
 



 

ȝȷȲȬȯȺȻȪȵɆȷȪɉ ȻȲȻȼȯȶȪ ȡșȝ Ȯȵɉ ȺȯɂȯȷȲɉ ȼȯȿȷȸȵȸȭȲɁȯȻȴȲȿ  ȱȪȮȪɁ 

ȖȷȸȭȸȬȪȺȲȪȷȼȷȸȻȼɆ ȴȸȶȹȸȷȸȬȴȲ 
 ȊȫȻȼȺȪȴɀȲȲ ɉȮȺȪ ȸȫȯȻȹȯɁȲȬȪɈȼ:  

¶   ȶȷȸȭȸȼȯȺȶȲȷȪȵɆȷȽɈ ȴȸȶȹȸȷȸȬȴȽ ȻȲȻȼȯȶɅ ȡșȝ 

¶   ȽȹȺȪȬȵȯȷȲȯ ȹȯȺȲȾȯȺȲȳȷɅȶȲ ȽȻȼȺȸȳȻȼȬȪȶȲ ȹȸ  ȹȺȸȶɅɂȵȯȷȷɅȶ 

ȹȺȸȼȸȴȸȵȪȶ SERCOS III, EtherCAT, CAN, Step|Dir, Modbus  

¶   ȹȺȲȶȯȷȯȷȲȯ ȬȻȼȺȸȯȷȷȸȭȸ ȲȵȲ Ȭȷȯɂȷȯȭȸ șȕȔ ȹȸ ȻȹȯɀȲȪȵɆȷȸȶȽ ȹȺȸ-

ȼȸȴȸȵȽ ȷȪ ȸȻȷȸȬȯ ȻȯȼȲ Ethernet 

ȖȷȸȭȸȼȯȺȶȲȷȪȵɆȷɅȳ 

ȲȷȼȯȺȾȯȳȻ 

ȸȹȯȺȪȼȸȺȪ 

 

ȖȷȸȭȸȴȪȷȪȵɆȷȪɉ, 

ȶȷȸȭȸɂȹȲȷȮȯȵɆȷȪɉ, 

ȶȷȸȭȸȴȸȸȺȮȲȷȪȼȷȪɉ 

ȸȫȺȪȫȸȼȴȪ 

 

ȌɅȻȸȴȸȻȴȸȺȸȻȼȷȸȯ  

ȻȯȼȯȬȸȯ ȽȹȺȪȬȵȯȷȲȯ 

ȹȯȺȲȾȯȺȲȳȷɅȶȲ 

ȽȻȼȺȸȳȻȼȬȪȶȲ   

 

 çȐɊȻȼȴȪɉè Ȳ 

ȷȪȻȼȺȪȲȬȪȯȶȪɉ 

ȻȲȷȿȺȸȷȲȱȪɀȲɉ ȸȻȯȳ 

 

ȒȷȼȯȺȹȸȵɉɀȲɉ Ȭ 

ȷȪȷȸȶȯȼȺȪȿ 

 

ȞȽȷȴɀȲȲ ȵȪȱȯȺȷȸȳ Ȳ 

ȭȲȮȺȸȪȫȺȪȱȲȬȷȸȳ 

ȸȫȺȪȫȸȼȴȲ 

 

ȗȪȻȼȺȸȳȴȪ ȹȸȮ 

ȲȷȮȲȬȲȮȽȪȵɆȷɅȯ 

ȼȺȯȫȸȬȪȷȲɉ 

șȺȪȬȲȵɆȷȪɉ ȴȸȷɀȯȹɀȲɉ ñ ȭȪȺȪȷȼȲɉ ȽȻȹȯȿȪ 

țȼȺ. 2 

țȲȻȼȯȶȪ ȡșȝ ȮȪɊȼ ȬȸȱȶȸȰȷȸȻȼɆ ȸȹȯȺȪȼȲȬ-

ȷȸȭȸ ȴȸȷȾȲȭȽȺȲȺȸȬȪȷȲɉ ȹȸȮ ȴȸȷȴȺȯȼȷɅȯ ȼȯȿȷȸ-

ȵȸȭȲɁȯȻȴȲȯ ȱȪȮȪɁȲ, ȺȯȪȵȲȱȽȯȶɅȯ ȷȪ ȻȼȪȷȴȪȿ 

ȺȪȱȷȸȭȸ ȼȲȹȪ, Ȭ ȼȸȶ ɁȲȻȵȯ ȷȪ ȷȸȬɅȿ ȸȫȺȪȱɀȪȿ 

ȼȯȿȷȸȵȸȭȲɁȯȻȴȸȭȸ ȸȫȸȺȽȮȸȬȪȷȲɉ. țȲȻȼȯȶȪ ȡșȝ 

ȸȻȷȪɃȯȷȪ ȻȺȯȮȻȼȬȪȶȲ ȷȪȻȼȺȸȳȴȲ ȼȯȿȷȸȵȸȭȲɁȯ-

ȻȴȲȿ ȴȸȶȹȵȯȴȻȸȬ, ȹȸȮȴȵɈɁȯȷȲɉ ȴ ɀȯȿȸȬɅȶ Ȼȯ-

ȼɉȶ, ȸȫȻȵȽȰȲȬȪȷȲɉ ȬȻȹȸȶȸȭȪȼȯȵɆȷȸȭȸ ȸȫȸȺȽȮȸ-

ȬȪȷȲɉ Ȳ ȸȫȽɁȯȷȲɉ ȹȯȺȻȸȷȪȵȪ. ȘȼȴȺɅȼȪɉ ȶȸȮȽȵɆ-

ȷȪɉ ȶȪȻɂȼȪȫȲȺȽȯȶȪɉ ȪȺȿȲȼȯȴȼȽȺȪ ȻȲȻȼȯȶɅ 

ȽȹȺȪȬȵȯȷȲɉ ȹȸȱȬȸȵɉȯȼ ȻȼȪȷȴȸȻȼȺȸȲȼȯȵɉȶ Ȳ ȴȸ-

ȷȯɁȷɅȶ ȹȸȵɆȱȸȬȪȼȯȵɉȶ ȺȪȻɂȲȺɉȼɆ ȯɊ ȾȽȷȴɀȲȸ-

ȷȪȵɆȷɅȯ ȬȸȱȶȸȰȷȸȻȼȲ ȱȪ ȻɁɊȼ ȹȺȸȻȼȸȳ ȲȷȼȯȭȺȪ-

ɀȲȲ ȷȸȬɅȿ ȹȺȸȭȺȪȶȶȷȸ-ȪȹȹȪȺȪȼȷɅȿ ȺȯɂȯȷȲȳ.  



 

ȖȸȮȽȵɆ ȺȯȪȵɆȷȸȭȸ ȬȺȯȶȯȷȲ (ȖȚȌ) 

¶ ȺȪȻȹȸȵȸȰȯȷȲȯ Ȭ ɇȵȯȴȼȺȸɂȴȪȾȽ 

ȻȼȪȷȴȪ 

¶ ȸȼ 1 Ȯȸ 3 ȹȵȪȼ ȺȪȻɂȲȺȯȷȲɉ 

¶ 6 ȻȬȸȫȸȮȷɅȿ USB ȺȪȱɄɊȶȸȬ Ȯȵɉ 

ȻȵȽȰȯȫȷȸȭȸ ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȹȺȲ 

ȹȽȻȴȸ-ȷȪȵȪȮȸɁȷɅȿ ȺȪȫȸȼȪȿ 

ȔȵȪȻȻ ȱȪɃȲȼɅ ñ ȴȸȺȹȽȻ IP54 ȍȘțȜ 1454 (ȹȸ ȻȼȪȷȮȪȺȼȽ 

IEC-952) 

ȍȪȫȪȺȲȼȷɅȯ ȺȪȱȶȯȺɅ, ȷȯ ȫȸȵȯȯ 278ȿ169,2ȿ463,8 (ȶȶ) 

ȖȪȻȻȪ, ȷȯ ȫȸȵȯȯ 6 ȴȭ 

țȼȺ. 3 

ȚȯȪȵȲȱȽȯȼ ɉȮȺȸ ȻȲȻȼȯȶɅ ȡșȝ çȊȴȻȲȘȖȊ ȔȸȷȼȺȸȵè. 

 

Ȍ ȱȪȬȲȻȲȶȸȻȼȲ ȸȼ ȴȸȷȾȲȭȽȺȪɀȲȲ ȬȸȱȶȸȰȷɅ ȶȸȮȲȾȲȴȪɀȲȲ: 

¶ 15ɦ ɀȬȯȼȷȸȳ ȶȸȷȲȼȸȺ 

¶ 8 ȾȽȷȴɀȲȸȷȪȵɆȷɅȿ F-ȴȵȪȬȲɂ ȻȷȲȱȽ 

¶ 8 ȹȺȸȭȺȪȶȶȲȺȽȯȶɅȿ ȶȪɂȲȷȷɅȿ M-ȴȵȪȬȲɂ ȻȹȺȪȬȪ,  

Ȯȵɉ ȽȹȺȪȬȵȯȷȲɉ ɇȵȯȴȼȺȸȪȬȼȸȶȪȼȲȴȸȳ ȻȼȪȷȴȪ 

¶ USB ȺȪȱɄɊȶ ȷȪ ȹȯȺȯȮȷȯȳ ȹȪȷȯȵȲ 

¶ 2 ȻȬȸȫȸȮȷɅȿ ȺȪȱɄɊȶȪ USB ȷȪ ȱȪȮȷȯȳ ȹȪȷȯȵȲ 

ȞȽȷȴɀȲȸȷȪȵɆȷɅȯ ȴȵȪȬȲɂȲ 8 ɂȼ 

șȺȸȭȺȪȶȶȲȺȽȯȶɅȯ ȶȪɂȲȷȷɅȯ ȴȵȪ-

ȬȲɂȲ 

8 ɂȼ 

ȔȵȪȻȻ ȱȪɃȲȼɅ ȶȸȷȲȼȸȺȪ IP54 ȍȘțȜ 1454 (ȹȸ ȻȼȪȷȮȪȺȼȽ 

IEC-952) 

ȔȵȪȻȻ ȱȪɃȲȼɅ ȴȸȺȹȽȻȪ IP20 ȍȘțȜ 1454 (ȹȸ ȻȼȪȷȮȪȺȼȽ 

IEC-952) 

ȍȪȫȪȺȲȼȷɅȯ ȺȪȱȶȯȺɅ, ȷȯ ȫȸȵȯȯ 482,6ȿ133,25ȿ320 (ȶȶ) 

ȗȪȹȺɉȰȯȷȲȯ ȹȲȼȪȷȲɉ 220 Ȍ 

ȖȪȻȻȪ, ȷȯ ȫȸȵȯȯ 10 ȴȭ 

șȪȷȯȵɆ ȸȹȯȺȪȼȸȺȪ Ȭ ȻȸȻȼȪȬȯ  

ȻȲȻȼȯȶɅ ȡșȝ: 

¶ ȹȺȯȮȸȻȼȪȬȵɉȯȼ ȷȪȻȼȺȪȲȬȪȯȶɅȳ 

ȭȺȪȾȲɁȯȻȴȲȳ ȲȷȼȯȺȾȯȳȻ 

¶ ȹȸȱȬȸȵɉȯȼ ȽȻȼȪȷȪȬȵȲȬȪȼɆ Ȯȸȹȸȵ-

ȷȲȼȯȵɆȷȸȯ șȘ Ȼ Ȭȷȯɂȷȯȭȸ ȷȸȻȲ-

ȼȯȵɉ 

¶ ȸȫȯȻȹȯɁȲȬȪȯȼ ȹȺȲȬɉȱȴȽ ȶȪɂȲȷ-

ȷɅȿ ȴȵȪȬȲɂ Ȳ ȻȼȺȸȴȲ ȻȸȻȼȸɉȷȲɉ 

ȴ ȼȯȿȷȸȵȸȭȲɁȯȻȴȸȶȽ ȹȺȸɀȯȻȻȽ 

șȪȷȯȵɆ ȸȹȯȺȪȼȸȺȪ 



 

șȺȸȬȸȮȷȸȳ ȹȽȵɆȼ ȽȹȺȪȬȵȯȷȲɉ Ȯȵɉ ȻȼȪȷȴȪ c ȡșȝ. ȚȪȱȺȯɂȯ-

ȷȲȯ ɇȷȴȸȮȯȺȪ MPG 100PPR, ȽȹȺȪȬȵȯȷȲȯ ȽȶȷȸȰȲȼȯȵȯȶ 

ȲȶȹȽȵɆȻȸȬ *1, *10, *100. ȔȷȸȹȴȪ E-Stop Ȳ ȴȷȸȹȴȪ ȱȪȹȽȻ-

ȴȪ. ȗȪȹȺɉȰȯȷȲȯ ȹȲȼȪȷȲɉ 5Ȍ, ȮȲȾȾȯȺȯȷɀȲȪȵɆȷɅȳ ȬɅȿȸȮ 

ɇȷȴȸȮȯȺȪ ȷȪ 26LS31.   

țȼȺ. 4 

șȽȵɆȼ ȺȽɁȷȸȭȸ ȽȹȺȪȬȵȯȷȲɉ 

¶ ȽȻȼȪȷȪȬȵȲȬȪȯȼȻɉ Ȭ ȴȸȷȻȼȺȽȴȼȸȺȻȴȲȳ ȫȵȸȴ, ȻȸȱȮȪ-

ȬȪȯȶɅȳ ȻȼȪȷȴȸȻȼȺȸȲȼȯȵȯȶ Ȯȵɉ ȺȪȱȶȯɃȯȷȲɉ ȷȪ 

ȻȼȪȷȴȯ 

¶ Ȳȶȯȯȼ 2 ȻȬȸȫȸȮȷɅȿ ȺȪȱɄȯȶȪ DB-9, ȴȸȼȸȺɅȯ 

ȹȺȯȮȷȪȱȷȪɁȯȷɅ Ȯȵɉ ȹȸȮȴȵɈɁȯȷȲɉ ȬȷȯɂȷȲȿ ȶȪ-

ȿȸȬȲɁȴȸȬ ȹȸ ȹȺȸȼȸȴȸȵȽ RS-232  

¶ Ȳȶȯȯȼ ȶȷȸȭȸȹȸȱȲɀȲȸȷȷɅȯ ȹȯȺȯȴȵɈɁȪȼȯȵȲ Ȯȵɉ 

ȽȻȼȪȷȸȬȴȲ ȹȺȸɀȯȷȼȷɅȿ ȱȷȪɁȯȷȲȳ ȸȫȸȺȸȼȸȬ 

ɂȹȲȷȮȯȵɉ Ȳ ȹȸȮȪɁȲ  

șȺȸȭȺȪȶȶȲȺȽȯȶɅȯ ȾȽȷȴɀȲȸȷȪȵɆȷɅȯ 

ȴȵȪȬȲɂȲ 

34 ɂȼ 

țȬȸȫȸȮȷȸ ȹȺȸȭȺȪȶȶȲȺȽȯȶɅȯ ȴȵȪȬȲ-

ɂȲ 

6 ɂȼ 

ȊȹȹȪȺȪȼȷɅȯ ȸȺȭȪȷɅ ȽȹȺȪȬȵȯȷȲɉ 6 ɂȼ 

ȔȵȪȻȻ ȱȪɃȲȼɅ ñ ȵȲɀȯȬȪɉ ȻȼȸȺȸȷȪ IP54 ȍȘțȜ 1454 (ȹȸ ȻȼȪȷȮȪȺȼȽ 

IEC-952) 

ȔȵȪȻȻ ȱȪɃȲȼɅ ñ ȴȸȺȹȽȻ IP20 ȍȘțȜ 1454 (ȹȸ ȻȼȪȷȮȪȺȼȽ 

IEC-952) 

ȍȪȫȪȺȲȼȷɅȯ ȺȪȱȶȯȺɅ, ȷȯ ȫȸȵȯȯ 130ĭ482,6ĭ125 (ȶȶ) 

ȖȪȻȻȪ, ȷȯ ȫȸȵȯȯ 3 ȴȭ 

țȼȪȷȸɁȷȪɉ ȹȪȷȯȵɆ ȬɅȹȸȵȷȯȷȪ Ȭ 

ȬȲȮȯ ȴȸȷȻȼȺȽȴȼȲȬȷȸ ȱȪȴȸȷɁȯȷ-

ȷȸȭȸ ȶȸȮȽȵɉ Ȼȸ ȬȻȼȺȸȯȷȷɅȶ 

ȹȺȸȭȺȪȶȶȷɅȶ ȸȫȯȻȹȯɁȯȷȲȯȶ. 

Șȫȶȯȷ ȮȪȷȷɅȶȲ Ȼ ȴȸȶȹɆɈȼȯ-

Ⱥȸȶ ȬȯȺȿȷȯȭȸ ȽȺȸȬȷɉ ȸȻȽɃȯȻȼȬ-

ȵɉȯȼȻɉ ȹȸ ȻȹȯɀȲȪȵɆȷȸȶȽ ȹȺȸȼȸ-

ȴȸȵȽ ȷȪ ȸȻȷȸȬȯ ȻȯȼȲ Ethernet . 

țȼȪȷȸɁȷȪɉ ȹȪȷȯȵɆ 

ȝȹȺȪȬȵȯȷȲȯ ȸȻɉȶȲ ȻȼȪȷȴȪ 6 

ȎȵȲȷȪ ȹȺȸȬȸȮȪ 1,5ñ5 ȶ 

ȖȪȻȻȪ, ȷȯ ȫȸȵȯȯ 0,6 ȴȭ 



 

țȼȺ. 5 

ȒȷȼȯȭȺȲȺȸȬȪȷ Ȭ ɉȮȺȸ ȻȲȻȼȯȶɅ ȡșȝ. 

țȸȮȯȺȰȲȼ: 

¶ ȹȺȲȴȵȪȮȷȸȯ ȹȺȸȭȺȪȶȶȷȸȯ ȸȫȯȻȹȯɁȯȷȲȯ Ȯȵɉ ȬȱȪȲȶȸȮȯȳȻȼȬȲɉ Ȼ ȴȸȷȯɁȷɅȶ ȹȸȵɆȱȸȬȪȼȯ-

ȵȯȶ 

¶ ȪȹȹȪȺȪȼȷȽɈ ɁȪȻȼɆ, ȹȺȯȮȻȼȪȬȵɉɈɃȽɈ Ȼȸȫȸȳ ȶȸȮȽȵȲ ȬȬȸȮȪ-ȬɅȬȸȮȪ Ȯȵɉ ȺȯɂȯȷȲɉ ȱȪȮȪɁȲ 

ȵȸȭȲɁȯȻȴȸȭȸ ȽȹȺȪȬȵȯȷȲɉ 

¶ ȲȷȻȼȺȽȶȯȷȼȪȺȲȳ Ȯȵɉ ȹȺȸȭȺȪȶȶȲȺȸȬȪȷȲɉ Ȳ ȷȪȻȼȺȸȳȴȲ ȴȸȷȼȺȸȵȵȯȺȪ 

șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ ȷȪ ɉȱɅȴȯ FBDñFunction Block Diagram  (ȻȼȪȷȮȪȺȼȪ ȖȧȔ 61131). 

șȺȸɀȯȻȻ ȻȸȱȮȪȷȲɉ ȽȹȺȪȬȵɉɈɃȯȳ ȹȺȸȭȺȪȶȶɅ ȬȴȵɈɁȪȯȼ ȺȪȱȺȪȫȸȼȴȽ ȹȺȸȭȺȪȶȶɅ, ȴȸȷȾȲȭȽ-

ȺȲȺȸȬȪȷȲȯ ȹȸȮȴȵɈɁɊȷȷɅȿ ȽȻȼȺȸȳȻȼȬ Ȳ ȸȼȵȪȮȴȽ ȹȺȸȭȺȪȶȶɅ.  

Ȍ ȺȯȰȲȶȯ ȸȼȵȪȮȴȲ ȶȸȰȷȸ ȬȲȱȽȪȵȲȱȲȺȸȬȪȼɆ Ȭ ȼȯȺȶȲȷȪȵɆȷȸȳ ɁȪȻȼȲ ȺȯȮȪȴȼȸȺȪ ȼȯȴȽɃȲȯ ȱȷȪ-

ɁȯȷȲɉ ȬȿȸȮȷɅȿ Ȳ ȬɅȿȸȮȷɅȿ ȮȪȷȷɅȿ ȾȽȷȴɀȲȸȷȪȵɆȷɅȿ ȫȵȸȴȸȬ ȹȸ ȿȸȮȽ ȲȻȹȸȵȷȯȷȲɉ ȽȹȺȪȬȵɉɈ-

Ƀȯȳ ȹȺȸȭȺȪȶȶɅ.  

Ȏȵɉ ȮȯȼȪȵȲȱȪɀȲȲ ȲȷȾȸȺȶȪɀȲȲ ȸ ȿȸȮȯ ȬɅȹȸȵȷȯȷȲɉ ȹȺȸȭȺȪȶȶɅ ȲȶȯȯȼȻɉ ȹȸɂȪȭȸȬɅȳ Ⱥȯ-

ȰȲȶ. ȚȯȮȪȴȼȸȺ ȹȸȱȬȸȵɉȯȼ ȹȺȸȲȱȬȸȮȲȼɆ ȸȼȵȪȮȴȽ ȴȪȴ Ȭ ȸȷȵȪȳȷ, ȼȪȴ Ȳ ȸȾȵȪȳȷ ȺȯȰȲȶȪȿ.  

șȺȸȭȺȪȶȶȷȸñȺȯȪȵȲȱȸȬȪȷȷɅȳ ȴȸȷȼȺȸȵȵȯȺ ɇȵȯȴȼȺȸȪȬȼȸȶȪȼȲȴȲ (SoftPLC) 



 

ȊȬȼȸȶȪȼȲɁȯȻȴȸȯ ȬɅȹȸȵȷȯȷȲȯ ȽȹȺȪȬȵɉɈɃȲȿ ȹȺȸȭȺȪȶȶ ȚȯȰȲȶ ȺȯȾȯȺȲȺȸȬȪȷȲɉ 

3D ȭȺȪȾȲȴȪ ȍȺȪȾȲȴȪ ȜȪȫȵȲɀȪ ȻȶȯɃȯȷȲȳ   

ȷȽȵȯȬȸȳ ȼȸɁȴȲ ȱȪȭȸȼȸȬȴȲ 

ȚȯȰȲȶɅ Ȳ ɇȴȺȪȷɅ ȽȹȺȪȬȵȯȷȲɉ 

țȼȺ. 6 

ȚȯȰȲȶ ȺȽɁȷȸȭȸ ȬȬȸȮȪ (MDI) ȜȸȵɁȴȸȬɅȳ ȺȯȰȲȶ (Jog) ȒȱȶȯȺȲȼȯȵɆȷɅȯ ɀȲȴȵɅ 
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ȌɅȫȸȺ ȴȪȷȪȵȪ 
ȗȪȻȼȺȸȳȴȪ  

ȶȪɂȲȷȷɅȿ ȹȪȺȪȶȯȼȺȸȬ 

șȯȺȯȶȯȷȷɅȯ ȻȼȪȷȴȪ ȎȲȪȭȷȸȻȼȲȴȪ șȕȔ ȎȲȪȭȷȸȻȼȲȴȪ ȹȺȲȬȸȮȸȬ 

ȔȸȺȺȯȴɀȲɉ ȲȷȻȼȺȽȶȯȷȼȪ ȗȪȻȼȺȸȳȴȪ  ȹȸȵɆȱȸȬȪȼȯȵɆ-

Ȼȴȸȭȸ ȲȷȼȯȺȾȯȳȻȪ 
ȞȪȳȵȸȬɅȯ ȸȹȯȺȪɀȲȲ 

șȺȸȻȶȸȼȺ ȻȸȸȫɃȯȷȲȳ        

ȻȲȻȼȯȶɅ (Log) 
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ȘȫȵȪȻȼɆ ȹȺȲȶȯȷȯȷȲɉ   

  ȜȸȴȪȺȷɅȯ ȻȼȪȷȴȲ 

  ȞȺȯȱȯȺȷɅȯ ȻȼȪȷȴȲ 

  ȢȵȲȾȸȬȪȵɆȷɅȯ ȻȼȪȷȴȲ 

  ȕȪȱȯȺȷɅȯ ȻȼȪȷȴȲ 

  ȘȫȺȪȫȪȼɅȬȪɈɃȲȯ ɀȯȷȼȺɅ 

  ȚȪȻȼȸɁȷɅȯ ȻȼȪȷȴȲ 

  țȹȯɀȲȪȵɆȷɅȯ ȹȺȸȲȱȬȸȮȻȼȬȯȷȷɅȯ ȽȻȼȪȷȸȬȴȲ 

ȚȯȪȵȲȱȽȯȶɅȯ ȸȻȲ   

  ȕȲȷȯȳȷɅȯ 

  ȔȺȽȭȸȬɅȯ 

  ȋȯȻȴȸȷȯɁȷȸ-ȴȺȽȭȸȬɅȯ 

  șȯȺȯȴȵɈɁȯȷȲȯ ɂȹȲȷȮȯȵɆ/ȸȻɆ 

ȔȸȵȲɁȯȻȼȬȸ ȴȪȷȪȵȸȬ Ȏȸ 8 

ȔȸȵȲɁȯȻȼȬȸ ɂȹȲȷȮȯȵȯȳ Ȏȸ 4 (ȷȪ ȴȪȷȪȵ ȽȹȺȪȬȵȯȷȲɉ) 

ȔȸȵȲɁȯȻȼȬȸ ȽȹȺȪȬȵɉȯȶɅȿ ȸȻȯȳ Ȏȸ 32 (Ȯȸ 16 ȸȻȯȳ ȷȪ ȴȪȷȪȵ ȽȹȺȪȬȵȯȷȲɉ) 

ȔȸȵȲɁȯȻȼȬȸ ȭȺȽȹȹ master-slave ȷȪ 

ȴȪȷȪȵ 
Ȏȸ 16 

ȞȽȷȴɀȲȲ ȲȷȼȯȺȹȸȵɉɀȲȲ   

  ȘȹȯȺȯȰȪɈɃȲȳ ȹȺȸȻȶȸȼȺ ȴȪȮȺȸȬ ȽȹȺȪȬȵɉɈɃȯȳ ȹȺȸȭȺȪȶȶɅ  

  ȌȺȯȶɉ ɀȲȴȵȪ ȲȷȼȯȺȹȸȵɉɀȲȲ Ȯȸ 100ȶȴȻ 

  ȜȺȪȷȻȾȸȺȶȪɀȲɉ ȸȻȯȳ 5/6 Ȼ Tool Center Point-ȹȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯȶ 

  șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ Ȭ ȮȯȴȪȺȼȸȬɅȿ Ȳ ȹȸȵɉȺȷɅȿ ȴȸȸȺȮȲȷȪȼȪȿ 

  ȑȪȮȪȷȲȯ ȼȸȵɁȴȸȬȸȭȸ ȹȯȺȯȶȯɃȯȷȲɉ Ȭ ȮȯȴȪȺȼȸȬɅȿ ȴȸȸȺȮȲȷȪȼȪȿ 

  ȗȪȻȼȺȪȲȬȪȯȶȪɉ ȮȲȻȴȺȯȼȷȪɉ ȲȷȼȯȺȹȸȵɉɀȲɉ 

ȞȽȷȴɀȲȲ ȹȸȮȪɁȲ  

  țȴȸȺȸȻȼɆ ȹȸȮȪɁȲ Ȭ ȶȶ/ȶȲȷ ȲȵȲ ȮɈȳȶ/ȶȲȷ 

  șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ ȬȺȯȶȯȷȲ 

  șȸȮȪɁȪ ȷȪ ȸȫȸȺȸȼ 

 șȸȻȼȸɉȷȷȪɉ ȻȴȸȺȸȻȼɆ ȺȯȱȪȷȲɉ 

ȜȲȹɅ ȲȷȼȯȺȹȸȵɉɀȲȲ   

  ȵȲȷȯȳȷȪɉ 

  ȴȺȽȭȸȬȪɉ 

 ȬȲȷȼȸȬȪɉ 

  ȻȹȵȪȳȷȸȬȪɉ (ȴȽȫȲɁȯȻȴȲȳ ȻȹȵȪȳȷ,  ȻȹȵȪȳȷ ȊȴȲȶȪ, NURBS) 

ȜȯȿȷȲɁȯȻȴȲȯ ȮȪȷȷɅȯ 
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șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ   

  G-ȴȸȮɅ 

  
ȩȱɅȴ ȬɅȻȸȴȸȭȸ ȽȺȸȬȷɉ ANSI Ȼ ȬȸȱȶȸȰȷȸȻȼɆɈ ȬȵȸȰȯȷȲɉ ȹȸȮȹȺȸ-

ȭȺȪȶȶ Ȯȸ 7 ȽȺȸȬȷɉ 

ȔȸȵȲɁȯȻȼȬȸ ȼȯȺȶȲȷȪȵȸȬ Ȏȸ 8-ȶȲ ȼȯȺȶȲȷȪȵȸȬ, ȬȴȵɈɁȪɉ ȹȽȵɆȼɅ ȺȽɁȷȸȭȸ ȽȹȺȪȬȵȯȷȲɉ 

ȚȯȰȲȶɅ ȺȪȫȸȼɅ   

  ȊȬȼȸȶȪȼȲɁȯȻȴȲȳ 

  țȼȺȸȴȪ ȺȽɁȷȸȭȸ ȬȬȸȮȪ (MDI) 

  

ȚȽɁȷɅȯ 

               ȜȸȵɁȴȸȬɅȳ (Jog) 

               ȝȹȺȪȬȵȯȷȲȯ ȶȪȿȸȬȲȴȸȶ 

               ȝȹȺȪȬȵȯȷȲȯ  ȮȰȸȳȻȼȲȴȸȶ 

  ȚȯȰȲȶ ȺȯȾȯȺȲȺȸȬȪȷȲɉ 

  țȯȺȬȲȻȷɅȯ ȺȯȰȲȶɅ 

țȶȯɃȯȷȲȯ Ȳ ȴȸȺȺȯȴɀȲɉ   

  țȶȯɃȯȷȲȯ ȷȽȵɉ 

  ȧȴȬȲȮȲȻȼȪȷȼȷȪɉ ȴȸȺȺȯȴɀȲɉ 

  ȔȸȺȺȯȴɀȲɉ ȷȪ ȮȵȲȷȽ ȲȷȻȼȺȽȶȯȷȼȪ 

  3D-ȴȸȺȺȯȴɀȲɉ ȺȪȮȲȽȻȪ ȾȺȯȱɅ  

ȝȹȺȪȬȵȯȷȲȯ ȲȷȻȼȺȽȶȯȷȼȸȶ  

  ȔȸȷȾȲȭȽȺȲȺȽȯȶȪɉ ȫȪȱȪ ȮȪȷȷɅȿ ȲȷȻȼȺȽȶȯȷȼȪ 

 

ȌȸȱȶȸȰȷȸȻȼɆ ȱȪȮȪȷȲɉ ȹȪȺȪȶȯȼȺȸȬ ȴȸȺȺȯȴɀȲȲ ȲȷȻȼȺȽȶȯȷȼȪ (ȮȵȲȷȪ, 

ȺȪȮȲȽȻ, ȴȸȺȺȯȴɀȲɉ ȭȯȸȶȯȼȺȲȲ ȺȯȰȽɃȯȳ ȴȺȸȶȴȲ, ȮȪȷȷɅȯ ȹȸȵɆȱȸȬȪ-

ȼȯȵɉ) 

ȜȯȿȷȸȵȸȭȲɁȯȻȴȲȯ ɀȲȴȵɅ   

  ȚȪȻȼȸɁȴȪ 

  ȜȸȴȪȺȷȪɉ ȸȫȺȪȫȸȼȴȪ 

  ȞȺȯȱȯȺȸȬȪȷȲȯ 

ȞȽȷȴɀȲȲ   

  ȌɅȮȯȺȰȴȪ ȬȺȯȶȯȷȲ Ȭ ȻȯȴȽȷȮȪȿ Ȳ ȶȲȵȵȲȻȯȴȽȷȮȪȿ 

  
ȌȸȱȶȸȰȷȸȻȼɆ ȹȺȸȭȺȪȶȶȲȺȸȬȪȷȲɉ Ȼ ȲȻȹȸȵɆȱȸȬȪȷȲȯȶ ȻȲȻȼȯȶȷɅȿ 

ȹȯȺȯȶȯȷȷɅȿ 

  ȑȪȮȪȷȲȯ ȪȫȻȸȵɈȼȷɅȿ Ȳ ȸȼȷȸȻȲȼȯȵɆȷɅȿ ȹȯȺȯȶȯɃȯȷȲȳ 

  șȯȺȯȴȵɈɁȯȷȲȯ ȯȮȲȷȲɀ ȲȱȶȯȺȯȷȲɉ ȮɈȳȶ/ȶȶ 

  ȝȹȺȪȬȵȯȷȲȯ ȶȸɃȷȸȻȼɆɈ ȵȪȱȯȺȪ 
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  ȘȼȸȫȺȪȰȯȷȲȯ ȼȺȪȯȴȼȸȺȲȲ ȲȷȻȼȺȽȶȯȷȼȪ 

  șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ Ȭ ȮȯȴȪȺȼȸȬɅȿ Ȳ ȹȸȵɉȺȷɅȿ ȴȸȸȺȮȲȷȪȼȪȿ 

țȺȯȮȻȼȬȪ ȬȱȪȲȶȸȮȯȳȻȼȬȲɉ Ȼ ȹȸȵɆȱȸȬȪ-

ȼȯȵȯȶ 
  

  ȔȸȷȾȲȭȽȺȲȺȽȯȶɅȯ ȹȸȵɆȱȸȬȪȼȯȵɆȻȴȲȯ ɇȴȺȪȷɅ 

șȺȸȭȺȪȶȶȲȺȸȬȪȷȲȯ ȵȸȭȲɁȯȻȴȸȭȸ ȴȸȷ-

ȼȺȸȵȵȯȺȪ 
  

  
ȌȻȼȺȸȯȷȷɅȳ ȹȺȸȭȺȪȶȶȷȸ-ȺȯȪȵȲȱȸȬȪȷȷɅȳ ȴȸȷȼȺȸȵȵȯȺ ɇȵȯȴȼȺȸȪȬ-

ȼȸȶȪȼȲȴȲ 

  ȖȸȷȲȼȸȺȲȷȭ ȲȻȹȸȵȷȯȷȲɉ ȹȺȸȭȺȪȶȶ șȕȔ 

ȒȷȼȯȺȾȯȳȻɅ   

  SERCOS III 

  EtherCAT 

  CAN 

  Step|Dir 

  Modbus 

ȊȹȹȪȺȪȼȷȪɉ ɁȪȻȼɆ  

 ȖȸȮȽȵɆ ȺȯȪȵɆȷȸȭȸ ȬȺȯȶȯȷȲ:  

  șȺȸɀȯȻȻȸȺ Intel Core i3 ... i7  

  ȘȹȯȺȪȼȲȬȷȪɉ ȹȪȶɉȼɆ 2048 Ȗȋ 

  ȐɊȻȼȴȲȳ ȮȲȻȴ 500 ȍȋ 

  Ethernet 100 Ȗȫ/c  

 ȜȯȺȶȲȷȪȵ:  

  
ȐȔ ɇȴȺȪȷ ȸȼ 15 ȮɈȳȶȸȬ, ȺȪȱȺȯɂȯȷȲȯ ɇȴȺȪȷȪ ȷȯ ȶȯȷȯȯ 

1024ĭ768  

  ȖȪȼȯȺȲȷȻȴȪɉ ȹȵȪȼȪ mITX  

  ȘȹȯȺȪȼȲȬȷȪɉ ȹȪȶɉȼɆ ȷȯ ȶȯȷȯȯ 2 ȍȋ  

  ȐɊȻȼȴȲȳ ȮȲȻȴ SSD 60 ȍȋ 

  Ethernet 100 Ȗȫ/c 

  16 ȴȵȪȬȲɂ ȽȹȺȪȬȵȯȷȲɉ ȻȼȪȷȴȸȶ 
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Ȗțȑ çțȪȵɈȼè  

ȖȍȜȝ çțȜȊȗȔȒȗè    

¶ ȹȸȮȪɁȪ ȪȵȶȪȱȷȸȭȸ ȺȸȵȲȴȪ ȷȪ ȴȺȽȭ Ȯȵɉ ȹȺȪȬȴȲ nN=6000 ȶȲȷ-1; PN=0,88 ȴȌȼ; M0=2 ȗŁȶ; MN=1,4 ȗŁȶ; ȬȪȵ Ȼȸ 

ɂȹȸȷȴȸȳ 

¶ ȹȸȬȸȺȸȼ ȲȱȶȯȺȲȼȯȵɆȷȸȭȸ ȽȻȼȺȸȳȻȼȬȪ ð ȺȯȮȽȴȼȸȺȷɅȳ ȮȬȲȭȪȼȯȵɆ i=10; n2N=370 ȶȲȷ-1 ;PN=0,37 ȴȌȼ; 

M20=11 ȗŁȶ; M2N=9,5 ȗŁȶ; ȬȪȵ Ȼȸ ɂȹȸȷȴȸȳ 

¶ ȬȺȪɃȯȷȲȯ ɂȹȲȷȮȯȵɉ nN=2000 

ȶȲȷ-1 ;PN=10,47 ȴȌȼ; 

M0=70ȗŁȶ; MN=50 ȗŁȶ; ȭȵȪȮ-

ȴȲȳ ȬȪȵ 

¶ ȬȺȪɃȯȷȲȯ ȪȵȶȪȱȷȸȭȸ ȺȸȵȲȴȪ 

nN=6000 ȶȲȷ-1 ;PN=0,5 ȴȌȼ; 

M0=1,1 ȗŁȶ; MN=0,8 ȗŁȶ; ȬȪȵ 

Ȼȸ ɂȹȸȷȴȸȳ 

¶ ȽȷȲȬȯȺȻȪȵɆȷɅȳ ȺȯȱɆȫȸɂȵȲȾȸ-

ȬȪȵɆȷɅȳ ȻȼȪȷȸȴ Ȼ ȷȪȲȫȸȵɆɂȲȶ 

ȮȲȪȶȯȼȺȸȶ ȽȻȼȪȷȪȬȵȲȬȪȯȶȸȳ 

ȮȯȼȪȵȲ:  

 ȶȸȮȯȵɆ 80/480: 80 ȶȶ 

 ȶȸȮȯȵɆ 125/750: 125 ȶȶ 

 ȶȸȮȯȵɆ 200/1200: 200 ȶȶ 

¶ ȷȪȲȫȸȵɆɂȯȳ ȮȵȲȷȸȳ ȽȻȼȪȷȪȬȵȲ-

ȬȪȯȶȸȳ ȮȯȼȪȵȲ: 

 ȶȸȮȯȵɆ 80/480: 700 ȶȶ 

 ȶȸȮȯȵɆ 125/750: 1000 ȶȶ 

 ȶȸȮȯȵɆ 200/1200: 2000 ȶȶ  

ȜȯȿȷȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ 

șȺȸȯȴȼ çȚȏȑȦȋȊè 

țȲȻȼȯȶȪ ȡșȝ  çȊȴȻȲȘȖȊ ȔȸȷȼȺȸȵè Ȯȵɉ ȽȹȺȪȬȵȯȷȲɉ ȺȯȱɆȫȸɂȵȲȾȸȬȪȵɆȷɅȶȲ ȻȼȪȷȴȪȶȲ 

ȸȻȸȫȸ ȬɅȻȸȴȸȳ ȼȸɁȷȸȻȼȲ 

¶ȹȯȺȯȶȯɃȯȷȲȯ ȻȼȸȵȪ nN=2000  ȶȲȷ-1 ; 

PN=4,29 ȴȌȼ; M0=27 ȗŁȶ; MN=20,5 ȗŁȶ; ȬȪȵ Ȼȸ 

ɂȹȸȷȴȸȳ 

¶ȮȯȵȯȷȲȯ nN=3000 ȶȲȷ-1; PN=3,3 ȴȌȼ; 

M0=16 ȗŁȶ; MN=10,5 ȗŁȶ; ȭȵȪȮȴȲȳ ȬȪȵ 

¶ȹȸȮȪɁȪ ȷȪ ȬȺȯȱȪȷȲȯ nN=3000 ȶȲȷ-1; 

PN=2,29 ȴȌȼ; M0=11 ȗŁȶ; MN=7,3 ȗŁȶ; ȭȵȪȮȴȲȳ 

ȬȪȵ 

¶ȺȪȱȬȸȺȸȼ ȷȪ Ƚȭȸȵ ȹȸȮɄɊȶȪ ð ȺȯȮȽȴȼȸȺȷɅȳ ȮȬȲȭȪ-

ȼȯȵɆ i=10; n2N=200 ȶȲȷ-1; PN=1,47 ȴȌȼ; 

M20=76 ȗŁȶ; M2N=70 ȗŁȶ; ȬȪȵ Ȼȸ ɂȹȸȷȴȸȳ 

¶ȹȯȺȯȶȯɃȯȷȲȯ ɂȵȲȾȸȬȪȵɆȷȸȭȸ ȴȺȽȭȪ ȬȮȸȵɆ ȸȻȲ 

Ȯȵɉ ȹȺȪȬȴȲ nN=3000 ȶȲȷ-1; PN=1,35 ȴȌȼ; 

M0=5 ȗŁȶ; MN=4,3 ȗŁȶ; ȬȪȵ Ȼȸ ɂȹȸȷȴȸȳ 
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șȺȸȯȴȼ çQUASERè 
ȘȊȘ çȔȧȖȑè 

ȖȍȜȝ çțȜȊȗȔȒȗè    

țȲȻȼȯȶȪ ȡșȝ  çȊȴȻȲȘȖȊ ȔȸȷȼȺȸȵè Ȯȵɉ ȸȻȷȪɃȯȷȲɉ Ȳ ȲȻȹɅȼȪȷȲɉ ȻȼȪȷȴȪ Quaser 

MV184P/15C 

¶ șȯȺȯȶȯɃȯȷȲȯ ȹȸ ȸȻȲ X/Y/Zñ1020/610/610 ȶȶ 

¶ țȴȸȺȸȻȼɆ ȹȸȮȪɁȲ ȹȸ ȸȻɉȶ X/Y/Zñ40/40/36 ȶ/

ȶȲȷ 

¶ ȎȲȪȶȯȼȺ Ȳ ɂȪȭ ȢȌșñÏ45/P=16/16/12  

¶ ȘȫȸȺȸȼɅ ɂȹȲȷȮȯȵɉ (ȶȪȴȻ.) - 15 ȼɅȻ. 

¶ țȲȻȼȯȶȪ ȪȬȼȸȶȪȼȲɁȯȻȴȸȳ ȻȶȯȷɅ ȲȷȻȼȺȽȶȯȷȼȪ 

(ȶȪȭȪȱȲȷ ȷȪ 30 ȹȸȱȲɀȲȳ, ȸȹɀȲȸȷȪȵɆȷȸ 48/60 

ȹȸȱȲɀȲȳ) 

¶ ȝȻȼȪȷȸȬȸɁȷɅȯ ȺȪȱȶȯȺɅ (ȹȺȲ ȶȪȭȪȱȲȷȯ ȷȪ 30 

ȲȷȻȼȺȽȶȯȷȼȸȬ ) - 2515ȿ2625ȿ3060 ȶȶ  

¶ șȸȼȺȯȫȵɉȯȶȪɉ ȶȸɃȷȸȻȼɆ - 30 ȴȌȼ 

ȜȯȿȷȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ 
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țȲȻȼȯȶȪ ȡșȝ  çȊȴȻȲȘȖȊ ȔȸȷȼȺȸȵè Ȯȵɉ ȽȹȺȪȬȵȯȷȲɉ ȪȬȼȸȶȪȼȲȱȲȺȸȬȪȷȷȸȳ ȹȺȪȬȴȸȳ 

ȾȪȻȸȷȷɅȿ ȪȫȺȪȱȲȬȷɅȿ ȴȺȽȭȸȬ ȺȪȱȵȲɁȷȸȭȸ ȹȺȸȾȲȵɉ 

șȺȸȯȴȼ çșȚȊȌȔȊè 
ȘȊȘ çȌȗȒȒȒȗțȜȚȝȖȏȗȜè 

ȖȍȜȝ çțȜȊȗȔȒȗè    

ȜȯȿȷȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ 

¶ ɁȲȻȵȸ ȸȻȯȳ ȴȸȸȺȮȲȷȪȼ  (X, Y) ð 2 

¶ ɁȲȻȵȸ ȸȮȷȸȬȺȯȶȯȷȷȸ ȽȹȺȪȬȵɉȯȶɅȿ 

ȸȻȯȳ ȴȸȸȺȮȲȷȪȼ ð 2 

¶ ȬȲȮɅ ȲȷȼȯȺȹȸȵɉɀȲȲ ȝȡșȝ ð ȵȲȷȯȳȷȪɉ, 

ȴȺȽȭȸȬȪɉ 

¶ ȷȪȲȫȸȵɆɂȯȯ ȹȯȺȯȶȯɃȯȷȲȯ  ȹȸ ȴȸȸȺ-

ȮȲȷȪȼȪȶ: X, ȶȶ ð 100; Y, ȶȶ ð 100 

¶ ȻȴȸȺȸȻȼɆ ȫɅȻȼȺɅȿ ȹȯȺȯȶȯɃȯȷȲȳ ȹȸ 

ȴȸȸȺȮȲȷȪȼȪȶ: 

      X, Y, ȶ/ȶȲȷ ð 1 

¶ ȹȺȯȮȯȵɅ ȺȪȫȸɁȲȿ ȹȸȮȪɁ ȹȸ ȴȸȸȺȮȲȷȪ-

ȼȪȶ: 

      X, Y, ȶȶ/ȶȲȷ ð ȸȼ 5 Ȯȸ 1000 

¶ ȮȲȻȴȺȯȼȷȸȻȼɆ ȹȯȺȯȶȯɃȯȷȲȳ ȹȸ ȴȸȸȺ-

ȮȲȷȪȼȪȶ: 

      X, Y, ȶȶ ð 0,001 

¶ ȹȸȭȺȯɂȷȸȻȼɆ ȸȮȷȸȻȼȸȺȸȷȷȯȭȸ ȵȲȷȯȳȷȸȭȸ ȹȸȱȲɀȲȸȷȲȺȸȬȪȷȲɉ ȹȸ ȸȻɉȶ ȴȸȸȺȮȲȷȪȼ, ȶȴȶ ð ȷȯ ȫȸȵȯȯ 2 

¶ ȹȸȬȼȸȺɉȯȶȸȻȼɆ ȸȮȷȸȻȼȸȺȸȷȷȯȭȸ ȵȲȷȯȳȷȸȭȸ ȹȸȱȲɀȲȸȷȲȺȸȬȪȷȲɉ ȹȸ ȸȻɉȶ ȴȸȸȺȮȲȷȪȼ, ȶȴȶ ð 2,5 



 

șȺȸȯȴȼ çȖȊȔȚȘȠȏȗȜȚè 

țȲȻȼȯȶȪ ȡșȝ çȊȴȻȲȘȖȊ ȔȸȷȼȺȸȵè  Ȯȵɉ  ȽȹȺȪȬȵȯȷȲɉ ȹȺȯɀȲȱȲȸȷȷɅȶ ȸȫȺȪȫȪȼɅȬȪɈ-

ɃȲȶ ɀȯȷȼȺȸȶ ȶȸȮȽȵɆȷȸȳ ȴȸȷȻȼȺȽȴɀȲȲ Ȯȵɉ ȸȫȺȪȫȸȼȴȲ ȸȻȸȫȸ ȴȺȽȹȷɅȿ ȮȯȼȪȵȯȳ 

¶ ȼȸȴȪȺȷȪɉ ȸȫȺȪȫȸȼȴȪ ȼȸȺɀȯȬɅȿ, ɀȲȵȲȷ-

ȮȺȲɁȯȻȴȲȿ, ȴȸȷȲɁȯȻȴȲȿ Ȳ ȴȺȲȬȸȵȲȷȯȳ-

ȷɅȿ ȹȸȬȯȺȿȷȸȻȼȯȳ ȴȸȷȼȽȺȪ ȮȯȼȪȵȯȳ 

ȼȲȹȪ ȼȯȵ ȬȺȪɃȯȷȲɉ 

¶ ȺȪȱȵȲɁȷɅȯ ȬȲȮɅ ȻȹȯɀȲȪȵɆȷɅȿ ȸȫȺȪȫȸ-

ȼȸȴ ȷȪ ȹȸȬȯȺȿȷȸȻȼɉȿ ȬȺȪɃȯȷȲɉ 

(ɂȵȲȾȸȬȪȷȲȯ, ȷȪȴȪȼȴȪ, ȷȪȻȯɁȴȪ Ȳ ȹȺ.) 

¶ ȾȺȯȱȯȺȸȬȪȷȲȯ ȹȺɉȶȸȵȲȷȯȳȷɅȿ Ȳ ȴȺȲ-

ȬȸȵȲȷȯȳȷɅȿ ȹȸȬȯȺȿȷȸȻȼȯȳ ȹȪȱȸȬ Ȼ 

ȲȻȹȸȵɆȱȸȬȪȷȲȯȶ ȬȺȪɃȯȷȲɉ ȮȯȼȪȵȲ 

(ȸȻɆ C) 

¶ ȷȪȺȯȱȪȷȲȯ ȺȪȱȵȲɁȷɅȿ ȺȯȱɆȫ ȶȯȼɁȲȴȪ-

ȶȲ, ȺȯȱɆȫȸȬɅȶȲ ȭȺȯȫȯȷɁȪȼɅȶȲ ȾȺȯ-

ȱȪȶȲ ȲȵȲ ȺȯȱɀȪȶȲ Ȭ ȸȼȬȯȺȻȼȲɉȿ ȷȪ 

ȼȸȺɀȯȬɅȿ Ȳ ȫȸȴȸȬɅȿ ȹȸȬȯȺȿȷȸȻȼɉȿ 

ȮȯȼȪȵȲ 

¶ ɁȲȻȼȸȬȸȯ Ȳ ȼȸȷȴȸȯ ȾȺȯȱȯȺȸȬȪȷȲȯ ȺȪȱ-

ȵȲɁȷɅȿ ȹȵȸȻȴȸȻȼȯȳ ȼȸȺɀȯȬɅȶȲ ȾȺȯȱȪ-

ȶȲ, ȸȻȷȪɃɊȷȷɅȶȲ ȹȵȪȻȼȲȷȪȶȲ Ȳȱ 

ȻȬȯȺȿȼȬɊȺȮȸȭȸ ȶȪȼȯȺȲȪȵȪ 

¶ 5 ȸȮȷȸȬȺȯȶȯȷȷȸ ȲȷȼȯȺ-

ȹȸȵȲȺȽȯȶɅȿ ȴȸȸȺȮȲȷȪȼ 

¶ 2 ȷȯȱȪȬȲȻȲȶɅȿ ȴȪȷȪȵȪ 

ȽȹȺȪȬȵȯȷȲɉ 

¶ Ȯȸ 16-ȼȲ ȽȹȺȪȬȵɉȯȶɅȿ 

ȴȸȸȺȮȲȷȪȼ 

¶ ȺȪȫȸɁȪɉ ȱȸȷȪ 4600 ȿ 

9000 ȿ 3000 ȶȶ 

¶ ȶȪȴȻȲȶȪȵɆȷɅȳ ȮȲȪȶȯȼȺ 

ȸȫȺȪȫȪȼɅȬȪȯȶȸȳ ȱȪȭȸ-

ȼȸȬȴȲ 5000 ȶȶ 

¶ ȶȪȭȪȱȲȷ ȲȷȻȼȺȽȶȯȷȼȸȬ 

ȷȪ 28 ȹȸȱȲɀȲȳ 

¶ ȶȪȭȪȱȲȷ ȲȷȻȼȺȽȶȯȷȼȪȵɆ-

ȷɅȿ ȭȸȵȸȬȸȴ ȷȪ 6 ȹȸȱȲ-

ɀȲȳ  

ȑȊȘ çțȯȮȲȷè 

ȖȍȜȝ çțȜȊȗȔȒȗè    

ȚȯȪȵȲȱȽȯȶɅȯ ȼȯȿȷȸȵȸȭȲɁȯȻȴȲȯ ȹȯȺȯȿȸȮɅ  Ȳ ȸȹȯȺȪɀȲȲ 

ȜȯȿȷȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ 
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