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ɂɇɋɌɊɍɆȿɇɌЫ ɈɉɌɂɆɂɁȺɐɂɂ ȺȼɂȺɌɊȺɇɋɉɈɊɌɇЫɏ ɋɂɋɌȿɆ 

ɆȺɋɋɈȼɈȽɈ ɈȻɋɅɍɀɂȼȺɇɂə 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ЭȼɆ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɲɚɬɶ ɡɚɞɚɱɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɢ ɪɟɠɢɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢ-

ɫɬɟɦ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. ȼ ɨɫɧɨɜɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɧɧɵɯ ɢɧ-

ɫɬɪɭɦɟɧɬɨɜ ɩɨɥɨɠɟɧ ɚɩɩɚɪɚɬ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɏɭɧɤɰɢɨɧɚɥɶ-

ɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɤɚɧɚɥɶ-

ɧɵɯ ɢ ɷɲɟɥɨɧɢɪɨɜɚɧɧɵɯ, ɪɚɡɨɦɤɧɭɬɵɯ ɢ ɡɚɦɤɧɭɬɵɯ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭ-

ɠɢɜɚɧɢɹ (ɋɆɈ), ɋɆɈ ɛɟɡ ɨɱɟɪɟɞɟɣ ɢ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɫɰɢɩɥɢɧɨɣ ɨɱɟɪɟɞɟɣ, ɋɆɈ 

ɫ ɪɚɡɥɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɡɚɹɜɨɤ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɧɫɬɪɭɦɟɧɬɵ ɦɧɨɝɨɚɫɩɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɋɆɈ 

ɦɨɝɭɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ, ɧɨ ɢ ɜ ɪɟɚɥɶ-

ɧɨɣ ɩɪɚɤɬɢɤɟ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ, ɬɟɨɪɢɹ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚ-

ɧɢɹ, ɩɨɬɨɤ ɡɚɹɜɨɤ, ɪɟɠɢɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɹɜɨɤ, ɫɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚ-

ɧɢɹ (ɋɆɈ) 
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OPTIMIZATION TOOLS FOR AIR TRANSPORT WAITING SYSTEMS  

The author considers ECM tools enabling to solve the problems of optimizing the 

structure and operating modes of civil air transport systems. The tools are mathemati-



cally rested on the apparatus of the waiting theory. The tools functionality provides 

modeling the multi-channel and  separated,  opened and completed waiting systems, 

waiting systems without queues or with the various queuing disciplines, waiting sys-

tems with different sources and characteristics of service requests.   

The tools for multi-aspect modeling of waiting systems are supposed to find ap-

plication not only in the educational process, but also in the real experience of civil 

air transport systems.   

Key words: air transport system, waiting theory, request flow, request servicing 

mode, waiting system 

 

Аɤɬɭɚɥɶɧɨɫɬɶ ɨɩɬɢɦɢɡɚɰɢɢ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɝɚɬɢɜ-

ɧɵɦ ɞɟɣɫɬɜɢɟɦ ɪɹɞɚ ɮɚɤɬɨɪɨɜ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɡɜɟɫɬɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɟɡɭɥɶɬɚɬɚɯ ɢ ɪɟɡɭɥɶɬɚɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ. ȼ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɵɫɤɚɧɢɹ ɢ ɩɪɢ-

ɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɢɦɟɸɳɢɯɫɹ ɜ ɫɮɟɪɟ ɚɜɢɚɰɢɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɪɟɡɟɪɜɨɜ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɵ, ɧɚɩɪɢɦɟɪ, ɦɟɬɨɞɢɤɢ ɢ 

ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɪɚɫɱɟɬɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ, ɚ ɬɚɤɠɟ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɚɞɪɵ. 

ɂɫɯɨɞɹ ɢɡ ɫɤɚɡɚɧɧɨɝɨ, ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚ ɮɚɤɭɥɶɬɟɬɟ Эɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚ-

ɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ ɆȽɌɍ ȽА ɫɮɨɪɦɢɪɨɜɚɧ ɩɚɤɟɬ ɚɤɬɭɚɥɶ-

ɧɵɯ ɪɚɫɱɟɬɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɩɩɚɪɚɬɟ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɟɞɦɟɬɨɦ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɨɛɡɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɢ ɢɧɬɟɪ-

ɮɟɣɫɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɧɟɤɨɬɨɪɵɦ ɢɡ ɧɢɯ. 

ɋɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) ‒ ɷɬɨ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɟ ɜ ɫɥɭ-

ɱɚɣɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ t ɩɨɫɬɭɩɚɸɬ ɡɚɹɜɤɢ, ɢ ɤɨɬɨɪɵɟ ɜ ɡɚɞɚɧɧɨɦ ɪɟɠɢɦɟ 

ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɤɚɧɚɥɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɨɫɜɨɛɨɞɢɜɲɢɣɫɹ ɤɚɧɚɥ ɩɪɢɫɬɭɩɚɟɬ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɥɟɞɭɸɳɟɣ ɡɚɹɜɤɢ. Ɇɚɬɟ-

ɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɋɆɈ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛ-

ɫɥɭɠɢɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɩɨɬɨɤɢ ɡɚɹɜɨɤ ɨɛɵɱɧɨ ɫɱɢɬɚɸɬ 



ɩɪɨɫɬɟɣɲɢɦɢ ɩɭɚɫɫɨɧɨɜɫɤɢɦɢ. ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɬɚɤɨɝɨ ɞɨɩɭɳɟɧɢɹ ɢɫɩɨɥɶ-

ɡɭɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɜ ɞɚɧ-

ɧɨɣ ɫɬɚɬɶɟ ɞɚɥɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ. 

Ɉɞɧɨɤɚɧɚɥɶɧɚɹ ɋМɈ ɛɟɡ ɨɱɟɪɟɞɢ ɡɚɹɜɨɤ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɮɨɪɦɢɪɭ-

ɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟɜɨɞɚ, ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Кɨɥɦɨɝɨɪɨɜɚ, ɝɪɚɮɚ ɫɨɫɬɨɹɧɢɣ (ɪɢɫ. 

1) ɜ ɫɢɫɬɟɦɭ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ ɧɟɨɛɯɨ-

ɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɋɆɈ, ɤɚɤ ɞɥɹ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 

ɪɟɠɢɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

 

 

Ɋɢɫ. 1. Ƚɪɚɮ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɛɟɡ ɨɱɟɪɟɞɢ 

Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɪɢɫɭɧɤɟ 1: �଴ ‒ ɤɚɧɚɥ ɫɜɨɛɨɞɟɧ (ɨɠɢɞɚɧɢɟ ɩɪɢɯɨɞɚ ɡɚɹɜɤɢ); �ଵ ‒ ɤɚɧɚɥ ɡɚɧɹɬ (ɢɞɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɚɹɜɤɢ, ɟɫɥɢ ɩɪɢɯɨɞɢɬ ɨɱɟɪɟɞɧɚɹ ɡɚɹɜɤɚ, 

ɬɨ ɋɆɈ ɨɬɤɚɡɵɜɚɟɬ ɟɣ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ); ߣ ɢ ߤ – ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɯɨɞɨɜ ɩɪɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɋɆɈ. 

{��଴ሺ�ሻ�� = ߣ−  · �଴ሺ�ሻ + ߤ · �ଵሺ�ሻ;��ଵሺ�ሻ�� = ߤ−  · �ଵሺ�ሻ + ߣ · �଴ሺ�ሻ, 
ɝɞɟ �଴ሺ�ሻ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɫɬɨɹɧɢɹ «ɤɚɧɚɥ ɫɜɨɛɨɞɟɧ»; �ଵሺ�ሻ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɫɬɨɹɧɢɹ «ɤɚɧɚɥ ɡɚɧɹɬ». 

Ɉɞɧɨɤɚɧɚɥɶɧɚɹ ɋМɈ ɫ ɨɱɟɪɟɞɶɸ ɡɚɹɜɨɤ. Ƚɪɚɮ ɫɨɫɬɨɹɧɢɣ ɬɚɤɨɣ: ɋɆɈ ɩɪɟɞ-

ɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2 ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɚɮɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɝɢɛɟɥɢ‒

ɪɚɡɦɧɨɠɟɧɢɹ.  

 

 

 

Ɋɢɫ. 2. Ƚɪɚɮ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɱɟɪɟɞɶɸ 

Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɪɢɫ. 2: �଴ ‒ «ɤɚɧɚɥ ɫɜɨɛɨɞɟɧ»; �ଵ ‒ «ɤɚɧɚɥ ɡɚɧɹɬ» (ɨɱɟɪɟɞɢ 
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ɧɟɬ); �� ‒ «ɤɚɧɚɥ ɡɚɧɹɬ» (k ‒ 1 ɡɚɹɜɨɤ ɜ ɨɱɟɪɟɞɢ); �௡ ‒ «ɤɚɧɚɥ ɡɚɧɹɬ» (n ‒ 1 ɡɚ-

ɹɜɨɤ ɜ ɨɱɟɪɟɞɢ). 

Кɚɤ ɢ ɞɥɹ ɩɪɟɞɵɞɭɳɟɣ ɋɆɈ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ 

ɜɢɞɟ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɮɨɪɦɢɪɭɟɬɫɹ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ 

ɩɪɚɜɢɥɚ Кɨɥɦɨɝɨɪɨɜɚ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɋɆɈ. 

ɇɢɠɟ, ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɞɥɹ ɮɢɧɚɥɶɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɤɚ-

ɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɨɱɟɪɟɞɶ ɡɚɹɜɨɤ:  �଴ = ଵ−�ଵ−��+1; �� = �଴ · �� – ɟɫɥɢ � ≠ ͳ; � = ͳ, ʹ, … , �; �� = ଵ௡+ଵ – ɟɫɥɢ � = ͳ; 

- ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɡɚɹɜɤɢ: �отк = ଵ−�ሺଵ−��+1ሻ·�� – ɟɫɥɢ � ≠ ͳ; �отк = �௡ = ଵ௡+ଵ – ɟɫɥɢ � = ͳ; 

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɋɆɈ: � = ͳ − �отк; 

- ɚɛɫɨɥɸɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɋɆɈ: � = � ·  ;ߣ

- ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɡɚɹɜɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɢ: �� = �·[ଵ−ሺ௡+ଵሻ·��+௡·��+1]ሺଵ−�ሻ·ሺଵ−��+1ሻ  – ɟɫɥɢ � ≠ ͳ; �� = ∑ � · �� = ௡ଶ௡�=଴  – ɟɫɥɢ � = ͳ; 

- ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɡɚɹɜɤɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɜ ɨɱɟɪɟɞɢ 

�ܶ = ��ఒ·ሺଵ−��ሻ; 
- ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɡɚɹɜɤɢ ɜ ɨɱɟɪɟɞɢ �� = �ܶ − ଵఓ; 

- ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɡɚɹɜɨɤ ɜ ɨɱɟɪɟɞɢ (ɞɥɢɧɚ ɨɱɟɪɟɞɢ): 



�� = ߣ · ሺͳ − �௡ሻ · ��. 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɹɯ � =  .ࣆ�

Мɧɨɝɨɤɚɧɚɥɶɧɚɹ ɋМɈ ɛɟɡ ɨɱɟɪɟɞɢ ɡɚɹɜɨɤ. Ƚɪɚɮ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ m-

ɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 3. Ɋɚɫɱɟɬɧɵɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ ɚɤɬɭɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɥɭɱɚɸɬɫɹ ɩɨ ɚɧɚ-

ɥɨɝɢɱɧɨɣ ɩɪɟɞɵɞɭɳɢɦ ɫɥɭɱɚɹɦ ɫɯɟɦɟ ‒ ɞɥɹ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɮɭɧɤɰɢɨ-

ɧɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɭ ɢɫɫɥɟɞɭɸɬ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɣ, ɚ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ – ɩɭɬɟɦ ɩɪɢɪɚɜɧɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ 

ɧɭɥɸ ɢ ɪɟɲɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɫɢɫɬɟɦɵ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

 

 

 

 

Ɋɢɫ. 3. Ƚɪɚɮ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɛɟɡ ɨɱɟɪɟɞɢ 

Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɪɢɫ. 3: �଴ ‒ ɜɫɟ ɤɚɧɚɥɵ ɫɜɨɛɨɞɧɵ; �ଵ ‒ ɡɚɧɹɬ ɨɞɢɧ ɤɚɧɚɥ, 

ɨɫɬɚɥɶɧɵɟ ɫɜɨɛɨɞɧɵ; �� ‒ ɡɚɧɹɬɵ ɪɨɜɧɨ k ɤɚɧɚɥɨɜ, ɨɫɬɚɥɶɧɵɟ ɫɜɨɛɨɞɧɵ; �௠ ‒ 

ɡɚɧɹɬɵ ɜɫɟ m ɤɚɧɚɥɨɜ, ɡɚɹɜɤɟ ɨɬɤɚɡɚɧɨ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ɋɯɨɞɧɵɦ ɨɛɪɚɡɨɦ ɮɨɪɦɢɪɭɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɞɥɹ ɞɪɭɝɢɯ ɬɢɩɨɜ 

ɋɆɈ, ɧɚɩɪɢɦɟɪ, ɡɚɦɤɧɭɬɨɣ ɋɆɈ, ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɫɰɢ-

ɩɥɢɧɨɣ ɨɱɟɪɟɞɟɣ, ɷɲɟɥɨɧɢɪɨɜɚɧɧɨɣ ɋɆɈ ɢ ɬ. ɞ. 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɋМɈ. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢ-

ɫɬɟɦ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɨɥɨɠɟɧɵ ɜ 

ɨɫɧɨɜɭ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɯ ɤ ɪɟɲɟɧɢɸ ɝɪɭɩɩɵ ɯɚ-

ɪɚɤɬɟɪɧɵɯ ɡɚɞɚɱ ɩɥɚɧɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɚɜɢɚɤɨɦɩɚ-

ɧɢɣ, ɚɷɪɨɩɨɪɬɨɜ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɢɯ ɨɪɝɚɧɢɡɚɰɢɣ. Эɬɢ ɢɧɫɬɪɭɦɟɧɬɵ ɢɧɬɟɝɪɢ-

ɪɨɜɚɧɵ ɜ ɩɚɤɟɬ ɪɚɫɱɟɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ» ɝɨɥɨɜɧɨɝɨ ɦɟ-

ɧɸ (ɪɢɫ. 4).  
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Ɋɢɫ. 4. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0  

(ɪɚɡɜɟɪɧɭɬɚ ɝɪɭɩɩɚ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ») 

Ⱦɥɹ ɞɨɫɬɭɩɚ ɤ ɢɧɫɬɪɭɦɟɧɬɚɦ ɤɭɪɫɨɪɨɦ ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɩɨɡɢɰɢɹ «Ⱦɢɧɚɦɢɤɚ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ», ɩɨɫɥɟ ɱɟɝɨ ɩɨɜɟɪɯ ɝɨɥɨɜɧɨɣ ɩɚɧɟɥɢ ɩɚɤɟɬɚ ɜɵɜɨɞɢɬ-

ɫɹ ɩɚɧɟɥɶ «Аɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ» ɫ ɡɚ-

ɤɥɚɞɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ: 

- ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ (ɪɢɫ. 5); 

- ɞɜɭɯɷɲɟɥɨɧɧɚɹ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ (ɪɢɫ. 6); 

- ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɋɆɈ ɛɟɡ ɨɱɟɪɟɞɟɣ (ɪɢɫ. 7); 

- ɋɆɈ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ ɡɚɹɜɨɤ (ɪɢɫ. 8); 

- ɋɆɈ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ ɡɚɹɜɨɤ ɜ ɨɱɟɪɟɞɢ (ɪɢɫ. 9); 

- ɋɆɈ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɜɪɟɦɟɧɟɦ ɨɠɢɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ (ɪɢɫ. 10); 

- ɡɚɦɤɧɭɬɚɹ ɋɆɈ; 

- ɜɵɛɨɪ ɬɢɩɚ ɋɆɈ ɩɨ ɤɨɦɩɥɟɤɫɧɵɦ ɤɪɢɬɟɪɢɹɦ. 

Кɚɠɞɵɣ ɢɧɫɬɪɭɦɟɧɬ ɢɦɟɟɬ ɡɚɤɥɚɞɤɭ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨ-

ɥɨɱɤɟ», ɜ ɤɨɬɨɪɭɸ ɡɚɝɪɭɠɚɟɬɫɹ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɩɪɢ-

ɦɟɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ (ɪɢɫ. 11). 

 



 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɇɧɨɝɨɤɚɧɚɥɶɧɚɹ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ» 

 

ɂɧɬɟɪɮɟɣɫɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɠɞɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɡɚɤɥɚɞɤɚɯ ɫɝɪɭɩɩɢɪɨɜɚɧɵ 

ɨɤɚɧɬɨɜɤɚɦɢ «ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ» ɢ «Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ» (ɪɢɫ. 5). ɂɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ: ɫ ɤɥɚɜɢɚɬɭɪɵ ‒ ɜ ɟɞɢɧɢɱɧɵɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ; ɤɭɪɫɨɪɨɦ 

ɢɡ ɫɩɢɫɤɨɜ; ɫ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɢɡ ɮɚɣɥɚ – ɜ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɬɚɛɥɢɰɵ (ɚɤɬɢɜɚɰɢɟɣ 

ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɚɩɤɢ).  

 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɜɭɯɷɲɟɥɨɧɧɚɹ ɋɆɈ ɫ ɨɬɤɚɡɚɦɢ» 



 

 

Ɋɢɫ. 7. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɋɆɈ  

ɛɟɡ ɨɱɟɪɟɞɢ» 

Ɂɚɩɭɫɤ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɤɬɢɜɚɰɢɟɣ ɤɭɪɫɨ-

ɪɨɦ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɫɬɪɟɥɤɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɜɵɜɨɞɹɬɫɹ: ɜ ɟɞɢ-

ɧɢɱɧɵɟ ɧɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ ɢ ɬɚɛɥɢɰɵ, ɚ ɬɚɤɠɟ ɧɚ ɝɪɚɮɢɤɢ. ȼɫɟ ɬɚɛɥɢɱɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ, ɚ ɬɚɤɠɟ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɟ ɬɚɛɥɢɰɵ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɦɨɝɭɬ ɛɵɬɶ 

ɫɨɯɪɚɧɟɧɵ ɜ ɮɚɣɥɚɯ, ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɞɢɫɤɟɬɵ.  

 

Ɋɢɫ. 8. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɋɆɈ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ» 



 

 

Ɋɢɫ. 9. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɋɆɈ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ ɡɚɹɜɨɤ ɜ ɨɱɟɪɟɞɢ» 

Ƚɪɚɮɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɦɢɦɨ ɷɬɨɝɨ, ɦɨɝɭɬ ɛɵɬɶ: ɪɚɫɩɟɱɚɬɚɧɵ ɧɚ ɩɪɢɧ-

ɬɟɪɟ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɪɢɧɬɟɪɚ), ɦɚɫɲɬɚɛɢɪɨɜɚ-

ɧɵ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɸɬɫɹ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɚɦɢ ɥɭɩɵ). Ⱦɥɹ ɫɴɟɦɚ ɢɧɮɨɪ-

ɦɚɰɢɢ ɫ ɝɪɚɮɢɤɚ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɢ ɮɭɧɤɰɢɢ ɢɫɩɨɥɶɡɭ-

ɟɬɫɹ ɜɢɡɢɪɤɚ, ɚɤɬɢɜɢɪɭɟɦɚɹ ɤɧɨɩɤɨɣ ɫ ɩɟɪɟɤɪɟɫɬɢɟɦ.  

 

Ɋɢɫ. 10. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɋɆɈ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɜɪɟɦɟɧɟɦ ɨɠɢɞɚɧɢɹ  



ɜ ɨɱɟɪɟɞɢ» 

  

 

Ɋɢɫ. 11. Ɂɚɤɥɚɞɤɚ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɨɛɨɥɨɱɤɚɦ» 

 

ɐɜɟɬ ɜɢɡɢɪɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɨɛɪɚɧ ɩɭɬɟɦ ɚɤɬɢɜɚɰɢɢ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦ-

ɦɨɣ ɪɚɡɧɨɰɜɟɬɧɨɣ ɬɚɛɥɢɰɵ. Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ ɜɵɜɨɞɹɬɫɹ 

ɜ ɩɨɥɹ ɩɨɞ ɤɧɨɩɤɚɦɢ (ɢɥɢ ɩɪɚɜɟɟ ɤɧɨɩɨɤ) ɭɩɪɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 

(ɪɢɫ. 2). 

Ⱦɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟ-

ɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɧɮɨɪ-

ɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ. Эɬɢ ɤɚɪɬɵ ɫɨɞɟɪɠɚɬ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ ɚɤɬɭɚɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɟɪɟɞ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ. Ⱦɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɚɤɠɟ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɜ ɝɪɭɩɩɨɜɨɦ ɨɛɭɱɟɧɢɢ: ɧɚ ɥɟɤɰɢɹɯ, ɩɪɚɤɬɢɱɟɫɤɢɯ, ɥɚɛɨɪɚ-

ɬɨɪɧɵɯ ɢ ɫɟɦɢɧɚɪɫɤɢɯ ɡɚɧɹɬɢɹɯ. 

ɉɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɨɮɨɪɦɥɟɧ ɤɚɤ ɟɞɢɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶ-

ɧɨɟ windows-ɩɪɢɥɨɠɟɧɢɟ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ ɧɚ ɬɢɩɨɜɵɯ IBM-ɩɨɞɨɛɧɵɯ ЭȼɆ 

ɜ ɫɪɟɞɟ ɢɡɜɟɫɬɧɵɯ ɜɟɪɫɢɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows. Ⱦɥɹ ɢɧɫɬɚɥɥɹɰɢɢ 

ɩɚɤɟɬɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. ɂɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ Model-

jer-M ɢɦɟɟɬ ɨɛɴɟɦ 7,5 Ɇɛ. ɋɟɪɜɢɫɧɵɟ ɮɚɣɥɵ, ɮɚɣɥɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɚɪɬ, 

ɮɚɣɥɵ ɫ ɚɪɯɢɜɚɦɢ ɪɟɲɟɧɢɣ ɡɚɞɚɱ, ɚ ɬɚɤɠɟ ɬɟɫɬɨɜɵɟ ɢɫɯɨɞɧɵɟ ɱɢɫɥɨɜɵɟ ɮɚɣɥɵ 



ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ 8 ɩɚɩɨɤ ɢ ɞɨɫɬɭɩɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɧɵɟ ɷɥɟɦɟɧ-

ɬɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɩɚɧɟɥɟɣ. 
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