
ɄɍɊɋ ɅȿɄɐɂɃ
ɉɈ ȾɂɋɐɂɉɅɂɇȿ

«««ɀȿɅȿɁɇɈȾɈɊɈɀɇɕȿɀȿɅȿɁɇɈȾɈɊɈɀɇɕȿɀȿɅȿɁɇɈȾɈɊɈɀɇɕȿ ɋɌȺɇɐɂɂɋɌȺɇɐɂɂɋɌȺɇɐɂɂ
ɂɂɂ ɍɁɅɕɍɁɅɕɍɁɅɕ»»»

Ʌɟɤɬɨɪ
ȽɈɅɈȼɇɂɑȽɈɅɈȼɇɂɑ ȺȺ..ɄɄ..

ɑɚɫɬɶ 2
ɋɈɊɌɂɊɈȼɈɑɇɕȿ ȽɈɊɄɂ, ɉȺɋɋȺɀɂɊɋɄɂȿ,
ɌȿɏɇɂɑȿɋɄɂȿ, ȽɊɍɁɈȼɕȿ ɋɌȺɇɐɂɂ ɂ ɍɁɅɕ
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ɈȼɈ
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ɏ ȽɈɊ
ɈɄ

ȽɈɊ
ɈɄ Ʌɟɤɰɢɹ 1

1. ɋɜɟɞɟɧɢɹ ɨ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ
2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ
3. Ɉɛɳɢɣ ɜɢɞ ɩɥɚɧɚ ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
4. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɞɜɢɠɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
6. Ⱦɢɧɚɦɢɤɚ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɫɤɚɬɵɜɚɧɢɢ ɨɬɰɟɩɨɜ ɫ ɝɨɪɤɢ

ɈȻɓȺəɈȻɓȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺɏȺɊȺɄɌȿɊɂɋɌɂɄȺ
ɋɈɊɌɂɊɈȼɈɑɇɕɏɋɈɊɌɂɊɈȼɈɑɇɕɏ ȽɈɊɈɄȽɈɊɈɄ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.125-132.

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



Ƚɨɪɤɚ ɫɨɪɬɢɪɨɜɨɱɧɚɹ - ɢɧɠɟɧɟɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɢ ɧɟɤɨɬɨɪɵɯ ɝɪɭɡɨɜɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ
ɫɬɚɧɰɢɹɯ ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ ɜɚɝɨɧɨɜ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ, ɩɨɡɜɨɥɹɸɳɟɟ
ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɦɚɧɟɜɪɨɜɭɸ ɪɚɛɨɬɭ. 

Ƚɨɪɤɚ ɫɨɪɬɢɪɨɜɨɱɧɚɹ � ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɜɨɡɜɵɲɟɧɢɟ ɭɱɚɫɬɤɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ
ɫ ɭɤɥɨɧɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɚɝɨɧɵ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ ɫɤɚɬɵɜɚɸɬɫɹ ɧɚ ɩɭɬɢ ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ.

Ƚɨɪɤɚ ɫɨɪɬɢɪɨɜɨɱɧɚɹ - ɫɬɚɧɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɧɚɤɥɨɧɧɵɦɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɩɭɬɹɦɢ
�ɪɚɛɨɱɢɣ ɭɱɚɫɬɨɤ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɨɜ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɨɜ. 
Ƚ�ɫ. ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɦɚɧɟɜɪɨɜɭɸ ɪɚɛɨɬɭ. 

Ʌɟɤ
ɰɢɹ

1 1. ɋɜɟɞɟɧɢɹ ɨ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ
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Ƚɨɪɤɚ ɫɨɪɬɢɪɨɜɨɱɧɚɹ � ɤɨɦɩɥɟɤɫ ɭɫɬɪɨɣɫɬɜ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɧɚɳɟɧɢɹ ɫɬɚɧɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ
ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɨɜ ɩɨ ɧɚɡɧɚɱɟɧɢɹɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɟɡɞɨɜ

ɉɭɬɶ ɜɵɬɹɠɧɨɣ � ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɫɬɚɧɰɢɨɧɧɵɣ ɩɭɬɶ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɨɩɟɪɚɰɢɢ ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ
ɩɨɟɡɞɨɜ ɢ ɩɨɞɛɨɪɤɢ ɜɚɝɨɧɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɦɧɨɝɨɤɪɚɬɧɵɯ ɩɨɥɭɪɟɣɫɨɜ ɫ ɡɚɧɹɬɢɟɦ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɛɥɢɠɚɣɲɢɯ ɤ
ɜɵɬɹɠɧɨɦɭ ɩɭɬɟɣ

ɉɭɬɶ ɜɵɬɹɠɧɨɣ � ɫɬɚɧɰɢɨɧɧɵɣ ɩɭɬɶ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɟɪɚɰɢɣ ɩɨɞɛɨɪɤɢ ɝɪɭɩɩ ɜɚɝɨɧɨɜ ɜ ɚɞɪɟɫ
ɦɟɫɬɧɵɯ ɩɭɧɤɬɨɜ ɢɥɢ ɩɨɟɡɞɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ʉ 2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ

ɋɨɪɬɢɪɨɜɨɱɧɵɟ
ɝɨɪɤɢ

ȼɵɬɹɠɧɵɟ
ɩɭɬɢ

ɋɬɪɟɥɨɱɧɵɟ
ɝɨɪɥɨɜɢɧɵ
ɧɚ ɭɤɥɨɧɟ

ɉɨɜɵɲɟɧɧɨɣ
ɦɨɳɧɨɫɬɢ

Ȼɨɥɶɲɨɣ
ɦɨɳɧɨɫɬɢ

ɋɪɟɞɧɟɣ
ɦɨɳɧɨɫɬɢ

Ɇɚɥɨɣ
ɦɨɳɧɨɫɬɢ

ɧɚ ɩɥɨɳɚɞɤɟ

ɧɚ ɭɤɥɨɧɟ

ȼɚɝ�ɫɭɬ ɉɭɬɟɣ ɜ ɋɉ
>5500

3500-5500
1500-3500
250-1500

<250

>40
30-40
17-29
4-16

4

3

2

1

1 � ȽɉɆ
2 � ȽȻɆ

3 � ȽɋɆ
4 � ȽɆɆ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ʉ 3. Ɉɛɳɢɣ ɜɢɞ ɩɥɚɧɚ

ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



Ʌɟɤ
ɰɢɹ

1 4. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ
ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

Ʉɨɧɫɬɪɭɤɰɢɹ ɝɨɪɤɢ
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ:
� ɜɟɪɲɢɧɨɣ ɝɨɪɤɢ �ȼȽ);
� ɱɢɫɥɨɦ ɩɭɬɟɣ:

� ɧɚɞɜɢɝɚ;
� ɪɨɫɩɭɫɤɚ;
� ɨɛɯɨɞɧɵɯ;
� ɫɨɪɬɢɪɨɜɨɱɧɵɯ;

� ɪɚɫɱɟɬɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ:
� ɞɥɢɧɚ;
� ɜɵɫɨɬɚ;

� ɩɚɪɚɦɟɬɪɚɦɢ
ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ:
� ɬɢɩ;
� ɦɨɳɧɨɫɬɶ;
� ɱɢɫɥɨ;

� ɩɚɪɚɦɟɬɪɚɦɢ
ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɣ.
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� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

ɉɚɪɚɦɟɬɪɵ ɝɨɪɤɢ:
Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ � ɬɨɱɤɚ,  ɨɬɫɱɢɬɵɜɚɟɦɚɹ ɧɚ 50 ɦ ɞɚɥɟɟ ɜ ɫɬɨɪɨɧɭ ɋɉ
ɨɬ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ ɬɪɭɞɧɨɝɨ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɭɬɢ
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɝɨɪɤɢ � ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɲɢɧɵ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ
Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɝɨɪɤɢ � ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɲɢɧɵ ɝɨɪɤɢ ɢ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ



5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɞɜɢɠɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
�ɛɟɡ ɩɪɨɮɢɥɶɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ)Ʌɟɤ
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5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɞɜɢɠɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
�ɫ ɩɪɨɮɢɥɶɧɵɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ)Ʌɟɤ
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Ʉ 6. Ⱦɢɧɚɦɢɤɚ ɩɪɨɰɟɫɫɨɜ,

ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɫɤɚɬɵɜɚɧɢɢ ɨɬɰɟɩɨɜ ɫ ɝɨɪɤɢ

ɊɌ

ȼȽ

W

F
QP

S

Ls L

H
ɝ

h s
h

h 0

Į

F=QsinĮ ˜QtgĮ=Q•i•10-3

i=10      = 0.010

1000

10‰

F - ɞɜɢɠɭɳɢɟ ɫɢɥɵ
W - ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
Ɋ � ɫɢɥɚ ɧɨɪɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ
Q - ɦɚɫɫɚ ɜɚɝɨɧɚ

i � ɤɪɭɬɢɡɧɚ ɭɤɥɨɧɚ

f=F/Q - ɭɞɟɥɶɧɵɟ ɫɢɥɵ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɞɜɢɠɟɧɢɸ ɜɚɝɨɧɚ

H
ɝ

E0=mgHɝ - ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ
ɬɟɥɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɜɵɫɨɬɟ ɇɝ

E1=mgHɝ�ǻȿ

ǻȿ =mV2/2
- ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ
ɞɜɢɠɟɧɢɹ ɬɟɥɚ

mgh=mV2/2 gh=V2/2 h=V2/2g

h

ɋ ɭɱɟɬɨɦ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɜɚɝɨɧɚ
g

1+Ȗ
=g/

0,42n
mȖ =

n ± ɱɢɫɥɨ ɨɫɟɣ ɜ ɜɚɝɨɧɟ,
m ± ɦɚɫɫɚ ɜɚɝɨɧɚ, ɬɫ

[f] ± ɤɝɫ�ɬɫ, 1ɤɝɫ�ɬɫ = 1

,

‰
h=

2g/
V2

V= 2g/ h
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ɊȺɋ
ɑȿɌ

ɊȺɋ
ɑȿɌ

,,

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ ȽɈɊ
ɈɄ

ȽɈɊ
ɈɄ Ʌɟɤɰɢɹ 2

1. Ʉɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɱɧɵɯ ɝɨɪɥɨɜɢɧ
2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɯɨɞɧɵɯ ɩɭɬɟɣ
3. Ɋɚɫɱɟɬ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ
ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɥɚɧɚ ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ
5. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɪɟɥɨɱɧɨɝɨ ɩɟɪɟɜɨɞɚ
ɦɚɪɤɢ 1/6, ɬɢɩ ɪɟɥɶɫɚ Ɋ50, ɩɪɨɟɤɬ 1581.00.00

6. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ ɢ ɡɚɦɟɞɥɢɬɟɥɟɣ
7. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɝɨɪɤɢ

ɉɊɈȿɄɌɂɊɈȼȺɇɂȿɉɊɈȿɄɌɂɊɈȼȺɇɂȿ
ɉɍɌȿȼɈȽɈɉɍɌȿȼɈȽɈ ɊȺɁȼɂɌɂəɊȺɁȼɂɌɂə

ȽɈɊɈɑɇɈɃȽɈɊɈɑɇɈɃ ȽɈɊɅɈȼɂɇɕȽɈɊɅɈȼɂɇɕ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.133-139.
2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ. Ɇɧ.: ȼɵɲɷɣɲɚɹ ɲɤɨɥɚ, 1975. 
� ɋ. 205-208. 

3. ɉɨɫɨɛɢɟ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ.
Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1994. - ɋ. 33-57.

4. Ʉɚɬɚɥɨɝ ɫɬɪɟɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ. Ɇɭɪɨɦ, 2003. - ɋ. 81
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1. Ʉɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɱɧɵɯ ɝɨɪɥɨɜɢɧ
Ʌɟɤ
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Ƚɨɪɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ ɧɚ 38 ɩɭɬɟɣ
(1 ɩɭɬɶ ɧɚɞɜɢɝɚ, 1 ɩɭɬɶ ɪɨɫɩɭɫɤɚ,

2 ɬɨɪɦɨɡɧɵɟ ɩɨɡɢɰɢɢ, 3 ɩɭɱɤɚ, 1 ɨɛɯɨɞɧɨɣ ɩɭɬɶ)

Ƚɨɪɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ ɧɚ 48 ɩɭɬɟɣ
(2 ɩɭɬɢ ɧɚɞɜɢɝɚ, 2 ɩɭɬɢ ɪɨɫɩɭɫɤɚ,

3 ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɢ, 4 ɩɭɱɤɚ, 2 ɨɛɯɨɞɧɵɯ ɩɭɬɢ)
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2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɯɨɞɧɵɯ ɩɭɬɟɣ
Ʌɟɤ

ɰɢɹ
2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿɉɊɈȿɄɌɂɊɈȼȺɇɂȿ
ɉɍɌȿȼɈȽɈɉɍɌȿȼɈȽɈ ɊȺɁȼɂɌɂəɊȺɁȼɂɌɂə

ȽɈɊɈɑɇɈɃȽɈɊɈɑɇɈɃ ȽɈɊɅɈȼɂɇɕȽɈɊɅɈȼɂɇɕ

Ɉɛɯɨɞɧɨɣ ɩɭɬɶ ɫ ɤɪɚɣɧɟɝɨ ɩɭɱɤɚ
ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ

Ɉɛɯɨɞɧɨɣ ɩɭɬɶ ɫ ɤɪɚɣɧɟɝɨ ɩɭɬɢ
ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ
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3. Ɋɚɫɱɟɬ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ
ɧɚ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ

ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵɅɟɤ
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ȕ3

ȕ2

ȕ1

ȕ1 � ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɜ ɩɭɱɤɟ

ȕ2 � ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɨɫɥɟ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɫɬɪɟɥɤɢ
ɞɜɭɯ ɫɦɟɠɧɵɯ ɩɭɱɤɨɜ

ȕ3 � ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɨɫɥɟ ɩɟɪɜɨɣ
ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɫɬɪɟɥɤɢ

ɉɪɢɧɰɢɩ ɪɚɫɱɟɬɚ ȕ1:
1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ
ɩɪɹɦɵɯ ɭɱɚɫɬɤɨɜ ɩɭɬɟɣ
ɢ ɬɚɧɝɟɧɫɨɜ ɤɪɢɜɵɯ ɧɚ ɨɫɶ Ɉɍ

2. ɋɨɫɬɚɜɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɜɢɞɚ
ȈLi=3,5e �ɫɦ. ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ),
ɝɞɟ Li� ɜɟɥɢɱɢɧɵ ɨɬɞɟɥɶɧɵɯ
ɷɥɟɦɟɧɬɨɜ ɞɥɢɧɵ L

3. Ɉɩɪɟɞɟɥɹɟɦ ɢɡ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ
ɡɧɚɱɟɧɢɟ ɭɝɥɚ ȕ1

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɨ ɩɨɞɛɨɪɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɝɥɵ ȕ2 ɢ ȕ3[2] 

ɉɪɢɦɟɱɚɧɢɟ: ɨɩɪɟɞɟɥɹɬɶ ɭɝɥɵ ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɜ ɬɚɤɨɦ ɩɨɪɹɞɤɟ�ȕ1�ȕ2�ȕ3, ɬɚɤ ɤɚɤ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɭɝɥɚ ȕ2 ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɱɟɧɢɟ ȕ1, ɚ ɞɥɹ ȕ3 � ɡɧɚɱɟɧɢɟ ȕ2.
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4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɥɚɧɚ
ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ

1. Ɉɛɟɫɩɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɨɪɤɢ
2. ȼɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɨɫɩɭɫɤɚ ɜɚɝɨɧɨɜ ɫ ɝɨɪɤɢ
3. Ɇɢɧɢɦɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ

ɉɪɨɟɤɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ
1. ɍɤɥɚɞɤɚ ɜ ɫɬɜɨɪɟ ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ ɢ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ
2. Ɇɢɧɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɜ ɤɪɢɜɵɯ ɦɚɪɲɪɭɬɚ ɫɥɟɞɨɜɚɧɢɹ ɨɰɟɩɚ
3. Ɋɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜ ɩɥɚɧɟ ɧɟ ɦɟɧɟɟ 200 ɦ, ɧɚ ɤɪɚɣɧɢɯ ɩɭɬɹɯ ɋɉ ɡɚ ɩɨɫɥɟɞɧɢɦɢ
ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢ ɧɟ ɦɟɧɟɟ 180 ɦ

4. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɲɢɧɵ ɝɨɪɤɢ ɞɨ ɩɟɪɜɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɫɬɪɟɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ
ɪɚɫɱɟɬɨɦ ɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɟɥɢɱɢɧɵ

5. ɉɪɢ ɱɟɬɧɨɦ ɱɢɫɥɟ ɩɭɬɟɣ ɝɨɪɥɨɜɢɧɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ ɞɜɭɯ
ɫɢɦɦɟɬɪɢɱɧɵɯ ɱɚɫɬɟɣ

6. ɑɢɫɥɨ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ ɧɚ ɥɸɛɨɦ ɦɚɪɲɪɭɬɟ ɡɚ ɜɬɨɪɨɣ ɬɨɪɦɨɡɧɨɣ ɩɨɡɢɰɢɟɣ
ɧɟ ɛɨɥɟɟ ɬɪɟɯ

7. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɭɬɟɣ ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ ɜ ɩɭɱɤɢ ɩɨ 6 - 8 ɩɭɬɟɣ ɜ ɤɚɠɞɨɦ
8. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɪɨɬɤɨɣ ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ ɫ ɪɚɜɧɵɦɢ ɞɥɢɧɚɦɢ
ɩɭɬɟɣ ɫɤɚɬɵɜɚɧɢɹ ɨɬɰɟɩɨɜ

9. ɇɚ ȽɉɆ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɩɭɬɟɣ ɧɚɞɜɢɝɚ, ɞɜɭɯ�ɬɪɟɯ
ɩɭɬɟɣ ɪɨɫɩɭɫɤɚ ɢ ɞɜɭɯ ɨɛɯɨɞɧɵɯ ɩɭɬɟɣ

10. ɇɚ ȽȻɆ 2-3 ɩɭɬɢ ɧɚɞɜɢɝɚ, 2 ɪɨɫɩɭɫɤɚ ɢ 2 ɨɛɯɨɞɧɵɯ
11. ɇɚ ȽɋɆ 2+2+2
12. ɇɚ ȽɆɆ 1+1+1(2)
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6. Ɉɫɧɨɜɧɵɟ ɫɯɟɦɵ ɭɤɥɚɞɤɢ
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ ɢ ɡɚɦɟɞɥɢɬɟɥɟɣɅɟɤ
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɦɟɞɥɢɬɟɥɟɣ

ɉɚɪɚɦɟɬɪɵ Ʉɇɉ-5 ȼɁɉȽ-5 ȼɁɉȽ-3 ɊɇɁ-2Ɇ*)

Ⱦɥɢɧɚ
ɩɨ ɛɚɥɤɚɦ, ɦ
Ⱦɨɩɭɫɬɢɦɚɹ
ɫɤɨɪɨɫɬɶ
ɜɯɨɞɚ ɧɚ

ɡɚɦɟɞɥɢɬɟɥɶ,
ɦ�ɫ

Ɋɚɫɱɟɬɧɚɹ
ɩɨɝɚɲɚɟɦɚɹ
ɜɵɫɨɬɚ, ɦ�ɷ�ɜ. 

12,5 12,5 7,9 3,6

7,0 8,0 8,0 6,0

1,2 1,3 1,0 0,45
*) ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɪɬɢɪɨɜɨɱɧɨɦ ɩɚɪɤɟ
ɜ ɤɪɢɜɵɯ ɫ R ɧɟ ɦɟɧɟɟ 180 ɦ

Į=9°27/45//
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7. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ
ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɝɨɪɤɢ
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l1 l2 l3 l4
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ɊȺɋ
ɑȿɌ

ɊȺɋ
ɑȿɌ

,,

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ ȽɈɊ
ɈɄ

ȽɈɊ
ɈɄ Ʌɟɤɰɢɹ 3

1. Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɝɨɪɤɢ
2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɞɟɥɶɧɵɯ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
3. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɨɬɰɟɩɚ
4. Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɨɬɰɟɩɚ
ɨɬ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɢ ɜɟɬɪɚ

5. Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɞɟɥɶɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬ ɩɟɪɟɜɨɞɨɜ, ɤɪɢɜɵɯ, 
ɫɧɟɝɚ ɢ ɢɧɟɹ

6. Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɝɨɪɤɢ
7. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɧɨɝɨ ɢ ɥɟɝɤɨɝɨ ɩɭɬɟɣ
8. ȼɵɛɨɪ ɦɟɫɹɰɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɪɚɫɱɟɬɚ h:ɫɜ ɢ h:ɫɢ
9. ɋɨɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɫɨɬɵ ɝɨɪɤɢ

ɈɉɊȿȾȿɅȿɇɂȿɈɉɊȿȾȿɅȿɇɂȿ ɉȺɊȺɆȿɌɊɈȼɉȺɊȺɆȿɌɊɈȼ
ɋɉɍɋɄɇɈɃɋɉɍɋɄɇɈɃ ɑȺɋɌɂɑȺɋɌɂ ȽɈɊɄɂȽɈɊɄɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.130-132, 135-142 .
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1. Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ
ɩɪɨɞɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɝɨɪɤɢ

iɫɤ1

lɫɤ1

ȼȽ ɍȼȽ

iɫ1
iɫ2

lɫ1lɫ2

iɫɤ2

lɫɤ2

iɬ1

lɬ1

iɩɪ

lɩɪ

iɬ2

lɬ2

iɫɡ

lɫɡ

iɫɩ1

lɫɩ1

iɬ3

lɬ3

iɫɩ2

lɫɩ2

ɊɌ

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɭɤɥɨɧɵ

0,6‰1-1,5‰1-1,5‰1-1,5‰7 ‰

ȼ
Ⱥ

12 ‰

Ɍ

Ɍ=RtgĮɫɤ1/2=
50

1000•2 =6,2 ɦ250

50 ‰

hɫɤ1
hɫɤ

–iɫɤ1 iɫɤ2<=25 ‰

iɫɤ=
Vmax-V0(max)

22

2g/l110-3

iɫɤ

+w0   +ɨɯ
0,56V1nɫɬɪ+0,23V1Įɤɪ

l1

l1

2 2

hɫɤ=
iɫɤl1

103
iFɤ2=

hFɤ–hɫɤ1
lɫɤ210-3

iFɤ1= iFɤ2+25=>=>

ɋɨɟɞɢɧɢɬɶ ɬɨɱɤɢ Ⱥ ɢ ȼ ɢ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɹ
<iɩɪ iɬ1 ɢ <iɬ2 iɩɪ

w0   =0,5ɤɝɫ�ɬɫɨɯg/=f(mɨɯ); mɨɯ=85 ɬ

Ʌɟɤ
ɰɢɹ
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ɂ 2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ
ɭɞɟɥɶɧɵɯ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ

ɍɞɟɥɶɧɵɟ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ:
� ɨɫɧɨɜɧɨɟ w0
� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ:
� ɨɬ ɫɪɟɞɵ ɢ ɜɟɬɪɚ wɫɜ
� ɨɬ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ wɫɬɪ
� ɨɬ ɤɪɢɜɵɯ wɤɪ
� ɨɬ ɫɧɟɝɚ ɢ ɢɧɟɹ wɫɢ

Ɉɫɧɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ � ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɟɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɫɬɪɨɝɢɦɢ
ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɥɟɫɚ ɢ ɪɟɥɶɫɚ

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ � ɩɟɪɟɦɟɧɧɵɟ, ɷɩɢɡɨɞɢɱɟɫɤɢɟ ɫɢɥɵ, ɫɜɹɡɚɧɧɵɟ
ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢ ɫɢɥɨɣ ɜɟɬɪɚ, ɩɪɨɯɨɠɞɟɧɢɟɦ ɤɪɢɜɵɯ,
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɢɥɢɹɦɢ
ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ �ɬɨɪɦɨɡɧɵɟ
ɩɨɡɢɰɢɢ, ɢɧɟɣ)

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɭɸɬ ɞɜɢɠɟɧɢɸ ɨɬɰɟɩɨɜ ɫ ɝɨɪɤɢ.
ɇɚ ɧɢɯ ɪɚɫɯɨɞɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɡɚɩɚɫ ɷɧɟɪɝɢɢ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɛɨɬɚ.
ɉɨɧɹɬɢɟ ɪɚɛɨɬɵ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɩɨɬɟɪɟɣ ɷɧɟɪɝɢɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɍɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɛɨɬɚ
ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɩɪɨɛɟɝɚ ɨɬɰɟɩɚ.

ȼɪɟɦɹ,
ɩɪɨɲɟɞɲɟɟ
ɫ ɧɚɱɚɥɚ
ɪɨɫɩɭɫɤɚ
ɞɚɧɧɨɝɨ
ɫɨɫɬɚɜɚ, ɫ

15 30 45

w0=f(t)

60
wɫɬɪ=f(t)

wɫɜ=f(t) wɤɪ=f(t)

80

ɍɫɥɨɜɧɵɟ ɟɞɢɧɢɰɵ
ɪɚɛɨɬɵ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
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ɂ 3. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɞɜɢɠɟɧɢɸ ɨɬɰɟɩɚ

w0=f(m), ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɦɟɫɬɨ m �ɨɛɨɡɧɚɱɟɧɢɹ ɦɚɫɫɵ ɜɚɝɨɧɚ) ɢɫɩɨɥɶɡɭɟɬɫɹ q

t°=tɫɪ+0,3Ĳ(tmin–tɫɪ) - ɞɥɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ �ɡɢɦɚ)

tɫɪ � ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɡɢɦɧɟɝɨ �ɥɟɬɧɟɝɨ) ɪɚɫɱɟɬɧɨɝɨ ɦɟɫɹɰɚ, ɝɪɚɞ
tmin ,tmax � ɦɢɧɢɦɚɥɶɧɚɹ �ɦɚɤɫɢɦɚɥɶɧɚɹ) ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɫɱɟɬɧɨɝɨ ɦɟɫɹɰɚ, ɝɪɚɞ
Ĳ � ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ �ĲȽɉɆ=3,0; ĲȽȻɆ�ȽɋɆ=2,5; ĲȽɆɆ= 2,0)

Ⱦɢɚɩɚɡɨɧ
ɦɚɫɫɵ ɜɚɝɨɧɨɜ, ɬ

Ʉɚɬɟɝɨɪɢɹ
ɜɚɝɨɧɨɜ

Ʌɟɝɤɚɹ �Ʌ)
Ʌɟɝɤɨ�ɫɪɟɞɧɹɹ �Ʌɋ)

ɋɪɟɞɧɹɹ �ɋ)
ɋɪɟɞɧɟ�ɬɹɠɟɥɚɹ �ɋɌ)

Ⱦɨ 28
28–44
44–60
60–73

Ɍɹɠɟɥɚɹ �Ɍ) ɋɜɵɲɟ 73
w0 ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ

w0 ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ w0, ɤɝɫ�ɬɫ

1,75
1,54

1,25
1,23

1,40

Ⱦɢɚɩɚɡɨɧ
ɦɚɫɫɵ ɜɚɝɨɧɨɜ, ɬ

Ʉɚɬɟɝɨɪɢɹ
ɜɚɝɨɧɨɜ ȼɵɲɟ 0 -5 -15 -25 -35

Ʌ
Ʌɋ
ɋ
ɋɌ

Ⱦɨ 28
28–44
44–60
60–73

Ɍ ɋɜɵɲɟ 73

2,60 3,05 3,40 3,60 3,75
2,20 2,55 2,70 3,05 3,15
1,70 2,10 2,30 2,50 2,60
1,60 1,80 1,90 1,95 2,00
1,55 1,65 1,70 1,75 1,80

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ w0 ɩɪɢ t°, ɤɝɫ�ɬɫ

ɝɞɟ t° � ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɝɪɚɞ. ɋ
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ɂ 4. Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ
ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɨɬɰɟɩɚ

ɨɬ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɢ ɜɟɬɪɚ

wɫɜ=
17,8CxS

(273+t°)q
Vp

2

Cx � ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɞɭɲɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɚɝɨɧɚ

S � ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɚɝɨɧɚ �ɦɢɞɟɥɶ), ɦ2

Vp =V +Vɜ± 2VVɜcosȕ

V - ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɬɰɟɩɚ ɧɚ ɭɱɚɫɬɤɟ
ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ, ɦ�ɫ. Ɋɚɡɥɢɱɚɟɬɫɹ
ɩɨ ɭɱɚɫɬɤɚɦ ɝɨɪɤɢ. ɋɦ ɬɚɛɥɢɰɭ:

Vɜ� ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ�ɫ

22

ȕ � ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɢ ɨɫɶɸ
ɩɭɬɢ, ɩɨ ɤɨɬɨɪɨɦɭ ɞɜɢɠɟɬɫɹ ɨɬɰɟɩ

Į =arcsin
Vɜ sin ȕ

Vp

± :  + ɜɫɬɪɟɱɧɵɣ ɜɟɬɟɪ, – ɩɨɩɭɬɧɵɣ ɜɟɬɟɪ

Ɋɨɞ
ɜɚɝɨɧɨɜ

ɑɢɫɥɨ
ɨɫɟɣ S, ɦ2 ɍɝɨɥ Į ɦɟɠɞɭ ɜɟɤɬɨɪɨɦ ɫɤɨɪɨɫɬɢ ɨɬɰɟɩɚ Vp ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ

0 10 20 30 40 50 60 70 80 90

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɞɭɲɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɚɝɨɧɚ
ɉɨɥɭɜɚɝɨɧ

ɉɨɥɭɜɚɝɨɧ
Ʉɪɵɬɵɣ

4

8
4

8,5

10,7
9,7

1,36

1,56
1,12

1,68

1,95
1,46

1,83

2,09
1,64

1,76

2,03
1,58

1,44

1,09
1,25

1,11

1,15
0,92

1,36

1,56
1,12

0,77

0,92
0,66

0,26

0,28
0,19

0,10

0,15
0,10

ɍɱɚɫɬɤɢ
ɝɨɪɤɢ

Ɉɬ ȼȽ ɞɨ , Ɍɉ

Ɉɬ , Ɍɉ ɞɨ II Ɍɉ

Ɉɬ II Ɍɉ ɞɨ III Ɍɉ

Ɉɬ III Ɍɉ ɞɨ ɊɌ

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɬɰɟɩɚ
ɧɚ ɭɱɚɫɬɤɟ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ,

ɦ�ɫ
ȽɉɆ ȽȻɆ ȽɋɆ ȽɆɆ

4,5 4,2 4,0 3,5

6,0 5,5 5,0 4,0

5,0 5,0 4,0 3,0

2,0 2,0 2,0 1,4

Ɉɱɟɧɶ ɜɚɠɧɚɹ ɬɚɛɥɢɰɚ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɯɨɞɢɬɫɹ
ɱɚɫɬɨ ɨɛɪɚɳɚɬɶɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɣ

Vɜ

VVɜ

Vp

Į
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ɂ 5. Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ
ɭɞɟɥɶɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬ ɩɟɪɟɜɨɞɨɜ,

ɤɪɢɜɵɯ, ɫɧɟɝɚ ɢ ɢɧɟɹ

wɫɬɪ=0,56V 102 -3

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ, wɫɬɪ
�ɭɞɚɪɵ ɤɨɥɟɫɧɵɯ ɩɚɪ ɨɛ ɨɫɬɪɹɤɢ, ɤɪɟɫɬɨɜɢɧɵ ɢ ɤɨɪɬɪɪɟɥɶɫɵ)

V � ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɬɰɟɩɚ ɧɚ ɭɱɚɫɬɤɟ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ, ɦ�ɫ

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬɰɟɩɨɜ ɨɬ ɤɪɢɜɵɯ, wɤɪ
� ɧɚ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ:

wɤɪ=0,23V  Įɤɪ102 -3

Įɤɪ � ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɜ ɤɪɢɜɨɣ ɢ (ɢɥɢ) ɜ ɫɬɪɟɥɨɱɧɨɦ ɩɟɪɟɜɨɞɟ, ɝɪɚɞ.
ȼ ɨɛɳɟɦ ɜɢɞɟ

� ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɫɤɨɥɶɠɟɧɢɹ:
wɤɪ=0,52V Įɤɪ102 -3

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬ ɫɧɟɝɚ ɢ ɢɧɟɹ, wɫɢ
Ⱦɢɚɩɚɡɨɧ

ɦɚɫɫɵ ɜɚɝɨɧɨɜ, ɬ
Ʉɚɬɟɝɨɪɢɹ
ɜɚɝɨɧɨɜ

wɫɢ, ɤɝɫ�ɬɫ
-10 -20 -30 -40 -50 -60

Ʌɟɝɤɚɹ �Ʌ)
Ʌɟɝɤɨ�ɫɪɟɞɧɹɹ �Ʌɋ)

ɋɪɟɞɧɹɹ �ɋ)
ɋɪɟɞɧɟ�ɬɹɠɟɥɚɹ �ɋɌ)

Ⱦɨ 28
28–44
44–60
60–73

Ɍɹɠɟɥɚɹ �Ɍ) ɋɜɵɲɟ 73

0,2 0,3 0,5 0,9 1,7 3,3
0,1 0,2 0,4 0,7 1,3 2,4
0,1 0,2 0,3 0,5 1,0 2,0
– 0,1 0,2 0,4 0,8 1,6
– 0,1 0,2 0,3 0,7 1,5

ɉɨ ɞɚɧɧɨɣ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɬɟɪɢ wɫɬɪ,
ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ ɨɞɢɧ ɫɬɪɟɥɨɱɧɵɣ ɩɟɪɟɜɨɞ.
ȿɫɥɢ ɧɚ ɭɱɚɫɬɤɟ ɧɟɫɤɨɥɶɤɨ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ (nɫɬɪ), ɬɨ

wɫɬɪ=0,56V2nɫɬɪ10-3

wɤɪ=(0,23..0,52)V2ȈĮɤɪi10-3

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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ɂ 6. Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɝɨɪɤɢ

ɇɝ=nȕ[Lpw0+Ȉ(liwɫɜi+ wɫɬɪ nɫɬɪi+ wɤɪĮɤɪi)]10 +Lɪwɫɢ10 –
V0

2g/

-3
2

i=1

k

nȕ � ɦɟɪɚ ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɭɦɦɚɪɧɨɣ ɩɨɬɟɪɢ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ
ɨɬ ɟɟ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ, nȕ=1,75 (ɞɥɹ ȽɉɆ, ȽȻɆ, ȽɋɆ), nȕ=1,5 (ɞɥɹ ȽɆɆ)

Lp � ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɝɨɪɤɢ ɩɨ ɬɪɭɞɧɨɦɭ ɩɭɬɢ, ɦ
k - ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ, k=4 
li � ɞɥɢɧɚ i�ɝɨ ɪɚɫɱɟɬɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ (l1+l2+l3+l4=Lp)

nɫɬɪi � ɱɢɫɥɨ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ ɧɚ i�ɦ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ
Įɤɪi � ɫɭɦɦɚ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɜ ɤɪɢɜɵɯ, ɜɤɥɸɱɚɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɜɨɞɧɵɯ ɤɪɢɜɵɯ

ɜ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɚɯ ɧɚ i�ɦ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ, ɝɪɚɞ
Vi� ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɚɝɨɧɚ ɧɚ i�ɦ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ, ɦ�ɫ

V0 � ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɩɭɫɤɚ ɫɨɫɬɚɜɨɜ, ɦ�ɫ
�ɞɥɹ ȽɆɆ V0=1,2 ɦ�ɫ, ȽɋɆ V0=1,4 ɦ�ɫ, ȽȻɆ, ȽɉɆ V0=1,7 ɦ�ɫ)

-3
E=

m
gh

E=
m

gh
+

E(
V 0

) w0+wɫɜ=f(L,m)wɫɬɪ=f(nɫɬɪ) wɤɪ=f(Įɤɪ)

V0

2g/

2

ɇɝ

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɬɟɪɢ
ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɫɢɥ

ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɈɉȻ Ɉɫɬɚɬɨɱɧɚɹ

ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ
ɜɵɫɨɬɚ

Ʉɪɢɜɚɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɩɚɫɚ ɷɧɟɪɝɢɢ ɨɬɰɟɩɚ

ȼȽ

ɊɌ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



7. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɧɨɝɨ ɢ ɥɟɝɤɨɝɨ ɩɭɬɟɣ
Ʌɟɤ

ɰɢɹ
3
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Ɉɉ
ɊȿȾ

ȿɅ
ȿɇ

ɂȿ

ɉȺ
ɊȺ

Ɇȿ
ɌɊɈ

ȼ

ɉȺ
ɊȺ

Ɇȿ
ɌɊɈ

ȼ

ɋɉ
ɍɋ

Ʉɇ
ɈɃ

ɋɉ
ɍɋ

Ʉɇ
ɈɃ

ɑȺ
ɋɌ

ɂ
ɑȺ

ɋɌ
ɂ ȽɈ

ɊɄ
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ɂ
ɇ
ɨɦ

ɟɪ
ɩɭ
ɬɢ

Ɋɚ
ɡɜ
ɟɪ
ɧɭ
ɬɚ
ɹ

ɞɥ
ɢɧ
ɚ
ɩɭ
ɬɢ

, ɦ
ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɪɚɛɨɬɚ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɞɜɢɠɟɧɢɸ ɜɚɝɨɧɨɜ ɩɨ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɝɨɪɤɢ
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɭɬɹɦ ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ ɩɚɪɤɚ. 

Ɂɧɚɱɟɧɢɹ ɭɞɟɥɶɧɵɯ
ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɤɝɫ�ɬɫ

w0 wɫɜ wɫɬɪ wɤɪ wɢ

Ɂɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ ɪɚɛɨɬɵ
ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ�ɷ�ɜ.

hw0
hwɫɜ

hwɫɬɪ
hwɤɪ hwɢ

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ :

hw  =Lpw010-3
0

hɫɜ =Ȉliwɫɜi10-3

i=1

4 hw  =0,56V2nɫɬɪ10-3
ɫɬɪ

hw  =0,23V2Įɤɪ10-3
ɤɪ

hw  = Lpwɫɢ10-3
ɫɢ

ɋɭɦɦɚɪɧɨɟ
ɡɧɚɱɟɧɢɟ
ɭɞɟɥɶɧɨɣ
ɪɚɛɨɬɵ
ɜɫɟɯ ɫɢɥ

ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɯ ɯ ɯ ɯ ɯ ɯ

1
2
3
4
5
6
7
...

2768,05
2684,12
2418,47
2948,71
3055,87
3497,12
3942,18
……….

minȈhw Ʌɟɝɤɢɣ ɩɭɬɶ �Ʌɉ)

PɚɯȈhw Ɍɪɭɞɧɵɣ ɩɭɬɶ �Ɍɉ)

(mɚɯ-1)Ȉhw ɋɨɫɟɞɧɢɣ ɫ ɬɪɭɞɧɵɦ ɩɭɬɟɦ �ɋɌɉ)

Ɍɨɱɧɨɫɬɶ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ
w0
li
Vi

g
/

ti
Ȗ
hi
Hɝ

ɤɝɫ�ɬɫ
ɦ
ɦ�ɫ
ɦ�ɫ2

0,01
0,01
0,01
0,01

�ɋ
–

ɦ�ɷ�ɜ.
ɦ

0,1
0,001
0,01
0,1

�ɫɨɫɟɞɧɢɣ ɧɟ ɜ ɫɦɵɫɥɟ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ Ɍɉ,
ɚ ɩɨ ɡɧɚɱɟɧɢɸ ɭɞɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ) � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



8. ȼɵɛɨɪ ɦɟɫɹɰɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ
ɞɥɹ ɪɚɫɱɟɬɚ h:ɫɜ ɢ h:ɫɢɅɟɤ

ɰɢɹ
3

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

Ɇɟɫɹɰ

əɧɜɚɪɶ
Ɏɟɜɪɚɥɶ
Ɇɚɪɬ
Ⱥɩɪɟɥɶ
Ɇɚɣ
ɂɸɧɶ
ɂɸɥɶ
Ⱥɜɝɭɫɬ
ɋɟɧɬɹɛɪɶ
Ɉɤɬɹɛɪɶ
ɇɨɹɛɪɶ
Ⱦɟɤɚɛɪɶ

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɛɥɚɝɨɩɪɢɹɬɧɵɯ

t,°C tmin,
°C tɧ,°C h:ɫɜ,

ɬɫÂɦ�ɬɫ
h:ɫɢ,
ɬɫÂɦ�ɬɫ

hW,
ɬɫÂɦ�ɬɫ

tmin,
°C tɧ,°C h:ɫɜ,

ɬɫÂɦ�ɬɫ
h:ɫɢ,
ɬɫÂɦ�ɬɫ

hW,
ɬɫÂɦ�ɬɫ

–19
– 17
– 10
+1
+10
+17
+19
+16
+10
+2

– 10
– 12

–45
– 45
– 35
– 20
– 10

0
+10
+5
– 5
– 20
– 45
– 50

–39
– 38
– 29
– 15
– 5
+4
+12
+8
–1

– 14
– 36
–42

0,881
0,819
0,860
0,817
0,804
0,644
0,523
0,550
0,639
0,811
0,924
0,926

0,162
0,154
0,090
0,047
0,019

0
0
0
0

0,045
0,139
0,199

1,043
0,973
0,950
0,864
0,823
0,644
0,523
0,550
0,639
0,856
1,063
1,125

+5
+5
+5
+20
+25
+35
+30
+30
+25
+20
+10
+5

–1
– 1
+1
+15
+21
+31
+27
+27
+21
+16
+5
0

0,151
0,159
0,151
0,151
0,146
0,153
0,162
0,159
0,156
0,155
0,150
0,155

0
0
0
0
0
0
0
0
0
0
0
0
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0,159
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0,146
0,153
0,162
0,159
0,156
0,155
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0,155
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ȼ
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ɈɃ

ɋɉ
ɍɋ

Ʉɇ
ɈɃ

ɑȺ
ɋɌ

ɂ
ɑȺ

ɋɌ
ɂ ȽɈ

ɊɄ
ɂ

ȽɈ
ɊɄ

ɂ

Ɇɟɫɹɰɵ

hW

əɧɜɚɪɶ

ɂɸɥɶ



Ʌɟɤ
ɰɢɹ

3

Ɉɉ
ɊȿȾ

ȿɅ
ȿɇ

ɂȿ

Ɉɉ
ɊȿȾ

ȿɅ
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ɂȿ

ɉȺ
ɊȺ
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ȼ

ɉȺ
ɊȺ

Ɇȿ
ɌɊɈ
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Ʉɇ
ɈɃ
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Ʉɇ
ɈɃ

ɑȺ
ɋɌ

ɂ
ɑȺ

ɋɌ
ɂ ȽɈ

ɊɄ
ɂ

ȽɈ
ɊɄ

ɂ 9. ɋɨɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ
ɜɵɫɨɬɵ ɝɨɪɤɢ

�ɧɚ ɩɪɢɦɟɪɚɯ ɪɟɚɥɶɧɵɯ ɩɪɨɟɤɬɨɜ)

ɇɝ, ɦ

2

3

4
5

6

1

400350 450 500 Lɬɩ , ɦ

Lɬɩ=390…460 ɦ

ɇ
ɝ=

2,
6…

6,
0 
ɦ

ɇɝ, ɦ

2

3

4
5

6

1

54 6 7 Vɜɫɬɪ, ɦ�ɫ

Vɜɫɬɪ=4,3…8,0 ɦ

ɇ
ɝ=

2,
6…

6,
0 
ɦ

8

ɇɝ, ɦ

2

3

4
5

6

1

2824 32 36 Nɫɨɪɬ403026 34 38

N
ɫɨɪɬ =2426

2830
32

34
36

q Ɉɉ
Ȼ
=22 ɬ

25
3035

L Ɍ
ɉ
=4

00
 ɦ

41
0

42
0

43
0

44
0

45
0

Vɜɫɬɪ, ɦ�ɫ42 86 1210

ɇɝ, ɦ

2

3

4

5

ɇɝ=f(Vɜɫɬɪ, qɈɉȻ,Nɫɨɪɬ,LɌɉ)

ȼɢɞ ɜɨɡɦɨɠɧɨɣ ɧɨɦɨɝɪɚɦɦɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɭɱɟɬɚ
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɝɪɚɮɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɜɵɫɨɬɵ ɝɨɪɤɢ
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ɊȺɋ
ɑȿɌ

ɊȺɋ
ɑȿɌ

,,

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɉɊɈ
ȿɄɌ

ɂɊɈ
ȼȺɇ

ɂȿ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ

ɋɈɊ
ɌɂɊ

ɈȼɈ
ɑɇɕ

ɏ ȽɈɊ
ɈɄ

ȽɈɊ
ɈɄ Ʌɟɤɰɢɹ 4

1. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɫɬɪɨɟɧɢɣ ɧɚ ɱɟɪɬɟɠɟ
2. ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɩɪɨɮɢɥɹ ɝɨɪɤɢ
3. ɍɫɥɨɜɢɹ ɫɤɚɬɵɜɚɧɢɹ ɨɬɰɟɩɨɜ ɫ ɝɨɪɤɢ
4. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɵɫɨɬ
5. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɬɨɪɦɨɠɟɧɢɹ �ɨɛɳɚɹ ɫɯɟɦɚ)
6. Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ
7. ɉɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɤɨɪɨɫɬɟɣ
8. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɜɪɟɦɟɧɢ
9. Ⱥɧɚɥɢɡ ɩɪɨɮɢɥɹ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ
10. Ɉɰɟɧɤɚ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ

ɩɪɨɮɢɥɹ ɝɨɪɤɢ
11. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɤɢ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ

ɉɈɋɌɊɈȿɇɂȿɉɈɋɌɊɈȿɇɂȿ
ɏȺɊȺɄɌȿɊɂɋɌɂɑȿɋɄɂɏɏȺɊȺɄɌȿɊɂɋɌɂɑȿɋɄɂɏ ɄɊɂȼɕɏɄɊɂȼɕɏ

ɉɊɈȾɈɅɖɇɈȽɈɉɊɈȾɈɅɖɇɈȽɈ ɉɊɈɎɂɅəɉɊɈɎɂɅə
ɋɈɊɌɂɊɈȼɈɑɇɈɃɋɈɊɌɂɊɈȼɈɑɇɈɃ ȽɈɊɄɂȽɈɊɄɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.125-132.
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1. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ
ɩɨɫɬɪɨɟɧɢɣ ɧɚ ɱɟɪɬɟɠɟ

Ʌɉ

Ɍɉ

ɋɌɉ

ɊɌȼȽ

ɊɌ

ɊɌ

Ɋɚɡɜɟɪɧɭɬɵɟ ɞɥɢɧɵ ɩɭɬɟɣ

Ɇ 1:1000

Ʌɢɧɢɢ ɫɟɬɤɢ

Ɂɧɚɱɟɧɢɹ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɨɬ ɤɪɢɜɵɯ ɢ ɫɬɪɟɥɨɤ (wɫɬɪ+wɤɪ) wwɫɬɪɫɬɪ++ɤɪɤɪ

ɈɉȻɈɉȻ

wɫɬɪ�ɤɪ
ɈɏȻ

wɫɬɪ�ɤɪ
ɏȻ

qɈɏȻ=100 ɬ
qɏȻ=70 ɬ

qɈɉȻ=22 ɬ*)

*) ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɛɟɝɭɧɚ.
ȼ ɤɨɧɤɪɟɬɧɵɯ ɩɪɨɟɤɬɚɯ ɦɨɠɟɬ ɛɵɬɶ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ qɈɉȻ.
ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɱɟɬɧɵɣ ɛɟɝɭɧ � ɱɟɬɵɪɟɯɨɫɧɵɣ ɤɪɵɬɵɣ ɜɚɝɨɧ
ɫ ɦɚɫɫɨɣ ɢɡ ɤɚɬɟɝɨɪɢɢ ɥɟɝɤɨɜɟɫɧɨɣ ɝɪɭɩɩɵ �ɞɨ 45 - 50 ɬ) 

Ʌɟɤ
ɰɢɹ
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2. ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ
ɢ ɩɪɨɜɟɪɤɢ ɩɪɨɮɢɥɹ ɝɨɪɤɢ
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h,
ɦ�ɷ�ɜ

0,2

0,4

0,6

1,2

1,0
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1,4

1,6

1,8

V,
ɦ/c

1

2

3

4

5

6

7

8

t,c

10

20

30

40

50

60

70

80

90

Hɝ

h0(max)(V0(max)=2,5 ɦ�ɫ)=0,33 ɦ�ɷ�ɜ.ɈɏȻ

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 7

Ɉɛɥɚɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɵɫɨɬ,

ɬɨɪɦɨɠɟɧɢɹ, ɫɤɨɪɨɫɬɢ ɢ ɜɪɟɦɟɧɢ
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ɊɌɂ
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ɈɃ
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ɂ
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ɊɄ
ɂ 3. ɍɫɥɨɜɢɹ ɫɤɚɬɵɜɚɧɢɹ ɨɬɰɟɩɨɜ ɫ ɝɨɪɤɢ

Ɍɢɩ
ɛɟɝɭɧɚ q, ɬ w0, 

ɤɝɫ�ɬɫ
wɫɜ, 
ɤɝɫ�ɬɫ

ɉɭɬɶ
ɫɤɚɬɵɜɚɧɢɹ

ɋɤɨɪɨɫɬɶ
ɧɚɞɜɢɝɚ, ɦ�ɫ

ɉɨɪɚ
ɝɨɞɚ

ɈɏȻ 100 –wɫɜ Ʌɉ0,5 Vɧ(max)=2,5 Ʌɟɬɨ

ɏȻ 70 +wɫɜ ɋɌɉ0,8 Vɧ(min)=1,7 Ɂɢɦɚ

ɈɉȻ 22 +wɫɜ Ɍɉ4,5 Vɧ(min)=1,7 Ɂɢɦɚ

V ɧ

–wɫɜ

+wɫɜ

V
ɪ

ɉɪɨɜɟɪɤɚ
ɦɨɳɧɨɫɬɢ Ɍɉ

Ɋɚɫɱɟɬ
ɜɵɫɨɬɵ ɝɨɪɤɢ

ɉɪɨɜɟɪɤɚ
ɢɧɬɟɪɜɚɥɨɜ

ɦɟɠɞɭ ɨɬɰɟɩɚɦɢ

Ʌɉ
ɋɌɉ

Ɍɉ

Vɧ= Vɪ

Hɝ

ȿɫɥɢ Hɝ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ
ɢɡ ɭɫɥɨɜɢɹ ɫɤɚɬɵɜɚɧɢɹ ɈɉȻ
ɨɬ ȼȽ ɞɨ ɊɌ, ɬɨ ɚɧɚɥɨɝɢɱɧɵɣ
ɪɚɫɱɟɬ ɞɥɹ ɈɏȻ ɩɪɢɜɨɞɢɬ
ɤ ɛɨɥɟɟ ɧɢɡɤɨɦɭ ɡɧɚɱɟɧɢɸ
ɜɵɫɨɬɵ ɝɨɪɤɢ?
ɂ ɟɫɥɢ ɛɵ ɭɞɚɥɨɫɶ ɪɚɫɩɭɫɤɚɬɶ
ɈɏȻ ɫ ɛɨɥɟɟ ɧɢɡɤɨɣ ɜɵɫɨɬɵ
ɝɨɪɤɢ, ɬɨ ɦɨɠɧɨ ɛɵɥɨ ɛɵ
ɭɦɟɧɶɲɢɬɶ ɦɨɳɧɨɫɬɶ
ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ?

NB
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4. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɵɫɨɬ
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wwɫɬɪɫɬɪ++ɤɪɤɪ
ɈɉȻɈɉȻ

wɫɬɪ�ɤɪ
ɈɏȻ

wɫɬɪ�ɤɪ
ɏȻ

h,
ɦ�ɷ�ɜ

0,2

0,4

0,6

1,2

1,0

0,8

1,4

1,6

1,8

l1 l2 l3
l4

w0+ɫɜ
ɈɏȻ

wɈɏȻ

ɈɉȻw0+ɫɜ

w0+ɫɜ
ɏȻ

wɈɉȻ

wɏȻ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



Ʌɉ

Ɍɉ
ɋɌɉ

wɫɬɪ�ɤɪ
ɈɏȻ

wɫɬɪ�ɤɪ
ɏȻ

h,
ɦ�ɷ�ɜ

0,2

0,4

0,6

1,2

1,0

0,8

1,4

1,6

1,8

wɈɏȻ

wɈɉȻ

wɏȻ

Ʌɟɤ
ɰɢɹ

4

ɉɈ
ɋɌ

ɊɈ
ȿɇ

ɂȿ

ɉɈ
ɋɌ

ɊɈ
ȿɇ

ɂȿ

ɏȺ
ɊȺ

ɄɌ
ȿɊɂ

ɋɌ
ɂɑ

ȿɋ
Ʉɂ

ɏ

ɏȺ
ɊȺ

ɄɌ
ȿɊɂ

ɋɌ
ɂɑ

ȿɋ
Ʉɂ

ɏ

ɄɊ
ɂȼ

ɕɏ

ɄɊ
ɂȼ

ɕɏ ɉɊ
ɈȾ

ɈɅ
ɖɇ

ɈȽ
Ɉ

ɉɊ
ɈȾ

ɈɅ
ɖɇ

ɈȽ
Ɉ

ɉɊ
ɈɎ

ɂɅ
ə

ɉɊ
ɈɎ

ɂɅ
ə ɋɈ

ɊɌɂ
ɊɈ

ȼɈ
ɑɇ

ɈɃ

ɋɈ
ɊɌɂ

ɊɈ
ȼɈ

ɑɇ
ɈɃ

ȽɈ
ɊɄ

ɂ
ȽɈ

ɊɄ
ɂ

wwɫɬɪɫɬɪ++ɤɪɤɪ
ɈɉȻɈɉȻ

wɈɏȻɬɨɪɦ
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ɂ 6. Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ

hɬɩ=Į(ɇɝ+h0(max)–hɫɡ�ɪɬ–hw(ɜɝ�ɬ2))
Ɉɏ

hɬɩ= h�ɬɨɪɦ+h�ɬɨɪɦ

Į � ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, Į=1,2-1,25

hɫɡ�ɪɬ � ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɧɢɡɚ 2-ɣ Ɍɉ ɢ ɊɌ, ɦ�ɷ�ɜ
hw(ɜɝ�ɬ2) � ɪɚɛɨɬɚ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ

ɈɏȻ (q=100 ɬ) ɨɬ ȼȽ ɞɨ 2-ɣ Ɍɉ, ɦ�ɷ�ɜ.
Ɉɏ

hw(ɜɝ�ɟ2) =[w0lɜɝ�ɬ2+Ȉ(0,5Vi nɫɬɪ+0,23Vi Įɤɪi)]10-3Ɉɏ 2 2
i=1

2

h�ɬɨɪɦ(min) =2(ɇɝ+h0(max)–hw(ɜɝ�ɩɪ)–hmax–hɬ2-ɪɬ)
Ɉɏ ɜɯ

h�ɬɨɪɦ(min)=
ɈɏVmax

2

2g/
+lɬ2(iɬ2–w0   )10-3

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɬɢɩɨɜ ɡɚɦɟɞɥɢɬɟɥɟɣ

h�ɬɨɪɦ>=h�ɬɨɪɦ(min) h�ɬɨɪɦ>=h�ɬɨɪɦ(min)
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ɦ�ɷ�ɜ
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hw(ɜɝ�ɬ2)
Ɉɏ

Vmax

hɫɡ�ɪɬhɬ2-ɪɬ

6.1. ɞɥɹ ȽɉɆ ɢ ȽȻɆ

wɈɏȻ (q=100�ɬ, Ʌɉ, ɛɥɚɝ.)ɬɨɪɦ

wɈɏȻ
ɬɨɪɦ�ɱɚɫɬ)

(q=85 ɬ, ɋɌɉ, ɧɟɛɥ.)
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ɂ 6. Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɩɨɡɢɰɢɣ

hɬɩ=Į(ɇɝ+h0(max)–hɫɡ�ɪɬ–hw(ɜɝ�ɬ2))
Ɉɏ

hɬɩ= h�ɬɨɪɦ+h�ɬɨɪɦ

Į � ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, Į=1,2-1,25

hɫɡ�ɪɬ � ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɧɢɡɚ 2-ɣ Ɍɉ ɢ ɊɌ, ɦ�ɷ�ɜ
hw(ɜɝ�ɬ2) � ɪɚɛɨɬɚ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ

ɈɏȻ (q=100 ɬ) ɨɬ ȼȽ ɞɨ 2-ɣ Ɍɉ, ɦ�ɷ�ɜ.
Ɉɏ

hw(ɜɝ�ɟ2) =[w0lɜɝ�ɬ2+Ȉ(0,5Vi nɫɬɪ+0,23Vi Įɤɪi)]10-3Ɉɏ 2 2
i=1

2

h�ɬɨɪɦ(min) =2(ɇɝ+h0(max)–hw(ɜɝ�ɩɪ)–hmax–hɬ2-ɪɬ)
Ɉɏ ɜɯ

h�ɬɨɪɦ(min)=
ɈɏVmax

2

2g/
+lɬ2(iɬ2–w0   )10-3

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɬɢɩɨɜ ɡɚɦɟɞɥɢɬɟɥɟɣ

h�ɬɨɪɦ>=h�ɬɨɪɦ(min) h�ɬɨɪɦ>=h�ɬɨɪɦ(min)
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hw(ɜɝ�ɬ2)
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hɫɡ�ɪɬhɬ2-ɪɬ

6.2. ɞɥɹ ȽɋɆ ɢ ȽɆɆ

wɈɏȻ (q=100�ɬ, Ʌɉ, ɛɥɚɝ.)ɬɨɪɦ

ɬɨɪɦ(q=70 ɬ, ɋɌɉ, ɧɟɛɥ.)wɏȻ
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ɂ 7. ɉɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɤɨɪɨɫɬɟɣ

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ V=f(h,q)

0,2 0.6 1.0 1.4 1.8

1
2
3
4
5
6
7
8

0

V= 2g/ h qɈɏȻ=100 ɬ

qɏȻ=70 ɬ

1+
g/ = 0,42n

q

g

7.1. ɞɥɹ ȽɉɆ ɢ ȽȻɆ

h,
ɦ�ɷ�ɜ
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0,6
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1,0

0,8

1,4

1,6

1,8

wɈɉȻ

wɈɏȻɬɨɪɦ(ɱɚɫɬ)

qɈɉȻ=22 ɬ

V, ɦ�ɫ

h, ɦV,
ɦ/c
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8

00

VɈɉȻ

VɈɏȻ

VɈɏȻɧɚ ɩɟɪɜɨɣ Ɍɉ �ɩɪɢ ɜɯɨɞɟ)

ɉɪɨɜɟɪɢɬɶ

VɈɏȻɧɚ ɜɬɨɪɨɣ Ɍɉ �ɩɪɢ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ)
VɈɏȻ ɜ ɊɌ

VɈɏȻ<1.4 ɦ�ɫɊɌ
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ɂ 7. ɉɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɤɨɪɨɫɬɟɣ
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7.2. ɞɥɹ ȽɋɆ ɢ ȽɆɆ
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ V=f(h,q)

0,2 0.6 1.0 1.4 1.8

1
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8

0

V= 2g/ h

V, ɦ�ɫ

h, ɦ

qɈɏȻ=100 ɬ

qɏȻ=70 ɬ

1+ 0,42n
q

g qɈɉȻ=22 ɬ

VɈɉȻ

VɏȻ

VɏȻ ɧɚ ɩɟɪɜɨɣ Ɍɉ

ɉɪɨɜɟɪɢɬɶ

VɏȻ ɧɚ ɜɬɨɪɨɣ Ɍɉ

VɏȻ ɜ ɊɌ

g/ =
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ɂ 8. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɜɪɟɦɟɧɢ

8.1. �ɞɥɹ ȽɉɆ ɢ ȽȻɆ)
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ t=f(V)

1 2 3 4 5 6 7 8
0

t =
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ɈɉȻ

ɈɏȻ 1

2
3

ɇɚɱɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ
ɦɟɠɞɭ ɨɬɰɟɩɚɦɢ
ɩɪɢ ɪɨɫɩɭɫɤɟ ɫ ɝɨɪɤɢ
ɫɨɫɬɚɜɥɹɟɬ t0=10,3 ɫ

tɈɉȻ

tɈɏȻ

1
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2
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ɂ 8. ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɜɪɟɦɟɧɢ

8.2. �ɞɥɹ ȽɋɆ ɢ ȽɆɆ)
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ t=f(V)
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h,
ɦ�ɷ�ɜ

0,2

0,4

0,6

1,2

1,0

0,8

1,4

1,6

1,8

V,
ɦ/c

1

2

3

4

5

6

7

8

VɈɉȻ

VɏȻ

t,c

10

20

30

40

50

60

70

80

90

tɈɉȻ

tɈɉȻ

tɏȻ

1

3

2

ɡɚ ɩɨɫɥɟɞɧɸɸ
ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ
ɫɬɪɟɥɤɭ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



Ʌɟɤ
ɰɢɹ

4

ɉɈ
ɋɌ

ɊɈ
ȿɇ

ɂȿ

ɉɈ
ɋɌ

ɊɈ
ȿɇ

ɂȿ

ɏȺ
ɊȺ

ɄɌ
ȿɊɂ

ɋɌ
ɂɑ

ȿɋ
Ʉɂ

ɏ

ɏȺ
ɊȺ

ɄɌ
ȿɊɂ

ɋɌ
ɂɑ

ȿɋ
Ʉɂ

ɏ

ɄɊ
ɂȼ

ɕɏ

ɄɊ
ɂȼ

ɕɏ ɉɊ
ɈȾ

ɈɅ
ɖɇ

ɈȽ
Ɉ

ɉɊ
ɈȾ

ɈɅ
ɖɇ

ɈȽ
Ɉ

ɉɊ
ɈɎ

ɂɅ
ə

ɉɊ
ɈɎ

ɂɅ
ə ɋɈ

ɊɌɂ
ɊɈ

ȼɈ
ɑɇ

ɈɃ

ɋɈ
ɊɌɂ

ɊɈ
ȼɈ

ɑɇ
ɈɃ

ȽɈ
ɊɄ

ɂ
ȽɈ

ɊɄ
ɂ 9. Ⱥɧɚɥɢɡ ɩɪɨɮɢɥɹ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ

ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɤɪɢɜɵɦ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɬɟɪɜɚɥɵ
ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ ɛɟɝɭɧɚɦɢ ɩɪɢ ɩɪɨɯɨɞɟ

� ɜɚɝɨɧɧɨɝɨ ɡɚɦɟɞɥɢɬɟɥɹ

tɈɉȻ

tɈɏȻ
tɏȻ

ɈɏȻ ɈɉȻɏȻ

bɈɏȻ�ɏȻ)

2

Lɡɚɦ�ɪɚɫɱ)

Lɡɚɦ�ɪɚɫɱ)= +Vɡɚɦtɩɡ

1 2 3 4 5 6

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ
ɈɏȻ �ɞɥɹ ȽɉɆ ɢ ȽȻɆ) ɢɥɢ ɏȻ �ɞɥɹ ȽɋɆ ɢ ȽɆɆ)
ɢ ɈɉȻ ɩɪɢ ɩɪɨɯɨɞɟ ɡɚɦɟɞɥɢɬɟɥɹ Lɡɚɦ�ɪɚɫɱ)
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ:
1 � ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɏȻ �ɏȻ),
2 � ɞɥɢɧɵ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɟɪɟɜɨɞɚ ɡɚɦɟɞɥɢɬɟɥɹ

ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ,
3,5 � ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɤɨɧɰɚ ɛɚɥɤɢ ɞɨ ɢɡɨɥɢɪɭɸɳɟɝɨ ɫɬɵɤɚ,
4 � ɞɥɢɧɵ ɨɞɧɨɝɨ ɡɚɦɟɞɥɢɬɟɥɹ ɩɨ ɛɚɥɤɚɦ,
6 � ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɉȻ

+2Lɢɡ+Lɡɚɦ+
bɈɉȻ

2

Ⱦɥɢɧɭ ɛɚɡ ɛɟɝɭɧɨɜ bɈɏȻ, bɏȻ, bɈɉȻ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ
ɨɰɟɧɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɝɨɪɤɢ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦɢ 15 ɦ
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɚ ɈɏȻ �ɏȻ) ɧɚ ɡɚɦɟɞɥɢɬɟɥɶ Vɡɚɦ,
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2/3 ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɯɨɞɚ
ɧɚ ɡɚɦɟɞɥɢɬɟɥɶ

ȼɪɟɦɹ ɧɚ ɩɟɪɟɜɨɞ ɡɚɦɟɞɥɢɬɟɥɹ ɜ ɬɨɪɦɨɡɧɨɟ ɩɨɥɨɠɟɧɢɟ tɩɡ ɪɚɜɧɨ:
� ɞɥɹ Ʉɇɉ-5 2,2 ɫ,
� ɞɥɹ ȼɁɉȽ-5 ɢ ȼɁɉȽ-3, ɊɇɁ-2Ɇ 1,6 ɫ

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɧɰɚ ɛɚɥɤɢ ɡɚɦɟɞɥɢɬɟɥɹ
ɞɨ ɢɡɨɥɢɪɭɸɳɟɝɨ ɫɬɵɤɚ Lɢɡ ɪɚɜɧɨ 0,5 ɦ

Ⱦɥɢɧɚ ɡɚɦɟɞɥɢɬɟɥɹ ɩɨ ɛɚɥɤɚɦ Lɡɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɦɟɞɥɢɬɟɥɟɣ �ɫɦ. ɥɟɤɰɢɸ 2 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɝɨɪɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ)

tɡɚɦ

Ⱥ

Ɇɢɧɢɦɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ
ɩɪɢ ɩɪɨɯɨɞɟ ɡɚɦɟɞɥɢɬɟɥɹ ɪɚɜɟɧ

tɡɚɦ(min)=
Lɡɚɦ�ɪɚɫɱ)
VɈɏȻ�ɏȻ)

ɝɞɟ VɈɏȻ�ɏȻ) � ɫɤɨɪɨɫɬɶ ɈɏȻ�ɏȻ) ɩɨ ɤɪɢɜɨɣ ɫɤɨɪɨɫɬɢ
ɜ ɫɟɱɟɧɢɢ Ⱥ �ɫɦ. ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ)

ȿɫɥɢ tɡɚɦ>=tɡɚɦ(min), ɬɨ ɬɪɟɛɭɟɦɵɣ ɢɧɬɟɪɜɚɥ ɞɨɫɬɚɬɨɱɟɧ

ɋɪɚɜɧɢɜɚɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ
tɡɚɦ(min) ɫ tɡɚɦ �ɫɦ. ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ)
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ɂ 9. Ⱥɧɚɥɢɡ ɩɪɨɮɢɥɹ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ

ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

� ɫɬɪɟɥɨɱɧɨɝɨ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ

ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɤɪɢɜɵɦ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɬɟɪɜɚɥɵ
ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ ɛɟɝɭɧɚɦɢ ɩɪɢ ɩɪɨɯɨɞɟ

tɈɉȻ

tɈɏȻ tɏȻ

ɈɏȻ ɈɉȻɏȻ

Lɫɬɪ

tɫɬɪ

Ⱥ

1 2 3 4 5

bɈɏȻ�ɏȻ)

2
Lɫɬɪ= +Vɫɬɪtɪɟɡ

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ
ɈɏȻ �ɢɥɢ ɏȻ) ɢ ɈɉȻ ɩɪɢ ɩɪɨɯɨɞɟ ɫɬɪɟɥɨɱɧɨɝɨ
ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ Lɫɬɪ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ:
1 � ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɏȻ �ɏȻ),
2 � ɞɥɢɧɵ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɟɪɟɜɨɞɚ ɫɬɪɟɥɤɢ,
3 � ɞɥɢɧɵ ɩɪɟɞɫɬɪɟɥɨɱɧɨɝɨ ɭɱɚɫɬɤɚ
4 � ɞɥɢɧɵ ɫɬɪɟɥɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬ ɨɫɬɪɢɹ ɨɫɬɪɹɤɨɜ

ɞɨ ɢɡɨɥɢɪɭɸɳɟɝɨ ɫɬɵɤɚ ɜ ɤɨɧɰɟ ɪɚɦɧɨɝɨ ɪɟɥɶɫɚ,
5 - ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɉȻ

+Lɩɪ+Lɫ+
bɈɉȻ

2
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɚ ɈɏȻ �ɏȻ) ɧɚ ɭɱɚɫɬɤɟ
ɪɚɡɞɟɥɟɧɢɹ ɩɭɬɟɣ Ɍɉ ɢ ɋɌɉ Vɫɬɪ ɪɚɜɧɚ ɫɤɨɪɨɫɬɢ ɨɬɰɟɩɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɱɚɫɬɤɟ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ li

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɟɡɟɪɜ ɢɧɬɟɪɜɚɥɚ tɪɟɡ ɪɚɜɟɧ 1 ɫ

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɢɧɬɟɪɜɚɥ
ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ ɩɪɢ ɩɪɨɯɨɞɟ ɫɬɪɟɥɨɱɧɨɝɨ
ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɪɚɜɟɧ

tɫɬɪ(min)=
Lɫɬɪ

VɈɏȻ�ɏȻ)

ɋɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɚ ɫɬɪɟɥɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ
ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɵɯ ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ ɦɚɪɤɢ 1/6,
ɭɤɥɚɞɵɜɚɟɦɵɯ ɧɚ ɩɨɞɝɨɪɨɱɧɵɯ ɩɭɬɹɯ
Lɩɪ=0,737 ɦ, Lɫ=6,949 ɦ

ȿɫɥɢ tɫɬɪ>=tɫɬɪ(min), ɬɨ ɬɪɟɛɭɟɦɵɣ ɢɧɬɟɪɜɚɥ ɞɨɫɬɚɬɨɱɟɧ

ɋɪɚɜɧɢɜɚɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ
tɫɬɪ(min) ɫ tɫɬɪ �ɫɦ. ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ)
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ɂ 9. Ⱥɧɚɥɢɡ ɩɪɨɮɢɥɹ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ

ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɝɨɪɤɢ

� ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ

ɉɨ ɩɨɫɬɪɨɟɧɧɵɦ ɤɪɢɜɵɦ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɬɟɪɜɚɥɵ
ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ ɛɟɝɭɧɚɦɢ ɩɪɢ ɩɪɨɯɨɞɟ

tɈɉȻ

tɈɏȻ
tɏȻ

ɈɏȻ

ɈɉȻ

ɏȻ

Lɩɫ

1 2 3

tɩɫ

Ⱥ

bɈɏȻ�ɏȻ)

2
Lɩɫ= +Vɩɫtɪɟɡ

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ
ɈɏȻ �ɞɥɹ ȽɉɆ ɢ ȽȻɆ) ɢɥɢ ɏȻ �ɞɥɹ ȽɋɆ ɢ ȽɆɆ)
ɢ ɈɉȻ ɩɪɢ ɩɪɨɯɨɞɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ Lɩɫ
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ:
1 � ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɏȻ �ɏȻ),
2 � ɞɥɢɧɵ, ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ

ɛɟɝɭɧɨɜ ɢ ɢɯ ɩɪɨɫɥɟɞɨɜɚɧɢɹ ɧɚ Ɍɉ ɢ ɋɌɉ
3 � ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɛɚɡɵ ɈɉȻ

+
bɈɉȻ

2

Ɍɉ

ɋɌɉ

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɚ ɈɏȻ �ɏȻ) ɧɚ ɭɱɚɫɬɤɟ
ɪɚɡɞɟɥɟɧɢɹ ɩɭɬɟɣ Ɍɉ ɢ ɋɌɉ Vɩɫ ɪɚɜɧɚ ɫɤɨɪɨɫɬɢ ɨɬɰɟɩɚɧɚ III ɭɱɚɫɬɤɟ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ (l3 � ɪɚɫɫɬɨɹɧɢɟ
ɨɬ ɜɬɨɪɨɣ ɞɨ ɬɪɟɬɶɟɣ Ɍɉ)

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɟɡɟɪɜ ɢɧɬɟɪɜɚɥɚ tɪɟɡ ɪɚɜɟɧ 1 ɫ

Ɇɢɧɢɦɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ
ɩɪɢ ɩɪɨɯɨɞɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɬɨɥɛɢɤɚ ɪɚɜɟɧ

tɩɫ(min)=
Lɩɫ

VɈɏȻ�ɏȻ)

ȿɫɥɢ tɩɫ>=tɩɫ(min), ɬɨ ɬɪɟɛɭɟɦɵɣ ɢɧɬɟɪɜɚɥ ɞɨɫɬɚɬɨɱɟɧ

ɋɪɚɜɧɢɜɚɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ
tɩɫ(min) ɫ tɩɫ �ɫɦ. ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ)

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

ɍɱɚɫɬɤɢ
ɝɨɪɤɢ

Ɉɬ ȼȽ ɞɨ , Ɍɉ

Ɉɬ , Ɍɉ ɞɨ II Ɍɉ

Ɉɬ II Ɍɉ ɞɨ III Ɍɉ

Ɉɬ III Ɍɉ ɞɨ ɊɌ

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɬɰɟɩɚ
ɧɚ ɭɱɚɫɬɤɟ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ,

Vɩɫ, ɦ�ɫ
ȽɉɆ ȽȻɆ ȽɋɆ ȽɆɆ

4,5 4,2 4,0 3,5

6,0 5,5 5,0 4,0

5,05,05,0 5,05,05,0 4,04,04,0 3,03,03,0
2,0 2,0 2,0 1,4



10. Ɉɰɟɧɤɚ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢ
ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɩɪɨɮɢɥɹ ɝɨɪɤɢɅɟɤ
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11. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ
ɨɰɟɧɤɢ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɛɟɝɭɧɚɦɢɅɟɤ
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ɉɭɱɤɨɜɨɣ
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tɫɬɪ(min)

tɡɚɦ22

tɡɚɦ21

tɡɚɦ12

tɡɚɦ11 tɡɚɦ(min)

tɡɚɦ(min)

tɫɬɪ22

tɫɬɪ21 tɫɬɪ(min)

tɫɬɪ32

tɫɬɪ31 tɫɬɪ(min)

tɩɫ12

tɩɫ11 tɩɫ(min)

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢ
ɧɟɫɨɛɥɸɞɟɧɢɢ

ɦɢɧɢɦɚɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ
ɋɥɢɲɤɨɦ

ɤɪɭɬɨɣ ɭɤɥɨɧ iɫɤ1

ɋɥɢɲɤɨɦ
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, tɩɫ22

, tɩɫ21
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ɈɄ Ʌɟɤɰɢɹ 5

1. Ʉɨɦɩɥɟɤɫɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ
ɩɪɨɰɟɫɫɚ ɪɨɫɩɭɫɤɚ ɫɨɫɬɚɜɨɜ ɫ ɝɨɪɤɢ

2. ɉɪɢɦɟɧɟɧɢɟ ɭɫɤɨɪɢɬɟɥɟɣ�ɡɚɦɟɞɥɢɬɟɥɟɣ
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɪɨɫɩɭɫɤɚ ɜɚɝɨɧɨɜ
4. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ

ɌȿɏɇɂɑȿɋɄɈȿɌȿɏɇɂɑȿɋɄɈȿ ɈɋɇȺɓȿɇɂȿɈɋɇȺɓȿɇɂȿ
ɋɈɊɌɂɊɈȼɈɑɇɕɏɋɈɊɌɂɊɈȼɈɑɇɕɏ ȽɈɊɈɄȽɈɊɈɄ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.153-160.
2. ɉɨɫɨɛɢɟ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
Ɇɧ.: ɉɨɥɵɦɹ, 1993. - ɋ. 207 - 210.
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1. Ʉɨɦɩɥɟɤɫɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ
ɩɪɨɰɟɫɫɚ ɪɨɫɩɭɫɤɚ ɫɨɫɬɚɜɨɜ ɫ ɝɨɪɤɢ
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ɌȽɅ � Ɍɟɥɟɭɩɪɚɜɥɟɧɢɟ ɝɨɪɨɱɧɵɦɢ ɥɨɤɨɦɨɬɢɜɚɦɢ
ȽɉɁɍ � Ƚɨɪɨɱɧɨɟ ɩɪɨɝɪɚɦɦɧɨ�ɡɚɞɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ
ȺɊɋ � Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɨɬɰɟɩɨɜ
ȺɁɋɊ � Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɫɤɨɪɨɫɬɢ ɪɨɫɩɭɫɤɚ
ȽȺɐ � Ƚɨɪɨɱɧɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɰɟɧɬɪɚɥɢɡɚɰɢɹ

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɜɨɞ
ɫɬɪɟɥɨɤ ɩɨ ɦɚɪɲɪɭɬɭ
ɫɥɟɞɨɜɚɧɢɹ ɨɬɰɟɩɚ

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ
ɦɚɪɲɪɭɬɨɜ

ɜ ɭɫɬɪɨɣɫɬɜɚɯ ȽȺɐ
ɂɧɮɨɪɦɚɰɢɹ
ɨ ɩɨɟɡɞɚɯ

ɉɨɫɬ ɗɐ

ɉɨɞɞɟɪɠɚɧɢɟ
ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɬɟɪɜɚɥɨɜ
ɦɟɠɞɭ ɫɤɚɬɵɜɚɸɳɢɦɢɫɹ
ɨɬɰɟɩɚɦɢ

Ɋɚɞɢɨɥɨɤɚɰɢɨɧɧɵɣ ɫɤɨɪɨɫɬɟɦɟɪ

ɂɡɦɟɪɢɬɟɥɶ ɜɟɫɨɜɨɣ ɤɚɬɟɝɨɪɢɢ ɨɬɰɟɩɨɜ

Ʉɨɧɬɪɨɥɶ ɡɚɩɨɥɧɟɧɢɹ ɩɨɞɝɨɪɨɱɧɵɯ ɩɭɬɟɣ

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ
ɬɨɪɦɨɡɧɵɦɢ ɩɨɡɢɰɢɹɦɢ



2. ɉɪɢɦɟɧɟɧɢɟ ɡɚɦɟɞɥɢɬɟɥɟɣ�ɭɫɤɨɪɢɬɟɥɟɣ
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ɋɯɟɦɚ ɭɫɤɨɪɢɬɟɥɹ�ɡɚɦɟɞɥɢɬɟɥɹ ɧɚ ɝɢɛɤɨɣ ɨɛɨɥɨɱɤɟ

Ɉɩɨɪɧɵɟ
ɛɚɥɤɢ

Ɋɚɡɦɟɳɟɧɢɟ ɩɨɡɢɰɢɣ ɡɚɦɟɞɥɢɬɟɥɟɣ�ɭɫɤɨɪɢɬɟɥɟɣ ɧɚ ɫɩɭɫɤɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
ɢ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɩɭɬɹɯ � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



Ʌɟɤɰɢɹ 5
ɌȿɏɇɂɑȿɋɄɈȿɌȿɏɇɂɑȿɋɄɈȿ
ɈɋɇȺɓȿɇɂȿɈɋɇȺɓȿɇɂȿ

ɋɈɊɌɂɊɈȼɈɑɇɕɏɋɈɊɌɂɊɈȼɈɑɇɕɏ ȽɈɊɈɄȽɈɊɈɄ

3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɪɨɫɩɭɫɤɚ
ɜɚɝɨɧɨɜ
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ɇɚɩɨɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ
ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ

ɪɚɫɰɟɩɥɟɧɢɹ ɜɚɝɨɧɨɜ
ɢ ɪɚɡɴɟɞɢɧɟɧɢɹ ɬɨɪɦɨɡɧɨɣ ɦɚɝɢɫɬɪɚɥɢ

1. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɨɪɨɱɧɨɝɨ ɩɨɫɬɚ
ɚɩɩɚɪɚɬɭɪɨɣ ɭɩɪɚɜɥɟɧɢɹ
2. ɑɢɫɥɨ ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ
ɧɚ ɝɨɪɨɱɧɨɦ ɩɨɫɬɭ ɨɩɪɟɞɟɥɹɟɬɫɹ
ɱɢɫɥɨɦ ɩɭɱɤɨɜ ɩɨɞɝɨɪɨɱɧɨɝɨ ɩɚɪɤɚ
3. Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɫɬɚ
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɡɨɪɨɦ ɝɨɪɤɢ
ɢ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɩɭɬɟɣ
4. ɇɚ ɧɚɞɜɢɠɧɨɣ ɱɚɫɬɢ ɝɨɪɤɢ
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 80 ɦ ɨɬ ȼȽ
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɚɛɚɪɢɬɧɵɟ ɜɨɪɨɬɚ
5. ɉɪɢ ɩɥɨɯɨɣ ɜɢɞɢɦɨɫɬɢ
ɝɨɪɨɱɧɨɝɨ ɫɜɟɬɨɮɨɪɚ ɫ ɥɨɤɨɦɨɬɢɜɚ
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ
ɩɨɜɬɨɪɢɬɟɥɶɧɵɟ ɫɜɟɬɨɮɨɪɵ
6. Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜɚ
ɦɚɧɟɜɪɨɜɨɣ ɪɚɛɨɬɨɣ ɝɨɪɤɢ
ɨɛɨɪɭɞɭɸɬɫɹ ɬɟɥɟɮɨɧɧɨɣ,
ɬɟɥɟɝɪɚɮɧɨɣ, ɝɪɨɦɤɨɝɨɜɨɪɹɳɟɣ
ɢ ɪɚɞɢɨɫɜɹɡɶɸ

ɋɢɝɧɚɥ
ɨɩɟɪɚɬɨɪɚ



4. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ
ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ

Ɋɚɫɰɟɩɤɚ ɜɚɝɨɧɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɫɬɚɜɢɬɟɥɟɦ
ɫɛɨɤɭ, ɛɟɡ ɡɚɯɨɞɚ ɜ ɦɟɠɞɭɜɚɝɨɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ
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Ɍɨɪɦɨɡɧɨɣ ɛɚɲɦɚɤ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɪɟɥɶɫ
ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɩɟɪɟɞ ɞɜɢɠɭɳɢɦɫɹ ɨɬɰɟɩɨɦ

ɉɨɞɤɥɚɞɵɜɚɧɢɟ ɬɨɪɦɨɡɧɵɯ ɛɚɲɦɚɤɨɜ
ɩɨɞ ɜɬɨɪɵɟ ɫɤɚɬɵ ɞɜɢɠɭɳɢɯɫɹ ɨɬɰɟɩɨɜ

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɜɢɥɤɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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ɂ

ɋɌȺ
ɇɐɂ

ɂ
Ʌɟɤɰɢɹ 6

1. ɇɚɡɧɚɱɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
2. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɝɨɪɨɞɚ
3. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ
ɢ ɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɚɪɤɚɯ

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
5. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ
6. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
8. Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɭɬɟɣ ɧɚ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ

ɉɊɂɇɐɂɉɕɉɊɂɇɐɂɉɕ ɊȺɁɆȿɓȿɇɂəɊȺɁɆȿɓȿɇɂə
ɂɂ ɄɅȺɋɋɂɎɂɄȺɐɂəɄɅȺɋɋɂɎɂɄȺɐɂə

ɉȺɋɋȺɀɂɊɋɄɂɏɉȺɋɋȺɀɂɊɋɄɂɏ ɋɌȺɇɐɂɃɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.202-203.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 4 - 5.
3. ɉɪɚɜɢɥɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ
ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɤɨɥɟɢ 1520 ɦɦ. Ɇ.:Ɍɟɯɧɢɮɨɪɦ, 2001. - ɋ. 115 - 127.
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1. ɇɚɡɧɚɱɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
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ɇɚɡɧɚɱɟɧɢɟ:
ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɨɜ ɢ ɬɪɚɧɡɢɬɧɵɯ ɩɚɫɫɚɠɢɪɨɜ,
ɡɚɤɥɸɱɚɸɳɟɝɨɫɹ ɜ ɩɪɨɞɚɠɟ ɩɪɨɟɡɞɧɵɯ ɛɢɥɟɬɨɜ
ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɞɪɭɝɢɯ ɭɫɥɭɝ

Ɏɨɪɦɢɪɨɜɚɧɢɟ
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ

ɩɪɨɰɟɫɫɢɧɝɨɜɵɯ ɫɬɚɧɰɢɣ

ȼɨɤɡɚɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ

Ƚɚɪɚɠɢ

Ȼɭɮɟɬɵ

Ƚɨɫɬɢɧɢɰɵ

Ʉɢɧɨɬɟɚɬɪɵ

Ʉɚɦɟɪɵ ɯɪɚɧɟɧɢɹ

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɡɚɥɵ

Ȼɚɪɵ

ɋɩɪɚɜɤɢ

Ɋɚɡɜɥɟɱɟɧɢɹ
Ɉɛɟɞɵ

Ƚɨɫɬɢɧɢɰɵ

Ɍɭɪɢɫɬɢɱɟɫɤɢɟ ɩɨɟɡɞɤɢ

Ɉɩɥɚɬɚ ɭɫɥɭɝ

Ɉɬɞɵɯ

ɒɨɩ�ɬɭɪɵ

ɋɬɨɹɧɤɢ

ȼɵɜɨɡ ɩɚɫɫɚɠɢɪɨɜ ɢ ɝɪɭɡɨɜ

ɉȿɊɋɉȿɄɌɂȼȺɉȿɊɋɉȿɄɌɂȼȺ



2. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɝɨɪɨɞɚɅɟɤ
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Ɉɪɲɚ�ɋɟɜ.

Ɉɪɲɚ�Ɂɚɩ. Ɉɪɲɚ�ȼɨɫɬ.



� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

3. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ,
ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ

ɢ ɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɚɪɤɚɯɅɟɤ
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Ɉɩɟɪɚɰɢɢ
� ɫ ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɩɨɟɡɞɚɦɢ:

� ɩɪɨɩɭɫɤ
� ɩɪɢɟɦ
� ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ

� ɨɫɦɨɬɪ
� ɡɚɩɪɚɜɤɚ ɜɨɞɨɣ

� ɨɬɩɪɚɜɥɟɧɢɟ
- ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɜ

� ɩɨɫɚɞɤɚ�ɜɵɫɚɞɤɚ ɩɚɫɫɚɠɢɪɨɜ
� ɩɪɨɞɚɠɚ ɩɪɨɟɡɞɧɵɯ ɛɢɥɟɬɨɜ
� ɩɨɝɪɭɡɤɚ, ɜɵɝɪɭɡɤɚ ɢ ɜɵɞɚɱɚ ɛɚɝɚɠɚ
� ɩɨɝɪɭɡɤɚ, ɜɵɝɪɭɡɤɚ ɢ ɜɵɞɚɱɚ ɝɪɭɡɨɛɚɝɚɠɚ
� ɛɵɬɨɜɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɚɫɫɚɠɢɪɨɜ

ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ
ɨɛɴɟɦɚɯ ɪɚɛɨɬ

ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɤɚɯ

ɇɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ
ɢ ɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɚɪɤɚɯ

ɪɚɣɨɧɧɵɯ ɢ ɨɛɥɚɫɬɧɵɯ ɰɟɧɬɪɨɜ

ɇɚ ɨɫɬɚɧɨɜɨɱɧɵɯ ɩɭɧɤɬɚɯ
ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ

ɉɪɢ ɧɚɥɢɱɢɢ
ɩɚɫɫɚɠɢɪɫɤɢɯ
ɩɚɜɢɥɶɨɧɨɜ

ɉɪɢ ɧɚɥɢɱɢɢ
ɛɚɝɚɠɧɵɯ
ɨɬɞɟɥɟɧɢɣ

ɇɚ ɜɫɟɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ
ɢ ɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɚɪɤɚɯ

ɤɪɨɦɟ ɨɫɬɚɧɨɜɨɱɧɵɯ ɩɭɧɤɬɨɜ



4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣɅɟɤ
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1. ɉɭɬɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɪɚɡɦɟɳɚɸɬɫɹ
ɧɚ ɩɥɨɳɚɞɤɟ ɢɥɢ ɭɤɥɨɧɚɯ ɧɟ ɤɪɭɱɟ 1,5 ‰,
ɚ ɜ ɬɪɭɞɧɵɯ ɭɫɥɨɜɢɹɯ � ɞɨ 2,5 ‰

2. ɍɤɥɨɧ ɩɭɬɟɣ ɞɥɹ ɫɬɨɹɧɤɢ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɫɨɫɬɚɜɨɜ ɢ ɜɚɝɨɧɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,5 ‰

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɩɥɚɧɟ
1. ɉɭɬɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɩɪɹɦɨɣ. ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ
ɧɚ ɤɪɢɜɵɯ ɪɚɞɢɭɫ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 200 ɦ, ɜ ɨɫɨɛɨ ɬɪɭɞɧɵɯ ɭɫɥɨɜɢɹɯ
� ɧɟ ɦɟɧɟɟ 600 ɦ

2. ɉɨɥɟɡɧɚɹ ɞɥɢɧɚ ɩɭɬɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɥɢɧɟ
ɫɨɫɬɚɜɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɤ ɨɛɪɚɳɟɧɢɸ ɧɚ 10-ɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ

3. Ⱦɥɹ ɧɨɜɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫɤɜɨɡɧɨɝɨ ɬɢɩɚ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ
ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɞɥɢɧɵ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɞɥɢɧɨɣ ɞɨ 1000 ɦ

4. ȼɵɬɹɠɧɵɟ ɩɭɬɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɧɚ ɩɨɥɧɭɸ
ɞɥɢɧɭ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫ ɦɚɧɟɜɪɨɜɵɦ ɥɨɤɨɦɨɬɢɜɨɦ

5. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɸ ɞɢɧɵ ɝɨɪɥɨɜɢɧ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɫɬɚɧɰɢɣ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɟɪɟɤɪɟɫɬɧɵɟ ɫɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ

6.  Ⱦɥɢɧɚ ɬɭɩɢɤɨɜɵɯ ɩɭɬɟɣ ɞɥɹ ɫɬɨɹɧɤɢ ɜɚɝɨɧɨɜ ɛɟɫɩɟɪɟɫɚɞɨɱɧɨɝɨ
ɫɨɨɛɳɟɧɢɹ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɥɢɧɟ ɝɪɭɩɩɵ, ɧɨ ɧɟ ɦɟɧɟɟ 75 ɦ

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɩɪɨɮɢɥɟ
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5. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜ
ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ

ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚ
ɉɭɬɢ ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ

ɩɨɟɡɞɨɜ ɉɭɬɢ ɞɥɹ ɨɬɫɬɨɹ
ɦɨɬɨɪɜɚɝɨɧɧɵɯ ɫɟɤɰɢɣ

Ɍɟɯɧɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ

ɉɭɬɢ ɞɥɹ ɞɚɥɶɧɢɯ
ɩɨɟɡɞɨɜ
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ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ ɫɤɜɨɡɧɨɝɨ ɬɢɩɚ

Ɍɟɯɧɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ

Ɉɬɞɟɥɟɧɢɟ
ɩɟɪɟɜɨɡɤɢ ɩɨɱɬɵ

Ȼɚɝɚɠɧɨɟ
ɨɬɞɟɥɟɧɢɟ

ɉɟɪɪɨɧɧɵɣ ɩɚɪɤ
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ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ
ɉɭɬɢ ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ

ɉɭɬɢ ɞɥɹ ɞɚɥɶɧɢɯ ɩɨɟɡɞɨɜ
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɥɚɜɧɵɯ,
ɩɟɪɪɨɧɧɵɯ ɩɭɬɟɣ ɢ ɜɨɤɡɚɥɚ:                                 

ɋɤɜɨɡɧɵɟ
Ɍɭɩɢɤɨɜɵɟ
Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ

ɉɨ ɯɚɪɚɤɬɟɪɭ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ
ɫ ɩɨɟɡɞɚɦɢ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ:

Ɍɪɚɧɡɢɬɧɵɟ
Ʉɨɧɟɱɧɵɟ
ɋɦɟɲɚɧɧɵɟ

ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ
ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɚɫɫɚɠɢɪɫɤɢɟ
Ɉɛɴɟɞɢɧɟɧɧɵɟ ɞɥɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ
Ɂɨɧɧɵɟ

ɉɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɜɢɞɨɜ ɞɜɢɠɟɧɢɹ:
Ɉɛɫɥɭɠɢɜɚɸɳɢɟ ɜɫɟ ɜɢɞɵ ɞɜɢɠɟɧɢɹ
Ɍɨɥɶɤɨ ɞɚɥɶɧɟɟ
Ɍɨɥɶɤɨ ɦɟɫɬɧɨɟ
Ɍɨɥɶɤɨ ɩɪɢɝɨɪɨɞɧɨɟ
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6. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
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7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

�ɩɭɬɢ ɢ ɩɥɚɬɮɨɪɦɵ)

1. ɉɪɢɟɦɨ
�ɨɬɩɪɚɜɨɱɧɵɟ

ɩɭɬɢ
ɬɭɩɢɤɨɜɵɟ

ɫɤɜɨɡɧɵɟ2. ɉɚɫɫɚɠɢɪɫɤɢɟ ɩɥɚɬɮɨɪɦɵ:
� ɩɨ ɫɜɹɡɢ ɫ ɩɚɫɫɚɠɢɪɫɤɢɦ ɡɞɚɧɢɟɦ:

� ɨɫɧɨɜɧɵɟ
� ɩɪɨɦɟɠɭɬɨɱɧɵɟ

� ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɤ ɩɚɫɫɚɠɢɪɫɤɨɦɭ
ɡɞɚɧɢɸ:
� ɛɨɤɨɜɵɟ
� ɬɨɪɰɟɜɵɟ

� ɩɨ ɜɵɫɨɬɟ
� ɜɵɫɨɤɢɟ
� ɧɢɡɤɢɟ

� ɩɨ ɯɚɪɚɤɬɟɪɭ ɫɜɹɡɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ
� ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ
� ɫ ɩɨɦɨɳɶɸ ɬɨɧɧɟɥɟɣ
� ɫ ɩɨɦɨɳɶɸ ɦɨɫɬɨɜɨɝɨ ɩɟɪɟɯɨɞɚ

ɒɢɪɢɧɚ ɬɨɧɧɟɥɟɣ 3 - 6 ɦ
ɒɢɪɢɧɚ ɩɟɪɟɯɨɞɧɨɝɨ
ɦɨɫɬɚ ɧɟ ɦɟɧɟɟ 2.25 ɦ
ɒɢɪɢɧɚ ɫɯɨɞɚ ɫ ɦɨɫɬɚ
ɧɟ ɦɟɧɟɟ 3 ɦ �ɩɪɢ 1 ɫɯɨɞɟ
ɧɚ ɩɥɚɬɮɨɪɦɭ), 
ɧɟ ɦɟɧɟɟ 2 ɦ �ɩɪɢ ɞɜɭɯ
ɫɯɨɞɚɯ ɧɚ ɩɥɚɬɮɨɪɦɭ)
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7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

�ɩɭɬɢ ɢ ɩɥɚɬɮɨɪɦɵ)Ʌɟɤ
ɰɢɹ
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ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ Ʉɨɩɟɧɝɚɝɟɧ
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7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

�ɩɭɬɢ ɢ ɩɥɚɬɮɨɪɦɵ)
ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ Ɉɥɨɦɨɭɰ
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Ʌɟɤ
ɰɢɹ
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7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

�ɉɁ ɢ ɩɥɚɬɮɨɪɦɵ)

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

3. ɉɚɫɫɚɠɢɪɫɤɨɟ ɡɞɚɧɢɟ
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7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
�ɨɛɪɚɛɨɬɤɚ ɛɚɝɚɠɚ ɢ ɩɨɱɬɵ)

1 - ɤɚɦɟɪɵ ɯɪɚɧɟɧɢɹ ɛɚɝɚɠɚ; 2 - ɫɤɥɚɞ ɛɚɝɚɠɚ;
3 - ɩɨɱɬɨɜɨ�ɛɚɝɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɨɛɳɟɣ
ɩɥɚɬɮɨɪɦɟ; 4 - ɛɚɝɚɠɧɵɣ ɬɨɧɧɟɥɶ; 5 - ɜɵɟɡɞɵ
ɧɚ ɩɥɚɬɮɨɪɦɵ

ɉɨɱɬɨɜɵɟ ɢ ɛɚɝɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ
ɧɚ ɬɭɩɢɤɨɜɨɣ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ

Ʉɚɦɟɪɵ ɯɪɚɧɟɧɢɹ
ɧɚ ɬɭɩɢɤɨɜɨɣ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ

1 - ɡɞɚɧɢɟ ɜɨɤɡɚɥɚ; 2 - ɩɟɪɪɨɧɧɵɟ ɩɭɬɢ ɢ ɩɥɚɬɮɨɪɦɵ;
3 - ɤɚɦɟɪɚ ɯɪɚɧɟɧɢɹ

ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɚɝɚɠɧɵɯ ɬɨɧɧɟɥɟɣ ɧɚ ɬɭɩɢɤɨɜɵɯ ɢ ɫɤɜɨɡɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

4. ɍɫɬɪɨɣɫɬɜɚ ɛɚɝɚɠɚ ɢ ɩɨɱɬɵ



� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂȿ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂȿ

ɋɌ
Ⱥɇ

ɐɂ
ɂ

ɋɌ
Ⱥɇ

ɐɂ
ɂ Ʌɟɤɰɢɹ 7

1. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫ ɬɭɩɢɤɨɜɵɦɢ ɩɟɪɪɨɧɧɵɦɢ ɩɭɬɹɦɢ
2. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫɨ ɫɤɜɨɡɧɵɦɢ ɩɟɪɪɨɧɧɵɦɢ ɩɭɬɹɦɢ
3. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ
4. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫ ɩɪɨɩɭɫɤɨɦ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɢ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

5. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɩɨɝɪɚɧɢɱɧɵɯ ɪɚɣɨɧɨɜ
6. ɋɯɟɦɵ ɡɨɧɧɵɯ ɫɬɚɧɰɢɣ
7. Ɉɫɬɚɧɨɜɨɱɧɵɟ ɩɭɧɤɬɵ

ɋɏȿɆɕɋɏȿɆɕ
ɉȺɋɋȺɀɂɊɋɄɂɏɉȺɋɋȺɀɂɊɋɄɂɏ ɋɌȺɇɐɂɃɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.202-203.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 6 - 26.
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1. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
ɫ ɬɭɩɢɤɨɜɵɦɢ ɩɟɪɪɨɧɧɵɦɢ ɩɭɬɹɦɢɅɟɤ
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ɍɫɬɪɨɣɫɬɜɚ
ɞɥɹ ɛɚɝɚɠɚ

ɉɭɬɢ
ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ

ɩɨɟɡɞɨɜ

Ɂɞɚɧɢɟ
ɜɨɤɡɚɥɚ ɉɭɬɢ ɞɥɹ ɨɬɫɬɨɹ

ɦɨɬɨɪɜɚɝɨɧɧɵɯ ɫɟɤɰɢɣ

ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɫɬɚɧɰɢɸ

Ƚɪɭɡɨɜɚɹ
ɫɬɚɧɰɢɹ

ɉɚɪɤ ɨɬɫɬɨɹ

ɉɭɬɢ ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ

Ɉɬɞɟɥɟɧɢɟ
ɩɟɪɟɜɨɡɤɢ
ɩɨɱɬɵ
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2. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
ɫɨ ɫɤɜɨɡɧɵɦɢ ɩɟɪɪɨɧɧɵɦɢ ɩɭɬɹɦɢɅɟɤ
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Пути для экипировки
вагонов
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для грузового
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Моечная машина
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Ɍɟɯɧɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ

Ɍɟɯɧɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ

ɉɚɫɫɚɠɢɪɫɤɚɹ
ɫɬɚɧɰɢɹ

ɉɚɫɫɚɠɢɪɫɤɚɹ
ɫɬɚɧɰɢɹ
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ɉɭɬɢ
ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ

ɉɭɬɢ
ɞɥɹ ɞɚɥɶɧɢɯ ɩɨɟɡɞɨɜ

3. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ

ɉɟɪɪɨɧɧɵɟ ɩɭɬɢ ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ

Ɍɭɩɢɤɨɜɵɟ ɩɭɬɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ
ɞɥɹ ɩɪɢɝɨɪɨɞɧɨɝɨ ɞɜɢɠɟɧɢɹ,
ɫɤɜɨɡɧɵɟ ɩɭɬɢ � ɞɥɹ ɞɚɥɶɧɢɯ

ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ

ɉɟɪɪɨɧɧɵɟ ɩɭɬɢ
ɞɥɹ ɞɚɥɶɧɢɯ ɩɨɟɡɞɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

Ɍɟɯɧɢɱɟɫɤɚɹ
ɫɬɚɧɰɢɹ



3. ɉɚɫɫɚɠɢɪɫɤɚɹ ɫɬɚɧɰɢɹ
ɏɚɪɶɤɨɜ
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Ƀ 4. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

ɫ ɩɪɨɩɭɫɤɨɦ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɢ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ

Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɭɫɬɪɨɣɫɬɜ
ɢɡ�ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɫɜɨɛɨɞɧɨɣ ɬɟɪɪɢɬɨɪɢɢ



5. ɋɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
ɩɨɝɪɚɧɢɱɧɵɯ ɪɚɣɨɧɨɜ
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6. ɋɯɟɦɵ ɡɨɧɧɵɯ ɫɬɚɧɰɢɣ
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ɇ Ʌɟɤɰɢɹ 8

1. Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
2. ɏɚɪɚɤɬɟɪɧɵɟ ɩɪɢɟɦɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
3. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚ
4. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ
5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɫɤɜɨɡɧɨɝɨ ɬɢɩɚ

ɉȿɊȿɍɋɌɊɈɃɋɌȼɈɉȿɊȿɍɋɌɊɈɃɋɌȼɈ
ɉȺɋɋȺɀɂɊɋɄɂɏɉȺɋɋȺɀɂɊɋɄɂɏ ɋɌȺɇɐɂɃɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.202-203.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 6 - 26.
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Ƀ 1. Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ

ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

ɇɚɩɪɚɜɥɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ:
� ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɬɚɧɰɢɢ
ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ;
� ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɫɬɚɧɰɢɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɯɟɦɵ;
- ɩɨɥɧɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɫ ɜɵɧɨɫɨɦ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɧɚ ɧɨɜɭɸ ɩɥɨɳɚɞɤɭ

ɉɪɢɱɢɧɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ:
� ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɨɫɬɚɜɚ;
� ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɞɚɥɶɧɟɝɨ ɫɥɟɞɨɜɚɧɢɹ; 
� ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ;
� ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ
ɩɪɢɩɢɫɧɨɝɨ ɩɚɪɤɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ ɢ ɜɚɝɨɧɨɜ;
� ɭɦɟɧɶɲɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ ɩɪɢɛɵɬɢɹ ɢ ɨɬɩɪɚɜɥɟɧɢɹ ɩɨɟɡɞɨɜ ɫɨ ɫɬɚɧɰɢɢ;
� ɨɩɬɢɦɢɡɚɰɢɹ ɦɚɪɲɪɭɬɨɜ ɫɥɟɞɨɜɚɧɢɹ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ ɧɚ ɫɬɚɧɰɢɢ;
- ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɩɚɪɤɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɩɨ ɤɚɬɟɝɨɪɢɹɦ;
- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ
ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɚɝɚɠɚ ɢ ɩɨɱɬɵ;
� ɨɩɬɢɦɢɡɚɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɢ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɢ;
- ɢɡɨɥɹɰɢɹ ɦɚɪɲɪɭɬɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ
ɧɚ ɫɬɚɧɰɢɢ
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2. ɏɚɪɚɤɬɟɪɧɵɟ ɩɪɢɟɦɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

� ɱɚɫɬɢɱɧɨɟ ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɪɤɚ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ
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ɐɟɥɢ ɱɚɫɬɢɱɧɨɝɨ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɩɚɪɤɚ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ:
� ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ;
� ɫɨɨɪɭɠɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɢ ɛɚɝɚɠɧɵɯ ɬɭɧɧɟɥɟɣ;
� ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɝɨɪɥɨɜɢɧ;
� ɢɡɨɥɹɰɢɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɫɬɚɧɰɢɢ



2. ɏɚɪɚɤɬɟɪɧɵɟ ɩɪɢɟɦɵ ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

� ɱɚɫɬɢɱɧɨɟ ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ
Ʌɟɤ

ɰɢɹ
8

ɉȿ
Ɋȿɍ

ɋɌ
ɊɈ

Ƀɋ
Ɍȼ

Ɉ

ɉȿ
Ɋȿɍ

ɋɌ
ɊɈ

Ƀɋ
Ɍȼ

Ɉ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

Ʌɟɤ
ɰɢɹ

8

ɉȿ
Ɋȿɍ

ɋɌ
ɊɈ

Ƀɋ
Ɍȼ

Ɉ

ɉȿ
Ɋȿɍ

ɋɌ
ɊɈ

Ƀɋ
Ɍȼ

Ɉ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ 3. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ

ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚ
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4. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚɅɟɤ
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1-ɣ ɷɬɚɩ

2-ɣ ɷɬɚɩ

3-ɣ ɷɬɚɩ



5. ɉɟɪɟɭɫɬɪɨɣɫɬɜɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
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1. ɇɚɡɧɚɱɟɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬɵ
2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
3. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
4. ɋɯɟɦɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
5. Ȼɚɡɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ

ɉȺɋɋȺɀɂɊɋɄɂȿɉȺɋɋȺɀɂɊɋɄɂȿ
ɌȿɏɇɂɑȿɋɄɂȿɌȿɏɇɂɑȿɋɄɂȿ ɋɌȺɇɐɂɂɋɌȺɇɐɂɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.202-203.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 97 - 121.
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ɩɚɫɫɚɠɢɪɫɤɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

ɉɨ ɦɟɫɬɭ ɪɚɫɩɨɥɨɠɟɧɢɹ:
� ɩɚɫɫɚɠɢɪɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɪɹɞɨɦ ɫ ɤɪɭɩɧɵɦɢ ɩɚɫɫɚɠɢɪɫɤɢɦɢ
ɫɬɚɧɰɢɹɦɢ ɫ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɪɚɛɨɬɵ;

� ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɤɢ ɪɹɞɨɦ ɫ ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɫɬɚɧɰɢɹɦɢ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ
ɧɟɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɪɚɛɨɬɵ

ɉɨ ɨɛɴɟɦɚɦ ɪɚɛɨɬɵ:
� ɤɪɭɩɧɵɟ;
� ɫɪɟɞɧɢɟ;
� ɧɟɛɨɥɶɲɢɟ
ɉɨ ɱɢɫɥɭ ɩɚɪɤɨɜ:
� ɨɞɧɨɩɚɪɤɨɜɵɟ;
� ɦɧɨɝɨɩɚɪɤɨɜɵɟ
ɉɨ ɫɯɟɦɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɚɪɤɨɜ:
� ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ;
� ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ;
� ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ
ɉɨ ɱɢɫɥɭ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɨɪɨɞ
ɢɥɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ:

� ɨɞɧɚ;
� ɞɜɟ;
� ɛɨɥɟɟ ɞɜɭɯ



3. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ
ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

Ʌɟɤ
ɰɢɹ

9

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂȿ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂȿ

Ɍȿ
ɏɇ

ɂɑ
ȿɋ

ɄɃ
ȿ

Ɍȿ
ɏɇ

ɂɑ
ȿɋ

ɄɃ
ȿ ɋ

ɌȺ
ɇɐ

ɂɂ

ɋɌ
Ⱥɇ

ɐɂ
ɂ

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ
ɢ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɟɣL, ɤɦ
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4. ɋɯɟɦɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
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ɋɯɟɦɚ ɤɪɭɩɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɧɚ 40 ɫɨɫɬɚɜɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017

ɋɯɟɦɚ ɤɪɭɩɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɧɚ 100 ɫɨɫɬɚɜɨɜ



4. ɋɯɟɦɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

ɋɯɟɦɚ ɫɪɟɞɧɟɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢɅɟɤ
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ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɪɤɚ
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ɂ 5. Ȼɚɡɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ

ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ

ɇɚɡɧɚɱɟɧɢɟ:
ɨɬɫɬɨɣ, ɪɟɦɨɧɬ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɜɚɝɨɧɨɜ
ɜ ɩɟɪɢɨɞɵ ɫɩɚɞɚ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ:
� ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜɚɝɨɧɨɜ

- I ɤɚɬɟɝɨɪɢɹ: 600 ɢ ɛɨɥɟɟ ɜɚɝɨɧɨɜ;
- II ɤɚɬɟɝɨɪɢɹ: ɨɬ 300 ɞɨ 600 ɜɚɝɨɧɨɜ;
- III ɤɚɬɟɝɨɪɢɹ: ɦɟɧɟɟ 300 ɜɚɝɨɧɨɜ;

� ɨɬ ɯɚɪɚɤɬɟɪɚ ɪɚɛɨɬɵ:
� ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɯɪɚɧɧɨɫɬɢ ɜ ɩɟɪɢɨɞ ɨɬɫɬɨɹ;
� ɨɛɦɵɜɤɚ ɢ ɫɚɧɢɬɚɪɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɚɝɨɧɨɜ;
� ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɛɟɡɨɬɰɟɩɨɱɧɵɣ ɪɟɦɨɧɬ ɜɚɝɨɧɨɜ;
� ɬɟɤɭɳɢɣ ɨɬɰɟɩɨɱɧɵɣ ɪɟɦɨɧɬ ɜɚɝɨɧɨɜ;
� ɤɨɦɩɥɟɤɫɧɵɟ ɪɚɛɨɬɵ ɡɚ ɜɪɟɦɹ ɨɬɫɬɨɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ

Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ:
ɜɛɥɢɡɢ ɤɪɭɩɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ, ɨɬɩɪɚɜɥɹɸɳɢɯ
10-40 ɩɨɟɡɞɨɜ ɫɜɨɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ;
ɪɹɞɨɦ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɬɚɧɰɢɹɦɢ ɫ ɩɚɪɤɨɦ ɩɪɢɩɢɫɤɢ
ɛɨɥɟɟ 40 ɫɨɫɬɚɜɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɨɤɡɚɥɨɜ
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɜɨɤɡɚɥɚ
3. ɉɥɚɧɢɪɨɜɤɚ ɜɨɤɡɚɥɚ
4. ɉɪɢɜɨɤɡɚɥɶɧɵɟ ɩɥɨɳɚɞɢ
5. Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɩɪɢɜɨɤɡɚɥɶɧɵɯ ɩɥɨɳɚɞɟɣ
6. ɉɥɚɧɢɪɨɜɤɚ ɩɪɢɜɨɤɡɚɥɶɧɵɯ ɩɥɨɳɚɞɟɣ
7. Ʉɨɦɩɥɟɤɫɧɨɟ ɪɚɡɜɢɬɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɪɢɜɨɤɡɚɥɶɧɵɯ ɩɥɨɳɚɞɟɣ
8. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ, ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɢ
ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɭɥɢɰ

ȼɈɄɁȺɅɕȼɈɄɁȺɅɕ
ɂɂ ɉɊɂȼɈɄɁȺɅɖɇɕȿɉɊɂȼɈɄɁȺɅɖɇɕȿ ɉɅɈɓȺȾɂɉɅɈɓȺȾɂ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.202-203.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 81-96.
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ɂ 1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ

ɢ ɨɫɧɨɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɨɤɡɚɥɨɜ

ɉɨ ɤɚɬɟɝɨɪɢɢ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ:
� ɞɚɥɶɧɢɟ, ɦɟɫɬɧɵɟ, ɩɪɢɝɨɪɨɞɧɵɟ;
� ɞɚɥɶɧɢɟ ɢ ɦɟɫɬɧɵɟ
� ɩɪɢɝɨɪɨɞɧɵɟ
ɉɨ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ:
� ɦɚɥɵɟ �ɞɨ 200 ɱɟɥ.);
� ɫɪɟɞɧɢɟ (200-700 ɱɟɥ.);
� ɛɨɥɶɲɢɟ (700-1500);
� ɨɫɨɛɨ ɛɨɥɶɲɢɟ �ɛɨɥɟɟ 1500 ɱɟɥ.)
ɉɨ ɯɚɪɚɤɬɟɪɭ ɨɛɫɥɭɠɢɜɚɧɢɹ:
- I ɤɥɚɫɫ � ɨɫɨɛɨ ɛɨɥɶɲɢɟ �ɫɬɨɥɢɱɧɵɯ ɝɨɪɨɞɨɜ ɢ ɤɪɭɩɧɟɣɲɢɯ
ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ);

- II ɤɥɚɫɫ � ɛɨɥɶɲɢɟ �ɤɪɭɩɧɵɯ ɨɛɥɚɫɬɧɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ);
- III ɤɥɚɫɫ � ɦɚɥɵɟ �ɪɚɣɨɧɧɵɯ ɰɟɧɬɪɨɜ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɣ) 
ɉɨ ɭɪɨɜɧɹɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫ ɩɭɬɹɦɢ ɢ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɪɨɳɚɞɶɸ
� ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ;
� ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ ɫ ɩɭɬɹɦɢ ɢ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɫ ɩɥɨɳɚɞɶɸ;
� ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ ɫ ɩɥɨɳɚɞɶɸ ɢ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɫ ɩɭɬɹɦɢ;
� ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɫ ɩɭɬɹɦɢ ɢ ɩɥɨɳɚɞɶɸ
ɉɨ ɜɡɚɢɦɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɫ ɩɭɬɹɦɢ ɢ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɶɸ:
� ɩɨ ɨɞɧɭ ɫɬɨɪɨɧɭ ɫ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɶɸ;
� ɨɫɬɪɨɜɧɵɟ ɜɨɤɡɚɥɵ
ɉɨ ɮɨɪɦɟ ɜɨɤɡɚɥɨɜ:
� ɩɪɹɦɨɭɝɨɥɶɧɵɟ;
� Ƚ�ɨɛɪɚɡɧɵɟ;
� ɉ�ɨɛɪɚɡɧɵɟ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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ɂ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ

ɜɨɤɡɚɥɚ
Ɋɚɫɱɟɬɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɜɨɤɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɞɟɥɶɧɨ
ɞɥɹ ɞɚɥɶɧɢɯ�ɦɟɫɬɧɵɯ ɢ ɩɪɢɝɨɪɨɞɧɵɯ ɩɚɫɫɚɠɢɪɨɜ

Nɞɚɥɶɧ�ɦɟɫɬ=
n1C1
100

ɝɞɟ ɋ1 � ɤɨɥɢɱɟɫɬɜɨ ɩɚɫɫɚɠɢɪɨɜ. ɨɬɩɪɚɜɥɹɟɦɨɟ ɫ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ
ɡɚ ɫɭɬɤɢ ɜ ɞɚɥɶɧɟɦ ɢ ɦɟɫɬɧɨɦ ɫɨɨɛɳɟɧɢɹɯ;

n1 � ɧɨɪɦɚ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɜ % ɨɬ ɫɭɬɨɱɧɨɝɨ ɨɬɩɪɚɜɥɟɧɢɹ
ɩɚɫɫɚɠɢɪɨɜ ɜ ɞɚɥɶɧɟɦ ɢ ɦɟɫɬɧɨɦ ɫɨɨɛɳɟɧɢɹɯ �ɬɚɛɥɢɰɚ 1);

ɋ2 � ɤɨɥɢɱɟɫɬɜɨ ɩɚɫɫɚɠɢɪɨɜ. ɨɬɩɪɚɜɥɹɟɦɨɟ ɫ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ
ɡɚ ɫɭɬɤɢ ɜ ɩɪɢɝɨɪɨɞɧɨɦ ɫɨɨɛɳɟɧɢɢ;

n2 � ɧɨɪɦɚ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɜ % ɨɬ ɫɭɬɨɱɧɨɝɨ ɨɬɩɪɚɜɥɟɧɢɹ
ɩɚɫɫɚɠɢɪɨɜ ɜ ɩɪɢɝɨɪɨɞɧɨɦ ɫɨɨɛɳɟɧɢɢ �ɬɚɛɥɢɰɚ 1)

Nɩɪɢɝ=
n2C2
100

;

Ɍɚɛɥɢɰɚ 1
ɋɭɬɨɱɧɨɟ ɨɬɩɪɚɜɥɟɧɢɟ
ɞɚɥɶɧɢɯ ɢ ɦɟɫɬɧɵɯ
ɩɚɫɫɚɠɢɪɨɜ, ɱɟɥ.

ɇɨɪɦɚ ɪɚɫɱɟɬɧɨɣ
ɜɦɟɫɬɢɦɨɫɬɢ ɜɨɤɡɚɥɨɜ
ɞɥɹ ɞɚɥɶɧɢɯ ɢ ɦɟɫɬɧɵɯ

ɩɚɫɫɚɠɢɪɨɜ, %

ɋɭɬɨɱɧɨɟ ɨɬɩɪɚɜɥɟɧɢɟ
ɩɪɢɝɨɪɨɞɧɵɯ

ɩɚɫɫɚɠɢɪɨɜ, ɱɟɥ.

ɇɨɪɦɚ ɪɚɫɱɟɬɧɨɣ
ɜɦɟɫɬɢɦɨɫɬɢ ɜɨɤɡɚɥɨɜ
ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ
ɩɚɫɫɚɠɢɪɨɜ, %

Ⱦɨ 500
Ɉɬ 500 ɞɨ 1 000
Ɉɬ 1 001 ɞɨ 2 000
Ɉɬ 2 001 ɞɨ 3 000
Ɉɬ 3 001 ɞɨ 5 000
Ɉɬ 5 001 ɞɨ 7 000

Ȼɨɥɟɟ 7 000

36-39
32-36
29-32
26-29
24-26
22-24
20-22

Ⱦɨ 5 000
Ɉɬ 5 000 ɞɨ 10 000

Ȼɨɥɟɟ 10 000
–
–
–
–

5-4
4-3
3-2
–
–
–
–

�Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ)

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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ɂ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ

ɜɨɤɡɚɥɚ
�Ƚɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ)

Ȼɨɥɟɟ ɬɨɱɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɚɫɫɚɠɢɪɨɜ
� ɜ ɩɨɦɟɳɟɧɢɹɯ ɜɨɤɡɚɥɚ, 
� ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɩɨɬɨɤɨɜ, 
� ɜ ɱɚɫɵ ɫɭɬɨɤ

ɉɪɢɛɵɬɢɟ

Ɉɬɩɪɚɜɥɟɧɢɟ

ɑɚɫɵ
ɫɭɬɨɤ1 2 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24

Nmax

Ɂɚɥ ɨɠɢɞɚɧɢɹ ɞɚɥɶɧɢɯ ɢ ɦɟɫɬɧɵɯ ɩɚɫɫɚɠɢɪɨɜ

ɉɪɢɛɵɬɢɟ

Ɉɬɩɪɚɜɥɟɧɢɟ

ɑɚɫɵ
ɫɭɬɨɤ1 2 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24

Nmax

Ʉɚɫɫɨɜɵɣ ɡɚɥ ɩɪɢɝɨɪɨɞɧɵɯ ɩɚɫɫɚɠɢɪɨɜ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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8. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ
ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ,
ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɢ
ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɭɥɢɰ
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ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ Nɩɚɫ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ
ɢɥɢ ɪɚɜɧɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɢ Nɩɪɢɜ

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɜɨɤɡɚɥɶɧɨɣ ɩɥɨɳɚɞɢ Nɩɪɢɜ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ
ɢɥɢ ɪɚɜɧɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢɥɟɝɚɸɳɢɯ ɭɥɢɰ Nɭɥ

Nɩɪɢɜ> Nɩɚɫ

Nɭɥ>Nɩɪɢɜ

Nɩɚɫ1 Nɩɚɫ2
Nɩɚɫ3

Nɩɪɢɜ

Nɭɥ1

Nɭɥ2
Nɭɥ3

Nɭɥ4ȈNɩɚɫi

Nɩɪɢɜ

ȈNɭɥi

ɩɚɫɫ�ɫɭɬ
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ɇ Ʌɟɤɰɢɹ 11

1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɭɬɟɣ ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ
ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ

3. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
4. ȼɵɛɨɪ ɬɢɩɚ ɫɯɟɦɵ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ
5. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɭɬɟɣ ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ
ɫ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ

6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

ɊȺɋɑȿɌɊȺɋɑȿɌ ɍɋɌɊɈɃɋɌȼɍɋɌɊɈɃɋɌȼ
ɉȺɋɋȺɀɂɊɋɄɂɏɉȺɋɋȺɀɂɊɋɄɂɏ

ɂɂ ɌȿɏɇɂɑȿɋɄɂɏɌȿɏɇɂɑȿɋɄɂɏ ɋɌȺɇɐɂɃɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ. 249-252.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 152-155.
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1. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣɅɟɤ
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Ʉɨɥɢɱɟɫɬɜɨ ɩɭɬɟɣ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɝɨ ɩɚɪɤɚ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ

mɩ=
Ɍɡ(1+gɨɬ)(1+Ɋɡ)

Iɩɪ
+mɞ

mɞ � ɱɢɫɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɭɬɟɣ ɞɥɹ ɩɪɨɩɭɫɤɚ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɢ ɞɪ. ɪɚɛɨɬ (mɞ=1–2)

Ɍɡ � ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɧɹɬɢɹ ɩɭɬɢ ɨɞɧɢɦ ɩɨɟɡɞɨɦ, ɱ
gɨɬ � ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɚɡɵ ɭɫɬɪɨɣɫɬɜ (gɨɬ=0,01– 0,02)

Ɋɡ � ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɩɨɟɡɞɚ ɧɚ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɦ ɩɭɬɢ ɜ ɫɜɹɡɢ ɫ ɡɚɧɹɬɨɫɬɶɸ
ɝɨɪɥɨɜɢɧɵ (Ɋɡ=0,08– 0,14 ɞɥɹ ɞɜɭɯɩɭɬɧɵɯ; Ɋɡ=0,04– 0,08 ɞɥɹ ɨɞɧɨɩɭɬɧɵɯ ɥɢɧɢɣ)

Iɩɪ � ɪɚɫɱɟɬɧɵɣ ɢɧɬɟɪɜɚɥ ɩɪɢɛɵɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɧɚ ɫɬɚɧɰɢɸ ɫ ɭɱɟɬɨɦ
ɜɵɫɬɚɜɥɹɟɦɵɯ ɩɨɟɡɞɨɜ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

Iɩɪ=

0,5(1440-Ȉtɩɨɫɬ)P
ȈNj

+Imin

2
tɩɨɫɬ � ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚ ɬɟɤɭɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɭɬɟɣ, ɱ (tɩɨɫɬ=0,5– 2 ɱ)

P � ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɥɢɧɢɢ (P=0,90– 0,95)
ȈNj � ɪɚɫɱɟɬɧɵɟ ɪɚɡɦɟɪɵ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ j�ɣ ɤɚɬɟɝɨɪɢɢ

ȈNj =1,06ȈNj
ȈNj � ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ j�ɣ ɤɚɬɟɝɨɪɢɢ
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� ɞɥɹ ɞɚɥɶɧɢɯ ɩɨɟɡɞɨɜ

� ɞɥɹ ɩɪɢɝɨɪɨɞɧɵɯ ɩɨɟɡɞɨɜ

Ɍɢɩ ɫɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ �ɢɥɢ ɨɬɞɟɥɶɧɨɝɨ ɟɟ ɩɚɪɤɚ)
ɬɭɩɢɤɨɜɵɣ ɫɤɜɨɡɧɨɣ

Ʉɚɬɟɝɨɪɢɹ ɩɨɟɡɞɨɜ
ɤɨɧɟɱɧɵɟ ɤɨɧɟɱɧɵɟɫɤɜɨɡɧɵɟ

ɑɢɫɥɨ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ
ɩɚɫɫɚɠɢɪɫɤɢɯ

ɩɨɟɡɞɨɜ
ɞɚɥɶɧɟɝɨ

ɫɥɟɞɨɜɚɧɢɹ ɜ
ɫɭɬɤɢ

Ⱦɨ 10
11-20
21-30
31-40
41-50
51-60

2
2-3
4-5
6-7
8-9
9-10

1-2
2-3
3

3-4
4

4-5

1-2
2-3
3-4
4-5
6-7
8

Ɍɢɩ ɫɯɟɦɵ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ �ɢɥɢ ɨɬɞɟɥɶɧɨɝɨ ɟɟ ɩɚɪɤɚ)
ɬɭɩɢɤɨɜɵɣ ɫɤɜɨɡɧɨɣ

Ʉɚɬɟɝɨɪɢɹ ɩɨɟɡɞɨɜ
ɤɨɧɟɱɧɵɟ ɤɨɧɟɱɧɵɟɫɤɜɨɡɧɵɟ

ɑɢɫɥɨ ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ
ɩɪɢɝɨɪɨɞɧɵɯ

�ɦɨɬɨɪ-
ɜɚɝɨɧɧɵɯ) 

ɩɨɟɡɞɨɜ ɜ ɫɭɬɤɢ

Ⱦɨ 20
21-40
41-60
61-80
81-100
101-120

2
2

2-3
3

3-4
4-5

1-2
1-2
2
2

2-3
3

1-2
1-2
2

2-3
2-3
3-4

Ʌɟɤ
ɰɢɹ
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Ƀ 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɭɬɟɣ

ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɹɯ
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



3. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ
ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣɅɟɤ

ɰɢɹ
11
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Ʉɨɥɢɱɟɫɬɜɨ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɭɬɟɣ ɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɚɪɤɚɯ

mɬɟɯ=
ȈN(tɨɛ–tɩɚɫ)

24 kɧɟɪ+1=
ȈNtɡɚɧ

24 kɧɟɪ+1
ȈN � ɨɛɳɟɟ ɱɢɫɥɨ ɤɨɧɟɱɧɵɯ ɩɨɟɡɞɨɜ

tɩɚɫ � ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɚ ɧɚ ɩɭɬɹɯ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɩɨ ɩɪɢɛɵɬɢɢ ɢ ɩɟɪɟɞ
ɨɬɩɪɚɜɥɟɧɢɟɦ, ɱ

tɨɛ � ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɨɪɨɬɚ ɫɨɫɬɚɜɨɜ ɨɬ ɩɪɢɛɵɬɢɹ ɞɨ ɨɬɩɪɚɜɥɟɧɢɹ ɜ ɞɚɧɧɨɦ ɩɭɧɤɬɟ, ɱ
(tɨɛ=7–12 ɱ) 

ȈNtɡɚɧ � ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɨɜ ɧɚ ɩɭɬɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɪɤɚ ɩɨ ɨɛɨɪɨɬɭ, ɫɱɢɬɚɹ
ɨɬ ɦɨɦɟɧɬɚ ɩɪɢɟɦɚ ɩɨɟɡɞɚ ɫ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɞɚɱɢ ɷɬɨɝɨ
ɫɨɫɬɚɜɚ ɩɨɞ ɩɨɫɚɞɤɭ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɟɝɨ ɧɚ ɩɭɬɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɪɤ ɫ ɭɱɟɬɨɦ
ɜɪɟɦɟɧɢ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɦɚɪɲɪɭɬɨɜ ɩɨɞɚɱɢ ɢ ɭɛɨɪɤɢ, ɱ

kɧɟɪ � ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɢɛɵɬɢɹ ɩɨɟɡɞɨɜ (kɧɟɪ=1,5–1,9) 

ȈN

mɬɟɯ

2 3 4 5 6 7 81

2

3

4

5

6

7

8

1

kɧɟɪ=1,5
kɧɟɪ=1,7

kɧɟɪ=1,9

ȈN =1–8

mɬɟɯ=2–8
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Ʉɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɭɬɟɣ ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ

mɩɩ=
tɡɚɧ

I +mɞɨɩ
tɡɚɧ � ɜɪɟɦɹ ɡɚɧɹɬɢɹ ɩɭɬɢ ɩɨɟɡɞɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɚɬɟɝɨɪɢɢ, ɦɢɧ (tɡɚɧ=70–90 ɦɢɧ) 

ɑɢɫɥɨ ɩɭɬɟɣ ɜ ɩɚɪɤɟ ɩɪɢɟɦɚ

tɡɚɧ=tɩɪ+tɬɟɯ+tɭɛ
tɩɪ � ɜɪɟɦɹ ɧɚ ɩɪɢɟɦ ɩɨɟɡɞɚ ɜ ɩɚɪɤ, ɦɢɧ
tɬɟɯ � ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɜ ɩɚɪɤɟ ɩɪɢɟɦɚ, ɦɢɧ
tɭɛ � ɜɪɟɦɹ ɧɚ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɭɛɨɪɤɭ ɫɨɫɬɚɜɚ ɜ ɊɗȾ, ɦɢɧ

I � ɢɧɬɟɪɜɚɥ ɩɪɢɛɵɬɢɹ ɩɨɟɡɞɨɜ ɜ ɩɚɪɤ ɩɪɢɟɦɚ ɜ ɢɧɬɟɧɫɢɜɧɵɣ ɩɟɪɢɨɞ, ɦɢɧ
�ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ)

mɞɨɩ � ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɭɬɶ ɞɥɹ ɥɨɤɨɦɨɬɢɜɨɜ
ɑɢɫɥɨ ɩɭɬɟɣ ɜ ɊɗȾ

m =
tɡɚɧNɷ

Ta
tɡɚɧ � ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɚ ɧɚ ɪɟɦɨɧɬɧɨ�ɷɤɢɩɢɪɨɜɨɱɧɵɯ ɩɭɬɹɯ ɫ ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ

ɧɚ ɩɨɞɚɱɭ ɢ ɜɵɜɨɞ ɫɨɫɬɚɜɚ ɧɚ ɩɭɬɢ ɨɬɩɪɚɜɥɟɧɢɹ, ɱ
Nɷ� ɱɢɫɥɨ ɫɨɫɬɚɜɨɜ, ɬɪɟɛɭɸɳɢɯ ɷɤɢɩɢɪɨɜɤɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ
T� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɞɧɨɣ ɫɦɟɧɵ, ɱ
ɚ� ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɦɟɧ ɡɚ ɫɭɬɤɢ (ɚ=2–3)

3. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ
ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ʉɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɭɬɟɣ ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ

mɩɩ=
ȈN(tɡɚɧ�ɬɟɯ)+tɡɚɧ�ɝɨ)+tɨɛɦ+tɷɤ)

Iɜɵɜ
+mɞɨɩ

tɡɚɧ�ɬɟɯ) � ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɨɜ ɧɚ ɩɭɬɹɯ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɱ

ɑɢɫɥɨ ɩɭɬɟɣ ɜ ɩɚɪɤɟ ɨɬɩɪɚɜɥɟɧɢɹ �ɨɬɫɬɨɹ)

tɡɚɧ�ɝɨ) � ɜɪɟɦɹ ɡɚɧɹɬɢɹ ɩɭɬɢ ɩɨɟɡɞɨɦ, ɱ

tɨɛɦ � ɜɪɟɦɹ ɧɚ ɨɛɦɵɜɤɭ ɨɞɧɨɝɨ ɫɨɫɬɚɜɚ, ɱ (tɨɛɦ =0,5 –1 ɱ)
tɷɤ � ɜɪɟɦɹ ɨɩɟɪɚɰɢɣ ɜ ɊɗȾ, ɱ

mɞɨɩ � ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɯɨɞɨɜɨɣ ɩɭɬɶ

ɑɢɫɥɨ ɩɭɬɟɣ ɞɥɹ ɫɬɨɹɧɤɢ ɪɟɡɟɪɜɧɵɯ ɜɚɝɨɧɨɜ

m0 = ȈNɫn
ȈNɫ� ɱɢɫɥɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɣ ɩɚɪɵ ɩɨɟɡɞɨɜ

ɩɨ ɤɚɠɞɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ
Nɷ� ɱɢɫɥɨ ɩɚɪ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ, ɫɧɢɦɚɟɦɵɯ ɩɨ ɨɬɞɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ

ɩɨ ɡɢɦɧɟɦɭ ɝɪɚɮɢɤɭ

tɡɚɧ�ɝɨ)= tɩɪ+tɬɟɯ+tɭɛ

m =0,1Nɩɪ
Nɩɪ� ɱɢɫɥɨ ɫɨɫɬɚɜɨɜ, ɩɪɢɩɢɫɚɧɧɵɯ ɤ ɞɚɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

ɑɢɫɥɨ ɩɭɬɟɣ ɞɥɹ ɫɬɨɹɧɤɢ ɪɟɡɟɪɜɧɵɯ ɜɚɝɨɧɨɜ ɜ ɩɟɪɢɨɞ ɫɩɚɞɚ ɞɜɢɠɟɧɢɹ

3. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ
ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ƀ 4. ȼɵɛɨɪ ɬɢɩɚ ɫɯɟɦɵ

ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

ɑɢɫɥɨ
ɮɨɪɦɢɪɭɟɦɵɯ

ɩɨɟɡɞɨɜ
ɜ ɫɭɬɤɢ, nɮ

Ɉɛɳɟɟ ɱɢɫɥɨ ɤɨɧɟɱɧɵɯ
�ɮɨɪɦɢɪɭɟɦɵɯ

ɢ ɨɛɨɪɚɱɢɜɚɟɦɵɯ)
ɩɨɟɡɞɨɜ ɜ ɫɭɬɤɢ, nɮɨ

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ

ɊɗȾ, ȼɆɆ, ɉɈɉ, Ɉɉ

Ɍɢɩ ɫɯɟɦɵ

ɨɞɧɨɩɚɪɤɨɜɚɹ
ɦɧɨɝɨɩɚɪɤɨɜɚɹ

ɊɗȾ, ȼɆɆ, ɉɈɉ
ȼɆɆ, ɉɈɉ, ɗɉ�Ɉɉ
ȼɆɆ, ɉɈɉ, ɗɉ

ɉɈɉ, ɗɉ ɨɞɧɨɩɚɪɤɨɜɚɹ
ɨɞɧɨɩɚɪɤɨɜɚɹ
ɦɧɨɝɨɩɚɪɤɨɜɚɹ

nɮ=1…4

nɮ>4
nɮɨ>11

nɮɨ=1...11

nɮɨ<5

nɮɨ>11
4<nɮɨ<12

ɊɗȾ±ɪɟɦɨɧɬɧɨ�ɷɤɢɩɢɪɨɜɨɱɧɨɟ ɞɟɩɨ; ȼɆɆ � ɜɚɝɨɧɨɦɨɟɱɧɚɹ ɦɚɲɢɧɚ;
ɉɈɉ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɟ ɩɭɬɢ; Ɉɉ� ɩɭɬɢ ɨɬɫɬɨɹ; ɗɉ�ɷɤɢɩɢɪɨɜɨɱɧɵɟ ɩɭɬɢ

Ɉɞɧɨɩɚɪɤɨɜɚɹ ɫɯɟɦɚ
ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

Ɇɧɨɝɨɩɚɪɤɨɜɚɹ ɫɯɟɦɚ
ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ƀ 5. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɭɬɟɣ

ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ

ɉɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɩɭɬɟɣ ɜ ɨɫɧɨɜɧɵɯ ɩɚɪɤɚɯ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɤɨɧɟɱɧɵɯ
ɮɨɪɦɢɪɭɟɦɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ

ɩɨɟɡɞɨɜ ɜ ɫɭɬɤɢ

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɭɫɬɪɨɣɫɬɜɚ

ɑɢɫɥɨ ɩɭɬɟɣ
Ⱦɨ 5
6–10

11–15
16–20
21–25
26–30
31–35
35–40
41–45
46–50

ɉɉ ɉɈ ɉɈɉ ɊɗȾ ɗɉ ȼɆɆ

–
–

2–3
3–4
4–5
5–6
6–7
7–8
8–9
9–10

–
–

4–5
5–6
6–7
8–9

10–11
11–12
13–14
14–15

1–2
2–3
4–5
5–6
7–8
9–10

11–12
13–14
15–16
17–18

–
1–2
2–3

3
3–4

4
4–5
6

6–7
8

1–2
–
–
–
–
–
–
–
–
–

–
1
1
1

1–2
2
2
2
2
3
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ɉɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɩɭɬɟɣ ɜ ɨɫɧɨɜɧɵɯ ɩɚɪɤɚɯ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɤɨɧɟɱɧɵɯ
ɨɛɨɪɚɱɢɜɚɟɦɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ

ɩɨɟɡɞɨɜ ɜ ɫɭɬɤɢ

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɭɫɬɪɨɣɫɬɜɚ

ɑɢɫɥɨ ɩɭɬɟɣ
Ⱦɨ 5
6–10

11–15
16–20
21–25
26–30
31–35
35–40
41–45
46–50

ɉɉ ɉɈ ɉɈɉ ɊɗȾ ɗɉ ȼɆɆ

–
–
–

2–3
3

3–4
4

4–5
5

–
–
–

4–5
5–6
6–7
7–8

8–10
10–11

1–2
2

3–4
4–5
5–6
6–7
7–8

9–10
11–12

–
–
–
2

2–3
3

3–4
4

4–5

1–2
2

2–3
–
–
–
–
–
–

–
–
–
1

1–2
2
2
2
2

5–6 11–12 13–14 5 3

5. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɩɭɬɟɣ
ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ
ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢɅɟɤ

ɰɢɹ
11
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ɑɢɫɥɨ ɜɚɝɨɧɨɜ ɜ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɦ
ɩɚɫɫɚɠɢɪɫɤɨɦ ɫɨɫɬɚɜɟ

5 ɦ 5 ɦ

10 ɦ

Ɋɟɦɨɧɬɧɨ�ɷɤɢɩɢɪɨɜɨɱɧɵɟ
ɩɭɬɢ

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɦɨɧɬɧɨ�ɷɤɢɩɢɪɨɜɨɱɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ

26 ɦ

ɟɭɲ

ɟɝɚɛ

ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ȼɆɆ ɢ ɩɚɪɤɚ ɩɪɢɟɦɚ

ȼɆɆ
ɉɉ

ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɊɗȾ ɢ ɩɚɪɤɨɜ ɫɬɚɧɰɢɢ

Ɉɛɴɟɞɢɧɟɧɧɵɣ
ɬɟɯɧɢɱɟɫɤɢɣ ɩɚɪɤ

ɊɗȾ � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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ɇ Ʌɟɤɰɢɹ 12

1. ɉɪɨɟɤɬɵ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɜ Ȼɟɥɚɪɭɫɢ
2. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ
ɫɬɚɧɰɢɣ ɜ Ȼɟɥɚɪɭɫɢ

3. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɜɨɤɡɚɥɨɜ
ɡɚ ɪɭɛɟɠɨɦ

4. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɡɚ ɪɭɛɟɠɨɦ
5. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɜɨɤɡɚɥɨɜ ɢ ɩɪɢɜɨɤɡɚɥɶɧɵɯ ɩɥɨɳɚɞɟɣ ɡɚ ɪɭɛɟɠɨɦ

ɈɋɈȻȿɇɇɈɋɌɂɈɋɈȻȿɇɇɈɋɌɂ ɊȺɁȼɂɌɂəɊȺɁȼɂɌɂə
ɉȺɋɋȺɀɂɊɋɄɂɏɉȺɋɋȺɀɂɊɋɄɂɏ

ɂɂ ɌȿɏɇɂɑȿɋɄɂɏɌȿɏɇɂɑȿɋɄɂɏ ɋɌȺɇɐɂɃɋɌȺɇɐɂɃ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.178-183.
2. ɉɪɚɜɞɢɧ ɇ�ȼ. ɉɚɫɫɚɠɢɪɫɤɢɟ ɫɬɚɧɰɢɢ. Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1973. - ɋ. 122-127.
3. ɉɪɚɜɢɥɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ
ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɤɨɥɟɢ 1520 ɦɦ. Ɇ.:Ɍɟɯɧɢɮɨɪɦ, 2001. - ɋ. 144-148, 194-196. 
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1. ɉɪɨɟɤɬɵ ɪɚɡɜɢɬɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
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2. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɡɜɢɬɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ

ɜ ȻɟɥɚɪɭɫɢɅɟɤ
ɰɢɹ

12

Ɉɋ
ɈȻ

ȿɇ
ɇɈ

ɋɌ
ɂ

Ɉɋ
ɈȻ

ȿɇ
ɇɈ

ɋɌ
ɂ ɊȺ

Ɂȼɂ
Ɍɂ

ə

ɊȺ
Ɂȼɂ

Ɍɂ
ə

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɉȺ
ɋɋ

Ⱥɀ
ɂɊ

ɋɄ
ɂɏ

ɂɂ Ɍȿ
ɏɇ

ɂɑ
ȿɋ

Ʉɂ
ɏ

Ɍȿ
ɏɇ

ɂɑ
ȿɋ

Ʉɂ
ɏ ɋɌ

Ⱥɇ
ɐɂ

Ƀ

ɋɌ
Ⱥɇ

ɐɂ
Ƀ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



3. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɡɜɢɬɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɜɨɤɡɚɥɨɜ

ɡɚ ɪɭɛɟɠɨɦɅɟɤ
ɰɢɹ
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1. Ⱥɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ
ɜ ɤɚɱɟɫɬɜɟ ɝɨɪɨɞɫɤɨɝɨ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɚɧɰɢɣ ɦɚɫɫɨɜɨɣ
ɩɟɪɟɫɚɞɤɢ ɩɚɫɫɚɠɢɪɨɜ ɫ ɩɪɢɝɨɪɨɞɧɵɯ ɥɢɧɢɣ ɧɚ ɝɨɪɨɞɫɤɢɟ ɜɢɞɵ
ɬɪɚɧɫɩɨɪɬɚ �ɦɟɬɪɨɩɨɥɢɬɟɧ, ɫɤɨɪɨɫɬɧɨɣ ɬɪɚɦɜɚɣ)

2. ɋɨɡɞɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɫɟɬɢ ɩɪɢɝɨɪɨɞɧɵɯ ɢ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ
ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɫ ɨɫɬɚɧɨɜɨɱɧɵɦɢ ɩɭɧɤɬɚɦɢ ɩɨɞ ɡɟɦɥɟɣ

3. ɋɨɟɞɢɧɟɧɢɟ ɬɭɩɢɤɨɜɵɯ ɫɬɚɧɰɢɣ ɩɨɞɡɟɦɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ,
ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɹɦɭɸ ɫɜɹɡɶ ɰɟɧɬɪɚ ɝɨɪɨɞɚ ɫ ɞɪɭɝɢɦɢ
ɪɚɣɨɧɚɦɢ ɝɨɪɨɞɚ, ɪɚɡɝɪɭɠɚɹ ɝɨɪɨɞɫɤɨɣ ɬɪɚɧɫɩɨɪɬ ɢ ɭɥɢɱɧɭɸ ɫɟɬɶ.
Ⱦɢɚɦɟɬɪɵ ɫɨɨɪɭɠɚɸɬɫɹ ɧɚ ɪɚɡɦɟɪɵ ɞɜɢɠɟɧɢɹ 200-1000 ɩɚɪ ɩɨɟɡɞɨɜ
ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɦɚɹɬɧɢɤɨɜɨɝɨ ɞɜɢɠɟɧɢɹ

4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɞɢɚɦɟɬɪɨɜ ɫ ɫɨɟɞɢɧɟɧɢɟɦ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɚɧɰɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɭɡɥɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ
ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɨɜ

5. ɋɨɨɪɭɠɟɧɢɟ ɩɟɪɟɫɚɞɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ
ɬɪɚɧɫɩɨɪɬɚ ɢ ɦɟɬɪɨɩɨɥɢɬɟɧɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɟɞɢɧɵɯ ɫɬɚɧɰɢɣ
ɩɟɪɟɫɚɞɤɢ ɧɚ ɫɬɵɤɨɜɵɯ ɩɭɧɤɬɚɯ

6. ȼɵɧɨɫ ɩɭɬɟɣ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɧɚ ɷɫɬɚɤɚɞɵ, ɪɚɡɜɹɡɤɚ
ɜɨɤɡɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



4. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ
ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɡɚ ɪɭɛɟɠɨɦ
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1. Ɋɚɡɜɢɬɢɟ ɫɬɚɧɰɢɣ ɩɨ ɦɧɨɝɨɩɚɪɤɨɜɵɦ ɫɯɟɦɚɦ ɫ ɫɨɨɪɭɠɟɧɢɟɦ
ɤɪɵɬɵɯ ɡɞɚɧɢɣ ɷɤɢɩɢɪɨɜɨɱɧɨɝɨ ɞɟɩɨ �ɊɗȾ)

2. ɋɬɪɨɝɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɪɚɛɨɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɭɡɥɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɥɢɧɢɣ ɞɥɹ ɩɟɪɟɞɚɱɢ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ ɢɡ ɩɚɫɫɚɠɢɪɫɤɨɣ ɫɬɚɧɰɢɢ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ
ɢ ɨɛɪɚɬɧɨ

4. ɋɨɡɞɚɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɨɛɫɥɭɠɢɜɚɧɢɹ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚɜɨɜ ɜ ɨɬɞɟɥɶɧɵɯ ɩɚɪɤɚɯ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ
ɢ ɭɜɹɡɤɚ ɢɯ ɫ ɝɪɚɮɢɤɚɦɢ ɩɟɪɟɞɚɱɢ ɫɨɫɬɚɜɨɜ ɜ ɞɪɭɝɢɟ ɩɚɪɤɢ
ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ

5. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɦɧɨɝɨɭɪɨɜɧɟɜɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜ
ɩɚɫɫɚɠɢɪɫɤɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɣ

6. ɇɟɡɧɚɱɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɩɭɬɟɣ ɩɪɢɟɦɧɵɯ ɩɚɪɤɨɜ ɬɟɯɧɢɱɟɫɤɢɯ
ɫɬɚɧɰɢɣ (260-400 ɦ)

7. ȼɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜ ɩɚɪɤɚɯ
ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɩɪɢ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɮɨɪɦɥɟɧɢɹ
ɞɨɤɭɦɟɧɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ
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ɁɅɕɍɁɅ
ɕ Ʌɟɤɰɢɹ 16

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɭɡɥɨɜ
2. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɫ ɨɞɧɨɣ ɫɬɚɧɰɢɟɣ
3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɤɪɟɫɬɨɨɛɪɚɡɧɨɝɨ ɬɢɩɚ
4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɬɪɟɭɝɨɥɶɧɨɝɨ ɬɢɩɚ
5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣ
6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣ
7. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɪɚɞɢɚɥɶɧɨɝɨ ɬɢɩɚ
8. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚ
9. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɩɨɥɭɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ
10. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ
11. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ
12. ɀɟɥɟɡɧɨɞɨɪɨɠɧɨ�ɪɟɱɧɵɟ ɭɡɥɵ
13. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɦɨɪɫɤɢɟ ɩɨɪɬɵ
14. ɉɪɨɦɵɲɥɟɧɧɵɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ Ȼɟɥɚɪɭɫɢ

ɏȺɊȺɄɌȿɊɇɕȿɏȺɊȺɄɌȿɊɇɕȿ ɋɏȿɆɕɋɏȿɆɕ
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ ɍɁɅɈȼɍɁɅɈȼ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.286-313.
2. ɉɪɚɜɢɥɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ
ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɤɨɥɟɢ 1520 ɦɦ. Ɇ.:Ɍɟɯɧɢɮɨɪɦ, 2001. - ɋ. 144-148, 194-196.
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Ɉȼ 1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɭɡɥɨɜ
ɉɨ ɯɚɪɚɤɬɟɪɭ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:
� ɬɪɚɧɡɢɬɧɵɟ ɫ ɧɟɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɪɚɛɨɬɵ
ɛɟɡ ɬɹɝɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ �ɩɪɨɯɨɞɧɵɟ);
� ɬɪɚɧɡɢɬɧɵɟ ɫ ɧɟɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɪɚɛɨɬɵ
ɫ ɬɹɝɨɜɵɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ;
� ɫ ɛɨɥɶɲɨɣ ɦɟɫɬɧɨɣ ɪɚɛɨɬɨɣ ɢ ɬɪɚɧɡɢɬɧɵɦɢ ɩɟɪɟɜɨɡɤɚɦɢ;
� ɬɨɥɶɤɨ ɫ ɦɟɫɬɧɨɣ ɪɚɛɨɬɨɣ �ɤɨɧɟɱɧɵɟ); 
� ɩɟɪɟɜɚɥɨɱɧɵɟ ɫ ɜɨɞɵ ɧɚ ɠɟɥɟɡɧɭɸ ɞɨɪɨɝɭ ɢ ɨɛɪɚɬɧɨ;
� ɩɟɪɟɝɪɭɡɨɱɧɵɟ ɫ ɨɞɧɨɣ ɤɨɥɟɢ ɧɚ ɞɪɭɝɭɸ;
� ɩɪɨɦɵɲɥɟɧɧɵɟ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɤɪɭɩɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɚɣɨɧɵ
ɉɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɨɥɨɠɟɧɢɸ:
� ɫɭɯɨɩɭɬɧɵɟ;
� ɧɚ ɛɟɪɟɝɚɯ ɫɭɞɨɯɨɞɧɵɯ ɪɟɤ;
� ɧɚ ɛɟɪɟɝɚɯ ɦɨɪɟɣ
Ɉɬ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ:
� ɨɛɴɟɞɢɧɟɧɧɵɟ;
� ɪɚɡɞɟɥɶɧɵɟ
ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɫɢɥ:
� ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɪɚɣɨɧɚɯ ɫ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ;
� ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɪɚɣɨɧɚɯ ɫ ɤɪɭɩɧɨɣ ɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ;
� ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɪɚɣɨɧɚɯ ɫ ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ
ɉɨ ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɨɫɧɨɜɧɵɯ ɭɫɬɪɨɣɫɬɜ:
� ɫ ɨɞɧɨɣ ɫɬɚɧɰɢɟɣ;
� ɤɪɟɫɬɨɨɛɪɚɡɧɵɟ;
� ɬɪɟɭɝɨɥɶɧɵɟ;
� ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣ;
� ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣ;
� ɪɚɞɢɚɥɶɧɵɟ;
� ɬɭɩɢɤɨɜɵɟ
� ɩɨɥɭɤɨɥɶɰɟɜɵɟ;
� ɤɨɥɶɰɟɜɵɟ;
� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ � Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



2. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ ɫ ɨɞɧɨɣ ɫɬɚɧɰɢɟɣ
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Ɉȼ 3. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɤɪɟɫɬɨɨɛɪɚɡɧɨɝɨ ɬɢɩɚ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



4. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɬɪɟɭɝɨɥɶɧɨɝɨ ɬɢɩɚɅɟɤ
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5. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣɅɟɤ
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6. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɰɢɣɅɟɤ
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7. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɪɚɞɢɚɥɶɧɨɝɨ ɬɢɩɚɅɟɤ
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8. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚɅɟɤ

ɰɢɹ
16

ɏȺ
ɊȺ

ɄɌ
ȿɊɇ

ɕȿ

ɏȺ
ɊȺ

ɄɌ
ȿɊɇ

ɕȿ ɋ
ɏȿ

Ɇɕ
ɋɏ

ȿɆ
ɕ

ɀȿ
Ʌȿ

Ɂɇ
ɈȾ

ɈɊ
Ɉɀ

ɇɕ
ɏ

ɀȿ
Ʌȿ

Ɂɇ
ɈȾ

ɈɊ
Ɉɀ

ɇɕ
ɏ ɍɁɅ

Ɉȼ
ɍɁɅ

Ɉȼ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



9. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɩɨɥɭɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚɅɟɤ
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Ɉȼ 10. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɤɨɥɶɰɟɜɨɝɨ ɬɢɩɚ

ɛɟɡ ɞɢɚɦɟɬɪɚ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



11. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚɅɟɤ
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12. ɀɟɥɟɡɧɨɞɨɪɨɠɧɨ-
ɪɟɱɧɵɟ ɭɡɥɵɅɟɤ
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ɛɟɡ ɦɨɫɬɨɜɵɯ ɩɟɪɟɯɨɞɨɜ
ɫ ɦɨɫɬɨɜɵɦ ɩɟɪɟɯɨɞɨɦ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



13. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ,
ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɦɨɪɫɤɢɟ ɩɨɪɬɵɅɟɤ
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ɦɨɪɫɤɨɣ ɩɨɪɬ ɪɚɫɩɨɥɨɠɟɧ:

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



14. ɉɪɨɦɵɲɥɟɧɧɵɟ
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵɅɟɤ
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ɭɡɟɥ ɬɭɩɢɤɨɜɨɝɨ ɬɢɩɚ
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14. ɉɪɨɦɵɲɥɟɧɧɵɟ
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵɅɟɤ
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Ɉȼ 15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
Ȼɟɥɚɪɭɫɢ

Ƚɪɨɞɧɟɧɫɤɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
Ȼɟɥɚɪɭɫɢ

Ɇɢɧɫɤɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ
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15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ȻɟɥɚɪɭɫɢɅɟɤ
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Ɉɪɲɚɧɫɤɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ
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15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ȻɟɥɚɪɭɫɢɅɟɤ
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Ɇɨɝɢɥɟɜɫɤɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ
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15. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɭɡɥɵ
ȻɟɥɚɪɭɫɢɅɟɤ

ɰɢɹ
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ȼɢɬɟɛɫɤɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɭɡɟɥ
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ɕ Ʌɟɤɰɢɹ 17

1. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɩɟɪɟɫɟɱɟɧɢɣ ɦɚɪɲɪɭɬɨɜ ɫɥɟɞɨɜɚɧɢɹ ɩɨɟɡɞɨɜ
ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ

2. Ɋɚɫɱɟɬ ɡɚɞɟɪɠɟɤ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɦɚɪɲɪɭɬɨɜ
3. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɪɚɡɜɹɡɨɤ ɩɭɬɟɣ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ
4. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɜɹɡɨɤ
5. Ɋɚɡɜɹɡɤɚ ɩɟɪɟɫɟɱɟɧɢɣ ɦɚɪɲɪɭɬɨɜ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ
6. Ɉɛɯɨɞɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɭɡɥɨɜ
7.ɍɫɥɨɜɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɯɨɞɨɜ ɭɡɥɨɜ

ɊȺɁȼəɁɄɂɊȺɁȼəɁɄɂ ɂɂ ɉɈȾɏɈȾɕɉɈȾɏɈȾɕ
ȼȼ ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ ɍɁɅȺɏɍɁɅȺɏ

Ʌɢɬɟɪɚɬɭɪɚ
1. ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɫɬɚɧɰɢɢ ɢ ɭɡɥɵ. Ɇ.: ɍɆɄ Ɇɉɋ, 2002. - ɋ.323-336.
2. ɉɪɚɜɢɥɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɣ ɢ ɭɡɥɨɜ
ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɤɨɥɟɢ 1520 ɦɦ. Ɇ.:Ɍɟɯɧɢɮɨɪɦ, 2001. - ɋ. 144-148, 194-196.
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Ⱥɏ 1. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɩɟɪɟɫɟɱɟɧɢɣ
ɦɚɪɲɪɭɬɨɜ ɫɥɟɞɨɜɚɧɢɹ ɩɨɟɡɞɨɜ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ

ɋɥɢɹɧɢɟ �ɋ), ɪɚɡɜɟɬɜɥɟɧɢɟ �Ɋ), ɩɟɪɟɫɟɱɟɧɢɟ �ɉ) ɦɚɪɲɪɭɬɨɜ

Ⱥ

Ȼ

ȼ Ƚ
6-24 ɩɚɪɵ
ɩɨɟɡɞɨɜ�ɫɭɬ

36-72 ɩɚɪɵ
ɩɨɟɡɞɨɜ�ɫɭɬ

ɋ Ɋ
ɉ

ɉ ɉ ɉ

ɒɥɸɡɵ �ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɪɨɩɭɫɤɚ ɜɫɬɪɟɱɧɵɯ ɩɨɟɡɞɨɜ) 

Lɲ

�ɧɟɩɨɥɧɵɟ:

�ɩɨɥɧɵɟ:

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ⱥɏ 1. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɩɟɪɟɫɟɱɟɧɢɣ
ɦɚɪɲɪɭɬɨɜ ɫɥɟɞɨɜɚɧɢɹ ɩɨɟɡɞɨɜ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ

ɉɭɬɟɜɵɟ ɩɨɫɬɵ:
�ɩɪɟɞɭɡɥɨɜɵɟ;
� ɩɪɢɦɵɤɚɧɢɹ;
� ɪɚɡɜɟɬɜɥɟɧɢɹ;
� ɫɥɢɹɧɢɹ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017
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Ⱥɏ 2. Ɋɚɫɱɟɬ ɡɚɞɟɪɠɟɤ
ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɣ ɦɚɪɲɪɭɬɨɜ

Ⱥ

Ȼ

ȼ Ƚ

Ɋɚɜɧɨɩɪɚɜɧɵɟ ɦɚɪɲɪɭɬɵ:

Ⱥ�Ȼ: ɉɟɪɟɞɚɱɚ ɦɚɧɟɜɪɨɜɨɝɨ ɥɨɤɨɦɨɬɢɜɚ ɜ ɥɨɤɨɦɨɬɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ
ȼ�Ƚ: ɉɟɪɟɫɬɚɧɨɜɤɚ ɦɚɧɟɜɪɨɜɨɝɨ ɥɨɤɨɦɨɬɢɜɚ ɧɚ ɜɵɬɹɠɧɨɣ ɩɭɬɶ

Ɍɡ=
6,08N1N2(t12+t22)

2880
Ɍɡ � ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɟɤ, ɱɚɫ�ɝɨɞ;

N1, N2� ɱɢɫɥɨ ɩɟɪɟɞɜɢɠɟɧɢɣ ɩɨ ɩɟɪɜɨɦɭ ɢ ɜɬɨɪɨɦɭ ɦɚɪɲɪɭɬɭ, ɟɞ./ɫɭɬ
t1, t2� ɜɪɟɦɹ ɡɚɧɹɬɢɹ ɩɟɪɟɫɟɱɟɧɢɹ ɨɞɧɢɦ ɩɟɪɟɞɜɢɠɟɧɢɟɦ, ɦɢɧ

ɇɟɪɚɜɧɨɩɪɚɜɧɵɟ ɦɚɪɲɪɭɬɵ:

Ⱥ�Ȼ: ɉɟɪɟɞɚɱɚ ɦɚɧɟɜɪɨɜɨɝɨ ɥɨɤɨɦɨɬɢɜɚ ɜ ɥɨɤɨɦɨɬɢɜɧɨɟ ɯɨɡɹɣɫɬɜɨ
ȼ�Ƚ: Ɉɬɩɪɚɜɥɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɩɨɟɡɞɚ

Ɍɡ=
6,08N1N2(t1+t2)2

2880
� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



3. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɪɚɡɜɹɡɨɤ ɩɭɬɟɣ
ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ

ɉɪɨɫɬɟɣɲɢɟ ɪɚɡɜɹɡɤɢ
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ɰɢɹ
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Ɋɚɡɜɹɡɤɢ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ
ɢɥɢ ɩɪɢɦɵɤɚɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɥɢɧɢɣ
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4. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɜɹɡɨɤ
Ʌɟɤ

ɰɢɹ
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Ɋɚɡɜɹɡɤɢ ɩɨ ɥɢɧɢɹɦ � ɬɨɥɶɤɨ ɜ ɭɡɥɚɯ ɫ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ ɨɞɧɨɩɭɬɧɵɯ
ɢɥɢ ɨɞɧɨɩɭɬɧɨɝɨ ɢ ɞɜɭɯɩɭɬɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ

Ɋɚɡɜɹɡɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ � ɜ ɭɡɥɚɯ ɫ ɨɞɧɨɣ ɫɬɚɧɰɢɟɣ, ɬɪɟɭɝɨɥɶɧɨɝɨ,
ɤɪɟɫɬɨɨɛɪɚɡɧɨɝɨ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɬɢɩɨɜ

Ɋɚɡɜɹɡɤɢ ɩɨ ɪɨɞɭ ɞɜɢɠɟɧɢɹ � ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɭɡɥɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ
ɝɪɭɡɨɜɵɯ, ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɫɬɚɧɰɢɣ
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5. Ɋɚɡɜɹɡɤɚ ɩɟɪɟɫɟɱɟɧɢɣ ɦɚɪɲɪɭɬɨɜ
ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯɅɟɤ
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Ⱥɏ 6. Ɉɛɯɨɞɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɭɡɥɨɜ

ɋɯɟɦɚ ɨɛɯɨɞɚ ɩɚɫɫɚɠɢɪɫɤɨɣ ɢ ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɫɬɚɧɰɢɣ

Ɉɛɯɨɞɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ:
� ɝɥɭɛɨɤɢɟ;
� ɩɚɪɚɥɥɟɥɶɧɵɟ ɯɨɞɵ;
� ɦɟɫɬɧɵɟ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017



6. Ɉɛɯɨɞɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɭɡɥɨɜ

ɋɯɟɦɚ ɨɛɯɨɞɚ ɫ ɤɪɭɩɧɵɦ ɦɨɫɬɨɜɵɦ ɩɟɪɟɯɨɞɨɦ
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Ⱥɏ 7. ɍɫɥɨɜɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ
ɨɛɯɨɞɨɜ ɭɡɥɨɜ

1. ɉɪɨɩɭɫɤ ɬɪɚɧɡɢɬɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ ɢ ɭɝɥɨɜɵɯ ɩɨɬɨɤɨɜ ɛɟɡ ɡɚɯɨɞɚ
ɧɚ ɡɚɝɪɭɠɟɧɧɵɟ ɫɬɚɧɰɢɢ ɭɡɥɚ

2. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨ ɨɛɯɨɞɚɦ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɩɭɫɤ
ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ

3. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɯɨɞɨɜ ɭɡɥɨɜ ɞɥɹ
ɩɪɢɦɵɤɚɧɢɹ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ
ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɞɚɥɟɧɧɵɯ ɦɢɤɪɨɪɚɣɨɧɨɜ ɝɨɪɨɞɚ ɢ ɝɨɪɨɞɨɜ�ɫɩɭɬɧɢɤɨɜ

4. ȼ ɤɚɱɟɫɬɜɟ ɨɛɯɨɞɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɫɟɞɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ
ɧɚɩɪɚɜɥɟɧɢɹ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɚ ɧɢɯ ɪɚɡɞɟɥɶɧɵɦɢ ɩɭɧɤɬɚɦɢ

5. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɯɨɞɨɜ ɫɥɟɞɭɟɬ ɫɬɪɟɦɢɬɶɫɹ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ

6. ɇɚ ɨɛɯɨɞɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɩɭɫɤɚ ɬɪɚɧɡɢɬɧɵɯ ɝɪɭɡɨɜɵɯ
ɩɨɟɡɞɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɦɟɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɷɤɢɩɢɪɨɜɤɢ ɥɨɤɨɦɨɬɢɜɨɜ, 
ɭɫɬɪɨɣɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɚɝɨɧɨɜ, ɫɦɟɧɵ ɢ ɨɬɞɵɯɚ ɛɪɢɝɚɞ

7. Ɉɛɯɨɞɵ ɫɨɨɪɭɠɚɸɬɫɹ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɧɨɫɚ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɢɡ ɝɨɪɨɞɚ ɩɨ
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ

8. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɯɨɞɨɜ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɪɚɛɨɬɵ
ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɨɛɯɨɞɟ.
ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɥɠɧɵ ɧɚɪɭɲɚɬɶ ɢɥɢ ɩɪɢɜɨɞɢɬɶ
ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ

9. Ƚɥɭɛɨɤɢɟ ɨɛɯɨɞɵ (20-30 ɤɦ ɨɬ ɝɨɪɨɞɚ) ɩɪɨɟɤɬɢɪɭɸɬ ɨɛɵɱɧɨ ɜ ɜɢɞɟ
ɩɨɥɧɨɝɨ ɢɥɢ ɧɟɩɨɥɧɨɝɨ ɤɨɥɶɰɚ ɢ ɫɜɹɡɵɜɚɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɫɯɨɞɹɳɢɟɫɹ ɤ
ɭɡɥɭ ɥɢɧɢɢ

� Ƚɨɥɨɜɧɢɱ Ⱥ�Ʉ. 2017


