
 

Ʌɟɤɰɢɹ 2 

ɋɌȺɌɂɑȿɋɄɂɃ ɊȺɋɑȿɌ ɉɍɌɂ ɇȺ ɉɊɈɑɇɈɋɌɖ 

ɉɥɚɧ ɥɟɤɰɢɢ: 

2.1. Ɉɫɧɨɜɧɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɢ ɟɝɨ ɪɟɲɟɧɢɟ. 

2.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɩɭɬɢ. 
 

2.1. Ɉɫɧɨɜɧɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɢ ɟɝɨ ɪɟɲɟɧɢɟ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ: ɜɨɡɶɦɟɦ ɛɚɥɤɭ ɧɚ ɫɩɥɨɲɧɨɦ ɭɩɪɭɝɨɦ ɨɫɧɨɜɚɧɢɢ, ɧɚ 
ɤɨɬɨɪɭɸ ɞɟɣɫɬɜɭɟɬ ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɫɢɥɚ Ɋ (ɪɢɫ. 2.1Ψ. ɉɪɢɦɟɦ ɩɨɥɨɠɟ-
ɧɢɟ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 0, ɝɞɟ ɩɪɢɥɨɠɟɧɚ ɜɟɪɬɢɤɚɥɶ-
ɧɚɹ ɫɢɥɚ. 
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Ɋɢɫ. 2.1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 

 
ɂɡ ɤɭɪɫɚ «ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ» ɢɡɜɟɫɬɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɜɢ-

ɫɢɦɨɫɬɢ: 
1) ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ 

 
1Ɇ EJ , (2.1) 

ɝɞɟ  – ɤɪɢɜɢɡɧɚ, 

 II

2

2

y
dx

yd1 , ɬɨɝɞɚ Ɇ = – yII  EJ; (2.2) 

2) ɩɨɩɟɪɟɱɧɚɹ (ɩɟɪɟɪɟɡɵɜɚɸɳɚɹΨ ɫɢɥɚ 

 EJy
dx

dM
Q III ; (2.3) 

3Ψ ɪɟɚɤɬɢɜɧɵɣ ɨɬɩɨɪ ɨɫɧɨɜɚɧɢɹ 

 EJy
dx

dQ
q IV
ɪеɚк . (2.4) 
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ɉɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ (2.4Ψ ɜɦɟɫɬɨ ɪɟɚɤq  ɟɝɨ ɡɧɚɱɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ 
EJyyUq IV

ɪеɚк , ɩɨɥɭɱɢɦ 

 IV U
y y 0

EJ
. (2.5) 

ɗɬɨ ɨɫɧɨɜɧɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫ-
ɱɟɬɚ ɩɭɬɢ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɨɞɧɨɪɨɞɧɨɟ ɞɢɮɮɟɪɟɧ-
ɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ 

 IV 4y 4 K y 0. (2.6) 

ȼ ɞɚɧɧɨɦ ɭɪɚɜɧɟɧɢɢ ɜɜɟɞɟɧɨ ɫɥɟɞɭɸɳɟɟ ɨɛɨɡɧɚɱɟɧɢɟ 

 4 U
4 K

EJ
. (2.7) 

ɂɡ ɷɬɨɝɨ ɪɚɜɟɧɫɬɜɚ ɩɨɥɭɱɟɧɨ 

 4
U

K
4 EJ

. (2.8) 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɥɢɧɟɣɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɚ ɩɨɥɭɱɟɧ ɨɛɳɢɣ ɢɧɬɟɝɪɚɥ (ɮɭɧɤɰɢɹ y ɨɬ x) ɫ 
ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 

 Kx Kx Kx Kx
1 2 3 4y C e sinKx C e cosKx C e sinKx C e cosKx . (2.9) 

ɂɫɩɨɥɶɡɭɟɦ ɢɡɜɟɫɬɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮ-
ɮɢɰɢɟɧɬɨɜ iC : 

1) ɯ , ɭ 0,  ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɬɨɥɶɤɨ ɩɪɢ 1 2C C 0 ; 

2) ɯ 0, ɬɨɝɞɚ I dɭɭ 0
dK

 ɢɡ ɭɫɥɨɜɢɹ ɫɢɦɦɟɬɪɢɢ: ɤɚɫɚɬɟɥɶɧɚɹ ɤ ɨɫɢ 

ɛɚɥɤɢ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ ɝɨɪɢɡɨɧɬɚɥɶɧɚ, 3 4C C ɋ ; 

3) ɩɨɫɬɪɨɢɦ ɷɩɸɪɭ ɩɟɪɟɪɟɡɵɜɚɸɳɢɯ ɫɢɥ Q 
(ɪɢɫ. 2.2Ψ. 

ȿɫɥɢ ɜɡɹɬɶ ɡɧɚɱɟɧɢɟ Q ɱɭɬɶ ɩɪɚɜɟɟ ɬɨɱɤɢ 0 

(x = +0Ψ, ɬɨ 
III

P
Q

2

Q ɭ EJ
  ɢɡ ɪɚɜɟɧɫɬɜɚ ɩɪɚɜɵɯ 

ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

Ɋ
Ɋ/2

Ɋ/2
0 ɏ

 

Ɋɢɫ. 2.2. ɗɩɸɪɚ Q 
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 3 4

P K
C C C

2 U
. (2.10) 

Ɍɨɝɞɚ ɭɩɪɭɝɢɣ ɩɪɨɝɢɛ ɛɚɥɤɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɡɚɜɢ-
ɫɢɦɨɫɬɢ 

 Kx KxP K
y (e sinKx e cosKx)

2 U
, (2.11) 

ɝɞɟ Kxe (sinKx cosKx)  – ɨɪɞɢɧɚɬɚ 
ɥɢɧɢɢ ɜɥɢɹɧɢɹ ɩɪɨɝɢɛɚ (ɪɢɫ. 2.3Ψ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɩɪɭɝɢɣ ɩɪɨɝɢɛ 
ɪɟɥɶɫɚ ɜ ɥɸɛɨɦ ɫɟɱɟɧɢɢ ɧɚ ɪɚɫɫɬɨɹ-
ɧɢɢ ɏ ɨɬ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ 

K Pɭ
2 U

.                   (2.12) 

ȼ ɬɨɱɤɟ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ 
K P

X 0, 1, ɭ
2 U

 – ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ U. 
ɇɚ ɤɚɤɨɦ ɠɟ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ ɩɪɨɝɢɛ ɪɚɜɟɧ ɧɭɥɸ? 

Kxɭ 0 ɩɪɢ 0, О 0,ɬɨɝɞɚ 

 
3

sinKx cosKx 0, ɩɪɢ ɏ
4 K

. (2.13) 

 

2.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɩɭɬɢ 

Ɉɫɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɥɶɫɚɯ ɨɬ ɨɞɢɧɨɱɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɨɫɢ ɪɟɥɶɫɚ, 
Ɇɉɚ, ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 ɨ
ɪ

M

W
, (2.14) 

ɝɞɟ Ɇ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɫɢɥɵ, ɤɇ∙ɦ; W – ɦɨɦɟɧɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɟɥɶɫɚ, ɦ3. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ (2.2Ψ ɛɟɪɟɬɫɹ 
ɜɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɡɚɜɢɫɢɦɨɫɬɢ (2.12Ψ (ɭɩɪɭɝɢɣ ɩɪɨɝɢɛ ɪɟɥɶɫɚ). 

ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ 

 KxP
M e (cosKx sinKx)

4 K
. (2.15) 

ɏ
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Ɋɢɫ. 2.3. ɗɩɸɪɚ  
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Ɏɭɧɤɰɢɸ Kxe (cosKx sinKx)  ɧɚ-
ɡɜɚɥɢ ɨɪɞɢɧɚɬɨɣ ɥɢɧɢɢ ɜɥɢɹɧɢɹ ɢɡɝɢ-
ɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ (ɪɢɫ. 2.4Ψ. 
 ɉɨɞ ɬɨɱɤɨɣ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ ɯ = 0,  

 = 1. 
 ɂɡ ɜɵɲɟ ɧɚɩɢɫɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɜɢɞ-
ɧɨ, ɱɬɨ 0, ɟɫɥɢ cosKx sinKx 0  ɩɪɢ 

ɯ
4 K

. 

 Ɍɨɝɞɚ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ P
M

4 K
, ɢ ɨɫɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɞɨɲ-

ɜɟ ɪɟɥɶɫɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ɨ
ɪ

P

4 W K
. (2.16) 

ɇɚɩɪɹɠɟɧɢɹ ɫɦɹɬɢɹ ɜ ɲɩɚɥɚɯ ɩɨɞ ɩɨɞɤɥɚɞɤɨɣ, Ɇɉɚ, ɨɬ ɨɞɢɧɨɱɧɨɣ ɧɚ-
ɝɪɭɡɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ɲ
ɲ

R
, (2.17) 

ɝɞɟ  ɲR  – ɪɟɚɤɰɢɹ ɲɩɚɥɵ ɪɟɚɥɶɧɨɝɨ ɩɭɬɢ ɧɚ ɧɚɝɪɭɡɤɭ, ɤɇ (ɪɢɫ. 2.5Ψ;  – 

ɨɩɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɨɞɤɥɚɞɤɢ, ɦ2. 
 

ɲR ɲR

Ɋ

ɪɟɚɤq
 

 
 

Ɋɢɫ. 2.5. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ  
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɪɟɥɶɫɚ ɧɚ ɨɩɨɪɭ 

 
ȼ ɪɟɚɥɶɧɨɦ ɩɭɬɢ ɪɟɥɶɫ ɨɩɢɪɚɟɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɩɨɪɵ – ɲɩɚɥɵ. 

Ⱦɚɜɥɟɧɢɟ ɲR  ɧɚ ɨɩɨɪɭ ɱɢɫɥɟɧɧɨ ɪɚɜɧɨ ɫɥɟɞɭɸɳɟɣ ɜɟɥɢɱɢɧɟ 

 ɲ ɪɟɚɤR q , (2.18) 

ɝɞɟ ɪɟɚɤq  – ɩɨɝɨɧɧɵɣ ɪɟɚɤɬɢɜɧɵɣ ɨɬɩɨɪ ɨɫɧɨɜɚɧɢɹ;  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɫɹɦɢ ɲɩɚɥ (ɲɩɚɥɶɧɵɯ ɹɳɢɤɨɜΨ. 

ɏ

Ɋ
0
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4K

 
 

Ɋɢɫ. 2.4. ɗɩɸɪɚ  
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 Ɋɟɚɤɬɢɜɧɵɣ ɨɬɩɨɪ ɨɫɧɨɜɚɧɢɹ ɱɢɫɥɟɧɧɨ ɪɚɜɟɧ 

 ɪɟɚɤ
K

q U ɭ; ɭ P
2 U

, (2.19) 

 ɲ
K K

R U y U P P
2 U 2

 (2.20) 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɮɨɪɦɭɥɵ (2.20Ψ ɜ (2.17Ψ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɢɦ 
ɫɥɟɞɭɸɳɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 

 ɲ
K

P .
2

 (2.21) 

ɇɚɩɪɹɠɟɧɢɹ ɜ ɛɚɥɥɚɫɬɟ ɩɨɞ ɲɩɚɥɨɣ ɜ ɩɨɞɪɟɥɶɫɨɜɨɦ ɫɟɱɟɧɢɢ, Ɇɉɚ, 
(ɪɢɫ. 2.6Ψ ɨɬ ɨɞɢɧɨɱɧɨɣ ɫɢɥɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 

 ɲ
ɲ

R
, (2.22) 

ɝɞɟ   – ɩɥɨɳɚɞɶ ɩɨɥɭɲɩɚɥɵ, ɦ2. 
 

ɲRɲR

ɫɪ
y

yɪ(ymax)

ɚ

ɛ

 
 

Ɋɢɫ. 2.6. ɋɯɟɦɚ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɲɩɚɥɭ (ɚ) 
ɢ ɷɩɸɪɚ ɩɪɨɝɢɛɨɜ (ɛ) 

 
ɇɚɩɪɹɠɟɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɲɩɚɥɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɩɪɨɫɚɞɤɚɦ, ɩɨ-

ɷɬɨɦɭ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɨɞɪɟɥɶɫɨɜɨɣ ɡɨɧɟ ɛ  ɫɨɨɬɜɟɬɫɬɜɭɟɬ yɪ, ɚ ɫɪɟɞɧɢɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɫɪ

ɫɪɛ ɭ : 

ɫɪ
ɫɪɛ

ɛ ɪ

ɭ
ɭ

, ɨɬɫɸɞɚ 

 

 
ɪɫɪ ɫɪ

ɛ ɛ ɛ
ɫɪ ɪ

ɭ 1

ɭ
, (2.22) 
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ɝɞɟ ɫɪ ɲ
ɛ

R , ɩɨɷɬɨɦɭ ɲ
ɛ

ɪ

R
, ɫ ɭɱɟɬɨɦ ɮɨɪɦɭɥɵ (2.20Ψ 

 ɛ
K

P
2

, (2.23) 

ɝɞɟ   – ɩɥɨɳɚɞɶ ɩɨɥɭɲɩɚɥɵ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɝɢɛɚ ɪ ; Ɋ – 

ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɟɥɶɫ. 
ɗɩɸɪɚ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ ɲɩɚɥɵ ɢɦɟɟɬ ɜɢɞ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 2.7. 
 

ɲR

ɛ
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Ɋɢɫ. 2.7. ɗɩɸɪɚ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ ɲɩɚɥɵ: ɚ – ɩɪɢ 
ɨɛɵɱɧɵɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ; ɛ – ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɚ ɫ ɛɨɥɶɲɨɣ 
ɫɤɨɪɨɫɬɶɸ; ɜ – ɩɪɢ ɭɞɚɪɟ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɩɭɬɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɢɫɬɟ-
ɦɵ ɧɚɝɪɭɡɨɤ. 

ɍ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɬɟɥɟɠɤɢ ɦɨɝɭɬ ɛɵɬɶ ɜ ɨɫɧɨɜɧɨɦ 
ɞɜɭɯɨɫɧɵɟ (ɪɢɫ. 2.8, ɚΨ, ɬɪɟɯɨɫɧɵɟ ɢ ɱɟɬɵɪɟɯɨɫɧɵɟ (ɪɢɫ. 2.8, ɛ). 

 
69-76 ɬɨɧɧ

ɛɪɭɬɬɨ 100 ɬɨɧɧ
120 ɬɨɧɧ

ɛɪɭɬɬɨ 169 ɬɨɧɧ
ɚ ɛ

 
 

Ɋɢɫ. 2.8. ɋɯɟɦɚ ɝɪɭɡɨɜɵɯ ɜɚɝɨɧɨɜ: 
ɚ – ɞɜɭɯɨɫɧɚɹ ɬɟɥɟɠɤɚ; ɛ – ɱɟɬɵɪɟɯɨɫɧɚɹ ɬɟɥɟɠɤɚ 

 
ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɫɱɟɬɧɨɟ ɫɟ-

ɱɟɧɢɟ ɜ ɥɸɛɨɦ ɷɥɟɦɟɧɬɟ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ ɩɪɢɜɨɞɢɬ ɤ ɷɤɜɢɜɚɥɟɧɬ-
ɧɨɣ ɨɞɧɨɣ ɧɚɝɪɭɡɤɟ ɫ ɩɨɦɨɳɶɸ ɨɪɞɢɧɚɬ ɥɢɧɢɣ ɜɥɢɹɧɢɹ  ɢ  (ɪɢɫ. 2.9Ψ. 
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Ɋɢɫ. 2.9. ɋɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ: ɚ – ɜ ɪɟɥɶɫɟ; 
ɛ – ɧɚ ɲɩɚɥɭ ɢ ɛɚɥɥɚɫɬ 

 
ɇɚɩɪɹɠɟɧɢɹ ɜ ɪɟɥɶɫɟ, ɧɚ ɲɩɚɥɭ ɢ ɜ ɛɚɥɥɚɫɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟ-

ɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 ɨ
ɪ 1 2 2 3 3

1
P 1 P P ( )

4 W K
, (2.24) 

ɝɞɟ i if(K x )  – ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Д2Ж, ɥɢɛɨ ɩɨ ɮɨɪɦɭɥɟ (2.15Ψ;  
K – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɪɟɥɶɫɚ ɢ ɩɨɞɪɟɥɶɫɨɜɨɝɨ ɨɫ-
ɧɨɜɚɧɢɹ; ix  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɞɨ ɨɫɢ Т-ɝɨ ɤɨɥɟɫɚ; 

 ɲ 1 1 2 3 3
K

(P P 1 P )
4

; (2.25) 

 ɛ 1 1 2 3 3
K

(P P 1 P )
2

, (2.26) 

ɝɞɟ i if(K x )  – ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ Д2Ж, ɥɢɛɨ ɩɨ ɮɨɪɦɭɥɟ (2.11Ψ. 
ȼɥɢɹɧɢɟ ɫɨɫɟɞɧɢɯ ɤɨɥɟɫ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɢɯ ɧɚɯɨɠɞɟɧɢɢ ɨɬ ɪɚɫɱɟɬ-

ɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 3,5 ɦ, ɬ. ɟ. ix 3,5  ɦ. 
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