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ɍȾɄ 681.51 
 

ȼ.Ʌ. Ɋɭɫɢɧɨɜ, ȼ.ɂ. ɍɫɟɧɤɨ 
 

ɍɑȿȻɇɕɃ ɊɈȻɈɌ-ɆȺɇɂɉɍɅəɌɈɊ «ɍɊ-4» 
 

ȼ ɫɬɚɬɶɟ ɨɩɢɫɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ-ɦɚɧɢɩɭɥɹɬɨɪɨɦ, 
ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɚɜɬɨɦɚ-
ɬɢɡɚɰɢɢ ɬɢɩɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨ-
ɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɬɪɨ-
ɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ OMRON 
CP1L, ɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɟɝɨ ɡɚɦɟɧɚ ɧɚ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɧɬɪɨɥɥɟɪ Mach3.   
 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɨɛɨɬ-ɦɚɧɢɩɭɥɹɬɨɪ, ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧ-
ɬɪɨɥɥɟɪ, ɩɪɨɝɪɚɦɦɧɵɣ ɪɨɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ, ɲɚɝɨɜɵɣ 
ɞɜɢɝɚɬɟɥɶ. 

 
EDUCATIONAL ROBOT MANIPULATOR «UR-4» 

 
ThО articlО dОscribОs thО robot manipulator control sвstОm, аhich is usОd Пor la-
boratorв аork on automation oП tвpical production procОssОs. ThО advantaРОs 
and disadvantaРОs oП thО ОбistinР control sвstОm basОd on thО proРrammablО loР-
ic controllОr OMRON CP1L arО considОrОd and it is proposОd to rОplacО it аith 
thО Mach3 soПtаarО controllОr. 
 
KОв аords: robot manipulator, proРrammablО loРic controllОr, soПtаarО robot, 
tОchnoloРical ОnvironmОnt, stОppОr motor. 

 
ȼɜɟɞɟɧɢɟ 

Ⱦɚɥɶɧɟɣɲɢɦ ɪɚɡɜɢɬɢɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɫɬɚɥɨ ɜɧɟɞɪɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɭɸ ɰɟɩɨɱɤɭ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɨɛɨɬɨɜ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɛɨɥɶɲɭɸ ɜɵɝɨɞɭ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɟɥɤɨ- ɢ 
ɫɪɟɞɧɟɫɟɪɢɣɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɤɨɝɞɚ ɩɟɪɟɯɨɞɵ ɤ ɜɵɩɭɫɤɭ ɧɨɜɵɯ ɢɡɞɟɥɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɞɨɜɨɥɶɧɨ 
ɱɚɫɬɨ. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɪɨɛɨɬɵ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɩɨɞɟɥɢɬɶ ɧɚ ɬɪɢ ɩɨɤɨɥɟɧɢɹ.  
Ɋɨɛɨɬɵ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ (ɩɪɨɝɪɚɦɦɧɵɟ), ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɛɨɬɚɸɬ ɩɨ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɩɪɨ-

ɝɪɚɦɦɟ, ɧɟ ɦɟɧɹɸɳɟɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɟɫɥɨɠɧɵɯ ɨɩɟɪɚɰɢɣ 
ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ Д1Ж.  

Ɋɨɛɨɬɵ ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ (ɚɞɚɩɬɢɜɧɵɟ) ɨɛɥɚɞɚɸɬ ɚɞɚɩɬɢɜɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ 
ɦɧɨɝɨɜɚɪɢɚɧɬɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɧɨɠɟɫɬɜɚ ɞɚɬɱɢɤɨɜ (ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɪɨɛɨɬ ɩɨɥɭɱɢɥ ɧɨɜɭɸ ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ɧɚɡɜɚɧɧɭɸ «ɨɱɭɜɫɬɜɥɟɧɢɟɦ». 

Ɋɨɛɨɬɵ ɬɪɟɬɶɟɝɨ ɩɨɤɨɥɟɧɢɹ (ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ) ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɪɨɛɨɬɨɜ ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ 
ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɢ ɫɟɧɫɨɪɧɨɣ ɫɢɫɬɟɦɚɦɢ, ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɡɪɢɬɟɥɶɧɨ ɜɨɫɩɪɢ-
ɧɢɦɚɬɶ ɨɤɪɭɠɚɸɳɭɸ ɨɛɫɬɚɧɨɜɤɭ, ɜɟɫɬɢ ɞɢɚɥɨɝ ɫ ɱɟɥɨɜɟɤɨɦ ɜ ɩɪɢɜɵɱɧɨɣ ɞɥɹ ɧɟɝɨ ɮɨɪɦɟ, ɫɚɦɨɨɛɭ-
ɱɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 
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Ɋɚɫɫɦɚɬɪɢɜɚɹ ɪɚɡɜɢɬɢɟ ɩɨɤɨɥɟɧɢɣ ɪɨɛɨɬɨɜ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɢɯ ɩɨɫɬɟɩɟɧɧɨɟ ɨɱɟɥɨɜɟɱɢɜɚɧɢɟ: 
ɜ ɩɟɪɜɨɦ ɩɨɤɨɥɟɧɢɢ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɱɟɥɨɜɟɤɚ, ɜɨ ɜɬɨɪɨɦ – ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ ɫɟɧɫɨɪɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɜ ɬɪɟɬɶɟɦ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɵɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ Д2Ж. ɉɪɢ 
ɫɦɟɧɟ ɩɨɤɨɥɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɛɨɬɨɜ (ɦɨɳɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ, ɜɟɫ, ɪɚɡɦɟɪɵ, ɜɧɟɲɧɢɣ 
ɜɢɞ ɢ ɩɪ.) ɦɟɧɹɥɢɫɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɧɨ ɢɯ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɥɢ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ, ɜɨɡɪɨɫɥɢ ɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜ-
ɥɟɧɢɹ. Ɍɚɤ, ɫɬɨɢɦɨɫɬɶ ɦɟɯɚɧɢɤɢ ɜ ɪɨɛɨɬɚɯ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫɨɫɬɚɜɥɹɥɚ 75%,  ɷɥɟɤɬɪɨɧɢɤɢ – 25% ɨɬ 
ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ, ɚ ɜ ɪɨɛɨɬɚɯ ɬɪɟɬɶɟɝɨ ɩɨɤɨɥɟɧɢɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɪɨɠɟ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɱɚɫɬɢ ɜ ɞɟɫɹɬɤɢ ɪɚɡ. 

Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ ɟɳɟ ɨɞɧɭ ɯɚɪɚɤɬɟɪɧɭɸ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɨɦɵɲɥɟɧɧɨɣ ɪɨɛɨɬɨɬɟɯɧɢɤɢ – ɨɪɝɚ-
ɧɢɱɧɨɟ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɟ ɜɫɟɯ ɬɪɟɯ ɩɨɤɨɥɟɧɢɣ ɪɨɛɨɬɨɜ, ɤɨɝɞɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɟ ɢ ɫɨɜɟɪɲɟɧɧɨɟ ɩɨ-
ɤɨɥɟɧɢɟ ɧɟ ɜɵɬɟɫɧɹɟɬ ɩɪɟɞɵɞɭɳɟɟ. ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɸɬ ɞɜɚ ɮɚɤɬɨɪɚ. ɉɟɪɜɵɣ – ɧɚɞɟɠɧɨɫɬɶ, ɜɵɬɟɤɚ-
ɸɳɚɹ ɢɡ ɫɜɨɣɫɬɜɚ: ɱɟɦ ɩɪɨɳɟ ɫɢɫɬɟɦɚ, ɬɟɦ ɨɧɚ ɧɚɞɟɠɧɟɟ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɜ ɩɟɪɜɨɝɨ ɩɨ-
ɤɨɥɟɧɢɹ ɧɟɫɥɨɠɧɵ, ɩɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɛɵɱɧɨ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɚɩɩɚɪɚɬɧɨɦ ɭɪɨɜɧɟ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɢɥɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ), ɧɚɞɟɠɧɨɫɬɶ ɪɚ-
ɛɨɬɵ ɤɨɬɨɪɵɯ ɜɵɫɨɤɚ. ȼɬɨɪɨɣ ɮɚɤɬɨɪ ɫɜɹɡɚɧ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɨ-
ɛɨɬɨɜ. ɉɪɢ ɧɚɞɥɟɠɚɳɟɣ ɤɢɧɟɦɚɬɢɤɟ ɢ ɩɪɢɜɨɞɟ ɢɡ ɪɨɛɨɬɚ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɩɭɬɟɦ ɭɥɭɱɲɟɧɢɹ ɫɢɫɬɟ-
ɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɨɛɨɬ ɜɬɨɪɨɝɨ ɢɥɢ ɞɚɠɟ ɬɪɟɬɶɟɝɨ ɩɨɤɨɥɟɧɢɹ. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɱɟɛɧɵɣ ɫɬɟɧɞ ɫ ɪɨɛɨɬɨɦ-ɦɚɧɢɩɭɥɹɬɨɪɨɦ «ɍɊ-4», ɤɨɬɨɪɵɣ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤ ɩɟɪɜɨɦɭ ɩɨɤɨɥɟɧɢɸ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬ ɧɟɫɤɨɥɶɤɨ ɞɚɬɱɢɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɢɫɬɟɦɭ ɭɩɪɚɜ-
ɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ. ɇɟɨɛɯɨɞɢɦɵɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɉɅɄ, ɤɨɬɨɪɵɣ 
ɫɨɫɬɚɜɥɹɟɬ ɨɫɧɨɜɭ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. ɋ ɰɟɥɶɸ ɩɟɪɟɧɚɥɚɞɤɢ ɪɨɛɨɬɚ ɧɟɨɛɯɨɞɢɦɨ ɦɟɧɹɬɶ ɚɥɝɨɪɢɬɦ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɨɡɞɚɟɬɫɹ ɩɪɨɝɪɚɦɦɚ, 
ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɉɅɄ, ɩɨɫɥɟ ɱɟɝɨ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɨɬɨɜɚ ɤ ɪɚɛɨɬɟ ɩɨ ɧɨɜɨɦɭ ɚɥɝɨ-
ɪɢɬɦɭ. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɪɨɛɨɬɚ 

ɍɱɟɛɧɵɣ ɪɨɛɨɬ «ɍɊ-4» ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ «ɋɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚɦɢ-ɦɚɧɢɩɭɥɹɬɨɪɚɦɢ «ɋȺɍ-ɊɈȻɈɌ». ɋɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɢɬɶ Д3Ж:  

ɚɪɯɢɬɟɤɬɭɪɭ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ OMRON CP1L ɧɚ ɹɡɵɤɚɯ LD 
ɢ FBD; 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ ɪɚɛɨɬɭ «ɍɊ-4»; 
ɪɚɛɨɬɭ ɞɚɬɱɢɤɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɨɩɬɢɱɟɫɤɢɣ ɧɚ ɨɬɪɚɠɟɧɢɟ, ɟɦɤɨɫɬɧɵɣ ɢ ɢɧ-

ɞɭɤɬɢɜɧɵɣ); 
ɩɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚ ɛɚɡɟ ɪɨɛɨɬɚ-ɦɚɧɢɩɭɥɹɬɨɪɚ. 
Ɋɨɛɨɬ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɥɚɬɮɨɪɦɭ ɫ ɤɨɨɪɞɢɧɚɬɧɨɣ ɫɟɬɤɨɣ (ɪɢɫ. 1). ɇɚ ɩɥɚɬɮɨɪ-

ɦɟ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɩɥɨɳɚɞɤɢ, ɪɹɞɨɦ ɫ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɞɚɬɱɢɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɩɟɪɟɦɟɳɟɧɢɣ ɪɨɛɨɬɚ-ɦɚɧɢɩɭɥɹɬɨɪɚ. 

Ɇɚɧɢɩɭɥɹɬɨɪ ɪɨɛɨɬɚ ɨɛɥɚɞɚɟɬ ɬɪɟɦɹ ɩɟɪɟɧɨɫɧɵɦɢ ɫɬɟɩɟɧɹɦɢ ɩɨɞɜɢɠɧɨɫɬɢ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ (ɪɢɫ. 2). 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɚɝɨɜɵɟ ɞɜɢɝɚɬɟɥɢ (ɒȾ). Ⱦɜɢɠɟɧɢɟ ɜɵɥɟɬɚ ɫɬɪɟɥɵ 
(ɤɨɨɪɞɢɧɚɬɚ r) ɢ ɩɨɞɴёɦɚ (ɤɨɨɪɞɢɧɚɬɚ Z) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɛɪɢɞɧɵɦɢ  ɒȾ ɬɢɩɚ GD57STH56-2808A, 
ɩɨɜɨɪɨɬ (ɤɨɨɪɞɢɧɚɬɚ φ) – ɞɜɢɝɚɬɟɥɟɦ GD57STH76- 2006A ɢ ɫɯɜɚɬ – ɞɜɢɝɚɬɟɥɟɦ GD42STH47- 0406Ⱥ. 
ȼɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɲɚɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜɵɥɟɬɚ ɢ ɩɨɞɴёɦɚ ɫɬɪɟɥɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɨɫɬɭɩɚɬɟɥɶ-
ɧɨɟ ɞɜɢɠɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɬɨɱɧɵɯ ɲɚɪɢɤɨ-ɜɢɧɬɨɜɵɯ ɩɟɪɟɞɚɱ (ɒȼɉ). ɉɟɪɟɦɟɳɟɧɢɟ ɫɯɜɚɬɚ ɢ 
ɫɬɪɟɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɟɥɶɫɨɜɵɦ ɧɚɩɪɚɜɥɹɸɳɢɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ. 
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Рɢɫ. 1. ȼɧɟɲɧɢɣ ɜɢɞ «ɍɊ-4». 
 

    
    ɚ     ɛ 

Рɢɫ.2. Ʉɨɧɫɬɪɭɤɰɢɹ ɦɚɧɢɩɭɥɹɬɨɪɚ: 
ɚ – ɦɚɧɢɩɭɥɹɬɨɪ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ; ɛ – ɟɝɨ ɪɚɛɨɱɚɹ ɡɨɧɚ. 

 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɋɍ) ɪɨɛɨɬɨɦ ɪɟɚɥɢɡɨɜɚɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɢ-
ɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ OMRON CP1L ɢ ɬɟɯɧɢɱɟɫɤɢ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɞɜɭɯ ɛɥɨɤɨɜ – ɛɥɨɤɚ 
ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ (ɪɢɫ. 3) ɢ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ (ɪɢɫ. 4). 
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Рɢɫ.3. ȼɧɟɲɧɢɣ ɜɢɞ ɉɅɄ OMRON CP1L ɢ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ. 
 

Ȼɥɨɤ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ ɫ ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɧɟɦ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɋɍ ɫɨɞɟɪɠɢɬ ɉɅɄ ɢ 
ɬɭɦɛɥɟɪɵ ɩɨɞɚɱɢ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɧɚ ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ ɤɨɧɬɪɨɥɥɟɪɚ.  

Рɢɫ.4. Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ. 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɹɜɥɹɸɳɢɣɫɹ ɩɨ ɫɭɬɢ ɛɥɨɤɨɦ ɫɨɩɪɹɠɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɫɢɝɧɚɥɨɜ ɫ ɉɅɄ ɞɥɹ  ɭɩɪɚɜɥɟɧɢɹ ɲɚɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɫ ɩɨɦɨɳɶɸ ɫɢɥɨɜɵɯ ɤɥɸɱɟɣ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɛɥɨɤɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɜɹɡɶ М ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ (ɪɢɫ. 5). 
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Рɢɫ.5. ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɟɫɬɧɢɱɧɵɯ 
ɞɢɚɝɪɚɦɦ ɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɟ CБ-PrШРrКЦЦОr, ɜ ɧɟɣ ɠɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ, ɤɨɦɩɢ-
ɥɢɪɨɜɚɧɢɟ, ɡɚɝɪɭɡɤɚ ɢ ɜɵɝɪɭɡɤɚ ɩɪɨɝɪɚɦɦ ɜ ɉɅɄ.  

 
Ɉɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦы ɭɩɪɚɜɥɟɧɢɹ «ɍɊ-4» 

ɍɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɪɨɛɨɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɞɢɫɤɪɟɬɧɨɦɭ ɩɨɡɢɰɢɨɧɧɨɦɭ ɫɩɨɫɨɛɭ Д1Ж. ɂɫɩɨɥɶ-
ɡɭɟɦɵɣ ɲɚɝɨɜɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɧɟ ɢɦɟɟɬ ɞɚɬɱɢɤɨɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɩɨɥɨɠɟɧɢɸ ɢ ɫɤɨɪɨɫɬɢ. Ɍɚɤɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ: ɩɪɨɫɬɨɬɚ ɪɚɡɪɚɛɨɬɤɢ ɭɩɪɚɜ-
ɥɹɸɳɢɯ ɩɪɨɝɪɚɦɦ; ɦɚɥɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ; ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢ-
ɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɢ ɋɍ: ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɢɲɶ ɩɪɨɫɬɟɣɲɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ (ɨɛɵɱɧɨ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɟ – ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɢ ɞɪ.); ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚ-
ɟɬɫɹ ɧɟ ɤɚɱɟɫɬɜɨɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɤɚɱɟɫɬɜɨɦ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɪɨɛɨɬɚ; ɫɤɨɪɨɫɬɶ ɩɟɪɟ-
ɦɟɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɊɈ) ɧɟ ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ, ɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɢ-
ɜɨɞɚ; ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɪɨɛɨɬɚ ɩɨ ɡɚɞɚɧɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨ-
ɫɬɶɸ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ. 

Ɍɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɉɅɄ CP1L ɜɧɨɫɢɬ ɨɝɪɚɧɢɱɟɧɢɹ: ɧɚɥɢɱɢɟ ɞɜɭɯ ɢɦɩɭɥɶɫɧɵɯ ɜɵɯɨɞɨɜ 
ɩɨɡɜɨɥɹɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɩɪɚɜɥɹɬɶ ɬɨɥɶɤɨ ɞɜɭɦɹ ɲɚɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ, ɬ.ɟ. ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɟɪɟ-
ɦɟɳɟɧɢɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨ ɞɜɭɦ ɨɫɹɦ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɡɵɤɨɜ LD ɢ FBD, ɤɨɬɨɪɵɟ 
ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ; ɨɛɴɟɦ ɞɨ-
ɫɬɭɩɧɵɯ ɲɚɝɨɜ ɩɪɨɝɪɚɦɦɵ ɨɝɪɚɧɢɱɟɧ ɜɟɥɢɱɢɧɨɣ 5 Ʉ, ɱɬɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɥɨɠɧɵɯ ɬɪɚɟɤ-
ɬɨɪɢɣ; ɫɢɫɬɟɦɚ «ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ-ɉɅɄ-ɷɥɟɤɬɪɨɩɪɢɜɨɞ» ɧɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɜ ɪɟɠɢɦɟ ɨɬɥɚɞɤɢ 
ɩɪɨɝɪɚɦɦɵ; ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɬɪɚɟɤɬɨɪɢɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜɜɨɞɨɦ ɤɨɨɪɞɢɧɚɬ (ɱɢɫɥɚ ɢɦɩɭɥɶɫɨɜ) 
ɩɨɥɨɠɟɧɢɹ ɊɈ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɵɜɚɬɶ.  

ɋ ɰɟɥɶɸ ɩɨɜɵɫɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɨɛɨɬɚ-ɦɚɧɢɩɭɥɹɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟ-
ɫɬɢ ɫɥɟɞɭɸɳɢɟ ɭɥɭɱɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ: 

ɭɫɬɚɧɨɜɢɬɶ ɩɨɞɫɢɫɬɟɦɭ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɨɛɨɬɚ; 
ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɟɸɳɟɝɨɫɹ ɉɅɄ ɢ ɩɟɪɟɣɬɢ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɩɨ 

ɩɪɢɧɰɢɩɚɦ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɑɉɍ. 
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ɑɬɨɛɵ ɨɛɨɣɬɢ ɭɤɚɡɚɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɤ ɫɩɨɫɨɛɭ ɧɟɩɪɟɪɵɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɟɦ ɊɈ, ɞɥɹ ɱɟɝɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ MКМС3 CNC CШЧЭrШХХОr ПШr АТЧ-
НШаs БP & 2000 Д4Ж. 

 
Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦы ɭɩɪɚɜɥɟɧɢɹ «ɍɊ-4» ɧɚ ɨɫɧɨɜɟ MКМС3 

MКМС3 – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ (ɉɉ), ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧ-
ɬɪɨɥɥɟɪɚ ɫɬɚɧɤɚ ɫ ɑɉɍ. Ⱦɚɧɧɵɣ ɉɉ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ, ɜɵɩɨɥɧɹɸɳɢɯ ɮɪɟ-
ɡɟɪɨɜɚɧɢɟ, ɬɪɚɫɫɢɪɨɜɤɭ, ɝɪɚɜɢɪɨɜɤɭ, ɩɥɚɡɦɟɧɧɭɸ ɢ ɥɚɡɟɪɧɭɸ ɪɟɡɤɢ, ɬɨɤɚɪɧɭɸ ɨɛɪɚɛɨɬɤɭ (ɪɢɫ. 6).  

 
Рɢɫ.6. Ƚɥɚɜɧɨɟ ɨɤɧɨ MКМС3. 

 
ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ MКМС3 ɫɩɨɫɨɛɧɚ ɜɵɩɨɥɧɹɬɶ ɜɵɱɢɫɥɟɧɢɹ ɤɨɦɚɧɞ G-ɤɨɞɚ ɜ ɪɟɠɢɦɟ ɪɟ-

ɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɫɥɨɠɧɵɯ ɤɨɨɪɞɢɧɚɬɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. MКМС3 ɨɛɥɚɞɚɟɬ ɲɢɪɨɤɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹ-
ɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɚɦɢ, ɩɨɷɬɨɦɭ ɡɞɟɫɶ ɩɪɢɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɬɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ-ɦɚɧɢɩɭɥɹɬɨɪɨɦ: 

ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ; 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɨɫɹɦ Б, В, Г ɢ ɫɯɜɚɬɨɦ ɩɨ ɤɨɦɚɧɞɚɦ G-ɤɨɞɚ; 
ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɨɧɞɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɰɢɮɪɨɜɤɭ ɞɟɬɚɥɢ; 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɤɨɞɟɪɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɥɨɠɟɧɢɣ ɭɡɥɨɜ ɪɨɛɨɬɚ. 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ ɧɚ ɨɫɧɨɜɟ MКМС3 ɱɟɪɟɡ ɞɪɚɣɜɟɪ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɨɪɬɚ ɤɨɦɩɶɸɬɟ-

ɪɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɢɧɬɟɪɮɟɣɫɧɨɣ ɩɥɚɬɨɣ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚɟɬ ɫɢɝɧɚɥɵ sЭОp/НТr ɧɚ ɞɪɚɣɜɟɪɵ ɲɚɝɨɜɵɯ ɞɜɢ-
ɝɚɬɟɥɟɣ (ɪɢɫ. 7).  

ɇɚ ɢɧɬɟɪɮɟɣɫɧɨɣ ɩɥɚɬɟ ɢɦɟɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɚɧɚɥɨɝɨɜɵɟ ɢ ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ/ɜɵɯɨɞɵ, 
ɫɢɝɧɚɥɵ ɤɨɬɨɪɵɯ ɜɜɨɞɹɬɫɹ (ɢɥɢ ɜɵɜɨɞɹɬɫɹ) ɜ MКМС3 ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ 
ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 
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Рɢɫ.7. ɋɯɟɦɚ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ȼыɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

Ⱦɥɹ ɚɩɩɚɪɚɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɋɍ ɪɨɛɨɬɚ ɜ ɤɚɱɟɫɬɜɟ ɢɧɬɟɪɮɟɣɫɧɨɣ ɩɥɚɬɵ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ 
ɩɥɚɬɚ DБB54 (ɪɢɫ. 8).  

Рɢɫ. 8. ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɴɟɦɵ ɩɥɚɬɵ DБB54: 
Б1 – ɪɚɡɴɟɦ DB25M ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɢɫɬɨɱɧɢɤɭ ɫɢɝɧɚɥɨɜ; БИUSB – ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ ɨɬ USB-ɩɨɪɬɚ; Б2 – 
ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 5 ȼ; Б7, Б8, Б9 – ɪɚɡɴɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɰɢɮɪɨɜɵɯ ɞɢɫɩɥɟɟɜ; БMPG – 
ɪɚɡɴɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢɦɩɭɥɶɫɨɜ; LEDИБ, LEDИВ, LEDИГ, LEDИA – ɫɜɟɬɨɞɢɨɞɵ ɚɤɬɢɜɧɨɫɬɢ 
ɫɢɝɧɚɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɫɢ; SА1 – ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɜɵɛɨɪɚ ɪɚɡɴɟɦɚ ɩɢɬɚɧɢɹ. 
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ɋɨɝɥɚɫɧɨ ɪɭɤɨɜɨɞɫɬɜɭ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɥɚɬɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Д5Ж: 
ɩɨɞɤɥɸɱɟɧɢɟ 5 ɨɫɟɣ; 
5 ɜɯɨɞɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɧɨɩɨɤ ɢ ɞɚɬɱɢɤɨɜ; 
ɪɚɡɴɟɦ DB25M ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ LPT-ɩɨɪɬɭ; 
ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 5 ȼ ɨɬ USB-ɩɨɪɬɚ ɢɥɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ; 
1 ɫɢɥɨɜɨɟ ɪɟɥɟ  ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ (ɬɨɤ ɞɨ 10 Ⱥ); 
ɪɚɡɴɟɦɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɰɢɮɪɨɜɵɯ ɞɢɫɩɥɟɟɜ; 
ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɪɭɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢɦɩɭɥɶɫɨɜ (MPG, «ɞɠɨɣɫɬɢɤɚ»).  
ɍɩɪɚɜɥɟɧɢɟ ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɪɚɣɜɟɪɨɦ ɬɢɩɚ STB57-1, ɤɨɬɨɪɵɣ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɭɯɮɚɡɧɵɦɢ ɒȾ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɬɨɤɨɦ ɮɚɡɵ ɞɨ 4 Ⱥ Д5Ж. ȼɫɟ ɭɩɪɚɜ-
ɥɹɸɳɢɟ ɜɯɨɞɵ ɞɪɚɣɜɟɪɚ ɨɩɬɨɢɡɨɥɢɪɨɜɚɧɵ (ɪɢɫ. 9). 

 
Рɢɫ. 9. ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɴёɦɵ ɞɪɚɣɜɟɪɚ TB6560-1: 

Б1 – ɪɚɡɴɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ; Б2 – ɪɚɡɴɟɦ ɩɨɞɤɥɸɱɟɧɢɹ ɲɚɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ; DIP1 – ɩɟɪɟ-
ɤɥɸɱɚɬɟɥɶ ɭɫɬɚɧɨɜɤɢ ɦɢɤɪɨɲɚɝɚ, ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɢ ɬɨɤɚ ɭɞɟɪɠɚɧɢɹ; Б3 – ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ; LED1 – ɢɧɞɢɤɚɬɨɪ 
ɨɲɢɛɤɢ; LED2 – ɢɧɞɢɤɚɬɨɪ ɝɨɬɨɜɧɨɫɬɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɞɪɚɣɜɟɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɝɧɚɥɚɦɢ STEP/DIR ɢ ENABLE. Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚ ɞɪɚɣɜɟɪɚ: ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 15-40 ȼ; ɦɢɤɪɨɲɚɝ – ɞɨ 1/64; ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɬɨɤ ɨɛɦɨɬɨɤ ɞɜɢɝɚ-
ɬɟɥɹ ɞɨ 4Ⱥ; ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɧɢɠɟɧɢɟ ɬɨɤɚ ɭɞɟɪɠɚɧɢɹ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɢɡɦɟɧɟɧɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɬ.ɟ. ɨɬɤɚɡ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɉɅɄ OMRON CP1L ɢ ɩɟɪɟɯɨɞ ɧɚ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɧɬɪɨɥɥɟɪ MКМС3, ɪɚɫɲɢɪɹɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɪɨɛɨɬɚ-ɦɚɧɢɩɭɥɹɬɨɪɚ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɫɬɚ-
ɧɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɨɦ «ɍɊ-4» ɢ ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ 
ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɋɍ. 
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