Тригонометричні вирази, функції, рівняння, нерівності та системи

	№, рік
	Зміст завдання

	8, осн. 2006
	[image: ]

	9, осн. 2006
	[image: ]

	12, осн. 2006
	[image: ]

	25, осн. 2006
	


	7, осн. 2007
	[image: https://zno.osvita.ua/doc/images/znotest/145/14529/os-math-2007-07.png]

	8, осн. 2007
	[image: https://zno.osvita.ua/doc/images/znotest/145/14530/os-math-2007-08.png]

	25, осн. 2007
	


	8, 2008
	[image: https://zno.osvita.ua/doc/images/znotest/143/14313/os-math-2008-08.png]

	9, 2008
	[image: https://zno.osvita.ua/doc/images/znotest/143/14314/os-math-2008-09.png]

	11, осн. 2008
	[image: https://zno.osvita.ua/doc/images/znotest/143/14316/os-math-2008-11.png]

	26, осн. 2008
	


	17, осн. 2009
		[image: https://zno.osvita.ua/doc/images/znotest/75/7502/1_matematika_2009_17.jpg]			

	23, осн. 2009
	


	30, осн. 2009
	


	13, осн. 2010
	[image: https://zno.osvita.ua/doc/images/znotest/61/6169/matematika_2010-I_13.png]

	7, дод. 2010
	[image: https://zno.osvita.ua/doc/images/znotest/62/6217/matematika_2010-II_7.jpg]

	36, осн. 2010
	[image: https://zno.osvita.ua/doc/images/znotest/62/6246/matematika_2010-II_36.jpg]

	9, осн. 2011
	[image: https://zno.osvita.ua/doc/images/znotest/61/6130/1_matematika_2011_9.png]
[image: https://zno.osvita.ua/doc/images/znotest/61/6130/1_matematika_2011_9.png][image: https://zno.osvita.ua/doc/images/znotest/61/6130/1_matematika_2011_9.png]


	36, дод. 2010
	[image: https://zno.osvita.ua/doc/images/znotest/61/6192/matematika_2010-I_36.png]

	13, осн. 2012
	[image: https://zno.osvita.ua/doc/images/znotest/60/6086/1_matematika_2012_1_13.jpg]

	15, дод. 2012
	[image: https://zno.osvita.ua/doc/images/znotest/61/6104/matematika_2012-2_15.jpg]

	19, осн. 2013
	[image: https://zno.osvita.ua/doc/images/znotest/43/4320/1_matematika_19_1.jpg]

	28, осн. 2013
	


	17, дод. 2013
	[image: https://zno.osvita.ua/doc/images/znotest/53/5331/1_matematika_17.jpg]

	28, дод. 2013
	


	12, осн. 2014
	[image: https://zno.osvita.ua/doc/images/znotest/68/6883/1_12_5.jpg][image: https://zno.osvita.ua/doc/images/znotest/68/6883/1_12_5.jpg]

	14, осн. 2014
	[image: https://zno.osvita.ua/doc/images/znotest/68/6885/matematika_2014online_14.jpg]

	11, дод. 2014
	[image: https://zno.osvita.ua/doc/images/znotest/71/7175/1_matematika_11.jpg]

	16, дод. 2014
	[image: https://zno.osvita.ua/doc/images/znotest/71/7180/1_matematika_16.jpg]

	29, дод. 2014
	


	10, осн. 2015
	[image: https://zno.osvita.ua/doc/images/znotest/76/7631/1_matematika2015_10.png]

	7, дод. 2015
	[image: https://zno.osvita.ua/doc/images/znotest/81/8174/matematika_7.jpg]

	15, осн. 2016
	[image: https://zno.osvita.ua/doc/images/znotest/94/9441/1_matematika_2016_15.png]

	19, осн. 2016
	[image: https://zno.osvita.ua/doc/images/znotest/94/9445/matematika_2016_19.png][image: https://zno.osvita.ua/doc/images/znotest/94/9445/matematika_2016_19.png]

	16, дод. 2016
	[image: https://zno.osvita.ua/doc/images/znotest/108/10847/ds-math-2016-16.png]

	18, дод. 2016
	[image: https://zno.osvita.ua/doc/images/znotest/108/10849/ds-math-2016-18.png]

	12, осн. 2017
	[image: https://zno.osvita.ua/doc/images/znotest/120/12076/os-math-2017-12.png]

	9, дод. 2017
	[image: https://zno.osvita.ua/doc/images/znotest/125/12510/ds-math-2017-09.png]

	15, дод. 2017
	[image: https://zno.osvita.ua/doc/images/znotest/125/12516/ds-math-2017-15.png]

	13, осн. 2018
	[image: https://zno.osvita.ua/doc/images/znotest/146/14608/os-math-2018-13.png]

	10, дод. 2018
	[image: https://zno.osvita.ua/doc/images/znotest/152/15244/ds-math-2018-10.png]

	10, осн. 2019
		[image: https://zno.osvita.ua/doc/images/znotest/170/17070/os-math-2019-10.png]			

	13, дод. 2019
	[image: https://zno.osvita.ua/doc/images/znotest/176/17654/ds-math-2019-13.png]

	20, дод. 2019
	[image: https://zno.osvita.ua/doc/images/znotest/176/17661/ds-math-2019-20.png][image: https://zno.osvita.ua/doc/images/znotest/176/17661/ds-math-2019-20.png]

	14, осн. 2020
	


	13, дод. 2020
	


	14, осн. 2021
	


	10, дод. 2021
	[image: ]




image6.png
X
Poss'mxirs pisarmna tg - =3

A b B T a
T |2 cmnez 13" +mnez 3;‘ +2mn, n € Z | isma pizmosizs





image7.png
O6uncrits 2 sin 159 cos 15° tg30°ctg30°





image8.png
O6uncrits cos* — — sin* —.
12 12
A 3 B T I
1 5 B R S —
2 2 2





image9.png
ViaiTs HaftveHmmit ToaTHuit nepiox dymxuii y = 2crg(3x).

A b B T a
T 2n T
n * 3 3 Fl





image10.png
Posp’ mxith pismannz siny — V3cosx = 0.

A

b

B

7% +mn, neZ

7§ +mn, n€Z|

n
= +m neZ

% +7n, n€Z

n
5 +m neZ





image11.png
OGuucrits 2v/13 cos (arctg g)





image12.jpeg
PO3E'SKiTb PiBHAHHA 2sin x =1

A

T
542 neZ
g

[—1)"§+m nez

[71}"21»2101.7162

i§+21mnez

(—1)”3‘“%"52





image13.png
. o . T
OO6uuciTh cos a, skmo sina = 0,8 3 <a<m





image14.png
1

3sinx+5°
3HAa4YEHHs, TO Y BiANOBiAb 3amumiiTh gncio 100.

3HaiiniTe Haiibinbme 3HaYeHHs QYHKLIT y = Slkmo ¢yHKIs He Mae HaHOiIBIIOro





image15.png
Crpoctits aupas

- cosza)clgzu

A

3

cos?a

sin2a

sin‘a

cos’o

sin“a

tg?a





image16.jpeg
OBuucniTh sin 210°

-

|| m

&7

Y]





image17.jpeg
Po3B'sKiTh piBHAHHA Y 2x2 +7x—9 +[sin(mx)+1| = 0. fikujo pismsmHa Mae onuH Kopi,
TO 3aNULLITB HOrO y BIANOBIAL. SIKLIO PiBHAKHS MaE BilbLue, HIK OAMH KOpiHb, TO Y BIAMNOBIAL
it Eha P ki,




image18.png
Ha opuHmaHomy koni so6paxeHo Touky P(—0,8; 0,6) i kyT ot (aue. pucyHok). Buskaute
COS QL.

-0,8 0,6 08 -0,6 -

Sl





image19.png
kg

Scos —8x+21,

Po3E'KiTS CHCTEMY
y+5x-4=0.

Akwo cucTeMa Mae €AuHMi Po3s'A3oKk (xy; ), TO Y BIANOBIAL 3aAMUITL CyMy X + Vg
AULO CUCTEMA MaE BiMbLLE, HiX OUH PO3E'F3OK, TO Y BIANOBIAL JANMILITH KIMbKiCITb YCiX
DO3B'A3KIB.




image20.jpeg
FIKOMy MPOMDPKKY HaNeXWTb 3HauenHs Bupasy sin410°?





image21.jpeg
YKaxiTh NPOMPKOK, AKOMY HANEXWTb 3HaueHHs Bupasy ctg25’

B
(Za] | ave | 6B

A
7

[0





image22.jpeg
YKaxiTh HEPIBHICTB, LLI0 BUKOHYETBCA ANA O € [121 n]

A

A

1-sin’a<0

cosa-tga<0

cos’a +sin’a <0

1—cos’a <0

sina- ctga< 0





image23.png
3HaiifiTh HaliMeHIIMit nogaTHuit nepion dynkuii f (x) = 9 — 6cos(20mx + 7).





image24.jpeg
CnpocTits upas sin’a (1 —ctg?a)

A 3 B r a

cos(2a) tg’a 1 ctg’a —cos(2a)





image25.png
(1-2cosx)*

3HaliTh Hallbinbuwe 3HaYeHH QYHKLIT y = >





image26.jpeg
Posg'sakiTs pissnna tg (37) = /3.

A z=FtanneZ





image27.jpeg
Binomo, wo ctga <0, cosa > 0. Fikoro sHauetHs Moxe Habysa sina?

A 3 B

N
1
2

0





image28.jpeg
Ha KoMy 3 pUcyHKiB 306paxeHo chparMenT rpadpika dyHkuii ¥ = cos(z +27) Ha

powinay [~ 5 5 |7

A B B r

u u u K u
S S 4 U’ T o T
2 2 24 2 2 2





image29.jpeg
CnpocTits upas (1 — cos?a)ctg’a

A B B r a
2 i sin*a . 2
costa sin2a sirla sina tea
co’a





image1.png
PR : 1
Po3B'sukiTh piBHAHHS Sin(3x) = 3

A (1)""+—keZ
an
i18+T kezZ
(- 1)"—+—keZ

+2 +ﬂ kez

(- 1)" —k+mk,k€Z

N = wm =




image30.png
OG6unciTh 3HaYeHHs BUpa3y 2sinacosa, akmo sina + cosa = 1,2.





image31.png
CripocTiTh BUpas

1

1+tg2a
A 3 B r
2
cos2a sin®a tg%a ctgla





image32.jpeg
FIKOMY MPOMDKKY HaNeXWTb 3HadeHHs Bupasy sind15°7

>
n

ofa|®

Ced) |

ol

3) |

)

o=
NS





image33.png
OB4MCniTh 3HaueHHs BUpasy 4sin“a, skwo 4cos“a = 1.

A B B
3 1
3 7 7





image34.png
Sawchrs. ol . Sinx
Po3B'KITS pisksHA 3 ooy = V3

x
= z
A 6+7m,n€

B ZT+mnez

3

B F+2moneZ
=

rotE42monez





image35.png
OGuHCIiTs SHACHH BHPAsY

2ctga
3

1
caxmo tgo= 3.

A

B

B r

50

5

2 1





image36.png
Tpadix dysxmii y

HepeReceRHA Tpadixa YK ) = COSY Y3TORK oci ¥

N1 MOKHA OTPHMATH BHACTIIOK IIAPATETBHOTO

A

B

B

BIIpaso

n
52— o

BIIpaso
HA T OTHHHLB

BIIpaso

3n
sa - ommm:

BIiBO
HA T OTHHHLB

BIiBO

m%qam‘muh





image37.png
1—sin‘o—cos’a =

A

-2

2cos7a

1+cos2a





image38.png
Ha prcyHiy so6pakero ¢paryerT rpadika oxrici

HaBefernx yHKuit Ha IPOMBKKY [7 1], Veaite
1o pyHKuito.

A B B T I
y=2sinx|y=2sinxy--2sinx +{y =2 cosa|





image2.png
3HaiiniTh MHOXKUHY 3HaueHb QyHKIi f(x)

(sinx + cosx)2.

A

b

|l

T

A

[1;2]

[0; 2]

[VZ2]

[0;1]

IHma Binmosigs





image39.png
Sxmo 2sin o

cos o, Totga

A

b

-2

0.5

0.2

0.5





image40.png
— sino ctgo cosa =

A

cos2a

1-sin2a

cos’a

sin’a.





image41.png
cos(90° +a) _

sin
A B B r
-1 ctga tga —ctga





image42.png
Cnpocrits upas (1 —sin’ o) - tg” o

A

b

sin 2a

cos 20

cos’a

sin” o

sin® o

ctg?a





image43.png
CrpocriTs BHpas 2sin’ o - ctg @

A B B T I
cos 20 2c0s 20 _Zsin'e 2sin2a sin 20
cosa





image44.png
Poss'mxiTs pisrama cos(3x) = lz

A >g+3nl\ keZ
B (-l)'n+3nk keZ
B +n+6nk kecZ

r D £+,lnk, keZ

x aZ+lok kez

o




image45.png
Crnpocrits Bupas (1 + tg?a)sin’a

A

b

B

1
tg2a

1

cos?asin’a

cos’a

tga






image46.png
cosatga
sin?

sina

2]

sin?

|

sina

cosa






image3.png
OG6uHCIIiTH 3HAYCHHS BUpa3y sin o + sin B, sxumo a — B = 180°.

B B T Il

1 . .
0 -3 THma Binmosigs

1
2





image47.png
sin? 2x =

B

r

2sin® x

4sin® x

4 sin® x cos® x

2 sin® x cos® x

sin 4x?






image48.png
7 — (sin?B + cosB)
3sin’B + 3cos’p

A

[SES

wl= |

wloo | g

12





image4.png
. . 1 L . -
OGuucnits 3HaueHHs Bupasy sin2a, sKmo ctga = —-. Bimmosins samumirs xecsrkoBuM
npoboM





image5.png
Obureaits (2sind5° + 1

V(1 —2c0s45°).

A 3 B T
\2 1 5
1 N2 1
5 3 V2





