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Ɍɪɚɞɢɰɢɨɧɧɨ ɮɨɪɦɭɥɢɪɭɟɦɵɣ ɩɪɢɧɰɢɩ ɩɨɡɧɚɜɚɟɦɨɫɬɢ ɝɥɚɫɢɬ, ɱɬɨ ɟɫɥɢ ɜɵɫɤɚɡɵɜɚɧɢɟ 
ɢɫɬɢɧɧɨ, ɬɨ ɨɧɨ ɩɨɡɧɚɜɚɟɦɨ. ɋ ɞɚɧɧɵɦ ɬɟɡɢɫɨɦ ɬɟɫɧɨ ɫɜɹɡɚɧ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɩɚɪɚɞɨɤɫ 
Фɢɬɱɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟ ɱɬɨ ɢɧɨɟ ɤɚɤ ɤɨɪɪɟɤɬɧɵɣ ɥɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ ɢɡ 
ɩɪɢɧɰɢɩɚ ɩɨɡɧɚɜɚɟɦɨɫɬɢ, ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɜ ɹɡɵɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɛɢɦɨɞɚɥɶɧɵɯ 
ɢɫɱɢɫɥɟɧɢɣ ɢ ɜɡɹɬɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɩɨɫɵɥɤɢ, ɞɪɭɝɨɣ ɮɨɪɦɭɥɵ, ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ 
ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɨɣ ɤɚɤ ɬɨɬɚɥɶɧɨɟ ɜɫɟɜɟɞɟɧɢɟ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɦ: 

ɪ → ◊Кɪ ⊢ ɪ → Кɪ 

ɉɪɢ ɷɬɨɦ ɬɪɟɛɨɜɚɧɢɹ, ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɨɞɚɥɶɧɨɫɬɢ ɦɢɧɢɦɚɥɶɧɵ 
ɢ ɜɟɫɶɦɚ ɟɫɬɟɫɬɜɟɧɧɵ: ɞɨɫɬɚɬɨɱɧɨ ɥɢɲɶ ɢɯ ɧɨɪɦɚɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɹ 
ɚɤɫɢɨɦɵ ɮɚɤɬɢɱɧɨɫɬɢ (Ɍ) ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɡɧɚɧɢɹ. К ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ ɜɟɫɤɢɯ ɞɨɜɨɞɨɜ ɜ 
ɩɨɥɶɡɭ ɩɪɢɧɹɬɢɹ ɩɪɢɧɰɢɩɚ ɩɨɡɧɚɜɚɟɦɨɫɬɢ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɫɨɨɛɪɚɠɟɧɢɹ 
ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ: «ɉɪɟɞɥɨɠɟɧɢɟ ɨɫɦɵɫɥɟɧɧɨ ɟɫɥɢ ɢ ɬɨɥɶɤɨ ɟɫɥɢ ɟɝɨ 
ɢɫɬɢɧɧɨɫɬɶ ɦɨɝɥɚ ɛɵ ɩɨɜɥɢɹɬɶ ɧɚ ɧɚɲ ɧɚ ɧɚɲ ɨɩɵɬ; ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɧɟɩɨɞɬɜɟɪɠɞɚɟɦɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɛɟɫɫɦɵɫɥɟɧɧɵɦ» [1]. ɋɢɦɜɨɥɢɱɟɫɤɢ: 

□(p ɨɫɦɵɫɥɟɧɧɨ ↔ (ɪ → ◊Кɪ)) 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɩɟɪɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɡɜɚɧ ɨɬɪɚɡɢɬɶ ɚɩɪɢɨɪɧɵɣ, ɧɟ 
ɤɨɧɬɢɧɝɟɧɬɧɵɣ ɯɚɪɚɤɬɟɪ ɷɬɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ. 

Ɉɱɟɜɢɞɧɨ, ɨɞɧɚɤɨ, ɱɬɨ ɫɢɬɭɚɰɢɹ ɜɵɜɨɞɢɦɨɫɬɢ ɬɨɬɚɥɶɧɨɝɨ ɜɫɟɜɟɞɟɧɢɹ ɧɟ ɦɨɠɟɬ 
ɹɜɥɹɬɶɫɹ ɩɪɢɟɦɥɟɦɨɣ. Ȼɢɦɨɞɚɥɶɧɵɟ ɢɫɱɢɫɥɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɬɢɩɚ ɨɤɚɡɵɜɚɸɬɫɹ 
ɩɨɩɪɨɫɬɭ ɧɟɤɨɪɪɟɤɬɧɵ ɜ ɪɚɦɤɚɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɮɨɪɦɭɥ 
(ɪɚɡɭɦɟɟɬɫɹ, ɞɚɧɧɨɟ ɩɨɧɹɬɢɟ ɬɪɟɛɭɟɬ ɭɬɨɱɧɟɧɢɹ), ɩɨɫɤɨɥɶɤɭ ɜ ɧɢɯ ɜɵɜɨɞɢɬɫɹ 
ɫɟɦɚɧɬɢɱɟɫɤɢ ɥɨɠɧɚɹ ɮɨɪɦɭɥɚ. ɇɚɢɛɨɥɟɟ ɨɱɟɜɢɞɧɵɦ ɜɵɯɨɞɨɦ ɢɡ ɩɨɞɨɛɧɨɣ ɫɢɬɭɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɨɝɨ ɹɡɵɤɚ. ȼ ɷɬɨɦ ɤɥɸɱɟ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ 
ɧɟɫɤɨɥɶɤɨ ɜɨɡɦɨɠɧɵɯ ɩɨɞɯɨɞɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ. ɉɪɟɞɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ ɬɚɤɠɟ ɧɟ ɩɪɟɬɟɧɞɭɟɬ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨ. 

Ɉɛɳɚɹ ɢɞɟɹ ɬɚɤɨɜɚ. ȼɵɜɨɞ Фɢɬɱɚ ɜ ɫɭɳɟɫɬɜɟɧɧɨɣ ɦɟɪɟ ɨɫɧɨɜɚɧ ɧɚ ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ 
ɧɟɩɨɡɧɚɜɚɟɦɨɫɬɢ ɭɬɜɟɪɠɞɟɧɢɣ Ɇɭɪɚ: 

¬◊K(p & ¬Kp) 

ȿɫɥɢ ɠɟ ɦɵ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɜɫɟ ɢɫɬɢɧɵ ɩɨɡɧɚɜɚɟɦɵ, ɬɨ ɧɟɩɨɡɧɚɜɚɟɦɨɫɬɶ ɭɬɜɟɪɠɞɟɧɢɣ 
Ɇɭɪɚ ɞɨɥɠɧɚ ɜɥɟɱɶ, ɱɬɨ ɨɧɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɬɢɧɧɵ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ 
ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɜɫɟɜɟɞɟɧɢɸ. Ɉɞɧɚɤɨ ɟɫɥɢ ɛɵ ɜɵɪɚɡɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɲɟɝɨ 
ɹɡɵɤɚ ɩɨɡɜɨɥɹɥɢ ɨɬɪɚɠɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɬɨ 
ɭɬɜɟɪɠɞɟɧɢɹ Ɇɭɪɚ ɭɠɟ ɩɟɪɟɫɬɚɥɢ ɛɵ ɛɵɬɶ ɧɟɩɨɡɧɚɜɚɟɦɵɦɢ. ȼ ɷɬɨɦ ɢ ɫɨɫɬɨɢɬ ɧɚɲɚ 
ɰɟɥɶ. Ɉɩɪɟɞɟɥɢɦ ɹɡɵɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɥɨɝɢɤɢ ɩɨɡɧɚɜɚɟɦɨɫɬɢ: 

ϕ ::= p е ￢ ϕ е (ϕ & ψ) е Ktϕ е ◊ϕ 

ɝɞɟ p, q, … -- ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ;  t, t’, t-1, t+1 – ɩɟɪɟɦɟɧɧɵɟ ɩɨ ɦɨɦɟɧɬɚɦ 
ɜɪɟɦɟɧɢ.  
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Ⱦɥɹ ɜɫɹɤɨɣ ɩɨɞɦɨɞɟɥɢ Mt = <Wt, RKt, R◊t, Vt> ɭɫɥɨɜɢɹ ɢɫɬɢɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ 

M t, w Ԏ p iff  w ∈ Vt(p) 

M t, w Ԏ ￢ ϕ iff M t, w ⊭ϕ 

M t, w Ԏ ϕ & ψ iff M t, w Ԏ ϕ ɢ Mt, w Ԏ ψ 

M t, w Ԏ Ktϕ iff ɞɥɹ ɜɫɟɯ s∈Wt, ɬɚɤɢɯ ɱɬɨ wRKts,  Mt, s Ԏ ϕ  

M t, w Ԏ ◊ϕ iff ɫɭɳɟɫɬɜɭɟɬ s∈Wt, ɬɚɤɨɣ ɱɬɨ wR◊ts ɢ  Mt, s Ԏ ϕ. 

ɇɚ ɤɥɚɫɫɟ ɬɚɤɢɯ ɩɨɞɦɨɞɟɥɟɣ ɦɨɠɧɨ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɢɬɶ ɥɢɧɟɣɧɵɣ 
ɩɨɪɹɞɨɤ <M, ≺ >, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɨɬɧɨɲɟɧɢɹ ɩɪɟɞɲɟɫɬɜɨɜɚɧɢɹ. Ɍɟɩɟɪɶ 
ɦɵ ɦɨɠɟɦ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɟɟ ɠɟɥɚɟɦɨɟ ɭɬɜɟɪɠɞɟɧɢɟ: ɞɥɹ ɥɸɛɵɯ t ≠ t’ 

◊Kt’(p & ¬Ktp) 

Ɍɨɝɞɚ ɪ → ◊Кɪ ɯɨɬɹ ɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɜɫёɦ ɞɢɧɚɦɢɱɟɫɤɨɦ ɮɪɟɣɦɟ M, ɬɟɦ ɧɟ ɦɟɧɟɟ 
ɜɫɟɝɞɚ ɧɚ ɧёɦ ɜɵɩɨɥɧɢɦɨ (ɬ.ɟ. ɢɫɬɢɧɧɨ ɜ Mt ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ t), ɱɟɝɨ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 'ɫɩɚɫɬɢ' ɩɪɢɧɰɢɩ ɩɨɡɧɚɜɚɟɦɨɫɬɢ ɤɚɤ ɬɚɤɨɜɨɣ. ȼɟɞɶ ɨɧ ɬɪɟɛɭɟɬ ɥɢɲɶ 
ɩɨɬеɧциальɧɭю, ɜɨɡɦɨɠɧɨ ɨɬɥɨɠɟɧɧɭɸ ɩɨɡɧɚɜɚɟɦɨɫɬɶ ɥɸɛɵɯ ɢɫɬɢɧ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɩɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɲɢɪɨɤɢɟ ɜɵɪɚɡɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɧɧɨɝɨ ɹɡɵɤɚ 
ɧɚ ɫɨɞɟɪɠɚɬɟɥɶɧɨɦ ɩɪɢɦɟɪɟ. ɉɭɫɬɶ ɧɟɤɢɣ ɧɟɣɪɨɭɱɟɧɵɣ ɩɪɨɜɨɞɢɬ ɜ ɫɜɨɟɣ ɥɚɛɨɪɚɬɨɪɢɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɩɨɞɚɜɥɟɧɢɸ ɜɨɫɩɨɦɢɧɚɧɢɣ ɢɫɩɵɬɭɟɦɨɝɨ ɩɭɬёɦ 
ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɩɪɟɞɟɥёɧɧɵɟ ɭɱɚɫɬɤɢ ɟɝɨ 
ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɦɨɦɟɧɬ t-1 ɢɫɩɵɬɭɟɦɨɦɭ ɫɨɨɛɳɚɟɬɫɹ 
ɧɟɤɨɬɨɪɚɹ ɧɟɢɡɜɟɫɬɧɚɹ ɟɦɭ ɪɚɧɟɟ ɫɬɚɛɢɥɶɧɨ ɢɫɬɢɧɧɚɹ ɩɪɨɩɨɡɢɰɢɹ («Эɤɫɩɟɪɢɦɟɧɬɚɬɨɪ 
ɪɨɞɢɥɫɹ ɜ 1958 ɝɨɞɭ»). Ɍɚɤɠɟ ɢɫɩɵɬɭɟɦɨɦɭ ɤɪɚɬɤɨ ɨɩɢɫɵɜɚɟɬɫɹ ɫɭɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚ. Ⱥ 
ɢɦɟɧɧɨ: ɢɫɩɵɬɭɟɦɵɣ ɩɪɟɞɭɩɪɟɠɞɚɟɬɫɹ ɨ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɧ ɡɚɛɭɞɟɬ ɫɨɞɟɪɠɚɧɢɟ ɭɤɚɡɚɧɧɨɣ ɩɪɨɩɨɡɢɰɢɢ, ɚ ɬɚɤɠɟ 
ɡɚɛɭɞɟɬ ɨ ɬɨɦ, ɱɬɨ ɨɧɚ ɛɵɥɚ ɟɦɭ ɪɚɧɟɟ ɫɨɨɛɳɟɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɦɨɦɟɧɬ t-1 ɢɦɟɟɦ: 

M t-1, @ ԏ p, Kt-1p, Kt-1¬Ktp, Kt-1¬Kt Kt-1p  

ɇɚ ɮɪɟɣɦɟ ɩɨɞɨɛɧɨɟ ɩɨɥɨɠɟɧɢɟ ɞɟɥ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
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