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ʈʝʰʝʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʝʥʦ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʍʘʥʢʝʣʷ. 
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ПЛОЩАДЬ ПОВЕРХНОСТИ ЗУБЬЕВ ОСТРОЗАТОЧЕННЫХ ФРЕЗ 

 
ʂ ʛʨʫʧʧʝ ʦʩʪʨʦʟʘʪʦʯʝʥʥʳʭ ʬʨʝʟ ʦʪʥʦʩʷʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʪʦʨʮʝʚʳʝ, ʫʛʣʦʚʳʝ, 

ʜʠʩʢʦʚʳʝ, ʢʦʥʮʝʚʳʝ ʠ ʜʨʫʛʠʝ ʬʨʝʟʳ. ʀʭ ʦʙʲʝʜʠʥʷʶʪ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥ-
ʪʳ, ʢʘʢ ʬʦʨʤʘ ʟʫʙʴʝʚ ʠ ʚʧʘʜʠʥ, ʫʛʣʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ [1]. ɼʣʷ ʦʮʝʥʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʬʨʝʟ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʧʦ ʥʦʨʤʘʤ ʪʦʯʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʧʣʦʱʘʜʠ ʧʦ-
ʚʝʨʭʥʦʩʪʝʡ ʨʝʞʫʱʠʭ ʟʫʙʴʝʚ ʠ ʩʪʨʫʞʝʯʥʳʭ ʢʘʥʘʚʦʢ. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʘʨʷʜʫ ʩ 
ʜʨʫʛʠʤʠ, ʦʧʨʝʜʝʣʷʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʬʨʝʟ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʠʥʪʝʨʝʩ ʚʳʯʠʩʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʫʙʴʝʚ ʦʩʪʨʦʟʘʪʦʯʝʥʥʳʭ ʬʨʝʟ. 

ɺ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʠʥʪʦʚʳʭ ʟʫʙʴʝʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 
ʬʨʝʟʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [2]. 

ʇʨʦʬʠʣʴ ʟʫʙʘ ʩ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. 
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Рис. 1. Профиль зуба фрезы: 

 

aR  - ʨʘʜʠʫʩ ʥʘʨʫʞʥʦʛʦ ʮʠʣʠʥʜʨʘ ʬʨʝʟʳ g  - ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 
ʢʘʥʘʚʢʠ   - ʧʝʨʝʜʥʠʡ ʫʛʦʣ; h  - ʚʳʩʦʪʘ ʟʫʙʘ; АО2 - ʫʯʘʩʪʦʢ ʟʘʢʨʫʛʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 
ʩʪʨʫʞʝʯʥʦʡ ʢʘʥʘʚʢʠ; О2О3 - ʫʯʘʩʪʦʢ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ; О3B - ʫʯʘʩʪʦʢ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʚʝʨʰʠʥʳ ʟʫʙʘ; ВC - ʫʯʘʩʪʦʢ ʩʧʠʥʢʠ ʟʫʙʘ. ʂʦʦʨʜʠʥʘʪʳ А1 ʠ В1 ʪʦʯʢʠ О2 ʚ 
ʩʠʩʪʝʤʝ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ Х0O0Y0Z0 ʬʨʝʟʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ: 
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ɺʠʥʪʦʚʦʡ ʟʫʙ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʨʝʟʳ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʝʡ (ʨʠʩ. 2): O2AA'O2' - ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʢʘʥʘʚʢʠ; O2O3O3'O2' - ʧʝʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʘ; O3BB'O3' - 
ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʨʰʠʥʳ ʟʫʙʘ; BCC′B -ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʠʥʢʠ ʟʫʙʘ. 

 

 
Рис. 2. Винтовой зуб цилиндрической фрезы 
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ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʘ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʳʤ 
ʫʨʘʚʥʝʥʠʝʤ [2] 
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ʜʠʥʘʪ Х2O2Y2Z2 (ʨʠʩ. 1); n  - ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʚʝʢʪʦʨʝ. 
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; max0   ; max0 ll  ;  nll  ; 

 nrl lmax . ʋʛʦʣ max  ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 
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ʛʜʝ P  - ʰʘʛ ʚʠʥʪʦʚʦʛʦ ʟʫʙʘ ʬʨʝʟʳ; L  - ʜʣʠʥʘ ʬʨʝʟʳ. 
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ʛʜʝ  211
2

11 sincos  BApBAC  ;   sincos2 11 ABQ  . 
ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʨʝʟʳ: ʧʝʨʝʜʥʠʡ ʫʛʦʣ, 
15 ; ʚʳʩʦʪʘ ʟʫʙʘ 12h ʤʤ; ʨʘʜʠʫʩ ʥʘʨʫʞʥʦʛʦ ʮʠʣʠʥʜʨʘ ʬʨʝʟʳ 50aR ʤʤ; 
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ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʢʘʥʘʚʢʠ 5,3g ʤʤ; ʫʛʦʣ ʧʦʜʲʝʤʘ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ 

ʟʫʙʘ 40 ; ʜʣʠʥʘ ʬʨʝʟʳ 70L ʤʤ. ʇʣʦʱʘʜʴ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 
162,802S  ʤʤ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴ  ʁ
ʚʳʯʠʩʣʷʪʴ ʧʣʦʱʘʜʴ ʚʠʥʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʫʙʴʝʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʨʝʟʳ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʫʙʴʝʚ ʬʨʝʟʳ ʚ 
ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ. 
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ФОРМИРОВАНИЕ БЕЗОПАСНОСТИ РАБОЧЕГО МЕСТА ПРОГРАММИСТА 
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʵʧʦʭʫ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-
ʛʨʝʩʩʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʪʨʫʜʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʣʠʢʚʠʜʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʘʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʦʡ, ʘ 
ʛʣʘʚʥʦʝ ʙʝʟʦʧʘʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʨʫʯʥʦʛʦ, ʦʛʨʘʥʠʯʝʥʠʝ 
ʪʨʫʜʘ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʠʩʢʣʶʯʝʥʠʷ ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʪʨʘʚʤ, ʚʳʟʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʢʣʘʩʩʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ: ʦʧʪʠʤʘʣʴʥʳʡ, ʜʦʧʫʩʪʠʤʳʡ, ʚʨʝʜʥʳʡ 
ʠ ʦʧʘʩʥʳʡ. ʆʧʪʠʤʘʣʴʥʳʡ ʠ ʜʦʧʫʩʪʠʤʳʡ ʢʣʘʩʩʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚ-
ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʝ 
ʥʦʨʤʳ ʩʦʛʣʘʩʥʦ ʌɿ ʦʪ 28.12.2013 ˉ426-ʌ3 "ʆ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ". 


