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Ɇɟɯɚɧɢɤɚ 
 

Ʉɢɧɟɦɚɬɢɤɚ ɩɪяɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢя 

1 0xxsx   – ɩɪɨɟɤɰɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɨɫɶ ɏ 

2 
t

s
υ




=  
– ɫɤɨɪɨɫɬɶ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ 
ɞɜɢɠɟɧɢɹ 

3 
t

s
υɫɪ =  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

4 tυxx x 0  
– ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ 
ɞɜɢɠɟɧɢɹ 

5 
t

υυ
a 0


 
  – ɭɫɤɨɪɟɧɢɟ ɩɪɢ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ  ɞɜɢɠɟɧɢɢ 

6 taυυ 
 0  – ɫɤɨɪɨɫɬɶ ɩɪɢ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ 

7 t
υ+υ

=s
2

0




 – ɩɟɪɟɦɟɳɟɧɢɟ ɩɪɢ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ 

8 
2

2

0

ta
tυs




  
– ɡɚɜɢɫɢɦɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ 
ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɨɬ ɜɪɟɦɟɧɢ 

9 
x

xx
x a

υυ
s

2

2
0

2 
  

– ɩɪɨɟɤɰɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ 
ɞɜɢɠɟɧɢɢ ɛɟɡ ɜɪɟɦɟɧɢ 

10 
2

2

00

at
tυxx   – ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ  

 

Ʉɢɧɟɦɚɬɢɤɚ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢя 

1 
t

NȞ   – ɱɚɫɬɨɬɚ ɨɛɪɚɳɟɧɢɹ 

2 
N

t
T   – ɩɟɪɢɨɞ ɨɛɪɚɳɟɧɢɹ 

3 
Ȟ

T
1

  – ɫɜɹɡɶ ɦɟɠɞɭ ɩɟɪɢɨɞɨɦ  ɢ ɱɚɫɬɨɬɨɣ ɨɛɪɚɳɟɧɢɹ 

4 
t

sυ   – ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ 

5 
T

πrυ 2
  

– ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɩɟɪɢɨɞ 
ɨɛɪɚɳɟɧɢɹ 

6 πrȞυ 2  
– ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɱɚɫɬɨɬɭ 
ɨɛɪɚɳɟɧɢɹ 

7 
t

φω   – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 
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8 
T

πω 2
  

– ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɩɟɪɢɨɞ 
ɨɛɪɚɳɟɧɢɹ 

9 πȞω 2  
– ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɱɚɫɬɨɬɭ 
ɨɛɪɚɳɟɧɢɹ 

10 ωrυ   
– ɮɨɪɦɭɥɚ ɫɜɹɡɢ ɦɟɠɞɭ ɥɢɧɟɣɧɨɣ ɢ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɶɸ 

11 
r

υ
a

2

  
– ɰɟɧɬɪɨɫɬɪɟɦɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ, ɜɵɪɚɠɟɧɧɨɟ 
ɱɟɪɟɡ ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ 

12 rωa 2  
– ɰɟɧɬɪɨɫɬɪɟɦɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ, ɜɵɪɚɠɟɧɧɨɟ 
ɱɟɪɟɡ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ 

 

Ⱦɢɧɚɦɢɤɚ 

1 
m

F
a R



  – ɜɬɨɪɨɣ ɡɚɤɨɧ ɇɶɸɬɨɧɚ 

2 
21 FF


  – ɬɪɟɬɢɣ ɡɚɤɨɧ ɇɶɸɬɨɧɚ 

3 ȝNFɬɪ   – ɦɨɞɭɥɶ ɫɢɥɵ ɬɪɟɧɢɹ 

4 kxF xɭɩɪ   – ɩɪɨɟɤɰɢɹ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ 

5 gmF


  – ɫɢɥɚ ɬɹɠɟɫɬɢ 

6 gmP


  
– ɜɟɫ ɬɟɥɚ ɧɚ ɧɟɩɨɞɜɢɠɧɨɣ ɢɥɢ ɪɚɜɧɨɦɟɪɧɨ 
ɞɜɢɠɭɳɟɣɫɹ ɨɩɨɪɟ (ɩɨɞɜɟɫɟ) 

7 )agm(P


  
– ɜɟɫ ɬɟɥɚ ɧɚ ɨɩɨɪɟ (ɩɨɞɜɟɫɟ), ɞɜɢɠɭɳɟɣɫɹ ɫ 
ɭɫɤɨɪɟɧɢɟɦ 

8 
2

21

r

mm
GF   – ɡɚɤɨɧ ɜɫɟɦɢɪɧɨɝɨ ɬɹɝɨɬɟɧɢɹ 

9 2h)(R

M
Gg


  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ  

10 
R

M
G  – 1-ɚɹ ɤɨɫɦɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ 

11 
0υmυmtF


  – ɜɬɨɪɨɣ ɡɚɤɨɧ ɇɶɸɬɨɧɚ ɜ ɢɦɩɭɥɶɫɧɨɣ ɮɨɪɦɟ 

12 22112211 υ+mυ=mυ+mυm  
 – ɡɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ ɞɥɹ ɞɜɭɯ ɬɟɥ 

 

ɋɬɚɬɢɤɚ 

1 dFM   – ɦɨɦɟɧɬ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ 

2 0
1






n

i
iF  

– ɭɫɥɨɜɢɟ ɪɚɜɧɨɜɟɫɢɹ ɬɟɥɚ, ɧɟ ɢɦɟɸɳɟɝɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ 

3 0
1




n

i
iМ  

– ɭɫɥɨɜɢɟ ɪɚɜɧɨɜɟɫɢɹ ɬɟɥɚ, ɢɦɟɸɳɟɝɨ ɨɫɶ 
ɜɪɚɳɟɧɢɹ 
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Ƚɢɞɪɨɫɬɚɬɢɤɚ 

1 
V

mρ   – ɩɥɨɬɧɨɫɬɶ ɜɟɳɟɫɬɜɚ 

2 
S

F
p   – ɞɚɜɥɟɧɢɟ 

3 ρghp   
– ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨɬ ɜɵɫɨɬɵ 
ɟɟ ɫɬɨɥɛɚ 

4 ɞɧɨɞɧɨ ρgHSF   – ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚ ɞɧɨ ɫɨɫɭɞɚ 

5 ɛɨɤɛɨɤ ρgHSF
2

1
  

– ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚ ɛɨɤɨɜɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɫɭɞɚ 

6 
1

2

2

1

ρ
ρ

h

h
  

– ɡɚɤɨɧ ɫɨɨɛɳɚɸɳɢɯɫɹ ɫɨɫɭɞɨɜ ɞɥɹ 
ɪɚɡɧɨɪɨɞɧɵɯ ɠɢɞɤɨɫɬɟɣ 

7 ρgVFA   – ɡɚɤɨɧ Ⱥɪɯɢɦɟɞɚ 

8 
1

2
12 S

S
FF   

– ɮɨɪɦɭɥɚ ɫɜɹɡɢ ɦɨɞɭɥɟɣ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚ ɩɨɪɲɧɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɚɲɢɧɵ 

Ɋɚɛɨɬɚ, ɷɧɟɪɝɢя, ɦɨɳɧɨɫɬɶ 

1 αcossFA   – ɪɚɛɨɬɚ ɩɨɫɬɨɹɧɧɨɣ ɫɢɥɵ 

2 sFA ɬɪ   – ɪɚɛɨɬɚ ɫɢɥɵ ɬɪɟɧɢɹ 

3 )hh(mgA 21   – ɪɚɛɨɬɚ ɫɢɥɵ ɬɹɠɟɫɬɢ   

4 )xx(
k

A 2
2

2
1

2
  – ɪɚɛɨɬɚ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ 

5 υFN   
– ɦɨɳɧɨɫɬɶ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɞɜɢɠɟɧɢɢ 

6 
t

A
N   – ɦɨɳɧɨɫɬɶ 

7 
2

2mυ
Ek   – ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɬɟɥɚ 

8 mghEp   – ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɬɟɥɚ 

9 
2

2kx
Ep   

– ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɭɩɪɭɝɨ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɬɟɥɚ 

10 constEEE pk   
– ɩɨɥɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɡɚɦɤɧɭɬɨɣ 
ɫɢɫɬɟɦɵ ɬɟɥ 

11 
22

2
1

2
2 mυmυ

A   – ɬɟɨɪɟɦɚ ɨ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɟɥɚ 

12 
N

N
;η

A

Aη ɩɩ   – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
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Ʉɨɥɟɛɚɧɢя ɢ ɜɨɥɧɵ 

1  0 ωtsinAx  
– ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪɞɢɧɚɬɵ ɤɨɥɟɛɥɸɳɟɝɨɫɹ 
ɬɟɥɚ ɨɬ ɜɪɟɦɟɧɢ 

2  0 ωtcosυυ mx  
– ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ 
ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɬɟɥɚ ɨɬ ɜɪɟɦɟɧɢ 

3  0 ωtsinaa mx  
– ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɟɤɰɢɢ ɭɫɤɨɪɟɧɢɹ 
ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɬɟɥɚ ɨɬ ɜɪɟɦɟɧɢ 

4 
T

ππȞω 2
2   – ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ 

5 
T

;Ȟ
Ȟ

T
11

  
– ɫɜɹɡɶ ɦɟɠɞɭ ɩɟɪɢɨɞɨɦ ɢ ɱɚɫɬɨɬɨɣ 
ɤɨɥɟɛɚɧɢɣ 

6 ωAυm   
– ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɤɨɥɟɛɥɸɳɟɝɨɫɹ 
ɬɟɥɚ 

7 Aωɚm
2  

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɤɨɥɟɛɥɸɳɟɝɨɫɹ 
ɬɟɥɚ 

8 
k

mπT 2  – ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɣ ɩɪɭɠɢɧɧɨɝɨ ɦɚɹɬɧɢɤɚ 

9 
g

lπT 2  
– ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɚɹɬɧɢɤɚ 

10 
2222

2222
mx mυkxmυkA

  
– ɩɨɥɧɚɹ ɷɧɟɪɝɢɹ ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɧɚ ɩɪɭɠɢɧɟ 
ɬɟɥɚ 

11 υTȜ   – ɞɥɢɧɚ ɜɨɥɧɵ 

 

Ɇɨɥɟɤɭɥяɪɧɚя ɮɢɡɢɤɚ 
 

1 
M

m

N

NȞ
A

  – ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ 

2 ANmM 0  – ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ 

3 
2

0
3

1 υnmɪ   

– ɨɫɧɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ ɆɄɌ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ, 
ɡɚɩɢɫɚɧɧɨɟ ɱɟɪɟɡ ɫɪɟɞɧɢɣ ɤɜɚɞɪɚɬ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɦɨɥɟɤɭɥ 

4 Enɪ
3

2
  

– ɨɫɧɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ ɆɄɌ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ, 
ɡɚɩɢɫɚɧɧɨɟ ɱɟɪɟɡ ɫɪɟɞɧɸɸ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɦɨɥɟɤɭɥ 

5 nkTp   
–  ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɨɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɟɝɨ ɦɨɥɟɤɭɥ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

6 kTE
2

3
  

– ɡɚɜɢɫɢɦɨɫɬɶ ɫɪɟɞɧɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɥɟɤɭɥ 
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
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7 
M

RTυ 3
  

– ɡɚɜɢɫɢɦɨɫɬɶ ɫɪɟɞɧɟɣ ɤɜɚɞɪɚɬɢɱɧɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɨɥɟɤɭɥ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

8 const
T

pV
=  – ɭɪɚɜɧɟɧɢɟ Ʉɥɚɩɟɣɪɨɧɚ 

9 RT
M

m
pV   – ɭɪɚɜɧɟɧɢɟ Ɇɟɧɞɟɥɟɟɜɚ-Ʉɥɚɩɟɣɪɨɧɚ 

10 constTɩɪɢconstpV ==   – ɡɚɤɨɧ Ȼɨɣɥɹ-Ɇɚɪɢɨɬɬɚ 

11 constpɩɪɢconst
T

V
==   – ɡɚɤɨɧ Ƚɟɣ-Ʌɸɫɫɚɤɚ 

12 constVɩɪɢconst
T

p
==   – ɡɚɤɨɧ ɒɚɪɥɹ 

 

Ɍɟɪɦɨɞɢɧɚɦɢɤɚ 
 

1 RT
M

mi
U

2
  – ɜɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ 

2  12 ttcmQ   

– ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɩɨɝɥɨɳɚɟɦɨɟ ɢɥɢ 
ɜɵɞɟɥɹɟɦɨɟ ɬɟɥɨɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɟɝɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 

3 cmC   – ɬɟɩɥɨɟɦɤɨɫɬɶ ɬɟɥɚ 

4 rmQɩ   

– ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɩɪɟɜɪɚɳɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɜɡɹɬɨɣ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ, ɜ ɩɚɪ 

5 ȜmQɩɥ   

– ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɩɥɚɜɥɟɧɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, 

ɜɡɹɬɨɝɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ 

6 qmQɫɝ   
– ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɟɦɨɟ ɩɪɢ 
ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ ɞɚɧɧɨɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ 

7 VpΔA' =  – ɪɚɛɨɬɚ, ɫɨɜɟɪɲɟɧɧɚɹ ɝɚɡɨɦ 

8 'AΔUQ   – ɭɪɚɜɧɟɧɢɟ ɩɟɪɜɨɝɨ ɧɚɱɚɥɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ 

9 0
1




n

i
iQ  – ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ 

10 
1

21

1 Q

QQ

Q

Аη
' 
  – ɄɉȾ ɬɟɩɥɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ 

11 
1

21

T

TTη 
  – ɄɉȾ ɢɞɟɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɦɚɲɢɧɵ 
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Эɥɟɤɬɪɨɞɢɧɚɦɢɤɚ 

 

Эɥɟɤɬɪɨɫɬɚɬɢɤɚ 

1 

2

9

0

2

21

109
4

1

Êë

ìÍ

πε
k

εr
qq

kF







 – ɡɚɤɨɧ Ʉɭɥɨɧɚ 

2 
q

F
E



  – ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 

3 
2εr

q
kE   

– ɦɨɞɭɥɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ  ɩɨɥɹ ɬɨɱɟɱɧɨɝɨ ɡɚɪɹɞɚ 

4 
2r)ε(R

q
kE ɲ


  

– ɦɨɞɭɥɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɡɚɪɹɠɟɧɧɨɝɨ ɲɚɪɚ 

5 



n

i
iЕЕ

1


 

– ɩɪɢɧɰɢɩ ɫɭɩɟɪɩɨɡɢɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɥɟɣ 

6 
q

Wp  – ɩɨɬɟɧɰɢɚɥ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 

7 
εr
q

k  
– ɩɨɬɟɧɰɢɚɥ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 
ɬɨɱɟɱɧɨɝɨ ɡɚɪɹɞɚ 

8  rRε
q

k ɲ


  

– ɩɨɬɟɧɰɢɚɥ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 
ɡɚɪɹɠɟɧɧɨɝɨ ɲɚɪɚ 

9 dЕ   
– ɩɨɬɟɧɰɢɚɥ ɨɞɧɨɪɨɞɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 

10 



n

i
i

1

  
– ɩɨɬɟɧɰɢɚɥ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 
ɫɢɫɬɟɦɵ ɡɚɪɹɞɨɜ 

11 qU)(qA  21   
– ɪɚɛɨɬɚ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɡɚɪɹɞɨɜ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ 

12 
d

U
E   

– ɫɜɹɡɶ ɦɟɠɞɭ ɦɨɞɭɥɟɦ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɞɥɹ ɨɞɧɨɪɨɞɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ 

13 
r

qq
kW 21   

– ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɞɜɭɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ 

14 
U

q
C   – ɷɥɟɤɬɪɨɟɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ 
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15 
d

Sεε
C 0  – ɷɥɟɤɬɪɨɟɦɤɨɫɬɶ ɩɥɨɫɤɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ 

16 



n

i
iСC

1

 
– ɷɥɟɤɬɪɨɟɦɤɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ 

17 



n

i iСС 1

11
 

– ɜɟɥɢɱɢɧɚ, ɨɛɪɚɬɧɚɹ ɷɥɟɤɬɪɨɟɦɤɨɫɬɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ 

18 
C

qCUqU
W

222

22

  – ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɤɨɧɞɟɧɫɚɬɨɪɚ 

19 
S

qı   – ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɡɚɪɹɞɚ 

 

ɉɨɫɬɨяɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 

1 
t

q
I   – ɫɢɥɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

2 Snυq=I 0  

– ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɥɵ ɬɨɤɚ ɨɬ ɡɚɪɹɞɚ, 
ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɤɨɪɨɫɬɢ ɢ ɩɥɨɳɚɞɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɧɢɤɚ 

3 
S

I
j   – ɦɨɞɭɥɶ ɩɥɨɬɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

4 
R

U
I   – ɡɚɤɨɧ Ɉɦɚ ɞɥɹ ɭɱɚɫɬɤɚ ɰɟɩɢ 

5 
S

lρR   

– ɡɚɜɢɫɢɦɨɫɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɪɨɞɚ 
ɜɟɳɟɫɬɜɚ, ɞɥɢɧɵ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɪɨɜɨɞɧɢɤɚ 

6 ( )tRR α+1=
0

 
– ɡɚɜɢɫɢɦɨɫɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɧɢɤɚ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ 

7 



n

i
iRR

1

 
– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɫɨɟɞɢɧɟɧɧɵɯ ɪɟɡɢɫɬɨɪɨɜ 

8 



n

i iRR 1

11
 

– ɜɟɥɢɱɢɧɚ, ɨɛɪɚɬɧɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɪɟɡɢɫɬɨɪɨɜ 

9 t
R

U
RtIIUtA

2
2   –  ɪɚɛɨɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

10 
R

U
RIIU

t

A
P

2
2   – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

11 RtIQ 2  – ɡɚɤɨɧ Ⱦɠɨɭɥɹ-Ʌɟɧɰɚ 
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12 
q

Aɫɬε   
– ɷɥɟɤɬɪɨɞɜɢɠɭɳɚɹ ɫɢɥɚ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ 
(ЭȾɋ) 

13 
rR

I
ε


  – ɡɚɤɨɧ Ɉɦɚ ɞɥɹ ɩɨɥɧɨɣ ɰɟɩɢ 

14 
nrR

n
I

ε


  

– ɫɢɥɚ ɬɨɤɚ ɜ ɩɨɥɧɨɣ ɰɟɩɢ ɫ n  

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɦɢ 
ɨɞɢɧɚɤɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ЭȾɋ 

15 

n

r
R

I
ε


  
– ɫɢɥɚ ɬɨɤɚ ɜ ɧɟɪɚɡɜɟɬɜɥɟɧɧɨɣ ɱɚɫɬɢ ɩɨɥɧɨɣ 
ɰɟɩɢ ɫ n ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɦɢ 
ɨɞɢɧɚɤɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ЭȾɋ 

16 kItm   – ɡɚɤɨɧ Ɏɚɪɚɞɟɹ ɞɥɹ ɷɥɟɤɬɪɨɥɢɡɚ 

 

 

Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

1 
lI

F

IS

M
Â


 maxmax

 – ɦɨɞɭɥɶ ɜɟɤɬɨɪɚ ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ 

2  sinlIBF   – ɡɚɤɨɧ Ⱥɦɩɟɪɚ 

3 αsinυBqF   – ɦɨɞɭɥɶ ɫɢɥɵ Ʌɨɪɟɧɰɚ 

4 qBRυm =  
– ɢɦɩɭɥɶɫ ɡɚɪɹɠɟɧɧɨɣ ɱɚɫɬɢɰɵ, ɞɜɢɠɭɳɟɣɫɹ 
ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ 

5 αcosBSɎ   – ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ 

 

 

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚя ɢɧɞɭɤɰɢя 

1 
Δt
ΔɎ

iε   – ɡɚɤɨɧ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ 

2 LIɎ   
– ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɨɝɪɚɧɢɱɟɧɧɭɸ ɤɨɧɬɭɪɨɦ 

3 mm Ɏωε =  

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ЭȾɋ, 
ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɪɚɦɤɟ, ɪɚɜɧɨɦɟɪɧɨ 
ɜɪɚɳɚɸɳɟɣɫɹ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ  

4 
Δt
ΔI

L
Δt
ΔɎ

isε   – ЭȾɋ ɫɚɦɨɢɧɞɭɤɰɢɢ 

5  sinlBε   – ЭȾɋ ɢɧɞɭɤɰɢɢ ɜ ɞɜɢɠɭɳɢɯɫɹ ɩɪɨɜɨɞɧɢɤɚɯ 

6 
R

ɎΔ
q =  

– ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ 
ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɧɢɡɵɜɚɸɳɟɝɨ ɤɨɧɬɭɪ  
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Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɨɥɟɛɚɧɢя 

1  0 ωtsinqq m  

– ɡɚɜɢɫɢɦɨɫɬɶ ɡɚɪɹɞɚ ɧɚ ɨɛɤɥɚɞɤɚɯ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨɦ ɤɨɧɬɭɪɟ ɨɬ 
ɜɪɟɦɟɧɢ 

2  0 ωtsinUu m  

– ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɤɥɚɞɤɚɯ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨɦ ɤɨɧɬɭɪɟ ɨɬ 
ɜɪɟɦɟɧɢ 

3  0 ωtɫosIi m  
– ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɥɵ ɬɨɤɚ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨɦ 
ɤɨɧɬɭɪɟ ɨɬ ɜɪɟɦɟɧɢ 

4 mm ωqI   
– ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɩɪɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɨɥɟɛɚɧɢɹɯ 

5 LCπT 2  
– ɩɟɪɢɨɞ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ (ɮɨɪɦɭɥɚ Ɍɨɦɫɨɧɚ) 

6 
2

2Li
Wɦ   – ɷɧɟɪɝɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ  

7 
2222

2222
mm LILi

C

q

C

q
  

– ɩɨɥɧɚɹ ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ 
ɤɨɥɟɛɚɬɟɥɶɧɨɦ ɤɨɧɬɭɪɟ 

 
2

m
ɞ

I
I   

– ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɩɟɪɟɦɟɧɧɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 

 
2

m
ɞ

U
U   

– ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 ωLɏ L   – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

 
ωС

ɏС
1

  – ɟɦɤɨɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

 22 )XX(RZ CL   
– ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 

 
Z

U
I   

– ɡɚɤɨɧ Ɉɦɚ ɞɥɹ ɭɱɚɫɬɤɚ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 

 

Ɉɩɬɢɤɚ 

1 
2

1

1

2

υ
υ

n

n

βsin

αsin
  -ɡɚɤɨɧ ɩɪɟɥɨɦɥɟɧɢɹ ɫɜɟɬɚ 

2 
υ
c

n   -ɚɛɫɨɥɸɬɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ 

3 
dfF

111
  -ɮɨɪɦɭɥɚ ɬɨɧɤɨɣ  ɥɢɧɡɵ 
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4 
F

D
1

  -ɨɩɬɢɱɟɫɤɚɹ ɫɢɥɚ ɥɢɧɡɵ 

5 
d

f

h

HГ   -ɥɢɧɟɣɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɥɢɧɡɵ 

6 
2

1+2=
Ȝ

)k(Δ  - ɭɫɥɨɜɢɟ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɝɨ ɦɢɧɢɦɭɦɚ 

7 ȜkΔ=  - ɭɫɥɨɜɢɟ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ 

8 kȜsind   
-ɭɫɥɨɜɢɟ ɦɚɤɫɢɦɭɦɨɜ ɞɢɮɪɚɤɰɢɨɧɧɨɣ 
ɪɟɲɟɬɤɢ 

 

Эɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ 

1 
2

21

21

1
c

υυ
υυυ




  

– ɪɟɥɹɬɢɜɢɫɬɫɤɢɣ ɡɚɤɨɧ ɫɥɨɠɟɧɢɹ ɫɤɨɪɨɫɬɟɣ 

2 
2

2

0 1
c

υ
ll   

– ɞɥɢɧɚ ɫɬɟɪɠɧɹ ɜ ɢɧɟɪɰɢɚɥɶɧɨɣ ɫɢɫɬɟɦɟ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɣ ɨɧ ɞɜɢɠɟɬɫɹ ɫɨ 
ɫɤɨɪɨɫɬɶɸ υ  

3 

2

2

0

1
c

υ

ĲĲ



  – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɛɵɬɢɹɦɢ 
ɜ ɬɨɱɤɟ, ɤɨɬɨɪɚɹ ɞɜɢɠɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɢɧɟɪɰɢɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɨ ɫɤɨɪɨɫɬɶɸ υ  

4 

2

2

0

1
c

υ

m
m



  

– ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɬɟɥɚ ɨɬ ɟɝɨ ɫɤɨɪɨɫɬɢ 

5 2mcЕ   – ɫɜɹɡɶ ɦɟɠɞɭ ɦɚɫɫɨɣ ɢ ɷɧɟɪɝɢɟɣ 

 

Ʉɜɚɧɬɨɜɚя ɮɢɡɢɤɚ, ɚɬɨɦɧɚя ɢ яɞɟɪɧɚя ɮɢɡɢɤɚ 
 

1 hȞE   – ɷɧɟɪɝɢɹ ɮɨɬɨɧɚ 

2 
c

hȞ
mcɪ   – ɢɦɩɭɥɶɫ ɮɨɬɨɧɚ 

3 
2

2mυ
AhȞ   – ɭɪɚɜɧɟɧɢɟ Эɣɧɲɬɟɣɧɚ ɞɥɹ ɮɨɬɨɷɮɮɟɤɬɚ 

4 
ɤɪ

min

c
hhА


   – ɪɚɛɨɬɚ ɜɵɯɨɞɚ 

5 ɡeU
mυ


2

2

 – ɭɫɥɨɜɢɟ ɩɪɟɤɪɚɳɟɧɢɹ ɮɨɬɨɷɮɮɟɤɬɚ 
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6 mn EEh   – 2-ɨɣ ɩɨɫɬɭɥɚɬ Ȼɨɪɚ 

7 
mυ
hȜ   – ɞɥɢɧɚ ɜɨɥɧɵ ɞɟ-Ȼɪɨɣɥɹ 

8 T

t

NN


 20  
– ɡɚɤɨɧ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ 

9 яnp MNmZmМ   – ɞɟɮɟɤɬ ɦɚɫɫ 

10 2ΔMcЕɫɜ   -ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɚɬɨɦɧɵɯ ɹɞɟɪ 

 

 

 

 

 

 

 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɩɨɫɬɨяɧɧɵɟ 

 

ɇɚɡɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Чɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɍɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ 
ɩɚɞɟɧɢɹ 

g 9,81 ɦ/ɫ2
 

Ƚɪɚɜɢɬɚɰɢɨɧɧɚɹ 
ɩɨɫɬɨɹɧɧɚɹ 

G 6,6710
-11

 ɇɦ/ɤɝ2
 

ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ 
ɩɨɫɬɨɹɧɧɚɹ 

R 8,31 Ⱦɠ/(Ʉɦɨɥɶ) 

ɑɢɫɥɨ ɦɨɥɟɤɭɥ ɜ ɦɨɥɟ 
ɜɟɳɟɫɬɜɚ (ɱɢɫɥɨ 

Ⱥɜɨɝɚɞɪɨ) 
NA 6,0210

23
 ɦɨɥɶ-1 

ɉɨɫɬɨɹɧɧɚɹ 
Ȼɨɥɶɰɦɚɧɚ 

k 1,3810
-23

 Ⱦɠ/Ʉ 

Ⱥɬɨɦɧɚɹ ɟɞɢɧɢɰɚ 
ɦɚɫɫɵ 

ɚ.ɟ.ɦ 1,6610
-27

 ɤɝ 

Ɇɚɫɫɚ ɩɨɤɨɹ 
ɷɥɟɤɬɪɨɧɚ 

me 9,110
-31

 ɤɝ = 5,48610
-4

 ɚ.ɟ.ɦ. 

Ɇɚɫɫɚ ɩɨɤɨɹ ɩɪɨɬɨɧɚ mp 1,6710
-27

 ɤɝ = 1,007227 ɚ.ɟ.ɦ. 
Ɇɚɫɫɚ ɩɨɤɨɹ ɧɟɣɬɪɨɧɚ mn 1,6810

-27
 ɤɝ = 1,007825 ɚ.ɟ.ɦ. 

Эɥɟɦɟɧɬɚɪɧɵɣ ɡɚɪɹɞ e -1,610
-19

 Ʉɥ 

Эɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɨɫɬɨɹɧɧɚɹ 0  8,8510

-12
 Ɏ/ɦ 

ɉɨɫɬɨɹɧɧɚɹ ɉɥɚɧɤɚ h 6,62610
-34

 Ⱦɠɫ 

ɋɤɨɪɨɫɬɶ ɫɜɟɬɚ ɜ 
ɜɚɤɭɭɦɟ 

c 310
8
 ɦ/ɫ 
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Ɇɧɨɠɢɬɟɥɢ 

ɞɥя ɨɛɪɚɡɨɜɚɧɢя ɤɪɚɬɧɵ ɢ ɞɨɥɶɧɵɯ ɟɞɢɧɢɰ ɋɂ 

ɇɚɢɦɟ- 

ɧɨɜɚɧɢɟ 

Ɉɛɨɡɧɚ- 

ɱɟɧɢɟ 

Ɇɧɨɠɢɬɟɥɶ ɇɚɢɦɟ- 

ɧɨɜɚɧɢɟ 

Ɉɛɨɡɧɚ- 

ɱɟɧɢɟ 

Ɇɧɨɠɢɬɟɥɶ 

ɩɟɬɚ ɉ 10
15 ɞɟɰɢ ɞ 10

-1 

ɬɟɪɚ Ɍ 10
12 ɫɚɧɬɢ ɫ 10

-2
 

ɝɢɝɚ Ƚ 10
9 ɦɢɥɥɢ ɦ 10

-3
 

ɦɟɝɚ Ɇ 10
6 ɦɢɤɪɨ ɦɤ 10

-6
 

ɤɢɥɨ ɤ 10
3 ɧɚɧɨ ɧ 10

-9
 

ɝɟɤɬɨ ɝ 10
2 ɩɢɤɨ ɩ 10

-12
 

ɞɟɤɚ ɞɚ 10
1 ɮɟɦɬɨ ɮ 10

-15
 

 

 

ɋɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɦɚɬɟɦɚɬɢɤɟ 

 

 

c

aαsin   

c

bαcos   

b

a
tgα   

Ɍɟɨɪɟɦɚ ɉɢɮɚɝɨɪɚ ɫ2 = a2
 + b2

 

Ɍɟɨɪɟɦɚ ɤɨɫɢɧɭɫɨɜ cosabbac 2222   

 

Ɋɚɜɧɨɛɟɞɪɟɧɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ 

4

2
2 b

ah   

 

Ɋɚɜɧɨɫɬɨɪɨɧɧɢɣ ɬɪɟɭɝɨɥɶɧɢɤ 

2

3
ah   

4

32aS   
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ɉɪɨɢɡɜɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ 

hbS 
2

1
 

 

Ɉɤɪɭɠɧɨɫɬɶ 

πrL 2  
ɉɥɨɳɚɞɶ ɤɪɭɝɚ 

2πrS   

 

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɵ 

24πrS   
Ɉɛɴɟɦ ɲɚɪɚ 

3

3

4 πrV   

 

ɉɚɪɚɥɥɟɥɟɩɢɩɟɞ 

ɉɥɨɳɚɞь ɨɫɧɨɜɚɧɢя baSɨɫɧ   

Ɉɛɴɟɦ 
abhhSV ɨɫɧ   

 

 

Ɂɧɚɱɟɧɢя ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

 

 0 30 45 60 90 

sin  0 
2

1
 

2

2
 

2

3
 1 

cos  1 
2

3
 

2

2
 

2

1
 0 

tg  0 
3

3
 1 3  - 

ctg  - 3  1 
3

3
 0 
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