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BBEQEHME

Hacrosamaa KHHra -moCBAIlleHA Haubojiee TPYAHON yacTH EZMHOro rocyJapcTBeHHOTO BK-
3aMeHa 10 MaTeMaTUKe — 3aJaHUAM C Pa3BEePHYTHIM OTBETOM.

B nacroamee BpeMmss EquHbIN rocyJapCTBeHHBIN 3K3aMEH 110 MATeMAaTHKe IPOHUCXOAUT IIO
BCEMY KypCYy 3JIeMEHTapHOil MaTeMaTHMKH B paMKaX IIPOTpaMMEI cpefiHeil 1Kok, HoBbli Bapu-
aHT EI'O cocTOUT M3 ABYX 4acTei:

. mepBas — coZiep Kamjas 3aJa4y ¢ KPaTKHM OTBETOM;
. BTOpasa — coJiepaxaiad 3afa4y ¢ KpaTKHUM OTBETOM M C pa3BepHYTHIM OTBETOM.

TFapanTHeil ycnemHoil ciayu sK3aMeHa, COAEPIKAINEro KaK IPOCThie, TAK M CJIOXKHBIE (He-
CTaHJapTHbIE) 3ajauM, sIBJSETCA He HATACKMBAHME HA HK3aMeHANMOHHBIE BADHMAHTHI IIPOILIBIX
JIeT, a CHCTeMaTH4eCKoe yriayOJeHHoe U3y4yeHHe IIKOJbHOTO Kypca MaTeMATHKH. OTO H3ydYeHHe
BKJIIOYaeT B cebA peryjasapHyio paboTy, pelleHHe M OOCYKJeHHE C YUUTEJAMH, MpernojaBaTesid-
MU KYPCOB M KDY’KKOB Pas3sJMYHBEIX MaTEeMaTHYECKHX CIOXKETOB, IPHUEMOB, HJAEH M IOAXONOB K
PEeLIeHuIo 3a1a4. ]

OpHako njsi TOro, 4ToObl YCIEIIHO BECTH IIOATOTOBKY K 3K3aMeHy, HeoO0XOAHMMO HMMeThb
JOCTATOYHO IOJHYIO UM KAYeCTBeHHYIO NMOAOOPKY 3ajau — 3aJad, COAep’KallluX caMble pasHbIe
MaTeMaTU4eCcKue BbIpaKeHUA U (PYHKIMH, MCIOJb3YIOIUX IJA CBOEro pellleHHA pasHoobpas-
Hble HJed U MEeTOJbl, Pa3/JIMYAOINUXCA KaK [0 CJOXKHOCTH, TaK M IO IIOCTaHOBKe. B coBpeMeH-
HOH y4eOHO-MeTOANUYeCKOH JINTepaType, KOHEYHO JKe, MOKHO OOHapyKUTh HEOOXOAHMMBIN MaTe-
pHaj, HO AJIA 3TOrO: '

. BO-NIEPBLIX, IPUJETCH XOPOIIEHBKO IIOTPYAUTHCA HaJ €ro IOMCKOM H aHAJIM30M;
. BO-BTODPHIX, NTOTpedyeTcA 3apaHee 3HATh, YTO MMEHHO HEOOXOAMMO K JaHHOMY 9K3aMEHY.

Ilpennaraemas KHMra Kak pa3 M IpHM3BaHa IIOMOYb INKOJBHHUKY (WMJIM €rO0 HAaCTaBHHUKY) B
yKaszanuoMm oTHomeHuu. OHa 3afiymaHa NpeXkJe Bcero Kak COOpPHHUK 3ajau AJId CaMOCTOSATEIBHO-
ro pemenusa. Keratu, ¢ 9Toi 1espio Bce 3a7ayu B Heil CHaG)KeHBI oTBeTaMu. KHHra mosBoJiser
BBINYCKHHUKY IOJHOCTBIO MOJATOTOBUTHCA K IpelcTodnleMy ExnMHOMYy rocyzapcTBeHHOMY 3K3aMe-
HY 110 MaTeMaTHKe, 0COOEHHO KO BTOPOM ero 4acTH.

OCHOBHOH IeJIBIO 3TOM, TAaK CKa3aTh <«BY30BCKOM», YaCTH BapHaHTa (B OTJHUYUE OT €ro
MepBOi 4acTH, HOCAIlEH XapaKTep «3adeTa» IO KYpCy MaTeMaTHKM CpeIHeH IIKOJIbI) ABJIAETCS
auddepeHIMa A BBIIYCKHUKOB II0 MX BO3MOMKHOCTAM JaJibHeHIero o0yyeHus B By3axX C pas-
JIMYHBIMH TPeOOBAaHUAMH K MaTEeMAaTHUYECKOM MOATOTOBKE YUaI[UXCH.

3anaHusa Bcell yacTH 2 npefHa3HaUYeHbI AJIA IPOBEPKHU 3HAHUH HA TOM YPOBHE TPeGOBAHWIA,
KOTOPBIA TPaJHIIMOHEH B By3aX ¢ NpodHMJILHHEIM 3K3aMeHOM II0 MareMaTHKe. OHH MO3BOJISAIOT
0COOEHHO TIIaTeJIbHO OTOMPATh BHIIYCKHUKOB B BY3bI, I'/le TpeOOBaHHA K MATEeMAaTHYECKOM IIOJ-
rOTOBKE JOCTATOYHO BLICOKH.

IpepnaraeMas HIKe IIOAGOPKA 3a4ad AJsS CAMOCTOSTENbHOrO DEIIEHHA, KAK HAM KajKeT-
csi, cnocobHa JIMKBUAUPOBATh UMeIOIIUECA NMpobesibl B 3HAHUAX IIKOJBHOIO KYpPCa MATEeMAaTHKH,
YCTPAHUTL HEJOCTATKH IOATOTOBKM K CTAHAAPTHBEIM 3K3aMEHAI[MOHHBIM 3aJladyaM U Pas3BUTh Ha-
BbIKM DeIlIeHUs 3aJad, HeOOXOAUMEBIE AJA ycneulHozo eviemynnenus Ha EI'D (uero Mbl oT Beeit

OYIIN ¥ JKeJlaeM YUTATeJISIM-BLIITyCKHUKaM!).

H.H. Cepzees, B.C. Ilangepos



FNABA L. YPABHEHUA, HEPABEHCTBA U CUCTEMbI

1. PauuoHanbHble ypaBHEHMA U HepaBeHCTBA

Pewnre ypasrHernns

11. x*=9.

1.3. (x+1)" =(2x+5)".
1.5. 3x*-Tx+5=0.

1.7. x*-2010x-2011=0,
1.9; x*+x*-12=0.

111, (x-1)* -8(x-1)*-9=0.

x2—5x+6_x2—5x+6

1.13. 5 =— .
x+x-6 x“+x-6

2x +x+2 2x*+x+6

1.15. > =— .
4x° +5x~-14 4x° +5x-10

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

(x -1)>° 48 x-1 4

1.18. + — = 10(
3  (x-1)

3 _x—l)'

Pewmnre nepasencrsa

- 1.19. 222 -Tx+5<0.
1.21. x? —201_1x +2010<0.
1.23. 2x2-6x+5>0.

1.25. 4x* -12x+9<0.

1.2. (x2 ~2x+l)2 =1.
1.4. 2x2-Tx+5=0.

1.6. x’-2011x+2010=0.
1.8- 2x4'—7x2+5:0-

1-10- 3x6 +7x3 —6200

1.12. x2+i2+x+1=0.
x x

2 2
114, 2 X X *X
2x°+2x x°+3x

1.20. 3x2+7x-6>0.

1.22. x* +2012x + 20112 0.

1.24. 32> -9x+7<0.

1.26. 2x* -7x*+5<0.



I'naBa 1. YpaBHeHus, HepaBEeHCTBA M CHCTEMBbI

1.27. x* +x?-12<0.

Bbx +4
3x -1

1.29. <0.

1.31. (x-1)@3 - x)(x-2)* > 0.

X

1.33. —<0.

x> +38x-4

2
135, * 1 0.
x-1-x

3x%2+1

1-37- —2—_
x°+5x+6

x? +14x + 49
Z T TS

1.39. 5
2x° —x-1

x2+x+1

1.41. ——<0.

x*-5x-6

2
S5x —x ~4>

1.43. —; >
x“—-6x+9

1
-x

1-45. S 2 .

5x+1

1.47. —
x°+3

>-1.

1-x

1.49. 5 <
(x+1)

2
159, 51 1,

. 6
x+5

1.53. x >

1.55.2+§—> 2 .
' x x-1

1.57.

x2+1

2x% + 3x — 459
>

1.

1.28.

1.30.

1.32.

1.34.

1.36.

1.38.

1.40.

1.42.

1.44.

1.46.

- 1.48.

1.50.

1.52.

1.54.

1 .56.

1.58.

3x°+7x*-6>0.

2x + 3
3x+5

>0.

(x - 2)(x +1)° <0.

—X
(x + 1)x?
e

2_
x - 8x+1520.
x*+x+1

2x% + 21x + 40 S

0.
x> +3

xt —3x% + 2x?

5 >0.
x“-—x-30

2
x°-=10x + 25 50.
5—4x — x*

2-(x+1)°)x-4)°
x(x*-x-6)




1. PaunonajbHbie yPABHEHHS H HEPaBEHCTBA

2
159, L X+l 1.60. 22,7 1 <0.
x x 2 x
1.61. 9 >1. 1.62. (x—1)4 —15(.1.'—-1)2 -16> 0.
(x+2)2
_'63'x2+3x+24<4 1.64 _2<x2+2
T x4 38x+3 ) ‘ T 1-x%"
1.65. x-2 .1 1.66. 22 3,
x°+6x 2 3x“+2x-16
1-67-7 2—_1“— 2 l . 1-68- 2 1 Z 2 1 .
x°+5x+6 2 x°-8x-9 3x°+b5x+2
1.9, 19%33x _, 170. 2, 2 1.
Tx° +11x+ 4 x 2-x
1712, 1 1.72. — 2410
x-1 x x+1 x(x+1) x

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

1.73.

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

1.75. (& + 20)2x + 2) - 925 ¥ 25 ¢ 176. 1 . 1 .1
x° -2 - x+9 x+1 «x
1

1.77 T 9 1<0 1.78 Pl >0
T x*+5x+6 x+3 ) '1_ 1

: x-6

2
179. 2% %2 38 180 (Z+2_ 15 sy

1-x% x-1 : 2 8 88+32x



I'nasa 1. YpaBHeHU S, HepaBEeHCTBA H CHETEMBbI

2. UppauuoHansHbie ypaBHEeHUs U HEpPaBEeHCTBA

Pewnre ypasrnenns

21. (x*-1x-1=0. 2.2. J8-3x% =1.

23. V2x-1-Jx+4=0. 24. Jx*-9=Jx-3.

25 J12-x-x. 26. x-Jx-1=3.

2.7. VT+x+x+1=0. 2.8. Vi+dx+x®+rx=4.

2.9. 2x?+21x+4 =2+11x. 2.10. /3x? + 252 +51 = T+ 2x .
2.11.@=1. ‘ 212, Yx* +Yx-6-=0.
2'13'\/3_:;+\/TT%:§=2' 2'14'\/;1_\/:1:%'

2.15. 2x* —3x -2x* —3x+9+3 =0. 2.16.V1-3x-Vi-x =1.

2.17. J4+x -J5-x =3. | 2.48. Vi3 —4x - 12— 8x -1-x.
2.19. Vx* +2x-5=1+x. | z.éo.Jls—x—Jx—szJE.

2.21. Jx-1=yx-Jx+7-1. 2.22. Jx—1+Jx-Dx+1)-V** =0.
2.23.%=x—7. 2.24. Jx—2+Jx+1=Jx+33-Jx+6.
2.25. \/3x* ~5x+8 - /3x* —5x+1=1. 2.26. J1-xJx* 24 +x+1=0.

227. 1-x=1-Jx.

2.28. 6¥x -2 +Yx -1 =5%(x-2)(x-1).

2.29. Jx+3-4Jx—1 +yx+8-6Jx -1 =1.

2.30. Gx+21-x +Bx-T)Wx =0.



2. HppaunoHaJIbHbie YPaBHeHHNA H HEPABEHCTBA

Pewnre nepaseHcrTBa

2.31. x-Jx® -x-220. 2.32. 3"“23 >-1.
‘ - 2x
2.33. V3x-4>J4-x. 2.34. Jx*-2x-3 <1.
2.35. Jx® +x<1. 2.36. 0<x+/2-x.
2.37.0<x+JVx+2. 2.38. x <+x+30.
2.39. V2x-1<x-2. | 2.40. V2x* -3x-5<x-1.
2.41. 3+x>3V1-x%. : 2.42. [(x +1)(x-10) > x.
2.43. /(x +5)(Bx +4) > 4(x - 1). 2.44.—23———<\/2+x+2.
+ X
x-1 x+1 3
2.45. — <—, 2.46. 3Vx-1-Vx+2>1.
x+1 x-1 2
247 L 3,11 4 2.48. Jx 3 -2z —1>Jx-1.
x 4 x 2
2.49. V7x -6 -3x-16 > J5x - 22. 2.50. Vx? —3x+2-Jx?+x+1<1.
251. 1+x<45—_x. 2.52. Jx+2Jx-1+\Vx-2Jx-1>2.
2
253 \/2-Jx <Jx+1. 254 x+4+— > 0.
1+ x —1)?
2.55. x + f 535 2.56. 1 + 1 >2.
vaxi-1 12 \/x+2\/x—1 \/x—2\/x—1
2.57. V25 - 2% +x* ~Tx >3, 2.58. x* > x(2+12-2x - x%).
2.59.\/x+i2+\/x—i2>3.
X X X

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



I'nasa 1. YpaBHeHHs, HEDABEHCTBA H CHCTEMBbI

3. YpaBHeHun u HepaBeHCTBa C ﬁonynem

Pewnre ypasrnenns
31. |x+2|=x+2.

3.3. |3x+2|%x+11.
3.5. |2x-5|=5—2}c.

3-7- (x—5)2"|x_5|=30.

39. 3|x+2|+x*+6x+2=0.

3.11. |x-4|=|5-2x].

3.13. [2x-8|-|x+5|=12.

3.15. |5x+3|+|2x+1=|Tx+4].

3.17. 2|x-6|-|x|+|x+6|=18.

3.19. |2x+15|=22-|2x-T]|.

Pewnre nepaseHcrsa

3.21. |2x+5|<1.

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

3.25. |x+l|>l;x.

3.27. |x-1|-|x+4|>7.

3.29. x*-6|x|+8<0.
3.31. |x*+2x|+x<0.

3.33. x> +5x+9<|x+6].

10

3.2. |x-2|=2(8+x).

3.4- ll—‘le=15.

' 3.6. x*+|x|-6=0.

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

3-1 ol

1-5x%|=4.
3.12. |x* +13x+35|=|35-x%]|.
3.14. |x|-|x+2]=2.
3.16. |x|-2|x-1|+3|x-2|=0.
3.18. |x+1|+2|-1|+1|=2.

1-5x
g

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

3.22.]3x+%|22.

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

3.28. |x—2l+x+%<_|x+l|.

3.30. x*°-|x|-6<0.
3.32. |x+4|>x* +Tx +12.

3.34. 3x° +9x+22>|x+3].



3. YpaBHenus # HepaBEHCTBA ¢ MOXyJieM

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

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

3.39, [2¥xlrx o
x+3|-1

3.41 1 > 2

T lx+1]-1 7 |x+1]-27

3.43.

x+1|-x-1]<1.

3.45. x’- |5x+3|+x<2.

3.47. (x+1|-3)|x-2|-5)<0.
3.51. 2x>—5x—+3-.
|x+2]

353, 1**t2| o

x+1|-1

2
3.55. [F 131 5

x"-x+1
3.57. 131 .,

x°+5x+6

3.59. [2*+1|>1+x.

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

3.44.

x*+2x-83|+8x+38<0.

3.48. |[x*-x-2|+|x-4]|<x*-2x+6.

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

~

lx-1|+]|x+2]
<

3.52. 1.
199 - x
3.54. — 5 >|x-2|.
x-3|-1
2
3.56, X _1x[+10

x2+6x+9

x| x|-12
— X

3.58. 2x
x+3
2
3.60. [T tOx 4
x" -4

11



I'nasa 1. YpaBHeHHI, HEPABEHCTBA H CHCTEMEI

4. TpUroHoMeTpuueckue ypaBHeHUsl U HepaBeHCTBa

Pewwnre ypénnemm
4.1. /3sinx=2. 4.2. sinx:—g—.
4.3. /2cos’5x = cosbx. 4.4. (2sin2x —cos2x)(1 + cos2x) = sin® 2.

4.5. \/§sinx—tgx+tgx-sinx=\/§.
4.6. 2cosd4x+cos2x =1.

4sinx -2cos2x -1 _
c052x+x/§cosx-2

4.7. 3 cos_(—12£ +x) = 2cos® x. 4.8.

6sinx — 2cos2x —4cos’ x -3 _

4.9.
\ﬁ sinx —3cosx

0. 4.10. 4sin® % +12cos? g =1.

4.11. 3tg’x+7 = 4.12. sin3x + sin x = sin 2x.

sin® x
4.13. sin2x +sin3x + cosbhx =1. 4.14. 3cos’ x —sin’ x + 2sinx -cosx = 0.
4.15. 4sinx-cosx —3sinx =1. 4.16. cosx —sinx - 2sinx -cosx = 1.

4.1 7; 1-sin2x = cosx —sin x.

4.18. 6(sinx + cosx)—2sinx-cosx + 6 = 0.

4.19. (V3 cos2x —sin2x)® =5+ cos(g + 2x).

4.20. cos3x —sin(9x - 2) = 0. 4.21. 4cosx —3sinx = 5.
. T .
4.22. sinx - tg—la -cosx = 1. 4.23. 2cos3x = /3 cos x + sin x.

tg(n/4) —tgx
1+tg(n/4) tgx

4.24. tg3x = tgx. 4.25.

1-tgx
1+tgx

4.26. tg(x + %) +tg(x - %4‘-) = tg x. 4.27. = (sin x — cos x)%.

12



5. IlokasaTelbHEIe yPABHEHHA M HEPaBEHCTBA

5. NokasarenbHbie ypaBHEHUA U HEPaABEHCTBA

Pewmnre ypasHeHHn
5.1. 5xz+6x+8 =1. 5.2. (2/5)61—7 _ (5/2)14x—3 .
5.3. 0,125-27%71% = (9’\/%?) ) 5.4, 23+2 — g1-¥"-3x
9 4Jx
5.5. (Ej = (2,25)2% . 5.6. 55(0,2)"*° =(0,04)".
‘ 22:—1 . 4x+1
5.7. —e1 - 81, 5.8. 329 _ 0 25.128+20/
59. 5 =5""+24, ‘ 5.10. 7*" —%7’ +2.71-14.77% = 48,
5.41. 321 - 9* + 27@=DB _ 675, 5.12. 5> + 571 = 250.
5.13. 4% -5.27" +4=0. 5.14. 22 + 2% =17,
5.45. 2! .5 =10**! .52, 5.16. 2° .51 =200.
—x-114 ’
5.17. 2%°°9 .30 - (6—6;2—- 5.18. (log, 8)- (4/9)" - (27/8)"" =1log, 4.

5.19. 7' +3.7* =32 + 3%,
5.20. a) Pemnre ypasHenue 8° —7-4" — 2% 1112 =0.

6) YKaxuTe KODHM 9TOr0 ypaBHEHHH, Jeskaimiue Ha otpeske [log, 5;log,11].
5.21. 9" -5"-3*-15+5"1.3=0.

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

6) YKa)K1uTe KOPHH 3TOT0 YPaBHEHUs, JIeKAII[e HA OTpe3Ke [3/2;2].

5.23. 25" - 7" -7.5**1 4 5.7 = Q. 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*-84-12*+27-16* =0. 5.28. 4V +6¥* -9V =0.

15



IF'nzara 1. YpaBrHenusi, HEpaBEHCTBA H CHCTEMBI

5.29. 8" +8=3-4"+3.2%".
5.31. (2+V3)" +(2-/3)* = 4.
Pewmnre HepaseHcTBa
5.33. 21" > 1.

535.2° > L .
128

1
5.37. 3% <327 *.
~ 5.39. (0,2)*"" > 5.

5-41 . (O, 25)4x2+2:c—2 < 42x+3 .

5.43. 1629/ < 3[g3T
5.45. 2" +2%-3<0.

5.47. 25 -5 > 50.

5.49. 4" - 16" < 2-log, 27.

5.51. 43 * _8<2.8% 3,

x-1 _
5.53. 2 _ 1.1
2" +1 2
x-2 x
5.55.8-3 1<1+(g) .
3" -27 3

5.57. 2> —2%3* _21* 5 52r _ 5%,
5.59. 2** ~2.25* -10* > 0.

5.61. 9-47% + 5.6V < 4.9V,

16

5.30. 3771 9% 271 4 81V% = 2192,

5.32. (7 + V48)" + (7 - J/48)% = 14.

5.34. 4°* > 0,125.

5.36. V27 -3°"! <9,

2

5.38. 528 < 522 (¥5)" +24.
5.40. (0,1)"*7/=D 5 10°.

5.42. (0,3) ****° < 0,00243.

5.44, 272 21 L2l 272 <9,
5.46. 5% >5* + 4,

548. 4% -7.271 _4<0.

V2

5.50. 2°°%° + - >1+27%,

4 +2x -4
-
x-1

5.52. 2.

l+x -x
27 -2 +1SO

5.54.
' 27 -1

x-1
5.56. 33-3° -93 .4
12.9* -11-3* -15

5.58. 524+ 5 + 54 > 72 172 472
5.60. 2-4* —25-5 —5.10° > 0.

5.62. 5> + 6 > 30+ 15" - 10",



C T4, TpuronomerpHUecKHe ypaBHEHHA H HEPABEHCTBA

T . 42X 2x B
4.28. ctg(— =7-5tg2x. 4.29. sin* —+cos— = —.
8. c g(4 + x) g 2x 3 33
so4 1
4.30. sin® x — sin® 2x + sin? 8x = —1— 4.31. _2_s1n_4x_ =2,
2 cos X
\ 1
4.32. cos2x-(2cos“2x-1) = 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(g cos x) + ctg(nsinx) = 0.
4.39. tg3x = (2 +/3) tg x. 4.40. tg2xtgTx =1.
4.41. tg14x +3ctg Tx +sin8x - 22 sin(CX + By = 2
2 4 J3+1°
4.42. 2cosx —/2sin28x = 32 — 2cos 28x - sin x.
4.43. 2sin® x + sin(x?) = 1. 4.44. sin(n cos x) = cos(msin x).
\
4.45. tg(ntg x) = ctg(nctg x). 4.46. 1+ arcsinx =0.
4.47. 2 arccos® x - 3arccosx — 2 = 0. 4.48. arcsin x = arccos x.
4.49. arcsin(x? - x + «1—) = arccos(x® — x + i)
J2 NC.
4.50. arcsin2x = arccos | x | .
Pewnre nepaBserncrsa
. 1 1
4.51. sinx > —. 4.52. cosx < ——.
2 2
4.53. tgx < 1. 4.54. 20sin® x + 9cos x < 21.
4.55. tg 1 >1
DR TP

13



I'nasa 1. ¥pasHeBKs, HepaBeHCTBA W CHECTEMBI

4.56. a) Pemiute ypaBHeHne 2sin’x + 2= 3_\/5 cos (g + x) e

0) YkaskuTe KOPHM 3TOTO YypPaBHEHHUA, JiesKall[ue Ha OTPe3Ke [—31t; —31c/2].

4.57. 2cos’ 2x — (2 +/2) cos 2x + V2 > 0.

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

4.59. sin(sin x) + sin x - cos(sin x) > 0.
. .1
4.60. 2 cos(arcsin x) - s1n(§ arccosx) <0.
4.61. arcsin(sin x) + 3 arccos(cos x) > 3x — 18.
4.62. a) Pemure ypaBHeHHe 2cos’x +1 = 2\/5 cos (%E - xJ.
6) YxaxuTe KOPHU TOr0 ypaBHEHHS, JeKAIUe HA OTpesKe [5m/2;4n).
4.63. a) Peminte ypaBuenue 2cos2x = 4sin (—725 + x) +1.

6) YKaxxuTe KOPHHU 3TOTO ypaBHEHMs, JesKalye Ha oTpeske [-5m/2;-n].
4.64. a) Pemmnte ypasHenue tg’x + tg’x -3tg x-3=0.

6) YraskuTe KOPHH 9TOTO YDaBHEHMUS, JexKalue Ha oTpeske [2m; Tn/2].

4.65. a) Peiute ypaBHeHHe sin2x + 2cos (x - g) =3 cos x ++/3.

6) YkaxxnTe KODHM 3TOr0 ypaBHEHHs, JeKall[ue Ha OTpeske [-3m;—3n/2].

14



6. JlorapudpmMuueckue ypaBHeHHS M HepaBeHCTBA

6. llorapucdpMmmueckme ypaBHEeHMA U HEpaBeHCTBa

Pewnre ypasrneHnn
6.1. 2log, 2% = 2"%4?%, 6.2. 10°%™ _lgx+lgx?-3=0.
1 2
6.3. log, (xlt) j = log, (—j | 6.4. log,(x -1+ log,(x+1)=1.
X

6.5. %825 L1y 110)=1+ 1g(21x — 20) — 1g(2x - 1) .
log, 10 :

6.6. 2log,(4+x)=4-log,(x-2).

6.7. log,((x +2)(x —2)) =4logy(2x + 3) — logJ5 5.

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

1 1. 1. 1 1
6.9. -1 =)-1 N=Zlg(x->)-lgx.
2 g(x+8) g(x+2) 2 g(x 2) gx

6.10. log1/2 (—x -1)+log,,(1—x) - logl/ﬁ(7 +x)=1.

6.11. x50 Z 25 6.12. log,, 2=3.
6.13. log, (x> +3x+1)=1. 6.14. log, (x* -x-6)" = 4.
6.15. (Igx)? -4lgx =lgx* -5. 6.16. (log, x)* —2log, Jx = 2.
6.17. lg ' x+4lgx®*+9=0. 6.18. log2%=+.
log, — -1
0g, 16
27
10g27 -5
6.19. — % =3, 6.20. log, x —4log , 4=3.
log;, x x
6.21. log . 2+ 8log ¥*+9=0. 6.22. 3 + 2log, ,3 =2log,(x-1).

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

6.24. l(logz(x -2)%)? = .l_g&x_) . 92108, V3
8 1g 2



I'maBa I. YpaBHeHusl, HEPABEHCTBA H CHCTEMBI

6.25. log, 9x° -logZx =1.

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

6.27. a) Peiiute ypaBHeHuE 2 log22 (2cosx) -5log,(2cosx) +2 =0.

0) YKaxKKnTe KOPHU 3TOro ypaBHEHHA, JexKallllle Ha OTPe3Ke [n;5n/2].

6.28. a) Pemuure ypaBuenue 2log,’(2sinx) - 7log,(2sinx) +3 = 0.

6) YKakuTe KOPHM 9TOTO yPaBHEHMd, Jlexalue Ha otpeske [n/2;2x].
6.29. %logm(x -2)* -8 = log,,(x + 4)* + log,,(6 - x)°.

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

6.31. log,(log, x) + 3log,, (log2(2\/§x) =1.

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

Pewmnre HepaseHcTBa

6.33. log,,(3x —1) > 1. 6.34. log,,(Tx-1)> 0.
6.35. lg(x* +5x + 7)< 0. 6.36. log,;(x* +5x +6) > -1.
2 1-2x
6.37. log,(x“ +4x +3)<1. 6.38. log& <0.
. x
2-3x
6.39. 2log,, 2 >-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 -

6.43. log,,(4 - x) 2 log,, 10 - log,,(x - 1).

6.44. lg(x +4) > 2l1g p ! .

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

6.46. 2]og, x - log,(2x -2) > 1.

18



6. JlorapudmMuyecKkue ypaBHeHHA M HepaBeHCTBA

6.47. 2log,(-x) - log,,(4 + x) < log,(x +1)* + 21og, (10 + x) .

6.48. log?,, x —log,, x < 2.

6.49. log, x < ——.
log, x -1

lg?x-3lgx+3 <
lgx—1 -

6.51. 1.

6.53. Ing[6_5x)>1.
4x +5

14
6.55. lo —_—|>1.
‘ g( 16 ](24—2x—x2)

25-x2

log, x*
6.56. log ,, 8 + log(m) 8 < —log ;Z -
2

2-log, x

6.57. log, x + log, % < log, x.

log, x

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

6.60. log,,(x +1)-log, x > log(m) x.

6.61. log, x —log,(x + 2) + log,.z,,2>0.

6.63. log,. (log,;(x +1)) > 2.

2
6.65. log, (logs X - 1] <0.
3 x—-2

2

6.67. log, [log3 (J_c+_iD <log,, [logl/g(
. X —

1 1

6.50. +
1+log,x 1-log,x

>2.

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

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

)

6.59. log, v3x+1-log_,5>1.

6.62. 1+ log,,(log;(x +4)) > 0.

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

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

x®-2x+1
¥ +2x+1)) -

19



I'naBa 1. YpaBHeHUs, HEPABEHCTBA M CHCTEMbI

7. Kom6uHupoBaHHbIe ypaBHEHUA U HEpPaBEeHCTBa

Pewmnre ypaBHeHWs u HepaBeHCTBa

74. 4|x+1]|+1/2)° =11(x + 1)* + 5/4.

7.2.

7.3.
|8 —4x |
74. Jx* -x+4<2x+|3x+2].
1y (1)
7.5. 572-(—) (—) > 1. 7.6. 2F2_ |2 _1|=2""+1.
5) \5
7.7. 27 +2¥ >2\2. 78. > % <o
x°—-6x+5
log,(1 - x) 1-log,, x
79. —=2-— 2 (0. 7.10. ——=%5" < 0.
x+1 J6x +2
7.41, 3109 *3) 7.12. 9%+ — 5,2 5
log, | x +1]

7.13.

Jx-1]-12|x-1]-2011.

3__ —_—
X 8+6x(2 x)sm.

log, (x*-1)
(%) > 1.

4
logs (1 22
og; (logys (x 5))

7.14, 2152 9

7.15. (0,3) <1. 7.16. log,,(101-5%)+2<0.
12
7.17. log, ————— = 7.18. log, |1-—|<1.
17. log, 75 g |1-—|
7.19. |log,(2-x) | > 2. 7.20. 2 <|log,,(x +1)-4|<3.
2x+3
7.21. [log, ;. (x -1) 21. - 7.22, logz( — j <1.

7.23.

7.25.

7.27.

20

x*8* =10x.

.xlg2 x-3lgx+1 > 1000'

lg(x+1)-2
(xl—*(')lj <100.

7.24. x - x%* =10-x.

7.26. x"¢¥1°92 <100.

7.28. x> 2,



7. KoMGnHMpOBaHHBIC YDABHEHHA H HepaBeHCTBA

x(loga x)/3

3

7.31. 3lgx +21gvx =2. 7.32. log,; x -3 flog,, x +2=0.

7.29. 302/t < 7.30. 540 _7le:5 _9 >0,

7.33. log,;(vx + 3 - Jx) + log,,;(2/5) > 0.

7.34. log,(5* —20) = x — 1. 7.35. log,, (2" —4*) > -1,
7.36. log,(2* -3) +log,(2* - 1) =1.

7;37. 2(1g2-1) +1g(5"* +1) = 1g(6" % +5).

7.38. 2log ; 3 +log ;(3"° ~1/9) < log ; 26 .

7.39. 1g 2°*3 —1g(5" - 2) = x.

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

7.40.

7.41. Pemute HepaBeHcTBo (5x —13)-log,, (xz —6x + 10) > 0.
7.42. Pemure Hepasencrso (20 - 11x)-log;, , (¥* —4x +5)>0.
7.43. Pemnre HEPaBEHCTBO (4"2"“6 - 1) -log o (4"2+2"+2 - 3) <O0.

9"—3“2+20+9"—3’“2+1

<2-3°-6.
3*-3 3*-9

7.44. Peminte HepaBeHCTBO

4-27% 47 _2r-9 1
< + .
4°-5.2°+4 2°-4 2°-6

7.45. Pemnte HepaBeHCTBO

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

7.47. log . , L"% > 0. | 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.
7.51. log, (3" - 1)-log, , [‘/gl—ﬁ‘lJ < %. 7.52. log, (V9 -2* +x-1)21.

21



I'aasa I. YpaBHeHNs, HepaBEHCTBA U CHCTEMBbI

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

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

7.55. (x + EJ |log,, ;(x* —4x +4)[>9-|log,, (x*-4x+4)|.
x —

2 2

7.56.

4cos’x—-1]+|4cos’x-3|=2.

1
— +
sinx cosx

7.57. 2sinx + 2cosx +tgx +ctgx + <2.

. . 2
_ 3 -
7-58- 8](sm2x 1)cos3x 9(smx cos x) 0.

7.59. (\/5 +2J6 ) + (\/5 _2J/6 ) - lé(l_

og, o ~(logs 2 2x-1
7.60. Penture HepaBeHCTBO (\/5 - \/E)(l :9) < (\/g N \/E) (log5 2) .

2-3x

352 _{1og,
7.61. PemiuTe HEepaBeHCTBO (2 _ \/5)(1 g3 4) < (2 N \/§) (log, 3)

log, (2 - x)—log,; (2-x)
log,, x —log,; x

7.62. PernTe HepaBeHCTBO <log,; 9.

sx_zz (-cos3x - cos x) = log,  .(—cos2x).

11 11

7.63. log

7.64. /sinx + cosx =0.

7.65. \/tg x +sinx + \ﬁgx —-sinx = 2,/tg x cos x.

7.66. fcos3x+\/§sin3x—3cos2 x+cosx+% = 3sinx+%.

7.67. V5 -2sinx > 6sinx —1. 7.68. sinx ++Jcosx > 1.

7.69. \f2—sinx—\/§cosx >1.

P

§-+2008 2x

3 . 1
7.70. 22 — (22 -1)4™ * = (2sin® x)?

108 5 0 (Y21)

22



7. KomOuEMpOBaHHBIE YDAaBHEHMA H HEPAaBEeHCTBA

7.71. log,,, ,[sin® x - 15—2 <-1. 7.72. 108, ;cos ) (SiN X —5cos x) > 1.

7.73. J4sin®x-1-log,,, *-5, 0. _ 7.74. \Jarcsin x + +Jarccos x > J—I—g

2x -1

* kK
7.75. CKONBKO pa3IMuYHBIX KOPHEH MMeeT ypaBHeHHUe J6x? +23x +8=-2x2

7.76. CKOJIBKO Pa3JIMYHBIX DEIIeHWH MMeeT HepaBeHCTBO

J6(x? +2) + 2J5x < 4/35(x% - 2) + 2J7x ?

7.77. HajiguTe HaMMEHBIINI MOJOXKUTEJbHbIA KOPEHb YPAaBHEHUSA

cos(nxz) = cos(n(x2 +2x + 1)) .

7.78. HaiiguTe Bce KOpHHU ypaBHeHUs 1 —sin2x — J2cos3x =0 ua NIPOMEKYTKe [—3—;; - n} .

. —
7.79. HaiifuTre Bce KOpHM ypaBHEHHS COS X + ’_szl_nx =0 Ha npomexyTKe [3m; 4n).

23



I'mara I. YpaBHeHHS, HEPABEHCTBA H CHCTEMBI

8; Cucremsl

Pewnre cucrems!

g4, |XtTv=5 g2, |ZXty="T
2x + 3y = -6. lx-y|=2

|x 1|+|y 5|=1, | 8.4. {y+|x+1|=1,
ly-x|=5

1
==, : 3x +4siny =-11,
2 2 2
8.5. | y ol y 8.6. 7
_1 —2x+5smy_E
2x - y x - 2y 18"
20tgx+\/—y 4, 6cosx + Tlog, 3 = -10,
8.7. 8.8. ! 1
7ctgx+\[_y—1. —5008x+210g 3——2—
(6
+2.31 =21
7-2" +6y =2, : 1-x »
8.9. { o 8.10. {2 8
3-2 "5y:93- L5'2,\;'4-2_ . =56.
3‘!/
grav =L, 2log, 8 + 3y = 24,
. 8.11. 9 8.12.1
y_2x=4 2log®, 0,5 +y = 8.
ty=2 xty=—
8.13. "V ¢ g1a. " VT Y
tgx+tgy =1. tgx-tgy=5—2\/§.
+x=-1,
6" -2-3" =2,
8.15. {1 * Y 8.16.
X _ __o 6*-3Y =12.
x+y
24 y%) =5, " log,(2x% - y*) = 2,
8.17. | \08:(* * V") 8.18. | 083 ~¥) =2
2log, x +log, y = 4. 6log,(—x) +log,(y") =4
2.5 = log. x 2, log. x—2¢ +y =38,
g9, | 0 T 8.20. | & Y
5 + log, x = 4. y-2¢ +2Y . log, x = 4.

24



8. CucreMnl

3x+y—z=
x+2y = 6
8.21. 8.22. {x-2y+3z=
3x% — xy + 4y® = 48.
x® + 2y + 2° = 6x.
— 2 L2 .2x = 13,
g.23. [F WY ~x 3, g.24. 13 2 +Y
237 = 512, 221 1 3y = 35.
2 +2 1, =4 +8,
8.25. |- "~ g.26. Y ~ 4+
3y -6y =27, 2 4y y+1=0.
2y/x+3x/y =
8.27. 8.28.
5x6+8x3f+y 1. Jy - sz—(J— J2).
— , ‘ ) 3log2(2x y)
g.20, | Tty X +y =30 8.30.
x% +y® = 825. 47 —2*Y =12.

3log, x + log,_y =3,
8. 31.{ ’ %
log,(y — x — 2) + log,,5(y — x — 2)° = log; 12.

x-y+ -4y’ =2,
g.32. " 7 Vo -4y
x° —4y =0.
N 1=1,
8.33. {* -y - g.3a. [V Y~
2 +y = 21+2xy Jx - y+ =2y +2.
5(log, x + log, y) = 26, ;
Yy =3y’
8.35. (xy =64, 8.36.
y<x. 2log; y + log, 3 = 3x.
. ’ _ 2
8.37. Jsin x cos® y=0, 8.38. 4smy—6s/§cosx—5+4cos Ys
2sin’ x —cos2y -2=0. cos2x =0.
sin2x+cos2y=§,
2sin8x + 2cos4x = 1+ 2, 4
8-39- 2 Sil’l 7x e ZSinx = \/5’ 8-40- 4COS X Siny = —{6—-’

0<x<m
cosx = 0.

L

25



I'nasa I. YpaBHeHMs, HEDABEHCTBA M CHCTEMbI

1
8.41. sinxcosy =—§.,

tgxctgy = 1.

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

x+3¥ =2,

8.45-
x3 +27Y = 26.

3x% +2y® -38x + by = 3,

8.47. .
4,5x> +8y* -8x +8y = 1.

JuBx +y) = 28.

(1/4)37* +log?, y = 504,
47 - 27" log ; y + log®; y = 84.

x+log,y =ylog, 3 +1log, x,

|
{\/;(x +3y) = 36,
|
{

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

xy+3y° —x+4y-T=0,
8.57. { V"% Y
2xy+y° —-2x-2y+1=0.

y? -9x? +27x-27=0,
8.59. |2 —9y® + 27y - 27 =0,
x2-922+272-27=0.
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sin(-2x) - (3 — V2)tg 5y =
8.42.

tg? 5y + (3 — V2) sin(-2x) =

y—x=>5,
8.44. { xz = (z - 4)y + 30,
2xz = (2z — 4)y.

xy 5

. A——
2 2x+y-=xy

8.46.

2x+y+£=4+xy.
xy

3x® +2xy-9x -4y +6 =0,

8.48.
5x% +2xy —12x —4y +4 = 0.

45+5.2° 2.3 =2,
2.9 +2°+2.3 =1.

xy| =1,

log, (10 - 3y) + log, ,, (2y - 5x) = 0,

Jr+2y+1-11-38y = [2x + 4y - 12.

Xy 1
xX+Yy

Xz

8-58- < = 2,

X+ 2
Y2 _3.
y+z

3

ry+2=(3—x) ,
(2z2-y)(y+2)=9+4y,
x2 +2% =4x, 7
(220.

8.60.




FNABA Il. 3A0AYM NO rEOMETPUM

9. MnaHumeTpuueckue sapaum

9.1. Haiigure miomaab IpaBUJILHOIO TPEYroJbHUKA, CTOPOHA KOTOPOro paBHa CTOpPOHE pomba
¢ guaro”Haiaamu 10 u 12.

9.2. Hailigure mepuMeTp IIPaBHJILHOTO TPEyroJbHHUKA, €CJH IIEHTP OIMMCAHHOM OKOJIO HEero OK-
PYKHOCTH yAaJjleH OT XOpAbl, PABHOMH 2, HA paccTosiHue 3. ‘

9.3. B tpeyronsauxke ABC ocHoBaumume D BpicoThl CD = V3 nemwur na cropoHe AB. Haiigute
AC, eciiu AB =3, AD=BC.

9.4. HaiiguTe miomagbk IpAMOYTrOJBLHOIO TPEYrOJbHHKA, OAUH M3 KaTeTOB KOTOPOro paseH 13,
a BbICOTA, OIlyINeHHasi Ha TUIIOTEeHy3y, paBHa 12.

9.5. B mpamoyrossHOM TpeyroibHuke ABC ¢ rumnoreHys3oii AB mnpoBesennr meauana CM u
Beicora CH , npuuem Touka H Jjexut mexkay A u M. Hadiaure orHomenue AH : AM ,
eciu CM :CH=5:4.

9.6. OxuH H3 yIrJoB TPeyroJIbHUKa paBeH PasHOCTH ABYX APYIUX, HAMMEHbIAs CTOPOHA Tpe-
yroJpHHKa paBHa 1, a cymMMa ILIomazeil KBagpaToB, IIOCTPOEHHBIX HA JBYX APYIHX CTO-
poHax, BABOe OoJibIlle IJIOINAAY OIMCAHHOIO OKOJI0O TpeyrojJbHuKa kpyra. Haligure mam-
0OJIBIIYIO CTOPOHY TPEYTrOJBHHUKA.

9.7. Oxpy>XHOCTh paguyca J3 , BIIICAHHAs B NIPAMOYTrOJbHBIH TpeyrodbHUK ABC ¢ yriom

ZA =30°, xacaercs karera AC B Touke K . Haiipure BK ..

9.8. OxpyskHOCTb pasmyca 3, meHTp O KOTOpPOMH JI€KHUT Ha TUIIOTEHY3e AB NIpPAMOYroJbHOro
TPeyrojibHUKa, KacaeTcd KaTeToB. HailifuTe mioimagb TpeyrojJbHHKA, ecau OA =5 .

9.9. OKpy’KHOCTB, IIEHTDP KOTOPOii JIEXXUT Ha I'UIOTeHy3e AB IpAMOYroJbLHOTO TPeyroJbHHKA

ABC, xacaerca karetoB AC u BC B Toukax E u D coorBercTBeHHO. Haiizute /B, ec-
gu AE=1, BD=3.

9.10. B tpeyronbauke ABC mnpoBezena Guccektpuca CD mpsimoro yria. Y3 Touku D onyineH
nepnesaAuKyaap DM = J3 mHa cropory AC . Haitgute BC, ecaiu AD = 2J3.

9.11. Ha cTopone AB tpeyronbauka ABC ¢ yraamu ZA =30° u /B =130° kak na AuaMeTpe
noctpoeH Kpyr. HaifiguTe nomans 4acTH 9TOTO Kpyra, JiexKalllef BHYTPU TPeyTOJbHHUKA.

9.12. [[se paBHBIe XOpAbl OKPYKHOCTH 0O0OpasyloT BIIMCAHHBIH -yron Besuuuuoit 30°. Haiimure
OTHOLIIEHHE IJIOLIAAX YaCTH Kpyra, Jiekallell BHYTPHU yrJa, K IJIOIaAH BCEro Kpyra.
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I'aasa II. 3agaum mo reoMeTpuu

9.13.

9.14.

9-1 5.

9.16.

9.17.

9.18.

9.19.

9.20.

9.21

9.22.

9.23.

9.24.
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Touka mnepeceyeHUsl ABYX OOIMHX KacaTeJbHBIX K ABYM HeIepeceKalIHMCS OKPYKHO-
CTSIM, MEHBIIIaA U3 KOTOPHIX MMeeT pajuyc r, JEeXHT Ha JUHHUHM HUX IIEHTPOB Ha pacCToA-
HUM 67 OT meHTpa O0JbIliell OKPYXKHOCTH M AEJUT OTPE30K KACATEJBHOH MEXAY TOYKaMH
Kacanusa B otHomieHuu 1:3. Hailigute nyomanbs Gurypnl, cocrodileil U3 AByX uacrei,
OrpaHHYEHHBIX KacaTeJbHBIMH U OOJIBIIIMMHU AYTaMH OKPYIKHOCTEMH.

HaitnguTe nuomager BHINYKJIOrO YEeThIPeXYTrOJbHHKA C HUATOHAJIAMH 3 U 4, eCJIM OTPe3KH,
COeUHSAIONNE CePEeHUHbLI IPOTUBOMOJIOMHBEIX CTOPOH YETHIPEeXYroJIbHUKAa, PABHBI.

IIpamasa, napajienbHas cropoHe AB TpeyroabHuka ABC, nepecexkaeT cTopoHel AC mu
BC B Toukax M u N coorBerctBeHHo. Haiimure AM :CM , ecau IJIOHMIAAL TPEYIOJb-
HuKa MCN BAaBoe GoJbliie Iomanu Tpanenuu AMNB.

IIpamas, napasienbHasa cropoHe AB =5 TpeyrosbHuka ABC u npoxopsiast 4epe3d IeHTD
BIIMCAHHOM B HEro OKPY’KHOCTH, nmepecexkaeT ctopoHsl BC u AC B Toukax M u N cooOT-
BercTBeHHO. Haiifnre nepumerp uersipexyrojibanka ABMN , eciu MN = 3.

B Tpeyrosmsuuke ABC Ha cropoHax AB u AC B3aTH TOUKM M U N COOTBETCTBEHHO
TaK, 4To AM : MB=3:2 u AN : NC =4:5. B KaKOM OTHOUOIeHUU IIpsIMas, NPOXOAAIIas
yepe3 TouKy M mnapastensao BC, nenut orpe3ok BN ?

Yepes TOUKY IlepeceyeHMsi JUaroHajeil TpaleluH IIpoBefleHa IpsAMas, NapajuiejibHadA oc-
HOBAaHUAM U IepeceKaiomas O0KOBbIe CTOPOHBHI B TouKax E u F, mpuuem EF = 8. Haii-
JUTe OCHOBAHMs TpaleluH, eCJIH UX OTHOIIEeHUe paBHO 4.

HaiiguTe BRICOTY, ONYIIEHHYIO Ha T'MIIOTEHY3y IPAMOYTOJIbHOTO TPEYrOJbHHKA C OCTPHIM
YyIJIOM O M PafiuycoM ONMCAHHOH OKpPYXXHOCTH R.

HaiiguTe OTHOLIEHME BBLICOT TpeyrosbHuKa ABC, onmyileHHBIX U3 BepmimH A u B coort-

1 1
BETCTBEHHO, €CJIH COS LA = g , sinZB = E .

HaiiauTe yrinl TpeyroJbHHUKa co cropoHamu 10, 24 u 26.

B yernipexyronbauke ABCD yrast A u B unpsimele, AB=BC =3 u BD =5. Ha cropo-
Hax AD u CD B3aTel Takue Touku E u F coorBercTBeHHO, uT0o AE =1 u CF =2. Haii-
auTe nuaomane naruyroiabanka ABCEF .

OxHO M3 OCHOBaHMM paBHOGeApeHHON Tpamnenuu paBHo 4. HalinuTe paccrosHue Mexnay
TOUKAMH KAaCaHUSA C ee OOKOBLIMHM CTOPOHAMH BIIMCAHHONW B TpamlelMi0 OKPYXXHOCTH pa-
nuyca 4.

B napajmenorpamme ABCD co croposamu AB=2 u AD =15 6uccekTpuca yria A Tmepe-
cexaeT 6ucceKkTpuchl yrjioB B u D B Toukax K u L COOTBETCTBEHHO, a OMCCeKTpHca yr-
na C mepeceKaeT .Te e GHCCEKTPHCH B Toukax N u M coorBercTBeHHO. Haiigure oTHO-
[HIeHKe IUIOLIANH YeThIpexyroabauka KLMN K mwiomaau napaijienorpamma ABCD.



9. IInaHMMeTpHYIECKHEe 3aXa9H

9.25. HaiifuTe ocTpble yIribl IPAMOYTOJLHOIO TPEYTOJbHUKA, €CJIHM LEHTDP BIHMCAHHOH B HETO OK-
PYKHOCTH JeJuT OHMCCEeKTPHUCY IMPAMOIO yrja B OTHOIIEHHH V3 : 2, cumras or BEPIIINHBI.

9.26. HaiifuTe BhICOTy, OMCCEeKTPHCY M MeJHaHy, IPOBEJeHHbIe M3 BepHIMHBI OJHOIO yrja Tpe-

YroJbHHUKA, €CJIM OHM JEeJAT 3TOT YyroJ Ha 4YeThIpe PaBHbIe 4acTH, a PafguyC ONHMCaHHOM
OKOJIO TPEeyroJbHUKa OKPYKHOCTH paBeH R.

9.27. HaiiguTe miomaib TPEYTOJbHHUKA CO CTOPOHOH @, IIPOTHBOJIEXKAIMUM YIJIOM O M IIPOTH-
BOJIEKAIIIUM yrJjioMm f3.

9.28. HaiiiuTe OHCCEeKTPHCY HNPAMOr0O yrIJjia TPEYroJbHHUKA C THUIOTEHY30H ¢ M OCTPBIM
YTJIOM O .

9.29. B oKpy»KHOCTH paguycoM R BIHcaH pPaBHOOEADEHHEIN TPEYrOJIbHHUK C OCTPHBIM YIJIOM O
npu ocHoBaHuM. HajinuTe paguyc BOMCAHHOH B TPEYTOJbHUK OKPY>KHOCTH.

9.30. B OKpy>KHOCTh AUAMETPOM 25 BIHCaH paBHOOEAPEHHEIH TPEeyroJbHUK C GOKOBOI CTODOHOM
20. Haiigure paguyc BOMCAHHON B TPEYTOJbLHUK OKPYKHOCTH.

9.31. Oxono TpeyronmbHuka ABC onucana oxkpy»XHOCTb ¢ auamerpom AD =2. Haiigure BC,
eciu AB=1u /BAD:/CAD=4:3.

9.32. OKpy:KHOCTL paguyca 5 ¢ mearpom O, jgexamum Ha cTopoHe AB Tpeyroabuuxka ABC,
Kacaerca ctopoH AC m BC . Haiigute paguyC OKpPYKHOCTH, OIIHCAHHOM OKOJIO TPEYroJb-
HuKa ABC, ecim AO=13 u BO="7.

9.33. Ha ocHoBanumu AC paBHOOeapeHHOro tpeyrojgbHuka ABC B3ATa TakaAa Touka D, 4To
CD = 2 u 6uccextpuca CL mepneHauxyasapHa npamoii DL . Haiimure AL .

9.34. JIBe OKPY’KHOCTH paguycoB 2 M 8 KacaloTcsa APYr APyra BHEIIHHM o0pa3oM B Touke A.
Obmiaa kacaTespHasd K HUM, NPOBeJeHHAA uepe3 TOYKY A, IepeceKaeT APYryio OOGIIYIO
KacaTeJbHYI0 B Touke B. Haiinute AB.

9.35. OxpysxHOCTH paguycoB 2 M 3 KacaioTcA APYr ApPyra BHeIIHMM obpasom B Touxke A . 06-
asd KacaTeJbHasgd K HHUM B TOUKe A IIepeceKaeT B TOuKe B Apyrymo o6Iinyl0 KacaTelb-
HyI0, Kacamomlyiocsa B Touke C MeHbIIell OKpy»KHocTH ¢ meHTpoM O . Haitnure paguyc
OKPYKHOCTH, BIMCAHHON B 4eThIpexXyroJbHuK OABC.

9.36. BiiucanHasa B TpeyrodbHUK ABC OKpy»XHOCTh KacaeTcss cTopoH AB, BC u AC B ToukKax
K,L u M coorBerctBeHHo. Haiinure KL, ecitm AM =2, MC=3 u /C = g

9.37. Buucaunas B TpeyronbHUK ABC OKpy»xHOCTH KacaeTcss cTOpoH AB=4 u AC =3 B TOU-
Kax M um N coorBercTBeHHO. Haiigure miomans tpeyronpauxa AMN , ecau BC = 2.

9.38. BoucanHas B TpeyronsHUK ABC OKpy»XHOCTh ¢ meHTpoM O Kacaercsa crtopoHbl BC B
Touke K . Haligure niomane TpeyronbEuka BOK , eciu AC = a, ZABC = o, a nepumerp
TpeyroabHuxka ABC pasen 2p.
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I'nasa II. 3agauu Mo reoMeTpHuu

9.39. [Ipamas, xacamomaicsa OKPY’KHOCTH B TouKe K , mapajieabHa xopie AB = 6. Haitnure
pazuyc oKpykHOCTH, eciim AK =5. '

9.40. /lnaroHany BOMCAHHON B OKPY’KHOCTh TpallellUHd B3aMMHO INEepHeHAUKYJAPHBI. Haiigure
IJIONIab Tpaleli, ecjin ee IlepuMeTp paBeH 18, a ocHOBaHMA OTHOCATCA Kak 1 : 7.

9.41. Tpaneuua ABCD c ocHoBaumamMu BC =a u AD =b BunmcaHa B OKDPY’KHOCTb. Haiaure
paauyc OKpyxHocTH, ecii LCAD = .

9.42. OKpYy’KHOCTb, IIpoxoaANniasa uepe3 BepiunHbl C m D napannenorpamma ABCD, kacaerca

npamoid AD wm nepecekaer npamyrw AB B Toukax B m E. Hangure AE, eciu AD=4 u
CE=5.

9.43. Yepes Touky K auamerpa AB OKpy»KHOCTH mIpoBelieHa xopaa MN . Haiigure AB, ecan
Z/ABM =30° /BMK =15° u MK =3. :

9.44. Meanaust BM u CN TtpeyronsHuka ABC B3aiMHO NepHeHAUKYJApHBI. Haiiaute mio-
maab TpeyroabHuka ABM , eciu BC=a u AC =b.

9.45. Meauansr BM u CN TtpeyroarHuka ABC nepecekaiorcs B Touke K . Haiiaure paccros-
HHe oT Toukn K no npsamoit BC, ectu BC=a, /B=p u LC =vy.

9.46. B tpeyroabauke ABC mnposeneHbl BoicoTa BH u meamana BM . Hawaure yron /MBH ,
eciu AB=1,BC=2 unu AM =BM .

9.47. Haiinure yriael TpeyroibHuka ABC, eciu ero meamaHa BM paBHa IOJIOBUHE CTOPOHBI
AC, a oguH U3 yIJoB, o6pa3oBaHHBIX OucceKkTpucoit BL u cTopoHoit AC, paBeH 55°.

9.48. B paBHOGEIpEHHOM TpEYyroJbHHUKE BHICOTHI, OMYIleHHbIe Ha OCHOBaHUe M Ha G0KOBYIO CTO-
POHY, PaBHBI M M 1 COOTBeTCTBeHHO. HaliiuTe CTOPOHBI TPEYTOJbHHUKA.

9.49. B ocTtpoyroyibHOM TpeyroabHuke ABC muposeseHbl BoicoThl AH u CK . Haiigute panuyc
OIMCAHHOI OKo0JI0 TpeyroabHuKa ABC okpyHocTH, ecau HK = 2v/2 , a ILIOIIaju Tpe-
yronbHUKOB ABC u BHK paBHb 18 1 2 cOOTBETCTBEHHO.

9.50. B ocTtpoyroinbHoM TpeyroibHuKe ABC npoBesenbl BeicoTHl AH u CK . Haiaute mio-
majab Kpyra, OIMCAHHOro OKoJyio TpeyroasHuka KBH , ecntu AC =1 u ZKCH =a.

9.51. OTpe30K, COeANHSAIONANA OCHOBAHUS BBHICOT, IIPOBEAEHHBIX K cTopoHaM AB u AC ocTpo-
yrojipHOro Tpeyroisauka ABC ¢ yriom ZA = o, pases l. Haiinure BC .

9.52. B paBHOoGeapenHoM TpeyroabHuke ABC ¢ ocHoBaHHeM AC mnpoBefseHa GuccexkTpuca AL .
Hatinure AL, ecan BL=b u CL=c.

9.53. B paBHOGeapeHHOil Tpamenuu ¢ GOKOBOI CTOPOHOH 5 OCHOBaHME BRICOTHI, IPOBEJEHHON U3
BepLINHbI BEPXHEr0 OCHOBAaHWsA, AEJIUT HUKHee OCHOBaHMe Ha OTpe3kd 12 u 3. Haiiamnre
BepxXHee OCHOBaHWE Tpallellu, ee ILIOMA[]b, BEICOTY U JUAroHAJb.
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9. IInaEnMeTpuYecKue 3aaun

9.54. HaiinuTe miomaab TpeyroJbHHKA CO CTOPOHAMH a4, b M ¢, ero BHICOTY, MeAuaHy H OHC-
CEKTPUCY, IIPOBEJEHHELIE K CTOpPOHE C, 4 TaKKe paAuychl BIIMCAHHON M ONMHCAHHOU OK-
PYyKHOCTEIA.

9.55. B TpeyroJbHUK CO CTOPOHaAMH a, b M ¢ BOHCaHa OKPYXKHOCTL. HaliiuTe pacCcTOAHHE OT

OPOTUBOJIEKAIed CTOPOHE ¢ BepIIMHBLI TPEYTOJbHUKA [0 GiamxKaiiiiedl TOUKM KacCaHUA.,
9.56. 3Hag MeAUAaHEI TPEYTOJbHUKA, HAUAUTE ero ILIOIaLb.
9.57. 3Haa BHICOTHI TPEYrOJLHUKA, HAHJUTE ero IJIoIaib.

9.58. CTOpOHBI TPeyroJIbHUKA PaBHBI 4, b, ¢ . B KAKOM OTHOIIEHHUM LEHTP BIHUCAHHOM OKPYMKHO-

‘cTH JenuT 6UcCeKTpucy, NPOBEJeHHYIO K CTOpOHe a ?

9.59. Vriusl TpeyroabHUKA PaBHHI Q, 3, Y. B KaKOM OTHOIIEHWH TOUYKA HepecedyeHUs BBICOT fe-

JIUT BBICOTY, IPOBEJEHHYIO U3 BEePIIMHEI yrja o ?

9.60. [lanb! nBe HemapaJleJbHble CTOPOHBEI @ ¥ b mapasunenorpamma. Haiiaure ero gmarosHajb
d, 1o u3BecTHOM Apyroil AuaroHanu d,.

9.61. KaxoBa mniomaas TpeyroJsHHKa CO CTOpoHaMu: a) 5, 9, 12; 6) 2, 3, 6; B) \/5,\/10,\/13 ?
9.62. HaiiguTe yrisl TpeyroJbHUKA MJIOIIAAbIO 3, €CJIM JBe ero CTOPOHBI PaBHBI 3 U 4.

9.63. B Tpeyronbauke ABC co cTopoHoit AB =5 u BeicoToit BD =3 wmaiigure /BAC.

1 "
9.64. /IBe CTOPOHBI TPEYTOJbHUKA PAaBHBI 1 1 2, a CHHYC yrjia MeXAy HUMH paBeH 3 Haiinure

TPETBhIO CTOPOHY U ABa APYTUX yIJa TPEYroJbHUKA.
T 3m . T
9.65. CyiiecTByeT Jin TPEYTOJBLHUK C YIJIaMU 5, —7—, arcsmz ?

9.66. Touka O — IEHTP OKPY’KHOCTH, OIMMCAHHOH OKOJIO OCTPOYT'OJILHOI'O TpeyroJbHuka ABC,
I — 1meHTp BIUCaHHONH B HEro OKPYKHOCTH, H — TOUKa IepecedeHUsi BBICOT TPEYTroJb-
Huka ABC. U3BectHO, uTO0 /BAC = ZOBC + ZOCB. ‘

a) Jloxkaskure, yro Touka H JI€XKUT HAa OKDPYKHOCTH, ONMHMCAHHOM OKOJIO TPEyroJbHUKA
ABC.
6) Haitoaure ZOHI , eciu LZABC = 40°.

9.67. Touka O — HEHTP OKPY>XKHOCTH, OIMMCAHHOM OKOJIO OCTPOYTOJLHOr'O TpeyroiabHuka ABC,
I — neHTp BOMCAHHOM B HErO OKPYKHOCTH, H — TOUYKa mepeceyeHHs BHICOT TPEyTrOJbHH-
ka ABC. U3BectHO, uro Z/BAC = ZOBC + ZOCB.

a) Joxakure, yTo ToukKa H JIeXKUT Ha OKPYKHOCTH, ONHUCAHHOM OKOJIO TpPeyTroJbHHKA
ABC.
0) Haitpure ZOIH , eciu ZABC = 40°,
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T'nasa II. Bénaqn II0 TEOMETPHH

9.68. B ocTpoyrosbHom TpeyroabHuKe ABC npoBefieHbl BeIcOTE AK u CM. Ha Hux us Touex M
u K onymensl nepnenauKyaapbl ME u KH cOOTBETCTBEHHO.

a) oxkaxxure, utro EH || AC.
6) Haiigure ornomenue EH : AC, eciu ZABC = 60°.

9.69. B tpanenuu ABCD 6GokoBasi ctopoHa AB mepneHAUKyJApHA OocHOBaHUAM. M3 Touku A Ha

cropouy CD onyctuau neprneHauKyasap AH. Ha cropoue AB ormeueHa Touka E Tak, 4To
CD L CE.

a) Tokaxkure, uro BH || ED.
6) Haitnure ornomenue BH : ED, ecau /BCD =135°.

9.70. KBagpar ABCD BnucaH B OKpyXKHOCTh. Xopja CE nmepecekaer ero guaroHaiab BD B Touke K.

a) Hoxkaxkure, uto CK -CE = AB-CD.
6) Haiigure oruomenne CK : KE, eciu ZECD =15°.

9.71. OKpy>KHOCTH Kacaerc cTOPOHBI AC OCTPOYTroJILHOTO TpeyroabHUKa ABC U JeJHUT KaKAYIO
u3 ctopod AB u BC Ha Tpu paBHBIE UacCTH.
a) oxaxxkure, uro TpeyroabHUK ABC paBHOGEIpEHHBII.

6) B kakOM OTHOIIEHHUH ero BHICOTA AEJHUT CTOpPOoHY BC?

9.72. B npamoyroabHoM TpeyrojabHuke ABC Touku M u N — cepeaunbsl karetoB AC u BC co-
oTBeTcTBeHHO, a CH — BEICOTA.

a) Hoxkaxxkure, yToMH | NH .

6) Haiigure niomazns TpeyroasHuka PQM, rie P — Touka nepecedeHus npameix AC u
NH, a @ — Touka nepeceyenus npameix BC u MH, ecimn AH = 4 n BH = 2.

9.73. B npamoyroarHoM TpeyroarHuKke ABC Touku M u N — cepeauHBI THIIOTEHY3bl AB U Ka-
rera BC cooTBercTBeHHO. Buccekrpuca yria BAC nepecekaer npamyio MN B Touke L.

a) JTokaxkure, 4To TpeyronbHUKU AML u BLC nogoGHEI.
0) HaiiguTe oTHOILIEHNe UX IJoIangeit, ecau cos LBAC =7/ 2_5 .
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10. CrepeomeTpHuecKHe 3aJauu

10.1.

10.2.

10.3.

1 °I4I

10.5.

10.6.

10.7.

10.8.

10.9.

1 0.1 ol

10.11.

10.12.

10. CrepeomeTpuyueckue sapaum

B npaBunpHyI0 IIECTUYTOJIbHYIO IUPAMHUAY C BbICOTON H BIHCaH OOUH KOHYC, a OKOJIO
Hee ONKCAH APYroil KOHycC ¢ pagumycoMm ocHoBaHus R . Haiinure pasHocTh 060bEMOB 9THX
KOHYCOB.

KoHyc BnmcaH B IpaBHJIBHYIO YeTHIPEXYroJbHYI0 nmupamMuay. Ux obmas BeIcOTa paBHa
9/4, a pagmyc BIIMCAaHHOH B KOHyC cdepbl paBeH 1. Hailinute pasHocTh 06b€MOB Iupa-
MHABI ¥ KOHYCA.

Yepes BepiinHy S KOHyCa IPOXOJUT ILIOCKoe ceueHuMe SAB miomagpio 42. Touku A
U B penAT ANMUHY OKPY’KHOCTH OCHOBAHMS KOHyca B oTHolneHuu 1:5 . Haiigure o6bem

3
V58

KOHYyca, ecau /SAB = arccos

Haiigure 06beM HPAMOYTOJILHOrO IapaJjjejienunena, ANATOHAJNIL KOTOPOro paBHa d H
obpasyeT ¢ AByMsA CMeXHBIMH I'DaHSIMH YIJIBI 0. ¥ [3 COOTBETCTBEHHO.

HaiiguTe CTOPOHY OCHOBaHUSA IIPAaBUJILHOM TpEeyroJIbHONH OPHU3MBI 0o0BbeEMOM V , ecim
YTOJ MeXXOy ANaroHaJIIMH JBYX ee GOKOBEIX IpaHeii, IPOBEJ€HHLIMU H3 OAHOM BepIIH-
HBI, paBeH o .

HaiiauTe CTOPOHY OCHOBaHHS NPABUJIBHOM TpeYyroJbHON mupamMuabl obbvemom 36, ecian
ee BbIcOTa BABOe OOJIbIlle pasinyca OKPYKHOCTHU, OITUCAHHON OKOJIO OCHOBaHUS.

Haiinute pagmyc cdepbl, OIHCAHHON OKOJO NPaBHJIbHON TPEYroJbHOH NHPAMHIBI CO
CTOPOHOI OCHOBaHWs, PABHOH @, M YrJIOM ¢ MeXXAy OOKOBHIMH pebpamu.

Hajigure aByrpaHHBIN yroj npu pe6pe OCHOBaHMUSI ITPABUJIBHOI TpPeyrojibHON IMpaMu-
IbI, €CJIA YroJ MeXAy ee OOKOBHIMH peOpaMH paBeH .

B npasuiarHoi#t mupamuae SABC c pebpamu AB =1 u AS =2 npoBeleHbl 6McceKTpHUCa
AL 6okoBoii rpanu SAB u megmana BM ocHoBanusi ABC . Haiinute LM .

Ha BbIcOTe MpaBMJILHON TPEeyroJbHONH MUPAMHALI B3ATa TOUKa, yAaJeHHas oT GOKOBOro
pebpa mupaMHILI HAa PacCTOAHME 4/ V13 u peasimias BLICOTY B OTHOIEHMHU 1:2, cum-

Tad oT BepuuHbl. Haligute o6beM mMUpaMUALI, eCJU ee OOKOBbIe I'DaHM HAKJIOHEHBI K
OCHOBaHUIO MOA yriaom /6.

HaiiguTe BLICOTY MUpPAMHUALI, OCHOBAHMEM KOTOPOIl CIYKHUT TPEYrOJbLHHUK CO CTOPOHAMH
7, 8 1 9, ecsin ee OOKOBBIE peOpa HAKJOHEHBI K OCHOBAHUIO oA yriom 60°.

Haiiaure 00beM IHUpaMHUABI, €CJIM €€ OCHOBAHHEM CJIYXKUT IIPSAMOYTOJBLHBIA TpPEyrojb-
HUK ¢ runoTrenys3oi 3 u yriaoMm 30°, a 60xoBhEIe pebpa HAKJOHEHBI K OCHOBAHKIO MOJ YT-
Jgom 60°.
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10.13.

10.14.

10.15.

10.16.

10.17.

10.18.

10.19.

10.20.

10.21.

10.22.

10.23.
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OcnoBanuem nupamugbl SABC ¢ BbicoToM SH  CIYXKHUT MPAMOYTOJLHBIA TPEYTOJbHUK
ABC c¢ runorenys3oii AB, a aByrpaHHble yIJIBl IIpU pebpax OCHOBAHUA PABHBI IO

. Hatigute maomaab 6GOKOBOI NOBEPXHOCTH NIHpaMuibl, ecau AH =1 wu

arcsin

BH =32 )

Haiigute paguyc chepbl, OMUCAaHHONH OKOJIO MPaBUJIBHON TPEeyTroJbHOM NMupaMuibl o6be-
mMom 9+/3 u BrIcoTOH 3.

Haiigure 06beM NpaBUJILHOM YETHIPEXYTOJbHONU HUPAMUABI, €CJIH PAaJUyC OIIMCAHHOU
0oKO0JI0 Hee chephbl paBeH 2, a 60KoBoe pebpo B J2 pas 6osbiie pebpa OCHOBaHUSA.

BokoBoe pebpo MpaBUJIBbHOM UYeTHIPEXYroJbHOH NUpaMHUAbl BABOE OOJIbILIE €e BBICO-
Tel. HalifuTe OTHOIIeHHMe pajuyca BIHCAHHON B mupamujay cdepbl K amodpeme mupa-
MUBI.

B npasunsnoii nupamuge SABC c BoicoToi SH u pebpom ocHoBaHUA AB =a yroJ
MeKay OOKOBBIM peOpOM U IJOCKOCThIO OCHOBaHWA paBeH ¢. Haiiaure miomaab ce-

YyeHuA NMUPaAMHUIABI IJIOCKOCTBIO, NMPOXOoAdAIieil yepe3d TouKy H mnapajijeabHo pedpam
SA u BC.

IInockocTh, nmapaJjanenbHad O0KOBOMY pebpy AS=aJ2 u pebpy BC =a ocHoOBaHUA
ABC npaBuibHOU nupamMunbl SABC, npoxoauT Ha paccTosHuu d oT pebpa AS.
HaiiguTe nmaomanb cedeHUsT MUPAMULBI 3TOM IIJIOCKOCTBIO.

Haiigute 06beM IPaBUJIBHOM UYETHLIPEXYTOJbHON NMUpaMuibl ¢ BbicOTOM H U AByrpas-
HBIM yIJIOM o IIpu 60KOBOM peGpe.

B npasuipHOl nupamuse SABCD ¢ BepuinHOii S G0KOBoe peGpo paBHO a, a ABYrpaH-
HBIA yroJ Ipu 3ToM pebpe paBeH ¢. Haliaure miomaap ceueHUs MUPAMHUBI ILJIOCKO-
CThIO, IIPOXOAAIel ueped Touku B, D u cepeguny pebpa SC.

Bce pebpa nmpaBunbHO#i nupamuzabsl SABCD c¢ BepuinHoit S pasHbl mo 2. ILiocKocTs,
napanjenbHaa npambiMm AC u SB, mepecexkaer pebpa AB u BC B Toukax M u N.
Haiigure nepumeTp ceueHUsT MTUPAMUABI 3TOI IJIOCKOCTBIO, ecan MN = J2.

B nmpasunpHOi nupamuge SABCD c BbicoTOM 4 cTopoHa ocHoBanus SABC pasHa 6.
Touku M u N — cepenunnl pebep BC u CD . Haiigure paguyc chepbl, BIUCAHHOMA B
nupamuay SMNC .

Ha BoagyinHOM IlIape, ABHUTABIIIEMCS OTHOCHUTEJLHO 3eMJIX BAOJbL 3aJaHHOM IIapasieJyd Ha
IIOCTOSTHHOM BBICOTE, OBLIO COBEPIIIEHO KPYrocBeTHoe myTreltecTBue. Ha Kakoil mmpore co-
BEpIIAJIOCh IyTellleCTBUE, €CJIM Pa3HOCTh PACCTOSHUM, IPOHAEHHBLIX BEepXHEH M HUKHel
TOUKAMH IIapa, OKasajiach PABHOM YABOCHHOMY JHAMETpPy Iapa?



10. Crepeomerpuueckue 3agauu

10.24.

10.25.

10.26.

10.27.

10.28.

10.29.

1 o-3°-

10.31.

10.32.

10.33.

KakyuMu 10/KHBI GBITH PafMyChl YeThIpeX ONHUHAKOBBLIX IIAPOB, UTOOBI MX MOXKHO OBLIO
pPa3MecTUTH BHYTPH JAHHOU cdephl paguyca R ¥ IIpM 3TOM KaKIbIN IIap Kacajicsa cdepbl U

TpeX APYTHX IIapoB?

JBa mapa paguyca r KacaloTcs IPYr Apyra u G0KOBOI IOBEPXHOCTH KOHYCAa, a TaKKe
€ro OCHOBAaHMA — B TOYKAX, CMMMETPHUYHBIX OTHOCHTEJBbHO IeHTpa. Hailimure o6bem
KOHYcCAa, ecJI1 ero BeicoTa B 4/3 pasa 6oJibllle paguyca OCHOBaHUA.

IInomane ceueHUs NPaBUJIBHOM UYeTHIPEXYTOJbHOM NMUPAMHUABI ILIOCKOCTHIO, ITPOXOIA-
el 4Yepe3 BEpPIINHY €€ OCHOBAHUsA IEPHEeHAUKYJAPHO IIPOTHBOIIOJIOXKHOMY peOpy,
BIBOE MEHbIIIe IJIOUIaAN OCHOBAHHA MUpaMuabl. HalifuTe oTHOIIEHWE BBICOTHI MHPAMMU-
IbI K 60KOBOMY pebpy.

Tpu napasienbHsle NpAMBIE KacaloTca B Toukax A, B u C coepsl ¢ meHtpom O u pa-

npuycom 4. Haiimure - ZABC, ecau momanb TpeyroabHuka AOC paBHa 4, a IJIOIIAAb
TpeyroabHuka ABC Gousbliie 16.

Bue IPaBMJIBHOTO  TeTpasipa ABCD B3ATa  Takasfd TOUKa M , 4TOo
MA = MB=MC =97 u MD = \/5 . Haiinure o0'beM TeTpaszpa.

Cropoust AB=6 wu CD ocuHoBauua ABCD nupamuasl SABCD mnapajiejbHBHI,
AD =4, AS = 2\/ﬁ u £ZBAD =120°. Haiigute 00beM nUpaMHIbI, €CJIH Yepe3 KaXKIYIo
u3 npaMelx AB u CD MOXXHO IIPOBECTH IIO IIOCKOCTH, KOTOPHLIE HE COHEP>KAaT OCHOBA-
HUe IUpaMHu/bl U [1ePEeCEeKaloT ee II0 PaBHBIM YEThIPEXYTOJbHUKAM.

OcHoBaHMeM NpPAMOH NPU3MBI CAYKHUT poM6 ABCD c yriaom ZA =120°. Ha 60KOBBIX
pebpax AA’, BB' u CC' Basarel Takue ToukM K, L u M COOTBETCTBEHHO, 4YTO YIOJ

Mex gy npameiMu KL u AB paBen 45°, a mexay nopameiMu LM u BC — 30°. Hait-
AUTe yroJ MeXkay miaockoctramu KLM u ABC.

IInomanes ceyeHNs NPaBUJIbHON TPEYroJIbHOM NMUPAaMHbI, IIPOXOAAIIEro yepes ee GOKO-
Boe pe6po, paBHoe 13, M BeICOTY, BABOe OoJbllle NJOMIaAH ee ocHOBaHuA. Haiimute

IJIoaAb ee 60KOBOI I'paHH.

Ha pebpe AS mnpasBuabHO# nupamugel SABC o6bemom V B3saTa Takad Touka D, 4TO
SD: DA = m:n. PaccrosHaue ot ueHtpa ocHoBanusi ABC a0 miaockoctu BCD PaBHO
d . HaiiguTte niomans Tpeyroasauka BCD .

Ha 6oxoBbix pebpax AA' u BB' TpeyroapHoii npusmel ABCA'B'C’' o6bemMoM V B3aTHI

Takue ToOYKkn D u E coorBercTBeHHO, 4T0 AD = DA’ u BE : BE' =1: 2. Haiigute 065-
€M NPU3MBbI, 3aKJIOYEeHHON Mexxay miockoctamMu ABC u DEC.
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10.34.

10.35.

10.36.

10.37.

10.38.

10.39.

10.40.

10.41.

10.42.

10.43.

10.44.

10.45.
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HaiiauTe mniomaib IOBEePXHOCTH Mapajuiejenuiena o0beMoM 8, BOMCAHHOTO B cdepy
pazuyca J3.

Ha xaxoM paccroasuu ot pebpa SA mnpaBuabHOI nupamuabl SABC c¢ BepmuHOR S
JOJI’KHA MPOXOAUTH ILJIOCKOCTh, HapaJjejbHas pebpam BC =a u AS =b, 4Tobb! mJIO-
magb CeYeHUS MUPaMHUAbI 3TOH MJIOCKOCTHIO OBLIIa MAKCHMAJILHOI?

OcHoBanuem nupamunsl SABCD cayxkutr kBagpatr ABCD co ctopoHoii 15, a paguyc

BIIMCAHHOT'O B MUpaMUJy mIapa paBeH 3. HaiinuTe BbICOTY MUpaMUIRI, €CJIM OHA COBIIA-
naeT ¢ pebpom SA.

Xopast AA’, BB'=18 u CC' cdepnl paguyca 11 B3auMHO mepneHAMKYIAPHBEI U Iepe-
CEeKalTCA B TOYKe M , HAXOAAIMIEHCA Ha PacCTOAHHH 59 oT meHTpa cdepbl. Haliaure
AA', ectu CM : MC' = (8 +/2) : (8 —+/2).

Ha pe6pax AB, BC u CD mnpasmibHOro Terpasapa ABCD c pe6poM 1 B3ATHI Takue TO4-
ku K, L 1 M coorBercTBenro, uto AK =1/2 u BL = CM =1/3 . ILtockocts KLM me-

pecekaer npamMyio AD B touxke N . Haiigure yron mexxay npameiMu NK u NL.

Touka M paBHOyuaajieHa OT BepmiiH A u D mnpaBuJabHOro terpasapa ABCD, a ot
KacJoi u3 BepmuH B u C Haxopurca Ha paccrosgHum /3/2. Ilpamas MC neprenpu-

KyJaapHa Beicore DH Ttpeyroabauka ACD . Haiigute o6beM TeTpasapa.

B npaBuapHyr nupamuay SABCD BnucaHa cdepa pagmyca 2. IToit chepwl, rpaHei
BSC, CSD wu ocuoBaumsa ABCD nupaMujsl KacaeTcsa aApyras coepa paguyca 1. Haigu-

Te 00'beM MUpaMHJAbl U IBYTPAHHBIH YIroJ IIpu 00KOBOM pebpe.

Haiigute pebpo ocHoBammsa mnpaBuiabHOH npusMbl ABCA'B'C' ¢ OGOKOBBIM peOpom
AA'=2, ecaum yroa Mexnay ckpemuBamomuMmuca npameiMu AC' u A'B paBeH
o < 60°.

Ha pe6pe BD Terpasapa ABCD B3ara takas Touka E, uro DE : BE =3 :5. Haiigure
OTHOIIIEHHE, B KOTOPOM ILJIOCKOCTb, IPOXOAAIIasg uyepe3 TOYKM A u D mnapasieabHO
meauane BM tpeyroanuuka ABC, geauT o6beM TeTpasipa.

Ha pe6bpax AD u BD Tterpasapa ABCD B3aTbl Takue TOUKH E U F COOTBETCTBEHHO,
ytro DE : AE =SF : BF =1:2. HaiiguTte OTHOIIEHHE, B KOTOPQM IIJIOCKOCTb, IIPOXOAA-
maa yepes Touku E u F mapaiieabHo peOpy CB, menuT o60beM TeTpa’zApa.

IiByrpaHHbiil yros npu pebpe AB Terpasapa ABCD paseH /4. Hamm’re £ZDAC , ecau
/DAB =n/2 u /BAC =3n/4.

IiByrpauublit yroa npu pebpe AC rterpasapa ABCD pasen wn/4. Haiimure BD, ecan
AB=2, AD=+2, Z/BAC =1/6 u /CAD =n/2.



10. CrepeomeTpuuecKkne 3agadu

10.46. Haiigure paguyc chepsl, ONMUCAHHOMK OKOJIO TeTpasapa ABCD, ecJu
AB=BC=2,AC =1, a pebpo CD = 4 nepuneHaukyJaapHo pedbpam AB u AC.

10.47. Haiinure paguyc chepbl, ONNCAHHON OKOJIO NMPABUJIBHOIO TETPA’pa, ABE BEPIIMHBLI KOTO-
poro JiekaT Ha AuaroHaJu Kyb6a ¢ peOpom 2, a JBe Apyrue BepUIMHBLI — HA AUATOHAJH
rpaHM 3TOro Kyoba.

10.48. Ilycte ABCD — mpAMOYTOJbHHK, a TOUYKa E He JIEXKUT B ero miockoctu. Haiigure

yroa MeXxay ABYyMsS IpPAMBIMHM, [0 KOTOPBIM IIEpECEeKaloTCs ABe Iapbl IIJIOCKOCTEH
ABE, CDE u BCE, ADE .

10.49. Jlan Terpasap ABCD c yriaom ZABC = <90°. Haiigure yroja MeXay ABYMsS IPSAMbI-
MU, IPOXOAAIIMMM Uepe3 JABe Ilaphl TOUeK: cepeauHbl pebep AC, BC u cepeiuHBI pe-
6ep BD, CD.

10.50. Touka A HaAXOZUTCS HA PACCTOSHMM @ OT JAaHHOM IJIOCKOCTH U Ha PACCTOSAHHUH b oOT
npsamMoii L, jekaiei B 5Toi miockocTu. HaiiuTe paccTosiHMe OT NMPOEKIIUM TOYKH A
Ha ILJIOCKOCTh JO IIpamMoi L.

10.51. Haiiaure yron Mexxay GOKOBBIM pe6poM @ TPABHJILHOM TPEYToJIbHON MHUpaMUABLI M ILJIOC-
KOCTBHIO €e OCHOBAHMS CO CTOPOHOM b.

10.52. B ognoii U3 rpaHeil JBYyrpaHHOTO yrja BeJIMYUHBI O B3ATA TOUKAa A Ha pacCTOAHUM d
oT pebpa AByrpaHHoro yrija. HaiiiuTe paccTogdHMe OT TOYKHM A [0 IJIOCKOCTH BTODOH
TpaHH. '

10.53. Ilycts A' — mpoeKnus TOYKM A Ha JaHHYIO IJIOCKOCTh, AA'=a. YUepe3d Touky A
MIPOXOAUT ApyrasA IIJIOCKOCTh, oOpasylolllad ¢ JaHHOM IJIOCKOCTHIO YyroJ O U Ilepece-
Kawmaa ee mo npamoit L. Hailigure paccroanue or Touku A’ xo npsmoit L.

10.54. B nupamuae SABC c yriom ZABC = o Touka B — mpoekumus ToukM S Ha IJIOCKOCTh
ABC . Haiiaute BeJINUHHY yrja Mexxay rpanamu SAB u SBC.

10.55. Ha pebpe BC =4 Kyba ABCDA'B'C'D’' BssaTa cepeguna M , a Ha pebpe A'D' — rakas
Touka N, uto A'N =1. Haiiiure AauHy Kpardaiiinero IyTH U3 TOUKH M B TOUKy N
O IIOBEPXHOCTHU Kyo0a.

10.56. B npasusnbHOil TpeyroanbHoii nmpusme ABCA B,C, cropoHa AB ocHoBaHMA paBHa 6, a
6oxoBoe pebpo AA, paBHO 3. Ha pe6pe AB ormeueHa Touka K Tak, uro AK =1.
Touku M u L — cepenunsr pebep A,C, u B,C, coorBercTBeHHO. IlnockocTs y mapaJi-

JenbHA npamoit AC U coaepXuT Touku K u L.
a) Hokaxure, 4To npamMas BM mnepneHIUKYJASpHA MJIOCKOCTH Y .

6) Haiigute paccrosaue oT Touku C [0 IJIOCKOCTH ¥ .
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10.57.

10.58.

10.59.

10.60.

10.61.

10.62.

10.63.

38

B npaBunbHO deTwipexyroybHoil npusme ABCDA B,C, D, cropoHa AB ocHOBaHHA paB-

Ha 6, a 6oxoBoe pebpo AA, paBHO 4/3 . Ha pebpax AB, AD u CD, oTMeueHBI TOY-
kuM,N u K coorBercTBeHHO, npuieM AM = AN =CK =1.

a) IIycte L — Touka mepeceueHusa miaockoctu MNK c pebpom BC. [loxakure, 4To
MNKL — kBazpar.
0) Haiizute naomaab cedyeHUsI IMPU3MbI IJIOCKOCTBI0O MNK .

B mpaBusbHOH dYeTbIpexyroybHoil mupamuge SABCD 6oxkoBoe pe6bpo SA paBHO J5 , a
BbIicOTa SH nmupaMUIbl paBHA \/5 . Touku M u N — cepenunnl pebep CD u AB cooT-
BeTCTBeHHO, NT — BBICOTAa MHUpPaMUALI ¢ Bepuinuoit N u ocHoBanmem SCD .

a) Jlokaxure, 4To Touka I — cepeauHa orpeaka SM .

6) Haiiqure paccrognue MexAy npaMeiMu NT u SC.

IlnockocThs nmepecekaer 6okoBrie pedbpa SA,SB u SC TpeyroabpHoil nupamuasl SABC B

Toukax K,L um M coOTBeTCTBEHHO. B KaKOM OTHOIIIEHHHU JEJUT 3Ta IIJIOCKOCTH 00'beM
SK SL

nupamMmyuabl, €CIH — = —— =
KA LB

IJIOCKOCTBIO ITorojam?

2, a memmana SN Tpeyroapuuka SBC mgeaurcs 3ToH

Ha pe6pax CD u BB, xy6a ABCDA,B,C,D, c pe6pom 12 oTmedeHBI TOUKH P u @ cooT-
BeTCTBeHHO, nmpuueMm DP =4, a BQ =3. Ilmockocts APQ mnepecexkaer pe6po CC, B
TouKe M.

a) [lokaxure, 4To Touka M sBisAeTcsa cepenuHoit pebpa CC, .

6) Haiigure paccroanue ot Touku C 70 maocKocTu APQ.

B tpeyrosnbHoii mupamuze ABCD paByrpaHHBIe yribsl npu pebpax AD u BC paBHEI,
npuyeMm AB=BD =DC=AC =5,

a) Tokakure, uro AD = BC.

6) Haiinute 06bemM nupamMumsl, ecju AByrpanuble yriasl npu AD u BC pasHbI 60°.

B npsimoyrossHoMm napannenenunese ABCDA B/C.D, c pebpamu AB=4, BC=3 u
AA, =2 Touku P u Q@ — cepeaunsl pebep A,B, u CC, coorBercTBeHHO. ILI0CKOCTBH
APQ nepecexaet pebpo B,C,B Touke T.

a) llokaxure, uro BT :TC=2:1.

0) Haiigure niomanb ce4eHUs ITOro mapajuiejielunena miIocKocTeio APQ .

B ocuHoBaHuu npsimoit TpeyronbHoit npusmeli ABCA B,C, ¢ 60K0BEIM pebpoM AA, = 42
JIeXKUT IIPAMOYTOJNbHBIN TpeyroabHUK ABC c¢ xareramu AC =4 u BC =16. Touka
@ — cepenuna pebpa A B, a Trouka P penut pebpo B,C, B orHomenun 1:2, cumras
oT BepmiuHbl C,. Ilnockocte APQ mepecekaer pe6po CC, B Touke M .

a) JJoxaxure, uro Touka M — cepenuna pebpa CC,.

6) HaiiguTe paccrosiHue oT TOUKH A, 10 miaockoctu APQ.



10. CrepeomeTpHuecKkHe 3agauu

10.64.

10.65.

10.66.

10.67.

10.68.

Haiinure 06eMm kyba ABCDA'B'C'D', ecnu cdepa paguyca 41 IPOXOAUT depe3 TOUKHU
A, B, C u cepenuny pebpa A'D’. '

PaccTossHHA OT KOHIIOB OTpE3Ka IO HEKOTOpPO# miockocTh paBHBI 1 m 3. Uemy MoskeTt

OBITh PABHO PacCTOSAHHE OT CepPeAUHbI ITOTO OTPE3Ka A0 TOH Ke IJIOCKOCTH?

BoxoBrle rpamm mumpamuasl  SABC  OIMHAKOBO  HAKJIOHEHBl K  OCHOBAHHIO
ABC, AC=3,BC=4,58C=+38 u ZACB =90°. B nupamMmuay BIIHCaH IWJIHHAD IJIOIIA-
Ib10 G0KOBOM MOBepXHOCTH 87/3: HU)KHEe ero OCHOBaHWE JIEXKHT B ILIockocTu ABC, a

BepXHee MMeeT I10 OJHOM O0Ieil TOuKe ¢ KayKaoil 60KoBO# rpaHpio. Kakum morkeT ObITH
pajuyC OCHOBAHMSA 3TOr0 IUIAUHApPA?

Yemy MOKeT ObITH paBHa CyMMa YIJIOB, 00pasdyeMbIX IIPOM3BOJIBHOM IIPSAMOI C JaHHOU

ILIOCKOCTBHIO U C IIEPIIEHAUKYJISAPOM K Hei?

Kakune sHaueHHs MOJKET IIPpUHUMAThL BEJIHMYHNHaA yIJa, IIOJy4YaeMoro B CeYeHHU IIPOU3-

BOJIBHON NMJIOCKOCTBIO (I)I/IKCI/IpOBaHHOI‘O ABYrpaHHOI'0 yrjia BEJIUUYUHBI U ?
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11.1.

11.2.

11.3.

“11.4.

11.5-

11.6.

11.7.

11.8.

11.9.

11.10.

11.11.

11.12.
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11. 3apaum Ha AOKA3aTEeNbCTBO

JToka)XuTe, 4YTO CJAEAYIOLIUE YTBEP)KAEHNA SKBUBAJEHTHBI:
a) TpeyroJbHUK — IIPaBUJIbHBIN;

6) Bce MeUaHbl TPEYroOJbHUKA PaBHBI;

B) BC€ BBICOTHI TPEYTOJILHUKA DaBHEI;

r') Bce OMCCEKTPUCHI TPEYTOJbHUKA PaBHBI.

Mokax<uTe, 4TO U3 MeAHAH JIO60r0 TPEeyroJbHUKA MOXKHO CJIOXKUTh TPEYToJbHUK. Bep-
HO JIA aHAJIOTUYHOE YTBEP KJEeHHNe IJis BLICOT TpeyroJbHUKA?

JloKa)XuTe, YTO YroJ MeXJy CEeKYII[MMH, BEIXOAAILIVUMH U3 TOYKH BHE Kpyra, naMepser-
Csl TIOJIYyPa3HOCTHIO ABYX AYT OKPY’KHOCTH, PACIOJIOKEHHBIX BHYTPH yrJja.

JokakuTe, YTO BePTHUKAJbHbLIE YIJIBI MEXKAY IlepeceKalolIUMUCA XOpAaMH U3MepAIoTCS
MOJYCYMMO# ABYX AYT OKPYKHOCTH, Ha KOTOPbIEe OHM OIHpPAIOTCSH.

Jloka)kuTe, 4TO Yros Me)Jy KacaTeJbHOH K OKPYXHOCTH M XOPAOH, BBIXOAAIIEH U3
TOYKHM KacaHusdA, U3MepsAeTCs IIOJOBUHOI AYyTHU, 3aKJIOUEeHHON MeXKAy HHMU.

Xopasl AB u CD OKpY’»XHOCTH C IIeHTpOoM B TouKe O pagnyca R mepeceKkaloTcsi B TOUKE
E. Ioxaskure, utro AE-BE =CE - DE = R* - OE®.

Yepea TouKy A, JieKall[yl0 BHe OKPY’KHOCTH C IIeHTpoM B Touke O paguyca R, mpoBene-
HBI CeKyIasa U KacarteabHasa. Cekyigasa nepecekaeT OKDY»XHOCTh B Toukax B u C, a Ka-
caTenbHas KacaeTcs OKDPY)KHOCTH B Touke D. Jlokaxkure, uto AD? = AB-AC =
= A0’ - R®. ’

IIycte AD — OucceKTpHca BHYTPEHHEro MM BHeNIHero (B 9TOM cJydae Touka D Je-
JKUT Ha npoxomxenmn BC) yroma TpeyroabHuka ABC. Jloka)kuTe, 4TO
BD:CD = AB: AC.

Joka)xuTe, 4TO B BBINYKJbIA 4eThIpeXyroidbHUK ABCD MOXHO BIHMCATh OKDY’XKHOCTh
TOrZa U TOJBKO TOorza, koraa AB+CD = AD + BC.

Hoxaxure, 4yTo 4YeThIpeXyrodbHUK ABCD MOXXHO BIHCAaTh B OKPYKHOCTH TOrga M
TOJBLKO TOTHA, Korga A+ /ZC =/ZB+ ZD.

Hokaxxure, 4To ecam touku A, B, C, D He jexXaT B OJHOU ILIOCKOCTH, TO ILJIOCKOCTD,
npoxoJAIlas Yyepes cepesunsl otpeskoB AD, BD, CD, napajiesnbHa:

a) npsamoit AB;

6) maockoct ABC.

JlokakuTe, 4TO B IIPOCTPAHCTBE s JIIOOBIX YeThIpeX pPa3IM4YHbIX Todek A, B, C, D ce-
penunsl K, L, M, N orpeskoB AB, BC, CD, DA cOOTBETCTBEHHO CJIy’KaT BepIIWHA-

MH napajuejorpamma KLMN .,



11. 3amaun Ha NOKa3aTEJHCTBO

11.13.

11.14.

11.15.

11.16.

11.17.

11.18.

11.19.

11.20.

11.21.

11.22.

11.23.

11.24.

11.25.

JoxakxuTe, YTO €CJH TPH NpPAMBIE B IPOCTPAHCTBE He MPOXOAAT 4Yepe3 OJHY TOYKY H
MOIIAPHO MEePEeCeKalOTCsa, TO OHM JIeXKAT B OJHOI IJIOCKOCTH.

Tpu npAMble NPOXOAAT 4yepe3 TouKy A. Touku B, B' — Touku ofHO# npsamoii, C,C' —
TOYKH Apyroii mpsamoit, D,D’ — Toukm TpeTrhbeii nmpamoi. Ilokaxkurte, 4TO OTHOILIEHHE
o6bemoB nupamun ABCD u A'B'C'D' pasHo (AB-AC-AD):(AB'- AC'- AD'").

Joka)XuTe, 4YTO OTHOIIIEHHNE ILJIONIAAX MHOTOYTOJILHHUKA, PACIIOJIOMKEHHOTO B OJAHOM ILJIOC-
KOCTH, K IUIOIIAAW €r0o IPOEeKIUH Ha APYIyIo ILUIOCKOCTH paBHO 1:cos¢, rae ¢ — yroa

‘MeXAy IIJIOCKOCTAMH.

Hokaxurte, 4to ecau S u P — mjomaayu IBYX I'paHeil TeTpasapa, a — HUX o0Iee pebd-
po, a o — JOBYTpaHHBIA YroJ MeXJIy HHMH, TO 00heM 3TOro TeTpasjApa paBeH
2SPsina
3a |
JlokaXuTe, UTO €CJIM @ U b — MPOTHUBONOJIOXKHEIE pedpa TeTpasapa, d — pacCTOAHUE
' abdsina

MEXAy HUMH, a 0. — YToJ MeXXJAy HMUMH, TO 00'beM 9TOro TeTpasApa paBeH T .

JokakuTe, 4YTO IJIOCKOCTH, JAeJsllasa MOMOJIaM ABYTPAHHBIA yroJ mpu pebpe TeTpasapa,
JeJIUT MPOTUBOIIOJIO’KHOEe pedpo Ha 4YacTH, NIPOIOPIIMOHAJbHBIE IJIOIIAAAM TIpaHed, 3a- -
KJIIOYAIOUTAX 3TOT YTOJ.

* % %

HaiinguTe reomeTpryeckoe MeCTO TOYEK IIJIOCKOCTH, PABHOYJAJIEHHBIX OT ABYX Pa3HBIX
TOUYEK 3TOM IIJIOCKOCTH.

HaiiuTe reoMeTpUuecKoe MeCTO TOYeK IIJIOCKOCTH, PAaBHOYAAIEHHBIX OT JBYX pPasHbIX
IPAMBIX 3TOH ILJIOCKOCTH. '

HaiinuTe reomeTpuyecKoe MeCTO TOUEK IIJIOCKOCTH, PABHOYJAJEHHBIX OT TpeX IIOIIapHO
IepeceKalouXCcsl MPAMBIX 3TOM IIJIOCKOCTH.

Manbr aBe pasusie Touku A u B miockoctu u umcno o € [0;n]. Haligure reomerpude-

CKOe MecTo Touek M # A, B IJIOCKOCTH, AJsA KOTOpbiXx ZAMB = a.

IIycte A — ¢durcHpoOBaHHaAsA TOUYKA, He JieXKalas B JAaHHOUN IJIOCKOCTH, a M — mpous-

BOJIbHASA TOYKA 3TOM IIJIOCKOCTH. Haiiaure reoOMeTpH4YeCKOe€ MeCTO CepeaguH OTPE3KOB
AM.

Haiinure reomerpuieckoe MeCTO CepeAUH OTPE3KOB, KOHI[BI KOTOPBIX JIEKAT B JBYyX IIa-
PaJlJIeJIbHBIX IIJIOCKOCTAX.

HaHbl 1Be pasHble TOUKH A u B mpoctpancTsa. Haiigure reomeTpuyecKoe MeCTO TOYEK
M # A, B npocTpaHCTBa, AJA KOTOpeix ZAMB = 90°.
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FNABA lil. HECTAHAOAPTHbLIE 3A0AYM

12. NoagrorosurtenbHbie YNPpaXKKHEeHUA

Jlis Ka)kaoro 3HaYeHUsl a pellnuTe YpaBHEHWEe WJIM HepaBeHCTBO (OTHOCUTENBHO X ).

121. a-x=1. 12.2. a-x<1.
12.3. (@ -Drx=a-1. 124. -Z%-0.
x-1
2
125. *~1_o. 126. 21 _o.
127. 2D o, 12.8. 1’ =a.
x—-a )
12.9. «x° >a. 12.10. x’<a.
12.11. |x|=a. 12.12. |a| =x.
12.13. |x|<a. 12.14. || >a.
12.15. JVx =a. _ 12.16. avx =0.
12.17. Jx >a. 12.18. Jx <a.
12.19. 2* <a. 12.20. 2" >a.
12.21. Ja =1. 12.22. log, x < 1.
12.23. log,a<0. 12.24. cosx =a.
12.25. sinx = 1(a +1).
2 a
% % %
12.26. JloxasKkuTe, YTO €CIM1 p — IPOCTOE YHCJIO, GoJbliee 3, TO YHCJIO p? -1 pgenurca Haue-
Jo Ha 24.
12.27. [lokaskuTe, YTO €CIM P U ¢ — ITIPOCThIe Ymcaa, Gosnpmue 3, To Yucao p° — q° nenurca
HaueJsio Ha 24.
12.28. [loxaxure, uro uucao 2'° + 52 — cocrasHoe.

12.29. [oxaxxure, uro uucao 222°* + 333%** — cocrasHoe.
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12. TloaroToBUTEJbHbIE YHPAKHECHHS

12.30.

12.31.

12.32.

12.33.
12.34.
12.35.
12.36.

12.37.
12.38.

12.39.

12.40.
12.41.
12.42.

12.43.
12.44.
12.45.
12.46.
12.47.
1 2.48.
12.49.

12.50.

ITokaxkute, uro uucao 2010°°*° —1 pgenurca na 2009.

HokasKkute, 4TO ecju cymMMa Iudp JeCATUUYHOM 3aIlliCcU Yucja 71 paBHa cyMMe Iugp Je-
CATHMYHOM 3amucH uucjga 2n, TO 4ucjio n fAeautrca HaA 9. BepHo ju o6paTHoe yTBep-
Kaenue?

Haiigure Bce uucaa Buga 34x5y , kpaTHsie 36.

ITokaxuTe, YTO AJA JOOGOr0 HATYPAJLHOTO N YHCHO N’ +n deTHOE.
IlokaskuTte, 4yTo AJA JMI060TO IHMeaoro n yucio n® +2n genurca Ha 3.
IlokasKuTe, 4TO AJA JIOGOTO Ieaoro n 4ucio n’ +5n genurca Ha 6.
ITokaskuTe, 4TO AJA JIOGOTO IEJIOr0 7 YUcIo n° —n meaurcs Ha 30.

Jloka)xure, 4TO B mocJiegoBareabHoctu 11, 111, 1111, 11111, ... HeT yunciaa, ABJIAIOIIE-
rocsi KBaZ[paToM HaTypaJbHOIO.

JlokaxuTe, uTo Bce umcia Buga 16, 1156, 111556, 11115556, ... ABIAOTCA MOJHBIMU
KBaJpaTaMH.

HaiiguTe HaubOJBIINE OGN AenuTe b 1 HaUMeHbIlee o6Ilee KpaTHoe yucesa 54 u 72.

Jokakure, 4To IIpH JIF0OOM HATYpPaAJIbHOM 3HAUEHHH 7N 4YHCIa 3n+5 U 5Hn + 8 B3auUMHO
IIPOCTHI.

Jokaxkure, 4TO AJMA JIO00T0 HATYPAJbHOrO N HaAWMOONBIIHI OOIIWH [OeIUTeNb YHCe
n®+10n+21 u n®* +9n + 18 paBeH n +3.

IokaskuTe, uTO AJIA JTIO60r0 HATYpPaJbHOTO 7 HAaWMeHbIee oOllee KpaTHOe YHCeJ
n®+6n+9 u n+4 pasro n® +10n®> +33n +36.

IokaxuTe, YTO HY IIPU KAKOM LIeJIOM 7 4uucio n’ +5n +16 He meautcs Ha 169.
3anumunte yncyao 0,11(7) B Buae o6LIKHOBEHHOR APOOH.

Hokakure, 4To YucIa 2 uV2+4V3 — HppaluoHaJIbHBIE.

Hoxaxmure, uro uncaa log, 3 u log, 6 — uppanuoHaIbLHEIE.

Pemure ypaBHenne 3x —4y =1 B 1eablX 4YMUCAaX.

Ilokaxure, uTo ypaBHeHHe x> +1 = 3y He MMeeT PEIIeHWU B IeJIbIX YHCJIaX.
Pemnure ypaBHenue xy + x + y = 0 B meJIbIX YHUCJIax.

HoxaxuTe, 4TO eCan XOTA Obl OJHO U3 PAIlMOHAJNBHBIX YHUCEJI P M ¢ OTJIMYHO OT —2, TO

HHU OAVH W3 KOPHell ypaBHeHHA x° + px +q =0 He pasen 1+ \/5 .
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I'amasa III. HecTraspaprabie 3agaun

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

1 3.7-

13.8.

13.9.

13. 3apaum c napameTpamm

. x+ay=1
Haligure BCe 3HaYeHUA a, IIPU KaKJOM HU3 KOTOPBIX CHCTEeMa " uMeeT pe-
ax+y==2a
IIeHUS.
. (a@a+Dx-y=a+1,
Haiiagure Bce 3HaUeHUS a, IPU KaXKAOM M3 KOTOPHIX CHUCTEMa ume-
x+(@a-Dy=2
€T pelleHud. ‘
. ax+y=1,
Haiigure Bce 3HaueHUA @, IIPHU KaKAOM K3 KOTOPHIX CHCTEMa umeet Oec-
4x -2y =a
KOHEYHO MHOTO pellleHUH.
2
. ax+y=a’, :
Haiiaure Bce 3HaUeHMA a, IPU KaXJOM M3 KOTODBIX CHCTeMa He uMeeT
x+ay =1
peleHuit.
3
. ax+y=a°,
HaiiguTe Bce 3HAUEHUs 4, IPU KaXKAOM M3 KOTOPBIX CHCTeMa uMeeT
x+ay=1
eINHCTBEHHOE pelleHue.
(a—-4x+2y =4,
Hns KaXKAOro 3HAYEHUSI 4 PENIUTe CUCTEMY s
(a —4)°x + 4ay = 16.
. x+y=a,
HajiguTe Bce 3HaAYEHHA @, MPH KAXKIOM H3 KOTOPBIX CHCTEMAa 9 ' 3 HMeeT pelile-
x-y=

HHUA U BCAKOE pellleHNe yAOBJIETBOPAET HEPABEHCTBY X > Y .

Haﬁ;m're BCe 3HAYE€HUA a4, IIPH KaXXJ0M H3 KOTOPBIX CHCTEMa

3x—-y=a,
6x —ay = 4, UMeeT pelIeHHe.

x>0>y

HaiinuTe Bce 3HAUEHUs a, IPH KaXJIOM H3 KOTOPHIX CHCTeMa ypaBHEHHH

xy’ —2xy-4y+8

0,
Ji-y ¥MeeT POBHO TPH PAa3JHUYHBIX PElIeHUd.

Yy =ax

13.10. Haiinure BCe 3HaUYeHHUA a4 , IPHU KaXKJAOM M3 KOTOPBIX CHCTEMA ypaBHEHUI
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xy® —8xy-3y+9 _o
Jx +3 ’ MMeeT POBHO TPM PA3JIMYHBIX PeIIeHHUS.

y=ax



13. 3amaun ¢ napaMeTpaMu

13.11.

13.12.

13.13.

13.14.

13.15.

13.16.

13.17.
13.16.
13.19.
13.20.
13.21.

13.22.

HaiiguTe Bce 3HaYeHUA a , IPH KaXKJOM U3 KOTODBIX yYpaBHEHHE

Vx' —4x® + a® = x* + 2x — a vMeeT POBHO TPH PA3IMYHBIX PEIIEHHUS.

HaiiauTe Bce 3HAUEHHUA a , IPU KAX/JOM M3 KOTOPHIX CHCTeMa ypaBHEHHM

2 2 — —
x(x +y -2y 8) = |x|(2y 8), “MeeT POBHO TPHU Pa3JIUYHBIX PElIeHHd.
y=x+a

o 2
Haiinure Bce 3HaUeHUA @, TIPH Ka)KJIOM U3 KOTOPHIX ypaBHeHHMe @ —2C0SX = X~ HMeeT
POBHO OJVH KODEHb.

Hafz’mn're BCe 3HAQUYEHUsd a, IPH KaXXJO0M M3 KOTOPBIX CHUCTeMa

(x —a)ax —-2a-3) =0, .
He HMeeT pelIeHUH.
ax > 4

Haiigure Bce 3HaUEHNA 4 , IPYU KayKJAOM M3 KOTODBIX CHCTEMA

2
a‘x +2a
>0,

2
ax+a -2 He UMeeT peIleHui.

5
ax+a>—
4

Haiinure Bce 3HaueHUA a U b, IPU KOTOPHIX CUCTEMA
xyz+z=a,
xyz®+2z=b, HMeeT TOJLKO OJHO PEIIEHHE.

X+yi+F =4

HajiguTe Bce 3HAUEHHMs a, IPM KaXXJOM M3 KOTOPbIX M3 HepaBeHCTB 0 < x <1 cueayer
HepaBeHCTBO (a2 +a- 2)x2 -(a+5)x-2<0.

HaitquTe Bce 3HAYeHUS @, MPH KAXKAOM M3 KOTOPHIX ypaBHeHMe x° —2ax+2a-1=0
MMeeT POBHO JBa Pas3jJMYHBIX KOPHS.

HaiiguTe  HamMeHblllee  Iiejioe  3HAYeHHeE a, IpH  KOTOPOM  ypaBHEHHE
x* - 2(a +2)x +12 + a® = 0 UMeer POBHO ABd PA3THYHBIX KOPHA.

Haitgure BCE 3Ha4YeHUA a, npu KaX oM U3 KOTOPBIX ypaBHEHUe
(a-2)x* +2(a-2)x +2 =0 He UMeeT KOpHeii.

HaitinuTe Bce 1Iiesble 3HAYEeHUS 4, I[P KaXJAOM K3 KOTOPBIX YypaBHeHHe
(a-2)x* +2(a—2)x +2 =0 He UMeeT KOPHeHi.

Haitogure Bce 3HaUeHUusd a, pu Ka;maoM u3 KOTOPBIX  ypaBHEHHE
2
ax’ +2(a+1x +(a+3)=0 umeer nBa KOPHA, PACCTOAHUE MEXAY KOTOPLIMHU OoJibmie 1.

45



I'napa III. HecrannapTHBIE 3axa4yn

13.23.

13.24.

13.25.

13.26.

13.27.

13.28.

13.29.

13.30.

13.31.

13.32.

13.33.

13.34.

13.35.

13.36.

13.37.

46

Hajinure Bce 3HaueHUsi a, MPH KaXXJOM M3 KOTODPHIX ypaBHeHHMe X’ —2ax+2a-1=0
MMeeT ABa KOPHs, CyMMa KOTOPBIX pPaBHA HYJIIO.

HaiinnTe Bce 3HaueHHMs @, DU KaKAOM K3 KOTOPLIX OAMH KOPeHb YpaBHEHHA
x* +(2a-1)x +a®+2 =0 BaBoe Gosiblie JPYroro.

Haiinure BCce 3HaueHUs a, IPH KaJAOM H3 KOTOPHIX CyMMa KBaJpaTOB UYHCEJ, COCTAB-
3x-y=2-a, .
JSIONUX pelleH’e CHCTEMbI OyzeT HaNMMeHbIIIeH,
x+2y=a+l,
Hadinute Bce 3HaUYeHUs a, IPH KAXKAOM M3 KOTOPBIX CyMMa KBAJPaTOB KOPHeil KBaapar-
HOro TpexuseHa f(x) = x® - 2ax + 2a%® — 6a + 8 IPUHUMAaEeT HaUMeHbIIIee 3HaYeHHe.

Jna Kaxaoro 3HAYEHUS @ PELINTe ypPABHEHHe
4" —2a(a+ 12" +a® =0.

Hafizure BCe 3HaueHMas a4, ©OPH  KaXXAOM M3  KOTOPBIX  ypaBHEHHe
2cos2x —4acosx +a’ +2 =0 He uMeeT KOpHeii. '

Haiinure  BCe  3HaueHHA a, Opd  KaXXAOM U3  KOTOPHIX  ypaBHEHUe
loga_m(x2 +1) = log, ¢;((a — 5)x) uMeeT POBHO ABa PA3JUYHBIX KOPHS.

Hns KasKAOro 3HAYeHHA @ pellnTe ypaBHeHHe log = v2x+a =2.

JIJis Ka)KJ0ro 3HAaYeHHA a4 pelluTe HepaBeHCTBO 3(2x —a) + bav2x —a —2a® > 0.

Haiinute BCe 3HauyeHHMs a, IPU KaKJOM H3 KOTODPHIX 06JIaCTh 3HaYeHUH GYHKIINHU
x%+2ax -4
f(x)=—F—F7—7

> comep;KUTCA B uHTepBase (—3; 2).
x°-2x+3

1111x
. 3ax + by = \/gg e
MN3BecTHO, uTO X =1, y = -1 — OQHO U3 pelIeHUH CUCTEMBI 6

ax® + by? = 2.

HaiiguTte ocTanbHbIe peIlIeHUsS CHCTEMBbI.

Haiigure Bce 3HAUEHUS a, IPU KaXKJOM M3 KOTODBIX MHOKECTBO pellleHuii HepaBeHCTBa
a+2-2"* ~ 5a+5
a+3  2(2* +3a+3)

COIEPKUT KAKOM-HUOYAb JIyd HAa YHCJIOBOHM IIPAMOIi.

Jlia Kaxa0ro 3HAYEHWA a pelnTe ypaBHeHue | x+3|-a|x-1|=4.

Haiinute Bce 3HAUeHMA 4, NPH KaXXJOM H3 KOTODLIX ypaBHeHMe 2|x-2|+a+x =4

uMeeT XOTA ObI OZMH KOpEeHb, IIPUYEM BCe ero KOpHH JiesKaT Ha o'rpesfce[O; 4] .

Haiigure BCe 3HaueHUsd a, npu KaKJI0oM u3 KOTOPBIX ypaBHEHHe
(x* —(a +1x +3(a-2)) log, ,(2a—x—-1)=0 umeer xora Obl OJMH KOpPEeHb Ha OTpE3-

ke[-1; 2], a BHe 9TOro OTpe3Ka KOpHel He MMeeT.



13. 3azaun ¢ mapamMeTpamMmu

13.38.

13.39.

13.40.

13.41.

13.42.

13.43.

13.44.

13.45.

13.46.

13.47.

13.48.

13.49.

13.50.

. x-a’log,y=1,
Haiigure Bce 3HaYeHUA @, IPU KaXKAOM U3 KOTOPBIX CHUCTeMa HMeeT
x+3alog,y=1

pellleHnusl U BCAKOE pelleHHue yJAOBJIETBOPSIET HepaBeHCTBY y > 1—x.

Haiigure Bce 3HAYEHUSA a , IIPU KaXJOM U3 KOTOPBIX JJiA Joboro b Haljaerca ¢ Takoe,

2x + by = ac® +c,

4YTO CHUCTeMa HnMeeT pelieHud.

bx+2y=c-1
( .
Haiigurte Bce 3HaueHMsl a, IIPpM KayKIOM U3 KOTOpPbIX JAjdA Jioboro b cucrema

x—-by+az® =0,

nMeeT XOTsA Obl OAHO peIlleHue.
2bx +(b-6)y —8z2=8

Haiigure Bce Tpoiiku (a, b, ¢), IPH KOTOPHIX ypaBHeHHe ax’ + bx + ¢ = 0 uMMeeT eqUHCT-

BE€HHBIN KOpeHb X = —1, npuueM a+b+c=1.

UsBecTHO, uTO ypaBHeHHe ax’ +bx +c =0 He uMeeT KopHeit u a + b+ c < 0. Haitaure
3HAK C.

Yucaa a<0 u b TaxkoBbl, UYTO X =7 sfABJAETCA KOPHEM yDaBHEHUS ax’* +bx+2=0.
Pemnte HepaBeHeTBO ax’ +bx® +2>0.

. . 3x+1
Haiinure Bce 3HaueHUs @, NPU KaXKAOM U3 KOTOPbIX IpadukH PYHKIUH Y = ——
. X
4x +3a -7 .
= 1 pasbuBaOT KOOPAMHATHYIO ILJIOCKOCTh POBHO Ha IATH YacTeil.
ax -

A Kaxkmoro 3HaYeHWs a pewiuTe ypaBHeHHue log,(x” —3a) = log,(ax® - 3x).
HaiizuTe Bce 3HAYeHMA a, I[PH KaXKIOM U3 KOTOPBIX BCe KODHHM YpaBHEHHUSA

3ax® +(8a® —12a® - 1)x — a(a — 4) = 0 ymOBJIETBOPAIOT HepaBeHCTBY | x |< 1.

3

2
st nanubIX yncen a =log, x u b =log, x Haiigure log Q/_ (ﬁ) .
xyz \ x

Haiinure Bce  3HayeHUA a, TITpH KaXJIOM U3 KOTODPBIX HEPaBeHCTBO

1 sinx++3cosx+a-5
0g2a—15 5 )
5

> 0 BBIDOJHAETCA AJIfA BCeX X.

a(x-4) =3y +2),

y+Jx =0

Haiigure Bce 3HaUeHUA a, IPH KaXJOM U3 KOTOPBIX CHCTEeMa uMe-

eT POBHO JIBA PABJUYHBIX PellleHHUd.
8xy — 25 = 0,
Haiizure Bce 3HAYEHHMA @, NMPU KaKAOM U3 KOTOPHIX CHCTeMa {Xx° =y+2x, uMeeT
+y*<a

€IUHCTBEHHOE pellleH!e.
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I'nasa III. HecranmapTHbie 3agauu

13.51.

13.52.

13.53.

13.54.

13.55.

13.56.

13.57.

13.58.

13.59.

13.60.

13.61.

13.62.
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s  Kaxaoro 3HaueHHA @ OIpeJejJuTe, CKOJBbKO DpeIlleHHH HMeeT CHCTeMa
|x|+|yl=a,

X +yt=1.

HaiiguTe Bce 3HAUeHUA a, NPM KaXKJOM M3 KOTOPBIX M3 HepaBeHCTBa x° + y’ <a cie-

AyeT HEPABEHCTBO (|x| + 3)( y| + 3)x < 25.

3
) y-x =[x’ -~x-1],
Haiigute Bce 3HaUeHMs a, NPU KaAOM U3 KOTOPBIX CHCTeMa 2

y+4x=a

nMeeT eJUHCTBEHHOE PellleHHe.

Haiigure BCe 3HaYeHuA a, npu KaXXJI0OM u3 KOTOPBIX ypaBHeHHe
(x? —x +a® + 2)° = 4a°(2x* — x + 2) uUMeeT POBHO TPH PA3JTUUYHBLIX KOPHA.

Haiigute BCe 3HAUYEHHUA a, pH Ka)XJIOM u3 KOTOPBIX byuKIINA
f(x) = a(2sin x + cos® x + 1) He MpuHUMAaeT 3HaUeHU, 60ABIINX 3.

Haiigure BCeE 3HAYEeHUd a, npu KaXJoM us KOTOPBIX byHKIIMA
f(x) =log,, .(cosx + J8sinx - a) ompejejieHa IIPH BCeX X.

Haiinute Bce 3HAaueHMsA @, TOPU  KaKIOM M3  KOTOPBIX  HEDABEHCTBO
| 3sin® x + 2a sin x cos x + cos® x + a | < 3 BHINOJHAETCS NP BCEX X .

Haigure BCE 3HaYeHUuA a, npu KaXaoM u3s KOTOPBIX  ypaBHEHHE

- Bbcosx + sinx + cos(x - b) = a uMeeT pelreHue:

a) XoTa Ob1 pu OAHOM b

6) npu Jgobom b.

Haiigure Bce  3HaUYeHUA a, TpPHA  KaXIOM M3 KOTOPHIX YypaBHEHHe

_ a2 . _ 2
2c0s?(2*°* ) = a + V3 sin(2*** *!') umeeT X0Ts 6Bl OJUH KODEHb.

Haimnure BCe 3HAUEeHUS a, opu  KaXJIoM u3 KOTOPBIX cucTeMa
x® +2ax +4a® -5a +3 < 4siny - 3cos y,

MMeeT eJMHCTBEHHOE pellleHue.
0<y<2n

} x+y+z=x>+4y°,
HajiguTe Bce 3HAUEeHHA a4, IPHU KaXKJAOM U3 KOTOPBIX CHCTEMa
x+2y+3z=a

uMeeT €eIMHCTBEHHOE DEIIIeHHe.

Haiizute BCe  BHaueHMs @, TOpH  KaXJAOM K3  KOTOPBIX  CHCTEMa
|x® —5x +4|-9x* -5x+4+10x|x|=0,

MeeT €eJUHCTBEHHOE pPEIlleHUe.
2 -2a-Dx+a(@-2)=0



13. 3agaun ¢ mapaMmeTpamMHu

13.63.

1 3.64.

13.65.

13.66.

13.67.

HaiiguTe Bce 3HaUEHUA @, IIPH KAXAOM M3 KOTOPHIX CHCTEMAa

4x =a+3 -y’ +2y,
A HMeeT POBHO ABA Pa3JMYHBIX peIleHus.
x“+y° =2y

Haiigure Bce 3HaueHusa a, IIPpH KaXJO0M M3 KOTOPBIX CHCTEMA

x% + (5a +2)x + 4a® + 2a < 0,
MMeeT XOTs Obl OJHO pellleHue.

x*+a® =4

HaiizuTe Bce HaTypajibHbIe 71, IPM Ka’XJOM U3 KOTOPHIX apudMeTHUEeCKas Iporpeccus
He BOCCTAHABJHBAaeTCA OAHO3HAUHO II0 €€ CEeMHAaJIaTOMy 4YJieHy U CyMMe IIepBBIX 7N

YJIEHOB.

s xaXkaoro sHaUeHUsA 4@ HaWIHWTEe BCe 3HAUEHUS X, YAOBJIETBOPAIOIIUE YPaBHEHHUIO

(x +1)° g (x +1)°
x

log, - log, a.

= log,

Haﬁ;m're BCeé IMOJIOKHUTEJIbHbIE 3HAUEeHHUA a, IIpH KaH{,lIOM M3 KOTOPBIX CHUCTEMaA

(lx|-5) +(y-4) =9
nmeeT eAUHCTBEHHOE PEIlIeHue.
(x+2)2 +yP=a’
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I'napa III. HecrannapTasie 3agaun

14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

14.7.

14.8.
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14. 3apaum c HensIMu YMCamMm

IlepBrIii 4l€eH reOMeTPUYECKOi IPOTrPECCHH ¢ IeJOYMCIEHHBIM 3HAMeHAaTeJeM PaBeH b,
a pasHOCTh MEYKHY YTPOEHHBIM BTOPHIM UJIEHOM M IOJIOBMHOI TpeThero — OoJibiire 20.
Ha#igure 3HaMeHaTeJIb IPOTPECCHUH.

ITocsie mesleHUA NBY3HAYHOTO YHCJA HA CYMMY ero JeCATUYHBIX UHUGP B 4ACTHOM IOJY-
yuyock 7, a B ocraTke 6. Ilocie meseHusi Toro ke umcja Ha MpousBeleHHe ero HUdp B
YaCTHOM NOJIyUYMJIOCh 3, a B ocraTke 11. Haliagure aTo uucIo.

YuyeHHUK MEePEeMHOKUJI Ba AJAHHBIX HATYPAJbHBIX YHMCJIA U JOIYCTUJ OIMINOKY, YBEJUUYUB
npoussejeHue Ha 372. [TogenuB Oyia MpOBEpPKHU NOJYYEHHBLIM pe3yjbTaT HAa MeHbIllee U3
JaHHBIX YHCeJ, YYeHUK NPaBUJIbHO NOJiyuyus B yacTHOM 90 u B ocratke 29. Haiigure
JaHHbIE YHCJIA.

MacTep fejlaeT B 4ac IeJioe YHUCJIO AeTaseil, 6osblnee 5, a KaXKAbIA U3 €ro y4eHHKOB —
Ha 2 gerasu MeHbIle. OQuH MacTep BBHINOJHSIET 3aKa3 3a IleJl0e YHCJO 4acoB, a JBa
ydyeHuUKa BMecTe Ha 1 u 6eicTpee. I3 KaKoro uucia geTajeil COCTOUT 3aKas?

Ha dakysbprer nomgano ot HemeganucToB Ha 600 3aaBieHuil GoJibllle, YyeM OT MeAasu-
cToB. lleBymiexk cpegu HeMeNaJMCTOB GOJIbIlle, YeM CpeIu MeIAJIMCTOB, B 5 pa3, a I0HO-
ey cpeau HeMeAaJHUCTOB 0OJIbIlle, YEM Cpeau MeJaJuCTOB, B n pas, rje n — Hary-
panbHoe uymciao u 6<n<13. Haiiaure oOmee uuCJO0 3aABJEHUH, ecJU cpelu
MeZaaucTOB I0HOIeHN Ha 20 GoJbllle, UueM JeBYyIIEK.

HNmeeTcss nBa npoeKTa 3aCTPOMKHM MUKpopaitoHa. ITo mepBoMy IIpOEKTy mpearoJaraercs
TIOCTPOUTDH HECKOJIbKO OJIMHAKOBBIX JOMOB, coepskaliux B oOieit cioxkHoctu 12 096
kBapTup. Ilo BTOpoMy npoeKTy mpearoJjiaraeTcsi IIOCTPOUTL Ha 8 JOMOB GOJIbIlle, IIPHYEM
JOMOB TaKKe OJUHAKOBBIX, HO C OOJBITMM UYHCJIOM KBApPTHUP B KAXKJOM U COAEPKAIIUX B
obmieit cimoxkHocTH 23 625 kBapTUpP. CKOJIBKO AOMOB IIPEAINOJIAraeTcsi IMOCTPOUTH IO Iep-
BOMY IIPOEKTY?

ABHaNNHUIO, CBA3BIBAIOILYIO JBa ropoja, o6CIy»KMBAIOT CaMOJIEThI TOJbKO TPeX THIIOB.
FKakawlit camoJieT 1IepBOro, BTOPOr0 M TPETHEI0 THIA MOXKET HPUHATH HA OOPT COOTBET-
crBerno 230, 110 u 40 maccakupoB, a Taxkxke 27, 12 u 5 Koureiinepos. Bce camoJeTsl
JUHUU MOTIYT IIDHHSTH Ha OOpPT omHoBpeMeHHO 760 maccakupoB um 88 KOHTeiiHEepOB.
Haiigute ymcio geHCTBYIOIHX Ha JIMHUM CAMOJIETOB KarKJOro THIIA, €CJIU HMX oflee
YHCJIO He MPEBOCXOAUT 8.

Ha xieruaroit Oymare BblAejleH IIPAMOYIOJBHHUK pPasMepoM M XN KJETOK, IIpHYeM
ypcJia m U n B3aUMHO IIPOCTHIE U m < n . JilMaroHajib 3TOTO IIPAMOYrOJbHHUKA He Iepe-
cekaer poBHO 116 ero kJerox. HailimuTe Bce BO3MOJKHBIE 3HAUEHUS M W N TIPU HaH-

HBIX YyCJIOBUAX.



14. 3agaus ¢ HeIBIMH YHCAAMH

14.9.

14.10.

14.11.

14.12.

14.13.

14.14.

14.15.

14.16.

14.17.

A, U, B cugenu Ha TpyOe B yKasaHHOM mopAaxke. K HUM cTanu Mmojca)KMBaThCA Apyrue
OYKBBI TaK, YTO IOPSAKOBBIA HOMEp ouepeJHOi OYKBHI B DYCCKOM aJji()aBUTE PaBHSIJICS
cyMMe IH(}pP IOPAAKOBBIX HOMEPOB ABYX Ipeabiaylminx OykB. C HEKOTOPOro MOMEHTa
OYKBBI CTAIH UKJINYECKH NOBTOPATHLCA.

1) Kakas 6yxBa B IUKJMYECKH ITOBTOPAIOIEeMcs Habope BeTpedasach HanboJsiee 4acTo?
2) MoskeT M IMKJINYECKH IIOBTOPAIOIMICA HAbOp IPH KaKUX-Iu00 APYTHX HadaJabHBIX
OyKBax COCTOATH M3 OxHOI OykBbI? Ecau aa, To U3 Kakoi?

Haiinure Bce 1esouncjieHHbIE pellieHnA CUCTEMBbI

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

Haiigure Bce 11€JIOYHCJ/IEHHELIE PEIIEHUS CHCTEMbI

7875x% = 567y°,
| x | < 25.

HaiiguTte Bce 1esiouHCIeHHBIE pelieHns ypaBHEHUA

3(x - 3)* + 6y° + 22° + 3y°2* =33.

Hajiznure Bce IeJIOUMCIIEHHBIE pelleHHs ypaBHeHHs 3x = 5y’ + 4y —1 M JOKakuTe, YTO

IJA J11060T0 TAKOTO pellleHHs (X, y) umciao x° + y® — HeuerHoe.

Haiinnre HanMeHbIllee HEYETHOE HATYpaJbHOE UHCJIO, KpaTHoe 9 M maloiiee OCTaTOK 7
npu gejaeHuu =Ha 13.

IlepBas Opuraga marotoBuJa geraneil Ha 15% OoJble, ueM BTOopad. Bece meraam yJio-
JKMJIM B ABa AIIUKA: B IEepBbIil amuk — meHee 1000 nerasieir, a Bo BTOpoii — OoJiee
1000. Ckoubko perayiell NOJIOXKHJIMA B NEpPBHI SIIUK, €CJH B HEM OKa3ajoch
2/3 peraneil, U3TOTOBJIEHHBIX MEpPBOM OpUTrazoii, u 1/7, U3rOTOBJIEHHBIX BTOPOii?

HaiiguTe uKMclIO CTYJEHTOB, CAABIINX 5K3aM€H, €CJIM IIecTasi MX YacTh IIOJIYyYHJIA OLEH-
Ky «yAOBJIETBODUTEJNBHO», 56% — «xopomio», a 14 4eIOBEK — «OTJIUYHO», MPHUEM
OTJIMYHHUKHU cocTaBUJIMN Oojiee 4% , Ho meHee 9% oT ob1iero umcJa 3K3aMeHOBAaBIINXCS
CTYAEHTOB. '

AOHUTYpHUEHTHI CAaBaIH 9K3aMEHBI B Ba IIOTOKA B HECKOJIbKMX ayJAUTOPHAX. B KakIoM
IIOTOKEe YMCJO abUTYypHEeHTOB, 3K3aMEHOBABIIMXCA B Ka’KI0A ayAUTOPHUH, OBLJIO PaBHO
yucay ayguropuii. Ecau 6l 9K3aMeHBI IIPOBOAUJIKCH B APYrOM KOPIyCe, TO MX IIPH-
IJIoOCh OBl IIPOBECTH B TPH IMOTOKA, IIPUYEM B Ka)KJAOM IIOTOKE B KaKJOM ayauTOPUU
abUTypHEHTOB yAaJIoCh ObI PACCAAUTH II0 PAAAM TaK, YTO YMCJO PANOB, a TAKXKe YHCJIIO
Jiofei B pangy Oblio ObI paBHEIM YHcJay ayautTopuii. Kakoe HamMeHbIllee 4muCJIO abUTy-
PHEHTOB MOTIJIO OBITH IIPOSK3aMEHOBAHO IIPH 3THX YCJIOBUAX?
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I'nmasa IIl. HecramgapTHsie 3agaun

14.18.

14.19..

14.20.

14.21.

14.22.

14.23.

14.24.

14.25.

14.26.

14.27.

14.28.

52

B aByx KopoOKax JieKaJM KapaHAallld: B IIepBOM — KpacHBIE, BO BTOPOil — CHHHE, NIPHU-
yeM KpacHbIX ObLIO MeHbIlle, yeM cuHuUX. CHauasia 40% Kapaupgameil U3 mepBOil KO-
poOku mepesoKuau Bo Bropylo. 3areM 20% kapaHjaineil, OKa3aBIIMXCSA BO BTOPOH KO-
poOKe, MEPEJOKHUJIN B MNEPBYIO, NPUYEM IIOJOBHHY H3 IIE€PEJIOXKEHHBIX KapaHJamiei
COCTaBJAJM CHHMe. B uTOore KpacHbBIX KapaHJalieidl B IepBoi KopoOKe oxkasanoch Ha 46
6oJiplie, yeM BO BTopoi. HaiinuTe o0Iljee KOJHMYECTBO CHHHUX KapaHJalllein.

HaiiguTe Bce mapbl LeJbIX YHCEJ a@ u b, OJA KaKA0M M3 KOTOPHIX YpaBHeHUe
a’ - x* . a? — x2 -
arcsin———— —a - 2°"™ — | arcsin ———— + a - 2°"™" | = 2ab umeer He meHee 10 pas-
a a

JIMYHBIX KODHEMH.

HaiiuTe BCe 3HAYEHMA a4, IPH KAXIOM M3 KOTODHIX HepaBeHcTBO a’ |y |<+2(a® — x?%)

HMeeT HanMeHbIllee KOJIMYeCTBO IeJIOUNCIIEHHbIX pemeHnﬁ.

Haiizutre Bce 3HauYeHMS @, ©IOPH  KaXKAOM U3  KOTOPHIX  HEPaBEHCTBO
x*-38x+3|x+al|+a<0 umeer HauboJbIllee KOJUIECTBO [EJOUNUCICHHBIX PEIlIeHH .

Haiigure Bce IIeJOYMCIEHHbBIE DellleHHsA HepaBeHCTBa vVx° —~5x -3 <6-x.
HaiinuTe BCe IleJIOUNCIEHHbIE pellleHuA ypaBHeHus (x° + y2 Nx+y-3)=2xy.

Hajinute Bce mnapepl HATYpPaJbHBIX UYHCEI X,Y, YJAOBJIETBOPAMIINUE CHCTEMe

2x + 47 < 22y - 2°,
Tx +14 < 4y.

x® +y? <16x -22y -171,

Haiigure Bce 1eJIoOUNC/IeHHBIE pPEelIeHUA CHUCTEMBI
2 2
30x —y° > 252 + x° + 14y.

Haiinute Bce mesbie d, IPpH Ka)KIOM U3 KOTOPBIX I'padukyu GyHKOUHR y = logl/ & (x — 2a)

u y=log,(x - 2a® — 3a®) mepecekaloTCA B TOUKE C LEJOYHCIEHHBIMU KOOPAUHATAMH.

Haiigute Bce a, IPHU KaXXJIOM M3 KOTOPBIX YpaBHEHHUE

x a-x a 2x-2 2a-2x-3 2a-5
DR e
2 2 512 8 2 2 2

uMeeT XOTA Obl OJUH KOpPEeHb H BCE €0 KOPHH — LEJIOUHNCJIEHHbIE.

IlepBeie 80 KM myTH M3 OJHOTO MYHKTa B APyroi aBToOyCc HMJET IO IIOCCe, a OCTaBIINe-
cg 120 kM — mo IpYyHTOBOIl jgopore, Ha aBa udaca jgoJslie. CoBeplnius 6ojiee YeThIpEX
peificoB IO MaplIPyTy Ty4a ¥ o0paTHO, OH 3aTpaTWJ MeHee 168 u, BKJOYas CTOSHKU B
KOHEeUYHBIX IyHKTax. HaliiuTe CKOPOCTH JBUKEHMs aBTOGyca IO IIOCCE U IO TPYHTOBOH
ZIopore, ecJd 3a BpeMsi, KOTOpoe aBTOOyC IIpoBeJl B ABUXKEHHUH, OH CO CKODOCTBIO, PaB-
HOIl cpeJHeMY apu()METHUECKOMY 9THX JBYX CKOpocTei, mpoexas 661 2100 kM.



14. 3agaau ¢ HeABIMHM IHCIAMH

14.29.

14.30.

14.31.

14.32.

14.33.

14.34.

14.35.

14.36.

14.37.

Korza rpys pasioxuan B BaroHsl 1o 80 T, OAMH BaroH OKasaJjcs HeAorpyskeH. Ecau Gbl
Ipy3 pasjoKXWJIXU B BaroHel mo 60 T, To moHaaobumiocs Ha 8 BaroHoB Gojbille, MpUYeM
OAVH BaroH ONSsTh OKAa3zajcid HeJorpyXeHHBIM. EcJM jKe Ipy3 pasjioKUJIM B BaArOHbI 110
50 T, To moHamOOKMIOCKH ellle Ha 5 BaroHoB 0oJibllle, TpUUYEM BCe BArOHbI OKA3aJUCh IOJI-
HbeIMH. HailiguTe Bec rpyasa.

B cazy 6b1710 IOATOTOBJIEHO YeTHOE UMCJIO AM JJIs MOCagKH aepeBbeB. locse nocaaxu sa6-
JIOHB, TPYII U CJMB OKAa3ajoCh, YTO KUCIIOJB30BAHO MEHee TPETH M, IPYII IIocakeHo Ha 6
fosbiie, yeM A0J0HB, a CBOGOAHBLIX M OKAasaJsloCh BTpoe 0OJIbllle, YeM IIOCaKe€HO CJIUB.
Eciu 6bl A6J10HB ITOCAAWIN BTpoe GOJIbllIe, TO CBOOOAHBIX ocTasioch 6b1 59 aAM. CKOIBKO
M [OJIS1 IIOCAJKU OBLIO MOATOTOBJIEHO?

Kakoe HamboJblilee YMCJIO YJEHOB MOKET COAEP’KaTh KOHeuHas apuMeTHuecKas IIpo-
rpeccus C pasHOCTbIO 4 TIPM YCJIOBHM, UTO KBaJpaT ee IIePBOro 4jeHa B CyMMe C OC-
TaJLHBIMH 4YJieHaM¥ He mpeBocxoauT 1007 '

B aByx smukax comep:XKHTcA B o0imell cJao»KHOCTH Oojiee 29 peraneit. Yucao aeranei,
colepiKallluxcA B IEePBOM sfAlUKe, YMEHbIIIeHHOe Ha 2, 60jiee UeM BTpPOE IIPEBbIILIAeT
YHCJIO AeTaJieil, COAepsKalllUXCA BO BTOPOM AINMNKe. YTPOEHHOE YMCJIO AeTaJjei, co-
Jep KalliXcA B IIEPBOM AINIMKE, IPEBLIIIAET YABQEHHOE YHUCJIO AeTajieil, coaep Kaliux-
Cs BO BTOPOM fAIINKe, HO MeHee uyeM Ha 60. CKOJIBKO AeTaseil COAEPXKHUTCA B KaXKIOM
AmuKe?

Tpu ManbuMKa XOTEJM BMECTE KYIUTh JB€ OAMHAKOBbIe Urpymku. CJI0KHB BCe HMEIO-
myecsd y HUX JAEHbIH, OHM He CMOIJIM KYIIHThL JaKe OAHY Urpyuiky. Eciu 6bl y mepBoro
MaJbUYHKa OBbLIO BABoe GOJIbIIe AeHer, TO UM Ha IMOKYIIKY ABYX MTPYIIEK He XBATHJIO Obl
34 py6. Korma tperbeMy ManbuuKy J00aBHJIH BABOe OOJIbIlie AEHEr, 4YeM y Hero ObLIO,
nocJie IOKYIMKY JBYX UTPYINEK y HHUX elle ocTajdock 6 py6. CKOJILKO CTOMIHN HUIPYILIKH,
ecJi¥ NepBOHaYaabHO y BTOPOro MajdbuHuKa 6110 Ha 9 py6. Gosblie, yeM y nepBoro?

Yucso ABYXKOMHATHBIX KBapTHUP B JOMe BUETBEpPO OOJILINIE YMCJA OSJHOKOMHATHBIX, a
YHCJI0O TPEXKOMHATHLIX KBAPTHP KPAaTHO YMCJIy ONHOKOMHATHEIX. Eciu YHCIIO TPEXKOM-
HaTHBIX KBapTUP YBEJIUUHUTH BOATEPO, TO MX cTaHeT Ha 22 OoJbllle, YeM ABYXKOMHAT-
HbIX. CKOJIBKO BCEro KBapTHUP B JOMe, €CJIH UX He MeHbine 100? ‘

Haiinure Bce 1eJIOUHCIEHHBIE PellIeHUs YPAaBHEHUA

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

Haiignre Bce mesoOUNCIeHHbIE PEIlleHUs YPaBHEHUSA

14x* - 5y* - 3x%y® - 125x% +82y2 +51=0.

Haiigure Bce mesiouncIeHHbIE KOPHA YPaBHEHUA

cos(g(&c ~J9x® + 160x + 800)] =1.
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I'nmasa IIl. HecTangapTHsie 3axauu

-14.38.

14.39.

14.40.

14.41.

14.42.

14.43.

14.44.

14.45.

54

Haiinure BCe 11eJI0YNCI€HHBIE PEIIeHUs] CUCTEMBI

4x2+2xy+1 - 7Iy{—1 (Z + 2)’

. 3nz
sin—=1.
2
Haiigure Bce 3HaYeHU A a, npu KaxxIoM Hu3 KOTOPBIX cHCcTeMa

12x* —4x -2xy+3y-9=0,

MMeeT POBHO NATH PA3JHYHBLIX PEHIEHUI B HATYPAJIbHBLIX
axy +ayz +azx > xyz

YHucJaax.

Peminte ypaBaHeHue cos(m(x + 7 Jx ) sin(g (4x + Jx ) =1.

Haiinure Bce Tpoiiku uucen (X, y, 2) , YAOBJIETBOPAIOIIHE PABEHCTBY

\/3x2—222+2y2+22—6y+§x—41+

+ \/2x2 — 4V2(cos y + cos 1z) = 0.

HaiiguTe Bce IeJIOUNC/IEHHbIE PelIeHusa ypaBHeHusa x° +1953'®xy —1995'%y% = 0.

B amuke nHaxogurcsa 13 yepHBIX mapoB u 17 Geasix. Paspemaercs:

a) YBeJIMUUTH Ha 1 YKCJI0 YEepHBLIX IIAPOB M OJHOBPEMEHHO YBEJHUYMTEL Ha 4 uuciao Ge-
JIBIX;
0) YBeJMUYHUTH HA 2 YHMCJO YEPHBIX IIAPOB M OJHOBPEMEHHO YMEHBIIWThL Ha 1 uucJo Ge-
JIBIX;
B) YMEHBUIUTHh HA 4 YNCJIO YEPHBIX IIAPOB U OAHOBPEMEHHO YBEJHYHUTHL Ha 5 umcJo Oe-
JIBIX;
r) YMEHBIINTh Ha 5 4HCIIO0 YepHBIX IIapOB ¥ OJHOBPEMEHHO YMEHBIIUTHL Ha 2 4HcJo Oe-
JIBIX,

MoskHO JH, cOBepIllasgi B KAKOM-JIMOO IOPAJKe M KOJUUYECTBE OIMMMCAHHBIE AEMCTBUA, I0-
OUTBLCS, YTOOBI B AIMKE OKA3aJI0Ch 37 YEPHBLIX 1apoB U 43 Oeynbix?

IBe OpuUragbl 3eMJIEKOIIOB OAWHAKOBOI IPOU3BOAUTENbHOCTHA KAXKIbI BBIPHLIN IO OJH-
HAKOBOMY KOTJIOBaHY. Bropas 6puraga paborana Ha moJjdaca 0ojbliie nepBoi. Eciu Obl
B mepBo# Opuraze Obly10 Ha 5 uesoBeK 0oJibllle, TO OHA 3aKOHYMJIa Obl paborTy Ha 2 u
paubine. HaiignTe 4uciio 3eMJIEKOIIOB B KaXKA0H Opuraze.

Pora coapar npubsljia Ha napaj, psIMOYrOJbHBIM CTpoeM 110 24 YeJjIOBeKa B psjl, OQHAKO
He Bce IPHOBIBIINE COJAATHI CMOIVIM ydyacTBOBaTh B mnapaje. OcraBmimiica Ajs napaja
COCTaB IIePECTPOMJIH TAK, YTO YUCJIO PAJLOB YMEHBIIWIOCH Ha 2, & UHCJIO COJNJAT B Kax-
IOM PAAY cTayo Ha 26 Gosblile YKcja HOBBIX pAxoB. Eciam Obl Bce cogaThl y4aCTBOBAJIA
B IIapajfie, TO POTY MOKHO OBLLIO ObI IOCTPOMUTHL B BUAE KBajgpaTa. CKOJBKO cojgaT ObLIO
B pore?



14. 3apaun ¢ HeJBIMH YHCJIAMH

14.46.

14.47.

14.48.

14.49.

14.50.

14.51.

14.52.

14.53.

Tpu ¢depmepa mpuBesu 6apaHoB AJIA IpOJaXH Ha APMapKe: nepssiii — 10, BTOpOit — 16,
TpetTuii — 26. B mepBblil [eHb OHM YCTAHOBUJIM OAMHAKOBYIO IleHY (B Ileoe YHCJo PYO-
Jell), 1 KasKABIA NpoJajl He MeHee Oof4HOro OapaHa, HO He BceX. Bo BTOpOiH JeHb OHM IIPO-
JaJdf OCTAILHBIX GapaHOB, OMSATH JKe IO OAWHAKOBOM, HO Oosiee HU3KOH IeHe. Ilo xakoi
IleHe MPOoJAaBajauCh OapaHbl B IEpPBLI U BO BTOPOH [eHb, eCcJIH KarKplil tdepMep BBIPYUHI
ot npoaaxku mo 3500 py6.? '

3a BpeMsa XpaHEHHs BKJajga B 0aHKe IIPOIIEHThI IIO HEMY HAUYHUCJ/IAJUCH €KEeMEeCAYHO

1 1 .
cuauaja o 5%, 3aTeM 110 115%, o 7? % mu, HakoHell, o 12%. Ilox meiicTBueM Ka-

SKEOM HOBOM NIPOIEHTHOM CTABKH BKJIAJ HAXOAHWJICA IieJioe YHUCJIO MECALEB, a II0 HCTe-
yeHHH CPOKa XPaHeHHUs MepPBOHAdYaJbHAsA CyMMa BKJaZa yBeauumiaack Ha 180%. Ompe-
JeJInTe CPOK XpaHeHHA BKJaja.

m .
IIycte — — HecokpaTumas apobb, I'ie m U n — HaTypaabHble yuciaa. Ha kakue Ha-
n ,
3n-m '
TypajbHble YHCJIa MOXXHO COKPATHThL APOObL ————, €CJH HU3BECTHO, YTO OHA COKpa-
5n +2m
TuMa?

B mKoJBbHOII rasere cooOILaeTCs, YTO MNPOLEHT YYEHHKOB HEKOTOPOro KJacca, MOBBI-
CHUBIIIMX BO BTOPOM IIOJIYTOAMM yCIIeBA€MOCTb, 3aKJOUeH B mpezgesnax oT 2,9 mo 3,1%.
KakoBo HanMeHblllee UHCJI0O YUEHUKOB B Kjacce?

U3 cTpouTeabHBIX JeTajiedl ABYX BHAOB MOJKHO cOOMpPaTh JoMa Tpex TUNOB. Ilasi cOopku
12-kBapTupHoro goma Heobxoaumo 70 merasneii mepBoro Buga u 100 BToporo, ans c6op-
Kn 16-kBaprupHoro ngoma — 110 gerasneii mepBoro tTunma u 150 BTOpOro, a mjas cO60pKU
21-kBapTupHoro goma — 150 gmeraneit mepBoro tTunma u 200 BTOpOro. Bcero mmeercs
900 pmeraneit mepBoro Buga u 1300 BTOporo. CKOJBKO U KaKHUX JOMOB HY’»KHO cobparh,

- uTOOBI 001Ilee KOJUUYECTBO KBAPTHUP B HUX ObLIO HAMOOJIBIIINM ?

C 3aBoja Ha CTPOHMKY HYKHO IepeBe3TH 24 Gosbminx u 510 ManeHbKUX O€TOHHBIX 6J10-
koB. JlocTaBka 6J0KOB ocymecrrnmieq*ca aBTOMAITHHAMM, KaXJIasd M3 KOTOPHIX BMeEIIaeT
44 wmaneHbKuX OJIOKa W HMeeT rpysonogbeMHOCTh 19 T. Macca majeHbKOro 0J0Ka
0,2 v, 6oawsiioro — 3,6 T, OoibIIIOi OJOK 3aHMMaeT MecTo 14 majdeHbkux. Haiigure
HauMeHblIIee YHCJIO PefiCOB, JOCTATOUHOE IJIs IIePpEeBO3KH BceX OJIOKOB.

Haitnure Hanbosbllee IeIOYNCIeHHOE pellleHue HepaBeHeTBa 4 - 327! + 3% < 1.

B marasune mpojaioTcsi TBO3AMKM M po3bl. I'Bosguka crout 1,5 y.e., posa — 2 y.e. Ha
IIOKYTIKY TBO3JUK M P03 MOYKHO 3aTpaTuTh He GoJsiee 30,5 y.e. Ilpu aToM 4UmMCIIO TBO3AUK
He JOJIPKHO OTJIMYATBCA OT uucja po3 6osee uem Ha 6. Heo6XoAuMo KynuTh MaKCHUMAJIb-
HO BO3MOXKHOE CYMMAapHO€ KOJIMYECTBO I[BETOB, IIPH 3TOM IBO3AUK HYXXHO KYIIHTL KakK
MOXKHO MeHbIlle. CKOJIBKO I'BO3JUK U CKOJIBKO P03 MOXKHO KYIHTh HPH YKA3aHHBLIX YCJIO-
BUAX?
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MHOKeCTBO COCTOUT M3 0oJiee CeMH Pas3JUYHBIX HATYpPaJbHBIX YHCEJ, HAUMEHbIIee 00-
1lee KpaTHOe KOTOphIxX paBHO 210, a mpousBesenue — geantcsa Ha 1920 u He ABIAeTcA
KBaJipaTOM HHKAaKOTO I[eJIOr0 4Yucja, IPUYEeM HAHOOJBINHH OOIIUHA JelNuTeJb JIIOOBIX
IBYX U3 HUX Oousibie exuHuibl. HaiifuTe Bce uuciia, COCTABIAIOUAE 3TO MHOMKECTBO.

CKOJIBKO TOYEK C IeJIOYMCJIECHHBIMH KOOPAWHATAMH HaXOAUTCA CTPOr0 BHYTPH KPHBO-

" . . 3
JHHEHHOH Tpameliuu, o0pa3oBaHHOII ochlo abciuce, MpAMBIMH X = —, X = 129 u rpacdu-

koM ¢yHKUUH Yy = log, x ?

'Haiigute Bce meJsible 3HAUEHUA N, AJSA KaXKIOro U3 KOTOPHIX umciao log, (n® +2) aB-
g 2n-1

JIdAeTCA paluOHaJIbHBIM.

2000

1234567 88...877654321 .
Coxparure JpooOn JI0 HeCOKPaTHUMOIA.

12345678 99...987654321
1999

CKOJILKMMH CIIOCO0AMH MOXXHO pPasOHUTh Ha ABe KOMaHABI Ipynily U3 7 MaJIbUUKOB U 8
IeBOYEeK TaK, 4TOOBI B OJHOM M3 KOMaHJ ObLIO POBHO 4 MAJbYMKA U 3 AEBOUYKHU?

Busersr umeroT HoMepa ot 000001 xo 999999. Buner cuntaerca «C4aCTJIUBBIM», €CJIHU
repBble TPH ero u@phLl HEUETHHI M Pas3jiuyHbl, a BTOpPble — YEeTHbI, npuyeM Hudps 7
U 8 He cTOAT pAAoM. CKOJBKO CYIIECTBYeT PasJUYHbIX HOMEPOB «CUYACTJIMUBBIX» Oue-
TOB? 4

HNmerorca 12 KapaHaaiei mornapHo pasjinuHON AJUHBI. CKOJBKHUMH CIIOCO0aMU MOXKHO
VJIOXXHUTh UX B KOPOOKY B JBa CJIOA IO IIIeCTh KapaHjameill Tak, YTOObI B KaXXAOM CJioe
KapaHJally ObLIM YIIOPSJOYEHBI II0 BO3PACTAHMIO JJIMHBI (CJieBa HAIpPaBO), a KaXAbId
KapaHJalll BEPXHEro CJIOA JIeXKaJl CTPOro HaJl KapaHJallloM HUXKHErO CJI0s U ObLI Kopoue
ero?

Ha nocke nammcano Gonee 40, Ho MeHee 48 mennix uucesn. CpefHee apudMeTHUECKOE
BTUX YHUCeJl PaBHO —3, cpelHee apU(pMeTHUYECKOe BCeX IOJOKUTeJIbHBIX U3 HUX PaBHO 4,
a cpejHee apudMeTHUYECKOe BCeX OTPHUIATEJIbHBIX PaBHO —8.

a) CKOJIbKO YHCeJ] HAIIMCAHO Ha AOoCcKe?
6) Kakux uuces HanucaHO OOJiblile: IOJIOXKUTEJIbHBIX UM OTPUIlATeJbHBIX?

B) Kakoe Han6obilee KOJUYECTBO IOJOMKUTEIbHBIX YUCET MOXeT ObITh CpeAu HUX?

MHOXeCcTBO YHCeJ HAa30BeM «KpPaCUBBLIM», €CJIN €ro MOMKHO pa36p1'rb Ha JBa IIOAMHOME-

CTBa C OJMHAKOBOH CyMMOM 4UMceJ.

" a) fIBnsaercs nu mMHokecTBO {200,201, 202,...,299} «KpacHUBBIM»?

6) sIBnAeTCA 1M MHOXKECTBO {2, 4, 8,...,2"’0} «KpacHUBBIM» ?

B) CKOJIBKO «KPpaCHUBBIX» YeThIPEX3JIEMEeHTHBIX IIOAMHOKECTB B MHOMKECTBe
{1,2,4,5,7,9,11} ?
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14.68.

MHOKeCTBO UHCeJ Ha30BeM «KPACHBBIM», €CJIH €ro MOXKHO pa30OuUTh HA JBa IMOAMHOIKECT-
Ba C OOMHAKOBBIM IIPOM3BeJeHUEM YUCeJl.
a) fABasieTcsa U MHOXKECTBO {100,101,102,...,199} «KPAacHBBIM» ?

6) fIBnsieTca U MHOMKECTBO {2, 4, 8,...,22016} «KpacHBBIM» ?

B) CKOJIBKO «KpaCHUBBIX»  YeThIPDEX3JEeMEHTHBIX IIOJMHOXKECTB B  MHOYKECTBe
{1,3,4,5,6,7,9,11,12}?

Ha pocke Hanmucaubl yncyaa 2 1 3. 3a OAUH XOJ ABa UyKcJa a4 ¥ b, 3anucaHHble Ha JOC-
Ke, 3aMeHAIOTCA ABYMSA YHCJIaMu: wau a+b u 2a -1, uam a+b u 2b—1 (manpumep, us
yuces 2 U 3 MOXKHO NOJYYUTh Wi 3 U 5, uau 5 u 5).

a) IlpuBeauTe npuMep IOCJEAOBATEIBHOCTH XOHOB, IOCJ€ KOTOPBIX OJHO M3 ABYX YH-
ceJl, HaIUCAHHKIX HA JOCKE, OKakeTcsA uucJoM 19,

6) Moxxer au nocsie 100 x0I0B 0lHO M3 ABYX 4YKCeJ, HAIMCAHHBIX HA JOCKE, OKA3aThCA
yucjgom 2007 '

B) Caenanu 1007 xoxoB, mpuuYeM Ha JOCKEe HHKOrJa He ObLJIO HAIIMCAHO OJHOBPEMEHHO
ABYX paBHBIX yucesj. Kakoe HauMeHblllee 3HaU€HHE MOXKET NPUHUMATL PA3HOCTb 6O0JIb-
IIeTO ¥ MEHBIIEro U3 IOJYYEeHHBIX yuces?

ITocnegoBarenpHOCTD 4, Q,,...,4,(n = 3) COCTOUT U3 HATYPAJIbHBIX YHCE], IPHYEM KaiK-
ABI 4JIeH IOoCJIefoBaTeJbHOCTH (KpOMe II€PBOTO M TocJeAHero) 6osbiine cpesHero apug-
METHYECKOr'0 COCEJHUX (CTOALINX PAJOM ¢ HUM) YJIE€HOB.

a) I[IpuBesuTe NpuMep TaKOH IOC/IEAOBATEJbHOCTH, COCTOALNEH U3 MATH YJIEHOB, CyMMa
KOTOpBIX paBHa 60.

6) Moxxer M Takad INOCJIEOBATEJIBLHOCTHL COCTOATL M3 NATH UJIEHOB U COJAEPKaTh ABA
OJIMHAKOBBIX unucuaa?

B) Kakoe HauMeHbIllee 3HAUYeHHE MOXKET NPUHMMATH CyMMa 4YJEHOB TAKOH IOCJIeOBa-
TEJbHOCTH IpU nn =8 ?

Ha mocke mumyT HeCKOJIBKO ABY3HAUHBIX uuces (He 00S3aTeJbHO PasJMYHBIX, 0e3 Hy-
Jled B IeCATUYHON 3ammcu) obueil cymmoit 363. 3aTeM B KaXKJOM YHCJIe II€PEeCTaBJISIOT
nu¢psel (HanpuMep, 4uciao 17 sameHaroT yuciaom 71).

a) IlpuBenguTe mMpUMeEp HMCXOAHBIX UYMCEN, HJA KOTOPBIX CyMMa IIOJYUMBIIMXCH YKUCEJ
POBHO B 4 pa3sa 60Jbllle UCXOAHOM CYMMBI.

6) MoxxeT 1M cyMMa IOJYYMBIIMXCA YHCeJ ObITH POBHO B 2 pasa OOJIbIIEe HCXOLHOM
CYMMBI?

B) Halinure HanbosbIillee BOSMOMKHOe 3HAUEHHE CYMMBI ITOJYYMBIINXCS YHCE.

Kaxoe HaunGosbiee KOJHUYECTBO quceJs MOKHO BI:IﬁpaTb U3 MHOMXeCTBa BCE€X HEUYEeTHBIX

yuces, Jexamux mMexay 16 u 2016, uro6sl HE OJHO M3 BHIGPAHHBIX UMCeJ He JeJHUJIOCh
HU Ha OJHO aApyroe?

Kaxoe nanbosblmee KOJIHYECTBO uMcesJ MOXKHO BBIODATH M3 MHOMKECTBA BCeX HEUYETHBIX
yuces, Jexxamux mMexay 16 u 2000, uro6sl HM OAHO M3 BHIOPAHHBIX YMCEJ HE JeJIHUJIOCH
HHU Ha OAHO Apyroe? -
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15. 3apnaum Ha CNOXXHbLIE NPOLUEHTbLI

Ilena na ToBap Oblna moBeIlieHa Ha 25% . Ha CKOJIBKO IPOIEHTOB HALO Telepb ee CHU-
3UTb, YTOOBI NIOJIyYUTH NEPBOHAYAJIBHYIO IIeHY TOBapa?

Ilena ToBapa m3MeHsieTCs ABa pa3a B I'ofi: B ampeJie OHa noBblaercsa Ha 20%, a B ceH-
Ta6pe cHukaerca Ha 20% . KakoBa Gymer 1meHa ToBapa B aexabpe 2015 r., ecau B AH-
Bape 2014 r. ona cocraBasanaa 6250 py6.?

Ilena ToBapa mM3MeHseTCA [Ba pasa B IoJ: B MapTe OHA moBblmaercs Ha 25%, a B OK-
Tabpe cHmkaetrca Ha 25% . KakoBa 6Gyger mena ToBapa B Hosa6pe 2015 r., ecaiu B (es-
paJse 2014 r. ona cocraBasaa 5120 py6.?

Ha kakoe HaumMeHblllee YKCJIO TPOILEHTOB CJEAYET YBEJIHUYHUTH IIEHY TOBapa, 4YTOOBI,
npojaBas ero 3arem ¢ 25%-#1 CKMAKON OT HOBO#l IleHbI, He OKa3aThCs B YOBITKe, T.e.
4yTOoOBI IIeHa TOBapa CO CKUAKON Obljia He MeHbIlle IIePBOHAYAJIBHOMH?

Ileny ToBapa cHauasa cHu3uau Ha 20%, 3aTeM HOBYIO IIeHY CHU3UJIM elne Ha 15%, u
HaKoHell, cHu3uau eule Ha 10% . Ha cKoabKO IIPOIIEHTOB BCEro CHHU3HWJIU IEePBOHAYAJb-
HYIO IleHy ToBapa?

Ha cKOJIBKO IIPOLIEHTOB HYXKHO YBEJIWYUTH paguyc Kpyra, 4ToObl ILIOIIaAbL HOBOI'O KpY-
ra ctraJja 60JbIle ILTOIIaAN MCXOomaHOro Ha 96% ? .

PabGounii geHp yMeHblmmicsa ¢ 8 4 1o 7 4. Ha CKOJBKO NIPOIEHTOB HYKHO IIOBBICUTBH

NIPOU3BOAUTENBHOCTb TPY/Ja, YTOOBI MIPU TEX JKe pacleHKax 3apaboTHaA mjaTa BO3pocJa
Ha 5%?

B simBape 3aBoj BBITONHUI 105% MecsiuHOro IJiaHa BBINYCKa NMPOAYKIIMU, a B (heBpase
M3roTOBMJI npoayknuu Ha 4% 6oabiie, yueM B sgHBape. Ha CKOJIBKO NPOIEHTOB 3aBOJ,
MEPEBLIMOJHUI JBYXMECAYHLIN IJIaH BHINYCKA IMIPOAYKIIAN?

dabpuka 3a nmepByio Hemeaw BbimosHuaa 20% MecAYHOro IJiaHa, 3a BTOPYIO U3TrOTOBU-
aa 120% xosauuecTBa NpoAYKIMM, BEIPAOOTAHHOM 3a IIEPBYIO HEJENIO0, a 3a TPETHIO He-
neno — 60% mnpoaykuuu, BeIpaboTaHHOR 3a mepBble 2 Heaeau BMecTe. KakoB MecsT-
HBIII IIJIaH BBINIYCKA, €CJM M3BECTHO, YTO [Jis €ro BbINOJHEHUS HeoOXOJHMMO 3a
MOCJEeIHIO HeAello Mecalla N3roroButh 1480 equHUIL IPOAYKITHN?

3a mepBBI KBapTaj 3aBOJ BBIMOJHUJI 25% TroAOBOTO IlJIaHA BHINIYCKa CTaHKOB. Ymcia
CTAHKOB, BBINYIIEHHbIX 34 BTOPOM, TPETHUH U UETBEPTHIH KBapTaJbl, HAXOAATCA B OT-
Homtenmu 11,25 :12 : 13,5. HaliguTe NPOLEHT IepPEBBLINOJHEHUS TOAOBOrO IJIaHA B
IIPOLIEHTAaX, €CJIX BO BTOPOM KBapTaje 3aBOJ, BhiZaa npoaykuuu B 1,08 pasa Goubiie,
YyeM B II€PBOM.

IIpu ABYX mOC/€JOBATEJbHBIX OJWHAKOBBIX IIPONEHTHBIX IOBBIIIEHMAX 3apljaTa pas-
mepom B 100 y.e. obparuiaace B 125,44 y.e. Oupejesnre, Ha CKOJIBKO IIPOIEHTOB IIO-
BHIIIIAJIaCh 3apILiaTa.
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Bripa6oTka mpoaykiuu 3a roi paboThl mpeAnpusiTus Bospocsa Ha 4%, a 3a cienyio-
U roa oHa yBeawmumaach Ha 8% . HaiiguTe nporeHT cpefHeroAoBOro IIpupocTta Ipo-
OYKIINH.

Ilocae ABYX IIOCJIeAOBaTEJIbHBIX MOBBIIIIEHU 3apmnJjaTta yBeJIUYHNJIachb B 158 pa3a 1o

CPaBHEHHUIO C IepBOHAauaibHOW. Ha CKOJIBKO IMpPOIeHTOB MOBLICUJIACH 3apIljgaTa B Iep-
BBIII pa3, ecJd BTOPOE IOBBIIIEHHEe ObIJIO B IIPOIEHTHOM OTHOLIEHWU BJBOe OoJblile
nepsoro?

3apaborHasa miaata pabouero 3a OKTAOPh ¥ HOAODH OTHOCHJIACH KaK 1y2 111 3+ @ 3a Ho-
A0pp U HeKabpp — Kak 2: 223 . 3a gekabpp paboumnii moayuusa Ha 40 y.e. 60Jblile, YeM

3a OKTaAOpL, U emie nmpemuio B pasmepe 40% TtpexmecsuHoro 3apaborka. Haligure pas-
Mep IIpeMUH, CYUTAsA, YTO YHUCJIO0 pabounx AHEH B KaXKJAOM MecCHAIe OJWHAKOBOeE.

CTOMMOCTb HMBTOTOBJIEHHS 7 KODPOOGOK IIpoIopHMoHai bHa n° +5n +17. OnpegenuTte
KOJIMYECTBO KOPOOOK, NMpPH KOTOPOM CTOMMOCTh HM3rOTOBJIEHHUS OJHOH KOPOOKM MUHU-
MaJbHAa.

IIpegnpusaTe MPOU3BOAUT TeJEBU30PLI: IIPU U3TOTOBJIEHUH 7l TEJIEBU30POB B MECHI] pac-

XO04bI npesInpuATua Ha  BBIIYCK OOHOTI'0 TeHeBHSOﬁa COCTaBJAIOT HeE MEHee

40500 40500’
n

+270-190 - py6., a meHa peaJH3aIMH Ka)KIOro TeJIeBH30pa IIPH 9TOM He

n

3
npeBocxoaut 540 — 1o n py6. IIpu xakoM n MOXKeT OBLITH TIOJTyUYeHa HamOOJIbIIafA erKeMe-

CAYHaAsA NPUOLIIbL B JaHHBIX YCJIOBUAX?

B peaynbraTre nmpoBefeHHOTO B HIKOJIE KOHKYDPCA IOHBIX TaJaHTOB 58% y4YacTHHUKOB IO-
Jyduau npusbl. JJOBOJIBLHBIMH UTOraMM KOHKYypca ocraauch 95% y4acTHHUKOB, MPUYEM
60% wu3 Hux moayyusau npussl. Kakasi 4acTh HEZOBOJIBHBIX PE3yJbTaTaMHM KOHKYpCa
YYaCTHUKOB ITOJIyYMJIa NPU3bI?7

B mkonbHOI rasere coo0IiaeTcs, 4TO MPOIEHT YYEHUKOB HEKOTOPOrO KJIacca, IIOBbI-
CUBHIMX BO BTOPOM IOJIYTOANY YCIIEBAEMOCTh, 3aKJIOUeH B mnpegeaax ot 2,9% mo 3,1%.
KakoBo HauMeHbIllee YUCJI0 YUEHUKOB B TaKOM KJjacce?

Ilocsie BRIpYOKM HECKOJIBKHX JEPEBLEB B IApKe OKA3aJIOCh, YTO UMCJIO OCTABIIHUXCA Je-
peBbeB PABHO UYHCJY NPOIEHTOB, HA KOTOPOE UYHCJIO AEPEBHEB YMEHBIIUJIOCH 3a BpEMA
BeIpyOku. Kakoe HauMeHbIlIee YUCIO AEPEBhEB MOIJIO OCTATHCH B mapke?

Ceexxue rpulbnl comepakar mo macce 90% Biaru, a cyxue — 12% . KakoBa macca cyxux
rpuboB, moayuaiomuxcsa u3 22 Kr cBesxkux?

B cBexux rpubax cogep:xaHue Boasl Kosebsercsas or 90% mo 99%, a B CyIlleHbIX — OT
30% no 45%. B kakoe HamGosblllee UYMUCIO pa3 NPHA 3TUX OTPAHWYEHUAX MOKET
YMEHBUIUTHCA Bec rpuloB B pe3yJbTaTe CYIIKU?
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B cBexxux rpubax comepkanue BoAsl Kojebsercsa oT 80% mo 99%, a B CyLIeHBIX — OT
20% mo 40%. B kakoe HaubGoJiblliee YKUCJIO pa3 IMPH STHX OrPaHUYEHHAX MOMKeT
YMEHBIIIUTLCS BeC rpuboB B pe3yJbTaTe CyIIKHu?

CnnaB MezM M 0J0Ba Maccoi 8 Kr coaepkut p% wmean. Kakoil Kycok cmyiaBa MeAu C
0JIOBOM, cojepxamuii 40% o0Ji0Ba, HafO CIJIABUTH C IEPBBIM, YTOGBI ITOJYYUTH HOBBIH
CILIAB ¢ MUHUMAJBHBIM COJZlepsKaHieM MeJH, eCJU Macca BTOPOro Kycka 2 Kr?

Hns 3aroToBku ceHa ¢epMmep 3 pasa C MHTEPBAJIOM B HeJeJI0 CKalIWBaJ Ha JIYI'y OZHO U
TO 2Ke KojuuecTBO TpaBbl. llocie 3 mokocoB mMacca TpaBbl HA JIYI'Y YMEHBIIWJIAach Ha
78,3% 10 CpaBHEHMIO C ee 3HAYEHMEM A0 Hayasa MoKocoB. OmpenaennTre, CKOJbKO IIPO-
IIEHTOB COCTaBJIIeT MacCa BCEeM CKOIIEHHON TpaBbl OT MEPBOHAYAJILHON MacChl, €CJIHd
eXXeHeeJbHBIM MPUPOCT TpaBbl cocTaBiser 10%.

IIBe maTpemiku o0mieit croumoctpio 225 y.e. ObLIM IIpPoAaHbl ¢ 00Ieil MpUOBLJIBIO B
40% . KakoBa CTOHMMOCTH KaXAOH MAaTpelIKH, eCJH OT MPOJaK¥ IIepBOM HPHUOBLIBL CO-
crasuia 25% , a oT mpogaxu BTopoil — 50% ?

OO01Mii MpOIeHT HPUOBLLJIXA 3a BeCh TOBAap, NPOJAHHLIN B TpeX pasHBLIX MarasmHax, CO-
crasua 26,8% . Yepes mepsniii Mmarasun 6b110 mpogano 60% Bcero ToBapa, yepe3 BTO-
poii — 40% ocrasBiieiica yactu ToBapa. C Kaxkoil npuObLIBIO IPOJaH TOBap depe3 Tpe-

THH MarasviH, ecJu NpUOBLIbL OT MpoAa’KH B mepBoM cocraBuia 30%, a BO BTOpOM —
25%7?

O6mmuii IpOIEeHT MPHUOLLIN 3a BeCch TOBAD, NMPOJAHHBIN B TpeX DasHBIX MAarasMHax, CO-
crasua 25,4% . Yepes mepsriii Marasuu 6b1L10 mpomaHo 40% Bcero ToBapa, uepe3 BTO-
poit — 60% ocraBuIeiica yactu ToBapa. C Kakoil npuObLIbIO IIPOAAH TOBAp Uepe3 Tpe-
TMH MaraswH, ecJM NpUObLIb OT IIPOAAYKH B IEPBOM cocTaBmja 35%, a BO BTODOM —

25%?7?

MarasuH NoJy4YuJ My»KcKoil o6yBu Ha 22 000 py6. Gosbllie, ueM Ke€HCKOH. 3a HezeJsIo

1 . 1 . .
MarasmH IIpogaJl — YacTb MYMCKOH 06YBPI u Z YacTh HKEHCKOH, IIpHYEeM XEeHCKOH
n .

npozaau Ha 4000 py6. meHbuie, yeM MysKkckoil. Ha kKakyio cyMMy MarasuH IOJYYHJ
’KeHCKoIl 00yBH, ecJIM M3BECTHO, uTO n — 1ejaoe yucjo? Ilpum Kakux n 3ajauya uMeeT
pelienue?

B Iienﬂx peKJIaMbl HOBOHM MOJEJIH aBTOMOOWJIA aBTOCAJIOH yCTaHOBMJ CKUAKY 10% Ha
KA bl celbMOil mpojgaBaeMbiii aBromoOuab u 20% Ha KaXXJblil OAMHHAAIATHIM IIPO-
JaBaeMbIil aBTOMOOUJIbL HOBOH Mogeau. B ciyuae, ecJii Ha OOUH aBTOMOOUJIb BHINAJAIOT
obe CKUIKU, TO IpUMeHsAeTcsa 6oabliad U3 HUX. Beero 6bL10 mposaHo 516 aBromoGuiei
HOBOIT mozenun. HalifuTe BuIpyUKy aBTOCAJIOHA OT IIPOJAXKH aBTOMOOHMJIell HOBOM Moe-
JH, ecjix 0a3oBadA IleHA TaKOTO aBTOMOOMJIA cocrasiasaia 20 000 y.e.

Kaxaprii u3 Tpex 6pOKepoB MMeJ B Hayajie JHA aKIUU Kaxaoro u3 BuaoB A u B 06-
muMm uncaoMm 11, 21 u 29 wTyK coorBeTcTBeHHO. lleHbl Ha aKIMU B TeUEeHHE BCETO
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15.31.

15.32.

15.33.

15.34.

15.35.

1 5.36.

IOHSA HEe MEHSAJHUCH, NPUYEM IieHa ofHOI aKIuH BuIa A OblLia Goqlhme IleHbl  OMHOM aK-
uuu Buga B. K KoHIy ToproBoro aus 6pokepaM yJaJjOCh IIPOAATHL BCe€ CBOM aKIMH,
BBIDYUYMB OT mpogaxk 1o 4402 py6. xaxasiii. Onpesenure LeHYy IPOJaXH OJHOM aKIUH
BUIOB A u B.

BHoBB co3maHHOEe aKIMOHEpHOe o6ImecTBO Impogaasio HaceideHuio 1000 cBomx akmui, yc-
TaHOBMB CKHAKY 10% Ha KaxXAyio IATYI0 MPOoJaBaeMylo akiuio u 25% Ha KaXKAYIO
TPHHAAIIATYIO IIPOJaBaeMyl0 axkiuio. B ciydae, ecJii Ha OJHY aKIMIO BbINIafaioT obe
CKMAKH, TO MpUMeHsieTcs OoJbinas u3 HuX. HaiijuTe cyMMy, BBIDYUYEHHYIO OT IIPOAAXKH
BCeX aKIMii, ecJM IeHa aknuu (6e3 ckuAoOK) cocraBiana 1000 py6Gueii.

Nmerorca 3 maxera akiuii. O6lmee CyMMapHOe KOJHYECTBO AKIIMHA IIePBBIX 2 ITAKETOB
COBIIaZlaeT ¢ OOIMM KOJHYECTBOM aKIlUil B TpeTheM makere. IlepBbiii maker B 4 pasa
JIellleBJie BTOPOT'O, 4 CyMMapHasi CTOMMOCTh IIEPBOTO M BTOPOrO IIAKETOB COBIIAJaeT CO
CTOMMOCTBIO TPeThero naxera. OgHa aKIUs BTOPOTO MAKeTa JOPOXKe OJHOM aKIIMH IIePBO-
ro MaxKeTa Ha BEJIMUYMHY, 3aKJIOUEHHYIO B mpegenax ot 16 Teic. py6. go 20 Teic. pyo.,
a IleHa OJHOM AaKIMM TPEThero IaKeTa He MeHbine 42 Tbic. py0. M He OoJjbIlle
60 Tenic. py6. Kaxkoit HaUMEHbIMIKH U HAMGOIBIIUIL MIPOLIEHT OT OOILOEro KOJIMYECTBA aK-
IIUH MOXKEeT COJEePIKAThCS B IIEPBOM maKere?

B 6auk kjageTca HEKOTOpas cyMMa JeHer. B KakoM ciiydae Ha cueTy OKakeTcs 0oJbliie
IeHer: ecau OaHK HauuciaseT 6% oT uHMelolmeilicss CYMMBLI OJHH pa3 B T'OJ HMJKU €CJIH
BKJIAQJ 4Yepe3 KaXXKAble TPH MecAlla yBeJndYuBaeTcsa Ha 1,5?

BaHk nyiaHUpyeT BJIOXHUTH Ha oAuH roi 40% HMEIMHUXCS y HETO CPEACTB KJIHEHTOB B
npoekT A, a octasbHble 60% — B npoexT B. IIpoeKT A MOKeT IPUHECTH IPHUOLLIL OT
19% pmo 24%, a B — ot 29% pmo 34%. B KoHIe roga 6aHK 06si3aH BEPHYTH AE€HbBI'H
KJIMEHTaM ¥ BBIIUVIATHTH UM IPOLEHTHI 10 3apaHee YCTAHOBJEHHOH CTaBKe. YKa)KUTe
BCe 3HAUYEHHSA YPOBHA OTOM CTaBKHM, IIPHM KOTOPBIX UYHCTas NpHUOLLIb 6GaHKa OygeT 3a-
KJiouyeHa B npefeyax ot 10% mo 15% .ot umeroiquxcs y Hero CpejCTB. )

3a BpeMsa XpaHEHHNs BKJaga B b6aHke IIPOLIEHTHI II0O HEMY HAYHCJ/IAJHUCH €XKEeMECAYHO CHAa-

1
yajia B pasmepe 5% B Mmecsan, 3atem 12%, 115% M, Hakomen, 12,5% B mecan. Ilox

JIeICTBHEM Ka)XJO0i HOBOI IIPOIIEHTHOM CTABKM BKJIAJ HAXOAMJICA LeJ0€e UHUCIO MeCAIEeB,
a II0 MCTeYeHHH CPOKA XpaHEHHs IIepBOHAYaJbHAsgs CyMMa BKJAAA YBEJIHYHUIACh HA

1
1045 % . CKOJIBKO MecsIeB BKJIaJ XpaHHUJICcsa B OaHKe?

3a BpeMA XpaHEHHMs BKJaJa B GaHKe MPOLEHTHl [0 HEMY HAUMCIAJIUCH E€XXEeMeCSdYHO:

_ 1 1
cHayajyia mo 5% B MecAll, 3aTeM II0 115 %, mo 7?% M, HakoHeI, mo 12% B Mmecsir.

Ilon meiicTBHEM KaKAOH HOBOI NMPOIEHTHOM CTABKHM BKJIAJ HAaXOAMJICA IeJIoe YUCJIO Me-
CAIIEB, a 0 MCTEYEHHH CPOKA XpaHEeHUsd NepBOHAYAJIbHAS CyMMa BKJajia YBEJIHYUJIACh
Ha 180% . CkosbKkO MecslleB BKJIaJ XpaHUJICA B GaHKe?
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Brnaguuk B Hauasle mepBoro KBapTajia KJaZeT Ha cueT B GaHKe HEKOTOPYIO cyMMy. B

KOHIle KBapTajyla Ha Hee Ha4YUucJasaeTcsa x% , IIOCJIe 4€r0 OH CHHMAaeT IIOJIOBHUHY HCXOIHOU
CYMMEI. Ha OCTABIIYyIOCA YacCTh CYeTa B KOHIE BTOPOr0 KBapTaja HadYHucJIdAeTrca Yy % , Tae

x+y=150. IIpu KakoM 3HAYEeHHH X CYET BKJAAUMKA B KOHIlE BTOPOrO KBapTaJja OKa-

JKeTcAd MAaKCHUMaJIbHO BO3MOYKHBIM?

B nauase roga 5/6 HeKOTOPO# CyMMBI JA€HEr BJIOXKHJIMA B 6aHK A, a TO, UTO OCTAJIOCh —
B 6aHk B. Ecau Bkiaz HaxoxuTca B GaHKe ¢ HayaJia rofia, TO K KOHILY rojia OH BO3pac-
TaeT Ha OIIPeJleJIeHHbIH MPOLEHT, BEJMYNHA KOTOPOro 3aBHCHUT OT OaHKa. Mi3BecTHO, UTO
K KOHILy IepBOro rojia cymma BKJIQJOB cTajla paBHa 670 y.e., K KOHIY CJEAYIOLET0 —
749 y.e. Ecnu 651 nepBoHaYaJbHO 5/6 cyMMBI nmoiokuian B 6ank B, a ocraBiryioca — B
6aHK A, TO IO MCTEUYEHUH OLHOTO roja cymMma Beipocja 6n1 A0 710 y.e. Haiiaure cymmy
BKJIAZIOB II0 UCTEYEHUH BTOPOroO roja B 3TOM CJydae.

B 6ank nomemiena cymma 3900 Twic. py6. mom 50% romoBmix. B KoHIE Ka)XKAOro us
nepBbIX 4 JeT XpaHeHHs IOCJie HaUHNCJIEHUA IIPOIEHTOB BKJAAUHK JOMOJHUTEJIHLHO BHO-
CHJI Ha cUYeT OJHY U Ty Ke (PUKCHPOBaHHYI0 cymMMy. K KOHIly IATOro rojga mocJie Ha-
YHUCJIEHUS IIPOLIEHTOB OKa3aJioCh, YTO PasMepP BKJIAJa YBEJHUUYHUJICA 10 CPAaBHEHHIO C Iep-
BOHAYANLHBEIM Ha 725% . Kakyio cyMMy BKJAguUUK €KeroJHO A0OaBJSAJ K BKIALy?

Bank moj, onpefesieHHbIH MPOIEHT IPUHSAJ HEKOTOPyIO0 cymMmmy. Uepes roja ueTBepTh Ha-
KOILJICHHOH CYMMBI OblLlIa CHATA CO CUeTa. DaHK yBeJHUYMJ IIPOIEHT roAoBbIXx Ha 40
MIPOIEHTHHIX MYHKTOB (TO €CTh yBeJaudua cTaBKy a% mo (a + 40)%). K koumy cie-
LYIOIEero roja HaKOIJeHHasa cymMma B 1,44 pasa mpeBhICHJIA IIEPBOHAYAJIBHBINA BKJIAK.
KakoB mpOILIEHT HOBBIX MOJOBBIX? '

B siuBape 2014 r. cTaBKa mo Aeno3uTaM B 0aHKe A coctaBuja X % TOIOBBIX, TOTAAa KaK
B sHBape 2015 r. — y % romoBbIX, NMpUYeM H3BeCTHO, 4yTo ¥ + y = 30. B sauBape
2014 r. BKJAaAUMK OTKPBII CcUeT B OaHKe A, IIOJOXHUB HA HEr0 HEKOTODYIO CyMMY.
B auBape 2015 r., mo mpomecTBUHM roja ¢ TOro MOMeHTa, BKJIAAYUK CHSAJ CO cUeTa Id-
TYI0O 4aCTh 9TOM CYMMbl. YKaXKHTe 3HaueHHe X, NP KOTOPOM CyMMa Ha CUeTy BKJaJ-
yuka B AHBape 2016 r. craHeT MAKCHMAaJIbHO BO3MOKHOM.

JIIBa Opoxkepa KyIHWJU aKIHUKA OJHOTO AOCTOMHCTBA Ha.cymmy 3640 py6. Korma menHa Ha
3TH aKI[MH BO3POCJIA, OHHU IIPOJAJM YacCThb aKIuii Ha cymmy 3927 py6. IlepBuiii 6pokep
npozan 75% cBoux akiuii, a Bropoit — 80% cBoux. IIpu aTOM cymMMa OT mpoJaky akx-
Ui, IoJydeHHas BTOpPbIM Opoxepom, Ha 140% mpeBbicHIIa CYMMY, IIOJYUYEHHYIO IIep-
BeIM Gpokepom. Ha CKOIBKO IIPOIEHTOB BO3pOCJa IieHa OXHOM aKIuu?

31 nexabpsa 2015 r. «CagoBoe ToBapHiecTBO» B30 B OaHke 6 902 000 py6. B Kpenur
nox 12,5% romoBeix. CxeMa BBIMJIATBI KpeauTa ciaeayoinad — 31 mekabpa KaKAoro
cJeayIolero roja 6aHK HauMCJseT IIPOIEHTH Ha OCTABIIYIOCA K 9TOMY MOMEHTY CyMMYy
moara (moar yseawmumBaercsa Ha 12,5%), 3areM «CanoBoe TOBapHILECTBO» IIEPEBOAUT B
6ank S py6. Kakoii gommkHa 6bITh cyMMa S, uToObl «CajjoBoe TOBApHILECTBO» BBHIMLIATH-
JIO JOJT YeThIPbMSA PaBHBIMH ILJIaTeXKaMu?
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15.44.

15.45.

15.46.

15.47.

15.48.

15.49.

®epMmep B3I KpeauT B 6anke 1,1 mun py6. 1 auBapa 2015 r. Cxema BeINJIATHEI KPeAuTa
caegymwmias — 1-ro yuMcaa KasKIoro ciefyioliero MecAla 0aHK yBeJIWYHBAaeT OCTAaB-
IIVIOCS K 3TOMYy MOMEHTY CyMMYy joJjra Ha 2%, 3ateM depMep mmepeBoJUT B OaHK ILia-
Texx. Ha Kakoe MHHMMaJbHOe KOJHYECTBO MecslleB epmMep MOXKeT B3ATh KPEIUT, UTO-
OBl esxKeMecsYHbIe BRIILJIATHI O6bLIM He Oosiee 220 Thic. py6.?

Knuenr 31 nexabps B3sjg B OaHKe KpeIUT B pasmepe S py0. oA (GUKCHPOBaHHBIN IIPO-
neHT (romoBrix). CxeMa BBINJIATHL KpeauTa cieayiomasi: 31 gexkabpa Kamkgoro cJjaegylo-
mero roja 6aHK yBeJHMUYHBAaeT MMEIOIMMCA HA 3TOT MOMEHT JOJT Ha p% , 3aTeM KJIHEHT
nepeBOAUT B OaHK (PMKCHPOBAHHYIO CYMMY B @ Py0. B KaueCTBe YaCTUYHOro (MJM II0JI-
HOr0) TMoraueHus Aojra. B urore KjueHT POBHO 3a 2 rojfa BBIIUIATHJ JOJT IIOJHOCTBIO.
Ecau 65l OH mIaTUI KaXIbIA rof He Mo a py6., a mo b py6., To BeIIJIATHJ OBI HOJT POB-
HO 3a 4 rojza. 3Has IPOU3BOJILHBIE BE M3 TPeX BEJWUYHUH @, b U p, HAlAuTe TpeThio, a
TaKJKe BeJUYUHY S. '

31 mexabpsa 2013 r. Cepreii Baaa B 6anke 9 930 000 py6. B kpegut nog 10% rogoBbIX.
Cxema BBIIIATHEI KpeauTa cJjenyiomas: 31 mexkabps KaKAOro cieaylollero roga 0aHk
HAYMCJAET IIPOIEHThl Ha OCTABUIYIOCA CYyMMYy jgoJra (TO ecTh yBeJUYHBAaeT JOJI Ha
10%), sarem Cepreii mepeBoguT B GAHK OIIPEEJIEHHYIO CYMMY €KEerofjHOTO IJIaTeXKa.
Kakoii goyKkHa OBITH CyMMa €XerogHOro ILIaTe)Ka, uTo0bl Cepreii BBINJIATUI AOJT Tpe-
MsI PaBHBIMH €KEeTOJHBIMU ILIaTexKaMu?

15 aHBapsa mjaHMpyeTCA B3ATL KPeIUT B OaHkKe Ha 19 MecsAneB. YcJIOBUS €ro Bo3BpaTa
TaKOBBI: 1-T'0 YMCJIa KaXXJOro MecCslla MMEMOIIUMCA Ha 3TOT MOMEHT JOJIT B3SBILIEro Kpe-
IUT Bo3pacTaeT Ha % II0 CPAaBHEHHIO C KOHIIOM IIPeIbIAVIIEro Mecsna; co 2-ro mo 14-e
YHCJIO KayKAOro Mecslia HeoO0XO0AMMO BBIILJIATHTH YacTh JOJra; 15-ro umcja KaxKIgoro Me-
csAlla MOJT HOJIKEeH OBITh Ha OJHY M Ty 2Ke CYMMY MeHbIlle AoJra Ha 15 umcjo mpeabiny-
uiero Mecsia. YspecTHO, 4TO 0O0IIjasi CyMMa JOJITOBBIX BBIILJIAT IIOCJIE IIQJIHOTO IOTAIlle-
HuA Kpexuta Oyzer Ha 30% OosbIlle cyMMEBI, B3ATO# B Kpeaut. Haligure r.

15 aHBapsa nmiaaHUpyeTcs B3ATHh KpeAuT B 0aHKe Ha 39 MecsleB. YCJOBHUSA ero Bo3BpaTa
TAKOBBI: 1-ro yHcJa KaXKJOro Mecsla JOJII Bo3pacTeT Ha p% IO CPaBHEHHIO C KOHIIOM
NpeAbIAYIIEr0 MECAIa; ¢O 2-To Mo 14-e YMCI0 KaXKAOro Mecsia HeoOXOAMMO BBIMJIATUTDH
4acTh AoJira; 15-ro 4ucija KamJaoro mecsna HOJIT JOJI2KEeH OLITh Ha OOHY U TY JKe CYMMY
MeHbIlle JoJira Ha 15-e yuciso npegpiayinero Mecsiia. M3BecTHo, UTO oblias cymMMa AOJI-
FOBBIX BBIIJIAT IIOcJe IIOJNIHOTO IorarieHusi Kpexuta Oyaer Ha 20% Oojabllle CYyMMEBI,
B3sATOM B Kpeaut. Haligure p.

MosoAbIM ceMbsM Ha IMOKYNKY KBAapTUPLI GaHK BbigaeT KpeauT moa 20% TroJoBBIX.
Cxema BBIILIATBHI KpeAUTa CJEAyIOI[asi: POBHO Yepe3 roj IOCJie BHIAAYM KpeauTa OaHK
Ha4yuCJIsAeT IIPOLEHThI Ha OCTABINYIOCA CYMMy gojra (TO eCTh yBeJIHMYUBAeT AOJI Ha
20%), 3aTeM aTa ceMbsA B T€UEHHE CJELYIOIIEro rofa MepPeBOAUT B OaHK OIpeaeseHHYIO
(bukcupOBaHHYI0) CYMMY eKeromHoro miaTexa. CeMbs VIBaHOBBIX ILIAHHUDYET IIOTa-
IIIaTh KPeJUT PaBHBIMHU ILIaTexXaMu B TeueHue 4 jiet. Kakyio cyMMy MoXKeT mpegocTa-
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15.51.
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15.54.
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BUTH UM OaHK, eciu exerogHo M BaHOBHI MMEIOT BO3MOYKHOCTh BHIIJIAYMBATH IO Kpeau-
Ty 810 000 py6.?

B uiose miaHupyeTrcA B3ATh KpeAUT B OaHKe Ha cymMmy 4,5 MJH pyOseit Ha cpok 9 Jer.
YcioBus ero BO3BpaTa TaKOBBI:

— KayKAbIi AHBAphb AOJr BO3pacTaeT Ha r% II0 CpPAaBHEHHIO C KOHIIOM IpeABIAYIIEero ro-
Aa;
— ¢ (peBpaJid 1O HIOHb KaXKAOTO rojia He0OXOAMMO BBIIJIATHUTH YacThb JOJITa;

— B HIOJIe KaXXIOr'0 rofa MOJI HOJKeH ObITh HAa OJHY M Ty K€ CYMMY MeHbIIIe JoJira Ha
HMIOJIb IMIPEABIAYIIEro roja.

HaiinuTe r, ecJiu U3BECTHO, YTO HAMOOJBIIKUI rOJOBOM IJIATEXK II0 KPEAUTY COCTABUT He
6osee 1,4 Man pybJeii, a HauMenbinuii — He MeHee 0,6 MuH pyOieii.

B uiojie niaHUpyeTCA B3ATh KpeauT B 6aHKe Ha cymmy 16 MiH pyOJieli Ha HeKOTODBIit
CpOK (11eJI0€ YHCJIO JIET). Y CJIOBHUSA €ro BO3BpaTa TAKOBHI:

— Ka)XAbli AHBaphL JOJTr Bo3pacTaeT Ha 25% mO CPaBHEHHIO C KOHIIOM IpeABLIAYIIEro
rozaa;

— ¢ ¢eBpaJid MO MIOHb KaXKJOTr'0 roja HeoOXO0AUMO BBIILJIATUTh YacThb JOJITa;

— B HIOJIe Ka)XJO0T0 roja JOJT XOJKeH ObITh Ha OOHY M Ty K€ CYMMYy MEHbIIe JoJira Ha
HIOJIb IIPEABIAYIIETO Toja.

Ha cKOJBKO JIeT HY»KHO B3ATh KPEIUT, YTOOHI 00IIjasd cCyMMa BBIILJIAT IIOCJIE€ €TI0 IIOJIHOTO
noraiieHusa coctaBuia 38 MJuH py0.?

31 nekabpa 2013 roxa Cepreit B3sin B 6anke 9 930 000 py6xeit B kpeaut nox 10% ro-
noBbIX. CxeMa BBIILIATHI KpeauTa cienyiomas: 31 gexabpa KaykIOoro cjeayollero roga
fank HauyuciaseT 10% IIPOIEHTOB Ha OCTABIIYIOCS CyMMYy jojra, 3aTeM Cepreil mepeso-
ouT B OaHK ONpeNeJIeHHYI0 CYMMy €KerogHoro miare)xka. Kakoil monxHa ObITh cymMMma
€KerofHOro IjaTexa, 4roObl Cepreil BBHIILIATUJI AOJI TpeMs DPaBHBIMM €)XKErOJHBIMU
miaTexamMu?

B konie roga Urops B3aa B 6anke 100 000 pybieit B KpénnT. CxeMa BHIILIATBI KpeauTa
clefyioIjasi: B KOHIE KaXXJOrO CJIeAYIOIero roja 6aHK yBeIMYMBAET OCTABIIYIOCA CYyM-
My Z0JITa Ha ompejeJeHHOe KOJMUYECTBO IIPOIEHTOB, 3aTeM Mroph nepeBOJUT OUYepPeRHOIM
TpaHii. Virops BRIILIATHJ KpeauT 3a 2 TpaHiua, mepeseas cHavana 51 000 py6., a mo-
ToMm — 66 600 py6. ITog KaKoi mpoieHT 6aHK BbIAax Kpeaut Uropio?

IIo BKjIazy A B KOHIe KaKAoro roiza O0aHK yBeJMYHMBAET CyMMy, HMEIOIYyIOCA Ha
BKJIaZe B Hadaje rojga, Ha 10% B TeueHue 3 jert, a mo Bkjaaay B — na 11%, HO TONB-
KO B TeueHHe IepBbix 2 JeT. HaiinuTe HaMMeHbIIee Iej0e YUCJIO IIPOIEHTOB 3a 3-i
roji mo BKJaxy B, mpu KoTopoM 3a Bce 3 roja 3TOT BKJIaJ BCe ellle OCTAHETCA BHITOJI-
Hee BKJaza A.
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15.55.

15.56.

15.57.

15 suBaps ObLI BBIJAH IOJYroJ0OBOH KpeAuUT Ha pas3BUTHe Omu3Heca. B Tabimne mpen-
CTaBJIeH rpad@HK ero moraileHns.

Iara 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
%

Ronr (& % 100% | 90% 80% 70% 60% 50% 0%

OT KpeguTa)

B KoHIle KaKJoro mecdna, HauMHaA C sSHBaps, TeKYIIUi JOJr yBeawdyuBajicad Ha 5%,
a BBIILIATHI IIO IOTAIIeHHIO KpeauTa IIPOMCXOAMJIM B IEePBOil IIOJIOBHHE KaKAOT'0 MecHd-
na, HaunHaA ¢ peBpasisi. Ha cKoOJbKO HMpPOIEHTOB 00Ilas CyMMa BBIILIAT IPH TAKHX yC-
JIOBHUAX OKasajach 00JIbIlle CYMMEI caMoro Kpeaurta?

Bkiag B mesoe YyHMCJIO0 MHUJIJIMOHOB pyOJeil IMIaHMpPyeTCA OTKPBITH Ha 4 roaa. B KoHIe
KakJoro roja BKJIaJ yBejquuunBaeTcAd Ha 10% 1o cpaBHeHHMIO C ero pasMepoM B HaudaJe
roga, a, KpoMe TOro, B Hayajie 3-r0 U 4-ro rofoB BKJIaJ €KEroJHO IONOJIHAETCA Ha
1 mue py6. HaiianTe HanMeHbIIMI pa3Mep NMEePBOHAYAJIBHOIO BKJAaZa, IPH KOTOPOM 4e-
pe3 4 roga BrkJaa 6yaer Goabime 10 MaH pyo.

Haranba xouder B3aTh B KpeaguT 1 000 000 py6. mox 10% romoBeix. Iloramenue Kpegura
IIPOUCXOAUT pa3 B Ioji PaBHLIMH cymMMmaMmu (Kpome, MOXKeT ObITh, MOCJIEAHEH) IIOocJe Ha-
YMCJIeHUs INpoleHTOB. Ha Kakoe MUHMMAaJIbHOe KOJWYECTBO JeT Mmoxker Hartayibs B3ATH
KDPEeIUNT, YTOOBI e)KerofHbie BHIMJIATEI ObL1u He Oosee 240 000 pyoieir?
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FNABA IV. OTBETbI

1. PauMoHanbHble YpaBHEHUA U HEPaBeHCTBA

1-1. X = i3 .
1-3- x=_4,x=_20
1.5. Pemennii Her.

1.7. x=-1,x=2011.

1.9. x=+J3.

111. x=-2, x =4.

1.13. x =0.

115. x =4, x = 2.

1.17. x =1, x =-12.
1.19.13xsé
2

1.21. 1< x < 2010.

1.23. x — Jro6oe.

1.25. x=3/2.
1.27. 3 <x<3.

1.29. ai<x<l.
5 3

1.31. 1;2)U(2;3) .
1.33. x < 4,

1.35. x — J00oe.

1.37. (-5 -3) U (-2; +0).

66

O<x<l.

1 .2-

1 .4.

1.10.

1.12.

1.14.

1.16.

1.18.

1.20.

1.22.

1.24.

1.26.

1.28.

1.30.

1.32.
1.34.

1.36.

1 .38.

x=0,x=2.
x=Lx=é.

2
x=1, x=2010.
x=i—\/ﬁ,x=i1

2
x=—%,x=?J§.
3
x=-1
x=1
x=1, x =6.

x=—1,x=7,x=4ix/ﬁ.
x<—3,x>-2—.
3

x <-2011, x> -1.

Peruenmnii ger.

J10 J10
2

x<-1, 1l<x<——.
2

x<—33,x>§/§.
3

5 3
X<——, x>——.
3 2

(=0 -1 U (-1, 0) U (2; +) .
(—o0; -1]U (05 5) .

x<3,x25H.

(—o0; —8]U [—% ; +00).



1. PaunuoHagbHbIEe yYPABHEHHA H HEpABEHCTBA

1.39. (—oo;—7)U(—7;—%)U(1;+oo). , 1.40. (—o;-5)U (1;2) U (6;+).
1.41. 1< x<6. 1.42. (-51)U{5).
1.43. [1;3)U(3;4]. 1.44. (—0;-1-+2]U(-2; 0)U[-1 + V2).
1.45. [—oo;g:|U(2;+oo). 1.46. -T<x<-3.
1.47. (-0;-4) U (~1; +0) . 1.48. (—g;_—Z)U(3;+oo).
1.49. (-;-3) U (0; +0). « 1.50. 0<x<5; x>12.
1.51. x<0,0<x <1. ' 1.52. -1<zx.
153. 6<x<-5x>1. 1.54. [2;4]U (6;+x).
1.55. (~0;-1) U (0; 1)U(%;+oo). 1.56. x<-3.
~ 1.57. (—0;-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. (—o0;—4) U (1; +0) . 1.64. (-10)U(0;1).
1.65. (-6;0). , 1.66. (—oo;—g)U(-—\ﬁ; 2) U (\J7; +00) .
| | 11 2
1.67. [—4;—3)U(—2;1]. 1.68. xS—?, —1<x<—§, x>9.
1.69. (—1;——*“737"11)U(—3;L V737, 1.70. (~;0) U (2 +) .
28 7 28
1.71. ("1 ;‘/g ;—1) U (0; \/52_ 1) U (1; +0) . 1.72. (-8;-2)U(-1;0).
1.73. (1;2) U(3; +x). 1.74. (—o0;-1]1U[1;2]U[4; +o0).
1.75. [-3;-2) U[-1;0) U[1; +). 1.76. -9<x<-3, -1<x<0, x>3.
1.77. 3<x<-2, -1<x<5. 1.78. 0<x <1, 6<x<T7.
179, (—o031) U (4;+00) .
1.80. x < 4, —3Sx<—141, —1—41-<xs—2, x>1.
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T'aasa IV. Orsernl

2. UppauuoHanbHbie ypaBHeHUN U HepaBeHCTBa

214. x=—,x=1. 2.2. x=—\/z,x=\/z.
5 | 3 3
3. :

2-3- x=5. 2.4- X =
2-5-~x=3. 2-6- x=5.
2-7- x=—3. 2-8- x=1.
29. x=0. 2.10. x=‘/1_72‘3
211. x=4. 2.12. x=—27,x=8.
5
2.13-x=2- 2-14- x=—§.
3
2.15.x=0,x=—2—. 2.16. x=-5.
2.17. x =5. 2.18. x=1.
2.19. x=+3. 2.20. x=4.
2.21. x=9. 2.22. x = ‘/5;1
2.23. x=8. 2.24. x=3.
8
2.25.x:—1,x:§. 2.26. x=-T.
2.27. x=0,x=1,x=9 2.28. x-2L, x=2-1
- - = Uy — 4, . - [ - 63, 728.
1 1 4
29. 5<x<10. 230. x=—,x=—,x=—.
2.29 x x 3 5 x :
_ 3 ,
231.x=-1,x2>22. 2.32. §<xs3.
2.33.2<x<4. 234. 1-J5<x<-1, 8<x<l++
2.35.x<—;—. 2.36. - 2<x<2.
2.37.x > 1. 2.38. -30<x<6.
5
2.39. 5<x. 2.40. ESx<3
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3. YpaBHeHNA H HEPAaBEeHCTBA ¢ MOAYJeM

2.41. —15x<—§,0<x$1. 2.42. x<-1.
2-43- xS—5,—§Sx<4. 2-43- x>—1.
2.45.x<—g,x>1. 2.46. 2<«x.
2.47. —2—\/—_3—Sx<—1. 2.48. 1<x<2,

3 : 2
2.49.13—65x<8. 2.50. —“1?;‘1<xs1,x>2
2.51. -1<x<1. 2.52. 1<x.
2.53.3"25~<xs4. 2.54. x>1.
2.55.1<x<g,§<x. 2.56. 1<x<2, 2<x<5+2‘/5.

2.57. -5<x<0.

2.58. -1-/13 <x <0, 1+‘/ﬁ3xs\/1_3—1.

2
2.59. x >§/—g—.
4

2.60. 3<x<2J5-2-2.

‘3. YpaBHEeHMA U HEPaBEHCTBA C MOAYNEM

3-1- x2—2- 3-2- X =_é-
3

3.3. x=——1—§,x=g. 34. x=-4,x=4.

4 2
5

3-5- xSE. 3-6- x=—2,x=2.

3.7. x=-1,x=11. 3.8. x=-3,x=-4.

3-9- x=—4,x="'1- . 3-10_- x=_1,x:1-

3-11- x=1,x=3- 3-12- x=_'7_0,x=—E,x=O
13 2
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I'nmasa IV. OTBeTn!

3.13. x=-3,x =25. 3.14. x<-2.
3 1
3.15. (—0; - =]U[-=; + ). 3.16. x=2.
5 2
3.17. 6<x<0,x=12. 3.18. x=-1.
3.19. —ESxSZ. 3.20. x=-4,x=-1.
2 2
3 1
3.21. -3 <x<-2. 3.22. x<-——,x>-—,
2 6
3.23. 6<x<-3, -2<x<1. 3.24. - 2<x2>2,.
1 ) .
3.25.x<~3,x>—§. 3.26.# x<1.
3.27. Peulennii Her. 3.28. x<—§.
3.29. 4<x<-2, 2<x<4. 3.30. -3<x<3.
3.31. -3<x<-1. 3.32. -4<x<-2.
3.33. 3<x<-1. 3.34. xs—‘”‘/l—é,xz\/ﬁ“‘l.
3 3
3.35. 3<x<-1. 3.36. 1'2.‘/§Sx<0,0<x<1.
3.37.3_\/§Sx<—1,—1<xs—%,x22.
3.38. r<2,2<x<6,x>8.
3.39. x<-4,x=-3,x>-2. 3.40. %<x<%.
341. 3<x<-2,x=-1,0<x<1. 342. 0<x<9.
1 1
343. ——<x<—. 3.44. 5<x<-2,
2 2 ] ‘
3.45. 3-2J2 <x<5, 346. x<2-2,x>5+/19.
347. 4<x<-3,2<x<T. 348. ©v<0,1<x<6.
3.49. x < -2-2J3, x> -22. 3.50. —3<x<3+T V65
9+ 57 3

3.51. ——4——<x<—2,-2<x<—1,x>§. 3.52. -200<x <66, x >199.
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4. TpuroEoMeTpuuYecKHe ypaBHEHHA H HEPABEHCTBa

3.53.

3.55.

3.57.

3.59.

4-1.

4.2'

4.3.

4-4-

4.5.

4.6.

4.7.

4-9-

4.11.

4.13.

4.14.

4.15.

4.17.

x<-2,x>0. 3.54. 2-/3<x<24<x<5.
x<1l,x>2. 356. 5 <x<-3,-3<x<-2,2<x<5.
3 .
—2<xS—E. 3.58. x> -3.
x<0,x2>1. -3.60. xs—é,——S—SxSO.
2 5
4. TpUroHoMmeTpuuecKkue ypaBHeHUAl M HepaBeHCTBa
xed.

x=(-1)" arcsin =~ + nmneZ (arcs:‘mE # 1!).
6 6 2

x=£+ﬂ,x=ii+@;k,nez.
10 5 20 5
x=£+kn,x=(—1)"i+ﬂ;k,nez.
2 12 2
x=—£+nn; k,n € Z.

x :E+kn, x = ilarccos§+nn; k,neZ.
2 2 4

x:(—l)””%+nn;neZ. 4.8. x=%+2nn,neZ.

. 3 ' i
x=n—arcs1nz+2nn,neZ. 4.10. x=§+kn;keZ.
x=i%+kn;keZ. 4.12. x=i£+2kn,x=£2£;k,nez.
x=£+nk, x=—2—1£n, x=£+—2—nm; k,n,m e Z.

4 5 6 3
x=—§+kn,x=arctg3+nn;k,neZ.
x:arctg%+kn,keZ. 4.16. x=—g+2kn,x=2nn; k,neZ.
x=—g+2kn,x=2nn;k,neZ. 4.18. x=(2k+1)n,x=——12£+2mt;k,neZ.

4.19. Pemenuii Her.
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T'aasa IV. OTBernl

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

4'29.

4.30.

4.31.

4.32.

4.33.

4.34.

4.35.

4.36.

4.37.

4.38.

72

1 4k +1 1:2n+1
XxX=—+ T, X =—+
3 12 6 24

m; k,n € Z.

X = —arccos% +2kn, ke Z.

x=£+kn,x:7—n+2nn;k,neZ.
2 10
x=l+ﬁ,'x=—l+nn; k,n e Z.
24 2 12
x=km; kel
x=—arctg(2i\/§)+kn=(~1)"“—1%+%; k,nel

x =nmnn,n € Z.

x=—3—£+kn,x:nn; k,neZ.

x=arctg%+kn,x:—arctgg+nn; k,n e Z.
x=t2: B b
4 4
x=i£+kn,x=£+ﬂ;k,neZ.
6 8 4
x=i£+kn,keZ.
3
T T 3n :
XxX=t—+kn,x=——+nn,x=tr—+mm; R,n,m e Z.
3 10 10

x = —arctg% +kn, ke Z.

x="ikn kel
4

x=£+£k, x:£+nn;k,neZ.
4 2 2

x=£+kn,x=E+nn,x=—arctgl+mn; k,n,m e Z.
2 4 3

x=-Liknx=-23"". b nez.
2 8 2

x=-2 arccos—l— + 2kn, k € Z; — 2 arccos (— :/lg—) + 2nrn, n € Z.
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4. TpuroaomMeTpuueCcKHe ypaBHeHHS M HepaBeHCTBA

4.39. x=kn,x=—l+ﬂ;k,neZ.
12 3
4.40. x=2’;—;ln;neZ,n¢9k+4,keZ.
_4n

4.41. x—?+4kn,x:g-+4nn; kneZ.

4.42. x:—g+2kn,keZ.
4.43. x=¢1i,/1+g+2kn,k=o, 1L2,...

T 2
4.44. x = +— + arccos— + 2kn, k € Z.

4 4

+ J4E? -
4.45. x = arctg 2k+1t 4: +4k-15 +nm,
x=xarctg2+mn; k=13,%4,5,...,n,m e Z.

4.46. x = —sinl.

4.47. x = cos 2.
4.48. x = —.
449. x=1,x=0.

4.50- X = —=.

a51. "1 2kn<x < T4 2%km kel
6 6
4.52. 2" i okn<x <2 i okn ke
3 3
453. - ikn<x<likn ke
2 4
1
4.54. 2kn < x < arccosz + 2km,
1 1
arccosg+2nn <x< —arccosg+2(n+l)1t,

—arccosi +2m+1)n<x<2(m +1)m; k, n, m € Z.
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T'nasa IV. OTBeTnl

4.55. -

4.56. a)(-1)"" g +nmn,n € Z; 6) —%,—%75,

457. Fikn<x< Tk kel
8 8
37n
4.58. (2k + rx < - + 2k,

arccos(% +V2)+2nn<x < arccos(—g— - \/5) +2nm; kR, n € Z.
4.59. 2kn< x < (2k+Dm, k € Z.
7
4.60. -1<x s-§, x=1.

4.61. xs‘mgls, 81—-18<x <18-3m.

4.62. a) (—1)"'+1 I tnmneZ; 6) 13_11’@
4 4 4

4.63. a) i%+2nn,neZ; 0) —%.

4.64. a) i—;~+nn, —§+nn, n e Z; 6) —75 -S—K &,ﬁ

3’3" 4’ 38 °

4.65. a) x = (-1)" g +nn, x=n+2nn, neZ;6) —%,—Sn.

5. MNokasarensbHblie ypaBHEHUA U HEepaBeHCTBA

1

51. x=-4,x=-2. 5.2. x= 2
38
5.3. x=———3—. 54, x=-2+.7/2.
55. x=1. 56. x=-1.
57. x=2. 58. x=7.
5-9- X = 1- 5-10- X = 1-
5-11- x=2. 5-12- x=2.
5.13. x =-1. 514. x=-2,x=2.
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5. IlokazaTenrHbIe ypaBHEHMS U HEPaBEHCTBA

5.15.

5.17.
5.19.
5.21.

5.23.

5‘25.

5.27.

5.29.
5.31.

5.33.

5.35.

5.37.

5.39.

5.41.

5.43.

5.45.

5.47.

5.49.

5.51.

5.53.
5.54.

5.55. 0 < x < log,;(1/3) .

x=0,x=2.

x=-1,x=1,

——— < X.

x<T.

x<0,1<x<3.

0<x<l.
3

x<0,x>log,3.

——2—<x<1.
3

xelR.

x<-1,x>0.

5.16. x=3.

5.18. x=2.

5.20. a) 2,log,7; 6) log,7.
5.22. a) 0,log, 3; 6) log, 3.
5.24. x=0.

5.26. x =1log,;3.
5.28. x =log ;,,(2/3).

5.30. x = —l.
4
5-32- X = _2, X = 2.

5.34. x> —ﬁ.
4

5.36. x <—l,x >é.
2 8

5.38. x <-3-+3,x>-3++3.

5-40- _‘4<x<_1 ..
1
5.42. x<—1,x>~§.

5.44. x>-2.

5.46. x<0.

5.48. x> -3.

5.50. x>

5.52. %Sx<1.
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5.56. x < log,;(1/2), log,(3/5) < x <log,(5/3).

5.57. x < 0.

g14

558. x>4+——.
lg5—lg\/'7

5.59. x <log,, 2.

5.60. x <log,; 5.

5.61.0<x<%.

5.62. %log5 6 < x < log, 5.

6. Norapucdpmuueckue ypasuenmi M HepaBeHCTBa

6-1- X :2- 6-2- x:100-
6-3. x=4- 6-4- x=2-
: 3
6-5- x=§,x210- 6-6- x=4.
6.7. x-01v261 6.8. x-=2.
5
6!9- x =1- 6-10- x=—3.
6.11. x=2. ' 6142, x=32-1.
6.13. x=-4. 6.14. x = -1.
6-15- x=10,x=100000. 6-16- x=%,x=4.
6.17. x=10", x =108, ’ 6.18. x=1,x = 256.
1 1
6-19- x:'—, x:3. 6-20- x:—,x=16.
27 2
6.21. x =22, x =2V, 6.22. x = 3+3\[§, x=10.
24
6.23.x=—?,x=20. 6.24. x=1,x=2-2J2.
1
6-250x=_9_, x=3. ‘ 6-26- x=0.
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6. JlorapudpmMHueckue ypaBHEHMA H HEPABEHCTBA

6.27. a) J_rg +2km ke Z:

11n 13n

6 , .
) 6 6

6.28.a) (-1)" §+ nn,n e Z;

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 >14. 6.34. l<x<g.
A 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. ESx<§.
6.39. L<x<2. 6.40. xc .
3 3
6.41. - 5<x<—1,2<x<J5.
6.42. (i—@;—Z)U(—l; _—_5_*'_@)_
2 2 .
6-43- (1; 4). 6-44- 0Sx<2-
6.45. x<—14. 6.46. 1<x<2, x>2.
5 1
6.47. -4 <x<-2,-_<x<0. 648, _<x<2
1 : 1
6.49.0<xs§,3<x59. _ 6.50. —2-<x<1,1<x<2.

6.51. 0 < x <10, x = 100. 6.52. 0<x<1,V3<x<9.
1
6-53- '2_Sx<1.

6.54. 2<x<-1, -1<x<0,0<x<1l,x>2.
6.55. -3<x<1, 3<x<4.

6.56. 0 <x <2, x>4.
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6.57.0<x<—1—,1<x<3. 6.58. 1<x<4.
J5
6.59. 2 < x < 5. 6.60. 0<x<1.
6.61. x > 2. 6.62. 3 <x<T77.
. 26 ’ :
6.63. —1<x£—ﬁ. 6.64. 2<x<—/3, V83<x<2.

6.65. (2; 3) U (5; + ).
6.66. —10s5E3.LS o x £ 0, 0 < x < 10180513815,

6.67. x > 2.

7. Kom6uHupoBaHHbIEC YPABHEHMA U HepaBeHCTBA

7.1. x:—g,x:—g. 7.2. x<-2010, x > 2011.
3
7.3. Z<xs7. 74. x=>0.
7.5. 0<x<64. 7.6. x<1,x=3.
1

7.7. xslogz(\/ﬁ-l),ng. 7.8. x<log,21<x<5.
79. x<-1,0<x<1. 7.10. 0<x<%.
7.11.—3<x<—2,—%<x<0. 7.12. x=2+10.
7.13. V2 <x<-1,1<x<+2. 7.14. x>0.
7.15 —1<x<-£ i<x<1 ’ 7.16. x <0
- \/E,\/g . - . .
7.17.x=—§,x=—1—.

2 2
7.48. x<-2,x>2.
7.19.x<—7,%<x<2.
7-20- _£< _@,—'3‘<xS"l.

<x<
128 64 4
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7. KomOuEMpOBaHHBIC YPABHEHUS H HEPABEHCTBA

7.21. 1< x <1+tg(3n/16). 7.22. x<-2.

7.23. x =10, x = V107 . 7.24. x = %, x=10.

7.25. x > 1000. ~ 7.26. %<x<100.
7.27. 0 < x < 999, 7.28. 0<x$i,x24.
7.29. 0 < x <3727 x> 328, 7.30. 1< x <5907 = 785,
4 1 1
7.31. x =10, x = 10°. 7.32. x=—, x=—.
v 81 3
7-33- 05x£2—7. 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.
9
7.39. x = log, 4. 7.40. —2<xs—logsﬁ.
7.41.§<xSE;x>3. 7.42. g<xs@;x>2.
2 5 5 11
743. x<-2, x=-1, x>3. 7.44. x<1;log, 7T<x<2.
7.45. x<0,0<x<2, log,6<x<3. 746. 0<x<44<x<".
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.
7.51.0<x<2,x>4. 7.52. 1_f3x<—1,1<xs2\/§.
7.53 ()<x<i x>1 7.54 0<x<—1— l<x<2
L] L] _22/5, L . [] L] _8,2_
7.55. x=3,x>8. 7.56. T4 <L E ey
6 2 3 2
7.57.x=—£+k7t,keZ. 7.58. x=E+kn,x=i2—n+—2-n—n;k,neZ.
4 4 9 3
. lg3 _
7.59. x = tarcsin————+ kmn, k € Z. 7.60. -1<x<3.
lg(v2 +/3)
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7.61. 4<x<1. 7.62. (0;1)uU(1;2).
7.63.x=§,x=5§. 7.64. x=n—arcsin\/5_1+2kn,keZ.
-7.65.x:kn,xz—g+2nn;k,neZ.

T 3n 5%
7.66.x=—+2k7t,x=7+2nn,x=?+2mn;k,n,meZ.

5% T T
7.67.?+2anx_<_g+2(k+1)n,keZ. 7.68. 2kn<x<5+2kn,keZ.
7.69. —3—;+2kn<x<—%+2kn,keZ. 7.70. x:g+2kn,keZ.
7.71.£+kn<x<£+kn,keZ.

4 3
7.72. arctg5+2kn<x<(2k+1)n,x¢g+2nn; kneZ.

7.73. B okn<x <4 2kn, Seonn<x<ionm knelZ
6 2 2 6
-&Sx<—§ﬁ,—ﬁ<xs—4,x=—7—n.
6 2 2 6
7.74. sin| 21 - Y32y | < x <sin| T - Y35, |,
4 6 4 6
7.75. 2. 7.76. 1.
7.77. x=‘/§‘1. 7.78. x=—ﬁ,x=-1ﬂ.
2 16 8
7.79.x=ﬁ.
6
8. Cucrembi
57 5 11
81. x=-—,y=17. 8.2. =8, y=Lx=—,y="-—.
5 Y , x=3y=Lx=g,y=7
1 9 3 9 5
83. x=—,y=—3x=—,y=—. 8.4. =—,Yy=——.
P I TEVTTy
8.5. x=5,y=-2. 8.6. -x=—3,y=(—1)"”%+1tn,neZ.
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8. Cucremnl

8.7. x:g—+nn.y=\/§,neZ. 8.8. x:i—zéz+2nn,y=%,nez.
89. x=3,y=-9. 8.10. x =log, 3, y =log, 2.
8.11. x=-2,y =0, 8.12. x=2,y:6;x=—é-,y=10.

8.13. xznn,y:E—nn;x:—Z+nk,y=—nk; n,keZ.

8.14.xzzii+nn,y=£$i—nn;nez.
, 8 12 8 12
3
8.15.x:1,y=—§;x=—2,y:3. 8.16. x =1, y =log, 2.
8.17. x =4,y =14. 818. x=-2,y=-2,x=-2,y=2.
1
8-19. X zg, y:].. 8-20- X =81,y :O.
2 10
821. x=4,y=1L,x=——,y=—.
Y 3773
8.22.x=1,y=2;x=1,x=ﬂ,y:—2—8,z:—%.
25 5 25
33 27
823. x=2,y=3; x=—,y=—-——.
Y g’ ¥ 8
8.24.x:2,y=1;x=—1,y:%.
1 .
8.25.x=1—log23,y:g. 8.26. x =0,y =-3.
8.27. x =3, y = 4. 8.28. x=1,y=3.
8.29. x =10,y =15; x =15, y = 10. 8.30. x=1,y=1.
8.31. x=1,y=5. 8.32. x=4,y=2 x=4/3,y=-2/3.
833. x=0,y=-7/2; x=y=21. 834. x=1/2,y=3/2.
8.35. x =32,y =2 8.36. x=-1y=—;x=2,y=9
’ . - . ] \/—3-, 2’ .

8.37. 'x:(—l)"—g+nn, y:g+nk; nkeZ.

8.38. x :ii—n+2nn,y - (—l)kg—+nk; nkeZ.
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T'nasa IV. OrBernl

8.39.

8.40.

8.41 -

8.42.

8.43.

8.44.

8.45.

8.47.

8.49.

8.50.

8-51 -

8.52.

8.53.

8.55.

8.57.

8.59.

82
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“12°Y 12

s p T
x=t—+2nn,y =(-1)" —+ nk;
5 y ( )4

x:i§+2nm,y:(—1)kg+nl; n,m,k,1 eZ.

x=-Lyan+lk y=-Z1man-Zp
4 2 4 2

nn 1 \/§

n,keZ.

T k
x=CFD)"Z+ =, y=——arctg—+—; n,ke’Z.
-1 y=-% g5t

8 2

27 . 17
x = arccos — + 2mk, y = 1 + arcsin — + 27n;
28 28

y=—arcsinu+2nn, k,nelZ.
28
x =10,y =15,z =6.
x=-1y=1.
x=2,y=“1,x=1—2,y=—l
7
1 1
xX=t—,y=F—
2 y 2
x=9%y=1
6 -2
x:logz(\/f—i—Z),y:log3 fz .
1
x=3,y=—.
=9
1 2
x = . y Yy = .
2log,3-1 2log, 3 -1
x=2,y=-3;xeR,y=1.

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

x=4,y=-3,z2=0;

x=2,y=-12=2.

X =- arccosz—7 + 27k,
28

846. x=1,y=5x=—,y=2.

Do | O

8.48. x:—%,y:—;x:Z,yeR.

8.54. x=3+2\/§,y=3—2\/§.
2 2
856. x=1,y=3.
8.58. x=B,y=E,z=—12.
7 5



9. IlnaauMeTpAYeCcKHe 3agaan

9. MnaHumMmeTpuueckne 3agaum

61V3

9.1 -

9.3. /7.

9.5. 2:5.

9.7. J15+6V3.

9.9. =,
6
9.11. V3 + 2&.
3

2 2n
9.13. 10r (\/§+?.
9.15. M.

J2
9.17. 18:7.

9.19. Rsin2a.

9.21. E, arcsin—5—, arcsing.
2 13° 13
9.23. 32
5
9.25. ST
12 12

2 . .
9.27. a’ sin B sin(a + B) .

2sina

9.29. R-sin2a-tg%.

9.31. @.

9.33. 1.

9.2.
9.4.

9.6.
9.8.
9.10.
9.12.

9.14.

9.16.
9.18.

9.20.
9.22.

9.24.

9.26.

9.28.

9.30.

9.32.

9-34.

34/30.

RJ2 R\2
bl bl R
2  2cos(n/8)

¢sin2a

T
2si +—
sin(a 4)

91
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Tnasa IV. OrBernt

9.35. 6 - 2.6. 9.36. @ .

25\15 (p-a), a

.37. : 9.38. P~ (g2,
9.37. =54 - 2 B3
9.39. ?g . 9.40. 16.
2 24 2
9.41, Y0-a) +(bra)ytg a 9.42. 16
4sina’ 5
2 _ 2y 2 12

9.43. 2./6. 9.44. V(b “4)(“ )

asinfBsiny

. . 9.46. arccos é .
3sin(B + y) 5

2 2
9.47. 90°, 10°, 80°. . 9.48. 2m  2m  2mn
Jam? —n? Jam? —n? J4am? - n?

9.49. 2. 9.50. ntg®l.
2 , 4
- 2

9.51. - . 9.52, C¢V2b *bc

cosa b

9.53. 9,48,4 u 410.

9.54. S=\/p(p—a)(p—b)(p—c), rae p:%lﬂ-c,
: 2
hc =2—§’ m, :l\/zaT-'_zbz—_czy lc = ab(l_ ¢ 2)7
¢ 2 (a+b)
F_S_ |e-a)p-b)Mp-c) _abc
p p 48
9.55. atb-c

m,+m,+m,

9.56. S =§\/m(m—ma)(m—mb)(m—mc), rae m = 2

h'+h' + R

9.57. S = (4\/H(H —BYH - BUYH - hg‘))—l , tne H =

2
9.58 b+c ‘ 9.59 cosffcosy
a cosa

9.60. d’ =2(a’ +b°)-d.,ecnin a-b<d,<a+b

(uHAUYe mapasaejorpaMMa HeET).
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10. CrepeomeTpHueckue 3anauu

9.61.a) 426 , 0) TaKOro TpeyroJLHHKA HET, B) %
9.62. 30°, 75°, 75° nau 150°, 15°, 15°.

9.63. arcsin% HJIN T — arcsin g .

9.64. \/5- 2\/§ , arcsin -———1— , T — arcsin—l—
2V5 - 243 5-2J3

1 1
i 5+ 2\/§ , arcsin ———, arcsin ———.
25+ 243 J5 + 243

.. W _®W_ 57 n 9n . T
9.65. Her, Tak Kak arcsin— > — > —, orkysa — +— + arcsin— > 1.
4 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. 18V2. - 9.73. 25:36.

10. Ctepeomerpuueckue sagaum

2 —
10.4. ™R 10.2. 24—
12
10.3. 48nJ11. 10.4. d’sinasinBycos® a —sin’p .
10.5. i/SVsin% J3C@cosa-1). 10.6. 6.
4 @ tgg
10.7. a/|4sin® 1-Zsin2? . 10.8. arccos—=<.
2\ 73 2 NE)
10.9. g. 10.10. 216.
1041, 2W15 10.12. 27,
10 16
10.13. 21, 10.14. _.
5 2
10.15. 6. 10.16. ‘/—6(51“0&.
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Caasa IV. OTBeTHI

2 _ 2
10.47. 2 . 10.18. 45ad - 8v2d"
9,/3cos ¢ 5
1019, 2 (g2 1 10.20. & 1—ctg2(9)
- [ ] 3 2 . ) - - 2 2 .
: 12
10.21. 2+/2+3. 10.22. ————.
13 + /41
180 1Y J2R
10.23. | —arccos— | . 10.24. ———.
(2arecos | eEb
40.25. 12nr°. 10.26. (1+J§§):8.
10.27. S 10.28. 125‘/6.
12 4
10.29. 28\/5. , 40.30. arccos 9 .
J150 + 2443
10.31. Z*/—g | 1032. V.
4 n+m d
10.33. V. 10.34. 24.
18
2 2
10.35. 23 -2 10.36. 8.
4b
10.37. 20. 10.38. arccos(46/\/2641).
10.39. -2—‘3{—2— 10.40. 1024/9, 2arctg(J§Z/4).
10.41. 3-2@. 10.42. 9:95.
410.43. 7:20. 10.44. 1/3.
10.45. 2. 10.46. g\/_i'g_.
N
1047. — 10.48. 90°
- - JE. e - -
10-49- 'Bo 10-50- b2 —a2 .
. , |
40.51. arccos . 410.52. dsina.
a3
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11. 3agaun Ha MOKA3aTEJIHCTBO

10.53.

10.55.

10.57.

10.59.

10.61.

10.63.

10.65.

10.67.
10.68.

11.2.
11.19.
11.20.

11.21.

11.22.

11.23.

11.24.

11.25.

actgo. | | 10.54. «.
J61. 10.56. 6)% i
5
55. 10.58. 6) %
8 1242

T . 1 O-GOI

[VV)

\"
2]
W

105 10.62 11V3

\/5 . L[] - 2 .

32

=<, 10.64. 512.

J57

2um 1. 10.66. 1,g
3’3

90° .

Bee: or 0° no 180° (He BKJIIOUUTEJBHO).

11. 3agaum Ha goKka3arenbCTBO

Hegepuo.
ITO — CepeAUHHBIA MEepPHeHAUKYJIAP K OTPE3KY ¢ KOHIIAMHU B 3TUX TOUYKAaX.

Ecnu nanHble npsAMble NapaJjjebHBI, TO 3TO — MNpsAMasg, NapajjejbHad UM U IIPOXO-
AAdlNad MeXJy HAUMHW Ha PaBHOM pPACCTOAHHHU OT HHUX; €CJIM Xe JaHHbIe IIDAMEIE IIepece-
KawTcs, obpaldys IBe Iapbl BePTUKAJIBHBIX YIJIOB, TO 3TO — JABe IIPSAMbIe, CJIyKallue
6ucceKTpuCcaMu 3TUX YTIJIOB. '

9T0 — ueThIpe TOYKHU: OAHA U3 HUX €CTh LIEHTP OKPY’KHOCTH, BIUCAHHOI B TPEyroJb-
HUK, 00pa30BaHHLIN AAHHBLIMU NPSIMBLIMH, a OCTaJbHble — II€HTPhl BHEBIHCAHHBIX OK-
PYsKHOCTEH.

1. Ecau a = 0, To aT0 — aBa Jyua npsamoi AB.
2. Ecniu o = 7, TO 3T0 — uHTepBaa AB.
3. Eciim 0 < o < m, TO 370 — ABe ayru AB, cUMMeTpHUYHbIe OTHOCUTEJILHO nNpAMoii AB,

Ka)kaas — Mepoi 2w — 2aq.

9TO0 — IJIOCKOCTb, MMPOXOAAINAA Uepe3d CepeJuHy OJHOIo u3 OoTpe3koB AM mapasjielbHO
JAaHHOM IIJIOCKOCTH.

9ro — IINIOCKOCTB, IIPOXOoAAIlladg 4yepel3 cepeIuHYy OAHOIrO M3 YKa3aHHBIX OTPE3KOB IIa-
paJuieJIbHO JaHHBIM IIPAMBIM.

IdTo — cdepa (c BBIKOJOTHIMU TOuKamMu A u B), mocTpoeHHas Ha OoTpe3ke AB Kak Ha
auaMmerpe.
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T'nasa IV. OTBeTHI

12. NoarorosurenbHblie yNpaXKHeHUA

12.1. a=0,xe®;a¢0,x=l.
a

12.2. a=0,xe R;a >O,x<l;a<0,x>l.
a a

1
a+1’

123. a=-1,xcR; a=-1,xeQ; a=+l, x=

124. a=1lxecT;a#1,x=a.

125. a=1x=-1, a=-1,x=1;, a =+l x=+1.

126. a=1tl,xeJ; a#=*l,x=1.

12.7. a=0,x#20; a=1,xe; a=0,1, x =1.

12.8. a<0,xe@; a>0,x =+Ja. -
12.9. a<0,x e R; aZO,x>\/E,x<~\/E.

1210. a<0,xecQ; a>0,-Ja <x<a.

1211. a<0,xeJ; a>0, x = *a. 12.12. x =|a|.

1213. a<0,xeJ; a>0,-a<x<a.

12.14. a <0, x € R; aZO,[x>a’.
x < -a

12.15. a<0,x e J;a>0,x = a®. 12.16.a=0,x>0; a#0,x=0.
12.17. a<0,x>0; a >0, x > a°. 12.18.0¢<0,xcJ; a>0,0< x < a’.
12.19. a<0,xeJ; a>0, x <log,a. 12.20.a<0,xcR; a>0, x> log,a.

12.21. a<0,xed; O0<a=#1,x=0; a=1,xcR.

1222. a>1,0<x<a; O<a<l,x>a; a<0,a=1,xe.

a<0,xed; a=10<x=#1;
12.23.
O<a<lx>1] a>1,0<x<1.

12.24. |o|>Lx e &;

a| <1,x = +arccosa + 2nn,n € Z.
12.25. a:il,xzag+21m,nez; az+l,xe®.

12.26. p°-1=(p-1)(p+1) ob6a MHOKHUTEJIA YETHEIE ¥ OAMH U3 HUX AEJUTCA Ha 3.

12.27. p’-¢’ =(p* - -(¢* - D). 12.28.2" +5 = (2° +5°) - (2°.5°).
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13. 3agaum ¢ mapamerpamu

12.29.

12.30.

12.31.
12.33.
12.34.
12.35.

12.37.

12.38.

12.40.

12.41.

12.42.

12.43.

12.44.

12.48.
12.49.

13.1.
13.3.

13.5.

13.6.

13.7.

1 3.9-

222°% + 3332 = (222'"")* + (333™)".

2010
2010 7~ 9010+ 20107 +... + 20107,

2010-1
Het: manpumep, n = 333. ‘ 12.32.34 452, 34 056, 34 956.
n®+n=n(n + 1) — oauH U3 MHOMKHUTeJEN YETHBIN.

PaccmoTpeTs ocTaTKHU OT fAesieHud yucaa n Ha 3: n=3k+r,r =0,1,2(r = -1,0,1).
n® +5n =6n + (n - n(n + 1). 12.36.n° —n = (n - Dn(n + 1)(n® + 1).

Kaxpoe umciio, HaunHas ¢ Tperbero, umeer Bua: n = 100k + 11 = 4(25k + 2) + 3.

n — n-1 . n-1
111...1555...56 = (333...34)". 12.39.18, 216.

JI1060i1 OOIHi AeNHUTENb 3TUX YHCEJ ABJAETCS AEJUTeJEeM UHCJIa
5(3n + 5) — 3(bn + 8) = 1.

n® +10n + 21 =(n + 3)n + 1),

n®+9n+18=n+3)n+6), n+6u n+7 — B3aUMHO IIPOCTHIE.
n*+6n+9=(n+3)% n+3 un+4 — BlaUMHO IIPOCTHIE.
n®+5n+16=(n+9)(n-4)+13-4, (n+9)—(ﬁ—4)=13.

53

— 1247.x=4n-1, y=3n-1Ln € Z.
450

PaccMoTpeTh OCTaTKHU OT JeJIeHUs JIeBOM M IIpaBOM YacTH Ha 3.

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

13. 3agaum ¢ napameTpamm

a=#*l. 13.2. a+0.
a=-2. 13.4. a=-1.
az+zl.
az2,a#24,a+8 x=- 8 ’y:2(a—6);
(a —4)(a-8) a-8
a=2 xeR,y=x+2;a=4,a =8 — peinenuii HerT.
a<6. ~ 13.8. a=2.
O<ax<l, 1<a<A4. 13.10.0<as%,a=3.
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Taasa IV. OTBeTHI

13.11. a<-4,-4<a<0.
13.12. a=2-2J2,0<a <4, 4<a <42.

13.13. a=2.

13.15. a<-

13-17. —3Sa§3.

13.14.-2<a <0.
13.16.a=b=-2.

13.18.a = 1.

13.20.2 <a < 4.

13.19. a =3.
13.21. a=13. 13.22.-2-2/2<a<0;0 <a < -2+2/2.
13.23. a=-2,a=1. 13.24.a=-4.
1
13.25. a=—. 13.26.a =2.
17
13.27. a<0 x = log, a’;a>0 x = log, az,leogza;azo — PpelleHuH HerT.

) 13.28. a<-2,a > 2.

13.29.7<a # 7,5.

13.30. 4<a=#-1 x=3-+a+5; npu oCTAIBLHBIX @ KOPHEIl HeT.

13.31. a<0 x>

;a>0 x>
13.32. 3-2J5 <a <10 -2.

13.33. x--1,y=2,
4 4

13.35. |a|>1Lx=La=-1,-83<x<lja|l<lx=1x=

13.36. %Sa <2.
13.38. a = 3.

13.40. -

13.42. ¢c<0.

13.44. 0<a<1.

4a® + a a’® +9a

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

a+"

;a=1,x>1.

13.37.1<a <3,a=4.

13.39.-1<a <0.

13.41.a=c=1,bzl;azo,b:czl.
4 2 2

13.43. 7 < x < 7.

13.45. O<a<lLl<a<3,x=-a-3;a>3,x=a,x =—-a—3; NIpHu OCTAJIbHbIX A PELICHUN He

13.46. a=0, 2+V3 <a<2++5.
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14. 3agagu ¢ HEeJHIMH YHCIAAMH

13.47.

13.48.

13.49.

13.51.

13.52.

13.54.

13.56.

13.58.

' 413.59.

13.61.

13.63.

13.65.

13.66.

13.67.

14.1.
14.3-

14.5.
14.7.

1 4-9.

GM npu a # 0;6 npu a=0.

a+b+ab
1—5~<a<8,a>12.

2

—ESa<—§,—§<a<0. 13.50.a£—i\/—5,a2—5—\/—g—.

2 4 4 4 4
IIpu a<1 un a>+2 pelieHni HeTr; npu a=1 n a=J2 — YeThIpe pelIeHUus; IIPH
1<a<+2 — Bocemp pellIeHui.

O<a£8. 13-53-a:_ﬂ,x:'—§-

32 8
a:iﬁ,a=i\/€+1. 13.55.-3<a<1.
12
B<a<-J24, —\/24 <a < -3. 13.57.-°<a<0.
2)-v26 -1<a<+26 -1, 6)-v26+1<a<+26-1.
1
_1Sa<2. 13-60-a=_§, a=2.
17
a=-——. 13.62.a=-1, 1<a<3, 4<a<6.
48 ‘
16

8<a<0. 13.64.- 2<a<—ﬁ,0<a<\/§.
n =33
IIpn 1< a # 2 aBa pasJNYHBIX pelIeHUA: x=a—1,x=——1—1; OpH a =2 eJUHCTBEHHOe

peiiiennie x =1; npu a <1 peleHu# HeT.

2, V65 +3.
14. 3apaum ¢ uensiMm YMCcnamm
3. 14.2. 83.
49, 83. 14.4. 24.
832. 14.6. 27.
2,2,2. 14.8. m=2,n=117,m=3,n =59.
nuy; 2)p. 14.10. x=-T7,y=T;x=-6,y=6.
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T'nasa IV. OTBeTHI

14.11. x=y=0;x=13,y =5;x =24,y = 20.

14.12. x=6,y=11,2=0x=0,y=%1,2=0.

14.13. 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=3,4,..., b=-1.

14.20. §<a<1,\/§<a<2.

14.21. a=—4,—g£as—%. 14.22. x=-1,x=3.
44.23. x=y=0;x=y=2%x=0,y=3;x=3,5y=0.

14.24. x=1y=6x=1Ly=Tx=2,y="7.

14.25. x=11,y=-9. 14.26. a=-2,a=0.
14.27. a=1,a- g  14.28. 40, 30.
14.29. 1750m. 14.30. 94.

14.31. 8. 14.32. 24, 7.

14.33. 70. 14.34. 132.

1435. x=-2,y=0x=0,y=-2;x=-3, y=0; x=-1, y=2.

14.36. x=2, y=13; x =-2, y = +3. 14.37. x=-3L,x=-T7.

14.38. x=t1, y=21, z2=-1. 14.39. <a£%.

14.40. x=(4n-3%*n=12,... 14.41. (2V/2,-4,-4);(2V/2,-2,2).
14.42. x=y=0. 14.43. Her.

14.44. 6,25. 14.45. 144.

14.46. 375,125. 14.47. 12 mecsues.

14.48. 11. 14.49. 33.

14.50. OguH 16-KBapTUPHBLIA U OAMHHAANATL 12-KBapTUPHBIX.
14.51. 20. 14.52. x=-2.

14.53. 11 TBO3JAUK H 7 po3.
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15. 3agaum Ha CJIOKHBIC IPOLEHTHI

14.54. A ={6,10,14,30,42, 70,105,210} .

14.55. 642. 14.56. n=5.
14.57. 11111111 . 14.58. 1960.
111111111
14.59. 7200. 14.60. 132.
14.61. a) 44; 6) oTpunaTenpbHBIX; B) 17. 14.62. a) na; 6) Her; B) 8.

14.63. a) ner; 0) 1a; B) 2.~

14.64. a) sanpuwmep, (2,3); (5,5); (9,10); (17,19); 6) mer; B) 2.

14.65. a) manpuwmep, 4;9;13;16;18; 6) na, vanpumep, 4;9;13;13;9; B) 36.
14.66. a) 15 uucen, paBHEIX 19, U ogHO ymncao 78; 6)v HeT; B) 1650.

14.67. 672. : 14.68. 667.

15. 3apgaum Ha CNOXHbLIEe NPOLEHTDI

154. 20%. 15.2. 5760 py6.

15.3. 4500 py6. 15.4. 33% %.

15.5. 38,8%. 15.6. 40%.

15.7. 20%. 15.8. 17,1%.

159. 5000. | 15.10. 13,2%.

15.11. 12%. — 15.12. (12478 ~100)%.
15.13. 25%. ' 15.14. 166 y.e.

15.15. 4. 15.16. n =300 u n = 600.
15.47. 20%. 15.18. 33.

15.19. 20. 15.20. 2,5 kr.

15.21. 70. | 15.22. 80.

15.23. Ecoiu 60 < p <100, To 2 kr, eciu p = 60, To 060 KycoK Maccoit m, rae 0 <m <2,
ecau 0 < p <60, 10 O Kr.

15.24. 90%. 15.25. 90 u 135 y.e.
15.26. 20%. 15.27. 10%.
15.28. 5000 py6Gueir; n=5. 15.29. 10 002 000
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I'nasa IV. OrBeTh1

15.30.
15.32.
15.34.
15.36.
15.38.
'15.40.
15.42.

15.44.

1 5-4_5-

15.46.
15.48.
15.50.
1 5.52.
15.54.

15.56.

94

426 n 142.
12,5% n 15%.
15%.

12.

841.

60.

37,5.

6.

(a - b) 100 + p)* = 10 000b, S =

3 993 000 pyo6.
3.

20.

3 993 000 pyoueii.

9.

6 MuH.

15.31.
15.33.
15.35.
15.37.
15.39.
15.41.

15.43.

100a (200 + p)

(100 + p)?

15.47.
15.49.
15.51.
15.53.
15.55.

15.57.

962 500 py®6.
Bo BTOpPOM.

7.

100.

210 TrIC. PYO.
25.

2 296 350.

3.

2 096 875.
10.

11.

22,5.
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16.
17.
18.

19.
20.

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

ET'9 2018.
ET9 2018.
ET9 2018.
ET9 2018.
ET9 2018.
ET'9 2018.
ET9 2018.
ET9 2018.
EI'9 2018.

YBAXAEMBbBIE NOKYNATENA!

H3zdamenvcmeo «VUIIENTNS3»
npediazaem eauiemy HUMAHUIO caedylowue yuebHbvle u30AHUA:

100 6annos.
100 6annos.
100 6annos.
100 6annos.
100 6annos.
100 6annos.
100 6aanos.
100 6annos.
100 6annos. Maremaruka. IIpodunbHbI ypoBeHb. PellleHue 3ajauy ¥ ypaBHEHUH B

Buosgorns

Maremarnka. IlpodunbHbIi ypoBeHb. 3ajaUuH C MaPAMETPOM
Hcropusa Poceun. Ucropuueckue noprperhl XIX-XX Beka
Marematuka. IIpodunbHubiit yposens. [lnanumerpus
Puzura

Pusuka. lIpakTiHyecKkoe pyKOBOACTBO

Pyccknit a3pik. Counnenue

MaremaTuka. Ilpoduabublii ypoBeHb

eJbIX YHUCJiax

ETS 2018.
ET9 2018.
ET9 2018.
ET'9 2018.
EI9 2018.

ET'9 2018.

100 6annoe. MatemaTnka. [Ipodunbubiii ypoBens. [Ilnanumerpusa. CrepeomeTpusa

100 6aano06. O6mIecTBO3ZHAHHE

100 6annos. MaremaTtuka. IIpoduabHBI YypOBeHb. Y DABHEHUSA M HEPABEHCTBA
Temamuueckuii mpenaxep. Pyccknit a3pik. 3ajlaHue 4acTH 2

Temamuueckuiit mpernaxep. Heropus

Temamuuecrkuit mpenaxcep. Heropua. 3agaHus ¢ HIIIOCTPATUBHBIM MaTepHAIOM U

UCTOPHUSA POCCHICKOH KYJIbTYPHI

ET9 2018.
ET'9 2018.
EI9 2018.

Temamuueckuii mpenascep. Marematuka. I[Ipoduabublii ypoBeHb. 3aJaHuA YaCTH 2
Temamuueckuit mpenaxep. O61ecTBOIHAHUE .
Temamuueckuii mpenasxcep. O6mecrso3nanue. Ilonutuka. IIpaso. Yesosek u obiiecT-

BO. OKoHOMukKa. Comnuosorus

ET9 2018.

ET9 2018.
HOPMBI

EI'9 2018.
ET'9 2018.

Temamuueckuii mpenaxcep. Pycckuit a3pik. 3aganus dactu 1
Temamuueckuii mpernaxcep. Pycckmii saspik. Opdorpadus. Ilyakryauus. S3bIkoBbIe

Temamuueckuit mpenaxcep. Jiureparypa. Yacts 2
Temamuueckuiit mpenaxcep. Maremaruka. IlpodpunbHblilt ypoBeHb. Teopusa BepoOsSTHO-

CTeH M 3JIeMeHThbl CTATUCTHUKH

EI3 2018.
El'9 2018.
ET9 2018.
ETI'9 2018.
ET'9 2018.
EI9 2018.
EI9 2018.
ora 2018.
ora 2018.

ora 2018.
CTHKH

ora 2018.
ora 2018.
oroa 2018.
ora 2018.
Oora 2018.
ora 2018s.

Irx3ameHayuonnbLit mperasxep. 20 BapuanToB. O61IeCcCTBOIHAHNE

Ir3ameHayuonbLlt mpernaxep. 20 BapuanToB. Buosiornsa

Ix3amenayuonubLii mpenaxcep. 20 BapuanToB. Hcropua
JIutepatypa

MaTtemaTHka

JKx3amenayuonbLiL. mpenaxcep. 20 BapUaHTOB.

Jrx3amenayuorHblii mpenaxcep. 20 BaApuaHTOB.
IK3AMEHALUOHHDLIL 20 BapuaHTOB.

IK3AMEHAYUOHHbBLI mpeHadicep.

mpeHnaxicep. Pyccknii A3bIK

20 BapuanToB. PHU3NKaA
100 6annos. ObecTBO3HAHUE
Temamuuecrkuit mpenasxep. Hcropus Pocenn. 3afaHuA NOBBINIEHHOH CIOXKHOCTH

Temamuueckuii mpenaxep. Marematuxka. Teopuss BepOsSITHOCTEN M 3jIeMEHTBI CTATH-

Temamuueckuit mpenaxcep. Obmecrso3Hanue. 3aganusd yactu 1 u 2
Temamuueckuit mpenascep. Pycckui A3bIK

Temamuueckuii mpenaxcep. PycckMii sa3nik. 3aganusa yactu 3. CounneHue
Ix3amenayuonnbilt mpenaxcep. 20 BapuanToB., MaTemMaTHKa
IxzamenayuonHbtii mpenaxep. 20 BapuanToB. O0LECTBO3HAHKE
IKx3ameHayuorHblii mpenaxep. 20 BapuaHToB. Pycckuil s3bIK ~



