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BBEOAEHME

Hacroaimmasa KHura nocssmieHa HaubGosiee TpyAaHo# uyactu Eaunoro
rocyapCTBEHHOTO 3K3aMEHA [0 MaTeMaTHUKe — 3aJaHUSM C pPa3BepHYTHIM
OTBETOM. ,

B Hacrosiiee BpemMs EmuHBI rocyzapcTBeHHBIN 9K3aMeH II0 MarTe-
MaTHUKe IIPOHCXOAHUT 10 BCEMY KYpCYy 9JIeMEHTapHOH MaTeMaTUKH B paM-
Kax mporpammsl cpeaHeil mkoiabl. HoBbelit BapuanT EI'Q cocrout u3 aByx
YacTeu:

° nepBasi — cojAeprKallias 3aAa4y ¢ KPATKUM OTBETOM;
° BTOpasi — COJepIKalad 3aJay¥ C KPaTKHUM OTBETOM M C DPa3BEPHY-

ThIM OTBETOM.

l'apaHTHell ycreniHO# cHayM SK3aMeHa, CoAep:Kalllero Kak IIPOCTEHIe,
TaK H CJIOKHBIe (HecTaHAApPTHbIE) 3aJa4yl, SABJIAETCA He HaTACKHBaHUE HA
9K3aMeHaIlMOHHBIe BapPHAHTHI MPONLIBIX JIeT, a4 CHUCTeMATHYeCKoe YIyo-
JIEHHOEe M3y4YeHMe IIKOJbHOTO Kypca MaTeMaTHUKH. JTO HU3yYEHHE BKJIIOUYA-
eT B cebA peryaspHyo paboTy, pelieHHe U 00Cy:KAeHHE C YUYUTEJIIMH,
npenojgaBaTeJsiMH KypPCOB M KPY’KKOB pPa3jJIHYHBIX MaTeMATHYECKUX CIO-
JK€eTOB, MPUEMOB, HJeHi U MOAXOJ0B K PelIeHUIo 3aJa4.

OmHaKo OJs TOro, YTOOBI YCIEIIHO BECTU IOATOTOBKY K 3K3aMeEHY,
Heo0XO0AMMO MMETHh JOCTATOYHO IIOJHYIO M Ka4eCTBEHHYIO MOAGOPKY 3ajad
— B8ajad, COoIepiKallliX caMble pasHble MaTeMaTHYeCKHe BBIDAYKeHHA H
bYHKIIMM, HUCHOJb3YIOIHUX [AJS CBOEro pelleHUs pasHooOpasHble HIeH U
METOAbI, PAa3JIMYAIONIUXCS KaK II0 CJOXXHOCTH, TAK M II0 IIOCTaAHOBKe. B
COBPEeMEHHOM YyueOHO-MeTOOAWYECKOH JHUTepaType, KOHEYHO XK€, MOXKHO
00HaAPYKUTh HEOOXOOUMBIH MaTepHaJ, HO JJIsI 9TOrO:

° BO-IIEPBBIX, IIPHIETCHA XOPOIIEHBKO ITOTPYAUTHCA HaJ €ro MOUCKOM H
AHaJIN30M;
) BO-BTOPBIX, MOTpedyeTcsa 3apaHee 3HAThH, YTO MMEHHO HEOOXOAMMO K

IaHHOMY dK3aMeHY.
IIpennaraemasi KHMTa KaK pa3 M IIpU3BaHAa [IOMOYb INKOJILHHUKY (HUJIH
e€ro HaCTaBHUKY) B YKa3aHHOM oTHomeHnu. OHa 3ajyMaHa IOpPEXKAE BCEro
Kak cOOpPHHMK 3aJa4 AJISI CaMOCTOSTEJNbHOTO permmeHus. Kcratu, ¢ aToi Ie-
JBIO BCe 3aJaYyM B Heil cHab)KeHbl oTBeTaMH. KHWra II03BOJISET BEHINYCK-
HHUKY IHOJIHOCTBIO IOATOTOBHUTLCS K Ipeacrosmemy EgumHoMy rocyaapcr-
BEHHOMY 3K3aMeHYy II0 MaTeMaTHKe, 0COOEHHO KO BTOPOH ero 4acTH.
OcHOBHOI1 I1eJIbI0 3TOM, TAK CKa3aTh «BY30BCKOM», YACTH BapHaHTa
(B oTJIMYMeE OT €ro IepBOil YACTH, HOCAIIeHl xapaKTep «3aueTa» II0 KypCy
MaTEMaTUKH CPeAHEH IIKOJIbI) sBJaseTcss auddepeHInanus BHIHIYCKHHUKOB



BBenenue

IO MX BO3MOXXHOCTAM JAajbHeimero o0yueHHA B By3aX C Pas3lM4YHBIMU
TPeOOBAaHUSMH K MaTeMaTHUYECKOH MOATOTOBKE ydall[uXCH.

3asaHuA BCeil yacTH 2 NpeAHA3HAYeHBbl AJIA NMPOBeDKM 3HAHUM Ha
TOM ypOBHe TpeGOBaHMII, KOTOPHIH TPAAUIIMOHEH B By3aX C IPOMUIBHBIM
aK3aMeHoM MmO MaremaTuke. OHM MO3BOJIAIOT OCOGEHHO TIHIATENIBLHO OTOH-
paTh BHINYCKHHUKOB B BY3HI, I'le TPeOOBAHMA K MaTeMaTHUYECKOH ITOATO-
TOBKe JOCTATOYHO BHICOKH.

Ilpennaraemasa HM)Ke moADOpKAa 3a4ayd IJsl CAMOCTOATEJLHOrO pelre-
HHUf, KAK HaM Ka)keTcdA, CIIOCOOHA JIMKBUAUPOBATH MMEIOIUECs IIPobessl
B 3HAHMSAX IIKOJBHOTO Kypca MaTeMaTHKH, YCTPAHUTh HEJOCTATKH MOATO-
TOBKHM K CTAHAAPTHHIM 3K3aMEeHAIlMOHHBIM 3aJayaM M pPa3BUTH HaBHIKU
pelilleHuA 3aJa4, HeoOXOoAUMBbIe AJISA YCneuiHozo evicmynaeHus Ha EI'D
(4ero MBI OT BCEH AYIIH U KeJaeM YUTATEIAM-BhIIYCKHUKaM!).

H.H. Cepzees, B.C. I1angepos



FNABA I. YPABHEHMA, HEPABEHCTBA
U CUCTEMbDI

1. PaumMoHanbHblie YypaBHEHUSI U HEPaBEHCTBA

Pewwnre ypasHeHHR

1.1. x*=9. 1.2. (x*-2x+1)72=1.
1.3. (x+1) =(2x+5). 1.4. 2x*-Tx+5=0.
1.5. 3x*-Tx+5=0. 1.6. x*-2011x+2010=0.
1.7. x*-2010x-2011=0. 1.8. 2x'-7x*+5=0.
19. x*+x*-12=0. 1.10. 3x° +7x* -6 =0.
1.11. (x-1)* -8(x-1)* -9 =0. 1.12.x2+—13+x+l=0.

X X

x*-5x+6 x*-5x+6
X*+x-6 xP+x-6

1.13.

2 2
114, 2% _ZFX
2x° +2x x“ +3x

2x°+x+2  2x*+x+6

1.15. > =-— .
4x° +5x—-14 4x° +5x-10

1.16. (x - 2)(x — 3)(x — 4)(x - 5) = 24.
1.17. (x + 4)(x + 5)(x + 6)(x + 7) = 1680.

(x - 1) 48 x-1

1.18. + 5 = 10(
3 (x-1)

4
3 Tz 1



1. PaunmonansHble YpaBHEHHA M HEPABEHCTBA

Pewmnre nepaBseHcrsa
1.19. 2x* - 7x+5<0.
1.21. x* - 2011x +2010<0.
1.23. 2x°-6x+52>0.
1.25. 4x* -12x+9<0.

1.27. x* +x2-12<0.

5x+4
3x -1

1.29. <0.

1.31. (x - 1)@ -x)(x-2)* > 0.

133. —*  <o0.

x2+3x-4

2
135, **1 o,
x-1-x

3x?+1

1.37.—2————~_
x“+5x+6

x? +14x + 49
z =7

1.39. 5
2x° -x-1

0.

x2+x+1

141, —— <
x°—-5x-6

0.

2
Sx—x —4>

1.43. — >
x°-6x+9

1.45.

1.47.

1.20. 3x* +Tx-6>0.
1.22. x* +2012x + 2011>0.
1.24. 3x* -9x +7<0.
1.26. 2x* -Tx* +5<0.

1.28. 3x°* +7x* -6 >0.

2x +3
3x+5

1.30. >0.

(x - 2)(x + 1) <0.
-x

1.32.

(x +1)x?

1 .34. 2
5x —x

>20.

2
x°—-8x+15 S

1.36. —; >0.
x“+x+1

2x® + 21x + 40 S

1.38. 5
x“+3

0.

x* - 8x% + 2x?

1.40. 5 >0.
x“-x-30
2_

1.42, X ~10x+25,
5-4x-x

@~ (x+1)")x - 4)°

1.“. 2 ZO.
x(x* —x—-6)
1.46. =~ 1.9,
x+3
1.48. L .3




I'naepa 1. YpaBHeRUSs, HEPABEHCTBA H CHCTEMBI

1.49. 1. 1.50. x+ 20 >17.
(x+1) x
2
151, XL 1y, 1.52. =L .
x x x+1
1.53. x > 6
x+5
1.54. *+6,3x-2.,.
x—6 2
1.55.2+—3—> 2 . 1.56. >x+1
x x-1 X+
2 —
1.57, 2 *3x 499 1.58. > _<1.
x“+1 2-x
2
1.59. L2t g 1.60. 22, " 1<0.
X X X X
1.61. — 2 _>1
(x+2)
1.62. (x - 1)* —15(x — 1) - 16 > 0.
2 2
1.63. X 13xr2 1.64. 2<% "2
x°+3x+3 1-x
1.65 >x-2 .1 1.66. — > T2*
x“+6x 2 3x° +2x-16
1.67.~—5—i—21.
x“+Hx+6 2
1.68. — 1 > —— 1 X
x“-8x-9 3x“+bx+2
1.69. —0+33%
Tx*+11x+ 4
1.70.:1—+ 2 <1.

x 2-x



1. PanuosanbHbie YPABHEHHA H HEPABEHCTBA

1.71.

1.72.

1.73.

1.74.

1.75.

1.76.

1.77.

1 l78l

1.79.

1.80.

1 2 1
+—> .
x—-1 x x+1

7 +2+1<0.

x(x+1) x

(x +D(x +2)(x +3) o1

(x - 1(x - 2)(x - 3)

(x* -3x+1)(x* -3x-3)>5.

(x* +2x)2x+2)-9

1 1
x+9 x+1

1
2 —.
x

T 9
x>+5x+6 x+3

1.4

X >
1 >0.

x—6

x2+2 3
1-x% x-1

-2<

5 15

E+2-—2 y>1

2 8 88+32x

2x +2
. >
-2

<1.

20.

+1<0.



I'nasa 1. YpaBHeHHSs, HePABEHCTBA H CHCTEMBI

2. MppaunoHanbHble ypaBHEHUA U HepaBeHCTBa

Pewmnre ypasrHernns

214. (x*-1)VBx-1-0. 2.2. J/8-3x* =1.

23. V2xr-1-Jx+4-0. 24. Jx*-9=Jx-3.
25. 12-x=x. 26. x-Jx-1=3.
2.7. JT+x+x+1=0. 28. Vi+dx+xt+x=4.

29. V2x®+21x+4=2+11x.

2.10. V3x% +25x +51 =7 + 2x .

2,49, Y2xH1+1_ o 212, Y22 + Y2 -6=0.
X

4
213. V3—-x + —n—=2
v8-x+3

2.14. Jx_l —\/“1 -3,
x+1 x-1 2
2.15. 2x* - 3x —2x* —3x+9+3=0.

2.16. V1-3x - J4-x=1.

2.18. J13-4x =12-3x -JV1-«x.

2.19. Vx' +2x-5=1+x.

2.20. V13- x -Jx-3 = Jx.
2.21. Jx —-1=Jx-Jx+7-1.

10




2. HppansoHaJbHbIe YDABHEHAS H HEPABEHCTBA

2.22, Jx ol +\(x-1)x +1) -vx* =0.

x-3

2.23. — =
Nx+1+2

x-T.

2.24. Jx-2+Jx+1=Jx+83 -Jx+6.

2.25. V3x? —5x+8 —3x* —5x+1=1.

2.26. \/l—x\/x2—24 +x+1=0.

227. 1-x=1-Jx.

2.28. 6¥x -2 +¥x-1=5Y(x-2)(x-1).

2.29. \Jx+3-4Jx—1+Jx+8-6Jx—1=1.

2.30. 5x + 21— x +(5x - T]Wx =0.

Pewnre nepaBeHcTBa

2.31. x - Jx*-x-22>0.

2.33. /3x-4>J4-x.
2.35. Jx* +x<1.
237.0<x+/x+2.
2.39. V2x-1<x-2.
2.41. 3+ x> 3V1-#.

2.43. /(x +5)(8x +4) > 4(x - 1).

2.45-

x—1 \/x+1 3

x+1 Vx-1 2°

x—-3
3-2x

2-34- sz_zx_‘s <1.
236.0<x+V2—x.

2.38. x <Jx+30.
2.40. V2x* -3x-5<x-1.
2.42. /(x +1)(x-10) > x.

3
2.44. <N2+x+2.
N2+ x

2.32, >-1.

11



I'naBa I. YpaBHeHHd, HePABEHCTBA H CHCTEM

2.47. ‘fiz—§+l+l<0.
x 4 x 2

2.48. Jx+3-V2x-1>Jx-1.

2.49. JTx -6 -/3x-16 > J5x -22.

2.50. Vx? -3x+2-Jxt+x+1<1.

2-51- V1+x S4V5_x .
2.52. Jx+2Jx-1+\yx-2Jx-1>2.
2.53. \2-Jx <Jx+1.

2
X
2.54. x+4+—F7r———>0.
1++vx-1)

X >§

Joo1 12

.56. ! + ! >
\/x+2\/x—1 \/x~2~/x—1

2.55. x +

2 2.

2.57. V25— x? +/x? —Tx > 3.

2.58. x° > x(2+ V12 - 2x — x?).

2.59. \/x+—12—+\/x—i>g.
x

x x

2.60. Vx+3 -V-x-1<1+J(x+3)(-x-1).

12



3. YpaBHEeHHA H HEPAaBEHCTBA C MOJYJEM

3. YpaBHeHMA n HepaBeHCTBa
C Mmopynem

Pewnre ypasHeHnns

31. |x+2|=x+2.

3.3, |3x+2|=x+11.
3.5. |2x-5|=5-2x.
3.7. (x-5)*-|x-5|=30.
39. 3|x+2|+x*+6x+2=0.
3141. |x-4|=|5-2x].
3.12. |x +13x+35|=|35-x%|.
3.13. |2x-8|-|x+5|=12.

3.14.

x|-|lx+2|=2.

3.15.

3.16.

x|-2|x-1]|+3|x-2|=0.
3.17. 2|x-6|-|x|+|x+6|=18.
3.18. |x+1|+2|-1|+1|=2.

3.19.

2x+15|=22-|2x-7].

3.20. |x2+2x—1|=1_35x.

Pewnre nepaseHcrsa

3.21.

2x+5|<1.

5x+3|+|2x+1=|Tx+4].

3.2.

3.4.

3.6.

3.8.

3.10.

3.22.

|x-2|=2(3+x).
|l1-x%|=15.
x+|x|-6=0.

x*+6x+8+|x+4|=0.

1-5x%|=4.

3x+é|22.
2

13



I'nasa 1. YpaBHeHHA, HEPABEHCTBA U CHCTEMbI

3.23. |x* +5x|<6.
3.25. [x+1|> 1%,
2
3
3.28. x—2|+x+~2—<|x+1}.

3.29. x*-6|x|+8<0.

3.31.

X +2x|+x<0.
3.32. |[x+4|>x"+Tx+12.
3.33. X’ +5x+9<|x+6].

3.34. 3x* +9x +2> | x + 3.

3.35. |x+6|>|x*+5x+9].

3-37- 3 25_2x-
x+1]

3.39, |22 rx o
x+3]-1

3-41- 1 Z 2 .
lx+1]-1 |x+1]|-2

3.42. [2x+4|-|3x-9|>|x+1|-6.

3.“.

3.45. x*— |5x+3 |+ x < 2.

14

x*+2x-3|+3x+3<0.

3.24. 2|x-1|<4-x.

3.26.

x+2|<|4-x].

3.30. x*-|x|-6<0.

3-36- ’L"}' 1 >2.

1-x |x|~
|x-38|-1

3.38. ———— >
4-2|x-4|

-1.

|1-x|+10

3.40. ———
4|x-1]|+38



3. YpaBHEHHA M HEPABEHCTBA C MOIYJEM

3.46. x* +4>|8x-2|+ Tx.
3.47. (x+1|-3)|x-2|-5)<0.

3.48.

X -x-2|+|x-4|<x*-2x+86.
3.49. | +2x -8 |+ 2x > 0.

3.50. x* -x-10<2|x+2].

5x+3

3.51. 2x > .
|x+2]

lx—1|+]x+2]
199 - x

3.52. <1.

MI_>1_

3.53. >
|x+1|-1

3.54. — 5 >|x-2|.
|x-8|-1

x2+3x-1

x2—x+1

3.55. <3.

xX*-T|x|+10
<

3.56. > 0.
x“+6x+9
357, 1231 5,
x°+5x+6

©-|x|-12
x+3

3.58. < 2x

3.59. |x®+1|>21+x.

x2+5x+4

3.60. 5
x“ -4

<1.

15



T'naBa 1. YpaBHeHus, HepaBeHCTBA M CHCTEMBI

4. TpuroHomeTpuueckme ypaBHeHUsn
M HepaBeHCTBa

Pewnre ypasBHeHns
4.1. +/3sinx=2.
4.2. sinx-=_.
6
4.3. /2cos’5x = cosbx.
4.4. (2sin2x - cos2x)(1 + cos 2x) = sin® 2x.
4.5. \/§sinx—tgx+tgx-sinx = 3.
4.6. 2cos4x+cos2x =1.
4.7. 3 cos(-g— +x) = 2cos”® x.

4sinx —2cos2x -1

4.8. =
cos2x + \/§cosx -2

0.

6sinx — 2cos2x — 4cos’ x — 3 B

4.9.
ﬁ sinx ~3cosx

0.

4.10. 4sin® 3;- +12 cos? % _1.

2

4.11. 3tglx+7=——.
sin® x

4.12. sin3x + sin x = sin 2x.

4.13. sin2x +sin3x + cosbx = 1.

4.14. 3cos’ x —sin® x + 2sinx -cosx = 0.

4.15. 4sinx -cosx - 3sin*x =1.

16



4. TpuronomeTpuuecKkne ypaBHeHHS U HEPaBEHCTBA

4.16. cosx —sinx —2sinx -cosx =1.
4.17. 1 -sin2x = cosx — sin x.

4.18. 6(sinx + cosx) —2sinx-cosx + 6 = 0.
4.19. (/3 cos2x —sin2x)® =5 + cos(g + 2x).
4.20. cos3x —sin(9x - 2) = 0.
4.21. 4cosx —-3sinx =5.

. L
4.22. sinx —tg—-cosx =1.

10

4.23. 2cos3x = \/3 cosx + sin x.

4.24. tg3x = tgx.

a.25, ‘BWA)-ter
1+tg(n/4) tgx

4.26. tg(x + g) + tg(x - g) =tgx.

1-tgx
1+tgx

4.27. = (sin x — cos x)%.

4.28. ctg(g +x)=17-5tg2x.

4.29, sin’ 2x + cosz—x _3 .
3 3 8

4.30. sin® x — sin® 2x + sin® 3x = %

c_ 4
4.31. g_sﬂl%_l -9,
cos’ x

4.32. cos2x-(2cos’ 2x — 1) = i

17



I'naBa 1. YpaBHeHuMs, HEPABEHCTBA H CHCTEMBI

4.33. 2sin® x - sin® x + 2sin x cos® x — cos® x = 0.

4.34. sin x + sin? x + sin® x = cos x + cos? x + cos® x.

4.35. 2sin® x — 2cos® x = cos® 2x — cos 2x.

4.36. (3 - ctg® x)sin 2x = 2(1 + cos 2x).

4.37. tg2x +ctgx +4cos’ x=0.

4.38. tg(—;E cosx) +ctg(nsinx) = 0.

4.39. tg3x =2+ \/?_>) tg x.

4.40. tg2xtg7x =1.

4.41. tgldx +3ctgTx +sin3x — 2\/§sin(§'E + It-) = —4—
2 4 J3+1

4.42. 2cos x — /2 sin 28x = 3v/2 — 2 cos 28x - sin x.

4.43. 2sin® x + sin(x?) = 1.

4.44. sin(ncos x) = cos(n sin x).

4.45. tg(ntg x) = ctg(nctg x).

4.46. 1 + arcsinx = 0.

4.47. 2arccos® x — 8arccosx - 2 = 0.

4.48. arcsin x = arccos x.

4.49. arcsin(x® - x + i) = arccos(x® — x + —1—).

V2 V2

4.50. arcsin2x = arccos | x |.
Pewwnre nepaBseHncrsa

. 1
4.51. sinx > Y

18



4. TpuronomerpHuecKkse ypaBHeHHS H HEPaBEHCTBA

4-52- Cosx S ——l_l
2
4.53. tgx <1.

4.54. 20sin® x + 9cos x < 21.

1

1+ 22

4.55. tg >1.

4.56. 2cos® 2x — (2 + V2) cos 2x +/2 > 0.
4.57. 6sinx-cosx >sinx +cosx +1.
4.58. sin(sin x) + sinx - cos(sinx) > 0.

4.59. 2cos(arcsinx) - sin(% arccos x) < 0.

4.60. arcsin(sin x) + 3 arccos(cos x) > 3x —18.

19



I'nasa 1. YpaBHeHM S, HEPABEHCTBA M CHCTEMBbI

5. NokasarenbHble ypaBHEeHUS
M HepaBeHCTBa

Pewnre ypasnennn
5.14. 5768 -1,
5.2. (2/5)"7" =(5/2)*"".

0,25Y
5.3. 0,125.274%18 =(-—-—J )
J2

5.4. 23+2x - 41—:2—3::.
9 4
5.5. (5) = (2,25)% 4.

5.6. 5v5(0,2)*"% =(0,04)".

22x-1 . 4x+1
T 64

5.7. 8",

5.8. 32099 _ (,25.128=2

59. 5" =5""1+24,

5.10. 7*! —-;-7’ +2.7°1 - 14.772 =48
5.11. 3% — 97 4 27¢@=DB _ g75,

5.12. 57 + 57! = 250.

5.13. 4% -5.2% 1 4-0.

5.14, 2" +2¥* =17

5.15. 2*" .57 = 10" .5™*%,
20



5. llokasaTeJbHBIE YPABHEHHA M HEPDABEHCTBA

5.16. 2" -5 = 200.

2 (6771
5.17. 29 .3 6’=—65—.

5.18. (log, 8)-(4/9)" - (27/8)*" = log, 4.
5.19. 7*' +3.7° =3%2 4 3%,

5.20. 9" -5 -3* .15+51.3=0.
5.21. 25 -7 -7-5" 4+ 5.7 = 0,
5.22. 9* +6°-2.-4"=0.

5.23. 4.2 - 6* =18.9*.

5.24. 4 =2.10% +3- 25",

5.25. 64-9* -84-127* +27-16 =0.
5.26. 4" +6"* -9¥* =0,

5.27. 8" +8=3-4" +3.2""1,

5.28. 3% gt _g7-4x1 | g1l%x _ 2192,
5.29. (2+V3)* + (2-V3)* = 4.

5.30. (\7+v48)" + (7 - J48) =14.

Pewmnre nepaBerncrea

5.31. 2°1%% > 1,

5.32. 4> > 0,125.

5.33. 277 > —1— .
128

5.34. /27 - 3" < 9%,

21



I'nasa 1. YpaBReHMs, HOPABRCHCTBA H €

1
5.35. 3% <3.27 *.

2

5.36. 5 <57 (Y5) +24.

(2x-1)/x

5.37. (0,2) >5.
5.38. (0,1)*%=1D 5 103,
5.39. (0,25)% 22 < 42%3

5.40. (0,3)>*3**% < 0,00243.

5.41. V16%59% < Y887

5.42, 2772 2% L 2l _ 92 <9
5.43. 2 + 2" -3<0.

5.44. 5" >57 +4,

5.45. 25* — 5! > 50.

5.46. 4% _7.27"1_4<0.

5.47. 4 —16* <2-log, 27.

2

5.48. 2°°%° + - >1+277,

5.49. 43 _8<2.873

5.50, X +2x-4 o
x-1

2¢' -1

5.51.
2 +1

1
<—.
2

l+x _ o-x
5.52. 2 —2 *1l_g,
27" -1

22



5. IloxasaTessHEble YPABHOHMS H HEPABEHCTRA

-2 _ x

5.53.8~3 1<1+(§) .
3*-27 3
33-3"' - 93

5.54. 2
12.9* -11-3* -15

5.55. 227% - 2%F _ 2% 5 Er _ 5,
5.56. 552 4+ 5 4 554 572 477 475
5.57. 2%* —2.25* -10* > 0.

5.58. 2.4 -25-5% -5.10 > 0.

5.59. 9.4 +5.6Y* <4.9"*, -

5.60. 5°**' + 6**! > 30 + 15% - 10",

23



I'nasa I. YpaBHeHus, HepaBeHCTBA M CHCTEMbI

6. Nlorapmcpmmueckue ypasHeHUs M HepaBeHCTBa

Pewnre ypasrnenusn

6.1. 2log, 2 = 2"%4*,

6.2. 10%%Y® _Jgx+lgx’-3=0.

6.3. log, (x;;)lJ - log, [%J

6.4. log,(x-1)+log,(x+1)=1.

log, 5
log, 10

+1g(x+10)=1+1g(21x - 20) - 1g(2x -1).
6.6. 2log,(4+x)=4-log,(x-2).
6.7. loga((x+2)(x—2)):4logg(2x+3)—log£5.
2 4
6.8. 2log,(2x) + log,(x +1—2x)=§.
1 1 1. 1 1
6.9. —lgx+>)-lgx+=-)==Ilg(x-=)-1gx.
2g( 8) 8( 2) 2g( 2) g
6.10. 1og1/2(—x—1)+log1/2(1—x)—log1/ﬁ(7+x):1.
641, £ S 25,

6.12. log,,,2=3.

x+1
6-13- logl_x(x2 + 3x + 1) = 1 .
6.14. log, (x* - x-6)°’ =4,

6.15. (Igx)’ -4lgx =1gx*-5.

6.16. (log, x)* - 2log,JVx = 2.

24



6. JlorapupmMmudecKkHe ypaBHEeHHA W HePABEHCTBA

6.17. lg'x+4lgx* +9=0.
]

6.18. log, = = — 12
8 log * 4
216
27
10g27 —
6.19. — %X -3
0g,; X

6.20. log, x - 4log , 4 = 3.

6.21. log . 2+8log,, x* +9=0.

6.22. 3+2log, ,3 =2log,(x-1).

6.23. 1+2log,.; 5 =log,(x +5).

6.24. %(mg2 (x—2)') = %ﬂ g2lon B

6.25. log, 9x° ‘logix=1.

6.26. log, Jx + 1 +3log, v1-x = log, V1 - x°.

6.27. %logw (x - 2)* -3 = log, (x + 4)* + log,,(6 - x)°.
6.28. log, x - log,,(13 - x) = log, (10 - x)* - 2log,,(8 - x) .

6.29. log, (log, x) + 3log,(log,(22x) = 1.

6.30. log,(2log,(1 + log,(1+ 3log,(x - 1)))) = % .

Pewnre nepaseHcrsa

6.31. log,,3x-1)>1. 6.32. log,;(7Tx-1)>0.
6.33. lg(x* +5x+7) < 0. 6.34. log,  (x* +5x +6) > -1.

25



I'naBa 1. YpaBHeHuSs, HEPABEHCTBA H CHCTEMBI

6.35. log,(x* +4x+3)<1.

6.36. 1og&(1"2x)so.
X

6.37. 2log,, (2 - 3") >-1.
X

6.38. log,;(3x - 4) > log4(x - 2).
6.39. log,,(x* - x - 2) > log,,(8 - x) .
6.40. 1 +1og,(2 - x) > log,(x* +3x + 2).

6.41. log,,(4 - x) > log,, 10 — log,,(x - 1).
1
6.42. lg(x + 4) > -21g ——.
2-x

6.43. log,;(x* + 6x +18) + 2log,(-x - 4) < 0.
6.44. 2log, x -log,(2x-2) > 1.

6.45. 2log,(-x) - log, (4 + x) < log,(x + 1)? + 2log,(10 + x) .
6.46. log’ ; x - log,, x < 2.

2

6-47- 10 X S .
% log, x -1

1 1

6.48. +
l+log,x 1-log,x

2
lg°x-3lgx+3 <1.
lgx-1

6.49.

6.50. 5 +2log,; x > 2log, 3.

6.51. 1og,(6‘5x]>1.
4x+5

26



- 6. JlorapudpMuvecKue YPABHOHHA M ‘HEPABEHCTBA

6.52. log . (x+2)>-1.

14
6.53. 1 ——|>1.
og( 1 )(24—2x—xz)>

25-x2

log, x*

6.54. log(xlz) 8+ lOg(x/4) 8 < m .
2

2-log, x

log, x .
log, x € -

6.55. log, x + log, g- <

6.56. log, v3x +4 -log, 2>1.

6.57. log, v3x +1-log, ;5 > 1.

6.58. log,,(x +1)-log, x > log(m) x.
6.59. log, x - log,(x +2) +1og,,.;,, 2> 0.
6.60. 1+ log,,(log;(x + 4)) > 0.

6.61. log% (log,5(x +1)) > 2.

6.62. log,,(log,(x* -2)) > 0.

2 —
6.63. log, [1og8 x 1) <0.
2 x-2

6.64. log,, x° +log, x* > 1.

x+1 x*-2x+1
6.65. 1 1 —_— I 1 —_— .
ogz( o8s [x~1)) < ogl/s( O€us (xz +2x+1)]

27



I'aasa 1. YpaBHeHHS, HEPABEHCTBA H CHCTEMEI

7. Kom6uHMpoBaHHbIE YPABHEHUA
M HepaBeHCTBa

Pewnre ypasHeHWs n HepaBeHCTBa

74. (4]x+1]+1/2) =11(x +1)? + 5/4.

7.2. x-1]-1>|x-1|-2011.

3__ -
|8 —4x |

74. Jx'-x+4<2x+|3x+2].

x Jx
7.5- 572 * (%) * (%j > 1.

7.6. 2Ff_ |2 _1|=2"" 41,
3* -2

7.7. 27 +2¥ >2(2. 78, .— - <0
x“-6x+5H
_ : 1-1
7.9. o&d-%) . 7.10. —Bos*
x+1 V6x +2
7.41. &10Nx+3) 7.42. QB0+ 5.2 5
log, |x+1]|
log, (x2-1)
7.13. G) >1. 7.14. 205F=D) 1

4
logg (logys (x%-2))

7.15. (0,3) 57 <1,
7.16. log,;,(101-5")+2<0.

1
7.17. logz |x—+1|——i =1

7-18- 10g2 I1—1_§'|<10
X

28



7. KoMOHEMpOBAHHBIE YPABHEHHA M HEPaBEHCTBA

7.19. |log,(2 - x) |>2.

7.20. 2 <|log,,(x +1)-4|<3.

7.21. flog e (x -1 21. 7.22. |log, (2" * 3) <1.
x+1
7.23. x%¢* = 10x2. 7.24. x - x%* =10-x.
7.25. x' =31 5 1000. 7.26. x*192 100,
lg(x+1)-2
7.27. ("IBIJ <100. 7.28. /x> 2.

x (logs x)/3

3

7.29, 3050/t <

7.30. 574 _7%5 _95 0,

7.31. 3/Igx + 21gJx" = 2.

7.32. log,; x -3~ log,; x+2=0.

7.33. log,,(Vx +3 — Vx) + log,,;(2/5) > 0.
7.34. log, (5" -20) = x - 1.

7.35. log, (2% - 4%) > -1,

7.36. log, (2" - 3) +log,(2* -1) = 1.

7.37. 2(g2-1) +1g(5 +1) = 1g(5** + 5).
7.38. 2log ; 3 +log (3" ° - 1/9) < log ; 26 .

7.39. 1g 2% —1g(5* - 2) = x.

x+1
<1
3-log,(9-37)

7.40.

29



T'aasa 1. YpaBHeHHA, HEPABEHCTBA H CHCTEMbI

x| -lx-4]_,

7.41 - IOg(xz_Zx—i‘l) X + ].

7.42. log;(log,5((3/2) " -1/2)) < -1.
7.43. log__(log, (3 -9)) < 1.

7.44. log,(2" - 1) - log,,(2*" - 2) > -2.
V3" - 1} g % '

7.45. log, (V3" -1)-log,, [—16-—

7.46. log, (V9-x" +x-1)21.

7.47. log,, 4x < \/log, (16x°).

7.48. \[(log,, 2x)° + 4log, V2x <2(4 - log,, 16x*).

7.49. (x + §) |log,, ;(x* —4x +4) |29 |log,, ,(x* - 4x+4)|.
x [ —

2 2

7.50. |4cos’x—1|+|4cos’x-3|=2.

1
— +
sinx cosx

7.51. <2.

2sinx +2cosx+tgx +ctgx +

7.52- 81(8'1!12:—1)0033: _ 9(sinz—cosz)2 — O.
7.53. (\/5+2\/6) +( 5—2J6) - %.

7.54. log, _.(—cos3x —cosx) = log

11 11

6r_g2 (—COS 2x).

7.55. Jsinx + cosx = 0.

7.56. /tg x + sinx + \/tg x — sinx = 2/tg x cos x.

30



7. KoM6uEHpOBaHHEIE YPABHEHUS M HEPABeHCTBA

7.57. \/cos3x+\/§sin3x—3cosz x+cosx+% = 3sinx+—:12-.

7.58. V6 -2sinx 2 6sinx —1.
7.59. Jsinx +vJcosx > 1.

7.60. \/Z—sinx—\/gcosx >1.

cos %log&m‘(s/ﬁ—l)

E+2
7.61. 22

5
7.62. lo sinfx - — < -1.
Eiox 12

7.63. log,;,, .y (sSinx —5cosx) > 1.

7.64. Jasin® x —1-log,, . 2= >0.

2¢x -1

3
(22 —1)4°* = _2sin’ x)

7.65. Jarcsin x + Varccosx > "-’1—215

* % %

7.66. CKOJIbKO pas3INYHBLIX KOpHEH MMeEeT YpaBHEHHUE
V6x® + 2/3x +3 = —2x?

7.67. CKOJIBKO pa3IMYHBIX peIIeHHUI MMeeT HepaBEeHCTBO

V6(x® +2) + 252 < 435(x% - 2) + 2/7x ?

7.68. Haiigure HaMMEHBIIUI IIOJIOKUTENIbHBIII KOpEHb yDaBHEHUA

cos(nxz) = cos(w;(.vc2 +2x + 1)) .
7.69. Haiizute Bce KOpHH ypaBHeHHUs +/1-—sin2x — JV2cos8x =0 ma mnpo-

5]
MEeKyTKe —?;—n .

. }1 -sinx
7.70. Halinture Bce KOPHM ypaBHEHHS COSX + 3 =0 Ba npome-

KyTKe [3m; 47].
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I'naBa 1. YpaBHeHUSA, HEPABEHCTBA M CHCTEMBbI

8. Cucrembi

Pewnre cmcremsr

4x +Ty =5, 2 -1,
8I1' x+ y 8-2- x+y
2x + 3y = —6. lx-y|=2.
8.3. {|x—1|+|y—5|=1, 8.4, {y+|x+1|:’l,
y=5-|x-1| ly-x|=5.
2,2 . (8x + 4si 11
=7 x+4siny =-11,
2x — -2y 2
85 (Y rT 8.6. 7
2 1 1 —2x+5siny=§.
2x-y x-2y 18°
71 =-10,
8.7 V12 ctgx + /2y = 4, v88 Geosx+Tlog,3=-10
a L] » - 1
—J27 ctgx + /8y = 1. —5cosx+210gy3=—2—.
6 y+l
7.2x+6y:2’ 21—x+2.3 —21,
8.9. . 8.10. ! 18
3-2 “5y:93. 5’2x+2_ - :56.
3 Y
1
A 2log, 8 +3y = 24,
8.11..° 9 8.12.{ 8.8
y—2x=4 2log”,0,5+y =8.
+y=" x+y="=
8.13. " VT 814. . VT ¢
tgx+tgy=1. tgx-tgy=5—2\/6.
)
+x=-1,
6" -2-3Y =2,
8.15. (" Y 8.16.
X _ 6* -3¢ =12.
x+y
1 2 %) =5, log,(2x* — y*) = 2,
8.17. | 08\% + V) g.18, | 50 “¥) =2
2log, x +log,y = 4. 6log.(-x) + log,(y°) = 4.
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8. Cucremsl

log, x-2'+y =3,
y-2Y +2Y log, x = 4.

8.20.

3x+y-z2=4
8.22. < x - 2y+3z-

x* +2y+2° = 6.

28 = 512, 22 4 3y = 35.

y?P=4"+8,
8.26.
2" +y+1=0.

2y/x+3x/y —
8.28.

Jy - @—(JE+\/§)“

[ 38
R
o
+
0o
8
]
<«
+
<
1l
[y

31082 2x-y) _

8.30.

x+2y=y*-x*+3, 8.24 {3 2 +y =13,

4x+y 2I+y —

log,(y —x - 2)+log125(y x-2)° =log, 12.

&
|

|

|

s

{

|

|

|
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T'nasa 1. YpaBHeHHS, HEPABEHCTBA H CHCTEMI

y* =3y,

8.36.
{2log3 y+log, 3 =3x.

8.37. Jsinx cos® y = 0,
2sin® x —cos2y -2 = 0.
— _ 9
8.38. 4siny 6+/2 cosx = 5 + 4 cos Y,
cos2x =0.

2sin3x+2cos4x=1+\/§,

8.39. < 2sin7x - 2sinx = V2,
0<x<m

sin® x + cos® y =%,
8.40. <cosx-siny =i46—,

cosx = 0.

8.41. <sinxcos.y = —%,

(tg xctgy =1.

sin?(~2x) - 3 — V2)tg 5y = 3‘/52— 1

3J2 -1
o

8.42.

tg? 5y + (3 - V2) sin(-2x) =

3sinx + cosy =0,
8.43. .
6cosx —2siny =17.

y—x =295,
8.44. {xz = (z—4)y + 30,
2xz = (22 — 4)y.

34



xy, 9 _j5
3Y = - ’
8.45. {“ y 8.46. ) ° 2“13’ Xy
x* + 27 =26 ox + y+— =4+ XY
xy

8.47. 3x? +2y° —3x +9y = 3,
4,5x° +3y° -3x+8y= 7.

3x? + 2xy —9x — 4 +6=0,
8.48. 1 y Y
5x +2xy—12x—4y+4=0.

2__4 2:3,
8.49.{ xy+y
y

- 3xy = 2.

2x* +y =10,
8.50.
=10.

6.54 Jx(x + 3y) = 36,
— \[5 3x +y) = 28.

4* +5-2°-2- 3 =2
8.52.
9.9¥ +2F +2- 35’—1

1/4)3" +log®, y = 504,
8.53 (/) 1 gsY )
4* - 2% logﬁy+log ,y =84.

xy| =1,

1 +2 logml log“y

y2\/_

8.54.

6.55 x +log, y = ylog, 3 + 108, X;
xlog, 72 +log, x =2y +log, ¥

5.56. {mgz(m 3y) +log,,; (2y - 5x) =0,

1/x+2y+1—\/11 3y~,/2x+4y 12.



T'nara I. YpaBHeHUS, HEPABEHCTBA M CHCTEMBI

+8y° -x+4y-7=0,

8.57. 7" y

2xy+y’ -2x-2y+1=0.

g

x+y
8.58. | -2,

x+2z

2 3.

y+z

y® —9x? +2Tx - 27 = 0,
8.59. <2’ -9y° + 27y -27 =0,
x*-92 +272-27=0.

y+2=(3—x)3,

8.60. (2z-y)(y+2)=9+4y,
x? + 2% = 4x,

1220.
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9.1.

9.2.

9.3.

9 I4.

9.7.

FNABA Il. 3BA0ANU NO TrEOMETPUN

9. MnaHMmeTpuuecKue sapgaum

Haiigure niaomiaas NMpaBUJIBHOrO TPEYIOJBHHUKA, CTOPOHA KOTOPOTO
paBHa cTopoHe poMmba ¢ guaroHamamu 10 u 12.

Haiigure mepuMeTp NpPaBUJIBHOTO TPEYTOJbHHKA, €CJIH LEHTDP ONH-
CaHHOM OKOJIO HEro OKPY’KHOCTH yZAaJIeH OT XOpAbl, PaBHOIl 2, Ha
paccroanue 3.

B tpeyronrauke ABC ocHoBanme D BricoThl CD = J3 nesur Ha
cropoe AB. Haitnure AC, eciu AB=3, AD=BC.

Haiipure nyiomagk npsaMOyroJbHOIO TPeyroJibHUKA, OJUH U3 KaTe-
TOB KOTOpOro paBeH 13, a BeicOoTa, OIyIlleHHAsA Ha T'MIOOTEHY3y, PaB-
Ha 12.

B npsamMoyronrHoM TpeyroapHuke ABC ¢ rumoreHy3oit AB mpose-
nennl MeguaHa CM u Beicora CH , pudeM Touka H JIeXKHUT MeXIY
A u M. Haiigure orHomieHue AH : AM ,ecciu CM :CH =5:4.

OauH M3 YIJIOB TPeyTroJIbHMKA paBeH Pa3sHOCTH ABYX APYruX, HaH-
MEHBIIIasg CTOpPOHAa TpeyroJbHHKa paBHa 1, a cymMma momagei
KBaJpaToOB, MMOCTPOEHHEIX Ha ABYX APYTHX CTOPOHAX, BABOe 0OJIbIIE
IUTONIaN OMMCAHHOTO OKOJI0O TPeyroJbHHKa Kpyra. Halgure Hau-
GOJIBIIIYIO CTOPOHY TPEYTroJbHUKA. '

OKDY’KHOCTb paguyca 3, BOHCAHHAS B MPAMOYTOJIbHBIA Tpe-

yroasHUK ABC c¢ yraom ZA = 30° , Kacaerca Karera AC B TOUKe
K . Hatinzutre BK .

Oxpy>kHOCTH pazuyca 3, meHTp O KOTOPOH JIEXKUT Ha TUIIOTEHY3€
AB mnpAMOYroJIbHOIO TPEYroJibHHKA, KacaeTcsa KateToB. Haliaurte

- ILIOINaJb TPEeyroJbHHuKa, ecau OA =5.

OKpYy>XHOCTb, LEHTP KOTOPOH JIEXKHUT Ha runorenyse AB npamo-
yroasHOro tpeyroirEuka ABC, kacaerca kateroB AC u BC B
Toukax E um D coorBercrBeHHo. Haiinnte /B, ecoim AE =1,

BD=3.
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I'nasa II. 3agauu no reomerpun

9-10-

9.11.

9.12.

9.13.

9.14.

9.15.

9.16.

9.1 7.
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B rpeyronsEuke ABC nposeseHa 6uccektpuca CD mnpsaMoro yria.
W3 Touku D onymieH nepueHAUKyaap DM = J3 Ha cropoRy AC.
Haitgure BC, ecin AD =24/3.

Ha cropoe AB Tpeyronsuuka ABC ¢ yruamu <ZA =30° u

/B =130° kak Ha IuaMeTpe IOCTpoeH Kpyr. Haiiaure miomanb
YacTH 3TOI'0 Kpyra, JieKaleil BHYTpH TPeyroJbHHKA.

JIBe paBHEIE XOpPABl OKPYXHOCTH OOpa3yiOT BIIMCAHHBIM YroJl BeJH-

yuHOH 30°. Haiiure OTHOIIEHHME IJIOIIALM 9ACTH Kpyra, Jexalmnei
BHYTPH yTIJIa, K IJIOIaAHA BCEro Kpyra.

Touka mepecedeHMA ABYX OOIMHX KacaTeJbHBIX K JBYM Hellepece-
KalomMUMCH OKPYXKHOCTSAM, MeHbIIad M3 KOTOPHIX MMeeT paguyc r,
JIEKUT HA JMHUK HUX IEeHTPOB Ha pacCTOSHMHM 6r oT meHTpa 6GOoJib-
meH OKPYKHOCTH M JEJHUT OTPE30K KacaTeJIbHOM MeXKAY TOYKaMH
kacaHus B orTHomeHMn 1:3. Halaure nsomane ¢uUrypel, cocros-
med M3 JBYX uyacTeil, OrpaHHYEHHBIX KAacaTeJbHBIMH H GOJBIIMMU
AyraMu orcpy}Kﬁoc'rel‘fI.

HaiiguTe miomaas BBIIYKJIOrO YEeTHIPEXYTOJbHHMKA C JUATOHAJIAMH
3 u 4, ecaM OTpPe3KH, COEIHHAIONIHNE CePeJHHEI IPOTHBOIIOJJIOMKHBIX
CTOPOH YeTHIPeXYroJIbHUKa, PaBHBI.

IIpamas, napaanenbHas cropoHe AB TpeyroabHuka ABC, nepece-
kaetr cTopoHsl AC u BC B Toukax M m N coorBercrBeHHO. Haii-
aure AM :CM , ecau miaomans Tpeyrojbauka MCN BaBoe GosbIe
niomazyu rpanenuu AMNB.

IIpamas, napajnenbHasd cTopoHe AB =5 TpeyroisEuka ABC wu
OpPOXOAALIAA Yepe3 IIeHTP BIHUCAHHON B HEro OKPY KHOCTH, Iepece-
kKaer cropoEsl BC u AC B Toukax M u N coorBercTBeHHO. Haii-
JAUTEe NEePUMETD dYeThipexyrojabauka ABMN , ecim MN = 3.

B Tpeyroasanke ABC Ha cTopoHax AB u AC B3sTH TOUYKM M wu
N cooTBeTCTBEHHO TakK, 4To AM : MB=3:2 un AN:NC=4:5. B
KAKOM OTHOIIEHHH IIpsAMafd, NPOXOJAImas uepe3 TOYKYy M mnapaJ-
Jeapno BC , memut orpe3ok BN ?



9. InaruMeTpHUYECKMe 3ATAUH

9.18.

9.19.

9.20.

9.21

9.22.

9.23.

9.24.

9.25.

9.26.

Yepes TOUKY mepeceueHus AUaroHaJied Tpalelnuy NIpoBeAeHa NpHA-
Masi, napajuiesbHad OCHOBAHMAM H IlepeceKaronias O60KOBbIE CTODPO-
Hel B Toukax E u F, npuuem EF = 8. HalizuTe ocEOBaHHSA Tpale-
UM, €CJHU UX OTHOILIeHHE PABHO 4.

Haitigure BBICOTY, ONYIIEHHYIO HA THIIOTEHY3y IIPAMOYTOJBHOI'O Tpe-
YroJbHHMKA C OCTPHIM YIJIOM O M PagMycOM OIIMCAHHOU OKpPYIKHO-
ctu R.

HaiiguTe OTHOINEHMe BHICOT TpeyroJdbHuMKa ABC, ONyIIEeHHBIX U3

‘ - 1 1
BepiiuH A u B coOTBeTCTBEHHO, ecau cos LA = —5— , sinZB = 3

Haitgure yriasl TpeyroiabHuKa co cropoHamu 10, 24 u 26.

B uetnhipexyronsauke ABCD yrael A u B npamsie, AB=BC =3
u BD=5. Ha croposax AD u CD B3aTbl Takue Touku E u F
cooTBeTCTBEHHO, uTO0 AE =1 u CF = 2. Haiiaute miomazgb HATH-
yronsauka ABCEF .

OnHo M3 ocHOBaHHII paBHOOeIpeHHON Tpamenuu paBHO 4. Hailinure
paccToOAHHEe MEXAY TOYKAMU KacaHus C ee OOKOBBIMH CTODOHAMU
BIINCAHHOM B TPAIEIHIO OKPYXHOCTHU pajnuyca 4.

B napannenorpamme ABCD co cropomamu AB=2 u AD=5 06uc-
cekTpuca yria A mepecekaeT 6MCCEKTPHCHL YIJIoB B m D B TOYKAaX
Ku L coorBercTBeHHO, a 6uccekTpuca yrima C nepecekaeT Te e
OucceKTpHuCHl B TOouKax N u M coorBercrBeHHO. HaiiiuTe oTHOIIE-
HUe ILIONIaAH YeThIpexyrolbHMKa KLMN K mnjomanu Iapajijesio-
rpamma ABCD.

HaitauTe ocTphie yribl IpAMOYroOJIbHOTO TPEYrOJIbHUKA, €CIU IIEHTD
BOKMCAHHOM B HEro OKPY>KHOCTH JEJUT OGMCCEKTPHUCY IMPAMOr0 yrJa B
OTHOIIIEeHHNHN \/g . \/é , CUHTa&dA OT BEPIINHBI.

Haigure BbICcOTY, OMCCEKTpHUCY M MeAMaHy, IIPOBEAEHHLIE U3 ‘Bep-
IIUHEI OJHOTO YIJIa TPEYroJbHHUKA, €CJH OHM JeJAT 3TOT YroJl Ha
YyeThIpe PaBHBIE YaCTH, a PaguyC ONMCAHHONU OKOJIO TPEYTOJLHUKA
OKPYKHOCTH paBeH R.
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9.27.

9.28.

9.29.

9.30.

9.31.

9.32.

9.33.

9.34.

9.35-

9.36.
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Haiigute noomaab TPEyroJbHHKA CO CTOPOHOH @, IPOTHUBOJEMA-
UM YIJIOM O ¥ IPOTHBOJIEKAIIUM yrjom f3.

Haiiagure 61cceKTpUCY NPAMOro yrja TPEeYyroJbHHKA C TUIOTEeHY30H
C U OCTPBIM YIJIOM O..

B oxpyxHOCTh paguycoM R Bnucad paBHOOeIPEHHBIN TPEYTOJbHUK
C OCTPBIM YIJIOM 0. OpH ocHoBaumu. Halizure paguyc BIUCAHHOU B
TPEeYTOJIBLHUK OKDPYXHOCTH.

B oxpyskHOCTH AuaMeTpoM 25 BIHUCAH PaBHOOEADPEHHBIN TPEYIroJb-
HUK c OoxoBoii cropouoit 20. HailigzuTe paguyc BOHCAHHOH B Tpe-
YTOJBHUK OKPYIKHOCTH.

Oxroso TpeyrombHuka ABC onucaHa OKDPYYKHOCTH C AUaMETDOM
AD =2, Haitnure BC, ecnu AB=1u £Z/BAD: Z/CAD=4:3.

OkpyKHOCTh pagmuyca 5 ¢ uneHTpom O, JexallUM Ha cTOpoHe AB
tpeyroasHuka ABC, xkacaercsa cropoH AC u BC . Haiinute paguyc
OKPY’KHOCTH, OIIMCAaHHOH OKoJI0 TpeyroibHuKa ABC, ecan
AO=13 u BO="17.

Ha ocuoBanuum AC paBHOGeapeHHoro rtpeyrojgbuuxka ABC BasTa
rakasi Touka D, uto CD = 2 u 6uccekrpuca CL mnepuneHAUKYJISpHA
npamoit DL . Haiinure AL .

JIBe OKPYKHOCTH pamzuycoB 2 M 8 KacawTcsa APYr Apyra BHEIIHUM
obpa3oMm B Touke A . OOmiaa KacareabHass K HUM, NpOBeJeHHaAA Ue-

pe3 TOYKy A, mepeceKaeT gpyrylo o0mIyio KacaTeJbHYIO B TOUKe B.
Haiinure AB.

OKpyIXHOCTH paguycoB 2 u 3 KacawTcd APYr ApPyra BHEIIHUM obpa-
30M B TouKe A . O0miag KacaTeJbHas K HUM B TOUKe A IepeceKaeT
B Touke B apyrymo obiiyo KacaTeJbHYIO, Kacawmryiocsa B Touke C
MEHBbINIell OKPYsKHOCTH ¢ HeHTpom O. Haiiaurte paauyc OKPYKHO-
CTH, BIMCAHHOU B ueThipexyroabHUK OABC.

Baoncannaa B Tpeyroarauk ABC OKpDY)>XHOCTHL KacaeTrca CTOPOH
AB,BC n AC B Ttoukax K,L u M coorBercTBeHHO. Halgure

KL, eciu AM =2, MC=3 u 40:-;5.



9. [InaEMMeTpHYECKHe 3AKAUN

9.37. BnoucasHasa B TpeyroabHUK ABC OKpPYKHOCTH KacaeTrcsi CTOPOH
AB=4 u AC=3 B Toukax M u N coorBercTBenno. Haiigure
miouanss tpeyroabauxka AMN , ecin BC =2,

9.38. Briucannas B TpeyroabHuK ABC OKpy»KHoOCTh ¢ neHTpoM O Kaca-

ercsa cropoHbl BC B Touxke K . HailguTe miaomniaab TpeyrojJbHUKA
BOK, eciu AC =a, Z/ABC = o, a nepuMeTp TpeyroiapbHuxka ABC

paBeH 2p .

9.39. [Ipamas, Kacaromascsa OKPYKHOCTH B Touke K , mapajujiejibHa XOp-
ne AB =6. Haiinute paguyc oKpy»KHOCTH, eciniu AK =5.

9.40. /luaroHasu BOHCAHHON B OKPYMHOCTH TpalleIlMN B3aMMHO II€pII€H-
JUKYJAapHbl. HaauTe maoimiajbs TpamneiydH, ecjJd ee NepuMeTp pa-
BeH 18, a ocHOBaHHA OTHOCATCH, Kak 1 : 7.

9.41. Tpaneuus ABCD c ocHoBauuamMu BC =a u AD =b BnucaHa B OK-
pyxHocTh. Halimure paguyc okpy»kHocTH, ecniu LCAD =« .

9.42. OKpy»XHOCTb, HpoxoadAinas depe3d BepmuHsl C u D mapasesno-

rpamma ABCD, kacaercsas npamoii AD u mepeceKaeT npsamyio AB
B Toukax B u E. Hatinure AE, eciu AD=4 u CE=5.

9.43. Yepesa Touky K guamerpa AB OKpYyXHOCTH IIDOBeJieHA Xopja
MN . Haitaute AB, ecmu ZABM =30°, ZBMK =15° u MK =3.

9.44. Menunanst BM u CN TpeyronbHuka ABC B3aMMHO IIePIEHANKY-
napusl. Hadigure nimomags TpeyronbHuka ABM, ecim BC=a n
AC=b.

9.45. Megnaest BM u CN TtpeyronpbHuKa ABC mnepeceKalTcs B TOYKE

K . Hailigute paccrossHme ot ToukM K 1o npsamoit BC, ecan
BC=a,4B=Bu £C=y.

9.46. B rpeyroabuuke ABC mnposeneHbl Bbicora BH u memmana BM .
Haiigure yron /ZMBH , ecin AB=1,BC=2 u AM = BM .

9.47. Haiinute yrabl Tpeyroabuuxka ABC, ecam ero megmana BM paBHa
noJiIoBUHE cTopoHbl AC, a OAMH U3 YyIJIOB, 06pA30BaHHBIX OMCCEK-
Tpucoit BL u croponoit AC, paBeH 55°.
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9.53.

9.54

9.55.

9.56.

9.57.
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B paBHOBeIPEHHOM TPEYroJbLHUKE BBICOTBI, ONYINEHHbLIE HA OCHOBA-
HUe ¥ Ha OOKOBYIO CTOPOHY, PABHBI M U 71 COOTBeTcTBeHHO. Haii-
JUTe CTOPOHLI TPEYTOJILHHUKA.

B octpoyrosnbHom TpeyroabHuke ABC npoBeaeHbl BeICOTEI AH n
CK . Haiigute paguyc omHcaHHON OKoJI0O TpeyroJbHuKa ABC OK-
pyHOCTH, ecan HK =2\/§, a mIomand TpeyroJabHUKoB ABC un
BHK paBHBI 18 u 2 COOTBETCTBEHHO.

B ocrpoyronsHoM TpeyroibHuke ABC npoBemeHb! BbicOTHI AH u

CK . Hajliaute 1miomagb Kpyra, OIMMCAHHOTO OKOJIO TPEYroJbHHUKA
KBH ,eciu AC=1u ZKCH =aq..

OTpe3oK, COeAVHAIONMA OCHOBAHHSA BBICOT, IPOBEAEHHELIX K CTODPO-
Ham AB u AC ocrpoyroasHoro TtpeyroiabHuka ABC c¢ yriom
ZA = a, paBeH [. Haitnute BC .

B, paBuoGeapennom tpeyronbHuke ABC c¢ ocHoBaHumem AC mpose-
neHa Ouccektpuca AL . Haiimute AL, ecau BL=b un CL=c.

B paBHOOeapeHHO# Tpamernuu ¢ 60KOBOM CTOPOHOM 5 OCHOBaHUE BbI-
COTHI, IPOBEEHHON U3 BEePHIMHBI BEPXHEro OCHOBAaHUA, AEJIUT HUMK-
Hee OCHOBaHMe Ha oTpe3ku 12 m 3. Halgute BepxHee OCHOBaHUE
Tpallennn, ee 1mjoniaagb, BbICOTY U JHaroHaljb.

Hajigure miomanh TpeyroibHMKa €O CTOPOHAMHU a, b U ¢, ero BHI-

COTy, MeAHaHy B OMCCEKTPUCY, IPOBEAEHHLIE K CTOPOHE C, & TaKKe
paguychl BHIMCAHHOM U OIIMCAHHOH OKPYyKHOCTEH.

B TpeyroinHHMK CO CTOPOHAMH a4, b M ¢ BIHCaHA OKPYXXHOCTb.

HaiiguTe paccTosHMe OT IIPOTHBOJIEXKAIlled CTOPOHE ¢ BepIIUHBI
TpeyroJIbHUKAa N0 Oirskaiineidl TOUKY KacaHUM.

3Hasa MeIHaHBI TPEYroJbHUKA, HAAHUTE ero IJIOIAAL.
3Has BBICOTHI TPEYIOJbHHUKA, HAMANTE €ro IJIOMAAb.

CTOpOHBI TpPeyroJbHMKa paBHH a, b, c. B KaKoM OTHOLIEHUU LIEHTP

BIIMCAHHOM OKPYXHOCTH AEJIUT OHUCCEKTPHUCY, NMIPOBEAEHHYIO K CTO-
poue a?



9. IInaHuMeTpHYECKHE 3a0AYH

9.59. Vribl TpeyroJbHMKa paBHHl Q, [}, Y. B KaKOM OTHOmMEHUH TOUKA

rmepece4yeHUs BBICOT MAEJHUT BBHICOTY, NPOBEAEHHYI0 K3 BEpPIIMHBI
yriaa o ?

9.60. [Janel gBe HemapaJljieJbHble CTOPOHBI @ M b mapajejiorpaMma.
Haiinute ero fuaroHans d, mo M3BeCTHOM Apyroil auaroHaau d,.

9.61. KaxoBa miomajab TpeyrojbrHUKa CO CTOpoHaMu: a) 5, 9, 12; 6) 2, 3,

6; B) V5,410,413 ?

9.62. Haiigure yriibl TpeyroJbHMKA ILIOMAABI0 3, €CJIM ABE ero CTOPOHLI
_paBHH 3 1 4.

9.63. B tpeyrossEuke ABC co cropoHOii AB =5 u BmicoTo# BD =3
Haligute /BAC.

9.64. /e CTOPOHBI TPEYTroOJHLHUKA PABHH 1 M 2, a CHHYC yIJIa MeXJIy HH-

1
MH paBeH 3 Haitaure TpeThbl0 CTOPOHY M ABa APYTHX Yyrja Tpe-

YTOJIbHHUKA.

n 3n . T
9.65. CymecTByeT I TPEYroJIbHUK C YIJIaMH 3T arcsmz ?
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10.8.

1 °I9I

10.10.
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10. CrepeomeTpuueckKkue sanaum

B npaBUiIBHYIO IIECTUYTOJBHYIO INPaMUAy C BoicoTol H BnmcaH
OOUH KOHYC, a OKOJI0O Hee OIIMCAH APYTrOH KOHYC C pPaguycoM OC-
HoBaHua R. Haiigure pasHOCTh 0O'EMOB 3TUX KOHYCOB.

KoHyc BnmcaH B NpaBHUJIBHYIO YEThIPDEXYTOJBHYIO nmupamupy. Ux
obmasa BeIicOTa paBHa 9/4, a paguyc BINCAHHOH B KOHYC cdeps!
paseH 1. HaiiguTe pasHocTh 00'b€MOB MUPaAMHUALI 1 KOHYCA.

Yepes BeplInHY S KOHYCa IPOXOAUT ILIOCKOe cedeHue SAB mjo-

manaeio 42. Touku A u B #enAaAT AJUHY OKPYKHOCTH OCHOBaHHUA
KoHyca B oTHolleHuu 1:5. Haliautre o6beM KomHyca, ecau

ZSAB = arccosi .

J58

Haiingurte o6beM NpAMOYTOJIBHOIO MapaJesieluiena, AUaroHalb

KOTOpOro paBHaA d M 006pasyeT ¢ ABYMA CMEXHBIMU I'DAHAMU YyIJIbI
o ¥ 3 COOTBETCTBEHHO.

HaiingnTe CTOPOHY OCHOBAaHMA IIPABUJIBHON TPEyroJbHOM HPHU3MbI
obvemMoM V', eciH yroja MexAy AUAroHAJsIMH ABYX ee GOKOBBIX
rpaHei, NIpOoBeAeHHLIMH M3 OLHOH BepILIWHbI, PaBeH O .

Haiigure CTOpOHY OCHOBAaHMUS NPABUJILHON TPEYroJIbHONW IUPaMU-
asl obbemoMm 36, ecsin ee BbICOTa BABOE DOJibllie paguyca OKPYK-
HOCTH, OITMCAHHOM OKOJI0 OCHOBaHUS,

Haiinute paguyc cdepbl, ONMHCAHHON OKOJO IPaBHJBHON Tpe-

YroJIbHOM IMpaMHUALI CO CTOPOHOH OCHOBaHWA, PABHON a, U yr-
JIOM (¢ MeXXAy OOKOBBIMH pebpaMu.

Hailizure aByrpadHHblii yrog npu pebpe OCHOBaHUS IPaBUJIBHOH

TPeyroJIbHONW NMUpaMHUIBI, €CJHU YroJ MeXKAy ee O0KOBhIMU pebpa-
MU paBeH ¢.

B mpaBuasnoii nupamuge SABC c¢ pebpamu AB=1 u AS =2
mpoBefieHbl OuccexTpuca AL OokoBoil rpanu SAB u MeauaHa
BM ocHoBauua ABC. Haiigure LM .

Ha BbicOTe IpaBUIBHON TpEyroJbHOM NHPaMUAL! B3ATa TOUKA,

yaajeHHad oT GOKOBOro pebpa IIMpaM#Jbl Ha PacCTOAHUE 4/ V13



10. CrepeomeTpHaeckne 3agadu

10.11.

10.12.

10.13.

10.14.

10.15.

10.16.

10.17.

10.18.

" pgeadliiliasd BBICOTY B OTHOIIIEHHH 1:2 , CUHTass OT BEepIINHEI.

Haiizure o6beM mupaMufbl, eCiu ee GOKOBble I'DaHHM HAKJOHEHEI
K OCHOBaHMIO oA yriom m/6 .

Haiigure BhICOTY TMHpaMHUAbl, OCHOBAHHEM KOTOPOH CJIYIKHUT Tpe-
YroJIbHHK CO CTOpoHamMu 7, 8 u 9, eciiu ee 60KOBbIe pebpa HaKJO-
HeHhl K OCHOBaHMIO oA yriom 60°.

Hatignte 06b€M NUpPaMHUIBLI, €CJIH €€ OCHOBAHUEM CJIYIKHUT IIPAMO-
YrOJIBHBIA TPEYrOJLHHUK ¢ FMIIOTeHYy30H 3 M yriaom 30°, a OOKoO-
Bhie peOpa HaKJOHEHbl K OCHOBAHHUIO mof yriaom 60°.

OcuoBanuem nupamuiabl SABC c¢ BbicOTOM SH COYXKHUT IPAMO-
YroabHBIA TpeyroasHUK ABC c rumoreHys3oil AB, a AByrpaHHBIE

.5 .
yrael nOpu pebpax OCHOBaHHUA PAaBHBEI IO arcsmE. Haiigure

miaoniagb OOKOBOII ITOBEePXHOCTHM mnupaMuabl, eciu AH =1 un
BH =32

Hajignte pagmyc cdepbl, OIDHCAHHOM OKOJI0O IpPaBHUJBLHON Tpe-
YTOJIbHON IHPaMHUIbI 00'bEMOM 94/3 u BBICOTOH 3.

Haiigute 00beM IIpaBHUIbHON YE€THLIPEXYTOJBLHOM NMHPAMHALI, €CJIH
paguyc OnMCaHHOII OKoJI0 Hee chephl paBeH 2, a 60KOBOe pebpo B
J2 pas 6oabiie pe6pa OCHOBaHUA.

BoxoBoe pe6po mpaBHJILHOH YETHIPEXYTOJbLHON IHUPAMHUABLI BIBOE
6osbiie ee BeIicOThI. HaliiuTe OTHOILIEHWME pagWyca BIHCAHHOI B
nupamMuay cepsl K anodpeme MUPAMUIEI.

B npasuabHoil nupamune SABC c BpicoToii SH u peOpoM OCHO-
BaHUA AB =a yroa mexiy OOKOBEIM peOGpOM M IIJIOCKOCTBIO OC-
HOBaHHUA paBeH ¢. Halaure miomanb cedyeHHA MUPAMHIbI IJIOC-

KOCThIO, npoXo,uﬂmeifI yepes TOYKy H mnapannenabHo pedbpam SA
u BC.

IInockocTs, mapannenbHassi GokoBoMy pebpy AS = a2 u pebpy
BC =a ocHoBanua ABC npaBuibHOI nmupamuabl SABC, mpoxo-
OUT Ha paccTosaun d ot pebpa AS. Haiigure nyomais cedyeHHS
nUpaMHUAbl 3TOM IIJIOCKOCTHIO.
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I'nasa I1. 3agaun oo reomerpun

10.19.

10.20.
10.21.

10.22.

10.23.

1 °I24I
10.25.

10.26.

10.27.
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Haiignre 06beM NMpaBUJIbHONH YETHIPEXYTOJILHON NMUPAMUABLI C BbI-
coroii H u AByrpaHHBIM yrjioM o Tpu GOKOBOM peGpe.

B npaBunsHO# nupamuge SABCD c BepinuHo#t S 60oKoBoe pebpo
pPaBHO a, a ABYTrpaHHBIA yros npu aToM pebpe paBeH ¢. Haiigure

IVIOMIaJb CeYeHUA NHUPaMHIbl ILJIOCKOCTHIO, MPOXOAALIEil uepes
Touku B, D u cepeauny pebpa SC.

Bce pebpa mpasunbpHO#l nupamuabel SABCD c BepmuHO#t S pas-
Hel 1m0 2. IlnockocTs, ﬁapa.rmensnaa npameiMm AC u SB, nepe-
cexaer pebpa AB u BC B Toukax M u N . Haiizute mepumerp
ceyeHUud nnpaivmnm 3TOH IJIOCKOCTBIO, ecau MN = \/2— .

B npasusbHoit nupamuge SABCD c¢ BbIcOTOH 4 CTOpPOHA OCHOBa-
Huss SABC pasna 6. Touku M u N — cepenunnl pebep BC u
CD . Haiigure paguyc chepbl, BnucaHHOH B nupamury SMNC .

Ha Bo3gymrsomM mape, ABUraBIIIEMCS OTHOCHTEJIBHO 3eMJIH BIOJIb
3alaHHON mapaJjujieJli Ha IOCTOSIHHON BbICOTE, OBLIO COBEPIIEHO
KpYrocBeTHOe myTemrecTBre. Ha Kakoil IIMpoTe COBEPINATOCH ny-
TenIecTBUe, eCJN Pa3HOCTb PACCTOAHMI, IIPOMIEHHBLIX BepXHeill m
HUXXHeH TOYKaMH ILIapa, OKa3ajJach PaBHOM yABOEHHOMY JHaMeT-
py mapa?

Kaxumu fomxHBI GBITh pajHychl HeThIpeX OZWHAKOBBHIX IIIApOB,
YTOOBI MX MOXKHO OBLIIO pa3MeCTHTh BHYTPH AAaHHOM cdepnl pa-
aryca R u npu sTroM Kax/bli map Kacajca chepsl U Tpex ApY-
rux mapon?

JBa mapa paguyca r KacaioTcs APYTr Apyra M O0KOBOM ITOBEDPXHO-
CTH KOHYCAa, & TaKX€ ero OCHOBAHHMA — B TOYKAX, CUMMETPHUY-
HBIX OTHOCHUTENIbHO LeHTpa. Halinure o6beM KOHycCa, eclM ero
BBICOTA B 4/3 pasa GoJbllle pafiuyca OCHOBAHUS.

IInomaner ceyeHHMs IPABHIIBHOM qe’rmpéxyronbnoﬁ IIUPaMHUAbI
IJIOCKOCTBIO, IPOXOAAIIEH depes Bepmnfiy ee OCHOBAHUSA IepIIEH-
AMKYJIAPHO IPOTHBOIOJIOXKHOMY pe6py, BABOE MEHbINe ILIOMALH
ocHOBaHMA nupamuibl. HaiifuTe oTHOIIeHMe BBICOTBI MMPaMHMAI
K 66Ronomy pe6py. '

Tpu mapasijenbHble IpAMBIEe KacaloTcad B Toukax A, B u C cde-

pul ¢ eHTpoM O u paguycoMm 4. Haiigure ZABC, eciu miomanb



10. CrepeomerpuuecKkHe 3aJa9M

10.28.

10.29.

10.30.

10.31.

10.32.

10.33.

10.34.

10.35.

TpeyroabEuKa AOC paBHa 4, a Iomagb TpeyroabHuka ABC
6osbime 16.

BHe npaBumibHOro terpasapa ABCD BasTa Takasg Touka M , 4To
MA=MB=MC =97 u MD = \/5 . Haiigute 060'beM TeTpasjapa.

Cropoust AB=6 u CD ocuoBauua ABCD nupamuasi SABCD

napajuienabasl, AD =4, AS = 2J1_4 u £ZBAD =120°. Haiigure
00beM NMUpaMuJbl, €CJIH Uepe3 KaKAYI0 M3 npaivmx AB u CD
MO’XHO IIPOBECTH IO ILTOCKOCTH, KOTOPbIe HE COJEPKAT OCHOBaHME

NUpaMUJbl ¥ IIepeceKaloT ee II0 PaBHLIM YeThIPEeXYTOJbHHUKAM.

OcHOBaHMEM NOpPAMOH NpU3MbI CiayXKuT pom6 ABCD c yriom,
ZA =120°. Ha GokoBbix pebpax AA', BB' u CC' B3ATH TaKue
TouKH K, L ¥ M COOTBETCTBEHHO, UTO YIr'oJl MEXAY IPAMBIMH
KL n AB paBen 45°, a mexay npameiMu LM u BC — 30°.
Haiigure yron mexxay maockoctramu KLM u ABC.

Ilnomaner cedeHNs DpaBUJILHON TPEyroJbHON NMMPaMHUABI, IIPOXO-
aamero uepes ee 60koBoe pe6po, paBHOE \/ﬁ , ¥ BBICOTY, BABOE
GoJsipLie IJIOMIAAU ee OCHoBaHMsA. Haiigure mmomaab ee 60KOBOM
rpaHi.

Ha pebpe AS npasusnbHOi nupamuiasl SABC ob6nemom V. BasTa
Takafg Touka D, uto SD: DA =m:n. PaccTofsEHE OT ILIEHTpa
ocHoBauua ABC po miaockoctu BCD pasHO d. Haiigute mwio-
niaas Tpeyroasauka BCD.

Ha 6oxoBeix peGpax AA’ u BB' TpeyroipHON NPHU3MBI
ABCA'B'C' obvemom V B3aTel Takue TouKu D u E cooTsercT-
BeHHO, uT0 AD =DA' u BE : BE'=1:2. Haitaute o6beM npus-
MBI, 3aKJIOYEeHHOHM Mexay miaockoctamMu ABC u DEC.

Haiigute myiomiaab IDOBEPXHOCTH napa.n.nenenuuena 06"beMOM 8
BIMCAHHOTIO B chepy paguyca J_

Ha kaxom paccrosamu oT pebpa SA IpaBMJIBLHONR ITHpPaMHUALI
SABC c¢ BepmuHO# S [I0JKHA IPOXOAHUTH nﬁocxocm, napai-
JenbpHasd pebpam BC =a u AS =b, 4TobBl mWIOIIAAL CEYEHUSA TIH-
PaMHABI 3TOH IJOCKOCTBHIO OBIJIa MAKCHMAJIBHOM?
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I'nasa II. 3agaum mo reomMmeTpun

10.36.

10.37.

10.38.

1 °l39-

10.40.

10.41.

10.42.

10.43.

10.44.
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OcHoBamueM nupaMuisl SABCD cay:xut xBaapatr ABCD co cro-
poHoii 15, a pagmyc BIHMCAHHOIO B IHpPaMHAy IIapa paBeH 3.
Hajigute BRICOTY NMpaMHUIBI, €CJH OHA COBHanaeT ¢ pebpom SA.

Xopasl AA', BB'=18 n CC' cdepnl paguyca 11 BzaumHO mep-
IEeHAVKYJIAPHbI U IepPeceKaioTca B ToukKe M , HaxoasamielicAd Ha
paccrosaun 59 or mentpa cdepbi. Haiizure AA', ecam
CM : MC' = (8 +/2) : B8 - V2).

Ha pebpax AB, BC u CD upasmabHOro terpasgpa ABCD c pe6-
poM 1 B3aTm Takue ToukM K, L m M COOTBETCTBEHHO, YTO
AK =1/2 u BL=CM =1/3. Ilnockocts KLM mnepecekaeT mps-

myio AD B Touke N . Haiigure yron mexxay npameiMu NK u NL.

Touka M paBHOyzajleHa OT BepiuuH A u D 1IpaBUJIBHOIO TeT-
pasapa ABCD, a or Kaxngoil u3 Bepiumd B u C Haxogurcs Ha
paccrosiaun ,/3/2 . Ilpamas MC nepneHAuKyAapHa BhicoTe DH

tpeyroasHuKa ACD . Haiigute o6eM TeTpasjpa.

B npaBunsHyio nupamuny SABCD sBmucaHa cdepa paguyca 2.
droit cheprl, rpaneit BSC, CSD u ocHoBarusas ABCD nupaMujbl
Kacaerca apyrasa cdepa paguyca 1. Haiinure o6beM nmupamMuasl u
IBYIpaHHBIA yroJ npu 60KoBoM pebpe.

Haitaure pe6po ocHOBaHMsS NpaBuiabHON mnpuamel ABCA'B'C' ¢

60KOBEIM pebpom AA' =2, ecay yroa MexAy CKpeIuBalOlIUMHUCA
upsameiMu AC' u1 A'B paBeH a < 60°.

Ha pe6pe BD Tterpasapa ABCD B3aTa Takas Touka E, uro
DE : BE =3:5. Haliiute OTHOIIEHHE, B KOTOPOM ILJIOCKOCTB,
npoxogamiasd yeped ToukKu A M D mnapajnenbHO MeauaHe BM
TpeyroJbEuKa ABC, geant o6’beM TeTpasipa.

Ha pe6pax AD um BD Tterpasgpa ABCD B3aThl Takve TouKu E
u F coorBercrBenHo, uto DE : AE =SF:BF =1:2. Ha#aure
OTHOIIIEHNEe, B KOTOPOM ILIOCKOCTb, IIPOXOAAIIAs uepe3 TOUKH E
u F napanynensHo pebpy CB, aesuT o60beM TeTpasapa.

IIByrpannblii yron npu peépe AB rerpasapa ABCD paseH 7/4.
Haiigure ZDAC, ecin £ZDAB =r1/2 u /BAC =3n/4.



10. CrepeomeTpHUeCcKHe 32184

10.45.

10.46.

10.47.

10.48.

10.49.

10.50.

10.51.

10.52.

10.53.

10.54.

Isyrpannsiii yron npu peépe AC rerpasapa ABCD pasen wn/4.
Haiinure BD, ecim AB=2 AD=+2, /BAC=1/6 wu
ZCAD =1/2.

Haiinure paamyc cdepbl, onmucaHHoil oxojJo Terpasgpa ABCD,
eciu AB=BC=2,AC=1, a pebpo CD =4 mnepneHIUKYJAPHO

pedpam AB u AC.

Ha#igute pamuyc chepbl, OIIMCAHHOM OKO0JIO IIPAaBHUJILHOTO TETpasj-
pa, ABe BepLIMHBI KOTOPOIrO JIEXKAT Ha JUAaroHaJH Ky0a ¢ pebpom 2,
a IBe Apyrve BepPIIMHBI — HA JUATOHAJIM I'PDAHHU 3TOrO Kyba.

Ilycte ABCD — mnpsaMoOyroJbHHMK, a TOuKa E He JIEXKHT B €ro

mirockocTu. Haiimure yrosm mMexay ABYMA NPAMBIMH, [0 KOTOPBIM
nepecekaroTcA ABe mapel maockocteit ABE, CDE u BCE, ADE .

Har terpasap ABCD c¢ yraom ZABC =f <90°. Haiizute yroJ

MeXXKJy ABYMs IPAMBIMH, IIPOXOIAILIMMU UYepe3 ABEe Maphl TOUEK:
cepenunsnl pedbep AC, BC wu cepenunnl pebep BD, CD.

Touxka A HaXOAWUTCA Ha PACCTOAHHH 4 OT JAHHOH IIJIOCKOCTH U
Ha pacCTOAHUH b or mpamoi L, Jexainei B 3TOM ILJIOCKOCTH.
Haiigure paccTosiHMe OT IIPOEKIIMM TOYKH A HA IJOCKOCTL OO
npsimoit L.

Hatigute yrom mexay G0KOBbIM pe6poM a IIpaBUJIBHOH TpeyroJib-
HOH IMpPaMHJIBI M ILIOCKOCTHIO €€ OCHOBAHUSA CO CTOPOHOHI b.

B opHoi1 u3 rpaHell ABYrpaHHOTO yIJIa BeJIMYMHBI O B3fTa TOYKA
A Ha paccrosHuU d oT peGpa AByrpaHHoOro yria. Hadgure pac-
CTOSIHUE OT TOYKH A [0 IIOCKOCTU BTOPOH rpaHu.

IIyects A’ — mpoexmmusas TOYKH A Ha [JaHHYIO IIJIOCKOCTD,
AA'=a. Yepes TOUKYy A INPOXOAUT APYras IJIOCKOCTh, obpa-
3ylomias ¢ JaHHOH IIOCKOCTBIO YIroJl O M IlepeceKarollas ee II0
npamoit L. Halimute paccTrosiuue or Touku A’ mo npamoii L.

B nupamupe SABC c¢ yraom ZABC =o TouKa B — TpoeKIus
TOYKH S Ha 1miIockocTb ABC. Halizure BeJUUHHY YIJja MEXAY
rpanamMu SAB u SBC.
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I'nasa II. 3agaun no reomeTpun

10.55.

10.56.

10.57.

10.58.

10.59.

10.60.

50

Ha pebpe BC =4 ky6a ABCDA'B'C'D’ B3aTa cepeauHa M , a Ha
pebpe A'D' — rakaa Touka N, uto A'N =1. Hatigure anury
KpaTuadimero myTH M3 TOYKH M B TOouKy N IO IOBEPXHOCTH
Ky0a.

Haiigure o6em ky6a ABCDA'B'C'D', ecau cdepa paguyca 41
IIPOXOOHUT Yepe3 TOUKH A, B, C m cepexnuny pebpa A'D'.

PaccTosHEMA OT KOHIIOB OTPEe3Ka N0 HEKOTOPOH ILJIOCKOCTH PaBHEI
1 n 3. Yemy MokeT GHITH PABHO PACCTOAHHE OT CE€PEeAHHBI 3TOrO
OTpe3Ka [0 TOH ’Ke IJIOCKOCTH?

BoxoBrie rparu nupamuasl SABC OOMHAKOBO HAKJIOHEHBI K OC-
Hosammio ABC, AC =3, BC=4,S8C =+/38 u ZACB=90°. B nu-
paMuAy BIMCAH OWIMHAD IJIOMaAbl0 GOKOBOM moBepxHOCTH 87/3:
HUYKHEEe ero OCHOBaHMe JIeXKUT B IUlockocTn ABC, a BepxHee
HMeeT 110 OJHO# obmeil TouKe ¢ Kaxaoi 60xoBoi rpansio. Kakum
MOKeT OBITH PafliyC OCHOBAHHUSA 3TOr0 MUJIHUHIAPA?

Yemy MoKeT ObITH paBHA CyMMa YIJIOB, 00pasyeMbIX IIPOHM3BOJIb-
HOIl IpAMOH ¢ JAHHOM IIJIOCKOCTHIO M C IIePHEeHAUKYJIAPOM K Hei?

Kakue 3HaueHHMsa MOKeT IPpHHUMAaTh BEJIHUYHNHA yrJja, mojgy4vaeMo-

IO B CeYeHWH ITPOU3BOJILHON IIJIOCKOCTHIO (DMKCHPOBAHHOTO MBY-
rPaHHOrO yrja BeJMYUHEI o 7



11. 3agauu HA JOKA3ATEJIHCTBO

11.1-

11.2.

11.3.

11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

11. 3apaum Ha poKa3arenbCTBO

JloxkasKuTe, YTO CJEAYIOUIHE YTBEDKACHUS SKBHUBAJICHTHEL:
a) TPEeyroJbHUK — IIPaBUJILHBIH;

0) Bce MeIMaHbl TPEYTrOJbHUKA PABHBI;

B) BC€ BBICOTHI TPEYTI'OJbHHUKA PABHBI;

T') Bce OMCCEeKTPHUCHl TPEYroJbHUKA PABHEL.

Jlokaxxure, 4TO M3 MeAHAH JHOOOr0o TPeyroJbHHUKA MOXKHO CJIO-
KUTh TPEYroJbHHK. BepHO 1M aHAJOTMYHOE yTBEP)KAEHHE IJIA
BBICOT TPEYTOJIbHHUKA?

Hoka)kure, YTO YroJl MeXAy CeKYLIMMHU, BBIXOAALIMMHU U3 TOYKHU
BHe Kpyra, uamepseTcs NOJYPA3HOCTBhIO ABYX AYT OKPY’KHOCTH,
pPacmoJIO)KeHHLIX BHYTPH yIJia.

JlokaxkuTe, YTO BepTUKAJbHBIE YIJIBI MEXKIY IepeceKaloliUMUCS
XOpAaMH H3MEpSAIOTCS MOJYyCYMMOM ABYX VI OKPYXKHOCTH, Ha
KOTOpEIEe OHHM ONHUPAIOTCS.

HokaxuTe, 4TO yroJ MexxIy KacaTeJbHOH K OKPYKHOCTH U XOP-
Ioii, BEIXOAAIEH M3 TOUKHM KacaHWsA, H3MepseTCcs MOJOBHHOH Ay-
'y, 3aKJIOUEHHON MeKAY HHUMH.

Xopasl AB u CD oKpysKHOCTH C eHTpoM B Touke O paamyca R
nepecerkarTcsi B Touke E. Jlokaxkure, utro AE-BE =CE-DE =
= R* - OE*.

Yepes3 TOUKY A, JEXKAIIYIO BHE OKPYYKHOCTH C IIeHTPOM B Touke O
paauyca R, mpoBefeHBl ceKyiias U KacareapHasa. CeKyiasa mepe-
CEeKaeT OKPYKHOCThL B TouKax B um C, a KacaTeJbHas KacaeTcs
oKpykHocTH B Touke D. Jlokaxure, uro AD?=AB-AC=
= AO® - R®.

IIycte AD — OuccekTpuca BHYTPEHHEro HJIM BHELIHETro (B 3TOM
ciaydae TouKa D JeXHUT HA NpoZoiKeHMH BC ) yrja TpeyroJbHU-
Ka ABC. Hokaxxure, uro BD:CD = AB: AC.

JokasKuTe, UYTO B BBINYKJBIA YeTHIDEXYTroJabHUK ABCD wMoxHO

BIOHCATh OKPYXXHOCTB TOrZa H  TOJBKO  TOraa, KOrga
AB+CD=AD + BC.
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I'nasa II. 3agaun no reomerpun

11.10.

11.11.

11.12.

11.13.

11.14.

11.15.

11.16.

11.17.

11.18.

52

Hokaxure, 4TO 4eTHIPEXYroJdbHUK ABCD MOXXHO BIIMCATL B OK-
PYKHOCTB TOrZa U TOJBKO TOrja, Korma LA+ /C=/B+/D.

Hokakure, 4To ecau Todyku A, B, C, D He JexxaT B OJHOH ILIOC-
KOCTH, TO ILJTIOCKOCTb, IIPOXOJAIINas duYepe3 CepefHHbl OTPE3KOB
AD, BD, CD, napajjejbHa:

a) npamoii AB;

6) mockoctu ABC.

JokaKk1Te, YTO B MPOCTPAHCTBE AJIA JIOOLIX UeThIpeX Pa3IMYHBIX
Touek A, B,C,D cepeguant K, L, M, N orpesxos AB, BC,

CD, DA cOOTBETCTBEHHO CJY)XAT BEPIIMHAMH IIapajuiejiorpaMma
KLMN .

HokakuTe, 4YTO €CJIM TPH NpPAMBbIe B IIPOCTPAHCTBE HE IIPOXOLAT
yepe3 OOHY TOYKY H IIOMAPHO IepeceKaroTCs, TO OHHU JIeXKaT B Of-
HOH IJIOCKOCTH.

Tpu npameie mpoxoaaT ueped Touky A. Touxku B,B' — Toukm
ogHoi#t npamoii, C,C' — TouKM apyroi mpamoii, D,D’ — Touku

TpeTheit mpsMoii. JloKaKUTe, YTO OTHOIIEHHEe OGHEMOB IIMPAMML
ABCD nA'B'C'D' passo (AB-AC-AD):(AB'-AC'- AD').

HOR&.)KHTQ, YTO OTHOILIEHMHE IIJIOoINaay MHOI'OYIroJIbBHHKAa, PacioJio-

JKEHHOr'0 B OJHOM IJIOCKOCTH, K IIJIOIIAJH €ro IMIPOEeKIIUN Ha JPYIyIo
IJIOCKOCTh PaBHO 1:cosS@®, rae ¢ — yroj MeXAy ILIOCKOCTSIMH.

Hoxakure, uto ecau S u P — 1tommanu JBYX TpaHei Terpasipa,

a — ux obmee pebpo, a o0 — ABYrpaHHBIH Yrojl MeKAy HHUMH,
. 2SPsina
TO 00'EM 3TOTO TeTpasApa paBeH ———— .
3a
HJokaxnTe, 4To ecii @ U b — IIPOTHBOIOJIOXKHBIE PEOpa TeTpa-
agpa, d — pacCTosiHHEe MEeXAy HUMH, & 0 — YIoJ MeXXJAy HUMH,
. abdsinoa
TO 00'bEM 3TOrO TeTpasipa paBeH —a

TlokaxuTe, 4TO MJIOCKOCTH, JeJAINas IIONO0JaM ABYIPAHHBIR yIroj
npu pebpe TeTpasapa, AEJHUT IPOTHBOINOJIONKHOE pedpo Ha 4YacTH,
IPONOPIMOHANBLHBIE IVIONIaAAM IpaHel, 3aKJIIOYAIOIIUX 3TOT YIoJl.



11. 3agaun Ha TOKA3aTEJLCTBO

11.19.

11.20.

11.21.

11.22.

11.23.

11.24.

11.25.

* %k %

HaiinuTe reoMeTpuuecKoe MeCTO TOYEK ILIOCKOCTH, PaBHOYJAAaJIeH-
HBIX OT ABYX Pa3HBIX TOYEK 9TOH ILTOCKOCTH.

Haiigure reomeTpueckKoe MeCTO TOUYEK IIJIOCKOCTH, PaBHOYAAJIEH-
HBEIX OT ABYX PA3HBIX OPAMEIX 3TOH IJIOCKOCTH.

Haitaure reoMeTpHuYeCKOe MeCTO TOYEK IIJIOCKOCTH, PpaBHOyIaJIeH-
HBIX OT TPeX NONAPHO IMepeCeKarImMUXCA NPAMBIX 3TOH IJIOCKOCTH.

Tlausl xBe pasHble TOYKM A u B mrockoctu m umcao o €[0;7].
Haiinure reomeTpuueckoe MecTo Touek M # A, B miockocTH, AJjas
KOTOpPhIX LAMB = a.

IIyeTs A — QUKCHPOBAHHAA TOYKA, HE JeXaInas B JaHHOH IIJIOC-
KOCTH, a M — mnpou3BoJbHAS TOYKa 3TOM IJIOCKocTH. Hadisure
reoMeTpU4ecKoe MeCTO cepeauH OTpPe3KoB AM.

Haiinure reoMmeTpuueckoe MeCTO CepefHH OTPE3KOB, KOHIILI KOTO-
PBHIX JIeXKaT B ABYX HapaJjjieIbHbIX IIJIOCKOCTHAX.

Hanbl nBe pasEbie TOYKM A U B mpocrpascrBa. Haliaure reomer-
puueckoe MecTo Touek M # A,B mnpocTpaHCTBa, AJIS KOTOPBIX

ZAMB = 90°,
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FNABA 1ll. HECTAHOAPTHbLIE 3AQAMMU

12. NMNogroroBurenbHbie YNpaXKHEeHUA

Jdnsa xaXAOro 3HaYeHMA a peluTe YpaBHEHHe WA HePaBEHCTE
(OTHOCHUTENLHO X ).

121. a-x=1. | 12.2. a-x<l.

123. @ -Dx=a-1. 124. X" %_o.
: x-1
125, * 1o, 126. =L _o.
xX—a X —a
127. 2D _,, 12.8. x’=a.
x—a
12.9. x*>a. 12.10. x*<a.
12.11. |x|=a. 12.12. |a|==x.
12.13. |x|<a. 12.14. |x|>a.
12.15. Jx =a. 12.16. aJx =0.
12.17. Jx >a. 12.18. Jx <a.
12.19. 2" <a. ' 12.20. 2 >a.
12.21. Ja =1. , 12.22. log, x<1.

12.23. log,a<0.

12.24. cosx =a.

12.28. sinx = l(a + l)
2 a
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12. IToAroTOBHTEJBHbIE YIIPAKHEHUA

1 2.26.

12.27.

12.28.

12.29.

12.30.

12-31 L]

12.32.

12.33.

12.34.

12.35.

12.36.

12.37.

12.38.

12.39.

12.40.

% % %
IToxaskuTe, 4YTO €CJAU p — IIPOCTOE YMCJIO, OoJibiiee 3, TO YMCJIO
p’ -1 penurca Haneso Ha 24.
-
Ioxasxute, uPo ectm p u ¢ — mnpocThie yucia, Goapmue 3, TO

ymueno p° —q° menurcsa Hameso Ha 24.
Hoxaxure, uro unciao 2'° + 5% — cocrasHoe.

Hoxaxure, uro unciao 2223 4 333**2 — cocrasHoe.

02010

Joxkaxkure, uro uucao 201 —1 genurca aa 2009.

HokakuTe, YTO €CJIM CyMMa IIHPP OeCATHUYHOH 3arKUCHU YHCjaa 7
paBHa cyMMe Ludp AECATUYHOH 3amucH 4yucja 2n, TO YHUCIO 7
nenutcsa Ha 9. BepHo siu o6paTHOE yTBepskaeHHUE?

Haiigure Bce uncaa Buma 34x5y , kpaTHbeie 36.

IlokaskuTe, 4TO IJA JIO00r0 HATYDPAIBHOTO 71 YMCIO n° +n
4YETHOE.

Hokaxure, 4TO AJA JIOOOro IEJNOr0 71 YHUCJIO n® +2n pgenurcsa
Ha 3.

JIoKka)KuTe, 4TO AJIA JIIOGOro IEJOro 7 YHCJIO n® +5n penurtca
Ha 6.

IlokaskuTe, 4TO AJNA JIOGOro IEJIOr0 7 YHCJIO n° —n LeJUTCA
Ha 30.

Hoxraxkure, 4To B mocjegosateabHocTn 11, 111, 1111, 11111,...
HeT YMCJIA, ABJAIOIIEIOCa KBAAPATOM HATYPAJILHOTO.

Hoxkaxkure, uTo Bce uMmciaa Buga 16, 1156, 111556, 11115556,...

ABJAIOTCA IIOJHBIMH KBagpaTaMH.

Harigure nanbGonabmuii oOOIIHIT JejNTeJ b M HaWMeEHbINee oOIee
KpaTHoe uuces 54 u 72.

Hokakure, 4To Npu JOOOM HATYPAJIbHOM 3HAYEHUH 71 YHCJIA
3n+5 u 5n+ 8 B3aMMHO IIPOCTHI.
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I'naBa III. HecTangapTHble 3agauu

12.41.

12.42.

12.43.

12.44.

12.45.

12.46.

12.47.

12.48.

12.49.

1 2'50.
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Hokaxkure, 4To AJA Jd060r0 HATYPAJBHOTO 71 HAMOOJBIIHKA 06-
muit genurens yucea n® +10n +21 u n® +9n +18 paseH n+3.

HoxakuTe, 4To AJA JT1060r0 HATYPANIBLHOIO NI HAaHMeHbIee obiee
KpaTHOe umces n’ +6n+9 u n+4 pasuo n’® +10n® +33n + 36.

IlokaXkuTe, YTO HU NPU KAKOM IeJoM n 4uciao n’ +5n+16 He
geaurca Ha 169.

danumure ynucio 0,11(7) B Buge 06BIKHOBEHHOM ApOOH.
Ilokaxwure, uto uncaa 42 u V2 +4/3 — HppPaIMOHAIbHEIE,
Hlokasxure, uto yuciaa log, 3 u log, 6 — mppanuoHaJbHBIE.

Pemure ypasnenue 3x —4y =1 B mesbix 4ucIax.

IMokaxkure, uTo ypaBHeHHe x° +1 =3y He MMeeT pelleHHUil B Ie-

JIBIX YHCJIaX.

‘Pemurte ypaBHeHMe Xy + X +y =0 B HeJBIX YHUCIAX.

Hoxkaxkure, 4To ecau XOTs 6bI OJHO M3 PAMOHAJIBHBIX YHUCEJI P H

g OTJMYHO OT -2, TO HHM OZUH M3 KOpHeil ypaBHEHHA
x>+ px+q=0 He paBeH 1++/3.



13. 3apauu ¢ mapameTpamMmu

13.1.

13.2.

1 3.3-

1 3.4-

1 3-5.

13.6.

13.7.

13.8.

13. 3apaum c napamerpamMmm

Haiigure Bce 3HaueHMs a, IIPH Ka)XIOM H3 KOTOPLIX CHCTeMa
x+ay=1,
uMeeT pelieHusd.
ax+y=2a
HaiinuTe Bce 3HaYeHHMA a, NPH KaXXAOM H3 KOTOPBIX CHCTeMa
fa+Dx-y=a+1,

MMeeT pellleHus.
x+(a-1y=2

Haiigute Bce 3HaAUeHHMS a4, IPH KaKAOM M3 KOTOPEIX CHCTEMA
ax+y=1, .
nMeeT OECKOHEUHO MHOI'O peIlleHH.
4x -2y =a

Hailigure Bce 3HAYEHMA 4, IOPH KaXKAOM M3 KOTOPHIX CHCTEeMa

ax +y = a’, .
He HMeeT peIlleHNH.
x+ay=1

HaiinuTe BCe 3HAUEHMA @, HPH KAaXXAOM M3 KOTODHIX CHCTeMa
ax+y=a®

’ MMeeT eAMHCTBEHHOE pellieHUe.
x+ay=1

JIs KadKJOoro 3HAYEHHUA @ PeLINTEe CHCTEMY
(a—-4)x+2y =4,
(@ —4)°x + 4ay = 16.

Hailinute Bce 3HAYeHHA a4, NPH KaXKAOM H3 KOTOPHIX CHCTeMa

x+y=a,
{Zx -y=3
HepPaBeHCTBY X > V.

nMeeT pelleHUdA M BCAKOe DpellieHHe YaAOBJIeTBOpHAeT

Haiinure Bce 3HaYeHHA a4, OPH KaXJAOM H3 KOTOPBIX CHCTEMA
3x—-y=a,
6x —ay = 4, uMeeT perenue.
x>0>y
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T'nana II1. HecranmapTable 3agauu

13.9.

13.10.

13.11.

13.12.

13.13.

13.14.

13.15.

13.16.

13.17.

13.18.
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HaiiguTe Bce 3HAYEeHHMA 4, IPH KAXJIOM U3 KOTOPHIX yYpaBHEHHE
x* —2ax +2a -1=0 uMeeT POBHO JBa PA3JIUYHBLIX KODHA.

Haiigute HanMeHblIlee Iiejioe 3HAYEeHHE @, IIPH KOTOPOM ypaBHe-
HHe x°-2(a+2)x+12+a®=0 wuMeeT pPOBHO JBa pa3JIUYHBIX

KOpDHA.

HaiizuTre Bce 3HAYeHUA a, NPU KaXKJOM U3 KOTODBIX ypaBHEHHE
(@a-2)x* +2(a-2)x +2 =0 He UMeeT KOpHeii.

HaiiguTe Bce meJsible 3HAYE€HUA @, IPU KaKJOM M3 KOTODBIX ypaB-
Hernue (a-2)x’ +2(a —2)x +2 =0 He UMeeT KOpHeil.

Haiignte Bce 3HaueHHA a4, IPH KaXJIOM H3 KOTOPBLIX YpPaBHEHHE
ax® +2(a+1x +(a+3)=0 uMeeT 1Ba KODHS, PACCTOAHUE MEXKIY

KOTOpPBIMH OoJsbine 1.
HaiiguTe Bce 3HaueHUsaA a4, IPH KayXJOM H3 KOTOPBLIX YPaBHEHHUE
x* -2ax+2a-1=0 uMeer ABa KOpHA, CyMMa KOTODHIX paBHa

HYJIIO.

Haiigute Bce 3HaueHUs @, OPH KAXKIAOM U3 KOTODPBIX OAUH KODeHBb
ypaBHerus x° + (2a —1)x + a® + 2 = 0 BaBoe Goublle APYroro.

Haiinure Bce 3HaueHHss @, IPH KaXJIOM M3 KOTOPBIX CyMMa

KBaJpaToB quces, COCTABJIAIOIIMX peleHHne CHCTEMBI
3x-y=2-a, .
6ymeT HauMeHbIIIeH.
x+2y=a+l,

Hajinure Bce 3HAYEeHHA @, IPH KAXJAOM M3 KOTOPBIX CyMMa KBaj-
paToB KOpHell KBaJpaTHOTo TpexuieHa f[(x)=x’—2ax +2a® -
— 6a + 8 TpUHMMaeT HauMeHbIllee 3HaUYEHUE.

lIJIH KaXJ0oro 3Ha4eHusa a peluinTe YypaBHEHHE

4" —2a(@a+1)2°"' +a* =0.



13. 3apaum ¢ napameTpamMu

13.19.

13.20.

13.21.

13.22.

13.23.

13.24.

13.25.

13.26.

13.27.

Haiixure BCce 3HAUEHHUS @, IPM KAXKJOM M3 KOTODHIX ypaBHEHHE
2cos2x —4acosx + a’ + 2 =0 He MMeeT KOpDHeii.

HaiiguTe Bce 3HaYeHHUA a4, IPH KAa’KJAOM M3 KOTODHIX ypaBHeHHe
loga_t,j(::c2 +1) =log, ¢;((a —5)x) umeeT pOBHO JABa DpAa3JUYHBIX

KODHS.

Jlna Ka)KJoro 3HAUEHUsS a PpelInTe YpaBHEHHE

logﬁ_—xs/2x+a =2.

s Kaxkaoro sHaYeHUsA @ peunIuTe HepaBeHCTBO

3(2x -a)+5av2x —a —2a* > 0.

HaiinuTe Bce 3HauUeHMS a, OPH KAaXKJIOM M3 KOTODHIX 00JacCTh
x2 +2ax -4

3HaveHMHA pyHKOMM f(X) = —;
x“-2x+3

(-3;2).

COOEPIHHUTCHA B HHTEDBaJe

HNaBectHO, uTOo x=1,y=-1 — OAHO M3 pENIEHHH CHCTEMBI

3ax+by = \[§g uéln ,

ax® + by® = 2.

HaiiauTe oCTaJIbHEIE PEIIEHUA CHCTEMBI.

Haiizure BCe 3HAYEHMA a, NPH KayKJAOM H3 KOTODBIX MHOX(ECTBO
a+2—2"‘2> 5a +5
a+3  2(2°+3a+3)

KOi-HUOYAb JIy4 HA YHUCJIOBOM MPSAMOM.

pemenm‘«i HepaBeHCTBa

COAEPKHUT Ka-

Jlns KajKAoro 3HAUEHHA @ pellnTe ypaBHeHHe |x+3|-alx-1|=4.

Hajigure Bce 3HAYEHMA a, OPH KaKJOM M3 KOTODPHIX ypaBHEHHE
2 | x—2]|+a+x = 4 nMeer xoTA 6bl OAMH KOPEHb, IPHUYEM BCE €r0

KODHH JIe}KaT Ha OTpe3Ke [0; 4] .
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I'nasa I11. Hecranzaprasie 3agaun

13.28.

13.29.

13.30.

13.31.

13.32.

13.33.

13.34.

13.35.

13.36.

60

HaiignTe Bce 3HAUeHNA @, OPH KaXXAOM K3 KOTOPHIX YPaBHEHHE
(x® —(a+1)x +3(a-2) log, ,(2a —x-1) =0 umeer xora 6Bl OOUH
KOPeHb Ha OTpe3sKe [—1; 2], a BHe B3TOro OTpe3Ka KOpHe# He

HMeerT.

Haiignre Bce 3HaueHMS a, OpM KaXXAOM M3 KOTOPHIX CHCTeMa
x-a’log,y=1,
HMeeT pelIeHNs M BCAKOE DellleHHe yAOBJIETBO-
x+3alog,y=1

psieT HEpaBeHCTBY y > 1—-x.

Haiinure Bce 3HaYeHNA 4, OPH KaXJOM M3 KOTODPHIX AJs JIOGOTO

. 2x + by = ac’® +c,
b Haiizerca ¢ TaKoe, UYTO CHCTEMa HMeeT pe-
bx+2y=c-1

IMIeHund.

Haiianre Bce 3HaYeHNA 4, OPH KAaKAOM M3 KOTODHIX AJSA JIIOGOr0
x-by+az =0,

HMeeT XOTA Obl OOHO DpeIlleHHne.
2bx +(b-6)y -8z =8

b cucrema

Haiigure Bce Tpoiikm (a,b,c), OpHM KOTOPBIX ypaBHEHHE

ax® +bx+c=0 HMeeT eIMHCTBEHHHIH KOpeHb x =-1, Ipuuem
a+b+c=1.

NsBecTHO, YTO ypaBHeHHMe ax’+bx+c=0 He HMMeeT KOpHeil u
a+b+c<0. Haiiaure 3HAK C.

Yucna a<0 u b TakoBH, 4TO X =7 ABJAAETCS KOPHEM ypaBHe-
Eua ax’ + bx + 2 = 0. Pemure HepaBencTBo ax® +bx? +2>0.

HajizuTe Bce 3HAYeHMA @, OPH KaXXIOM H3 KOTOPHIX rpadmkKn
. 3x+1 4x+3a-7
byEKODUHR y=—— U ¥y =———-1—— pasbuBalOT KOODAMUHAT-
x ax —

HYIO IIVIOCKOCTh POBHO Ha OATH yacreil.

JJsa KakIoro 3EaYeHUA @ PeIInuTe ypaBHEHHE
log,(x* - 3a) = log,(ax® — 3x).



13. 3agauu ¢ mapameTpamMu

13.37.

13.38.

13.39.

13.40.

13.41.

13.42.

13.43.

13.44.

Hajinure Bce 3HaueHUSA a4, OPU KasKIOM U3 KOTOPHIX BCe KOPHHU
ypaBHerus 3ax® +(3a® —12a® -1)x —a(a -4) =0 yIOBIETBOPAIOT

HepaBeHCTBY |x |< 1.

s nanHbIX uncen a = log, x u b= log, x HaiiguTe
yz ’
lo =1.
g\/3 xyz (xsj

Haiinure Bce 3HaUeHHUA a, NpPH KaXXJIOM U3 KOTOPBIX HEPABEHCTBO

sinx++v3cosx+a-5
log,, 15 > 0 BBHINOJIHAETCA JJIs BCeX X.

5 5

HainuTe Bce 3HaueHUs @, NPH KaXJAOM M3 KOTOPBIX CHCTEMa
a(x—-4) =3y +2),

y+x/-;=0

HMeeT POBHO JABa Pa3/IMYHEIX PEIlIeHHNdA.

Haiigure Bce 3HaueHWsA a4, HPH KaXJAOM U3 KOTOPHIX CHCTeMa
8xy-25=0,
x* =y +2x, HMeeT eIMHCTBEHHOE pelleHUe,

X*+y*<a

IIna Ka)XJOoro 3HaYeHUA a OIMpeJeJIATe, CKOJBKO pelleHH# uMeeT
lx|+]yl=a, |

2

cucremMa y
x“+y° =1.

Haiizgure Bce 3HAUeHMs a, IPH Ka)XJOM M3 KOTOPHIX CHCTEMA

3
y-x* =[x’ -=x-1],
2 MMeeT eJUHCTBEHHOE pellleHHe.

y+4x=a

Haitgute Bce 3HaYeHUs a, IPH KaKJOM M3 KOTODbIX ypaBHEHHE
(x* —x +a® +2)° = 4a*(2x® - x + 2) UMeeT POBHO TP pA3IMUHEIX

KOpHH.
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Caara III. HecrangapTHbIe 3agaun

13.45.

13.46.

13.47.

13.48.

13.49.

13.50.

13.51.

13.52.

13.53.
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Haiizure Bce 3HaueHHMA a, IPU KaXKIOM U3 KOTOPHIX (DYHKIUA
f(x) = a(2sinx + cos® x + 1) He NpUHMMaeT 3HAYEHWIA, GONBIINX 3.

Haiinute Bce 3Hau€eHUA a, NPU KAMKIOM M3 KOTOPHIX (QYHKIIUA
f(x) = log%.a2 (cosx + JV8sinx - a) ompejejyieHa IpPHA Bcex X.

HaiinuTe Bce 3HAUYEHUSA a, IPH KAXKIOM U3 KOTOPHIX HEPABEHCTBO
| 3sin® x + 2a sin x cos x + cos® x + a | < 3 BHINOJIHAETCS OPH BCEX X.

Haiigute Bce 3HAueHUA a, IPH KaXKJIOM H3 KOTOPLIX yDaBHEHHE
5cosx +sinx + cos(x — b) = a uUMeeT pellleHue:

a) XoTs Obl IIPY OOHOM b ;
6) npu gwboMm b.

Haﬁnn’re BC€ 3HAUEHUA a4, NIPU KAXKIOM U3 KOTOPBIX YpPaBHEHHE

2 . .2
2¢0s%(2%*') = a + V3 sin(22** ') mmeeT XOTA ObI OAWH KODEHb.

HaitauTe Bce 3HAueHMS @, NPH KaXJOM M3 KOTOPBIX CHCTeMa
x* +2ax + 4a* —5a +3 < 4siny — 3cos y,
UMeeT eJMHCTBEHHOe
0<y<2rn

peleHue.

HaiinuTe Bce 3HAYeHHA a, OPH KaXKAOM M3 KOTOPHIX CHCTeMa
x+y+z=x"+4y°,
MMeeT eJMHCTBEHHOE pPelneHue.
x+2y+3z=a

Haiiiure Bce 3HAUYEHUA @, NPU KAXKAOM U3 KOTOPBIX CHCTEMa
|x? -5x+4|-9x* -5x+4+10x| x| =0,
x*-2a-Dx+a@-2)=0

peaiesune.

HMeeT €eIHHCTBEHHOe

Haiinure BCce 3HaueHus a, NPU KaXJOM H3 KOTOPLIX CHCTEMA

4x=a+3 -y’ +2y,
s s KMeeT POBHO [Ba Pa3JUYHBIX PellleHHs.
x“+y° =2y



13. 3agaum ¢ napame'rpamh

13.54. HaiiaguTe BCce 3HAYEeHHWS 4, NPH Ka)KIOM H3 KOTOPHIX CHCTEMA

x*+(Ba+2)x+4a’+2a<0,

) ) HMeeT XOTA Ol OMHO pelieHue.
x“+a°=4 :

13.55. Haitgure Bce HaTypajJbHBIE 1, IPDH KaXKJOM H3 KOTOPHIX apud-
MeTHYeCKaA MPOrpeccus He BOCCTAHABJMBAETCH OJHO3HAYHO IIO ee
CeMHAJNATOMY 4JIeHY ¥ CyMMe IepBLIX N YJIEHOB.
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I'naBa III. HecrangapTHhie 3agayu

14.1.

14.2.

14.3.

14.4.

14.5.

1 4l6I

64

14. 3apaum
C UenbiMM uMcnamm

IlepBBIli ueH reoMeTpPpUYECKOH MOPOTPECCHU C IIEJOUYHUCJIEHHBLIM
3HaMeHaTeJeM paBeH D, a pasHOCTh MeXKAY YTPOEHHBIM BTOPBHIM
YJIEHOM U TMOJIOBHHO¥ Tperhero — GoJsbine 20. Haiinure sHameHa-
TeJIb TPOrPeCcCHUH.

Ilocne pmeseHus ABYSHAYHOTO YMCJA HA CYMMYy €ro AECATHYHBIX
nudp B 4aCTHOM moOJydmJyoch 7, a B ocrarke 6. Ilocne memenus
TOTO K€ UHCJa Ha npousBeleHue ero Hu(p B YACTHOM IIOJYUH-
Jochk 3, a B ocratke 11. Haltnure sTo uucso.

V4eHUK NepeMHOKUJI JBa AAHHBIX HATYpaJbHBIX YHCJA U JOIyC-
T omubKy, yBesnuyuB npousBegenue Ha 372. Ilogenus gas npo-
BEPKU NOJY4YEeHHbIH pe3yJbTaT Ha MeEHbIee U3 JaHHBIX YUCeJ,
Y4YeHHUK IpaBUJIBHO moayuuy B yacTHOM 90 u B ocraTtke 29. Haii-
AUTe NaHHBIE YHCJA.

MacTep nesaeT B uYac IieJioe YHCJIO JeTaJeil, 6oJibliiee 5, a Kax-
IbIA U3 ero y4eHMKOB — Ha 2 geTaju MeHblle., OJUH MacTep BHI-
IOJHSIeT 3aKa3 3a LleJIoe YKMCJIO 4acoB, a [BA YYeHHKA BMeCTe Ha
1 4 GnicTpee. I3 Kakoro uucia geraJjeil COCTOUT 3aKas?

Ha ¢akysabrer nogano ot HemegaauctoB Ha 600 3asBaeHnit 60Jb-
IIe, 4YeM OT MegajucToB. lleBylleK cpeau HeMeIaJMCTOB OoJiblile,
YyeM cpeld MeJaJIMCTOB, B 5 pa3, a IOHOIIEH cpelu HeMeIaJNCTOB
0oJpIlle, UeM Cpeqyu MeJaJIMCTOB, B 1 pas, I'ie N — HATYpPaJbHOE
ypeso ¥ 6 <n <13. Haitaure obliee 4ucIO 3adABJIEHUH, €CJIU
cpenu MenaJiuCTOB IOHoIIeil Ha 20 GoJbllle, YeM JEBYILEK.

HmMeercsa aBa mpoekTa 3acTpoHKH MuKpopaiioHa. Ilo mepBomMy mpo-
eKTY MpeJIojaraercs IMOCTPOUTL HECKOJIbKO OJWHAKOBEIX JOMOB,
coaepkamux B obmiei ciaokHoctu 12 096 kBaptup. Ilo BTOpOoMy
IPOEKTY MpeAIoJaraercs MOCTPOUTh Ha 8 JoMOB OoJibllle, MPUUYEM
JOMOB TaKyKe OJUHAKOBLIX, HO C OOJIBIIIMM YHCJIOM KBapTHp B Ka-
KAOM H cojepkamux B obmei ciaoxkHoctn 23 625 kKBapTup.
CKOJIBKO JOMOB IIPEJIOJIaraeTcs IMOCTPOUThH IO IIEePBOMY IIPOEKTY?



14. 3agayu ¢ UeJBIMM YHCIAMH

14.7.

14.8.

14.9.

14.10.

14.11.

14.12.

ABNaTHUHUIO, CBA3LIBAKOINYIO ABa TOpoja, 00CIYy’KHBAIT caMoJle-
Tl TOJBKO Tpex TUnoB. Ka)Xanlil camMoJieT NEpPBOro, BTOPOIO U
TPEThETro TUIIA MOJKET NPHUHATL Ha 6opT coorBeTcTBeHHO 230, 110
n 40 maccakupoB, a Takxe 27, 12 u 5 KoHTeltHepoB. Bce camo-
JIeTbl JTUHAHM MOTYT IPHUHATH Ha OOpT ogHoBpeMenHo 760 macca-
KUpOoB U 88 KoHTeiiHepoB. Haiiaure UHCIO JEACTBYIOIIUX HA JIH-
HAHM CaMOJIETOB Ka)XJOro THIIA, ecJu ux obliee UYHCJIO0 He
IpeBOCXOauT 8.

Ha xJeruaTtoii 6ymMare BbIAeJI€H IIPAMOYTIOJbLHUK Da3MepoM m X1
KJIETOK, IIPAYEM UYHCJA M M N B3aUMHO IIpOCThle ©1 m < n . Jiua-

TOHAJL JTOr0 IIPAMOYrOJbHMKA He mepecexkaer poBHO 116 ero
kiaeTok. Haliaure Bce BO3MOYKHBIe 3HAYEHUA M U N IPU KAHHBIX
YCJIOBUAX.

A, U, B cugenu Ha TpyOe B yKasaHHOM mopAiake. K HuM craiu
MOACAXKUBAThCA Jpyrue OYKBLI TaK, YTO NMOPSAAKOBLIM HOMEpD oue-
penHoii OYKBEI B PYCCKOM aJipaBUTE PaBHSAJCA cyMMe QD IIO-
PAAKOBBIX HOMEPOB ABYX npenbiaymux 6ykB. C HeKoTOpOro mo-
MeHTa OYKBEI CTAJIX ITUKJINYECKU IIOBTOPATHCH.

1) Kakas 6yxBa B IUKJIUYECKH IOBTOpPSOIEeMcs Habope BCcTpeda-
Jachk HauboJjee 4acTo?

2) MoxxeT M HUKJIHYECKHU IIOBTOPAIONIHiIicA HAOOp IpU KaKHX-
Jubo APYrux HavaJbHBIX GYKBAX COCTOATh M3 OOHOM OYyKBbI? Ec-
JU A4, TO U3 KaKou?

HaiiguTe Bce 1eIoUHCIeHHBIE PENICHHA CHCTEMbI

2x® + 2y° + 24x - 28y + 167 < 0,
x + 2y < 15/2.

HaiiiuTe BCe 1€JOUMCIEHHBIE DEIIIeHUS CUCTEMbI
7875x% = 56Ty,
| x | < 25.

Hatigure Bce 1esI0UNCI€HHBIE PEIIEHUA YPaBHEHUS
3(x - 38)® + 6y® + 22° + 3y*2* =33.
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I'naBa III. HecranmapTHbIe 3agaun

14.13.

14.14.

14.15.

14.16.

14.17.

14.18.

66

Haiigure BCE eJIOYHCJICHHbIe pelIeHn I YPaBHEHHUA
8x =5y + 4y — 1 ¥ mOKa)KMTe, YTO AJA JIOOOTO TAKOTO PEIIeHUS

(x, y) uncno x* + y* — HeuerHoe.

Haiigute HanMeHbIllee HEeUYETHOe HATypaJibHOE YHCJIO, KpaTHoe 9
U Jaroliee OCTATOK 7 mpH gejeHuu HA 13.

IlepBas 6puraaa maroroBuja gerajeil Ha 15% O6osbie, yeM BTO-
pas. Bce metanu yJIoKWJIH B [Ba AIMKA: B IEePBBIH AIUK — Me-
Hee 1000 meraneii, a Bo BTopoii — 6osee 1000. Cxoabko meraneit
OOJIOXKHMJIM B NIEPBBHIM AWK, €CJH B HeM OKasajgoch 2/3 nera-
Jieii, M3rOTOBJIEHHBIX INepBoil Gpuramoit, m 1/7 HU3roTOBJIEHHBIX
BTOpOIi?

Haiigure 4YMCiI0 CTYAEHTOB, CHABIINX JK3aMeH, €CJIH IIecTad HUX
YacThb MOJIYYHJIA OIEHKY «yIOBJIETBOPHUTEJLHO», 56% — «XOpo-
1o», a 14 4eJO0BeK — «OTJHYHO», IIPUYEM OTJIHUYHHKH COCTABHU-
au 6ojsee 4%, Ho MeHee 9% oT 0O6HIEr0 UHCJIa SK3aMEHOBAaBIIIHX-
CA CTYIEHTOB.

AOUTYpHEHTHl CllaBajd 9K3aMeHbl B ABa I[OTOKA B HECKOJBKHX
ayauTopusx. B KaKaAoM MOTOKe 4mcjI0 aOUTypHUEHTOB, 9K3aMEHO-
BaBIIMXCA B KaXKJOH ayJIHUTOPHWH, OBLLJIO paBHO YMUCJIY ayAUTODPUIl.
Ecnu 6n1 3K3aMeHbl IPOBOAUJIUCH B ADYTOM KOpIyce, TO UX NpPH-
mjiock ObI MIPOBECTH B TPH IIOTOKa, IPHYEM B KaXKJIOM IIOTOKE B
KaXKJI0M ayIuTOpuM abUTYpPHEHTOB yAAJoch OBl paccaguThb IO pPs-
JaM TaK, 4TO YMCJO PAAOB, & TaK)Ke YMUCJIO JIIoAeH B paxy ObLi0
ObI paBHLIM 4HCJOy ayauTopuii. Kakoe HauMeHbIlee 4ucja0 abuTy-
PHEHTOB MOTIJIO GBITH IPO3K3aMEHOBAHO IIPU 3THX YCJOBUAX?

B aByx KopoOkax Jie:Kasii KapaHJalll: B IIEpBOA — KpacHble, BO
BTOPOi — CHHMe, IPHYEM KPACHBIX OBLIO MEHbIIE, YeM CHHUX.
Cuauana 40% xapaHjaleil U3 NepPBOMl KOPOOKH IEPEJIOMNHUIN BO
Bropylo. 3ateMm 20% Kapaujgauieil, oKa3aBIIUXCSA BO BTOPOH KO-
poOKe, MEpPEOKHUJIH B IMEPBYIO, IPUYEM IIOJIOBUHY H3 IEepeJio-
JKEeHHBIX KapaHjallleil COCTaBJIAJNHM CHHHEe. B mTOre KpacHBIX Ka-
paHAaniel B mepBoifi KOpoOKe okKasajoch Ha 46 Goxabllle, ueM BO
BTOpOii. Haligute 0011lee KOJMUYECTBO CHHHUX KapaHAaIe.



14. 3agauyu ¢ HEABIMH YHCJIAMH

14.19.

14.20.

14.21.

14.22.

14.23.

14.24.

14.25.

14.26.

14.27.

Haiigure Bce maphl Hesblx 4uce] a U b, I KaXIOH U3 KOTO-

. \/az'* x2 sin nax
pBIX ypaBHEHue arcsin —————a-2 -
: a

2 2
. Na® —-x ;
- | aresin ————— + @ -2°"™* | = 2ab umeer He meHee 10 pasauu-
a

HbIX KODHeN.

Haiinure Bce 3HaUueHUs @, IPU KaXXJIOM U3 KOTOPBIX HEPABEHCTBO

a® |y |<v2(a® - x*) uMeerT HauMeHbIlee KOJMYECTBO IIEJIOUHC-

JIEHHBIX PEIIeHUH.

HaiiguTe Bce 3HAUEHUSA 4, IPU KAXKJOM M3 KOTODPBIX HEPABEHCTBO
x*-8x+38|x+a|+a<0 umeer HauboIbIIIee KOJIUYECTBO IEJIO-

YUCJEHHBIX PEIIeHUu.

HaiiguTe Bce 1esiounc/IeHHBIE pellleHUs HEPaBEeHCTBA

Vx® -5x-3<6-x.

HaiinuTe Bce IeJIOYNCIIEHHbIE PEIIeHUs YDaBHEHUA
*+y*)(x+y-3)=2xy.

Haiinute Bce mapbl HaTypaJIbHBIX YHCEJ X, Y, YAOBJIETBOPSAIOIIME

2x + 47 < 22y — 2y°,

CI/IC:I‘eMe
{735 +14 < 4y.

Hajinure Bce 1eI0uNC/IeHHBIE PELIEHUA CUCTEMBI
x4 y? <16x - 22y 171,
30x - y* > 252 + x* + 14y.

HarviauTe Bce mesble @, MPpU KaxKAOM U3 KOTOPBIX rpad@uKu QyHK-

uuit y =log,  (x—2a) u y =log,(x —2a® - 3a®) nepecekaiorcsa B

1/V2

TO4YKEe C HEJJOYHUCJIEHHBIMHY KOOpPAMHATAMH.

Haiaure Bce a, npM Ka)kKJOM U3 KOTOPBIX ypaBHeHUe

x a-x a 2x-2 2a-2x-3 2a-5
BREE TR AR
2 2 5\ 2 8 \2 2 2

UMeeT XOTs Obl OIUH KOpPpeHb U BCe ero KOpHH — I[€JIOYHUCJIEHHDLIE.
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I'nasa III. Hecranpaprable 3amadu

14.28.

14.29.

14.30.

14.31.

14.32.

14.33.

68

IlepBrie 80 KM myTH U3 OJHOTO IIYHKTA B APYro¥ aBTOOyC HAET IIO
mocce, a ocraBmuecd 120 kM — o TPYHTOBOM Jopore, Ha ABa 4a-
ca poablie. CoBepiius 6ojiee YeThIpeX PefcoB IO MapUIPYTy Tyda
B 0o0paTHO, OH 3aTpaTuJl MeHee 168 u, BKJOUAA CTOSHKH B KO-
HEUYHBIX NOYHKTax. HaliiuTe CKOpOCTH [ABM)KeHMs aBTobyca 1o
Iocce U II0 TPYHTOBOM JOpore, €cjJH 3a BpeMsA, KOTOpoe aBTobyC
IIpoBeJl B ABM)KE€HHH, OH CO CKODPOCTBbIO, PAaBHOH cpeaHeMy apud-
MeTHYEeCKOMY 3THX ABYX CKopocTeii, mpoexas 661 2100 kM.

Korga rpys pasmoxuau B BaroHbsl mo 80 T, 0MH BaroH oKasaJjiCcA
HejgorpyskeH. Ecau Obl rpy3 pasyoKuau B BaroHel mo 60 1, To
nmoHago0uiaocs, Ha 8 BaroHoB 0o0Jibille, IPHUYEM OAUH BaroH ONSATh
OKa3aJicA HeJOTPYKeHHBbIM. EcCIM Ke rpy3 pasjO’KHUJIN B BATOHBI
mo 50 T, To MOHALOOMUIOCH ellle Ha 5 BaroHoB 00JIbIlle, IIPUYEM BCE

. BaroHbl OKasajuch ImoJaHsIMU. Halaure Bec rpyasa.

B cazy GblJIO IIOATOTOBJIEHO YEeTHOE UHUCJIO AM IJIA IIOCAIKH JePEBb-
eB. Ilocie nmocagku s16J10Hb, TPYILI U CJIHB OKAa3aJiOCh, UTO HUCIIOJb-
30BaHO MEHee TPeTH sIM, I'pyIl ITocaykeHo Ha 6 Gosble, yeM #A0-
JIOHb, a CBOOOJHBLIX AM OKAa3ajJoch BTpoe 0oJiblile, YeM IIOCAYKEHO
cauB. Ecau 661 s16/10Hb ITOcaguin BTpoe 0oJibile, TO CBOOOJHBIX OC-
Tasoch ObI 59 M. CKOJIBKO AM AJIA IMOCAAKH ObLIO IMOATOTOBJIEHO?

Kaxoe Haubosblllee YHMCJIO YJIEHOB MOJKET COZEepKaTh KOHeYHAasd
apudMeTHyecKas IIPOTPECCUS C Pas3HOCTbi0 4 TPHU YCJIOBUHU, YTO
KBaJpaT ee II€PBOr0 4YJ€Ha B CyMMe C OCTAJIbHRIMU YJeHaMH He
npesocxoaur 1007?

B aByx AmmuKax coAepKHUTCA B 00Iei caokHOocTH Gosee 29 mera-
Jei. Yucino geraseil, colepsKalluXxcsd B II€EPBOM SANIUKE, YMEHb-
IIeHHoe Ha 2, 6oJiee yeM BTpPOe IIpEBBIIIAET YUCJIO JeTajeil, co-
IepKaluXxcA BO BTOPOM HAIUKe. YTPOEHHOE YHCJIO JAeTaJied,
COZIepKaIllUXCA B II€PBOM AIUKe, MPEBbILIAET YABOEHHOE YHCJIO
netajieil, comep Kaluxca BO BTOPOM sAllUKe, HO MeHee ueM Ha 60.
CKOJBKO JeTajleil COAEPKUTCA B KaXKAOM SIITUKe?

Tpyr MaJbYMKa XOTeJH BMECTE KYIIUThH ABe OJWHAKOBBIE HIPyLI-
Ku. CJIOKMB BCe MMEIOINECs y HUX NeHbI'H, OHU He CMOIIA KY-
OUTh Ja)ke ONHY UrpymKy. Eciu OBl y IIepBOTO MaJbYHKa OBLLIO
BABOe 0OJIbIlle J€HEer, TO UM HA IOKYIKY ABYX UIDYIIEK HE XBa-
a0 Ol 34 kKom. Korma TperbeMy MAaJbYMKy TOOABHJIH BIBOE
6osibllle JeHer, 4eM y Hero ObLIO, IIOcJe HOKYNKHU ABYX MIPyIIEK



14. 3agauM C¢ HEeJBIMH YHCJIAMH

14.34.

14.35.

14.36.

14.37.

14.38.

14.39.

14.40.

14.41.

y HHUX ele ocrajoch 6 kKom. CKOJBKO CTOMJIM HIPYIIKH, €CJIH
[epBOHAYAJIBHO Yy BTOpOra Majbp4yuka Obl1o Ha 9 Kom. Gosbuie,
yeM y nepsoro?

Yucyo ABYXKOMHATHBLIX KBApTHP B JoMe BUeTBepo GoJiblile UHCJIa
OQHOKOMHATHBIX, 8 YHCJO0 TPEXKOMHATHLIX KBAPTHUDP KPATHO YHC-
Jy OXHOKOMHATHBIX. ECJM YHCJIO TPEeXKOMHATHBIX KBapTHUD YBe-
JUYUTL BISATEPO, TO UX cTaHeT Ha 22 GoJblie, yeM ABYXKOMHAT-
HuIX. CKOJIBKO BCero KBapTHUpP B JAoMe, ecJu UX He meHbiae 100?

Hatigute Bce menoymncjeHHbIE pEIIEeHUs YPaBHEHUSA

9x°y® + 9xy® + 6x%y + x* + 2y +18xy +5x + Ty +6=0.

HafiguTe Bce meao4YHCIeHHbIe pellleHNUs YPaBHEHUSA

14x* -5y* - 3x%y® —125x% + 82y* +51=0.

HaiiguTe Bce Iie/IOUHC/I€EHHBIE KOPHH ypPaBHEHUA

cos (%(Sx ~J9x% +160x + 800)} -1,

Haiigure Bce mesouncIeHHEIE pelleHnsd CUCTEMBI

4x2+21y+1 - 7|y\—1 (Z + 2)’

sin% =1.
2

Haﬁnn’re BCe€ 3HAY€HUA a4, INPpHU KAXKIAOM H3 KOTOPBIX CHCTEeMa
12x® —4x - 2xy +3y—-9=0,
axy +ayz+azx > xyz

MMEET POBHO NATH PA3JIMYHBIX pe-

LIeHHUH B HATYPaJbHBLIX YHCJIaX.
Pemure ypaBueHue cos(mn(x + 7\/; ) sin(g (4x + \/; ) =1.

Ha#inuTte Bce Tpoitku uncen (x, Y, 2) , YAOBJETBOPAIOIINE PABEHCTBY

\/3x2—222+2y2+22f6y+§x—41+

+ \/2x2 — 4+/2(cos ny + cosnz) = 0.
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I'nasa III. Hecrannaprabie 3agauu

14.42.

14.43.

14.44.

14.45.

14.46.

70

Haiigure BCce 1ieJIOYNCJIeHHBbIe peniesus ypaBHEeHUSA
x* +1953'xy -1995'°y% = 0.

B smmuke Haxoautces 13 uepHbIx miapoB u 17 6enbix. Pasperaerca:

a) yBeJHMUYUTh Ha 1 YMCJI0 YepHBIX LIAPOB U OJHOBPEeMEHHO yBe-
JUYUTH Ha 4 4ucjo 0eblX;

0) yBeJIMUUTh HA 2 YHCJI0 YepPHBIX IIapOB M OJHOBPEMEHHO YMEHb-
mruTh Ha 1 uyncjo OesbIx;

B) YMEHBLIIUTL Ha 4 UYHMCJIO YepHBIX IIapOB U OZHOBPEMEHHO yBe-
JUYUATHh Ha 5 YHCa0 OelbIX;

r) YMEHBIIUTh Ha 9 UYHCJO YepPHLIX IIApOB U OJHOBPEMEHHO
YMEHBUIUTh Ha 2 YHCJIO OesIbIX.

MookHo Ju, coBeplliasi B KAKOM-JIH0O0 MOPAJKE U KOJUYECTBE OIHU-
caHHBbIe JeHCTBHUA, JOOMTHLCSA, YTOOBI B AIMKEe OKasaoch 37 uep-
HBIX HI1apoB U 43 Oeabix? '

IBe Opuraabl 3eMJIEKOIOB OQUHAKOBOM IIPOM3BOIHUTEJHLHOCTH Ka-
JKIBIA BBIPBLIM IO OJMHAKOBOMY KOTJIOBaHy. Bropasi 6puraza pa-
6oranma Ha moJsuaca OoJiblite mmepBoii. Eciu 6b1 B mepBoil Gpurane
ObLJIO HA 5 uesioBEK 00JIbllle, TO OHAa 3aKOHUHJa Obl paboTy Ha 2 u
pasbIiiie. Halifure upucio 3eMJIEKONOB B Ka)KIoi Opurage.

Pora conpgar npubbplia Ha mapaj IpPsSMOYIOJBLHBIM CTpoeMm o 24
yeJIOBeKa B P, OAHAKO He Bce IIPUOBIBIIIME COJIATHI CMOIVIA yda-
cTBOBaTh B mapaje. OcraBIuiics OJIs apaja COCTaB NepeCTPOMJIH
TaK, YTO YMCJO PAJOB YMEHBIINJOCH Ha 2, a YHUCJO COJAAT B Ka-
KAOM pAAY cTajgo Ha 26 Oojblile YMCJa HOBBIX PAOB. Edau ObI
BCe COJIJAThLI YUYACTBOBAJH B IIapajie, TO POTY MOXKHO Obljo OBI 1O-
CTPOUTHL B BuIe KBajpaTa. CKOJBKO cosgaT 66110 B pore?

Tpu depmepa npuBesu GapaHoB IJIA MPOJaKU Ha sipMapKe: IIepBLIi
— 10, BTOpOIii — 16, Tpernii — 26. B nepsBulil AeHh OHU YCTAaHOBHU-
JIM OOUHAKOBYIO IleHy (B weJioe umcJjo pyoOseil), m KakAblil mpojan
He MeHee oAHOro OapaHa, HO He Bcex. BO BTOpO AeHb OHU IIPOLAIU
OCTaJIbHBIX DapaHOB, OIMATHL Ke II0 OOWHAKOBOI, HO 06ojee HU3KOH
mnene. Ilo Kakoil 1eHe nmpomaBajuch 6apaHbl B IIEePBBIH X BO BTOPOU
IeHb, eCIU KaxKIbli epMep BBIpYYHa OT mpogaxku mo 3500 py6.?



14. 3agaun ¢ UeJbIMH YHCJIAMH

1 4.47.

14.48.

14.49.

14.50.

14.51.

14.52.

3a BpeMs XpaHeHHUs BKJaJa B OGaHKe IPOIEHThI 110 HEMy HaduC-

1 1
JISLINCH €XKeMeCAYHO CHavyasa 1mo 5%, 3areM mo 115%, mo 7 r %

4, HakoHen, 1o 12%. Ilox meiicTBHMeM KaXIOH HOBOM IIPOIIEHT-
HOHM CTaBKU BKJAJ HaXOAWUJICA IIeJIoe YHCJI0O MECAILeB, a II0 HCTe-
YeHHHM CPOKa XPaHeHUdA INepBOHAYaJIbHAA CyMMa BKJIaJLa YBeJH-
ynyaack Ha 180% . Onpenesnure CpoK XpaHeHUS BKJAAA.

m
Ilycte — — HecokpaTumas ApoOb, re m U n — HaATypaJbHBIE
n

yucja. Ha kakue HaTypasbHbIE YHCJIa MOYKHO COKDPATHTh APOOH
3n—-m

——————, €CJIM U3BECTHO, UTO OHA coKparuMma?
Sn+2m

B mkosbHOI rasere coobijaercs, YTO IPOIEHT YYEHHKOB HEKOTO-
poro KJjacca, NOBLICHBIINX BO BTOPOM IIOJYIOAHM YCIIEBA€MOCTD,
3aKJOueH B mpegenax ot 2,9 mo 3,1%. KaxkoBo HauMeHblee
YHCJI0 YUYEHUKOB B KJjacce?

W3 cTpouTeNBHBIX HeTajiei ABYX BHIOB MOXKHO coOHpaTh goMa
Tpex TunoB. na c6opkum 12-xkBapTHpPHOro AoMa HeOOXOIHMO
70 operaneit mepsBoro Buga u 100 BTOporo, gasa cGopku
16-xkBapTupHoro goma — 110 geraneii mepBoro tuma u 150 BTO-
poro, a gas coopku 21-xBaprupHoro gsoma — 150 merasieii mepso-
ro tuna u 200 Broporo. Becero umeerca 900 meraJseii mepBoro BH-
ma u 1300 Broporo. CKOJBKO M KakuX JOMOB HYXXHO cobparTh,
yT0OBI 00Illee KOJIMYECTBO KBAPTHP B HUX ObLII0 HAMGOJIBLIIUM?

C szaBoma Ha CTPOMKY HyKHO mepeBe3TH 24 6Gosbmux u 510 ma-
JIeHbKUX OeTOHHBbIX O0JI0KOB. JlocTaBKa OJIOKOB OCYILECTBJISIETCA
aBTOMAIIUHaAMHU, KaKJIas M3 KOTOPBLIX BMeIaeT 44 MajleHbBKHUX
0JI0Ka U UMeeT rpysomnoabeMHOcTh 19 T. Macca MajieHbKOro 6.J10-
ka 0,2 1, 6osbiioro — 3,6 T, GoaBLION OJIOK 3aHMMaeT MECTO
14 manenbkux. Haliiure HauMeHbIIIee YKMCJIO peicOB, IOCTATOY-
HOe IJIsl [IePeBO3KU Bcex OJOKOB.

Haiinure HauboJiblllee IeJOYKCIEHHOE pellleHHe HepPaBeHCTBA
4.3 +3 <1.
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T'aama II1. HecramaaprHele 3agauu

14.53.

14.54.

14.55.

1 4.56.

14.57.

14.58.

14.59.

72

B MarasuHe IIpoJalOTCA TIBO3AUKM H po3bl. I'Bo3gMKa cTOHT
1,5 y.e., posa — 2 y.e. Ha nokynky rao3guK U po3 MOXXHO 3arpa-
TuTh He 6osiee 30,5 y.e. Ilpu aToM YUCJIO TFBO3JUK He LOJIHKHO OT-
JIMYaThCA OT Yucja pos OoJsee ueM Ha 6. HeoOxoguMO KyNHUTH MaK-
CUMAJIbHO BO3MOYKHOE CyMMapHO€ KOJIMYEeCTBO IBETOB, IPU 3TOM
FBO3IMK HYXKHO KYIHUTh KaK MOXHO MeHbIle. CKOJIbKO T'BO3AUK U
CKOJIBKO PO3 MOYKHO KYIIHUTb NIPU YKa3aHHBIX YCJIOBUAX?

MHOKeCcTBO coCTOUT u3 OoJjiee ceMH PAa3JIUYHBIX HaTypaJbHBIX
4yuceJ, HaUMeHbIllee o0Iee KpaTHOe KoTopbix pasHo 210, a mpo-
ussejienne — npeaurcs Ha 1920 u He sBIseTcAa KBaJpaToM HUKa-
KOro IeJIoro 4yucJia, NpuuYeM HauOOJbINHN OOIUU AeauTesb Jio-
6bIX MOBYX W3 HHUX OoJbille eauHunbl. Hafizure Bce uwcuia,
COCTaBJIAKIIHE 3TO MHOMKECTBO.

CKOJIBKO TOUEK C I[eJIOYHCJIEHHBIMU KOOpPAMHATAMH HaXOIUTCS
CTPOro BHYTPM KPHMBOJHMHEHHOH Tpameiinu, oOpasoBaHHOHN OCBIO

3

abciicc, MNPAMBIMH x=§,x=129 u rpadhuroMm QYHKIUU

y=log,x.

Haiinure Bce Lienble 3HAUEHHUSA 1, AJA KaKJOTO U3 KOTOPBIX UMC-
2
J0 log,, ,(n° +2) ABiserca palVOHATbHBIM.

2000

1234567 88...877654321 .
Cokpature Opodh 10 HECOKPATHUMOH.

12345678 99...987654321
1999

CKOJMBKUMH criocob6aMy MOXKHO pas3bUTh Ha JABe KOMAaHIbl IPYIIIY
u3 7 MaJIbYUKOB U 8 JeBOUYEK TakK, YTOOBI B OJHOM M3 KOMaHJ ObI-
JIO POBHO 4 MaJIbUMKAa U 3 JAEBOYKU?

Bunersr nmeror HoMepa ot 000001 go 999999. BuJjer cuuraerca
«CYaCTJIUBBIM», €CJIM [epBble TpU ero uu()pbl HeUYeTHbI U pas-
JUYHBI, a BTOpble — YeTHBI, npudeM mudpsl 7 1 8 He CTOAT pH-
JOM. CKOJIBRO CyluieCtByeT pas3jUYHBIX HOMEpPOB «CYaCTJIMBBIX»
ousieToB?



14. 3agaun ¢ LeJbIMH YHCJIAMHK

14.60. HMmerrcs 12 kapanjamieidl MonmapHo pasjauyHON AJuHBI. CKOJIB-
KUMH CcHocof0aMu MOXKHO YJIOXKUTh UX B KOPOOKY B JIBa CJIOA IIO
uiecTh KapaHjaiiei Tak, 4ToObl B KaXXKIOM cJoe KapaHaamu OblIu
YHOPAJOUYEHBI 10 BO3PACTAHMIO AJHMHBI (CJeBa HAIpaBO), a KaX-
OB KapaHZall BepXHEro CJ0s JeMXall CTPOro HaJl KapaHJallioM
HUXKHETo ¢J0A U ObLT Kopoue ero?
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ITaasa III. HecranmapTHble 3aga4yu

15.1.

15.2.

1 5.3.

15.4.

15.5.

15.6.

15.7.

74

15. 3apaum
HAa CNOXXHbIE NPOLEHTbI

Ilena Ha ToBap 6bL1a moBelleHa Ha 25% . Ha ckoJbKO IpOLEHTOB
HaJO0 Telleph €€ CHU3UTh, YTOOBI MOJYYUTH IEPBOHAUAJIBHYIO IIEHY
TOoBapa?

IleHa ToBapa M3MeHsAeTCH JABa pa3a B Io/: B allpejie OHA IOBBIIIA-
erca Ha 20%, a B cenrabpe cumxaercss Ha 20% . KakoBa Oyzer
1eHa toBapa B nexabpe 2015 r., ecaiu B siuBape 2014 r. oHa co-
craBasana 6250 py6.?

Ilena ToBapa M3MeHseTcs ABa pasa B roj: B MapTe OHa IIOBHIIIA-
erca Ha 25%, a B oKkTa0pe cHmkaerca Ha 25% . KakoBa Oyzer
1eHa Tosapa B HosOpe 2015 r., ecau B deBpase 2014 r. oHa co-
craBaana 5120 py6.?

Ha xakoe HauMeHbIllee YKCJIO IPOIEHTOB CJeAYEeT YBEJIUUUTH Ile-
HY TOBapa, 4TOoOBI, IMpojaBasi ero 3areM ¢ 25% - CKHUAKOH OT HO-
BO# IIeHBI, He OKa3aThCd B YOBITKe, T.e. UTOOBI IleHA TOBapa co
CKHUAKOI ObljIa He MeHbIlle IIePBOHAYaJBHOM?

Ileny ToBapa cHauaJia cau3uau Ha 20% , 3aTeM HOBYIO I[eHYy CHU-
suan eme Ha 15%, u HaxkoHen, cuusuau eme Ha 10%. Ha
CKOJIBKO IIPOIIEHTOB BCEro CHHU3MUJIM IMEePBOHAYAJBHYIO IIEHY TOBa-
pa?

Ha CKOJIBKO NPOIEHTOB HY>XHO YBEJIUUYHUTH paguyc Kpyra, 4Todnl

IUIOLaAL HOBOTO Kpyra crajia 6ojibllle ILJIOIMIaJM KMCXOHHOrO0 Ha
96%?

PabGounii geHp ymeHpmmICcA ¢ 8 4 1o 7 4. HackoabpKO IIpPOIIEeHTOB
HYKHO ITOBBICUTHL IIPOM3BOAMTEJIBHOCTh TPYZAA, YTOOBI IIPU TEX JKe
paciieHKax 3apaboTHadA Ij1aTa Bo3pocJa Ha 5% ?



15. 3agaun HA CJIOKHBIE IPOUEHTHI

15.8.

15.9.

15.10.

15.11.

1 5.1 2-

15.13.

15.14.

B sauBape 3aBox BeimosHuJa 105% MecsdyHOro mjaaHa BBIIIYCKA
OpPOAYKINY, a B deBpaje M3roTOBMJ HNpoayKiiuu Ha 4% 6oJblie,
yeM B sAHBape. Ha CKOJBKO IIPOIIEHTOB 3aBOJ II€PEBbITOJIHUII
ABYXMECAYHBIM IIJIaH BBIIYCKA IPOAYKIKN?

dabpuka 3a NepByw Hejesio BeinoaHuaa 20% MecAYHOro IJIaHAa,
3a BTOpyl0 m3roroBmya 120% xkosguuecTBa IIPOAYKIIUU, BBIPabO-
TAaHHOU 3a MEepPBYI0 HeNe]I0, a 3a TPeThio Hegenarw — 60Y% mpo-
OYKIIUY, BbIpabOTaHHOUI 3a nepBble 2 HexeJu BMecTe. KaxoB me-
CAYHBIN ILTaH BBINYCKA, €CJIM U3BECTHO, YTO AJIS €0 BHIIOJHEHUSA
HeoOXOAMMO 3a MOCJEeNHION HeJello MecAna H3roroBuTs 1480
eIUHUILL IPOAYKIINH?

3a mepBBIil KBapTaJ 3aBOJ BBIIOJIHUI 25% TrogoBOoro IJIAHA BBI-
MyCKa CTAaHKOB. YwMcja CTaHKOB, BBINYIIEHHBIX 3a BTOPOH, Tpe-
TUH M UYeTBePTHIM KBapTajbl, HAXOLATCA B OTHOIIEHUH
11,25 : 12 : 13,5. HaiinuTe npomeHT IEepPeBBLIIIOJHEHUA I'OJOBOI0O
IIAHA B MPOIEHTAX, €CJIM BO BTOPOM KBapTaJie 3aBOJ BblJaJl IIPO-
ayxnum B 1,08 pasa 6osbliie, YeM B II€PBOM.

IIpu AByX mocaemoBaTeJbHBIX OJWHAKOBBIX IIPOLEHTHBIX IIOBBI-
meHUAX 3apiuiata pasmepoMm B 100 y.e. obpatunacy B 125,44 y.e.
OmnpenenuTe, Ha CKOJbKO IPOIEHTOB MOBBINIANACH 3apILJIaTa.

Bripaborka npoayKuum 3a rof paboThl NPEeANPUATASA BO3POCJa Ha
4%, a 3a cJgemyoinuil rog oHa yBeauumiach Ha 8% . Haipure
IIPOIIEHT CPEeJHEr00BOr0 IIPUPOCTA IPOAYKIIUH.

ITocne JABYX IIO0CJIegOoBaTeJIbHbIX TOBBIITIEHUH 3apIjarta yYBEJIHYHU-

Jlach B 15/8 pasa 10 CpaBHEHUIO ¢ IepBoHaudajbHOM. Ha ckosbko

IIPOIIEHTOB MOBBICHJIACh 3apIljlaTa B IEPBBIM pas, ecjJM BTOpOe IIOo-
BbIllIeHNE OBLIO B IIPOLIEHTHOM OTHOIIIEHUHU BABOe OoJbllle mepBoro?

3apaboTHasd maaTta pabodero 3a OKTAODPE U HOAOPH OTHOCHJIACH

KakK 1%:113, a 3a HOAOpPL M Aexabpb — Kak 2:223. 3a nme-
Kabpp paboumit mosyumn Ha 40 y.e. Oosble, yeM 3a OKTAODDH, U
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15.15.

1 5-1 6.

15.17.

15.18.

15.19.

15.20.
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emé npemuio B pasmepe 40% TpexmecsuHoro 3apaborka. Haijau-
Te pasMep IpeMHH, CUMUTasl, YTO YHUCJIO PabouMx AHEH B KaXKIAOM
MecsdAle OJUHAKOBOe.

CTOMMOCTb,  HM3rOoTOBJEHHMS 1N KOpoOOK  HIpONOPIMOHAJBHA
n® +5n+17. OnpezennuTe KOJIMYECTBO KOPOGOK, NIPHU KOTOPOM

CTONMMOCTBb H3T'OTOBJIEHHUSA OI[HOfI K0p06KI/I MHHHMAaJIbHA.

Hpep;npmrme IIPOU3BOAUT TeJEeBU30PbI: IIPH H3rOTOBJIEHUUN N TeE-

JIEBU30POB B MECHAIl PACXOJbl NPEANPUATAA Ha BBIIYCK OXHOIO Te-

40500 40500
JIEBU30pa COCTABJIAT He MeHee —— + 270 - —_—
n

n

90 - pyﬁ',

a IeHa peaJJU3allMH KaXA0ro TeJieBH30pa IIPDHU 3TOM He IIPEeBOCXO-

OUT 540—%n py6. IIpu kakoM n MoXKeT OBITH IOJIydeHa Hau-

OoJsibIIast exKeMecsaYHasd NpuObLIb B JaHHBIX YCJIOBUAX?

B peayabTaTe MpoBeAEHHOI'0 B IIIKOJE€ KOHKYPCA IOHBIX TAJAaHTOB
58% YyYaCTHUKOB IMOJYYMUJIH NPU3bI. [JOBOJBHLIMHM HTOTaMU KOH-
Kypca octajauchk 95% yuyacTHHKOB, nmpuueM 60% H3 HUX HOJIy4H-
au npusbl. Kakas 4acTh HeZOBOJIBHBIX pea3yJibTaTaMH KOHKypca
VYaCTHUKOB ITOJIyUHJIa IIPU3bI?

B mikoJbHOIT rasere coobuIaeTcs, 4TO IPOLEHT YUEHUKOB HEKOTO-
poro kKJjacca, MOBBICUBIIHX BO BTOPOM IIOJYTrOAHM YCIIEBAEMOCTD,
3aKJIloueH B mpejenax ot 2,9% mo 3,1%. KakoBo HauMeHbIIIee
YHCJIO YUEHUKOB B TAKOM KJiacce?

ITocne BHIpYOKM HECKOJIBKUX [epeBbEB B IIapKe OKas3ajloCh, YTO
YHCJIO OCTABIINXCHA JAEPEBHEB PAaBHO UHCJY IPOLEHTOB, Ha KOTO-
poe YHuCJO AepeBheB YMEHBINIWJIOCh 3a BpeMda BHIpYyOku. Kakoe
HaUMeHbIIlee YHCJIO AepPeBhEB MOIJIO OCTAaThCA B Iapke?

Ceesxue rpubnl cogepskaTt mo macce 90% Biaru, a cyxue — 12%.

KakoBa macca cyxXux rpu0oB, IIOJYy4YarONUXCA U3 22 KI' CBEXKUX?



15. 3amauu Ha CJIOMKHBIE NMPOLEHTHI

15.21.

15.22.

15.23.

15.24.

15.25.

15.26.

15.27.

B cBexxux rpubax comep:kaHme BoAbl Kojebaerca or 90% jmo
99%, a B cymieHnix — oT 30% m0 45%. B kakoe HamOojbliee
YHMCJIO pa3 IPU 3TUX OrPAHHYEHUSX MOMKET YMEHBIIUThCSI Bec
rpuboB B pe3yJbTaTe CyLIKH?

B cBexxux rpubax copep:kaHme BoAbl KojebGiercs or 80% mo
99%, a B cymeHsix — oT 20% no 40%. B xaxoe HauboJsbliee
YUCJO Pa3 IPU 3TUX OrPAHMYEHHMAX MOKeT YMEHLIINTLCH Bec
rpufoB B pe3yJbTaTe CYIIKHU?

CmiaB Meau u oJioBa maccoil 8 Kr cogepsxkut p% wmeau. Kaxoit
KYCOK CILIaBa MeOH C OJIOBOM, cojepxxamniuii 40% oJoBa, Hazmo
CILVIAaBUTh C II€PBBIM, t-ITOGbI IIOJIYYHUTH HOBBIA cijiaB ¢ MHHH-
MaJIbHBIM COZ€PIKaHHEeM MeJH, eCIM Macca BTOPOro KycKa 2 Kr?

Jasa 3arotoBku ceHa (tepmep 3 pasa ¢ HHTEPBAJIOM B HeHEJIO
CKAlIMBaJI Ha JYTY OJHO U TO e KoJuudecTBO TpaBbl. Ilocie 3
IIOKOCOB Macca TpaBbl Ha JyI'y yMeHbuIMJIach Ha 78,3% 1o cpas-
HEHHUIO C €€ 3HaYeHHeM [0 HadaJjia mokocos. Ompenennre, CKOJIBKO
IIPOLIEHTOB COCTABJISAET MAacCa BCeil CKOIIeHHOH TpaBhl OT IIE€PBO-
HAYaJIbHOM MAacCChl, €CJIH €)KeHeAeJbHBIH IIPHUPOCT TPaBbl COCTAaB-
asetr 10%.

IIBe MaTpemkm oOmie#l croumMocTbio 225 y.e. ObIIM HPOJAHBI C
obmieif mpubeIbi0 B 40% . KakoBa CTOMMOCTH KaxKIOH MaTpemI-
KU, eCJHM OT MpoJasKM IepBoil mpulOsLIb coctaBuiaa 25%, a or
npojaKu BTopo — 50% ?

OO6uuit mpoueHT mpubbLIM 3a Bech TOBap, IPOJAHHBIH B Tpex
pasHbIX MarasuHax, coctaBua 26,8% . Yepes mepBrlili Marasus
6p110 mpomano 60% Bcero ToBapa, uepe3 BTopoit — 40% ocTas-
medica yactu ToBapa. C Kakoil nmpuGBLIBI IIPDOJAH TOBap uYepe3
TpeTuil MarasuH, €CJu NPUOGLIIL OT MPOAAXKU B MEePBOM COCTABUJIA
30%, a Bo BTOpOM — 25% ?

O6miuii nmpoueHT npuOBLIM 3a BeCh TOBap, IIPOJAHHBIA B TpPeX
pPas3HBIX MarasuHax, coctasua 25,4% . Yepe3 mnepBuiii Marasus
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15.28.

15.29.

15.30.

15.31.
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6n110 mpojgano 40% Bcero ToBapa, uepe3d BTopo — 60% ocras-
medca yactu ToBapa. C Kakoil npuOBLIBIO IIDOJAH TOBap 4depes
TpeTU# MarasmH, ecju IpUObLJIbL OT IIPOJAaXKH B MIEPBOM COCTaBUJIa
35%, a Bo BTOpoM — 25% ?

Marasua moayuyua Myxckoit ooysu Ha 22 000 py6. 6osabine, ueMm

1 .
JKEHCKOM. 3a HeJeJl0 MarasuH Mpoaaj -— 4YacThb MYKCKOH 00yBH
n

1 . .
M — YacThb KEHCKOH, mpuueM »xeHCKoii mpomanu Ha 4000 pyo6.

MeHbIile, YeM MYKCKOoM. Ha Kakyo cyMMy MarasuH IIOJIYUYHJ
JKEHCKOH 00yBHM, eCJiM M3BECTHO, UTO n — Iuejoe uucao? Ilpu ka-
KHUX N 3ajlaua UMeeT penieHue?

B mensax pekJsiaMbl HOBOM MOeJH aBTOMOOHJISI, aBTOCAJOH yCTa-
HOBUJ cKUAKY 10% Ha KaXIbIA cegbMOM TIpOJaBaeMbIii aBTOMO-
ounp u 20% Ha KaXIbI OOMHHALIATBHIN INPOJABAEMBIA aBTOMO-
OuJIb HOBOH Mozenu. B cayuyae, ecau Ha OJUH aBTOMOOMJIB
BBINIaAAIOT 00e CKHUAKHK, TO IIpUMeHseTcs OoJiblilasg U3 HHUX. Bcero
ObL10 mpozaHo 516 asTomobuieil HOBOII Mogesu. Haiinure BbI-
PYYKYy aBTOCAJIOHA OT IIPOJA’KM aBTOMOOUJIEe# HOBOH MoOjejaH, ec-
au 6a3oBasd LeHa Takoro aBromobusa cocrasisia 20 000 y.e.

Kaxxnpiit 13 Tpex OpoxkepoB MMeJ B Havajle AHA AKIUH KaXXAOTo
u3 BuAoB A u B o6mum umciaom 11, 21 1 29 mTyK COOTBETCTBEH-
HO. IleHBI Ha aKIIMH B TeUeHHE BCEro AHA He MEHAJUCh, IIpUYeM
IleHa OJHOUM aKIuu Buza A Oblina OoJiblile IeHbl OLHOM aKIIUU BU-
Ia B. K koHiy toproBoro aus OpokepaM yIaJOCh IIPOLATL BCe
CBOM aKIIMH, BBIPYYUB OT npojaxk mo 4402 py6. kaxawiii. Ompe-
JeJInTe 1leHy IIpoJaky OZHOH akiuuu BUIOB A u B.

BHOBp cCO37aHHOE aKIHOHEpPHOEe OOILECTBO IPOJAJIO HACeJeHHUIO
1000 cBoux akiuii, yctaHOBUB CKHUAKY 10% Ha KaKIyI0 IATYIO
NpoJaBaeMylo akmuo u 25% Ha KaXAy0 TPHHAALATYIO IIpPOJAa-
BaeMyr akmnuip. B cayuae, ecaM Ha OAHY AKIIMIO BRINAAAIOT obe
CKHUJAKH, TO IpuMeHsAeTcA Oosblias w3 HuX. Haligure cymMMmy, BbI-
PYYEHHYIO OT NPOJa’kKU BCeX aKIIUi, ecaU lleHa aKuuu (6e3 CKu-
Iok) cocraBasiia 1000 pyGieii.



15. 3agaumn Ha cJOXKHBIE MPOLEHTHI

15.32.

15.33.

15.34.

15.35.

15.36.

Hmerorca 3 maxera aknuii. O6iee cyMMapHOe KOJHMYECTBO AKIIMM
IMepBBIX 2 IIAKETOB COBIAZAEeT C OOINUM KOJHYECTBOM AKIIHIl B
TpeTheM nakere. IlepBniii maker B 4 pasa JAelreBje BTOPOro, a
CYyMMapHAad CTOMMOCTh IIEPBOTO M BTOPOT'O IIAKETOB COBIIAZAET CO
CTOMMOCTBIO TpeThero maxkera. OfHa aknus BTOPOTO IakKeTa AOPO-
JKe OJHOI aKIWM IIEePBOr0 IIaKeTa Ha BEJIHMYHHY, 3aKJIIOUEHHYIO B
npegpeynax ot 16 teic. pyb6. go 20 TeIC. Py0., @ IIeHa OJHOM AKIIUK
TpeThero IaxKera He MeHbime 42 TeIC. pyb. M He 6GoJible
60 Teic. py6. Kakoii HauMeHbIINIA U HAMOOJBIINI IIPOIEHT OT 00-
II[ero KOJHUYEeCTBa aKIIHil MOKeT COAepKaThCsA B IIePBOM ITaKere?

B 6aHK KJageTcs HeKOTopas cyMMa geHer. B KakoM ciydae Ha
cueTy OKa)KeTcs OOJIbllle AeHer: eciau OaHkK HaumciadeT 6% oT
uMemomeiica CyMMBI OOWH pas B TOJ MJIH eCJH BKJAJ dYepes KaK-
Ible TPU MecAlla yBeJanuuBaerca Ha 1,57

Bank miaaHupyeT BJIOXKHUTh Ha oauH rog 40% wuMelomuxcsa y Hero
CPeICTB KJHUEHTOB B IIPOeKT A, a ocraidbHele 60% — B mpoekxT B.
IIpoexT A mokeT npuHecTd npubbLIbL OT 19% 10 24%, a B — or
29% mo 34% . B koHme roma 6aHx 00A3aH BEPHYTH OeHBI'H KJIH-
€HTaM M BBHIILJIATHTH MM IIPOLIEHTHI II0 3apaHee yCTAaHOBJIEHHOMN
CTaBKe. YKa)KHTE Bce 3HAUEHMS YPOBHA 3TOM CTABKM, IIPH KOTO-
PBIX YMCTad NPUOLIIL GaHKa OyaeT 3aKJOUYeHa B Ipefiesax OT
10% mo 15% oT umerouuxcsa y Hero CpeacTs.

3a BpeMs XpaHEHMs BKJaja B OaHKe IIPOLIEHTHI II0 HEMY HAUMCJIIA-

JHCh e¥KeMeCAYHO cHauvaja B pasmepe 5% B Mmecsal, s3atrem 12%,

1 “ o
11—§ o, M, HAKOHeII, 12,5% B mecsan. Iloa geiicTBueM Ka)xXJIoil HO-

BOIi NMPOIIEHTHOI CTABKM BKJIAJ HAXOAWJICA IIEJIO€ YHCJIIO MECSIIEeB,
a M0 HCTeYEeHUHM CPOKa XPAaHEHHUA MEeDPBOHAYAJILHAS CyMMa BKJIAAa

1 V)
yBeauumiaack Ha 104—%. CKOJBKO MecAlleB BKJAJL XPaHWICA B

oanke?

3a BpeMsa XpaHEeHHdA BKJaja B O0aHKe MPOLEHTHI II0 HEMY HAYMC-

1
JSJIHACh eXKeMeCAUYHO: cHauaJia o 5% B MecAll, 3aTeM II0 115%,
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15.37.

15.38.

15.39.

15.40.
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1 . .
o 7?% H, HaKkoHell, o 12% B mecal. ITox geiicTBueM KaxIou

HOBOU IPOIEHTHOM CTAaBKH BKJIaJ HaXOJHUJICA Iejioe YUCJIO Mecsd-
IleB, a [0 MCTeYeHHM CPOKa XpaHEeHUs MepBOHAYaJibHasg CcyMMa
BrJaga yseauuugach Ha 180% . CKOJIBKO MecsAlleB BKJIAJ Xpa-
HUJICcA B 6aHKe?

Brkiaaguuk B Hauajie IIepBOr0 KBapTaja KJajeT Ha cuyeT B OaHKe
HEKOTOpyI0 cymMMy. B KoHIle KBapTaja Ha Hee Hauucuasgerca x%,
MocJie 4ero OH CHHMAaeT IIOJOBMHY HCXOZHOH cyMMmbl. Ha ocrtas-
IIyIocs YacTh cueTa B KOHIe BTOPOTO KBapTajia HAUYUCJAeTCHA
y %, roe x+y =150. IIpu KaKkoM 3HAUEHUH X CUET BKJIAJUYUKA B

KOHIe BTOPOI'0O KBapTajla OKaxeTcd MaKCHUMAaJIbHO BO3MOMHbIM?

B Hauase roga 5/6 HeKOTOPOH CyMMBI JeHer BJIOJKWJIU B OaHK A,
a TO, 4YTO ocTrajoch — B 0aHK B. Ecim BKJajJ HaxoauTcA B OaHKe
Cc HayaJla I'ofia, TO K KOHILY IoJa OH BO3PACTAEeT HAa OIMpeAeSIEHHBIN
MIPOIEHT, BeJINYHUHA KOTOPOTO 3aBHCUT OT OaHKa. M3BecTHO, 4UTO K
KOHILy IIepBOT0 TroJa CyMMa BKJIAJOB cTana paBHa 670 y.e., K
KOHIy cyenywoiiero — 749 y.e. Ecam Gbl mepBoHauajabHO 5/6
CYMMBI moJIOXKuau B 6aHk B, a ocraBmyioca — B 6aHK A, TO 1o
HCTEeUEeHHWH OJHOTO rojga cymMma BuIpociia ObI A0 710 y.e. Hatigure
CYMMY BKJIQJOB IIO0 MCTeYeHHH BTOPOI'O r'ojla B 3TOM CJIy4ae.

B Gauk nmomemena cymma 3900 Twic. py6. mom 50% romgoseix. B
KOHITEe KayXJOT'0 M3 MNepPBLIX 4 JIeT XpaHEeHUs IocJie HAUHCIEHUSA
IIPOLIEHTOB BKJIAAYHMK JOIOJHHTEJIbHO BHOCHJ Ha CYET ONHY H Ty
’Ke (PUKCHPOBaHHYI0O cyMMy. K KOHITy IIsiTOro roja ImocJjie HauyuC-
JIeH!Us NIPOIIEHTOB OKa3aJioch, YTO PasMep BKJAJa YBEJIHUUYUJIICHA IIO
CPaBHEHHIO C IepBOHAuUaAbLHBIM Ha 725% . Kakyro cymMmy BKJIan-
YUK eXerogHo To0aBJAJ K BKJALy?

Bauk noja ompeneNeHHBIH IIPOIEHT NPHUHAJ HEKOTOPYIO CYMMY.
Yepes rog ueTsepTh HAKOMJEHHOM CYMMBI Oblja CHATA CO CUeTa.
Banx yBelHuMJ HPOIEHT I'OAOBbIX Ha 40 MpPOUEHTHBLIX HYHKTOB
(To ecTh yBesuumsa ctaBkKy a% mo (a + 40)%). K xonuy ciexmyio-
Iero rojfia HaKoIIJIeHHasA cyMMa B 1,44 pasa mpeBrICHJIa IIepBOHA-
yadbHBLIM BKJaj. KakoB IPOIEHT HOBLIX TOJOBBLIX?



15. 3agayu Ha CJIOKHBIE IIPOILEHTHI

15.41.

15.42.

15.43.

15.44.

15.45.

B sauBape 2014 r. craBka mo gemoauTaM B OaHKe A cocTaBuia
x % romoBmIX, Torma kKak B sHBape 2015 r. — y % roAoBHIX,
IIpuYeM HU3BeCTHO, 4To x + y = 30. B sauBape 2014 r. BKIaguuk
OTKpPBII cueT B OaHKe A, IIOJIO)KHUB Ha HEro HEKOTOpPYIO cymMMy. B
auBape 2015 r., mo mpolrecTBUM roja ¢ TOr0 MOMEHTAa, BKJIALYUK
CHAJI CO cueTa OATYIO YACTh 9TOM CYMMbI. ¥ KQXKHUTE 3HAUEHUE X
OpH KOTOPOM CcyMMa Ha cueTy BKJIaguuka B sHBape 2016 r. cra-
HeT MaKCHMAJIbHO BO3MOJKHOM.

IIBa Opoxepa KynumJIu aKIMM ONHOrO AOCTOMHCTBA HA CyMMY
3640 py6. Korma meHa Ha 3TH aKIMM BO3POCJa, OHM IIPOSATIH
yacTh akiuil Ha cymmy 3927 py6. Ilepsoiit 6pokep mpogana 75%
CBOMX aKIuii, a BTopoil 80% cBoux. IIpu sToM cymMma OT mpoja-
KU aKIlWi, TTOJyUeHHas BTOPhIM OpoKepoM, Ha 140% mnpeBbicuia
CyMMYy, IOJYUYEHHYIO NepBbIM OpokepoM. Ha CKOJBLKO IIPOIIEHTOB
BO3pocJia IleHa OAHOM aKkIiumu?

31 mexabps 2015 r. «CazoBoe TOBapHILIECTBO» B3fAJO B OaHKe
6 902 000 py6. B Kpeaut mox 12,5% romoBbix. Cxema BBIILJIATHI
KpeauTa ciaeaymomags — 31 mexabps KaskIoro cJeyioiHero roja
0aHK HauYMCJSeT MPOIEHTHI HA OCTABIIYIOCS K 3TOMY MOMEHTY
cymmy gpojra (mosr yBeauuuBaeTcsi Ha 12,5%), 3arem «CagoBoe
TOBApUILIECTBO» IIepeBOAUT B O0aHK S pyd. Kakoil goskHa 6GBITH
cymMma S, uto6bl «CamoBoe TOBApHILECTBO» BBIIIJIATUIIO HOJIT Ue-
THIPbMS PABHBIMU ILJIATEKaMU?

®epmep B3 KpeauT B 6anke 1,1 muan py6. 1 amsapsa 2015 r.
Cxema BBIILIATHI KpeauTa cJjeayiomas — 1 4Yucjga KaxAoro cle-
IYVIOUIEro MecAlla 0aHK yBEJHUUYHBAET OCTABIIYIOCA K BTOMY MO-
MEeHTy cyMmy noJjra Ha 2%, 3aTeM (epMep MepeBOAUT B DaHK
mratéx. Ha Kakoe MHHMMAJIBbHOE KOJIMUECTBO MecAleB (epmep
MOXKET B3ATH KPEAUT, UTOOLI €XeMeCSAYHLIE BBIILIATHI ObLIN HE
6osee 220 TeIiC. py6.?

Kauenr 31 mexabpsa B3#AJg B OaHKe KpeguT B pasamepe S py0. mon
¢uKCcUpOBaHHBIN IIpPOLleHT (roAoBbIX). CxeMa BBIMJIATHI KpeguTa

cirenyiomasa: 31 gexabps KaMJOro cjeayiollero roga 06aHK yBe-
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1 5.46.

15.47.

15.48.

82

JIMUYMBaeT MMeloIUiica HA 3TOT MOMEHT HoJr Ha p%, 3aTeM KJH-
eHT IIepeBOJUT B GaHK (PMKCHPOBAHHYIO CYMMYy B a pyD. B Kaue-
CTBe YaCTHYHOIO (MJM IIOJIHOI'O) HoramieHus gojra. B mrore xKiu-
eHT POBHO 3a 2 roja BBIILIATHJ AOJI HOJHOCTHIO. Ecau O6bl oH
IJIATUJ KaXKAbIH roj He 1o a py6., a no b py6., TO BBIILIATUI OBbI
IOJIT POBHO 3a 4 rosa. 3Hass HPOMN3BOJIbHBIE ABEe U3 TpeX BeJHYUH

a, b v p, HAllAUTE TPETHIO, 4 TAK XK€ BEJIMUUHY S.

31 gexabpsa 2013 r. Cepreit B3saa B 6anke 9 930 000 py6. B kpe-
auT nox 10% roposeix. CxeMa BBRIIJIATHI KpeauTa caenyiomasa: 31
IexKabps KaKAOro CJeAyIoIlero rojga 0aHK HA4YHUCJIAET IIPOLEHTHI
HA OCTaBINyIOCA CYMMYy pjoJra.(To ecTh yBeJHWUYHBAeT AOJIT Ha
10%), sarem Cepreit mepeBoguT B GaHK OIPENEJEHHYIO CYMMY
€XKEeroJHoro mJjaTexa. Kakoil mosxkHa OBITH CyMMa €XKerojHOro
miaaTexa, utoObl Cepreil BBHIIJIATHJ JOJT TPeMSA PaBHBIMHU eXe-
TOAHBIMH ILTATEeXKaMu?

15 sHBapsa mIaHUpyeTCs B3ATh KpeauT B Gamke Ha 19 Mecsnes.
YcioBusa ero Bo3BpaTa TaKOBbI: 1 UMcC/ia KaXXAOTO MeCsAlia HMelOo-
ITUICA HA 9TOT MOMEHT JOJII' B3SIBIIIEO KPeAHUT Bo3pacTaeT Ha %
10 CPAaBHEHWIO ¢ KOHIIOM IIPeABIAYIIero Mecflia; co 2 mo 14 uucio
KasKJOr0 Mecslla HeOOXOAUMMO BBIILJIATUTL 4acTh Jojra; 15 uwmeia
KaKJOro Mecsla AOJr JOJDKeH ObITh Ha OJHY U TY K€ CyMMy
MeHbIIe foJira Ha 15 umciao mpeawiayinero mecsina. VisBecTHo, 4To
ob1ias cymMMa JOJITOBBIX BBIILJIAT IIOCJIE ITOJIHOTO IIOTAIlIeHUsl Kpe-

auta Oyaet Ha 30% 6Gosbiite cyMMBbI, B3ATOH B Kpenurt. Haligure r.

15 aHBapsa miaaHuUpyeTcA B3ATb KpeAuT B OaHKe Ha 39 mecsIles.
YcaoBus ero Bo3BpaTa TaKOBBI: 1 dHcIIa KaXIOro MecsAlla JOJIT
BO3pacTET Ha p% II0 CPABHEHUIO C KOHIIOM IIPEABIAYIIEr0 MecsAla;
co 2 mo 14 4uc0 KasKIoro MecAna HeoO6X0oaAMMO BBHIIJIATHTEL 4acThb
mosra; 15 umciyia Ka)KAOro Mecslia AOJT AOJIKeH OLITh HAa OJHY M
Ty K€ CYMMYy MEHbIIle JOJIr'a Ha 15 umcio mpeabIayIero Mecslia.
HN3BecTHO, UuTO 00I[aA cyMMa JOJIMOBBIX BHIILUIAT IIOCJIE IIOJHOIO
noraineHuss xpeaura oyzer Ha 20% 6Gosble éyMMbI, B3ATOH B

Kpeaut. Haligure p.



15. 3agaun Ha CJOKHBIE NMPOLIEHTHI

15.49. MosoasIM ceMbAM Ha NOKYIKY KBAapTHUPHI 0aHK BBIJAET KPEIUT
mox 20% romoBeix. CxeMa BBIIJIATHI KPEAUTA CJAEAYIOIias: POBHO
yepes3 roj, IIOCJe BhIZaYM KpeauTa GaHK HAYUCIISAET IIPOLEHTHI Ha
OCTABIIYIOCA CyMMY JoJira (TO ecTh yBejuuusaeT goar Ha 20%),
3aTeM 3Ta CeMbsl B TeYeHHe CJIeAVIOIEero roja IiepeBoIUT B OGaHK
onpenesieHHYI0 ((hHMKCUPOBAaHHYIO) CYMMY €XKETOJHOrO ILIaTe:ka.
Cemba MBaHOBRIX ILTaHHpYeT NOraulaTh KpPeAUT PaBHBIMH ILia-
TekaMH B TeueHue 4 jieT. KaKyio cyMMy MOXKeT IIpeJOCTaBUTh UM
0aHK, ecau e:xKerogHo VMBaHOBBI MMEIOT BO3MOKHOCTH BBIILJIAYH-
BaTh 110 Kpeauty 810 000 py6.?
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rMABA IV. OTBETbI

1. PauuoHanbHble ypaBHEeHUs U HEpaBeHCTBa

11. x=+3. 1.2. x=0,x=2.

5
1.3. x=-4,x=-2. 1.4. x=1,x=§.
1.5. Pemenuii Her. 1.6. x=1, x=2010.

1.7. x=-1, x =2011.

1.8. x:iﬁ,x:il.

2
1.9. x=1+J3.
1.10. x=—33,x=</§.

' 3

1.11. x=-2, x = 4. 1.12. x =-1.
1.13. x=0. 1.14. x =1.
115. x=-4, x = 2. . 1.16. x =1, x =6.

117. x =1, x=-12,

118. x = -1, x =7, x = 4+ 21.

1.19.1$x£é. 1.20.x<—3,x>g.
2 3
1.21. 1< x < 2010. 1.22. x < -2011, x > -1.
1.23. x — Jar000e. 1.24. Pemienunii Her.
1.25. x=3/2.
J10 J10

1.26.~—E—<x<——1, l<x<

Do
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1. PanMoHabHble yPAaBHEHUS M HepaBeHCTBA

1.27. V3 <x<+3.

1-28-x<_33’x>d§-

1-29- —é<x<l-
5 3
1.30. x<-2, x>_3.
3 2

1.31. (1,2)U(23).
1.32. (—o05-1)U (-1;0) U (2; +0) .
1.33. x<-4, O<x<l.

1.34. (~o;-1]1U (0;5).

1.35. x — mioGoe.

1.36. x<3,x>5.

1.37. (03 -3) U (=2; +o0).

1.38. (—0;-8]U [—g; +o0).

1.39. (--DUT5- DU I 40).
1.40. (-5;-5) U (1;2) U (6; +) .
1.41. -1 < x <6.

1.42. (-5 1)U {5}.

1.43. [1;3)U (3;4].

1.44. (—0;-1-21U (-2 0) U[-1 + v/2).
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1.45. (—00; %:1 U(2; +00).

146. -T<x<-3.

1.47. (—0;-4) U (-1 +).

1.48. (:-2)U G5 4)

1.49. (—0;-3) U (0; +x).

1.51. x<0,0<x<1.

1.53. 6<x<-5,x2=>1.

1.55. (-5-DUODUC340).

1.57. (—0; -23) U (20; +0) .

1.59. -1<x<0,x>0.

1.61. 5<x<-2-2<x<l.

1.63. (—o0;—4) U (I; +0) .

1.65. (-6;0).

1.66. (—oo;«%)U(—x/?;z)U(ﬁ;wo)-
1.67. [-4-3)U(-21].

1.68.x$—}l, —1<x<—g, x>9.
2 3

1.50. 0 <x<5; x>12.
1.52. -1<«x.

1.54. [2;4]U (6;+x).
1.56. x <-3.
1.58. x < —/2,x > /2.

1-60- —4<x<'°3.

1.62. x < -3, x > 5.

1.64. (-1;0)U(0;1).

\/73 4 11+\/73

1.69. (-1;- ) U (—— 28

1.70. (—;0) U (2;+x) .
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2. HppauuonaiabHblie YyDABHEHHS H HEPABEHCTBA

1.71. ( YU (15 +0) .

-1-5 J5 -1
2

;=D U0 2
1.72. (-8;-2) U(-1;0).
1.73. (1;2) U (3;+) .
1.74. (—o0;~1]U[1;2]U[4; +0) .
1.75. [-3;-2) U[-1;0) U[1; +0).
1.76. 9<x<-3, -1<x<0, x>3.
1.77. 3<x<-2, -1<x<5.
1.78.0<x<1, 6<x<7.
1.79. (~o0;1) U (4 +0) .

1.80. x < 4, —3_<.x<—%, —1?1<xs—2, x21.

2. UppaunoHanbHble ypaBHEHMA U HepaBeHCTBa

21. x=—,x=1. 2.2. x=—\/z,x=\/z.
5 , 3 3
3.

23. x=5. 24. x-=

2.5. x=3. 26. x=5.

2-7- x=_3. 2-8- x=1.

29. x=0. 2.1o.x=“172_3.

211. x=4. 2.12. x=-27,x=8.
5

2-13. X =2. 2-14- X =_§‘
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2.15.x=0,x=%. 2.16. x = 5.
2-17- x:5. 2-18- x=1.
2.19. x=/3. 2.20. x = 4.
2.21. x =9. 2.22. x - \/52”
2.23. x=8. 2.24. x =3.
8
2.25. x=—1,x=§. 2.26. x = 7.
1 1
227. x=0,x=1,x=9. 2.28. x =2—,x=2——-.
63 728
2.29. 5<x<10. 2.30.x:—1—,x:l,x=é.
2 5 5
3
2.31. x=-1,x=>22. 2.32.§<xs3.
2.33.2<x<4,
234.1-5<x<-1, 3<x<1++5.
2.35. x<l.
2
2.36. 2<x<2. 2.37.x > 1.
2.38. -30<x<6. 2.39. 5 < x.

5 3
2.40.E£x<3. 2.41.~1£x<~~5~,0<x§1.
2.42. x < -1. 2.43.x£~5,§§x<4.

5
2.44. x > 1. 2.45. x<——3—,x>1.
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3. YpaBHeHHS M HEPABEHCTBA ¢ MOAYJEM

2.46. 2 < x. 2.47. —?Sx<—l.
2.48.1£x<§. 2.49.1§£x<8.
2 3
—

2.50.ﬂ136 1<x£1,x22. 2.51. 1<x<1.

2.52. 1< x. 2.53.3‘2‘/5< <4
' 5 5

254. x> 1. 2.55.1<x<Z,§<x.

2.56. 1 <x <2, 2<x<5—

2.57. 5<x<0.

2.58. -1-/13<x<0, 1+‘/ﬁsxs\/ﬁ—1.

2
2.59. x > i{/—g- .
4

2.60. 3<x<2JJ5-2-2.

3. YpaBHeHMUA u HepaBeHCTBa C moayneMm

3.1. x>-2. 3.2. x :—é.
3
3.3. x:-lﬁ,x:g. 3.4. x=-4,x=4.
4 2
5
3.5. xSE. 3.6. x=-2,x=2.
3.7. x=-1,x=11. 38. x=-3,x=-4.
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39. x=-4,x=-1.
310. x=-1,x=1.
3141. x=1,x=3.
3.12.x——m,x=—2, =0.
13 2
3.13. x =-3,x = 25.
3 1
3.15. (—x; —— ~—3+00).

( 5]U[2 )
3.17. 6<x<0,x=12.
3.19. —ESxSZ.

2 2
3.21. -3 <x<-2.
3.23. 6<x<-3, -2<x<1.

3.25.

x<-3,x>—l.
3

3.27. Pemniennii HeT.

3.29. 4<x<-2, 2<x<4.

3.31. - 3<x<-1

3.33. 3<x<-1

3.34. xs—4+m,x2 V19 -4
3

3.35. -3<x<-1.

33&1_J§Sx<&0<x<L

90

2

3.14.
3.16.
3.18.
3.20.
3.22.
3.24.
3.26.
3.28.

3.30.

3.32.

-3<x<3.

4 <x<-2.



3. YpaBHEeHMs U HEPABEHCTBa C MOZYJIeM

3.37. 373

£x<—1,—1<xs—é—,x22.
3.38. x<2,2<x<6,x>8.

3.39. x<4,x=-3,x>-2.

3.40. —<x<—.

341. 3<x<-2,x=-1,0<x<1.
3.42. 0<x<9.

3.43. —%<x<%.

344. 5<x<-2.

3.45. 3-2V2<x<5.

3.46. x<2-2,x2>5+419.
3.47. 4<x<-3,2<x<T7.

3.48. x<0,1<x<6.

3.49. x <-2-23, x> -2J2.

3.50. -3 <z <3+ Y65
2
3.51. —9+;/ﬁ<x<—2,—2<x<—l,x>g.

3.52. 200 < x <66, x >199.
353. x<-2,x>0.

3.54.2-V3<x<2,4<x<5.

91



Taasa 1V. OrBers:

3.55.

3.56.

3.57.

3.58.

3.59.

3.60.

4.1.

4.2.

4.3.

4.4.

4-5-

4.6.

4.7.

4.8.

4.9.

92

x<l,x>2.

H<x<-3,-3<x<-2,2<x<bH.

<

~2<x<——,
2
x>-3
x<0,x21
x_—~5—,~§_x$0
2 5

4. TpuroHoMmeTpuyeckue ypasBHeHUs
M HepaBeHCTBa

xed.

x =(-1)" arcsinE +nmneZ (arcsinzr— £ l!).
6 6 2

x:1 @,x:t—n— %;k,neZ
10 5 20
x:£+hn,x—( 1)" T +n—n,k,neZ
12 2

s
x:—§+nn;k,neZﬁ.

¢

T 1 7
x :§+kn, X = iEarccosZJrnTt; k,n e Z.
)
x=(1"""! 6+ nn; n e Z.
5n

x:—6—+2TUl,n€Z.

.3
X = n—arcsmz+27m, nel.



4, TpuroHOMeTpHUYECKHE YPABHEHHUA
M HepaBeHCTBA

4.10. x:g+kn;keZ.
4.11. x=i%+kn;keZ.

4.12. x:i§+2kn,x=%;k,n e Z.

4.13.x=£+nk, x=2—nn, x=£+2—nm; k,n,meZ.
4 5 6 3

4.14. x - —£+ kr, x = arctg3 + nn; k,n e Z.
1
4.15. x = arctg§+ km, k € Z.

4.16. x = ‘%* 2kn, x = 2nm; k,n € 7.

_ T

4.17. x = +2km, x = 2nm; k,n € Z.

4.18. x =2k + \m, x = —g+ onm; k,n e 7.

4.19. Pemnesuil Her.

4.20. x:%+4’%L1

1 2n+1
T, X ==+
12 6 24

m; R,n e Z.
4
4.21. x = —arccosg + 2km, k e Z.

4.22. x=£+kn,x=ﬁ+2nn; k,nelZ.
2 10

4.23. x=1+@,x=—i+nn; k,neZ.
24 2 12

4.24. x =km; k € Z.
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4.25. x = -arctg(2 + \/§) +kn = (D" % + %; k, neZ.
4.26. x =nn,n e Z.

4.27. x=—%+kn,x:nn; k,n e Z.

4.28. x = arctg% + kn, x = —arctgg +nm; k,neZ.

429. x =+ " poz

4 4
4.30. x:ig—+kn,x—%+’%;k,neZ.
4.31. x:ig+kn,keZ

4.32. x=i£+kn,x:i—n—+nn,x:i3—n+mﬂ:;k,n,meZ.
3 10 10
1
4.33. x=—arctg§+ kn, ke Z.
T
4.34. x:Z+kn,keZ.

4.35. x = +gk, xz—g—+nn;k,neZ.

|

4.36. x=g+kn,x=g+nn,x:—arctg%+mn; k,n,m e Z.

437. x=—~+bkn,x=-24+" . b nez.
2 8 2

4.38. x = -2 arccosi + 2km, k € Z; — 2 arccos (- L) + 2nn, n € Z.

V5 J5

439. x=kn,x=——+"" . b neZ.
12 3
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4. TpuroHomMmeTpuyecKue ypaBHeHHSA
H HepaBeHCTBa

2n+1

4.40. x = mneZ,n#9% +4, keZ.

4.41. x :%+4kn,x:§+4nn; k,neZ.

4.42. x = —§+2kn, kel

4.43. x = +1+ /1+g+2kn, E=0,1,2,...

444, x =+ -+ arccosT2 +2kn, ke Z.

b
4

2k +1+~J4Ek* + 4k - 15
g +

4

4.45. x = arct

x=xarctg2+mn; k=13,+4,+5,...,n,meZ.

4.46. x = —sinl.
4.47. x = cos 2.
4.48. x = —.
4.49. x =1, x =0.

4-50- X = -1—-

J5
T 51 :
4.51. ~6—+2k1t<x<?+2k1t,keZ.

4.52. %+2kn£xs%+2kn,k62.

4.53. —g+kn<x<§+kn,keZ.
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4.54. 2kn < x < arccosi + 2km,
1 1
arccos 5 +2nT < x < —arccos = +2(n + 1)m,

—arccosi— +2m+Dn<x<2(m+Drw; k, n, m € Z.

4_nSxS 4—1'[.

I T

4.55. -

4.56.§+kn<x<%‘+nk,kez.

4.57. 2k + 1)nx < %E + 2km,

arccos(g + \/E) +2nnm < x < arccos(g - x/§) +2nm; k, n € Z.
4.58. 2kn < x < 2k + Dm, k € Z.

4-59- —lﬁxg—%,x=1.

4.60. xs4n;18, 81-18<x <18-3m.

5. MokasarenbHble ypaBHEHUA U HEpaBeHCTBa

51. x=-4,x=-2. 5.2. xzé.

5.3. xz—%. 54. x=-2+7/2.
5.5. x=1. 5.6. x=-1.

5.7. x=2. 58. x=7.

5.9. x=1. 5.10. x =1.

96



5. Iloka3aTenbHBIe ypABHEHHS H HePABEHCTBA

5-11- x=2. 5-12- x=2.
5-13- x="’1- 5-14- x=—-2,x=2.
5-15- x=_3. 5-16- x=3-
5.17- x=~'3,x=—1. 5-18. x=2.
5-19- X = O . 5-20- X = 0 .
5-21- X = O . 5-22- X = 0 .
5-23- X = _2 . 5-24- X = 10g2/5 3 .
5-25- X = _2, X = _].o 5-26- X = log(\/g_l)/z(2/3) .
5.27. x=0,x =2. 5.28.x=—%.
5.29. x=-1,x=1. 5.30. x=-2,x =2,
5.31- —l<x. . 5-32- x>—§‘.
2 4
1 5
5-33-x<7. 5-34- x<__,x>_-
2 8
5.35. x <0,1<x <3. 5.36. x <-3-3,x>-3+3.
5.37.0<x<%. 5.38. 4<x<-1.
1 1
5-39- x¢__¢ 5-40- x<_1,x>""_|
2 2
5.41.x<—%,x>4. 5.42. x> -2,
5.43- _1<x<0- 5-44- x<0-
1
5-45- X >—-——. 5-46- X > _3 .
lghb
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5.47. x<0,x >log, 3. 5.48.x>%.
2 1
5.49.—§<x<1. . 5.50.ESx<1.

5.51. xeR.

552. x<-1,x>0.
5.53. 0 < x < log,,(1/3) .
5.54. x < log,(1/2), log,(3/5) < x < log,(5/3) .

5.55. x <0.

lg14

556. x >4+ —Mmm—.
1g5—lgﬁ

5.57. x <log,,2.

5.58. x <log,; 5.

5.59.0<x<%.

5.60. —;—log5 6 < x <logg 5.

6. Nlorapucpmuueckue ypasHeHMA U HepaBeHCTBa

6.1. x=2. 6.2. x=100.
6.3. x=4. 6.4. x=2.

3
6.5. x=§,x=10. 6.6. x=14.
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6. Jlorapu¢pMmuuecKkne ypaBHeHMA H HEPABEHCTBA

6.7.

6.11.

6.13.

6.15.

6.17.

6.19.

6.21.

6.23.

6.25.

6.27.

6.29.

6.31.

6.33.

6.35.

6.37.

6.39.

6+ 261
—

x =
x=1.

x=2.

x=—4.

x =10, x =100 000 .

x=10", x =108,

x=—2—4, =20.
5

le, x=3

9
x——2,x=\/ﬁ—1
x=8.
x>4
-3<x<-2.
5<x<-3,-1<x<1.
-1—$x<z.
3 3
-V <x <1, 2<x<\/g.

6.10.

6.12.

6.14.

6.16.

6.18.

6.20.

6.22. x

6-24.

6.26.

6.28.

6.30.

6.32.

6.36.

6.38.

x=2.

x=-3.

x=%2-1.

x=-1.

x=—1—,x=4.
2

x=1 x=256.

x=—1—,x=16.
2

3+\/§
3

x=1,x=2-2J2.

, x=10.
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6.40. (;5_—@;—2)U(—1; M).
2 2
6.41. (1;4). 6.42. 0<x < 2.
6.43. x < 4. 6.44. 1<x<2 x>2.
5 1

6-45--—4<x5~2,—§ﬁx<0. 6-46-st32.

1 1
6.47.0<x£§,3<xs9. 6.48.E<x<l,1<x<2.
6.49. 0 < x <10, x =100. 6.50. 0<x<1 V3 <x<9.

6.51.1Sx<1.

2
6.52. 2<x<-1, -1<x<0,0<x<1,x>2.
6.53. 3<x<1, 3<x<4.

6.54. 0<x <2 x>4.

6.55. 0<x<-L. 1<x<3. 6.56. 1<x<4.
J5
6.57. 2 <x <5. 6.58. 0<x<1.
6.59. x> 2. 6.60. -3 <x<T7.
26
6.61. —1<xs——2—,?. 6.62. 2<x<—/3, V3 <x<2.

6.63. (2; 3) U (5; + ).
6.64. —10005E815 1 (), 0 < x < 1008051831815,

6.65. x > 2.
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7. KomOuHEMpOBaHHBIE YPABHEHHS M HEPaBEHCTBa

7. KoM6MHMpOBaHHbIEe YPABHEHUN U HEPaBeHCTBA

71. x=——‘£,x=—§.
5 5
7.3. §<xs7.
4

7.5. 0<x<64.

7.7. xslogz(\/i—l),xz%.
79. x<-1,0<x<1.

7.11.—3<x<—2,—-—;-<x<0.

7.13. - 2<x<—1,1-<x<\/§.

7.15. —1<x<—l —2——<x<1.

V57 5
7-17- x=_§,x=l
2 2

7-18- x<_2,x>2-

7.19.x<—7,1—97:<x<2.

127 63 3

7.20. - —<x< <Xx
128 64 4

7.21. 1 < x <1+ tg(3n/16).

7.23. x =J10"?, x = V1095 .

7.2.

7-4.

7.6.

7.8.

x <-2010, x > 2011.

x20.
x<1l x=3.
x<log,;2,1<x<5.

7.10. O<x<%.

7.12. x =2 +4/10.

7.14. x> 0.

7.16. x < 0.

7-22- X < _2 .

7.24. x=i,x=10.
10
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7.28. x > 1000.

7.27. 0 < x < 999.

7.29. 0<x <3% x>3%,

7.31. x =10, x = 10,

7.33.0<x< gz—
16
7.35. x < 2.

7.37. x=9.

7-39- X = 10g5 4-

7.40. -2 < x < -log, % .

7.41. —5<x<1—\/5,3<x<J3+1.

7.42. -1<x<0.

7.43. x < -log; 10.

7.44. log,(5/4) < x < log, 3.
7.45. 0<x<2,x2>4.

1-J41
5

7.46.

1
7.47. 0<x<—=,x>1.
232

102

<x<-1,1<x<2V2.

7.26.
10

7.28.

7.30.

7-32.

7IMI

7.36.

7.38.

1 . 4<100.

O<x<—,x2>4.

N

1< x < B8’ =70,

2<x<-1,1<x<2.



7. KomOuHEHpOBAHHBIE yPABHEHUA H HEPABEHCTBA

7.49. x=3,x>8.

7.50.
Y
7.51- X = _Z"‘ kTIZ, k € Z-

7.52. x=£+kn,x=i——+—;k,neZ.
9 3

7.53. x = i:alrcsinlg—3 +kn, ke Z.
lg(v2 +/3)
7-54- x=‘1£,x=2t“-
3 3
7.55. x = n — arcsin——— + 2kn, k € Z.

7.56. x=kn,x=—g—+2nn; k,neZ.
T 3r 5
757. x=—+2kn, x =—+2nn, x = —+2mmn, k,n,m € Z.
4 4 6
7.58. —562+2k7thS%+2(k+1)1r,keZ.
7.59. 2kn < x < g+ 2km, k € Z.
7.60. -2 L okn<x<-" 42 kel
2 6
T
7.61. x=_+2kn kel

7.62. Z—+k7t<x<—;£+kn,keZ.

7.63. arctg5+2kn < x < 2k + 1w, x # §+ 2nm kyn e Z.
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7.64. Ty okn<x<Fi2kn Feonn<x< Tionm knel,
6 2 2 6

--1-}—755x<~§—7—t-,—375<xs—4,x=—7—n.
6 2 2 6
7.65. sin 5(1—@) < x <sin E(1—@) i
4 6 4 6
7.66. 2.
7.67. 1.
7.68. x=\/§_1
2
7-69- x="’2—1—1£,x:"l_1—15.
16 8
7.70. x=E7£.
6

8. Cucremsl

57
8-1- =, =17o
X 2 y
5 11
8-2- x=3, =1;x=_, =
/ 37773

8.3. x=
84. x-=
8.5. x=5y=-2.

8.6. x=-3,y=(-n"" % +nn,neZ.

8.7. x=§+1tn,y=\/—2_,neZ.
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8. Cucremnl

8.9.

8.10.

8.11.

8.12.

8.1 3.

8.14.

8.15.

8.16.

8-1 7.

8.18.

8.19.

8.20-

8.21.

8.22.

8.23.

x=ig£+2nn,y=—1—,neZ.
3 3

x=3,y:—9'

x =log, 3, y = log, 2.

x=-2,y=0.

x=2,y=6;x=%,y=10.

x=n:n,y=£—nn;x=§—+nk,y=—1tk; n,kelZ.

4

x—£+l+1tn —E:Fl—nn'neZ
g 12 Tm¥TgTp TS

3
x=1lLy=—-—;x=-2,y=3.
y 2 y
x =1y =log, 2.

x=4,y=4..

x=-2,y=-2x=-2,y=2.

x=—,y=1.
3 y
x=81,y=0.
2 10
x=4y=lLx=—-——,y=—.
Y 3’973
x:1,y=2;x=1,x=g,y_—__2_8.,z=__1_%.
25 5 25
33 27
x=2,y=3 ;) x=—,y=——.
Y 8 Y™ %
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8.24.x=2,y=1;x=—1,y=%.

8.25. x=1—log23,y=%.

8.26. x =0,y =-3.

8.27. x =43,y = 4.

8.28. x =1,y =3.

8.29. x =10,y =15; x =15, y = 10.
8.30. x=1y=1.

831. x=1y=5.

832. x=4,y=2, x=4/3,y=-2/3.
.8.33. x=‘0,y=—7/2; x=y=21.
8.34. x=1/2,y=3/2.

8.35. x =32,y =2.

3

8.36. x = -1, cx=2
y= \/—x 5’

y=9.
8.37. x=(—1)"§+1m, y=g+nk; nkelZ.

8.38. x = 13%[+ 2nn, y = (-1)* g +nk; n,k € Z.

14 11xn
8.39- = = .
TT12°Y T 12
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8. Cucremnl

8.40.

8.41 -

8.42.

8.43.

8.49.

8.50.

8.51.

8.53.

T T
x=+=427an, y=(-1)*=+ nk;
6 y=( )4

X

i§+2nm, y= (-1)"§+nz; n,m,k,l € Z.

2
x= (—1)’”‘£+ﬂ, y= —larctg£+n—k; nkeZ.
8 2 5 2 5

x = a,rccosl,ﬂ +2nk,y=mn+ :aarcxsinE +2nn; x= -—arccosﬂ + 27k,
28 28 28
.17
y=-arcsin—+2nn, k,neZ.
28
x=10,y =15,2=6.

x=-1Ly=1.

12 1
x=2,y=-L1x=—,y=-—.
y 7°Y" 77
1
x=—-—,y=—3x=2,yeR
2
x—+—1 y=q=——1
V27 J2

x=+2,y=+J2; x = -2,y = +J2.

x=9,y=1.
-2
x = logz(\/g—Z), y =log, \/62 .
1
x=3,y=—.
9
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8.54. x

_3+2/3 3-248
2 YT
1 2
2log,3-1"7 " 2log,3-1"

8.55. x =

856. x=1,y=3.
8.57.x=2,y=—3;xeR,y=1.\
8.58. x:—l'—z-z-,y=lg,z=—12.
8.59. x=3,y=3,z2=3.

860. x=4,y=-3,2=0;, x=2,y=-1,2=2.

9. NMnanuMmeTpuueckKkme sapaum

9.1. 61;/5. 9.2. 3430.
9.3. J7. . 9.4. 202,8.
9.5. 2:5. 9.6. 2
4 -1
= 147
9-7- 15 + 6\/-3_ . 9-8- —8— .
9.9. g—. 9.10. V3 +1.
9.11. V3 + 2~. 9.12. **3.
3 67
9.13. 10r*(V3 +%). 9.14. 6.
9.15. M 9.16. 11.
J2
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9. IlIaHMMeTpHYECKHe 3a7a9H

9.17. 18:7.

9.19. Rsin2a.

9.21. —E, arcsini, arcsinB.
2 13 13

9.23. 32 .
5

= 5n
12°12°

RJ2 R\2
2’ 2cos(n/8)’

9.25.

9-26I

a® sin Bsin(a + )
2sina |

9.27.

9.28. csin2a

—.
2sin(a + —
sin( 4)

. o

9.29. R-sm2a-tg5.

0.31, Y2+/6
2
9.33. 1.

9.35. 6 - 26.

25415

9.37. .
64

9.39, 22
8

9.18. 5, 20.

9.20. 1/ .

5

9.22. 228 .
.25

9.24. 9:20.

9.30. 6.

91

9.32. .
6+ \/6

9.34. 4.

9.36. -@ .

_ 2
9.38. (P 2“) tg 2.

9.40. 16.
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0.41. Jo-ay +(b+a)tg’a 0.42,. 16
4sinq ) 5
2 _ 2y, .2 32
9.43. 2.6 . 9.44. V(b “4)(“ )
asinfsiny

9.45 9.46. arccos g .

" 3sin(B+7)
9.47. 90°, 10°, 80°.

2

2

9.48. 2m ’ 2m ’_2m_n .

Jam? —n? Jam?® —n? Jam? - n?

9 ' 2 O
9.49- T e 9-50- ﬂtg Y

2 4
9.51 l 9.52 eV 2b? + be

L} 2 cosa . » - - b .

9.53. 9,48,4 u 4410.
95¢S=JMP—M@—®@—0,mep:ﬁ%Fﬁ,

2

h=2 m Lo, - ab(l - ——),
2 o : (a+b)

,=§=J@—mw—mw—a,R=g5.
p p 48

a+b-c
9-55- —_———

m,+m, +m,

9.56. S = g\/m(m ~-m,)m-m,)m—-m_,), roe m = 2

h'+h'+h

9.57. S = (4\/H(H ~hYH - BYH - h;‘))-l , rne H = >
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10. CrepeomeTpuUuecKHne 3agauu

9.58. 2t ¢

a

cosfcosy
cos o

9.60. d? =2(a’ +b?)-di,ectm a-b<d, <a+b

(nuHaYe mapaJuresorpaMma HeT).

9.61. a) 426 , 0) TAKOTO TPEYyroJbHHUKa HET, B) —;—
9.62. 30°, 75°, 75° mam 150°, 15°, 15°.

9.63. arcsin-g Wi - arcsin—g-.

9.64. 5 - 243 R arcsin——l— , T — aresin ;—
25243 5-243

wm V5 + 2\/5 , arcsin—l—, arcsin——l——-.
25 + 23 J5+243

9.65. Her, T.K. arcsinE > il > @, OTKyZza 7—” + 9—“ + arcsinzt— > .
4 4 21 21 21 4

10. CrepeomerTpuueckue sapaum

2
10.4. IR
12
10.2. z"i‘i—‘—"l.

10.3. 48n11.

10.4. d®sinasinp,/cos® o —sin® B .
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10.5. i/sv sin% J3(2cosa—-1) .

10.6. 6.

10.7. of|4sin® [1-2sin2?]|.
2 3 2

tgg
10.8. arccos .
J3
10.10. 216.
10.12. ﬁ
16
10.14. —7—
2
10.16. @ﬁ@.

2
10.18. 4/5ad - 824 .

3
10.19. yj——(tg29—~ )
3 2

10.20. & 1—ctg2(gj.

10.21. 2+J2++3.

12
13+\/:1_1‘

10.22.

112

10.9.

10.11.

10.13.

10.15.

10.17.

it

2a®

9,/3cos @ )



10. CrepeomeTpHUYecKHe 3aadu

10.23.

10.24.

10.25.

10.26.

10.28.

10.30.

10.32.

10.34.

10.36.

10.38.

1 °.4°I

10.42.

10.44.

10.46.

10.48.

T

V2R
J2+43°

12nr®.
(1+33)
1256

7

arccos(

n+m

24.

T

: 8.

150

n_V
=

1J°.

(180
——arccos—

9
+

24\/5}

arccos(46/«]2641) .

1024/9, 2arctg (34/4).

9:95.

/3.

219
5,

90°.

10.27.

1 °I29l

10.31.

10.33.

10.35.

10.37.

10.39.

10.41.

10.43.

10.45.

10.47.

10.49.

5
12°

283

5V
18 °

av3b? —a?

4b

20.

w [\]
m'ﬁ |8
— .

7:20.

5i-

B.
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10.50.

10.51.

10.52.

10.53.

10.54.

1 ol55l

10.56.

10.57.

10.58.

10.59.

10.60.

11.2.

11.19.

11.20.

114

b* -a?.
arccos L
a3’
dsina .

actga.

J61.
512.

2 nnu 1.

[VURIE
Wl

90°.

Bce: or 0° o 180° (He BKJIIOYUTEIBHO).

11. 3apaum Ha goKkazarenbCTBO

Hesepwo.

ITO — CepefUHHBIA NEpPNEeHAUKYJIAP K OTPE3Ky C KOHIAMH B
3THUX TOYKAX.

Ecnu maHHBIe MpsAMEBIe HMapajijieibHBI, TO 9TO — NOpAMas, Hapaj-
JleJIbHAA UM U NPOXOJAINasa MeXJy HHMU Ha PaBHOM DaCCTOAHUM
OT HHX; eCJH Ke JaHHbIe IIPAMBIe IiepeceKaloTcd, obpasyd nBe
napel BePTUKa&JBbHBIX YIJIOB, TO 3TO0 — JBE IPAMEBIE, CJIyXKalnye
61cceKTpHUCaMH 3TUX YTIJIOB.



12. TloaroTroBHTEJbHBIE YIIPAKHEHUA

11.21.

11.22.

11.23.

11.24.

11.25.

12.1.

12.2.

12.3.

12.4.

12.5.

12.6.

12.7.

12.8.

12.9.

9T0 — ueThIpe TOYKH: OJHA M3 HHUX €CTh LEHTD OKPYXXHOCTH,
BIIMCAHHOM B TpEyroJibHUK, OOpa3sOBaHHBIN JaHHBIMU IIPAMbBIMH,
a ocTaJbHble — LIEHTPhl BHEBIHUCAHHBIX OKPYKHOCTEMH.

1. Ecau a = 0, To a3T0 — ABa Jy4a npsamoi AB.

2. Ecan o = ©, TO 3T0 — mHTepBay AB.

3. Ecoin 0 < a < &, TOo aT0 — ABe ayru AB, cHMMeTpPHU4YHbIe OTHO-
CHTEJIbHO IpAMO AB, Ka)kgas — Mepou 2n — 2a.

9TO ILIOCKOCTH, IIPOXOJSIIIad Yepesd cepeluHy OJHOI'0 U3 OTPE3KOB
AM napaJijieJJbHO JAHHOM IIJIOCKOCTH.

9TO IJIOCKOCTh, IPOXOAAINAA Yepe3 CepeJUHy OAHOr'o M3 YKas3aH-
HBIX OTPE3KOB MapajijieJIbHO JaHHBIM TIPAMBIM.

Jt0o — cdepa (C BRIKOJOTHIMH TOYKaMud A u B), mocTpoeHHas Ha
orpe3ke AB Kak Ha auamerpe.

12. NMoproroBuTenbHbIE YNPaXHEHUR

a=0,xe®;a¢0,x=l.
a

a=0,xeR;a>0,x<l;a<O,x>l.
a a

a=1L,xeR; a=-1,xe€J; a#+tl,x= .
a+1
a=l,xeB;a+1,x=a.

a=1L,x=-1; a=-1,x=1; a#+1, x==+1.
a=tl,xed; a++1,x=1.

a=0,x#20;, a=1,xe€d; a+0,1, x=1.

a<0,xe; aZO,xzi«/c_z.

a<0,xeR; aZO,x>\/5,x<—\/E.
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12.10.
12.11.
12.12.

12.13.

12.14.

12.15.
12.16.
12.17.
12.18.
12.19.
12.20.
12.21.

12.22.
12.23.
12.24.

12.25.

12.26.

12.27.

116

a<0,xed; a>0,—\/5<x<«/5.
a<0,xed; a=20, x = +a.
x =|al.

a<0,xed; a>0,-a<x<a.

a<0,xek; aZO,{x>a’.
x<-a
a<0,xeT;a>0,x =a’.
a=0,x>20;, a#0,x=0.
a<0,x>0; a>0, x>a’
a<0,xed; a>0,0<x<a’
a<0,xed; a>0, x<log, a.
a<0,xeR; a>0,x>log,a.

a<0,xed; O<az#zl,x=0; a=1,xeR.

a>1,0<x<a; O0<a<l,x>a; a<0,a=1,xed.

a0, xed; a=1,0<xz1;
O<a<lx>1, a>1,0<x<1.

la| > 1,x € @;|a| < 1,x = +arccosa + 2nn, n € Z.
s
a=i1,x=a~2—+2nn,nez; axtl, xed.

p-1=(p-1)(p+1) oba MHOKHUTeJNA YETHBIE U OAMH U3 HUX Je-

JUTCA Ha 3.

- =p"-1)-(*-1.



12. IToaroroBuTENLHLIE YOPAKHEHH A

12.28.

12.29.

12.30.

12.31.

12.32.

12.33.

12.34.

12.35.

12.36.

12.37.

12.38.

12.39.

12.40.

12.41.

12.42.

12.43.

12.44.

20 45 = (2° +5°) - (2° - 5°)’.
22238 4 333%2 = (222''1) + (333™)°.

2010%° -1
2010-1

=1+2010+2010° +... + 2010%®.

Her: manpumep, n = 333.
34 452, 34 056, 34 956.
n*+n=n(n+1) — oguH U3 MHOXKUTeJeH YETHEIHN.

PaccMOTpeTh OCTAaTKH OT JIeJIeHUA Yucja n Ha 3:
n=3k+r,r=0,,2(r =-1,0,1).

n®+5n=6n+(7n-1n@® +1).
n® —n=(n-Dn@+ x> +1).

Ramnoe YHUCJI0, HAYUHAasA ¢ TpeThbero, UMeeT BUI.
n =100k +11 = 4(25k + 2) + 3.

n-1 n-1

111...1555...56 = (333...3 4)°.
18, 216.

JIro00i1 OOLNIl KeJaUTeNb 3THUX UHCEJN SABJIAECTCHA JeJUTesIeM UMCca
5(3n + 5) — 3(5n + 8) = 1.

n+10n+21=(n+3)n+"1),
n®+9n+18=n+3)n+6), n+6u n+7 — B3aUMHO IIPOCTEHIE.

nf+6n+9=m+3)°,n+3 un+4 — B3AMMHO IIPOCTHIE.

n+5n+16=(n+9)(n-4)+13-4,(n+9)-(n —4) =13.

53
450"
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1247. x=4n-1,y=3n-1,nelZ
12.48. PaccMoTpeTh OCTAaTKH OT JeJIeHUs JeBOH W IIPaBOM 4YacTH Ha 3.

12.49. (x+1)(y+1)=1.

13. 3agaum ¢ napamerTpamMmm

1314. a=+1.
13-2- a #* 0- 13-3- a= _2-
134. a=-1. 13.5. a = +1.

8 _ 2(a-6)
@-9a-8"Y a-8 "’
a=2 xeR,y=x+2;a=4,a =8 — pemeHuii Her.

13.6. a+2,a#4,a+#8 x=-

13.7. a<6.
138. a=2.
13.9. a=1.
13.10. a =3.

13.11. 2<a < 4.
13.12. a=13.
13.13. —2—2J§<a<0;0<a<—2+2\/§.

13-14- a:_2,a:1.

13.15. a=-4.

13.16. a=i.
17

13-17- a:2.
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13. 3agaun ¢ mapamerpamMu

13.18. a <0 x=log2a2;a>0 x=10g2a2,x=log2a;a=0 — pelleHuH

13.19.

13.20.

13.21.

13.22.

13.23.

13.24.

13.25.

1 3-26l

13.27.

13.28.

13.29.

13.30.

13.31.

13.32.

13.33.

13.34.

13.35.

HeT.

a<-2,a>2.

T<a=T,5.

-4<a#-1 x=3-+a+5; IpH oCTAIBHBIX @ KOPHEH HET.

4a® +a

a<0 x>

;a20 x>
3-2J5 <a<+10-2.

co L 5
kA

a<-3,a=-1,a=3.

la|>Lx=La=-1,-8<x<L|a|<lx=1Lx=

- 7<x<ﬁ.

0<ac<l.

a’+9a

a+7;a:1,x21.
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13.36. 0<a<Ll<a<3,x=-a-3;a>3,x=a,x=-a—3; IOpH OCTaJb-

HBIX @ pelleHud HeT.

13.37. a=0, 2+/3 <a<2++5.

13.38. Gw apu a = 0;6 opu a=0.
a+b+ab

13.39. %<a<8,a>12.

13.40. —§Sa<—§,—§<a<0.
2 4 4

1341. a<——,a2 —.

13.42. Ilpu a<1 n a>+2 peuieHu# HeT; npu a=1 u a=\/§ — ye-
THIpe pellleHus; npu 1< a < J2 — Bocems pelleHni.

13.43. a - —ﬂ,x = —é.
32 8
V15 +1

13.44. a=+J2,a=+ 1 .

13.45. -3<a<1.

13.46. —5<a<—\/2_4, —\/2_4<a<—3.

13.47. ——5—S as<0.

13.48. a)-V26-1<a<+26-1; 6)— /26 +1<a <+/26 1.

13-49- _1_<_a<2-

13.50. a:—l, a=2.
) 3
13-51- GZ—E.
48
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14. 3agauu ¢ HEeJbIMH YNCJIAMH

'13.52. a=-1, 1<a<3, 4<a<6.

13.53. -8<a<0.

13.54. - 2<a<—1—$—,0<a<\/§.

13.55. n=33.

14. 3apaum c uenbiMm YMcnamm
14.1. 3.
14.2. 83.
14.3. 49, 83.
14.4. 24,
14.5. 832.
14.6. 27.
14.7. 2,2,2.
14.8. m=2,n=117m=3,n=>59.
14.9. 1)U; 2)P.
14.10. x=-T,y=T,x=-6,y=6.
14.11. x=y=0;x =13,y =5;x = +24,y = 20.
1412. x=6,y=+1,2=0x=0,y=+1,2=0.
14.13. x=15n*-6n,y=3n-LneZ.
14.14. 189.

14.15. 764.
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14.16. 300.
14.17. 648.
14.18. 160.

14.19. a =4,5,..., b=-2; a=3,4,..., b=-1.
14.20. §<a<1,\/§<a<2.

14.21. a = —4,—ES a < —g .

2 4
14.22. x=-1,x=3.
14.23. x=y=0x=y=2,x=0,y=3;x=38,y=0.
14.24. x:l,y:ﬁ;x:l,y=7;x=2,y=7.
14.25. x=11,y=-9.
14.26. a=-2,a=0.
14.27. a=1,a=é.
2
14.28. 40, 30.
14.29. 1750m.
14.30. 94.
14.31. 8.

14.32. 24, 7.

14.33. 70.

14.34. 132.
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14. 3agauH ¢ DeJBIMH YHCJIAMH

14.35.

14.36.

1 4.37.

14.38.

14.39.

14.40.

14.41.

14.42.

14.43.

1 4-44-

14.45.

14.46.

14.47.

14.48.

14.49.

14.50.

14.51.

14.52.

14.53.

x=_2,y:O;x:O,y:—2;x=—3,y=0;x:—1,y=2.

x=2,y=13x=-2,y =13.

x=-31,x=-T.

x=xlLy=Fl2=-1.

x=04n-3Y,n=12,...

(2V2,-4,-4);(2V2,-2,2) .
x=y=0.

Her.

6,25.

144.

375,125.

12 mecanes.

11.

33.

OnuH 16-KBapTHPHBIA U OAWHHAALIATE 12-KBapPTHUPHBIX.

20.
x=-2.

11 rBo3auk u 7 poa.
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Taasa IV. OTrBernl

14.54. A ={6,10,14,30,42,70,105,210} .
14.55. 642.

14.56. n=5.

11111111
111111111°

14.57.
14.58. 1960.
14.59. 7200.

14.60. 132.

15. 3apaum Ha CNOXHbIe NPOLEHTDI

15.1. 20%.
15.2. 5760 py6.

15.3. 4500 py6.

15.4. 33% %

15.5. 38,8%.
15.6. 40%.
15.7. 20%.
15.8. 7,1%.
15.9. 5000.
15.10. 13,2%.
15.11. 12%.

15.12. (1278 —-100) %.
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15. 3agaun Ha CJIOKHBIE IIPOLEHTHI

15.13. 25%.

15.14. 166 y.e.

15.15. 4.

15.16. n =300 u n =600.
15.17. 20%.

15.18. 33.

15.19. 20.

15.20. 2,5 kr.

15.21. 70.

15.22. 80

15.23. Ecirm  60<p <100, To 2 Kr, eciu p =60, TO J1060f KyCOK
maccoit m, rae 0 <m <2, ecau 0 < p <60, 10 O KT.

15.24. 90%.
15.25. 90 u 135 y.e.
15.26. 20%.
15.27. 10%.

15.28. 5000 pyGaeii; n :.5 .
15.29. 10 002 000 y.e.

15.30. 426 u 142.

15.31. 962 500 py6.
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T'aasa IV. OTBeTsl

15.32. 12,5% u 15%.

15.33. B0 BTOPOM.

15.34. 15%
15.35. 7.
15.36. 12.
15.37. 100.

15.38. 841.

15.39. 210 TwIC. PYO.

15.40. 60.
15.41. 25.
15.42. 37,5.
15.43. 2 296 350.

15.44. 6.

100a (200 + p)

15.45. (a - b) (100 + p)° =10 0005, S =
(a-b)( p) (100 1 p)’

15.46. 3 993 000 py6.

15.47. 3.

15.48. 3.

15.49. 2 096 875.
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