YucaoBble BBIPA’KCHHUS H BBIPAKCHUSA C ICPEMCHHBIMHA

Ymo? cocTout u3 ueco?
UYwucrno 13 cocrout u3 udp 1 u 3.
M3 gero coctour yucio 13?

B cocTaB yeco? Bxoaur umo?
B cocrtaB uncna 13 BxoasaT uudps 1 u 3.
Y10 BXOIUT B cocTaB yncia 13?

Ha3Banue N3 yero cocTonut IIpumep

Yucnosoe COCTOMT TOJIBKO U3 UHCEJl, 3HAKOB JICHCTBUIM 3+1,9-5,2-2,12:3,
BBIPAKCHHE 1 CKOOOK 12:2-2,3-(12-11)+1
Bripaxenue ¢ | COCTOUT U3 YUCEN, 3HAKOB JIEUCTBUM CIIOXKEHMUS, 2x —3y?, 5x% + 2x+ 3,

NEPEMEHHBIMU

BBIYUTAHUS, YMHOKCHHS, JICTICHUS, BO3BEICHUS
B I[EJIYIO CTENICHb U U3BJICUYCHUS KOPHS, CKOOOK
1 OYKB

7x—1 \/—
—,Jx +
12x2413’ y

YKUCJIOBOI'O BBIPAXKCHUIA

B cocrtaB

BBIPAXKCHUSA C ICPCMCHHBIMHA

YHpClia, 3HAKKU NEHCTBUM U CKOOKH

BXOOAT

9HCIIa, 3HAKU JCHCTBHSI, CKOOKH M OYKBBI

Bripaxenus |

YHUCJIOBBIC

[ C IICPEMCHHBIMU

AnrebpanuecKue BHIPaKCHHUS (>

anreOpanyvecKue

TPAaHCHCHACHTHBIC

Anrebpanyeckue BbIpaXKeHUs

paroHaIbHbIC UppalMOHATILHBIC
|
| |
LEIIbIE IpOOHBIE (Vx+1)(x*=v&) ™"
| 1 (x 4+ V& +xVx)
x—y .T\}'? —yz
OJHOYJIEH l Gty x-v
MHOI'OYJICH
L x+y? x*4y8
X2—y2 x—y'
2x, Ty? 2x + Ty? a-1
al+a




{ Lenbie anrebpanuyeckue BbipaxkeHUsn

. . da—Sa+ 6a-a.
JluHelHbIe — NIEPBOM CTENEHU (dx+2)+ (-x-3)

Henunelinrle:

. Sab+ dab? — ab — 12ak?,
° KBaL[paTHHe — BTOpOI/I CTCIICHU a2 _ 52 T 3&2 _ 2b2

2,513 4 0.8x%y + 37 — 3ay,

* KyOMYeCKHe — TPETbEH CTENEHH (P dx— 5)+ (P —3x +2)

. n-1 n-2 2 .
e CTEIICHU 1 X"+ Ay X" X @t T ax t+ ag

IIpeoOpa3oBanus HeabIX are0panv4ecKux BbIpaKeHH

[Ipusenenue MOTOOHBIX WICHOB da+S5ax—3a—Tax=(4-3a+ (5-Tax=a—2ax

Pasnoxenue Ha MHOXKUTEIIHN
2a+2x=2(a+x),

+ BhiHeceHue 00IIero MHOKUTENS 3a CKoOKp  10%° — 1572 = 5xy2(2y — 3x2),
- (a+ by —(a*+ by =(a+b)x—)
S+at-Sa—-a*=03+a)-Ba+a})=

¢ ['pynnmposka (5+a%)—a(5+a?)=(5+a)l-a)

9g' — 25b* = (3a® + 5b)(3a® — 5b).

* OopMyIIbI COKPAIIEHHOTO YMHOKEHHS P27 = (x+3)2—3x+9)

a'+td=a'+4a 4" +4=
* BBejieHre BCIIOMOTaTeIbHBIX YICHOB =(@*t4a* +4)—4a* =
=(a* +2) — (2a) =
=(a* +2+2a)(d* +2-2a)



IIpeodpa3zoBanusi APOOHBIX aJIrepéanyecKuX BbIpasKeHU

5 5  5@=3)
6+2a 2@+3) 2@+3)a-3)
[IpuBenenue k 00IIEMy 3HAMEHATEIIO a 2a(a + 3)

a—3 2(@-3)(a+3)

7xE=T7y* Tx+y)x-y) Tx-y)
Cokpanienue 2x + 2y 2(x4y) 2

IIpeodpa3zoBaHus HPPALUOHAJIBLHBIX aJredpaniecKuX BbIPaKeHMi

n n . 9
BhiHECeHH e MHOKHTENS 32 3HaK Kopas  Na'b =dilb (a=0:b>0:ne N.n=1)

BHeceHnne MHOKHUTEJIS 1TOJT 3HAK KOPHS aifb =Xa"b (a20;b20;neN,n#1)

OCBO60)KI[€HI/16 3HaAMCHAaTCIIA ,I[pO6I/I OT UPPALTUOHAJIBHOCTHU

2 233 2%3 2% 2%s@

33 " Y@ Y:za  Yss 3
VEHY _ (E)Ey) _ (Vang)  xrezyayty

VE—Vy T (VEV)(VERDY) T (V) - (V)2 x-y

TpaHCI_[CHI[eHTHBIC BBIPAKCHUA

IIOKa3aTCJIbHBIC Jor apI/I(bMI/I‘ICCKI/Ie TPUTOHOMEPTHUYCCKHUC

sina (1 + ctg o),
5% 78— 17.5% + 717 log, (9 —2%) + 10'G) cos’a(1+ tg a),
sin o + cos o




IIpeoOpa3oBaHusi NOKA3aTeJbHBIX M JTOTAapU(PMUYECKUX BbIPasKeHU I

JlorapudgmupoBanue: f,(x) = f,(x) = log, f,(x) = log,f,(x), (f;(x), /,(x) > 0)

[Morenuuposanue: log, f,(x) = log, f5(x) = f,(x) = f,(x), (f,(x), f,(x) > 0)

a>0,az1,b>0,b#1,¢>0,c#1

CaoiicTBa orapu¢gmos

Ne | dopmyaa IIpumep
1 log.b =x=b=a" 3/ 2 _ax) _ 3[0x2 8x — 100
> Tos.1=0 Ig (8137 -%) = 0 < 81Y/3% 8 = 10
3 log.a=1 logsS =1
4 ¢ =log.a° 3logs2 +2 —x=logs 3" - 5" <
5 c = qlo8ac logs2? + logs5% — logs5* = logs (3* — 52 %)
6 alogcb — blogca 3log25 — 510g23
7 | log, (x1x2) = logalxi| + log, 3a23/b3
.l alclz) gl g lgx =lg———=1lg (3a23/%) —lgle*(a + b)) =
logg (=) = logglx;| — logg x| c*(a+b)
8 08a 08alX1 8alX2 5
X =1g3+lga® +1g/b® —lgct —1g(a+b) =
3
9 log.x® = o-log, |x| =lg3+21ga+§lgb—4lgc—lg(a+b)
log. b log,16 4 1
| b= 1 16 = ==—=1=
10| logg log. a 088 log,8 3 3
1 1
1 b= 1 3= ==
11| logg log, a 0827 log,27 3
2
12 | log, b =log,m b™,n # 0 log, V7 = logzz(\ﬁ) = log, 7

YuciioBble 3HAUYEHUS] TPUTOHOMETPHUYECKNX QYHKINH HEKOTOPBIX YIJIOB

a® 0° 30° 45° 60° 90° 180° | 270° | 360°
a, T T T L 31
par | 6 4 3 2 T 5|2
1
sin o 0 — E E 1 0 -1 0
2 2 2
1
cos o 1 E \/_E — 0 -1 0 1
2 2 2
tg o 0 ? 1 V3 - 0 - 0
ctg a — V3 1 \/?§ 0 - 0 -




IIpeoOpa3oBanne TPMrOHOMETPHYECKUX BbIPAKEHUH

Ne | HazBanue Hcnoab3yembie popmyJibl
OcHoBHbIE TPUTOHOMETPUYECKHE TOKAECTBA
. k
sina + cos’o = 1; tgoctga=1la#— kE€Z
1 T
1+tgla=——,a#-+1kk€Z.
Cos“ 2
1+ctg?a= el nk, k € Z.
[Tepexon ot o~
1| Holt pyHKuMY K @ opMyJIbl IPUBEIEHUS
rou
APy AprymeHT [3
DyHK-
s 31 3n
I ——a| —4a T—a Tto | —— — 2n—a |2n+a
> > ) +«
sinf3 | cosa cos a. sina | —sina | —cosa | —coso | —sina | sina
cosP | sina | —sina | —coso | —cosa | —sina sin o COS 0 | COSa
tgPp | ctgo | —ctga | —tga tg a ctga | —ctga | —tga | tga
ctg B tga —tga | —ctga ctg a tg o —tgo | —ctga | ctga
[TpeobpazoBanue
2 | cyMMBI B IPOU3- .
®DopMyJibl IBOHHOIO yrja
BEIIEHUE . o ) = 2 L2
sin 200 =2 sin o cos o; Cos 20 = cos“aL — sin“oL;
_ 2tga | ctg? a—1
tg2a = Tl ctg2a = 2 ciga
DopMyJibl TPOHHOIO yrja
sin 3. =3 sin a — 4 sin’a; cos 300 =4 cos’o — 3 cos o
__ 3tga—tgia, _ctg®a-3ctga
tg3a = 1-3tg2a ’ ctg3a = 3ctg? a—1
@opMyJabl NOHUKEHUS CTENEHU
) 1-cos2a 2 1+cos2a
sin“a = ———, cos“ o = ———
2 2
[Tpeobpa3zoBanue
3 | MpOU3BENCHNUS B | (DopMy.IbI T0JOBHHHOTO Yria
CyMMy . 1-cosa o 1+cosa
sin-=+ |——; cos—=+4+ [——;
2 2 2 2
[od ’l—cosa sin 1—-cosa [od ’1+cosa 1+cosa sina
tg— = i = = - 5 Ctg— = i = - = 3
2 1+cosa 1+cosa sin a 2 1-cosa sin o 1-cosa
DopMyJabl CI10KEHUSA
sin (o + ) = sina cosP + cosa sinf; sin (o — B) = sina cosP — cosa sinf;
cos (o + ) = cosa cosf — sina sinf; cos (a0 — ) = cosa cosP + sina sinf3;
_ tgattgP _Q) = t8atgB
tg(a + B) - 1—tg¢xtg8’ tg(a B) - 1+tgottg[3’
ctgactg -1 ctgactgB+1
ctgla+B) = —""—; ctgla — B) = —=—"—.
[Tonmxenue gla+p) ctga+ctgB’ gla=p) ctga—ctgB
4 CTEIEHU, U3ME-

HEHUE BEJINYMHBI
yria

BeipaskeHune TPHTOHOMETPHYECKUX (PDYHKIMI Yepe3 TAHIeHC OJI0BUHHOI0

aprymMenTa

o
2tg-
2 . —_ .
20, cosa = 1+tg25’

sina =

2
a=—2>=gctga =

o o
tgs 1-tg?>

2tgs

1-tg22




IIpeoOpa3oBaHue Npou3BeeHUA TPUTOHOMETPHYECKHUX (PYHKIUI B ajIred-

PaMYecKyl0 CyMMy

sin o cos B _ sin(a+6);sin(a—6);

COS O COS B _ cos((x+[3)+cos((x—[3);

2
cos(a+p)—cos(a—f)
> .

sinasinff = —

IIpeodpa3oBanue anredpanyeckoil CyMMbl TPUTOHOMETPHYECKHX (PYHKIIUIA
B IIPOM3BeeHUE

sina + sin § = 2 sin +Bcosm%ﬁ;
sina —sin§ = 2 cos— +B sin =" B,
cosa+cos[3—2cos—6cos 28’
cosoc—cos[3——ZSlnTBsmo‘ZB
tga+tg8=%;
tga—tgPB = sin(@-f)

cosacosfB’




