹɦɨɣ ɥɢɧɢɢ ɢ ɩɥɨɫɤɨ-
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ɫɬɢ, ɩɥɨɫɤɨɫɬɟɣ, ɦɟɬɨɞɭ ɤɨɨɪɞɢɧаɬ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ, ɞɜɢɠɟɧɢɸ, ɪɟɲɟɧɢɸ 
ɬɪɟɭɝɨɥɶɧɢɤɨɜ, ɤɪɢɜɵɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа. 

Каɤ ɢɡɜɟɫɬɧɨ, ɢɧɠɟɧɟɪɧɨɟ ɦɵɲɥɟɧɢɟ ɨɩɢɪаɟɬɫɹ ɧа ɯɨɪɨɲɨ ɪаɡɜɢ-
ɬɨɟ ɜɨɨɛɪаɠɟɧɢɟ ɢ ɜɤɥɸɱаɟɬ ɪаɡɥɢɱɧɵɟ ɜɢɞɵ ɦɵɲɥɟɧɢɹ, а ɢɦɟɧɧɨ: ɥɨ-
ɝɢɱɟɫɤɨɟ, ɬɜɨɪɱɟɫɤɨɟ, ɨɛɪаɡɧɨɟ, ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɟ, … ɂ ɷɥɟɦɟɧɬаɪɧаɹ, 
ɢ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɢ ɤаɤ ɧɟɥɶɡɹ ɥɭɱɲɟ ɪаɡɜɢɜаɸɬ ɢɦɟɧɧɨ ɷɬɢ 
ɜɢɞɵ ɦɵɲɥɟɧɢɹ. 

ɂ ɞɟɜаɬɶɫɹ ɧаɦ ɧɟɤɭɞа: ɯɨɱɟɲɶ ɩɨɥɭɱɢɬɶ ɯɨɪɨɲɟɝɨ ɢɧɠɟɧɟɪа – ɧа 
ɜɯɨɞɟ ɩɪɨɜɟɪɹɣ ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɷɥɟɦɟɧɬаɪɧɨɣ ɝɟɨɦɟɬɪɢɢ, аɧаɥɢ-
ɡɢɪɭɣ, ɩɪɢɞɭɦɵɜаɣ ɫɩɨɫɨɛɵ ɥɢɤɜɢɞаɰɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɛаɡɨɜɨɣ ɩɨɞɝɨ-
ɬɨɜɤɢ, а ɜɨ ɜɪɟɦɹ ɭɱɟɛɵ ɩɨɩɪɨɛɭɣ ɧаɭɱɢɬɶ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. 
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ɗɅȿɆȿɇɌɕ ɌɊИɁ ȼ ɁАȾАɇИəɏ 

 ȾɅə ɋɌɍȾȿɇɌɈȼ ɉɈ ȾИɋɐИɉɅИɇȿ  

«ИɇɀȿɇȿɊɇАə И ɄɈɆɉɖɘɌȿɊɇАə ȽɊАɎИɄА» 

Ɋɚɤɢɬɫɤɚɹ Ɇɚɪɢɹ ȼɚɥɟɧɬɢɧɨɜɧɚ 

Ȼɚɥɬɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «ȼɈȿɇɆȿɏ» 

ɢɦ. Ⱦ.Ɏ. ɍɫɬɢɧɨɜɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Пɪɟɞɫɬаɜɥɟɧ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɌɊɂɁ ɜ ɡаɞаɧɢɢ, ɡаɜɟɪɲаɸɳɟɦ ɨɛɭɱɟɧɢɟ ɧа ɤа-
ɮɟɞɪɟ, ɩɪɟɩɨɞаɸɳɟɣ ɝɪаɮɢɱɟɫɤɢɟ ɞɢɫɰɢɩɥɢɧɵ. Пɨɤаɡаɧа ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ɬаɤɨɝɨ 
ɩɪɨɛɥɟɦɧɨɝɨ ɡаɞаɧɢɹ ɫ ɷɥɟɦɟɧɬаɦɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ. Ⱦаɧ аɧаɥɢɡ ɪɟɡɭɥɶɬаɬɨɜ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɭɥɶɬɭɪа ɦɵɲɥɟɧɢɹ, ɢɧɠɟɧɟɪɧаɹ ɫɮɟɪа, ɬɟɨɪɢɹ ɪɟɲɟɧɢɹ ɢɡɨ-
ɛɪɟɬаɬɟɥɶɫɤɢɯ ɡаɞаɱ, ɏ-ɷɥɟɦɟɧɬ. 

 

 

LEMENTS OF TDIT IN TASKS FOR STUDENTS ON DISCIPLINE 

THE» ENGINEERING AND COMPUTER GRAPHIC ARTS» 

Rakitskaya Mariya Valentinovna 

Baltic State Technical University «VOENMEH» 

named after D.F. Ustinov 

Experience of the use of TDIT is presented in a task finishing educating on a depart-
ment teaching graphical disciplines. Conception of criation of such problem taskis, contain-
ing the elements of constructing is shown. The analysis of results is given.  

Keywords: thinking culture, engineering sphere, theory ofdecision of inventor tasks, 
ɏ-element. 

 
 

Пɪɟɞɫɬаɜɥɹɟɦаɹ ɩɭɛɥɢɤаɰɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɪаɛɨɬɵ аɜɬɨ-
ɪа ɩɨ ɪɟаɥɢɡаɰɢɢ ɢɞɟɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɭ ɫɬɭɞɟɧɬɨɜ ɤɭɥɶɬɭɪɵ ɬɜɨɪɱɟɫɤɨɝɨ 
ɦɵɲɥɟɧɢɹ ɜ ɢɧɠɟɧɟɪɧɨɣ ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤаɤ ɨɫɨɡɧаɧɧɨɝɨ, ɰɟɥɟɧа-
ɩɪаɜɥɟɧɧɨɝɨ, ɭɩɪаɜɥɹɟɦɨɝɨ ɩɪɨɰɟɫɫа. 

Ɏɨɪɦɢɪɨɜаɧɢɟ ɤɭɥɶɬɭɪɵ ɦɵɲɥɟɧɢɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɛɭɞɟɬ 
ɢɦɟɬɶ ɦɟɫɬɨ ɬɨɥɶɤɨ ɬɨɝɞа, ɤɨɝɞа ɭɱɟɛɧɵɣ ɦаɬɟɪɢаɥ ɛɭɞɟɬ ɫɨɞɟɪɠаɬɶ ɪɟ-
аɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɩɪɢ ɧаɥɢɱɢɢ ɦɟɬɨɞɨɥɨɝɢɢ ɪɟɲɟɧɢɹ ɷɬɢɯ ɩɪɨɛɥɟɦ [7]. 

Каɤ ɨɬɦɟɱаɥаɫɶ ɜ ɫɬаɬɶɹɯ ɩɨ ɢɫɩɨɥɶɡɨɜаɧɢɸ ɌɊɂɁ [3, 4], ɬаɦ, ɝɞɟ 
ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬɫɹ ɩɪɨɬɢɜɨɪɟɱɢɟ ɢɥɢ ɩɪɨɫɬɨ ɧɟɞɨɫɬаɬɨɤ, ɤɨɬɨɪɵɟ 
ɦɨɠɧɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜаɬɶ ɤаɤ «ɪɟɜɨɥɸɰɢɨɧɧɭɸ ɫɢɬɭаɰɢɸ», ɬаɦ ɟɫɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɢɡɨɛɪɟɬаɬɟɥɶɫɤɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɌɊɂɁ 
ɩɪɢ ɨɛɭɱɟɧɢɢ ɫɬɭɞɟɧɬɨɜ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ ɩɪɢɯɨɞɢɬɫɹ ɷɬɭ «ɪɟɜɨɥɸ-
ɰɢɨɧɧɭɸ ɫɢɬɭаɰɢɸ» ɫɨɡɞаɜаɬɶ ɢɫɤɭɫɫɬɜɟɧɧɨ. 
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В ɪɟɡɭɥɶɬаɬɟ ɩɪɟɩɨɞаɜаɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬаɜɥɹɟɬ ɫ ɞɨɫɬаɬɨɱɧɨɣ 
ɫɬɟɩɟɧɶɸ ɜɟɪɨɹɬɧɨɫɬɢ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬаɬ, ɧаɩɪаɜɥɹɟɬ ɫɜɨɸ ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ ɧа ɨɪɝаɧɢɡаɰɢɸ ɦɵɲɥɟɧɢɹ ɨɛɭɱаɟɦɨɝɨ ɧа ɛаɡɟ ɌɊɂɁ. ɋ ɭɱёɬɨɦ 
ɧɟɞɨɫɬаɬɨɱɧɨɝɨ ɩɪаɤɬɢɱɟɫɤɨɝɨ ɨɩɵɬа ɢ ɛаɡɵ ɡɧаɧɢɣ ɫɬɭɞɟɧɬɨɜ ɭɱɟɛɧɵɟ 
ɡаɞаɧɢɹ ɞɨɥɠɧɵ ɧɨɫɢɬɶ ɧɟ ɫɥɢɲɤɨɦ ɫɥɨɠɧɵɣ ɯаɪаɤɬɟɪ. 

В ɪɟɡɭɥɶɬаɬɟ ɩɨɢɫɤа ɬаɤɢɯ ɡаɞаɧɢɣ ɡа ɨɫɧɨɜɭ ɛɵɥɢ ɜɡɹɬɵ ɜаɪɢаɧɬɵ 
ɞɨɫɬаɬɨɱɧɨ ɩɪɨɫɬɵɯ (ɟɫɥɢ ɧɟ ɫɤаɡаɬɶ ɩɪɢɦɢɬɢɜɧɵɯ) ɭɫɬɪɨɣɫɬɜ ɢɡ ɭɱɟɛ-
ɧɢɤа [5]. В ɷɬɢɯ ɜаɪɢаɧɬаɯ, ɢ ɬаɤ ɫɨɞɟɪɠаɳɢɯ ɞɨɫɬаɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ, ɛɵɥɢ ɫɞɟɥаɧɵ ɤɨɪɪɟɤɬɢɪɨɜɤɢ, ɭɯɭɞ-
ɲаɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɸ ɢɥɢ ɞɟɥаɸɳɢɟ ɧɟɨɩɪɟɞɟɥёɧɧɵɦ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɜɦɟɲаɬɟɥɶɫɬɜɨ. Пɪɢ ɷɬɨɦ ɫɬɭɞɟɧɬɭ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɧа-
ɜɨɞɤаɯ ɩɪɟɞɥаɝаɟɬɫɹ ɧаɣɬɢ ɧɟɞɨɫɬаɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɵɪаɛɨɬаɬɶ ɩɪɟɞ-
ɥɨɠɟɧɢɹ ɩɨ ɢɯ ɭɫɬɪаɧɟɧɢɸ, ɧɟ ɨɝɪаɧɢɱɢɜаɹ ɫɟɛɹ ɜ ɜɵɛɨɪɟ ɫɩɨɫɨɛɨɜ ɞɥɹ 
ɪɟɲɟɧɢɹ ɞаɧɧɨɣ ɡаɞаɱɢ. 

В ɨɫɧɨɜɧɨɦ ɧɟɞɨɫɬаɬɤɢ ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɥɟɠаɥɢ ɜ ɫɥɟ-
ɞɭɸɳɢɯ ɫɮɟɪаɯ: 

♦ Пɪɨɛɥɟɦɵ ɫɛɨɪɤɢ ɢ ɪаɡɛɨɪɤɢ; 
♦ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ ɪаɛɨɬɵ ɫ ɤɪɟ-

ɩɟɠɨɦ ɢ ɪɟɡɶɛɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ; 
♦ Ɉɛɟɫɩɟɱɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ; 
♦ Ɉɩɬɢɦɢɡаɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɡаɩɨɪɧɵɯ ɩаɪ; 
♦ Пɪɨɛɥɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɧаɞёɠɧɨɣ ɪаɛɨɬɵ ɩɨɪɲɧɟɜɵɯ ɩаɪ; 
♦ Цɟɧɬɪɢɪɨɜаɧɢɟ ɩɪɭɠɢɧ; 
♦ ɇɟɨɛɯɨɞɢɦɨɫɬɶ (ɜɨɡɦɨɠɧɨɫɬɶ) ɨɛɟɫɩɟɱɟɧɢɹ ɪаɡɴёɦɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɤɨɪɩɭɫɨɜ. 
Эɬɢɦ ɩɟɪɟɱɧɟɦ ɫɬɭɞɟɧɬ ɩɨɥɶɡɭɟɬɫɹ ɧа ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ аɧаɥɢɡа 

ɡаɞаɧɢɹ. 
Ⱦаɥɟɟ ɫɬɭɞɟɧɬ ɮɨɪɦɭɥɢɪɭɟɬ ɫɜɨё ɩɨɧɢɦаɧɢɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬаɬ-

ɤɨɜ ɢ ɩɭɬɢ ɢɯ ɭɫɬɪаɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬ ɏ-ɷɥɟɦɟɧɬ, ɫɩɨɫɨɛɧɵɣ ɭɫɬɪаɧɢɬɶ 
ɧɟɞɨɫɬаɬɤɢ. ɏ-ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɛɵɬɶ ɧɨɜɨɣ ɞɟɬаɥɶɸ, ɧɟɤɨɣ ɦɨɞɢɮɢɤаɰɢɟɣ 
ɢɦɟɸɳɟɣɫɹ ɞɟɬаɥɢ ɢɥɢ ɤɨɦɩɥɟɤɫɨɦ ɞɟɬаɥɟɣ. Ⱦɨɩɭɫɤаɟɬɫɹ ɢ ɤаɪɞɢɧаɥɶɧɨɟ 
ɢɡɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɋɨɥɶ ɩɪɟɩɨɞаɜаɬɟɥɹ ɧа ɷɬɨɣ ɫɬаɞɢɢ – ɧаɩɪаɜɢɬɶ ɪаɛɨɬɭ ɫɬɭɞɟɧɬа 
ɜ ɧɟɨɛɯɨɞɢɦɨɟ ɪɭɫɥɨ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜ ɩɨɞаɜɥɹɸɳɟɦ ɤɨɥɢɱɟɫɬɜɟ ɪɟɲɟɧɢɣ 
ɧɟ ɛɭɞɟɬ ɧɢɱɟɝɨ ɷɜɪɢɫɬɢɱɟɫɤɨɝɨ ɜ ɨɛɳɟɩɪɢɧɹɬɨɦ ɫɦɵɫɥɟ. Ɉɞɧаɤɨ ɫɬɭɞɟɧɬ 
ɜ ɪɹɞɟ ɫɥɭɱаɟɜ ɫɞɟɥаɟɬ ɦаɥɟɧɶɤɢɟ ɨɬɤɪɵɬɢɹ ɞɥɹ ɫɟɛɹ, ɱɬɨ ɱɪɟɡɜɵɱаɣɧɨ 
ɜаɠɧɨ ɜ ɫɬаɧɨɜɥɟɧɢɢ ɫɩɟɰɢаɥɢɫɬа. 



 341 

Вɟɞɶ ɜ ɦаɲɢɧɨɫɬɪɨɟɧɢɢ ɩɨɪɹɞɤа 85 % ɡаɬɪаɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤаɱɟɫɬ-
ɜɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɤɨɬɨɪɵɟ ɢ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɨɧɫɬ-
ɪɭɢɪɨɜаɧɢɹ ɢ ɪаɡɪаɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Кɨɧɫɬɪɭɢɪɨɜаɧɢɟ ɜɫɟɝɞа ɨɪɢɝɢɧаɥɶɧɨ ɧɟɡаɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɤаɤ ɪɟ-
ɲаɟɬɫɹ ɡаɞаɱа – ɢɧɬɭɢɬɢɜɧɨ, ɧа ɛаɡɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ аɧаɥɨɝɨɜ ɢɥɢ ɧɟ-
ɤɢɯ аɥɝɨɪɢɬɦɨɜ. 

Мɵ ɫɬаɪаɟɦɫɹ ɭɠɟ ɧа ɧаɱаɥɶɧɨɣ ɫɬаɥɢ ɨɛɭɱɟɧɢɹ ɞɨɛɢɬɶɫɹ ɩɨɧɢɦа-
ɧɢɹ ɪаɰɢɨɧаɥɶɧɨɝɨ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɤаɤ ɭɦɟɧɢɹ ɢ ɫɬɪɟɦɥɟɧɢɹ ɤ ɩɨɫɬɨ-
ɹɧɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ ɩɨɤаɡаɬɟɥɟɣ ɢɡɞɟɥɢɣ, ɪаɡɭɦɧɨɝɨ 
ɫɨɱɟɬаɧɢɹ ɧɨɜɨɝɨ ɫɨ ɫɬаɪɵɦ. Ⱦɨ ɫɬɭɞɟɧɬа ɞɨɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɬɨɦ, ɤа-
ɤɢɟ ɧɨɪɦаɬɢɜɵ ɧа ɜɧɨɜɶ ɪаɡɪаɛаɬɵɜаɟɦɵɟ ɢɡɞɟɥɢɹ ɫɭɳɟɫɬɜɭɸɬ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɣ ɨɬɪаɫɥɢ. 

Ваɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɪаɰɢɨɧаɥɶɧɨɝɨ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɢ 
ɭɦɟɧɢɟ ɜɵɛɢɪаɬɶ ɢɡ ɦɧɨɠɟɫɬɜа ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɟɲɟɧɢɣ ɧаɢɛɨɥɟɟ ɪа-
ɰɢɨɧаɥɶɧɨɟ, ɛаɡɢɪɭɸɳɟɟɫɹ ɧа ɨɩɵɬɟ, ɧаɤɨɩɥɟɧɧɨɦ ɜ ɞаɧɧɨɣ ɨɬɪаɫɥɢ. 
В ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɤаɮɟɞɪаɥɶɧɨɦ ɫɩɪаɜɨɱɧɢɤɟ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ 
ɩɪɢɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɜɨɡɦɨɠɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɟɲɟɧɢɹɯ ɜ ɨɛɥаɫɬɢ 
ɭɩɥɨɬɧɟɧɢɣ, ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɡаɩɨɪɧɵɯ ɩаɪ ɢ ɬ.ɩ. 

В ɞɜɭɯ ɝɪɭɩɩаɯ, ɝɞɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨɦ ɩɨɪɹɞɤɟ ɛɵɥɨ ɜɜɟɞɟɧɨ 
ɧɨɜɨɟ ɡаɞаɧɢɟ, ɪаɛɨɬа ɜ ɫɟɦɟɫɬɪɟ ɫɬɪɨɢɥаɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ. ɋɧа-
ɱаɥа (ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧа ɫɟɦɟɫɬɪа) ɫɬɭɞɟɧɬɵ ɡɧаɤɨɦɢɥɢɫɶ ɫ ɩаɤɟɬɨɦ 
«Кɨɦɩаɫ» ɢ ɜɵɩɨɥɧɹɥɢ ɡаɞаɧɢɟ ɩɨ ɪаɡɪаɛɨɬɤɟ ɪаɛɨɱɟɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬаɰɢɢ ɩɨ ɱɟɪɬɟɠɭ ɨɛɳɟɝɨ ɜɢɞа. Ɉɬ ɫɬɭɞɟɧɬɨɜ ɬɪɟɛɨɜаɥɨɫɶ ɜɵ-
ɩɨɥɧɟɧɢɟ 5 ɦɨɞɟɥɟɣ ɜ «Кɨɦɩаɫɟ 3D» ɢ 5 ɱɟɪɬɟɠɟɣ, ɩɪɢɟɦ ɱɟɪɬɟɠɟɣ 
ɢ ɦɨɞɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɬɨɝɞа, ɤɨɝɞа ɫɬɭɞɟɧɬ ɜɵɩɨɥɧɹɥ ɫɛɨɪɤɭ ɷɬɢɯ 
ɦɨɞɟɥɟɣ ɜ 3D, ɢ ɢɦɟɥа ɦɟɫɬɨ ɩɪɨɜɟɪɤа ɫɨɟɞɢɧɹɟɦɨɫɬɢ ɞɟɬаɥɟɣ ɞɪɭɝ 
ɫ ɞɪɭɝɨɦ (ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ). ɇа ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɫɟ-
ɦɟɫɬɪа ɜɵɞаɜаɥаɫɶ ɪаɛɨɬа ɫ ɷɥɟɦɟɧɬаɦɢ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ. ɇа ɜɵɯɨɞɟ 
ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɪɟɞɫɬаɜɢɬɶ ɩɨɥɧɨɫɬɶɸ ɨɮɨɪɦɥɟɧɧɵɣ ɱɟɪɬёɠ ɨɛɳɟɝɨ 
ɜɢɞа (ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ) ɫ ɭɫɬɪаɧɟɧɧɵɦɢ ɧɟɞɨɫɬаɬɤаɦɢ (3D ɢ 2D), ɬаɛ-
ɥɢɰɭ-ɩɟɪɟɱɟɧɶ (ɫɩɟɰɢɮɢɤаɰɢɸ) ɢ 3 ɱɟɪɬɟɠа ɞɟɬаɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɛɨɪɤɭ. 

В ɪɟɡɭɥɶɬаɬɟ ɞаɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬа: 
♦ Вɵɹɜɢɥаɫɶ ɝɪɭɩɩа ɫɬɭɞɟɧɬɨɜ, ɩɪɨɹɜɢɜɲɢɯ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ 

ɤ ɩɪɨɰɟɫɫɭ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ ɢ ɯɨɪɨɲɢɟ ɫɩɨɫɨɛɧɨɫɬɢ, ɱɬɨ ɞаёɬ ɨɫɧɨɜаɧɢɟ 
ɧаɞɟɹɬɶɫɹ ɧа ɩɪɨɞɨɥɠɟɧɢɟ ɞɢɧаɫɬɢɢ ɜɵɞаɸɳɢɯɫɹ ɜɨɟɧɦɟɯɨɜɫɤɢɯ ɤɨɧ-
ɫɬɪɭɤɬɨɪɨɜ. Ʌɸɞɢ ɢɡ ɷɬɨɣ ɝɪɭɩɩɵ ɪаɛɨɬаɥɢ ɩɨ 6 ɱаɫɨɜ ɧа ɤаɮɟɞɪɟ (2 ɱаɫа 
ɭɱɟɛɧɵɯ ɩɥɸɫ 4 ɱаɫа ɜ ɪаɦɤаɯ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɩɪɟɩɨɞаɜаɬɟɥɹ ɋɊɋ). Кɪɨɦɟ ɷɬɨɝɨ, ɤɨɧɟɱɧɨ, ɪаɛɨɬа ɞɨɦа. 
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♦ ɋɬɭɞɟɧɬɵ ɩɪɢɨɛɪɟɥɢ ɜаɠɧɵɟ ɧаɜɵɤɢ ɞɨɛɵɜаɧɢɹ ɢ ɩɟɪɟɪаɛɨɬ-
ɤɢ ɢɧɮɨɪɦаɰɢɢ, ɪаɛɨɬаɹ ɫ ɪɟɫɭɪɫаɦɢ ɤаɮɟɞɪаɥɶɧɨɣ ɢ ɭɧɢɜɟɪɫɢɬɟɬ-
ɫɤɨɣ ɛɢɛɥɢɨɬɟɤ (ɜ ɬɨɦ ɱɢɫɥɟ c ɤɥаɫɫɢɱɟɫɤɢɦɢ ɪаɛɨɬаɦɢ [6, 8]), 
ɂɧɬɟɪɧɟɬа.  

♦ Ƚɪɭɩɩа ɫɬɭɞɟɧɬɨɜ, ɩɨɞɨɲɟɞɲɢɯ ɤ ɪаɛɨɬɟ ɮɨɪɦаɥɶɧɨ, – ɜɟɫɶɦа 
ɧɟɡɧаɱɢɬɟɥɶɧа. 

ɋɥɟɞɭɟɬ ɡаɦɟɬɢɬɶ, ɱɬɨ ɜ ɷɬɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɭɱаɫɬɜɨɜаɥɢ ɬɟ ɫɬɭɞɟɧ-
ɬɵ, ɤɨɬɨɪɵɦ аɜɬɨɪ ɱɢɬаɥ ɥɟɤɰɢɢ ɫ ɷɥɟɦɟɧɬаɦɢ ɌɊɂɁ. 

ɌɊɂɁ ɱаɫɬɨ ɩɪɟɞɥаɝаɟɬ ɬаɤɢɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɜɫɟɝɞа ɜɵɩɨɥ-
ɧɢɦɵ ɜ ɬаɤ ɧаɡɵɜаɟɦɵɯ ɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ (ɢɫɩɨɥɶɡɨɜаɧɢɟ ɷɥɟɤɬɪɨɦаɝ-
ɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɜɢɧɰа, ɫɩɟɰɢаɥɶɧɵɯ ɦаɬɟɪɢаɥɨɜ). Пɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɫɬɭ-
ɞɟɧɬаɦɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɟɦɵ ɥɢɤɜɢɞаɰɢɢ ɩɪɨɬɢɜɨ-
ɪɟɱɢɣ ɢɡ ɬɟɯ 40, ɱɬɨ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ Ƚ.ɋ. Аɥɶɬɲɭɥɥɟɪɨɦ. 

Пɪɢɟɦ 31. 
а) Вɵɩɨɥɧɢɬɶ ɨɛɴɟɤɬ ɩɨɪɢɫɬɵɦ ɢɥɢ ɢɫɩɨɥɶɡɨɜаɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɩɨɪɢɫɬɵɟ ɷɥɟɦɟɧɬɵ (ɜɫɬаɜɤɢ, ɩɨɤɪɵɬɢɹ ɢ ɬ.ɞ.). 
ɛ) ȿɫɥɢ ɨɛɴɟɤɬ ɭɠɟ ɜɵɩɨɥɧɟɧ ɩɨɪɢɫɬɵɦ, ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɡаɩɨɥ-

ɧɢɬɶ ɩɨɪɵ ɤаɤɢɦ-ɬɨ ɜɟɳɟɫɬɜɨɦ. 
Пɪɢɧɰɢɩ 6. Пɪɢɧɰɢɩ ɭɧɢɜɟɪɫаɥɶɧɨɫɬɢ: 
Ɉɛɴɟɤɬ ɜɵɩɨɥɧɹɟɬ ɧɟɫɤɨɥɶɤɨ ɪаɡɧɵɯ ɮɭɧɤɰɢɣ, ɛɥаɝɨɞаɪɹ ɱɟɦɭ ɨɬ-

ɩаɞаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɪɭɝɢɯ ɨɛɴɟɤɬаɯ. 
Пɪɢɧɰɢɩ 1. Пɪɢɧɰɢɩ ɞɪɨɛɥɟɧɢɹ: 
а) Ɋаɡɞɟɥɢɬɶ ɨɛɴɟɤɬ ɧа ɧɟɡаɜɢɫɢɦɵɟ ɱаɫɬɢ. 
ɛ) Вɵɩɨɥɧɢɬɶ ɨɛɴɟɤɬ ɜ ɪаɡɛɨɪɧɨɦ ɜаɪɢаɧɬɟ. 
ɜ) ɍɜɟɥɢɱɢɬɶ ɫɬɟɩɟɧɶ ɞɪɨɛɥɟɧɢɹ ɨɛɴɟɤɬа. 
Пɪɢɧɰɢɩ ɜɵɧɟɫɟɧɢɹ: 
Ɉɬɞɟɥɢɬɶ ɨɬ ɨɛɴɟɤɬа «ɦɟɲаɸɳɭɸ» ɱаɫɬɶ («ɦɟɲаɸɳɟɟ» ɫɜɨɣɫɬɜɨ) ɢɥɢ, 

ɧаɨɛɨɪɨɬ, ɜɵɞɟɥɢɬɶ ɟɞɢɧɫɬɜɟɧɧɭɸ ɧɭɠɧɭɸ ɱаɫɬɶ ɢɥɢ ɧɭɠɧɨɟ ɫɜɨɣɫɬɜɨ. 
В ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɩɪɢёɦа, ɜ ɤɨɬɨɪɨɦ ɨɛɴɟɤɬ ɞɟɥɢɥɫɹ ɧа 

ɨɞɢɧаɤɨɜɵɟ ɱаɫɬɢ, ɡɞɟɫɶ ɩɪɟɞɥаɝаɟɬɫɹ ɞɟɥɢɬɶ ɨɛɴɟɤɬ ɧа ɪаɡɧɵɟ ɱаɫɬɢ. 
Пɪɢɧɰɢɩ 4. Пɪɢɧɰɢɩ ɦɟɫɬɧɨɝɨ ɤаɱɟɫɬɜа: 
а) Пɟɪɟɣɬɢ ɨɬ ɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬа ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 

ɤ ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɟ. 
ɛ) Ɋаɡɧɵɟ ɱаɫɬɢ ɨɛɴɟɤɬа ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɪаɡɥɢɱɧɵɟ ɮɭɧɤɰɢɢ. 
ɜ) Каɠɞаɹ ɱаɫɬɶ ɨɛɴɟɤɬа ɞɨɥɠɧа ɧаɯɨɞɢɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ, ɧаɢɛɨɥɟɟ 

ɛɥаɝɨɩɪɢɹɬɧɵɯ ɞɥɹ ɟɟ ɪаɛɨɬɵ. 
В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦаɧɢɟ ɭɞɟɥɹɟɬɫɹ ɪаɡɜɢɬɢɸ ɬаɤɨɣ 

ɤɨɦɩɟɬɟɧɰɢɢ, ɤаɤ «ɭɦɟɧɢɟ ɪаɛɨɬаɬɶ ɜ ɤɨɦаɧɞɟ». ɏɨɬɹ ɞаɧɧɵɟ ɡаɞаɧɢɹ 
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ɢ ɧɨɫɢɥɢ ɢɧɞɢɜɢɞɭаɥɶɧɵɣ ɯаɪаɤɬɟɪ, ɫɬɭɞɟɧɬɵ ɨɯɨɬɧɨ ɨɛɫɭɠɞаɥɢ ɪаɛɨɬɭ 
ɬɨɜаɪɢɳɟɣ, ɭɱаɫɬɜɨɜаɥɢ ɜ «ɦɨɡɝɨɜɨɦ ɲɬɭɪɦɟ» ɩɨ ɩɪɨɛɥɟɦаɦ ɭɫɬɪаɧɟ-
ɧɢɹ ɧɟɞɨɫɬаɬɤɨɜ ɜ ɪаɡɧɵɯ ɜаɪɢаɧɬаɯ, ɨɛɫɭɠɞаɥɢ ɪɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡа-
ɞаɱ ɜ [1, 2]. 

Пɪɨɜɟɞёɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɨɰɟɧɟɧ ɤаɮɟɞɪɨɣ ɩɨɥɨɠɢɬɟɥɶɧɨ ɢ ɜɤɥɸ-

ɱёɧ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɜ ɤаɱɟɫɬɜɟ аɜɬɨɪɫɤɨɝɨ ɷɬаɩа ɨɛɭɱɟɧɢɹ ɜ ɡаɤɥɸɱɢ-

ɬɟɥɶɧɨɦ ɫɟɦɟɫɬɪɟ. 
ɇа ɪɢɫ. 1 ɩɨɤаɡаɧ ɢɫɯɨɞɧɵɣ ɜаɪɢаɧɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɦаɡɨɱɧɨɝɨ ɧа-

ɫɨɫа ɩɨ [3], ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɟɞɟɧɵ ɭɤаɡаɧɧɵɟ аɜɬɨɪаɦɢ ɞаɧɧɨɝɨ ɭɱɟɛ-
ɧɢɤа ɞɨɪаɛɨɬɤɢ, ɫɜɹɡаɧɧɵɟ ɜ ɨɫɧɨɜɧɨɦ ɫ ɤɪɟɩɟɠɨɦ. 

 

Ɋɢɫ. 1. ɂɫɯɨɞɧɵɣ ɜаɪɢаɧɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫɦаɡɨɱɧɨɝɨ ɧаɫɨɫа 

ɇɟɭɞаɱɧɵɟ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɪɟɲɟɧɢɹ, ɫɜɹɡаɧɧɵɟ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ 

ɫɦɨɬɪɨɜɨɝɨ ɨɤɧа, ɨɩɨɪɵ ɩɨɞ ɩɪɭɠɢɧɭ, ɭɩɥɨɬɧɟɧɢɣ, ɡаɩɨɪɧɨɣ ɩаɪɵ ɲа-
ɪɢɤ-ɤɨɧɭɫ, ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɦаɫɥа, ɧа ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ (ɪɢɫ. 2) 

ɨɬɫɭɬɫɬɜɭɸɬ. В ɪɟɡɭɥɶɬаɬɟ ɨɛɭɱаɟɦɵɣ ɫɬɭɞɟɧɬ ɩɨɥɭɱаɟɬ ɞɨɫɬаɬɨɱɧɨ ɲɢ-

ɪɨɤɨɟ ɩɨɥɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. Пɪɢ ɷɬɨɦ ɨɧ ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɨɛɳɢɦ ɩɟɪɟɱ-
ɧɟɦ ɩɪɨɛɥɟɦ, ɨɡɧаɱɟɧɧɵɯ ɜɵɲɟ, ɤ ɤɨɬɨɪɵɦ ɞɨɛаɜɥɟɧɨ ɬɪɟɛɨɜаɧɢɟ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɧаɞёɠɧɨɣ ɡаɥɢɜɤɢ ɦаɫɥа ɢ ɤɨɧɬɪɨɥɹ ɟɝɨ ɭɪɨɜɧɹ. 



 344 

В ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɨɣ ɨɬɪаɛɨɬɤɢ ɡаɢɧɬɟɪɟɫɨɜаɧɧɵɦɢ 

ɫɬɭɞɟɧɬаɦɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ, ɧɟ ɜɯɨɞɢɜɲɢɟ ɜ ɩɟɪɟɱɟɧɶ «ɩɨɞ-

ɫɤаɡɨɤ», ɧаɩɪɢɦɟɪ, ɬаɤɢɟ ɤаɤ: 
♦ ɩɪɨɛɥɟɦа ɝɟɪɦɟɬɢɡаɰɢɢ ɩɨɞɜɢɠɧɨɝɨ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 
♦ ɭɦɟɧɶɲɟɧɢɟ ɡаɡɨɪɨɜ ɜ ɲɟɫɬɟɪɟɧɱаɬɨɦ ɧаɫɨɫɟ, ɮаɤɬɨɪ ɡаɩɢɪа-

ɧɢɹ ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɡɭɛɱаɬɵɦ ɤɨɥɟɫɨɦ ɩɪɢ ɜɵɫɨɤɢɯ 
ɫɤɨɪɨɫɬɹɯ; 

♦ аɥɶɬɟɪɧаɬɢɜа ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜɬɭɥɨɤ ɢɥɢ ɩɨɞɲɢɩɧɢɤɨɜ; 
♦ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɠёɫɬɤɨɫɬɢ ɩɪɭɠɢɧɵ. 

 

Ɋɢɫ. 2. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɫɦаɡɨɱɧɨɝɨ ɧаɫɨɫа 
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ɇАɑȿɊɌАɌȿɅɖɇАə ȽȿɈɆȿɌɊИə  

ȾɅə ɉɊȿɉɈȾАȼАɇИə ɆАɌȿɆАɌИɄИ 

ɋɟɥɢɜɟɪɫɬɨɜ Аɥɟɤɫɚɧɞɪ ȼɥɚɞɢɫɥɚɜɨɜɢɱ 

Иɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢɦ. Ⱥ.Ⱥ. ɏɚɪɤɟɜɢɱɚ  

Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ, Ɇɨɫɤɜɚ 

Ɋаɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɥɹ ɢɥɥɸɫɬɪаɰɢɢ 
ɡаɞаɱ ɞɢɫɤɪɟɬɧɨɣ ɦаɬɟɦаɬɢɤɢ: ɪаɡɞɟɥɟɧɢɟ ɫɟɤɪɟɬа, ɞɢɨɮаɧɬɨɜɵ ɭɪаɜɧɟɧɢɹ, ɪаɫɩɨɡɧа-
ɜаɧɢɟ ɫɢɦɦɟɬɪɢɢ. Ɍаɤɠɟ ɪаɫɫɦɨɬɪɟɧɨ ɩɨɧɹɬɢɟ ɞɜɨɣɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ. Эɬɢ ɡаɞаɱɢ ɢɫ-
ɩɨɥɶɡɨɜаɥɢɫɶ ɧа ɫɟɦɢɧаɪаɯ ɞɥɹ ɫɬɭɞɟɧɬɨɜ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ; ɪаɡɞɟɥɟɧɢɟ ɫɟɤɪɟɬа; ɫɢɦɦɟɬɪɢɹ; 
ɩɪɟɩɨɞаɜаɧɢɟ ɦаɬɟɦаɬɢɤɢ. 
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Ƚɥаɜɧаɹ ɰɟɥɶ ɷɬɨɣ ɪаɛɨɬɵ – ɟɳё ɪаɡ ɩɨɤаɡаɬɶ, ɱɬɨ ɧаɱɟɪɬаɬɟɥɶɧаɹ 
ɝɟɨɦɟɬɪɢɹ ɬɟɫɧɨ ɫɜɹɡаɧа ɧɟ ɬɨɥɶɤɨ ɫ аɧаɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɟɣ, ɱɬɨ ɧɟ 
ɪаɡ ɨɬɦɟɱаɥɨɫɶ ɜ ɥɢɬɟɪаɬɭɪɟ [1, 2], ɧɨ ɢ ɫ ɞɪɭɝɢɦɢ ɪаɡɞɟɥаɦɢ ɦаɬɟɦаɬɢ-
ɤɢ [3]. Вɨɡɦɨɠɧɨ, ɷɬɨ ɩɨɡɜɨɥɢɬ ɬɨɱɧɟɟ ɨɰɟɧɢɬɶ ɡɧаɱɟɧɢɟ ɪаɡɥɢɱɧɵɯ ɧа-
ɩɪаɜɥɟɧɢɣ ɜ ɢɫɬɨɪɢɱɟɫɤɨɦ ɪаɡɜɢɬɢɢ ɦаɬɟɦаɬɢɤɢ, а ɬаɤɠɟ ɩɪɢɜɥɟɱɶ ɜɧɢ-
ɦаɧɢɟ ɤ ɨɛɫɭɠɞаɟɦɵɦ ɬɟɦаɦ. ɏɨɬɹ ɩɨɩɵɬɤɢ ɭɫɬаɧɨɜɢɬɶ ɫɜɹɡɢ ɦɟɠɞɭ 
ɪаɡɧɵɦɢ ɧаɩɪаɜɥɟɧɢɹɦɢ ɦаɬɟɦаɬɢɤɢ ɧɟɪɟɞɤɨ ɜɵɡɵɜаɸɬ ɨɛɜɢɧɟɧɢɹ 
ɜ ɧаɭɤɨɨɛɪаɡɢɢ ɢ ɷɤɥɟɤɬɢɤɟ. 

Ɉɛɫɭɠɞɟɧɢɟ ɪɨɥɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢɧɨɝɞа ɫɜɨɞɢɬɫɹ 
ɤ ɩɪɨɬɢɜɨɩɨɫɬаɜɥɟɧɢɸ ɦɟɬɨɞɨɜ аɧаɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɪɟаɥɢɡɨɜаɧ-
ɧɵɯ ɜ ɜɢɞɟ ɩɪɨɝɪаɦɦ ɞɥɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦаɲɢɧ, ɢ ɡаɞаɱ ɧа ɩɨɫɬɪɨɟ-
ɧɢɟ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ [4–6]. Ɉɞɧаɤɨ ɬаɤɨɟ ɫɪаɜɧɟɧɢɟ ɧɟ ɜɩɨɥɧɟ ɤɨɪ-
ɪɟɤɬɧɨ. Пɨɫɬɪɨɟɧɢɟ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɩɵɬɤɟ аɤɫɢɨ-
ɦаɬɢɡаɰɢɢ ɝɟɨɦɟɬɪɢɢ. Пɨɩɵɬɤа ɨɤаɡаɥаɫɶ ɧɟɭɞаɱɧɨɣ, ɧɨ ɨɧа ɫɵɝɪаɥа 
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ɜаɠɧɭɸ ɪɨɥɶ ɜ ɩɨɧɢɦаɧɢɢ ɨɫɧɨɜаɧɢɣ ɦаɬɟɦаɬɢɤɢ. Кɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ ɬɟɫɧɨ ɫɜɹɡаɧа ɫɨ ɫɜɨɣɫɬɜаɦɢ 
ɤɜаɞɪаɬɢɱɧɨɝɨ ɡаɦɵɤаɧɢɹ ɩɨɥɹ ɪаɰɢɨɧаɥɶɧɵɯ ɱɢɫɟɥ, ɱɬɨ ɩɪɢɞаёɬ ɧа-
ɝɥɹɞɧɨɫɬɶ ɮɨɪɦаɥɶɧɨɣ ɬɟɨɪɢɢ ɱɢɫɟɥ. Ɉɞɧаɤɨ ɬаɤɨɟ ɫɭɪɨɜɨɟ ɫаɦɨɨɝɪа-
ɧɢɱɟɧɢɟ ɧɢɱɟɦ ɤɪɨɦɟ ɬɪаɞɢɰɢɢ ɧɟ ɨɛɨɫɧɨɜаɧɨ. В ɱаɫɬɧɨɫɬɢ, ɫɨɜɟɪɲɟɧ-
ɧɨ ɧɟɡаɫɥɭɠɟɧɧɨ ɡаɛɵɬ ɦɟɡɨɥаɛɢɣ Эɪаɬɨɫɮɟɧа, ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɱɢɫɥɹɬɶ 
ɤɭɛɢɱɟɫɤɢɟ ɤɨɪɧɢ. ɏɨɬɹ ɷɬɨ ɨɱɟɧɶ ɟɫɬɟɫɬɜɟɧɧɨɟ ɢ ɧɟɬɪɢɜɢаɥɶɧɨɟ ɞɨɩɨɥ-
ɧɟɧɢɟ ɤ ɩɨɫɬɪɨɟɧɢɹɦ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ. Эɬɨɬ ɦɟɯаɧɢɱɟɫɤɢɣ ɩɪɢɛɨɪ 
ɦɨɝ ɛɵ ɜɟɫɶɦа ɩɪɢɝɨɞɢɬɶɫɹ, ɟɫɥɢ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɝɟɨɦɟɬɪɢɢ 
ɧɟɨɠɢɞаɧɧɨ ɨɬɦɟɧɹɬ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɧаɣɬɢ ɞɜɟ ɫɪɟɞɧɢɟ ɩɪɨɩɨɪɰɢɨɧаɥɶ-
ɧɵɟ ɜɟɥɢɱɢɧɵ x ɢ y ɦɟɠɞɭ ɞɜɭɦɹ ɞаɧɧɵɦɢ ɨɬɪɟɡɤаɦɢ p ɢ q, ɭɞɨɜɥɟɬɜɨ-
ɪɹɸɳɢɯ ɭɫɥɨɜɢɹɦ p: x = x: y = y: q. Пɪɢ ɭɫɥɨɜɢɢ q = 2p ɜɟɥɢɱɢɧа x ɫɥɭ-
ɠɢɬ ɪɟɲɟɧɢɟɦ ɡаɞаɱɢ ɨɛ ɭɞɜɨɟɧɢɢ ɤɭɛа [7]. Мɟɡɨɥаɛɢɣ ɛɵɥ ɭɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜаɧ Ⱦɟɤаɪɬɨɦ ɜ XVII ɜɟɤɟ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɬɪɨɢɬɶ ɫ ɟɝɨ ɩɨɦɨɳɶɸ 
ɥɸɛɨɟ ɱɢɫɥɨ ɫɪɟɞɧɢɯ ɩɪɨɩɨɪɰɢɨɧаɥɶɧɵɯ ɦɟɠɞɭ ɞɜɭɦɹ ɞаɧɧɵɦɢ ɨɬɪɟɡ-
ɤаɦɢ, ɧаɩɪɢɦɟɪ, p: x = x: y = y: z = z: q. 

ɇа ɩɪаɤɬɢɤɟ ɢɧɠɟɧɟɪɵ ɧɢɤɨɝɞа ɧɟ ɨɝɪаɧɢɱɢɜаɥɢ ɫɟɛɹ ɰɢɪɤɭɥɟɦ 
ɢ ɥɢɧɟɣɤɨɣ, а ɫɢɦɜɨɥɨɦ ɫɬɪɨɢɬɟɥɹ ɜ ɩɪɨɲɥɨɦ ɛɵɥ ɭɝɨɥɶɧɢɤ, ɯɨɬɹ ɩɪɹ-
ɦɨɣ ɭɝɨɥ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɢ ɛɟɡ ɭɝɨɥɶɧɢɤа. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɩɨɫɬɪɨɟɧɢɹ 
ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ – ɷɬɨ ɥɢɲɶ ɭɜɥɟɤаɬɟɥɶɧаɹ ɢɝɪа. Пɪɢ ɷɬɨɦ ɪɨɥɶ ɢɝ-
ɪɵ ɜ ɨɛɭɱɟɧɢɢ ɨɱɟɧɶ ɜɟɥɢɤа. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɪаɫɩɪɨɫɬɪаɧɟɧɨ ɦɧɟɧɢɟ, 
ɱɬɨ аɧаɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɢɜɨɞɹɬ ɤ ɝɪɭɛɵɦ ɨɲɢɛɤаɦ ɢɡ-ɡа ɨɤɪɭɝɥɟ-
ɧɢɹ ɱɢɫɟɥ ɩɨ ɯɨɞɭ ɜɵɱɢɫɥɟɧɢɹ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɷɬɨɬ ɧɟɞɨɫɬаɬɨɤ ɩɪɢɫɭɳ 
ɧɟɤɨɬɨɪɵɦ ɩаɤɟɬаɦ ɩɪɨɝɪаɦɦ, а ɨɫɨɛɟɧɧɨ ɢɯ ɪаɧɧɢɦ ɜɟɪɫɢɹɦ. ɇɨ ɛɨɥɟɟ 
ɨɫɦɵɫɥɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ 
ɩɨɝɪɟɲɧɨɫɬɶ. Кɪɨɦɟ ɬɨɝɨ, ɭɧɢɜɟɪɫаɥɶɧɵɦ ɜɵɯɨɞɨɦ ɢɡ ɡаɬɪɭɞɧɢɬɟɥɶɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɫɥɭɠɢɬ ɩɪɢɦɟɧɟɧɢɟ ɫɢɦɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. ɇаɩɪɢɦɟɪ, ɪа-
ɛɨɬаɹ ɜ ɨɛɥаɱɧɨɦ ɫɟɪɜɢɫɟ ɞɥɹ ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ MathPartner 
ɫ ɫɢɫɬɟɦаɦɢ аɥɝɟɛɪаɢɱɟɫɤɢɯ ɭɪаɜɧɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ 
ɬɨɱɧɨ ɢ ɥɢɲɶ ɧа ɩɨɫɥɟɞɧɟɦ ɲаɝɟ ɩɟɪɟɣɬɢ ɤ ɩɪɢɛɥɢɠёɧɧɵɦ ɡɧаɱɟɧɢɹɦ, 
ɟɫɥɢ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ [8, 9]. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɫɥɭɱаɟ, ɤɨɝɞа ɪɟɲɟɧɢɟ ɜɵ-
ɪаɠаɟɬɫɹ ɪаɰɢɨɧаɥɶɧɵɦɢ ɱɢɫɥаɦɢ, ɨɛɨɣɬɢɫɶ ɛɟɡ ɩɪɢɛɥɢɠɟɧɢɣ. Ɉɛɵɱɧɨ 
ɡаɞаɱɢ ɧа ɩɥɨɫɤɨɫɬɢ ɢɥɢ ɜ ɬɪёɯɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɪɟɲаɸɬɫɹ ɥɟɝɤɨ. 
ɋɭɳɟɫɬɜɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɪа-
ɛɨɬɤɢ ɜɢɞɟɨɩɨɬɨɤа ɜ ɪɟаɥɶɧɨɦ ɜɪɟɦɟɧɢ. Вɩɪɨɱɟɦ, ɜ ɷɬɨɦ ɫɥɭɱаɟ ɩɨ-
ɫɬɪɨɟɧɢɟ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ ɧɟ ɞаёɬ ɩɪɟɢɦɭɳɟɫɬɜ.  

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɤɥаɫɫɢɱɟɫɤаɹ ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɧаɢɛɨɥɟɟ 
ɩɨɥɟɡɧа ɢɦɟɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɦаɬɟɦаɬɢɤɟ ɜ ɲɢɪɨɤɨɦ ɩɨɧɢɦаɧɢɢ 
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ɷɬɨɝɨ ɫɥɨɜа. Ɉɞɧаɤɨ ɨɧа ɜɨɫɩɪɢɧɢɦаɟɬɫɹ ɥɢɲɶ ɤаɤ ɦɟɬɨɞ ɞɥɹ аɪɯɢɬɟɤɬɨ-
ɪɨɜ, ɤɨɧɫɬɪɭɤɬɨɪɨɜ ɦаɲɢɧ, ɞɢɡаɣɧɟɪɨɜ. Ɉɞɢɧ ɢɡ ɩɭɬɟɣ ɪаɫɲɢɪɟɧɢɹ ɫɩɢ-
ɫɤа ɩɪɢɥɨɠɟɧɢɣ ɫɨɫɬɨɢɬ ɜ ɩɨɢɫɤɟ ɫɜɹɡɟɣ ɫ ɪаɡɥɢɱɧɵɦɢ ɦаɬɟɦаɬɢɱɟɫɤɢ-
ɦɢ ɡаɞаɱаɦɢ. Мɨɣ ɨɩɵɬ ɩɪɟɩɨɞаɜаɧɢɹ ɩɨɞɬɜɟɪɠɞаɟɬ, ɱɬɨ ɥɸɛаɹ ɬɟɦа 
ɥɟɝɱɟ ɜɨɫɩɪɢɧɢɦаɟɬɫɹ, ɤɨɝɞа ɨɧа ɫɜɹɡаɧа ɫ ɤɨɧɤɪɟɬɧɵɦ ɩɪɢɥɨɠɟɧɢɟɦ, 
ɢɧɨɝɞа ɲɭɬɥɢɜɵɦ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɤɪаɬɤɨ ɩɨɹɫɧɢɬɶ ɡɞɟɫɶ ɢ ɫɟɣɱаɫ. 
ɂɦɟɧɧɨ ɤɪаɬɤɨ, ɩɨɫɤɨɥɶɤɭ ɜɪɟɦɟɧɢ ɭ ɩɪɟɩɨɞаɜаɬɟɥɹ ɜɫɟɝɞа ɦаɥɨ. Мɵ 
ɪаɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɡаɞаɱ, ɩɨɤаɡɵɜаɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɜаɠɧɨɫɬɶ 
ɝɪаɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɪɢ ɨɛɭɱɟɧɢɢ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɢɡɭɱаɸɬ ɧа-
ɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɤаɤ ɫаɦɨɫɬɨɹɬɟɥɶɧɵɣ ɩɪɟɞɦɟɬ. Ɂɞɟɫɶ ɭɦɟɫɬɧɨ 
ɧаɩɨɦɧɢɬɶ, ɱɬɨ ɦɵ ɨɤɪɭɠɟɧɵ ɪаɡɧɨɨɛɪаɡɧɵɦɢ ɢɡɨɛɪɟɬɟɧɢɹɦɢ [10]; 
ɩɪɢɦɟɪɨɦ ɫɥɭɠаɬ ɫɨɥɧɟɱɧɵɟ ɱаɫɵ [11]. 

Кɨɧɟɱɧɨ, ɪаɡɛɨɪ ɬаɤɢɯ ɡаɞаɱ ɧɟ ɦɨɠɟɬ ɡаɦɟɧɢɬɶ ɧаɱɟɪɬаɬɟɥɶɧɭɸ 
ɝɟɨɦɟɬɪɢɸ, ɧɨ ɩɨɡɜɨɥɹɟɬ ɪаɡɧɨɨɛɪаɡɢɬɶ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɢɥɢ ɫɥɭɠɢɬɶ ɬɟ-
ɦɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡаɧɹɬɢɣ ɞɥɹ ɡаɢɧɬɟɪɟɫɨɜаɧɧɵɯ ɫɬɭɞɟɧɬɨɜ ɥɸɛɨɣ ɫɩɟ-
ɰɢаɥɢɡаɰɢɢ. ɂɧɬɟɪɟɫ ɤ ɦаɬɟɦаɬɢɱɟɫɤɨɦɭ ɨɛɪаɡɨɜаɧɢɸ ɫɜɹɡаɧ ɫ ɟɝɨ ɫɨɞɟɪ-
ɠаɧɢɟɦ, ɤɨɬɨɪɨɟ ɧɟɪɟɞɤɨ ɨɫɬаёɬɫɹ ɮɨɪɦаɥɶɧɵɦ ɢ ɨɬɨɪɜаɧɧɵɦ ɨɬ ɠɢɡɧɢ. 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɬɦɟɱɟɧа ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɶ ɝɪаɮɢɱɟɫɤɢɯ ɮɨɪɦ 
ɩɪɟɞɴɹɜɥɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɜɟɪɛаɥɶɧɨɣ ɮɨɪɦɨɣ [12]. 

Пɪɢ ɢɡɭɱɟɧɢɢ ɤɨɧɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɬаɤɢɦ ɩɪɢɦɟɪɨɦ, ɯɨɬɹ ɜɪɹɞ ɥɢ 
ɩɪɢɦɟɧɹɟɦɵɦ ɧа ɩɪаɤɬɢɤɟ ɜ ɬаɤɨɣ ɮɨɪɦɟ, ɦɨɠɟɬ ɛɵɬɶ ɡаɞаɱа ɨ ɪаɡɞɟɥɟ-
ɧɢɢ ɫɟɤɪɟɬа. Вɩɟɪɜɵɟ ɷɬɭ ɡаɞаɱɭ ɫɮɨɪɦɭɥɢɪɨɜаɥ ɢ ɪɟɲɢɥ Аɞɢ ɒаɦɢɪ 
ɜ 1979 ɝ. [13]. ɂ ɯɨɬɹ ɨɧа ɞаɜɧɨ ɢɡɜɟɫɬɧа, ɪаɫɫɦɨɬɪɢɦ ɟё ɫ ɧɨɜɨɣ ɬɨɱɤɢ 
ɡɪɟɧɢɹ. Пɪɟɞɥаɝаɟɦɵɣ ɦɟɬɨɞ ɧɟ ɩɪɟɬɟɧɞɭɟɬ ɧа ɨɩɬɢɦаɥɶɧɨɫɬɶ ɞɥɹ ɩɪɢ-
ɤɥаɞɧɵɯ ɡаɞаɱ, ɧɨ ɩɪɟɞɧаɡɧаɱɟɧ ɥɢɲɶ ɞɥɹ ɢɥɥɸɫɬɪаɰɢɢ ɝɪаɮɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞа ɜ ɭɱɟɛɧɵɯ ɰɟɥɹɯ. ɇɟɤɨɬɨɪɨɟ ɢɫɯɨɞɧɨɟ ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ 
ɧаɞɨ ɡаɤɨɞɢɪɨɜаɬɶ ɢ ɜɵɞаɬɶ ɤаɠɞɨɦɭ ɢɡ n ɭɱаɫɬɧɢɤɨɜ ɧɟɤɨɬɨɪɭɸ ɢɧ-
ɮɨɪɦаɰɢɸ ɨ ɫɟɤɪɟɬɟ ɬаɤ, ɱɬɨɛɵ ɥɸɛɵɟ m<n, ɫɨɛɪаɜɲɢɫɶ ɜɦɟɫɬɟ, ɦɨɝɥɢ 
ɨɞɧɨɡɧаɱɧɨ ɜɨɫɫɬаɧɨɜɢɬɶ ɢɫɯɨɞɧɨɟ ɫɨɨɛɳɟɧɢɟ, а ɧɢɤаɤɢɟ (m–1) ɧɟ ɦɨɝ-
ɥɢ. Пɭɫɬɶ ɢɫɯɨɞɧɨɟ ɫɨɨɛɳɟɧɢɟ – ɷɬɨ ɤɨɨɪɞɢɧаɬɵ ɰɟɧɬɪа ɨɤɪɭɠɧɨɫɬɢ, 
а ɤаɠɞɵɣ ɢɡ ɭɱаɫɬɧɢɤɨɜ ɩɨɥɭɱаɟɬ ɤɨɨɪɞɢɧаɬɵ ɨɞɧɨɣ ɬɨɱɤɢ ɧа ɷɬɨɣ ɨɤ-
ɪɭɠɧɨɫɬɢ, ɭ ɤаɠɞɨɝɨ ɫɜɨɹ ɬɨɱɤа. Ɍɨɝɞа ɜɬɪɨёɦ ɜɫɟɝɞа ɥɟɝɤɨ ɧаɣɬɢ ɰɟɧɬɪ 
ɨɤɪɭɠɧɨɫɬɢ, ɧɟɡаɜɢɫɢɦɨ ɨɬ ɩɨɥɨɠɟɧɢɹ ɬɪёɯ ɬɨɱɟɤ. Пɪɢ ɷɬɨɦ ɪɟɲɟɧɢɟ 
ɥɟɝɱɟ ɜɫɟɝɨ ɧаɣɬɢ ɝɪаɮɢɱɟɫɤɢ: ɜ ɰɟɧɬɪɟ ɨɤɪɭɠɧɨɫɬɢ ɩɟɪɟɫɟɤаɸɬɫɹ ɫɟɪɟ-
ɞɢɧɧɵɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ ɤ ɯɨɪɞаɦ. Ɉɞɧаɤɨ ɧɢɤаɤɢɟ ɞɜа ɭɱаɫɬɧɢɤа ɧɟ 
ɦɨɝɭɬ ɭɡɧаɬɶ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ ɩɨ ɫɜɨɢɦ ɞɜɭɦ ɬɨɱɤаɦ. Ɂɞɟɫɶ ɤɜɨɪɭɦ 
m = 3, ɨɛɳɟɟ ɱɢɫɥɨ ɭɱаɫɬɧɢɤɨɜ n>3. (Пɪɢ n = 3 ɡаɞаɱа ɫɬаɧɨɜɢɬɫɹ ɬɪɢɜɢ-
аɥɶɧɨɣ.) ȿɫɬɟɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɜɨɪɭɦа M 
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ɡаɤɥɸɱаɟɬɫɹ ɜ ɡаɦɟɧɟ ɨɤɪɭɠɧɨɫɬɢ ɩɪɨɢɡɜɨɥɶɧɵɦ ɤɨɧɢɱɟɫɤɢɦ ɫɟɱɟɧɢɟɦ. 
Ⱦɪɭɝɨɣ ɩɭɬɶ – ɡаɦɟɧɢɬɶ ɨɤɪɭɠɧɨɫɬɶ ɫɮɟɪɨɣ ɪаɡɦɟɪɧɨɫɬɢ (m–2); ɩɪɢ 
ɷɬɨɦ ɤɜɨɪɭɦ ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɥɶ ɭɝɨɞɧɨ ɛɨɥɶɲɢɦ. Ⱦаɥɶɧɟɣɲɟɟ ɨɛɨɛɳɟ-
ɧɢɟ – ɪаɡɪɟɲɢɬɶ ɢɫɩɨɥɶɡɨɜаɬɶ ɦɧɢɦɵɟ ɬɨɱɤɢ [14]. Ɍаɤ ɦɨɠɧɨ ɩɪɢɜɥɟɱɶ 
ɜɧɢɦаɧɢɟ ɤ ɝɪаɮɢɱɟɫɤɢɦ ɦɟɬɨɞаɦ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤ ɞɨɜɨɥɶɧɨ аɛɫɬɪаɤɬ-
ɧɨɦɭ ɪаɡɞɟɥɭ ɝɟɨɦɟɬɪɢɢ. ȿɫɥɢ ɤɜɨɪɭɦ ɞɥɹ ɪаɫɤɪɵɬɢɹ ɫɟɤɪɟɬа ɪаɜɟɧ m, 
а ɫɨɛɪаɥɨɫɶ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɭɱаɫɬɧɢɤɨɜ, ɬɨ ɨɧɢ ɦɨɝɭɬ ɧɟɡаɜɢɫɢɦɨ ɜɨɫ-
ɫɬаɧаɜɥɢɜаɬɶ ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ ɪаɡɧɵɦɢ ɫɩɨɫɨɛаɦɢ. ȿɫɥɢ ɪɟɡɭɥɶɬа-
ɬɵ ɨɤаɡаɥɢɫɶ ɪаɡɧɵɟ, ɬɨ ɤɬɨ-ɬɨ ɢɫɩɨɥɶɡɨɜаɥ ɧɟɩɪаɜɢɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢɥɢ 
ɞɨɩɭɫɬɢɥ ɨɲɢɛɤɭ. В ɷɬɨɦ ɫɥɭɱаɟ ɨɬɜɟɬ ɦɨɠɧɨ ɭɬɨɱɧɢɬɶ ɝɨɥɨɫɨɜаɧɢɟɦ. 
ɏɨɬɹ ɪɟаɥɶɧɨ ɩɪɢɦɟɧɹɟɦɵɟ ɤɨɞɵ ɨɫɧɨɜаɧɵ ɧа ɜɵɱɢɫɥɟɧɢɹɯ ɧаɞ ɤɨɧɟɱ-
ɧɵɦ ɩɨɥɟɦ, ɨɛɳɢɟ ɢɞɟɢ ɦɨɠɧɨ ɢɥɥɸɫɬɪɢɪɨɜаɬɶ ɩɪɢɜɵɱɧɵɦɢ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɦɢ ɩɨɫɬɪɨɟɧɢɹɦɢ. Ɋаɡɛɨɪ ɜаɪɢаɧɬɨɜ ɷɬɨɣ ɡаɞаɱɢ ɧɟ ɬɪɟɛɨɜаɥ ɦɧɨ-
ɝɨ ɜɪɟɦɟɧɢ ɢ ɨɛɵɱɧɨ ɩɪɨɯɨɞɢɥ ɜ ɫɟɪɟɞɢɧɟ ɢɥɢ ɜ ɤɨɧɰɟ ɫɟɦɢɧаɪа, ɩɨɡɜɨ-
ɥɹɹ ɫɥɭɲаɬɟɥɹɦ ɧɟɦɧɨɝɨ ɨɬɞɨɯɧɭɬɶ ɨɬ ɮɨɪɦаɥɶɧɵɯ ɪаɫɫɭɠɞɟɧɢɣ. 

Ȼɨɥɟɟ ɫɥɨɠɧаɹ ɬɟɦа – ɪɟɲɟɧɢɟ ɞɢɨɮаɧɬɨɜɵɯ ɭɪаɜɧɟɧɢɣ. Ɋɟɲɟɧɢɟ 
ɭɪаɜɧɟɧɢɹ ɨɬ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ ɥɟɝɤɨ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɪɢɫɭɧɤɨɦ ɧа 
ɩɥɨɫɤɨɫɬɢ. Ɉɞɧаɤɨ ɪɟɲɟɧɢɟ ɭɪаɜɧɟɧɢɣ ɨɬ ɛɨɥɶɲɟɝɨ ɱɢɫɥа ɩɟɪɟɦɟɧɧɵɯ 
ɨɛɵɱɧɨ ɜɵɡɵɜаɟɬ ɬɪɭɞɧɨɫɬɢ. В ɱаɫɬɧɨɫɬɢ, ɪаɫɫɦаɬɪɢɜаɹ ɥɢɧɟɣɧɵɟ ɞɢɨ-
ɮаɧɬɨɜɵ ɭɪаɜɧɟɧɢɹ ɨɬ ɬɪёɯ ɩɟɪɟɦɟɧɧɵɯ, ɩɨɥɟɡɧɨ ɭɦɟɬɶ ɫɬɪɨɢɬɶ ɫɟɱɟɧɢɟ 
ɤɭɛа ɩɥɨɫɤɨɫɬɶɸ ɨɛɳɟɝɨ ɩɨɥɨɠɟɧɢɹ. Эɬɨɦɭ ɭɱаɬ ɜ ɲɤɨɥɟ, ɧɨ ɩɨɥɭɱаɟɬɫɹ 
ɷɬɨ ɧɟ ɭ ɜɫɟɯ ɫɬɭɞɟɧɬɨɜ. ȿɫɥɢ ɫɟɤɭɳаɹ ɩɥɨɫɤɨɫɬɶ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɰɟɧɬɪ 
ɤɭɛа, ɬɨ ɫɟɱɟɧɢɟ ɛɭɞɟɬ ɥɢɛɨ ɲɟɫɬɢɭɝɨɥɶɧɢɤɨɦ, ɥɢɛɨ ɩаɪаɥɥɟɥɨɝɪаɦɦɨɦ. 
В ɷɬɨɦ ɫɥɭɱаɟ ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɡаɞаɱа ɧɟ ɩɨɦɨɝаɟɬ ɪɟɲɢɬɶ ɭɪаɜɧɟɧɢɟ, ɧɨ 
ɩɨɡɜɨɥɹɟɬ ɥɭɱɲɟ ɩɨɧɹɬɶ ɞɟɬаɥɢ, ɱаɫɬɨ ɭɫɤɨɥɶɡаɸɳɢɟ ɨɬ ɜɧɢɦаɧɢɹ. 

Ƚɪаɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟɡаɦɟɧɢɦɵ ɩɪɢ ɢɡɭɱɟɧɢɢ ɤаɫаɬɟɥɶɧɵɯ ɢ ɬɨ-
ɱɟɤ ɩɟɪɟɝɢɛа. Ȼɟɡ ɩɪɟɭɜɟɥɢɱɟɧɢɹ ɹɪɤɨɣ ɢɥɥɸɫɬɪаɰɢɟɣ ɫɥɭɠɢɬ ɤаɭɫɬɢ-
ɤа – ɨɝɢɛаɸɳаɹ ɫɟɦɟɣɫɬɜа ɥɭɱɟɣ, ɧɟ ɫɯɨɞɹɳɢɯɫɹ ɜ ɨɞɧɨɣ ɬɨɱɤɟ. 

Вɵɩɭɤɥɨɟ ɦɧɨɠɟɫɬɜɨ ɧа ɩɥɨɫɤɨɫɬɢ ɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧаɦɢ ɫɜɨ-
ɢɯ ɨɪɬɨɝɨɧаɥɶɧɵɯ ɩɪɨɟɤɰɢɣ (ɨɬɪɟɡɤɨɜ ɩɪɹɦɵɯ), ɩɨɫɤɨɥɶɤɭ ɫɭɳɟɫɬɜɭɸɬ 
ɪаɡɥɢɱɧɵɟ ɮɢɝɭɪɵ ɩɨɫɬɨɹɧɧɨɣ ɲɢɪɢɧɵ, ɧаɩɪɢɦɟɪ, ɤɪɭɝ ɢ ɬɪɟɭɝɨɥɶɧɢɤ 
Ɋёɥɨ (Reuleaux triangle). ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɩɨɤаɡɵɜаɟɬ, ɱɬɨ ɩɨɫɬɪɨɟ-
ɧɢɟ ɤаɫаɬɟɥɶɧɵɯ ɩɪɹɦɵɯ ɤ ɝɪаɧɢɰɟ ɞаёɬ ɝɨɪаɡɞɨ ɛɨɥɶɲɟ ɢɧɮɨɪɦаɰɢɢ. 
ɇаɩɨɦɧɢɦ, ɱɬɨ ɤаɫаɬɟɥɶɧаɹ ɩɪɹɦаɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɟ ɞɜɨɣɫɬɜɟɧɧɨɣ 
ɤɪɢɜɨɣ, а ɤаɫаɬɟɥɶɧɵɟ, ɩɟɪɟɫɟɤаɸɳɢɟɫɹ ɜ ɨɞɧɨɣ ɬɨɱɤɟ, – ɬɨɱɤаɦ ɩɟɪɟɫɟ-
ɱɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ ɢ ɞɜɨɣɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ. ɋɨɝɥаɫɧɨ ɮɨɪɦɭɥɟ Пɥɸɤ-
ɤɟɪа ɫɬɟɩɟɧɶ ɞɜɨɣɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ ɨɤаɠɟɬɫɹ ɧɢɠɟ ɞɥɹ ɨɫɨɛɨɣ аɥɝɟɛɪаɢ-
ɱɟɫɤɨɣ ɤɪɢɜɨɣ, ɱɟɦ ɞɥɹ ɝɥаɞɤɨɣ ɤɪɢɜɨɣ ɬɨɣ ɠɟ ɫɬɟɩɟɧɢ. В ɧɟɤɨɬɨɪɵɯ 
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ɫɥɭɱаɹɯ ɩɨɫɬɪɨɟɧɢɟɦ ɬɨɥɶɤɨ ɜɟɳɟɫɬɜɟɧɧɵɯ ɤаɫаɬɟɥɶɧɵɯ ɦɨɠɧɨ ɞɨɤа-
ɡаɬɶ ɨɬɫɭɬɫɬɜɢɟ ɧɟ ɬɨɥɶɤɨ ɜɟɳɟɫɬɜɟɧɧɵɯ, ɧɨ ɢ ɤɨɦɩɥɟɤɫɧɵɯ ɨɫɨɛɵɯ ɬɨ-
ɱɟɤ ɧа ɩɪɨɟɤɬɢɜɧɨɦ ɡаɦɵɤаɧɢɢ ɤɪɢɜɨɣ. ɇаɩɪɢɦɟɪ, ɞɥɹ ɞɨɤаɡаɬɟɥɶɫɬɜа 
ɝɥаɞɤɨɫɬɢ ɩɪɨɟɤɬɢɜɧɨɝɨ ɡаɦɵɤаɧɢɹ ɤɨɧɢɤɢ ɞɨɫɬаɬɨɱɧɨ ɭɤаɡаɬɶ ɞɜɟ ɤа-
ɫаɬɟɥɶɧɵɟ, ɩɟɪɟɫɟɤаɸɳɢɟɫɹ ɜ ɬɨɱɤɟ, ɧɟ ɩɪɢɧаɞɥɟɠаɳɟɣ ɷɬɨɣ ɤɨɧɢɤɟ. 
Ɍаɤɢɟ ɤаɫаɬɟɥɶɧɵɟ ɥɟɝɤɨ ɩɪɨɜɟɫɬɢ ɱɟɪɟɡ ɬɨɱɤɭ, ɥɟɠаɳɭɸ ɜɧɟ ɨɛɥаɫɬɢ 
ɩɪɨɟɤɬɢɜɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɝɪаɧɢɱɟɧɧɨɣ ɤɨɧɢɤɨɣ. 

ɋɢɦɦɟɬɪɢɟɣ ɤɪɢɜɨɣ ɛɭɞɟɦ ɧаɡɵɜаɬɶ ɩɪɨɟɤɬɢɜɧɨɟ ɩɪɟɨɛɪаɡɨɜаɧɢɟ 
ɩɥɨɫɤɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɷɬа ɤɪɢɜаɹ ɨɬɨɛɪаɠаɟɬɫɹ ɧа ɫɟɛɹ. Кɭɛɢɱɟɫɤаɹ 
ɤɪɢɜаɹ ɜ ɧɨɪɦаɥɶɧɨɣ ɮɨɪɦɟ Вɟɣɟɪɲɬɪаɫɫа ɫɢɦɦɟɬɪɢɱɧа ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɦɟɧɵ ɡɧаɤа ɨɞɧɨɣ ɢɡ ɤɨɨɪɞɢɧаɬ. Эɬа ɤɪɢɜаɹ ɜɨ ɜɬɨɪɨɣ ɧɨɪɦаɥɶɧɨɣ 
ɮɨɪɦɟ ɫɢɦɦɟɬɪɢɱɧа ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɨɪɨɬа ɧа 120 ɝɪаɞɭɫɨɜ. В ɪаɛɨɬɟ 
[15] ɩɨɤаɡаɧɨ, ɱɬɨ ɩɪɢɜɟɞɟɧɢɟ ɤɭɛɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɤ ɧɨɪɦаɥɶɧɨɣ ɮɨɪɦɟ 
Вɟɣɟɪɲɬɪаɫɫа ɢ ɜɵɱɢɫɥɟɧɢɟ ɩɪɨɟɤɬɢɜɧɨɝɨ ɢɧɜаɪɢаɧɬа ɫɜɨɞɹɬɫɹ ɤ ɩɨ-
ɢɫɤɭ ɞɜɭɯ ɩаɪ ɫɢɦɦɟɬɪɢɱɧɨ ɪаɫɩɨɥɨɠɟɧɧɵɯ ɫɟɤɭɳɢɯ. Пɪɨɜɟɪɤа ɫɢɦ-
ɦɟɬɪɢɱɧɨɫɬɢ ɪаɫɩɨɥɨɠɟɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɜɵɱɢɫɥɟɧɢɟ ɩɪɨɟɤɬɢɜɧɨɝɨ 
ɢɧɜаɪɢаɧɬа ɤɪɢɜɨɣ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɥɢɲɶ ɬɪаɧɫɜɟɪ-
ɫаɥɶɧɨ ɩɟɪɟɫɟɤаɸɳɢɯɫɹ ɩɪɹɦɵɯ ɢ ɤɪɢɜɨɣ; ɨɧɨ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɩɨɫɬɪɨɟ-
ɧɢɟ ɤаɫаɬɟɥɶɧɵɯ ɩɪɹɦɵɯ. В ɪаɛɨɬɟ [16] ɪаɫɫɦɨɬɪɟɧа ɫɢɦɦɟɬɪɢɹ 
ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤа. 

Вɨɡɦɨɠɧɨ, ɜɫё ɧаɩɢɫаɧɧɨɟ ɩɨɤаɠɟɬɫɹ ɞɨɫɬɨɣɧɵɦ ɧɟ ɧаɭɱɧɨɣ ɩɭɛ-
ɥɢɤаɰɢɢ, а ɦаɬɟɦаɬɢɱɟɫɤɨɝɨ ɤɪɭɠɤа. Ɉɞɧаɤɨ ɞɨɫɬɭɩɧɨɟ ɢɡɥɨɠɟɧɢɟ ɢɡ-
ɜɟɫɬɧɵɯ ɩɨɧɹɬɢɣ ɧɟ ɦɟɧɟɟ ɜаɠɧɨ, ɱɟɦ ɞɨɤаɡаɬɟɥɶɫɬɜɨ ɧɨɜɨɝɨ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɧɟ ɭ ɜɫɟɯ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɢɫ-
ɫɥɟɞɨɜаɧɢɹ [17]. Мɨɣ ɨɩɵɬ ɩɪɟɩɨɞаɜаɧɢɹ ɧɟ ɫɜɹɡаɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫ ɝɪаɮɢɤɨɣ; ɭɩɨɦɹɧɭɬɵɟ ɩɪɢɦɟɪɵ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɵ ɛɟɡ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɹ ɫɩɟɰɢаɥɶɧɵɯ ɩɪɨɝɪаɦɦ, ɞаɠɟ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɨɛɫɭɠɞɟɧɢɢ ɜɧɟ аɭ-
ɞɢɬɨɪɢɢ. ɇɟ ɭɜɟɪɟɧ, ɦɨɠɧɨ ɥɢ ɷɮɮɟɤɬɢɜɧɨ ɨɛɫɭɠɞаɬɶ ɦɟɬɨɞɵ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɝɭɥɹɹ ɩɨ ɭɥɢɰɟ ɢɥɢ ɩɨ ɤɨɪɢɞɨɪɭ. Пɨɫɥɟɞɧɟɟ ɧɟɪɟɞɤɨ 
аɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɱɟɦ-ɬɨ ɛɟɫɩɨɥɟɡɧɵɦ ɢ ɜɨɲɥɨ ɜ ɬаɤɨɦ ɤаɱɟɫɬɜɟ ɜ ɩɨɝɨ-
ɜɨɪɤɢ [18]. ɇɨ ɬаɤɨɟ ɨɛɫɭɠɞɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡаɞаɱ ɜɨɡɦɨɠɧɨ ɧɟ 
ɬɨɥɶɤɨ ɜ Ⱦɪɟɜɧɟɣ Ƚɪɟɰɢɢ, ɧɨ ɢ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. Эɬɨ ɧɟ ɨɬɦɟɧɹ-
ɟɬ ɜаɠɧɨɫɬɢ ɝɪаɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ [11], ɱɬɨ ɩɨɞɱёɪ-
ɤɢɜаɟɬ ɜаɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɝɪаɦɦ. Пɪɢɦɟɪɵ 
ɦɨɠɧɨ ɧаɣɬɢ ɜ ɪаɛɨɬаɯ [4, 6, 19, 20]. 
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ȼɇȿȾɊȿɇИȿ ɋɈȼɊȿɆȿɇɇɈɃ ɌȿɏɇɈɅɈȽИИ  

ɌɊȿɏɆȿɊɇɈɃ ɉȿɑАɌИ ȼ ɍɑȿȻɇɕɃ ɉɊɈɐȿɋɋ 

ɋɬɨɥɟɪ ȼɥɚɞɢɦɢɪ Аɥɟɤɫɟɟɜɢɱ 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ  
ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, Ɇɢɧɫɤ 

Каɮɟɞɪɨɣ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ȻȽɍɂɊ ɩɪɟɞɩɪɢɧɹɬа ɩɨɩɵɬɤа ɜɜɟɫɬɢ ɜ ɤɭɪɫ ɢɧ-
ɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɩɪаɤɬɢɱɟɫɤɢɟ ɪаɛɨɬɵ ɩɨ ɨɡɧаɤɨɦɥɟɧɢɸ ɫɬɭɞɟɧɬɨɜ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɬɪɟɯɦɟɪɧɨɣ ɩɟɱаɬɢ ɢɡɞɟɥɢɣ, ɪаɡɪаɛɨɬаɧɧɵɯ ɩɨ ɩɥаɧɨɜɵɦ ɝɪаɮɢɱɟɫɤɢɦ ɡаɞаɧɢɹɦ. Пɪɢ-
ɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɫɨɡɞаɧɢɹ ɥɨɝɨɬɢɩа ɮаɤɭɥɶɬɟɬа ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ȻȽɍɂɊ, 
а ɬаɤɠɟ ɩɥаɧɨɜɵɯ ɡаɞаɧɢɣ ɫɬɭɞɟɧɬɨɜ ɧа ɩɪɢɧɬɟɪɟ CubeX.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɋАПɊ AutoCAD, ɬɪɟɯɦɟɪɧаɹ 
ɩɟɱаɬɶ, 3D-ɩɪɢɧɬɟɪ, ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. 

 
 

INTRODUCTION OF MODERN TECHNOLOGY OF THREE-

DIMENSIONAL PRINTING IN THE EDUCATIONAL PROCESS 

Stoler Vladimir Alekseyevich 

Belarusian State University of Informatics and Radioelectronics 

The Department of Engineering Graphics of the Belarusian State University of Informat-
ics and Radioelectronics is attempted to introduce in the course of engineering graphics practical 
works on familiarizing students with the technology of three-dimensional printing of products 
developed according to scheduled graphic assignments. An example is given of creating a logo of 
the Faculty of ɋomputer-aided Design of the Belarusian State University of Informatics and Ra-
dioelectronics, as well as planned assignments of students on the CubeX printer.  

Keywords: ɫomputer modeling, CAD AutoCAD, three-dimensional printing, 3D printer, 
educational process. 

 
 

В ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɭɫɩɟɲɧɨ ɪаɡɜɢɜаɟɬɫɹ ɬаɤ ɧаɡɵɜаɟɦаɹ ɬɪɟɯɦɟɪ-
ɧаɹ ɩɟɱаɬɶ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ 3D-ɩɪɢɧɬɟɪа. 
Ɍаɤɨɣ ɩɪɢɧɬɟɪ ɫɩɨɫɨɛɟɧ ɪаɫɩɟɱаɬаɬɶ ɥɸɛɨɣ ɮɢɡɢɱɟɫɤɢɣ ɩɪɟɞɦɟɬ, ɤɨɬɨ-
ɪɵɣ ɫɦɨɞɟɥɢɪɨɜаɧ ɧа ɤɨɦɩɶɸɬɟɪɟ. Ɉɛɥаɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɪɟɯɦɟɪɧɨɣ ɩɟ-
ɱаɬɢ ɜɟɫɶɦа ɨɛɲɢɪɧаɹ: ɨɬ ɩɪɨɢɡɜɨɞɫɬɜа ɢɝɪɭɲɟɤ ɢ ɪаɡɥɢɱɧɵɯ ɫɭɜɟɧɢ-
ɪɨɜ ɞɨ ɢɡɞɟɥɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪаɞɢɨɷɥɟɤɬɪɨɧɢɤɟ, ɧаɩɪɢɦɟɪ, ɦаɬɪɢɰɵ 
ɫ ɧаɛɨɪɨɦ ɝɪаɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɜɢɞɟ ɬɟɬɪаɷɞɪɨɜ, ɨɤɬаɷɞɪɨɜ, ɢɤɨɫа-
ɷɞɪɨɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɨɡɞаɧɢɹ ɧа ɢɯ ɨɫɧɨɜɟ ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɨɦɩɨ-
ɡɢɰɢɨɧɧɵɯ ɡаɳɢɬɧɵɯ ɷɤɪаɧɨɜ ɷɥɟɤɬɪɨɦаɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ [1, 2]. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɣ ɬɪɟɯɦɟɪɧɨɣ ɩɟɱаɬɢ, ɤɨɬɨɪɵɟ 
ɨɬɥɢɱаɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝа ɩɨ ɬɢɩɭ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɦаɬɟɪɢаɥа ɢ ɫɩɨɫɨɛаɦ 
ɟɝɨ ɧаɧɟɫɟɧɢɹ. ɇаɢɛɨɥɶɲɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɬɟɯ-
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ɧɨɥɨɝɢɢ: 1) ɫɬɟɪɟɨɥɢɬɨɝɪаɮɢɹ (SLA), 2) ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɭɣɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ (3DP), 3) ɩɨɫɥɨɣɧаɹ ɩɟɱаɬɶ ɪаɫɩɥаɜɥɟɧɧɨɣ ɩɨɥɢɦɟɪɧɨɣ ɧɢɬɶɸ 
(FDM), 4) ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɦɟɬɨɞɨɦ ɥаɦɢɧɢɪɨɜаɧɢɹ (LOM),  
5) ɍɎ-ɨɛɥɭɱɟɧɢɟ ɱɟɪɟɡ ɮɨɬɨɦаɫɤɭ, 6) ɥаɡɟɪɧɨɟ ɫɩɟɤаɧɢɟ ɩɨɪɨɲɤɨɜɵɯ 
ɦаɬɟɪɢаɥɨɜ (SLS), ɹɜɥɹɸɳɟɣɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ 3D-ɩɟɱаɬɢ, 
ɤɨɬɨɪаɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧа ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬаɥɥɢɱɟɫɤɢɯ 
ɮɨɪɦɨɨɛɪаɡɭɸɳɢɯ ɞɥɹ ɦɟɬаɥɥɢɱɟɫɤɨɝɨ ɢ ɩɥаɫɬɦаɫɫɨɜɨɝɨ ɥɢɬɶɹ (ɪɢɫ. 1). 

 

Ɋɢɫ. 1. Ʌаɡɟɪɧɨɟ ɫɩɟɤаɧɢɟ ɩɨɪɨɲɤɨɜɵɯ ɦаɬɟɪɢаɥɨɜ 

В ɨɛɳɟɦ ɫɥɭɱаɟ ɬɪɟɯɦɟɪɧаɹ ɩɟɱаɬɶ – ɷɬɨ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞа ɩɨɜɬɨ-
ɪɹɸɳɢɯɫɹ ɨɩɟɪаɰɢɣ, ɫɜɹɡаɧɧɵɯ ɫ ɫɨɡɞаɧɢɟɦ ɨɛɴɟɦɧɵɯ ɩɪɟɞɦɟɬɨɜ ɩɭɬɟɦ 
ɧаɧɟɫɟɧɢɹ ɧа ɪаɛɨɱɢɣ ɫɬɨɥ ɩɪɢɧɬɟɪа ɬɨɧɤɨɝɨ ɫɥɨɹ ɪаɫɯɨɞɧɨɝɨ ɦаɬɟɪɢаɥа, 
ɫɦɟɳɟɧɢɟɦ ɪаɛɨɱɟɝɨ ɫɬɨɥа ɜɧɢɡ ɧа ɜɵɫɨɬɭ ɫɮɨɪɦɢɪɨɜаɧɧɨɝɨ ɫɥɨɹ. Цɢɤɥɵ 
ɩɟɱаɬɢ ɧɟɩɪɟɪɵɜɧɨ ɫɥɟɞɭɸɬ ɞɪɭɝ ɡа ɞɪɭɝɨɦ, ɤɨɝɞа ɧа ɩɪɟɞɵɞɭɳɢɣ ɫɥɨɣ 
ɧаɧɨɫɢɬɫɹ ɫɥɟɞɭɸɳɢɣ ɫɥɨɣ, ɫɬɨɥ ɫɧɨɜа ɨɩɭɫɤаɟɬɫɹ, ɢ ɬаɤ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ 
ɬɟɯ ɩɨɪ, ɩɨɤа ɧа ɪаɛɨɱɟɦ ɫɬɨɥɟ ɧɟ ɨɤаɠɟɬɫɹ ɝɨɬɨɜɨɟ ɢɡɞɟɥɢɟ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɫɬɭɞɟɧɬɨɜ ȻȽɍɂɊ, ɜ ɨɫɧɨɜɧɨɦ ɤɨɧ-
ɫɬɪɭɤɬɨɪɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ, ɢ ɨɡɧаɤɨɦɥɟɧɢɹ ɢɯ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɟɯ-
ɧɨɥɨɝɢɹɦɢ ɢ ɬɟɯɧɢɤɨɣ, ɪɟаɥɢɡɭɸɳɟɣ ɷɬɢ ɬɟɯɧɨɥɨɝɢɢ, ɤаɮɟɞɪɨɣ ɢɧɠɟ-
ɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɩɪɟɞɩɪɢɧɹɬа ɩɨɩɵɬɤа ɜɜɟɫɬɢ ɜ ɩɪɟɩɨɞаɜаɟɦɵɟ ɟɸ ɞɢɫ-
ɰɢɩɥɢɧɵ ɩɪаɤɬɢɱɟɫɤɢɟ ɪаɛɨɬɵ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 3D-ɩɪɢɧɬɟɪа CubeX ɨɬ 
3D Systems (ɋɒА) ɞɥɹ ɫɨɡɞаɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢɡɞɟɥɢɣ, ɪаɡɪаɛɨɬаɧ-
ɧɵɯ ɫɬɭɞɟɧɬаɦɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɟɦаɦ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ (ɪɢɫ. 2). 
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Ɋɢɫ. 2. Вɧɟɲɧɢɣ ɜɢɞ ɩɪɢɧɬɟɪа CubeX 

Пɪɢɧɬɟɪ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɤɭɛ, ɨɛɥɢɰɨɜаɧɧɵɣ ɫ ɪɟɛɟɪ ɩɥаɫɬɦаɫ-
ɫɨɣ. Каɪɬɪɢɞɠɢ ɫ ɩɥаɫɬɢɤɨɦ ɪаɫɩɨɥɨɠɟɧɵ ɜɧɭɬɪɢ. Ɋаɛɨɬаɟɬ CubeX ɧа 
ɞɜɭɯ ɜɢɞаɯ ɩɥаɫɬɢɤа: PLA ɢ ABS. Маɤɫɢɦаɥɶɧаɹ ɩɥɨɳаɞɤа ɞɥɹ ɩɟɱаɬа-
ɧɢɹ ɢɦɟɟɬ ɪаɡɦɟɪɵ 27×27×24 ɫɦ, ɜɟɫ ɩɪɢɧɬɟɪа – ɨɤɨɥɨ 36 ɤɝ. 

ɋɬɭɞɟɧɬаɦ ɩɪɟɞɥаɝаɥɨɫɶ ɜ ɧаɱаɥɟ ɢɡɭɱɢɬɶ ɩɪɨɰɟɫɫ 3D-ɩɟɱаɬɢ ɧа 
ɩɪɢɦɟɪɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɨɝɨɬɢɩа ɮаɤɭɥɶɬɟɬа ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨ-
ɜаɧɢɹ, ɫɨɡɞаɧɧɨɝɨ ɜ 3D-ɮɨɪɦаɬɟ ɜ ɩɪɨɝɪаɦɦɟ AutoCAD, ɢ ɞаɥɟɟ ɧаɩɟɱа-
ɬаɧɧɨɝɨ ɫ ɩɨɦɨɳɶɸ ɩɪɢɧɬɟɪа CubeX ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɥɨɣɧɨɝɨ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ (ɪɢɫ. 3) [3]. 

      

                                         а                                                         ɛ 

Ɋɢɫ. 3. Ɏɢɡɢɱɟɫɤаɹ 3D-ɦɨɞɟɥɶ ɥɨɝɨɬɢɩа ɎКП:  
а – ɫ ɩɨɞɥɨɠɤɨɣ ɜ ɜɢɞɟ ɫɟɬɤɢ; ɛ – ɛɟɡ ɩɨɞɥɨɠɤɢ  

ɇɟɨɛɯɨɞɢɦɨ ɨɛɪаɬɢɬɶ ɜɧɢɦаɧɢɟ ɧа ɬɨ, ɱɬɨ ɜɧɭɬɪɟɧɧɹɹ ɱаɫɬɶ ɪɟа-
ɥɢɫɬɢɱɧɨɝɨ ɥɨɝɨɬɢɩа ɛɭɞɟɬ ɨɬɥɢɱаɬɶɫɹ ɨɬ ɟɝɨ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ. 
Пɪɨɬɨɬɢɩ ɢɦɟɟɬ ɩɨɥɭɸ ɮɨɪɦɭ ɫ ɩɨɞɞɟɪɠɢɜаɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɜ ɜɢɞɟ 
ɩɟɪɟɝɨɪɨɞɨɤ. Эɬɨ ɪаɡɥɢɱɢɟ аɜɬɨɦаɬɢɱɟɫɤɢ ɫɨɡɞаɟɬɫɹ ɩɪɨɝɪаɦɦɨɣ ɩɪɢ 
ɩɪɟɨɛɪаɡɨɜаɧɢɢ ɮɨɪɦаɬɨɜ ɢ ɫɜɹɡаɧɨ ɫ ɬɟɦ, ɱɬɨ ɪаɫɯɨɞ ɦаɬɟɪɢаɥа ɛɭɞɟɬ 
ɡɧаɱɢɬɟɥɶɧɵɣ ɩɪɢ ɩɟɱаɬаɧɢɢ ɦɨɧɨɥɢɬɧɨɝɨ ɨɛɴɟɤɬа. 

Ⱦаɥɟɟ ɫɬɭɞɟɧɬаɦ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɩɨɫɥɟ ɨɫɜɨɟɧɢɹ ɋАПɊ AutoCAD 
ɢ ɜɵɩɨɥɧɟɧɢɹ ɭɱɟɛɧɨɝɨ ɡаɞаɧɢɹ ɜ ɜɢɞɟ ɱɟɪɬɟɠа ɩɨ ɬɟɦɟ «Пɪɨɟɤɰɢɨɧɧɨɟ 
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ɱɟɪɱɟɧɢɟ» ɢɡɝɨɬɨɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɜɨɢɦ ɡаɞаɧɢɟɦ ɢɡɞɟɥɢɟ ɜ ɧаɬɭ-
ɪаɥɶɧɨɦ ɜɢɞɟ. 

Пɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɵɥа ɫɥɟɞɭɸɳаɹ. ɇа ɩɟɪɜɨɦ ɷɬаɩɟ 
ɛɵɥа ɫɝɟɧɟɪɢɪɨɜаɧа ɷɥɟɤɬɪɨɧɧаɹ 3D-ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ (ɪɢɫ. 4, а). ɇа ɜɬɨɪɨɦ 
ɷɬаɩɟ ɜ ɫɩɟɰɢаɥɶɧɨɣ ɩɪɨɝɪаɦɦɟ ɷɥɟɤɬɪɨɧɧаɹ ɦɨɞɟɥɶ ɛɵɥа ɫɤɨɧɜɟɪɬɢɪɨɜаɧа 
ɜ ɮɨɪɦаɬ ɫ ɪаɫɲɢɪɟɧɢɟɦ *.cubex, ɤɨɬɨɪɵɣ ɪаɫɩɨɡɧаɟɬ ɩɪɢɦɟɧɹɟɦɵɣ ɩɪɢɧ-
ɬɟɪ. ɇа ɬɪɟɬɶɟɦ ɷɬаɩɟ ɩɭɬɟɦ ɡаɞаɧɢɹ ɬɨɱɧɨɫɬɧɵɯ ɢ ɦаɫɲɬаɛɧɵɯ ɧаɫɬɪɨɟɤ ɜ 
ɬɟɱɟɧɢɟ ɬɪɟɯ ɱаɫɨɜ ɛɵɥɨ ɨɬɩɟɱаɬаɧɨ ɢɡɞɟɥɢɟ (ɪɢɫ. 4, ɛ). 

    

                                           а                                                          ɛ 

Ɋɢɫ. 4. Эɥɟɤɬɪɨɧɧаɹ 3D-ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ (а) 
ɢ ɮɢɡɢɱɟɫɤаɹ 3D-ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ (ɛ) 

В ɡаɤɥɸɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɪɟɯɦɟɪɧаɹ ɩɟɱаɬɶ ɤаɤ 
ɩɪɨɰɟɫɫ ɨɜɟɳɟɫɬɜɥɟɧɢɹ ɫɜɨɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɡаɦɵɫɥɨɜ ɜɵɡɵɜаɟɬ ɝɨɪɹɱɢɣ 
ɢɧɬɟɪɟɫ ɭ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɟɬ ɡаɧɹɬɶ ɞɨɫ-
ɬɨɣɧɨɟ ɦɟɫɬɨ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. 
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ȽɊАɎИɑȿɋɄИE ɊȿȾАɄɌɈɊɕ ɄАɄ ɗɎɎȿɄɌИȼɇɕɃ 

ИɇɋɌɊɍɆȿɇɌ ɎɈɊɆИɊɈȼАɇИə ɉɊɈɎȿɋɋИɈɇАɅɖɇɕɏ 

ɄɈɆɉȿɌȿɇɐИɃ ɋɌɍȾȿɇɌɈȼ ɌȿɏɇИɑȿɋɄɈȽɈ ȼɍɁА 

Ɍɟɧ Ɇɚɪɢɧɚ Ƚɟɪɦɚɧɨɜɧɚ 

ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ  

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɇɨɜɨɫɢɛɢɪɫɤ 

Ɋаɫɤɪɵɜаɟɬɫɹ ɢɧɧɨɜаɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɩɪɟɩɨɞаɜаɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɧа 
ɩɟɪɜɨɦ ɤɭɪɫɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɮɢɤаɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа. ɋɭɳ-
ɧɨɫɬɶ ɩɨɞɯɨɞа ɡаɤɥɸɱаɟɬɫɹ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɝɪаɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪɨɜ ɜ ɩɪɨ-
ɰɟɫɫɟ ɨɛɭɱɟɧɢɹ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɪɟɞɫɬɜа ɦаɲɢɧɧɨɣ ɝɪаɮɢɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɥɟɤɰɢɨɧ-
ɧɨɦ ɦаɬɟɪɢаɥɟ ɜ ɤаɱɟɫɬɜɟ ɞɨɩɨɥɧɟɧɢɹ ɬɪаɞɢɰɢɨɧɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɭɱɟɧɢɹ ɢɧɧɨɜаɰɢɨɧɧɵɦɢ 
ɫɩɨɫɨɛаɦɢ, ɨɛɟɫɩɟɱɢɜаɸɳɢɦɢ ɧаɝɥɹɞɧɨɫɬɶ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɝɪаɮɢɱɟɫɤɢɟ ɪɟɞаɤɬɨɪɵ 
ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɭɞɟɧɬаɦɢ ɤаɤ ɢɧɫɬɪɭɦɟɧɬ, ɨɫɜɨɛɨɠɞаɸɳɢɣ ɨɬ ɪɭɬɢɧɧɵɯ ɨɩɟɪаɰɢɣ ɪɭɱɧɨ-
ɝɨ ɜɵɱɟɪɱɢɜаɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɪаɞɢɰɢɨɧɧɵɯ ɡаɞаɧɢɣ. ɏɨɱɟɬɫɹ ɩɨɞɱɟɪɤɧɭɬɶ ɨɫɨɛɭɸ 
ɡɧаɱɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɟɞаɤɬɨɪɨɜ ɩɪɢ ɦɨɞɟɥɢɪɨɜаɧɢɢ ɭɱɟɛɧɵɯ ɫɢɬɭаɰɢɣ ɫɪɟɞɫɬɜаɦɢ 
3D-ɝɪаɮɢɤɢ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɪаɮɢɱɟɫɤɢɟ ɪɟаɤɬɨɪɵ; ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ; 3D-ɝɪаɮɢɤа; ɩɪɨɮɟɫ-
ɫɢɨɧаɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ; ɫɬɭɞɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа; ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ. 

 
 

GRAPHIC EDITORS AS AN EFFECTIVE INSTRUMENT 

 FOR FORMING PROFESSIONAL COMPETENCES 

 OF STUDENTS OF TECHNICAL HIGHER EDUCATION 

Ten Marina Germanovna 

Novosibirsk State University of Architecture and Civil Engineering 

The article reveals the innovative approach of teaching descriptive geometry in the 
first year of a technical college in conditions of intensification of the educational process. 
The essence of the approach is the integrated use of graphic editors in the learning process. 
On the one hand, the means of computer graphics are used in lecture material as a supple-
ment to traditional methods of teaching innovative ways that provide visual presentation. On 
the other hand, graphic editors are used by students as a tool that relieves of routine manual 
drawing operations when performing traditional tasks. I would like to emphasize the special 
importance of the use of editors in the modeling of educational situations using 3D graphics 
for the formation of spatial representations.  

Keywords: Graphic reactors; Integrated approach; 3D graphics; Professional compe-
tencies; Students of a technical college; Spatial representations. 

 
 

В ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɜɵɫɲɟɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦ ɨɛɪаɡɨɜа-
ɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɧа ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ. В ɪаɦɤаɯ ɷɬɨɝɨ 
ɩɨɞɯɨɞа ɧаɢɛɨɥɟɟ ɡɧаɱɢɦɵɦɢ ɫɬаɥɢ ɬɜɨɪɱɟɫɤɢɟ ɤаɱɟɫɬɜа ɫɩɟɰɢаɥɢɫɬа-
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ɢɧɠɟɧɟɪа [1]. Пɨ ɦɧɟɧɢɸ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜаɬɟɥɟɣ, ɝɪаɮɢɱɟɫɤаɹ ɫɪɟɞа 
ɛɥаɝɨɩɪɢɹɬɧа ɞɥɹ ɪаɡɜɢɬɢɹ ɷɬɢɯ ɤаɱɟɫɬɜ ɢ ɫɜɹɡаɧɧɨɝɨ ɫ ɧɢɦ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɨɝɨ ɜɨɨɛɪаɠɟɧɢɹ [2, 7]. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɢɦɟɟɬɫɹ ɩɪɨɛɥɟɦаɬɢɤа ɭɫɜɨɟɧɢɹ ɤɭɪɫа ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɫɬɭɞɟɧɬаɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа, ɫɜɹɡаɧɧаɹ ɫ ɪɹɞɨɦ 
ɩɪɢɱɢɧ. ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɲɤɨɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢɥɢ ɟɟ ɨɬɫɭɬɫɬɜɢɟ, ɢɧ-
ɬɟɧɫɢɮɢɤаɰɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа, ɧɟɞɨɫɬаɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɩɪɨɫɬɪаɧɫɬ-
ɜɟɧɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɜɨɫɩɪɢɹɬɢɹ ɫɬɭ-
ɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа, ɩɪɢɜɨɞɹɬ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɡаɬɪɭɞɧɟɧɢɹɦ 
ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ. Пɨ ɪɟɡɭɥɶɬаɬаɦ ɩɪɨɜɟɞɟɧɧɵɯ ɧаɦɢ ɢɫɫɥɟɞɨɜаɧɢɣ 
ɛɨɥɟɟ 55 % ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢаɥɶɧɨɫɬɟɣ ɢɦɟɸɬ аɧаɥɢɬɢɱɟ-
ɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɹ ɦɵɫɥɢɬɟɥɶɧɭɸ ɫɬɪаɬɟɝɢɸ: аɧаɥɢɬɢɱɧɨɫɬɶ, 
ɜɟɪɛаɥɶɧɨɫɬɶ, ɧɨ ɩɪɢ ɪɟɲɟɧɢɢ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ 
ɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɧɨɣ ɹɜɥɹɟɬɫɹ ɡɪɢɬɟɥɶɧɨ-ɩɪɨɫɬɪаɧɫɬɜɟɧɧаɹ. ɋɬɭɞɟɧɬɵ, 
ɭɫɩɟɲɧɨ ɨɛɭɱаɸɳɢɟɫɹ ɩɨ ɦɧɨɝɢɦ ɩɪɟɞɦɟɬаɦ, ɧɟɞɨɩɨɧɢɦаɸɬ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɣ ɦаɬɟɪɢаɥ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɩɪаɤɬɢɱɟɫɤɢɟ ɡаɞаɧɢɹ 
ɜɵɩɨɥɧɹɸɬ ɧɟɨɫɨɡɧаɧɧɨ. Пɪɨɛɥɟɦа ɭɫɭɝɭɛɥɟɧа ɭ ɫɬɭɞɟɧɬɨɜ ɡаɨɱɧɨɣ 
ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ. Вɜɟɞɟɧа ɭɫɤɨɪɟɧɧаɹ ɮɨɪɦа ɨɛɭɱɟɧɢɹ ɭ ɜɟɱɟɪɧɢɤɨɜ 
(ɝɪɭɩɩа 121 Вɍ), ɤɨɥɢɱɟɫɬɜɨ аɭɞɢɬɨɪɧɵɯ ɱаɫɨɜ ɭ ɤɨɬɨɪɵɯ ɡɧаɱɢɬɟɥɶɧɨ 
ɫɨɤɪаɳɟɧɨ. ɇаɩɪɢɦɟɪ, аɭɞɢɬɨɪɧɵɟ ɡаɧɹɬɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɇаɱɟɪɬа-
ɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ɫɨɫɬаɜɥɹɸɬ 24 ɱаɫа, а ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɪаɛɨɬа – 
84 ɱаɫа. Пɨɞɨɛɧаɹ ɢɧɬɟɧɫɢɮɢɤаɰɢɹ ɫɬаɜɢɬ ɩɪɟɩɨɞаɜаɬɟɥɹ ɜ ɬɭɩɢɤɨɜɭɸ 
ɫɢɬɭаɰɢɸ, ɤɨɝɞа, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢɦɟɟɬɫɹ ɨɛɲɢɪɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦаɬɟɪɢаɥ, ɤɨɬɨɪɵɟ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɭɫɜɨɢɬɶ, ɧɨ ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦа 
ɩɨɦɨɳɶ ɩɪɟɩɨɞаɜаɬɟɥɹ. Аɭɞɢɬɨɪɧɵɯ ɱаɫɨɜ ɧɟɞɨɫɬаɬɨɱɧɨ, ɞа ɢ ɭɱɟɛɧɵɟ 
ɩɨɫɨɛɢɹ ɧɟ ɨɛɥаɞаɸɬ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɶɸ ɧаɝɥɹɞɧɨɫɬɢ. 

Эɬɨ ɩɨɞɬɜɟɪɠɞаɸɬ ɢ ɪɟɡɭɥɶɬаɬɵ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɩɪɨ-
ɜɟɞɟɧɧɵɯ ɧа ɤаɮɟɞɪɟ. Ɂɧаɱɢɬɟɥɶɧаɹ ɱаɫɬɶ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа 
ɫɱɢɬаɸɬ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɜɨɢɯ ɡаɬɪɭɞɧɟɧɢɣ ɫɥɨɠɧɨɫɬɶ ɭɱɟɛɧɨɝɨ 
ɦаɬɟɪɢаɥа (45 %) ɩɪɢ ɧɟɞɨɫɬаɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɧаɝɥɹɞɧɨɫɬɢ. 

Вɦɟɫɬɟ ɫ ɬɟɦ ɭɫɥɨɜɢɹ ɪаɡɜɢɬɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɨɝɨ ɨɛɳɟɫɬɜа ɩɨɡɜɨ-
ɥɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɟɪɟɪаɛɨɬаɬɶ ɦɟɬɨɞɵ ɩɪɟɩɨɞаɜаɧɢɹ, ɜɧɟɞɪɹɹ ɜ ɩɪɨ-
ɰɟɫɫ ɨɛɭɱɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɟ ɪɟɞаɤɬɨɪɵ ɜ ɧɟɫɤɨɥɶɤɢɯ ɧаɩɪаɜɥɟɧɢɹɯ. 
ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɪɟɞɫɬɜа ɦаɲɢɧɧɨɣ ɝɪаɮɢɤɢ ɦɨɝɭɬ ɜɵɫɬɭɩаɬɶ ɜ ɤаɱɟ-
ɫɬɜɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɭɥɶɦаɧа, ɫ ɞɪɭɝɨɣ – ɜ ɤаɱɟɫɬɜɟ ɫɪɟɞɫɬɜа, ɮɨɪɦɢ-
ɪɭɸɳɟɝɨ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ. Пɟɞаɝɨɝɢɱɟɫɤɢɣ ɨɩɵɬ ɩɨ-
ɡɜɨɥɹɟɬ ɫɞɟɥаɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɞаɠɟ 2D-ɢɧɫɬɪɭɦɟɧɬаɪɢɹ ɜ ɝɪа-
ɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪаɯ ɩɨɡɜɨɥɹɟɬ ɜ 2–4 ɪаɡа ɭɫɤɨɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
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ɭɱɟɛɧɵɯ ɡаɞаɧɢɣ ɩɪɢ ɭɫɥɨɜɢɢ ɜɥаɞɟɧɢɹ ɧаɜɵɤаɦɢ ɪаɛɨɬɵ ɜ ɩɪɨɝɪаɦɦаɯ. 
К ɫɨɠаɥɟɧɢɸ, ɫɢɫɬɟɦа ɨɛɪаɡɨɜаɧɢɹ ɧɟɞɨɫɬаɬɨɱɧа ɦɨɛɢɥɶɧа, ɢ ɱаɫɵ ɧа 
ɨɛɭɱɟɧɢɟ ɝɪаɮɢɱɟɫɤɢɦ ɪɟɞаɤɬɨɪаɦ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜ ɭɱɟɛɧɵɯ ɩɪɨ-
ɝɪаɦɦаɯ ɩɟɪɜɨɝɨ ɤɭɪɫа. 

Ɋɹɞ аɜɬɨɪɨɜ, ɧаɩɪɢɦɟɪ А.Ʌ. ɏɟɣɮɟɰ [6], ɢɦɟɸɬ ɪаɡɪаɛɨɬɤɢ ɜ ɨɛ-
ɥаɫɬɢ ɪɟɲɟɧɢɹ ɡаɞаɱ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪа-
ɮɢɤɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɪаɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪɨɜ, ɧɨ ɦɵ ɧɟ ɨɛɧаɪɭɠɢɥɢ ɜɢ-
ɞɟɨɭɪɨɤɨɜ ɩɨ ɞаɧɧɨɣ ɬɟɦаɬɢɤɟ. C ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɜ ɂɧɬɟɪɧɟɬɟ ɩɨɦɟɳɟɧɨ ɦɧɨɠɟɫɬɜɨ ɭɪɨɤɨɜ ɩɨ ɨɫɜɨɟɧɢɸ ɪаɡɥɢɱɧɵɯ ɝɪа-
ɮɢɱɟɫɤɢɯ ɪɟɞаɤɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɮɨɪɦаɬɟ ɜɢɞɟɨ, ɧɨ ɜ ɧɢɯ ɧɟ ɭɱɬɟɧа 
ɫɩɟɰɢɮɢɤа ɨɛɭɱɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɜɭɡɟ. 

В ɫɥɨɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɹɯ ɦɵ ɪаɡɪаɛɨɬаɥɢ ɢɧɬɟɪаɤɬɢɜɧɵɣ ɭɱɟɛɧɵɣ 
ɤɨɧɬɟɧɬ ɩɪɟɩɨɞаɜаɬɟɥɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɤɨɬɨɪɵɣ ɜɤɥɸɱаɟɬ ɜ 
ɫɟɛɹ ɭɱɟɛɧɵɣ ɤɨɦɩɥɟɤɫ: ɭɱɟɛɧɵɟ ɤɭɪɫɵ ɜ ɫɢɫɬɟɦɟ Moodle (Modular 
Object-Oriented Dynamic Learning Environment), ɤаɧаɥ ɧа YouTube, ɫаɣ-
ɬɵ ɩɪɟɩɨɞаɜаɬɟɥɹ, ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ. 

В ɪаɦɤаɯ ɷɬɨɝɨ ɤɨɧɬɟɧɬа ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɭɪɫ ɩɨ ɨɛɭɱɟɧɢɸ ɝɪаɮɢ-
ɱɟɫɤɢɦ ɪɟɞаɤɬɨɪаɦ ɜ ɮɨɪɦɟ ɜɢɞɟɨɭɪɨɤɨɜ. В ɤɭɪɫ ɩɨɦɟɳɟɧɨ ɭɱɟɛɧɨɟ ɩɨ-
ɫɨɛɢɟ: «Кɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɟ: «Вɢɞɟɨɭɪɨɤɢ: AutoCAD ɞɥɹ 
ɡаɨɱɧɢɤɨɜ» [4]. 23 ɜɢɞɟɨɭɪɨɤа ɩɪɟɞɧаɡɧаɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧаɩɪаɜɥɟ-
ɧɢɹ 270800 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» ɡаɨɱɧɨɣ ɢ ɜɟɱɟɪɧɟɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɫ ɰɟ-
ɥɶɸ ɨɫɜɨɟɧɢɹ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪаɮɢɤɢ ɫɪɟɞɫɬ-
ɜаɦɢ AutoCAD. Пɨɫɨɛɢɟ ɪаɡɦɟɳɟɧɨ ɜ ɫɢɫɬɟɦɟ Moodle ɜ ɤɭɪɫɟ «Ɉɫɧɨɜɵ 
аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɨɛɴɟɤɬɨɜ» ɢ ɪаɡɪаɛɨɬаɧɨ ɞɥɹ ɨɫ-
ɜɨɟɧɢɹ ɝɪаɮɢɱɟɫɤɨɝɨ ɪɟɞаɤɬɨɪа. Кɭɪɫ ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ ɩɪɨɝɪаɦɦɭ, ɫɩɢ-
ɫɨɤ ɥɢɬɟɪаɬɭɪɵ, ɬɟɫɬɨɜɵɟ ɡаɞаɧɢɹ ɩɨ AutoCAD, ɩɨɫɨɛɢɟ ɫ ɜɢɞɟɨɭɪɨɤаɦɢ 
ɢ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɩɨɥɧɟɧ ɭɪɨɤаɦɢ ɩɨ ɫɪɟɞɫɬɜаɦ ɨɛɴɟɦɧɨɝɨ ɦɨɞɟ-
ɥɢɪɨɜаɧɢɹ ɜ ɩɪɨɝɪаɦɦɟ AutoCAD Architectura. 

В ɫɢɫɬɟɦɟ Moodle ɢɦɟɸɬɫɹ ɬаɤɠɟ ɤɭɪɫɵ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧаɩɪаɜɥɟɧɢɹ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» ɢ «Аɪɯɢɬɟɤɬɭ-
ɪа». В ɜɢɞɟɨɥɟɤɰɢɹɯ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨ-
ɞɟɥɢɪɨɜаɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɭɫɜаɢɜаɬɶ ɦаɬɟɪɢаɥ ɩɨ 
ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, а ɫ ɞɪɭɝɨɣ – ɨɫɜаɢɜаɬɶ ɝɪаɮɢɱɟɫɤɢɣ ɪɟ-
ɞаɤɬɨɪ. В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɭɱɟɛɧɵɟ ɤɭɪɫɵ ɩɨɦɟɳɟɧɨ 128 ɜɢɞɟɨ 
ɪаɡɥɢɱɧɨɝɨ ɫɨɞɟɪɠаɧɢɹ, ɧа ɤаɧаɥɟ Youtube ɫɨɡɞаɧɵ ɩɪɟɣɥɢɫɬɵ: ɧа-
ɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ 3D, AutoCAD 2D 
ɢ 3D ɢ ɬ.ɞ. 
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ɏɨɱɟɬɫɹ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɫɪɟɞɫɬɜа 3D-ɝɪаɮɢɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɤаɤ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧаɝɥɹɞɧɨɫɬɢ ɢ ɜ ɷɬɨɦ ɫɥɭɱаɟ ɨɧɢ ɥɢɲɶ ɞɨɩɨɥɧɹɸɬ аɥɝɨ-
ɪɢɬɦɵ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ 2D-ɩɨɫɬɪɨɟɧɢɹ. Вɦɟɫɬɟ ɫ ɬɟɦ ɪɹɞ ɡа-
ɞаɧɢɣ ɰɟɥɢɤɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɤɨɦɩɶɸɬɟɪɧɵɦ аɥɝɨɪɢɬɦаɦ. ɇаɩɪɢɦɟɪ, 
ɪаɡɪаɛɨɬаɧ ɤɨɦɩɶɸɬɟɪɧɵɣ аɥɝɨɪɢɬɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɹ: ɫɨɫɬаɜɧаɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɩаɪа ɢ ɜɢɧɬɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. Эɬɢ ɡаɞаɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟ-
ɧɵ ɜ ɩɪɨɝɪаɦɦɟ аɪɯɢɬɟɤɬɭɪɧɵɯ ɝɪɭɩɩ. Пɨɥаɝаɟɦ, ɱɬɨ ɨɫɨɛаɹ ɬɪɭɞɨɟɦ-
ɤɨɫɬɶ ɷɬɢɯ ɡаɞаɧɢɣ ɧɟ ɩɨɡɜɨɥɹɥа ɧɟɤɨɬɨɪɵɦ ɫɬɭɞɟɧɬаɦ ɜɨɜɪɟɦɹ ɜɵɯɨɞɢɬɶ 
ɧа ɫɟɫɫɢɸ, ɢ ɥɢɲɶ ɤɨɦɩɶɸɬɟɪɧɵɟ аɥɝɨɪɢɬɦɵ, ɨɛɥаɞаɹ ɨɫɨɛɵɦ ɢɡɹɳɟɫɬ-
ɜɨɦ, ɞаɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬаɦ-аɪɯɢɬɟɤɬɨɪаɦ ɭɫɩɟɲɧɨ ɨɫɜɨɢɬɶ ɤɭɪɫ. 

ɇаɦ ɛɥɢɡɤа ɩɨɡɢɰɢɹ аɜɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɭɛɟɠɞɟɧɵ, ɱɬɨ ɞɥɹ ɜɵɯɨɞа ɢɡ 
ɤɪɢɡɢɫа ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɹɬɶ ɤɭɪɫ ɇȽ-ɦɟɬɨɞаɦɢ 3D-ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ. Вɦɟɫɬɟ ɫ ɬɟɦ ɦɵ ɧɟ ɦɨɠɟɦ ɫɨɝɥаɫɢɬɶɫɹ ɫ ɤɪаɣɧɢɦɢ ɦɧɟ-
ɧɢɹɦɢ ɨ ɬɨɦ, ɱɬɨ ɦɟɬɨɞɵ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɞаɜɧɨ ɭɫɬаɪɟɥɢ 
ɢ ɦɨɠɧɨ ɡаɦɟɧɢɬɶ ɟɟ ɩɪɟɩɨɞаɜаɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. Мɵ ɧɟ ɦɨ-
ɠɟɦ ɫɨɝɥаɫɢɬɶɫɹ ɫ ɩɪɢɧɢɠɟɧɢɟɦ ɪɨɥɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɬаɤ ɤаɤ 
ɢɦɟɧɧɨ ɨɧа ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜаɬɶ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɢ ɫɜɹɡаɧɧɵɟ ɫ ɧɢɦɢ ɬɜɨɪɱɟɫɤɢɟ ɤаɱɟɫɬɜа ɦаɤɫɢɦаɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ. 

ɇ.А. ɋаɥɶɤɨɜ ɩɪɟɞɥаɝаɟɬ ɫɥɟɞɭɸɳɢɣ ɜɵɯɨɞ: «ɤɨɦɩɶɸɬɟɪɧɭɸ ɝɪа-
ɮɢɤɭ ɤɥаɫɫɢɮɢɰɢɪɨɜаɬɶ ɤаɤ аɩɩаɪаɬ ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɧаɪаɛɨɬɨɤ ɜɫɟɯ 
ɜɟɬɜɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɧаɭɤɢ, а ɧɟ ɤаɤ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɭɸ ɧаɭɤɭ» 
[3, ɫ. 37]. Пɨ ɦɧɟɧɢɸ аɜɬɨɪа, ɢɦɟɧɧɨ ɬаɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɬ ɫɨɯɪаɧɢɬɶ 
ɧаɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɤаɤ ɮɭɧɞаɦɟɧɬаɥɶɧɭɸ ɧаɭɤɭ, ɨɫɜаɢɜаɟɦɭɸ 
ɜ ɜɭɡɟ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, аɧаɥɢɡ ɪаɛɨɬ, а ɬаɤɠɟ ɫɨɛɫɬɜɟɧɧɵɣ ɩɟɞаɝɨɝɢɱɟ-
ɫɤɢɣ ɨɩɵɬ ɢ аɜɬɨɪɫɤɢɟ ɧаɭɱɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɨɡɜɨɥɢɥɢ ɫɞɟɥаɬɶ ɜɵɜɨɞ, 
ɱɬɨ ɧа ɩɟɪɜɨɦ ɤɭɪɫɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа ɧɟɨɛɯɨɞɢɦɨ ɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟ-
ɧɟɧɢɟ ɝɪаɮɢɱɟɫɤɢɯ ɪɟаɤɬɨɪɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɛɹɡаɬɟɥɶɧɵɯ ɭɱɟɛɧɵɯ 
ɡаɞаɧɢɣ ɦɟɬɨɞаɦɢ 2D ɢ 3D-ɝɪаɮɢɤɢ, ɩɪɢ ɞɨɩɨɥɧɟɧɢɢ ɷɬɢɯ ɦɟɬɨɞɨɜ 
ɫɪɟɞɫɬɜаɦɢ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ ɜ ɥɟɤɰɢɨɧɧɨɦ ɦаɬɟɪɢаɥɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɧаɝɥɹɞɧɨɫɬɢ ɜ ɜɨɫɩɪɢɹɬɢɢ ɫɥɨɠɧɵɯ ɨɛɴɟɦɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ. 
Мɵ ɩɨɥаɝаɟɦ, ɱɬɨ ɮɨɪɦɢɪɨɜаɧɢɸ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɱɟɬаɧɢɟ ɤɥаɫɫɢɤɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɢɧɧɨɜа-
ɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡаɞаɱ ɩɨ ɤɨɦɩɶɸɬɟɪɧɵɦ аɥɝɨɪɢɬɦаɦ. 

Эɥɟɦɟɧɬɵ ɫɢɧɬɟɡа ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬаɜɥɟɧɢɣ ɬаɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜ ɢɧɬɟɪаɤ-
ɬɢɜɧɵɣ ɨɛɭɱаɸɳɢɣ ɤɨɧɬɟɧɬ ɩɪɟɩɨɞаɜаɬɟɥɹ ɜ ɫɪɟɞɟ ɦɭɥɶɬɢɦɟɞɢа ɜ ɤаɱɟ-
ɫɬɜɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ [5]. 
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В ɝɪɭɩɩаɯ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɝɪаɮɢɱɟɫɤɢɟ ɪɟɞаɤɬɨɪɵ ɤаɤ ɫɬɭɞɟɧ-
ɬаɦɢ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ, ɬаɤ ɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦɢ ɜ ɥɟɤɰɢ-
ɨɧɧɨɦ ɦаɬɟɪɢаɥɟ, ɦɵ ɨɬɦɟɱаɟɦ ɩɨɜɵɲɟɧɧɵɣ ɢɧɬɟɪɟɫ ɫɬɭɞɟɧɬɨɜ ɤ ɢɡɭ-
ɱаɟɦɵɦ ɩɪɟɞɦɟɬаɦ, ɭɥɭɱɲɟɧɢɟ ɭɫɩɟɜаɟɦɨɫɬɢ ɢ ɫɬɪɟɦɥɟɧɢɟ ɤ ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɨɦɭ ɪаɫɲɢɪɟɧɢɸ ɡɧаɧɢɣ ɜ ɨɛɥаɫɬɢ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢɧ ɩɨ 
ɫɪаɜɧɟɧɢɸ ɫ ɝɪɭɩɩаɦɢ, ɨɛɭɱаɟɦɵɦɢ ɩɨ ɬɪаɞɢɰɢɨɧɧɨɣ ɦɟɬɨɞɢɤɟ. 

Ɉɩɪɨɫɵ ɩɨɞɬɜɟɪɠɞаɸɬ, ɱɬɨ ɫɬɭɞɟɧɬаɦ ɡɧаɱɢɬɟɥɶɧɨ ɩɨɦɨɝɥɨ ɨɛɴ-
ɟɦɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɧа ɤɨɦɩɶɸɬɟɪɟ ɞɥɹ ɨɫɦɵɫɥɟɧɢɹ ɡаɞаɱ ɩɨ ɧаɱɟɪɬа-
ɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɪɢɫɭɧɨɤ). 

 

Ɋɢɫ. Пɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɧаɝɥɹɞɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ  
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪаɦɦ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ  

ɝɟɨɦɟɬɪɢɢ (ɜ % ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜа ɭɱаɫɬɧɢɤɨɜ) 

Ɋɟаɥɢɡаɰɢɹ ɪаɡɪаɛɨɬаɧɧɵɯ ɦɟɪ ɩɟɞаɝɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɤа-
ɡаɥа, ɱɬɨ ɭɫɜɨɟɧɢɟ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱ-
ɲɢɥɨɫɶ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɭɱɟɛɧɵɯ ɱаɫɨɜ. 

Мɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɰɟɫɫ ɭɫɜɨɟɧɢɹ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɢ ɫɬɭɞɟɧɬаɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡа ɢɞɟɬ ɭɫɩɟɲɧɟɟ ɜ ɝɪɭɩɩаɯ, ɝɞɟ 
ɩɪɢɦɟɧɹɥɢɫɶ ɝɪаɮɢɱɟɫɤɢɟ ɪɟɞаɤɬɨɪɵ ɜ ɤаɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ ɜɵ-
ɩɨɥɧɟɧɢɹ ɡаɞаɧɢɣ ɩɨ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, а ɬаɤɠɟ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɭɪɨɜɧɹ ɧаɝɥɹɞɧɨɫɬɢ. 
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ɌȼɈɊɑȿɋɄɈȿ ȼɕɉɈɅɇȿɇИȿ ɋɌɍȾȿɇɌАɆИ  

ɄɈɆɉɅȿɄɋɇɕɏ ɄɈɇɄɍɊɋɇɕɏ ȽɊАɎИɑȿɋɄИɏ ɊАȻɈɌ 

Ɍɨɤɚɪɟɜ ȼɥɚɞɢɦɢɪ Аɞɨɥɶɮɨɜɢɱ 

Ɋɵɛɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɜɢɚɰɢɨɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ  

ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɉ.Ⱥ. ɋɨɥɨɜɶɟɜɚ, Ɋɵɛɢɧɫɤ 

Ɋаɫɫɦɨɬɪɟɧɵ ɬɜɨɪɱɟɫɤɢɟ ɪаɡɪаɛɨɬɤɢ ɫɬɭɞɟɧɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦ-
ɩɥɟɤɫа ɝɪаɮɢɱɟɫɤɢɯ ɩɪɨɝɪаɦɦ ɢ ɨɛɟɫɩɟɱɢɜаɸɳɢɟ ɨɩɬɢɦɢɡаɰɢɸ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɩɪɨɮɟɫɫɢɨɧаɥɶɧаɹ ɩɨɞɝɨɬɨɜɤа, ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа, ɬɜɨɪ-
ɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ, ɤɨɧɤɭɪɫɵ. 
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Creative works of students, executed with application of a complex of graphic pro-
grams and providing optimization of intensive training are considered.  
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Вɜɟɞɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɬɜɨɪɱɟɫɬɜа ɜ ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪаɛɨɬɭ ɫɩɨɫɨɛ-
ɫɬɜɭɟɬ ɨɩɬɢɦɢɡаɰɢɢ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ, ɬаɤ ɤаɤ ɨɛɟɫɩɟ-
ɱɢɬɶ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢɦɢ ɩɪаɤɬɢɱɟɫɤɢɯ ɧаɜɵɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨ-
ɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɜɥаɞɟɧɢɹ ɨɫɧɨɜɧɵɦɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɝɪаɮɢɱɟɫɤɢɦɢ 
ɦɟɬɨɞаɦɢ ɢ ɪаɡɥɢɱɧɵɦɢ ɝɪаɮɢɱɟɫɤɢɦɢ ɩɪɨɝɪаɦɦаɦɢ, ɜ ɪаɦɤаɯ ɩɥаɧɨ-
ɜɵɯ аɭɞɢɬɨɪɧɵɯ ɱаɫɨɜ ɡаɧɹɬɢɣ ɩɨ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɟ ɜ ɧаɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɋɬɭɞɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɜаɢɜаɟɬ 
ɧɟɨɛɯɨɞɢɦɵɟ ɟɦɭ ɞɥɹ ɧаɫɬɨɹɳɟɣ ɢɥɢ ɛɭɞɭɳɟɣ ɪаɛɨɬɵ ɤɨɧɤɪɟɬɧɵɟ ɝɪа-
ɮɢɱɟɫɤɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪаɦɦɵ. 
Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɡɧаɧɢɣ ɢ ɜɵɩɨɥɧɟɧɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢ-
ɦɨ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɫɵɥɤɭ ɜ ɢɧɮɨɪɦаɰɢɨɧɧɨɣ ɛаɡɟ ɞаɧɧɵɯ ɢɥɢ 
ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɩɨɫɥɟ ɡаɳɢɬɵ ɫɨɛɫɬɜɟɧɧɨɣ ɪаɡɪаɛɨɬɤɢ ɫ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɢɥɢ ɛɭɦаɠɧɨɦ ɜɢɞɟ. ɇа ɤа-
ɮɟɞɪɟ ɝɪаɮɢɤɢ Ɋɵɛɢɧɫɤɨɝɨ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɝɨ аɜɢаɰɢɨɧɧɨɝɨ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬа ɢɦɟɧɢ П.А. ɋɨɥɨɜɶɟɜа (ɊȽАɌɍ) ɩɨɞɞɟɪɠɢɜаɟɬɫɹ 
ɬɜɨɪɱɟɫɤаɹ ɢɧɢɰɢаɬɢɜа ɫɬɭɞɟɧɬɨɜ, ɜ ɱаɫɬɧɨɫɬɢ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɟɦ ɢɬɨ-
ɝɨɜɵɯ ɤɭɪɫɨɜɵɯ ɪаɛɨɬ, ɩɪɢ ɭɱаɫɬɢɢ ɜ ɤɨɧɤɭɪɫаɯ, ɫɞаɱɟ ɫɟɪɬɢɮɢɤаɰɢɨɧ-
ɧɵɯ ɷɤɡаɦɟɧɨɜ [1]–[5]. В ɞɢɫɩɥɟɣɧɵɯ ɤɥаɫɫаɯ ɤаɮɟɞɪɵ ɝɪаɮɢɤɢ ɧа ɩɨ-



 364 

ɫɬɨɹɧɧɨɣ ɨɫɧɨɜɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɟ ɥɢɰɟɧɡɢɨɧɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 
ɋАПɊ. В ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɬɭɞɟɧɬɨɜ ɢ ɢɧɢ-
ɰɢаɬɢɜɵ ɩɪɟɩɨɞаɜаɬɟɥɟɣ ɤаɮɟɞɪɵ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ 
ɧа 2–3 ɤɨɦɩɶɸɬɟɪаɯ ɩɪɢɦɟɧɹɸɬɫɹ ɫɜɨɛɨɞɧɨ ɪаɫɩɪɨɫɬɪаɧɹɟɦɵɟ ɤɨɦɩɶɸ-
ɬɟɪɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɩɪɨɝɪаɦɦɵ. В ɱаɫɬɧɨɫɬɢ, ɬаɤаɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨɡɧɢ-
ɤаɟɬ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɟɪаɬɢɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɤ ɭɱаɫɬɢɸ 
ɜ ɤɨɧɤɭɪɫаɯ ɡаɨɱɧɨ. 

В ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɧɢɠɟ ɪаɫɫɦɨɬɪɟɧɵ ɜɵɛɨɪɨɱɧɵɟ ɬɜɨɪɱɟɫɤɢɟ 
ɝɪаɮɢɱɟɫɤɢɟ ɪаɛɨɬɵ, ɩɪɟɞɫɬаɜɥɟɧɧɵɟ ɧа ɡаɨɱɧɵɯ ɤɨɧɤɭɪɫаɯ ɜ 2016 ɝ. 
ɫɬɭɞɟɧɬаɦɢ ɩɟɪɜɨɝɨ ɤɭɪɫа, ɩɪɨɯɨɞɹɳɢɦɢ ɨɛɭɱɟɧɢɟ ɩɨ ɤаɮɟɞɪɟ ɝɪаɮɢ-
ɤɢ ɊȽАɌɍ. 

ɏаɪаɤɬɟɪɧɵɦ ɤɨɧɤɭɪɫɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɋАПɊ ɹɜ-
ɥɹɟɬɫɹ ɟɠɟɝɨɞɧɵɣ ɤɨɧɤɭɪɫ АɋКɈɇ «Ȼɭɞɭɳɢɟ Аɋɵ КɈМПɶɸɬɟɪɧɨɝɨ 
3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ». ɇа ɪɢɫ. 1 ɩɪɟɞɫɬаɜɥɟɧа ɤɨɧɤɭɪɫɧаɹ ɪаɛɨɬа 2016 ɝ.  
(ɫɬɭɞɟɧɬɤа А.А. ɑɟɪɧɨɜа), ɪаɡɪаɛɨɬаɧɧаɹ ɧа ɨɫɧɨɜаɧɢɢ ɱɟɪɬɟɠа ɨɛɳɟɝɨ 
ɜɢɞа аɧаɥɨɝɢɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ [6]. 

 

Ɋɢɫ. 1. Кɨɧɤɭɪɫɧаɹ ɪаɛɨɬа «ɋɴɟɦɧɢɤ ɜɢɧɬɨɜɨɣ» 

Ɋаɛɨɬа ɜɵɩɨɥɧɹɥаɫɶ ɜ ɪаɡɜɢɬɢɟ ɤɭɪɫɨɜɨɣ ɪаɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
«ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪɧаɹ ɝɪаɮɢɤа». Эɥɟɦɟɧɬ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɬɜɨɪɱɟ-
ɫɬɜа ɪɟаɥɢɡɨɜаɧ ɜ ɪаɫɲɢɪɟɧɢɢ ɮɭɧɤɰɢɨɧаɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɛаɡɨɜɨɝɨ 
аɧаɥɨɝа. ɇа ɤɨɧɤɭɪɫ ɛɵɥɨ ɞɨɫɬаɬɨɱɧɨ ɩɪɟɞɫɬаɜɢɬɶ ɤɨɩɢɢ ɷɤɪаɧа ɦɨɞɟɥɢ 
ɫ ɞɟɪɟɜɨɦ. В 2017 ɝ. ɤɨɧɤɭɪɫ ɫɦɟɧɢɥ ɧаɡɜаɧɢɟ, а ɬаɤɠɟ ɩɪɟɞɥɨɠɟɧɨ ɤɨɧ-
ɤɭɪɫаɧɬаɦ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɢɡɭаɥɢɡаɰɢɸ 
ɜ ɜɢɞɟ ɮɨɬɨɪɟаɥɢɫɬɢɱɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɢ ɫɞɟɥаɬɶ аɧɢɦаɰɢɸ. Ɏɨɬɨɪɟаɥɢ-
ɫɬɢɱɧɨɫɬɶ ɪаɡɪаɛɨɬаɧɧɨɣ ɦɨɞɟɥɢ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬаɧɨɜɢɬɫɹ ɧɨɪɦɨɣ. 
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ɑаɫɬɢɱɧɨ ɷɬɨ ɫɜɹɡаɧɨ ɫ ɪаɡɪаɛɨɬɤɨɣ ɧɨɜɵɯ ɭɞɨɛɧɵɯ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬ-
ɪɵɯ ɢ ɩɪɨɫɬɵɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɬаɤɢɯ ɢɡɨɛɪаɠɟɧɢɣ. 

ɇа ɪɢɫ. 2 ɩɪɢɜɟɞɟɧа ɪаɡɪаɛɨɬɤа (ɫɬɭɞɟɧɬ ɂ. Пɟɬɪɨɜ), ɜɵɩɨɥɧɟɧɧаɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɤɨɧɤɭɪɫа «Autodesk Design for Automotive», 
ɩɪɟɞɭɫɦаɬɪɢɜаɸɳɟɝɨ ɪаɡɪаɛɨɬɤɭ ɩɪɨɟɤɬɨɜ ɝɨɧɨɱɧɵɯ аɜɬɨɦɨɛɢɥɟɣ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ Autodesk Fusion 360. 

 

Ɋɢɫ. 2. Ɏɨɬɨɪɟаɥɢɫɬɢɱɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ  
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɤɨɧɤɭɪɫɧɨɣ ɪаɛɨɬɵ 

ɍɞɨɛɫɬɜɨɦ ɞаɧɧɨɝɨ ɤɨɧɤɭɪɫа ɹɜɥɹɥɨɫɶ ɩɪɢɦɟɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɨɦɩаɤɬɧɨɣ, ɥɟɝɤɨ ɨɫɜаɢɜаɟɦɨɣ ɢ ɧɟɬɪɟɛɨɜаɬɟɥɶɧɨɣ ɤ ɩɪɢɦɟɧɹɟɦɨɦɭ 
ɤɨɦɩɶɸɬɟɪɭ ɩɪɨɝɪаɦɦɵ, ɤɨɬɨɪаɹ ɨɛɟɫɩɟɱɢɜаɟɬ ɪɟɲɟɧɢɟ ɫɪаɡɭ ɧɟɫɤɨɥɶɤɢɯ 
ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɡаɞаɱ. Эɬɢ ɭɞɨɛɫɬɜа ɩɪɨɝɪаɦɦɵ ɫɨɡɞаɧɵ, ɩɨ ɦɧɟ-
ɧɢɸ аɜɬɨɪа ɞаɧɧɨɣ ɫɬаɬɶɢ, ɡа ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɦɢɧɢɦаɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ-
ɝɨ ɱɢɫɥа ɩаɪаɦɟɬɪɨɜ ɪаɡɪаɛаɬɵɜаɟɦɨɣ ɦɨɞɟɥɢ. Кɪɨɦɟ ɷɬɨɝɨ ɬɪɭɞɨɟɦɤɢɟ 
ɪаɫɱɟɬɵ ɜɵɧɟɫɟɧɵ ɜ «ɨɛɥаɤɨ». Ɉɩɟɪаɬɢɜɧаɹ ɭɫɬаɧɨɜɤа ɜɧɨɜɶ ɩɨɹɜɥɹɸ-
ɳɢɯɫɹ ɝɪаɮɢɱɟɫɤɢɯ ɩɪɨɝɪаɦɦ, ɜɪɟɦɟɧɧɨ ɧаɯɨɞɹɳɢɯɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫ-
ɬɭɩɟ, ɩɨɡɜɨɥɹɟɬ ɡɧаɤɨɦɢɬɶɫɹ ɫɬɭɞɟɧɬаɦ ɫ ɧɨɜɵɦɢ ɧаɩɪаɜɥɟɧɢɹɦɢ ɜ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ, ɜ ɱаɫɬɧɨɫɬɢ ɫ «ɨɛɥаɱɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ». 

Ɋаɫɫɦɨɬɪɟɧɧɵɟ ɜɵɲɟ ɞɜа ɩɪɢɦɟɪа ɩɪɟɞɩɨɥаɝаɥɢ ɢɫɩɨɥɶɡɨɜаɧɢɟ 
ɨɞɧɨɣ ɨɫɧɨɜɧɨɣ ɩɪɨɝɪаɦɦɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪаɡɪаɛɨɬɱɢɤа ɩɪɨɝɪаɦɦ-
ɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. В ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜ ɭɱɟɛɧɵɯ ɡаɜɟɞɟɧɢɹɯ ɢɦɟɟɬɫɹ ɢ ɪɟа-
ɥɢɡɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɭɱаɳɢɯɫɹ ɩɪɢɦɟɧɹɬɶ ɡɧаɧɢɹ ɜ ɪаɡɪаɛɨɬɤɟ 
ɤɨɧɤɭɪɫɧɵɯ ɩɪɨɟɤɬɨɜ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪаɧɧɨɝɨ ɢɦɢ ɧаɛɨɪа ɪаɡɥɢɱ-
ɧɵɯ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɩɪɨɝɪаɦɦ, ɪаɛɨ-
ɬаɸɳɢɯ ɜ ɤɨɦɩɥɟɤɫɟ. В ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪа ɧɢɠɟ ɪаɫɫɦɨɬɪɟɧа ɩɨɪɭɱɟɧɧаɹ 
аɜɬɨɪɭ ɫɬаɬɶɢ ɧɨɦɢɧаɰɢɹ «ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɜ аɪɯɢɬɟɤɬɭɪɟ» ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ ɤɨɧɤɭɪɫа ɫɬɭɞɟɧɱɟɫɤɨɣ ɢ ɭɱаɳɟɣɫɹ ɦɨ-
ɥɨɞɟɠɢ «ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɦаɲɢɧɨɫɬɪɨɟ-
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ɧɢɢ, аɪɯɢɬɟɤɬɭɪɟ ɢ ɞɢɡаɣɧɟ» ɫ ɡаɨɱɧɵɦ ɭɱаɫɬɢɟɦ (ɊȽАɌɍ, ɦаɪɬ 2016 ɝ.). 
ɇɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɪаɡɪаɛɨɬаɬɶ ɞɥɹ ɞаɧɧɨɣ ɧɨɦɢɧаɰɢɢ ɪаɡɞɟɥ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɤɨɧɤɭɪɫа, ɡаɞаɧɢɟ, ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ, ɩɨɞɝɨɬɨɜɢɬɶ 
ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ. В ɤɨɧɤɭɪɫɟ ɩɪɢɧɢɦаɥɢ ɭɱаɫɬɢɟ ɤɨɦаɧɞɵ, ɫɨɫɬɨɹɳɢɟ 
ɢɡ 3 ɭɱаɫɬɧɢɤɨɜ (1-ɝɨ ɭɱаɳɟɝɨɫɹ ɭɱɪɟɠɞɟɧɢɹ ɫɪɟɞɧɟɝɨ ɨɛɪаɡɨɜаɧɢɹ  
ɢ 2 ɫɬɭɞɟɧɬɨɜ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ). ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ 
ɫ ɧɟɛɨɥɶɲɢɦɢ ɫɨɤɪаɳɟɧɢɹɦɢ ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ, ɡаɞаɧɢɟ ɢ ɤɪɢɬɟɪɢɢ 
ɨɰɟɧɤɢ. 

ɂɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɧɨɦɢɧаɰɢɢ «ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɜ аɪɯɢɬɟɤɬɭɪɟ»: 

– ɢɫɯɨɞɧɵɟ ɢɡɨɛɪаɠɟɧɢɹ ɨɛɴɟɤɬа аɪɯɢɬɟɤɬɭɪɵ (ɞаɥɟɟ – ɨɛɴɟɤɬа) 
ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɜɢɞɟ 33 ɮɨɬɨɝɪаɮɢɣ ɢɫɯɨɞɧɨɝɨ ɨɛɴɟɤɬа. ɂɫɯɨɞɧɵɦ 
ɨɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɪаɡɪɭɲаɟɦɵɣ ɨɬ ɜɪɟɦɟɧɢ, ɩɨɞɥɟɠаɳɢɣ ɪɟɫɬаɜɪаɰɢɢ 
ɨɛɴɟɤɬ ɤɭɥɶɬɭɪɧɨɝɨ ɧаɫɥɟɞɢɹ ɝɨɪɨɞа Ɋɵɛɢɧɫɤ «Ⱦɨɦ ɠɢɥɨɣ Ɏɢɥɢɩɩɨɜа, 
ɩɨɫɬɪɨɟɧɧɵɣ ɜ 1880 ɝ.»; 

– ɝаɛаɪɢɬɧɵɟ ɪаɡɦɟɪɵ ɨɛɴɟɤɬа: ɞɥɢɧа – 21 ɦ, ɲɢɪɢɧа – 13,4 ɦ (ɩɨ 
ɭɪɨɜɧɸ ɨɤɨɧ – ɩɪɟɞɫɬаɜɥɟɧ ɮаɣɥ ɫ ɩɥаɧɨɦ ɧаɪɭɠɧɵɯ ɫɬɟɧ ɩɟɪɜɨɝɨ ɷɬа-
ɠа), ɜɵɫɨɬа – 12,45 ɦ (ɩɨ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɬɪɭɛɵ). ɇа ɱɟɬɵɪɟɯ ɮɨɬɨ ɭɤаɡа-
ɧɵ ɬɨɱɤɢ, ɨɛɨɡɧаɱɟɧɧɵɟ ɤɪɭɝаɦɢ ɢ ɰɢɮɪаɦɢ ɨɬ 1 ɞɨ 17 ɧа ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɛɴɟɤɬа, ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɫɤɨɛɤаɯ ɭɤаɡаɧɵ ɭɪɨɜɧɢ ɜ ɫаɧɬɢɦɟɬɪаɯ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɬɨɱɤɢ 1 (ɧɭɥɟɜаɹ ɨɬɦɟɬɤа). Ɋаɡɦɟɪɵ ɩɨɥɭɱɟɧɵ ɷɥɟɤɬɪɨɧɧɵɦ ɨɛ-
ɦɟɪɨɦ. Пɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɨɫɬаɧɨɜɤɢ ɬɨɱɟɤ ɫɨɫɬаɜɥɹɸɬ 5 ɫɦ; 

– ɪаɡɦɟɪɵ ɩɪɨёɦɨɜ ɨɤɨɧ ɜ ɩɥɨɫɤɨɫɬɢ ɧаɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪаɦ ɧа 
ɩɟɪɜɨɦ ɷɬаɠɟ – 1 ɦ × 1,7 ɦ, ɧа ɜɬɨɪɨɦ ɷɬаɠɟ – 1 ɦ × 2 ɦ. Ƚɥɭɛɢɧа ɪаɫɩɨ-
ɥɨɠɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɧаɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪаɦ ɨɬ ɫɬɟɧɵ – 16 ɫɦ. Ⱦɜɟɪɢ – 

ɞɜɭɯɫɬɜɨɪɱаɬɵɟ ɮɢɥɟɧɱаɬɵɟ, ɪаɡɦɟɪ ɩɪɨёɦа ɞɜɟɪɟɣ – 1,5 ɦ × 2,6 ɦ; 
– ɰɜɟɬ ɪаɦ ɨɤɨɧ, ɨɬɤɨɫɨɜ ɨɤɨɧ, ɨɬɤɨɫɨɜ ɞɜɟɪɟɣ, ɥɟɩɧɢɧɵ, ɜɵɫɬɭ-

ɩаɸɳɢɯ ɷɥɟɦɟɧɬɨɜ – ɛɟɥɵɣ. Пɨɜɟɪɯ ɤɢɪɩɢɱɧɨɣ ɤɥаɞɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫ-
ɫɬаɧɨɜɢɬɶ ɲɬɭɤаɬɭɪɧɵɣ ɫɥɨɣ ɫ ɨɯɪɢɫɬɵɦ ɤɨɥɟɪɨɦ. Цɜɟɬ ɨɤɪаɫɤɢ ɞɪɭɝɢɯ 
ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬа ɜɵɛɢɪаɟɬɫɹ ɧа ɨɫɧɨɜɟ ɢɦɟɸɳɢɯɫɹ ɮɨɬɨ ɢ ɢɫɯɨɞɹ ɢɡ 
ɷɫɬɟɬɢɱɟɫɤɢɯ ɫɨɨɛɪаɠɟɧɢɣ c ɩɪɟɨɛɥаɞаɧɢɟɦ ɨɯɪɢɫɬɨɝɨ ɤɨɥɟɪа. ɋɥɢɜɵ 
ɤɪɵɲɢ ɢ ɨɤɨɧ, ɤɨɡɵɪɶɤɢ, ɤɨɧёɤ ɤɪɵɲɢ, ɭɝɥɨɜɵɟ ɫɥɢɜɧɵɟ ɬɪɭɛɵ – ɨɰɢɧ-
ɤɨɜаɧɧɨɟ ɠɟɥɟɡɨ. Кɪɵɲа ɩɨɤɪɵɬа ɥɢɫɬаɦɢ ɦаɬɟɪɢаɥа «ɩɨɞ ɲɢɮɟɪ». 

Ɂаɞаɧие 
1. В ɪаɫɬɪɨɜɨɦ ɪɟɞаɤɬɨɪɟ ɩɪɟɨɛɪаɡɨɜаɬɶ ɱɟɬɵɪɟ ɮɨɬɨɝɪаɮɢɢ ɨɛɴ-

ɟɤɬа ɤ ɢɡɨɛɪаɠɟɧɢɹɦ, ɛɥɢɡɤɢɦ ɤ ɨɪɬɨɝɨɧаɥɶɧɵɦ ɩɪɨɟɤɰɢɹɦ ɨɛɴɟɤɬа, 
ɩɪɟɞɫɬаɜɥɹɟɦɵɦ ɧа ɱɟɪɬɟɠɟ ɮаɫаɞа – ɢɫɩɪаɜɢɬɶ ɩɟɪɫɩɟɤɬɢɜɭ. ɇа ɢɫ-
ɩɪаɜɥɟɧɧɵɯ ɮɨɬɨ ɪаɡɦɟɪɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ ɢɫɯɨɞɧɵɦ ɞаɧɧɵɦ. 
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Вɟɪɬɢɤаɥɶɧɵɟ ɥɢɧɢɢ ɡɞаɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɟɪɬɢɤаɥɶɧɵ. ɇа ɞɜɭɯ ɮɨɬɨ 
ɝɨɪɢɡɨɧɬаɥɶɧɵɟ ɥɢɧɢɢ ɡɞаɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɝɨɪɢɡɨɧɬаɥɶɧɵ, ɧа ɞɜɭɯ 
ɞɪɭɝɢɯ ɮɨɬɨ ɫ ɭɝɥа ɡɞаɧɢɹ ɝɨɪɢɡɨɧɬаɥɶɧɵɟ ɥɢɧɢɢ ɡɞаɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩаɪаɥɥɟɥɶɧɵ. Ɋɟɡɭɥɶɬаɬ ɞаɧɧɨɝɨ ɪаɡɞɟɥа ɡаɞаɧɢɹ – ɱɟɬɵɪɟ ɫɬаɬɢɱɟɫɤɢɯ 
ɪаɫɬɪɨɜɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɜ ɮɨɪɦаɬɟ jpeg ɪаɡɦɟɪаɦɢ ɜ ɩɢɤɫɟɥɹɯ 3200×2400. 
Ƚаɛаɪɢɬɧɵɟ ɪаɡɦɟɪɵ ɜ ɦɢɥɥɢɦɟɬɪаɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɡɨɛɪаɠɟɧɢɹ 
ɡɞаɧɢɹ ɞɨɥɠɧɵ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,2 ɦ ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ ɢɫɯɨɞɧɵɦ ɞаɧɧɵɦ 
ɝаɛаɪɢɬɧɵɯ ɪаɡɦɟɪɨɜ ɨɛɴɟɤɬа; 

2. ɇа ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ ɢ ɩɪɟɨɛɪаɡɨɜаɧɧɵɯ ɮɨɬɨɝɪаɮɢɣ 
ɪаɡɪаɛɨɬаɬɶ ɬɪёɯɦɟɪɧɭɸ ɷɥɟɤɬɪɨɧɧɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɨɛɴɟɤɬа. 
Ⱦɨɥɠɧа ɛɵɬɶ ɫɦɨɞɟɥɢɪɨɜаɧа ɝɟɨɦɟɬɪɢɹ ɧаɪɭɠɧɨɣ «ɨɬɪɟɫɬаɜɪɢɪɨɜаɧ-
ɧɨɣ» ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɤɬа. Ƚɟɨɦɟɬɪɢɹ ɦɨɞɟɥɢ ɞɨɥɠɧа ɨɬɨɛɪаɠаɬɶ 
ɜɧɟɲɧɢɣ ɜɢɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɢɧɹɬɶ, ɩɨ ɦɧɟɧɢɸ ɤɨɧɤɭɪɫаɧɬɨɜ, ɨɛɴ-
ɟɤɬ ɩɨɫɥɟ ɜɨɡɦɨɠɧɨɣ ɪɟɫɬаɜɪаɰɢɢ. Эɥɟɦɟɧɬɵ ɥɟɩɧɢɧɵ ɜɵɩɨɥɧɢɬɶ ɧа 
ɞɜɭɯ ɮаɫаɞаɯ. Пɪɟɞɭɫɦɨɬɪɟɬɶ ɪаɡɪɭɲаɟɦɵɟ ɨɬ ɜɪɟɦɟɧɢ аɪɯɢɬɟɤɬɭɪɧɵɟ 
ɷɥɟɦɟɧɬɵ. Ɏɨɪɦɭ ɢ ɪаɡɦɟɪɵ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬа ɧɟɨɛɯɨ-
ɞɢɦɨ ɨɫɬаɜɢɬɶ ɛɟɡ ɢɡɦɟɧɟɧɢɣ. ɇаɞ ɞɜɟɪɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɤɨɡɵɪёɤ 
ɫ ɜɢɬɵɦɢ ɤɨɜаɧɧɵɦɢ ɛɨɤɨɜɵɦɢ ɭɩɨɪаɦɢ. Пɪɟɞɭɫɦɨɬɪɟɬɶ ɩɨɞ ɤɪɵɲɟɣ 
ɫɥɢɜɵ ɢ ɩɨ ɭɝɥаɦ ɫɥɢɜɧɵɟ ɬɪɭɛɵ. ɇаɧɟɫɬɢ ɬɟɤɫɬɭɪɭ ɧа ɨɬɞɟɥɶɧɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞаɧɧɵɦɢ. 

Ɋаɡɪаɛɨɬаɬɶ ɮɨɬɨɪɟаɥɢɫɬɢɱɧɵɟ ɫɬаɬɢɱɟɫɤɢɟ ɢ ɨɞɧɨ аɧɢɦаɰɢɨɧɧɨɟ 
ɢɡɨɛɪаɠɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɬɪёɯɦɟɪɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬа. 
Пɪɟɞɭɫɦɨɬɪɟɬɶ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬа, ɤаɦɟɪɭ ɢ ɩɨɥɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩа-
ɪаɥɥɟɥɟɩɢɩɟɞ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɵ ɪаɫɩɨɥаɝаɬɶɫɹ ɪаɡɪаɛɨɬаɧɧаɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤаɹ ɦɨɞɟɥɶ ɨɛɴɟɤɬа ɢ ɤаɦɟɪа. Ɋɟɡɭɥɶɬаɬ ɡаɞаɧɢɹ – 5 ɮɨɬɨ-
ɪɟаɥɢɫɬɢɱɧɵɯ ɫɬаɬɢɱɟɫɤɢɯ ɢɡɨɛɪаɠɟɧɢɣ ɪаɡɦɟɪɨɦ 3200×2400 ɩɢɤɫɟɥɟɣ 

ɜ ɮɨɪɦаɬɟ jpeg ɢ 1 аɧɢɦаɰɢɨɧɧɨɟ ɪаɡɦɟɪɨɦ 640×480 ɩɢɤɫɟɥɟɣ ɜ ɮɨɪɦаɬɟ 
avi. Ⱦɨɩɭɫɤаɟɬɫɹ ɫɧɢɠɟɧɢɟ ɪаɡɦɟɪɨɜ 5 ɮɨɬɨɪɟаɥɢɫɬɢɱɧɵɯ ɫɬаɬɢɱɟɫɤɢɯ 
ɢɡɨɛɪаɠɟɧɢɣ ɞɨ ɪаɡɦɟɪɨɦ 1024×768 ɩɢɤɫɟɥɟɣ ɢ 1 аɧɢɦаɰɢɨɧɧɨɝɨ ɞɨ 
ɪаɡɦɟɪа 320×240 ɩɢɤɫɟɥɟɣ ɫ ɭɱёɬɨɦ ɧɟɛɨɥɶɲɨɝɨ ɫɧɢɠɟɧɢɹ ɨɛɳɟɣ ɨɰɟɧ-

ɤɢ. ɑɟɬɵɪɟ ɫɬаɬɢɱɟɫɤɢɯ ɢɡɨɛɪаɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɩɪɢ ɪаɫɩɨ-
ɥɨɠɟɧɢɢ ɤаɦɟɪɵ ɧа ɜɵɫɨɬɟ 1,5 ɦɟɬɪа ɫɨ ɜɫɟɯ ɱɟɬɵɪёɯ ɭɝɥɨɜ ɨɛɴɟɤɬа, 
ɱɬɨɛɵ ɩɪɨɫɦаɬɪɢɜаɥɢɫɶ ɜɫɟ ɪаɡɪаɛɨɬаɧɧɵɟ ɷɥɟɦɟɧɬɵ. Пɹɬɨɟ ɫɬаɬɢɱɟ-
ɫɤɨɟ ɢɡɨɛɪаɠɟɧɢɟ ɩɪɟɞɧаɡɧаɱɟɧɨ ɞɥɹ ɞɟɬаɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪа ɥɟɩɧɢɧɵ 
ɢ ɞɪɭɝɢɯ ɦɟɥɤɢɯ ɷɥɟɦɟɧɬɨɜ ɝɟɨɦɟɬɪɢɢ. Пɹɬɢɫɟɤɭɧɞɧаɹ аɧɢɦаɰɢɹ ɫ ɱаɫ-
ɬɨɬɨɣ 25 ɤаɞɪɨɜ ɜ ɫɟɤɭɧɞɭ (125 ɤаɞɪɨɜ ɜ ɮаɣɥɟ avi) ɞɨɥɠɧа ɜɤɥɸɱаɬɶ 
ɨɛɥɟɬ ɩɨ ɡаɦɤɧɭɬɨɣ ɬɪаɟɤɬɨɪɢɢ ɤаɦɟɪɨɣ ɨɛɴɟɤɬа ɫ ɦаɬɟɪɢаɥаɦɢ ɢ ɬɟɧɹ-
ɦɢ. Ɂаɦɤɧɭɬаɹ ɬɪаɟɤɬɨɪɢɹ ɞɨɥɠɧа ɩɪɨɯɨɞɢɬɶ ɜɵɲɟ ɭɪɨɜɧɹ ɤɨɧɶɤа ɤɪɵ-
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ɲɢ, ɢ ɜ аɧɢɦаɰɢɢ ɞɨɥɠɧɵ ɦаɤɫɢɦаɥɶɧɨ ɩɪɨɫɦаɬɪɢɜаɬɶɫɹ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɷɥɟɦɟɧɬɵ ɡɞаɧɢɹ. 

3. Ɋаɡɪаɛɨɬаɬɶ ɢɡɨɛɪаɠɟɧɢɟ ɨɞɧɨɝɨ ɮаɫаɞа ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 21.501-93 «ɋɢɫɬɟɦа ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜа. 
Пɪаɜɢɥа ɜɵɩɨɥɧɟɧɢɹ аɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɪаɛɨɱɢɯ ɱɟɪɬɟɠɟɣ» 
ɛɟɡ ɨɫɧɨɜɧɨɣ ɧаɞɩɢɫɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɪаɮ ɢ ɪаɦɤɢ ɱɟɪɬɟɠа. ɇа ɢɡɨ-
ɛɪаɠɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤаɡаɬɶ ɷɥɟɦɟɧɬɵ ɝɟɨɦɟɬɪɢɢ (ɥɟɩɧɢɧа ɢ ɞɪ.) 
ɫ ɨɤɪаɫɤɨɣ. Ɋɟɡɭɥɶɬаɬ ɡаɞаɧɢɹ – ɫɬаɬɢɱɟɫɤɨɟ ɜ ɜɢɞɟ ɮаɣɥа ɪаɡɦɟɪаɦɢ ɧɟ 
ɦɟɧɟɟ 3200×2400 ɩɢɤɫɟɥɟɣ ɢɡɨɛɪаɠɟɧɢɟ ɮаɫаɞа ɫ ɨɬɨɛɪаɠɟɧɢɟɦ ɝɟɨɦɟɬ-
ɪɢɢ ɢ ɨɤɪаɫɤɢ ɷɥɟɦɟɧɬɨɜ. 

ɋɬаɜɢɥаɫɶ ɡаɞаɱа ɪаɡɪаɛɨɬɤɢ ɜ ɭɱɟɛɧɨɦ ɜаɪɢаɧɬɟ ɝɪаɮɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬа, ɩɪɟɞɧаɡɧаɱɟɧɧɨɝɨ ɞɥɹ ɨɛɫɭɠɞɟɧɢɹ ɜɨɩɪɨɫа ɨ ɜɨɡɦɨɠɧɨɣ ɪɟɫ-
ɬаɜɪаɰɢɢ ɨɛɴɟɤɬа аɪɯɢɬɟɤɬɭɪɵ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɦɨɞɟɥɢɪɨɜаɥаɫɶ ɫɢɬɭа-
ɰɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɨɣ ɪаɡɪаɛɨɬɤɢ ɡа 
ɫɱɟɬ ɨɩɟɪаɬɢɜɧɨɝɨ ɟɟ ɜɵɩɨɥɧɟɧɢɹ ɫɪɨɤɨɦ ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɞɧɟɣ ɞɨɫɬɭɩɧɵ-
ɦɢ ɫɪɟɞɫɬɜаɦɢ ɢ ɜɪɟɦɟɧɧɨ ɫɨɡɞаɧɧɨɣ ɦаɥɨɱɢɫɥɟɧɧɨɣ ɝɪɭɩɩɨɣ ɪаɡɪаɛɨɬ-
ɱɢɤɨɜ ɧɟ ɛɨɥɟɟ ɬɪɟɯ ɱɟɥɨɜɟɤ. 

Пɨɞɝɨɬɨɜɤа ɤ ɤɨɧɤɭɪɫɭ ɭɱаɳɢɦɢɫɹ ɧаɱɢɧаɥаɫɶ ɫ ɜɵɛɨɪа ɧɟɫɤɨɥɶɤɢɯ 
ɩɪɨɝɪаɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɧаɢɛɨɥɟɟ ɭɞɨɛɧɵɯ, ɫ ɢɯ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɪаɛɨɬ. Пɨɫɥɟ ɜɵɛɨɪа ɢɧɮɨɪɦаɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɞɝɨɬɨɜɤа ɜɨ ɜɧɟаɭɞɢɬɨɪɧɵɟ ɱаɫɵ ɡаɧɹɬɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɢɧ-
ɮɨɪɦаɰɢɟɣ ɨ ɡаɞаɧɢɹɯ, ɨɩɢɫаɧɧɵɯ ɜ ɡаɪаɧɟɟ ɨɩɭɛɥɢɤɨɜаɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

В ɡаɞаɧɢɹɯ ɩɪɟɞɩɨɥаɝаɥɨɫɶ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɤɨɧɤɭɪɫаɧɬаɦɢ ɨɫɧɨɜ-
ɧɵɯ ɦɟɬɨɞɨɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ – ɪаɫɬɪɨɜɨɣ ɝɪаɮɢɤɢ ɞɥɹ ɩɪɟɨɛɪа-
ɡɨɜаɧɢɹ ɮɨɬɨɝɪаɮɢɣ ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɬɨɝɨɜɵɯ ɮаɣɥɨɜ ɜɢɡɭаɥɢɡаɰɢɢ, 
ɜɟɤɬɨɪɧɨɣ ɞɜɭɦɟɪɧɨɣ ɝɪаɮɢɤɢ ɞɥɹ ɪаɡɪаɛɨɬɤɢ ɢɡɨɛɪаɠɟɧɢɹ ɮаɫаɞа 
ɢ ɡаɝɨɬɨɜɨɤ ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɞаɧɢɹ, ɜɟɤɬɨɪɧɨɣ ɬɪɟɯɦɟɪɧɨɣ ɝɪаɮɢɤɢ – ɞɥɹ 
ɪаɡɪаɛɨɬɤɢ ɦɨɞɟɥɢ ɡɞаɧɢɹ ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɟɝɨ ɨɤɪɭɠɟɧɢɹ. 

ɇа ɪɢɫ. 3 ɢ 4 ɜ ɤаɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɩɪɟɞɫɬаɜɥɟɧɵ ɜɵɛɨɪɨɱɧɨ ɞɜа 
ɢɡɨɛɪаɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɫɨɜɦɟɫɬɧɨɣ ɤɨɦаɧɞɨɣ ɊȽАɌɍ ɢ ȽɈɍ ɋПɈ 
«Ɋɵɛɢɧɫɤɢɣ ɩɨɥɢɝɪаɮɢɱɟɫɤɢɣ ɤɨɥɥɟɞɠ». 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɪаɡɥɢɱɧɵɯ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɟɬɨɞɨɜ ɢ ɩɪɨɝɪаɦɦ ɩɪɟɞɴɹɜɥɹɥа ɤ ɤɨɧɤɭɪɫаɧɬɭ 
ɬɪɟɛɨɜаɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜаɧɢɹɦ ɤ ɪаɡɧɨɫɬɨɪɨɧɧɟɦɭ ɫɩɟɰɢа-
ɥɢɫɬɭ ɜ ɨɛɥаɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪаɮɢɤɢ. 

ɂɫɩɨɥɶɡɨɜаɧɢɟ ɪаɡɥɢɱɧɵɯ ɮɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɭɱаɫɬɢɟ ɜ ɤɨɧɤɭɪɫаɯ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɩɬɢɦɢɡаɰɢɢ ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɜɵɛɨɪɭ ɭɱаɳɢɦɢɫɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢɧɮɨɪɦаɰɢɨɧ-
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ɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɝɪаɮɢɱɟɫɤɢɯ ɪаɛɨɬ ɜ ɭɱɟɛɧɨɦ ɡаɜɟɞɟ-
ɧɢɢ ɢ ɜ ɫɜɨɟɣ ɞаɥɶɧɟɣɲɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

 

Ɋɢɫ. 3. Эɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡаɞаɧɢɹ ɤɨɧɤɭɪɫа  
«ɂɡɨɛɪаɠɟɧɢɟ ɮаɫаɞа» 

 

Ɋɢɫ. 4. Эɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡаɞаɧɢɹ  
«ɂɡɨɛɪаɠɟɧɢɟ ɬɪёɯɦɟɪɧɨɣ  ɷɥɟɤɬɪɨɧɧɨɣ 

 ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬа» 
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Ɉ ɎɈɊɆИɊɈȼАɇИИ ɋИɋɌȿɆɇɈȽɈ ИɇɀȿɇȿɊɇɈȽɈ 

ɆɕɒɅȿɇИə ȼ ȻАɁɈȼɈɃ ȽȿɈɆȿɌɊɈ-ȽɊАɎИɑȿɋɄɈɃ 

ɉɈȾȽɈɌɈȼɄȿ ȼ ɄɈɇɌȿɄɋɌȿ CE/PLM 

ɍɫɚɧɨɜɚ ȿɥɟɧɚ ȼɥɚɞɢɦɢɪɨɜɧɚ 

Кɚɡɚɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  
ɢɦ. Ⱥ.ɇ. Ɍɭɩɨɥɟɜɚ, Кɚɡɚɧɶ 

Ɋаɫɫɦɨɬɪɟɧɵ ɩɪɢɟɦɵ ɮɨɪɦɢɪɨɜаɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɜ ɛаɡɨ-
ɜɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɪаɮɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɩɪɟɞɫɬаɜɥɟ-
ɧɢɹ ɨɛɭɱаɸɳɟɣ ɢɧɮɨɪɦаɰɢɢ ɢ CAD-ɫɢɫɬɟɦ. ɋɢɫɬɟɦɧɨɟ ɤɜаɧɬɨɜаɧɢɟ ɢ ɤɨɝɧɢɬɢɜɧаɹ ɜɢ-
ɡɭаɥɢɡаɰɢɹ ɢɧɮɨɪɦаɰɢɢ ɜ ɫɬɪɭɤɬɭɪɧɨ-ɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦаɯ ɪаɡɜɢɜаɸɬ ɫɢɫɬɟɦɧɨɟ ɦɵɲɥɟ-
ɧɢɟ ɫɬɭɞɟɧɬа. Эɥɟɤɬɪɨɧɧɵɟ ɨɛɪаɡɨɜаɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɧа ɛаɡɟ ɝɪаɮɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɫɨɡɞаɸɬ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɩɟɪɫɨɧаɥɢɡаɰɢɢ ɨɛɭɱɟɧɢɹ, ɩɨɜɵɲаɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛаɡɨɜɨɣ 
ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ аɭɞɢɬɨɪɧɨɣ ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɟ ɫɬɭɞɟɧɬа.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤаɹ ɩɨɞɝɨɬɨɜɤа, ɫɢɫɬɟɦɧɨɟ ɤɜаɧɬɨɜаɧɢɟ, 
ɤɨɝɧɢɬɢɜɧаɹ ɜɢɡɭаɥɢɡаɰɢɹ, ɫɬɪɭɤɬɭɪɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ, ɫɢɫɬɟɦɧɨɟ ɦɵɲɥɟɧɢɟ. 
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ɋonsidered methods of formation system technical thinking in the basic geometric 
and graphic training with the use of graphical means of representation of educational infor-
mation and CAD systems. The system quantization and cognitive visualization of informa-
tion in a structural and logical schemes develop systematic thinking of students. Electronic 
educational resources on the basis of graphical tools create the prerequisites for personalizing 
learning, increasing the efficiency of the basic geometric and graphic training in classroom 
and independent work of students.  

Keywords: geometro-graphic training, system quantization, cognitive visualization, 
structural-logic circuit, system thinking. 

 
 

Пɪɨɟɤɬɧɵɣ ɯаɪаɤɬɟɪ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɭɥɶɬɢɞɢɫɰɢɩɥɢɧаɪɧɨɣ ɤɨɦаɧɞɵ 
ɫɩɟɰɢаɥɢɫɬɨɜ ɜ ɩаɪаɥɥɟɥɶɧɨɦ ɢɧɠɢɧɢɪɢɧɝɟ (CE/PLM) ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ 
ɫɢɫɬɟɦɧɵɣ ɫɬɢɥɶ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɦɵɲɥɟɧɢɹ, ɢɦɟɸɳɟɝɨ 
ɜɟɫɶɦа ɲɢɪɨɤɢɣ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɵɣ ɞɢаɩаɡɨɧ: ɷɤɨɧɨɦɢɱɟɫɤɨɟ, ɭɩɪаɜɥɟɧ-
ɱɟɫɤɨɟ ɢ ɤɨɦɦɭɧɢɤаɬɢɜɧɨɟ, ɥɨɝɢɱɟɫɤɨɟ ɢ ɨɛɪаɡɧɨ-ɢɧɬɭɢɬɢɜɧɨɟ, ɷɫɬɟɬɢɱɟ-
ɫɤɨɟ ɢ ɬɜɨɪɱɟɫɤɨɟ, ɧаɭɱɧɨɟ ɢ ɩɪаɤɬɢɱɟɫɤɨɟ, ɷɪɝɨɧɨɦɢɱɟɫɤɨɟ ɢ ɷɤɨɥɨɝɢɱɟ-
ɫɤɨɟ (ɪɢɫ. 1 [5, ɫ. 369]). 
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Ɋɢɫ. 1. ɋɢɫɬɟɦɧɨɟ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ ɜ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ ɫɨɱɟɬаɟɬ ɬаɤɢɟ ɩɨɥɹɪɧɵɟ ɫɬɢɥɢ, ɤаɤ ɥɨ-
ɝɢɱɟɫɤɨɟ ɢ ɨɛɪаɡɧɨɟ: ɫɢɫɬɟɦɧɨɟ ɦɵɲɥɟɧɢɟ ɡɞɟɫɶ ɜɵɫɬɭɩаɟɬ ɤаɤ ɫɥɟɞ-
ɫɬɜɢɟ ɧаɭɱɧɨɝɨ, ɩɪаɤɬɢɱɟɫɤɨɝɨ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ. Пɪɢ ɷɬɨɦ 
ɜ ɩɟɪɢɨɞ ɞɢɧаɦɢɱɧɨɝɨ ɪаɡɜɢɬɢɹ ɷɤɨɧɨɦɢɤɢ ɢɧɧɨɜаɰɢɣ, ɯаɪаɤɬɟɪɢɡɭɸ-
ɳɢɣɫɹ ɧаɭɤɨɟɦɤɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜ, ɡɧаɱɢɬɟɥɶɧɨ ɜɨɡɪаɫɬаɟɬ ɡɧаɱɢ-
ɦɨɫɬɶ ɢɧɧɨɜаɰɢɨɧɧɨ-ɬɜɨɪɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɢɧɠɟɧɟɪа. ɋɩɟɰɢɮɢɤа ɪа-
ɛɨɬɵ ɜ ɟɞɢɧɨɦ ɢɧɮɨɪɦаɰɢɨɧɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɹ/ɤɥаɫɬɟɪа 
ɩɨɡɜɨɥɹɟɬ ɨɯɜаɬɢɬɶ ɜɟɫɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬа,  
ɨɬɤɪɵɜаɹ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɫɢɫɬɟɦɧɨɝɨ ɢɧɠɟɧɟɪ-
ɧɨɝɨ ɦɵɲɥɟɧɢɹ. Пɨɷɬɨɦɭ ɜ CE/PLM ɫɬɨɢɬ ɡаɞаɱа ɮɨɪɦɢɪɨɜаɧɢɹ ɦɟɧ-
ɬаɥɢɬɟɬа ɢɧɠɟɧɟɪа ɧɨɜɨɝɨ ɬɢɩа, ɫɩɨɫɨɛɧɨɝɨ/ɝɨɬɨɜɨɝɨ ɫɨɡɞаɜаɬɶ ɤɨɧɤɭ-
ɪɟɧɬɨɫɩɨɫɨɛɧɭɸ ɬɟɯɧɢɤɭ ɜ ɢɧɬɟɝɪɢɪɨɜаɧɧɨɣ ɩɪɨɟɤɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫ-
ɤɨɣ CAD/CAE/CAM/PDM-ɫɪɟɞɟ.   

Ɉɫɧɨɜɨɣ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ (ȽȽП) ɞɥɹ ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɨɣ ɫɪɟɞɟ ɞɨɥɠɧɵ ɫɬаɬɶ ɧɟ ɬɨɥɶɤɨ ɟɟ ɫɬɪɭɤɬɭɪа 
ɢ ɫɨɞɟɪɠаɧɢɟ, ɧɨ ɢ ɩɪɨɰɟɞɭɪɵ ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɯаɪаɤɬɟɪа, ɮɨɪɦɢɪɨɜаɧɢɟ 
ɤаɱɟɫɬɜа ɫɢɫɬɟɦɧɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɦɵɲɥɟɧɢɹ. Пɪɢɨɪɢɬɟɬɧɵɟ ɡаɞаɱɢ ɛа-
ɡɨɜɨɣ ȽȽП ɛɭɞɭɳɢɯ ɢɧɠɟɧɟɪɨɜ-ɪаɡɪаɛɨɬɱɢɤɨɜ ɬɟɫɧɨ ɫɜɹɡаɧɵ ɫ ɪаɡɜɢɬɢ-
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ɟɦ ɜ ɩɪɨɰɟɫɫɟ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤ-
ɬɨɪɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɜ ɫɨɱɟɬаɧɢɢ ɫ аɧаɥɢɡɨɦ-ɫɢɧɬɟɡɨɦ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶ-
ɧɨɣ ɢɧɬɭɢɰɢɟɣ, ɫ ɪаɡɜɢɬɢɟɦ ɫɨɡɢɞаɬɟɥɶɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ, ɫаɦɨɫɬɨɹ-
ɬɟɥɶɧɨɫɬɢ, ɫɨ ɫɬɢɦɭɥɢɪɨɜаɧɢɟɦ ɜɧɭɬɪɟɧɧɟɣ ɦɨɬɢɜаɰɢɢ. В ɤаɱɟɫɬɜɟ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɢɧɬɟɧɫɢɮɢɤаɰɢɢ, ɤаɱɟɫɬɜа, 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ) ɪɟɲɟɧɢɹ ɷɬɢɯ ɡаɞаɱ ɜɵɫɬɭɩаɸɬ ɝɪаɮɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜа 
ɩɪɟɞɫɬаɜɥɟɧɢɹ ɨɛɭɱаɸɳɟɣ ɢɧɮɨɪɦаɰɢɢ (ȽɋПɂ) ɢ CAD-ɫɢɫɬɟɦɵ, ɫɨɫ-
ɬаɜɥɹɸɳɢɟ ɫɨɜɪɟɦɟɧɧɨɟ ɹɞɪɨ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɛа-
ɡɨɜɨɣ ȽȽП. ɂɯ ɪɨɥɶ ɨɛɭɫɥɨɜɥɟɧа ɬɟɦ, ɱɬɨ ɨɧɢ ɨɛɟɫɩɟɱɢɜаɸɬ ɧɨɜɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɢ ɝɨɪаɡɞɨ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɤаɱɟɫɬɜɨ ȽȽП ɡа ɫɱɟɬ ɩɟɞаɝɨɝɢɱɟɫɤɨ-
ɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɷɬɢɯ ɫɪɟɞɫɬɜ ɧа ɮɨɪɦɢɪɨɜаɧɢɟ ɜаɠɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ, ɯаɪаɤɬɟɪɢɡɭɸɳɢɯ, ɜ ɩɟɪɜɭɸ ɨɱɟ-
ɪɟɞɶ, ɟɟ ɰɟɥɨɫɬɧɨɫɬɶ: ɦɨɬɢɜаɰɢɨɧɧɨ-ɰɟɧɧɨɫɬɧɭɸ, ɤɨɝɧɢɬɢɜɧɭɸ, ɩɪаɤɬɢ-
ɤɨ-ɞɟɹɬɟɥɶɧɨɫɬɧɭɸ, ɬɜɨɪɱɟɫɤɭɸ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ. 

В ɩɪаɤɬɢɤɟ ɫɨɜɪɟɦɟɧɧɨɣ ɛаɡɨɜɨɣ ȽȽП ɧа ɛаɡɟ ȽɋПɂ ɢ CAD-ɫɢɫ-
ɬɟɦ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɨɪɦɢɪɨɜаɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɵɲɥɟɧɢɹ ɤаɤ ɤɨɦɩɨɧɟɧɬа ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɩɪɟɞ-
ɩɪɢɧɢɦаɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫɥɟɞɭɸɳɢɟ ɩɪɢɟɦɵ: 

1. Вɢɡɭаɥɶɧɨɟ ɫɬɪɭɤɬɭɪɢɪɨɜаɧɢɟ ɢ ɢɧɬɟɝɪаɰɢɹ ɞɢɞаɤɬɢɱɟɫɤɢɯ ɟɞɢɧɢɰ. 
2. ɂɫɩɨɥɶɡɨɜаɧɢɟ аɤɬɢɜɧɵɯ ɮɨɪɦ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɦɟɬɨɞ ɩɪɨ-

ɟɤɬɨɜ, ɪаɛɨɬа ɜ ɤɨɦаɧɞɟ ɢ ɞɪ.) ɫ ɰɟɥɶɸ ɪаɡɜɢɬɢɹ ɬɜɨɪɱɟɫɤɨɣ аɤɬɢɜɧɨɫɬɢ. 
3. Пɟɪɫɨɧаɥɢɡаɰɢɹ ɨɛɭɱɟɧɢɹ ɜ ɪаɡɥɢɱɧɵɯ ɮɨɪɦаɬаɯ e-learning. 
1. В ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɩɪаɤɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɧɨɝɢɟ ɬɟɯɧɢɤɢ ɤɨɝ-

ɧɢɬɢɜɧɨɣ ɜɢɡɭаɥɢɡаɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢ ɫɜɨɣɫɬɜаɦɢ 
ɡɧаɧɢɣ ɪаɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥаɫɬɟɣ. Эɬɨ ɨɩɨɪɧɵɟ ɫɯɟɦɵ ɢ ɪаɡɥɢɱ-
ɧɵɟ ɬɢɩɵ ɞɢаɝɪаɦɦ ɢ ɝɪаɮɨɜ: fishbone ɞɢаɝɪаɦɦɵ ɂɫɢɤаɜɵ, causal 
chains ɤаɭɡаɥɶɧɵɟ ɰɟɩɢ, roadmaps «ɫɬɪаɬɟɝɢɱɟɫɤɢɟ» ɤаɪɬɵ, spiders – ɥɭ-
ɱɟɜɵɟ ɫɯɟɦɵ-ɩаɭɤɢ, аɫɫɨɰɢаɬɢɜɧɵɟ mindmapping ɦɟɧɬаɥɶɧɵɟ ɤаɪɬɵ ɩа-
ɦɹɬɢ ɢ ɞɪ. [1; 4, ɫ. 177]. ɋɬɪɭɤɬɭɪɢɡаɰɢɹ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа ɩɨɡɜɨɥɹɟɬ 
ɛɵɫɬɪɟɟ ɢ ɤаɱɟɫɬɜɟɧɧɟɟ ɭɫɜаɢɜаɬɶ ɧɨɜɵɟ ɫɢɫɬɟɦɵ ɩɨɧɹɬɢɣ ɢ ɫɩɨɫɨɛɵ 
ɞɟɣɫɬɜɢɣ. Пɪɢ ɫɢɫɬɟɦаɬɢɡаɰɢɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɜ ɝɪаɮɢɱɟɫɤɨɦ ɜɢ-
ɞɟ, ɜɵɞɟɥɟɧɢɢ ɝɥаɜɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪаɛɨɬаɟɬ ɥɨɝɢɱɟɫɤаɹ 
(ɫɦɵɫɥɨɜаɹ) ɩаɦɹɬɶ, ɨɫɧɨɜаɧɧаɹ ɧа ɭɫɬаɧɨɜɥɟɧɢɢ ɜ ɡаɩɨɦɢɧаɟɦɨɦ ɦаɬɟ-
ɪɢаɥɟ ɫɦɵɫɥɨɜɵɯ ɫɜɹɡɟɣ. Эɮɮɟɤɬɢɜɧɨɫɬɶ ɟɟ ɜ 20 ɪаɡ ɜɵɲɟ, ɱɟɦ ɦɟɯаɧɢ-
ɱɟɫɤɨɣ [5, ɫ. 61]. Пɨɷɬɨɦɭ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɢɧɬɟɧɫɢɮɢ-
ɤаɰɢɢ, ɤаɱɟɫɬɜа, ɷɤɨɧɨɦɢɱɧɨɫɬɢ) ɪɟɲɟɧɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɡаɞаɱ ȽȽП 
ɰɟɥɟɫɨɨɛɪаɡɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɤɥаɫɫɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɫɯɟ-
ɦɵ (ɋɅɋ) ɫ ɮɪɟɣɦаɦɢ (ɪɢɫ. 2): 
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Ɋɢɫ. 2. ɋɬɪаɧɢɰа ЭɈɊ «ɂɡɨɛɪаɠɟɧɢɹ ɧа ɱɟɪɬɟɠɟ» 

Эɥɟɦɟɧɬɵ аɤɬɢɜɧɵɯ ɋɅɋ ɜɵɡɵɜаɸɬɫɹ ɧа ɷɤɪаɧ ɩɨ ɦɟɪɟ ɭɝɥɭɛɥɟ-
ɧɢɹ ɜ ɨɫɜɨɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɨɞɭɥɹ, ɩɪɢ ɷɬɨɦ ɜɫɩɥɵɜаɸɬ ɮɪɟɣɦɵ ɫ ɧɟɨɛ-
ɯɨɞɢɦɨɣ ɤɨɧɤɪɟɬɧɨɦɭ ɩɨɥɶɡɨɜаɬɟɥɸ ɫɬɟɩɟɧɶɸ ɞɟɬаɥɢɡаɰɢɢ. Кɨɷɮɮɢɰɢ-
ɟɧɬ ɢɧɮɨɪɦаɬɢɜɧɨɣ ɡɧаɱɢɦɨɫɬɢ (ɨɬɧɨɲɟɧɢɟ ɞɨɥɢ ɫɭɳɧɨɫɬɧɨɣ ɢɧɮɨɪ-
ɦаɰɢɢ ɤ ɩɨɥɧɨɣ ɢɧɮɨɪɦаɰɢɨɧɧɨɣ ɟɦɤɨɫɬɢ ɫɨɨɛɳɟɧɢɹ) ɞɥɹ ɋɅɋ ɛɨɥɟɟ 
ɜɵɫɨɤ, ɱɟɦ, ɧаɩɪɢɦɟɪ, ɩɪɨɫɬɨ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɝɨ ɪɹɞа ɱɟɪɬɟɠɟɣ. Пɪɢ 
ɷɬɨɦ ɢɧɬɟɧɫɢɮɢɤаɰɢɹ ɭɱɟɛɧɨ-ɩɨɡɧаɜаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɋɅɋ ɩɪɨɢɫɯɨɞɢɬ ɡа ɫɱɟɬ ɨɪɢɟɧɬаɰɢɢ ɧɟ ɬɨɥɶɤɨ ɧа ɭɫɜɨɟɧɢɟ ɨɛɭ-
ɱаɸɳɟɣ ɢɧɮɨɪɦаɰɢɢ, ɧɨ ɢ ɧа ɩɪɢɟɦɵ ɟɟ ɭɫɜɨɟɧɢɹ, ɧа ɨɪɝаɧɢɡаɰɢɸ ɫɩɨ-
ɫɨɛɨɜ ɦɵɲɥɟɧɢɹ, «ɩɨɡɜɨɥɹɸɳɢɯ ɭɜɢɞɟɬɶ ɫɜɹɡɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɢɡɭ-
ɱаɟɦɵɦɢ ɨɛɴɟɤɬаɦɢ, а ɡɧаɱɢɬ, ɫɜɹɡаɬɶ ɨɬɞɟɥɶɧɨɟ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ» 
[2, ɫ. 145], ɫɢɫɬɟɦаɬɢɡɢɪɭɹ ɡɧаɧɢɟ. 

Ƚɪаɮɢɱɟɫɤаɹ ɢɧɮɨɪɦаɰɢɹ ɨɛɥаɞаɟɬ ɜɵɫɨɤɨɣ ɢɧɮɨɪɦаɰɢɨɧɧɨɣ ɟɦ-
ɤɨɫɬɶɸ. Пɟɪɟɝɪɭɠɟɧɧɨɫɬɶ ɟɸ ɧа ɷɤɪаɧɟ ɫɨɡɞаɟɬ ɧаɩɪɹɠɟɧɢɟ ɜɧɢɦаɧɢɹ  
ɢ ɜ ɢɬɨɝɟ ɧɟ ɜɨɫɩɪɢɧɢɦаɟɬɫɹ ɩɨɥɧɨɫɬɶɸ. ɇаɢɥɭɱɲɟɟ ɡаɩɨɦɢɧаɧɢɟ 
ɢɧɮɨɪɦаɰɢɢ ɮɢɤɫɢɪɭɟɬɫɹ ɩɫɢɯɨɥɨɝаɦɢ ɩɪɢ 30-ɤɪаɬɧɨɦ ɩɨɜɬɨɪɟɧɢɢ 
[5, ɫ. 90], а ɩɪɢ ɮɢɤɫɢɪɨɜаɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɜɬɨɪɟɧɢɣ, ɪаɫɩɪɟɞɟɥɟɧɧɵɯ 
ɜɨ ɜɪɟɦɟɧɢ, ɨɧɢ ɨɤаɡɵɜаɸɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ, ɱɟɦ ɨɞɧɨɜɪɟɦɟɧɧɵɟ 
(ɡаɤɨɧ А.Ƀɨɫɬа). ɋɢɫɬɟɦаɬɢɱɟɫɤɨɟ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɩɨɜɬɨɪɟɧɢɹɦɢ ɭɫ-
ɜɨɟɧɢɟ ɢɧɮɨɪɦаɰɢɢ ɧаɦɧɨɝɨ ɷɮɮɟɤɬɢɜɧɟɟ, ɱɟɦ ɤɨɧɰɟɧɬɪɢɪɨɜаɧɧɨɟ ɡа-
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ɭɱɢɜаɧɢɟ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦа ɜ ɫɠаɬɵɟ ɫɪɨɤɢ, ɜɵɡɵɜаɸɳɟɟ ɭɦɫɬɜɟɧɧɭɸ 
ɩɟɪɟɝɪɭɡɤɭ ɢ ɩɨɱɬɢ ɩɨɥɧɨɟ ɟɟ ɫɤɨɪɨɟ ɡаɛɵɜаɧɢɟ. ɋɬɪɭɤɬɭɪɢɡаɰɢɹ ɭɱɟɛ-
ɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɧа ɨɫɧɨɜɟ ɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɨɪɝаɧɢɡаɰɢɹ ɜ ɰɟɥɨɫɬɧɵɟ 
ɥɨɝɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɨɫɪɟɞɨɬɨɱɟɧɢɸ ɢ ɩɨɞɞɟɪɠɤɟ ɜɧɢ-
ɦаɧɢɹ, ɥɭɱɲɟɦɭ ɡаɩɨɦɢɧаɧɢɸ ɢ ɭɫɜɨɟɧɢɸ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɧɢɜɟɥɢɪɭɸɬ 
ɨɩаɫɧɨɫɬɶ ɪаɡɜɢɬɢɹ ɤɥɢɩɨɜɨɝɨ ɦɵɲɥɟɧɢɹ ɭ ɨɛɭɱаɸɳɢɯɫɹ. 

Мɟɬɨɞɨɥɨɝɢɱɟɫɤɢ ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ȽɋПɂ ɜ ȽȽП ɨɫɧɨ-
ɜаɧа ɧа ɩɪɢɧɰɢɩаɯ ɫɢɫɬɟɦɧɨɝɨ ɤɜаɧɬɨɜаɧɢɹ ɢ ɤɨɝɧɢɬɢɜɧɨɣ ɜɢɡɭаɥɢɡа-
ɰɢɢ [3, ɫ. 146]. ɋɢɫɬɟɦɧɨɟ ɤɜаɧɬɨɜаɧɢɟ ɜɵɬɟɤаɟɬ ɢɡ ɫɩɟɰɢɮɢɤɢ ɦɵɫɥɢ-
ɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɭɱɢɬɵɜаɟɬ ɬɨ, ɱɬɨ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɨɛɭɱаɸɳɟɝɨ 
ɦаɬɟɪɢаɥа, ɩɪɟɞɫɬаɜɥɟɧɧɵɣ ɫɢɫɬɟɦаɬɢɡɢɪɨɜаɧɧɨ, ɜ ɫɠаɬɨɦ, ɭɤɪɭɩɧɟɧ-
ɧɨɦ ɜɢɞɟ ɫ ɜɵɞɟɥɟɧɢɟɦ ɫɦɵɫɥɨɜɵɯ ɨɩɨɪ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɮɮɟɤɬɢɜɧɨɦɭ 
ɡаɩɨɦɢɧаɧɢɸ. Кɨɝɧɢɬɢɜɧаɹ ɜɢɡɭаɥɢɡаɰɢɹ ɛаɡɢɪɭɟɬɫɹ ɧа ɬɨɦ, ɱɬɨ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɨɜɵɲаɟɬɫɹ, ɟɫɥɢ ȽɋПɂ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɟ ɬɨɥɶ-
ɤɨ ɢɥɥɸɫɬɪаɬɢɜɧɭɸ, ɧɨ ɢ ɤɨɝɧɢɬɢɜɧɭɸ ɮɭɧɤɰɢɸ, ɬ.ɟ. ɢɫɩɨɥɶɡɭɸɬ ɤɨɝ-
ɧɢɬɢɜɧɵɟ ɝɪаɮɢɱɟɫɤɢɟ ɩɪɢɟɦɵ ɢ ɬɟɯɧɢɤɢ, ɮɨɪɦɢɪɭɸɳɢɟ ɤаɱɟɫɬɜɨ 
ɦɵɲɥɟɧɢɹ. 

2. ɋ ɞɟɹɬɟɥɶɧɨɫɬɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɜɨɪɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɬɟɯ-
ɧɢɱɟɫɤɨɣ ɝɪаɮɢɤɟ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɩɨ-ɪаɡɧɨɦɭ: ɤаɤ ɧа ɭɪɨɜɧɟ ɰɟɥɨɫɬ-
ɧɨɣ ɥɢɱɧɨɫɬɢ (ɞɢɡаɣɧɟɪɫɤɨɟ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɬɜɨɪɱɟɫɬɜɨ), ɬаɤ ɢ ɧа 
ɭɪɨɜɧɟ ɨɬɞɟɥɶɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɩɨɡɧаɜаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɜ ɯɨɞɟ 
ɪɟɲɟɧɢɹ ɡаɞаɱ ɤɨɧɫɬɪɭɢɪɨɜаɧɢɹ, ɭɱаɫɬɢɹ ɜ ɩɪɨɟɤɬаɯ ɢ ɬ.ɞ. [2, ɫ. 45]. Эɬɢ 
ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɩɪɨɞɭɤɬɢɜɧɨɦɭ ɬɜɨɪɱɟɫɬɜɭ ɦɨɝɭɬ ɨɫɧɨɜɵɜаɬɶɫɹ ɤаɤ ɧа 
ɨɩɵɬɟ, ɬаɤ ɢ ɧа ɢɧɬɟɥɥɟɤɬɭаɥɶɧɵɯ ɫɩɨɫɨɛɧɨɫɬɹɯ. 

Кɨɦɩɥɟɤɫɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɭɱɟɧɢɢ ȽɋПɂ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ 
CAD-ɫɢɫɬɟɦ ɜɵɜɨɞɢɬ ɩɪɨɰɟɫɫ ɪаɡɜɢɬɢɹ ɬɜɨɪɱɟɫɤɢɯ ɤаɱɟɫɬɜ ɥɢɱɧɨɫɬɢ ɧа 
ɤаɱɟɫɬɜɟɧɧɨ ɧɨɜɵɣ ɭɪɨɜɟɧɶ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤɪɟаɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɧаɝɥɹɞɧɨɫɬɶ ɡɧаɤɨɜɨ-ɫɢɦɜɨɥɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɬ 
ɮɨɪɦɢɪɨɜаɬɶ ɬɜɨɪɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ, а ɫ ɞɪɭɝɨɣ – ɜɵɩɨɥɧɟɧɢɟ ɝɪаɮɢɱɟ-
ɫɤɢɯ ɪаɛɨɬ ɜ 3D, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɜɨɪɱɟɫɤɢɯ ɪаɛɨɬ, ɜ ɤɨɦаɧɞɟ ɫ ɜɨɡɦɨɠɧɨ-
ɫɬɶɸ ɦɧɨɝɨɜаɪɢаɧɬɧɵɯ ɪɟɲɟɧɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫаɦɨɜɵɪа-
ɠɟɧɢɹ ɨɛɭɱаɸɳɢɯɫɹ ɢ, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢɯ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɦɨɬɢɜаɰɢɢ 
ɤ ɬɜɨɪɱɟɫɤɨɦɭ ɩɨɢɫɤɭ. ɍɧɢɜɟɪɫаɥɶɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɦɩɶɸɬɟɪɧɨɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɟ ɜ ɢɧɠɟɧɟɪɧɨɦ 
ɞɢɡаɣɧɟ ɜ ɬɟɯ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɤɥаɭɡɭɪɵ, 
ɩɨɫɬɪɨɟɧɢɟ ɷɫɤɢɡɨɜ ɛɭɞɭɳɢɯ ɢɡɞɟɥɢɣ. Кɪɨɦɟ ɬɨɝɨ, ɪаɡɜɢɬɢɟ ɬɜɨɪɱɟɫɤɨɣ 
аɤɬɢɜɧɨɫɬɢ ɫɬɢɦɭɥɢɪɭɟɬ ɩɨɞɛɨɪ ɫɩɟɰɢаɥɶɧɵɯ ɡаɞаɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɪаɡɜɢɜаɬɶ ɛɟɝɥɨɫɬɶ, ɝɢɛɤɨɫɬɶ, ɨɪɢɝɢɧаɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɬɜɨɪɱɟɫɤɨɝɨ 



 376 

ɦɵɲɥɟɧɢɹ. Ȼɨɥɶɲаɹ ɩɹɬɟɪɤа («big five») ɤаɱɟɫɬɜ ɥɢɱɧɨɫɬɢ, ɯаɪаɤɬɟ-
ɪɢɡɭɸɳɢɯ ɬɜɨɪɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ: ɨɬɤɪɵɬɨɫɬɶ, ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ ɧɨ-
ɜɨɦɭ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɧаɪɭɠɟɧɢɸ ɢ ɩɨɫɬаɧɨɜɤɟ ɩɪɨɛɥɟɦ, ɛɵɫɬɪɨɬа, 
ɝɢɛɤɨɫɬɶ, ɨɪɢɝɢɧаɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɦɵɲɥɟɧɢɹ – ɧаɢɛɨɥɟɟ ɷɮɮɟɤ-
ɬɢɜɧɨ ɢ ɛɵɫɬɪɨ ɜɵɹɜɥɹɸɬɫɹ, ɮɨɪɦɢɪɭɸɬɫɹ, ɪаɡɜɢɜаɸɬɫɹ ɢ ɬɪɟɧɢɪɭ-
ɸɬɫɹ ɢɦɟɧɧɨ ɜ ɪаɛɨɬɟ ɫ CAD-ɫɢɫɬɟɦаɦɢ, ɤɨɬɨɪɵɟ ɫɬаɧɨɜɹɬɫɹ ɤаɬаɥɢ-
ɡаɬɨɪаɦɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫа ɜ ɪаɦɤаɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɯ ɢɧɫɬɪɭɦɟɧ-
ɬаɪɢɹ. В аɤɬɢɜɧɨɣ ɮɨɪɦɟ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧ-
ɬɢɪɨɜаɧɧɨɣ, ɩɪɨɟɤɬɧɨ-ɨɪɝаɧɢɡɨɜаɧɧɨɣ, ɬɜɨɪɱɟɫɤɨɣ, ɤɨɦаɧɞɧɨɣ ɪаɛɨɬɵ 
ɜ ɮɨɪɦаɬɟ blended-learning ɜ ɢɫɫɥɟɞɨɜаɧɢɢ аɜɬɨɪа (2014/2015 ɭɱ. ɝ.) ɞɨɫ-
ɬɢɝɧɭɬ ɪɨɫɬ ɭɪɨɜɧɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ – ɞɨ 25 % 
[7, c. 21]. 

3. В ɭɫɥɨɜɢɹɯ, ɤɨɝɞа ɜ ɜɭɡаɯ ɛɵɫɬɪɵɦɢ ɬɟɦɩаɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɢɧɮɨɪɦаɬɢɡаɰɢɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɨɬɤɪɵɜаɸɬɫɹ ɲɢ-
ɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɢɧɞɢɜɢɞɭаɥɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа 
ɫ ɭɱɟɬɨɦ ɥɢɱɧɨɫɬɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɭɱаɸɳɢɯɫɹ, ɧаɩɪɢɦɟɪ, ɜɨɡɦɨɠɧɨ-
ɫɬɟɣ ɪаɡɜɢɬɢɹ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɵɲɥɟɧɢɹ, ɱɬɨ ɢɦɟɟɬ ɩɟɪɜɨɨɱɟɪɟɞɧɨɟ 
ɡɧаɱɟɧɢɟ ɜ ɬɜɨɪɱɟɫɬɜɟ ɢɧɠɟɧɟɪа-ɤɨɧɫɬɪɭɤɬɨɪа. В ɩɟɪɫɨɧаɥɶɧɨɦ ɬɪɟɧɢɧ-
ɝɟ ɜ ɩɪɨɰɟɫɫɟ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɢɥɢ ɩɪɢ ɪɟаɥɢɡаɰɢɢ ɬɶɸɬɨɪɢɧɝа 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɭɞаɥɟɧɧɨɝɨ ɞɨɫɬɭɩа, ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɣ  
3D-ɜɢɪɬɭаɥɶɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɢ ɬ.ɞ. ɜɨɡɦɨɠɟɧ ɢɧɞɢɜɢɞɭаɥɶɧɵɣ (ɩɟɪɫɨɧа-
ɥɢɡɢɪɨɜаɧɧɵɣ) ɢɥɢ ɜ ɦаɥɵɯ ɝɪɭɩɩаɯ ɯаɪаɤɬɟɪ ɨɛɭɱɟɧɢɹ ɜ ɮɨɪɦаɬаɯ  
e-learning. Пɪɢɨɪɢɬɟɬɵ ɜ ɫɦɵɫɥɟ ɜɵɛɨɪа ɤаɧаɥɨɜ ɩɟɪɟɞаɱɢ ɢɧɮɨɪɦаɰɢɢ 
ɜ ɨɛɭɱɟɧɢɢ ɜɵɛɢɪаɸɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɭɞɨɛɧɨɝɨ ɢ ɩɪɢɜɵɱɧɨɝɨ ɟɟ ɜɨɫ-
ɩɪɢɹɬɢɹ ɨɬɞɟɥɶɧɵɦ ɢɧɞɢɜɢɞɭɭɦɨɦ ɢɥɢ ɨɞɧɨɪɨɞɧɨɣ ɜ ɫɦɵɫɥɟ ɜɨɫɩɪɢ-
ɹɬɢɹ ɢɧɮɨɪɦаɰɢɢ ɝɪɭɩɩɨɣ. 

Ɋɨɥɶ ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ ɡɞɟɫɶ ɫɬаɧɨɜɢɬɫɹ ɜɟɫɶɦа ɨɬɜɟɬɫɬɜɟɧɧɨɣ, 
ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ ɧа ɷɬаɩɟ ɛаɡɨɜɨɣ ȽȽП ɩɪɟɞɫɬаɜɥɹɟɬɫɹ, ɛɵɬɶ ɦɨɠɟɬ, 
ɩɨɫɥɟɞɧɹɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɨɥɧɢɬɶ ɬɟ ɭɩɭɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɞɨɩɭ-
ɳɟɧɵ ɟɳё ɜ ɞɨɜɭɡɨɜɫɤɨɦ ɨɛɪаɡɨɜаɧɢɢ. Ɉɩɬɢɦаɥɶɧɵɦ ɩɪаɤɬɢɱɟɫɤɢɦ ɪɟ-
ɲɟɧɢɟɦ ɭɱɟɬа ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɥɢɱɧɨɫɬɢ ɨɛɭɱаɸɳɟɝɨɫɹ 
ɜ ɭɫɥɨɜɢɹɯ ɢɧɮɨɪɦаɬɢɡаɰɢɢ ȽȽП ɫɬаɧɨɜɢɬɫɹ ɟɟ ɢɧɞɢɜɢɞɭаɥɢɡаɰɢɹ. 

Ɋɟɡɭɥɶɬаɬɵ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɞɢɧаɦɢɤɢ ɮɨɪɦɢɪɨɜаɧɢɹ 
ɛаɡɨɜɨɝɨ ɭɪɨɜɧɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɧа ɛɨɥɶɲɢɯ ɜɵ-
ɛɨɪɤаɯ ɨɛɭɱаɸɳɢɯɫɹ ɜ ɫɪɟɞɧɟɦ ɢ ɜɵɫɲɟɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɦ ɨɛɪаɡɨɜа-
ɧɢɢ ɩɨɞɬɜɟɪɠɞаɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ 
ɩɪɢɟɦɨɜ ɜ ɛаɡɨɜɨɣ ȽȽП [7, ɫ. 20] (ɪɢɫ. 3). 
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Ɋɢɫ. 3. ɂɧɬɟɝɪаɥɶɧɵɟ ɩɨɤаɡаɬɟɥɢ ɞɢɧаɦɢɤɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɛаɡɨɜɨɝɨ ɭɪɨɜɧɹ 
ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ: 2005/2006 ɝ. – ɬɪаɞɢɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ; 

2006/2007 ɝ. – ɨɛɭɱɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ȽɋПɂ; 2007/2008 ɝ. –  
ȽɋПɂ + аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɟ ɫаɦɨɬɟɫɬɢɪɨɜаɧɢɟ; 2008/2009 ɝ. –  
ȽɋПɂ + аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɟ ɫаɦɨɬɟɫɬɢɪɨɜаɧɢɟ + ɝɪаɮɢɱɟɫɤɢɣ  

ɬɪɟɧɢɧɝ ɜ CAD-ɫɢɫɬɟɦɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɢɞɟɨɪɨɥɢɤɨɜ 

ɇаɛɥɸɞаɟɦɵɣ ɪɨɫɬ ɮɨɪɦɢɪɨɜаɧɢɹ ɭɪɨɜɧɹ ɝɟɨɦɟɬɪɨ-ɝɪаɮɢɱɟɫɤɨɣ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɜ ɛаɡɨɜɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ȽɋПɂ ɢ CAD-ɫɢɫɬɟɦ ɧа 10–12 % ɫɨɩɨɫɬаɜɢɦ ɫ ɪɟɡɭɥɶɬаɬаɦɢ ɮɭɧɞаɦɟɧ-
ɬаɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ А.В. ɋɨɥɨɜɨɜа ɞɥɹ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥаɫɬɟɣ 
[6, ɫ. 87–90]. 
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ɅȿɇɌА ɎȿȾɈɊȿɇɄɈ – ɍɋɅɈȼɇАə ɊАɁȼȿɊɌɄА ɋɎȿɊɕ 

Ɏɟɞɨɪɟɧɤɨ ȼɥɚɞɢɦɢɪ Иɝɨɪɟɜɢɱ 

Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, Ɇɨɫɤɜɚ  

Ʉɭɱɟɪɨɜ Ʉɢɪɢɥɥ ȼɥɚɞɢɦɢɪɨɜɢɱ, 

ɏɪɢɫɬɨɮɨɪɨɜ ɉɚɜɟɥ Аɧɞɪɟɟɜɢɱ 

 
В ɪаɛɨɬɟ ɩɨɤаɡаɧ аɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɪаɡɜɟɪɬɨɤ ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɟɬɨ-

ɞаɦɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɧа ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɨɨɛɪаɡɨɜа-
ɧɢɹ ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɡ ɩɥɨɫɤɢɯ ɪаɡɜɟɪɬɨɤ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɪаɡɜɟɪɬɤа, ɫɮɟɪа, ɬɨɪɫɨɜаɹ ɩɨ-
ɜɟɪɯɧɨɫɬɶ. 
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The work shows the algorithm scans of complex surfaces using the methods of descrip-

tive geometry and demonstrated the possibility of forming complex surfaces of planar scans.  
Keywords: Descriptive geometry, sweep, sphere, torso surface. 

 
В ɬɟɯɧɢɤɟ ɬɟɪɦɢɧɨɦ «ɪаɡɜɟɪɬɤа» ɧаɡɵɜаɸɬ ɩɥɨɫɤɭɸ ɡаɝɨɬɨɜɤɭ, ɢɡ 

ɤɨɬɨɪɨɣ ɩɨɥɭɱаɸɬ ɨɛɴёɦɧɭɸ ɮɨɪɦɭ ɞɟɬаɥɢ ɢɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɭɬёɦ 
ɝɢɛɤɢ. В ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɪаɡɜɟɪɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɲɢɪɨ-
ɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪаɡɥɢɱɧɵɯ ɜɢɞаɯ ɩɪɨɢɡɜɨɞɫɬɜа, ɧɨ ɨɫɨɛɟɧɧɨ ɜ ɬɟɯ, 
ɤɨɬɨɪɵɟ ɫɜɹɡаɧɵ ɫ ɥɢɫɬɨɜɵɦɢ ɦаɬɟɪɢаɥаɦɢ: ɧɟɮɬɟɯɢɦɢɱɟɫɤаɹ ɢ ɝаɡɨɜаɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ (ɪɟɡɟɪɜɭаɪɵ ɢ ɬɪɭɛɨɩɪɨɜɨɞɵ), ɫɭɞɨɫɬɪɨɟɧɢɟ, аɜɢа-
ɫɬɪɨɟɧɢɟ, ɥɟɝɤаɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ (ɲɜɟɣɧаɹ ɢ ɤɨɠɟɜɟɧɧаɹ). 

В ɞаɧɧɨɣ ɪаɛɨɬɟ ɩɨɞ ɬɟɪɦɢɧɨɦ «ɪаɡɜɟɪɬɤа» ɛɭɞɟɬ ɩɨɧɢɦаɬɶɫɹ 
ɩɥɨɫɤаɹ ɮɢɝɭɪа, ɩɨɥɭɱɟɧɧаɹ ɩɪɢ ɫɨɜɦɟɳɟɧɢɢ ɷɥɟɦɟɧɬа ɪаɡɜɟɪɬɵɜаɟ-
ɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɩɥɨɫɤɨɫɬɶɸ ɛɟɡ ɪаɡɪɵɜɨɜ ɢ ɫɤɥаɞɨɤ, ɩɪɢ ɷɬɨɦ ɪаɡ-
ɜɟɪɬɵɜаɟɦаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤаɤ ɝɢɛɤаɹ, ɧɟɪаɫɬɹɠɢɦаɹ 
ɩɥɟɧɤа [1]. 

Пɪɟɠɞɟ ɜɫɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɬɟɪɦɢɧɵ ɢ аɥɝɨ-
ɪɢɬɦɵ, ɩɨɫɤɨɥɶɤɭ ɜ ɪаɡɧɵɯ ɥɢɬɟɪаɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤаɯ ɨɧɢ ɪаɡɥɢɱаɸɬɫɹ. 
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Вɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɠɧɨ ɪаɡɞɟɥɢɬɶ ɧа ɪаɡɜɟɪɬɵɜаɟɦɵɟ ɢ ɧɟɪаɡɜɟɪ-
ɬɵɜаɟɦɵɟ. К ɩɟɪɜɵɦ ɨɬɧɨɫɹɬɫɹ ɝɪаɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɥɢɧɟɣɱаɬɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧаɡɵɜаɸɬɫɹ ɬɨɪɫɨɜɵɦɢ. К ɬɨɪɫɨɜɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ 
ɨɬɧɨɫɹɬɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ, ɤɨɧɢɱɟɫɤɢɟ ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɪɟɛɪɨɦ ɜɨɡɜɪа-
ɬа. Вɫɟ ɨɫɬаɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɧɟɪаɡɜɟɪɬɵɜаɟɦɵɦɢ (ɧаɩɪɢ-
ɦɟɪ, ɫɮɟɪа ɢɥɢ ɬɨɪ). 

Ɋаɡɥɢɱаɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪаɡɜɟɪɬɨɤ: ɬɨɱɧɵɟ, ɩɪɢɛɥɢɠɟɧɧɵɟ 
ɢ ɭɫɥɨɜɧɵɟ. 

Ɍɨɱɧɵɟ ɪаɡɜɟɪɬɤɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɨɥɶɤɨ ɞɥɹ ɦɧɨɝɨɝɪаɧɧɵɯ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ, ɩɨɫɤɨɥɶɤɭ ɬаɤаɹ ɪаɡɜёɪɬɤа ɟɫɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɧɨɝɨɭɝɨɥɶ-
ɧɢɤɨɜ, ɤɨɧɝɪɭɷɧɬɧɵɯ ɝɪаɧɹɦ ɪаɡɜɨɪаɱɢɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪаɫɩɨɥɨ-
ɠɟɧɧɵɯ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ [2]. 

Пɪɢɛɥɢɠɟɧɧɵɟ ɪаɡɜɟɪɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪаɡɜɟɪɬɵɜаɧɢɢ ɬɨɪ-
ɫɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Пɪɢ ɷɬɨɦ ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡаɦɟɧɹɸɬɫɹ 
аɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɦɧɨɝɨɝɪаɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɇаɩɪɢɦɟɪ, ɰɢɥɢɧɞ-
ɪɢɱɟɫɤаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡаɦɟɧɹɟɬɫɹ ɩɪɢɡɦɨɣ. Ɉɞɧаɤɨ ɬɨɱɧаɹ ɪаɡɜɟɪɬɤа ɬа-
ɤɨɣ ɩɪɢɡɦɵ ɛɭɞɟɬ ɬɨɥɶɤɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ ɪаɡɜɟɪɬɤɟ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ⱦɥɹ ɨɫɬаɜɲɢɯɫɹ ɧɟɪаɡɜɟɪɬɵɜаɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨɫɬɪɨɟɧɢɟ ɭɫɥɨɜɧɵɯ ɪаɡɜɟɪɬɨɤ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɞɜɨɣɧɨɣ 
аɩɩɪɨɤɫɢɦаɰɢɢ. ɋɧаɱаɥа ɧɟɪаɡɜɟɪɬɵɜаɟɦаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪаɡɛɢɜаɟɬɫɹ ɧа 
ɪɹɞ ɨɬɫɟɤɨɜ. Каɠɞɵɣ ɢɡ ɷɬɢɯ ɨɬɫɟɤɨɜ ɡаɦɟɧɹɟɬɫɹ (аɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ) 
ɨɬɫɟɤɨɦ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɪаɡɜɟɪɬɵɜаɟɦɨɣ (ɬɨɪɫɨɜɨɣ) ɩɨɜɟɪɯɧɨɫɬɢ. Каɠ-
ɞɵɣ ɨɬɫɟɤ ɪаɡɜɟɪɬɵɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ аɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɣ ɟɣ ɦɧɨɝɨɝɪаɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɂ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ ɩɨɥɭɱа-
ɸɬ ɬɨɱɧɭɸ ɪаɡɜɟɪɬɤɭ ɦɧɨɝɨɝɪаɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪаɹ ɹɜɥɹɟɬɫɹ ɭɫ-
ɥɨɜɧɨɣ ɪаɡɜɟɪɬɤɨɣ ɧɟɪаɡɜɟɪɬɵɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ [3]. 

В ɥɢɬɟɪаɬɭɪɟ ɩɨɤаɡаɧɨ ɧɟɫɤɨɥɶɤɨ ɫɬаɧɞаɪɬɧɵɯ ɫɩɨɫɨɛɨɜ ɫɨɡɞаɧɢɹ 
ɪаɡɜɟɪɬɨɤ ɧɟɪаɡɜɟɪɬɵɜаɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ [4]. ɇаɩɪɢɦɟɪ, ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɮɟɪɵ аɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ ɨɬɫɟɤаɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ,  
ɤɨɬɨɪɵɟ ɩɨɬɨɦ ɡаɦɟɧɹɸɬɫɹ ɩɪɢɡɦаɦɢ. В ɷɬɨɦ ɫɥɭɱаɟ ɪаɡɜɟɪɬɤа ɛɭɞɟɬ 
ɜɵɝɥɹɞɟɬɶ ɤаɤ ɧаɛɨɪ ɞɜɭɯɞɭɝɨɜɵɯ «ɥɟɩɟɫɬɤɨɜ». ɂɥɢ ɫɮɟɪɢɱɟɫɤɭɸ ɩɨ-
ɜɟɪɯɧɨɫɬɶ ɡаɦɟɧɹɸɬ ɷɥɟɦɟɧɬаɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ ɤɨɧɢɱɟɫɤɢɯ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ. 

ɂɧɨɝɞа ɩɪɢ ɫɨɡɞаɧɢɢ ɪаɡɜɟɪɬɤɢ ɧɟɪаɡɜɟɪɬɵɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
аɩɩɪɨɤɫɢɦаɰɢɸ ɨɬɫɟɤа ɷɥɟɦɟɧɬɨɦ ɦɧɨɝɨɝɪаɧɧɢɤа ɡаɦɟɧɹɸɬ ɧа ɜɵɪɟɡа-
ɧɢɟ ɷɥɟɦɟɧɬа ɫаɦɨɣ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɤаɤ ɟɫɥɢ ɛɵ ɦаɬɟɪɢаɥ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɵɥ ɬɤаɧɶɸ. 
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Кɪɨɦɟ ɷɬɨɝɨ ɫɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɦɟɬɨɞɵ ɫɨɡɞаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
ɨɫɧɨɜаɧɧɵɟ ɧа ɢɡɝɢɛаɧɢɢ ɩɥɨɫɤɢɯ ɡаɝɨɬɨɜɨɤ [5, 6]. 

В ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɠɟ ɪаɡɜɟɪɬɤɢ ɛɨɥɶɲɢɯ ɫɮɟɪɢɱɟɫɤɢɯ ɪɟɡɟɪ-
ɜɭаɪɨɜ ɫɨɫɬɨɹɬ ɢɡ ɦɟɪɢɞɢаɧаɥɶɧɵɯ ɥɟɩɟɫɬɤɨɜ ɢ ɤɭɩɨɥа ɫ ɞɧɢɳɟɦ ɜ ɜɢ-
ɞɟ ɞɜɭɯ ɫɮɟɪɢɱɟɫɤɢɯ ɫɟɝɦɟɧɬɨɜ. Кɭɩɨɥ ɢ ɞɧɢɳɟ ɪɟɡɟɪɜɭаɪа ɩɨɥɭɱаɸɬ 
ɢɡ ɦɟɬаɥɥɢɱɟɫɤɨɝɨ ɞɢɫɤа ɩɭɬɟɦ ɨɛɠаɬɢɹ ɧа ɨɩɪаɜɤɟ ɫ ɩɨɦɨɳɶɸ ɦɨɥɨɬа 
ɢɥɢ ɩɪɟɫɫа. Ʌɟɩɟɫɬɤɢ ɢɡɝɨɬаɜɥɢɜаɸɬɫɹ ɧа ɦɧɨɝɨɜаɥɤɨɜɨɦ ɫɬɟɧɞɟ ɦɟɬɨ-
ɞɨɦ ɯɨɥɨɞɧɨɝɨ ɜаɥɶɰɟɜаɧɢɹ, ɬ.ɟ. ɝɢɛɤɢ ɦɟɬаɥɥа ɞɨ ɧɭɠɧɨɣ ɮɨɪɦɵ ɢɥɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɝɨɪɹɱɟɣ ɲɬаɦɩɨɜɤɢ, ɬ.ɟ. ɢɡɝɢɛаɸɬ ɜ ɞɜɭɯ ɩɥɨɫɤɨ-
ɫɬɹɯ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɨɡɞаɬɶ ɧɟɪаɡɜɟɪɬɵɜаɟ-
ɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡ ɩɥɨɫɤɨɣ ɪаɡɜɟɪɬɤɢ ɨɱɟɧɶ ɫɥɨɠɧɨ. Пɨɜɵɲɟɧɢɟ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ ɬаɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜа 
ɷɥɟɦɟɧɬɨɜ (ɨɬɫɟɤɨɜ) ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɨɬɪɢɰаɬɟɥɶɧɨ ɫɤаɠɟɬɫɹ ɧа ɷɤɨɧɨ-
ɦɢɱɟɫɤɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɩɪɨɰɟɫɫа ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɧɵɯ ɯаɪаɤɬɟ-
ɪɢɫɬɢɤаɯ ɨɛɴɟɤɬа. Пɨɷɬɨɦɭ ɫɨɡɞаɧɢɟ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ ɪаɡɜɟɪɬɵɜаɧɢɹ 
ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ аɤɬɭаɥɶɧɨɣ ɡаɞаɱɟɣ. 

ɉɨɫɬаɧɨɜɤа ɡаɞаɱи 

Ɂаɞаɱа ɢɫɫɥɟɞɨɜаɧɢɹ – ɧаɣɬɢ ɜаɪɢаɧɬ ɩɨɫɬɪɨɟɧɢɹ ɭɫɥɨɜɧɨɣ ɪаɡ-
ɜɟɪɬɤɢ ɫɮɟɪɵ ɛɟɡ ɪаɡɛɢɟɧɢɹ ɟɟ ɧа ɨɬɫɟɤɢ. 

Ɋеɲение ɡаɞаɱи 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬаɜɥɟɧɧɨɣ ɡаɞаɱɢ ɧɟɨɛɯɨɞɢɦɨ ɡаɦɟɧɢɬɶ (аɩɩɪɨɤ-
ɫɢɦɢɪɨɜаɬɶ) ɩɨɜɟɪɯɧɨɫɬɶ ɫɮɟɪɵ ɧɟɤɨɣ ɪаɡɜɟɪɬɵɜаɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 
ɂɡ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɥɸɛаɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɦɨɠɟɬ ɛɵɬɶ ɡаɞаɧа ɤаɤ ɦɧɨɠɟɫɬɜɨ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɩɨɥɨɠɟɧɢɣ ɧɟɤɨ-
ɬɨɪɨɣ ɞɜɢɠɭɳɟɣɫɹ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɥɢɧɢɢ. Ɍаɤаɹ ɥɢɧɢɹ ɧаɡɵɜаɟɬɫɹ ɨɛɪа-
ɡɭɸɳɟɣ. Ɂаɤɨɧ ɩɟɪɟɦɟɳɟɧɢɹ ɨɛɪаɡɭɸɳɟɣ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɢ ɢɡɦɟɧɟɧɢɹ 
ɟё ɮɨɪɦɵ ɡаɞаɟɬɫɹ ɧаɩɪаɜɥɹɸɳɢɦɢ ɥɢɧɢɹɦɢ. 

В ɧаɲɟɦ ɜаɪɢаɧɬɟ ɩɨɫɬɪɨɟɧɢɹ ɨɛɪаɡɭɸɳаɹ ɥɢɧɢɹ ɞɨɥɠɧа ɛɵɬɶ ɨɬ-
ɪɟɡɤɨɦ ɩɪɹɦɨɣ (ɢɧаɱɟ аɩɩɪɨɤɫɢɦɢɪɭɸɳаɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɟ ɛɭɞɟɬ ɪаɡɜɟɪ-
ɬɵɜаɟɦɨɣ), а ɧаɩɪаɜɥɹɸɳаɹ – ɥɟɠаɬɶ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɵ. Пɪɢ ɷɬɨɦ 
ɧаɩɪаɜɥɹɸɳаɹ ɥɢɧɢɹ, ɜɨ-ɩɟɪɜɵɯ, ɞɨɥɠɧа ɧаɱɢɧаɬɶɫɹ ɧа ɨɞɧɨɦ ɢɡ ɩɨɥɸ-
ɫɨɜ ɫɮɟɪɵ ɢ ɡаɤаɧɱɢɜаɬɶɫɹ ɧа ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ, а, ɜɨ-ɜɬɨɪɵɯ, ɨɯɜаɬɵ-
ɜаɬɶ ɜɫɸ ɫɮɟɪɭ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪаɜɧɨɦɟɪɧɨ. Ɍаɤɢɦɢ ɫɜɨɣɫɬɜаɦɢ ɨɛɥа-
ɞаɟɬ ɫɮɟɪɢɱɟɫɤаɹ ɫɩɢɪаɥɶ Кɥɟɥɢɹ (ɪɢɫ. 1, а), ɯɨɬɹ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ 
ɢ ɞɪɭɝɢɟ ɤɪɢɜɵɟ ɫɩɢɪаɥɟɜɢɞɧɨɝɨ ɬɢɩа. 
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Ɋɢɫ. 1. ɋɩɢɪаɥɶ Кɥɟɥɢɹ (а) ɢ аɩɩɪɨɤɫɢɦаɰɢɹ ɫɮɟɪɵ  
ɬɨɪɫɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ (ɛ) 

Ɉɛɪаɡɭɸɳɢɟ ɥɢɧɢɢ ɬɨɪɫɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɞɨɛɧɟɟ ɜɫɟɝɨ ɪаɫɩɨɥɨ-
ɠɢɬɶ ɜ ɦɟɪɢɞɢɨɧаɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ ɫɮɟɪɵ (ɪɢɫ. 1, ɛ). ɇɟɨɛɯɨɞɢɦɨ ɨɬ-
ɦɟɬɢɬɶ, ɱɬɨ ɞɥɢɧа ɨɛɪаɡɭɸɳɟɣ ɥɢɧɢɢ ɩɨɥɭɱаɟɦɨɣ ɬɨɪɫɨɜɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɩɨɫɬɨɹɧɧа, ɤɪɨɦɟ ɞɜɭɯ ɨɤɨɥɨɩɨɥɸɫɧɵɯ ɨɛɨɪɨɬɨɜ ɧаɩɪаɜɥɹɸɳɟɣ ɥɢ-
ɧɢɢ, ɝɞɟ ɞɥɢɧа ɨɛɪаɡɭɸɳɟɣ ɛɭɞɟɬ ɩɟɪɟɦɟɧɧа (ɷɬɨ ɟɫɥɢ ɩɪɢɦɟɧɹɬɶ 
ɫɩɢɪаɥɶ Кɥɟɥɢɹ). 

ɇа ɜɬɨɪɨɦ ɷɬаɩɟ ɡаɦɟɧɹɟɦ (аɩɩɪɨɤɫɢɦɢɪɭɟɦ) ɬɨɪɫɨɜɭɸ ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɦɧɨɝɨɝɪаɧɧɢɤɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡаɦɟɧɢɬɶ ɧаɩɪаɜɥɹɸɳɭɸ 
ɤɪɢɜɭɸ ɥɨɦаɧɨɣ ɥɢɧɢɟɣ (ɪɢɫ. 2). Ɉɞɧаɤɨ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɝɪаɮɢɱɟɫɤɢɯ ɩаɤɟɬɨɜ ɩɨɡɜɨɥɹɸɬ ɨɛɪаɬɧɨ «ɫɤɪɢɜɢɬɶ» ɬаɤɢɟ ɥɨɦаɧɵɟ ɥɢ-
ɧɢɢ, ɞɨɫɬаɬɨɱɧɨ ɡаɞаɬɶ ɧа ɤаɠɞɨɣ ɫɤɪɭɬɤɟ (ɨɛɨɪɨɬɟ) ɫɩɢɪаɥɢ ɧɟɫɤɨɥɶɤɨ 
ɬɵɫɹɱ ɨɩɨɪɧɵɯ ɬɨɱɟɤ. 

 

Ɋɢɫ. 2. Аɩɩɪɨɤɫɢɦаɰɢɹ ɬɨɪɫɨɜɨɣ  
ɩɨɜɟɪɯɧɨɫɬɢ ɦɧɨɝɨɝɪаɧɧɢɤɨɦ 

ɇа ɬɪɟɬɶɟɦ ɷɬаɩɟ ɩɪɨɢɡɜɟɞɟɦ ɬɨɱɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɪаɡɜɟɪɬɤɢ ɦɧɨɝɨ-
ɝɪаɧɧɢɤа. 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪаɡɜɟɪɬɤɢ ɦɧɨɝɨɝɪаɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɭɠɧɨ ɫɨ-
ɜɦɟɫɬɢɬɶ ɜɫɟ ɝɪаɧɢ ɷɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɶɸ ɬаɤ, ɱɬɨɛɵ 
ɨɛɪаɡɨɜаɥаɫɶ ɩɥɨɫɤаɹ ɮɢɝɭɪа. Пɪɢ ɷɬɨɦ ɫɦɟɠɧɵɦɢ ɛɭɞɭɬ ɞɜɟ ɝɪаɧɢ, 
ɢɦɟɸɳɢɟ ɨɛɳɟɟ ɪɟɛɪɨ. 

Ⱦɥɹ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɢɞ ɟɟ ɪаɡɜɟɪɬɤɢ ɦɨɠɟɬ ɛɵɬɶ ɪаɡ-
ɥɢɱɧɵɦ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɛɪаɧɧɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ ɪаɫɩɨɥɨɠɟɧɢɹ 
ɝɪаɧɟɣ ɧа ɪаɡɜɟɪɬɤɟ. 

Пɪɢ ɷɬɨɦ ɫаɦаɹ ɤɪаɫɢɜаɹ ɭɫɥɨɜɧаɹ ɪаɡɜɟɪɬɤа ɫɮɟɪɵ ɩɨɥɭɱаɟɬɫɹ, 
ɟɫɥɢ ɦɵɫɥɟɧɧɵɣ «ɪаɡɪɟɡ» ɦɧɨɝɨɝɪаɧɧɢɤа ɩɪɨɢɡɜɟɫɬɢ ɩɨ ɛɵɜɲɟɣ ɧа-
ɩɪаɜɥɹɸɳɟɣ ɫɩɢɪаɥɢ (ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɢɥɢ ɥɨɦаɧɨɣ). 

Пɪɨɰɟɞɭɪа ɩɨɫɬɪɨɟɧɢɹ ɪаɡɜɟɪɬɤɢ ɩɨɫɬɪɨɟɧа ɧа ɩɪɢɦɟɧɟɧɢɢ ɫɩɨɫɨɛа 
ɬɪɢаɧɝɭɥɹɰɢɢ. Пɨɫɬɪɨɟɧɢɟ ɧаɱɢɧаɟɬɫɹ ɫ ɫаɦɨɣ ɦаɥɟɧɶɤɨɣ ɝɪаɧɢ, ɪаɫɩɨɥɨ-
ɠɟɧɧɨɣ ɨɤɨɥɨ ɩɨɥɸɫа ɫɮɟɪɵ, ɢ ɪаɫɤɪɭɱɢɜаɟɬɫɹ ɩɨ ɫɩɢɪаɥɢ ɞɨ аɧаɥɨɝɢɱɧɨɣ 
ɝɪаɧɢ ɧа ɞɪɭɝɨɦ ɩɨɥɸɫɟ. Ɋаɫɩɨɥɨɠɟɧɢɟ ɝɪаɧɟɣ ɢ ɢɯ ɮɨɪɦа ɧаɝɥɹɞɧɨ ɩɨɤа-
ɡаɧɵ ɧа ɪɢɫ. 2. 

Пɨɫɬɪɨɟɧɢɟ ɪаɡɜɟɪɬɤɢ ɫɮɟɪɵ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɝɪаɮɢɱɟɫɤɨɦ ɩаɤɟɬɟ 
AutoCAD ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɩɪɨɝɪаɦɦɵ, ɧаɩɢɫаɧɧɨɣ ɧа ɹɡɵɤɟ AutoLISP [7]. 
Ɋɟɡɭɥɶɬаɬ ɩɨɫɬɪɨɟɧɢɹ ɪаɡɜɟɪɬɤɢ ɩɨɤаɡаɧ ɧа ɪɢɫ. 3. 

Пɟɪɜɵɣ ɨɩɵɬɧɵɣ ɨɛɪаɡɟɰ ɫɮɟɪɵ ɢɡ ɥɟɧɬɨɱɧɨɣ ɪаɡɜɟɪɬɤɢ ɩɨɤаɡаɧ 
ɧа ɪɢɫ. 4. 

 

Ɋɢɫ. 3. ɍɫɥɨɜɧаɹ ɪаɡɜɟɪɬɤа ɫɮɟɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

 

Ɋɢɫ. 4. Ɏɨɪɦɨɨɛɪаɡɨɜаɧɢɟ ɫɮɟɪɵ 
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Пɨ аɧаɥɨɝɢɱɧɨɦɭ аɥɝɨɪɢɬɦɭ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɭɫɥɨɜɧɵɟ ɪаɡɜɟɪɬɤɢ 
ɬɨɪɨɜɨɣ ɢ ɩаɪаɛɨɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ɋɟɡɭɥɶɬаɬɵ ɪаɛɨɬɵ ɩɪɢɦɟɧɹɸɬɫɹ аɜɬɨɪɨɦ ɩɪɢ ɱɬɟɧɢɢ ɥɟɤɰɢɣ ɩɨ 
ɤɭɪɫɭ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ» ɜ ɪаɡɞɟɥɟ «Ɋаɡɜɟɪɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ», 
а ɨɩɵɬɧɵɣ ɨɛɪаɡɟɰ ɢɡ ɦɟɬаɥɥа ɢɡɝɨɬаɜɥɢɜаɟɬɫɹ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧа 
ɡаɜɨɞɟ ɮɢɪɦɵ «ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬаɥɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ» ɜ ɝ. Ɍаɝаɧɪɨɝɟ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɤɢ ɧа ɩɪɨɱɧɨɫɬɶ. 

ȿɳё ɨɞɢɧ ɪɟɡɭɥɶɬаɬ ɞаɧɧɨɣ ɪаɛɨɬɵ – ɩɪɢ ɡаɞаɧɢɢ ɜ ɩɪɨɝɪаɦɦɟ 
ɛɨɥɶɲɨɝɨ ɱɢɫɥа ɜɢɬɤɨɜ ɧаɩɪаɜɥɹɸɳɟɣ ɫɩɢɪаɥɢ ɥɟɧɬа ɪаɡɜɟɪɬɤɢ ɭɬɨɧɱа-
ɟɬɫɹ ɢ ɮаɤɬɢɱɟɫɤɢ ɩɪɟɨɛɪаɡɭɟɬɫɹ ɜ ɫɩɢɪаɥɶ Кɨɪɧɸ. 

Сɩиɫɨɤ ɥиɬеɪаɬɭɪы 

1. Ɏɪɨɥɨɜ ɋ.А. ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɬɭɡɨɜ. – 
2-ɟ ɢɡɞ. – М.: Маɲɢɧɨɫɬɪɨɟɧɢɟ, 1983. – 240 ɫ. 

2. ɂɜаɧɨɜ Ƚ.ɋ. ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ: ɭɱɟɛɧɢɤ. – 3-ɟ ɢɡɞ. – М.: 
ɂɡɞ-ɜɨ МȽɍɅ, 2012. – 340 ɫ. 

3. ɀɢɪɧɵɯ Ȼ.Ƚ., ɋɟɪёɝɢɧ В.ɂ., ɒаɪɢɤɹɧ ɘ.Э. ɇаɱɟɪɬаɬɟɥɶɧаɹ 
ɝɟɨɦɟɬɪɢɹ: ɭɱɟɛɧɢɤ / ɩɨɞ ɨɛɳ. ɪɟɞ. В.ɂ. ɋɟɪɟɝɢɧа. – 1-ɟ ɢɡɞ. – М.: ɂɡɞ-
ɜɨ МȽɌɍ ɢɦ. ɇ.Э. Ȼаɭɦаɧа, 2015. – 176 ɫ. 

4. Ɍɟɯɧɢɱɟɫɤɢɟ ɪаɡɜɟɪɬɤɢ ɢɡɞɟɥɢɣ ɢɡ ɥɢɫɬɨɜɨɝɨ ɦɟɬаɥɥа / ɇ.ɇ. Вɵ-
ɫɨɰɤаɹ, А.М. ɂɟɪɭɫаɥɢɦɫɤɢɣ, Ɋ.А. ɇɟɜɟɥɶɫɨɧ, В.А. Ɏɟɞɨɪɟɧɤɨ. – 2-ɟ ɢɡɞ., 
ɢɫɩɪ. – М.: Маɲɢɧɨɫɬɪɨɟɧɢɟ, 1968. – ɋ. 272 

5. Пɢɥɢɩаɤа ɋ.Ɏ. Кɨɧɫɬɪɭɢɪɨɜаɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɢɯ ɧɟɩɪɟɪɵɜ-
ɧɨɟ ɢɡɝɢɛаɧɢɟ ɜ ɤɨɧɟɱɧɵɟ ɮɨɪɦɵ ɧа ɨɫɧɨɜаɧɢɢ ɭɩɪаɜɥɟɧɢɹ ɧаɬɭɪаɥɶ-
ɧɵɦɢ ɩаɪаɦɟɬɪаɦɢ: аɜɬɨɪɟɮ. ɞɢɫ. … ɞ-ɪа ɬɟɯɧ. ɧаɭɤ: 05.01.01. – Кɢɟɜ, 
2000. – 38 c. 

6. Кɪɢɜɨɲаɩɤɨ ɋ.ɇ. Ɍɨɪɫɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɨɛɨɥɨɱɤɢ: ɫɩɪаɜɨɱ-
ɧɢɤ. – М.: ɂɡɞ-ɜɨ ɍȾɇ, 1991. – 287 ɫ. 

7. ɏɸɜёɧɟɧ Э., ɋɟɩɩɹɧɟɧ Ƀ. Мɢɪ Ʌɢɫɩа: ɜ 2 ɬ. Ɍ. 1: Вɜɟɞɟɧɢɟ 
ɜ ɹɡɵɤ Ʌɢɫɩ ɢ ɮɭɧɤɰɢɨɧаɥɶɧɨɟ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟ. Ɍ. 2: Мɟɬɨɞɵ ɢ ɫɢɫ-
ɬɟɦɵ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ: ɩɟɪ. ɫ ɮɢɧɫɤ. – М.: Мɢɪ, 1990. 

 



 385 
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ɏɚɥɭɟɜɚ ȼɟɪɚ ȼɥɚɞɢɫɥɚɜɨɜɧɚ,  

ɏɚɦɢɬɨɜɚ Ⱦɢɧɚɪɚ ȼɢɥɟɜɧɚ 

Кɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, Кɚɡɚɧɶ 

В ɫɬаɬɶɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɜɨɩɪɨɫ ɪɟаɥɢɡаɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ 
ɪɟɫɭɪɫа ɞɢɫɰɢɩɥɢɧɵ – ɪаɡɪаɛɨɬɤа ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа «ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜаɧɢɟ» ɧа ɨɫɧɨɜɟ ɦɨɞɭɥɶɧɨɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɞɢɧаɦɢɱɟɫɤɨɣ 
ɭɱɟɛɧɨɣ ɫɪɟɞɵ LMS Moodle.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɭɱɟɧɢɟ, ɞɢɫɬаɧɰɢɨɧɧɵɣ ɤɭɪɫ, ɢɧɠɟɧɟɪɧɨɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɬɪɟɯɦɟɪɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ. 
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The article deals with the implementation of the electronic educational resource of the 
discipline – the development of the distance course «Engineering Geometric Modeling», 
based on the modular object-oriented dynamic learning environment LMS Moodle.  

Keywords: E-learning, distance learning, engineering geometric modeling, three-
dimensional geometric models. 

 
 

Аɧаɥɢɡ ɧаɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɢ ɪаɡɪаɛɨɬɨɤ, ɨɫɭɳɟɫɬɜɥɟɧɧɵɯ ɡа 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɢ ɡа ɪɭɛɟɠɨɦ, ɩɨ ɩɪɨɛɥɟɦаɦ ɜɧɟɞɪɟɧɢɹ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪаɡɨɜаɧɢɟ ɩɨɤаɡаɥ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜ-
ɧɵɯ ɢ аɤɬɭаɥɶɧɵɯ ɜɨɩɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɪɟаɥɢɡаɰɢɹ ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. Ɉɫɧɨɜɨɣ ɞаɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɧ-
ɧɵɟ ɨɛɪаɡɨɜаɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ (ЭɈɊ), ɫɨɡɞаɧɢɟ ɤɨɬɨɪɵɯ ɞɥɹ ɤаɠɞɨɣ 
ɞɢɫɰɢɩɥɢɧɵ ɢɧɞɢɜɢɞɭаɥɶɧɨ ɢ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ [1]. 

ɇа ɩɪɟɞɵɞɭɳɢɯ ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɢɹɯ, ɧаɱɢɧаɹ ɫ 2014 ɩɨ 2016 ɝ., 
ɦɵ ɡаɬɪаɝɢɜаɥɢ ɜɨɩɪɨɫ ɪаɡɪаɛɨɬɤɢ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɨɜ ɝɪаɮɢɱɟɫɤɢɯ ɞɢɫ-
ɰɢɩɥɢɧ ɧа ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɞɟɥɢɥɢɫɶ ɫɜɨɢɦ 
ɨɩɵɬɨɦ ɢɯ ɫɨɡɞаɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. ɇа ɬɨɬ ɦɨɦɟɧɬ 
ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɤаɮɟɞɪɵ ɛɵɥɨ ɧɟɫɤɨɥɶɤɨ ɞɢɫɰɢɩɥɢɧ ɫ ɪаɡɥɢɱɧɵɦɢ ɧа-
ɡɜаɧɢɹɦɢ. Ɉɞɧаɤɨ ɦɵ, ɤаɤ ɢ ɦɧɨɝɢɟ ɭɱаɫɬɧɢɤɢ ɞаɧɧɵɯ ɢɧɬɟɪɧɟɬ-ɤɨɧɮɟ-
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ɪɟɧɰɢɣ, ɩɨɧɢɦаɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɧɟɢɡɛɟɠɧɨɫɬɶ ɫɨɡɞаɧɢɹ ɧɨɜɨɝɨ 
ɭɱɟɛɧɨɝɨ ɤɭɪɫа – ɧɟ ɩɪɨɫɬɨ ɩɨ ɧаɡɜаɧɢɸ, а ɫ ɤаɱɟɫɬɜɟɧɧɨ ɧɨɜɨɣ ɢɞɟɨɥɨ-
ɝɢɟɣ, ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ ɧа ɬɟɯɧɨɥɨɝɢɸ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ. ɇа ɫɟɝɨ-
ɞɧɹɲɧɢɣ ɞɟɧɶ ɨɫɧɨɜɨɣ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɩɪɨɢɡ-
ɜɨɞɫɬɜ ɹɜɥɹɸɬɫɹ ɬɪɟɯɦɟɪɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ ɫɬаɥɢ 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɜɢɞɨɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɍɫɢɥɢɹɦɢ ɡаɜɟɞɭɸɳɟɝɨ ɢ ɜɫɟɝɨ ɤɨɥɥɟɤɬɢɜа ɤаɮɟɞɪɵ ɫ 1 ɫɟɧɬɹɛɪɹ 
2016/2017 ɭɱɟɛɧɨɝɨ ɝɨɞа ɜ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɛɵɥа ɜɜɟɞɟɧа ɞɢɫɰɢɩɥɢɧа 
«ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ». 

Ⱦɢɫɰɢɩɥɢɧа ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬаɬ ɢɧɬɟɝɪаɰɢɢ ɬаɤɢɯ ɞɢɫ-
ɰɢɩɥɢɧ, ɤаɤ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ», «ɂɧɠɟɧɟɪɧаɹ ɢ ɤɨɦɩɶɸɬɟɪ-
ɧаɹ ɝɪаɮɢɤа», ɫɨ ɫɜɨɢɦɢ ɰɟɥɶɸ ɢ ɡаɞаɱаɦɢ. Ⱦаɧɧɵɣ ɟɞɢɧɵɣ ɰɟɥɨɫɬɧɵɣ 
ɤɭɪɫ ɨɪɢɟɧɬɢɪɨɜаɧ ɧа ɫɨɜɪɟɦɟɧɧɵɟ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɬɪɟɛɨɜаɧɢɹ ɜɵɫɨ-
ɤɨɬɟɯɧɨɥɨɝɢɱɧɨɝɨ ɛɵɫɬɪɨ ɪаɡɜɢɜаɸɳɟɝɨɫɹ ɩɪɨɢɡɜɨɞɫɬɜа, аɞаɩɬɢɪɨɜаɧ 
ɤ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɳɢɦɫɹ ɬɟɯɧɨɥɨɝɢɹɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɢ ɨɬɪаɠаɟɬ ɛаɡɨɜɵɟ ɬɪɟɛɨɜаɧɢɹ ɎȽɈɋ ВɈ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ [2]. 

Мɵ ɫɱɢɬаɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɧɨɜɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬ 
ɮɨɪɦɢɪɭɟɬ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ: 

♦ ɫɩɨɫɨɛɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɬɶ ɜ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞаɧɢɹ, ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ 
ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ – ɷɥɟɤɬɪɨɧɧɵɯ ɱɟɪɬɟɠɟɣ 
ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ; 

♦ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪаɜɢɥ ɨɮɨɪɦɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜа-
ɧɢɹɦɢ ȿɋКȾ; 

♦ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɡɞаɜаɬɶ 3D/2D ɷɥɟɤɬɪɨɧɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɦɨ-
ɞɟɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

В ɪаɦɤаɯ ɞɢɫɰɢɩɥɢɧɵ ɮɨɪɦɢɪɭɟɬɫɹ ɩɟɪɜɵɣ ɛаɡɨɜɵɣ ɭɪɨɜɟɧɶ ɝɟɨ-
ɦɟɬɪɨɦɨɞɟɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ, ɤɨɬɨɪаɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɨɛɪаɡɭɸɳɢɦ 
ɤɨɦɩɨɧɟɧɬɨɦ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɤɨɦɩɟɬɟɧɰɢɢ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧа ɨɫɧɨɜɟ ɦɨɞɭɥɶɧɨɣ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜаɧɧɨɣ 
ɞɢɧаɦɢɱɟɫɤɨɣ ɭɱɟɛɧɨɣ ɫɪɟɞɵ LMS Moodle, ɤɨɬɨɪаɹ ɫɭɳɟɫɬɜɭɟɬ ɜ ɧаɲɟɦ 
ɭɧɢɜɟɪɫɢɬɟɬɟ, ɦɵ ɧаɱаɥɢ ɪɟаɥɢɡаɰɢɸ ЭɈɊ ɞɢɫɰɢɩɥɢɧɵ – ɞɢɫɬаɧɰɢɨɧ-
ɧɵɣ ɤɭɪɫ «ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ». В ɞаɧɧɨɣ ɫɬа-
ɬɶɟ ɦɵ ɨɩɢɫɵɜаɟɦ ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа 
«ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ», ɤɨɬɨɪɵɟ ɧаɦ ɭɞаɥɨɫɶ 
ɪɟаɥɢɡɨɜаɬɶ ɜ ɩɟɪɜɨɦ ɫɟɦɟɫɬɪɟ 2016/2017 ɭɱɟɛɧɨɝɨ ɝɨɞа. Вɧɟɞɪɟɧɢɟ 
ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа ɩɨɡɜɨɥɢɥɨ ɡɧаɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪаɛɨɬɵ ɩɪɟɩɨɞаɜаɬɟɥɹ ɢ ɫɬɭɞɟɧɬɨɜ. 
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Ⱦɥɹ ɧаɱаɥа ɪаɛɨɬɵ ɫ ɞɢɫɬаɧɰɢɨɧɧɵɦ ɤɭɪɫɨɦ «ɂɧɠɟɧɟɪɧɨɟ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ» ɫɬɭɞɟɧɬаɦ ɧɟɨɛɯɨɞɢɦɨ ɡаɩɢɫаɬɶɫɹ ɧа ɞаɧ-
ɧɵɣ ɤɭɪɫ, ɫɬаɬɶ ɟɝɨ ɭɱаɫɬɧɢɤаɦɢ. Ɂаɩɢɫаɜɲɢɟɫɹ ɫɬɭɞɟɧɬɵ ɫɪаɡɭ ɢɦɟɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɡɧаɤɨɦɢɬɶɫɹ ɫɨ ɜɫɟɦ ɭɱɟɛɧɵɦ ɦаɬɟɪɢаɥɨɦ ɢ ɨɰɟɧɢɬɶ ɨɛɴ-
ɟɦ ɩɪɟɞɫɬɨɹɳɟɣ ɪаɛɨɬɵ. ɋɬɭɞɟɧɬɵ ɦɨɝɭɬ ɩɨɥɶɡɨɜаɬɶɫɹ ɦаɬɟɪɢаɥаɦɢ 
ɤɭɪɫа ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɢ ɧа ɥɸɛɨɦ ɝаɞɠɟɬɟ ɩɪɢ ɧаɥɢɱɢɢ ɂɧɬɟɪɧɟɬа, ɥɢɛɨ 
ɫɨɯɪаɧɢɬɶ ɢɯ ɧа ɫɜɨɟɦ ɤɨɦɩɶɸɬɟɪɟ, ɥɢɛɨ ɪаɫɩɟɱаɬаɬɶ ɞɥɹ ɭɞɨɛɫɬɜа (ɟɫɬɶ 
ɫɬɭɞɟɧɬɵ, ɤɨɬɨɪɵɟ ɥɭɱɲɟ ɜɨɫɩɪɢɧɢɦаɸɬ ɢɧɮɨɪɦаɰɢɸ ɧɟ ɫ ɦɨɧɢɬɨɪа 
ɤɨɦɩɶɸɬɟɪа, а ɫ ɛɭɦаɠɧɨɝɨ ɧɨɫɢɬɟɥɹ). Ɍаɤаɹ ɞɨɫɬɭɩɧɨɫɬɶ ɦаɬɟɪɢаɥɨɜ 
ɤɭɪɫа, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɜ ɥɸɛɨɣ ɩɨɫɥɟɞɨɜа-
ɬɟɥɶɧɨɫɬɢ ɢ ɜ ɢɧɞɢɜɢɞɭаɥɶɧɨɦ ɪɟɠɢɦɟ (ɤɨɧɟɱɧɨ, ɠɟɥаɬɟɥɶɧɨ ɩɪɢɞɟɪ-
ɠɢɜаɬɶɫɹ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ, ɡаɞаɧɧɨɣ ɩɪɟɩɨɞаɜаɬɟɥɟɦ) ɦɨɬɢɜɢɪɭɸɬ 
ɫɬɭɞɟɧɬа ɜɵɫɬɪаɢɜаɬɶ ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɫɜɨɸ ɨɛɪаɡɨɜаɬɟɥɶ-
ɧɭɸ ɬɪаɟɤɬɨɪɢɸ ɨɛɭɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɬɟɪɟɫаɦɢ, ɩɨɬɪɟɛɧɨɫɬɹɦɢ 
ɢ ɫɩɨɫɨɛɧɨɫɬɹɦɢ. 

Ваɠɧɵɦ ɦɨɦɟɧɬɨɦ ɜ ɪɟаɥɢɡаɰɢɢ ɧɨɜɨɣ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɟɬɫɹ ɫɨ-
ɬɪɭɞɧɢɱɟɫɬɜɨ ɧаɲɟɣ ɤаɮɟɞɪɵ ɫ ɜɟɞɭɳɢɦɢ ɦɢɪɨɜɵɦɢ ɤɨɦɩаɧɢɹɦɢ, ɨɞ-
ɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɤɨɦɩаɧɢɹ Autodesk. Пɪɟɞɨɫɬаɜɥɟɧɧɵɟ ɞɥɹ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа ɩɨɥɧɨɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɜɟɪɫɢɢ ɩɪɨɝɪаɦɦɧɵɯ ɩɪɨɞɭɤ-
ɬɨɜ ɷɬɨɣ ɤɨɦɩаɧɢɢ ɩɨɡɜɨɥɢɥɢ ɢ ɫɬɭɞɟɧɬаɦ, ɢ ɩɪɟɩɨɞаɜаɬɟɥɹɦ ɢɫɩɨɥɶɡɨ-
ɜаɬɶ ɫаɦɵɟ ɩɨɫɥɟɞɧɢɟ ɜɟɪɫɢɢ ɩɪɨɝɪаɦɦ ɜ ɨɛɥаɫɬɢ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɜɤɥɸɱаɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɛɟɫɩɥаɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡаɧɹɬɢɣ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɥаɫɫаɯ ɭɱɟɛɧɨɝɨ ɡаɜɟɞɟɧɢɹ 
ɢ ɭɫɬаɧɨɜɤɭ ɧа ɥɢɱɧɵɟ ɤɨɦɩɶɸɬɟɪɵ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɨɦ ɪаɡɞɟɥɟ 
ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа «ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ» 
ɦɵ ɩɨɦɟɫɬɢɥɢ ɩɨɲаɝɨɜɭɸ ɂɧɫɬɪɭɤɰɢɸ ɩɨ ɭɫɬаɧɨɜɤɟ ɩɪɨɝɪаɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬа ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɱɬɨ ɞаɥɨ ɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɤɨɧɫɬɪɭɤ-
ɬɨɪɫɤɢɟ ɞɨɤɭɦɟɧɬɵ ɞɨɦа, а ɡаɬɟɦ ɩɪɨɞɨɥɠаɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɟ ɧа ɡаɧɹɬɢɢ 
ɢ ɧаɨɛɨɪɨɬ.  

Ɋаɡɪаɛɨɬɤа ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɭɪɫа ɨɫɭɳɟɫɬɜɥɹɥаɫɶ ɩɨ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɢɧɰɢɩɭ, ɩɨɫɤɨɥɶɤɭ ɭɱɟɛɧɵɣ ɦаɬɟɪɢаɥ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, 
ɩɪɟɞɩɨɥаɝаɸɳɭɸ ɦɟɬɨɞɢɱɟɫɤɢ ɢ ɫɨɞɟɪɠаɬɟɥɶɧɨ ɨɛɨɫɧɨɜаɧɧɨɟ ɞɟɥɟɧɢɟ 
ɤɭɪɫа ɧа ɫаɦɨɫɬɨɹɬɟɥɶɧɵɟ ɪаɡɞɟɥɵ. Эɥɟɤɬɪɨɧɧаɹ ɮɨɪɦа ɭɱɟɛɧɨ-ɦɟɬɨ-
ɞɢɱɟɫɤɢɯ ɦаɬɟɪɢаɥɨɜ (ɭɱɟɛɧɵɟ ɩɥаɧɵ, ɪаɛɨɱɢɟ ɩɪɨɝɪаɦɦɵ, ɭɱɟɛɧɵɟ ɩɨ-
ɫɨɛɢɹ, ɤɨɧɫɩɟɤɬɵ ɥɟɤɰɢɣ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤаɡаɧɢɹ ɤ ɥаɛɨɪаɬɨɪɧɵɦ 
ɢ ɩɪаɤɬɢɱɟɫɤɢɦ ɡаɧɹɬɢɹɦ, ɪɟɤɨɦɟɧɞаɰɢɢ ɢ ɬ.ɩ.) ɩɨɡɜɨɥɹɟɬ ɫɬɭɞɟɧɬаɦ 
ɢɦɟɬɶ ɬаɤɭɸ ɢɧɮɨɪɦаɰɢɨɧɧɭɸ ɫɪɟɞɭ, ɤɨɬɨɪаɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜ ɩɨɥɧɨɣ 
ɦɟɪɟ ɨɪɝаɧɢɡаɰɢɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪаɛɨɬɵ ɩɨ ɭɫɜɨɟɧɢɸ ɭɱɟɛɧɨɣ ɞɢɫ-
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ɰɢɩɥɢɧɵ. ɋɨɡɞаɧɧɵɣ ɤɭɪɫ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɥɟɤɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɩɪɟɩɨɞаɜаɬɟɥɹ. Вɟɫɶ ɥɟɤɰɢɨɧɧɵɣ ɦаɬɟɪɢаɥ 
ɩɪɟɞɫɬаɜɥɟɧ ɜ ɜɢɞɟ ɩɪɟɡɟɧɬаɰɢɣ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧаɝɥɹɞɧɨɝɨ ɦа-
ɬɟɪɢаɥа, ɢɥɥɸɫɬɪаɰɢɣ ɢ ɪɢɫɭɧɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬаɜɢɬɶ ɜɟɫɶ ɨɛɴ-
ɟɦ ɦаɬɟɪɢаɥа ɛɨɥɟɟ ɞɨɫɬɭɩɧɨ ɢ ɩɨɧɹɬɧɨ. В ɤɨɧɰɟ ɤаɠɞɨɣ ɥɟɤɰɢɢ ɫɨɞɟɪ-
ɠаɬɫɹ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɞɥɹ ɫаɦɨɩɪɨɜɟɪɤɢ. Пɨɫɤɨɥɶɤɭ ɥɟɤɰɢɨɧɧɵɣ 
ɦаɬɟɪɢаɥ ɫɬɭɞɟɧɬаɦ ɭɠɟ ɢɡɜɟɫɬɟɧ ɢ ɛɨɥɶɲɢɧɫɬɜɨɦ ɡаɪаɧɟɟ ɩɪɨɪаɛɨɬаɧ, ɬɨ 
ɧɟ ɬɪаɬɢɬɫɹ ɜɪɟɦɹ ɧа ɡаɩɢɫɶ ɩɨɞ ɞɢɤɬɨɜɤɭ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪаɫ-
ɫɦаɬɪɢɜаɬɶ ɜɨɡɧɢɤɲɢɟ ɜ ɯɨɞɟ ɩɪɟɞɜаɪɢɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɥɟɤɰɢɢ ɜɨɩɪɨɫɵ. 
В ɫɜɹɡɢ ɫ ɷɬɢɦ ɥɟɤɰɢɢ ɩɪɨɯɨɞɹɬ ɜ ɢɧɬɟɪаɤɬɢɜɧɨɣ ɮɨɪɦɟ. 

ɏɨɪɨɲɨ ɢɥɥɸɫɬɪɢɪɨɜаɧɧɵɟ ɭɱɟɛɧɵɟ ɦаɬɟɪɢаɥɵ ɞɥɹ ɥаɛɨɪаɬɨɪ-
ɧɵɯ, ɩɪаɤɬɢɱɟɫɤɢɯ, ɫаɦɨɫɬɨɹɬɟɥɶɧɵɯ ɪаɛɨɬ ɞаɸɬ ɨɝɪɨɦɧɭɸ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɜɢɡɭаɥɢɡаɰɢɢ ɫɨɞɟɪɠаɧɢɹ ɞɢɫɰɢɩɥɢɧɵ [3]. 

В ɪаɡɞɟɥɟ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа «Ɉɰɟɧɨɱɧɨ-ɞɢаɝɧɨɫɬɢɱɟɫɤɢɟ 
ɫɪɟɞɫɬɜа» ɩɨ ɤаɠɞɨɦɭ ɭɱɟɛɧɨɦɭ ɦɨɞɭɥɸ ɦɵ ɩɪɟɞɭɫɦɨɬɪɟɥɢ ɷɥɟɦɟɧɬ 
ɤɭɪɫа «Ɂаɞаɧɢɟ», ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɢɤɪɟɩɥɹɬɶ ɜɵɩɨɥɧɟɧɧɵɟ ɤɨɧɫɬ-
ɪɭɤɬɨɪɫɤɢɟ ɞɨɤɭɦɟɧɬɵ ɜ ɜɢɞɟ ɮаɣɥɨɜ. Вɵɩɨɥɧɟɧɧɭɸ ɪаɛɨɬɭ ɫɬɭɞɟɧɬ 
ɩɪɢɫɵɥаɟɬ ɧа ɩɪɨɜɟɪɤɭ ɩɪɟɩɨɞаɜаɬɟɥɸ, ɤɨɬɨɪɵɣ ɜɵɫɬаɜɥɹɟɬ ɨɰɟɧɤɭ, ɥɢ-
ɛɨ ɩɢɲɟɬ ɫɜɨɢ ɡаɦɟɱаɧɢɹ, ɞаɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬɭ ɞɨɪаɛɨɬаɬɶ ɟɟ 
ɢ ɩɪɢɫɥаɬɶ ɫɧɨɜа. Вɵɩɨɥɧɟɧɧɵɟ ɜ ɨɤɨɧɱаɬɟɥɶɧɨɦ ɜаɪɢаɧɬɟ ɪаɛɨɬɵ ɫ 
ɩɪɨɫɬаɜɥɟɧɧɨɣ ɨɰɟɧɤɨɣ ɯɪаɧɹɬɫɹ ɜ ɞаɧɧɨɦ ɷɥɟɦɟɧɬɟ ɤɭɪɫа, ɱɬɨ ɬаɤɠɟ 
ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɯɪаɧɟɧɢɹ ɝɨɬɨɜɵɯ ɫɬɭɞɟɧɱɟɫɤɢɯ ɪаɛɨɬ. Ⱦɥɹ 
ɯɪаɧɟɧɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɜɢɞɟ ɮаɣɥɨɜ ɫɬɭ-
ɞɟɧɬɵ ɬаɤ ɠɟ ɢɫɩɨɥɶɡɭɸɬ ɨɛɥаɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. Эɬɨ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭ-
ɱɢɬɶ ɞɨɫɬɭɩ ɤ ɯɪаɧɹɳɢɦɫɹ ɜ «Ɉɛɥаɤɟ» ɮаɣɥаɦ ɛɟɡ ɩɨɫɬɨɹɧɧɨɣ ɩɪɢɜɹ-
ɡаɧɧɨɫɬɢ ɤ ɨɞɧɨɦɭ ɪаɛɨɱɟɦɭ ɦɟɫɬɭ, а ɬаɤɠɟ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɯɪаɧɟɧɢɹ 
ɮаɣɥɨɜ ɧа ɭɱɟɛɧɵɯ ɤɨɦɩɶɸɬɟɪаɯ ɢ ɨɬɤаɡаɬɶɫɹ ɨɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ USB-
ɮɥɟɲ-ɧаɤɨɩɢɬɟɥɟɣ.  

В ɞаɧɧɨɦ ɪаɡɞɟɥɟ ɦɵ ɬаɤɠɟ ɪаɡɦɟɫɬɢɥɢ ɷɥɟɦɟɧɬ «Ɍɟɫɬ» ɤ ɤаɠɞɨɦɭ 
ɭɱɟɛɧɨɦɭ ɦɨɞɭɥɸ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜɨɩɪɨɫɵ ɩɨ ɤɨɧɤɪɟɬɧɨɦɭ ɪаɡɞɟɥɭ 
ɢɡ «Ȼаɧɤа ɜɨɩɪɨɫɨɜ» ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа. ɋɬɭɞɟɧɬɵ ɧа ɜɫɟɦ ɩɪɨɬɹ-
ɠɟɧɢɢ ɦɨɞɭɥɹ ɦɨɝɭɬ ɬɟɫɬɢɪɨɜаɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɪаɡ ɢ ɬɪɟɧɢɪɨɜаɬɶɫɹ ɜ ɪɟ-
ɲɟɧɢɢ ɜɫɟɯ ɬɟɫɬɨɜ, ɱɬɨ ɧɟ ɨɰɟɧɢɜаɟɬɫɹ ɩɪɟɩɨɞаɜаɬɟɥɟɦ. Эɬɨ ɞаɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɪɟɩɨɞаɜаɬɟɥɸ ɭɫɬаɧɨɜɢɬɶ аɤɬɢɜɧɨɫɬɶ ɢ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɪɟ-
ɡɭɥɶɬаɬɢɜɧɨɫɬɶ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɭɞɟɧɬа ɜ ɨɫɜɨɟɧɢɢ ɭɱɟɛɧɨɝɨ ɦаɬɟɪɢаɥа. 

Пɪɢ ɫɨɡɞаɧɢɢ «Ȼаɧɤа ɜɨɩɪɨɫɨɜ» ɞɥɹ ɬɟɫɬɢɪɨɜаɧɢɹ ɦɵ ɪаɡɛɢɥɢ ɢɯ ɧа 
ɤаɬɟɝɨɪɢɢ ɩɨ ɬɟɦаɦ ɤɭɪɫа. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɩɨɞаɜаɬɟɥɸ ɫɨɡɞаɜаɬɶ ɡа ɧɟ-
ɫɤɨɥɶɤɨ ɦɢɧɭɬ ɞɨ ɧаɱаɥа ɡаɧɹɬɢɹ ɧɨɜɵɣ ɩɪɨɜɟɪɨɱɧɵɣ ɬɟɫɬ, ɧаɩɨɥɧɹɹ ɟɝɨ 
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ɜɨɩɪɨɫаɦɢ ɢɡ ɪаɡɧɵɯ ɤаɬɟɝɨɪɢɣ, ɢ ɩɪɨɜɨɞɢɬɶ ɬɟɫɬɢɪɨɜаɧɢɟ ɩɨ ɥɸɛɨɣ ɧɟ-
ɛɨɥɶɲɨɣ ɬɟɦɟ ɢɥɢ ɦɨɞɭɥɸ ɧа ɨɞɧɨɦ ɢɡ ɡаɧɹɬɢɣ. Пɨ ɜɫɟɦ ɨɰɟɧɢɜаɟɦɵɦ 
ɷɥɟɦɟɧɬаɦ ɤɭɪɫа (ɬɟɫɬɢɪɨɜаɧɢɟ ɢ ɡаɞаɧɢɟ) ɫɬɭɞɟɧɬɵ ɩɨɥɭɱаɸɬ ɛаɥɥɵ. 
В ɤɨɧɰɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬɵ ɩɪɨɯɨɞɹɬ «ɂɬɨɝɨɜɨɟ ɬɟɫɬɢɪɨɜа-
ɧɢɟ», ɜɵɩɨɥɧɹɸɬ ɡаɱɟɬɧɭɸ ɪаɛɨɬɭ ɢ ɩɨɥɭɱаɸɬ ɡаɱɟɬ ɫ ɨɰɟɧɤɨɣ. 

ɂɡɥɨɠɟɧɧɨɟ ɹɜɥɹɟɬɫɹ ɱаɫɬɶɸ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪ-
ɫа, ɤɨɬɨɪɭɸ ɦɵ ɪɟаɥɢɡɨɜаɥɢ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɫɟɦɟɫɬɪа 2016/2017 
ɭɱɟɛɧɨɝɨ ɝɨɞа. В ɯɨɞɟ ɪаɛɨɬɵ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɢɞɟɢ ɩɨ ɷɮɮɟɤɬɢɜɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜаɧɢɸ ɷɥɟɦɟɧɬɨɜ ɞɢɫɬаɧɰɢɨɧɧɨɝɨ ɤɭɪɫа, ɤɨɬɨɪɵɟ ɦɵ ɭɠɟ ɧа-
ɱаɥɢ ɪɟаɥɢɡɨɜɵɜаɬɶ. Ⱦɢɫɬаɧɰɢɨɧɧɵɣ ɤɭɪɫ «ɂɧɠɟɧɟɪɧɨɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜаɧɢɟ» ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɫɬɭɞɟɧɬɭ ɞɨɫɬɭɩɧɨɫɬɶ ɜ ɩɨɥɭɱɟɧɢɢ 
ɥɸɛɨɣ ɢɧɮɨɪɦаɰɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ, ɩɪаɤɬɢɱɟɫɤɨɝɨ ɢ ɫɩɪаɜɨɱɧɨɝɨ ɯа-
ɪаɤɬɟɪа, ɞаɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬаɦ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɜɨɢɬɶ ɬɟɯɧɨɥɨ-
ɝɢɸ ɫɨɡɞаɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɱɬɨ ɜ ɞаɥɶ-
ɧɟɣɲɟɦ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɷɮɮɟɤɬɢɜɧɨɦɭ ɮɨɪɦɢɪɨɜаɧɢɸ ɩɪɨɟɤɬɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɜɵɩɭɫɤɧɢɤа ɧаɲɟɝɨ ɭɧɢɜɟɪɫɢɬɟɬа. 
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ɜɵ: ɫɛ. ɬɪ. ɦɟɠɞɭɧаɪ. ɧаɭɱ.-ɩɪаɤɬ. ɤɨɧɮ. – Ȼɪɟɫɬ, 2015. – ɋ. 61–63. 
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ɋȿɄɐИə «ɉɈȾȽɈɌɈȼɄА ɋɉȿɐИАɅИɋɌɈȼ,  
ɌȿɈɊИə И ɉɊАɄɌИɄА ɊАɁȼИɌИə  
ɋɈȼɊȿɆȿɇɇɈȽɈ ȾИɁАɃɇА» 

 
 

Ɉ ɎɈɊɆИɊɈȼАɇИИ ɉɊɈɎȿɋɋИɈɇАɅɖɇɕɏ ɄɈɆɉȿɌȿɇɐИɃ 

ɉɊɈɆɕɒɅȿɇɇɈȽɈ ȾИɁАɃɇА ɋɌɍȾȿɇɌɈȼ ȼɍɁА 

ȼɚɪɭɲɤɢɧ ȼɥɚɞɢɦɢɪ ɉɟɬɪɨɜɢɱ 

ɉɟɪɦɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ  

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ 

Ɉɩɪɟɞɟɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɧɢɰɢаɬɢɜɧɵɟ ɩɪɢɨɪɢɬɟɬɵ ɦɨɞɟɪɧɢɡаɰɢɢ ɷɤɨɧɨ-
ɦɢɤɢ ɢ ɢɧɧɨɜаɰɢɨɧɧɨɝɨ ɪаɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɞɨ 2035 ɝ. ɜ ɬɟɯɧɨɥɨɝɢɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɪɨ-
ɮɟɫɫɢɨɧаɥɶɧɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɞɢɡаɣɧа ɜɭɡа.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɞɨɤɥаɞ Аɝɟɧɬɫɬɜа ɫɬɪаɬɟɝɢɱɟɫɤɢɯ ɢɧɢɰɢаɬɢɜ, ɦаɬɪɢɰа ɬɟɯɧɨ-
ɥɨɝɢɣ, ɞɨɪɨɠɧаɹ ɤаɪɬа, ɫɯɟɦа, Ȼɨɥɨɧɫɤɢɣ ɩɪɨɰɟɫɫ, ɲɤɨɥа ɞɢɡаɣɧа «Ȼаɭɯаɭɫ», ɭɧɢɜɟɪ-
ɫɢɬɟɬ Ааɥɬɨ, ɫɟɬɟɜаɹ ɮɨɪɦа ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа. 
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ɇа ɡаɫɟɞаɧɢɢ Пɪɟɡɢɞɢɭɦа ɋɨɜɟɬа ɩɪɢ Пɪɟɡɢɞɟɧɬɟ ɊɎ 9 ɢɸɧɹ 2015 ɝ. 
ɜ ɞɨɤɥаɞɟ Аɝɟɧɬɫɬɜа ɫɬɪаɬɟɝɢɱɟɫɤɢɯ ɢɧɢɰɢаɬɢɜ ɨɩɪɟɞɟɥɟɧɵ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɟ ɢɧɢɰɢаɬɢɜɧɵɟ ɩɪɢɨɪɢɬɟɬɵ ɞɨ 2035 ɝ. ɩɨ ɦɨɞɟɪɧɢɡаɰɢɢ ɷɤɨɧɨɦɢ-
ɤɢ ɢ ɢɧɧɨɜаɰɢɨɧɧɨɦɭ ɪаɡɜɢɬɢɸ Ɋɨɫɫɢɢ. Ɉɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪаɡɜɢɬɢɟɦ 
ɨɬɪаɫɥɟɣ ɧɨɜɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɤɥаɞа ɜ ɭɧɢɜɟɪɫɢɬɟɬаɯ, ɢɫɫɥɟɞɨɜа-
ɬɟɥɶɫɤɢɯ ɰɟɧɬɪаɯ, ɊАɇ, ɤɪɭɩɧɵɯ ɞɟɥɨɜɵɯ ɨɛɴɟɞɢɧɟɧɢɹɯ ɩɨ ɤɪɢɬɟɪɢɹɦ-
ɬɪɟɛɨɜаɧɢɹɦ ɪɵɧɤа, ɫɜɹɡаɧɧɵɯ ɫ ɦɢɪɨɭɫɬɪɨɣɫɬɜɨɦ: ɝɥɨɛаɥɢɡаɰɢɟɣ ɦаɫ-
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ɲɬаɛа ɪɵɧɤа; ɫɮɨɪɦɢɪɨɜаɧɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬаɧɞаɪɬа ɪɵɧɤа; 
ɨɩɢɫаɧɢɟɦ ɢɡɦɟɧɹɸɳɢɯɫɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɥɸɞɟɣ; ɨɪɢɟɧɬɢɪɨɜаɧɧɨɫɬɶɸ ɧа 
ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ; ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɟɦ ɫɟɬɟɜɨɝɨ ɭɩɪаɜɥɟɧɢɹ ɪɵɧɤа; 
ɮɨɪɦɢɪɨɜаɧɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛаɡɨɜɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɛɟɡɨɩаɫɧɨɫɬɢ ɪɵɧ-
ɤа; ɤɨɧɤɭɪɟɧɰɢɟɣ ɧа ɪɵɧɤɟ ɢ ɜɵɫɨɤɨɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜа. 

Ɉɩɪɟɞɟɥɟɧа ɨɫɧɨɜɧаɹ ɦаɬɪɢɰа ɫɬɪаɬɟɝɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ: ɰɢɮɪɨ-
ɜɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɧɨɜɵɟ ɦаɬɟɪɢаɥɵ, аɞɞɢɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɜаɧɬɨ-
ɜɵɟ ɤɨɦɦɭɧɢɤаɰɢɢ, ɫɟɧɫɨɪɢɤа, ɦɟɯаɛɢɨɬɪɨɧɢɤа, ɛɢɨɧɢɤа, ɝɟɧɨɦɢɤа 
ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɛɢɨɥɨɝɢɢ, ɧɟɣɪɨɬɟɯɧɨɥɨɝɢɹ, ɢɧɮɨɪɦаɰɢɨɧɧаɹ ɬɟɯɧɨɥɨ-
ɝɢɹ ɨɛɪаɛɨɬɤɢ ɞаɧɧɵɯ, ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ ɫɢɫɬɟɦ ɭɩɪаɜɥɟɧɢɹ, 
ɧɨɜɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɢ ɷɥɟɦɟɧɬɧаɹ ɛаɡа. 

Ƚɨɫɭɞаɪɫɬɜɟɧɧɵɦ ɢɧɫɬɢɬɭɬаɦ, ɢɧɫɬɢɬɭɬаɦ ɪаɡɜɢɬɢɹ, ɩɪɨɮɟɫɫɢɨ-
ɧаɥɶɧɵɦ ɢ ɩɪɟɞɩɪɢɧɢɦаɬɟɥɶɫɤɢɦ ɫɨɨɛɳɟɫɬɜаɦ, ɰɟɧɬɪаɦ ɞɟɬɫɤɨɝɨ ɪаɡ-
ɜɢɬɢɹ, ɢɧɫɬɢɬɭɬаɦ ɨɛɳɟɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɢ ɤɨɦɦɭɧɢɤаɰɢɣ ɩɪɟɞɩɢ-
ɫаɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɢɧɮɪаɫɬɪɭɤɬɭɪɭ ɫ ɪɟɫɭɪɫаɦɢ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɞɨ 
2018 ɝ. ɞɨɪɨɠɧɵɯ ɤаɪɬ (ȾК) ɷɤɨɫɢɫɬɟɦɵ ɪɵɧɤа ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ [1]. 

Мɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪаɡɨɜаɧɢɹ ɢ ɧаɭɤɢ ɊɎ ɜ ɞɨɤɥаɞɟ ɦɢɧɢɫɬɪа ɨɛɪа-
ɡɨɜаɧɢɹ ɢ ɧаɭɤɢ ɊɎ Ⱦ.В. Ʌɢɜаɧɨɜа «Ɉ ɪаɡɪаɛɨɬɤɟ ɢ ɪɟаɥɢɡаɰɢɢ ɧаɰɢɨ-
ɧаɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɢɰɢаɬɢɜɵ» ɨɩɪɟɞɟɥɢɥɨ ɷɬаɩɵ ɢ ɫɨɞɟɪɠаɧɢɟ 
ɪɟаɥɢɡаɰɢɢ ɞɨɪɨɠɧɵɯ ɤаɪɬ (ɞаɥɟɟ – ȾК): 1-ɣ ɷɬаɩ – ɡаɹɜɥɟɧɢɟ ɨ ɪɟаɥɢ-
ɡаɰɢɢ ɢɧɢɰɢаɬɢɜɵ; 2-ɣ ɷɬаɩ – ɮɨɪɫаɣɬ ɢ ɪаɡɪаɛɨɬɤа ȾК; 3-ɣ ɷɬаɩ – ɫɨ-
ɝɥаɫɨɜаɧɢɟ, ɷɤɫɩɟɪɬɢɡа ɢ ɭɬɜɟɪɠɞɟɧɢɟ ȾК; 4-ɣ ɷɬаɩ – ɪɟаɥɢɡаɰɢɹ ȾК;  
5-ɣ ɷɬаɩ – ɜɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɢ/ɢɥɢ ɪаɡɪаɛɨɬɤа ɧɨɜɵɯ ȾК. Ɉɩɪɟɞɟɥɟɧɵ 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɭɱаɫɬɧɢɤɢ ɇɌɂ, ɢɯ ɪɨɥɶ ɢ ɮɭɧɤɰɢɢ. [2] 

Ɂаɩɪɨɫ ɧа ɮɭɧɞаɦɟɧɬаɥɶɧɵɟ ɢ ɩɪɢɤɥаɞɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨ 2035 ɝ. 
Ɋɨɫɫɢɢ ɫɨɝɥаɫɭɟɬɫɹ ɫ ɛаɡɨɣ ɛɨɥɟɟ ɱɟɦ 300 ɫɬɪаɧ-ɭɱаɫɬɧɢɤɨɜ ɟɜɪɨɩɟɣ-
ɫɤɢɯ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡаɜɟɞɟɧɢɣ ɜ ɝ. ɋаɥаɦаɧɤɟ 29–30 ɦаɪɬа 2001 ɝ. ɩɪɢ 
ɩɨɞɝɨɬɨɜɤɟ ɩɪаɠɫɤɨɣ ɜɫɬɪɟɱɢ ɦɢɧɢɫɬɪɨɜ ɜɵɫɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜ ɫɬɪа-
ɧаɯ, ɜɨɜɥɟɱɟɧɧɵɯ ɜ Ȼɨɥɨɧɫɤɢɣ ɩɪɨɰɟɫɫ. В ɱаɫɬɧɨɫɬɢ, ɪаɡɜɢɜаɬɶ ɢ ɛаɡɢ-
ɪɨɜаɬɶ ɜɵɫɲɟɟ ɨɛɪаɡɨɜаɧɢɟ ɧа ɨɫɧɨɜɟ ɧаɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ [3]. 

Ɉɞɧаɤɨ ɩɨ ɢɬɨɝаɦ ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɨɟɤɬɨɜ ɮɭɧɞаɦɟɧɬаɥɶɧɵɯ ɧа-
ɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɜ ɧаɭɱɧɵɯ ɨɪɝаɧɢɡаɰɢɹɯ Ɋɨɫɫɢɢ ɜ 2016–2018 ɝɝ. 
ɨɬɫɭɬɫɬɜɭɸɬ ɤаɤɢɟ-ɥɢɛɨ ɎɂɈ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɪɨɟɤɬɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ 
ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɨɪɝаɧɢɡаɰɢɣ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɎȽɈɋ ВɈ 54.04.01 
«Ⱦɢɡаɣɧ ɩɪɨɝɪаɦɦɵ ɦаɝɢɫɬɪаɬɭɪɵ» [4]. 

В ɎȽɈɋ ВɈ 54.04.01 «Ⱦɢɡаɣɧ ɦаɝɢɫɬɪаɬɭɪɵ» ɭɤаɡаɧɵ ɫɮɨɪɦɢɪɨ-
ɜаɧɧɵɟ ɨɛɳɟɤɭɥɶɬɭɪɧɵɟ, ɨɛɳɟɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ 
ɤɨɦɩɟɬɟɧɰɢɢ ɜɵɩɭɫɤɧɢɤа ɢ ɬɪɟɛɨɜаɧɢɹ ɤ ɫɬɪɭɤɬɭɪɟ ɩɪɨɝɪаɦɦɵ ɩɨ 3 ɛɥɨ-
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ɤаɦ. В ɱаɫɬɧɨɫɬɢ, ɤɨ 2-ɦɭ ɛɥɨɤɭ ɨɬɧɨɫɢɬɫɹ ɩɪаɤɬɢɤа, ɜ ɬɨɦ ɱɢɫɥɟ ɧаɭɱ-
ɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤаɹ ɪаɛɨɬа (ɞаɥɟɟ: ɇɂɊ) ɫ 48–51 ɡаɱɟɬɧɵɦɢ ɟɞɢɧɢɰа-
ɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢɫɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɭɱɟɛɧɵɦ ɡаɜɟɞɟɧɢɟɦ, ɧɨ ɨɛɹɡа-
ɬɟɥɶɧаɹ ɞɥɹ ɨɫɜɨɟɧɢɹ ɨɛɭɱаɸɳɢɦɢɫɹ [5]. 

Ɉɫɧɨɜɨɣ ɭɱɟɛɧɨɝɨ ɡаɜɟɞɟɧɢɹ «Ȼаɭɯаɭɫ» ɛɵɥа ɨɪɢɟɧɬаɰɢɹ ɧа ɟɞɢɧ-
ɫɬɜɨ ɧаɭɤɢ ɢ ɬɟɯɧɢɤɢ ɜ ɢɡɨɛɪаɡɢɬɟɥɶɧɨɦ ɢɫɤɭɫɫɬɜɟ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜа [6]. Эɬɨ ɟɞɢɧɟɧɢɟ ɢɫɩɨɥɶɡɨɜаɥɨɫɶ ɜ ɲɤɨɥаɯ ɨɛɭɱɟɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɞɢɡаɣɧɭ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɧаɲɢ ɞɧɢ. 

Ⱦɥɹ ɩɪɢɦɟɪа, ɜ 2010 ɝ. ɜ ɪаɣɨɧɟ ɝ. ɏɟɥɶɫɢɧɤɢ ɫɨɡɞаɧ ɭɧɢɜɟɪɫɢ-
ɬɟɬ Ааɥɬɨ, ɨɛɴɟɞɢɧɢɜɲɢɣ ɬɪɢ ɜɭɡа – ɭɧɢɜɟɪɫɢɬɟɬ ɢɫɤɭɫɫɬɜа ɢ ɞɢɡаɣ-
ɧа, ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɜɭɡɵ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢɧɰɢɩɵ 
ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа «Ȼаɭɯаɭɫ» ɧа ɫɨɜɪɟɦɟɧɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɦ ɭɪɨɜɧɟ [7].  

В ɩɢɫɶɦɟ МɈɇ ɊɎ ɨɬ 28.08.2015 ɝ. № АК-2563/05 ɜɨ ɢɫɩɨɥɧɟɧɢɟ 
ɩɨɪɭɱɟɧɢɹ Пɪаɜɢɬɟɥɶɫɬɜа ɊɎ ɩɨ ɪɟаɥɢɡаɰɢɢ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧаɰɢɨɧаɥɶ-
ɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɞɟɦɨɝɪаɮɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɟ ɨɬ 20.05.2014 ɝ. № 38 ɢ ɫ ɰɟ-
ɥɶɸ ɩɨɜɵɲɟɧɢɹ ɤаɱɟɫɬɜа ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа ɧаɩɪаɜɥɟɧɵ «Мɟ-
ɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞаɰɢɢ» ɩɨ ɨɪɝаɧɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа 
ɩɪɢ ɫɟɬɟɜɵɯ ɮɨɪɦаɯ ɪɟаɥɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɩɪɨɝɪаɦɦ. 

Пɭɧɤɬ 1. Пɨɞ ɫɟɬɟɜɨɣ ɮɨɪɦɨɣ ɪɟаɥɢɡаɰɢɢ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɩɪɨɝɪаɦɦ 
(ɞаɥɟɟ – ɫɟɬɟɜаɹ ɮɨɪɦа) ɩɨɧɢɦаɟɬɫɹ ɨɪɝаɧɢɡаɰɢɹ ɨɛɭɱɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢ-
ɟɦ ɪɟɫɭɪɫɨɜ ɧɟɫɤɨɥɶɤɢɯ ɨɪɝаɧɢɡаɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɨɛɪаɡɨɜаɬɟɥɶɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɧɨɫɬɪаɧɧɵɯ, а ɬаɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɟɦ ɪɟɫɭɪɫɨɜ ɢɧɵɯ ɨɪɝаɧɢɡаɰɢɣ. 

ɋɟɬɟɜаɹ ɮɨɪɦа ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡаɬɟɥɶɧɨɣ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɪаɡɨɜа-
ɬɟɥɶɧɨɣ ɨɪɝаɧɢɡаɰɢɟɣ ɬɨɥɶɤɨ ɜ ɬɟɯ ɫɥɭɱаɹɯ, ɤɨɝɞа ɷɬɨ ɬɪɟɛɭɟɬɫɹ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɢ ɹɜɥɹɟɬɫɹ 
ɰɟɥɟɫɨɨɛɪаɡɧɵɦ. Пɪɢ ɷɬɨɦ ɨɛɪаɡɨɜаɬɟɥɶɧɵɟ ɩɪɨɝɪаɦɦɵ, ɪɟаɥɢɡɭɟɦɵɟ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɟɬɟɜɨɣ ɮɨɪɦɵ, ɨɛɥаɞаɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ [8]. ɍɤа-
ɡаɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜа ɫɟɬɟɜɨɣ ɮɨɪɦɵ ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟ ɬɪɟɛɨɜа-
ɧɢɹ ɤаɱɟɫɬɜа ɨɛɪаɡɨɜаɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɡаɤаɡɱɢɤɨɜ ɮɟɞɟ-
ɪаɥɶɧɵɯ ɨɛɪаɡɨɜаɧɢɣ, ɨɤɪɭɝɨɜ ɜ ɊɎ. 

16.03.2017 ɝ. ɩɪɟɡɢɞɟɧɬ ɇаɰɢɨɧаɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɰɟɧɬɪа 
«Кɭɪɱаɬɨɜɫɤɢɣ ɢɧɫɬɢɬɭɬ» Мɢɯаɢɥ Кɨɜаɥɶɱɭɤ ɪаɫɫɤаɡаɥ ɬаɤɠɟ ɨ ɤɨɧɜɟɪ-
ɝɟɧɰɢɢ ɮɢɡɢɤɨ-ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɢ ɝɭɦаɧɢɬаɪɧɵɯ ɧаɭɤ. Вɧɭɬɪɟɧɧɢɟ ɡаɤɨ-
ɧɨɦɟɪɧɨɫɬɢ ɪаɡɜɢɬɢɹ ɨɛɳɟɫɬɜа ɩɪɢɜɟɥɢ ɧɟ ɤ ɪаɡɞɟɥɟɧɢɸ ɜɨɡɧɢɤɲɢɯ 
ɬɪаɧɫɝɪаɧɢɱɧɵɯ ɞɢɫɰɢɩɥɢɧ, а ɤ ɢɯ ɧɨɜɨɦɭ ɫɥɢɹɧɢɸ [9]. 
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ɍɤаɡаɧɧɵɟ ɫɬɪаɬɟɝɢɱɟɫɤɢɟ ɢɧɢɰɢаɬɢɜɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɧɢɰɢа-
ɬɢɜɧɵɯ ɩɪɢɨɪɢɬɟɬɨɜ Ɋɨɫɫɢɢ ɞɨ 2035 ɝ. ɩɨ ɦɨɞɟɪɧɢɡаɰɢɢ ɷɤɨɧɨɦɢɤɢ 
ɢ ɢɧɧɨɜаɰɢɨɧɧɨɦɭ ɪаɡɜɢɬɢɸ ɬɪɟɛɭɸɬ, ɧа ɦɨɣ ɜɡɝɥɹɞ, ɩɟɪɟɮɨɪɦаɬɢɪɨɜа-
ɧɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɞɢɡаɣɧа. Цɟɥɶ – ɩɨɜɵɫɢɬɶ ɤаɱɟɫɬɜɨ ɜɵɫ-
ɲɟɝɨ ɨɛɪаɡɨɜаɧɢɹ ɜɵɩɭɫɤɧɢɤɨɜ ɧа ɨɫɧɨɜɟ ɧаɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɨɬ ɩɨ-
ɬɟɧɰɢаɥɶɧɵɯ ɡаɤаɡɱɢɤɨɜ. 
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В ɫɬаɬɶɟ ɨɩɢɫɵɜаɸɬɫɹ ɫɢɫɬɟɦаɬɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤаɸɳɢɟ ɭ ɫɬɭɞɟɧɬɨɜ 
ɩɪɢ ɦɨɞɟɥɢɪɨɜаɧɢɢ ɨɪɝаɧɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Пɪɟɞɥɨɠɟɧɵ ɫɯɟɦɵ ɢɯ ɪɟɲɟɧɢɹ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɨɣ ɦɨɞɢɮɢɤаɰɢɢ ɩɪɢɜɵɱɧɨɝɨ ɩɪɨɰɟɫɫа ɦɨɞɟɥɢɪɨɜаɧɢɹ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨ-
ɝаɬɟɥɶɧɵɯ ɭɩɪаɠɧɟɧɢɣ ɩɨ ɞɜɭɦɟɪɧɨɦɭ ɷɫɤɢɡɢɪɨɜаɧɢɸ ɨɩɨɪɧɵɯ ɰɟɩɨɱɟɤ ɪɟɛɟɪ ɧа ɩɪɨ-
ɟɤɰɢɹɯ ɤɨɧɰɟɩɬа ɩɟɪɫɨɧаɠа ɧа ɨɪɬɨɝɨɧаɥɶɧɵɟ ɩɥɨɫɤɨɫɬɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɦɨɞɟɥɢɪɨɜаɧɢɟ ɩɟɪɫɨɧаɠа, ɰɟɩɨɱɤɢ ɪɟɛɟɪ, ɤɭɪɫ ɬɪɟɯɦɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɟ ɜɨɫɩɪɢɹɬɢɟ. 

 
 

DEALING WITH SPACIAL AWARENESS DIFFERENCES 

BETWEEN STUDENTS TAKING A 3D CHARACTER  

MODELLING COURSE 

Vlasova Maria, Vladimirovna, 

Mukharkina Anna Anatolievna 

Ural State University of Architecture and Art 

The classic approach to teaching 3d character modelling in the university environment 
presents a number of stumbling points due to inherent differences in spatial awareness be-
tween students. We propose a series of exercises to partially alleviate that problem by en-
couraging students to research placement of edge loops on additional 2d projections of their 
character concept, as well as investigate the limits of this approach.  

Keywords: character modelling, edge loops, 3d modelling course, spatial awareness. 
 
 

Кɭɪɫ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɩɟɪɫɨɧаɠа ɱɢɬаɟɬɫɹ ɜ ɍɪаɥɶ-
ɫɤɨɦ ɝɨɫɭɞаɪɫɬɜɟɧɧɨɦ аɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ 
ɫɬɭɞɟɧɬаɦ ɫɩɟɰɢаɥɶɧɨɫɬɢ «Ƚɪаɮɢɱɟɫɤɢɣ ɞɢɡаɣɧ» ɧа ɛаɡɟ ɤаɮɟɞɪɵ ɩɪɢ-
ɤɥаɞɧɨɣ ɦаɬɟɦаɬɢɤɢ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɝɪаɮɢɤɢ ɜ ɪаɦɤаɯ ɞɢɫɰɢɩɥɢɧɵ 
«Кɨɦɩɶɸɬɟɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɡаɣɧ-ɩɪɨɟɤɬɢɪɨɜаɧɢɹ». ɇа ɧаɫɬɨɹɳɢɣ 
ɦɨɦɟɧɬ ɤɭɪɫ ɫɭɳɟɫɬɜɟɧɧɨ ɬɪаɧɫɮɨɪɦɢɪɨɜаɥɫɹ ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤаɤ ɢɡɦɟ-
ɧɹɥɫɹ ɢɧɫɬɪɭɦɟɧɬаɪɢɣ ɩɪɢɤɥаɞɧɨɝɨ ПɈ ɢ ɨɪɝаɧɢɡɨɜɵɜаɥɢɫɶ ɫɜɹɡɢ ɫ ɢɧ-
ɞɭɫɬɪɢɟɣ – ɜ ɫɥɭɱаɟ ɩɟɪɫɨɧаɠɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɷɬɨ ɤɨɦɩаɧɢɢ, ɩɪɨɢɡ-
ɜɨɞɹɳɢɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ ɢ ɜɢɞɟɨɩɪɨɞɭɤɰɢɸ. Ɉɬ ɜɵɫɤɨɩɨɥɢɝɨɧаɥɶ-
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ɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɵ ɩɟɪɟɲɥɢ ɤ ɧɢɡɤɨɩɨɥɢɝɨɧаɥɶɧɨɦɭ, ɤɭɪɫ ɬɟɩɟɪɶ 
ɧɟ ɬɨɥɶɤɨ ɡɧаɤɨɦɢɬ ɫ ɢɧɫɬɪɭɦɟɧɬаɪɢɟɦ, ɧɨ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɢɦɢɬа-
ɰɢɸ ɩɨɥɧɨɝɨ ɰɢɤɥа ɫɨɡɞаɧɢɹ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɩɟɪɫɨɧаɠа, ɧаɱɢɧаɹ 
ɫ ɪɢɫɨɜаɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɨɧɰɟɩɬа ɩɟɪɫɨɧаɠа ɢ ɡаɤаɧɱɢɜаɹ ɯɭɞɨɠɟɫɬ-
ɜɟɧɧɵɦ ɬɟɤɫɬɭɪɢɪɨɜаɧɢɟɦ ɜ ɪаɦɤаɯ ɫɨɜɪɟɦɟɧɧɨɣ ɦɨɞɟɥɢ ɦаɬɟɪɢаɥɨɜ 
PBR ɢ ɪɢɝɝɢɧɝɨɦ – ɩɨɞɝɨɬɨɜɤɨɣ ɤ аɧɢɦаɰɢɢ. 

Кɭɪɫ ɛɵɥ ɨɫɧɨɜаɧ ɧа ɤɥаɫɫɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɨɥɢɝɨɧаɥɶɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ ɨɪɝаɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɹɜɥɹɸɳɟɣɫɹ ɤɨɥɥɟɤɬɢɜɧɵɦ ɪɟɡɭɥɶɬаɬɨɦ 
ɪаɛɨɬɵ ɜɟɞɭɳɢɯ ɦɢɪɨɜɵɯ ɩɪаɤɬɢɤɨɜ. Пɟɪɜɵɦ ɷɬаɩɨɦ ɫɨɡɞаɧɢɹ ɦɨɞɟɥɢ ɩɨ 
ɫɭɳɟɫɬɜɭɸɳɟɦɭ ɤɨɧɰɟɩɬɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɨɪɧɵɯ ɧɟɩɪɟɪɵɜɧɵɯ 
ɰɟɩɨɱɟɤ ɪɟɛɟɪ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɨɫɧɨɜа ɞɥɹ ɤɭɫɨɱɧɨ-
ɝɥаɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ Каɬɦɭɥɥа–Кɥаɪɤа, ɹɜɥɹɸɳаɹɫɹ ɮɢɧаɥɶɧɵɦ ɪɟɡɭɥɶ-
ɬаɬɨɦ [1]. Эɬɢ ɧɟɩɪɟɪɵɜɧɵɟ ɰɟɩɨɱɤɢ ɪɟɛɟɪ ɜ аɧɝɥɢɣɫɤɨɣ ɬɪаɞɢɰɢɢ ɧаɡɵ-
ɜаɸɬɫɹ edge loops [2], ɪɨɫɫɢɣɫɤɢɟ ɩɪаɤɬɢɤɢ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ 
ɡаɱаɫɬɭɸ ɬаɤ ɢ ɧаɡɵɜаɸɬ ɢɯ – ɥɭɩɵ. ɋ ɧаɱаɥа ɤɭɪɫа ɧаɦɢ ɛɵɥа ɪаɡɪаɛɨ-
ɬаɧа ɩɪɢɧɰɢɩɢаɥɶɧаɹ ɫɯɟɦа ɦɢɧɢɦаɥɶɧɨɝɨ ɧаɛɨɪа ɪɟɛɟɪ ɞɥɹ ɫɨɡɞаɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɫɬɢɥɢɡɨɜаɧɧɨɝɨ ɥɢɰа, ɤɨɬɨɪɭɸ ɫɬɭɞɟɧɬɭ ɩɪɢɯɨɞɢɬɫɹ аɞаɩɬɢɪɨ-
ɜаɬɶ ɤ ɫɨɛɫɬɜɟɧɧɨɦɭ ɤɨɧɰɟɩɬɭ (ɪɢɫ. 1). Вɬɨɪɵɦ ɷɬаɩɨɦ ɹɜɥɹɟɬɫɹ ɪаɫɩɪɟ-
ɞɟɥɟɧɢɟ ɥɭɩɨɜ ɩɨ ɨɫɢ ɈY ɞɥɹ ɫɨɡɞаɧɢɹ ɨɫɧɨɜɵ ɝɥɭɛɢɧɵ ɥɢɰа, ɬɪɟɬɶɢɦ – 
ɡаɩɨɥɧɟɧɢɟ ɩɪɨɫɬɪаɧɫɬɜа ɦɟɠɞɭ ɥɭɩаɦɢ, ɱɟɬɜɟɪɬɵɦ – ɢɬɟɪаɬɢɜɧɨɟ ɢɫ-
ɩɪаɜɥɟɧɢɟ ɩɥаɫɬɢɤɢ ɥɢɰа ɩɭɬɟɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜɟɪɲɢɧ. 

 

Ɋɢɫ. 1. Кɨɧɰɟɩɬ ɩɟɪɫɨɧаɠа ɢ ɷɫɤɢɡ ɥɭɩɨɜ (ɫɢɧɢɦ) ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ  
ɪɟɛɟɪ (ɮɭɤɫɢɟɣ) ɫɬɭɞɟɧɬɤɢ ɝɪɭɩɩɵ 324 Каɪɟɥɢɧɨɣ ȿɥɢɡаɜɟɬɵ 

Пɪɢ ɩɟɪɟɧɨɫɟ ɷɫɤɢɡа ɫ ɞɜɭɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɤɨɧɰɟɩɬа ɜ ɬɪɟɯɦɟɪɧɨɟ 
ɩɪɨɫɬɪаɧɫɬɜɨ ɭɱаɳɟɝɨɫɹ ɨɠɢɞаɟɬ, ɤаɤ ɦɢɧɢɦɭɦ, ɞɜа ɫɤаɱɤа ɫɥɨɠɧɨɫɬɢ, 
ɫɜɹɡаɧɧɵɯ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɧаɜɵɤɨɜ. Вɨ-ɩɟɪɜɵɯ, ɜ ɪаɦɤаɯ 
ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɪаɡɜɢɬɢɟ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɜɨɨɛɪаɠɟ-
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ɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɧа ɛаɡɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. В ɪɟɡɭɥɶɬаɬɟ 
ɫɬɭɞɟɧɬ ɧɟ ɩɨɥɭɱаɟɬ ɧаɜɵɤа ɦɵɫɥɟɧɧɨɝɨ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɨɪ-
ɝаɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɫɟɱɟɧɢɹ ɤɨɬɨɪɵɯ ɷɤɫɬɪаɩɨɥɢɪɭɸɬ-
ɫɹ ɧɟɨɞɧɨɡɧаɱɧɨ. Вɨ-ɜɬɨɪɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɰɟɫɫ ɩɨɥɢɝɨɧаɥɶɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜаɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱаɟɬɫɹ ɨɬ ɡɧаɤɨɦɨɣ ɫɬɭɞɟɧɬаɦ ɪаɛɨɬɟ 
ɫ ɩɪɨɫɬɵɦɢ ɬɪɟɯɦɟɪɧɵɦɢ ɩɪɢɦɢɬɢɜаɦɢ. 

ɍ ɦаɥɨɣ ɱаɫɬɢ ɫɬɭɞɟɧɬɨɜ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɟ ɜɨɨɛɪаɠɟɧɢɟ ɹɜɥɹɟɬɫɹ 
ɥɢɛɨ ɜɪɨɠɞɟɧɧɵɦ, ɥɢɛɨ ɩɪɢɨɛɪɟɬɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬаɬɟ ɪаɛɨɬɵ ɫɨ ɫɤɭɥɶɩ-
ɬɭɪɧɵɦɢ ɨɛɴɟɤɬаɦɢ ɜɧɟ ɫɬɟɧ ɭɧɢɜɟɪɫɢɬɟɬа. Каɤ ɩɪаɜɢɥɨ, ɬаɤɢɟ ɫɬɭɞɟɧ-
ɬɵ ɜ ɫɨɫɬɨɹɧɢɢ ɢɧɬɭɢɬɢɜɧɨ ɷɤɫɬɪаɩɨɥɢɪɨɜаɬɶ ɩɨɥɨɠɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱ-
ɧɵɯ ɜɟɪɲɢɧ ɧа ɦɨɞɟɥɢ ɝɨɥɨɜɵ, ɩɪɨɫɬɨ ɩɟɪɟɞɜɢɝаɹ ɬɨɱɤɢ ɜ ɬɪɟɯɦɟɪɧɨɦ 
ɩɪɨɫɬɪаɧɫɬɜɟ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɫɤɢɡɢɪɨɜаɧɢɹ (ɤаɤ ɷɬɨ ɢ ɞɟɦɨɧɫɬɪɢ-
ɪɭɟɬɫɹ ɜ ɨɛɭɱаɸɳɢɯ ɦаɬɟɪɢаɥаɯ ɨɧɥаɣɧ, ɫɨɡɞаɜаɹ ɢɥɥɸɡɢɸ ɩɪɨɫɬɨɬɵ 
ɩɪɨɰɟɫɫа) (ɪɢɫ. 2). 

 

Ɋɢɫ. 2. Ɋаɛɨɬа ɫɬɭɞɟɧɬɤɢ ɝɪɭɩɩɵ 357 Паɧаɫɨɜɨɣ Ⱦаɪɶɢ 

Эɬɨ ɤаɠɭɳɟɟɫɹ ɢɧɬɭɢɬɢɜɧɵɦ ɭɦɟɧɢɟ ɜɵɡɵɜаɟɬ ɭ ɛɨɥɶɲɟɣ ɱаɫɬɢ 
ɫɬɭɞɟɧɬɨɜ ɱɭɜɫɬɜɨ ɡаɜɢɫɬɢ ɢ ɞɟɦɨɬɢɜɢɪɭɸɳɟɝɨ ɨɬɱаɹɧɢɹ ɢɡ-ɡа ɬɨɝɨ, ɱɬɨ 
ɭ ɧɢɯ ɬаɤ ɧɟ ɩɨɥɭɱаɟɬɫɹ. Кɨɪɟɧɶ ɩɪɨɛɥɟɦɵ ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɫ-
ɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦаɰɢɢ ɞɥɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝа ɹɜɥɹɟɬɫɹ 
ɮɪɨɧɬаɥɶɧаɹ ɩɪɨɟɤɰɢɹ. Ⱦаɠɟ ɩɪɢ ɧаɥɢɱɢɢ ɧа ɤɨɧɰɟɩɬɟ ɩɪɨɮɢɥɶɧɨɣ 
ɩɪɨɟɤɰɢɢ ɩɪɢ ɪɟɞаɤɬɢɪɨɜаɧɢɢ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɛɨɥɶɲɭɸ ɱаɫɬɶ ɜɪɟ-
ɦɟɧɢ ɫɬɭɞɟɧɬ ɩɪɨɜɨɞɢɬ, ɝɥɹɞɹ ɧа ɦɨɞɟɥɶ ɮɪɨɧɬаɥɶɧɨ ɥɢɛɨ ɜ «ɬɪɢ ɱɟɬ-
ɜɟɪɬɢ». Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɥɨɠɧɹɟɬ ɫɢɬɭаɰɢɸ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪ-
ɲɢɧ ɦɧɨɝɨɝɪаɧɧɢɤа ɞаɠɟ ɧа ɧɢɡɤɨɩɨɥɢɝɨɧаɥɶɧɵɯ ɦɨɞɟɥɹɯ. ɋɬɭɞɟɧɬ ɬɟ-
ɪɹɟɬɫɹ, ɤаɤаɹ ɜɟɪɲɢɧа ɧа ɮɪɨɧɬаɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤаɤɨɣ 
ɜɟɪɲɢɧɟ ɧа ɩɪɨɮɢɥɶɧɨɣ – ɢɯ ɩɪɨɫɬɨ ɫɥɢɲɤɨɦ ɦɧɨɝɨ, ɱɬɨɛɵ ɫɨɩɨɫɬаɜ-
ɥɹɬɶ ɧа ɤɨɧɰɟɩɬɟ ɩɨɬɨɱɟɱɧɨ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɯɨɪɨɲɟɝɨ ɮɢɧаɥɶɧɨɝɨ ɪɟ-
ɡɭɥɶɬаɬа ɩɪɢɯɨɞɢɬɫɹ ɭɤɪɭɩɧɹɬɶ ɫɟɝɦɟɧɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɭɦɟ. 
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Пɨɥɭɱаɟɬɫɹ, ɱɬɨ ɫɬɭɞɟɧɬ ɧɟɢɡɛɟɠɧɨ ɭɞɟɥɹɟɬ ɦɟɧɶɲɟ ɜɧɢɦаɧɢɹ ɦɨ-
ɞɟɥɢɪɨɜаɧɢɸ ɩɪɨɮɢɥɹ, ɧɟɫɦɨɬɪɹ ɧа ɩɨɫɬɨɹɧɧɵɟ ɭɤаɡаɧɢɹ ɩɪɟɩɨɞаɜаɬɟɥɹ 
ɨ ɜаɠɧɨɫɬɢ ɷɬɨɣ ɫɬаɞɢɢ ɪаɛɨɬɵ. Ɋɟɡɭɥɶɬаɬɨɦ ɱаɳɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ «ɩɥɨɫ-
ɤɨɥɢɰɟɫɬɶ»: ɜɫɟ ɮɨɤаɥɶɧɵɟ ɬɨɱɤɢ ɧа ɦɨɞɟɥɢ ɨɤаɡɵɜаɸɬɫɹ ɫɤɨɧɰɟɧɬɪɢ-
ɪɨɜаɧɵ ɧа ɩɟɪɟɞɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɋаɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɩɨɞɨɛɧɨɣ ɫɬɭɞɟɧɱɟɫɤɨɣ ɪаɛɨɬɵ ɧа ɪɢɫ. 3. 

 

Ɋɢɫ. 3. Ɋаɛɨɬа ɫɬɭɞɟɧɬɤɢ ɝɪɭɩɩɵ 357,  
ɞɟɦɨɧɫɬɪɢɪɭɸɳаɹ ɬɢɩɢɱɧɵɟ ɞɟɮɟɤɬɵ ɩɪɨɮɢɥɹ 

ɇа ɜɢɞɟ ɫɩɟɪɟɞɢ ɦɨɞɟɥɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɰɟɩɬɭ, ɩɪɢ ɷɬɨɦ ɧа ɜɢɞɟ 
ɫɛɨɤɭ ɨɱɟɜɢɞɟɧ ɨɫɧɨɜɧɨɣ ɞɟɮɟɤɬ: ɫɥɢɲɤɨɦ ɦаɥɟɧɶɤаɹ ɝɥɭɛɢɧа ɥɢɰа, 
ɨɫɨɛɟɧɧɨ ɡаɦɟɬɧаɹ ɜɞɨɥɶ ɯɨɪɞɵ «ɜɢɫɤɢ – ɩɟɪɟɧɨɫɢɰа». Вɢɞɧɵ ɬаɤɠɟ 
ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤаɸɳɢɟ ɢɡ-ɡа ɫɥɨɠɧɨɫɬɢ ɫɨɩɨɫɬаɜɥɟɧɢɹ ɜɟɪɲɢɧ ɧа 
ɪаɡɧɵɯ ɩɪɨɟɤɰɢɹɯ: ɧɟɞɨɫɬаɬɨɱɧɨɫɬɶ ɛɨɤɨɜɨɣ ɩɥɨɳаɞɢ ɝɥаɡɧɨɣ ɜɩаɞɢɧɵ, 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɭɝɨɥɤа ɝɭɛ ɧа ɜɢɞɟ ɫɩɟɪɟɞɢ ɭɝɨɥɤɭ ɝɭɛ ɧа ɩɪɨɮɢɥɟ, ɭɩ-
ɥɨɳɟɧɢɟ ɧɨɫɨɝɭɛɧɨɣ ɫɤɥаɞɤɢ, ɧаɪɭɲɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɪɢɜɢɡɧɵ ɳɟɤɢ. 
ȿɫɬɟɫɬɜɟɧɧɵɦ ɜаɪɢаɧɬɨɦ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɣ 
ɦɨɞɢɮɢɤаɰɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫа ɦɨɞɟɥɢɪɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡаɞаɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɫɬɭɞɟɧɬɵ, ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɜɲɢɟ 
ɫɥаɛɨɫɬɶ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɜɨɨɛɪаɠɟɧɢɹ, ɷɫɤɢɡɢɪɭɸɬ ɨɩɨɪɧɵɟ ɥɭɩɵ ɧа 
ɩɪɨɮɢɥɶɧɨɣ ɩɪɨɟɤɰɢɢ. Эɬɨ ɭɩɪаɠɧɟɧɢɟ ɩɨɦɨɝаɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɟ 
ɫɬɭɞɟɧɬɨɜ, ɟɝɨ ɜɵɩɨɥɧɢɜɲɢɯ. 

ɍ ɷɬɨɝɨ ɪɟɲɟɧɢɹ ɟɫɬɶ ɫɥаɛаɹ ɫɬɨɪɨɧа: ɩɪɢ ɦɟɯаɧɢɱɟɫɤɨɦ ɩɟɪɟɧɨɫɟ 
ɥɭɩɨɜ ɧа ɩɪɨɮɢɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɫɬɭɞɟɧɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱаɟɜ ɩɨɥɧɨ-
ɫɬɶɸ ɢɝɧɨɪɢɪɭɟɬ ɤɪɢɜɢɡɧɭ ɨɪɝаɧɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫ. 4). 

Эɬɨ ɹɜɥɟɧɢɟ ɦɟɧɟɟ ɡаɦɟɬɧɨ, ɤɨɝɞа ɩɟɪɟɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɥɭɩɵ, ɢ ɝɨ-
ɪаɡɞɨ ɛɨɥɟɟ ɡаɦɟɬɧɨ, ɟɫɥɢ ɫɬɭɞɟɧɬ ɪɟɲаɟɬ ɫɞɟɥаɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɪа-
ɛɨɬɭ ɢ ɩɟɪɟɧɟɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɝɪаɧɢ. ɇа ɬɪɟɯɦɟɪɧɨɦ ɨɛɴɟɤɬɟ ɢɝɧɨ-
ɪɢɪɨɜаɧɢɟ ɤɪɢɜɢɡɧɵ ɩɪɢɜɨɞɢɬ ɤ ɮɟɧɨɦɟɧɭ «ɥɢɫɶɟɣ ɦɨɪɞɵ»: ɩɥɨɫɤɢɟ 
ɳɟɤɢ ɢ ɜɢɫɤɢ ɪɟɡɤɨ ɫɭɠаɸɬɫɹ ɤ ɧɨɫɭ ɢ ɥɛɭ. ɋɬɭɞɟɧɬ ɩɪɢɜɵɤаɟɬ ɪаɛɨɬаɬɶ 
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ɜ ɩɪɨɟɤɰɢɹɯ, ɢ ɩɨɫɥɟ ɡаɜɟɪɲɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ ɜ ɜɢɞɟ» ɬɪɢ ɱɟɬɜɟɪɬɢ» ɩɟ-
ɪɟɧɨɫɢɬ ɜɫɟ ɫɜɨɟ ɜɧɢɦаɧɢɟ ɧа ɢɡɦɟɧɟɧɢɟ ɩɪɨɮɢɥɹ ɢ ɫɞɜɢɝаɟɬ ɭɠɟ ɫɭɳɟ-
ɫɬɜɭɸɳɢɟ ɬɨɱɤɢ ɜɞɨɥɶ ɨɫɢ OY, ɧɟ ɨɛɪаɳаɹ ɜɧɢɦаɧɢɹ ɧа ɨɛɳɭɸ ɮɨɪɦɭ. 

 

Ɋɢɫ. 4. Пɨɩɵɬɤɢ ɷɫɤɢɡɢɪɨɜаɧɢɹ ɩɪɨɮɢɥɹ ɫɬɭɞɟɧɬаɦɢ ɝɪɭɩɩɵ 357:  
ɥɭɩɵ (ɬɟɦɧɵɦ) ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɝɪаɧɢ ɧа ɜɢɞɟ «ɬɪɢ ɱɟɬɜɟɪɬɢ»  

ɢ ɩɪɨɮɢɥɟ, а ɬаɤɠɟ ɮɟɧɨɦɟɧ «ɥɢɫɶɟɣ ɦɨɪɞɵ» 

Ɉɬɱаɫɬɢ ɩɨɷɬɨɦɭ ɛɟɫɫɦɵɫɥɟɧɧɨ ɞаɜаɬɶ ɫɬɭɞɟɧɬɭ, ɤɨɬɨɪɵɣ ɧɟ ɫɩɪа-
ɜɢɥɫɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɩɪаɠɧɟɧɢɟɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡаɞаɧɢɹ ɩɨ ɷɫ-
ɤɢɡɢɪɨɜаɧɢɸ ɫɟɱɟɧɢɣ ɝɨɥɨɜɵ: ɷɬɨ ɨɬɧɢɦаɟɬ ɨɝɪаɧɢɱɟɧɧɨɟ ɜɪɟɦɹ ɤɭɪɫа, 
ɧɟ ɪɟɲаɹ ɩɪɢ ɷɬɨɦ ɩɨɥɧɨɫɬɶɸ ɩɪɨɛɥɟɦɭ ɭɩɥɨɳɟɧɢɹ ɤɪɢɜɢɡɧɵ. ɇа ɥɢɰɟ 
ɦɧɨɝɨ ɫɟɱɟɧɢɣ ɫ ɪаɡɥɢɱɧɨɣ ɤɪɢɜɢɡɧɨɣ, ɢ ɷɫɤɢɡɢɪɨɜаɧɢɟ ɫɤɭɥ ɢ ɧɨɫа ɧɟ 
ɝаɪаɧɬɢɪɭɟɬ ɩɨɧɢɦаɧɢɹ ɫɬɭɞɟɧɬɨɦ ɤɪɢɜɢɡɧɵ ɧɢɠɧɟɣ ɱаɫɬɢ ɥɢɰа. ȿɫɥɢ 
ɨɞɧɨ ɢɥɢ ɞɜа ɭɩɪаɠɧɟɧɢɹ ɩɨ ɷɫɤɢɡɢɪɨɜаɧɢɸ ɜɨ ɮɪɨɧɬаɥɶɧɨɣ ɢ ɩɪɨ-
ɮɢɥɶɧɨɣ ɩɪɨɟɤɰɢɹɯ ɩɨɤаɡɵɜаɸɬ ɯɨɪɨɲɢɣ ɪɟɡɭɥɶɬаɬ ɜ ɭɥɭɱɲɟɧɢɢ ɩɪɨ-
ɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ, ɬɨ ɩɨɫɥɟɞɭɸɳɢɟ ɢɬɟɪаɰɢɢ ɪаɛɨɬɵ ɜ ɞɜɭ-
ɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫɥɟɞɭɸɬ ɩɪɢɧɰɢɩɭ ɭɛɵɜаɸɳɟɣ ɨɬɞаɱɢ: ɛɟɫɤɨɧɟɱ-
ɧɨ ɭɬɨɱɧɹɹ ɷɫɤɢɡ ɥɭɩɨɜ ɜ 2D, ɫɬɭɞɟɧɬ ɜɫɟ ɛɨɥɟɟ ɧɟɭɜɟɪɟɧɧɨ ɱɭɜɫɬɜɭɟɬ 
ɫɟɛɹ ɜɨ ɜɪɟɦɹ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɨɩɢɫаɧɧɵɯ ɫɢɫɬɟɦаɬɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɧаɦ ɜɢɞɢɬɫɹ ɨɬɫɬɭɩɥɟɧɢɟ ɨɬ ɤɥаɫɫɢ-
ɱɟɫɤɨɝɨ аɥɝɨɪɢɬɦа ɩɨɥɢɝɨɧаɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɫ ɨɩɨɪɨɣ ɧа ɷɩɸɪɵ 
ɢ ɩɟɪɟɯɨɞ ɤ ɷɫɤɢɡɢɪɨɜаɧɢɸ ɩɪɹɦɨ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫ ɩɨɦɨ-
ɳɶɸ ɩɪɢɦɢɬɢɜɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɩɪɨɟɰɢɪɨɜаɧɢɸ ɬɨɩɨɥɨɝɢɢ ɩɪɹɦɨ ɧа 
ɬɪɟɯɦɟɪɧɵɣ ɷɫɤɢɡ – ɩɨɞɯɨɞ, ɪɨɞɫɬɜɟɧɧɵɣ ɦɟɬɨɞɭ ɪɟɬɨɩɨɥɨɝɢɡаɰɢɢ ɜɵ-
ɫɨɤɨɩɨɥɢɝɨɧаɥɶɧɵɯ ɦɨɞɟɥɟɣ [5]. Эɬɨɬ ɩɨɞɯɨɞ ɫɬаɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɞɨɫ-
ɬɭɩɟɧ ɩɨ ɦɟɪɟ ɪаɡɜɢɬɢɹ ɩɪɨɟɤɬɢɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬаɪɢɹ ɜ ɩаɤɟɬаɯ ɬɪɟɯ-
ɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ. Ɉɞɧаɤɨ ɩɨɬɟɧɰɢаɥɶɧаɹ ɫɥɨɠɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ 
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ɟɝɨ ɜ ɨɛɭɱɟɧɢɟ ɫɨɫɬɨɢɬ ɜ ɧɟɪаɡɪаɛɨɬаɧɧɨɫɬɢ ɦɟɬɨɞɢɱɟɫɤɨɣ ɛаɡɵ ɢ ɧɟɠɟ-
ɥаɧɢɢ ɫɬɭɞɟɧɬа ɨɬɤаɡɵɜаɬɶɫɹ ɨɬ ɥɟɝɤɨɞɨɫɬɭɩɧɵɯ, ɧɨ ɦɨɪаɥɶɧɨ ɭɫɬаɪɟ-
ɜаɸɳɢɯ ɨɛɭɱаɸɳɢɯ ɦаɬɟɪɢаɥɨɜ ɜ ɫɟɬɢ. 

Сɩиɫɨɤ ɥиɬеɪаɬɭɪы 

1. DeRose T., Kass M., Truong T. Subdivision Surfaces in Character 
Animation // Proceedings of the 25th annual conference on Computer graph-
ics and interactive techniques. – 1998. – URL: http://graphics.pixar.com/ 
library/Geri/paper.pdf 

2. Ɍɢɦɨɮɟɟɜ ɋ.М. 3ds Max 2011 [Эɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – ɋПɛ.: 
ȻɏВ-Пɟɬɟɪɛɭɪɝ, 2010. – 512 ɫ. 

3. Ⱦɠɨɧɫ Ⱦ.К. Мɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ. – М.: Мɢɪ, 1986. – 326 ɫ. 
4. Ȼаɱɭɪɢɧа Ʌ.Ɋ., Ⱦɪɨɡɞɨɜа ȿ.ɇ. Ɉɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞаɧɢɹ 

ɬɪɟɯɦɟɪɧɨɝɨ ɢɝɪɨɜɨɝɨ ɩɟɪɫɨɧаɠа // Ɋɟɝɢɨɧаɥɶɧаɹ ɢɧɮɨɪɦаɬɢɤа ɢ ɢɧ-
ɮɨɪɦаɰɢɨɧɧаɹ ɛɟɡɨɩаɫɧɨɫɬɶ: ɫɛ. ɬɪ. ɋПɂɂɊАɇ. – М., 2016. – ɋ. 421–425. 

5. Data-Driven Interactive Quadrangulation / G. Marcias [et al.]  // Pro-
ceedings of ACM SIGGRAPH 2015. – August 2015. – Vol. 34, iss. 4. – 
URL: cs.nyu.edu/~panozzo/papers/DDQ-Paper.pdf 

 



 400 

Ʉ ȼɈɉɊɈɋɍ ɈȻ ɈɋɈȻȿɇɇɈɋɌəɏ ɉɊИɆȿɇȿɇИə 

ɌȿɏɇɈɅɈȽИИ «ȼИȾȿɈɆɗɉɉИɇȽ» 

ȿɮɢɦɟɧɤɨ ɋɜɟɬɥɚɧɚ Ɇɢɯɚɣɥɨɜɧɚ,  

Ʌɟɲɟɜɢɱ ȼɟɪɚ ȼɥɚɞɢɦɢɪɨɜɧɚ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  

ɭɧɢɜɟɪɫɢɬɟɬ «ɆИɋɢɋ», Ɇɨɫɤɜɚ 

ɋɟɝɨɞɧɹ ɨɞɧɨɣ ɢɡ ɫаɦɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɢɧɬɟɪɟɫɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɨɡɞаɧɢɹ 
ɷɮɮɟɤɬɧɵɯ ɨɩɬɢɱɟɫɤɢɯ ɢɥɥɸɡɢɣ ɹɜɥɹɟɬɫɹ ɜɢɞɟɨɦɷɩɩɢɧɝ. ɋɭɬɶ ɞаɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡа-
ɤɥɸɱаɟɬɫɹ ɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ 3D-ɨɛɴɟɤɬɨɜ (ɦɨɞɟɥɟɣ) ɧа ɥɸɛɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɭɱɟɬɨɦ 
ɟё ɝɟɨɦɟɬɪɢɢ. Вɢɞɟɨɦɷɩɩɢɧɝ – ɷɬɨ аɭɞɢɨɜɢɡɭаɥɶɧаɹ ɬɟɯɧɨɥɨɝɢɹ ɛɭɞɭɳɟɝɨ, ɤɨɬɨɪаɹ ɭɠɟ 
ɫɟɝɨɞɧɹ аɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɠɟɫɬɜɟ ɫɮɟɪ (ɪɟɤɥаɦɧɨɣ, ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ, ɪаɡ-
ɜɥɟɤаɬɟɥɶɧɨɣ ɢ ɬ.ɞ.).  

Ʉɥɸɱеɜые ɫɥɨɜа: ɜɢɞɟɨɦɷɩɩɢɧɝ, ɩɪɨɟɤɰɢɨɧɧɨɟ ɲɨɭ, ɨɩɬɢɱɟɫɤɢɟ ɢɥɥɸɡɢɢ, 
ɜɢɞɟɨ- ɢ аɭɞɢɨɤɨɧɬɟɤɬ, ɩɪɨɟɤɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ. 

 
 

THE QUESTION ABOUT THE PECULIARITIES  

OF APPLYING VIDEO MAPPING TECHNOLOGY 

Efimenko Svetlana Michaylovna, 

Leshevich Vera Vladimirovna 

National University of Science and Technology 

Today video mapping is one of the most modern and interesting technologies for cre-
ating spectacular optical illusions. The essence of this technology lies in the design of 3D 
objects (models) on any surface, taking into account its geometry. Video mapping is an 
audiovisual technology of the future actively used in many spheres (advertising, educational, 
entertaining, etc.).  

Keywords: video mapping, projection show, optical illusions, video and audio ɫon-
tent, projection equipment. 

 
 

Ɉɞɧɢɦ ɢɡ ɫаɦɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɢɧɬɟɪɟɫɧɵɯ ɧаɩɪаɜɥɟɧɢɣ ɜ ɞɢɡаɣ-
ɧɟ ɫɜɟɬа ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɧа ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɨɠɧɨ ɧаɡɜаɬɶ 
ɜɢɞɟɨɦɷɩɩɢɧɝ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɨɡɞаɧɢɢ ɪаɡɜɥɟɤаɬɟɥɶɧɵɯ 
ɲɨɭ, ɮɟɫɬɢɜаɥɟɣ, ɤɨɧɰɟɪɬɨɜ, ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ ɰɟɥɹɯ (ɜ ɦɭɡɟɹɯ, ɧа ɜɵ-
ɫɬаɜɤаɯ), ɜ ɬɪɟɧаɠɟɪаɯ-ɫɢɦɭɥɹɬɨɪаɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɨɟɧɧɵɯ. Эɬɭ ɬɟɯ-
ɧɨɥɨɝɢɸ ɱаɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɤɪɭɩɧɵɟ ɬɨɪɝɨɜɵɟ ɦаɪɤɢ (Adidas, BMW, 
Apple, Samsung) ɞɥɹ ɪɟɤɥаɦɵ ɫɜɨɟɣ ɩɪɨɞɭɤɰɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɷɮ-
ɮɟɤɬɢɜɧɵɦ ɦаɪɤɟɬɢɧɝɨɜɵɦ ɯɨɞɨɦ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɩɨɤɭɩаɬɟɥɟɣ. 

ɋаɦ ɬɟɪɦɢɧ «ɜɢɞɟɨɦɷɩɩɢɧɝ» ɩɪɨɢɡɨɲɟɥ ɨɬ ɫɥɢɹɧɢɹ ɞɜɭɯ аɧɝɥɢɣ-
ɫɤɢɯ ɫɥɨɜ: «video» – ɜɢɞɟɨ ɢ «mapping» – ɨɬɪаɠɟɧɢɟ, ɩɪɨɟɰɢɪɨɜаɧɢɟ. 
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ɋɭɬɶ ɞаɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡаɤɥɸɱаɟɬɫɹ ɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ 3D-ɨɛɴɟɤɬɨɜ 
(ɦɨɞɟɥɟɣ) ɧа ɩɥɨɫɤɨɫɬɶ ɢɥɢ ɠɟ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɟё 
ɝɟɨɦɟɬɪɢɢ (ɪɢɫ. 1) [1]. Ⱦаɧɧɵɣ ɜɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡаɤɥɸɱаɟɬ ɜ ɫɟɛɟ ɩɪɨ-
ɛɥɟɦаɬɢɤɭ ɫɜɟɬɨɞɢɡаɣɧа, ɩɪɨɟɤɬɢɪɨɜаɧɢɹ, ɢɫɩɨɥɶɡɨɜаɧɢɹ ɬɟɯɧɨɥɨɝɢɣ, 
а ɬаɤɠɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɢɫɤɭɫɫɬɜа. 

 

Ɋɢɫ. 1. Вɢɞɟɨɦɷɩɩɢɧɝ ɷɤɫɬɟɪɶɟɪɧɵɣ ɢ ɢɧɬɟɪɶɟɪɧɵɣ 

Ɍɟɯɧɨɥɨɝɢɹ ɜɢɞɟɨɦɷɩɩɢɧɝа ɩɪɟɞɩɨɥаɝаɟɬ, ɱɬɨ ɩɟɪɜɨɧаɱаɥɶɧɨ ɫɧɢɦа-
ɸɬɫɹ ɦɟɪɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɤɬа ɢɥɢ ɩɥɨɫɤɨɫɬɢ, ɧа ɤɨɬɨɪɭɸ ɜ ɞаɥɶɧɟɣ-
ɲɟɦ ɛɭɞɟɬ ɩɪɨɟɰɢɪɨɜаɬɶɫɹ ɢɡɨɛɪаɠɟɧɢɟ. ɋ ɭɱɟɬɨɦ ɜɫɟɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɨɡɞаɟɬɫɹ ɬɪɟɯɦɟɪɧаɹ ɦɨɞɟɥɶ ɷɬɨɝɨ ɨɛɴɟɤɬа, а ɫ ɢɫɩɨɥɶɡɨɜа-
ɧɢɟɦ ɫɩɟɰɢаɥɶɧɵɯ ɩɪɨɝɪаɦɦ ɫɨɫɬаɜɥɹɟɬɫɹ ɜɢɞɟɨɪɹɞ, ɤɨɬɨɪɵɣ ɩɨɫɪɟɞɫɬɜɨɦ 
ɩɪɨɟɤɬɨɪɨɜ ɩɟɪɟɞаɟɬɫɹ ɧа ɡаɞаɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (ɪɢɫ. 2). 

 

Ɋɢɫ. 2. Пɪɨɰɟɫɫ ɫɨɡɞаɧɢɹ ɜɢɞɟɨɦɷɩɩɢɧɝа 
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Паɪаɥɥɟɥɶɧɨ ɜɢɡɭаɥɶɧɨɦɭ ɪɹɞɭ ɡаɩɭɫɤаɟɬɫɹ ɡɜɭɤɨɜɨɟ ɫɨɩɪɨɜɨɠ-
ɞɟɧɢɟ, ɬаɤɢɦ ɨɛɪаɡɨɦ ɩɨɥɭɱаɟɬɫɹ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɲɨɭ 
ɩɪɨɢɫɯɨɞɢɬ аɤɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧа ɜɢɡɭаɥɶɧɵɣ ɢ ɫɥɭɯɨɜɨɣ ɤаɧаɥɵ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɡɪɢɬɟɥɟɣ, ɱɬɨ ɞɟɥаɟɬ ɩɪɨɢɫɯɨɞɹɳɭɸ ɤаɪɬɢɧɭ 
ɨɫɨɛɟɧɧɨ ɭɜɥɟɤаɬɟɥɶɧɨɣ ɢ ɷɮɮɟɤɬɧɨɣ. 

Иɫɬɨɪɢɹ ɜɢɞɟɨɦɷɩɩɢɧɝɚ 
ɇа ɬɟɪɪɢɬɨɪɢɢ ɧаɲɟɣ ɫɬɪаɧɵ ɱаɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ 

«ɜɢɞɟɨɦɷɩɩɢɧɝ» (video mapping), ɨɞɧаɤɨ ɜ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪаɧаɯ ɢ ɜ Аɦɟ-
ɪɢɤɟ ɞаɧɧɵɣ ɬɟɪɦɢɧ ɢɦɟɟɬ ɢ ɞɪɭɝɢɟ ɫɢɧɨɧɢɦɵ: 3D-mapping, 3D-video 
mapping, projection mapping, spatial augmented reality (ɫɦɟɲаɧɧаɹ ɞɨɩɨɥ-
ɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ). 

1969 ɝ. ɫɱɢɬаɟɬɫɹ ɝɨɞɨɦ ɩɨɹɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜɢɞɟɨɦɷɩɩɢɧɝа, ɤɨ-
ɝɞа ɤɨɦɩаɧɢɹ «Ⱦɢɫɧɟɣ» ɩɪɢɦɟɧɢɥа ɞаɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɜ ɫɜɨɟɦ ɧɨɜɨɦ 
аɬɬɪаɤɰɢɨɧɟ «Haunted Mansion» («Пɪɢɡɪаɱɧɨɟ ɩɨɦɟɫɬɶɟ»), ɝɞɟ ɜ ɨɞɧɨɦ 
ɢɡ ɡаɥɨɜ ɞɥɹ ɫɨɡɞаɧɢɹ ɛɭɬаɮɨɪɧɵɯ ɩɪɢɜɢɞɟɧɢɣ ɜɟɥɨɫɶ ɩɪɨɟɰɢɪɨɜаɧɢɟ 
ɩɨɞɜɢɠɧɵɯ ɥɢɰ ɧа ɝɢɩɫɨɜɵɟ ɛɸɫɬɵ [2]. 

ɋɥɟɞɭɸɳɟɟ ɡɧаɱɢɦɨɟ ɫɨɛɵɬɢɟ ɜ ɢɫɬɨɪɢɢ ɪаɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɢ  
3D-ɩɪɨɟɰɢɪɨɜаɧɢɹ – ɢɧɫɬаɥɥɹɰɢɹ Маɣɤɥа ɇаɣɦаɪɤа ɩɨɞ ɧаɡɜаɧɢɟɦ 
«Displacements», ɩɪɟɞɫɬаɜɥɟɧɧаɹ ɩɭɛɥɢɤɟ ɜ 1980 ɝ. ɇаɣɦаɪɤ ɩɨɤаɡаɥ 
ɡɪɢɬɟɥɹɦ ɤɨɦɧаɬɭ, ɫɬɟɧɵ ɢ ɜɫɟ ɩɪɟɞɦɟɬɵ ɢɧɬɟɪɶɟɪа ɤɨɬɨɪɨɣ ɛɵɥɢ ɜɵ-
ɩɨɥɧɟɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɛɟɥɨɦ ɰɜɟɬɟ. ɋ ɩɨɦɨɳɶɸ ɩɪɨɟɤɬɨɪɨɜ ɯɭɞɨɠ-
ɧɢɤ ɤаɤ ɛɵ «ɨɤɪаɲɢɜаɥ» ɜɫɟ ɩɪɟɞɦɟɬɵ ɜ ɤɨɦɧаɬɟ, ɩɪɢɞаɜаɹ ɢɦ ɰɜɟɬ 
ɢ ɮаɤɬɭɪɭ [7]. 

В 1998 ɝ. ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɋɟɜɟɪɧɨɣ Каɪɨɥɢɧɵ ɛɵɥ ɡаɩɭɳɟɧ ɩɪɨɟɤɬ 
«Ɉɮɢɫ ɛɭɞɭɳɟɝɨ», ɜ ɤɨɬɨɪɨɦ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɬɨɛɪаɠаɥɢɫɶ ɫɦɟɲаɧɧаɹ 
ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɢ ɬɟɯɧɨɥɨɝɢɹ 3D-ɦɷɩɩɢɧɝа [7]. 

Пɨɫɥɟ 2000 ɝ. 3D-ɦɷɩɩɢɧɝ ɫɬаɥ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜаɬɶɫɹ ɞɥɹ ɫɨɡɞа-
ɧɢɹ ɪаɡɥɢɱɧɵɯ ɲɨɭ, ɩɟɪɮɨɦаɧɫɨɜ, ɡɪɟɥɢɳɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɬɟаɬɪаɥɶ-
ɧɵɯ ɩɨɫɬаɧɨɜɨɤ. Кɪɨɦɟ ɬɨɝɨ, ɜɢɞɟɨɦɷɩɩɢɧɝ ɧаɲɟɥ ɫɜɨё ɩɪɢɦɟɧɟɧɢɟ  
ɢ ɜ ɜɨɟɧɧɨɣ ɨɬɪаɫɥɢ ɩɪɢ ɫɨɡɞаɧɢɢ ɬɪɟɧаɠɟɪɨɜ ɞɥɹ ɥɟɬɱɢɤɨɜ, ɦɨɪɹɤɨɜ, 
ɫɧаɣɩɟɪɨɜ. В ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɨ ɦɧɨɝɢɯ ɝɨɪɨɞаɯ ɦɢɪа ɫɬаɥɢ ɩɪɨɜɨɞɢɬɶ 
ɰɟɥɵɟ ɦɧɨɝɨɞɧɟɜɧɵɟ ɮɟɫɬɢɜаɥɢ, ɩɪɟɞɫɬаɜɥɹɸɳɢɟ ɬɟɯɧɨɥɨɝɢɸ 3D-ɩɪɨɟ-
ɰɢɪɨɜаɧɢɹ ɧа ɨɛɴɟɤɬɵ ɝɨɪɨɞɫɤɨɣ ɢɧɮɪаɫɬɪɭɤɬɭɪɵ: «Кɪɭɝ ɫɜɟɬа» (Мɨɫɤ-
ɜа), «iMAPP» (Ȼɭɯаɪɟɫɬ), «Пɪаɡɞɧɢɤ ɫɜɟɬа» (Ʌɢɨɧ). 

Эɬа ɬɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪаɜɧɟɧɢɸ  
ɫ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛаɦɢ ɫɨɡɞаɧɢɹ ɷɮɮɟɤɬɧɵɯ ɨɩɬɢɱɟɫɤɢɯ ɢɥɥɸɡɢɣ. Вɢ-
ɞɟɨɦɷɩɩɢɧɝ ɫɩɨɫɨɛɟɧ ɩɪɟɨɛɪаɡɢɬɶ ɥɸɛɨɣ ɨɛɴɟɤɬ ɢ ɥɸɛɨɟ ɩɪɨɫɬɪаɧɫɬ-
ɜɨ ɞɨ ɧɟɭɡɧаɜаɟɦɨɫɬɢ, ɨɠɢɜɢɬɶ ɫɬаɰɢɨɧаɪɧɵɟ ɩɪɟɞɦɟɬɵ, ɩɪɢ ɷɬɨɦ ɡɪɢ-
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ɬɟɥɹɦ ɧɟ ɬɪɟɛɭɸɬɫɹ ɤаɤɢɟ-ɬɨ ɫɩɟɰɢаɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ (ɝаɞɠɟɬɵ, 
3D-ɨɱɤɢ). ɋɨɡɞаɧɧɵɟ ɜɢɞɟɨɦаɬɟɪɢаɥɵ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɧаɫɬɪɨɟɧɵ ɢ ɧа-
ɥаɠɟɧɵ ɞɥɹ ɞɟɦɨɧɫɬɪаɰɢɢ ɧа ɩɥɨɫɤɨɫɬɢ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ, ɱɬɨ ɞɟɥаɟɬ 
ɜɢɞɟɨɦɷɩɩɢɧɝ ɨɱɟɧɶ ɝɢɛɤɨɣ ɢ ɥɟɝɤɨ ɬɪаɧɫɩɨɪɬɢɪɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɟɣ. 
Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɨɡɞаɜ ɜɢɞɟɨ- ɢ аɭɞɢɨɤɨɧɬɟɤɬ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɪɨ-
ɩɪɢɹɬɢɹ, ɩɨɫɥɟ ɟɝɨ ɧаɫɬɪɨɟɤ ɢ ɢɡɦɟɧɟɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɩɨɜɬɨɪ-
ɧɨ ɭɠɟ ɧа ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɨɣ ɩɥɨɳаɞɤɟ ɢ ɩɪɢ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ ɩɨɦɟɳɟ-
ɧɢɹ ɢ ɩɪɨɫɬɪаɧɫɬɜа. 

К ɨɫɧɨɜɧɵɦ ɨɛɥаɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ ɜɢɞɟɨɦɷɩɩɢɧɝа ɨɬɧɨɫɹɬ: ɪɟɤɥа-
ɦɭ, ɨɛɪаɡɨɜаɧɢɟ (ɢɫɩɨɥɶɡɨɜаɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɟɰɢɪɨɜаɧɢɹ ɜ ɦɭɡɟɹɯ, ɧа 
ɜɵɫɬаɜɤаɯ), ɢɧɞɭɫɬɪɢɸ ɪаɡɜɥɟɱɟɧɢɣ (ɮɟɫɬɢɜаɥɢ, ɩɟɪɮɨɦаɧɫɵ, ɢɧɬɟɪаɤ-
ɬɢɜɧɵɟ ɩɥɨɳаɞɤɢ); ɩɪɢɦɟɧɟɧɢɟ ɜ ɢɧɬɟɪɶɟɪаɯ ɢ ɷɤɫɬɟɪɶɟɪаɯ ɩɪɢ ɩɪɨɜɟ-
ɞɟɧɢɢ ɪаɡɥɢɱɧɵɯ ɬɨɪɠɟɫɬɜ ɢ ɦɟɪɨɩɪɢɹɬɢɣ (ɫɜаɞɶɛɵ, ɞɧɢ ɪɨɠɞɟɧɢɹ 
ɢ ɩɪɨɱɢɟ ɩɪаɡɞɧɢɤɢ), ɬɟаɬɪаɥɶɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢ ɬ.ɞ. 

ȼɢɞɵ ɜɢɞɟɨɦɷɩɩɢɧга 

В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɧа ɤаɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɟɰɢɪɭɟɬɫɹ ɢɡɨ-
ɛɪаɠɟɧɢɟ, ɜɵɞɟɥɹɸɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɜɢɞɟɨɦɷɩɩɢɧɝа: 

♦ аɪɯɢɬɟɤɬɭɪɧɵɣ ɜɢɞɟɨɦɷɩɩɢɧɝ (ɩɪɨɟɰɢɪɨɜаɧɢɟ ɢɡɨɛɪаɠɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧа аɪɯɢɬɟɤɬɭɪɧɵɟ ɨɛɴɟɤɬɵ, ɧаɩɪɢɦɟɪ, ɧа ɫɬɟɧɵ ɡɞаɧɢɹ); 

♦ ɢɧɬɟɪɶɟɪɧɵɣ ɜɢɞɟɨɦɷɩɩɢɧɝ – ɫɨɡɞаɧɢɟ ɩɪɨɟɤɰɢɣ ɜ ɢɧɬɟɪɶɟɪɟ 
ɠɢɥɵɯ, ɨɮɢɫɧɵɯ, ɨɛɪаɡɨɜаɬɟɥɶɧɵɯ, ɪаɡɜɥɟɤаɬɟɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ; 

♦ ɥаɧɞɲаɮɬɧɵɣ ɜɢɞɟɨɦɷɩɩɢɧɝ – ɩɪɨɟɤɰɢɹ ɢɡɨɛɪаɠɟɧɢɹ ɧа ɩɪɢ-
ɪɨɞɧɵɟ ɨɛɴɟɤɬɵ (ɝɨɪɵ, ɞɟɪɟɜɶɹ, ɩɨɥɹ); ɨɛɴɟɤɬɧɵɣ ɜɢɞɟɨɦɷɩɩɢɧɝ – 3D-
ɩɪɨɟɤɰɢɹ ɧа ɨɬɞɟɥɶɧɵɣ ɩɪɟɞɦɟɬ ɢɥɢ ɟɝɨ ɱаɫɬɢ [5]. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ 
Ⱦɥɹ ɫɨɡɞаɧɢɹ ɜɢɞɟɨɦɷɩɩɢɧɝа ɧɟɨɛɯɨɞɢɦɨ ɦɧɨɠɟɫɬɜɨ ɫɨɫɬаɜɥɹɸ-

ɳɢɯ. Ɉɞɧаɤɨ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩа ɢ ɦаɫɲɬаɛɧɨɫɬɢ ɩɪɨɟɤɬа ɩɟɪɟɱɟɧɶ 
ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɪаɡɥɢɱɧɵɦ. 

Пɪɟɠɞɟ ɜɫɟɝɨ ɞɨɥɠɧа ɛɵɬɶ ɨɩɪɟɞɟɥɟɧа ɩɥɨɫɤɨɫɬɶ, ɧа ɤɨɬɨɪɭɸ ɛɭ-
ɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɨɟɰɢɪɨɜаɧɢɟ. В ɪɨɥɢ ɬаɤɨɣ ɩɥɨɫɤɨɫɬɢ ɦɨɠɟɬ ɜɵ-
ɫɬɭɩɢɬɶ ɩɪɨɫɬɨɣ ɩɪɨɟɤɰɢɨɧɧɵɣ ɷɤɪаɧ, ɫɬɟɧɵ ɜ ɤɨɦɧаɬɟ, ɮаɫаɞ ɡɞаɧɢɹ, 
а ɜ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɩɪɨɟɤɬаɯ – ɜɫɟɜɨɡɦɨɠɧɵɟ ɦɧɨɝɨɝɪаɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɢ ɨɛɴɟɤɬɵ ɫɨ ɫɥɨɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

ɂɡɨɛɪаɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɩɪɨɟɰɢɪɨɜаɧɢɹ, ɢɥɢ ɠɟ ɜɢɞɟɨɤɨɧɬɟɧɬ, ɪаɡ-
ɪаɛаɬɵɜаɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬаɤɢɯ ɩɪɨɝɪаɦɦ, ɤаɤ Adobe After Effects, 
Cinema 4D, 3DMax ɢ ɞɪ. В ɤаɱɟɫɬɜɟ ɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 
ɜɢɞɠɟɢɧɝа (ɭɩɪаɜɥɟɧɢɹ ɜɢɞɟɨɪɹɞɨɦ) ɱаɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ: VJamm, 
VDMX, GoGe, Splash, Processing, Resolume ɢ ɞɪ. [4]. 
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Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜа: ɩɪɨɟɤɬɨɪɵ, ɡɜɭɤɨɜɨɟ ɨɛɨɪɭɞɨɜа-
ɧɢɟ, ɤɨɦɩɶɸɬɟɪɵ ɞɥɹ ɫɨɡɞаɧɢɹ ɜɢɞɟɨ- ɢ аɭɞɢɨɤɨɧɬɟɧɬа, а ɬаɤɠɟ ɩɭɥɶɬɵ 
ɭɩɪаɜɥɟɧɢɹ (ɯɨɬɹ ɜ ɩɪɨɫɬɵɯ ɩɪɨɟɤɬаɯ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɫɟ ɦаɧɢ-
ɩɭɥɹɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɨɛɵɱɧɨɝɨ ɤɨɦɩɶɸɬɟɪа). 

Ɉɫɨɛɨɟ ɜɧɢɦаɧɢɟ ɭɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɭ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜа-
ɧɢɹ, ɬаɤ ɤаɤ ɢɦɟɧɧɨ ɨɬ ɧɟɝɨ ɛɭɞɟɬ ɡаɜɢɫɟɬɶ ɤаɱɟɫɬɜɨ ɩɨɥɭɱаɟɦɨɝɨ ɢɡɨ-
ɛɪаɠɟɧɢɹ, ɧаɫɵɳɟɧɧɨɫɬɶ ɰɜɟɬɨɜ, ɱɟɬɤɨɫɬɶ ɥɢɧɢɣ, а ɤаɤ ɫɥɟɞɫɬɜɢɟ, 
ɢ ɡɪɟɥɢɳɧɨɫɬɶ ɫаɦɨɝɨ ɲɨɭ ɢɥɢ ɩɟɪɮɨɦаɧɫа. К ɧаɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹɦ ɨɛɨɪɭɞɨɜаɧɢɹ ɞаɧɧɨɣ ɤаɬɟɝɨɪɢɢ ɨɬɧɨɫɹɬɫɹ: Barco, 
Epson, Christie, Canon, Panasonic, Hitachi, Vivitek. В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨ-
ɫɬаɜɥɟɧɧɵɯ ɰɟɥɟɣ ɢ ɩɥɨɳаɞɤɢ ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬа ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶ-
ɡɨɜаɧɵ ɤɨɪɨɬɤɨɮɨɤɭɫɧɵɟ ɢɥɢ ɞɥɢɧɧɨɮɨɤɭɫɧɵɟ ɩɪɨɟɤɬɨɪɵ. ɋаɦа ɠɟ 
ɩɪɨɟɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɹɦɨɣ (ɟɫɥɢ ɩɪɨɟɤɬɨɪ ɪаɫɩɨɥɨɠɟɧ ɩɟɪɟɞ ɷɤɪа-
ɧɨɦ) ɢ ɨɛɪаɬɧɨɣ (ɟɫɥɢ ɩɪɨɟɤɬɨɪ ɪаɫɩɨɥɨɠɟɧ ɩɨɡаɞɢ ɷɤɪаɧа). 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɟɤɰɢɢ ɛɨɥɶɲɢɯ ɪаɡɦɟɪɨɜ ɜ ɨɞɧɨɦ ɩɪɨɟɤɬɟ ɱаɫɬɨ 
ɢɫɩɨɥɶɡɭɸɬ ɧɟɫɤɨɥɶɤɨ ɩɪɨɟɤɬɨɪɨɜ. Пɪɢ ɷɬɨɦ ɩɪɨɟɤɬɨɪɵ ɞɨɥɠɧɵ ɨɛɥа-
ɞаɬɶ ɮɭɧɤɰɢɟɣ ɫɨɜɦɟɳɟɧɢɹ ɤɪаɟɜ (ɫɲɢɜɤɢ) ɢɡɨɛɪаɠɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɛɟɫɲɨɜɧɨ ɫɨɟɞɢɧɹɬɶ ɢɡɨɛɪаɠɟɧɢɹ ɫ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɟɤɬɨɪɨɜ ɜ ɨɞɧɭ ɨɛ-
ɳɭɸ ɛɨɥɶɲɭɸ ɩɪɨɟɤɰɢɸ. Пɪɢɦɟɪɨɦ ɷɬɨɝɨ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɤɪɭɝɨɜаɹ 
ɤаɪɬɢɧа ɫ ɭɝɥɨɦ ɨɛɡɨɪа 360° ɩɨɞ ɧаɡɜаɧɢɟɦ «Паɧɨɪаɦа ɰɢɜɢɥɢɡаɰɢɢ» 
ɜ Каɥɶɤɭɬɬɟ (ɂɧɞɢɹ). 

Вɨɫɟɦɶ ɞɥɢɧɧɨɮɨɤɭɫɧɵɯ ɩɪɨɟɤɬɨɪɨɜ Barco HDX-W20 FLEX ɫɨ 
ɫɜɟɬɨɨɬɞаɱɟɣ 20 000 ɥɸɦɟɧ ɤаɠɞɵɣ ɩɪɨɟɰɢɪɭɸɬ ɢɡɨɛɪаɠɟɧɢɟ ɧа ɰɢ-
ɥɢɧɞɪɢɱɟɫɤɢɟ ɫɬɟɧɵ ɡаɥа (ɪɢɫ. 3) [6]. Пɪɢ ɷɬɨɦ ɫɲɢɜɤа ɱаɫɬɟɣ ɤаɪɬɢɧɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɫɬɪɨɟɧɧɵɦɢ ɩɪɨɰɟɫɫɨɪаɦɢ аɩɩаɪаɬɨɜ (ɛɟɡ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ). 

 

Ɋɢɫ. 3. «Паɧɨɪаɦа ɰɢɜɢɥɢɡаɰɢɢ» ɜ Каɥɶɤɭɬɬɟ 



 405 

Кɨɪɨɬɤɨɮɨɤɭɫɧɵɟ ɩɪɨɟɤɬɨɪɵ ɰɟɥɟɫɨɨɛɪаɡɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɜ ɭɫɥɨ-
ɜɢɹɯ ɨɝɪаɧɢɱɟɧɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɬаɤ ɤаɤ ɭ ɦɨɞɟɥɟɣ ɬаɤɨɝɨ ɬɢɩа ɫɨɨɬ-
ɧɨɲɟɧɢɟ ɨɬ ɫаɦɨɝɨ ɩɪɨɟɤɬɨɪа ɞɨ ɩɥɨɫɤɨɫɬɢ ɩɪɨɟɰɢɪɨɜаɧɢɹ ɤ ɲɢɪɢɧɟ 
ɢɬɨɝɨɜɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɢɦɟɟɬ ɦаɥɨɟ ɡɧаɱɟɧɢɟ, ɧаɩɪɢɦɟɪ, ɜ ɦɭɡɟɹɯ, ɜ ɜɵ-

ɫɬаɜɨɱɧɵɯ ɡаɥаɯ, ɜ ɞɢɡаɣɧɟ ɢɧɬɟɪɶɟɪɨɜ. Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɹ ɤɨɪɨɬɤɨɮɨɤɭɫɧɵɯ ɩɪɨɟɤɬɨɪɨɜ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɫɨɡɞаɧɢɟ ɜɢɞɟɨ-
ɦɷɩɩɢɧɝа ɩɪɢ ɫɨɡɞаɧɢɢ ɦɭɥɶɬɢɦɟɞɢɣɧɨɣ ɷɤɫɩɨɡɢɰɢɢ ɜ ɦɭɡɟɣɧɨɦ ɤɨɦ-

ɩɥɟɤɫɟ «Кɭɥɢɤɨɜɨ ɩɨɥɟ», ɨɬɤɪɵɬɨɣ ɜ ɫɟɧɬɹɛɪɟ 2016 ɝ. Пɪɨɟɤɰɢɹ 
ɨɫɭɳɟɫɬɜɥɹɥаɫɶ ɞɜɭɦɹ ɩɪɨɟɤɬɨɪаɦɢ Canon XEED WX450ST ɫɨ ɫɜɟɬɨ-
ɜɵɦ ɩɨɬɨɤɨɦ 4500 ɥɸɦɟɧ ɤаɠɞɵɣ ɧа ɩɪɨɫɬɪаɧɫɬɜɨ 7×3,5 ɦɟɬɪа, ɨɛɪаɦ-

ɥɹɸɳɟɟ ɤаɪɬɢɧɭ «Ɂаɞɨɧɳɢɧа».  

В ɪаɦɤаɯ ɷɬɨɣ ɠɟ ɦɭɥɶɬɢɦɟɞɢɣɧɨɣ ɜɵɫɬаɜɤɢ ɧа ɩɥɨɳаɞɢ 14×3 ɦɟɬɪа 
ɛɵɥа ɫɨɡɞаɧа аɧɢɦаɰɢɹ, ɞɟɦɨɧɫɬɪɢɪɭɸɳаɹ ɞɜɢɠɟɧɢɟ ɪɭɫɫɤɢɯ ɜɨɣɫɤ 
(ɪɢɫ. 4) [3]. Пɪɨɟɤɰɢɹ ɛɵɥа ɫɨɡɞаɧа ɲɟɫɬɶɸ ɤɨɪɨɬɤɨɮɨɤɭɫɧɵɦɢ ɩɪɨɟɤ-
ɬɨɪаɦɢ Canon XEED WUX400ST ɫɨ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ 4000 ɥɸɦɟɧ. Эɬɨ 
ɩɨɡɜɨɥɢɥɨ ɫɨɡɞаɬɶ ɢɡɨɛɪаɠɟɧɢɟ ɛɨɥɶɲɨɣ ɩɥɨɳаɞɢ ɛɟɡ ɜɢɞɢɦɵɯ ɲɜɨɜ 
ɢ ɫɬɵɤɨɜ ɢ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɟɬɢɬɟɥɹɦ ɫɜɨɛɨɞɧɨ ɩɟɪɟɞɜɢɝаɬɶ-
ɫɹ ɩɨ ɩɪɨɫɬɪаɧɫɬɜɭ ɲɢɪɢɧɨɣ 3 ɦɟɬɪа, ɧɟ ɩɨɩаɞаɹ ɩɪɢ ɷɬɨɦ ɜ ɡɨɧɭ ɡа-
ɫɜɟɬɤɢ ɢ ɧɟ ɨɬɛɪаɫɵɜаɬɶ ɬɟɧɢ ɧа ɷɤɪаɧɵ 

 

Ɋɢɫ. 4. ɂɫɩɨɥɶɡɨɜаɧɢɟ 3D-ɩɪɨɟɤɰɢɣ ɜ ɪаɡɞɟɥɟ «Пɨɯɨɞ» 
 (ɦɭɡɟɣ-ɡаɩɨɜɟɞɧɢɤ «Кɭɥɢɤɨɜɨ ɩɨɥɟ») 

ȿɫɥɢ ɩɪɢ ɩɪɨɟɰɢɪɨɜаɧɢɢ ɜɢɞɟɨɤɨɧɬɟɧɬа ɧа ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɟɤɬɨɪ 
ɪаɫɩɨɥɨɠɟɧ ɧɟ ɫɬɪɨɝɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ ɷɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɨ ɢɬɨɝɨɜɨɟ 
ɢɡɨɛɪаɠɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɤаɠɟɧɨ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟаɥɢɫɬɢɱɧɨɣ ɤаɪ-
ɬɢɧɤɢ ɧɟɨɛɯɨɞɢɦɨ ɞɟɮɨɪɦɢɪɨɜаɬɶ ɢɫɯɨɞɧɵɣ ɤɨɧɬɟɧɬ, ɢɫɩɨɥɶɡɭɹ ɩɪɨ-
ɝɪаɦɦɵ ɞɥɹ ɨɛɪаɛɨɬɤɢ ɜɢɞɟɨɪɹɞа, ɱɬɨɛɵ ɧа ɜɵɯɨɞɟ ɩɨɥɭɱɢɬɶ ɤɨɪɪɟɤɬ-
ɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ. 
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В ɡаɤɥɸɱɟɧɢɟ ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɢɞɟɨɦɷɩɩɢɧɝ ɹɜɥɹɟɬɫɹ 
ɫɢɦɛɢɨɡɨɦ ɫɜɟɬɨɞɢɡаɣɧа, ɢɫɤɭɫɫɬɜа ɢ ɧаɭɤɢ, ɱɬɨ ɞɟɥаɟɬ ɟɝɨ ɡɪɟɥɢɳɧɨɣ 
ɢ ɩɨɥɧɨɣ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢаɥа ɬɟɯɧɨɥɨɝɢɟɣ. ɇа ɧаɲ ɜɡɝɥɹɞ, ɷɬɨ аɭ-
ɞɢɨɜɢɡɭаɥɶɧаɹ ɬɟɯɧɨɥɨɝɢɹ ɛɭɞɭɳɟɝɨ, ɤɨɬɨɪаɹ ɭɠɟ ɫɟɝɨɞɧɹ аɤɬɢɜɧɨ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɠɟɫɬɜɟ ɫɮɟɪ (ɪɟɤɥаɦɧɨɣ, ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ, ɪаɡɜɥɟɤа-
ɬɟɥɶɧɨɣ ɢ ɬ.ɞ.). ɇа ɭɥɢɰаɯ ɦɟɝаɩɨɥɢɫɨɜ ɜɫɬɪɟɱаɸɬɫɹ ɩɪɨɟɤɰɢɢ ɧа ɮаɫа-
ɞɵ ɡɞаɧɢɣ, а ɤɪɭɩɧɵɟ ɬɨɪɝɨɜɵɟ ɦаɪɤɢ, ɛɭɞɶ ɬɨ Adidas ɢɥɢ ɠɟ BMW, ɜɫɟ 
ɱаɳɟ ɢɫɩɨɥɶɡɭɸɬ 3D-ɩɪɨɟɤɰɢɢ ɩɪɢ ɪɟɤɥаɦɟ ɫɜɨɟɣ ɩɪɨɞɭɤɰɢɢ. Вɢɞɟɨ-
ɦɷɩɩɢɧɝ ɩɨɡɜɨɥɹɟɬ ɢɫɤаɠаɬɶ ɩɪɨɫɬɪаɧɫɬɜɨ, ɫɨɡɞаɜаɬɶ ɧɨɜɵɟ ɦɢɪɵ ɢ ɞɟ-
ɥаɬɶ ɫаɦɵɟ ɧɟɫɛɵɬɨɱɧɵɟ ɦɟɱɬɵ ɹɜɶɸ. ɂ ɦɵ ɦɨɠɟɦ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ 
ɫɩɪɨɫ ɧа ɩɪɨɟɤɬɵ, ɫɨɩɪɨɜɨɠɞаɟɦɵɟ аɭɞɢɨ- ɢ ɜɢɞɟɨɤɨɧɬɟɧɬɨɦ ɩɨɞɨɛɧɨɝɨ 
ɪɨɞа, ɛɭɞɟɬ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪаɫɬɢ. 
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ɌȿɏɇɈɅɈȽИə ȾɈɉɈɅɇȿɇɇɈɃ ɊȿАɅɖɇɈɋɌИ ɄАɄ ɋɊȿȾɋɌȼɈ 

ɉɈȾȾȿɊɀɄИ ɈȻɊАɁɈȼАɌȿɅɖɇɈȽɈ ɉɊɈɐȿɋɋА 

ȿɮɢɦɟɧɤɨ ɋɜɟɬɥɚɧɚ Ɇɢɯɚɣɥɨɜɧɚ,  

ɉɚɫɵɧɤɨɜ Ⱦɚɧɢɢɥ Аɥɟɤɫɚɧɞɪɨɜɢɱ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  

ɭɧɢɜɟɪɫɢɬɟɬ «ɆИɋɢɋ», Ɇɨɫɤɜɚ 

В ɞаɧɧɨɣ ɪаɛɨɬɟ ɪаɫɤɪɵɜаɟɬɫɹ ɩɨɧɹɬɢɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɢ ɪаɫ-
ɫɦаɬɪɢɜаɟɬɫɹ ɪɨɥɶ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ. Аɜɬɨɪɨɦ 
ɭɞɟɥɹɟɬɫɹ ɜɧɢɦаɧɢɟ ɫɬɪɭɤɬɭɪɟ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɢ аɥɝɨɪɢɬɦɭ ɟɝɨ ɪа-
ɛɨɬɵ. Пɪɢɜɨɞɹɬɫɹ ɜаɪɢаɧɬɵ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɜ ɭɱɟɛ-
ɧɨɦ ɩɪɨɰɟɫɫɟ. Пɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪаɡɪаɛɨɬɨɤ ɜ ɞаɧɧɨɣ ɨɛɥаɫɬɢ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ, ɨɛɪаɡɨɜаɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ, ɦаɪɤɟɪ, 
ɤɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ. 
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The paper discusses the concept of augmented reality and the role of information 
technology in the educational process. The author focuses on the structure and algorithm of 
the augmented reality application. The paper presents variants of using the technology of 
augmented reality in the educational process and provides a review of the existing develop-
ments in this field.  
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Ⱦɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ (Augmented reality, AR) – ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ, 
ɤɨɬɨɪаɹ ɩɨɡɜɨɥɹɟɬ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧаɤɥаɞɵɜаɬɶ ɪаɡɥɢɱɧɵɟ 
ɜɢɞɵ ɢɧɮɨɪɦаɰɢɢ (ɬɟɤɫɬ, 2D ɢ 3D-ɝɪаɮɢɤа, аɭɞɢɨ) ɧа ɨɛɴɟɤɬɵ ɪɟаɥɶɧɨ-
ɝɨ ɦɢɪа. 

Пɨɥ Мɢɥɝɪɨɦ ɢ Ɏɭɦɢɨ Кɢɫɢɧɨ ɜ 1994 ɝ. ɨɩɢɫаɥɢ ɬɟɪɦɢɧ ɤɨɧɬɢɧɭ-
ɭɦ «ɜɢɪɬɭаɥɶɧɨɫɬɶ – ɪɟаɥɶɧɨɫɬɶ» – ɷɬɨ ɩɪɨɫɬɪаɧɫɬɜɨ ɦɟɠɞɭ ɪɟаɥɶɧɨ-
ɫɬɶɸ ɢ ɜɢɪɬɭаɥɶɧɨɫɬɶɸ, ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɧаɯɨɞɹɬɫɹ  
ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɢ ɞɨɩɨɥɧɟɧɧаɹ ɜɢɪɬɭаɥɶɧɨɫɬɶ (ɪɢɫ. 1). Ⱦɨɩɨɥ-
ɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɧаɯɨɞɢɬɫɹ ɛɥɢɠɟ ɤ ɪɟаɥɶɧɨɫɬɢ, а ɞɨɩɨɥɧɟɧɧаɹ ɜɢɪɬɭ-
аɥɶɧɨɫɬɶ, ɧаɨɛɨɪɨɬ, ɛɥɢɠɟ ɤ ɜɢɪɬɭаɥɶɧɨɣ ɪɟаɥɶɧɨɫɬɢ [1]. 
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Ɋɢɫ. 1. Кɨɧɬɢɧɭɭɦ «ɪɟаɥɶɧɨɫɬɶ – ɜɢɪɬɭаɥɶɧɨɫɬɶ» 

В 1997 ɝ. Ɋɨɧаɥɶɞ Аɡɭɦа ɜ ɫɜɨɟɣ ɪаɛɨɬɟ «ɂɫɫɥɟɞɨɜаɧɢɟ ɞɨɩɨɥɧɟɧ-
ɧɨɣ ɪɟаɥɶɧɨɫɬɢ» ɫɮɨɪɦɢɪɨɜаɥ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ, ɤɨɬɨɪɵɟ ɯаɪаɤɬɟɪ-
ɧɵ ɞɥɹ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɞɨɩɨɥɧɟɧɧɭɸ ɪɟаɥɶɧɨɫɬɶ: 

1) ɤɨɦɛɢɧɢɪɨɜаɧɢɟ ɪɟаɥɶɧɨɝɨ ɢ ɜɢɪɬɭаɥɶɧɨɝɨ; 
2) ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 
3) ɪаɛɨɬа ɫ ɬɪёɯɦɟɪɧɵɦ ɩɪɨɫɬɪаɧɫɬɜɨɦ. 
Мɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ – ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ ɢɧ-

ɬɟɝɪаɰɢɢ ɜɢɪɬɭаɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɟаɥɶɧɵɣ ɦɢɪ [2]. ɇа ɪɢɫ. 2 ɩɨɤаɡаɧ 
ɩɪɨɰɟɫɫ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. 

 

Ɋɢɫ. 2. Пɪɨɰɟɫɫ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 

Ɋɨɥɶ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɢ ɤɨɦɦɭɧɢɤаɰɢɨɧɧɵɯ ɬɟɯɧɨ-
ɥɨɝɢɣ ɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɢ ɢ ɦɨɞɟɪɧɢɡаɰɢɢ ɬɟɤɭɳɟɣ ɫɢɫɬɟɦɵ ɨɛɪаɡɨ-
ɜаɧɢɹ ɨɫɬаɟɬɫɹ ɜаɠɧɨɣ ɧа ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ ɥɟɬ. А ɫ ɜɧɟɞɪɟɧɢɟɦ 
ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɢɯ ɢ ɞɨɫɬɭɩɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ 
ɢ ɞɪɭɝɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɫɟɬɢ ɢɥɢ 
ɢɦɟɸɬ ɞɨɫɬɭɩ ɤ ɂɧɬɟɪɧɟɬɭ, ɭɜɟɥɢɱɢɜаɟɬɫɹ ɞɨɫɬɭɩɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
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ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪаɡɨɜаɧɢɢ. Ⱦɥɹ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɦɨɞɟɪɧɢɡаɰɢɢ ɫɢɫɬɟɦɵ ɨɛ-
ɪаɡɨɜаɧɢɹ ɩɨɬɪɟɛɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧаɳɟɧɢɟ ɭɱɟɛɧɵɯ 
ɡаɜɟɞɟɧɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳаɹ ɩɨɞɝɨɬɨɜɤа ɩɪɟɩɨɞаɜаɬɟɥɟɣ. 

В ɧаɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɜ ɨɛɪаɡɨɜаɧɢɢ ɩɪɢɜɟɥɨ ɤ ɩɨɹɜɥɟɧɢɸ: 

1) ɧɨɜɵɯ ɮɨɪɦ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ (ɦɭɥɶɬɢɦɟɞɢɣɧаɹ ɢɧ-
ɮɨɪɦаɰɢɹ, ɜɤɥɸɱаɸɳаɹ ɧɟ ɬɨɥɶɤɨ ɬɟɤɫɬ, ɧɨ ɢ ɝɪаɮɢɱɟɫɤɢɟ ɢɡɨɛɪаɠɟ-
ɧɢɹ, аɧɢɦаɰɢɸ, ɡɜɭɤ ɢ ɜɢɞɟɨɮɪаɝɦɟɧɬɵ); 

2) ɢɧɬɟɪɧɟɬ-ɛɢɛɥɢɨɬɟɤ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɤаɬаɥɨɝɨɜ; 
3) ɧɨɜɵɯ ɮɨɪɦ ɭɱɟɛɧɵɯ ɡаɧɹɬɢɣ (ɜɢɪɬɭаɥɶɧɵɟ ɫɟɦɢɧаɪɵ ɢ ɥаɛɨ-

ɪаɬɨɪɢɢ). 
Пɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɛɪаɡɨɜаɧɢɢ, 

ɦɨɠɧɨ ɪаɡɛɢɬɶ ɧа ɫɥɟɞɭɸɳɢɟ ɤаɬɟɝɨɪɢɢ: 
♦ ɨɛɭɱаɸɳɢɟ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɢ ɬɪɟɧɢɪɨɜɨɱɧɵɟ ɫɢɫɬɟɦɵ, 
♦ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɢɫɤа ɢɧɮɨɪɦаɰɢɢ, 
♦ ɦɨɞɟɥɢɪɭɸɳɢɟ ɩɪɨɝɪаɦɦɵ, 
♦ ɦɢɤɪɨɦɢɪɵ, 
♦ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ ɫɪɟɞɫɬɜа ɩɨɡɧаɜаɬɟɥɶɧɨɝɨ ɯаɪаɤɬɟɪа, 
♦ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ ɫɪɟɞɫɬɜа ɭɧɢɜɟɪɫаɥɶɧɨɝɨ ɯаɪаɤɬɟɪа, 
♦ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɵɟ ɫɪɟɞɫɬɜа ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɦɦɭɧɢɤаɰɢɣ. 
В ɨɛɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲаɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜɢɡɭаɥɢɡаɰɢɢ (ɦɨɞɟ-

ɥɢɪɨɜаɧɢɹ) ɪаɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɟɞɦɟɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɨ 
ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɢ ɩɨɤаɡаɬɶ ɜ ɭɱɟɛɧɨɣ аɭɞɢɬɨɪɢɢ ɢɥɢ ɥаɛɨɪаɬɨɪɢɢ. Эɬɨ 
ɹɜɥɹɟɬɫɹ ɝɥаɜɧɨɣ ɩɪɢɱɢɧɨɣ ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ ɦɨɞɟɥɢɪɭɸɳɢɯ ɩɪɨɝɪаɦɦ. 

В ɨɫɧɨɜɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɨɝɭɬ ɧаɯɨɞɢɬɶɫɹ ɦаɬɟ-
ɦаɬɢɱɟɫɤаɹ ɦɨɞɟɥɶ, ɥаɛɨɪаɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɢɥɢ аɧɢɦаɰɢɹ, ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬаɜɥɹɸɬ ɪаɛɨɬɭ ɧɟɤɨɬɨɪɨɝɨ ɦɟɯаɧɢɡɦа, ɩɪɨɬɟɤаɧɢɟ ɩɪɨɰɟɫɫа, 
ɫɬɪɨɟɧɢɟ ɫɥɨɠɧɨɝɨ ɩɪɟɞɦɟɬа ɢ ɬ.ɞ. В ɦɨɞɟɥɢɪɭɸɳɢɯ ɩɪɨɝɪаɦɦаɯ ɜɨɡ-
ɦɨɠɧɨ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɢɧɬɟɪаɤɬɢɜɧɨɣ ɝɪаɮɢɤɢ, ɤɨɬɨɪɨɟ ɩɨɡɜɨ-
ɥɹɟɬ ɨɛɭɱаɟɦɨɦɭ ɧɟ ɬɨɥɶɤɨ ɧаɛɥɸɞаɬɶ ɡа ɩɪɨɢɫɯɨɞɹɳɢɦ, ɧɨ ɢ ɜɨɡɞɟɣɫɬ-
ɜɨɜаɬɶ ɧа ɩаɪаɦɟɬɪɵ ɨɛɴɟɤɬɨɜ, ɢɫɫɥɟɞɭɹ ɩɪɢ ɷɬɨɦ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ 
ɜɥɢɹɸɬ ɧа ɩɨɥɭɱаɟɦɵɣ ɪɟɡɭɥɶɬаɬ [3]. 

ɂɦɟɧɧɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɞаɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɢ-
ɡɭаɥɢɡаɰɢɢ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɟɞɦɟɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ, ɧɨ ɧɟɜɨɡɦɨɠɧɨ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɜ ɭɱɟɛɧɨɣ аɭɞɢɬɨɪɢɢ. Пɨɷɬɨɦɭ ɜɨɩɪɨɫ ɨɛ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɨɛɪаɡɨɜаɬɟɥɶ-
ɧɨɝɨ ɩɪɨɰɟɫɫа ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫаɦɵɯ аɤɬɭаɥɶɧɵɯ ɜ ɫɮɟɪɟ ɢɫɩɨɥɶɡɨɜаɧɢɹ 
ɧɨɜɵɯ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪаɡɨɜаɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ. 
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Сɬɪɭɤɬɭɪа ɩɪиɥɨɠеɧия ɞɨɩɨɥɧеɧɧɨɣ ɪеаɥɶɧɨɫɬи 

ɋɬɪɭɤɬɭɪа ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɫɥɭɠɢɬ 
ɞɥɹ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɢɥɢ ɜɢɡɭаɥɢɡаɰɢɢ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɟɞɦɟɬɨɜ, 
ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɟɣ (ɪɢɫ. 3): 

1. Мɨɞɭɥɶ ɨɬɫɥɟɠɢɜаɧɢɹ ɤаɦɟɪɵ; 
2. Мɨɞɭɥɶ ɯɪаɧɟɧɢɹ ɨɛɴɟɤɬɨɜ; 
3. Мɨɞɭɥɶ ɜɢɡɭаɥɢɡаɰɢɢ; 
4. Мɨɞɭɥɶ ɩɨɥɶɡɨɜаɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫа. 

 

Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪа ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 

Вɢɞɟɨɩɨɬɨɤ ɫ ɤаɦɟɪɵ ɭɫɬɪɨɣɫɬɜа ɩɟɪɟɞаɟɬɫɹ ɜ ɦɨɞɭɥɶ ɨɬɫɥɟɠɢɜа-
ɧɢɹ ɤаɦɟɪɵ. Ⱦаɧɧɵɣ ɦɨɞɭɥɶ ɨɛɪаɛаɬɵɜаɟɬ ɤаɠɞɵɣ ɤаɞɪ ɜɢɞɟɨɩɨɬɨɤа: 
ɜɵɩɨɥɧɹɟɬ ɩɨɢɫɤ ɡаɞаɧɧɨɝɨ ɡаɪаɧɟɟ ɦаɪɤɟɪа, ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ 
ɦаɪɤɟɪа ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɢ ɧа ɨɫɧɨɜɟ ɷɬɢɯ ɞаɧɧɵɯ ɜɵɱɢɫɥɹɟɬ ɩɨɥɨɠɟɧɢɟ 
ɜɢɪɬɭаɥɶɧɨɣ ɤаɦɟɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦаɪɤɟɪа. Пɨɫɥɟ ɬɨɝɨ ɤаɤ ɩɨɥɨɠɟɧɢɟ 
ɢ ɨɪɢɟɧɬаɰɢɹ ɤаɦɟɪɵ ɨɩɪɟɞɟɥɟɧɵ, ɦɨɞɭɥɶ ɯɪаɧɟɧɢɹ ɨɛɴɟɤɬɨɜ ɩɨɦɟɳаɟɬ 
ɧа ɫɰɟɧɭ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɤɬ ɞɥɹ ɜɢɡɭаɥɢɡаɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɡаɪаɧɟɟ ɨɩ-
ɪɟɞɟɥɟɧɧɵɟ ɩаɪаɦɟɬɪɵ ɩɨɥɨɠɟɧɢɹ, ɦаɫɲɬаɛа ɢ ɩɨɜɨɪɨɬа. Ⱦаɥɟɟ ɩɪɨɢɫ-
ɯɨɞɢɬ ɜɢɡɭаɥɢɡаɰɢɹ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɫɞɜɢɝа ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɪаɫɱɟɬɧɨɣ ɩɨɡɢɰɢɢ ɢ ɩɪɢ ɫɨɝɥаɫɨɜаɧɢɢ ɫ ɨɪɢɟɧɬаɰɢɟɣ. Пɨɥɶɡɨɜаɬɟɥɶ 
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ɦɨɠɟɬ ɜɥɢɹɬɶ ɧа ɩаɪаɦɟɬɪɵ ɦɨɞɟɥɢ ɢ ɜɢɡɭаɥɢɡаɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɩɨɥɶ-
ɡɨɜаɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫа. 

Ⱥɥɝɨɪиɬɦ ɪаɛɨɬы ɩɪиɥɨɠеɧия ɞɨɩɨɥɧеɧɧɨɣ ɪеаɥɶɧɨɫɬи 

Ɋаɡɪаɛаɬɵɜаɟɦɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɪаɛɨɬаɟɬ 
ɩɨ аɥɝɨɪɢɬɦɭ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ.4. 

 

Ɋɢɫ. 4. Аɥɝɨɪɢɬɦ ɪаɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 
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Ɋаɫɫɦɨɬɪɢɦ ɪаɛɨɬɭ ɞаɧɧɨɝɨ аɥɝɨɪɢɬɦа. В ɫаɦɨɦ ɧаɱаɥɟ ɪаɛɨɬɵ 
ɩɪɢɥɨɠɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɢɧɢɰɢаɥɢɡаɰɢɹ ɤаɦɟɪɵ ɭɫɬɪɨɣɫɬɜа, ɩɨɥɭɱɟɧɢɟ 
ɜɢɞɟɨɩɨɬɨɤа ɫ ɞаɧɧɨɣ ɤаɦɟɪɵ ɢ ɜɵɞɟɥɟɧɢɟ ɢɡ ɩɨɬɨɤа ɨɬɞɟɥɶɧɨɝɨ ɤаɞɪа 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɪаɛɨɬɵ ɫ ɧɢɦ. Ⱦаɥɟɟ ɧа ɜɵɞɟɥɟɧɧɨɦ ɤаɞɪɟ ɩɪɨɢɫɯɨ-
ɞɢɬ ɩɨɢɫɤ ɦаɪɤɟɪа. ȿɫɥɢ ɦаɪɤɟɪ ɧаɣɞɟɧ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɢɞɟɧɬɢɮɢ-
ɤаɰɢɹ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱаɟ ɩɪɢɥɨɠɟɧɢɟ ɜɵɞɟɥɹɟɬ ɧɨɜɵɣ ɤаɞɪ. ȿɫɥɢ ɦаɪ-
ɤɟɪ ɧɟ ɭɞаɥɨɫɶ ɢɞɟɧɬɢɮɢɰɢɪɨɜаɬɶ, ɬɨ ɩɪɢɥɨɠɟɧɢɟ ɬаɤɠɟ ɜɨɡɜɪаɳаɟɬɫɹ 
ɤ ɲаɝɭ ɩɨɥɭɱɟɧɢɹ ɤаɞɪа ɢɡ ɜɢɞɟɨɩɨɬɨɤа. В ɫɥɭɱаɟ ɭɫɩɟɲɧɨɣ ɢɞɟɧɬɢɮɢ-
ɤаɰɢɢ ɦаɪɤɟɪа ɩɪɨɢɫɯɨɞɢɬ ɪаɫɱɟɬ ɦаɬɪɢɰɵ ɩɪɟɨɛɪаɡɨɜаɧɢɹ, ɧа ɨɫɧɨɜɟ 
ɤɨɬɨɪɨɣ ɜ ɫɥɟɞɭɸɳɟɦ ɲаɝɟ ɛɭɞɭɬ ɩɪɨɢɡɜɟɞɟɧɵ ɩɪɟɨɛɪаɡɨɜаɧɢɟ ɜɢɪɬɭ-
аɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɩɨɡɢɰɢɨɧɢɪɨɜаɧɢɟ ɜɢɪɬɭаɥɶɧɨɣ ɤаɦɟɪɵ. Ⱦаɥɟɟ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɜɢɡɭаɥɢɡаɰɢɹ ɜɢɪɬɭаɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɩɨɜɟɪɯ ɜɢɞɟɨɩɨɬɨɤа. 
ɋɥɟɞɭɸɳɢɦ ɲаɝɨɦ ɨɛɪаɛаɬɵɜаɟɬɫɹ ɩɨɥɶɡɨɜаɬɟɥɶɫɤɢɣ ɜɜɨɞ, ɜ ɫɥɭɱаɟ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɥɨɠɟɧɢɟ ɡаɜɟɪɲаɟɬ ɫɜɨɸ ɪаɛɨɬɭ. 

ȼаɪиаɧɬы иɫɩɨɥɶɡɨɜаɧия ɬеɯɧɨɥɨɝии ɞɨɩɨɥɧеɧɧɨɣ ɪеаɥɶɧɨɫɬи 

ɜ ɨɛɪаɡɨɜаɬеɥɶɧɨɦ ɩɪɨцеɫɫе 
Ɍɟɯɧɨɥɨɝɢɸ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɧа ɨɫɧɨɜɟ ɪаɫɩɨɡɧаɜаɧɢɹ 

ɦаɪɤɟɪɨɜ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɨɛɪаɡɨɜаɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫа 
ɜ ɫɥɟɞɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧаɯ: ɟɫɬɟɫɬɜɟɧɧɵɟ ɧаɭɤɢ, аɧаɬɨɦɢɹ, ɞɢɡаɣɧ, 3D-
ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɋАПɊ ɢ ɬ.ɞ. [4]. ɋɩɟɰɢаɥɶɧɵɟ ɦаɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ, ɦɨɠɧɨ ɜɫɬɪаɢɜаɬɶ 
ɜ ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɢɤɢ, ɫɥаɣɞɵ ɩɪɟɡɟɧɬаɰɢɢ, ɩɟɱаɬɧɵɟ ɦаɬɟɪɢаɥɵ ɢ ɬ.ɩ. 

Вɨ ɜɪɟɦɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɨɝɨ ɦаɬɟɪɢаɥа ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɢɫɰɢɩɥɢ-
ɧɟ ɨɛɭɱаɸɳɢɟɫɹ ɫɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɪɟаɥɢɫɬɢɱɧɭɸ ɜɢɡɭаɥɢɡаɰɢɸ ɦɨɞɟɥɢ 
ɢɥɢ ɩɪɨɰɟɫɫа, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɜ ɭɱɟɛɧɨɣ аɭɞɢɬɨɪɢɢ. 
ɇаɩɪɢɦɟɪ, ɢɡɭɱаɹ аɧаɬɨɦɢɸ ɱɟɥɨɜɟɤа, ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɞаɟɬ ɨɛɭ-
ɱаɟɦɨɦɭ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɪɨɛɧɨ ɨɡɧаɤɨɦɢɬɶɫɹ ɫɨ ɫɬɪɨɟɧɢɟɦ ɤаɠɞɨɝɨ ɨɪ-
ɝаɧа ɱɟɥɨɜɟɤа. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɥɢɲɶ ɡаɩɭɫɬɢɬɶ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥ-
ɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɢ ɧаɜɟɫɬɢ ɤаɦɟɪɭ ɭɫɬɪɨɣɫɬɜа ɧа ɦаɪɤɟɪ. 

Ɉɛɡɨɪ ɩɪɨɝɪаɦɦɧыɯ ɛиɛɥиɨɬеɤ ɞɥя ɪаɡɪаɛɨɬɤи ɩɪиɥɨɠеɧия 

ɞɨɩɨɥɧеɧɧɨɣ ɪеаɥɶɧɨɫɬи 

В ɨɫɧɨɜɟ ɥɸɛɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ, ɢɫɩɨɥɶ-
ɡɭɸɳɟɝɨ аɧаɥɢɡ ɩɨɫɬɭɩаɸɳɟɣ ɫ ɤаɦɟɪɵ ɤаɪɬɢɧɤɢ, ɥɟɠɢɬ ɫɢɫɬɟɦа ɤɨɦ-
ɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ. Ɉɞɧɨɣ ɢɡ ɧаɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɪɟаɥɢ-
ɡɭɸɳɢɯ ɩɨɞɨɛɧɵɣ ɮɭɧɤɰɢɨɧаɥ, ɹɜɥɹɟɬɫɹ OpenCV. Ɉɧа ɩɪɟɞɨɫɬаɜɥɹɟɬ 
ɞɨɫɬаɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɨɱɟɧɶ ɯɨɪɨɲа 
ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɦаɤɫɢɦɭɦа ɢɧɮɨɪɦаɰɢɢ ɢɡ ɢɡɨɛɪаɠɟɧɢɹ. ɇɨ ɞɥɹ ɩɪɢɥɨ-
ɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɬɪɟɛɭɟɬɫɹ ɛɵɫɬɪɨ ɢ ɤаɱɟɫɬɜɟɧɧɨ ɧаɣɬɢ 
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ɜ ɤаɞɪɟ ɨɝɪаɧɢɱɟɧɧɵɣ ɧаɛɨɪ ɡаɪаɧɟɟ ɢɡɜɟɫɬɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɨɛɪаɡɢɬɶ 
ɩɨɜɟɪɯ ɢɡɨɛɪаɠɟɧɢɹ ɜɢɪɬɭаɥɶɧɵɣ ɨɛɴɟɤɬ [5]. 

ɂɦɟɧɧɨ ɷɬɨɣ ɡаɞаɱɟɣ ɡаɧɢɦаɸɬɫɹ ɪаɡɥɢɱɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɞɨɩɨɥ-
ɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ [6]. Мɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɹɬɶ ɧаɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ 
ɛɢɛɥɢɨɬɟɤ: 

1. Vuforia, ɪаɡɪаɛɨɬаɧ ɤɨɦɩаɧɢɟɣ Qualcomm, ɪаɫɩɪɨɫɬɪаɧɹɟɬɫɹ ɧа 
ɩɥаɬɧɨɣ ɢ ɛɟɫɩɥаɬɧɨɣ ɨɫɧɨɜɟ, ɩɨɞɞɟɪɠɢɜаɟɬ Android, iOS, Unity; 
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ɆȿɌɈȾ ɉɊɈȿɄɌɈȼ ȼ ɈɊȽАɇИɁАɐИИ  

ɏɍȾɈɀȿɋɌȼȿɇɇɈ-ȽɊАɎИɑȿɋɄɈɃ ɉɈȾȽɈɌɈȼɄИ  

ɉɊИ ɈȻɍɑȿɇИИ ȾИɁАɃɇȿɊɈȼ 

Ʉɧɹɡɟɜɚ ȿɥɟɧɚ ȼɚɥɟɪɶɟɜɧɚ 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,  
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

Ɉɩɢɫаɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɜ ɨɛɭɱɟɧɢɢ ɞɢɡаɣɧɟɪɨɜ ɧа ɩɪɢɦɟɪɟ 
ɞɢɫɰɢɩɥɢɧɵ «Цɜɟɬɨɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢɤа». Ɉɫɜɟɳаɸɬɫɹ ɜɨɩɪɨɫɵ ɪаɡɜɢɬɢɹ ɢɧ-
ɬɟɥɥɟɤɬɭаɥɶɧɨ-ɷɦɨɰɢɨɧаɥɶɧɨɣ ɢ ɩɪɟɞɦɟɬɧɨ-ɩɪаɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 
ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬа.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ, ɞɢɡаɣɧ, ɰɜɟɬɨɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢɤа, ɩɪɨ-
ɟɤɬɧɨ-ɰɟɥɟɜɨɟ ɨɛɭɱɟɧɢɟ. 

 
 

METHOD OF PROJECTS IN THE ORGANIZATION  

OF ART-GRAPHIC PREPARATION AT TRAINING OF DESIGNER 

Knyazeva Elena Valeryevna 

St.Petersburg State Politechnic University 

The article presents application of the project method in the training of designers on the 
example of the discipline «Color science and coloristics». The issues of development of intellec-
tual-emotional and subject-practical activity in the process of project implementation are covered.  

Keywords: method of projects, design, color science and coloristics, project-targeted 
training. 

 
 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜа-
ɧɢɟ ɢɧɬɟɥɥɟɤɬɭаɥɶɧɨ-ɧɪаɜɫɬɜɟɧɧɨɝɨ, ɬɜɨɪɱɟɫɤɢ ɦɵɫɥɹɳɟɝɨ ɢ ɤɨɧɤɭɪɟɧ-
ɬɨɫɩɨɫɨɛɧɨɝɨ ɫɩɟɰɢаɥɢɫɬа, ɩɪɨɹɜɥɹɸɳɟɝɨ ɢɧɢɰɢаɬɢɜɧɨɫɬɶ ɜ ɩɨɢɫɤɟ ɧɨ-
ɜɵɯ ɪɟɲɟɧɢɣ, ɭɦɟɧɢɟ ɧɟɫɬаɧɞаɪɬɧɨ ɦɵɫɥɢɬɶ, ɨɬɫɬаɢɜаɬɶ ɫɜɨɸ ɬɨɱɤɭ 
ɡɪɟɧɢɹ, ɛɵɫɬɪɨ аɞаɩɬɢɪɨɜаɬɶɫɹ ɜ ɞɢɧаɦɢɱɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɨɛɳɟɫɬɜɟɧ-
ɧɨɣ ɫɪɟɞɟ, ɨɩɟɪɢɪɨɜаɬɶ ɫ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɢɧɮɨɪɦаɰɢɢ, ɫɨɜɪɟɦɟɧɧɵ-
ɦɢ ɢɧɮɨɪɦаɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɸɳɟɝɨ ɛаɝаɠ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧаɧɢɣ. 

В ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɧа ɩɟɪɜɵɣ ɩɥаɧ ɜɵɞɜɢɝаɟɬɫɹ ɡаɞаɱа ɩɨɢɫɤа ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɨɛɭɱɟɧɢɹ. А.А. Вɟɪɛɢɰɤɢɣ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɯɨɞа 
ɨɬ ɬɪаɞɢɰɢɨɧɧɨɝɨ ɨɛɴɹɫɧɢɬɟɥɶɧɨ-ɢɥɥɸɫɬɪаɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ ɤ «ɩɪаɤɬɢɤɨ-
ɨɪɢɟɧɬɢɪɨɜаɧɧɨɦɭ ɬɢɩɭ ɨɛɪаɡɨɜаɧɢɹ, ɧɨ ɛɟɡ ɩɨɬɟɪɢ ɨɫɧɨɜ ɟɝɨ ɮɭɧɞа-
ɦɟɧɬаɥɶɧɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɫɨɞɟɪɠаɧɢɹ» [2]. 
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В ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɫɟ ɱаɳɟ ɡɜɭɱɢɬ ɬɟɡɢɫ ɨ ɜɧɟɞɪɟɧɢɢ ɜ ɫɢɫɬɟɦɭ ɩɪɨ-
ɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɩɪɨɟɤɬɧɨ-ɰɟɥɟɜɨɝɨ ɩɨɞɯɨɞа. ɇɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɟаɥɢɡаɰɢɢ ɞаɧɧɨɝɨ ɩɨɞɯɨɞа ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ ɨɬɦɟɱɟɧа ɬаɤɠɟ ɧа ɨɮɢɰɢаɥɶɧɨɦ ɭɪɨɜɧɟ 
ɜ ɉɪɨгɪаɦɦе ɪаɡɜиɬиɹ ɨɛɪаɡɨɜаниɹ ɊɎ на 2016–2020 гɨɞɵ [8]. 

Ⱦɥɹ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɨɝɨ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɜ ɪаɦɤаɯ ɛа-
ɡɨɜɨɣ ɞɢɡаɣɧɟɪɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜɨɩɪɨɫ ɜɧɟɞɪɟɧɢɹ ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɭɠɟ 
ɧа ɩɟɪɜɨɦ ɤɭɪɫɟ ɨɫɨɛɟɧɧɨ аɤɬɭаɥɟɧ, ɩɨɫɤɨɥɶɤɭ ɫɥɟɞɭɸɳɢɦ ɲаɝɨɦ ɛɭɞɭɬ 
ɪаɛɨɬа ɧаɞ ɤɭɪɫɨɜɵɦɢ ɩɪɨɟɤɬаɦɢ ɢ ɫаɦɨɫɬɨɹɬɟɥɶɧаɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧаɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧаɦ [3, 8, 9]. 

Мɟɬɨɞ ɩɪɨɟɤɬɨɜ ɛɵɥ ɪаɡɪаɛɨɬаɧ ɜ ɧаɱаɥɟ XX ɜ. ɜ ɋɒА аɦɟɪɢɤаɧ-
ɫɤɢɦ ɮɢɥɨɫɨɮɨɦ ɢ ɩɟɞаɝɨɝɨɦ Ⱦɠ. Ⱦɶɸɢ, а ɬаɤɠɟ ɟɝɨ ɭɱɟɧɢɤɨɦ В.ɏ. Кɢɥ-
ɩаɬɪɢɤɨɦ. Ⱦɶɸɢ Ⱦɠ. ɩɪɟɞɥаɝаɥ ɫɬɪɨɢɬɶ ɨɛɭɱɟɧɢɟ ɧа аɤɬɢɜɧɨɣ ɨɫɧɨɜɟ, 
ɱɟɪɟɡ ɰɟɥɟɫɨɨɛɪаɡɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɱɟɧɢɤа. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧа ɩɪɨɛɥɟɦа 
ɢɡ ɪɟаɥɶɧɨɣ ɠɢɡɧɢ, ɡɧаɤɨɦаɹ ɢ ɡɧаɱɢɦаɹ ɞɥɹ ɭɱɟɧɢɤа, ɞɥɹ ɪɟɲɟɧɢɹ ɤɨ-
ɬɨɪɨɣ ɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɥɨɠɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧаɧɢɹ, а ɬаɤɠɟ ɧɨɜɵɟ 
ɡɧаɧɢɹ, ɤɨɬɨɪɵɟ ɟɳɟ ɩɪɟɞɫɬɨɢɬ ɩɪɢɨɛɪɟɫɬɢ [6]. 

В ɨɬɥɢɱɢɟ ɨɬ ɦɧɨɝɢɯ аɜɬɨɪɨɜ, ɫɜɹɡɵɜаɸɳɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɦɟɬɨɞа 
ɩɪɨɟɤɬɨɜ ɫ ɢɦɟɧɟɦ Ⱦɠ. Ⱦɶɸɢ, ɧɟɦɟɰɤɢɣ ɩɟɞаɝɨɝ М. Кɧɨɥɥ ɩɪɟɞɥаɝаɟɬ 
ɨɬɫɱɢɬɵɜаɬɶ ɪɨɠɞɟɧɢɟ ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɜ ɨɛɪаɡɨɜаɧɢɢ ɫ XVI ɜ., а ɢɫɬɨ-
ɪɢɸ ɟɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɪаɡɛɢɬɶ ɧа ɫɥɟɞɭɸɳɢɟ ɷɬаɩɵ [7]: 

1. 1590–1765 ɝɝ.: ɧаɱаɥɨ ɩɪɨɟɤɬɧɨɣ ɪаɛɨɬɵ ɜ аɪɯɢɬɟɤɬɭɪɧɵɯ ɲɤɨ-
ɥаɯ ȿɜɪɨɩɵ. Ɋаɡɪаɛɨɬɤа ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɪɨɟɤɬɨɜ. Пɪɨɟɤɬɧаɹ ɪаɛɨɬа 
ɞаɜаɥа ɫɬɭɞɟɧɬаɦ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɭɩаɬɶ ɜ ɦаɫɬɟɪ-ɤɥаɫɫɵ ɢ ɩɨɥɭɱаɬɶ 
ɬɢɬɭɥ аɤаɞɟɦɢɱɟɫɤɨɝɨ аɪɯɢɬɟɤɬɨɪа, ɱɬɨ ɫɞɟɥаɥɨ «ɩɪɨɟɤɬ» ɩɪɢɡɧаɧɧɵɦ 
ɦɟɬɨɞɨɦ ɨɛɭɱɟɧɢɹ. 

2. 1765–1880 ɝɝ. ɩɪɨɟɤɬ ɜ ɪаɦɤаɯ ɨɛɵɱɧɨɝɨ ɦɟɬɨɞа ɩɪɟɩɨɞаɜаɧɢɹ 
ɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜ Аɦɟɪɢɤɭ. ɋ ɩɨɹɜɥɟɧɢɟɦ ɪɨɞɫɬɜɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɩɪɨɮɟɫɫɢɣ ɷɬɨɬ ɦɟɬɨɞ ɪаɫɩɪɨɫɬɪаɧɢɥɫɹ ɧɟ ɬɨɥɶɤɨ ɜ аɪɯɢɬɟɤɬɭɪɧɵɯ, ɧɨ 
ɢ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɫɲɢɯ ɲɤɨɥаɯ ɫɧаɱаɥа ɜɨ Ɏɪаɧɰɢɢ, ɡа-
ɬɟɦ ɜ Ƚɟɪɦаɧɢɢ, Аɜɫɬɪɢɢ ɢ ɒɜɟɣɰаɪɢɢ, а ɜ ɫɟɪɟɞɢɧɟ XIX ɫɬɨɥɟɬɢɹ ɜ ɋɒА. 

3. 1880–1915 ɝɝ.: ɪаɛɨɬа ɧаɞ ɩɪɨɟɤɬаɦɢ ɜ ɱаɫɬɧɵɯ ɢ ɜ ɝɨɫɭɞаɪɫɬ-
ɜɟɧɧɵɯ ɲɤɨɥаɯ. Мɟɬɨɞ ɩɪɨɟɤɬɨɜ ɜ ɋɒА ɧаɡɵɜаɥɢ ɬаɤɠɟ ɦɟɬɨɞɨɦ ɩɪɨ-
ɛɥɟɦ, ɢ ɫɜɹɡɵɜаɥɫɹ ɨɧ ɫ ɢɞɟɹɦɢ, ɪаɡɪаɛɨɬаɧɧɵɦɢ аɦɟɪɢɤаɧɫɤɢɦ ɮɢɥɨ-
ɫɨɮɨɦ ɢ ɩɟɞаɝɨɝɨɦ Ⱦɠ. Ⱦɶɸɢ, а ɬаɤɠɟ ɟɝɨ ɭɱɟɧɢɤɨɦ В.ɏ. Кɢɥɩаɬɪɢɤɨɦ. 

4. 1915–1965 ɝɝ.: ɩɟɪɟɫɦɨɬɪ ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɢ ɟɝɨ ɜɨɡɜɪаɳɟɧɢɟ ɢɡ 
Аɦɟɪɢɤɢ ɨɛɪаɬɧɨ ɜ ȿɜɪɨɩɭ. Ⱦɨɫɬɨɢɧɫɬɜа ɩɪɨɟɤɬɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɢ ɨɰɟ-
ɧɟɧɵ ɦɢɪɨɜɨɣ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ. В ɧаɱаɥɟ ɏɏ ɫɬɨɥɟɬɢɹ 
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ɩɪɨɟɤɬɧɵɣ ɦɟɬɨɞ ɤаɤ ɫɩɟɰɢɮɢɱɟɫɤаɹ аɦɟɪɢɤаɧɫɤаɹ ɨɛɪаɡɨɜаɬɟɥɶɧаɹ 
ɫɬɪаɬɟɝɢɹ ɨɛɫɭɠɞаɥɫɹ ɢ ɩɪɢɦɟɧɹɥɫɹ ɜɨ ɦɧɨɝɢɯ ɫɬɪаɧаɯ ɦɢɪа. 

5. 1965 ɝ. – ɩɨ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ: ɩɨɜɬɨɪɧɨɟ ɨɬɤɪɵɬɢɟ ɢɞɟɢ ɩɪɨɟɤɬа 
ɢ ɬɪɟɬɶɹ ɜɨɥɧа ɟɝɨ ɦɟɠɞɭɧаɪɨɞɧɨɝɨ ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ. Мɧɨɝɢɟ ɫɨɜɪɟ-
ɦɟɧɧɵɟ ɞɜɢɠɟɧɢɹ ɢ ɪɟɮɨɪɦɵ ɨɛɪаɡɨɜаɧɢɹ ɨɩɢɪаɸɬɫɹ ɧа ɦɟɬɨɞ ɩɪɨɟɤ-
ɬɨɜ. Ɉɞɧаɤɨ ɩɟɪɢɨɞɢɡаɰɢɹ, ɩɪɟɞɥɨɠɟɧɧаɹ М. Кɧɨɥɥа, ɭɫɥɨɜɧа [7]. 

В Ɋɨɫɫɢɢ ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɜɨɡɧɢɤ ɜ 1905 ɝ. 
Пɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɟɞаɝɨɝа-ɷɤɫɩɟɪɢɦɟɧɬаɬɨɪа ɋ.Ɍ. ɒаɰɤɨɝɨ ɛɵɥа ɨɪɝа-
ɧɢɡɨɜаɧа ɝɪɭɩɩа ɫɨɬɪɭɞɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɪаɛаɬɵɜаɥɢ ɢɫɩɨɥɶɡɨɜаɧɢɟ 
ɩɪɨɟɤɬɧɵɯ ɦɟɬɨɞɨɜ ɜ ɲɤɨɥɶɧɨɣ ɨɛɪаɡɨɜаɬɟɥɶɧɨɣ ɩɪаɤɬɢɤɟ. В ɞаɥɶɧɟɣ-
ɲɟɦ ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ ɧаɲɟɥ ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɜ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ 
ɩɪаɤɬɢɤɟ, ɬаɤ ɤаɤ ɩɨɡɜɨɥɹɟɬ ɰɟɥɟɫɨɨɛɪаɡɧɨ ɫɨɱɟɬаɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧа-
ɧɢɹ ɢ ɢɯ ɩɪаɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɩɪɨɛɥɟɦ 
ɨɤɪɭɠаɸɳɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱаɸɳɢɯ-
ɫɹ. Пɪɢɜɟɞɟɧɧаɹ ɤɪаɬɤаɹ ɢɫɬɨɪɢɱɟɫɤаɹ ɫɩɪаɜɤа, ɤɨɧɟɱɧɨ, ɧɭɠɞаɟɬɫɹ 
ɜ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɦ ɨɫɜɟɳɟɧɢɢ. 

ɉɪиɦеɧеɧие ɦеɬɨɞа ɩɪɨеɤɬɨɜ ɧа ɩɪиɦеɪе ɞиɫциɩɥиɧы «ɐɜе-
ɬɨɜеɞеɧие и ɤɨɥɨɪиɫɬиɤа» 

Ⱦɢɫɰɢɩɥɢɧа «Цɜɟɬɨɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢɤа» ɩɪɟɞɧаɡɧаɱɟɧа ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ, ɫɩɟɰɢаɥɢɡɢɪɭɸɳɢɯɫɹ ɜ ɨɛɥаɫɬɢ ɞɢɡаɣɧɟɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɢ ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ ɨɛɳɟɨɛɪаɡɨɜаɬɟɥɶɧɭɸ, ɧɨ ɢ ɫɭɝɭɛɨ ɩɪɨɮɟɫɫɢɨɧаɥɶ-
ɧɭɸ ɡɧаɱɢɦɨɫɬɶ. 

ɐеɥɶ ɤɭɪɫа – ɨɡɧаɤɨɦɥɟɧɢɟ ɫɬɭɞɟɧɬɨɜ ɫ ɨɫɧɨɜɧɵɦɢ ɡаɤɨɧɨɦɟɪɧɨ-
ɫɬɹɦɢ ɰɜɟɬɨɜɨɣ ɤɨɦɩɨɡɢɰɢɢ, ɩɪɢɜɢɬɢɟ ɢɦ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ-ɤɭɥɶɬɭɪɧɵɯ 
ɧаɜɵɤɨɜ ɪаɛɨɬɵ ɫ ɰɜɟɬɨɦ ɜ ɫɨɱɟɬаɧɢɢ ɫ ɮɨɪɦɨɣ ɢ ɩɪɨɫɬɪаɧɫɬɜɨɦ, ɪаɡɜɢ-
ɬɢɟ ɢɧɞɢɜɢɞɭаɥɶɧɵɯ ɢ ɬɜɨɪɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɤаɠɞɨɝɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧаɧɢɣ ɜ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɂɡɭɱɟɧɢɟ ɤɭɪɫа ɫɬаɜɢɬ ɩɟɪɟɞ ɫɨɛɨɣ ɫɥɟɞɭɸɳɢɟ ɡаɞаɱи: ɢɡɭɱɢɬɶ 
ɢɫɬɨɪɢɸ ɪаɡɜɢɬɢɹ ɧаɭɤɢ ɨ ɰɜɟɬɟ, ɬɟɨɪɢɸ ɬɪɟɯɦɟɪɧɨɫɬɢ ɰɜɟɬа, ɩɥɨɫɤɢɟ 
ɢ ɨɛɴɟɦɧɵɟ ɰɜɟɬɨɜɵɟ ɫɢɫɬɟɦɵ, ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɫɬɟɦɭ ɫɬаɧɞаɪɬɢɡаɰɢɢ 
ɰɜɟɬɨɜ ɧа ɛаɡɟ ɢɫɫɥɟɞɨɜаɧɢɣ ɜ ɨɛɥаɫɬɢ ɮɢɡɢɤɢ, ɨɩɬɢɤɢ, ɩɫɢɯɨɮɢɡɢɤɢ, 
ɦɟɞɢɰɢɧɵ ɢ ɷɫɬɟɬɢɤɢ; ɮɢɡɢɤɨ-ɨɩɬɢɱɟɫɤɭɸ ɫɭɳɧɨɫɬɶ ɰɜɟɬа, ɫɜɹɡɶ ɰɜɟɬа 
ɫɨ ɡɪɟɧɢɟɦ ɢ ɷɦɨɰɢɨɧаɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɱɟɥɨɜɟɤа. 

ɇаɭɱɢɬɶ ɫɬɭɞɟɧɬɨɜ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦ ɧаɜɵɤаɦ ɪаɛɨɬɵ ɫ ɠɢɜɨ-
ɩɢɫɧɵɦɢ ɦаɬɟɪɢаɥаɦɢ (аɤɜаɪɟɥɶɧɵɟ ɤɪаɫɤɢ, ɝɭаɲɶ, ɩаɫɬɟɥɶ ɢ аɤɜаɪɟɥɶ-
ɧɵɟ ɤаɪаɧɞаɲɢ ɢ ɞɪ.) ɩɪɢ ɫɨɡɞаɧɢɢ ɰɜɟɬɨɜɵɯ ɦɨɞɟɥɟɣ ɢ ɝɪаɮɢɱɟɫɤɢɯ 
ɤɨɦɩɨɡɢɰɢɣ; ɪаɡɜɢɬɶ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɪаɠаɬɶ ɬɜɨɪɱɟɫɤɢɣ ɡаɦɵɫɟɥ ɫ ɩɨ-
ɦɨɳɶɸ ɭɫɥɨɜɧɨɝɨ ɹɡɵɤа ɰɜɟɬа. 



 417 

В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɜаɥɢɮɢɤаɰɢɨɧɧɵɦɢ ɬɪɟɛɨɜаɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟ-
ɦɵɦɢ ɤ ɜɵɩɭɫɤɧɢɤɭ ɫɩɟɰɢаɥɶɧɨɫɬɢ «Ⱦɢɡаɣɧ», ɫɮɨɪɦɢɪɨɜаɬɶ ɨɩɪɟɞɟ-
ɥɟɧɧɵɟ ɨɛɳɟɤɭɥɶɬɭɪɧɵɟ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ. 

Ɋаɛɨɱаɹ ɩɪɨɝɪаɦɦа ɞɢɫɰɢɩɥɢɧɵ «Цɜɟɬɨɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢɤа» 
ɪаɫɫɱɢɬаɧа ɧа ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ: ɨɱɧɭɸ, ɨɱɧɨ-ɡаɨɱɧɭɸ ɢ ɭɫ-
ɤɨɪɟɧɧɭɸ (ɫɨɤɪаɳɟɧɧɭɸ). ɍɱɟɛɧɵɦ ɩɥаɧɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɡɭɱɟɧɢɟ 
ɞɢɫɰɢɩɥɢɧɵ ɧа 1-ɦ ɤɭɪɫɟ ɜɨ 2-ɦ ɫɟɦɟɫɬɪɟ. 

Аɧаɥɢɡɢɪɭɹ ɰɟɥɢ, ɡаɞаɱɢ ɢ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «Цɜɟɬɨ-
ɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢɤа», ɫɥɟɞɭɟɬ ɭɱɢɬɵɜаɬɶ, ɱɬɨ ɩɪɢɪɨɞа ɰɜɟɬа – ɩɨɧɹ-
ɬɢɟ ɤɨɦɩɥɟɤɫɧɨɟ ɢ ɫɥɨɠɧɨɟ. ɋɥɨɠɧɨɫɬɶ ɡаɤɥɸɱаɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧа ɧа-
ɯɨɞɢɬɫɹ ɧа ɩɟɪɟɤɪɟɫɬɢɢ ɬаɤɢɯ ɮɭɧɞаɦɟɧɬаɥɶɧɵɯ ɧаɭɤ, ɤаɤ ɮɢɡɢɤа, ɯɢ-
ɦɢɹ, ɩɫɢɯɨɮɢɡɢɤа, ɩɫɢɯɨɥɨɝɢɹ, ɦɟɞɢɰɢɧа ɢ ɞɪ., ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɩɪɢɪɨɞа 
ɰɜɟɬа ɦɨɠɟɬ ɢɡɭɱаɬɶɫɹ ɫ ɪаɡɧɵɯ ɩɨɡɢɰɢɣ. Ɏɢɡɢɤа ɢɫɫɥɟɞɭɟɬ ɷɧɟɪɝɢɸ 
ɷɥɟɤɬɪɨɦаɝɧɢɬɧɵɯ ɤɨɥɟɛаɧɢɣ, ɤɨɬɨɪɵɟ ɧɟɫɟɬ ɫɜɟɬ, ɪаɡɥɨɠɟɧɢɟ ɛɟɥɨɝɨ 
ɫɜɟɬа ɩɪɢ ɟɝɨ ɩɪɢɡɦаɬɢɱɟɫɤɨɦ ɪаɫɫɟɢɜаɧɢɢ, а ɬаɤɠɟ ɢɡɭɱаɟɬ ɱаɫɬɨɬɭ ɤɨ-
ɥɟɛаɧɢɣ ɢ ɞɥɢɧɭ ɪаɡɥɢɱɧɵɯ ɫɜɟɬɨɜɵɯ ɜɨɥɧ. ɋ ɩɨɡɢɰɢɢ ɮɢɡɢɤɢ ɪɟаɥɶɧɵɟ 
ɩɪɟɞɦɟɬɵ ɜɨɨɛɳɟ ɧɟ ɢɦɟɸɬ ɰɜɟɬа. Цɜɟɬ ɩɪɨɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞа, ɤɨɝɞа 
ɩɪɟɞɦɟɬ ɨɫɜɟɳɟɧ ɢ ɤɨɝɞа ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɪаɠаɟɬ (ɩɨɝɥɨɳаɹ ɢɥɢ ɩɪɟɥɨɦ-
ɥɹɹ) ɩɭɱɨɤ ɫɜɟɬа ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ ɜɨɥɧɵ. ɏɢɦɢɹ ɢɡɭɱаɟɬ ɦɨɥɟɤɭ-
ɥɹɪɧɭɸ ɤɨɧɫɢɫɬɟɧɰɢɸ ɰɜɟɬɧɵɯ ɦаɬɟɪɢаɥɨɜ ɢ ɩɢɝɦɟɧɬɨɜ, ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɰɜɟɬɧɵɯ ɤɪаɫɢɬɟɥɟɣ. ɏɢɦɢɹ ɤɪаɫɨɤ – ɷɬɨ ɨɝɪɨɦɧаɹ ɨɛɥаɫɬɶ ɩɪɨɦɵɲɥɟɧ-
ɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜа. 

ɇɟɬ ɞɜɭɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɜɨɫɩɪɢɧɢɦаɥɢ ɛɵ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɰɜɟɬ аɛ-
ɫɨɥɸɬɧɨ ɨɞɢɧаɤɨɜɨ. Пɫɢɯɨɮɢɡɢɤа ɡаɧɢɦаɟɬɫɹ ɢɡɭɱɟɧɢɟɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɰɜɟɬɨɜɨɝɨ ɡɪɟɧɢɹ ɢ ɫɨɡɞаɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɫɬаɧɞаɪɬɧɨɝɨ ɧаɛɥɸɞаɬɟɥɹ 
ɫɢɫɬɟɦ ɨɰɟɧɤɢ ɢ ɢɡɦɟɪɟɧɢɹ ɰɜɟɬа. 

Ɏɢɡɢɱɟɫɤɢɟ ɢ ɩɫɢɯɨɮɢɡɢɱɟɫɤɢɟ аɫɩɟɤɬɵ ɧаɭɤɢ ɨ ɰɜɟɬɟ ɫɨɜɫɟɦ ɧɟ 
ɭɱɢɬɵɜаɸɬ ɜɥɢɹɧɢɟ ɰɜɟɬа ɧа ɫɨɡɧаɧɢɟ, ɬɨɝɞа ɤаɤ ɜɫɹɤɢɣ ɨɬɞɟɥɶɧɨ ɜɡɹ-
ɬɵɣ ɰɜɟɬ ɢɥɢ ɫɨɱɟɬаɧɢɟ ɰɜɟɬɨɜ ɦɨɠɟɬ ɜɨɫɩɪɢɧɢɦаɬɶɫɹ ɱɟɥɨɜɟɤɨɦ ɪаɡ-
ɥɢɱɧɨ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɧаɫɬɪɨɟɧɢɹ, ɷɦɨɰɢɨɧаɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɭɥɶ-
ɬɭɪɧɨɝɨ ɭɪɨɜɧɹ, ɰɜɟɬɨɜɵɯ аɫɫɨɰɢаɰɢɣ, ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɪаɫɩɨɥɨɠɟ-
ɧɢɹ ɰɜɟɬɨɜɨɝɨ ɩɹɬɧа, ɟɝɨ ɮɨɪɦɵ, ɮаɤɬɭɪɵ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮаɤɬɨɪɨɜ. 

ɂɡɭɱɟɧɢɟɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɢ ɪɟаɤɰɢɟɣ ɱɟ-
ɥɨɜɟɤа ɧа ɰɜɟɬ, ɩɪɨɛɥɟɦ ɜɥɢɹɧɢɹ ɰɜɟɬа ɧа ɧаɲɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ ɢ ɞɭ-
ɲɟɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡаɧɢɦаɟɬɫɹ ɩɫɢɯɨɥɨɝɢɹ. Мɟɞɢɰɢɧа ɢɡɭɱаɟɬ ɪаɡɥɢɱɧɵɟ 
ɞɟɣɫɬɜɢɹ ɫɜɟɬа ɢ ɰɜɟɬа ɧа ɧаɲ ɨɪɝаɧɢɡɦ, ɧаɲɢ аɧаɬɨɦɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, 
ɜɵɹɜɥɹɟɬ ɥɟɱɟɛɧɵɟ ɫɜɨɣɫɬɜа ɰɜɟɬа. Пɪɢ ɷɬɨɦ ɜɫɟ ɧаɭɤɢ ɧаɯɨɞɹɬɫɹ ɜ ɬɟɫ-
ɧɨɣ ɜɡаɢɦɨɫɜɹɡɢ [4]. 
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В ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɰɜɟɬɨɜɟɞɟɧɢɸ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɥɟɤɰɢɢ, ɩɪаɤ-
ɬɢɱɟɫɤɢɟ ɡаɧɹɬɢɹ ɢ ɫɟɦɢɧаɪɵ. Вɫɟ ɥɟɤɰɢɢ ɫɨɩɪɨɜɨɠɞаɸɬɫɹ ɦɭɥɶɬɢɦɟ-
ɞɢа-ɩɪɟɡɟɧɬаɰɢɟɣ ɫ ɛɨɥɶɲɢɦ ɧаɛɨɪɨɦ ɢɥɥɸɫɬɪаɰɢɨɧɧɨɝɨ ɦаɬɟɪɢаɥа, 
ɩɨɤаɡɨɦ ɤɨɥɨɪɢɫɬɢɱɟɫɤɢɯ ɝаɦɦ, ɰɜɟɬɨɜɵɯ ɦɨɞɟɥɟɣ ɢ ɞɪ., ɱɬɨ ɫɩɨɫɨɛɫɬ-
ɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɜɢɡɭаɥɶɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɩɪɨɰɟɫɫа ɨɛɭɱɟɧɢɹ ɢ ɩɨ-
ɜɵɲаɟɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

ɇа ɩɪаɤɬɢɱɟɫɤɢɯ ɡаɧɹɬɢɹɯ ɫɬɭɞɟɧɬɵ-ɞɢɡаɣɧɟɪɵ, ɫɨɡɞаɜаɹ ɰɜɟɬɨɜɵɟ 
ɝɪаɮɢɱɟɫɤɢɟ ɤɨɦɩɨɡɢɰɢɢ, ɭɱаɬɫɹ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦ ɧаɜɵɤаɦ ɪаɛɨɬɵ 
ɫ ɠɢɜɨɩɢɫɧɵɦɢ ɦаɬɟɪɢаɥаɦɢ (аɤɜаɪɟɥɶɧɵɟ ɤɪаɫɤɢ, ɝɭаɲɶ, ɩаɫɬɟɥɶ, аɤ-
ɜаɪɟɥɶɧɵɟ ɤаɪаɧɞаɲɢ ɢ ɞɪ.). Пɪɢ ɧаɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɢ ɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɱаɫɬɢɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɝɪаɮɢɱɟɫɤɢɟ 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪаɦɦɵ ɞɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬаɜ-
ɥɟɧɧɵɯ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɡаɞаɱ ɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-
ɝɪаɮɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ.  

Пɪɨɟɤɬ ɜ ɤɭɪɫɟ ɰɜɟɬɨɜɟɞɟɧɢɹ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, – ɷɬɨ ɞɨɩɨɥɧɟɧɢɟ 
ɢ ɭɜɟɥɢɱɟɧɢɟ ɤɪɭɝɨɡɨɪа ɤ ɥɟɤɰɢɨɧɧɨɦɭ ɦаɬɟɪɢаɥɭ, ɫ ɞɪɭɝɨɣ – ɪɟɲɟɧɢɟ 
ɬɜɨɪɱɟɫɤɨɣ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪаɹ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɫɨɜɨ-
ɤɭɩɧɨɫɬɢ ɪаɡɧɨɨɛɪаɡɧɵɯ ɦɟɬɨɞɨɜ, ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ ɢ ɢɧɬɟɝɪɢɪɨɜаɧɢɹ 
ɡɧаɧɢɣ ɢɡ ɪаɡɥɢɱɧɵɯ ɨɛɥаɫɬɟɣ ɧаɭɤɢ, ɬɜɨɪɱɟɫɬɜа ɢ ɢɧɮɨɪɦаɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ. Ɉɧ ɨɪɢɟɧɬɢɪɨɜаɧ ɧа ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɬɭ-
ɞɟɧɬɨɜ – ɢɧɞɢɜɢɞɭаɥɶɧɭɸ (ɝɪɭɩɩа ɭɫɤɨɪɟɧɧɨɝɨ ɨɛɭɱɟɧɢɹ), ɩаɪɧɭɸ ɢɥɢ 
ɝɪɭɩɩɨɜɭɸ (2 ɢɥɢ 3 ɫɬɭɞɟɧɬа ɜ ɨɱɧɨɣ ɢ ɨɱɧɨ-ɡаɨɱɧɨɣ ɮɨɪɦɟ), ɤɨɬɨɪɭɸ 
ɫɬɭɞɟɧɬɵ ɜɵɩɨɥɧɹɥɢ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɬɪɟɡɤа ɜɪɟɦɟɧɢ. 

Пɪɢ ɨɪɝаɧɢɡаɰɢɢ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɭɱɢ-
ɬɵɜаɬɶ ɮɨɪɦɭ ɨɛɭɱɟɧɢɹ, ɜɨɡɪаɫɬɧɭɸ ɤаɬɟɝɨɪɢɸ, ɩɫɢɯɨɥɨɝɨ-ɮɢɡɢɨɥɨ-
ɝɢɱɟɫɤɢɟ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. Пɪɢ ɨɱɧɨɣ ɮɨɪɦɟ 
ɨɛɭɱɟɧɢɹ ɤɪɭɝ ɢɧɬɟɪɟɫɨɜ ɢ ɩɪɨɛɥɟɦ, ɫ ɤɨɬɨɪɵɦɢ ɦɨɝɥɢ ɜɫɬɪɟɬɢɬɶɫɹ ɫɬɭ-
ɞɟɧɬɵ ɞаɧɧɨɣ ɜɨɡɪаɫɬɧɨɣ ɝɪɭɩɩɵ, ɞɨɫɬаɬɨɱɧɨ ɨɝɪаɧɢɱɟɧ. Пɨɷɬɨɦɭ ɬɟɦа 
ɩɪɨɟɤɬа ɜɵɛɢɪаɥаɫɶ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɬɢɜаɰɢɢ ɜɤɥɸɱɟɧɢɹ ɫɬɭ-
ɞɟɧɬɨɜ ɜ ɫаɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪаɛɨɬɭ ɢ ɧаɯɨɞɢɥаɫɶ ɜ ɨɛɥаɫɬɢ ɩɨɡɧаɜаɬɟɥɶ-
ɧɵɯ ɢɧɬɟɪɟɫɨɜ ɞаɧɧɨɣ ɜɨɡɪаɫɬɧɨɣ ɤаɬɟɝɨɪɢɢ. Вɵɛɨɪ ɬɟɦɵ ɩɪɟɞɨɫɬаɜ-
ɥɹɥɫɹ ɩɪɟɩɨɞаɜаɬɟɥɟɦ ɫɨɝɥаɫɧɨ ɭɱɟɛɧɨɣ ɩɪɨɝɪаɦɦɟ ɫ ɰɟɥɶɸ ɭɝɥɭɛɥɟɧɢɹ 
ɡɧаɧɢɣ, ɞɢɮɮɟɪɟɧɰɢɪɨɜаɧɢɹ ɩɪɨɰɟɫɫа ɨɛɭɱɟɧɢɹ, ɢɧɬɟɪɟɫɨɜ ɢ ɫɩɨɫɨɛɧɨ-
ɫɬɟɣ ɫɬɭɞɟɧɬɨɜ, а ɬаɤɠɟ ɜɢɞа ɞɢɡаɣɧа. 

ɋɬɭɞɟɧɬɵ ɨɱɧɨ-ɡаɨɱɧɨɣ ɢ ɭɫɤɨɪɟɧɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɬɟɦɭ ɩɪɨɟɤ-
ɬа ɜɵɛɢɪаɥɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɥɢɱɧɵɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɧа-
ɜɵɤɨɜ, ɢɧɬɟɪɟɫɨɜ ɢ ɪɟаɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ ɩɪаɤɬɢɤɢ. 
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В ɯɨɞɟ ɪаɛɨɬɵ ɧаɞ ɩɪɨɟɤɬɨɦ ɫɨɡɞаɜаɥɢɫɶ ɩɟɞаɝɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 
ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɨɜаɥɢ ɩɟɪɟɯɨɞɭ ɨɬ ɨɞɧɨɝɨ ɬɢɩа ɞɟɹɬɟɥɶɧɨɫɬɢ (ɩɨɡɧа-
ɜаɬɟɥɶɧɨɣ) ɤ ɞɪɭɝɨɣ (ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɣ) ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɦɟɧɨɣ 
ɩɨɬɪɟɛɧɨɫɬɟɣ, ɦɨɬɢɜɨɜ, ɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬаɬɨɜ. Ɉɛɴɹɫɧɹɥɨɫɶ ɧɟ ɬɨɥɶɤɨ, 
ɤаɤ ɨɪɝаɧɢɡɨɜаɬɶ ɩɨɞɝɨɬɨɜɤɭ, ɩɪɨɜɟɞɟɧɢɟ ɢ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɩɪɨɟɤɬа, ɧɨ 
ɢ ɜɵɞɜɢɝаɥɢɫɶ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: ɭɦɟɧɢɟ ɹɫɧɨ, ɨɛɪаɡɧɨ ɢ ɥɨɝɢɱɧɨ ɪаɫ-
ɤɪɵɬɶ ɫɨɞɟɪɠаɧɢɟ ɬɟɦɵ, ɩɨɢɫɤ ɫɜɨɟɝɨ ɪаɤɭɪɫа ɪаɫɤɪɵɬɢɹ ɬɟɦɵ, ɫɨɛɥɸ-
ɞɟɧɢɟ ɪɟɝɥаɦɟɧɬа (20–30 ɦɢɧɭɬ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ 
ɢ 30–45 ɦɢɧɭɬ ɞɥɹ ɨɱɧɨ-ɡаɨɱɧɨɣ ɢ ɭɫɤɨɪɟɧɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ). 

Эɬаɩы ɪаɛɨɬы ɧаɞ ɩɪɨɟɤɬɨɦ: 
1-ɣ ɷɬаɩ – ɩɨɝɪɭɠɟɧɢɟ ɜ ɩɪɨɟɤɬ. ɇа ɷɬɨɦ ɷɬаɩɟ ɫɬɭɞɟɧɬ (ɝɪɭɩɩа 

ɫɬɭɞɟɧɬɨɜ) ɜɵɛɢɪаɟɬ ɬɟɦɭ ɩɪɨɟɤɬа, ɨɩɪɟɞɟɥɹɸɬɫɹ ɰɟɥɶ ɢ ɡаɞаɱɢ ɩɪɨɟɤɬа, 
ɩɪɟɩɨɞаɜаɬɟɥɶ ɩɪɟɞɥаɝаɟɬ ɪаɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɞɥɹ ɪаɫɫɦɨɬɪɟɧɢɹ ɩɨ-
ɫɬаɜɥɟɧɧɵɯ ɡаɞаɱ. 

2-ɣ ɷɬаɩ – ɨɪɝаɧɢɡаɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɪɝаɧɢɡаɰɢɹ ɨɛɪаɡɨɜаɬɟɥɶɧɨ-
ɝɨ ɩɪɨɰɟɫɫа, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜаɧɢɟ ɦɢɤɪɨɤɥɢɦаɬа 
ɝɪɭɩɩɵ, ɢɡɦɟɧɹɸɬɫɹ ɢ ɥɢɱɧɨɫɬɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɫɬɭɞɟɧɬа: ɢɞɟɬ ɮɨɪ-
ɦɢɪɨɜаɧɢɟ аɞɟɤɜаɬɧɨɣ ɫаɦɨɨɰɟɧɤɢ, ɜɨɫɩɢɬɵɜаɟɬɫɹ ɫɬɪɟɦɥɟɧɢɟ ɤ ɤɨɨɩɟ-
ɪаɰɢɢ ɩɪɢ ɫɨɯɪаɧɟɧɢɢ ɫɨɛɫɬɜɟɧɧɨɣ ɩɨɡɢɰɢɢ. Пɪɟɩɨɞаɜаɬɟɥɶ ɧа ɞаɧɧɨɦ 
ɷɬаɩɟ ɢɡ ɢɫɬɨɱɧɢɤа ɢɧɮɨɪɦаɰɢɢ ɩɪɟɜɪаɳаɟɬɫɹ ɜ ɩɪɨɜɨɞɧɢɤ ɩɨ ɢɧɮɨɪɦа-
ɰɢɨɧɧɨɦɭ ɩɪɨɫɬɪаɧɫɬɜɭ, ɫɬɢɦɭɥɢɪɭɹ ɫɬɭɞɟɧɬа ɤ ɬɜɨɪɱɟɫɤɨɦɭ ɩɨɢɫɤɭ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɩɨɥɧɹɟɬ ɪаɛɨɬɭ, ɨɬɦɟɱаɹ ɟɟ ɞɨɫɬɨɢɧɫɬɜа ɢ ɧɟɞɨɫɬаɬɤɢ. 

3-ɣ ɷɬаɩ – ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɇа ɷɬɨɦ ɷɬаɩɟ ɫɬɭɞɟɧɬ 
ɢɥɢ ɝɪɭɩɩа ɫɨɛɢɪаɟɬ ɦаɬɟɪɢаɥ, ɪаɛɨɬаɟɬ ɫ ɥɢɬɟɪаɬɭɪɨɣ ɢ ɂɧɬɟɪɧɟɬɨɦ, 
аɧаɥɢɡɢɪɭɹ ɢ ɫɢɫɬɟɦаɬɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦаɰɢɸ, ɨɛɫɭɠɞаɟɬ 
ɜ ɝɪɭɩɩɟ ɩɨɫɬаɜɥɟɧɧɵɟ ɡаɞаɱɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɟɬ ɢ ɨɮɨɪɦ-
ɥɹɟɬ ɩɪɨɟɤɬ. Пɪɟɩɨɞаɜаɬɟɥɶ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ ɬɨɥɶɤɨ ɤɨɪɪɟɤɬɢɪɭɟɬ ɜɵ-
ɩɨɥɧɟɧɧɭɸ ɪаɛɨɬɭ. 

4-ɣ ɷɬаɩ – ɩɪɟɡɟɧɬаɰɢɹ ɩɪɨɟɤɬа. Эɬаɩ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɡаɜɟɪɲɟɧɢɹ 
ɪаɛɨɬɵ, аɧаɥɢɡа ɩɪɨɞɟɥаɧɧɨɝɨ, ɫаɦɨɨɰɟɧɤɢ, ɨɰɟɧɤɢ ɫɨ ɫɬɨɪɨɧɵ ɢ ɩɪɟɞ-
ɫɬаɜɥɟɧɢɹ ɪɟɡɭɥɶɬаɬɨɜ. ɇа ɷɬɨɦ ɷɬаɩɟ ɫɬɭɞɟɧɬ ɢɥɢ ɝɪɭɩɩа ɩɪɟɡɟɧɬɭɟɬ 
ɩɪɨɟɤɬ, ɭɱаɫɬɜɭɟɬ ɜ ɤɨɥɥɟɤɬɢɜɧɨɦ ɨɛɫɭɠɞɟɧɢɢ ɢ ɫɨɞɟɪɠаɬɟɥɶɧɨɣ ɨɰɟɧ-
ɤɟ ɪɟɡɭɥɶɬаɬɨɜ ɩɪɨɞɟɥаɧɧɨɣ ɪаɛɨɬɵ. 

Пɪɢɜɟɞɭ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɪɨɜ ɫɬɭɞɟɧɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ ɢɡ ɫɨɛɫɬɜɟɧ-
ɧɨɣ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɩɪаɤɬɢɤɢ. ɇаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ «Пɫɢ-
ɯɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɰɜɟɬа ɢ ɮɨɪɦɵ 
ɜ ɝɪаɮɢɱɟɫɤɨɦ ɞɢɡаɣɧɟ» ɛɵɥ ɪаɡɪаɛɨɬаɧ ɫɬɭɞɟɧɬɤаɦɢ I ɤɭɪɫа ɨɱɧɨɝɨ ɨɬ-
ɞɟɥɟɧɢɹ ɩɨ ɧаɩɪаɜɥɟɧɢɸ «Ƚɪаɮɢɱɟɫɤɢɣ ɞɢɡаɣɧ», ɜ ɞаɥɶɧɟɣɲɟɦ ɨɧ ɛɵɥ 
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ɩɪɟɞɫɬаɜɥɟɧ ɧа ɤɨɧɮɟɪɟɧɰɢɢ, ɝɞɟ ɩɨɥɭɱɢɥ ɞɢɩɥɨɦ I ɫɬɟɩɟɧɢ ɢ ɛɵɥ ɨɩɭɛ-
ɥɢɤɨɜаɧ ɜ ɫɛɨɪɧɢɤɟ ɞɨɤɥаɞɨɜ [1, 5]. 

«Пɪɨɟɤɬɢɪɨɜаɧɢɟ ɰɜɟɬɨɜɨɝɨ ɤɥɢɦаɬа ɜ ɢɧɬɟɪɶɟɪɟ ɞɟɬɫɤɨɣ ɤɨɦɧа-
ɬɵ» – ɩɨɡɧаɜаɬɟɥɶɧɵɣ ɩɪɨɟɤɬ, ɜɵɩɨɥɧɟɧɧɵɣ ɫɬɭɞɟɧɬаɦɢ ɨɱɧɨ-ɡаɨɱɧɨɣ 
ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ (ɫɪɟɞɨɜɨɣ ɞɢɡаɣɧ). Ɋаɡɪаɛɨɬɱɢɤɢ ɨɡɧаɤɨɦɢɥɢ аɭɞɢɬɨ-
ɪɢɸ ɫ ɰɜɟɬɨɜɵɦ ɜɨɫɩɪɢɹɬɢɟɦ ɭ ɞɟɬɟɣ, ɨɮɨɪɦɥɟɧɢɟɦ ɞɟɬɫɤɨɣ ɤɨɦɧаɬɵ 
ɪаɡɧɵɯ ɜɨɡɪаɫɬɧɵɯ ɝɪɭɩɩ (ɞɨ 3 ɥɟɬ, ɨɬ 3 ɞɨ 6 ɥɟɬ, ɦɥаɞɲɟɝɨ ɢ ɩɨɞɪɨɫɬ-
ɤɨɜɨɝɨ ɜɨɡɪаɫɬа), ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɢ ɡɨɧɢɪɨɜаɧɢɟɦ ɞɟɬɫɤɨɣ 
ɤɨɦɧаɬɵ ɞɥɹ ɞɜɨɢɯ ɞɟɬɟɣ ɢ ɞɜɨɣɧɹɲɟɤ, ɩɨɞɛɨɪɨɦ ɰɜɟɬɨɜɨɣ ɝаɦɦɵ ɢ ɫɨ-
ɜɪɟɦɟɧɧɵɯ ɨɬɞɟɥɨɱɧɵɯ ɦаɬɟɪɢаɥɨɜ. 

ɇаɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬаɜɥɹɸɬ ɩɪɨɟɤɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɫɬɭɞɟɧɬа-
ɦɢ ɫɨɤɪаɳɟɧɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɠɟ ɢɦɟɸɬ ɜɵɫɲɟɟ ɨɛɪаɡɨɜаɧɢɟ 
ɢ ɪаɛɨɬаɸɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɫɮɟɪɟ. ɇаɩɪɢɦɟɪ, ɨɛɭɱаɸ-
ɳɢɟ ɩɪɨɟɤɬɵ: «Пɫɢɯɨɥɨɝɢɹ ɰɜɟɬа. Пɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɬɟɫɬɵ», ɩɪɟɞɫɬаɜɥɟɧ-
ɧɵɣ ɧа ɫɨɢɫɤаɧɢɟ аɭɞɢɬɨɪɢɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɦ ɩɫɢɯɨɥɨɝɨɦ, «Ɂɪɟɧɢɟ ɢ ɟɝɨ 
ɨɫɨɛɟɧɧɨɫɬɢ», ɪаɡɪаɛɨɬаɧɧɵɦ ɜɪаɱɨɦ-ɨɮɬаɥɶɦɨɥɨɝɨɦ, ɜɵɡɜаɥɢ ɨɝɪɨɦɧɵɣ 
ɢɧɬɟɪɟɫ, ɲɤɜаɥ ɜɨɩɪɨɫɨɜ ɢ ɞɢɫɤɭɫɫɢɸ ɭ аɭɞɢɬɨɪɢɢ. Аɜɬɨɪɵ ɩɪɨɜɟɥɢ ɬɟɫɬɢ-
ɪɨɜаɧɢɟ аɭɞɢɬɨɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɩɪɨɟɤɬа, ɜ ɮɨɪɦɟ ɢɝɪɵ ɜɵɩɨɥɧɢ-
ɥɢ ɪɢɫɭɧɨɱɧɵɣ ɬɟɫɬ «ɧɟɫɭɳɟɫɬɜɭɸɳɟɟ ɠɢɜɨɬɧɨɟ», ɩɨɡɧаɤɨɦɢɥɢ ɫɨ ɫɬɪɨɟ-
ɧɢɟɦ ɡɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢ ɬɟɨɪɢɟɣ ɰɜɟɬɨɜɨɝɨ ɡɪɟɧɢɹ. 

Каɠɞɵɣ ɢɡ ɩɪɨɟɤɬɨɜ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɝɨɜɨɪɹɬ 
ɨ ɜɡɝɥɹɞаɯ ɟɝɨ ɪаɡɪаɛɨɬɱɢɤа ɧа ɫɥɨɠɧɭɸ ɢ ɦɧɨɝɨɝɪаɧɧɭɸ ɩɪɨɛɥɟɦɭ ɢɡɭ-
ɱɟɧɢɹ ɰɜɟɬа. Ȼɥаɝɨɞаɪɹ ɬаɤɨɦɭ ɩɨɞɯɨɞɭ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧаɧɢɹ ɩɨɦɨɝаɸɬ 
ɫɬаɧɨɜɥɟɧɢɸ ɩɪаɤɬɢɱɟɫɤɢɯ ɧаɜɵɤɨɜ, ɬɜɨɪɱɟɫɤɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɫɬɭɞɟɧ-
ɬаɦɢ ɨɛɪаɡɧɨ-ɫɦɵɫɥɨɜɵɯ ɢ ɜɢɡɭаɥɶɧɨ-ɜɵɪаɡɢɬɟɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɰɜɟɬа ɜ ɬаɤɢɯ ɨɛɥаɫɬɹɯ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤаɤ ɫɪɟɞɨɜɨɣ ɢ ɝɪаɮɢ-
ɱɟɫɤɢɣ ɞɢɡаɣɧ. В ɪɟɡɭɥɶɬаɬɟ ɩɪɨɞɟɥаɧɧɨɣ ɪаɛɨɬɵ ɪɟɱɶ ɭɠɟ ɢɞɟɬ ɧɟ 
ɬɨɥɶɤɨ ɨɛ ɨɛɭɱɟɧɢɢ, ɧɨ ɢ ɨ ɫɨɰɢаɥɶɧɨ-ɧɪаɜɫɬɜɟɧɧɨɦ ɜɨɫɩɢɬаɧɢɢ ɢ ɫа-
ɦɨɜɨɫɩɢɬаɧɢɢ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ ɱɟɝɨ ɧɭɠɟɧ ɦɟɬɨɞ ɩɪɨɟɤɬɨɜ: ɫɬɭɞɟɧɬɵ ɜɵɪаɛа-
ɬɵɜаɸɬ ɧаɜɵɤɢ ɤ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɨɫɜɨɟɧɢɸ ɦаɬɟɪɢаɥа, ɩɪɢɨɛɪɟɬаɸɬ 
ɨɩɵɬ ɩɭɛɥɢɱɧɨɝɨ ɜɵɫɬɭɩɥɟɧɢɹ, ɭɦɟɧɢɟ ɜɟɫɬɢ ɞɢɫɤɭɫɫɢɸ ɢ ɨɬɫɬаɢɜаɬɶ 
ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ, ɭɱаɬɫɹ ɩɪɟɞɫɬаɜɥɹɬɶ ɧа ɷɥɟɤɬɪɨɧɧɵɯ ɧɨɫɢɬɟɥɹɯ ɯɭ-
ɞɨɠɟɫɬɜɟɧɧɨ-ɝɪаɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦаɰɢɸ, ɜ ɪɟɡɭɥɶɬаɬɟ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ 
ɜɵɩɨɥɧɹɟɦɵɣ ɫɬɭɞɟɧɬаɦɢ ɤɨɦɩɥɟɤɫ ɞɟɣɫɬɜɢɣ ɡаɜɟɪɲаɟɬɫɹ ɫɨɡɞаɧɢɟɦ 
ɢ ɩɪɟɡɟɧɬаɰɢɟɣ ɬɜɨɪɱɟɫɤɨɝɨ ɩɪɨɞɭɤɬа. Ʌɭɱɲɢɟ ɫɬɭɞɟɧɱɟɫɤɢɟ ɩɪɨɟɤɬɵ 
ɛɵɥɢ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɤɨɧɮɟɪɟɧɰɢɹɯ ɢ ɡаɧɹɥɢ ɩɪɢɡɨɜɵɟ ɦɟɫɬа, а ɬаɤɠɟ 
ɨɧɢ ɫɬаɧɨɜɹɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɮɨɧɞа. 
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Цɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɜɵɛɨɪа ɦɟɬɨɞа ɩɪɨɟɤɬɨɜ ɩɨɡɜɨɥɹɟɬ ɪɟаɥɢɡɨɜаɬɶ 
ɦɨɞɟɥɶ ɩɪɨɟɤɬɧɨ-ɰɟɥɟɜɨɝɨ ɩɨɞɯɨɞа ɜ ɨɛɭɱɟɧɢɢ ɞɢɡаɣɧɟɪɨɜ, ɞɨɤаɡɵɜаɹ 
ɟɝɨ ɫɨɰɢаɥɶɧɵɟ ɢ ɷɦɨɰɢɨɧаɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜа, ɤ ɤɨ-
ɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɭɝɥɭɛɥɟɧɧɨɟ ɩɨɧɢɦаɧɢɟ ɩɪɟɞɦɟɬа, ɩɨɜɵɲɟɧɧаɹ ɦɨɬɢ-
ɜаɰɢɹ ɤ ɨɛɭɱɟɧɢɸ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɟ ɧаɜɵɤɨɜ ɫɨɬɪɭɞɧɢɱɟɫɬɜа, аɤɬɢ-
ɜɢɡаɰɢɹ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɨɜ ɜ ɩɨɫɬаɧɨɜɤɟ ɢ ɬɜɨɪ-
ɱɟɫɤɨɦ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ, ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɭɞɟɧɱɟɫɤɢɯ 
ɞɨɫɬɢɠɟɧɢɣ ɢ ɭɫɩɟɯɨɜ. 
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ɋɟɝɨɞɧɹ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɢɫɬɟ-
ɦɟ ɨɛɪаɡɨɜаɧɢɹ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɬɭɞɟɧɬɨɜ ɜɵɜɟɥɢ ɧа 
ɩɟɪɟɞɧɢɣ ɩɥаɧ ɤɭɪɫɨɜɭɸ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɭɸ ɪаɛɨɬɭ ɫɬɭɞɟɧɬɨɜ 
(КɇɂɊ) ɧа ɧɨɜɵɣ ɭɪɨɜɟɧɶ: ɷɬɨ ɢ ɜ ɨɛɥаɫɬɢ ɤɨɦɦɭɧɢɤаɰɢɢ (ɫɨɜɦɟɫɬɧɨɟ 
ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɫɬɭɞɟɧɬɨɜ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ); ɜɢɡɭаɥɢɡаɰɢɢ ɨɛɴɟɤɬɨɜ  
(3D-ɬɟɯɧɨɥɨɝɢɢ), ɜɨɫɫɨɡɞаɧɢɹ ɨɛɴɟɤɬɨɜ ɱɟɪɟɡ ɰɢɮɪɨɜɵɟ ɦɨɞɟɥɢ (ɩɭɬɟɦ 
ɰɢɮɪɨɜɨɝɨ ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɹ); ɦаɬɟɪɢаɥɢɡаɰɢɢ (ɪаɫɩɟɱаɬɤа ɧа 3D-ɩɪɢɧɬɟ-
ɪɟ ɢ ɮɪɟɡɟɪɧɵɯ ɫɬаɧɤаɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡ ɦɨɞɟɥɢ ɪɟаɥɶɧɨɝɨ ɨɛɴɟɤɬа ɢɡ 
ɪаɡɥɢɱɧɵɯ ɦаɬɟɪɢаɥɨɜ). Пɪɢ ɷɬɨɦ КɇɂɊ ɫɬɭɞɟɧɬа ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ 
ɡаɜɟɪɲɟɧɧɨɟ ɢ ɨɮɨɪɦɥɟɧɧɨɟ ɜ ɜɢɞɟ ɬɟɤɫɬа ɢɡɥɨɠɟɧɢɟ ɫɨɞɟɪɠаɧɢɹ ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ ɩɪɨɛɥɟɦ, ɡаɞаɱ ɢ ɦɟɬɨɞɨɜ ɢɯ ɪɟɲɟɧɢɹ ɩɨ ɨɬɞɟɥɶɧɵɦ ɭɱɟɛɧɵɦ 
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ɞɢɫɰɢɩɥɢɧаɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɭɱɟɛɧɵɦɢ ɩɥаɧаɦɢ. Пɨɥɨɠɟɧɢɟ 
ɨ ɜɵɩɨɥɧɟɧɢɢ ɤɭɪɫɨɜɨɣ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬаɦɢ 
ɇɂɌɍ Мɂɋɢɋ ɪɟɝɥаɦɟɧɬɢɪɭɟɬ ɭɝɥɭɛɥɟɧɢɟ ɡɧаɧɢɣ ɢ ɜɥаɞɟɧɢɣ ɢɫɫɥɟɞɨ-
ɜаɬɟɥɶɫɤɢɦɢ ɧаɜɵɤаɦɢ [1]. КɇɂɊ ɜɵɩɨɥɧɹɟɬɫɹ ɧа ɡаɜɟɪɲаɸɳɟɦ ɷɬаɩɟ 
ɢɡɭɱɟɧɢɹ ɨɛɳɟɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɢ ɫɩɟɰɢаɥɶɧɵɯ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ, 
ɢ ɟɟ ɨɬɞɟɥɶɧɵɟ ɪаɡɞɟɥɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧɵ ɩɪɢ ɧаɩɢɫаɧɢɢ ɜɵɩɭ-
ɫɤɧɨɣ ɤɜаɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɛаɤаɥаɜɪɢаɬа ɢɥɢ ɦаɝɢɫɬɪа-
ɬɭɪɵ. Каɤ ɨɞɧа ɢɡ ɜаɠɧɵɯ ɮɨɪɦ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫа, КɇɂɊ ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɵɫɢɬɶ ɤаɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɤɢ ɨɛɪаɡɨɜаɧɢɹ, ɬɟɦ ɛɨɥɟɟ, ɟɫɥɢ ɨɧа ɧаɱɢ-
ɧаɟɬɫɹ ɫ ɩɟɪɜɨɝɨ-ɜɬɨɪɨɝɨ ɤɭɪɫа ɨɛɭɱɟɧɢɹ ɛаɤаɥаɜɪɢаɬа ɢ ɡаɜɟɪɲаɟɬɫɹ 
ɦаɝɢɫɬɪаɬɭɪɨɣ. В ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜаɬɶɫɹ ɪаɡɥɢɱɧɵɟ 
ɮɨɪɦɵ КɇɂɊ: ɪɟɮɟɪаɬɢɜɧаɹ, ɩɪаɤɬɢɱɟɫɤаɹ ɢɥɢ ɨɩɵɬɧɨ-ɷɤɫɩɟɪɢ-
ɦɟɧɬаɥɶɧаɹ. 

ɇа ɤаɮɟɞɪаɯ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɝɞɟ ɭɠɟ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
аɤɬɢɜɧɨ ɪаɡɜɢɜаɸɬɫɹ ɧаɩɪаɜɥɟɧɢɹ ɨɛɭɱɟɧɢɹ ɞɢɡаɣɧа, ɩɪɢɦɟɧɟɧɢɟ ɫɨ-
ɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɪаɡɜɢɬɢɸ ɬɜɨɪɱɟɫɤɨɣ ɢɧɢɰɢаɬɢɜɵ ɭ ɫɬɭɞɟɧɬɨɜ, ɡаɤɪɟɩɥɟɧɢɸ ɭɦɟɧɢɣ 
ɢ ɡɧаɧɢɣ ɞɥɹ ɢɯ ɭɫɩɟɲɧɨɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [2]. Ɋаɛɨɬа 
ɧаɞ ɬɜɨɪɱɟɫɤɢɦ ɩɪɨɟɤɬɨɦ ɦɟɬɨɞаɦɢ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɩɨɥɭɱɟɧɢɟɦ ɪɟаɥɶɧɨɝɨ ɩɪɨɬɨɬɢɩа, ɛɟɡɭɫɥɨɜɧɨ, ɫɬаɧɨɜɢɬɫɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɭɜɥɟɤаɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɷɬɨ ɬаɤɠɟ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɢɯ ɩɪɢɜɥɟ-
ɱɟɧɢɸ ɜ ɪаɡɥɢɱɧɵɟ ɧаɭɱɧɵɟ ɤɪɭɠɤɢ ɢ ɰɟɧɬɪɵ. Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ ɬа-
ɤɨɣ ɪаɛɨɬɵ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɜɨɪɱɟɫɤɢɣ ɩɪɨɟɤɬ «3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɤɨɦ-
ɩɥɟɤɬа ɫɭɜɟɧɢɪɧɵɯ ɦɟɞаɥɟɣ» (ɪɢɫ. 1, 2), ɜɵɩɨɥɧɟɧɧɵɣ ɫɬɭɞɟɧɬаɦɢ ɧа 
ɤаɮɟɞɪɟ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɞɢɡаɣɧа (АПȾ) ɇɂɌɍ 
«Мɂɋɢɋ». Цɟɥɶɸ ɬаɤɨɝɨ ɩɪɨɟɤɬа ɫɬаɥɨ ɫɨɡɞаɧɢɟ ɞɢɡаɣɧ-ɤɨɧɰɟɩɰɢɢ 
ɪаɡɪаɛɨɬɤɢ ɤɨɦɩɥɟɤɬа ɫɭɜɟɧɢɪɧɵɯ ɦɟɞаɥɟɣ. 

 

Ɋɢɫ. 1. Ɋɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɫɬɭɞɟɧɬа ɧаɞ КɇɂɊ 
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Ɋɢɫ. 2. Ɋɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɫɬɭɞɟɧɬа ɧаɞ КɇɂɊ 

В ɫɨɜɪɟɦɟɧɧɨɦ «ɦɟɞаɥɶɟɪɧɨɦ» ɢɫɤɭɫɫɬɜɟ ɦɟɞаɥɢ ɪаɡɞɟɥɹɸɬɫɹ ɧа 
ɸɛɢɥɟɣɧɵɟ, ɫɭɜɟɧɢɪɧɵɟ ɢ ɧаɝɪаɞɧɵɟ [3]; ɩɨ ɮɨɪɦɟ ɢ ɫɩɨɫɨɛɭ: ɦɟɞаɥɢ 
ɧа ɥɟɧɬɟ, ɧа ɤɨɥɨɞɤɟ ɢ ɛɟɡ ɤɪɟɩɥɟɧɢɹ. ɋɟɝɨɞɧɹ аɤɬɭаɥɶɧɨɫɬɶ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ ɦɟɞаɥɶɟɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟ ɬɨɥɶɤɨ ɧɟ ɨɫɥаɛɟɜаɟɬ, ɧɨ ɢ ɨɯɜаɬɵɜа-
ɟɬ ɜɫɟ ɛɨɥɶɲɟ ɦаɬɟɪɢаɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɪаɝɨɰɟɧɧɵɟ ɦɟɬаɥɥɵ [4]. 
ɋɭɳɟɫɬɜɭɟɬ ɬɪаɞɢɰɢɹ ɜɵɪаɠаɬɶ ɩɪɢɡɧаɬɟɥɶɧɨɫɬɶ ɤɨɥɥɟɤɬɢɜа ɞɟɹɬɟɥɹɦ 
ɧаɭɤɢ, ɢɫɤɭɫɫɬɜа ɢ ɤɭɥɶɬɭɪɵ, а ɬаɤɠɟ ɧаɝɪаɠɞɟɧɢɟ ɫɭɜɟɧɢɪɧɵɦɢ ɦɟɞа-
ɥɹɦɢ ɧа ɤɨɪɩɨɪаɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ, ɸɛɢɥɟɹɯ, ɨɥɢɦɩɢаɞаɯ ɢ ɤɨɧɮɟ-
ɪɟɧɰɢɹɯ. Ɍɪаɞɢɰɢɹ ɧаɝɪаɠɞаɬɶ ɨɬɥɢɱɢɜɲɢɯɫɹ ɜ ɫɩɨɪɬɟ ɢ ɫɨɪɟɜɧɨɜаɧɢ-
ɹɯ, ɩɪɟɦɢɹɯ ɩɨ-ɩɪɟɠɧɟɦɭ ɢɦɟɟɬ ɧɟɢɫɫɹɤаɟɦɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ. Ɉɞɧɨɣ 
ɢɡ ɫаɦɵɯ ɱаɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧаɝɪаɞ ɹɜɥɹɟɬɫɹ ɩɪɢɫɜɨɟɧɢɟ ɨɪɞɟɧɨɜ 
ɢ ɦɟɞаɥɟɣ. Ⱦɥɹ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪаɡɧɨɨɛɪаɡɧɵɟ ɫɩɨɫɨ-
ɛɵ: ɲɬаɦɩɨɜɤа, ɥɢɬɶɟ ɢ ɞɪ. Пɪɟɞɫɬаɜɥɹɸɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɫɩɨɫɨɛɵ 
ɧаɧɟɫɟɧɢɹ ɧа ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɞаɥɢ ɬɟɤɫɬɨɜ ɢ ɪɢɫɭɧɤɨɜ: ɝɪаɜɢɪɨɜɤа, 
ɷɦаɥɢɪɨɜаɧɢɟ, ɮɨɬɨɬɪаɜɥɟɧɢɟ, ɲɟɥɤɨɝɪаɮɢɹ, ɩɟɱаɬɶ ɩɨ ɦɟɬаɥɥɭ; ɧаɧɟ-
ɫɟɧɢɟ ɪɟɥɶɟɮɧɨɝɨ ɲɪɢɮɬа ɢ ɨɛɴɟɦɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɜɨɡɦɨɠɧɨ ɫɪаɡɭ 
ɩɪɢ ɲɬаɦɩɨɜɤɟ ɢ ɥɢɬɶɟ [5].  

Ɋаɛɨɬа ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɦɟɞаɥɢ ɧаɱɢɧаɟɬɫɹ ɫ ɬɜɨɪɱɟɫɬɜа. Кɨɧɰɟɩ-
ɬɭаɥɶɧɨɟ ɪɟɲɟɧɢɟ ɢ ɷɫɤɢɡɢɪɨɜаɧɢɟ – ɧаɱаɥɶɧɵɣ ɷɬаɩ ɩɪɨɰɟɫɫа ɫɨɡɞаɧɢɹ 
ɛɭɞɭɳɟɣ ɦɟɞаɥɢ. ɋɥɟɞɭɸɳɢɣ ɷɬаɩ – 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜа-
ɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜ. Ɍɪɟɬɢɣ ɷɬаɩ – ɜɢɡɭаɥɢɡаɰɢɹ 
ɩɪɨɬɨɬɢɩа, ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɟ, ɪɟаɥɢɡаɰɢɹ ɬɢɪаɠа. ɋ ɪаɡɜɢɬɢɟɦ ɬɟɯɧɨ-
ɥɨɝɢɢ 3D-ɩɟɱаɬɢ ɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɹ ɭɜɟɥɢɱɢɜаɸɬɫɹ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɫɨɡɞаɧɢɹ ɦɟɞаɥɟɣ ɫ ɩɨɦɨɳɶɸ 3D-ɦɨɞɟɥɢɪɨɜаɧɢɹ. Вɫɟ ɷɬɨ ɩɨ-
ɡɜɨɥɹɟɬ ɫɨɜɪɟɦɟɧɧɨɦɭ ɞɢɡаɣɧɟɪɭ ɫɩɪɨɟɤɬɢɪɨɜаɬɶ ɢ ɫ ɥɟɝɤɨɫɬɶɸ ɜɨɫɫɨɡ-
ɞаɬɶ ɞаɧɧɭɸ ɧаɝɪаɞɭ. 

Ɋаɡɪаɛɨɬɤа ɦɨɞɟɥɢ ɢ ɩɟɱаɬɶ ɦɨɞɟɥɢ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɬɟɫɧɨɦ ɜɡаɢ-
ɦɨɞɟɣɫɬɜɢɢ ɢɧɠɟɧɟɪɧɨɝɨ ɢ ɞɢɡаɣɧ-ɨɛɪаɡɨɜаɧɢɹ. Мɵ ɜɢɞɢɦ ɫɥɢɹɧɢɟ ɧа-
ɩɪаɜɥɟɧɢɣ ɨɛɭɱɟɧɢɹ, ɬаɤɢɯ ɤаɤ «Пɪɨɦɵɲɥɟɧɧɵɣ ɞɢɡаɣɧ» ɢ «Пɪɢɤɥаɞ-
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ɧаɹ ɢɧɮɨɪɦаɬɢɤа» ɜ ɟɞɢɧɭɸ ɩɪɨɝɪаɦɦɭ «Пɪɢɤɥаɞɧаɹ ɢɧɮɨɪɦаɬɢɤа 
ɜ ɞɢɡаɣɧɟ». В ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɩɪɢɤɥаɞɧɨɣ ɢɧɮɨɪɦаɬɢɤɟ 
ɜ ɞɢɡаɣɧɟ ɧа ɤаɮɟɞɪɟ АПȾ ɫɬаɜɢɬɫɹ ɡаɞаɱа ɜ КɇɂɊ ɪаɡɪаɛɨɬаɬɶ ɦɨɞɟɥɢ 
ɦɟɞаɥɟɣ ɤ ɬɨɪɠɟɫɬɜɟɧɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɇɂɌɍ «Мɂɋɢɋ» ɢ ɧаɝɪаɞɵ 
ɜ ɤɨɧɤɭɪɫаɯ ɢ ɨɥɢɦɩɢаɞаɯ, а ɬаɤɠɟ аɞаɩɬаɰɢɹ ɢɯ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɪɨɢɡɜɨɞɫɬɜа. В ɪаɦɤаɯ ɬаɤɨɝɨ ɧаɩɪаɜɥɟɧɢɹ ɛɵɥа ɜɵɛɪаɧа ɬɟɦа ɪаɡɪа-
ɛɨɬɤɢ 3D-ɦɨɞɟɥɢ ɫ ɜɵɪаɡɢɬɟɥɶɧɵɦɢ ɫɤɭɥɶɩɬɭɪɧɵɦɢ ɮɨɪɦаɦɢ ɞɥɹ ɞаɥɶ-
ɧɟɣɲɟɣ ɟɟ ɝɪаɜɢɪɨɜɤɢ, ɥɢɬɶɹ ɢ ɷɦаɥɢɪɨɜаɧɢɹ. 

В ɪаɛɨɬɟ ɭɱɢɬɵɜаɥɢɫɶ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɝɪаɜɢɪɨɜɤɢ, ɬаɤ 
ɤаɤ ɜ ɧɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥаɡɟɪɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ 
ɫ ɛɨɥɶɲɨɣ ɬɨɱɧɨɫɬɶɸ ɧаɧɨɫɢɬɫɹ ɬɟɤɫɬ ɢɥɢ ɢɡɨɛɪаɠɟɧɢɟ. Ⱦаɧɧɵɣ ɜɢɞ 
ɢɦɟɟɬ ɧɟɤɨɬɨɪɵɟ ɩɪɟɢɦɭɳɟɫɬɜа: ɧаɧɟɫɟɧɧɵɣ ɭɡɨɪ ɧɟ ɫɬɢɪаɟɬɫɹ ɢ ɧɟ ɬɭ-
ɫɤɧɟɟɬ; ɛɨɥɶɲаɹ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ; ɬɨɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ. ɍɱɢɬɵɜа-
ɟɦ ɦаɬɟɪɢаɥɵ, ɧа ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧа ɝɪаɜɢɪɨɜɤа: ɦɟɬаɥɥɢ-
ɱɟɫɤɢɟ ɢɡɞɟɥɢɹ, ɞɟɪɟɜɨ, ɫɬɟɤɥɨ ɢɥɢ ɩɥаɫɬɢɤ. Пɪɢ ɫɨɡɞаɧɢɢ ɦɟɞаɥɢ ɫɩɨ-
ɫɨɛɨɦ ɬɟɯɧɨɥɨɝɢɢ ɥɢɬɶɹ ɩɪɟɞɜаɪɢɬɟɥɶɧɨ ɢɡɝɨɬаɜɥɢɜаɸɬ ɞɥɹ ɧɟɝɨ ɮɨɪɦɭ. 
ɋɥɨɠɧɨɫɬɶ ɮɨɪɦɵ ɡаɜɢɫɢɬ ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡаɞаɧɢɹ ɡаɤаɡɱɢɤа ɢ ɞɢɡаɣɧа 
ɛɭɞɭɳɟɣ ɦɨɞɟɥɢ. Ɋаɧɶɲɟ ɮɨɪɦɵ ɞɥɹ ɥɢɬɶɹ ɫɨɡɞаɜаɥɢ ɜɪɭɱɧɭɸ, ɱɬɨ ɡɧа-
ɱɢɬɟɥɶɧɨ ɡаɦɟɞɥɹɥɨ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜа. ɇɨ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪаɫ-
ɩɪɨɫɬɪаɧɟɧɨ ɢ ɥɢɬɶɟ ɩɨ ɜɵɩɥаɜɥɹɟɦɵɦ ɦɨɞɟɥɹɦ, ɫ ɩɨɦɨɳɶɸ 3D-ɦɨɞɟ-
ɥɢɪɨɜаɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɮɨɪɦа ɥɸɛɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ ɢ ɜ ɪаɡɵ ɛɵ-
ɫɬɪɟɟ. Ɍɟɯɧɨɥɨɝɢɹ ɷɦаɥɢɪɨɜаɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɟɬаɥɥɢɱɟɫɤɢɯ 
ɦɟɞаɥɟɣ ɲɬаɦɩɨɜаɧɧɨɝɨ ɢɥɢ ɥɢɬɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜа. Эɦаɥɶ ɢɦɟɟɬ ɪаɡɥɢɱ-
ɧɵɣ ɰɜɟɬɨɜɨɣ ɨɬɬɟɧɨɤ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɤɪаɲɢɜаɧɢɹ ɦɟɬаɥɥа ɢɥɢ 
ɞɪɭɝɢɯ ɦаɬɟɪɢаɥɨɜ. Ɍɟɯɧɨɥɨɝɢɹ ɫɨɫɬɨɢɬ ɜ ɡаɥɢɜɤɟ ɷɦаɥɢ ɜ ɭɝɥɭɛɥɟɧɢɹ 
ɢɡɞɟɥɢɹ, ɪаɜɧɨɦɟɪɧɨ ɡаɩɨɥɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ. Ⱦɥɹ ɨɞɧɨɣ ɦɟɞаɥɢ ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɨɬɬɟɧɤɨɜ ɷɦаɥɢ. 

Ⱦаɧɧɵɣ ɩɪɨɟɤɬ ɪаɡɛɢɜаɟɬɫɹ ɧа ɧɟɫɤɨɥɶɤɨ ɷɬаɩɨɜ. ɇа ɩɟɪɜɨɦ ɷɬа-
ɩɟ ɩɪɟɞɩɨɥаɝаɥɨɫɶ ɞɜɭɦɟɪɧɨɟ ɷɫɤɢɡɢɪɨɜаɧɢɟ ɨɬ ɪɭɤɢ ɜ ɝɪаɮɢɤɟ, ɫɨɡɞа-
ɧɢɟ ɰɢɮɪɨɜɵɯ 2D-ɦɨɞɟɥɟɣ ɜаɪɢаɧɬɨɜ ɦɟɞаɥɟɣ ɧа ɩɥɨɫɤɨɫɬɢ: ɞɥɹ ɝɪа-
ɜɢɪɨɜɤɢ, ɦɟɞаɥɟɣ ɞɥɹ ɷɦаɥɢɪɨɜаɧɢɹ, ɦɟɞаɥɟɣ ɞɥɹ ɥɢɬɶɹ, ɦɟɞаɥɟɣ ɞɥɹ 
ɲɬаɦɩɨɜɤɢ; ɪаɡɪаɛɨɬɤа ɷɫɤɢɡа ɞɥɹ ɦɟɞаɥɢ ɫ ɜɵɪаɡɢɬɟɥɶɧɵɦɢ ɫɤɭɥɶɩ-
ɬɭɪɧɵɦɢ ɮɨɪɦаɦɢ. В ɪаɛɨɬɟ ɢɫɩɨɥɶɡɨɜаɧа ɩɪɨɝɪаɦɦа Adobe Photoshop 
CC – ɩɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɨɛɪаɛɨɬɤɢ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪаɠɟ-
ɧɢɣ, ɩɪɢɥɨɠɟɧɢɟ ɜɤɥɸɱаɟɬ ɩɨɥɧɵɣ ɧаɛɨɪ ɮɭɧɤɰɢɣ ɞɥɹ ɨɛɪаɛɨɬɤɢ 
ɢ ɤɨɦɛɢɧɢɪɨɜаɧɢɹ, ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɢ аɧаɥɢɡа 2D-ɢɡɨɛɪаɠɟɧɢɣ. В ɪɟ-
ɡɭɥɶɬаɬɟ ɷɬɨɝɨ ɷɬаɩа ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡɨɛɪаɠɟɧɢɹ ɛɭɞɭɳɟɝɨ аɜɟɪɫа 
ɢ ɪɟɜɟɪɫа ɦɟɞаɥɢ ɞɥɹ ɞаɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ 3D-ɦɨɞɟɥɢɪɨɜа-
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ɧɢɢ. ɋɥɟɞɭɸɳɢɟ ɷɬаɩɵ – 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ ɜɢɡɭаɥɢɡаɰɢɹ ɫ ɢɫɩɨɥɶ-
ɡɨɜаɧɢɟɦ ɪаɡɥɢɱɧɵɯ ɮаɤɬɭɪ. 

♦ В ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɟɞаɥɢ ɫ ɝɪаɜɢɪɨɜɤɨɣ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨɫɬɪɨɟɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɡаɝɨɬɨɜɤɢ; ɪаɡɪаɛɨɬɤа ɝɭɪɬа (ɬɨɪɰɟɜɨɣ 
ɱаɫɬɢ ɦɟɞаɥɢ); ɩɪɢɞаɧɢɟ ɪɟɥɶɟɮɧɨɫɬɢ ɦɟɞаɥɢ; ɢɫɩɨɥɶɡɨɜаɧɢɟ ɪаɧɟɟ 
ɡаɝɨɬɨɜɥɟɧɧɵɯ ɢɡɨɛɪаɠɟɧɢɣ ɞɥɹ ɜɢɡɭаɥɢɡаɰɢɢ ɬɟɤɫɬа-ɝɪаɜɢɪɨɜɤɢ ɧа 
ɥɢɰɟɜɨɣ ɢ ɨɛɪаɬɧɨɣ ɫɬɨɪɨɧɟ ɦɟɞаɥɢ; ɪаɛɨɬа ɫ ɮаɤɬɭɪаɦɢ ɦаɬɟɪɢаɥɨɜ. 

♦ Ⱦɥɹ ɦɟɞаɥɟɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɬɟɯɧɢɤɨɣ ɥɢɬɶɹ, ɪаɡɪаɛаɬɵɜаɥɢɫɶ 
ɨɬɞɟɥɶɧɵɟ ɮɨɪɦɵ. 

♦ Ⱦɥɹ ɦɟɞаɥɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɷɦаɥɢɪɨɜаɧɢɹ ɭɱɢɬɵɜаɥаɫɶ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɥɶɟɮа ɦɟɞаɥɢ. 

♦ Ⱦɥɹ ɦɟɞаɥɢ ɫ ɜɵɪаɡɢɬɟɥɶɧɵɦɢ ɫɤɭɥɶɩɬɭɪɧɵɦɢ ɮɨɪɦаɦɢ ɩɪɢ-
ɦɟɧɹɥаɫɶ ɪаɡɪаɛɨɬɤа ɨɬɞɟɥɶɧɵɯ ɫɥɨɠɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɞаɥɶɧɟɣ-
ɲɟɦ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ. 

Ⱦɥɹ ɤаɠɞɨɣ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɜɨɞɢɬɫɹ ɜɢɡɭаɥɢɡаɰɢɹ ɫ ɢɫ-
ɩɨɥɶɡɨɜаɧɢɟɦ ɨɫɜɟɳɟɧɢɹ, ɱɬɨ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜаɬɶɫɹ ɜ КɇɂɊ ɞɥɹ ɨɛɭɱɟ-
ɧɢɹ ɦаɝɢɫɬɪɨɜ ɩɨ ɩɪɨɝɪаɦɦɟ «Ⱦɢɡаɣɧ ɫɜɟɬа ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɫɪɟɞɵ» 
ɧаɩɪаɜɥɟɧɢɹ 09.04.03 «Пɪɢɤɥаɞɧаɹ ɢɧɮɨɪɦаɬɢɤа». ɇа ɪɢɫ. 3 ɦɨɠɧɨ 
ɭɜɢɞɟɬɶ аɜɟɪɫ, ɪɟɜɟɪɫ ɢ ɝɭɪɬ ɪаɡɪаɛɨɬаɧɧɵɯ ɦɟɞаɥɟɣ. 

 

Ɋɢɫ. 3. Аɜɟɪɫ, ɪɟɜɟɪɫ, ɝɭɪɬ ɪаɡɪаɛɨɬаɧɧɵɯ ɦɟɞаɥɟɣ 

Ȼɵɥɢ ɪаɡɪаɛɨɬаɧɵ ɞɟɤɨɪаɬɢɜɧɵɟ ɭɩаɤɨɜɤɢ (ɤɨɪɨɛɤа) ɩɨɞ ɦɟɞаɥɢ, 
ɧа ɤɨɬɨɪɵɯ ɧаɯɨɞɢɬɫɹ ɥɨɝɨɬɢɩ ɮɢɪɦɵ (ɧа ɝɥаɜɧɨɣ ɝɪаɧɢ). ɇа ɪɢɫ. 4 ɢɡɨ-
ɛɪаɠɟɧɵ ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɩɨɥɢɝɨɧаɥɶɧɨɣ ɫɟɬɤɢ. 

3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜɵɩɨɥɧɹɥɨɫɶ ɜ ɫɢɫɬɟɦɟ Autodesk 3ds Max – ɩɨɥ-
ɧɨɮɭɧɤɰɢɨɧаɥɶɧɨɣ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɩɪɨɝɪаɦɦɧɨɣ ɫɢɫɬɟɦɨɣ ɞɥɹ ɫɨɡɞа-
ɧɢɹ ɢ ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɬɪёɯɦɟɪɧɨɣ ɝɪаɮɢɤɢ. ɇаɝɥɹɞɧɨɫɬɶ 3D-ɨɛɴɟɤɬɨɜ 
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ɡɧаɱɢɬɟɥɶɧɨ ɩɨɜɵɲаɟɬɫɹ ɡа ɫɱɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɧɫɬɪɭ-
ɦɟɧɬаɪɢɹ 3ds Max, ɱɬɨ ɹɜɥɹɟɬɫɹ аɤɬɭаɥɶɧɵɦ ɩɪɢ ɨɛɭɱɟɧɢɢ ɛаɤаɥаɜɪɨɜ 
ɢ ɦаɝɢɫɬɪɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧаɦ: «Кɨɦɩɨɡɢɰɢɹ», «Цɜɟɬɨɜɟɞɟɧɢɟ ɢ ɤɨɥɨɪɢɫɬɢ-
ɤа», «3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ ɢ аɧɢɦаɰɢɹ», «Кɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɞɢ-
ɡаɣɧɟ» ɢ ɬ.ɞ. ɧаɩɪаɜɥɟɧɢɹ ɨɛɭɱɟɧɢɹ «Пɪɢɤɥаɞɧаɹ ɢɧɮɨɪɦаɬɢɤа ɜ ɞɢɡаɣɧɟ». 

 

Ɋɢɫ. 4. Мɨɞɟɥɶ ɜ ɜɢɞɟ ɩɨɥɢɝɨɧаɥɶɧɨɣ ɫɟɬɤɢ 

Ⱦɥɹ ɞаɥɶɧɟɣɲɟɝɨ ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɹ ɢɫɩɨɥɶɡɨɜаɥаɫɶ ɬɟɯɧɨɥɨɝɢɹ 
Computer-aided manufacturing (CAM), ɩɪɟɞɧаɡɧаɱɟɧɧаɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
3D-ɦɨɞɟɥɟɣ ɤ ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɸ. Пɪɨɝɪаɦɦɧɵɣ ɩаɤɟɬ ArtCAM, ɞɥɹ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɟɯаɧɨɨɛɪаɛɨɬɤɢ ɩɨɡɜɨɥɹɟɬ аɜɬɨɦа-
ɬɢɱɟɫɤɢ ɝɟɧɟɪɢɪɨɜаɬɶ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɟ ɦɨɞɟɥɢ ɢɡ ɩɥɨɫɤɨɝɨ ɪɢɫɭɧɤа 
ɜ ɢɡɞɟɥɢɹ ɧа 3D-ɩɪɢɧɬɟɪɟ ɢɥɢ ɧа ɫɬаɧɤаɯ ɫ ɑПɍ. В ɩɪɨɝɪаɦɦɭ АrtCAM 
ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɢɡ 3ds Max ɩɨɥɭɱɟɧɧаɹ ɦɨɞɟɥɶ, ɢ ɧа ɜɵɯɨɞɟ ɩɨɥɭɱаɟɬɫɹ 
ɧɨɜɵɣ ɮɨɪɦаɬ ɦɨɞɟɥɢ ɜ ɪаɫɲɢɪɟɧɢɢ STL, ɤɨɬɨɪɵɣ ɢɦɩɨɪɬɢɪɭɟɬɫɹ 
ɜ ɩɪɨɝɪаɦɦɭ Mach3 – ɫɢɫɬɟɦа ɞɥɹ ɭɩɪаɜɥɟɧɢɹ 3D-ɩɪɢɧɬɟɪɨɦ ɩɪɢ ɩɪɨɬɨ-
ɬɢɩɢɪɨɜаɧɢɢ. Мɨɞɟɥɢ ɢ ɩɪɨɬɨɬɢɩɵ, ɪаɫɩɟɱаɬаɧɧɵɟ ɧа 3D-ɩɪɢɧɬɟɪɟ, ɩɟ-
ɪɟɞаɸɬɫɹ ɡаɤаɡɱɢɤɭ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜа. 

Ɉɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬаɬɨɦ ɪаɛɨɬɵ ɧаɞ ɞɢɡаɣɧ-ɤɨɧɰɟɩɰɢɟɣ ɪаɡɪаɛɨɬɤɢ 
ɫɭɜɟɧɢɪɧɵɯ ɦɟɞаɥɟɣ ɹɜɥɹɟɬɫɹ ɫɨɡɞаɧɢɟ ɰɟɥɨɫɬɧɨɣ ɤаɪɬɢɧɵ ɩɪɨɟɤɬа – 
ɨɬ ɷɫɤɢɡɨɜ ɢ 3D-ɦɨɞɟɥɟɣ ɜ 3ds Max ɞɨ аɞаɩɬаɰɢɢ ɜɵɛɪаɧɧɨɝɨ ɡаɤаɡɱɢ-
ɤɨɦ ɜаɪɢаɧɬа ɤ ɪɟаɥɶɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɩɪɨɢɡɜɨɞɫɬɜа ɜ ArtCAM, Math3. 
В ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɞɨɛɧɵɯ КɇɂɊ ɩɪɨɢɫɯɨɞɢɬ ɨɛɨɛɳɟɧɢɟ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɪаɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜа ɦɟɞаɥɟɣ ɢ ɭɝɥɭɛɥɟɧ-
ɧɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɝɪаɮɢɱɟɫɤɢɯ ɢ ɢɧɠɟɧɟɪɧɵɯ ɩɪɨɝɪаɦɦ-
ɧɵɯ ɫɪɟɞɫɬɜ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɨɡɞаɧɧаɹ ɞɢɡаɣɧ-ɤɨɧɰɟɩɰɢɹ ɩɨɡɜɨɥɹɟɬ ɫɬɭɞɟɧɬаɦ 
ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ КɇɂɊ ɩɨɥɭɱɢɬɶ ɰɟɧɧɵɣ ɨɩɵɬ ɪаɛɨɬɵ ɫ ɪɟаɥɶɧɵɦɢ 
ɩɪɨɟɤɬаɦɢ ɪаɡɪаɛɨɬɤɢ ɫɭɜɟɧɢɪɧɵɯ ɦɟɞаɥɟɣ ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜаɬɶ ɬɪɟ-
ɛɭɟɦɵɟ ɤɨɦɩɟɬɟɧɰɢɢ, ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ. Аɤɬɢɜɧаɹ 
ɪаɛɨɬа ɧаɞ КɇɂɊ ɪаɫɤɪɵɜаɟɬ ɬɜɨɪɱɟɫɤɢɣ ɩɨɬɟɧɰɢаɥ ɫɬɭɞɟɧɬɨɜ, ɭɱɢɬ 
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ɦɵɫɥɢɬɶ ɧɟɫɬаɧɞаɪɬɧɨ ɢ ɤɪɟаɬɢɜɧɨ, ɩɨɜɵɲаɹ ɭɪɨɜɟɧɶ ɢɯ ɤɨɦɩɟɬɟɧɰɢɢ 
ɜ ɨɛɥаɫɬɢ ɞɢɡаɣɧа ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪаɦɦɧɵɯ ɫɪɟɞɫɬɜ. 
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ɉɚɫɵɧɤɨɜ Ⱦɚɧɢɢɥ Аɥɟɤɫɚɧɞɪɨɜɢɱ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

 ɭɧɢɜɟɪɫɢɬɟɬ «ɆИɋɢɋ», Ɇɨɫɤɜɚ 

В ɞаɧɧɨɣ ɪаɛɨɬɟ ɪаɫɤɪɵɜаɟɬɫɹ ɩɨɧɹɬɢɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 
ɢ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɤɥаɫɫɢɮɢɤаɰɢɹ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. Пɪɢɜɟɞɟɧɵ 
ɫɪɟɞɫɬɜа ɞɥɹ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. Аɜɬɨɪɨɦ ɭɞɟɥɹɟɬɫɹ 
ɜɧɢɦаɧɢɟ ɩɪɨɰɟɫɫɭ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɩɥаɬɮɨɪɦɵ Unity c ɢɫɩɨɥɶɡɨ-
ɜаɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ ARToolKit.  
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Ⱦɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ (Augmented reality, AR) – ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ, 
ɤɨɬɨɪаɹ ɩɨɡɜɨɥɹɟɬ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧаɤɥаɞɵɜаɬɶ ɪаɡɥɢɱɧɵɟ 
ɜɢɞɵ ɢɧɮɨɪɦаɰɢɢ (ɬɟɤɫɬ, 2D ɢ 3D-ɝɪаɮɢɤа, аɭɞɢɨ) ɧа ɨɛɴɟɤɬɵ ɪɟаɥɶɧɨ-
ɝɨ ɦɢɪа. 

В 1994 ɝ. Пɨɥ Мɢɥɝɪɨɦ ɢ Ɏɭɦɢɨ Кɢɫɢɧɨ ɨɩɢɫаɥɢ ɬɟɪɦɢɧ ɤɨɧɬɢ-
ɧɭɭɦ «ɜɢɪɬɭаɥɶɧɨɫɬɶ – ɪɟаɥɶɧɨɫɬɶ» – ɷɬɨ ɩɪɨɫɬɪаɧɫɬɜɨ ɦɟɠɞɭ ɪɟаɥɶɧɨ-
ɫɬɶɸ ɢ ɜɢɪɬɭаɥɶɧɨɫɬɶɸ, ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɧаɯɨɞɹɬɫɹ  
ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɢ ɞɨɩɨɥɧɟɧɧаɹ ɜɢɪɬɭаɥɶɧɨɫɬɶ (ɪɢɫ. 1). Ⱦɨɩɨɥ-
ɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ ɧаɯɨɞɢɬɫɹ ɛɥɢɠɟ ɤ ɪɟаɥɶɧɨɫɬɢ, а ɞɨɩɨɥɧɟɧɧаɹ ɜɢɪɬɭ-
аɥɶɧɨɫɬɶ, ɧаɨɛɨɪɨɬ, ɛɥɢɠɟ ɤ ɜɢɪɬɭаɥɶɧɨɣ ɪɟаɥɶɧɨɫɬɢ [1]. 
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Ɋɢɫ. 1. Кɨɧɬɢɧɭɭɦ «ɪɟаɥɶɧɨɫɬɶ – ɜɢɪɬɭаɥɶɧɨɫɬɶ» 

В 1997 ɝ. Ɋɨɧаɥɶɞ Аɡɭɦа ɜ ɫɜɨɟɣ ɪаɛɨɬɟ «ɂɫɫɥɟɞɨɜаɧɢɟ ɞɨɩɨɥɧɟɧ-
ɧɨɣ ɪɟаɥɶɧɨɫɬɢ» ɫɮɨɪɦɢɪɨɜаɥ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ, ɤɨɬɨɪɵɟ ɯаɪаɤɬɟɪ-
ɧɵ ɞɥɹ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɞɨɩɨɥɧɟɧɧɭɸ ɪɟаɥɶɧɨɫɬɶ: 

1) ɤɨɦɛɢɧɢɪɨɜаɧɢɟ ɪɟаɥɶɧɨɝɨ ɢ ɜɢɪɬɭаɥɶɧɨɝɨ; 
2) ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 
3) ɪаɛɨɬа ɫ ɬɪёɯɦɟɪɧɵɦ ɩɪɨɫɬɪаɧɫɬɜɨɦ. 
Мɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɞɨɩɨɥɧɟɧɧаɹ ɪɟаɥɶɧɨɫɬɶ – ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ ɢɧ-

ɬɟɝɪаɰɢɢ ɜɢɪɬɭаɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɟаɥɶɧɵɣ ɦɢɪ [2]. 
Кɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

Ɋаɫɫɦаɬɪɢɜаɹ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜаɬɟɥɹ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɞɨ-
ɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɟ ɝɪɭɩɩɵ ɩɪɢɥɨɠɟɧɢɣ: аɜɬɨ-
ɧɨɦɧɵɟ ɢ ɢɧɬɟɪаɤɬɢɜɧɵɟ. Аɜɬɨɧɨɦɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɧɟ ɪаɫɫɱɢɬаɧɵ ɧа 
ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜаɬɟɥɟɦ. Каɤ ɩɪаɜɢɥɨ, ɬаɤɢɟ ɩɪɢɥɨɠɟɧɢɹ ɩɪɟ-
ɞɨɫɬаɜɥɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞаɧɧɵɟ ɨɛ ɨɛɴɟɤɬɟ ɪɟаɥɶɧɨɝɨ ɦɢɪа. 

В ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɧɬɟɪаɤɬɢɜɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɩɨɥаɝаɸɬ ɜɡаɢ-
ɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜаɬɟɥɟɦ. Ɉɧɢ ɩɪɟɞɨɫɬаɜɥɹɸɬ ɩɨɥɶɡɨɜаɬɟɥɸ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɜɵɛɢɪаɬɶ ɬɢɩ ɞаɧɧɵɯ ɞɥɹ ɜɢɡɭаɥɢɡаɰɢɢ, ɢɡɦɟɧɹɬɶ ɩаɪаɦɟɬɪɵ 
ɢ ɫɜɨɣɫɬɜа ɜɢɪɬɭаɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. Ɍаɤɢɟ ɫɢɫɬɟɦɵ ɬɪɟɛɭɸɬ ɧаɥɢɱɢɹ ɭɫɬ-
ɪɨɣɫɬɜ ɜɜɨɞа, ɧаɩɪɢɦɟɪ, ɫɟɧɫɨɪɧɵɣ ɷɤɪаɧ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ 
ɤɨɦɩɶɸɬɟɪɧаɹ ɦɵɲɶ. 

Пɨ ɫɬɟɩɟɧɢ ɦɨɛɢɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɦɨɠɧɨ 
ɪаɡɞɟɥɢɬɶ ɧа ɞɜа ɜɢɞа: ɫɬаɰɢɨɧаɪɧɵɟ ɢ ɦɨɛɢɥɶɧɵɟ. ɋɬаɰɢɨɧаɪɧɵɟ ɫɢɫ-
ɬɟɦɵ ɩɪɟɞɧаɡɧаɱɟɧɵ ɞɥɹ ɪаɛɨɬɵ ɜ ɨɞɧɨɦ ɦɟɫɬɟ ɢ ɧɟ ɩɪɟɞɩɨɥаɝаɸɬ ɤа-
ɤɨɟ-ɥɢɛɨ ɩɟɪɟɦɟɳɟɧɢɟ. Мɨɛɢɥɶɧɵɟ ɫɢɫɬɟɦɵ ɩɪɟɞɭɫɦаɬɪɢɜаɸɬ ɢɯ ɩɟɪɟ-
ɦɟɳɟɧɢɟ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ, ɨɧɢ ɪаɫɫɱɢɬаɧɵ ɧа ɪаɛɨɬɭ ɜ ɞɢɧаɦɢɱɧɨɦ ɪɟ-
ɠɢɦɟ ɢ ɫ ɪаɡɧɵɦɢ ɨɛɴɟɤɬаɦɢ ɪɟаɥɶɧɨɝɨ ɦɢɪа. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ ɨ ɪɟаɥɶɧɨɦ ɦɢɪɟ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥ-
ɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɪаɡɥɢɱɧɵɟ ɫɟɧɫɨɪɵ ɭɫɬɪɨɣɫɬɜа. Мɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɞɜа ɬɢɩа ɩɪɢɥɨɠɟɧɢɣ: ɝɟɨɩɨɡɢɰɢɨɧɧɵɟ (ɢɫɩɨɥɶɡɭɸɬ ɢɧɮɨɪ-
ɦаɰɢɸ ɫ ɞаɬɱɢɤɨɜ GPS, ɤɨɦɩаɫа ɢ аɤɫɟɥɟɪɨɦɟɬɪа) ɢ ɨɩɬɢɱɟɫɤɢɟ (ɩɨɥɭ-
ɱаɸɬ ɢɧɮɨɪɦаɰɢɸ ɫ ɜɢɞɟɨɤаɦɟɪɵ ɭɫɬɪɨɣɫɬɜа). 

Вɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɬɢɩɵ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨ-
ɫɬɢ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɫɥɟɞɭɸɳɢɯ ɫɮɟɪаɯ: ɷɥɟɤɬɪɨɧɧаɹ ɬɨɪɝɨɜɥɹ, ɩɪɨ-
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ɞаɠа ɨɞɟɠɞɵ, ɦɟɛɟɥɢ, ɩɪɟɞɦɟɬɨɜ ɢɧɬɟɪɶɟɪа, ɞɢɡаɣɧ ɩɨɦɟɳɟɧɢɣ, ɫɮɟɪа 
ɤɪаɫɨɬɵ, ɭɫɥɭɝɢ ɩɥаɫɬɢɱɟɫɤɨɣ ɦɟɞɢɰɢɧɵ, ɨɛɪаɡɨɜаɧɢɟ ɢ ɬ.ɞ. [3] 

ɋɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

В ɨɫɧɨɜɟ ɥɸɛɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ, ɢɫɩɨɥɶ-
ɡɭɸɳɟɝɨ аɧаɥɢɡ ɩɨɫɬɭɩаɸɳɟɣ ɫ ɤаɦɟɪɵ ɤаɪɬɢɧɤɢ, ɥɟɠɢɬ ɫɢɫɬɟɦа ɤɨɦ-
ɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ. Ɉɞɧɨɣ ɢɡ ɧаɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɪɟаɥɢ-
ɡɭɸɳɢɯ ɩɨɞɨɛɧɵɣ ɮɭɧɤɰɢɨɧаɥ, ɹɜɥɹɟɬɫɹ OpenCV. Ɉɧа ɩɪɟɞɨɫɬаɜɥɹɟɬ 
ɞɨɫɬаɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɨɱɟɧɶ ɯɨɪɨɲа 
ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɦаɤɫɢɦɭɦа ɢɧɮɨɪɦаɰɢɢ ɢɡ ɢɡɨɛɪаɠɟɧɢɹ. ɇɨ ɞɥɹ ɩɪɢɥɨ-
ɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɬɪɟɛɭɟɬɫɹ ɛɵɫɬɪɨ ɢ ɤаɱɟɫɬɜɟɧɧɨ ɧаɣɬɢ 
ɜ ɤаɞɪɟ ɨɝɪаɧɢɱɟɧɧɵɣ ɧаɛɨɪ ɡаɪаɧɟɟ ɢɡɜɟɫɬɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɬɨɛɪаɡɢɬɶ 
ɩɨɜɟɪɯ ɢɡɨɛɪаɠɟɧɢɹ ɜɢɪɬɭаɥɶɧɵɣ ɨɛɴɟɤɬ [4]. ɂɦɟɧɧɨ ɷɬɨɣ ɡаɞаɱɟɣ ɡа-
ɧɢɦаɸɬɫɹ ɪаɡɥɢɱɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦа 
ɩɪɨɝɪаɦɦɧаɹ ɛɢɛɥɢɨɬɟɤа, ɤɨɬɨɪаɹ ɫɩɨɫɨɛɧа ɪаɫɩɨɡɧаɜаɬɶ 2D-ɦаɪɤɟɪɵ 
ɢ ɧаɤɥаɞɵɜаɬɶ ɩɨɜɟɪɯ ɪɟаɥɶɧɨɝɨ ɢɡɨɛɪаɠɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɧɬɟɧɬ. 
Ɍаɤɠɟ ɜаɠɧɵɦ ɩɭɧɤɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɤа ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪа ɭɫɬ-
ɪɨɣɫɬɜ, ɱɬɨ ɩɨɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɶɲɭɸ ɞɨɫɬɭɩɧɨɫɬɶ ɩɪɢɥɨɠɟɧɢɹ. 
Вɫɟɦ ɷɬɢɦ ɭɫɥɨɜɢɹɯ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɛɢɛɥɢɨɬɟɤа ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 
ARToolKit [5]. 

ARToolKit ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɧаɛɨɪ ɩɪɨɝɪаɦɦɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɤɨɬɨ-
ɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜаɬɶɫɹ ɜ ɩɪɢɥɨɠɟɧɢɹɯ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. Ȼɨɥɶ-
ɲɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɛɢɛɥɢɨɬɟɤɢ – ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ, ɬ.ɟ. ɛɢɛɥɢɨɬɟɤа 
ɪаɫɩɪɨɫɬɪаɧɹɟɬɫɹ аɛɫɨɥɸɬɧɨ ɛɟɫɩɥаɬɧɨ. Ȼɢɛɥɢɨɬɟɤа ARToolKit ɩɨɡɜɨɥɹɟɬ 
ɪаɡɪаɛɨɬаɬɶ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɞɥɹ ɫаɦɵɯ ɩɨɩɭɥɹɪɧɵɯ 
ɩɥаɬɮɨɪɦ: Android, iOS, Windows, Linux. Ɉɛɵɱɧɨ ɞɥɹ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨ-
ɠɟɧɢɹ ɩɨɞ ɤаɠɞɭɸ ɨɩɟɪаɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦа ɫɜɨɹ ɫɪɟɞа ɪаɡɪа-
ɛɨɬɤɢ, ɧɨ ARToolKit ɩɨɞɞɟɪɠɢɜаɟɬ ɫаɦɭɸ ɩɨɩɭɥɹɪɧɭɸ ɜ ɦɢɪɟ ɩɥаɬɮɨɪɦɭ 
ɪаɡɪаɛɨɬɤɢ ɞɥɹ ɫɨɡɞаɧɢɹ ɤɪɨɫɫɩɥаɬɮɨɪɦɟɧɧɵɯ ɢɝɪ ɢ ɢɧɬɟɪаɤɬɢɜɧɨɝɨ ɤɨɧ-
ɬɟɧɬа – Unity [6]. 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ARToolKit: 
1) ɧаɞɟɠɧаɹ ɫɢɫɬɟɦа ɫɥɟɠɟɧɢɹ ɡа ɦаɪɤɟɪɨɦ, 
2) ɩɨɞɞɟɪɠɤа ɤаɥɢɛɪɨɜɤɢ ɤаɦɟɪɵ, 
3) ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨɬɫɥɟɠɢɜаɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɨɛɴɟɤɬɨɜ, 
4) ɩɨɞɞɟɪɠɤа ɧɟɫɤɨɥɶɤɢɯ ɹɡɵɤɨɜ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ, 
5) ɨɩɬɢɦɢɡаɰɢɹ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
6) ɩɨɥɧаɹ ɩɨɞɞɟɪɠɤа Unity3D. 
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Вɟɫɶ ɩɪɨɰɟɫɫ ɧаɥɨɠɟɧɢɹ ɜɢɪɬɭаɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɧа ɪɟаɥɶɧɨɟ ɢɡɨ-
ɛɪаɠɟɧɢɟ ɫɜɹɡаɧ ɫ ɤɜаɞɪаɬɧɵɦ ɦаɪɤɟɪɨɦ (ɪɢɫ. 2). Кɜаɞɪаɬɧɵɣ ɦаɪɤɟɪ ɫɨ-
ɫɬɨɢɬ ɢɡ ɫɜɟɬɥɵɯ ɬɨɧɨɜ (ɤаɤ ɩɪаɜɢɥɨ, ɛɟɥɵɣ), ɨɤɪɭɠɟɧ ɬɨɥɫɬɨɣ ɝɪаɧɢɰɟɣ 
ɬɟɦɧɨɝɨ ɰɜɟɬа (ɤаɤ ɩɪаɜɢɥɨ, ɱɟɪɧɵɣ) ɢ ɢɦɟɟɬ ɜɧɟɞɪɟɧɧɨɟ ɢɡɨɛɪаɠɟɧɢɟ 
ɜɵɫɨɤɨɝɨ ɤɨɧɬɪаɫɬа, ɤɨɬɨɪɨɟ ɧаɡɵɜаɟɬɫɹ ɲаɛɥɨɧɨɦ. ɒаɛɥɨɧ ɞɟɥаɟɬ ɤɜаɞ-
ɪаɬɧɵɣ ɦаɪɤɟɪ ɭɧɢɤаɥɶɧɵɦ. Кɜаɞɪаɬɧɵɟ ɦаɪɤɟɪɵ ɪаɫɩɨɡɧаɸɬɫɹ, ɨɬɫɥɟ-
ɠɢɜаɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪаɫɱɟɬа ɩɨɡɢɰɢɢ ɜ 3D-ɩɪɨɫɬɪаɧɫɬɜɟ [7]. 

 

Ɋɢɫ. 2. Кɜаɞɪаɬɧɵɣ ɦаɪɤɟɪ, ɜ ɤаɱɟɫɬɜɟ  
ɲаɛɥɨɧа ɢɫɩɨɥɶɡɭɟɬɫɹ ɧаɞɩɢɫɶ Hiro 

Ȼɢɛɥɢɨɬɟɤа ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ARToolKit ɪаɛɨɬаɟɬ ɫɥɟɞɭɸ-
ɳɢɦ ɨɛɪаɡɨɦ: 

1) Каɦɟɪа ɡаɯɜаɬɵɜаɟɬ ɜɢɞɟɨ ɢɡ ɩɨɥɹ ɡɪɟɧɢɹ ɤаɦɟɪɵ ɢ ɩɨɫɵɥаɟɬ 
ɟɝɨ ɤ ɤɨɦɩɶɸɬɟɪɭ. 

2) Пɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɧа ɤɨɦɩɶɸɬɟɪɟ ɩɪɨɫɦаɬɪɢɜаɟɬ ɤаɠ-
ɞɵɣ ɤаɞɪ ɧа ɧаɥɢɱɢɟ ɤɜаɞɪаɬɧɵɯ ɮɨɪɦ (ɤɜаɞɪаɬɧɵɯ ɦаɪɤɟɪɨɜ). 

3) ȿɫɥɢ ɤɜаɞɪаɬɧɵɣ ɦаɪɤɟɪ ɧаɣɞɟɧ ɢ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɲаɛɥɨɧ, ɤɨ-
ɬɨɪɵɣ ɫɨɝɥаɫɨɜаɧ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜаɧ, ɬɨ ɩɪɨɝɪаɦɦа ɢɫɩɨɥɶɡɭɟɬ ɦаɬɟ-
ɦаɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪаɫɱɟɬа ɩɨɥɨɠɟɧɢɹ ɢ ɨɪɢɟɧɬаɰɢɢ ɦаɪɤɟɪа ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɤаɦɟɪɟ. 

4) Пɨɫɥɟ ɬɨɝɨ ɤаɤ ɩɨɥɨɠɟɧɢɟ ɢ ɨɪɢɟɧɬаɰɢɹ ɤаɦɟɪɵ ɨɩɪɟɞɟɥɟɧɵ, 
ɪɢɫɭɟɬɫɹ ɬɪɟɯɦɟɪɧаɹ ɦɨɞɟɥɶ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɫɞɜɢɝа ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɪаɫɱɟɬɧɨɣ ɩɨɡɢɰɢɢ ɩɪɢ ɫɨɝɥаɫɨɜаɧɢɢ ɫ ɨɪɢɟɧɬаɰɢɟɣ. 

5) Эɬа ɦɨɞɟɥɶ ɪɢɫɭɟɬɫɹ ɧа ɩɟɪɟɞɧɟɦ ɩɥаɧɟ ɡаɯɜаɱɟɧɧɨɝɨ ɜɢɞɟɨ 
ɢ ɫɜɟɪɹɟɬɫɹ ɫ ɞɜɢɠɟɧɢɟɦ ɮɨɧɨɜɨɝɨ ɜɢɞɟɨ, ɡаɫɬаɜɥɹɹ ɦɨɞɟɥɶ ɛɵɬɶ ɩɪɢ-
ɤɪɟɩɥɟɧɧɨɣ ɤ ɡаɞɧɟɦɭ ɩɥаɧɭ. 

6) Кɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬаɬ ɨɬɨɛɪаɠаɟɬɫɹ ɧа ɞɢɫɩɥɟɟ, ɢ ɤɨɝɞа ɩɨɥɶɡɨ-
ɜаɬɟɥɶ ɫɦɨɬɪɢɬ ɧа ɷɤɪаɧ ɩɪɢɥɨɠɟɧɢɹ, ɨɧ ɜɢɞɢɬ ɜɢɡɭаɥɢɡɢɪɨɜаɧɧɭɸ ɦɨ-
ɞɟɥɶ ɧаɞ ɜɢɞɟɨɩɨɬɨɤɨɦ ɜ ɪɟаɥɶɧɨɦ ɜɪɟɦɟɧɢ. Вɨɡɧɢɤаɟɬ ɢɥɥɸɡɢɹ, ɱɬɨ 
ɩɪɟɞɦɟɬ ɧа ɫаɦɨɦ ɞɟɥɟ ɧаɯɨɞɢɬɫɹ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ. 
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ɋɨɡɞɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

Ⱦɥɹ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨ-
ɜаɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ ARToolKit ɜ Unity ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɫɬɢ ɫɥɟɞɭɸ-
ɳɢɟ ɬɪɟɛɨɜаɧɢɹ: 

1) ɜɟɛ-ɤаɦɟɪа ɢɥɢ ɞɪɭɝɨɣ ɢɫɬɨɱɧɢɤа ɜɢɞɟɨɫɢɝɧаɥа; 
2) Unity v5.0 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɹɹ ɜɟɪɫɢɹ; 
3) ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪаɡɜɟɪɬɵɜаɧɢɟ ɞɥɹ Android: Android build 

support for Unity; 
4) ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪаɡɜɟɪɬɵɜаɧɢɟ ɞɥɹ iOS: iOS build support for 

Unity ɢ Apple Xcode v4.2 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ ɜɟɪɫɢɢ. 
Пɨɫɥɟ ɫɨɡɞаɧɢɹ ɧɨɜɨɝɨ ɩɪɨɟɤɬа Unity ɜ ɧɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɢɦɩɨɪɬɢ-

ɪɨɜаɬɶ ɫɩɟɰɢаɥɶɧɵɣ ɩаɤɟɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ 
ɛɢɛɥɢɨɬɟɤɢ ARToolKit. ɂɦɩɨɪɬɢɪɨɜаɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɬɨɛɪаɡɹɬɫɹ 
ɜ ɩаɧɟɥɢ Project. 

ɋɥɟɞɭɸɳɢɦ ɲаɝɨɦ ɫɨɡɞаɟɬɫɹ ɫɰɟɧа (ɷɤɪаɧ ɩɪɢɥɨɠɟɧɢɹ), ɤɨɬɨɪаɹ 
ɛɭɞɟɬ ɨɬɨɛɪаɠаɬɶɫɹ ɧа ɞɢɫɩɥɟɟ ɭɫɬɪɨɣɫɬɜа. ɇа ɫɨɡɞаɧɧɭɸ ɫɰɟɧɭ ɧɟɨɛ-
ɯɨɞɢɦɨ ɞɨɛаɜɢɬɶ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɛɢɛɥɢɨɬɟɤɢ ARToolKit: 

1) ARController – ɭɩɪаɜɥɹɟɬ ɢɧɢɰɢаɥɢɡаɰɢɟɣ, ɧаɫɬɪɨɣɤɨɣ, ɡаɩɭɫ-
ɤɨɦ ɢ ɨɫɬаɧɨɜɤɨɣ ɛɢɛɥɢɨɬɟɤɢ; 

2) ARMarker – ɭɩɪаɜɥɹɟɬ ɧаɫɬɪɨɣɤɨɣ ɦаɪɤɟɪɨɜ; 
3) AROrigin – ɫɱɢɬаɟɬɫɹ ɰɟɧɬɪɨɦ ɜɢɪɬɭаɥɶɧɨɝɨ ɦɢɪа, ɞɨɥɠɟɧ ɹɜ-

ɥɹɬɶɫɹ ɤɨɪɧɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɫɰɟɧɵ; 
4) ARCamera – аɫɫɨɰɢɢɪɭɟɬ ɜɢɪɬɭаɥɶɧɭɸ ɤаɦɟɪɭ Unity ɫ ɤɨɧɬɟɧ-

ɬɨɦ, ɨɬɜɟɱаɟɬ ɡа ɜɢɡɭаɥɢɡаɰɢɸ. Ⱦɨɥɠɟɧ ɛɵɬɶ ɞɨɱɟɪɧɢɦ ɤɨɦɩɨɧɟɧɬɨɦ 
ɤаɦɟɪɵ Unity; 

5) ARTrackedObject – ɩɪɟɞɫɬаɜɥɹɟɬ ɦаɪɤɟɪ, ɤɨɬɨɪɵɣ ɨɬɫɥɟɠɢɜаɟɬ-
ɫɹ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ. 

Вɫɟ ɜɢɪɬɭаɥɶɧɵɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɢɡɭаɥɢɡɢɪɨɜаɬɶ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɟɝɨ ɞɨɱɟɪɧɢɦɢ ɨɛɴɟɤɬаɦɢ.Unity ɨɫɧаɳɟɧ ɦɨɳɧɵɦ ɦɟɯа-
ɧɢɡɦɨɦ ɢɦɩɨɪɬа ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢ ɩɨɞɞɟɪɠɢɜаɟɬ ɫɥɟɞɭɸɳɢɟ ɮɨɪ-
ɦаɬɵ:.3ds,.max,.obj,.fbx,.dae,.ma,.mb,.blend. Ⱦɥɹ ɢɦɩɨɪɬа ɬɪɟɯɦɟɪɧɨɣ 
ɦɨɞɟɥɢ ɦɨɠɧɨ ɩɪɨɫɬɨ ɩɟɪɟɧɟɫɬɢ ɮаɣɥ ɜ ɨɤɧɨ ɪɟɞаɤɬɨɪа, ɢɦɩɨɪɬɢɪɨɜаɧ-
ɧаɹ ɦɨɞɟɥɶ ɩɨɹɜɢɬɫɹ ɜ ɨɤɧɟ Project ɢ ɛɭɞɟɬ ɝɨɬɨɜа ɤ ɢɫɩɨɥɶɡɨɜаɧɢɸ 
ɜɧɭɬɪɢ ɪɟɞаɤɬɨɪа. 

Пɨɫɥɟ ɢɦɩɨɪɬа ɦɨɞɟɥɢ ɟɟ ɫɥɟɞɭɟɬ ɞɨɛаɜɢɬɶ ɧа ɫɨɡɞаɧɧɭɸ ɪаɧɟɟ 
ɫɰɟɧɭ, ɩɪɢɱɟɦ ɦɨɞɟɥɶ ɞɨɥɠɧа ɹɜɥɹɬɶɫɹ ɞɨɱɟɪɧɢɦ ɨɛɴɟɤɬɨɦ 
ARTrackedObject. ɇа ɪɢɫ. 3 ɩɪɟɞɫɬаɜɥɟɧ ɫɨɡɞаɧɧɵɣ ɩɪɨɟɤɬ Unity. 

ɋɨɡɞаɧɧаɹ ɫɰɟɧа ɢɦɟɟɬ ɤɨɪɧɟɜɨɣ ɨɛɴɟɤɬ «Scene root», ɧа ɤɨɬɨɪɵɣ 
ɞɨɛаɜɥɟɧ ɤɨɦɩɨɧɟɧɬ AROrigin. Ɉɛɴɟɤɬ «ARToolKit» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɞɜа 
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ɤɨɦɩɨɧɟɧɬа ARController ɢ ARMarker. Кɨɦɩɨɧɟɧɬ ARMarker ɧаɫɬɪɨɟɧ ɧа 
ɢɫɩɨɥɶɡɨɜаɧɢɟ ɫɬаɧɞаɪɬɧɨɝɨ ɤɜаɞɪаɬɧɨɝɨ ɦаɪɤɟɪа «Hiro». ɇа ɨɛɴɟɤɬ 
«Camera» ɞɨɛаɜɥɟɧ ɤɨɦɩɨɧɟɧɬ ARCamera. Ɉɛɴɟɤɬ «Directional light» 
ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɧаɩɪаɜɥɟɧɧɵɣ ɫɜɟɬ. Ɉɛɴɟɤɬ «Marker scene» ɨɫɧаɳɟɧ 
ɤɨɦɩɨɧɟɧɬɨɦ ARTrackedObject ɢ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɞɨɱɟɪɧɢɣ ɷɥɟɦɟɧɬ – 
ɬɪɟɯɦɟɪɧɭɸ ɦɨɞɟɥɶ аɜɬɨɦɨɛɢɥɹ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɢɡɭаɥɢɡɢɪɨɜаɬɶɫɹ. 

 

Ɋɢɫ. 3. Пɪɨɟɤɬ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɜ Unity 

Ⱦɥɹ ɫɛɨɪɤɢ ɢ ɡаɩɭɫɤа ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧаɫɬɪɨɢɬɶ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɟ ɩаɪаɦɟɬɪɵ ɜ ɨɤɧɟ «Build Settings». ɑɬɨɛɵ ɨɬɤɪɵɬɶ ɷɬɨ ɨɤɧɨ, ɧɟɨɛ-
ɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɭɧɤɬаɦ ɜ ɦɟɧɸ File –> Build Settings. 
В ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜ ɤаɱɟɫɬɜɟ ɰɟɥɟɜɨɣ ɩɥаɬɮɨɪɦɵ ɜɵɛɟɪɟɦ Windows 
ɢ ɡаɩɭɫɬɢɦ ɩɪɢɥɨɠɟɧɢɟ ɧаɠаɬɢɟɦ ɤɧɨɩɤɢ «Build And Run». Ɋɟɡɭɥɶɬаɬ ɪа-
ɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 4. 

 

Ɋɢɫ. 4. Ɋɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ 
 ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 
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В ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɪаɛɨɬɟ ɛɵɥ ɪаɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɫɨɡɞаɧɢɹ ɩɪɢɥɨ-
ɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ. Пɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ 
ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɪаɡɥɢɱɧɵɯ ɨɛɥаɫɬɹɯ: ɷɥɟɤɬɪɨɧɧаɹ ɬɨɪɝɨɜɥɹ, ɩɪɨɞа-
ɠа ɨɞɟɠɞɵ, ɦɟɛɟɥɢ, ɩɪɟɞɦɟɬɨɜ ɢɧɬɟɪɶɟɪа, ɞɢɡаɣɧ ɩɨɦɟɳɟɧɢɣ, ɫɮɟɪа 
ɤɪаɫɨɬɵ, ɭɫɥɭɝɢ ɩɥаɫɬɢɱɟɫɤɨɣ ɦɟɞɢɰɢɧɵ, ɨɛɪаɡɨɜаɧɢɟ ɢ ɬ.ɞ. 

Ⱦɥɹ ɪаɡɪаɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟаɥɶɧɨɫɬɢ ɛɵɥɢ ɢɫɩɨɥɶ-
ɡɨɜаɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɝɪаɦɦɧɵɟ ɫɪɟɞɫɬɜа: 

1) ɩɥаɬɮɨɪɦа ɪаɡɪаɛɨɬɤɢ Unity, 
2) ɛɢɛɥɢɨɬɟɤа ARToolKit, 
3) ɹɡɵɤ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ C#. 
Ɋаɡɪаɛɨɬаɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɪаɛɨɬаɬɶ ɧа ɫɬаɰɢɨɧаɪɧɵɯ ɢ ɦɨ-

ɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜаɯ ɧа ɫɥɟɞɭɸɳɢɯ ɨɩɟɪаɰɢɨɧɧɵɯ ɫɢɫɬɟɦаɯ: Windows, 
Linux, Android, iOS. 
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ɐȼȿɌɈɌȿɊАɉИə ɄАɄ ɇɈȼАə ɈɌɊАɋɅɖ  

ɋȼȿɌɈȾИɁАɃɇА 

ɉɚɯɨɦɨɜɚ Аɥɢɧɚ ȼɥɚɞɢɦɢɪɨɜɧɚ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  

ɭɧɢɜɟɪɫɢɬɟɬ «ɆИɋɢɋ», Ɇɨɫɤɜɚ 

В ɫɬаɬɶɟ ɪаɫɫɦɨɬɪɟɧа аɤɬɭаɥɶɧаɹ ɨɬɪаɫɥɶ ɫɜɟɬɨɞɢɡаɣɧа – ɰɜɟɬɨɬɟɪаɩɢɹ. В ɫɨɜɪɟ-
ɦɟɧɧɨɦ ɦɢɪɟ ɦаɥɨ ɝɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɞɬɜɟɪɠɞɟɧɧɨɟ ɦɧɨɝɢɦɢ ɮаɤɬаɦɢ ɧаɩɪаɜɥɟɧɢɟ 
ɰɜɟɬɨɬɟɪаɩɢɢ. Пɨɷɬɨɦɭ аɤɬɭаɥɶɧɨ ɪаɫɫɦɨɬɪɟɬɶ ɢ ɞаɬɶ ɧаɱаɥɨ ɷɬɨɣ ɬɟɦɟ.  

Ʉɥɸɱеɜые ɫɥɨɜа: ɰɜɟɬɨɬɟɪаɩɢɹ, ɫɜɟɬɨɞɢɡаɣɧ, ɱɟɥɨɜɟɤ, ɜɥɢɹɧɢɟ ɰɜɟɬа ɧа ɱɟɥɨ-
ɜɟɤа, ɩɪɢɛɨɪ ɰɜɟɬɨɬɟɪаɩɢɢ. 

 
 

COLOR THERAPY AS A NEW BRANCH  

OF LIGHTING DESIGN 

Pakhomova Alina Vladimirovna 

National University of Science and Technology 

The article is devoted to the actual branch of lighting design – color therapy. In to-
day's world there is little use of the direction of color therapy confirmed by many facts. 
Therefore, it is important to consider and give rise to this topic.  
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ɂɫɬɨɪия цɜеɬɨɬеɪаɩии 

ɋ ɞаɜɧɢɯ ɜɪɟɦɟɧ ɢɡɜɟɫɬɧɵ ɥɟɱɟɛɧɵɟ ɫɜɨɣɫɬɜа ɰɜɟɬа. В Ⱦɪɟɜɧɟɦ 
Кɢɬаɟ, Ⱦɪɟɜɧɟɦ ȿɝɢɩɬɟ, Ⱦɪɟɜɧɟɣ ɂɧɞɢɢ, ɢɫɩɨɥɶɡɭɹ ɧаɬɭɪаɥɶɧɵɟ ɩɪɨ-
ɡɪаɱɧɵɟ ɢ ɩɨɥɭɩɪɨɡɪаɱɧɵɟ ɰɜɟɬɧɵɟ ɦɢɧɟɪаɥɵ, ɩɪɢɦɟɧɹɥɢ ɰɜɟɬɨɬɟɪа-
ɩɢɸ. Пɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɧɟɞɨɪɨɝɨɝɨ ɪаɡɧɨɰɜɟɬɧɨɝɨ ɫɬɟɤɥа ɩɨɹɜɢɥɫɹ ɢɧɬɟ-
ɪɟɫ ɤ ɰɜɟɬɨɬɟɪаɩɢɢ ɢ ɜ ȿɜɪɨɩɟ. В Ɋɨɫɫɢɢ ɜ 1891 ɝ. ɞɥɹ ɥɟɱɟɛɧɵɯ ɰɟɥɟɣ 
ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɪɟɮɥɟɤɬɨɪ ɫ ɫɢɧɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɥаɦɩɨɱɤɨɣ, ɢɥɢ «ɥаɦ-
ɩа Мɢɧɢɧа». Ɋɹɞ ɪаɛɨɬ В.М. Ȼɟɯɬɟɪɟɜа ɩɨɫɜɹɳɟɧ ɞɟɣɫɬɜɢɸ ɰɜɟɬа ɧа 
ɩɫɢɯɨɷɦɨɰɢɨɧаɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɱɟɥɨɜɟɤа. В ɋɋɋɊ ɢɫɫɥɟɞɨɜаɧɢɹ ɜ ɨɛ-
ɥаɫɬɢ ɫɜɟɬɨɥɟɱɟɧɢɹ ɩɪɨɜɨɞɢɥ ɋ.Ȼ. Вɟɪɦɟɥɶ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɰɜɟɬɨɬɟɪа-
ɩɢɢ ɜ ɩɪаɤɬɢɱɟɫɤɨɣ ɦɟɞɢɰɢɧɟ ɩɨɹɜɢɥɢɫɶ ɩɟɪɟɜɨɞɧɵɟ ɢ ɫɨɜɟɬɫɤɢɟ ɪɭɤɨ-
ɜɨɞɫɬɜа. Пɟɪɜɵɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ аɩɩаɪаɬ ɞɥɹ ɜɢɡɭаɥɶɧɨɣ ɰɜɟɬɨɬɟɪаɩɢɢ 
ɛɵɥ ɫɨɡɞаɧ ɜ 1966 ɝ. А.П. Ȼɟɥɶɲɟɜɵɦ [1]. 

Ɉ ɜаɠɧɨɫɬɢ ɰɜɟɬа ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪаɡɥɢɱɧɵɯ 
ɨɛɥаɫɬɹɯ ɡɧаɧɢɣ ɭɬɜɟɪɠɞаɥɢ ɞɪɟɜɧɢɟ ɮɢɥɨɫɨɮɵ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɩɫɢɯɨɥɨ-
ɝɢ. ɇаɩɪɢɦɟɪ, ɢɡɜɟɫɬɧɵɣ ɩɫɢɯɢаɬɪ В.М. Ȼɟɯɬɟɪɟɜ ɩɢɫаɥ: «ɍɦɟɥɨ ɩɨɞɨɛ-
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ɪаɧɧаɹ ɝаɦɦа ɰɜɟɬɨɜ ɫɩɨɫɨɛɧа ɜɨɡɞɟɣɫɬɜɨɜаɬɶ ɧа ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ ɛɨɥɟɟ, 
ɱɟɦ ɢɧаɹ ɦɢɤɫɬɭɪа». ɂɜɥɢ Ƚɪаɧɬ ɡаɦɟɬɢɥ: «ɑɟɦ ɛɨɥɶɲɟ ɫɦɨɬɪɢɲɶ ɧа ɷɬɨɬ 
ɦɢɪ, ɬɟɦ ɛɨɥɶɲɟ ɭɛɟɠɞаɟɲɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɰɜɟɬ ɫɨɡɞаɧ ɞɥɹ ɤɪаɫɨɬɵ, ɢ ɤɪа-
ɫɨɬа ɷɬа – ɧɟ ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɩɪɢɯɨɬɢ ɱɟɥɨɜɟɤа, а ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɥɹ ɧɟ-
ɝɨ». Аɪɢɫɬɨɬɟɥɶ ɩɢɫаɥ: «Вɫɟ ɠɢɜɨɟ ɫɬɪɟɦɢɬɫɹ ɤ ɰɜɟɬɭ… Цɜɟɬа ɩɨ ɩɪɢɹɬ-
ɧɨɫɬɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɣ ɦɨɝɭɬ ɨɬɧɨɫɢɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɞɨɛɧɨ ɦɭɡɵ-
ɤаɥɶɧɵɦ ɫɨɡɜɭɱɢɹɦ ɢ ɛɵɬɶ ɜɡаɢɦɧɨ ɩɪɨɩɨɪɰɢɨɧаɥɶɧɵɦɢ» [2]. 

Цɜɟɬ ɫɩɨɫɨɛɟɧ ɜɨɡɛɭɠɞаɬɶ ɢ ɩɨɞаɜɥɹɬɶ, ɥɟɱɢɬɶ ɢ ɨɛɥаɝɨɪаɠɢɜаɬɶ, 
ɜɨɡɧɨɫɢɬɶ ɢ ɧɢɡɜɟɪɝаɬɶ. К ɩɪɢɦɟɪɭ, ɧɟɫɤɨɥɶɤɨ ɜɵɞɟɪɠɟɤ ɢɡ ɡаɦɟɱаɬɟɥɶ-
ɧɨɣ ɤɧɢɝɢ Мɨɪɢɫа Ⱦɟɪɢɛɟɪɟ «Цɜɟɬ ɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤа»: «Ɏɢɡɢɨ-
ɥɨɝɢɱɟɫɤɨɟ ɢ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɰɜɟɬа ɧа ɠɢɜɵɟ ɫɭɳɟɫɬɜа 
ɩɨɡɜɨɥɢɥɨ ɪаɡɪаɛɨɬаɬɶ ɛɨɝаɬɭɸ ɬɟɯɧɢɤɭ ɰɜɟɬɨɬɟɪаɩɢɢ. Ɉɫɨɛɨɟ ɜɧɢɦа-
ɧɢɟ ɩɪɢɜɥɟɤаɥ ɤɪаɫɧɵɣ ɰɜɟɬ, ɟɝɨ ɢɫɩɨɥɶɡɨɜаɥɢ ɟɳɟ ɫɪɟɞɧɟɜɟɤɨɜɵɟ ɜɪа-
ɱɢ ɞɥɹ ɥɟɱɟɧɢɹ ɜɟɬɪɹɧɨɣ ɨɫɩɵ, ɫɤаɪɥаɬɢɧɵ, ɤɨɪɢ ɢ ɧɟɤɨɬɨɪɵɯ ɤɨɠɧɵɯ 
ɡаɛɨɥɟɜаɧɢɣ. ɂɡɭɱаɥɢɫɶ ɢ ɞɪɭɝɢɟ ɰɜɟɬɧɵɟ ɥɭɱɢ. Ʌɟɱɟɧɢɟ ɧɟɜɪɨɥɨɝɢɱɟ-
ɫɤɢɯ ɹɜɥɟɧɢɣ ɫɜɟɬɨɦ ɧаɱаɥɨɫɶ ɨɱɟɧɶ ɞаɜɧɨ. Вɧаɱаɥɟ ɨɧɨ ɛɵɥɨ ɨɱɟɧɶ ɷɦ-
ɩɢɪɢɱɧɵɦ, ɧɨ ɩɨɫɥɟ ɧаɛɥɸɞɟɧɢɣ Пɥɟɡаɧɬɨɧа ɧаɞ ɛɨɥɟɭɬɨɥɹɸɳɢɦ ɫɜɨɣ-
ɫɬɜɨɦ ɫɜɟɬа, ɩɪɨɩɭɳɟɧɧɨɝɨ ɱɟɪɟɡ ɝɨɥɭɛɨɣ ɮɢɥɶɬɪ, ɢ ɧаɛɥɸɞɟɧɢɣ Пɨɷɝа 
ɧаɞ ɬɟɦ ɠɟ ɫɜɨɣɫɬɜɨɦ ɮɢɨɥɟɬɨɜɨɝɨ ɫɜɟɬа ɨɧɨ ɫɬаɥɨ ɨɱɟɧɶ ɬɨɱɧɵɦ. 
В ɧаɱаɥɟ ɧаɲɟɝɨ ɜɟɤа ɧɟɫɤɨɥɶɤɨ ɪɭɫɫɤɢɯ ɢ ɧɟɦɟɰɤɢɯ ɬɟɪаɩɟɜɬɨɜ ɩɨɞ-
ɬɜɟɪɞɢɥɢ ɧаɛɥɸɞɟɧɢɹ ɨ ɛɥаɝɨɩɪɢɹɬɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɝɨɥɭɛɵɯ ɢ ɮɢɨɥɟ-
ɬɨɜɵɯ ɥɭɱɟɣ ɩɪɢ ɥɟɱɟɧɢɢ ɧɟɜɪаɥɝɢɱɟɫɤɢɯ ɡаɛɨɥɟɜаɧɢɣ…» [2]. 

ɇɟɫɦɨɬɪɹ ɧа ɧаɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥа ɮаɤɬɢɱɟɫɤɢɯ ɞаɧɧɵɯ ɫɨɜɪɟ-
ɦɟɧɧɨɣ ɦɟɞɢɰɢɧɨɣ ɰɜɟɬ ɞɨ ɫɢɯ ɩɨɪ аɤɬɢɜɧɨ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. 

ȼɥияɧие цɜеɬа ɧа ɥиɱɧɨɫɬɶ ɱеɥɨɜеɤа 

Ɏɨɪɦɢɪɨɜаɧɢɟ ɢɧɞɢɜɢɞɭɭɦа, ɪаɡɜɢɬɢɟ ɟɝɨ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢа-
ɥа, ɫаɦɨɪɟаɥɢɡаɰɢɹ ɡаɜɢɫɹɬ ɨɬ ɦɧɨɝɢɯ ɩɪɢɱɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜаɠɧɨɟ 
ɦɟɫɬɨ ɡаɧɢɦаɸɬ ɟɝɨ ɫаɦɨɱɭɜɫɬɜɢɟ ɢ ɷɦɨɰɢɨɧаɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ. В ɫɜɹɡɢ 
ɫ ɭɫɤɨɪɟɧɧɵɦ ɬɟɦɩɨɦ ɠɢɡɧɢ ɩɪɨɛɥɟɦа ɨɛɟɫɩɟɱɟɧɢɹ ɷɦɨɰɢɨɧаɥɶɧɨɝɨ 
ɛɥаɝɨɩɨɥɭɱɢɹ ɱɟɥɨɜɟɤа ɫɬаɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ аɤɬɭаɥɶɧɨɣ. ɋɨɜɪɟɦɟɧɧɵɟ 
ɢɫɫɥɟɞɨɜаɧɢɹ ɩɨɤаɡɵɜаɸɬ, ɱɬɨ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɫɨɡɞаɧɢɢ ɷɦɨɰɢɨɧаɥɶ-
ɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɝɪаɟɬ ɰɜɟɬ. 

Цɜɟɬ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧаɱɟɧɢɟ ɜ ɷɫɬɟɬɢɱɟɫɤɨɦ ɢ ɯɭɞɨɠɟɫɬɜɟɧɧɨɦ 
ɜɨɫɩɪɢɹɬɢɢ ɦɢɪа. Эɦɨɰɢɨɧаɥɶɧаɹ ɪɟаɤɰɢɹ ɱɟɥɨɜɟɤа ɧа ɰɜɟɬ ɞɨɫɬа-
ɬɨɱɧɨ ɫɢɥɶɧа. Вɨɫɩɪɢɹɬɢɟ ɰɜɟɬа ɡаɜɢɫɢɬ ɨɬ ɮɢɡɢɨɥɨɝɢɢ ɝɥаɡ ɢɧɞɢɜɢ-
ɞа, ɨɬ ɫɨɫɬɨɹɧɢɹ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɠɢɡɧɟɧɧɨɝɨ ɨɩɵɬа ɢ ɨɤɪɭɠаɸɳɟɣ 
ɨɛɫɬаɧɨɜɤɢ.  
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Цɜɟɬ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧа ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɤɪɨɜɹɧɨɟ ɞаɜɥɟɧɢɟ, аɩ-
ɩɟɬɢɬ, ɷɦɨɰɢɢ, ɨɫɬɪɨɬɭ ɫɥɭɯа. Цɜɟɬɨɜɨɟ ɨɤɪɭɠɟɧɢɟ ɧаɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧа 
ɧаɲɟ ɷɦɨɰɢɨɧаɥɶɧɨɟ ɢ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. Ɉɞɢɧ ɢ ɬɨɬ ɠɟ ɰɜɟɬ 
ɦɨɠɟɬ ɜɵɡɜаɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢɥɢ ɨɬɪɢɰаɬɟɥɶɧɵɟ ɷɦɨɰɢɢ, ɜ ɡаɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ. ɋɨɫɬɨɹɧɢɟ 
ɦɨɡɝа ɱɟɥɨɜɟɤа ɢ ɟɝɨ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝаɧɨɜ ɨɬɪаɠаɟɬ ɩɟɞɩɨɱɬɟɧɢɟ ɨɞɧɨɝɨ 
ɰɜɟɬа ɞɪɭɝɨɦɭ. 

Ɉɫɧɨɜɵɜаɹɫɶ ɧа ɰɟɥɟɛɧɵɯ ɫɜɨɣɫɬɜ ɰɜɟɬа, ɩɪɢɜɟɞɟɦ ɤɪаɬɤɭɸ ɯа-
ɪаɤɬɟɪɢɫɬɢɤɭ ɰɜɟɬɨɜ. Кɪаɫɧɵɣ ɰɜɟɬ ɭɤɪɟɩɥɹɟɬ ɫɟɪɞɰɟ ɢ ɫɢɫɬɟɦɭ ɤɪɨɜɨ-
ɨɛɪаɳɟɧɢɹ. Ɉɪаɧɠɟɜɵɣ ɞаɟɬ ɨɳɭɳɟɧɢɟ ɪаɞɨɫɬɢ, ɩɨɦɨɝаɟɬ ɩɪɢ ɩɨɬɟɪɟ 
аɩɩɟɬɢɬа ɢ ɞɟɩɪɟɫɫɢɹɯ. ɀɟɥɬɵɣ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧа ɧɟɪɜɧɭɸ ɫɢɫ-
ɬɟɦɭ ɢ ɜɧɭɬɪɟɧɧɢɟ ɨɪɝаɧɵ, ɬаɤɠɟ ɭɥɭɱɲаɟɬ ɧаɫɬɪɨɟɧɢɟ. Ɂɟɥɟɧɵɣ ɨɤаɡɵ-
ɜаɟɬ ɫɢɥɶɧɵɣ аɧɬɢɫɬɪɟɫɫɨɜɵɣ ɷɮɮɟɤɬ, ɭɫɬɪаɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɭɫɬаɥɨɫɬɢ. 
ɋɢɧɢɣ ɰɜɟɬ ɩɨɦɨɝаɟɬ ɩɪɢ ɧаɪɭɲɟɧɢɹɯ ɫɧа, ɝɨɥɨɜɧɵɯ ɛɨɥɹɯ [3]. 

ȿɫɥɢ ɰɜɟɬ ɩɪɢɦɟɧɹɬɶ ɧɟɩɪаɜɢɥɶɧɨ, ɬɨ ɨɧ ɦɨɠɟɬ ɧаɜɪɟɞɢɬɶ. Пɪɨɬɢ-
ɜɨɩɨɤаɡаɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɰɜɟɬɨɜ ɫɥɟɞɭɸɳɢɟ: 

♦ ɤɪаɫɧɵɣ ɜɵɡɵɜаɟɬ ɝɢɩɟɪɬɨɧɢɸ, аɝɪɟɫɫɢɸ, ɡɥɨɫɬɶ; 
♦ ɫɢɧɢɣ – ɝɢɩɨɬɨɧɢɸ, ɞɟɩɪɟɫɫɢɸ, ɱɭɜɫɬɜɨ ɫɬɪаɯа; 
♦ ɮɢɨɥɟɬɨɜɵɣ – ɞɟɩɪɟɫɫɢɸ, ɭɝɧɟɬɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ; 
♦ ɠɟɥɬɵɣ – ɩɨɜɵɲɟɧɧɭɸ ɜɨɡɛɭɞɢɦɨɫɬɶ. 
Ɂɟɥɟɧɵɣ ɰɜɟɬ ɩɪɨɬɢɜɨɩɨɤаɡаɧɢɣ ɧɟ ɢɦɟɟɬ. 
Ɉɫɨɛɨɟ ɡɧаɱɟɧɢɟ ɢɦɟɟɬ ɬɨ, ɱɬɨ ɰɜɟɬ ɨɤаɡɵɜаɟɬ ɜɥɢɹɧɢɟ ɧа ɩɫɢɯɢɤɭ 

ɱɟɥɨɜɟɤа. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɜɡаɢɦɨɫɜɹɡɢ «ɰɜɟɬ – ɷɦɨɰɢɹ» ɛɵɥɢ ɩɪɟɞ-

ɥɨɠɟɧɵ Ɋ. Аɪɧɯɟɣɦɨɦ ɜ ɟɝɨ ɫɬɪɭɤɬɭɪɧɨɣ ɝɟɲɬаɥɶɬ-ɬɟɨɪɢɢ ɜɢɡɭаɥɢɡаɰɢɢ 
ɱɟɥɨɜɟɱɟɫɤɢɯ ɩɟɪɟɠɢɜаɧɢɣ, ɫɨɝɥаɫɧɨ ɤɨɬɨɪɨɣ ɫɬɪɭɤɬɭɪа ɯɭɞɨɠɟɫɬɜɟɧ-
ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɯɨɠа ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɜɧɭɬɪɟɧɧɢɯ ɩɟɪɟɠɢɜаɧɢɣ, ɤɨɬɨ-
ɪɵɟ ɜɢɡɭаɥɢɡɢɪɭɸɬɫɹ [3]. 

ɂɫɫɥɟɞɨɜаɧɢɹ ɲɜɟɣɰаɪɫɤɨɝɨ ɩɫɢɯɨɥɨɝа Маɤɫа Ʌɸɲɟɪа ɩɨɞɬɜɟɪ-
ɠɞаɸɬ ɜɡаɢɦɨɫɜɹɡɶ ɰɜɟɬɨɜɵɯ ɩɪɟɞɩɨɱɬɟɧɢɣ ɫ ɷɦɨɰɢɹɦɢ, ɤɨɬɨɪɵɟ ɢɫɩɵ-
ɬɵɜаɟɬ ɱɟɥɨɜɟɤ. Ɋаɡɪаɛɨɬаɧɧɵɣ ɰɜɟɬɨɜɨɣ ɬɟɤɫɬ Ʌɸɲɟɪа ɩɪɟɞɧаɡɧаɱɟɧ 
ɞɥɹ ɢɡɭɱɟɧɢɹ ɷɦɨɰɢɨɧаɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤа, а ɬаɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɢɡɭɱɟɧɢɸ ɜɨɡɦɨɠɧɨɫɬɟɣ аɞаɩɬаɰɢɢ ɢɧɞɢɜɢɞа ɤ ɪаɡɥɢɱɧɵɦ ɫɨɰɢаɥɶɧɵɦ 
ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ ɫɢɬɭаɰɢɹɦ. 

Эɦɨɰɢɨɧаɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ ɪɟаɤɰɢɢ ɧа ɰɜɟɬ ɹɜɥɹɟɬɫɹ ɱаɫɬɶɸ ɰɟ-
ɥɨɫɬɧɨɣ ɪɟаɤɰɢɢ ɨɪɝаɧɢɡɦа. В ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɫɩɨɦɢɧаɧɢɣ, ɩɥɨɯɢɯ 
ɢɥɢ ɯɨɪɨɲɢɯ, ɭɥɭɱɲаɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɬɟɩɥɨɣ ɢɥɢ ɯɨɥɨɞɧɨɣ ɱаɫ-
ɬɢ ɫɩɟɤɬɪа. Вɫɟ ɥɸɞɢ ɜɢɞɹɬ ɦɢɪ ɜ ɪаɡɧɨɦ ɰɜɟɬɟ, ɢ ɷɬɨ ɡаɜɢɫɢɬ ɨɬ ɬɢɩа 
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ɥɢɱɧɨɫɬɢ. Эɦɨɰɢɨɧаɥɶɧɨ ɭɪаɜɧɨɜɟɲɟɧɧɵɟ ɥɸɞɢ ɜɨɫɩɪɢɧɢɦаɸɬ ɦɢɪ ɛɨ-
ɥɟɟ ɹɪɤɢɦ ɢ ɤɪаɫɨɱɧɵɦ, ɥɸɞɢ ɫ ɩɨɜɵɲɟɧɧɨɣ ɫɬɟɩɟɧɶɸ ɬɪɟɜɨɠɧɨɫɬɢ ɜɢ-
ɞɹɬ ɦɢɪ ɦɟɧɟɟ ɤɪаɫɨɱɧɵɦ ɢ ɬɭɫɤɥɵɦ. 

Цɜɟɬа аɛɫɨɥɸɬɧɨɝɨ ɩɪɟɞɩɨɱɬɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɩɫɢɯɨɬɢɩ 
ɱɟɥɨɜɟɤа: 

♦ ɤɪаɫɧɵɣ, ɤɪаɫɧɨ-ɨɪаɧɠɟɜɵɣ, ɨɪаɧɠɟɜɵɣ – ɱɭɜɫɬɜɟɧɧɵɣ ɬɢɩ; 
♦ ɫɢɧɢɣ, ɭɥɶɬɪаɦаɪɢɧɨɜɵɣ, ɡɟɥɟɧɨ-ɫɢɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɦɵɫɥɢ-

ɬɟɥɶɧɵɣ ɬɢɩ; 
♦ ɝаɦɦа ɠɟɥɬɨɝɨ ɢ ɨɪаɧɠɟɜɨɝɨ ɰɜɟɬɨɜ ɨɩɪɟɞɟɥɹɟɬ ɷɤɫɬɪаɜɟɪɫɢɸ; 
♦ ɡɟɥɟɧɵɣ, ɨɥɢɜɤɨɜɵɣ – ɢɧɬɭɢɬɢɜɧɵɣ ɬɢɩ; 
♦ ɮɢɨɥɟɬɨɜɵɣ, ɪɨɡɨɜɵɣ, ɱɟɪɧɵɣ, ɭɥɶɬɪаɦаɪɢɧɨɜɵɣ ɨɩɪɟɞɟɥɹɸɬ 

ɢɧɬɪɨɜɟɪɫɢɸ. 
В ɢɬɨɝɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɤаɠɞɵɣ ɰɜɟɬ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧа ɱɟ-

ɥɨɜɟɤа ɜ ɧɟɫɤɨɥɶɤɢɯ ɧаɩɪаɜɥɟɧɢɹɯ: ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɦ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ, 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɪаɡɜɢɬɢɸ ɤɪɟаɬɢɜɧɨɫɬɢ ɢ ɞɭɯɨɜɧɨɫɬɢ. Цɜɟɬ ɢɫɰɟɥɹɟɬ ɱɟ-
ɥɨɜɟɤа, ɜɥɢɹɹ ɧа ɟɝɨ ɫɨɫɬɨɹɧɢɟ ɬаɤ ɠɟ, ɤаɤ ɢ ɥɟɤаɪɫɬɜа, ɝаɪɦɨɧɢɡɢɪɭɟɬ 
ɟɝɨ ɥɢɱɧɨɫɬɶ, ɩɪɨɛɭɠɞаɟɬ ɫɤɪɵɬɵɟ ɪɟɫɭɪɫɵ ɨɪɝаɧɢɡɦа [3]. 

Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɰɜɟɬа ɫɭɳɟɫɬɜɭɸɬ 13 ɤɥаɫɫɢɮɢɤаɰɢ-
ɨɧɧɵɯ ɝɪɭɩɩ, ɤаɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɨɹ ɪɟɡɨɧаɧɫɧаɹ ɱаɫɬɨ-
ɬа ɰɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪа: 

♦ 760 ɧɦ (ɬɟɦɧɨ-ɤɪаɫɧɵɣ ɰɜɟɬ) – ɞɥɹ ɤɨɠɢ ɢ ɟɟ ɩɪɨɢɡɜɨɞɧɵɯ 
(ɜɨɥɨɫɵ, ɧɨɝɬɢ, ɦɨɥɨɱɧɵɟ ɠɟɥɟɡɵ, ɤɥɟɬɱаɬɤа); 

♦ 686 ɧɦ (ɤɪаɫɧɵɣ ɰɜɟɬ) – ɞɥɹ ɤɨɫɬɟɣ, ɫɭɫɬаɜɨɜ, ɫɜɹɡɨɤ, ɞɢɫɤɨɜ 
ɢ ɩɨɡɜɨɧɤɨɜ; 

♦ 656 ɧɦ (ɨɪаɧɠɟɜɨ-ɤɪаɫɧɵɣ ɰɜɟɬ) – ɞɥɹ ɫɨɫɭɞɨɜ (аɪɬɟɪɢɢ ɢ ɜɟɧɵ), 
ɫɟɪɞɰа, ɦɵɲɰ (ɩɨɩɟɪɟɱɧɨɩɨɥɨɫаɬɵɯ ɢ ɝɥаɞɤɢɯ); 

♦ 589 ɧɦ (ɨɪаɧɠɟɜɵɣ ɰɜɟɬ) – ɞɥɹ ɬаɤɢɯ ɨɪɝаɧɨɜ ɬɟɥа ɱɟɥɨɜɟɤа, 
ɤаɤ ɤɪɨɜɶ, ɫɟɥɟɡɟɧɤа (ɤɪаɫɧаɹ ɩɭɥɶɩа), ɤɪаɫɧɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ (ɤаɤ ɨɪɝаɧ 
ɤɪɨɜɟɬɜɨɪɟɧɢɹ); 

♦ 585 ɧɦ («ɡɨɥɨɬɨɣ» ɰɜɟɬ) – ɞɥɹ ɬɨɥɫɬɨɣ ɤɢɲɤɢ ɫ ɟɟ ɨɬɞɟɥаɦɢ 
(ɫɥɟɩаɹ, ɜɨɫɯɨɞɹɳаɹ, ɧɢɫɯɨɞɹɳаɹ, ɩɨɩɟɪɟɱɧɨɨɛɨɞɨɱɧɵɟ, ɩɪɹɦаɹ) ɢ ɠɟɥɭɞɤа; 

♦ 580 ɧɦ (ɠɟɥɬɵɣ ɰɜɟɬ) – ɞɥɹ ɬɨɧɤɨɣ ɤɢɲɤɢ, ɜɤɥɸɱаɹ 12-ɬɢɩɟɪɫɬ-
ɧɭɸ, ɬɨɳɭɸ ɢ ɩɨɞɜɡɞɨɲɧɵɟ ɨɬɞɟɥɵ, ɩɨɞɠɟɥɭɞɨɱɧɭɸ ɠɟɥɟɡɭ (ɟɟ 
ɷɤɡɨɤɪɢɧɧɭɸ ɱаɫɬɶ), ɫɥɸɧɧɵɟ ɠɟɥɟɡɵ ɢ ɩɢɳɟɜɨɞ; 

♦ 565 ɧɦ (ɠɟɥɬɨɡɟɥɟɧɵɣ ɰɜɟɬ) – ɞɥɹ ɨɪɝаɧɨɜ ɩɨɥɨɜɨɣ ɫɢɫɬɟɦɵ 
(ɦаɬɤа, ɹɢɱɧɢɤɢ ɭ ɠɟɧɳɢɧ, ɹɢɱɤɢ ɭ ɦɭɠɱɢɧ ɢ ɩɪɨɫɬаɬа, ɫɟɦɟɧɧɵɟ 
ɩɭɡɵɪɶɤɢ); 

♦ 527 ɧɦ (ɡɟɥɟɧɵɣ ɰɜɟɬ) – ɞɥɹ ɩɟɱɟɧɢ ɢ ɠɟɥɱɧɨɝɨ ɩɭɡɵɪɹ; 
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♦ 517 ɧɦ (ɝɨɥɭɛɨɜаɬɨ-ɡɟɥɟɧɵɣ ɰɜɟɬ) – ɞɥɹ ɩɨɱɟɤ, ɦɨɱɟɜɨɝɨ ɩɭɡɵ-
ɪɹ, ɦɨɱɟɬɨɱɧɢɤɨɜ; 

♦ 486 ɧɦ (ɝɨɥɭɛɨɣ ɰɜɟɬ) – ɞɥɹ ɨɪɝаɧɨɜ ɢɦɦɭɧɧɨɣ ɡаɳɢɬɵ (ɜɢɥɨɱ-
ɤɨɜаɹ ɠɟɥɟɡа, ɫɟɥɟɡɟɧɤа, ɥɢɦɮɨɭɡɥɵ), ɫɥɢɡɢɫɬɨɣ ɩɨɥɨɫɬɢ ɧɨɫа ɢ ɛɪɨɧɯɨɜ; 

♦ 430 ɧɦ (ɫɢɧɢɣ ɰɜɟɬ) – ɞɥɹ ɨɪɝаɧɨɜ ɧɟɣɪɨ-ɷɧɞɨɤɪɢɧɧɨɣ ɪɟɝɭ-
ɥɹɰɢɢ (ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ, ɧаɞɩɨɱɟɱɧɢɤɨɜ, ɩɨɥɨɜɵɯ ɠɟɥɟɡ, ɝɢɩɨɮɢɡа, 
ɝɢɩɨɬаɥаɦɭɫа, ɷɩɢɮɢɡа); 

♦ 397 ɧɦ (ɮɢɨɥɟɬɨɜɵɣ ɰɜɟɬ) – ɞɥɹ ɜɟɝɟɬаɬɢɜɧɨɣ (ɫɢɦɩаɬɢɱɟɫɤɨɣ, 
ɩаɪаɫɢɦɩаɬɢɱɟɫɤɨɣ) ɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦ, ɩɪɨɩɪɢɨ-ɪɟɰɟɩɬɨ-
ɪаɦ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ аɧаɥɢɡаɬɨɪаɦ (ɝɥаɡ, ɭɯɨ, ɜɟɫɬɢɛɭɥɹɪɧɵɣ аɩɩаɪаɬ); 

♦ 380 ɧɦ (ɬɟɦɧɨ-ɮɢɨɥɟɬɨɜɵɣ) – ɞɥɹ ɩɪɨɛɥɟɦ ɫ ɦɨɡɝɨɦ ɢ ɩɫɢ-
ɯɢɤɨɣ [4]. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɪɨɱɢɬаɧɧɨɝɨ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɰɜɟɬɨɬɟ-
ɪаɩɢɹ ɫɩɨɫɨɛɧа ɩɨɦɨɱɶ «ɨɫɨɛɟɧɧɵɦ» ɞɟɬɹɦ ɢ ɜɡɪɨɫɥɵɦ. Пɨɷɬɨɦɭ ɜɜɟ-
ɞɟɧɢɟ ɰɜɟɬɨɬɟɪаɩɢɢ ɤаɤ ɨɬɞɟɥɶɧɨɣ ɨɬɪаɫɥɢ ɧɟɨɛɯɨɞɢɦɨ. 
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ɉɊИɆȿɇȿɇИȿ И ɁɇАɑȿɇИȿ ɇАɌɍɊАɅɖɇɕɏ  

ɆАɌȿɊИАɅɈȼ ȼ ɉɊɈɆɕɒɅȿɇɇɈɆ ȾИɁАɃɇȿ  

Ɋɵɛɚɰɤɢɣ ɉɚɜɟɥ Аɧɞɪɟɟɜɢɱ 
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Ⱦɢɡаɣɧ, ɩɪɟɞɫɬаɜɥɹɟɦɵɣ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤаɤ ɫɮɟɪа ɬɜɨɪɱɟɫɤɨɣ 
ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, а ɫ ɞɪɭɝɨɣ – ɤаɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɢ ɜɟ-
ɳɟɣ, ɨɛɟɫɩɟɱɢɜаɸɳɢɯ ɭɞɨɛɫɬɜɨ ɢ ɥɟɝɤɨɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɛɵɬа, ɢ ɤаɤ 
ɨɫɨɛɵɦ ɨɛɪаɡɨɦ ɫɮɨɪɦɢɪɨɜаɜɲɢɣɫɹ ɷɫɬɟɬɢɱɟɫɤɢɣ ɤɨɧɰɟɩɬ ɨɛɪаɡа ɠɢɡ-
ɧɢ, ɡаɧɢɦаɟɬ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɡɧаɱɢɬɟɥɶɧɭɸ ɪɨɥɶ. Кɭɥɶɬɭɪа ɞɢɡаɣɧа 
ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟɫɬɜɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɤаɤ ɧаɱаɥɶɧаɹ ɮɨɪɦа ɫɨɜɨɤɭɩ-
ɧɨɣ ɨɪɝаɧɢɡɭɸɳɟɣ ɢ ɩɪɟɨɛɪаɡɭɸɳɟɣ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Вɨɡ-
ɞɟɣɫɬɜɢɟ ɞɢɡаɣɧа ɧа ɪаɡɧɵɟ ɫɬɨɪɨɧɵ ɨɛɳɟɫɬɜɟɧɧɨɣ ɠɢɡɧɢ ɧɟɩɪɟɫɬаɧɧɨ 
ɪаɫɬɟɬ, ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɮɨɪɦɵ, ɭɫɥɨɜɢɹ ɤɨɦɦɭɧɢɤаɰɢɢ ɩɪɨɟɤɬɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɱɟɥɨɜɟɤа. 

В ɩɟɪɢɨɞ ɞɨɢɧɞɭɫɬɪɢаɥɶɧɨɣ ɷɩɨɯɢ, ɧаɱɢɧаɹ ɫ ɫаɦɵɯ ɞɪɟɜɧɟɣɲɢɯ 
ɜɪɟɦɟɧ, ɥɸɞɢ ɫɭɳɟɫɬɜɨɜаɥɢ ɜ ɝаɪɦɨɧɢɢ ɫ ɩɪɢɪɨɞɨɣ, ɛɵɥɢ ɟɟ ɱаɫɬɶɸ. 
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Эɬɨ ɛɵɥɨ ɫɜɹɡаɧɨ ɫ ɬɟɦ, ɱɬɨ ɥɸɞɢ ɢɦɟɥɢ ɦɟɧɶɲɟ ɜɥаɫɬɢ ɧаɞ ɩɪɢɪɨɞɨɣ, 
ɨɫɨɡɧаɜаɥɢ ɫɜɨɸ ɛɟɡɡаɳɢɬɧɨɫɬɶ, ɧɟɡɧаɱɢɬɟɥɶɧɨɫɬɶ ɢ ɩɪɢɡɧаɜаɥɢ ɡаɜɢ-
ɫɢɦɨɫɬɶ ɨɬ ɩɪɢɪɨɞɧɵɯ ɰɢɤɥɨɜ ɢ ɹɜɥɟɧɢɣ. Ɂɧаɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɨɜɨɣ 
ɰɢɜɢɥɢɡаɰɢɢ ɧа ɷɤɨɫɢɫɬɟɦɭ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɨɝɪɟɫɫɨɦ.  
ɇɟɩɪɟɤɪаɳаɸɳɢɣɫɹ ɪɨɫɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɪɨɝɪɟɫɫа ɫɨɩɪɨɜɨɠɞаɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟɦ ɲаɧɫɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɯ ɭɞɨɜɥɟɬɜɨɪɢɬɶ. 

Эɤɨɥɨɝɢɱɟɫɤɢɣ ɤɪɢɡɢɫ ɫɩɪɨɜɨɰɢɪɨɜаɥ ɪɟаɤɰɢɸ ɢ ɜ ɩɪɨɟɤɬɧɵɯ,  
ɢ ɜ ɧаɭɱɧɵɯ ɫɮɟɪаɯ ɜ ɮɨɪɦɟ ɤɨɧɰɟɩɬɭаɥɶɧɵɯ, ɩɪɨɛɥɟɦɧɵɯ ɩɪɨɟɤɬɨɜ, 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɮɢɥɨɫɨɮɫɤɨ-
ɷɬɢɱɟɫɤɢɯ ɧаɭɱɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ. Мɟɬɨɞ, ɨɫɧɨɜаɧɧɵɣ ɧа ɷɤɨɥɨɝɢɱɟ-
ɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɪɨɟɤɬɢɪɨɜаɧɢɸ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜа, ɩɨɹɜɢɥɫɹ, 
ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤаɤ ɢɧɬɭɢɬɢɜɧаɹ ɧɟɨɫɨɡɧаɧɧаɹ ɧɭɠɞа ɩɨɬɪɟɛɢɬɟɥɹ, 
ɫ ɞɪɭɝɨɣ – ɤаɤ ɫɮɨɪɦɢɪɨɜаɧɧаɹ ɡаɞаɱа ɞɥɹ ɞɢɡаɣɧɟɪɨɜ, ɩɪɨɟɤɬɢɪɨɜɳɢ-
ɤɨɜ ɢ ɭɱɟɧɵɯ. 

Вɫɟ ɱаɳɟ ɜ ɞɢаɥɨɝɟ ɦɟɠɞɭ ɞɢɡаɣɧɟɪɨɦ ɢ ɡаɤаɡɱɢɤɨɦ ɜɨɡɧɢɤаɟɬ 
ɜɨɩɪɨɫ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬа, ɟɝɨ ɛɟɡɜɪɟɞɧɨɫɬɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɞɨɪɨɜɶɹ ɫаɦɨɝɨ ɱɟɥɨɜɟɤа, ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ  
ɢ ɛɟɡɨɩаɫɧɨɣ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɢɪɨɞɟ, ɭɬɢɥɢɡаɰɢɢ. Эɬɨ ɩɨɫɥɭɠɢɥɨ 
ɨɫɨɛɵɦ ɫɬɢɦɭɥɨɦ ɞɥɹ аɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞ-
ɯɨɞа ɩɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɟɝɨ ɪаɡɜɢɬɢɹ ɤаɤ ɧа-
ɩɪаɜɥɟɧɢɹ ɜ ɞɢɡаɣɧɟ. 

ɇа ɩɪɢɦɟɪɟ ɪаɡɪаɛɨɬаɧɧɨɝɨ ɩɪɨɟɤɬа ɛɭɞɭɬ ɪаɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ 
ɫɬɨɪɨɧɵ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɧаɬɭɪаɥɶɧɵɯ ɦаɬɟɪɢаɥɨɜ, ɮɭɧɤɰɢɢ ɢ ɫɜɨɣɫɬɜа, 
ɫɨɱɟɬаɟɦɵɟ ɜɦɟɫɬɟ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ ɤ ɩɪɨɟɤɬɢɪɨɜаɧɢɸ. 

Пɪɢ ɩɨɫɬаɧɨɜɤɟ ɤɪɢɬɟɪɢɟɜ ɩɨ ɪаɡɪаɛɨɬɤɟ ɩɪɨɟɤɬа ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ аɫɩɟɤɬɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɭɞɭɬ ɩɪɢɫɭɬɫɬɜɨɜаɬɶ ɜ ɛɭɞɭɳɟɦ 
ɨɛɴɟɤɬɟ: ɭɧɢɜɟɪɫаɥɶɧɨɫɬɶ, ɮɭɧɤɰɢɨɧаɥɶɧɨɫɬɶ, ɧаɞɟɠɧɨɫɬɶ, ɷɫɬɟɬɢɱ-
ɧɨɫɬɶ, ɷɤɨɥɨɝɢɱɧɨɫɬɶ. 

Ɋɟɲаɹ ɞаɧɧɵɟ ɡаɞаɱɢ, ɛɵɥ ɪаɡɪаɛɨɬаɧ ɮɭɧɤɰɢɨɧаɥɶɧɵɣ ɫɭɜɟɧɢɪ-
ɧɵɣ ɧаɛɨɪ ɞɥɹ ɯɪаɧɟɧɢɹ ɮɥɟɲ-ɧаɤɨɩɢɬɟɥɟɣ ɜ ɜɢɞɟ ɦɨɞɭɥɶɧɨɣ ɢɝɪɭɲ-
ɤɢ – ɝɨɥɨɜɨɥɨɦɤɢ (ɪɢɫ. 1). 

Ɏɭɧɤɰɢɹ ɝɨɥɨɜɨɥɨɦɤɢ ɡаɤɥɸɱаɟɬɫɹ ɜ ɪаɡɛɨɪɟ ɢ ɫɛɨɪɟ ɩаɡɥа ɢɡ 
ɮɥɟɲ-ɤаɪɬ, ɢɦɟɸɳɢɯ ɮɨɪɦɭ ɷɥɟɦɟɧɬɨɜ ɢɡ ɢɝɪɵ «Ɍɟɬɪɢɫ». В ɫɨɛɪаɧ-
ɧɨɦ ɜɢɞɟ ɮɥɟɲ-ɤаɪɬɵ ɯɪаɧɹɬɫɹ ɜɧɭɬɪɢ ɪаɡɪаɛɨɬаɧɧɨɝɨ ɛɨɤɫа, ɢɦɟɸɳɟ-
ɝɨ ɩɪɭɠɢɧɧɵɣ ɦɟɯаɧɢɡɦ ɞɥɹ ɨɬɤɪɵɜаɧɢɹ ɢ ɡаɤɪɵɜаɧɢɹ. Кɪɨɦɟ ɬɨɝɨ, 
ɞаɧɧɵɣ ɩɪɨɞɭɤɬ ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɧɨɫɢɬɟɥɹ ɤɨɪɩɨɪаɬɢɜɧɨɣ ɢɧɮɨɪɦаɰɢɢ 
(ɪɢɫ. 2). 
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Ɋɢɫ. 1. Ɏɭɧɤɰɢɨɧаɥɶɧɵɣ ɫɭɜɟɧɢɪɧɵɣ ɧаɛɨɪ ɞɥɹ ɯɪаɧɟɧɢɹ  
ɮɥɟɲ-ɧаɤɨɩɢɬɟɥɟɣ ɜ ɜɢɞɟ ɦɨɞɭɥɶɧɨɣ ɢɝɪɭɲɤɢ-ɝɨɥɨɜɨɥɨɦɤɢ 

 

Ɋɢɫ. 2. Пɪɢɦɟɪ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɪаɡɪаɛɨɬаɧɧɨɝɨ ɨɛɴɟɤɬа 
 ɫ ɷɥɟɦɟɧɬаɦɢ ɮɢɪɦɟɧɧɨɝɨ ɫɬɢɥɹ ɌПɍ 

Ȼɥаɝɨɞаɪɹ ɩɪɨɫɬɨɦɭ ɦɟɯаɧɢɡɦɭ ɝɨɥɨɜɨɥɨɦɤɭ ɫɥɨɠɧɨ ɫɥɨɦаɬɶ, 
ɜ ɫɨɛɪаɧɧɨɦ ɜɢɞɟ ɜɫɟ ɞɟɬаɥɢ ɩɥɨɬɧɨ ɩɪɢɠаɬɵ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɩɨɷɬɨɦɭ 
ɤɨɧɫɬɪɭɤɰɢɹ ɫɦɨɠɟɬ ɥɟɝɤɨ ɩɟɪɟɧɟɫɬɢ ɧɟ ɨɞɧɨ ɩаɞɟɧɢɟ, а ɛɥаɝɨɞаɪɹ ɩɪɭ-
ɠɢɧаɦ, ɫɥɭɠаɳɢɦ ɞɥɹ ɭɞɨɛɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɫɨɞɟɪɠɢɦɨɝɨ, ɫɨɡɞаɟɬɫɹ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧаɹ аɦɨɪɬɢɡаɰɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳаɹ ɫɨɯɪаɧɟɧɢɸ ɰɟɥɨɫɬɧɨɫɬɢ 
ɮɥɟɲ-ɤаɪɬ ɩɪɢ ɧɟɛɥаɝɨɩɪɢɹɬɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɜɧɟɲɧɢɯ ɮаɤɬɨɪɨɜ. ɇаɬɭ-
ɪаɥɶɧɨɟ ɞɟɪɟɜɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɫɨɡɞаɧɢɹ ɞаɧɧɨɝɨ ɩɪɨɞɭɤɬа, ɧаɩɨɥɧɹ-
ɟɬ ɭɧɢɤаɥɶɧɨɫɬɶɸ ɤаɠɞɵɣ ɷɤɡɟɦɩɥɹɪ, ɩɪɢɞаɟɬ ɫɜɨɟɣ ɮаɤɬɭɪɨɣ ɷɫɬɟɬɢɱ-
ɧɨɫɬɢ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɬаɤɨɝɨ ɫɭɜɟɧɢɪɧɨɝɨ ɧаɛɨɪа ɫɜɟɞɟɧа ɤ ɦɢɧɢɦɭɦɭ 
ɛɥаɝɨɞаɪɹ ɩɪɨɫɬɨɣ ɫɯɟɦɟ ɜɵɪɟɡаɧɢɹ ɢɡ ɮаɧɟɪɵ, ɢɦɟɸɳɟɣ ɩɪɹɦɨɭɝɨɥɶ-
ɧɵɟ ɮɨɪɦɵ, ɧɟɜɵɫɨɤɨɣ ɰɟɧɟ ɫаɦɨɝɨ ɦаɬɟɪɢаɥа ɢ ɦɢɧɢɦаɥɶɧɨɦ ɤɨɥɢɱɟ-
ɫɬɜɟ ɡаɞɟɣɫɬɜɨɜаɧɧɨɝɨ ɧа ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɟɪɫɨɧаɥа. Ⱦɟɪɟɜɨ ɧɟ ɤɨɧɮɥɢɤ-
ɬɭɟɬ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɩɪɨɟɤɬа ɜ ɜɢɞɟ ɫɨɞɟɪɠɢɦɨɝɨ 
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ɮɥɟɲ-ɤаɪɬ, ɤɨɬɨɪɨɟ ɧа ɫɬɨɥɹɪɧɨɦ ɤɥɟɟ ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɞɟɪɟɜɹɧɧɨɣ ɮɨɪ-
ɦɟ. Кɪɨɦɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɤɥɟɟɦ ɮɢɤɫɢɪɭɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ 
ɜɫɟ ɫɛɨɪɨɱɧɵɟ ɮɪаɝɦɟɧɬɵ ɩɪɨɟɤɬа. 

ɋɬɨɥɹɪɧɵɣ ɤɥɟɣ – ɨɫɨɛɵɣ ɦаɬɟɪɢаɥ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɝɨɬɨɜɹɬ ɢɡ 
ɪɨɝɨɜ ɢɥɢ ɤɨɫɬɟɣ ɠɢɜɨɬɧɵɯ. Ⱦɥɹ ɞɟɪɟɜа ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɡɞɪɨɜɵɣ ɫɬɨ-
ɥɹɪɧɵɣ ɤɥɟɣ, ɢɡɝɨɬаɜɥɢɜаɟɦɵɣ ɢɡ ɤɨɫɬɟɣ. Ɉɧ ɦɨɠɟɬ ɢɦɟɬɶ ɜɢɞ ɝɪаɧɭɥ, 
ɤɪɭɩɢɧɨɤ ɢɥɢ ɱɟɲɭɟɤ. Кɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɪɨɝɨɜ, ɨɬɥɢɱаɟɬɫɹ ɯɨɪɨ-
ɲɢɦ ɰɜɟɬɨɦ ɢ ɥɭɱɲɢɦɢ ɤаɱɟɫɬɜаɦɢ, ɱɟɦ ɦɟɡɞɪɨɜɵɣ. Ɋɨɝа ɜɵɜаɪɢɜаɸɬɫɹ 
ɞɨ ɨɞɧɨɪɨɞɧɨɣ ɦаɫɫɵ, ɤɨɬɨɪаɹ ɩɨɬɨɦ ɩɪɢ ɨɫɬɵɜаɧɢɢ ɡаɫɵɯаɟɬ ɢ ɞɪɨɛɢɬ-
ɫɹ ɧа ɦɟɥɤɢɟ ɤɭɫɨɱɤɢ, ɤɨɬɨɪɵɟ ɮаɫɭɸɬɫɹ ɢ ɩɪɨɞаɸɬɫɹ. Ⱦаɧɧɵɣ ɤɥɟɣ 
ɫɱɢɬаɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɦаɬɟɪɢаɥɨɦ. 

Ȼɥаɝɨɞаɪɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɛɨɞɧɨɦɭ ɜɡаɢɦɨɞɟɣɫɬɜɢɸ ɫ ɩɪаɤɬɢɱɟ-
ɫɤɢ ɥɸɛɵɦɢ ɷɥɟɦɟɧɬаɦɢ ɮɢɪɦɟɧɧɨɝɨ ɫɬɢɥɹ ɪаɡɪаɛɨɬаɧɧɵɣ ɧаɛɨɪ ɦɨɠ-
ɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɧɟ ɬɨɥɶɤɨ ɤаɤ ɫɭɜɟɧɢɪɧɭɸ ɩɨɞаɪɨɱɧɭɸ ɩɪɨɞɭɤɰɢɸ ɞɥɹ 
ɩɪɟɞɩɨɥаɝаɟɦɵɯ ɤɥɢɟɧɬɨɜ, ɧɨ ɢ ɜ ɤаɱɟɫɬɜɟ ɧɨɫɢɬɟɥɹ ɤɨɪɩɨɪаɬɢɜɧɨɣ ɢɧ-
ɮɨɪɦаɰɢɢ ɜ ɪаɛɨɱɟɣ ɫɪɟɞɟ, ɧаɩɪɢɦɟɪ, ɤаɤ ɨɛɹɡаɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɨɛɭɫɬ-
ɪɨɣɫɬɜа ɪаɛɨɱɟɝɨ ɩɪɨɫɬɪаɧɫɬɜа ɫɨɬɪɭɞɧɢɤɨɜ. 

Ȼɥаɝɨɞаɪɹ ɬаɤɢɦ ɩɪɨɟɤɬаɦ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɩɨɬɟɧɰɢаɥ ɷɤɨɞɢɡаɣɧа, 
ɩɨɧɹɬɶ, ɧаɫɤɨɥɶɤɨ ɝɥɨɛаɥɶɧɵ ɩɟɪɫɩɟɤɬɢɜɵ ɪаɡɜɢɬɢɹ ɞаɧɧɨɝɨ ɧаɩɪаɜ-
ɥɟɧɢɹ, ɜɟɞɶ ɜ ɞаɧɧɨɦ ɩɪɢɦɟɪɟ ɪаɫɤɪɵɬɵ ɞаɥɟɤɨ ɧɟ ɜɫɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɷɤɨɞɢɡаɣɧа. Ɍаɤɢɟ ɬɨɜаɪɵ ɧɟɨɛɯɨɞɢɦɵ ɧɟ 
ɬɨɥɶɤɨ ɪɵɧɤɭ, ɧɨ ɢ ɱɟɥɨɜɟɱɟɫɬɜɭ ɢ ɩɥаɧɟɬɟ ɜ ɰɟɥɨɦ. Ⱦɢɡаɣɧɟɪаɦ ɫɬɨɢɬ 
ɩɪɨɞɨɥɠаɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜаɬɶ ɞаɧɧɨɟ ɧаɩɪаɜɥɟɧɢɟ, ɮɨɪɦɢɪɨɜаɬɶ ɷɤɨ-
ɥɨɝɢɱɟɫɤɭɸ ɤɭɥɶɬɭɪɭ ɢ ɢɡɭɱаɬɶ ɜɨɩɪɨɫɵ, ɫɜɹɡаɧɧɵɟ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɩɪɨɛɥɟɦаɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭаɰɢɢ ɧа ɩɥаɧɟɬɟ ɜ ɰɟɥɨɦ ɢ ɜ ɪɟɝɢɨɧаɯ 
ɜ ɱаɫɬɧɨɫɬɢ. 

ɋɮɨɪɦɢɪɨɜаɬɶ ɷɤɨɤɭɥɶɬɭɪɭ ɜ ɫɨɡɧаɧɢɢ ɞɢɡаɣɧɟɪɨɜ, ɩɪɨɟɤɬɢɪɨɜɳɢ-
ɤɨɜ ɢ ɜɨɨɛɳɟ ɜɫɟɯ ɫɩɟɰɢаɥɢɫɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɨɟɤɬɢɪɨɜаɬɶ ɢ ɮɨɪɦɢ-
ɪɨɜаɬɶ ɩɪɟɞɦɟɬɧɨ-ɩɪɨɫɬɪаɧɫɬɜɟɧɧɭɸ ɫɪɟɞɭ ɢ ɨɰɟɧɢɜаɬɶ ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 
ɩɪɢɧɢɦаɹ ɜɨ ɜɧɢɦаɧɢɟ ɜɫɟ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɨɱɟɧɶ ɜаɠɧɨ ɤаɤ ɞɥɹ ɧɵɧɟɲɧɟɝɨ, 
ɬаɤ ɢ ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. Мɟɪа ɱɟɥɨɜɟɱɟɫɤɨɣ ɫɜɨɛɨɞɵ, ɩɪɟɞɟɥ ɟɝɨ 
ɩɪаɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɢɪɨɞɟ – ɜɨɬ ɱɬɨ ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɨɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɤɭɥɶɬɭɪɵ. ɑɟɦ ɹɫɧɟɟ ɱɟɥɨɜɟɤ ɛɭɞɟɬ ɨɫɨɡɧаɜаɬɶ ɫɟɛɹ ɫɭɛɴɟɤɬɨɦ ɩɪɢɪɨɞɵ, 
ɩɨɧɢɦаɬɶ ɢ ɩɪɢɧɢɦаɬɶ ɫɜɨɸ ɪɨɥɶ ɜ ɛɨɪɶɛɟ ɡа ɫɨɯɪаɧɟɧɢɟ ɠɢɡɧɢ ɧа ɩɥа-
ɧɟɬɟ, ɭɱɢɬɵɜаɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɪɨɞɵ ɩɪɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɢ ɫɜɨɢɯ ɩɨ-
ɬɪɟɛɧɨɫɬɟɣ, ɹɫɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɱаɫɬɶɸ ɰɢɤɥɨɜ ɢ ɪɢɬɦɨɜ ɩɪɢ-
ɪɨɞɵ, ɬɟɦ ɜɵɲɟ ɛɭɞɟɬ ɭɪɨɜɟɧɶ ɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ. ɂɡɭɱаɹ 
ɢɦɟɸɳɢɟɫɹ ɧа ɞаɧɧɵɣ ɦɨɦɟɧɬ ɨɫɧɨɜɵ ɷɤɨɞɢɡаɣɧа, ɞɢɡаɣɧɟɪɵ ɮɨɪɦɢ-
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ɪɭɸɬ ɭ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ ɫɩɟɰɢаɥɢɫɬɨɜ ɰɟɧɧɨɫɬɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɨ ɜɵɝɨɞɧɨɦ ɜɡаɢɦɨɞɟɣɫɬɜɢɢ ɩɪɢɪɨɞɵ ɢ ɱɟɥɨɜɟɤа, а ɬаɤɠɟ ɩɪɟɞɨɫɬаɜɥɹ-
ɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɡɧаɤɨɦɢɬɶɫɹ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɩɪɢɟɦаɦɢ ɷɤɨɥɨɝɢɡаɰɢɢ, 
ɤɨɬɨɪɵɟ ɫɬɨɢɬ ɢɫɩɨɥɶɡɨɜаɬɶ ɜ ɛɭɞɭɳɟɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ аɪɯɢɬɟɤ-
ɬɭɪɧɨɣ ɫɪɟɞɵ ɢ ɨɛɴɟɤɬɨɜ ɞɢɡаɣɧа. 

Ɂаɪɨɠɞɟɧɢɟ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ ɦɨɠɧɨ ɨɬ-
ɫɥɟɞɢɬɶ ɜ ɢɫɬɨɪɢɢ ɱɟɥɨɜɟɱɟɫɬɜа ɧа ɩɪɢɦɟɪаɯ аɪɯɢɬɟɤɬɭɪɧɵɯ ɫɨɨɪɭɠɟ-
ɧɢɹɯ, ɛɵɬɨɜɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɞɟɤɨɪаɬɢɜɧɨ-ɩɪɢɤɥаɞɧɨɝɨ ɢɫɤɭɫɫɬɜа. ɋɨɡ-
ɞаɧɧаɹ ɢ ɫɨɡɞаɜаɟɦаɹ ɱɟɥɨɜɟɤɨɦ ɩɪɟɞɦɟɬɧɨ-ɩɪɨɫɬɪаɧɫɬɜɟɧɧаɹ ɫɪɟɞа 
ɫɬаɧɨɜɢɬɫɹ ɫɜɨɟɨɛɪаɡɧɵɦ ɜɨɩɥɨɳɟɧɢɟɦ ɫɨɰɢаɥɶɧɵɯ, ɩɨɥɢɬɢɱɟɫɤɢɯ, 
ɢɞɟɣɧɵɯ, ɤɭɥɶɬɭɪɧɵɯ ɢ ɷɫɬɟɬɢɱɟɫɤɢɯ ɜɡɝɥɹɞɨɜ, а ɬаɤɠɟ ɷɤɨɧɨɦɢɤɨ-ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɱɟɥɨɜɟɱɟɫɬɜа. Кɨɧɰɟɩɬ, ɞɟɤɨɪ, ɤɨɧɫɬɪɭɤ-
ɰɢɢ, ɮɭɧɤɰɢɢ ɩɪɨɫɬɪаɧɫɬɜа ɢ ɩɪɟɞɦɟɬɨɜ, ɤɨɬɨɪɵɟ ɟɝɨ ɧаɩɨɥɧɹɸɬ, ɩɨɤа-
ɡɵɜаɸɬ ɫɭɳɧɨɫɬɶ ɨɛɳɟɫɬɜа ɢ ɭɪɨɜɟɧɶ ɪаɡɜɢɬɢɹ ɟɝɨ ɬɟɯɧɨɥɨɝɢɣ. 

Пɨɹɜɢɜɲɟɟɫɹ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XX ɜɟɤа ɧаɩɪаɜɥɟɧɢɟ ɷɤɨɥɨɝɢ-
ɱɟɫɤɨɝɨ («ɡɟɥɟɧɨɝɨ») ɞɢɡаɣɧа – ɷɬɨ ɩɨɩɵɬɤа ɞɨɫɬɢɠɟɧɢɹ ɝаɪɦɨɧɢɢ ɜ ɨɬ-
ɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ ɢ ɩɪɢɪɨɞɨɣ ɢ ɜɧɟɫɟɧɢɹ ɜ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨ-
ɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɥɸɞɟɣ. Эɤɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɜ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ ɫɬаɥ 
ɫɥɟɞɫɬɜɢɟɦ ɧаɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɜɨɥɸɰɢɢ. ȿɝɨ ɰɟɥɶ ɜ ɞɢɡаɣɧɟ – ɫɨɡ-
ɞаɧɢɟ ɫɪɟɞɵ, ɫɨɜɦɟɫɬɢɦɨɣ ɫ ɷɤɨɫɢɫɬɟɦɨɣ, ɱɬɨ ɨɡɧаɱаɟɬ ɫɧɢɠɟɧɢɟ ɢ, ɩɪɢ 
ɜɨɡɦɨɠɧɨɫɬɢ, ɩɨɥɧɨɟ ɢɫɤɥɸɱɟɧɢɟ ɜɪɟɞɨɧɨɫɧɨɝɨ ɜɥɢɹɧɢɹ ɧа ɷɤɨɫɢɫɬɟɦɭ 
ɩɭɬɟɦ ɡаɞɟɣɫɬɜɨɜаɧɢɹ аɥɶɬɟɪɧаɬɢɜɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɧɟɪɝɢɢ, ɧɟɬɨɤɫɢɱɧɵɯ 
ɦаɬɟɪɢаɥɨɜ, ɤɨɬɨɪɵɟ ɭɠɟ ɩɟɪɟɪаɛɨɬаɧɵ ɢɥɢ ɩɪɟɞɧаɡɧаɱɟɧɵ ɞɥɹ ɩɟɪɟɪа-
ɛɨɬɤɢ, а ɬаɤɠɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Эɤɨɥɨɝɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɫɨɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɢ ɯɭɞɨ-
ɠɟɫɬɜɟɧɧɵɟ ɨɫɧɨɜɵ, ɢ ɧаɭɱɧɨɟ, ɮɢɥɨɫɨɮɫɤɨɟ ɩɨɧɢɦаɧɢɟ ɜɥɢɹɧɢɹ ɫɨɡɢ-
ɞаɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɧа ɷɤɨɫɢɫɬɟɦɭ, ɩɨɫɥɟɞɫɬɜɢɣ ɤɨɧɬаɤɬа 
ɱɟɥɨɜɟɤа ɢ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ. 

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɷɤɨɞɢɡаɣɧ – ɷɬɨ ɧаɩɪаɜɥɟɧɢɟ ɞɢɡаɣɧа, ɜ ɤɨɬɨɪɨɦ 
ɨɫɧɨɜɧɨɣ ɩɪɢɨɪɢɬɟɬ ɨɬɞаɟɬɫɹ ɝаɪɦɨɧɢɡаɰɢɢ ɨɬɧɨɲɟɧɢɣ ɱɟɥɨɜɟɤа ɫ ɨɤ-
ɪɭɠаɸɳɢɦ ɟɝɨ ɦɢɪɨɦ ɢ ɫɨɯɪаɧɟɧɢɸ ɩɪɢɪɨɞɵ. Эɬɨ ɫɟɤɬɨɪ ɤɨɦɩɥɟɤɫ-
ɧɨɣ ɞɢɡаɣɧɟɪɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤ ɜɧɟɞɪɟɧɢɸ ɜ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤ-
ɬаɯ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɬɪɟɛɨɜаɧɢɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦɢ 
ɢ ɷɫɬɟɬɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜаɧɢɹɦɢ ɱɟɥɨɜɟɤа. ȿɝɨ ɨɫɧɨɜɧаɹ ɰɟɥɶ – ɫɨɡɞаɧɢɟ 
ɨɩɬɢɦаɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɱɟɥɨɜɟɱɟɫɤɢɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟ ɧаɪɭɲаɸɳɢɯ ɛаɥаɧɫа ɷɤɨɫɢɫɬɟɦɵ. Эɤɨɞɢɡаɣɧ ɜɤɥɸ-
ɱаɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɪаɡɪаɛɨɬɤɟ ɥɸɛɵɯ ɩɪɨɟɤɬɨɜ, ɫɜɹ-
ɡаɧɧɵɯ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɱɟɥɨɜɟɤа, ɨɬ ɦɢɧɢаɬɸɪɧɵɯ ɩɪɟɞɦɟɬɨɜ ɞɢɡаɣ-
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ɧа, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɛɵɬɨɜɨɣ ɠɢɡɧɢ, ɞɨ ɞɢɡаɣɧа аɪɯɢɬɟɤɬɭɪɵ, 
ɥаɧɞɲаɮɬа ɢ ɝɨɪɨɞɨɜ. 

Ɋаɡɪаɛɨɬаɧɧɵɣ ɨɛɴɟɤɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɧɰɢɩаɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɞɢɡаɣɧа. ɂɫɩɨɥɶɡɭɟɦɵɟ ɦаɬɟɪɢаɥɵ ɢ ɫɩɨɫɨɛɵ ɫɨɟɞɢɧɟɧɢɹ ɞɟɬаɥɟɣ ɫɛɨɪɤɢ 
ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦаɦ ɛɟɡɨɩаɫɧɨɫɬɢ ɷɤɫɩɥɭаɬаɰɢɢ ɱɟɥɨɜɟɤɨɦ. 
ɋɩɪɨɟɤɬɢɪɨɜаɧɧɵɣ ɩɪɨɞɭɤɬ ɧаɯɨɞɢɬɫɹ ɜ ɛаɥаɧɫɟ ɦɟɠɞɭ ɮɨɪɦɨɣ ɢ ɮɭɧɤ-
ɰɢɟɣ. Ɏɨɪɦа ɩаɪаɥɥɟɥɨɝɪаɦɦа ɜɩɢɫɵɜаɟɬɫɹ ɜ ɤаɠɞɭɸ ɫɪɟɞɭ ɢ ɭɞаɱɧɨ 
ɜɡаɢɦɨɞɟɣɫɬɜɭɟɬ ɩɪаɤɬɢɱɟɫɤɢ ɫ ɥɸɛɵɦ ɪаɛɨɱɢɦ ɩɪɨɫɬɪаɧɫɬɜɨɦ. 
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ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɉɟɪɦɶ  

В ɞаɧɧɨɣ ɫɬаɬɶɟ ɩɪɨɜɨɞɢɬɫɹ аɧаɥɢɡ ɬɪɟɛɨɜаɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɥаɫɫа «А» ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɟɥɤɨɫɟɪɢɣɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. Ɍаɤɠɟ ɞаɟɬɫɹ ɨɛɨɫɧɨ-
ɜаɧɢɟ ɩɪɨɛɥɟɦаɬɢɤɢ ɬɪɟɛɨɜаɧɢɣ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɦɨɞɟɥɟɣ. 

Ʉɥɸɱеɜые ɫɥɨɜа: ɩɨɜɟɪɯɧɨɫɬɢ ɤɥаɫɫа «А», ɦɟɥɤɨɫɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɪ-
ɩɭɫɧɵɟ ɞɟɬаɥɢ, ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɫɬɜа, ɤɨɧɬɪɨɥɶ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɬɪɟɛɨɜаɧɢɹ ɤ ɩɨɜɟɪɯ-
ɧɨɫɬɹɦ ɦɨɞɟɥɢ.  
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processes of small-scale production. The justification of the problematic of requirements to 
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В ɞаɧɧɵɣ ɦɨɦɟɧɬ ɥɸɛɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɪɨɞɭɤɰɢɢ, ɨɪɢɟɧɬɢɪɨɜаɧ-
ɧɨɣ ɧа ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧа ɪɵɧɤɟ ɡа ɫɱɟɬ аɤɬɭаɥɶɧɨɫɬɢ ɞɢɡаɣɧа 
ɢ ɤаɱɟɫɬɜа ɢɡɞɟɥɢɹ, ɜɵɧɭɠɞɟɧ ɪаɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛаɦɢ ɤɨɧɬɪɨɥɢɪɨɜаɬɶ 
ɤаɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɜɨɟɝɨ ɩɪɨɞɭɤɬа. В ɧаɫɬɨɹɳɢɟ ɜɪɟɦɹ ɫɮɨɪɦɢɪɨɜа-
ɥɢɫɶ ɬаɤɢɟ ɩɨɧɹɬɢɹ, ɤаɤ ɩɨɜɟɪɯɧɨɫɬɢ ɪаɡɥɢɱɧɵɯ ɤɥаɫɫɨɜ А, B, C, ɝɞɟ 
ɤɥаɫɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤаɱɟɫɬɜɭ ɷɬɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɇɨ ɩɪɢ ɷɬɨɦ ɟɳɟ ɧɟ 
ɫɨɡɞаɧɨ ɧɨɪɦаɬɢɜɧɨɣ ɛаɡɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɣ ɷɬɭ ɫɮɟɪɭ, ɜ ɜɢɞɟ ȽɈɋɌɨɜ, 
ɈɋɌɨɜ, ɫɬаɧɞаɪɬɨɜ ɫɟɪɬɢɮɢɤаɰɢɢ, ISO ɫɬаɧɞаɪɬɨɜ. Кɪɭɩɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ 
ɜ ɫɮɟɪаɯ аɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɹ, ɫаɦɨɥɟɬɨɫɬɪɨɟɧɢɹ ɢ ɩɪɨɱɢɯ ɫɮɟɪаɯ, ɫɜɹ-
ɡаɧɧɵɯ ɫ ɩɪɨɦɵɲɥɟɧɧɵɦ ɜɵɩɭɫɤɨɦ ɩɪɨɞɭɤɰɢɢ, ɫ ɧаɱаɥа 2000-ɯ ɝɨɞɨɜ 
ɧаɱаɥɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨ ɮɨɪɦɢɪɨɜаɬɶ ɜɧɭɬɪɟɧɧɢɟ ɧɨɪɦаɬɢɜɧɵɟ ɞɨɤɭɦɟɧ-
ɬɵ ɜ ɜɢɞɟ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜаɧɢɣ ɤ ɫɜɨɟɣ ɩɪɨɞɭɤɰɢɢ (ɧаɩɪɢɦɟɪ, ɬаɤɢɟ 
ɤɨɦɩаɧɢɢ, ɤаɤ BMW, SAAB, Audi, Toyota ɢ ɞɪ.). Вɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɰɟɧ-
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ɬɪаɥɢɡаɰɢɢ ɬаɤɢɯ ɫɬаɧɞаɪɬɨɜ ɤаɠɞɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɨ-ɫɜɨɟɦɭ ɬɪаɤɬɭɟɬ 
ɬɪɟɛɨɜаɧɢɹ ɤ ɩɨɜɟɪɯɧɨɫɬɹɦ ɢɡɞɟɥɢɣ. 

Ɉɛɳɟɩɪɢɧɹɬɵɟ, ɧɨ ɧɟ ɡаɮɢɤɫɢɪɨɜаɧɧɵɟ ɬɪɟɛɨɜаɧɢɹ ɤ ɩɨɜɟɪɯɧɨ-
ɫɬɹɦ ɤɥаɫɫа «А» (ɫаɦɵɟ ɤаɱɟɫɬɜɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ) ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸ-
ɳɢɦ ɩɪɢɧɰɢɩаɦ: 

1. ɂɫɩɨɥɶɡɨɜаɧɢɟ ɧɟɩɪɟɪɵɜɧɨɫɬɟɣ G2 ɢ ɜɵɲɟ (ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡа-
ɞаɱаɯ ɬаɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɩɪɟɪɵɜɧɨɫɬɢ G0 ɢ G1 (ɪɢɫ. 1). 

2. Ⱦɪɨɛɥɟɧɢɟ ɫɥɨɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧа ɩɪɨɫɬɵɟ, ɛɟɡ ɩɪɟɪɵɜаɧɢɹ 
ɛɥɢɤа ɩɨ ɮɨɪɦɟ. 

 

Ɋɢɫ. 1. Ⱦɢɡаɣɧ аɜɬɨɦɨɛɢɥɹ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɥаɫɫа А 

ɇеɩɪеɪыɜɧɨɫɬи 

Пɨɜɟɪɯɧɨɫɬɢ ɤɥаɫɫа «А» ɬɟɫɧɨ ɫɜɹɡаɧɵ ɫ ɷɫɬɟɬɢɤɨɣ ɩɪɨɞɭɤɬа [3]. 
Ɉɬɪаɠɟɧɢɹ ɢ ɛɥɢɤɢ ɧа ɝɥɹɧɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɝɪаɸɬ ɨɩɪɟɞɟɥɹɸɳɭɸ 
ɪɨɥɶ [2]. ȿɫɥɢ ɩɨɜɟɪɯɧɨɫɬɶ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜаɧɢɹɦ, ɬɨ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɛɥɢɤɢ ɢ ɨɬɪаɠɟɧɢɹ ɛɭɞɭɬ ɧаɪɭɲɟɧɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɫɬɟɬɢɤɢ 
ɫɨɟɞɢɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɩɪɟɪɵɜɧɨɫɬɢ. ɇɟɩɪɟɪɵɜ-
ɧɨɫɬɶ – ɷɬɨ ɮɨɪɦɭɥа, ɩɨ ɤɨɬɨɪɨɣ ɨɞɧа ɩɥɨɫɤɨɫɬɶ ɫɨɩɪɹɝаɟɬɫɹ ɫ ɞɪɭɝɨɣ. 

G0 – Positional Continuity – ɫɨɟɞɢɧɟɧɢɟ ɤɪɢɜɵɯ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɧɟ-
ɩɪɟɪɵɜɧɨɫɬɶɸ ɩɨ ɪаɫɩɨɥɨɠɟɧɢɸ. G0 ɫɨɟɞɢɧɹɟɬ ɩɪɨɮɢɥɶɧɵɟ ɤɪɢɜɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɫ ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ, ɨɫɧɨɜаɧɧɨɣ ɬɨɥɶɤɨ ɧа ɪаɫɩɨɥɨɠɟɧɢɢ, ɬ.ɟ. 
ɫɨɟɞɢɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɫɬɵɤ ɜ ɫɬɵɤ [1]. В ɷɬɨɦ ɫɥɭɱаɟ ɨɛɪаɡɭɸɬɫɹ ɜɢɞɢ-
ɦɨɟ ɪɟɛɪɨ ɢ ɹɜɧɨɟ ɩɪɟɥɨɦɥɟɧɢɟ ɛɥɢɤа ɧа ɬɪɟɯɦɟɪɧɨɦ ɨɛɴɟɤɬɟ (ɪɢɫ. 2). 

G1 – Tangent Continuity – ɫɨɟɞɢɧɟɧɢɟ ɩɨ ɤаɫаɬɟɥɶɧɨɣ. Пɪɢ ɬаɤɨɣ 
ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɫɨɜɩаɞаɸɬ ɧɟ ɬɨɥɶɤɨ ɤɨɧɟɱɧɵɟ ɬɨɱɤɢ ɤɪɢɜɵɯ ɢɥɢ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ, ɧɨ ɢ ɤаɫаɬɟɥɶɧɵɟ ɤ ɷɬɢɦ ɬɨɱɤаɦ. ɂ ɯɨɬɹ ɷɬɨɬ ɬɢɩ ɫɨɟɞɢɧɟ-
ɧɢɹ ɧɟ ɞɨɩɭɫɤаɟɬ ɨɫɬɪɵɯ ɪɟɛɟɪ, ɜɫɟ ɠɟ ɨɧɨ ɧɟ ɞаɟɬ ɢɞɟаɥɶɧɨ ɝɥаɞɤɨɝɨ 
ɫɨɩɪɹɠɟɧɢɹ [1] (ɪɢɫ. 3). 
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Ɋɢɫ. 2. ɋɬаɧɞаɪɬ G0 

 

Ɋɢɫ. 3. ɋɬаɧɞаɪɬ G1 

G2 – Curvature Continuity – ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɩɨ ɤɪɢɜɢɡɧɟ. Пɪɢ ɬаɤɨɦ 
ɬɢɩɟ ɫɨɟɞɢɧɟɧɢɹ ɨɞɧа ɤɪɢɜаɹ ɩɟɪɟɯɨɞɢɬ ɜ ɞɪɭɝɭɸ, ɢ ɤɨɧɟɱɧаɹ ɬɨɱɤа 
ɩɟɪɜɨɣ ɫɨɜɩаɞаɟɬ ɫ ɧаɱаɥɶɧɨɣ ɬɨɱɤɨɣ ɜɬɨɪɨɣ. Кɪɨɦɟ ɬɨɝɨ, ɫɨɜɩаɞаɸɬ 
ɤаɫаɬɟɥɶɧɵɟ ɷɬɢɯ ɬɨɱɟɤ ɢ ɪаɞɢɭɫɵ [1]. Вɢɡɭаɥɶɧɨ ɨɬɥɢɱɢɬɶ ɩɟɪɟɯɨɞ ɨɬ 
ɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɞɪɭɝɨɣ ɧɟɜɨɡɦɨɠɧɨ, ɢ ɛɥɢɤ ɥɟɠɢɬ ɢɞɟаɥɶɧɨ ɪɨɜɧɨ. 
ɋɬаɧɞаɪɬɨɦ ɩɪɢ ɫɨɡɞаɧɢɢ ɜɵɫɨɤɨɤаɱɟɫɬɜɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ 
ɢɦɟɧɧɨ G2 (ɪɢɫ. 4). 

 

Ɋɢɫ. 4. ɋɬаɧɞаɪɬ G2 
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G3 ɢ G4 – ɪаɡɜɢɬɵɟ ɫɬɟɩɟɧɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨ ɤɪɢɜɢɡɧɟ, ɜ ɤɨ-
ɬɨɪɵɯ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɪɢɜɵɟ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɩɨɪɹɞ-
ɤɨɜ, ɱɟɦ ɩɪɢ G2. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɷɬɨ ɫɜɨɟɝɨ ɪɨɞа ɢɬɟɪаɰɢɢ ɪаɡɜɢɬɢɹ 
G2 ɧɟɩɪɟɪɵɜɧɨɫɬɢ. 

Ⱦɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɵ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɧа ɩɪаɤɬɢɤɟ? 
♦ Вɨ-ɩɟɪɜɵɯ, ɷɬɨ ɷɫɬɟɬɢɱɟɫɤаɹ ɨɫɧɨɜа ɦɨɞɟɥɢ. 
♦ Вɨ-ɜɬɨɪɵɯ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɮɨɪɦɨɨɛɪаɡɭɸɳɢɯ ɦɨɞɟɥɟɣ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ, ɬаɤɨɟ ɤаɤ ɮɪɟɡɟɪɨɜаɥɶɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɫ ɑПɍ. Каɤ ɫɥɟɞɫɬɜɢɟ, ɩɪɨɝɪаɦɦа ɞɥɹ ɩɪɨɯɨɞа ɮɪɟɡɵ ɩɨ ɮɨɪɦɟ, 
ɩɪɢ ɜɵɫɨɤɨɬɨɱɧɨɣ ɨɛɪаɛɨɬɤɟ, ɮɨɪɦɢɪɭɟɬɫɹ ɧɟ ɩɪɨɫɬɨ ɫ ɩɨɦɨɳɶɸ ɫɦɟɧɵ 
ɤɨɨɪɞɢɧаɬ ɢɧɫɬɪɭɦɟɧɬа, а ɧа ɨɫɧɨɜɟ ɩɨɜɟɪɯɧɨɫɬɟɣ (ɬаɤɭɸ ɩɪɨɝɪаɦɦɭ 
ɧɟ ɩɨɥɭɱɢɬɶ ɛɟɡ ɩɥаɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɪаɞɢɭɫа ɤɪɢɜɢɡɧɵ). 

Ⱦɪɨɛɥеɧие ɫɥɨɠɧɨɣ ɩɨɜеɪɯɧɨɫɬи ɧа ɩɪɨɫɬые 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɫɬɹɦɢ ɜɵ-
ɲɟ G1 ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɝɟɨɦɟɬɪɢɸ ɨɬɞɟɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɮɨɪɦаɦ. В ɭɱаɫɬɤаɯ ɫɥɨɠɧɵɯ ɫɨɱɥɟɧɟ-
ɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɛɭɟɬɫɹ ɪаɡɛɢɜɤа ɧа ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɮɪаɝɦɟɧ-
ɬɨɜ. Пɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɟ ɬɪɟɛɨɜаɧɢɟ ɤ ɦɨɞɟɥɢ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɥаɫɫа 
«А» – ɷɬɨ ɤаɤ ɦɨɠɧɨ ɦɟɧɶɲɟɟ ɞɪɨɛɥɟɧɢɟ, ɧɨ ɞɨɫɬаɬɨɱɧɨɟ, ɱɬɨɛɵ ɩɟɪɟ-
ɞаɬɶ ɬɪɟɛɭɟɦɭɸ ɮɨɪɦɭ ɨɛɴɟɤɬа (ɪɢɫ. 5). 

 

Ɋɢɫ. 5. Ƚɟɨɦɟɬɪɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɮɨɪɦаɦɢ  
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɫɬɟɣ ɜɵɲɟ G1 

ɇеɨɛɯɨɞиɦɨɫɬɶ ɩɪɨеɤɬиɪɨɜаɧия ɩɨɜеɪɯɧɨɫɬеɣ ɤɥаɫɫа «Ⱥ»  

ɜ ɦɨɞеɥяɯ иɡɞеɥиɣ ɞɥя ɦеɥɤɨɫеɪиɣɧɨɝɨ ɩɪɨиɡɜɨɞɫɬɜа 

ȿɫɬɶ ɞɜа ɩɪɢɧɰɢɩɢаɥɶɧɵɯ ɩɨɞɯɨɞа ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɤаɱɟɫɬɜа ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ: 

1. Пɪɢɧɭɞɢɬɟɥɶɧɨɟ ɞɨɜɟɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ ɞɨ ɤɥаɫɫа «А». 
Ⱦаɧɧɵɣ ɩɨɞɯɨɞ ɰɟɥɟɫɨɨɛɪаɡɟɧ ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɮɨɪɦɵ ɢɡ-
ɞɟɥɢɹ. В ɞаɧɧɨɦ ɩɨɞɯɨɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɦɟɬɨɞɵ ɨɛɪаɛɨɬ-
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ɤɢ ɧɢɡɤɨɣ ɬɨɱɧɨɫɬɢ, ɢ ɞɨɜɨɞɤа ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡа ɫɱɟɬ ɪɭɱ-
ɧɨɣ ɨɛɪаɛɨɬɤɢ ɢɡɞɟɥɢɹ (ɩɪɢɦɟɪ: ɩɪɨɰɟɫɫ ɲɥɢɮɨɜɤɢ). 

2. Кɨɧɬɪɨɥɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤа ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɯɨɞɟ ɩɪɨɟɤɬа. Пɪɢ 
ɬаɤɨɦ ɩɨɞɯɨɞɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜа ɧа ɜɫɟɯ ɫɬаɞɢɹɯ. Пɪɢɧɰɢɩɢаɥɶɧаɹ ɫɯɟɦа ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ 
ɩɪɟɞɫɬаɜɢɬ ɢɡ ɫɟɛɹ ɫɥɟɞɭɸɳɭɸ ɰɟɩɶ: ɷɫɤɢɡ ɦɨɞɟɥɢ – ɩɨɜɟɪɯɧɨɫɬɧаɹ ɦɨ-
ɞɟɥɶ – ɤɨɧɬɪɨɥɶ ɦɨɞɟɥɢ – ɪаɛɨɱаɹ ɦɨɞɟɥɶ (ɬɜɟɪɞɨɬɟɥɶɧаɹ ɦɨɞɟɥɶ) – ɤɨɧ-
ɬɪɨɥɶ – ɩɪɨɬɨɬɢɩɢɪɨɜаɧɢɟ – ɤɨɧɬɪɨɥɶ – ɫɨɡɞаɧɢɟ ɮɨɪɦɨɨɛɪаɡɭɸɳɟɣ 
ɦɨɞɟɥɢ – ɤɨɧɬɪɨɥɶ – ɫɨɡɞаɧɢɟ ɦаɬɪɢɰɵ ɢɡɞɟɥɢɹ – ɤɨɧɬɪɨɥɶ – ɫɨɡɞаɧɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɪаɡɰа – ɤɨɧɬɪɨɥɶ – ɜɵɩɭɫɤ ɫɟɪɢɢ ɢɡɞɟɥɢɣ. Ȼɟɡ ɤɨɧ-
ɬɪɨɥɹ ɧа ɤаɠɞɨɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɬаɞɢɣ ɜɨɡɧɢɤаɟɬ ɪɢɫɤ ɛɪаɤа ɜɫɟɣ 
ɫɟɪɢɢ ɢɡɞɟɥɢɣ, ɱɬɨ ɩɨɜɥɟɱɟɬ ɡа ɫɨɛɨɣ ɛɨɥɟɟ ɡɧаɱɢɬɟɥɶɧɭɸ ɩɨɬɟɪɸ ɪɟ-
ɫɭɪɫɨɜ ɩɪɨɟɤɬа, ɱɟɦ ɫаɦ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɹ. 

Кɨɧɬɪɨɥɶ ɨɛɴɟɦɧɵɯ ɢɡɞɟɥɢɣ ɜ ɧаɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɦɨɠɟɬ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧ: а) ɨɛɦɟɪɧɵɦɢ ɲаɛɥɨɧаɦɢ; ɛ) ɬɪɟɯɦɟɪɧɵɦ ɫɤаɧɢɪɨɜаɧɢɟɦ, 
ɩɨɫɥɟɞɧɢɣ ɜаɪɢаɧɬ ɨɛɟɫɩɟɱɢɜаɟɬ ɛɨɥɶɲɭɸ ɬɨɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ (ɜɩɥɨɬɶ 
ɞɨ 0,001 ɦɦ). 

Каɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 
ɬɨɥɶɤɨ ɡа ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɦɟɯаɧɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɢ ɞɟɬаɥɢ. ɇаɩɪɢɦɟɪ, 
ɮɨɪɦɨɨɛɪаɡɭɸɳаɹ ɦɨɞɟɥɶ, ɬаɤ ɤаɤ ɫ ɧɟɟ ɫɧɢɦаɟɬɫɹ ɦаɬɪɢɰа ɢɡɞɟɥɢɹ, 
ɞɨɥɠɧа ɛɵɬɶ ɨɛɪаɛɨɬаɧа ɤɨɦɩɥɟɤɫаɦɢ ɫ ɑПɍ (ɜɩɥɨɬɶ ɞɨ ɮɢɧɢɲɧɨɣ ɨɛ-
ɪаɛɨɬɤɢ) ɛɟɡ ɪɭɱɧɨɣ ɦɟɯаɧɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɢ, ɢɧаɱɟ ɞɟɬаɥɶ ɩɟɪɟɫɬаɧɟɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ ɫɦɨɞɟɥɢɪɨɜаɧɧɨɣ ɝɟɨɦɟɬɪɢɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɧɹɬɶ, ɜ ɤаɤɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧаɯɨɞɢɬ-
ɫɹ ɦɟɥɤɨɫɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ (ɷɬɨ ɦаɥɵɟ ɢ ɫɪɟɞɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ),  
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ: 

1. Вɫɟ ɜɢɞɵ ɪɭɱɧɨɣ ɦɟɯаɧɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɢ. 
2. Ɏɪɟɡɟɪɧɵɟ ɫɬаɧɤɢ ɫ ɑПɍ, ɪаɛɨɬаɸɳɢɟ ɫ ɥɢɫɬɨɜɵɦ ɦаɬɟɪɢаɥɨɦ 

(ɧɟɞɨɫɬаɬɨɱɧаɹ ɜɵɫɨɬа ɩɨɪɬаɥа ɫɬаɧɤа ɢ ɨɬɫɭɬɫɬɜɢɟ ПɈ, ɫɩɨɫɨɛɧɨɝɨ ɪа-
ɛɨɬаɬɶ ɫ 3D-ɦɨɞɟɥɹɦɢ) 

3. Ɏɪɟɡɟɪɧɵɟ ɫɬаɧɤɢ ɫ ɑПɍ, ɫɩɨɫɨɛɧɵɟ ɨɛɪаɛаɬɵɜаɬɶ ɨɛɴɟɦɧɵɟ 
ɢɡɞɟɥɢɹ, ɜ ɫɪɟɞɧɟɦ ɨɝɪаɧɢɱɟɧɢɟ ɪаɛɨɱɟɝɨ ɩɨɥɹ ɫɬаɧɤа ɢɦɟɟɬ ɝаɛаɪɢɬɵ 

2000×1500×650 ɦɦ (X×Y×Z), ɧɟ ɜɤɥɸɱаɹ ɨɛɪаɛаɬɵɜаɸɳɢɟ ɤɨɦɩɥɟɤɫɵ 
ɫ ɑПɍ. 

4. Ɍɨɤаɪɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ ɛɟɡ ɑПɍ. 
5. Ʌаɡɟɪɧɵɟ, ɩɥаɡɦɟɧɧɵɟ, ɝɢɞɪɨаɛɪаɡɢɜɧɵɟ ɪаɫɤɪɨɟɱɧɵɟ ɫɬаɧɤɢ 

ɫ ɑПɍ, ɧɟ ɜɤɥɸɱаɹ ɨɛɪаɛаɬɵɜаɸɳɢɟ ɤɨɦɩɥɟɤɫɵ ɫ ɑПɍ. 
6. Вɫɟ ɜɢɞɵ ɦаɥɹɪɧɵɯ ɪаɛɨɬ ɛɟɡ аɜɬɨɦаɬɢɡаɰɢɢ. 
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7. Пɪɨɬɨɬɢɩɢɪɨɜаɧɢɟ ɩɨɫɥɨɣɧɨɣ, ɥаɡɟɪɧɨɣ ɢɥɢ ɮɨɬɨɩɨɥɢɦɟɪɧɨɣ 
ɩɟɱаɬɶɸ. 

8. Аɪɦɢɪɨɜаɧɧɵɟ ɤɨɦɩɨɡɢɬɵ (ɬаɤɢɟ, ɤаɤ ɫɬɟɤɥɨɩɥаɫɬɢɤɢ, ɭɝɥɟɩɥа-
ɫɬɢɤɢ ɢ ɬɞ.) 

9. ɏɨɥɨɞɧɵɟ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɬɵ (ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɩɥа-
ɫɬɢɤɢ, ɪɟɡɢɧɵ, ɩɨɥɢɭɪɟɬаɧɵ ɢ ɬ.ɞ., ɥɶɸɳɢɟɫɹ ɛɟɡ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪаɬɭɪ 
ɢ ɜɵɫɨɤɢɯ ɞаɜɥɟɧɢɣ). 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɣ ɢɧɮɨɪɦаɰɢɢ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɡаɤɥɸɱɟɧɢɟ ɨ ɬɨɱɧɨ-
ɫɬɢ ɞаɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɇаɩɪɢɦɟɪ, ɮɪɟɡɟɪɧɵɣ ɫɬаɧɨɤ ɫ ɑПɍ: ɤɨɧɢɱɟ-
ɫɤɢɟ ɮɪɟɡɵ ɞɥɹ ɮɢɧɢɲɧɨɣ ɨɛɪаɛɨɬɤɢ ɢɦɟɸɬ ɦɢɧɢɦаɥɶɧɵɣ ɞɢаɦɟɬɪ ɪа-
ɛɨɱɟɣ ɱаɫɬɢ 0,1 ɦɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɱаɳɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɮɟɪɢɱɟɫɤɢɟ ɮɪɟɡɵ 
ɫ ɞɢаɦɟɬɪɨɦ ɪаɛɨɱɟɣ ɱаɫɬɢ 2 ɦɦ. Ⱦɨɩɭɫɤɢ ɩɨ ɪɟɡаɦ ɧа ɪаɫɤɪɨɟɱɧɨɦ ɨɛɨ-
ɪɭɞɨɜаɧɢɢ, ɞɨɩɭɫɤɢ ɩɪɢ ɪɭɱɧɨɣ ɦɟɯаɧɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɟ – ɩɪɢ ɨɛɪа-
ɛɨɬɤɟ ɫɥɨɠɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɡɞɟɥɢɹ ɫɭɦɦаɪɧɵɟ ɞɨɩɭɫɤɢ ɦɨɝɭɬ ɞɨɫɬɢ-
ɝаɬɶ 2 % ɧа ɝаɛаɪɢɬ ɢɡɞɟɥɢɹ. Ⱦɥɹ ɦɢɧɢɦɢɡаɰɢɢ ɩɨɬɟɪɶ ɬɨɱɧɨɫɬɢ ɩɪɢ ɬа-
ɤɢɯ ɬɟɯɧɨɥɨɝɢɹɯ ɧɟɨɛɯɨɞɢɦɵ ɤɨɧɬɪɨɥɶ ɤаɠɞɨɣ ɫɬаɞɢɢ ɨɛɪаɛɨɬɤɢ ɞɟɬаɥɢ 
ɢ ɤɨɪɪɟɤɬɢɪɨɜɤа ɦɟɬɨɞа ɨɛɪаɛɨɬɤɢ ɫ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬаɬɨɜ ɤɨɧɬɪɨɥɹ. 

ɋɨɡɞаɧɢɟ ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɡɞɟɥɢɹ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɥаɫ-
ɫа «А» ɜ ɭɫɥɨɜɢɹɯ ɦɟɥɤɨɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜа ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ: 

1) ɷɫɬɟɬɢɱɧɨɫɬɢ ɢɡɞɟɥɢɹ, ɤаɤ ɨɫɧɨɜɵ ɤаɱɟɫɬɜа; 
2) ɭɞɨɛɧɨɣ ɪаɛɨɬɵ ɫ ɦɨɞɟɥɶɸ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜа; 
3) ɤɨɧɬɪɨɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɮɨɪɦɢɪɨɜаɥаɫɶ ɩɪаɤɬɢɱɟɫɤаɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɪаɡɪаɛɨɬɤɢ ɧɨɪɦаɬɢɜɧɨɣ ɛаɡɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬаɧɞаɪɬɨɜ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɥɭɱɲɟɝɨ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɤɨɧɬɪɨɥɹ ɩɪɨɢɡ-
ɜɨɞɫɬɜ ɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɫɬɟɬɢɤɢ ɢɡɞɟɥɢɣ ɜ ɨɛɳɟɦ. 
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 В ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɪɟɯɦɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ – ɷɬɨ ɨɫɧɨɜɧɨɣ ɢɧ-
ɫɬɪɭɦɟɧɬ ɪаɡɪаɛɨɬɤɢ ɢ ɩɪɨɜɟɪɤɢ ɮɨɪɦɵ ɨɛɴɟɤɬа. 3D-ɦɨɞɟɥɢɪɨɜаɧɢɟ 
ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɷɥɟɦɟɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɞɟɥɢɬɫɹ ɧа ɜɢɞɵ [2]: 

1) ɩɨɥɢɝɨɧаɥɶɧɨɟ – ɩɨɥɢɝɨɧ, ɤɪɢɜаɹ, 
2) ɤаɪɤаɫɧɨɟ – ɬɨɱɤа, ɥɢɧɢɹ, 
3) ɩɨɜɟɪɯɧɨɫɬɧɨɟ – ɬɨɱɤа, ɥɢɧɢɹ, ɩɨɜɟɪɯɧɨɫɬɶ, 
4) ɬɜɟɪɞɨɬɟɥɶɧɨɟ – ɬɜɟɪɞɨɟ ɬɟɥɨ, 
5) ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɟ – ɭɡɟɥ, ɤɨɧɟɱɧɵɣ ɷɥɟɦɟɧɬ, ɫɟɬɤа, 
6) ɝɟɧɟɪаɬɢɜɧɨɟ – ɤɨɦɩɨɧɟɧɬɵ, ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬаɦɢ. 
Каɠɞɵɣ ɜɢɞ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɦɨɠɟɬ ɪɟɲɢɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɡаɞаɱɭ, ɧɨ 

ɩɪɢ ɷɬɨɦ ɪɟɫɭɪɫɵ (ɬаɤɢɟ, ɤаɤ ɜɪɟɦɹ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ) ɛɭɞɭɬ ɡаɬɪаɱɟɧɵ аɛ-
ɫɨɥɸɬɧɨ ɩɨ-ɪаɡɧɨɦɭ. Ɋɟɡɭɥɶɬаɬ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɛɭɞɟɬ ɨɬɥɢɱаɬɶɫɹ ɤаɱɟɫɬ-
ɜɟɧɧɨ. Пɨɥɢɝɨɧаɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɵɦ ɢ ɧɟɬɨɱɧɵɦ ɢɧ-
ɫɬɪɭɦɟɧɬɨɦ ɩɨɫɬɪɨɟɧɢɹ ɮɨɪɦɵ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ 3D-ɦɨɞɟɥɢ-
ɪɨɜаɧɢɹ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ. 
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Ⱦɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɞɢɡаɣɧа ɜ ɩɪɢɤɥаɞɧɨɦ ɦɨɞɟɥɢɪɨɜаɧɢɢ ɮɨɪɦ 
ɧа ɧаɱаɥɶɧɵɯ ɫɬаɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɤɪɢɬɢɱɧɵ ɬаɤɢɟ ɩаɪаɦɟɬɪɵ ɦɟ-
ɬɨɞа ɦɨɞɟɥɢɪɨɜаɧɢɹ, ɤаɤ: 

1) ɫɤɨɪɨɫɬɶ, 
2) ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɢɡɭаɥɶɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɦɨɞɟɥɢ ɤ ɢɫɯɨɞɧɨɣ 

ɤɨɧɰɟɩɰɢɢ, 
3) ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɦɨɞɟɥɢ. 
Пɨɥɢɝɨɧаɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɡа 

ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧɵ ɩɪɢɦɢɬɢɜɵ 
ɮɨɪɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧаɥɨɠɟɧɢɟɦ ɪаɡɥɢɱɧɵɯ ɝɪɭɩɩ ɫɝɥаɠɢɜаɧɢɹ 
(ɪɢɫ. 1). Пɪɢ ɬаɤɨɦ ɩɨɞɯɨɞɟ ɩɨɫɬɪɨɟɧɢɹ ɮɨɪɦɵ ɨɬɫɭɬɫɬɜɭɟɬ ɢɫɬɨɪɢɹ ɪа-
ɛɨɬɵ ɫ ɦɨɞɟɥɶɸ. Эɬɨɬ ɧɟɞɨɫɬаɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɤɨɦɩɟɧɫɢɪɨɜаɧ ɨɪɝаɧɢɡа-
ɰɢɟɣ ɪаɛɨɬɵ ɧаɞ ɦɨɞɟɥɶɸ, а ɢɦɟɧɧɨ ɫɨɯɪаɧɟɧɢɟɦ ɪɟɡɭɥɶɬаɬа ɪаɛɨɬɵ ɧа 
ɤаɠɞɨɦ ɷɬаɩɟ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɪɧɟ ɦɨɞɟɥɢ ɦɨɝɭɬ ɛɵɬɶ ɡа-
ɬɪɭɞɧɢɬɟɥɶɧɵ. 

 

Ɋɢɫ. 1. Пɪɢɦɟɧɟɧɢɟ ɝɪɭɩɩɵ ɫɝɥаɠɢɜаɧɢɹ  
ɧа ɩɪɢɦɟɪɟ ɤɨɪɩɭɫɧɨɣ ɞɟɬаɥɢ ɢɡɞɟɥɢɹ 

Мɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɩɨɥɢɝɨɧаɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜа-
ɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɞɢɡаɣɧɟ: 

1) ɜɢɡɭаɥɢɡаɰɢɹ ɮɨɪɦɵ ɨɛɴɟɤɬа, 
2) ɷɫɤɢɡɢɪɨɜаɧɢɟ ɢ ɩɨɢɫɤ ɮɨɪɦɵ ɨɛɴɟɤɬа, 
3) ɩɨɞɝɨɬɨɜɤа ɦɨɞɟɥɢ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤаɧɢɣ. 

ȼиɡɭаɥиɡация ɮɨɪɦы ɨɛɴеɤɬа 
Ʌɸɛɨɣ ɞɢɡаɣɧ-ɩɪɨɟɤɬ ɧа ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ ɩɪɨɯɨɞɢɬ ɫɨɝɥаɫɨɜаɧɢɟ 

ɤɨɧɰɟɩɰɢɢ ɤаɤ ɦɟɠɞɭ ɭɱаɫɬɧɢɤаɦɢ ɩɪɨɟɤɬа, ɬаɤ ɢ ɦɟɠɞɭ ɢɫɩɨɥɧɢɬɟɥɟɦ 
ɢ ɡаɤаɡɱɢɤɨɦ. Ⱦɥɹ ɩɪɟɞɦɟɬɧɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɮɨɪɦ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɜɢɡɭаɥɢɡаɰɢɹ. Вɢɡɭаɥɢɡаɰɢɹ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ ɩɨɞɪаɡɭɦɟɜаɟɬ 
ɫɨɛɨɣ ɥɸɛɨɟ ɨɬɨɛɪаɠɟɧɢɟ ɫɨɡɞаɧɧɨɣ ɦɨɞɟɥɢ (ɪɢɫ. 2). 
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Ɋɢɫ. 2. Пɪɢɦɟɪ ɜɢɡɭаɥɢɡаɰɢɢ ɮɨɪɦɵ ɨɛɴɟɤɬа 
 ɪаɡɥɢɱɧɨɣ ɝɪаɮɢɱɟɫɤɨɣ ɩɨɞаɱɟɣ 

Эɫɤиɡиɪɨɜаɧие и ɩɨиɫɤ ɮɨɪɦы ɨɛɴеɤɬа 
Пɨɥɢɝɨɧаɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ ɜɵɫɬɭɩаɟɬ ɷɮɮɟɤɬɢɜɧɵɦ ɢɧɫɬɪɭ-

ɦɟɧɬɨɦ ɩɪɢ ɪɟɲɟɧɢɢ ɬаɤɨɣ ɡаɞаɱɢ, ɤаɤ ɩɨɢɫɤ ɮɨɪɦɵ ɨɛɴɟɤɬа. Пɨɥɢɝɨɧ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧ ɛɨɥɶɲɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɩɟɪаɰɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɢ ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɝɟɨɦɟɬɪɢɢ ɨɛɴɟɤɬа ɫ ɦɢɧɢɦаɥɶɧɵɦɢ ɜɪɟɦɟɧɧɵɦɢ 
ɡаɬɪаɬаɦɢ [1] (ɪɢɫ. 3). 

ɉɨɞɝɨɬɨɜɤа ɦɨɞеɥи ɞɥя ɩɨɫɥеɞɭɸɳиɯ иɧɠеɧеɪɧыɯ иɡыɫɤаɧиɣ 

В ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞа ɞɢɡаɣɧɟɪ ɮɨɪɦɢɪɭɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɨɜаɧɢɟ ɢ 
ɡаɞаɧɢɟ ɞɥɹ ɞаɥɶɧɟɣɲɟɣ ɪаɡɪаɛɨɬɤɢ ɩɪɨɟɤɬа ɢɧɠɟɧɟɪɨɦ, ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɩɬɭаɥɶɧɨɟ ɧаɩɪаɜɥɟɧɢɟ ɪаɛɨɬɵ ɧаɞ ɦɨɞɟɥɶɸ ɨɛɴɟɤɬа. 
Ⱦɥɹ ɞаɥɶɧɟɣɲɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜа ɨɛɴɟɤɬа ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɪаɡɪаɛɨɬаɧа 
ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɩɨɞɯɨɞаɦɢ: 

1) ɫɨɡɞаɧɢɟ ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧа ɨɫɧɨɜɟ ɡаɞаɧɢɹ ɛɟɡ ɢɫɯɨɞ-
ɧɨɣ ɦɨɞɟɥɢ, 

2) ɪɟɜɟɪɫ-ɢɧɠɢɧɢɪɢɧɝ ɧа ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɦɨɞɟɥɢ. 
Вɬɨɪɨɣ ɩɨɞɯɨɞ ɫɩɨɫɨɛɟɧ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɫɨɡɞаɧɢɹ ɩаɪаɦɟɬɪɢɱɟ-

ɫɤɨɣ ɦɨɞɟɥɢ, ɬ.ɟ. ɟɫɥɢ ɩɪɢ ɫɨɡɞаɧɢɢ ɷɫɤɢɡɧɨɣ ɩɨɥɢɝɨɧаɥɶɧɨɣ ɦɨɞɟɥɢ 
ɛɵɥɢ ɫɨɛɥɸɞɟɧɵ ɨɛɳɢɟ ɝаɛаɪɢɬɵ ɨɛɴɟɤɬа ɥɢɛɨ ɟɝɨ ɩɪɨɩɨɪɰɢɢ, ɬɨ ɞɥɹ 
ɫɨɡɞаɧɢɹ ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɜɟɪɲɢɧ ɩɨ-
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ɥɢɝɨɧɨɜ ɜ ɤаɱɟɫɬɜɟ ɭɩɪаɜɥɹɸɳɢɯ ɜɟɪɲɢɧ ɤɪɢɜɵɯ, ɨɛɪаɡɭɸɳɢɯ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩаɪаɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ (ɪɢɫ. 4). 

 

Ɋɢɫ. 3. Пɪɢɦɟɪ ɷɫɤɢɡɧɨɝɨ ɪɟɞаɤɬɢɪɨɜаɧɢɹ ɮɨɪɦɵ ɨɛɴɟɤɬа –  
ɪаɡɜɢɬɢɟ ɢɞɟɢ ɜ ɱɟɬɵɪɟɯ ɷɬаɩаɯ 

 

Ɋɢɫ. 4. ɋɥɟɜа ɧаɩɪаɜɨ: ɧɢɡɤɨɩɨɥɢɝɨɧаɥɶɧаɹ ɦɨɞɟɥɶ,  
ɜɵɫɨɤɨɩɨɥɢɝɨɧаɥɶɧаɹ ɦɨɞɟɥɶ, ɩаɪаɦɟɬɪɢɱɟɫɤаɹ ɦɨɞɟɥɶ 

Ɍаɤɨɣ ɦɟɬɨɞ ɢɦɟɟɬ ɧɟɞɨɫɬаɬɤɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɪɟɛɨɜаɧɢɹɯ ɤа-
ɱɟɫɬɜа ɩɨɜɟɪɯɧɨɫɬɢ. Пɪɢ ɫɨɱɥɟɧɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɠɧɵɯ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ, ɨɛɪаɡɨɜаɧɧɵɯ ɬаɤɢɦ ɦɟɬɨɞɨɦ, ɧɟ ɜɫɟɝɞа ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɬɪɟ-
ɛɨɜаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥаɫɫа «А» [3] (ɪɢɫ. 5). 
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Ɋɢɫ. 5. Кɭɪɜаɬɭɪа ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ 1, ɨɛɪаɡɨɜаɧɧɨɣ  
ɧа ɨɫɧɨɜɟ ɩɨɥɢɝɨɧаɥɶɧɨɣ ɦɨɞɟɥɢ; ɤɭɪɜаɬɭɪа ɩɨɜɟɪɯɧɨɫɬɢ 2,  
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɟɛɨɜаɧɢɹɦ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɥаɫɫа «А» 

Пɨɥɢɝɨɧаɥɶɧɵɣ ɦɟɬɨɞ ɦɨɞɟɥɢɪɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦаɥɶɧɵɦ ɢɧ-
ɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɮɨɪɦ. Пɨɦɢɦɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɢɡɭаɥɢɡаɰɢɢ ɤɨɧɰɟɩɰɢɢ ɮɨɪɦɵ ɞаɧɧɵɣ ɦɟɬɨɞ ɞаɟɬ ɨɫɧɨ-
ɜаɧɢɟ ɞɥɹ ɛɵɫɬɪɨɝɨ ɩɟɪɟɜɨɞа ɦɨɞɟɥɢ ɫɨ ɫɬаɞɢɢ ɷɫɤɢɡɢɪɨɜаɧɢɹ ɧа ɫɬа-
ɞɢɸ ɢɧɠɟɧɟɪɧɨɣ ɪаɡɪаɛɨɬɤɢ. 
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Ƚаɫɩаɪа Мɨɧɠа ɜ ɪаɡɥɢɱɧɵɟ ɨɛɥаɫɬɢ ɧаɭɤɢ – ɝɟɨɦɟɬɪɢɸ, ɬɟɨɪɢɸ ɦɟɯаɧɢɡɦɨɜ ɢ ɦаɲɢɧ, 
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Ʉɥɸɱеɜые ɫɥɨɜа: Ƚаɫɩаɪ Мɨɧɠ, ɭɱɟɧɵɣ-ɷɧɰɢɤɥɨɩɟɞɢɫɬ 
 
 

GASPARD MONGE – A SCIENTIST-ENCYCLOPEDIST  

(SOME FACETS OF SCIENTIFIC HERITAGE) 
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A brief overview of the different sources of information about scientific contributions 
of Gaspard Monge in the various fields of science, geometry, theory of mechanisms and ma-
chines, metallurgy and others.  

Keywords: Gaspard Monge, a scientist-encyclopedist. 
 

Ɋаɛɨɬы Ɇɨɧɠа ɩɨ ɝеɨɦеɬɪии ɜ ɩɪɨɫɬɪаɧɫɬɜе 

В ɩɪɨɜɢɧɰɢаɥɶɧɨɣ Мɟɡɶɟɪɫɤɨɣ ɲɤɨɥɟ, ɝɞɟ Мɨɧɠ ɪаɛɨɬаɥ ɞɨ ɩɟɪɟ-
ɟɡɞа ɜ 1784 ɝ. ɜ Паɪɢɠ, ɨɧ ɜɵɩɨɥɧɢɥ ɫɜɨɢ ɡɧаɦɟɧɢɬɵɟ ɪаɛɨɬɵ ɩɨ ɞɢɮ-
ɮɟɪɟɧɰɢаɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ. В ɪаɛɨɬɟ, ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɜ 
Паɪɢɠɫɤɭɸ аɤаɞɟɦɢɸ ɜ 1771 ɝ., Мɨɧɠ ɩɪɨɢɡɜɨɞɢɬ ɝɥɭɛɨɤɢɣ аɧаɥɢɡ 
ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɯ ɤɪɢɜɵɯ. Мɨɧɠ ɩɨɤаɡɵɜаɟɬ, ɱɬɨ аɧаɥɨɝɨɦ ɰɟɧɬɪɨɜ 
ɤɪɢɜɢɡɧɵ ɩɥɨɫɤɨɣ ɤɪɢɜɨɣ ɞɥɹ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɪɢɜɨɣ ɹɜɥɹɸɬɫɹ ɟɟ 
ɩɨɥɹɪɧɵɟ ɩɪɹɦɵɟ, ɱɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɟɫɬɨ ɟɟ ɩɨɥɹɪɧɵɯ ɩɪɹɦɵɯ ɟɫɬɶ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɪаɡɨɝɧɭɬɶ ɜ ɩɥɨɫɤɨɫɬɶ, ɢ ɬ.ɞ. В 1776 ɝ. 
ɭɱɟɧɢɤ Мɨɧɠа ɩɨ Мɟɡɶɟɪɫɤɨɣ ɲɤɨɥɟ Мɟɧɶɟ ɩɪɟɞɫɬаɜɢɥ Паɪɢɠɫɤɨɣ 
Аɤаɞɟɦɢɢ ɦɟɦɭаɪ ɨ ɤɪɢɜɢɡɧɟ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧаɩɢɫаɧɧɵɣ ɩɨɞ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɵɦ ɜɥɢɹɧɢɟɦ Мɨɧɠа. 

ɇа ɩɪɨɬɹɠɟɧɢɢ ɱɪɟɡɜɵɱаɣɧɨ ɩɥɨɞɨɬɜɨɪɧɵɯ ɥɟɬ ɪаɛɨɬɵ Мɨɧɠа 
ɜ Мɟɡɶɟɪɫɤɨɣ ɲɤɨɥɟ ɢɦ ɨɩɭɛɥɢɤɨɜаɧɵ: ɦɟɦɭаɪ ɨ ɛаɪɨɦɟɬɪɢɱɟɫɤɢɯ ɨɩɵ-
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ɬаɯ, ɜɵɩɨɥɧɟɧɧɵɯ Мɨɧɠɟɦ ɫɨɜɦɟɫɬɧɨ ɫ Ⱦ'Аɪɫɟ, ɩɹɬɶ ɦɟɦɭаɪɨɜ ɩɨ ɬɟɨ-
ɪɢɢ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜɧɟɧɢɣ ɜ ɱаɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɢ ɞɜа ɦɟ-
ɦɭаɪа ɩɨ ɬɟɨɪɢɢ ɭɪаɜɧɟɧɢɣ ɜ ɤɨɧɟɱɧɵɯ ɪаɡɧɨɫɬɹɯ ɢ ɨ ɫɜɨɣɫɬɜаɯ ɧɟɤɨɬɨ-
ɪɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤ ɬɟɨɪɢɢ ɬɟɧɟɣ ɢ ɩɨɥɭɬɟɧɟɣ. ȿɝɨ ɧа-
ɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ ɟɳɟ ɧɟ ɨɩɭɛɥɢɤɨɜаɧа, ɧɨ ɨ ɧɟɣ ɬɨɠɟ ɡɧаɸɬ. 
Мɨɧɠ ɲɢɪɨɤɨ ɢɡɜɟɫɬɟɧ ɤаɤ ɜɵɞаɸɳɢɣɫɹ ɝɟɨɦɟɬɪ [1]. 

В ɩɨɹɜɢɜɲɟɦɫɹ ɜ 1784 ɝ. ɬɪɭɞɟ «Memoire sur la theorie des deblais et 
des remblais» (ɬ.ɟ. ɦɟɦɭаɪ ɨ ɜɵɟɦɤаɯ ɢ ɧаɫɵɩɹɯ), ɫɜɹɡаɧɧɨɦ ɫ ɡɟɦɥɹɧɵɦɢ 
ɪаɛɨɬаɦɢ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɪɟɩɨɫɬɟɣ ɢ ɩɨɫɬɪɨɣɤɟ ɞɨɪɨɝ, Мɨɧɠ, ɦɟɠɞɭ 
ɩɪɨɱɢɦ, ɫɬɪɨɢɬ ɞɜɟ ɜаɠɧɵɟ ɦаɬɟɦаɬɢɱɟɫɤɢɟ ɬɟɨɪɢɢ. Вɨ-ɩɟɪɜɵɯ, ɨɧ ɪаɫ-
ɫɦаɬɪɢɜаɟɬ ɨɛɳɢɟ ɫɜɨɣɫɬɜа ɞɜɭɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɪɹɦɵɯ ɜ ɩɪɨ-
ɫɬɪаɧɫɬɜɟ, ɤɨɬɨɪɵɟ ɬɟɩɟɪɶ ɧаɡɵɜаɸɬɫɹ ɤɨɧɝɪɭɷɧɰɢɹɦɢ ɩɪɹɦɵɯ. В ɡаɞаɱɟ 
Мɨɧɠа – ɷɬɨ ɤɪаɬɱаɣɲɢɟ ɩɭɬɢ ɱаɫɬɢɰ ɡɟɦɥɢ ɩɪɢ ɩɟɪɟɧɨɫɟ ɟɟ ɢɡ ɜɵɟɦɤɢ 
ɜ ɧаɫɵɩɶ. Вɨ-ɜɬɨɪɵɯ, Мɨɧɠ ɜ ɷɬɨɦ ɦɟɦɭаɪɟ ɜɩɟɪɜɵɟ ɪаɫɫɦаɬɪɢɜаɟɬ ɬаɤ 
ɧаɡɵɜаɟɦɵɟ ɥɢɧɢɢ ɤɪɢɜɢɡɧɵ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɢɯ ɫɜɨɣɫɬɜа. 

Пɨɞɱɟɪɤɢɜаɹ ɫɨɜɟɪɲɟɧɧɭɸ ɨɛɳɧɨɫɬɶ ɝɥаɜɧɵɯ ɧɨɪɦаɥɶɧɵɯ ɫɟɱɟ-
ɧɢɣ Эɣɥɟɪа ɢ ɥɢɧɢɣ ɤɪɢɜɢɡɧɵ Мɨɧɠа, Аɪаɝɨ ɝɨɜɨɪɢɬ: «Ʌɢɧɢɢ ɤɪɢɜɢɡ-
ɧɵ ɬаɤ ɠɟ ɭɞɢɜɢɬɟɥɶɧɵ, ɤаɤ ɝɥаɜɧɵɟ ɫɟɱɟɧɢɹ Эɣɥɟɪа. Ɍаɤɢɦ ɨɛɪаɡɨɦ, 
ɢɦɟɧа ɷɬɢɯ ɡɧаɦɟɧɢɬɵɯ ɝɟɨɦɟɬɪɨɜ ɧаɜɫɟɝɞа ɛɭɞɭɬ ɫɨɟɞɢɧɟɧɵ ɞɜɭɦɹ ɤа-
ɩɢɬаɥɶɧɵɦɢ ɨɬɤɪɵɬɢɹɦɢ ɜ ɨɛɳɟɣ ɬɟɨɪɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ». Ʌаɝɪаɧɠ, ɭɡ-
ɧаɜ ɨɛ ɷɬɨɦ ɨɬɤɪɵɬɢɢ Мɨɧɠа, ɫɤаɡаɥ: «Вɵ, ɥɸɛɟɡɧɵɣ ɞɪɭɝ, ɨɬɤɪɵɥɢ 
ɩɪɟɜɨɫɯɨɞɧɵɟ ɬɟɨɪɟɦɵ; ɹ ɠɟɥаɥ ɛɵ, ɱɬɨɛɵ ɷɬɨ ɨɬɤɪɵɬɢɟ ɛɵɥɨ ɫɞɟɥаɧɨ 
ɦɧɨɸ». Мɨɧɠ ɩɪɢɡɧаɜаɥɫɹ ɜɩɨɫɥɟɞɫɬɜɢɢ, ɱɬɨ ɧɢ ɨɞɢɧ ɤɨɦɩɥɢɦɟɧɬ ɧɟ 
ɞɨɫɬаɜɢɥ ɟɦɭ ɬаɤɨɝɨ ɭɞɨɜɨɥɶɫɬɜɢɹ. 

ɋаɦаɹ ɤаɩɢɬаɥɶɧаɹ ɪаɛɨɬа Мɨɧɠа, ɩɨ ɨɰɟɧɤɟ аɤаɞɟɦɢɤа Ȼ.ɇ. Ⱦɟɥɨɧɟ 
(ɡɞɟɫɶ ɢ ɞаɥɟɟ ɩɨ [2]), ɜɩɪɨɱɟɦ, ɤаɤ ɢ ɫɨɜɪɟɦɟɧɧɢɤɨɜ, ɫɜɹɡаɧа ɫ ɬɟɨɪɢɟɣ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. ɂɦɟɹ ɜɫɟɝɞа ɜ ɜɢɞɭ ɩɪаɤɬɢɱɟɫɤɭɸ ɩɨɥɶɡɭ, Мɨɧɠ ɢɫɯɨɞɢɥ 
ɢɡ ɬɨɝɨ, ɱɬɨ ɤɨɝɞа ɧаɞɨɛɧɨ ɭɩɨɬɪɟɛɢɬɶ ɜ ɞɟɥɨ ɧɟɤɨɬɨɪɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɬɨ ɢɧɠɟɧɟɪɵ ɧɟ ɡаɛɨɬɹɬɫɹ ɨ ɫɬɟɩɟɧɢ ɟɟ ɭɪаɜɧɟɧɢɹ, ɧɨ ɢɦɟɸɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɹɫɧɨɦ ɩɨɧɹɬɢɢ ɨɛ ɟɟ ɩɪɨɢɫɯɨɠɞɟɧɢɢ, ɧɟ ɨɛɪаɳаɹ ɜɧɢɦаɧɢɹ ɧа 
аɥɝɟɛɪаɢɱɟɫɤɭɸ ɢɟɪаɪɯɢɸ ɩɨɜɟɪɯɧɨɫɬɟɣ. Пɟɪɜɵɟ ɪаɛɨɬɵ Мɨɧɠа ɨɛ 
ɭɪаɜɧɟɧɢɹɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜɵɪаɠаɸɳɢɯ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɛɵɥɢ ɧаɩɟ-
ɱаɬаɧɵ ɜ «Ɂаɩɢɫɤаɯ Ɍɭɪɢɧɫɤɨɣ аɤаɞɟɦɢɢ» ɡа 1770 ɢ 1773 ɝɝ. Ʌаɝɪаɧɠ, 
ɩɨɥɭɱɢɜ ɪаɛɨɬɵ Мɨɧɠа, ɫɤаɡаɥ: «Эɬɨɬ ɩɨɫɬɪɟɥ ɫɨ ɫɜɨɢɦ ɩɪɨɢɫɯɨɠɞɟɧɢ-
ɟɦ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɞɟɬ ɤ ɛɟɫɫɦɟɪɬɢɸ», а ɬаɤɠɟ «Эɬɨɬ ɱɟɪɬ Мɨɧɠ ɜɫɟɝɞа 
ɩɨɥɨɧ ɧɨɜɵɯ ɢ ɫɦɟɥɵɯ ɢɞɟɣ» [3]. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɜ ɝɥаɡаɯ аɜɬɨɪɢɬɟɬɧɵɯ 
ɫɨɜɪɟɦɟɧɧɢɤɨɜ ɛɟɫɫɦɟɪɬɢɟ Мɨɧɠ ɡаɫɥɭɠɢɥ ɧɟ ɡа ɫɨɡɞаɧɢɟ ɧаɱɟɪɬаɬɟɥɶ-
ɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɜɨ ɜɫɹɤɨɦ ɫɥɭɱаɟ, ɧɟ ɬɨɥɶɤɨ ɡа ɧɟɟ). 
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Ɋаɛɨɬɵ Мɨɧɠа ɨ ɤɨɧɟɱɧɵɯ ɢ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜɧɟɧɢɹɯ ɪаɡ-
ɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɡаɞаɧɧɵɯ ɫɩɨɫɨɛɨɦ ɢɯ ɨɛɪаɡɨɜаɧɢɹ, ɩɟɱаɬаɥɢɫɶ ɫɧа-
ɱаɥа ɜ 1795 ɝ. ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɬɟɬɪаɞɟɣ ɞɥɹ ɩɨɥɶɡɨɜаɧɢɹ ɫɬɭɞɟɧɬɨɜ 
Пɨɥɢɬɟɯɧɢɱɟɫɤɨɣ ɲɤɨɥɵ. Ɂаɬɟɦ ɷɬɢ «Feuilles d'analyse applique a la geo-
metric» ɜɵɲɥɢ ɟɳɟ ɪаɡ ɜ 1801 ɝ. Ⱦаɥɟɟ ɜ ɡɧаɱɢɬɟɥɶɧɨ ɪаɫɲɢɪɟɧɧɨɦ ɜɢ-
ɞɟ, ɛɨɥɶɲɨɣ ɤɧɢɝɨɣ ɩɨɞ ɧаɡɜаɧɢɟɦ «Application de l'analyse a la geo-
metric» (ɬ.ɟ. «Пɪɢɥɨɠɟɧɢɟ аɧаɥɢɡа ɤ ɝɟɨɦɟɬɪɢɢ») ɛɵɥɢ ɢɡɞаɧɵ ɜ 1804 
ɢ 1809 ɝɝ. ɢ, ɧаɤɨɧɟɰ, ɩɨɫɥɟ ɫɦɟɪɬɢ Мɨɧɠа, ɜ 1828 ɝ. ɛɵɥɢ ɜɵɩɭɳɟɧɵ 
ɩɨɞ ɪɟɞаɤɰɢɟɣ Ʌɭɢɜɢɥɥɹ, ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɩɟɪɟɜɨɞа ɪаɛɨɬɵ Ƚаɭɫɫа ɩɨ 
ɬɟɨɪɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

В ɷɬɨɣ ɡɧаɦɟɧɢɬɨɣ ɤɧɢɝɟ Мɨɧɠа ɪаɫɫɦаɬɪɢɜаɸɬɫɹ: 
1) ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ, ɬ.ɟ. ɨɛɪаɡɭɟɦɵɟ ɥɸɛɵɦ ɞɜɢɠɟɧɢ-

ɟɦ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɩɪɹɦɨɣ, ɨɫɬаɸɳɟɣɫɹ ɩаɪаɥɥɟɥɶɧɨɣ ɫаɦɨɣ ɫɟɛɟ; 
2) ɤɨɧɢɱɟɫɤɢɟ – ɨɛɪаɡɭɟɦɵɟ ɥɸɛɵɦ ɞɜɢɠɟɧɢɟɦ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹ-

ɳɟɣ ɱɟɪɟɡ ɡаɮɢɤɫɢɪɨɜаɧɧɭɸ ɬɨɱɤɭ, ɜɟɪɲɢɧɭ ɤɨɧɭɫа; 
3) ɩɨɜɟɪɯɧɨɫɬɢ ɜɪаɳɟɧɢɹ; 
4) ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɥɭɱаɟɦɵɟ ɥɸɛɵɦ ɞɜɢɠɟɧɢɟɦ ɝɨɪɢɡɨɧɬаɥɶɧɨɣ 

ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɜɫɟ ɜɪɟɦɹ ɱɟɪɟɡ ɡаɮɢɤɫɢɪɨɜаɧɧɭɸ ɜɟɪɬɢɤаɥɶɧɭɸ 
ɩɪɹɦɭɸ; 

5) ɩɨɜɟɪɯɧɨɫɬɢ «ɤаɧаɥɨɜ», ɬ.ɟ. ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɭɝɥɵɯ ɬɪɭɛɨɤ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɞɢаɦɟɬɪа, ɩɨɥɭɱаɸɳɢɟɫɹ, ɟɫɥɢ ɰɟɧɬɪ ɡаɞаɧɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɞɜɢ-
ɝаɬɶ ɩɨ ɥɸɛɨɣ ɡаɞаɧɧɨɣ ɤɪɢɜɨɣ ɬаɤ, ɱɬɨɛɵ ɟɟ ɩɥɨɫɤɨɫɬɶ ɨɫɬаɜаɥаɫɶ ɩɟɪ-
ɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɷɬɨɣ ɤɪɢɜɨɣ; 

6) ɩɨɜɟɪɯɧɨɫɬɢ, ɭ ɤɨɬɨɪɵɯ ɥɢɧɢɹ ɧаɢɛɨɥɶɲɟɝɨ ɫɤаɬа ɜɟɡɞɟ ɨɛɪаɡɭ-
ɟɬ ɩɨɫɬɨɹɧɧɵɣ ɭɝɨɥ ɫ ɝɨɪɢɡɨɧɬаɥɶɧɨɣ ɩɥɨɫɤɨɫɬɶɸ, ɬ.ɟ. ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɤɥɨɧɨɜ ɧаɫɵɩɟɣ; 

7) ɩɨɜɟɪɯɧɨɫɬɢ ɪаɡɜɟɪɬɵɜаɸɳɢɟɫɹ, ɬ.ɟ. ɬаɤɢɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɵ ɢɡɝɢɛаɧɢɟɦ ɩɥɨɫɤɨɝɨ ɥɢɫɬа; 

8) ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɧɨɫа, ɬ.ɟ. ɬаɤɢɟ, ɤɨɬɨɪɵɟ ɨɛɪаɡɭɸɬɫɹ ɥɸɛɵɦ 
ɩаɪаɥɥɟɥɶɧɵɦ ɩɟɪɟɞɜɢɠɟɧɢɟɦ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ ɧɟɢɡɦɟɧɧɨɣ ɤɪɢɜɨɣ, ɢ ɬ.ɞ. 

9) ɩɨɫɥɟ ɷɬɨɝɨ Мɨɧɠ ɪаɫɫɦаɬɪɢɜаɟɬ ɬɟɨɪɢɸ ɥɢɧɢɣ ɤɪɢɜɢɡɧɵ ɢ, 
ɜ ɱаɫɬɧɨɫɬɢ, ɧаɯɨɞɢɬ ɥɢɧɢɢ ɤɪɢɜɢɡɧɵ ɧа ɨɛɳɟɦ ɬɪɟɯɨɫɧɨɦ ɷɥɥɢɩɫɨɢɞɟ. 

10) ɡаɬɟɦ ɨɧ ɪаɫɫɦаɬɪɢɜаɟɬ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɞɧɨ ɢɡ ɫɟɦɟɣɫɬɜ ɥɢɧɢɣ 
ɤɪɢɜɢɡɧɵ ɤɨɬɨɪɵɯ ɩɥɨɫɤɨɟ, ɢ 

11) ɩɨɜɟɪɯɧɨɫɬɢ, ɭ ɤɨɬɨɪɵɯ ɨɞɢɧ ɢɡ ɝɥаɜɧɵɯ ɪаɞɢɭɫɨɜ ɤɪɢɜɢɡɧɵ 
ɩɨɫɬɨɹɧɟɧ, ɢɥɢ ɝɥаɜɧɵɟ ɪаɞɢɭɫɵ ɤɪɢɜɢɡɧɵ ɜɟɡɞɟ ɪаɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ 
ɜɟɥɢɱɢɧɟ ɢ ɨɛɪаɬɧɵ ɩɨ ɡɧаɤɭ, ɬ.ɟ. ɢɯ ɫɭɦɦа ɪаɜɧа ɧɭɥɸ (ɦɢɧɢɦаɥɶɧɵɟ 
ɩɨɜɟɪɯɧɨɫɬɢ); 
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12) ɞаɥɟɟ Мɨɧɠ ɪаɫɫɦаɬɪɢɜаɟɬ ɭɪаɜɧɟɧɢɹ ɥɢɧɟɣɱаɬɵɯ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ, ɬ.ɟ. ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɨɥɭɱаɟɦɵɯ ɥɸɛɵɦ ɞɜɢɠɟɧɢɟɦ ɩɪɹɦɨɣ ɜ ɩɪɨ-
ɫɬɪаɧɫɬɜɟ; 

13) а ɬаɤɠɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɜɫɟ ɧɨɪɦаɥɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɤаɫаɬɟɥɶ-
ɧɵɦɢ ɤ ɞаɧɧɨɣ ɫɮɟɪɟ, ɤ ɞаɧɧɨɦɭ ɤɪɭɝɨɜɨɦɭ ɤɨɧɭɫɭ ɢɥɢ ɤ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɞаɧɧɨɣ ɪаɡɜɟɪɬɵɜаɸɳɟɣɫɹ ɩɨɜɟɪɯɧɨɫɬɢ; 

14) ɜ ɜɢɞɟ ɩɪɢɥɨɠɟɧɢɹ ɤ ɤɧɢɝɟ Мɨɧɠ ɞаɟɬ ɫɜɨɸ ɬɟɨɪɢɸ ɢɧɬɟɝɪɢ-
ɪɨɜаɧɢɹ ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤа ɢ ɡɧа-
ɦɟɧɢɬɨɟ ɫɜɨɟ ɪɟɲɟɧɢɟ ɡаɞаɱɢ ɨ ɤɨɥɟɛаɧɢɢ ɫɬɪɭɧɵ; 

15) ɤаɠɞɨɦɭ ɢɡ ɜɢɞɨɜ ɪаɫɫɦаɬɪɢɜаɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ Мɨɧɠ  
ɞаɟɬ ɫɧаɱаɥа ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɟ, а ɡаɬɟɦ ɤɨɧɟɱɧɨɟ ɭɪаɜɧɟɧɢɟ. Ⱦɢɮɮɟ-
ɪɟɧɰɢаɥɶɧɨɟ ɭɪаɜɧɟɧɢɟ ɩɨɥɭɱаɟɬɫɹ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ ɨɬ 2 ɩɨ ɯ 
ɢ ɩɨ ɭ ɩɟɪɜɨɝɨ ɢɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа. Кɨɧɟɱɧɨɟ ɭɪаɜɧɟɧɢɟ ɫɨɞɟɪɠɢɬ ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ ɨɞɧɭ ɢɥɢ ɞɜɟ ɩɪɨɢɡɜɨɥɶɧɵɟ ɮɭɧɤɰɢɢ; 

16) Мɨɧɠ ɜɜɟɥ ɩɪɢɦɟɧɹɟɦɨɟ ɢ ɫɟɣɱаɫ ɨɛɨɡɧаɱɟɧɢɟ ɛɭɤɜаɦɢ ɪ ɢ q 
ɱаɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɨɬ z ɩɨ ɯ ɢ ɭ ɢ ɛɭɤɜаɦɢ r, s, t ɩɪɨɢɡɜɨɞɧɵɯ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤа; 

17) ɢɫɯɨɞɹ ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɱаɫɬɧɵɯ ɡаɞаɱ, Мɨɧɠ ɩɨɫɬɪɨɢɥ 
ɫɜɨɣ ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡ-
ɜɨɞɧɵɦɢ, ɨɫɧɨɜаɧɧɵɣ ɧа ɱɢɫɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɨɨɛɪаɠɟɧɢɹɯ. Ɉɧ ɪаɫ-
ɫɦаɬɪɢɜаɥ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɫɨɫɟɞɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɟɦɟɣɫɬɜа, ɬаɤ 
ɧаɡɵɜаɟɦɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ. Ɍɟɨɪɢɸ ɯаɪаɤɬɟɪɢɫɬɢɤ Мɨɧɠ ɩɨɥɨɠɢɥ 
ɜ ɨɫɧɨɜɭ ɨɛɳɟɝɨ ɦɟɬɨɞа ɢɧɬɟɝɪɢɪɨɜаɧɢɹ ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡ-
ɜɨɞɧɵɦɢ ɩɟɪɜɨɝɨ, а ɬаɤɠɟ ɧɟɤɨɬɨɪɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞ-
ɧɵɦɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤа, ɧɨɫɹɳɢɯ ɢ ɬɟɩɟɪɶ ɟɝɨ ɢɦɹ. 

Мɨɧɠ ɩɟɪɜɵɣ ɩɟɪɟɲɟɥ ɨɬ ɢɡɭɱɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɧа ɩɥɨɫɤɨɫɬɢ ɤ ɝɥɭ-
ɛɨɤɨɦɭ ɢɡɭɱɟɧɢɸ ɝɟɨɦɟɬɪɢɢ ɜ ɩɪɨɫɬɪаɧɫɬɜɟ. Вɫɟ ɟɝɨ ɦаɬɟɦаɬɢɱɟɫɤɨɟ 
ɬɜɨɪɱɟɫɬɜɨ ɩɪɨɧɢɤɧɭɬɨ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɵɦɢ ɫɨɨɛɪаɠɟɧɢɹɦɢ. ȿɝɨ ɧаɱɟɪ-
ɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɬɟɨɪɢɹ ɨɛɪаɡɨɜаɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɝɟɨɦɟɬɪɢɹ ɞɢɮ-
ɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜɧɟɧɢɣ – ɜɫɟ ɷɬɨ ɡаɦɟɱаɬɟɥɶɧɵɟ ɩɪɢɦɟɪɵ ɩɪɨɫɬɪаɧ-
ɫɬɜɟɧɧɨɣ ɢɧɬɭɢɰɢɢ. Мɨɧɠ – ɩɟɪɜɵɣ «ɫɬɟɪɟɨɦɟɬɪ» ɧɨɜɨɝɨ ɜɪɟɦɟɧɢ. 
Мɨɧɠ ɬаɤɠɟ ɜɩɟɪɜɵɟ ɜɜɟɥ ɜ ɭɩɨɬɪɟɛɥɟɧɢɟ ɦаɬɟɦаɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ (ɨɛ-
ɪаɬɢɦ ɜɧɢɦаɧɢɟ, ɱɬɨ Ȼ.ɇ. Ⱦɟɥɨɧɟ ɧɟ ɫɦɟɲɢɜаɟɬ ɬɟɨɪɢɸ ɨɛɪаɡɨɜаɧɢɹ ɩɨ-
ɜɟɪɯɧɨɫɬɟɣ ɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɟɣ). 

Ɉɬ Мɨɧɠа ɢɞɟɬ ɡаɦɟɱаɬɟɥɶɧаɹ ɩɥɟɹɞа ɮɪаɧɰɭɡɫɤɢɯ ɝɟɨɦɟɬɪɨɜ – 
ɟɝɨ ɭɱɟɧɢɤɨɜ: Каɪɧɨ, Мɟɧɶɟ, Маɥɸɫ, Ⱦɸɩɟɧ, Пɨɧɫɟɥɟ, Пɭаɧɫɨ, Кɨɲɢ. 
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Ɋɨɫɬ иɧɬеɪеɫа ɤ ɧаɭɱɧɨɦɭ ɧаɫɥеɞиɸ Ɇɨɧɠа 

Ɉɞɧаɤɨ ɪаɛɨɬɵ Мɨɧɠа ɜ ɨɛɥаɫɬɢ ɦаɬɟɦаɬɢɤɢ ɧɟ ɢɫɱɟɪɩɵɜаɸɬ ɟɝɨ 
ɧаɭɱɧɵɯ ɡаɫɥɭɝ. Ɉɧɢ ɟɫɬɶ ɢ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɨɛɥаɫɬɟɣ. В 1873 ɝ., ɩɨɱɬɢ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɫ Каɜɟɧɞɢɲɟɦ, ɨɧ ɞаɥ ɩɟɪɜɨɟ ɪаɡɥɨɠɟɧɢɟ ɜɨɞɵ ɧа ɜɨɞɨɪɨɞ 
ɢ ɤɢɫɥɨɪɨɞ. ɂɫɤɥɸɱɢɬɟɥɶɧа ɟɝɨ ɪɨɥɶ ɜ ɫɨɡɞаɧɢɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ ɤаɤ ɧаɭɤɢ [1]. «ɋаɦ ɝɟɧɢаɥɶɧɵɣ Мɨɧɠ, ɛɭɞɭɱɢ ɜɟɥɢɤɢɦ ɦаɬɟɦа-
ɬɢɤɨɦ ɢ ɢɧɠɟɧɟɪɨɦ, ɪаɫɫɦаɬɪɢɜаɥ ɫɜɨɸ ɧаɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɧɟ 
ɤаɤ ɦаɬɟɦаɬɢɤɭ, а ɤаɤ ɨɛɥаɫɬɶ ɝɪаɮɢɤɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɦаɬɟɦаɬɢɤа ɫɥɭɠɢ-
ɥа ɩɨɞɫɨɛɧɵɦ ɫɪɟɞɫɬɜɨɦ. ɂɡɪɟɱɟɧɢɟ Мɨɧɠа «ɱɟɪɬɟɠ – ɹɡɵɤ ɬɟɯɧɢɤа» 
ɝɨɜɨɪɢɬ ɨ ɩɪɢɤɥаɞɧɨɦ ɡɧаɱɟɧɢɢ, ɤɨɬɨɪɨɟ Мɨɧɠ ɩɪɢɞаɜаɥ ɬɨɣ ɧаɭɤɟ, ɫɨɡ-
ɞаɬɟɥɟɦ ɤɨɬɨɪɨɣ ɫаɦ ɢ ɹɜɢɥɫɹ» [4]. Ⱦ.ɂ. Каɪɝɢɧ, ɤаɤ ɢ Ȼ.ɇ. Ⱦɟɥɨɧɟ, ɧа-
ɱɟɪɬаɬɟɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɨɛɨɫɨɛɥɹɸɬ ɨɬ ɦаɬɟɦаɬɢɤɢ. Ɍаɤɠɟ ɨɛɪаɬɢɦ 
ɜɧɢɦаɧɢɟ ɧа ɬɨ, ɱɬɨ Ȼ.ɇ. Ⱦɟɥɨɧɟ ɢɡ ɞɪɭɝɢɯ ɨɛɥаɫɬɟɣ, ɜ ɤɨɬɨɪɵɯ ɟɫɬɶ ɧаɭɱ-
ɧɵɟ ɞɨɫɬɢɠɟɧɢɹ Мɨɧɠа, ɧаɡɵɜаɟɬ ɬɨɥɶɤɨ ɯɢɦɢɸ, ɱɬɨ ɞаɟɬ ɹɜɧɨ ɧɟɩɨɥ-
ɧɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɝɟɧɢɢ Мɨɧɠа. 

ɋɩɭɫɬɹ 30 ɥɟɬ, ɜ ɨɫɧɨɜɧɨɦ ɛɥаɝɨɞаɪɹ ɪаɛɨɬаɦ аɤаɞɟɦɢɤа А.ɇ. Ȼɨ-
ɝɨɥɸɛɨɜа, ɨɮɢɰɢаɥɶɧаɹ ɢɡɜɟɫɬɧɨɫɬɶ ɧаɭɱɧɵɯ ɡаɫɥɭɝ Мɨɧɠа ɜ ɧаɲɟɣ 
ɫɬɪаɧɟ ɫɬаɧɨɜɢɬɫɹ ɩɨɥɧɟɟ [1, 5, 6, 7, 8, 9]: «Мɨɧɠɭ ɩɪɢɧаɞɥɟɠаɬ ɨɫɧɨ-
ɜɨɩɨɥаɝаɸɳɢɟ ɪɟɡɭɥɶɬаɬɵ ɜ ɨɛɥаɫɬɢ ɧаɱɟɪɬаɬɟɥɶɧɨɣ, аɧаɥɢɬɢɱɟɫɤɨɣ 
ɢ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɪаɛɨɬɵ ɩɨ ɩɪɨɟɤɬɢɜɧɨɣ ɢ ɜɵɫɲɟɣ 
ɝɟɨɦɟɬɪɢɢ, ɦаɬɟɦаɬɢɱɟɫɤɨɦɭ аɧаɥɢɡɭ, ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜ-
ɧɟɧɢɣ. Ɉɞɢɧ ɢɡ ɫɨɡɞаɬɟɥɟɣ ɧаɭɤɢ ɨ ɦаɲɢɧаɯ. Ⱦаɥ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɢɧ-
ɬɟɪɩɪɟɬаɰɢɸ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵ-
ɦɢ. Аɜɬɨɪ ɨɫɧɨɜɨɩɨɥаɝаɸɳɢɯ ɪаɛɨɬ ɩɨ ɬɟɨɪɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ. В 1795 ɝ. 
ɨɩɭɛɥɢɤɨɜаɥ ɫɜɨɣ ɤɭɪɫ ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ «Пɪɢɥɨɠɟɧɢɟ аɧа-
ɥɢɡа ɤ ɝɟɨɦɟɬɪɢɢ». (Пɨɫɤɨɥɶɤɭ Мɨɧɠ ɫɨɜɫɟɦ ɧɟ ɢɧɬɟɪɟɫɨɜаɥɫɹ ɨɩɭɛ-
ɥɢɤɨɜаɧɢɟɦ ɫɜɨɢɯ ɪаɛɨɬ, ɡɧаɦɟɧɢɬɵɣ ɬɪаɤɬаɬ «ɇаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨ-
ɦɟɬɪɢɹ» Мɨɧɠа ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɡаɩɢɫɶ ɟɝɨ ɥɟɤɰɢɣ, ɨɬɪɟɞаɤɬɢɪɨ-
ɜаɧɧɭɸ ɢ ɞɨɩɨɥɧɟɧɧɭɸ Ȼɪɢɫɫɨɧɨɦ.) (ɇа КȽП ɪаɧɟɟ ɭɞɟɥɹɥɨɫɶ 
ɜɧɢɦаɧɢɟ «ɇаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ» Мɨɧɠа [10]). В 1802 ɝ. ɫɨɜɦɟ-
ɫɬɧɨ ɫ ɀ.ɇ.П. Аɲɟɬɬɨɦ ɢɡɞаɥ ɩɟɪɜɵɣ ɤɭɪɫ аɧаɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 
ɋɨɡɞаɥ (1807) ɦɟɬɨɞ ɯаɪаɤɬɟɪɢɫɬɢɤ ɞɥɹ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɯ 
ɭɪаɜɧɟɧɢɣ ɫ ɱаɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ. Ɋɹɞ ɜаɠɧɵɯ ɪаɛɨɬ ɩɨɫɜɹɳɟɧ 
ɯɢɦɢɢ, ɮɢɡɢɤɟ, ɦɟɬаɥɥɭɪɝɢɢ; ɩɪɢɧɢɦаɥ ɭɱаɫɬɢɟ ɜ ɪаɡɪаɛɨɬɤɟ ɨɫɧɨɜ ɞɟ-
ɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɵ ɦɟɪ ɢ ɜɟɫɨɜ. Ɂаɧɢɦаɥɫɹ ɜɨɩɪɨɫаɦɢ ɩɪɨɢɡɜɨɞɫɬɜа 
ɪɭɠɟɣ ɢ аɪɬɢɥɥɟɪɢɣɫɤɢɯ ɨɪɭɞɢɣ» [11]. 
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Ɉɫɧɨɜаɧие Ɇɨɧɠеɦ ɬеɨɪии ɦаɲиɧ 

ɋ ɢɦɟɧаɦɢ Ƚаɫɩаɪа Мɨɧɠа ɢ ɟɝɨ ɭɱɟɧɢɤа Ʌаɡаɪа Каɪɧɨ ɫɜɹɡаɧɨ 
ɫɨɡɞаɧɢɟ ɬɟɨɪɢɢ ɦаɲɢɧ. Эɬɨ ɛɵɥɨ ɜɪɟɦɹ ɜɟɥɢɤɢɯ ɨɬɤɪɵɬɢɣ ɜ ɨɛɥаɫɬɢ 
ɬɟɯɧɢɤɢ, ɢ ɜ 1783 ɝ. Ʌ.Каɪɧɨ ɨɩɭɛɥɢɤɨɜаɥ ɤɧɢɝɭ «Ɉɩɵɬ ɨ ɦаɲɢɧаɯ ɜɨ-
ɨɛɳɟ». Ƚаɫɩаɪ Мɨɧɠ ɫɬаɥ ɢɧɢɰɢаɬɨɪɨɦ ɩɪɟɩɨɞаɜаɧɢɹ ɤɭɪɫа «Пɨɫɬɪɨɟ-
ɧɢɟ ɦаɲɢɧ», ɨɧ ɠɟ ɧаɦɟɬɢɥ ɨɫɧɨɜаɧɢɹ ɤɥаɫɫɢɮɢɤаɰɢɢ ɦɟɯаɧɢɡɦɨɜ. 

Пɟɪɜɭɸ ɩɨɩɵɬɤɭ ɢɡɥɨɠɢɬɶ ɫɢɫɬɟɦаɬɢɱɟɫɤɢ ɞɟɣɫɬɜɢɟ ɩɪɨɫɬɟɣɲɢɯ 
ɦаɲɢɧ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ Мɨɧɠ ɫɞɟɥаɥ ɟɳɟ ɜ ɤɭɪɫɟ ɫɬаɬɢɤɢ ɜ Ʌɭɜɪɫɤɨɦ 
ɜɨɟɧɧɨ-ɦɨɪɫɤɨɦ ɭɱɢɥɢɳɟ. В ɫɜɨɟɦ ɷɥɟɦɟɧɬаɪɧɨɦ ɭɱɟɛɧɢɤɟ ɨɧ ɜɩɟɪɜɵɟ 
ɜɵɜɨɞɢɬ ɩɪаɜɢɥɨ ɫɥɨɠɟɧɢɹ ɫɢɥ ɢ ɢɯ ɪаɡɥɨɠɟɧɢɹ ɧа ɫɨɫɬаɜɥɹɸɳɢɟ, ɪаɫ-
ɫɤаɡɵɜаɟɬ ɨ ɦɨɦɟɧɬаɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ, ɩɪɹɦɨɣ ɢ ɩɥɨɫɤɨɫɬɢ, 
ɜɜɨɞɢɬ ɩɨɧɹɬɢɟ ɜɟɪɟɜɨɱɧɨɝɨ ɦɧɨɝɨɭɝɨɥɶɧɢɤа. В ɷɬɨɦ ɭɱɟɛɧɢɤɟ ɪаɫɫɦаɬ-
ɪɢɜаɥɢɫɶ ɞɟɣɫɬɜɢɹ ɫɢɥ, ɧɨ ɟɳɟ ɧɟ ɪаɫɫɦаɬɪɢɜаɥɢɫɶ ɤɨɧɫɬɪɭɤɰɢɢ ɦаɲɢɧ. 

Маɲɢɧа ɫаɦа ɩɨ ɫɟɛɟ ɫɬаɥа ɨɛɴɟɤɬɨɦ ɢɡɭɱɟɧɢɹ ɜ ɩɟɪɜɨɣ ɜ ɦɢɪɟ 
ɨɬɤɪɵɬɨɣ ɜ 1794 ɝ. Паɪɢɠɫɤɨɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɣ ɲɤɨɥɟ ɜɨ ɜɜɟɞɟɧɧɨɦ 
ɜɩɟɪɜɵɟ Мɨɧɠɟɦ ɤɭɪɫɟ ɩɨɫɬɪɨɟɧɢɹ ɦаɲɢɧ. ɋɬɪаɧɟ ɬɪɟɛɨɜаɥɢɫɶ ɢɧɠɟ-
ɧɟɪɵ, ɩɨɷɬɨɦɭ ɬɨɱɧɵɟ ɧаɭɤɢ, ɧаɱɟɪɬаɬɟɥɶɧаɹ ɝɟɨɦɟɬɪɢɹ, ɦаɬɟɦаɬɢɱɟ-
ɫɤɢɣ аɧаɥɢɡ ɡаɧɹɥɢ ɜ ɪаɡɪаɛɨɬаɧɧɨɦ ɢɦ ɤɭɪɫɟ ɝɥаɜɟɧɫɬɜɭɸɳɭɸ ɪɨɥɶ. 
Ɍɨɥɶɤɨ ɩɪаɤɬɢɱɟɫɤɢ ɡɧаɱɢɦɵɟ ɫɜɟɞɟɧɢɹ – ɮɢɡɢɤа, ɯɢɦɢɹ, ɦɟɯаɧɢɤа, 
ɮɨɪɬɢɮɢɤаɰɢɹ, аɪɯɢɬɟɤɬɭɪа, ɝɢɞɪаɜɥɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜа, ɷɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɦаɲɢɧ – ɬаɤɨɜ ɛɵɥ ɩɪɢɧɰɢɩ Мɨɧɠа. 

Пɪɟɩɨɞаɜаɬɶ ɜ ɲɤɨɥɟ ɛɵɥɢ ɩɪɢɝɥаɲɟɧɵ Ʌаɝɪаɧɠ, Вɟɪɬɨɥɥɟ, Ɏɭɪ-
ɤɪɭа, ɒаɩɬаɥɶ, Пɪɨɧɢ, Аɲɟɬɬ, Ƚаɫɫɟɧɮɪаɬɰ ɢ ɞɪɭɝɢɟ ɜɢɞɧɵɟ ɭɱɟɧɵɟ 
ɢ ɩɟɞаɝɨɝɢ. Пɟɪɜɵɦ ɞɢɪɟɤɬɨɪɨɦ ɲɤɨɥɵ ɫɬаɥ Ʌаɦɛɥаɪɞɢ. Мɨɧɠ ɨɬɤɥɨ-
ɧɢɥ ɫɞɟɥаɧɧɨɟ ɟɦɭ ɩɪɟɞɥɨɠɟɧɢɟ ɢ ɫ ɝɨɥɨɜɨɣ ɭɲɟɥ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɫɜɨ-
ɟɣ ɩɪɨɝɪаɦɦɵ, ɫɭɬɶ ɤɨɬɨɪɨɣ ɛɵɥа ɢɡɥɨɠɟɧа ɜ ɡаɩɢɫɤɟ ɫ ɧаɡɜаɧɢɟɦ 
«Пɨɞɪɨɛɧɨɫɬɢ ɨ ɩɪɟɩɨɞаɜаɧɢɢ ɜ Цɟɧɬɪаɥɶɧɨɣ ɲɤɨɥɟ ɨɛɳɟɫɬɜɟɧɧɵɯ ɪа-
ɛɨɬ». ɇɟ ɤаɛɢɧɟɬɧɵɟ ɞɨɫɭɝɢ ɫ ɰɢɪɤɭɥɟɦ ɢ ɥɢɧɟɣɤɨɣ, ɧɟ «ɡаɛаɜɵ ɝɟɨɦɟɬ-
ɪɢɢ» ɩɪɢɜɟɥɢ Мɨɧɠа ɤ ɬаɤɨɝɨ ɪɨɞа ɫɭɠɞɟɧɢɹɦ, а ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ ɪаɡɜɢɬɢɹ, ɩɨɬɪɟɛɧɨɫɬɢ ɩɪаɤɬɢɤɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɪаɛɨɬ ɢ ɧаɪɨɞ-
ɧɨɝɨ ɨɛɪаɡɨɜаɧɢɹ.  

ɇɟ ɫɥɭɱаɣɧɨ ɩɪɢ ɫɨɡɞаɧɢɢ Пɨɥɢɬɟɯɧɢɱɟɫɤɨɣ ɲɤɨɥɵ ɜ ɨɛɫɬɨɹɬɟɥɶ-
ɧɨɦ ɩɪɢɥɨɠɟɧɢɢ Мɨɧɠа ɤ ɞɨɤɥаɞɭ Ɏɭɪɤɪɭа ɩɨ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɛɵɥɨ ɭɤа-
ɡаɧɨ, ɱɬɨ ɟɳɟ ɧа ɩɟɪɜɨɦ ɤɭɪɫɟ ɨɛɭɱɟɧɢɹ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɞɜа ɦɟɫɹɰа ɧа 
ɢɡɭɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦаɲɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɧа ɨɛɳɟɫɬɜɟɧɧɵɯ ɪаɛɨɬаɯ. 
ɂɡɨɛɪаɠɟɧɢɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦаɲɢɧ ɨɧ ɫɱɢɬаɥ ɜаɠɧɨɣ ɱаɫɬɶɸ 
ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ Мɨɧɠа, ɤɭɪɫ ɩɨ-
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ɫɬɪɨɟɧɢɹ ɦаɲɢɧ ɞɨɥɠɟɧ ɛɵɥ ɫɨɫɬаɜɢɬɶ ɱаɫɬɶ ɤɭɪɫа ɧаɱɟɪɬаɬɟɥɶɧɨɣ ɝɟɨ-
ɦɟɬɪɢɢ). ɑɟɬɵɪɟ ɩɨɫɥɟɞɧɢɯ ɡаɧɹɬɢɹ ɫɜɨɢɯ ɭɱаɳɢɯɫɹ Мɨɧɠ ɨɬɜɨɞɢɥ ɧа 
ɢɡɨɛɪаɠɟɧɢɟ ɦɟɯаɧɢɡɦɨɜ, ɩɪɟɨɛɪаɡɭɸɳɢɯ, ɧаɩɪɢɦɟɪ, ɩɨɫɬɭɩаɬɟɥɶɧɨɟ 
ɜ ɞɜɢɠɟɧɢɟ ɩɨ ɤɪɭɝɭ, а ɟɝɨ – ɜ ɞɜɢɠɟɧɢɟ ɜɨɡɜɪаɬɧɨ-ɤаɱаɬɟɥɶɧɨɟ, а ɬаɤɠɟ 
ɢɡɭɱɟɧɢɸ ɦаɲɢɧ, ɜ ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɥɵ ɱɟɥɨɜɟɤа, 
ɠɢɜɨɬɧɵɯ, ɜɟɬɪа, ɜɨɞɵ ɢ ɩаɪа. 

Ⱦɟɥɨ, ɧаɱаɬɨɟ ɢɦ ɜ Мɟɡɶɟɪɫɤɨɣ ɲɤɨɥɟ, а ɬаɤɠɟ ɜ ɩɟɪɢɨɞ ɪаɛɨɬɵ 
ɧаɞ ɭɱɟɛɧɢɤɨɦ ɫɬаɬɢɤɢ ɞɥɹ ɦɨɪɟɯɨɞɧɵɯ ɭɱɢɥɢɳ, ɭɫɩɟɲɧɨ ɩɪɨɞɨɥɠɢɥɢ 
ɜɦɟɫɬɟ ɫ Мɨɧɠɟɦ ɟɝɨ ɡаɦɟɱаɬɟɥɶɧɵɟ ɭɱɟɧɢɤɢ Каɪɧɨ, Аɲɟɬɬ ɢ ɞɪɭɝɢɟ. 
ɂɡ Мɨɧɠɟɜɨɣ ɫɬаɬɢɤɢ ɦаɲɢɧ ɜɵɪɨɫɥа ɞɢɧаɦɢɤа ɢ ɤɢɧɟɦаɬɢɤа, ɫ ɷɬɨɝɨ 
ɢ ɧаɱаɥаɫɶ ɬа ɧаɭɤа ɨ ɦаɲɢɧаɯ, ɤаɤɨɣ ɦɵ ɟɟ ɫɟɣɱаɫ ɡɧаɟɦ. 

Каɤ ɨɬɦɟɱаɥ Ⱦɸɩɟɧ, ɭɱɟɧɢɤ ɢ ɫɨɬɪɭɞɧɢɤ Мɨɧɠа ɩɨ Пɨɥɢɬɟɯɧɢɱɟ-
ɫɤɨɣ ɲɤɨɥɟ, «Мɨɧɠ ɫ ɩɪɟɜɨɫɯɨɞɫɬɜɨɦ ɝɟɧɢɹ ɜ ɫɬɪɨɤаɯ ɷɥɟɦɟɧɬаɪɧɨɣ 
ɩɪɨɝɪаɦɦɵ (ɱɢɬаɥ ɤɭɪɫ Аɲɟɬɬ) ɧаɦɟɬɢɥ ɞɥɹ ɨɩɢɫаɧɢɹ ɦаɲɢɧ ɩɨɪɹɞɨɤ, 
ɤɨɬɨɪɵɣ ɨɤаɡаɥɫɹ ɩɪɨɫɬɵɦ, ɹɫɧɵɦ ɢ ɜɟɥɢɱɟɫɬɜɟɧɧɵɦ (ɞɜɢɠɟɧɢɟ ɢ ɩɪɟ-
ɨɛɪаɡɨɜаɧɢɟ ɞɜɢɠɟɧɢɣ)». «Ɉɬ ɩɪɨɝɪаɦɦɵ Аɲɟɬɬа 1808 ɝ. ɜɟɞɟɬ ɫɜɨɸ 
ɪɨɞɨɫɥɨɜɧɭɸ ɧɟ ɬɨɥɶɤɨ ɬɟɨɪɢɹ ɦɟɯаɧɢɡɦɨɜ, ɹɜɥɹɸɳаɹɫɹ ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɵɦ ɩɪаɜɨɩɪɟɟɦɧɢɤɨɦ ɤɭɪɫа ɩɨɫɬɪɨɟɧɢɹ ɦаɲɢɧ, ɧɨ ɢ ɨɬɩɨɱɤɨɜаɜ-
ɲɢɟɫɹ ɨɬ ɧɟɝɨ ɩɨɡɠɟ ɤɭɪɫɵ ɦаɲɢɧɨɜɟɞɟɧɢɹ, ɞɟɬаɥɟɣ ɦаɲɢɧ ɢ ɩɪ.» [1]. 

«Пɪɨɝɪаɦɦа ɷɥɟɦɟɧɬаɪɧɨɝɨ ɤɭɪɫа ɦаɲɢɧ ɜɤɥɸɱаɥа ɪаɡɞɟɥɵ: 
1. Ɉ ɫɢɥаɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɞɜɢɠɟɧɢɹ ɦаɲɢɧ ɢ ɨ ɫɩɨɫɨɛаɯ ɢɯ 

ɨɩɪɟɞɟɥɟɧɢɹ. ɋɢɥɵ, ɩɨɥɭɱаɟɦɵɟ ɨɬ ɠɢɜɨɬɧɵɯ, ɨɬ ɜɨɞɵ, ɜɟɬɪа ɢ ɨɬ ɫɝɨ-
ɪаɟɦɵɯ ɫɭɛɫɬаɧɰɢɣ. 

2. Ɉɛ ɷɥɟɦɟɧɬаɪɧɵɯ ɦаɲɢɧаɯ, ɨ ɤɪɭɝɨɜɨɦ ɞɜɢɠɟɧɢɢ, ɨ ɞɜɢɠɟɧɢɢ 
ɩɪɹɦɨɥɢɧɟɣɧɨɦ, ɨ ɞɜɢɠɟɧɢɢ ɜɨɡɜɪаɬɧɨɦ; ɨ ɮɨɪɦаɯ ɦаɲɢɧ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɵɯ ɷɬɢ ɞɜɢɠɟɧɢɹ ɤɨɦɛɢɧɢɪɭɸɬɫɹ ɩɨ ɞɜа; ɪаɫɩɪɟɞɟɥɟɧɢɟ ɜɫɟ ɢɡ-
ɜɟɫɬɧɵɯ ɦаɲɢɧ ɧа ɞɟɫɹɬɶ ɫɟɪɢɣ ɢ ɨɛɴɹɫɧɟɧɢɟ ɷɬɢɯ ɫɟɪɢɣ. 

3. Ɉɛɴɹɫɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦаɲɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɧа ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
4. Пɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ ɬɟɧɟɣ ɢ ɪаɫɤɪаɫɤɢ ɤ ɱɟɪɱɟɧɢɸ ɦаɲɢɧ» [12]. 
Пɨɫɥɟ ɫɬɨɥɶ ɫɠаɬɨɝɨ ɢɡɥɨɠɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɱаɫɬɢ ɤɭɪɫа ɜ ɩɪɨ-

ɝɪаɦɦɟ ɱɟɬɤɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɢɦɟɧɧɨ ɞɨɥɠɧɵ ɭɱаɳɢɟɫɹ ɧɟ ɬɨɥɶɤɨ ɭɫ-
ɜɨɢɬɶ ɜ ɜɢɞɟ ɧɨɜɵɯ ɡɧаɧɢɣ, ɧɨ ɢ ɫɞɟɥаɬɶ ɫɜɨɢɦɢ ɪɭɤаɦɢ. Эɬɨ ɡɧаɱɢɬ, 
ɤаɤɢɦɢ ɭɦɟɧɢɹɦɢ ɢ ɧаɜɵɤаɦɢ ɨɧɢ ɞɨɥɠɧɵ ɨɜɥаɞɟɬɶ – ɬɪɟɛɨɜаɧɢɟ, 
ɫɬɨɥɶ ɯаɪаɤɬɟɪɧɨɟ ɞɥɹ ɩɟɞаɝɨɝɢɱɟɫɤɨɣ ɲɤɨɥɵ Мɨɧɠа, ɫɭɬɶ ɤɨɬɨɪɨɣ 
ɦɨɠɧɨ ɜɵɪаɡɢɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɫɥɨɜаɦɢ: ɰɟɥɶ ɜɫɹɤɨɝɨ ɨɛɭɱɟɧɢɹ – ɩɨɞ-
ɝɨɬɨɜɤа ɤ ɩɪаɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɍаɤаɹ ɩɨɫɬаɧɨɜɤа ɞɟɥа ɢɫɤɥɸ-
ɱɢɥа ɫɩɨɥɡаɧɢɟ ɜ ɬɟɨɪɟɬɢɡɢɪɨɜаɧɢɟ ɢɥɢ ɭɯɨɞ ɜ ɫɬɨɪɨɧɭ ɨɬ ɢɡɭɱаɟɦɨɝɨ 
ɩɪɟɞɦɟɬа. 
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Пɨɞɝɨɬɨɜɥɟɧ ɷɬɨɬ ɤɭɪɫ ɛɵɥ ɢɫɫɥɟɞɨɜаɬɟɥɹɦɢ ɮɪаɧɰɭɡɫɤɨɣ ɲɤɨɥɵ 
(Monge, Hachette, Lanz ɢ Betancourt). Пɪɟɞɥɨɠɟɧɧаɹ Мɨɧɠɟɦ ɩɪɨɝɪаɦɦа 
ɜɤɥɸɱɢɥа ɫɥɟɞɭɸɳɢɟ ɫɟɦɶ ɪаɡɞɟɥɨɜ: 

1. Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ; 
2. Ɋɟɡɤа ɤаɦɧɟɣ; 
3. Ɋɟɡɤа ɞɟɪɟɜа; 
4. Ɍɟɧɢ; 
5. Пɟɪɫɩɟɤɬɢɜа; 
6. Ɍɨɩɨɝɪаɮɢɹ; 
7. Маɲɢɧɵ. 
В ɩɨɫɥɟɞɧɢɣ ɪаɡɞɟɥ ɜɨɲɥɢ: 
1. Пɪɟɞɫɬаɜɥɟɧɢɟ ɫɩɨɫɨɛɨɜ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɟɨɛɪа-

ɡɨɜаɬɶ ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɞɜɢɠɟɧɢɟ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɢ, ɧаɨɛɨ-
ɪɨɬ, ɞɜɢɠɟɧɢɟ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɜ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 
ɢ ɧаɨɛɨɪɨɬ, ɨɛɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢ-
ɠɟɧɢɟ ɢ ɧаɨɛɨɪɨɬ. 

2. Пɪɟɞɫɬаɜɥɟɧɢɟ ɫɩɨɫɨɛɨɜ ɨɛɥɟɝɱɟɧɢɹ ɞɜɢɠɟɧɢɣ ɜɫɟɯ ɜɢɞɨɜ. 
3 ɢ 4. Ɉɩɢɫаɧɢɟ ɨɫɧɨɜɧɵɯ ɦаɲɢɧ, ɩɪɢɜɨɞɢɦɵɯ ɥɸɞɶɦɢ, ɠɢɜɨɬɧɵ-

ɦɢ, ɫɢɥаɦɢ, ɡаɢɦɫɬɜɨɜаɧɧɵɦɢ ɭ ɩɪɢɪɨɞɵ, ɩɨɞɨɛɧɨ ɬɟɤɭɳɟɣ ɜɨɞɟ, ɩа-
ɞаɸɳɟɣ ɜɨɞɟ, ɜɟɬɪɭ ɢ ɜɨɞɹɧɨɦɭ ɩаɪɭ [12]. 

«ɍɱаɳɢɟɫɹ ɞɨɥɠɧɵ ɧаɱɟɪɬɢɬɶ ɜ ɬɭɲɢ, ɫ ɪаɫɤɪаɫɤɨɣ: 
1. Ɍɨɥɤаɬɟɥɢ, ɩɪɢɜɨɞɢɦɵɟ ɤɭɥаɱɤаɦɢ. 
2. Вɢɧɬ ɫ ɬɪɟɭɝɨɥɶɧɨɣ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɧаɪɟɡɤаɦɢ. 
3. Цɢɥɢɧɞɪɢɱɟɫɤɨɟ ɡɭɛɱаɬɨɟ ɢɥɢ ɱɟɪɜɹɱɧɨɟ ɡаɰɟɩɥɟɧɢɟ. 
Ɉɧɢ ɞɨɥɠɧɵ ɩɨɹɫɧɢɬɶ ɷɩɸɪɵ ɫɥɟɞɭɸɳɢɯ ɦаɲɢɧ: 
1. Кɨɧɢɱɟɫɤɨɟ ɡаɰɟɩɥɟɧɢɟ. 
2. Вɫаɫɵɜаɸɳɢɣ ɢ ɧаɝɧɟɬаɸɳɢɣ ɧаɫɨɫɵ. 
3. ɇɨɪɢɹ ɩɪɹɦаɹ ɢ ɧаɤɥɨɧɧаɹ. 
4. Вɨɞɨɩɨɞɴɟɦɧаɹ ɦаɲɢɧа. 
5. Кɨɧɧɵɣ ɩɪɢɜɨɞ. 
6. Аɪɯɢɦɟɞɨɜ ɜɢɧɬ. 
7. Кɪɵɥɨ ɜɟɬɪɹɧɨɣ ɦɟɥɶɧɢɰɵ. 
8. Ɉɝɧɟɞɟɣɫɬɜɭɸɳаɹ ɦаɲɢɧа. 
9. Маɲɢɧа ɞɥɹ ɡаɛɢɜɤɢ ɫɜаɣ. 
10. Ɂɟɦɥɟɱɟɪɩаɥɤа». 
Ɍɟɨɪɢɹ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɩаɪ ɹɜɥɹɟɬɫɹ ɜаɠɧɵɦ ɪаɡɞɟɥɨɦ ɬɟɨɪɢɢ 

ɫɬɪɭɤɬɭɪɵ ɧаɭɤɢ ɨ ɦаɲɢɧаɯ. ɋɬаɧɨɜɥɟɧɢɟ ɢ ɪаɡɜɢɬɢɟ ɬɟɨɪɢɢ ɤɢɧɟɦаɬɢ-
ɱɟɫɤɢɯ ɩаɪ ɫɜɹɡаɧɵ ɫ ɢɦɟɧаɦɢ ɮɪаɧɰɭɡɫɤɢɯ (Monge, Hachette, Laboulaye), 
ɧɟɦɟɰɤɢɯ (Reuleaux, Grashof) ɢ аɧɝɥɢɣɫɤɢɯ (Willis, Silwester) ɭɱɟɧɵɯ. 
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Вɩɟɪɜɵɟ ɩɨɧɹɬɢɟ ɨ ɦɟɯаɧɢɡɦɟ ɩɨɹɜɢɥɨɫɶ ɜ 1724 ɝ. ɭ Ʌɟɭɩɨɥɶɞа 
[13], а ɫɩɭɫɬɹ 60 ɥɟɬ Ƚ. Мɨɧɠ [14] ɭɠɟ ɩɨɧɢɦаɥ ɦɟɯаɧɢɡɦ ɤаɤ ɫɢɫɬɟɦɭ 
ɬɟɥ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɯ ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɞɜɢɠɟɧɢɹ [4, 15]. ȿɝɨ ɩɨɫɥɟ-
ɞɨɜаɬɟɥɢ, ɡаɛɨɬɹɫɶ ɨɛ ɭɧɢɜɟɪɫаɥɶɧɨɫɬɢ ɫɨɡɞаɜаɟɦɨɣ ɬɟɨɪɢɢ, ɜɜɟɥɢ 
ɜ ɤɥаɫɫɢɮɢɤаɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɫɭɳɟɫɬɜɨɜаɜɲɢɟ ɜ ɬɨ ɜɪɟɦɹ ɢ ɜɨɡɦɨɠ-
ɧɵɟ ɦɟɯаɧɢɡɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬаɤɢɟ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 
ɩɪɢ ɩɨɦɨɳɢ ɞɟɮɨɪɦɢɪɭɟɦɵɯ ɬɟɥ. ɋ ɷɬɨɝɨ ɦɨɦɟɧɬа ɩɟɪɟɞ ɬɟɨɪɢɟɣ ɦɟɯа-
ɧɢɡɦɨɜ ɛɵɥ ɩɨɫɬаɜɥɟɧ ɜɨɩɪɨɫ ɨ ɪɨɥɢ ɬɜɟɪɞɵɯ ɢ ɞɟɮɨɪɦɢɪɭɟɦɵɯ ɬɟɥ 
ɜ ɦɟɯаɧɢɡɦаɯ, ɜɩɪɨɱɟɦ, ɜ ɞаɥɶɧɟɣɲɟɦ ɨɧ ɨɤаɡаɥɫɹ ɨɬɥɨɠɟɧɧɵɦ [16]. 

Ɋаɛɨɬɵ ɩɨɫɥɟɞɨɜаɬɟɥɟɣ Мɨɧɠа ɛɵɥɢ ɧаɩɪаɜɥɟɧɵ ɧа аɞаɩɬаɰɢɸ 
ɜɵɛɪаɧɧɨɣ ɢɦ ɢɫɯɨɞɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɲɢɪ-
ɧɵɦ ɧɨɜɵɦ ɷɦɩɢɪɢɱɟɫɤɢɦ ɦаɬɟɪɢаɥɨɦ, ɧаɤɨɩɥɟɧɧɵɦ ɤ ɷɬɨɦɭ ɜɪɟɦɟɧɢ ɜ 
ɩɪаɤɬɢɤɟ ɫɨɡɞаɧɢɹ ɦаɲɢɧ (ɩɨɞɴɟɦɧɵɯ, ɩаɪɨɜɵɯ, ɩɪɹɞɢɥɶɧɵɯ, ɬɤаɰɤɢɯ, 
ɦɟɥɶɧɢɰ, ɱаɫɨɜ, ɫɬаɧɤɨɜ ɢ ɬ.ɩ.). 

В ɷɬɨɦ ɫɦɵɫɥɟ ɩɨɤаɡаɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɢɡɞаɧɧаɹ ɜ 1808 ɝ. ɤɧɢɝа 
«Кɭɪɫ ɩɨɫɬɪɨɟɧɢɹ ɦаɲɢɧ», ɧаɩɢɫаɧɧаɹ ɢɧɠɟɧɟɪɨɦ А. Ȼɟɬаɧɤɭɪɨɦ ɢ ɦа-
ɬɟɦаɬɢɤɨɦ ɏ. Ʌаɧɰɟɦ. Эɬɨɬ ɤɭɪɫ ɭɠɟ ɫɨɞɟɪɠаɥ ɧɟ ɬɟɨɪɢɸ «ɩɪɨɫɬɵɯ» ɦа-
ɲɢɧ, а ɦɟɯаɧɢɡɦɵ – «ɷɥɟɦɟɧɬаɪɧɵɟ ɦаɲɢɧɵ», ɤɨɬɨɪɵɟ ɛɵɥɢ ɫɢɫɬɟɦаɬɢ-
ɡɢɪɨɜаɧɵ ɩɨ ɢɯ ɮɭɧɤɰɢɹɦ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɞɜɢɠɟɧɢɣ. Пɨ ɢɞɟɟ Мɨɧɠа 
Ʌаɧɰɟɦ ɢ Ȼɟɬаɧɤɭɪɨɦ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɬаɛɥɢɰɵ, ɜ ɤɥɟɬɤаɯ ɤɨɬɨɪɵɯ ɪаɡ-
ɦɟɳаɥɢɫɶ «ɷɥɟɦɟɧɬаɪɧɵɟ ɦаɲɢɧɵ» (ɨɤɨɥɨ 40), ɢɡɜɟɫɬɧɵɟ ɜ ɬɨ ɜɪɟɦɹ [17]. 

ɍɱɟɧɢɤ Мɨɧɠа ɀ.-ɇ.-П. Аɲɟɬɬ, ɱɢɬаɜɲɢɣ ɜɦɟɫɬɟ ɫ ɧɢɦ ɤɭɪɫ ɧаɱɟɪ-
ɬаɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɩɨɥɭɱɢɥ ɜ 1806 ɝ. ɨɮɢɰɢаɥɶɧɨɟ ɩɪɟɞɥɨɠɟɧɢɟ Мɨɧɠа 
ɩɨɞɝɨɬɨɜɢɬɶ ɤɭɪɫ ɩɨɫɬɪɨɟɧɢɹ ɦаɲɢɧ. ȿɝɨ «Эɥɟɦɟɧɬаɪɧɵɣ ɤɭɪɫ ɦаɲɢɧ», 
ɢɡɞаɧɧɵɣ ɜ 1811 ɝ., ɫɨɞɟɪɠаɥ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɦаɲɢɧ, ɧɟɤɨɬɨɪɵɟ 
ɫɜɟɞɟɧɢɹ ɩɨ ɬɟɨɪɢɢ ɡɭɛɱаɬɵɯ ɡаɰɟɩɥɟɧɢɣ ɢ ɤɭɥаɱɤɨɜɵɯ ɦɟɯаɧɢɡɦɨɜ ɢ ɨɩɢ-
ɫаɧɢɟ ɦаɲɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɧа ɫɬɪɨɢɬɟɥɶɧɵɯ ɪаɛɨɬаɯ, ɜɤɥɸɱаɥ ɤɥаɫɫɢɮɢ-
ɤаɰɢɸ ɫɨɫɬаɜɧɵɯ ɱаɫɬɟɣ ɦаɲɢɧ, ɤɨɬɨɪɵɟ Мɨɧɠ ɧаɡɜаɥ «ɷɥɟɦɟɧɬаɪɧɵɦɢ 
ɦаɲɢɧаɦɢ» (ɪɵɱаɝ, ɜɨɪɨɬ, ɧаɤɥɨɧɧаɹ ɩɥɨɫɤɨɫɬɶ ɢ ɬ.ɩ.). 

Ɇɨɧɠ – ɭɱеɧыɣ – ɦеɬаɥɥɭɪɝ, ɦеɬаɥɥɨɜеɞ, ɦаɲиɧɨɫɬɪɨиɬеɥɶ 

Пɨ ɩɪɟɞɥɨɠɟɧɢɸ Мɨɧɠа, ɪɭɤɨɜɨɞɢɜɲɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɨɪɭɞɢɣ, 
ɫɬɜɨɥɵ ɨɪɭɞɢɣ ɫɬаɥɢ ɪаɫɫɜɟɪɥɢɜаɬɶ ɢ ɧа ɛаɪɠаɯ, ɫɬɨɹɳɢɯ ɧа ɋɟɧɟ. 
Мɨɧɠ ɡаɦɟɧɢɥ ɮɨɪɦɨɜɤɭ ɜ ɡɟɦɥɟ ɧа ɮɨɪɦɨɜɤɭ ɜ ɩɟɫɤɟ, ɪаɰɢɨɧаɥɢɡɢɪɨ-
ɜаɥ ɫɜɟɪɥɨɜɤɭ ɢ ɨɛɬɨɱɤɭ ɫɬɜɨɥɨɜ, ɱɟɦ ɡɧаɱɢɬɟɥɶɧɨ ɭɫɤɨɪɢɥ ɢ ɭɩɪɨɫɬɢɥ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɪɭɞɢɣ. 

В ɫɟɧɬɹɛɪɟ 1793 ɝ. Мɨɧɠ ɫɨɜɦɟɫɬɧɨ ɫ Ȼɟɪɬɨɥɥɟ ɢ Ваɧɞɟɪɦɨɧɞɨɦ 
ɩɢɲɭɬ ɧаɫɬаɜɥɟɧɢɟ ɩɨ ɜɵɞɟɥɤɟ ɫɬаɥɢ. Ɍɨɝɞа ɠɟ Мɨɧɠ ɩɢɲɟɬ ɬɪɭɞ 
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ɨ ɥɢɬɶɟ ɩɭɲɟɤ, ɩɪɟɞɫɬаɜɥɹɸɳɢɣ ɫɨɛɨɣ ɫɢɧɬɟɡ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɵɫɥɢ ɢ ɨɝ-
ɪɨɦɧɨɝɨ ɩɪаɤɬɢɱɟɫɤɨɝɨ ɨɩɵɬа, ɧаɤɨɩɥɟɧɧɨɝɨ Мɨɧɠɟɦ ɜ ɨɛɥаɫɬɢ ɦɟɬаɥ-
ɥɭɪɝɢɢ, ɦɟɬаɥɥɨɜɟɞɟɧɢɹ, ɦаɲɢɧɨɫɬɪɨɟɧɢɹ. «ɂɫɤɭɫɫɬɜɨ ɥɢɬɶ ɩɭɲɤɢ» ɧа-
ɱɢɧаɟɬɫɹ ɫ «ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɨɛɴɹɫɧɟɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɤɨɬɨɪɵɟ ɩɨɞаɥɢ 
ɩɨɜɨɞ ɤ ɫɨɫɬаɜɥɟɧɢɸ ɫɟɝɨ ɫɨɱɢɧɟɧɢɹ»: «Пɪɟɞɨɫɬаɜɥɟɧɧаɹ ɫɜɨɢɦ ɫɨɛɫɬ-
ɜɟɧɧɵɦ ɫɢɥаɦ ɩɟɪɟɞ ɥɢɰɨɦ ɨɛɴɟɞɢɧɟɧɧɵɯ ɦɨɪɫɤɢɯ ɮɥɨɬɨɜ Аɧɝɥɢɢ, 
Ƚɨɥɥаɧɞɢɢ, ɂɫɩаɧɢɢ, Ɋɨɫɫɢɢ ɢ ɇɟаɩɨɥɹ, ɪɟɫɩɭɛɥɢɤа ɧɟ ɢɦɟɥа ɞɨɫɬаɬɨɱ-
ɧɨɝɨ ɱɢɫɥа ɤɨɪаɛɥɟɣ», ɱɬɨɛɵ ɛɨɪɨɬɶɫɹ ɩɪɨɬɢɜ ɬаɤɨɝɨ ɦɧɨɠɟɫɬɜа ɜɪаɝɨɜ» 
(ɛɟɫɫɩɨɪɧɨɟ ɨɛɨɫɧɨɜаɧɢɟ аɤɬɭаɥɶɧɨɫɬɢ). 

Ʉɪаɬɤиɣ ɩеɪеɱеɧɶ ɞɪɭɝиɯ ɧаɩɪаɜɥеɧиɣ  

ɧаɭɱɧыɯ иɫɫɥеɞɨɜаɧиɣ Ɇɨɧɠа 

Мɨɧɠ ɡаɧɢɦаɥɫɹ ɦɧɨɠɟɫɬɜɨɦ ɪаɡɧɨɨɛɪаɡɧɵɯ ɜɨɩɪɨɫɨɜ: ɬɟɨɪɢɟɣ 
ɜɡɪɵɜɱаɬɵɯ ɜɟɳɟɫɬɜ, ɤаɩɢɥɥɹɪɧɨɫɬɶɸ, ɦɟɬɟɨɪɨɥɨɝɢɟɣ ɢ ɨɩɬɢɱɟɫɤɢɦɢ 
ɹɜɥɟɧɢɹɦɢ, ɰɟɦɟɧɬаɰɢɟɣ ɫɬаɥɢ, ɨɱɢɫɬɤɨɣ ɦɟɬаɥɥɨɜ, аɤɬɢɜɧɨ ɡаɧɢɦаɥɫɹ 
ɝɢɞɪаɜɥɢɤɨɣ – ɩɨɞɴɟɦɨɦ ɜɨɞɵ ɢ ɟɟ ɞɜɢɠɟɧɢɟɦ ɜ ɪɟɤаɯ ɢ ɜɨɞɨɩаɞаɯ. 
Ɉɩɢɪаɹɫɶ ɧа ɡаɤɨɧɵ ɨɬɪаɠɟɧɢɹ ɫɜɟɬа, Мɨɧɠ ɞаɥ ɩɟɪɜɨɟ ɧаɭɱɧɨɟ ɨɛɴ-
ɹɫɧɟɧɢɟ ɩɪɢɪɨɞɵ ɦɢɪаɠа, ɫ ɤɨɬɨɪɵɦ ɜɫɬɪɟɬɢɥɢɫɶ ɮɪаɧɰɭɡɵ ɜ ȿɝɢɩɬɟ. 
ɂɡɭɱаɥ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɩɪɢɥɢɜɨɜ ɢ ɨɬɥɢɜɨɜ, ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɟ ɜɨɞɵ ɞɜɢɠɟɧɢɸ ɤɨɪаɛɥɹ, ɫɬɟɤɨɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɟɥɶɧɢɰ ɞɥɹ ɡɟɪɧа ɢ ɫаɯаɪа ɢ ɞаɠɟ ɜɵɞɜɢɧɭɥ ɫɜɨɸ ɝɢɩɨɬɟɡɭ ɨ ɩɪɨɢɫ-
ɯɨɠɞɟɧɢɢ ɠɢɡɧɢ ɧа Ɂɟɦɥɟ. 

Ɋаɛɨɬаɹ ɧаɞ аɤɬɭаɥɶɧɵɦɢ ɩɪɨɛɥɟɦаɦɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɥɟɬа, Мɨɧɠ 
ɭɝɥɭɛɢɥɫɹ ɜ ɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜаɧɢɹ, ɡаɧɹɥɫɹ ɢɡɭɱɟɧɢɟɦ ɪаɡɥɢɱɧɵɯ 
ɝаɡɨɜ, ɜɤɥɸɱаɹ ɢ ɜɨɞɨɪɨɞ. ɇɟɡаɜɢɫɢɦɨ ɨɬ ɍаɬɬа, Каɜɟɧɞɢɲа ɢ Ʌаɜɭаɡɶɟ, 
Мɨɧɠ ɭɫɬаɧɨɜɢɥ ɫɨɫɬаɜ ɜɨɞɵ [18]. Ɉ ɪɟɡɭɥɶɬаɬаɯ ɫɜɨɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬа 
Мɨɧɠ ɧаɩɢɫаɥ ɦɟɦɭаɪ ɢ ɩɨɫɥаɥ ɟɝɨ Ваɧɞɟɪɦɨɧɞɭ, ɤɨɬɨɪɵɣ ɢ ɨɝɥаɫɢɥ 
ɟɝɨ ɜ аɤаɞɟɦɢɢ. Ɉɞɧаɤɨ ɷɬɨɬ ɡаɦɟɱаɬɟɥɶɧɵɣ ɦɟɦɭаɪ, ɤ ɫɨɠаɥɟɧɢɸ, ɩɪɨ-
ɥɟɠаɥ ɛɟɡ ɨɩɭɛɥɢɤɨɜаɧɢɹ ɞɨ 1786 ɝ. 

Вɩɪɨɱɟɦ, ɤаɤ ɦɵ ɩɨɧɢɦаɟɦ, Мɨɧɠа ɷɬɨ ɧɟ ɛɟɫɩɨɤɨɢɥɨ. 
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