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Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɪɚɛɨɬɟ ɭɬɨɱɧɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɢɫɬɟɦɵ ɜ ɬɟɪɦɢɧɚɯ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ «ɍɡɟɥ-

Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ», ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɢɫɱɢɫɥɟɧɢɢ ɨɛɴɟɤɬɨɜ Ⱥɛɚɞɢ-Ʉɚɪɞɟɥɢ, ɩɪɟɞɥɨɠɟɧɚ 
ɮɨɪɦɚɥɢɡɚɰɢɹ ɩɨɧɹɬɢɣ «ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɢɣ ɮɚɤɬɨɪ» ɢ «ɚɞɚɩɬɚɰɢɹ ɫɢɫɬɟɦɵ». 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɮɨɪɦɚɥɢɡɦɵ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɱɟɬɚ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 
ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɞɟɥɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɪɦɢɧɚɯ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ». ɉɨɫɬɪɨɟɧɨ ɮɨɪɦɚɥɶɧɨɟ 
ɨɩɢɫɚɧɢɟ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɨɛɨɫɧɨɜɚɬɶ ɢɟɪɚɪɯɢɱɟɫɤɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ», ɨɛɳɟɫɢɫɬɟɦɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
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ȺЛЬЭЫКМЭ 
The definition of the system in terms of the system-object approach " Unit-Function-Object" based 

on the calculation of Abadi-Cardeli objects is specified in the work, the formalization of the 

concepts "system-forming factor" and "system adaptation" is proposed. The presented formalisms 

were used to take into account system-wide regularities in the construction of graphoanalytical 

models of organizational systems and business processes using the system-object method of 

representing knowledge. The revealed possible ways of taking into account the regularities are 

compared with the capabilities of the system-structural and object-oriented approaches, as well as 

the BPMN notation. A formal description of system-wide regularities is constructed, which allows 

one to justify the hierarchical dependence between them. 

Keywords: system approach "Unit-Function-Object", system-wide regularities, graph analytical 

modeling. 
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ȼȼȿȾȿɇɂȿ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ (ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɞɟɥɨɜɵɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ) ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɹɡɵɤɢ, 
ɧɚɩɪɢɦɟɪ, ɫɪɟɞɫɬɜɚ ɫɢɫɬɟɦɧɨ-ɫɬɪɭɤɬɭɪɧɨɝɨ ɢɥɢ ɫɢɫɬɟɦɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ DFD, IDEF0, 

IDEF3; ɫɪɟɞɫɬɜɨ ɨɛɴɟɤɬɧɨɝɨ ɚɧɚɥɢɡɚ UML; ɧɨɬɚɰɢɹ BPMN (ɝɢɛɪɢɞ UML ɢ IDEF3). ɏɨɬɹ ɷɬɢ 
ɫɪɟɞɫɬɜɚ/ɹɡɵɤɢ ɱɚɫɬɨ ɩɨɡɢɰɢɨɧɢɪɭɸɬɫɹ ɤɚɤ ɫɪɟɞɫɬɜɚ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɢɯ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 
ɩɪɢɦɟɪɚɯ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟ ɨɬɦɟɱɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɭɱɟɬɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ, 
ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ Д1Ж, ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɤɨɬɨɪɵɯ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨ ɜɪɟɦɟɧɚ 
ɛɭɪɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼ ɪɚɦɤɚɯ ɬɪɚɞɢɰɢɨɧɧɨɣ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɨɣ 
ɬɟɨɪɢɢ ɫɢɫɬɟɦ ɷɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɬɨɥɶɤɨ ɤɨɧɫɬɚɬɢɪɭɸɬɫɹ ɢ ɨɩɢɫɵɜɚɸɬɫɹ, ɧɨ ɧɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ 
ɫ ɟɞɢɧɨɣ ɩɨɡɢɰɢɢ ɤɨɧɰɟɩɬɭɚɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɧɢ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɧɢ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɟɠɞɭ ɫɨɛɨɣ Д2Ж.  

ɗɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɢ ɩɨɥɭɱɢɥɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ 
ɩɨɞɯɨɞɚ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ» (ɍɎɈ-ɩɨɞɯɨɞ) Д3, 4Ж. ɉɨɫɥɟɞɧɟɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɫɨɡɞɚɟɬ 
ɩɪɟɞɩɨɫɵɥɤɢ ɭɱɟɬɚ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɩɪɢɧɰɢɩɨɜ ɢ ɡɚɤɨɧɨɜ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ 
ɫɪɟɞɫɬɜɚɦɢ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɬɟɪɦɢɧɚɯ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ» Д5, 6Ж. 

 

1. ɂɋɏɈȾɇɕȿ ɉɈɇəɌɂə ɂ ɈɉɊȿȾȿɅȿɇɂə 

ȼ ɪɚɦɤɚɯ ɍɎɈ-ɩɨɞɯɨɞɚ ɫɢɫɬɟɦɚ s ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɢɫɱɢɫɥɟɧɢɹ 
ɨɛɴɟɤɬɨɜ Ⱥɛɚɞɢ-Ʉɚɪɞɟɥɢ Д7Ж (ɧɚɡɵɜɚɟɦɨɝɨ ɧɚɦɢ «ɭɡɥɨɜɵɦ ɨɛɴɟɤɬɨɦ»), ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɩɨɥɟɣ ɢ 
ɦɟɬɨɞɨɜ: s = [us, fs, Os], ɝɞɟ: 

us – ɭɡɟɥ, ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɟ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɨɜ ɟɳɟ 
ɨɞɧɨɝɨ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ (ɧɚɡɵɜɚɟɦɵɯ ɧɚɦɢ «ɩɨɬɨɤɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ»), ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɦɧɨɠɟɫɬɜɭ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɹɡɟɣ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. us  Ls?  Ls!, ɝɞɟ Ls? – ɦɧɨɠɟɫɬɜɨ 
ɜɯɨɞɹɳɢɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɯɨɞɹɳɢɦ ɫɜɹɡɹɦ ɫɢɫɬɟɦɵ s, Ls! – 

ɦɧɨɠɟɫɬɜɨ ɢɫɯɨɞɹɳɢɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɯɨɞɹɳɢɦ ɫɜɹɡɹɦ 
ɫɢɫɬɟɦɵ s. ɉɪɢɱɟɦ: Ls?  L ɢ Ls!  L, ɬ.ɟ. ɨɬɧɨɫɹɬɫɹ ɤ ɦɧɨɠɟɫɬɜɭ ɜɫɟɯ ɫɜɹɡɟɣ L (ɩɨɬɨɤɨɜɵɯ 
ɨɛɴɟɤɬɨɜ). ɉɪɢ ɷɬɨɦ L = {l1, l2, ... li, …Хn}, ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ (ɫɜɹɡɟɣ ɫɢɫɬɟɦɵ); 
li = [r1, r2, …, rk], ɝɞɟ li  L; k – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɟɣ ɩɨɬɨɤɨɜɨɝɨ ɨɛɴɟɤɬɚ li; r1, r2, ..., rn – ɩɨɥɹ ɩɨɬɨɤɨɜɨɝɨ 
ɨɛɴɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɩɚɪɭ «ɢɞɟɧɬɢɮɢɤɚɬɨɪ-ɡɧɚɱɟɧɢɟ».  

fs – ɮɭɧɤɰɢɹ, ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɸ ɦɟɬɨɞ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ, ɨɩɢɫɵɜɚɸɳɢɣ 
ɮɭɧɤɰɢɸ ɫɢɫɬɟɦɵ s, ɬ.ɟ. ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɹɳɢɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ 
(ɜɯɨɞɹɳɢɯ ɫɜɹɡɟɣ ɫɢɫɬɟɦɵ) Ls? ɜ ɜɵɯɨɞɹɳɢɟ Ls!. Ⱦɚɥɟɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɜ ɬɟɨɪɢɢ 
ɨɛɴɟɤɬɨɜ ɦɚɧɟɪɨɣ ɨɛɨɡɧɚɱɟɧɢɣ, ɦɟɬɨɞ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ ɛɭɞɟɦ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 
fs(Ls?)Ls!, ɝɞɟ fs – ɦɟɬɨɞ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ (ɮɭɧɤɰɢɹ/ɩɪɨɰɟɫɫ ɫɢɫɬɟɦɵ s) ɫ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
Ls? ɢ ɨɛɥɚɫɬɶɸ ɡɧɚɱɟɧɢɣ Ls!, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉs – ɨɛɴɟɤɬ, ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɸ ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ 
ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɧɵɯ (ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɯ) ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ s. Ɇɧɨɠɟɫɬɜɨ ɩɨɥɟɣ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɨɞɦɧɨɠɟɫɬɜ: Os = Os?Os!Osf, ɝɞɟ Os? – 

ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɢɧɬɟɪɮɟɣɫɧɵɟ ɜɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ 
(ɫɢɫɬɟɦɵ s), Os! – ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɢɧɬɟɪɮɟɣɫɧɵɟ ɜɵɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ (ɫɢɫɬɟɦɵ s), Osf – ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɩɟɪɟɞɚɬɨɱɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ (ɫɢɫɬɟɦɵ s). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɢɫɬɟɦɵ ɤɚɤ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɮɭɧɤɰɢɹ ɤɨɬɨɪɨɝɨ ɨɛɭɫɥɨɜɥɟɧɚ ɮɭɧɤɰɢɟɣ ɨɛɴɟɤɬɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɹɪɭɫɚ 
(ɬ.ɟ. ɧɚɞɫɢɫɬɟɦɵ) Д8Ж, ɫɢɫɬɟɦɚ s, ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ:  

s = [(Ls?, Ls!); fs(Ls?)Ls!; (Os?, Os!, Osf)]. 

ɍɩɨɦɹɧɭɬɨɟ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɫɢɫɬɟɦɵ ɹɜɥɟɧɢɟ ɨɛɭɫɥɚɜɥɢɜɚɧɢɹ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɮɭɧɤɰɢɟɣ 
ɧɚɞɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚɞɫɢɫɬɟɦɵ ɧɚ ɫɢɫɬɟɦɭ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ 
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ɮɭɧɤɰɢɟɣ (ɜɧɟɲɧɹɹ ɞɟɬɟɪɦɢɧɚɧɬɚ ɫɢɫɬɟɦɵ). ɗɬɚ ɞɟɬɟɪɦɢɧɚɧɬɚ ɮɨɪɦɚɥɶɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɩɨɥɟɦ us 

ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ, ɬ.ɟ. ɦɧɨɠɟɫɬɜɨɦ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɜɹɡɹɦ ɫɢɫɬɟɦɵ (Ls?, Ls!). ȼɧɟɲɧɹɹ ɞɟɬɟɪɦɢɧɚɧɬɚ ɫɢɫɬɟɦɵ 
ɟɫɬɶ ɩɪɢɱɢɧɚ ɟɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɰɟɥɶ ɟɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɝɥɚɜɧɵɣ ɨɩɪɟɞɟɥɢɬɟɥɶ ɟɟ ɫɬɪɭɤɬɭɪɧɵɯ, 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢ ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɯ ɫɜɨɣɫɬɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɟɝɨ ɮɚɤɬɨɪɚ. Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɠɟ ɫɢɫɬɟɦɵ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɜɧɟɲɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɵ ɹɜɥɹɟɬɫɹ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɨɣ, ɬɚɤ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɜɧɭɬɪɟɧɧɢɟ ɫɜɨɣɫɬɜɚ (ɫɬɪɭɤɬɭɪɧɵɟ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ 
ɩɨɞɫɢɫɬɟɦ). ɗɬɚ ɞɟɬɟɪɦɢɧɚɧɬɚ ɮɨɪɦɚɥɶɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ fs ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ, ɬ.ɟ. ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: fs(Ls?)Ls!. Ʉɪɨɦɟ ɬɨɝɨ, 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɧɟɲɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɟɠɞɭ 
ɫɢɫɬɟɦɨɣ ɢ ɧɚɞɫɢɫɬɟɦɨɣ ɨɬɧɨɲɟɧɢɟ ɩɨɞɞɟɪɠɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɛɨɥɟɟ ɰɟɥɨɝɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɬɨɱɧɢɬɶ ɮɨɪɦɚɥɶɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɫɬɟɦɵ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

s = [us  fs  Os] ɢ s = [(Ls?, Ls!)  fs(Ls?)Ls!  (Os?, Os!, Osf)]. 

ɉɪɨɰɟɫɫ ɩɪɢɛɥɢɠɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɵ (fs(Ls?)Ls!) ɫɢɫɬɟɦɵ ɤ ɟɟ ɜɧɟɲɧɟɣ 
ɞɟɬɟɪɦɢɧɚɧɬɟ (Ls?  Ls!  us) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɞɚɩɬɚɰɢɸ ɫɢɫɬɟɦɵ ɤ ɡɚɩɪɨɫɭ ɧɚɞɫɢɫɬɟɦɵ Д8Ж. 

ɉɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɫɱɢɬɚɟɬɫɹ ɫɢɫɬɟɦɚ, ɭ ɤɨɬɨɪɨɣ ɜɧɭɬɪɟɧɧɹɹ ɞɟɬɟɪɦɢɧɚɧɬɚ 
ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɧɟɲɧɟɣ, ɬ.ɟ. fs  us. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɜ ɩɨɥɧɨɦ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɡɚɩɪɨɫɨɦ ɧɚɞɫɢɫɬɟɦɵ. ɋɚɦɚ ɚɞɚɩɬɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɩɪɨɰɟɫɫ ɩɪɢɛɥɢɠɟɧɢɹ ɬɟɤɭɳɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɤ ɬɪɟɛɭɟɦɨɦɭ, ɬ.ɟ. fsɬɟɤ  fs  us. ɍɡɟɥ 
us ɨɩɪɟɞɟɥɹɟɬ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɨɛɥɚɫɬɶ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ (Dfs = Ls? ɢ Efs = Ls!) ɫɢɫɬɟɦɵ s. 

ɉɚɪɚɦɟɬɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ/ɨɬɨɛɪɚɠɟɧɢɹ fs: Ls?Ls! ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɤɬɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ Os ɫɢɫɬɟɦɵ s, ɡɚɞɚɸɳɢɦɢ ɤɨɧɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɟɦɚ ɫɢɫɬɟɦɨɣ ɜɯɨɞɧɵɯ 
ɩɨɬɨɤɨɜ (Os?), ɩɚɪɚɦɟɬɪɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ fs (Osf) ɢ ɩɚɪɚɦɟɬɪɵ ɜɵɞɚɱɢ ɫɢɫɬɟɦɨɣ ɜɵɯɨɞɧɵɯ 
ɩɨɬɨɤɨɜ (Os!). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɛɥɢɠɟɧɢɟ fsɬɟɤ ɤ fs ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɢɡɦɟɧɟɧɢɟɦ 
Os = Os?Os!Osf. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ ɭɱɢɬɵɜɚɬɶ ɨɛɳɟɫɢɫɬɟɦɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɷɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɮɨɪɦɚɥɶɧɨ ɨɩɢɫɚɬɶ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ 
ɩɨɧɹɬɢɹ. 

 

2. ɍɑȿɌ ɈȻɓȿɋɂɋɌȿɆɇɕɏ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɇȺ ɍɊɈȼɇȿ ɍɁɅɈȼɕɏ 
ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɋɂɋɌȿɆ 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨɜɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɫɬɪɭɤɬɭɪɧɵɦɢ 
(ɭɡɥɨɜɵɦɢ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɭɡɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɵ, ɤɚɤ ɛɵɥɨ 
ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɟɝɨ ɮɚɤɬɨɪɚ ɜ ɪɚɦɤɚɯ 
ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ.  

ɉɪɢɧɰɢɩ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɢ (ɫɢɫɬɟɦɚ ɫɜɹɡɚɧɚ ɦɧɨɠɟɫɬɜɨɦ ɤɨɦɦɭɧɢɤɚɰɢɣ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: s us: us  Ls?  Ls!.  

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɟ ɜ ɜɢɞɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ (ɜɧɟɲɧɢɯ) 
ɫɜɹɡɟɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɞɚɥɟɟ ɡɚɦɵɤɚɸɬɫɹ ɱɟɪɟɡ ɜɧɭɬɪɟɧɧɢɟ (ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ) ɫɜɹɡɢ ɞɚɧɧɨɣ 
ɫɢɫɬɟɦɵ ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɞɟɤɨɦɩɨɡɢɰɢɢ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ. ɋɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɵɣ ɩɨɞɯɨɞ ɬɪɟɛɭɟɬ 
ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɧɚɥɢɱɢɹ ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɜɯɨɞɚ ɢ, ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɜɵɯɨɞɚ ɭ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɧɚ ɥɸɛɨɦ 
ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ.  

ɉɪɢɧɰɢɩ ɢɟɪɚɪɯɢɱɧɨɫɬɢ (ɫɢɫɬɟɦɚ ɧɚ ɥɸɛɨɦ ɹɪɭɫɟ ɢɟɪɚɪɯɢɢ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ 
ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɹɪɭɫɚ, ɬ.ɟ. ɧɚɞɫɢɫɬɟɦɵ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ 
ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 
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s us: us  us*  s  s* (s* ∋ s). Ɍ.ɟ. us us*: us* ∋ us, 

ɝɞɟ us* –ɭɡɟɥ ɫɢɫɬɟɦɵ s*; s* – ɫɢɫɬɟɦɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɹɪɭɫɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɫɬɟɦɨɣ s.  

ɂɡ ɞɚɧɧɨɝɨ ɜɵɪɚɠɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɩɪɢɧɰɢɩ ɢɟɪɚɪɯɢɱɧɨɫɬɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɢ, ɬ.ɟ. ɤɨɝɞɚ ɫɩɪɚɜɟɞɥɢɜɨ s us, ɱɬɨ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ 
ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɬɪɚɤɬɨɜɤɨɣ ɷɬɢɯ ɩɪɢɧɰɢɩɨɜ ɜ ɬɟɪɦɢɧɚɯ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ Д3Ж. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ ɞɢɚɝɪɚɦɦ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɱɢɫɥɚ ɭɪɨɜɧɟɣ. 

ɉɪɢɧɰɢɩ ɦɨɧɨɰɟɧɬɪɢɡɦɚ (ɩɨ Ȼɨɝɞɚɧɨɜɭ Д9Ж: ɭɫɬɨɣɱɢɜɚɹ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɰɟɧɬɪɨɦ). 
ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɜɬɨɪɨɜ, ɬɪɚɤɬɭɸɳɢɯ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɛɨɥɟɟ ɲɢɪɨɤɨ Д10Ж, ɢɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ 
ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ:  

us !us*: us* ∋…∋ usi ∋ …∋ us2 ∋ us1 ∋ us (ɢɥɢ us  us1  us2  …  usi  …  us*)  

s* ∋ … ∋ si ∋ … ∋ s2 ∋ s1 ∋ s, 

ɝɞɟ us1 –ɭɡɟɥ ɫɢɫɬɟɦɵ s1; us2 –ɭɡɟɥ ɫɢɫɬɟɦɵ s2; usi – ɭɡɟɥ ɫɢɫɬɟɦɵ si.  

ɂɡ ɞɚɧɧɨɝɨ ɜɵɪɚɠɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɩɪɢɧɰɢɩ ɦɨɧɨɰɟɧɬɪɢɡɦɚ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ɢɟɪɚɪɯɢɱɧɨɫɬɢ, ɬ.ɟ. ɟɫɥɢ ɫɩɪɚɜɟɞɥɢɜɨ us us*, ɱɬɨ ɬɚɤɠɟ ɯɨɪɨɲɨ 
ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɬɪɚɤɬɨɜɤɨɣ ɷɬɢɯ ɩɪɢɧɰɢɩɨɜ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ ɫ ɨɞɧɨɣ ɫɢɫɬɟɦɨɣ. 

ɉɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ (ɤɨɧɫɬɚɬɢɪɭɟɬ ɮɚɤɬ ɧɚɥɢɱɢɹ ɦɟɠɞɭ ɜɫɹɤɢɦɢ 
ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɡɜɟɧɶɟɜ, ɜɜɨɞɹɳɢɯ ɢɯ ɜ ɨɞɧɭ «ɰɟɩɶ ɢɧɝɪɟɫɫɢɢ»). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ 
ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

(usi  usj) Lij: Lij ∋ (Lsi  Lsj), 
ɝɞɟ usi – ɭɡɟɥ ɫɢɫɬɟɦɵ si; usj – ɭɡɟɥ ɫɢɫɬɟɦɵ sj; Lij – ɦɧɨɠɟɫɬɜɨ (ɰɟɩɨɱɤɚ) ɫɜɹɡɟɣ ɦɟɠɞɭ si ɢ sj; Lsi – 

ɦɧɨɠɟɫɬɜɨ ɫɜɹɡɟɣ si; Lsj – ɦɧɨɠɟɫɬɜɨ ɫɜɹɡɟɣ sj. 

Ɇɨɠɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ, ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɣ Ȼɨɝɞɚɧɨɜɵɦ Д9Ж, ɜɵɩɨɥɧɹɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɭɫɥɨɜɢɹɯ ɦɨɧɨɰɟɧɬɪɢɡɦɚ, ɩɨɧɢɦɚɟɦɨɝɨ ɪɚɫɲɢɪɟɧɧɨ Д10Ж, ɬ.ɟ.:  

(usi  usj) Lij: Lij ∋ (Lsi  Lsj)  us !us*. 

ɉɭɫɬɶ ɫɢɫɬɟɦɚ si ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɢɟɪɚɪɯɢɢ ɫɢɫɬɟɦ ɬɚɤ, ɱɬɨ: usi us1i us2i us3i  … usn, ɬ.ɟ. 
ɫɚɦɵɣ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɞɚɧɧɨɣ ɢɟɪɚɪɯɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ sn. ɋɢɫɬɟɦɚ sj ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ 
ɢɟɪɚɪɯɢɢ ɫɢɫɬɟɦ ɬɚɤ, ɱɬɨ: usj us1j us2j us3j  … usm. , ɬ.ɟ. ɫɚɦɵɣ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɞɚɧɧɨɣ 
ɢɟɪɚɪɯɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ sm. Ⱦɨɩɭɫɬɢɦ, ɱɬɨ us !us*: us* ∋ us ɧɟ ɜɟɪɧɨ (ɩɪɢɧɰɢɩ 
ɦɨɧɨɰɟɧɬɪɢɡɦɚ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ), ɬ.ɟ. usn  us* ɢ usm  us*. Ɍɨɝɞɚ (usi  usj): Lsi  Lsj = . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Lij ɧɟ ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɫɜɹɡɟɣ ɦɟɠɞɭ ɜɫɹɤɢɦɢ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ, ɬ.ɟ. ɩɪɢɧɰɢɩ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɨɥɭɱɟɧɧɵɣ ɜɵɜɨɞ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɚɪɝɭɦɟɧɬ ɜ ɩɨɥɶɡɭ ɪɚɫɲɢɪɟɧɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɦɨɧɨɰɟɧɬɪɢɡɦɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɫɥɟɠɢɜɚɧɢɹ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ɜ ɪɚɦɤɚɯ ɜɫɟɣ ɦɨɞɟɥɢ. 

ɉɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ (ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɫɥɨɠɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ 
ɫɱёɬ ɡɚɦɵɤɚɧɢɹ ɩɟɬɟɥɶ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ 
ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

((Lij ∋ (Lsi!  Lsj?))  (Lji ∋ (Lsj!  Lsi?)))  us ∋ (usi  usj)  s ∋ (si  sj), 

ɝɞɟ Lij – ɦɧɨɠɟɫɬɜɨ ɫɜɹɡɟɣ ɦɟɠɞɭ si ɢ sj; Lji – ɦɧɨɠɟɫɬɜɨ ɫɜɹɡɟɣ ɦɟɠɞɭ sj ɢ si; Lsi! – ɦɧɨɠɟɫɬɜɨ 
ɜɵɯɨɞɧɵɯ ɫɜɹɡɟɣ si; Lsj? – ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɧɵɯ ɫɜɹɡɟɣ sj; Lsj! – ɦɧɨɠɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɫɜɹɡɟɣ sj; Lsi? 

– ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɧɵɯ ɫɜɹɡɟɣ si.  

ɂɡ ɞɚɧɧɨɝɨ ɜɵɪɚɠɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ ɩɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɢ, ɬ.ɟ. ɟɫɥɢ ɫɩɪɚɜɟɞɥɢɜɨ s us: us  Ls?  Ls!, ɱɬɨ ɬɚɤɠɟ 
ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɬɪɚɤɬɨɜɤɨɣ ɷɬɢɯ ɩɪɢɧɰɢɩɨɜ. 
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ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯɫɬɨɪɨɧɧɢɯ ɫɜɹɡɟɣ ɢ ɧɚ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɟ, ɢ ɧɚ ɞɢɚɝɪɚɦɦɚɯ 
ɞɟɤɨɦɩɨɡɢɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ ɡɚɦɤɧɭɬɨɫɬɢ, ɜɯɨɞɹɳɢɦ ɜ ɤɨɧɰɟɩɰɢɸ ɫɢɫɬɟɦɧɨɣ ɬɟɨɪɢɢ, 
ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɦ ɩɨɞɯɨɞɟ Д4Ж. 

ɉɪɢɧɰɢɩ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɫɟɝɪɟɝɚɰɢɢ (ɮɢɤɫɢɪɭɟɬ ɩɪɨɝɪɟɫɫɢɪɭɸɳɭɸ ɩɨɬɟɪɸ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɜ ɯɨɞɟ ɟɟ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɪɢ ɭɫɢɥɟɧɢɢ ɫɜɹɡɟɣ ɫ 
ɧɟɤɨɬɨɪɵɦ ɷɥɟɦɟɧɬɨɦ, ɜɵɫɬɭɩɚɸɳɢɦ ɜ ɪɨɥɢ ɫɢɫɬɟɦɧɨɝɨ ɰɟɧɬɪɚ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ 
ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

us: us ∋ (usi  usj): (Lsi  Lsj)    ((Lsi  Ls)  (Lsj  Ls))  . 

ɉɪɢɧɰɢɩ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɫɟɝɪɟɝɚɰɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ 
ɢɟɪɚɪɯɢɱɧɨɫɬɢ, ɬ.ɟ. ɟɫɥɢ ɫɩɪɚɜɟɞɥɢɜɨ us us*, ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɬɪɚɤɬɨɜɤɨɣ ɷɬɢɯ 
ɩɪɢɧɰɢɩɨɜ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ ɞɟɤɨɦɩɨɡɢɰɢɢ ɥɸɛɨɝɨ ɭɪɨɜɧɹ ɜ ɜɢɞɟ ɫɨɤɪɚɳɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɫɜɹɡɟɣ ɢ 
ɩɨɹɜɥɟɧɢɹ ɧɨɜɵɯ ɝɪɚɧɢɱɧɵɯ ɫɜɹɡɟɣ. 

ɉɪɢɧɰɢɩ ɜɧɟɲɧɟɝɨ ɞɨɩɨɥɧɟɧɢɹ (ɜɨɫɯɨɞɹɳɢɟ ɤ ɫɢɫɬɟɦɧɨɦɭ ɰɟɧɬɪɭ ɜɨɡɞɟɣɫɬɜɢɹ 
ɤɨɨɪɞɢɧɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɜɨɟɨɛɪɚɡɧɨɦɭ «ɨɛɨɛɳɟɧɢɸ», ɚ ɧɢɫɯɨɞɹɳɢɟ ɨɬ 
ɫɢɫɬɟɦɧɨɝɨ ɰɟɧɬɪɚ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɟ ɢɦɩɭɥɶɫɵ ɩɨɞɜɟɪɝɚɸɬɫɹ «ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɢɸ» ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɥɨɤɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɚ ɫɱɟɬ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ ɨɬ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ). 
ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

us  (us1  us2  …  usi-1  usi)  ((Ls!  Ls1?)  (Ls1!  Ls2?)  …  (Lsi-1!  Lsi?)) ɢ 

usi ∋ (usi-1 ∋ … ∋ us2 ∋us1 ∋us)  ((Lsi!  Lsi-1?)  …  (Ls2!  Ls1?)  (Ls1!  Ls?)). 

ɉɪɢɧɰɢɩ ɜɧɟɲɧɟɝɨ ɞɨɩɨɥɧɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ 
ɢɟɪɚɪɯɢɱɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɩɪɢɧɰɢɩɚ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɞɟɤɨɦɩɨɡɢɰɢɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɨɬɨɤɨɜ ɩɪɢ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɜ ɤɨɧɰɟɩɰɢɸ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ 
ɩɨɞɯɨɞɚ ɜɯɨɞɢɬ ɫɨɞɟɪɠɚɬɟɥɶɧɚɹ ɤɚɬɟɝɨɪɢɚɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɬɨɤɨɜ ɫɜɹɡɟɣ Д11Ж. 

ɉɪɢɧɰɢɩ ɜɡɚɢɦɧɨ-ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ/ɤɨɦɩɥɢɦɟɧɬɚɪɧɨɫɬɢ (ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɫɢɫɬɟɦɵ ɞɨɫɬɢɝɚɟɬɫɹ ɜɡɚɢɦɧɨ-ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɜɹɡɹɦɢ ɦɟɠɞɭ ɟё ɷɥɟɦɟɧɬɚɦɢ ɜ ɜɢɞɟ ɡɚɦɤɧɭɬɵɯ 
ɤɨɧɬɭɪɨɜ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

s ∋ (si  sj) us ∋ (usi  usj): ((Lij ∋ (Lsi!  Lsj?))  (Lji ∋ (Lsj!  Lsi?))). 

ɉɪɢɧɰɢɩ ɤɨɦɩɥɢɦɟɧɬɚɪɧɨɫɬɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ. ɉɨ ɫɭɬɢ ɞɟɥɚ, ɷɬɨ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɩɪɢɧɰɢɩ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɩɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 
ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ, ɚ 
ɩɪɢɧɰɢɩ ɤɨɦɩɥɢɦɟɧɬɚɪɧɨɫɬɢ ɤɚɤ ɪɟɚɥɢɡɚɰɢɸ (ɷɤɫɬɟɧɰɢɸ) ɬɚɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɤɚɤ ɩɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɜ ɜɢɞɟ ɞɜɭɯɫɬɨɪɨɧɧɢɯ ɫɜɹɡɟɣ ɢ ɧɚ ɤɨɧɬɟɤɫɬɧɨɣ 
ɞɢɚɝɪɚɦɦɟ, ɢ ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɞɟɤɨɦɩɨɡɢɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ ɡɚɦɤɧɭɬɨɫɬɢ, ɜɯɨɞɹɳɢɦ ɜ 
ɤɨɧɰɟɩɰɢɸ ɫɢɫɬɟɦɧɨɣ ɬɟɨɪɢɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɦ ɩɨɞɯɨɞɟ Д4Ж. 

 

3. ɍɑȿɌ ɈȻɓȿɋɂɋɌȿɆɇɕɏ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɇȺ ɍɊɈȼɇȿ 
ɎɍɇɄɐɂɈɇȺɅɖɇɕɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɋɂɋɌȿɆ 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨɜɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ, ɤɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ 
ɩɨɞɯɨɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɭɡɥɨɜɵɯ.  



 

ʛ˃˕ˑ˓ˋː ʠ.ʗ., ʕˋ˘˃˓ˈ˅ ʏ.ʒ., ʐˈˎˑ˅ ʠ.ʞ. ʝ˄˜ˈ˔ˋ˔˕ˈˏː˞ˈ ˊ˃ˍˑːˑˏˈ˓ːˑ˔˕ˋ ˋ ˋ˘ ˖˚ˈ˕ ˅ 
˒˓ˑ˙ˈ˔˔ˈ ˆ˓˃˗ˑ˃ː˃ˎˋ˕ˋ˚ˈ˔ˍˑˆˑ ˏˑˇˈˎˋ˓ˑ˅˃ːˋя ˅ ˕ˈ˓ˏˋː˃˘ «ʢˊˈˎ-ʣ˖ːˍ˙ˋя-ʝ˄˝ˈˍ˕» // 

ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.3, №2, 2018 
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Ƚɢɩɨɬɟɡɚ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ (ɫɢɫɬɟɦɚ ɟɫɬɶ ɨɛɪɚɡ ɟё ɫɪɟɞɵ, ɬ.ɟ. ɫɢɫɬɟɦɚ ɤɚɤ 
ɷɥɟɦɟɧɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬɪɚɠɚɟɬ ɧɟɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɟɟ ɫɜɨɣɫɬɜɚ). ɋɨɝɥɚɫɧɨ 
ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ ɝɥɚɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɪɟɞɵ, ɨɤɪɭɠɚɸɳɟɣ ɫɢɫɬɟɦɭ, ɹɜɥɹɟɬɫɹ ɟɟ 
ɧɚɞɫɢɫɬɟɦɚ. ɗɬɚ ɧɚɞɫɢɫɬɟɦɚ «ɨɬɨɛɪɚɠɚɟɬ» ɫɜɨɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ 
ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɡɚɩɪɨɫɚ ɧɚ ɫɢɫɬɟɦɭ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɭɧɤɰɢɟɣ (ɜɧɟɲɧɟɣ 
ɞɟɬɟɪɦɢɧɚɧɬɵ) ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ ɫɜɨɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ (ɜɧɭɬɪɟɧɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɨɣ) 
«ɨɬɪɚɠɚɟɬ» ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ (ɬ.ɟ. ɫɚɦɵɟ ɫɭɳɟɫɬɜɟɧɧɵɟ) ɫɜɨɣɫɬɜɚ ɫɜɨɟɣ ɧɚɞɫɢɫɬɟɦɵ. ɉɪɢ 
ɷɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚɞɫɢɫɬɟɦɵ (ɜɧɟɲɧɹɹ ɞɟɬɟɪɦɢɧɚɧɬɚ ɫɢɫɬɟɦɵ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɚɛɨɪ ɫɜɹɡɟɣ ɡɚɩɪɚɲɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɬ.ɟ. ɭɡɟɥ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. Ɍɚɤɨɟ 
ɩɨɧɢɦɚɧɢɟ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ, ɢɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ 
ɨɛɨɡɧɚɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɢɬɶ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

s  s*  us  us*: (us* = Ls*?  Ls*!)  fs*(Ls*?)Ls*! (fs*: Ls*?  Ls*!)  (us = Ls?  

Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!) ɢ fs(Ls?)Ls!  fs*(Ls*?)Ls*!, 

ɬ.ɟ. fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls!: fs  fs*. 

ɝɞɟ Ls*? – ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɧɵɯ ɫɜɹɡɟɣ s*; Ls*! – ɦɧɨɠɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɫɜɹɡɟɣ s*; fs – ɮɭɧɤɰɢɹ s; 

fs* – ɮɭɧɤɰɢɹ s*.  

Ⱦɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɭɸ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɧɟ ɤɚɤ ɝɢɩɨɬɟɡɭ, ɚ ɤɚɤ ɨɫɧɨɜɭ ɜɫɟɯ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɝɢɩɨɬɟɡɚ ɫɟɦɢɨɬɢɱɟɫɤɨɣ 
ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɫɩɪɚɜɟɞɥɢɜɚ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ɢɟɪɚɪɯɢɱɧɨɫɬɢ, ɬ.ɟ. ɟɫɥɢ 
ɫɩɪɚɜɟɞɥɢɜɨ us us*. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚɞɫɢɫɬɟɦɵ ɤ ɫɢɫɬɟɦɟ (ɬ.ɟ. ɫɚɦɨɟ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɟɟ ɫɜɨɣɫɬɜɨ) ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɬɪɟɛɭɟɦɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɹɡɟɣ ɫɢɫɬɟɦɵ, ɬ.ɟ. ɜ 
ɜɢɞɟ ɭɡɥɚ, ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ. 

ɉɪɢɧɰɢɩ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ (ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɜ ɯɨɞɟ ɟɟ ɪɚɡɜɢɬɢɹ 
ɫɩɟɰɢɚɥɢɡɢɪɭɸɬɫɹ ɢɥɢ ɫɬɚɧɨɜɹɬɫɹ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɮɭɧɤɰɢɹɦ ɢɥɢ 
ɦɟɯɚɧɢɡɦɚɦ) ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

(si  sj)  s  (usi  usj)  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!); 

fs(Ls?)Ls!  usi  fsi(Lsi?)Lsi!, (fsi: Lsi?  Lsi!); 

fs(Ls?)Ls!  usj  fsj(Lsj?)Lsj!, (fsj: Lsj?  Lsj!), 

ɝɞɟ fsi – ɮɭɧɤɰɢɹ si; fsj – ɮɭɧɤɰɢɹ sj.  

ɉɪɢɧɰɢɩ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɫɩɪɚɜɟɞɥɢɜɨɫɬɢ 
ɝɢɩɨɬɟɡɵ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ, ɬ.ɟ. fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls!. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɨɞɫɢɫɬɟɦɵ ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɞɟɤɨɦɩɨɡɢɰɢɢ ɥɸɛɨɝɨ ɭɪɨɜɧɹ 
ɜɨɡɧɢɤɚɸɬ ɤɚɤ ɫɥɟɞɫɬɜɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɝɪɚɧɢɱɧɵɯ ɫɜɹɡɟɣ, ɬ.ɟ. ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢɟɪɚɪɯɢɢ. 

ɉɪɢɧɰɢɩ ɚɤɬɭɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ (ɨɛɴɟɤɬ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɥɢɲɶ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɫɜɨɣɫɬɜɚ ɟɝɨ ɱɚɫɬɟɣ (ɷɥɟɦɟɧɬɨɜ) ɩɪɨɹɜɥɹɸɬɫɹ ɤɚɤ ɮɭɧɤɰɢɢ ɫɨɯɪɚɧɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ 
ɷɬɨɝɨ ɨɛɴɟɤɬɚ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

(usi  usj)  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!); 

((usi  fsi(Lsi?)Lsi!)  (usj  fsj(Lsj?)Lsj!))  fs(Ls?)Ls!  s ∋ (si  sj). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɰɢɩ ɚɤɬɭɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ ɢ ɩɪɢɧɰɢɩ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ 

ɨɩɢɫɵɜɚɸɬ ɨɞɧɨ ɢ ɬɨɠɟ ɹɜɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ 
ɢɟɪɚɪɯɢɢ, ɧɨ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ: ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ ɦɟɯɚɧɢɡɚɰɢɹ – ɫ ɜɟɪɯɭ ɜ ɧɢɡ, ɚɤɬɭɚɥɢɡɚɰɢɹ 
ɮɭɧɤɰɢɣ – ɫ ɧɢɡɭ ɜ ɜɟɪɯ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
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ɩɪɟɞɵɞɭɳɟɝɨ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɨɛɭɫɥɨɜɥɟɧɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɡɚɩɪɨɫɨɦ 
ɧɚɞɫɢɫɬɟɦɵ ɧɚ ɫɢɫɬɟɦɭ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɭɧɤɰɢɟɣ.   

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɨɞɫɢɫɬɟɦɵ ɧɚ ɢɟɪɚɪɯɢɢ ɞɢɚɝɪɚɦɦ ɥɸɛɨɝɨ ɭɪɨɜɧɹ ɞɟɤɨɦɩɨɡɢɰɢɢ 
ɹɜɥɹɸɬɫɹ ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɱɚɫɬɹɦɢ ɫɢɫɬɟɦ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. 

ɉɪɢɧɰɢɩ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ (ɩɪɨɰɟɫɫ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɷɥɟɦɟɧɬɨɜ 
ɫɢɫɬɟɦɵ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

(si  si-1  …  s2  s1 ) s  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!)  us1  

fs1(Ls1?)Ls1!  us2  fs2(Ls2?)Ls2!  …  usi-1  fsi-1(Lsi-1?)Lsi-1!  usi  fsi(Lsi?)Lsi!.  

ɉɪɢɧɰɢɩ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ 
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɬ.ɟ. fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls! ɂ, ɩɨ ɫɭɬɢ ɞɟɥɚ, 
ɭɬɨɱɧɹɟɬ ɩɨɫɥɟɞɧɢɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɤɚɤ ɢ ɩɪɟɞɵɞɭɳɢɣ.  

Ɂɚɤɨɧ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɤɨɦɩɟɧɫɚɰɢɣ (ɜ ɫɢɫɬɟɦɟ ɪɨɫɬ ɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚ ɜɟɪɯɧɟɦ ɭɪɨɜɧɟ 
ɢɟɪɚɪɯɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɟɝɨ ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ 
ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

s ∋ (s1 ∋ s2 ∋ … ∋ si-1 ∋ si) us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?Ls!). 

s1  s us1: (us1 = Ls1?  Ls1!)  fs1(Ls1?)Ls1!  fs(Ls?)Ls!; 

s2  s1 us2: (us2 = Ls2?  Ls2!)  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!; 

si-1  …  s2 usi-1: (usi-1 = Lsi-1?  Lsi-1!)  fsi-1(Lsi-1?)Lsi-1!  …  fs2 (Ls2?)Ls2!. 

si  si-1 usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!. 

Ɍ.ɟ. fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!  …  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!  fs(Ls?)Ls! 

Ɂɚɤɨɧ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɤɨɦɩɟɧɫɚɰɢɣ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ 
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɚɤɠɟ ɟɝɨ, ɩɨ ɫɭɬɢ ɞɟɥɚ, ɭɬɨɱɧɹɟɬ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɩɪɨɰɟɫɫɵ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɛɨɥɟɟ 
ɨɛɳɢɦ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɮɭɧɤɰɢɹɦ. ɉɪɨɰɟɫɫɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɛɨɥɟɟ ɫɩɟɰɢɚɥɶɧɵɦ 
ɨɝɪɚɧɢɱɟɧɧɵɦ ɮɭɧɤɰɢɹɦ. 

Ɂɚɤɨɧ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ (ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɧɨɣ ɫɩɪɚɜɢɬɫɹ ɫ ɪɟɲɟɧɢɟɦ 
ɩɪɨɛɥɟɦɵ, ɨɛɥɚɞɚɸɳɟɣ ɨɩɪɟɞɟɥɟɧɧɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ 
ɢɦɟɥɚ ɛɨɥɶɲɟɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɱɟɦ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɟɲɚɟɦɨɣ ɩɪɨɛɥɟɦɵ). ɂɫɩɨɥɶɡɭɹ 
ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ 
ɜɵɪɚɠɟɧɢɣ: 

si  (si-1   … s2  s1  s) usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!. 

si-1  …  s2 usi-1: (usi-1 = Lsi-1?  Lsi-1!)  fsi-1(Lsi-1?)Lsi-1!  …  fs2 (Ls2?)Ls2!; 

s2  s1 us2: (us2 = Ls2?  Ls2!)  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!; 

s1  s us1: (us1 = Ls1?  Ls1!)  fs1(Ls1?)Ls1!  fs(Ls?)Ls!; 

Ɍ.ɟ. fs(Ls?)Ls! ∋ fs1 (Ls1?)Ls1! ∋ fs2 (Ls2?)Ls2! ∋ … ∋ fsi-1(Lsi-1?)Lsi-1! ∋ fsi(Lsi?)Lsi! 

Ɂɚɤɨɧ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɤɨɧɚ 
ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɤɨɦɩɟɧɫɚɰɢɣ, ɬɚɤ ɤɚɤ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɦɟɯɚɧɢɡɦ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɤɨɦɩɟɧɫɚɰɢɣ. ɗɬɢ ɞɜɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɨɨɬɧɨɫɹɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɬɚɤɠɟ 
ɤɚɤ ɩɪɢɧɰɢɩɵ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɤɬɭɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ.  

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɤɚɤ ɢ ɩɪɟɞɵɞɭɳɢɣ.  
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INFORMATION TECHNOLOGIES  

4. ɍɑȿɌ ɈȻɓȿɋɂɋɌȿɆɇɕɏ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɇȺ ɍɊɈȼɇȿ ɈȻɔȿɄɌɇɕɏ 
ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɋɂɋɌȿɆ 

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɦɢ (ɨɛɴɟɤɬɧɵɦɢ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ, ɤɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɜ 
ɪɚɦɤɚɯ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ.  

ɉɪɢɧɰɢɩ ɫɨɜɦɟɫɬɢɦɨɫɬɢ (ɭɫɥɨɜɢɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɭ 
ɧɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɬɨ ɟɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif  si. 

usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf  sj. 

us: (us = Ls?  Ls!)  fs(Ls?)Ls!  Os = Os?  Os!  Osf  s. 

((Lsi!  Lsj?)  (Lsj!  Lsi?)  )  ((fsi(Lsi?)Lsi!  fsj(Lsj?)Lsj!)  fs(Ls?)Ls!)  ((Osi!  

Osj?)(Osj!  Osi?))  (Lij  Lji)  s ∋ (si  sj), 

ɝɞɟ Osi? – ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɧɵɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ si; Osi! – ɦɧɨɠɟɫɬɜɨ ɜɵɯɨɞɧɵɯ 
ɢɧɬɟɪɮɟɣɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ si; Osif – ɦɧɨɠɟɫɬɜɨ ɩɟɪɟɯɨɞɧɵɯ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ si; Osj? – 

ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɧɵɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ sj; Osj! – ɦɧɨɠɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɢɧɬɟɪɮɟɣɫɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ sj; Osjf – ɦɧɨɠɟɫɬɜɨ ɩɟɪɟɯɨɞɧɵɯ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ sj. 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɜɢɞɧɨ, ɱɬɨ ɩɪɢɧɰɢɩ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ 
ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɢ ɝɢɩɨɬɟɡɵ ɫɟɦɢɨɬɢɱɟɫɤɨɣ ɧɟɩɪɟɪɵɜɧɨɫɬɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɫɢɫɬɟɦɧɨɣ ɤɨɦɩɨɡɢɰɢɢ, ɛɚɡɨɜɨɣ ɢɟɪɚɪɯɢɟɣ ɫɜɹɡɟɣ ɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɭɡɥɨɜ Д3Ж.  

ɉɪɢɧɰɢɩ ɷɤɜɢɮɢɧɚɥɶɧɨɫɬɢ (ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɞɨɫɬɢɝɚɬɶ ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɨɟ ɧɟ 
ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɢ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ). ɂɫɩɨɥɶɡɭɹ 
ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ 
ɜɵɪɚɠɟɧɢɹ: 

s us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  Osf. 

ɉɪɢ ɷɬɨɦ ɭɡɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɵ us ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɟɟ ɜɚɠɧɟɣɲɢɣ ɩɚɪɚɦɟɬɪ, 
ɬ.ɤ. ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚɞɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɩɪɢɱɢɧɭ ɢ ɫɦɵɫɥ 
ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. ɉɪɢɧɰɢɩ ɷɤɜɢɮɢɧɚɥɶɧɨɫɬɢ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɬ.ɟ. «ɷɤɜɢɮɢɧɚɥɶɧɨɟ» ɫɨɫɬɨɹɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɧɚɩɪɚɜɥɹɟɦɨɣ ɟɟ ɜɧɟɲɧɟɣ ɞɟɬɟɪɦɢɧɚɧɬɨɣ 
us. 

ȼ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-ɩɨɞɯɨɞɚ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ ɞɟɤɨɦɩɨɡɢɰɢɢ, ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɤɨɧɬɟɤɫɬɧɵɯ 
ɞɢɚɝɪɚɦɦ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɡɚɩɪɨɫ ɧɚ ɫɢɫɬɟɦɭ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɭɧɤɰɢɟɣ. 

Ɂɚɤɨɧ ɦɢɧɢɦɭɦɚ (ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɟɟ ɫɚɦɨɝɨ ɫɥɚɛɨɝɨ 
ɡɜɟɧɚ). ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɢɫɬɟɦɵ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ 
ɧɚɫɤɨɥɶɤɨ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɚɞɚɩɬɢɪɨɜɚɧɚ ɤ ɡɚɩɪɨɫɭ ɧɚɞɫɢɫɬɟɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɨɣɱɢɜɚɹ ɫɢɫɬɟɦɚ 
s – ɷɬɨ ɫɢɫɬɟɦɚ, ɞɥɹ ɤɨɬɨɪɨɣ: Os  fs(Ls?)Ls!  us, ɬ.ɟ. ɫɢɫɬɟɦɚ ɩɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɧɚɹ ɤ 
ɡɚɩɪɨɫɭ ɧɚɞɫɢɫɬɟɦɵ. ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 
s: Os  fs(Ls?)Ls!  us  us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  

Osf. 

ɉɭɫɬɶ s ∋ (si  sj). 

si: Osi  fsi(Lsi?)Lsi!  usi  usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif; 

fsi(Lsi?)Lsi!  fs(Ls?)Ls!; 
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sj: O’Ьj  П’Ьj(Lsj?)Lsj!  usj  usj: (usj = Lsj?  Lsj!)  (П’Ьj(Lsj?)Lsj!  fs(Ls?)Ls!)   

(O’sj  Osj), 

ɝɞɟ O’sj – ɦɧɨɠɟɫɬɜɨ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ; f’sj – ɮɭɧɤɰɢɹ ɧɟ 
ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ s ɨɩɪɟɞɟɥɢɬɫɹ ɫɬɟɩɟɧɶɸ ɚɞɚɩɬɢɪɨɜɚɧɧɨɫɬɢ/ɭɫɬɨɣɱɢɜɨɫɬɢ sj, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɚɦɨɟ ɫɥɚɛɨɟ ɡɜɟɧɨ, ɬɚɤ sj ɧɟ ɞɨ ɤɨɧɰɚ ɚɞɚɩɬɢɪɨɜɚɧɚ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɡɚɩɪɨɫɭ 
ɫɨ ɫɬɨɪɨɧɵ s. 

Ɂɚɤɨɧ ɦɢɧɢɦɭɦɚ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, 
ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɡɚ ɫɱɟɬ ɦɟɯɚɧɢɡɦɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɚɞɚɩɬɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɤ ɢɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɡɚɩɪɨɫɚɦ. 

ɍɱɟɬ ɞɚɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɜ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-

ɩɨɞɯɨɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɚ ɚɞɚɩɬɚɰɢɢ ɫɢɫɬɟɦɵ ɤ ɡɚɩɪɨɫɭ 
ɧɚɞɫɢɫɬɟɦɵ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ɂɚɤɨɧ ɪɚɫɯɨɠɞɟɧɢɹ (ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɢ ɨɞɧɨɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɜɟɪɠɟɧɵ ɞɟɣɫɬɜɢɸ ɫɢɥ, 
ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɤɚɱɟɫɬɜɭ ɢ ɜɟɥɢɱɢɧɟ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɧɢ ɢɡɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɨ). ɂɫɩɨɥɶɡɭɹ 
ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ 
ɜɵɪɚɠɟɧɢɣ: 

s ∋ (si  sj): si  sj. 

s us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  Osf. 

s ∋ si fs(Ls?)Ls!  usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif. 

s ∋ sj fs(Ls?)Ls!  usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf. 

usi  usj  fsi  fsj  Osi  Osj  si  sj. 

Ɂɚɤɨɧ ɪɚɫɯɨɠɞɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ 
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɢ ɪɚɡɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɩɪɨɫɚɯ ɤ si ɢ sj. 

ɍɱɟɬ ɞɚɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɜ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɍɎɈ-

ɩɨɞɯɨɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɚ ɚɞɚɩɬɚɰɢɢ ɫɢɫɬɟɦɵ ɤ ɡɚɩɪɨɫɭ 
ɧɚɞɫɢɫɬɟɦɵ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ɂɚɤɨɧ ɨɩɵɬɚ (ɟɞɢɧɨɨɛɪɚɡɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɭɦɟɧɶɲɚɟɬ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɨɫɬɨɹɧɢɣ ɷɬɨɝɨ ɦɧɨɠɟɫɬɜɚ). ɂɫɩɨɥɶɡɭɹ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɪɦɢɧɵ ɢ ɨɛɨɡɧɚɱɟɧɢɹ 
ɞɚɧɧɵɣ ɩɪɢɧɰɢɩ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 

si usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif. 

sj usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf. 

usi  usj  fsi  fsj  Osi  Osj 
Ɂɚɤɨɧ ɪɚɫɯɨɠɞɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ 

ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɦɟɯɚɧɢɡɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɞɨɛɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɩɪɨɫɨɜ ɤ si ɢ sj. 

ɍɱɟɬ ɞɚɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɜ ɩɪɨɰɟɫɫɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ  
ɍɎɈ-ɩɨɞɯɨɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɚ ɚɞɚɩɬɚɰɢɢ ɫɢɫɬɟɦɵ ɤ ɡɚɩɪɨɫɭ 
ɧɚɞɫɢɫɬɟɦɵ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɵ ɢ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ (ɩɨɞɯɨɞɚ 
«ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ») ɭɱɢɬɵɜɚɬɶ ɨɛɳɟɫɢɫɬɟɦɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɹɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɞɟɥɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ.  

ɉɪɟɞɥɨɠɟɧɧɵɣ ɜɚɪɢɚɧɬ ɮɨɪɦɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ, ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ, ɚ ɩɨɫɥɟɞɧɢɯ ɨɬ ɫɬɪɭɤɬɭɪɧɵɯ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɤɨɪɧɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɢ. ɇɚɥɢɱɢɟ ɬɚɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɞɨɤɚɡɵɜɚɟɬ ɫɜɹɡɶ ɩɪɢɧɰɢɩɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ 
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ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɫ ɩɪɢɧɰɢɩɨɦ ɦɨɧɨɰɟɧɬɪɢɡɦɚ, ɤɨɬɨɪɵɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɛɨɥɟɟ ɲɢɪɨɤɨ, 
ɱɟɦ ɷɬɨ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ Ⱥ. Ȼɨɝɚɞɧɨɜɵɦ.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɧɨɣ ɬɟɨɪɢɢ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɩɨɞɯɨɞɚ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-

Ɉɛɴɟɤɬ». 
 

Ɋɚɛɨɬɚ ɩɨɞɞɟɪɠɚɧɚ ɝɪɚɧɬɨɦ ɊɎɎɂ 18-07-00356ɚ.  
 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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