
791 

 

 digitalWrite(3, HIGH);  // 3 пинге 5 вольт беру 

} 

void sens() { 

 RPM=60/((float)(micros()-lastflash)/1000000);  // есептеу 

 lastflash=micros();  // соңғы айналым уақытын есте сақтау 

} 

 

void loop() { 

 if ((micros()-lastflash)>1000000){ // егер сигнал секундтан артық болмаса 

  RPM=0;  //есептеу егер RPM 0 

 } 

 Serial.println(RPM);   // портқа шығару 

 delay(50);  // тҧрақтылық ҥшін кідіріс 

} 

 

Қорытынды: 

Мақалада байланыссыз мониторингке және жылдамдықты кӛрсетуге жаңа кӛзқарас 

берілген. Мҧнда микроконтроллер мен холл датчигінің кӛмегімен айналымдағы 

жылдамдықты ӛлшейтін байланыссыз тахометр жасалған. Бҧл жҧмыста Atmega32 

микроконтроллер ретінде қолданылады. Бҧл Arduino Uno бағдарламалық ортасында 

бағдарламаланған. 

Мақалада ӛте икемді, арзан жылдамдықты бағалау жҥйесі ҧсынылған. Жҥйе жылдам 

динамикалық жауап пен жылдамдықтың кең ауқымында жоғары дәлдікті қамтамасыз етеді. 

Ҧсынылған конструкция қолданулардың кең спектрі ҥшін қолайлы және жинақтағы 

қолданыстағы тахометрдің бӛлігі ретінде біріктірілуі мҥмкін. Жабдыққа және тиісті 

бағдарламалық қамтамасыз етуге қойылатын талаптар микроконтроллерді іске асыру 

қҧрылымдары талқыланады. 
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Ⱦɨɤɬɨɪɚɧɬ 1-ɝɨ ɤɭɪɫɚ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «6D070400 - ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɉɈ» 

ȿɇɍ ɢɦ. Ʌ.ɇ.Ƚɭɦɢɥɟɜɚ, ɇɭɪ-ɋɭɥɬɚɧ, Ʉɚɡɚɯɫɬɚɧ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – Ⱦ.ɀ. ɋɚɬɵɛɚɥɞɢɧɚ 

 

ɋɬɚɬɢɫɬɢɤɚ ɢɧɰɢɞɟɧɬɨɜ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɞɧɭ ɢɡ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɭɝɪɨɡ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [1, 2]. ȼɪɟɞɨɧɨɫɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) – ɷɬɨ 
ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɜɪɟɞɚ ɤɨɦɩɶɸɬɟɪɚɦ, ɫɟɬɹɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 
ɩɭɬɟɦ ɤɪɚɠɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɜɪɟɠɞɟɧɢɹ ɮɚɣɥɨɜ, ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɢ, 
ɞɨɫɬɭɩɧɨɫɬɢ ɪɟɫɭɪɫɨɜ ɢɥɢ ɩɪɨɫɬɨ ɫɨɜɟɪɲɟɧɢɹ ɜɪɟɞɧɵɯ ɞɟɣɫɬɜɢɣ, ɪɚɡɞɪɚɠɚɸɳɢɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜɫɟɝɞɚ ɛɵɥɢ ɭɝɪɨɡɨɣ ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɦɢɪɚ, ɧɨ ɫ 
ɛɵɫɬɪɵɦ ɪɨɫɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɂɧɬɟɪɧɟɬɚ ɜɨɡɞɟɣɫɬɜɢɟ ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ ɫɬɚɧɨɜɢɬɫɹ 
ɫɟɪɶɟɡɧɵɦ. ɉɨɫɤɨɥɶɤɭ ɩɨɱɬɢ ɜɫɟ ɫɮɟɪɵ ɠɢɡɧɢ ɢɫɩɨɥɶɡɭɸɬ ɂɧɬɟɪɧɟɬ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɪɚɫɬɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɧɚɪɭɠɢɜɚɬɶ ɢ ɞɟɚɤɬɢɜɢɪɨɜɚɬɶ 
ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɢɡɛɟɠɚɬɶ ɧɟɝɚɬɢɜɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɡɞɚɜɚɟɦɵɯ ɢɦɢ. ɏɨɬɹ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɧɨɜɟɣɲɢɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ, ɧɨ ɢ ɫɨɡɞɚɬɟɥɢ ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ 
ɩɨɫɬɨɹɧɧɨ ɭɥɭɱɲɚɸɬ ɦɟɬɨɞɵ ɫɨɤɪɵɬɢɹ ɢɥɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɪɟɞɨɧɨɫɧɨɝɨ ɤɨɞɚ. ɗɬɢ ɢɞɟɢ 
ɫɜɹɡɚɧɵ ɤɚɤ ɫ ɲɢɮɪɨɜɚɧɢɟɦ ɤɨɞɚ, ɬɚɤ ɢ ɫɨɡɞɚɧɢɟɦ ɨɥɢɝɨɦɨɪɮɧɵɯ, ɩɨɥɢɦɨɪɮɧɵɯ ɢ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɜɢɪɭɫɨɜ [3]. 

Ɍɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɜɪɟɞɨɧɨɫɧɨɝɨ ɉɈ ɧɚ ɨɫɧɨɜɟ ɫɢɝɧɚɬɭɪ ɯɨɪɨɲɢ 
ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɢɡɜɟɫɬɧɵɯ ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ, ɧɨ ɨɧɢ ɧɟ ɦɨɝɭɬ ɨɛɧɚɪɭɠɢɬɶ 
ɧɟɢɡɜɟɫɬɧɵɟ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɥɢɦɨɪɮɧɵɟ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɩɨɬɨɦɭ ɱɬɨ 
ɨɧɢ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶ ɫɜɨɢ ɫɢɝɧɚɬɭɪɵ. ɗɜɪɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɦɨɝɭɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɤɚɤ ɧɨɜɵɟ, 
ɢɡɜɟɫɬɧɵɟ, ɬɚɤ ɢ ɧɟɢɡɜɟɫɬɧɵɟ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɧɨ ɨɧɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɟɟ ɬɨɱɧɵɯ ɦɟɬɨɞɨɜ 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɛɧɚɪɭɠɟɧɢɹ 
ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ, ɜ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɦɟɬɨɞɨɜ ɫɤɪɵɬɢɹ 
ɜɪɟɞɨɧɨɫɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ, ɦɟɬɨɞɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 
ɞɚɧɧɵɯ ɨɛɴɟɞɢɧɹɸɬɫɹ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɞɚɧɧɵɯ [4, 5].  

ɑɬɨɛɵ ɨɛɧɚɪɭɠɢɬɶ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, 
ɤɚɤ ɜɪɟɞɨɧɨɫɧɨɟ ɉɈ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɮɭɧɤɰɢɸ, ɢ ɤɚɤɨɜɚ ɤɨɧɟɱɧɚɹ ɰɟɥɶ ɪɚɡɪɚɛɨɬɤɢ 
ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ. ɉɨɧɢɦɚɧɢɟ ɬɚɤɨɝɨ ɪɨɞɚ ɨɛɥɟɝɱɚɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɞɟɬɟɤɬɨɪɨɜ ɤɚɤ 
ɷɮɮɟɤɬɢɜɧɨ ɨɛɧɚɪɭɠɢɜɚɬɶ ɜɪɟɞɨɧɨɫɧɵɯ ɮɭɧɤɰɢɢ, ɬɚɤ ɪɟɚɥɢɡɚɨɜɚɬɶ ɡɚɳɢɬɧɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ. Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɜɪɟɞɨɧɨɫɧɨɝɨ ɉɈ ɞɟɥɹɬɫɹ ɧɚ ɬɪɢ ɤɚɬɟɝɨɪɢɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɬɟɯɧɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ: ɫɬɚɬɢɱɟɫɤɢɟ, ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ 
ɝɢɛɪɢɞɧɵɟ ɬɟɯɧɢɤɢ [2]. 

Ʉɨɝɞɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɥɢ ɮɪɚɝɦɟɧɬ ɤɨɞɚ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɛɟɡ ɜɵɩɨɥɧɟɧɢɹ, 
ɷɬɨɬ ɜɢɞ ɚɧɚɥɢɡɚ ɧɚɡɵɜɚɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ ɢɥɢ ɚɧɚɥɢɡɨɦ ɤɨɞɚ. ɋɬɚɬɢɱɟɫɤɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɢɡɜɥɟɤɚɟɬɫɹ ɢɡ ɤɨɞɚ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɫɨɞɟɪɠɢɬ ɥɢ ɩɪɨɝɪɚɦɦɚ ɜɪɟɞɨɧɨɫɧɵɣ 
ɤɨɞ ɢɥɢ ɧɟɬ. ȼ ɷɬɨɦ ɦɟɬɨɞɟ ɜɪɟɞɨɧɨɫɧɨɟ ɢɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɪɟɞɨɧɨɫɧɨɟ ɉɈ ɪɟɜɟɪɫ 
ɢɧɠɢɧɢɪɢɧɝɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ (ɨɬɥɚɞɱɢɤ, ɞɢɡɚɫɫɟɦɛɥɟɪ, 
ɞɟɤɨɦɩɢɥɹɬɨɪ ɢ ɚɧɚɥɢɡɚɬɨɪɵ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ). Ɇɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɜɤɥɸɱɚɸɬ ɩɪɨɜɟɪɤɭ ɮɨɪɦɚɬɚ ɮɚɣɥɚ, ɢɡɜɥɟɱɟɧɢɟ ɫɬɪɨɤ, 
ɰɢɮɪɨɜɭɸ ɞɚɤɬɢɥɨɫɤɨɩɢɸ, ɚɧɬɢɜɢɪɭɫɧɨɟ ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ ɞɢɡɚɫɫɟɦɛɥɢɪɨɜɚɧɢɟ.  

Ʉɨɝɞɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɉɈ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɢ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɷɬɨ ɧɚɡɵɜɚɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɦ ɢɥɢ ɩɨɜɟɞɟɧɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ [6]. 
ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɞɟɥɚɧɨ ɩɭɬɟɦ ɨɬɫɥɟɠɢɜɚɧɢɹ ɜɵɡɨɜɨɜ ɮɭɧɤɰɢɣ, ɩɨɬɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɭɬɟɦ ɚɧɚɥɢɡɚ ɢɧɫɬɪɭɤɰɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɣ. ȼɪɟɞɨɧɨɫɧɵɣ ɤɨɞ ɡɚɩɭɫɤɚɟɬɫɹ ɜ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞɟ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɟɝɨ ɩɨɜɟɞɟɧɢɟɦ ɢ ɪɚɡɪɚɛɨɬɤɢ ɞɟɣɫɬɜɢɣ ɩɪɨɬɢɜ ɷɬɨɝɨ 
ɧɟɝɚɬɢɜɧɨɝɨ ɩɨɜɟɞɟɧɢɹ. ɂɧɫɬɪɭɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ: 
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ɩɟɫɨɱɧɢɰɚ, ɫɢɦɭɥɹɬɨɪ, ɷɦɭɥɹɬɨɪɵ ɢ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ, ɧɚɩɪɢɦɟɪ, Process 
Explorer. ɗɬɨɬ ɬɢɩ ɚɧɚɥɢɡɚ ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɬɚɤ ɤɚɤ ɧɭɠɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɪɟɞɭ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɪɟɞɨɧɨɫɧɨɝɨ ɉɈ. 

Ƚɢɛɪɢɞɧɚɹ ɬɟɯɧɢɤɚ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɦɟɬɨɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 
ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɛɨɢɯ ɩɨɞɯɨɞɨɜ. ɋɧɚɱɚɥɚ ɉɈ ɨɬɫɥɟɠɢɜɚɟɬɫɹ 
ɚɧɚɥɢɡɨɦ ɤɨɞɚ ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɫɢɝɧɚɬɭɪɵ ɜɪɟɞɨɧɨɫɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɚ ɡɚɬɟɦ ɡɚɩɭɫɤɚɟɬɫɹ ɜ 
ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞɟ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɟɝɨ ɪɟɚɥɶɧɵɦ ɩɨɜɟɞɟɧɢɟɦ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɫɬɚɬɢɱɟɫɤɢɝɨ ɚɧɚɥɢɡɚ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɪɟɞɨɧɨɫɧɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ.  ȼ ɤɚɱɟɫɬɜɟ ɹɡɵɤɚ ɪɚɡɪɚɛɨɬɤɢ ɜɵɛɪɚɧ ɤɨɦɩɢɥɢɪɭɟɦɵɣ ɹɡɵɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Go (Golang) Google.  

ȼɪɟɞɨɧɨɫɧɨɟ ɉɈ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɨ ɧɚ ɥɸɛɨɦ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹɢɡ ɧɢɯ, ɧɨ ɧɟ 
ɧɚ ɤɚɠɞɨɣ ɗȼɆ ɨɧɨ ɡɚɩɭɫɬɢɬɫɹ. Ɍɚɤɢɟ ɹɡɵɤɢ ɤɚɤ Python, Go, Java ɬɪɟɛɭɸɬ ɫɜɨɟɣ 
ɫɨɛɫɬɜɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɬɚɤ ɱɬɨ ɢɯ ɧɟ ɜɫɬɪɟɬɢɲɶ ɧɚ ɤɚɠɞɨɦ ɤɨɦɩɶɸɬɟɪɟ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ: 

 Batch: ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞ ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ; 
 JavaScript: ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨ ɜ web-ɪɚɡɪɚɛɨɬɤɟ; 
 Powershell: ɢɫɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɧɚ ɭɞɚɥɟɧɧɵɯ ɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ; 
 Visual Basic Script: ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɦɟɫɬɟ ɫ HTML Application ɢ ɫɟɪɜɟɪɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ; 
Ɉɧɢ ɦɨɝɭɬ ɡɚɩɭɫɬɢɬɶɫɹ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɢɝɨɬɨɜɥɟɧɢɣ. 
ɉɪɢ ɪɚɛɨɬɟ ɫɨ ɫɤɪɢɩɬɨɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɹɡɵɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɧ ɛɵɥ 

ɧɚɩɢɫɚɧ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɱɟɬɚɧɢɣ ɤɨɦɚɧɞ, 
ɩɪɢɫɭɳɢɯ ɬɨɥɶɤɨ ɨɞɧɨɦɭ ɢɡ ɷɬɢɯ ɹɡɵɤɨɜ. ɇɚɩɪɢɦɟɪ: 

 Batch: echo + off; 

 JavaScript: try + catch; 

 Powershell: if + $; 

 Visual Basic Script: Try + End; 
ȼ ɫɥɭɱɚɟ ɧɟɬɨɱɧɨɝɨ ɨɬɜɟɬɚ ɤɨɞ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɧɚɥɢɱɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɨɦɚɧɞ ɢɡ 

ɤɚɠɞɨɝɨ ɹɡɵɤɚ. ɇɚɩɪɢɦɟɪ:  

 Batch: sc; 

 JavaScript: alert; 

 Powershell: New-ItemProperty; 

 Visual Basic Script: Dim; 
Ⱦɥɹ ɱɢɫɬɨɬɵ ɩɨɢɫɤɚ ɢɡ ɤɨɞɚ ɭɞɚɥɹɸɬɫɹ ɜɫɟ ɫɬɪɨɤɢ, ɤɨɦɦɟɧɬɚɪɢɢ ɢ ɩɟɪɟɦɟɧɧɵɟ. 

Ɋɚɫɲɢɪɟɧɢɟ ɮɚɣɥɚ, ɤɨɬɨɪɵɣ ɨɬɩɪɚɜɢɬɫɹ ɧɚ ɩɪɨɜɟɪɤɭ, ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɚɧɚɥɢɡ ɢɞɟɬ 
ɩɨ ɬɨɦɭ, ɱɬɨ ɜ ɧɺɦ ɫɨɞɟɪɠɢɬɫɹ.  

ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɢɞɺɬ ɫɨɡɞɚɧɢɟ ɛɚɡ ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɭɧɤɰɢɣ. Ɏɭɧɤɰɢɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɧɚ ɭɠɟ ɨɩɪɟɞɟɥɟɧɧɨɦ ɹɡɵɤɟ.  

Ɍɪɟɬɶɢɦ ɷɬɚɩɨɦ ɢɞɟɬ ɩɨɢɫɤ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɭɝɪɨɡ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɨɣ ɤɨɞɚ ɧɚ 
ɧɚɥɢɱɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɨɦɚɧɞ. ȿɫɥɢ ɤ ɷɬɨɦɭ ɜɪɟɦɟɧɢ ɧɟ ɛɵɥ ɜɵɹɜɥɟɧ ɨɞɧɨɡɧɚɱɧɵɣ ɨɬɜɟɬ ɧɚ 
ɬɨ, ɧɚ ɤɚɤɨɦ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɛɵɥ ɧɚɩɢɫɚɧ ɫɤɪɢɩɬ, ɬɨ ɜɵɧɨɫɢɬɫɹ ɮɢɧɚɥɶɧɵɣ 
ɜɟɪɞɢɤɬ.  

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɢɞɺɬ ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɪɟɚɥɶɧɵɯ ɭɝɪɨɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɹɡɵɤɚ ɢ ɪɟɡɭɥɶɬɚɬɚ ɩɨɢɫɤɚ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɭɝɪɨɡ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɞɺɬ ɪɚɛɨɬɚ ɫ JavaScript ɢɥɢ 
Visual Basic Script, ɬɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɪɟɟɫɬɪɨɦ ɜ ɨɛɨɢɯ ɹɡɵɤɚɯ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ 
WScript.Shell. Ȼɟɡ ɧɟɺ ɨɛɪɚɳɟɧɢɟ ɤ ɪɟɟɫɬɪɭ ɧɟɞɨɩɭɫɬɢɦɨ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨɬ ɮɭɧɤɰɢɨɧɚɥ 
ɛɟɡɨɩɚɫɟɧ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɝɪɚɦɦɚ ɜɵɞɚɫɬ ɜɫɺ ɨɛɪɚɳɟɧɢɟ ɤ ɪɟɟɫɬɪɭ. ȿɫɥɢ ɭɝɪɨɡɚ ɧɟ 
ɩɨɤɚɡɚɥɚɫɶ ɜ ɩɨɬɟɧɰɢɚɥɶɧɨɦ ɫɩɢɫɤɟ, ɬɨ ɜ ɪɟɚɥɶɧɨɦ ɨɧɚ ɧɟ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ. 
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ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɤɨɞɚ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɮɪɚɝɦɟɧɬ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɤɨɞɚ ɢɡ ɮɚɣɥɚ download.vbs, ɧɚ 
ɪɢɫɭɧɤɟ 2 – ɪɟɡɭɥɶɬɚɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɨɝɨ ɮɚɣɥɚ.  
 

 
 

Ɋɢɫɭɧɨɤ 1. Ɏɪɚɝɦɟɧɬ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɤɨɞɚ download.vbs 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 2, ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɪɨɤɟ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɧɚ 
ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ ɜɵɜɨɞɢɬɫɹ ɧɚɡɜɚɧɢɟ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥ ɧɚɩɢɫɚɧ 
ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɮɚɣɥ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɵɜɨɞɹɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɭɝɪɨɡɵ, ɪɟɚɥɶɧɨ ɪɟɚɥɢɡɭɟɦɵɟ 
ɭɝɪɨɡɵ (ɞɚɧɧɵɣ ɮɚɣɥ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɧɚɱɢɧɚɟɬ ɫɤɚɱɢɜɚɧɢɟ ɮɚɣɥɚ ɢɡ ɂɧɬɟɪɧɟɬɚ ɢ ɩɟɪɟɞɚɟɬ 
ɮɚɣɥɵ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ). 

 

 
 

Ɋɢɫɭɧɨɤ 2. Ɋɟɡɭɥɶɬɚɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɤɨɞɚ. 
 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧ ɮɪɚɝɦɟɧɬ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɤɨɞɚ ɢɡ ɮɚɣɥɚ hex_autorun.vbs, ɧɚ 
ɪɢɫɭɧɤɟ 4 – ɪɟɡɭɥɶɬɚɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɨɝɨ ɮɚɣɥɚ.  
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Ɋɢɫɭɧɨɤ 3. Ɏɪɚɝɦɟɧɬ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɤɨɞɚ ɢɡ ɮɚɣɥɚ hex_autorun.vbs 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɤɨɞɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɤɪɢɩɬ ɢɡ 
ɮɚɣɥɚ hex_autorun.vbs ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɮɚɣɥ ɢ ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ ɜ ɪɟɟɫɬɪɟ 
ɧɚ ɚɜɬɨɡɚɩɭɫɤ. 

 

 
 

Ɋɢɫɭɧɨɤ 4. Ɋɟɡɭɥɶɬɚɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɤɨɞɚ ɞɥɹ ɩɪɢɦɟɪɚ 2 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɉɈ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɜɟɤɬɨɪ 
ɚɬɪɢɛɭɬɨɜ ɧɚɥɢɱɢɹ ɜɪɟɞɨɧɨɫɧɨɫɬɢ ɜ ɢɫɯɨɞɧɵɯ ɤɨɞɚɯ ɧɚ ɪɚɡɧɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɢɬɶ ɫɬɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɨɞɚ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɨɛɧɚɪɭɠɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɭɝɪɨɡ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɛɵɥ ɩɪɨɬɟɫɬɢɪɨɜɚɧ ɧɚ ɪɟɚɥɶɧɵɯ 
ɫɟɦɟɣɫɬɜɚɯ ɜɪɟɞɨɧɨɫɧɵɯ ɩɪɨɝɪɚɦɦ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɦɵɣ 
ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 
ɪɚɡɪɚɛɨɬɤɚɦɢ. 

ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɨ ɬɟɦɟ «ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɬɢɩɚ ɫɤɪɢɩɬɚ ɩɨ ɫɢɧɬɚɤɫɢɫɭ ɢ ɜɵɹɜɥɟɧɢɟ ɢɧɞɢɤɚɬɨɪɨɜ 

ɜɪɟɞɨɧɨɫɧɨɫɬɢ ɧɚ ɩɥɚɬɮɨɪɦɟ tLab». Ⱦɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɢɧɢɰɢɢɪɨɜɚɧɨ 
ɤɨɦɩɚɧɢɟɣ-ɪɚɛɨɬɨɞɚɬɟɥɟɦ – ɌɈɈ «T&T security» (ɝɟɧɟɪɚɥɶɧɵɣ ɞɢɪɟɤɬɨɪ, PhD, Ⱥ. 
Ɍɨɯɬɚɛɚɟɜ). 
 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
1. https://www.av-test.org/en/statistics/malware/ 
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EBSOCKET ɏȺɌɌȺɆȺɋɕ ɇȿȽІɁІɇȾȿ NODE.JS ɈɊɌȺɋɕɇȾȺ 

REALTIME ɀԤɇȿ ȺɋɂɇɏɊɈɇȾɕ ȺԔɉȺɊȺɌ ȺɅɆȺɋɍ 

ɆԚɆɄІɇȾІȽІɆȿɇ ԔɈɋɕɆɒȺ ԤɁІɊɅȿɍ 

ɋɚɧɫɵɡɛɚɣ ɇԝɪɛɨɥɚɬ Ԕɚɧɚɬԝɥɵ 

nurbolatsnk@gmail.com 

Ʌ.ɇ. Ƚɭɦɢɥɟɜ ɚɬɵɧɞɚԑɵ ȿԜɍ ȿɌȻԔ ɦɚɦɚɧɞɵԑɵɧɵԙ 1-ɤɭɪɫ ɦɚɝɢɫɬɪɚɧɬɵ, ɇԝɪ-Cԝɥɬɚɧ ԕ., 
Ԕɚɡɚԕɫɬɚɧ 

Ԑɵɥɵɦɢ ɠɟɬɟɤɲіɫі  - ɮ.-ɦ.ԑ.ɤ., ɩɪɨɮɟɫɫɨɪ Ⱦ.ɀ. ɋɚɬɵɛɚɥɞɢɧɚ 

ɀіɛɟɪіɥɟɬіɧ ɚԕɩɚɪɚɬ ɤԧɥɟɦіɧіԙ ɝɟɨɦɟɬɪɢɹɥɵԕ ɩɪɨɝɪɟɫɫɢɹɦɟɧ ԧɫɭі, IoT ɫɟɧɫɨɪɥɚɪɵɧɵԙ 
ԧɧɞɟɭ ԕԝɪɵɥԑɵɥɚɪɵɧɚ  ɚԕɩɚɪɚɬɬɵ ԛɡɞіɤɫіɡ ɠіɛɟɪɭі, machine learning ɤɥɚɫɬɟɪɥɟɪіɧɟ ɚɤɬɭɚɥɞɵ 
ɚԕɩɚɪɚɬɬɵԙ ɞɟɪɟɭ ɠɟɬɤіɡіɥɭi, ɫɟɪɜɟɪ – ɤɥɢɟɧɬ ɚɪɚԕɚɬɵɧɚɫɵɧɞɚ realtime ɛɚɣɥɚɧɵɫ ɨɪɧɚɬɭɞɵ 
ɬɚɥɚɩ ɟɬɟɞі. 

Ԕɚɡіɪɝі ɬɚԙɞɚ ɫɟɪɜɟɪ-ɤɥɢɟɧɬ ɚɪɚɫɵɧɞɚ realtime ɛɚɣɥɚɧɵɫ ɨɪɧɚɬɭɞɵԙ ɤɟɥɟɫіɞɟɣ ԥɞіɫɬɟɪі 
ɛɚɪ: 

1. Short pooling: HTTP ɩɪɨɬɨɤɨɥɵ ɧɟɝіɡіɧɞɟ ɚɪɧɚɣɵ ɭɚԕɵɬ ɚɪɚɥɵԑɵɧɞɚ ɫɟɪɜɟɪɝɟ 
ɫԝɪɚɬɵɦɞɚɪ ɠіɛɟɪɭ. Ɇɵɫɥɚɥɵ: Ajax, axios. 

2. Long pooling: HTTP ɩɪɨɬɨɤɨɥɵ ɧɟɝіɡіɧɞɟ ɠɚɫɚɥɵɧԑɚɧ ɫԝɪɚɬɵɥɵɦ ɛɨɣɵɧɲɚ 
ɨɪɧɚɬɵɥԑɚɧ ɛɚɣɥɚɧɵɫɬɵԙ ɫɟɪɜɟɪ ɬɨԕɬɚɬɩɚɣ, ɠɚԙɚ ɚԕɩɚɪɚɬ ɤɟɥɦɟɝɟɧɲɟ ԛɡɛɟɣɞі. 

3. WebSocket: WebSocket ɩɪɨɬɨɤɨɥɵ ɧɟɝіɡіɧɞɟ ɫɟɪɜɟɪ-ɤɥɢɟɧɬ ɚɪɚɫɵɧɞɚ 
ɬɨɥɵԕԕɚɧɞɵ ɚɫɢɧɯɪɨɧɞɵ ɚԕɩɚɪɚɬ ɚɥɦɚɫɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 

Ⱦԥɫɬԛɪɥі HTTP ɯɚɬɬɚɦɚɫɵ ɠɚɫɚɧɞɵ realtime ɛɚɣɥɚɧɵɫ ɨɪɧɚɬɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 
Ⱥɥɚɣɞɚ, ɦԝɧɞɚɣ ɛɚɣɥɚɧɵɫ,  ɫԝɪɚɬɵɦɞɚɪɞɵԙ ɫɚɧɵɧɵԙ ԧɫɭіɦɟɧ ԕɚɬɚɪ ɫɟɪɜɟɪ ԕԝɪɵɥԑɵɫɵɧɵԙ 
ԕɭɚɬɬɵɥɵԑɵɧ ɚɪɬɬɵɪɭɞɵ ɬɚɥɚɩ ɟɬɟɞі. Ɇɵɫɚɥ ɪɟɬіɧɞɟ, ɬɟɫɬіɥɟɭ ɦɚԕɫɚɬɵɧɞɚ,  nodejs ɨɪɬɚɫɵɧɞɚ 
ɟɤі web ԕɨɫɵɦɲɚ ԕԝɪɵɥɞɵ: ɛіɪіɧɲіɫі – http ɯɚɬɬɚɦɚɫɵ ɧɟɝіɡіɧɞɟ ɫԝɪɚɬɵɦɞɚɪ ԕɚɛɵɥɞɚɭ 
ɢɧɬɟɪɮɟɣɫіɦɟɧ(REST), ɟɤіɧɲіɫі – Websocket ɯɚɬɬɚɦɚɫɵ ɧɟɝіɡіɧɞɟ ɫԝɪɚɬɵɦɞɚɪ ԕɚɛɵɥɞɚɭ 
ɢɧɬɟɪɮɟɣɫіɦɟɧ.  Ȼіɪ ɭɚԕɵɬɬɚ ɛіɪɧɟɲɟ ɫԝɪɚɬɵɦ ɠіɛɟɪɭ ԛɲіɧ Postman ɛɚԑɞɚɪɥɚɦɚɫɵ 
ԕɨɥɞɚɧɵɥɞɵ. 
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