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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɩɨɥɹɰɢɢ ɤɭɛɢɱɟɫɤɢɦɢ ɫɩɥɚɣɧɚɦɢ ɢɫɩɨɥɶɡɨɜɚɬɶ «ɦɟɬɨɞɢɤɭ 
ɫɞɜɢɝɚ», ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɫɞɜɢɝɟ ɬɨɱɟɤ ɫɲɢɜɚ ɮɪɚɝɦɟɧɬɨɜ ɤɭɛɢɱɟɫɤɢɯ ɩɚɪɚɛɨɥ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɡɥɨɜ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɧɨɣ (ɬɟɫɬɨɜɨɣ) ɤɪɢɜɨɣ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ƚɚɭɫɫɚ ɢɥɢ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɉɨɥɭɱɟɧɧɵɟ 
ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜ ɩɪɟɞɟɥɚɯ 
ɩɨɝɪɟɲɧɨɫɬɢ, ɜɧɟɫёɧɧɨɣ ɜ ɬɟɫɬɨɜɭɸ ɤɪɢɜɭɸ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɢɧɬɟɪɩɨɥɹɰɢɹ, ɤɭɛɢɱɟɫɤɢɟ 
ɫɩɥɚɣɧɵ, ɭɡɥɵ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ. 

 

ȼɜɟɞɟɧɢɟ 
ɂɧɬɟɪɩɨɥɹɰɢɹ ɤɭɛɢɱɟɫɤɢɦɢ ɫɩɥɚɣɧɚɦɢ Д1-

3Ж, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɞɥɹ 
ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, 
ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɬɚɤɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɤɟɬɚɯ 
ɤɚɤ  MКtСCAD, MATLAB, MКplО Д4Ж. ȼ ɷɬɢɯ 
ɩɚɤɟɬɚɯ ɩɪɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɤɭɛɢɱɟɫɤɢɦɢ 
ɫɩɥɚɣɧɚɦɢ ɩɨɫɬɪɨɟɧɢɟ ɫɩɥɚɣɧɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɪɚɝɦɟɧɬɨɜ 
ɤɭɛɢɱɟɫɤɢɯ ɩɚɪɚɛɨɥ ɫɨ ɫɲɢɜɤɨɣ ɜ ɬɨɱɤɚɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 
(ɬɚɛɥɢɱɧɵɦ) ɞɚɧɧɵɦ. Ɍɚɤɚɹ «ɠёɫɬɤɚɹ» 
ɩɪɢɜɹɡɤɚ ɭɡɥɨɜ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɤ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ 
ɩɨɥɭɱɟɧɵ ɫ ɨɩɪɟɞɟɥёɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɧɟ 
ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɧɭɠɧɭɸ ɤɪɢɜɭɸ. ȼ 
ɩɪɢɧɰɢɩɟ, ɪɟɲɟɧɢɟ ɬɚɤɨɣ ɩɪɨɛɥɟɦɵ 
ɨɛɳɟɢɡɜɟɫɬɧɨ Д3Ж, ɚ ɫɚɦ ɩɨɞɯɨɞ ɩɨɫɬɪɨɟɧɢɹ 

ɫɩɥɚɣɧɨɜ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɢɞɟɟ 
ɪɟɝɭɥɹɪɢɡɚɰɢɢ. Ȼɨɥɟɟ ɝɥɚɞɤɢɟ 
ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɟ ɤɪɢɜɵɟ ɩɨɡɜɨɥɹɸɬ 
ɩɨɥɭɱɢɬɶ ɫɝɥɚɠɢɜɚɸɳɢɟ ɫɩɥɚɣɧɵ Д5Ж, 
(ɩɪɨɯɨɞɹɬ ɜɛɥɢɡɢ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ, 
ɨɬɤɥɨɧɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɚɞɚɧɧɵɦɢ 
ɨɩɪɟɞɟɥёɧɧɵɦ ɨɛɪɚɡɨɦ ɜɟɫɨɜɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ). ɉɨɫɬɪɨɟɧɢɟ ɬɚɤɢɯ 
ɫɩɥɚɣɧɨɜ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɧɟɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ Д1-3Ж. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɡɚɞɚɱɭ ɛɟɡɭɫɥɨɜɧɨɣ 
ɦɢɧɢɦɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɮɭɧɤɰɢɨɧɚɥɚ (ɮɭɧɤɰɢɢ). ȼ ɪɚɛɨɬɟ Д6Ж 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɨɩɵɬɧɵɟ 
ɞɚɧɧɵɟ ɫɩɥɚɣɧɨɦ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ 
ɤɜɚɞɪɚɬɨɜ. 
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ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɪɭɝɨɣ, 
ɛɨɥɟɟ ɩɪɨɫɬɨɣ (ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɟɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ), ɢ ɫɨɝɥɚɫɧɨ 
ɩɪɨɜɟɞёɧɧɵɦ ɬɟɫɬɚɦ (ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ 
ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ), ɧɟ ɦɟɧɟɟ 
ɷɮɮɟɤɬɢɜɧɵɣ ɩɨɞɯɨɞ, ɞɥɹ ɪɟɲɟɧɢɹ 
ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɩɪɨɛɥɟɦɵ. 

ɑɬɨɛɵ ɨɛɨɣɬɢ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɢɜɹɡɤɟ 
ɭɡɥɨɜ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɤ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɫɞɜɢɝɚ ɬɨɱɟɤ ɫɲɢɜɚ 
(ɭɡɥɨɜ) ɫɩɥɚɣɧɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɚɛɥɢɱɧɵɦ 
ɞɚɧɧɵɦ ɢ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 
MSPLANE, ɧɚɩɢɫɚɧɧɨɣ ɧɚ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ MТМrosoПt FortrКЧ 
PoаОrStКtТoЧ 4.0 Д7Ж. Эɬɚ ɩɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɭɟɬ 
ɢɧɬɟɪɩɨɥɹɰɢɸ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ 
ɤɭɛɢɱɟɫɤɢɦɢ ɫɩɥɚɣɧɚɦɢ Д8Ж ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
«ɦɟɬɨɞɢɤɢ ɫɞɜɢɝɚ», ɫɦɵɫɥ ɤɨɬɨɪɨɣ 
ɢɡɥɚɝɚɟɬɫɹ ɧɢɠɟ. 

Ɉɩɢɫɚɧɢɟ «ɦɟɬɨɞɢɤɢ ɫɞɜɢɝɚ» 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ 

ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɩɨɥɢɪɭɟɦɨɣ 
ɮɭɧɤɰɢɢ ,,...,3,2,1),( __ nixfy shiftko

i
shiftko

i   

ɜ ɭɡɥɚɯ shiftko
ix

_  ɫɨ ɫɞɜɢɝɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ 

Nixfy ii ,...,3,2,1),( 00   (ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɤɨɷɮɮɢɰɢɟɧɬɭ ɫɞɜɢɝɚ ,0_ shiftko  ɬ. ɟ. 
ɨɬɫɭɬɫɬɜɢɸ ɫɞɜɢɝɚ). ɉɪɢ 0_ shiftko  
ɩɪɨɝɪɚɦɦɚ MSPLANE ɪɚɛɨɬɚɟɬ ɜ 
ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ (ɛɟɡ ɫɞɜɢɝɚ) ɢ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɨɱɤɢ ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɨɬɪɟɡɤɨɜ 1,...,3,2,1,00

1
0   Nixxx iii  

(ɦɟɠɞɭ ɛɥɢɠɚɣɲɢɦɢ ɭɡɥɚɦɢ ɬɚɛɥɢɱɧɵɯ 

ɞɚɧɧɵɯ 0
ix  ɢ 0

1ix ). Ʉɨɥɢɱɟɫɬɜɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɨɱɟɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ addko _  ɩɨ ɮɨɪɦɭɥɟ 

,1__  divkoaddko                    (1) 

ɝɞɟ divko _  – ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɥɟɧɢɹ 
ɨɬɪɟɡɤɚ ɧɚ ɱɚɫɬɢ (ɧɚɩɪɢɦɟɪ, ɩɪɢ 2_ divko  
ɨɬɪɟɡɨɤ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɪɚɜɧɵɟ ɱɚɫɬɢ). 

Ɉɛɳɟɟ ɱɢɫɥɨ ɩɚɪ ɞɚɧɧɵɯ – 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ N  ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
(ɩɨɥɭɱɟɧɧɵɯ ɩɭɬёɦ ɪɚɫɱёɬɚ), ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɢɯ ɫɭɦɦɚ: 

._)1( addkoNNNO              (2) 

Ⱦɥɹ ɩɨɹɫɧɟɧɢɹ ɫɦɵɫɥɚ ɩɪɟɞɥɚɝɚɟɦɨɣ 
«ɦɟɬɨɞɢɤɢ ɫɞɜɢɝɚ», ɪɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ, ɤɨɝɞɚ 
ɢɫɯɨɞɧɵɟ ɬɚɛɥɢɱɧɵɟ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ 
ɭɫɥɨɜɢɢ: 0

1
0
3

0
2

0
1 ...  Nxxxx  ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɥɟɧɢɹ ɤɚɠɞɨɝɨ ɨɬɪɟɡɤɚ 
.2_ divko  Ɍ. ɤ. ɩɨɥɨɠɟɧɢɟ ɭɡɥɨɜ ɧɚ ɤɚɠɞɨɦ 

ɲɚɝɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

),1_,...,3,2,1,_,...,3,2,1(
_

1_1_
11__











divkokshiftkoNi

k
divko
xxxx

shiftko
i

shiftko
ishiftko

i
shiftko

i (3) 

ɬɨ ɷɬɨ ɭɫɥɨɜɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɩɟɪɟɫɱёɬɟ 
ɡɧɚɱɟɧɢɣ ɢɧɬɟɪɩɨɥɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɜ ɭɡɥɚɯ 
ɫɨ ɫɞɜɢɝɨɦ ɩɪɢ ɱёɬɧɵɯ ɡɧɚɱɟɧɢɹɯ shiftko _  
«ɩɨɩɚɞɚɬɶ» ɜ ɭɡɥɵ ɷɬɢɯ ɞɚɧɧɵɯ (ɪɢɫ. 1), ɱɬɨ 
ɭɞɨɛɧɨ ɞɥɹ ɢɯ ɫɪɚɜɧɟɧɢɹ ɫ ɬɚɛɥɢɱɧɵɦɢ 
ɞɚɧɧɵɦɢ. ȼ ɮɨɪɦɭɥɟ (3) ɤɚɠɞɨɦɭ i  
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1_ divko  ɡɧɚɱɟɧɢɣ .k  
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Ɋɢɫ. 1. ɉɨɥɨɠɟɧɢɟ ɭɡɥɨɜ (ɬɨɱɟɤ ɫɲɢɜɚ) ɢɧɬɟɪɩɨɥɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ  

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɞɜɢɝɚ 
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1 xxxxxxshiftko   

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 
«ɦɟɬɨɞɢɤɢ ɫɞɜɢɝɚ» 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɚɧɧɨɣ 
ɦɟɬɨɞɢɤɢ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɩɪɨɝɪɚɦɦɟ 
MSPLANE, ɜ ɤɚɱɟɫɬɜɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 
(ɬɟɫɬɨɜɨɣ) ɤɪɢɜɨɣ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ƚɚɭɫɫɚ ɢɥɢ ɧɨɪɦɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ. 

Ɏɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɞɥɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ƚɚɭɫɫɚ ɢɦɟɟɬ ɜɢɞ: 

.
2

1
)( 2

2
0

2
)(





xx

exf



                 (4) 

ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɢɦɦɟɬɪɢɱɧɨ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɪɚɦɟɬɪɚ ,0x  ɚ ɟɝɨ ɲɢɪɢɧɚ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɩɚɪɚɦɟɬɪɭ .  

Ɋɚɫɱёɬɵ ɩɨ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɦɟɬɨɞɢɤɟ 
ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 100 x  ɫ ɲɚɝɨɦ 

25,00  ix  ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ: 
50 x  ɢ .1  ɑɢɫɥɨ .141593,3  

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ 0
iy  ɛɵɥɢ 

ɩɨɥɭɱɟɧɵ ɢɡ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɬеɨɪ
iy  ɫ 

ɜɧɟɫɟɧɢɟɦ ɜ ɧɟё ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ (ɫ 
ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ) 
ɩɨɝɪɟɲɧɨɫɬɟɣ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ 10%. 

Ʉɭɛɢɱɟɫɤɢɣ ɫɩɥɚɣɧ ɧɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ 

1 ii xxh  ɛɵɥ ɡɚɞɚɧ ɫɨɝɥɚɫɧɨ Д8Ж ɜ ɜɢɞɟ: 

,32
1 iiiiiiii hdhchbyy    

ɝɞɟ iy  ɢ 1iy   – ɡɧɚɱɟɧɢɹ 

ɢɧɬɟɪɩɨɥɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɜ ɭɡɥɚɯ ix  ɢ ;1ix  

,ib  ic  ɢ id  – ɧɟɢɡɜɟɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, 
ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɭɬёɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ 
ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ Д8Ж: 
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ɩɨ ɦɟɬɨɞɭ Ƚɚɭɫɫɚ Д1-3Ж. 
ɉɨɥɭчɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ȼ ɬɚɛɥɢɰɟ 1 (ɞɥɹ ɫɪɚɜɧɟɧɢɹ) ɩɪɢɜɟɞɟɧɵ 

ɞɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɜ ɞɢɚɩɚɡɨɧɟ .73x  
 

Ɍɚɛɥɢɰɚ 1 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɩɨ ɩɪɨɝɪɚɦɦɟ MSPLANE 
0
ix  ɬеɨɪ

iy  0
iy  2

iy  6
iy  10

iy  14
iy  

3,00 
3,25 
3,50 
3,75 
4,00 
4,25 
4,50 
4,75 
5,00 
5,25 
5,50 
5,75 
6,00 
6,25 
6,50 
6,75 
7,00 

0,053991 
0,086277 
0,129518 
0,182649 
0,241971 
0,301137 
0,352065 
0,386668 
0,398942 
0,386668 
0,352065 
0,301137 
0,241971 
0,182649 
0,129518 
0,086277 
0,053991 

0,059092 
0,077650 
0,118001 
0,170744 
0,264408 
0,276255 
0,319162 
0,409759 
0,431281 
0,362532 
0,360378 
0,329708 
0,219534 
0,170181 
0,116567 
0,094609 
0,052880 

0,054447 
0,079777 
0,115413 
0,182153 
0,254708 
0,281176 
0,324291 
0,409613 
0,426233 
0,382335 
0,363580 
0,323247 
0,238864 
0,167347 
0,119961 
0,086806 
0,053849 

0,053969 
0,080329 
0,122235 
0,184490 
0,243449 
0,284225 
0,332473 
0,392875 
0,412547 
0,387931 
0,357376 
0,311137 
0,240359 
0,169869 
0,121203 
0,086152 
0,054994 

0,053597 
0,082825 
0,124604 
0,182563 
0,239279 
0,284869 
0,335934 
0,385357 
0,408149 
0,391971 
0,354710 
0,308468 
0,242033 
0,173851 
0,122245 
0,085348 
0,056682 

0,054728 
0,083411 
0,126842 
0,182692 
0,237589 
0,287276 
0,336980 
0,383831 
0,403687 
0,388634 
0,355044 
0,304991 
0,240526 
0,175291 
0,123135 
0,086430 
0,056601 

 
ɇɚ ɪɢɫɭɧɤɚɯ 2 ɢ 3 ɩɪɢɜɟɞɟɧɵ ɞɥɹ 

ɫɪɚɜɧɟɧɢɹ: ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɤɪɢɜɵɟ (ɪɢɫ.2); 
ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɪɚɫɱёɬɧɚɹ ɤɪɢɜɵɟ (ɪɢɫ. 3). 



ɂɇɎɈɊɆȺɌɂɄȺ, ȼɕɑɂɋɅɂɌȿɌȿɅɖɇȺə ɌȿɏɇɂɄȺ ɂ ɍɉɊȺȼɅȿɇɂȿ 
 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 2 (48), 2016                                                                          135 

 
Ɋɢɫ. 2. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ (ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ƚɚɭɫɫɚ) ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɤɪɢɜɵɟ 

 
Ɋɢɫ. 3. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ (ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ƚɚɭɫɫɚ) ɢ ɪɚɫɱёɬɧɚɹ (ɩɪɢ ФoИsСТПt=14) ɤɪɢɜɵɟ 

 
Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɚɫɱёɬɵ (ɫɦ. ɬɚɛɥ. 1 ɢ 

ɪɢɫ. 3) ɫ ɩɨɦɨɳɶɸ «ɦɟɬɨɞɢɤɢ ɫɞɜɢɝɚ» 
ɭɞɚɥɨɫɶ ɭɦɟɧɶɲɢɬɶ ɜɧɟɫёɧɧɭɸ ɜ ɧɨɪɦɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɱɬɢ ɜ ɞɜɚ ɪɚɡɚ 
ɜ ɭɡɥɚɯ (ɜ ɬɚɛɥ. 1 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɵɟ 
ɜɵɞɟɥɟɧɵ ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ), ɝɞɟ ɧɚɢɛɨɥɟɟ 
ɫɢɥɶɧɨ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ (ɪɢɫ. 3, ɭɡɥɵ – Б=4,25 ɢ 
Б=4,50). 

Ʉ ɭɫɥɨɜɧɵɦ ɦɢɧɭɫɚɦ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ 
ɦɨɠɧɨ ɨɬɧɟɫɬɢ:  

1. ɉɪɢ ɤɚɠɞɨɦ ɫɞɜɢɝɟ ɢɧɬɟɪɜɚɥ ɫɱёɬɚ 
ɭɦɟɧɶɲɚɟɬɫɹ (ɪɢɫ. 1, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 
ɧɟɫɭɳɟɫɬɜɟɧɧɨ, ɧɨ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɨɛɥɟɦɚ 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɡɚ ɫɱёɬ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɞɚɧɧɵɯ). 

2. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ 
ɜɟɥɢɱɢɧɵ ɨɬɪɟɡɤɚ 0

ix  (ɩɪɢ 5,00  ix  
ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɚ ɛɵɥɢ ɧɟɫɤɨɥɶɤɨ ɯɭɠɟ ɢ ɜ 
ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɧɟ ɩɪɢɜɨɞɹɬɫɹ). ɉɪɨɛɥɟɦɚ 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ, ɟɫɥɢ ɫɜɹɡɚɬɶ ɜɵɛɨɪ 0

ix  
ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, 
ɬ. ɟ. ɜɵɛɢɪɚɬɶ ɜɟɥɢɱɢɧɭ ɨɬɪɟɡɤɚ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɩɟɪɟɫɱёɬɟ ɜ ɭɡɥɚɯ 
ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɞɚɧɧɵɯ ɨɬ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɧɟ ɩɪɟɜɵɲɚɥɨ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ 
ɦɨɠɧɨ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ (ɨɩɪɟɞɟɥёɧɧɵɟ) 
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɥɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɫɞɜɢɝɚ shiftko _  ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɫ ɭɱёɬɨɦ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɪɚɫɱёɬɧɵɯ ɞɚɧɧɵɯ. 
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Ɍɚɤ ɤɚɤ ɰɟɥɶɸ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɞɚɧɧɨɣ 
ɫɬɚɬɶɢ ɛɵɥɨ ɨɩɢɫɚɧɢɟ ɜɵɲɟɢɡɥɨɠɟɧɧɨɣ 
ɦɟɬɨɞɢɤɢ, ɬɨ ɪɟɲɟɧɢɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ 
ɩɪɨɛɥɟɦ ɹɜɥɹɟɬɫɹ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɧɚɩɢɫɚɧɢɹ 
ɫɥɟɞɭɸɳɟɣ ɫɬɚɬɶɢ. 

ɉɪɢɦɟɱɚɧɢɟ: ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɨɱɟɤ ɧɚ ɤɚɠɞɨɦ 
ɢɡ ɨɬɪɟɡɤɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 

,_ addko  ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɧɭɬɪɢ ɡɚɞɚɧɧɵɯ 
ɨɬɪɟɡɤɨɜ ɩɨɥɭɱɚɬɶ ɞɪɭɝɢɟ ɨɬɪɟɡɤɢ, ɭɠɟ ɢɡ 
ɤɨɬɨɪɵɯ (ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ) 
ɨɩɪɟɞɟɥɹɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɢ ɧɚ ɜɵɯɨɞɟ 
ɩɨɥɭɱɚɸɬ ɧɭɠɧɭɸ ɤɪɢɜɭɸ ɫ ɧɟɨɛɯɨɞɢɦɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɬɨɱɟɤ (ɨɩɹɬɶ ɠɟ ɡɚ ɫɱёɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ addko _ ). 

ȼɵɜɨɞ 
Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱёɬɨɜ, ɧɟɫɦɨɬɪɹ ɧɚ 

ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɦɢɧɭɫɵ, ɞɚёɬ ɯɨɪɨɲɢɟ 
ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1 
ɢ ɧɚ ɪɢɫ. 3, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ 
ɤɭɛɢɱɟɫɤɢɦɢ ɫɩɥɚɣɧɚɦɢ. 

ɉɪɢɦɟɱɚɧɢɟ: ɜ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɟ 
ɩɨɥɨɠɟɧɢɟ ɭɡɥɨɜ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3) ɩɪɢ 

2_ divko , ɬ. ɤ. ɨɧɚ ɩɨɡɜɨɥɹɟɬ «ɩɨɩɚɞɚɬɶ» ɜ 
ɭɡɥɵ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɱёɬɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ,_ shiftko  ɱɬɨ ɭɞɨɛɧɨ ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɞɚɧɧɵɯ ɫ 
ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɩɪɢ  .2_ divko  
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AЛЬЭЫКМЭ. TСТs КrtТМlО proposОs tСО КЧКlвsТs oП 

ОбpОrТЦОЧtКl НКtК usТЧР ТЧtОrpolКtТoЧ МuЛТМ splТЧОs to 
usО "tОМСЧТquО oП sСТПt", ЛКsОН oЧ tСО sСТПt poТЧts oП 
stТtМСТЧР toРОtСОr ПrКРЦОЧts МuЛТМ pКrКЛolКs rОlКtТvО 
to tСО ТЧtОrpolКtТoЧ ЧoНОs lТЧФОН to tСО ОбpОrТЦОЧtКl 
НКtК. To tОst tСТs tОМСЧТquО Кs К rОПОrОЧМО (tОst) or 
GКussТКЧ НТstrТЛutТoЧ МurvО oП ЧorЦКl НТstrТЛutТoЧ Тs 
sОlОМtОН. TСОsО МКlМulКtОН НКtК КrО ТЧ РooН 
КРrООЦОЧt аТtС tСО ЧorЦКl НТstrТЛutТoЧ аТtСТЧ tСО Оrror 
ЦКНО to tСО tОst МurvО. 
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splТЧОs, ТЧtОrpolКtТoЧ ЧoНОs. 
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