Формулы сокращённого умножения.
a3 – b3 = (a – b)(a2 + ab + b2)           1
a3 + b3 = (a + b)(a2 – ab + b2)    a + –– ≥ 2, для 
a4 + b4 = (a2 + b2)2 – 2a2b2                a   любых a
(a + b)3 = (a3 + 3a2b + 3ab2 + b3)

(a + b)3 = a3 + b3 + 3ab(a + b)

(a – b)3 = (a3 – 3a2b + 3ab2 – b3)

(a – b)3 = a3 – b3 – 3ab(a – b)
a4 – b4 = (a – b)(a3 + a2b + ab2 + b3)

a n – b n = (a – b)(a n–1 + a n–2 + … + ab n–2   + b n–1)

Тригонометрия.
	   Четв.
	  Величина угла
	sinα
	cosα
	tgα
	ctgα

	I 
	0 < α < π/2
	+
	+
	+
	+

	II
	π/2 < α < π
	+
	–
	–
	–

	III
	π < α < 3π/2
	–
	–
	+
	+

	IV
	3π/2 < α < 2π
	–
	+
	–
	–


	
	π/6(30)
	π/4(45)
	π/3(60)
	 π/2(90)
	π
	 3π/2
	2π

	sinα
	½
	 √2/2
	 √3/2
	 1
	0
	   -1
	0

	cosα
	 √3/2
	 √2/2
	 ½
	 0
	-1
	 0
	1

	tgα
	 1/√3
	1
	√3
	 – 
	0
	 –
	0

	ctgα
	√3
	1
	1/√3
	 0
	–
	 0
	–


Asinx + Bcosx = Csin(x + t), где t = arcsin(B/C) или t = arcos(A/C). C = √A2 + B2    cos2α=2cos2α –
Asinx – Bcosx = Csin(x – t)             – 1=1–2sin2α;        

sin(α ± β) = sinαcosβ ± sinβcosα      sin3α = 3sinα –

cos(α ± β) = cosαcosβ     sinαsinβ     – 4sin3α;
                  tgα ± tgβ                         cos3α=4cos3α –
tg(α ± β) = ––––––––                       – 3cosα; cos4α =

                  1    tgαtgβ                       = 2cos22α – 1
sinα ± sinβ = 2sin(α ± β)/2 ∙ cos(α   β)/2

cosα + cosβ = 2cos(α + β)/2 ∙ cos(α – β)/2

cosα – cosβ = –2sin(α + β)/2 ∙ sin(α – β)/2

sinα ± cosα = √2sin(α ± π/4)

tgα ± tgβ = sin(α ± β)/cosαcosβ
1 + cos2α = 2cos2α; 1 + cos4α = 2cos22α;

1 – cos2α = 2sin2α; 1 – cos4α = 2sin22α;

(1 + cosα)/2 = cos2(α/2); (1 – cosα)/2 = sin2(α/2)

(1 – cosα)/sinα = sinα/(1 + cosα) = tg(α/2)

sinα/(1 – cosα) = (1 + cosα)/sinα = ctg(α/2)

cosαcosβ = ½ (cos(α – β) + cos(α + β))

sinαsinβ = ½ (cos(α – β) – cos(α + β))

sinαcosβ = ½ (sin(α + β) + sin(α – β))

Тригонометрич.уравнения.
1) sinx = a‌, |a| ≤ 1, x = (-1)k arcsina + πk

2) cosx = a, x = ± arccosa + 2πk. cosx = ½ 

x = ± 2π/3 + 2πk, x = – π/3 + 2πk, x = 2π/3 + 2πk

3) tgx = a, x = arctga + πk

4) ctgx = a, x = arcctga + πk

sinx = -1, x = - π/2 + 2πk; cosx = -1, x = π + πk

sinx = 0, x = πk; cosx = 0, x = π/2 + πk

sinx = 1, x = π/2 + 2πk; cosx = 1, x = 2πk

cosx = cos y, x = ± y + 2πk; sinx = siny, 

x = y + 2πk и y = π – y + 2πk.

Обрат.тригонометр.ф-ции.
arcsin(sinx)=arccos(cosx)=arctg(tgx)=arcctg(ctgx)=x

sin(arcsinx)=cos(arccosx)=tg(arctgx)=ctg(arcctgx)=x
sin(arccosx) = cos(arcsinx) = √1 – x²

tg(arcctgx) = ctg(arctgx) = 1/x

sin(arctgx)=x/(√1+x²), cos(arctgx)=1/(√1+x²), 

sin(arcctgx)=1/(√1+x²), cos(arcctgx)=x/(√1+x²),

tg(arcsinx)=x/(√1 – x²), ctg(arcsinx) = (√1 – x²)/x,

tg(arccosx)=(√1 – x²)/x, ctg(arccosx) = x/(√1 – x²) 

arcsinx + arccosx = π/2
Геометрия.
I.Трки. ma=½√2b2 + 2c2 – a 
a = 2/3√2(mb2 + mc2) – ma2                 α                  
b2 = a2 + c2 – 2accosβ                 b      h     ma     c
a/sinα = b/sinβ = 2R                    γ                             β          
                    c/c1 = b/b1                           a

c     la   b      la = (2bccos(α/2))/(b + c)
                    la = √bc – b1c1         + фла Герона
  c1     b1  S = ½ah = ½absinγ = pr = abc/4R
Равностор.трк S = a2√3/4, r = a√3/6, R = a√3/2

h = a√3/2. Прям.трк S = ab/2, r = (a + b – c)/2,

   Ac      c          R = c/2, a2=ac∙c,  b2=bc∙c, h2=ac∙bc       
 a  h     α  Bc    ab=ch, медиана = ½ гипотенузы
       b
II.4хугол-ки. S = ½ d1∙d2∙sinφ (φ–угол меж.диаг.)
Пар-мм: S = ah = ab ∙ sinα; d12+d22 = a2+b2+c2+d2
Ромб: S = ah = a2 sinα = ½ d1∙d2 

Пр-к: S = ab = ½ d1 ∙ d2 ∙ sinφ/2   B       b        C
Квадрат: S = a2 = d2/2                K                       F   
Трапеция: впис-равнобед.,

S = ½ (a+b)h = l∙h, l=½(a+b) A                               D
KF = 2ab/(a + b)                                     a

III.Окр-ть Впис.ок-ть: 
         c               a + c = b + d, S = pr, h = √ac
         r              d        
 b                           

           h

              a                
Производная
(с)'=0; (x)'=1; (1/x)' = (-1)/x²; (√x)' = 1/2√x; 

(xn)' = nx n – 1; (kx + c)' = k; (sinx)' = cosx;

(cosx)' = – sinx; (tgx)' = 1/cos²x; (ctgx)'=1/sin²x;

(u + v)' = u ' + v '; (uv)' = u'v + uv'; 

(u/v) ' = (u' v – u v ')/v².

y = √3 ∙ cos(x/3), y ' = – √3 ∙ ⅓ ∙ sin(x/3).

y = cos7x + 7cosx, y ' = – 7sin7x – 7sinx.

Первообразная
F(x) = ∫ f(x)dx;   F ' (x) = f(x)

y = cos2x, y ' = ½ sin2x.

	f
	  0
	1
	x
	k
	xn
	1/√x

	F
	  c
	x + c
	x²/2 + c
	  kx + c
	(x n+1)/(n+1)
	2√x+c


	sinx
	cosx
	 1/cos2x
	     1/sin2x

	 –cosx + c
	sinx + c
	 tgx + c
	  – ctgx + c 


Интегралы
Неопределённый интеграл
F(x) + c = ∫ f(x)dx; ∫dx = x + c; ∫dx/√x = 2√x + c;

∫ x n dx = (x n + 1)/(n + 1) + c;

∫ (f(x) + g(x)dx) = ∫f(x)dx + ∫g(x)dx = F(x) + G(x) +c

Определённый интеграл
  a b∫ f(x)dx = F(b) – F(a).

Прогрессия    Арифметическая 
a n = a1 + d(n – 1), a1 ; a2 ; a3 ; …

Sn = (a1 + an)n/2 = (2a1 + d(n – 1)n)/2

Свойство: a2 = (a1 + a3)/2

Геометрическая    b1 ; b2 ; b3 ; …       bn = b1 ∙ q n – 1 ; 
Sn = (bn q – b1)/(q – 1) = (b1(q n – 1))/(q – 1)

Свойство: b22 = b1 ∙ b3   Сумма бесконеч.геом.пр:

b + bq + bq² + … = b/(1 – q), | q | < 1.

Логарифмы  log a a = 1; log a 1 = 0;        a, b, c > 0

log a b p = p; a log a b = b; log ab p = p∙log ab;lgx=log10x

log a b. Если a и b – дроби или целые числа, то логарифм > 0, а если a – дробь, а b – целое число или наоборот, то логарифм < 0.
log a (bc) = log a b + log a c; loga(b/c) = log ab – log ac

log a x 2n = 2n ∙ log a ‌‌‌| x |; log a b = 1/log a b; переход к новому основанию: log a c = log b c / log b a;

log a b ∙ log b c = log a c; a log c b = b log c a ;

ln x = log e x, где 2 < e < 3.

Иррац.уравнения 

                                    g(x) ≥ 0         

     f(x)   =  g(x) =>      

                                    f(x) = g 2k (x)
                                    g(x) ≥ 0         

     f(x)  =   g(x) =>     f(x) ≥ 0 

                                    f(x) = g(x)

Иррац.нер-ва
                               g(x) ≥ 0

√f(x) ≤ g(x) =>      f(x) ≥ 0

                               f(x) ≤ g²(x)


                              g(x) ≥ 0

                              f(x) ≥ g²(x)

√f(x) ≥ g(x) =>      g(x) < 0

                              f(x) ≥ 0


Задачи             V по теч + V пр.теч 
              Vсоб = ––––––––––––––––

                                       2

             V по теч. – V пр. теч         

Vтеч = ––––––––––––––––––

                           2
