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1. ʇʨʦʛʨʘʤʤʘ ʂʋʉʊ ï ʨʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ  

1.1 ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 

ʇʨʦʛʨʘʤʤʘ-ʩʧʨʘʚʦʯʥʠʢ КУСТ ʨʘʟʨʘʙʦʪʘʥʘ ʬʠʨʤʦʡ SCAD Soft ʠ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ SCAD 

Office. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SCAD, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ КУСТ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʙʝʟ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʳʭ ʤʦʜʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʳ, ʦʮʝʥʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʪ.ʧ.). 

ɺʩʝ ʨʝʰʘʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ ʟʘʜʘʯʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ; 

¶ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ; 

¶ ʜʨʫʛʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʷʭ; 

¶ ʩʪʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ; 

¶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʜʘʯ ʧʦʥʷʪʥʘ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚ ʢʥʠʛʝ ʧʨʠʚʦʜʠʪʩʷ ʣʠʰʴ ʢʨʘʪʢʘʷ ʠʭ ʬʦʨʤʫʣʠʨʦʚʢʘ, ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʭ ʨʝʰʝʥʠʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠ ʁ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ. 
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ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 

 

ʈʠʩ. 1.1-1. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ КУСТ 

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ КУСТ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʜʝʨʝʚʦ ʟʘʜʘʯ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʚʠʜʘ ʨʘʩʯʝʪʘ; 

¶ ʦʢʥʘ ʚʚʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ; 

¶ ʧʦʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʠ ʚʳʟʦʚʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 
(ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ, ʚʳʟʦʚ ʩʧʨʘʚʢʠ ʠ ʪ. ʜ.) 

Дерево задач 

ɼʝʨʝʚʦ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʦ ʧʦ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʩʭʝʤʝ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʛʨʫʧʧʳ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʋʉʊʆʁʏʀɺʆʉʊʔ ʈɸɺʅʆɺɽʉʀʗ ʠʣʠ ʏɸʉʊʆʊʓ ʉʆɹʉʊɺɽʅʅʓʍ 

ʂʆʃɽɹɸʅʀʁ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʉʪʝʨʞʥʠ, 

ʇʣʘʩʪʠʥʳ; ʥʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ð ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ɼʣʷ ʚʳʟʦʚʘ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʝʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

Окна ввода 

ʇʨʠ ʟʘʜʘʥʠʠ ʜʘʥʥʳʭ ʚ ʦʢʥʘʭ ʚʚʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ 

(ʥʘʧʨʠʤʝʨ, 0.214) ʠʣʠ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʚʠʜʝ (ʥʘʧʨʠʤʝʨ, 1.23ʝ5). ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʤʝʞʜʫ 

ʜʨʦʙʥʦʡ ʠ ʮʝʣʦʡ ʯʘʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʟʘʧʷʪʫʶ, ʥʦ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʢʘʟʘʥʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ Windows. ʂʦʥʪʨʦʣʴ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ. 

Функциональные кнопки 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʦʡ: 

Вычислить ð ʘʢʪʠʚʠʟʘʮʠʷ ʦʧʝʨʘʮʠʡ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʘ; 

Отчет ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ; 

Параметры ð ʘʢʪʠʚʠʨʫʝʪ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʥʠʞʝ); 

Справка ð ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ КУСТ; 
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Найти ð ʧʦʠʩʢ ʚ ʜʝʨʝʚʝ ʟʘʜʘʯ ʧʦ ʢʦʥʪʝʢʩʪʫ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʟʘʜʘʯʠ. ʇʦʠʩʢ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Поиск по дереву задач (ʨʠʩ. 1.1-2), ʚ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʩʢʦʤʳʡ ʪʝʢʩʪ ʠ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ Найти. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʩʧʠʩʢʝ Результаты поиска ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʚʩʝʭ ʟʘʜʘʯ, ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʘʜʘʥʥʳʡ ʪʝʢʩʪ. 

 

ʈʠʩ. 1.1-2. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ  

Поиск по дереву задач 

ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʥʫʞʥʫʶ ʟʘʜʘʯʫ ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ Перейти, ʪʦ ʫʧʨʘʚʣʝʥʠʝ ʚ ʜʝʨʝʚʝ ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ 

ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʩʣʝʜʫʝʪ ʟʘʢʨʳʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʠʩʢʘ. 

Выход ð ʢʦʥʝʮ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

Расчет 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʚ ʜʝʨʝʚʝ 

ʟʘʜʘʯʫ, ʟʘʜʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʣʷʭ ʚʚʦʜʘ ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ Вычислить. 
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ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʨʠʥʮʠʧʳ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʦʦʙʨʘʟʠʝ 

ʬʫʥʢʮʠʡ ʜʠʘʣʦʛʘ. ʇʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʫʶ ʪʝʭʥʠʢʫ ʨʘʙʦʪʳ ʩ ʜʠʘʣʦʛʦʚʳʤʠ ʦʢʥʘʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ, çʥʘʞʘʪʠʝè ʢʦʪʦʨʳʭ (ʦʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʢʫʨʩʦʨʘ ʥʘ ʢʥʦʧʢʫ ʠ 
ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ) ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʨʝʞʠʤʦʚ;  

¶ ʤʘʨʢʝʨʳ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠʟ ʥʘʙʦʨʘ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʚʘʨʠʘʥʪʦʚ; 

¶ ʧʦʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ. 
ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʯʠʩʣʘ. ɽʩʣʠ ʚʚʦʜʠʪʩʷ ʥʝʮʝʣʦʝ ʯʠʩʣʦ, ʪʦ ʮʝʣʘʷ ʯʘʩʪʴ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʪʦʯʢʦʡ ʠʣʠ ʜʨʫʛʠʤ ʨʘʟʜʝʣʠʪʝʣʝʤ. ʈʘʟʜʝʣʠʪʝʣʠ ʥʘʟʥʘʯʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. Settings (Установки) | Regional 

Settings (Языки и стандарты) | Number (Числа)). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʚʦʜʘ ʯʠʩʝʣ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʥʘʧʨʠʤʝʨ: 1.56ʝ-7 (ʧʨʠ ʟʘʜʘʥʠʠ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʘ, ʥʦ ʠ ʧʨʦʩʪʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 

0.9*190.8+4.5); 

¶ ʚʳʧʘʜʘʶʱʠʝ ʠ ʨʘʟʚʝʨʥʫʪʳʝ ʩʧʠʩʢʠ ʜʣʷ ʚʳʙʦʨʘ ʜʘʥʥʳʭ; 

¶ ʪʘʙʣʠʮʳ ð ʜʣʷ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ;  

¶ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʠʬʨʦʚʢʘ ʛʨʘʬʠʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʢʫʨʩʦʨʦʤ ʘʨʛʫʤʝʥʪʘ ʥʘ 
ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʚʳʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ. 
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ʅʘʩʪʨʦʡʢʠ  

ʕʪʦ ʦʢʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʙʦʪʳ КУСТ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ. ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʟʘʢʣʘʜʢʠ: Единицы измерения, Отчет и 

языки, Визуализация, Каталоги сечений ʠ Общие параметры. 

ʂʘʞʜʦʡ ʠʟ ʟʘʢʣʘʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ. 

ʉʪʨʘʥʠʮʘ Единицы измерения (ʨʠʩ. 1.1-3) ʦʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʚʝʣʠʯʠʥ. ʆʥʘ ʠʤʝʝʪ ʜʚʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʦʡ ʟʘʜʘʶʪʩʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʠʣ, ʤʦʤʝʥʪʦʚ ʠ ʪ. ʜ. ɼʣʷ ʩʦʩʪʘʚʥʳʭ ʝʜʠʥʠʮ (ʪʘʢʠʭ, ʢʘʢ 

ʜʘʚʣʝʥʠʝ) ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ (ʢʥʦʧʢʘ ) ʨʘʟʜʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʱʠʭ (ʥʘʧʨʠʤʝʨ, ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʩʠʣ ʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥ ʜʣʷ 

ʜʘʚʣʝʥʠʷ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʟʘʜʘʥʠʷ ʜʘʥʥʳʭ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʩ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʦʡ 

ʠʣʠ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ.  

ʊʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ) ʥʘʟʥʘʯʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  (ʫʤʝʥʴʰʠʪʴ) ʠ  (ʫʚʝʣʠʯʠʪʴ), ʘ ʫʩʪʘʥʦʚʢʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʯʠʩʣʘ ð 

ʢʥʦʧʢʦʡ . ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʢʥʘʭ ʚʚʦʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʝʜʠʥʠʮʳ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʯʝʥʴ ʤʘʣʦʝ, ʠ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʪʴ ʢʘʢ 0, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʤʝʥʴʰʝ 

ʟʘʜʘʥʥʦʛʦ.  

 

ʈʠʩ. 1.1-3. ʉʪʨʘʥʠʮʘ 

Единицы измерения 

 

ʈʠʩ. 1.1-4. ʉʪʨʘʥʠʮʘ  

Отчет и языки 

ʉʪʨʘʥʠʮʘ Отчет и языки (ʨʠʩ. 1.1-4) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʩʝ ʪʝʢʩʪʳ ʚ ʫʧʨʘʚʣʷʶʱʠʭ ʦʢʥʘʭ ʠ ʦʬʦʨʤʣʝʥ ʦʪʯʝʪ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʦʪʯʝʪʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥ ʨʝʞʠʤ Просмотр/Редактирование ʠʣʠ ʨʝʞʠʤ 

Печать. 

ɺ ʨʝʞʠʤʝ Просмотр/Редактирование ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ Отчет ʚ ʣʶʙʦʤ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪ-

ʨʝʪʴ ʪʝʢʩʪ ʦʪʯʝʪʘ ʥʘ ʵʢʨʘʥʝ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʝʛʦ. ɼʣʷ 

ʵʪʦʛʦ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ ʬʦʨʤʘ-

ʪʦʤ RTF (Rich Text Format) ʬʘʡʣʘ (ʥʘʧʨʠʤʝʨ, WORDPAD 

ʠʣʠ WORD). ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʟʘ ʠʩʧʨʘʚʣʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ 

ʪʝʢʩʪ ʦʪʯʝʪʘ (ʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ), ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʉʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʠʷ ʚ ʬʦʨʤʘʪʝ RTF ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʛʨʘʤʤʘʤʠ MS Word v.7 ʠ WordPad ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ 

MS Word 97 (2000). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ RTF ʚ ʨʝʞʠʤʝ Тип 

отчета. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ RTF, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ OpenOffice, 

ʠʣʠ ʬʦʨʤʘʪʦʚ PDF, DOC, HTML. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Печать ʚ ʛʨʫʧʧʝ Отчет ʚʳʟʳʚʘʝʪ ʧʝʯʘʪʴ ʦʪʯʝʪʘ ʚ ʪʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʥ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʦʛʨʘʤʤʦʡ. 

ɺ ʩʪʨʦʢʝ Колонтитулы ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʘʥʠʮʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʠʤʷ RTF-ʬʘʡʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʙʝʨʫʪʩʷ ʢʦʣʦʥʪʠʪʫʣʳ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʪʨʘʥʠʮ ʦʪʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʠʣʠ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ. 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʪʘʚʣʷʝʤʳʡ ʩ ʧʨʦʛʨʘʤʤʦʡ RTF-ʬʘʡʣ 

ʢʦʣʦʥʪʠʪʫʣʦʚ, ʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʳ MS Word ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʥʦʚʳʡ ʪʝʢʩʪ, ʥʫʞʥʦ ʝʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʶ Tools|Language|Set 
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Language (Сервис|Язык|Выбрать язык) ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʚʥʦʚʴ ʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʷʟʳʢ, 

ʥʘʧʨʠʤʝʨ, çʈʫʩʩʢʠʡè. 

ʆʧʮʠʷ Размер бумаги ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʘʪ ʙʫʤʘʛʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʝʪʩʷ ʦʪʯʝʪ 

(ʨʘʟʤʝʨ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʪʩʪʫʧʳ ʠ ʦʨʠʝʥ-

ʪʘʮʠʶ ʣʠʩʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

Фонт отчета ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʬʦʥʪʘ ʚ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ 

ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʦʚ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚʳʙʨʘʥʥʳʡ ʪʠʧ ʰʨʠʬʪʘ (ʩʪʠʣʴ ʠ 

ʨʘʟʤʝʨ ʥʘʟʥʘʯʘʶʪʩʷ ʧʨʦʛʨʘʤʤʦʡ). 

 

ʈʠʩ. 1.1-5. ʉʪʨʘʥʠʮʘ Визуализация 

ʅʘ ʩʪʨʘʥʠʮʝ Визуализация (ʨʠʩ. 1.1-5) ʠʤʝʶʪʩʷ ʜʚʝ 

ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ Цвета ʠ Шрифты. ɺ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʥʘʭʦʜʠʪʩʷ ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʦʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʪʨʠʙʫʪʳ (ʮʚʝʪ, ʰʨʠʬʪ). 

ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦʟʚʦʣʷʝʪ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʮʚʝʪʘ/ʰʨʠʬʪʘ. 

 

ʈʠʩ. 1.1-6. ʉʪʨʘʥʠʮʘ  

Каталоги сечений 

ʅʘ ʩʪʨʘʥʠʮʝ Каталоги сечений (ʨʠʩ. 1.1-6) 

ʚʳʙʠʨʘʶʪʩʷ ʢʘʪʘʣʦʛʠ ʩʦʨʪʘʤʝʥʪʘ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʝʯʝʥʠʡ. ʂʘʪʘʣʦʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʝʨʝʚʘ (ʢʘʪʘʣʦʛʠ ʠ 

ʩʝʤʝʡʩʪʚʘ). ɺʦʟʣʝ ʢʘʞʜʦʛʦ ʩʝʤʝʡʩʪʚʘ ʠʤʝʝʪʩʷ ʤʘʨʢʝʨ. 

ʉʝʤʝʡʩʪʚʘ, ʫ ʢʦʪʦʨʳʭ ʤʘʨʢʝʨ ʩʥʷʪ, ʥʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ. ʂʘʪʘʣʦʛʠ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 

ʨʘʙʦʪʳ ʧʦʨʷʜʢʝ (ʚ ʵʪʦʤ ʧʦʨʷʜʢʝ ʦʥʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʧʠʩʢʝ ʠʣʠ ʚ ʜʠʘʣʦʛʦʚʳʭ ʦʢʥʘʭ ʜʣʷ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ 

ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ). ʉʤʝʥʘ ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʥʫʞʥʦʛʦ ʢʘʪʘʣʦʛʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʘʚʦʡ 

ʢʥʦʧʢʠ ʤʳʰʠ.   

 

ʈʠʩ. 1.1-7. ʉʪʨʘʥʠʮʘ  

Общие параметры 

ʅʘ ʩʪʨʘʥʠʮʝ Общие параметры (ʨʠʩ. 1.1-7) ʤʦʞʥʦ 
ʚʳʩʪʘʚʠʪʴ ʤʘʨʢʝʨ Скрыть окно, когда минимизировано, 
ʠ ʪʦʛʜʘ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʥʦ ʠʩʯʝʟʥʝʪ ʠʟ 
ʧʘʥʝʣʠ ʟʘʜʘʯ, ʘ ʚ ñtrayò-ʦʙʣʘʩʪʴ ʧʦʧʘʜʝʪ ʠʢʦʥʘ. ʀʟ ñtrayò-
ʦʙʣʘʩʪʠ ʦʢʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, 
ʧʨʘʚʦʡ ï ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʡ ʩʪʨʘʥʠʮʝ ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ 
ʤʘʨʢʝʨ Проверять наличие обновлений программы при 
запуске. ɽʩʣʠ ʤʘʨʢʝʨ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ 
ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴ ʥʘʣʠʯʠʝ ʥʦʚʦʡ ʚʝʨʩʠʠ ʥʘ ʩʘʡʪʝ 
ʢʦʤʧʘʥʠʠ ʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʦʛʦ ʨʝʣʠʟʘ ʚʳʜʘʚʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʱʝʝ ʩʦʦʙʱʝʥʠʝ. 

 

ʈʠʩ. 1.1-8. ʉʪʨʘʥʠʮʘ  

Интерфейс 

ʅʘ ʩʪʨʘʥʠʮʝ Интерфейс (ʨʠʩ. 1.1-8) ʤʦʞʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʤʘʩʰʪʘʙ ʜʣʷ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ. 
ɺʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʵʪʦʡ 

ʩʪʨʘʥʠʮʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʥʘʩʪʨʦʝʢ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʘʙʦʪʝ ʥʘ HiDPI ʤʦʥʠʪʦʨʘʭ. 
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ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚʦ ʚʥʝʰʥʝʤ ʬʘʡʣʝ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ Сохранить, ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʟʘʛʨʫʟʠʪʴ ʵʪʦʪ ʬʘʡʣ (ʢʥʦʧʢʘ Загрузить). 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

 

ʈʠʩ. 1.1-9. ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

Материалы 

ɼʣʷ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ КУСТ, 

ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ. ɿʘʜʘʥʠʝ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʞʠʤʦʚ ʫʥʠʬʠʮʠʨʦʚʘʥʦ. ʕʪʦ 

ʜʝʣʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʩʤ. ʨʠʩ. 1.1-9), 

ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʤʘʪʝʨʠʘʣ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʜʘʥʥʳʝ 

ʙʫʜʫʪ ʚʟʷʪʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʚʳʙʨʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, é). 

ɼʦʙʘʚʠʪʴ, ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Редактор материалов, ʦʧʠʩʘʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʠ. ɽʩʣʠ ʚʳʙʨʘʪʴ ʧʦʩʣʝʜʥʠʡ ʧʫʥʢʪ ʚ 

ʩʧʠʩʢʝ ñɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃò, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʢʥʘʭ ʚʚʦʜʘ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ 

ʜʘʥʥʳʝ ʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʪʨʝʙʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʙʘʟʝ. ɽʩʪʝʩʪʚʝʥʥʦ, 

ʧʝʨʝʜ ʨʘʩʯʝʪʦʤ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʝʜʝʪ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʥʝʣʴʟʷ ʟʘʜʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʙʦʣʴʰʝ 0.5, é). 

ʄʦʤʝʥʪʳ ʠʥʝʨʮʠʠ 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ (ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʝʨʞʥʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ) ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ. ɽʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʧʨʦʢʘʪʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʪʦ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʥʠ ̫ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʝʨʚʠʩʥʘʷ ʬʫʥʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʢʥʦʧʢʦʡ .  

 

ʈʠʩ. 1.1-10. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Выбор 

жесткости 

 

ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʨʠʩ. 1.1-10), ʚ 

ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʦ ʜʝʨʝʚʦ ʩʦ ʩʧʠʩʢʦʤ ʧʨʦʢʘʪʥʳʭ 

ʧʨʦʬʠʣʝʡ. ɺʳʙʨʘʚ ʥʫʞʥʳʡ ʧʨʦʬʠʣʴ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʤʝʥʪʘʭ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʝʡ Y ʠ Z ʚʳʙʨʘʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʴ X 

ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʦʩʠ ʩʪʝʨʞʥʷ). ʅʘʞʘʪʠʝ ʦʜʥʦʡ ʠʟ ʢʥʦʧʦʢ 

Применить, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʟʣʝ Iy ʠ Iz, ʧʨʠʚʦʜʠʪ ʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʝʨʝʥʦʩʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʤʝʥʪʝ 

ʠʥʝʨʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ ʚʚʦʜʘ. 
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1.2 ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʩʦʙʨʘʥʳ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʚʥʦʚʝʩʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʣ/ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʯʝʪʥʦʡ 

ʜʣʠʥʳ ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ). ɼʣʷ ʦʙʦʣʦʯʝʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʚʝʨʭʥʠʝ ʢʨʠʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʪʦ ʝʩʪʴ ʥʘʠʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ, ʜʦ ʢʦʪʦʨʦʡ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʣʳʤ ʚʦʟʤʫʱʝʥʠʷʤ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʘʣʦʤ)). 

ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʚʳʭ ʟʘʢʨʝʧʣʝʥʠʷʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʞʠʤʘʶʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ P.  

 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʥʮʝʚʳʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

 

ɺʳʙʦʨ ʚʠʜʘ ʢʦʥʮʝʚʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʞʠʜʘʝʪʩʷ ʚʳʧʫʯʠʚʘʥʠʝ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʫʪʝʤ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʫʢʘʟʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ).  

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʳ (ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʠʥʳ 

ʢ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʩʪʝʨʞʥʷ) ʠ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʊʠʤʦʰʝʥʢʦ ʉ., ɻʝʨʝ ɼ., ʄʝʭʘʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛðʄʦʩʢʚʘ, ʀʟʜ-ʚʦ çʃʘʥʴè, 

2002 ð 669 ʩʪʨ. 
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ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʥʘ ʫʧʨʫʛʦ ʩʤʝʱʘʶʱʠʭʩʷ ʠ ʫʧʨʫʛʦ 

ʧʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʦʧʦʨʘʭ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʦ ʩʤʝʱʘʶʱʠʭʩʷ ʠ/ʠʣʠ 

ʫʧʨʫʛʦ ʧʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʦʧʦʨʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʚʳʭ ʟʘʢʨʝʧʣʝʥʠʷʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʞʠʤʘʶʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ P. 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʥʮʝʚʳʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

 

ɺʳʙʦʨ ʚʠʜʘ ʢʦʥʮʝʚʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʞʠʜʘʝʪʩʷ ʚʳʧʫʯʠʚʘʥʠʝ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʫʪʝʤ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʳ 

ʥʫʞʥʦ ʟʘʜʘʪʴ ʜʘʥʥʳʝ ʦ ʞʝʩʪʢʦʩʪʠ ʦʧʦʨ. 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʳ (ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʠʥʳ 

ʢ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʩʪʝʨʞʥʷ) ʠ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɻʦʣʴʜʝʥʙʣʘʪ ʀ.ʀ., ʉʠʟʦʚ ɸ.ʄ., ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʨʘʩʯʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʦʣʝʙʘʥʠʷ, ɻʦʩ. ʠʟʜ-ʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, ʄ.-ʃ., 

1952. ð 251 ʩʪʨ. (ʩʤ. ɻʣʘʚʫ 2). 
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ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ 

ʀʟʫʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ 

ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʞʠʤʘʶʱʝʡ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ P. 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʥʩʪʨʫʢʮʠʡ: 

  

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʞʘʪʳʝ ʩʪʝʨʞʥʠ ʩ ʧʨʷʤʳʤʠ 

ʧʦʷʩʘʤʠ 

ʅʝʩʠʤʤʝʪʨʠʯʥʳʝ ʩʞʘʪʳʝ ʩʪʝʨʞʥʠ ʩ ʧʨʷʤʳʤʠ 

ʧʦʷʩʘʤʠ 

  

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʞʘʪʳʝ ʩʪʝʨʞʥʠ ʩ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʧʦʷʩʘʤʠ 
ʂʦʣʦʥʥʘ ʠʟ ʯʝʪʳʨʝʭ ʫʛʦʣʢʦʚ 

 

ʉʧʣʦʰʥʦʡ ʢʦʥʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ 

 

ɺʳʙʦʨ ʚʠʜʘ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʜʘʥʥʳʝ ʦ ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʪʦʣʱʠʥʝ ʩʪʝʨʞʥʷ ʥʘ ʢʨʘʶ ʠ ʚ ʩʝʨʝʜʠʥʝ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. 



ʂ ʋ ʉ ʊ  

16 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɹʣʝʡʭ ʌ., ʋʩʪʦʡʯʠʚʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʄ., ʌʠʟʤʘʪʛʠʟ, 1959 ð 544 ʩʪʨ. (ʩʤ. 

ʩʪʨ. 214-219). 

2. ʊʠʤʦʰʝʥʢʦ ʉ.ʇ., ʋʩʪʦʡʯʠʚʦʩʪʴ ʫʧʨʫʛʠʭ ʩʠʩʪʝʤ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʟʜ-ʚʦ ʪʝʭʥʠʢʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣ-ʨʳ, ʄ., 1955 ð 567 ʩʪʨ. (ʩʤ. ʩʪʨ. 148-151). 
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ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʧʨʷʤʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʦʤ 

ʦʩʥʦʚʘʥʠʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʥʘʛʨʫʟʦʢ: 

 
ʐʘʨʥʠʨʥʦ ʦʧʝʨʪʳʡ ʩʪʝʨʞʝʥʴ ʥʘ ʫʧʨʫʛʦʤ 

ʦʩʥʦʚʘʥʠʠ 

 

ʉʪʝʨʞʝʥʴ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʢʦʥʮʘʤʠ ʥʘ ʫʧʨʫʛʦʤ 

ʦʩʥʦʚʘʥʠʠ 

 
ʐʘʨʥʠʨʥʦ ʦʧʝʨʪʳʡ ʩʪʝʨʞʝʥʴ ʩ ʥʘʛʨʫʟʢʦʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʪʨʝʫʛʦʣʴʥʠʢʫ 

 

ʉʪʝʨʞʝʥʴ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʢʦʥʮʘʤʠ ʩ 

ʥʘʛʨʫʟʢʦʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʪʨʝʫʛʦʣʴʥʠʢʫ 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʥʘʛʨʫʟʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ (ʞʝʩʪʢʦʩʪʠ) ʩʪʝʨʞʥʷ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʫʪʝʤ ʚʳʙʦʨʘ 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ 

ʄɸʊɽʈʀɸʃ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʦʩʪʝʣʠ (ʚʠʥʢʣʝʨʦʚʩʢʦʤ) ʉ1. 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʦʣʴʜʝʥʙʣʘʪ ʀ.ʀ., ʉʠʟʦʚ ɸ.ʄ., ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʨʘʩʯʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʦʣʝʙʘʥʠʷ, ɻʦʩ. ʠʟʜ-ʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, ʄ.-ʃ., 

1952. ð 251 ʩʪʨ. (ʩʤ. ʩʪʨ. 57 Ä 12). 

2. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ɸ. ʋʤʘʥʩʢʦʛʦ) 

— ʄ., ɻʦʩ. ʠʟʜ-ʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, ʄ.-ʃ., 1960. ð 1040 ʩʪʨ. 

(ʩʤ. ʩʪʨ. 779, Ä 16.1.3). 
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ʄʥʦʛʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʠʭ ʦʧʦʨʘʭ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʤʥʦʛʦʧʨʦʣʝʪʥʦʛʦ ʩʪʝʨʞʥʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ 

ʫʧʨʫʛʠʭ ʦʧʦʨʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʞʝʩʪʢʦʩʪʠ) ʩʪʝʨʞʥʷ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ 

ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ), ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʧʨʫʛʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʧʦʨ. 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʊʠʤʦʰʝʥʢʦ ʉ.ʇ., ʋʩʪʦʡʯʠʚʦʩʪʴ ʫʧʨʫʛʠʭ ʩʠʩʪʝʤ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʟʜ-ʚʦ ʪʝʭʥʠʢʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʡ  ʣʠʪʝʨʘʪʫʨʳ, ʄ., 1955 ð 567 ʩʪʨ. (ʩʤ. ʩʪʨ. 113). 
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ʂʨʫʛʦʚʦʝ ʢʦʣʴʮʦ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʨʫʛʦʚʦʝ ʢʦʣʴʮʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʥʝʰʥʝʛʦ (ʧʦʣʷʨʥʦʛʦ) ʜʘʚʣʝʥʠʷ 

ʠʣʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

                                    
ʀʟʫʯʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ 

ʠʣʠ ʠʟ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ. 

ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʠʟʛʠʙʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  

 
ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʟ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʠʟʛʠʙʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʪʝʨʝʩʫʶʱʝʡ ʬʦʨʤʝ ʧʦʪʝʨʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ (ʚ ʧʣʦʩʢʦʩʪʠ/ʠʟ ʧʣʦʩʢʦʩʪʠ), ʪʠʧʝ ʥʘʛʨʫʟʢʠ (ʧʦʣʷʨʥʘʷ/ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ), ʨʘʜʠʫʩʝ 

ʢʦʣʴʮʘ, ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʣʴʮʘ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ 

ʤʘʪʝʨʠʘʣʘ ʢʦʣʴʮʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʧʫʪʝʤ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʳ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʚ ʧʣʦʩʢʦʩʪʠ/ʠʟ ʧʣʦʩʢʦʩʪʠ) ʥʫʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʜʘʚʘʪʴ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ ʢʦʣʴʮʘ ʚ ʝʛʦ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ. 
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ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʢʦʣʴʮʘ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʚʟʷʪ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ r

ʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ɸ.ɸ. ʋʤʘʥʩʢʦʛʦ) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 254, Ä 17.12.2). 
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ʂʨʫʛʦʚʳʝ ʘʨʢʠ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ) 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʨʫʛʦʚʳʭ ʘʨʦʢ ʚ ʠʭ ʧʣʦʩʢʦʩʪʠ. ʈʝʘʣʠʟʦʚʘʥ ʨʘʩʯʝʪ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʙʠʥʘʮʠʡ ʥʘʛʨʫʟʦʢ ʠ ʪʠʧʦʚ ʘʨʦʢ. 

Тип арки  Тип нагрузки 

ɹʝʩʰʘʨʥʠʨʥʘʷ 

 

 

 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ 

 

 

 

ʇʦʣʷʨʥʘʷ 

 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ɼʚʫʭʰʘʨʥʠʨʥʘʷ 

 

 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ 

 

 

ʇʦʣʷʨʥʘʷ 
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Тип арки  Тип нагрузки 

 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʊʨʝʭʰʘʨʥʠʨʥʘʷ 

 

 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ 

ɺʳʙʦʨ ʪʠʧʘ ʘʨʢʠ ʠ ʥʘʛʨʫʟʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ 

ʄɸʊɽʈʀɸʃ), ʨʘʜʠʫʩʝ ʘʨʢʠ, ʫʛʣʝ ʨʘʩʪʚʦʨʘ ʘʨʢʠ, ʘ ʪʘʢʞʝ ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʘʨʢʠ ʚ ʝʝ ʧʣʦʩʢʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 255). 
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ʇʘʨʘʙʦʣʠʯʝʩʢʠʝ ʘʨʢʠ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ) 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʘʨʦʢ (ʚ ʠʭ ʧʣʦʩʢʦʩʪʠ) ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʝʜʷʱʝʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʘʨʦʢ: 

 

 

 

 

 

 

ɹʝʩʰʘʨʥʠʨʥʘʷ ɼʚʫʭʰʘʨʥʠʨʥʘʷ ʊʨʝʭʰʘʨʥʠʨʥʘʷ 

ɼʦʧʫʩʢʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʞʝʩʪʢʦʩʪʠ: 

 

 

 

 

 

 
ɺʳʙʦʨ ʪʠʧʘ ʘʨʢʠ ʠ ʟʘʢʦʥʘ ʠʟʤʝʥʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʟʥʘʯʝʥ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ 

ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ), ʜʣʠʥʝ ʧʨʦʣʝʪʘ ʠ ʩʪʨʝʣʝ ʧʦʜʲʝʤʘ ʘʨʢʠ, ʘ ʪʘʢʞʝ ʤʦʤʝʥʪʝ 

ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʩʝʨʝʜʠʥʝ ʘʨʢʠ (ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚ ʧʣʦʩʢʦʩʪʠ ʘʨʢʠ). 

ɼʣʷ ʪʨʝʭʰʘʨʥʠʨʥʳʭ ʘʨʦʢ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʩʠʤʤʝʪʨʠʯʥʘʷ, ʪʘʢ ʠ ʘʥʪʠʩʠʤ-

ʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪ ʦʙʘ ʩʣʫʯʘʷ ʠ 

ʚʳʯʠʩʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) 

ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 256). 
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ʇʦʣʦʛʠʝ ʜʚʫʭʰʘʨʥʠʨʥʳʝ ʘʨʢʠ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ) 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʧʦʣʦʛʦʡ ʜʚʫʭʰʘʨʥʠʨʥʦʡ ʘʨʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ q ʠʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ P ʚ ʟʘʤʢʝ. 

  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ (ʧʦʩʣʝʜʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ), ʜʣʠʥʝ ʧʨʦʣʝʪʘ ʠ ʩʪʨʝʣʝ ʧʦʜʲʝʤʘ ʘʨʢʠ, ʘ ʪʘʢʞʝ 

ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʘʨʢʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) 

ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 256). 
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ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʣʦʩʢʦʡ ʬʦʨʤʳ ʠʟʛʠʙʘ ʪʦʥʢʦʩʪʝʥʥʳʭ ʙʘʣʦʢ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʣʦʩʢʦʡ ʬʦʨʤʳ ʠʟʛʠʙʘ ʪʦʥʢʦʩʪʝʥʥʳʭ ʙʘʣʦʢ ʩ ʜʚʫʪʘʚʨʦʚʳʤ 

ʩʝʯʝʥʠʝʤ (ʩʠʤʤʝʪʨʠʯʥʳʤ ʠʣʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʠʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʙʘʣʢʠ ʠ ʤʝʩʪʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʙʘʣʢʠ (ʩʠʤʤʝʪʨʠʯʥʘʷ ʠʣʠ 

ʥʝʩʠʤʤʝʪʨʠʯʥʘʷ) ʠ ʪʠʧʝ ʥʘʛʨʫʟʢʠ (ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʠʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ), ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ), ʜʣʠʥʝ 

ʧʨʦʣʝʪʘ ʠ ʨʘʟʤʝʨʘʭ ʩʝʯʝʥʠʷ (ʰʠʨʠʥʘ ʠ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʠ ʧʦʣʦʢ). ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ 

ʩʧʠʩʢʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ (ʚ ʥʠʞʥʝʤ ʧʦʷʩʝ, ʚ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʠʣʠ ʚ ʮʝʥʪʨʝ 

ʪʷʞʝʩʪʠ ʩʝʯʝʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʣʝʡʭ ʌ., ʋʩʪʦʡʯʠʚʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʄ., ʌʠʟʤʘʪʛʠʟ, 1959 ð 544 ʩʪʨ. 

(ʩʤ. ʩʪʨ. 186). 
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ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʧʠʨʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ (ʩʤ. ʪʘʙʣʠʮʫ ʥʠʞʝ). 

      

ɿʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʟʘʢʨʝʧʣʝʥʠʡ: 

ʉʚʦʙʦʜʥʳʡ ʢʨʘʡ 
 

ɿʘʱʝʤʣʝʥʠʝ  

ʆʧʠʨʘʥʠʝ 
 

ɺʳʙʦʨ ʫʩʣʦʚʠʷ ʦʧʠʨʘʥʠʷ ʠ ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʘʭ ʧʣʘʩʪʠʥʳ (ʜʣʠʥʘ, ʰʠʨʠʥʘ ʠ ʪʦʣʱʠʥʘ), 

ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʣʘʩʪʠʥʘ 

(ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, 

ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʥʦʨʤʘʣʴʥʦʛʦ s ʠʣʠ 

ʢʘʩʘʪʝʣʴʥʦʛʦ t ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ). 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺʘʨʚʘʢʘ ʇ.ʄ.) ð ʂʠʝʚ, ñɹʫʜiʚʝʣʴʥʠʢò, 

1971. ð 416 ʩ. (ʩʤ. ʩʪʨ. 411). 
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ʂʨʫʛʣʘʷ ʧʣʘʩʪʠʥʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʢʨʫʛʣʳʭ ʠ ʢʦʣʴʮʝʚʳʭ ʧʣʘʩʪʠʥ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʨʘʜʠʘʣʴʥʦ ʩʞʠʤʘʶʱʠʭ ʩʠʣ. ɼʣʷ ʢʦʣʴʮʝʚʳʭ ʧʣʘʩʪʠʥʦʢ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ ʩʞʘʪʠʷ ʧʦ ʚʥʝʰʥʝʤʫ, ʘ 

ʪʘʢʞʝ ʧʦ ʚʥʝʰʥʝʤʫ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʫʨʘʤ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘʛʨʫʟʦʢ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

Форма пластинки и тип нагружения Граничные условия 

 

ʂʨʫʛʣʘʷ ʧʣʘʩʪʠʥʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʜʠʘʣʴʥʳʭ 

ʩʞʠʤʘʶʱʠʭ ʩʠʣ 

§ ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʢʨʘʝʚ 

§ ɿʘʱʝʤʣʝʥʠʝ ʧʦ ʢʦʥʪʫʨʫ 

 

ʂʦʣʴʮʝʚʘʷ ʧʣʘʩʪʠʥʢʘ, ʩʞʘʪʘʷ ʦʜʠʥʘʢʦʚʳʤʠ 

ʨʘʜʠʘʣʴʥʳʤʠ ʩʠʣʘʤʠ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʠ ʥʘʨʫʞʥʦʤʫ 

ʢʦʥʪʫʨʘʤ 

§ ɿʘʱʝʤʣʝʥʠʝ ʧʦ ʦʙʦʠʤ ʢʨʘʷʤ 

§ ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝʤ ʧʦ ʦʙʦʠʤ 
ʢʨʘʷʤ 

§ ɿʘʱʝʤʣʝʥʠʝ ʧʦ ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʠ 
ʩʚʦʙʦʜʥʦʝ ʩʤʝʱʝʥʠʝ, ʙʝʟ ʧʦʚʦʨʦʪʘ, ʧʦ 

ʚʥʫʪʨʝʥʥʝʤʫ 

§ ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʚʥʝʰʥʝʛʦ ʢʨʘʷ 
ʠ ʩʚʦʙʦʜʥʦʝ ʩʤʝʱʝʥʠʝ ʙʝʟ ʧʦʚʦʨʦʪʘ 

ʚʥʫʪʨʝʥʥʝʛʦ 

 

ʂʦʣʴʮʝʚʘʷ ʧʣʘʩʪʠʥʢʘ, ʩʞʘʪʘʷ ʨʘʜʠʘʣʴʥʳʤʠ 

ʩʠʣʘʤʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʢʦʥʪʫʨʫ 

§ ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʢʨʘʝʚ 

§ ɿʘʱʝʤʣʝʥʠʝ ʧʦ ʢʦʥʪʫʨʫ 
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ɺʳʙʦʨ ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʠ ʚʘʨʠʘʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʧʣʘʩʪʠʥʢʠ (ʢʨʫʛʣʘʷ, ʢʦʣʴʮʝʚʘʷ) ʠ 

ʪʠʧʝ ʥʘʛʨʫʞʝʥʠʷ, ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʨʘʟʤʝʨʘʭ ʧʣʘʩʪʠʥʳ (ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩʳ, 

ʪʦʣʱʠʥʘ), ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ 

ʧʣʘʩʪʠʥʘ (ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, 

ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʦʩʪʴ. ʂʦʣʝʙʘʥʠʷ. ʪ. 3 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹʠʨʛʝʨʘ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ.) ð 

ʄ., ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1968. ð 567 ʩ. (ʩʤ. ʩʪʨ. 110). 

2. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 278). 
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ʂʦʩʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳʭ ʧʣʘʩʪʠʥ, ʠʤʝʶʱʠʭ ʬʦʨʤʫ 

ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠʣʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ (ʩʤ. ʪʘʙʣʠʮʫ ʥʠʞʝ). 

 

 

 

 

 

 

 

 

ɺʳʙʦʨ ʚʠʜʘ ʧʣʘʩʪʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʘʭ ʧʣʘʩʪʠʥʳ, ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ 

ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʣʘʩʪʠʥʘ (ʤʦʜʫʣʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ 

ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ 

ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʥʦʨʤʘʣʴʥʦʛʦ s ʠʣʠ 

ʢʘʩʘʪʝʣʴʥʦʛʦ t ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ). 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʦʩʪʴ. ʂʦʣʝʙʘʥʠʷ. ʪ. 3 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹʠʨʛʝʨʘ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ.) ð 

ʄ., ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1968. ð 567 ʩ. (ʩʤ. ʩʪʨ. 112). 
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ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʘʥʝʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʣʫʯʘʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʘʛʨʫʟʦʢ: 

Тип нагружения Граничные условия 

 
ʉʞʠʤʘʶʱʠʝ ʩʠʣr ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʜʦʣʴ 

ʢʨʦʤʦʢ 

§ ɺʩʝ ʢʨʘʷ ʧʘʥʝʣʠ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳ 

§ ɺʩʝ ʢʨʘʷ ʧʘʥʝʣʠ ʟʘʱʝʤʣʝʥʳ 

 
ʂʘʩʘʪʝʣʴʥʳʝ ʩʠʣr ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʚʩʝʤ 

ʢʨʦʤʢʘʤ 

§ ɺʩʝ ʢʨʘʷ ʧʘʥʝʣʠ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳ 

§ ɺʩʝ ʢʨʘʷ ʧʘʥʝʣʠ ʟʘʱʝʤʣʝʥʳ 

 
ʈʘʚʥʦʤʝʨʥʦʝ ʚʥʝʰʥʝʝ ʜʘʚʣʝʥʠʝ 

§ ɺʩʝ ʢʨʘʷ ʧʘʥʝʣʠ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳ 

ɺʳʙʦʨ ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʘʭ ʧʘʥʝʣʠ (ʨʘʜʠʫʩ, ʪʦʣʱʠʥʘ, ʜʣʠʥʘ ʧʘʥʝʣʠ ʠ 

ʜʣʠʥʘ ʜʫʛʠ), ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ 

ʧʣʘʩʪʠʥʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 279). 
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ʂʦʥʠʯʝʩʢʘʷ ʧʘʥʝʣʴ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʢʦʥʠʯʝʩʢʦʡ ʧʘʥʝʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ (ʢʨʘʷ ʧʘʥʝʣʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʧʘʥʝʣʠ (ʨʘʜʠʫʩ, ʪʦʣʱʠʥʫ 

ʩʪʝʥʢʠ, ʫʛʦʣ ʢʦʥʫʩʥʦʩʪʠ, ʜʣʠʥʫ ʜʫʛʠ ʠ ʜʣʠʥʫ ʧʘʥʝʣʠ). ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ 

ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʘʥʝʣʴ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 281). 
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ʉʬʝʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʧʘʥʝʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

§ ʰʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʢʦʥʪʫʨʫ, ʩʚʦʙʦʜʥʦ ʩʤʝʱʘʶʱʝʤʫʩʷ ʚ ʩʚʦʝʡ ʧʣʦʩʢʦʩʪʠ (ʨʘʩʧʦʨ 

ʦʪʩʫʪʩʪʚʫʝʪ); 

§ ʰʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʢʦʥʪʫʨʫ, ʥʝ ʩʤʝʱʘʶʱʝʤʫʩʷ ʚ ʩʚʦʝʡ ʧʣʦʩʢʦʩʪʠ; 

§ ʢʦʥʪʫʨ ʟʘʱʝʤʣʝʥ, ʥʦ ʨʘʩʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ; 

§ ʢʦʥʪʫʨ ʟʘʱʝʤʣʝʥ ʠ ʥʝ ʩʤʝʱʘʝʪʩʷ. 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʚʳʩʦʪʫ ʧʘʥʝʣʠ, ʝʝ ʨʘʜʠʫʩ ʠ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ 

ʧʘʥʝʣʴ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 281). 
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ʂʨʫʛʦʚʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʢʨʫʛʦʚʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʙʠʥʘʮʠʷʭ ʥʘʛʨʫʞʝʥʠʡ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ: 

Тип нагружения Граничные условия 

 
ʈʘʚʥʦʤʝʨʥʦʝ ʦʩʝʚʦʝ ʩʞʘʪʠʝ 

ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʦʙʝʠʤ ʢʨʦʤʢʘʤ 

 
ɼʝʡʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʦʙʝʠʤ ʢʨʦʤʢʘʤ 

 
ɼʝʡʩʪʚʠʝ ʩʢʨʫʯʠʚʘʶʱʠʭ ʧʘʨ ʧʦ ʪʦʨʮʘʤ 

§ ʢʨʘʷ ʦʙʦʣʦʯʢʠ ʟʘʱʝʤʣʝʥʳ 

§ ʢʨʘʷ ʦʙʦʣʦʯʢʠ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳ 

 
ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʩʝʚʦʛʦ 

ʩʞʘʪʠʷ ʠ ʚʥʝʰʥʝʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦʧʝʨʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʪʦʨʮʘʤ 
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Тип нагружения Граничные условия 

 
ɼʝʡʩʪʚʠʝ ʠʟʛʠʙʘʶʱʠʭ ʧʘʨ, ʣʝʞʘʱʠʭ ʚ 

ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʐʘʨʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʧʦ ʪʦʨʮʘʤ 

 
ʀʟʛʠʙ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʦʡ 

ɿʘʱʝʤʣʝʥʠʝ ʥʘ ʦʜʥʦʤ ʪʦʨʮʝ, ʚʪʦʨʦʡ ʪʦʨʝʮ 

ʩʚʦʙʦʜʝʥ 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʛʨʫʞʝʥʠʷ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʦʙʦʣʦʯʢʠ (ʨʘʜʠʫʩ, ʪʦʣʱʠʥʘ, ʜʣʠʥʘ). ʂʨʦʤʝ ʪʦʛʦ, 

ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʘ ʧʘʥʝʣʴ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʤʦʤʝʥʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 281). 
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ʕʣʣʠʧʪʠʯʝʩʢʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʩ 

ʥʝʙʦʣʴʰʠʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʦʩʝʚʦʛʦ ʩʞʘʪʠʷ ʧʨʠ 

ʰʘʨʥʠʨʥʦʤ ʦʧʠʨʘʥʠʠ ʧʦ ʦʙʝʠʤ ʢʨʦʤʢʘʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʙʦʣʴʰʫʶ ʠ ʤʝʥʴʰʫʶ ʧʦʣʫʦʩʠ ʠ ʪʦʣʱʠʥʫ 

ʦʙʦʣʦʯʢʠ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ 

ʦʙʦʣʦʯʢʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ sʢʨ,ʚ ʠ ʚʝʨʭʥʝʛʦ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ Pʢʨ,ʚ (ʵʪʦ ʝʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ sʢʨ,ʚ ʥʘ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʦʙʦʣʦʯʢʠ). 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 285). 
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ʋʩʝʯʝʥʥʘʷ ʢʦʥʠʯʝʩʢʘʷ ʢʨʫʛʦʚʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʫʩʝʯʝʥʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʢʨʫʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʈʝʘ-

ʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʩʣʫʯʘʷ:  

 

ʈʘʚʥʦʤʝʨʥʦʝ ʧʨʦʜʦʣʴʥʦʝ ʩʞʘʪʠʝ. ɺʥʝʰʥʝʝ ʦʧʠʨʘʥʠʝ ʧʦ ʢʨʦʤʢʘʤ. 

 

ʈʘʚʥʦʤʝʨʥʦʝ ʚʥʝʰʥʝʝ ʜʘʚʣʝʥʠʝ. ʄʝʥʴʰʝʝ ʦʩʥʦʚʘʥʠʝ ʟʘʱʝʤʣʝʥʦ, 

ʙʦʣʴʰʝʝ ð ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʦ. 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʨʘʩʯʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩʳ ʙʦʣʴʰʝʛʦ ʠ ʤʝʥʴʰʝʛʦ ʦʩʥʦʚʘʥʠʡ, ʪʦʣʱʠʥʫ ʠ ʚʳʩʦʪʫ ʦʙʦʣʦʯʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʫʞʥʦ ʚʚʝʩʪʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ 

ʦʙʦʣʦʯʢʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʇʨʦʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʦʩʪʴ. ʂʦʣʝʙʘʥʠʷ. ʪ. 3 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹʠʨʛʝʨʘ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ.) ð 

ʄ., ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1968. ð 567 ʩ. (ʩʤ. ʩʪʨ. 146, 168-173). 
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ʉʬʝʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʠ ʪʦʣʱʠʥʫ ʦʙʦʣʦʯʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʝʪʩʷ 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʦʙʦʣʦʯʢʘ 

(ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, 

ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 287). 
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1.3 ʏʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ɺ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ 

ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ, ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ, ʢʨʫʛʦʚʳʭ 

ʢʦʣʝʮ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʥʳ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʢʨʫʛʣʦʡ ʧʣʠʪ,r ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. 

ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʢʦʤʙʠʥʘʮʠʷʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

    

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʜʣʠʥʫ ʩʪʝʨʞʥʷ, ʚʝʩ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ ʠ 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʨʞʝʥʴ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ 

ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ 

ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʨʘʤʤʘ. 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ çʄʦʤʝʥʪ rʠʥʝʨʮʠʠè. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʨʘʩʯʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʦʣʝʙʘʥʠʷ (ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɻʦʣʴʜʝʥʙʣʘʪʘ ʀ.ʀ.) ð ʄ., ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ  

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, 1952. ð 251 ʩ. (ʩʤ. ʩʪʨ. 104). 

2. R.D. Blevins, Formulas for natural frequency and mode shape, Malabar Florida, Krieger Publishing 

Company, 2001. ð 492 ʩ. (ʩʤ. ʩʪʨ. 106). 
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ʆʜʥʦʧʨʦʣʝʪʥʳʝ ʩʪʝʨʞʥʠ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʫʧʨʫʛʦʤ 

ʦʩʥʦʚʘʥʠʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʢʦʤʙʠʥʘʮʠʷʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

 

 

 

 

 

 

 

 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʜʣʠʥʫ ʩʪʝʨʞʥʷ, ʚʝʩ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, 

ʞʝʩʪʢʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʨʞʝʥʴ (ʧʦʩʣʝʜʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʝʪʩ ̫ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʨʘʤʤʘ. 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʨʘʩʯʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʦʣʝʙʘʥʠʷ (ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɻʦʣʴʜʝʥʙʣʘʪʘ ʀ.ʀ.) ð ʄ., ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ ʣʠʪʝʨʘʪʫʨʳ ʧʦ  

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʘʨʭʠʪʝʢʪʫʨʝ, 1952. ð 251 ʩ. (ʩʤ. ʩʪʨ. 104). 

2. R.D. Blevins, Formulas for natural frequency and mode shape, Malabar Florida, Krieger 

Publishing Company, 2001. ð 492 ʩ. (ʩʤ. ʩʪʨ. 106). 
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ʉʪʝʨʞʥʠ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʢʦʥʩʦʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʝʚ: 

 

ʂʣʠʥʦʦʙʨʘʟʥʘʷ ʢʦʥʩʦʣʴ ð ʚʳʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʚʝʨʰʠʥʳ, ʰʠʨʠʥʘ ʧʦʩʪʦʷʥʥʘ  

 

ʂʦʥʩʦʣʴ ʚ ʚʠʜʝ ʢʨʫʛʦʚʦʛʦ ʢʦʥʫʩʘ 

 

ʇʫʩʪʦʪʝʣʳʡ ʢʦʥʫʩ ʩʦ ʩʪʝʥʢʦʡ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʤʝʥʷʝʪʩʷ ʧʦ 

ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ 

 

ʂʦʥʩʦʣʴ ʚ ʚʠʜʝ ʫʩʝʯʝʥʥʦʛʦ ʢʨʫʛʦʚʦʛʦ ʢʦʥʫʩʘ 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʜʣʠʥʫ ʩʪʝʨʞʥʷ, ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʚ ʟʘʜʝʣʢʝ, ʫʜʝʣʴʥʳʡ ʚʝʩ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʨʞʝʥʴ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ɺ ʩʣʫʯʘʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʥʫʞʥʦ ʟʘʜʘʪʴ 

ʜʠʘʤʝʪʨ ʢʦʥʫʩʘ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʝʪʩ ̫ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʨʘʤʤʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 366). 
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ʂʨʫʛʦʚʳʝ ʢʦʣʴʮʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʢʨʫʛʦʚʳʭ ʢʦʣʝʮ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʦʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʦʩʝʡ ʠʥʝʨʮʠʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʠ ʢʦʣʴʮʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʩʣʫʯʘʷ ð 

ʢʨʫʛʦʚʦʝ ʢʦʣʴʮʦ ʠ ʥʝʧʦʣʥʦʝ ʢʦʣʴʮʦ, ʚ ʢʦʪʦʨʦʤ ʯʘʩʪʴ ʢʦʣʴʮʘ ʩ ʫʛʣʦʤ a ʟʘʱʝʤʣʝʥʘ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ. 

ʀʟʫʯʘʶʪʩʷ ʠʟʛʠʙʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʘ. ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʢʦʣʴʮʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʦʩʝʚʦʡ ʣʠʥʠʠ ʢʦʣʴʮʘ, ʚʝʩ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ, 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʣʴʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʚʥʦʡ ʦʩʠ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʢʦʣʴʮʘ, ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ (ʪʦʣʴʢʦ ʜʣʷ ʥʝʧʦʣʥʦʛʦ ʢʦʣʴʮʘ) ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʦ ʢʦʣʴʮʦ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ 

ʪʦʛʦ, ʥʫʞʥʦ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (ʜʣʷ ʥʝʧʦʣʥʦʛʦ ʢʦʣʴʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʧʝʨʚʘʷ ʯʘʩʪʦʪʘ). 

ɽʩʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʢʘʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ , ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ ñʄʦʤʝʥʪ rʠʥʝʨʮʠʠò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 362). 
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ʉʪʨʫʥʳ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʥʳ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʜʣʠʥʫ ʩʪʨʫʥʳ, ʚʝʩ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʩʪʨʫʥʳ, ʝʝ 

ʥʘʪʷʞʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ. ) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 369). 
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ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʧʣʠʪʳ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʣʠʪ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

      

      

      

      

      

      

ɿʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʟʘʢʨʝʧʣʝʥʠʡ: 

ʉʚʦʙʦʜʥʳʡ ʢʨʘʡ  

ɿʘʱʝʤʣʝʥʠʝ  

ʆʧʠʨʘʥʠʝ  

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʧʣʠʪʳ (ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʪʦʣʱʠʥʫ), ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʣʠʪʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ 
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ʥʫʣʝʚʳʭ ʯʘʩʪʦʪ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ Включать нулевые частоты ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʠʣʠ ʥʝ ʧʦʣʫʯʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠ ʥʫʣʝʚʳʝ ʯʘʩʪʦʪʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 363). 
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ʂʨʫʛʦʚʳʝ ʧʣʠʪʳ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʢʨʫʛʣʳʭ ʧʣʠʪ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʢʨʝʧʣʝʥʠʡ: 

 

ɾʝʩʪʢʦʝ ʟʘʱʝʤʣʝʥʠʝ ʢʨʘʷ 

 

ʐʘʥʠʨʥʦʝ ʦʧʠʨʘʥʠʝ ʩ ʟʘʧʨʝʪʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ 

 

ɾʝʩʪʢʦʝ ʟʘʱʝʤʣʝʥʠʝ ʚ ʮʝʥʪʨʝ ʧʣʠʪʳ 

ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ 

ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʠ ʪʦʣʱʠʥʫ ʧʣʠʪʳ, ʫʜʝʣʴʥʳʡ ʚʝʩ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʣʠʪʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʠ ʢʨʫʛʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚ ʨʘʜ/ʩ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 365). 
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ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʩʦ ʩʚʦʙʦʜʥʳʤ 

ʦʧʠʨʘʥʠʝʤ ʝʝ ʪʦʨʮʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʠ ʪʦʣʱʠʥʫ ʦʙʦʣʦʯʢʠ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ,  

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʦʙʦʣʦʯʢʘ (ʧʦʩʣʝʜʥʠʝ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ 

ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʦʜʷʪʩʷ 

ʚʦʣʥʦʚʳʝ ʯʠʩʣʘ (m1, m2) ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʦʩʪʴ. ʂʦʣʝʙʘʥʠʷ. ʪ. 3 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹʠʨʛʝʨʘ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ.) ð 

ʄ., ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1968. ð 567 ʩ. (ʩʤ. ʩʪʨ. 429). 
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ʂʦʥʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʩʦ ʩʚʦʙʦʜʥʳʤ ʦʧʠʨʘʥʠʝʤ ʝʝ 

ʪʦʨʮʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ, ʚʳʩʦʪʫ ʠ ʪʦʣʱʠʥʫ ʦʙʦʣʦʯʢʠ, ʫʛʦʣ 

ʧʦʣʫʨʘʩʪʚʦʨʘ ʢʦʥʫʩʘ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ,  ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʦʙʦʣʦʯʢʘ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ) ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ɻʮ (ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʚʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʦʜʷʪʩʷ 

ʚʦʣʥʦʚʳʝ ʯʠʩʣʘ (m1, m2) ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʨʦʯʥʦʩʪʴ. ʋʩʪʦʡʯʠʚʦʩʪʴ. ʂʦʣʝʙʘʥʠʷ. ʪ. 3 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹʠʨʛʝʨʘ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ.) ð 

ʄ., ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1968. ð 567 ʩ. (ʩʤ. ʩʪʨ. 457). 
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1.4 ɼʨʫʛʠʝ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʷʭ. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ  

ʦ ʚʥʫʪʨʝʥʥʝʤ ʪʨʝʥʠʠ 

 

ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ, ʚʳʙʨʘʚ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ɽʩʣʠ ʚ ʩʧʠʩʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʙʨʘʪʴ ɼʈʋɻʀɽ ʊʀʇʓ 

ʂʆʅʉʊʈʋʂʎʀʁ, ʪʦ ʤʦʞʥʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʠ, ʥʘʞʘʚ ʢʥʦʧʢʫ Вычислить, 

ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʷ ʦʩʪʘʣʴʥʳʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʜʠʥʘʤʠʢʝ ʩʦʦʨʫʞʝʥʠʡ. ʇʦʜ ʨʝʜ. ɹ.ɻ. ʂʦʨʝʥʝʚʘ, ʀ.ʄ. ʈʘʙʠʥʦʚʠʯʘ. ð ʄ., 

ʉʪʨʦʡʠʟʜʘʪ, 1972. ð 511 ʩ. (ʩʤ. ʨʘʟʜʝʣ 3). 
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1.5 ʉʪʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ 

ɺ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʩʯʝʪʳ ʢʨʫʛʣʳʭ ʧʣʘʩʪʠʥʦʢ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʥʘʛʨʫʟʢʠ ʠ 

ʫʩʣʦʚʠʷʭ ʦʧʠʨʘʥʠʷ; ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʣʘʩʪʠʥʦʢ; ʩʬʝʨʠʯʝʩʢʠʭ ʢʫʧʦʣʦʚ; ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʙʣʘʩʪʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʪʦʯʝʯʥʦʤ ʠʣʠ ʣʠʥʝʡʥʦʤ ʢʦʥʪʘʢʪʝ ʫʧʨʫʛʠʭ ʪʝʣ. 

ʂʨʫʛʣʳʝ ʧʣʘʩʪʠʥʢʠ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʨʫʛʣʳʝ ʧʣʘʩʪʠʥʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʭʝʤʘʭ ʥʘʛʨʫʟʢʠ ʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʠʨʘʥʠʷ. ɺʩʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʨʘʩʯʝʪʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʠʚʝʜʝʥʳ 

ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ. ɺʳʙʦʨ ʨʘʩʯʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. 
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʧʣʘʩʪʠʥʢʠ ʠ ʝʝ ʪʦʣʱʠʥʫ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʫ 

ʥʘʛʨʫʟʢʠ (ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʣʦʞʝʥʠʝ ʥʘʛʨʫʟʢʠ). ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ 

ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʣʘʩʪʠʥʘ (ʧʦʩʣʝʜʥʠʝ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ 

ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

 

ɼʣʷ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ x ʦʪ ʮʝʥʪʨʘ ʧʣʘʩʪʠʥʳ (ʵʪʘ ʚʝʣʠʯʠʥʘ ʪʘʢʞʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʜʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʧʨʦʛʨʘʤʤʘ ʚʳʯʠʩʣʷʝʪ ʧʨʦʛʠʙ, ʫʛʦʣ ʥʘʢʣʦʥʘ, ʧʝʨʝʨʝʟʳʚʘʶʱʫʶ ʩʠʣʫ ʠ 

ʤʦʤʝʥʪʳ (ʨʘʜʠʘʣʴʥʳʡ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʡ). ʂʨʦʤʝ ʪʦʛʦ, ʢʥʦʧʢʘ Графики ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʧʶʨʳ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʣʠʯʠʥ. 
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ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʩ ʵʧʶʨʘʤʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʦʚ ʦʪʤʝʪʠʪʴ ʵʧʶʨr, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʦʪʯʝʪʥʳʡ ʜʦʢʫʤʝʥʪ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺʘʨʚʘʢʘ ʇ.ʄ.) ð ʂʠʝʚ, çɹʫʜiʚʝʣʴʥʠʢè, 

1971. ð 416 ʩ. (ʩʤ. ʩʪʨ. 335). 
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ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦ ʢʨʘʷʤ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʦʨʤʘʣʴʥʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʧʣʘʩʪʠʥʢʠ ʚ ʧʣʘʥʝ ʠ ʝʝ ʪʦʣʱʠʥʫ, ʘ ʪʘʢʞʝ 

ʚʝʣʠʯʠʥʫ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʧʘʥʝʣʴ (ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʳʙʦʨʦʤ 

ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥʳ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ 

ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). 

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ, ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ: 

   

   

   

ɿʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʟʘʢʨʝʧʣʝʥʠʡ: 

ʉʚʦʙʦʜʥʳʡ ʢʨʘʡ  

ɿʘʱʝʤʣʝʥʠʝ  

ʆʧʠʨʘʥʠʝ  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ s ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺʘʨʚʘʢʘ ʇ.ʄ.) ð ʂʠʝʚ, çɹʫʜiʚʝʣʴʥʠʢè, 

1971. ð 416 ʩ. (ʩʤ. ʩʪʨ. 376). 
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ʉʬʝʨʠʯʝʩʢʠʝ ʢʫʧʦʣʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʬʝʨʠʯʝʩʢʠʝ ʢʫʧʦʣʘ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳʝ ʧʦ ʢʦʥʪʫʨʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʥʘʛʨʫʟʦʢ: 

 

ʈʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʨʦʝʢʮʠʶ 

 

ʅʘʛʨʫʟʢʘ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ 

  

 

ʅʘʛʨʫʟʢʘ ʞʠʜʢʦʩʪʴʶ 

 

ʅʘʛʨʫʟʢʘ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʜʘʚʣʝʥʠʷ 

ɺʳʙʦʨ ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʨʘʜʠʫʩ ʢʫʧʦʣʘ ʠ ʚʝʣʠʯʠʥʫ ʥʘʛʨʫʟʢʠ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Вычислить ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʛʨʘʬʠʢʘ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʫʩʠʣʠʡ ʚ ʢʦʣʴʮʝʚʦʤ ʠ ʤʝʨʠʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ 

(N1,N2). ɻʨʘʬʠʢ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʠʬʨʦʚʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ 

ʢʫʨʩʦʨʦʤ ʘʨʛʫʤʝʥʪʘ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʚʳʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʈʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ. ʪ. 2 (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʋʤʘʥʩʢʦʛʦ ɸ.ɸ.) ð ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1973. ð 415 ʩ. (ʩʤ. ʩʪʨ. 95). 
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ʂʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʨʘʟʤʝʨʘ ʠ ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʪʦʯʝʯʥʦʤ ʠʣʠ ʣʠʥʝʡʥʦʤ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʠʟʦʪʨʦʧʥʳʭ ʫʧʨʫʛʠʭ ʪʝʣ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʜʠʫʩʘʭ ʢʨʠʚʠʟʥʳ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʪʝʣ, 

ʤʦʜʫʣʷʭ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʠʘʣʦʚ ʜʚʫʭ ʪʝʣ ʠ ʚʝʣʠʯʠʥʝ ʥʘʛʨʫʟʢʠ. 

ʈʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʢʦʥʪʘʢʪʥʦʡ ʟʘʜʘʯʠ ɻʝʨʮʘ: 

ʉʬʝʨʘ ʥʘ ʩʬʝʨʝ 

 

ʉʬʝʨʘ ʥʘ ʧʣʦʩʢʦʩʪʠ 

 

ʉʬʝʨʘ ʚ ʩʬʝʨʠʯʝʩʢʦʤ ʛʥʝʟʜʝ 
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ʉʬʝʨʘ ʥʘ ʮʠʣʠʥʜʨʝ 

 

ʉʬʝʨʘ ʚ ʢʨʫʛʣʦʤ ʞʝʣʦʙʝ 

 

ʉʬʝʨʘ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʞʝʣʦʙʝ 

 

ʎʠʣʠʥʜʨ ʥʘ ʮʠʣʠʥʜʨʝ 

 

ʎʠʣʠʥʜʨ ʠ ʧʣʦʩʢʦʩʪʴ 

 

ʎʠʣʠʥʜʨ ʚ ʛʥʝʟʜʝ 
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ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʮʠʣʠʥʜʨʳ 

 

ʇʨʦʠʟʚʦʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʇʨʦʠʟʚʦʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ 

ʧʣʦʩʢʦʩʪʠ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1.  W.D. Pilkey Stresses, Strains and Structural Matrices, New-York, John Wiley & Sons Inc. 1994. 
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1.6 ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

ɺ ʨʝʞʠʤʘʭ ʨʘʟʜʝʣʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ: ʢʦʨʥʠ ʧʦʣʠʥʦʤʦʚ, ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʙʨʘʪʥʫʶ ʤʘʪʨʠʮʫ, ʜʝʪʝʨʤʠʥʘʥʪ ʤʘʪʨʠʮʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʧʨʦʩʪʳʭ ʪʝʣ. 

ʂʦʨʥʠ ʧʦʣʠʥʦʤʦʚ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦ ʥʘʭʦʞʜʝʥʠʠ ʚʩʝʭ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʷ 

0

0
=

=ä
n

i

i

i

a x , 

ʩ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ , 0,...,=ia i n . 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʫʞʥʦ ʟʘʜʘʪʴ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʘ ʠ ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʚ ʪʘʙʣʠʮʝ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʧʨʠʚʦʜʷʪʩʷ ʚʩʝ 

(ʚʝʱʝʩʪʚʝʥʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ) ʢʦʨʥʠ ʧʦʣʠʥʦʤʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʄʶʣʣʝʨʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.H. Press, B.P. Flannery, S.A. Teukolsky, W.T. Vetterling, Numerical Recipes in C: The Art of 

Scientific Computing, 2nd ed. Cambridge, England: Cambridge University Press, 1992. (ʩʤ. [1, 

Ä 9.5]). 
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ʄʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʧʨʦʩʪʳʭ ʪʝʣ 

 

ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʚʳʯʠʩʣʷʶʪʩʷ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʪʝʣ ʧʨʦʩʪʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʘ 

ʪʘʢʞʝ ʦʙʲʝʤ ʠ ʧʣʦʱʘʜʴ (ʧʣʦʱʘʜʠ) ʧʦʚʝʨʭʥʦʩʪʠ. ʇʝʨʝʯʝʥʴ ʬʦʨʤ ʧʨʠʚʝʜʝʥ ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʜʝʣʴʥʦʤ ʚʝʩʝ ʤʘʪʝʨʠʘʣʘ (ʧʦʩʣʝʜʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘʥ ʷʚʥʦ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʨʘʥ ʧʫʥʢʪ ɼʈʋɻʆʁ ʄɸʊɽʈʀɸʃ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʳ 

ʟʘʜʘʪʁʩ ̫ʥʝʦʙʭʦʜʠʤʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. ɺʳʙʦʨ ʬʦʨʤʳ ʪʝʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʩʧʠʩʢʝ. 

 

ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ 

 

ʎʠʣʠʥʜʨ 

 

ʇʦʣʳʡ ʮʠʣʠʥʜʨ 

 
 

ʇʨʷʤʦʡ ʫʩʝʯʝʥʥʳʡ ʢʦʥʫʩ 
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ʐʘʨ 

 

ʇʦʣʳʡ ʰʘʨ 

 

ʐʘʨʦʚʦʡ ʩʝʛʤʝʥʪ 

 

ʕʣʣʠʧʩʦʠʜ 
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ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

 

ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʣʦʱʘʜʴ, ʤʦʤʝʥʪʳ ʠ ʨʘʜʠʫ-

ʩʳ ʠʥʝʨʮʠʠ, ʠ ʧʨ.) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 
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ɺʳʙʦʨ ʬʠʛʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʫʞʥʦ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʬʦʨʤʫ, ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ 

(ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʳ) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Вычислить. ɺʳʯʠʩʣʝʥʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.C. Young, R.G. Budynas, Roarkôs formulas for stress and strains, Seventh Edition, 2002, ISBN 

0-07-072542-X, 2001, 832 pp. 

2. ɹʠʨʛʝʨ ʀ.ɸ., ʇʘʥʦʚʢʦ ʗ.ɻ. ʠ ʜʨ., ʇʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʣʝʙʘʥʠʷ, ʪ. 1, ʄ., ʠʟʜ-ʚʦ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, 1988, 831 ʩʪʨ. 
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ɼʝʪʝʨʤʠʥʘʥʪ ʤʘʪʨʠʮ r 

 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʤʘʪʨʠʮʳ ʩ ʧʦʨʷʜʢʦʤ ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 50, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʝʝ ʜʝʪʝʨʤʠʥʘʥʪʘ. ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʥʫʞʥʦ ʟʘʜʘʪʴ ʧʦʨʷʜʦʢ ʤʘʪʨʠʮʳ ʠ ʟʘʧʦʣʥʠʪʴ 

ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʉʧʝʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ ʉʠʤʤʝʪʨʠʯʥʘʷ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʩʣʫʯʘʷ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʤʘʪʨʠʮ ʚʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʤʘʪʨʠʮʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʝʪʝʨʤʠʥʘʥʪ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɻʘʥʪʤʘʭʝʨ ʌ.ʈ., ʊʝʦʨʠʷ ʤʘʪʨʠʮ, ʄ., ʠʟʜ-ʚʦ ʅʘʫʢʘ, 1967, 576 c. 
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ɺʳʯʠʩʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ  

 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʤʘʪʨʠʮʳ ʩ ʧʦʨʷʜʢʦʤ ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 50, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʥʫʞʥʦ ʟʘʜʘʪʴ ʧʦʨʷʜʦʢ 

ʤʘʪʨʠʮʳ ʠ ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʉʧʝʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ ʉʠʤʤʝʪʨʠʯʥʘʷ ʧʦʟʚʦʣʷʝʪ ʜʣʷ 

ʩʣʫʯʘʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʪʨʠʮ ʚʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʤ 

ʪʨʝʫʛʦʣʴʥʠʢʝ ʤʘʪʨʠʮʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɻʘʥʪʤʘʭʝʨ ʌ.ʈ., ʊʝʦʨʠʷ ʤʘʪʨʠʮ, ʄ., ʠʟʜ-ʚʦ ʅʘʫʢʘ, 1967, 576 c. 
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ʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ  

 

ɺ ɻʪʦʤ ʨʝʞʠʤʝ ʨʝʰʘʝʪʩʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ Ax = b ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʤʘʪʨʠʮʳ A (ʩ 

ʧʦʨʷʜʢʦʤ ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 50) ʠ ʚʝʢʪʦʨʘ b. ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʥʫʞʥʦ ʟʘʜʘʪʴ ʧʦʨʷʜʦʢ ʤʘʪʨʠʮʳ ʠ 

ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʉʧʝʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ ʉʠʤʤʝʪʨʠʯʥʘʷ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʩʣʫʯʘʷ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʪʨʠʮ ʚʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʤ ʪʨʝʫʛʦʣʴʥʠʢʝ 

ʤʘʪʨʠʮʳ. ɺʝʢʪʦʨ ʧʨʘʚʳʭ ʯʘʩʪʝʡ b ʟʘʜʘʝʪʩʷ ʚ ʪʘʙʣʠʮʝ ʚ ʩʪʦʣʙʮʝ ʩ ʟʘʛʦʣʦʚʢʦʤ b. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ x, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ ʚ 

ʩʪʦʣʙʮʝ ʩ ʟʘʛʦʣʦʚʢʦʤ x. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʘʥʪʤʘʭʝʨ ʌ.ʈ., ʊʝʦʨʠʷ ʤʘʪʨʠʮ, ʄ., ʠʟʜ-ʚʦ ʅʘʫʢʘ, 1967, 576 c. 
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ʐʘʛ ʞʦʨʜʘʥʦʚʳʭ ʠʩʢʣʶʯʝʥʠʡ  

 

ʐʘʛʦʤ ʞʦʨʜʘʥʦʚʳʭ ʠʩʢʣʶʯʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʯʠʩʣʦ 

ʢʦʪʦʨʳʭ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʠʟʚʝʩʪʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʨʝʰʝʥʠʷ r-ʛʦ ʫʨʘʚʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ  s-ʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ ʠ ʧʦʜʩʪʘʥʦʚʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʜʣʷ xs ʚʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʦʙʨʘʟʫʝʪʩʷ, ʝʝ ʥʦʚʦʝ ʯʠʩʣʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɺ ʢʥʠʛʝ [1] ʦʧʠʩʘʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʥʫʞʥʦ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʤʘʪʨʠʮʳ ʠ ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺʳʙʦʨ ʨʘʟʨʝʰʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʫʢʘʟʘʥʠʝʤ ʤʳʰʢʦʡ ʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ 

ʟʘʜʘʥʠʝʤ ʥʦʤʝʨʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʪʨʦʢʠ ʠ ʨʘʟʨʝʰʘʶʱʝʛʦ ʩʪʦʣʙʮʘ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Вычислить 

ʧʨʠʚʝʜʝʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʰʘʛʘ ʞʦʨʜʘʥʦʚʘ ʠʩʢʣʶʯʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʨʫʛʦʡ 

ʨʘʟʨʝʰʘʶʱʠʡ ʵʣʝʤʝʥʪ ʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʰʘʛ. ʄʘʨʢʝʨ Немедленное выполнение ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʰʘʛʠ ʞʦʨʜʘʥʦʚʳʭ ʠʩʢʣʶʯʝʥʠʡ ʧʨʠ ʢʘʞʜʦʤ ʥʦʚʦʤ ʚʳʙʦʨʝ ʤʳʰʢʦʡ 

ʥʦʚʦʛʦ ʨʘʟʨʝʰʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʝʨʝʣʴʤʫʪʝʨ ɸ.ɺ., ʉʣʠʚʢʝʨ ɺ.ʀ., ʈʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʘʥʘʣʠʟʘ / 4-ʝ ʠʟʜ., ʠʩʧʨʘʚʣʝʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ ð ʄ.: ʉʂɸɼ ʉʦʬʪ, ɸʉɺ, ɼʄʂ ʇʨʝʩʩ, 2011.ð 

709 ʩ. 
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ʇʩʝʚʜʦʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ 

 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʣʷ ʟʘʜʘʥʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʤʘʪʨʠʮʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʩʝʚʜʦʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ 

ʄʫʨʘ-ʇʝʥʨʦʫʟʘ [1]. ʀʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ SVD-ʨʘʟʣʦʞʝʥʠʠ ʤʘʪʨʠʮʳ. 

ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʥʫʞʥʦ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʤʘʪʨʠʮʳ (ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʠ ʯʠʩʣʦ ʩʪʨʦʢ) ʠ ʟʘʧʦʣʥʠʪʴ 

ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ 

1.  Rao, C. R. and Mitra, S. K. Generalized Inverse of Matrices and Its Applications. New York: 

Wiley, 1971. 
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2. ʇʨʦʛʨʘʤʤʘ ʂʦʂʦʥ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʥʘʧʨʷʞʝʥʠʡ  

2.1 ɺʚʝʜʝʥʠʝ 

ʄʥʦʛʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʦʜʝʨʞʘʪ ʥʝʢʦʪʦʨʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

(ʩʠʥʛʫʣʷʨʥʦʩʪʠ), ʥʘʧʨʠʤʝʨ, ʦʪʚʝʨʩʪʠʷ, ʥʘʜʨʝʟʳ, ʠ ʪ.ʧ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʠʤʝʥʥʦ ʥʘ ʛʨʘʥʠʮʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʤʝʩʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

max
s  ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

nom
s . ʆʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

max
s  ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ 

nom
s  ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

t
K , ʪʦ ʝʩʪʴ  

max t nom
=Ks s  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʣʦʩʢʘʷ ʟʘʜʘʯʘ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ, ʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʘʢ ʚʳʯʠʩʣʷʝʪʩʷ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
nom
s  ð ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʵʣʝʤʝʥʪʘ (ʙʝʟ ʚʳʯʝʪʘ 

ʧʣʦʱʘʜʠ ʩʠʥʛʫʣʷʨʥʦʛʦ ʦʙʲʝʢʪʘ (ʦʪʚʝʨʩʪʠʷ)) ʠʣʠ ʩ ʫʯʝʪʦʤ ʵʪʦʡ ʧʣʦʱʘʜʠ ð ʨʘʟʣʠʯʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʙʨʫʪʪʦ (tgK ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ 

ʧʣʦʱʘʜʠ ʥʝʪʪʦ ( tnK ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪʚʝʨʩʪʠʷʭ ʚ ʙʝʩʢʦʥʝʯʥʳʭ ʧʣʘʩʪʠʥʘʭ (ʩʤ. 

ʨʠʩ. 2.1-1), ʪʦ ʧʦʥʷʪʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʙʨʫʪʪʦ/ʥʝʪʪʦ ʪʝʨʷʶʪ 

ʩʤʳʩʣ, ʠ ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 
t

K . 

 
ʈʠʩ. 2.1-1. ʆʪʚʝʨʩʪʠʝ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ʀʟʫʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʦʩʥʦʚʘʥʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʷʭ, ʯʠʩʣʝʥʥʦʤ 

ʘʥʘʣʠʟʝ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʬʦʪʦʫʧʨʫʛʦʩʪʴ). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚ ʢʥʠʛʝ W.D.Pilkey Petersonôs 

Stress Concentration Factors. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ КоКон ʦʩʥʦʚʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʵʪʦʡ 

ʧʫʙʣʠʢʘʮʠʠ. 

ɺ ʧʨʦʛʨʘʤʤʝ КоКон ʨʘʩʩʤʦʪʨʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ (ʢʘʢ ʧʨʘʚʠʣʦ) ʦʜʥʦʡ ʥʘʛʨʫʟʢʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʜʦʩʪʘʪʦʯʥʦ, ʠʩʧʦʣʴʟʫʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ 

ʦʜʠʥʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʥʦʤʠʥʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ (ʵʪʦ ʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʣʠʥʝʡʥʫʶ ʨʘʙʦʪʫ 

ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʜʥʠʭ 

ʠ ʪʝʭ ʞʝ ʪʦʯʢʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʥʘʛʨʫʞʝʥʠʷ). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʛʨʘʤʤʝ КоКон ʨʝʘʣʠʟʦʚʘʥʳ ʨʝʞʠʤʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

ʚʳʯʠʩʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʭ ʚʠʜʦʚ: 

KI ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ ʪʨʝʱʠʥ I ʚʠʜʘ (ʪʨʝʱʠʥʳ ʦʪʨʳʚʘ ʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʦʪʨʳʚʘ); 

KII, ð ʜʣʷ ʪʨʝʱʠʥ II ʚʠʜʘ (ʪʨʝʱʠʥʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ); 

KIII ð ʜʣʷ ʪʨʝʱʠʥ III ʚʠʜʘ (ʪʨʝʱʠʥʳ ʧʨʦʜʦʣʴʥʦʛʦ ʠʣʠ ʘʥʪʠʧʣʦʩʢʦʛʦ ʩʜʚʠʛʘ). 
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ʈʠʩ 2.1-2. ʊʨʠ ʚʠʜʘ ʪʨʝʱʠʥ: 

I ï ʪʨʝʱʠʥʳ ʥʦʨʤʘʣʴʥʦʛʦ ʦʪʨʳʚʘ, II ï ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ, III ï ʧʨʦʜʦʣʴʥʦʛʦ ʩʜʚʠʛʘ 

2.2 ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 

  

ʈʠʩ. 2.2-1. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ КоКон 

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ КоКон ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʜʝʨʝʚʦ ʟʘʜʘʯ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʚʠʜʘ ʨʘʩʯʝʪʘ; 

¶ ʦʢʥʘ ʚʚʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ; 

¶ ʧʦʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ, ʚ ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʠ ʚʳʟʦʚʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ 

ʫʧʨʘʚʣʝʥʠʷ. 

Дерево задач 

ɼʝʨʝʚʦ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʦ ʧʦ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʩʭʝʤʝ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʬʦʨʤʳ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʇɸɿʓ ʀ ʅɸɼʈɽɿʓ ʠʣʠ ʆʊɺɽʈʉʊʀʗ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʷʪʩʷ 

ʇʦʣʝ ʚʚʦʜʘ 

ʇʦʣʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ 
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ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʨʫʧʧ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʩʢʨʫʛʣʝʥʠʷ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʩʪʝʨʞʥʝʡ, ʥʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ð 

ʪʠʧ ʥʘʛʨʫʟʢʠ. ɼʣʷ ʚʳʟʦʚʘ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʠ 

ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

Окна ввода 

ʇʨʠ ʟʘʜʘʥʠʠ ʜʘʥʥʳʭ ʚ ʦʢʥʘʭ ʚʚʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ 

(ʥʘʧʨʠʤʝʨ, 0.214) ʠʣʠ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʚʠʜʝ (ʥʘʧʨʠʤʝʨ, 1.23ʝ5). ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʤʝʞʜʫ 

ʜʨʦʙʥʦʡ ʠ ʮʝʣʦʡ ʯʘʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʟʘʧʷʪʫʶ, ʥʦ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʢʘʟʘʥʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ Windows. ʂʦʥʪʨʦʣʴ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ. 

Функциональные кнопки 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʦʡ: 

Вычислить ð ʘʢʪʠʚʠʟʘʮʠʷ ʦʧʝʨʘʮʠʡ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʘ; 

Отчет ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ; 

Параметры ð ʘʢʪʠʚʠʨʫʝʪ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʥʠʞʝ); 

Справка ð ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ КоКон; 

 

ʈʠʩ. 2.2-2. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ  

Поиск по дереву задач 

Найти ð ʧʦʠʩʢ ʚ ʜʝʨʝʚʝ ʟʘʜʘʯ ʧʦ ʢʦʥʪʝʢʩʪʫ ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʟʘʜʘʯʠ. ʇʦʠʩʢ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ Поиск по дереву задач (ʨʠʩ. 2.2-2), ʚ ʢʦʪʦʨʦʤ 

ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʠʩʢʦʤʳʡ ʪʝʢʩʪ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Найти. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʩʧʠʩʢʝ Результаты поиска ʧʦʷʚʣʷʝʪʩʷ 

ʧʝʨʝʯʝʥʴ ʚʩʝʭ ʟʘʜʘʯ, ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʟʘʜʘʥʥʳʡ ʪʝʢʩʪ. ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʥʫʞʥʫʶ 

ʟʘʜʘʯʫ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Перейти, ʪʦ ʫʧʨʘʚʣʝʥʠʝ ʚ ʜʝʨʝʚʝ 

ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ 

ʩʣʝʜʫʝʪ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʠʩʢʘ. 

Выход ð ʢʦʥʝʮ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

Расчет 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

è ʚʳʙʨʘʪʴ ʚ ʜʝʨʝʚʝ ʟʘʜʘʯʫ; 

è ʟʘʜʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʣʷʭ ʚʚʦʜʘ; 

è ʥʘʞʘʪʴ ʢʥʦʧʢʫ Вычислить. 

2.3 ʅʘʩʪʨʦʡʢʠ 

ʕʪʦ ʦʢʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʙʦʪʳ КоКон. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ. ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʟʘʢʣʘʜʢʠ: Единицы измерения, Отчет и 

языки, Визуализация ʠ Общие параметры. 

ʂʘʞʜʦʡ ʠʟ ʟʘʢʣʘʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ. 

 

ʈʠʩ. 2.3-1. ʉʪʨʘʥʠʮʘ 

Единицы измерения 

ʉʪʨʘʥʠʮʘ Единицы измерения (ʨʠʩ. 2.3-1) 

ʦʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ. 

ʆʥʘ ʠʤʝʝʪ ʜʚʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʦʡ ʟʘʜʘʶʪʩʷ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʠʣ, ʤʦʤʝʥʪʦʚ ʠ ʪ.ʜ.  

ɼʣʷ ʩʦʩʪʘʚʥʳʭ ʝʜʠʥʠʮ (ʪʘʢʠʭ, ʢʘʢ ʜʘʚʣʝʥʠʝ) 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ (ʢʥʦʧʢʘ ) ʨʘʟʜʝʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʥʘʧʨʠʤʝʨ, 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʩʠʣ ʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ 

ʚʝʣʠʯʠʥ ʜʣʷ ʜʘʚʣʝʥʠʷ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʟʘʜʘʥʠʷ 

ʜʘʥʥʳʭ. 
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ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ. ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʩ 

ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʦʡ ʠʣʠ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

ʊʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ) ʥʘʟʥʘʯʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  (ʫʤʝʥʴʰʠʪʴ) ʠ  (ʫʚʝʣʠʯʠʪʴ), ʘ ʫʩʪʘʥʦʚʢʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʯʠʩʣʘ ð 

ʢʥʦʧʢʦʡ  . ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʩʪʚʫʶʱʠʭ ʦʢʥʘʭ ʚʚʦʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʝʜʠʥʠʮʳ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʯʝʥʴ ʤʘʣʦʝ, ʠ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʪʴ ʢʘʢ 0, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ. 

 

ʈʠʩ. 2.3-2. ʉʪʨʘʥʠʮʘ  

Отчет и языки 

ʉʪʨʘʥʠʮʘ Отчет и языки (ʨʠʩ. 2.3-2) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚʩʝ ʪʝʢʩʪʳ ʚ ʫʧʨʘʚʣʷʶʱʠʭ ʦʢʥʘʭ, ʠ ʦʬʦʨʤʣʝʥ ʦʪʯʝʪ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʦʪʯʝʪʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥ ʨʝʞʠʤ Просмотр/Редактирование ʠʣʠ ʨʝʞʠʤ 

Печать. 

ɺ ʨʝʞʠʤʝ Просмотр/Редактирование ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ Отчет ʚ ʣʶʙʦʤ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪ-

ʨʝʪʴ ʪʝʢʩʪ ʦʪʯʝʪʘ ʥʘ ʵʢʨʘʥʝ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʝʛʦ. ɼʣʷ 

ʵʪʦʛʦ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ ʬʦʨʤʘ-

ʪʦʤ RTF (Rich Text Format) ʬʘʡʣʘ (ʥʘʧʨʠʤʝʨ, WORDPAD 

ʠʣʠ WORD). ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʟʘ ʠʩʧʨʘʚʣʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ 

ʚ ʪʝʢʩʪ ʦʪʯʝʪʘ (ʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ), ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʚ ʬʦʨʤʘʪʝ RTF ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʘʤʠ MS Word 

v.7 ʠ WordPad ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ MS Word 97 (2000). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ RTF ʚ ʨʝʞʠʤʝ Тип отчета. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ RTF, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ OpenOffice, ʠʣʠ ʬʦʨʤʘʪʦʚ PDF, DOC, HTML. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Печать ʚ ʛʨʫʧʧʝ Отчет ʚʳʟʳʚʘʝʪ ʧʝʯʘʪʴ ʦʪʯʝʪʘ ʚ ʪʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʥ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʦʛʨʘʤʤʦʡ. 

ɺ ʩʪʨʦʢʝ Колонтитулы ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʘʥʠʮʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʠʤʷ RTF-ʬʘʡʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʙʝʨʫʪʩʷ ʢʦʣʦʥʪʠʪʫʣʳ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʪʨʘʥʠʮ ʦʪʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʠʣʠ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ. 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʪʘʚʣʷʝʤʳʡ ʩ ʧʨʦʛʨʘʤʤʦʡ RTF-ʬʘʡʣ 

ʢʦʣʦʥʪʠʪʫʣʦʚ, ʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʳ MS Word ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʥʦʚʳʡ ʪʝʢʩʪ, ʥʫʞʥʦ ʝʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʶ Tools|Language|Set 

Language (Сервис|Язык|Выбрать язык) ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʚʥʦʚʴ ʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʷʟʳʢ, 

ʥʘʧʨʠʤʝʨ, çʈʫʩʩʢʠʡè. 

ʆʧʮʠʷ Размер бумаги ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʘʪ ʙʫʤʘʛʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʝʪʩʷ ʦʪʯʝʪ 

(ʨʘʟʤʝʨ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ). 

 

ʈʠʩ. 2.3-3. ʉʪʨʘʥʠʮʘ Визуализация 

ʅʘ ʩʪʨʘʥʠʮʝ Визуализация (ʨʠʩ. 2.3-3) ʠʤʝʝʪʩʷ 

ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ Шрифты. ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ 

ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʢʥʦ Windows ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ. 
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ʈʠʩ. 2.3-4. ʉʪʨʘʥʠʮʘ  

Общие параметры 

ʅʘ ʩʪʨʘʥʠʮʝ Общие параметры (рʠʩ. 2.3-4) ʤʦʞʥʦ 

ʚʳʩʪʘʚʠʪʴ ʤʘʨʢʝʨ Скрыть окно, когда минимизировано, 

ʠ ʪʦʛʜʘ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʥʦ ʠʩʯʝʟʥʝʪ ʠʟ 

ʧʘʥʝʣʠ ʟʘʜʘʯ, ʘ ʚ ñtrayò-ʦʙʣʘʩʪʴ ʧʦʧʘʜʝʪ ʠʢʦʥʘ. ʀʟ ñtrayò-

ʦʙʣʘʩʪʠ ʦʢʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, 

ʧʨʘʚʦʡ ï ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʡ ʩʪʨʘʥʠʮʝ ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ 

ʤʘʨʢʝʨ Проверять наличие обновлений программы при 

запуске. ɽʩʣʠ ʤʘʨʢʝʨ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ 

ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴ ʥʘʣʠʯʠʝ ʥʦʚʦʡ ʚʝʨʩʠʠ ʥʘ ʩʘʡʪʝ 

ʢʦʤʧʘʥʠʠ ʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʦʛʦ ʨʝʣʠʟʘ ʚʳʜʘʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʱʝʝ ʩʦʦʙʱʝʥʠʝ. 

 

ʈʠʩ. 2.3-5. ʉʪʨʘʥʠʮʘ  

Интерфейс 

ʅʘ ʩʪʨʘʥʠʮʝ Интерфейс (ʨʠʩ. 2.3-5) ʤʦʞʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʤʘʩʰʪʘʙ ʜʣʷ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ. 
ɺʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʵʪʦʡ 

ʩʪʨʘʥʠʮʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʥʘʩʪʨʦʝʢ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʘʙʦʪʝ ʥʘ HiDPI ʤʦʥʠʪʦʨʘʭ. 
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2.4 ɺʳʨʝʟʳ ʠ ʚʳʪʦʯʢʠ 

ʕʣʣʠʧʪʠʯʝʩʢʠʡ ʠʣʠ U-ʦʙʨʘʟʥʳʡ ʚʳʨʝʟ ʚ ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʡ ʧʣʘʩʪʠʥʝ 

ʇʦʧʝʨʝʯʥʘʷ ʥʘʛʨʫʟʢʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

 

0 / 7t r¢ ¢ 

 

tn max nom
/=K s s  

2

nom
6 /M hs =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.37, p. 118 Ä 2.7.1, p. 72). 

2. S. Shioya, On the Transverse Flexure of a Semi-Infinite Plate with an Elliptic Notch, Ingenieur-

Archiv, 1960, 29, p. 93. 

ʆʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

 

0 / 361t r¢ ¢  

 

tg max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.2 p. 82 Ä 2.3.1, p. 62). 

2. M. Seika, Stresses in a Semi-Infinite Plate Containing a U-Type Notch Under Uniform Tension, 

Ingenieur-Archiv., 1960, 27, p. 20. 

3. L. Bowie, Analysis of Edge Notches in a Semi-Infinite Region, J. Math and Phys, 45, 356-366.  

4. F.I. Barrata, D.M. Neal, Stress Concentration Factors in U-Shaped and Semi-Elliptical Shaped 

Edge Notches, Strain Anal., 1970, 5, p. 121. 
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ʇʨʦʪʠʚʦʩʪʦʷʱʠʝ U-ʦʙʨʘʟʥʳʝ ʚʳʨʝʟʳ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 50¢ ¢t r  

0 2 / 1t H¢ ¢ 

 

tn max nom
/K s s=  

2

nom
6 /M hds =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.25 p. 105 Ä 2.6.3 p. 70). 

2. M. Frocht, Factors of Stress Concentration Photoelasticity Determined, Trans. ASME, Applied 

Mechanics Section, 1935, 57, p. A-67. 

3. M. Isida, On the Tension of the Strip with Semi-Circular Notches, Trans. Japan Soc. Mech.Eng., 

1953, 19, p. 5. 

4. Chi-Bing Ling, On Stress Concentration at Semicircular Notch, Trans. ASME, Applied 

Mechanics Section, 1967, 89, p. 522. 

ʇʦʧʝʨʝʯʥʳʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 5¢ ¢t r  

0 2 / 1t H¢ ¢ 

/ 1>>t h  

 

tn max nom
/K s s=  

2

nom
6 /M dhs =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.39 p. 120 Ä 2.7.2). 

2. S. Shioya, On the Transverse Flexure of a Semi-Infinite Plate with an Elliptic Notch, Ingenieur-

Archiv, 1960, 29, p. 93. 

3. H. Lee, The Influence of Hyperbolic Notches on the Transverse Flexure of Elastic Plates, Trans. 

ASME, Applied Mechanics Section, 1940, 62, p. A-53 

4. H. Neuber, Theory of Notch Stresses: principles for exact calculation of strength with reference to 

structural form and material, 2nd ed., Berlin, Springer-Verlag, 1958. 
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ʆʜʥʦʩʪʦʨʦʥʥʠʡ U-ʦʙʨʘʟʥʳʡ ʚʳʨʝʟ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.5 / 20¢ ¢t r  

 

0 / 1t H¢ ¢ 

 

tn max nom
/K s s=  

nom
/P hds =  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.9 p. 89 Ä 2.3.6 p. 65). 

2. G. Cole, A. F. Brown, Photoelastic Determination of Stress Concentration Factors Caused by a 

Single U-Notch on One Side of a Plate in Tension, Royal Aero. Soc., 1958, 62, p. 597. 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.5 / 20¢ ¢t r  

0 / 1t H¢ ¢ 

 

tn max nom
/K s s=  

2

nom
6 /M hds =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.30a p. 110 Ä 2.6.5 p.70). 

2. M. Leven, M. M. Frocht, Stress Concentration Factors for a Single Notch in a Flat Plate in Pure 

and Central Bending, Proc. SESA, 1953, 11, No. 2, p. 179. 
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ɹʝʩʢʦʥʝʯʥʳʡ ʨʷʜ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʦʣʫʢʨʫʛʣʳʭ ʚʳʨʝʟʦʚ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ 

ʰʠʨʠʥʳ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 0.4a H¢ ¢  

0 / 1a b¢ ¢ 

 

tn max nom
/K s s=  

nom
/P hds =  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.12 p. 92 Ä 2.3.8 p. 66). 

2. A. Atsumi, Stress Concentration in a Strip under Tension and Containing an Infinite Row of 

Semicircular Notches, Q. J. Mech. & Appl. Math., 1958, 11, Part 4, p. 478. 

 

 

ʆʜʥʦʩʪʦʨʦʥʥʠʡ V-ʦʙʨʘʟʥʳʡ ʚʳʨʝʟ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.5 / 4¢ ¢t r  

0 / 1t H¢ ¢ 
0

0 150a¢ ¢  

 

tn max nom
/K s s=  

2

nom
6 /M hds =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.28 p. 108 Ä 2.6.4 p. 70). 

2. M. Leven, M. M. Frocht, Stress Concentration Factors for a Single Notch in a Flat Plate in Pure 

and Central Bending, Proc. SESA, 1953, 11, No. 2, p. 179. 
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U-ʦʙʨʘʟʥʘʷ ʚʳʪʦʯʢʘ ʥʘ ʢʨʫʛʣʦʤ ʚʘʣʫ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.3 / 1r d¢ ¢ 

1.005 / 1.1D d¢ ¢  

 

tn max nom
/K s s=  

2

nom
4 /P ds p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.21 p. 101 Ä 2.5.2 p. 69). 

2. H. Neuber, Theory of Notch Stresses: principles for exact calculation of strength with reference to 

structural form and material, 2nd ed., Berlin, Springer-Verlag, 1958. 

ʀʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 50¢ ¢t r  

0 2 / 1t D¢ ¢ 

 

tn max nom
/K s s=  

3

nom
32 /M ds p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.41 p. 122 Ä 2.8.2 p. 72). 

ʂʨʫʯʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 50¢ ¢t r  

0 2 / 1t D¢ ¢ 

 

max nom
/=

tn
K t t  

3

nom
16 /T dt p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.47 p. 128 Ä 2.9.3 p. 74). 

2. R. Rushton, Stress Concentrations Arising in the Torsion of Grooved Shafts, J. Mech. Sci., 1967, 

9, p. 697. 
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V-ʦʙʨʘʟʥʘʷ ʚʳʪʦʯʢʘ ʥʘ ʢʨʫʛʣʦʤ ʚʘʣʫ 

ʂʨʫʯʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 50¢ ¢t r  

0 2 / 1t D¢ ¢ 
0

0 125a¢ ¢  

01.0/ ¢dr , ʝʩʣʠ 12590 ¢¢a  

tn max nom
/K t t=  

3

nom
16 /T dt p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 2.51 p. 132 Ä 2.9.4 p. 76). 

2. R. Rushton, Stress Concentrations Arising in the Torsion of Grooved Shafts, J. Mech. Sci., 1967, 

9, p. 697. 
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2.5 ɻʘʣʪʝʣʠ 

ʉʪʫʧʝʥʯʘʪʳʡ ʧʣʦʩʢʠʡ ʩʪʝʨʞʝʥʴ ʩ ʛʘʣʪʝʣʷʤʠ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 20¢ ¢t r  

0 2 / 1t H¢ ¢ 

/ 5.5 1.89( / 0.15)L H r d² - -  

 

t max nom
/K s s=  

nom
/P hds =  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 3.2a p. 151 Ä 3.3.2 p. 138). 

2. K. Kumagai, H. Shimada, The Stress Concentration Produced by a Projection under Tensile 

Load, Bull. Japan Soc. Mech. Eng., 1968, 11, p. 739. 

 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 20¢ ¢t r  

0 2 / 1t H¢ ¢ 

/ 2.0 2.05( / 0.025)L H r d² - -  

 

t max nom
/K s s=  

2

nom
6 /M hds =

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 3.8a, p. 160 Ä 3.4.2 p. 143). 

2. M. Leven, J. B. Hartman, Factors of Stress Concentration for Flat Bars with Centrally Enlarged 

Section, Proc. SESA, 1951, 19, No. 1, p. 53. 
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ɺʘʣ ʩ ʢʦʣʴʮʝʚʦʡ ʛʘʣʪʝʣʴʶ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 20¢ ¢t r  

0 2 / 1t D¢ ¢ 

 

t max nom
/K s s=  

2

nom
4 /P ds p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 3.4 p. 156 Ä 3.3.5 p. 142). 

ʀʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.1 / 20¢ ¢t r  

0 2 / 1t D¢ ¢ 

 

t max nom
/K s s=  

3

nom
32 /M ds p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 3.10 p. 164 Ä 3.4.4 p. 143). 

2. M. Leven, J.B. Hartman, Factors of Stress Concentration for Flat Bars with Centrally Enlarged 

Section, Proc. SESA, 1951, 19, No. 1, p. 53. 

3. H. Wilson, D.J. White, Stress Concentration Factors for Shoulder Fillets and Grooves in Plates, 

Strain Anal., 1973, 18, p. 43-51. 

ʂʨʫʯʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 4¢ ¢t r  

0 2 / 1t D¢ ¢ 

 

t max nom
/K t t=  

3

nom
16 /T dt p=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 3.12, p. 166 Ä 3.5.1 p. 144). 

2. J. Matthews, C.J. Hooke, Solution of Axisymmetric Torsion Problems by Point Matching, Strain 

Anal., 1971, 6, p. 124. 
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2.6 ʂʨʫʛʣʳʝ ʦʪʚʝʨʩʪʠʷ 

ʆʜʠʥʦʯʥʦʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ɼʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

2 1
1 / 1s s- ¢ ¢ 

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Ä 4.3.2 p. 184). 

 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 7d h¢ ¢ 

 

t max
/K s s=  

2
6 /M hs=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.82 p. 358 Ä 4.6.4 p. 240). 

ʉʬʝʨʠʯʝʩʢʠʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

t max
/K s s=  

2
6 /M hs=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.82 p. 358 Ä 4.6.4 p. 240). 
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ʇʨʦʩʪʦʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 7d h¢ ¢ 

 

t max
/K s s=  

2
6 /M hs=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.82 p. 358 Ä 4.6.4 p. 240). 

ʂʨʫʯʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 7d h¢ ¢ 

 

t max
/K s s=  

2
6 /M hs=  

0.3=n  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.97 p. 374 Ä4.7.6 p. 244). 

2. E. Reissner, The Effect of Transverse Shear Deformation on the Bending of Elastic Plates, Trans. 

ASME, Appl. Mech. Section, 1945, 67, p. A69-A77. 

ʆʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Ä 4.3.1 p. 180). 
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ʎʝʥʪʨʘʣʴʥʦʝ ʦʜʠʥʦʯʥʦʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʆʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d H¢ ¢ 

 

max A
s s=  

tg max
/K s s=  

tn tg
(1 / )K K d H= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.1 p. 256 Ä 4.3.1 p. 180). 

2. C.J. Howland, On the stresses in the neighborhood of a circular hole in a strip under tension, 

Phil. Trans. Roy. Soc. (London) A, 1929-30, 229, 67. 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 0.3d H¢ ¢  

1 / 7d h¢ ¢ 

tg max
/K s s=  

2

16 /M hs=  

tn max nom
/K s s=  

2

nom 1
=6 /(( ) )M H H - d hs  

0.3=n  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.83 p. 359 Ä 4.6.4 p. 240). 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.79 p. 355 Ä 4.6.1 p. 239). 

2. C.J. Howland, A.C. Stevenson, Biharmonic Analysis in a Perforated Strip, Phil. Trans. Royal 

Soc. A, 1933, 232, p. 155. 

3. R.B. Heywood, Designing by Photoelasticity, Chapman and Hall, London, 1952. 
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ʇʨʦʩʪʦʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 0.3d H¢ ¢  

1 / 7d h¢ ¢ 

 

tg max
/K s s=  

2
6 /M hs=  

tn max nom
/K s s=  

2

nom
=6 /(( ) )M H H - d hs  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.83 p. 359 Ä 4.6.4 p. 240). 
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ʕʢʩʮʝʥʪʨʠʯʥʦʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 0.5a c¢ ¢  

0 / 1c e¢ ¢ 

 
2

tg max
/(6 /( ))K M H hs=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.80 p. 356 Ä 4.6.2 p. 240). 

2. M. Isida, On the Bending of an Infinite Strip with an Eccentric Circular Hole, Proc. 2nd Japan 

Congr. Appl. Mech., 1952, p. 57. 
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ɼʚʘ ʦʜʠʥʘʢʦʚʳʭ ʢʨʫʛʣʳʭ ʦʪʚʝʨʩʪʠʷ ʚ ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʘʩʪʠʥʝ 

ɼʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

max

2

1 /

1 ( / )

-
=

-

B

tnB

d l
K

d l

s

s
 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.24 p. 285 Ä 4.3.10-4.3.11 p. 200). 

2. Chi-Bing Ling, On the Stresses in a Plate Containing Two Circular Holes,  Appl. Physics, 1948, 

19, p. 77. 

3. W. Haddon, Stresses in an Infinite Plate with Two Unequal Circular Holes, Q. J. Mech. Appl. 

Math., 1967, 20, pp. 277-291. 

 

 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʦʧʝʨʝʢ ʨʷʜʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

2

max 1 /

1 ( / )

-
=

-
tnB

B d l
K

d l

s

s
 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.22 p. 283 Ä 4.3.10-4.3.11 p. 200). 

2. Chi-Bing Ling, On the Stresses in a Plate Containing Two Circular Holes,  Appl. Physics, 1948, 

19, p. 77. 

3. W. Haddon, Stresses in an Infinite Plate with Two Unequal Circular Holes, Q. J. Mech. Appl. 

Math., 1967, 20, pp. 277-291. 
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ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ ʨʷʜʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

tg max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.21 p. 282 Ä 4.3.10 p. 200). 

2. Chi-Bing Ling, On the Stresses in a Plate Containing Two Circular Holes, Appl. Physics, 1948, 

19, p. 77. 

3. A.W. Haddon, Stresses in an Infinite Plate with Two Unequal Circular Holes, Q. J. Mech. Appl. 

Math., 1967, 20, p. 277-291. 
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ɹʝʩʢʦʥʝʯʥʳʡ ʨʷʜ ʢʨʫʛʣʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ɼʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

tg max
/K s s=  

tn max nom
/K s s=  

nom
/(1 / )d ls s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.34 p. 301 Ä 4.3.12 p. 207). 

2. A. H¿tter, Die Spannungsspitzen in gelochten Blechscheiben und Streifen, Z. angew. Math. 

Mech., 1942, 22, p. 322. 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʦʧʝʨʝʢ ʨʷʜʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

tg max
/K s s=  

tn max nom
/K s s=  

nom
/(1 / )d ls s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.32 p. 299 Ä 4.3.12 p. 207). 

2. J. Schulz, Over den Spannungstoestand in doorborde Platen (On the State of Stress in Perforated 

Plates), Doctoral Thesis, Techn. Hochschule, 1941, Delft (in Dutch). 

3. P. Meijers, Doubly-Periodic Stress Distributions in Perforated Plates, Dissertation, Tech. 

Hochschule Delft, Netherlands, 1967. 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ ʨʷʜʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 1d l¢ ¢ 

 

tn max nom
/K s s=  

nom
/(1 / )d Hs s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.33 p. 300 Ä 4.3.12 p. 207). 
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2. J. Schulz, Over den Spannungstoestand in doorborde Platen (On the State of Stress in Perforated 

Plates), Doctoral Thesis, Techn. Hochschule, 1941, Delft (in Dutch). 

3. P. Meijers, Doubly-Periodic Stress Distributions in Perforated Plates, Dissertation, Tech. 

Hochschule Delft, Netherlands, 1967. 

 

 

ʇʦʧʝʨʝʯʥʦʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʢʨʫʛʣʦʤ ʩʪʝʨʞʥʝ ʠʣʠ ʪʨʫʙʝ 

ʀʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

i
0 / 0.9d D¢ ¢  

0 / 0.4d D¢ ¢  

 

tg max nom
/K s s=  

4 4

nom
32 /[ ( )]= -iMD D ds p  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2
nd

 edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.87 p. 363 Ä 4.6.8 p. 242). 

2. A. Thum, W. Kirmser, ¦berlagerte Wechselbeanspruchungen, ihre Erzeugung und ihr Einfluss 

auf die Dauerbarkeit und Spannungsausbildung quergebohrter Wellen, VDI-Forschungsheft 419, 

1943, 14(b), p. 1. 

3. H.T. Jessop, C. Snell, I.M. Allison, The Stress Concentration Factors in Cylindrical Tubes with 

Transverse Cylindrical Holes, Aeronaut. Q., 1959, 10, p. 326. 

4. ESDU (Engineering Science Data Unit), Stress Concentrations, London, 1965. 

ʂʨʫʯʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

i
0 / 0.8d D¢ ¢  

i
0 / 0.4d d¢ ¢  

 
4 4

tg max i
/16 /[ ( )]K TD D ds p= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.99 p. 376 Ä 4.7.8 p. 245). 

2. A. Thum, W. Kirmser. ¦berlagerte Wechselbeanspruchungen, ihre Erzeugung und ihr Einfluss 

auf die Dauerbarkeit und Spannungsausbildung quergebohrter Wellen, VDI-Forschungsheft 419, 

1943, 14(b), p. 1. 

3. H.T. Jessop, C. Snell, I.M.Allison, The Stress Concentration Factors in Cylindrical Tubes with 

Transverse Cylindrical Holes,  Aeronaut. Q., 1959, 10, p. 326. 

4. ESDU (Engineering Science Data Unit), Stress Concentrations, London, 1965. 



ʂ ʦ ʂ ʦ ʥ  

90 

2.7 ʅʝʢʨʫʛʣʳʝ ʦʪʚʝʨʩʪʠʷ 

ɹʝʩʢʦʥʝʯʥʳʡ ʨʷʜ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʦʧʝʨʝʢ ʨʷʜʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 2 / 0.7a c¢ ¢  

0 / 10a b¢ ¢  

 

tn max nom
/K s s=  

nom
/(1 2 / )a cs s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.56 p. 325 Ä 4.4.4 p. 224). 

2. H. Nisitani, Method of Approximate Calculation for Interference of Notch Effect and its 

Application, Bull. Japan Soc. Mech. Eng., 1968, 11, p. 725. 

3. J. Schulz, Over den Spannungstoestand in doorborde Platen (On the State of Stress in Perforated 

Plates), Doctoral Thesis, Techn. Hochschule, 1941, Delft (in Dutch). 

ʇʨʷʤʦʫʛʦʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩʦ ʩʢʨʫʛʣʝʥʥʳʤʠ ʢʨʘʷʤʠ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʧʣʘʩʪʠʥʝ 

ʈʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.05 /2 0.5r b¢ ¢  

0.2 / 1b a¢ ¢ 

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.62 p. 333 Ä 4.5.3 p. 227). 

2. J. Sobey, Stress Concentration Factors for Rounded Rectangular Holes in Infinite Sheets, ARC 

R&M 1963, 3407, Her Majesties Stationery Office, London. 

3. ESDU (Engineering Science Data Unit), Stress Concentrations, London, 1970. 
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ʇʨʦʨʝʟʴ ʩ ʧʦʣʫʢʨʫʛʣʳʤʠ ʢʦʥʮʘʤʠ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʈʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠ ̫

1.0 / 4.0¢ ¢a r  

0 / 0.49a H¢ ¢  

 

tg max
/K s s=  

tn max nom
/K s s=  

nom
/(1 2 / )a Hs s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.51 p. 320). 

2. http://www.stacieglass.com/scf/symmetric_notch_with_circular_ends.html 

http://www.stacieglass.com/scf/symmetric_notch_with_circular_ends.html
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ʊʨʝʫʛʦʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩʦ ʩʢʨʫʛʣʝʥʥʳʤʠ ʢʨʘʷʤʠ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ʆʜʥʦʨʦʜʥʦʝ ʜʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 0.75r R¢ ¢  

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.65a p. 340 Ä 4.5.6 p. 228). 

2. W.H. Wittrick, Stress Concentrations for Uniformly Reinforced Equilateral Triangular Holes 

with Rounded Corners, 1963, Aeronaut. Q., 14, p. 254. 

ʈʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 0.75r R¢ ¢  

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.65a p. 340 Ä 4.5.6 p. 228). 

2. W.H. Wittrick, Stress Concentrations for Uniformly Reinforced Equilateral Triangular Holes with 

Rounded Corners, 1963, Aeronaut. Q., 14, p. 254. 

ʅʝʦʜʥʦʨʦʜʥʦʝ ʜʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 0.75r R¢ ¢  

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.65a p. 340 Ä 4.5.6 p. 228). 

2. W.H. Wittrick, Stress Concentrations for Uniformly Reinforced Equilateral Triangular Holes with 

Rounded Corners, 1963, Aeronaut. Q., 14, p. 254. 
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ʆʜʠʥʦʯʥʦʝ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ɼʚʫʭʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.25 / 4a b¢ ¢ 

1 2
1 / 1s s- ¢ ¢ 

 

tA A 1
/K s s=  

tB B 1
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.54 p. 323 Ä 4.4.3 p. 215). 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.2 / 5a b¢ ¢ 

2 / 5a h>  

 

t max
/K s s=  

2

1
6 /M hs=

 

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.85 p. 361 Ä 4.6.6 p. 241). 

2. H. Neuber, Theory of Notch Stresses: principles for exact calculation of strength with reference to 

structural form and material, 2nd ed., Berlin, Springer-Verlag, 1958. 

3. H. Nisitani, Method of Approximate Calculation for Interference of Notch Effect and its 

Application, Bull. Japan Soc. Mech. Eng., 1968, 11, p. 725. 

ʇʨʦʩʪʦʡ ʠʟʛʠʙ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0.2 / 5a b¢ ¢ 

2 / 5a h>  

 

t max
/K s s=  

2
6 /M hs=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.85 p. 361 Ä 4.6.6 p. 241). 

2. H. Neuber, Theory of Notch Stresses: principles for exact calculation of strength with reference to 

structural form and material, 2nd ed., Berlin, Springer-Verlag, 1958. 

3. H .Nisitani, Method of Approximate Calculation for Interference of Notch Effect and its 

Application, Bull. Japan Soc. Mech. Eng., 1968, 11, p. 725. 
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ʈʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ ʜʣʠʥʥʦʡ ʦʩʠ ʵʣʣʠʧʩʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

0 / 10a b¢ ¢  

 

t max
/K s s=  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.50 p. 319 Ä 4.4.1 p. 213). 

2. ʂʦʣʦʩʦʚ ɻ.ɺ., ʆʙ ʦʜʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʪʝʦʨʠʠ ʬʫʥʢʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʢ ʧʣʦʩʢʦʡ 

ʟʘʜʘʯʝ ʤʝʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. ɼʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

1909, 187 ʩ. 

3. C.E. Inglis, Stresses in a Plate Due to the Presence of Cracks and Sharp Corners, Trans. Inst. 

Nav. Arch., 1913, Eng., 95, 415. 
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ʆʜʠʥʦʯʥʦʝ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʈʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

1 / 8a b¢ ¢ 

0 2 / 1a H¢ ¢ 

 

max A
s s=  

tn max nom
/K s s=  

nom
/(1 2 / )a Hs s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.51 p. 320 Ä 4.4.1 p. 213). 

2. M. Isida, Form Factors of a Strip with an Elliptic Hole in Tension and Bending, Scientific Papers 

of Faculty of Engrg., Tokushima University, 1953, 4, p. 70. 

3. M. Isida, On the Tension of a Strip with a Central Elliptic Hole, Trans. Japan Soc. Mech. Eng., 

1955, 21, p. 507-523. 

ʀʟʛʠʙ ʚ ʧʣʦʩʢʦʩʪʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

1 / 2a b¢ ¢ 

0.4 2 / 1a H¢ ¢ 

 
3 3

tn max
( 8 ) /12K H a Mahs= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (Chart 4.81 p. 357 Ä 4.6.3 p. 240). 

2. M. Isida, Form factors of a strip with an elliptic hole in tension and bending, Scientific papers Of 

Engrg., Tokushima University, 1953, 4, 70. 
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ʕʢʩʮʝʥʪʨʠʯʥʦʝ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʣʘʩʪʠʥʝ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʳ 

ʈʘʩʪʷʞʝʥʠʝ 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

1 / 8a b¢ ¢ 

0 / 1a c¢ ¢ 

 

max A
s s=  

tn max nom
/K s s=  

nom
/(1 2 / )a Hs s= -  

ʃʠʪʝʨʘʪʫʨʘ 

1. W.D. Pilkey, Petersonôs Stress Concentration Factors, 2nd edition, John Wileys and Sons Inc, 

2000, 508 pp. (chart 4.51, p.320 Ä 4.4.1, p.215). 

2. M. Isida, Form factors of a strip with an elliptic hole in tension and bending, Scientific papers Of 

Engrg., Tokushima University, 1953, 4, 70. 

3. M. Isida, On a tension of a strip with a central elliptichole, Trans. Japan Soc. Mech, Eng., 1955, 

21, 514. 
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2.8 ʂʦʵʬʬʠʮʠʝʥʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ 

ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʠʟʛʠʙʝ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

/ 2a W¢ . 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.1. ʇʦʜ ʨʝʜ. 

ʖ. ʄʫʨʘʢʘʤʠ. ðʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʝʝ 

ʙʝʨʝʛʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʩʠʣ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 0.9; 

0.5 Ò 2H/W Ò 2. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.2. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʚʥʝʰʥʝʤ 

ʢʦʥʪʫʨʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʩʠʣ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 0.7; 

0.5 Ò 2H/W Ò 2. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.3. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʚʥʝʰʥʝʤ 

ʢʦʥʪʫʨʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʩʠʣ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 0,7; 

0,5 Ò 2H/W Ò 2. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.4. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ 

ʨʘʩʪʷʞʝʥʠʠ ʠʣʠ ʩʤʝʱʝʥʠʠ ʢʨʘʸʚ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 0,7; 

0,4 Ò 2H/W Ò 1,8. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.5. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʪʨʝʱʠʥʦʡ ʠ ʟʘʱʝʤʣʸʥʥʳʤʠ ʢʨʘʷʤʠ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 1. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.7. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʵʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

0,1 Ò  2a/W Ò 0,9; 

2e Ò W. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.8. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʵʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

0,1 Ò  2a/(W-2e) Ò 0,6; 

2e/W Ò 0,6. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.9. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʪʨʝʱʠʥʦʡ, ʥʘʛʨʫʞʝʥʥʦʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʩʠʣʘʤʠ ʚ ʮʝʥʪʨʝ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

0,5 Ò W/a Ò 6. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.10. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʦʣʦʩʘ ʩ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʸʥʥʳʤʠ ʢʨʘʷʤʠ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ 

ʪʨʝʱʠʥʦʡ, ʥʘʛʨʫʞʝʥʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ 

ʩʠʣʘʤʠ ʚ ʮʝʥʪʨʝ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

1 Ò W/a Ò 6. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.11. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʟʘʱʝʤʣʸʥʥʳʤʠ ʢʨʘʷʤʠ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʪʨʝʱʠʥʦʡ, 

ʥʘʛʨʫʞʝʥʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʩʠʣʘʤʠ ʚ 

ʮʝʥʪʨʝ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

1 Ò W/a Ò 6. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.12. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

 

ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʚʥʝʰʥʝʤ ʢʦʥʪʫʨʝ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

a/W Ò 1. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.13. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʩʤʝʱʝʥʠʠ 

ʟʘʱʝʤʣʸʥʥʳʭ ʢʨʘʸʚ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.14. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʦʣʦʩʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʩʤʝʱʝʥʠʠ 

ʢʨʘʸʚ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ ʙʝʟ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.15. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʨʘʝʚʳʤʠ ʪʨʝʱʠʥʘʤʠ ʧʨʠ ʯʠʩʪʦʤ ʠʟʛʠʙʝ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

2a/W Ò 1. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.16. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʢʨʘʝʚʦʡ ʪʨʝʱʠʥʦʡ ʥʘ ʣʠʥʠʠ ʩʠʤʤʝʪʨʠʠ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

0,1 Ò  a/W Ò 0,8; 

d/W Ò 1. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.17. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʇʦʣʦʩʘ ʩ ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʩʤʝʱʝʥʠʠ 

ʟʘʱʝʤʣʸʥʥʳʭ ʛʨʘʥʝʡ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.18. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 

ʇʦʣʦʩʘ ʩ ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʝʱʠʥʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʩʤʝʱʝʥʠʠ 

ʛʨʘʥʝʡ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ ʙʝʟ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.19. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ïʄ.: ʄʠʨ.ð 1990 ʛ. 
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ʩʤʝʱʝʥʠʠ ʟʘʱʝʤʣʸʥʥʳʭ ʙʦʢʦʚʳʭ ʛʨʘʥʝʡ ʧʦ ʥʦʨʤʘʣʠ ʢ ʣʠʥʠʠ ʪʨʝʱʠʥʳ 

 

ʆʛʨʘʥʠʯʝʥʠʷ 

0,1 Ò  a/W Ò 1; 

0,5 Ò  L/W Ò 3. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 1, ʧ. 2.20. ʇʦʜ ʨʝʜ 

ʖ. ʄʫʨʘʢʘʤʠ. ï ʄ.: ʄʠʨ.ð 1990 ʛ. 



ʇ ʨ ʠ ʣ ʦ ʞ ʝ ʥ ʠ ʝ  ʈ ʝ ʜ ʘ ʢ ʪ ʦ ʨ  ʤ ʘ ʪ ʝ ʨ ʠ ʘ ʣ ʦ ʚ 

107 

3. ʇʨʠʣʦʞʝʥʠʝ  

3.1 ʈʝʜʘʢʪʦʨ ʤʘʪʝʨʠʘʣʦʚ  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 

ʄʥʦʛʠʝ ʧʨʦʛʨʘʤʤʳ, ʚʭʦʜʷʱʠʝ ʚ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ SCAD Office, ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. ʍʦʪʷ ʚʩʝ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʥʘʧʨʠʤʝʨ, ʫʜʝʣʴʥʳʡ ʚʝʩ, ʤʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ, é), ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʘʟʦʡ 

ʜʘʥʥʳʭ ʠ, ʚʳʙʨʘʚ ʥʫʞʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʩʧʠʩʢʘ, ʟʘʛʨʫʟʠʪʴ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʦʩʪʘʚʣʷʝʤʘʷ ʚ ʩʦʩʪʘʚʝ SCAD Office ʙʘʟʘ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʚʝʣʠʢʘ. ʆʧʠʩʳʚʘʝʤʘʷ ʚ 

ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʦʛʨʘʤʤʘ Редактор Материалов ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ (ʫʜʘʣʷʪʴ, ʠʟʤʝʥʷʪʴ, ʜʦʙʘʚʣʷʪʴ 

ʤʘʪʝʨʠʘʣʳ). 
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ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 

 

ʈʠʩ. 3.1-1. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Редактор Материалов 

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ Редактор Материалов ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ: 

¶ ʪʘʙʣʠʮʘ ʩʦ ʩʧʠʩʢʦʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʫʧʨʘʚʣʝʥʠʷ (ʤʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ, ʚʳʟʦʚ ʩʧʨʘʚʢʠ, é). 

Функциональные кнопки 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʦʡ: 

Отчет ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ; 

Настройки ð ʘʢʪʠʚʠʨʫʝʪ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʥʠʞʝ); 

Справка ð ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ; 

Выход ð ʢʦʥʝʮ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. 
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ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʠʥʮʠʧʳ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʦʦʙʨʘʟʠʝ 

ʬʫʥʢʮʠʡ ʜʠʘʣʦʛʘ. ʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʠʟʚʝʩʪʥʫʶ ʪʝʭʥʠʢʫ ʨʘʙʦʪʳ ʩ ʜʠʘʣʦʛʦʚʳʤʠ ʦʢʥʘʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ: 

§ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ, çʥʘʞʘʪʠʝè ʢʦʪʦʨʳʭ (ʦʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʢʫʨʩʦʨʘ ʥʘ ʢʥʦʧʢʫ ʠ 

ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ) ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʨʝʞʠʤʦʚ;  

§ ʤʘʨʢʝʨʳ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠʟ ʥʘʙʦʨʘ ʧʨʝʜʣʘʛʘʝʤʳʭ 
ʚʘʨʠʘʥʪʦʚ; 

§ ʧʦʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʯʠʩʣʘ. ɽʩʣʠ ʚʚʦʜʠʪʩʷ ʥʝʮʝʣʦʝ ʯʠʩʣʦ, ʪʦ ʮʝʣʘʷ ʯʘʩʪʴ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʪʦʯʢʦʡ ʠʣʠ ʜʨʫʛʠʤ ʨʘʟʜʝʣʠʪʝʣʝʤ. ʈʘʟʜʝʣʠʪʝʣʠ ʥʘʟʥʘʯʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. Settings (Установки) | Regional 

Settings (Языки и стандарты) | Number (Числа)). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʚʦʜʘ ʯʠʩʝʣ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʥʘʧʨʠʤʝʨ: 1.56ʝ-7; 

§ ʚʳʧʘʜʘʶʱʠʝ ʠ ʨʘʟʚʝʨʥʫʪʳʝ ʩʧʠʩʢʠ ʜʣʷ ʚʳʙʦʨʘ ʜʘʥʥʳʭ; 

§ ʪʘʙʣʠʮʳ ð ʜʣʷ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ.  
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ʅʘʩʪʨʦʡʢʠ 

 

ʈʠʩ. 3.1-2. ʉʪʨʘʥʠʮʘ 

Единицы измерения 

ʕʪʦ ʦʢʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ Редактор Материалов. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʪʳ. ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʟʘʢʣʘʜʢʠ: Единицы измерения ʠ 

Отчет и языки ʠ Общие параметры. 

ʂʘʞʜʦʡ ʠʟ ʟʘʢʣʘʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʩʪʨʦʡʢʠ. 

ʉʪʨʘʥʠʮʘ Единицы измерения (ʨʠʩ. 3.1-2) 

ʦʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ. 

ʆʥʘ ʠʤʝʝʪ ʜʚʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʦʡ ʟʘʜʘʶʪʩʷ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʠʣ, ʤʦʤʝʥʪʦʚ ʠ ʪ.ʜ. 

ɼʣʷ ʩʦʩʪʘʚʥʳʭ ʝʜʠʥʠʮ (ʪʘʢʠʭ, ʢʘʢ ʜʘʚʣʝʥʠʝ) ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ (ʢʥʦʧʢʘ ) 

ʨʘʟʜʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʥʘʧʨʠʤʝʨ, ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʩʠʣ ʠ ʝʜʠʥʠʮ 

ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥ ʜʣʷ ʜʘʚʣʝʥʠʷ). ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʬʦʨʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʟʘʜʘʥʠʷ ʜʘʥʥʳʭ. ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʨʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʩ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʦʡ ʠʣʠ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

ʊʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ) ʥʘʟʥʘʯʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  (ʫʤʝʥʴʰʠʪʴ) ʠ  (ʫʚʝʣʠʯʠʪʴ), ʘ ʫʩʪʘʥʦʚʢʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʯʠʩʣʘ ð 

ʢʥʦʧʢʦʡ  . ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʢʥʘʭ ʚʚʦʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʝʜʠʥʠʮʳ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʯʝʥʴ ʤʘʣʦʝ ʠ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʪʴ ʢʘʢ 0, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʤʝʥʴʰʝ 

ʟʘʜʘʥʥʦʛʦ. 

 

ʈʠʩ. 3.1-3. ʉʪʨʘʥʠʮʘ  

Отчет и языки 

ʉʪʨʘʥʠʮʘ Отчет и языки (ʨʠʩ. 3.1-3) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚʩʝ ʪʝʢʩʪʳ ʚ ʫʧʨʘʚʣʷʶʱʠʭ ʦʢʥʘʭ, ʠ ʦʬʦʨʤʣʝʥ ʦʪʯʝʪ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʦʪʯʝʪʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥ ʨʝʞʠʤ Просмотр/Редактирование ʠʣʠ ʨʝʞʠʤ 

Печать. 

ɺ ʨʝʞʠʤʝ Просмотр/Редактирование ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ Отчет ʚ ʣʶʙʦʤ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪ-

ʨʝʪʴ ʪʝʢʩʪ ʦʪʯʝʪʘ ʥʘ ʵʢʨʘʥʝ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʝʛʦ. ɼʣʷ 

ʵʪʦʛʦ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ ʬʦʨʤʘ-

ʪʦʤ RTF (Rich Text Format) ʬʘʡʣʘ (ʥʘʧʨʠʤʝʨ, WORDPAD 

ʠʣʠ WORD).  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʟʘ ʠʩʧʨʘʚʣʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʪʝʢʩʪ ʦʪʯʝʪʘ (ʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ), ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʉʫʱʝʩʪ-ʚʫʶʪ ʨʘʟʣʠʯʠʷ ʚ ʬʦʨʤʘʪʝ RTF 

ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʘʤʠ MS Word v.7, WordPad, MS Word 97 (2000) ʠ Open 

Office. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ ʚ ʨʝʞʠʤʝ Тип 

отчета (ʧʦʤʠʤʦ ʬʦʨʤʘʪʘ RTF ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʘ ʚ 

ʬʦʨʤʘʪʘʭ DOC, PDF, HTML). 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Печать ʚ ʛʨʫʧʧʝ Отчет ʚʳʟʳʚʘʝʪ ʧʝʯʘʪʴ ʦʪʯʝʪʘ ʚ ʪʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʥ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʦʛʨʘʤʤʦʡ. 

ɺ ʩʪʨʦʢʝ Колонтитулы ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʘʥʠʮʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʠʤʷ RTF-ʬʘʡʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʙʝʨʫʪʩʷ ʢʦʣʦʥʪʠʪʫʣʳ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʪʨʘʥʠʮ ʦʪʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʠʣʠ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ. 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʪʘʚʣʷʝʤʳʡ ʩ ʧʨʦʛʨʘʤʤʦʡ RTF-ʬʘʡʣ 

ʢʦʣʦʥʪʠʪʫʣʦʚ, ʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʳ MS Word ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 
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ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʥʦʚʳʡ ʪʝʢʩʪ, ʥʫʞʥʦ ʝʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʶ Tools|Language|Set 

Language (Сервис|Язык|Выбрать язык) ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʚʥʦʚʴ ʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʷʟʳʢ, 

ʥʘʧʨʠʤʝʨ, çʈʫʩʩʢʠʡè. 

ʆʧʮʠʷ Размер бумаги ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʘʪ ʙʫʤʘʛʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʝʪʩʷ ʦʪʯʝʪ 

(ʨʘʟʤʝʨ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʪʩʪʫʧʳ ʠ 

ʦʨʠʝʥʪʘʮʠʶ ʣʠʩʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

 

ʈʠʩ. 3.1-4. ʉʪʨʘʥʠʮʘ  

Общие параметры 

ʅʘ ʩʪʨʘʥʠʮʝ Общие параметры (рʠʩ. 3.1-4) ʤʦʞʥʦ 

ʚʳʩʪʘʚʠʪʴ ʤʘʨʢʝʨ Скрыть окно, когда минимизировано, 

ʠ ʪʦʛʜʘ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʥʦ ʠʩʯʝʟʥʝʪ ʠʟ 

ʧʘʥʝʣʠ ʟʘʜʘʯ, ʘ ʚ ñtrayò-ʦʙʣʘʩʪʴ ʧʦʧʘʜʝʪ ʠʢʦʥʘ. ʀʟ ñtrayò-

ʦʙʣʘʩʪʠ ʦʢʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, 

ʧʨʘʚʦʡ ï ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʡ ʩʪʨʘʥʠʮʝ ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ 

ʤʘʨʢʝʨ Проверять наличие обновлений программы при 

запуске. ɽʩʣʠ ʤʘʨʢʝʨ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ 

ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴ ʥʘʣʠʯʠʝ ʥʦʚʦʡ ʚʝʨʩʠʠ ʥʘ ʩʘʡʪʝ 

ʢʦʤʧʘʥʠʠ ʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʦʛʦ ʨʝʣʠʟʘ ʚʳʜʘʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʱʝʝ ʩʦʦʙʱʝʥʠʝ. 
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ɼʦʙʘʚʣʝʥʠʝ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʩʧʠʩʢʘ ʤʘʪʝʨʠʘʣʦʚ 

 

ʈʠʩ. 3.1-5. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Материал 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Добавить ʚ 

ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʦʢʥʦ (ʩʤ. ʨʠʩ. 3.1-5), ʚ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʪʠʧ 

ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʠʤʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʤʘʪʝʨʠʘʣʦʚ: 

§ ʠʟʦʪʨʦʧʥʳʡ; 

§ ʦʨʪʦʪʨʦʧʥʳʡ; 

§ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʠʟʦʪʨʦʧʥʳʡ. 

ɼʣʷ ʠʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ 

§ ʫʜʝʣʴʥʳʡ ʚʝʩ; 

§ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ; 

§ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; 

§ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ; 

§ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ; 

§ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʝʩʫ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʡ/ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ). 

ɼʣʷ ʦʨʪʦʪʨʦʧʥʳʭ ʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ 

ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʇʫʘʩʩʦʥʘ ʠ ʪ.ʧ., ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳʧʦʣʥʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ Einij = Ejnij . 

ɿʘʜʘʥʠʝ ʠʤʝʥʠ ʤʘʪʝʨʠʘʣʘ ʦʧʠʩʘʥʦ ʥʠʞʝ. 

ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʪʝʨʠʘʣʘʭ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʠ ʚ ʦʪʯʝʪʝ (ʩʤ. ʥʠʞʝ) ʜʣʷ 

ʥʝʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʦʪʦʙʨʘʞʘʝʪʩʷ E1, ʚ ʢʘʯʝʩʪʚʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʇʫʘʩʩʦʥʘ ð n12, é . 

ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʦ ʤʘʪʝʨʠʘʣʝ, ʢʦʪʦʨʳʡ ʫʞʝ ʝʩʪʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʢʫʨʩʦʨ ʚ ʪʘʙʣʠʮʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʦʢʫ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Изменить ʠʣʠ ʩʜʝʣʘʪʴ 

ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʠ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 3.1-5, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ 

ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Сохранить, ʯʪʦʙʳ ʚʚʝʜʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʚ ʬʘʡʣʝ.  
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ɿʘʜʘʥʠʝ ʠʤʝʥʠ ʤʘʪʝʨʠʘʣʘ 

 

ʈʠʩ. 3.1-6. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Название материала 

ɹʘʟʘ ʜʘʥʥʳʭ ʦ ʤʘʪʝʨʠʘʣʘʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʠʤʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ (ʚ ʪʝʢʫʱʝʡ 

ʚʝʨʩʠʠ ð ʈʫʩʩʢʠʡ ʠ ɸʥʛʣʠʡʩʢʠʡ). ɼʣʷ ʟʘʜʘʥʠʷ ʠʤʝʥʠ ʤʘʪʝʨʠʘʣʘ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʧʦʩʣʝ 

ʯʝʛʦ ʚ ʪʘʙʣʠʮʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ (ʨʠʩ. 3.1-6) ʟʘʜʘʪʴ ʠʤʝʥʘ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ 

ʷʟʳʢʘʤ. 
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ʂʥʦʧʢʘ Удалить ʧʨʦʠʟʚʦʜʠʪ ʫʜʘʣʝʥʠʝ ʟʘʧʠʩʠ ʦ ʤʘʪʝʨʠʘʣʝ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʦʢʝ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʤʝʯʝʥʘ ʚ ʪʘʙʣʠʮʝ. 

ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Сохранить, ʯʪʦʙʳ ʚʚʝʜʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ 

ʩʦʭʨʘʥʝʥʘ ʚ ʬʘʡʣʝ.  

ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʘ 

ʂʥʦʧʢʘ ʦʪʯʝʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ RTF (ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ 

ʟʘʛʨʫʞʝʥ ʚ MS Word ʠʣʠ ʜʨʫʛʫʶ ʧʨʦʛʨʘʤʤʫ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʩ ʵʪʠʤ ʬʦʨʤʘʪʦʤ), ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʉʦʭʨʘʥʝʥʠʝ ʙʘʟʳ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʚʝʨʩʠʠ 

ɹʘʟʘ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʡʣʝ ʩ ʠʤʝʥʝʤ SCADMaterials.fdb (ʠʣʠ 

SCADMaterials.mdb, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʜʠʨʝʢʪʦʨʠʠ 

"\ProgramData\All Users\SCAD Soft\DATA". ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʴ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʧʨʠ ʧʝʨʝʠʥʩʪʘʣʣʷʮʠʠ SCAD Office (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʥʦʩʝ ʧʨʦʛʨʘʤʤ ʥʘ 

ʜʨʫʛʦʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ), ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʜ ʧʝʨʝʠʥʩʪʘʣʣʷʮʠʝʡ 

SCAD Office ʩʦʭʨʘʥʠʪʴ ʵʪʦʪ ʬʘʡʣ, ʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʢʦʧʠʨʦʚʘʪʴ ʝʛʦ ʟʘʥʦʚʦ ʚ ʪʫ ʞʝ 

ʜʠʨʝʢʪʦʨʠʶ.

 

 

 


