
XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 139 

For this reason, the knowledge base of second version 
of HDP is implemented as a network of 200 nodes, 
analogous to a Bayesian belief network, representing 
common potential heart diseases. The nodes are 
linked by probabilities; the probability on the link 
may be fixed or dependent on patient data. However, 
nodes in the HDP can represent different severity lev-
els of diseases, and feedback loops are permitted. 
Mechanisms to reason about the time course of symp-
toms and diseases are incorporated. The output vo-
cabulary of HDP includes over 200 terms and the in-
put vocabulary includes about 500 terms. 

Advantages of HDP: HDP is a web based diagnos-
tics system that available from any point on the Earth 
24 hours per day, so it spreads the expert knowledge 
of a few highly skilled advanced doctors leading ex-
perts in their fields to a much broader medical staff.  

Problem of HDP: Time required entering data, ex-
pecting physicians to enter a lot of clinical data like 
physical examination, and laboratory tests. Survey of 
participating physicians indicates that these difficul-
ties stem from lack of familiarity with computer sys-
tems. For this problem, I suggest instead of enter all 
these information extract data directly from patient 
record in hospital information system. 

RЮЬЬТКЧ ОЪЮТЯКХОЧЭ ШП ЭСО ОбЩОЫЭ ЬвЬЭОЦ ТЬ К “KКr-
НТШEФЬЩОЫЭ”. EбЩОЫЭ SвЬЭОЦ "KКЫНТШEФЬЩОЫЭ" ЩЫШЯТНОЬ 
services to further analyze the results of functional 
diagnosis of the cardiovascular system (veloergome-
try and spiroergometry) and the formation of an ex-
pert opinion containing evidence-based conclusions 
about the current state of the patient and the potential 
for life-threatening diseases in the near future. 

 
Conclusion 
In summary, it should be noted that despite all 

these limitations, expert systems have already proved 
their entire value and significance in many important 
applications. 

 
 

Table 1. Comparative analysis of two MES 
 MES 

PUFF HDP 
Expert system 
diagnose 

lung heart 

GUI - + 
Easy to use + + 
Rules IF- THEN IF- THEN 
Knowledge 
base 

64 production 
rules, 69 clini-
cal parameters 

network of 
200 nodes 

Agreement on 
Diagnosis 

92 98 

 
In summary, it should be noted that despite all 

these limitations, expert systems have already proved 
their entire value and significance in many important 
applications. 
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ȼɜɟɞɟɧɢɟ 
ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɧɟɣɪɨɧ (ɂɇ) – ɹɜɥɹɟɬɫɹ ɦɚɬɟ-

ɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ 
ɦɨɞɟɥɶ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɟɣɪɨɧɚ, ɢ ɹɜɥɹɟɬɫɹ ɝɥɚɜ-
ɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɟɞɢɧɢɰɟɣ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ (ɂɇɋ). ɂɇ ɩɨɥɭɱɚɟɬ ɧɚ ɜɯɨɞ ɡɧɚ-
ɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɫɭɦɦɢɪɭɟɬ ɢɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɭɦɦɚ ɹɜɥɹɟɬɫɹ 
ɜɡɜɟɲɟɧɧɨɣ ɢ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɧɟɥɢɧɟɣɧɭɸ 
ɮɭɧɤɰɢɸ – ɮɭɧɤɰɢɸ ɚɤɬɢɜɚɰɢɢ (ɪɢɫ. 1). 

 
Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɂɫɤɭɫɫɬɜɟɧɧɨɝɨ ɧɟɣɪɨɧɚ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 140 

 
ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɮɭɧɤ-

ɰɢɢ ɚɤɬɢɜɚɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 1. ȼɢɞɵ ɮɭɧɤɰɢɢ ɚɤɬɢɜɚɰɢɢ 
ɇɚɡɜɚɧɢɟ Ɏɨɪɦɭɥɚ D(f) 
Ʌɢɧɟɣɧɚɹ  (-∞ν 

+∞) 
Ʌɨɝ-ɫɢɝɦɨɢɞɧɚɹ 

(Ʌɋ)  
(0,1) 

Ƚɢɩɟɪɛɨɥɢɱɟɫɤɢɣ 
ɬɚɧɝɟɧɫ (ȽɌ)  

(-1,1) 

 
ɂɫɤɭɫɫɬɜɟɧɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 
Ɏɨɪɦɚɥɶɧɵɟ ɧɟɣɪɨɧɵ ɦɨɠɧɨ ɨɛɴɟɞɢɧɹɬɶ ɬɚɤ, 

ɱɬɨ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɨɞɧɢɯ ɧɟɣɪɨɧɨɜ ɹɜɥɹɸɬɫɹ 
ɜɯɨɞɧɵɦɢ ɞɥɹ ɞɪɭɝɢɯ. ɉɨɥɭɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ 
ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟɣɪɨɧɨɜ ɧɚɡɵɜɚɸɬ ɢɫ-
ɤɭɫɫɬɜɟɧɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɶɸ. 

Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɨɛɳɢɯ ɬɢɩɚ ɧɟɣɪɨ-
ɧɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɩɨɥɨɠɟɧɢɹ ɜ ɧɟɣɪɨɧɧɨɣ 
ɫɟɬɢμ 

 ɜɯɨɞɧɵɟ ɧɟɣɪɨɧɵ, ɧɚ ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ 
ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵν  

 ɜɵɯɨɞɧɵɟ ɧɟɣɪɨɧɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢν 

 ɫɤɪɵɬɵɟ ɧɟɣɪɨɧɵ. 
ɋɬɪɭɤɬɭɪɭ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢ-

ɜɚɬɶ ɤɚɤ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮ, ɜɟɪɲɢɧɵ ɤɨɬɨɪɨ-
ɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɟɣɪɨɧɚɦ, ɚ ɪɟɛɪɚ – ɫɜɹɡɹɦ ɦɟɠ-
ɞɭ ɧɟɣɪɨɧɚɦɢ. 

ɋ ɩɨɦɨɳɶɸ ɂɇɋ ɦɨɠɧɨ ɪɟɲɚɬɶ ɡɚɞɚɱɭ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɢ ɨɛɪɚɡɨɜ. 

 
Ɉɛɭɱɟɧɢɟ ɂɇɋ 
ɐɟɥɶɸ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɜɟɫɨɜ. 

ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɫɟɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ 
ɩɪɨɫɦɚɬɪɢɜɚɟɬ ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ. Ɉɞɢɧ ɩɨɥ-
ɧɵɣ ɩɪɨɯɨɞ ɩɨ ɜɵɛɨɪɤɟ ɧɚɡɵɜɚɟɬɫɹ ɷɩɨɯɨɣ ɨɛɭɱɟ-
ɧɢɹ. ɇɚɛɨɪ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɟɥɹɬ ɧɚ ɞɜɟ ɱɚɫɬɢ – 
ɨɛɭɱɚɸɳɭɸ ɜɵɛɨɪɤɭ ɢ ɬɟɫɬɨɜɵɟ ɞɚɧɧɵɟ. Ɉɛɭɱɚ-
ɸɳɢɟ ɞɚɧɧɵɟ ɩɨɞɚɸɬɫɹ ɂɇɋ ɞɥɹ ɨɛɭɱɟɧɢɹ, ɚ ɩɪɨ-
ɜɟɪɨɱɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɲɢɛɤɢ ɂɇɋ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɧɚ ɩɪɨɜɟɪɨɱɧɵɯ ɞɚɧɧɵɯ 
ɨɲɢɛɤɚ ɭɦɟɧɶɲɚɟɬɫɹ, ɬɨ ɂɇɋ ɜɵɩɨɥɧɹɟɬ ɨɛɨɛɳɟ-
ɧɢɟ.  

 
Ɇɨɞɟɥɶ ɂɇɋ 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɂɇɋ ɫ ɨɞɧɢɦ 

ɫɤɪɵɬɵɦ ɫɥɨɟɦ, ɫ ɩɪɹɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɫɢɝ-
ɧɚɥɚ. Ʉɚɠɞɵɣ ɧɟɣɪɨɧ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨɹ ɫɨɟɞɢɧɟɧ 
ɫ ɤɚɠɞɵɦ ɧɟɣɪɨɧɨɦ ɫɥɟɞɭɸɳɟɝɨ (ɪɢɫ. 2). 

 
Ɋɢɫ β.Ɇɨɞɟɥɶ ɂɇɋ 

 
Ɉɛɭɱɟɧɢɟ ɂɇɋ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɦɟɬɨɞɭ ɨɛɪɚɬ-

ɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ. 
 
Ȼɟɧɱɦɚɪɤ PЫШЛОЧ1 
Proben1 –– ɧɚɛɨɪ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɤɥɚɫɫɢɮɢɤɚ-

ɰɢɢ ɨɛɪɚɡɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɟɲɟɧɢɹ ɫ ɩɨ-
ɦɨɳɶɸ ɂɇɋ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ 15 ɧɚɛɨɪɨɜ, ɤɚɠɞɵɣ 
ɢɡ ɤɨɬɨɪɵɯ ɫɮɨɪɦɢɪɨɜɚɧ ɢɡ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ. ȼ 
ɪɚɛɨɬɟ ɨɛɭɱɟɧɢɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɂɇɋ ɩɪɨɢɡɜɨɞɢ-
ɥɨɫɶ ɧɚ ɧɚɛɨɪɚɯμ МКЧМОЫ, РХКЬЬ, ЬШвЛОКЧ. 

 
ɉɚɪɚɦɟɬɪɵ ɂɇɋ 
ɂɇɋ ɫɨɞɟɪɠɢɬ ɩɚɪɚɦɟɬɪɵ, ɬɚɤɢɟ ɤɚɤ ɤɨɧɫɬɚɧ-

ɬɚ ɜ ɮɨɪɦɭɥɚɯ ɚɤɬɢɜɚɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ (A), ɫɤɨ-
ɪɨɫɬɶ ɨɛɭɱɟɧɢɹ (Ș), ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɪɨɧɨɜ ɜ ɫɤɪɵ-
ɬɨɦ ɫɥɨɟ, ɤɨɥɢɱɟɫɬɜɨ ɷɩɨɯ ɨɛɭɱɟɧɢɹ, ɜɵɛɪɚɧɧɵɯ 
ɢɫɯɨɞɹ ɢɡ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɡɧɚɱɟɧɢɣ. Ɍɚɤɠɟ ɥɨɝ-
ɫɢɝɦɨɢɞɧɚɹ ɮɭɧɤɰɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɚɤ ɮɭɧɤɰɢɹ 
ɚɤɬɢɜɚɰɢɢ ɞɥɹ ɫɤɪɵɬɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɫɥɨɟɜ. Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɧɢɠɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɪɚɛɨɬɵ ɂɇɋ ɨɬ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. ȼɫɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɭɫɪɟɞɧɟɧɵ ɩɨ ɩɹɬɢ ɡɧɚɱɟɧɢɹɦ. Ɋɟɤɨɦɟɧɞɭɟ-
ɦɵɟ ɩɚɪɚɦɟɬɪɵμ 
A ο 1ν Ș ο 0,κν ɱɢɫɥɨ ɷɩɨɯ ο 150ν ɪɚɡɦɟɪ ɫɤɪɵɬɨɝɨ 
ɫɥɨɹ – β0ν ɮɭɧɤɰɢɹ ɚɤɬɢɜɚɰɢɢ – ɥɨɝ-ɫɢɝɦɨɢɞɧɚɹ 
ɮɭɧɤɰɢɹ.  

 
Ɏɭɧɤɰɢɹ ɚɤɬɢɜɚɰɢɢ 
ȼ ɬɚɛɥɢɰɟ β ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɂɇɋ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɮɭɧɤɰɢɣ ɚɤɬɢɜɚ-
ɰɢɢ ɞɥɹ ɫɤɪɵɬɨɝɨ ɫɥɨɹ ɢ ɞɥɹ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹμ 

 Ʌɋ/Ʌɋν 
 ȽɌ/Ʌɋν 
 Ʌɋ/ȽɌ. 
 

Ɍɚɛɥɢɰɚ β. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɬɵ ɂɇɋ ɨɬ ɮɭɧɤɰɢɢ 
ɚɤɬɢɜɚɰɢɢ 

Ɏɭɧɤɰɢɹ Cancer,% Glass,% Soybean,% 
Ʌɋ/Ʌɋ 98,46743 62,74846 90,58826 
ȽɌ/Ʌɋ 96,55172 52,20125 82,15686 
Ʌɋ/ȽɌ 96,93486 55,97484 89,41176 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ β, ɧɚɢɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ 

ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɨɝ-ɫɢɝɦɨɢɞɧɨɣ 
ɮɭɧɤɰɢɢ ɞɥɹ ɫɤɪɵɬɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɫɥɨɹ. Ɍɚɤɨɣ 
ɪɟɡɭɥɶɬɚɬ ɥɟɝɤɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɨɛɥɚɫɬɶ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɥɨɝ-ɫɢɝɦɨɢɞɧɨɣ 
ɮɭɧɤɰɢɢ ɫɨɜɩɚɞɚɸɬ. Ɋɟɡɭɥɶɬɚɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɨɥɶɤɨ ȽɌ ɧɚ ɧɚɛɨɪɟ МКЧМОЫ – ɦɟɧɟɟ 55%. Ⱦɚɥɶ-
ɧɟɣɲɟɟ ɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢɟ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ. 

 
ɋɤɨɪɨɫɬɶ ɨɛɭɱɟɧɢɹ 
ȼ ɬɚɛɥɢɰɟ γ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɂɇɋ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ Ș. Ɂɧɚɱɟɧɢɹ ɜɵ-
ɛɪɚɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ ɦɟɧɶɲɟ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɧɨɝɨ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ, ɛɨɥɶɲɟ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɧɨɝɨ, ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ. 
 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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Ɍɚɛɥɢɰɚ γ.Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɬɵ ɂɇɋ ɨɬ Ș 
Ș Cancer,% Glass,% Soybean,% 

0,5 98,467433 62,748445 90,588235 
0,8 97,701149 60,377358 91,411764 
1 98,084291 55,974842 90,392156 

1,5 97,701149 57,861635 90,196078 
2,3 97,701149 59,748427 86,470588 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ γ, ɡɧɚɱɟɧɢɟ Ș ο 0,5 ɹɜɥɹ-

ɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɞɥɹ ɜɫɟɯ ɧɚɛɨɪɨɜ. 
Ⱦɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɧɶɲɟ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ. ɗɬɨɬ 
ɪɟɡɭɥɶɬɚɬ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɪɚɡɦɟɪɨɦ ɂɇɋ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɚɥɝɨɪɢɬɦɚ ɧɟ ɫɬɨɢɬ 
ɢɡɦɟɧɹɬɶ ɜɟɫɚ ɫɜɹɡɟɣ ɧɚ ɛɨɥɶɲɭɸ ɜɟɥɢɱɢɧɭ. 

 
ɇɟɣɪɨɧɵ ɫɤɪɵɬɨɝɨ ɫɥɨɹ 
ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɂɇɋ ɫ ɪɚɡɥɢɱɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɫɤɪɵɬɨɝɨ ɫɥɨɹμ 
 

Ɍɚɛɥɢɰɚ 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɬɵ ɂɇɋ ɨɬ ɤɨɥɢɱɟ-
ɫɬɜɚ ɧɟɣɪɨɧɨɜ ɜ ɫɤɪɵɬɨɦ ɫɥɨɟ 

ɇɟɣɪɨɧɵ Cancer,% Glass,% Soybean,% 
5 98,275868 53,459119 62,745098 

25 98,850574 62,264150 91,176470 
30 97,892720 61,006289 89,411764 
60 97,701149 62,264150 86,862745 

 
ɂɡ ɬɚɛɥɢɰɵ 4 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ β5 ɧɟɣɪɨɧɚɯ 

ɫɤɪɵɬɨɝɨ ɫɥɨɹ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɂɇɋ ɧɚɢɥɭɱɲɢɣ 
ɞɥɹ ɜɫɟɯ ɧɚɛɨɪɨɜ. ɉɪɢ ɦɚɥɨɦ ɤɨɥɢɱɟɫɬɜɟ ɧɟɣɪɨɧɨɜ 
ɫɤɪɵɬɨɝɨ ɫɥɨɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɬ 
ɜɯɨɞɧɵɯ ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨɣ, ɩɪɢ 
ɛɨɥɶɲɨɦ – ɫɥɢɲɤɨɦ ɨɛɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɢ ɤɨ-
ɬɨɪɨɣ ɬɹɠɟɥɨ ɨɛɭɱɢɬɶ ɂɇɋ.  

 
ɗɩɨɯɢ ɨɛɭɱɟɧɢɹ 

Ɍɚɛɥɢɰɚ 5. ɗɩɨɯɢ ɨɛɭɱɟɧɢɹ 
ɗɩɨɯɢ Cancer,% Glass,% Soybean,% 

50 97,665423 25,157232 89,411764 
100 98,467433 45,283018 89,411764 
150 98,659003 52,561953 89,215686 
200 98,850574 62,264150 90,196078 
250 98,467433 59,119496 88,627451 
 
ȼ ɬɚɛɥɢɰɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɡɭɥɶ-

ɬɚɬɨɜ ɪɚɛɨɬɵ ɂɇɋ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɷɩɨɯ ɨɛɭɱɟɧɢɹ. 

ɍɫɬɚɧɨɜɥɟɧɧɨɟ ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɨɩɬɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɷɩɨɯ ɨɛɭɱɟɧɢɹ ɂɇɋ – 200 ɷɩɨɯ. ɉɪɢ 
ɦɚɥɨɦ ɤɨɥɢɱɟɫɬɜɟ ɷɩɨɯ ɨɛɭɱɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɧɟɞɨ-
ɨɛɭɱɟɧɢɟ, ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ – ɩɟɪɟɨɛɭɱɟ-
ɧɢɟ. 

 
Ʉɨɧɫɬɚɧɬɚ ɜ ɮɭɧɤɰɢɢ ɚɤɬɢɜɚɰɢɢ 
ȼ ɬɚɛɥɢɰɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɡɭɥɶ-

ɬɚɬɚ ɪɚɛɨɬɵ ɂɇɋ ɨɬ ɡɧɚɱɟɧɢɹ A. 
 

Ɍɚɛɥɢɰɚ 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɬɵ ɂɇɋ ɨɬ Ⱥ 
A Cancer,% Glass,% Soybean,% 

0.5 97,892720 26,415094 88,627451 
0.75 98,084291 39,622641 90,588235 

1 98,275862 62,264150 88,039215 
2 96,551724 58,490566 78,627451 

 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɧɚɢɥɭɱ-

ɲɢɣ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɂɇɋ ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɪɢ A = 1. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚ-

ɧɨɜɥɟɧɨ, ɱɬɨ ɜɵɛɨɪ ɮɭɧɤɰɢɢ ɚɤɬɢɜɚɰɢɢ ɂɇɋ ɡɚ-
ɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚν 
ɫɤɨɪɨɫɬɶ ɨɛɭɱɟɧɢɹ ɂɇɋ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ 
ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɧɟɣɪɨɧɨɜ ɢ ɢɯ ɫɜɹɡɟɣ ɜ 
ɂɇɋν ɪɚɡɦɟɪ ɫɤɪɵɬɨɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ 
ɦɨɠɧɨ ɛɵɥɨ ɭɫɬɚɧɨɜɢɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɬ ɜɯɨɞɧɵɯν ɤɨɥɢɱɟɫɬɜɨ 
ɷɩɨɯ ɨɛɭɱɟɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ, ɱɬɨɛɵ 
ɧɟ ɜɵɡɵɜɚɬɶ ɧɟɞɨɨɛɭɱɟɧɢɟ, ɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɦ, ɱɬɨɛɵ ɧɟ ɜɵɡɵɜɚɬɶ ɩɟɪɟɨɛɭɱɟ-
ɧɢɟ. 
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ȼɜɟɞɟɧɢɟ 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɛɨɥɶɲɢɧɫɬɜɨ ɜɵɫɲɢɯ ɭɱɟɛ-

ɧɵɯ ɡɚɜɟɞɟɧɢɣ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɫɪɟɞɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɂɧɧɨɜɚ-
ɰɢɢ ɜ ɭɩɪɚɜɥɟɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɭɱɪɟɠɞɟɧɢɟɦ 

ɧɚ ɛɚɡɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɹɜɥɹɸɬɫɹ 
ɤɥɸɱɟɜɵɦ ɦɟɯɚɧɢɡɦɨɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚ-
ɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ ɤɨɧɤɭɪɟɧɬɧɨɣ ɫɪɟɞɟ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɜ ɪɚɡɜɢɬɢɢ ɢɧ-
ɮɨɪɦɚɬɢɡɚɰɢɢ ɫɬɚɧɨɜɹɬɫɹ ɫɨɡɞɚɧɢɟ ɧɚɞɟɠɧɨɣ ɢ 


