
ʀʥʪʝʨʥʝʪ-ʞʫʨʥʘʣ "ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ", 2012, ˉ3 

Internet Journal "Construction of Unique Buildings and Structures", 2012, ˉ3 

9 
ʈʘʭʠʤʙʝʢʦʚʘ ɿ.ʄ., ʍʘʩʝʥʦʚ ʉ.ʉ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ. / 
Rahimbekova Z.M., Hasenov S.S. Stability behind the limit of elasticity. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ  

Stability behind the limit of elasticity 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʈʘʭʠʤʙʝʢʦʚʘ ɿʠʬʘ ʄʘʪʝʥʦʚʥʘ  
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ 

ʢʘʬʝʜʨʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦè 
 8 (727) 257-71-24, tspzkafedra@mail.ru 

D.Sc, Professor Zifa Matenovna Rahimbekova 
Kazakh National Technical University after K.I.Satpaev  

Department ñConstructionò 
 8 (727) 257-71-24, tspzkafedra@mail.ru 

 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʍʘʩʝʥʦʚ ʉʝʨʠʢ ʉʘʪʳʙʘʝʚʠʯ 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ  
ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʉʪʨʦʠʪʝʣʴʩʪʚʦè 

 8 (727) 257-71-24, tspzkafedra@mail.ru 

D.Sc, Professor Serik Satybaevich Hasenov 
Kazakh National Technical University after K.I.Satpaev  

Head of Department ñConstructionò 
 8 (727) 257-71-24, tspzkafedra@mail.ru 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ, ʢʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʥʩʪʨʫʢʮʠʷ, ʤʦʜʫʣʴ. 
 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʬʦʨʤʫʣʳ ʕʡʣʝʨʘ ʥʘ ʥʝʫʧʨʫʛʫʶ ʦʙʣʘʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʚ ʩʞʘʪʦʤ ʩʪʝʨʞʥʝ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ. ɼʘʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʦ 
ʩʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʌ. ʕʥʛʝʩʩʝʨʘ, ʊ. ʂʘʨʤʘʥʘ ʠ ʀ. ʎʫʨʢʦʚʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʣʝʢʘʝʪ 
ʟʘʢʦʥʳ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʂʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ ʤʦʜʫʣʶ, ʜʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ 
ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦ ʢʘʩʘʪʝʣʴʥʦʤʫ ʤʦʜʫʣʶ ï ʥʠʞʥʠʡ ʧʨʝʜʝʣ, ʧʦ ʤʦʜʫʣʶ ʎʫʨʢʦʚʘ 
ʢʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʞʜʫ ʵʪʠʤʠ ʨʝʰʝʥʠʷʤʠ. 

 
Key words: critical load, ultimate stress, stability, load capacity, design, module. 
 
Generalization of the formula of Euler on not elastic area and definition of critical force in the compression 

member behind a limit of elasticity is considered in article. It is set an example of calculation in which 
comparison of the decisions received by methods of F.Engessera, T.Karmana and I.Tsurkova which involves 
laws deformation theories of plasticity is resulted. 

Ultimate stress which was determined on resulting module, gives superior limit of stress for load capacity 
of a design, on tangent module ï limiting minimum, stress, on module Tsurkova it located between these 
solutions. 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤ ʠʣʠ ʙʦʢʦʚʦʝ ʚʳʧʫʯʠʚʘʥʠʝ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚʦ ʤʥʦʛʠʭ ʥʦʚʝʡʰʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʛʜʝ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ 
ʩʝʯʝʥʠʷ ʜʝʣʘʶʪʩʷ ʚʩʝ ʤʝʥʴʰʠʤʠ ʠ ʤʝʥʴʰʠʤʠ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚ ʮʝʣʷʭ 
ʵʢʦʥʦʤʠʠ ʚʝʩʘ. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʙʦʪʝ ʩʪʝʨʞʥʝʚʳʭ 
ʩʠʩʪʝʤ ʧʨʠ ʨʘʟʚʠʪʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠʭ ʞʝʩʪʢʦʩʪʴ, ʷʚʣʷʝʪʩʷ 
ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʞʘʪʦʤ ʩʪʝʨʞʥʝ, 
ʤʘʪʝʨʠʘʣ ʢʦʪʦʨʦʛʦ ʥʝ ʩʣʝʜʫʝʪ ʟʘʢʦʥʫ ɻʫʢʘ. 

ʈʘʟʨʫʰʝʥʠʝ ʩʪʝʨʞʥʷ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪ.ʝ. ʩʪʝʨʞʝʥʴ ʥʝ ʩʦʭʨʘʥʠʪ ʪʦʡ 
ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʝʤʫ ʧʨʠʜʘʥʘ ʢʦʥʩʪʨʫʢʪʦʨʦʤ; ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʠʪʩʷ ʠ ʭʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 
ʩʪʝʨʞʥʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʚ ʩʞʘʪʦʤ ʩʪʝʨʞʥʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢʨʫʧʥʳʭ 
ʫʯʝʥʳʭ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʪʘʢʠʭ ʢʘʢ ʃ. ʕʡʣʝʨʘ, ɽ ʃʘʤʘʨʣʷ, ʀ. ɹʘʫʰʠʥʛʝʨʘ, ʃ. ʊʝʪʤʘʡʝʨʘ ʠ ʄ. 
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ʀʣʴʶʰʠʥʘ, ʖ. ʈʘʙʦʪʥʦʚʘ, ʀ. ʎʫʨʢʦʚʘ ʠ ʜʨ. [1-19]. 

ɼʣʷ ʩʪʝʨʞʥʝʡ ʠʟ ʣʠʥʝʡʥʦʛʦ ʫʧʨʫʛʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʃ. ʕʡʣʝʨʦʤ 
(1744ʛ.). ʆʥ ʩʦʩʪʘʚʠʣ ʫʨʘʚʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʧʨʠʨʘʚʥʷʣ ʠʟʛʠʙʘʶʱʝʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤʫ ʠʩʢʨʠʚʣʝʥʠʶ ʫʧʨʫʛʦʡ ʦʩʠ ʩʪʝʨʞʥʷ ʤʦʤʝʥʪʫ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ 

;
)( 2
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2

l

nEJ
Pʢʨ
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p
=          (1) 

ʛʜʝ  E - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, minJ  - ʤʠʥʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ,  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʜʣʠʥʳ 

ʩʪʝʨʞʥʷ ,  - ʛʠʙʢʦʩʪʴ ʩʪʝʨʞʥʷ, n ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ.  

ʂʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ: 

        (2) 

ɽʩʣʠ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ, ʪʦ ʥʦʨʤʘʣʴʥʳʝ 
ʥʘʧʨʷʞʝʥʠʷ, ʢʘʢ ʚ ʟʦʥʝ ʜʦʛʨʫʟʢʠ, ʪʘʢ ʠ ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ, ʙʫʜʫʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʥʝ ʤʦʜʫʣʶ ʫʧʨʫʛʦʩʪʠ, ʘ 
ʩʝʢʫʱʝʤʫ ʤʦʜʫʣʶ, ʢʦʪʦʨʳʡ ʩʘʤ ʟʘʚʠʩʠʪ ʥʝʣʠʥʝʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʘʛʨʘʤʤʦʡ çʥʘʧʨʷʞʝʥʠʝ-ʜʝʬʦʨʤʘʮʠʠè. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʞʘʪʦʛʦ ʩʪʝʨʞʥʷ ʚ ʥʝʫʧʨʫʛʦʡ ʦʙʣʘʩʪʠ ʥʘʜʦ ʧʨʠʚʣʝʢʘʪʴ ʟʘʢʦʥʳ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ 
ʧʣʘʩʪʠʯʥʦʩʪʠ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ.  

ʌ.ʕʥʛʝʩʩʝʨ (1899ʛ.) ʧʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ 
ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʟʘʢʦʥʫ ɻʫʢʘ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʦʙʳʯʥʳʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʦʥ ʟʘʤʝʥʠʣ, ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʘʩʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ. 

        (3) 

ʛʜʝ - ʢʘʩʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ. 

ʊʘʢ ʢʘʢ ʚ ʨʝʰʝʥʠʠ ʌ. ʕʥʛʝʩʩʝʨʘ ʟʦʥʳ ʜʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ, ʪʦ ʊ. ʂʘʨʤʘʥ ʜʣʷ 
ʫʪʦʯʥʝʥʠʷ ʨʝʰʝʥʠʷ, ʧʨʝʜʣʦʞʠʣ ʜʚʫʭʤʦʜʫʣʴʥʫʶ ʤʦʜʝʣʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ: ʚ ʟʦʥʝ ʜʦʛʨʫʟʢʠ ʠʤʝʝʪ 
ʤʝʩʪʦ ʢʘʩʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ, ʘ ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ ʦʩʪʘʝʪʩʷ ʦʙʳʯʥʳʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. ʈʝʰʝʥʠʝ ʊ. 
ʂʘʨʤʘʥʘ, ʢʘʢ ʠ ʨʝʰʝʥʠʝ ʌ. ʕʥʛʝʩʩʝʨʘ, ʥʝ ʦʙʦʩʥʦʚʘʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʫʶ ʠʟ ʟʦʥ ʦʥʠ ʩʯʠʪʘʶʪ 
ʣʠʥʝʡʥʦ ʫʧʨʫʛʦʡ. 

         (4) 

ʛʜʝ - ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʤʦʜʫʣʴ,  

 

ʂʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

         (5) 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ çʥʘʧʨʷʞʝʥʠʝ-ʫʜʣʠʥʝʥʠʝè ʜʣʷ ʜʫʨʘʣʶʤʠʥʘ ɼ 16ʊ. ʆʩʥʦʚʥʦʡ 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʠʥʷʪ ʨʘʚʥʳʤ , ʧʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ .  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʜʠʘʛʨʘʤʤ (a, b, c, d ʠ ʪ.ʜ.) ʧʨʦʚʦʜʠʤ 

ʢʘʩʘʪʝʣʴʥʳʝ ʠ ʥʘʭʦʜʠʤ ʠʭ ʪʘʥʛʝʥʩʳ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʢ ʦʩʠ ʘʙʩʮʠʩʩ. 


