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BBEAEHME

Hacrosmas KHUra nocealeHa Haubojee TpyaHO# uactH Eaumoro
rocyapCTBEHHOT'O 3K3aM€eHAa 10 MaTeMaTHKe — 3aJaHUusAM C Pa3BEPHYTHIM
OTBETOM.

B Hacrosmee BpeMs EAuHBIN rocyaapCTBEHHBIH 3K3aMeH IO Mare-
MaTHUKe IOPOMCXOAHUT II0 BCEMY KYpPCY 3JIeMEHTApHOl MaTeMaTHKH B paM-
Kax OporpamMmbl cpeaneii mkoJjbkl. HoBuiit BapuaaT EI'Q coctout u3 aByx
yacreii: '

° mepBasi — cojiepskanias 3ajauy ¢ KpaTKHM OTBETOM;
° BTOpad — cojepiKamas 3afadyd C KPATKUM OTBETOM U C Pas3BepHY-

THIM OTBETOM.

T'apanTuHell ycIemHOH Caul 3K3aMeHa, COAEpP’Kalllero KaK IIPOCTHIe,
TaK M CJOXXHBIe (HeCcTaHAApTHEIE) 3aJlauM, SIBJIsIETCS He HAaTACKUBaHHMe Ha
3K3aMEHAIIMOHHBEIE BAaPHAHTHLI NPOIIJILIX JIeT, a CHCTeMaTHYEeCKOoe YIJyo-
JIeHHOe M3yuYeHHe IIKOJBbHOTO Kypca MaTeMaTHMKH. DTO M3ydeHHe BKJIOYA-
eT B cebA peryjspHyio paboTy, pelneHHe H OOCYKAEHHME C YUHUTEJIAMH,
OpemojaBaTeJsIMH KYpPCOB M KPYKKOB Pa3JMYHBIX MaTeMaTHUYECKHUX CIO-
JKeTOB, IPUEMOB, HAeil U MOAXOJ0B K PEIIeHNIO 3aJay4.

- OgHAKO AJIS TOro, 4TOOLI YCHEITHO BECTH IIOATOTOBKY K SK3aMeHY,
HeoOX0aMMO MMETH JOCTATOYHO IMOJHYIO M Ka4eCTBEHHYIO IOAOODKY 3ajau
— 3ajadY, coAepiKalmux caMble pa3Hbleé MaTeMaTH4YeCKHe BLIPDA’KEHUSA U
GYHKOHM, MCOOJB3YIOMIUX [AJS CBOErO PEIleHHsA PasHoOOpasHbIe HIEeH H
METOABI, PasINYalIIUXCcAd KakK II0 CJOXKHOCTH, TaK M IO IIOCTAHOBKEe. B
COBpEMEHHONH y4eOHO-MeTOANUYEeCKOl JInTepaType, KOHEUHO ’Ke, MOJKHO
00HAPYXHTHh HEOOXOAUMEIN MaTepHaJl, HO AJA 3TOro:

. BO-IIEPBEIX, IIPHAETCHA XOPOIIEHbKO IOTPYAUTHLCA HAJ €ro MOMCKOM M
aHAJH30M;
. BO-BTOPHIX, mOTpebyeTca 3apaHee 3HATh, YTO MMEHHO HEOOXOAMMO K

JaHHOMY 3K3aMEHY.

IIpennaraeMasd KHUTa KaKk pa3 ¥ IPHU3BaHA IIOMOYb IIKOJBHUKY (HJIH
ero HaCTaBHUKY) B YKasaHHOM oTHomreHuu. OHa 3aJymMaHa IIpeXkje BCEro
Kak cCOOpDHMK 3ajiad [JId CaMOCTOATEJbHOro pemeHusa. Kcratn, ¢ aToi me-
JbI0 BCe 3a/ladyd B Hell cHabxKeHBI oTBeTaMHu. ICHMra mosBoJIsieT BBINYCK-
HHKY MOOJHOCTHIO TMOATI'OTOBHUTLCS K OpeacTosameMy EamHOMY rocyaapcr-
BEHHOMY 9K3aMeHy II0 MaTeMaTHuKe, 0COOEHHO KO BTOPOH ero 4acTH.

OCHOBHOII IIeJIbIO 3TOHM, TAK CKA3aTh «BY30BCKOM», YaCTH BapHaHTa
(B OTJIMYHE OT ero ImepBOM 4YaCTH, HOCAILIEH XapakTep «3aueTa» IO Kypcy
MaTeMaTHKH CPeJHel IMKOJIbI) ABJAeTcCA Au(depeHnnanua BHIIYCKHUKOB
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Bsenenue

IO MX BO3MOXXHOCTAM JaJibHeHImero o0y4eHHsi B By3aX C Pa3JIHYHHEIMH
TpeOOBAaHNAMHU K MaTEMATHYECKOH MOATOTOBKE YUYaIlUXCH.

3azaHuA Bceil yacTH 2 mpeJHasHAUYEHH! AJA NPOBEPKH 3HAHMH Ha
TOM ypoBHe TpeOOBaHUII, KOTOPHIM TPAAHIIMOHEH B By3aX ¢ MPOGHILHBEIM
3K3aMeHOM o Maremaruke. OHH MO3BOJAIOT OCOGEHHO TINATEJHHO OTOH-
paTh BEIIYCKHUKOB B BY3Hl, IrAe TPe6OBaHMA K MaTeMAaTHYECKOH# MOATro-
TOBKE JOCTATOYHO BBICOKH.

IIpepnaraemas HHKe nmoabopKa 3a7ad AJIS CAMOCTOATEJNBHOTO pelle-
HHUA, KaK HaM KaXeTcsd, cIoco0HAa JHKBHANPOBATH MMelolUHecs IpobeJibl
B 3HAHHUAX IMKOJBHOI'0O Kypca MaTeMaTHKH, YCTPAHUTL HEeJOCTATKHU IOATO-
TOBKM K CTaHAAPTHHEIM 9K3aMEeHANMOHHEIM 387449aM M Da3BUTL HABHIKHU
peImeHus 3a7a4, HeoGXOAMMEIe IJIA YCnewHozo evicmynaenus Ha EI'D
(dero MEI OT Beeil AYIIH U KeJaeM YHTATEeNAM-BRITYCKHUKAM]).

H.H. Cepzees, B.C. Ilangpepos



FMMABA I. YPABHEHUA, HEPABEHCTBA
U CUCTEMbDI

1. PauMoHanbHbie YpaBHEHMA U HepaBeHCTBa

Pewnre ypasrHeHns

11. «*=9. 1.2'. (x®*-2x+1)7% =1.
1.3. (x+1) =(2x+5). 1.4. 2x*-Tx+5=0.
15. 3x*-Tx+5=0. 1.6. x*-2011x +2010=0.
1.7. x*-2010x-2011=0. 1.8. 2x*-Tx*+5=0.
1.9. x*+x*-12=0. 1.10. 3x° +7x* -6 =0.
1.11. (x-1)*-8(x-1)>-9=0. 1.12. x° +%+x‘+%=0.

x*-5x+6 x*-5x+6

1.13. — =— .
x*+x-6 x°+x-6

2 ' 2
114, 1% X TX
2x° +2x x° +8x

2x% +x +2 2x2 +x+6

1.15. 5 =— .
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 + T) = 1680.

(.75—1)2+ 48 x-1

148, == o = 100

4
_x—l)'

Vv



1. PaunoHaabHble YPABHEHHA M HEPaBeHCTBA

Pewmwnre nepaserncresa
1.19. 2x* -Tx +5<0.

1.21. x* -2011x +2010<0.

1.23. 2x2 -6x+52>0.
1.25. 4x2 -12x+9<0.
1.27. x* +x* -12<0.

S5x+ 4
3x -1

1.29. <0.

1.31. (x-1DB - x)(x-2)>>0.

1.33. — % <0.

x2+38x-4

2
1.35. 1 __o.
x-1-x

2
1.37. 32 1 59
x°+5x+6

x? +14x +49
- ">

1.39. 5
2x° —x -1

0.

2
1.41, X *x+1 o,

x2-5x-6

2
bx —-x —4>

1.43. — >
x°—-6x+9

1.45.

1.47.

1.20. 3x*2 +7x-6>0.

1.22. x* +2012x +2011>0.

1-24- 3x2 _9x+ 7 S 0 .
1.26. 2x* - 7x* +5<0.

2x + 3
3x+5

1.30. >0.

1.32, G- HY

—-X

(x + 1x?

1.34. >
S5x —x

>0.

2
x —8x+15>0

1.36. > >
x+x+1

2x% + 21x + 40 S

1.38. 5
x“+3

0.

41 _q.3 2
1.40, F 30 12 g
x“-x-30

2
x“=10x + 25 S

1.42. —20.
5-4dx-x

2 - (x + 1)*)(x — 4)? 50.

1.“. 2 —_
x(x° —x-6)
1.46. *~ L. 2.
x+3
1.48. 1 < 8




I'nasa I. YpaBHeHNs, HEDABEHCTBA H CHCTEMBbI

1-x | 60

1.49. ——<1. : 1.50. x+—2>217.
(x+1) x
2 ’ -—
1.51. 2L 1.4, 1.52. 21 ;.
x x x+1
1.53. x > .
x+5
1.54 *+6 3x-2 .
x—-6 2
1.55. 2+ 352 1.56. -2 - x+1
x x-1 x+3
2 —
1.57, 22 13x 459 1.58. > <1
x“+1 2—-x
2
1_59_1<x +1+1. 1.60.1—3—+'—7—+1<0.
x x x* x
1.61. 9 -2
(x +2)
1.62. (x -1)* -15(x -1)>-16 > 0.
2 2
1.63 L 13x¥24 1.64. 2< 2 *2
x°+3x+3 1-x
1-65- 32x_2 >l. 1-66-'—'_25;2{_
x“+6x 2 3x° +2x-16
1 1
1.67. ——— > —,
xXX+5x+6 2
1.68. 1 > 1

x*-8x-9 3x*+5x+2°

1.69, —10+83x
2% +11x + 4

1.70. i+ 2
x 2-x

<1.

<1.



1. PanuoHaJbHEbIe YPABHEHHS M HEPaBeHCTBA

1.71.

1.72.

(@ +1)(x+2)x+3) 1
(x - 1)(x - 2)(x - 3)

1.73.

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

2x + 2

1.75. (x* +2x)(2x + 2) - 9= >0.
x° -2
1.76. 1 1 zl.
x+9 x+1 «x
1.77. — 7 __9 +1<0.
x“+8x+6 x+3
1 4
1.78. X __>0.
1
1-——
x—-6
2 ’
1.79. 252 3 4,
1-x° x-1
1.80. & +2 LGNS

+2-—— )2
2 8 88+32x



I'nasa I. YpaBHeHHHA, HePABEHCTBA H CHCTEMbI

2. MppaunoHanbHbie ypaBHeHUA U HepaBeHCTBa

Peumre. ypasHeHuA

24. (x*-1)J6x-1=0. 2.2, J8-3x%=1.

2.3. V2x—-1-Jx+4=0. 24. Jx*-9=Jx-3.
25 JV12-x-=x. 26. x-Jx-1=3.
2.7. \/7\+—x+£+1:0. 2.8. m+x=4.

29. V2x*+21x+4=2+11x"

2.10. \3x% +25x +51 =7+ 2x .

2,49, Y2xF1+1_ o 212. Yx* +Yx-6=0.
X
2.13. V3-x+ 2.

4
V3-x+3 -
2.14. \/x‘l—\/“l _3,

x+1 x-1 2
2.15. 2x* -8x —V2x> -8x+9+3=0.

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

217. JA+x-J5-x=3.

2.18. V13 -4x =/12-3x -J1-«x.

219. Vx* +2x-5=1+x.

2.20. V13 -x - Jx -3 =Jx.
221. Jx -1=\x-Jx+7-1.

10




2. HppauuoHaJbHEIe ypannémm M HepaBEeHCTBA

2.22. Jx -1+ Jx-1)x+1) -Jx° =0.

x-3
223, ——=x-17
Nx+1+2

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

2.25. /3x® -5x+8 —/3x> —-5x+1=1.

2.26. V1-xVx?*-24 +x+1=0.

2.27. N1-x=1-Jx.

2.28. 6Yx -2 +Yx-1=5Y(x-2)(x-1).

2.29. Jx+3-4Jx-1+Jx+8-6Jx-1=1.

2.30. Gx +2V1-x +(5Bx —-T)Wx =0.

Pewnre HepaBeHCTBa

2.31. x - Jx?-x-220.

2.33. V3x-4>V4-x.
2.35. JVx? +x <1.

237.0<x+JVx+2.

2.39. V2x-1<x-2.
2.41. 3 +x>3V1-x%.

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

2.32.

2.34. Jx? —2x-3 <1.
2.36. 0<x+2-x.
5.38. x<m.

2.40. 2x* -3x -5 <x-1.

2.42, [(x +1)(x -10) > x.

<J2+x+2.

2.44.

3
N2+ x

11



I'naBa 1. YpaBHeHHs, HePaBEHCTBA H CHCTEMBI

2.45. \/x_l—\/’”l 3. 2.46. 3Jx—1-Jx+2>1.

<
x+1 x-1 2

2.47.,{%—-3—+l+1<0.
x 4 x 2

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

2.49. J7x -6 -\3x-16 > /65x-22.

2.50. Vx*—3x+2-Jx*+x+1<1.

251. V1+x<45-x.

2.52. Jx+2Vx -1 +Jx-2Jx-122.
2.53. J2-Jx <Jx+1.

2
X
254. x+4+——— >0,
(1 +x - 1)

2.55. x +

x*-1 127
1 1

2.56. + >
\/x+2«/x—1 \/x—ZJx—l

2.

2.57. V25— x2 +x* —7x > 3.

2.58. x° > x(2+12-2x - x?).

2.59. \/x+—1é—+\/x——1— >E.
x

xX x

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

12



3. YpaBHEHHA H HEPABEHCTBA C MOAYJEM

3. YPaBHeHHﬂ M HepaBeHCTBa

Cc mopynem

Pewnre ypasHernnn

31. |x+2|=x+2. 3.2. |x-2|=28+x).
3.3. [3x+2|=x+11. 34. |[1-x*|=15.
3.5. |2x-5|=5-2x. 3.6. x*+|x|-6=0.

' 3.7. (x-5)—|x-5|=30. 3.8. x+6x+8+|x+4|=0.

3.9. 3|x+2|+x*+6x+2=0. 3.10.

3.11.

x-4|=|5-2x]|.
3.12. |x* +13x+35|=|35—-x7|.
" 3.13. |2x-8|-|x+5|=12.

3.14.

x|-|lx+2]|=2.

3.15.

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

1-5x

3.20. |x* +2x-1|= 3

Pewnre HepaserHcrTBa

3.21. [2x+5|<1. 3.22. |3x+g|22.

1-5x%|=4.

13



I'nasa I. YpaBHenus, BepaBeHCTBA H CHCTEMBbI

3.23. |x* +5x | < 6.

-X

3.25. |x+1|>1

3
3.28.|x—2|+x+§<|x+1|.
3.29. x*-6|x|+8<0.

3.31.

¥ +2x|+x<0.

3.32.

x+4|>x%+7x+12.
3.33. x* +50+9<|x+6|.

3.34. 3x" +9x+22>|x +3].

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

3.37. 3 >25-2x.
x+1]
3.39, [2rxlrx o
Jx+38|-1
3.41. 1 > 2 .
lx+1|-1 |x+1]-2
3.42. |2x+4|-|3x-9|>|x+1|-6
343. [x+1|-|x-1|<1.
3.44. |x* +2x-3|+3x+3<0.

3.45. X~ |5x+3|+x<2.

14

3.26. |x+2|<|4-x].

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

3.36.

. 3.38.

3.40.

|1-x]|+10

1 1
+

1-x |x|

|x-3]-1

_—2
4-2]x—4|

4|x-1|+3

>2.



3. YpaBHEeHHMS M HEePABEHCTBA C MOAYJIEM

3.46. x* +4>|3x-2|+Tx.

3.47. (x+1]|-3)(x-2|-5)<0.
3.48. |[x*-x-2|+|x-4|<x*-2x+6.
3.49. | x* +2x-8|+2x>0.

3.50. x> —x-10<2|x+2]|.

5x +3
lx+2]|

3.51. 2x >

|x—1|+|x+2|<1.

. 3.52.
199 x
353 12l o
x+1]-1

354 — 5 >|x-2|.
x-3|-1

x> +38x-1

3.55. |—;
x“-x+1

<3.

¥ -T|x|+10
<

3.56. 5
x*+6x+9

0.

|x+3] >9

3.57. 5 ——>2
x°+5x+6

2
x*|.7c|—12S
x+3

3.58. 2x.

3.59. [x*+1|>1+x.

x> +bx+4

3.60. -
x° -4

<1.

15



TCazaepa L. YpaBEeHHs, HepaBEeHCTBA H CHCTEMBbI

4. TpuroHoOMeTpUUYeCKue ypaBHEeHMnA
M HepaBeHCTBa

Pewnre ypasHeHusn
44. 3sinx=2.
4.2. sinx="_.
6.
4.3. /2cos®5x = cos5x.

4.4. (2sin2x - cos2x)(1 + cos2x) = 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 3

4.8. -
cos2x + \/§cosx -2

65sinx — 2cos 2x — 4cos® x - 3 _

4.9.
\ﬁ sinx -3 cosx

0.

4.10. 4sin* X +12cos? X = 7.
2 2

2

4.11. 3tg’x + 7= —=
sin- X

4.12. sin3x + sinx = sin 2x.

4.13. sin2x +sin3x + cosbhx =1.

16



4. TpurosomMerpHuecKkHe ypaBHeHHS H HEPABeHCTBA

4.14. 3cos’ x —sin’ x + 2sinx -cosx = 0.
4.15. 4sinx-cosx —3sinx =1.

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

4.18. 6(sinx +cosx)—2sinx-cosx +6 =0.

Al

4.19. (V3 cos2x —sin2x)? =5+ cos(—;E + 2x).
4.20. cos3x —sin(9x -2) = 0.
4.21. 4cosx —3sinx =5.
. s
4.22. sinx - tg—o -cosx =1.
4.23. 2co0s3x = V3 cosx + sin x.

4.24. tg3x = tgx.

tg(n/4) — tgx

4.25. =
1+tg(n/4) tgx

4.26. tg(x + %) +tg(x - %) = tg x.

1-tgx
l+tgx

4.27. = (sin x — cos x)°.

4.28. ctg(—z- +x)=T-5tg2x.

17



Taasa I. YpaBHeHHs, HePABEHCTBA H CHCTEMbI

4.29. sin* i + cos 2x _5 )
3 3 8

4.30. sin® x — sin® 2x +sin® 3x = %

. 4 _
43¢, 280 271 o
Cos X

4.32. cos2x -(2cos?2x - 1) = %

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 +ctg x + 4cos® x = 0.

4.38. tg’(—;E cos x) + ctg(nsinx) = 0.
4.39. tg3x = (2++/3)tg x.

4.41. tgl4x + 3ctg Tx +sin3x — 242 sin(3?x + it—) -4

\/§+1'

4.42. 2cosx — /2 5in 28x = 82 — 2cos 28x - sin x.
4.43. 2sin® x + sin(x?) = 1.
4.44. sin(ncos x) = cos(n sin x).

18



4. TpuroEoMeTpHYeCKHe YPABHEHHS M HepPaBeHCTBA

4.45. tg(ntg x) = ctg(nctg x).
4.46. 1 + arcsinx =0.
4.47. 2arccos® x - 3arccosx — 2 = 0.

4.48. arcsin x = arccos x.

L[]
) 1
4.49. arcsin(x® — x + —) = arccos(x® - x +

J2

4.50. arcsin2x = arccos | x |.

Pewnre HepaBeHCcTBa

4.51. sinx > %

4.52. cosx < —%.

4.53. tgx <1.

4.54. 20sin® x + 9cos x < 21.

1
1+x

4.55. tg 21.

2

Nl

4.56. a) Pemnure ypasHenue 2sin’x +2 = 3+/2 cos [% + xJ .

0) YKa)kuTe KOPHH OJTOr0 YypaBHEHHs, JIeXKalljie Ha OTpe3Ke

[-87;-3n/2].

4.57. 2cos? 2x — (2 ++/2)cos 2x + /2 > 0.

4.58. 6sinx-cosx >sinx +cosx +1.

19



I'nasa 1. YpaBHeHHA, HePaBEHCTBA H CHCTEMbI

4.59. sin(sin x) + sin x - cos(sin x) > 0.
4.60. 2cos(arcsin x) — sin(-;— arccos x) < 0.
4.61. arcsin(sin x) + 3 arccos(cos x) > 3x — 18.

4.62. a) Pemure ypasaernue 2cos’x +1 = 2\/§ cos (—322 - xJ.

6) YkaxxuTe KOPHHM 3TOro YypaBHEHMs, JIeXKaljue Ha OTpe3Ke
[51t/2;41t].

4.63. a) Pemure ypaBHeHEne 2cos2x = 4sin (g + x) +1.

0) YKasKuTe KOpDHH 93TOro ypaBHerm, JlexKalme Ha OTpe3Ke
[-57/2;-n].

4.64. a) Pemure ypaBaeHue tg’x + tg’x -3tg x-3=0

6) YraxuTe KODHM 3TOr0 YPaBHEHHA, JIe)KAII[Me Ha OTpe3Ke [2n; Tn/ 2].

4.65. a) Pemmure ypaBuenne sin2x + 2cos (x —Ej \/§ cos X + \/_

6) YKaXXuTe KOPHH ITOrO YDaBHEHHs, JeXAIME HA OTpe3Ke
[-8m;-3n/2].

20



5. lloxasaTeNbHEbIe YPABHEHAA H HEPABEHCTBA

5. NoxasarensHblie ypaBHeHUs
M HepaBeHCTBa

Pewnre ypacneﬁmr

54. 577658 _1,
5.2. (2/5)"" =(5/2)"".
5.3. 0,125.2°416 (0—3§] .
, J2

5.4. 23+2x — 41—12—3x.

9 4Jx )
5.5. (—j =(2,25)%7 1,

3
5.6. 5v5(0,2)*%° =(0,04)*.
57. S = -8,
5.8. 32091 - o 25.12820/x
59. 5 =5%"1+24,
5.10. 7*" —%7" +2.7°1-14.772 = 48
5.11. 3% -9 + 27@=dB - g75,
5.12. 521 + 571 = 250.
513. 4% -5.2%"1+4=0.
5.14. 2% + 2% - 17,

5.1 5. 2x+1 . 5x - 10x+1 . 5x+2 ]

21



I'nasa 1. YpaBHenus, HePABEHCTBA B CHCTEMAI

5.16. 2° - 5! = 200.

B (i &
5.17. 209 . 3¢ 6’=—6—5—.

5.18. (log, 8) - (4/9)* - (27/8)"" = log, 4 .

5-19- 7x+1 + 3 * 7x = 3I+2 + 31 .

5.20. a) Pemmure ypaBHeHHMe 8° —7-4° -2 +112 =0.

0) YKaxxuTe KOpPHM OJTOrO ypaBHeHMd, JIeKalllie Ha OTpe3Ke
[log, 5;10g,11]. '

5.21. 9° -5 -3 .15+5"1.3=0.

5.22. a) Pemure ypaBuenne 8° —3-4" -2*+3 =0.

0) YKaXuTe KODHHM 9TOr0 YypaBHEHHHA, JeKallue Ha QTpesKe
[3/2;2]. ‘ .

5.23. 25 - 7* -7 ‘- 521 4 5.7 =0,

5.24. 9" +6°-2.4"=0.

5.25. 4.2 -6 =18-9".

5.26. 4 =2-10% +3-25*.
5.27.64-9°-84-127° +27-16™* = 0.
5.28. 4" + 6" -9¥* = 0.

5.29. 8 +8 =34 +3.2"",

5.30. 3721 gt g7xl  g1¥ — 2192,

5.31. 2+3)" +(2-3) =4.

5.32. (V7 +/48) + (7 -V48) =14.

22



5. IlokasaTeNbHBIC YPABHEHHA M HEPABEHCTBA

Pewmwnre HepaBeHCcTBa

5.33. 219 >1,

5.34. 4* > 0,125.

5.35. 27" > 1 .
128

5.36. /27 -3**! < 9%,

1

5.37. 3% <3.27 =,

5.38. 578 < 572 (%/5) +24.
5.39. (0,2)™"" > 5.

5.40. (0,1)" /= > 10°.

5.41. (0,25)* "% < 4253

5.42. (0,3)>*3**% < 0,00243.

5.43. 16% 2/ < g7

5.44. 27772 21 9%l _9F2 <9,
5.45. 2! + 2% -3<0.

5.46. 5" ** >57" +4,

5.47. 25" -5 250.

5.48. 4% _7.271 _4<0.

5.49. 4°' - 16" < 2-log, 27.

5.50. 2°°%° + g >1+27%,

23



I'napa 1. YpaBHeHNs, HEPABEHCTBA M CHCTEMbI

5.51. 43 * _8 < 2.8

4 +2::c—4_S
x-1

5.52. 2.
. x-1

5-53- 2_1—1 < 1 .
2 +1 2

1-+-x_ -x
5.54. 2 —2"+1_ 4.
27 _1.

x—2_ x
5.55.8-3 1<1+(§).

3*-27

33.3*1 - 93

5.56. 2
12-9* -11-3* -15

5.57. 2" - 2> — 2% > 5*F 5",
5.58. 57+ 57 454 5 73" 475 72,
5.59. 2°* -2.25" -10% > 0.

5.60. 2-4" -25.5 -5-10 > 0.

5.61. 9-4% +5.6"" <4.9Y%,

5.62. 5°*"' + 6™ > 30+ 15 -10~.

24



6. JlorapupmMudeckHe ypaBHEHHS ¥ HEPaBEHCTBA

6. Nlorapucpmuueckue ypaBHeHMA M HepaBeHCTBa

Pewmwnre ypasHeHns
6.1. 2log, 24" = 2%,
6.2. 10%® _lgx+1gx®-3=0.
x+1 2
6.3. 1 — =1 — .
on 5 )~ 1ow 2]
6.4. log,(x-1)+log,(x+1)=1.
log, 5 -
6.5. —>2" 4lg(x+10)=1+1g2lx —20)-lg2x-1).
log, 10
6.6. 2log,(4+x)=4-log,(x-2).

6.7. log,((x+2)(x—2)) =4logy(2x +3) - log‘/g 5.

4
6.8. 2log,(2x) +log,(x* +1-2x) = 3

6.9. —;—ig(x 4 %) _lg(x +%) - %lg(x —%) _lgx.
6.10. log,,(-x — 1) + log,,(1 - x) ~log,, ;(7 + x) = 1.
6.1 1. D Z 95

6.12. log,  2=3.

6.13. log, (x* +3x+1)=1.

6.14. log, (x* —x—6)’ =4.

6.15. (lgx)’ -4lgx =1gx* -5 .

6.16. (log, x)° —2log, Vx = 2.

- 25



Tnasa 1. YpapHeHus, HepaBeHCTBA H CHCTEMBI

6.17. lg'x+41gx*+9=0.

6.18. log, X = — 15
8 log X 1
216
27
log,; —
6.19. — % -
log;, 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, 5 = log,(x +5).

6.24. l(log’z(:Jc -2)*) = lg2-x) 9210823
8 g2

6-25- Ing’gxz * logg X = 1 .

6.26. log, Vx +1 + 3log, V1 - x = log, V1 - x*.

6.27. a) Pemunte ypasuenue 2log,’(2cosx)-5log,(2cosx)+2=0.

6) YKakMTe KODHM 5TOTO YpaBHEHHs, JeXKal[de Ha OTpe3Ke
[m;5m/2].

6.28. a) Pemure ypasmenne 2log,’(2sinx) - 7log,(2sinx)+3 =0.
6) YKakuTe KOpPHH 9STOro YypaBHEHHsS, Je)XKalue Ha OTpPe3Ke
[n/2;2n].

6.29. %logu4 (x-2)* -3 =log,, (x+ 4)* + log,,(6 — x)°.

~ 6.30. log, x —log,,(13 - x) = log,(10 - x)* — 2log,,,(8 - x) .

6.31. log, (log, x) + 3log,, (log,(2v2x) = 1.
6.32. log,(2log,(1 + log,(1 + 3log,(x —1)))) = % :

26



6. JlorapudmuIecKkHe yPABHEHHA H HEPABEHCTBA

Pewwnre nepaBerncrsa

6.33. log,,(3x-1) > 1. 6.34. log,,(7x-1)>0.

6.35. lg(x® +5x + 7)< 0. 6.36. log, ,(x* + 5x +6) > -1.

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

6.38. 1ogﬁ(1’2xj <0.
X

6.39. 2log,, (2 'x3x) >-1.

6.40. log,;(3x — 4) > log ;s (x - 2).

6.41. log,,(x* - x - 2) > log,,(8 - x).
6.42. 1+ log,(2 - x) > log,(x* + 3x + 2) .
6.43. log,,(4 - x) > log,, 10 - log,,(x - 1).

6.44. lg(x+4) > -2 lgz—l—

6.45. log,;(x* + 6x +18) + 2log,(-x - 4) < 0.

6.46. 2log, x —log,2x-2)>1.

6.47. 2log, (-x) - log,3(4 + x) < log,(x + 1)? + 2log, (10 + x) .

6.48. log®,, x —log,; x < 2.

6.49. | S —.
O8s % log, x -1

27



I'nasa I. YpaBHeHHA, HEPABEHCTBA H CHCTEM]

1 1
+ >
l+log,x 1-log,x

6.50.

' 2
lg°x-3lgx+3 <

6.51. : 1.
‘ lgx-1

6.52. 5 +2log,; x > 2log, 3.

6.53. logx(6—5x) >1.
4x+5H

6.54. log ., (x+2)>-1.

14
6.55. lo — = _|>1.
g( 16 )(24—42x—x"’)>

25-x°

" log, x*
6.56. log(x/z) 8+ log(x/4) 8< longZ .
x 2-log,x
6.57. log, x +log, — <———2"log, x.
3 log;x

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

6.59. log, \/3x +1-log, , 5 > 1.

L]

6.60. log,,(x +1)-log, x > log(m) x.
6.61. log, x —log,(x +2) + log,.5,.2>0.
6.62. 1 +log,,(log;(x +4))>0.

6.63. log %(logl/3 (x+1))2>2.

28



6. JlorapadgMiueckHe ypaBHEeHHS M HEPABEHCTBA

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

-1
6.65. log, | lo <0.
ACS=

6.66. log,, x* +log, x* > 1.

x+1 x2-2x+1
6.67. lo lo — <1 1 —_ .
' gz[ & (x —ID O8us [ 8o (xz +2x + ID

29



I'aasa I. YpaBHeHHA, HePABOHCTBA H €HCTEMBI

7. Kom6uHMpoBaHHbIE YPaBHEHURA
M HepaBeHCTBa

Pewmnre ypaBHeHHs H HEPaBEeHCTBA

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

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

3 |
7.3, X -8+6xC-x) o3
' |8 —4x |

74. JVx*-x+4<2x+|3x+2].

, x Jx
7.5. 572-(3 (%j >1.

7.6. 2¥U_ |2 _1|=2"" 41,

7.7. 27 +2" >2/2. 7.8. —;-3—-"—2—— <0
x‘-6x+5
_ ) 1-1
7.9. 0&0-3) . 7.10. —2Bos* .
x+1 - 6x +2
7.41. 09 +3) 7.42. goR20 _ 5.2 5
log, |x+1]
log (x*-1)
7.13. G] >1. 7.14. 2°6EED) 1

logs (log 5 (x2 ~2))

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

7.17. log_,_ !—xm- =1

7.18. log, [1-12 | <1.
X
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7. KoMOREMpOBaHHBIC YPABHEHHS ¥ HEPABEHCTBA

7-1 9.

log,(2-x)|> 2.

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

7.21. flog g1 21. 7.22. |log, (2" b 3] <1.
x+1
7.23. x2€* = 10x2. ~ 7.24. x - x¥* =10-x.
7.25. x'¥ =31 5 1000. 7.26. x"199-2 . 100,
x + 1 lg(x+1)-2 .
7.27. ( 5 ] < 100. 7.28. x°uV* > 2,

x(lola x)/3

7.29. 308 7°/4 <
-3

7.30. 5% _7":5 _2>0,

7.31. 3/Igx + 21gVx ' = 2.

7.32. logl/3 x—-3-,/log,;x+2=0.

7.33. log,;(Vx + 8 — Vx) +log,,;(2/5) 2 0.
7.34. log, (6" -20) =x - 1.

7.35. log,,(2°"* - 47) > -1.

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

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

7.39. 1g27° —1g(5" - 2) = x.

x+1

7.40. <1
3 -log,(9-37")

31



I'nasa I. YpaBHeHHA, HEPABEHCTBA H CHCTEMBbI

7.41. Pemure mepasenctso (5x —13)-log,, , (x* —6x + 10) 2 0.

20-11x)-1 2_4 > 0.
7.42. Pemnte HEPaBEeHCTBO ( x)-log, o (x X+ 5)

7.43. PemuTe HepaBEHCTBO (4"2 e 1) -logg s (4"2"2‘*2 - 3) <0.

x x+2 X Qx+2
7.44. Pemure HEPaBEeHCTBO _33x 3+ 20,9 313 9+ 1cs. 3" -6.

247 _2°-9 1
¥ 52+4 -4 -6

7.46. 2:log ., ..(3x* +5)<log . , . (2% +7x+5).

7.45. Pemure HepaBeHc'rBo

x-lz-4|

7.47. log 1
x+

(x*-2x-3)
7.48. log,(log,;((3/2) " - 1/2)) < -1.
7.49. log_ (log, (3 -9)) <1.

7.50. log, (2" —1)-log,,(2""! -2) > -2.

JLﬁ
2.

7.51. log, (V3" -1)-log,, { T

7.52. log (V- %’ +x-1)21.

7.53. log,, 4x < \/log, (16x%) .

7.54. \[(log,, 27)" + 4log, V2x < 2(4-log,, 16x").

7.55. (x + E) |log,, ,(x* —4x+4)|> 9 |log,, ;(x* —4x +4)|.
x —_—

2 2

1
— +
sinx cosx

7.57. <2.

2sinx +2cosx +tgx +ctgx +

7-58. 81(sin2x—1)cosa:c _ 9(sinz—cosx)2 — 0.

32



7. KoMGMHEHpOBAHHEIe YPABHEHHA M HePaBEHCTBA

7.59.( 5+2J6) +( 5—2J6) =?.

. ofy 4ox? ~(log, 2x-1
7.60. Pemute HEepaBeHCTBO (\/g - \/E)(l * 3)‘ < (\/g + \/E) (o .

. Io 843-;2 _(lo 432-:<1x
7.61. Pemnre HepaBeHCTBO (2 - \/5)( o < (2 + J§) (o8

-

7.62. PemuTte HepaBeHCTBO log, (2 —x) - logy; (2 - %)

<log,. 9
. log, . x —log,, x Eas

7.63. log, .(—cos3x -cosx) = log 6oz (—COS 2X).
11 11

7.64. \/sinx + cosx = 0.

7.65. Jtgx +sinx + \tgx —sinx = 2,/tg x cos x.

7.66. \/cos3x+x/§sin3x-3coszx+cosx+1—f— = 3sinx+%.

7.67. V5 -2sinx > 6sinx —1.

7.68. /sinx + Jeosx > 1.

7.69. \/2—sinx—\/§cosx >1.

—+2cos2x

5 3
7.70. 22 — (22 - 1)4%¥* = —(2sin® x)

5
7.71. lo sin® x - — < —1.
gW‘V 12

7.72. 108, c0sry(Sin X —5cosx) 2 1.

7.73. Jasinx—1-log. . >=9 >0,

sinx 2x—1—

1
2198 Fain s (V2-1)

7.74. Jarcsin x + Jarccos x > JI—;

* % %

7

7.75. CKONBbKO PA3INYHBIX KOPHEH MMeeT ypaBHEHHUe
V6x? +2\3x +3 = -2x?

33



I'aasa I. YpaBHeHus1, HEPABEHCTBA H CHCTEMBbI

7.76. CKOJIBKO PA3JINUYHEIX PEllleHUiI MMeeT HepaBeHCTBO

J6(x? + 2) + 25x < 435(x? - 2) + 2/Tx ?

7.77. Haiinure EauMeHBOINH MOJOKUTEIBHBIN KOPeHb YPABHEHUSA
cos(nxz) = cos(n(x2 +2x + 1)) .

7.78. Haiignre Bce KOpDHH ypaBHeHHA +1-—sin2x - V2c0s3x =0 mHa mpo-

-5
MeXKyTKe —?;—n .

L

‘ fl —~sinx
7.79. Haiinurte Bce KOpHM ypaBHEHUS COSX + 5 =0 Ha npome-

xyTKe [37; 4n).

34



8. CucreMnl

Pewnre cucremss

8.1. 4x +Ty =5,
2x + 3y = -6.
-1 -5|=1,
g3, JIx-1l+ly-5]
y=5-|x-1|
2 3 1
8.5. 2x-y x-2y 2
2 1 1
2x-y x-2y 18
8.7 \/ﬁctgx+\/_y 4,
|27 ctgx + /8y =1.
7-27 + 6y = 2,
8.9. Y
3.2 _5y =93
1
x.2y=_,
8.11.<3 9
y-2x =4.
x+y==
8.13. " YT
tgx+tgy=1.
+x=-1,
815 . |*"Y
X -2
(X +Yy

2 2 —
8.7, | 08 *¥) =5
2log, x +log, y = 4.

8. Cucrembl

{
{

8.4.

8.6.

8.8.

,

8.10.

\

|
[
“lr

8.12.

8.14.

2x+y =1,
|lx-y|=2
y+|x+1|=1,
ly-x|=5

3x +4siny = -11,

-2x +5siny =

Nl«‘l

6cosx + 7log, 3 = -10,

—-5cosx +2log, 3 =

Nli—‘

6

21—_x+2-3!’+1

=21,

5 _2x+2 _

2log 8 +3y =24,
2log®.0,5+y =8.

tgx- tgy 5 — 2.6.

log,(2x* - y*) =2,

8.18.
6 log,(~x) + log,(y°) = 4



I'nagsa I. YpaBHeHUA, HEPABEHCTBA H' CHCTEMBEI

' 2.5 =log. x2,
8.19. 085 X
5% + log, x = 4.

x + 2y = 6,
8.21. . .
3x° —xy+4y° = 48.

x+2y=y*-x*+3,
=512.

y=1,
+8x\Jy+y=1.

x+y+4x+y =30,

x* +y® = 325.

-]

5x

3logs x +log,_ y =3,
8.31. ° %

‘
—y+x® -4y =2,

3 — =
g.33. [F VF ¥ =0
2y +y =21+ 2xy
x+y-1=1,

5(log, x +log, y) = 26,
xy = 64,
y<x.

8.35.

D . — —_— ,_/u_R —— PR N —_— S N N N, —_——
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log, x-2"+y =3,
y-2Y+2Y-log, x = 4.

2y/x+3x/y = 1 6,

Jy -2z = (3 +V2)".

3Iog2 (2x-y) = 1’

-2" =12.

log;(y — x — 2) + log,,;(y — x — 2)* = log, 12.



8. Cucremnr

y* =3y,

8.36.
2log; y +log, 3 = 3x.

Vsinx cos’ y = 0,

8.37.
2sin’ x - cos2y - 2 = 0.

838. 4s1ny 6v/2 cosx = 5 + 4 cos? Y,
cos2x = 0.

2sin3x +2cos4x =1+ f

28in7x —2sinx = f
0<x<m

8.39.

sin x + cos®’y ==
8.40. {cosx -siny = if—,

cosx > 0.

1
Jsinxcosy = —E’

8.41.
tgxctgy =1.
sin®(-2x) - (3 — V2)tg 5y = 3V2 - 1,
8.42. ! | J?
tg? 5y+(3—\/§)sin(—2x) _3 22_1.

8.43. {3 sinx +cosy =0,

|6cosx —2siny = 7.

y—x =295,
8.44. {xz=(z2-4)y + 30,
2xz = (22 - 4)y.
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, 5 _5
3" =2 2 2 - ’
8.45. {“ y 8.46. PP
X" +27" =26, 2x+y+—=4+xy.
L
3x* + 2y -3x + 5y = 3,
8.47. + 4y X +oy =
4,5x* +3y* -3x +8y ="1.

8.48. 3x2+2xyf9x—4y+6=0,
5x° +2xy—12x -4y +4 =0.
x* —4xy+y =3,

{

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

8.50.

8.51. Jx(x + 3y) = 86,
JyBx +y) = 28.

4" +5.2°-2.3" =2,

8.52.
2:9Y+27+2.8Y =1.

(1/4)>"* + log®, y = 504,
4* -2 log ; y +log’, y = 84.

xy| =1,

x +log, y = ylog, 3 + log, x,
xlog, 72 + log, x = 2y + log, y.

log, (10 - 3y) + log, ,, (2y - 5x) = 0,
ClJxr2yel- J11-3y = \2x + 4y - 12.




8. Cueremnl

, R
8.57. xy+3y° —-x+4y-7=0,
2xy+y* -2x-2y+1=0.

x+y

C xy .

X2
8-58- 9 = 2,
X+ 2

Yz _3.
\y+2

(y® —9x% +27x - 27 =0,

8.59. {2 -9y +27y-27=0,"

(*° -92" +272-27 = 0.
3

y+2=(3-x),

8.66. <(2z—y)(y+2):9+4y,

x?+ 2% = 4x,

1220.
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9.1.

9.2-

9.3.

9-4-

9.5-

9.7.

- 9.8.

9.1 o'

40

FNABA I1I. 3AAAUMN I'lb FrEOMETPUM

9. MnanumeTpuuecKkue sapaum

Haiigure niomags IPaBHUJIBHOIO TPEYroJbHUKA, CTOPOHA KOTOPOro
paBHa cTopoHe pomba ¢ auaromagamu 10 u 12.

Haiizure mepuMeTp NpaBHJIBHOTO TPEYTOJIBHUKA, €CJOH IEHTD OIH-
CaHHOH OKOJI0O Hero OKPY’KHOCTH yJaJleH OT XOpAhl, pPaBHOH 2, Ha
paccrosuue 3.

B tpeyrossuuke ABC ocHoBaHue D BHICOTH CD = /3 nexur Ha
cropone AB. Haiigure AC, ecntu AB=3, AD = BC.

Haiigure niomans IpsMOYroJIBHOIO TPEYroJbHUKA, OOUH U3 KaTe-

TOB KOTOPOro paBeH 13, a 'BrIcOTa, ONyIIeHHAsA Ha THIIOTEHY3Yy, paB-
Ha 12. :

B npsmoyronsHoM TpeyrosibHuke ABC ¢ runmotenys3oii AB mpose-
neHsl menuaHa CM u BeicoTra CH , npuueM Touka H JeXHUT Mexay
A u M. Haiigure oruomienne AH : AM ,eciu CM :CH =5:4.

OzuH K3 yIJIOB TPEYroJbHHKA DaBeH PA3HOCTH JBYX ADYTHUX, HaH-
MeHbIIIad CTOpPOHA TpPEeyroJbHHKa paBHa 1, a cymMMa ILIOIagei
KBaJpaTOB, IOCTPOEHHEIX Ha JBYX JAPYTrUX CTOPOHAX, BABOE GoJbIme
IUIOLMIaAN OIKMCAHHOIO OKOJIO TpeyroJbHHUKa Kpyra. Haligure Hau-
0OJIBIIIYIO CTOPOHY TPEYrOJBHHUKA.

OKpy»XHOCTH pajuyca J3 , BIMCAHHAsI B NPAMOYIOJBHBIH Tpe-

yromsauk ABC ¢ yraom /A =30°, kacaerca xarera AC B TOUKe
K . Haiignre BK ..

OKpysxHOCTb pasuyca 3, meHTp O KOTOpOHl JIEKHUT Ha THIOTEHy3e
AB npAMOyroJLHOrO TpPEyroJbHHKAa, KacaeTca KareToB. Haiigurte
IJIOIIAAb TPeyroJbHUKa, ecaun QA =5.

OKpy»KHOCTb, IIEHTP KOTOPOH JIEKHT Ha THINOTeHy3e AB mnpsaMo-

yroasHOro tpeyroasHuka ABC, kacaerca xaretoB AC u BC B
ToukaXx E u D coorBercrBenHo. Haiigute <£B, ecam AE =1,

BD=3.

B Tpeyroasanke ABC mnpoBexeHa 6uccektpuca CD npamoro yr.u’é.
N3 Touknm D onymeH nepueHAUKyJaap DM = V3 Ha cropony AC.
Haiigure BC, eciin AD = 243.



9. IlnasuMeTpHUIECKHe 3aXa9H

9.11.

9.12.

9.13.

9.14.

9.15.

9.16.

9.17

9.18.

9.19.

Ha cropone AB Tpeyronbuuka ABC c¢ yriaamm JA = 30° =u
. '
/B =130° kak Ha IuaMeTpe mocTpoeH Kpyr. Haiiamre miomans

YaCcTH 3TOTO Kpyra, Jexkalleili BHyYTPH TPeyroJbHHUKA.

JIBe paBHBIE XOPABI OKPY’KHOCTH 00pasyiOT BIIMCAHHEIM yroj BeJH-

o o] o o
yunoit 30~ . HaiimuTe oTHOIIeHHEe IJIOIIAXM YAaCTH Kpyra, JieKamen
BHYTPHM yrIJla, K ILJIOLIAAX BCEro Kpyra.

Touka ImepeceueHUA ABYX OOIMX KacaTeJbHBIX K JABYM HeIllepece-
KaoIMMMCS OKPYYXHOCTAM, MEHbILIasg M3 KOTOPBIX UMeeT paguyc r,
JIEXKUT Ha JHUHHUHM MX LMEHTPOB HA paccToAHMM 6r or meHTpa 60Jb-
oiel OKPYXKHOCTH U [JEJIUT OTPE30K KacaTeJbHONH MeXXAy TOYKaMHU
KacaHudA. B oTHoumreHnu 1:3. Haiigure niomans ¢urypsi, cocros-
Ime# m3 ABYX yacTeil, orpaHMYEHHBIX KacaTeJbHBIMUA U GOJIBIIUMU
IyraMH OKPYKHOCTEI.

HaiiauTe maomiaib BHIOYKJONO YeTHIPEXYTOJbHUKA C AUATOHAJIAMH
3 u 4, ecan OTpPe3KH, COeAUHAIOIINE CEPEAUHBI HPOTHUBOIIOJIOMHBIX
CTOPOH YeThIpeXYToJIbHUKA, PABHEI.

IIpamas, mapannenbHas cropoHe AB tpeyrosvauka ABC, nepece-
KaeT ctopoEkl AC m BC B Toukax M m N coorBercTBeHHO. Haii-
nute AM :CM , ecnu niomanb TpeyroabEuka MCN BaBoe 6Goiblie
IUIOL{aAM TPamenyuy AMNB.

IIpamasa, noapasnenabHas cTopoHe AB =5 Tpeyroavauka ABC mu
MIPOXOAALIAsA Yepe3 IEeHTP BIIMCAHHOH B HEro OKPY’KHOCTH, Ilepece-
KaeT ctropoHel BC u AC B toukax M u N coorBercTBeHHO. Haii-
IUTe IIepHMeTp ueTbhipexyroabHuka ABMN , ecim MN = 3.

B Tpeyroabaunke ABC Ha cTopoHax AB um AC B3ATH TOUKM M u
N cooTBeTCTBEeHHO TaK, uT0o AM : MB=3:2 u AN:NC=4:5. B
KaKOM OTHOHIeHMU IIpsSMasf, IMPOXoAsAInad uepe3 TOuKy M mnapai-
JeapHo BC, genut orpe3ok BN ?

Yepe3 TOUKY MepeceueHMsl AUAroHaJeid Tpamernuy IpoBeAeHa IIps-

Mas, mapaJleJIbHas OCHOBAaHMAM MU IlepeceKarolias O0KOBEIE CTOPO-
HeI B Toukax E m F, npuuem EF = 8. Haiigure ocHOBaHUsA Tpalme-
oMY, €CIA UX OTHOINEHHWEe PaBHO 4.

Hajiigure BHICOTY, ONYINEHHYIO HAa M'MIIOTEHY3y OPAMOYIOJBLHOIO Tpe-
YIrOJIBHUKA C OCTPHIM YIJIOM O ¥ PafUyCcOM OIINCAHHON OKPYIKHO-
ctu R.
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9.20.

9.21.
9.22.

9.23.

9.24.

9.25.

9.26.

9.27.
9.28.

9.29.

9.30.

9.31.

42

Haiigure oTHOmIeHMe BBICOT TpeyrojbHUKa ABC, onymeHHBIX M3

. ) 1
BepmIinH A M B COOTBETCTBEHHO, €CJH COS LA = e sin ZB = 3

Haiigute yrim TpeyrojibHukKa co croposamu 10, 24 u 26.

B uernipexyronbanke ABCD yrasi A m B npamele, AB = BC =3
u BD =5. Ha croporax AD u CD B3aTel Takue Todyku E u F

COOTBeTCTBEeHHO, 4T0 AE =1 u CF = 2. Haligure miomags MATH-
yronpHuKa ABCEF .

OxsO M3 OCHOBaHUM paBHOOGeApeHHO# Tpamenuu paBHo 4. Haitgmre
paccTossHMEe MeXKJy TOYKaMM KacaHHA ¢ ee OOKOBBIMH CTOPOHAMH
BIMCAHHOM B TPAIleIHI0O OKPY’KHOCTH pajzuyca 4.

B napannesnorpamme ABCD co cropomamu AB=2 nu AD =5 6uc-
CeKTpHuca yrja A mnepecexkaeT OHCCeKTpHCH yriioB B u D B TouKax
Ku L cooTBeTcTBeHHO, a OuccexTpuca yrja C IiepeceKkaeT Te e
OmcceKTpuchl B Toukax N m M coorsBeTcTBenHOo. Haiinure oTHOomme-
HHEe IJIoniagy 4deTwipexyrojbHukKa KLMN K miomaxy mapajijelio-
rpamma ABCD.

Haiigure ocTphie yrikl NIPAMOYTOJLHOTO TPEYTOJBHHUKA, €CJIN LEeHTP
BIIMCAHHOM B HETr'0 OKPYYKHOCTH AEJHT OMCCEKTPHUCY IIPAMOro yrja B
oTHOIIEHNH /3 : /2, cunTas OT BepIIMHEI.

Haitigure BBICOTY, OMCCEKTPHUCY M MeAUAaHY, HPOBEJEHHBLIE M3 BeEp-
IMHHB OZHOIO Yrjla TPEYroJbLHHKA, €CJIH OHH AEJAT STOT YroJl Ha
YyeThRIpE PaBHBIE YaCcTH, a PAgUyC ONMHCAHHOA OKOJIO TpPEeyroJbHHMKAa
OKPYKHOCTH paBeH R.

Haitgure miaomanes TpeyroJbHHMKA CO CTOPOHOH a4, IOPOTHBOJIEXKA-
UM YIJIOM O M IPOTHBOJIEKALIUM yIrjioM [3.

Hafinure 6ucceKTpuCy mpAMOro yrija TPeyroJbHHKA C I'MIOTEHY30#
C ¥ OCTPBIM YIJIOM O .

B oxpysKHOCTBL pasuycoM R BmucaH paBHOOEIPEHHHIH TPEYTOJbHHUK
C OCTPBIM YIJIOM O HOpH ocHoBaHMH. HaiiguTe paguyc BOIHMCAaHHOHU B
TPEeyroJbHUK OKPYXHOCTH.

B okpyxHOCTH AMamMeTpoM 25 BIHCaH paBHOGEAPEHHBIA TPEYroJb-
HHUK ¢ OoxoBO¥# cropoHoit 20. Halizure pagmyc BOMCAHHOI B Tpe-
YTOJILHHUK OKPY>XHOCTH.

Oxosio TpeyromrEHnKa ABC onoucaHa OKDPYXXHOCTH C JHAMETPOM
AD =2 . Hasinure BC,eciu AB=1u £ZBAD: Z/CAD=4:3.



9. IlnaEuMeTpHIECKHe 3aXa9H

9.32.

9.33.

9.34

9.35.

9.36.

9.37.

9.38.

9.39.

9.“-

9.41.

9.42.

OxpyxHOCTh pagmyca 5 ¢ mearpom O, jexalmmuMm Ha cTopoEe AB
tpeyroasHuKa ABC, Kacaercsa ctopoH AC u BC. Haiinure pagmyc
OKDYKHOCTH, OINHCAHHOM OKOJO TpeyroabHUKa ABC, ecan
AO=13 u BO="17.

Ha ocuoBanum AC pasHOGeapeHHOro TpeyroabHuka ABC B3aTa
Takaa Touka D, uto CD = 2 u 6uccexrpuca CL nepueHAUKYJIApPHA
npamoit DL . Haitnure AL .

JlBe oxpy KHOCTH paguycoB 2 um 8 KacaloTcsa IPYr Apyra BHELIHUM
obpasom B Touke A . O0masa kacaTejbHas K HUM, IPOBeJeHHAas dUe-

pe3 TOUKy A, mepeceKaeT ApYryio obmiyio KacaTeJbHYIO B TOUKe B.
Haitqure AB.

OKpy»xHOCTH paguycoB 2 M 3 KacaloTcA APYr ApPyra BHEIIHHM o0pa-
30M B Touke A . OOmiad KacaTelbHas K HUM B TOUKe A IlepecexaeTr
B ToukKe B apyryio of6iqyio KacaTeJlbHYyI0, Kacapinyiocsa B Touke C
MeHbIell OKpyXHocTu ¢ meHTpoM O . Haidigure pagmyc OKpyKHO-
CTH, BIMCAHHOH B 4YeThIpexyroabHUK OABC .

Boucanmaa B TpeyroabHMK ABC OKpPY)XHOCTbL KacaeTci CTOPOH
AB,BC u AC B Toukax K,L umu M coorBercTBeHHO. Haitnure

KL, eciu AM =2, MC =3 u 40:%‘-.

Broucansas B TpeyroabHHK ABC OKDPY»XHOCTh KacaeTcsa CTOPOH
AB=4 u AC=3 B Toukax M u N cooTBercTBeHHO. Haiingure
mromanb TpeyronbHuKa AMN , eciim BC = 2.

BrnucanHas B TpeyroJbHUK ABC OKpYsKHOCTBH ¢ meHTpoM O Kaca-
erca cropoHel BC B Touke K . Haligure miomanb TpPEeyroJbHHKA
BOK , ecim AC =a, ZABC = a, a nepuMeTp TpeyroasHunka ABC

‘paBeH 2p.

IIpamas, Kacamomaacsa OKPYKHOCTH B TouKe K , mapajesbHa XOp-
ne AB = 6. Haiigure paguyc okpyskHOCTH, eciau AK =5.

JluaroHajiu BOMCAHHOM B OKPYYKHOCTH TpPalemWy B3aWMHO HepIIeH-
aukynsapael. Haiizure miomiaas Tpamenmuu, eciau ee IepUMeTp pa-
BeH 18, a ocHOBaHHMA OTHOCATCA, Kak 1 : 7.

Tpanenus ABCD c ocHoBaruamu BC =a u AD =b BoucaHa B OK-
pyxHocThb. Hailinure paguyc okpyskHOCTH, ecian LCAD =« .

OKpy»XHOCTb, Npoxoasawmiasgs 4depe3 BepmmuHel C m D mapasiesno-
rpamma ABCD, kacaerca npsamoit AD u mepecekaeT npamyio AB
B Toukax B u E. Haitnute AE, eciu AD=4 u CE=5.
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9.43. Yepea Touky K guamerpa AB OKDPYXXHOCTH IIpOBeAeHA XOpAa

MN . Haiigure AB, eciu Z/ABM =30°, /BMK =15° u MK =38.

9.44. Meguasst BM u CN TtpeyroabHuka ABC B3aMMHO HepOeHIUKY-
aapuel. Hadiaure nmomane TpeyronbHuKa ABM, ecim BC=a u
AC=b.

9.45. Meguanst BM u CN Ttpeyroabauka ABC mnepeceKaloTcssi B TOUKe

K . Havignre paccrodume ot Toukm K g0 mpamoirt BC, eciam
BC=a,ZB=Bu £LC=y.

9.46. B tpeyrosnbauke ABC mpoBezeHn BbicoTa BH - u meguana BM .
Haitgure yron /MBH ,eciu AB=1, BC=2 u AM = BM .

9.47. Haiiaute yrael Tpeyroabuuxka ABC, ecam ero megmaHa BM paBHa
moJIoBUHe cTOpoHE! AC, a OOJUH U3 YIJIOB, 00pa3oBaHHBIX OHCCEK-
Tpucoii BL u ctopoHoii AC, paBen 55°.

9.48. B paBHOOE]pEHHOM TpPEYroJIbHHKE BBICOTHI, ONyIIeHHLIE Ha OCHOBAa-
HHe U Ha OOKOBYIO CTOPOHY, PAaBHBI M H N1 COOTBeTCTBeHHO. Haii-
IUTEe CTOPOHEI TPEYTrOJbHUKA.

9.49. B octpoyrosbHOM TpeyrogbHUKe ABC mnpoBejeHBl BHICOTHI AH u
CK . Hajigure paguyc OMHCAHHON OKOJI0O TpeyroabHuMka ABC Ok-
py»KHocTH, ecau HK = 2\/5, a IJIOWIaAu TPeyroJbHUKoB ABC mu
BHK paBHH 18 1 2 COOTBETCTBEHHO.

9.50. B ocTpoyrosnbHOM TpeyronbHuKe ABC mnpoBeneHB! BBHICOTHI AH wu
CK . Haiizure niomaab Kpyra, OMHCAHHOTO OKOJIO TPeyroJibHHKa
KBH ,ecim AC=1u /KCH =a.

9.51. OTpe3oK, coeAUHAIONHUII OCHOBAHMA BHICOT, OPOBEAEHHBIX K CTOPO-
Ham AB um AC ocrpoyrojbHOro Ttpeyroiabuka ABC c¢ yriom
ZA = o, paseH [. Haitaute BC.

9.52. B paBroGeapennom TpeyrojbHuKe ABC c ocHOBanmemM AC mnpoBe-
JeHa 6uccexrpuca AL . Hatinute AL, eciiu BL=b u CL=c.

9.53. B paBHOGegpeHHOI Tpamenuu ¢ GOKOBOM CTOPOHOH 5 OCHOBaHUE BHI-
COTHI, IPOBEAEHHOM M3 BEPIINHBI BEPXHEr0 OCHOBAHUA, NEJIUT HUXK-
Hee OCHOBaHHMe Ha oTpe3ku 12 u 3. Halinure BepxHee OCHOBaHUe
TpAMeLlNH, ee ILIOINaAb, BHICOTY ¥ HUATOHATb.

9.54. Haiigure niomaaes TpeyroJbHHKA CO CTOPOHaMHu a, b U ¢, ero BHI-

CcOoTy, MeAUaHy U OMCCEKTpDUCY, IPOBeAEHHBIE K CTOPOHE C, a TaKKe
pajguyChl BIMCAHHON M OMHMCAHHON OKPYKHOCTEH.
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9. [InapuMeTpHYECKHE 3AXATH

9.55. B TpeyroibHMK CO CTOpPOHaMH a4, b M ¢ BIHCAHA OKPYMHOCTb.
HaiiguTe pacCTOAHHE OT HIPOTHBOJIEKAINE CTOPOHE ¢ BepPIIMHEI
TpeyroJbHHUKA N0 OJMKaiimeil TOYKH KacaHHUA.

9.56. 3uaa MeauaHLl TPEYIroJLHUKA, HAUAUTE €ro MAOILAAb.

9.57. 3HaA BEICOTHI TPEYTrOJLHHKA, HAMAHUTE ero mjiIolmaib.

9.58. CTopoHEI TPEeyroJbHUKA paBHH 4, b, c. B KaKOM OTHOIIeHWH IEHTP
BIMCAaHHOM OKDPY’HOCTH AeJUT OMCCEKTDHCY, IPOBEAEHHYIO K CTO-
poHe a?

9.59. Vrabel TpeyroibHHKAa DaBHHEI , 3, Y. B KakoM OTHOIIEHHMH TOYKA
IIepecedeHusl BBLICOT JEJHUT BRICOTY, IPOBEAEHHYIO M3 BepIIHNHLI
yriaa o ?

9.60. [[asn aBe HemapaJuleJbHBIE CTOPOHRI a ¥ b Iapajienorpamma.
Hatigure ero suarosass d, 1o M3BeCTHOM APYrod AuaroHaau d,.

9.61. KaxoBa momans Tpeyronbﬁmca co cTropoHamu: a) 5, 9, 12; 6) 2, 3,

6; B) V5,410,113 ?

9.62. HaiifjuTe yrinl TpeyrojbHHKa IJIOIIAABIO 3, €CJIA ABE ero CTOPOHBI
paBHEH 3 u 4,

9.63. B Tpeyronsauke ABC co ctopoHoii AB =5 mu BeicoTOi BD =3
Haiigute £BAC.

9.64. [Ise CTOPOHHI TPEYroJbHUKA DaBHBEI 1 U 2, & CHHYC yria MeXxAy HH-
1 .
MH paBeH 5" HaiiguTe TpeThbi0 CTOPOHY M JBa APYTHUX yIJa Tpe-

YroJIbHHKa.

n 3n . T
9.65. CyiiecTByeT JM TPeyroJbHUK C YIJIAMH 3T arcsmz ?

9.66. Touka O — UEHTP OKPYKHOCTH, OMUCAHHOM OKOJIO OCTPOYTOJBHOTO
TpeyrosbHUKa ABC, I — [eHTp BOMCAHHONA B HEro OKPYXHOCTH,
H — Touka mepeced4eHHs BEICOT TpeyroabHuka ABC. VI3BecTHO, 4TO
£BAC = ZOBC + LOCB.
a) Ifokakure, 4TO TOUYKa H JIEXHUT HA OKPYKHOCTH, OIHNCAHHON
OKO0JIO TpeyrogbHUKa ABC.
6) Haiinure ZOHI , eciu ZABC = 40°.

9.67. Touka O — OEHTP OKPYKHOCTH, OMIMCAHHONH OKOJIO OCTPOYTOJBLHOTO
TpeyrojabENKa ABC, I — DeHTp BIOHCAHHOM B HEro OKPY>XHOCTH,
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H — rtouka nmepeceuenus BHICOT TpeyrojabHHKa ABC. U3BecTHO, 4TO
£BAC = ZOBC + £ZOCB.

a) Hokaxkure, uTo TOouka H JI€KUT Ha OKPYXKHOCTH, OIMCAHHOM
OK0JIO TpeyroabHuKa ABC.

0) Haiigure ZOIH , ecitu ZABC = 40°.

9.68. B ocrpoyroarHoM TpeyroabHuke ABC npoBefeHHBl BHICOTHI AK u
CM. Ha Hux u3 Touek M u K onymeHH NepneHAUKYIApbl ME u
KH cooTBeTCTBEHHO.
a) Hokaxure, utro EH || AC.
6) Haiigute ornomenue EH : AC, eciu ZABC = 60",

9.69. B Tpanenuun ABCD GokxoBas CTopona AB mniepuneHIUKYJIApHA OCHO-
BaHUAM. U3 Toukum A Ha cTopoHy CD omyCcTHMIHM IEepHEeHAUKYJIAD
AH. Ha cropoHe AB ormeuena Touxka E Tak, uro CD 1 CE.
a) Hokaxxure, uro BH || ED.
0) Haiigute ornomenue BH : ED, ecau LBCD 135

9.70. Ksagpar ABCD snucas B oKpy»kHOCThb. Xopaa CE mepecekaer ero

puarosHayab BD B Touke K.

a) Mokaxkute, uro CK -CE = AB-CD.
6) Haiigute ornomenune CK : KE, ecin ZECD =15°.

9.71. OKpyKHOCTh KacaeTcsa cTOPOHBI AC OCTPOYroJIbHOTO TPEYroJbHHKA
ABC u penut xaxayo u3 cropod AB u BC Ha TpH paBHBIE YACTH.

a) Jokaxure, uTo TpeyroabHUK ABC paBEHOOGEIpEHHHIIA.
6) B KakOM OTHOIIIEHMM ero BHICOTA AEJUT CTOpoHy BC?

9.72. B npamoyrossHOoM TpeyroabHuKe ABC Touku M u N — cepeauHH
KatetoB AC u BC coorBercTBenHo, a CH — BEICOTA.
a) Hoxaxkure, uro MH | NH .
6) Haiiagure niomans TpeyroabHuka PQM, rope P — TouKa Iepece-

yeHusa npamelx AC u NH, a @ — Touka mnepeceueHHuA npAmbix BC
u MH, eciu AH = 4 u BH = 2,

9.73. B npamoyrossaoMm TpeyrojbHuKe ABC Touku M u N — cepeauHEI
runoTeHy3bl AB u kKatera BC cooTBeTcTBeHHO. BuccexkTpuca yria
BAC nepecekaet npamyio MN B Touke L. »

a) Hokaxxure, uTo TpeyroabHUKHN AML u BLC noao6HEI.
6) Haiigure oTHOIIEeHMe uX IJIOMIafkei, ecau cos LBAC =7 /25.
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10. CrepeomeTrpuueckKue 3agauu

10.1.

10.2.

1 ol3l

10.4.

1 olsl

1 °I6l

10.7.

10.8.

10.9.

10. CrepeomerpmMueckmue sapgaum

B npaBMIBHYIO IIECTHYTOJBHYIO IUPAMUAY C BbhicoToi H BnucaH
OOUH KOHYC, & OKOJIO Hee OIIMCAH JAPYroil KOHyC C pajmycom ocC-
HoBauusa R . Haiigure pasHOCTHL 00EMOB 3THX KOHYCOB.

Konyc BnuMcasE B NpaBHJILHYIO 4eThHIPEXYrojbHYI0 nupamugy. Mx
obmaa BeIcoTa paBHa 9/4, a paguyc BIMCAHHOM B KOHYC Cc(epsnl
paBeH 1. Haiiaure pasHocThr 06b€MOB NMPAMUALI U KOHYCA.

Yepes BepIMHY S KOHYyCa MPOXOAUT NJIOCKOe ceueHme SAB mio-

manbio 42. Touku A u B AenaT AJUHY OKPYKHOCTH OCHOBaHHUA
KoHyca B orHOmenmu 1:5. Haitgure o0beM KoHyca, eciu

3
V58

ZSAB = arccos

Haiiazurte o6beM NpAMOYTIOJBLHOIO Napasuejenuiena, AUATOHAND

KOToporo papHa d u obpa3yeT ¢ AByMs CMEXXHBIMHM I'DAHAMHM YTJIbI
o U [ COOTBETCTBEHHO.

HaiinuTe CTOPOHY OCHOBAHMSA IPABHJILHOM TPEYroJbHON IPHU3MBbI

ooseMoM V , ecam yrog Mexay OHAroHAJsMHU ABYX ee GOKOBBIX
rpaHey, IpoBeJeHHLIMHM N3 OJHOIl BepUIMHLI, paBeH « .

Hajigure cTOPOHY OCHOBAHMS IPABUJIBHOM TPEyroJbLHOH IHpaMH-
nbl o6eMoM 36, ecau ee BhICOTA BABOe GOJIBbIIE Paguyca OKPYIK-
HOCTH, OITMCAHHOM OKO0JIO OCHOBaHHS.

Haiinute pamuyc cdepbl, ONHCAHHOII OKOJIO NDPaBUJIBHOH Tpe-

YroJIbHOMl NMUpPaMHUABI CO CTOPOHON OCHOBaHMSA, PaBHOH a, M yr-
JOM @ MeXAy GOKOBBIMHU peGpami.

Haiigute aByrpaHHEIH yrog npu pedOpe OCHOBaHHA NPAaBHJIbHOM

TpeyroJibHON ODMpaMHIALI, €CJM Yyroj MeXXAy ee GOKOBLIMU pebGpa-
MU paBeH O.

B npasuabeOl nupammae SABC c pebpamm AB=1 u AS =2
npoBesieHbl Ouccekrpuca AL OokoBoit rpaum SAB u meamaHa
BM ocHoBaBua ABC . Haiigute LM .
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‘Taasa II. 3anauu no repmerpuu

10.10.

10.11.

10.12.

10.13.

10.14.

10.15.

10.16.

10.17.

10.18.

48

Ha BeicOTe mnpaBHJIBHOM TpPEeyrojbHON NOHPaMHALI B3fATa TOYKA,
yAaneHHas oT O0KOBoro pebpa mMpaMHALI Ha PacCTOAHUE 4/ V13
M JAeJAIlnas BBICOTY B OTHOmIeHMH 1:2, cuuTas OT BEPIIUHEI.

Haiizute 06'beM IHUPaMUABI, €CAU ee GOKOBEHIE TPaHU HaKJIOHEHEI
K OCHOBaHHIO OJ yriom 7/6.

Haiigure BhICOTY mHMpaMHIBI, OCHOBAHHEM KOTOPOH CJIYIKHUT Tpe-

YTOJILHUK CO CTOpoHaMu 7, 8 n 9, eciiu ee 60KOBEIE pebpa HaKJIO-
HEHHl K OCHOBaHMIO mmog yriaom 60°.

Haiiaure 06beM IHpPAaMHALI, €CJIH €€ OCHOBAHHUEM CJIYIKHUT IIPAMO-
YTOJIBHBIN TPEYroJIbHHUK ¢ rumnoreHys3oi 3 u yriom 30°, a 60ko-
Bble pefpa HaKJIOHEHBI K OCHOBaHUIO 1moJ yrjiiom 60°.

OceoBanmeM nupamMugbl SABC c¢ BweicoTONt SH COYyXKHT NPAMO-
yroJibHBEIH TpeyroabHUK ABC ¢ rumoreHy3oii AB, a IByrpaHHEIE

) .
yrJbl 1pu pebpax OCHOBaHHMA PaBHHI IO arcsmﬁ . Haigure mio-

maab OOKOBOM MOBEPpXHOCTH nHpaMuAabl, ecau AH =1 nu
BH =342.

Haiigure pagmyc cdepsl, OMMCAHHONH OKOJO IIPaBHUJIBHOM Tpe-
yroJibHOM MHUpaMUAbl 00HEMOM 9\/§ M BEICOTOH 3.

Haitgute 06'beM IpaBHUJIBbHON YETHIPEXYTOJbHOM NMHUDPAMHUALI, €CJIU
pajuyCc OMMCAHHOM OKOJO Hee chephl paBeH 2, a 60K0BOe peGpo B
J2 pa3 6oJbire pe6bpa OCHOBaHMSA.

BoxoBoe pe6po mpaBHILHOM YETHIPEXYTOJBLHONH NMUPaMHUIBI BIBOE
Gonbire ee BhICOTHI. Haiifure oTHOIIEHMe pajMyca BINCAHHON B

.nupamMunay chepsl K anodpeMe nUpaMHUALL.

B npasunsuoit nupamune SABC'c Buicotoit SH u pebpoM ocHOBa-
HHA AB =a yroa Mexzay GOKOBBEIM peGpOM H IIJIOCKOCTBHIO OCHOBA-
HUs paBeH ¢ . Haiigure miomaas cedeHUA NMUPaMMALI ILIOCKOCTHIO,

IpoxoAAlei yepes Touky H mapasuensHo pe6pam SA u BC .

ILnockocTh, napaJuieabHasd G0KOBOMY pebpy AS =aJ2 u pebpy
BC = a ocHoBanus ABC npasuibHON nupamuaunt SABC, mpoxo-
IUT Ha paccTogHuM d oT peGpa AS. Haiinure miomaab cedeHUs
IUPaMUIBI 9TOHM MJIOCKOCTHIO.



10. CrepeoMeTpHUuecKHe 3aMaYM

10.19.

10.20.

10.21.

10.22.

10.23.

10.24.

10.25.

10.26.

Haitignte 060beM NpPaBHABHON YEeTHIPEXYTOJbHOM MHUPAMHUIBI C BhI-
cotoii H u AByrpaHHBIM yrjIOM o IpH O0OKOBOM pebpe.

B npasuasHO# nupamuze SABCD c¢ BepmnHO# S GoxoBoe pe6po
paBHO a, a ABYrpaHHBIN yros npu aToMm peOpe paBern ¢. Haiigure

IUIONIAAb CEeYeHHs NUPAMHUAB IJIOCKOCTHIO, IPOXOAsmeil depes
Touku B, D u cepeguny pebpa SC.

Bce pebpa mpaBuiabHOll nupamuasl SABCD c BepuinHON S pas-
Hel o 2. IlnockocTs, nmapannensHaa npameiM AC u SB, nepe-
cexaeT pe6pa AB u BC B roukax M u N . Haiigute mepumerp
CeyeHHA IMHPAMHIBI 3TOH IIOCKOCTBIO, ecin MN = V2.

B mpasunabHO#M nupamuae SABCD c BweICOTOH 4 CTOpDOHA OCHOBA-
Hua SABC paBHa 6. Touku M u N — cepegunnl pebep BC u
CD . Haiigute paauyc cdepnl, BnucanHoii B nupamuny SMNC .

Ha BosgymiHoM 1mape, JBHUraBIIIEMCS OTHOCHTEJILHO 3eMJH BJOJIb 3a-
JAHHOH mapaJuiejd Ha IIOCTOSIHHOHM BBICOTE, OBLIO COBEPIIEHO KPYTO-
CcBeTHoe myTelrecTBHe. Ha Kakoil IIMpOTe COBEPIIANIOCH ITyTeIllecT-
BHe, eCJIM Pa3HOCTh PACCTOAHUM, NMPOMAEHHBIX BEepXHEW M HIDKHEH
TOYKaMH I11apa, OKa3ajach PaBHOM yABOEHHOMY JUaMeTpy iapa?

KaxyuMu JOKHEI OBITh PafMyChl YETEIPEX OJWHAKOBBHIX IIIAPOB, YTO-
OBl X MOKHO OBLTO PasMeCTHTh BHYTPH AaHHOH cdephl papuyca R
H [IPH 9TOM KaKIBIi map Kacajcs chepbl U Tpex APYTHUX HIapoB?

JIBa mapa paguyca r KacalTcd APYr Apyra U OOKOBOH IOBEpPXHO-
CTH KOHYyCa, a TaKyKe ero OCHOBaHMS — B TOYKaX, CHMMETPHY-
HBIX OTHOCHUTEJIbHO uHeHTpa. Haiigure 00beM KOHycCa, €CJIH €ero
BbICOTa B 4/3 pasa 6oJibille pagnyca OCHOBaHHUA.

IInomanes ceueHnA ﬁpaBnJIbHoffl YeThIPeXYrOJLHON MITHPaMHAE
IIJIOCKOCTBIO, IPOXOAAINEH yepe3 BepPIINHY ee OCHOBAHMSA IepIIeH-
JUKYJISADHO NPOTHBOMNOJIOKHOMY pebpy, BABOe MEHbIle ILJIOIaau
OCHOBaHMA nupamMujbl. HalifuTe OTHOIMIEHHE BHICOTHI ITHPaMHIBI
K 60KOBOMY pebpy.
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T'aasa II. 3agauu nmo reomeTpuu

10.27.

10.28.

10.29.

10.30.

10.31.

10.32.

10.33.

10.34.

50

Tpu napajjenbHEIe IPAMBIE KacaloTcd B Toukax A, B u C ce-
pHl ¢ meaTpom O u paauycoMm 4. Haiiaure ZABC, ecay miomaib
tpeyroabauka AOC pasHa 4, a miomanb TpeyroabHuka ABC
oonasmre 16.

Bre npaBuibHOro terpasapa ABCD Basata Takas Touka M , 4TO
MA = MB = MC =97 u MD =+/2. Haitnure o6em TeTpaszpa.

Cropouel AB=6 u CD ocuoBanua ABCD nﬁpaMH,u;m SABCD
napajuienabHsl, AD =4, AS =2\/ﬁ u /BAD =120°. Haitgure
o0’beM NHpaMHIBI, €CJU UYepe3d KaAylo u3 npameix AB u CD

MOXXHO IIPOBECTH IIO IIJIOCKOCTH, KOTOPBI€ HE COAepxKaT OCHOBaHHE
IHUpaMHAbl U IIepeCceKaloT ee IO paBHBIM YeThIPEXYTOJIbHHKAaM.

OcHOBaHMEM IPAMOH HOPHU3MBL CJIYXHUT pPOMO ABCD ¢ yTJIOM
ZA =120°. Ha 6oxoBeix pebpax AA', BB' u CC' B3ATHI TaKkue
Toukd K, L ¥ M COOTBETCTBEHHO, UTO YroJi MeXXJy NPSAMBEIMH
KL u AB pasen 45°, a mexxay npameimu LM u BC — 30°.
Haiiagure yroa mexnay miaockoctamu KLM u ABC.

IInomanp ceueHNsa MPaBUJIBLHON TPEYroJIbHOH HNHUPaMHALI, IMPOXO-

Asimeto depes ee GokoBoe pe6po, paBHOe 13, U BEICOTY, BABOE

fospime miIollagyM ee ocHoBaHuA. Haiinmre mioiazb ee 60KOBOIT
rpaHH.

Ha pebpe AS npasuabHO# nupamuasl SABC o6bemoMm V BasaTa
TakaAa Touka D, uro SD: DA =m:n. PaccrosHne OT HeHTpPa
ocHOBauMA ABC po miaockoctu BCD paBHo d. Haitaure mio-
manb TpeyrojsibENKa BCD .

Ha OokoBeix pebpax AA' u BB' TpeyrojibHOil IPU3MEI
ABCA'B'C’' o6bemom V B3aThI Takme Toukn D um E cooTrBercT-
BeHHO, uTo AD = DA’ nu BE: BE'=1:2. Haiigutre 06bemM mpus-
MBI, 3aKJIOYEeHHOI Mexay miockoctamu ABC u DEC.

Haiigure miomanbh IOBepXHOCTH Iapajulejienuiiena 06’beMOM 8,
BIIMCAHHOTO B cepy paguyca \/—



10. CrepeoMeTpruecKHe 38789

10.35.

10.36.

10.37.

10.38.

Ha kxaxom paccrosHuu oT pebpa SA 1NpaBHJIBHOH ITHPAMHABI
SABC c BepmivHOM S [JOJKHA NPOXOAHUTH ILIOCKOCTh, Mapaji-

‘JsenbHasa pebpam BC =a u AS = b, uTo6bl IUIOMIAAb CEYCHHUA ITH-

PaMHIBI 3TOH IIJIOCKOCTLIO OblIa MaKCHMAaJIbHOMK?

OcuoBaruneMm mupamuzasl SABCD caysxut kBaapar ABCD co cto-

poHoil 15, a pagMyc BIOHMCAHHOrO B IHpaMHUAy Ilnapa paBeH 3.
HaiiguTe BhICOTY NHMpPaMHUAEI, €CJH OHA COBHIajgaeT ¢ pebpom SA.

Xopasl AA', BB'=18 u CC' coepn paguyca 11 BzammMHO mep-
NeHAUKYJAPHBl U IepeceKaloTcsas B Touke M , Haxojsammelicsa Ha
paccTosHNHU V59 or meHTpa cdeprl. Haiigure AA', ecan
CM : MC' = (8++/2): (8-+2).

Ha pe6pax AB, BC u CD mnpasuabsHOro terpasapa ABCD c pe6-
poM 1 B3aTel Takme Toukm K, L m M COOTBETCTBEHHO, 4YTO
AK =1/2 u BL=CM =1/3. Ilnockocte KLM mnepecekaeT Nps-

" Mmyo AD B Touxe N . Haiigure yron mexxay npameiMu NK u NL.

10.39.

10.40.

10.41.

10.42.

Touka M paBHOyZaJieHa OT BeplIMH A U D mnpaBHJIBHOIO TeT-
pasapa ABCD, a or xkaxmoil u3 BepminH B u C HaXoguTca Ha
paccroaHuu 3/2. IIpamas MC nepueHAMKyJaApHa Beicore DH

TpeyroabHnka ACD . Haiante o6beM TeTpasapa.

B npaBunsHyio nupamugy SABCD BnucaHa cdhepa pagmyca 2.
droii ceprl, rpareit BSC, CSD u ocHoBaHusa ABCD nupaMHIbI
KacaeTcsa gpyrasi cepa paauyca 1. Haiigure o6beM nmupaMuabl U
IByrpaHHBIHA yros nmpu G0KOBOM pebpe.

Haiigure pebpo OoCHOBaHMA NpPaBUJIbHOH npuambl ABCA'B'C' ¢
60KOBBIM peOpoM AA' =2, ecJH Yyrojs MeXJIy CKPEeLIMBAIOIIHMMHUCA
npameiMu AC' u A'B pasern o < 60°.

Ha pebpe BD Terpasgpa ABCD B3saTa TakaAa Touka E, uTo
DE : BE =3:5. HaiiguTe OTHOIlIEHHE, B KOTOPOM HJIOCKOCTD,
poXoAsAlad 4yepe3 TOUKM A n D mnapannenbHO MeguaHe BM
TpeyroibHuKka ABC, neauTt o6’beM TeTpasapa.
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- Tnara II. 3agauu mo reoMeTpuH

10.43.

10.44.

10.45.

10.46.

10.47.

10.48.

10.49.

10.50.

10.51.

10.52.

52

Ha pe6pax AD u BD Terpasgpa ABCD B3ATH Takue TO4Ku E
u F coorBercTBeHHO, uTo DE : AE = SF : BF =1:2. Haiigure

OTHOIIIEHHE, B KOTOPOM ILIOCKOCTh, IIPOXOJAIAasA 4epe3d TOUKu E

u F napannenpHo pebpy CB, peaut o6beM TeTpasapa.

IByrpannsiii yroa npu pebpe AB Tterpasgpa ABCD paBen /4.
Haitaure /DAC, ecin /DAB = n/2 u ZBAC =3n/4.

JByrpannbiii yroa npu peépe AC Tterpasgpa ABCD paBeH 1/4.
Haiizure BD, ecim AB=2 AD=+2, /BAC= /6 u
ZCAD =n/2.

Haiigute paguyc chepnsl, OnmHMCaHHON OKoJI0O TeTpasapa ABCD,
ecnu AB=BC=2,AC=1, a pebpo CD =4 nepneHIUKYJIAPHO

pebpam AB u AC.

Haiiaure paguyc chepbl, OMUCAHHON OKOJIO IMPABHUJILHOIO TETPAdJ-
pa, /Be BEPIIHHBLI KOTOPOTO JIEXKAT Ha JUATOHAJIH Kyba ¢ peGpom 2,
a iBe JpyTUe BepIIMHbI — HA JUATOHAJH I'PAHU 3TOTO Kyoda.

Ilycte ABCD — upAMOYroJabHHMK, a TOYKa E He JEKHT B ero

IJIOCKOCTH. Haiigure yroa Mémny AByMsl OPAMBIMH, IO KOTOPHIM
nepecekamTcs ABe maphl mwiaockocreir ABE, CDE u BCE, ADE .

Han Ttetpasgp ABCD c¢ yriom ZABC =f <90°. Haiigure yroJa

MeXIy ABYMs IPAMBIMH, [IPOXOAAMMMA 4yepe3 ABe HAphl TOYEK:
cepenunasl pebep AC, BC u cepeaunsl pedbep BD, CD.

Touka A HaxogUTCA HA PACCTOAHWK Q@ OT AAHHOH IJIOCKOCTH H
Ha paccTosHUU b oT mpamou L, jexamiedl B 3TOH ILJIOCKOCTH.
Hajigute paccToAHHE OT NPOEKIHHM TOYKHM A Ha  ILIOCKOCTH A0
opamout L.

Hatigure yrosm mexkay G0KOBHIM peOpOM @ IpPaBHIBHOH TPEyroJb-
HOM DMpaMHALI U IIJIOCKOCTHIO €e OCHOBAHUS CO CTOPOHOH b .

B oxgHoi#t 13 rpaHeil AByrpaHHOrO yrja BEeJMYMHBI O B3ATA TOYKA
A Ha paccrossuuu d or pebpa gByrpamHOro yria. Haligute pac-
CTOAAHHE OT TOYKH A [0 ILJIOCKOCTH BTOPOI I'paHH.



10. CrepeomMeTpHuecKHe 3a7a9H

10.53.

10.54.

10.55.

10.56.

10.57.

10.58.

Ilycth A’ — nmnpoekKnmus TOYKM A HA [JAaHHYIO IJIOCKOCTB,
AA'=a. Yepes TOuUKy A IIPOXOAUT Apyras IJIOCKOCTb, obpa-
3yomas ¢ JaHHOM IJIOCKOCTBIO YroJ O H IepeceKalllas ee IO
npsamoit L. Halizute paccrosHue or Touku A’ a0 nmpsamoit L.

B nupamume SABC c yriaom ZABC =o Touka B — npoeknus
TOYKH S Ha miIocKkocTh ABC . Hailigute BenMuuMHY yrja MexIy
rpaaamu SAB u SBC.

Ha pe6bpe BC =4 ry6a ABCDA'B'C'D’ Basra cepeauna M, a Ha
pebpe A'D'" — Takas Touka N, 4TO A'N =1. Haligure nauny
KpaT4yaimero nyTé M3 Todku M B TOUuKy N 1O IDOBEPXHOCTH
Kyba.

B mpasuiabHO# TpeyronsHO#l npusme ABCA BC, cropora AB oc-
HOBaHMA paBHa 6, a 6oxoBoe pe6po AA, pasuo 3. Ha pebpe AB

ormeueHa Touka K Ttak, utro AK =1. Toukm M u L — cepegu-
HH pebep AC, u B,C, coorBercTBeHHO. Il1OCKOCTH Y mapai-

nenpHa npamoit AC u comep>KuT Touku K ulL.
a) lokaxkure, 4To IpaMad BM nepneEAUKYJIAPDHA IJIOCKOCTH Y .

6) Haitqure paccrossHue oT To4yku C [0 IJIOCKOCTH Y .

B npaBuibHO# uerhipexyronbeoi npuame ABCDA BC D, cropo-
Ha AB ocHoBaHHMsA paBHa 6, a 6okoBoe pebpo AA, paBHO 4\/§ .
Ha pebpax AB,A,D, u C,D, ormederrl TodkUM,N u K cooT-
BETCTBeHHO, npuueM AM = AN =CK =1

a) Ilycts L — TouKa mepecedeHus miaockocty MNK c pebpom
BC. Hoxkaxure, uro MNKL — xBazapar.
0) Haﬁ,uHTe IJIOIDAAb CedyeHUs HPHU3MBI ILUIOCKOCTEI0 MNK .

B npaBuiabHO# uYeThipexyroiabHOil nupamupge SABCD 6okoBoe peb-
po SA paBHO J5 , a Bricora SH nupaMuabl paBHA J3. Touxu M
u N — cepenunsl pebep CD u AB coorBercTBeHHO, NT — BHICO-
Ta nmUpPaMHuAbl ¢ BepInuHON N mu ocHOBaHHMeM SCD.

a) Jlokasknre, uro Touka T' — cepeAnHa oTpe3ka SM .
6) Haiigure paccroasue mexkay npameiMu NT u SC.
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I'aasa II. 3agauu mo reomeTpun

10.59.

10.60.

10.61.

10.62.

10.63.

54

IlnockocTs nepecexkaer GoxoBuie pe6pa SA,SB um SC TpeyroJsb-

Ho¥ nmupamuaul SABC B Toukax K,L U M COOTBETCTBEHHO.

B KaKoM OTHOIIIEHHMH JEeJUT 3Ta MJIOCKOCTh 00beM IHpaMHUABI, €cC-
SK SL
— =—"=2, a mexnada SN Ttpeyroasauka SBC nenurcsa
KA LB

3TOH IJIOCKOCTBIO IOMOJIAM.

Ha pe6pax CD u BB, ky6a ABCDA,B,C,D, ¢ pe6pom 12 omne-
YeHb. TOUKH P u @ COOTBETCTBEHHO, IIPUYEM DP =4, aBQ=3.
ITnockocts APQ mnepecekaer pebpo CC, B Touke M.

a) llokaskure, 4To Touka M sBisieTca cepenuHoi pebpa CC,.
6) Haiigure paccroaaue om Touku C no miaockoctn APQ.

B Tpeyronwnoit nupamude ABCD jByrpaHHBIEe yIJibl Opu peGpax
AD n BC pasBsul, npuueM AB=BD =DC=AC=5.
a) Hokaxure, uro AD = BC.

6) Haiigure o6beM mupaMuabl, ecJu ABYrpaHHbIEe yribl npu AD
un BC paBuEI60".

B npamoyronsnom napannenenunene ABCDA,B,C,D, c pebpamu
AB=4, BC=3 u AA =2 Toukn P u Q — cepenunnsl pebep
A B, u CC, coorBercTBeHHO. IIn0CcKOCTE APQ mnepecekaeT peGpo
B, B Touke T. '

a) llokaxure, uto BT :TC=2:1

6) Haiimure miolazbr cedyeHHs ITOr0 mapaJujiejienunena IJIOCKO-
cTtei0 APQ.

B ocroBanum npamoii TpeyronbsHoit mpusmbi ABCA B/C, ¢ 6oko-
BeIM pebpom AA = 4\/5 JEeXKHUT NPAMOYTOJBLHBIN TPEYroJbHUK

ABC c xateramu AC =4 u BC =16. Touka @ — cepegnHa peb-
pa A,B,, a Touka P meaur pe6po B,C, B orHOmenuu 1:2, cum-

tadg oT BepmuHH C,. Ilnockocte APE mnepecexaer peb6po CC, B
Tor’nce M.

a) Jokaxure, utro Touka M — cepeguHa pebpa C"C1 .

0) Haitnure paccrosiHue OT TOYKH A, .J0 IJIOCKOCTH APQ.



10. CrepeoMeTpHUYeCKHe 3a0a9H

10.64.

10.65.

10.66.

10.67.

10.68.

Haiinute o6beMm ky6a ABCDA'B'C'D', ecau cdepa paguyca 41
IIPOXOAUT uepe3 TouKu A, B, C u cepenuny pebpa A'D'.

PaccTossHMA OT KOHIIOB OTpe3Ka A0 HEKOTOPOH ILJIOCKOCTH PABHBI
1 u 3. Yemy MokeT GHITL DABHO PACCTOAHHE OT CEPEAUHBI ITOIO
OTpe3Ka 0 TOH "Ke IJIOCKOCTH?

BoxoBeie rparu nmupamuanl SABC ogMHAKOBO HAKJOHEHBI K OC-
HoBaHMIO ABC, AC =3, BC =4, SC = \[3_8‘ nu ZACB=90°. B ou-
paMuIy BOIHMCaH OMJIMHAP ILIOLLaAbio GOKOBOM noBepxHOCTH 87/3:
HUJKXHee ero OCHOBaHHE JIXKHUT B ITOcKocTH ABC, a BepxHee
HAMeeT 0 OXHOH obmieif TouKe ¢ KaxKAoi 60KoBOIi rpadnio. Kakum
MOJKeT ObITh PaJHuyC OCHOBAHHS 3TOTO MUINHAPA?

Yemy MokeT OLITH paBHA CyMMa YIJIOB, 00pasyeMBIX IPOH3BOJIb-
HOHM IPSMOM C JAHHOM IJIOCKOCTHIO M C IePIeHANKYJAPOM K Heli?

Kakne 3HaueHNA MOXKET IpHHUMAaTh BEJHYHUHA yIJia, IIOJIy4YaeMo-
'O B CE€UYEHHH IIpOH3BOJIbHOﬁ IIJIOCKOCTBIO d)HKCHpOBaHHOI‘O ABY-
T'PaHHOTI'O yrJja BeJIMYUHBI O ?
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I'zasa II. 3agaun no reoMeTpHH

11.1.

11.2.

11-3.

11.4.

11.5.

11.6.

11.7.

11.8.

11.9.
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11. 3apaum Ha poxa3aTenbCTBO

JlokasKuTe, YTO CJEAYIOLNE YTBEPKAEHUS dKBUBAJICHTHHI:
a) TPeYroJbHUK — IPaBUJIbHbIN;

0) Bce MeIMaHbl TPEYroJbHUKA DaBHHI;

B) BC€ BBLICOTHI TPEYTOJbHUKA PAaBHEI;

) Bce OMCCEKTPUCHI TPEYrOJIbHUKA DaBHEI.

JlokakuTe, YTO M3 MeAHUAH JIOOOT0 TPEYyroJbHHKA MOMKHO CJIO-
JKHTh TPEYroJbHHK. BepHO JM aHaJIOTMYHOE YTBEpPIKIEHUE MIJd
BBICOT TPEYTOJIbHUKA?

JoKaXuTe, YTO Yrojs MeXAY CEeKYIIMMH, BRIXOAAIMMHU U3 TOUKU
BHE Kpyra, H3MepseTcs MOJYPa3HOCTHIO ABYX AYTI OKPYKHOCTH,
PacCIoOJIOXK€HHBIX BHYTPH YIJIA.

\

JokasknuTe, 4TO BepPTHKAJBLHBIE YIJIBI MEXKAY IIepeceKaloIuMUCH
XOpAAMH H3MEPSAIOTCA IIOJYCYMMOM JABYX AYr' OKPYXXHOCTH, Ha
KOTOpBIe OHU OIMPAIOTCH.

JlokaKuTe, YTO YroJ MexXAy KacaTeJbHOH K OKPYXXHOCTH M XOp-
Ooii, BRIXOAAINEH M3 TOUKH KACaHWA, U3MepPAEeTCA OJOBHHOH V-
', 3aKJIOUEeHHOH MeXIAy HUMH. -

Xopasl AB u CD OKpy»XHOCTHU C IleHTpoM B Touke O paamyca R
nepecexkaloTca B Touke E. Jloxaxnrte, uto AE: -BE =CE-DE =
= R* - OE*. :

Yepes TOUKY A, JIeKaIyI0 BHE OKPYKHOCTH C IIeHTPOM B Touke O
paauyca R, mpoBezeHsl ceKyiiaa U KacareabHada. Cexymasa mepe-
CEKaeT OKPYXXHOCTh B TouKax B m C, a KacaTeJlbHas Kacaercs
okpyxxHOocTH B Touke D. Joxaxure, uro AD?=AB.AC=
= AO* - R®.

IIycte AD — OmcceKTpuca BHYTPEHHEIO MJIM BHEIIHEro (B 3TOM

caydae TouKa D JexXuT Ha npogosikeHuu BC ) yria TpeyroJibHH-
Ka ABC. oxaskure, uro BD:CD = AB: AC. '

JToKka)XxuTe, YTO B BBIOYKJBIA YeTHIPeXyroadbHUK ABCD MO0XHO

BIMCATh OKPY’KHOCTb TOrJa M  TOJNBKO  TOrga, Korja
AB+CD=AD+ BC.



11. 3agaum HA JOKA3ATEJIbLCTBO

11.10.

11.11.

11.12.

11.13.

11.14.

11.15.

11.16.

11.17.

11.18.

Hokamxure, 4T0 4eThIpexyroJdbHUK ABCD MOXHO BIHCATH B OK-
PY¥HOCTB TOIJla M TOJBKO TOTjAA, Korga LA+ /C =/ZB+ /D.

Hokaxure, uTo ecam Touku A, B, C, D He jexar B OfHOH ILIOC-
KOCTH, TO IIJIOCKOCTb, IIPOXOJAIIAA Yepe3 CepeJWHEl OTPe3KOB
AD, BD, CD, napannenbHa:

a) npamoit AB;

6) nmnockoctu ABC.

HlokaxuTe, YTO B IPOCTPAHCTBE AJIA JIOOLIX YETHIpEX Pa3IHYHBIX
Touek A, B,C,D cepegmem K, L, M, N orpeskos AB, BC,

CD, DA coOTBETCTBEHHO CJYIKAT BEepIIMHAMH NapajjeorpamMMma
KLMN .

JlokasKuTe, YTO €CIM TPHU NPSAMEIE B IPOCTPAHCTBE HE IPOXOMAT
yepes3 OJHY TOYKY M IONAPHO II€peceKaloTcs, TO OHH JexKaT B Of-
HOH IIJIOCKOCTH. ‘

Tpu npsameie npoxogaT udepe3d ToukKy A. Touku B,B’ — ToukH
onHoit npamoii, C,C' — ToYyKH Apyroy mpamoii, D,D' — TouKu

TpeTheil npamoil. JJokakure, YTO OTHOmMEHHE O0BLEMOB ITHPAMUJ,
ABCD u A'B'C'D’ paBHO (AB-AC-AD):(AB"AC'-AD').

Joka)kure, 4TO OTHOIIEHHE ILIOIIAAM MHOTOYTOJBbHHKA, PaCIIOJIO-

JKEHHOTO B OJHOM IIJIOCKOCTH, K ILIOIIAAU €ro IMIPOEKIMH Ha APYTYIO
ILIOCKOCTh PaBHO 1:cos@, rae ¢ — yroJ MeXAy ILIOCKOCTSMH.

Ioxaxure, uto ecin S u P — miomanu ABYX IpaHeil TeTpaszpa,

a — ux obmee pebpo, a o« — ABYTPaHHBIH yroJ MexAy HHUMH,
2SPsina
TO 00’'bEM 3TOT'0 TeTpasApa paBeH —— .,
3a
Hoxka)xkure, 4TO eCIM @ U b — HIPOTHBOIOJOKHEIE pebpa TeTpa-
agpa, d — pacCTOSHHE MEXKAY HUMH, a O — YroJ MeXAy HUMH,
abd sin a

TO 00'bEM 3TOrO TETPA3APaA paBeH

JokaskuTe, YTO IJIOCKOCTb, AEJAINAA MOHOJAM ABYTPAHHBINA yroJ
npu pebpe TeTpasapa, AeJUT IPOTHUBOIOJOKHOe pebfpo Ha 4YacT,
NIPONOPIMOHAJIbHEIE IJIOMIAAAM I'PaHei, 3aKJII0YaKIIUX 3TOT YroJl.
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T'aasa II. 3agauu Mo reoMeTpHH

11.19.
11.20.
11.21.

11.22.

11.23.

11.24.

11.25.

58

Haﬁ,un're reoMeTpU4YeCKoe MeCTO TO4YeK IIJIOCKOCTH, PaBHOYJIAJIEH-
HBIX OT ABYX Pa3HBIX TO4YEK 3TOH IJIOCKOCTH.

Haiizute reoMeTpudecKoe MeCTO TOYEK IJIOCKOCTH, PaBHOY/JaJIeH-
HBIX OT ABYX Pa3HBIX MPSMBIX 3TOH MJIOCKOCTH.

Haiigure reoMeTpHYeCKOoe MEeCTO TO4YE€K MJIOCKOCTH, PaBHOYJAJIEH-
HBIX OT TPe€X MONapHO NepeCeKalIuXCca NPAMBIX BTOﬁ IIJIOCKOCTH.

JaHBI OBe padHbIe TOYKH A M B mJIOCKOCTH M YHCJIO Q € [0; n].
Haiigute reomeTpruyecKkoe MecTo Touek M # A, B miuockocTu, AjasA
KoTopbix ZAMB = a.

ITycts A — ¢uKcHpOBaHHas TOYKa, He JieKalmas B JaHHOM ILJIOC-
KOCTH, a M — mnpousBOoJIbHAA TOYKa 3TOH miockoctu. Haiigure
reoMeTpU4eCKOe MeCTO CepeIuH OTpe3KoB AM.

HaiifuTe reoMeTpUYeCKOe MECTO CEPEIHH OTPE3KOB, KOHILI KOTO-
PBHIX JIEXKAT B ABYX MapaJI€JbHBIX IJIOCKOCTX.

Hanel nBe pasHbie TOUKH A M B npocrpanctBa. Haiiaure reomer-
puuyeckoe MecTo Touek M # A, B mpocTpaHCTBa, AJSA KOTOPBIX

ZAMB =90°.



MABA Ill. HECTAHOAPTHBIE 3A0AMM

12. NoaroroBuTenbHbLIE YNPAXHEHUA

Ona raJaoro 3HAUEHHA G peEIINTe ypaBHEHHE HJIM HEpPaBEHCTBO
(oTHOCHTEJNBHO X).

121. a-x=1. 12.2. a-x<1.
12.3. @ -Dx=a-1. 124. X" %.-o.
x-1

2 _ -
125, *1.o. 126. 2L _o.

xXx—a X —a
12.7. =D _,. 12.8. 2*-=a.

xX—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. " 42.16. aVx =0.
12.17. \/;>a. 12.18. \/;<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.

12.25. sinx = l(a " lj
2 a
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Taasa III. HecrasgapTHbIEe 3a7aYM

12.26.

12.27.

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.

60

* % %

IlokaskuTe, YTO €CJM P —— IMPOCTOE UMCJIO, Gosnbiee 3, TO YUCIO

p® —1 penurca mameno Ha 24.

JlokaxxuTe, 4TO €CJIM p M ¢ — IPOCThle Yucja, Goiapmue 3, TO

gucao p® - ¢° AenuTcs Hameso Ha 24.

Iokadxure, aro uncao 2'° +5'2 — cocrasHoe.
Ioxaxure, aro yncao 222%° + 333%2 — cocrasHOe.
ITokaxure, uto aucao 2010%°° —1 gemurca ma 2009.

Jokakure, 4TO ecJu cyMMa UMD AECATUUHON 3aIIUCHU YHUCJA N
paBHa cyMMe Ou@p AeCATHYHON 3amMcH 4Yucja 2n, TO YUCJIO 7
zeaunrca Ha 9. BepHo i oOpaTHOe yTBepKAeHUE?

Haiigute Bce uncaa Buga 34x5y, kpatueie 36.

Hokaxure, yTo ANsA M1I060r0 HATYPAJIBHOrO N1 4HCIO n’ +n
YeTHOeE. )

IlokaskuTe, 4TO AJNA JIOOGOTO LEJOr0 N 4uUCI0 n° +2n AeauTcs
Ha 3.

IokaxuTe, uTo AJas JOOOTO LEJOr0O n 9HCIO n’° +5n geauTtes
Ha 6.

IlokaxkuTe, 4TO AJNA JIOOOTO IEJOTO0 7 YHCIO n° —n JAeJTNTCA
Ha 30.

JlokakuTe, 9T0 B mocJemosarearHoctm 11, 111, 1111, 11111,...
HeT 4YHCJia, ABJIAIOIIErocsa KBaJpPaToM HaTypaJIbHOTO.

Jokaxkure, 94To Bce yucyaa Buga 16, 1156, 111556, 11115556,...
SABJAIOTCA MOJHBIMH KBaJPaTaMH.

Haiigute mHambGonbmmii oOIMil geauTenh M HaMMeHbIIee o0Imee
KpaTHOe yucea 54 u 72.

Hokakure, 4TO mpH JIOOOM HATypPaJhbHOM SHAYEHHUH 7 YHCJIA
3n+5 u 5n +8 B3aMMHO IIPOCTHI.



12. IlogroroBuTeabHBIE YIIPAKHEHHS

12.41.

12.42.

12.43.

12.44.

12.45.

12.46.

12.47.

1 2-48I

12.49.

1 2.50.

Joxaxkure, 4To AaA J0060r0 HATYpPaJbHOTO n HaubGONLIIMHE 06-
Ui genurens yucea n® +10n+21 u n® +9n + 18 pasen n + 3.

Hoxakure, 4To Jis J1060r0 HATYPAJLHOrO N HaMMeHbIee obmiee
KpaTHoe uucen n’ +6n+9 u n+4 passo n® +10n® +33n+36.

JlokaskuTe, YTO HY NPM KAKOM IEJOM 1 4uciao n’ +5n+16 =He
Jeautcsa Ha 169.

3amnumiure qnéno 0,11(7) B Buze O6GLIKHOBEHHOI Apo6H.
JlokaxkuTe, 4TO UMCIA 32 u V2 + J3 — UppanOHAJIbHEIE.
Hoxaxxurte, uro uuciaa log,3 u log, 6 — mppanuoHanbHBIE.
Pemure ypaBﬁeHne 3x —4y =1 B Heablx YUCJIaX. Y

IokaskuTe, uTo ypaBHeHMe x° +1=3y He MMeeT pemleHHi B Le-

JIbIX YHCJIaX.

Pemure ypaBHeHNE Xy + X +y =0 B IeJbIX 4YHCIaX.

JloKaykuTe, 94TO ecjin XOTA OBl OJHO U3 PAIMOHAJBbHBIX YHUCEJ P H

g OTrIMYHO OT -2, TO HHM OXWH W3 KODHei ypaBHEHUA
x*+ px+q=0 He paBeH 1++/3. B
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T'aasa II1I. HecrannapTable 3agauu

13.1.

13.2.

13.3.

13.4.

1 3.5.

13.6.

1 3.7.

13.8.

62

13. 3apaum Cc napameTpamMmm

HaiiguTe Bce 3HAUEHHS A, IPU KaMJAOM M3 KOTOPBIX
x+ay=1,
MMeeT pellleHus.

ax+y=2a

Hailignre Bce 3HaueHHUS d, IPH KAXAOM H3 KOTOPBIX
(a+)x-y=a+1,
MMeeT pellleHusd.

x+(a-1y=2

Haitnure Bce 3HAUeHMA a4, NPH KaKJIOM U3 KOTODBIX
ax+y=1, .
uMeeT GECKOHEUHO MHOI'0 pelleHHH.
4x -2y =a
Haiigure Bce 3HaueHHss a, TPH KaXIOM H3 KOTOPBIX
ax+y =a

’ He MMeeT pelleHuil.
x+ay=1

Haiiaure BCce 3HaYeHMA a, NPH KAMKAOM H3 KOTOPBIX
ax+y=a’,
HMeeT eIUHCTBEeHHOE pelleHue.
x+ay=1

JIIsi KaXkaoro 3HAUEHUS @ PeIINTe CHCTEMY
(a—4)x +2y =4,
(a -4)°x + 4ay = 16.

HaiiguTe Bce 3HaueHHUs a4, OPH KaKAOM Uu3 KOTOPBIX
x+y=a,
{2x -y=3
HepaBeHCTBY X > V.
HaiinuTe BCce 3HaUeHHs a, HNPH KaKJIAOM H3 KOTOPhIX
3x-y=a,
6x — ay = 4, nUMeeT pellleHUe.
x>0>y

CHCTEMA

CHCTEeMa

cucremMa

CHCTeMa

CHCTeMa

CHCTeMa

HMeeT pelIeHHA U BCAKOE pelleHHe yJOBJIETBOPSET

CHUCTeMa



13. 3agauu ¢ napaMeTpamMu

13.9. Hajigure Bce 3HaueHHMss 4@, HOPH KAXKJIOM U3 KOTOPBIX CHCTEMa

ypaBHeHUH
xy® -2xy -4y +8 -0
\/4 -y " IMeeT POBHO TPH PaBJIMYHBIX PelIeHNs.

y=ax

13.10. HaiiguTe Bce 3HaYeHUS a, OPU KaXXJAOM M3 KOTOPBIX CHCTEMAa

ypaBHEHUH
xy® -8xy-3y+9 o
Jx +3 ’ MMeeT POBHO TPHU PA3JIMYHBIX PEIleHHUs.

y=ax

13.11. HaiiguTe BCe 3HAYE€HUA a , IIPHU KaXJOM U3 KOTOPBLIX ypaBHEHUE
Vx* —4x? + a® = x* + 2x —a MMeeT POBHO TPM Pa3/IMYHBIX PEIIEHUs.

13.12. HajinuTe Bce 3HAYEeHMA a4, IPH KaXAOM H3 KOTOPBHIX CHCTeMa

ypaBHEHUIt

x(.v::2 +y: -2y ‘8) =|%|(2y - 8),

y=x+a

¥MeeT POBHO TPHM pAa3IMYHBIX
pelieHus.

13.13. HaiiguTe Bce 3HAueHHA @, OPH KaXKAOM U3 KOTOPBIX ypaBHEHHe
a-2cosx = x> UMeeT POBHO OJZHH KODEHb.

13.14. Haidinure Bce 3HAUEHHUA a4, OPU KAXAOM M3 KOTOPHIX CHCTEMA

{(x —-a)(ax-2a-3)>0, .
He MMeeT pelleHHi.

ax>4
13.15. HaiinuTe Bce 3HaueHMsA a , IPH KaXXJOM M3 KOTOPBIX CHCTeMa

a’x +2a

— 20,
ax+a° -2

5 He UMeeT pellleHUN.
ax+a>—
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I'nasa III. Hecramgaprasie 3agauu

13.16.

13.17.

13.18.

13.19.

13.20.

13.21.

13.22.

13.23.

13.24.
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Haiinure Bce 3HaueHusA a@ U b, IPH KOTOPHIX CHCTEMAa

xyz+z=a,
xy2’ +z="b, “MeeT TOJbKO OAHO pelleHHe.

Lryt+t=4

HaiinnTe Bce 3HaAYeHHMA 4, IPH KaXJOM M3 KOTOPHIX K3 Hepa-
BeHcTB 0 < x <1 ciexyeTr HepaBeHCTBO

(a2+a—2)x2—(a+5)x—2$0.

Haiinute Bce 3HaYeHMsT @, IPH KaXXJOM M3 KOTOPBHIX ypaBHEHHE
x%® - 2ax +2a -1=0 uUMeeT POBHO ABa PABIUYHBIX KODHS.

HajinuTe HauMeHbHIEE IeJI0€ 3HAUEHWE @, OPH KOTOPOM YpaBHe-
Hue x*-2(a+2)x+12+a’> =0 uMeer pOBHO ABa pABINYHBIX

KODHS. .

Haiigure Bce 3HaueHUA a, MPU KaXKIOM U3 KOTOprX ypaBHeHUe
(@-2)x® +2(a-2)x +2 =0 He UMeeT KOpPHeii.

Haiigure Bce mesible 3HaUEeHUA 4, IPU KaXKJOM U3 KOTOPHIX ypas-
menue (a—2)x° +2(a —2)x+2 =0 He HMeeT KOpHeii.

HaviguTe Bce 3HAYEHUA a, IPH KaXKJOM H3 KOTOPHIX ypaBHEHHe
ax® +2(a+1)x +(a+3) =0 uMeeT ABa KOPHS, PACCTOSTHHE MeXAy

KOTOPHIMH OoJibmie 1.

Haijigure Bce 3HAYEHUA 4, IPU KA’KAOM M3 KOTOPHIX YPABHEHHUE
x2-2ax+2a-1=0 wumeer aBa KOPHA, CyMMAa KOTOPBIX paBHa
HYJIIO.

HaiiguTe Bce 3HAYEHHUA @, DU KAXKJAOM U3 KOTODHIX OAUH KODEHb
ypaBHeHus x> + (2a - 1)x +a® + 2 = 0 BABOe GoJbllle APYroro.



13. 3apgaun ¢ napamerpamu

13.25.

13.26.

13.27.

13.28.

13.29.

13.30.

13.31.

13.32.

13.33.

Haiigure Bce 3HaueHUs 4, NPH Ka)KJOM M3 KOTODHIX CyMMa

KBaJIpaToB qHceJI, COCTAaBJIAIOMIAX peurexnue CHUCTEeMBbI
3x-y=2-a, .
Oyzer HauMeHbIIIeH.
x+2y=a+1, :

HaiinuTe Bce 3HAYEHHMA 4, IPH KAXJOM M3 KOTODHIX CyMMa KBaj-
paToB KOpHe#l KBaJpaTHOro TpexuieHa [(x)=x®-2ax +2a® -
— 6a + 8 TpUHUMaeT HaMMeHbIlee 3HAUEHME.

J1a KaskAoro 3HaUYeHUs a PelINTe YpaBHEHHE

4 -2a(@+1)2"" +a® = 0.

Haiimure Bce 3HAYEHHMA @, OPH KaXKJOM M3 KOTODHIX yPaBHEHHe
2cos2x —4acosx +a’ +2 =0 He UMeeT KOpHeii.

HaiiguTe Bce 3HaueHUA @, IPU KaXXJOM U3 KOTODPBIX YpaBHEHUE
log, ¢ (?+1)= log, ¢5((a —5)x) umeeT pDOBHO /[ABa pa3IUYHBIX

KOPHA.

s xaKgoro 3HaUEHWs @ PEINTe YpaBHEHHE

log ;— v2x +a = 2.

Jlns Kaj)kJoro 3HAUYEHUS] @ PeIlNTe HePaBEHCTBO
3(2x —a) +5av2x —a —2a* > 0.

Halinute Bce 3HAYEHHA a, IPH KaXXJOM H3 KOTOPHIX 00JacTh

- . x*+2ax-4
3HaYeHWH QyHKUUM f(x) = —F——
x*-2x+3

(-3; 2).

COIEepPIKHUTCA B HHTEpBaJje

HU3BecTHO, uT0 x=1,y=-1 — OZHO H3 pelIeHUH CHCTEeMHI
3ax +by = J§g %1—“,

ax® + by’ = 2.

HaiiguTre ocTanlbHbIe PEIlIEHUA CHCTEMBI.
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I'nasa II1I. Hecranmaprabie 3agauu

13.34.

13.35.

13.36.

13.37.

13.38.

13.39.

13.40.

13.41.

66

Hafl,un're BCe 3HaUeHusa a, IIpH KaXJAO0M H3 KOTOPBIX MHOMECTBO
a+2-272 S 5a + 5
a+3  2(2° +3a+3)

KOH-HUOYAb JIyY HA YHUCJIOBOM IIPAMOM.

pelneHuil HepaBeHCTBa COIEPYKUT Ka-

T KaMaoro 3HAUEHUA @ pelIuTe ypaBHeHMe |x+3|-a|x-1|=4.

Havigure Bce 3HaYeHUA a, NMPU KaXKAOM M3 KOTOPBIX YpaBHEHHE
2|x-2|+a+x =4 umeer xoTa 6bl OAUH KODEHb, IPUYEM BCE €r0

'KODHH Jiexar Ha orpeske[0; 4].

Haiigure Bce 3HaUueHNs @, IPH KayXJIOM H3 KOTOPBIX ypaBHEHHE
(x? —(a+1x +3(a - 2)) log, ,(2a — x -1) =0 umeer xora O6bI OAUH
KOpeHb Ha oTpeske[-1;2], a BHe aToro oTpeska KopHeii He

HMeerT.

Hanaute Bce 3HaueHMA a, IPH KaKAOM H3 KOTODHIX CHCTeMa

x-a’log,y =1,
HMMeeT PeIlleHHA M BCAKOE PellleHHe YAOBJIEeTBO-
x+3alog,y=1

pseT HepaBeHCTBY y >1-x.

HaiiguTe Bce 3HAYEHUA @, IIPH KaXJAOM U3 KOTOPLIX IJA JIOO0OTr0
. 2x +by = ac® +c,
b HailigeTcda ¢ TakKoe, YTO CHCTeMa HMeeT pe-
bx+2y=c-1

IMeHnA.

HaiiznTe Bce 3HAUeHHUA @, IIPH KaXJOM M3 KOTOPBIX JAJA JIOOOTr0
x-by+az’ =0,
2bx+(b-6)y—8z=8

b cucrema UMeeT XOTs Obl OJHO pellleHue.

Haitgure BCce Tpoiikm (a,b,c), OpU KOTOPHIX ypaBHEHHE
ax? +bx+c=0 uMeeT eIUHCTBEHHBIH KOpPeHb X =-1, mpuuem
a+b+c=1.



13. 3axauu ¢ mapaMerpamMu

13.42.
13.43.

13.44.

13.45.

13.46.

13.47.

13.48.

13.49.

13.50.

HsBecTHO, uTO ypaBHeHHMe ax’+bx+c=0 He UMeeT KOpHeH u
a+b+c<0. Haiinure 3HaK c.

Yucaa a <0 u b TakoBbl, yT0 X =7 ABASAETCS KOPHEM ypaBHe-
HEA ax’ +bx +2 = 0. Pemmure HepaBencTso ax’ +bx’+2>0.

Haiiznre Bce 3Ha4YeHUA a, NPU KaXKIOM K3 KOTOPHIX rpad@uKu

3x +1 — 4x +3a -7
T ax-1

HYIO IJIOCKOCTb POBHO HA NATH HaCTe.

bysKIUHA Yy = pasbuBalOT KOOpAUHAT-

Ilns Kaxaoro 3HAYEHHUA @ peIINTe ypaBHeHUe
log, (x* — 3a) = log, (ax® - 3x).

Haiinure Bce 3HaUYeHHs @, NPH KaXKJOM H3 KOTOPHIX BCe KODHHU
ypaBHerus 3ax’ +(3a® —12a° —1)x —a(a —4) =0 yHOBIETBOPSAIOT
HepaBeHCTBY | x |< 1.

Jlsa DaHHBIX YHCEJd a = logy x n b=1log, x naiigure
2
yz
lo 1.
gi‘/xyz (x3 j

HajiguTe Bce 3HaAUEHUSA a4 , IPU KAXKAOM U3 KOTOPHIX HEPABEHCTBO

sinx++/3cosx+a-5
log,, 15 > 0 BHIMOJIHAETCHA [JIA BCEX X.

5 5

Haiinure Bce 3HauyeHUA a, IOIpH KamxIOM H3 KOTOPBIX CHCTeMa

a(x—4) =3y + 2),
MMeeT POBHO ABA PA3JHUYHEIX PeIlleHUdAd.

y+\/}_=O ’

Haiigure Bce 3HAYeHMSA a4, NMPH KaXXJIOM M3 KOTOPBIX CHCTEMA
8xy -25=0, '
x? = Y +2x, wuMeeT eIUHCTBEHHOE peIlIeHHE.

“+y’<a
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HJI& KaXJI01ro 3HaYeHHUA a oIlipenejnTe, CKOJBKO pemeHm‘»’I nmMmeeT

lx|+lyl=a,

2

CHCTeMa 2
x“+y° =1.

Haiizure Bce 3HAYEHUA a , OIPHM Ka’KJOM M3 KOTOPHIX M3 HepaBeH-
ctBa x° + y® < a ciegyer HepaBEHCTBO (|x| + 3) (|y| + 3)x < 25,

Haigure Bce 3HaueHMA 4, IIPH Ka)XJOM U3 KOTODBIX CHCTeMa
3
y-x* = -=x-1|,
2 UMeeT eIUHCTBEHHOE pellleHue.
y+4x=a

HaiiguTe Bce 3HaueHHA @, IPH KA’KAOM M3 KOTOPHIX YpaBHEHMe
(x* —x+a® +2)° =4a®(2x® - x +2) UMeeT POBHO TPH PABIMUYHBIX

KODHA.

Haiinure Bce 3HAYeHMA @, NMPH KaXKAOM M3 KOTOPBIX (QYHKIUA
f(x) = a(2sin x + cos® x + 1) He MpuUHMMaeT 3HaUeHHil, GoabIIUX 3.

Haiigure Bce 3HaueHWMsA a, NPH KaXJAOM U3 KOTOPHIX QYHKIUS
f(x) = log g5_g2 (COSX + J8sinx - a) ompejeseHa IIpH BCeX X.

Haiinure Bce 3HaAUEHHUA @, NIPH KAXKAOM M3 KOTOPBLIX HEPABEHCTBO
| 8sin® x + 2a sin x cos x + cos® x + @ | < 3 BHIMONHAeTCS IpHU BCEX X.

Haiigute Bce 3HaueHMs a, IPH KaXJOM M3 KOTODBIX ypaBHEHHE
5cosx +sinx + cos(x — b) = a uMeeT pelreHUe:

a) xoTda OBl HpU OOHOM b
6) npu srob6om b.

Haiinure Bce 3HaueHUA a, NIPH KAXKAOM K3 KOTODHIX YpaBHEHHE

. _ a2
2c0s?(22) = a + V3 sin(2*** ') uMeeT X0Ta GBI OAMH KODEHb.



13. 3agaun ¢ napameTrpaMHu

13.60.

13.61.

13.62.

1 3.63.

13.64.

13.65.

13.66.

13.67.

Haiigure Bce 3HAUEHHMA @, NPH KaXXJOM M3 KOTODHIX CHCTeMa
x* +2ax +4a® -5a +3 < 4siny - 3cosy,
HMeeT eJUHCTBEHHOe
0<y<2n

pPelIeHue.

Haiigure BCe 3HaYeHWs a, NPH KaKAOM H3 KOTOPBIX CHCTEMA
x+y+z=x"+4y°,

HMeeT eTHNHCTBEHHOE PEelIeHHeE.
x+2y+3z=a

Haiinure Bce 3HAYEHHA a, NMPH KAXJAOM M3 KOTODPHIX CHCTeMa
|x* -5x+4|-9x* -5x+4+10x|x|=0,

\ UMeeT eJUHCTBEHHOE
x*-2(a-Dx+a@a-2)=0

pellieHue.

Haiigure Bce 3HauYeHWA @, IPH KaKJOM U3 KOTOPBIX CHCTEMA
4x =a+3-y* +2y,

y 5 HMeeT POBHO JBa Da3JUYHBIX PEIIeHUd.

x“+y° =2y

Haiigure BCe 3HaueHMs a, IPH KaXAOM H3 KOTOPHIX CHCTEMAa

22+ (Ba+2)x +4a® +2a <0,
, R MMeeT XOTsA Obl OMHO pelneHHe.
x“+a" =4

HaiizuTe Bce HaTypaJibHEIE 71, DM Ka)XKJAOM H3 KOTOPHIX apud-
MeTHUYeCKas MPOrpecCHusa He BOCCTAHABJIMBAETCA OJHO3HAUHO IIO €€
CeMHAIIaTOMY WIEeHY X CyMMe NEPBHIX 71 YJIEHOB.

JInsa xaaoro sHAYEHUA a4 HaWAWUTe BCe 3HAUEHHUA X, YAOBJIETBO-
pAMIHe YPaBHEHUIO

2 2
log, [(_x_+_1_)_ —a |=log, @rl log, a.
x x

Haiinure Bce IMOJOKHUTEJbHBIEe 3HAUEHUA @, IPH KaXXIOM H3 KO-
TOPHIX CHCTEMa

(Ix]-5)+(y-4) =9
HMeeT eINHCTBEHHOEe peEIlleHHe.
(x+2)2+y2 =a?
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14. 3apaum
C uenbiMM MMCNaMMm

IlepBhIii ujeH reoMeTPUYECKONl IPOrpecCHUH C IEeJIOYUCJIEHHBIM
3HaMeHaTeJeM DaBeH 5, a paBHOCTI; MeXKJy YTDOEHHLIM BTODHIM
YJIEHOM M IIOJIOBUHOH TpeThero — Ooubine 20. Haiigure 3HaMeHa-
TeJIb TIPOTrPECCHH.

IMocne fgeseHMs ABY3HAYHOIO YHCJA HAa CYMMY €ro AECATHYHBIX
nudp B YaCTHOM MOJy4YMJoch ¢, a B octaTke 6. Ilocie meneHmsa
TOTO JKe YHUCjla Ha Npou3BeJeHue ero uudp B YACTHOM IOTYyYH-
Jock 3, a B ocratke 11. Haiigure 3170 4ncIo.

Y4eHUK IIePeMHOXKHJI JBa JaHHBIX HATYPAJIbHBEIX YKCJA M JOIYC-
TUJI OIIMOKY, yBeJU4YUB npousBeaerue Ha 372. Ilogenus ajas mpo-
BEePKM IIOJy4YeHHBI pe3yJbTaT Ha MEHbllee M3 JaHHBIX 4YHCeJ,
YYEeHUK NPaBUJIBHO IOJy4YMuJ B yacTHOM 90 u B ocratke 29. Haii-
OUTe JaHHEBIE YHCJAa.

MacTep fenaer B yac IeJioe YHCJO geTaseit, Gojabliee 5, a KaxK-
ABIA U3 ero y4YeHMKOB — Ha 2 fgerasu meHblre. OQUH MacTep BHI-
HIOJIHSAET 3aKa3 3a IeJoe YHCJIO 4acoB, a JBa YUeHWKa BMeCTe Ha
1 u 66IcTpee. M3 KaKoro umcJa gerajeil cocTtout 3akas?

Ha dakysnbTer nosaso or HeMegaaucToB Ha 600 3asaBieHU 6OJIb-
ure, 4YeM OT MeJAaJIiCTOB. [[eBylIeK cpeau HeMeTaJIHuCTOB OoJblile,
4yeM cpeiu MeAajlCTOB, B 9 pa3, a IOHOIIEH cpely HEMeJaJUCTOB
Gosbllle, YeM CpeAN MeJaluCTOB, B N pas, IAe I — HaTypajJIbHOe
yucio u 6 <n <13. Haiigure oO0iiee 4ucJO 3adABIEHUI, ecau
cpenu MeJaJUCTOB IoHoIe# Ha 20 OoJsbliie, yeM AeBYIIEK.

 HAMeerca nBa mpoekTa 3acTpoiKM MUKpopaiioHa. ITo mepBoMy mpo-

eKTy IpeAroJaraeTcs IOCTPOUTh HECKOJBbKO OJHMHAKOBBIX IOMOB,
coepKammux B obmiert ciookHocTn 12 096 xBapTup. Ilo BTOpOMY
MPOEKTY MPEeAIoJaraeTca IOCTPOUThL Ha 8 AOMOB 0o0JIbIlle, IIPpHUYEM
JOMOB TaKXXe OJUHAKOBBIX, HO C OOJIBIIIMM YKCJIOM KBApPTHUP B KaXK-
JOM M cojeprkaimux B obureit cimoxkHocTH 23 625 KBapTHp. CKOJIB-
KO JJOMOB IIPEJIIOJIaraeTcs IIOCTPOMUThH II0 IIEPBOMY IPOEKTyY?



14. 3agayy ¢ HeJBEIMH YHCJIAMH

14.7.

14.8.

14.9.

14.10.

14.11.

14.12.

ABUaNMHUIO, CBA3BIBAIONIYIO ABA rOpofia, OGCAYMKUBAIOT CaMOJIe-
Thl TOJBKO Tpex TUmOB. Kakjwli camoser mepBoro, BTOPOro u
TPEThEro TUIIA MOXXeT IPUHATH Ha 60pT coorBeTcTBeHHO 230, 110
n 40 maccaxkupos, a Taxkxe 27, 12 u 5 KonreiinepoB. Bce camo-
JIEThl JIMHUM MOTYT IPUHATH Ha OOpT ogHOBpeMeHHOo 760 macca-
*HUpoB U 88 KoHTeiiHepoB. Haligure uncio AefCTBYOIMX Ha JU-
HAM CaMOJIETOB Ka’XJOoro THUIIa, €eCJAHM HX o0Imee 4YHUCJIO He
IPEBOCXOTHUT 8.

- Ha kmeruyaToit 6ymare BbiieIeH NPSIMOYTOJLHUK Pa3MEpoOM M X N

KJIeTOK, IpUYeM YHuCjJa m U N B3aUMHO IIPOCThIE U m < n . Jua-
roHAJIb 3TOTO0 NPAMOYrOoJLHHKA He mepecexaeT poBHO 116 ero
KJeToK. HaliauTe Bce BO3MOYKHBIE 3HAYEHUS M U N NPH JaHHBIX

i

YCJIOBUSAX.

A, U, B cupenmun Ha TpyOe B yKasaHHOM mnopsaake. K Hum ‘c'ra'Jm
MOACAKUBATHCA APYyrrue O6YKBBI TaK, YTO HMOPSAKOBBIA HOMEp oue-
penHoil OYKBBI B PYCCKOM aJipaBHUTE PaBHSJICA CyMMme HU@p IO-
PALKOBEIX HOMEPOB IBYX IpeabIaymiux 6ykB. C HEKOTOPOro MoO-
MeHTa OYKBbBI CTAJIM HKJIUYECKHU IMOBTOPSTHCS.

1) Kakaa OykBa B IIUKJIHYECKH HOBTopmomeMcff Habope BcTpeua-
Jachk Hanbosee yacto?

2) Mo:xer JM IUKJIWYECKH IOBTOPAIONHIICA HAabOp IpM KaKuX-
Ju60 APYrMX HAYaJbHBIX GYKBaxX COCTOATH U3 OfHOH O6yKBhI? Ec-
JH Ja, TO U3 Kakou?

HaiinuTe Bce LemouyncieHHbIe pemeHnsA CUCTEMEI

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

HaiiguTe Bce IeJOYKCIeHHBIe pellleHUs CUCTEMBI
7875x” = 567y°,
| x| < 25.

Hajinure Bce LieIOYHUCIEHHBIE PEIIEHUA YPaBHEHUS
3(x — 3)* + 6y* + 22° + 3y*2* =33.

1
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14.16.

14.17.

14.18.
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Haitaure BCe 1eJIOUYHCJIEHHEIE perieHus ypaBHEHHA
3x = 5y2 +4y —1 u gokaKuTe, YTO AJS JIOOOTr0 TAKOro pelneHus

(x, y) uucao x° +y® — HeueTHoe.

HalinuTe HamMeHbINIee HeYETHOE HATYpPaAJLHOE UHCJIO, KpaTHoe 9
U faroliee OCTATOK 7 IIpH AejieHuH Ha 13.

IlepBas 6puraza usroroBuia fetasieit Ha 15% OGosbime, ueM BTO-
pas. Bce merasm yJOoKHJIM B OBa SN[MKAa: B IePBHIH AINUK —
meHee 1000 pmeraneii, a BO BTopoii — GoJsiee 1000. CroubKo Je-
TajJeil IOJOXKHWUJIH B IIEPBBIA SAIMUK, €CJIU B HeM OKa3aJI0Ch
2/3 neraneii, U3roTOBJEHHLIX IepBOi Opuramoit, u 1/7 uU3roros-
JIEHHBLIX BTOpO#?

Hafinure yHCIO CTYAEHTOB, CAABIIMX JK3aMEH, €CJIM IIECTasd HX
YacTh MOJY4YHJIAa OIEHKY «yIOBJIETBOPHUTENBbHO», 56% — «xo0po-
mo», a 14 dJesoBek — «OTJINYHO», MPHUYEM OTJIHYHHKHU COCTABH-
au 6osiee 4%, HO menee 9% oT obmIEro YKUciia 3K3aMEHOBABIINX-
cA CTYIEHTOB. '

AGUTYPHEHTHl CHAaBalM dK3aMeHbl B JBa IIOTOKA B HECKOJBKHX
ayauToOpuax. B KajKIoM IIOTOKe yucIo abUTYypHEeHTOB, 3K3aMeHO-
BaBIIMUXCA B KaXJAOM ayAUTOPHH, OBLIO PABHO YHCJIY ayAUTODPHH.
Ecan 6l 3K3aMeHBI IIPOBOAMUJIMCH B APYI'OM KOpIyce, TO UX IIPH-
nIoch ObI IPOBECTH B TPH IIOTOKA, HIPHYEM B KaXKAOM IIOTOKE B
KaJ0oH ayauTopuu abOMTYpPHEHTOB YAAJIOCh ObI paccaguTh IO pPs-
JaM TakK, YTO YHCJO PALOB, a TaK)Ke YMCJIO JoAell B pAxy ObLIO
OBl paBHBIM YHCJY ayauTopuii. Kakoe HanMeHbIIee YHUCIO abHUTY-
PHEHTOB MOTJIO OBITh IIPOK3aMEHOBAHO IIPU 3TUX YCJIOBUAX?

B aByx KopobOkax Jekajii KapaHJallu: B IIepBOH — KpaCHBIEe, BO
BTOPOil — CHHHMEe, IPHYEM KPACHBIX OBLJIO MeHbIIle, YeM CHHHUX.
CHauana 40% kapaugaineil U3 IepBOil KOPOOKM IE€PEJIOMKHUJIN BO
Bropyo. 3areM 20% KapaHpzalei, OKa3aBIINXCA BO BTOPOH KO-
poOKe, MepeoKHUJHN B NEpPBYIO, IIPUYEM IIOJOBHHY H3 IIepeJio-
JKeHHBLIX KapaHpaalueill cocTaBJfAJM CHHHe. B MTOre KpacHBIX Ka-
paHzjamelt B mepBoit KopoOke okasanock Ha 46 Gosnbime, yeM BO
Bropoii. HaliaguTe obIiee KOJIMYECTBO CHHUX KapaHaamie.



14, 3aga49u ¢ HeJBIMH YHCJAMH

14.19.

14.20.

14.21.

14.22.

14.23.

14.24.

14.25.

14.26.

14.27.

Haiizure Bce maphl IeJbIX 4yuceJ @ M b, IjA KaXIOH U3 KOTO-
Jva? - x* ;
pHIX ypaBHeHMe arcsin— —— —a - 2" —
a

2 2
. Na®-x . ,
— | arcsin————+ @ - 2°"™* | = 2ab umeer He MeHee 10 pasinu-
a .

HBIX KOPHEeM.

HaiiguTe Bce 3HAYEHUS 4@, MPU KaXXJOM M3 KOTOPHIX HEPaBEHCTBO
a® |y|<V2(a® - x’) wumeeT HaVMeHBIIee KOJMYECTBO MEJIOUMC-

JIeHHBIX PellIeHUH.

HailiguTe BCe 3HAUEHHMA 4, NPH KaXXJOM M3 KOTOPBHIX HEDPABEHCTBO -
x2-83x+3 lx+a |+ a <0 umeer HamGoJblllee KOJIMYECTBO LEJIO-

YUCJIEeHHBIX pelIeHuH.

Haiinure Bce mesouucIeHHBIE PellIeHNs HePaBEHCTBA

vx* -5x-3<6-x.

Hajigute Bce 1esI0UNCIeHHBIE PEILIeHUs YPaBHEHHA
P+ ) x+y-8)=2xy.

Haiigure Bce maphl HATYPAJBHBIX YMCE] X, J , YVAOBJIETBOPAIOIIHE

2x +47 < 22y - 2%,

cucreMe
{7x +14 <4y,

HaiiguTe Bce IIeJIOYHCIIEHHBIE PELIeHUS CUCTEMBI
x* +y? <16x-22y -1171,
30x —y® > 252+ x° +14y.

Haitgure Bce messle a, .npn KaXXJO0M U3 KOTOPHIX rpaduKu QPyHK-
ouit y = logl/ﬁ(x -2a) u y=log,(x —2a® - 3a®) mepecekarorcs B

TOYKE C IIEeJIOYNCJIeHHBIMH KOOPDAHMHATAMH.

Haiigure Bce a, Ipu Ka)XJ0OM M3 KOTOPHIX YpPaBHEHHE

3 x 3 a-x 3 3 a 5 3 2x-2 3 2a-2x-3 3 2a-5
G5 36 -9 (B ) e

HMeeT XOTA OBl OOAHH KOPEHBb M BC€ €ro KOPHH — IeJIOYHNCJIEHHEBIE.
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ITepsbie 80 KM MyTH M3 OLHOrO IYHKTA B APYTOMX aBTObOyC mMzer 1o
miocce, a ocrasimueca 120 kM — mo rpyHTOBO# Jopore, Ha ABa 4a-
ca ponsiie. CoepminB 6ojiee YeThIpeX PeHCOB IO MAapUIPYTy TyAa
" 06péTHO, OH 3aTpaTuj meHee 168 4, BKJIOUYUAs CTOAHKU B KO-
HeYHbIX OyHKTax. Haiiaure ckopocTu aBM)KeHHs aBToOyca IIO
1Iocce W 1o IPYHTOBOM JOpore, eCJIH 3a BpeMs, KOTOpPOe aBTOGycC
OpoBeJl B JBUYKEHHUH, OH CO CKOPOCTBHIO, paBHOH cpemHeMy apud-
METHYECKOMY 3THX JBYX CKopocTel, rmpoexas 0ul 2100 kM.

Korpa rpys pasinoxuan B Barossl no 80 T, 0fUH BaroH OKa3ajcs
ﬁenorpymen. Ecnun 6b1 rpy3 passioskunu B BaroHel mo 60 T, To
noHazfo6usochr Ha 8 BaroHoB 0oJibllle, IIPUYEM OAMH BaroH ONATH
OKasaJiCd HeJOrpy'KeHHbIM. Eciu Ke rpys pasjoXHJH B BaroHbl
no 50 T, To MOHAMOGHMIOCEH ellle Ha 5 BaroHOB GOJbILeE, IPUYEM BCE
BaroHbl OKA3aIMCh [ONHEIME. Haiifure Bec rpysa.

B cagy 6BLIO MOATOTOBJIEHO YeTHOE YHCJIO AM IJA MOCaZKH JAepPeBb-
eB. Ilocne mocagku s6J10HB, FPYIIL U CINB OKA3aJOCh, YTO HCITOJIb-
30BaHO MeHee TPeTH SM, TpPYI IMocaXeHo Ha 6 OoJbline, uem s6-
JIOHb, & CBOOOZHBIX SIM OKAa3aJIoCh BTpOe OOJIbIllEe, YeM IIOCAXKEHO
cauB. Ecau 661 A610HE mOCaguan BTpoe GOJibIlle, TO CBOGOAHBIX OC-
Tasock 661 59 M. CKOIBKO SIM IJIS IOCAAKYU OBLIO IIOATOTOBIEHO?

Kakoe HauboJibIllee 4YHCJIO YJIEHOB MOJKET COJEp KaTh KOHEeYHas
apumMeTUUYEeCKas MPOTPECCHUA C PA3HOCTHIO 4 IPHU YCJIOBHUH, UTO
KBaJIpaT ee IepBOr0 4YjeHa B CyMMe C OCTAJIbHBIMM 4YJE€HAMH He
npeBocxogut 1007 o

B aByx AmmKax comepiKHUTCA B 00leif caokHOCTH O0ojsee 29 mera-
aeit. Hucyo peranei, comepikalllixcs B IIEPBOM HAIIHUKE, YMEHb-
mieHHOe Ha 2, Oojiee yeM BTpOe IIPEBHIINIAET YMCJO JeTajieil, co-
Jeps;KaIUXCad BO BTOPOM HAINMKe. YTPOEHHOe YHCJIO JeTajeif,

cogepxamuxcsa B IIepBOM dAIllUKe, IIPEBHIIIaeT YABOEHHOE YHCJIO

JeTajei, cogep Kalllixcs BO BTOPOM fAIlUKe, HO MeHee yeM Ha 60.
CKOJIBKO JleTajieil CONEPXKUTCA B KAKAOM ALUKE?

Tpu ManbuMKa XOTeJM BMECTe KYIIUTh ABE ONUHAKOBLIE HUTPYIII-
ku. CJIO’KUB Bce HMMeIOIIHECS y HUX JeHbI'M, OHM He CMOIJIH KYy-
IIUTh Ja)Xe OZHY UTrpyHiKy. Ecam Obl y mepBOro Majb4yuka OBLJIO
BIBOe GOJIbIlle JeHer, TO UM Ha IOKYIKY ABYX HIpYyIlIEK He XBa-
™ao 66l 34 xom. Korma TpeThbeMy MaJIbUUKy IJ00ABUJIH BJABOE
0oJIbIlIE JleHer, YeM Yy Hero OBLIO, IIoCJje MOKYIKHU JBYX WUIDPYILIEK



14. 3agaun ¢ HEeJBIMH IHCIAMH

14.34.

14.35.
14.36.

14.37.

14.38.

14.39.

14.40.

14.41.

y HHUX elnfe ocTaysioch 6 kKom. CKOJIBKO CTOMJIM HTPYILIKH, €CJHU
NepBOHAYAJBLHO y BTOPOro MajibuMKa Oblio Ha 9 Kom. OoJblme,
YyeM y mepBoro? '

Yucao IByXKOMHATHBIX KBapTHUD B JAOMe BUeTBepo OOJIbIIE UMCJIa
ONHOKOMHATHBIX, 8 YHUCJO TPEXKOMHATHHEIX KBapTHP KPaTHO YHC-
JIy OJHOKOMHATHBIX. EcJIM YHMCJIO TPEeXKOMHATHHIX KBApTHP yBe-
JUYUTH BIATEPO, TO UX craHer Ha 22 6GoJbile, ueM JBYXKOMHAT-
HBIX. CKOJIBKO BCEro KBapTHp B AOMe, €CJM UX He MeHbIine 100?

Haf/i;m're BCe€ I€JIOYHCJIEHHbIEe PpellIeHNsd YpaBHEHHNdA

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

HaiiguTe Bce IeJIOYNCIIeHHBIE PellleHUs ypaBHeHUS

14x* —5y* —3x%y? —125x* +82y* +51=0.

Haiiagure Bce 1esI0UKCIeHHBIE KOPHU ypaBHEHUS

cos(g(Sx —J9x? +160x +800)) =1.

Hal‘/i;m're BCe L€JIOYHNCJTI€eHHBIE€ PEII€eHUA CUCTEMbI
4x2+2xy+1 - 7|y|—1 (2 + 2),

sin3£=1.
2

HaiinuTe Bce BHa4YeHHS a, IPH KaXKJOM H3 KOTOPBIX CHCTeMa
{12x2 -4x-2xy+3y—-9=0,

¥MeeT POBHO MATH Pa3JIMYHBIX pe-
axy + ayz + azx > xyz :

IIeHU# B HATYPaJbHBLIX YHCJIaX.
Pemute ypaBHenue cos(n(x + 7 Jx ) sin(% (4x + Jx )) =1.

HaitiguTe Bce TpOMKH umcea (X, Y, 2) , YAOBJETBOPAIOIINE PABEHCTBY

\/3x2—2zz+2y2+2z—6y+j\/4zx—4l+

+ \/2x2 —4+/2(cos my + cos nz) = 0.
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14.42.

14.43.

14.44.

14.45.

14.46.
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Haitgure BCe LeJIOYNCJIEHHEIE peluerus ypaBHEHUSA
x* +1953'" % xy -1995'%y% = 0.

B snuke Haxoaurcsa 13 yepHBIX 11apoB u 17 Genbix. Paspernaercs:

a) YBEJIUYUTE Ha 1 uwucio YepHLIX IIIapOB U OAHOBPEMEHHO yBe-

- JUYUTH Ha 4 YUCJIO OesIhIX;

6) yBeJIMYUTH Ha 2 YHCJIO YEPHBIX IIAPOB M OZHOBPEMEHHO YMEHb-
muThL Ha 1 yucio Oeapix;

B) YMEHBLUIUTL Ha 4 YMCJIO YEePHBIX IIapOB U OAHOBPEMEHHO yBe-
JUYHUTH Ha 5 YHUCJI0 OeJsIBIX;

r) YMEHBIINTE Ha 5 UYHCJIO YEPHHIX INApOB U OAHOBPEMEHHO
YMEHBIINTH Ha 2 YUCJIO OeJIbIX.

MosxHO JH, coBepInas B KaKOM-JIHOO0 MOPAAKE U KOJUYECTBE OIH-
CaHHBIE AeHCTBUA, JOOUTHCA, YTOOBI B AIIHMKE OKAa3aJioch 37 uep-
HBIX 1m1apoB U 43 6eapIx?

JlBe Opuragnl 3eMJEKONOB OAMHAKOBOM nponaBo,unTenLHoc'rﬁ Ka-
XJBIN BBEIPBIJIM 10 OJWHAKOBOMY KOTJIOBaHY. Bropas Gpuraza pa-
6orasa Ha moJsiyaca GoJsinine mnepBoit. Eciau Owl B mepsoit 6purane
O6b110 Ha 5 yes0BeK GoJiblne, TO OHa 3aKoHUYMJA 6wl pabory Ha 2 u
panbmie. Haigure yucIo 3eMJIEKOIIOB B KaKI0¥M Opuraze.

Pora conpar mpubblia Ha mapaj NPAMOYTOJBLHEIM CTpoeM mo 24
YeJIOBEKAa B pAJM, OAHAKO He BCe NPHUOLIBIOIHE COJIAATHI CMOIJIH yda-
cTBOBaTh B napaze. OcraBiIniica OJId mapajga COCTaB II€PECTPOMJIH
TaK, UTO YUCJIO PAJOB YMEHBIIHJIOCH Ha 2, a YHCJIO COJIZAT B Ka-
JKIOM pAxy crano Ha 26 Oojblre yMcJa HOBBEIX pAfoB. Ecam Owl
BCe COJIZATHI y4YaCTBOBAJM B Mapajie, TO POTY MOMKHO OBLIO GBI IO-
CTPOUTH B BuAe KBajgpaTa. CKOJBKO cosaaTr ObLIO B poTe?

Tpu depmepa npusesin 6apaHOB AJIS MPOJAXKH Ha sipMapKe: HepBLIH
— 10, BrOpoii — 16, TpeTHit — 26. B nmepBhIil 1eHL OHN YCTAHOBU-
JI1 OOWHAKOBYIO IeHY (B IeJyioe umcJIo pyOJieil), ¥ KaXAbIM IIpoaas
He MeHee OMHOr'0 0apaHa, HO He BceX. Bo BTOPOH JleHbL OHM HPOAAJIH
OCTaJIbHBIX 0apaHOB, OIATH K€ II0 OZUHAKOBOH, HO Oojsiee HU3KOIf
nene. Ilo kakoil neHe nmpoaaBaanch 6apaHbl B IEPBBIM U BO BTOPOH
JE€Hb, eCJIHN KaKIbIi epMep BRIpYyUYHJ oT npogaxku mo 3500 py0.?



14. 3agauH ¢ HeJBIMH YHCIAMH

14.47.

14.48.

14.49.

14.50.

14.51.

3a BpeMsAa XPDaHEHHs BKJIaLa B 6anke IPOILIEHThEI IO HEMY HaYHMC-
1

1
JAJNNCH eXXeMeCAYHO cHadasa mo 5%, 3aTeM o 11§%, no 77 %
u, HaxoHen, nmo 12%. Iloxg geiicTBMEeM Ka)XIOM HOBOM IIPOLIEHT-
HOM CTaBKM BKJIAJ HaXOAWJICA IleJloe YHMCJIO MECAIEB, & IO HCTe-
YeHHHM CPOKAa XpaHEeHWs IepPBOHAYAJIbHAS CyMMa BKJaJa yBeJH-
ynnacek Ha 180% . OnpesenuTe CpOK XPaHEHHs BKJIAZAA.

m
IIycte — — HecokpaTumas Apo0b, r'le m U n — HaTypaJbHLIE
n

yucaa. Ha kakue HaTypajJbpHBIE YHCJIa MOXXHO COKPaTHUTh ApoOH
3n—-m

ﬁ , €CJIX U3BECTHO, YTO OHA corcpa'rnma?
n+am

B mxosabHOI rasere coobmiaeTcs, 4TO MPOIIEHT YYEHHKOB HEKOTO-
poro KJjacca, IMOBBICHBIIMX BO BTOPOM IIOJYTOAMH yCIIEBAEMOCTbH,
3aKJI0UeH B npegeaax oT 2,9 mo 3,1%. KakoBo HaumMeHbIee
YHCJIO YYEHHKOB B KJiacce?

M3 crpouTesbHBIX JAeTajled ABYX BHAOB MOXXHO cobHMpaTh JoMa
Tpex TumoB. s cGOpkM 12-KBapTHPHOrO AOMa HEOGXOLHNMO
70 onerameit nmepBoro Buaa u 100 BToporo, gaa cOGopku
16-xkBapTupHOro goma — 110 meraneit mepsoro Tuma u 150 BTO-
poro, a ansa coopku 21-kBapTupHoro goma — 150 meraseii mepso-
ro tuna u 200 Broporo. Becero umeerca 900 gerasieil mepsBoro BH-
ga u 1300 Broporo. CKOJBKO M KaKHX IOMOB HYKHO cOOpaTh,
yT0o6BI 00IIlee KOJHYECTBO KBAPTHP B HUX OBIJIO HAUOOJIBIIUM?

C 3aBoza Ha CTPOMKY HY)XHO mnepeBe3TH 24 Ooasmux u 510 ma-
JeHbKUX OeTOHHBIX O6yIoKOB. JlocTaBka GJIOKOB OCYIIECTBJIAETCH
aBTOMAIIMHAMM, KaXKJad H3 KOTOPhIX BMeInaeT 44 MaJleHBKHUX
0JI0Ka B HMeeT I'py3onoabeMHOCTL 19 T. Macca MajeHBKOro 6Jio-
ka 0,2 1, Goapmoro — 3,6 T, GoapImoil GJOK 3aHMMaeT MeCTO
14 manenskux. Haiinure HauMeHbIlee YHMCIO PEHCOB, AOCTATOY-
HOE AJIfA IEPEBO3KH BceX GJIOKOB.

(
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14.52.

14.53.

14.54.

14.55.

14.56.

14.57.

1 4.58.

78

Haiinute Haumbosblllee I[eJIOYKMCJIEHHOE pelleHHne HepaBeHCTBa
4.3 4+ 8" <1,

B wmarasuHe mnpomaloTCsi TBOSAMKKM U po3bl. I'BO3AMKA CTOHT
1,5 y.e., posda — 2 y.e. Ha moKynKy I'BO3IHUK M P03 MOXXHO 3aTpa-
TuTh He Gosnee 30,5 y.e. IIpu aTrom uyuciao I“BOS,ZIHR He MOJIXKHO OT-
JIMYaThCS OT yucia po3 6osiee ueM Ha 6. HeoOxoguMo KynmuTth Mak-
CUMAaJIbHO BO3MOXKHOE€ CyMMapHOe KOJHYeCTBO IBETOB, IIPU 3TOM
FBO3IUK HYXHO KYIHTb KaK MOXXHO MeHblue. CKOJIBKO I'BO3AUK H
CKOJIBKO PO3 MOKHO KYIIHTb IIPH YKASAHHBIX YCJIOBUAX?

MuoxxecTBo cocTouT M3 0OoJiee ceMH pa3INYHBIX HATYPaJIbHBIX
4yycesl, HAaUMeHbIIee 00Illee KpaTHoe KOoTopbix paBHo 210, a mpo-
usBegenre — peaurca Ha 1920 um He ABAseTCS KBaApaTOM HUKA-
KOro IIeJIOr0 4HCJja, NMpHYeM HambGonbInuil oOIuil AesuTesb JIo-
OBIX AByxXx u3 Hux Oosbine egumHunbl. Hadigutre Bce uucia,
COCTaBJIAIOIIIAE 3TO MHOMKECTBO.

CKOJLKO TOYeK C IeJIOUYMCIEeHHBLIMH KOODAMHATAMM HAXOAMUTCSH
CTPOro BHYTPH KPHUBOJMHEHHOH Tpanemuu, oOpasoBaHHON OCBIO

abcuuce, NOpPAMBIMH X = %, x=129 wu rpapukoM GyHKIIUHN

y=1log,x.

HaiiguTe Bce meJsble 3HaYeHUA N, IS KAXKAOTO U3 KOTOPBIX YHC-
a0 log,, ,(n® +2) ABnsAeTCA PalOHAILHBIM.

2000
- s i,
1234567 88...877654321

12345678 99...987654321 8
e —
1999 '

CoxpaTture apobp 0 HECOKPaTHUMOIi.

CKOJBKMMHU CcIIOCO6aMM MOXKHO Pa3OuTh Ha JBe KOMAaHJAbI I'DYIILY
u3 7 MaJIbYUKOB U 8 JeBOUYEeK TaK, YTOOBI B OMHON M3 KOMaH] Obl-
JIO POBHO 4 MaJIbuMKa U 3 JeBOYKHN?



.14. 3agaum ¢ UeABIMM YUCIAMH

14.59.

14.60.

14.61.

14.62.

14.63.

Bunern umeror Homepa ot 000001 mo 999999. Buner cyuraercs
«CHUACTJIUBBIM», €CJIH IMEepBble TPH ero nu@psl He4YeTHHI U pas-
JUYHBI, & BTOpPble — YeTHHI, NpuYeM nudpel 7 U 8 He CTOAT pA-
AoM. CKOJBKO CyIIeCTBYeT Da3JIMYHBIX HOMEPOB «CYACTJIMBBIX»
oueToB? .

a

HUmerorca 12 kapaHaameil NONApHO pPAasJMYHONM AMUHBI. CKOJIb-
KMMHU cIIOCO0aMU MOXKHO YJIOXKHTb MX B KOPOOKY B [IBa CJIOS IIO
LIeCTh KapaHAallled TakK, 4TOOLI B KaXXJIOM cJIoe Rapannaiun OBLIHN
YHOPAOYEHbl [0 BO3pPaCTaHHUIO AJMHEI (CJeBa HAIPaBO), a Ka-
OBl KapaHAAIl BEPXHEro CJIOS JIeXKAJ CTPOro HajJ KapaHAAIIoM
HUXKHETO CJIoa U ObLT Kopoue ero?

Ha pmocke mammcaHo Gosnee 40, Ho mMeHee 48 mesnix uucen. Cpen-
Hee apudMeTHUYECKOEe ITHX YHCeJ PaBHO —3, cpeaHee apuPMeTH-
YyeCKOe BCeX IOJIOXKHUTEJNbLHBIX M3 HHX paBHO 4, a cpegHee apug-

'MeTHUYeCKOe Bcex OTpHIATEJIBHBIX PaBHO -8.

a) CKOJIBKO YMCeJ HAIlUCAHO Ha AOCKe?

6) Kakmwx uunces -HammucaHO OOJIbLIE: ITOJOMKHUTEJIbHLIX HJIM OTPH-
aTeJbHBIX? | '

B) Kakoe HauboJbiliee KOJUYECTBO MOJIOMKUTEIBHBIX YHUCEJ MOXKET
OBITHL CPeAH HUX?

MHOKeCTBO 4YHCeJ] Ha30BeM «KpACHBBIM», €CJIH ero MOXKHO pas3-
OHTh Ha JBa IMMOAMHOJKECTBA C OAMHAKOBOM CYMMOII yHce.

a) fABnseTca I MHOYKECTBO {200, 201,202,...,299} «KpPAaCHUBBIM» ?

6) fIBnseTCA M MHOKECTBO {2, 4, 8,...,2”’0} «KpacUBBIM» ?

B) CKOJNBKO «KDAaCHBEIX$ 4YeTHIPEX3JEMEHTHBIX IIOAMHOXKECTE B
mHOXxecTBe {1,2,4,5,7,9,1 1}?

MHOKecTBO UHCeJ HA30BEeM «KpaCHBBIM», €CJI1 €ro MOXKHO pas-

6HTB Ha ABa IIOOMHOXKeCTBa C OJMHAKOBBIM IIpoOM3BeJeHUeM YHCeJl.
a) fIBAeTCa JIM MHOMKEeCTBO {100,101,102,...,199} «KPacUBBIM» ?

6) SIBIseTCA M MHOMKECTBO {2, 4, 8,...,22016} «KPACHUBBIM» ?

B) CKOJIBKO «KPACHBBIX» YeThIPEX3JEMEHTHBIX IOAMHOKECTB B
mHOXxecTBe {1,3,4,5,6,7,9,11,12} ?
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14.64.

14.65.

14.66.
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¢

Ha nocke HammcaHb! uuciaa 2 u 3. 3a OAMH XOf ABa YHCiaa a # b,
3anMCaHHLIE Ha JOCKe, 3aMEHSIOTCA ABYMS YHCJIAMH: UM a +b u

2a-1,umm a+b u2b-1 (Hanpumep, u3 uyucesg 2 ¥ 3 MOKHO IIO-

Jy4uTh uiau 3 u 5, uau 5 u 5).

a) IlpuBeauTe mpuMep MOCIEIOBATEJIBLHOCTH XOJOB, IIOCJE KOTO-
PBIX OZHO M3 ABYX UMCEJI, HAIMCAHHBLIX HA JOCKE, OKa)KeTCcd 4HC-
Jom 19. ,

6) Moxer nu nocie 100 xon0B 04HO M3 ABYX YMCeJ, HAITMCAHHBIX
Ha JOCKe, OKasaThbcA yucaom 2007

B) Caoenanu 1007 xomoB, IpHYeM Ha JOCKe HHUKOrAa He OBLIO Ha-
OHCAHO OJHOBPEMEHHO ABYX PaBHBIX uyuces. Kakoe HauMeHbliee
3HAUYEHHE MOXKeT IIPHHMMATL PAa3HOCTh GOJIBIIEr0 M MEHBIIEro M3
MOJIYYE€HHBIX YHCE?

IlocsnemoBaTeqbHOCTE @,,Q,,...,a,(11 2 3) COCTOMT M3 HATYPAJIBHBIX

YyuceJ, NPUUYEM KaXIblH 4YJIeH INOCJIef0BaTeJbHOCTH (KpoMe Iep-
BOTO H IlocjieAHero) Gosbiiie cpeaHero apu@MeTHUECKOro coce[-
HHUX (CTOAIIMX DPAJAOM C HUM) YJICHOB.

a) IlpuBenuTe npuMep Takoi IIOCJIEAOBATEIHLHOCTH, COCTOAIEH H3
NIATH YJIE€HOB, CyMMa KOTOpBIX paBHa 60.

6) Mosker Ju Takasa nocneAOBaTeanoch COCTOATH M3 IIATH 4JIe-
HOB U COZEDIKATh ABa OJMHAKOBHIX umcja?

B) Kakoe HamMeHbIllee 3HAYeHHEe MOXKET IPHUHUMATH CyMMa dJe-
HOB TAKOU I10CJIEIOBATEJbHOCTH Npu n =8 ?

Ha gocke mumyT HeCKOJBKO ABY3HA&YHEIX UHcea (He 00A3aTebLHO
Pa3JINYHBIX, 0e3 HyJell B AeCATHYHOH 3amucH) oOIel cyMmoit
363. 3aTeM B Ka)XAOM 4YHCJE IEPEeCTABJAT Ludphl (HanmpuMmep,
yncao 17 samersalor yucaom 71).

a) IIpuBeguTe mpmMep HMCXOOHBIX YHCeJ, AJA KOTOPBHIX CyMMa
MIOJIYYMBIIHUXCA YHCEJ POBHO B 4 pasa 6oJbIlle UCXOLHOM CYMMEBI.
6) MoxxeT U cyMMa IOJYYMBIIHNXCA YnceJ OBITL POBHO B 2 pasa
0oJIbIIIe UCXOAHOM CyMMBI?

B) Haiignre HauboJsiblllee BO3MOXKHOE 3HAYEHHE CYMMbI IIOJYy4YUB-
IINXCA YUCeJI.



14. 3aga4YH ¢ LEeJBIMH YHCAAMH

14.67.

14.68.

Kakoe Hambosblllee KOJHYECTBO YMCEJ MOXKHO BBIODATh M3 MHO-
JKeCTBa BCeX HEYETHBIX YHCeJI, JexKalmux Mexay 16 u 2016, uro-
6Bl HM OXHO M3 BHIOPAHHEIX YHCEJ He [eJIHJIOCh HH Ha OZHO ApPY-
roe?

Kakoe Hambosbillee KOJHUYECTBO YHUCEJ MOXXHO BHIOpDaTh M3 MHO-
JKecTBa BCeX HEYETHRIX 4Yuces, Jexamux mexay 16 m 2000, uro-
OBl HM OZHO M3 BHIODAHHBEIX YHCEJI HE JeJINJIOCh HU Ha OXHO IPY-
roe?
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15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

15.7.
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15. 3apaum
Ha CNOXHbIE NPOLUEHTbI

Ilena Ha ToBap 6nina noshimieHa Ha 25% . Ha cKoJIbKO IIPOIIEHTOB
HaJ0 Telepb ee CHU3HTH, YTOOKI MOJYUYUTh NEPBOHAYAIBHYIO LEHY
ToBapa?

Ilena ToBapa M3aMeHAeTCsS ABa pasa B roj: B alpejie OHA IIOBBIMIA-
ercs Ha 20%, a B cenrabpe cHuakaercAa Ha 20% . KakoBa Gymer
eHa ToBapa B gexabpe 2015 r., ecau B auBape 2014 r. oua co-
craBasama 6250 py6.?

Ilena ToBapa M3MeHseTCs OBa pasa B rOA: B MapTe OHA IIOBHIIIA-
erca Ha 25%, a B okTAOpe cHMkaerca Ha 25% . KakoBa Gymer
neHa ToBapa B Hosabpe 2015 r., ecou B ¢eBpasie 2014 r. oma co-
crasasaaa 5120 py6.?

Ha xakoe HamMeHbIIIEE YHCJIO TIPOIEHTOB CJIEeAYeT YBEJHYUTH Iie-
HY ToBapa, 4ToOuI, mMpoaaBad ero 3ateM ¢ 25% -if CKUAKOM OT HO-
BOM IleHBI, He OKa3aThCsa B yOBITKe, T.e. YTOOBI IE€Ha TOoBapa CO
CKHJKOH ObljIa He MEHBIIIe IepPBOHAYAJIBHON?

Ileny ToBapa cHauayia cHu3nau Ha 20%, 3aTeM HOBYIO II€HY CHH-
3wy eme Ha 15%, um Hakomen,, cHm3uau eme Ha 10%. Ha
CKOJIBKO IPOMEHTOB BCEro CHU3WUJIM MEPBOHAYAJIBHYIO I[€HY TOBa-
pa?

Ha cKOJBKO TPOLIEHTOB HYXHO YBEJHYHUTH paguyc Kpyra, 4TOOBI

moniaab HOBOI'O Kpyra craJja 6oJIbIne Imjaoniag HMCXOOHOI'O Ha
96%??

Pa6oumnit gesp yMeHbIIHICA ¢ 8 4 10 7 u. HacKoJIbKO IIPOIIEHTOB
HYKHO IOBBICHTH HPOM3BOJUTEJLHOCTh TPYZa, UYTOOBI IIPH TEX XKe
paclieHKax 3apaboTHasA IjaTa Bo3pocJsa Ha 5% ?



15. 3agaun Ha CIOXKHEIE MPOLMEHTHI

1 5.8.

15.9.

15.10.

15.11.

15.12.

15.13.

"15.14.

B sanBape szaBon BeimoaHua 105% MecAYHOro miaHa BHIYCKA
OpOAYKIUH, a B peBpajsie U3roTOBMJI npoaykuuu Ha 4% 6osbile,
yeM B siHBape. Ha CKOJBLKO IPOIEHTOB 3aBOJ I€PEeBLIIOJIHHI
JBYXMECAYHLIN [JIaH BRINYCKA MPOAYKIMU?

Pdabpuka 3a mepByio HeaeJo Bhmoanmaa 20% wMecsdyHoOro mjaaHa,
3a BTOpyio m3roToBusa 120% KoJMyecTBa MPOAYKIMM, BEIPAbGo-
TAHHOHN 3a IEePBYIO HEJEeJI0, a 3a TpeThio Heaeaio — 60% mpo-
AYKIUK, BeIpaboTaHHOII 3a mepBble 2 Heaeau BMecTe. KakoB Me-
CAYHBINA IIJIAaH BHIIYCKA, €CJH HU3BECTHO, UTO [JI €r0 BHIIOJHEHHA
HeoOXOOUMO 3a IIOCJEeHIOI HEAEJI0 Mecdlla HM3roroBuTh 1480
eIVHUIL TPOAYKIINH?

3a mepBHIl KBapTaJ 3aBOA BHINOJMHUI 25% TroJoBOrO IJIaHA BHI-
IycKa CTAaHKOB. UncJjla CTAHKOB, BBINYIIEHHLIX 3a BTOPOH, Tpe-
TUH ¥ YeTBEPTHIA KBapTaJkl, HAXOAATCA B OTHOLIEHHN
11,25 : 12 : 13,5. HaiiguTe HpoOIEHT OEPEBLINOJHEHUS T'OLOBOIO
IJIaHA B IIPOIIEHTAaX, €CJM BO BTOPOM KBapTaJjie 3aBOJ BHIAAJ IIPO-
ayknuu B 1,08 pasa 6osble, 4eM B IEPBOM.

IIpu ABYyX mOCJIeAOBATEJBHBIX ONWHAKOBBIX IIPOIIEHTHBIX IIOBHI-
meHHAAX 3apniara pasmepom B 100 y.e. o6patunace B 125,44 y.e.
OmpexnenuTte, Ha CKOJBKO IIPOILEHTOB ITOBHIIIAJIACh 3apIljaTa.

BripaboTka mpoayKmuu 3a rof paGoThl NpeANpPHUATHA BO3POCJA Ha
4%, a 3a caegyloIIMil roj oHa yseauumiacs Ha 8% . Hadigurte
MPOIIEHT CPEJHEro0BOro MpUpoCTa IPOAYKIINH.

ITocne ABYyX IIOCJeZOBATEJLHBIX IIOBBIIIEHWHA 3apIiaTa YBeJIWMYH-

Jiacb B 158 pa3a 110 CpaBHEHHIO C HepBOHaqaﬂbHOﬁ. Ha cxonbko

IPOIEHTOB IIOBBICHJIACH 3apIiijaTa B HepBHﬁ pa3, ecJid BTOpPO€ IIO-
BbILIIeHHE OBLJIO B IIPOIEHTHOM OTHOIII€EHHUH BIBOe 0oJIblie nepBoro?

3apaboTHaa miaata paGodero 3a OKTAOPh M HOAOPL OTHOCHJIACH
1/ . _ .92 }
Kak 1 A 01 3> & 3a HOAOpL M Hexabpb Kgx 2:2 A} . 3a ge

Kabpp pabounii moayuma Ha 40 y.e. 6osbllie, 4ueM 3a OKTAODPBH, U
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15.15.

15.16.

15.17.

15.18.

15.19.

15.20.

84

eme npemuio B pasmepe 40% TpexmecauHoro 3apaborka. Hafinn-
Te pasMep IpeMHH, CUATAA, UYTO YHCJIO paboumx JHeH B KaXKJIOM
MecsALe ONHAKOBOE.

CTOMMOCTh, H3TOTOBJIEHHMA 7. KOpPOOOK  IIPONOPLIMOHAJLHA
n® +5n+17. OmpelenuTe KOJIMYECTBO KOPOOGOK, IIPM KOTOPOM
CTOMMOCTh M3TOTOBJIEHUS ONHOH KOPOOKM MHUHHMAJBHA.

IlpeanpusiTie MPOM3BOAMT TEJIEBU30PHI: IIPH HMITOTOBJIEHHH NI Te-

JIEBH30POB B MeCHAI pacXoabl IIPeANPUATHA Ha BBIITYCK OQHOI'O Te-

40
JIeBH30pa COCTaBJISIOT He MeHee M +270-1(90 - ﬂ

n

pyo6.,

a ILleHa pealn3anny KaXXJA0ro TeJjieBH30pa IIPH 3TOM HE IIPEeBOCXO-

IUT 540—%n py6. IIpun xakomM n Mo:KeT OBITHL IIOJIy4eHa HaMu-

GoJsbIIas exxeMecAYHas NPUOLLTL B JAHHBIX yCIOBHAX?

B pesysbTaTe mpoOBeJeHHOrO B IIIKOJIE KOHKypca IOHBIX TAJAHTOB
58% y4YaCTHUKOB NOJYYHJIH HPHU3bI. [JOBOJHHBEIMM HTOTaMH KOH-
Kypca octaanchk 95% yuacTHUKOB, nmpuueM 60% H3 HUX mOJIy4H-
au npussl. Kakasa yacTh HeKOBOJIBHEIX pe3yJIbTaTaMM KOHKYypca
YYaCTHHKOB IOJIYIHJIA OPU3BI?7 '

B mKoJBbHOM rasetre cooOIIaeTcs, YTO MPOMEHT YYEHHKOB HEKOTO-
pOro KJacca, MOBBICHBIIHX BO BTOPOM IIOJYTOAHH YCIIEBA€MOCTb,
3aKJIIO4YeH B mpegenax ot 2,9% mpo 3,1%. KakoBo HammeHbIIee
YHCJI0 YYEHUKOB B TAKOM KJacce?

ITocme BrIpDYOKM HECKOJBKHMX AE€PEBbEB B IIapKE OKAa3aJIoCh, UTO
YHCJIO OCTABIIMXCHA AEPEBhEB PABHO YHCJY IPONEHTOB, Ha KOTO-
poe 4YHCJIO [AepeBheB YMEHBIIMJIOChL 3a BpeMf BHIpYOku. Kakoe
HaMMeHbIIIee YHCJIO ePEBbEB MOIJIO OCTaThCA B napke?

Caexxue rpubnl cogep:xat nmo macce 90% Baaru, a cyxue — 12%.

KaxoBa Macca cyxux rpu6oB, NOJy4daromuxca u3 22 Kr cBexux?



15. 3axgaun HA CHOMKHBIE IPOYEHTHI

15.21.

15.22.

;

15.23.

15.24.

15.25.

15.26.

15.27.

B cBexkxux rpmbax cojep:xaHUe BOMBI kosebnerca or 90% o
99%, a B cymeHBIXx — oT 30% mo 45%. B Kakoe HauGoibliee
YHNCJO pa3 IPH ITUX OrPAaHWYEHHSAX MOYKET YMEHBILIHTHLCS BeC
rpu6oB B pe3yabTaTe CYIIKH?

B cBesxux rpmbax cogep:xaHue BoABI KoJebiaetrca or 80% mo
99%, a B cymeHbelx — oT 20% 1m0 40%. B kakoe Haumboiabmiee
YKUCJO pa3 IPH 3TUX OTPAHMYEHHMAX MOYKET YMEHBIIHNThCA BeEC
rpuboB B pe3yJIbTaTe CyIIKHU?

CnnaB mMeau u oJsioBa maccoil 8 Kr comepkut p% wmenu. Kaxoit
KYCOK CILIaBa Megu C OJI0BOM, cogepxkamuit 40% osoBa, Hazno
CILIABUTh C IIE€PBBIM, 4YTOOBI MOJYYUTh HOBBIH CILIAB C MUHU-
MaJbHBIM COJEpPXKaHHEM MeIH, eCJH Macca BTOPOro Kycka 2 Kr?

IIns 3aroToBKM ceHa ¢epmep 3 pasa ¢ HHTEPBaJOM B HeZAeNIO
CKaIIMBAJ Ha JYI'y OAHO M TO K€ KOJMYecTBO Tpashl. Ilocne 3
IIOKOCOB Macca TpaBhl Ha JYyry yMeHbInujgachk Ha 78,3% 1o cpas-
HEHHIO C ee 3HAUYEHUEM J0 Hauyaja MOKocoB. OmpesenuTe, CKOJILKO
IPOIEHTOB COCTaBJISeT Macca BCei CKOLIeHHOH TpaBhl OT IIepPBO-
HayaJbHOM MAaccChbl, €CJH eXeHeJeJLbHBIA NMPHUPOCT TPaBhl COCTaB-
aser 10%.

JIBe MaTpelIKu obmeil croumocTbio 225 y.e. OBUIM HPOJAHHI C
ob6meit mpubeLisio B 40% . KakoBa cTOMMOCTh KayKAOM MaTpeil-
KW, eCJHM OT NPOJaKU IepBoi mpubelib cocraBuaa 25%, a OT
npoaaxku BTopoit — 50% ?

O6mumii mpoueHT OpuOBLJIM 3a Bech TOBap, NPOJAaHHEII B Tpex
pasHBIX MarasuHax, cocTaBmi 26,8%, Yepe3 mepBuIii Marasue
6sL10 npogano 60% Bcero ToBapa, uepe3 Bropoii — 40% ocras-
meiics yactn ToBapa. C Kaxkoil IpHOBIIBIO IPOJAH TOBAp uepes
TpeTHil MarasmH, ecJid NPpUOLIJIL OT NIPOAAYKHA B IIEPBOM COCTaBHJIA
30%, a Bo BTOpoM — 25% ?

O0muii mpoueHT HpHUOBIIM 3a BeCh TOBAp, IPOJAAHHBIA B TpPeEX
pasHBIX MarasuHax, cocTasuy 25,4% . Yepe3 mnepBhIil MarasmH
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15.29.

15.30.
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6u110 npogasHo 40% Bcero ToBapa, ueped Bropoit — 60% ocras-
meiica yactu ToBapa. C Kako#l NpHOBLIBIO IIPOJaH TOBap 4yepes
TPeTUii MarasuH, €CJu IPUOLIJIL OT IIPOXAXXU B IIEPBOM COCTaBHUJIA
35%, a Bo BTopoMm — 25% ?

MarasuH moJay4dmsa my»cKoii o6ysu Ha 22 .000 py6. 6oxabmie, yem

. 1 .
JKeHCKO#. 3a HeleJ10 MarasvH IPOJAJ] — 4YacTh MYKCKOU 00yBU
n

1 o,
Hu 1 YacTh KEHCKOl, mpuueM »XeHcKoii mpoganu Ha 4000 py6.

MeHbIlle, YeM MY KCKoil. Ha Kakyio CyMMy MaraswH IOJYYHJI
JKEHCKO# 00yBH, €CJIM M3BEeCTHO, 4TO n — Ieaoe yucao? Ilpu ka-
KHX 7 3ajjadya UMeeT pelieHne?

B menax pexkjaMbl HOBOI MOJEJH aBTOMOOMJIA, aBTOCAJOH yCTa-
HOBMJ CcKUIKY 10% Ha KaXIblil ceabMOii mpoAaBaeMbIii aBTOMO-
6mnp u 20% Ha KaxXIblii ONUHHAAIIATHIN IIpOJaBaeMBEIM aBTOMO-
6uabr HOBOHI Mozenu. B ciayuae, ecam Ha OAUH aBTOMOOGHJIbL
BHIIaAa0T 00e CKUAKM, TO NIpuMeHAeTcA Goiabinaa u3 HuX. Beero
610 mpomaHo 516 aBToMoOOuMIell HOBOIi Mozean. Haiigute BHI-
PYUYKY aBTOCaJIOHA OT IIPOZAXXM aBTOMOOMJIEI HOBOH MOZeaH, ec-
au 6as3oBas HeHa Takoro aBTomobmiasa cocrasiasiaa 20 000 y.e.

Kaxxabiit 13 Tpex GpoxkepoB MMeJ B Hadajle OHS aKIUU KaXXJOro
u3 BUAOB A u B o6uium uucaom 11, 21 n 29 mITYK COOTBETCTBEH-
HO. IleHBI HA aKIMM B TeYeHHE BCEro AHS He MEHMAJHUCh, IPHYEM
IIeHa OZHO#M aKnum BuAa A Obliaa OoJibllie IIeHBI OJHOH aKIIMHU BH-
ga B. K kouny Toprosoro nHs GpoKepaM yAajoch IIPOJaTh Bce
CBOM aKIIMH, BBIDYYHMB OT mpogax mo 4402 py6. xkaxaweii. Omnpe-
JeJIUTe 1eHy IIPOJaXH OJHOM akuuu BuaoB A u B.

BHOBbL coO3ZaHHOE aKIMOHEpHOe OOIIEeCTBO NPOJAAJIO HacCeJeHHIO
1000 cBoux akumii, ycTaHOBUB CKHAKY 10% Ha KaXAYyIO IATYIO
npoxaBaeMyio axkumio M 25% Ha KaKAyi0 TPHUHAAILATYIO IIPOJAa-
BaeMyio akluio. B ciyuyae, eciii Ha OZHY aKIIMIO BBINIAKAIOT 00e
CKHAKH, TO IpUMeHdAeTcA Ooabmiasg u3 Hux. Haiiagure cymMmy, BEHI-
PYUYEHHYIO OT MPOJa:KM BCEX aKMWil, ecau IleHa aknuu (6e3 cku-
nok) cocraBiasia 1000 pyGieii.



15. 3agauu Ha CJIOKHBIC IIPOLEHTHI

15.32.

15.33.

1 5.34.

15.35.

15.36.

Hmerorca 3 maxera aknmuii. O6Iiee CyMMapHOe KOJMYECTBO aKIIMIEL
IepBBIX 2 NAKEeTOB COBIAJAeT C OOIMM KOJHMYECTBOM aKIMi B
TpeTbeM mnaxere. IlepBriii maxker B 4 pasa JemeBje BTOPOro, a
cyMMapHad CTOMMOCThH IIEPBOrO M BTOPOr'O IIAKETOB COBIAZAeT CO
CTOMMOCTEIO TpeThero makera. OfHa aKIIUs BTOPOro IaKeTa HOPO-
JKe OJHOM aKIUM IIepBOro MaKeTa Ha BeJMYUHY, 3aKJIIOYEHHYIO B
npegenax ot 16 Teic. py6. g0 20 ThIc. py0., a LeHa OAHOH aKIUU
TpeTbero IlaKkeTa He MeHbmle 42 Teic. py0. M He OoJbIIme
60 teic. py6. Kakoit HauMeHbIIMi M HAMGONLIIMI MPOLEHT OT 00-
HIero KOJIMYeCTBa aKIMI MOXKeT COJIep)KaThCA B IIePBOM IaKere?

B 6aHK KJajzeTca HEKOTOopas cyMMa JAeHer. B KakoM ciydae Ha
cueTy OKaxkeTcsa OojbIle JeHer: ecjau 6GaHK Hauwuciaser 6% or
uMelomieiica CyMMBbI OAMH pas B I'OJ WM €CJIM BKJAJ 4epes Kark-
JIble TPU Mecsdlla yBeJN4duBaeTca Ha 1,57

BaHk miaHupyeT BJIOXHUTL Ha OZUH rox 40% wuMemoImuxcs y Hero
CPeACTB KJIHUEHTOB B MpOeKT A, a octaidbHele 60% — B mpoekT B.
ITpoekT A MoxkeT mpuHecTH NpHOBLIL OT 19% 10 24%, a B — oT
29% gm0 34% . B xoHIe roga 6aHK 005i3aH BEpHYTHb JEHBI'H KJIH-
€HTaM M BBIILJIATUTH MM IMPOIEHTHl [0 3apaHee YCTAHOBJIEHHOH
CTaBKe. YKa)KHUTe BCe 3HAYEHUS YPOBHA 3TOM CTaBKH, IPH KOTO-
pBIX uHcTasdg NpuOBLIL Oanka OyzeT 3aKJjlOUYeHa B Ipefeax oOT
10% mo 15% oT MMelouXcA y HEro CPeAcTs.

3a BpeMA XpaHeHHs BKJaJa B OaHKe IMPOIEHTHI II0 HEMY HAYHCJIA-

JIICh e)XeMeCSAYHO CHauyajia B pasmepe 5% B mecdn, 3ateM 12%,

1 . .
115 o, ¥, HAKOHeI, 12,5% B mecan. ITox geiicTBHeM Ka)XJAOHM HO-

BOI MPOIIEHTHOM CTAaBKM BKJIAJ HAXOAHUJICA II€JI0€ UHCJO MECAILEB,
a [0 MCTEYEeHUH CPOKA XPaHEHUs MEePBOHAYAJIBLHAS CyMMa BKJaga

1 0,
YBEJUYHJIACE Ha 104—6 %o . CKOJIBKO MecCsIIeB BKJIaJ XPaHWJCA B

Ganke?

3a BpeMsa XpaHEHHs BKJajza B 0aHKe MPOLEHTHI II0 HEMY HAuYHC-

1
JIAJINCH eXKeMeCAYHO: cHauaJja mo 5% B Mecsl,, 3aTeM IO 115 %,
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15.39.
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88

1 o "
o 7?% u, HakoHell, 110 12% B mecan. Iloxg meificTBHEM KaXAOH

HOBOH IIPOILIEHTHOM CTABKHU BKJIAJA HAXOAWJICA IleJIoe UMCJIO MecsH-
IeB, a [I0 UCTEUYeHHUH CPOKa XpaHeHUsd IepBOHayYabHadA CyMMa
BKJaga yBeanumiack Ha 180%. CKOJIBKO MecAlleB BKJAJA Xpa-
HUWICA B OaHKe?

BxiaguuK B Hauajle IePBOTO KBapTaja KJaJeT Ha cuyeT B OaHKe
HEKOTOPYIO CyMMy. B KOHIle KBapTaja Ha Hee HAa4YMCJIseTCH X%,
IocJie 4ero oH CHMMaeT MOJIOBUHY HCXOAHO#H cymmel. Ha ocras-
HIyIOCA 4YacTh CyeTa B KOHIlE BTODOI'O KBapTaja HaduCJIAeTCH
y %, rae x +y =150. IIpu kakoM 3HaUeHUHU X CYeT BKJIAAYUKA B

KOHII€ BTOPOro KBapTaJja OKaKeTCA MaKCHMaJbHO BO3MOKHBIM?

B Hauase roga 5/6 HEKOTOpPOIl CyMMBI JeHET BJIOXKHJIU B GaHK A,
a To, 4TO ocTrajock — B O0aHK B. Eciau Bkjiag Haxomurcsa B GaHKe
¢ HayaJia rojia, TO K KOHILY roZla OH BO3pacTaeT Ha OIpelesIeHHbIH
IPOIEHT, BeJIMYMHA KOTOPOTO 3aBUCHUT OT 6aHKa. MI3BECTHO, UTO K
KOHIIy IIepBOTO Trofa CyMMa BKJAfOB cTaja paBHa 670 y.e., K

KOHLy cieaymomiero — 749 y.e. Ecaum 6bl nepsoHauanbHo 5/6
‘CyMMBI IOJIOKHJIM B 6aHK B, a ocraBmyioca — B 6aHK A, TO 1O

HCTeYCHHH OJHOrO rojia cymMma BrIpocta Owml go 710 y.e. Haiigure
CYMMY BKJIQZIOB IO MCTEYEHHH BTOPOTO I'0Jia B 3TOM CJIydae.

B 6ank momermeHa cymma 3900 Thic. py6. mox 50% romoseix. B
KOHIIEe Ka)XJOT'0 M3 MepBhIX 4 JIeT XpaHEeHUsA IocJie HAuMCIeHUSA
NPOLIEHTOB BKJAAYUK JONOJHUTEIHHO BHOCHJI HA CYeT OZHY U Ty
’Ke ukcumpoBaHHy0 cyMMy. K KOHIly IIATOTO roja IOCJEe HadMc-
JIeHUS MIPOIEHTOB OKAa3aJoCh, YTO Pa3Mep BKJIaJa YBEJIHWYHJICHA II0
CPaBHEHHUIO C IEepPBOHAYAJIBHBIM Ha 725% . Kakyio cymmy BKJIaj-
YUK €XKEerofHO N00aBJAJ K BKJIaLy?

Bank mox ompejesieHHBINI IPOIEHT NPHUHAJI HEKOTOPYIO CyMMY.
Uepea rox yeTBepTh HAKOIJIEHHOM CYMMBI OBLJIa CHATA CO CUETA.
Bauk yBesuuuJ mpoleHT rofoBhix Ha 40 IPOLEHTHBIX IYHKTOB
(To ects yBesuuua ctaBky a% 1o (a + 40)%). K koumy ciaepyio-
II{ero rojia HaKOILJIEHHas cyMMa B 1,44 pasa nmpeBhICHJIa IIEPBOHA-
yaJbHBIN BKJaL. KakoB IPOIEHT HOBBIX I'OAOBHIX?



15. 3agaun Ha Ca0KHBIE NPONEHTEI

15.41.

15.42.

15.43.

15.44.

15.45.

B samBape 2014 r. craBKa IO JOemo3uTtaM B 6aHKe A cocTaBMJa
x % romoBeIX, Torga Kak B sinBape 2015 r. — y % romoBHIX,
IIpU4YeM M3BECTHO, 4YTo x + y = 30. B auBape 2014 T. BKIaguyuk
OTKDBLI CYeT B 6aHKe A, MOJIOKWMB Ha HEro HEKOTOPYIO CyMMy. B
saaBape 2015 r., mo mpolecTBHH rojia ¢ TOr0O MOMEHTA, BKJIATUUK
CHAJI CO cYeTa IATYI0 YaCTh 9TOM CYMMBI. YKa)XHTe 3HAUEHHE X
Ip¥ KOTOPOM CyMMa Ha cyeTy BKJaguukKa B saBape 2016 r. cra-
HeT MaKCHUMAaJIbHO BO3MOKHOM.

JABa Opokepa KyNMJIM aKIHH OJHOTO AOCTOMHCTBA Ha CYMMY
3640 py6. Korma meHa Ha 3TH aKIMM BO3pPOCJAa, OHHM IPOJATIH
yacTh aknuil Ha cymmy 3927 py6. IlepBriit 6poxep mpozanx 75%
cBoux aknuii, a Bropoit — 80% cBonx. IIpu aTom cymma ot mpo-
OaKH aKIWil, MoJydYeHHas 'B'ropmM 6poxkepom, Ha 140% mpeBI-
cuja CyMMy, NOJyUYeHHYIO NepBbIM Opokepom. Ha ckoJIBKO IIpo-
IIeHTOB BO3POCJIa IIeHa OQHOM akuuun?

31 mekabps 2015 r. «CamoBoe TOBapHIECTBO» B3AJO B OaHKe
6 902 000 py6. B kpeaur moxa 12,5% rozoBrix. CxeMa BBIILJIATHI
KpeguTa ciaeaywinasg — 31 mexabps KasKAoro cJeAyIOLIero roga
0aHK HAYMCJSAET IIPOIEHTHI HA OCTABIIYIOCA K 3TOMY. MOMEHTY
cymmy poara (moiar yBenuuuBaeTca Ha 12,5%), satem «Canosoe
TOBapHUILECTBO» mepeBoguT B O0aHK S py6. Kakoit monxHa OBITH
cymma S, uToOnl «CasoBoe TOBAPHIIECTBO» BBIILIATUJIO OOJT 4Ye-
TBIDbMSAI PaBHBIMHU IJIaTeKaMu?

®epmep B3Aa KpeauT B Oamke 1,1 muan pyd. 1 suBapa 2015 r.
Cxema BbIILIATHI KpeAUTa cjeayiolnad — 1 4Yuciaa KaXAOTOo cJie-
Aymouiero mecsana 0aHK yBeJIHMYHBAET OCTABIIYIOCS K 3TOMY MO-
MEeHTy cyMmy pgoJjra Ha 2%, sarem ¢depMmep mepeBoAUT B OaHK
ninatexk. Ha kakoe MMHMMaIbHOE KOJIMYECTBO MecALEB (epmep
MOXKET B3ATh KpPEeJWUT, UTOOBI €)KeMeCAUHLIE BBIMJIAThI OLLIN He
6osee 220 TwIC. PYO.?

Kinuent 31 nexabpa B3An B 6OaHKe KpeAuT B pasmepe S py6. mof
¢uKCHPOBaHHHII HponeHT (romosblix). CxeMa BHIJIATHI KpeAUTAa
caenyomasa: 31 gexkabpAa Kaxkaoro ciexayiomero roga 6aHK yBe-
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JINYNBAeT UMEIOUIUICA Ha 3TOT MOMEHT Jojr Ha p%, 3aTeM KJIu-
€HT IIepeBOAUT B O6aHK (HUKCHPOBAaHHYIO CyMMYy B a pyD. B Kaue-
CTBE UACTHUHOTO (uu MOJIHOTO) moralleHus Aojira. B urore xKiau-
€HT POBHO 3a 2 roja BBIIJIATHJI JOJT IIOJHOCTHIO. Ecau ObI OH
IJIAaTUJA KaXXABIH roj He 110 a py6., a mo b py0., TO BBIILIATHJ OBI
JIOJIT POBHO 3a 4 roxa. 3HaA IPOM3BOJIbHBIE IBE M3 TPEX BEJIUYMH

a, b u p, Hali[UTe TPEThIO, a TAK)XKe BeJIUUYHUHY S.

31 nexabpsa 2013 r. Cepreit B3an B 6auke 9 930 000 py6. B Kpe-

aut nox 10% roxoBeix. CxeMa BBIILIATHI KpeAuTa ciaeayiomiasa: 31

Jexabpsa KaXKAOro CJIeAYIONIero roja 0aHK HAYMUC/IAET MPOIEHTHI

Ha OCTABHOIYIOCA CyMMy Jojra (TO eCTh yBeJHMYUBAET JOJAT Ha
10%), sarem Cepreil mepeBogHT B OaHK OIpeAEJEHHYI0O CYMMY
eXXerogHoro miaarte:xa. Kakoil gomxkHa 6GBITE CYMMa eXXerogHOoro
miaaTexa, 4Toonl Cepreil BHIIJIATHJ JOJT TPEeMA PAaBHBIMH exxe-
TOAHBIMH ILIaTexaMu? ~ :

15 saHBaps nuaHWpyeTCs B3ATh KpeauT B GaHke Ha 19 Mecsnes.
YcioBus ero Bo3BpaTa TAKOBHI: 1 UHMCIa Ka)XJOro MecCsAIla MMeIO-
IIUACA HA BTOT MOMEHT JOJT B3fABLIErO KPEAUT BO3pacTaeT Ha r%
[0 CPaBHEHMIO C KOHIIOM IPeABIAYIIET0 Mecsua; co 2-ro mo 14-e
YHCJIO KaXJOTO MecsAlla HeoOXOAUMO BHIILJIATUTH YaCTh AoJra; 15-ro
YHCJIa Ka)<{JIoro MecAlla JOJT JOJKeH OBITh Ha OAHY U Ty JKe CyM-
My MeHbIIle JoJira Ha 15 uucio mpeabigyuiero Mecana. FsBecTHo,
4yTO 00mIad CyMMa [JOJIIOBBIX BBIILIAT IIOCJE TOJHOI'O MOTAlIeHHS
kpenura O6yzer Ha 30% O6oablle CyMMBI, B3ATOM B Kpeaut. Haiimu-

Te r.

15 auBapsa njaaHupyeTcA B3ATh KpeAUT B GaHkKe Ha 39 MecAInes.
YcnoBuda ero BO3BpaTa TAaKOBBI: 1-ro YMcCjIa KaMKAOT0 MecAlla JOJT
BO3pacTeT Ha p% II0 CPABHEHUIO C KOHIIOM IIPEALIAYIIIEr0 Mecsala;
Cco 2-r0 110 14-e YHCJIO0 KaMXJAOT0 MecCAla HeoOXOAUMO BBIIJIATHUTH
4acTh A0Jra; 15-ro ymMcia KasKIoro Mecana LOJTr AOJDKEH ObITh HA
OHY M Ty Xe CYMMy MeHblIe Aojra Ha 15-e YMCJIO IpeabIAyIero
mecsana. M3BecTHO, 4yTO oOlIasd CyMMa MOJITOBBIX BBEIILJIAT IIOCJIE
IIOJHOr0 morameHus Kpeauta OGyger Ha 20% OGosbllle CyMMBI,
B3sATOMN B Kpeaurt. Haiigure p.



15.49.

15.50.

15.51.

15. 3agaun HA CJONKHBIE IIPOLEHTEHI

MosogeIM ceMbAM Ha HOKYNKY KBAPTHUPHI GAaHK BHIZAET KPEIUT
mof 20% romoBeix. Cxema BBIILIATHL KPEAUTA CJIELYIOIAs: POBHO
yepe3 rof II0CJe BHIJAYM KpeauTa GaHK HAYHCJSAET IIPOIEHTHI Ha
OCTaBIIYIOCA CYMMY JoJra (TO ecTb yBeamuuBaeT Aoir Ha 20%),
3aTeM 3Ta CEMbA B TeUeHHE CJIEAVIOLIEro rojfa IepeBOAUT B OaHK
onpeznesieHHYI0 ((PHKCHUPOBAHHYI0) CyMMY €XKErOZHOrO ILIaTe)xa.
Cemba VBaHOBHIX NJIAHHPYET MOTAlIaTh KPEIUT PABHBIMHU ILIa-
TexxaMu B TeueHue 4 jier. Kakyno cyMMy MOKeT IIPeJOCTABUTh UM
faHK, ecan exKerogHo WMBaHOBEI MMEIOT BO3MOXKHOCTH BRIILJIQUU-
BaTh 1o kpeautry 810 000 py6.?

B wurosne mniaHuMpyerca B3ATh KpeguT B 0OaHKe Ha CyMMYy
4,5 MaH py0Jieit Ha cpok 9 JeT. YCI0BUS €ro BO3BpaTa TaKOBHI:

— KaXXABIH AHBAphb JOJII' BO3PACTAEeT Ha r'% II0 CPABHEHHIO C KOH-
IIOM IpPeJBIAYIIero rofa;

— ¢ ¢eBpasd IO HIOHb KaXKJAOr'0 roga HeoOXOZMMO BHIILIATHTH
YacThb J0JITa;

— B HI0OJIe KaXXJIOro roja AOJr AOJKEeH OLITh Ha OAHY U Ty JKe
CYMMY MEHBIIIe JOJITa HA HIOJb IIPEeABLIAYIIEro roaa.

Haiigure r, ecan M3BECTHO, UTO HANOOJNBIINII IOMOBOM ILJIATEXK IIO
KpPEeSUTy COCTAaBUT He Gojiee 1,4 MJH pyOJieil, a HAMMEHBUIUHA —
He MeHee 0,6 muH py6ueii.

B wuiome mnaHMpyeTcA B3ATb KpeAUT B OaHKE HaA CYMMY
16 muH py0Osieil Ha HEKOTOPHIHA CPOK (IIeJIoe YHCJIO JIET). ¥ CJIOBHA
€ro Bo3BpaTa TaKOBHI:

— KaKIBIH HHBapL Ioar Bo3pactaeT Ha 25% IO CpaBHEHHIO C
KOHIIOM IIpPeALIAYILEro roja;

— ¢ (eBpana mo HMIOHb KaXKIAOro roja HeoOXOZMMO BHIILIATHUTL
YacTh JOJITa; ‘

— B HIOJIe KaXXJAOr0o roja [OOJr AOJKeH OLITh HAa OZHY M Ty e
CYMMYy MEHBIIIe JOJITa Ha MIOJb IPEeALIAYIIEero roja.

Ha CKOJBKO JIeT HYKHO B3ATh KpeAuT, YTOObI O0HIass CyMMa BHI-
ILJIaT IOCJIe ero IOJIHOrO IIoralleHuA cocTaBuiIa 38 MiH py6.?
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I'nasa III. HecrangaprHbie 3a7a4n

15.52.

15.53.

15.54.

15.55.

92

31 gexabpsa 2013 roaa Cepreii B3an B 6anke 9 930 000 py6Gaeit B
KpeaAuT IO 10% rogoBhlx. CxeMa BBIILJIATH KPeJUTa CJIEAYIO-
masa: 31 gexabpsa Ka)Xaoro cjegyiomero roja 6aHK Ha4YHUCJAET
10% nDpoIeHTOB Ha OCTABIIYIOCA cyMMy joJra, 3ateM Cepreil me-
pPEeBOAUT B GaHK OIpeJeeHHYIO CYMMY e)XerojHoro miarexa. Ka-
KOHM JOJ)KHa OBITH CyMMa eKerogHoro miaare)xa, uToOnl Cepreit
BBRIIIATHJI JOJT TPeMs PABHBIMM €KeTOAHBIMU IJIaTeXaMu?

B kxoume roza Ilerp B3an B Oanmke 100 000 pyGieit B xpemur.
CxeMa BBIILIATHI KPEAUTa CJeAylomad: B KOHIE KaXJOro cje-
AyOImero roja 6aHK yBeJHMUYMBAET OCTABIIYIOCA CyMMY AoJjra Ha
oInpejeJieHHOe KOJHUYEeCTBO IIPOIEHTOB, 3aTeM Hrops nepeBOAUT
ouepesHON TpaHmI. Arops BHIIIATHI KpeAUT 3a 2 TpaHINA, Iepe-

.Befia cHauasa 51 000 py6., a morom — 66 600 py6. Iloxg xakoit

npoIeHT 6aHK BHAaa KpeauT IleTpy?

ITo BKIazy A B KOHIle KayXJoro roga 0aHK yBEJIHYUBAET CyMMY,
HMeIoIylocs Ha BKJaje B Hadase roga, Ha 10% B Teuyenue 3 Jer,
a o BKJIagy B — ma 11%, HO TOJNBKO B TeueHHEe NEPBHIX 2 JIET.
HaiiguTe HauMeHBbIee Ilejioe YWUCJO HOPOIEHTOB 3a 3-A rojg IIo
BKJIagy B, nmpm xoTopoM 3a Bce 3 roaa aTOT BKJI&J BCE €Ie OCTa-
HeTcA BHIrOJHEe BKJaza A.

15 aHBapA OB BBIOAH MOJIYTOJOBOH KpPeAWUT Ha pa3BUTHE OH3He-
ca. B Tabaune npeacrasnen rpaduK ero morameHus.

Dara | 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07

Hour 100% | 90% | 80% 70% |60% |50% |0%
(B %
OT Kpe-
AWTA)

‘B KOHIle KaXXJOoro Mecslla, HAYMHAA C AHBApA, TEKYIIUHA JOJT

yBesuyuBasica Ha 5%, a BBIILIATHEL IO MOTAlIeHUIO KpeJuTa IIpo-
HMCXOAWJIH B [IEPBOM IOJOBHMHE KaXJOro Mecsla, HauuHasa ¢ ¢des-
pana. Ha CKOJIBKO NMpPOIEHTOB o0Ias CyMMa BBIILJIAT NPH TaKUX
YCJIOBHAX OKa3ajach 60JIbIlle CYMMEI CAaMOT'0 KpeauTa?



15. 3agaun Ha CJIOKHBIE MPOLERTHI

15.56.

15.57.

Bkjazg B Iiejioe YMCJIO0 MUJIJIMOHOB py0iieil MiaHUDPyeTCA OTKPHITH
Ha 4 roga. B KoHIle Kaykgoro rofa BKJaJ yBeauuyuBaercsa Ha 10%
II0 CPaBHEHMIO C €ro pasMepoM B HaudaJje roja, 4, KpOMe 3TOro, B
Hayajse 3-r0 M 4-ro ToA0B BKJIAJ €KEerogHoO TIIOIOJIHAETCA Ha
1 maH py6. HaiizuTe HaMMeHBIINI pasMep IIePBOHAUYAJIBHOIO
BKJIaJa, NpH KOoTopoM uepe3 4 roja BKJajg Oyzer OGosbiie
10 man py6.

Haranba xodeT B3saTh B kpeguT 1 000 000 py6. mox 10% rogoBrIxX.
IMoramenne KpeauTa MNPOMCXOLUT pas B Ioj DaBHBIMH CyMMaMU
(kpome, mMoxkeT OBITH, TOCJIeLHEH) IIOCJIe HAYWCJIEHUS IIPOIIEHTOB.
Ha xakoe MHHUM&JILHOE KOJHYeCTBO JieT MoxkeT Haranbsa B3ATH
KpeauT, YToOB! exxerogHnle BHILIATH Obin He Gosee 240 000 pyo6-
Jeun? \ ’
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FNABA IV. OTBETbDI

1. PaumoHanbHbie ypaBHEeHMA U HEpaBeHCTBA

11. x=13. 1.2. x=0,x=2.

5
13. x=-4,x=-2, 1.4. le,ng.
1.5. Pemennii =Her. 1.6. x=1, x=2010.

1.7. x=-1, x =2011.

1.8. xziﬁ,x:i-l
2
19. x=1/3.
1.10. x=—33,x=§/§.
, 3
111. x=-2, x=4. 1.12. x = -1.
1.13. x =0. 1.14. x =1.
115. x=-4, x =2. 116. x=1, x =6.

117. x=1, x =-12.

1.18. x=-1,x =17, x = 4+21.

1.19.1<x<2. | . '1.20.x<-3,x>2.
2 3
1.21. 1< x < 2010. 1.22. x <-2011, x> -1.
1.23. x — moboe. 1.24. Pemenuii Her.
1.25. x=3/2.
J10 J10

1.26.  —<x<-1, l<x<——.
2 : 2
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1. PaumonasbHbIe ypPABHEHHA H HEPABEHCTBA

1.27. J3<x<3.

1.28. x<—33,x>§/§7—.

1.29. —é<x<l.
5 3
1.30. x<—§, x>—§.
3 2

1.31. 1;2)U(2;3) ..

~

1.32. (—o0;-1) U (-1 0) U (2; +) .

1.33. x <-4, O<x<l.

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

1.35. x — soboe.

1.36. x <3,x2>25.

1.37. (—o0;-3) U (-2; +).

- 1.38. (—x;-81U [—g;+°0)-

1.39. (-0 T)U (T: —%) U (L +0).

1.40. (~o0;—5) U (1;2) U (6; +0) .

141. -1 <x<6.

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

1.44. (—0;-1-~/2]1U (-2 0)U t—1 +/2).
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Taasa IV. OrBern1

1.45. (—oo;%] U(2;+x).
1.46. -T<x<-3.

1.47. (—0;—-4) U (-1; +) .

1.48. (—%;—2)U(3;+oo).

1.49. (—o0;-3) U (0;+0) . 1.50. 0<x <5 x>12.
151. x<0,0<x<1. 1.52. -1<x.

1.53. 6<x<-5x>1. 1.54. [2;4] U (6;+x) .
1.55. (—oo;—l)U(O;l)U(%;+oo). 1.56. x <-3.

1.57. (~;-23) U (20; +0) . 1.58. x < —/2,x > 2.
1.59. -1<x<0,x>0. 1.60. 4 <x<-3.
1.61. 5<x<-2-2<x<1.  1.62. x<-3, x>5.
1.63. (—0;—4) U (1;+0). 1.64. (-1,0) U (0;1).

1.65. (-6;0).
1.66. (—o; --2-) U (7;2) U (T; +0).
1.67. [-4-3)U(-21].

1.68.x$—£, —1<x<—-2—, x>9.
2 3

1.60. (1, VBT =11 4 1144737
28 77 28

1.70. (—x; 0) U (2; +x) .
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2. HppauuoHaIbHEIe YPABHEHHSA H HEPABEHCTBA

A5-1

1.71. ( ;1)U (05 2

‘1;‘/3 YU (13 +0).

- 1.72. (-8;-2)U(-10).

1.73. (1;2) U (8; +).

- 1.74. (—0;-1]U[1;2]U[45 +0) .

1.75. [-3;-2) U[-1;0) U[1; +o0).
1.76. 9<x<-3, -1<x<0, x=>3.
1.77. 3<x<-2, -1<x<5.
1.78. 0<x<l, 6<x<7.

1.79. (—0;1) U (4; +0) .

1.80. x < 4, —3Sx<—171, -%<x$—2, x>1.

2. MppaunoHanbHble ypaBHEeHMA U HepaBeHCTBa

2-1- x='];,x=1¢ 2-2. x=—\/z,x=\/z.
5 3 3
3.

23. x=5. 24. x =

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

2.7. x=-3. 28. x=1.

29. x=0. 2.10. x = 172_3

211. x =4. 212. x=-27,x=8.
5

213. x =2, 214, x = -3
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Taasa IV. OTBeTHI

2.15.x=0,x=%. 2.16. x = 5.
217. x=5. 218. x=1.
2.19. x=+/3. 2.20. x = 4.
2.21. x=9. 2.22. x = ‘/52”
°2.2§. x=8. 2.24. x=3.
8
2.25. x=—1,x=—3—. 2.26. x =-T.
1 1
2.27.x=0,x=1,x=9. 2.28. x=2—,x=2—.
. 63 728
2.29. 5<x<10. 230, x =L x=L =2,
2 5 5
231. x=-1,x2>2. 2.32.g<xs3.
2.33. 2<x<4.
234.1-5<x<-1, 83<x<1++5.
2.35. x<1.
2
2.36. 2<x<2. 2.37.x > —1.
2.38. -30<x<6. 2.39. b < x.

5 3
2.40.53x<3. 2.41.—1£x<—g,0<xsl.
2.42. x<-1. 2.43. xs—5,——:-$x<4.

5
2.44. x > 1. 2.45. x<—§,x>1.
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3. YpaBHEeHHA M HEPABEHCTBA C MOAYJeM

2.46. 2 < x. 2.47.—2—?sx<-1.
2.48.1<x<3. 2.49. ¥ ., 3.

2 3
2.50.—‘/%‘1 x<l,x>2. 251, -1<x<1.
2.52. 1<x. 2.53. 3‘2‘/g<xs4.

5 5
2.54. x>1. 2.55.1<x<z,§<x.

2.56. 1< x <2, 2<x<:5+—\/g

2.57. 5<x<0.

2.58. -1-13 <x<0, 1+‘/—173xs\/1—3'—1.

2.59. x > dg .
4

2.60. -3<x<2JV5-2-2.

3. YpaBHeHus U HepaBeHCTBa C Moaynem

3-1- x2_2 . 3-2. X =_é-
3
3-3- x:_E,ngo . 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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T'nasa IV. OrBeTH

39. x=-4,x=-1,
310. x=-1,x=1.
341.x=1,x=3.
3.12.x=——7—9,x=—-lé,x=0.
13 2
3.13. x=-3,x =25.
3 1
3.15. ; — — ——3 + ).
(—o 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.

3.27. Pemtenuii Her.

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

3.31. 3<x<-1.

3.33. 3<x<-1.

3.34. xs—4+\/ﬁ,x2\h—9_4.
3 3

3.35. 3<x<-1.

3.36. vl_z‘/?_’sx<o,0<x<1‘.
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3.14.

3.16.

3.18.

3.20.

3.22.

3.24.

3.26.

3.28.

3.30.

3.32.



3. YpaBHeHHS H HepPaBeHCTBA C MOXyJeM

3.37. 3-73

Sx<—1,—1<xs—%,x22.
3.38. x<2,2<x<6,x>8.
3.39. x<4,x=-3,x>-2.

340,21

7 7
341. - 3<x<-2,x=-1,0<x<1.
3.42. 0<x<9.
3.43. —l<x<l.

2 2

3.44. 5<x<-2.
3.45. -3-2/2<x<5.
3.46. x<2-2,x>5+19.
3.47. 4<x<-3,2<x<T7.

348. x<0,1<x<6.

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

3+\/@
5 .

3.50. 3<x<

3.51. -

9+\/57
4

<x<—2,‘—2<x<—1,x>%.
3.52. -200 < x <66, x >199.
3-53- x<—2,x>0.

3.54.2-/3<x<2,4<x<5.
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TFaasa IV. OrBeTnl

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.

102

x<1l,x>2.
-B<x<-3,-3<x<-2,2<x<5H.
—2<xs—§—.
2 .

x>-3.
x<0,x2>1
xs—é,—~8—3x50

2 5

4. TpUroHomeTpuueckme ypasHeHUnA
M HepaBeHCcTBa
xed.
x=(-1)"arcsin> + nmneZ (arcsin_ # l!).‘
6 6 2

x=—£+ﬁ,x=il+2n—n;k,nez.
10 5 20 5

x=Liknx=C1yL+ bnecz
2 12 2
x=——TE+nn; k,neZ.
3
x=£+kn,x:ilarccos§+n7t; k,nelZ.
2 2 4 ‘
n+1n
x =(-1) g+nn;neZ.

x=%+2nn,neZ.

. 3
x =mn-—arcsin—+2nn, n € Z.



4. TpuronomerpuuecKkue ypaBHeHHS M HepaBeHCTBa

4.10. x=§+kﬂ:;keZ.

4.11. x

i£+kn;keZ.
6

4.12. x=i§+2kn,x=%;k,n eZ.

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

4.14. x = —§+ kn, x = arctg3 + nn; k,n € Z.

4.15. x = arctg—;— +kn, kel
4.16. x = —-g+ 2kn, x =2nm;, k,n € Z.
4.17. x = -g+ okm, x = 2nm; k,n < 7.

4.18. x = 2k + ), x = —g+ onm kyn e Z.

4.19. Peiennii Her.

420 ¢- L 4+l 1 2n+1
3 12 6 24

i, kR,n € 7.
4
4.21. x = —arccosg + 2km, k € Z.

422 x="sknx="" 4 onmbncl
2 10

4.23. x=1+~k£,x=—-n—+nn; k,neZ.
24 2 12 '

4.24. x = km; k € Z.
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Taasa IV. OrBeTHl

4.25. x = —arctg(2+ \/§) + kn = (-1)"! % + %E; k,nelZ.
4.26. x =nn,n € Z.

3n
4.27. x = ——;—+kn, x=nmn;, k,nel.

4.28. x = arctg% + kn, x = —arctg% +nm; k,n € Z.

+k—n,keZ.
4

4.29. x =+~
4

4.30. x=i—g+kn,x:§+%;k,nez.
4.31. x=i§+kn,keZ.
4.32. x=i§+kn,x=i%+nn,x:i?—g+mn; k,n,m e Z.

4.33. x = —arctgé + kn, k e Z.

4.34. x=£+kn,keZ.

4.35. x=£+£k, x:£+nn;k,neZ.
4 2 2

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

4.37. x:—£+kn,x:—ﬁ+ﬂ;k,nez.
2 8 2

4.38. x = -2 a.rccosi + 2km, k € Z; — 2 arccos (- -%) + 2nn, n € Z.

J5
T nmw

4.39. x=kn,x=——+—; k,necZ.
12 3
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4. TpurosomerpuYecKHe ypaBHeHHS M HepABEHCTBA

_2n+1
18

4.40. x mneZ,nz9% +4,keZ.

4.41. x:ﬂ+4kn,x=§—+4nn; k,nelZ.

L

4.42. x = +2kn, ke Z.

4.43. x=i1i,/1+g+2kn,k:0, 12

444 x :i%iarccosif—+2kn,kez.

4.45. x = arctg 2k+1+ '422 +4k-15 +nm,
x=tarctg2+mn; k=13,+4,%5,...,n,meZ.

4.46. x = —sinl.

4.47. x = cos2.

2

4.48. x = —.
2

4-49- x:].,x =0-

)

' 4.50. x = i

J5
4.51.%+2kn<x<%“+2kn,kez.

4.52. i—n+2kn3x£%+2kn,kel.

4.53. —'g+kn<x<g—+kn,keZ.
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Tnasa IV. OrBetsl

4.54. 2kn<x < arccosi + 2km,
1 1
arccosg +2nm< x < —arccosg +2(n + Dm,

—arccos% +2m+Dn<x<2m+1)m; k, n, m e Z.

4—-n <x< 4—1t.

T T

4-55- -

4.56.2)(-1)"' "~ 4 nmn e Z; 6) ~ 2%, 11T
1 1’ 4

457. Cibn<x< "4k kel
8 8
3
4.58. 2k + 1)nx < — + 2km,
2
arccos(% + \/5) +2nm<x < arccos(g - \/E) +2nm; k, neZ.
4.59. 2kn<x<2k+1m, ke Z.

4-60- —lsxg—%,le.

4.61. r<mt18 o 18<x<18-3n
4.62.23) (- 1)"+1 +nn,n € Z; 6) L‘?Tn I?Tn

4.63. )+2?+2nn,neZ 0) —%

4.64.a) i£+1m, —E+nn, neZ, 6) — 7TC 8n &,10—1{
3 4 I 3 4 3

4.65. a) x = (—1)”§+ nn, x=n+2nn, ne; 06) —53—n,—3n.
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5. Iloka3zaTeabHble yPABHEHHA H HEpaBEeHCTBA

5. I'onasa'renbuble ypaBHEeHMA U HepaBeHCTBa

514. x=-4,x=-2. 5.2. x=%.

5.3. x=—§3§. 54. x=-2+.7/2.

55, x=1. | 56. x=-1.

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

59. x=1. 5.10. x =1.

5.11. x = 2. 5.12. x =2.

5.13. x=-1. 514. x=-2,x=2.

5.15. x =-3. 5.16. x=3’.

517. x=-3,x=-1. 518. x=2.

519. x=0. 5.20. a) 2,l0g, 7; 6) log,7.
5.21. x=0. 5.22. a) 0,log, 3; 6) log, 3.
5.23. x=0. | 5.24. x=0.

5.25. x =-2. ' 5.26. .x =log2/;3.

5.27. x =-2,x =-1. 5.28. x = log(ﬁvl)/2(2/3) .
5.29.x=0,x=2. 5.30.x=—%.
53.x=-1,x=1. 5.32. x=-2,x=2.

5.33. —%<x. 5.34. x>—%.
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IT'nasa IV. OTBeTHI

5.35. x<7. 5.36. x<—l,x>§.
2 8
5.37. x<0,1<x<3. 5.38. x <-3-+3,x>-3++3.
5.39.0<x<?31—. . 5.40. 4<x<-1.
1 1
541. x = ——. . 542. x<-1,x>——.
2 2
1
5-43- x<_§,x>4. : 5-44- x2—2. L4
5.45. -1<x<0. 5.46. x < 0.
5.47. x> ———.  5.48. x> -3.
lg b
5.49. x <0, x >log, 3. 5.50. x>%.
2 1
5-51- __<x<].. 5-52-—Sx<1-
3 2
5.53. xcR.

5-54- xS—l,x>O.

5.55. 0 < x < log,;(1/3).

5.56. x < log,(1/2), log,(3/5) < x <log,(5/3). *

5.57. x<0.

lg14

5.58. x >4+ ——— _.
lg5-1g7

5.59. x <log,, 2.
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6. JlorapupmuyecKkue ypaBHeHHS M HeDABEHCTBA

. 5.60. x <log,; 5.

5.61.0<x<%.

5.62. %log5 6 < x <loggh.

6. J'Iorapmbmuﬁecxue ypaBHEHMA U HEepaBeHCTBa

61. x=-2. 6.2. x=100.

6.3. x=4. 6.4. x=2.
3

6.5. x:-z—,x:10. 6.6. x=4.

6.7. x:6+—5—— V261 6.8. x=2.

69. x-1. 6.10. x = -3.

6.11. x = 2. 6.12. x =32 -1. -

6.13. x = -4. 6.14. x = 1.

6.15. x = 10, x = 100 000 . 6.16. x = x=4.

6.17. x =10, x=107"5. 6.18. x =1, x = 256.
1 1

619. x=—, x=3. , 6.20. x =, x =16.
27 2

6.21. x =22, x =2, 6.22. x - 3*3‘/5, x = 10.
24

6.23.x:—?,x=20. 6.24. x=1,x=2-22.
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T'nasa IV. OTBeTnl

6.25. x=—, x=3. 6.26. x =0.

O | =

6.27. a)i-g- + 2k k e Z;

5 1x 181
6 6

6.28. a) (~1)" g +nm,neZ

3n

6) —.
| ) 4 :
6.29. x=-2,x=+/33-1. 6.30. x=4.
6.31. x=8. 6.32. x=4.
6.33. x> 4. 6.34.1<x<g.

7 7

6.35. 3 <x<-2. 6.36. 4<x<-3,-2<x<-1.

' 1 1
6.37. 5<x<-3,-1<x<1. 6.38.§£x<§.

1 2
6.39. -<x<—. 6.40. x .

3 3
6.41. Vb <x < -1, 2<x<\/5. '
6.42. (_—5—:—\/—5_-3—;—2)U(—1; ;5_i_‘/_3_3).

2 2
6.43. (1;4). 6.44. 0<x<2.
6.45. x < 4. 6.46. 1 <x <2, x>2.
5 1

6.47.—4<xs—2,—ng<0. 6.48.ZSxS2.
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7. KomOMEHpOBaHHBbIE YPABHEHUSA M HEPABEHCTBA

649. 0<x<—, 3<x<9. 6.50.%<x<1,1<x<2.

1
3
6.51. 0 < x <10, x = 100. 6.52. 0<x<1 V3 <x<9.

6.53. %Sx<1.

v

6.54. 2<x<-1, -1<x<0,0<x<1,x>2.
6.55. -3<x<1, 3<x<4.

6.56. 0<x<2 x>4.

6.57. 0<x<—L, 1<x<3. = ©.58.1<x<4.
J5
- 6.99. 2<x <5, 6.60. 0<x<1.
6.61. x > 2. 6.62. -3<x<77.
26
6.63. —1<xs—§. 6.64. 2<x <3, V3<x<2.

6.65. (2;3) U (5; + ).
6.66. —1000%EIELS Ly £ (, 0 < x < 10060815,

6.67. x > 2.

7. Kom6uHupoBaHHbIEe YPABHEHMA U HEPABEHCTBA

7-1. x=—g,x=—g. 7-2- xS—ZOlO,x22011.
3

7-3. Z<xS7. 7-4- xZO.

7.5. 0<x<64. ' 7.6. x<1,x=3.
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IC'nasa IV. OTBeTHI

7.7.
7.9.

7.11.

7.13.

7.15.

7.17.
7.18.

7.19.

7.20.
7.21.

7.23.

7.25.

7.27.

7.29.

7.31.

112

x < logz(\/é -1), x 2,

DO | =

x<—1,0<x<1._

—3<x<—-2,—1<x<0.
2
- 2<x<—1,1<x<\/§.
—1<x<—£ —<xx<l1
V5’ 5 '
5 1
X=—-—,x=—,
2
x<-2,x>2.
x<—7,£<x<2.
9
_127 688 38
128 ~ 64’ 4

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

x =103, x = 10"3 .
x > 1000.

0<x<999.
0<x<328 x>3%8,

x =10, x =10

7.8. x<log,2,1<x<5.
1

7.10. 0 <x < —.
2

7.12. x =2 +J10.

7.14. x> 0.

7.16. x < 0.

7.22. x < -2.

—1—,x=10.
10

7.24. x =

7.26. —1— <x<100.
10

7.28. 0<x<—,x2>4.

1
4
7.30. 1< x < 5loe:7 = 7loge5

7-32- x=i, leo
81 3



7. KomOMHEHpOBaHHBbIE YPABHEHHA M HEePABEHCTBA

7.33.0Sx$ﬂ 7.34. x = 2.
16
7.35- x < 2 . 7-36- X = —2.
7.37. x=9. 7.38. 2<x<-1,1<x<2.

7.39. x = log, 4.

7.40. —2<x£—log3i.
3
7.41. —<xS?;x>3.

7.42. ——<xsgg;x > 2.
11

7.43. x<-2, x=-1, x> 3.

7.44. x < L;log, 7T <x < 2.

7.45. x<0,0<x<2, log,6<x<3.

7.46. 0<x<4,4<x<T.

7.47. —5<x<1—\/5,3<x<\/5+1.
7.48. -1<x<0.

7.49. x < -log, 10.

7.50. log,(5/4) < x < log, 3.
751.0<x<2,x>4.

7.52. 1- ;/Zi

Sx<—1,1<x52\/§.
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Cnasa IV. OrBeTHI

7.53. 0<x5—3l——,x>1.

232

7.54. 0< x

IA
00| =

,le<2.
2

7.55. x=3,x2>8.

k

7.56. S+ p B E Loz
6 2 3 2

7.57. x = —gefkn, kel

7.58. x ="+ knx=2 2" 2 e,
4 9 3

7.59. x = iarcsin—lg-e'————- +kn, ke
1g(V2 ++/3)
7.60. -1<x<3
7.61. -4<x<1
7.62. (0;1)U(1;2)
7.63. x ==, x = 2%,
3 3
7.64. x = © — arcsin \/52— 1 +2km, k € Z.

7.65. x = kn, x=%+2nn; k,nelZ.

7.66. x=§+2kn,x=¥+2nn,x=5—:+2mm k,n,meZ.

13

7.67. —56£+2k1t3x£%+2(k+1)n,keZ.

7.68. 2kn<x<g+2kn,keZ.‘

7.69. -§é’5+2kn <x< —%+2kn, keZ.
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:8. CHereMnl

7.70. x:%+2kn,keZ.
7.71. E+k1c<x<£+k1:,keZ.
4 3
7.72. arctg 5+ 2kn < x < (2k + 1w, x ¢g+2n1t; kneZ.

7.73. —g—+2k1th<g+2k1t, g+2nn<xs§g—+2nn; knelZ,

—HESx<—ﬁ,——3£<xs—4,x=—E.
2 6

7.74. sin (1‘- - @)] < x <sin (-’3 (1- @)J.
4 6 4 6

7.75. 2.
[ ]
7.76. 1.
7.77. x = V3 -1 '
2
7-78- x = _’gkt-, _1'1'-‘73
16 8
7-79. X _—.,&.
6
8. Cucremsl
57
8-1. = ——, = 17
X 2 Y
5 11
8.2 x=3, ——1,x:—’ —- —
y 3'Y73
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T'nasa IV, OTBeTHI

5
8-4- x=_, = ——.
2 y
8.5. x=5,y=-2.
8.6. x=—3,y=(—1)’”-l-g—+7m,-neZ.
8.7. x=§+nn,y=«/§,neZ.
2n 1
8.8- x=j:_+21th, :_,n Z-
3 y=3 e
89. x=3,y=-9.
8.10. x =log, 3, y = log, 2.
8.141. x=-2,y=0.

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

LY

8.13. x=1tn,y=§—1rn;x:Z—+7tk,y:—1tk; n,

8.14. x=£i1+nn,y=£:{:1—nn;neZ.
8 12 8 12

8.15. x=1,y:—g;x=—2,y=3.
8.16. x =1, y =log, 2.

8.17. x =4,y =4.

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

1
8-19- ==y =1.
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8. CucreMBl

8.20.

8.21.
8.22.
8.23.

8.24.
8.25.
8.26.
8.27.
8.28.
8.29.
8.30.
8.31.
8.32.
8.33.
8.34.

8.35.

x=81y=0.

x=4,y=1;x=-§,y=132.
x=1,y=2;x=1,x=—;i;—,y=——258—,z=~%)58—.
x=2,y=3;x=%,y=——2§7—.
x=2,y=1;x=—1,y=?'2§.

1
=1-log,3,y==.
x og,3, ¥=¢

x=1y=3.

x =10,y =15; x =15, y = 10.
x=1Ly=1.

x=1y=5.

x=4,y=2; x=4/3,y=-2/3.
x=0,y=-7/2 x=y=21.
x=1/2,y=8/2.

x=32,y=2.
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T'aasa IV. OrBeTH!

8.36. x

8.37.

8.38.

8.39.

8.40. x

8.41.

8.42.

8.44.

8.45.

8.46.

8.47.

8.48.

118

3

].y \/_,x—E =9

x=,(—1)"§+7m, y=%+1rk; n,keZ.

x=iﬁ+2nn,y=(—1)k£+nk;n,keZ.
4 6

gz, 1in

12°Y " 12
n

= 6+27tn y = (-1)* —+1tk

X =

ig +2nm, y = (-1)* g +nly n,m, k1 € Z.

x=—£+nn+£k, y=—£+nn—£k; nkelZ.
4 2 4 2
PP .. N S . )
8 2 5 2 5

27
X = arccosﬂ + 27k, y =+ arcsinﬂ +2nn; x=- arccos—z + 27k,
28 28 28 .

Y= —arcsinﬂ+21m, k,neZ.
28

x =10,y =15, z = 6.
x=—},y=1.
x=1Ly= E')Jc_-fl y=2.

2
x=2,y=-1 x—1—72 y=—-;—.
x=—%,y=%;x=2,yeR.



9. IlnraHuMeTPHIECKHE 3aAAYH

8-49- X = i

8.50.x=\/§,y=i«/§;x=— 2,y=+vJ2.

8-51- x:9,y:1-

\/(_5—2.

8.52. x = log,(v6 - 2), y = log, 5

8.53. x =3,y =

8.54. x

8.55. xzm,y=m.
8.56. x=1,y=3.

8.57. x=72,y=—3;xeR,y=1.
858. x=—,y=—,2=-12.

8.59. x=3,y=3,2=3.

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

9. NnaHumeTpuueckKkue sanaum

9.1. 61;/5. 9.2. 3.30.
9.3. 7. 9.4. 202,8.
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Taasa IV. OrBeTnl

9.5. 2:5.

9.7. \J15+643.

99. *.
6

9.11. \/§+-2§75.

9.13. 10r%(\3 +%).

V3 -2
5

9.17. 18: 7.

9.15.

9.19. Rsin2a.

9.21. E, arcsini, arcsinE.
2 13

9.23, 32 .
5

9.25. ~ 5%
- 12° 12

9.26. RV2 B2

9.27-

b ’ R
2  2cos(n/8)

a® sin Bsin(a + B)

2sina

9.28, _csin2a

T
2si + —
Sll’l((l )

120

2

9.6' »
4-x

1

'

7

|

9.10. V3 +1.

n+3
67

9.12.

9.14. 6.

9.16. 11.

9.18. 5, 20.

9.20.

4./6
=

9.22. 228 .
25

9.24. 9:20.



9. IInaEuMeTpHYECKHE 3a0a9H

9-30- 6. ¢

9.29. R-sinZa-tg%.
9.31. M. 9.32. 21
2 6+ \/6
9.33. 1. 9.34. 4.
9.35. 6 - 2.6. 9.36. 5‘/72_1 X
_ 2
9.37. 2515 . 9.38. P~ &
64 2 2
9.39. 389.. 9.40. 16.
9.4, YE-a +(®+aftg’a 9.42. 16
4sina 5
2 _ 2y 2 _ p2?
9.43. 2.6 . 9.44. V(b a4)(a ).
9.45, 2sinpsiny 9.46. arccos .
3sin(B + ) 5
9.47. 90°, 10°, 80°.
2 2
9.48, 2™ __2m .
Jam? —n? Jam? -n® Jam? - n?
9 g O
9-49- Y 9-50- TCtg T e
2 A 4
9.51 L 9.52 f____M
7 cosa e b s

9.53. 9,48,4 u 44/10.

121



TCaasa IV. OrBeTH!

a+b+ec

9.54. S-= Jp(p-a)p-b)p -¢), rAe p=———,

2

hc=§, mcz-!—\/2a2+2b2—c2, l = ab(l—c—z),
c 2 (@a+?d)

‘rzngw—ww—mw—a,R:gg.
p p 48

9.55. 2tb-¢

9.56. 5 = g-\/m(m— m)m —m,)m -m.), tae m=Te T T T T

2
1 -1 a1 )

9.57. S = (4JH(H “hYH - B)H - h;l)) , roe H = W

9.58. 21 <.

a
cosfcosy
9.59, SOSPCOSY
cosa

9.60. d’ =2(a’ +b*)-d’,ectu a-b<d,<a+b

(uEAaYe mapajieorpaMMma HET).

9.61. a) 4\/'2_6 , 0) TaKoro TpeyroJlLHMKa HET, B) g
9.62. 30°, 75°, 75° i 150°, 15°, 15°.

. 3 . 3
9.63. arcsmg WIA T — arcsmg.' ‘

9.64. \5 - 243, Aarcsin ———1—-, n — arcsin .
25 - 243 5-243

1 1
i b5 + 2\/§ , aresin ———, arcsin ———.
2.5 + 243 J5+243
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10. CrepeomeTpHYeCKHe 3a7aIH

9.65. Her, 1.X. arcsinE > r > 5—“, OTKYyZa ZE + 25 + arcsinE > .
4 21 21 21 4

9.66. 6) 10'.
9.67. 6) 160'.
9.68. 1: 4.
9.69. 1: 2.
9.70. 2:1.
9.71.5:4.
9.72. 1842 .

9.73. 25: 36.

10. Crepeomerpuueckme sapgaum

nHR?
12

10.1.

274 -7)
—

10.2.

10.3. 48n/11.

10.4. d’sinasinpy/cos’ a —sin’p .

10.5. i/SVsin% J3(2cosa-1) .

10.6. 6.
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I'nasa IV. OrBeTHI

10.7.

10.8.

10.10.
1 0.1 2.

10.14.

10.16.

10.18.

10.19.

10.20.

- 10.21.

10.22.

10.23.

10.24.

124

a/ 4sin9 l—ésin
2 3

tgg
arccos ——.
J3
216.
27
16
7
>
J6(5 - 15)
10 )

4/5ad - 8/2d?

a’ @
= /l—ct ol o
2 g [2)

2+J§+«f§.

12
13+41°

( 180 1 je
——arccos— | .

T T

J2R
J2+3°

10.9.

10.11.

10.13.

10.15.

10.17.

2a*

9,/3cos¢ .



10. CrepeoMeTpuuecKHe 3aKa4u

10.25. 12n°.

10.26. (1+\/£) :8.

10.27. —.

10.28.
10.29. 28.3.

10.30. arccos —9——
150 + 2443

10.31. —.

10.32.

10.33. —.

10.34. 24.
10.3S.
10.36. 8.

10.37. 20.

10.38. arccos(46/+/2641).

22
5

10.39.
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Fnaha IV. OrBeThl

10.40. 1024/9, 2arctg(v/34/4).

3J41
=

10.41.

10.42. 9:95.

10.43. 7:20.

10.44. 7/3.

10.45. 2.

10.46.
10.47.

10.48. 90°.

10.49. B.
10.50. Jb® -a®.

10.51. arccos L .
a

10.52. d sin a.

10.53. actga.

10.54. «.

10.55. /61.
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10. CrepeoMeTpHUecKHe 3aJa9H

10.56. 6)

IR

10.57. 55.

10.58. 6)
10.59. —.

10.60.
10.61. —.

10.62. ——.
10.63. —.

10.64. 512.
10.65. 2 wau 1.

10.66.

O | =
o

10.67. 90°.

10.67. Bce: or 0° xo 180° (He BKMOYMTENBHO).
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Caasa IV. OTBeTHI

11.2.

11.19.

11.20.

11.21.

11.22.

11.23.

11.24.

11.25.

12.1.

1 2-2-

128

11. 3apaum Ha onaaarenbcrso

Hesepno.

ITO — cCepeAWHHBLIA NEPHEeHAUKYJIAD K OTPEe3Ky C KOHIAMHU B
3THUX TOYKAaX. ‘

Ecnu nasHble npsMble IMapaJijielbHbI, TO 3TO — MpsAMas, mapaj-
JeJbHAsA UM M IPOXOAAINAA MEXXAy HUMHU HA PAaBHOM PaCCTOSHHH
OT HHX; €CJH ’Ke JaHHble NpsAMbie IepeceKaioTcs, obpasys [aBe
napbl BePTHKAJbHBIX YIJIOB, TO 3TO — JBe NpAMbBIE, CJIyKalue
OHCCeKTpHCAMH 3TUX YIJIOB.

9TO — 4YeThIpe TOYKHM: OJHA M3 HHUX €CTh LEHTP OKDPYXXHOCTH,

BIIMCAHHOM B TPEYroJIbHMK, OOpa3soBaHHLIN JAHHLIMHM IIPAMBIMH,

a OCTaJbHble — IIeHTPhl BHEBIMCAHHBIX OKPY’KHOCTEH.

1. Eciim o = 0, TO 370 — zABa Jay4a npsaMoii AB.

2. Ecau o = 7, TO 3T0 — HHTepBan AB.

- 8. Ecain 0 < o < m, TO 370 — ABe aAyru AB, CHMMeTPHYHBIE OTHO-

CHUTeJIbHO NIpAMOii AB, Ka)xkaaa — Mepoit 21 — 2a.

ITO0 — IJIOCKOCTh, IPOXOAAIIAS uyepe3 CepelJHHY OIHOrO M3 OT-
pe3koB AM mapaJuieJIbHO JaHHOH IIJIOCKOCTH.

9TO0 — IJIOCKOCTBL, ITPOXOAAIIIas Yepes3 CepefUHy OJHOTO U3 YKa-
3aHHBIX OTPE3KOB IIapaJlJIeIbHO JaHHBIM IDAMBEM.

Ito — cdepa (¢ BLIKOJOTHIMH TOYKaMuU A U B), mocTpoeHHasa Ha
orpe3ake AB Kak Ha AuaMeTpe.

12. NMoaroToBuTenbHbLIE YNPaXHEeHMUA

a:O,xe@;a;tO,x:l.
a

1 1
a=0,xecR;a>0,x<—3a<0,x>~-.
a a



12. IloaroroBuTebHBIE YNIPAKHEHUA

12.3.
12.4.
12.5.
12.6.
12.7.
12.8.
12.9.
12.10.
12.11.
12.12.

12.13.
12.14.

12.15.
12.16.
12.17.
12.18.
12.19.

12.20.

a=1L,xeR; a=-1,xe; az+]l,x=

a+1’

a=1lxeJ;a=1l,x=a.

a=1L,x=-1; a=-1,x=1;, a =1, x = +1.
a=*1,xe; a++l,x=1.

a=0,x#0; a=1,x€J; a+0,1, x=1.
a<0,xed; aZO,x:i\/E.

a<0,xeR; a20,x>\/z,x<—«/z.
asO,xeg;'a>O,—JZ<x{JE.
a<0,x€®; az20,x=za.

x =|a|.

a<0,xe; a>0’,—a<"x<a.

' x>a,
a<0,xeR; a=0, .
x <-a

a<0,xeT;a>0x=ad’.
a=0,x>20; a#0,x=0.
a<0,x20; aZO,x>a2.'
a<0,xed; a>0,0<x<a’.
a<0,xe; a>0,x<1og2a.
a<0,xeR; a>0,x>log,a.
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T'nasa IV. O'rne'l_'m

12.21. a<0,xe€J; 0<a=#1,x=0; a=1,xcR.

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

a<0,xed; a=1,0<x=1;
12.23.
O<a<l,x>1 a>1,0<x<1,

12.24. |a|>1,xcQ;

a|<1,x = tarccosa + 2nn,n € Z.
12.25. a=il,x=ag+21cn,neZ; aztl,xed.

12.26. p°-1=(p-1)(p+1) oba MHOMKUTENS YETHBIE U ONHUI

JHUTCA Ha 3.
12.27. p*-¢ =’ -1)-(¢*-1).
12.28. 2 +5% =(2° +5°) - (2°.5°)".
12.29. 222 1 333%* = (22211Y? + (333™)%.

2010 _
12.30. 20107 -1 _ 1+2010 + 2010°% +... + 2010%°;

2010-1

12.31. Her: Hanpumep, n = 333.
12.32. 34 452, 34 056, 34 956.
12.33. n®+n=nn+ 1)> -— OOUH M3 MHOMUTEJIeH YETHBIM,

12.34. PaccMOTpeTh OCTAaTKHM OT AEJEeHHS Yucja n Ha 3:
n=38k+r,r=0,1,2(r =-1,0,1).

12.35. n’ +5n=6n+ (1 -Dn(n +1).
12.36. n’ —n = (- n@n + 1)(n* +1).

12.37. KaxJoe 4yucyio, HAYUHAA C TPETHEI0, UMEET BHUJ:
n =100k + 11 = 4(25k + 2) + 3.
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13. 3agaun ¢ napamMeTpamMu

12.38.

12.39.

12.40.

12.41.

1 2.42.

12.43.

12.44.

12.47.

12.48.

12.49.

13.1 -

13.2.

13.3.

13.4.

13.5.

n n-1 n-1
111...1555...56 = (333...34)%.
18, 216. '
JIro6oii oOIUil JeJanTesns 3TUX YHCeEJ ABJAETCA AeJHTEEeM YHCia

5(3n + 5) — 3(5n + 8) = 1.

n® +10n +21 = (n+3)n +7),

n+9n+18=(n+3)n+6), n+6u n+7 — B3aMMHO NPOCTEIE.

n*+6n+9=m+3)° n+3 un+4 — B3AMMHO IPOCTHIE.

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

53
450°

x=4n-1y=3n-1LneZ.
PaccMoTpeTrh OCTaTKH OT JeJIeHHA JIEBOM M MpaBOi yacTH Ha 3.

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

" 13. 3apaumu c napameTpamMm
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T'anasa IV. OrBern1

13.6.

1 3-7.
13.8.

13.9.

13.10.

13.11.-

13.12.

13.13.

13.14.

13.15.

13.16.

13.17.

13.18.

13.19.

13.20.

13.21.

13.22.

132

8 y_2(a—6)'
(a-4)a-8)’ a-8
a=2 xeR,y=x+2;a=4,a =8 — pemeHHu Her.

az2,ax4,a+#8 x=-

a<6.
a=2.

O<a<ll<a<4.
1
O<a<—,a=3.
37 ¢

a<—-4,-4<a<0.

a=2—2\/§,03a<4,4<a<4\/§.

2-2J2<a<0:0<a<-2+2J2.



13. 3agaun ¢ napamMerpaMu

13.23. a=-2,a=1.

13.24. o =-4.
13.25. a=—.

13.26. a=2.

13.27. a<0 x=1log,a*a>0 x=1log,a’,x=1log,a;a=0 — pemenui

HeT.

13.28. a<-2,a > 2.
13.29. 7<a#17,5.

13.30. -4<a#-1 x=38-+a+5; Ipu oCTANLHEIX a4 KODHeil HeT.

2 2
13.31. a <0 x>4az+a;a20 x>a -;Qa.

13.32. 3-2J5 <a <10 -2.
5
13.33. x=-—,y=2,
X Yy 4
13.34. a<-3,a=-1,a>3.

a+:;a=1,x21.

13.35. |a|>lLx=La=-1,-8<x<1lal<lx=1x=

13.36.

W
IA
)
IA
o

13.37. 1<a<3,a=4.

13.38. a 3.

13-39- _1 S a < 0 .
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Tnaasa IV. Oreserst

13.40.

13.41.

13.42.

13.43.

13.44.

13.45.

loa<2

2 3
a=c='l,b=l;a=0,b=c=—.

4 2

c<0.
- 7<x<ﬁ.
0<ac<l.
0<a<1,1<as3,x='—a—3;a>3,x=a,x=—a—3_; IpH OCTAJIb-

HBIX @ pelleHuil HeT.

13.46. a =0, 2+JV3<a<2+5.
13.47. 6—a+—b:—?£—lZ npu a #0;6 npu a=0.

a+b+ab
13.48. %<a<8,a>12.
13.49. —§Sa<—§—,—§<a<0.

2 4 4
13.50. as—sﬁ,a25£.

4 4

13.51. IIpu a<1 n a>+2 peuleHur Her; npu a=1 u a=+2 — ue-

TeIpe pemenus; fipu 1 <a <'J2 — Bocems penieHuii.

13.52. 0<a<8.

13.53. ﬁ——ﬂ,x——é.

. 32 8

13.54. a=+/2,a=1+ */l—i” :
-3<ac<l.

13.55.
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14. 3agauu ¢ HeJIBIMH YHCJIAMH

—5<a<—\/ﬂ, —x/2—4I<a<—3.

13.56.
13.57. -BSaso.
5
13.58. a)-/26-1<a<26-1; 6)-v/26 +1<a <26 -1.
13.59. -1<a<2.
1
13.60. a=—-——, a=2.
3
13-61- a=—11.
48
13.62. a=-1, 1<a<3, 4<a<6.
13.63. - 8<a<0.
16
13.64. - 2<a<—ﬁ—,0<a<x/§.
13.65. n =33.
' 1
13.66. IIpu 1< a # 2 paBa pasINYHBIX peIIeHUHA x=a~1,x=—-—1; npu
2

13.67.

14.1.
»1 4.2.
14.3.
14.4.

14.5.

a = 2 eIUHCTBEHHOE pelleHne x = 1; npu a <1 peineHuii Her.

2, J65 + 3.
14. 3apaum c LensiMM YUCcnamm
3.
83.
49, 83.
24.
832.
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C'nasa IV. OTBeTnt

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=-7,y=T;x=-6,y=6.

14.'11' x=y=0;x=13,y =5x = +24,y = 20.
~14.12. x=6,y=11,2=0,x=0,y=11,2=0.
1413, x=15n*-6n,y=3n-LineZ.
14.14. 189.

14.15. 764.

14.16. 300.

14.17. 648.

14.18. 160.

14.19. a=4,5,..., b=-2 a=34,..., b=-1.

J2

14.20. ?<a<1,\/§<a<2.

14.21. a=—4,—§sas—g.
2 4

14.22- x=_1,x=30

14.23. x=y=0x=y=2%x=0,y=3;x=3,y=0.

14.24. x=l,y=6;x=l,y=7;x=2,y=7.
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14. 3agaun ¢ HEJBIMH THCIAMH

14.25. x=11,y=-9.

14.26.

14.27.

‘ 1 4-28-

14.29.

14.30.

14.31.

14.32.

14.33.

14.34.

14.35.

14.36.

14.37.

14.38.

1 4.39.

14.40.

14.41.

14.42.

1 4-43i

a=-2,a=0.

24, 7.

70.

132.

x=-2,y=0x=0,y=-2x=-3,y=0x=-1Ly=2.

x=2,y=13x=-2,y = 13.
x=-31,x=-7.

x=1xl,y=Flz2=-1.

5

—<aX<

11

x=@4n-37%n=12,...

(2V2,-4,-4);(2V2,-2,2) .

x=y

6
13°

0.
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Taasa IV. OrBernt

14.44.

14.45.

14.46.

14.47.

14.48.

14.49.

14.50.

14.51.
14.52.
14.53.
14.54.
1 4.55.
14.56.

14.57.

14.58.
14.59.
14.60.
14.61.

14.62.

138

6,25.
144.

375,125.

12 mMecanes.

11.

33.

(0):574:1 16-RBaanngﬁ " o,unnﬁanna'rb 12-kBapTHUpHI
20.

x=-2.

11 rBosauk u 7 pos.

A ={6,10,14,30,42,70,105,210} .

642.

n=>5 .

11111111
111111111°

1960.

7200.

132.

a) 44; 6) oTpuuATEJLHEIX; B) 17.

a) na; 6) mer; B) 8.



15. 3agaumn Ha CJOKHBIE IPOLMEHTHI

14.63. a) Her; 6) 1a; B) 2.

14.64. a) Hanpnmel;, (2,3); (5,5); (9,10); (17,19); 6) Her; B) 2.

14.65. a) manpumep, 4;9;13;16;18; 6) na, sanpumep, 4;9;13;13;9; B) 36.
14.66. a) 15 unces, paBHbIX 19, 1 oxHo uucio 78; 6) Het; B) 1650.
14.67. 672.

14.68. 667.

15. 3apgaum Ha CNOXHbIE NPOLEHTbI

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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Taasa IV. OTBernt

15.13.
15.14.
15.15.
15.16.
15.17.
15.18.
15.19.
15.20.
1 S.Z‘i .
15.22.

15.23.

15.24.
15.25.

15.26.
15.27.

15.28.
15.29.

1 5.30'

140

25%.

166 y.e.

4.

n=3800 u n=600.
20%.

33.

20.

2,5 Kr.

70.

80.

Ecn®¥ 60<p<100, Tto 2 kr, eciu p =60, To snr06Goit K
Maccoit m, rae 0<m <2, eciim 0 < p <60, 10 O KI.

90%.
90 u 135 y.e.
20%.
10%.

5000 pyOueit; n=5.
10 002 000 y.e.

426 n 142.



15. 3agaun Ha CJIOHBIE NPOIEHTHI

15.31.
15.32.

15.33.

15.34.
15.35.
15.36.
15.37.

15.38.

15.39.

15.40.
15.41.
15.42.

15.43.

15.44.

15.45.

15.46.
15.47.
15.48.

15.49.

962 500 py6.
12,5% u 15%.

BO BTOPOM.

15%

12.
100.

841.

210 TeIC. pPYO.

60.
25.
37,5.

2 296 350.

6.

(@ -b) (100 + p)* =10 000, S =

3 993 000 py6.

3.

2 096 875.

100a (200 + p)
(100 + p)?
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TCanasa IV. OrseTnr

15.50. 20.

15.51. 10.

15.52. 3 993 000 py6uei.
15.53. 11. |

15.54. 9.

15.55. 22,5.

15.56. 6 maH.

15.57. 6.

142
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