: CMBO/BI U OBO3HAYEHWA
MamATKa COAEPXHT OCHOBHBIE CBEEHHA, HEOGXOAMMBIE abHTYpPHEHTAM MpPH

NOArOTOBKE K BCTYNMTEAbHIM 3K3aMeHaM B BY3. | l.a €A — a npuHaanexuTt A. 2.3 € A — a He npuHaanexut A.
lpuBeaeHsl KpaTkWe OnpeaeneHun, Hambonee ynotpeGumbie GopMyns, s 3. A CB — A-nogmHoxecTeo 8. 4. 0— NnycTOE MHOXECTBO,
NpHEMbI PeLIeHHA THNOBLIX 3alav. - 5.AUB — obveanHenve mHoxects. 6. AN B — nepeceveHue MHOXECTB.
7. ﬂ — cylulecTByerT. 8.3 — He CYWecTByeT,
9.5%%5 € A — 4R SCAKOTG & W3 A. 10. == — "BecKoHeuHocTh' .
Conepxanue 11.A=8 —u3 Acneayer 8. 12. A= B — A 3ksuBaneHTHo B,
TR D A R R e = T 1 ' - R R
13, Za;Sayta+..+a, 14. Il a;j=a,ay ...ap.
ﬂpOﬁH. CT&I’IOHI!. Kop"" ........................... 2 =1 ; 1=
Norapudmel. Moynb. opMy bl COKPaLEHHOro yMHOXEHHA. . . 3 " 15.e = lim (1 + -:-;- )" =2,718281828... ocHOBaHWe HATYPanbLHOro Nora-
VppaumoHanbHbIe BLIPAXEHUA. . . . . . .. v vvvvenanannnns 4 i d)”;a“ ' ;
X % n
GOPMYNLI TPUTOHOMETPHM & . . o . v v v v v e e anncnsnn 4 16. ®axtopuan( Ml =min =W =2}, 3-2+ 1= [LK (bE ).
OCHOBHBIE INEMEHTAPHbIE DYHKUMM . . . . . . . ... .ot onn .. 7 et . k=1
MpeobpasoBaHMA TPABMKOR. . . . . .. oo v v enreenrnnnn- 15 '
YpasHeHuA. peobpasosaHnA ypagHeHud. . . . . . .......... 16 HWCnA
TPUrOHOMETPHYECKNE YPABHEHMA . . . . . . o v v o v v e e nn e 17 N — mHOXecTBO HaTypansHeix Yueen 1,2, 3, ..,1, ...
PIODUBORETING -5 5 & o v te it e » o o o s ST R 19 Z — MHOXecTBO uensix uucen 0, £1,£2, ..., £n, ...
CxeMbil peleHns THNOBLIX YPaBHEHMNA W HEPABEHCTS . . . . . . . . 21 ' @ — MHOXeCTBO paunoHansHeix wncen (suna p/g,p, 4 €2,q #0).
3 2 / — MHOXECTBOC WPPaUNOHANbHBIX Yucen ..., /2, £\/5, e, 7, ...
R S e e R T £ S Y ST : R — MHOXeCTBO AeHCTBUTENbHBLIX (BewecTaeHHbix)uncen, R =Q U/ .
Mporpeccum. . . . . RN T S St R e 24
MnauumeTpua. . .. ........ o e e - o B S i 25 YuCNoBaA OCh = ——d—deiu b a7 — 4€R
CDIEDNONTDIEE S0 s+ 05 v s aoniilis B De Rt =g 28 - =Tt T F neniss M

YUCIIOBLIE NMPOMEXYTKHU

© Cocranurens: YpyGren AP.,
Ib:?:c\:c?:]l;.:ll.. amapaitcuna ALA, : Wutepsan: a<x<h —WL‘LZ?_- x € ] a, _b [
' Otpesok: a<x<bh &/////////: - X € [a, b].
o :
> MonyuHTepsan: ja(x(b .-f //////[/f B,
Moanucano B mnevarb 17.04.91. Tupax 385000 o5K3. St df/ Ll ZL?_- e i

300 001 —385 000 »k3.). llesa 95 won. 3axkaz 1077. - _
{ NMysia<x <+ _‘f.MLMLL XEfa, +oo[; x >a)
—e<x<h J////H/g_ x€]-oa bl k<b)

OrneyataHo B TtHnorpadux opfaeHa Tpyposoro KpacHoro
3HAMEHH H3laTellbCKo-TIoNHrpadryeckoro  oO6bEAHHEHHA
IIK BJIKCM «Monopasa reappaHa». Appec HIIO: - 103030,
Mocksa, Cyuesckas, 21. 1



OPOBMH
-3—'—'— a : b — cbbikHoBeHHaR apobs (8, bEZ, b+ 0).
1-:;—= a-10™" — pecAaruunan gpobs (€ N). 0,01 =1 % — npoueHt

A —'b—-= A+ -—;— — cmewanHan apobe (a, A, b EN).

OcHoBHOE CBOWCTBO 22— = 25 (cER c#0) >=< ecnmad=bc
b be b d
DR e U R T e e - S, N S e
§ =k b b d b-d b d be
4. L .m=m-L=2_00 g5 2 .p=_2 __ (m#0).
b b b b bem
6. my LBl g ptyna sl g /T LR (550 0),
b s 6 b" 6 Yol
CTENEHW
Anm a €ER,a>0,nEN:
a"=a.5-a..-2 a® =1 P e I
7 MRORATeneR ’ B

4 — OCHOBaHWe, 7 — NoKa3zaTenb CTeneHu,

a™ =gt g AT o gm-n
a
4. @Mn=gm'n g - 1= 22 g (£u)=n=(Lyn
bn b a

(@ >0; 6>0;¢>0; mn€ER: a,b,cER).

KOPHM

X—apuﬁmermacnuuuomun-oncmuumuma ;
x=2/a=a'" 350, 2 €R, nENJ ecnm X" =3 u x>0,

Onaa <0 %Ya onpeaenen Tdm.u:o ANA HEYETHBIX a;l > 0' !.3. ; . 2k—1.

1. ’V;=.a Vin 2. Qfa™=gm/n 3 Yk =”\/§_’":
v 2

3. (a-b-c) =a" 4" .

=

T = o, 5. Yabo = YaA/E o6 Y =

1
K ="Ya=a "% g8 %Ya"= (/7)™
la,b,cER, 320, b>0, ¢c20, n,kEN, n>1, mE2).
NIOrAPYOMBI
X —norapndm (x = bg, b) uucna b >0 no ocHosanuio g >0 (a #1),
ecnua’=b,
a{°°‘b=b
l.1og, 1=0. 2. bg,a=1. 3. log, bc = og, | b| +log, lel, (be>0).
4.log, == bg, |6] —log, ||, bc>0). 5, log, b"=nlog, b
8.log, ¥/b=-1 g, b. 7. bg,m "
=L iog, b. 9. bog, b=log, 5 ". 10. g, b=——

= log, b- log,e. 12. log, b =
14.log, b= b.

=L log, b. 8. lbg,nb =
"" . 11.log, b=

13 bg;ob' |gb. ’

losb a

MOAYNb (ABCONHTHAA BENMUYMHA)

a,ecnwa =20, €R).
lal= {—a.acrma <0, b !

1121 >0.2.1a =1-al.3.128 =lallbl.4. 121 =&, pso,

5.la|?=3a%=|a?%.6.|a+b| <|al +15|.7.||al =1bll <|a —
—b].8.la—bl <lal +15].9.11al —16]]| <|a +5].
10.|a| <Au|bl <B= la+b| <A+B, |ab| <AB.
©OPMYTbl COKPAIEHHOTO YMHOXEHUA
1. {a+b]’—(a +b) (a+b) -82+2ab+b2 :
2. (a—b)? = la—b) la—b) =2 2_2ab+b2. 3Ia+b}(a B =ai- 5
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4.a’+b’;= (a+b) (a?~ab+b%).5.2°~ 6> = (a —b) la?+ab+b%) 2. 3uakm sina eosa tge cga
6. la+b) = (a+b) (a+b)? =a>+3ah+ 35 b+ 3a b2+ b°,

Tpnrououefpmeckux O<a<-§- Ry
15 ""‘b,sﬂ (a—»b —B)E =3 n.1 ki .
) (a b), a®—3a%b+ 30— b2, i _ i T<a<i o). ey 1 8
8,(a+b]‘=a4 +4835+68:bz+4ab3+b“ r : l<d<-2— - — + +
UPPAUMOHATIBHBIE BbIPAXEHUA SESiady S e =
'1. h/,-_ \/E,Ti L 3_2\/5+ b.2. (\/5-4- \/b_}’ = gD \/a—b-+ 3 » L 3. 3HaueHMA TPUrOHOMETPUYECK X (PYHKUWA ANA HEKOTOPbLIX YrNoB.
3. (Va —\b) Wa + VvB) =a—b.4. la—bVE) la+ cl=a’—b’c. \ i | 3
E Paguams 0 o AE. Ty =X o
5\/a+b:7c-\/“\l"‘b‘ A/’- a—b.: S R 2
. Mpagycw 0° 30° 45° 60° 90° 180° 270° 360°
gk a\/b 7 = a"'b"_" 8.
;‘b"w b '1:\/" sin a n-;—hfz—3>2E1o-1o
= a (1761 9 s a (Vb /o) 10 a & cos a =4 525 3? —;—- 0.~ =1 el
s .10. = .
1-b e e s b Jo+ e 5% 0 %:‘1 ook 6 a0
_ albr=c) (b= o) i o e 5
* b,c Yol 11, §/a £/B) WarT Yab+ BT = ctga S e e e, -
-
aED et e R, it | ®OPMY bl NPUBEAEHUA
3 X =g 3 By <
124 1456 \5* 6‘. Lsin(%ta)amsa_ 2,::95(—;ial=35ind.3.tgliztﬂ'=
i {
SR “b“ N ‘/—-‘(ﬁbeen"a<° = Fetg . 4. ctg (%*a)=¥t9a.5.sin'(ﬂta)=‘si”-
c
T GOPMYbl TPUFOHOMETPUM ssmt ia)"—oosaw cos thal—tsma-
1. OnpepenenvA sin o = ' 2 b tg{ =T +q) = Fetga. 12. ctgl =Liq) =Ftga.
K-+ OCHOBHbIE 'ronm.emA
cosa=.._..£_.._'
¥ 0 et 1.sin a+cos? a=1, 2. tga= 202 "““ la# -!-Hrn) 3.ctga=
2 Al ' i i =
X tga=—L (x#0), -—Ef:l—‘g—(a#ﬁn) 4.tga: ctga 153«:(: m” ——(a# F-+170).
ctga="’—(y=f=0}_ ; 6.coseca= g (ﬁ*ﬂﬂ’ 7. 1-I-tga m (a#—Hrn}
y
8.1+ctg’ a= m,a la#nn). (WEZ)
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®OPMYNbI 1A CYMMbI ¥ PASHOCTY APFYMEHTOB

.sin (@*f) =sina-cosf £ cos asinf.2, cos (atf) =cosacosf+

sinasinf. 3.tg (@xp) = %- 4.ctg (atp) =

-+

_ _CtgactgB ¥ 1
ctgf tctg
O6nactn onpeaeneHuA NPasbix U NEBbIX YaCTei MOTyT He COBNAAaT.

®OPMY bl NONOBUHHOIO APTYMEHTA

1_3][1-2,:1\/-1__;0.&.. 2.605_%_21\/1:_2.%9__

2 .
tg-L=t% /[ 1-¢cosa . _sin @ _1—cosa v
2 1+cosa 1+cosa  sina
4.ctg2=1t 1+cos a_ sina = 1tcosa
2 1 —-cosa 1 —cosa sin a

3HaK "+ nnw Ul Bleuipée'rca B 33BUCUMOCTY OT "'pacnonoxenun’’ yrna
%; 0BnacTv onpeaendHmA NPaBbiX U NEBLIX YaCTEI MOryT HE COBNAAaTS.

®OPMY J1bl KPATHbIX APTYMEHTOB

1.sin2a=2sina- cosa'"—w“— 2.cos 2a=cos’a —sin‘a=

1+13% a

=2 cos a—1-1-25ma"-—9—1"‘ 3t92cx=-*--9-—-2‘ -

+19° a 1 —-tg* a
= 2 . 4.ctg2a= otg® a=1 _ clga—tga

ctg & —tga 2ctg a 2
5.sin3a=3sina~4sin’ a. 6.cos 3a=4cos’ a— 3cosa.
7.tg3a= 3tga—tg . 8.ctg3a==<4 a—3ctga
1-31g% a . 3egia—-1 -

O6nactu onpeaeneHuA NPaBbix v NEBbIX YaCTeW MOTYT He COBNaaaTh. .

QTEHEHH TPUTOHOMETPUYECKUX dYHKUUA

1.sin? a= L=c082& o .2 0 +cosla

. e R s e

R 3sina—sin 3 a PR 3cosa+cos3a
G a 4, 4 :

®OPMY /bl CYMMbI U PASHOCTW TPUI OHOMETPUYECKUX
OYHKLMA b '

1.sina+sinﬂ=2sin3—*2;l-oos“—;f-. 2.sina—sinf=

= 2 cos -5-'-;-1 sin —"‘-;-9-. 3.cos +_co_s_;B = 2cos —!—;‘-E X
Xcos—'%'—i. 4.cosa-—cosﬂ=—25in£-'-;j-£-sin3—;-ﬂ-.

5. cos & £ sin @ =4/2 sin {—’i—iod = /2 cos {”T%ﬂ.

B.A- cosa+Bsina=W-sin (@+p), A*+B*#0

s = A = B =
$in f = —=Sm——, COSf = —. 7tgaitgﬂ-.
JA* + g Jai g
=sinlatp) getgatctgf= 1_51'.'!..!.9'._*.__2.1_ 9. tga-}-ctgﬁ-
cosa -cosf sina +sin 8
—cosla—g) 10.ctga—tgf= cos (a + g)%
co,a -sinf sina - cosf 7

NPOU3BEAEHNA TPUFOHOMETPUYECKUX OYHKLWA

1.sina-sinf= -’-[cos (a= B) —cos (@+p)].2.cosa cosﬁ"
=L [cos (@~ ) +cos (@ +6)].3.sina-cos f= -’-{s.h (a-B) +
+sin (a+ﬂ}].4.eosa-smﬂ=-'~[sm (a'l'ﬂl —sin (@=g)].

tg=tiotte8 ctga+ ctgf
S.tga-tgf ctga + ctg § P Ctgﬁ ":f"m'ﬁ"“'
; > sm{a+ﬂ) sin (@ —p) =cos’p — cos’a. 8. cos (x +f ) cosla—f) =
= cos’f — sin’a.

OCHOBHBIE 3/TEMEHTAPHbIE ®YHKUWW

y =f{x) — dyHKuma, onpepenenHan na muoxectse D (y) , ecni kaxaomy
x € Dly) crasutca B cooTBETCTBUE eAnHCTBEHHOE 3Havewne y EE (y)
(x — aprymenT, D (y) — oBnacte onpeaenenma, £ (y) — obnacTb 3HaveHmi
¢'YHK!.|.HHL W e W AERGTHMURO TNS S NAJTATL

f (x) — verHan, ecnanED(yl —xEDIy),fx) =Ff(=x)

f (x) — wevethan, ecnu ¥ xE D(y), ~x € Dly), f (~x) =1 (X

filx) — MEPUOANNECIKaR C I nepuoaom T(T# 0), acnn-VxE Dty)

fixxT) =fl).
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NMHEAHAR OYHKUMA y = kx+ b ' Vi iy
a>0 X] -x-;='-%-
y=kax+b, y’ R by D=0 A -
: (ky >0 -
b 1~>0) 1 a<0
(k, <0) 1.ky = tgay. D=0
2.k; = tg,. |
L) A 2 - L a>0 3<<00 " b
> D<0 D e
e BT N A sk
* i 4ac— bt e Dy ! AN 22
3tge=tglog —en) = | 92|k -ky £ 1), TR "
4.ky +ky ==1 — ycnosue nepneHAUKYNAPHOCTH NPAMBIX. *2€9
=]-00,+00 [ .6, Ely) =]~ +[ . .
5.0(y) =] [ y) =] [ b iy
Y Y
y=b ~x= [_4!!‘.'—.0’ , +oo {,BCTIH3>0,
| 5 Ely) = e .
= = =
x=b" e L = ]—o _4':"' b 1,ecrua<0.
0 X 0] C ) :
= ay by = =2 — reopema Buera
KBAOPATUYHAA OYHKUMA y= ax’+bx+c, a#0, Xixy = & ;
o — a
Auckpumunant D= b — dac. KopHux, = =2 =N0 4 = b+ O
e’ 23 t 2a 3.ax’+bhx+c=a (x—x ) (x=x;).

EcruD>0, tox; <x; npua>0ux, >x; npua<0,

4ac— b’
Ecom D=0, tox; = X, = —b/2a . Ecnu D< 0, 70 %1 3 € ¢.

b y2
= + — +
4.ax°+bx+c=a (x ) s

a>0 Y§ a<o Y} 5. 3HaKn KBaAPATUYHON DYHKLUKU
D>0 D>0
4! G = b: =—_—— y D>0
4a ﬁ\ ™ 8> 0
L s
b X
Bac=b' | _ __ / T 2a \ : 0
4a X X3 X

]|



Yy
D=0 X = X3
& L
a<o0
L
X
D<L0 yo 5=
2 % X
1] FTI ﬂ = a<0
ol X
6. PewwseHuA TUNOBLIX 32884
ax*+bx+ | axP+ bx+| aP+bx+|aX+bx+| axt+bx+
+¢<0 +¢<0 +c=0 [+¢20 [ +c>0
a>0 XEl]~, | xE]-w
(S = y y
D<o e A5 A= +m[ +u[
XE |—oo,
a>0 A _ b | X€]== [_b -2
D=0 x4 2 e +oo [ Za[U] 2a
+oo [
Xx€]-oo, | xE]-os
2a>0| e x=x,U = - 2 £
D>0 ]Xllxﬁl X€E {xth] Clpe +L]ul'[‘,[x2: +I°.I}J[]x‘h
a<0] x€]-=, | x€]-<s, XE¢ x€¢ X€ ¢
p<gl *=l | ol
X E]=oo,
3<0 b —co
D=0 "_2-,_[U : XEI ’ x=_____ﬂ_ x__..:__b_ xEﬁ
= U]""EE"' _1.,.@.,[ 2a 2a g
+eo|
b Fahd e it X=xUx= B
Wiag, | Uk, | 2 71777 | X€Ekg, ]| x€x, x
ool 2l | albke |2 1| et n
= 10

CTEMEHHbBIE OYHKUMMU y = x*

1.y=x" (nEN)

(n - neveTHOR)

(n= vetHoe) | - ¥ y=x"
y=x" (n — nevetroe) | .
1 ;
=1 0 X
=1 0 1 X -1
Diy) = ] =0, +oo] Goita e
E(y) = [0, +oo Ehe sy,
Fl—x) = F (x) S R
2.y=x""=1x" (nEN)
yr y
=S = 1"
SR V“= 1 {n Heue'ruoe}1
=10 x
Diy) = ]=0,0[U]0, +eof, Oly) = ]=-=,0[V]0, +o [,
Ely) = ]0, +oof, Ely) = ]-,0{U]0, +eo [,
fl=x) = f (x). fFl-x) = =f(x).
y=x! \/—(n&N}

x1

_ DM
fl—x) ==fix).

1

Ely) = ]-o, +-[



4, y=xP'9 (p,qEZ,q+0)

v
4 iWQ>'” y=xP/q { Dly) = E (y) = 0, +o[.
0<p/q< 1) y=xP/¢ (o/q < 0)
1
! D) = [0, +[,
Ely) = [0, +[.
s -
0 1 X 0 1 X
NOKA3ATENbHAR OYHKUMA y=a* @a>0,a# 1)

Yy y=a*
(@>1)

y=e %

D(y) = ]==, +=[,
Ely) = ]O, +[.

0

E(y) = ]—o0, + oo[.

TPUTOHOMETPUMECKME OYHKLWU

1 y-smx i ~
d ?
_”.
=1
Dly) = )= o ,+°[, f(=x) =-fx),

12

Y

T=2n=sinx=sin(x+2nk) kEZ.

|

- e

o
[

y
2.y=cosx
e /\ . /\ =
I\ m n 17\ ,"l-rr - L=
- -— Y = S X
2 2 -1 2 2
Dly) = J=o,+[, f(—x)=Ffx), :
Ely) = [-1,41], T=2n=cosx=cos(x+2nk) kEZ
37‘=tgx' 5 yi )
X 3K
- - :

Dly):x#*-E+nk, kKEZ,

Ely) = ]—o3, + o[,

0 /w /21! "X

[

f(—x) = —fx),
T=n=tgx=tg(x+7nk), kKEZ

4.y =ctg x Yi
=SK ) T 3n
2 2 TR 2
-Zm ot § 0 m ZR X
Dly):x#mnk, kEZ, Fl=x)=~flx,

Ely) = ] oo, +oof,

T=n=ctgx=ctglx+mk), kEZ
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OBPATHbLIE TPUTOHOMETPUYECKME OYHKUWN
L ¢

NPEOGEPA30BAHUA NPAOUKOB

1. y =arcsin x : . S =l > 1

y = arcsin x Dly) =[—1,+1], = y =f (%)
et Elzf=3") r ' y =Ff (kx)
1 X fl=x) =—-fx),

y=arcsinx = x=siny,
wEE(W). % .l‘!!

k<1

l;z 2. y = arccos x

m Dly) = [-1,+1],
2 Ely) = [0, 7],
arccos (—x) = m— arccos X,

y = arccos x y = arccos X< Xx=cosy
(VEEL)).-

1 X
y 3.y =arctgx

Dly) = ]=oo, +f,

y = arctg X Ely) = |=n/2,.7/2[.

3o fl—=x) =—f(x)
o y=arctgx < x=1gy
. (vEE(y)).
2 Yi 4. v = arcctg X
s Dly) = ]=oo, +oof,
Edy) = 10,7,
- * s arcctg (—x) =m—arcctg X,
.y= arcctg x 'y=arcctgx¢x=ctgy X
= _WEEW).
- '
0 =
-

14 s



YPABHEHUA
1. PasercTBo f| (X) = fy (x) — ypasHeHuMe c oaHOW NEPEMEHHON X.
2.x= X; — KOpHW (peweHuR) ypasHeHua, ecu Fi{x;) = f3 (X)), 7 =1,

2,..,n3.0=0DI(f) ND(fy) —obnacts gonycTumbix 3HaveHuii (013)
nepemeHHoN. 4. YpagHeHun £, (x) = f, (x) ug, (x) = g, (X) 3xBUBaNeHT-
Hbl (#), BCNU MHOXECTBA UX KOPHEN COBNAZANT.

NPEOBPA30BAHMA YPABHEHUNA
LX) =7 x)=F ) +f3x) =7, x) +F5 (x), ecnu
D(fy) NDI(fy) €ED(F3) 2.1, (x) =Fy ) +F3(x) = Ff(x) =F (x) =
= l’a {x) "fl ‘X) —fa ‘X) — f{] {X)~3.f| x) =
=folx)®a-filx)=a-f,(x),a€ER, a#0.4.F, (X)f; X)...f, )=

fi (x) =0, ”"=0¢{”’xl=0'

=0YxEO0A3* |f; () =0, 5. ~cmr g ) #0.
'f,‘,[ﬂ =0.

6. Fl)glx) =Flx) @ ) *Ffix) [gx) —px)] =0.7.F, X) =F, (x) =

=20 ) = 27 (x). 8.f; (X) =F; (x) @ F2r=1(q) = (20=1(x).

9.f, ) =F, (X) = £, (X)g () = £, g (x), ecau DIf, ). N DI(F,) EDg).

10.£, () = 2 &) = 1 ()g () = 75 (x)g (x), ecnu ¥ X € D(f; ) N.D ()

‘ f
g FO TN =, ) » L B0
g lx g{x)

VXED(f)N Dify) glx) #0.
1. inueinoe-ypasHene s{l

aXx+hby=aqx+b

X= b’-bltaI#aE:

3,= 8,

XE¢: d, =aq, b! #bz,
XER, a1 =83, &y =b,.

=

2. KeagpaTHoe ypasHeHve ax* +bx+c=0.

% ey Yy y=axl+bx+ec
Ko = M i 4ee0
X1=X3=——é—-,bz_4ac=0,

2a

XI,Z e¢, b2_4aC< 0.

= b st
Xy +X2 - —T, XX = —8_

, £ 16

$
}
L
i
:

T e G D

3. BukeagpaTHoe ypaeHeHue ax* + bx* +c=0.

= _b+Jb® —dac o¥ /—b—\-fb’-iﬂa‘!
X2 =% ' X34 * 22 '

2a
=
Xy +x, +x3 +x3 =0, X XpX3Xq = S

4. WppaunoHanbHbie ypasHeHuA (n € N)
Ve =l °i(fo°§);$°6) 2W=wxl*{vw>0:
‘ Etbdi=pbd. o T =920
2=V = 2" Yox) # Fix) = g x).
-1/ = e * Fl) = ppg2n-1,

5. MokasatensHoie ypasHeHun

‘naf(x' =a'”’d éf(xl ='P':’d~ . f‘X)’bg bp b>0la *Lr
(@ >0,a #1) fix) - xE ¢, b0,
: 2“2.a>0)M XE, 8 =1,b#1,

xED(f),a=b=1.
6. Norapucdmuyeckne ypasHeHna

f.(x)zab’ flx) =9,
1) lagaf(x)=b° f ) >0. 2) !og,ftx)-bg,lp(xpﬂ fix) >0,
(@ >0,a #1) @ >0,a #1) (¢ x) >0)

TPUTOHOMETPUYECKME YPABHEHUA

la|l >1=x€¢,

la] <1=x=(-1)¥arcsina + 7k,
rae —-5’—’-<arcsina <-;—,k €2

: > la| >1=x€y,
C0SX=2 =93] <1=x=ztarccosa+2nk,

O<arccosa <7m, kEZ.

1. sinx=a = {

3.tgx=a =x=arctga +1k, 4.ctgx=a =x=arcctga +7k,
arctga €]-%, %[, k€Z, a €R. arcctga €]0,7[, kKEZ, 2 ER.
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1 x -2L+2nk x=2mwk

% X=—-—;—+2i’rk x=m+2nk
12— x=l—n*-l6+uk x==?"+2”
--13 x= (= 1l"‘+1-6-+wk x==2—;-+2nk
;2@: X=i—1}k-§-+uk x==%—+21rk
_\,é- x= (- 1]"”-3—-'-,1, l"'t-saii-an
jzi x={—-11*—:—+1rk x=t%-+2:rk
_ﬁ- x-;{-11k+lL-+nk L

a tgx =3a ctgx =
Arae X= nk x=Ttxk
=B =T
1 x== + mk x 2 +wk
4 = =3
-1 " Eega +nk x—-—z_-hrk
=_n =1
: \f3_ = +nk x 3 +_|rk
i x==-T-4nk x=52 . gk
P g ¢ £ 6 :
. X o LR
= i g B
STy 2
_ﬁ X=——+nk X==—+nwk
3 3

A - g ...

|
|
]
|
|

> i = =B B . arctg (= =2 &
7. a sinx+beosx=0 * tgx: ——=x=nk +arctg( - ) kEZ,

8.a sin*x+ b sinxcos x +ccos’x=0 @ a tg’x+b tgx+c=0=

‘le',=nk+arctg =bz "‘::""’ , b*=43¢c>0,a,b,c#0.

(xEg b ~dac<o.

9.asinx+bcosx=c =2asin —;—cos—z’-‘-+bcos’—2’f——-b sin’-'-%— -

~ ¢ (cos? —§-+sm =0 (h+¢) tg? X Zatg -+ (c=b) =0=

x=2mk + 2arctg = 2‘/':::‘"" , a2+t >c?, b#~c,

+b2=¢, b#—c,
b x=n+2nk, b=—c, a#0,

x=2m k + 2arctg b'ﬂ: .2

x=2m k + 2arctg "'2
x€Ep, a*+b* <c*.

10. P (sin x* cos x, sin x cos x) =0 =P (t, t?) =0=1,.,

S Aok ¥

rAe P (u, v) —MHOrouneH, t = sinx+cos X, t2 = 1+ 3 sinx cos x.

HEKOTOPBIE NPEOEPA30OBAHMUA
1. (sinx+cosx)? = 1+ sin 2x. 2. cos*x — sin*x = cos?x — sin®x = cos2x
3. sin‘x+cosx=-Ltecos’2x _q _ sin?2x _ 3 +cosdx
2 2 4

4. cos®x + sin®x = —;- (5 + 3cosdx) = -;- (1 +3cos?2x) .
5.cos%x —sin®x = -1-15- {15¢c0s2x + cosbix) .
6. cos®x — sin®x = —41-0052:: (3 + cosdx) .

7. sin x  cos x=/2 sin (x & Ll.B.sinxtv‘J_cosx=2:sin (xtl-aL}.

9, \/gsmx:!:casx-'lsm {xi—]

_;._ HEPABEHCIBA

1. CootHowennr supa f (x) >g (x),f{x) <g ), f (x} 29 (x)
fx) <g (x) = nepasenctaa ¢ nepeMeHHaIA.

2. Muoxectso F CD(f) ND(g) — pewenue uepaaeucrsa f {x} <gfd.
ecmVY x €F f(x 1<g (xk} — BEpHOE YMCNOBOE HepPaBeH TR,
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NPEOBPA30BAHWUE HEPABEHCTB

1Lk >gl) ¢f(x) —~gx) >0¢9(x) —f(x) <0.
2.fx) >gx) ®afix) >agx),ecnma >0.
3f£x)>y(x)*—fbt)<—9(xi

4.f(x) >glx) ¢ af(x) <aglx) ,ecnma <0.

5.F0) >g ) ®fx) +9 ) >g x) + ¢ X), ecnn D(F)N D (g) =Dly).

6f{xl>g(x)*f < —

PN
g >0.

7.f00 >g ) *fx)-0x) >gx)-9 ), ecm¥xED(f) ND(g)
px) >0.

81U >g W S N> g2 nEN, ecu¥xEDIf) NDg)
fix1 >0,9(x) >0. ;

9.0 >g )« FAM Sg2n41 pen,

g (x) . 9 x>0, 1 ) <o.

1, Lk gow{”ﬂ <0, ,{fix >0,
(x) >0 afr'l(n_

Fat >0y S0 YT <0,

T eccm¥xED(F)NDIg) f(x) >0,

13 g (x) <0edf W >0,,/flx <o,
B <osg 0 g >0

WPPALMOHANLHBIE HEPABEHCTBA

3 fix) 20,
UV <glx) = gtxi>0

2n
(nGM_ fix) <glx)="
L RT3 {1050, gri0 >
) > f1x) > g2,
(nenN).
, 20

22F0 Sgp ek >g 2™
nEN) .

4.2 YFx) ux}<g(x}«-f|x)<gw’"*‘.
(nEN)
NOKA3ATENEHLIE HEPABEHCTBA

flx) >g ) npua>1,

1af W >0 6 [f{x) <glx) npn0<a<i,

2

flads b«- f(xl<iog b,0<a<1,62>0,

Fix)> log, b, a>1,b>0,
XEDIf), 4>0,5<0.

NOrAPUOMUYECKUE HEPABEHCTBA

\ f(x) > >
1.0<a <1 log, f (x) < log, g (x) “{ (L:l) >'5'{)f.’d
f
2.a>1 Jog, fx) < log, g x) = [‘X)<g(x)
a - lrlx))u

CXEMBbI PEWEHMA TUNOBbIX YPABHEHUA M HEPABEHCTB

1fl<e  [ifi<e |ifl=p  Jifi>e  Jifl >
- ¢ $ 3 $ ¢
w<f<yp |—p&Ff<yp {np?ﬁ, f<—p U2 QYf< —pUf >¢
1 $ 3 f=—gUf=p .
11 '_'P(f, "'W(f:
3 £<g. f<g. <0,U{,
*i : “¢
! 1A <lgl [IF1<lol  [ifl=lol [Ifl21gl [Ifl >l
3 — 3 $ $ $ $
- £ <yt 2 <y? f=pUf=~p [f? > ¢? 2 >¢?
1 $ $ $
: F-g)X |[(F=p)X Ff—p)X |If-p)X
L X( )< 0 |X(F+k0 X(f+9) >0 [X(f+¢)>0
‘ 21



\/;_<¢ \/_‘iw \/:_=¢ \/f->¢ \/?*sﬂ
>0, ¢>o >0, |p<0 0>0][0p<0, ,[¢>0,
>0, >0, f=y?. £20. f>¢* £20. Jf>p
<, f<so’.
£<~/? \/t:-WTv ‘ﬂf‘/"'_ \/?v’? \f;'>~/$
0<f<y 0<f<y f=yp, fZp20 |f>9p20
$ $ f20 $ ?
f=20, f=20, {um o 20)|[F2 ¢, f>e,
<y f<y. p=>0. p=>0.
log,f<0 |iog <0 llog f=0 |flogf>0 flog f>0
1 2 $ $ t 3
(F=1)X F-10x |fr=1, (F=1X | ftr-=1x
Xlg—1)<0, | X{o- 1)<0,§¢ >0, Xlp=1)20,|X(p - 1>0,
£>0, f>0, "ESE >0, f >0,
¢> 0. >0, ¢>0, ¢ >0.
e#F1 o #F1.
log- i< log i< log , fi= log,, fi2 Iog fi >
<|Ogvfg <}Og f: *;Qgpfg >|%f2 >¢log fg
(F £2)X ﬁﬁ— f2X | [fi=fa, rm ~ f)X | [t )X
X (p-1K 0] [Xlp=1)<0) | ;>0 (unin| |Xp=1)20,] [X(p-1)>0,
f,>0, >0, f2>0), 1f1>o, f,>0,
f >0, fg>0, ("] >0, fg)‘ 0, fz >0,
¢>0. ¢>0, ¥ 1. v >0, ¢ >0,
p#F 1. ¢ #1..

INEMEHTH MATEMATUYECKOIO AHAJTU3A

Mpoussoanan dyHkum y = f (x) B Toukex — y' =F (x) = lim 2L

= Jim

fix+ax) —f(x)

Ax—+0

Ax

Ax+0

o 'li_‘.'. Ll

g i g

.

Faomrpmgcxﬁﬁ cmbicn: tga=f x)

y y = yo =f' o) (x=x5) =
ypaBHeHWe KacaTensHoi K
/ kpusoit y =f (x}) B Touxe (Xo, Vo).
Yo y=fi
Y=VYo= —f——:—-}— X — Xo)—

B

kpuBoit y=1 (x) B Touke (Xg, Vo).

-

TABJIMUA NPOU3BOAHBIX

1.¢ =0(c const) . 2. (x“)'-aX“”‘”' =1, “-"”*:1*'
X)' =% ha.4 €)'

___,.L__ ' =__1_... 7. i : =cos X,
5. uog, 1. 6. (Inx)’ =—. 7 {sin ¥

s 1
8. (cosx)' =—sinx. 9. (tgx)’ =:;1;—x—- 10. letg x) =— i

1 . 12. (arccos Xx)' =— —=1

-
11. (arcsinx) —JT—_E‘_" —
13. (arctgx)' = 1 —. 14. (arcctgx)’ =—

e

NPABWIA JUOOEPEHLIMPOBAHMA

Ecrm u= ulx),v=v (x) — puddepenumpyemsie dyHkumy, ¢ = const . 79

1. e = 2 B 3 0 S BV

Gy U= e ) s gt
4 ) RS i) e
B, y=flu),u=ub) =y, =fu, . e
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NPOrPECCUM

ApndimeTnyeckan

AputhmeTuveckan nporpeccua

{a 7 — YMCNOBaA NocnenosaTens.

Hoctbay, ag, .., a,, aeasN,
TaKan, uro’fn>1an= 3, . td
(d — pasHocTb)

l.a .4 =an+d.
a + 3
2. &% _"_‘:1__2_ n+1 n>1).

3a,=a;+ (h-1)d.

4.an=ak+d{n-k},1<k<n—1.

n—k ' qn+k
2 L)
1sk<n-1.
S.an+am=ak+ap,
ecnun+m= k+p,
7.a,=a,—-dn=1).

S.an*

8. d= ’"_1" n>1).

a _=—4a,

S.n= +1,

TO.SR=8| +82 +.‘. +aﬂ"

1.8 = &%ﬁ.ﬂ_n

2a, +dn=1)

12.§ = :

n

13.5,=-8, (=a,ta,  +.+a =

== iﬁ‘%‘_’!_ [n_.k+]}'
1< k<p, (nk m,pEN)

24

FeomeTpuueckan

[eomeTpuyeckan nporpeccua
{5} — wuenosan nocneaosatens-
HocTk by, by, ..., b,..n€EN,
Takam, uto by F0u¥n>1
b,=b,_,q (g~ 3Hamenatens).

1“bn-H g bnq‘
2.6 = b, 10,y I1>1),

3.b,=b1q"".
=2 n—k

4.5,=b,q"" ", 1<k<n-1.
5.b,=b, 4" 1<k<n—1.
8.5 ,,=bd.
7'b2n= bn-mbn+m'

1<m<n-1.
8.b. b, =b.b,

ecnun+m= k+p.

9.5,=by +b, +.+b, .

10. =
& bI_L.I_"E". g+1,

n

b]ﬂ, q=1-
11, bg-b
=g .
5,, e g F 1.
12.87= J4im 8= 21
n=» oo . 1 -9
ecnn 0< [g] < 1.
(n, k, m,p EN)

: MNAHUMETPUA
MPOU3BOMbHbINA TPEYTONbHUK

a, b, c — anung cropor AABC; p= f—-ztﬂ""— -

onynepumeTp; S — nnowaas; Awur —
paauychl BNMCAHHON ¥ ONUCaHHOW
OKpyXHOCTe#; A, ﬁa, m, -
ANWHBI BICOTbI, MEANaHbLI U

s 6MCCeKTPUCHI, NPOBEAEHHOM
Teopema cuHyCcOB K CTOPOHE 3@ .
CBRERP Nt JREE AoV
sin A sin B sin C ;
Teopema KOCHHYCOB dopmyna Mepona

a® =b*+c*—2bccos A S=+pl-a) b=b) lb—c)
S="3ah,; S="/2absinC; S=pr; S=abc/4R

SAMEMATENBHLIE NTUHUUA U TOYKKU

B TPEYTOJIbHUKE
BEWUCCEKTPUCHI
{ / O — ueHTp 8NUCaHHOM
ceal —> 8 OKpyXHOCTH  r=S/p

A CBoiicTBO GUCCEKTPUCHI Yrna TPeyroNbH1Ka
AD/DB= AC/BC

MEQWAHbBI

O — UeHTp TAXECTU
TpeyronsHuKa

s e OK/OB = OM/OC = ON/OA=Y,

m, =/ \2b%+ 2c2 - 3?

NEPNEHAWUKYTIAPDI,
NPOBEAEHHBLIE YEPE3
CEPEAAWHBI CTOPOH

B O —uentponucanroii f= abc
OKPYXHOCTYU 48
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A NPAMOYFONIbHbIA TPEYTONbHUK

@ n b — KateTbl; ¢ — ruNoTeHy3a; &, b, — npoexuuu
KaTeToB Ha rmnoTeHyay

dl .[. d'l S =a- ha
. a*+b? =¢c* —reopema Nudaropa

S=Yab §= l/zchc r= ______a+;—-c '

R=c/2 h;=ab, a’=ca b =cp,

S=a’sinA S=1Y,d,d,

r=h /2 di+di=4a’

O — uenTp BNUCAHHOW
OKPYXHOCTH

B a=csinA=ccosB=btgA=bctgh

PABHOCTOPOHHWIA TPEYTONbHUK 1 NAPANNENOTPAMM

s=i4‘E a=RJ3 l
a=2r/3 ='—8*€ |

a n b — pnnHbI CMEXHbBIX CTOPOH
' napannenorpamma ABCD;

A — BenuuuHa yrna mexay

3TUMu cTOpoHamu; h, — BsicoTa,

ONyuUleHHaA Ha CTOPOHY & ;

d; — d; — ANWHBI guaroHanei;

S — nnowags napannenorpamma

3
NPOUIBOSbHBIA BLINYKIIbIMA YETLIPEXYTONIbHUK : h,=b-sinA S=a-h, S=absin A S=Y,ddysing
B dy nd; — anvHe : di=a?+b? —2abcosA di +di=2(a? +5%)
AuvaroHanen; - * ' e
! @ — Yron Mexay HUMK; 1 : TPANEUUA
A c .S —nnowaps =
a wb — ocHoBanuA; ¢ ud — Boko-
A S=1,dyd; sing 8bié CTOPOHbI; I — BbICOTA;

dy n d; — AnvHLI gUaroHanein;
| — cpeaHARA NUHWA; ¢ — yron
Mexay avaroHanAamu; S — nnolians

: KBAAPAT

8 A c |
a =l l=d, dyld : . : ' 5 _
a ‘ . |d]- ‘:H‘J ol | 2 - , [ a+b S= '+b.h S= dd_sin’p
ﬁ _ . sy e = e g
A s 5 sl gl £ el Al : - Ecmatb=ctd,tos  Onucath OKPYKHOCTS MOXHO
a . -

TPaneuuio MOXHO BMNUCaTs  TONBKO B TOM CNyYae, ecnm
OKPYIKHOCTH c=d -

-

-—
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A
s, 1

(¥

8

OKPYXXHOCTB, KPYF

r — papuyc OKpYy>KHOCTH; C=2ar
C — AnvHa OKpYXHOCTH; i
S — nnowaas Kpyra S=mur

CEKTOP, CErMEHT

r — paguyc OKpYXHOCTH;

| — pnwuHa pyru, orpaHuYMBa e
cekTop; S — nnowags cexTopa;

n® — rpagycHan mMepa ueHTpans-
HOro Yrna; & — pagnaHHanm mepa -
LEHTpanbHOro yrna

o P wrin® 1 2
D e S e = e = / r‘oa
180° 360° -

Scerm = Sa18=Sa081 " Saos

CTEPEOMETPUA -

MPOU3BOJIBHAA NPU3MA

/ — BoxoBoe pebpo; P — nepu-
METP OCHOBaHWA; S — nnowaas
ocHosauuA; H — BbicoTa;

Pc“ — NepuMeTp NepneHAnKY-
NAPHOro ceverun; Se —
nnouwans 60KOBON NOBEPXHOCTY;
V — ofvem; S cey — NTOWAAL
nepneHaAnNKyYnNAPHOro cevyeHnA

-/ V=S.H Sﬂox=Pcew'!

NAPANNENENWUNEA nNPAMONA NAPANNENENWUNEA

<

Seox = Peas! Sk P}
S V=S-1{
NMPAMOYTONbHLIA KYB
NAPANNENENUNEND

ABCD — NpAMOYrofibHUK ABCD — kmappar

- T s
Sgo = 2la+b)-c Sgon = 43 V=a
V=abc a*=a*+b*+c? d= a3



UHUnuHAP

R — paavyc OCHOBaHWA;

Sgox — NNowaas 60KoBOR NOBEPXHOCTY;
. a — Nnowaans NonHOW NOBEPXHOCTH;

V — o6vem

SwK =2nRH S"=2m‘? (R +H)
V=nR*H
KOHYC
SGOK =wRl s“= TR{R+1)
== 21y
V-"'—a--*ﬂ'ﬁ H

WAP, WAPOBOA CEKTOP

S — nnowaab NOBEPXHOCTY Wapa;
R — paauyc wapa;

h — BLICOTA CermMeHTa;

V — ob6bem 0

S=41R? : R

3
NPOU3BOSILHAR NMUPAMMAA

=3mR* v=2xpin

- § — nnowaab ocHOBaHWA;

H — sbicota; V — obvem;
 Sgox — Nnowans Bokosoi no-

. BEPXHOCTH; (& — Yrof Mexay
GOKOBOW rPaHLIO U NAOCKOCTHIO

~ ocHoBaHWA; § — yron mexay
60K 0BbIM PEGPOM U MAOCKOCTHIO
ocHoBauna; | — anodema;
P — nepumeTp OCHOBaHWA

30

0 — ueHTp BRUcaHHOM
OKPYXHOCTH

S-'SGCIK *COsS O

S =—;—pr

6o

0 — uenTp onucauHoit
OKPYXHOCTH

NPABUNBHAA NUPAMUAA
ABCD — npasunbHbIi
‘MHOT Oy OnbHUK
§= Sﬁ ox * COSQ
S

== ol
Oox_TP"

=_1gs.
3SH

NPABUNbHAR YCEYEHHAR NUPAMUAA

§; nS; — nnowaau ocHoBanwii:

h — Buicota; v — o6vem;

! — anodema; Py u /P, — nepn-
. MEeTpbl OCHOBaHWIA

ssmsz-‘,‘,— Py +Py) -1

v=3-h (S +V5,-5; +853)
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