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OT cocrasuTens

KoHTpoMbHO-U3MepHTETbHBIE MaTepUalbl 1o anrebpe
¥ HavaiaM aHann3a s 10 knacca 6yayT monesHsl IIpH pa-
6ore xak mo YMK A.T. Mopakosu4a u 1p., Tak 1 no YMK
A.H. Konmoroposa u fip. (np1 HE3HAYUTETHHOM U3MEHEHHH
nopsnaka cnenxosanus KMMos).

IMpennaraemeie KMUMBI MoryT 6uITh MCIOIB30BAHBI
Ha JII000M 3Tane 06y4eHHs: TPH NMOBTOPEHUH U 3aKpEIUIEHNH
H3Y4YEHHOI'0, aKTyanu3alliH OMOPHBIX 3HAHMIA  JIp.

Ha BhimonHeHue TeMaTHYECKHMX TECTOB M CAMOCTOSI-
TeJAbHBIX pabor oTBoaHTCH 15—20 MunHyT. OGo6mamnue
TECThl, UTOTOBBIM TECT U KOHTPONBHEIE pPabOThI pACCYMTAHE
Ha 40—45 MHHYT.

IpuBeneHHble MaTepHaabl U3GHITOYHB U MOTYT OBITH
MCIIOJIb30BaHEI NMPH paboTe Kak B KJacce, TaK M AoMa. Pe-
KOMEHIyeM 3aeCTBOBATh pa3iInyHbie (POPMEI KOHTPOJIS
3HaHWH, TaK KaK KaXaas U3 HUX HMEET CBOM NPEeHMYILECTBA
H HEONOCTATKH.

IlpenonaBatenkcKas NMpakTHKa MOKA3LIBAET, YTO TIpe-
naraembii non6op KMMos nossonser adhpdeKTHBHO OCBOUTD
Marepuan 10 kiacca ¥ noaroTOBUTH yYaluxcs K caaye EI'D
TI0 M3YYEHHBIM TEMaM.

Haneemcs, 4To nocobue noMoXeT yIuTeNsiM NPH TOATO-
TOBKE U ITPOBEACHHWH YPOKOB, a TAKKE IIKOJbHHKAM ITpH H3-
Y4E€HWH MaTepuaa, 3aKpervieHMM U CHCTEMATH3aLMM 3HAHHIA.

Kenaem ycniexos!



TpeboBauusa
K YPOBHIO NOATrOTOBKM Y4alL4UXCH

B pesysbrare M3ydeHHMA Kypca yyalliMecs JO/DKHBI OBJIa-
JETh CJIEAYIOIIMMH HABBIKAMH M YMEHHUAMH, NPEACTABISAIO-
MMM 00s13aTENTBbHBI MUHUMYM:

1. UMeTh MOHATHE 0 YUCIOBBIX PYHKLIMAX U MX OCHOBHBIX

CBOICTBAX, CTPOMTE rpadHKy GQYHKLUH.

2. 3HaTh OCHOBHBIE TPUTOHOMETPHYECKHE (PYHKLIMH ITIPO-
M3BOJILHOIO aprYMeHTa, MX CBOMCTBA U rpaduKy.

3. UmeTs npeacTaBieHne 06 06paTHBIX TPUTOHOMETPH-
yeCKMX (PYHKIMAIX U UCIIOJb30BaTh HX NIPU PELIEHUH
NIPOCTEHMIITMX TPHTOHOMETPHIECKMX YPABHEHUIA.

4. UMeTh npeacTaBleHHe O MPOM3BOIHOM QYHKIIHH, e
reOMETPHYECKOM M (DM3HYECKOM CMBICIIE.

5. YMeTh BEIYKMCIIATE TPOU3BOIHBIE 2/IEMEHTAPHBIX PyHK-
L.

6. 3HaTh ypaBHeHHe KacaTelbHOH K rpaduKy GyHKUHH
M UCIIOB30BaTh €TI0 ISl HallMCAaHUS YpaBHEHMH Kaca-
TENBHBIX.

7. YMeTh IPUMEHATDH NIPOHU3BOIHYIO K UCCIEI0BAHUIO
(hYHKIHI ¥ TOCTPOEHHIO HX rpadUKOB.

8. UMeTh HaBBIKM MCTIONB30BAHUSA MPOU3BOIHOM 1151 pe-
LIEHUS TIPHKIIANHBIX 3a1a4.

Buinonnwexue sanaHuii
M UX OLleHuBaHMe

TecTni

B cootercrBuu ¢ popmarom EI'D 3ananus Tectos passe-
JIeHbI Ha 1Ba ypoBHs cioxHOCTH (B u C). 3ananus yposHa B
(6a30BOT0) MpEAToJAraloT KPaTktii OTBET, KOTOPHI SIBISIETCH
LIENBIM YHCIIOM WJIM KOHEYHOM NeCATHYHOM npo6bio. B ypos-
He C HeoOXOIHMO NPUBECTH OOOCHOBAHHOE PEIEHHE.

TemaTHyecKHii TECT COEEPXUT YeThIpe 3anaHus yposHs B
(xaxnmoe oneHnBaercs B 1 6aun) ¥ aBa 3anaHusg ypoBHa C
(xaxmoe oneHuBaercsd B 2 6anna). Ha BEIMONHEHHE TAKOTO
TecTa OTBOIMTCA 15—20 MHHYT. YIuTEIBas OrpaHHYEHHOCTh
BpPEMEHH, PEKOMEHIYEM CIEOYIOIEee COOTBETCTBHE KOJIH-
gecTea 0aJIOB M OLIEHKH:

2—3 6ajia — OLCHKA «3»;



3—4 bana — oLeHKa «4»;

5 6a/10B M GOJIbLIE — OLIEHKA «5».

OGobmarowmit 1 HTOroBbIi TECTH COIEPXaT GOIbIIe 3a-
JaHWH, YeM TeMaTHYecKHit. COOTBETCTBEHHO, YBETMYHBAETCS
BPEMs1 Ha BRIITOJTHEHHE TAKUX TecTOB (40—45 MUHYT) ¥ He06-
XOIHMOE KOJIMYECTBO DAJUIOB:

4—7 6anna — oueHKa «3»;

7—9 6aJUTOB — OLIEHKA «4»;

9—10 Ga1oB ¥ GONbILE — OLIEHKA «5».

CamocroaTensHbie paboTsi

@®opmynHMpoOBKa 3a1aHus TecTa (YPOBEHb B) npenmnona-
TaeT MPOCTOMH BOIIPOC, KOTOPHIi NaJIeKO HE BCErIa [T03BOAET
ONPENETHTD CTEIIEHb YCBOEHMS M3y4aeMoro Marepuana. [lo-
3TOMY IIPH KOHTPOJIE 3HAHWH 110 OCHOBHBIM TEMaM LIENECO00-
Pa3HO HEKOTOPBIE TECTH! 3aMEHHUTEL CAMOCTOSATEIbHBIMU pabo-
TaMH, KOTOPHIE COCTOAT M3 TpeX 3a1aHuii ypoBHs C (kaxmoe
olleHMBaeTcs B 2 6auia). Ha BeIMONHEHHE CaMOCTOSTETLHOM
paboTsl oTBOIUTCH 15—20 MHHYT.

PexoMeHTyeMble KDHTEPUH OLIEHHBAHHUS:

1—-2 Gaya — oweHKa «3»;

3—4 6anna — oneHKa «4»;

5 6aju10B ¥ 6OJBIIIE — OLIEHKA «5».

KonTponbHbie paboTsi

IMocne uzyderus KpynHoii TeMbl (COOTBETCTBYIONIEH 1A~
Be yueOHO-METOIMYECKOT0 KOMIUTEKTa) /U MPOBEPKH 3Ha-
HUH PEKOMEHIYETCS MCIIONIb30BaTh KOHTPOJIbHEIE paGOTHL,
KOTOpbIE COJePXKAT YEThIpe 3aIaHusi YPOBHS B U 1Ba 3anaHust
ypoeHs C. Ha pa6oty orBomurca 40—45 MuHyT.

PexoMeHIyeMbie KpUTEPHH OLIEHMBAHUS:

3 bajuia — oLleHKa «3»;

4—5 Ganna — oLeHKa «4»;

6 6ay10B M GOJIBILE — OLIEHKA «5».

TexcThl CaMOCTOATENIBHBIX M KOHTPOJILHBIX paboT [103B0-
JSTI0T Bosiee I'HBKO MO CPaBHEHHIO C TecTaMu (hOPMYyTHPOBATh
3anaHus U popmy oTBeTOB. Briaronaps stoMy neaaror o6nex-
THBHEE CMOXET OLIEHUTh 3HAHWS YJalllMXCsl, BRISIBUTD HEIOYE-
ThI IIPY U3y4EHHH MaTepHana M T. 1. [TloatoMy pekomeHIyeEM
MCIIOTb30BaTh Pa3sHOOOPa3Hbie (POPMBI AaTTECTALIMM YYAIUXCH.
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TecTt 1. Pynkuma. O6nacto onpeneneHns
M oGnacTb 3HaYeHun QyHKUUMN

BapwuanTt 1

B1. [ina dynxumuu f(x) = 2J1 - x — |x| naitaure 3Havenue
FE-3):

OTBeT:

B2. Ha pucyske npuseneH rpaduk dynkumu y = f(x). Onpe-
AENuTe JUTMHY MIPOMEXYTKA, KOTOPHI siBifeTcs 001acTbio
onpeneneHus QyHKIUH.

o
b
|
|
|
|

2 !
y_______l é X

OTBET:

B3. s dyakuun f(x) = 2 — 3x, umeroweit D(f) = [-2; 4],
YKAXHUTE JUIMHY [TPOMEXYTKA, KOTOPBIi SBISETCSA 001aCThIO
3HaYeHM QyHKIMH.

OTBerT:

B4. Haiinyre HauMeHbLIYIO BETHYMHY, BXOISLIYIO B 06J1aCTh
3HaYeHMH PyHKIMKU

f(x)=2x—4x~11.

OTBeT:

C1. Haiinure obnacts onpeaeaeHus GyHKIIMH

=\9-x? _L.
f(X) * Vx? +3x -4

OTBeT:

C2. UssectHo, uT0 f(3 — x) = 2¢" + 3x — 1. Haitnqute dyHk-
mio f(x).

OTBeT:
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TecTt 1. Dynkuusa. O6nacrTs onpegeneHus
1 oGnacTb 3HaYeHmii GyHKuuM

Bapuanr 2

B1. Ui pynxumau f(x) = 347 — x — 2|x| Haiimute snauenue
f(=2).

OTBeT:

B2. Ha pucynke npusesieH rpadmk dyHKIAH y= f(x). Onpe-
eJIMTe IUIMHY MIPOMEXYTKA, KOTOPBIHA AB/IseTcs 06IacThIo
onpenenaeHus QyHKIMH.

v

OTrBeT:

B3. [Ina dyukunu f(x) = 1 — 4x, umeromeit D) =[-1; 3],
YKaXuTe JUIHHY IPOMEXYTKA, KOTOPBIH ABJsieTCs 061acThio
3HaYCHUH bYHKIIHH.

OTBeT:

B4. Haiinure HanGob111y10 BETHYMHY, BXOASAILYIO B oﬁnac’m
3HaYEeHHMI HyHKIMH
f(xX)=-3"-6x+17.

OTrBeT:

C1. Haiinure o6nacts onpeeneHus byHKLnM

____‘/4_ 2 ﬂ__
d * +\/x2—4x-—5

OTBeT:

C2. U3BectHo, 9t0 f(2 - x) = 3x* — x + 5. Haiaure dyHK-
Mo f(x).
OTBeT:




TecT 2. OcHOBHbIe CBOWCTBa QYHKLUMUMN
Bapmanrt 1

B1. Beibepute cpeau MpeUToXeHHbIX QyHKIIH yObIBAIOIIYIO
Ha 00JIaCTH onpeleNeHu s, HAMIUTe I HEe f(=2) v 3anuinu-
Te 3TO 3HA4YE€HHE B OTBET.

a) f(x)=-3+Tx—11;

6) /()= —;
B) f(x)=7-5x.
OTBeT:

B2. Ha orpeske [3; 5] HaiiiuTe HAUMEHbBLICE 3HAUCHUC GbyHK-
x=2"

OTBeET:

B3. HajiauTe 3HaueHue X, TP KOTOPOM Ha OTpe3ke [2; 4]
dynxums f(x) =—x* + 2x + 3 uMeeT HauGoNblIee SHAYCHHE.

OTrBeT:

B4. OnpenieiuTe YHCAO MPOMEXYTKOB, HA KOTOPBIX hyHkHA
f) =G +4)(x— 1)2(x+2)(x - 3) (x+5)

MPUHUMAET MOJIOXUTE/IbHBIE 3HaAYEHMUs.

OTBeT:

C1. UzsecTHo, uto GyHKIMA y = f(x) yeTHas u f(-3) = 2.
Haitnure Benmmuuny 11 — 2£(3) + 4f(=3).

OTBET:

C2. [Ipyu KaKuX 3HAYECHUAX X QYHKLIUA

Fr Jxx—x*—2
x} = 5x% +4x
IPMHUMAET OTPULIATENBHBIC 3HAYEHUs1?

OTBET:




TecT 2. OcHOBHbIE CBOWCTBA PYHKLMUM
Bapuaur 2

B1. Bribepure cpenu npemioxeHHbIX hyHKIHI BO3pacTaio-
L1y10 Ha 00/IaCTH OmpeNie/ieHusi, HaimuTe /st Hee f(—2) u 3a-
TMUIITHTE 3TO 3HAYEHUE B OTBET.
3
a) f (x) = 1 ) ]
6) f(x)=7x-3;
B) f(x) =2 —5x+1.

OTBeT:

B2. Ha orpeske [-2; 1] HaiinuTe HauGoONblIee 3HAYCHHE

dyHKuIM f(x) = 3";__34.

OTBeT:

B3. Haiinute 3Hayenue x, npu KOTOpPOM Ha oTpe3ke [1; 3]
dynkims f(x) =x* - 8x + 3 HMeeT HaHMeHBbIlIee 3HAYCHHE.

OTBeT:

B4. Onpe/ie/iuTe YHC/I0 MPOMEXYTKOB, Ha KOTOPbIX (DYHKIMSA
() = (2 + 1)(x+ 2)(x + 5)*3 = x)(x - 5)
TIPUHMMAET OTPULIATEIbHBIE 3HAYEHMA.

OTBeT:

C1. UsBecTHO, 4T0 byHKIMsA y = f(x) HeYeTHas 1 f(=2)=3.
Haitnure semuunny 15 - 3£(2) + 4f(-2).

OTBeT:

C2. Ilpu KaKuX 3HaYEHUsX X DYHKLHSA

x* —4x* - 5x
f (x ) = 3
x —6x+5
[IPUHUMAET MOJIOXKHUTEILHbBIE 3HAYCHH?

OTBeT:




TecT 3. Fpadukn GpyHKuni
Bapmant 1

B1. I'paduk muneiiHoi QyHKIMM y = ax + b NPOXOMWT 4epe3
touku A(~1; =5) u B(2; 4). Haitnure Ko3hPHIHEHT a.

OTBET:

B2. [Ipu kakoM 3HA4YEHHH X MIEPECEKAIOTCA rpaduxu GyHK-

2_
it f(x) = XHZ_S ng(x)=3x+7?

OTBET:

B3. Haitogure k03 dHUIHEHT ¢ 110 Mpe/ICTaBIeHHOMY Ha pH-
cyHKe rpaduKy QYHKIMH y =ax’ + bx +c.

A

oo

¥y

1 -
|

|

|

|

|

|

OTBET:

B4. 'paduk dynxumn f (x)= ;-k—i TIPOXO/IMT Yepe3 TOUKY
A(4; —4). Haiinure 3Ha9eHHe f(=2).

OTBET:

C1. Ipu KaKoM 3HAYEHUH g rpapuKH byHkumi f(x)=ax+35
u g(x) = |x + 2| + 3|x — 1| umetoT GeCKOHETHOE MHOXECTBO
- obLIMX TOYeK?

OTBET:

C2. 3anaiite opmynoi GYHKIIHIO, HM300paXeHHYIO Ha pH-
cyHKe 3anaym B3 (1. €. onpenenure koadPULMEHTH a, b, ¢).

OTBeT:
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TecT 3. Frpadukmn dyHkumii
Bapwant 2

B1. I'paduk muHeiHo# GyHKIMM y = ax + b IIPOXOJIUT Yepes
TOYKU A(-2; 1) u B(1; -5). Haiinure koadduumenr a.

OTBeT:

B2. TIpu KakoM 3HAYEHHH X TIePECEKAIOTCS rpaduku GyHK-
36 - x*
x-6

umii f(x) = ng(x)=2x+3?

OTBeT:

B3. Hatinute koadduiment ¢ no NpeCTaBIeHHOMY Ha pH-
cyHke rpadbuky GyHKIMH y = ax? + bx + c.

.Ily

| ]

I [3 x

-1

|
|
|
|
I
|
|

87T

OTBeT:

B4. I'padpux dynkumu f(x) = : fx

A(-2; 2). Haiinure 3Hauenue f(3).

MPOXOIMT YePe3 TOYKY

OTBeT:

C1. Ipu xakxoM 3HaYeHUM @ rpaduKH byHKIHIH fxX)=ax+7
H g(x) =[x + 3| + 2|x — 2| HMeIOT GecKOHEIHOE MHOXECTBO
00IIHX ToYek?

OTBeT:

C2. 3anaiite hopmynoii GyHKLHIO, H306paKeHHYIO Ha pH-
cyHKe 3anauu B3 (1. e. onpenenure koahduumenTs a, b, c).

OTBerT;
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Tect 4. 0606WeHne TEMbI
«ducnoBbie GYHKUMMN U UX CBOWCTBA»

Bapuant 1
B1. [lns dyskumn f(x) = ¥3x® — 4x +5 + 4x - 2 Haitnure
3HaueHue f(2).

OTBeT:

B2. Haubonbmee 3HadeHume byakiumu f(x) passo 3. Haiiure
HauboblIee 3HaYeHUe GyHKImH y = 2f(x) — L.

OTBerT:

B3. Haiiumte HauMeHbluee 3HadeHue dyHkumn f(x) =5 - 2x,
eciu D(f) = (-3; 4].

OTBeET:

B4. Onpe/ie/iiTe YHCIIO IIPOMEXYTKOB BO3pacTaHHs (hYHKIMH
3

x=5
OTBET:

B5. ®ynkuus f(x) y6uisaer Ha npoMexytke [-2; 10]. Yka-
XHUTe JUTMHY [IPOMEXYTKa yorBarust GyHKumH y = f(3x) + 5.

OTBET:

B6. Oyuximsa f(x) HedeTHas, u f(3) =—4. HalnuTe 3Ha9eHHE
byHKUMH y = 2f(x) — 6 B TOUKe X =—3.

OTBeT:

B7. Pemure ypasHeHue f(x) = g(x), ecnu f(x) = 3x - 2
ug(x)=+v2x-1

OTBET:

B8. CKOABKO IIEJBIX YMCE BXOAUT B 001aCTh ONpeAcIeHIA

2x-3

dyskumm f(x) = V3 -2x - x* + ?
x+1

OTBET:
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C1. U3 QpyHkumit BeiGeprTe HEYETHYIO, HAWIUTE HAMOOTb-
IIMA KOPeHb YpaBHEHHs f(x) = () M 3aHECUTE 3TO 3HAYEHME
B OTBeT.

a) f(x) =32 +6x;
6) f(x)=x" - 5|x|;
B) f(x) =X - 3x|x].

OTBeT:

C2. HU3secTHO, YTO yHKUMA y = f(X) 4eTHad U f(—4)=3.
Haiimure semmauny 10 — 31(4) + 2f(—4).

OTBeT:

C3. Iloctpoiite rpaduk q)yuxmm y= f(x), roe

! x ,ecn |x| < 1,

I (x) 2 2

x? -1, ecnun = 1,
YKaXuTe NPOMEXYTKY BO3PACTaHUS (DYHKIMH.
OTtBeT:

C4. Tlpu xaKuX 3HaYeHHsAX m ypaBHeHHE |X° — 2x — 3| = m
HMEET YEeThIPE Pa3IMIHBIX KOpHs?

OTBeT:
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TecTt 4. 0O606Lenne Tembl
«Mucnosbie GQyHKLUMM U UX CBOKCTBAY

BapuaHt 2
B1. [lna dysxkumu f(x)=v2x? + x =5+ 2x - 3 Haitaure
snayenune f(3).

OTBET:

B2. HauMensliee 35avenue Gynkumn f(x) pasHo 2. Haitaure
HauMeHblLiee 3HaYeHue pyHkumu y = 3f(x) — 2.

OTBET:

B3. Haiinute Hanbonbinee 3HaueHHe GyHKuuH f(x) =3 +4x,
ecm D(f) = (-2; 3].

OTBET:

B4. OnpeenuTe YMCIO IPOMEXYTKOB YOBIBAHHS byukIIUH
x)=——.
/() 3-x

OTBET:

B5. ®ynkums f(x) Bo3pacTaeT Ha IpoMexyTke [—4; 8]. Vka-
JKHTe [UTMHY MPOMEXYTKA BO3pacTaHmst PYHKLHH y = fldx)-17.

OTBET:

B6. ®yukums f(x) uernas, u f(-2) =-3. Haiinure 3Ha4eHHE
dynKumHu y = 5(x) + 8 B TOUKE X = 2.

OTBET:

B7. Pemute ypaBHeHue f(x) = g(x), ecnu f(x) = 2x—1n
g(x)=vax+L

OTBeT:

BS8. CKOABKO LIEIbIX YMCEI BXOAUT B 061acTh ONPEeeIeHUs

dynxumn f(x) = V2 +x - x* g ks

x-1

OTBET:
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C1. U3 pyHkumii BEGepHTe YETHYIO, HAIUTE HAWMEHBLIMI
KOpEHb ypaBHeHMA f(x) = ( ¥ 3aHECHTe 3TO 3HaYeHHE B OTBET.

a) f(x)=4x" - 4x%
6) f(x)=x" - 3x|x|;
B) f(x)=x - 5x|x|.

OTBeT:

C2. UsBecTHO, 4To dyHKIMSA ¥ = f(X) HedeTHas U f(=2)=4.
Haiinute Bennuuny 8 — 3f(-2) — 2f(2).
OTBeT:

C3. INocrpoiite rpaduk dbyHkimu y = f(x), re
2x? -2, ecnu |x| <1,
flx)= ;
1-x* ecnn x| > 1.
YkaxuTe IPOMEXYTKH BO3PACTAHUS byHKIIMH.
OTBeT:

C4. Ipyu KakyX SHaYEHUSIX m ypaBHEeHUe |—x° — 2x + 8| = m
HMIMEET YEThIpEe Pa3TMYHbIX KOPHS?

OTBerT:

15



TecTt 5. OCHOBHbIE
TpuroHomeTpuueckue popmynsi

Bapmanrt 1

B1. Haiingure 3HaYeHWE BRIPAKEHUA
3tg45° — /3 ctg60° + 4sin 30°.

OTBeT:

B2. BruiuucauTe 3HaYeHHE BHIPAXEHHUS

ic:o:;-slt- —7sinm + \/Esinlt- + 2ctgzt—.

J3 6 4 4

OTBeT:

B3. Haiiute 3HaveHue BrpaxeHus 8+/2(cos’x — sin’x) npu

T

x=—.
8

OTBET:

14
B4. BelunciuTe 3HaUeHUE BRIpaxeHHs 13cos (5 - u), eCclIi

coso = EHO&E(—E'U]
13 27 )

OTBerT:

C1. UsBecTHO, 4TO ctg(-g - a] =-3uo e (g, n). Haiinure

CosaL.

OTBET:

3sin® x — 2sinxcosx + 1
2cos’ x + sinxcosx + 3’
3sinx +cosx _ 7

sinx +2cosx 4

C2. Haiinute 3HaUYeHHE BhIPAKEHNA

€CJIM U3BECTHO, YTO

OTBET:

16



Tect 5. OcHOBHbIE
TPUroHomeTpuyeckue hpopmynbi

Bapuanrt 2

B1. Haitnure 3HayeHue BhIPaXEHHS
Sctg45° —/31g60° + 8sin 30°.

OTBeT:

B2. BeruncinTe 3HaY€HUE BBIPAXKEHUsI

10 . =« b4 T 3n
—=sin— + 8cos— + 3+/2 cos— + Stg—,
1n3 052 \/—c 2 g4

3

OTBeT:

B3. Haiinute 3HaueHue BhIpaXeHUs 83 (sin®x — coszx) pu

x= T
12
OTBerT:

B4. Buiuncnure 3HaueHHe BhIpakeHHs 26sin (E + a), ecid
sino = —iua e(n'3—15
13 2 )

OTBeET:

C1. H3BecTHo, uTO tg(; - a) =-2H0€E (—g; 0}. Haiimure

sina.

OrBeT:

2sin’x + sinxcosx + 3
cos’x + 2sinxcosx + I’
sinx +2cosx _ 5

€C/TH U3BECTHO, YTO ———— = = =
2sinx + cosx 4

C2. Haiinure 3HaYeHUE BLIpAKEHUS

OTBeT:

17



TecT 6. NpeoGpa3osanne
TPUrOHOMETPU4YECKUX BbipaXeHwi

BapmanT 1
B1. Haiiure 3nauenue Beipaxenus 4 cos 750°ctg 390°.

OTBeT:

B2. Beluvcure 3Ha4eHHE BRIPAXESHUS

3t; 1111:-trsini?ﬂ-fco:;sg-lﬂ
= 4 4

OTBET:

B3. Hajinure 3Ha4eHHWE BHIPAXKEHMA
tg(%’—t - 4a]tg(51c +40) + .‘!«:os(%TE + a),
ecy sina=0,2.

OTBET:

B4. U3ssecTHO, uTO cos(%ﬂ + a) =-0,6H0 € (0;%). Haiinu-

Te cos (St + a).

OTBeT:

C1. HaiimuTe HaUMEHBIIHHA TTOJOXUTEIBHBIA KOPEHD YPaB-
. (71: ] Ji0 -22
genus sin| — - 3x | = —F—-
2 2J5 -4

OTBeT:

C2. U3BecTHO, uTO sina — cosa = ¢. HaiauTe 3Ha4€HHE Bbl-
paxeHus sin* o + cos’ a.

OTBET:

18



Tecr 6. NpeoGpasosanue
TPUrOHOMETPMYECKMX BbipaXXeHun

Bapuant 2
B1. Haiinure 3HaueHHe BoipaxeHus 2sin 420° tg240°.

OTBeT:

B2. Briuuciute 3HaYeHHe BBIPAXEHUSI
13 21n . 41n
Sctg—m + 2cos—— + 2sin—.,
83 3 4

OTBeT:

B3. Haiinure 3HayeHHe BRIpaXeHHUS
2ctg(9n — 5a)ctg(l—;l + Sa) —sin [52—n ~ oc),

ecaun cosa.=0,3.

OTBeT:

B4. U3sectHO, q'rosm(%’E + a) =08uace (0;%).Haﬂum
sin (57t + a).

OTBerT:

C1. Haiinure HauMeHbIIMI TIONOXUTENBHBIH KOpeHb ypaB-

Sn JE—-Z\/E
HEHHACOS| — +4x | = ————,
(2 x) 2\/5—4

OTBeT:

C2. UsBecTHO, uT0 sina + cosa = a. HaiiauTe 3HaYeHHE BhI-
paxeHus sin’a + cos’ a.

OTBeT:

19



Tect 7. DyHkuMmn y =sinxmy = cosx

Bapwmanr 1
B1. Haiigute 3HaueHHE QYHKLMH y = 2sin(x - %) + 4 nipu
4n
X =—,
3
OTtBeT:

B2. OnpenesuTe HauMeHbllee 3Hadenue Gynximu y = 10cosx

Ha OTpe3Ke [-1; 4—ﬂ]
12" 3

OTBeT:

B3. Haitnute Haubonblee 3HaueHHE QYHKIIMHA

T
= 3sin| 4x — — | +6.
y su1( X 15]

OTBET:

B4. OnpenenyTe OCHOBHO# MEPHOI PYyHKIHH

T T
=7 —x+—|-3.
y cos(2x+6)

OTBET:

C1. I'paduyecKH pelinTe ypaBHEHHE
2sinmx = x| +|x-2|.

OTBeT:

C2. Haiinute, npy KaKux 3HaYeHHAX [1apaMeTpa @ ypaBHCHHE
(15sinx —a — 5)(15sinx + 2a — 5) = 0 nMeeT POBHO /Ba pelle-
Hus Ha npomexyTke [0; 27).

OTBeT:

20



Tect 7. DyHkumn y = sinxmy = cosx

Bapuanr 2
B1. Haiinure 3HaueHue GyHKIMH Y = 4cos(x - %E] + 6 npu
3
OTBeT:

B2. Onpenenmvre HauMeHbIIee 3Ha9eHHe DYHKIMH y = 12sinx
n In
Ha oTpeske | ——; —|.
[ 12° 6 ]

OTBeT:

B3. Haiinure HanGonbliee 3HaYeHue GyHKIMH
y= 5cos(3x - %) -2.

OTBET:

B4. Onpenenure OCHOBHOM nepuos pyHKIHH
T T
=T7sin| —x ——[+2.
y in [ 2 3 ]

OTBeT:

C1. I'padpuyecku peumute ypaBHEHHE
2cosmx=|x— 1] +|x-3|.

OTBerT:

C2. Haitnure, npu Kakux 3Ha4EHHUsIX TapaMeTpa a ypaBHEHHE
(15cosx—a+ 5)(15cosx+ 2a+ 5) = 0 umeer poBHO 1Ba pelile-
HHA Ha npoMexyTke [0; 27r).

OTBeT:

21



Tect 8. Dynkumn y =tgxu y = ctgx
Bapuant 1

B1. Haiinute 3Ha4YeHUE BBIpaXXEHUA

ﬁtgz?n + th-c:tg-E+tg5—1t +35.

8 8 4
OTBeT:
B2. HU3BecTHo, 9TO tga = 2. HalinuTte 3HaYeHWE BbIpaXeHUs
cos? (%n +al
OTBeT:

B3. Onpenenure HauboblIee 3HaYeHKE PYHKIIHM

6) 5

OTBET:

B4. Haiinure HauMeHbIIKI TTOIOXHUTEBHBIH KOPEHb YpaB-

HEHHUsA tg%x— = 3.

OTBerT:

C1. U3eecTHo, 4TO tga + ctga = 5. Halinure 3HaYeHUE Bbl-
paXKeHH sina cosa.

OTBerT:

C2. Ipu Kakux 3HAYEHHUAX [TApaMETPa g NpAMas y = a He UMe-
2
gx+7 #

T HU OIHOI 001Iel TOUKH ¢ rpadukoM GyHKIMU Yy = ———
Jtgx +1

OTBerT:

22



TecT 8. Dynkuum y=tgxmu y = ctgx
Bapmanrt 2
B1. HajinuTe 3HaYeHUE BhIPAXKEHUs

S5n b4 T n
Jetg— +tg—ctg— + 2tg— + 1.
VetgZr+ g pete s + 28

OTBeT:

B2. U3BecTHO, yTO ctga = 3. Hailinure 3HaYeHHE BRIPaXKEHHA

.2(7
sin”| —m— o |.
2

OTBeT:

B3. Onpenenure HauGonbLIee 3HaueHHe QyHKIMU
y= NE] tgx—2
Ha NPOMEXYTKe [—T-t—; E].
6 3

OTBeT:

B4. Haiinute HAMMEHBUIHH TTOJIOXUTENBHEIH KOPEHb ypaB-
X 1

HEHMA Ctg — = ——.
6 3

OTBeT:

C1. UssecrHo, 4TO tga + ctga = —4. Haiinure 3HayeHue Bbi-
PaXEHHA Sina Cosa.

OTBerT:

C2. I'pu Kakux 3HaAYEHWAX TAPAMETPa a TIPSAMast ¥ = @ He HMeeT

2
HY OHOH 00111e# TouKH ¢ TpadMKoM (PYHKIIMK Y = SErig ?
4ctgx + 2

OTBeT:

23



TecTt 9. 060061EeHNE TEMbI
«TpuroHomerTpuyeckune GpyHkumum»

Bapwuant 1
B1. BerunicnuTe 3HaueHHME BEIPAXKEHUS
5n T T 4
2cos— — 3tg—ctg— + 73 tg—.
J_cos4 g7cg7+ \f—tgﬁ

OTrBerT:

B2. YnpocTtute BeIpaXkeHHUE
sin’ [571: + 3a) + 3 +sin? 3.

OTBeT:

B3. Hajigure HauboblIee LIe/Ioe 3HAYCHHE (PYHKIHHK
y = 8,3sin (Tx - %] +1,9.

OTBeT:

B4. Haiinute HauMeHblllee 3HaYeHUE QYHKIIHH

4cos(x+5—n)

¥= 12
[Sn 17n]

Ha oTpeske | —; — |.

4 12
OTBerT:
BS5. WU3BecTHO, YTO SinQ = —% Ho 5(3? 3?) Haiigure
16tga.
OTBeT:

B6. Halinute HaMMEHbBILIHNKA MOJOXHUTEIbHbIH KOPEHb YpaB-

HCHHHA
X T
2sin| — - = | = V2.
sm(n 6) 2

OTBeT:

24



B7. Ucnionb3ys rpadMk GyHKLMY Y = COSX, ONPENEIUTE YUC-
110 KOPHEH ypaBHEHHU tgx cosx = sinx + cos 3x Ha OTpe3ke
[0; 2m].

OTBeT:

C1. BeryuciauTe 3HaUeHHE BhIpAXKEHH
2cos’ (o —270°) 2sin® (o — 90°)
sin? (o +90°)—1  cos™ (o +270°) -1

OTBeT:

C2. Haiinure ocHOBHO# TepHo HYHKIIMK

y= 7sin(i6c-— %)+ \/5008(1 +—1£)— 3tg(£+ E].

2 7 3 5

OTrBeT:

C3. U3 uncen sin® (tg%) + cos’ (tg‘:—:) u tg’ % BEIOEpUTE

OomblIee.

OTBeT:

25



TecTt 9. 0600WeHME TEMBI
«TpuroHomeTpuyeckue pyHkummn»

Bapumanr 2
B1. BrruuciuTe 3Ha4eHUE BhIPAXKECHUSA
n m ., TN n
2sin— + 7tg—ctg— — v3ctg—.
J2si 2 g 5 ctg 5 J3 g 3

OTBeT:

B2. YnpocTtute BhIpaXeHue

cos? (g s 20&) +8 +cos’ 20

OTBeT:

B3. HaiinuTe HauMeHbliee Le10e 3HaueHHne QyHKUHH

y= 7,2cos(5x + g) +2,4.

OTBeT:

B4. Haitnure Haubobiliee 3Ha4eHUE QPYHKLMK

5n
=6sin| x+—
y = 6si (x 12]

Ha OTpE3Ke 3 Lz
4’12 |
OTBeT:
B5. M3BecTHO, UTO Sino. = —E O E [——211-5; - E) Haii-
13 2 2
nute 20tga.
OTBeT:

B6. Haiinure HanbGONbIIHI OTPHLIATEIBHBII KOPEHb YpaB-
HEeHUs

™ N
2 —+—=|=+3.
003(12 +3) NE)

OTBET:

26



B7. Ucnonb3ys rpacduk QYHKUUN ¥ = sinx, ONMPEAEINTE YHC-
JIo K_?pﬂcﬁ YpaBHEHMs tg X cOsx — sinx = sin 2x Ha OTpe3Ke
n n
3'3 [

OTBeT:

C1. BeluMCIIHTe 3HaYe€HHE BHIPAXEHUS
sin’ (o + 270°) N cos’ (o +90°)
cos? (o =90°)~1 sin~ (o ~270°) -1

OTrBeT:

C2. Haiinure OCHOBHOM nepHon GyHKIIMH

. X T X n X T
=3 i | =Y — =145t =+ —
y sm(2 7] 008(3 5) g(s + 8}

OTBerT;

C3. U3 uucen sing(tg%) + cos" (tg%-) utg? -:—;t BhIGEpHUTE

Ooubllee.

OTBeT:

27



TecT 10. ApKKOCUHYC M apKCHUHYC.
Peuwenue ypaBHeHuihi cosx=ansinx=a

BapuanT 1

B1. BerauciauTe 3HaueHUE BEIDAXKEHUS

12( o1 2 n]
—| arcsin— + arccos—— — |.
b 2

2 12

OTBeT:

B2. Haitnure [iHHY o6JiacTH onpeneneHust HyHKIUH
¥y = Sarcsin (3 — 2x) + cos3x— 1.

OTBeET:

B3. Onpenenute Hauboblee 3HaYeHHEe QYHKITHH
y= 1:arccos 4x + 2.
4

OTBerT:

B4. Haiinure 4ncio KOpHe# ypaBHeHH sin 2x = -;; Ha Mpo-
[0
mexyTke | 0; Zn .

OTsBeT:

C1. BeuncinTe 3Ha4eHHe BhpaxeHus sin (arccos (-0,6)).

OTBeT:

C2. Haitnure 3HaueHWe BhIDAKEHUSA

cos| arcsin l + arcsin (——1—) ;
5 5

OTrBeT:

28



Tect 10. ApKKOCUMHYC U apKCHMHYC.
Pewexnue ypaBHeHMH COSX = ansinx=a

Bapuanr 2
B1. BrrunciuTe 3Ha4eHHE BRIPaXEHHUS
6 1 2 5m
—| arccos — — arcsin— + — |.
T 2 2 12

OTBeT:

B2. Haiigure mmny obnactu onpenencHus GyHKIUH
y=7Tarccos(2x—5) —sindx+ 1.

OTBeT:

B3. Onpenenure Haubobliiee 3HaYeHUE QYHKIIUN

y= iarcsin 5x +6.
T

OTBeT:

B4. Hajinure yucno KopHeit ypaBHeHHs cos3x = % Ha TIpo-

5
MEXYTKE [O; gn]

OTBeT:

C1. BerucnuTe 3HaYeHHe BhipaxeHus cos (arcsin (-0,8)).

OTBeT:

C2. Haiinure 3Ha4YeHHE BhIPAXEHUS

sin arccosl +arccos(-l) :
(srecon +arccos( 5

OTBeT:




Tect 11. ApKTaHreHc u apKKOTaHreHc.
Pewenune ypasHenmn tgx=aunctgx=a

Bapuant 1

B1. BuukciuTe 3HaYeHHE BRIpaXeHHS

E(arctgsfg + arcctgl).
T
OTBeT:

B2. Haiinnre HanMeHbIuee 3HaYeHHE QYHKUHH

Y= %arctg(xz + 1) +3.

OTBeT:

B3. Onpenemite 4MCIO KOpHEH ypaBHEHHS tg4x = :12- Ha 1po-
mexyTke [0; mt].
OTBeT:

B4. Haiinyre HanGonbIuuii OTpHLIATEbHbINH KOPEHD YpaBHe-
HUs ctg o -1.

OTBeT:

C1. BuunciauTe 3HaY€HHUE BRIPAXEHUSA
23n S . 3w
arctg th + arcsin sm—g— :

OTBeT:

C2. Ynpocture BeIpaxeHHue ig(arccosa).

OTBeET:

30



Tect 11. ApKTaHreHC M apKKOTaHIreHc.
Pewenue ypaBHenmih tgx=auctgx=a

Bapuanr 2
B1. BoiunciauTe 3Ha4EHUE BhIPAXKEHUS

E‘-(arcctg\ﬁ + arctg]).
n

OTBeT:

B2. Haiinute HauGonbinee 3Ha9eHUE QYHKLIMH
y=5- Earctg(x4 + 1).
n

OTBeT:

1
B3. OnpenesnuTe YHCIO KOPHEH YpaBHEHHs cig3x = 3 Ha Tpo-

MmexyTke [0; m].
OTtBeT:

B4. Haiinyte HauMeHBbIIHH TOJIOXUTENbHBIN KOPEHb YpaB-

X
HeHus tg— = —1.
4

OTBeT:

C1. BoruscianTe 3HayeHHe BHIpAaXKEeHUS
21n 29w
arctg tg-s— + arccos COST L

OTBeT:

C2. Ynpoctute BeipaxeHue tg(arcsina).

OTBeT:

31



TecT 12. Npocreiimine
YPaBHEHMUS U HepaBEeHCTBa

Bapwuanr 1

B1. Ornpesesinte 4yucio KOpHe# ypaBHEHUS, TPHHATEKATITNX
otpesKy [0; 2], ucnons3ys rpacduk byHKiIMH y = sinx.

(sinx - %)(sinx +1)=0.

y
1

|
a2
|
[STE]
(S1E]
*‘/
=

-1

OTBeT:

B2. Haiinure Haubonbliuee 3HaueHUe QYHKIIMI

y = 2cos4x ++cos’ 4x — 1.

OTBeT:

B3. Haiinure cyMMy KOpHE#H ypaBHEHHS tETX = tg(% + %],

pacroyioXeHHBIX Ha oTpe3ke [0; 5].

OTBeT:

B4. Haiinute HauMeHbllIee OJIOXUTEIBHOE pellieHHe Hepa-

. w1
BEHCTBA SIn—- 2 —.
24 2

OTrBET:

COSX — 2\/5 = )

,. 8-13
2

C1. Pemure ypaBHeHHE COS™ X —

OTBerT:

C2. Pemnre HepaBeHCTBO 2(arcsinx)’ + 7’ < 37 arcsinx.

OTBEeT:
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Tect 12. NpocTeiiimne
YPaBHEHMA U HEpaBeHCcTBa

Bapuant 2

B1. Onpenenyre 4ucio KOpHE# ypaBHeHuUS, TIPUHALJICKALLIMX
oTpe3ky [0; 3n], ucnone3ys rpaduk GyHKIMH y = COSX.

(cosx + %)(cosx -1)=0.

(\\

b=

|
(N1

A

e
(ST
(
= y

OTBeT;

B2. Haiinure HaumeHbliee 3HaveHNe DYHKLINM
y = 3sin5x — V/sin?5x - 1.

OTBeT:

B3. Haiigure cymmy KopHeit ypaBHeHUS tgmx = tg(-T;—x - %),

PAacTONIOXEHHBIX Ha oTpeske [0; 7).

OTBeT:

B4. Haiinute HauGombinee OTPHLIATEILHOE pEllieHHe Hepa-

e 1
BEHCTBA COS— < —,
6 2

OTBeT:

C1. Pemmnrte ypaBHeHue sin’ x — ! 2 i = 3W2=0.

OTBeT:

C2. Pemnte Hepasenctro 3(arccosx)? + 47 < g1 arccosx.

OTBeT:
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TecT 13. 0606weHne Tembl
«TpUroHOMeTpuiyeckue ypasHeHus»

Bapwuaut 1

B1. BoiuuciyTe 3Ha4eHHE BhIPAXEHUA

6[ . JE]
—| arcctgl + arcsin— |-
T 2

OTBeT:

B2. HaiinuTe 3Ha4eHUE BHIpAXCHUSA
; ( 1 1 )
4sin| arcsin — + arccos— |.
3 3

OTBET:

B3. Haifaute pa3HOCTb MEXIY HaMGOIBIINM ¥ HAUMEHBIITHM
- -

sHaueHHsAMM QYHKIMH y = —arcsin(x +2) — 3, HCHOMB3ys
T

rpaduk GyHKIMM y = arcsinXx.
ry

5V

bt o ———

g

OTBeT:

B4. BriuuciuTe 3HaYeHUE BHIPAXKEHHA
Earctg [tg H’E}
n 12

B5. Penrnte ypaBHEHHE

ctg(arcsin %) =3.

OTBeT:

OTBET:




B6. Onpenenure YHcao KOpHEi ypaBHEHHS.

V4 =x?sin2x = 0.

OTBeT:
B7. Haitnure HauMeHbLINI NONIOXUTENBHBI KOPEHb ypage-
HEHMs
sinE = COSs E.
16 16
OTBerT:

B8. Pemmre cucteMy HepaBeHCTB

X 2

—
cos 327"
17 £ 2x -3 < 25.

OTBerT:

C1. Pemnte ypasHeHue

tg(%‘"t + #sinx) =1

OTBerT:

C2. Haiinute perieHus ypaBHeHUs M =1-2cos3x, npu-
sinx

[u 31:]
Ha/IeXalHe NPOMEXYTKY ey

OTBeT:

C3. Pewmnre ypasHenne ns x € [0; n):

sinx +v3cosx = -1 + 2cos® x + 243sinxcosx.

OTBeT:

C4. Haiinwnre peweHns ypaBHeHHS

. 7
arcsinx + 3arccosx = En.

OTBeT:




Tect 13. O606WweHne TemMbl
«TpuroHomeTpu4yeckue ypasBHeHusa»

BapmanTt 2

B1. BrerunciuTe 3Ha4eHUE BRIPAXEHUS

10[ Ji]
—| arctgl + arccos— |-
4 2

OTBeT:

B2. Haiinure 3Ha4eHHe BEIDAXKEHUA

1 1
3sin| arctg— + arcctg— |.
( " g4]

OTBET:

B3. Haiimure pasHOCTb MeXIy HauGoIbIIHM M HAMMEHbLIHM
2

3HaueHHAMM GYHKLMH ¥ = —arccos(x — 3) + 5, ucnonb3ys
n

rpauk dbyHKIMH y = arcCosX.

y4
—_——tT

|
' Nz
| 2
I
|
|
|

—

—1 1 x

OTBeT:

B4. BelyMCIWTE 3HAYEHHE BhIPAXCHUA

Earcctg (ctg -liii]
n 13 )

OTBeT:

BS5. Pemmute ypaBHEHHE

tg [arcsin f) = L
8) \3

OTBeT:
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B6. OnpenenuTe YHEIO KOPHEN ypaBHEHMS
N4 -x*cos3x =0.

OTBeT:

B7. Haiinure HaubGoNbIlIMil OTPULIATEILHBINA KODEHB ypaB-
HEHMSA
. X X
sin— = cos—.
12 12

OTBeT:

B8. Peiuute cucteMy HepaBeHCTB
. X 2

sin— 2 —,
4 2

31<2x+1<35.

OTBeT:

C1. Peuiure ypaBHEHHE

OTBeT:

Jeos]

Cos X

C2. Hajinure peuieHns ypaBHEHHS =1+ 2sin3x, npu-

3]
HajIexallue NpoMexyTky | 0; >t

OTBeT:

C3. Peuivte ypaBHEHME Il X € [—g; %}
J3sinx — cosx = —/1 + 2sin? x — 24/3sinxcosx.

OTBeT:

C4. Haitinute penieHusi ypaBHeHUs

. 3
4arcsinx + arccosx = En.

OTBeT:
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Tect 14. Oynxunn
CYMMbI ¥ PA3HOCTH aprymMeHToB

Bapmanr 1

B1. Haiigute 3HaueHUe BRIPAXKECHHA

122 (sin 73°cos28° — cos73°sin 28° — ?]

OTBeET:

B2. YnpoctuTe BhipaxeHue cos Sa cos2a + sin Sa sin2a

. TR
H HaliquTe ero 3HayeHue, ecnu sin3a=0,6 ua e [E’ -3-]

OTBeT:

B3. BoiunciauTe 3Ha4eHHE BHIPAXKEHUS
Ttg21° + 7tg24°
1-tg2i°tg24°

OTBeT:

B4. Haiinure HauMeHBIIHI NMOMOXHUTEIbHBII KOPEHb YpaB-
HEHUSA

ﬁsin%-ﬂ:os% =32,

OTBeT:

C1. UssecTHo, YTO BenHUMHBI tga = 2 u tg(a — B) = 5. Haii-
JIMTe 3HaYeHHue tgP.

OTBeT:

C2. BuuxcnuTe 3HaYEHHUE BBIPAXEHUS

.. 12 5 )
cos| arcsin — + arccos— |.
13 13

OTBeT:
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Tect 14. DyHkuum
CYyMMbl U Pa3HOCTH apryMeHToB
BapuanTt 2
B1. Haiigute 3HaueHWe BEIpAXEHHS
3\/§(Sin 19°c0s26° + cos19°sin 26° + g]

OTBeT:

B2. ¥npocrute BeIpaxeHHe COsa cos 2a — sin a sin 2a ¥ Haii-
. A

JIIUTE ero 3HaYyeHue, ecnm sin3a=0,8uo € E; 3)

OTBeT:

B3. BriuucnuTe 3HaYeHHE BHIPAXEHHS
3tg63° - 3tg18°
1+tg63°tgl8°

OTBeT:

B4. Haiinyure HaubonbIIMii OTPHLIATENLHEIA KOPEHb YpaB-
HEHUA

sin—ﬂ:-— 3005%— =2,

OTBeT:

C1. WU3BecTHO, 4TO BennyuHH tga = 3 u tg (o + B) = 2. Haii-
IUTe 3HaYeHue tg f.

OTBerT:

C2. BeMHCITUTE 3HAYEHHE BRIPAXKEHHS

sin [arccosE + arcsin —5-
13 13)

OTBeT:
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Tect 15. Popmynbi
ABOWHOro aprymeHra

Bapuanr 1
B1. YnpocruTe BolpakKeHHE
L epte ctg?2a + 3.
1 - cosda

OTBeT:

B2. Beryuciure 3HaYEHHE BhIPAXEHUS
8sin7°30"(cos’7°30" —sin>7°30") cos 7°30".

OTrBerT:

B3. Haiiaute Benuuuny sinba, ecau cos3a = —0,8 u

oe (E- -
6’3)
OTBeT:
™ 1-tg*% 1
B4. Onpenenure YUcCJI0o KOpHEN ypaBHEHUS - =iy
I+tg’x 5

NpUHAUIEXAIUX MpoMexXyTKy [0; 27t], ucnons3ys rpapuk
(PYHKIIHH Y = COSX.

OTBeT:

C1. Beiyucnure 3HaYCHHE BRIPAXKEHUS
1 +c0s40° + cos80° 3ctg 50° + 2.

sin80° + sin40°

OTBeT:

C2. Haiigute o6acth 3HaueHUH QyHKLIMH
y = 2sin’x + 4sinx + cos’x — cos 2x + 5.

OTBeT:
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Tect 15. Dopmynsbi
ABOMHOro aprymeHra

BapuanT 2

B1. Yopocrute BeipaxeHHe
1 —cos8a tg240: + 2.
1 + cos8a

OTBeT:

B2. Beryuciaure 3HayeHHE BbIPAXKEHUS
24¢0s37°30°(sin?37°30" — cos?37°30")sin 37°30".

OTBerT:

B3. Haiingute BenuuuHy cos4a, ecam sin2a = —0,6 u

- (E- 3
2 4)
OTBeT:
1
B4. Onpenenute Yucio KOpHEH ypaBHEHHS 2th§ ==,
l+tg"x 3

MpUHAIIEKAIIUX IIPOMEXYTKY [0; %], MCITOIB3ys rpaduK

byHKUMH y = sinx.

OTBeT:

C1. BoluucnauTe 3HaYEHUE BHIPAXEHUS
- o o
1 _00525 +.c:0550 Actg65° + 3,
sin 50° — sin 25°

OTBEeT!:

C2. Haitnure o6nacTh 3Ha4eHUi DyHKIHM
y=cos’x — 2cosx + 2sin’x — cos 2x + 1.

OTserT;
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Tect 16. NpeoOGpasosanne
CYMM TPpUroHomeTpmuyeckux GyHKuuin
B Nnpou3BeAeHus

Bapmanr 1

B1. Briunciure 3Ha4eHUE BRIPAXKEHHS
3cos5°

sin 35° + cos 65°

OTBeT:

B2. Haiinure HauMeHbLIee 3HAYEHHE QYHKITHA
b4 n
= —=2 — + 2x |+ 3.
y cos(5 x]+cos(15 x)

OTsBerT:

B3. Onpenenurte YMCIO KOPHEH YPaBHEHHA
. T
sin 6x = cos(—z- - 2x)

Ha npoMexytke [0; 7).
OTBeT:

B4. Haiimvte HaubOMBIIHI OTPHLIATENLHBI KOPEHb YpaBHE-
HHs sin’ 7ox = cos” Soux.

OTBeT:

C1. Peminre ypaBHEeHUE
sinx + cosx = 2 sin5x.

OTBeT:

xX—-Jy

C2. Haiinure tg , ecrmu cos(2x + y) + cos(x + 2y) = %
usin(2x+y) —sin(x+2y)= 1.

OTBET:
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Tect 16. NpeobGpa3osanue
CYMM TPpUroHoMeTpuieckux GyHKuui
B Npou3BeAeHunn
Bapuant 2
B1. BeryucinTe 3HaYeHHe BhIpaXKeHHA
2(sin 40° + cos 70°)
cos 10°

OTBeT:

B2. Haiinute HauGombiliee 3HaYeHHE DYHKUMH
T n
=sin| —+3x |+sin|——-3x|+7.
y =si (12 x) si (4 )

B3. Onpenenute YHCI0 KOPHEI ypaBHEHHS

sindx = cos[g - 21)

OTBerT:

Ha npoMexytke [0; m].
OTBeT:

B4. Haiinure HauMEHBIIHIA NMONOXUTEIbHBIN KOPEHD YPaB-
HeHus sin’ 7ix = cos’ 3.

OTBeT:

C1. Pemnre ypaBHeHHE
sinx + cosx = v2cos7x.

OTBerT:

C2. Haiinure ctg(x — y), ecim cos(x + 3y) + cos(3x +y) = 1
usin(x+ 3y) —sin(3x+y) = 3

OTBeT:




TecT 17. Npeobpasosanue
TPUrOHOMETPUYECKUX BbipaXKeHun

BapwanT 1
B1. Breiyuciure 3HaY€HHE BRIpAXEHUA
202 (sin 83° sin 38° — %sin 3'1°),

OTBeT:

B2. Haiimute HauMeHblIKH (B rpamycax) MoJOXHTEIbHBIH
KOpeHb ypaBHeHHMs c0s 5x ctg 3x = sinx.

OTBeT:

B3. U3BecTHO, YTO 3HAYCHHME BLIPAKEHHS Sin @ — COS QL paBHO

%. Haiigure BeIW4YHHY sin 2a.

OTBeT:

B4. Haiiqure HanbGombilee 3Ha9eHUE QyHKIIHA
y=12sin4x + Scos4x + 3.

OTBeT:

C1. Buuncute 3Hadenne Buipaxenns 3(1 + tga)(l + tgB),

n
€CJIM U3BECTHO, YTO 0L + B = i

OTBET:

C2. Haiimure HauMeHblilee Ieioe 3HaYeHHE PyHKIIMH

y= %\Ecoszx+4cosx+sin2x+7.

OTBeT:




Tecr 17. Npeobpa3soBaHue
TPUrOHOMETPUYECKMUX BbipaXKeHun

Bapuanr 2
B1. BelunciiuTe 3Ha4eHNE BHIPAXEHUS

672 (sin 28°sin 17° = %sin 79°)_

OTBerT:

B2. Haiinure Hanbombmii (B rpamycax) OTpMLATeIbHBIA KO-
peHb YpaBHEHMs COs 5x tgx = sin 7x.

OTBeEeT:

B3. U3BecTHO, YTO 3Ha4YE€HKE BEIPAXEHMS Sin O + COS O pABHO

%. Haiinure BeMMYUHY sin 2a.

OTBeT:

B4. Haiinute HaumeHbliee 3HaYeHHE QYHKIIMH
y=>5sin3x— 12cos3x—2.

OTBeT:
C1. Beruuciute 3HayeHHe Boipaxenus 2(1 + ctga)(1 +ctgp),
€CJIM U3BECTHO, 9TO O + f§ = %:—t—

OTBeT:

C2. Haiinure HaubobIIee 1ieJ10e 3HaYeHHE (DYHKIIMK

y= %JSsinzx — 4sinx + cos’ x + 4.

OTBeT:

45



TecT 18. TpuronomeTrpuuecKkme
YpaBHEeHMUsi, CUCTEeMb! YPABHEHMUNA,
HepaBeHCTBa
Bapmant 1

B1. Ckonbko KopHeii HMeeT ypaBHeHHe

[ : —1)J25—x2 =07

cos’x

OTBeT:

B2. Haiinute sin (x + y), €C/M X M y — pellieHUsl CHCTEMHBI YpaB-
sinxc =0.5,

HEHUH . f)sy 0,3
cosxsiny =0,3.

OTBeT:

B3. Pemnte ypaBHeHuMe ctg (arccosx) = —J%’ HMCTIONb3Ys Ipa-

¢k GyHKIMH y = arccosx.
OTBeT:

B4. Haiinnte HauMeHbllee HATYPaIbHOE 3HAYEHHE X, YIO-

BJIETBOPAIOLIEE HEPABEHCTBY Sin X > ?

OTBeT:

C1. Pewnte ypasHenue sin 5x — sin3x=2.

OTBeT:

C2. Haiinute cos3(x + y), €C/IM X M y — pelUeHHUsI CHCTEMBI

1
cos(2x + y)—cos(x +2y) = =,
YpaBHEHU i ( ») ( ») 2

sin(2x + y) —sin(x +2y) = 1.

OTBeT:




TecT 18. TpuronomeTpuyeckune
YPaBHEHUSl, CUCTEMbI YPaBHEHMWHA,
HepaBeHCTBa

Bapmanr 2
B1. CkonbKo KOpHE#H UMeeT ypaBHEHHE

L i Wa—x* =0
[e=-1)

sin’ x

OTBeT:

B2. Haiinute cos(x + y), €CJIH X H ¥ — PEUICHHA CUCTEMBI
cosxcosy = 0,8,
YPaBHEHMIA { | .
sinxsiny = 0,2.

OTBeT:

; 1 '
B3. Peiuure ypaBHeHUeE tg (arcsm X) = ——=, UCTOJIb3Ysi Ipa-

3

¢uK GyHKIIMM y = arcsinx.
OTBeT:

B4. Haiinute HauMeHblIee HaTypaibHOE 3HAYEHHE X, YIO-
3
BJIETBOPSIOLIEE HEPABEHCTBY COSX = £

OTBeET:

C1. Pemure ypasHenue cos 10x + cos8x=2.

OTtBeT:

C2. Haiinure cos4(x + y), €CIM X U y — pelLIeHHH CUCTEMbI
cos(x +3y)+cos(3x+y) =1,

aBHEHHUI

P sin(x+3y)+sin(3x+y)=-l§.

OTBeT:
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TecT 19. O6001EeHNE TEMBI
«MpeoOpasosanne
TPUrOHOMETPUYECKUX BbipaXKeHUn»

BapuanT 1

B1. Hajinute 3HaueHue BHIpaXEHUs
8cos 15°(sin23° cos 8° — c0s23° sin 8°).

OTserT:

B2. YnpocTure BeipaxeHue

] T
— - —+2
3tg(12 2a)+3tg(6 + a]
T n :
1- tg(ﬁ - 2a)tg(6 + 20&)
B3. Beruniciure 3HaueHHE BRIPAXKEHUS

7J§ sin20° — sin 30° + sin 40 _
c0s20° — cos30° + cos40°

OTBeT:

OTBeT:

B4. Haiinure HauMeHblIee 3Ha9eHHE DYHKITMH
y =sin3x + V3cos3x +8.
Orser:

BS. Onpenenure YUCIO KOPHEH ypaBHEHUS
2cosS5xcos3x=1+cos8x

Ha npomexyTke [0; 37], ucnone3ys rpaduk GyHKLIMM ¥ = cosX.

Q
941
|
(ST
I
(ST
9
=




TecTt 19. 0600WeHne TEMbI
«Mpeo6pasosanune
TPUrOHOMETPUYECKUX BbipaXeHnin»

BapwanT 2

B1. Haiimure 3HaYeHHE BRIPAXKECHUA
4co0s 15°(sin 9° cos6° + c0s 9° sin 6°).

OrBeT:

B2. YpocTUTE BRIpaXEHHE
5tg(-1"—12t + 3(1) - Stg[% + 30]

1+ tg(;,—; + 3a)tg(§ + 30;)

OTBET:

B3. Briuuciure 3Ha4eHHE BHIPAXKEHH
H o H o 1 o
43 sin10° + sin 30° + sin 50 )
c0s10° + cos30° + cos50°

OTBeT:

B4. Haiinute Haubonbiee 3HaueHUe (PYyHKIHK
y= J3sinSx — cos5x + 8.
OTBeET:

B5. Onpenenure 9MCIIO KOPHEH ypaBHEHHA
2cos7xcosdx= 1 +cosllx
Ha npoMexyrtke [0; 37t] , ucrmonb3ys rpadMK QYHKUMH y = COSX.

Ay




B6. Haiinure HaubombLumit OTpULIATENBHEI (B rpamycax) Ko-
PEHb ypaBHEHUA C08 2x = 2sin’x, HCMONB3Ys rPadHK GYHKLMH
»y=cosx (npMBeJeH B 3a1aHuH BS).

OTBerT:

B7. Boruncnute 3HayeHue BoipaxeHus sin (2arctg 2).
OTBeT:

B8. Peuiure ypasHeHuHe
arccos (2x%) — arccos (5x— 2) =0.
OTrBeT:

C1. BriukcnuTe 3Ha4eHHE BRIPaXEHHs

8cos-—n—cosz—ncosﬂcos—8—5cos16—n
3377733733 33 33

OTBeT:

C2. ¥npocTtute BhipaxeHne
cos’ @ + cos’ (o — @) — 2cosa cos @ cos (a - ).
OrseT:

C3. HaiinuTe 3HaYeHHe BRIpAXKEHUS

cos [arcsin 2 + arcsin 2)
5 13)

OTBeT:

C4. Pemnre ypaBHeHMe
2sin2x ++2 -1 = (\5 = 1)(sinx - cosx).

OTBerT:
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B6. Haiinure HauMeHbIINI MOJOXUTEIBHBIN (B rpaxycax)
KOpeHb ypaBHeHMs 3 cos4x = 2 cos’ 2x, ucnosib3ys rpaduk
dyHKIMYU y = cosx (pUBeAeH B 3a1aHHH BS).

OTBeT:

B7. BeluucuTe 3HaueHHe BhIpaXeHus cos (2arctg2).

OTBeT:

B8. Pemute ypaBHeHUE
arcsin (2x?) — arcsin (7x + 4) = 0.

OTBeEeT:

C1. BriukciauTe 3Ha4YeHHE BHIPAXKEHHSA
2 4n 8 16m  32m
16 cos =—cos —C0S—COS——COS——.
31 31 31 31 31

OTBeT:

C2. YipoCcTUTE BHIpAXEHHE
sin’@ — cos’ (a — @) + 2cosa cos @ cos(a — ).

OTBET:

C3. Haiinure 3HaYeHue BbIPaXKeHUs

Ccos (arccos-zzé— + arccos %)

OTBeT:

C4. Pewinte ypaBHEHHE
2sin2x +2 +1 = (V2 +1)(sinx + cosx).

OTBeT:
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TecTt 20. Npepen nocnenosarenbHOCTH.
Cymma GeckoHeuHOW
reoMeTpu4ecKoi nporpeccum

BapuanTt 1
3-2n
B1. Ykaxute HoMep WieHa MOCeIOBATEIbHOCTH y, = il

paBHOrO A
37

OTBerT:

B2. Haitaure npenen nocienoBaTeIbHOCTH
B n* =2n++n

" nr+3n+1
OrTtserT:

B3. Haiimure cymMMy reometpuyeckoit mporpeccuu
32;24; 18; ...

OTBeT:

B4. B 6ecKOHeYHO# reOMeTPHYECKON TIPOTPECCHH 3HAMEHA-
TENb paBeH %, a ee cymma pasHa 27. Haiinure nepBsiii wien

MPOrPecCHH.
OTBeT:

C1. Haitaure npenen nocnenoBaTebHOCTH
X, =Vn* +3n —n* = 3n.

OTBeT;

C2. B reoMeTpHYECKOii IPOrPECCHH CyMMa MEPBOTO U TPETh-
€ro WieHOoB paBHa 10, a cyMMa BTOpPOro M YeTBEPTOrO WIEHOB
paBHa —5. Haiinure cyMMy reoMeTpHYeCKO# MPOTpeccHH.

OTBeT:
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TecTt 20. Npeaen nocnenoBaTeNnbHOCTM.
Cymma GecKoOHeuYHOW
reomeTpM4YecKon nporpeccumu

Bapuant 2
2-3n
B1. YKaxuTe HOMep WieHa IoC/IeI0BaTeNIbHOCTH Y, = Y
paBHOTO —1-1-.
6
OTBeT:

B2. HaiinuTe mpenes nociefoBaTeIbHOCTH
2 5n% +4n
" +n-Jn

OTBEeT:

B3. Haitnute cyMMy reoMETPHYECKO# MPOrpeccuu
272935,

OTBeT:

B4. B 6eckoHeYHOM reoMETPUYECKOI ITPOrpecCHH 3HaMEHa -
TeJb paBeH %, a ee cymMmma paBHa 72. Haiinure nepBbiit wWieH

MpOrpeccu.
OTBET:

C1. Haitmure npenen nocjieaoBaTeIbHOCTH

x, = \In? +9n —\n* —n.

OTBeET:

C2. B reoMeTpH4€ECKO# TPOrPECCHH CyMMa IIEPBOTO U TPETh-
ero wieHos paBHa 90, a cyMMa BTOPOTO W 4ETBEPTOrO WICHOB
pasHa —30. Haiinure cyMMy reOMETPHYECKOH MPOTPECCHH.

OTrBeT:
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Tecr 21. Npeanen pyHKUMUMA.
Onpepenenne nponasoaHOMK
Bapumant 1
B1. Haiinure npenen pyskumuu
2x? =% ~1
x>-2x +3x—4
OrBeT:

B2. Haiinure npenen GpyHkumu
2~ x—1
1 x2 +3x -4
OrBeT:

B3. Haiinure npupamenue GpyHKuMM y =x* + X [pH Nepexozie
OT TOYKM X, = | K Touke x, = 1,2.

OTBeT:

B4. K rpaduky pynkunn f(x) B Touke A(3; 7) nposeneHa
KacaTejibHas, ypaBHEHHE KOTOpPO#t y = —2x + 13. Haiinure
npou3BonHyio f7(3).

OTBeT;

C1. ina dynxumn f(x) = 2x* - 3 HalIHTe 3HaYEHHUE MPO-
X

HM3BOIHOH f(1).

OTBerT:

C2. Tlon xakuM OCTpPHIM yrioM (B rpagycax) napabona
y = 3x? + \3x nepecexaer och abeimice?
OTBerT:




TecT 21. Npepen pyHkuMM.
OnpepnenenMe Npou3BoOAHON

BapuanTt 2
B1. Haitngure npenen GyHKUMH
. 3 +2x-1
2 x? +4x+3
OTBeT:

B2. Haiinute npenen GyHKLIMH
. 3xP+2x-1
-1 x2 +4x+3°
OTBeT:

B3. Haiture npupauerye GbyHKIMH y =" + 2X TIPH IIEPEXONIE
OT TOYKH X, = | K Touke x; = 1,1.

OTBeET:

B4. K rpaduxy dbyukuum f(x) B Touke A(2; 3) mpoBencHa
KacaTeJibHas, ypaBHeHHe KoTopoil y = —4x + 11. Haiiaure
npousBogHyio f'(2). :

OTBeT:

C1. [ins dynxumu f(x) = 3x” + = HAlIUTe 3HAYEHHE MPO-
x

ussonHO#H f(1).

OTBeT:

C2. MNMox Xak¥M TyNHIM YoM (B rpamycax) mapabona
y = 5x* — /3x nepecekaer ocb abermcc?

OTBeT:
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Tecrt 22. BuiuncnexHue nponssoaHbIX
BapuanT 1

B1. Haiinute 3HaueHue npou3BonHON byHKUMM

y=7x+ 4x* - 5cosmx + 8
B TOYKE X = .

OTBeT:

B2. BuiuuciuTe 3HaYeHHE TIPOU3BOIHON (DYHKLIMK

_(x=1)
#= xt+1
B TOYKE X5 =~1.

OTBerT:

B3. Ilox xakum yriom (B rpaaycax) rpaduk byHKuMHM

1 .
y= gsm 3x mpoxonut 4epe3 Hayaso KoopauHar?

OTBeT:

3
B4. Pemnre ypasHenue f(x) = g'(x), ecnu f (%)= .‘%. +5

ug(x)=x’—x+1.

OTrseT;

C1. Haiizute nipousBonHyio dyskimm y =sin® (2x — 7) B Touke
x“ = 3.

OTBerT:

C2. B kaKuX TOUKaX X Hallo POBECTH KACATE/IHBIE K rpaduky
byuxumn f(x) = 2x° + 3x Tak, YTO6HI 3TH KacaTe/bHLE GLUIM
napajuie/IbHbL IpAMOi y = 12x — 5?

OTBeT:




TecT 22. Boiuncnenme Nnponu3soaHbIX
Bapuanr 2

B1. Haiinute 3HayeHHe npon3BoaHoM GyHKINH

=5 -2 +3cosmx +2
B TOYKE X, = |:

OTBeT:

B2. BeyMciuTe 3HaY€HHE NPOM3BONHON DYHKIMH

(x-1)

x*+1

B TOYKeE Xy =—1.

OTBeT:

B3. IToa xakum yriom (B rpagycax) rpaduk GYyHKUHH

3 .
= —2—sm 2Xx NPOXOIMT Yepe3 Hayaao KoopauHaT?

OTBeT:

3
B4. Pemure ypasHenue f'(x) = g’(x), ecu f(x) = x? -

ng(x)=3"-9x+7.
OTBeT:

C1. Haitmute npon3somuyio dbyHKImM y =sin’ (4x + 5) B Touke
x,=-1.
OTrBeT:

C2. B kakux ToUKaX x HajI0 POBECTH KACATE/ILHEIE K TpaduKy
bysxumK f(x) = 2% + 3x% TaK, 9T06kI 3TH KacaTeIbHbIE GHUTH
TapajuleIbHbI NPAMO y = 36x + 77

OTBeT:
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TecTt 23. YpaBHeHue KacaTefnbHOW
K rpadpmnky pyHKUMM
BapmanTt 1

B1. INpu kakoM 3Ha4YeHUH @ apabona y = 4x* — 12x + a xaca-
ercs ocH abeuucce?

OTBeT:

B2. K napa6ose y = x* B Touke A(2; 4) npoBe/ieHa Kacarelb-
Hast. YKaXuTe OpAMHATY TOYKHM NEPeceyeHMs ITOH KacaTellb-
HO#M C OCBIO OpIMHAT.

OTBET:

B3. KacatenpHas K rpaduky GyHKUIAK
f) =3+ 182 +37x+25

obpa3yeT ¢ MOJOXHUTEIbHBIM HalpPaBJIeHHEM OCH abecuucce
yron 45°. Haiaure cyMMy KOOPAWHAT TOUKH KaCaHHU.

OTBeT:

B4. K rpaduky GyHKUMH ¥ = —%xl B TOYKaX A[—l; =~ %)

H B(l; - %) npoBe/ieHbl KacaTeabHble. Hainure yron (B rpa-

Aycax) MeXIy 9THMH KacaTeJIbHbIMH.

OTBeT:

C1. K napa6ose y = 4x* — X B TOYKaXx ee epeceyeHus C OChI0
abcimce poBeaeHsl KacaTenpHble. Haiiaute yron (B rpany-
cax) MeXIy 3THMH KacaTeJTbHBIMH.

OTBET:

C2. K rpaduxy dyskumu y = x* — 4x u3 Touku A(3; -19)
HPOBCJ.ICHH KacaTeJIbHBIC. HanHIlIHTe ypaBHeHHﬂ 3THX Ka-
CATE/IbHBIX.

OTBeT:
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TecT 23. YpaBHeHue KacaTenbHOM
K rpadpmky QyHKUNM
BapuanTt 2

B1. Ipu xakom 3HaueHun a mapabona y = 9x> + 12x + a kaca-
ercd ocH abeiucc?

OTBeT:

B2. K mapa6ouie y =—x* B Touke A4(3; —9) npoBeeHa KacaTeb-
Had. YKaXuTe OpAWHATY TOYKH MepecedeH s ITOi KacaTellb-
HOMH C OCBIO OpIHHAT.

OTBeT:

B3. KacarenbHast K rpaduKy QyHKIHH

[ =-2-122-23x—8
06pasyeT ¢ MOMIOXUTENbHBIM HalpaBJIeHUeM ocH abciuce
yron 45°. HalimuTe cyMMy KOODAMHAT TOYKHM KACAHHS.

OTseT:

B4. K rpaduky dyHkuuu y = %xz B TOYKax A(-—I; %J H

B(l; %) NpoBeeHsI KacarenbHele. Haiimure yron (B rpanycax)

MEXIY 3THMU KacaTeIbHLIMU.
OTBeT:

C1. K napa6one y = —x* + J3x B Toukax ee nepece4yeHus

€ ochblo abcuMce NpoBefieHB KacaTenbHeie, Hailgure yron
(B rparycax) Mexmy STHMH KacaTelbHBIMH.

OTBeT:

C2. K rpaduky dynkuunm y = x* + 6x u3 Touku A(-2; —17)
TIPOBE/ICHB! KacaTenbHbie. HamummTe ypaBHeHUs 3THX Ka-
CaTe/IbHBIX.

OTBeT:

59



TecTt 24. NpumeneHue NPoOU3BOAHOW
ons uccnenosaHus GyHKUMA
Ha MOHOTOHHOCTb U 3KCTPeMyMbl

Bapwanr 1

B1. Haitnute [UIHHY TPOMEXYTKa yoniBaHHA QyHKIHH f(X),
NpOM3BOIHAsA KOTOPOH H300paxeHa Ha PUCYHKE.

4 fx)

i\ .

SEENDZORRE

B2. Onpenennte TOYKY MAKCHMyMa QYHKLMH
y=(x—-4)>x-1).

OTBeT:

OTBET:

B3. Haitaure pasHOCTb MEXI1Y MAKCUMATbHBIM H MUHHMAJIb-

HbIM 3HAYEHHUAMH QYHKLUHH Y = —5—.
x +1
OTrBeT:

B4. Ipx KaKoM NOJOXHTEIbHOM 3HaYEHHH g YPaBHEHHE
x* — 6% + a = 0 UMeET POBHO J1Ba KOPHs?

OTBeT:

C1. Haiinure TOUKM IKCTpeMyMa QyHKIIMM
2
x
=——-12,
& x> +5x -6

OTBET:

C2. HaiinuTe IPOMEXYTKY BO3pacTaHUs QYHKLHH
y = 2sin5x - 2/3cos5x + 5.
OTBeT:
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TecTt 24. NpumeHeHne NPOU3BOAHON
ANA uccnenoBaHna QyHKUMA
Ha MOHOTOHHOCTb U 3KCTPEeMYyMbi

Bapuanr 2

B1. Haiinure 1MHY MpoMeXyTKa BO3pacTaHUsA QYHKLHH
J(x), npou3sBonHas KoTopoii H306paxeHa Ha PUCYHKE.

fx)

B2. Onpenenute TO4KY MUHMMYMa (GYHKLIMH
y=@-77(1-x).

OTBeT:

OTBeT:

B3. Haitnure pa3sHOCTh MeXIy MAKCMMATbHBIM H MHHUMAJlb-
Tx

2

HBIM 3HaYEHUSIMH QYHKUHH y = — T
x° +

OTBeT:

B4. TIpu xakoM OTpHIIaTeIbHOM 3HAYEHWH @ YPaBHEHHE
x* = 3x% — a = 0 MeeT pOBHO ABa KOPHSA?

OTBeT:

C1. Hajiinure Touku 3KkcTpeMyMa DYHKIMH.
__Ixr
x?+2x-3
OTtseT:

C2. Haiizure npoMexXyTKH yOBIBaHHA DYHKUMH

y= 4Sin§— 4\/§cos§ +3.

OTBeT:
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TecT 25. NpumeHeHue NPoOU3IBOAHOK
OIA HaXoXAeHua HanbonbLmnx
N HAMMEHBLUMUX 3HAYeHUA Benu4nH

Bapuanrt 1

B1. Haiinure HanGobinee 3HaYeHUe QYHKUMHA y = -i-x3 =t

Ha otpe3ke [-1; 3].

OTrBerT:

6x
B2. Haiinute HauMeHbllee 3Ha4yeHUe QyHKIIUN y = pe
x“+

Ha oTpe3ke [-2; 3].
OTBeT:

B3. Haiinure pasHOCTh MeXIY HauOONBILIUM H HAUMEHBIIIUM

2 4 1
3HAYeHHAMH QYHKIIMHM ¥ = — — — + 7 Ha oTpe3ke | —; 9 |.
X \/x 4

OTtBeT:

B4. U3BecTHO, 4TO @ + 2b = 12. HaitnuTe Hauboblllee 3HaYe-
HHE NPOM3BEAEHUS YUCEA a U b.

OTBeT:

C1. Haitnute HauMeHblIee W HaubosblIee 3HaYeHUA PyHK-
K y = J—4x -3 —3J4x + 5.

OTBeT:

C2. Touxu B u C nexar Ha ocu abcumce, BC = 6. Ha rpaduke
byuxunK y =x* + 32x + 49 HaitUTe TAKYIO TOYKY A, C KOTOPOH
TpeyroibHUK ABC nMeeT HAMMEHBLIYIO IUIOIaNb. HYemy paBHa
3Ta IIomans?

OTBET
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TecTt 25. NpumeHeHne NPoON3IBOAHON
ANA HaXoXAaeHus HanbonbLmux
M HAUMEHbLIMX 3HAYEHUA BENNYMH

Bapuant 2

B1. Haiimvre HauMeHblliee 3HaYeHUE DYHKIIMHM Y = %x3 - 2x*
Ha oTpeske [-3; 2].

OTBeT:

—8x
B2. Haiingure HauGonbiiee 3HaYeHHE QYHKIMM y = —2——1-
X+

Ha oTpeske [-2; 2].

OTBeT:

B3. Haiimyre pa3HocTh MEXIY HAHGOMBITHM H HAMMEHBIITHM
3 6 1
3HaYeHUSAMHU QYHKIHH y = — — —= — SHa oTpe3ke | —; 4 |.
x x 4

OTBeT:

B4. U3BecTHo, yTO a + 3b = 18. Haiinure Haubonbiliee 3HaYe-
HHE IIPOM3BEICHUS YuCea a H b.

OTBeT:

C1. Haiigute HauMeHbllee W Haubonblee 3Ha4eHUs GyHK-
M y = 3W-x +4 —J4x - 3.

OTBeEeT:

C2. Touku B u C nexar Ha ocu abcuuce, BC=4. Ha rpaduke
dynxumn y = x* — 4x + 5 HaiiMTe TaKyIo TOUKY A, C KOTOpOH
TpeyroJbHUK ABC nMeeT HauMeHBIIYIO IUTOAank. YeMy paBHa
3Ta rowans?

OTBeT:




TecTt 26. O600611eHNe TEMBI
«Mpoussoanan»

Bapuanr 1

B1. Haitnure npegen nocneaoBaTebHOCTH
e = 3n* +5n° +n
" T edn el

OTBeT:

B2. Boiukcnute cyMMy KBapaToOB OECKOHEYHOH IreOMETpH-
YeCKOo# NMPOrpeccHu, BTOPO# WIEH KOTOpOii paBeH 3 M cymMMa
YJIeHOB KOTOpo# paBHa 12.

OTBeT:

2
; =2 —1
B3. Haiinute npenen ¢pyHkumu lim e 5 ] :
x—l x‘ =1

OTBeT:

B4. Borancaure f7(-2), ecam f(x) = (5x +8)’ - 2tg g

OTBeT:

BS5. Haiinute nniHy npoMexyTka yORIBAHUS QYHKIIUH

e =
—T—T—ISX'FZﬁ.

OTBerT:

B6. YkaxuTe TOYKY MUHMUMYMa GYHKIMH

f(x)=x-3+ 5

5 x+8

OTBerT:

B7. B xakoit Touke KacateabHas K rpaduky GyHKIIMH

9x? -1
f (x) = 5— TIEPECEKAET OCh OPAMHAT, €CJIH YITIOBOH KO-
x

apdULIMEHT 3TOM KacaTelbHO# paBeH 27 YKaxXuTe OpAHHATY
3TOH TOYKH.

OTBeT:
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B8. M3 kBaipaTHOTO JIMCTa KAPTOHA, IUTHHA CTOPOHBI KOTOPO-
ro paBHa 24 cM, BBIPE3AIOT IO YIIaM OOMHAKOBBIE KBAIPATHI,
a M3 OCTABILEHCS YaCTH JIe/Ial0T OTKPBITYIO KOpooky. Haiimure
JUTMHY CTOPOHBI BLIPE3aEMBIX KBAIPATOB (B CM), TIPH KOTOPO
BMECTUMOCTE KOPOOKH OyneT HaubOoJIbIIIe.

XCM

24 cMm

OTBeT:

C1. Ilpu kaxoM HauboJIbLIIEM 3HAYEHUHU TTApaMeTpa a QyHK-
2
st f(x) = §x3 — ax® + 7ax + 5 BO3pacTaeT Ha BCei YHCIOBO

MpsaMoii?

OTBerT:

C2. KacarenbHble K rpadukam dyHkumii f(x) = 24/5x — 11
U g(x) = 542x + 1, npoBeneHHEBIe B TOYKAX rpaMKOB C OIH-

HaKOBBIMU abcuyccaMu, napaiensHel. HamuimTe ypapHe-
HUS 3TUX KacaTeNIbHBIX.

OTBeT:

C3. Pemmre ypaBHenue x° — 3x2 +9x —2 = /27 - 2x.

OTBeT:
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TecT 26. O600LIeHMeE TEMDBI
«MpoussogHan»
Bapuant 2
B1. Hajinute npenen nocaeaoBaTeIbHOCTH
_2n*+50° +n
b sl 45

OTBeT:

B2. BRUKWCIHTE CyMMY KBaapaToB BeCKOHEYHOM reoMeTpr-
4ecKo# NMpOrpeccHi, BTOPOM WIEH KOTOPOii paBeH 6 U cymma
4YJIeHOB KOTOPOi paBHa 24.

OTBeT:

- QR .
B3. Haiinure npenes ¢pyHkimy lim 1%1-.
X X -

OTBeT:

B4. Beraucnure f'(-2), ecnu f (JC) = (4x + 6)3 —Tetg® 1—;-

OTBeT:

BS5. Haitaure JMHY IPOMEXYTKA BO3pacTaHUsA QYHKUUK
p o —-2;—+3i—+20x 3\2.

OTBeT:

B6. Ykaxure TOYKY MAKCHMYMa QYHKLIMHI
7 (x) _Xx+ 4 5

5 x=3
OTBET:

B7. B kakoii TouKe KacaTeJbHasi K TpaduKy DYHKLUUH

Ix* -4
f(x) = —=—— mepecexaeT ocb OPIMHAT, €CIIH YIJIOBOH KO-
X

a¢dduLHeHT 3TOM KacaTeJIbHOM paBeH 87 YkaxuTe opauHaTy
3TOM TOYKM.

OTBeT:
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B8. W3 kBanpaTHOrO IMCTA KAPTOHA, IUTMHA CTOPOHEI KOTOPO-
TO paBHa 42 cM, BHIPE3AJ0T 110 YI/IaM OMHAKOBbIE KBAIPATHI,
a U3 OCTaBLUEHCA YAaCTH IeNIal0T OTKPHITYIO KOopoOKy. Halinure
JUTHHY CTOPOHBI BEIpE3aeMBIX KBAAPaToB (B CM), ITIPH KOTOPOH
BMECTHMOCTb KOpOOKM OyneT Hanbonbiiei.

XCM

42 cMm

OTBET:

C1. Ipu kakoM HauboNbIlIeM 3HAYEHUH MTapaMeTpa g QyHK-
s f (x) = -%x?‘ + ax? - 3ax — 11 yGriBaeT Ha BCe YMCIOBOM
npsamoii?
OTBeT:
C2. KacarenbHuie K rpadukam dyHkumii f(x) = 23x +16

1 g(x) = 3v/2x + 19, npoBeeHHbIe B TOYKaX rPadMKOB C OITH-

HakoBbIMM abciMccaMu, napaulenbHbl. Hanuimre ypasHe-
HHSA 3THX KacaTeIbHBIX.

OTBET:

C3. Pemmte ypaBHeHue x° — 4x? +6x +1 = /29 - 2x.
OTBeT:
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TecT 27. Utoroebiii
no nporpamme 10 xnacca

Bapuanr 1

B1. Haitnure Haubosbinee Lieoe 3HaYeHHUe X, BXoJsuiee B 00-

JIACTH OIIpeac/ICHHUA (bYHKllHH
Flefease ~e? —11 =222

x=5"

OTBeT:

10 sin 155°sin 245°
cos 40° ’

B2. BeluuciuTe 3HaYEHUE BRIPAXKEHUS

OTBET:

B3. Ynpocrure BEIpakeHue
sin (o + 3p) + sin (o — 3p)
sin (o + 3B) —sin (o — 3B)

-ctga

" T T
M HaWIMTe ero 3HaYyeHue NpH oL = 0 up = T

OrBerT:

B4. Hajinute cyMMy KOpHE#H ypaBHEHHS cos2(n:x - %) = %

Ha OTpe3Ke [—lé]
Tpe 22

OTBeT:

B5. Ha pucyHke npuseneH rpad@uk npou3BogHoH QyHKIIMH
f'(x). Ilpu xaKoM 3HaYEHHH apryMeHTa (yHK1Ms f{x) AoCTH-

raeT MHHHMyMa?
fxt

N

2\ 13 4 x
|
|
_3-———— |

OTBeT:
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B6. Iyctsb x, ¥ X, — iBa PasMYHbIX PEIICHNS YPaBHEHUs
sin’x + sinx cosx — 2cos’x = 0, IpMHAIEXATIHE HHTEPBATY
(0; v). Haiimure 121g(x, +Xx;,).

OTBET:

B7. Haiimure cymMmMy HanGOJIBIIET0 M HAWMEHBLIETO 3HAYEHUI
dbyukumu f(x) = 2x° + 3x’ — 12x + 5 Ha otpeske [-1; 2].

OTBeT:

C1. Pemure ypaBHeHMe tg 3x + tg6x — tg9x =0.

OTBeT:

C2. Haiinute HauMeHbliiee 3HaYeHUE BHIPaXKEHHS
4sin’x + 12sinx + tg’y — 6tgy.

OTBeT:

C3. Onpenenure, NpH KaKUX 3HAYSHUAX g psMast y = x + |
SIBJISIETCS KacaTelIbHOl K rpadyKy byHKIMM y =X — ax + 2.

OTBeT:
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Tect 27. UToroeniit
no nporpamme 10 xnacca

Bapuanr 2

B1. Haiinute HauMeHblIee 1IeJI0e 3HAYEHHUE X, BXOASALIEE
B 061acTh onpeaeneHUA QyHKIMH

5x —14
= 24x — 4x% - 27 :
f(x) x —4x i

OTBerT:

12sin 145°sin 235°
cos 20° '

B2. BeiuncauTe 3HaYEHUE BBIPAKCHHUS

OtBerT:

sin(o + 4) + sin(o. - 48)
sin(o + 4B) — sin(a - 4)

B3. ¥npocTtute BeipaXeHHE ctgol

M HalUTE €ro 3HAUYEHUE IIPU o = 1,;- up = %

OTBeT:

B4. Haitnute cyMMy KOpHeil ypaBHeHH s sin’ (mc - %) = %

Ha 3KE Y
oTpe 23l

OTBeT:

BS. Ha pucynke npuseneH rpadmk npou3BoaHoi pyHKUMH
JS'(x). Tpu KakoM 3HaYeHuM aprymeHTa pyHKimMs f{x) 10CTH-
raet Makcumyma?

=, I

OTBeT:
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B6. IlycTtb x| ¥ X, — JIBa PasAMIHBIX PEIICHUS YPABHEHHs
2sin’x +sinx cosx — 3cos’x = 0, MPHHALIEXAIIME HHTEPBATY
(0; 7). Haimuare Stg(x, +x,).

OTBerT:

B7. Haiimurte cymMmmy HauGobllero 4 HAMMEHbIIETO 3HaYeHUIA
byaxumun f(x) =2 — 3x* — 12x + 10 Ha oTpeske [-2; 1].

OTBerT:

C1. Pemure ypaBHeHuMe tgx + tg2x — tg3x=0.

OTBET:

C2. Haiigute HaMMeHBIlIee 3HAYEHHE BHIPAXEHHS
ctg’x + 4ctgx + cos’y — 6.cosy.

OTBeT:

C3. Onpenenure, Npu KakMx 3HAYCHHUSX g IpAMas y = 3x — 2
ABNAETCS KACATeNBHOM K rpaduKy GyHKIMH y = X* + ax + 2.

OTBET:
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NMPUNOXEHUA

CamocTosTenbHbie paboTsbl

CamocrosTenbHas pabota N2 1.
®yHkuua. O6nacTs onpeaeneHus
1 oBnacTb 3HaYeHUt GyHKUUK

Bapmnanr 1

1. Haiiaure o6nacts onpenenenus dbyHKuum
o= DD s
V5 +4x-x’
2. Haiimure 06nacTe 3HaYeHUH PyHKLIMK
2x2 +9

X)=———.

f( ) x? #1
3. Mi3BecTHO, uTO f(x + 2) = x> — 7x. Haitnute dyukumio

f(x).

Bapnanr 2
1. Haitnute o6nacTh onpeneneHUs GyHKLIMH
Fx)=xBmx - %23

V7x =10 =x2 ‘
2. HaiinuTe obnacTh 3HaYeHUH QYHKITUN
3x2 +5
X)) = ¥
f( ) x* 43
3. Mi3BecTHO, uTo f(x — 3) = X* + 5x. Haitaute dyHKImMIO
fx).

72




CamocTosTensHas pabora N2 2.
OcHoBHbie CBOINCTBA PYHKUUN

Bapuanr 1
1. Haiinure npoMeXyTKy BO3pacTaHUs M YObIBaHMS (DyHK-
umn f(x) =3x" —4x - 5.
2. YCTaHOBHTE YETHOCTh HJIH HEYETHOCTh DYHKLHHU
f(x)=2xv5 - x* = 3x|x| u HaitmnTe f(-1).
3. M3BecTHO, uTO (yHKuHA f(x) yeTHad u f(-3) = 2.
2£(3)-3£(-3)+5/(3)f(-3)
7f(3)-4/(-3)
Bapuanr 2
1. HaiimuTe npoMeXyTKH BO3pacTaHHs U yOrBaHUA PyHK-
uma f(x) =-5x* —4x+3.
2. YCTaHOBUTE YETHOCTh MM HEYETHOCTb (PYHKLHH
F(x)==3x/5 - x* + 2x|x| u HaimuTe f(-2).
3. U3BecTHO, uto dyHKiMs f(x) HeyeTHas U f(-2) = 3.
4f(2)+ 57(-2)- 3f(2)f(-2).
5/(-2)-7(2)

CamocToaTensHas pa6ora N2 3. lpadpukn pyHKuMA

Haiinure 3HaYeHKHE

Haitnure 3HaueHue

Bapuanr 1
IMoctpoiite rpaduk GyHKIMH:
2
].)f(X) — ——x + 2_x]—3,
x?—4x 46, ectu x =1,
2) flx)=
3x, ecnmu x <1

3) f(x) = V6x — x2.

Bapuant 2

IocTtpoiite {pacbm( (YyHKLMH:

x“-3x-4
) flx)=——;
) f( ) x+1
2)f( ) 2x, ecnu x 21,

x) =
x2—2x+3, ecnu x <1;

3) f(x) = —Vax —x*.
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CamocrosTenbHan paGora N2 4.
3Ha4YeHUs TPUrOHOMETPUYECKUX BbIPaXKEeHUH

Bapmanr 1
314n . 385m  182xm
sin tg .
5 8 9

1. OmnpenenuTe 3HaK YHCNA COS
2. YrpocTHTe BBIpaXeHHe

. 2[R 2(
sim"| -—+a|—-cos’| ——a
(2 ) [2 ] (E )
— COs 5"“0’. .

sino + cosa

3. U3BecTHO, 4TO sinccoso = -i- U o € (0; ). Haiimure

sina + cosa.

Bapmant 2
246n - 405t 46m

g %79

1. Onpenenute 3HAK YKCNIA COS
2. ¥ipocTuTe BhIpaXeHHe

cos’ (E + a) — sin? (E = u)
2 2 . (n ]
+sin| 2+ )

sina + cosa

3. U3BectHO, 4TO sinoLcosal = % U o € (m; 2n). Hailinure

sina + cosa.

CamocrostensHas pabora N2 5.
OcHoBHOE TPUIrOHOMETPHUYECKOe TOXAECTBO.
®dopmynbi npuseaeHns
Bapuanr 1

2

co
1. ¥npocruTe BEIpaxeHue 1

2. Pemmre ypaBHeHUe
SSin[; + x]— sin[%‘ + x]— 8cos(2n—x) =1.

3. U3BecTHO, yTO Ctg Ol = —2—114{1 € (—125, n]. Haiinure 3Ha-

YEHHA OCTAJIbHBIX TPUTOHOMETPUYIECKMX DYHKIMIH.
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Bapmant 2
|
in

1. ¥rpocTuTe BBIpaXEHHE

+ COSOL.
oS0

2. Pelivre ypaBHeHHE
T In :
Gcos(-i -x] - cos[—2— - x) +5sin(2r-x) = 1.

15 2
3HAYEHHS OCTAIBHBIX TPDHTOHOMETPUYECKHX (DYHKLIMH.

3. U3BecTHO, YTO Cctgo = —E HOE (3_11:’ 21:). Haiigure

CamocrosTensHas pabora N2 6.
DYHKUMKM y = SINX Uy = COSX
Bapuanr 1
1. OnpeaenuTe YETHOCTD WK HEYETHOCTh PYHKIMH

f(x)=3sinxcosx + ;;21"3 - 7x*|x|.

2. Haitnure obnacte 3HaYeHHH QYHKIUU
f(x) =4sin’*x — 3sinx + 2cos’x.
3. TMocTpoiire rpaduk pysxumuu y = 3sin (|x| +x).

Bapuant 2
1. OnpeeIuTe YETHOCTh HIIH HEYETHOCTh (DYHKLIMK
. COS3x 6
f(x) = 3Jsinx|cosx — e 4x°.

2. Haiinure obnacThb 3HaYeHUH bYHKLMH
f(x) = 5cos’x — 4cosx + 2sin’x.
3. Mocrpoitre rpaduk dyHkuuu y = 3cos(|x| —x).

CamocTrosiTenbHas pabora N2 7.
Oynxkumn y =tgxuy = ctgx

Bapmanr 1

1. PemuTe ypaBHeHuUe NE) tg[% - x) = 1.

2. Haiinute HAaMMEHBIIHH MOMOXMUTENbHBIH MEPUOL

yrxumm f(x) = 3sindx + SCOS% - 41gx.
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3. IMocrpoiite rpaduk dyHKIME y = 2tgxctgx + Jx.
BapuanT 2

1. Pemure ypaBHeHue ctg(Z—; + x) =3

2. Haiinure HaMMeHBLIUI MOJOXUTEABHBIN TEPUHOL
dbyHkunu f(x) = 5cosdx - 3sin§ + 2ctgx.
3. Iloctpoiite rpaduk byHKIMH y = tgxctgx — Jx.

CamocTonTensHas paGora N2 8.
OGpatHbie TpUroHomeTpuyeckue GyHKUMK
Bapmanr 1
1. Hatinure obsacThb onpeneneHust GyHKIMH
S(x) =aresin (2 - |x]).
2. Haiinure o6nacTs 3HayeHuit hyHKIMH
Jf(x) = arctg (cosx).
3. BLIYMCINTE 3HAYEeHHE BHIPAXKEHUS
2 arccos(—1) +arcsin 1 - 5arcctg V3.

Bapuanr 2

1. Haiinure obnacts onpenenenus byHKIMU
f(x) =arccos (|x| - 3).
2. Haiimure o6nacts 3HauyeHUi yHKUMM
S(x) = arcctg (sinx).

3. BeraMcMTe 3HaYEeHHE BHIPAKEHUS

2 arcsin(-1) + arccos% +4arctgy/3.

CamocrosTenbHas pabora N2 9.
OGpartHsie TpUroHomMeTpUYecKkre PyHKLMM
(oxoH4anme)

Bapuanr 1

1. BeluMciuTe 3HaYeHHE tg(amsin 3;’-)

2. Pemiure ypaBHeHMe arcsin x + 3arccosx = gn.
3. INoctpoiite rpadux HyHKLMK y = —sin (arccosx).
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1

2
3

BapuanT 2

4
BrluucnuTe 3HaYeHHE ctg(arccos— :

. 5n
Pewyre ypaBHeHHe 3arcsin x — arccosx = &

IMocrpoiite rpaduk GyHKLUHU y = cos (arcsinx).

CamocrosTtensHan paborta N2 10.

MpocTeiilme TpUroHoMEeTPUYECKHe ypaBHeHNUA

W N =

[

.Haﬂnmesin(%n+a],ecnnsina = % HO € [E;n].

. Haiinure cos(l?’?u - a),ecnu coso = —% O E [E; n].

Bapmanr 1

. Pemure ypaBHEeHHe \3sinx —cosx = 0.
. Haitmure xopHu ypaBHeHus 2 cosx — 3sinx cosx=0.
. Peumnre ypaBHeHue 8sin’x + sinx + 2cos’x = 3.

BapuanT 2

. Pemmure ypaBHeHue sin x + J3cosx = 0.
. Haitmure xopHu ypasHeHus 3sinx — 4sinx cosx=0.
. Pemre ypaBHeHue sin’x — cosx + 7cos’x = 2.

CamocrosTenbHan pabora N2 11.
DYHKUUU CYMMbI U PA3HOCTH aprYMEHTOB

Bapuant 1

. BoluuciuTe 3HaYeHUe BHIPAXKEHUSA

cos 83°cos 37° —sin 83°sin 37°
sin 25° cos 35° + cos 25°sin 35°

2
tg2x + tg3x

. Pemunte ypaBHEHUE ——————— =

1-tg2xtg3x
Bapuanr 2

. Beryuciaure 3Ha4YeHUE BHIpAXKEHHSA

sin 87° cos 63° + cos 87°sin 63°
c0s 24° cos 21° — sin 24°sin 21°°

2
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tg5x - tg2x 1
3.P —_— = =
elINTE YPABHEHHE Tetesieon B

CamocroaTensHan pabora N2 12.
®opmynbl ABOWHOIrO aprymeHTa

Bapmanr 1
. 3n
1. BeryucanTe 3HaYeHHE sm-s—.

2. Pewunte ypaBHeHHMe sin2x = cos(% - x).

3. INocrpoiite rpadpmk dbyHKuHH y = 2|sinx| cosx.
Bapuanr 2

In
1. BeruucinTe 3HaUYeHHE cos?.
2. Peumre ypaBHeHHe sin 2x = sm(% + x].
3. Iocrpoiite rpadpmk pyHKUHH y = 2sinx |cosx|.

CamocronrensHan pa6ora N2 13. NpeoGpa3aosanue
CYMM TPHUroHOMeTpuYyeckux GyHKLUWIA B npou3seaeHus
Bapmuant 1

1. BuuucnuTe 3HaYeHHE BhIpaXeHUs
sin 35° +sin 25°
cos 50° + cos 40°°

in 4o — sin 100
2. YiipocTHTE BHIpaXXEHHE aet :
cos 40, — cos 100

3. Pemmte ypaBHeHHue sin 5x = cosx.

Bapnant 2
1. BelurciuTe 3HaY€HHE BRIPAXEHUA
sin 38° +sin 22°
cos 53° + cos 37°
cos 2a — cos 8o
sin 2¢t — sin 8o
3. Pemnre ypaBHeHHe Sinx = cos 7x.

2. YnpocTuTe BEIpaXXeHHE
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CamocrtostensHas pabora N2 14, NpeobGpasosanue
npou3eefeHuii TPUTOHOMETPUYECKUX QYHKLMIA B CYMMbI
Bapnanr 1

1. ¥npoctuTe BRIpaXeHHE
2sin(a+ B) sin(a - B) +cos2a.
2. Pemnre ypaBHeHuMe cos 3x cos 7x = COSX cOs 9x.
3. HaiinuTe HauMeHblliee ¥ HAHOOIbIIEE 3HAYEHUA DYHK- -

umn f(x) = 4sin(x + -;E)cos[x - % .

Bapuant 2

1. YnpocTute BhIpaXeHUE
2cos(a + B) cos(a— B) — cos2p.
2. Pemure ypaBHeH#e sin 2x sin 6x = cosx cos 3x.
3. HatiguTe HauMeHblIee U Haubonbilee 3HaYeHUsT QYHK-
. n T
wmn f(x) = 6sm(x - E)COS(E -x|

CamocrosTensHas pabora N2 15.
MpeoGpasosaHue TPUroHOMETPUHECKMX BbiPaXKEHMUA

Bapuant 1

! ST |

1. ¥ripocTuTe BepaxeHne —— — g0l — sin” o
cos” o

2. Haiinure o6nacTs 3Ha4eHUH QYHKIMH
f(x)=5sinx+ 12cosx—17.
3. BouncnuTe 3HaY€HUE BHIPAKEHHUA
sin?11° +sin?79°
cos’53° + cos?37°

Bapnanr 2
1. YIipocTHTe BHIpAXEHHE — 12 —cos’ o — ctg’o.
sin’ o

2. Haiinure obnactk 3Ha4eHUH QYHKIIMH
f(x)=12sinx— Scosx + 8.
3. BeryucauTe 3HaYeHWE BRIPAXEHUA

sin’8° +sin’ 82°
cos?51° + cos?39°




CamocTtosTensHan pabora Ne 16.
TpuroHomeTpuyeckue ypasHeHus
Bapuanr 1

1. Pemiure ypaBHeHHne
3sinx - cosx = 1.
2. Hailinute KOpHM ypaBHEHHS
12sin 2x + sinx + cosx + 6 = (.
3. Pemure ypaBHeHHMe sin’ x + cos® x = 1.

Bapuanr 2

1. Pewiure ypaBHeHune
sinx ++v3cosx =1.
2. Haiinyte KOPHH YpaBHEHUS
4sin2x + 7(sinx — cosx) — 2=0.
3. Pemure ypaBHenue sin’ x + cos’ x = 1.

CamoctontenbHan paGota N2 17.
PelweHue TpMroHoMeTpUYeCKux ypasHeHuit

Bapuanr 1
1. HaiiguTe KOpHH ypaBHEHHs
(2cosx —1)3V2 +x - x* = 0.
2. PeuuTe ypaBHeHue :
tg(arcsinx) = &
3. Haitnure tg 24x, ecrmi gmcia cos 2x, cos 8x, cos 14x B yka-

3aHHOM TOPAIKE SABIAIOTCS TPEMS I10C/Ie10BaTENBHBIMHU Yie-
HaMH reOMETPHYECKOM ITPOTPECCHU.

Bapuanr 2
1. HalimiTe KOpHU ypaBHEHHS
(ZSinx—\/f) 2 —x—x? =0,
2. Pemure ypaBHEHHE i
cos(arcctgx) = —
3. Haiinure tg 8x, ecmu umcna cos Sx, cos 7x, cos9x B yka-

3aHHOM MOPSIKe ABIAITCA TPEMA MOC/IEN0BaTE/IbHBIMU Wie-
HaMH reOMeTPUYECKON POTPECCHUM.
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CamocTtonrtenbHasn pabora N2 18.
Yucnoeas nocnenosarenbHOCTb

Bapnanr 1
1. HanuuuTe yeTsipe nepsBbix WieHa MOCIeN0BATEIbHO-

CTH, ECITH:
a)a,=3n" <2
6)a,.;=2a,,,+a,a,=2,a,=1.
2. Ucenenyiite Ha MOHOTOHHOCTD M OTPAHMYEHHOCTB T10-

2n+3
CJIeI0BATEIBHOCTD @, = g

n+1

3. HajlinuTe npenen nocien0BaTeTbHOCTH:

3 —n+1
a)a, = —————;
n°+2n
6)a, = V4n* + n - 2n.

Bapuanr 2

1. Hanuumre yeThipe nepBEIX YWieHa NOCAeI0BaTeIbHO-
CTH, ECJTH:

a)a, =5n"—7:

0)a,.,=a,,+2a,,a=1,a=2.

2. UccnenyiiTe Ha MOHOTOHHOCTD M OTPAHHIEHHOCTD [10-
3n+7
n+2’
3. Haiinute mpezen nocnenoBaTeIbHOCTH:

5n* +3n-2
a)a, = —5——;
n"+7n

6) a, = \9n* +2n — 3n.

CJIENOBATEIbHOCTE @, =

CamocrostensHas pa6ota N2 19. Mpeaen dyHkumm
Bapuanr 1
1. Beraucnure npenest GyHKLHM:
a) lim (l . )(_% N 4]; 6) 11'1‘113(2.1:2 -7-3/x*-3),
x—eo\ X X X

2. Berumcnure npenen GyHKUMY:
C (x+ (P +3x+2 - :
a) lim ( );6) lim sm3x+smx'
x—-1 x+1 ,_,% cos3x + cosx
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3. IMocTpoiiTe 3cKU3 rpaduka xaxoﬁ_—nnﬁ b PYHKLIHA
(), mna xotopoit £(1) =0, £(2) =3, im f(x)=5u f(x)
BO3pPAacTaerT.

Bapuant 2
1. Berasciure npenen QyHKIH#:
a) lim [_3 3 4](2 + %), 6) lim(3x2 —5-2Vx? + 3).
X—3e X x x—l
2. Beraucnure npeaent QyHKIHH:

2
a)ljm(x_3)(x —7x+10)_ . sin7x +sinx

x=2 x=2 ,chos7x+cosx‘

3. TlocTpoiiTe 3cKku3 rpaduKa Kakon-HUOYIb hyHKIHH
), a5 kotopoii f(-1)=2, f(2)=-1, lim f(x)==3u /&)
yOBIBaeT.

CamocTosTensHas pabora N2 20.
BoiuncneHue npon3BoAHbIX
Bapuanr 1
1. Haitnure npoM3BOAHYIO QYHKIIMH
fx)=0x+2)’ x- D%

2. Berumucnure npoussoiHbie byHkumHa f(x) = X-x-6
B TOYKaX TepeceyeHns rpaduka 31oi GYHKUHH C OCSIMH KO-
OpIMHAT.

3. Peurnte HepaBEHCTBO

’

(cos2x +3tg%] 2 2sinx.

BapuanTt 2
1. Haitaure NpoOM3BOAHYIO QYHKLMH
) =(2x-3) 3x+N)*
7. BLIMMC/IATE IPOM3BOIHbIe GyHKImu f(x) =X —4x +3
B TOYKaX nepecedeHus rpaduxa 3ToH GyHKIMU C OCSIMHU KO-
OpIMHAT.
3. Peurute HEpaBEHCTBO

r

(coszx - 2ctg;) > 2cosx.
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CamocrosTenbHas paGora N2 21.
YpaBHeHue KacaTenbHO# K rpadpuKy QpyHKumm

Bapsanr 1

1. OnpeznenuTe yroia, KOTOPEIH COCTABJISET C OCHIO abe-
5x -6

LMcC KacatenbHas K rpaduky GyHKumu f(x) = , TIpo-

BeleHHas! B TOUKe X, = —6.
2. Hanuimure ypaBHeHHe KacaTenbHOM K rpaduKy dyHK-

4 2
v f(x) = —£8-+%+2x+23nqucmmrpa¢mcaﬁc—

LIMCCOM x; = —2.

3. Hanumure ypaBHeHMs BCex KacaTellbHbIX K IpaduKy
dbyHkuuu f(x) = 5% + 20, NPOXONALKMX Yepe3 HAYANO KOOp-
JUHAT.

Bapuant 2
1. OnpexnenuTe yro, KOTOPHI COCTaBAsET C OChI0 abc-

7x-\/§

LMce KacaTennbHas K rpaduky dyHKmu f(x) = ~Tpo-

BeIEHHas B TO4Ke x,=—1.

2. Hanumiute ypaBHeHHe KacaTeNbHOM K rpaduKy QyHK-

£ 2
x

unn f(x) = o %— - 2x + 7 B TO4Ke 3710r0 rpaduka c abe-
LIMCCOH x; = —3.

3. HanumnTe ypaBHeHUs BCEX KacaTelbHBIX K rpaduky
dyHKIMM f(x) = 2 + 32, IPOXONAIIMX YePe3 HAYAN0 KOOp-
JIWHAT.

CamocrosTensHas paGora N2 22.
MpuMeHeHne NPou3BoQHON ANS HCCNEeA0BaAHNA
GYHKLMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI.
F'padpmku pyHkuwi
Bapuanr 1

1. Haiinmure npoMeXyTKy BO3pacTaHHs U YOBIBAHMSI, IKC-
TpeMyMbl yHKIHH f(x) = (x + 5)* (x — 3)°. [TocTpoiite rpaduk
hyHKUMH.
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2. Tlpu KakoM 3Ha4eHHH MapaMerpa a QYHKLHs HMeeT
MAaKCHMYM, paBHbiii 57 JIns 3TOro 3Ha4eHMs g MoCTpoifTe rpa-
UK NaHHO# GYHKIIHMH.

y=a(x—-1)(x=3)+a’ -1

3. Haiigure o6nacTh onpeneneHus, MpoOMEXYTKH MOHO-

TOHHOCTH, TOYKM IKCTPEMyMa M 3KCTpeMyMbl QYHKINH

f(x) = (3—x)+/3+ 2x. TlocTpoiire rpapuK GyHKLHH.

BapuasT 2

1. Haiitre rIpOMEXYTKY BO3pacTaHust M yOBIBAHMS, 3KC-
TpeMyMBI yHKuH f(x) = (x — 1)*(x+ 3)°. Tloctpoiite rpadux
dyHKUIHH.

2. TIpu KakoM 3Ha4€HHHU napaMmeTpa g QYHKLMs UMeeT
MMHMMYM, paBHbIi 67 [ljisi 9TOT0 3HaUYEHHUA g MIOCTPOiiTe rpa-
(HK gaHHOMN GYHKIMH.

y=a(x—1) (x+3)+a*+1

3. Haiigure 00JacTh onpeneneHus1, MPpOMeXyTKH MOHO-
TOHHOCTH, TOYKH 3KCTPEMYMa M 3KCTPEMYMbl (DYHKIHH
f(x) = (1- 4x)1+ 8x. Moctpo¥ite rpaduK GYHKIMH.

CamocTosTensHas pabora N2 23.

MNpumeHeHue NPOU3BOAHON ANA HAXOXAEHUA
HauboNbLIMX U HAMMEHbLUMX 3HAYEHUA BeNIUYNH

Bapmant 1

1. Haitmure HanboNbIIee M HaMMeHBbIIee 3HaYeHUs! (DYHK-
x-1

un f(x) = 13 Ha oTpeske [-2; 4].

2. Haitnure Haubonbiee ¥ HAMMEHBILIEE 3HAYCHUA QYHK-
i f(x) =—x* + 3|x—1] + 2 na orpe3ke [-2; 2].

3. Ilycth @ u b — TIONOXKWUTENLHBIC YHCIA, CyMMa KOTO-
phix paBHa 14. Haligure HaMMeHbiliee 3HaYE€HHE BbIPAXKECHUSA
5,36

a b
Bapuant 2

1. Haitgure HauboBIIeE M HAMMEHBILee 3HAYeHHSA QyHK-
und f(x) = x2+ 2 Ha oTpe3ke [-6; 2].
x“+5

2. Haiimure Hauboblee ¥ HaMMeHblIlee 3HaYeHus GyHK-
wu f(x) =— +4|x+1| — 6 Ha otpeske [-2; 1].
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3. IycTh a u b — nonoXuTeNbHBIE YUCIA, CYMMAa KOTOPBIX

. 25
paBHa 6. Haitiire HauMeHsIee 3HauYeHMe BRIPAKCHUS — + 3
a

KouTponbHbie pa6oTni
KouTponsHas pabora N2 1. Yucnossie pyHkumn

Bapuanr 1
1. Haiinure obnacts onpeneneHus GyHKIMH

)

2. Onpenenute o6acTb 3HAYEHUIN QYHKIIMM

f(x)=3+V4x - x*

H IocTpoiiTe ee rpaduk.

3. Iocrpoiite rpaduk GyHKIMH y = x° — 3|x| + 2 u Haii-
JIATE TIPOMEXYTKH MOHOTOHHOCTH.

4. Halinyte MHOXeCTBO 3HAYEHHI (DYHKLIMH

y=x*-3|x| +2

Ha IIpOMeXyTKe X € [-1; 2].

5. Tloctpotite rpaduk dyHKImH y = 2x + [x - 1|.

6. Ilnsi dynxkumu f(x)=Y5x +2 naitanre o6parnyio
byHKIMIO.

BapuanT 2
1. Haiinure obnactsb onpeneneHus GyHKIHH

()= V16 — x?

= =
x“—x-6
2. Onpenenure obnacTs 3HaYeHUH DYHKIHH

f(x)=2-V6x—x*

M [I0CTPOiiTE ee rpaduk.

3. IocTpoiite rpadmk dyuxumu y = x> — 4|x| + 3 1 Haii-
IMTE MIPOMEXYTKH MOHOTOHHOCTH.

4. HaliguTe MHOXECTBO 3HAYEHMIH QYHKIIMU

y=x—4|x| +3

Ha TIpoMexyTKe x € [-2; 3].

5. Ilocrpoitte rpaduk GyHKIMH y = 2x — |x + 3.

6. Mna dynkunn f(x)= Y4x - 7 naitnure o6paTHyI0
dyHKIMIO.
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KowxrponsHan pabora N2 2.
TpuroHomeTpuyeckue GyHKUUMN
Bapuanrt 1
1. BoruMciuTe 3HaYeHUE Bupaxeﬂm

b4
4 si +3tg? + tg— + 2 cos—.
'“6 ) cg4 3

2. YripocTUTe BRIpaXEHHE
sin(x — mt)cos(x + 2w)sin (4% - x)

sin(g + x)ctg(Zu - x)ctg[%n + x)

3. Haiinure HauMeHBbIliee H HauGosbIlee 3Ha4eHUSA yHK-
K y = 2sinx — 3cos’x + 1.
4. Onpenenvre HAUMEHBIIHH MONOXUTEIBHBIA MEPHOL

dbyxumm f(x) = 5sin(3x + 7] + 2cos(2x - Z] + tg[ 5t 2)

5. Pemure ypaBHeHHE cos[Sx - g) =4

6. IMoctpoiite rpaduk pyHkimm y = 3sinx + 2|sinx| + 1.
BapuanT 2

|. Beiyucnure 3HaYEHHUE BH])a)KCHHH

P4
25n +5ctg? +t +6cos—.
Hig T 4 g4 53

2. YnpocTuTe BeIpaXXeHHe

: 3n 3n
sin(m — x)cos THxfE(x -3

cos(g - x)cos(%IE - x)tg(x ) ‘

3. Haiinure HanMeHbLIee H HaubosbIee 3HaYeHNA yHK-
1M y = 3cosx + 2sin’x — 1.
4. OnpenenviTe HAMMEHBUIUHA [TOJIOXHUTENBHEIN MEPHON

c,bylmumf(x) = 35in(5x - -;E) - 5cos(3x + %) + ctg(% + 7).

5. Pemiure ypaBHEeHHE sm(7x + 6] 1.

6. TTocrpoiite rpaduk dyHKUMH y = 4cosx — |cosx| + 2.
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KoxTtponsHas paGora N2 3.
OGpatHble TpuroHomeTpudeckue GyHKLMK

Bapmanr 1
: 3
1. BeraniciuTe 3HayeHue arctgl + arccosT.

2. Haitnure obnacTs onpeneneHus ¥ 061acTh 3HAYEHUH
dyHxuuu f(x) = 4arcsin (2x < 5) + 3.
3. Pemmte ypaBHeHHe arcsin’x — arcsinx — 2 = 0.

T
4. Pelr¥te HepaBeHCTBO arccos x > 5

5. Ha#inure perieHus ypapHeHHS 3tg(5x + —773) =32,
6. IToctpoiire rpaduk pyHKIMY y = cos (arccos (| x| — 3)).
- Bapnanr 2

. - 33
1. Beruuciure 3HaueHue arcctgl + arcsmT.

2. Ha#inute obnacth onpenesieHus W 061acTh 3HAYEHHIH
dyHakumu f(x) = 3arccos (2x+ 7) + 2.

3. Pemuure ypaBHeHue arctg’ % = 4arctg§ -5=0.
4. PemiuTe HepaBeHCTBO arcsinx < g

5. Haiinute peiienusi ypaBHeHUs! 2tg[3x - %] —1% I

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

KonTponbHasa paGorta N2 4. MpocTeiiune ypasHeHus,
CUCTeMbl ypaBHEeHWI, HepaBeHCTBa
Bapuanr 1
Pemure ypaBHeHus (1—-2).
1. 6sin’x — 5cosx - 5=0.
2. 2sin*x + 5sinx cosx + 5cos’x = 1.
Haiigure pemeHus HepaseHCTB (3—4).
3.sinx +cosx > 0.
4. 2cos’x+cosx <0.
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Penmute cucTeMbl ypaBHeHMi (5—6).
cos(x —y) =0,
. {sin(x +y)=1
sinx +cosy =0,
'{sinzx +cos’y =1.
Bapuanr 2

Pewmnre ypasHenus (1—2).
1. 6¢cos’x — 13sinx— 13=0.
2. 2sin’x — 3sinx cosx + 3cos’x = 1.

Haiinure pewmeHus HepaBeHCTB (3—4).

3.sinx—cosx < 0.
4. 2sin’*x —sinx < 0.

Pemure cucTeMsl ypaBHeHHH (5—6).

. sin(x —y)=0,
“eos(x +y) =1.

sinx +siny =0,

' sinxsiny——i
=-3

KouTponsHas paborta N2 5.

MpeoGpasoBaHne TPUroOHOMETPUYECKMUX BbIPAXEHWA

Bapmanr 1
1. HaiimuTe 3Ha4YeHUE BBIPAXKEHUS

2 cos13°cos 43° — cos 56°

2sin 58°cos13°—sin 71°°

sin 12° +sin 10°

2. CpaBHHMTE YHClIa
P sin 12° —sin 10°

3. Haiigure o61acTh 3HAYEHUIM QyHKLIMH
f(x) = +3sin3x — cos3x - 1.

1-sina

4. Haiinure 3Ha4YeHUE Bhrpaxemm\/}

(5 )wisec- -
eciMoe| —; m [Htgo = ——.
2 3
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5. Onpenenure HAMMeHbIIEe U HAHOOJNbIIEE 3HAYCHUSA
; o T
byHkumMmM y = sin2x + sm(g - 2x).

6. Ioctpoiite rpacduk ypaBHeHHs siny = sinx.

Bapuant 2
1. Haiinute 3HaueHHe BRIpAXEHUS
2 cos10°cos 70° — cos 80°

2sin 40° cos 10° — sin 50°°

sin 32° + sin 22° " tg27°

8in 32°-sin22° 1g5°

3. Haiimute obacts 3HayeHuit byHKUIMM
f(x)=sin5x + J3cos5x +1.

o I +sina 1 —sina
4. Haiinyre 3HaYeHHE BhIpAXKEHUA : = >
1 ] -sino 1+sino

eClIH O € (3_1: 21:] utgo = ——
- 2

2. CpaBHHTE YHCIIa

5. Onpenenure HauMeHkblee U HauOoJbllee 3HAYEHHS
T
byHKUMH ¥ = COS 3 + 3x |+ cos3x.

6. ITocTpoiite rpadKK ypaBHEHUS COSY = COSX.

KoxTponsHas pabora N2 6.
TpuroHomeTpus (utorosas pabora)

Bapmuanr 1

. . 3 4
1. BeiguciiuTe 3HaYeHUe sm(arcsmg - arccos; .

. 2
2. Pemute ypaBHeHune (smx - cosx) 4-x*=0.

sin 2o + tg 2o

3. YripocTHTE BhIpaXeHHe
tg2o

. 1
sinxcosy = >
4. Peinure cucTeMyY ypaBHEHHIA i
cosxsiny = -5
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5. Haiimute MHOXECTBO 3HAYeHHH QPyHKIMH
12 : 3 . 1
x) = —arcsin| —=(sinx + cosx)——|.
1) = Zaresin 5 )-4)
6. PemrvTe ypaBHeHHe
J5 = 3W2 cos x — cos® x + 3sinx = 0.

Bapuanr 2

.S 4
1. BuuscnuTe 3HaYeHUE cos[arcsmg + arccos— |.

5

2. Pemiure ypaBHeHHE (sinx + r:,osx)3 1-x2=0.
2sin 20, — sin4o

3. ¥YripocTHTE BHIpPAXEHUE — - .
sin4do + 2sin 20

1
COSXCOSy = 2
4. PemriTe cHCTEMY YpaBHEHHMI 1
sinxsiny = ~3

5. HaiimuTe MHOXECTBO 3HaYeHH HYHKLMH
f(x) B 2—arccos 342 +sinx — cosx
n 42 i

6. Pentute ypaBHeHUe \/—-sin2 x=3- 3J§ sinx = +/3cosx.

KouTtponeHas pa6ota N2 7. BeiuucneHue npon3BofHbiX

Bapuant 1

3
1. Haiigute npenen GdyHKIuM lim -#
x>l x” +2x° -3
2. BeiurcnuTe 3HaYeHHE MPOM3BOAHOM QYHKUMH f(x)
B TOYKE X,
a) f(x)=3sinx - cosx+tgx, x,=m/3;
6) f(x)=203x-1)®, x,=1.
3. Haiinure npou3BOAHYIO QYHKIIMH
f(x) _ 2sin3x — 3cosx
sin2x
4. Pemute HepaBeHCTBO f'(x) > 0, ecu:

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




Bapuanr 2
P -4x+3
1. Haitnure npenen pyHkumy lim ————-.
=1 x" +4x° -5
2. BelyucnuTe 3Ha4YeHHe NMPOU3BOAHONW QyHKUMH f(x)
B TOYKE X,
a) f(x) = 2sinx + cosx — ctgx, x, = n/6;
6) f(x)=3(2x—1)"", x,=2.
3. Haiinure npou3sBoaHyio GyHKUIHH
f(x) _ 2cos3x — 3sinx'
cos2x
4. Pemnre HepaBeHcTBO f'(x) < 0, eciu:

a) f(x)=4x’ — 6x%; 6) f(x)=sinx— cosx.

KouTponbHan paGora N2 8.
MpumexeHus NPOU3BOAHON

Bapmant 1

1. Teno ABMXETCs MO 3aKoHy x(f) = 2 — 5¢ + 41+ 3. Orpe-
JEJIUTE CKOPOCTh M YCKOPEHME Tela B MOMEHT BPEMEHH /= 2.

2. HanumuTe ypaBHeHHe KacaTeJIbHOM, MPOBeOeHHO
K rpaduky GyHKUMH f(x) = 3sin 2x B TOYKE X = 7.

3. Haiigure ruiomaas TpeyrojibHUKa, 00pa3oBaHHOTO
OCSIMM KOOPAMHAT M KacaTe/IbHOM, MpOBeIeHHOM K nmapadore
f(x) =4x — x* B TOuKe x,=3.

4. Haitnure HauGosbilee ¥ HAMMEHbLIEE 3HaYeHUs (hYHK-
mnu f(x) =x° — 3x* — 9x + 10 nHa otpeske [-2; 4].

5. OnpenennTe NPOMEXYTKH MOHOTOHHOCTH U 3KCTPEMY-
x-1
x* =2

6. Yucno 180 pasdeiite Ha TP MOJOXUTENbHEIX Cllarae-
MBIX TakK, 4TOOBI ABa U3 HHX OTHOCHJIMCE Kak 1 : 2, a mpou3-
BEICHUE TPeX claraeMpixX ObUI0 HAUOOJBILIMM.

Mbl QyHKIHH f(X) =

Bapuanr 2
1. Teno nBMxeTcs no 3akoHy x(7) = 3 — 47 + 8¢+ 1. Onpe-
NIEJTMTE CKOPOCTh M YCKOPEHUE TeJla B MOMEHT BpeMeHH = 1.
2. HanumuTte ypaBHeHHWe KacaTelbHOM, MPOBEIeHHON
K rpaduKy GyHKIUH f(x) = 4sin 3x B TOYKe X, = 7.
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3. Haiinure muiomank TpeyrolbHUKA, 06pa30BaHHOTO
OCAMM KOOPIMHAT U KACATEIbHOM, NMPOBENEHHOI K mapaboe
f(x) =x* + 3x B TOUKE X{ =—2.
4. Haiimure HauboJIbIIIee ¥ HAUMEHBIIEE 3HaUYeHUs (yHK-
i f(x) =x° — 9x° + 15x + 1 Ha otpe3ke [-2; 6].
5. OnpeneauTe IIPOMEXYTKM MOHOTOHHOCTH H 3KCTPEMY-
x+1

Mbl byHKIMK f(X) = 5

6. Yucio 300 pa3beiiTe Ha TPH MOJNOXKMTEIBHBIX Cllarae-
MBIX TaK, 4TOOBI ABa U3 HUX OTHOCHIMCH KakK 2 : 3, a mpoM3-
BEJIEHHME TPeX claraeMbix 6bUI0 HAHOOIBIIMM.

KontponbHas pabora N2 9,
MpouasogHas 1 ee NPUMEHEHNs

Bapuasr 1
1. Peminte HepaBeHCTBO f(x) > g'(X), eciiM M3BECTHO, YTO
f(x)=x+x-V5ug(x)=3x" +x+/7.
2. Harmiivre ypaBHeHHe KacaTe/IbHO#, TTPOBEIEHHOM K rpa-
dbuky byskumy f(x) =x* + 2x — 8 B Touke ¢ abeumccoi xo = 3.

t
3. Teno ABMXETCA MO MPAMO# MO 3aKOHY x(7) = 3

—2t? 4 4¢ — 2. HaiiuTe HAMMEHBIYIO M HAUBOMBIIYIO CKO-
poctu Tena npu £ € [1; 4).

4. Haiinmure ypaBHeHKe 001Ie# KacaTenbHOM K napabonaM
() =2-5x+6u fx)=x"+x+1.

5. TIpu KaKMX 3HAYEeHHAX TIapaMeTpa a GyHkumsa f(x) =
= 8 ax — asin 6x — 7x — sin 5x Bo3pacTaeT Ha BCEH YHCIOBOH OCH
M HE MMEET KPUTHYECKHX TOYeK?

6. IposenuTe MccnenoBaHKE U NOCTpoiTe rpaduK GyHK-
3 +2x+2

LUK y
x+1

Bapuanr 2
1. PemiTe HepaBeHCTBO f(x) > g’(;c), €CJIM U3BECTHO, YTO

f(x)=2x3—x2—-ﬁng(x)=x3+%+sfﬁ.

2. HanuumTe ypaBHeHHE KACATeNIbHOM, TIPOBEIICHHOM K rpa-
dbuxy bysximm f(x) =x* — 2x— 3 B TOUKe C abCLHCCO# Xy = 2.
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3
t
3. Teso IBMXETCS MO MPAMON IO 3aKOHY X (1) = regd

+3t? + 8¢ + 1. Haiinure HaNMEHbLIYIO ¥ HAUGOTBILYIO CKOPO-
cru Tenanput € [1; 4].

4. Haiinvre ypaBHeHMe 0011I€i KacaTe/IbHOM K mapabonam
[ =X +x-2u fi(x)=—"+Tx—-1l.

5. INpu Kakux 3HavyeHusx napamerpa a Gyskuus f(x) =
= asin7x + 8ax + sin4x — 5x yObIBaeT Ha BCEH YUCIOBOMH OCH
U HE UMeeT KPUTHYECKHX TO4eK?

6. ITposemuTe MCcenoOBaHKHE M TTOCTpoiiTe rpaduk HyHK-

2x2 -Tx+5
My = —————,
x-3

KoxTponbHan pabora N2 10 (utoroeas)

Bapmanr 1

1. TTocrpoiite rpaduk ypasHeHH sin (y — Xx) = sinx.

2. Pemnre ypaBuenue 6sin’x — Scosx — 5=0.

3. PemnTe HepaBEeHCTBO sin 2x > J3cos2x.

4. Hailimure HauMeHbIllee 3HaYEHHE BBIPAXKEHUS

2tg’x + 8tgx + sin’y — 6siny.

5. OnpenenuTe yro Mexay IBYMS KacaTeJIbHEIMH, IIPO-
BeleHHBIMH K3 ToukH (0; —2) K mapaborne y = x°.

6. Yucno 450 npescTaBeTe B BUAE CYMMBI TPEX TTOJIOXH-
TENbHBIX CIaraeMbIX, IBa W3 KOTOPBIX OTHOCATCS Kak 2 : 3,
a MPOM3BENEHHE BCEX TPEX MMeeT HauboJIbllIee 3HaYEHKE.

Bapuanr 2

1. IMocTtpoiite rpaduk ypaBHeHHS COS (¥ — X) = COSX.

2. Pemnte ypaBaenue 7 cos’x — 13sinx — 13 =0.

3. PeuivTe HepaBeHCTBO cos3x > J3sin3x.

4. Haiinure HauMeHbIIee 3HaYEHHUE BBIPAXEHUS

4ctg’x + 16ctgx + cos’y + 4cosy.

5. Onpenenvre yrol MeXIy AByMs KacaTelbHBIMH, ITPO-
BefleHHKIMH 13 Touku (0; 2) K mapabone y = —3x%.

6. Yncao 420 npencraBsTe B BHAE CYMMBI TPEX ITOJIOXH-
TeJIBHEIX CNAaraeMBIX, JBa U3 KOTOPBIX OTHOCHTCS Kak 3 : 4,
a MMpPOM3BeJIeHHeE BCeX TpeX MMeeT Haubolbillee 3HAaYEHHE.
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OTBeTbl K CaMOCTONITeNIbHbIM paboTam

Ne |3a- Bapuanr
pa- |na-
0oTHI | HHE 1 2
1 [2; 5) (2;3]
5
2 2 =3
e B
3 f)=x-11x+18 f)=x+11x+24
Y6bIBaeT Ha (—oo; %:I Y6biBaeT Ha [—%; +oo)
: 2 2
M BO3pacTaeT Ha [5; +oo) ¥ BO3pAcTaeT l{a(—m; - —5-]
2
2 DyHKLIMA HeYeTHAas, MOyHKIMSA HeYeTHas,
M f=)=-1 H f(-2)=-2
3 3 2
3
1 lpamasy=x+3 Mpamasy=x-4
npux # 1 npu x # —1
IIpsmas y = 3x 2
st % € (—os; 1) ¥ NiapaSo- TMapa6ona y= X-2x+3
2 npH x € (—oo; 1) 1 npsiMast
3 nay=x2—4x+6 y=2xnpnxe[l'+oo)
npu x € [1; +o) ’
BepxHsist MOIYOKPYX- HuxH$As MOIyOKpYX-
3 HOCTB ¢ 1ieHTpoM (3; 0) HOCTB ¢ LieHTpoM (2; 0)
M paguyca 3 M paguyca 2
1 MuHyc MuHnyc
2 cosa sina
4
; N s
2 5
1 1 1
2n 11 5w
2 +—+2nn, neZ —+2nn, —+2mn, ne Z
3 6 6
2 sin(x=§- cosa=——, |sina=—— c:a::soc~i
. 25’ Tas ’ 17"
24 15
[ REm— t —
tgo 7 2o 3
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2 neZ

Ne |3a- BapmasaTt
s | 1 2
0oTBI | HHE
1 DYHKLUMA HeYeTHas DOYHKUUA YeTHAsS
7 2
2 E(f):[-s—,T] E(f)=l:3,9:|
6
IMpamas y = 0 npu Koou _
; Hycouza y =3 cos 2x
3 xe(-oo,30)-n2iunyconna 1M X € (—os; 0) 1 MpMas
y=3sin2x npu _ ;o o
xe[0'+w§ y=3npux € [0; + =)
1 :1)—2+1|: neZ —%Hrtn,nez
. 2 4n 4n
3 Kpunasy=~./;+2npu I{pusaay:—\/;+lnpu
x>0ux¢§n,neN x>0ux¢-;n,neN
U] () =[-%-1]U[k3] | D(s) = [4-2]U[2.4]
|r 3n
o 2] 0[5 2()=|5: %]
S5n 2n
3 a— —
3 3
4
| 3 4
4 3
2 : V3
9 i
2 2
HipkHsst nonyokpyxHocTs | Bepxwsist monyokpyx-
3 | y=-v1-x’ cuenrtpom | Hocts y = V1 - x? ¢ en-
(0; 0) 1 pammyca 1 tpoM (0; 0) u panuyca |
1 %+‘M,HEZ —1;-+1m,neZ
T - D 3
10 | 2 |5+ (-1) arcsm§+1m, m;tarcoosz+2nn,nez

(=1y™ -%+m, neZ,

:I:g'-+21m, neZ;
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Ne | 3a- Bapmanr
pa- |na-
GoThI | HHE 1 2
(—1)"arcsin%+rm, neZ iamcos(«--;-)+2m, neZ
I e V2
J3 2
1l 3-43 3-43
10 10
n n
e 3 i e Z
3 15+5 neZ 18+3 ne
2 2
2 nn; i%+21m,nez %-l-n’n,(—-l) -%+1|:n neZ
12 y=sin2x npu
¥ =sin2x npm xe[—3+2m;5+2m
5 xe[2rr.n n+ 2nn| 22
=—sin2x ng uﬂy = —sm321:cc P
xe(n+21m 2m+2xn), xe(—+21m;—+21m "
nelZ 2 2
neZ
| V2 2
2 2
13 | 2 —tg7a —tg5a
% ®™n T A 1‘l: Lo
Syt B M e =X B re?
3R s 2" LA L
1 cos2p cos2a
nn LN I
: —_, Z —+— Z
ia |2 6" 6 3°10 5 "€
3 fm(x)"_l’ fuam.(x):_415:
Siaus™®) =3 Foag(®)=1,5
1 cos’a sin‘a
15 | 2 E(f) =[-20; 6] E(H)=1-5; 21]
3 1 1
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Ne |3a- Bapuanr
pa- | na-
GoTsl | HME 1 2
1 %+(—l)"-%+m, neZ —%+(—l)"%+m, neZ
.,;:.+(—I)"+] arcsin%+nn; = N
n+l -
16 | 2 —+(=1)"" arcsin~—+mn,
—%+(—l)"arcsing+nn, 4 neZ §
neZ
T T
3 5+21tn; 2nn, ne Z —+2nn; 2nn, ne Z
1 -1 2;E —2; l;E
3 E
17
2 ! g
2
3 0 0
a)a,=1,a,=10,a;=25, a)a;=-2,a,=13,
1| a;=46;6)a,=2,a,=1, a;=38,a,=73;6)a,=1,
a;=4,a,=9 a,=2,a,=4,a,=8
IMocnenorarensHOCTE ITocnenosarensHoCTh
18 | yObIBaET M OrpaHUyYeHa; | YOBIBAET M OIpaHMYEHa:
La s — 3<ag, < m
2 3
3 a) 3; 6)—1- a)5; f:'o)l
] 4 2 3
1 a)12;6) 5 a) 8;6) -6
19 | 2 a)3;6)0 a)3;6)0
3 I'paduk noctpoen I'pachuk nocrpoen
; £7(x)=(3x+2)" 2x 1)’ x|f"(x) = (2x -3)* (3x +7)* x
x(42x +7) x(54x +34)
7 | F'ED=-5F£0)=-1, | f(0)=—4, f(1)=-2,
20 [G)=5 [ (3)=2
I n In
[-3—+2m; n+21m]U 5*2“”: ?"'2“" U
3 3n lim
[%ﬂ +2nn; 21+ 21m], [T+ 27, T+2MJ,
neZ neZ
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Ne |3a- Bapunanr
pa- | na-
Dot | HHE 1 2
1 45° 60°
21 | 2 y=4x+27 y=4x+19
3 y=20xuy=-20x y=léxuy=-16x
DyHKIMA yOBIBa- DOyHKIIKA YOBIBA-
€T Ha MPOMEXYTKAX €T Ha [TPOMEeXYTKax
(—o0: =5] u [-1; 3], BOo3- | (-o0;-3]m[-1; 1], BO3-
1 | pacTaeT Ha MPOMEXKYTKAX | pacTaeT Ha MPOMEXYTKax
[~5; ~1] n [3; +o0); [-3; =1} u [1; +00);
frin®) = f(=53) = £(3) =0, | frun®) = f(=3) = f(1) =0,
Soax = f(=1) =256 Joax= f(=1)=16
2 | a=-2,y=-2+8x-3 | a=5,y=5+10x+11
D =|—=;+eo |; 1 ]
(yHKIMA BO3pacTaeT it T
3 _F
Ha IIPOMEXYTKE > 0 HA pDMERYIEE | — % 0
" yﬁuni?[(}}l? :2())?13)!(“_ 1 yOBIBAET Ha npoueéxy‘r-
1 1
fue®=F@) =2 | fras) =7 ()=,
1
1 1
— -—] = —— —: —5 = ——
fH’aHH (x) f( ) 2 j;mm (x) f( ) 10
23 3
’ frons (X) = f (—5) =1,25, ffm?(? = ff(’( 11))= 1,7
M X)= _— =—
fran ()= )= f)=1] ™
121 70 84 | 49 12 30
3 | —npua=—ub=—| —npua=—ub=—
14 11 11 6 T 7
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OTBeThl K KOHTPONbHbLIM paboTam

Ne |3a- BapuasT
pa- |na-
0oTHI | HHE 1 2
L] p()=(3-2U[s3) | D()=[4-2)U[4)
E(H)=13;5], TIOYOKDYX- E(f) = [-1; 2], momy-
2 HOCTB (x 2+ OKDYXHOCTB (x — 3)* +
+(y-3)’=2y23 +(y-207=3y<2
I'paduk GpyHkumu cum-
METPHYEH OTHOCHTETBHO
DG YPRALRT, dryn I\fgl?p?{tl[:}:b OTHOCHI::;I:]_O
YOumaer Ha3 opo MC)I;YTK&X OCH OpAMHAT, QYHKLIHA
3 (—u’: - —] " [0 ] yOBIBaeT Ha MPOMEXKYTKAX
1 (—oo; 2] 1 [0; 2],
Boapacrae'r Ha NpoMe BO3PAcTaeT Ha IPOMEXYT-
[DO .jt Kax [-2; 0] u [2; +o<)
xax — 0 u -
1
4 ye [—;; 2] ye[-13]
5 = —
-2 x 7
6 f(x)=
1 7 10
2 sin’x ctg’x
‘ 1 1
3 ymu =_2_3"iynnﬁ=3 ymn’:_“)ym“ﬁ:zg
4 3n 47
n 2nn n 2mn
N 5 E+—5—,nez 5f+-~_-’_—,nez
I'pacdux y = 3cosx+ 2 npH
T'padpux y = Ssinx + 1 x e —E+2mr£+2mr:|
" npu x € [2nm; & + 2rn] 2 2

Hy =sinx + | npu
X € (n + 2mm; 21 + 27n),
neZ

Hy=5c08x+2IpH
X € E+21'm'}-1|:-+21|:n
2 r 2 3

neZ
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Ne |3a- Bapuanr
pa- | na-
DOTHI | HHE 1 2
. s T
12 12
2 D(f)=12; 3], D(f)=[-4;-3],
E(f) = [m; 5x] E(f) = [2m; 5x]
3 —sin 1 -3tgl
3|4 —1;£ —l;ﬁ—
2 2
| 2 mn n 1 1
A £ B — 1] — Z
5 35+Sarctg3+5,.nez 15+3::|rc:gz+3 ne
l"pacbuK yHKIMM I'padmx (byHKLIHH
6 =|x| — 3 npu IIpH
xe[—4—2]U[2 4] xe[—3—1U[l;3]
1 n+21cn;:tarccosl+21m, —%+2m,neZ
neZ
2 —£+1tn;—arctg4+nn, E+1r.n;aretg2+1m,neZ
4 4
nez
n 3n
3 (—z+21m,7+21m) (——4—+2m 4+21m),
nelZ neZ
[£+ 2m; 2—“4— ZM]U [2m; K 21w]U
4 2 3 6
4 _%E+21m, 32 +21m], neZ [%t+2mn;n+2m], neZ
. x=%+%(2k+n), =g(n+2k),
y=g(2k—n); k,neZ =§(2k—n); k,neZ
x=(—1)"-—2+1m, x=(—1)"-%+rm.
] y= :t%n+21rk y=(-1)"" -gﬂrk
x=(—1)"+'—%+1tn, x=(-1)"+1-%+1m,

y=i§+2nk; k,neZ

y:(—l)"‘ -%Hrk; k, neZ
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Ne |3a- BapuanTt
pa- | na-
GoTHI | HHE 1 2
1 N6 1
2
2 Ywucna paBHBI Yucna paBHbI
3 E(H=[-3;1) EpH=1-1;3]
2
514 = -1
3
5 Vuaine ==L Viaus =1 Vs = —\/3, Viins = “/5
CemMeilicTBa NPAMBIX CemeiicTBa NPAMBIX
6 y=x+2nn y=x+2mn
uy=-x+n(2n+1),ne Z| uy=—x+2nn,ne 7
7
1 0 =
25
2 Z.+2 o
4 4
3 2cos’a tg’a
T N T T
6 x =7+ (n+2k), x =+ (n+2k),
4 w B W =X B
y= 4+2(J'1 2k), ¥y 4+2(n 2k),
k,neZ k,neZ
5 E()=[-6; 2] E() =10; 3]
6 -£+21m,ne2 —-E+21m,neZ
4 3
I 0 =,
11
S'(x)=3cosx+ f’(x)=2cosx—
+sinx+ 3 ~sinx+— T
7 | 2a cos“x sin“x
f'(E)_“""E f'(f.)_7+2\5
3 2 6 2
b | F(x)=25803x-1)" | f'(x)=306(2x-1)",
f()=129-2% [(2)=34-3%
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Ne | 3a- BapuanT
pa- | na-
0oTHI | HHE 1 2
f'(x)= f(x)=
6sin2xcos3x + —6sin3xcos2x —
3 + 3sinxsin2x — — 3cosxcos2x+
— 4sin3xcos2x + + 4cos3xsin2x —
_ | +6cosxcos2x — 6sinxsin2x
sin? 2x cos? 2x
da| (e —2)U (0 +) (0; 1)
(—11£+21m;£+21u:), (3—n+2m;7—n+2m),
46 4 4 4 4
ne Z neZ
| v=_8,a=14 v=9%a=10
2 y=6(x~m) y=12(n—x)
3 20l 8
4
4 Jras®) = f(=1) =15, Sras®) = f(1) =8,
SramdX) = f3)=-17 Srame(X) = f(=2) =—T73
8 OYHKIIMSA BO3PacTaeT
Ha MPOMEXYTKe [2; +°), OyHKIMA BO3PACcTAET
yOBIBaET Ha IIPOMEXYTKAX Ha MIPOMEXYTKE
5 | (=—V2)u(v2:2]) (3 43),
1
L () =) =—F4 3KCTPEMYMOB HET
(®)=r@)=7
6 40, 80, 60 80, 120, 100
1| (== 0)U(2 +e) (== 0) U (L; +=0)
2 y=8x—17 y=2x-17
3 V(D =0(2) =0, VD) =0(1) =13,
" V() =0(4) =4 V() =0(3) =17
1 5
4 == =x-2 =Tx—
y 3 9 y=x-2uy=Tx-11
1
5 a>6 a<—
15
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Ne |3a- Bapuanr
pa- | na- 1 2
OoTsi | HHE
. D(f) = (—=o0; 3)U(3; +00),
D(f) = (—==; -HU y=0nmpux=1ux=2,5
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