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IHosicuuTeaLHAA 3aNIUCKA.

®OC peanmszyercs 1o yueOHUKY: AnreOpa U Hauajla MAaTEMaTUYECKOIO aHAJIU3a.
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KonrpoabHasi padora Nel «YucnoBbie GyHKIMI»

Bapuast 1
1. Haltumre oBnacrs onpeneieHus GyHKLMK

-~ Vxl+x-2
A T

2. Onpeaenure o6nacTb 3HaYCHHA QyHKUHH
f(x)=3+Vax-x*

W NMOCTpoiiTe ee rpadHk.

3. MocrpoiTe rpaduk GyHKIMH y = x° - 3|x| + 2 u Ha#-
JIHTC MPOMCKYTKH MOHOTOHHOCTH.

4. HaiauTe MHOXCCTBO 3HAYCHHH DYHKLIHMH

y=x-3|x| +2

Ha npomexyTke x € [-1; 2].

5. Moctpokire rpadmx dyHKumK y = 2x+|x - 1],

6. lns dynxumn f(x) = 5x + 2 naitanre obpatuyio
(pyHKUHIO.

Bapuant 2
1. Halaure obnacts onpeacacHns QyHKLHK

[(x) _ V16 - x*

x'-x-6
2. Onpenennre obaacTs 3HaAYCHUH QYHKLHK
£(x)=2-V6x-x?
M MOCTPOiTE ee rpaduk.
3. TMoctpoiitte rpaduk dyHxumu y = X ~ 4|x| + 3 i Hait-
IATE MPOMEXYTKH MOHOTOHHOCTH.
4, Haltaure MHOXeCTBO IHaYeHHH HYHKIMH
y=x'-4|x| +3
Ha npoMexyTke x € [-2; 3].
5. TMoctpoite rpadmk HyHKumMK y = 2x — |x + 3|.
6. Mas dynxunn f(x) = Y4x -7 wanaure oGpatuyio




BapmanT

@®

@)

D(f)=(-3-2]U[13)

D(f)=[-4:-2)U[3;4)

E(f)=3; 5], nonyokpyx-
HOCTD (x — 2)° +
+(y-3)=2,y23

E(f) = [-1; 2], noay-
OKPYXHOCTS (x — 3)° +
+(y-2?=3" y<2

I'pauk hyHKuMM cum-
METPHYEH OTHOCHTENBHO
OCH OpAMHAT, pyHKis | | PAPHK QYHKIMH CHM-
YOBIBACT Ha IIpOMEXyTKax | METPHUCH OTHOCHTE/bHO
21 OCH OpAMHAT, PyHKLNA
3 (—“;-— nl0;—|, yORIBaeT Ha MPOMEXYTKax
2] L2 (~o0; -2]  [0; 2],
BO3PACTAcT Ha MPOMEXYT- | BO3PAcTaeT Ha NPOMEXYT-
xax[ﬁo " Z+:jl Kax [-2; 0] 1 [2; +0)
27 |2
1
4 ye [-;; 2] ye[-13]
3 - -
3 3
x -2 x +7
6 I(X) - 5 f(x) = 4

KonTpoabnas padora Ne2 «OnpenesieHrne TPUTOHOMETPUYECKUX (PyHKIMA.»




Bapuanr 1

1. Boryucaure 3Ha4eHUe BhIpAXECHUSA

. T ) T T
—4+3tg“— +ctg—+2 -
4sm6+ g 2 cg4 cos3

2. YripocTUTE BHIpaXEHHUE
sin(x — w)cos(x + 2x)sin (47 — x)

sin(g + x)ctg(2n = x)ctg(3—2n- + x)
3. Haitnure HauMeHbIlIee U HauboJbIlIee 3HaYeHHUS DYHK-
umM y = 2sinx — 3cos’x + 1.
4. Onpenenure HAaUMEHBLIWH MTOJIOXHUTENbHBIN MEPUOA

dynKumm £ (x) = 5sin(3x + %/f-) + 2cos(2x = i‘-) + tg(% + 2).

5. Peuwiure ypaBHEHHE cos(Sx - -;E) =1,
6. IMoctpoitre rpapuk dyHkumu y = 3sinx + 2|sinx| + 1.

Bapuaut 2
1. Boiyucnure 3HaYeHUE BHIpAXEHUS

. T 2 T T
2sin—+ Sctg*— +tg— + 6 cos—.
g TR g TR TR0

2. YnpocTuTe BhIpaXeHHe

. 3n 3n
sin (7 — x)cos(7 + x)tg(x - ?)

cos(g - x)cos(-:izE - x)tg(x -T) |

3. Haitoure HauMeHbllee U HauboJbIIee 3HaYeHUs QyHK-
UMK y = 3cosx + 2sin’x — 1.
4. Onpenenure HAMMEHBIUUHU MOOXUTENBHBIN NMEPUON

bynxumm £ (x) = 3sin(5x ~ 185) + 5cos(3x + %) + ctg(% + 7).

5. Peluure ypaBHeHUE sin(7x + 16':-) =1.

6. IToctpoiire rpaduk dyHKLUMH y = 4cosx — |cosx| + 2.




-:34-2?”,"62

—£+2mr,£+21m
2 2

I'padbuk y = Ssinx + |
npuxe[Znn;n+2nn]
My =sinx + 1 npu HYy=35C0Sx+ 2 NpH
x €(n+2mm2n+2mn), |, o £+21m-3—n+21m
neZ 2 72 ?

nez

X €

I‘patruxyz 3cosx+ 2 npH




KonrpoabHast pabotaNe3 mno teme: «CBoiicTBa U rpaguku

TBI/II‘OHOMCTBI/I‘IGCKI/IX ixHKIII/Iﬁ»
Bapuanr 1
3
1. Boiuncimure 3HayeHue arctgl + arccos-?

2. Haiinure o6nactb onpenesneHus U o61acTb 3HaYEHUM
byHkumu f(x) = 4arcsin (2x — 5) + 3.
3. Pewuute ypaBHeHMe arcsin’x — arcsinx — 2 = 0.

T
4. Peminte HEpaBeHCTBO arccos X e

5. Haitaure pelueHust ypaBHEHUS 3tg(5x + 1;—) = 2.
6. ITocTpoitte rpaduk dyHKLHH y = cos (arccos (|x| — 3)).
BapuanT 2

. V3
1. BelyuciuTe 3HayeHue arcctgl + arcsmT.

2. Haiaure o6nacTh onpeneneHus ¥ 061acTb 3HaYECHUIA
dyHKuMn f(x) = 3arccos (2x + 7) + 2.

3. Pemuure ypaBHEeHUE arctgzi;- - 4arctg§ -5=0.

. n
4. Pewiure HEpaBEeHCTBO arcsinx < 3

5
6. IMocTpoiire rpaduk dyHkumu y = sin (arcsin (2 — |x|)).

5. Haiiaure peuieHus1 ypaBHEHUs 2tg(3x - E) =i




3a- BapuanTr
e ® @
1 o i
12 12
) D(H)=[2;3], D(f) = [-4; -3],
E(f) = [m; Sx] E(f) = [2m; 5m]
3 ~sin 1 -3tg 1
V3 J3
4 —1; = =ly=-
-3 :
n |1 2 mn n | 1 mn
e S —+—arctg—+—, ne 2
5 35+5arclg3+5,neZ 15+3am82+3 ne
[paduk OyHKLMM I'paduk QyHKUHHU
6 y=|x| = 3 npu y=2-|x| npu
x € [-4;-2]U[2 4] xe[-3;-1U[L 3]
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KontpoabHasi padora Ne4 mo reme: «PenieHue TPMrOoHOMeTPHYECKUX
YPaBHEHHID)

Bapuanr 1
Pemure ypaBHeHus (1-2).
1. 6sin*x— 5cosx—5=0.
2. 2sin’x + Ssinx cosx + 5cos’x = 1.
Haiiaure pemieHus HepaseHCTB (3—4).
3.sinx+cosx > 0.
4.2cos’x+ cosx <0.
Penure cucTeMbl ypaBHEHMI (5—6).
cos(x —y) =0,

5.5
sin(x +y) = 1.

[sinx +cosy =0,

6. 4

sin? x +cos’y = 1.

Bapnanr 2
Pewure ypasHeHus (1-2).
1. 6¢cos’x— 13sinx—13=0.
2. 2sin’x - 3sinx cosx + 3cos’x = 1.
Haiinure pemeHus: HepaBeHCTB (3—4).
3.sinx—cosx < 0.
4. 2sin’x —sinx < 0.
Pewure cucremsl ypaBHeHUM (5—6).
p sin(x - y) =0,
“|cos(x +y)=1.
sinx +siny =0,
6. <

sinxsiny = —2
. S 4




BapmanT

©)

T + 271n; :tarccosl+21tn,
ne’z

n
“3 + mn; — arctg4 + nn,

[%4— 21n; }25+ 2101], neZ

2 -E+1m; arctg2+mn,ne Z
nelz 4
(—£+21m-3—n+21w) (-3—n+2nn'£+21m)
3 4 ’ 4 ’ 4 > 4 )
neZz neZ
[§+2m;27“+2m]u [21m;%+21m U

[-Sgn+21tn;1t+21w  neZ

: x=-12£+%(2k+n), x=§(n+2k),
y=§i2k—n); k,neZ y=§(2k-n); k,neZ
x=(—l)"-§+1w, x=(—l)"-—§+nn,
6 y=i%n+2nk y_(—])k*'.g.{.nk
x=(-1"" -%Hm, x-(—l)’”'-%ﬂw,

y=(-l)k -%+1tk; k,neZ

y=i%+2nk; k,neZ
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KonTposbnas padora

Ne5 1o Tteme: «IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKHUX BbIPAKEHUI

Bapuanr 1

" . 3 4
1. BerauciuTe 3HaYeHHE sm(arcsmg - arccosg L

2. Pewnte ypaHenwue (sinx — cosx)’ V4 — x? = 0.
sin2a + tg2o
tg2o0

3. YripocTuTe BhipaXeHue

; 1
sinxcosy = >

cosxsiny = —%.

4. Peluure CUCTEMY ypaBHEHHUH

5. Haitgure MHOXECTBO 3Ha4eHMH QYHKIMH
12 ; : I l)
= —arcsin| —=(sinx + cosx)—— |.
7 ) = Zarcsin{ )-1
6. Pelunure ypaBHeHHE
J5 = 3J2 cos x — cos? x + 3sinx = 0.

Bapuanr 2

.3 4
1. Boiupcaure 3Ha4eHUe COS arcsmg + arccos-s— :

2. Pemmnre ypaHenwe (sinx + cosx)’ V1 — x? = 0.
2sin 20, — sin4o
sin4o. + 2sin20”

3. YnpocTuTe BhIpaXeHHe

COSXCOSy = %,
4. Pemrute CHCTEMY YPaBHEHHU N l
sinxsiny = ~3

5. HaiimuTe MHOXECTBO 3HaYeHUI HYHKUMH

f(x) _ 2arccos 3~/i +sinx — cosx
n 42 '

6. Petrnre ypaBHeHue \/—sinzx —3-33sinx = 3cosx.

13



KonTposbnasi paboraNe6 1o teme:

3a- BapmanT
m-
= 0] ©,
7
1 0 —
25
2 E;:1:2 —E;il
4 4
3 2cos’a tg’a
x=£+£(n+2k) x=—+—(n+2k)
4 2 ’ 4 2
4 T =«
ki ey | —+—= 2
y 4+2(n 2k), y= 4+2(n k),
k,neZ k,neZ
5 E()=[-6;2] E(H) =10; 3]
T T
6 —Z+21m,neZ ——3—+21m,neZ

14



KonTpoabHasi pabora Ne6 «OnpenesieHre Nnpou3BOJIHOMN U €€ BHIYHCICHHUE»

Bapuanr 1

3
. ~3x+2
l.l-lamm'l‘enpene.n41)ym<1.umhmx3 xz 2
- x” +2x° -3

2. Boiyucaure 3HayeHue npou3BoaHoOn QyHKUMH f(x)
B TOYKE X,:

a) f(x)=3sinx - cosx + tgx, x, =n/3;

6) f(x)=23x-1)®, x,=1.

3. Hatnure npou3BoaHyio GyHKIMHU

f(x) _ 2sin3x - 3cosx
sin2x '

4. Pemiwre HepaBeHCTBO f'(x) > 0, ecnu:

a) f(x) =2+ 6x%; 6) f(x)=sinx+ cosx.
Bapuanr 2

3—
1. Haitnure npenen dyHxumu lim ¥ et

x> x3 +4x% -5

2. Beryncnure 3HaYyeHHe MPOU3BONHOM DYHKLIMH f(X)
B TOYKE X

a) f(x) = 2sinx + cosx — ctgx, x, = n/6;

6) £(x)=3(2x~1)*, x,=2.

3. Hailinure npou3BoaHyio QyHKLIMH

f(x) » 2cos3x - 38inx'
cos2x

4. Pemnre HepaBeHCTBO f'(x) < 0, ecam:

a) f(x) =4x" - 6x*; 6) f(x) =sinx - cosx.

15



3a- BapmanT
m-
e @ @
I 0 1
11
f'(x)=3cosx+ f’(x)=2cosx—
2a cos‘ x sin‘ x
f,(E)_ll'f'\/g f'(f.)_7+2‘/3
3 2 6) 2
o | () =25803x-1)% | f'(x)=306(2x-1)",
f(1)=129-2% f(2)=34-3%
f(x)= f(x)=
[ 6sin2xcos3x+ | [ —6sin3xcos2x — |
3 + 3sinxsin2x — — 3cosxcos2x +
— 4sin3xcos2x + + 4cos3xsin2x —
| +6cosxcos2x | —6sinxsin2x |
sin’ 2x cos? 2x
4a | (—=—2)U(0; +<o) ;1)
3 7
—§£+2m,£+2m), (—E+2nn;—n+21m),
46 4 4 4 4
ne 7 nelZ

16



Hrorosasi KoHTpObHAs padoTa .

Bapmanr 1

1. IToctpoire rpadpuk ypaBHeHHUS sin (y — x) = sinx.

2. Peuiure ypaBHeHue 6sin’x — Scosx — 5=0.

3. Peuure HEpaBeHCTBO sin 2x > J3cos2x.

4. Halinure HaUMeHbllIee 3HaYCHUE BRIPAXECHMS

2tg’x + 8tgx + sin’y — 6siny.

5. OnpeneauTe yroj Mexny NBYMsSl KacaTeJIbHbIMH, IpO-
BeZeHHBIMHU U3 ToukH (0; —2) K mapabone y = x~.

6. Yucno 450 npencraBbTe B BUAE CYMMBI TPEX MOJIOXH-
TEJIbHBIX CJIaraéMbIX, ABa U3 KOTOPBIX OTHOCATCS KakK 2 : 3,
a MPOM3BEACHUE BCEX TPEX MMEET HauboMbllIee 3HaYCHHE.

Bapuanr 2

1. IToctpoiire rpapuk ypaBHEHHUS COS (Y — X) = COSX.

2. Pemunre ypaBHenme 7 cos’x — 13sinx— 13 =0.

3. Peminre HEPaBEHCTBO COs3x > J3sin3x.

4. Halinure HauMeHbllee 3HaYeHUE BhIPAXEHUA

4ctg’x + 16ctgx + cos’y + 4cosy.

5. Onpenenure yroa MeXIy ABYMsI KacaTelbHbIMH, IIPO-
BeJleHHHIMM M3 Touku (0; 2) k napabone y = —3x°.

6. Yucno 420 npeacraBbTe B BHIE CYMMBI TPEX MOJIOXH -
TeJIbHBIX CJIaraeMBIX, JBa W3 KOTOPHIX OTHOCATCSA KakK 3 : 4,
a NIPOM3BENIEHUE BCEX Tpex uMeeT Haubobliiee 3HaAYCHHE.

17



OTBeThI:

BapmanT

@

®

CeMeiicTBa NpIMBIX
y=2x+2nnuy=n+2nn,
ne Z

CewmeiicrBa NpsMBIX
y=2x-2ntnuy=2mnn,
ne Z

n + 271,

1
+arccos—+2mn,ne Z

6

T
——+ 27n;
2

(-1)"™ arcsing +mn,neZ

(%+m;%’£+m),ne2

(_51t+21m_£+
18 3 718
nelz

—-13

-19

7 — 2arctg 2\/5

- 2arcthJg

120, 180, 150

120, 160, 140
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