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CamocTosiTeibHBbIE PA00THI

Cnenudpuxanus

1. Ha3HayeHne caMOCTOATEJbHBIX padoT

OLEeHUTh COOTBETCTBHE 3HAHWM, YMEHHMM W OCHOBHBIX BHJOB Yy4E€OHOH JEATEIHHOCTH
oOyJaromuxcsi TpeOOBaHUSM K IUIAHUPYEMBIM pe3yJibTaTaM OOyYeHHs] O H3y4aeMbIM TEMaM:
BBIYMCIIUTEIIbHBIE HABBIKM, YMEHHE NPHUMEHSATh HW3YUYEHHBIC CBOWCTBA YWCEN TPH BBINOJHCHUH
BBIUYHCIIUTENBHBIX ONEpallyii, MPOYHOE YCBOCHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaa.

2. O0mue TpedOBaHKsA K NPOLEAype NPOBEACHUA CAMOCTOATEIbHON PadoThI

[Ipu npoBeneHUH CaMOCTOSITEIIBHOW pPabOTHI MpEayCMaTPUBACTCS CTPOTOe COOJI0ICHHE
MOPsIIKA OpraHU3AIMK U POBEJCHUS HE3aBUCUMOM JTMATHOCTUKH.

JlononmHuUTENbHBIE MAaTepUaNbl U 000PYIOBAHNE HE UCTIONB3YIOTCS.
PaGora BeImoOMHSAETCS B paboyeii TeTpaiu.

3. Bpemst BbInoTHeHHs1 padoThI

Ha Beinonnaenue Beeii pabotel orBoautcs 10-20 MUHYT.

4. XapakTepucTHKAa CTPYKTYPHI M COACPKAHUS CAMOCTOATEJIbHONH padoThl

CamocrosiTennbHbIe paOOTHl JTaHBI B JIBYX SKBUBAJCHTHBIX BapHaHTax. MHOTHE W3 HHX
coJieprKaT Mo OJTHOMY 3aJaHuI0 00Jiee BHICOKON CI0KHOCTH. JTH 3aJIaHUsI MOTYT OBITh OMYIIEHBI I
BKJIIOUEHBI B COCTAaB PAOOTHI 110 YCMOTPEHUIO YUUTEIS.

5. IlpumepHas cucTeMa OeHUBAHHUSA PadoT.

Bce camocTosiTenbHble pabOTHI OLEHUBAIOTCS MO CIEAYIOLUIMM KPUTEPHUSIM:
0 —49 % - oueHka «2» (HEIOMyCTUMBIN YPOBEHb)

50 — 74% - oueHka «3» (KpUTUYECKUI1 YPOBEHBD)

75 — 89% - oueHka «4» (10CTaTOYHBIN YPOBEHB)

90 — 100% - omenka «5» (onTUMaIbHBIA YPOBEHD)
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Tpuronomerpuueckue
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KOCHHYC, TaHI€HC, KOTAHTEHC, TpapuKku u
CBOMCTBA
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[IpumensTs GpopmyIibl pu mpeodpa3zoBaHuU
TPUTOHOMETPHUYECKUX BBIPAKCHUI MTpH
OMOIIHU (GOpMYIT

123




CamocrosrenbHas pabora Ne21

1-5 |Tpuronomerpuyeckue|[IpuMeHaTs popMyisl ipu npeodpazoBanuu |1.2.3 6
dopmybl, TPUTOHOMETPUYECKHUX BBIPAKEHHUH MIPU
TPUTOHOMETPUYECKHE [TOMOIITH (HOPMYJT 1.2.4
byHKITUU
CamocrositenpHas padbora Ne22
1 |®yHKuuu u ux Crpoutb rpaduku 3.1.1 1
rpaduku M3YUYEHHBIX (PYHKITUH
3.1.2
2 |MOHOTOHHOCTH OmnuceiBath 10 rpaduxy 3.2.1 1
byHKIMN. MOBEJICHUE U CBOMCTBA (DYyHKITHH
[TpomexyTku
BO3paCTaHUA U
yOBIBaHUS
3 |YérHocTb U OnpenensaTs 3HaYeHUE (QYHKIUU TI0 322 1
HEUETHOCTh (PYHKIUH [3HAUEHUIO apryMeHTa IpH
pa3uyHBIX criocobax 3amanust QyHKIIH;
OIUCBIBATH MO TpauKy
TIOBEJICHHE U CBOMCTBA (DYHKIMH, HAXOIUTh
no rpaduxy GyHKIUN
HanOoJpIllee ¥ HaWMEHbIIEe
3HAYeHUs; CTPOUTh TpaduKH
W3yYCHHBIX (DYHKITHHA
4 |IlepnonnyHOCTH OnpenensaTh 3HaYeHUE (QYHKLUU 10 3.23 1
byHKIIN 3HAUEHUIO apryMeHTa Mpu
pas3InYHbIX crioco0ax 3afaHus QyHKINH;
OMMCHIBATh MO IpaduKy
HOBEJICHUE U CBOMCTBA (DYHKIMH, HAXOIUTh
1o rpaduky GpyHKIUN
HauOoJblllee M HauMEHblee
3HAYCHUS; CTPOUTH TpaduKH
U3yYEHHBIX (QYHKIMHA
5 |HaubGonsiiee u OnuceiBaTh Mo rpa@uxy 3.2.6 1
HalIMEHbIIee MOBEJICHUE U CBOMCTBA (DYHKIMH, HAXOIUTh
3HaueHus QyHKIUU |10 rpaduky GyHKIUN
HauOoJblllee M HauMEHblee
3HAUEHUS;
6 |DyHKIUHU U UX Crpoutps  rpaduku 3.1.1 1
rpaduku M3YYEeHHBIX QYHKIUN 3.1.2
CamocrositenpHas pabora Ne23
1-4 |Tpuronomerpuueckue| Pemars Tpuronomerpuueckue ypasuenus |2.1.4 13
YpaBHEHHUSI
CamocrosrenbHas pabora Ne24
1-5 |Tpuronomerpuyeckue| Pemars TpuronoMmerpuueckue ypaBHenus |2.1.4 5
ypaBHEHHS
CamocrosrenbHas pabora Ne25
1-4 |Tpuronomerpuueckue| Pemare TpuroHomerpuyeckue ypaBuenus |2.1.4 4
YpaBHEHHMS
CamocrosTenbHas padora Ne26
1-5 |Tpuronomerpuueckue| Pemars Tpuronomerpuueckue ypaBHenus |2.1.4 5

ypaBHEHHUS




JleMOHCTpallUOHHBbIE MATEPHAJIbI
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4. HaliguTe 3HauYeHHE BEIPAXKEHUS

1. Bbltmcnn're 3Haqune MHOrOuYJeHa X° + 2xy +y npu

x= 15—, = —9—
13 ¥= 13

2. Haiigure 3maueHue Bmpamemm o, 255) (6,255)2.
3. U3 muorouneHoB A = 3x%+x+11 u B = 3x2-2x+11 co-

CTaBJIEHO BhIpakeHue P = A% - 34% B +3AB?- B3. Haiigu-
Te 3HaUeHUe BhIpa)keHus P(x) mpu x = 0,1.
P B4y
2 2 + 2 2
x°+ xy +y X" —-xyty

npu x = 0,35.

CamocrosiTenbHas padota Ne2

L

2.

Pemrutre KBasgpaTHOE ypaBHEHHE:
a) 2x>-Tx+3=0; 6)x2-4x+4=0; B)3x°+2x+1=0.

BepHo JI, YTO YUCJIIO xl— 1 aBasercsa KOpHeM YpPaBHEHUA:
a) x2—100x + 99 = 0; 6)x +3x-4=0; B)2x -3x+1=0?

Eciu na, To HalijuTe KOpeHb X, M Pa3JIO’KHUTe KBaJapaT-
HEI# TpexuyjieH B JIeBOIl YacTU ypaBHEHHA Ha JIUHEHHBIE
MHOKHTEJIN.

Eciu KBagpaTHOe ypaBHeHHe X2 — 12x + 2 = 0 uMeeT KOPHHU
X, ¥ X,, TO, He BRIYUCIAA UX, HAlJAUTe 3HAUEHHE YUCJIOBO-
ro BhIpaXKeHHUs (x; — x,)".
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1.

23+ 4x° - 9x - 36
4222 11x - 12°
0) Haiigute 3HaueHUe MOJY4YEeHHOM ApOOHU mpu x = 3.
a) 3anumiuTe B BuZe ApPoOU BHIpAKEHUE

1 + 1 +...+ —1 .

(x+1D)(x+12) (x+12)(x +13) (x + 21)(x + 22)
0) Haiigute 3HaueHMe MOJIYy4eHHON ApoOu mpu x = —12.
YupocTuTe BhIipakeHue

a) Coxpature npod6n

1+8° 8+ ) 8-y® . 1-8y°
1—2y+4y2 4y—2y2+y3 ’ 4y+2y2+y3 1+2y+4y2 )
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. CroabKMMHU cr1ocof0aMy MOYKHO PACCTABUTH { KHUT Ha IMOJKe?
CKOJIbKO pas3jNYHBIX YeTHIPEX3HAUHBIX YHCEJ MOJXKHO 3a-
nucaThk ¢ nomoinso nupp 1, 2, 3, 4, 5 (6e3 noBropenus)?
CxonpkuMu cmocobamMu u3 25 ueJIOBeK MOYKHO BEIGpaTh
TpeX AeKYPHBIX?

CKOJIBKMMHU CIIOCO0AaMH M3 YETHIPEX MAJBUYHUKOB U IATH Je-
BOUYEK MOJKHO BHIOPATH AEKYPHBIX — TPU MAJbUUKA U JIBe
NeBOUKH?

. Brruucaure: a) Pg; 6) Al 95 B) Cfo

Jokaxxure, 4TO Oas mo61>1x Ha'x‘ypanbnmx yuceJa kB u n
nel_cht)

o ® b

o w

(1 <k < n) cupaBeaJINBO PaBEHCTBO C"

CamocrosrenbHas padorta Ne5



Pemute HepaBercTBO (1—2).

1. a) (x—2)(x+3)(x—4) > 0; 6)w<0

(x - 5

2x—1>1_ 6) x 3 13 <0

b

+ 2 S
x+3 x+3 x-1 x°+2x-3

2. a)

3. PemnTe cucTeMy HepaBEHCTB:
2 x-2>
x¥-x-12<0 *+x-220 x| <2
a) B)

4] 2
x>—4x+3>0; ) it4<0; x’—x-62>0.
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1. Brruuciaure:

a)5+3/-64;  6)4+4%81; ) 42.48;
3
r) %; ) 2 - 3/6)d+2%/6 +3/36).
2. YuopocTuTe BHIPAKEHUE:
V3 +42 32 3
L ) — L ——]
D mh O asaym U

3. BriHecuTe MHOMKHUTEIH HU3-II0a 3HAKaA KOPHA:

a) 3,/24; 6) 4\/ 3a* ,ecaua > 0; B) 4\/ 5x4 ,ecau x <0,

4. BHecuTe MHOXHTEJBL IOJ 3HAK KOPHSA:
a)2"-3\/3; 6)b%/6, eciu b > 0; 13)y4 2,eciuy <0.

CamocrositensHas padbora Ne7

powop

CpaBHure umcia 39 u 4‘/1—9.

Cpasrure unciaa 3/2004 — 3/2003 u 4/2002 - 3/2007.
. Ioxaxure, uro dynxuus y = 3/1 - 4x yGuisaomas.
. Pemmre ypasenue 3/5x — 2 +./5 +2x = §/129 - 2x.

CamocrosTenbHas padora Ne 8

IIpumenuB cBoiicTBO Jorapu¢moB, mpeobGpasyiiTe BHIpa-
JKeHue:

a) log (M -N), rne M >0, N > 0;

6) log, M®, rne M > 0, o € R.

Brruucaure: 1
a) log, 8; 6) log, ﬁ; B) 1g 10000;
r) log, , 5; 1) logyg 1; e) In 2004,
Beruucaure:
a) log,, 48 +log,, 3;  ©6) log,, 484 —log,, 4;  B) 2'°%2%,
r) log, 125; 1) 9510852~ V2) | glogg(2+2)
log, 5

Brruncaute |[(log, 5 +16log, 2 - 8)-log, 2 +4log, 12,5.
CpaBHuTe uucia:

a) log, 5 u log, 6; 6) logo’4 9u logoy4 8;

B) log, 7 ulog, 7; r) log, 3 u log, 4.
Hoka)xure MPpanUOHAIBHOCTD uKcaa log, 4.

CamocrosrenbHas padota Ne 9



Pemure ypaBHenue (1—3).

x
1. a) G) =9 6) 225 7= 8;
B) log, x = 3; r) log, Bx +1) = -2.
2
2. a) 3" -3*=18; 6) log, x +log, x = 6;

B) log, (log, x) = -1.
3
3. a)(gx)’-lgx=2; 6)32*3_8.3*2_3;
3
B) log, x —log_4 = 3; 1 Br—1)e — S  41-0:
) log, g, r) log,(5x—1) s Gx D1
x) 5*-6-57"=3,8.

CamocrosarenbHas pabora Ne 10

Pemture nepaBenctso (1—3).

3x-5
1. a) 2%< %; 6) (0,2*< -0,2;  B) (%) > 4;

r) log, x > 2; 1) log, ,(x+2) > -1; e) 4¥*?-13.4% > 12,

x x
2. a) (%] —6-[%) >-9; 6)3-9"-10-3"+3>0;

B) lg?x-1gx-2<0; 1) logg,5x+2log0,5x—3>0.

1 4,5
3. a) 80 5. 6)9°—2.3"+— 1 >0;
3 - log, x 9*-2.3+2
B) 2-+3)-4.|—L_| +1<0.
) ( ) (2+~/§)

CamocrositenpHast padorta Ne 11

1. BernunHa yria o BRIpasKeHa B Ipajycax, BEIDA3UTe ee B pa-
nuaHax, ecau: a) o = 180° 6) oo = 30°.
2. BeauuuHa yria o BRIpa)keHa B pagu- 2}

aHax, BBIPa3UTe ee B rpafycax, eciu: [gl [

T 2n
ayoa=—=; 6)a="—. NC
3 3

3. Touka C penut ayry AB eqUHUYHON )4
OKDPY’KHOCTH HA ABEe paBHBLIE YACTH, /) \
aTouku M u N pgenar ayry AB Ha |
Tpu paBHbIe yacTu (puc. 21). Onpezne- 15[ |
auTe Beauuuny yria: a) AOC B rpa-
nycax; 6) AON B paguaHax. Puc. 21

7

RY
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1. Ha ezuHUYHOH OKPYKHOCTH OTMEYEHBI TOYKH, COOTBET-
CTBYIOIHE yrjaM O U [, 3aKJIOYEHHBIM B IIPOMEKYTKE OT
0° no 360° (puc. 22, a). Bripasute 0 u B B rpagycax.

2. Ha eguHUYHON OKPYKHOCTH OTMEYEHEI TOYKH, COOTBET-
CTBYIOIIKE yriaM O u 3, 3aKJIIOUYEHHBIM B IIDOMEXXYTKe 0T ()
0o 21 paguaH (puc. 22, 6). BeipazuTte o u J B paguaHax.

3. Ha eguHUYHON OKPY'KHOCTH OTMEYEHBI TOYKH, COOTBET-
cTBymolue yriaam o u [ (puc. 22, 8). 3anumuTe Bce Takue
yriasl o u B, UCHIOJIB3YA IPALYCHYIO MeEpY.

4. Ha egsMHUYHOH OKPYXHOCTH OTMEUEHBI TOUKHU, COOTBET-
cTByMOIMe yriaam o u P (puc. 22, 2). 3anumuTte Bce Takue
yriael O ¥ B, UCIIONIB3YsA PagUaHHYIO MeEpy.

o] [ude] [ o] [ [ [ o[ [sf [ [ ]

Yila | Yy [ i
S < e v I~ TS ]
/ AN / / N /] AN
1 \N \ |/ Y | [ R
N IR N5 2 I o I N L I Y
N / / N B L/
_ 1 B 14 aJ_.
N l
CamocrositenpHas padorta Ne 13
N k
— a |
1. OmpegenuTe CHUHYC M KOCHHYC OCTporo | ™~ ]
yrja O NMPAMOYTOJIBHOTO TPeyroJbHUKA T '
(puc. 26). '
2. Ha eguHMYHOII OKPYXHOCTH OTMeEUYeHbI Puc. 26
TOYKH, COOTBETCTBYIOI[ME yrjam o, B, Y vkp |
u ¢ (puc. 27). Onpegennute 3HAUYEHUSI CHU- SN !
Hyca U KOCHHYCaA Ka)XJ0r0 U3 3TUX YIJIOB. / o
3. HN3o06pa3uTre HAa eJUHHUYHON OKPYXKHOCTHU L/ o >
TOYKH, COOTBETCTBYIOIIME BCEM TaKUM \ /1 i
yriam o, AJisi KaXXJ0ro M3 KOTOPEIX CIIpa- N
BeJJIMBO PaBEHCTBO: ¢
a) sino = %; 6) sino = —-‘/5_2-; Puc. 27
I
B) cOsO = —@; r)cosa = —1. 2 j
2 x!
3anumniure Bce TaKHe YIJbI O. 7 0 ;

CamocrosrtenbHas padora Ne 14



3 3n

1. Berumcjure coso, ecJHu sino = — Y <a < 2r.

2. oxa)kuTe, YTO AJIA JIOGBIX O CIIpABEAJINBO DABEHCTBO

3. Brruuciaure (sin % — cos 137”) - sin (—2,5m) : cos (— ?)

4. Brruuciaure \[

sin(nt — o) = sina.

1-sina

1-sina + 1+ sina
1+ sina

CamocrositenpHas padora Ne 15

1.

OmpefesinTe TAHT€HC U KOTAHI'€HC
OCTpPOro yrja ¢ IpAMOYIOJbHOIO
TpeyroJabHUKa (puc. 34).

Ha egnHUYHOI OKPY’KHOCTH OT-
MeueHbI TOYKH, COOTBETCTBYIO-
mue yriaam o, B u y (puc. 35).
Onpegennre 3HaAUEHUS TAHIreHCa
M KOTaHreHca 3THX YIJIOB.

N300pasuTe HA eTUHITYHON OKPYK-
HOCTM TOYKH, COOTBETCTBYIOI[HE
BCEM TAKHM yrJjaMm O, AJA KaX-
JOro M3 KOTOPBIX CIIPaBeAJIMBO
PaBEHCTBO:

a) tgo = -1; 0) tga=—J§;

B) ctgo = 0; r) ctga=—£

251

2
, €CJIA COS O = ~3

SamuImIuTe BCe TaKHe YIJIBI Ol. |

CamocrositensHas padora Nel6

3’ Y d

. 5 &
1. Beruucisure sina, tg a, ctg o, ecaucoso = — —, Py <a<m.

13

2. Buiuuciaure (tgo +ctga)-cosa, ecau sina = 0,4.

(tg(=a) — D(ctg(a +5m) - 1) _

=-1, gaa

3. Hoxka)kure paBEeHCTBO

(tg(a - 4n) — D(ctg(-a) - 1)
TeX O, AJIs1 KOTOPHIX ONlpejiesieHa JieBasi YaCTh PaBeHCTBA.

CamocrostenbHas padora Ne 17

1. Berunciaunre:

a) cos 54° cos 6° — sin 54° sin 6°;

6) cos 3 cos - + sin -~ sin
10 20 20

2. YmopocTture BhIpakeHHE

3n

10

sin (3x + 2y)cos(x + 2y) — sin(x + 2y) cos (Bx + 2y).

sin13°cos 47°+sin 47°cos 13°

3. Brruuciaure

cos 98°cos 38° + 5in 98°sin 38°

sin 58°cos 52° + sin 52°cos 58° sin 48° +cos 48°

4. CpaBHure

cos 68°cos 42° — sin 42° sin 68° cos 24° —sin 24°

5. HaiignTe HanMeHblllee U HaUOOJIbIIIee 3HAYEHHUA BLIpaKe-

HHUA sin x + cos x.

6. Brrumciaure sin [arcsin 0,6 + arcsin %)

CamocrosrenbHas padota Ne 18



1. 3anuinuTe B BUAEe NPOU3BEACHHUA:
a) sin 70° + sin 50°; 6) sin 70° — sin 50°;
B) cos 70° + cos 50°% r) cos 70° — cos 50°.
Hoxaxxxure paseHcTBo sin 200° + sin100° = sin 40°.
. n . n mn
Beruucaure sin — + sin — + cos — — cos —.
12 12 12 12
3anuimmunTe B BuAe npousBeleHusa sinl13°+ sinl15°+sinl17°.

Lol R

Hoxakure paBeHCTBO _1 +2sin10°=1.
2sin 50°

CamocrosrenbHas pabora Ne 19

1. Breluucaure:
a) 2sin -~ cos l; 0) cosE —sin™ |[cos X +sin X |.
12 12 8 8 8 8

. 3n
2. Briuucaure sin 2o u cos 20, ecau coso. = 0,8 u — < a < 2mw.

1- tgla

3. Moxka)kuTe paBEHCTBO COS 20 = >
1+tga

ne Z.
4. Brruncaure: a) sin 22°30; 6) cos15°.
3n

.o o 1
5. Brrumciaure s1n§ H COS E’ €CJIN COSOL = — g, t<o< ?

n
, €CJIH oc;t5+1|:n,

CamocrosarenbHas pabora Ne20

1. 3anumure B BuJe CyMMbI MM Pa3HOCTH:

a) sin33°cos 27°; 6) cos47°cos 2° B) sin 24° sin 6°.
2. Broruumciure:

a) sin 35°cos 25° — sin 20° cos 10°;

n 51 I S 4
6) cos — cos — — sin — sin —.
36 36 9 18

CamocrosrenbHas pabora Ne21

1. Beruncanre tg (o +B) u tg (o — B), ecaum tgo = %, tgP = i
2. Beruucamure:

tg48°— tg18° 6 tg21°+ tg39°

1+ tg48°tg18°’ 1- tg21°tg39°"
3. Jloka)xuTe paBEHCTBO tg3a — tg2a  tg2a-tga _ tga

1+tg3atg20 1+ tg2atga B
IJI1 TeX O, AJIA KOTOPBIX OIpeAesieHbI o6e ero 4acTH.

4. Briumcaure tg 20, ecan tgo = %

5. Brorumcaurte tg 75°.

CamocrosrenbHas pabota Ne22

1. ITocrpoiite rpadpuk pyHKIUHU y = Ssin x.
X
2. OmpegesnTe IPOMEXKYTKU BO3pacTaHUA GyHKIUHU Y = sin r
3. HoxaKuTe 4eTHOCTH (MM HEUYETHOCTDH) QYHKIIUHU
Yy = sin3x — sinx.
“ . X X
4. Omnpepgennre riaBHBIN nepuog dyukuuu f(x) = 2sin Ecos 3
5. Onpegennte HanboOJblllee U HAUMEHbIIee 3HAUEHUA (PyHK-
muu f(x) = 5cos®7x + 3sin?7x.
|sin x| + sin x

6. IloctpoiiTe rpadpur dpyHKIUN f(x) = p

CamocrositenpHas padora Ne23



Pemnre ypaBuenune (1—4).

V3

1. a)cosx=1; ©0) sinx:——z; B) cosx=l; r) sinx = —,
2 2 2

2. a)ctgx=-1; 0) tgszﬁ; B)ctgx=—§,
1 . 1 1 . n

3. a)cosx==; 0 =-=; tgx = =; ==,
) cosx 5 ) sinx 5 B) ctg x > r) sinx >

4. sinx—-2sinxcosx+4cosx—2=0.

CamocrosrenbHas pabora Ne 24

Pemute ypaBHEeHHE (1—5).

L

3.

5.

sin[2x—§ =0. 2. cos?x +8cosx+2=0.

sinx +3sinx -4 = 0. 4. tgx+i—6=0.
tgx

ctgdx +ctg2x +2ctgx+2=0.
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Pemure ypaBuenue (1—5).
1. 2cos®?x-5sinx+1=0. 2. sin4xcos2x = sin2xcos4x.
3. cos2x—sinx = 0. 4. cos(0,5m — 2x) + sinx = 0.

5. cos*x —cos2x =1.
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Pemure ypaBueHmne (1—4).

1. sinx—-5cosx = 0.

2. sin2x ++/3cos2x = 0.
3.
4
5

sinx + 8sinxcosx — 4cos?x = 0.

. 5cos’x +3sinxcosx = 1.
. OmpesennTe Bce @, IPU KaXJAOM U3 KOTOPbIX ypaBHEHHE

2

sin?x — 4sinxcosx +acos®x =0

He MMeeT pelleHUudA.



