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NosiakoBun marepian’

3axonm min
a+b=>b+a; (ab)e = a(be);
(@+b)+c=a+({+c) a(b + ¢) = ab + ac.
ab = ba;
BaactusBocti apobis
. TRLARE. SN N 1 1 SR i S ST
b b>’m m m  mn mn m'n bm

DopMyIH CKOPOYEHOr0 MHOMKEHHSA
(a+b)® = a® + 2ab + b%;
(a-b)* = a® - 2ab + b%;

(a+b)® = a® + 3a’b + 3ab® + b*;
(a-b)® = a® - 3a%b + 3ab® - b*;
a® -b® = (a-b)a+b);
a® - b® = (a-b)a® + ab + b?);
a® + b® = (a + b)(@® - ab + b?);

(@a+b+c¢) =a® +b%+c? +2ab + 2ac + 2be.
Creneni Ta xopesi
m R _ . min, n npn da_k=(¥/;)h'
a™-a" =a™"; (ab)" =a""; %a.UYb = Yab; 4

m,_ n_ _m-n, n = .
a”:a" =a™™"; (a) & 5 Ny a ="a";

(am)n =amn; = b_n’ ‘5‘ = '%'; w_—' i ny;-

b
Jlorapudmu
log,(xy) =log,x +log,y,  glogax _

loga£= logﬂx—~log‘¢y, logax ke logbx
y log, a

log, x” = plog, x, 1 1

log,a =1, log,1=0, Y log,a’

1 Manserwer wamawi Ron nanwawmawwa varnn an arwny BRAww icToawi

CrapgapTHHH BHTIAI 9HCIA
x=a-10" nel <a <10,
n — NOPANOK YHCJIA X.

Pisaaana
PisuauHa ax = b mae:
1 kopiss, axmo a # 0;
0 xopexsiB, axkmo a = 01 b # 0;
Geaniu Kopewis, akmo a = 01ib=0.
KsagpaTtui piBHAHHA
ax® + bx + ¢ =0 — piBHAHHS;

D = b® - 4ac — AUCKpUMiHAHT;

—b+VD _-b—\/ﬁ_
B il )

ax? +bx +c¢=a(x - x)(x - %);

x* + px +q = 0 — 3BefieHe DiBHAHHHA,

’ 2
xm_—_—%i %——q — iioro KopeHi;

{xl +X3=-P
% =q

— reopema Biera.

TpaHCHeH/IeHTHI PiBHAHHA

a* =b; x =log,b;

log,x =b; x=a"

sinx = a; x = (-1)"arcsina + nn;

cosSX = a; x = tarccosa + 2nn;

tgx =a; x = arctga + nn.
HepisnocTti

a > b, axmo yucao a — b gogarye.
a < b, axmo uyuciao a — b Big'emue.



BaacTrBOCTI YMCAOBHX HepiBHOCTeH
Axmo a < b, To b > a.
Axmoa <bib<ec,T0a <ec.
Axmoa <b,Toa+c<b+ec.
Axmo a <bic >0, To ac < be.
Axmo a <biec <0, To ac > be.
Axmoa <bie<d,T0a+c<b+d.
Axmo 0 <a<bil<e<d, Toac < bd.

Hporpecii
Apundmernuna nporpecia: a,, a; +d, a, + 2d, a; + 3d, ...
a, =a, +(n-1)d,

5, =%t ,

l'eomerpuuna nporpecisa: by, bq, bg®, big®, big', ...
by =big"",
- él(qn _l)
n g-1

S, =q—b_lT, axmo |g| <1. |

I i
y = kx + b — nimi#ga; rpadix — npama.
y = ax® + bx + ¢ — kBagpaTHuHa; rpadik — napaGosa 3 Bep-

( b b2-4acJ
IIAHOKI B TOYNi | ——; — b

2a’ 4a
y = x? - crenenesa.
Y = a* — NIOKa3HUKOBA.
y = log,x — norapugpmiuna.
y = sinx, y = cosx, y = tgx, y = ctgx — TpUroHOMeTpHYHi.

Iepersopenns rpadikie ymxnii

IIpasuno mepe-
TBOpeHHA rpadi-
ka Qysruii

I'padiuna imocTpania

y=f(x)+a

IlapanensHe nepe-
HECEeHHS B3JIOBXK
oci opauHar Ha |aj:
Bropy, AKIoO

a > 0; BHHUS,
akmo a < 0

y=flx)+a
y=1f(x)
y=flx)-a

y=1f(x+a)

IlapanensHe mepe-
HeCeHHHA B3JIOBK
oci abcnuc Ha |al:
IIPaBoOpyd, AKIIO
a < 0; sxiBopyH,
agmpo a > 0

a>0

y = kf(x)

PoaTsar Big oci
abcuuc y k pasis,
akmo k > 1.
Cruck mo oci
abenuc y % pasis,
Akmo k > 1.

vh

x
) y=Fkf(x),0<k<1
y=Mx)

y=kf(x).k>1

y = f(x))

Yacrury rpadi-
Ka, AKAH JIeKHTH
y miBILUIONHHIL

x 2 0, saymuama-
emo Ge3 amin

i cumMeTpHYHO
BigoGpaxkaemo
#oro BigHOCHO OCi
opauuar. 'padi-
KoM (QyHkOii 6yze
o0’eqHAHHA OUX
ABOX KPHBHX:
y=f(x), x20i
u=fl-x). x <0

l/
x




y = |f(x)|

Yacruny rpadika, v
AKWN JIEXKHTH HAJ

Biccio abecuuce,
sanumaemo 6es Sl T 2 #
amin. Yacruny 4 4

: Ioxinna
fxg + Ax) - f(xg)
Ax

rpadika, AKHHA X . W
NeKHUTH TWif Biccio § yr P
abcouc, cume-
TpHYHO BimoGpa-
JKAEMO BiJITHOCHO
oci abcmuc

TpurosoMeTpH4Hi TOTOXKHOCTI

2 sina coso
a+cos“a=1 tga= , ctga =——,
cosa sina

2

sin

3 , 1+ ctg’a = — 34
cos” o sin“a

sin(a = ) = sinacosP + cosasinf;
cos(a £ B) = cosacosP F sinasinf;
_ tgattgp
tg(a+p) = 1T tgotgh’
sin2a = 2sino.cosa, cos2a = cos® a —sin® a;
2tga |
1- tgza'

ctga = 1 1itgha-
tga

tg2a =

sina = %(1 - cos2a), cos’a = %(1 + cos2a);

(¢4 2@ a
2tg— 1-tg*— 2tg —
sina = —-———-2——, cosa = —1, tgo = ——i;

1+tg22 1+tg22 1-tg2%
e €3 €3

sina £ sinf = 2sinaTchos°’T$ﬁ,

cosa + cosp = 26082 B oos® _B,
‘ 2 2
cosa — cosP = Zsin%ﬁsinﬁé—g,

sin(a = B)

s L8 cosacosp

Axmo Ax — 0, To = f'(xg)-
C' =0 (xﬂ)l » d.‘ta‘_l J; ! 1
(Vx) Y
(Cu) = Cu' (sinx) = cosx e rse
u+v)y=u+1v (cosx) = -sinx (@Y =a*lna
(uv) = u'v + w' (i ) = 12 tay = 1
cos” x x
u), uv-u 1
o | R el = — 1 f =
[v) S g i sin® x Uoka%). = Tita

fAxmo y = f(u), ae u = h(x), To ¥’ = y' v’

Ilepeicaa Ta iaTerpana

fAxmpo F(x)— nepeicea ansa cbynxni.l f(x), ak#0, b — crani, To:

kF(x) — nepsicHa ana ¢yHKOii kf(x),

%F(sz + b) — nepsicHa ana dysrnii f(kx + b).

P vadns g=lh I R e QI
3 n#-1 X J;

Opna 3 ii nep- 21

BicHHX C | kx Injx| | 2/x |-cosx
n+1

Dyrkuis 1 1 - -

cosx 3 gy e a
cos” x sin® x
Opxna 3 ii nep- f a*
BicHMX . sinx tgx —ctgx e* Sy

b
If (x)dx = F(b) - F(a) — dopmyna Heiorona—Jleii6uina.

B, =nl,

Komb6inaTopuka

nl=1-2.3-...-(n-1)n,

A = n(n-1)(n-2)...n -k +1),




n!

A" (n-k)!’
ok L Pn-1)..(n-k+1)
* 12858
C*=____l'.'___
" (n-k)k!

i
— =gina; a2+b2=c;

h; S = —besinao; h= -‘-?;
+b-c
2
PiBHOCTOpPOHHIN TPHKYTHHK
2 3 6
. a*\J3 2 a3 r

JoBinsHNi TPHKYTHHE

S= %ah; S= —;—absiny;

S=\p(p-a)p-b)p-c);

_a+b+e

(dbopmyna I'epona);
abe S a

48 p 2sina’

a® = b® + ¢® - 2bccosa (Teopema KOCHHYCIB);

a b c
sina  sin ﬂ siny

x 8
A ;‘ &
A A C

AL - GicexTpuca AN, CM — mepianu
1) £1=£2; AO:ON =2:1.

(reopema cHHYCiB).

1

= S =a% S = adz.

IIapanenorpam
2 C LA+ /B=180%
P =2(a +b);
P S = ah;
S = absina;

S=%d,-dzsintp:
d? +d} = 2a® +b%).



y
3
W 4 ; 3
g

< a a
S=a;b-h; a+b=c+d;
8= —;—dldzsimp; h=2r.

IpaBHIbHHE MHOMOKYTHHEK
Cyma kytiB: 180(n - 2); P = na;

B [
ﬁ' LA = M; 8= }-arn;
4 . K 320° f 360°
ZBOC = ¥, S = ERznsin—n—;

a, =2rtg 180 : a, = 2Rsin - ‘
n n
KoopauaaTn Ha niaommHi
i C(x:y)” x=xl+x : y=yl+y2;
Alxys wy) B(xy; ys) 2 2

AB = (%, - 1))* + (¥ - )%
(x- a) + (y - b)2 =R?- piBHsHHA Kona 3 meHTpoMm O(a; b) pa-

wiwvna R

KoopausaTh B nmpocropi
Hexait namo Toukm A(x;; y,; 2,) i B(xy; Yy 25).
c(x, o Nt aty
2 2 2
HM Bigpisxa AB.

) — KoopamHatH Touku C — cepexam-

AB = \/(.14:2 - X ) + (yy - yl)2 +(2g - 21)2 — JOBXKHHA Bigpiska AB.

ax +by +cz+d =0 — saranbHe PiBHAHHA IUIOIHHH.

a(x — xp) + by —yp) + (2 —2)) =0 — piBHAHHA IJIOIIMHH, AKa
OPOXOAUTH 4Yepesd ToUKy M(x,; Yy 2,) NEPIEHAMKYIAPHO 0 BeK-
Topa n = (a; b; ¢).

(x—a) +(y - b)? +(z- ¢)? = R* - pisnsanna chepn pagiyca R 3
mesTpoM y Touni (a; b; ¢).

Bexropu
B AB + BC = AC — fojaBaHHA Bek-
TOpPiB 32 MPABHJIOM TPHKYTHHKA.
A C
A4 ¢ OA + OB = OC — nojaBaHHA BeK-
TOPiB 3a MPaBHJIOM IapaJiejiorpaMa.
(0] et ]
B AB-AC=CB - pi3HHMIA BEKTO-
pis. '
A = C
a-b=lal- ’5|cosa ~  cranapHHi

nobyTox BekTopiB @ i b.

Y



.b =0 — ymoBa mepHneHAMKYJAAPHOCTI BEKTOPiB @ i b.

ﬁl m

=Ab - yMoBa KoJiHeapHOCTi BeKkTOpiB @ i b.

BexTopH, 3ajaHi KOOPAHHATAMH
AB = (x; — X3 Ys — Y33 23 —2;) — KOODAMHATH BEeKTOpa AB, pe
A(xy; Yy3 2), B(xg; Yy 23).
Hexait @ = (2,3 Y13 21), b = (%33 Yg; 23). Toni
G1b=(x %5 tUs; 2 £2)
ka = (kx;; ky,; kz));
@-b= x5+ Yy + 212,

L/ W T S yMOBa KOJiHeApHOCTI HEHYJIBOBHX 'BEKTO-
Xy Y2 2

piB @ i b.
XXy + Y1Ys + 223 = 0 — ymoBa nepnemmxynapnoc-n HEHYJIbO-
BUX BEKTOpiB a i b.

|a[=\/x +y® +2* — pommuna BexTopa @ = (x; y; 2).
ab X %5 + Yy + 212y
cos(a,b) 172 J172
\al - Ibl Jx1+y1+zn[x2+y2+zz

MuororpaHHHKH
iy Ky6
é \‘\‘ 3 d= a\/§;
SRES S, = 6a% N
B wae | o V=d
3 a
IIpama npusma
S, =8 +28S;
Sy =By b
V=S,-h.

ITipamioa

S, =8+,
4 V= %So - h.
|
i | Ina npasmabHOI mipamizm Sg =
: hs — anodema.
? Sy = _S.e..
i cos@

o HUJHHap

Sg = 2nrh;

: . Sy=2rrh+ 2nr?;
V = nrh.

8 Konye

‘ : Sg = nrl;

‘-. S, = nrl + nr’;

. , T

% V =—nr°h.

S 3

' Kyas i ciepa

|

S, = 4nR%

P\ v

—Phu.ue
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