
                                                    ǮǹǱǳǯǾǮ (ǳǱȋ ȝȞȜфиșь)                                 

ȀǮǯǹǶȄǮ ǸǰǮǲǾǮȀǼǰ 

 

ȀǮǯǹǶȄǮ ǿȀǳǽǳǻǳǷ ʹ௡ ͵௡ Ͷ௡ ͷ௡ ͸௡ ͹௡ ͺ௡ ͻ௡ʹ଴ = ͳ ʹଵ = ʹ ʹଶ = Ͷ ʹଷ = ͺ ʹସ = ͳ͸ ʹହ = ͵ʹ ʹ଺ = ͸Ͷ ʹ଻ = ͳʹͺ ʹ଼ = ʹͷ͸ ʹଽ = ͷͳʹ ʹଵ଴ = ͳͲʹͶ 

͵଴ = ͳ ͵ଵ = ͵ ͵ଶ = ͻ ͵ଷ = ʹ͹ ͵ସ = ͺͳ ͵ହ = ʹͶ͵ ͵଺ = ͹ʹͻ 

Ͷ଴ = ͳ Ͷଵ = Ͷ Ͷଶ = ͳ͸ Ͷଷ = ͸Ͷ Ͷସ = ʹͷ͸ Ͷହ = ͳͲʹͶ 

ͷ଴ = ͳ ͷଵ = ͷ ͷଶ = ʹͷ ͷଷ = ͳʹͷ ͷସ = ͸ʹͷ 

͸଴ = ͳ ͸ଵ = ͸ ͸ଶ = ͵͸ ͸ଷ = ʹͳ͸ 

͹଴ = ͳ ͹ଵ = ͹ ͹ଶ = Ͷͻ ͹ଷ = ͵Ͷ͵ 

ͺ଴ = ͳ ͺଵ = ͺ ͺଶ = ͸Ͷ ͺଷ = ͷͳʹ 

ͻ଴ = ͳ ͻଵ = ͻ ͻଶ = ͺͳ ͻଷ = ͹ʹͻ 

ǿȀǳǽǳǻǶ ܽ௡ܽ݊ 1 2 3 4 5 6 7 8 ܽ௡ ∙ ܽ௠ = ܽ௡+௠ ܽ௡: ܽ௠ = ܽ௡−௠ ሺܽ௡ሻ௠ = ܽ௡∙௠ ܽ௡ ∙ ܾ௡ = ሺܽ ∙ ܾሻ௡ ܽ௡ܾ௡ = ቀܾܽቁ௡
 

ܽ଴ = ͳ ܽ−௡ = ͳܽ௡ ቀܾܽቁ−௡ = (ܾܽ)௡
 

ǸǼǾǻǶ 

1 2 3 4 5√ܽ ∙ √ܾ = √ܾܽ √ܽ√ܾ = √ܾܽ
 

(√ܽ)ଶ = ܽ √ܽଶ = |ܽ| √ܽ௠𝑛 = ܽ௠௡  

ȂǼǾǺȁǹȉ ǿǼǸǾǮȇЁǻǻǼǱǼ ȁǺǻǼǴǳǻǶЯ 

ܽଶ − ܾଶ = ሺܽ − ܾሻሺܽ + ܾሻ ሺܽ − ܾሻଶ = ܽଶ − ʹܾܽ + ܾଶ
 ሺܽ + ܾሻଶ = ܽଶ + ʹܾܽ + ܾଶ

 ܽଷ − ܾଷ = ሺܽ − ܾሻሺܽଶ + ܾܽ + ܾଶሻ ܽଷ + ܾଷ = ሺܽ + ܾሻሺܽଶ − ܾܽ + ܾଶሻ 

ǹǼǱǮǾǶȂǺȉ log௔ ܾ ܾ ܽܽ ܾ 

1 2 log௔ ܾ = ܿ ܽ௖ = ܾ log௔ ܾ      {ܽ > Ͳܽ ≠ ͳܾ > Ͳ 

log௔ ܾ + log௔ ܿ = log௔ ܾ ∙ ܿ log௔ ܾ − log௔ ܿ = ௔݃݋݈ ܾܿ
 

3 4 5 6 7 ܽlog𝑎 ௕ = ܾ log௔ ܾ௠ = ݉ ∙ log௔ ܾ log௔𝑛 ܾ = ͳ݊ ∙ log௔ ܾ log௔ ܾ = ͳlog௕ ܽ log௔ ܾ = log௖ ܾlog௖ ܽ 
ǽǾǼǶǵǰǼǲǻȉǳ 

1 2 3 4 5 6 7 ′ܥ8 = Ͳ ݔ′ = ͳ ሺݔܥሻ′ = ′௡ሻݔሺ ܥ = ݊ ∙ ′(ݔ√) ௡−ଵݔ = ͳʹ√ݔ ሺܷ ∙ ܸሻ′ = ܷ′ܸ + ܷܸ′ (ܷܸ)′ = ܷ′ܸ − ܷܸ′ܸଶ  
(ܷሺܸሻ)′ = (ܷሺܸሻ)′ ∙ ܸ′ 

9 10 11 12 13 14 15 16ሺsin ′ሻݔ = cos ሺcos ݔ ′ሻݔ = − sin ሺtg ݔ ′ሻݔ = ͳcosଶݔ ሺctg ′ሻݔ = − ͳsinଶݔ ሺ݁𝑥ሻ′ = ݁𝑥 ሺܽ𝑥ሻ′ = ܽ𝑥 ∙ ln ܽ ሺln ′ሻݔ = ͳݔ ሺlog௔ ܾሻ′ = ͳܾ ∙ ln ܽ 

https://www.youtube.com/channel/UC407WiIWio6gwRluzNSUQ3w
https://vk.com/shkolapifagora
https://vk.com/eugene10


                                                                                 ȀǾǶǱǼǻǼǺǳȀǾǶЯ 

 

1 𝜋ଶ ଷ𝜋ଶ ହ𝜋ଶ𝜋 ʹ𝜋 ͵𝜋
sin ቀ𝜋ʹ − ቁߙ = cos tgሺ𝜋ߙ + ሻߙ = tg ߙ

2 

sin (͵𝜋ʹ + (ߙ
sin (͵𝜋ʹ + (ߙ = − cos ߙ

ȀǾǶǱǼǻǼǺǳȀǾǶȅǳǿǸǶǳ ȂǼǾǺȁǹȉ 

sin = ˒˓ˑ˕ˋ˅ˑˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕ˆˋ˒ˑ˕ˈː˖ˊ˃  cos = ˒˓ˋˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕ˆˋ˒ˑ˕ˈː˖ˊ˃  tg = ˒˓ˑ˕ˋ˅ˑˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕˒˓ˋˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕  ctg = ˒˓ˋˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕˒˓ˑ˕ˋ˅ˑˎˈˉ˃˜ˋˌ ˍ˃˕ˈ˕tg ߙ = sin cosߙ ߙ ctg ߙ = cos sinߙ ߙ
1 2 3 4 sinଶߙ + cosଶߙ = ͳ ͳ + tgଶߙ = ͳcosଶߙ ͳ + ctgଶߙ = ͳsinଶߙ 

tg ߙ ∙ ctg ߙ = ͳ 

5 6 7 8 sin ߙʹ = ʹ sin ߙ ∙ cos cos ߙ ߙʹ = cosଶߙ − sinଶߙ cos ߙʹ = ʹcosଶߙ − ͳ cos ߙʹ = ͳ − ʹsinଶߙ 

9 10 11 12 sinሺߙ + ሻߚ = sin ߙ cos ߚ + cos ߙ sin ߙsinሺ ߚ − ሻߚ = sin ߙ cos ߚ − cos ߙ sin ߙcosሺ ߚ + ሻߚ = cos ߙ cos ߚ − sin ߙ sin ߙcosሺ ߚ − ሻߚ = cos ߙ cos ߚ + sin ߙ sin  ߚ



                                                                                 ǱǾǮȂǶǸǶ ݂ሺݔሻ ݂′ሺݔሻ

  

ǱǳǼǺǳȀǾǶȅǳǿǸǶǷ Ƕ ȂǶǵǶȅǳǿǸǶǷ ǿǺȉǿǹ ǽǾǼǶǵǰǼǲǻǼǷ 

݂′ሺݔ଴ሻ = ݇ = tg ሺ𝑡ሻ′ܵ ߙ = ܸሺ𝑡ሻ ܸ′ሺ𝑡ሻ = ܽሺ𝑡ሻ 

ݕ = ݇ଵݔ + ܾଵݕ = ݇ଶݔ + ܾଶ
1 ݇ଵ = ݇ଶ ܾଵ = ܾଶݕ = ݔʹ + ͹ ݕ = ݔʹ + ͹
2 ݇ଵ = ݇ଶ ܾଵ ≠ ܾଶݕ = ݔʹ + ͹ ݕ = ݔʹ − ͷ
3 ݇ଵ ≠ ݇ଶݕ = ݔʹ + ͹ ݕ = ݔ͵ + ͹

′ݕ} = ݂′ሺݔ଴ሻݕ = ݂ሺݔ଴ሻ   𝐹′ሺݔሻ = ݂ሺݔሻ
ܵ˗ˋˆ˖˓˞ ˒ˑˇ ˆ˓˃˗ˋˍˑˏ = 𝐹ሺܾሻ − 𝐹ሺܽሻ 

ǮǾǶȂǺǳȀǶȅǳǿǸǮЯ ǽǾǼǱǾǳǿǿǶЯ 

1 2 3 4݀ܽ௡ܵ௡  

ܽ௡ = ܽଵ + ݀ሺ݊ − ͳሻ ܵ௡ = ሺܽଵ + ܽ௡ሻ݊ʹ ݀ = ܽ௡+ଵ − ܽ௡ ݀ = ܽ௡ − ܽ௠݊ − ݉



                                                                                           ǺǼǲȁǹȊ 

1 2 3

1 

ݕ = |ʹ − ͳ| = ʹ − ͳ
2 

ݕ = |ͳ − ʹ| = −ͳ + ʹ

|ܽ ∙ ܾ| = |ܽ| ∙ |ܾ| |ܾܽ| = |ܽ||ܾ| |ܽ|ଶ = ܽଶ
 

ǸǰǮǲǾǮȀǻȉǳ ȁǾǮǰǻǳǻǶЯ 

ଶݔܽ + ݔܾ + ܿ = Ͳܦ = ܾଶ − Ͷܽܿݔଵ,ଶ = −ܾ ± ܽʹܦ√  

ଶݔܽ + ݔܾ + ܿ = Ͳ
ଵݔ} + ଶݔ = − ܾܽ

ଵݔ ∙ ଶݔ = ܿܽ      
ଶݔܽ + ݔܾ + ܿ = ܽሺݔ − ݔଵሻሺݔ − ଶሻݔ

ǰǳǾǼЯȀǻǼǿȀȊ 

݌ = ˄ˎ˃ˆˑ˒˓ˋя˕ː˞ˈ ˋ˔˘ˑˇ˞˅˔ˈ ˋ˔˘ˑˇ˞
ܣሺ݌ + ሻܤ = ሻܣሺ݌ + ሻܤሺ݌

ȀǳǸǿȀǼǰȉǳ ǵǮǲǮȅǶ 

ܸ̝˓ˈˇːяя = ˔ܵ˖ˏˏ˃˓ːˑˈ𝑡˔˖ˏˏ˃˓ːˑˈ

Дˑˎяଵ ∙ ݉ଵ + Дˑˎяଶ ∙ ݉ଶ = Дˑˎя˔ˏˈ˔ˋ ∙ ݉˔ˏˈ˔ˋ ܣ 1 𝑡 ଵܣܸ 𝑡ଵ ଵܸܣଶ 𝑡ଶ ଶܸ
ݔ 2 ݔ ݕ
ଵܣ} 3 ∙ 𝑡ଵ = ଵܸܣଶ ∙ 𝑡ଶ = ଶܸ



                                                                            ǱеȜȚетȞия                              

ȁǱǹȉ 

° ° ° °  

° °° °݊ − °ሺ݊ − ʹሻ

  

°
 

sin ܣ = cos sinܤ ܤ = cos tgܣ ܣ = ctg tgܤ ܤ = ctg  ܣ

sin ߙ = sin cosߚ ߙ = − cos tgߚ ߙ = − tg ctgߚ ߙ = − ctg  ߚ

ȀǾǳȁǱǼǹȊǻǶǸ 

 ܵ = ͳʹ ܽℎ௔ 

 ܵ = ͳʹ ܽܿ ∙ sin  ߙ
ܵ = ݌ሺ݌√ − ܽሻሺ݌ − ܾሻሺ݌ − ܿሻ  

ܵ = ݌ 𝑟݌ −  

ܵ = ܾܽܿͶܴ  

ܵ = ሺ݌ − ܽሻ ∙ 𝑟ଵ 

 

 ܽsin ߙ = ܾsin ߚ = ܿsin ߛ = ʹܴ 

 ܽଶ = ܾଶ + ܿଶ − ʹܾܿ ∙ cos cos ߙ ߙ = ܾଶ + ܿଶ − ܽଶʹܾܿ  

ܰܯ = ܽʹ



                                                                                   ǯǶǿǿǳǸȀǾǶǿǮ 

 

݈ = ʹܾܽ ∙ cos ܽߙ + ܾ  
݈ = √ܾܽ − ܽ௟ ∙ ܾ௟ ܽ௟ܾ௟ = ܾܽ

 

 

ǺǳǲǶǮǻǮ 

 

݉ଶ = ܽଶʹ + ܾଶʹ − ܿଶͶ  

 

 

 

 

 

ǽǼǲǼǯǶǳ Ƕ ǾǮǰǳǻǿȀǰǼ ȀǾǳȁǱǼǹȊǻǶǸǼǰ 

1 

2 

3 

1 

2 

3 

 

ܵ˄ˑˎ˟˛ˑˆˑ ˕˓ˈ˖ˆˑˎ˟ːˋˍ˃ܵˏ˃ˎˈː˟ˍˑˆˑ ˕˓ˈ˖ˆˑˎ˟ːˋˍ˃ = ݇ଶ
 

ܸ˄ ˑˎ˟˛ˑˌ ˗ˋˆ˖˓˞ܸˏ ˃ˎˈː˟ˍˑˌ ˗ˋˆ˖˓˞ = ݇ଷ
 

 



                                                                    ǽǾЯǺǼȁǱǼǹȊǻȉǷ ȀǾǳȁǱǼǹȊǻǶǸ

ܵ = ܾܽʹ
 

 ܿଶ = ܽଶ + ܾଶ
 

 °
 

ܴ = ܿʹ
 ℎ = ܾܽܿ

 

ℎଶ = ݀݁ 

ǾǮǰǻǼǯǳǲǾǳǻǻȉǷ ȀǾǳȁǱǼǹȊǻǶǸ 

 

 

ǾǮǰǻǼǿȀǼǾǼǻǻǶǷ ȀǾǳȁǱǼǹȊǻǶǸ 

° ܵ = √͵ܽଶͶ  ℎ = √͵ܽʹ  𝑟 = √͵ܽ͸ 𝑟 = ͳ͵ ∙ ℎ ܴ = √͵ܽ͵ ܴ = ʹ͵ ∙ ℎ
 

ǾǮǰǻǼǿȀǼǾǼǻǻǶǷ ȆǳǿȀǶȁǱǼǹȊǻǶǸ 

 

° 
 ܵ = ͵√͵ܽଶʹ  

 𝑟 = √͵ܽʹ  

 ܴ = ܽ 

 

஺ܵ஻஼ = √͵ܽଶͶ஺ܵ஻஼ = ͳ͸ ܵ˛ˈ˔˕ˋ˖ˆˑˎ˟ːˋˍ˃
஺ܵ஼஽𝐹 = √͵ܽଶ
஺ܵ஼஽𝐹 = ʹ͵ ܵ˛ˈ˔˕ˋ˖ˆˑˎ˟ːˋˍ˃ 



                                                                                                          ǽǮǾǮǹǹǳǹǼǱǾǮǺǺ

 

ܵ = ܽℎ௔ ܵ = ܽܿ ∙ sin  ߙ

°
ǾǼǺǯ 

 

ܵ = ݀ଵ ∙ ݀ଶʹ  

ܵ = ܽℎ ܵ = ܽଶ ∙ sin ܵ ߙ = ʹܽ𝑟 

 

ȀǾǮǽǳȄǶЯ 

 

ܵ = ܽ + ܾʹ ∙ ℎ 

ܰܯ = ܽ + ܾʹ  

° 𝐻ܣ = ܦܣ − ܦ𝐻ʹܥܤ = ܦܣ + ʹܥܤ  
 

ǽǾǼǶǵǰǼǹȊǻȉǷ ȅǳȀȉǾЁȃȁǱǼǹȊǻǶǸ 

ܵ = ݀ଵ ∙ ݀ଶ ∙ sin ʹߙ



                                                                                      ǼǸǾȁǴǻǼǿȀȊ 

 ܵ = 𝜋ܴଶ ܥ = ʹ𝜋ܴ 

  

ܽ + ܿ = ܾ + ܣ∠ ݀ + ܥ∠ = ͳͺͲ° ∠ܤ + ܦ∠ = ͳͺͲ° 
 

 

ǿȀǳǾǳǼǺǳȀǾǶЯ 

ܽ ܯܣ− −𝐻ܯ 𝐻ܣ− −  

 

 

 

ܦܥ
ܱ

ܣܱ ⊥ ܦܥ ߙ ܤܱ ⊥ ߚܦܥ
ܤܱܣ∠ − ߙ ߚ  



                                                                                               Ǹȁǯ 

 

ܸ = ܽଷ
 ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ͸ܽଶ

 ݀ = √͵ܽ 

ǽǾЯǺǼȁǱǼǹȊǻȉǷ ǽǮǾǮǹǹǳǹǳǽǶǽǳǲ 

 

ܸ = ܾܽℎ ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ʹܾܽ + ʹܽℎ + ʹܾℎ ݀ଶ = ܽଶ + ܾଶ + ℎଶ
 

ǽǾǶǵǺǮ 

 

ܸ = ܵˑ˔ːˑ˅˃ːˋя ∙ ℎ ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ʹܵˑ˔ːˑ˅˃ːˋя + ܵ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ ܵ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ܲˑ ˔ːˑ˅˃ːˋя ∙ ℎ 

ȄǶǹǶǻǲǾ 

 

ܸ = 𝜋ܴଶℎ ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ʹ𝜋ܴଶ + ʹ𝜋ܴℎ ܵ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ʹ𝜋ܴℎ 

ǸǼǻȁǿ 

 

ܸ = ͳ͵ 𝜋ܴଶℎ 

ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = 𝜋ܴଶ + 𝜋ܴ݈ ܵ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = 𝜋ܴ݈ 
ǽǶǾǮǺǶǲǮ 

 

ܸ = ͳ͵ ܵˑ˔ːˑ˅˃ːˋя ∙ ℎ 

ܵ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ = ܵˑ˔ːˑ˅˃ːˋя + ܵ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ 

ȆǮǾ 

 

ܸ = Ͷ͵ 𝜋ܴଷ
 

˔ܵ˗ˈ˓˞ = Ͷ𝜋ܴଶ
 




