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[losicHuTeTbHAdA 3amTUCKA.

KaxnoMmy yuuTento MaTeEMaTUKE U3BECTHO, YTO YYAIIHECS, XOPOLIO BIAACIOIINE
HaBbIKAMHM YCTHOTO C4YeTa, OBbICTpee YCBAaWBAIOT HOBBIM MaTepuas, JIETKO
CHOPABJIAIOTCSA C pa3IMYHBIMU 3aJlaHUAMM MO anredpe, reomerpuu, ¢usuke. B
MOCOOUSX JJI YUUTEI BCTPEUAETCS JOCTATOYHO MHOTO YIPaXKHEHUH 1J11 YCTHOTO
cyé€Ta, HO MPEXKIE BCEr0 OHM MPEIHA3HAYCHBI ISl YYAlIUMXCS HayaJdbHbIX WIIH
CpeaHuX KiaccoB. M ecin B MIaguIMX KJaccax 4acTO HCIIOJIb3YETCs CUCTEMA
YCTHBIX 3aJaHuil, To yxe B crapmux (9-10kn.) kpaliHe penko. Y4YeHHKHU
UCIIONIB3YIOT Il CYETA KaJIbKYJATOpP, YTO HAHOCHUT HEIMOINPAaBUMBIA Bpea H
CHUYKAET BBIYMCIIUTEIbHBIE HABBIKU.

C 2009 ronma obOyuaromuecs: KoJuleJka MPUHUMAIOT y4acTHE B cllaue €IUHOTO
TOCY/JIapCTBEHHOT'O dK3aMeHa [0 MaTeMaThKe. AHAJIM3UPYS pe3yJbTaThl IK3aMeHa,
NPHIILIA K BBIBOAY, YTO MMEHHO M3-32 HU3KOW BBIYMCIUTEIBHON KYJIBTYPHl MHOTHE
YUYEHHKH HE MOTYT CIIPaBUTHCS C HEKOTOPBHIMU 3aJIaHUSMH, XOTS MPH I3TOM OHHU
HEIUTOXO BJIAJACIOT MPUEMaMH anreOpandecKux MpeoOpa3oBaHMA, XOPOIIO 3HAIOT
cBOMCTBA (PYHKIIHIA.

[Ipennaraemass cucrema 3aJjaHui NpeJHA3HAYEHA JJIsl YCTHBIX YNPaKHEHUH Ha
ypOKax MaT€MaTHKH B CTAPIINX KJIACCaxX, B COOTBETCTBUU C TEMAMH, U3y4a€MbIMU
B Kypce anreOpsl M Hayana aHanuza. [lo Takomy >k€ NpPUHLMILY 3aJaHHs
pacripesienieHsl 1o tabnunaM. B xaxmoi tadmuiie (4-5) BapuadnToB U oT 9 1m0 18
3aJIaHU M.

Hcnonb3oBaHne JaHHOTO KOMIUIEKTa TaONMIl JJisi YCTHBIX YIpaKHEHHI Ha
ypokax wmatematuku B 10-11 kiaccax kojuiemka TMO3BOJIUIO 3HAYUTEIBHO
yIAYYIIATh 3aKpPEIUICHHE M3YYEHHOTO MaTepuaja Ha ypOKaX, MOBBICHIIO
BBIYMCIIUTEIbHBIE HABBIKM YYalllUXCA CTAPIIECKIACCHUKOB, YCKOPHUJIO IIPOILIECC
YCBOEHHUS U3y4aeMOI0 MaTepuara.

Jis  obnerdeHusi KOHTPOJISI CO CTOPOHBI YUMTENST M OCYIIECTBICHUS
CaMOKOHTPOJII CO CTOPOHBI Y4YaIIUXCsi COOPHUK CHAa0XEH OTBETaMH KO BCEM
MpeJIaraeMbIM 3a1aHUSIM.



CoorBercTBHE TA0UI TEMaM POrPaMMHOI0 MaTepHaa

1. Tabnuua Nel. ApudmMeTnyeckuii KOpeHb HaTypaJbHON CTENEHH.
2. Tabnuna Ne2,3. CterneHb ¢ pallMOHATIBHBIM U JIEUCTBUTELHBIM
[OKa3aTeJIeM.
Tabnuua Ned. Jlorapudmsl. CBoiicTBa orapu@mos.
Tabnuua NeS. [loka3zatenbHble U JTorapupMuUUecKue ypaBHEHHUS.

Tabnuua Ne6. [TokazaTenbHble U JorapuMUUECKUE HEPABEHCTBA.

Tabnuna Ne8. 3HaueHus 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKITHIA.
Tabnuua Ne9. TpuroHomeTpruueckue ypaBHEHUS.

3
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5
6. TaGmuua No7. 3HaueHUs] TPUTOHOMETPUUECKUX QYHKIIUHA.
7
8
9. Tabnuma Nel(. HepaBencra. MeTon MHTEpBAJIOB.
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0. Tabmuma Nel 1. TIpousBoaHbIe.

11. Ta6auma Nel2. [TepBooOpa3Hsie.

JlaHHBII KOMIUIEKT MOYKHO MCTIOIB30BaTh JJIs1 paOOTHI 10 pa3HbIM Y4€OHBIM

IOCOOMSIM.
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OTBeTnBI

Tabnuua Nel.
1B. 2B. 3B. 4B.

1 3 3 5 19

2. 4 4 1/3 1/5

3 -1/5 2 -2 3

4 2 -3 6 -12

5. 9 27 2 36

6 2 4 2 3

7. 2 1/9 2 4

8 9 2 4 -2

9 -2 9 21 8

10. 35 3 9 15

11. 17 4 2 9

12. 4 1,5 3 9/12

13. 213 8 2/3 4/3

14. 312 3/2 5/3 2/3
Tabmuna Ne2

1B. 2B. 3B. 4B. 5B.

1. 5 4 0,6 0,25 9
2 9 15 4 1,8 1,5
3. 8 11 16 16 13
4 4 1 25 25 1
5 2/3 4 7 81 9
6. 5 2,5 27 49 4/3
7. 8 9 9 5/3 36
8. 1 4 2 17 1/9
9. 2 127 1 64 1/8
10. 1 25 125 5/9 36




Taoauma Ne3

1B. 2B. 3B. 4B. 5B.

1 9 1 1 1 1

2. 1/16 2 1/25 1 3

3. 1/3 1 9 3 1

4. 4 4 7/8 4 5

5. 7\3 7 1 2 4

6. 8 0,4 11 1/3 0,4

7. 1 9 3/2 25 49

8. 5 5 36 5 9

9. 1,5 2 9 2 3

10. | 125 2 1/27 1 7

Tabmuma Ned
1B. 2B. 3B. 4B. 5B.

1. 3 -3 2 4 2
2 -3 -2 3 2 4
3 3 4 3 3 3
4. 7 -4 -6 -1 2
5 2 2 -4 1 3
6. 1 1 1 -9 1
7 0 3 1 0,5 1
8. 1 -1 0 1 0,25
9 7 0 -2 0 -2
10. 3 -3 3 -2 -2
11. -8 3 12 -2 4
12. 8 1 2 4 1
13. 1 3 3 3 2
14. 2 2 2 1 1
15. 0 9 2 1 2




Taoauna Nes

1B. 2B. 3B. 4B.
1. 3 0 0 3
2. 1 3 3 2
3. 0 15 2 0
4, 1,5 0 0 4,5
5. 0 5 -2 log, 12
6. 3 0 log, 3 -1
7. 3 |0g 37 1 4
8. 1 3,5 2,5 1
9. log, 5 60 12 3
10. 15 1 15 13
11. 3 1,5 1 1
.12 1 1 4,5 54




1B. 2B. 3B. 4B.
L [@o  [Ge |G By | om0
2| (05-2) [3; ) (-0;-3) (-o0; 3]
3 | [20) (-0;3) (-0;-2] (-0;-2]
4 (-o05-1) (-o0; 2] (-005-3) [1; o)
5 (-o0; 1] (-4;0) (0;00) [-0,5; )
6 [-0,5;00) | (-003-2] [2,5; o) (-3;0)
7 [-0,5 =0) (-o03-1] (-0;-3) (-030)
8 (1,5;00) [3; ) (7;0) (3;)
9 (0,5;0) (-00; 6] (-037) (9;0)
10 | (005 25] (-o0; 49] (-0;1/36) | (-o034)
11 | [4 ) [3; ) [12,5; ) | (0,25;0)
Taomuma Ne7
1B. 2B. 3B. 4B. 5B.
1 \2/2 -1/2 ~3/2 V3 1
2 1/2 3/2 1 0 1
3 3 1 3 -1/2 V3/3
4 312 ~3/3 ~3/2 ~2/2 3
5 V3 3/2 -1/2 V3 \2/2
6 ~3/2 1 \3 V3/3 ~2/2
7 -1/2 ~3/2 3/2 1/2 0
8 ~2/2 1/2 ~3/2 \2/2 1
9 1 ~3/2 ~3/2 V3/3 3
10 ~3/2 1 3/2 1 0
11 \3 3/3 3/2 3 V3/2




12 \3/2 V3 0 0 \3/2
13 0 ~\2/2 1 172 V3
14 1 372 -172 \2/2 V3
15 V3 1 V312 0 V312
16 -1/2 V3/3 1 -1 V3/3
TaoOsmmma Ne8
1B. 2B 3B 4B.
1 /6 /6 /4 0
2 -11/2 /6 /4 /3
3 /4 -nt/4 /6 /4
4 /4 3n/4 /4 /3
5 /4 /6 T 21/3
6 Sn/3 /2 0 /3
7 /4 /6 0 -1/2
8 -1/6 -11/2 0 Sn/6
9 -1/6 21/3 -1/4 0
10 0 0 -21/3 0
11 0 /4 /3 -1/6
12 /4 -1/4 -m/4 /4




Ta6muma Ne9

1B. 2B. 3B 4B
1 Vs 27K K Vs
—+ 27K —+ K
2 2
2 K T T T
— K — K —+ K
4 4 2
3 . . V1
(—1) —+ 7K *—+ 27K (—1) —+ 7K i§+2mc
4 . i
*—+ 27K (1) =+ 7K *—+ 27K iz+2mc
5 p .
(-1 =+ 7K *—+ 27K (-1 =+ 7K *—+ 27K
6 Vs T+ 27K T T
- =+ 7K —+ 7K —+ K
4 4 4
7 T+ 2K P T
——+ 27K —+ K —+ K
4 4
8 K
t—+ 27k (-1 =+ 7K 2
9 1] K 2K 0]
10
(—1)K—+mc iz—”+2m< LA ok
3 3 3
11 T T T T
- — 47K —+ K —+ K —+ K
6 6 6 3
12
2nK (—1)K—+mc %+mc + 2 1 ok




OrBernl Nel0, 11

Tabnuna Nell
1B 2B 3B 4B
1 4x° 6x° 7x° 3x°
2 6x° 15x* 18x? 20x°
3 10x*-6x 42x°+9x%+10x | 15x™+9x°%-10x 12x+12
4 3x7* -8x7° -12x° -6x°3
5 2/3x13 1/4x7%% 3/5x7%° 4/3x13
6 2¢e* 2*In2 1 1
X XIn 2
7 1 1 3e* 3*In3
xIn 3 X
8 4*In4 e* 5%In5 4eX
9 1 1 ¢ 2
X xln 3 X
10 COSX -Sinx 1 -2sin2x
X
11 -3sin3x 1 COSX 1
X X
12 1 COSX -Sinx 1
X cos? x
13 2c0S2X -4sin4dx -sinx
14 2 6(3x-6) 1 21(7x-8)?
15 2c0s(2x+3) -4 -3sin(3x+4) 0
16 0 -4sin(4x-3) 2 5c0s5X

K 3aJaHUAM Ta6J'II/II_II>I NelO He JaHbl TOTOBBIC OTBCTLHI, T.K. JAHHBIC HCPABCHCTBA HC SABJIANOTCA

yCTHBIMH  ympakHeHussMu. Ho,

no YCMOTPCHUKO  YUYMUTCIIA,

MOXHO MPCIIOKHUTH

yJalmumces

pa3H006pa3HI>Ie BOIPOCHI. HaanMep: Vkaxxure 4uciio MIPOMCIKYTKOB, VkaxxuTe 3HaUCHUE nepeMeHHoﬁ,

npu KOTOpOﬁ HCEPABCHCTBA HC UMCIOT CMBICJIA; Vxkaxure HYJIN (l)yHK]_II/II/I UT. O



OtBernl Nel2

1B 2B 3B 4B
1 X’ e -COSX sinx
7
2 2Inx sinx X5 5Inx
5
3 e* (4x _ 3)4 sinx x_8
16 8
4 -COSX 3Inx e x4
2
5 (3x _ 2)3 x_8 -3c0s3x e
9 8
6 0,5In(2x+1) -0,5c0s(2x+3) 0,4x° -COSX
7 1/3e%° 5/4x* (7x+2)" 0,5sin(2x-3)
28
8 -0,2c0s(5x+7) 0,25In(4x-6) 2Inx (2x " 1)5
10
9 sinx 0,5e>* 1/6In(6x+4) 1/5¢*
10 -0,5x° -COSX 1/3¢%° 1/6In(6x+7)




