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IIpeagucaoBue

Kaxxnpiii TecT c6opHHKA (B UETHLIPEX BapHaHTaX) MIpOBe-
psieT yCBOeHUe Ha 06s3amenbHOM YpPO8He MaTepHuaJia IIo TeEMe,
HU3J0KEeHHOH B OJHOM MJIM HECKOJbKUX HOYHKTax y4eOHUKAa
A. H. Kosmoropora «Asre6pa ¥ Hadajla MaTeMaTHYeCKOrO
aHajmusa. 10—11 krnaccoi».

HUKIO GYHKOUU

Howmep ITyuxThI
Hassanue Tecra
TecTa yueOHUKA
CuHyc, KOCHUHYC, TAHT€HC U KOTAHTeHC 1
Tpuronomerpuueckne GyHKIIUY U UX rpaduKu 2
3 YéTHble 1 HEeUYETHBIE DYHKIIUHU. 3, 4
IlepuoaunuHocThb
4 Bospacranue u y6riBaHUe (QYHKIIHI. 5—17
OKCTPEMYMBI
5 Peulenue TpUroHoMeTpuyecKux ypaBHEHUH 8—11
U HEepaBeHCTB
6 IloHsATHA O NIPOM3BOAHON M HENIPEPBIBHOCTH 12—14
PYHKIUH
HaxoxxeHne npousBOIHBIX 15—17
ITprMeHEeHUs HENnPEepPbLIBHOCTH M NPOKU3BOAHOM 18—21
IIpumeHeHUs1 NPOU3BOJHOM K HCCIEAOBA- 22—24

Bce TecToBBIEe 3amaHUsA NMpeANOJaraloT OMKPbLMYyw Gopmy
3anucu omsemos. Kaxjaoe 3aganve nposepseT Jub0 3HaHUE
ogHOM-ABYyX dopmyJ, aubo chOpMHUPOBAHHOCTb OJHOT'O-ABYX
3JIeMeHTapHbIX AedcTBuii. TakuM o0pa3oM, aTu 3aJAaHUS JAIOT
BO3MOJKHOCTb AUATHOCTHPOBATL HaJWUHeE y ydallUuXcs TaKUX
3HAHUU U yMEHUH o TeMme, 03 KOTOPHIX NPUCTYNATh K BbI-
MOJIHEHUIO0 TPAJUIMOHHON TeMaTUUYeCKOi KOHTPOJIbHOH pabo-
Tel (60Jlee TOro, NPOMOJIKATHL HN3y4YyeHHe HOBOIO Marepuasa)
HeleJiecooOpasHo.
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PexomeHayeTcda pgomyckaTh ydyaluxcd K BBIIOJHEHUIO
TPagUIIHOHHOM KOHTPOJBHOH paboThHI JIMIIL IIOCJE TOI0, KaK
oHU OyAyT cupaBJasaThCA He MeHee ueM ¢ 80% 3amaHuil Tecra
IO COOTBETCTBYIOIIENl TeMe.

IIpumepHOe BpeMsi BBIIMOJHEHHS KaXKIOI'0 TECTa yKa3aHO
B CKOOKax.

IlpuBenérHble B COOPHUKE TECTOBLIE 3aJaHUA MOTYT ObITH
HMCIIOJIL30BAHbl YUUTEJIAMH AJIA TEMaTUYECKOTr0 KOHTPOJA dJie-
MEeHTapHBIX yuyeOHbIX AelCTBUH ydariuxcsa npu pabore mo Jio-
6bIM yuyeOHMKAM aJare0pbl M HAYAJ MATEMATHUECKOIr'0 aHAJIHU-
3a, COOTBETCTBYIOUIMM CTaHJapTaM MaTeMaTU4eCKoro ob6paso-
BaHUS.



Tectr 1. CuHyc, KOCHHYC, TAHIeHC
M KotaHreHc (30 muH)

Bapuanm 1

Haiigure paguyc OKPY>XHOCTH, eClIM €€ IeHTPaJbHBIH
yroa B 1 paguaH omupaeTcA Ha AYry OJUHON 3 cM.

OrBer:

BeipasuTe B paguaHHOII Mepe BeJIMUYMHY yriaa B 240°.

OTtBerT:

BeipasuTe B rpagycHoii Mepe BeJIHUYHHY yIJja B 5?1: pa-

IHUAaH.

OTtBerT:

o . 19
Haiinure 4HciI0oBOe 3HAUeHHE BBIpaKEHHA Sin 3 + cos 0.

OTBer:

HaiiguTe uncioBoe 3HAUEHHE BLIPAYKEHUSA

cos L sin—71 +cosT
3 4 ’

Ortser:

Hangure ctg o, ecaim tg o = —%.

OTteerT:

T

-, < o < w. HalizuTe 3HaYeHUE
13" 2

N3BecTHO, UTO Sin o =

COs .

OTBerT:




10.

11.

12.

13.

Vnopocture BhipaskeHue cos’a — sin'o + sina.

OTtser:

IIpeacTtaBbTe B BUAE NIPOU3BEAEHUS ABYX TPUIOHOMETPU-
. 1
YyeCKUX (QYHKIHM BbIpaskeHHe —E(cos 50 — cos o).

OTBeT:

HsBecTHO, uTO sina=a, cosa=b, sinff=¢, cosP=d.
Haiinure snauenue sin(ao — B).

OTBerT:

HNaBecTHO, uTO sina = 0,8, coso = —0,6. Hafinute 3Haue-
Huda cos 20 u sin 20..

OTtBer:

. . a0
HNsBectHO, uTOo cos o = 0,2. Hafinure 3HaueHue sin? 5"

OTBeT:

Yupocrute BhlpaskeHue cos(m — o) - tg(g + B)

OTBeT:




Tect 1. CuHyC, KOCMHYC, TAHT€HC
1 KotaHreHc (30 muH)

Bapuanm 2

Haiigure pazmyc OKpPY’KHOCTH, €CIH €€ IUEeHTPaJbHBIHN
yroan B 1 pagmaH omupaercda Ha AYry AJUHON 7T CM.

OtBerT:

BripasuTe B pagmaHHOH Mepe BeJIMYUHY yrja B 54°.

OTBerT:

BripasuTe B IpagycHOM Mepe BeJUYUHY YIJIa B 4—; pa-

IuaH.

OTBer:

o n
HaiiguTe umcioBoe 3HAUeHME BHIPAMEHUS tg T — COS -2—.

OTtser:

Haiigure umcioBoe 3HaYeHHe BRIDaYKeHUS

cos R cosE-—sinn
4 6 ’

OtBerT:

Haiigure tg o, ecau ctg o = 0,2,

OTser:

3n .
HN3zBecTHO, uTO cosa = —0,6, T < o < 5 Haiigure 3uaue-

HHe sin o.

OTBeT:




10.

11.

12.

13.

1
YupocTtute BeIpaskeHne ——— — 1.
cos® o

OTteerT:

IlpencraBbTe B BuJEe NMPOU3BEAEHUA OBYX TPUTOHOMETPH-
. sin 3o — sin o
4yeCKUX (QYHKIUN BBIPa’KeHHEe ———2——

OTBerT:

H3ssecTHo, uTO sino =a, coso =b, sinff =c¢, cosf =d.
Haiinure 3uadeHue cos(o + f).

OTBerT:

4 . 3 .
HN3BecTHO, 4TO COS O = 5 sino = s Hafigure sHaueHus

cos 200 1 sin 2q.

OrBerT:

o o
HNsBecTHO, uTO cos o = —0,6. Haiiaure 3HaueHMe ctgzg.
OTBerT:

Yupoctute BhIpaskeHUe sin(%n— + a) -ctg(n + B).

OTBer:




Tect 1. Cunye, KocMHYC, TaHreHC
1 KotanreHc (30 mun)

Bapuanm 3

Hailizgure paguyc OKpPY’KHOCTH, €CJHM €€ IeHTPaJbHbIH
yron B 1 paaguaH onmupaercAa Ha Ayry anauHoi 1,7 cm.

OTserT:

BrIipa3uTe B paguaHHON Mepe BeJHYUHY yriaa B 320°.

OTBeT:

Bripasure B rpagycHoii Mepe BeINMUYHHY yria B 15'—; pa-

AVaH.

OTBeT:

. T .
Haiiagure yncioBoe 3HadeHMe BRIpa)KeHHA ctg 3 + sin 0.

OTeer:

Haiigure umncioBoe 3HaYeHME BHIDAKEHHUA
. T T .
sin = - cos — + sin %.
3 4

OTser:
Haitgure ctg o, ecan tg o = - 0,8.
OrBeT:
12 3= o
HN3BecTHO, YTO COS O = 3’ 3 < o < 2rn. Haiigure 3Haue-
HMe sin o.
OTBer:

2—Tkaqesa, 10 xn. 9



10.

11.

12,

13.

—-ctglo.

YopocTuTe BeIpa)KeHHe —;
sin® o

Orser:

IIpeacraBbTe B BuAe NMPOMU3BEHEHUS IBYX TPHUIOHOMETDH-
YecKuX (PYHKIHIl BbIpa'keHUe E(cos 700 + cos Q).

OTtBer:

WNsBectHO, uTO sina =a, cosa=b, sinf=c, cosP =d.
Haiinute 3naueHue cos (o — B).

OTBerT:

WUsBecTHO, uTO sino = —-0,6, cosa = —0,8. Haiiaure 3ua-
yeHHUdA cos20 ¥ sin2q.

OrBer:

. o
HseecTHO, uro cos o = 0,4. Haitaure snauenue tg? 5

OTteer:

YupocTuTre BhIpakeHHe ctg(% - oc) - cos (1 + B).

OTBer:

10
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Tect 1. CuHyC, KOCHHYC, TAHTEHC
M KoranreHc (30 muH)

Bapuanm 4

Haiigure pagmyc OKpYsKHOCTH, €CJM €€ IeHTPaJbHHII
., 6
yroa B 1 paamaH onupaeTcs Ha AYTry AJUHOMK = CM.

OTBerT:

BripasuTe B pazuaHHO! Mepe BeJIWUYHMHY yrja B 48°.

Orser:

BeipasuTe B rpagycHoii Mepe BeJMYHWHY yrja B %n_ pa-

AHaH.

OTBeT:

. . n
Haiigure uncIOBOe 3HAUEHHE BBHIPAXKEHHA Sin i tg 0.

OTBer:

Haiigure yncioBoe 3HaUeHHEe BBIPAYKEHMUA

sin Ll cos I COS T
6 3 ’

OTtBer:

Haiiagure tg o, ecau ctgo = 13.

3
OTBeT:
. 3n .
HUasBecTHO, uTO sino = —-0,8, t < o < 5 Haiigure 3uaue-
HHE COS Ol.

OTBer:

11



10.

11.

12.

13.

VopocTture BeIpaxkenue sina — cos?a + cos?a.

OTBeT:

IIpencraBbTe B BUAE NPOU3BENEHUS ABYX TPUIOHOMETPU-

. sin ba + sin o
yeCKUX (OYHKIMII BEIpasKeHHe —

OTtBerT:

H3BectHo, uTO sina =a, cosa =b, sinff =¢, cosP =d.
Haiigute 3nauenue sin (o + B).

OTger:
5 . 12 o

HaBecTHO, uTO Cos o = 13’ sino = — 13 Haiigure 3Haue-
HUA cos 200 U sin 20.

Oteer:

. o

N3BecTHO, uTO cos o0 = —0,8. Hafinure sHauenue coszg.
OTBerT:

Ynpocrure Bripa)keHue sin(m — o) - tg(%t + B]

Orser:

12



Tectr 2. Tpuronomerpuueckue GpyHKIMHU
U ux rpapuxn (20 Mmun)

Bapuanm 1

1. Halinute 3HaueHMe cMHYyCa yrJjia O, M300paKéHHOTO Ha

PUCYHKe.
y
1
0,6
[ ¢
N
~0,8 0 1x
Otser:

2. Haiinure KoopAMHATHI TOYKM P eZMHUYHONU OKpyX-

3
HOCTH.

OTBer:

3. CpaBHHUTEe ¢ HYJéM 3HA4YeHUe BHIpa)KeHuUsa A, ecian
. om
A=s1n7-ctg’6.

OtBerT:

4. Haiiante 3HaYeHMe BbhIpaKEeHHA sin (— %) +tg (— %)

OTBeT:

13



” 5 .
Haiinure uncioBoe 3HaueHNE BBIPAYKEHUS COS > +sinllm.

OTBerT:

M3o6pasure cxematuuecku rpaduxk GyHKIuu y = ctgx
Ha IIpoMeXxXyTKe [—T; m].

14



Tect 2. Tpuronomerpuueckue QyHKIINH
1 ux rpagpuu (20 munH)

Bapuanm 2

1. Haiigure 3HayeHUe TaHreHca yrJja O, #U300paKEHHOrO Ha

PHCYHKe.
yi
1
af \ 0,6 -
\Q) 1x
-0,8
OTtser:

2. HaiizuTe KOOPAMHATHI TOYKM P, eZMHUYHOH OKDYX-

4
HOCTH.

OTtBerT:

3. CpaBHHTe ¢ HyYJEM 3HAYeHHWe BEIPAKeHHUaA A, eclH
7
A= cos?n-tg 3.

OTserT:

4., Haiiaure 3HaUeHUWe BBIpA’KEHUSA cos(— %) + ctg(— %)

OTtBer:

15



o . 1ln
Haiinure yncioBoe 3HaUeHUeEe BBIPDAYKEHUA Sin rw + cos Tm.

OTBerT:

HN300pasure cxemaruyecku rpapur GYHKIHU Y = COS X
Ha IIPpOMeXyTKe [—T; «].

y

)
|

16



Tectr 2. Tpuronomerpuueckne GyHKIUHU
M ux rpaduxu (20 mun)

Bapuanm 3

1. Halinute 3HavYeHHe KOTAHTeHCA yria O, M300paKEHHOTO
Ha PHCYHKe.

Y\
1

08 9N
0

ey
sy

OTeeT:

2. HaiifjuTe KOOPAUHATHI TOYKH Ps_u eIUHAIHOA OKPYXK-

4
HOCTH.

OTBer:

3. CpaBHHTe ¢ HYJEM 3HaYeHHe BBIPDAXKEHHA A, ecaH
A=sin2.tg %’—t-

OTtBerT:

4. Haiiante 3HaYeHUe BhipayKeHHUA ctg (-— %) + sin (— %)

OTtser:

17



. . 9nm
HaiinuTe unc/IOBOe 3HAaUeHMEe BhIpaXKeHUs cos 15T + sin >

OteeT:

Nzobpasure cxemMaTuuecku rpapurk (GyHKIum y = sinx
Ha npoMexxyTtke [—m; 7).

Yh

18



Tect 2. TpuroHomerpuuyecKkue PyHKIIMH
M ux rpapuxn (20 mun)

Bapuanm 4

1. HaiiguTe 3HaUYeHHe KOCUHYyCA yrJja O, H300paKEHHOrO Ha

PHCYHKe.
Yy
1
0,8
A _
-0,6 0 1x
OTtBer:

2. Haitaure koopawHaTel TOYKM P | eJUHUYHOH OKpYX-

6
HOCTH.

OrBer:

3. CpaBHuTe ¢ HYJEM 3HAUeHHE BBIPDAKEHHUA A, ecaH

A=cos3-ctg7—;.

OTBerT:

4. Hajigure 3HaUYeHHE BBIPAYKEHHS COS (— %) + tg (— %)

OTBer:

19



o . 137
Haiinure uncioBoe 3HaueHue BbIpaXKeHUs sin 9 + cos <

OTtBer:

M3o0pa3uTte cxeMaTHYeCKU rpa@uk OYHKINU y = tg x Ha
IpoMexkyTKe [—m; 7).

20



Tecr 3. UéTHble U HEeYETHBIE (PYHKIUM.
Ilepuoaugnocts (15 Mun)

Bapuanm 1

Haiigure 3snauenue ¢pydHruuu f(x) = —3cos (x + %) B TOY-

Ke X, ==
0 4'

OTtBer:

Haiigure obnacte omnpenseneHus GyHKuuu f(x) =1+ tgx.

Orger:

Haiigure o6nacTh sHaveHuit GyHKIHAU Yy = o

OTtBer:

IocTpoiiTe acku3 rpadpuxa pyEknuu y = xZ — 3.
17/ .
}
|
o 1 ; x

21



VcranoBure, OyHKDua f(x) = x?sinx + x ABIseTCH:
a) 4yéTHOii; 6) HeuéTHOI; B) HUM 4YETHOIH, HU HEUETHOH.

OTBeT:

Haiizute HavMeHBIIWH IIOJIOXKUTENbHBIN INepHol (GyHK-
x
ouu y = 2th'

OTtBer:

22



Tecr 3. YérHble U HeYETHBIE (PYHKIIHM.
IlepuoauunocTs (15 Mun)

Bapuanm 2

Ha#iaute snaueHue QpyHknum f(x) = %tg (x - %J B TOYKE
x =X
0 3 M

OTBer:

Haitgure obinacTs onpeneneHusa Gpyaxmuum f(x) = — \/—5_1—
x_

OTtBer:

Haiiagute o6macTh 3HaueHH GyHKIUHK Yy = 6sin(x — ).

OTBer:

IlocTpoiiTe 3cku3 rpadpuxa pyHxnuu y = (x + 1),

y

23



5. VYcranoeure, ¢yHKuuA f(x)=1+xcosx aABIAETCA:
a) 4éTHO#M; 6) HedyEéTHOM; B) HU 4YETHOI, HU HEYETHOU.

OTBer:

6. Hailigure HaMMEHBIINHA IIOJIOKHUTEJIBHBIN Iepuon GyHK-
nuy y = sindx + 2,

OTser:

24



Tecr 3. UéTHble M HeuéTHBIC (PYHKIHH.
Ilepuoapuunocts (15 mMuH)

Bapuanm 3

1. Haiigure 3BadyeHwe ¢QyHKOUu f(x) = -~0,3sin (x - {—)

3n
B TOYKEe X, = —.
4
OrserT:
2, Haiiaure o6sacTb onpeneneHuss GyHEKOUH f(x) = 73x .

OrBeT:

3. Haitqure obnacTey 3Hayenuit dysxuum y = 0,5cos (x + %)

OTBer:

4. TlocrpoiiTe 3cKu3 rpadpuxa GyHKnuUM y = (x — 2)=%.

U

[=]
[uy
wY

3—Txauesa, 10 kn. 25



5. VYcranoBure, &yHkuua f(x)=1-xsin3x saBagercsa:
a) 4éTHOIi; 6) HeUETHOM; B) HM UETHOI, HU HEUYETHOM.

OTBer:

6. HaiinuTe HauMeHBINHMH IIOJOKHUTENbHBIA Nepuos (YHK-
ouu y = —cos 2x.

OTser:

26



Tect 3. Yérnble M HeuéTHbIe (DYHKIIUH.
Ilepuognunocts (15 MuH)

Bapuanm 4

Haiigure 3nauenue pyuxknuu f(x) = 4 ctg (x + %) B TOYKe
x. =~
0 6 ¢

OTBerT:

Haiignre ob6nacTs ompenesnenns ¢dbyskoun f(x) = ctgx — 4.

OTBer:

. o 8
Haiigure o6nacTh 3HaYeHUH PYHKIUH Y = p—y +1.

OTser:

ITocTpoiiTe acku3 rpaduka GpyEKmuu y = x° +1.

Yl

27



VcranoBure, &yHKIuUa f(x) = x’cos2x -3 saABiAeTcs:
a) 4éTHOIi; 6) HeYETHOM; B) HU YETHOH, HHM HEUETHOM.

OTBer:

Halignre HamMeHbIUMH IMOJJOMKHUTEJIbHBIN
X
ouu y = ctg—3— -1.

OTBerT:

nepuon ¢yHK-

28



Tect 4. Bozpacranue u yGniBanue
byaxkmui. Ixcrpemymsl (40 mun)

Bapuanm 1

Ha pucynke usobpaxén rpabux ¢yHKmuUM y = f(x).

Y

Haiigunre: a) npoMeXyTKH Bo3pacTaHMsa (QYHKIHH,
6) mpoMe)kyTku yObIBaHHA (DYHKIUU; B) TOUKH MAaKCHU-
MyMa QYHKIHUW; I') TOUKM MUHHUMyMa QYHKIUH; O) MakK-
CUMyMBI (GYHKIHH; €) MHHHUMYMBI QYHKIHUW; K) HYJIHN
¢byHKIINKM; 3) IPOMEXYTKH 3HAKOIOCTOSHCTBA.

OTBer:

Hajigure nmpoMe)XyTKM BO3pacTaHUSA U yObIBAHUA (QYHK-
oy y = —x? + 4x.

OTBeT:

Haiigure TOYKM MaKCHMMyMa M TOYKH MHHHMyMa (QYHK-
muu y = 2cosx + 1.

OtBer:

29



CpaBHuTe uyucJa:
a) sin?iTn u sin %t; 6) ctg 2 u ctg 3.

OTBer:

Haiigure o6nacrs omnpefeneHus u o06jacTh 3HaYeHUN
dyHKIUHN:
a) y=-—-tgx; 0) y = cos 2x + 3.

Orser:

3aMeHHUTe BBIpa)KeHUE DABHBIM €My 3HAuUeHUEeM TOH ke
TPUTOHOMETPHUYECKOH (DYHKIIMKM C HAMMEHBIIIUM IOJIOKH-
TeJbHBIM apPTyMEHTOM:

a) ctg %; 6) sin (— lgi).

OTBerT:

Koopaunara ABUMKYILErocs Tejla U3MEHAETCS BO BPeMeHU

(BbIpa’KEeHHOM B CeKYHJIaX) II0 3aKOHy X (t) = bcos | 3nt + % .

Haiigure nepuox KonebaHuii TeJia.

OTtBer:

30



Tect 4. Bo3pacranue u yOGnIiBaHHE
byaxnuii. Ixcrpemymsl (40 mun)

Bapuanm 2

Ha pucyske usobpaxén rpabux pyHxuuu y = f(x).

Hajigure: a) mnpoMesXyTKH BO3pacTaHuUsA (QYHKIUH;
0) ODpoOMeXYTKH yOnIBaHMA (DYHKIHH; B) TOYKH MAaKCH-
MyMma GYHKOHH; ') TOUKM MHHEMyMa QYHKIHH; X) MaK-
CUMYMBI (PYHKIHHM; €) MUHAMYMBI (GYHKIHNH; K) HYJIH
GyHKIUK; 3) IPOMEXYTKHN 3HAKOIOCTOAHCTBA.

OTBerT:

HaiiniuTe npoMesXyTKM BO3pacTaHUsA U yObIBaHUS (DYHK-
ouu y = x%2 - 9.

OtBer:

HaiignTe TOYKHM MaKCHUMyMa W TOYKM MHHUMyMa (yHK-
uun y = -sinx + 3.

OTtBer:

31



4.

CpaBHuTE UHCJIA:
4n

5 6) tg 1 u tg0,5.

T
a) cos 3 H COS

OTBeT:

Haitnute o6GmacTts omnpezejeHus u o00JacTh 3HAYEHUHR
GyHKIUHU:

a) y = 2ctgx; 6) y=sin32C-—2.

OTBer:

3aMeHHTe BLIpA)KeHNe DABHBIM €My 3HAaYeHHeM TOiH e
TPUIrOHOMETPHUECKOH GJYHKIUK ¢ HAMMEHBIIUM IIOJIOMKU-
TeJLHEIM apryMeHTOM:

19n |, 21rn
a) cos (— T)’ 0) tg 5

OTBeT:

KoopanHaTta ABHIKYIIErocs Teja M3MeHseTcd BO BpeMEeHH
nt T
(BBIDA’KEHHOM B CEKYHZaX) II0 3aKoHy X (t) = 2cos 3 + rak

Haitgute nepuos xosebaHuit Tejna.

Otser:

32



1.

Tect 4. Bozpacranue u yObiBaHHEe
byaxnuit. Ixcrpemymsr (40 MuH)

Bapuanm 3
Ha pucynke m3o6pakén rpadur dyuHxmum y = f(x).

s R R s e

7 R

Haiiante: a) npoMesXyTKHM BO3pacTaHHs (PYHKIHH;
6) mpoMe)XyTKH yOmBaHuA (GYHKOMHM; B) TOYKH MaKCH-
MyMma QYHKIHH; I') TOUKM MHHUMyMa QyHKOUHN; L) MaK-
CHMyMHEl GYHKOUH; €) MUHUMYMH OGOYHKOHH; K) HYJIH
byHKIUM; 3) IPOMEXYTKH 3HAKOIOCTOSHCTBA.

OTBer:

HaiifuTe DpOMEXYTKH BO3PACTAHUA M YORIBAHUA (DYyHK-
ouu y = —x2 + 25.

OrBer:

Haiigure TOuKM MakCMMyMa M TOUKH MHHHMyMa QYHK-
mun y = 3sin x —- 2.

OTBer:
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CpaBHuTe umucJa:

2) tg = u tg —1—“; 6) sin 3 u sin 1,7.

Otser:

Haiigure o6sacTs omnpepesieHMA M 06JjacTb 3HaYeHUHU
dyHKLIMHA:

a) y = —-3ctg x; 6)y=cos—}+1,

OTBeT:

3aMeHUTEe BhIpaKeHHE PaBHLIM €My 3HAa4Ye€HUEeM TOU ke
TPUTOHOMETPUYECKOH (DYHKIUYU C HAMMEHBIIIUM IIOJIOMXKM-
TeJIbHBIM apryMEHTOM:

167 .. 16=m
a) tg (— - 5 6) sin 3

OTtBeT:

KoopamHaTta IBUKYINErocs Tejla U3MEHAETCS BO BPEeMEHH
nt T
(BBIpAsKEHHOM B CEKYH/aX) II0 3aKOoHY X (t) = 3cos (? + 3

Haiigure nmepuon xosebaHuil Teja.

OTeeT:
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1.

Tect 4. Bo3pacranue u yObIBaHMEe
byaxuui. Ixcrpemymsl (40 muH)

Bapuanm 4

Ha pucynke usobpakén rpadpux GyHxmum y = f(x).

i
4
1
!
— _1|,_ D DS [ S S
I

11/~

i

Haiigure: a) DpoMEeXYTKH Bo3pacTaHusa QYyHKIUH;
0) mpoMeXXYTKHM yOmIBaHMS (PYHKIHH; B) TOUKH MAaKCH-
MyMa QYHKIMH; I') TOUKH MUHAMyMa QYHKIHH; 1) MaK-
CUMYME (QYHKIONM; €) MUHUMYMBI (GYHKIUH; K) HYJIH
byHKINY; 3) OPOMEXYTKHN 3HAKOMOCTOSHCTBA.

OTser:

HaitagurTe OIpOMeXYTKM BO3pACTAHHUA ¥ yOBIBAHUA (DYHK-
ouu y = x% + 2x.

OTBerT:

HajiguTe TOYKM MaKCMMyMa M TOYKH MHHHMyMa (GYHK-
uuu y =1 - cos x.

Orser:
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CpaBHHUTE uHCJA:

a) ctg%’E u ctg—g; 6) cos 2,2 u cos 2.

OTtBer:

Haiigure o6sacTh omnpejeJeEMsas B 00JacTh 3HaAYeHUH
GyHKIIUHU:

a)y=%tgx; 6) y = sinbx — 4.

OTBeT:

3aMeHHUTe BbIpa’KeHUE DABHBIM €My 3HaueHHeM TOH ke
TPUTOHOMETPHUYECKOH (PYHKIHH ¢ HAMMEHBIIUM ITOJIOMKU-
TeJILHBIM apryMeHTOM:

) ctg 1o 6) cos (— B )

OTBeT:

ROOP,III/IHaTa ABHIKYIIErocd Tejga M3MeHAEeTCA BO BPEeMEHHU

(BBIpa’keHHOM B CEKYHAAX) 110 3aKOHY x () = 4cos | 2nt + % .

Haiigure nepuon xkoaebGaHuit TeJa.

OTBerT:
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Tectr 5. Pemienue TpHromoMerpMuecKux

YPaBHEHHH M HepaBeHCTB (25 MHH)

Bapuanm 1

. 38
Brruncaure arcsin -

OTtser:

Briuucaure arccos 0.

OTBer:

Brrumnciaure arctg(— 7%—)

OTBer:

Breruncaunre arcctg 1.

OTBerT:

Haiigure BhIpa)XeHHUs, He MMeIOIMe CMBICJIA:

arccos V3. s arcsin(— —Z—), arctg 16, arccos %

OTBer:

Pemure ypaBHeHue:

a) tgx = 21; 6) sinx = %; B) cos x = 0,9.
OtBer:

Pemure ypaBHeHwue:

a) cos x = 0; 6) ctg x = 0; B) sinx = -1.

OTBer:
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10.

Pemiute ypaBHeHUe:

a) Sinx=—-\/2—§; 6) tgx = —/3; B) cosx:%.
OtBer:

Pemure ypaBHeHue cos 3x = —1.

OTtBer:

Haiiaute MHOXeCTBO 3HAUEHMH ¢, YAOBJIETBOPAIOIINUX He-
. V3

paBeHCTBY sin t < — —, ¥ TPUHAUIEXKAIMHUX IPOMEKYTKY

[—m; O]

OTserT:
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Tect 5. PemieHHe TPHrOHOMETPHUYECKHX

YPaBHEHHH M HepaBeHCTB (25 MHH)

Bapuanm 2

Beruuciaure arcsin(—1).

OTtBer:

Brruucaure arccos(— _ng)

OTBer:

Briuucaure arctg 0.

OTteer:

Beruuciaure arcctg J3.

OTBer:

HaitnuTe BRIpa)KeHUs, He MMeEMOILINE CMBICJA:

arcctg 30, arcsin %, arcsin V2 , arccos (-1).

OTtBer:

Pemunrte ypaBHeHME:

a) sinx = %; 6) cos x = 0,2; B) ctg x = 1,8.

OTeer:

Pemure ypaBHeHHe:
a) tgx =0; 6) cosx =1; B) sinx = 0.

OTReT:
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8.

10.

Pemunre ypaBueHue:

V3

a)cosx=——2—; 6)ctgx=J§; B)sinx=g.

OTBeT:

Pemure ypaBHeHue sin(x + %) =-1.

OTBeT:

Hajligure MHOXX€CTBO 3HA4YeHUH #{, yAOBJIETBOPAIOMIUX He-
1
paBeHCTBY cost > 2 ¥ OPHUHAIJIEKAIINX IPOMEKYTKY

53]

OrBer:
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Tect 5. Penmienne TPUroOHOMETPHMUYECKHX
YPaBHEHHH M HepaBeHCTB (25 MuH)

Bapuanm 3
Brruucaute arcsin 0.

OrBeT:

Brruncaure arccos (—1).

OTBer:

Brruucaure arctg (— J3 ).

OTBer:

Bruruncaure arcctg L.

J3

OTBer;

Haitnure BRHIpa)KeHUs, He HMeKINHUe CMKICIA:

arcsin %, arctg (—15), arccosm, arcsin J5.

OTBer:

Pemnre yparHEeHHE:

a) ctgx =13; 6) cos x = —;—t-; B) sin x = .‘/_26_
Ortser:

Pemnre ypaBaEEeHME:
a) sinx = 0; 6) tgx =1, B) cos x = —1.

OTBerT:
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10.

Pemiure ypaBHeHue:

3,
2 b4

a)cosx=%; 0) sinx = —

OrBer:

. T
Pemnte ypaBHeHMe s1n(x - E) =-1.

OTtBer:

HaiiguTe MHOKeCTBO 3HAYEHMIl ¢, YAOBJETBOPAIOIIUX
. 2

HepaBeHCTBY sin t > % M ODPUHANJIEXKAIIUX IIPOMEKYTKY

[0; m].

OTBer:
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Tect 5. PemreEne TPHrOHOMETPHYECKHX
YPaBHeHMIi 1 HepaBeHCTB (25 MuH)

Bapuanm 4

Brruucaure arcsin(— %)

OTser:

1
Briuucaure arccos 3

OTtser:

Briuncaure arctg(—1).

OTBeT:

Briuncaure arcctg O.

Orser:

Haiigure BHIpa)kKeHHs, He HMeIOIMe CMEICiA:

arccos(— %), arcsin —':130, arctg 24, arccos g—

OTBer:

Pemute ypaBHeHHe:

a) cosx=2—3n—; 6) tg x = 3m; B) sinx=—‘£—5——.
OTeerT:

Peminte ypaBHeHue:

a) ctgx = -1; 6) cos x = 0; B) sinx = —1.

OTBerT:
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Pemure ypaBHeHUe:

. 1 1 V3
a) sin x = — =; 0) tgx = —; B) COS X = —,
) 5 ) tg 73 ) P
Oreer:
x
Pemurte ypaBHeHue cos 5= -1.
Oteer:

. Haiigute MHOKeCTBO 3HaUeHUH #, YAOBJIETBOPAIOIUIUX HeE-

PaBeHCTBY COSt < — 3/22 ¥ IpUHAQJIEKALUX IPOMEXKYTKY

[E. 3_71
2’ 2]

OTrger:
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Tect 6. IloraTHA 0 MPOM3BOXHOM
M HenmpepsIBHOCTH pyHKIuUU (15 MuH)

Bapuanm 1

Hcnonb3ya pUCYHOK KM yKasaHHBIe HAa HEM o06o3HaueHuUd,
HalauTe NpupalneHue QyHKIUHU Yy = f(x) B TOUKe Xx,.

-02 01 o 01 02 03 04

Xo | |TAx  x=xotix x

OTBer:

Haiigute npupamenusa Ax u Af B Touke X, €can
f(x)=x2+38, x,=1, x=0,9.

OTBer:

Onpenenute 3HAKU YIJVIOBHIX KO3(DMUIMEHTOB KacaTellb-
HBIX, NPOBEAEHHBLIX K rpadury ¢yHrmmm y = f(x) uepes
TOYKM ¢ abcruccaMu X, M X,, UCIOJIb3ys PHUCYHOK.
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Hailinure npousBoguyo dyurmuum f(x) =5 — x.

OTBeT:

HaliguTe 3HauyeHume npou3BOZHON GYHKIMH f(x) = x3
B ToukKe — 2.

OTtBer:

Ucnons3ya puCyHOK, Ha¥AWUTE TOYKH, B KOTOPHIX (QyHK-
nusa y = f(x) He sABAsieTCA HENPEpPBLIBHOM.

A

OTBer:

YeraHoBUTE, K KAaKOMYy 4YHCIYy CTPEMUTCA QYHKIUA
1
f(x) = x2 + ~ -y OPu X — -1.
-

OTBer:
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Tect 6. IlorATHA 0 MPOM3IBOTHOM
M HenpepsIBHOCTH (GyHKIUH (15 MuHH)

Bapuanm 2

Hcnone3ysa puCYHOK M yka3aHHBIe Ha HEM 00O3HAYeHUA,
HaWauTe NpupameHue QyHKIuU y = f(x) B Touke Xx,.

y
——-0,3}- - —-
|
e (S L T
—02 -01 | | 0;1 02 03 04 ? N
o] Gx x=xmtoxr F

OTtBerT:

HaiiguTe npupamenus Ax u Af B Touke X, e€ciIu
T

n
3T

f(x) =cosx -1, x, = 3

OTeer:

OmnpenennTe 3HAKH YIrJIOBBIX KO3((PHUIHEHTOB KacaTelb-
HBIX, NPOBEAEHHBLIX K rpad®uKy GyHKIHH y = f(x) depes
TOYKM ¢ abcuuccaMu X, U X,, MCHOJb3ydA PHCYHOK.

OTtBer:
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Haiigure npoussoguyio ¢yurmuu f(x) = 0,7x + 6.

OTtBer:

Haiinure 3HaueHHe NpPOU3BOAHOM GyHKIuUM f(x)=Jx
B TOouKe 9.

OTtBeT:

Hcnonb3ya pUCYHOK, HAMAWUTE TOUYKH, B KOTOPHIX PyHK-
uua y = f(x) He ABAsieTCA HENPEPLIBHOM.

7!

OTtBer:

YcraHOoBUTE, K KAKOMY YHCJIY CTPEMHUTCA OQYHKIUA

X
f(x) = . opu x — 2.
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Tect 6. IlorATHA 0 MPOM3BOITHOM
H HemnpepsiBHOCTH Qynkuuu (15 mun)

Bapuanm 3

1. Hcooab3ysa PHUCYHOK UM YKasaHHEIE HA HEM 060o3HadYeHUs,
HaliguTe npupameHve GyEKOHU ¥ = f(x) B TOUKe X,.

—02 01, | 01 02 03 04 x

B R

OTtser:

2. Haiianre npupamenus Ax u Af B Touke X, eciu
fx)=x*+2, x,=1, x=11.

OTBer:

3. Ompeaenure 3HAKH YIrJIOBHIX KO3(hPHUIIMEHTOB KacaTeJb-
HBIX, NMPOBEAEHHHX K rpadury GyHKnuum y = f(x) uepes
TOYKM ¢ abcnuccaMu X, M X,, UCIOJb3Yys DPUCYHOK.

OTBer:
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Haiinure npoussoauyio dbyukunum f(x) = —3x + 8.

OTBerT:

Haiigure 3Hauenme mpousBogHON GyHKIuUM f(x)= x3
B TOuke 4.

OTBer:

HNcnonp3yda PHUCYHOK, HaWNUTEe TOYKH, B KOTOPBIX (PYHK-
nusa y = f(x) He sABIseTCA HEIPEPBLIBHOM.

Yy

OtBerT:

VceraHOoBUTE, K KAKOMY UYHCJIY CTPEMHUTCS QYHKIUA

2
f(x)=2x—x? npu x — —6.

OTBerT:
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Tectr 6. IlomaTna 0 IIPOU3BOTHOM
M HenpepsiBHOCTH yHKHMH (15 MuH)

Bapuanm 4

1. Hcooas3ysa pUCYHOK M yKa3aHHBIE Ha HEM 0003HAYeHHA,
HaliauTe npupaiueHue GyHKIMU y = f(x) B TOuKe X,.

T
T 04
' \
0,31
]
0,1 : _
02 -01;0/ 01 02 03 04
| %o Rz *=xtox %

OTBer:

2. Havigure npupameHua Ax u Af B Touke x, eciIu
f(x) = sin*x, x, = §4£, x = 2%

OTBerT:

3. OmpepesuTre 3HAKH YIJIOBHIX K03(h(DHIUEHTOB KacaTelb-
HBIX, IIPOBeZEHHBLIX K rpadukry GyHrmum y = f(x) depes
TOYKHU ¢ abcuuccaMu x, ¥ X,, HCIOJb3ys PHUCYHOK.

OTtBeT:
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Hatigure npoussoguyo ¢byukuum f(x) = 4 + 0,3x.

OTtBerT:

HaiinuTre 3HaueHMe INIPOM3BOAHOH GQYHKIUK [f(x) = x?
B TOuKe —3.

OtBerT:

Hcnonb3ya pucyHOK, HaflfiuTe TOUKMU, B KOTOPHIX (DYHK-
nusa y = f(x) He ABASETCHA HEINPEPhIBHOII.

y

)xl X9 X3

OTBerT:

YcraHoBUTEe, K KaKOMy 4YNCJIY CTPEMUTCA QPYHKIUAA

fla) = 22

opu x — —2.

"OTBerT:
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Tecr 7. Haxoxaenue mpousBoaHbix (20 mun)

Bapuanm 1

1. Haiigure npoussoanyo dyaknuu: a) f(x) = x* + x%

6) f(x) = JVx(1 - x); B) f(x) =

2x-3°
OTBeT:

2. Haiigure f'(-0,2), ecau f(x) = 5x*.

OTtBerT:

3. Haiiaure npoussosHyo GyHKuuu: a) f(x) = (3x —10);
6) f(x) = 0,3cosx; B) f(x) = % + tgx.
OTtBert:

4. Haiigure f’(g), ecau f(x) = — %sin(Zx + —g)

OTBer:

Bapuanm 2

1. Haiiaure npousBoguyo GyHKmuH: a) f(x) = 1+2x;
x
6) f(x) = Vx(2 - 5x); B) f(x) = x3+ 7.
OrBer:
2. Haitgure f'(3), ecau f(x) = —%x5.
Orser:
3. Haitgure npousBogHy0 GyHKIuU: a) f(x) = (5—3:7)4—;
6) f(x) = 5+ sinx; B) f(x) = 3ctgx.

OTBer:

. e _ x n
4. Haitaure f (2), ecau f(x) = O,Zcos(2 4).

OTtrer:
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Tect 7. Haxoxnenune mpousBogusix (20 MuH)

Bapuanm 3

1. Haiigure npoussogHyo GyHKLUH: a) f(x) = (x3 — 1)V x;
6) f(x) = x + dx; B) f(x) = —>—.
5—-4x
OTtBer:

2. Haiigure f'(4), ecnu f(x) = —4x72.

OTBer:

3. Haiigure npoussoauyo ¢ysHkimuu: a) f(x) = (7 — 6x)3;
6) f(x) = 6sinx; B) f(x) =2+ tgx.

OTtBerT:

4. Haiigure f’[—g—), ecan f(x) = —5cos (3x — w).

OTBerT:

Bapuanm 4

1. HaiiauTe npoussogHyio GyHKOuM: a) f(x) = x3 — 2x;
6) f(x) = =13 B) f(x) = VE(x? + 3).

5x-6"
OTserT:

2. Haiigure f’(— —;—), ecan f(x) = 2x73.

OTBer:

3. Haiianre npoussoanyo @yHKIMUH: a) f(x) = (3_xiT)6;
6) f(x) = 3 + cosx; B) f(x) = %ctgx.
OtBert:

X

. s T _ _E . 1‘.
4. Haiinure f (2)’ ecaun f(x) = > sm(3 + 6].

OTBer:
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Tect 8. IIpumenenus HeNPePLEIBHOCTH
u npoussoxaou (20 mu=n)

Bapuanm 1

(x-1D(x+2) > 0.

Pemure HepaBeHCTBO 3
x —

OTtBer:

C moMoInbI0 PHUCYHKA HaWauTe 3HAYeHWEe IIPOU3BOAHON
dysxuum y = f(x) B Touke x, = —1.

y‘ . . SO :
k3 Lo s s

no
.8y

OTBerT:

Haiigure TaHreHc yria HakJIOHA K OCH abcmucc Kacareiab-
HOit Kk rpadurky dysxnuu f(x) = 3x2, npoxogameit uepes
Touky A(-1; 3).

OTseT:
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4.

3anuimnTre B 00IlleM BHAe YypaBHeHHWEe KacaTeJbHOM K rpa-
burky obyEruun y = f(x), nDpoxogdllei duUepes TOUKY
¢ abcuuccoit x, = 0,7.

OTBeT:

C nomombio dopmyanl (1 + Ax)" =1+ nAx HalauTe mpH-
6MxEéHHOe 3HaueHUe uucaa 0,967.

OTBer:

MarepuanbHasa TOUKA ABMMKETCH INPAMOJNHHENHO B 3aBH-
CHMOCTH OT BpeMeHM ¢ (B CeKyHZax) II0O 3aKOHY
x(t) = 2t* — 3t%. Hahgurte ycKopeHue a(t) mepeMemieHUS
x(t) (B MeTpax) B MOMEHT BpeMeHHU t, =2 c.

OTBer:
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Tect 8. IIpuMeneHHs HeNMpPepbHIBHOCTH
1 npousBogHoi (20 mMuH)

Bapuanm 2

x—-2

Pemure mepaBenctBo ————— < 0
(x+1(x—-4)

OTBer:

C noMombio pHCYHKa HaiifjuTe SHAYEHHE IPOH3BOLHOMI
¢yaxkouu y = f(x) B Touke x, = 1.

ey - . i

we

e

OTtBerT:

Haiigure Tanresc yrijia HaKJIOHA K OCHM abCIHCC KacaTelb-
HOM K rpadury ¢yHrmum f(x) = —2x3, npoxomsmeit ue-
pe3 Toury B(l; —2).

OTBer:
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3anuminTe B o0llleM BHe YPaBHEHHE KacaTelbHOH K rpa-
bury dyHknum y = f(x), npoxomsiiei uepe3 TOUYKY C
abcuuccoit x, = —5.

OTtser:

C nmomombio Gopmysisl (1 + Ax)” =1+ nAx HaliguTe npu-
Onm:kEéHHOe 3HayeHue uyucia 1,036,

OTBer:

MarepuanbHasd TOYKA OBUMKETCH IIPAMOJIMHENHO B 3aBU-
CUMOCTHM OT BpeMeHH ¢ (B CeKyHZax) II0 3aKOHY
x(t) = —t3 + 5¢2. Haiizure yckopenue a(t) NnepeMelleHUs
x(t) (B MmeTpax) B MOMEHT BpeMeHH t, = 3 c.

OrBer:
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Tect 8. IIpyuMeHeHnsa HenmpepHIBHOCTH
H npoussoxHoi (20 muH)

Bapuanm 3

xx=-5 g,

Pemure HepaBeHCTBO 76

OTBer:

C moMoIubl0 PHUCYHKa HAWAWTEe 3HAYeHWEe IPOU3BOHOM
dyHKDUMN Yy = f(x) B TOuKe X, = 1.

OTeerT:

HaiiguTre TaHreHc yriia HaKJOHA K OocH abclycC KacaTeb-
HOM K rpapuKy pyrxnmmum f(x) = 0,5x% + 4, npoxozsaiei
yepe3 Touky C (- 2; 6).

OTBer:
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3anumute B OOIIEeM BuJe YpPaBHEHHE KacaTeNbHOH K
rpadury dysruum y = f(x), npoxoxsieii yepe3 TOUKY C
abcouccoit x, = 2,

OTBer:

C nomoursio dopmyasl (1 + Ax)” =~ 1+ nAx HalguTe npu-
6nuxénnoe 3HaueHue yucya 0,945,

OTtBerT:

MarepuanbHad TOYKa JOBHIXKETCA NOPAMOJUHEHHO B 3a-
BUCHMOCTH OT BpeMeHH ¢ (B CeKYHZaxX) IO B3aKOHY
x(t) = t* + 2¢%. Haiigure ycKopenue a(t) nepememieHusA
x(t) (B MmeTpax) B MOMEHT BpeMeHHU %, = D c.

OTserT:
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Tect 8. IIpumMeneHUs HenmpepbIBHOCTH
M npou3BoxHoi (20 MuH)

Bapuanm 4

x+3

Pemure mepaBeHCTBO ————————— =
P (x=-D(x+2)

OTtser:

C noMompI0 PHUCYHKA HAWANTe 3HAYEHHE NOPOU3BOAHOM
dyuxnuu y = f(x) B Touke x, = 2.

yi ‘
ol
,,,,, Al
T
o i/ | =
| S/
-2

OTBer:

HaiinuTe TaHTEHC yIJIa HaAKJOHA K OCH abcimmce KacaTelb-
3

. x .

HON K rpadury obyHrmum f(x) = - + 1, npoxopameit

uyepes Toury D(3; — 8).

OTtser:
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4.

3anuiuuTte B OOI[EM BHe YpaBHEHHe KacaTeJbHOH K rpa-
bury dyHruum y = f(x), mpoxondieil uepe3d TOUYKY C
abcnuccoit x, = — 9.

OTtBer:

C momomeio popmyasl (1 + Ax)" =1+ nAx HaliguTe npu-
6JHMKEéHHOe 3HadeHue uymcaa 1,057,

OTtBer:

MarepnanbHas TOYKa ABHMKETCH HOPAMOJHMHENHO B 3aBU-
CHMOCTH OT BpeMeHH ¢ (B cCceKyHJax) II0 3aKOHY
x(t) = —2t3 — 3t2. Halinure yckoperue a(t) mepeMeIeHus
x(t) (B MeTpax) B MOMEHT BpeMeHHu t, = 4 c.

OTtser:

64



Tect 9. IIpumeBeHMs TPOM3BOTHOM
K HcciaexoBaHuio pyHKmuu (20 mMun)

Bapuanm 1

HaiifuTe OpOMeXYyTKM BO3paAcTaHUsA U yObHIBAaHMA (PYHK-
ouu f(x) = -8x%2 + 6x — 1.

OTBer:

Ha pucyske usobpaxxén rpabux ¢yuxmmu. a) Hafizure
CpeAu TOYeK X,, X, X; X, X5 X5 X, KPUTHUECKHUE
TouykH GyHKOUHU. 6) YcTaHOBUTE, KaKHe M3 ITHX TOUEK
ABJIAIOTCA TOYKAMHM MakKcumyMma ¢yHKouu. B) Onpeaenure
TOYKU MUHUMyMa QYyHKIUH.

OTtBerT:

HaiiguTe TOYKY MaKCHMyMa M TOYKY MHUHUMyMa QYHK-
nuu y = f(x), ecau uasecTHO, uTo f'(x) = x% — 5x + 6.

OTBer:
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Ha pucysnke wnsob6pakéd rpapuk dyuxkuuu. Haiigure
HauboJsblllee ¥ HaMMeHbIIlee 3HAUeHHA (PYHKIMH Ha IIpPO-
MEeXYTKe:

a) [-4; -1]; 6) [2; 6].

OTtBeT:
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Tect 9. IIpumeHeEMa NMPOM3BOTHOM
K HcciaemoBaHuo pysxnuu (20 muH)

Bapuanm 2

Halizute mpoMeXyTKH BO3pacTaHUA M yObIBaHUA (PYHK-
oun f(x) = x% - 3x.

OTBer:

Ha pucynke usobpaxxén rpabpur ¢ysxnuu. a) Haiigure
cpelM TO4eK X, X,, X3, X, X5 X4 X; KDHUTHYECKUE TOUKH
byuknun. 6) YcraHOBHUTE, KaKHe U3 3THX TOYEK SBJIAIOT-
cd TOYKaMM MakcumyMa ¢byHKnuu. B) Onpefenre TOYKHU
MUHHMYMa QYHKIMH.

Haiigure TOUKy MakcHMyMa M TOYKY MHHHUMyMa (PYHK-
ou¥ y = f(x), ecam msBecTHO, 4TO f'(x) = —x2 + 6x.

OTBer:

67



Ha pucynrke wnsobpakén rpapur dyuxuuu. Hadigure
Haubosblilee ¥ HaNMeHblllee 3HAUEHHUA (GHYHKIUM Ha IpPO-
MeXxXyTKe:

a) [-5; -1]; 6) [0; 4].

OTseT:
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Tect 9. IlpuMenenuss NMPOU3BOTHOM
K ucciaemoBanuio pyaxmuu (20 mun)

Bapuanm 3

HaiizuTe mpoMesXKyTKH BO3PACTAHUSA M yObIBaHUA (HYHK-
2

ouu f(x) = %—5x+3.

OTeerT:

Ha pucyuke usobpayxén rpadbuxk dyHkuuu. a) Haiigure
cpeiu TOYeK X,, X,, X3, X, X5 X4 X; KPDUTUUECKHE TOUKH
GyHKIHH. 6) YcTaHOBUTE, KAKNE U3 3TUX TOYEK SBJIAIOT-
cA TOYKaMM MakKcumyma pyHKuuu. B) Onpejenre TOUKHU
MUHUMYMa QYHKIIHH.

17

8
3
Ry

OTBer:

HaiiguTe TOYKY MaKCMMyMa M TOYKY MHHHUMyMa (YHK-
nuu y = f(x), eciu ussecTHO, 4TO f(X) = ¥° + x — 2.

OTger:
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Ha pucynke wusobpakén rpabur dysknuu. Haiigure
HauboJIblllee ¥ HauMeHbIllee 3HAYeHUs (PYHKIIMM Ha IIPO-
MEeXYTKe:

a) [-5; -3]; 0) [2; 6].

RrY

OTser:
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Tect 9. [IpumeHEeHNI MTPOU3BOTHOM
K ucciaegoBaHuio ¢pyHxuun (20 mun)

Bapuanm 4

Haiignre nmpoMeXyTKHM BO3pAacCTaHUSA M yObIBAHUA (PYHK-
ouu f(x) = —x3 + 12x.

OTtBerT:

Ha pucymke mao0paxéH rpaduxk pyHrmuu. a) Haitgure
cpeiu TOYEK X;, X,, X3, X, X5 Xg X; KPDUTHUECKHE TOUKM
dysrOuu. 6) YcTaHOBUTE, KAKHE U3 3TUX TOUYEK SABJISIOT-
cAd TOYKaMM MaKcumyma GyHKuuu. B) Onpegenure TOUYKH
MHHHMyYMa GYHKINH.

X1 Xg X3 | X4

OtBer:

HaituTe TOUKY MaKCHMyMa M TOYKY MHUHMMyMa (DyHK-
uuK y = f(x), ecan usBecTHO, 4TO f'(X) = —x* +16.

OTBerT:
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Ha pucyske wusobpakén rpabur dyuxknuu. Haligurte
HauboJblliee ¥ HauMeHbIllee 3HAYEHUS (GYHKIIMH HA IIPO-
MeXKyTKe:

a) [-4; O]; 6) [0; 6].

OTBer:
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Teer 1

Bapuanm 1.

Bapuanm 2.

Bapuanm 3.

Bapuanm 4.

Teer 2

Bapuanm 1

Bapuanm 2

Bapuanm 3

Bapuanm 4

OTrBeThI

L3 ew 2 2% 3 150° 4. 2. 5 Y2=% ¢ 7.

7. ~13° 8. cos?a. 9. sin2asin3a. 10. ad - be.

11. -0,28 u -0,96. 12. 0,4. 13. cosa ctgP.

Lmew 2 3% 3 1442 4. 0.5 Y8 6. 5. 7. ~0.8.

10 4 7 24

8. tgZa. 9. sina cos2a. 10. bd - ac. 11. — u — —.
1 25 25

12. e 13. —cosa ctgB. v

1. 1,7 cm. 2. l—glt- 3. 195°. 4. 0. 5. @ 6. —1,25.

7. —%. 8. 1. 9. cos4a cos3a. 10. bd + ac. 11. 0,28

u 0,96. 12. % 13. —tg o cosp.

18 cm 245 3 405°.4.1.5. 2. 6. 3. 7. —0.

b 15 4 5 119
8. sina. 9. sin30 cos2a. 10. ad + be. 11. - —= u

—ﬁ. 12. 0,1. 13. —sina ctgp.

1. 0,6. 2. [%-@) 3.4 <0. 4. -1,5. 5.0.

6. Cm. puc. 1.

Lo o (V2 V2 5 4.0 4 82-2V8

3 2 2 6

5. — 2. 6. Cm. puc. 2

L2 o[ Y2.92) 3 4 20 4 _88 5
3 2 2 2

6. CMm. puc. 3.

106 2 (¥, 1) 3 4<o0 4Y3-2 5,

2 2 2
6. CMm. puc. 4.
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Tect 3

Bapuanm 1 1. 0. 2. (—%+7m; %+nn), neZ. 3. (-oo0; 0)U
U (0; +o0). 4. Cm. puc. 5. 5. 6. 6. 47.

Bapuanm 2 1. % 2. (1; +o0). 3. [-6; 6]. 4. Cm. puc. 6. 5. B.

2n

6. 3
Yy

B\ o N3 %
x

-3 '

Puc. 5 Puc. 6
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Bapuanm 3

Bapuanm 4

N

!"

. -0,3. 2. ( ; 7 U (7; +o00). 3. [-0,5; 0,5].
. Cm. puc. 7. B. 6.

‘“F 2. (s m+7n), neZ. 3. (—00; 1) U (1; +00).

. CM. puc. 8. 5. a. 6. 3m.

Tect 4

Puc. 7 Puc. 8

Bapuanm 1 1. a) [-5; -3], [-2; 4], [6; 7); 6) [-3; -2}, [4; 6], [7; 8]
B) -3; 4; 75 1) —2; 6; 1) — 15 3; 45 e) =35 2; x) 1;
3) [-5; 1); (1; 8]. 2. Boapacraer Ha (—o0; 2], yOniBaer
Ha [2; +00). 3. Toukn MaKcuMyma: 2Tn; TOYKH MHU-

Bapuanm 2

HUMyMa: T + 2An, neZ. 4. a) sm% > sm%;7£
6) ctg2 > ctg3. 5. a) (—— + nn; — 2 Iy nn], neZ;

(_

003 +00); 6) (-oo; +oo) [2; 4]. 6. a) ctg

.. 3T 2
6) —sin—. 7. —.
) —sin 3 7 3

1.

a) [-4; 3], [1; 3], [6; 8]; 6) [-3; 1], [3; 6]; B) —3; 3;

r) 1; 6; 1) 3; 1; e) -2; -3; x) -1; 25 4; T;
3) [-4; -1); (-1; 2); (25 4); (45 7); (7; 8]. 2. BospacTraer
Ha [0; +o00), y6niBaeT Ha (—o00; 0]. 3. Touku mMakcu-

k1 T
mMymMma: — 3 + 27n; TOYKU MUHHMYyMa: 3 +2nn, ne Z.

4. a)cosg > cos 6) tgl > tg0,5. 5. a) (wn; © + nn),

n

€ Z; (—o0; +00); 6) (—00; +00); [-3; —1]. 6. a) cos E;

T
6) tg . 7. 6.
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Bapuanm 3

Bapuanm 4

Tect 5

Bapuanm 1

Bapuanm 2

1. a) [-3; -1], [2; 5], [7; 8L 6) [-5; 3], [-1; 2],
[6; 71 B) -15 55 1) —8; 2; 7; n) 4; 2; e) 0; 1; -2;
x) —3; 6; 8; 38) [-5; —3); (—3; 6); (6; 8). 2. Bospacraer
Ha (—oo; 0], y6niBaer Ha [0; +00). 3. Touku Makcu-

n n
MyMa: 2 + 27n; TOYKM MHUHUMyMa: — 2 +2nn,ne Z.

4. a) tg% > tg%"; 6) sin 3 < sin 1,7. 5. a) (tn; T + 1),

n e Z; (-oo; +00); 6) (—oo; +00); [0; 2]. 6. a) —tg 372;
. 2rm
6) —sin 3 7. 4.

1. a) [-4; -3], [-2; 2], [4; 6); 6) [-3; -2], [2; 4],
[6; 8]; B) -3; 2; 6; 1) -2; 4; 1) -1; 3; 2; e) -3; —2;
) 0; 3; 5; 3) [-4; 0); (0; 3); (3; 5); (5; 8]
2. Bospacraer Ha [-1; +00), ybuiBaeT Ha (—o0; —1].
3. Toukum maxcumymMma: T + 27n; TOYKM MHUHHMYyMA:
2nn, neZ. 4. a) ctg%t < ctgl;—; 6) cos 2,2 < cos 2.

5. a) (—%+nn; —g—+nn), neZz, (—o0; +00);

0) (—o0; +00); [-5; —3]. 6. a) —ctg 4—9“—; 6) cos%. 7. 1.

1. o2 2 3 -Z 4 % 5. I,
3 5 3 5 4 " 5. arccosv3 , arccos 3
6. a) arctg 21+ ntn, n e Z; 6) Her pereHuii;

B) tarccos 0,9 +2nn, ne Z. 7. a) §+nn, nelZz,

6)§+nn,nez; B)—g+27tn, neZz.

8. a)(—l)"*1-£-+1m, neZ 6)—§+nn,nel;
Btl+2tmnez. 9+, nez. 102, _T|
3 3 3 3 3
5n n .. T .
1. - %, 2. 22 3 0. 4. % s z J2.
5 6 3. 0. 4 : 5. arcsin 2 arcsinv2

6. a) Her pemenwnii; 6) tarccos0,2+ 2nn, ne Z;
Byarcctg 1,8 + nin, ne Z. 7. a)nn, ne€ Z;6)2nn, n € Z;

B) 1N, neZ.S.a)i%+21tn, neZ;6)%+1tn, neZz

B)(—l)"-§+nn,nel. 9.—34—n+27m,neZ.
10. (—E; 5).
3 3
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Bapuanm 3

Bapuanm 4

Tect 6
Bapuanm 1

Bapuanm 2

Bapuanm 3

Bapuanm 4

1. 0. 2. . 3. —%. 4. 5. arccos m, arcsin J5.

I
3
6. a) arcctg13 + nn, n € Z; 6) iarccos%+ 2nn, ne Z;
B) HeT pemeHuit. 7. a) nn, ne€ Z; 6) %+nn, neZ;
By n+2nn, ne Z. 8. a)i§-+2nn,nel;

6)(—1)"*1-§+nn,nel; B)—23£+1tn,neZ.

n n_ 3n
9. —§+2nn, neZ. 10. [—, T]

S

1. —-}2 13t— 3. —%. 4. % 5. arcsin @, arccos %
6. a) Her pelIeHuit; 6) arctg3n +nn, ne Z;

B) (—1)"arcsini4_5—+1m, neZ., 7. a) %E+1tn, nelZ;
6)%+nn,neZ; B)—%+2nn,nel.

8. a) (—1)"“~%+1m, neZ; 6) %+rm, ne Z;

B) i%+2nn, neZ. 9. 2n+4nn, ne Z. 10. (%’ 5%)

Ju—y

. 0,1. 2. Ax =-0,1; Af =-0,19. 3. IlLmroc; miioc.

4. -1.5.12. 6. 23 x,. 7. %

1. - 0,2. 2. Ax=%; Af=—%. 3. Munyc; mioc.
4.0,7. 5. %. 6. x,; x,. 7. %
1. 0,2. 2. Ax =0,1; Af =0,331. 3. Ilmioc; mnuroc.
4. -3. 5. 48. 6. x,; x,. 7. —24.

n _1 .
1. -0,1. 2. Ax = BETY Af = e 3. Ilmioc; muHycC.
4.0,3. 5. -6. 6. x; x,. 7. 2

5.
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Teer 7

Bapuanm

Bapuanm

Bapuanm

Bapuanm

Tect 8

Bapuanm

Bapuanm

Bapuanm

Bapuanm

Tect 9
Bapuanm

Bapuanm

Bapuanm

Bapuanm

B R R A

Ha [2; +00). 2. a) x,, X, X, X; X4 6) x,, X

3.

-3x 10

. 2+ H - -0,16.
a) 3x 2x; 6) 2\/_ B) x93 2. -0,16
. 8) ~15(3x ~ 10)%; 6) —0,3 sin x; B) ——. 4. 0.
COos“ x
-2-x 2-15x \ ~
a) P 0) PP B) 3x2. 2. -135.
. a) —20(5x — 4)® 6) cos x; B) ———. 4. 0.
sSin“ x
Tx3-1 12 1
. ; 2x + 4; — 2, —.
a) 2Vx 0) 2x + 4 B) (5 4x)? 8
. a) 18(7 — 6x)™*; 6) 6 cos x; B) . 4. 15.
x
21 ' 5x +3
. 3x? — 2; - ; . 2. -96.
a) 3x 0) G _6) B) P 96
_ B R _1
. a) —18(3x — 8)7; 6) —sin x; B) 3ene 1

. [-2; 11U (3; +o0); 2. —-1; 3. —6;
.y =f0,7x-0,7)+ f(0,7). 5. 0,72; 6. 90 m/c2.

. (=003 ~1) U [2; 4). 2. % 3. —6.

.y = F=5)x +5) + f(=5). 5. 1,18. 6. -8 m/cl.

. (~o0; —6) U [0; 5]. 2. -%. 3. -2.

.y = F(@8)(x - 2,8) + f(2,8). 5. 0,7. 6. 360 m/c2.
. [-3; -2) U (7; +o0). 2. % 3. -9.

.y = F(=9)x + 9) + f(-9). 5. 1,2. 6. ~54 m/c .

. Bospacraer Ha (-oo; 1], y6eiBaeT Ha [1; +o00).
. a) X,, X3, X, X, Xg, Xg5 0) X,, X3 B) X5, X5 3. 25 3.
.a)4; 1; 6) 5; 2

. Bospactaer Ha (—0o; —1] u Ha [1; +00), yGbIBaeT

a [-1; 1]. 2. a) x|, x,, x,, X;, Xz 6) x,5 B) x,, x,.

6; 0. 4. a) 3; -2;06) 5; 1

. Boapacraer Ha [10; +o00), y6riBaetr Ha (—oo; 10].

a) x,, X3 X, X5 X;3 6) x,, x;3 B) x;. 3. —-2; 1.

.a)3;1;6) 4; 1.

. Bospacraer Ha [-2; 2], yb6riBaer Ha (—00; —2] u
55 B) Xg.

4; -4. 4. a) 4; -2; 6) 5; 2.

78



ConepsraHue

Tect 1. CuRYyC, KOCHHYC, TAHIeHC ¥ KOTAHTEHC ........ 5
Tect 2. TpuroHomerpuyeckue PyHKIMHM M UX rpadHKH 13

Tect 3. YéTHBIe N HeUYEéTHBIC QPYHKIUH.
IIepHOAMYIHOCTD . . o v vt ivvensentnosasostonenansans 21

Tecr 4. BospacTanue u yObiBanue (byHKIIHMIi.
OKCTPEMYMBI . « « ¢ oo oo tnenrorosocoenasasanosnsnss 29

Tect 5. PellieHNMe TPUrOHOMETPHYECKHX yPaBHEHMI
M HEPABEHCTB . . .. ccoouensencssosenocacncnsanonns 37

Tect 6. IloEHATHA O NMPOU3BOAHOH H HENPEPHIBHOCTH

DYBKITHM . . .. vttt ieinennnocnnstososossnsnsnsas 45
Tema 7. HaxokgeHNE IIPOU3BOTHBIX . ... ccvcvvueaonn 53
Tect 8. IIpuMeHeHNs HENPEPHIBHOCTH M IPOM3BOIHOI 61

Tect 9. IIpuMeHeHUA NMPOUIBOTHOM
K MCCJEHOBARMIO MYHKIIMHE . ... .cvoueeennaennnnanas 67

79



YuebHOe uU3gaHue

Trauésa Mapuss BiaauMupoBHa
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIH3A

TemaTnueckne TecTbl
10 kaace

BasoBrblil ypoBeHb

3aB. penakiueit T.A. Bypmucmposa
Penaxrop H. B. Pexman
Munaamuit pegakrop E. A. Andpeenkosa
Xynoxuurk O.II. Bozomosrosa
XynoxkectBeHHBIH pegakrtop O. Il. Bozomo.nrosa
Komnbiorepnas rpaduka K. B. Kepzeaen
TexHnueckuil pegaktop u Bepcranninuk H. H. Penvesa
Koppexrrtop T. A. JIebedesa

Hanorosas nwrora — O6miepoccuiickuit kiaaccupukarop npoayrkuuu OK
005-93—953000. Wza. aun. Cepua U Ne 05824 or 12.09.01. IToanucano

B IeyaTh C OopUruHaji-mMakera 12.03.12. ®opmar 60 x 90!/ .
Bymara raserHas. I'apuurypa Llkonbnaa. Ileuats odceTHas.
Yu.-usn. a. 1,80. Tupasx 5000 sks. 3axas N 32073 x-sm).

OTkprITOe aklunoHepHoe obuiectBo «HUaparenbcrso «IIpocseujenues.
127521, Mockga, 3-i1 npoe3x MapsuHoit pouu, 41.

OTneyaTaHO B NOJHOM COOTBETCTBMH C KQYECTBOM IIPEJOCTABJIEHHBIX
martepuanoB B OAO «CmoseHCKH#l mosurpaduyeckuit KOMOMHAT».
214020, r. CmojeHck, yia. CMmonbaHUHOBA, 4. 1.



