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npeAMCAOBMe

HaCTOH�ee yqe6Hoe nOC06He npe,D;CTaBJlHeT C060H YHHBepCaJIhHhIH

MHOrOYPOBHeBhIH C60PHHK 3�atl no aJIre6pe H HatlaJI8.M MaTeMaTHtle-

CKoro aHaJIH3a AJIH 10-11 KJlaCCOB.

Bce 3�atlH B c60pHHKe pacnpe�eJleHhI no rJlaBaM (KPynHhIM TeMa-

THtieCKHM pa3�eJlaM), KOTophIe, B CBOIO Otlepe�h, pa36HThI Ha naparpa-

«PhI (6oJlee MeJlKHe no�pa3�eJlhI), C«pOpMHpOBaHHhIe B COOTBeTCTBHH C

«PYHK�HOHaJIhHO-aJIre6paHtieCKHMH HJlH co�epmaTeJlhHhIMH J1HHHHMH

mKOJlhHOrO Kypca aJIre6phI H HatlaJI MaTeMaTHtieCKOrO aHaJIH3a. TaKaH

CTpYKTypa n03BOJlHeT HCnOJlh30BaTh 3�atlHHK B KatleCTBe �OnOJlHeHHH

npH pa60Te C J1106hIM yqe6Ho-MeTo�HtlecKHM KOMnJleKTOM, peKOMeHAO-

BaHHhIM �J1H cpe�HeH mKOJlhI, BHe 3aBHCHMOCTH OT nOpH,D;Ka npoxom-

AeHHH TeM. Bcero B 3MatlHHKe 10 rJlaB: . qHcJla H qHCJlOBhIe BhIpame-

HHH., . Jlnre6paHtieCKHe BhIpameHHH., .YpaBHeHHH., .CHcTeMhI

YPaBHeHHH., .HepaBeHcTBa H CHCTeMhI HepaBeHCTB., .3�atlH C TeK-

CTOBhIM YCJlOBHeM., .IIpe�cTaBJleHHe �aHHhIX, CTaTHCTHKa, BepOHT-

HOCTh., .<I>YHK�HH H rpa«pHKH., .HatlaJIa MaTeMaTHtieCKOrO aHaJIH3a.

HCCJle�OBaHHe «PYHK�HH., .YpaBHeHHH H HepaBeHCTBa C nap8.MeTpOM H

HeCTaH�apTHhIe ypaBHeHHH H Hep8BeHCTBa..

3�atlHHK TpexYPoBHeBhIH. Pacnpe�eJleHHe no ypOBHHM C,D;eJlaHO B

COOTBeTCTBHH C KOH�en�HeH pa3BHTHH MaTeMaTHtieCKOrO o6pa30BaHHH
B POCCHHCKOH <l>eAepa�HH:

ypo6eHb A -- MaTeMaTHKa ,D;JIH mH3HH H 6a30BhIe MaTeMaTHtieCKHe

HaBhIKH;

ypo6eHb B -

MaTeMaTHKa .n;J1H npO�OJlmeHHH o6pa30BaHHH B Tex-

HHtleCKHX, 3KOHOMHtleCKHX H cxomHX no ypOBHIO Tpe60BaHHH BY3ax;

ypo6eHb C -

.TBOptieCKaH. MaTeMaTHKa �J1H npO�OJImeHHH o6pa-

30BaHHH B BY3ax C nOBhImeHHhIMH Tpe60BaHHHMH K MaTeMaTHtieCKOH

nOArOTOBKe a6HTypHeHToB.

Pa3YMeeTCH, pacnpe�eJleHHe no ypoBHHM HMeeT B onpeAeJleHHOH CTe-

neHH YCJlOBHhIH XapaKTep. B HeKOTophIX cOAepmaTeJlhHhIX 6J10Kax MOryT

6hITh npe.n;CTaBJleHhI 3MaHHH He Bcex ypOBHeH CJlOmHOCTH. T8.K, B napa-

rpa«p .ApH«pMeTHtieCKHe 3�atlH C np8.KTH'tIeCKHM cOAepmaHHeM. BKJlIO-

tleHhI TOJlhKO 3�aHHH ypoBHH A, CBH3aHHhIe C 6a30BhIMH 3Qf3HeHHhIMH

HaBhIKaMH (onJlaTa 3J1eK1'p03HeprHH HJlH BOAhI no nOKa3aHHHM CtieTtlH-

KOB, nOKynKH, cyrOtlHhIe HOpMhI nOTpe6J1eHHH Tex HJlH HHhIX nOJle3HhIX

Be�eCTB H T. n.), a Bce 3MaHHH rJlaBhI .YpaBHeHHH H HepaBeHCTBa C

napaMe1'pOM H HecT�apTHhIe ypaBHeHHH H HepaBeHCTBa. oTHeceHhI K



ypOBHIO C, nOCKOJlbKY pemeHHe TaRHX 3�8.HHH npeAnOJlaraeT onpeAe-

J1eH� HCCJleAOBaTeJlbCKYJO AeHTeJlbHOCTb.

TaR KaK no OKOHtlaHHH cTapmeH UlKOJlhI K8JKAhIH BhInYCKHHK npo-

XOAHT aTTeCTa�HIO B «popMe Era (6a30Boro HJlH npo«pHJlbHOrO YPOBHH),

Ha KOTOpoA npe,D;J1araIOTCH 3�aHHH no BceMY KYPCY mKOJlbHOH MaTe-

MaTHKH, TO B AaHHhIH C60PHHK, C �eJlblO npHAaHHH eMY 60JlbmeH YHH-

BepCaJIbHOCTH, BKJllOtleHhI H 3�aHHH no TeMaTHKe OCHOBHOH mKOJlhI.

npH COCT8.BJleHHH 3�aqHHKa aBTophI nOnhITaJIHCb 06eCnetlHTb npe-

eMCTBeHHOCTb MemAY Tp�H�HOHHhIMH AJIH POCCHHCKoro MaTeMaTHtle-

CKoro 06pa30BaHRH 3�atlaMH H TeMH 3�aHHHMH, KOTophIe BOmJlH B

npaKTHKY MaCCOBOH mKOJlhI B nOCJleAHHe rO,D;hI tlepe3 CHCTeMhI aTTeCTa-

�HH H MOHHTopHHrOB pa3Horo pOAa H YPOBHH (Ora, Era, PISA H MHO-

rHX APyrHx).

.D:J1H YAo6cTBa HCnOJlb30BaHHH B ypOtiHOH AeHTeJlbHOCTH KamAaH 3a-

Aatla npeACTaBJleHa B ABYX paBHo�eHHhIX BapHaHTax a) H 6).

OTBeThI K 3�aHHHM noco6HH BhI HaHAeTe Ha caHTe www.prosv.ru

nOCo6He MomeT HCnOJlb30BaTbCH KaK caMOCTOHTeJlbHOe H3AaHHe, B

KatleCTBe AOnOJlHeHHH K cepHH noco6HH ..a CAaM Era! MaTeMaTHKa.,

a TaKme K J11060MY yqe6Ho-MeTO�HtleCKOMY KOMnJleKTY, B ypOtiHOH H

BHeypOqHOH AeHTeJlbHOCTH, npH npOBeAeHHH <p8.KYJlbTaTHBHhIX 3aHHTHH

H 3J1eKTHBHhIX KypCOB, a TaKme AJIH caMOCTOHTeJlbHOrO OCBoeHHH yqa-

�HMHCH MeTOAOB pemeHHH 3�atl pa3Horo THna H ypOBHH CJlOmHOCTH.

B pa60Te H� KHHrOH caMoe AeHTeJlhHOe H HenocpeACTBeHHoe yqa-

CTHe npHHHMaJI H. P. BhICO�KHH, KOToporo no npaBY MomHO CqHTaTh

OAHHM H3 coaBTopOB noco6HH.

ABTOphI BhIpamalOT npH3HaTeJlhHOCTb H 6J1arOAapHOCTh 3a Heo�eHH-

MYIO nOMO�b B nOArOTOBKe PYKonHCH AaHHoro noco6HH 10. Bepe3YU;-

KOH, O. BHHorp�OBOH, O. BOpOHqarHHOH, B. KHCJlOBCKOH, A. KOCTPH-

KHHOH, .D:. MaHYHJlOBY, K. CnHpHHOH, A. TlOpHHOH, 10. QHM6aJIOBY H

APyrHM COTpYAHHKaM MOCKOBCKoro �eHTpa HenpephIBHoro MaTeMaTHtle-

CKoro 06pa30BaHHH.

A8mOpbt
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I

1 . 1. L\enble 'IMCnS M CTeneHM

C HSTYPSnbHblM nOKS3STeneM
t.

- - ------ ------�

YpOBeH. A

A1. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 3.4
3

+2.4
4

;

A2. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 5
9

. 2
8

: 10
7

;

A3. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) (222)4 : 285;

A4. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) (816)3 : (97)5;

A5. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) (208
2

- 112) : 219;

6) 2. 53 + 3 · 52.

6) 7
2

. 3
7

: 21
2

.

6) (514)5 : 5
67

.

6) (648)4 : (87)9.

6) (183
2

- 13
2

) : 196.

A6. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) (625 + 618)2 - 4 · 625 ·

618; 6) (854 + 850)2 - 4 · 854 · 850.

A 7. a) KaxaH H3 pa3HocTeii 60Jlbme:

987 · 876 - 765 · 654 HJlH 986. 875 - 766. 6551

6) KaxaH H3 CYMM MeHbme:

999 · 777 + 555 · 333 BJIH 888. 777 + 555 · 2221

AS. CpaBHHTe qHCJla: a) 6
36

H 36
17

; .6) 49
27

H 7
54

.

A9. .D:eJlHTCH J1H CYMMa:

a) 1 7
14

+ 1 7
15

Ha 18; 6) 1011 + 10
13

Ha 1011

A10. .D:eJlHTCH J1H CYMMa:

a) 5
21

+ 5
22

+ 5
23

Ha 31; 6) 6
31

+ 6
32

+ 6
33

Ha 431

YpoBeH. B

B1. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) (5. 10
3

+ 9 · 10
2

+ 7 · 10 + 2)(5
· 10

2
+ 9 · 10 + 7)

- 597 ·

5970;

6) (7. 10
3

+ 5 · 10
2

+ 9 · 10 + 2)(7
· 10

2
+ 5 · 10 + 9)

- 759 · 7590.

B2. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 1354. 352 - 355 ·

3531 + 1354 · 356 - 355 ·

3531;
6) 1265

· 263 - 266 · 2641 + 1265
· 267 - 266 ·

2641.

B3. Haii.AHTe 3HaqeHHe BhIpameHHH:

a) 5379
2

- 5378 ·

5380; 6) 9552. 9550 - 9551
2

.



84. a) Haii,D;HTe OTpH�aTeJlbHOe tlHCJlO, KB8t\paT KOToporo paBeH

13889 · 13891 + 1.

6) HaH,D;HTe nOJlOmHTeJlbHOe tlHCJlO, KB8t\paT KOToporo p8BeH

59919. 59921 + 1.

B5. HaH,D;HTe 3HatleHHe BhIpameHHH:

a) 480
3

- 480
2

- 480. 479 - 479
2

- 4793;

6) 494
3

- 494
2

- 494 · 493 - 493
2

- 493
3

.

B6. CpaBHHTe: a) 2
99

H 366; 6) 2
96

H 3
64

.

B7. HaH,D;HTe nOCJle,D;HIOIO �H«PPY npOH3Be,D;eHHH:

a) 262. 263 · 264 · 266 ·

267; 6) 204. 206 · 207 · 208 · 209.

B8. He BhItlHCJlHH npOH3Be�eHHe, npOBepbTe, paBHhI J1H:

a) 827. 278 · 782 H 179786491;

6) 743. 437. 374 H 121434433.

B9. a) POBHO O,D;HO H3 tlHCeJl 3326, 3307, 3325, 3321 HBJlHeTCH npo-

CThIM. KaKoe 3TO tlHCJIO?

6) POBHO O,D;HO H3 tlHCeJl 2966, 2969, 2965, 2961 HBJlHeTCH npo-

CThIM. KaKoe 3TO tlHCJlO?

B10. a) HaH,D;HTe HaTypaJIbHOe tlHCJlO a, eCJlH H3BeCTHO, tlTO H3 CJle,D;Y-
u

IOm;HX YTBepm,D;eHHH ABa HCTHHHhI, a O,D;HO J10mHO:

1) OCTaTOK OT ,D;eJleHHH tlHCJla a Ha tlHCJlO 13 paBeH 9;

2) OCTaTOK OT ,D;eJleHHH tlHCJla a Ha tlHCJlO 13 paBeH 10;

3) a
-

O,D;HO H3 tlHCeJI 61 HJlH 63.

6) Haii,D;HTe HaTypaJIbHOe tlHCJlO a, eCJlH H3BeCTHO, tlTO H3 CJle,D;Y-

IOm;HX YTBepm,D;eHHH ABa HCTHHHhI, a O,D;HO J10mHO:

1) OCTaTOK OT ,D;eJleHHH tlHCJla a Ha tlHCJlO 12 paBeH 8;

2) OCTaTOK OT ,D;eJleHHH tlHCJla a Ha tlHCJlO 12 paBeH 9;

3) a
-

O,D;HO H3 tlHCeJI 56 HJlH 58.

YpOBeH. C

Cl. Haii,D;HTe x, eCJlH:

a) X3 = 301
3

- 3 · 301
2

+ 902; 6) X3 = 201
3

- 3 · 201
2

+ 602.

C2. Haii,D;HTe tlHCJIO a, eCJlH:

a) 2a
3

= 321
3

+ 321
2

+ 321 · 320 + 320
2

+ 3203;

6) 2a
3

= 417
3

+ 417
2

+ 417. 416 + 416
2

+ 416
3

.

C3. He BhItlHCJlHH npOH3Be,D;eHHe, cpaBHHTe:

a) 87. 88 · 89 H 891384; 6) 95. 96. 97 H 974640.

C4. He BhItlHCJlHH npOH3Be,D;eHHe, npOBepbTe, paBHhI J1H:

a) 752. 753 · 754 H 426957014;

6) 771. 772 · 773 H 460098866.

6 r-" I r-1 � : 1 �



C5. He BhItlHCJlHH npOH3Be.AeHHe, npOBephTe paBeHCTBO:

a) 529. 169 · 961 = 299 · 403 ·

713;

6) 121. 841 · 361 = 319 · 551 · 209.

C6. HaH.AHTe nOCJle.AHIOIO �H«PPY tlHCJla: a) 74949; 6) 754
45

.

C7. a) HaH,D;HTe OCTaTOK OT ,D;eJleHHH HaTyp8JIhHOrO tlHCJla Ha 3, ecnH

H3BeCTHO, tlTO OCTaTOK OT ,D;eJleHHH 3Toro tlHCJla Ha 9 paBeH 5.

6) Haif,D;HTe OCTaTOK OT ,D;eJleHHH HaTypaJIbHOrO tlHCJla Ha 4, eCJlH

H3BeCTHO, QTO OCTaTOK OT ,D;eJleHHH 3Toro tlHCJla Ha 8 paBeH 7.

C8. a) Haii.AHTe HaHMeHbmee Ha1'ypaJIhHOe tlHCJlO, 60Jlbmee 2, OCTaT-

KH OT ,D;eJleHHH KOToporo Ha 3 H Ha 23 paBHhI 2.

6) HaH,D;HTe HaHMeHbmee HaTypaJIbHOe qHCJlO, 60Jlbmee 2, OCTaT-

KH OT ,D;eJleHHH KOToporo Ha 7 H Ha 19 paBHhI 6.

C9. a) Haif,D;HTe HaHMeHbmee HaTypaJIbHOe tlHCJlO, OCTaTKH OT ,D;eJle-

HHH KOToporo Ha 19 H 11 paBHhI COOTBeTCTBeHHO 16 H 8.

6) HaH,D;HTe HaHMeHbmee HaTypaJIbHOe tlHCJlO, OCTaTKH OT ,D;eJle-

HHH KOToporo Ha 17 H 13 paBHhI COOTBeTCTBeHHO 15 H 11.

CI0. Haif,D;HTe HaTypaJIbHhIe tlHCJla x H y, eCJlH H3BecTHO, tlTO H3 cJle-

,D;YIOm;HX Tpex YTBepm,D;eHHif ,D;Ba HCTHHHhI, a O,D;HO J10mHO:

a) 1) 4x + 9y
= 135; 2) 9x + 4y

= 135; 3) 6x + 11y
= 240.

6) 1) 5x + By
= 120; 2) 8x + 5y = 120; 3) 7x + 10y = 195.

1.2. Apo6M M CTeneHM C QenbiM nOK838TeneM
.

I
---- ------- - --- ---- --- --- ----------

YpOBeH. A.

AI. Haif,D;HTe 3HaqeHHe BhIpameHHH: a) 8,7 + 4,6; 6) 6,9 + 7,4.
u 11 6 3 7

A2. HaH,D;HTe 3HatleHHe BhIpameHHH: a) "4
+

5; 6)
4

+
25

.

A3. HaH 7T HTe 3HatleHHe BhI p ameHHH: a ) 5
5

·
5

.

6 ) 8
8

.
9

,....

7.7' 98.

A4. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 0,456. 999 + 0,456;

A5. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) ( 1

8

5
+ 1� ). 9;

6) 0,678. 1001 -

0,678.

6) (
3 _� ) .10.
8 20

A6. Haii.AHTe 3HaqeHHe BhIpameHHH: a)
3-

5
.3-

7

6)
2-

3
.2-

13

.

3-
15

,

2-
19

.

a)
(2t · 2�5 .

6)
(:y-. �6

(2
· i)4

'

(3
· 37)5

·A7. HaH,D;HTe 3HatleHHe BhIpameHHH:

; .1 II il I t" '-) .'

d�)!i1c.-L'f(el-(t.1� 7



A8. a) KaxaH H3 pa3HOCTeH 60Jlbme: 0,987. 1,234
-

0,876 HJlH

0,987
·

1,345
-

0,765?

6) KaxaH H3 CYMM MeHbme: 9,876. 6,543 + 0,123 HJlH

9,876. 7,654 + 0,234?

A9. a) Ha KOOp.AHHaTHOH npHMoH TOqKH A, B, C H D COOTBeTCTByIOT

qHCJlaM -0,205; -0,052; 0,02; 0,008.

ABC D
. .. . �

KaxOH TOqKe cooTBeTcTByeT qHCJlO 0,02?

6) Ha KOOp.AHHaTHOH npHMoH TOqKH A, B, C H D COOTBeTCTByIOT

qHCJlaM -0,502; 0,25; 0,205; 0,52.

A BC D
. . . . �

KaxOH TOqKe cooTBeTcTByeT qHCJIO 0,25?

A10 ) 0
3 4 8. 14 u u

. a ,D;HO H3 qHCeJl -; -; -,
-

OTMeqeHO Ha npHMOH TOqKOH.

17 17 17 17

K8.Koe 3TO qHCJlO?

o 0,1 0,2 0,3 0,4 0,5 0,60,7 0,8 0,9 1

6) 0
6 7 11 12 u u

.AHO H3 qHCeJl -; -; -;
-

OTMeqeHO Ha npHMOH TOqKOH.

23 23 23 23

K8.Koe 3TO QHCJIO?

° 0,1 0,2 0,3 0,4 0,5 0,60,7 0,8 0,9 1

YpOBeHb B

Bl. HaH.AHTe 3HaqeHHe BhIpameHHH:

a)
2,097. 79,02

; 6)
3,654 ·

45,63
.

20,97 · 7,902 0,3654 ·

4,563

D2. BOCCTaHOBHTe nOKa3aTeJlb CTeneHH B paBeHCTBe:

31
- 27

. 31
28

38 20. 38
13

a) =3112; 6) =38-
19

.

31". 38".

D3. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 9,1
·

(0,1 : (0,0001 : 100»;

84. CpaBHHTe:

a) (3. 10-2)3 H 0,000027;

6) 2,3. (0,001 : (0,1 : 10000».

6) (11. 10-3)2 H 0,000121.

8 �;af)G i



B5.

B6.

Cp8BHHTe npOH3Be,D;eHHH, He HaxO,D;H HX 3HaqeHHH:

2 11 29 11 29 2

a)
-

·
-

·
-

H
-. -

-;
5 9 37 37 5 19

Cp8BHHTe:

a)
577

H

578
;

696 695

6)
2 .!.!.. 23

H

7 7 37

11 23

37 7

2

17

6)
457

H

772

456

773

B7. CpaBHHTe npOH3Be,D;eHHH, He HaxO,D;H HX 3HaqeHHH.

a)
169

.

1 71
H

1 70
.

1 72
; 6)

271
.

273
H

272
.

274
.

174 1 75 1 73 174 276 277 275 276

88. He BhlQHCJlHH npOH3Be,D;eHHe, npOBepbTe,

a) 0,9477. 0,774 H 0,7335199;

6) 0,8368. 0,863 H 0, 7221585.

B9. 8) Kax8H H3 TOqeK
-

A( 6

1

S ) HJIH B( 6

1

7 )
nOJIOmeH8 ,D.;8JILme OT TOqKH C( 6

1

6 )?
6) Kax8H H3 TOqeK

-

A( S12 ) HJIH B( s� )
nOJIOmeH8 ,D.;8JILme OT TOqKH C( S13 }

928 929 509 510
BI0. Cp8BHHTe: a)

-

H -; 6)
-

H

927 928 508 509

YposeH. C

He BhlqHCJlHH npOH3Be,D;eHHe, npOBephTe, paBHhI J1H:

111 1 111

a)
155

.

156

·

157

H

3896260
; 6)

175 176 177

H

Cl.

C2.

paBHhI JIIJ:

u

tlHCJlOBOH OCH pac-

u

-

qHCJlOBOH OCH pac-

1

5551600

BepHO J1H p8BeHCTBO:

19 14 23 1

a)
196

.

529

·

361

=

6118
;

19 16 25

6) -.- --

256 625 361

1
?

7600

C3. He BhlqHCJlHH CYMMY, npOBepbTe, p8BHhI J1H:

a) 0,718
2

+ 0,8712 + 0,187
2

H 1,309135;

6) 0,764
2

+ 0,476
2

+ 0,647
2

H 1,228882?

C4. He BhltlHCJlHH npOH3Be,D;eHHe, Cp8BHHTe:

a) 0,3916. 0,619 H 0,2824004;

6) 0,4257. 0, 752 H 0,2701264.

C5. Cp8BHHTe:

a) 7-
952

H 50-
476

; 6) 6-
530

H 37-
265

.

�.1CJ7.� j,: l'l"cr!CJHbiC BJ/�)a>K2hvH-' 9



B5.

B6.

Cp8.BHHTe npOH3Be,D;eHHR, He HaxO,D;R HX 3HaqeHHH:

2 11 29 11 29 2

a) -.-.-
H -.-.-;

5 9 37 37 5 19

Cp8.BHHTe:

a)
577

H

578
;

696 695

6)
2

.

11
.

23
H

7 7 37

11 23
.

37 7

.

2

17

.

6)
457

772

456
H -.

773

B7. CpaBHHTe npOH3Be,D;eHHR, He HaxO,D;R HX 3HaqeHHH.

a)
169

.

1 71
H

1 70
.

1 72
; 6)

271
.

273
H

272
.

274
.

174 175 173 174 276 277 275 276

paBHhI J1}J:88. He BhlqHCJlHH npOH3Be,D;eHHe, npOBepbTe,

a) 0,9477.0,774 H 0,7335199;

6) 0,8368. 0,863 H 0, 7221585.

B9. a) KaKaJI H3 TO'lleK
-

A( :s ) HJIH B( 6

1

7 )
nOJIOmeHa ,D;8JILme OT TO'llKH C( :6 )?
6) KaKaH H3 TO'lleK

-

A( S12 ) HJIH B( s� )
nOJIOmeHa ,D;8JILme OT TO'llKH C( S13 )?

928 929 509 510
BI0. Cp8.BHHTe: a)

-

H -; 6)
-

H

927 928 508 509

Cl.

C2.

u

'tIHCJlOBOH OCH pac-

u

'tIHCJlOBOH OCH pac-

.

YposeHIJ C

He BhI'tIHCJlHR npOH3Be,D;eHHe, npOBepbTe, paBHhI J1H:

111 1

6)
1 1 1 1

a)
155

.

156

·

157
H

.
-

.
-

.
-

H, .

3896260 175 176 177 5551600

BepHO J1H p8.BeHCTBO:

19 14 23 1

6)
19 16 25 1

1a)
196

.

529

·

361

=

6118;
-

.
-

.
--

256 625 361 7600

C3. He BhI'tIHCJlRH CYMMY, npOBepbTe, p8.BHhI J1H:

a) 0,718
2

+ 0,8712 + 0,187
2

H 1,309135;

6) 0,764
2

+ 0,476
2

+ 0,647
2

H 1,2288821

C4. He BhI'tIHCJlRH npOH3Be,D;eHHe, Cp8.BHHTe:

a) 0,3916. 0,619 H 0,2824004;

6) 0,4257. 0, 752 H 0,2701264.

C5. Cp8.BHHTe:

a) 7-
952

H 50-
476

; 6) 6-
530

H 37-
265

.

�.1CJ7.� j,: l'l"cr!CJHbiC BJ/�)a>K2hvH-' 9



C6. He BhI'tIHCJlHH npOH3Be,D;eHHe, Cp8.BHHTe:

1 1 1 1 1 1 1 1

a)
382

.

383

·

384
H

26481504
; 6)

497 498 499
H

63205494

C7. CpaBHHTe:
12341

a)
372

+

373

+

374

+

375
H

37
;

C8. BepHO J1H p8.BeHCTBO:

a) 3,9175. 91,753. 175,39. 7539,1 = 3917,5. 917,53. 17,539. 7,5391;

6) 6284,3. 284,36
·

84,362
·

4,3628 = 6,2843
·

28,436
· 843,62

·

4362,81

C9. CpaBHHTe:

a)
0,943

0,349 +
1

0,943 + --2-
0,349

1 2 3 4 1

6)
482

+

483

+

484

+

485
H

48

0,349
H

·

0,943 +
1

'

0,349 + --2-
0,943

6)
0,156

0,651 +
1

0,156 +--2-
0,651

0,651
H

0,156 +

. 1

0,651 +--2-
0,156

/1.3. KOpHM M CTeneHM C APo6HblM nOK838TeneM
6:'

Yp08eHIJ A

AI. a) Ha KOOp,D;HHaTHOH npHMoH OTMe'tleHhI TO'tlKH A, B, C, D. Q,D;Ha

H3 HHX COOTBeTcTByeT 'tIHCJlY .J28 . KaKaH 3TO TO'tlKa 1

I
5

A
.

B C
. I ·

6

D
. I

7

�

6) Ha KOOp,D;HHaTHOH npHMoH OTMe'tleHhI TO'tlKH A, B, C, D. Q,D;Ha

H3 HHX COOTBeTcTByeT 'tIHCJlY .J77 . KaKaH 3TO TO'tlKa1

I
7

A
.

B C
. I ·

8

D
. I

9

�

A2. a) KaKoe H3 ,D;aHHhlX 'tIHCeJl npHHMJlemHT npOMemYTKY [6; 7]1

1) J6 2) J7 3) �35 4) .J42

6) KaKoe H3 AaHHhlX 'tIHCeJl npHHMJlemHT npOMemYTKY [7; 8]1

1) J7 2) J8 3) .J62 4) .J72

A3. a) Mem,D;Y KaKHMH 'tIHCJlaMH 3aKJIIO'tIeHO 'tIHCJlO .J72 1

1) 24 H 26 2) 8 H 9 3) 71 H 73 4) 4 H 5

10 fnaBd 1



6) MemAY KaKHMH qHCJlaMH 38.KJllOqeHO QHCJlO ..J60 ?

1) 20 H 22 2) 7 H 8 3) 59 H 61 4) 3 H 4

A4. HaHAHTe 3HaQeHHe BhIpameHHH:

a) ..J70 . .J0,7 ; 6) .J0,9 . ..J90 .

A5. HaH,D;HTe 3HaQeHHe BhIpameHHH:

a) (117 - 3)(117 + 3); 6) (..J19 + 5) (..J19 -

5).

J32 · .J5
A6. HaH�HTe 3Ha"leHHe BhIpameHH.H: a)

.J1O
;

10
6)

J50. ,fi

�14
·

A7. HaHAHTe 3HaQeHHe BhlpameHHH:

a) (JU + 7)2 - 14Jll; 6) (..J19 + 5)2 - 10Ji9.

A8. HaHAHTe 3HaQeHHe BhIpameHHH: a)
18

.

6)
6

(3J5)2
'

(2J3)2
·

A9. HaHAHTe 3HaQeHHe BhIpameHHH: a)
25

2 ,7
.

6)
9

6 ,4

5
3 ,4

'

3
9 ,8

·

(1
1

J (1
1

JAI0. HaHAHTe 3HaQeHHe BhIpameHHH: a)
3

2
. 3

6
.

6)
2

2
. 2

3

�
'

�
.

Bl.

B2.

B3.

84.

B5.

Ypo8eH. B

HaHAHTe 3HaQeHHe BhlpameHHH:

a) ..J96 + ..J24 - ..J216 ;

HaH,D;HTe 3HaQeHHe BhIpameHHH:

a) 6/2 - (Ja -

( �50 - �162 »;

HaH AHTe 3Ha Q eHHe BhIp ameHHH:

a) � J70 - J6 � J70 + 16 ;

HaA,D;HTe 3HaqeHHe BhIpameHHH:

)
J99 + J363 - aJll

.

a
n �

'

3cW3

HaHAHTe 3HaQeHHe BhIpameHHH:

a)
J2:B. J6:3

;

�O,24

6) ..J63 + ..J28 - ..Jl 75 .

6) 3/2 -

( �50 -

( �32 - Ja».

6) �.J26 - J1O �.J26 + J10 .

21,fi
6)

J147 + J63 -7J3

6)
Jl;8. J4]

�0,14
·

B6. IIpeACTaBbTe B BHAe Apo6H C �eJlhIM 3HaMeHaTeJleM BhIpameHHe:

37
6

29

a)
9 +,fi

; )
8 -.J6

'

...../11(�_r;d " "�1( ,70£3ble Hblpa>KeHV"'f1 11



B7. Cp8.B HHTe:

a) �152 .155 -132 H �154 .151 -134;

6) � 216. 222 -187 H � 221. 215 -189.

DB. He B hlqHCJlHH npOH3Be ,D;eHHe, npOBepbTe, paBHhI J1H:

a) �9651.6519.5196 H 575757;

6) � 7651. 6517 · 5176 H 518022.

B9. Cp8.BHHTe:

a)
� + � + �

H

1
+

1
+

1
.

119 125 137 v'119 v'125 v'137
'

6)
� + � + �

H

1
+

1
+

1
.

125 133 145 v'125 v'133 v'145

BI0. HaH ,D;HTe 3HaqeHHe B hlpameHHH:

a) �../55 ' ../275 · ../605 ;' 6) �../39 · ../117 · ../507 .

Cl. COKpaTHTe �p06b: a)

Ypo8eH. C

17+2J30
.

J15+J2'

2sJ23 + 2J2
.

.J23 + J2
'

16-2J3g
6)

Jl3 -.J3
·

sJ5+3J3
6)

J5 +.J3
·C2. COKpaTHTe ,D;P06b: a)

C3. Haii ,D;HTe 3Haq eHHe BhIpameHHH:

a) � a3 + 1sJ2 - .J2 ; 6) � 54 -14J5 + J5.

C4. CpaBHHTe:
1 1 1 1 1 1
- - - -

a) 5
2

+7
2

H 262; 6) 6
2 +112 H 37

2
.

C5. CpaBHHTe:

a) �19 +.J15 H �13 + J2i; 6) J17 + �15 H �13 + �19 .

C6. CpaBHHTe:

a) .Jl,6 - .Ja,l + .J6,4 H
aJ1O

; 6) .Ja,l - "/6,4 + .Jl,6 H
JfO

.

10 2

C7. Mem,D;Y KaKHMH COCe,D;HHMH �eJlhIMH qHCJlaMH 3aKJlIOQeHO 3HaQe-

HHe BhlpameHHH:

)
1

+
1

+
1

+ +
1

.

a

.J3 + 1 J5 + .J3 .J7 + J5
· · ·

J2i + v'19
'

6)
1

+
1

+
1

+ +
1

?
J2 + 1 .J3 + J2 J4 +.J3

...

v'20 + v'19

12 !.



C8. HaH,D;HTe BCe naphl �eJlhlX qHCeJl (m; n), ,D;J1H KOTOphlX:

a) m + (3 + J2)n = 3J2; 6) (2 + J3)m -

n = 2J3.

C9. Haii,ZJ;HTe Bce naphl (a; b) �eJlhlX qHCeJl a H b, ,ZJ;J1H KOTOphlX:

a) (a + 3b}/3 = (a + b + 2)J7; 6) (a + b + 4>J5 = (3a
- b>J2.

/1 .4. TpMrOHOMeTpM'IeCKMe Bblp8)KeHMR
I

YpOB8HIJ A

AI. HaH,D;HTe 3HaqeHHe BhlpameHHH:

a) 12 cos 60°; 6) -14sin30°.

A2. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a) -2J3sin600; 6) mcos45°.

A3. HaH,ZJ;HTe 3HaqeHHe BhIpameHHH:

a) sJ3tg300;

A4. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a)
- 42cos4200;

AS. Haii,ZJ;HTe 3HaqeHHe BhlpameHHH:

a) 10J2 sin(- 765°);

A6. Haii,D;HTe 3HaqeHHe BhIpameHHH:

a) -1sJ2cos(-405°);

A 7. Haii,D;HTe 3HaqeHHe BhIpameHHH:

n � 1t 51t

a) 4�6 cos-cos-;
4 6

A8. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a) 36J6 tg
1t

sin
1t

;
3 4

A9. HaH,D;HTe 3HaqeHHe BhlpameHHH:

)
46

a ;

Sin(
-

2:11 )COS
3

:
11

AI0. Haii,D;HTe 3HaqeHHe BhIpameHHH:

a) -6(sin
2

13° + cos
2

13°);

6)
J3

tg60°.
2

6) 24J2 sin 405° .

6) -14J3 sin 420° .

6) 14J2 cos855°.

6) 44J2 cos
1t

cos
51t

.

4 3

6) 2J2 tg�sin
1t

.

4 4

6)
60

.

(
32n:

)
25n:

·

SIn

-3 cose

6)
8

cos
2

11° + sin
2

11
0

·

Y/-1Cfla /-1 Y�1C/70Bble Bblpa>KeHl1� 13



YposeHb B

171t 151t

ctga
= 2, --< a <--. HaHAHTe tga, sin a, cosa.

2 2

4
71t 91t

H
u ·

ctga=- ,
-<a<-. 8.H�HTe tga, SIna, cosa.

2 2

sinacosa =!., 21t < a < 31t. HaH�HTe sina + cosa.

4

sinacosa =!., -31t < a <-21t. HaH�HTe sina+ cosa.

5

sinacosa = -.!.,
131t

< a <
151t

. HaH�HTe cosa
- sina.

11 2 2

sinacosa = -..!.., -

71t
< a < -

51t
. HaH�HTe cosa

- sina.
15 2 2

84. HaH�HTe 3HaqeHHe BhIpameHHH:

a)
sin21° cos21°

; 6)
cos75°

+
sin75°

sin� cos� sin15° cos15°

B5. HaH�HTe 3HaqeHHe BhIpameHHH:

1t 1t

a) tg- - ctg-;
12 12

B6. HaH�HTe 3HaqeHHe BhIpameHHH:

)
sin25° + sin85°

a
°

;
2sin415

B7. HaH�HTe 3HaqeHHe BhIpameHHH:

)
sin211° + sin

2
79°

a
2 ° 2 0

;
cos 53 + cos 37

B8. HaH�HTe 3HaqeHHe BhIpameHHH:

)
cos2� - cos11 �

a ;
2 sin 432°

B9. HaH�HTe 3HaqeHHe BhIpameHHH:

sin
3

35° -

cos
3

35° sin
2

35° + cos
2

35°
a)

. ° ° ° °
;

sln35 - cos35 tg35 + ctg35

Bl. a) .naHo:

6) �aBo:

B2. a) ,n:aHo:

6) ,n:aHo:

B3. a) ,n:aHo:

6) .naHo:

6) ctg
1t

-

tg
1t

.

8 8

sin40° + sin130°
6)

cos355°

sin
2

8° + sin
2

82°
6)

cos
2

51° + cos
2 39°.

cosl5° - cos75°
6)

sin405°

sin
3

24° -

cos
3

24° sin
2

24° + cos
2

24°
6)

sin 24° - cos24° tg24° + ctg24°

BI0. HaH�HTe 3HaqeHHe BhIpameHHH:

)
2cos13° cos43° - cos56°

a
° ° 0

;
2sin58 cos13 - sin 71

14 Inasa 1

2cos10° cos70° - cos80°
6)

2sin40° cos10° - sin50°



Ypo8eHb C

Cl. HaH,D;HTe 3HaqeHHe Bhlp8JKeHHH:

4sin1 � cos11'(2cos51° cos11' -

sin34J.
a) ,

sin104° - sin34°

4sin13° cosI3°(2sin39° cosl3° - sin26J
6)

cos26° - cos78°

C2. HaH,D;HTe 3HaqeHHe BhlpameHHH:

a) �1+;OS6 + cos3; 6) �l- C;SlO + sinS.

C3. HaH,D;HTe 3HaqeHHe BhlpameHHH:

)
. 4 7t . 4 57t

+
· 4 71t . 4117t

a SIn - + SIn - SIn - + SIn -;
12 12 12 12

6)
· 4 7t

+
·

.. 31t
+

·
.. 57t

+
·

.. 91t
SIn - SIn.- SIn.- sIn.-.

8 8 8 8

C4. Cp8.BHHTe qHCJla:

1

a) cos14°cos74° H -;
2

J3
6) cosl0° cos40° H

2

C5. CpaBHHTe qHCJla:

a) sin
2

37° + cos
2

38° H cos
2

37° + sin
2

38°;

6) sin
2

6° + cos
2

go H cos
2

6° + sin
2

go.

C6. CpaBHHTe qHCJla:

sinl12°
a) H cos7°cos14°cos28°cos56°;

16sin�

sin 2 56
0

6) H cos16°cos32°cos64°cos128°.
16sin16°

C7. CpaBHHTe qHCJla:

)
sin12° + sinl0°

a H

sin12° - sin10°

t 11
0

g .

,

tg1°

sin32° + sin 22
0

6)
sin32° - sin22°

tg 2't
H

tg5°

cs. Cp8.BHHTe qHCJla:

)
cos1 � - cos29°

a H tg23° sin6°;
cosl � + cos29°

cos 6
0

-

cos 8
0

6) H tg7°sinl°.
cos 6

0

+ cos 8
0

C9. Cp8.BHHTe qHCJla:

a) sin(cosll°) H cos(sinll°); 6) sin(sin13°) H cos(cos13°).

Lf,,'CJ73 �1 ��1Cf708b/e Bo/pa;>KeHV1R 15



CI0. CpaBHHTe qHCJIa:

a) sin27(tg :; )+cos17(tg :; ) H 1,08;

6) sin
23

( t g :; ) + cos
9

( t g :; ) H 1,04.

1.5. nOK838TenbHbie Bblp8)KeHMR M CTeneHM
-

C AeMCTBMTenbHblM nOK838TeneM

Ypo8eH. A

AI. HaHAHTe 3HaqeHHe BhIpameHH8:

a) 5
J5

. 52
- J5

; 6) 13
Ji3

. 13
2 - Ji3

.

A2. HaHAHTe 3HaqeHHe BhIpameHHH: a) (5v'3 r -J3;

3
J8

A3. HaHAHTe 3HaqeHHe BhIpameHHH: a)
·

3.J8
- 1

'

3./6 · rf6
A4. HaHAHTe 3HaqeHHe BhIpameHHH: a)

·

21
J6 -2

'

A5. HaHAHTe 3HaqeHHe BhIp8JKeHHH:

a) ( 11
Jil -

3)Jil
+ 3

; 6) ( 5
Ji8 -

4)Ji8
+ 4

.

A6. HaHAHTe 3HaqeHHe BhIpameHHH:
4 3

(
J5

)
J5

(
Ji3

)
Ji3

a) 18 4
; 6) 23 3

.

A7. HaHAHTe 3HaqeHHe BhIpameHHH:
4

(
J7

)
sJ7

a) 27 4
;

5

(
Jil

)
4J1i

6) 16 5
.

AS. HaiiAHTe 3HaqeHHe BhIp8JKeHHH:

15
Ji5 + 1

a) ;

15
Ji5 -1

1 7.Ji7 + 1

6)
17.Ji7 -1

·

6) (1 OJ2)-J2 .

8v'3
6)

sJ3
- 1

·

4
Jil

· 5
Jil

6)
20

m _

2
·

A9. Haii,D;HTe 3HaqeHHe BhIpameHHH:

a) 3
2 - Ji3

· 3
2 + Ji3

; 6) 12
1 - Ji2

. 12
1 + Ji2

.

AI0. HaHAHTe 3HaqeHHe BhIpameHHH:

a) 7
7J7 -1

. 7
1 - J7

: 7
M -1

; 6) 6
6J6 -1

. 6
1 -./6

: 65J6 -1
.



B5. HaH,D;HTe 3HaqeHHe BhlplUKeHHH:

.Jf9
5

.Jf9

a)
15 -

- (1,25).Jf9;
12.Jf9 - 4.Jf9

86. Cp8.BHHTe qHCJla: a) 3v'3 H 9;

B7. HaH,D;HTe 3HaqeHHe BhlplUKeHHH:

a) 111,,13 -1211- 21 + 11,,13;

�M
88. Cp8.BHHTe qHCJla: a) vl0 H 27;

B9. Cp8.BHHTe QHCJla: a) 3
M

+ 7
J5

H 76;

BI0. HaH,D;HTe 3HaQeHHe BhlplUKeHHH:

a) 17,,13
-

491 + 1 7
,,13

-

71;

Bl.

B2.

B3.

84.

Ypo8eH. B

Haii,D;HTe 3HaQeHHe Bhlp8JKeHHH:

(
6v'3 - 2v'3

)
v'3

(
10'-'2 - 5'-'2

)
'-'2

a)
sJ3

; 6) J2
·

-1 2 -1

HaH,D;HTe 3HaQeHUe Bhlp8JKeHHH:

2J7

a)
7 - 9

+ 7.fi ;

7.fi + 3

HaH,D;HTe 3HaQeHHe BhlplUKeHHH:

25 - 4
Ji3

9 - 4
Ji3

a) +
·

5 - 2
Ji3

3 + 2
Ji3

'

H�HTe 3HaQeHHe BhlplUKeHHH:

a) (3 + 2.fi)2 - 4°,5+.fi + (3
- 2.fi)2;

6) (5 + 4'-'2)2 _16°,25+'-'2 + (5
- 4'-'2)2.

5
2J5

-16 .J5
6)

J5
+ 5 ·

55+4

16 - 9
m

49 - 9
m

6) +

4 - 3m 7 + 3m
·

2
J17

3
J17

6)
1 -

-

(0, 75)J17 .

28
J17

- 4
J17

6) 2
J5

H 4.

6) 113
J5

-

1691 + 69 -13
J5

.

�Jf5
6) v15 H 256.

6) 2
Jf5

+ 5v'3 H 41.

6) 1 5J5 -

241 + 1 5J5 - 125 1.
Ypo8eH. C

Cl. HaH,D;HTe 3HaQeHHe BhlplUKeHHH:

a) (2
- J3).J5-1 · (J3 + 2).J5+1. (7

- 4J3);

6) (J5 - 2)v'3
+ 1

· (J5 + 2)v'3
-1

·

(9 + 4J5).

C2. H�HTe 3HaQeHHe BhlplUKeHHH:

( )
.J5-v'3

a) (J3)2J5. (�)sJ3 ; (
r;; M

)
.fi + J6

6)
( ,, 7)

.

(W)3J6

Yv1C]!e; ",1 1-1I.1r. nOR hie HblpcVKeHV1R 17



C3. Haii�HTe 3HaqeHHe Bhlp8JKeRHS:

a) 2
4 ,sJ3-S.

(
3

_

3

J
./3.

(
4J2

_

4J2

J
2-2.I3.

1+J2 I-J2 2-J3 2+J3
'

6) 5
2 - 1 ,a./5.

(
5

_

5

J
,/5.

(
1

_

1

J
2-2-/5

2+J5 2-J5 2-J2 2+J2
·

C4. HaH�HTe 3RaqeHHe Bhlp8JKeHHS:

( )
zJ5 -I

(J5 + 2f-

a) (21�-5.
2

;

2(3
- J5f- ( )

2J3-1

3(./3 -If-

6 ) ( 213 )
3.

3(2
+ ./3f-

C5. HaH�HTe 3HaqeHHe BhlpameHHH:

.J6
4 3

J2+./3

a) ( Js r
(�J2) .( W./3)

.

(W)IS
,

.J42

( �.J7r
fi-.J6 2

6) ( � J6
. (J2)26

(�-I6r

C6. CpaBRHTe: a) 5(2J3 -If- . (5.Ji2)2 H 5
12

;
6(3/2 + If-

6) H 6
18

.

(6
Ji8 )2

6) 2
J5

H 5
12

.

�fi ,;;12
6) '12 H '17 .

C7. CpaBHHTe: a) 2./3 H 3
12

;

CS. CpaBHHTe: a) J3,/5 H ,J5./3;
C9. CpaBHHTe:

a) 8.J60. (
8./3)2

)
2.13

H 812 + 8; 6)
«gJ2)d. (g.J7)2)J2

H 3
12

+ 3.
8� 9�

CI0. a) BOBa H BHTH HrpalOT B Hrpy: BoBa 3ar�hIBaeT qHCJlO x, TaKoe,

qTO 1 < x < 2, a BHTH B03BO�HT 3TO qHCJlO CRaqaJIa B CTeneHb

J3 + 0,5, nOTOM H3BJleKaeT H3 pe3YJlbTaTa KB�paTHhlH KopeHb,

nocJle qero CHOBa B03BO�HT pe3YJIbTaT B CTeneHb J3 + 0,5, H3-

BJleKaeT H3 pe3YJlbTaTa KopeRb H T. ,D;. ECJlH B KaKOH-TO MOMeHT

y BHTH nOJl}"lHJlOCb qHCJlO, 60JlbWee 2, TO BHTH BhlHrpaJI. MomeT

J1H BOBa He �aTb BHTe BhlHrpaTb?
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6) Mama H )];ama HrpaIOT B Hrpy: Mama 3arMhIBaeT qHCJlO x,

TaROe, 'liTO 2 < x < 3, a )];ama B03BO�HT 3TO qHCJIO CHaqaJIa B CTe-

neHb J5, nOTOM H3BJIeKaeT H3 pe3YJlbTaTa KBMpaTHhIif KopeHb,

nOCJIe qero CHOBa B03BO,D;HT pe3YJIbTaT B CTeneHb J5, H3BJIeKaeT

H3 pe3YJIbTaTa KopeHb H T. ,D;. ECJIH B KaKoii-TO MOMeHT y )];amH

nOJIytlHJIOCb qHCJIO, 60JIbmee 3, TO )];ama BhIHrpaJIa. MomeT JIH

Mama He ,D;aTb ')];ame BhIHrpaTb?

-r;'
- -

- - - - -- -- - - -

1.6. norapMcI»Mbl M norapMcI»MM'IeCKMe Bblpa)l(eHMR

AI.

YpOBeHb A

Haii,D;HTe 3HaqeHHe BhIpameHHH:

a) log31,8 + log35;

Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) log6432
-

log612;

Haii,D;HTe 3HaqeHHe BhIpameHHH:

a) log4 2 + logo,2s8;

HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) logo,s32;

A2.

A3.

A4.

6) log41,6 + log440.

6) log354 -log32.

6) log2s 625 + logo,o40,2.

6) logo,s64.
70 35

A5. HaH,D;HTe 3HaqeHHe BhIpameHHH: a)
810185

; 6)
510157

.

A6. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 7210174;

A7. Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) log�l1l\
310g 7

11

A8. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 210126
-

3;

A9. Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) log2 (log2 16 );

AI0. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) log413. log1316;

6) 4
-

210«4 5
.

6)
logS<13�
310g 5

13

6) 610165
+ 2

.

6) log3 (logs125).

6) logs3. log3125.

YpoBeHb B

Dl. Haif,D;HTe 3HaqeHHe BhIpameHHH: a) 10gsJa<9v'3); 6) 10g4J2<sJ2).

D2. HaH,D;HTe 3HaqeHHe BhIpameHHH: a) g2
- 10 13 5

; 6) 4
3

-

101 2 3
.

I;:JI �J ': , (:»i\�)I1P7' 19



B3. Haii,D;HTe 3HaqeHHe BhIp8JKeHHH:

a) 641og82 _

(�)logS8;
84. HaA,D;HTe 3HaqeHHe BhIpameHHH: a)

B5. Haif ,D;HTe 3HaqeHH e BhIpameHHH:

a) � 2510gS6 - 41og432 ;

B6. Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) -log3log9 24� ;

B7. Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) (miog 1125 + 61olJ611;

6) (.J19i o11949 + 101ol.JiOl1 .

DB. Haif,D;HTe 3HaqeHHe BhIpameHHH:

a) 321og0.s�;

Haif�HTe 3HaqeHHe BhIpameHHH:

10135+21011 4

B9.

a) 9 9 .

,

BI0. CpaBHHTe qHCJIa:

1

a) 210g 1
-

H 310g 8 35;
-6
2

YpOBeHb C

Cl. Haii�HTe 3HaqeHHe BhIpameHHH:
1

a) log!. log 25
5 - 910153 ;

2

C2. Haif�HTe 3HaqeHHe BhIpameHHH:

a) 6lg(4
- 2J3) -12Ig(� -1);

6) 5lg(4 + 2J3) -lOlg(� + 1).

C3. Haif�HTe 3HaqeHHe BhIpameHHH:

a) 2lo g 2

.J5

32

J6
+ logJll + 2./30);

5+ 6

6) 2log 3

J6

9

fi
+ logJ13 + 2,..)42) .

6+ 7

20 rnaBli 1

6) 641og83 -

( � rgs
8

.

iog5 25
3101216

9101814
; 6)

7101499
·

6) � 4910g7S - 31og39 .

6) -log4 lo g8 1� � .

6) 6410g0,2S�.

6) 4

10 12 5 + 410 1 1 3

16

1

6) 210g 1
-

H 510g 32
26.

-5
2

1

6) log!.log27 3 - 1610154 .

3



C4. HaH,D;HTe 3HaqeHUe BhIpameHHR:

a)
log a 12 + log 4

12
;

logal2.log412

C5. H�HTe 3HaQeHUe BhIp8JKeHHR:

a)
loga 153

_ loga 459
;

log51 3 log17 3

C6. HaH,D;HTe 3HaqeHHe BhIp8JKeHHR:

a) (1 -log315)(1 -log515);
6) (1 -log436)(1

-

log936).

C7. HaH,D;HTe 3HaqeHHe BhIp8JKeHHR:

19log 113 .11101313. gl°113 11

a)
19log 311 .11101133. gl011113

;

CB. HaH,D;HTe 3HaQeHHe BhIp8JKeHHR:

a) (21- �+1012ilog5t'3 .log3125;

6) (22
- 51

+ 10 15 4)log2t'3 .log3 16 .

C9. HaH,D;HTe 3HaQeHHe BhIp8JKeHHR:

a)
log2 14

_ log2 7
; 6)

log3 6
_ log3 2

log2S 2 log56 2 log1S 3 log54 3

CI0. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a)
1

+
1

+
1

;
1 + log211 + log213 1 + log112 + log1113 1 + log132 + log1311

6)
log 2 18 + log 9 18

log218.log918

6)
log2 176

_
log2 352

10 122 2 log11 2

19l01175 .17101519 .51°11917
6)

19l01517 .17101195.51011719.

6)
1

+
1

+
1

1 + log35 + log313 1 + log53 + log513 1 + log13 3 + log135
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"- r ACBC 20 AAre6pcH'-tecK�e BblpC>KeHHSI
. -�.��

/12.1. �enwe anre6paM'IeCKMe .wpa)l(eHMR
...--------- ------- -- ------" ------- --

---�

Ypo8eHb A

AI. Pa3J10)KHTe Ha MHO)KHTeJlH: a) b
2

+ 2b -

8; 6) b
2

- lIb + 28.

A2. HaH�HTe 3HaqeHHe BhlpameHHR:

a) (4a + 7)2 - 16a
2

- 55a + 7 npH a = 234;

6) "(7a + 2)2 - 49a
2

- 26a + 5 npH a = 111.

A3. HaH�HTe 3H8qeHHe Bhlpa)KeHHR:

a) (5x
- 7)2 - 25x

2
- 9 npH x = 50;

6) (8x
- 3)2 - 64x

2
+ 11 npH x = 100.

A4. HaH�HTe 3HaqeHHe BhlpameHHH:

a) (3n
-

8)(3n + 8)
-

(3n
- 8)2 npH n = 16;

6) (4n
-

3)(4n + 3)
-

(4n
- 3)� npH n = 7.

A5. HaH�HTe 3HaqeHHe BhIpa)KeHHR:

a) (3d + 13)2 -

(3d
- 13)2 npH d = 200;

6) (7d + 5)2 -

(7d
- 5)2 npH d = 70.

A6. HaH�HTe 3HaqeHHe BhlpameHHH:

a) (3n
5

)3 : (3n
8

)2 npH n = 15; 6) (5n
IO

)2 : (5n 7)3 npH n = 10.

A7. HaH�HTe 3HaqeHHe BhlpameHHH:

a) (2a)4 : aD. a
6

npH a = 6; 6) (4a)3 : all .a
D

npH a = 5.

A8. B <pHpMe .PO�HHK. CTOHMOCTb (B py6J1HX) KOJlO��a H3 )KeJle30-

6eToHHhlx KOJle� paCCqHThlBaeTCH no cpopMYJle C = 6000 + 4100n,

r�e n
-

qHCJlO KOJle�, YCTaHOBJIeHHhlX npH KonaHHH KOJlO��a.

IIoJlb3YHcb 3TOH CPOPMYJlOH, paCCqHTaHTe CTOHMOCTb KOJlO��a H3

a) 4 KOJle�; 6) 6 KOJle�.

a+b
A9. IIJlOID;Mb Tpane�HH BhIqHCJlHeTCH no cpopMYJle S = -. h, r�e

2

a H b -

OCHOB8.HHH Tpane�HH, h - ee BhlCOTa. IIOJlb3YHCb 3TOH

<POPMYJlOH, HaH�HTe S, eCJlH

a) a = 3, b = 6 H h = 4;

6) a = 5, b = 3 H h = 6.

AI0. MO�HOCTb nOCTOHHHoro TOKa P (BT) BhlqHCJlHeTCH no �pMYJle
P = [2 R, r�e I -

CHJla TOKa (A), R -

conpOTHBJleHHe (OM). IIOJlb-

3YHCb 3TOH <POPMYJlOH, HaH�HTe P (BT), eCJlH

a) R = 14 OM H 1=4 A;

6) R = 7 OM H I = 2 A.
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YposeH. B

Bl. Pa3J10mHTe Ha MHOmHTeJlH:

a) X2 - 8x + 7; 6) X2 + 8x + 12.

B2. Pa3J10mHTe Ha MHOmHTeJlH:

a) 2m
2

+ 5m + 3; 6) 4m
2

+ 9m + 5.

B3. Pa3J10mHTe Ha MHOmHTeJlH:

a) -5x - 6x
2

+ 4; 6) x
- 10x

2
+ 2.

84. Pa3J10mHTe Ha MHOmHTeJlH:

a) 12ax + 11by + 5(x
-

y)
-

12ay
-

11bx;

6) 10ax + 13by
-

7(x
-

y)
-

l()ay
- 13bx.

B5. Pa3J10mHTe Ha MHOmHTeJlH:

a) X8 - 5x
7

+ 6X6; 6) X6 + 9X5 + 20x
4

.

B6. a) Haii,D;HTe p(a), eCJlH p(a
-

3) = 8a + 11.

6) Haii,D;HTe p(b), eCJlH p(b
-

5) = 7b + 12.

B7. a) HaH,D;HTe 3HaqeHHe BhIpBJReHHH 2x
1

+ 3X
1

X
2

+ 2x
2 , eCJlH Xl

H X
2

-

,D;Ba pa3J1HqHhIX KOpHH ypaBHeHHH X2 + 5x + 2 = O.

6) Haii,D;HTe 3HaqeHHe BhIpameHHH 3%1 + 2X
1

X
2

+ 3x
2 , eCJlH Xl

H %2
-

,D;Ba pa3J1HqHhIX KOpHH ypaBHeHHH X2 - 3% - 5 = O.

88. a) Haii,D;HTe 3HaqeHHe BhIpaJReHHH x
1 (4x 2

+ 3) + x
2 (4x 1

+ 3), eCJlH

Xl H x
2

-

,D;Ba pa3J1HqHhlX KOpHH yp8BHeHHH x
2

+ 5% - 1 = O.

6) HaiiAHTe 3HaqeHHe BhIpameHHH x
1 (3x 2

+ 2) + %2(3x 1
+ 2), eCJlH

Xl H x
2

-

,D;Ba pa3J1HqHhIX KOPHH yp8BHeHHH x
2

- 3x + 1 = o.

B9. HaH,D;HTe 3HaqeHHe BhlpaJReHHH:

a) 16a
2

- 24ab + 9b
2

- 4a + 3b, eCJlH a =

3
b.

4

6) 9a
2

+ 30ab + 25b
2

+ 3a + 5b, eCJlH a = -

5
b.

3

BI0. a) �8.HhI ABa MHOrOqJleHa

A(y) = 3y2 + 4y
- 1 H B(y) = 4y

- 5.

IIpe,D;cT8BbTe B BH,D;e MHOrOqJleHa CT8.H,D;apTHoro BH,D;a BhIpaJReHHe

A(y)
·

B(y).

6) �aHhI ,D;Ba MHOrOQJleHa

A(y) = 5y2 -

4y + 3 H B(y)
= 3y + 4.

IIpe,D;cT8BbTe B BH,D;e MHOrOqJleHa CTaH,D;apTHoro BH,D;a BhIpameHHe

A(y)
·

B(y).

. .

"I: L
·

.
� �)
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YposeH. C

Cl. Pa3J10mHTe Ha MHOmHTeJlH:

a) 3x
2

-

11xy
- 4y2;

6) 6y2 + 11xy
- 2x

2
.

C2. Haif,D;HTe Bce naphI qHCeJl (x; y), ,D;JlH Kam,D;oif H3 KOTOphIX paBHO

HYJlIO 3HaqeHHe BhIpameHHH:

a) (x + y)2 - lOx + 4y
-

2xy + 29;

6) (x
- y)2 + 2x + 4y + 2xy + 5.

C3. a) MomeT J1H BhIpameHHe 9x
4

- 48x
3

+ 64x
2

npHHHMaTh OTpH�a-

TeJIhHhIe 3HaqeHHH? Haif,D;HTe 3HaqeHHe 3Toro BhIp8JKeHHH npH

2
x = 2-.

3

6) MomeT JIH BhIpameHHe 25x
4

- 90x
3

+ 81x
2

npHHHMaTh OTpH�a-

TeJlhHhIe 3HaqeHHH? Haif,D;HTe 3HaqeHHe 3Toro BhIp8JKeHHH npH

4
x = 1-.

5

C4. Cy�eCTBYIOT JlH 3HaqeHHH x H y, npH KOTOphIX nOJlOmHTeJlhHO

3HaqeHHe BhIpameHHH:

a) -17x
2

+ 56xy
- 49y2; 6) -25x

2
+ 10xy

- 9y2?

C5. a) Haif,D;HTe 3HaqeHHe BhIpameHHH x: + 3�� + x:, eCJlH Xl H

x
2

-

,D;Ba pa3J1HqHhIX KOpHH yp8BHeHHH x
2

- 4x - 2 = o.

6) Haif,D;HTe 3HaqeHHe BhIp8JKeHHH x: -

4�� + X:, eCJlH Xl H

x
2

-

�Ba pa3J1HqHhIX KOpHH ypaBHeHHH x
2

- 6x - 3 = O.

C6. a) 3HaqeHHe BhIpameHHH ax + by npH x = 4, y
= 6 paBHO 72. HaH-

1 1

,D;HTe 3HaqeHHe 3Toro BhIpameHHH npH x =
-, y =-.

6 4

6) 3HaqeHHe BhIpameHHH ax
-

by npH x = 3, y
= 8 paBHO 48. HaH-

1 1

,D;HTe 3HaqeHHe 3Toro BhIpameHHH npH x =

-, y =-.

8 3

C7. a) IIpe�cTaBbTe TpeXqJIeH 36w
4

- 61w
2

+ 25 B BH�e npOH3Be�eHHH

MHOrOQJIeHOB nepBoH CTeneHH.

6) IIpe,D;cTaBbTe TpeXqJIeH 25w
4

- 89w
2

+ 64 B BH,D;e npOH3Be,D;eHHH

MHOrOqJIeHOB nepBoH CTeneHH.

C8. HaH,D;HTe HaH60Jlbmee 3HaqeHHe BhIp8JKeHHH:

a) 5x
2

+ 4xy
- 5y2, eCJIH 2x -

y
= 1;

6) x
2

-

4xy + y2, eCJIH x
-

y
= 3.

24 rn�t�d 2



C9. a) He BhlnOJlHHH YMHomeHHH MHOrOqJleHOB p(x)
= 3 + 2x - 4x

3
H

q(x) = 2x
3

+ 3x
2

- 4x -

17, Haii,D;HTe CYMMY Bcex Koacp«pHnHeHToB

MHOrOqJleHa, HBJlHIO�erOCH npOH3Be,D;eHHeM p(x)
·

q(x).

6) He BhlnOJlHHH YMHomeHHH MHOrOqJleHOB p(x)
= 5 - 3x -

x
2

H

q(x)
= x

4
+ 11x

2
-

x + 2, Haii,D;HTe CYMMY Bcex KoacpcpH�HeHToB

MHOrOqJleHa, HBJlHIOm;erOCH npOH3Be,D;eHHeM p(x)
·

q(x).

CI0. a) t.{eMY paBeH KoacpcpH�HeHT npH X
99

MHOrOqJleHa

(x
-

1)(x
-

2)
·

...

·

(x
-

100)1

6) t.{eMY p8BeH Koa«p«PH�HeHT npH X
59

MHOrOqJleHa

(x + 69)(x + 68)
·

...

·

(x + 10)1

"
2.2. Apo6HO- pa�MOHanbHble anre6paMlieCKMe Bblp81KeHMR

.--_ I

YpoBeHb A

16� - 25
AI. COKpaTHTe ,D;p06b: a)

4x-5

.

,

49� -16

6)
7x+4

9� + 6xy + If .

A2. COKpaTHTe ,D;po6b: a) ,

3x+y

A3. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a
38

.a-
15

a
56

.a-
24

a) 24 npH a = 20; 6) 30
a a

6)
25x2 -lOxy + If

5x-y

npH a = 14.

A4. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a-
33

. a-
29

a) -59 npH a = 0,25;
a

a-
27

. a-
46

6) -71 npH a = 0,05.
a

A5 H
v

a

. 8.H,D;HTe
-

, ecJlH:

b

a)
5a+9b

= -3;
5b + 9a

6)
7a+8b

= 4.
7b + Sa

A6. Haii,D;HTe 3HaqeHHe BhlpameHHH:

5a + 7b a 4

a)
4 b

' eCJlH
- = -;

a- a+b 5
6)

9a + 4b
, eCJlH

Sa - 5b

a 5
---.

a+b 6

A7. Haii,D;HTe 3HaqeHHe BhlpameHHH:

a
2

- 9b
2

(
1 1

) 8
4 1

a) : ---

npH a= -, b=4-;
3ab 3b a 7 7

a
2

- 81b
2

(
1 1

)
8 1

6) : ---

npH a=2-, b=9-.
9ab 9b a 1 7 1 7
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A8. HaH�HTe 3HaqeHHe BhIpameHHH:

a) (81b
2

- 4) (
1

-

1

)
- 3b - 13 npH b = 40;

9b - 2 9b + 2

6) (25b
2

-

16) (
1

-

1

)
- 3b + 13 npH b = 22.

5b - 4 5b + 4

A9. Pa60Ta nOCTOHHHoro TOKa A (�m) BhIqHCJlHeTCH no cpopMYJle

U
2

t
A =

-, r�e U -

HanpHmeHHe (B), R -

conpOTHBJleHHe (OM),
R

t -

BpeMH (c). IIOJIh3YHcb 3TOH <»oPMYJlOH, HaH,n;wre A �m), ecJIH:

a) t = 18 c, U = 7 B H R = 14 OM;

6) t = 15 c, U = 6 B H R = 9 OM.

AtO. 38.KOH KYJIOHa MomHO aallHCaTb B BH,ZJ;e F = k ·

q�2 , r,ZJ;e F -

CHJla B3aHMo�eHCTBHH 3apH�OB (H), ql H q2
-

BeJlHqHHhI 3apH�OB

(KJI), k -

KoacpcpHnHeHT nponOpnHOHaJIbHOCTH (H. M
2

/KJI
2

),
a r

-

paCCTOHHHe Mem�y 3apH�aMH (M). IIoJlb3YHcb CPOPMYJlOH,

Haii�HTe BeJlHqHHY 3apH�a ql (KJI), ecJlH:

a) k=9.10
9

H.M
2

/KJl
2

, q2=O,0008 KJI, r=6000 M, a F=O,0008 H;

6) k=9.10
9

H.M
2

/KJl
2

, q2=O,002 KJI, r=400 M, a F=O,07875 H.

YposeHb B

x
23

y23 + x
9

y55 .

Bl. COKpaTHTe �p06b: a)
x

15
y + xy33

'

20�ly12 _ 13�Oy13 .

B2. COKpaTHTe �p06b: a)
20x

17

-13yx
16

'

x
3

- 125 y
3

.

B3. COKpaTHTe �p06b: a) ,

x-5y

x
3

- 64 y
3

.

84. COKpaTHTe �P06b: a)
4y

- x
'

27x
3

+ 8 y
3

.

B5. COKpaTHTe �p06b: a)
9x

2
-

6xy + 4y2
'

6y
4

x
3

. 36y
5

x
4

.

B6. YnpocTHTe: a)
3z4

·

21z
5 '

B7. YnpocTHTe: a) (7x -

y). �y 2;
49.r -

y

26 I Jl�l Pd �I

X
20

y
20

+ x
8

y48
6)

x
13

y + xy29
·

23x
24

y5 _ 5�3y6
6)

23x
15

-

5yx
14

·

216x3 _ y3
6)

6x _

y

27x3 _ y3
6)

y
_ 3x

·

8x
3

+ 125 y
3

6)
4x

2
_ lOxy + 25 y

2
·

5y
5

x
. 25y

6
x

2

6)
3z9

·

12z
8

·

6) (2x + y)
· �y 2

4.r-y



B8. YnpOCTHTe: a)
3%-8 % -

4y .

6)
2%-21 5%-7y

,

%-y-2 2+y-% %-y-3 3+y-x

B9. YnpOCTHTe: a)
4x 2x -

7y .

6)
3x 11x+14y

,

7y + 2% 2x + 7y 7y + 4x 4x + 7y

BI0. YnpocTHTe:

a) (4�-25Y�(
1

+
1

):2x+5y 2x-5y

6) (9x
2

-1611>(
1

_

1

)-3%-4y 3x+4y

YposeHb C

Cl. COKpaTHTe ,D;P06b: a)
10'; + 9y - 9

.

6)
9y2 -

6y
- 8

6y2 + 11y + 3
,

6y2-5y-4
.

C2.

C3.

C4.

C5.

C6.

C7.

2z2+xy-6'; .

COKpaTHTe ,D;p06b: a) ,

3y-2x

4� - y2 + 14y
-

49.
COKpaTHTe ,D;p06b: a) ,

2x -

y + 7

HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

a)
5a + 7b

, eCJlH 3HaqeHHe Bhlp8JKeHHH
b

6)
3a+5b

, ecJlH 3HaqeHHe BhlpameHHH
b

ax -

by
a) 3HaqeHHe BhlpameHHH

.

npH x = 2, y
= 5 paBHO 14. Haii-

xy

,D;HTe 3HaqeHHe 3Toro Bhlp8JKeHHH npH x = 4, y
= 10.

6) 3HaqeHHe BhIp8JKeHHH
xy

npH x = 3, y
= 4 paBHO 5. HaH-

ax + by

,D;HTe 3HaqeHHe 3Toro BhlpameHHH npH X = 9, y
= 12.

a) Haii,D;HTe Bce 3HaqeHHH, KOTophIe MomeT npHHHMaTb BhIp8JKe-

HHe
b

, eCJlH a * 0 H 2a
2

+ 3ab - 20b
2

= O.
a

6) HaibHTe Bce 3HaqeHHH, KOTophle MomeT npHHHMaTb Bhlpame-

HHe
a

, ecJIH b * 0 H 4b
2

- 13ab + 3a
2

= O.
b

HaH,D;HTe Bce 3HaqeHHH, KOTophIe MomeT npHHHMaTb BhIp8JKeHHe

x

eCJIH: a)
lox2-13xy + 3';

=4; 6)
9x2-8xy-3 y

2

=2.

y

,

2� - 3'; 2� - 3';

6)
3'; + 2xy - 8x2

4x -

3y

36� - y2 -

12y
- 36

6)
6x + y + 6

7 a + 5b

paBHO 8;
a

5a + 3b

paBHO 6.
a
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C8. HaA:�HTe BCe �eJlhIe 3HaqeHHR n, npH K8JK�OM H3 KOTOphIX HBJlH-

eTCH �eJlhIM qHCJlOM 3HaqeHHe BhIpameHHH:

a)
6n - 2

; 6)
8n + 7

2n + 3 4n + 5

C9. Ha KaKoe HaH60Jlhmee HaTypaJIhHOe qHCJlO MomHO COKpaTHTh

�aHHYIO �p06h, eCJlH H3BecTHo, qTO OHa COKpaTHMa H n
-

�eJloe

7n+2 4n-3
qHCJlO: a) ; 6) ·

13n+1 5-2n

CI0. HaH�HTe H8.H60Jlhmee 3HaqeHHe �aHHOrO BhIpameHHH H YKamHTe

3HaqeHHH x H y, npH KOTOphIX OHO ,D;OCTHraeTCH:

a)
12

; 6)
20

(2x -

y + 3)2 + Ix + 6y - 51 + 3 (x + 2y + 5)2 + Ix -

y
-

41 + 4

L 2.3. Mppa�MOHanbH...e anre6paMlieCKMe Bb.p8JKeHMfII

YposeHb A

AI. COKpaTHTe AP06h: a)
a.J10

6)
a.J35

.

.J2a
'

.J 5a

·

A2. COKpaTHTe AP06h: a)
x -196

6)
x-256

.

J; + 14
,

J; -16

.

A3. HaH�HTe 3HaqeHHe BhlpameHHH:

m
6 ,7

a) � npH m = 7;
m'

A4. HaH�HTe 3HaqeHHe BhlpameHHH:

�
a)

2� �
npH m= 16;

m. m

m
5 ,1

6)
m

3 ,1
npH m = 6.

�
6) npH m=27.

4�.�

A5. HaHAHTe 3HaqeHHe BhlpameHHH:

a) X (
4J% -9

+
9/%

) npH x = 0,3;
J; x

6) x( aJji2
- � ) npH x

= 0,4.

AG. HaH�HTe 3HaqeHHe BhlpameHHH:

a) �;:; npH n = 0,3; 6) a� npH a = 0,7.
nvJn f/Q,
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A7. a) Ha KOOp,D;HHaTHOH np.RMOH OTMeqeHhI TOqKH A, B, C H D.

-1 1- I
-3 -2

I � I�
-1 0

D

I · I
1 2

I �

3

qHCJIO m paDHO .J O,15 . YCTaHOBHTe COOTBeTCTBHe Mem,D;Y YK838.H-

HhIMH TOqKaMH H qHCJIaMH, KOTophIe HM COOTBeTCTBYIOT.

TOQKH

QHCJl8

B

2) m
2

C

3) 4m

A

1)
1

m

D

4) m
- 1

6) Ha KOOp,D;HHaTHOH np.RMOH OTMeqeHhI TOqKH A, B, C H D.

-1 1- I
-2 -1

B

I · I
o 1

I
2

c
. I

3

D

I .�

4

qHCJIO m p8.BHO -.JO,S . YCT8.HOBHTe COOTBeTCTBHe Mem,D;Y YK838.H-

HhIMH TOqKaMH H qHCJIaMH, KOTophIe HM cooTBeTcTBYIOT.

T01lKH ABC D

QRCJl8 1) .J 6 -

m 2) m
- 1 3) m

2

4)
- ;

AS. 8) qHCJIO m p8.BHO �2,2 . Kam,D;OMY H3 qeThIpeX qHCeJI B J1eBOM

cToJI6�e COOTBeTcTByeT OTpe30K, KOTOPOMY OHO npHH�JIemHT.

YCTaHOBHTe COOTBeTCTBHe Mem,D;Y qHCJIaMH H OTpe3K8MH.

QHCJl8 A) 3 + m B) .!
m

OTpeaKH 1) [0; 1] 2) [1; 2]

B) � 2 -

m

3) [2; 3]

r) m
2

4) [4; S]

6) qHCJIO m paBHO .JO,S . Kam,D;OMY H3 qeThIpeX qHCeJI B J1eBOM

cToJI6�e cooTBeTcTByeT oTpe30K, KOTOPOMY OHO npHH�JIemHT.

YCT8.HOBHTe COO TBeTCT BHe Mem�y qHCJIaMH H OTpe3KaMH.

QRCJl8 A) .J 6 + m B) -m
- 1 B) m

2

r) .!
m

OTpeaKH 1) [-2; -1] 2) [0; 1] 3) [2; 3] 4) [4; S]

A9. Cpe,D;Hee reOMeTpHqecKoe TpeX qHCeJI a, b H C BhIqHCJIHeTCH no

�pMYJIe g = �abc . BhIqHCJIHTe cpe,D;Hee reOMeTpHqeCKOe qHCeJI:

8) 4, 8, 16; 6) 9, 12, 16.
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AI0. IIJlo��h TpeyroJlhBHK a co CTOpOHaMH' a, b, C MomBO HaiiTH no

ct>opMYJle repOBa S = .J pep
-

a)(p
-

b)(P
-

c), rAe P =

a + b + c

. Haii-
2

,D;HTe nJlOm;�h TpeyrOJlhBHKa, eCJlH ,D;J1HBhI ero CTOpOB paBHhI:

a) 7, 15, 20; 6) 11, 13, 20.

YpoBeHb B

B1.
5 �u + v

a) BhIpa3HTe nepeMeHHYIO U H3 «POPMYJlhI Z =
.

2w-1

3 �u -

v

6) BhIpa3HTe nepeMeHBYIO v H3 «POPMY J1hI Z =
.

5w-3

36a
2

- 25b
.

B2. COKpaTHTe APo6h: a)
6a+5Jb'

49a
2

-16b

6)
7a+4Jb'

6)
,f( x + 5)(y + 4)

� -5 - x

� 64a2 - 9

6)
,f 3-8a

6)
64 + x

8 - �-x
·

� (x -+ 3)(y + 5)
.B3. COKpaTHTe ,D;P06h: a)

� -3 - x

'

� 16a2 - 81
.

84. COK p aTHTe "
P 06h: a ).....

� 9 - 4a
'

B5. COKpaTHTe APo6h: a)
36

+� ;
6 -

v-x

B6. COKpaTHTe AP06h: a) �
121

;
v-x+ll

x + 169

6)
.J-x + 13

·

B7. YnpocTHTe:

a) x + �( x
- 11)2, eCJlH x < 11;

6) x - � (12 - X)2, eCJlH x > 12.

34/% - x�34
88. COKpaTHTe ,D;P06h: a)

·

� - �34
'

46/%- x�46
6)

� _ .J46
·

B9. YnpocTHTe:

)
x+6/% -16

2a
c

+;
v x +8

BI0. YnpOCTHTe:

x-I x-25

a)
-

·

�-1 �-5'

x-6/%-7
6)

�
+ 7 .

x+l

x-16

6)
�-4

x-9

�-3.

30 l!lei Ra '2



C5. YnpOCTHTe:

a )
36% - 1 2. % - 9

3 2J; &,[;
6)

x-&,[;+96x - 1 % + 1 % - 1
'

C6. YnpocTHTe:

a) (5a + 2J 15ab + 6b)(5a
- 2J 15ab + 6b);

6) (2a
- 2J7iib + 7b)(2a + 2J7iib + 7b).

C7 . HaH �HTe:

a) � b + 30, eCJlH � b - 30 = 2;

Cl.

C2.

C3.

C4.

cs.

Y npOCTHTe:

a) 2£ (
1

+
1

)
_

100
.

£ - 5 £ + 5 % - 25
'

YnpocTHTe:

a) (X-16 Y ):( 1/ + 1 )+4./Y;
6) (9x

-

y) : ( 11 + 1/ )
- 3£.

Y npOCTHTe:

a)
&M - xJ25Y

,. eCJlH x < 0;

� 64%4y3

Y np OCTHTe:

a) �(2 - X)2 + �(6 - X)2, eCJIH 3 � x � 5;

6) � ( 4 - X)2 + � (10 - X)2, eCJIH 5 � x � 9.

YpoBeHb C

6) 3£ (
1

+
1

)
_

96
.

£-4 £+4 %-16

6)
� +xJ9Y

, eCJIH x < O.

� %4y3

6

£-3.

6) � b + 28, eCJlH � b - 28 = 5.

u (�c + b + �c - b)
2

a) HaH�HTe 3HaqeHHe BhIpameHHH + b, eCJlH b H

2

C
-

COOTBeTCTBeHHO ,D;JIHHhI KaTeTa H rHnOTeHY3hI npHMoyroJlh-

Horo TpeyrOJlhHHKa, nepHMeTp KOTOporo p8.BeH 5.

u (�c - b + �c + b)
2

6) H�HTe 3HaqeHHe BhIpameHHH + b, eCJlH b H

2

C
-

COOTBeTCTBeHHO ,D;JIHHhI KaTeTa H rHnOTeHY3hI npHMoyroJlh-

HOro TpeyroJlhHHKa, nepHMeTp KOToporo p8.BeH 11.

C9. H� HTe HaH MeHhme e 3HaqeHHe BhIp8JK eHHH:

a) � � + 9 + � y2 + 81; 6) � X2 + 16 + � y2 + 25.
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cto. a) H�HTe H8.H60JIhmee 3HaqeHHe BhlpaaceHHH 1 2 - �r'l + y2 + 121.

6) H�HTe H8.HMeHhmee 3HaqeHHe BhlpaaceHHH � r'l + y2 + 144 - 13.

I

i'_2 . 4 �_T pMrOHOMeTpM'IeCKMe B...p�eHM R--<

Ypo..H. A

At. a) HaH,AHTe cosx, eCJIH sin x = -

J7
H 270° < x < 360°.

4

"21
6) HSH,D;HTe sinx, eCJlH cosx = -

H 0° < X < 90°.
5

A2. HaH,D;HTe tg a, eCJlH

a) sina.=- .J:3 H a.e(1t;
3

2

1t

); 6) cosa.=- :S H a.e( ; ;1t).
A3. 6) HaH,AHTe sin( 5; + a.), eCJIH sin a. = -0,6 H a. e (

3

2

1t

; 21t);
a) HaH,AHTe sin( 7; + a.), eCJIH sin a. = -0,8 H a. e (

3

2

1t

; 21t).
A4. 6) HaH,AHTe cos(

3

2

1t

+ a. ), ecJIH cosa. =

2

7

5
H a. e (

3

2

1t

; 21t);
a) HaH,AHTe cos( ;

-

a.), eCJIH cosa. = �: H a. e (0; ; ).
A5. YnpOCTHTe BhIpsmeHHe:

a) -5cos(1t - �) + 4sin( ; + �); 6) 4sin(1t - �) + 3COS( ; + �).
AG. YnpocTHTe BhIpsmeHHe:

s) -7tg(51t + a)
-

5tg(-a); 6) tg(31t + �)
-

3tg(-�).

A 7. HaH�HTe:

s) -2cos2a, ecJlH sina= 0,6; 6) cos2a, eCJlH sina = -0,1.

A8. IIJlo��h qeThIpexyroJlhHHKS MomHO BhIqHCJlHTh no «POp MY Jle

S = .!.��sina., r,Ae d
1

H d
2

-

,AJIHHhI ,AHRrOHaJIeH qeThlpexyrOJIh-
2

HHKS, a
-

yrOJl Mem,D;y AHSrOHaJISMH. IIOJIh3ysCh STOH �PMY-

JlOH, HSHAHTe nJlO��h S, ecJlH:

a) d
1

= 6, d
2

= 12, sina. =

5
; 6) d

1
= 6, d

2
= 14, sina. =

6
.

9 7
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A9. TeOpeMY CHHYCOB MOmHO 3aDHCaTh B BH,D;e

a b
---,

sin a sin J3
r,D;e a

H b -

,D;Be CTOpOHhI TpeyrOJlhHHKa, a a. H �
-

yrJlhI TpeyroJlh-

HHKa, J1ema�He npOTHB STHX CTOpOH COOTBeTCTBeHHO. IIOJlh3YHCh

SToii «popMYJloii, Haii,D;HTe a, eCJlH:

24
. 1 ·

�
1

a ) b = SIn a. = -

H SIn = -;,

12 7
6 9

. 1 ·

�
1

) b = SIn a. = -

H SIn =-.
,

6 2

a
2

+ b
2

_ c
2

AI0. TeopeMY KOCHHYCOB MOmHO 3aDHCaTh B BH,D;e cosy
=

, r,D;e
2ab

a, b H C
-

CTOpoHhI TpeyrOJlhHHKa, a y
-

yrOJI Mem,D;Y CTOpOHaMH

a H b. IIoJIh3YHCh sToii �pMYJIoii, HaH,D;HTe BeJlWlHHY cosy, ecJlH:

a) a = 5, b = 8 H C = 7;

6) a = 5, b = 8 H C = 9.

YpoBeHb B

Bl. COKpaTHTe ,D;P06h: a)
sin 2a

.

6)
sin2a

,

sina 2cosa

B2. COKpaTHTe ,D;P06h: a)
cos2a

6)
cos2a

.

,

sina + cosa sina -

cosa

B3. Haii,D;HTe cos2a., eCJlH: a) sin
2

a. = 0,55; 6) sin
2

a.
= 0,65.

84. Haii,D;HTe cos2a., eCJlH:

a) 3cos
2

a. = 5sin
2

a.; 6) 6sin
2

a. = 4cos
2

a.

B5. Haii,D;HTe cos2a., eCJlH:

a) COS
4

a. = sin
4

a. + 0,7; 6) sin
4

a. =
cos

4
a. + 0,6.

B6. COKpaTHTe ,D;p06h: a)
sin( �

-

a) .

6)
cos(�

-

a)
cos( � + a)

,

sin(�+ a)'

B7. COKpaTHTe ,D;P06h: a)
sin( i-a) .

6)
cos(�-a)

co��+a)' sin( i + a )
·

� 2b) sin( 2a +
3

4

1t

)
88. COKpaTHTe ,D;P06h: a)

co 3a -

7 .

6),

( 2h)'Sin( 3a -

3

4

1t

) cos

2a+7

B9. COKpaTHTe ,D;p06h:

a)
cos2a + sin2a + 2sin

2
a

.

6)
2cos

2
a

- sin2a - cos2a
,

sina + cosa sina -

cosa
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BI0. COKpaTHTe ,D;P06h:

(sina + cosa)2 - sin2a + 3.
a)

(
.

)
2 .

2 1
,

slna
- cosa + sIn a +

6) (sina
- cosa)2 - sin2a + 1

.

(sina + cosa)2 + sin2a - 3

YpOBeHb C

Cl. COKpaTHTe ,D;P06h:

a)
(sin2a -1)(sina + cosa)2

j
cos2a

C2. HaH,D;HTe sin a cos a, eCJlH:

)
.1

a SIn a
-

cosa = -;
2

C3. Haii,D;HTe sin a cos a, eCJlH:

a) tga+ ctga = -8;

C4. Haii,D;HTe tga, eCJlH:

)
4sina - 3cosa

3a = ;
3sina + 2cosa

C5. Haii,D;HTe sin
4

a + cos
4

a, eCJlH:

)
.1

a Slna
-

cosa =-;
2

C6. Haii,D;HTe sin
6

a + cos
6

a, eCJlH:

)
. 1

a Slna + cosa = --;
2

6) sin a + cosa = _

2
.

3

C7. Haii,D;HTe 3HaqeHHe BhlpameHHH:

cos(
341t

-�) a 1

a)

(" 12)'
eCJlH tg- =-j

cos � _

41Jt 12 12

12 4

cos (
3SJt

_

12a

)
6)

"11
eCJlH tg

12a
=

12

(
12a 33Jt

)
,

11 11

·

cos ---

II "

CB. YnpOCTHTe BhlpameHHe:

a)
sin5a+sin6a+sin7a

- tg6a + 1;
cos5a + cos6a + cos7a

6)
sin4a+sin7a+sinl0a

- tg7a -1.
cos4a + cos7a + cos10a
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cos2a

6)
(1 + sin2a)(sina _ cosa)2

'

6) sin a + cosa = !..
3

6) tga + ctga = 9.

6)
4sina + cosa

= 2.
5sina - 3cosa

6) cosa
- sina = !..

3



ctg(�+15a)+tg(-�-27a) u

a) YnpOCTHTe BhIpameHHe H HaH,D;HTe ero

cos
2

( 21t - 4a) + cos
2

( lOa _

3; )
C9.

x

3HaqeHHe npH a =-.

12

ctg ( �-21a ) +tg (
_

5; -15a ) u

6) YnpocTHTe BhIpameHHe H HaH,D;HTe ero

cos
2

( 31t - 4a) + cos
2

(
- 2a + 52" )

x

3HaqeHHe npH a =-.

12

CI0. HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

a)
1- sinn 1 +

sinn, eCJlH tga =

9
H

13x
< a <

151t
;

l+sinn I-sinn 5 2 2

6)
1 + sinn

,

1- sinn

eCJlH tga =

6
H

_

13x
< a < _

111t
.

522

1- sinn

1 + sinn

,/2.5. nOK838TenbHble Bblp8)KeHMR
-------- - - - - - - - -- - ---- - - ----- --' - - ------ --- -- - �

YpOBeHb A

AI. HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

a) x. 2
7 - 3 %

npH x = 3; 6) x. 4
9 - 2 %

npH x = 5.

A2. HaH,D;HTe 3HaqeHHe BhIpameHHH:

�6
- 3%

.8%
- 5

a) npH x = 20.
x

'

6) 6
3-2%

36
% -1

15x.. npH x = -

.

A3. HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

a) x.4-
4

%-1.16
2

%npH x=4;

A4. HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

J3

a) (b
J3 )2, eCJlH b = 9;

A5. HaH,D;HTe 3HaqeHHe BhIpameHHH:

x.�+1.�+3
a ) n p H x = - 2.

6%
'

� .a3%-5
A6. COKpaTHTe �p06h: a)

g2%-3
;

6) X. 3
3 %+2. 27-% npH x = 5.

J6

6) (b
J6 )5 , eCJlH b = 32.

7% + 2
. �

+ 1

6) npH x = -3.
x. 21%

4% · 4
5 % - 7

6)
16

3 % _ 4
·
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A7. COKpaTHTe ,D;P06h:

5%
+ 7

. 8% + 6
. gx + 5

gx + 5
. 5%

+ 4
. 8%

+ 6

a) 5
; 6) ·

360X +
120X + 4

A8. HaH,D;HTe 3HaqeHHe BhIp8JKeHHH:

a) 5
3 % +

2: 125%: x IIPH X =

5
;

8

6) 2
3 % + 4

: 8% : x npH x = �.
15

A9. COKpaTHTe ,D;P06h:

x
9J5 + 1

a) ;

(x
J5 )9

x
4J3 + 2

6) ·

(x
J3 )4

AI0. a) HaH,D;HTe f(5), eCJlH 3f(x + 7) + 5f(3
-

x) = 8 · 7-%.

6) HaH,D;HTe f(4), eCJlH 3f(x+2)+2f(6-x)=5.2
4

-%.

YpOBeH. B

64% - 36
Bl. COKpaTHTe ,D;P06h: a) ;

8%+6

36%+7.4%
84. COKpaTHTe ,D;P06h: a)

gx+7

.

,

6)
81% - 4

gx+2

6)
4gx - gx

7% + 3%

6)
144% + 12%

1zr + 1

6)
24% + 5. 8%

gz +5

6)
40Z + 56%

20Z + 28%

6)
4%+1 + 4%+2

5%
+ 2

_ 5%
+ 1

·

25% - 16%
B2. COKpaTHTe ,D;p06h: a) ;

5% + 4%

169% + 13%
B3. COKpaTHTe ,D;P06h: a) ;

13% + 1

4zr + 48%
B5. COKpaTHTe ,D;P06h: a) ;

14% + 16%

gz+I+ 3
%+2

B6. COKpaTHTe ,D;p06h: a)
4%+2_4%+1

;

B7. COKpaTHTe ,D;P06h:

gx+l+gx+3+3%+2
a)

·

5% + 2
+ 14 · 5%

'

4%+1 + 4%+2 + 4%+3
6) .

7%
+ 2

+ 35 · 7%

4% + 4-%
88. a) YnpOCTHTe BhIpameHHe g(2x)

- 6g2(x), eCJlH g(x) =
.

6

7% + 7-%

6) YnpocTHTe BhIpameHHe g(2x)
- 2g2(x), eCJlH g(x) =

.

2
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5% - 5-%
B9. a) YnpOCTHTe BhIpameHHe {(2x)

- 8g2(x), eCJlH g(x) = H

8

{(x) =

5% + 5-
x

.

8

� _ 2-
X

6) YnpocTHTe BhIpameHHe {(2x)
- 14g2(x), eCJlH g(x) = H

14

{(x) =

� + 2-%
.

14

BI0. a) HaH,D;HTe 3HaqeHHe BhIpameHHH (6
a

-

6)
· 6

a

, eCJlH 6
a

- 6-
a

= 6.

6) HaH,D;HTe 3HaqeHHe BhIpameHHH (4
a

-

4). 4
a

, eCJlH 4
a

+ 4-
a

= 4.

YpOBeHb C

36% + 2 · 54% + 81%
Cl. COKpaTHTe ,D;P06h: a)

18% + 27%

.

, 6)
16

X

+ 2 · 40X + 100X

8% + 20X

C2. COKpaTHTe ,D;P06h:

25% + 3 · 15% + 2 · g.r
a)

5% + 2 · 3%

.

,

64
%

+ 4 · 56% + 3 · 4 g.r
6) .

8% + 3 · 7%

C3. a) Haii,D;HTe {(2), eCJlH {(x) = (
#(Z¥

) -X;
(#r

6) HaiiAHTe f( -1), eCJIH f(x) = ( ���2 JX .

C4. HaH,D;HTe 3HaqeHHe BhIpameHHH:

-b �+4.2"
a)2

a

,eCJlH =-7;
�-2.2"

7
a

+3.7
b

6) 7
a-b

,
2eCJlH

b
=

·

7
a

+7

C5. a) CpaBHHTe {(160) H g(240), eCJlH {(x) = 5%, g(x) = 3%.

6) CpaBHHTe {(270) H g(450), eCJlH {(x) = 5%, g(x) = 4%.

C6. a) CpaBHHTe {(61) H g(76), eCJlH {(x) = 6% H g(x) = 4%.

6) CpaBHHTe {(33) H g(41), eCJlH {(x) = 6% H g(x) = 4%.

C7. a) PaCnOJlOmHTe qHCJla {(44), g(33), h(22) B nOpH,D;Ke y6hIBaHHH,
eCJlH {(x) = 7%, g(x) = 8%, hex) = 9%.

6) PaCnOJlOmHTe qHCJla {(60), g( 45), h(30) B nOpH,D;Ke B03paCTa-

HHH, eCJlH {(x) = 5%, g(x) = 7%, hex) = 3%.

C8. a) HaH,D;HTe 3HaqeHHe BhIp8JKeHHH (5
- 5

2

%)2 · 5-% + (5
- 5-

2

%)2 ·

5%,

eCJlH 5% + 5-% = 5.

6) HaH,D;HTe 3HaqeHHe BhIp8JKeHHH (4 + 2
2

%)2 · 2-% + (4 + 2-
2

%)2 ·

2%,

eCJlH 2% + 2-% = 4.
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C9. a) BhIqHCJlHTe f(ll)
-

f(-ll), eCJlH

fi x = ((
3% - 5%

J
2

_

(3% + 5%)2 - 8.15%

)
2

54x
( )

5
x

25
x

-15
x

9' 225
x

- 6' a3 x
· 5

x

+ 3
4x

'

6) BhIqHCJlHTe 1(-4)
-

1(4), eCJlH

f(x) = ((
7% - zr

)
2

_

(7% - zr)2 _ 4 .14%

)
2

24x

zr 4% -14% 9.196% - 6. 7
3 %

· zr + 7
4 %

·

Cl0. a) CpaBHHTe qHCJIa f(
-

: ) H f(
-

� ). eCJIH

f(x) =
(i4f -9

:
(i4f.s

x

-3

_

6
_ 9.

(
5

)
%

(
5

)
0,5%

(
5

)
1,5%

(
�

)
-O,O%

-
- 3 - + 9 - + 27

14 14 14 14

6) CpaBHHTe qHCJIa f(
-

1

7

2 ) H f(
-

� ). eCJIH

( )
x

( f
.sx

2 2
- -9 - +3

f(x) =
7

:
7

+
6

- 9.

( )
%

( )
0,5%

( )
1 ,5%

(
2

)
-0 ,0%

� + 3 � + 9 � - 27
-

7 7 7 7

/

/2.6. norapM�MMlieCKMe Bblpa)l(eHMR
.. - - - -- -

--- - -- -
-

- -- - - -- - - - - - --

YpoBeHb A

AI. HaH,D;HTe:

a) loga(ab), eCJlH logab
= 17;

A2. HaH,D;HTe:

as
a) loga-' eCJlH logab

= -6;
b

A3. HaH,D;HTe 3HaqeHHe BhIpameHHH:

a) 10g�aS, eCJlH logb a = 4;

6) log:a
7

, eCJlH logba
= 3.

A4. HaH,D;HTe:

a) loga(a
7

b
8

),. eCJlH logab
= -13;

6) loga(a8bl�, eCJlH logab
= -6.

38 Inasa 2

6) loga(a
3

b), eCJlH logab
= 6.

a

6) logas' eCJlH logab
= -11.

b



A5. HaH�HTe 3HaqeHHe BhIpameHHH:

I
s

I
18

a) ogcrt C , ecJlH

OgdC=r;;
A6.

A7.

A8.

A9.

HaH�HTe 3HaqeHHe BhIpameHHH:

a) 10g b �, eCJIH logba
= 3;

HaH�HTe 3HaqeHHe BhIpameHHH:

a) loga t , eCJIH loga b = 8;

HaH�HTe 3HaqeHHe BhIpameHHH:

4 10g d
c 4

a) , eCJlH loge a = -;

logda 5

HaH�HTe 3HaqeHHe BhIpameHHH:

a) logJ6k + IOg6 kS + 3, ecJlH log6k
= 2;

6) logJ7k+log 7 k"+I, eCJlH log7k=7.

7 16

6) logJJ c , eCJlH logd c =-.

7

6) 10g b �, eCJIH logba
= 7,

6) loga 4¥ ' eCJIH loga b = 5,

6)
510 g d

c

,

logd a

5
eCJlH loge a =

-.

9

AI0. HaH�HTe 3HaqeHHe BhIpameHHH:

a) logb(d8a�, eCJlH logbd
= -5 H logba

= -8;

6) logb(d
7

a
3

), eCJlH logbd
= -1 H logba

= -7.

YpoBeH. B

logy x
3

.

,

log S
x

Y

lo g
3 a2
b .

log�a
'

IOr3 X
"

y

IOg;X
a

'

log3x
·

logy 3
.

logy�
'

B5. HaH�HTe 3HaqeHHe BhIpameHHH:

Bl. COKpaTHTe �P06h: a)

B2. COKpaTHTe �P06h: a)

B3. COKpaTHTe �po6h: a)

84. COKpaTHTe �p06h: a)

log y
x

S

6)
log 3 x

y

10�a3
6)

IO�aa'
b

.

log "x
3

6) lo;'ax'l
'

y

6)
logz5 .10gsY

.

logz y"

4

a) loga(a+l).log a + 1 (a+2), eCJlH loga+2 a =-;
3

4

6) loga + la
·

loga + 2(a + 1), eCJlH loga(a + 2) =
-.

5



B6. Haii�HTe 3HaqeHHe BhIp8JKeHHS:

a) log b3
a .log c

b
5

.log d7 c, eCJlH log a
d =!;

6

6) logb a3 ·

log sb .logd c7 , eCJlH loga d =�.
e

21

log i-a)3
COKpaTHTe �p06h: a)

b

2
;

log(_b) a

B8
logba4 -log,,(-a).

. COKpaTHTe �p06h: a) ,

210g b lal

B7.
log(-b)a

4

6)
log

b
4 (-a)

10gb a
2

+ log,,( -a)
6)

410g b lal

loge� + loge<-b)
B9. COKpaTHTe �p06h: a)

b
;

10g�lal
BI0. a) CpaBHHTe qHCJla f(2) H g(2), eCJlH

g(x) =

logx(x + 3).

6) CpaBHHTe QHCJla f(4) H g(4), eCJlH f(x) =

logx + I(X + 22), a

g(x) =

logx(x + 11).

YpOBeH. C

loga(x
- y)8 .

Cl. COKpaTHTe �p06h: a) ,

10ga(Y
-

x)

6)
loge ab -

loge< -a)

10g�lbl

f(x) =

logx + I(X + 6), a

loga(x
_ y)7

6)
logaly

-

xl

C2. COKpaTHTe �p06h:

a)
log�7a) .loga(7a)

; 6)
log13 b + logb 13 + 2

log7a + loga 7 + 2 logla(13b) .log,,(13b)

C3. YnpOCTHTe:

a) 5log c (a
2

- b
2

)
-

2log c la
- bl- 31og e (b

-

a);

6) 7log c (a
2

- b
2

)
-

3log e la + bl- 4Iog e (-a
-

b).

C4. YnpocTHTe:

a) logb(a
2

- 3a + 2) -logbla
-

21-1ogb(1
-

a);

6) logb(a
2

- 4a + 3) -logbla
-

11-logb(3
-

a).

C5. YnpocTHTe:

a) logc(a
2

- 8ab + 12b
2

) -logbla
-

2bl-Iog (6b
-

a);

6) logc(a
2

- tab + 10b
2

) -logbla
-

5bl-Iog b (2b
-

a).

C6. Haii�HTe 3HaQeHHe BhIp8JKeHHS:

a
3

n �

a) 10g b

J5 .fi
+ 41og�(�35 + 12), eCJlH log a

b = 0,2;
5+ 7

as n �

6) 10g b

J3 JU
+ 21ogt'b(�33 + 14), eCJlH log a

b = 0,4.
3 + 11
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C7. YnpOCTHTe:

a) (7 -loga(a
7

b»(13 -logb(ab
I3

»;.

6) (5 -loga(a
5

b»(17 -logb(ab
I7

».

C8. HaH,D;HTe HaHMeHhmee B03MomHoe 3HaqeHHe BhIp8JKeHH$I npH

a>l, b>l:

a) 3log b
a + 12log a

b + 15;

6) 4log b
a + 9log a

b + 13.

C9. HaH,D;HTe HaH60Jlhmee B03MomHoe 3HaqeHHe BhIpBJReHH$I:

a) log2(4
- 4b

2
+ 4ab -

a
2

) + log7(10b
- b

2
-

18);

6) log3(9
- 4a

2
- 4ab - b

2

) + log7(12a
-

a
2

-

31).
YK8JKHTe 3HaqeHH$I a H b, npH KOTOphIX OHO ,D;OCTHraeTCH.

CI0. HaH,D;HTe HaH60Jlhmee B03MomHoe 3HaqeHHe BhlpameHHH:

a) log4a2 _ 20a + 27
8 + log25b 2

_ 20b + 9
25 ;

6) log4a 2
-12a + 12

27 + loglW _ 24b + 16
49 ·

YK8JKHTe 3HaqeHH$I a H b, npH KOTOpbIX OHO ,D;OCTHraeTCH.

Ani e6pa�1LteCk�1t: Bblpa>KeHMR 41



t

'-
....

r AaBa 3. YpaBHeH��

AI.

3.1. Ll.enble ypaBHeHMR
. - ----,

YpoBeH. A

HaH,D;HTe KopeHh ypaBHeHHS:

a) 2x - 1 = lOx + 3; 6) 10 - 2x = -4x + 3.

4 4

6) -x = 4-.
7 7

6)
5

x
2

= 30
5

.

8 8

A2.
5 5

PemHTe ypaBHeHHe: a) -x = 5-;
6 6

222
PemHTe ypaBHeHHe: a) -x = 2-;

3 3

A3.

A4. PemHTe ypaBHeHHe:

a) x
2

- 81 = (x
- 9)2; 6) x

2
- 49 = (x

- 7)2.

A5. a) PemHTe ypaBHeHHe 2x
2

-

x
- 45 = O. ECJlH ypaBHeHHe HMeeT

60Jlee o,D;Horo KOpHS, B oTBeTe yK8JKHTe MeHhmHH H3 HHX.

6) PemHTe ypaBHeHHe 4x
2

+ x -18 = O. ECJlH ypaBHeHHe HMeeT

60Jlee O,D;HOro KOpHS, B OTBeTe YKamHTe 60JlhmHH H3 HHX.

A6. PemHTe ypaBHeHHe:

a) (x
- 15)2 = 11(x

-

15); 6) (x
- 8)2 = 9(x

-

8).

A 7. PemHTe ypaBHeHHe:

a) (3x
- 4)2 = (3x

- 5)2;

A8. HaH,D;HTe KopeHh ypaBHeHHs:

a) (x
- 2)3 = 27;

6) (2x + 9)2 = (2x + 11)2.

6) (x
- 3)3 = 64.

A9. PemHTe ypaBHeHHe:

a) 14x + 51 = 6; 6) 16x + 51 = 4.

AI0. a) YKamHTe HOMepa Tex ypaBHeHHH, KOTophIe He HMelOT OTpH�a-

TeJlhHhIX KopHeH:

1) x
2

-6x+11=0; 3) x
3

-5x
2

-2=0;

2) x
4

- 5x + 5 = 0; 4) x
2

- 3x - 10 = O.

6) YKamHTe HOMepa Tex ypaBHeHHH, KOTophIe He HMelOT OTpH�a-

TeJlhHhIX KopHeH:

1) x
2

- 2x - 8 = 0;

2) x
3

- 4x
2

- 5 = 0;

3) x
4

- 3x + 11 = 0;

4) x
2

- 4x + 9 = O.

YpoBeH. B

Dl. PemHTe ypaBHeHHe:

a) 4x
3

= 25x; 6) 16x
3

= 49x.



B2. PemHTe ypaBHeHHe:

a) x.J2 + x..J18 + 4J2 = x..J50 + J8;

6) x.J2 + x..J72 + aJ2 = x..J128 + ..J98 .

B3. PemHTe ypaBHeHHe:

a) x
4

- 10x
2

+ 9 = 0; 6) x
4

- 13x
2

+ 36 = O.

84. PemHTe ypaBHeHHe:

a) x
4

+ 3x
2

- 1 = 0; 6) 9x
4

+ 8x
2

- 1 = O.

B5. PemHTe ypaBHeHHe:

a) 14x
-

51 = 5x -

4; 6) 13x + 81 = 8x + 3.

B6. PemHTe ypaBHeHHe:

a) Ix
2

- 11 = Ix
2

- 71; 6) Ix
2

- 71 = Ix
2

-

111.
B7. PemHTe ypaBHeHHe:

a) 15x
2

- 3x - 21 = -5x
2

+ 3x + 2; 6) 14x
2

-

X
- 31 = -4x

2
+ x + 3.

DB. PemHTe ypaBHeHHe:

a) (x
2

-1)2+(x
2

-6x-7)2=0; 6) (�-49)2+(�+4x-21)2=0.

B9. PemHTe ypaBHeHHe:

a) (x
2

- X)2 -

14(x
2

-

x) + 24 = 0; 6) (x
2

+ X)2 - 8(� + x) + 12 = O.

BI0. a) K8.KHe H3 yrBepm,D;eHHH 0 KOpHHX ypaBHeHHH

x
3

- 6789x
2

- 9876 = 0 HCTHHHhI:

1) ypaBHeHHe HMeeT no KpaHHeH Mepe O,D;HH oTpH�aTeJlhHhIH KO-

peHh;

2) ypaBHeHHe HMeeT He MeHee ,D;BYX OTpH�aTeJlhHhIX KopHeH;

3) ypaBHeHHe He HMeeT OTpH�aTeJlhHhIX KopHeH;

4) Bce KOpHH ypaBHeHHH oTpH�aTeJlhHhI?

6) KaKHe H3 YTBepm,D;eHHH 0 KOpHHX ypaBHeHHH

x
3

- 2345x
2

- 5432 = 0 HCTHHHhI:

1) ypaBHeHHe He HMeeT OTpH�aTeJlhHhIX KopHeH;

2) ypaBHeHHe HMeeT He MeHee ,D;BYX OTpH�aTeJlhHhIX KopHeH;

3) ypaBHeHHe HMeeT no KpaHHeH Mepe O,D;HH oTpH�aTeJlhHhIH KO-

peHh;

4) Bce KOpHH ypaBHeHHH oTpH�aTeJlhHhI?

YpoBeH. C

Cl. PemHTe ypaBHeHHe:

a) (x
2

+ 5x + 1)2 + 2x
2

+ lOx = 1;

C2. PemHTe ypaBHeHHe:

a) 2x
4

-

x
2

(x + 2)
-

(x + 2)2 = 0;

6) (�+ 6x+ 1)2+ 3�+ 18x= 1.

6) 3x
4

+ 2.r(x -

2)
-

(x
- 2)2 = o.
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C3. PemHTe ypaBHeHHe:

a) (x
2

+ 4x + 3)2 + (x
2

- 2x - 15)2 = 36(x + 3)2;
6) (x

2
+ x

- 20)2 + (x
2

+ 8x + 15)2 = 25(x + 5)2.

C4. PemHTe ypaBHeHHe:

a) Ix
2

+ llx + 281 = Ix
2

-141; 6) Ix
2

-llx + 241 = Ix
2

-121.

C5. PemHTe ypaBHeHHe:

a) Ix
2

-

41 + Ix
2

-

91 = 2x
2

-

13; 6) Ix
2

-

11 + Ix
2

- 161 = 2x
2

- 17.

C6. PemHTe ypaBHeHHe:

a) (x
2

+ 3x - 4)2 + (x
2

+ 2x - 3)2 = (x
2

+ x
- 2)2 + (x

2
- 1)2;

6) (x
2

+ 4x + 3)2 + (x
2

+ 3x + 2)2 = (x
2

- 1)2 + (x
2

-

X
- 2)2.

C7. PemHTe ypaBHeHHe:

a) (8x
- 25)17 + (2x + 5)34 = 0; 6) (12x

- 49)25 + (2x + 7)50 = o.

C8. a) YpaBHeHHe (x + 3)(x
2

- 5x + 4) = (x
-

4)(x
2

+ 2x -

3):

1) He HMeeT KopHeii;

2) HMeeT 1 KopeHh;

3) HMeeT 2 pa3J1HqHhIX KOpHH;

4) HMeeT 3 pa3J1HQHhIX KOpHH;

5) HMeeT 6eCKOHeQHO MHoro KopHeii.
YKamHTe HOMep HCTHHHoro YTBepm,D;eHHH.

6) YpaBHeHHe (x
-

4)(x
2

- 6x + 5) = (x
-

5)(x
2

- 5x + 4):

1) He HMeeT KopHeii;

2) HMeeT 1 KopeHh;

3) HMeeT 2 pa3J1HQHhIX KOpHH;

4) HMeeT 3 pa3J1H�HhIX KOpHH;

5) HMeeT 6eCKOHeQHO MHoro KopHeii.
YKamHTe HOMep HCTHHHoro YTBepm,D;eHHH.

C9. Haii,D;HTe Bce naphI (x; y) QHCeJl x H y, ,D;J1H KOTOphIX:

a) Ix
2

-

7y + 61 + (x + 2y
- 3)2 = 0;

6) Ix
2

-

5y + 41 + (x
-

3y + 2)2 = o.

CI0. Haii,D;HTe Bce naphI (x; y) �eJlhIX QHCeJI x H y, ,D;J1H KOTOphIX:

a) 3(x-l)2+4(y+2)2=7; 6) 2(x-3)2+3(y-2)2=5.

/3.2. Apo6HO-paL\MOHanbHble ypaBHeHMR
____ --- ---- �---- -- -- I

YpoBeHb A

Al H
u

)
1

_

_
_

1

,

.

6)
1 1

. aH,D;HTe KopeHh ypaBHeHHH: a --.

x + 9 4 3x + 1 7

1

; 6)
1

6x - 2 7 x + 11

1
A2.

1

Haii,D;HTe KopeHh ypaBHeHHH: a)
5x-3 6x+8
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A3. PemHTe ypaBHeHHe: a)
2 5x

6)
3 4x

.

---, ---.

5x 2 4x 3

A4. Ha�HTe KopeHh ypaBHeHHH: a)
x-46

6)
x+25

- -3. --1-

,
-

.

x+2 x-3

A5. PemHTe ypaBHeHHe: a)
-4x + 7

6)
-9x + 15

x-
·

x=-

, .

x-10 x-7

A6.
12

a) PemHTe ypaBHeHHe
2

= 1. ECJIH ypaBHeHHe HMeeT 60Jlee
x +8

oAHoro KOpHH, B OTBeTe 3aTIHmHTe 60JlhmHH H3 KopHeH.
23

6) PemHTe ypaBHeHHe
2

= 1. ECJlH ypaBHeHHe HMeeT 60Jlee
x +7

oAHoro KOpHH, B OTBeTe 3anHmHTe MeHhmHH H3 KopHeH.

P a)
x - 5

_

x - 5
.

, 6)
x + 2

_

x + 2
emHTe ypaBHeHHe:

x + 2 2x + 1 3x + 5 5x + 3

A7.

AS. PemHTe ypaBHeHHe:

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

= 0;
x

2
- 2x - 3

A9. PemHTe ypaBHeHHe:
1

a) = 1;
IX-41

6)
(x + 2)(x - 4)(x + 1)

= o.
� + 3x + 2

1

6) = 1.

Ix+31

YpOBeHb B

Bl. PemHTe ypaBHeHHe: a)
� - x - 12

- o. 6)
� + 2x-15

= o.
� - 5x + 4

-

,

� + x-12

B2. PemHTe ypaBHeHHe: a)
5 3

6)
6 1

- + - - 2 = 0;
x2

-

x

- 5 = O.
x2 x

B3. PemHTe ypaBHeHHe: a)
y-1 1

6)
y+1 4_ 1- + - = 1;

Y y2 ----;-
-

y2
-

·

84. PemHTe ypaBHeHHe: a)
x+3 6 1

6)
x+4 4 7

=-+
.

=-+,

x+2 x x+2 x-3 x x-3

B5. PemHTe ypaBHeHHe: a)
2x-1 1

6)
2x-1 2

-1 ·
= 1 + -.

-

--,

x+2 2x x-4 5x

00. PemHTe ypaBHeHHe:

a)
x-15 2

6)
x+14 3

+
- 2. + - = 3.-

,

x(x + 7) x+7 x(x + 1) x+1
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B7. PemHTe ypaBHeHHe:

a)
y-5

+
4

= _ ;4 ;

y-3 y+3 y -9

B8. PemHTe ypaBHeHHe:

a) 2( 7X;5 r -11. 7X;5 +15=0;

6)
y + 1

y+2

1
-=-

y-2

4

y2_4.

6) 5(
4X

x

+ 7

r + 3. 4X;
7

- 2 = O.

B9. PemHTe ypaBHeHHe:

a) 2P(x
-

4) + 3P(x
-

3) = 2P(-4), eCJlH P(t) =�;
t+5

6) 2P(x + 4) + P(x + 3) = 4P(7), eCJlH P(t) = �.
t-5

BI0. YK8JKHTe HOMepa
u

Tex ypaBHeHHH, KOTophIe He HMelOT nOJlOmH-

u

TeJlhHhIX KopHeH:

a) 1)
x

4
+5

3)
6-4x

- 1. - 2.--

,
-

,

4x 3-x

2)
3x-5

4)
x

2
+ 8x + 7

-1. --2-

,

3�+11x+9
-

.

5x-3

6) 1)
x

6
+7

3)
12 -7x

- 1. - 3.-
-

,
-

,

2x 4-3x

2)
x-4

4)
2x

2
+ 15x + 6

-1. --2-

,

�+13x+25
-

.

4x-1

Cl.

C2.

C3.

C4.

YpOBeHb C

PemHTe ypaBHeHHe:

a)
3x+2

+
2x+3

=_2;
2x + 3 3x + 2

PemHTe ypaBHeHHe:

a)
5

= � _

4x + 4
.

x
2

+ 2x + 4 x - 2 x
3

- 8
'

4x - 3 3x - 4
26) + =.

3x - 4 4x - 3

1 6x+9

x
3

- 27

·6)
4

x
2

+ 3x + 9

=--

x-3

2 12
PemHTe ypaBHeHHe: a) x =�;

1+-
x

2 6

6) x
=�.

I--
x

PemHTe ypaBHeHHe:

x
2

x

a) + = 2;
x+2 �-2

� x

6 ) + = 2.
x+6 �-6
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C5. PemHTe ypaBHeHHe:

a) (
3X_2

)
2

+ (
3X+2

)
2

=2.
9�-4

;

4x+3 4x-3 16�-9

6) (
2X_3

)
2

+ (
2X+3

)
2

=2.
4�-9

.

3x+4 3x-4 9�-16

C6 P )
2 -7x

3

2 7. emHTe ypaBHeHHe: a = x -

;
x

6)
3-5x

3

= 3x - 5.
x

C7. HaH,D;HTe MeHhmHH KopeHh ypaBHeHHH:

2 24 2 144

a) x - x = 14 -

2
; 6) x - 5x = 30 -

�
.

x - x - 5x

CS. PemHTe ypaBHeHHe:

a)
2x+1 5 7 x+9 12

+ - + +
.

x-3 x+4 x-3 x+4 x
3

+x
2 -12x+12'

2x-1

6)
x+3

5 7 x+1 11
+-=- +-+ .

x-4 x+3 x-4 x3-�-12x+11

C9. PemHTe ypaBHeHHe:

a)
� + 2x + 1

_

3x
= 1;

�+x+1 x
2

+2x+1

CI0. PemHTe ypaBHeHHe:

412

a) =-+-;

I� + 10xl 25 5x

x
2

- 4x + 2

6)
x

2
- 2x + 2

3x
= 1.

x
2

+ 2x + 2

4 5

6) = 1 + -

Ix
2

+ 5xl x

·

/3.3. MppaqMoHanbHwe ypaBHeHMII

YpoBeHb A

1 1 1 1
AI. HaH,D;HTe KOpeHh ypaBHeHHH: a) - = -; 6) - -

£ 8 £
-

6.

A2. HaH,D;HTe KOpeHh ypaBHeHHH: a) � x + 72 = 9; 6) � 5x + 21 = 4.

A3. HaH,D;HTe KopeHh ypaBHeHHH: a) � x + 9 = 5; 6) � x - 3 = 3.

A4. HaH�HTe KopeH!> ypaBHeHH.R: a) J7X;18 =5; 6) J7x1�41 =3.
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A5.

A6.

a)
� - 4

_

_ 0,
.

6)
x2 -16

-

_ o.PemHTe ypaBHeHHe:

�-3x �-4x

PemHTe ypaB HeHH e:

a) (x
2

- 36) � 4 - x = 0; 6) (x
2

- 64) � 5 - x = o.

A7. PewHTe ypaBHeHHe: a) x2;;X+8 =0; 6) x2�7X+16 =0.
x-2 x-4

AS. PemHTe ypaBHeHHe:

a) (x - 8)(x + 6) � 3 - x = 0; 6) (x - 9)(x + 5) � 2 - x = o.

A9. PemHTe ypaBHeHHe:

a)
(x-l)(x-5)(x-9)

= 0;
�x -1 - 2

AI0. Pem HTe ypa BHeHHe:

a) � (2x - 3)2 = 3;

6)
(x - 3)(x -7)(x -13)

= o.

�x-3 -4

6) � (4x _7)2 = 5.

YpoBeHb B

Bl. a) PemHTe ypaBHeHHe � -48 -14x = -x. ECJlH ypaBHeHHe HMeeT

60Jlee OAHoro KOpHH, YK amHTe 60Jl hmHH H3 HHX.

6) PemHTe ypaBHeHHe � -40 -13x = -x. ECJlH ypaBHeHHe HMeeT

60Jlee OAHoro .KOPHH, YKamHTe MeHLmHH H3 HHX.

B2.

B3.

B4.

B5.

PemHTe ypaBHeHHe: a) �7x - 5 = x -7;

PemHTe ypaBHeHHe: a) � 5 - 2x = 2x - 5;

PemHTe ypaBHeHHe: a) 5£ = 4x + 1;

�x-3 �x-3PemHTe ypaBHeHHe: a) = ;
5x+7 7x+9

6) �5x + 4 = x - 4.

6) � 9-4x =4x-9.

6) 5£=3x+2.

�x-2 �x-2
6) =

.

7 x - 8 2x - 3

B6. Pem HTe YPaBHeH He:

a) � (x-5)(x-2)= � x-5;

B7.

B8.

48

6) � (x - 8)(x - 4) = � x - 8.

PemHTe yp aBHe HHe:

a) (x + 4) � x - 3 = � x - 3; 6) (x + 5) � x - 2 = � x - 2.

�X+3 2 � 3PewHTe ypaBHeHHe: a)
2

= x + ; 6)
'13

= x -

·
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B9. PeWHTe ypaBHeHHe: a) .J x - 5 = � X2 - 25;

BI0. PeWHTe ypaSHeHHe: a)
�4� - 9

= 5;
� 3 - 2%

6) .Jx - 3 = J x
2

- 9.

6)
�9�-4

= 4.

� 2 - 3%

Yp08eHb C

Cl. PewHTe ypaBHeHHe:

a) (4x
2

- 4x - 3) �4� -12x + 5 = 0;

6) (9x
2

+ 6x - 3) �9 x2 + 18x + 5 = O.

C2. Pew HTe ypaBHe HHe:

a) � X2 + 3x + 2 + � X2 - 4 = 0; 6) � X2 + 4x + 3 + � X2 - 9 = O.

C3. PeW HTe yp aBHeHHe:

a) 1 .J 3x + 4 - 11 = 3; 6) 1 .J 4x - 3 -11 = 2.

C4. PemHTe ypaBH eHHe:

a) x
2

+ x - 2 � X2 + x + 4 = 4; 6) x
2

+ x - 2 � X2 + x + 5 = 10.

C5. HaH,D;HTe Bce 06� He KOp HH yp aBHeHHH:

a) X3 _X=� X2+9 H 2 � X2+9 =x
3

+x;

6) 3 J x
2

+ 6 = x
3

- 8x H x
3

- 4x = � x
2

+ 6.

C6. PemHTe ypaBHeHHe:

a) lX-l +9�=6; 6) �+16 lx+l =8.
x + 1 V 2x - 1 � 2x + 1 x - 2

C7. PeW HTe yp aBH eHHe:

a) � 3x+4- � 4x-7=1; 6) � 4x-11- � 3x+1=-1.

C8. PeW HTe yp aBHeHHe:

a) � 6x - 5 = Ixl-13x - 21 + 1; 6) � 2x-3 =lxl-13x-41+1.

C9. PemHTe ypaBHeHHe:

a) x(2x + 1) + 2 X�2Xx+l + 1 = 0;

CI0. PeWHTe ypaBHeHHe:

127

a) + = -;

� �-4x+5 � x2-4x+29 5

6) x(3x + 4) + 4 x�3X:4 + 4 = O.

215

6)
��-6x+l0

+

��-6x+13
=

2

'

,;tJ.�
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/ 3.4. TpMroHOMeTpM'IeCKM� ypaBHeHMR
J

Ypo8eH. A

Al. PemHTe ypaBHeHHe: a) sinx =

.J3
;

2

1
A2. PemHTe ypaBHeHHe: a) cosx =

J2
;

A3P )
. J2

. emHTe ypaBHeHHe: a Slnx = --;
2

.J3
A4. PemHTe ypaBHeHHe: a) cosx = --;

2

A5. PemHTe ypaBHeHHe: a) tgx = .J3 ;

6) sinx =

� .

1

6) cosx =
-.

2

6) sinx = _.!..
2

J2
6) cosx = --.

2

1

6) tgx =

.J3
'

6) tgx = -.J3.A6. PemHTe YPaBHeHHe: a) tg x = -1;

1tX

A7. PemHTe ypaBHeHHe: a) cos- = 0;
3

6)
· 1tX

1SIn - =
.

6

AS. PemHTe ypaBHeHHe:

a) (2sinx
-

1)(2cosx + 5) = 0;

6) (3sinx
-

4)(2cosx+ 1) = O.

A9. PewHTe ypaBHeHHe:

a)
(5x

-

81t)(8x
-

51t)
= 0;

�ainx

AI0. PemHTe ypaBHeHHe:

a)
coax

= 0;
ainx -1

6)
(5x

-

61t)(11x
-

51t)
= o.

�cosx

6)
sinx

= o.
coax -1

Yp08eH. B

Bl. PemHTe ypaBHeHHe,

TeJlbHLIH KopeHb:

. 1t(x -1) 1

a) SIn = --;
4 J2

u

B OTBeTe 3anHmHTe HaHMeHbmHH nOJlOmH-

B2.

6) sin
1t (X+4)

=_

.J3
.

3 2

1t(8x - 7) 1

a) PemHTe ypaBHeHHe COS =
-. B OTBeTe 3anHmHTe HaH-

3 2

MeHbmHH nOJlOmHTeJlbHLIH KopeHb.

6) PemHTe ypaBHeHHe cos
1t(x-8) =.!.. B OTBeTe 3anHmHTe H8.H-

3 2

60JlbmHH OTpHIJ;aTeJlbHLIH KopeHb.
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83. a) PemHTe ypaBHeHHe tg
1t(x + 9)

= .J3. B OTBeTe 3anHmHTe HaH-

6

MeHbmHH nOJlOmHTeJlbHbIH KopeHb.

6) PewHTe ypaBHeHHe tg
1t(2% + 1)

= � . B OTBeTe 3allHWHTe HaII-

6 ,,3

60JlbmHH OTpHIJ;aTeJlbHbIH KOpeHb.

84. PemHTe yp8.BHeHHe:

a) sin(-3x)cos3x =.!:.;
4

B5. PemHTe ypaBHeHHe:

a) 2cos
2

2x = 2sin
2

2x - J2;

6) sin(-2x)cos2x = 1� .

2,,2

6) 2cos
2

3x = 2sin
2

3x - .J3.

B6. PemHTe yp8.BHeHHe:

a) 3cos
2

x
- 7cosx + 4 = 0; 6) 4sin

2
x

- 11sinx + 7 = o.

B7. PemHTe yp8.BHeHHe:

a) 2sin
2

x + 5cosx - 5 = 0; 6) 3cos
2

x + 7sinx.- 7 = O.

88. PemHTe ypaBHeHHe: a) cos2x = 5cosx + 2; 6) cos2x = 13sinx + 7.

B9. PemHTe yp8.BHeHHe: a) sin2x = .J3cosx; 6) sin2x = -sinx.

6cosx -1_
0,

.

6)
5sinx - 2

= o.BI0. PeWHTe yp8.BHeHHe: a)
� �tgx tgx

Ypo8eH. C

Cl. PemHTe ypaBHeHHe:

a) (cosx + 2sinx)2 = 2 + 3sin
2

x;

6) (4cosx + sinx)2 = -1 + 15sin
2

x.

C2. PemHTe ypaBHeHHe:

a) Sin( 3x -

: ) = COs( x -

; } 6) Sin( x -

2

3

1t

) = COs( 3x +
6

5

1t

)-
C3. a) 1) PewHTe yp8.BHeHHe 2Sin( ;

- x ). COs( ; + x ) = .J3cosx.

2) Hafi,D;HTe Bce KOpHH 3Toro yp8.BHeHHH, npHHMJlema�He npo-

MemYTKY (-61t; -51t].

6) 1) PewHTe ypaBHeHHe J2sin(
3

2

1t
- x )- COs(

3

2

1t

+ x ) = cosx.

2) Hafi,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlema�He npo-

Mem}TTKY [-41t; -31t].
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C4. a) 1) PemHTe ypaBHeHHe sin2x + J2sinx = 2cosx + J2.

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH�JIem�He npo-

MemYTKY [1t;
5

2

1t

J.
6) 1) PemHTe ypaBHeHHe sin2x = sinx - 2cosx + 1.

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH�J1ema�He npo-

MemyrKY [
3

2

1t

; 31t J.
C5. a) 1) PemHTe ypaBHeHHe

5 8
+--4=0.

cos
2

x cos x

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH8,ZJ;J1ema�He npo-

MemyrKY [-
5

2

1t

; -1t J.
6) 1) PemHTe ypaBHeHHe

5 7
+--6=0.

sin
2

x sinx

2) HaH,D;HTe Bce KOpHH 3Toro YPaBHeHHH, npHH8,ZJ;J1ema�He npo-

MemyrKY [1t;
5

2

1t

J.
C6. a) 1) PemHTe YPaBHeHHe

5 3
---2=0.

sin
2

x sinx

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH8,ZJ;J1ema�He npo-

MemYTKY [1t;
5

2

1t

J.
6) 1) PemHTe ypaBHeHHe

5 7
+-+2=0.

cos
2

x cosx

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH8,ZJ;J1em�He npo-

MemyrKY [-
7

2

1t

;
- 21t J.

C7. a) 1) PemHTe ypaBHeHHe 4tg
2
x - � + 10 = O.

cosx

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH�J1ema�He npo-

MemYTKY [-
7

2

1t

; -21t J.
6) 1) PemHTe ypaBHeHHe 2tg

2
x + � + 4 = o.

cosx

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH�J1ema�He npo-

MemyrKY [31t;
9

2

1t

J.
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C8. a) 1) PemHTe ypaBHeHHe 4sin
4

x
- 11sin

2
x + 6 = O.

2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlem�He npo-

MemyrKY [-
9

2

1t

; -31t J
6) 1) PemHTe ypaBHeHHe 6cos

4
x

- 11cos
2

x + 4 = O.

2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlema�He npo-

MemyrKY [-
7

2

1t

;
- 21t J.

C9.
sin2x

_

_

(;;
3 .a) 1) PemHTe ypasHeHHe

�
".1

cosl � +

oX)
2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlema�He npo-

MemyrKY [-
5

2

1t

; -1t J
6) 1) PewHTe ypaBHeHHe

sin2x
= J2.

cos (
3

2

1t
- oX J

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlem�He npo-

MemyrKY [21t;
7

2

1t

J.
CI0 ) 1) P

2cosx-3 1
0. a emHTe ypaBHeHHe + =

.

2cosx - 1 2cos
2

X - cosx

2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlem�He npo-

MemyrKY [-41t;
-

5

2

1t

J.
2sinx-3 1

6) 1) PemHTe ypaBHeHHe +
2

= O.
sinx -1 sin x - sinx

2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHMJlema�He npo-

MemyrKY [-
3

2

1t

; 0 J.

/3.5. nOK838TenbHble yp8BHeHMR
I

Ypo8eHb A

AI. HaH�HTe KopeHb ypaBHeHHH: a) 8%
+ 5

= 64; 6) 3
2 -

%
= 81.

A2. HaH�HTe KopeHb ypaBHeHHH: a) ( )
%

- 3

:
= 16; 6) ( )

1-%

�
= 49.
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A3. Haii�HTe KOpeHh ypaBHeHHH: a) 4
5
%-1=4

4
%+1; 6) 5

4 %-5= 5
3x - 2

.

A4. Haii,D;HTe KopeHh ypaBHeHHH:

a) 2
5 %

- 6
. 2

1 - 4%
= 1; 6) 2

2 %
- 1

. 2-
4 %

- 3
= 16.

A5. HaH�HTe KOpeHL ypasHeHH.R: a) ( � r
+ 2

= 8%; 6) G r
- 8

= 3% .

A6. Ha:H�HTe KopeHh ypaBHeHHH:

a) 2
7 - 3

%=4
2

%; 6) 2
6

%+5=8
2

%.

A 7. Ha:H�HTe KopeHh ypaBHeHHH:

a) 4
2 %+ 1

= 0,16. 10
2x +

1; 6) 3%+4 = 1,5.2%+4.
AS. PemHTe ypaBHeHHe: a) 9. 4% = 4 · 9%; 6) 5. 2% = 2 · 5

x

.

A9. PemHTe ypaBHeHHe: a) 7%+
1

- 3. 7
x

= 196; 6) 3%+ 1_ 3% = 162.

AI0. PemHTe ypaBHeHHe:

a) (x -1) (x - 4). 9 Jx - 2
= 0; 6) (x - 2)(x -7). 9 Jx - 5

= o.

Bl.

B2.

B3.

84.

B5.

Ypo8eHb B

PemHTe ypaBHeHHe:

a) 36%+
1

+ 35 · 6% - 1 = 0;

PemHTe ypaBHeHHe:

a) (5x-4).3
4

%-5=5x-4; 6) (5x-7).9
7
%+5=5x-7.

� -16
= 0,

.

3x2 -3
PemHTe ypaBHeHHe: a) 6) = O.

x-2 x-I

5�-2x 125 �+3x
PemHTe ypaBHeHHe: a) = -; 6)

x+l x+1 x+4

6) 4%+
2

+ 15 · 2% - 1 = O.

16

x+4

7� - 8
- 7

PemHTe ypaBHeHHe: a) = 0;
.J 4 -

x -l

6
x2 - 15

_ 6
6 ) = O.

.J5
-

x -1

B6. PemHTe ypaBHeHHe:

a) 3
2
%+1=27+53.3%+3

2

%;

6) 5
2
%+1=25+74.5%+2.5

2
%.

B7. PewHTe ypaBHeHHe: a) 35
1 -%

= G T% · 7%;

88. PemHTe ypaBHeHHe:

a) O,125.43%-9=( � T%;

6) 63
3 - %

= ( � )
-%

. 9% .

6) O,25.45%-16=( � T%.
........
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B9.
1 4%

PemHTe ypaBHeHHe: a) = ;
4% + 3 4% + 24

6)
3% + 4

1 ax
-

ax + 18

BI0. PemHTe ypaBHeHHe:

a) 5
2 %

+ 5-
2 %

= 2; 6) 6
2 %

+ 6-
2 %

= 2.

Ypo8eHb C

Cl. PemHTe ypaBHeHHe:

a) 4. 25% + 3 · 20% - 10 · 16% = 0; 6) 5 · 9% + 7 · 15% - 6 · 25% = O.

C2. PemHTe ypaBHeHHe:

a) 8
1 + �

- 8 · 8
1 - �

= 56; 6) 51
+ x2

- 5 . 5
1 - �

= 20.

C3. PemHTe ypaBHeHHe:

a) 121.13�-9 -13 .11�-8 = 169 .11�-9 -11.13�-8;

6) 169. 8�-6 - 8 .13�-5 = 64 .13�-6 -13. 8�-5.

C4. PemHTe ypaBHeHHe:

a) 25
2 v'%+3

- 6. 5
2 v'%+3

+ 5 = 0;

C5. PemHTe ypaBHeHHe:
1 1

%-- %+-

a) 4%-13.3 2=3 2_7.�%-1;

6) 9 v'%
- 2

- 4 . 3 v'%
- 2

+ 3 = o.

1 1
%-- %+-

6) g.r - 2 . 7
2

= 7
2

_ 4 . 3
2 % - 1

.

C6.
7% - 2 · 7-% 5

PemHTe ypaBHeHHe: a) =-;
7% + 2 · 7-%. 9

5% - 2 · 5-%
6)

5% + 2 · 5-%

3
-

-.

7

C7. PemHTe ypaBHeHHe:

a) .!. ( � )
X

+ 5-
x

= �;
5 J5 25

6) : ( � r + 6-
x

= : ·

C8. PemHTe ypaBHeHHe:

a) 3
2 %+ 1

= 27 + 53 · 3% + 3
2

%;

6) 5
2
%+1=25+74.5%+2.5

2
%.

C9. PemHTe ypaBHeHHe:

( )
C082%_3

( )
cotl-%_2

a) gsm2x + 72 = 3 � ; 6) 48in
2

x

+ 12 = 4 � .

CI0. a) 1) PemHTe ypaBHeHHe 15
COS %

= 3
COS %. (0,2)-SiDX.

2) HaH�HTe Bce KOpHH 3Toro ypaBHeHHH, npHHa.,n;J1em�He npo-

Me>KYTKY [-3n; -

3

2

1t

J.
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B9.
1 4%

PemHTe ypaBHeHHe: a) = ;
4% + 3 4% + 24

6)
3%+4

1 3%

ax + 18

BI0. PemHTe ypaBHeHHe:

a) 5
2 %

+ 5-
2 %

= 2; 6) 6
2 %

+ 6-
2 %

= 2.

YpOBeHb C

Cl. PemHTe ypaBHeHHe:

a) 4.25%+3.20%-10.16%=0; 6) 5.9%+7.15%-6.25%=0.

C2. PemHTe ypaBHeHHe:

a) 81+� - 8. 81-� = 56; 6) 51+� - 5. 51-� = 20.

C3. PemHTe ypaBHeHHe:

a) 121.13
x2 - 9

-13 .11x2-s = 169 .11�-9 _1°1.13
x2 - s

;

6) 169. 8�-6 - 8 . 13
x2 - s

= 64 . 13
x2 -6

-13. 8�-s.

C4. PemHTe ypaBHeHHe:

a) 25
2 v'x+3

- 6. 5
2 v'x+3

+ 5 = 0;

C5. PemHTe ypaBHeHHe:
1 1

%-- %+-

a) 4%-13.3 2=3 2_7.�%-1;

6) 9 v'%-2
- 4. 3 v'%-2

+ 3 = O.

1 1
%-- %+-

6) gz - 2 . 7
2

= 7
2

- 4 . 3
2 % - 1

.

C6.
7% - 2 · 7-% 5

PemHTe ypaBHeHHe: a) =-;
7% + 2 · 7-%. 9

5% - 2 · 5-%
6)

5% + 2 · 5-%

3
-

-.

7

C7. PemHTe ypaBHeHHe:

a) ! ( � )
%

+ 5-% = �;
5 J5 25

6) : ( ]a J + 6-% = � ·

C8. PemHTe ypaBHeHHe:

a) 3
2 %+ 1

= 27 + 53 · 3% + 3
2

%;

6) 5
2 % + 1

= 25 + 74. 5% + 2 · 5
2

%.

C9. PemHTe ypaBHeHHe:

( )
C082%_3

( )
d%_2

a) g"in
2

%+72=3 � ; 6) 4
sin2

%+12=4 � .

CI0. a) 1) PemHTe ypaBHeHHe 15
coax

= 3
C08 %. (0,2)-siDX.

2) HaH,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHHa.,n;J1ema�He npo-

Me>KYTKY [-31t;
-

3

2

1[

J.
Y'\1�HeHv1q 55



6) 1) PemHTe yp8BHeHHe 14
sinx

= (0,5)cos.r
· 7

sinx
.

2) Haii,D;HTe Bce KOpHH 3Toro ypaBHeHHH, npHH8.AJlema�He npo-

MemYTKY [-41t;
-

5; J.

,/3.6. norapMcI»MM"IeCKMe ypaBHeHMR
� -�

YpoBeHb A

AI. Haii,D;HTe KopeHh ypaBHeHHH:

a) log3(7x
-

15) = 3; 6) log2(3x + 1) = 4.

A2. Haii,D;HTe KopeHh ypaBHeHHH:

a) logl(9 - x) = -2; 6) logl(12 - 4x) = -3.

2 4

A3. HaH,D;HTe KopeHh yp8BHeHHH:

a) log6(4x + 21) =

log69; 6) log22(4x
-

33) =

log223.

A4. HaHAHTe KopeHh ypaBHeHHH:

a) log7(3
-

x) = 210g 7 4; 6) logs(15
-

2x) = 210g s
3.

A5. HaiiAHTe KopeHh ypaBHeHHH:

a) log4(x + 2) + log43
=

log415; 6) log2(x
-

1) + log26
=

log218.

A6. Haii,D;HTe KopeHh ypaBHeHHH:

a) log2(x + 4) =

log2(2x
-

12); 6) loga(x + 4) =

loga(5x
-

16).

A7. Haii,D;HTe KopeHh YP8BHeHHH:

a) log2(3x + 5) =

log2(x + 3) + 1; 6) log2(x + 7) =

log2(x + 6) + 1.

AS. Haii,D;HTe KopeHh ypaBHeHHH:

a) logg3
2 .r

- 6
= 2; 6) logg3

s .r
- 7

= 4.

(x - 5)(x + 7)
_

_ 0,
.

6)
(x + 6)(x -1)

_

- O.A9. PemHTe ypaBHeHHe: a)
log2(x + 6) 10g3(x + 3)

AI0. PemHTe ypaBHeHHe:

a) (x
-

7)logs(x
-

7) = 0; 6) (x + 2)log4(x + 2) = O.

Bl.

YpoBeHb B

1
PemHTe ypaBHeHHe: a) log s

x = ;

logsx

1

6) log4x =

log 4 X

B2. PemHTe ypaBHeHHe:

a) log�x -log 2X6 + 8 = 0;

B3. HaHAHTe KopeHh ypaBHeHHH:

a) 2 10g4 (4.r + 8)
= 4;

6) log�x - log 2X-4 + 3 = O.

6) 3
10g flS.r

-

4)
= 4.
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84. PemHTe ypaBHeHHe:

a) logs(x
2

-

2) =

logsx;

B5. PemHTe ypaBHeHHe:

a) log2(x
- 2)4 = 8;

B6. PemHTe ypaBHeHHe:

a) log6(x
2

- 3x + 32)
= 2;

B7. PemHTe ypaBHeHHe:

a) logt(3% + 2x - 3) = -X;

3

6) logg(x
2

-

6) =

loggx.

6) log3(x + 3)6 = 12.

6) log3(x
2

+ 7x + 37) = 3.

6) logl(7
3 %

- 5x - 7) = -3x.
-

7

88. PemHTe ypaBHeHHe: a) log.!.12
- 5xl = -3; 6) log!119

- 5xl = -2.

3 2

B9. PemHTe ypaBHeHHe:

25

a) 210g
2

x + loga x -log16x =-;
3

17

6) 210g 3
x + loggx + log27 X =-.

2

BI0. PemHTe ypaBHeHHe:

a) log 1 (1 + 3x) = 6 _710174;
J6

6) log 1 (3 + 2x) = 8 - 5
101 5

4
.

J2

YpoBeHb C

Cl. PemHTe yp8.BHeHHe:

a) log7(x + 9) + log7(5x + 1 7) = 2;

6) log3(x + 4) + log3(5x + 8) = 2.

C2. PemHTe ypaBHeHHe:

a) log3(2x + 89) + log3(x + 34) = 3 + log320;
6) logs(2x + 81) + logs(x + 38) = 2 + logs21.

C3. PemHTe yp8.BHeHHe:

a) logs(x + 6)2 + logs(x + 4)2 =

2
;

log3 8

6) log7(x + 4)2 + log7(x + 3)2 =

2
.

log2 7

C4. PemHTe ypaBHeHHe:

a) 310�(3x + 79) -1410g a (3x + 79) + 16 = 0;

6) 310g:(5x + 89) -1610gJ5x + 89) + 20 = O.
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C5. PemHTe ypaBHeHHe:

17

a) log3(5x + 1) + logsx+13 =-;
4

10

6) log4(3x + 1) + log3x+14 =-.

3

C6. PemHTe yp8BHeHHe:

a) log(.r+3f(x
3

- 9x
2

-lOx) = log.r+3 �x3 - 10x2 - x + 2 2;

6) log(.r+6f(x
3

+ 3x
2

- 4x) = log.r+6 � x3 + 2x
2

-7x + 10.

C7. PemHTe yp8BHeHHe:

a) IOg2019(2x
3

+ x
2

+ 4x -

34) =

log2019(2x
3

-

x + 2);

6) log202o(2x
3

+ x
2

-

x
-

48) =

log202o(2x
3

+ 3x -

3).

C8. PemHTe ypaBHeHHe:

a) logslog910g7x+6«7x + 6)9 + x
2

-

x-56) = 0;

6) log610g710g3x+14«3x + 14)7 + x
2

- 7x -

30) = O.

C9. PemHTe ypaBHeHHe:
2 2

a) (x + 3)lo
g x + 3(x + 2)

= 9; 6) (x + 2)lo
g x + 2(x + I)

= 16.

CI0. a) 1) PemHTe yp8BHeHHe log2(cosx + sin2x + 8) = 3.

2) HaH,D;HTe Bce KOpHH 3Toro yp8BHeHHH, npHHMJlema�He npo-

MemYTKY [ 3; ; 31t J.
6) 1) PemHTe ypaBHeHHe log4(sinx + sin2x + 16) = 2.

2) HaH,D;HTe Bce KOpHH 3Toro yp8BHeHHH, npHHMJlema�He npo-

MemYTKY [-41t;
-

5; J.
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" r AaBa 4. C....cTeMbl ypaBHeH....i:1

14. 1. CMcTeMbi ....enblX ypaBHeHMM
I

YpoBeHb A

A
u

{
5X + y = -2,

{
3X + y

= 13,
1. PewHTe CHCTeMY YPaBHeHHH: a)

7x _

Y
= -10;

6)
4x -

y
= 15.

A2. PemHTe CHCTeMY ypaBHeHHH:

a) {
4X -

3y =-4,
6) {

3X + y
= 3,

4x -

y
= 3; 3x + 4y = -2.

A3.

A4.

A5.

AG.

A7.

AS.

A9.

PemHTe CHCTeMY yp8.BHeHHH:

{
8X + 3y = -3,

a)
4x + 3y = -6;

PemHTe CHCTeMY ypaBHeHHH:

{
3X -

5y = 3,
a)

2y
- 3x = 1;

PemUTe CHCTeMY yp8.BHeHHH:

a) {
15X -

4y = 14,

5x + 4y = -6;

PemHTe CHCTeMY YP8BHeHHH:

{
3X-2 Y =4,

a)
3x -

5y = -8;

PemHTe CHCTeMY yp8.BHeHHH:

{
5X -

3y = 7,
a)

7x+y=-11;

PemHTe CHCTeMY yp8.BHeHHH:

a) {
2X + 5y = 5,

x
-

3y = 1;

PemHTe CHCTeMY ypaBHeHHH:

{
10 Y

- x = -21,
a)

3x+5y=-7;

6) {
9X + 2y = 23,

3x + 2y = 13.

6) {
7X-2 Y =2,

5y-7x=3.

{
4X -

3y = 9,
6)

2x + 3y = -18.

6) {
5X + 2y = 24,

5x -

y
= 18.

6) {
4X + 3y = -5,

5x + y
= -9.

6) {
3X -

5y = -2,

-x + 4y = -3.

6) {
15 Y + x = 29,

2x -

3y = -8.

AI0. PemHTe CHCTeMY ypaBHeHHH:
x

+
y

= 7,

a)
5 2

6)
x

+
y

= 7;
2 5

x y
- + - = 9,
2 7

x y
- + - = 9.
7 2

�
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Bl.

B2.

B3.

84.

B5.

B6.

B7.

DB.

B9.

YpoBeHb B

PemHTe CHCTeMY ypaBHeHHH:

a) {
X�48 + yJ5 = -11,

x�27 - yJ5 = -10;

PemHTe CHCTeMY ypaBHeHHH:

a) { 2X: + 7y = 9,

4x -

7y = -3;

PemHTe CHCTeMY ypaBHeHHH:

a) {
(x + 2y)2 = 3y,

(x + 2y)2 = 3x;

PemHTe CHCTeMY ypaBHeHHH:

a) {
(x

-

5y)(x
2

-

36) = 0,

x
-

y
= 4;

6) {
X�27 + yJ2 = -6,

x�75 - yJ2 = -18.

6) {
2X

2
+ 5y = 7,

3x
2

-

5y = -2.

6) {
(3X + y)2 = 4y,

(3x + y)2 = 4x.

6) {
(x + 3y)(� -

4) = 0,

x+y=-2.

{
X + y

= 9,
6) {

X + y
= 8,

PemHTe CHCTeMY ypaBHeHHH: a)
xy = 14; xy

= 15.

{
X -

Y = 7,
6) {

X
-

Y = 4,
PemHTe CHCTeMY ypaBHeHHH: a)

xy=18; xy=21.

u

{
6X + 5y = 44,

6) {
3X + 4y = 35,

PemHTe CHCTeMY ypaBHeHHH: a)
xy = 16 .

,

.

xy = 25.

{
x

2
+ y2 = 29,

PemHTe CHCTeMY ypaBHeHHH: a)
xy = 10;

PemHTe CHCTeMY ypaBHeHHH:

a) {
x

2
- 16 y

2
+ x + 4y = 0,

3x -

4y = 16;

BI0. PemHTe CHCTeMY ypaBHeHHH:

{
2X + y

= -5,
a)

x
2

+ xy
-

x
- lly = 55;

Cl.

--�.....

6) {
x

2
+ y2 = 25,

xy = 12.

6) {
x

2
- 9y2 + x

-

3y = 0,

4x + 3y = 10.

6 {
X + 2y = 7,

)
x

2
-

xy + x + 43y = 56.

YpOBeHb C

PeIIIHTe CHCTeMY ypaBHeHHH:

) {
I x + y I = 1,

a 2 2

(x -

Y )(x -

y) = -4;

60 rnasa 4
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{
I x

-

y 1= 2,
6)

(x
2

_ y2)(X + y) = 50.



C2.

C3.

C4.

C5.

PemHTe CHCTeMY ypaBHeHHH:

{
X

3
- 64 y

3
= -56,

a)
4y

- x = 2;

PemHTe CHCTeMY ypaBHeHHH: a)

PemHTe CHCTeMY ypaBHeHHH:

) {
2X

2
+ xy = 10,

a

2 y
2

+ 9xy = 20;

PemHTe CHCTeMY ypaBHeHHH:

a) {
(2X - 3y)4 + 7(2x - 3y)2 = 8,

2x + 3y = 5;

6) {
x

3
- 8 y

3
= -91,

2y
-

x = 7.

{
x

3
+ y3 = 152,

6) {
x

3
- y3 = 98,

x + y
= 8; x

-

y
= 2.

6) {
3X

2
+ xy = 30,

3y2 + 19xy = 60.

6) {
(3X - 5y)4 + 6(3x - 5y)2 = 7,

3x+5y=11.

C6. PemHTe CHCTeMY ypaBHeHHH:

a) {
(4X - 5)2 + (4y

- 5)2 = 2(4x -

5)(4y
- 5),

x
2

+ y2 = 72;

6) {
(3X + 2)2 + (3y + 2)2 = 2(3x + 2)(3y + 2),

X
2

+y2 = 98.

C7. PemHTe CHCTeMY ypaBHeHHH:

{
x

2
+ 5xy + 6y2 = 0,

a)
Ix + 2yl + IX+3yl = 12; {

x
2

-

2xy
- 3y2 = 0,

6)
Ix + yl + Ix

-

3yl = 16.

cs. PemHTe CHCTeMY yp8BHeHHH:

) {
x

2
-

6x(y + 1) -

27(y + 1)2 = 0,
a

(x
_

9y
- 9)2 + (x + 3y + 3)2 = 36;

6) {
x

2
+ 5x(y -1) -

24(y
- 1)2 = 0,

(x + 8y
- 8)2 + (x

-

3y + 3)2 = 25.

C9. PemHTe CHCTeMY yp8BHeHHH:

{
x

2
+ y2 - 8x -

2y = -17,
a)

3z - x + 5y = -8;

CI0. PemHTe CHCTeMY ypaBHeHHH:

a) {
(X-3Z)2+IY-7ZI=0,
x + y + Z = 44;

6) {
:e + y2 + 2x -

2y = -2,

2z + x + y = -6.

6) {
(x

- 4Z)2 + Iy
-

6z1 = 0,

x + y + z = 33.
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AI.

A2.

A3.

A4.

A5.

A6.

A7.

AS.

4.2. CMCT8MbI, COA8p)l(8IQM8

;' APo6HO-P8L\MOH8nbHble YP8BH8HMR
- -- - - . -

YpoBeHb A

{
= 1,

PemuTe CHCTeMY ypasHeHHH: a) 2X: Y

2x -

y
= 7;

PemHTe CHCTeMY ypaBHeHHH:

{
4

= -0,5,
a) 3x -

Y

0,2x -

y = -2,4;

{
3

= 1,
6) 4x + Y

4x -

y
= 13.

{
5

= -0,5,
6) 2x -

Y

0,3x -

y
= -4,9.

{
3X-2 Y

= -5,

{
2X-3 Y

= 5,
PemHTe CHCTeMY yp8BHeHHH: a) 2x + 3y 6) 3x + 2y

2x -

3y = 5; 3x -

2y = 5.

{
X+3

= 2,

{
X+2

= 3,
PemHTe CHCTeMY yp8BHeHHH: a) y + 3 6) y + 2

x + y = 9; x + y
= 8.

PemHTe CHCTeMY yp8BHeHHH: a) { X:5
=

Y:4 '

6) { X:4
=

Y:3 '

4x + 5y = 1; 3x + 4y = 1.

PemHTe CHCTeMY yp8BHeHHH: a) { X�7 =

Y�5 '

6) { X�9 =

Y�3 '

5x + 7y=58; 4x + 9y = 50.

{
I

x

1
=

1

y

3
,

6) { X

5
=

9

y

'

PemHTe CHCTeMY yp8BHeHHH: a)
x

-

y
= -2; x

-

y
= -4.

PemHTe CHCTeMY yp8BHeHHH:

{
1 1

a) 3x + 4

=

3y + 4
'

4x -

3y = 2;

6) { 4X�5
=

4Y�5 '

5x -

4y = 3.

{
X-y

=49,
A9. PemHTe CHCTeMY yp8BHeHHH: a) x + y

x -

y
= 49;

AI0. PemHTe CHCTeMY yp8BHeHHH: a) { 5:: Y

= 7,

5x + y
= 6;
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{
X+ y

= 47,
6) x- y

x+y=47.

6) { 7:: Y

=9,

7x+y=8.



YpOBeHb B

3 7
- + - = 2,
x Y

7 3
- + - = 2;
x y

Bl. PeIIIHTe CHCTeMY ypaBHeHHH: a)

B2. PemHTe CHCTeMY yp8BHeHHH: a)

B3. PemHTe CHCTeMY yp8BHeHHH:

�

a)

= 14,
13x + 14y

13x + 14y = 14;

84. PemHTe CHCTeMY yp8BHeHHH:

(x -

5)(y
- 3) = 0,

a) 3x+ y +12
=1;

x-y+8

B5. PemHTe CHCTeMY ypaBHeHHH:

(x -

7)(y
- 6)

= 0,

a) y
- 5

y2 + 6x + y
= 72;

86. PemHTe CHCTeMY yp8BHeHHH: a)

B7. PemHTe CHCTeMY ypaBHeHHH: a)

DB. PemHTe CHCTeMY yp8BHeHHH:

4x
2

= 9y2,

a) 2x+3y+1 2x-3y+1
= ;

y x

{
7X

_

2y
---,

2y 7x

7x-2y=-14;

�

6)

= 12,
l1x+12y

llx + 12y = 12.

6)

5 4
- + - = 3,
x Y

4 5
- + - = 3.
x y

{
3X

_

4y
---,

6) 4y 3x

3x -

4y = 30.

(x + 3)(y
-

4) = 0,

6) 2y-x+5
=3.

x+y+7

(x-6)(y-5)
= 0,

6) y
- 4

.y2 + 5x + y
= 50.

4
5x + - = -y,

Y

3
5x + - = 2;

y

x
2

+ ! = 26,
y

6)
x

2
_

10
= 23;

y

6)

9.r = 4y2,

3x + 2y + 1

y

6)

5
6x + - = -y,

Y

4
6x + - = -2.

y

2 6
7x +-=3 ,

y

x
2

_

12
= 34.

y

3x - 2y + 1

x
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B9. PemHTe CHCTeMY YPaBHeHHH: a)

BI0. PemHTe CHCTeMY ypaBHeHHH:
x
- = 32,
y

a) 6)
�

+
3 2y

2

= 33;
32y x

Cl.

C2.

C3.

YpOBeHb C

PemHTe CHCTeMY ypaBHeHHH: a)

PemHTe CHCTeMY ypaBHeHHH: a)

PemHTe CHCTeMY ypaBHeHHH:

x
2

- 7 xy + 12 y
2

= 0,

a) 12
+ .!. = 20;

6)

x y

C4. PemHTe CHCTeMY ypaBHeHHH:

(x - 3)2 + (y
- 3)2 = 1,

C5.

C6.

3x = 4y,

4 3 6)
- + - = 4;
x y-1

x
- = 33,
y

�
+

33y2
= 34.

33y x

y
-- 5-

,

x+5

2

y2 +
y

= 6;
x+5

121
24x + - = y,

y
6 )

121

24y + - = x;
x

5x = 4y,

4 5
- + - = 6.
x y-4

y
-- 6-

,

x+6

6) 2

y2+
y

=7.
x+6

169
35x + - =

y,
Y

169

35y+-=x.
x

x
2

-

9xy + 14 y
2

= 0,

14
+ .!. = 24.

x y

(x
- 4)2 + (y

- 4)2 = 1,

6) �+6i+3x-8
= 1.

5y2 + 2x + 1 7

a) 2 2
X +5y +3x-2

= 1;
4y2 + 3x + 11

xy xy
-

,

PemHTe CHCTeMY YP8BHeHHH: a)
5x - 4 4y

- 5
6)

5x + 4y = -9;

PemHTe CHCTeMY ypaBHeHHH:
8 2

=

Y + 2,
1�-9xl+4

a) 6)
x+19y

= 9;
x+y-8

,-----
�

64, rnasa 4
�--

6 2
= Y + 3,

I� - 7 xl + 2

x+16y
=7.

x+y-6

xy

4x+3

xy
,

3y+4

4x+3y=7.



C7. PemHTe CHCTeMY ypaBHeHHH:
x

_

y

5

-

6'

a)
1-- 1--

%+5 g+6

5x -

y
=

xy + 5;

CB. PemHTe CHCTeMY ypaBHeHHH:
2

+
3

= 5,
a) (2x - 3z)2 + 1 (3y

- 4z)2 + 1

2x + 3y + 4z = 66;

C9. HaH,D;HTe Bce naphI (x; y) �eJlhIX

pemeHHHMH CHCTeMhI ypaBHeHHH:

7y
- 34

x= ,

a) Y
- 5

6)

x
2

+ y2 = 52;

6)

x
_

Y

4

-

5'
1-- 1--

%+4 g+5

4x -

y
=

xy + 4.

3 4
+ =7,

6) (3x - 4z)2 + 1 (4y
- 5z)2 +1

3x + 4y + 5z = 168.

'tIHCeJl x H y, HBJlHIO�HeCH

6y
- 23

x= ,

y-4

x
2

+ y2 = 34.

CI0. HaH,D;HTe Bce naphI (x; y) �eJlhIX 'tIHCeJl x H y, HBJlHIO�HeCH

pemeHHHMH CHCTeMhI ypaBHeHHH:
5

y = 3x + ,

3x+l

4.3.

a)

x
3

=y-1;

6)

7

Y
= 4x -

,

4x-1

x
3

=

y + 1.

CMCT8Mbl, COA8p.aI1\M8 MppaqMoHanbHbl8 ypaBH8HMR
j

YpoBeHb A

PemH Te CHCTe MY ypaBHeHHH:

{
.J X + Y

- 3 =0,
a)

.J x -y-l=O;

AI.

A2.

A3.

A4.

6) {
.J X + Y

- 4 =0,

.J x-y-2=O.

PemHTe CHCTeMY ypaBHeHHH: a) { l
= 4,

6) { l
= 3,

x +y= 17; x +y= lO.

PemHTe CHCTeMY ypaBHeHHH: a) {
.J x

-

y
= 2,

6) {
.J x -

y
= 3,

x+y= 8; x +y=11 .

{
.J 3X + 4y = 0,

{
.J 2X + 3y = 0,

PeIIIHTe CHCTeMY ypaBHeHHH: a)
.J

6)
.J3x -

4y = 12; 2x -

3y = 6.
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{
f2 = 1,

{
� = 1,

AS. PemHTe CHCTeMY ypaBHeHHH: a) V y
- 6 6) V y

- 5

x+y=ll; x+y=12.

A6. PemH Te CHCTe MY ypaBHeHHH:

{
.J 3X -

y
- 1 = 1,

a)
.J x -

2y + 5 = 2; {
.J X

- 3 Y+3=1,
6)

.J 2x -

y + 3 = 2.

A7. PemHTe CHCTeMY ypaBHeHHH: a) { J4X�5Y
= 1,

6) { J3X�4Y
= 1,

4x-5y=-9; 3x-4y=-7.

�X;Y
= 2,

6)AS. PemHTe CHCTeMy ypaBHeHHH: a)
x + y

_ 4
.

-

,

7

{
�

5

3

x

Y
= 1,

A9. PemHTe CHCTeMy ypaBHeHHH: a) vS;
5x + 3y = 30;

{
�

= 3,
AI0. PemHTe CHCTeMY ypaBHeHHH: a) V------;-

x + y
= 14;

Bl.

B2.

B3.

B4.

�X;
Y

= 3,

x + y
= 5.

9

{
ffi

= 1,
6) '12;

2x + 7y = 28.

6) { �2Y:5X
= 5,

x + y
= 16.

YpOBeHb B

{
� =y

{
S£ =2y

PemHTe CHCTeMY ypaBHeHH:H: a) 2 n r 6) 2 � r'
y +uv x =6; y +iNx=15.

{
X- aJY --l

{
X-2fY--2PemHTe CHCTeMY ypaBHeHHH: a)

-,

6)
-,

x + 2y = 7; x + 2y = 2.

PemHTe CHCTeMY ypaBHeHHH:

a) {
(� - 5)(JY - 2) = 0,

3x + 2y = 1 7;

PemHTe CHCTeMY ypaBHeHHH:

{
5X - aJY = -35,

a)
9 r::

5x+ovY =-5;
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6) {
(� - 2)(.fY - 5) = 0,

5x + 2y = 34.

{
2X + aJY = 1,

6)
2x - aJY = -1 7.



B5.

B6.

B7.

B8.

PemHTe CH CTeMY ypaBHeHHH:

a) {
(x

- 2 >J y
- 3 = 0,

x + y
= 4;

PemHTe CHCTeMY ypaBHeHHH:

{
(x

-

25)(y
- 28) = 0,

a) I!' r=
Y+CNx=25;

PemHTe CHCTeMY yp8BHeHHH: a)

PeIllHTe CHCTeMY yp8BHeHHH: a)

6) {
(x - 4 >J y

- 6 = 0,

x + y
= 8.

{
(x -16)(y -19) = 0,

6) .. r=

y + 4:\IX = 16.

{
� =

y
- 4,

{
aJX =

y
- 5,

4£ =

y + 2;
6)

sJX =

y + 3.

�x+ y=8, �x+ y=6,

Jx+y
= 4;

6) Jx+y
= 3.

x x

{
JX - .JY = 4,

6) {
X

-

Y
= 76,

PemHTe CHCTeMY ypaBHeHHH: a)
x _

y = 32; JX + .JY = 38.

BI0. PemHTe CHCTeMY yp8BHeHHH:

{
15 X + 7y I = I y I + 20,

a)
.J 5x + 7y = 5;

B9.

Cl.

C2.

{
13X + 8y I = I y I + 33,

6)
� 3x + 8y = 6.

YpoBeHb C

PemHTe CHCTeMY ypaBHeHHH:

) {
y

= 1�,
a

144x -

7y
- 18 = 0;

PemHTe CHCTeMY ypaBHeHHH:

{
x

+ 6 = 5 �,
a) y V y'

x + y
= 40;

6) {
y

= IIJX,
121x + y

- 20 = o.

{
x

+ 14 = 9 �,
6) y V y'

x + y
= 50.

C3. PemHTe CHCTeMY yp8BH eHHH:

a) {
X + 2y

- 24 � x + 2y + 144 = 0,

x-2y=44;

6) {
2X + y

- 2 � 2x + y + 121 = 0,

2x-y=-21.
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C4. PemHTe CHCTeMY ypaBHeHH:H:

{
� = 1 2 Ii + 4,

a) V y V;

x+y=37;

C5. PemHTe CHCTeM Y ypaB HeHH:H:

{
3X -

y
- 1 s.J 3x -

y + 81 = 0,
a)

3x+y- �3x+y +9=0;

6) {
X-4Y- s.J X -4Y+ 16=0,

x+4y-1 � x+4y +64=0.

C6. PemHTe CHCTeMY yp8BHeHH:H:

a) J¥
= : '

3x + 7 � xY + 4y + "6 = 0;

C7. PemHTe CHCTeMY ypaBHeHH:H:

a) { x� = -.JiQ,

X2 + y2 = 29;

{
� = 1 5 Ii + 2,

6) V y V;
x + y

= 26.

6) l
= : '

5x + 1 1�xy + 4y + 10 = O.

{
X Ii = -Ji5,

6) �;
x

2
+ y2 = 34.

C8. PemH Te C HCTe MY y paBHeHH:H:

{
� x - 5 + � y + 4 = 8,

a)
( x

- 5>Jy + 4 + (y + 4 >Jx - 5 = 96;

{
� x + 3 + � y

- 6 = 9,
6)

(x + 3 >Jy - 6 + (y
- 6 >Jx + 3 = 72.

C9. PemHTe CHCTeMY ypaBHeHH:H:

x + �xy + 2y = -92,

a) x
_ 9 � - 10 = 0;

y Vy

CI0. PemHTe CHCTeM Y ypaBH eHH:H:

a) {
12X - 5z I + � 3y

- 4z = 0,

2x + 3y + z = 10;
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2x + �xy + y
= -121,

6) x
_ 7 � - 8 = O.

y Vy

6) {
14X -7zl + � 2y

- 3z = 0,

4x + 2y + z = 11.



AI.

A2.

A3.

A4.

A5.

A6.

A7.

AS.

I
4.4. CMcTeMbI, COAep)l(8IQMe

TpMroHoMeTpM�ecKMe YP8BHeHMR
. I

YpoBeHb A

PemHTe CHCTeMY ypaBHeHHH:

a) {
2COSX + y

= 1,

cos x
-

y = 2;

PemHTe CHCTeMY ypaBHeHHH:

) {
2x+Sin Y =4,

a

3x-siny=6;

PemHTe CHCTeMY ypaBHeHHH:

a) {
5t g x + 3y = -14,

5tg x
-

2y = 1;

PemHTe CHCTeMY YP8BHeHHH:

{
4Sinx -

siny = 3,
a)

3sinx -

4siny = -1;

PemHTe CHCTeMY ypaBHeHHH:

) {
3t g x + 4siny = 5,

a

3tg x
-

2siny = 2;

PemHTe CHCTeMY ypaBHeHHH:

a) { �.- 7x + 12 = 0,

3s1ny = x;

PemHTe CHCTeMY ypaBHeHHH:

) {
3COS

2
x = 4y

- 1,
a

3sin
2

x = 4y
- 4;

PemHTe CHCTeMY ypaBHeHHH:

{
( 2X - 91t)( y + 4 1t) = 0,

a)
.J sinx + .j cosy = 1;

6) {
3COSX + y

= 4,

2cosx -

y
= 1.

6) {
X + 2siny = 3,

3x -

2siny = 9.

6) {
2ct g x- y =-I,

2ctgx + 7y = 23.

6) {
5COSX -

6cosy = 1,

4cosx -

cosy
= -3.

{
7t g x -

2cosy = -6,
6)

7tgx + 4cosy = -9.

6). { �.-7X+I0=0,
2s1ny = -x.

{
5Sin

2
x = 3y

- 6,
6)

5cos
2

X = 3y
- 1.

{
( 2X - 51t)( y + 6 1t) = 0,

6)
.J sinx + .j cosy

= 1.

A9. PemHTe CHCTeMY ypaBHeHHH H YKamHTe B OTBeTe pemeHHH,

Y.AOBJleTBOpHIO�He YCJlOBHIO 0 � X � 21t:

{
cos

2
x

- 3cosx - 4 = 0,
6 {

Sin
2

X
- 2sinx - 3 = 0,

a)
2cosx - 3y = 7;

)
2sinx + 5y = 8.
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AI0. PemHTe CHCTeMY yp8BHeHH:H:

a) {
2cos

2
x + 5cosx + 2 = 0,

6) {2COS
2

x + 7 cosx + 3 = 0,

5cosy + 8cosx + 9 = 0; 3cosy
- 4cosx - 5 = O.

YpoBeHb B

Bl. PemHTe CHCTeMY ypaBHeHH:H:

{cos
2

x + 2sin
2

y = 1,
6) {cos

2
x + sin

2

y = 1,
a)

sin
2

x
-

cos
2

Y
= 1.sin

2
x

- 2cos
2

Y
= 1;

B2. . PemHTe CHCTeMY ypaBHeHH:H:

{sin
2

x + 11cosy = 12,
6) {

sin
2

x + 7 cos y
= 8,

a)
sinx + llcosy = 10; 2sinx + 7cosy = 5.

B3. PemHTe CHCTeMY ypaBHeHH:H:

{COS(3X
-

2y) = -1,
6) {COS(4X

+ 5y) = -1,
a)

sin(4x -

5y) = O.sin(3x + 2y) = 0;

B4. PemHTe CHCTeMY ypaBHeHH:H:

{2
Y + 3x = 71t,

r
X

-

4Y =71t,

a) . 2y+3x 6) . 7 x -

4y
XSln = 1t; XSln = -1t.

2 2

B5. PemHTe cHcTeMY ypaBHeHH:H:

{x
= 13siny,

{X
= 9siny,

a)
.J 13xsiny = siny + 14;

6)
� 9xsiny = siny + 10.

B6. PemHTe CHCTeMY ypaBHeHH:H:

{X
= 3siny,

{X
= 5cosy,

a)
.J 3xsiny = siny + 4;

6)
� 5xcosy = cosy + 6.

B7. PemHTe CHCTeMY ypaBHeHH:H:

4x
2

= 9y2, 25x
2

= 4y2,
a) · 2x -

3y
+

· 2x + 3y
1

6) · 5x -

2y
+

· 5x + 2y
1SIn SIn = ; SIn SIn =

.

4 6 9 7

DB. PemHTe CHCTeMY YP8BHeHHH:

{<x
-

4)(y + 5) = 0,

{<x
-

6)(y + 11) = 0,

a) 3cos1tx + sin 1t:
= 2;

6) 3COS1tX + sin
1tY

= 2.
2
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B9. PemHTe CHCTeMY ypaBHeHHH:

a) {
IICOSX = 5y

- 4,

cos
2

X = 5y + 8; {
7COSX = 4y

- 3,
6)

cos
2

X = 4y + 5.

BI0. PemHTe CHCTeMY ypaBHeHHH:

) {
X2 = 4siny + 1,

a

x = 2siny -1;

Cl.

C2.

C3.

C4.

C5.

C6.

C7.

C8.

C9.

6) {
x

2
=

-�siny + 25,

x = 4sIny
- 5.

YpOBeH. C

u

{
xSin2 Y

= 3,

{
xSin6 Y

= -3,
PemHTe CHCTeMy ypaBHeHHH: a) ·

2 4
6) ·

6 2x + SIn y =; x + SIn y
=

.

u

{
tgx = Y

- 4,

{
tgx = y + 2,

PemHTe CHCTeMy ypaBHeHHH: a)
t 2 7

6)
t 2 5cgx= y-; cgx= y+.

{
xt gy = 3,

6) {
xtgy = 9,

PemHTe CHCTeMy ypaBHeHHH: a)
x ctg y

= 1; x ctg y = 3.

{
xsin y

= 3,
6) {

XSinY = -5,
PemHTe CHCTeMy ypaBHeHHH: a)

xcosy
= -3; xcosy

= 5.

PemHTe C HCTeMY yp aBHeHHH:

{
COs xJ 1- 2cosy = 0,

a)
sin xJl- 2siny = 0; {

Siny .J 1 + 2cosx = 0,
6)

cos y.J l + 2sinx = o.

PemHTe CHCTeMY ypaBHeHHH:

) {
COs

2
x + cosy = 2,

a

sin
2

x + 5cosy = 5;
6) {

COs
2

x + siny = 2,

sin
2

x + 3siny = 3.

{
sinx

_

y
-

5: 6) {
sinx

_

y + 2,

cosx -

y
- 6, cosx -

y + 1.
PemHTe CHCTeMY ypaBHeHH:H: a)

PemHTe CHCTe MY yp8BHe HHH:

a) {
x

2
+ 3x - � X2 + 3x -1 = 7,

Wsiny = x;

PemHTe CHCTeMY yp8BHeHHH:

{
4Sin

4
X-1

= 0,
a) .J-cos x

.J y
- 5 + 2sinx = 0;

6) {
X2_X+ � X2_X-5=7'

4cosy = J3x.

6)

16sin
4

x-9
_ 0-

,

�

.J y + 6 + 2sinx = O.
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CI0. PemHTe CHCTeMY ypaBHeHHH:

4cos
4

x-I
= 0,

a) �-sinx 6)

.J y + 5 + 2 cos x = 0;

16cos
4

x-9
= 0,

�

.J y
- 6 + 2 cos x = o.

/4.5. CMCTeMbI, COA � p)l(8IQMe nOK838TenbHble
__ YP8B�eH_M �

YpoBeHb A

{
2

X
-

y
= 3,

{
3

X
-

y
= 8,

PemHTe CHCTeMY ypaBHeHHH: a) x 6) x

2 + y = 5; 3 + y
= 10.

AI.

A2.

A3.

A4.

A5.

{
3

X
- 4 Y

= -13,

{
2

X
- 5 Y

= 3,
PemBTe CBCTeMY yp8BHeHHB: a)

3% + 4 Y
= 19;

6)
2% + 5 Y

= 13.

PemHTe CHCTeMY ypaBHeHHH:

{
3 · 7% - gY = 12,

a)
5 · 7% + 9 Y

= 44;

PemHTe CHCTeMY ypaBHeHHH: a)

PemHTe CHCTeMY ypaBHeHHH:

{
3

X

+ 4 Y
= 19,

a)
3x+l+4y-2 = 10;

{
2 · 5

x
- 8 Y

= 2
6)

,

5 · 5
x

- 8 Y
= 17.

{
6X + 2 Y

= -8,

{
2X - 3 Y

= -11,

7x-2Y=-18;
6)

7x+3
Y =2.

{
9

X

+ 5 Y
= 86,

6)
9x-2+5y-1 = 2.

A6. PemHTe CHCTeMY ypaBHeHHH:

{
5

X
- 3 Y

= 2,

{
9

X

+ 2 Y
= 13,

a)
5x+l _ 3Y+2 = -2;

6)
9x+l _ 2 y + 4

= 17.

A7.

AS.

A9.

PemHTe CHCTeMY ypaBHeHHH:

{
2

X + 4
. 3 y + 4

= 36,
a)

3 y + 4
: zr+

2
= 9; {

4%+4 · 3 y + 3
= 144,

6)
3y+5 : 4

x + 2
= 81.

{
2

X
· 5 Y

= 20,

{
� · 3 Y

= 24,
PemBTe CBCTeMY ypmmeHBB: a)

2% . 9 Y
= 36;

6)
2% · 7 Y

= 56.

PemHTe CHCTeMY ypaBHeHHH:

{
X

· 13 y
- 9

= -91,
a) 7

x
· 2 Y

-

= -56;
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AI0. PemHTe CHCTeMY ypaBHeHHH: a) {4 �
= Y

5

'

6) {
4%

%

y,

= y + 24; 16 = 3y + 4.

Bl.

B2.

B3.

84.

B5.

B6.

B7.

88.

B9.

YpOBeH. B

PemHTe CHCTeMY ypaBHeHHH: a)

PemHTe CHCTeMY ypaBHeHHH:

(x
2

-

4)(y
-

5) = 0,

a) �
+ /1- 8

- 64°,5
= 0;

6)

5%
+ 2

- 1

3
2 % +,,2

= 9%
+

2y,
x

-

y + 5
_ O .

-

,

y-4

2

6
2 % + II

= 36%
+

II,
6) x-3y+4

= O.

y-2

(x
2

-

4)(y + 1) = 0,

ax
+ y + 5

_ 810,5
= O.

4%+2 -1

{
zr · 5 11

= 40,

{
5% · 6 11

= 150,
PemHTe CHCTeMY ypaBHeHHH: a) 6)

2% · 7 11
= 56; 5% · 7 11

= 175.

PemHTe CHCTeMY ypaBHeHHH:

{
y2 = 3 · 5% + 7 x

- 6,
a)

y2 = 2 · 5% + 7 x-I;

PemHTe CHCTeMY ypaBHeHHH:

{
X

15
= l1 Y

,

a)
x

2

-10x-ll=0;

PemHTe CHCTeMY ypaBHeHHH:

{
(9% - 3

4

)(9% - 813) = 0,
a)

5 Y
= 9 - 2x;

PemHTe CHCTeMY ypaBHeHHH:

) {
(x + 13)

· 3% = 2y,
a

(x + 13)
· 2% = 3y;

PemHTe CHCTeMY YPaBHeHHH:

a) {
4.11%+y=48,
11% + 4y = 27;

PemHTe CHCTeMY ypaBHeHHH:

{
zr - 4 · 2 11

= -62,
a)

3 · 2% + 4 · 2 11
= 70;

{
y2=3.4%-7X-l,

6)
l = 2. 4% - 7x + 3.

{
x

9
= 15

Y
,

6)
x

2
- 13x - 30 = o.

{
(4% - �(4% -16� = 0,

6)
3Y = 29 - 5x.

6) {
(x + 21)

· 2% = 5y,

(x + 21)
· 5% = 2y.

6) {
3. 5% + y = 78,

5% -

3y = 16.

{
3% + 3 · 3 Y

= 54,
6)

4.3%-3.3 Y =81.
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BI0. PemHTe CHCTeMY YP8BHeHHH:

{
4% + 3 · 4 11

= 28,
a)

x-y=l;
6) {

3% - 4 · 3 11
= 69,

x
-

y
= 3.

YposeH. C

{
2

X
· 3 Y

= 144,

{
5% · 2 Y

= 200,
PemHTe CHCTeMy ypaBHeHHH: a) 6)

5
%

+ 2
"

= 33.zr + 3 11
= 25;

Cl.

C2. PemHTe CHCTeMY ypaBHeHHH:

{
2%

+ 3
. 7 Y + 1

= 14%
+

Y,

{
3

X + 2
· 4 Y + 1

= 1 zr
+

II,
a)

7% + 2 11
= 15;

6)
4% + 3 11

= 13.

{
X

· 3 JY
= 12

{
X

· 5 JY
= 45

C3. PemHTe CHCTeMy ypaBHeHHH: a) r

'

6) r

'

vx.3Y=6; vx.5
Y =15.

{
7X + 64 Y

= 36,

{
3X + 9 Y

= 24,
C4. PemHTe CHCTeMy ypaBHeHHii: a) 6)

7x+8
Y

=-20; 3x+3
Y =18.

C5. Pemwre CHCTeMY ypaBHeHHH:

{
4% · 5

Y
= 20,

a)
16% . 5 11

- 1
= 16;

C6. PemHTe CHCTeMY ypaBHeHHH:

{
2% - 2 Y

= 12,
a)

x + y = 6;

C7. PemHTe CHCTeMY ypaBHeHHH:

{
zr

+ 1
. 3 11 + 2

= 2,
a)

x
-

y
= 2;

{
5% · 2 Y

= 10,
6)

25% · 2 Y
- 1

= 25.

6) {
3% - 3 Y

= -78,

x + y = 5.

6) {
3%

+ 3
· 2 Y

- 3
= 3,

x -

y
= -5.

cs. a) HaH,D;HTe Bce naphl (x; y) nOJIOmHTeJlhHhlX qHCeJl x H y,

{
X

4Y - 1
= 8,

HBJlHIO�HeCH pemeHHHMH CHCTeMhI ypaBHeHHH Y + 3
X = 16.

6) HaH,D;HTe Bce naphl (x; y) nOJlOmHTeJlhHhlX qHCeJl x H Y,

{
X

3Y - 11
= 16,

HBJlHIO�HeCH pemeHHHMH CHCTeMhI ypaBHeHHH
II

- 3
_ 4x -.

C9. PemHTe CHCTeMY ypaBHeHHH:

{
9%

- 2
- 26 · 3%+ 2-0.511

= 3-%+ 2,
6) {

16%
-I

+ 63 . 4%
+ 1- O,5y

= 4-%
+

\
a)

y
_

x = 9; y
-

x = 6.
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{
2

2 %
- 3" = -17,

{
3

2 %
- 5" = -16,

CI0. PelliHTe CHCTeMY ypaBHeHH:H: a) Jl. 6) Jl.

�-32=-1; 3%-5 2 =-2.

4.6. CMCTeMbl, COAep)l(alQMe

norapMcI»MMlieCKMe ypaBHeHMR
�

YpoBeHb A

AI. PemHTe CHCTeMY ypaBHeHH:H:

a) {
IOgs<X + 2y) = 1,

x + y
= 4;

A2. PemHTe CHCTeMY ypaBHeHH:H:

a) {
IOga<X

-

y) = 2,

10gll(X + y) = 1;

A3. PelliHTe CHCTeMY ypaBHeHH:H:

a) {
3X + log7Y = -17,

3x -log7Y = -19;

A4. PelliHTe CHCTeMY ypaBHeHH:H:

a) {
210 g 2

X + 5y = -8,

810g 2
x + 7y = -6;

A5. PelliHTe CHCTeMY ypaBHeHH:H:

{
logs x + logs y

= logs 11 + logs 6,
a)

logs<x + y) = log5 17 ;

{
IOg7 X + log7Y = log7 8 + log7 5 ,

6)
log�x + y) = log7 13 .

A6. PelliHTe CHCTeMY ypaBHeHH:H:

a) {
510 g 7

X + loggY
_

6:
710g 7

x -loggy - 6,

A 7. PelliHTe CHCTeMY ypaBHeHH:H:

a) {
IOg3 X + log3Y + 4y = 10,

log3x + log3Y + Y
= 1;

AS. PelliHTe CHCTeMY ypaBHeHH:H:

{
IOgll_JX

-

4) = 1,
a) 2

x -lly=-8;

6) {
IOga<3X + y) = 1,

y
-

x = 2.

6) {
IOgJX

-

y) = 3,

19( x + y) = 1.

{
4X + 10gsY = 26,

6)
4x -logsY = 22.

6) {
210 g s

X
-

y
= 2,

810g s
x -

7y = 2.

6) {
310 g 7

X + 410g s Y
= 7,

210g 7
x + 10gsY = 3.

6) {
logs x + 10gsY + 6y = 29,

logs X + 10gsY + y
= 4.

6) {
IOgll_S<X + 3) = 1,

� -

2y = -8.
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A9. PemHTe CHCTeMY YP8BHeHHH:

{
(x

-

3)(y
-

6)(x - 7) = 0,
a)

logx_2 5 .log4(Y
- 5) = 3; {

(x -

2)(y
-

6)(x - 4) = 0,
6)

logx_1 3 .10gJy
-

5) = 2.

AI0. PemHTe CHCTeMY yp8BHeHHH:

{
IOgs<X

-

1)
·

10gJy
-

4) = 0,

a) 3x-2y
= 1;

(x -l)(y
- 3) {

IOgS(X
- 5)

·

log4(y
- 2) = 0,

6) 4x-10y
= 1.

(x - 5 )(y
- 1)

YposeHb B

Bl. PemHTe CHCTeMY ypaBHeHHH:

a) {
410 g 7

X Y
= log7 x4 ,

2x + 3y = -20;
6) {

610 g a
X y

= loga x6 ,

3x + 7y = 19.

B2. PemHTe CHCTeMY ypaBHeHHH:

a) {
lO�X -log7 y = 3,

6) {
IOg�X -log2Y = 2,

logs x -log7Y = 1; 310g 7
x -log2Y = 4.

B3. PemHTe CHCTeMY ypaBHeHHH:

a) {
� + 21og",y = 6,

6) {
x

2
-

310g x Y
= 30,

3x + 210g x Y = 8; 7x -

310g x Y = 36.

B4. PemHTe CHCTeMY ypaBHeHHH:

{
(x

-

7)(y
- 8) = 0,

a)
log�x + y

- 8) + logS<l- xy + 6y) = log7 x ;

{
(x

-

5)(y
- 3) = 0,

6)
log5(x + y

- 3) + logaC-2
-

xy + 4y) = log5 x .

B5. PemHTe CHCTeMY ypaBHeHHH:

{
(2X

-

3y)logs(3x + 2y
-

7) = 0,

a) 4x-y
=2;

3x + 2y
- 8

{
(3X -

2y)logJ5x + y
-

3) = 0,

6) 12x+y
=3.

5x + y
- 4

B6. PemHTe CHCTeMY ypaBHeHHH:

{
IOg2x_s y (4X -

y) = 1,
a)

logaC 2 x
- 3y)

·

logJ3x + 2y) = 0;

{
IOg4X+7 11

(9X + 2y) = 1,
6)

logJ4x + 7y) .logJ6x
-

5y) = O.
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B7. PemHTe CHCTeMY ypaBHeHH:H:

{
X

2
-

xy + 12 = 0,

a) (y-6)(y-7)
= 0;

logx_ i,.y
- 5)

88. PemHTe CHCTeMY ypaBHeHH:H:

a) {
IO�X + log2Y = 4,

410g 3
x + log2Y = 7;

B9. PemHTe CHCTeMY ypaBHeHH:H:

{
IOgs(2X + 3y)6 = 6,

a) 2x-3y+15
=-2;

2x + 3y
- 5

BI0. PemHTe CHcTeMY ypaBHeHH:H:

{
logs x + l og2y

4
= 13,

a) logsx
4

+ log!y = 1;

2

YposeH. C

Cl. PemHTe CHCTeMY ypaBHeHH:H:

{
IOgJ,X + 1) = 64 · 2 Y

,

a)
2- Y

+ 10gJ,x + 1) = 16;

C2. PemHTe CHCTeMY ypaBHeHH:H:

{
IOgJ,5X Y ) -logJ,-5x) = 2,

a)
X2 + 3y + 11 = 0;

C3. PemHTe CHCTeMY ypaBHeHH:H:

{
IOgx 2 + logy 3 =

3
,

a) 2

log2 x + log3Y = 3;

C4. PemHTe CHCTeMY ypaBHeHHH:

a) {
(y -1)logsx = 4,

(y -1)logx5 = 1;

C5. PemHTe CHCTeMY YP8BHeHH:H:

a) {
X

2
-310 g x Y

= 30,

7x-310g x Y
= 36;

{
x

2
-

xy + 20 = 0,

6) (y -

5)(y
- 9)

=0.

logx _ s<y
- 4)

6) {
IOg�X -log2Y = 2,

310g 7
x -log2Y = 4.

{
IOgae 5X + 7y)4 = 4,

6) 5x-7y+15
=-3.

5x+7y-3

{
IOg2X + l og6y

3
= 7,

6) log2 xa +

log�y
= 11.

6) {
IOgae X - 2) = 25 · 5 Y

,

5- Y
+ 10gJx

- 2) = 10.

6 {
IOgJ,3X Y ) -logJ,-3x) = 4,

)
x

2
+ 6y + 95 = o.

6) {
IOgx 3 + logy4 = .!:.,

loga x + log.y =

4

2.

6) {
(y

-

6)log2 x = 25,

(y
-

6)logx2 = 1.

6) {
x

2
-

910g x Y
= -9,

4x - 910g x Y
= -6.
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C6. PemHTe CHCTeMY ypaBHeHHH:

a) {
IOgJXY) = 5,

x + Y
- 33 = 0;

C7. PemHTe CHCTeMY ypaBHeHHH:

{
IOg� x + log� Y

= 3,
a)

logJx + y) = 2;

6) {
IOgJXY) = 2,

x + Y
- 37 = O.

6) {
IOgW X + 10gW Y

= 4,

10gJ-x + y) = 1.

C8. PemHTe CHCTeMY ypaBHeHHH:

y-2
19- = 0,

%-3
a)

Ig
y+1

=0,
%-5

6)

.logJx
2

+ y2 + 23) = 2;

C9. PemHTe CHCTeMY YP8.BHeHHH:

{
IOgJ2<y

- x) = 4,

a)
2% · 3 11

= 486;

CI0. PemHTe CHCTeMY ypaBHeHHH:

1

-logxY + 210g y
x = 2,

a)
2

S£ -JY =4;

log4(.r + y2 + 38) = 3.

{
IOgJa<Y

- x) = 2,

6)
3% · 4 11

= 768.

5

10gxY + logy x =-,

6)
2

a£ - JY = 2.
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"f ACaC .5. HepCaeHCTaC 1ft CIftCTeMbl HepCaeHCTa
. ,

/5. 1. �enble HepaBeHcTBa M CMCTeMbi i4enbiX HepaBeHcTB-I

YpoBeHb A

AI. PemHTe HepaBeHCTBO: a) 5x - 7 � 7x -

5; 6) 3x - 8 � 8x - 3.

A2. PemHTe HepaBeHCTBO:

a) 3(2x
-

3)
-

2(3x
-

2) � 1 -

4x;

6) 4(3x
-

4)
-

3(4x
-

3) � 1 - 5x.

A3. PemHTe HepaBeHCTBO:

a) (2 - x)(J5 - J7) > 0; 6) (1
- x)(J3 - J5) > O.

A4. PemHTe HepaBeHCTBO:

a) (J7 - .JI0) X<

.J7 6JiO ;
7 + 10

6) (J5 - J7)x <

../5

4

.J7
.

5+ 7

A5. PemHTe HepaBeHCTBO:

a) (2x
-

3)(5x + 2) � (2x
-

3)(5x
-

2);

6) (3x
-

1)(4x + 3) � (3x
-

1)(4x
-

3).

A6. a) HaH,D;HTe HaH60Jlhmee n;eJloe pemeHHe HepaBeHCTBa

5x - 6 < 2(3
-

x)
- 3x.

6) HaH,D;HTe HaHMeHhmee n;eJloe peweHHe HepaBeHCTBa

x + 4 > -5(3 + x)
-

x.

A 7. PemHTe Hep8.BeHCTBO:

a )
4 + 5x

> 3x + 1; 6 )
3 + 7 x

> 2x + 1.
'2 4

AS. PemHTe HepaBeHCTBO:

a)
x

_

3 -

x

�
x + 12

_

9
; 6)

x

+
x + 2

�
4x + 5

_

2
.

3 5 15 5 5 3 15 3

A9. {
-O, 7x � 2,1,

6) {
-0,6X � 2,4,

PemHTe CHCTeMY Hep8.BeHCTB: a)
2,lx < 0,7; 2,4x < 0,6.

AI0. PemHTe CHCTeMY Hep8.BeHCTB:

2x + 5
>

5x + 2
,

5 2

a)
x+2

<
x+5

.

,

5 2

6)

3x + 2
<

2x + 3
,

2 3

x+2
<

x+3
.

3 2

YpoBeHb B

Dl. PewHTe HepaBeHcTBo: a) 10x
2

+ 7x � 0; 6) 3x
2

- 8x � O.
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B2. PemHTe HepaBeHCTBO: a) 36x
2

- 25 � 0; 6) 49x
2

- 16 � O.

B3. PemHTe HepaBeHCTBO: a) 2X2 - 9x - 5 < 0; 6) 5x
2

+ 9x - 2 < O.

84. PemHTe HepaBeHCTBO: a) 3x
2

-

X
- 24 > 0; 6) 6x

2
+ x

- 15 > O.

B5. PemHTe CHCTeMY HepaBeHCTB:

{
3X

2
- 14x + 8 < 0,

{
4X

2
- llx + 6 < 0,

a) 6)
5x + 2 > 2x + 5; 4x + 3 > 3x + 4.

B6. PemHTe HepaBeHCTBO: a) (x
-

2)(x
- 1)2 � 0; 6) (x

-

6)(x + 2)2 � O.

B7. PemHTe HepaBeHCTBO:

a) (x
2

- 6x + 5)(x + 3)2 � 0;

6) (x
2

- 5x + 4)(x + 2)2 � O.

B8. a) 1) PemHTe HepaBeHCTBO x
2

+ 2,2x < 2,4 (1).

2) PemHTe HepaBeHCTBO 1,6 � x
2

+ 1,2x (2).

3) HaH,D;HTe Bce pemeHHH HepaBeHCTBa (2), He HBJlHIO�HeCH

pemeHHHMH HepaBeHCTBa (1).

6) 1) PemHTe HepaBeHCTBO x
2

+ 0,5x � 10,5 (1).

2) PemHTe HepaBeHCTBO 3,5 > x
2

+ 2,5x (2).

3) Haii,D;HTe Bce pemeHHH HepaBeHCTBa (1), He HBJlHIO�HeCH

pemeHHHMH HepaBeHCTBa (2).

B9. a) KaMHeMeTaTeJlhHaH MamHHa BhICTpeJlHBaeT KaMHH no,D; HeKO-

TOphIM OCTphIM yrJlOM K ropH30HTY. TpaeKTopHH nOJleTa KaMHH

onHChIBaeTCR $OPMYJIOH y
= ax

2
+ bx, rp;e a = -

2�O M-
1

,

b =

14
-

nOCTOHHHhIe napaMeTphI, x (M)
-

CMe�eHHe KaMHH

25

no ropH30HTaJIH, Y(M)
-

BhICOTa KaMHH H� 3eMJleii. Ha KaKOM

HaH60JlhmeM paCCTOHHHH (B MeTpax) OT KpenOCTHoii CTeHhI BhI-

COTOH 15 M HymHo paCnOJlOmHTh MamHHY, QT06hI KaMHH npo-

J1eTaJIH H� CTeHoii Ha BhICOTe He MeHee 1 M?

6) KaMHeMeTaTeJlhHaH MamHHa BhICTpeJlHBaeT KaMHH no,n; HeKO-

TOphIM OCTphIM yrJloM K ropH30HTY. TpaeKTopHH nOJleTa K8.MHH

onHChIBaeTCH �PMYJloii Y
= ax

2
+ bx, r,n;e a = -� M-

1

,
b = � -

500 25

nOCTOHHHhIe napaMeTphI, x (M)
-

CMe�eHHe KaMHH no ropH30H-

TaJIH, Y (M)
-

BhICOTa KaMHH H� 3eMJleii. Ha KaKOM HaH60Jlh-

meM paCCTOHHHH (B MeTpax) OT KpenOCTHoii CTeHhI BhICOTOii 10 M

HymHo paCnOJlOmHTh MamHHY, QT06hI KaMHH npOJleTaJIH H�

CTeHOH Ha BhICOTe He MeHee 1 M?
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BI0. Ha Bep«pH HHmeHephl npOeKTHpYIOT HOBhlH annapaT ,D;J1H norpy-

meHHH Ha He60JlhmHe rJly6HHhI. KOHCTPYK�HH HMeeT «POPMY

C(j)ePhl, a 3HaQHT, ,D;eHCTBYIO�aH Ha annapaT BhlTaJIKHBalOm;aH

(apXHMe,D;OBa) CHJla, BhlpamaeMaH B HhIOTOHax, 6Y,D;eT onpe,D;e-

J1HThCH no «popMYJle: FA
= apg,.a, r,D;e a = 4,2

-

nOCTOHHHaH,

r (M)
-

P�HYC annapaTa, p
= 1000 Kr/M

3
-

nJlOTHOCTh BO,D;h1,

a g
= 10 H/Kr

-

YCKopeHHe cB060,D;HOrO nAAeHHH. KaKoB MomeT

6h1Tb MaKCHMaJIhHhlH P�HYC annapaTa, QT06h1 BhlTaJIKHB8.IOm;aH

CHJla IIPH IIorpymeHHH 6h1J1a He 60Jlhme QeM:

a) 656250 H; 6) 5250000 H.

OTBeT Bhlpa3HTe B MeTpax.

YpoBeHb C

Cl.

C2.

C3.

C4.

C5.

C6.

C7.

C8.

PeDIHTe HepaBeHCTBO:

a) (x + 1)(x + 2)(x + 3)2(X + 4)3 � 0;

6) (x + 1)(x + 2)3(X + 5)4(X + 6)5 � o.

PeDIHTe HepaBeHCTBO:

a) 13x
2

- llx + 6�(6x2 - llx + 3) � 0;

6) 15x
2

- 12x + 41(4x
2

- 12x + 5) � o.

PemHTe HepaBeHCTBO:

a) 36x
4

+ 35r - 1 � 0;

PemHTe HepaBeHCTBO:

a) (3x
2

- 2X)2 + 12x + 5 < 18x
2

;

PeDIHTe HepaBeHCTBO:

a) (9x
4

- 9x - 10)3 � (8x
4

- 9x - 9)3;
6) (8x

4
- 8x + 7)3 � (7x

4
- 8x + 23)3:

PeDIHTe HepaBeHcTBo:

a) (3x
2

- 4x + 1)4 � (2x
2

- 3x + 3)4;
6) (3x

2
- 7x + 2)4 � (2x

2
- 5x + 10)4.

PemHTe CHCTeMY HepaBeHCTB:

{
lx

2
-

1211(16
- x

2

) � 0,
a)

x
2

+ 15x + 44 � 0;

PemHTe CHCTeMY Hep8BeHCTB:

{
2(2X + 3)4 � (2x + 3)3 + (2x + 3)5,

a)
x

2
+ 3x + 2 � 0;

{
2(3X + 7)4 � (3x + 7)3 + (3x + 7)5,

6)
x

2
+ 5x + 6 � o.

6) 49x
4

+ 48x
2

- 1 � o.

6) 16(r + 4X)2 < 8x
2

+ 32x + 63.

{
Ir

- 144 1(9
- x� � 0,

6)
x

2
+ 15x + 36 � o.

,.
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C9. a) HaH60Jlhmee H3 qHCeJl m H n 0603HaqaeTCH max(m; n). ECJlH

qHCJla paBHhI, TO max(m; n) =
m = n. Haii,D;HTe Bce 3HaqeHHH x,

npH Kam,D;OM H3 KOTOphlX max(6x + 1; x
2

+ 3) < 7.

6) HaHMeHhmee H3 qHCeJl m H n 0603HaqaeTCH min(m; n). ECJlH

qHCJla paBHhI, TO min(m; n) = m = n. HaH,D;HTe Bce 3HaqeHHH x,

IIPH Kam,D;OM H3 KOTOphlX min(3x + 20; x
2

+ 7) > 11.

CI0. a) CpaBHHTe Kam,D;Oe H3 qHCeJl m, n H k C qHCJlOM 3, eCJlH H3-

BeCTHO, qTO (m
-

3)(n
-

3) < 0, (m
-

3)(k
-

3) > 0 H (m
-

3)(n
-

3)X

X(k
-

3) < O.

6) CpaBHHTe Kam,D;Oe H3 qHCeJl x, Y H Z C qHCJlOM 5, eCJlH H3-

BeCTHO, qTO (x
-

5)(y
-

5) > 0, (x
-

5)(z
-

5) > 0 H (x
-

5)(y
-

5)X

X(z
-

5) < O.

/5.2. Apof)HO-PSL\MOHSnbHble HepSBeHCTBS M CMCTeMbl,

i COAep)l(a� M e APo6H�-pa� _�� anbHbl e Hepa BeHc:_!�_�__,

AI.

A2.

A3.

A4.

A5.

A6.

YpOBeHh A

PemHTe HepaBeHcTBo: a)
5

� 0; 6)
4

� O.
3x+2 2x+3

PemHTe HepaBeHCTBO: a)
2x -1

> O. 6)
3x - 2

< O.
4x

2
+ 3

'

5�+7

PellIHTe HepaBeHCTBO: a) 7�+1>0; 6)
6� + 1

< o.
2-3x 3-2x

{
3

>0

{
2

> 0,
PemHTe CHCTeMY HepaBeHCTB: a) 4x+5

'

6) 3x+7

3x - 8 < 0; 2x - 5 < O.

PemHTe CHCTeMY HepaBeHCTB:

{
2x - 5

< 0

a) 5x
2

+ 9
'

6)
4x-l > 2x + 3; {

3x - 2
< 0

9� + 5
'

3x - 2 > 2x - 7.

5 4
> 0,

4-5x

4 - 3x
�

3
.

2 5

PellIHTe cHCTeMY HepaBeHcTB: a)

> 0,
5-3x

5 - 6x
�

2
.

,

3 5

6)

A7. PemHTe cHCTeMY HepaBeHcTB:

{
11

< 0,
a) 5 - 6x

0,2x - 0,1 > 0,3x - 0,2; {
5

< 0,
6) 3-8x

0,3x - 0,2 > 0,4x - 0,3.
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11
� 0,

4-x

2
< 0;

2-5x

AS. PeWHTe CHCTeMY Hep8BeHCTB: a)

PemHTe He p 8BeHCTBO: a )
3

�
2x

·

�+5
�

x
2 +5'

AI0. PemHTe HepaBeHCTBo: a)
4�

< _

7

;
4x + 3 4x + 3

A9.

Bl.

B2.

B3.

84.

B5.

B6.

B7.

YpOBeHh B

4
PemHTe HepaBeHCTBO: a)

�
> 0;

4 -9

{
14

> 0
PewHTe CHCTeMY HepaBeHCTB: a) 16� - 9

'

4% - 3 < 0;

2
PeDIHTe HepaBeHCTBo: a) -�1;

x-3

PemHTe Hep8.BeHCTBo: a)
2�

� 0;
3x+7

2

PeDIHTe HepaBeHCTBO: a)
(x+4)

�o.
�

�,

-9

PemHTe CHCTeMY HepaBeHCTB: a)

67
� 1

. ,

x

x-67
� 0 .

�
,

x-57

PemHTe cHcTeMY HepaBeHcTB: a)

�<1,
x-5

5
> 1;

x-4

% <
16

,

x

% >
121

;
x

88. PemHTe CHCTeMY HepaBeHCTB: a)

6)

�<o,
3-x

3
< o.

3-4x

2
�

3x

6)
� + 4

�

� + 4

·

6)
5�

> _

9

5x - 4 5x - 4

6)
9

< o.
9�-4

{
19

> 0

6) 4� - 25
'

2% - 5 < O.

6)
3

� 1.
x-4

6)
3�

� O.
2x+5

6)
(x + 7)2

� O.
�-36

6)

89
� 1,

x

x - 89
� 0� .

x-79

6)

3
< 1,

x-6

�>1.
x-5

6)

% <
36

,

x

% >
144

.

x

B9. a) ,IJ:J1H IIoJlyqeHHH Ha 3KpaHe YBeJlHQeHHOrO H306pameHHH J1aM-

IIOQKH B J1a60paTopHH HCIIOJIb3yeTcH c06HpalO�aH J1HH3a C rJlaB-

HhlM «POKYCHhlM paCCTOHHHeM f = 42 CM. PaCCTOHHHe d10T J1HH-
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3h1 ,D;O J1aMnOqKH MOmeT H3MeHHTLCH B npe,D;eJlaX OT 90 ,D;O

110 CM, a paCCTOHHHe d
2

0T J1HH3h1 AO 3KpaHa
-

B npe,D;eJlax OT

51 ,D;O 78 CM. H306pameHHe Ha 3KpaHe 6Y,D;eT qeTKHM, eCJlH BhI-

1 1 1
nOJlHeHO COOTHomeHHe

- + - =
-. Ha K8.KOM HaHMeHLmeM pac-

ll, � f

CTOHHHH OT J1HH3h1 MomHO nOMeCTHTL J1aMnOqKY, qT06h1 ee H30-

6pameHHe Ha 3KpaHe 6hIJlO qeTKHM? OTBeT Bhlpa3HTe B

caHTHMeTpax.

6) ,D:J1H nOJlyqeHHH Ha 3KpaHe YBeJlHqeHHOrO H306pameHHH J1aM-

nOqKH B J1a60paTopHH HCnOJlL3yeTcH c06HpalO�aH J1HH3a C rJlaB-

HhlM «POKYCHhlM paCCTOHHHeM f = 75 CM. PaCCTOHHHe dloT J1HH-

3h1 ,D;O J1aMnOqKH MomeT H3MeHHTLCH B npe,D;eJlax OT 150 ,D;O

250 CM, a paCCTOHHHe d
2

0T J1HH3h1 ,D;O 3KpaHa
-

B npe,D;eJlax OT

100 ,D;O 120 CM. H306pameHHe Ha 3KpaHe 6Y,D;eT qeTKHM, eCJlH

1 1 1
BhlnOJlHeHO COOTHomeHHe

- + - =
-. Ha KaKOM HaHMeHLmeM

ll, � f

paCCTOHHHH OT J1HH3h1 MomHO nOMeCTHTL J1aMnOqKY, QT06h1 ee

H306pameHHe Ha 3KpaHe 6hIJlO qeTKHM? OTBeT BLIpa3HTe B caH-

THMeTpax.

BI0. IIepe,D; OTnpaBKOH TenJlOB03 H3AaJI ry,D;OK C qaCTOTOH fo (r�). qyrL
n03me ry,D;OK H3,D;aJI nO,D;'be3malO�HH K nJlaT«popMe TenJlOB03. H3-

3a 3«p«peKTa ,D:onJlepa qaCTOTa BToporo ry,D;Ka f (r�) 60JlLme nep-

Dom: OHa 38BHCHT OT CKOpocTH TennOB038 no 3aK0UY I(v) =
fo

v ,

1--
c

r,D;e C (M/C)
-

CKOpOCTL 3BYKa. qeJlOBeK, CTOH�HH Ha nJlaT«pop-

Me, pa3J1HqaeT CHrHaJIhI no TOHY, eCJlH OHH OTJlHQalOTCH He Me-

Hee QeM:

a) Ha 10 r� npH fo
= 590 r�; 6) Ha 8 r� npH fo

= 296 r�.

C KaKOH MHHHMaJILHOH CKOpOCTLIO npH6J1HmaJICH K nJlaT«popMe

TenJlOB03, eCJlH QeJlOBeK CMor pa3J1HQHTL CHrHaJIhI, a C = 300 M/C?
OTBeT ,D;aHTe B MeTpax B ceKYH,D;Y.

YposeHh C

Cl. PemHTe �BoHHoe HepaBeHCTBO:

4 6 453

a) � �
x-4 x+2 x-4 x+2 x-4

5
.

,

x+2

3

6) --

x-3

7

x+4

3 6 2 6
<-- <--

x-3 x+4 x-3 x+4
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C2. PemHTe HepaBeHCTBO:

a) � +
1

�
2

;
x-I x+3 x+4

6)
1

+
1

�
2

.

x-6 x+4 x+5

C3 P a)
x - 3

+
x-I

::.;: 2
,

.

. emHTe HepaBeHCTBO: �

x-2 x-3
6)

x - 7
+

x-I
� 2.

x-4 x-6

C4. PemHTe HepaBeHCTBO:

a)
3

+
4

� 5; 6)
2

+
5

� 6.
�+8x+17 �+8x+18 �+10x+27 �+10x+26

C5. HaH60Jlhmee H3 qHCeJl m H n 0603HaqaeTCH max(m; n). ECJlH

qHCJla paBHhI, TO max(m; n) = m = n. HaH,D;HTe Bce 3Haqe-

HHH x, npH Kam,D;OM H3 KOTOphIX:

a) max (
1

;,
1

)
> 0; 6 ) max ( ; )

> o.
6x-13 6-13x 5X�12 5-�2X

C6. PemHTe CHCTeMY HepaBeHCTB:

{
(X

2
+ 2x - 15)2 � 0,

{
(X

2
+ 2x - 18)2 � 0,

a) 1
< o. 6) 1

< o.
2�5+15x-17

'

3x
17

+11x-13

C7. PemHTe HepaBeHCTBO:

)
72

+
17

+ 1 � 0;a

(�+4x-5)2 x2+4x-5

6)
12

+
7

+ 1 � o.

(�+6x+5)2 �+6x+5

CS. PemHTe CHCTeMY HepaBeHCTB:

81
_

82
+ 1 � 0

49
_

50
+ 1 � 0

x
4 �' x

4 �
'

a) 6)225
+

34
+ 1 � 0;

112
+

23
+ 1 � o.

(� -10x)2 � -lOx (� - 8x)2 � - 8x

C9. PemHTe HepaseHcTBO:

a) (
3X-4

)
2

+ (
3X+4

)
2

�2
9x2-16

;
x+2 x-2 �-4

6) (
2x - 3

)
2

+ (
2x + 3

)
2

� 2
4� - 9

.

x+3 x-3 �-9

CI0. IIOJIOmHTeJlhHhIM HJlH OTpHn;aTeJlhHhIM HBJlHeTCH qHCJlO b, eCJlH:

1 1

a) > 0, a < 0;
(b + l)(b + 4)(b - 5) (b + 3)(b + 4)(b - 5)

6)
1

> 0, a

1
< o.

(b + 5)(b -7)(b -15) (b + 4)(b -7)(b -15)

,<..,-- -----
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AI. PemHTe HepaBeHCTBO: a) zJ4x - 9 � 0;

A2. PemHTe HepaBeHCTBO: a) �5 - 2x > 0;

A3. PemHTe HepaBeHCTBO: a) 1�5x + 9 � 0;

A4. PemHTe HepaBeHCTBO: a) �-11- 4x < 0;

A5. PemHTe HepaBeHCTBO: a) �7x - 8 � 0;

A6. PemHTe HepaBeHCTBO: a) �7 - 6x > 0;

A7. PemHTe HepaBeHCTBO: a) � -3x - 5 � 0;

/5.3. MPP8�MOH8nbHble Hep8BeHCTB8 M CMCTeMbl,

j COAep)l(a�Me Mppa�MOHanbHble Hepa BeH CTBa

YpoBeHb A

6) �7 - 4x � o.

6) �2x + 7 > o.

6) 1�6 - 5x � o.

6) �-13+4 x<0.

6) 1./-3 - 7 x � o.

6) �9x + 8 > O.

6) � 11 - 6x � O.

1

AS. PemHTe HepaBeHCTBO: a) (7x -1)7 � 0;

1

6) (1
- 9X)9 � O.

1

A9. PemHTe HepaBeHCTBO: a) (11- X)11 > 0;

1

6) (x + 13)13 > O.

1

AI0. PemHTe HepaBeHCTBO: a) (14
-

X)14 � 0;

Bl.

B2.

B3.

B4.

B5.

B6.

B7.

86

1

6) (x
- 15)15 � O.

Yp OBeHb B

PemHTe HepaBeHCTBo: a) � X2 - 5x + 1 > 5; 6) � X2 - 4x - 9 > 6.

PeDI HTe HepaBeHCT BO:

a) � 3X2 - 14x + 51 ;;. 6; 6) �4X
2

- 29x + 6 1 ;;. 3.

PemHTe HepaBeHCTBO: a) �X2 -144 < 5 ; 6) � X2 - 25 < 12.

PemHTe HepaBeHCTBO: a) � � - 2x - 15 < 3; 6) � X2 - 4x - 5 < 4.

{
� X-3�2

6) {
� X-4�9,

PemHTe CHCTeMY HepaBeHCTB: a)
I

'

v12
-

x � 3; �8 -

x � 2.

PemHTe HepaBeHCTBO: a) � X4 - 2x + 6 ;;.�; 6) � X4 - 4x + 8 ;;. x
2

.

Pem HTe HepaBeH CTBO:

a) � x2-17x-29;;'3Ix+21; 6) � x2-31x+45;;'12x-51.
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88. PemHTe HepaBeHCTBO: a) �5X
- 3

to:;;; 3; 6)
3x + 38

to:;;; 2.
x - 3 3x + 5

B9. IIpH ,D;BHmeHHH paKeThI ee BH,D;HMaH ,D;J1H HenO,D;BHmHOro Ha6J11O-

,D;aTeJlH ,D;J1HHa, H3MepHeMaH B MeTpax, COKpam;aeTCH no 3aKOHY

l = toJ1 �: , r�e c - 3 · 10
5

KM/C CKOpOCTb CBeTa,

Lo (M)
-

,D;J1HHa nOKOHm;eHcH paKeThI, a v (KMjC)
-

CKOpOCTh

paKeThI. KaKoBa ,D;OJlmHa 6h1Th MHHHMaJIhHaH CKOpOCTh paKeThI,

qT06h1 ee Ha6J1IO,D;aeMaH ,D;J1HHa CTaJIa He 60Jlee:

a) 3 M, eCJlH Lo
= 5 M;

6) 8 M, eCJlH Lo
= 10 M?

OTBeT Bhlpa3HTe B KHJlOMeTpax B ceKYH,D;Y.

BI0. a) PaccToHHHe OT Ha6J1IO,D;aTeJlH, HaXO,D;H�erOCH Ha BhlCOTe h M

.. u u

Ha.,D; 3eMJleH, BhlpameHHoe B KHJlOMeTpax, ,D;O BH,D;HMOH HM J1HHHH

ropH30HTa BbI'IHCJISleTC.H no ctx>PMYJle l = �
Rh

, r�e R = 6400 KM
-

500

pa.,D;HYC 3eMJlH. qeJlOBeK, CTOH�HH Ha nJlHme, BH,D;HT ropH30HT

Ha paCCTOHHHH 6,4 KM. K nJlHmy Be,D;eT J1eCTHHn;a, Kam,D;aH CTY-

neHhKa KOTOpOH HMeeT BhlCOTY 15 CM. Ha KaKoe HaHMeHhillee

KOJlHQeCTBO cTyneHeK HymHo nO,D;HHThCH QeJlOBeKY, QT06h1 OH

YBH,D;eJl ropH30HT Ha paCCTOHHHH He MeHee 8 KM?

6) PaCCTOHHHe OT Ha6J1IO,D;aTeJlH, HaxO,D;Hm;erocH Ha BhlCOTe h M H�
.. u u

3eMJIeH, BhlplUKeHHoe B KHJIOMeTpax, ,D;O B�HMOH HM J1HHHH roPH-

OORTa BbIYIHCJlSleTCSI no �pMYJle l = �
Rh

, r�e R = 6400 KM
-

500

pa.,D;HYC 3eMJlH. qeJlOBeK, CTOHm;HH Ha nJlHme, BH,D;HT ropH30HT

Ha paCCTOHHHH 4,8 KM. K nJlHmy Be,D;eT J1eCTHHn;a, Kam,D;aH CTY-

neHhKa KOTOpOH HMeeT BhlCOTY 20 CM. Ha KaKoe HaHMeHhillee

KOJlHQeCTBO cTyneHeK HymHo nO,D;HHThCH QeJlOBeKY, QT06h1 OH

YBH,D;eJl ropH30HT Ha paCCTOHHHH He MeHee 9,6 KM?

YpOBeHb C

Cl. Pem HTe He paB eHCTBO :

a) � 5x + 3 > � 6x -1;

C2. PemH Te Hep 8BeHCTBO:

a) 2J 20x-9 <4x+3;

6) .J 4x + 7 > .J 8x + 3.

6) 2J 12x - 5 < 4x + 1.

.
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C3. Pem HTe HepaBe HCTBO:

a) � 3� + 2x - 1 > 5x - 3;

C4. Pem HTe HepaBeH CTBO:

a) � 24� - 2x - 1 � 2x + 1;

C5. Pem HTe He paB eHCT BO:

a) � 2x+9- � x+l� � x+4;

6) � 12�+4x-1 >10x-3.

6) � 6X2 - 5x - 25 � x + 5.

6) � 2x + 5 - � x-I � � x + 2 .

C6. PeDIHTe HepaBeHCTBO:

a) (x
2

-7x + 6 >J - 3x
2

- 4x + 4 � 0;

6) (x
2

- 9x + 14 >J -3� + 9x - 6 � o.

(�-4 >J 7x - �
PeWHTe HepaBeHCTBO: a)

�
� 0;

2 -19x+35
6)

(�-9>J6x-� � O.
2�-19x+42

C7.

cs. Pem HTe He paBeHCTBO:

a) (�7x+l -x-l) (�x+2 0-x)�O;

6) ( � 7x+4-x-2) (� x+6-x)�O.

C9. PemHTe Hep8BeHCTBO:

a) �3X-l + �5X-2 � 2. �3X-l ;
5x - 2 x

- 5 x
- 5 .

6) � + �3X+l � 2. �
x+3

.

V 3x + 1 4x - 5 4x - 5

CI0. Pem HTe HepaBeHCT Bo:

a) �x + 3 - 2Jx + 2 + �x + 11- 6..jx + 2 � 4;

6) � x + 7 - 4 .J x + 3 + � x + 19 - sJ x + 3 � 6.

5.4. TpMroHOMeTpM'IeCKMe HepaBeHCTBa M CMCTeMbl,

/ COAep)l(alQMe TpMrOHOMeTpM'IeCKMe HepaBeHCTBa
� - --. - - -- -- ---- -- - - --------- - ---------- -------

YpoBeHb A

AI. PemHTe HepaBeHCTBO: a) sinx � 1;

A2. PemHTe HepaBeHCTBO: a) sin x < -!.;
2

6) sinx � -1.

6)
. J2

SIn x < --.

2
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A3. PemHTe Hep8BeHCTBO: )
· �J2a SIn x � -;

2

A4. PemHTe HepaBeHCTBo: a) cosx > -1;

A5. PemHTe Hep8BeHCTBO: a) cosx �
J2

;
2

A6. PemHTe HepaBeHCTBo: a)
1

cosx � --;
2

A7. PemHTe HepaBeHCTBo: a) tgx � -J3;

AS. PemHTe Hep8BeHCTBO: a) tgx � -1;

A9. PemHTe CHCTeMY HepaBeHCTB: a)

6)
· ./ 1

Sinx � -.

2

6) cosx < 1.

J3
6) cosx � -.

2

J2
6) cosx � --.

2

1

6) tg x � -

J3
.

6) tgx � 1;

sinx > -!, sinx > _

J3
,

2

6)
2

sinx �
J3

; sinx � !.
2 2

AI0. PemHTe CHCTeMY HepaBeHCTB:

{
tgx � J3,

{
tgx � 1,

a) J2 6) J3
cosx � -; cosx �-.

2 2

YpoBeHb B

Bl. PemHTe HepaBeHCTBO:

a) sin( 4x -

: ) � -0,5;

B2. PemHTe HepaBeHCTBO:

a) sin( 2x + 3: ) < � ;

B3. PemHTe Hep8BeHCTBo:

a) cos( 3x _

5: ) > � ;

84. PemHTe Hep8BeHCTBo:

a) cos( 4x -

: ) � - � ;

B5. PemHTe Hep8BeHCTBo:

a) t g (2X+ 7: )�_ � .

6) sin( 3x +
1t

) � _

J2
.

. 4 2

6) sin( 5x + 2; ) < � .

6) (
51t

)
J2

cos

2x-""4 >"2.

6) cos( 5x -

:1t ) � -0,5.

6) t g ( 3x -

1�1t ) � -J3.
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C7.

C3. Pem HTe HepaBe HCTBO:

a) � 3� + 2x - 1 > 5x - 3;

C4. Pem HTe HepaBeH CTBO:

a) � 24� - 2x - 1 � 2x + 1;

C5. Pem HTe He paB eHCT BO:

a) � 2x+9- � x+l� � x+4;

C6. PemHTe HepaBeHCTBO:

a) (�-7x+6 >J - 3�-4x+4 �O;

6) (�- 9x + 14 >J -3x
2

+ 9x - 6 � O.

(�- 4 N 7x - �
PewHTe HepaBeHCTBO: a)

�
� 0;

.

2 -19x+35

6) � 12� + 4x -1 > lOx - 3.

6) � 6� - 5x - 25 � x + 5.

6) � 2x+5- � x-l� � x+2.

(x
2

- 9 N 6x - �
6) �o.

2�-19x+42

cs. Pem HTe He paBeHCTBO:

a) (�7x+l -x-l) (�x+2 0-x)�O;

6) (� 7x + 4 -

x
- 2)( � x + 6 - x) � O.

C9. PemHTe Hep8BeHCTBO:

a) �3X-l + �5X-2 �2. �3X-l ;
5x - 2 x

- 5 x
- 5 '

6) � + �3X
+ 1

� 2 .

�
x + 3

.

V 3x + 1 4x - 5 4x - 5

CI0. Pem HTe HepaBeHCT Bo:

a) �x + 3 - 2Jx + 2 + Jx + 11- 6..jx + 2 � 4;

6) � x + 7 - 4.J x + 3 + � x + 19 - sJ x + 3 � 6.

5.4. TpMroHOMeTpM'IeCKMe HepaBeHCTBa M CMCTeMbI,

/ COAep)l(alQMe TpMrOHOMeTpM'IeCKMe HepaBeHCTBa
.. - - - - ___ - - - - - ____ __0__0___-__-- _____ _ ____ _ __

YpoBeHb A

AI. PemHTe HepaBeHCTBO: a) sinx � 1;

A2. PemHTe HepaBeHCTBO: a) sinx < -.!:.;
2

6) sinx � -1.

· J2
6) Slnx < --.

2
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A3. PemHTe Hep8BeHCTBO: )' �J2a SIn x � -;
2

A4. PemHTe HepaBeHCTBO: a) cosx> -1;

A5. PemHTe Hep8BeHCTBO: a) cosx �
J2

;
2

A6. PemHTe HepaBeHCTBO: a)
1

cosx � --;
2

A7. PemHTe HepaBeHCTBO: a) tgx � -J3;

AS. PemHTe Hep8BeHCTBO: a) tgx � -1;

A9. PemHTe CHCTeMY HepaBeHCTB: a)

6
·

./ 1

) SIn x � -.

2

6) cosx < 1.

J3
6) cosx � -.

2

J2
6) cosx � --.

2

1

6) tg x � -

J3
'

6) tgx � 1;

sinx > -.!., sinx > _

J3
,

2
6)

2

sinx �
J3

; sinx � .!..
2 2

AI0. PemHTe CHCTeMY Hep8BeHCTB:

{
tgx � J3,

{
tgx � 1,

a) J2 6) J3
cosx � -; cosx �-.

2 2

YpoBeHb B

Bl. PemHTe HepaBeHCTBO:

a) sin(4x
-

: ) � -0,5;

B2. PemHTe HepaBeHCTBO:

a) sin(2x +
3

4

1t

) < � ;

B3. PemHTe Hep8BeHCTBO:

a) cos( 3x _

5; ) > � ;

B4. PemHTe Hep8BeHCTBO:

a) cos( 4x -

: ) � - � ;

B5. PemHTe Hep8BeHCTBO:

a) t g (2X + 7; ) � -

]a .

6) sin ( 3x + : ) � - � .

6) sin ( 5x + 2; ) < � .

6) (
51t

)
J2

cos 2x-
4 >2'

6) cos( 5x -

:1t ) � -0,5.

6) t g (3X
-

1�1t ) � -J3.
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B6. PemHTe HepaBeHCTBO:

a) ct g (5X- 8; »_ Jg ;

B7. PemHTe HepaBeHcTBo:

a) ct g (2X+ 7: )�J3;
B8. PemHTe Hep8BeHCTBo:

a) cos2x + 0,5 � cos
2

x;

B9. PemHTe HepaBeHCTBO:

a) 2cos
2

x + cos2x � J3 + 1;

6) ct g ( lOx + 9: ) > -1.

(
71t

)
1

6) ctg 3x -
- � -.

3 J3

6) cos2x + sin
2

x � 0,25.

6) 1 + cos2x � J2 + 2sin
2

x.

BIO. PemHTe HepaBeHCTBO:

a) 1 + J2 + 2cos2x + sin2x � (sin x + COSX)2;

6) 1 + J3 + 2cos2x - sin2x � (sinx - COSX)2.

YpoBeHb C

Cl. PemHTe HepaBeHCTBO:

a) 4sin5xcos3x � 2sin8x + J3;

6) 4sin 7xcos5x + J3 � 2sin12x.

C2. PemHTe HepaBeHCTBO:

a) 2cos7xcos6x � 0,5 + cos13x;

6) 2cos8xcos7x + 0,5 � cos15x.

C3. PemHTe HepaBeHCTBO:

a) 4cos4xcos6x � 2cos2x + J3;

6) 4cos3xcos7x + J3 � 2cos4x.

C4. PemHTe HepaBeHCTBO:

a) 4sin3xsin2x + 1 < 2cosx; 6) 4sin4xsin3x < 2cosx + 1.

C5. PemHTe HepaBeHCTBO:

a) 2sin5xsin3x + cos8x > 0,3; 6) 2sin7xsin2x + cos9x > 0,2.

C6. PemHTe HepaBeHCTBO: a) sin4x > cos4x; 6) cos2x> sin2x.

C7. PemHTe HepaBeHCTBO: a) sinx < J3cosx; 6) cosx < J3sinx.

CS. PemHTe HepaBeHCTBO: a) sinx + cosx � 1; 6) sinx -

cosx � 1.

C9. PemHTe HepaBeHCTBO:

a) sin x - J3cosx � J2; 6) J3sinx+cosx � J2.
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CI0. PemHTe HepaBeHCTBO:

a) Isin 5xl � Icos 5xl;

AI.

A2.

A3.

A4.

A5.

A6.

A7.

A8.

A9.

AI0.

Bl.

B2.

B3.

84.

B5.

B6.

B7.

6) Isin 7 xl � Icos 7 xl.

/ 5.5. nOKa3aTenbHbie HepaBeHCTBa M CMCTeMbl,

COAep)l(al1.\Me nOKa3aTenbHbie HepaBeHCTBa
.---

YpOBeHb A

PemHTe HepaBeHCTBO: a) 2% � 4;

PemHTe HepaBeHCTBO: a) 5% � 0,04;

PemHTe HepaBeHCTBO: a) 9% < 27;

PemHTe HepaBeHCTBO: a) 8% > 4;

PemHTe HepaBeHCTBO: a) ( 3

1

6 T < 6;

PemHTe HepaBeHCTBO: a) (3,45)% > 1;

PemHTe Hep8BeHCTBO: a) (2,5)% < 0,4;

PemHTe HepaBeHCTBO: a) (0,1)% � 100;

PemHTe HepaBeHCTBO: a) 2�-3x � 0,25;

PemHTe HepaBeHCTBO: a) 2%. 5% � 100;

6) 3% � 27.

6) 4% � 0,25.

6) 16% < 64.

6) 125% > 25.

6) ( l� r < 2.

6) (5,43)% > 1.

6) (1,25)% < 0,8.

6) (0,2)% � 25.

6) 10�+3x � 0,01.

6) 3%. 4% � 144.

YpoBeHb B

a) 49� > 7
x + 1

; 6) 8� > 2%
+ 2

.PemHTe HepaBeHCTBO:

PemHTe HepaBeHCTBO:

a) 5�+4x < (0,2)-4%-9;

PemHTe HepaBeHCTBO: a)

6) 2� + 5x
< (0,5)-5% -16.

15% < 25 · 3%; 6) 6% < 9 · 2%.

4% · 2� � 8; 6) 9%. 3� � 27 .PemHTe HepaBeHCTBO: a)

PemHTe HepaBeHCTBO:

a) 17%
- 19

� 18%
-

19;

PemHTe HepaBeHCTBO:

a) 4. 3%+5 � 9. 2%+5;

PemHTe CHCTeMY HepaBeHCTB:

{
4

2X + 11
� 64,

a)
7�+2X-35 < 1;

6) 14%-16 � 15%-16.

6) 16. 5%
- 8

� 25. 4%
-

8.

{
22% + 7

� 8,
6)

6�+4X-21 < 1.

B8. PemHTe HepaBeHCTBO:

a) 5%
- 3

+ 5%
- 2

+ 5%
- 1

� 155; 6) 6%-
2

+ 6%-1 + 6% � 258.
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B9. B XO,D;e pacn�a p�HOaKTHBHOrO H30TOna ero Macca YMeHbmaeT-
t

CH no 3aKOHY m =

Tno
· 2 T, r,D;e m

o
-

HaqaJIbHaH Macca H30Tona,

t -

BpeMH, npome,D;mee OT HaqaJIbHoro MOMeHTa, T -

nepHO�

nOJIypacn�a.

a) B HaqaJIbHhlii MOMeHT BpeMeHH Macca H30Tona 40 Mr. lIepHo,D;
ero nOJIypacn�a COCTaBJIHeT 2 MHH. Haii,D;HTe, Qepe3 KaKoe HaH-

MeHbmee BpeMH Macca H30Tona He 6Y,D;eT npeBOCXO,D;HTb 2,5 Mr.

6) B HaqaJIbHhlii MOMeHT BpeMeHH Macca H30Tona 80 Mr. lIepHo,D;
ero nOJlypacn�a COCTaBJIHeT 15 MHH. Haii,D;HTe, qepe3 KaKoe

HaHMeHbmee BpeMH Macca H30Tona He 6Y,D;eT npeBOCXO,D;HTb

10 Mr.

BI0. YpaBHeHHe npo�ecca, B KOTOpOM yqacTBOBaJI ra3, 3anHChlBaeTCH

B BH,D;e pVO = const, r,D;e p (lIa) ,D;aBJIeHHe B ra3e,

V (M
3

)
- 06'beM ra3a, a

-

nOJlOmHTeJIbHaH KOHCTaHTa.

a) lIpH KaKOM HaHMeHbmeM 3HaqeHHH KOHCTaHThI a YBeJIHqeHHe

BqeTBepO 06'beMa ra3a, yqacTBYIOm;ero B 3TOM npo�ecce, npHBO-

,D;HT K YMeHbmeHHIO ,D;aBJIeHHH He MeHee qeM B 8 pa3?

6) lIpH KaKOM HaHMeHbmeM 3HaqeHHH KOHCTaHThI a YMeHbmeHHe

BqeTBepO 06'beMa ra3a, yqacTBYIOm;ero B 3TOM npo�ecce, npHBO-

,D;HT K YBeJIHqeHHIO ,D;aBJIeHHH He MeHee qeM B 2 pa3a?

YpoBeHb C

Cl. PemHTe HepaBeHCTBO:

a) 4%+1+4%-0,5_2
2 %-4

� 284; 6) 4%-1+4%-0,5_2
2 %-5

� 184.

C2. PemHTe Hep8BeHCTBO:

a) 5. 3% + 10% > 2 · 3%
+ 1

+ 10%
- 1

+ 3%
+

2;
6) 2%

+ 5
+ 5%

+ 4
> 3 . 2%

+ 4
+ 5%

+ 3
+ 2%

+

6.

C3. PemHTe HepaBeHCTBO:

�x - 2)

a) 4
x

+3.2
2

(x-l)+8 3 >232;

C4.

�x - 2)

6) 9% + 3
2 (x-l)

- 2 · 27 3 < 264.

PemHTe HepaBeHCTBO: a)
15% - 225

� 0; 6)
14% -196

� O.
�+8x+12 �+5x-6

C5. PemHTe Hep8BeHCTBo:

a) 4. 2% + 8 · 2-% � 33;

C6. PemHTe HepaBeHCTBO:

a) 9. 5% - 15% + 5. 3% > 45;

6) 8. 2% + 2 · 2-% � 17.

6) 8. 7% - 14% + 2% > 8.

�_
--a.r.....
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C7. PemHTe HepaBeHCTBO:

a) x
2

.4%+16<4x
2

+4%+I;

C8. PemHTe CHCTeMY HepaBeHCTB:

2% + 7 · 2
1 - %

� 9,

a) x2+4x-8
�

x+5
+�.

x2 - 16 x + 4 x
- 2

'

C9. PemHTe CHCTeMY HepaBeHCTB:

�%+1 -11. zr+
1

+ 36 � 0,

a) � - 3x - 2 x
3

- 5� - 4 _.-2
- � x

-

x-;
x-3 x-5

{
2

2 % + 1
_ 9 · 2%

+ 1
+ 2 8 � 0,

6) �-2x-1 x3-4�-3 2
- �x-x.

x - 2 x-4

CI0. PemHTe CHCTeMY HepaBeHCTB:

4% - 7 · 2% + 10 � 0,

a) x3-3�+3x-3
� X + � +.!..

x2 - 3x x - 2 x

'

4% - 19 · 2% + 34 � 0,

6) x
3 -6x2+6x-6

� X + � +.!..
x2 - 6x x - 4 x

6) x
2

.3%+27<3x
2

+3%+2.

2% + 9 · 2
1 - %

� 11,

6) x2+5x-10
�

x+6
+�.

x2 - 25 x + 5 x
- 3

I

/ 5.6. norapM�MM'IeCKMe HepaBeHCTBa M CMCTeMbl,
/

JI COAep)l(alQMe norapM�MM'IeCKMe HepaBeHCTBa
�

YpoBeHb A

AI. PemHTe HepaBeHCTBO: a) logsx < 2;

A2. PemHTe Hep8BeHCTBO: a) logax � 3;

A3. PemHTe HepaBeHCTBO: a) log4x � -0,5;

A4. PemHTe HepaBeHCTBO: a) IOgO,123X � 0;

A5. PemHTe HepaBeHCTBO: a) 10g1 x > 2;

7

6) log4x < 3.

6) log2x � 5.

6) log2sx � -0,5.

6) logo,a21x � 0.

6) log! x > 2.

8

A6. PemHTe HepaBeHCTBO: a) logo,o4x � -1; 6) logo,o2x � -1.

A 7. PemHTe HepaBeHCTBO:

a) logs(4x + 5) < 3; 6) loga(2x
-

5) < 4.
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A8. PeWHTe HepaBeHCTBO:

a) IOgO,1(3x + 25) < -2;

A9. PewHTe HepaBeHCTBO:

a) log�(2x
- 2,5) � -1;

7

AI0. PeWHTe HepaBeHCTBO:

a) log3(10x
-

19) > 4;

6) logo,2(6x
-

25) < -3.

6) logs(5x
- 2,8) � -1.

6

6) log4(7x
-

24) > 4.

YpoSeHIJ B

Bl. PemHTe HepaBeHCTBO:

a) log5(x
2

-

4x) > 1; 6) log6(x
2

-

5x) > 1.

B2. PemHTe HepaBeHCTBO:

a) log3(x
2

-

8x) < 2; 6) log2(x
2

-

3x) < 2.

B3. PemHTe HepaBeHCTBO:

a) logo,5(24
- 2x -

x
2

) > -4; 6) logo,25(21 + 4x -

x
2

) > -2.

B4. PewHTe HepaBeHCTBO:

a) In(2x + 17) � In(4x
-

13); 6) In(3x + 19) � In(5x
-

17).

B5. PemHTe HepaBeHCTBO:

a) Ig(25x
2

-

4) � Ig(25
- 4x

2

); 6) In(16x
2

-

9) � In(16
- 9x

2

).

B6. PewHTe HepaBeHCTBO:

a) logo 7(2x
2

- 7x + 5) � logo 7(X
2

-

5);
,

2
'

2

6) logo,3(2x
- 9x + 7) � logo,3(x

-

7).

B7. PewHTe HepaBeHCTBO:

a) IOgSinl(X
2

- 2x -

11) � logsinl(7x
-

x
2

-

6);

6) IOgcOSl(X
2

+ 2x -

17) � logcosl(8 + 7x -

x
2

).

B8. PewHTe CHCTeMY HepaBeHCTB:

{
IOgO'5(X

-

2) � -2,
a)

logo,s(x2 - 9x + 20) � -1;

{
IOgO�X

-

3) � -1,
6)

logo.s<x2 - llx + 30) � -1.

B9. PemHTe CHCTeMY HepaBeHCTB:

) {
IOgJ3X

2
-14x + 16) � 4,

a

Ig(2x
2

- 5x + 3) � Ig(x
2

-

3);

6) {
IOga<2X

2
-15x + 27) � 3,

In(2x
2

- 9x + 10) � In(x
2

-

10).
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BI0. a) BO,D;OJla3HhIH KOJlOKOJl, CO,D;epma�HH v = 3 MOJlb B03,D;yxa npH

AaBJleHHH PI
= 1,9 aTMoccpephI, Me,D;J1eHHO onYCKaIOT Ha ,D;HO BO-

AoeMa. IIpH aTOM npOHCXO,D;HT H30TepMH'tIeCKOe cmaTHe B03Ayxa

,D;O KOHe'tlHOrO ,D;aBJleHHH P2. Pa60Ta, COBepmaeMaH BO,D;OH npH

cmaTHH B03,D;yxa, onpe,D;eJlHeTCH BhIpameHHeM A = avT log2
P2

,

PI

r,D;e a = 17,1
,lJ;m

-

nOCTOHHHaH, T = 300 K -

TeMnepaTY-
MOJlh.K

pa B03Ayxa. HaH,D;HTe, npH K8.KOM HaH60JlbmeM ,D;aBJleHHH P2

(B aTMoccpepax) cOBepmeHHaH B03,D;YXOM pa60Ta He 6Y,D;eT npeBOC-

XO,D;HTb 30780 ,D:m.

6) BO,D;OJla3HhIH KOJlOKOJl, cO,D;epma�HH v = 2 MOJlb B03,D;yxa npH

AaBJleHHH PI
= 2,4 aTMoccpephI, Me,D;J1eHHO onYCKalOT Ha ,D;HO BO-

AoeMa. IIpH aTOM npOHCXO,D;HT H30TepMHtlecKoe cmaTHe B03,D;yxa

AO KOHe'tlHOrO ,D;aBJleHHH P2. Pa60Ta, COBepmaeMaH BO,D;OH npH

cmaTHH B03,D;yxa, onpe,D;eJlHeTCH BbIpameHHeM A = avT log2
P2

,

PI

r,D;e a
= 13,5

,lJ;m
-

nOCTOHHHaH, T = 300 K -

TeMnepaTY-
MOJlh.K

pa B03,D;yxa. HaH,D;HTe, npH KaKOM HaH60JlbmeM ,D;aBJleHHH P2

(B aTMoccpepax) cOBepmeHHaH B03,D;YXOM pa60Ta He 6YAeT npeBOC-

XO,D;HTb 16200 ,D:m.

Cl.

C2.

C3.

C4.

C5.

YpOBeHb C

PemHTe Hep8BeHCTBO:

a) log2x + log2(x + 6) � 4;

PemHTe HepaBeHCTBO:

a) 10��4x2) + log�8x2) � 9;

PemHTe Hep8BeHCTBO:
2

a) 1
2x + 3x - 5

�
1

og27 � -;
x+1 3

PemHTe Hep8BeHCTBO:

a) log3(x + 2) + log3(8
-

x) �

6) log3(x + 3) + log3(7
-

x) �

PemHTe Hep8BeHCTBO:

1 2

a) 1 - � ;

logz _ 4°,2 logx + 20 25

6) logax + loga(x
-

6) � 3.

6) log��25x2) + logS<25x
2

) � 8.

6) 1
2x2 + 15x + 22

�
1

ogg � -.

x+4 2

1 + log3(x + 4);
1 + log3(x + 5).

21

6) 1 - �

10gx_I O ,1 logx+17 100
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C6. PemHTe Hep8.BeHCTBo:

a) log4( 20 -

: ) + log!. ( S -

: ) � 1;
4

6) log3(IS- : )+log!.(S- ; )�1.
3

C7. PemHTe Hep8.BeHCTBo:

?

( )
10g0 s(2% + 3)

a) a 1og2 X""

+ 2 °lx/
1og29

� a 0

�
'

;

? 1

( )
10g0,2<3% + 4)

6) 7 1og5 X""

+ 6 °lxl
015 49

� 7 0

� ..

C8. PemHTe Hep8.BeHCTBo:

a) log2(log2(7x
2

-

6x» � 2;

6) loga(loga(4x
2

-

3x» � 1.

C9. PemHTe Hep8.BeHCTBO:

a) loga_%(x + 1) .log%+2(4
-

x) � 0;

6) logl_%(x + 3) .log%+4(2
-

x) � o.

CI0. PemHTe Hep8.BeHCTBO:

a) logs% + 7(log7 _ %(x + 3» � 0;

6) logsx + 12(log6 _ %(x + 4» � o.

�,
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, rl\ABA 6. 3AAA'-I� C TEKCTOBblM YCI\OB�EM
'-

/ 6. 1. ApMcI»MeTM'IeCKMe 38A8'1M

.I C npaKTM'IeCKMM cOAep)l(aHMeM
. t

YposeH. A

AI. a) JIeToM KHJlOrpaMM CJlHB CTOHT 60 p. MaMa KynHJIa 3 Kr 200 r

CJlHB. CKOJlhKO py6J1eH C,D;aqH OHa ,D;OJlmHa nOJlyqHTh C 1000 p.?

6) JIeToM KHJlOrpaMM qepeUIHH CTOHT 80 p. MaMa KynHJla 1 Kr

800 r tlepemHH. CKOJlhKO py6J1eH C,D;aqH OHa ,D;OJlmHa nOJlyqHTh C

500 p.?

A2. a) B J1eTHeM ,D;eTCKOM c�y Ha Kam,D;OrO pe6eHKa nOJlaraeTCH 60 r

caxapa B ,D;eHh. B J1arepe 215 ,D;eTeH. KaKoe H8.HMeHhmee KOJlH-

qeCTBO KHJlOrpaMMOBhlX naqeK caxapa ,D;OCTaTOqHO H8 He,D;eJlIO?

6) B J1eTHeM J1arepe Ha Kam,D;OrO yqacTHHKa nOJlaraeTCH 60 r ca-

xapa B ,D;eHh. B J1arepe 124 qeJlOBeKa. CKOJlhKO KHJlOrpaMMOBhlX

naqeK caxapa nOHaA06HTCH Ha BeCh J18reph Ha 7 ,D;HeH?

A3. a) BYJlOqKa CTOHT 8 p. 50 K. KaKoe H8.H60Jlhmee KOJlHqeCTBO 6y-
J10qeK MomHO KynHTh Ha 50 p.?

6) IIaKeT COKa CTOHT 32 p. KaKoe HaH60Jlhmee KOJllAeCTBO naKe-

TOB COKa MomHO KynHTh Ha 200 p.?

A4. a) TenJloxo,D; paCCtlHTaH Ha 750 naccamHpOB H 25 qJleHOB KOMaH-

,D;h1. Kam,D;aH cnaCaTeJlhHaH UIJllOnKa MomeT BMeCTHTh 50 qeJlO-

BeK. KaKoe HaHMeHhmee qHCJlO mJIlOnOK ",D;OJImHO 6hITh Ha TenJlO-

XO,D;e, qT06h1 B cJlyqae He06xo,D;HMOCTH B HHX MomHO 6h1J1o

pa3MeCTHTh Bcex naccamHpOB H Bcex qJleHOB KOMaH,D;hI?

6) TenJloxo,D; paCCqHTaH Ha 950 naccamHpOB H 110 qJleHOB KO-

MaH,D;h1. Kam,D;aH cnaCaTeJIhH8H mJllOnKa MOmeT BMeCTHTh 50 qe-

J10BeK. K8Koe HaHMeHhmee qHCJlO mJllOnOK ,D;OJlmHO 6h1Th Ha Te-

nJlOXO,D;e, qT06h1 B cJlyqae He06xo,D;HMOCTH B HHX MomHO 6h1J1o

pa3MeCTHTh Bcex naccamHpOB H Bcex qJleHOB KOM8H,D;h1?

A5. a) B 06�emHTHH HHcTHTyra B Kam,D;OH KOMHaTe MomHO nOCeJlHTh

qeThlpeX qeJlOBeK. KaKoe H8.HMeHhmee KOJlHqeCTBO KOMHaT He06-

XO,D;HMO ,D;J1H nOCeJleHHH 83 HHOrOpO,D;HHX cTY,D;eHToB?

6) BOJlhUIOH Kopa6J1h He MomeT nO,D;OHTH K 6epery, n03TOMY nac-

camHpOB OTB03HT C Kopa6J1H Ha lliJllOnKe, BMem;8lOm;eH 8 nacca-

mHpOB. CKOJlhKO pa3 UIJllOnKa npHCT8.BaJIa K 6epery, eCJlH Ha

6eper OTBe3J1H 30 naccamHpoB?
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A6. a) YpOK B HaqaJIhHOH mKOJle ,D;J1HTCH 35 MHH. Bce nepeMeHhI,

KpOMe TpeTheH, ,D;J1HTCH 10 MHH, a TpeThH nepeMeHa
- 20 MHH.

YpOKH HaqHH810TCH B 8:30. Kor,D;a 3aR8.HqHBaeTCH nHThlH YPOK?
B OTBeT 3an�mHTe qaChI H MHHyrhl, pa3,D;eJlHB HX TOqKOH.

6) YpOK B UIKOJle ,D;J1HTCH 40 MHH. Bce nepeMeHhI, KpOMe qeTBep-

TOH, ,D;J1HTCH 15 MHH, a qeTBepTaJI nepeMeHa
- 25 MHH. YpOKH

HaqHH810TCH B 9:00. Kor,D;a 3aKaHqHBaeTCH UIeCTOH YPOK? B OTBeT

3anHmHTe qaChI H MHHyrhl, pa3,D;eJlHB HX TOqKOH.

A7. a) Mara3HH OTKphlBaeTCH B 10 q yrpa, a 3aKphlBaeTCH B 9 q Be-

qepa. 06e,D;eHHhlH nepephlB ,D;J1HTCH C 14 ,D;O 15 q. CKOJlhKO qaCOB

B ,D;eHh OTKphlT Mara3HH?

6) IIoe3,D; CaHKT- IIeTep6ypr- HHmHHH HOBrOpO,D; OTnpaBJlHeTCH B

17:30, a npH6h1BaeT B 8:30 Ha CJle,D;YIO�ee YTpO. CKOJlhKO qaCOB

nOe3,D; HRXO,D;HTCR B nYTH?

AS. a) B ,D;OMe, B KOTOpoM mHBerr Mama, 9 STameH H HecKOJlhKO no,D;'h-

e3,D;OB. Ha K�OM STame (BKJllOqaJI nepBhlH) no qeThIpe KBaPTHphl.

Mama mHBerr B KBaPTHpe Nfl 130. B KaROM nO)fhe3,D;e mHser Mama?

6) B �OMe, r,D;e mHBeT MHma, O,D;HH nO,D;'he3,D;. Ha Kam,D;OM 3Tame

(BKJllOqaH nepBhlH) no qeThlpe KBapTHphl. MHwa mHBeT B KBap-

THpe N2 35. Ha KaKOM 3Tame mHBeT MHUIa?

AD. a) CqeT'lHK 3J1eKTp03HeprHH 1 HOH6pH nOKa3h1BaJI 32544 KBT ·

q,

a 1 ,D;eKa6pH 32726 KBT. q. CKOJlhKO Py6J1eH HymHo 3aDJlaTHTh 3a

3J1eKTp03HeprHIO 3a HOH6ph, eCJlH 1 KBT. q 3J1eKTp03HeprHH CTOHT

3 p. 60 K?

6) CqeTqHK 3J1eKTp03HeprHH 1 HOH6pH nOKa3h1BaJI 12625 KBT.q,

a 1 ,D;eKa6pH 12802 KBT.q. CKOJlhKO Py6J1eH HymHo 3anJlaTHTh 3a

3J1eKTp03HeprHIO 3a HOH6ph, eCJlH 1 KBT. q 3J1eKTp03HeprHH CTOHT

3 p. 80 K.?

AI0. a) B KBapTHpe, r,D;e npomHBaeT JlneKceH, YCT8.HOBJleH npH60p yqe-

Ta paCXO,D;a Xo-J10,D;HOH BO,D;h1 (CqeTqHK). 1 ceHTH6pH CqeTqHK no-

Ka3h1BaJI pacxo� 103 M
3

BO,D;h1, a 1 OKTH6pH
- 114 M

3
. KaKYIO

CYMMY ,D;OJlmeH 3anJlaTHTh JlneKceH 3a XOJlO,D;HYIO BO,D;Y 3a ceH-

TH6ph, eCJlH �eHa 1 M
3

XOJlO,D;HOH BO,D;h1 COCTaBJlHeT 19 p. 20 K.?

OTBeT ,D;aHTe B Py6J1HX.

6) B KBapTHpe, r,D;e npomHBaeT BaJIepHH, YCTaHOBJleH npH60p yqe-

Ta paCXO,D;a XOJlO,D;HOH BO,D;h1 (CqeTqHK). 1 MapTa CqeTqHK nOKa3h1-

BaJI paCXO,D; 182 M
3

BO,D;h1, a 1 anpeJlH
- 192 M

3
. KaKYIO CYMMY

,D;OJlmeH 3anJlaTHTh BaJIepHH 3a XOJlO,D;HYIO BO,D;Y 3a MapT, eCJlH

�eHa 1 M
3

XOJlO�HOH BO,D;LI COCTaBJlHeT 23 p. 10 K.? OTBeT ,D;aHTe

B Py6J1HX.
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All. a) B cynepMapKeTe npOXO�HT peKJlaMHaH 8.K�HH: 3aITJIaTHB 3a �Be

lliOKOJI�KH, nOKynaTeJIh nOJIyqaeT TPH mOKOJI�KH (O�Ha lliOKO-

JI�Ka B no�apOK). IIIoKoJI�Ka CTOHT 32 p. K8.Koe HaH60JIhlliee

qHCJIO lliOKOJI�OK MomHO nOJIyqHTh Ha 120 p.?

6) IIIoKoJIMKa CTOHT 31 p. B BOCKpeceHhe B cynepMapKeTe �eH-

cTByeT Cne�HaJIhHOe npe�JIOmeHHe: 3anJIaTHB 3a �Be mOKOJIMKH,

nOKynaTeJIh nOJIyqaeT TPH mOKOJI�KH (O�HY mOKOJI�KY B no-

�apoK). CKOJIhKO lliOKOJI�OK MomHO nOJIyqHTh Ha 170 p. B BOC-

KpeceHhe?

A12. a) �JIH npHrOTOBJIeHHH MapHHOBaHHhlX orYP�OB Ha 1 JI BO�h1 Tpe-

6yeTcH 12 r J1HMOHHOH KHCJIOThI. X03HHKa rOTOBHT �Be TpeXJIH-

TpOBhle 6aHKH MapHHMa. B M8ra3HHe npO�aIOTCH naqKH J1HMOH-

HOH KHCJIOThI no 10 r. KaKoe HaHMeHhlliee qHCJlO naqeK

�OCTaTOqHO KynHTh X03HHKe �JIH npHrOTOBJIeHHH MapHH�a?

6) �JIH npHrOTOBJIeHHH H6JIoqHOrO BapeHhH Ha 1 Kr H6JIOK HymHo

1,2 Kr caxapa. CKOJIhKO KHJIOrpaMMOBhlX naqeK caxapa HymHo

KynHTh, qT06hI CBapHTh BapeHhe H3 8 Kr H6JIOK?

A13. a) B naqKe 6YM8rH 500 JIHCTOB. 3a He�eJIIO B o«pHce pacxo�yeTcH

1200 JIHCTOB. K8.Koe HaHMeHhmee KOJIHqeCTBO naqeK 6YMarH

HymHo KynHTh B o«pHc Ha 8 He�eJIh?

6) B naqKe 6YMarH 500 JIHCTOB. 3a He�eJIIO B o«pHce pacxo�yeTcH

1800 JIHCTOB. KaKoe HaHMeHhUIee KOJIHqeCTBO naqeK 6YMarH

HymHo KynHTh B o«pHC Ha 4 He�eJIH?

A14. a) BOJIhHOMY nponHcaH KypC JIeKapCTBa, KOTOpoe HymHo npHHH-

MaTh no 0,5 r 3 pa3a B �eHh B TeqeHHe 14 �HeH. YnaKoBKa co-

�epmHT 8 Ta6JIeTOK no 0,5 r. KaKoe HaHMeHhmee KOJIHqeCTBO

ynaKoBoK Tpe6yeTcH Ha BeCh KYpC JIeqeHHH?

6) BOJIhHOMY npOnHC8.H KYpC JIeKapCTBa, KOTopoe HymHo npHHH-

MaTh no 0,5 r 2 pa3a B �eHh B TeqeHHe 21 �Hg. Yn8.KOBKa co-

�epmHT 10 Ta6JIeTOK no 0,5 r. KaKoe HaHMeHhlliee KOJIHqeCTBO

ynaKoBoK Tpe6yeTcH Ha BeCh KypC JIeqeHHH?

A15. a) �JIH nOKpaCKH nOTOJIKa Tpe6yeTcH 200 r KpaCKH Ha 1 M
2

. Kpa-
CKa npo�aeTcH B 6aHKax no 2 Kr. CKOJIhKO 68.HOK KpaCKH HymHo

KynHTh �JIH nOKpaCKH nOTOJIKa nJIOm;�hlO 64 M
2

?

6) ,I:VIH JIaKHpoBKH nOJIa B peKpe�H pa3MepoM 10 X 10 M nOH�O-

6HJIOCh poBHO 2 68HKH JIaKa. KaKoe HaHMeHhmee qHCJIO 68.HOK JI8.Ka

HYmHO KynHTh ,lVIH JIaKHpoBKH nOJIa B 38JIe pa3MepoM 15 X 30 M?

j ( 1
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A16. a) BacceHH HMeeT <POPMY npHMoyroJlbHoro napaJIJleJlenHne,D;a. Ero

,D;J1HHa, UIHpHHa H rJly6HHa paBHhI COOTBeTCTBeHHO 18 M, 12 M H

1,4 M. ,IJ:J1S 06J1H�OBKH ,D;Ha H CTeH 6acceHHa peUIeHO npH06pecTH

nJIHTKY no �eHe 300 p. 3a M
2

. CKOJIbKO 6Y,D;eT CTOHTb nOKynKa,

eCJIH no nepHMeTpy 6acceHHa ,D;OnOJlHHTeJlbHO nJlaHHpyeTcH BhI-

J10mHTb npHMoyroJlbHyIO ,D;OpomKY UIHpHHOH 1 M H3 TOH me

nJlHTKH?

6) BacceHH HMeeT «POPMY npHMoyroJlbHoro napaJIJleJlenHne,D;a. Ero

,D;J1HHa, UIHpHHa H rJly6HHa paBHhI COOTBeTCTBeHHO 20 M, 10 M H

1,2 M. ,IJ:J1H 06J1H�OBKH ,D;Ha H CTeH 6acceHHa peUIeHO npH06pecTH

nJIHTKY no �eHe 400 p. 3a M
2

. CKOJlbKO 6Y,D;eT CTOHTb nOKynKa,

eCJlH no nepHMeTpy 6acceHHa ,D;OnOJlHHTeJlbHO nJIaHHpyeTcH BhI-

J10mHTb np.HMoyroJlbHyIO )J;opomKY UIHpHHOH 1 M H3 TOH me

nJlHTKH?

A17. a) AHH KynHJla npOe�,D;HOH 6HJleT Ha MeCH�. 3a MeCH� OHa CO-

BepUIHJIa 41 nOe3,D;KY. CKOJlbKO py6J1eH OHa CSKOHOMHJIa, eCJlH

npOe3,D;HOH 6HJleT CTOHT 850 p., a pa30BaH nOe3,D;Ka
- 24 p.?

6) ,IJ:ama KynHJla npOe3,D;HOH 6HJleT Ha MeCH�. 3a MeCH� OHa CO-

BepUIHJla 52 nOe3,D;KH. CKOJlbKO py6J1eH OHa CSKOHOMHJla, eCJlH

npOe3,D;HOH 6HJleT CTOHT 840 p., a pa30BaH noe3)J;Ka
- 18 p.?

A18. a) TaKcHcT 3a MeCH� npoeXaJI 6000 KM. CTOHMOCTb 1 JI 6eH3HHa

30 p. Cpe,D;HHH paCXO,D; 6eH3HHa Ha 100 KM COCTaBJI.ReT 9 JI.

CKOJlbKO py6J1eH nOTpaTHJI TaKCHCT Ha 6eH3HH 3a STOT MeC.R�?

6) TaKcHcT 3a MeCH� npoeXaJI 5500 KM. CTOHMOCTb 1 JI 6eH3HHa

32 p. Cpe,D;HHH paCXO,D; 6eH3HHa Ha 100 KM COCTaBJlHeT 9 J1.

CKOJlbKO py6J1eH nOTpaTHJI TaKCHCT Ha 6eH3HH 3a STOT MeCH�?

A19. a) Ha CqeTY CamHHoro M06HJlbHOrO TeJle«pOHa 6h1J1o 130 p., a

nocJle pa3rOBopa C BepoH OCTaJIOCb 94 p. CKOJlbKO MHHYT )J;J1HJlCH

pa3rOBOp C BepoH, eCJIH 1 MHH pa3rOBopa CTOHT 1 p. 20 K.?

6) Ha cqeTY MamHHoro M06HJlbHOrO TeJIe«poHa 6hIJlO 66 p., a no-

CJIe pa3rOBopa C JIeHoH OCTaJIOCb 39 p. CKOJlbKO MHHYT ,D;J1HJlC.R

pa3rOBOp C JIeHoH, eCJlH 1 MHH pa3rOBopa CTOHT 2 p. 25 K.?

A20. a) KaKoe HaHMeHbmee qHCJlO Kop060K nOTpe6yeTcH, qT06h1 nepe-

ChlnaTb 143 Kr KpynhI B Kop06KH BMeCTHMOCTblO 3 Kr, 5 Kr H

9 Kr? IIycToro MeCTa B Kop06Kax He ,D;OJlmHO OCTaTbCH.

6) KaKoe HaHMeHbUIee qHCJlO Kop060K nOTpe6yeTC.R, qT06hI nepe-

ChInaTb 133 Kr KpynhI B Kop06KH BMeCTHMOCTblO 2 Kr, 5 Kr H

9 Kr? IIycToro MeCTa B Kop06Kax He ,D;OJlmHO OCTaTbCH.
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/6.2. 38.Q8'1M H8 onTMM8nbHWM Bw60p
... - - �

YpoBeHb A

AI. a) KaKoe HaHMeHhmee qHCJlO Kopo60K nOTpe6yeTcH, qT06h1 95 Kr

Kpynhl nepeChlnaTh B Kop06KH BMeCTHMOCThIO 1 Kr, 4 Kr H 12 Kr?

IIycToro MeCTa B Kop06Kax He ,D;OJlmHO OCTaThCH.

6) KaKoe HaHMeHhmee qHCJlO Kopo60K nOTpe6yeTcH, QT06hI

107 Kr Kpynhl nepeChlnaTh B Kop06KH BMeCTHMOCThIO 2 Kr, 3 Kr

H 9 Kr? IIycToro MeCTa B Kop06Kax He ,D;OJlmHO OCTaThCH.

A2. a) TeJle«pOHHa.a KOMnaHHH npe,D;OCTaBJIHeT Ha Bhl60p TPH TapH«p-
HhlX nJlaHa.

TapHcltBldH DJIaB
AfioBeBTCKaB RnaTa ILmaTa sa paaroBop

(B Mec�) (1 MHB)

. nOBpeMeHHbIH. HeT 1,5 p.

.KOM6HHHPOBaHHbIH. 550 p. 3a 300 MHH
0,9 p. (cBepx 300 MHH

B MecSU;)

. Be3nHMHTHhlH. 750 p. HeT

A60HeHT npe,D;nOJlaraeT, QTO 06�a.a ,D;J1HTeJIhHOCTh pa3roBopoB CO-

CTaBHT 400 MHH B MeCH�, H HCXO,D;.a H3 3Toro BhI6HpaeT H8.H60Jlee

,D;emeBhlH TapH«pHhlH nJlaH. CKOJlhKO py6J1eH ,D;OJlmeH 6Y,D;eT 3a-

nJIaTHTh a60HeHT 3a MeCH�, eCJlH 06�aH ,D;J1HTeJlhHOCTh pa3rOBO-

pOB ,D;eHCTBHTeJIhHO 6Y,D;eT paBHa 400 MHH?

6) TeJle«poHHa.a KOMnaHHH npe,D;OCTaBJIHeT Ha Bhl60p TPH TapH«p-
HhlX nJl8.Ha.

TapH4»BwH DJlaB
AfioBeBTCIC8J1 DJIaTa llJlaTa 3a pa3roBop

(B MecSU;) (1 MHB)

. nOBpeMeHHbIH. HeT 2 p.

. KOM6HHHpOBaHHbIH. 290 p. 3a 350 MHH
1,5 p. (cBepx 350 MHH

B MecSU;)

. Be3nHMHTHbIH. 1150 p. HeT

A60HeHT npe,D;nOJlaraeT, QTO 06�a.H ,D;J1HTeJIhHOCTh pa3rOBopOB CO-

CTaBHT 600 MHH B MeCH�, H HCXO,D;.a H3 3Toro Bhl6HpaeT H8.H60Jlee

,D;emeBhIH TapH«pHhIH nJlaH. CKOJlhKO py6JIeii ,D;OJlmeH 6Y,D;eT 3a-

nJlaTHTh a60HeHT 3a Mec.a� eCJlH 06�8JI ,D;J1HTeJIhHOCTh pa3roBopoB

,D;eHCTBHTeJlhHO 6Y,D;eT paBHa 600 MHH?
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A3. a) IIpH CTpOHTeJlhCTBe ,D;OMa (})HpMa HCnOJlh3yeT O,D;HH H3 THnOB

«PYH,D;aMeHTa: KaMeHHhlH HJlH 6eTOHHhlH. ,IJ:JlH KaMeHHoro «PYH,D;a-

MeHTa He06xo,D;HMO 9 T npHpO,D;HOrO KaMHH H 8 MemKOB �eMeHTa.

,IJ:JlH 6eToHHoro «PYII,D;8.MeHTa He06xo,D;HMO 6 T �e6HH H

60 MemKOB �eMeHTa. TOHRa KaMHH CTOHT 1 700 p., �e6eHh CTOHT

770 p. 3a TOHHY, a MemOK �eMeHTa CTOHT 240 p. CKOJlhKO Py6J1eH

6Y,D;eT CTOHTh MaTepHaJI ,D;JlH «PYH,D;8MeHTa, eCJlH Bhl6paTh HaH60-

Jlee ,D;emeBhlH BapH8.HT?

6) IIpH CTpOHTeJlhCTBe ,D;OMa «pHpMa HcnoJlh3yeT O,D;HH H3 THnOB

«PYH,D;aMeHTa: 6eToHHhlH HJlH neH06J1oQHhlH. ,IJ:JlH «PY�8.MeHTa H3

neH06J10KOB He06xo,D;HMO 2 Ky60MeTpa neH06J10KOB H 7 MellIKOB

�eMeHTa. ,IJ:JlH 6eToHHoro «PYH,D;aMeHTa He06xo,D;HMO 2 T �e6HH H

25 MemKOB �eMeHTa. Ky60MeTp neH06J10KOB CTOHT 2900 p.,

�e6eHh CTOHT 900 p. 3a TOHHY, a MemOK �eMeHTa CTOHT 280 p.

CKOJlhKO py6J1eH 6Y,D;e,! CTOHTh MaTepHaJI ,D;J1H «PYH,D;8.MeHTa, eCJlH

Bhl6paTh H8.H60Jlee ,D;emeBhIH BapHaBT?

A4. B TPE!x C8JIOHRX CoroBOH CBH3H o� H TOT me cMap1$oH npo,D;aerea
B Kpe� Ha p83HhIX YCJIOBHHX. YCJIOBHH npHBe,D;eHhI B Ta6JIH�e.

a) CTOHMOCTJ. DepBoR8118JI1t- CpoK C)'MM8
CaJlOR CM8vr4»oR8 BWii BaROC (B % Kpe.o;HT8 ezeMecJl1Uloro

(p.) OT CTOHMOCTB) (Mec. ) nn8TeZ8 (p.)

3nCHJlOH 24100 15 6 3680

,ZJ;eJlhTa 24200 25 6 3280

OMHKpoH 25000 25 12 1620

Onpe,D;eJlHTe, B KaKOM H3 CaJIOHOB nOKynKa 060H,D;eTCH ,D;emeBJle

Bcero (c }"IeTOM nepenJlaThI). B OTBeTe 3anHmHTe CTOHMOCTh STOH

nOKynKH B py6J1HX.

6)
CTORMOCTIt DepBoR811am.RwB CPOK

CYMM8

CM8PTCltoR8 B3ROC (B % OT
ezeMecJl1UlO-

CaJlOR
Kpe.lUl T 8

ro

(p.) CTOHMOCTH) (Mec.)
nn8TeZ8 (p.)

3nCHJlOH 19800 10 6 3200

,ZJ;eJlhTa 20200 10 12 1580

OMHKPOH 20800 20 6 2900

Onpe,D;eJIHTe, B KaKOM H3 CaJIOHOB nOKynKa 06oH,D;eTcH ,D;emeBJle

Bcero (c }"IeTOM nepenJlaThI). B OTBeTe 3anHmHTe CTOHMOCTh STOH

nOKynKH B py6J1HX.
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A5. a) PacnHcaHHe nOe3,D;OB MOCKBa-MHHCK H CTOHMOCTL 6HJIeTOB

npe�CTaBJIeHhI B Ta6JIH�e.

HOMep BpeMJI BpeMJI npB6WT11J1 CTOBMooT.

noe�a OTIIpaBJleSBJI (sa CJIe.lQ'JO�e C)'TKB) 6HJ1eTa (p.)

1 14 :09 00:28 2294

2 14:19 00: 02 2544

3 18:37 04: 14 2294

4 19:24 06: 10 2190

5 21:47 06: 19 2242

6 21:53 07:25 2544

7 22:25 08: 12 2242

B�HMY JlneKceeBHQY HYmHO �OexaTL H3 MOCKBhI B MHHCK no-

e3�OM. IIpH aTOM eMY He06xo�HMO npHexaTb B MHHCK He n03me

07:00, B nYTH npOBeCTH He 60JIee 10 Q H nOTpaTHTL Ha 6HJIeT He

60JIbme 2250 p.

B OTBeTe YKamHTe KaKO:H-HH6Y�L O�HH HOMep nO�XO�H�ero no-

e3�a.

6) PacnHcaHHe noe3�OB MocKBa-PH3aHL H CTOHMOCTL 6HJIeTOB

npe�CTaBJIeHhI B Ta6JIH�e.

HOMep BpeMJI
BpeMJI n�B6IdTBJI

CTOBMOCTJ.

noe�a OTnpaBJleSIUI 6BJ1eTa (p.)

1 14 :08 17: 10 357

2 14: 18 17:21 714

3 14:28 17:28 357

4 15: 20 17:41 536

5 15:27 18:25 666

6 15:35 18:31 714

7 16:10 19:32 357

HroplO BHKTOPOBHQY HymHo �oexaTL H3 MOCKBhI B PH3aHL no-

e3�oM. IIpH aTOM eMY He06xo,D;HMO npHexaTL B PH3aBL He paHLme

18:00, B nYTH npOBeCTH He 60JIee 3 Q H nOTpaTHTL Ha 6HJIeT He

60JIbme 700 p.

B OTBeTe YKWKHTe K8K0:H-HH6Y�L O,D;HH HOMep nO�XO�H�ero no-

e3�a.

�
.." 1 i � '
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YpOBeHb B

Bl. a) 't{T06hI CB.R3aTh CBHTep, HymHo 600 r cHHeH np.RmH. MomHo

KynHTh CHHIOIO np.Rmy no �eHe 80 p. 3a 100 r, a MomHO KynHTh

HeOKpameHHYIO np.Rmy no �eHe 70 p. 3a 100 r H OKpaCHTh ee.

IIaKeTHK KpaCKH CTOHT 50 p. H paCCqHTaH Ha OKpaCKY 300 r np.R-

mH. CKOJlhKO py6J1eH 6y�eT CTOHTh HaH60Jlee �emeBa.R nOKynKa?

6) 't{T06hI CBH3aTh CBHTep, HymHo 900 r CHHeH np.RmH. MomHo

KynHTh CHHIOIO np.Rmy no �eHe 70 p. 3a 100 r, a MomHO KynHTh

HeOKpameHHYIO np.Rmy no �eHe 60 p. 3a 100 r H OKpaCHTh ee.

IIaKeTHK KpaCKH CTOHT 50 p. H paCCqHTaH Ha OKpaCKY 300 r np.R-

mH. CKOJlhKO py6J1eH 6y�eT CTOHTh HaH60Jlee �emeBa.R nOKynKa?

B2. a) AHe HymHo KynHTh TPH pa3HhIe IIH��hI TaK, qT06hI cpe�H HHX

6hIJla XOT.R 6hI O�Ha C rpH6aMH, XOT.R 6hI O�Ha BereTapHaHCKaH H

XOTH 6hI O�Ha M.RCHaH. KaKHe nH��hI H3 npHBe�eHHO:H Ta6J1H�hI

�OJlmHa BhI6paTh AHa, eCJIH OHa paCCqHThIBaeT nOTpaTHTh He 60-

J1ee 1200 p.? B OTBeTe YKamHTe Bce B03MomHhIe BapHaHThI.

HOMep COCTaB / aaaBaaBe TBD CTORMOCTJ. (p.)

1 .4 CbIpat BereTapHaHcKas 380

2 nOMH�OpbI, CJl8.,lJ;KHH nepe� BereTapHaHcKas 350

3 . BOJlOHhe3e t MSCHas 450

4 KYPHHoe <!JHJle, aHaHac, CbIp MscHas 400

5 OJlHBKH, rpH6bI, nOMH�opbI BereTapHaBCKaS 400

6 KypHHoe <!JHJle, rpH6bI, ChIp MSCH8..H 480

6) lOpe HymHo KynHTh TPH pa3HhIe IIH��hI TaK, qT06hI cpe�H HHX

6hIJla XOT.R 6hI o�Ha C rpH6aMH, XOT.R 6hI o�Ha BereTapHaHCKa.R H

XOT.R 6hI o�Ha M.RCHa.R. KaKHe nH��hI H3 npHBe�eHHOH Ta6J1H�hI

�OJlmeH BhI6paTh IOpa, eCJlH OH paCCqHThIBaeT nOTpaTHTh He 60-

J1ee 900 p.? B OTBeTe YKamHTe Bce B03MomHhIe BapH8.HThI.

HOMep COCTaB / aa3BaBBe THO CTOHMOCTJ. (p.)

1 BeT1lHHa, CbIp MSCH8..H 330

2 ChIp, nOMH�ophI BereTapHaHcKas 300

3 .4 CbIpat BereTapHaHcKas 260

4 KypH�a, rpH6bI, nOMH�opbI MSCH8..H 360

5 rOBS�HHa, CaJISMH, rpH6bI MSCH8..H 390

6 mUHHaT, rpH6hI, CbIp, OJlHBKH BereTapHaHcKas 310
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83. a) TYPHCT XOqeT noceTHTL qeThIpe MY3es CaHKT- IIeTep6ypra: 3p-

MHTam, PYCCKHH MY3eH, IIeTponaBJIoBcKyIO KpenOCTL H HCaaKH-

eBCKHH c060p. 3KCKYPCHOHHhIe KaCChI npe,D;JIaraIOT MapmpYThI C

noce�eHHeM O,D;HOrO HJIH HeCKOJILKHX 06'LeKTOB. CBe,D;eHHH 0 CTO-

HMOCTH 6HJIeTOB H COCT8Be MapmpYTOB npe,D;CTaBJIeHhI B Ta6JIH�e.

HOMep
noce�eMlde OO-.eKTId CTOBMOCT. (p.)

M8PDIPyr8

1 3pMHTWK 250

2
HC88KHeBcKHH co6op,

750
neTponaBJIOBCKaS KpenOCTh

3
3PMHT8JK,

750
neTponaBJIOBCKaS KpenOCTh

4 neTponaBJIOBCKaS KpenOCTh 550

5 PyCCKHH MY3eH 300

6
HcaaKHeBcKHH co6op,

550
PYCCKHH MY3eH

KaKHe MapwpYThI ,D;OJI:>KeH BhI6paTL TypHCT, qT06hI noceTHTL Bce

qeThIpe MY3es H 3aTpaTHTL Ha Bce 6HJIeThI HaHMeHLwylO CYMMY?
B OTBeTe YKamHTe Bce B03MomHhle BapH8.HThI.

6) TYPHCT XOqeT noceTHTL qeThIpe MY3es CaHKT- IIeTep6ypra: 3p-

MHTam, PYCCKHH MY3eH, IIeTpOnaBJIOBcKYIO KpenOCTh H HcaaKH-

eBCKHH c060p. 3KCKypcHoHHhIe KaCChI npe,D;JIaralOT MapwpYThI C

noce�eHHeM O,D;HOrO HJIH HeCKOJIhKHX 06'LeKTOB. CBe�eHHH 0 CTO-

HMOCTH 6HJIeTOB H COCTaBe MapmPYT�B npe�CTaBJIeHhI B Ta6JIH�e.

HOMep
noce�eM.we OO-.eKTid CTOBMOCTlt (p.)

M8pmpyr8

1
PyCCKHH MY3eH,

1400
HcaaKHeBcKHH co6op

2 neTpOnaBJlOBCKaS KpenocTh 350

3 HCaaKHeBCKHH co6op 600

4
3PMHT8JK,

1550
HCaaKHeBCKHH c060p

5 PYCCKHH MY3eH 400

6
3pMHTam,

1350
neTpOnaBnOBCKaS KpenOCTh

KaKYIO CYMMY 3aTpaTHT TypHCT, eCJIH BhI6epeT HaH60JIee ,D;eme-

BhIH BapHaHT?
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84. a) TypHCT nO,D;6HpaeT 3KCKypcHH. CBe,D;eHHH 06 3KCKypCHHX npe,D;-

CT8.BJleHhI B Ta6J1H�e.

HOMep 3KCICypcBB noce�eMWe oCh.eKTY CTOBMOCTIt (p.)

1 3aropo�HhlA �BOpe�, KpenOCTh 200

2 KpenocTh 100

3 napK, MY3eA mHBonHCH 400

4 3aropo�HhIA �BOpe� 250

5 MY3eA mHBonHCH 150

6 3aropo�Hhlii �BOpe�, napK 350

ITOJlb3YHCb Ta6J1H�eH, nO,D;6epHTe Ha60p 3KCKypCHH TaK, QT06M

TypHCT nOCeTHJI QeTMpe 06'beKTa: KpenOCTb, 3arOpO,D;HMH ,D;BOpe�,
u

.

u

napK H MY3eH mHBonHcH, a cYMMapHaH CTOHMOCTb 3KCKypCHH He

npeBMmaJIa 650 p. B OTBeTe YKamHTe Bce B03MomHMe BapHaHTM.

6) TypHCT nO,D;6HpaeT 3KCKypCHH. CBe,D;eHHH 06 3KCKypcHHX npe,D;-

CTaBJleHM B Ta6J1H�e.

HOMep 3KCICypcBB noce�eMWe oCh.eKTW CTORMOCTlt (p.)

1 KpenocTh, 3aropo�Hhlii �BOpe� 350

2 3aropo�Hhlii �BOpe� 100

3 MY3eA mHBonHCH 200

4 napK 350

5 napK, MY3eA mHBonHCH 300

6 napK, KpenOCTh 350

ITOJlb3YHCb Ta6J1H�eH, nO,D;6epHTe Ha60p 3KCKypCHH TaR, qT06�

TypHCT nOCeTHJI QeThIpe 06'beKTa: KpenocTb, 3aropO,D;HMH ,D;Bope�,
u u

napK H MY3eH mHBonHcH, a cYMMapHaH CTOHMOCTb 3KCKypCHH He

npeBhImaJIa 700 p. B OTBeTe YKamHTe KaKoH-HH6Y,D;b O,D;HH Ha601J

HOMepOB 3KCKypCHH 6e3 npo6eJlOB, 3anHThIX H ,D;PyrHx ,D;OnOJlHH-

TeJlbHhIX CHMBOJlOB.
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B5. He3aBHCHMaH SKCnepTHaH J1a60paTOpHH onpe,D;eJlHeT peHTHHr MH-

cOPy60K Ha OCHOBe cpe,D;HeH �eHhI P (B Py6J1HX 3a mTYKY), no-

Ka3aTeJleH «PYHK�HOH8JIbHOCTH F, KaqeCTBa Q H ,D;H3aHHa D. PeH-

THHr R BhJtIHCJlHeTCH no «popMYJle R = 4(2F + 2Q + D)
-

kP,

r,D;e k -

HeKOTophIH KoscpcpH�HeHT. B Ta6J1H�e ,D;8.HhI �eHhI H no-

K83aTeJlH qeThIpE!x MO,D;eJleH MHCOpy60K.

a)

Mo.a;eJl. QeBa MJlCopyfiKB �K�OBam.-
Ka'lecTBO AHaaiiB

MJlCopyfiKB (p. aa IDT.) BOOn.

A 4700 2 4 0

B 2300 1 2 0

B 5400 2 4 2

r 3700 3 1 2

Onpe,D;eJlHTe 3HaqeHHe k, npH KOTOpOM MO,D;eJlH A H r 6Y,D;YT
u u

HMeTb O,D;HHaKOBhIH peHTHHr.

6)

Mo.a;em. QeBa MJlCopyfiKB cI»ymc�OB8JI.-
Ka'lecTBO AHaaiiB

MJlCopyfiKB (p. aa IDT.) BOCTIt

A 3700 4 3 2

B 5100 3 4 3

B 5200 4" 3 4

r 4800 4 1 4

Onpe,D;eJlHTe 3HaqeHHe k, npH KOTOpOM MO,D;eJlH B H B 6y,D;yr
u u

HMeTb O,D;HHaKOBhIH peHTHar.

Ypo8eHb C

Cl. a) Y «pepMepa ecTb ,D;Ba nOJlH, KWK,D;Oe nJlO��blO 5 ra. Ha KWK-

,D;OM nOJle MomHO BhIpa�HBaTb KapTo«peJlb, MOpKOBb H CBeKJlY,
nOJlH MomHO ,D;eJlHTb Mem,D;Y STHMH KY J1bTypaMH B J11060H npo-

nop�HH. YpomaHHocTb KapTo«peJlH Ha nepBOM nOJle COCT8BJlHeT

390 �/ra, a Ha BTOpOM
- 420 �/ra. YpomaHHocTb MOpKOBH aa

nepBOM nOJle COCTaBJIHeT 360 �/ra, a aa BTOpOM
- 440 �/ra.

YpomaHHocTb CBeKJlhI Ha nepBOM nOJle COCTaBJlHeT 310 �/ra, a

Ha BTOpOM
- 480 �/ra. <l>epMep MomeT npO,D;8BaTb KapTo«peJlb no
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�eHe 2500 p. aa �eHTHep, MOpKOBb no �eHe 3500 p. aa �eHTHep,

a CBeKJlY no �eHe 4000 p. 3a �eHTHep. KaKoH HaH60JlbIIIHH ,D;OXO�

(B MHJlJlHOHaX Py6J1eH) MomeT nOJl}"lHTb «pepMep?

6) Y «pepMepa eCTb ,D;Ba nOJlH, Kam,D;Oe nJlO��blO 6 ra. Ha Kam-

,D;OM nOJle MomHO BhIpa�HBaTb KapTo«peJlb, MOpKOBb H CBeKJlY,
nOJlH MomHO ,D;eJlHTb Mem,D;Y 3THMH KYJlbTypaMH B J11060H npo-

nop�HH. YpomaHHocTb KapTo«peJlH Ha nepBOM nOJle COCTaBJlHeT

410 �/ra, a Ha BTOpOM
- 430 �/ra. YpomaHHocTb MOpKOBH Ha

nepBOM nOJle COCT8BJlHeT 370 �/ra, a Ha BTOpOM
- 430 �/ra.

YpomaHHocTb CBeKJlhI Ha nepBOM nOJle COCTaBJlHeT 320 �/ra, a

Ha BTOpOM
- 460 �/ra. <l>epMep MomeT npO,D;aBaTb KapTo«peJlb no

�eHe 3000 p. aa �eHTHep, MOpKOBb no �eHe 3500 p. 3a �eHTHep,

a CBeKJlY no �eHe 4000 p. aa �eHTHep. KaKoR HaH60JlbIllHH ,D;OXO�

(B MHJlJlHOHaX Py6J1eH) MomeT nOJl}"lHTb «pepMep?

C2. a) IIpe,D;npHHHMaTeJlb KynHJI a,D;aHHe H c06HpaeTcH OTKphITb B HeM

OTeJlb. B OTeJle MorYT 6hITb CTaH,D;apTHhIe HOMepa nJlOm;�blO

30 M
2

H HOMepa J1IOKC nJlO��blO 40 M
2

. 06�aH nJlOm;�b, KOTO-

PYIO MomHO OTBeCTH no,D; HOMepa, COCT8BJlHeT 940 M
2

. IIpe,D;npH-
HHMaTeJlb MomeT nO,D;eJlHTb 3TY nJlO��b Mem,D;Y HOMepaMH pa3-

J1HQHbIX THnOB KaK XO'lleT. 06hI'IIHhIH HOMep 6Y,D;eT npHHOCHTb

OTeJlIO 4000 p. B CYTKH, a HOMep J1IOKC
- 5000 p. B CYTKH. Ka-

KYIO HaH60JlbmyIO CYMMY (B Py6J1HX) CMomeT aapa60TaTb B CYTKH

Ha CBoeM OTeJle npe,D;npHHHMaTeJlb?

6) IIpe,D;npHHHMaTeJlb KynHJI a,D;aHHe H c06HpaeTcH OTKphITb B HeM

OTeJlb. B OTeJIe MOryT 6hITb CTaH,D;apTHhIe HOMepa nJlOm;�blO

27 M
2

H HOMepa J1IOKC nJlO��blO 45 M
2

. 06m;aH nJlO��b, KOTO-

PYIO MomHO OTBeCTH no� HOMepa, COCT8BJlHeT 981 M
2

. IIpe,D;npH-
HHMaTeJlb MomeT nO,D;eJlHTb 3TY nJlOm;�b Mem,D;Y HOMepaMH paa-

J1H'IIHhIX THnOB KaK XO'lleT. 06hI'IIHhIH HOMep 6Y,D;eT npHHOCHTb

OTeJlIO 2000 p. B CYTKH, a HOMep J1IOKC
- 4000 p. B CYTKH. Ka-

KYIO HaH60JlbIllYIO CYMMY (B Py6J1HX) CMomeT aapa60TaTb B CYTKH

Ha cBoeM OTeJle npe,D;npHHHMaTeJlb?

C3. a) 3HHaH,D;a HBJlHeTCH BJI�eJlb�eM ,D;BYX aaBO,D;OB B paaHhIX ropo-

,D;ax. Ha aaBO,D;ax npOH3BO,D;HTCH a6COJllOTHO O,D;HHaKOBbIe TOBaphI,

HO Ha aaBO,D;e, pacnOJlOmeHHOM BO BTOpOM ropO,D;e, HCnOJlbayeTcH

60Jlee COBepIIIeHHoe 060PY,D;OBaHHe. B peaYJlbTaTe eCJlH pa60'llHe
Ha aaBO,D;e, pacnOJlOmeHHOM B nepBOM ropo,D;e, TPY,D;HTCH CYMMap-

HO t
2

'II B He,D;eJlIO, TO aa 3TY He,D;eJlIO OHH npOHaBO,D;HT 8t e,D;HHH�

TOBapa; eCJlH pa60'llHe Ha 3aBO,D;e, pacnOJlOmeHHOM BO BTOpOM ro-

pO,D;e, TPY,D;HTCH CYMMapHO t
2

'II B He,D;eJlIO, TO aa 3TY He,D;eJIIO OHH

npOHaBO,D;HT 15t e,D;HHH� TOBapa. 3a Kam,D;bIH 'IIac pa60TbI (Ha
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KaJK,l\OM H3 38B0,l\OB) 3HHaH,l\a nJIaTHT pa60qeMY 600 p. 3HHaH,l\e

HymHo Kam,l\YIO He,l\eJIIO npOH3BO,l\HTb 578 e,l\HHH� TOBapa. Ka-

KYIO HaHMeHbWYIO CYMMY npH,ZJ;eTcH TpaTHTb emeHe,l\eJIbHO Ha

OnJIaTY TpY,l\a pa60qHx?

6) HBaH HBJIHeTCH BJIMeJIb�eM ,ZJ;BYX 38B0,l\OB B pa3HhIX ropO,l\ax.

Ha 3aBO,l\aX npOH3BO,D;HTCH a6COJIIOTHO O,ZJ;HHaKOBhIe TOBaphI, HO Ha

3aBO,l\e, pacnOJIOmeHHOM BO BTOpOM ropo,D;e, HCnOJIb3yeTcH 60JIee

COBepIIIeHHoe 060PY,l\OBaHHe. B pe3YJIbTaTe eCJIH pa60qHe Ha 3a-

BO,ZJ;e, pacnOJIOmeHHOM B nepBOM ropO,l\e, TPY,l\HTCH CYMMapHO t
2

q

B He,l\ eJI 10 , TO 3a 3TY He,l\eJIIO OHH npOH3BO,l\HT 3t e,l\HHH� TOBapa;

eCJIH pa60QHe Ha 3aBOAe, paCnOJIOmeHHOM BO BTOpOM rOpO,l\e, TPY-

,l\HTCH CYMMapHO t
2

Q B He,l\eJIIO, TO 3a 3TY He,ZJ;eJIIO OHH npoH3BO,l\HT

4t e,l\HHH� TOBapa. 3a K8.:>K,l\hIH t1ac pa60ThI (Ha K8.:>K,ZJ;OM H3 38B0-

AOB) HBaH nJIaTHT pa60QeMY 400 p. HBaHY HymHo Kam,l\YIO He-

,l\eJlIO npOH3BO,l\HTb 225 e,l\HHH� TOBapa. KaKYIO HaHMeHbIIIyK> CYM-

MY npH,l\eTCH TpaTHTb emeHe,l\eJIbHO Ha OnJIaTY TpY,l\a pa60QHX?

C4. a) AAMHHHCTpaTOp ,l\OJImeH pa3MeCTHTb B rOCTHHH�e rpynny H3

29 cnopTCMeHOK, npHeX8BIIIHX Ha COpeBHOBaHHH no CHHXPOHHO-

MY nJIaBaHHIO. B ero pacnopHmeHHH eCTb 5 O,l\HOMeCTHhIX HOMe-

pOB, 10 ,D;BYXMeCTHhIX HOMepOB H 5 TpexMecTHhIx HOMepOB. AA-

MHHHCTpaTOp ,l\OJImeH pa3MeCTHTb cnopTCMeHOK T8K, QT06hI B

3aHHThIX HOMepax He OCT8BaJIOCb CB060,l\HhIX MeCT.

1) K8.Koe HaHMeHbIIIee QHCJIO HOMepOB OH CMomeT 3MeHcTBoBaTb

npH ,l\aHHhIX YCJIOBHHX?

2) KaKoe HaHMeHbmee QHCJIO ,l\BYXMecTHhIX HOMepOB OH CMomeT

3MeHcTBoBaTb npH ,l\aHHhIX YCJIOBHHX?

3) KaKYIO HaH60JIbIIIYIO CYTOqHYIO BhIp}"lKY MomeT nOJI}"IHTb

OTeJIb 3a npomHBaHHe cnopTCMeHOK, eCJIH CTOHMOCTb TpeXMeCT-

Horo HOMepa COCT8BJIHeT 8000 p. B CYTKH, CTOHMOCTb ,l\BYXMeCT-

Horo HOMepa
- 7000 p. B cyrKH, CTOHMOCTb O,l\HOMeCTHoro HO-

Mepa
- 4000 p. B CYTKH?

6) AAMHHHcTpaTop ,l\OJImeH pa3MeCTHTb B rOCTHHH�e rpynny H3

19 cnopTCMeHOK, npHeX8BIIIHX Ha copeBHOBaHHH no xY,l\ome-

cTBeHHoH rHMHaCTHKe. B ero pacnopHmeHHH ecTb 3 0AHOMeCTHhIX

HOMepa, 6 ,l\BYXMecTHhIX HOMepOB H 3 TpexMecTHhIx HOMepa. AA-

MHHHCTpSTOp ,l\OJImeH pa3MeCTHTb cnopTCMeHOK TaK, QT06hI B 3a-

HHTbIX HOMepax He OCTaBaJIOCb CB060AHhIX MeCT.

1) KaKoe HaHMeHbIIIee QHCJIO HOMepOB OH CMomeT 3�eHcTBoBaTb

npH ,l\aHHbIX YCJlOBHHX?

2) KaKoe HaHMeHbIIIee QHCJIO ,l\BYXMeCTHhIX HOMepOB OH CMomeT

3�eHcTBoBaTb npH ,l\aHHhIX YCJlOBHHX?
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3) KaKytO HaH60JlbmyIO CyrOqHyIO BhlpyqKY MomeT nOJl}"lHTb
..

OTeJlb 3a npomHB8HHe cnopTCMeHOK, eCJlH CTOHMOCTb TpeXMeCT-

Horo HOMepa COCT8BJlHeT 7000 p. B CyrKH, CTOHMOCTb ,D;BYXMeCT-

Horo HOMepa
- 5000 p. B CYTKH, CTOHMOCTb O,D;HOMeCTHoro HO-

Mepa
- 3000 p. B CyrKH?

C5. a) B pacnopHmeHHH npopa6a HMeeTCH 6pHr�a H3 30 pa60qHx.
Hx HymHo pacnpe.n;eJlHTb Ha ,D;Ba 06'beKTa. ECJlH Ha nepBOM

06'beKTe pa60TaeT t qeJlOBeK, TO HX CYTOqHaH 3apnJlaTa COCTaB-

J1HeT 3t
2

y. e. ECJlH Ha BTOpOM 06'beKTe pa60TaeT t qeJlOBeK, TO

HX cyrOqHaH 3apnJlaTa COCTaBJlHeT t
2

y. e. KaK HymHo p8Cnpe,D;e-

J1HTb Ha 3TH 06'beKThI pa60qHX 6pHr�h1, qT06h1 BhlnJlaThI Ha HX

CYTOqHYIO 3apnJlaTY OKa3aJIHCb H8HMeHbmHMH (YKamHTe Bce B03-

MomHhle BapHaHThI)? CKOJlbKO y. e. npH TaKOM pacnpe,D;eJleHHH

npH,D;eTCH BhlnJlaTHTb pa60qHM?

6) B pacnopHmeHHH npopa6a HMeeTCH 6pHr�a H3 21 qeJlOBeKa.

Hx HymHo pacnpe,D;eJlHTb Ha ,D;Ba 06'beKTa. ECJlH Ha nepBOM 06'b-

eKTe pa60TaeT t qeJlOBeK, TO HX cyrOqHaH 3apnJlaTa COCTaBJlHeT

5t
2

y. e. ECJlH Ha BTOpOM 06'beKTe pa60TaeT t qeJlOBeK, TO HX

CyTOqHaH 3apnJlaTa COCTaBJlHeT t
2

y. e. KaK HymHo pacnpe,D;eJlHTb

Ha 8TH 06'beKThI pa60qHX 6pHr�h1, qT06h1 BhlnJlaThI Ha HX cyrOq-

HYIO 3apnJlaTY OKa3aJIHCb HaHMeHbmHMH (YKamHTe Bce B03Mom-

Hhle BapH8.HThI)? CKOJlbKO y. e. npH TaKOM pacnpe,D;eJleHHH npH-

,D;eTCH BhlnJlaTHTb pa60qHM?

/ 6.3. 38A8'1M H8 ABM)I(8HM8
.� . --

YpOBeHb A

AI. a) H3 ,D;BYX rOpO,D;OB, paCCTOHHHe Mem,D;y KOTOphlMH paBHO

800 KM, H8BCTpeqy ,D;pyr ,D;pyry O,D;HOBpeMeHHO BhleXaJIH ,D;Ba aB-

TOM06HJlH. qepe3 CKOJlbKO qaCOB aBTOM06HJlH BCTpeTHTCH, eCJlH

HX CKOpOCTH paBHhI 70 KM/q H 90 KM/q?

6) H3 �BYX ropo,D;OB, paCCTOHHHe Mem,D;y KOTOphlMH paBHO

560 KM, HaBCTpeqy ,D;pyr ,D;pyry O,D;HOBpeMeHHO BhleXaJIH ,D;Ba 8B-

TOM06HJlH. Qepe3 CKOJlbKO qaCOB 8BTOM06HJlH BCTpeTHTCH, eCJlH

HX CKOpOCTH paBHhI 60 KM/q H 80 KM/q?

A2. a) rOpo,D;a A, B H C COe,D;HHeHhI npHMOJIHHeHHhlM mocce, npHqeM

ropo,D; B pacnOJlOmeH Mem,D;y rOpO,D;aMH A He. H3 ropo,D;a A B

CTOPOHY ropO,D;a C BhleXaJI J1erKOBOH aBTOM06HJlb, H O,D;HOBpeMeH-

HO C HHM H3 ropo�a B B CTOPOHY ropO,D;a C BhleXaJI rpY30BHK.

Qepe3 CKOJlbKO qaCOB nocJle Bhle3,D;a J1erKOBOH aBTOM06HJlb ,D;oro-
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HHT rpY30BHK, eCJlH CKOpOCTh J1erKOBOrO 8BTOM06HJlH Ha 25 KM/q
60JlhIIIe CKOpOCTH rpY30BHKa, a paCCTOHHHe Mem�y ropo�aMH A

H B paBHO 125 KM?

6) rOpoAa A, B H C coe�HHeHhI npHMOJlHHeHHhIM mocce, npHqeM

ropOA B pacnOJlOmeH Mem�y ropOAaMH A H C. 113 ropo�a A B

CTOPOHY ropo�a C BhIeXaJI J1erKOBOH aBTOM06HJlh, H O�HOBpeMeH-

HO C HHM H3 ropo�a B B CTOPOHY ropo�a C BhIeX8JI rpy30BHK.

't{epe3 CKOJlhKO qaCOB nocJle BhIe3�a J1erKOBOH aBToM06HJlh Aoro-

HHT rpY30BHK, eCJlH CKOpOCTh J1erKOBOro 8BTOM06HJlH Ha 22 KM/q
60Jlhme CKOpOCTH rpY30BHKa, a paCCTOHHHe Mem�y ropOAaMH A

H B p8BHO 132 KM?

A3. a) 113 OAHOH TOqKH KpyroBoH TpaCChI, �J1HHa KOTOpOH paBHa

15 KM, OAHOBpeMeHHO B O�HOM HanpaBJleHHH CTapTOB8JIH ABa 8B-

TOM06HJlHCTa. CKOPOCTh nepBoro aBTOM06HJlHCTa p8BHa 60 KM/q,

CKOpOCTh BToporo 8BTOM06HJlHCTa p8BHa 80 KM/q. CKOJlhKO MH-

HyT C MOMeHTa CTapTa npoH�eT, npem�e qeM BTOPOH 8BTOM06H-

J1HCT 6YAeT onepe>KaTh nepBoro pOBHO Ha 1 Kpyr?

6) 113 OAHOH TOqKH KpyroBoH TpaCChI, AJlHHa KOTOpOH paBHa

12 KM, OAHOBpeMeHHO B OAHOM HanpaBJleHHH CTapTOBaJIH ,D;Ba 8B-

TOM06HJlH. CKOpOCTh nepBoro 8BTOM06HJlH paBHa 75 KM/q, CKO-

pOCTh BToporo aBToM06HJlH paBHa 90 KM/q. CKOJIhKO MHHyT C

MOMeHTa CTapTa npoH�eT, npemAe qeM nepBhIH aBTOM06HJlh 6YAeT

onepe>KaTh BTOpOH pOBHO Ha 1 Kpyr?
A4. a) MOTopHaH J10AKa npomJla 48 KM no TeqeHHIO peKH H BepHYJlaCh

06paTHo, nOTpaTHB Ha BeCh nyTh 7 q. CKOPOCTh TeqeHHH peKH

p8BHa 2 KM/q. IIycTh CKOpOCTh J10AKH Ii HenoABHmHoH BOAe P8B-

Ha x KM/q. K8.Koe yp8BHeHHe COOTBeTcTByeT AaHHOMY YCJlOBHIO?

1)
48

+ � = 7; 2)
48

+ � = !.;
x+2 x-2 x+2 x-2 7

3)
x+2

+
x-2

=7; 4)
x+2

+
x-2

=!..
48 48 48 48 7

6) MOTopHaH J10AKa npomJla 36 KM no TeqeHHIO peKH H BepHYJlaCh

06paTHo, nOTpaTHB Ha Beeh nyTh 5 q. CKOpOCTh TeqeHHH peKH

p8BHa 3 KM/q. IIycTh CKOpOCTh J10AKH B HenoABHmHoH BOAe paB-

Ha x KM/q. KaKoe ypaBHeHHe COOTBeTcTByeT AaHHOMY YCJlOBHIO?

1)
36

+ � =!.; 2)
x+3

+
x-3

= 5;
x + 3 x

- 3 5 36 36

3)
x+3

+
x-3

=!.;
36 36 5

4)
36

+�=5.
x+3 x-3
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A5. a) IIepBYIO nOJlOBHHY BpeMeHH, 3aTpaqeHHOrO Ha AOpory, aBTOMO-

6HJlh eXaJI co CKOpOCThlO 84 KM/q, a BTOpylO
-

co CKOpOCThlO

56 KM/q. HaHAHTe cpeAHlO1O CKOpOCTh 8BTOM06HJIH Ha npOTHme-

HHH Bcero nYTH. OTBeT AaHTe B KHJlOMeTpax B qac.

6) IIepByIO nOJIOBHHY BpeMeHH, 3aTpaqeHHOrO Ha AOPOry, aBTOMO-

6HJlh eXaJI co CKOpOCThlO 72 KM/q, a BTOpylO
-

co CKOpOCThlO

108 KM/q. HaHAHTe cpeAHlO1O CKOpOCTh aBTOM06HJIH Ha npOTHme-

HHH Bcero nyrH. OTBeT AaHTe B KHJIOMeTpax B qac.

A6. a) IIepBYIO nOJlOBHHY TpaCChI aBTOM06HJIh npoeXaJI co CKOpOCThlO

56 KM/q, a BTOpylO
-

co CKOpOCThlO 84 KM/q. HaHAHTe cpeAHlO1O

CKOpOCTh 8BTOM06HJIH Ha npOTHmeHHH Bcero nyrH. OTBeT AaHTe

B KHJIOMeTpax B qac.

6) IIepBYIO nOJIOBHHY TpaCChI aBTOM06HJIh npoeXaJI co CKOpOCThlO

72 KM/q, a BTOpylO
-

co CKOpOCThlO 108 KM/q. HaHAHTe cpeA-

HIOIO CKOpOCTh aBTOMb6HJIH Ha npOTHmeHHH Bcero nyTH. OTBeT
u

AaHTe B KHJIOMeTpax B qac.

A7. a) IIoe3A, ABHraHCh p8BHOMepHO co CKOpOCThlO 60 KM/q, npoe3-

maeT MHMO npHAopomHoro cToJI6a 3a 30 c. HaHAHTe AJIHHY no-

e3Aa B MeTpax.

6) IIoe3A, ABHraHCh p8BHOMepHO co CKOpOCThlO 80 KM/q, npoe3-

maeT MHMO npH�opomHoro cToJI6a 3a 18 c. HaHAHTe ,D;JIHHY no-

e3Aa B MeTpax.

AS. a) Bapma npomJIa IIpOTHB TeqeHHH 24 KM H BepHYJlaCh 06paTHo,

3a1'paTHB Ha 06paTHhIH nyTh Ha 2 q MeHhme, qeM Ha nyTh npoTHB

reqeHHH. H�HTe CKOpoeTh 6apmH B HenoABHmHoH Bo�e, ecJIH CKO-

poeTh reqeHHH paBHa 2 KM/q. OTBeT AaHre B KHJIOMeTpax B qac.

6) Bapma npomJIa npOTHB TeqeHHH 36 KM H BepHYJIaCh 06paTHo,

3aTpaTHB Ha 06paTHhIH nyrh Ha 2 q MeHhme, qeM Ha nYTh npOTHB

TeqeHHH. HaHAHTe CKOpOCTh 6apmH B HenoABHmHoH BOAe, eCJIH

CKOpOCTh TeqeHHH paBHa 3 KM/q. OTBeT AaHTe B KHJIOMeTpax

B qac.

A9. a) �Ba nemeXOAa OTnp8BJlHIOTCH H3 OAHoro H Toro me MeCTa Ha

nporYJIKY no aJIJIee napKa. CKOpOCTh nepBoro Ha 1 KM/q 60JIhIIIe

CKOpOCTH BToporo. Qepe3 CKOJIhKO MHHYT paCCTOHHHe MemAY ne-

meXOAaMH CTaHeT paBHhIM 200 M?

6) �Ba nemeXOAa OTnp8BJIHIOTCH H3 OAHoro H Toro me MeCTa B

OAHOM Hanp8BJIeHHH Ha nporYJIKY no aJIJIee napKa. CKOPOCTh

nepBoro Ha 2 KM/q 60JIhme CKOpOCTH BToporo. Qepe3 CKOJIhKO

MHHyr paCCTOHHHe MemAY nemexo�aMH CTaHeT paBHhIM 300 M?
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AI0. a) H3 ropO�OB A H B, paCCTOHHHe Mem�y KOTOphlMH paBHO

480 KM, H8BCTpeqy ,D;pyr �pyry O,D;HOBpeMeHHO BhleXaJIH �Ba aB-

TOM06HJlH: H3 ropo�a A -

co CKOpOCTblO 55 KM/q, a H3 ropo-

�a B -

co CKOpOCTblO 65 KM/q. Ha K8.KOM paCCTOHHHH OT ropo-

�a A aBTOM06HJlH BCTpeTHTcH? OTBeT �aHTe B KHJlOMeTpax.

6) H3 ropO�OB A H B, paCCTOHHHe Mem�y KOTOphlMH paBHO

405 KM, H8BCTpeqy �pyr �pyry O�HOBpeMeHHO BhleXaJIH ABa aB-

TOM06HJlH: H3 ropo�a A -

co CKOpOCTblO 60 KM/q, a H3 ropo-

�a B -

co CKOpOCTblO 75 KM/q. Ha K8.KOM paCCTOHHHH OT ropo-

�a B 8BTOM06HJlH BCTpeTHTcH? OTBeT �aHTe B KHJlOMeTpax.

YpOBeHb B

Bl. a) .D:Ba qeJlOBeKa OTnpaBJlHIOTCH H3 O�Horo H Toro me MeCTa Ha

nporYJlKY �o onymKH J1eca, HaXo,D;H�eHCH B 3,5 KM OT MeCTa OT-

np8BJleHHH. O,D;HH H�eT co CKOpOCTblO 2,7 KM/q, a �pyroH
-

co

CKOpOCTblO 3,6 KM/q. .D:OH�H �o onymKH, BTOPOH C TOH me CKO-

pOCTblO B03Bpa�aeTCH 06paTHo. Ha KaKOM paCCTOHHHH OT TOqKH

OTnpaBJleHHH npoH30H�eT HX BCTpeqa?

6) .D:Ba qeJlOBeKa OTnpaBJlHIOTCH H3 O�Horo H Toro me MeCTa Ha

nporYJlKY �o J1eCHOH nOJlHHhI, Haxo,D;H�eHCH B 4 KM OT MeCTa OT-

npaBJleHHH. O,D;HH H,D;eT co CKOpOCTblO 3,3 KM/q, a �pyroH
-

co

CKOpOCTblO 5,5 KM/q. .D:OH�H �o nOJlHHhI, BTOPOH C TOH me CKO-

pOCTblO B03Bp�aeTCH 06paTHo. Ha K8.KOM paCCTOHHHH OT TOqKH

OTnpaBJleHHH npoH30H�eT HX BCTpeqa?

B2. a) MOTopHaH J10,D;Ka npomJla npOTHB TeqeHHH 8 KM H BepHYJlaCb

06paTHo, 3aTpaTHB Ha 06paTHhlH nyTb Ha 30 MHH MeHbme, qeM

npH ,D;BHmeHHH npOTHB TeqeHHH. HaH�HTe CKOpOCTb JIO�KH B He-

nO�BHmHoH Bo�e, eCJlH CKOpOCTb TeqeHHH paBHa 4 KM/q.

6) MOTopHaH J10�Ka npomJla npOTHB TeqeHHH 21 KM H BepHYJIaCb

06paTHo, 3aTpaTHB Ha 06paTHhlH nYTb Ha 20 MHH MeHbme, qeM

npH �BHmeHHH npOTHB TeqeHHH. HaH,D;HTe CKOpOCTb J10,D;KH B He-

nO�BHmHoH BO,D;e, eCJlH CKOpOCTb TeqeHHH paBHa 2 KM/q.

B3. a) TenJloxo�, CKOpOCTb KOToporo B Heno�BHmHoH Bo�e paBHa

16 KM/q, �BHmeTCH no TeqeHHIO peKH �o npHCTaHH H nocJle CTO-

HHKH B03Bpa�aeTCH B HCXO�HhlH nYHKT. HaH�HTe paCCTOHHHe,

npoH,D;eHHoe TenJlOXO�OM 3a BeCb peHc, eCJlH CKOpOCTb TeqeHHH

paBHa 4 KM/'II, CTOHHKa �J1HTCH 2 'II, a B HCXO�HhlH nYHKT TenJIO-

XO� B03Bp�aeTCH qepe3 10 'II nocJle OTnJlhlTHH H3 Hero.

6) TenJloxo�, CKOpOCTb KOToporo B Heno�BHmHoH Bo�e paBHa

12 KM/q, �BHmeTCH no Te'lleHHIO peKH �o npHCTaHH H nocJle CTO-
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HHKH B03Bpa�aeTCH B HCXOAHhlH nYHKT. HaiiAHTe paCCTOHHHe,
u u

npOHAeHHOe TenJIOXOAOM 3a BeCh peHC, ecJIH CKOpOCTh TeqeHHH

paBHa 2 KM/q, CTOHHKa AJIHTCH 4 q, a B HCXOAHhlH nyJIKT TenJIO-

XO,D; B03Bpa�aeTCH qepe3 16 q nOCJIe OTnJIhlTHH H3 Hero.

B4. a) �opora Mem,D;Y nYHKTaMH A H B COCTOHT H3 nOA'heMa H cnYCKa,

a ee ,D;JIHHa p8BHa 19 KM. IIemexoA npomeJI nyrh H3 A B B 3a

5 q. BpeMH ero �BHmeHHH Ha cnYCKe COCT8BHJIO 4 q. C KaKoH

CKOpOCTblO cnYCKaJICH nemexo�, eCJIH nOAHHMaJICH OH co CKOpO-

CThlO, Ha 1 KM/q MeHhmeH?

6) �opora Mem,D;Y nYHKTaMH A H B COCTOHT H3 nOA'heMa H cny-

CKa, a ee �JIHHa paBHa 16 KM. IIemexo� npomeJI nyrh H3 A B B

3a 6 q. BpeMH ero �BHmeHHH Ha cnYCKe COCT8BHJIO 2 q. C KaKoH

CKOpOCTblO cnYCKaJICH nemeXOA, eCJIH nOAHHMaJICH OH co CKOpO-

CThlO, Ha 2 KM/q MeHhmeii?

B5. a) H3 nYHKTa A B nYHKT B, OTCTOH�HH OT nyJIKTa A Ha 27 KM,

OTnpaBHJICH nemeXOA co CKOpOCThlO 5 KM/q. Qepe3 36 MHH nOCJIe

3Toro HaBCTpeqy eMY H3 nYHKTa B BhlmeJI ApyroH nemexo� co

CKOpOCTblO 3 KM/q. Haii,D;HTe paCCTOHHHe OT nYHKTa B AO MeeTa

HX BCTpeqH.

6) H3 nYHKTa A B nyJIKT B, OTCTOH�HH OT nYHKTa A Ha 11 KM,

OTnpaBHJICH nemeXOA co CKOpOCThlO 4 KM/q. Qepe3 15 MHH nOCJIe

3Toro HaBCTpeqy eMY H3 nYHKTa B BhlmeJI APyroH nemexo� co

CKOpOCThlO 6 KM/q. HaH�HTe paCCTOHHHe OT nYHKTa B AO MeCTa

HX BCTpeqH.

B6. a) H3 nYHKTa A B nYHKT B no TeqeHHIO peKH OTnpaBHJIHCh OAHO-

BpeMeHHO MOTopHaH J10AKa H 6aifAapKa. CKOpOCTh TeqeHHH peKH

1

paBHa 3 KM/q. IIOCJIe�HIOIO -

qaCTh nYTH MOTopHaH JIO�Ka mJIa

13

C BhlKJIlOqeHHhlM MOTOpoM, H ee CKOpOCTh OTHOCHTeJIhHO 6epera
6h1JIa paBHa CKOpOCTH TeqeHHH. Ha TOH qaCTH nYTH, rAe MOTOp-

HaH J10�Ka illJla C BKJIlOqeHHhlM MOTOpOM, ee CKOpoCTh 6h1JIa Ha

5 KM/q 60JIhille CKOpOCTH 6aHAapKH. HaiiAHTe CKOpOCTh 6aiiAap-
KH B Heno�BHmHoH Bo�e, eCJIH B nYHKT B 6aiiAapKa H MOTOpH8JI

JIO�Ka npH6h1JIH O�HOBpeMeHHO.

6) H3 nYHKTa A B nYHKT B no TeqeHHIO peKH OTnpaBHJIHCh OAHO-

BpeMeHHO MOTopHaH JIO,D;Ka H 6aH�apKa. CKOpOCTh TeqeHHH peKH

1

p8BHa 2 KM/q. IIocJIeAHlO1O -

qaCTh nyrH MOTopHaH JIOAKa mJIa

9

C BhlKJIlOqeHHhlM MOTOpOM, H ee CKOpOCTh OTHOCHTeJIhHO 6epera
6h1JIa paBHa CKOpOCTH TeqeHHH. Ha TOB qaCTH nyrH, r�e MOTOP-

HaH J10�Ka mJIa C BKJIlOqeHHhlM MOTOpOM, ee CKOpOCTh 6h1JIa Ha
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7 KM/q 60Jlbme CKOpOCTH 6aH,D;apKH. HaH,D;HTe CKOpOCTb 6aH,D;ap-
KH B Heno,D;BHmHOH BO,D;e, eCJlH B nyJIKT B 6aH,D;apKa H MOTopHaH

J10,D;Ka npH6h1J1H O�HOBpeMeHHO.

B7. a) BeJlOCHne,D;HcT OTnpaBHJlCH C HeKoTopoH CKOpOCTblO H3 ropo,D;a

A B ropo,D; B, paCCTOHHHe Mem�y KOTOphIMH paBHO 88 KM. B03-

Bpa�aHCb H3 B B A, OH eXaJI nOHaqaJIY C TOH me CKOpOCTblO, HO

qepe3 2 q nyrH BhIHym,D;eH 6hIJI C,D;eJlaTb OCTaHOBKY Ha 10 MHH.

IIocJle 3Toro OH npO�OJlmHJI nYTb B A, YBeJlHqHB CKOpOCTb Ha

2 KM/q, H B pe3YJlbTaTe 3aTpaTHJI Ha 06paTHhlH nYTb CTOJlbKO me

BpeMeHH, CKOJlbKO H8 nyrb H3 A B B. HaH,D;HTe CKOpOCTb BeJlOCH-

ne,D;HCTa Ha nyrH H3 A B B.

6) BeJlOCHne,D;HcT OTnpaBHJlCH C HeKoTopoH CKOpOCTblO H3 ropo,D;a

A B ropo,D; B, paCCTOHHHe Mem�y KOTOphIMH paBHO 32 KM. B03-

Bpa�aHCb H3 B B A, OH eXaJI nOHaqaJIY C TOH me CKOpOCTblO, HO

qepe3 1 q nYTH BhIHym,D;eH 6hIJI C,D;eJlaTb OCTaHOBKY Ha 12 MHH.

IIocJle 3Toro OH npO,D;OJlmHJI nYTb B A, YBeJlHqHB CKOpOCTb Ha

4 KM/q, H B pe3YJlbTaTe 3aTpaTHJI Ha 06paTHhIH nYTb CTOJlbKO me

BpeMeHH, CKOJlbKO Ha nyrb H3 A B B. HaH,D;HTe CKOpOCTb BeJlOCH-

ne,D;HCTa Ha nyrH H3 A B B.

B8. a) PaCCTOHHHe Me�y npHCTaHHMH A H B p8BHO 70 KM. O�aJIHB

OT npHCTaHH A B 7:00 yrpa, TennOXO,D; npomeJl C nocToHHHOH CKO-

pocTblO ,D;O npHCTaHH B. IIocJle qeThIpeXqaCOBOH CTOHHKH Y npH-

CTaHH B TenJIOXO,D; OTnp8BHJICH B 06paTHhIH nyrb H npH6hIJI K npH-

CTaHH A B TOT me ,D;eHb B 23:00. HaH,D;HTe CKOpOCTb TenJlOXO,D;a B

HenO,D;BHmHOH BO,D;e, ecJlH CKOpoCTb TeqeHHH peKH p8BHa 2 KM/q.

6) PaCCTOHHHe Mem,D;Y npHCTaHHMH.A H B p8BHO 45 KM. OTqaJIHB

OT npHCTaHH A B 8:00 YTpa, TenJlOXO,D; npomeJl C nOCTOHHHOH CKO-

pOCTblO ,D;O npHCTaHH B. IIocJle TpeXqaCOBOH CTOHHKH Y npHCTaHH

B TenJlOXO,D; OTnpaBHJlCH B 06paTHhlH nYTb H npH6h1J1 K npHCTa-

HH A B TOT me ,D;eHb B 19:00. HaH,D;HTe CKOpOCTb TenJlOXO,D;a B

HenO,D;BHmHOH BO,D;e, eCJlH CKOpOCTb TeqeHHH peKH paBHa 3 KM/q.

B9. a) HBaH H JlneKceH �orOBOpHJlHCb BCTpeTHTbCH B ropO,D;e H. OHH

e,D;yr B ropo,D; H. pa3HhlMH ,D;OpOraMH. HBaH 3BOHHT JlneKcelO H

Y3HaeT, qTO TOT HRXO,D;HTCH B 350 KM OT H. H e,D;eT C nOCTOHHHOH

CKOpOCTblO 70 KM/q. HBaH B MOMeHT 3�oHKa HRXO,D;HTCH

B 399 KM OT H. H e�e ,D;OJlmeH no ,D;opore C,D;eJlaTb 15-MHHYTHYIO

OCT8.BOBKY. C K8.KOH CKOpOCTblO ,D;OJlmeH exaTb HBaH, qT06hI npH-

6h1Tb B H. O,D;HOBpeMeHHO C JlneKceeM?

6) CepreH H BJI�HMHp ,D;OrOBOpHJlHCb BCTpeTHTbCH B ropO,D;e M.

OHH e,D;YT B ropo,D; M. pa3HhIMH ,D;opOraMH. CepreH 3BOHHT BJla-
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�HMHPY H Y3HaeT, qTO TOT HaxO�HTCH B 150 KM OT M. H e�eT C

nocToHHHOH CKOpOCTblO 50 KM/q. CepreH B MOMeHT 3BOHKa Ha-

XO�HTCH B 192 KM OT M. H em;e �OJlmeH no �opore C�eJlaTh

20-MHHYTHYIO OCTaHOBKY. C KaKOH CKOpOCThlO �OJlmeH exaTh Cep-

reH, qT06hI npH6hITh B M. OAHOBpeMeHHO C BJIMHMHpOM?

BI0. a) OT J1eCOnOBaJIa BHH3 no TeqeHHIO peKH �BHmeTCH WIOT �J1HHOH

2 KM. IIJlOTOB�HK �OnJlhIBaeT Ha MOTOpHOH J10�Ke OT KOH�a nJlo-

Ta K ero HaqaJIY H 06paTHo 3a 10 MHH. HaHAHTe c06cTBeHHYIO

CKOpOCTh J10�KH. OTBeT �aHTe B KHJlOMeTpax B qac.

6) OT JIeCOnOBaJIa BHH3 no TeqeHHIO peKH �BHmeTCH nJIOT. IIJlo-

TOBm;HK AOnJlhlBaeT Ha MOTOpHOH J10�Ke OT KOH�a nJlOTa K ero

HaqaJIY H 06paTHo 3a 9 MHH. HaH�HTe �J1HHY nJlOTa, eCJlH c06-

CTBeHHaH CKOpOCTh J10�KH p8BHa 16 KM/q. OTBeT �aHTe B MeTpax.

YposeHb C

Cl. a) 113 ropoAoB A H B H8BCTpeqy �Pyr �Pyry OAHOBpeMeHHO BhI-

eXaJIH MOTO�HKJlHCT H BeJlOCHneAHCT. MOTO�HKJlHCT npHeXaJI B

B Ha 2 'tJ: paHhme, qeM BeJlOCHne�HCT npHeXaJI B A, a BCTpeTH-

J1HCh OHH qepe3 45 MHH nocJle Bhle3Aa. CKOJlhKO qaCOB 3aTpaTHJI

Ha nYTh H3 B B A BeJlOCHne�HcT?

6) H3 ropo�oB A H B HaBCTpeqy APyr �Pyry O�HOBpeMeHHO BhI-

eXaJIH MOTOD;HKJlHCT H BeJlOCHne�HCT. MOTO�HKJlHCT npHeXaJI B

B Ha 3 'tJ: paHhme, 'tIeM BeJlOCHne�HCT npHeXaJI B A, a BCTpeTH-

J1HCh OHH qepe3 48 MHH nocJle Bhle3�a. CKOJlhKO qaCOB 3aTpaTHJI

Ha nYTh H3 B B A BeJlOCHne�HcT?

C2. a) H3 ropO�OB A H B HaBCTpeqy �pyr APYry O�HOBpeMeHHO BhI-

mJlH �Ba nemexo�a. Kor�a nepBhIH nemexoA npomeJl qeTBepTh

nYTH OT A AO B, BTOPOMY �o cepe�HHhI nYTH OCTaBaJIOCh npoHTH

3 KM. Kor�a BTOpOH nemeXOA npomeJl nOJlOBHHY nyTH OT B �o

A, nepBhlH nemexoA HaXO�HJlCH Ha paCCTOHHHH 1 KM OT BToporo.

HaH�HTe paCCTOHHHe Mem�y A H B, eCJlH H3BeCTHO, qTO nepBhIH

nemeXOA meJl Me�J1eHHee BToporo.

6) H3 ropOAOB A H B HaBCTpeqy �pyr �pyry O�HOBpeMeHHO BhI-

mJlH ABa nemexoAa. Kor�a nepBhIH nemexo� npomeJl qeTBepTh

nYTH OT A AO B, BTOPOMY AO cepeAHHhI nyTH OCT8.BaJIOCh npoHTH

1,5 KM. KorAa BTOpOH nemexo� npomeJl nOJlOBHHY nyTH OT B �o

A, nepBhlH nemexoA HaXOAHJlCH Ha paCCTOHHHH 2 KM OT BToporo.

HaH�HTe paCCTOHHHe MemAY A H B, eCJlH H3BeCTHO, qTO nepBhIH

nemexo� meJl Me�J1eHHee BToporo.

C3. a) H3 TO'tlKH A KPyroBoH TpaCChI, AJlHHa KOTOpOH p8BHa 16 KM,

BhleXaJI BeJlOCHne�HCT, a qepe3 15 MHH B TOM me HanpaBJleHHH
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BhleXaJI MOTOD;HKJlHCT. Qepe3 5 MHH nocJle Bhle3�a MOTOD;HKJlHCT

nOpaBHHJlCH C BeJlOCHne�HCTOM, a e�e qepe3 20 MHH nOpaBHHJlCH

C HHM BTOPHqHO. Ha:H�HTe CKOpOCTh MOTOD;HKJlHCTa. OTBeT �aHTe

B KHJlOMeTpax B qac.

6) 113 TOqKH A KpyroBoH TpaCChI, �J1HHa KOTOpOH paBHa 14 KM,

BhleXaJI BeJlOCHne�HCT, a qepe3 20 MHH B TOM me Hanp8.BJleHHH

BhleXaJI MOTOD;HKJlHCT. Qepe3 6 MHH nocJle BhIe3�a MOTOn;HKJlHCT

nOpaBHHJlCH C BeJlOCHne�HCTOM, a em;e qepe3 14 MHH nOpaBHHJlCH

C HHM BTOPHqHO. HaH�HTe CKOpOCTh MOTOD;HKJlHCTa. OTBeT �aHTe

B KHJlOMeTpax B qac.

C4. a) IIpHcTaHH A H B pacnOJlOmeHhI Ha peKe. KaTep npOXO�HT OT

A �o B H 06paTHo 6e3 OCTaHOBOK co cpe�HeH CKOpOCThlO 24 KM/q.

HaH�HTe CKOpOCTh TeqeHHH, eCJlH c06cTBeHHaH CKOpOCTh KaTepa

paBHa 25 KM/q. OTBeT �aHTe B KHJlOMeTpax B qac.

6) IIpHcTaHH A H B pacnOJlOmeHhI Ha peKe. KaTep npOXO�HT OT

A �o B H 06paTHo 6e3 OCTaHOBOK co cpe�HeH CKOpOCThlO

19,8 KM/q. HaH�HTe CKOpOCTh TeqeHHH, eCJlH c06CTBeHHaH CKO-

pOCTh KaTepa paBHa 20 KM/q. OTBeT �aHTe B KHJlOMeTpax B qac.

C5. a) IIpHcTaHH A H B pacnOJlOmeHhI Ha peKe. KaTep npOXO�HT OT

A �o B 3a 4 qaca, a o6paTHo
-

3a 3 q. CKOJlhKO qaCOB 6y�eT
nJlhITh OT B �o A nJlOT?

6) IIpHcTaHH A H B pacnOJlOmeHhI Ha peKe. KaTep npOXO�HT OT

A �o B 3a 6 q, a 06paTHo
-

3a 5 q. CKOJlhKO qaCOB 6y�eT nJlhITh

OT B �o A nJlOT?

C6. a) �Ba 6eryHa O�HOBpeMeHHO CTapTOBaJIH H3 O�Horo H Toro me

MeCTa B O�HOM HanpaBJleHHH. CnycT.H 1 q, Kor�a nepBOMY 6erYHY
OCTaBaJIOCh 6emaTh 1 KM �o npoMemyrOqHOrO <pHHHilla, eMY co-

06W;HJlH, qTO BTOpOH 6erYH MHHOBaJI npoMemYTOqHhlH <pHHHill

5 MHH Ha3M. HaH�HTe CKOpOCTh Kam�oro 6eryHa, eCJlH H3BeCTHO,

qTO CKOpOCTh nepBoro Ha 2 KM/q MeHhille CKOpOCTH BToporo.

6) �Ba 6eryHa O�HOBpeMeHHO CTapTOBaJIH H3 O�Horo H Toro me

MeCTa B O�HOM HanpaBJleHHH. CnycTH 1 q, Kor�a nepBOMY 6erYHY
OCTaBaJIOCh 6emaTh 1,5 KM �o npoMemyrOqHOrO <pHHHilla, eMY co-

06�HJlH, qTO BTOpOH 6eryH MHHOBaJI npoMemyrOqHhlH <pHHHill

5 MHH Ha3M. HaH�HTe CKOpOCTh KIDK�oro 6erYHa, eCJlH H3BeCTHO,

qTO CKOpOCTh nepBoro Ha 3 KM/q MeHhille CKOpOCTH BToporo.

C7. a) ECJlH BeJlOCHne�HCT YBeJlHqHT CKOpOCTh Ha 5 KM/q, TO BhlHrpa-

eT BO BpeMeHH 12 MHH npH npoxom�eHHH HeKOToporo rryTH. ECJlH

me OH yMeHhillHT CKOpOCTh Ha 8 KM/q, TO nOTepHeT 40 MHH Ha

TOM me nyrH. HaH�HTe CKOpOCTh BeJlOCHne�HCTa H �J1HHY nyrH.

�
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6) ECJlH BeJlOCHne�HCT YBeJlI{qHT CKOpocTh Ha 9 KM/q, TO BhIHrpa-

err BO BpeMeHH 27 MHH npH npoxomAeHHH HeKoToporo nyrH. ECJlH

me OH YMeHhmHT CKOpocTh Ha 5 KM/q, TO nOTepHeT 29 MHH Ha

TOM me nYTH. HaHAHTe CKOpoCTh BeJlOCHne�HCTa H ,D;JIHHY nyrH.

C8. a) BeJIOCHne,D;HCT ABHmeTCH no nYTH AB, COCTOH�eM H3 ropH30H-

TaJIhHhlX }"IaCTKOB, cnYCKOB H nOA'beMOB. Ha ropH30HTaJIhHOM

}"IaCTKe CKOpOCTh BeJIOCHneAHCTa p8.BHa 10 KM/q, Ha nO,D;'beMe
-

8 KM/q H Ha cnycKe
- 16 KM/q. Ha AOpory H3 A B B BeJlOCHne-

AHCT TpaTHT 6 'II, a Ha 06paTHhlH nyTh H3 B B A - 5 'II 30 MHH.

H3BecTHo, qTO 06�aH npoTHmeHHocTh ropH30HTaJIhHhIX }"IaCTKOB

COCT8.BJIHeT 20 KM. HaHAHTe 06�ylO )l;J1HHY nOA'beMOB H cnYCKOB

Ha nyrH H3 A B B.

6) BeJlOCHneAHcT ABHmeTCH no nyrH AB, COCTOH�eM H3 ropH30H-

TaJIhHhlX }"IaCTKOB, cnYCKOB H nOA'beMoB. Ha ropH30HTaJIhHOM

}"IaCTKe CKOpOCTh BeJIpCHne�HCTa p8.BHa 15 KM/q, Ha nOA'beMe
-

6 KM/q H Ha cnYCKe
- 18 KM/q. Ha �opory H3 A B B BeJlOCHne-

AHCT TpaTHT 6 q, a Ha 06paTHhlH nyTh H3 B B A-II 'II 20 MHH.

H3BecTHo, qTO 06m;aH npoTHmeHHocTh ropH30HTaJIhHhlX }"IaCTKOB

COCTaBJIHeT 30 KM. HaHAHTe 06�ylO AJIHHY nO�'beMOB H cnYCKOB

Ha nYTH H3 A B B.

C9. a) rJIama cnYCTHJIaCh no ABHmy�eMy.cH 3CKaJIaTOpy 3a 24 c. ITo

HenOABHmHOMY 3CKaJIaTOpy C TOH me CKOpOCThlO OTHOCHTeJlhHO

Hero OHa cnYCTHTCH 3a 42 c. 3a CKOJIhKO ceKYH,D; OHa cnYCTHTCH,

CTOH Ha cTyneHhKax ABHmyw;erocH 3CKaJIaTopa?

6) �ama cnYCTHJlaCh no �BHmyw;eMYCH 3CKaJIaTOpy 3a 28 c. ITo

HenO�BHmHOMY 3CKaJIaTOpy C TOH me CKOpOCThlO OTHOCHTeJlhHO

Hero OHa cnYCTHTCH 3a 44 c. 3a CKOJIhKO ceKYHA OHa cnYCTHTCH,

CTOH Ha cTyneHhKax ABHmy�erocH 3CKaJIaTopa?

CI0. a) ITama c6emaJI BHH3 no ABHmy�eMYCH SCKaJIaTOpy H HaCqHTaJI

30 cTyrreHeK. 3aTeM OH np06emaJI BBepx no TOMY me SCKaJIaTOpy

C TOH me CKOpOCThlO OTBOCHTeJIhHO Hero H HaCqHTaJI

70 cTyneHeK. CKOJIhKO cTyneHeK OH HaCqHTaJI 6h1, cnYCTHBmHCh

no HenOABHmHOMY 3CKaJIaToPY?

6) Cama c6emaJI BHH3 no ABHmy�eMYCH SCKaJIaTOPY H HaCqHTaJI

40 cTyneHeK. 3aTeM OH np06emaJI BBepx no TOMY me SCKaJIaTOpy

C TOH me CKOpOCThlO OTHOCHTeJIhHO Hero H HaCqHTaJI

60 cTyneHeK. CKOJIhKO cTyneHeK OH HaCqHTaJI 6h1, cnYCTHBmHCh

no HenOABHmHOMY 3CKaJIaTopy?
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I 6.4. 38A8'1M H8 npOM3BOAMTenbHOCTb M p860TY
�----- ---�-- ---

YposeHb A

AI. a) O�HH MaCTep BLInOJlHHeT 3aKa3 3a 3 q, a �PyroH
-

3a 6 q.

3a CKOJlbKO qaCOB BLInOJlHHT 3aKa3 06a MaCTepa, pa60TaH BMecTe?

6) O�HH MaCTep BLInOJlHHeT 3aKa3 3a 4 q, a �PyroH
-

3a 12 q.

3a CKOJlbKO qaCOB BLInOJlHHT 3aKa3 06a MaCTepa, pa60TaH BMecTe?

A2. a) IIepBaH TPy6a HanOJlHHeT pe3epByap 3a O�HH qac, a BTO-

paH
-

3a �Ba qaca. 3a CKOJlbKO MHHYT HanOJlHHT STOT me pe3ep-

Byap 06e °Tpy6LI?

6) IIepBaH Tpy6a HanOJlHHeT pe3epByap 3a ABa qaca, a BTopaH
-

3a TPH qaca. 3a CKOJlbKO MHHYT HanOJlHHT STOT me pe3epByap 06e

Tpy6LI?

A3. a) IIepBLIH MaCTep 06pa6aTLIBaeT 3a qac Ha 5 �eTaJIeH MeHhme,

qeM BTOpOH. CKOJlbKO �eTaJIeH B qac 06pa6aTLIBaeT nepBLIH Ma-

CTep, eCJlH 3a 5 q 06a MaCTepa 06pa60TaJIH 175 �eTaneH?

6) IIepBLIH MaCTep 06pa6aTLIBaeT 3a qac Ha 10 �eTaJIeH MeHhme,

qeM BTOpOH. CKOJlbKO �eTaJIeH B qac 06pa6aTLIBaeT BTOpOH Ma-

CTep, eCJlH 3a 4 q 06a MaCTepa 06pa60TaJIH 200 �eTaJIeH?

A4. a) IIopoceHoK C'be�aeT O�HH KHJlOrp8.MM KanYCTLI 3a 5 MHH, a KPO-

JIHK
-

3a 50 MHH. BMecTe OHH C'beJlH KOqaH KanYCTLI 3a 10 MHH.

KaKOBa Macca KOqaua KanycTLI? OTBeT �aHTe B KHJIOrp8.MMax.

6) IIopoceHoK C'be�aeT O�HH KHJlOrpaMM KanYCTLI 3a 4 MHH, a KPO-

J1HK
-

3a 40 MHH. BMecTe OHH C'beJlH KOqaH KanYCTLI 3a 20 MHH.

KaKOBa Macca KOqaua KanycTLI? OT�eT �aiiTe B KHJIOrp8.MMax.

A5. a) MacTep 06pa6aTLIBaeT B qac Ha 15 �eTaJIeH 60JIhme, qeM nOA-

MaCTepbe. 3a �Ba qaca, pa60TaH BMeCTe, OHH 06pa60TaJIH 70 �e-

TaJIeH. CKOJlbKO �eTaJIeH 06pa60TaJI nO�MacTepbe?

6) MacTep 06pa6aTLIBaeT B qac Ha 12 �eTaJIeH 60JIhme, qeM nOA-

MaCTepbe. 3a nHTb qaCOB, pa60TaH BMeCTe, OHH 06pa60TaJIH
140 �eTaJIeH. CKO�bKO �eTaJIeH 06pa60TaJI nO�MacTepbe?

A6. a) IIepBLIH Hacoc OTKaqHBaeT B MHHYTY Ha 5 JI BO�LI 60Jlhme, qeM

BTOpoii. CKOJlbKO J1HTpOB BO�h1 B MHHYTY OTKaqHBaeT BTOpOH Ha-

COC, eCJlH 3a 20 MHH, pa60TaH BMeCTe, 06a Hacoca OTKaqaJIH

500 JI BO�h1?

6) IIepBLIH Hacoc OTKaqHBaeT B MHHYTY Ha 10 JI BO�LI 60Jlhme,

qeM BTOpOH. CKOJlbKO J1HTpOB BO�h1 B MHHYTY OTKaqHBaeT nep-

BhIH Hacoc, eCJlH 3a 15 MHH, pa60TaH BMeCTe, 06a Hacoca OTKa-

qaJIH 750 JI BO�LI?
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A7. a) �Ba O,D;HHaKOBhlX TpaKTopa, pa60TaH BMeCTe, BcnaXHBalOT TPH

O,D;HHaKOBhlX nOJlH 3a 45 MHH. 3a CKOJlbKO MHHYT BcnaXHBaeT Ta-

Koe nOJle O,D;HH TpaKTop?

6) TPH O,D;HHaKOBhlX TpaKTopa, pa60TaH BMeCTe, BcnaxHBalOT qe-

Thlpe O,D;HHaKOBhlX nOJlH 3a 40 MHH. 3a CKOJlbKO MHHYT BcnaXH-

BaeT TaKoe nOJle O,D;HH TpaKTOp?

AS. a) IIIecTb O,D;HHaKOBhlX KOM6aHHoB, pa60Taa BMeCTe, y6HpalOT
nHTb O,D;HHaKOBhlX nOJleH 3a 50 MHH. 3a CKOJIbKO qaCOB ,D;Ba TaKHX

KOM6aHHa y6epYT TPH TaKHX nOJlH?

6) qeThlpe O,D;HHaKOBbIX KOM6aHHa, pa60TaH BMeCTe, y6HpalOT
nHTb O,D;HHaKOBhlX nOJIeH 3a O,D;HH qac. 3a CKOJlbKO MHHYT TPH

TaKHX KOM6aHHa y6epYT ,D;Ba TaKHX nOJlH?

A9. a) IIepBaH TPy6a HanOJIHHeT 6aK 06'beMOM 550 J1, a BTopaa TPY-

6a - 6aK 06'beMOM 660 J1. H3BecTHo, qTO O,D;Ha H3 TPy6 npony-

CKaeT B MHHYTY Ha. 11 JI BO,D;bI 60Jlbme, qeM ,D;PyraH. CKOJlbKO

J1HTpOB BO,D;h1 B MHHYTY nponYCKaeT nepBaH TPy6a, eCJlH 6aKH

6h1JIH HanOJlHeHhI 3a O,D;HO H TO me BpeMH?

6) IIepBaH TPy6a HanOJlHHeT 6aK 06'beMOM 770 JI, a BTopaH TPY-

6a - 6aK 06'beMOM 830 J1. H3BecTHo, qTO O,D;Ha H3 TPy6 npony-

CKaeT B MHHYTY Ha 6 JI BO�bI 60Jlbme, qeM �PyraH. CKOJlbKO J1H-

TpOB BO�bI B MHHYTY nponYCKaeT nepBaH TPy6a, eCJlH 6aKH 6h1J1H

HanOJlHeHhI 3a O,D;HO H TO me BpeMH?

AI0. a) IIepBaH Tpy6a nponYCKaeT Ha 10 JI BO,D;bI B MHHYTY MeHbme,

qeM BTopaH Tpy6a. �MKOCTb 06'beMOM 3000 JI BTopaH Tpy6a 3a-

nOJlHHeT Ha 10 MHH 6bIcTpee, qeM nepBaH Tpy6a. IIycTb BTOpa.R

Tpy6a nponYCKaeT x JI BO,D;h1 B MHHYTY. KaKoe ypaBHeHHe COOT-

BeTcTByeT YCJlOBHIO 3�aqH?

1)
3000

=

3000
-10; 2)

3000
=

3000
+ 10;

x x+10 x x+l0

3)
3000

=

3000
+ 10; 4)

3000
=

3000
-10.

x x-l0 x x-10

6) IIepBaH Tpy6a nponYCKaeT Ha 20 JI BO,D;h1 B MHHYTY MeHbme,

qeM BTopaH TPy6a. �MKOCTb 06'beMOM 2400 JI BTopaH TPy6a 3a-

nOJlHHeT Ha 20 MHH 6h1CTpee, qeM nepBaa TPy6a. IIycTb BTopaH

Tpy6a nponYCKaeT x JI BO,D;bI B MHHYTY. K8.Koe ypaBHeHHe COOT-

BeTcTByeT YCJIOBHIO 3�aqH?

1)
2400

=

2400
-

20;
x x

- 20
2)

2400
=

2400
+ 20;

x x
- 20

3)
2400

=

2400
+ 20;

x x + 20
4)

2400
=

2400
- 20.

x x + 20
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YposeHb B

Bl. a) BHTH OTBeqaeT 3a qac Ha 15 BonpocoB TeCTa, a AH�peH
-

Ha

16. OHH OAHOBpeMeHHO HaqaJIH OTBeqaTh Ha BonpOChI TeCTa, H

BHTH 3aKOHqHJI n03me AHApeH Ha 12 MHH. CKOJlhKO BonpOCOB

COAepmHT TecT?

6) IIeTH OTBeqaeT 3a qac Ha 6 BonpocoB TeCTa, a BaHH -

Ha 7.

OHH OAHOBpeMeHHO HaqaJIH OTBeqaTh Ha BonpOChI TeCTa, H IIeTH

3aKOHqHJI n03me B8.HH Ha 20 MHH. CKOJlhKO BonpOCOB COAepmHT

TecT?

B2. a) KamAhlH H3 ABYX pa60qHX oAHHaKoBoH KBaJIH<I>HKa�HH BhlnOJl-

HHeT 38.Ka3 3a 20 q. Qepe3 4 q nocJle Toro, K8.K nepBhlH npH-

cTynHJI K BhIIIOJlHeHHIO 3aKa3a, K He MY IIpHCOeAHHHJlCH BTOpOH

pa60qHH, H pa60TY H� 3aKa30M OHH AOBeJlH AO KOH�a yme BMe-

CTe. CKOJlhKO qaCOB nOTpe60BaJIOCh Ha BhlnOJlHeHHe Bcero 3aKa3a?

6) KamAhIH H3 ABYX pa60qHX oAHHaKoBoH KBaJIH<I>HKa�HH BhlnOJl-

HHeT 3aKa3 3a 12 q. Qepe3 2 q nocJle Toro, KaK IIepBhlH npH-

cTynHJI K BhlnOJlHeHHIO 3aKa3a, K HeMY npHCOe�HHHJlC.H BTOpOH

pa60qHH, H pa60TY H� 3aKa30M OHH AOBeJIH AO KOH�a yme BMe-

CTe. CKOJlhKO qaCOB nOTpe60BaJIOCh Ha BhInOJlHeHHe Bcero 3aKa3a?

B3. a) H3 6acceHHa C nOMO�hlO Hacoca OTKaqaJIH 40 M
3

BOAhI, a 3aTeM

BHOBh 3anOJlHHJlH 6acceHH AO npemHero ypOBHH. Ha BCe STO no-

Tpe60BaJIOCh 13 q. H3BecTHo, qTO npH 3anOJlHeHHH 6acceHHa Ha-

coc nepeKaqHBaeT B qac Ha 3 M
3

BOAhI MeHhme, qeM IIPH OTKaqH-

BaHHH. CKOJlhKO qaCOB ymJlo Ha 3anOJlHeHHe 6acceHHa?

6) H3 6acceHHa C nOMO�hlO Hacoca OTKaqaJIH 30 M
3

BOAhI, a 3aTeM

BHOBh 3anOJlHHJlH 6acceHH AO npemHero ypOBHH. Ha BCe STO 110-

Tpe60BaJIOCh 8 q. H3BecTHo, qTO IIPH 3anOJlHeHHH 6acceHHa Hacoc

nepeKaqHBaeT B qac Ha 4 M
3

BO�h1 MeHhme, qeM npH OTKaqHBa-

HHH. CKOJlhKO qaCOB YWJlO Ha 3anOJlHeHHe 6acceHHa?

84. a) IIepBhlH Hacoc HaIIOJlHHeT 6aK 3a 15 MHH, BTOpOH
-

3a

40 MHH, a TpeTHH
-

3a 2 q. 3a CKOJlhKO MHHyr HanOJlHHT 6aK

TPH Hacoca, pa60TaH oAHoBpeMeHHo?

6) IIepBhIH Hacoc HaIIOJlHHeT 6aK 3a 30 MHH, BTOpOH
-

3a

1 q 20 MHH, a TpeTHH
-

3a 4 q. 3a CKOJlhKO MHHYT HanOJlHHT

6aK TPH Hacoca, pa60TaH oAHoBpeMeHHo?

B5. a) IIepBhlH H BTOpOH HaCOChI, pa60TaH BMeCTe, HanOJlHHIOT 6ac-

ceHH 3a 3 q. BTOpOH H TpeTHH HaCOChI, pa60TaH BMeCTe, HanOJl-

HHIOT STOT me 6acceHH 3a 6 q, a nepBhlH H TpeTHH HaCOChI
-

3a

4 q. 3a KaKoe BpeMH HanOJlHHT 6acceHH TPH Hacoca, pa60TaH

oAHoBpeMeHHo? OTBeT .n;aHTe B MHHYTax.

3a/l,aLfH c leKCTOBblM YCJ70BlI1eM 121



6) IIepBLIH H BTOpOH HaCOChI, pa60TaH BMeCTe, HanOJlHHIOT 6ac-

ceHH 3a 6 q. BTOpOH H TpeTHH HaCOChI, pa60TaH BMeCTe, HanOJl-

HHIOT 3TOT me 6acceHH 3a 12 q, a nepBhIH H TpeTHH HaCOChI
-

3a

8 q. 3a KaKoe BpeMH HanOJlHHT 6acceHH TPH Hacoca, pa60TaH

O,D;HOBpeMeHHo? OTBeT ,D;aHTe B MHHYTax.

B6. a) IIepBaH TPy6a HanOJlHHeT pe3epByap Ha 11 MHH ,D;OJlbme, qeM

BTopaH. 06e Tpy6hI HanOJlHHIOT 3TOT me pe3epByap 3a nOJlqaca.

3a CKOJIbKO MHHyr HanOJlHHeT 3TOT pe3epByap O,D;Ha BTopaH Tpy6a?

6) IIepBaH Tpy6a HanOJlHHeT pe3epByap Ha 22 MHH ,D;OJlbme, qeM

BTopaH. 06e Tpy6LI HanOJlHHIOT 3TOT me pe3epByap 3a O,D;HH qac.

3a CKOJlbKO MHHyr HanOJlHaeT 3TOT pe3epByap OAHa BTOpaH Tpy6a?

B7. a) IIHcaTeJlb XOqeT Ha6paTb Ha KOMnblOTepe pYKonHCb 06'beMOM

480 CTpaHH�. ECJlH OH 6Y,D;eT Ha6HpaTb Ha 8 CTpaHH� B ,D;eHb

60Jlbme, qeM 3anJIaHHpOBaJI, TO 3aKOHqHT pa60TY Ha 2 ,D;HH PaHb-

me. CKOJlbKO CTpaHH� B ,D;eHb nJlaHHpyeT Ha6HpaTb nHCaTeJlb?

6) IIHcaTeJlb XOqeT Ha6paTb Ha KOMnblOTepe pYKonHCb 06'beMOM

450 CTpaHH�. ECJlH OH 6Y,D;eT Ha6HpaTb Ha 5 CTpaHH� B ,D;eHb

60Jlbme, qeM 3anJIaHHpOBaJI, TO 3aKOHqHT pa60TY Ha 3 ,D;HH PaHb-

me. CKOJlbKO CTpaHH� B ,D;eHb nJlaHHpyeT Ha6HpaTb nHCaTeJlb?

B8. a) B nOMO�b C�OBOMY Hacocy, nepeKaqHBalO�eMY 90 JI BO,D;LI 3a

4 MHH, nO,D;KJllOqHJlH BTOPOH Hacoc, nepeKaqHBalO�HH TOT me

06'beM BO,D;hI 3a 7 MHH. CKOJlbKO BpeMeHH 3TH ,D;Ba Hacoca ,D;OJlm-

HLI pa60TaTb COBMeCTHO, qT06LI nepeKaqaTb 990 JI BO,D;hI?

6) B nOMO�b C�OBOMY Hacocy, nepeKaqHBalO�eMY 50 JI BO,D;hI 3a

2 MHH, nO,D;KJllOqHJlH BTOpOH Hacoc, nepeKaqHBalO�HH TOT me

06'beM BO,D;hI 3a 3 MHH. CKOJlbKO BpeMeHH 3TH ,D;Ba Hacoca ,D;OJlm-

HhI pa60TaTb COBMeCTHO, qT06hI nepeKaqaTb 250 JI BO,D;hI?

B9. a) Cama H CTac BCKanhIBaIOT rp�KY 3a 10 MHH, a O,D;HH CTac -

3a 15 MHH. 3a CKOJlbKO MHHyr BCKanhIBaeT rpH,D;KY O,D;HH Cama?

6) .D:ama H BHKa npon8JlhIB8lOT rp�Y 38 12 MHH, a O,D;Ha BHK8. -

3a 20 MHH. 3a CKOJIbKO MHHYT npOnaJIhIBaeT rpH,D;KY 0,D;H8 .D:ama?

BI0. a) CJlaCTeHa C'be,D;aeT 6aHKY BapeHbH 3a 10 MHH, 3ecpHpKa
-

3a

12 MHH, a MapMeJl�Ka
-

3a 15 MHH. 8a CKOJlbKO MHHYT OHH

C'be,D;HT 6aHKY BapeHbH BTpoeM?

6) CJlaCTeHa C'beAaeT rOpmOqeK Me,D;a 3a 6 MHH, 3ecpHpKa
-

3a

20 MHH, a MapMeJl�Ka
-

3a 30 MHH. 8a CKOJlbKO MHHYT OHH

C'be,D;HT rOpmOqeK Me,D;a BTpoeM?
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YposeHb C

Cl. a) IIepBaH TPy6a nponYCKaeT Ha 5 JI BOAbI B MHHYTY MeHhme,

qeM BTopaH TPy6a. CKOJIhKO JIHTpOB BOAbI B MHHYTY nponYCKaeT

nepBaH TPy6a, eCJIH pe3epByap 06'heMOM 300 JI OHa 3anOJIHHeT Ha

10 MHH AOJIhme, qeM BTopaH TPy6a 38ll0JIHHeT pe3epByap o6'he-

MOM 200 JI?

6) IIepBaH TPy6a nponycKaeT Ha 10 JI BOAbI B MHHYTY MeHhme,

qeM BTopaH TPy6a. CKOJIhKO JIHTpOB BOAbI B MHHYTY nponYCKaeT

nepBaH Tpy6a, eCJIH pe3epByap 06'heMOM 600 JI OHa 3anOJIHHeT Ha

20 MHH AOJIhme, qeM BTopaH TPy6a 3anOJIHHeT pe3epByap o6'he-

MOM 300 JI?

C2. a) BpHr�a, COCTOH�ag H3 OAHoro pa6oqero 1-ro pa3pHAa, qeTbI-

pex pa60qHX 2-ro pa3pHAa H nHTH pa60qHX 3-ro pa3pHAa, BbI-

nOJIHHeT 3aKa3 3a 4 AHH. BpHr�a, COCTOH�aH H3 qeTbIpeX pa6o-
qHX 1-ro pa3pHAa H OAHoro pa60qero 2-ro pa3pHAa, BbInOJIHHeT

TOT me 3aKa3 3a 12 AHeH. 3a CKOJIhKO AHeH BbInOJIHHT STOT me

3aKa3 6pHr�a, COCTOH�8JI H3 OAHoro pa6oqero 1-ro pa3pHAa, OA-

HOro pa6oqero 2-ro pa3p�a H OAHoro pa6oQero 3-ro pa3pHAa?

6) BpHr�a, COCTOH�aH H3 meCTH pa60QHX 1-ro pa3pHAa, nHTH

pa60QHx 2-ro pa3pH�a H QeThlpeX pa60QHX 3-ro pa3pHAa, BbInOJI-

HHeT 3aKa3 3a 5 AHeA. BpHr�a, COCTOH�aH H3 OAHoro pa6oQero
2-ro pa3pHAa H ABYX pa60QHX 3-ro pa3pHAa, BbInOJIHHeT TOT me

3aKa3 3a 20 AHeH. 3a CKOJIhKO AHeH BbInOJIHHT STOT me 38.Ka3

6pHr�a, COCTOH�aH H3 OAHoro pa6oQero 1-ro pa3pHAa, OAHoro

pa60Qero 2-ro pa3pHAa H OAHoro pa6oQero 3-ro pa3pHAa?

C3. a) TpH 6pHr�h1 MaJIHpOB pa60TaIOT Ha CTpOHTeJIhCTBe H BbInOJI-

HHIOT OAHHaKOBYIO pa60TY, HO HMelOT pa3JIHQHYIO npOH3BO,l);H-

TeJIhHOCTh TpYAa. IIpoH3BOAHTeJIhHOCTh Bcex Tpex 6pHr�, pa6o-

TaIO�HX BMeCTe, B 1,2 pa3a BbIme npOH3BOAHTeJIhHOCTH nepBoH
H BTOpOH 6pHr�, pa6oTalO�Hx BMeCTe. HeKoTopoe 3�aHHe AJIH

nepBoH 6pHr�bI BTopaH H TpeTbH 6pHr�bI, pa60TaH COBMeCTHO,

MorYT BhlnOJIHHTh Ha 3 Q 12 MHH 6bIcTpee, QeM ero BhlnOJIHHeT

nepBaa 6pHr�a. STO me 3�aHHe BTopaH 6pHr�a BbInOJIHHeT Ha

3 q 6h1CTpee no cpaBHeHHIO C nepBoH 6pHr�oA. 3a KaKoe BpeMH

nepBaH 6pHr�a BbInOJIHHT STO 3�aHHe?

6) TpH 6pHr�bI M8JI.RpOB pa60T8.IOT Ha CTpoHTeJIhCTBe H BbInOJI-

HHIOT OAHHaKOBYIO pa6oTY, HO HMelOT pa3JIHQHYIO npOH3BOAH-

TeJIhHOCTh TpYAa. IIpOH3BOAHTeJIhHocTh Bcex Tpex 6pHr�, pa6o-

TalO�HX BMeCTe, B 1,25 pa3a BbIme npOH3BOAHTeJIhHOCTH nepBoH
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H BTOpOH 6pHra,n;, pa60T8.IOID;HX BMeCTe. HeKOTOpOe 3a,n;aHHe AJIH

nepBOH 6pHra,n;LI BTOpaH H TpeThH 6pHra,n;LI, pa60TaH COBMeCTHO,

MOryT BLInOJlHHTh Ha 3 'tJ: 30 MHH 6LIcTpee, qeM ero BLInOJlHHeT

nepBaH 6pHra,n;a. 3TO me 3�aHHe BTopaH 6pHr�a BLInOJlHHeT Ha

2 'tJ: 6LIcTpee no cpaBHeHHIO C nepBoH 6pHra,n;oH. 3a KaKoe BpeMH

IIepBaH 6pHra,n;a BLInOJlHHT 3TO 3a,n;aHHe?

C4. a) ,IJ:J1H BcnamKH Tpex OAHHaKOBLIX nOJleH BhI,D;eJleHO TPH TpaKTO-

pa pa3J1HqHOH npOH3BOAHTeJlhHOCTH
-

no OAHOMY Ha KamAoe

nOJle. IIepBLIH TpaKTOp Ha'tJ:aJI pa60TY Ha 30 MHH paHhme BTOpO-

ro, a TpeTHH
-

Ha 20 MHH n03me BToporo. BCnaIIIKa nOJleH Be-

J1aCh TpaKTopaMH paBHOMepHO H 6e3 OCTaHOBOK. qepe3 HeKOTopoe

BpeMH nocJle Ha'tJ:aJIa pa60TLI TpeTbero TpaKTopa OKa3aJIOCh, 'tJ:TO

K 3TOMY MOMeHTY Kam�LIH H3 TpaKTopOB BLIIIOJlHHJI OAHHaKOByIO

qaCTh 3anJlaHHpOBaHHoH pa60TLI. qepe3 CKOJlbKO MHHyr nocJle 3a-

BepmeHHH pa60TLI BToporo TpaKTopa 3aKOH'tJ:HJI pa60TY nepBLIH,
eCJlH TpeTHH BLInOJlHHJI BCIO pa60TY Ha 12 MHH paHhme BToporo?

6) ,IJ:J1H y60pKH 3epHa Ha Tpex OAHHaKOBLIX nOJlHX BLI�eJleHO TPH

KOM6aHHa pa3HoH npOH3BO�HTeJlhHOCTH
-

no O�HOMY Ha Kam�oe

nOJle. IIepBLIH KOM6aHH HaqaJI pa60TY Ha 45 MHH paHhme BTOpO-

ro H Ha 1 q 15 MHH paHhme TpeThero. Y60pKa nOJleH BeJlaCh

KOM6aHHaMH paBHOMepHO H 6e3 OCTaHOBOK. Qepe3 HeKOTopoe Bpe-

MH nocJle HaqaJIa pa60TLI TpeThero KOM6aHHa OKa3aJIOCh, qTO K

3TOMY MOMeHTY KamAhIH H3 KOM6aHHoB BLInOJlHHJI OAHHaKOBYIO

qaCTh 3anJlaHHpOBaHHoH pa60TLI. Qepe3 CKOJlhKO MHHyr nocJle 3a-

BepmeHHH pa60TLI TpeThero KOM6aHHa 3aKOHqHJI pa60TY BTOpOH,
eCJlH nepBLIH BLInOJlHHJI BCIO pa60TY Ha 24 MHH n03me BToporo?

C5. a) Hroph H llama BMecTe nOKpaCHT 3a60p 3a 3 q. llama H BOJlOAH

BMecTe nOKpaCHT STOT me 3a60p 3a 6 q, a BOJlOAH H Hroph
-

3a

4 'tJ:. 3a KaKoe BpeMH MaJIhqHKH BTpoeM nOKpaCHT 3TOT 3a60p?

6) Mama H HacTH BMeCTe BLIMOIOT OKHO 3a 20 MHH. HacTH H

JIeHa BLIMOIOT 3TO me OKHO 3a 15 MHH, a Mama H JIeHa -

3a

12 MHH. 3a KaKoe BpeMH AeBOqKH BTpoeM BLIMOIOT 3TO OKHO?

C6. a) ,IJ:Be 6pHra,n;hI, COCTOHID;He H3 pa60qHX oAHHaKoBoH KBaJIH«pH-

Ka�HH, OAHOBpeMeHHO HaqaJIH CTpOHTh ABa OAHHaKOBLIX J1eTHHX

AOMHKa. B nepBOH 6pHra,n;e 6LIJlO 7 pa60qHX, a BO BTOPOH
-

13 pa60qHx. Qepe3 8 AHeH nocJle HaqaJIa pa60TLI B nepBYIO 6PH-

r�y nepemJlH 7 pa60qHX H3 BTOpOH 6pHra,n;LI, B pe3YJlhTaTe 'tJ:ero

06a �OMHKa 6hIJlH nOCTpoeHLI O�HOBpeMeHHO. CKOJlhKO �HeH

IIoTpe60BaJIOCh 6pHra,n;aM, qT06LI 3aKOHQHTh pa60TY B HOBOM co-

cTaBe?
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6) ,IJ:Be 6pHr�hI, COCTOH�He H3 pa60qHX oAHHaKoBoH KBaJIHCPH-

Ka�HH, OAHOBpeMeHHO HaqaJIH CTpOHTh ABa OAHHaKOBhIX J1eTHHX

AOMHKa. B nepBOH 6pHrMe 6hIJlO 8 pa60qHX, a BO BTOpOH
-

14 pa60qHx. qepe3 7 AHeH nocJle Ha�aJIa pa60ThI B nepBYIO 6PH-

rMY nepemJlH 10 pa60qHX H3 BTOpOH 6pHrMhI, B pe3YJlhTaTe

qero 06a AOMHKa 6hIJlH nOCTpoeHhI OAHOBpeMeHHO. CKOJlhKO AHeH

nOTpe60BaJIOCh 6pHr�aM, qTo6hI 3aKOHqHTh pa60TY B HOBOM co-

CT8.Be?

C7. a) ,IJ:Ba Hacoca pa3HoH npOH3BOAHTeJlhHOCTH HanOJlHHIOT pe3epBY-

aphI, 06'heMOM 432 JI KamAhIH. HacochI 6hIJlH BKJlIOQeHhI OAHO-

BpeMeHHO, H cnYCTH HeKOTopoe BpeMH B ABYX pe3epByapax OK a-

3aJIOCh Bcero 432 JI BOAhI. Qepe3 6 MHH nocJle 3Toro nepBhIH

Hacoc 3anOJlHHJI CBOH pe3epByap, a BTOpOH Hacoc 3aKOWlHJI pa6o-

TY Ha 18 MHH n03me. CKOJlhKO J1HTpOB BOAhI B MHHYTY nepeKa-

QHBaeT KamAhIH Hacoc? KaKoH 06'heM BOAhI HaKaQaJI 6hI nepBhIH

Hacoc 3a TO BpeMH, KOTopoe Tpe6yeTcH 060HM HacocaM AJIH 3a-

nOJlHeHHH OAHoro pe3epByapa rrpH COBMeCTHOH pa6oTe?

6) ,IJ:Ba Hacoca pa3HoH npOH3BOAHTeJlhHOCTH HanOJlHHIOT pe3epBY-

aphI, 06'heMOM 504 JI KamAhIH. Hacochl 6hIJlH BKJlIOQeHhI OAHO-

BpeMeHHO, H cnYCTH HeKOTopoe BpeMH B ABYX pe3epByapax OK a-

3aJIOCh Bcero 504 JI BOAhI. Qepe3 7 MHH nocJle 3Toro rrepBhIH

Hacoc 3anOJlHHJI CBOH pe3epByap, a BTOPOH Hacoc 3aKOHQHJI pa6o-

TY Ha 21 MHH rr03me. CKOJlhKO J1HTpOB BOAhI B MHHYTY nepeKa-

QHBaeT KamAhIH Hacoc? K8.KOH 06'heM BOAhI HaKaQaJI 6hI nepBhIH

Hacoc 3a TO BpeMH, KOTopoe Tpe6yeTcH 060HM HacocaM AJIH 3a-

rrOJlHeHHH OAHoro pe3epByapa npH cOBMecTHOH pa60Te?

C8. a) TpH TpaKTopa pa3HOH npOH3BOAHTeJlhHOCTH BcnaXHBWOT ABa

nOJlH pa3HOH nJlO��H. TpeTHH TpaKTOp BcnaXHBaeT BTopoe nOJle

Ha 5 Q 6hIcTpee, QeM rrepBhIH BcnaxHBaeT rrepBoe nOJle, HO

Ha 2 Q MeAJleHHee, qeM BTOPOH BcnaxHBaeT nepBoe nOJle. IIepBhIH

H BTOpOH TpaKTophI, pa60TaH COBMeCTHO, BcnaXHBalOT nepBoe

nOJle Ha 11 q 6hIcTpee, qeM TpeTHH BcnaXHBaeT BTopoe nOJle. 3a

CKOJlhKO qaCOB TpeTHH Tp8.KTOp BcnaXHBaeT BTopoe nOJle?

6) TpH TpaKTopa pa3HoH npOH3BOAHTeJlhHOCTH BcrraXHBalOT ABa

nOJlH pa3HOH rrJlO�MH. TpeTHH TpaKTOp BcnaXHBaeT BTopoe nOJle

Ha 4 q 6hIcTpee, qeM nepBhIH BcrraXHBaeT rrepBoe rrOJle, HO

Ha 3 q MeAJleHHee, qeM BTOpOH BcrraXHBaeT nepBoe rroJle. IIepBhIH

H BTOpOH TpaKTophI, pa60TaH COBMeCTHO, BcnaXHBalOT nepBoe

nOJle Ha 12 q 6hIcTpee, qeM TpeTHH BcrraXHBaeT BTopoe nOJle. 3a

CKOJlhKO qaCOB TpeTHH TpaKTOp BcrraXHBaeT BTopoe rroJle?

3a�al.H-1 C T eKC TOBblf",1 VC!70BltleM 125



C9. a) TpaBa Ha BceM JIYry paCTeT O�HHaKOBO ryCTO H 6h1CTpO.

70 KOpOB C'be�aIOT BCIO TpaBY 3a 24 �HH, a 30 KOpOB
-

3a

60 �HeH. 3a CKOJlhKO ,D;HeH C'be�HT BCIO TpaBY 20 KOpOB?

6) TpaBa Ha BceM J1yry pacTeT O�HHaKOBO ryCTO H 6h1CTpO.

50 KOpOB C'be�aIOT BCIO TpaBY 3a 36 �HeH, a 80 KOpOB
-

3a

20 �HeH. CTa,n;O KOpOB C'beJlO BCIO TpaBY Ha J1yry 3a 100 ,D;HeH.

CKOJlhKO KOpOB 6h1J1o B cTa,n;e?

CI0. a) TpH MaCTepa p83HOH KBaJIH<pHKa�HH �OJlmHhI H3rOTOBHTh He-

KOTopoe KOJlHqeCTBO ,D;eTaJIeH. O,D;HH BTOpOH MaCTep Mor 6h1 BhI-

1I0JlHHTh pa60TY Ha HeCKOJlhKO qaCOB 6h1CTpee, qeM nepBhlH, a

TpeTHH
-

Ha CTOJIhKO me qaCOB 6h1CTpee, qeM BTOpOH. IIepBhlH
H BTOpOH Mac Tepa BMeCTe BhllIOJlHHJlH 6h1 pa60TY 3a 216 q, a

lIepBhlH H TpeTHH BMeCTe
-

3a 135 q. CKOJlhKO qaCOB lIoTpe6y-
eTCH OAHOMY lIepBOMY MacTepy, qT06h1 BhllIOJlHHTh BCIO pa60TY?

6) TpH Mac Tepa pa3HOH KBaJIH<pHKan;HH ,D;OJlmHhI H3rOTOBHTh He-

KOTopoe KOJlHqeCTBO ,D;eTaJIeH. O�HH BTOpOH MaCTep Mor 6h1 BhI-

1I0JlHHTh pa60TY Ha HeCKOJlhKO qaCOB 6h1CTpee, qeM nepBhlH, a

TpeTHH
-

Ha CTOJIhKO me qaCOB 6h1CTpee, qeM BTOpOH. IIepBhlH
H BTOpOH MacTepa BMeCTe BhllIOJlHHJlH 6h1 pa60TY 3a 384 q, a

nepBhlH H TpeTHH BMeCTe
-

3a 240 q. CKOJlhKO qaCOB lIoTpe6y-
eTCH O�HOMY lIepBOMY MacTepy, qT06h1 BhlnOJIHHTh BCIO pa60TY?

/6.5. 3aAa"lM Ha npo�eHTbI, "IaCTM, AonM
.--- ------- --------------------------------�

YposeHb A

AI. a) HaH,D;HTe 120/0 OT 2400 p. OTBeT AaHTe B py6J1HX.

6) HaHAHTe 44% OT 400 M. OTBeT AaHTe B MeTpax.

A2. a) Ha60p H3 ceMH 0AHHaKOBhlX 110 CTOHMOCTH KapaH,D;ameH 1I0,D;0-

pomaJI Ha 70/0. Ha CKOJIhKO IIpo�eHTOB nOAOpOmaJI O,D;HH TaKOH

KapaHAam? .

6) Ha60p H3 �eBHTH O,D;HH8.KOBhlX no CTOHMOCTH MeJlKOB 1I0,D;emeBeJl

Ha 270/0. Ha CKOJlhKO llpon;eHTOB 1I0AemeBeJl OAHH T8.KOH MeJlOK?

A3. a) mecTh KHJlOrpaMMOB orypn;OB CTOHT CTOJlhKO me, CKOJIhKO

IIHTh KHJlOrp8.MMOBIIOMH,D;OpOB. Ha CKOJlhKO npo�eHTOB O,D;HH KH-

JIOrpaMM 1I0MH,D;OpOB ,D;opome O,D;HorO KHJlOrpaMMa Orypn;OB?

6) CeMh KHJlOrpaMMOB Oryp�OB CTOHT CTOJlhKO me, CKOJlhKO qe-

Thlpe KHJlOrpaMMa 1I0MH,D;OpOB. Ha CKOJlhKO IIpo�eHTOB O,D;HH KH-

J10rpaMM 1I0MH,ZJ;OpOB Aopome OAHoro KHJlOrp8.MMa orypn;OB?

A4. a) KHJlOrpaMM BHHorp�a ,D;opome KHJlOrp8.MMa H6JIOK Ha 25
%

.

Ha CKOJlhKO IIpOn;eHTOB KHJlOrpaMM H6J10K ,D;emeBJle KHJIOrpaMMa

BHHorpa,n;a?
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6) KHJIOrp8.MM rpym ,D;opome KHJIorp8.MMa CJlHB Ha 600/0. Ha CKOJlh-

KO npo�eHTOB KHJIOrpaMM CJlHB ,D;emeBJIe KHJIorpaMMa rpym?

A5. a) qeThlpe Py6amKH ,D;emeBJle KYPTKH Ha 8
%

. Ha CKOJlhKO npo-

�eHTOB nHTh py6ameK ,D;opome KypTKH?

6) TpH py6amKH ,D;emeBJle KYPTKH Ha 10
%

. Ha CKOJlhKO npo�eH-

TOB qeThlpe py6amKH �opome KYPTKH?

AG. a) B COCY,D;, cO,D;epma�HH 5 JI 120/0 -ro BO,D;Horo paCTBopa HeKOTO-

poro Be�eCTBa, ,D;068.BHJlH 7 JI BO,D;h1. CKOJlhKO npo�eHTOB COCTaB-

J1HeT KOH�eHTpan:HH Be�eCTBa B nOJl}"lHBmeMCH pacTBope?

6) B COCY,D;, cO,D;epm�HH 8 JI 15% -ro BO,D;Horo paCTBopa HeKOTO-

poro Be�eCTBa, ,D;068.BHJIH 4 JI BO,D;h1. CKOJlhKO npo�eHTOB COCTaB-

J1HeT KOH�eHTpa�HH Be�eCTBa B nOJl}"lHBmeMCH pacTBope?

A7. a) CMemaJIH HeKOTopoe KOJlHqeCTBO 130/0 -ro paCTBopa HeKOToporo

Be�eCTBa C T8.KHM me KOJlHqeCTBOM 23% -ro paCTBopa 3Toro me

Be�eCTBa. Onpe,D;eJlHTe KOH�eHTpa�HIO nOJlyqHBmeroCH paCTBopa.

OTBeT ,D;aHTe B npo�eHTax.

6) CMemaJIH HeKOTopoe KOJlHqeCTBO 150/0 -ro paCTBopa HeKOToporo

Be�eCTBa C T8.KHM me KOJlHqeCTBOM 190/0 -ro paCTBopa 3Toro me

Be�eCTBa. Onpe,D;eJlHTe KOH�eHTpa�HIO nOJl}"lHBmerOCH paCTBopa.

OTBeT �aHTe B npo�eHTax.

A8. a) IIHpomoK B KYJlHHapHH CTOHT 12 p. IIpH nOKynKe 60Jlee

30 nHpomKOB npO,D;aBe� ,D;eJlaeT CKH,D;KY 5
0
/0 OT CTOHMOCTH Bceii

nOKynKH. KynHJlH 40 fiHpomKOB. CKOJlhKO py6J1eH 3anJlaTHJlH 3a

nOKynKY?

6) TeTpa,n;h CTOHT 4 p. ECJlH nOKynaTeJlh npHo6peTaeT 60Jlee

100 TeTpa,n;eii, TO Mara3HH ,D;eJlaeT CKH,D;KY 10% OT CTOHMOCTH

BceH nOKynKH. IIpe,D;cT8.BHTeJlh mKOJlhl KynHJI 400 TeTpa,n;eii.

CKOJlhKO py6J1eH OH 3aDJlaTHJI 3a nOKynKY?

A9. a) B HIOHe 38.BO,D; BhlnYCTHJI 800 npH6opoB. B aBrycTe npoH3BO,D;-

CTBO CHH3HJlOCh Ha 15
%

, a B ceHTH6pe
-

e�e Ha 150/0. CKOJIhKO

npH6opoB 38.BO,D; BhlnYCTHJI B ceHTH6pe?

6) B HIOHe 3aBO,D; BhlnYCTHJI 500 npH60poB. B aBrYCTe npOH3BO,D;-

CTBO CHH3HJlOCh Ha 200/0, a B ceHTH6pe
-

e�e Ha 20
%

. CKOJlhKO

npH60poB 38.BO,D; BhlnYCTHJI B ceHTH6pe?

AI0. a) B <l>eBpaJIe TOBap CTOHJI 70 000 p. B Mae �eHY Ha TOBap no,D;-

HHJlH Ha 60/0, a B aBrYCTe CHH3HJlH Ha 6
%

. CKOJlhKO py6J1eH CTO-

HJI TOBap nocJle CHHmeHHH �eHhI B aBrycTe?

6) B <l>eBpaJIe TOBap CTOHJI 8000 p. B Mae �eHY Ha TOBap no�-

HHJlH Ha 150/0, a B aBrycTe CHH3HJlH Ha 15
%

. CKOJlhKO py6J1eH
CTOHJI TOBap nocJle CHHmeHHH �eHhI B aBrycTe?

3aJ1,cl 'H1 (, T eKC T OBblf.l1 YCf10BV1eM 127



YposeHb B

Bl. a) BaHKOBCKHH BKJI� B Mae YBeJIHqHJICH Ha 300/0, a B HIOHe

YMeHhmHJICH Ha 300/0, nOCJIe qero Ha cqeTY OKa38.J10Ch 27300 p.

CKOJIhKO Py6JIeH COCTaBJIHJI BKJI� Ha KOHe� anpeJIH?

6) BaHKOBCKHH BKJI� B Ma� YBeJIHqHJICH Ha 20
%

, a B HIOHe

YMeHhillHJICH Ha 200/0, nOCJIe qero Ha CqeTY OKa3aJIOCb 86400 p.

CKOJIhKO Py6JIeH COCTaBJIHJI BKJI� Ha KOHe� anpeJIH?

B2. a) BPIOKH Aopome Py6amKH Ha 20% H AemeBJIe nHAmaKa Ha

46 0/0. Ha CKOJIhKO npo�eHTOB py6amKa AemeBJIe nHAmaKa?

6) BPIOKH AemeBJIe KO«pThI Ha 200/0 H Aopome py6amKH Ha 250/0.

Ha CKOJIhKO npo�eHTOB py6amKa AemeBJIe KO«pThI?

B3. a) KHJIOrpaMM rpym Aopome KHJIOrpaMMa H6JIOK Ha 15
%

. KHJIO-

rp8.MM H6JIOK Aopome KHJIOrpaMMa CJIHB Ha 200/0. Ha CKOJIhKO

npOn;eHTOB KHJIOrpaMM rpym Aopome KHJIOrpaMMa CJIHB?

6) KHJIOrpaMM rpym Aopome KHJIOrpaMMa H6JIOK Ha 10
%

. KHJIO-

rpaMM H6JIOK Aopome KHJIOrpaMMa CJIHB Ha 20
%

. Ha CKOJIhKO

npOn;eHTOB KHJIOrpaMM rpym Aopome KHJIOrpaMMa CJIHB?

B4. a) KYPTKa Aopome nHAmaKa Ha qeTBepTh, a nH�maK Aopome

6plOK B 4 pa3a. Ha CKOJlhKO npo�eHTOB 6plOKH AemeBJIe KYPTKH?

6) Py6amKa AemeBJIe nHAmaKa B 3 pa3a, KypTKa Aopome nHAma-

Ka Ha TpeTh. Ha CKOJlhKO npo�eHTOB KypTKa Aopome py6amKH?

B5. a) 'IleThIpe KHJIOrpaMMa H6JIOK CTOHT CTOJIhKO me, CKOJIhKO TPH

KHJlOrpaMMa rpym, a nHTh KHJIOrpaMMOB rpym CTOHT CTOJIhKO

me, CKOJIhKO .n;Ba KHJIOrpaMMa qepemHH. Ha CKOJIhKO npo�eHTOB

OAHH KHJlOrpaMM H6JIOK AemeBJIe O�Horo KHJlOrpaMMa qepeillHH?

6) IIHTh KHJlOrpaMMOB H6JIOK CTOHT CTOJIhKO me, CKOJIhKO qeThIpe

KHJIOrpaMMa rpym, a ,D;ecHTh KHJIOrpaMMOB rpym CTOHT CTOJIhKO

me, CKOJIhKO ceMh KHJIOrpaMMOB qepemHH. Ha CKOJIhKO npo�eHTOB

OAHH KHJIOrpaMM H6JIOK AemeBJIe OAHOro KHJIorpaMMa qepemHH?

B6. a) CMeillaJIH 4 JI 150/0 -ro BOAHoro paCTBopa HeKOToporo Be�eCTBa

C 6 JI 250/0 -ro paCTBopa 3Toro me Be�eCTBa. CKOJIhKO npo�eHTOB

COCTaBJIHeT KOH�eHTpa�HH nOJIyqHBDIeroCH pacTBopa?

6) CMemaJIH 4 JI 180/0 -ro BOAHoro paCTBopa HeKOToporo Be�eCTBa

C 6 JI 80/0 -ro paCTBopa 3Toro me Bem;eCTBa. HaHAHTe KOH�eHTpa-

�HIO nOJIyqHBmerocH paCTBopa.

B7. a) HMeeTcH CnJIaB MaccoH 112 Kr, COCTOH�HH H3 HHKeJIH, Me.n;H

H MapraH�a. Macca HHKeJlH COCTaBJIHeT 40.% MaCChI MeAH H Map-

raH�a, a Macca MeAH COCT8.BJIHeT 600/0 MaCChI HHKeJlH H MapraH-

�a. CKOJIbKO KHJIOrpaMMOB MapraH�a COAepmHTCH B CnJIaBe?

-
---..

/
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6) HMeeTCH CnJlaB MaCCOH 221 Kr, cocToa�HH H3 HHKeJlH, Me,D;H

H MapraH�a. Macca HHKeJlH COCTaBJlHeT 300/0 MaCChI Me,D;H

H MapraH�a, a Macca Me,D;H COCTaBJlHeT 700/0 MaCChI HHKeJIH H

MapraH�a. CKOJlhKO KHJlOrpaMMOB Mapr8.H�a CO,D;epmHTCH B

CnJlaBe?

88. a) 06'heMhI emeMeCHtlHOH ,D;06h1qH ra3a Ha nepBOM, BTOpOM H Tpe-

TbeM MeCTOpOm,D;eHHHX OTHOCHTCH KaK 3:8:13. IIJlaHHPyeTcH

YMeHbmHTb MeCHqHYJO ,D;06hIqy ra3a Ha nepBOM MeCTOpOm,D;eHHH

Ha 130/0 H Ha BTOpOM Tome Ha 13
%

. Ha CKOJlbKO npo�eHTOB Hym-

HO YBeJlHQHTb emeMeCHtlHYJO ,D;06hItly ra3a Ha TpeTbeM MeCTopom-

,D;eHHH, QT06hI cYMMapHhlH 06'heM ,D;06hIBaeMoro 3a MeCH� ra3a He

H3MeHHJlCH?

6) 06'heMhI emeMeCHQHOH ,D;06hItlH ra3a Ha nepBOM, BTOpOM H Tpe-

TbeM MeCTOpOm,D;eHHHX OTHOCHTCH KaK 7:6:14. IIJlaHHpyeTcH

YMeHbmHTb emeMeCHQHYJO ,D;06hIQY ra3a Ha nepBOM MeCTOpOm,D;e-

HHH Ha 14 %
H Ha BTOpOM Tome Ha 14 %. Ha CKOJlbKO npo�eHToB

HymHo YBeJlHQHTb emeMeCHqHYJO ,D;06hItly ra3a Ha TpeTbeM MeCTO-

pOm,D;eHHH, QT06hI CYMMapHhIH 06'heM ,D;06h1BaeMOro 3a MecH� ra3a

He H3MeHHJlCH?

B9. a) roma eme,D;HeBHO npHHHMaeT ,D;ym B TetleHHe 10 MHH. ECJlH OH

KynHT 3KOHOMHQHYJO ,D;ymeBYJO J1eHKY, paCXO,D; BO,D;hI YMeHbmHTCH

Ha 300/0, HO BpeMH npHeMa ,D;yma YBeJlHtlHTCH Ha 2 MHH. Ha

CKOJlbKO npo�eHTOB MeHbme roma 6Y,D;eT nJlaTHTb 3a BO,D;y, H3-

paCXO,D;OBaHHYJO Ha npHeM ,D;yma, B cJlyqae nOKynKH 3KOHOMHQ-

HOH ,D;ymeBoH J1eHKH?

6) IOJlH emeAHeBHO npHHHMaeT Aym B TeQeHHe 10 MHH. ECJlH OHa

KynHT 3KOHOMHtlHYJO AymeBYJO JIeHKY, paCXO,D; BO,D;hI YMeHbmHTCH

Ha 40
%

, HO BpeMH npHeMa ,D;yma YBeJlHtlHTCH Ha 3 MHH. Ha

CKOJlbKO npo�eHTOB MeHbme IOJlH 6Y,D;eT nJlaTHTb 3a BO,D;y, H3pac-

XOAOBaHHYJO Ha npHeM ,D;yma, B cJlyqae nOKynKH 3KOHOMHQHOH

,D;YIIIeBoH J1eHKH?

BI0. a) H3 BO,D;HhlX mHBOTHhIX B 3anOBe,D;HHKe 06HTaJOT 606phI, OH,D;a-

TPhl H BhI,D;PhI. Bcero B 3aDOBe,D;HHKe 06HTaeT 1000 BO,D;HhIX mH-

BOTHhIX. HaH,D;HTe QHCJIO BhI,D;P B 3anOBe,D;HHKe, eCJlH H3 TpeX cJle-

,D;YJOID;HX YTBepm,D;eHHH ,D;Ba HCTHHHhI, a O,D;HO J10mHO:

1) 606phI COCTaBJlHJOT 37% BO,D;HhIX mHBOTHhIX 3anOBe,D;HHKa;

2) OH,D;aTphI COCTaBJlHJOT 470/0 BO,D;HhlX mHBOTHhlX 3anOBe,D;-

HHKa;

3) BhI,D;phI COCTaBJlHJOT 670/0 BO,D;HhlX mHBOTHhlX 3aDOBe,D;HHKa.
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6) H3 BO,D;HhlX mHBOTHhIX B 3anOBe,D;HHKe 06HTalOT 606phI, OH,D;a-

TPhI H BhI,D;PhI. Bcero B 38nOBe,D;HHKe o6HTaeT 1000 BO,D;HhIX mH-

BOTHhIX. Haii,D;HTe qHCJIO 606pOB B 38nOBe,D;HHKe, eCJIH H3 Tpex

CJIe,D;yIO�HX YTBepm,D;eHHH ,D;Ba HCTHHHhI, a O,D;HO
-

JIOmHO:

1) 606phI COCTaBJlHIOT 69% BO,D;HhIX mHBOTHhIX 3anOBe,D;HHKa;

2) OH,D;aTphI COCTaBJIHIOT 490/0 BO,D;HhIX mHBOTHhIX 3anOBe,D;HHKa;

3) BhI,D;phI COCTaBJlHIOT 39% BO,D;HhIX mHBOTHhIX 3anOBe,D;HHKa.

YposeHb C

Cl. a) BHHorp� CO,D;epmHT 900/0 BJIarH, a H310M
- 5

%
. CKOJlbKO KH-

J10rp8.MMOB BHHorp�a Tpe6yeTcH ,D;J1H nOJlyqeHHH 20 Kr H3IOMa?

6) BHHorpa,n; CO,D;epmHT 94% BJlarH, a H310M
- 4

%
. CKOJIbKO KH-

J10rpaMMOB BHHorpa,n;a Tpe6yeTcH �J1H nOJlyqeHHH 100 Kr H3IOMa?

C2. a) CeMbH COCTOHT H3 Tpex 'tIeJlOBeK: Myma, meHhI H HX ,D;O'tlepH-

CTY,D;eHTKH. ECJlH 6hI 3apnJlaTa Myma YBeJlH'tIHJlaCb B,D;BOe, 06�HH

,D;OXO,D; ceMbH BhIpOC 6hI Ha 670/0. ECJlH 6hI CTHneH�HH ,D;O'tlepH

YMeHbmHJlaCb BTpoe, 06m;HH ,D;OXO� ceMbH COKpaTHJICH 6h1 Ha 4
%

.

CKOJIbKO npou;eHTOB OT o6�ero ,D;OXO,D;a ceMbH COCT8.BJlHeT 3apnJla-

Ta meHhI?

6) CeMbH COCTOHT H3 �x 'tIeJIOBeK: MYma, meHhI H HX ,D;O'tlepH-CTY-

,D;eHTKH. EcJlH 6hI 3apIIJIaTa MY)K8 YBeJlH'tlHJIaCb B1'pOe, 06�HH ,D;OXO,D;

ceMbH' BhIpoc 6hI Ha 118
%

. EcJlH 6hI CTHne�HH ,D;O'tlepH YMeHbmH-

J1aCL B,D;Boe, 06�HH ,D;OXO,D; ceMbH COKpaTHJlCH 6h1 Ha 7
%

. CKOJlbKO

npou;eHTOB OT 06m;ero ,D;OXO,D;a ceMbH COCT8.BJIHeT 3apnJlaTa meHhI?

C3. a) B cpe,D;y aKU;HH KOMnaHHH nOAOpOmaJIH Ha HeKOTopoe 'tIHCJlO

npou;eHTOB, a B 'tIeTBepr nO,D;emeBeJIH Ha TO me caMoe 'tIHCJlO npo-

u;eHTOB. B pe3YJIbTaTe OHH CTaJIH CTOHTb Ha 9% ,D;emeBJle, 'tIeM

npH OTKphITHH ToprOB B cpe,D;Y. Ha CKOJlbKO npou;eHTOB no,D;Opo-

m8.JIH aKU;HH KOMnaHHH B cpe,D;Y?

6) B nOHe,D;eJlbHHK aKU;HH KOMnaHHH nO,D;OpOmaJIH Ha HeKOTopoe

'tIHCJIO npou;eHTOB, a BO BTOpHHK nO,D;emeBeJlH Ha TO me caMoe

'tIHCJIO npou;eHTOB. B pe3YJlbTaTe OHH CTaJIH CTOHTb Ha 4% ,D;emeB-

J1e, 'tIeM npH OTKphITHH ToprOB B nOHe,D;eJlbHHK. Ha CKOJlbKO npo-

u;eHTOB nO,D;OpOmaJIH aKU;HH KOMnaHHH B nOHe,D;eJlbHHK?

C4. a) CMemaB 60% -H H 40% -H paCTBophI KHCJlOThI H ,D;068.BHB

3 Kr 'tIHCTOH BO,D;hI, nOJlyqHJlH 30% -H paCTBOp KHCJIOThI. ECJlH 6hI

BMeCTO 3 Kr BO,D;hI ,D;06aBHJlH 3 Kr 80% -ro paCTBopa TOH me KHC-

J10ThI, TO nOJl}"lHJlH 6h1 600/0 -H paCTBOp KHCJlOThI. CKOJIbKO KH-

J10rpaMMOB 60
0
/0 -ro paCTBopa KHCJIOThI HCnOJlb30BaJIH ,D;JIH nOJlY-

'tIeHHH cMecH?
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6) CMemaB 700/0 -H H 600/0 -H paCTBophl KHCJlOThI H ,D;06aBHB

2 Kr tlHCTOH BO,D;h1, nOJlyqHJlH 500/0 -H paCTBOp KHCJlOThI. ECJlH 6h1

BMeCTO 2 Kr BO,D;h1 ,D;06aBHJlH 2 Kr 900/0 -ro paCTBopa TOH me KHC-

J10ThI, TO nOJlyqHJlH 6hI 700/0 -if paCTBOp RHCJlOThI. CKOJlhKO KH-

J10rpaMMOB 700/0 -ro paCTBopa KHCJlOThI HCnOJlh30B8.JIH ,D;J1H nOJlY-

tleHHH cMecH?

C5. a) IIepBhlif cnJl8.B CO,D;epmHT 100/0 Me,D;H, BTOpOH
- 400/0 Me,D;H.

Macca BToporo cnJl8Ba 60Jlhme MaCChi nepBoro Ha 3 Kr. H3 3TH X

,D;BYX CnJlaBOB nOJlyqHJIH TpeTHH CnJlaB, cO,D;epma�HH 300/0 MeAH.

HaH,D;HTe Maccy TpeThero CnJlaBa. OTBeT ,D;aHTe B KHJlOrpaMMax.

6) IIepBhlH CnJlaB CO,D;epmHT 20% Me,D;H, BTOpOH
- 300/0 Me,D;H.

Macca BToporo CnJlaBa MeHhme MaCChi nepBoro Ha 5 Kr. H3 3THX

,D;BYX CnJlaBOB nOJlyqHJlH TpeTHH CnJlaB, cO,D;epma�HH 240/0 MeAH.

Haii,D;HTe Maccy TpeThero CnJlaBa. OTBeT ,D;aHTe B KHJlOrpaMMax.

C6. a) HMeeTCH ,D;Ba CnJlaBa. IIepBhlH CnJlaB CO,D;epmHT 100/0 HHKeJlH,

BTOpOH
- 300/0 HHKeJlSl. H3 3THX ,D;BYX CnJlaBOB nOJlyqHJlH Tpe-

THH CnJlaB MaccoH 200 Kr, cO,D;epma�HH 250/0 HHKeJlH. Ha CKOJlh-

KO KHJlOrp8.MMOB Macca nepBoro CnJlaBa MeHhme MaCChi BTOpOro?

6) HMeeTcH ABa CnJlaBa. IIepBhlH cnJl8B CO,D;epmHT 200/0 HHKeJlH,

BTOpOH
- 50/0 HHKeJlSl. H3 3THX ,D;BYX CnJlaBOB nOJlyqHJlH TpeTHH

CnJlaB MaccoH 100 Kr, cO,D;epma�HH 11 % HHKeJlH. Ha CKOJlhKO

KHJIOrpaMMOB Macca nepBoro CnJlaBa MeHhme MaCChi BToporo?

C7. a) HMelOTCH ,D;Ba cocY,D;a. B nepBOM CO,D;epmHTCH 30 Kr, a BO BTO-

pOM
- 20 Kr paCTBopa KHCJlOThI pa3J1HtlHOH KOH�eHTpa�HH. ECJIH

3TH paCTBophI CMemaTh, TO nOJIyqHTcH paCTBOp, cO,D;epma�HH
680/0 KHCJlOThI. ECJlH me CMeIIIaTh paBHhle MaCChi 3THX paCTBopOB,

TO nOJlyqHTcH paCTBOp, cO,D;epma�HH 700/0 KHCJlOThI. CKOJlhKO KH-

J10rpaMMOB KHCJlOThI CO,D;epmHTCH B nepBOM cocY,D;e?

6) HMelOTcH ABa cocY,D;a, B nepBOM H3 KOTOphlX CO,D;epmHTCH 5 Kr

paCTBopa KHCJlOThI, a BO BTOpOM
- 10 Kr paCTBopa TOH me KHC-

J10ThI, HO ,D;PyroH KOHIJ;eHTpa�HH. ECJIH 3TH paCTBophl CMeIIIaTh,

TO nOJlyqHTcH paCTBOp, cO,D;epma�HH 40
0

/0 KHCJlOThI. ECJlH me

CMemaTh paBHhle MaCChi 3THX paCTBopOB, TO nOJlyqHTcH paCTBOp,

cO,D;epma�HH 350/0 KHCJlOThI. CKOJlhKO KHJlOrp8.MMOB KHCJlOThI co-

,D;epmHTCSI B nepBOM cocY,D;e?

C8. a) BaRK npe,D;OCT8BJIHeT KpeAHT CpoKOM Ha 10 J1eT no,D; 190/0 ro,D;OBhlX

Ha CJle,D;yIO�HX YCJlOBHHX: emero�Ho 3aeM�HK B03Bp�aeT 68.HKY

190/0 OT HenorameHHoH tlaCTH Kpe,D;HTa H
�

CYMMhI Kpe,D;HTa. TaK,
10

B nepBhlH ro,D; 3aeM�HK BhlnJlatlHBaeT
�

CYMMhI Kpe,D;HTa H 190/0
10
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OT BCeK CYMMhI Kpe,D;HTa, BO BTOPOH rO,D; 3aeM�HK BhlnJIaqHBaeT

1 9
-

CYMMhI Kpe,D;HTa H 19% OT
-

CYMMhI Kpe,D;HTa H T. ,D;. Bo
10 10

CKOJIbKO paa CYMMa, KOTOpylO BhllIJIaTHT 6aHKY 3aeM�HK, 60JIbme

CYMMhI Kpe,D;HTa, eCJlH 3aeM�HK He BOCIIOJIb3yeTcH ,D;OCPOqHhlM

1I0rameHHeM Kpe,D;HTa?

6) BaHK IIpe,D;OCTaBJIHeT HIIOTeqHhlH Kpe,D;HT CpOKOM Ha 20 JIeT

1I0,D; 12% rO,D;OBhIX Ha CJIe,D;YIO�HX YCJIOBHSlX: emerO,D;HO 3aeM�HK
1

B03Bp�aeT 6aHKY 120/0 OT HellorameHHoH qaCTH Kpe,D;HTa H

20

CYMMhI Kpe,D;HTa. TaR, B lIepBhlH ro,D; 3aeM�HK BhlnJlaqHBaeT -.!..
20

CYMMhI Kpe,D;HTa H 12% OT BceK CYMMhI Kpe,D;HTa, BO BTOpOK ro,D;

.. 1
12 0/

19

3aeMID;HK BhllIJIaqHBaeT -

CYMMhI Kpe,D;HTa H /0 OT
-

CYMMhI
20 20

Kpe,D;UTa H T. ,D;. Bo CKOJIbKO pa3 CYMMa, KOTOpylO BhlnJI8THT 6aH-

KY 3aeM�HK, 60Jlbme CYMMhI Kpe,D;HTa, eCJIH 3aeM�HK He BOC-

1I0Jlb3yeTcH ,D;OCPOqHhlM norameHHeM Kpe,D;HTa?

C9. a) 15 HIOJlH llJIaHHpyeTcH B3HTb Kpe�HT H8 CYMMY 900000 p.

¥CJIOBHH ero B03BpaTa TaKOBhI:

- 1-ro qHCJla Kam,D;OrO MeCH�a ,D;OJlr B03paCTaeT Ha 20/0 110 cpaB-

HeHHIO C KOH�OM IIpe,D;h1,D;y�ero MeCH�a;
-

co 2-ro 110 14-e qHCJlO Kam,D;OrO MeCH�a He06xo,D;HMO BhlIIJla-

THTb HeKOTOpYJO qaCTb ,D;OJIra.

Ha KaKoe MHHHM8JlbHOe KOJIHqeCTBO MeCH�eB MomHO B3HTb Kpe-

,D;HT npH YCJIOBHH, qTO emeMeCHqHhle BhlnJlaThI 6Y,D;YT He 60JIee

180000 p.?

6) 15 HIOJIH IIJ1aHHpyeTcH B3HTb Kpe,D;HT Ha CYMMY 1000000 p.

YCJlOBHH ero B03BpaTa TaKOBhI:

- 1-ro qHCJIa Kam,D;OrO MeCH�a ,D;OJIr B03paCTaeT Ha 1 % 110 cpaB-

HeHHIO C KOH�OM IIpe,D;h1,D;y�ero MeCH�a;

-

co 2-ro no 14-e qHCJlO K8JK,D;OrO MeCH�a He06xo,D;HMO BhlIIJIa-

THTb HeKOTOPYIO qaCTb ,D;OJlra.

Ha KaKoe MHHHM8JlbHOe KOJIHqeCTBO MeCH�eB MomHO B3HTb Kpe-

,D;HT npH YCJIOBHH, qTO emeMeCHqHhle BhllIJIaThI 6Y,D;YT He 60Jlee

100000 p.?

CI0. a) 1 HIOHSI 2013 r. BceBOJIO,D; .HpocJIaBOBHtI B3HJ1 B 68.HKe 900000 p.

B Kpe,D;HT. CxeMa BhlnJIaThI Kpe,D;HTa CJIe,D;YJO�8H: 1-ro qHCJIa K8JK-

,D;oro CJIe,D;YJO�ero MeCH�a 6aHK HaqHCJISIeT 1 %
Ha OCTaBmylOcSi

CYMMY ,D;OJlra (T. e. YBeJIHtlHBaeT ,D;OJIr Ha 1 0/ 0 ), 3aTeM BCeBOJIOA

.HpocJlaBOBHtI nepeBO,D;HT B 6aHK llJIaTem. Ha KaROe MHHHMaJIbHOe
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KOJlHtleCTBO MecH�eB BCeBOJIO,D; HpOCJI8.BOBIN MOr B3HTh Kpe,D;HT,

tlT06h1 emeMecHtlHhle BhIITJIaThI 6hIJIH He 60JIee 300000 p.?

6) 1 HHBapH 2015 r. n8.BeJI BHTaJIheBHtI B3HJI B 6aHKe 1 MJIH p.

B Kpe,D;HT. CxeMa BhlITJIaThI Kpe,D;HTa CJIe,D;YIO�8H: 1 tlHCJIa K8JK-

,D;oro CJIe,D;YIO�ero MeCH�a 6aHK HatlHCJIHeT 1 % Ha OCTaBmYIOCH

CYMMY ,D;OJIra (T. e. YBeJIHtlHBaeT ,D;OJIr Ha 1 0/0), 3aTeM II8.BeJI BH-

TaJIheBHtI nepeBO,D;HT B 6aHK nJIaTem. Ha KaKOe MHHHMaJIhHOe

KOJIHtleCTBO MeCSI�eB naBeJI BHTaJIheBHtI Mor B3HTh Kpe,D;HT, tlTO-

6h1 emeMeCHtlHhle BhlITJIaThI 6h1JIH He 60JIee 125 ThlC. p.?

i 6.6. 38A 8 '1M H8 CBOMCTB8 ....enblx '1MCen
-1

YposeHb A

AI. a) MomHo JIH 345 JI MOJIOKa pa3JIHTh ITO ABYXJIHTpOBhlM, tleThI-

peXJIHTpOBhlM H BOChMHJIHTpOBhlM 6H,D;OHaM TaK, tlTo6h1 B 6H,D;0-

Hax He OCTaBaJIOCh ITYCToro MecTa?

6) MomHo JIH 542 JI 6eH3HHa pa3JIHTh no TpeXJIHTpOBhlM, meCTH-

JIHTpOBhlM H ,D;eBHTHJIHTpOBhlM KaHHCTpaM TaK, tlT06h1 B KaHH-

CTpax He OCTaBaJIOCh rrYCToro MeCTa?

A2. a) HaH,D;HTe �eHY O,D;Hoif 3aKOJIKH, ecJIH BapH roBOpHT, tlTO 3a mecTh

TaKHX 3aKOJIOK OHa 3anJIaTHJla 49 p. 92 K., TOHH roBOpHT, tlTO 3a

ITSiTh TaKHX 3aKOJIOK OHa 38lIJ1aTHJIa 41 p. 55 K., CBeTa roBOpHT,

tlTO 38 tleThIpe TaKHe 3aKOJIKH OHa 38lIJ1aTHJla 33 p. 28 K., H H3-

BeCTHO, tlTO ABe H3 Tpex ,D;eBOtleK omH6aIOTCH.

6) Haif,D;HTe �eHY O,D;HOrO JIaCTHKa, eCJIH Cepema rOBopHT, tlTO 3a

tleTbIpe TaKHX JIaCTHKa OH 3aDJIaTHJI 21 p. 16 K., BaHH rOBopHT,

tlTO 3a meCTh TaKHX JIaCTHKOB OH 3aITJIaTHJI 31 p. 68 K.,

BHTH rOBopHT, tlTO 3a BoceMh TaKHX JIaCTHKOB OH 3anJIaTHJI

42 p. 24 K., H H3BecTHO, tlTO O,D;HH H3 MaJIhtlHKOB oIUH6aeTcH.

A3. a) Haif,D;HTe rrepHMeTp TpeyrOJIhHHKa, eCJIH ,D;JIHHhI ,D;BYX ero CTO-

pOH paBHhI 1 CM H 6 CM, a AJIHHa TpeTheif CTOpOHhI paBHa �eJIO-

MY tlHCJIY caHTHMeTpOB.

6) Haif,D;HTe ITepHMeTp TpeyrOJIhHHKa, eCJIH ,D;JIHHhI ,D;BYX ero CTO-

pOH paBHhI 7 CM H 1 CM, a ,D;JIHHa TpeTheif CTOpOHhI paBHa �eJIO-

MY tlHCJIY caHTHMeTpOB.

A4. a) qHCJIO ,D;HarOHaJIeif BhIITYKJIOrO MHoroyrOJIhHHKa B 5 pa3 60JIh-

me tlHCJIa ero CTOpOH. CKOJIhKO CTOpOH Y MHoroyrOJIhHHKa?

6) qHCJIO CTOpOH BhlITYKJIOrO MHoroyrOJIhHHKa B 7 pa3 MeHhIIIe

tlHCJIa ero �HarOHaJIeif. CKOJIhKO CTOpOH Y MHoroyrOJIhHHKa?
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A5. a) IIepe� �HeM pom�eHHH Hphl JIeHa CKa3aJIa, qTO Hpe no�apHT

He MeHhme 9 KYKOJl, a Bepa
-

qTO He 60Jlhme 7. CKOJlhKO KYKOJI

nO�apHJlH Hpe, eCJlH H JIeHa, H Bepa omH6J1Hch?

6) IIepe� XOKKeHHhlM Ma�eM BHTH CKa3aJI, qTO 6y�eT 3a6pome-
HO He MeHee 12 maH6, a BaRH -

qTO He 60JIee 10. CKOJlhKO maH6

6hIJlO 3a6pomeHo, eCJlH H BHTH, H BaRH omH6JIHch?

A6. a) Onpe�eJIHTe, CKOJIhKO maii6 6hIJlO 3a6pomeHo B BopOTa KOMaH-

�h1 .JlnMa3., eCJlH H3 CJIe�YIO�HX qeThlpeX YTBepm�eHHii 0 pe-

3YJIhTaTe Ma�a xOKKe:nHhlx KOMaH,D; .Py6HH. H .JlnMa3. TPH

HCTHHHhI, a O�HO HeT:

1) BhlHrpaJI . Py6HH. ;

2) MaTq 3aKOHqHJlCH BHHqhlO;

3) B MaTqe 6hIJlO 3a6pomeHo 9 maii6;

4) .Py6HH. nponYCTHJI 60Jlhme Tpex maii6.

6) Onpe,D;eJlHTe, CK"OJIhKO maii6 6hIJIO 3a6pomeHo B BopoTa KOMaH-

�bI . Py6HH., eCJIH H3 CJIe�YI<>�HX qeThlpex yTBepm�eHH:n 0 pe-

3YJIhTaTe Ma�a XOKKeiiHhlX KOMaH,D; .Py6HH. H .JlnMa3. TPH

HCTHHHhI, a O�HO HeT:

1) BhIHrpaJI .JlnMa3.;

2) MaTq 3aKOHqHJlCH BHHqhlO;

3) B MaTqe 6h1J1o 3a6pomeHo 11 ma:n6;

4) .Py6HH. 3a6poCHJI 60Jlhme qeThlpeX maH6.

A7. a) H3 36 naccamHpOB O�Horo H3 Kyne:nHhlx BarOHOB noe3�a

1 7 -

meH�HHhI, 11 -

MymqHHhI, 8 -

�eTH. B aTOM B8rOHe

9 qeThlpeXMecTHhlx Kyrre. BhI6epHTe yTBepm�eHHH, KOTophle 06H-

3aTeJlhHO BepHbI npH YKa3aHHhlX YCJlOBHHX:

1) B Kam�OM Kyrre B8rOHa eCTh no KpaHHe:n Mepe O�Ha meH�HHa;

2) XOTH 6h1 B O,D;HOM H3 Kyne BarOHa HeT HH O,D;HOrO pe6eHKa;

3) B Kam�OM Kyne BarOHa eCTh no Kpa:nHe:n Mepe O�Ha meH�HHa

H O�HH MymqHHa;

4) XOTH 6h1 B O�HOM H3 Kyne BarOHa eCTh no KpaiiHeii Mepe �Boe

MymqHH.

B OTBeTe B nOpH,D;Ke B03paCTaHHH 38llHmHTe HOMepa Bhl6paRHhIX

YTBepm�eHH:n 6e3 np06eJlOB, 3anHThlX H ,D;pyrHx �OnOJlHHTeJlhHhIX

CHMBOJIOB.

6) H3 36 naccamHpOB O�Horo H3 Kyne:nHhlx BarOHOB noe3�a

19 -

meH�HHhI, 7 -

MymqHHhI, 10 -

�eTH. B aTOM BarOHe

9 qeThIpeXMecTHhlx Kyne. Bhl6epHTe YTBepm�eHHH, KOTophle Bep-

HbI npH YKa3aHHhlX YCJlOBHHX:
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1) B Kam,D;OM Kyne B8rOHa eCTb no KpaHHeH Mepe O,D;HH pe6eHoK;

2) B Kam,D;OM Kyne BarOHa eCTb no KpaHHeH Mepe O,D;Ha meH�HHa

H O,D;HH MymqHHa;

3) B O,D;HOM H3 Kyne BarOHa eCTb no KpaHHeH Mepe ,D;Ba pe6eHKa;

4) B O,D;HOM H3 Kyne B8rOHa eCTb no KpaHHeH Mepe TPH meH�HHhI.

B OTBeTe B nOpH,D;Ke B03paCTaHHH 3anHillHTe HOMepa BhI6paHHhIX

YTBepm,D;eHHH 6e3 np06eJlOB, 3anHThlX H ,D;pyrHx ,D;OnOJlHHTeJlbHhIX

CHMBOJIOB.

AS. a) B MHHH-rOCTHHH�e 12 ,D;BYXMeeTHhlX HOMepoB H 3 TpexMeeTHhIx

HOMepa. B Kam,D;OM H3 3aCeJIeHHhIX HOMepOB HeT CBo60,D;HhlX MeeT.

Bcero B rOCTHHH�e npomHBaeT 31 qeJlOBeK. Bhl6epHTe yrBepm,D;e-

HHH, KOTophIe 06H3aTeJlbHO BepHhI npH yKa3aHHhIX YCJlOBHHX:

1) Bce TpexMecTHhIe HOMepa 3aCeJleHhI;

2) HH O,D;HH TpexMecTHhIH HOMep He 3aCeJleH;

3) Bce ,D;BYXMeCTHhIe HOMepa 3aCeJleHhI;

4) He 3aCeJleH pOBHO O,D;HH ,D;BYXMeCTHhlH HOMep.

B OTBeTe B nOpH,D;Ke B03paCTaHHH 38nHillHTe HOMepa Bhl6paHHhIX

YTBepm,D;eHHH 6e3 np06eJlOB, 38nHTbIX H ,D;pyrHx ,D;OnOJlHHTeJlbHhIX

CHMBOJlOB.

6) B MHHH-rocTHHHD;e 10 ,D;BYXMeCTHhIX HOMepoB H 2 TpexMeeTHhIx

HOMepa. B Kam,D;OM H3 3aCeJleHHhIX HOMepoB HeT CBo60�HhlX MeeT.

Bcero B rOCTHHH�e npomHBaeT 21 qeJlOBeK. BhI6epHTe yrBepm,D;e-

HHH, KOTophle 06H3aTeJlbHO BepHhI npH yKa38.BHhIX YCJlOBHHX:

1) Bce ,D;BYXMeCTHhIe HOMepa 3aCeJleHhI;

2) 3aCeJleHhI 9 ,D;BYXMeCTHhIX HOMepOB;

3) 06a TpexMecTHhIx HOMepa 3aCeJleHhI";

4) 3aCeJleH pOBHO O,D;HH TpexMecTHbIH HOMep.

B OTBeTe B nOpH,D;Ke B03paCTaHHH 38nHillHTe HOMepa BhI6paHHhIx

YTBepm,D;eHHH 6e3 np06eJlOB, 3anHTbIX H ,D;PYrHX ,D;OnOJlHHTeJlbHhIX

CHMBOJlOB.

A9. a) H3 24 yq�HXCH 6 KJIacca 14 -

,D;eBOqKH, 10 -

MaJIbqHKH. Ha

3KCKypcHH 6hIJIO 18 qeJlOBeK H3 aroro KJIacca. Bhl6epwre YTBepm-

,D;eHHSI, KOTophle 06S13aTeJIbHO BepHhI npH YKa3aHHhIX YCJlOBHHX:

1) Ha 3KCKYPCHH 6hIJlH Bce ,D;eBOqKH KJIaCCa;

2) Ha 3KCKypCHH 6hIJIH Bce MaJIbqHKH KJlaCCa;

3) Ha 3KCKypCHH 6hIJlO He MeHee 8 ,D;eBOqeK;

4) Ha 3KCKYPCHH 6hIJlO He MeHee 4 MaJIbqHKOB.

B OTBeTe B nOpH,D;Ke B03paCTaHHH 3anHillHTe HOMepa Bhl6paHHhIX

yrBepm,D;eHHH 6e3 np06eJlOB, 38nHTbIX H ,D;pyrHx ,D;OnOJIHHTeJlbHhIX

CHMBOJIOB.

,
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6) H3 28 yq�Hxca 5 KJlaCCa 12 -

,D;eBOqKH, 16 -

MaJIbqHKH.

Ha 3KCKypcHH 6hIJIO 20 tJeJIOBeK H3 aroro KJIacca. BhI6epwre YTBepm-

,D;eHHa, KOTOphIe 06.R38TeJIbHO BepHbI IIpH yK8.38.HHbIX YCJIOBHHX:

1) Ha 3KCKypCHH 6hIJla XOTa 6hI O,D;Ha ,D;eBOqKa;

2) Ha 3KCKypCHH 6hIJlH Bce ,D;eBOtJKH KJlaCCa;

3) Ha 3KCKypCHH 6hIJIO 110 KpaHHeH Mepe 8 MaJIbqHKOB;

4) Ha 3KCKYPCHH MaJIbqHKOB 6hIJlO 60JIbme, tJeM ,D;eBotJeK.

B OTBeTe B 1I0pa,D;Ke B03paCTaHHH 3allHmHTe HOMepa BhI6paHHhIx

YTBepm,D;eHHH 6e3 np06eJIOB, 38llHTbIX H ,D;pyrHx ,D;OIlOJlHHTeJIbHhIX

CHMBOJlOB.

AI0. a) H3 26 yq�HXCH 8 KJIaCCa 9 3aHHMaIOTca B ceK�HH 6acKeT60-

J1a, 12 -

B ceK�HH BOJIeii60Jla, 16 -

B ceK�HH HaCTOJIbHOro

TeHHHca. BhI6epHTe YTBepm,D;eHHa, KOTophIe BepHbI IIPH YKa3aH-

HhIX YCJlOBHax:

1) 110 KpaHHeii Mepe O,D;HH H3 yq�Hxca KJIaCCa 38.HHMaeTCa H B

CeKIJ;HH 6acKeT60Jla, H B ceK�HH BOJleH60Jla;

2) no KpaHHeii Mepe O,D;HH H3 yqa�HxcH KJlaCCa 3aHHMaeTCH H B

ceK�HH 6acKeT60Jla, H B ceK�HH HaCTOJIbHOrO TeHHHca;

3) 110 KpaHHeH Mepe O,D;HH H3 yqa�HxcH KJIaCCa 3aHHMaeTCH H B

CeKIJ;HH BOJleH60Jla, H B ceK�HH HaCTOJIbHOrO TeHHHca;

4) no KpaHHeii Mepe O,AHH H3 yqa�HxcH KJlaCCa 38.HHMaeTCH B

K8JK,D;oii H3 Tpex CeKIJ;Hii.

B OTBeTe B nOpa,D;Ke B03paCTaHHH 3anHillHTe HOMepa BhI6paHHhIx

YTBepm,D;eHHH 6e3 IIp06eJIOB, 3anaThIX H ,D;pyrHx ,D;OIlOJIHHTeJlbHhIX

CHMBOJIOB.

6) H3 32 yqa�Hxca 8 KJlaCCa 10 3aHHMalOTCH B ceK�HH 6acKeT-

60Jla, 14 -

B ceK�HH BOJleH60Jla, 19 :..-
B ceK�HH HaCTOJIbHOrO

TeHHHca. BbI6epHTe YTBepm,D;eHHa, KOTophIe 06H3aTeJIbHO BepHbI

npH YKa3aHHbIX YCJIOBHHX:

1) XOTH 6hI O,D;HH H3 yqa�HxcH KJIaCCa 3aHHMaeTCH B ,D;BYX ceK-

�HHX;

2) Kam,D;hIH yqa�HHcH KJlaCCa 3aHHMaeTCH XOTH 6hI B O,D;HOH ceK-

�HH;

3) He MeHee 9 yqa�HxcH KJlaCCa 3aHHMalOTCH 110 KpaHHeH Mepe

B ,D;BYX ceK�HHX;

4) XOTH 6hI O,AHH H3 yqa�HxcH KJIaCCa 3aHHMaeTCH B Kam,D;OH H3

Tpex ceK�Hii.

B OTBeTe B 1I0pH,D;Ke B03paCTaHHH 3allHmHTe HOMepa Bhl6paHHhlx

YTBepm,D;eHHH 6e3 np06eJlOB, 3allHTbIX H ,D;pyrHx ,D;OnOJlHHTeJIbHhIX

CHMBOJIOB.
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YpOBeHb B

Bl. a) Haif,D;HTe HaHMeHbmee TpeX3HaqHOe qHCJIO, CYMMa �H<PP KOTO-

poro paBHa 22.

6) Haif,D;HTe HaH60JIbmee TpeX3HaqHOe qHCJIO, CYMMa �H<PP KOTO-

poro paBHa 23.

B2. a) MomeT JIH pa3HOCTb ,D;aHHOrO Tpex3HatJHoro qHCJIa H qHCJIa,

3aIIHcaHHoro TeMH me IJ;H<ppaMH, tJTO H ,D;8.HHOe, HO B 06paTHoM

IIOpH,D;Ke, 6bITb p8BHoif 1981

6) MomeT JIH pa3HOCTb ,D;aHHOrO Tpex3HatJHoro qHCJIa H qHCJIa,

3aIIHcaHHoro TeMH me IJ;H<ppaMH, 'liTO H ,D;8.HHOe, HO B 06paTHOM

IIOpH,D;Ke, 6bITb paBHoif 2701

B3. a) H3 TpeX3HaqHOrO qHCJIa BbItJJIH CYMMY ero IJ;H<PP. MomeT JIH

pa3HOCTb OKa3aTbCH paBHoif 1891

6) 113 TpeX3HaqHOrO qHCJIa BhIqJIH CYMMY ero IJ;H<PP. MomeT JIH

pa3HOCTb OKa3aTbCH paBHoif 1801

84. a) HHHa 3MYMaJIa tJeTbIpex3HatJHoe qHCJIO, CYMMa IJ;H<PP KOTOPO-

ro p8BHa 14. 113BeCTHO, 'liTO 3TO tJHCJIO He H3MeHHTCH, eCJIH 3a-

IIHcaTb ero TeMH me IJ;H<ppaMH, HO B 06paTHOM IIOpH,D;Ke, H tJTO

qHCJIO, 06pa30BaHHoe IIepBbIMH ,D;BYMH ero IJ;H<ppaMH, Ha 27 60JIb-

me tJHCJIa, 06pa30BaHHoro ,D;BYMH IIOCJIe,D;HHMH ero IJ;H<ppaMH. Ka-

Koe qHCJIO 38.,lJ;YMaJIa HHHa 1

6) JIH,D;a 3MYMaJIa tJeTbIpex3HatJHoe qHCJIO, CYMMa IJ;H<PP KOTOpO-

ro paBHa 18. 113BeCTHO, 'liTO 3TO qHCJIO He H3MeHHTCH, eCJIH 3a-

IIHcaTb ero TeMH me IJ;H<ppaMH, HO B 06paTHOM IIOpH,D;Ke, H 'liTO

qHCJIO, 06pa30BaHHoe IIepBbIMH ,D;BYM8 ero IJ;H<PP8.MH, Ha 9 60JIb-

me tJHCJIa, 06pa30BaHHoro ,D;BYMH IIOCJIe,D;HHMH ero IJ;H<ppaMH. Ka-

Koe qHCJIO 38.,lJ;YMaJIa JIH�a 1

B5. a) BHTaJIHif 3MYMaJI ,D;BY3HaqHOe qHCJIO. �H<ppa �eCHTKOB 3Toro

qHCJIa Ha 5 60JIbme IJ;HcppbI e,D;HHHIJ;. ECJIH pa3,D;eJIHTb 38.,lJ;YMaHHoe

qHCJIO Ha IIpOH3Be,D;eHHe ero IJ;H<PP, TO B qaCTHOM IIOJI}"IHTCH 3, a

B OCTaTKe 11. Haif,D;HTe 3MYMaHHoe tJHCJIO.

6) BaJIeHTHH 3MYMaJI ,D;BY3HatJHoe tJHCJIO. �H<ppa ,D;eCHTKOB 3Toro

qHCJIa Ha 1 60JIbme IJ;HcpPbI e,D;HHHIJ;. ECJIH pa3,D;eJIHTb 3MYMaHHoe

qHCJIO Ha IIpOH3Be,D;eHHe ero �H<PP, TO B qaCTHOM IIOJI}"IHTCH 2, a

B OCTaTKe 5. Haif,D;HTe 3MYMaHHoe qHCJIO.

B6. a) Mama 3MYMaJIa Tpex3HatJHoe tJHCJIO. CYMMa IJ;H«PP 3Toro tJHC-

JIa p8BHa 7, a CYMMa KBMpaTOB IJ;H«PP paBHa 27. ECJIH H3 3MY-

MaHHoro tJHCJIa BbItJeCTb 396, TO IIOJI}"IHTCH tJHCJIO, 3aIIHcaHHoe

TeMH me IJ;H<PP8.MH, 'liTO H 3MYMaHHoe, HO B 06paTHOM IIopH�Ke.

KaKoe tJHCJIO 3MYMaJIa Mama 1
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6) llama 3�YMaJI TpeX3BaqBOe qHCJIO. CYMMa �H<PP 3Toro qHCJIa

paBHa 8, a CYMMa KB�paTOB �H<pP p8BHa 24. ECJIH H3 3MYMaB-

Boro qHCJIa BhIqeCTb 198, TO 1I0JI}"IHTCH qHCJIO, 3aITHC8.HHOe TeMH

me �H«PP8.MH, qTO H 3�YM8.HHOe, HO B 06paTBOM 1I0pHAKe. KaKoe

qHCJIO 3�YMaJI llama?

B7. a) OnpeAeJIHTe, CKOJIbKO mau6 6hIJIO 3a6pomeBO B BopOTa KOM8.H-

Ahl .ArreJIbCHHYC., eCJIH H3 CJIeAYIO�HX meCTH YTBepmAeHHU 0

pe3YJIbTaTe MaTqa XOKKeUHhIX KOMaHA .KamTaHreHC. H .ArreJIb-

CHHYC. qeThIpe HCTHHHhI, a ABa BeT:

1) BhIHrpaJI . KamTaHreHc. ;

2) BbIHrpaJI .AlleJIbCHHYC.;

3) MaTq 3aKOHqHJICH BHHqblO;

4) B MaTqe 6hIJIO 3a6pomeBo 14 maif6;

5) . KamTaHreHc . 3a6poCHJI MeHee ceMH maH6;

6) .ArreJIbCHHYC. 3�6poCHJI MeHee AeBHTH maif6.

6) OnpeAeJIHTe, CKOJIbKO mau6 6bIJIO 3a6pomeHo B BopOTa KOMaH-

AhI . KamTaHreHc., eCJIH H3 CJIeAYIO�HX meCTH yTBepm,D;eHHif 0

pe3YJIbTaTe MaTtIa XOKKeUHhIX KOMaHA .ArreJIbCHHYC. H .Kaw-

T8.HreHC. qeThIpe HCTHBHhI, a ABa HeT:

1) BhIHrpaJI . KamTaHreHC . ;

2) BhIHrpaJI . ArreJIbCHHYC . ;

3) MaTtI 3aKOBqHJICH BHHqblO;

4) B MaTtIe 6hIJIO 3a6pomeHo 12 maif6;

5) .KamTaHreHc. 3a6poCHJI 60JIbme qeThIpeX mau6;

6) .ArreJIbCHHYC. 3a6poCHJI 60JIbme meCTH maif6.

B8. a) B KOMHaTe HaxOAHTCH 1 7 qeJIOBeK. MomeT JIH KamAhIu H3 HHX

6hITb 3H8.KOM pOBHO C IIHTblO APyrHMH?

6) B KOMHaTe BaxOAHTCH 15 qeJIOBeK. MomeT JIH Kam,D;hIif H3 HHX

6hITh 3HaKOM pOBHO C ceMblO APyrHMH?

B9. a) Ha maXMaTHOM TypHHpe KamAhIH H3 yqacTHHKOB AOJImeH 6hIJI

ChIrpaTb pOBHO OAHY napTHIO C KamAhlM H3 npOqHX, HO ABa

yqacTHHKa BbI6hIJIH H3 TypHHpa, ChlrpaB TOJIbKO 110 4 lIapTHH.

II03ToMY qHCJIO lIapTHu, ChIrpaHHhIX B TypHHpe, OKa3aJIOCb paB-

HhlM 62. CKOJIhKO Bcero 6hIJIO yqacTHHKOB TYPHHpa? COCTOHJIaCh

JIH Hrpa MemAY BhI6hIBmHMH yqacTHHKaMH?

6) Ha maXMaTHOM TypHHpe KamAhIu H3 yqacTHHKOB AOJImeH 6hIJI

ChIrpaTb pOBHO OABY lIapTHIO C KamAhIM H3 IIPOqHX, HO ABa

yqacTHHKa BhI6hIJIH H3 TypHHpa, ChIrpaB TOJIbKO 110 3 lIapTHH.
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II03TOMY tJHCJlO IIapTHif, ChIrpaHHhIX B TypHHpe, OKa3aJ10Cb P8B-

HhIM 110. CKOJlbKO Bcero 6hIJlO yqacTHHKOB TypHHpa? COCTOHJlaCb

J1H Hrpa Mem,D;Y BhI6hIBmHMH yqacTHHKaMH?

BI0. a) Ha CTpaHH�e BO Bcex CTpOKax O�HO H TO me tJHCJIO 6YKB. ECJIH

YBeJIHtJHTb' tJHCJlO CTpOK H tJHCJIO 6YKB B cTpoKe Ha 7, TO tJHCJlO

6YKB Ha CTpaHH�e YBeJIHqHTCH Ha 476. Ha CKOJlbKO YMeHbmHTCH

qHCJlO 6YKB Ha CTpaHH�e, eCJIH YMeHbmHTb qHCJlO CTpOK H qHCJlO

6YKB B CTpOKe Ha 4?

6) Ha CTp8.HH�e BO Bcex CTpOKax O�HO H TO me qHCJlO 6YKB. ECJlH

YBeJlHqHTb qHCJIO CTpOK H qHCJlO 6YKB B cTpoKe Ha 7, TO qHCJlO

6YKB Ha CTpaHH�e YBeJlHqHTCH Ha 455. Ha CKOJlbKO YMeHbmHTCH

qHCJlO 6YKB Ha CTp8.HH�e, eCJlH YMeHbmHTb qHCJlO CTpOK H qHCJIO

6YKB B CTpOKe Ha 5?

YpOBeHb C

Cl. a) B8.HH HaIIHCaJI HaTypaJIbHOe qHCJlO, �eCHTHqHaH 3aIIHCb KOTO-

poro COCTOHT H3 31 �H«PPhI. BHTH HameJl CYMMY �H«PP 3Toro qHC-

JIa. 3aTeM OH CHOBa BhIqHCJlHJI CYMMY �H«PP H IIOCTYIIaJI TaK �o

Tex IIOp, IIOKa He IIOJlytlHJlOCb qHCJIO 1. Haif�HTe OCTaTOK OT �e-

J1eHHH Ha 9 qHCJla, HanHcaHHoro BaHeif.

6) Hpa HaIIHCaJla HaTYPaJIbHOe qHCJlO, �eCHTHqHaH 3aIIHCb KOTO-

poro COCTOHT H3 31 �H«PPhI. 30H HamJla CYMMY �H«PP 3Toro qHC-

J1a. 3aTeM OHa CHOBa BhIqHCJlHJla CYMMY �H«PP H IIOCTYIIaJla TaK

�O Tex IIOp, IIOKa He IIOJlytlHJlOCb qHCJlO 2. HaH�HTe OCTaTOK OT

�eJIeHHH Ha 3 qHCJla, HaIIHcaHHoro Hpoif.

C2. a) KBapTaJI 3acTpoeH qeThIpeX3TamHhIMH H meCTH3TamHhIMH �o-

MaMH, IIpHqeM meCTH3TamHhIX �OMOB MeHbme, qeM qeThIpeX-

3TamHhIX. ECJIH qHCJlO meCTH3TamHhIX �OMOB YBeJIHtlHTb B�Boe,

TO qHCJlO Bcex �OMOB OKameTCH 60Jlbme 60. ECJlH YBeJlH'tIHTb

B�Boe qHCJlO tleThIpeX3T8JKHhIX �OMOB, TO qHCJlO Bcex �OMOB OKa-

meTCH MeHbme 63. Ha�HTe KOJlHqeCTBO tJeThIpex3TamHhIx H me-

CTH3TamHhIX �OMOB B KBapTaJle.

6) KBapTaJI 3aCTpoeH IlleCTH��aTH3TamHhIMH H 0�HHH8.,lI;�aTH-

3TWKHhIMH ,D;OMaMH, IIpHqeM 0�HHH8.,lI;�aTH3TamHhIX �OMOB MeHb-

me, tleM meCTH8.,lI;�aTH3TamHhIX. ECJlH qHCJlO 0�HHH8.,lI;�aTH3Tam-

HhIX �OMOB YBeJlHtJHTb B�Boe, TO tJHCJlO Bcex �OMOB OKWKeTCH

60Jlbme 33. ECJlH YBeJlHqHTb B�Boe qHCJlO IlleCTH8.,lI;�aTH3TWKHhIX

�OMOB, TO qHCJlO Bcex �OMOB OKWKeTCH MeHbille 36. HaH�HTe KO-

J1HqeCTBO meCTH8.,lI;�aTH3TamHhIX H 0�HHH8.,lI;�aTH3TWKHhIX �OMOB

B KBapTaJle.
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C3. a) ECJIH 1I0CTpOHTb COJI�aT 110 15 qeJIOBeK B rnepeHre, TO 1I0CJIe�-

HHH mepeHra OKameTCH HeIlOJIHOH. ECJIH me 1I0CTpOHTb HX 110

14 qeJIOBeK B mepeHre, TO Bce mepeHrH OKamYTCH 1I0JIHhIMH, HO

HX qHCJIO 6Y,D;eT 60JIbme Ha 1. ECJlH me 1I0CTpOHTb Tex me COJI,D;aT

B mepeHrH 110 9 B Kam,D;OH, TO 1I0CJIe,D;HHH mepeHra OIlHTb 6Y,D;eT

HenOJIHOH, a qHCJIO mepeHr YBeJIHqHTCH e�e Ha 9. CKOJIbKO Bce-

ro COJI,D;a T?

6) ECJIH 1I0CTpOHTb COJI,D;aT 110 11 qeJIOBeK B rnepeHre, TO 1I0CJIe,D;-

HHH mepeHra OKameTCH HeIlOJlHOH. ECJIH me 1I0CTpOHTb HX 110

10 qeJIOBeK B mepeHre, TO Bce mepeHrH OKamyTCH 1I0JIHhIMH, HO

HX qHCJIO 6Y,D;eT 60Jlbme Ha 2. ECJlH me 1I0CTpOHTb Tex me COJI,D;aT

B mepeHrH 110 7 B Kam,D;OH, TO 1I0CJIe,D;HHH mepeHra OIlHTb 6y�eT

HeIlOJIHOH, a qHCJIO mepeHr YBeJIHqHTCH e�e Ha 10. CKOJIbKO Bce-

ro COJl�aT?

C4. a) B HeKOTopOM �apCTBe 6hIJIO HeCKOJlbKO (60JIee �BYX) KHHmeCTB.

Q,D;Ham,D;hI HeKOTophIe H3 3THX KHHmeCTB 06'bHBHJIH ce6H �apCTBa-

MH H pa3,D;eJIHJIHCb Kam,D;Oe Ha TO me C8.Moe qHCJlO KHHmeCTB,

KOTopoe 6hIJIO B caMOM HaqaJIe. 3aTeM Bce HOBhIe H HOBhIe KHH-

:meCTBa H3 qHCJIa IIpemHHx H BHOBb 06pa3YIOm;HXCH 06'bHBJlHJIH

ce6H �apCTB8.MH H ,D;eJIHJIHCb Kam,D;Oe Ha TO me caMoe qHCJIO KHH-

meCTB, KOTopoe 6hIJIO B caMOM HaqaJIe.

1) MorJIo JIH cpa3Y IIOCJIe O,D;HOrO H3 ,D;eJIeHHH 06m;ee qHCJIO KHH-

meCTB CTaTb p8BHhIM 102?

2) MorJIo J1H B K8.KOH-TO MOMeHT BpeMeHH 06�ee qHCJIO KHH-

)KeCTB CTaTb paBHhlM 320, eCJIH H3BeCTHO, qTO cpa3Y 1I0CJIe O�HO-

ro H3 ,D;eJIeHHH 06m;ee qHCJIO KHHmeCTB 6hIJIO p8BHO 162?

3) CKOJIbKO KHHmeCTB 6hIJlO B C8.MOM HaqaJIe, eCJIH cpa3Y 1I0CJIe

K8.KOrO-TO H3 ,D;eJIeHHH 06m;ee qHCJIO KHHmeCTB CTaJIO pOBHO

B 38 pa3 60JIbme lIepBOHaqaJIbHoro?

6) B HeKOTopOM �apCTBe 6hIJIO HeCKOJIbKO (60JIee ,D;BYX) KHH:meCTB.

Q,D;Ham,D;hI HeKOTophIe H3 3THX KHHmeCTB 06'bHBHJIH ce6H �apCTBa-

MH H pa3,D;eJIHJIHCb Kam�oe Ha TO :me caMoe qHCJIO KHH:meCTB,

KOTopoe 6hIJlO B caMOM HaqaJIe. 3aTeM Bce HOBhIe H HOBhIe KHH-

meCTBa H3 qHCJIa IIpemHHx H BHOBb 06pa3YIO�HxCH 06'bHBJIHJIH

ce6H �apcTBaMH H ,D;eJIHJIHCb Ka:m,D;Oe Ha TO me caMoe qHCJIO KHH-

meCTB, KOTopoe 6hIJlO B caMOM HaqaJIe.

1) MorJIo JIH cpa3Y 1I0CJIe O,D;HOrO H3 ,D;eJIeHHH 06�ee qHCJlO KHH-

meCTB CTaTb paBHhIM 108?
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2) MorJIo JIH B KaKOH-TO MOMeHT BpeMeHH 06�ee qHCJIO KHH-

meCTB CTaTb p8BHhlM 254, eCJIH H3BeCTHO, 'liTO Cpa3Y IIOCJIe O�HO-

ro H3 �eJIeHHH 06�ee tJHCJIO KHHmeCTB 6h1JIO paBHO 204?

3) CKOJIbKO KHHmeCTB 6hIJIO B caMOM HaqaJIe, eCJIH cpa3Y nOCJIe

KaKorO-TO H3 �eJIeHHH 06�ee tJHCJIO KHHmeCTB CTaJIO pOBHO

B 42 pa3a 60JIbDIe nepBoHatJaJIbHoro?

C5. a) Ha JIHCTe 6YMarH HaIIHcaHhI B CTpoqKY 14 e�HHH�.

1) ,n:oKamHTe, tJTO Mem�y 3THMH e�HHH�aMH MomHO paCCTaBHTb

3HaKH CJIOmeHHH, YMHomeHHH H cK06KH T8.K, 'liTO IIOCJIe BhlIIOJI-

HeHHH �eHCTBHH nOJI}"IHTCH qHCJIO, �eJIH�eeCH Ha 162.

2) ,n:oKamHTe, tJTO, eCJIH e�HHH�h1, CTOH�He Ha qeTHhIX MeCTax,

3aMeHHTb tJeTBepK8.MH, Bce p8BHO Mem�y tJHCJIaMH IIOJI}"IeHHoro

Ha60pa MomHO paCCT8BHTb 3HaKH CJIOmeHHH, YMHomeHHH H cK06-

KH T8.K, tJTO IIOCJIe BhlnOJIHeHHH �eHcTBHH IIOJI}"IHTCH tJHCJIO, �e-

JIH�eeCH Ha 162.

3) ,n:OK8)KHTe, 'lITO Me� mo6h1MH 14 HarrypaJIbHhlMH tJHCJIaMH

MomHO paCCTaBHTb 3HaRH CJIOmeHHH, YMHomeHHH H CK06KH TaR,

'lITO IIOCJIe BhlIIOJIHeHHH �eHcTBHH IIOJIyqHTCH tJHCJIO, ��eecH

Ha 162.

6) Ha JIHCTe 6YMarH HaIIHcaHhI B CTpOtJKY 13 e�HHH�.

1) ,n:oKamHTe, tJTO Mem�y 3THMH e�HHH�aMH MomHO paCCT8BHTb

3HaKH CJIOmeHHH, YMHomeHHH H cK06KH T8.K, tJTO IIOCJIe BhlIIOJI-

HeHHH �eHcTBHH IIOJI}"IHTCH tJHCJIO, �eJIH�eeCH Ha 108.

2) ,n:oKamHTe, tJTO, eCJIH e�HHH�h1, CTOHID;He Ha qeTHhlX MecTax,
.. ..

38.MeHHTb ceMepKaMH, Bce paBHO Mem�y tJHCJI8.MH nOJIyqeHHoro

Ha60pa MomHO paCCT8BHTb 3H8.KH CJIOmeHHH, YMHomeHHH H cK06-

KH TaK, tJTO IIOCJIe BbIIIOJIHeHHH �eHcTBHH IIOJI}"IHTCH tJHCJIO, �e-

JIH�eeCH Ha 108.

3) ,n:oK8JKHTe, tJTO Mem�y JII06h1MH 13 HaTypaJIbHhlMH tJHCJIaMH

MomHO paCCT8BHTb 3H8.KH CJIOmeHHH, YMHomeHHH H CK06KH TaK,

tJTO IIOCJIe BhInOJIHeHHH �eHcTBHH IIOJI}"IHTCH tJHCJIO, �eJIH�eeCH

Ha 108.

C6. a) PeHTHHr H3�eJIHH o�eHHBaeTCH ceMblO 3KCIIepT8.MH, K8JK�h1H

H3 KOTOphlX CTaBHT �eJIYIO o�eHKY OT 0 �o 12. IIpH no�ctJeTe

peHTHHra HCIIOJIb3yeTcH O�Ha H3 �BYX MO,ZJ;eJIeH. B MO�eJIH A yqH-

TbIBalOTCH Bce o�eHKH 3KcnepTOB, peHTHHr R
A

ctJHTaeTCH KaK

cpe�Hee apH«pMeTHtJecKoe Bcex ceMH o�eHOK. B MO�eJIH B oT6pa-

ChlBalOTCH caMaH BhlCOKaH H CaM8..H HH3KaH o�eHKH 3KcnepTOB,

peHTHHr R
B

ctJHTaeTCH KaK cpe,ZJ;Hee apH«pMeTHtJecKoe OCTaBmHXCH

nHTH o�eHOK.
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1) MomeT JIH pa3HOCTb peHTHHroB R
A

- R
B

6hITb p8BHOH �?
25

2) MomeT JIH pa3HOCTb peHTHHroB R
A

- R
B

6hITb paBHoH �?
35

3) HaH�HTe HaH60JIbmee B03MomHoe 3HaqeHHe pa3HOCTH peHTHH-
rOB R

A
- R

B , eCJIH �OnOJlHHTeJIbHO H3BeCTHO, 'liTO cpe�H o�eHOK

aKcnepTOB HeT O�HHaKOBhIX.

6) PeHTHHr H3�eJIHH o�eHHBaeTCH ceMblO aKcnepTaMH, Kam�hIH

H3 KOTOphIX CTaBHT n;eJIYIO On;eHKY OT 0 �o 10. IIpH nO�CqeTe

peHTHHra HCnOJIb3yeTcH O�Ha H3 �BYX MO�eJIeH. B MO�eJIH A yqH-

ThIBalOTCH Bce o�eHKH aKcnepTOB, peHTHHr R
A

CqHTaeTCH KaK

Cpe,D;Hee apH«pMeTHqeCKOe Bcex ceMH o�eHOK. B MO�eJIH B oT6pa-
ChIBmoTCH caMaH BhICOKaH H caMaH HH3KaH o�eHKH aKcnepTOB,

peHTHHr R
B

CqHTaeTCH KaK cpe�Hee apH«pMeTH'tIeCKOe OCTaBIIIHXCH

nHTH o�eHOK.

1) MomeT JIH pa3HOCTb peHTHHroB R
A

- R
B

6hITb paBHoH �?
30

2) MomeT J1H pa3HOCTb peHTHHroB R
A

- R
B

6hITb paBHoH �?
35

3) HaH�HTe H8.H60JIbmee B03MomHoe 3HaqeHHe pa3HOCTH peUTHH-
rOB R

A
- R

B , eCJIH �OnOJIHHTeJIbHO H3BeCTHO, 'liTO cpe�H On;eHOK

aKcnepTOB HeT O,D;HHaKOBhIX.

C7. a) HBaH B8JIepbeB}fq 6pee'l'CH He q�e O�HOro pa3a B �eHb H He

peme O�HOro pa3a B �Ba ,D;HH. EcJIH OH 6peeTCH Ha CJIem'lO�HH �eHb

nOCJIe npe��ero 6pHTbH, 8KKYMYJlHTOp ero 6pHTBhI pa3pHmaeT-

CH Ha 60/0, a ecJIH qepe3 �eHb
-

Ha 90/0. B COCTOHHHH nOKOH 8K-

KYMYJIHTOp He pa3pHmaeTCH. 31 HHBapH HBaH B8JIepbeB}fq n06pHJI-
CH H nOCJIe aToro nOJIHOCTbIO 3apH,ZJ;HJ1 8KKYMYJIHTOp 6PHTBhI.

1) Mor JIH qepe3 HeCKOJIbKO �HeH nOCJIe nOCJIe�HeH 3apH�KH aK-

KYMYJIHTOpa, npoH3Be�eHHoH 31 HHBapH, HBaH BaJIepbeBHq YBH-

�eTb, 'liTO aKKYMYJIHTOp pa3pH�HJICH pOBHO Ha 470/0?

2) II06pHBmHcb B Oqepe�HOu pa3 qepe3 HeCKOJIbKO �HeH nOCJIe

nOCJIe�HeH 3apH�KH aKKYMYJlHTOpa, npOH3Be,D;eHHOH 31 HHBapH,

HBaH B8JIepbeBHq YBH�eJI, 'liTO 3ap� aKKYMYJIHTOpa ero 6pHTBhI
COCTaBHJI 760/0. KaKoro qHCJIa B cpeBpaJIe aTO 6hIJIO, eCJIH H3BeCT-

HO, QTO �o aToro no KpaHHeu Mepe B O�HH H3 �HeH «peBpaJIH HBaH

BaJIepbeBHq He 6pHJICH?

6) Cepreu }lneKCeeBH'tI 6peeTCH He q�e O�HOro pa3a B �eHb H He

peme O�HOro pa3a B �Ba �HH. ECJIH OH 6pee'l'CH Ha CJlem'lO�HH �eHb

nOCJIe npe���ero 6pHTbJI, 8KKYMYJIHTOp ero 6pHTBhI pa3pHmaeT-
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CH Ha 80/0, a ecJlH qepe3 ,D;eHb
-

Ha 12 %
. B COCTOHHHH nOKOH

8KKyMyJlHTOp He pa3pHmaeTCH. 31 Maprra CepreH }lneKCeeBH'tI no-

6pHJICH H nocJle 3TOro nOJlHOCTblO 3apH,ZJ;HJI 8KKyMyJIHTOp 6pHTBhI.

1) Mor J1H qepe3 HeCKOJlbKO ,D;HeH nOCJIe nOCJle,D;HeH 3apH,D;KH aK-

KYMYJlHTOpa, npOH3Be,D;eHHoH 31 MapTa, Cepreii }lneKceeBHq YBH-

,D;eTb, qTO aKKYMYJlHTOP pa3pH,D;HJlCH pOBHO Ha 46
%

?

2) TI06pHBDIHCb B Oqepe,D;HOH pa3 qepe3 HeCKOJlbKO ,D;HeH nOCJIe

nocJIe,D;Heii 3apH,D;KH aKKYMYJIHTOpa, npOH3Be,D;eHHoH 31 MapTa,

CepreH }lneKceeBHq YBH,D;eJI, qTO 3apH,D; aKKYMYJIHTOpa ero 6PHT-
BhI COCTaBHJI 60

%
. K8.Koro qHCJla B anpeJIe 3TO 6hIJlO, eCJIH H3-

BeCTHO, qTO ,D;O 3Toro no KpaHHeH Mepe B O,D;HH H3 ,D;HeH anpeJlH

CepreH )lneKceeBHq He 6pHJICH?

C8. a) Macrep mecToro pa3pH,ZJ;a BhInOJlHHT 38Ka3 3a �eJIoe qHCJIO qaCOB,

a Macrep nHToro pa3pH,ZJ;a
-

Me.lVleHHee, HO TOme 3a �eJIoe qHCJIO

qaCOB. CHaq8JIa B re'tleHHe ,D;BYX qaCOB HM 38.Ka30M pa60TaJI MaCTep

mecTOro pa3pH,ZJ;a, 3areM B TeqeHHe TpeX qaCOB
-

Macrep nHToro

pa3pH,ZJ;a. B pe3YJlbTare 38Ka3 6hIJI BhInOJIHeH poBHO Ha 900/0.

1) 3a CKOJlbKO qaCOB BhInOJIHHT 3aKa3 MaCTep mecToro pa3pH,D;a?

2) CKOJIbKO MHHYT nOTpe6yeTcH MacTepy nHToro pa3pH,D;a, qT06hI

,D;OBeCTH pa60TY H� 3aKa30M ,D;O KOH�a?

6) MacTep meCToro pa3pH�a BhInOJIHHT 38Ka3 3a �eJIoe qHCJIO qa-

COB, a MaCTep qeTBepToro pa3pH�a
-

Me�JIeHHee, HO Tome 3a

�eJloe qHCJlO qaCOB. CHaqaJIa B TeqeHHe Tpex qaCOB Ha,lI; 38.Ka30M

pa60TaJI MacTep meCToro pa3pH,D;a, 3aTeM B TeqeHHe qeThIpeX qa-

COB
-

MaCTep qeTBepToro pa3p��. B pe3YJlbTaTe 38.Ka3 6hIJI BhI-

nOJlHeH poBHO Ha 90
%

.

1) 3a CKOJIbKO qaCOB BhInOJlHHT 38Ka3 MaCTep qeTBepToro pa3pH,ZJ;a?

2) CKOJlbKO MHHYT nOTpe6yeTcH MacTepy DIeCToro pa3pH,D;a, qT06hI

�OBeCTH pa60TY HSA 38.Ka30M �o KOH�a?

C9. a) Yqe6HhIH �eHTp npOH3BO,D;HT Ha60p Ha nporpaMMY npocpeccHo-

HaJIbHOH nO,D;rOTOBKH.

1) 3anHC8BmHXCH Ha npOrp8.MMY B cpe,D;Y 6hIJIO pOBHO 60% OT

qHCJla Bcex n03BOHHBmHX B 3TOT ,D;eHb. MorJlo JIH qHCJIO qeJIOBeK,

n03BOHHBillHX B �eHTp B cpe�y, 6hITb paBHhIM 31?

2) IIocJIe�HHii n03BoHHBillHH B �eHTp B qeTBepr He 3anHCaJICH Ha

yqacTHe B nporpaMMe, H 3anHcaBmHxCH B qeTBepr CTaJIO pOBHO

500/0 OT qHCJIa Bcex n03BOHHBmHX B 3TOT ,D;eHb. CKOJIbKO qeJIOBeK

3anHCaJIOCb Ha yqacTHe B nporpaMMe B qeTBepr, eCJlH nepe,D; no-

CJle,D;HHM 3BOHKOM 3anHcaBmHXCH 6hIJIO pOBHO 60% OT qHCJIa no-

3BOHHBillHX?
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3) IIocJIe,D;HHH 1I03BOHHBmHH B �eHTP B IIHTHHU;Y He 38UHCaJICH Ha

yqRcTHe B llporpaMMe, H 38UHC8.BmHXCH B IIHTHH�Y CTaJIO pOBHO

400/0 OT qHCJIa Bcex 1I03BOHHBmHX B STOT ,D;eHb. CKOJIbKO tJeJIOBeK

1I03BOHHJlO B �eHTp B IIHTHH�Y, eCJIH H3BeCTHO, tJTO lIepe,D; IIOCJIe�-

HHM 3BOHKOM IIpou;eHT 38nHC8.BmHXCH 6hIJ1 HRTYPaJIbHhIM tJHCJIOM?

6) YtJe6HhlH �eHTp IIpOH3BO,D;HT Ha60p Ha IIporpaMMY IIpoQ>eccHo-

HaJIhHOH 1I0,D;rOTOBKH.

1) 38nHCaBmHxcH Ha nporpaMMY B cpe,D;Y 6h1JIO pOBHO 40% OT

tJHCJIa Bcex 1I03BOHHBmHX B STOT �eHb. MorJIo JIH tJHCJIO tJeJIOBeK,

n03BOHHBillHX B �eHTp B cpe,D;Y, 6h1Tb paBHhlM 39?

2) IIocJIe,D;HHH 1I03BOHHBillHH B �eHTp B qeTBepr He 38UHCaJICH Ha

yqacTHe B IIpOrpaMMe, H 3allHcaBmHXCH B tJeTBepr CTaJIO pOBHO

400/0 OT tJHCJIa Bcex 1I03BOHHBmHX B STOT ,D;eHb. CKOJIhKO tJeJIOBeK

3allHCaJIOCb Ha yqacTHe B IIporpaMMe B tJeTBepr, eCJIH lIepe,D; 110-

CJIe�HHM 3BOHKOM 38nHCaBmHXCH 6h1JIO pOBHO 50% OT tJHCJIa 110-

3BoHHBmHx?

3) IIocJIe,D;HHH 1I03BOHHBmHH B �eHTp B IIHTHH�Y He 3allHCaJICH

Ha yqacTHe B nporpaMMe, H 3aIlHC8.BmHXCH B IIHTHH�Y CTaJIO POB-

HO 60% OT qHCJIa Bcex 1I03BOHHBmHX B STOT ,D;eHb. CKOJIbKO 'tIe-

JIOBeK 1I03BOHHJIO B �eHTp B IIHTHHU;Y, eCJIH H3BeCTHO, 'liTO lIepe,D;

1I0CJIe�HHM 3BOHKOM IIpou;eHT 38llHC8.BillHXCH 6h1JI HaTypaJIbHhlM

tJHCJIOM?

CI0. a) BeHH CKatJaJI Ha CBOH llJI8.HmeT Hrpy. 3a llpoxom�eHHe KBJR-

,D;oro ypOBHH STOH Hrphl HrpOK 1I0JIyqaeT B 3aBHCHMOCTH OT 110-

TpaqeHHOrO BpeMeHH OT O,D;HOH ,D;O Tpex 3Be3,D; (TpH 3Be3,D;h1
-

3a

caMoe 6h1CTpOe IIpoxom�eHHe, O,D;HY
-

3a CaMoe Me,D;JIeHHoe). AK-

KYMYJIHTOp llJIaHmeTa pa3pHmaeTCH pOBHO Ha 3% B CJIyqae, Kor-

,D;a HrpOK 1I0JIyqaeT 3 3Be3,D;h1, pOBHO Ha 6% -

KOr,D;a HrpOK 110-

JIyqaeT 2 3Be3�hI, pOBHO Ha 9% -

Kor�a HrpOK 1I0JIyqaeT

1 3Be3�Y.

1) Mor JIH aKKYMYJIHTOp llJIaHmeTa BeHH pa3pH�HTbCH 3a BpeMH

Hrphl pOBHO Ha 32
%

?

2) CKOJIbKO ypoBHeH IIpOilleJI BeHH, eCJIH 3a BpeMH HrphI aKKY-

MYJIHTOp ero nJI8.HmeTa pa3pH,D;HJICH pOBHO Ha 33% H BeHH 1I0JIY-

tJHJI 17 3Be3,D;?

3) Kaxoe H8HMeHbillee H KaKoe HaH60JIbillee tJHCJIO OqKOB Mor 3a

BpeMH Hrphl 1I0JIyqHTb BeHH IIPH YCJIOBHH 2), eCJIH TPH 3Be3,D;hI

IIpHHOCHT HrpOKY OT 6000 ,D;O 9000 OqKOB BKJIlOtJHTeJIbHO,

,D;Be 3Be3,D;h1
-

OT 3000 ,D;O 5000 OqKOB BKJIlOqHTeJIhHO, O,D;Ha 3Be3-

�a
-

OT 1000 �o 2000 O'tlKOB BKJIlOqHTeJIbHo?
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6) CeHH CKaqaJI Ha CBOH nJIaHmeT Hrpy. 3a npOxOm,D;eHHe Kam-

u

,D;oro ypOBHSI STOB HrphI HrpOK nOJIyqaeT B 3aBHCHMOCTH OT no-

TpatleHHOrO BpeMeHH OT O,D;HOH ,D;O Tpex 3Be3,D; (TpH 3Be3,D;hI
-

3a

caMoe 6hICTpoe npOxOm,D;eHHe, O,D;HY
-

3a C8.Moe Me�JIeHHoe). AK-

KYMYJISITOp nJIaHmeTa pa3pSlmaeTCH pOBHO Ha 4°1o B CJIyqae, Kor-

,D;a HrpOK IIOJIyqaeT 3 3Be3,D;hI, pOBHO Ha 8°1o -

Kor,D;a HrpOK no-

JIyqaeT 2 3Be3,D;hI, pOBHO Ha 12°/0 -

KOr,D;a HrpOK nOJIyqaeT

1 3Be3,D;Y.

1) Mor JIH aKKYMYJISITOp nJIaHmeTa CeHH pa3pH,D;HTbCSI 3a BpeMSI

HrphI poBHO Ha 34 % ?

2) CKOJIbKO ypoBHeH npomeJI CeHSI, eCJIH 3a BpeMSI HrphI aKKY-

MYJISITOp ero nJIaHmeTa pa3pH,D;HJICSI pOBHO Ha 520/0 H CeHH nOJlY-

tlHJI 19 3Be3,D;?

3) KaKoe HaHMeHbmee H KaKoe H8H60JIbIIIee tlHCJIO OtiKOB Mor 3a

BpeMH HrphI nOJIyqHTb CeHH IIPH YCJIOBHH 2), eCJIH TPH 3Be3,D;hI

IIpHHOCHT HrpOKY OT 9000 ,D;O 12000 OtiKOB BKJIlOtlHTeJIbHO,

�Be 3Be3,D;hI
-

OT 6000 ,D;O 8000 OtiKOB BKJIlOtlHTeJIbHO, O,D;Ha 3Be3-

,D;a
-

OT 2000 ,D;O 3000 OtiKOB BKJIlOtlHTeJIbHo?
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r AOBO 7. npeAcTaBAeHHe ACHHblX,

" CTOTHCTHKO, BepoSiTHoCTb

/7. 1. npeACT8BJ1eHMe A8HHblX
I

YposeH. A

AI. lIo AaHHhIM Ta6J1H�hI 1 onpeAeJlHTe, CKOJlbKO npo�eBTOB noceTH-

TeJleH caiiTa OhIJlO: a) H3 OMCKa; 0) H3 HHmBero HOBropo�a.

Ta()J1�a 1. PacDpe,m;eJleBBe DoceTllTeJleii caiiTa

DO BaCeJle 'A1nJ1trl JJYIIKTaM 7 aupeJlJI 2017 r.

HaceJlellllYi: JIYIIKT q.CJI0 DoceTRTeJIel:

MOCKBa 320

OMCK 130

HHmHHA Hosropo.u; 80

TIOMeHh 100

CaBKT- neTep6ypr 240

,lJ;pyrHe HaCeJleHHbIe nYHKTbI 130

A2. lIo AaHHhIM TaOJlH�hI 1 nOCTpoeBa AHarpaMMa. OnpeAeJlHTe, Ka-

KOMY ropOAY Ha AHarpaMMe COOTBeTcTByeT:

a) ceKTOp 2; 6) ceKTOp 4.

A3. llompe6lf,eHUe 8lf,elCmp08Hepzuu H3MepHeTCH B KHJlOBaTT-qa-

cax (KBT
·

q). Ha AHarpaMMe 1 nOR8.3aso nOTpe6J1eBHe 3J1eKTpO-

3HeprHH B ABYX CTpasax B TeqeHHe 2016 ro�a B MHJlJlHapAax

KBT ·

q. �aHHhIe oKpyrJleHhI AO 5 MJlPA KBT ·

q.
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AHarpaMMa 1. lloTpe()J1eBHe 3J1eKTJ)03BeprllH B ,lJ;BYX CTpaBax

110
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10

HBB <l>eB Map Anp MaJi lllOB lllOJI ABr CeB ORT HOB ,l];eR

_ CTpaHa 1 _ CTpaBa 2

a) OnpeAeJlHTe, Ha CKOJlbKO npo�eHToB MeHbme 6hIJlO nOTpe6J1e-
HHe 3J1eKTp03HeprHH B CTpaHe 2 no cpaBHeHHID co cTpaHoH 1

B HIDJle 2016 r.

6) OnpeAeJlHTe, Ha CKOJlbKO npo�eHTOB 60Jlbme 6hIJlO nOTpe6JIe-
HHe 3J1eKTp03HeprHH B CTpaHe 1 no cpaBHeHHID co cTpaHoH 2

B Mae 2016 r.

A4. B Ta6J1H�e 2 Ha c. 148 nOKa3aHO, KaK pOC MOCKOBCKHH MeTpo-

nOJlHTeH C 2005 no 2017 r. B Ta6J1H�Y BKJlIDqeHhI TaKme CTaH-

�HH H J1HHHH MOCKOBCKoro �eHTpaJIhHOrO KOJlb�a (MIJ:K), KOTO-

poe 6hIJlO BBeAeHO B CTPOH B 2016 r. HCnOJlb3YH AaHHhIe,

npHBeAeHHhIe B Ta6J1H�e, OTBeTbTe Ha Bonpoc.

a) CKOJlbKO HOBhIX cTaH�HH, BKJIIDq8JI MIJ:K, nOHBHJlOCb 3a ne-

PHOA C 2010 no 2017 r. BKJlIDqHTeJlbHo?

6) CKOJlbKO HOBhIX cTaH�HH nOHBHJlOCb 3a nepHOA C 2006 no

2011 r. BKJlIDqHTeJlbHo?

A5. a) PaccMoTpHTe Ta6J1H�y 2 Ha c. 148. KamAoe qHCJlO B CTOJl6-

�e 6 nOJlyqeHo KaK pa3HOCTb ABYX qHCeJl H3 cToJl6�a 3: 3a

TeKY�HH H 3a npeAhIAY�HH rOA. KaK 6hI BhI 03arJlaBHJlH CTOJl-

6eu; 6?

6) PaccMoTpHTe Ta6J1H�Y 2 Ha c. 148. KamAoe qHCJlO B CTOJl6-

�e 7 nOJlyqeHo KaK pa3HOCTb ABYX qHCeJl H3 cToJl6�a 4: 3a

TeKY�HH H 3a npeAhIAY�HH rOA. KaK 6hI BhI 038rJlaBHJlH CTOJl-

6e� 7?
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TafiJIH�a 2. )J:aBBlde 0 MOCKOBCKOM MeTJ)ODOJlBTeBe

llepeBeae-
KOJlB-

06�JI DpOTJI-
Cpe.a;BJIJI

1IecTBO
ZeBBOCTlt

aarpyzeBBOCT.

ro.a;
BO Dacca- u ..

?CTa�
JlRBHI: Ba

JlHBHB,
ZIIpOB,

Ba KOBe� MJlB Dacc./KM
MJIB 1IeJl. KOBe� ro.a;a, KM

ro,Qa B ro.a;

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2603,2 179 294,2 8,85

2475,6 8,39 1180 294,9

2528, 7 182 298,1 8,48 2

2572,9 185 309,6 3

2392,2 188 315,4 7,58 3

2348,3 190 318,4 7,38 2

2388,8 194 321,3 7,43 4

2463,8 329,9 7,47 3197

2490,7 199 331,5 2

2451,3 204 339,4 7,22 5

2384,5 206 346,6 6,88 2

2453,0 6,12 36242 400,6

2491,0 246 418,9 4
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YposeH. B

Dl. 110 AaHHhIM Ta6J1H�hI 3 onpeAeJIHTe 06�ee qHCJIO MeCT B AeTCKHX

CMax POCCHH (B ThICHqax):

a) B 1995 r.; 6) B 2011 r.

Pe3YJIbTaT oKpyrJIHTe AO �eJloro qHCJla ThICHq.

D2. 110 AaBHhIM Ta6J1H�hI 3 onpeAeJIHTe cpeAHee qHCJlO MeCT Ha OAHH

AeTcKHH CM:

a) B 1995 r.; 6) B 2011 r.

Pe3YJlbTaT oKpyrJlHTe AO COThIX.

TafiJlH�a 3. .lI:eTcKHe ,lJ;omKOJlltBlde ofipaaOBaTeJlLRlde opraBBaa�B

qRCJlO qRCJleBBocTlt
Cpe�ee 1IIICJlO Cpe�ee 1IRCJlO

rO�1d
BOCDHTaBBRKOB BOCDHTaBBRKOB

�eTCKRX BOCDBTaBBBKOB,
Ba 100 MeeT

CMOB, TldC. TldC. 1IeJl.
B O.znrOM �eTCKOM

B �eTcKHx cMax ca.zur

1960 47,6 3037, 7 113 63,82

1980 74,5 8149,1 109 109,38

1990 87,9 9009,5 108 102,50

1995 68,6 5583,6 83 81,39

2000 51,3 4263 81 83,10

2005 46,5 4530,4 95

2006 46,2 4713,2 99 102,02

2007 45,7 4906,3 105 107,36

2008 45,6 5105,4 105 111,96

2009 45,3 5228,2 106

2010 45,1 5388 107 119,47

2011 44,9 5661,1 106 126,08

2012 44,3 5982,9 105 135,05

2013 43,2 6347,3 105 146,93
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B3. PaCCMOTpHTe .n;HarpaMMY 1 Ha c. 147. Ha30BeM omKOCUmeJl,b-

KWM zoiJ06WM pa3MaxoM nompe6J1,eKUSf, sJI,elt,mpOSKepzuu

BeJIHqHHY

E _Ii'..

2. max �
.1000/0,

Emax + E.nm

r.n;e E
min

H Emax
-

HaHMeHLmee H HaH60JlLmee MeCgqHOe nOTpe-

6J1eHHe COOTBeTCTBeHHO. Onpe.n;eJlHTe OTHOCHTeJlLHhIH ro.n;oBoH

pa3Max nOTpe6J1eHHH 3J1eKTp03HeprHH:

a) B CTpaHe 1;

6) B CTpaHe 2.

Pe3YJlLTaT oKpyrJlHTe )1;0 .n;ecHToH .n;OJlH npo�eHTa.

B4. PaccMoTpHTe ,D;HarpaMMY 1 Ha c. 147. BhIcKamHTe H KpaTKO 060-

cHYHTe npe.n;nOJlOmeHHe 0 reorpatP�ecKoM nOJlOmeHHH:

a) CTpaHhI 1;

6) CTpaHhI 2.

B5. PaccMoTpHTe Ta6J1H�Y 2 Ha c. 148. B cToJl6�e 5 .n;aHa cpe.n;HHH

3arpymeHHocTL J1HHHH MocKoBcKoro MeTpOnOJlHTeHa (B MJlH nac-

camHpOB Ha 1 KM J1HHHH B ro,D;). qacTL ,D;aHHhIX OTcyrcTByeT.

BoccTaHoBHTe npony�eHHoe 3HaqeHHe:

a) ,D;J1H 2017 r.;

6) )l;J1H 2013 r.

Pe3YJlLTaT oKpyrJlHTe .n;o COThIX.

,/7.2. OnMC8TenbH8R CT8TMCTMK8
tJ----- ----- -------- - -- ---- - --- - - - J

YpoBeH. A

AI. Haii,D;HTe Me.n;HaHY Ha60pa qHCeJl:

a) 1, 2, 3, 2, 4, 1, 4, 3, 0; 6) -3, -2, 0, 1, -4, 1, -2, 1, -3.

A2. HMeeTCH Ha60p qHCeJl Xl' X
2 , X

3 , ..., X
100 , Me.n;HaHa KOToporo paB-

Ha 2. Haii.n;HTe Me.n;HaHY Ha60pa qHCeJl:

)
3 3 3 3

.

a Xi, x
2 ' X3, ..., Xl 00 ,

6) 2 - 3x
1 , 2 - 3x

2 , 2 - 3x
3 , ..., 2 - 3x

100
.

A3. �HarpaMMhI 2 H 3 nOKa3hIBalOT rO,D;OBoe KOJlHqeCTBO OC8.,D;KOB B

MocKBe B pa3HhIe nepHo.n;hI. Ha ropH30HTaJILHOH OCH OTMeqeHhI

ro.n;hI, Ha BepTHKaJILHOH
-

ro.n;OBoe KOJlHqecTBO OC8.,D;KOB (B MHJI-

J1HMeTpax).
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AHarpaMMa 2. rO.zJ;oBoe KOJIFleCTBO oca.zJ;KOB B MocKBe

C 1970 no 1978 r.

1970 1971 1972 1973 1974 1975 1976 1977 1978

AHarpaMMa 3. rO.zJ;oBoe KOJlHQeCTBO OC&.ZJ;KOB B MocKBe

C 1982 no 1990 r.

1982 1983 1984 1985 1986 1987 1988 1989 1990

a) Ha:H�HTe npH6J1HmeHHO Me�HaHY KOJlH'tIeCTBa OCMKOB B Mo-

CKBe B nepHo� C 1970 no 1978 r. (B MHJlJIHMeTpax).

6) Ha:H�HTe npH6J1HmeHHO Me�HaHY KOJlH'tIeCTBa OCMKOB B Mo-

CKBe B nepHO� C 1982 no 1990 r. (B MHJlJlHMeTpax).

A4. PaccMoTpHTe �HarpaMMLI 2 H 3.

a) CKOJILKO 6hIJlO J1eT B nepHO� C 1970 no 1978 r., Kor�a KOJlH-

'tIeCTBO OCMKOB OTJlH'tIaJIOCL OT Me�HaHhI MeHee 'tIeM Ha 50 MM?

6) CKOJILKO 6hIJlO J1eT B nepHO� C 1982 no 1990 r., Kor�a KOJlH-

qeCTBO OCMKOB OTJlH'tIaJIOCL OT Me�HaHhI 60Jlee 'tIeM Ha 30 MM?

A5. PaccMoTpHTe �HarpaMMhI 2 H 3. Ha:H�HTe npH6J1HmeHHO pa3Max

BeJlH'tIHHhI .rO�oBoe KOJlH'tIeCTBO OCMKOB B MocKBe. 3a nepHO�:

a) 1970-1978 rr.; 6) 1982-1990 rr.

) ,
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YpOBeHb B

Bl. a) PaCCMOTpHTe .n;HarpaMMY 2. Ha:n.n;HTe Me.n;HaHHoro npe.n;CTaBH-

TeJlH
-

ro.n; H3 YKa3aHHoro nepHo.n;a, B KOTOphIH KOJlHqeCTBO

OCMKOB B MocKBe 6hIJlO 6J1Hme Bcero K Me.n;HaHe �aHHhIX.

6) PaccMoTpHTe �HarpaMMY 3. Ha:n.n;HTe Me.n;HaHHoro npe�CTaBH-

TeJlH
-

ro.n; H3 YKa3aHHoro nepHo.n;a, B KOTOphIH KOJlHqeCTBO

OCMKOB B MocKBe 6bIJlO 6J1Hme Bcero K Me.n;HaHe .n;aHHhIX.

B2. BeryH BO BpeMH TpeHHpOBKH HeCKOJlbKO pa3 np06emaJI CTOMeTpo-

BYIO .n;HCT8.IID;HIO. TpeHep 3aceK BpeMH Kam.n;oro 3a6era. IIoJlY-

qHJlHCb CJle�YlOm;He 3HaqeHHH (B ceKYH.n;ax): 10,52; 10,38; 11,02;

10,43; 10,32; 10,41; 11,14; 10,33. YK8.mHTe H Ha�HTe nOKa3a-

TeJlb, H8.H60Jlee no.n;xo.n;H�HH �J1H onHcaHHH:

a) cpe�Hero HJlH THnHqHOrO pe3YJlbTaTa;

6) HaHJI�merO pe3YJlbTaTa.

B3. HaH.n;HTe .n;HcnepCHIO Ha60pa H3 nHTH qHCeJl:

a) 122, 132, 132, 128, 126; 6) -62, -58, -48, -46, -56.

.D:J1H ynpo�eHHH BhIqHCJleHHH y.n;06HO HCnOJlb30BaTb CBOHCTBa

.n;HcnepCHH.

84. a) .D:aH Ha60p qHCJlOBhIX 3HaqeHHH. Cpe�Hee apH«pMeTHqeCKOe

3Toro Ha60pa paBHO 15, a .n;HcnepCHH paBHa 4. KaJR.n;oe qHCJlO

3TOro Ha60pa YMHOmHJlH Ha 2. HaH.n;HTe cpe.n;Hee apH«pMeTHqe-

CKoe H .n;HcnepCHIO nOJl�eHHOro Ha60pa qHCeJl.

6) .D:aH Ha60p qHCJlOBhIX 3HaqeHHH. Cpe.n;Hee apHtPMeTHqeCKOe
3Toro Ha60pa paBHO 18, a .n;HcnepCHH paBHa 36. KaJR.n;oe qHCJlO

3Toro Ha60pa pa3.n;eJlHJlH Ha 3. HaH.n;HTe cpe�Hee apH«pMeTHqe-

CKoe H .n;HcnepCHIO nOJl�eHHOro Ha60pa qHCeJl.

B5. B CIlIA H HeKOTophIX .n;pyrHx CTpaHax TeMnepaTYPy B03.n;yxa H3-

MepHIOT He B rpMYcax IJ:eJlbCHH, a B rp�ycax �apeHreHTa (OF).

.D:J1H nepeBo�a O.n;HOH mKaJIbI B �PyrylO HCnOJIb3YIOTCH «POPMYJlhI:

5
T

F
=

1,8Tc+ 32 H T
c =-(T F -32).

9

a) 110 pe3YJlbTaTaM eme.n;HeBHhIx H3MepeHHH OKa3aJIOCb, 'liTO

cpe.n;HHH TeMnepaTypa B HIOHe B qHKaro paBHa 77 of, a .n;Hcnep-

CHH TeMnepaTyphI paBHa 24,3 KB. of (rp�ycoB <l>apeHreHTa B

KBMpaTe). IIepeBe.n;HTe 3TH BeJlHqHHhI B illKaJIY IJ:eJlbCHH.

6) 110 pe3YJlbTaTaM eme�HeBHhIX H3MepeHHH OKa3aJIOCb, qTO

cpe.n;HHH TeMnepaTYPa B «peBp8.JIe B IIeH3e paBHa -12°C, a .n;HC-

nepCHH TeMnepaTyphI paBHa 10 KB. °C (rpMycoB �eJlbCHH B KBa-

.n;paTe). IIepeBe.n;HTe 3TH BeJlHqHHhI B II1K8.JIY <l>apeHreHTa.
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YpoBeHb C

Cl. a) B O.n;HOH CO�HaJILHOH ceTH mJlo rOJlOCOBaHHe: KaKOH H3 Tpex
KOTHT Ha Q>OTO caMhIH CHMnaTHqHhIH. K YTpy ,ZJ:hIMOK nOJl�HJI

20% rOJlOCOB, BaCLKa - 35
%

, a BapcHK
- 450/0. K Beqepy ro-

J10COB npH6aBHJlOCL, HO Bce HOB hIe rOJloca 6hIJlH y BapCHKa.
B pe3YJlLTaTe y ,ZJ:hIMKa OCTaJIOCL TOJILKO 16% rOJlOCOB. CKOJILKO

npo�eHTOB rOJlOCOB CT8.JIO BeqepOM y BacLKH?

6) B O.n;HOH CO�HaJILHOH ceTH mJlo rOJlOCOBaHHe: KaKaH H3 Tpex

KYKOJl, npe.n;CTaBJleHHhIX Ha KOHKypce IOHhIX MaCTepOB, caMaH

BhIpa3HTeJlLHaH. K YTpy KYKJla Mama nOJl�HJla 20
%

, rJla-

ma
- 36

%

, a KYKJla 3CMepaJIL.n;a
- 44 %

. K Beqepy rOJlOCOB

npH6aBHJlOCL, HO Bce HOBhIe rOJloca 6hIJlH y 3CMep8.JIL�hI. B pe-

3YJlLTaTe y rJlamH OCT8.JIOCL TOJILKO 270/0 rOJlOCOB. CKOJILKO npo-

�eHTOB rOJlOCOB BeqepOM CTaJIO y MamH?

C2. B KJlaCCe npomeJl emero.n;HhIH TeCT no XHMHH. B 06eHx rpynnax

Cpe.n;HHH 6aJIJI nOHH3HJlCH no CpaBHeHHIO C npOmJlhIM ro.n;OM. ,ZJ:JIH
OTqeTa �HTeJlL XOqeT, qT06hI cpe.n;HHH 6aJIJI OKa3aJICH BhIIlle

npomJlOro.n;Hero. BaJIJlhI MeHHTL HeJlb3H, HO �HTeJlL MomeT 3�-

HHM qHCJlOM nepeBeCTH �eHHKOB H3 O.n;HOH rpynnhI B .n;pyrylO.

MomHo J1H c.n;eJlaTL Tax, qTO cpe.n;HHH 68.JIJI B K8JK.n;OH rpynne

OKameTCH BhIme npomJlOro.n;Hero? ECJlH HeT, 06'LHCHHTe nOqeMY.

ECJlH MomHO, TO nOK8JKHTe, KaK 3TO c.n;eJlaTL.

a) Pe3YJlLTaThI TeCTa .n;aHhI B Ta6J1H�e 4.

TafiJlHQa 4. Peaym.TaTld TeCTa no XHMHH

rpynn8 A BaJIm.J

1 AHTOHOB 31

2 BeJloycoBa 46

3 rpHropheB 52

4 ,ZI;eMHH 51

5 HcaeB 32

6 K8JlHHHHa 41

7 MOPCKHX 59

8 nOnOB 32

9 CH�OPOB 44

10 «I»HJlHnnOBCK8..H 54

Cpe�HHH 68J1J1 44,2

npomJlbIH ro� 44,4

rpynu8 B B8JlJl1aI

1 ABephsHoB 36

2 BopoHoBa 49

3 ,ZI;aBBJlOB 31

4 3.n�HeBa 35

5 JIapHoHoB 48

6 MeJlhHHKOBa 32

7 03epoBa 35

8 Paccy�oBa 47

9 Y BapOBa 35

10 HXOHTOB 40

Cpe�HHH 68J1J1 38,8

npOmJlbIH ro� 39,2
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6) Pe3YJlLTaThI TeCTa �aHhI B Ta6J1HD;e 5.

TafiJIH�a 5. Pe3YJlltTaTld TeCTa DO XHMHR

rpymIa A Bannw

1 A.n�heBa 51

2 BOpoHOB 38

3 I'yceB 34

4 EJIHHa 43

5 30pulI 50

6 KacaTKHHa 38

7 MOHceeB 52

8 06J1aKoBa 38

9 PbIcheB 35

10 «I»otj>8HOB 39

Cpe�HH:A: 68J1J1 41,8

npOmJlbIH ro� 42,2

rpynua B Bannw

1 AHTponoB 35

2 BeJl06opo�oB 62

3 rJlS�emHHa 55

4 )J;OJlMaTOB 57

5 mapoBa 35

6 HJlhHH 54

7 JIonaTHH 47

8 HOroTKOBa 49 I

9 CY3�8JIhCKHi 34
I

10 «I»HJlHH 44
I
I
I

Cpe�HHH 68J1J1 47,2

npoIWIbIH ro� 47,5

C3. a) HMeeTcH HeKOTophIH Ha60p qHCJlOBhIX CTaTHCTHqeCKHX �8.H-

HhIX: Xl' X
2 , X

3 , ..., Xn. PaCCMOTpHM tPYH,lt,IfUJO paCCeU6aH,UJI,

tea), KOTOpaJI p8BHa cpe�HeMY OTKJlOHeHHIO qHCeJl X
k

OT qHCJla a:

1( a) =
Ixt - al + 1%2 - al + ... + IXn - ai

,

n

�OKamHTe, 'liTO «PYHK�HH tea) npHHHMaeT HaHMeHLillee 3HaqeHHe

npH a, paBHOM Me�H8.He Ha60pa Xl' X
2 , X

3 , ..., xn.

6) HMeeTCH HeKoTophIH Ha60p qHCJlOBhIX CTaTHCTHqeCKHX �aH-

HhIX: Xl' X
2 ' X

3 ' ..., Xn. PaCCMOTpHM tPYH,lt,IfUJO paCCeU6aH,UJI,

t (a), KOTopaH paBHa cpe�HeMY KBMpaTHqHOMY OTKJlOHeHHIO qH-

ceJl X
k

OT qHCJla a:

t( a) =
(Xl

- a)2 + (%2
- a)2 +... + ( X

n

- a)2

n

�OKamHTe, qTO «PYHK�HH t (a) npHHHMaeT H8.HMeHhillee 3HaqeHHe

npH a, p8BHOM cpe�HeMY apH«pMeTHqeCKOMY Ha60pa Xl' X
2 '

X
3 ' ..., Xn.
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C4. a) Ha HOBoro,D;HeM npa3,D;HHKe 6hIJ1o MHoro AeTeH. .D:e,D; MOp03 no-

,D;apHJI HM MHOro KOHcpeT. ECJIH KaRHe-TO ,D;BOe BH,D;HT, qTO Y HHX

KOHcpeT He nopoBHY, HO BMeCTe qeTHOe KOJlHqeCTBO, TO OHH AeJlHT

HX MemAY co6oH nopOBHY. 3aTeM e�e KaRHe-TO ,D;Boe MOryT TaKme

pa3,D;eJlHTb CBOH KOH«peThI nopoBHY. H TaR ,D;aJIee. MomeT J1H CJlY-

qHTbCH TaR, qTO B KaROH-TO MOMeHT Y Kam,D;OrO pe6eHKa OKameT-

CR CTOJlbKO me KOHcpeT, CKOJlbKO 6hIJIO Y Hero B CaMOM HaqaJIe?

6) O,D;H�h1 reOMeTp HaqepTHJI Ha ,D;OCKe MHoroyroJlbHHK. 3aTeM

OH CTep ,D;Be COCe,D;HHe HepaBHhle CTOpOHhI H 38.MeHHJI HX ABYMH

PaBHhlMH. 3aTeM OH TO me C8.Moe npo,D;eJl8JI C ,D;pyrHMH COCe,D;HHMH

HepaBHhlMH CTOpoH8.MH H TaR ,D;8JIee
-

KWK,D;h1H pa3 38.MeHHJI ABe

HepaBHhle coceAHHe CTOpOHhI ABYMR paBHhIMH no AJlHHe. .D:oKamH-

Te, qTO, AeiicTBYH TaRHM 06pa30M, reOMe1'p HHKorAa He CMomeT

nOJl}"lHTb MHoroyrOJlbHHK, KOTOphlH nO,D;o6eH nepBOHaqaJIbHOMY.

C5. a) CeJlo BhlTHHYTO B,D;OJlb npHMOH ,D;OporH. B ceJle Bcero n AOMOB,

KOTophle CTOHT BAOJlb 060qHHhI, HO Ha pa3HOM paCCTOHHHH OT

3HaRa, 0603HaqalO�ero HaqaJIO HaCeJleHHOrO nYHKTa. IIepBhlH

AOM CTOHT Ha paCCTOHHHH Xl M OT 3HaRa, BTOPOH
-

Ha paCCTO-

HHHH X
2

M H T. ,D;., nOCJle,D;HHH, n-H ,D;OM CTOHT Ha paCCTOHHHH

X
n

M OT 3Toro 3HaKa. BhlJlO pemeHO nOCTpOHTb HOBoe 3,D;aHHe no-

qThI B38.MeH 06BeTmaBmero CTaporo, HO TYT nOqTaJIbOH 3aHBHJI,

qTO cTapoe 3,D;aHHe pacnOJlOmeHO HeY,D;06HO, nOCKOJlbKY, 06XO,D;H

Bce n ,D;OMOB C ra3eTaMH H nHCbM8.MH, OH TpaTHT CJlHmKOM MHO-

ro BpeMeHH. Ha KaROM paCCTOSlHHH OT 3HaRa, 0603Haq81O:w;ero
..

HaqaJIO HaCJleHHOrO nYHKTa, CJle,D;Y�T nOCTaBHTb HOBoe 3,D;aHHe

nOqThI, qT06h1 CYMMapHoe paCCTOHHHe OT Hero ,D;O Bcex AOMOB

OKa38J10Cb HaHMeHbmHM?

6) CeJlo BhlTSIHYTO B,D;OJlb npHMoro mocce. B ceJle Bcero n ,D;OMOB,

KOTophle CTOHT B,D;OJlb 060qHHhI, HO Ha pa3HOM paCCTOSlHHH OT

3HaKa, 0603HaqalO�ero HaqaJIO HaCeJleHHOrO nYHKTa. IIepBhlH

�OM CTOHT Ha paCCTOHHHH Xl M OT 3HaKa, BTOpOH
-

Ha paCCTO-

HHHH X
2

M H T. ,D;., nOCJleAHHH, n-H AOM CTOHT Ha paCCTOH-

HHH X
n

M OT 3Toro 3HaRa. BhlJlO pemeHO nOCTpOHTb MaqTY C TOq-

KOH ,D;OcTyna Wi -

Fi, qT06h1 06eCneqHTb Bcex mHTeJleH HHTepHe-
TOM. Kor,D;a Bhl6HPaJIH MeCTO AJIH MaqThI, HHmeHep IIeTpoB 3a-

HBHJI, qTO CHJla CHrHaJIa B AOMe 06paTHO nponOp�HOHaJIbHa

KBMpaTY paCCTOHHHH OT 3Toro AOMa ,D;O MaqThI. Ha KaKOM pac-

CTOHHHH OT 3HaKa, 0603Haq81O�erO HaqaJIO HaCeJleHHOrO nYHKTa,

CJle,D;yeT nOCTaBHTb MaqTY, qT06h1 CYMMa KBMpaTOB paCCTOHHHH

,D;O Bcex ,D;OMOB OKa3aJIaCb HaHMeHbmeH?

,'l!)p,IJ,cran'1(J.,,,'t' r...f�/Hbl'< c r l,r.�( rl1K(-l t3epORTHOCTb 155



7.3. CnY'l8MHble onblTbl C P8BHOB03MO)l(HblMM

3neMeHT8pHb lMM COfiblTMRMM

YpoBeH. A

AI. a) Ha «pecTHB8JIe BhIcTynalOT rpynnhI
-

no O,D;HOH OT Kam,D;oii H3

3aHBJleHHhIX CTpaH, Cpe,D;H HHX rpynnhI H3 POCCHH, ARrJlHH H

�p8.H�HH. IIopH,D;oK BhIcTynJleHHH onpe,D;eJlHeTCH mpe6HeM. Ka-

KOBa BepOHTHOCTb Toro, qTO rpynna H3 �paH�HH 6Y,D;eT BhICTY-

naTb nocJle rpynnhI H3 ARrJlHH H nocJle rpynnhI H3 POCCHH?

6) B Oqepe,D;b B CJI}"IaiiHOM nOpH,D;Ke BCTaIOT Tpoe: ARH, OJIH H

IOJlH. K8.KOBa BepOHTHOCTb, qTO ARH OK8JKeTCH He nocJle,D;Heii?

A2. Ha copeBHOBaHHHX no CTpeJlb6e H3 J1YKa BhIcTynaIOT 6 cnopTcMe-

HOB H3 <l>HHJlHH,D;HH, 3 cnopTCMeHa H3 .D:aHHH H 8 cnopTCMeHOB

H3 mBe�HH. IIopH,D;oK CTpeJlb6bI onpe,D;eJlHeTCH mpe6HeM. KaKoBa

BepOHTHOCTb Toro, qTO:

a) BTOphIM no CqeTY 6Y,D;eT BhIcTynaTb cnopTCMeH H3 mBe�HH;

6) nOCJle,D;HHM 6Y,D;eT BhIcTynaTb npe,D;CT8.BHTeJlb �8.HHH?

A3. a) Ha CTOJle J1emHT 32 aK3aMeH�HOHHhIX 6HJleTa no TeopHH Be-

POHTHocTeH. CTY,D;eHT BhIyqHJI OTBeThI Ha Bce BonpOChI, KpOMe

BonpOCOB no TeMe .XoM6HHaTopHKa.. H3BecTHo, qTO BonpOCbI no

aTOH TeMe BCTpeqalOTCH B 12 6HJleTax. CTY,D;eHT cJlyqaHHhIM 06-

pa30M BhI6HpaeT O,D;HH 6HJleT. KaKoBa BepOHTHOCTb Toro, qTO B

aTOM 6HJleTe HeT BonpOCOB no TeMe . KOM6HHaTopHKa. ?

6) B C60pHHKe 6HJleTOB no 6HOJlOrHH Bcero 27 6HJleTOB, B 12 H3

HHX BCTpeqaeTCH Bonpoc no KYPCY 60TaHHKH. HaH�HTe BepOHT-

HOCTb Toro, qTO B CJlyqaiiHO BbI6p8.HHOM 6HJleTe no 6HOJlOrHH He

OKameTCH HH O,D;HOrO Bonpoca no 60TaHHKe.

A4. B qeMnHOHaTe MHpa no «PYT60JlY yqacTBYIOT 32 KOM8.H,D;hI. C no-

MOID;blO mpe6HH HX ,D;eJlHT Ha 8 rpynn no 4 KOMaH,D;hI B Kam,D;OH.

rpynnhI Ha3hIBalOT J1aTHHCKHMH 6YKBaMH OT A ,D;O H. KaKoBa

BepOHTHOCTb Toro, qTO:

a) KOMaH,D;a Bpa3HJlHH OKameTCH B rpynne C;

6) KOMaH,Aa <l>paH� OKameTCH B OAHOH H3 rpynn: A, C, B HJIH H?

A5. �YT60JlbHaH KOMaH,D;a . �H3HK t no Oqepe,D;H npOBO,D;HT ,D;Ba TOBa-

pHID;eCKHX MaTqa C KOM8.H,D;aMH .XHMHK. H . MaTeMaTHK. . B Ha-

qaJIe Kam,D;OrO MaTqa CY,D;bH 6pocaeT MOHeTKY, qT06bI onpe,D;eJlHTb,

KaKaH H3 KOMaH,D; nepBaH 6Y,D;eT BJI�eTb MHqOM. KaKOBa BepOHT-

HOCTb Toro, qTO:

a) KOMaH,D;a .<I>H3HK. BhIHrpaeT mpe6HH poBHO O,D;HH pa3 H3 ,D;BYX;

6) KOMaH,D;a .MaTeMaTHKt BhIHrpaeT mpe6HH XOTH 6hI O,D;HH pa3?
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YpOBeHb B

Bl. B KOMnaHHH COTOBOii CBH3H KJlHeHTY ,D;alOT HOBhIii TeJle«pOHHhIii

HOMep. qeThIpe nOCJle�HHe �H«PPhI HOMepa
-

cJlyqaiiHhIe OT 0

�o 9. KaKoBa BepOHTHOCTb Toro, qTO:

a) nOCJle�HHe ,D;Be �H«PPhI HOMepa cOBn�yr;

6) nOCJle,D;HHe ,D;Be �H«PPhI HOMepa 6y,D;yr pa3J1IAaTbCH Ha e,D;HHH�Y?

B2. B 6aHKe KJlHeHTY BhI,D;81OT HOBYIO 6aHKoBcKYIO KapTY. IIocJle,D;HHe

qeThIpe �H«PPhI HOMepa KapThI cJlyqaiiHhIe. KaKoBa BepOHTHOCTb

C06hITHH:

a) nOCJle,D;HHe qeThIpe �H«PPhI
-

3TO �H«PPhI 0, 1, 2 H 3, H,D;Y�He

B KaKOM-TO npOH3BOJlbHOM nopH�Ke;

6) nOCJle,D;HHe qeThIpe D;H«PPhI H�yr nO,D;pH,D; no B03paCTaHHIO (Ha-

npHMep, 0123 HJlH 4567)?

B3. a) B HOBOrO,D;HHii XOpOBO,D;, B3HBmHCb 3a PYKH, B cJlyqaiiHoM no-

pH,D;Ke BCTaJIH 14 ,D;eTeii, Cpe,D;H HHX OJIH H Cepema. Haii,D;HTe Be-

pOHTHOCTb Toro, qTO OHH OKamYTCH PH,D;OM.

6) 3a KPyrJlhIH CTOJI Ha 9 CTYJlbeB B CJlyqaiiHOM nOpH,D;Ke C�HT-

CH 7 MaJIbqHKOB H 2 �eBOqKH. Haii,D;HTe BepOHTHOCTb TOro, qTO

06e ,D;eBOqKH He oKamyrcH 3a CTOJlOM PH,D;OM.

84. a) B KJlaCCe 26 qeJlOBeK, Cpe,D;H HHX ,D;Ba ,D;Pyra
-

Cepreii H IIa-

BeJl. KJlacc cJlyqaiiHhIM 06pa30M pa36HBalOT Ha ,D;Be paBHhIe rpyn-

nhI. Haii,D;HTe BepOHTHOCTb Toro, qTO Cepreii OKameTCH B Toii me

rpynne, B KOTOpOH OKa3aJICH IIaBeJl.

6) B rpynne 51 TypHCT, H Cpe,D;H HHX TOJlhKO ,D;BOe rOBopHT no-

HcnaucKH. �J1H nocew;eHHH MY3eH rpynny pa36HBalOT cJlyqaii-

HhIM 06pa30M Ha TpH O,D;HHaKOBhIe no qHCJleHHOCTH nO,D;rpynnhI.

K8KoBa BepOHTHOCTb Toro, qTO 06a HcnaHOH3hIqHhIX TypHCTa OKa-

mYTCH B o,D;Hoii nO,D;rpynne?

B5. Cpe,D;H 3K38MeHa�HOHHhIX BonpOCOB eCTb TOJlbKO ,D;Ba, KOTophIe

Cepreii K 3K38.MeHY He BhIyqHJI. Ha 3K3aMeHe Cepreii BhITHrHBa-

eT 6HJleT, B KOTOpOM ,D;Ba Bonpoca. KaKoBa BepOHTHOCTb Toro, qTO

3TO OKamYTCH KaK pa3 3TH ,D;Ba HeBhIyqeHHhIx Bonpoca, eCJlH:

a) Bcero BonpOCOB 12; 6) Bcero BonpOCOB 20?

YpOBeHb C

Cl. KaKoBa BepOHTHOCTb Toro, qTO Cpe,D;H Tpex nOCJle,D;HHX cJlyqaii-

HhIX �H«PP TeJle«poHHoro HOMepa:

a) He 6Y,D;eT O,D;HH8KOBhIX �H«PP;

6) COBn�YT pOBHO ,D;Be �H«PPhI?
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C2. KaKoBa BepOHTHOCTb TOrO, qTO Cpe�H qeThIpeX nOCJle�HHX CJlY-

qaHHhIX D;H«PP cJlyqaiiHoro TeJle«pOHHOrO HOMepa:

a) OKamYTCH TPH O,D;HHaKOBhIe D;H«PPhI;

6) HHKaKHe ,D;Be COCe,D;HHe D;H«PPhI He COBn�YT?

C3. B naKeTe 10 B03,D;ymHhIX mapHKOB, Cpe,D;H HHX 3 KpaCHhIX,

OCTaJlbHhIe 3eJleHhIe. HaH�HTe BepOHTHOCTb Toro, qTO cpe�H

7 cJlyqaHHo BhI6p8.HHhIX mapHKOB:

a) KpaCHhIX 6Y,D;eT MeHee Tpex;

6) OKameTCH OT 4 �o 6 3eJleHhIX mapHKOB.

C4. Y 6a6ywKH 6hIJlO 6 KpaCHhIX, 6 3eJleHhIX H 8 CHHHX qaWeK. 3a

HeCKOJlbKO J1eT BHyqKa Mama pa36HJla 7 cJlyqaHHhIx qameK. Ka-

KOBa BepOHTHOCTb Toro, qTO:

a) H3 KpaCHhIX qameK OCTaJlOCb pOBHO 3 �eJlhIX, a H3 3eJle-

HhIX
-

pOBHO 2;

6) Mama pa36HJIa pOBHO 3 CHHHe qaWKH H pOBHO no 2 3eJleHbIX

H KpacHhIx?

C5. B 6HJleTe J10TepeH .6 H3 49. Bcero 49 HOMepOB, H HrpoK �OJl)KeH

BhI6paTb 6 H3 HHX. 3aTeM npOBO,D;HTCH THpam
-

pa3hIrphIBalOT-

CH cJlyqaHHhIe 6 HOMepOB. AHaJlorHqHO npOBO,D;HTCH JlOTepeH

.5 H3 36.. B KaKOH H3 3THX �BYX JlOTepeH BhIme (H BO CKOJlbKO

pa3) maHC yr�aTb:

a) pOBHO TPH HOMepa;

6) HaH60JlbWee B03MomHoe KOJlHqeCTBO HOMepoB?

,/7.4. OnepaL\MM HSA C06b1TMRMM. AepeBO BepORTHOCTeM.
He3aBMCMMOCTb C06blTMM

�.�, - �-- - - - - .--

YpOBeHb A

AI. a) BapoMeTp H3MepHeT aTMoc«pepHoe ,D;aBJleHHe. KaKoe H3 CJle,D;Y-

IOID;HX C06bITHH HMeeT HaH60JlbwyIO BepoHTHOCTb:

A = {,D;aBJleHHe OT 750 ,D;O 760 MM pT. CT.},
B = {�aBJleHHe He MeHbme 735 MM pT. CT.},

C = {�aBJleHHe 60Jlbme 7 40 MM pT. CT. },
D ..:..- {,D;aBJleHHe OT 755 ,D;O 770 MM pT. CT.}?

6) AHeMoMeTp H3MepHeT CKOpOCTb BeTpa. KaKoe H3 CJle,D;YIO�HX

C06bITHH HMeeT HaH60JlbwyIO BepOHTHOCTb:

A = {CKOpOCTb OT 1 ,D;O 3 M/C},
B = {CKOpOCTb OT 5 �o 7 M/C},

C = {CKOpOCTb He npeBhImaeT 15 M/C},
D = {CKOpOCTb OT 3 ,D;O 10 M/C}?
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A2. a) BepOHTHOCTb Toro, qTO B ropO,D;e K. COJlHeqHhIX ,D;HeH B ro,D;Y

6Y,D;eT 300 HJlH 60Jlbme, p8BHa 0,36. Ha�HTe BepOHTHOCTb Toro,

qTO B CJle,D;yIO�eM ro,D;Y B 3TOM ropO,D;e COJlHeqHhIX ,D;HeH 6Y,D;eT
MeHbme .qeM 300.

6) BepoHTHoCTb Toro, qTO B cJlyqaHHhIH MOMeHT BpeMeHH aTMO-

ccpepHoe ,D;B.BJleHHe B HeKOTopOM ropO,D;e HHme 745 MM pT. CT.,

paBHa 0,53. HaH,D;HTe BepOHTHOCTb Toro, qTO B cJlyqaHHhIH MO-

MeHT BpeMeHH ,D;aBJIeHHe paBHO 745 MM pT. CT. HJlH BhIme 3Toro

3HaqeHHH.

A3. a) B Cpe,D;HeM H3 120 CYMOK, nocTynHBillHx B npO,D;8JKY, 3 CYMKH

HMelOT K8.KOH-J1H60 CKphIThIH ,D;e<})eKT. HaH,D;HTe BepOHTHOCTb

Toro, qTO cJlyqaHHo BhI6p8.HHaH CYMKa OKameTCH 6e3 ,D;ecpeKToB.

6) B Cpe,D;HeM H3 150 nap 06YBH, nocTynHBillHx B npO,D;amy,

3 naphI HMelOT K8.Koii-J1H60 CKphIThIH ,D;e4>eKT. HaH,D;HTe BepOHT-

HOCTb Toro, qTO CJlyqaHHO BhI6p8.HHaH napa OKameTCH 6e3 ,D;e4>eK-

TOB.

A4. B ToprOBOM �eHTpe ,D;Ba O,D;HHaKOBhIX aBTOMaTa no npO,D;8JKe Kocpe.

BepoHTHoCTb Toro, qTO K KOH�Y ,D;HH B O,D;HOM B.BTOMaTe 3aKOH-

qHTCH Kocpe, ,D;J1H K8JK,D;OrO paBHa 0,3. BepoHTHoCTb Toro, qTO

KO<})e 38.KOHqHTCH B 060Hx B.BTOMaTax, paBHa 0,18. HaH,D;HTe Be-

pOHTHOCTb Toro, qTO Ko4>e K KOHIJ;Y ,D;HH:

a) 3aKOHqHTCH B O,D;HOM aBTOMaTe, a B ,D;PyroM OCTaHeTCH;

6) OCTaHeTCH B 060HX aBTOMaTax.

A5. CepreH IIeTpoBHq ryJlHeT no cBoe�y nOCeJlKY. CxeMa ,D;OpOmeK

nOKa38.Ha Ha pHCYHKe. OH HaqHHaeT nporyJlKY B TOqKe S H Ha

K8JK,D;OH pa3BHJlKe C pB.BHhIMH m8.HCaMH BhI6HpaeT J1106ylO cJle�y-

IO�YIO ,D;opomKY (HO He B03Bp�aeTCH). HaH,D;HTe BepOHTHOCTb

Toro, qTO CepreH IIeTpoBHq B KOHIJ;e KOH�OB:

a) npH,D;eT K Mara3HHY;

6) oKaaceTcH OKOJlO KJly6a.
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YpoBeHb B

Bl. a) TepMOMeTp H3MepHeT KOMHaTHYIO TeMnepaTypy. BepOHTHOCTb

Toro, 'tITO TeMnepaTypa OKameTCH He HHme 18°C, paBHa 0,78.

BepoHTHoCTb Toro, 'tITO TeMnepa1'ypa He BhIme 23°C, paBHa 0,63.

HaH,D;HTe BepOHTHOCTb Toro, 'tITO TeMnepaTypa OKameTCH B npe,D;e-

Jlax OT 18°C ,D;O 23°C.

6) B pO,D;,D;OMe H3MepHIOT Bec HOBOpOm,D;eHHoro. BepoHTHoCTb Toro,

'tITO Bec OKameTCH He MeHbme 3 Kr, paBHa 0,87; BepOHTHOCTb

Toro, 'tITO Bec OKameTCH He 60Jlbme 3 Kr 600 r, paBHa 0,93. HaH-

,D;HTe BepOHTHOCTb Toro, 'tITO Bec cJlyqaHHo BhI6p8.HHOro HOBopom-

,D;eHHOrO OKameTCH B npe,D;eJlRX OT 3 Kr ,D;O 3 Kr 600 r.

B2. BepoHTHoCTb Toro, 'tITO O,D;Ha JlI06aH HOBaH 6aTapeHKa 6paKOB8.H-

HaH, paBHa 0,05 (He3aBHcHMo OT ,D;pyrHX 6aTapeeK). IIoKynaTeJlb
B Mara3HHe BhI6HpaeT CJlyqaHHYIO ynaKOBKY, B KOTOpOH ,D;Be 6a-

TapeHKH. HaH,D;HTe BepOHTHOCTb Toro, 'tITO:

a) 06e 6aTapeHKH oKamyrcH HcnpaBHhIMH;

6) XOTH 6hI O,D;Ha 6aTapeHKa OK8JKeTCH HCnpaBHoH.

B3. B Mara3HHe CTOHT ,D;Ba 6aHKoMaTa, pa60T8.IO�He He3aBHCHMO ,D;pyr

OT ,D;pyra. Kam,D;hIH H3 HHX MomeT OKa3aThCH HeHcnpaBHhIM C Be-

pOHTHOCTblO 0,08 He3aBHCHMO OT ,D;Pyroro. HaH,D;HTe BepOHTHOCTb

Toro, 'tITO:

a) 06a 6aHKOMaTa HcnpaBHhI;

6) XOTH 6hI O,D;HH H3 6aHKOMaTOB HcnpaBeH.

84. CepreB IIeTpoBH'tI ryJlHeT no CBoeMY noceJlKY. CxeMa ,D;OpomeK

nOKa3aHa Ha pHCYHKe K 3�a'tle A5. OH Ha'tlHHaeT nporyJlKY B

TO'tlKe S H Ha Kam,D;OH pa3BHJlKe C paBHhIMH maHcaMH BhI6HpaeT

JlI06yIO CJle,D;YIO�YJO ,D;OpomKY (HO He B03Bpa�aeTCH). HaH,D;HTe

BepOHTHOCTb Toro, 'tITO:

a) CepreH IIeTpoB� B KOH�e KOH�OB np�eT Ha mKOJlbHhIH ,D;BOp;

6) CepreH IIeTpoBH'tI B KOH�e KOH�OB OK8JKeTCH Ha JlYry.

B5. a) QT06hI npoBTH B CJIe,D;YJO�HH Kpyr copeBHoBaHHH, «pYT60Jlb-
HOB KOMaH,D;e HymHo Ha6paTb XOTH 6hI 4 O'tlKa B ,D;BYX Hrpax.

ECJlH KOMa�a BhIHrphIBaeT, OHa nOJlyqaeT 3 O'tlKa, B cJlyqae HH-

'tIbeH - 1 O'tlKO, eCJlH rrpOHrphIBaeT
- 0 O'tlKOB. Haii,D;HTe BepOHT-

u u

HOCTb Toro, 'tITO KOMaH,D;e Y,D;aCTCH BhIHTH B CJle,D;YIO�HH Kpyr co-

peBHoBaHHH. C'tIHTaHTe, 'tITO B Kam,D;OH Hrpe BepOHTHOCTH

BhIHrphIllia H npOHrphIma O,D;HH8.KOBhI H paBHhI 0,4.

6) QT06hI nocTynHTb Ha Cne�H8JIbHOCTb .Mem,D;YHapO,D;HhIe OTHO-

meHHHt, a6HTYPHeHT ,D;OJlmeH Ha6paTb Ha Era He MeHee 68 68JI-
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.. u

J10B no Kam,D;OMY H3 Tpex npe,D;MeTOB
-

MaTeMaTHKa, PYCCKHH

H3hIK H HHOCTpaHHhIH H3hIK. QT06hI nocTynHTb Ha CneIJ;H8JIb-

HOCTb .TaMomeHHoe ,D;eJlo., HymHo Ha6paTb He MeHee 68 68JIJIOB
.. u

no KaJR,D;OMY H3 Tpex npe,D;MeTOB
-

MaTeMaTHKa, PYCCKHH H3hIK

H 06m;ecTB03HaHHe. BepoHTHoCTb Toro, tlTO a6HTypHeHT P. nOJlY-

tlHT He MeHee 68 68JIJlOB no MaTeMaTHKe, p8BHa 0,6, no PYCCKO-

MY H3hIKY
-

0,7, no HHOCTp8.HHOMY H3hIKY
- 0,5 H no 06m;e-

CTB03HaBHIO
-

0,6. HaH,D;HTe BepOHTHOCTb Toro, tlTO P. CMomeT

nocTynHTb XOTH 6hI Ha O,D;HY H3 3THX CneIJ;H8JIbHOcTeH.

YpOBeHb C

Cl. BpocalOT O,D;HOBpeMeHHO tleThIpe CHMMeTpHtlHhIe Hrp8JIbHhIe KO-

CTH. HaH,D;HTe BepOHTHOCTb C06hITHH:

a) XOTH 6hI Ha O,D;HOH H3 KOCTeH BhInaJIO MeHee 4 O'tlKOB;

6) Cpe,D;H BhIIIaBWHX O'tlKOB eCTb tlHCJla 1, 2 H 3.

C2. a) B ropo�e K. 55% B3pOCJlOro HaCeJleHHH
-

meH�HHhI, 60%

H3 HHX pa60TaeT. HaH�HTe BepOHTHOCTb Toro, tlTO cJlyqaHHo BhI-

6paHHhIH IIPH Ollpoce HaCeJleHHH mHTeJlb ropO,D;a K. OKa3aJICH

J1H60 Mym'tlHHOH, J1H60 Hepa60T81Om;eH meHm;HHOH.

6) B ropO,D;e K. 48% B3pOCJlOro HaCeJleHHH
-

MymtlHHhI, 75%

H3 HHX pa60TaeT. HaH�HTe BepOHTHOCTb Toro, tlTO cJlyqaHHo BhI-

6paHHhIH npH onpoce HaCeJleHHH mHTeJlb ropO,D;a K. OKa38JICH

J1H60 meH�HHoH, J1H60 pa60TalO�HM MymtlHHoH.

C3. BaHH 6pocaeT MOHeTY n + 1 pa3, a TaBH -

n pa3.

a) KaKoe c06hITHe 60Jlee BepOHTHO: 'tI.TO y BaHH H y TaBH OpJlOB

BhIIIa,AeT nopOBHY HJlH tlTO Y BaHH BhIna,AeT Ha O,D;HOrO opJla

60JlbWe, 'tIeM y TaBH?

6) K8.KOBa BepOHTHOCTb Toro, tlTO y BaHH OpJlOB BhIna,AeT 60Jlb-

we, tleM y T8.HH?

C4. TpH HrpOKa HrpalOT B TaKYIO Hrpy: KaJR,D;hIH 6pocaeT Hrp8JIbHYIO

KOCTb. HrpoK nOJlyqaeT npH3, eCJlH OH BhI6poCHJI 'tIHCJlO OtiKOB,

KOTopoe He y�8JIOCb BhI6poCHTb HHKOMY 60JIbwe.

a) KaKOBa BepOHTHOCTb Toro, tlTO nepBhIH HrpOK nOJl}"lHT npH3?

6) K8.KOBa BepOHTHOCTb Toro, tlTO XOTb KTO-TO nOJl}"lHT npH3?

C5. a) BceM naIJ;HeHTaM C nO,D;03peHHeM Ha O,D;HY H3 TpOnHtleCKHX J1H-

XOpa,AOK ,D;eJlalOT aHaJIH3 KpOBH. ECJlH aH8JIH3 BhIHBJlHeT BHPYC

J1HXOpa,AKH, TO pe3YJlbTaT aHaJIH3a nOJlOmHTeJlbHhIH. Y 60JlbHhIX
U .. U

J1HXOpa,AKOH naIJ;HeHTOB aH8JIH3 ,D;aeT nOJlOmHTeJlbHhIH pe3YJlbTaT

C BepOHTHOCTblO 0,9. ECJlH J1HXOpa,AKH HeT, TO 8.HaJIH3 MomeT

,D;aTb J10mHhIH nOJlOmHTeJlbHhIH pe3YJlbTaT C BepOHTHOCTblO 0,02.
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H3BeCTHO, tlTO Y na�HeHTOB C nO�03peHHeM Ha J1HXOP�KY aHa-

J1H3 OKa3hIBaeTCH nOJlOmHTeJlhHhIM B 19,6% cJlyqaeB. HaHAHTe

BepOHTHOCTh Toro, tlTO n�HeHT C nO�03peHHeM Ha J1HXOP�KY

,D;eHcTBHTeJlhHO 60JleH.

6) ABToMaTHtieCKaH J1HHHH H3rOTaBJlHBaeT 3apH�HhIe YCTpoHcTBa

,D;J1H TeJle«p0HoB. H3BecTHo, tlTO 97% HeHcnpaBHhIX YCTPOHCTB 06-

HapymHBalOTCH npH KOHTpOJle KatleCTBa npO�YK�HH H tlTO CHCTe-

Ma KOHTpOJlH omH60tlHO 6paKyeT 1 %

HcnpaBHhIX YCTPOHCTB.
Y CTpoHcTBa, KOTophIe He 3a6paKOB8.HhI, yn8.KOBhIB8JOTCH H nocTY-

n810T B npO�8JKY. H3BeCTHO TaKme, tlTO Bcero B npO�8JKY nocTY-

naeT 95% Bcex BhInym;eHHhIx YCTpOHCTB. HaH,D;HTe BepOHTHOCTh

Toro, tlTO CJlyqaHHO BhI6paHHoe CXO�Hm;ee C aBTOMaTHtiecKoH J1H-

HHH. YCTpoHCTBO HeHCnpaBHO. Pe3YJlhTaT OKpyrJlHTe �o ThICH'tIHhIX.

7.5. YcnOBH8R BepORTHOCTb.

Cl)opMyna nonHOM BepORTHOCTM

YpOBeHb A

AI. a) IIpaBHJlLHYIO HrpaJIhHYIO KOCTh 6pocalOT �Bam�hI. CYMMa BhI-

naBmHX OtiKOB paBHa 8. HaH�HTe BepOHTHOCTL C06hITHH:

a) B nepBhIH pa3 BhInaJIO He 60Jlhme tleM 5 OtiKOB;

6) npH nepBOM 6pocKe BhInaJIO 60Jlhme OtiKOB, tleM npH BTOpOM.

A2. CHMMeTpHtlHYIO MOHeTY no�6pachIBalOT TPH pa3a. HaH�HTe Bepo-

HTHOCTh Toro, tlTO BhInaJIO poBHO �Ba opJla, eCJlH H3BeCTHO, tlTO:

a) npH BTOpOM 6pocKe BhInaJI opeJl;

6) He Bce TPH pa3a BhInaJI opeJl.

A3. B copeBHOBaHHHX yqacTBYIOT 18 rHMHaCTOK: 6 -

H3 mBe�HH,

5 -

H3 HopBerHH, OCTaJIhHhIe
-

H3 POCCHH. IIopH�oK BhICTY-

nJleHHH onpe�eJlHeTCH mepe6heBKoH. IIepBoH BhInaJIO BhIcTynaTh

cnopTCMeHKe H3 POCCHH. KaKoBa BepOHTHOCTh Toro, tlTO:

a) TpeTheH no nopH�KY 6y�eT BhIcTynaTh rHMHaCTKa H3 mBe�HH;

6) nOCJle,D;HeH Tome 6y�eT BhIcTynaTh rHMHaCTKa H3 POCCHH?

A4. a) CHMMeTpHtlHYIO MOHeTY 6pocalOT �Ba)K,D;hI. H3BeCTHO, tlTO npH

O�HOM H3 6pOCKOB BhInaJI opeJl. KaKOBa BepOHTHOCTh Toro, tlTO B

,D;PyroH pa3 Tome BhIn�eT opeJI?

6) B ceMhe ,D;BOe ,D;eTeH. H3BecTHo, tlTO O,D;Ha H3 HHX
-

�eBOtiKa.

KaKoBa BepOHTHOCTh Toro, tlTO �PyroH pe6eHoK
- MaJIhtlHK?

CtlHTaHTe, tlTO pom�eHHH MaJIhtlHKa H �eBOtiKH paBHOB03-

MomHhI .
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A5. a) B rpynne �eTCKoro c�a 25 'tIeJlOBeK, H3 HHX 11 -

MaJIb'tlHKH.

Cpe�H MaJIb'tlHKOB 5 rOJly60rJla3hIX, a cpe�H �eBO'tleK 6 rOJly60-
rJla3bIX. KaKoBa BepOHTHOCTb Toro, 'tITO cJlyqaHHo BbI6paHHbIH

BocnHTaHHHK H3 3TOH rpynnbI OKameTCH rOJly60rJla3bIM?

6) B 8 KJlaCCe 30 yqeHHKoB, H3 HHX 13 -

�eBOqKH. Cpe�H MaJIb-

'tIHKOB TOJlbKO 2, a cpe�H �eBO'tleK TOJlbKO 4 HMelOT OD;eHKY . 5.

no MaTeMaTHKe. KaKoBa BepOHTHOCTb Toro, 'tITO cJlyqaHHo BbI-

6paHHbIH yqeHHK KJlaCCa HMeeT OD;eHKY .5. no MaTeMaTHKe?

YpoBeHb B

Bl. 113 KJlaCCa, B KOTOpOM 13 MaJIb'tlHKOB H 15 �eBO'tleK, cJlyqaHHbIM

06pa30M BbI6paJIH O�Horo yqeHHKa. OKa3aJIOCb, 'tITO 3TO �eBOqKa.

KaKoBa BepOHTHOCTb Toro, 'tITO npH 3TOM YCJlOBHH cJle�YIOID;HH

cJlyqaHHo BbI6paHHbIH yqeHHK:

a) Tome OKameTCH �eBO'tlKOH;

6) OKameTCH MaJIb'tlHKOM?

B2. a) Ha KOH<}>epeHD;HIO npHeXaJIH �eJleraD;HH H3 ropO�OB A. H B.

B �eJlera�HH ropo�a A. 60% -

meHID;HHbI, a B �eJleraD;HH ro-

po�a B. meH�HH pOBHO nOJlOBHHa. B nepBbIH �eHb BbI6HpalOT

npe�Ce�aTeJlH. �J1H 3Toro C nOMO�blO mpe6HH CHa'tlaJIa BbI6Hpa-
lOT ropo�, a nOTOM

-

Tome C nOMOID;blO mpe6HH
-

O�Horo npe�-

CT8.BHTeJlH H3 �eJleranHH 3Toro ropO,D;a. KaKOBa BepOHTHOCTb

Toro, 'tITO npe�Ce�aTeJleM 6y�eT H36paHa meH�HHa?

a) Ha KOH<PepeHD;H1O npHeX8.JIH �eJIer�H H3 06J1aCTeH A. H B. -

CeJlbCKHe H ropO�CKHe mHTeJlH. B �eJler�HH 06J1aCTH A.

800/0 -

ropomaHe, a B �eJleranHH. 06J1aCTH B. ropomaH pOBHO

�Be TpeTH. QT06hI BbI6paTb npe�Ce�aTeJlH KOH<}>epeHD;HH, CHa'tlaJIa

C nOMO�blO mpe6HH BbI6HpalOT 06J1aCTb, a nOTOM
-

Tome C no-

MO�blO mpe6HH
-

O�Horo npe,D;CTaBHTeJlH H3 �eJleraD;HH 3TOH

06J1aCTH. KaKOBa BepOHTHOCTb Toro, 'tITO npe,D;Ce,D;aTeJleM 6y�eT

H36paHa meH�HHa
- CeJlbCKHH mHTeJlb?

B3. a) B J1eBOM KapMaHe 6plOK y CepreH ,D;Be MOHeTbI no 5 p. H O�Ha

MOHeTa 10 p., a B npaBOM KapMaHe
-

�Be MOHeTbI no

10 p. H O�Ha MOHeTa 5 p. Kor�a CepreH BemaJI 6plOKH B mKa<}>,

H3 O�Horo H3 KapMaHOB BbInaJIa MOHeTa �OCTOHHCTBOM 10 p. Ka-

KOBa BepOHTHOCTb Toro, 'tITO OHa BbInaJIa H3 J1eBOrO KapMaHa?

6) B J1eBOM KapM8.He 6plOK y AH�peH J1emHT TPH MOHeTbI no 2 p.

H O�Ha MOHeTa 5 p., a B npaBOM KapM8.He
-

�Be MOHeTbI

no 2 p. H TPH MOHeTbI no 5 p. Kor�a AH�peH BeIIIaJI 6plOKH B

mKa<}>, H3 O�Horo H3 KapM8.HOB BbInaJIH �Be MOHeTbI: 2 p. H 5 p.

K8KOBa BepOHTHOCTb Toro, 'tITO OHH BbInaJIH H3 np8.Boro KapM8.Ha?
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84. a) TecT no HCTOpHH C,D;8JIH 80% yq�HXCH mKOJlhI, a TeCT no

XHMHH
- 70% yqa�HXCH. ITpH 3TOM H3BeCTHO, tlTO TeCT no XH-

MHH C,D;8JIH 77% Tex, KTO ycnemHo C,D;8JI TeCT no HCTOpHH. HaH-

�HTe ,D;OJlIO Tex, KTO C,D;8JI TeCT no HCTOpHH, Cpe,D;H Tex, KTO C�aJI

TeCT no XHMHH.

6) TecT no 06�ecTB03HaHHIO C,D;8JIH 90% yqa�HxcH mKOJlhI, a

TeCT no XHMHH C,D;8JIH 70% yqaW;HXCH. IIpH 3TOM H3BeCTHO, tlTO

TeCT no XHMHH C,D;8JIH 63% Tex, KTO ycneIDHo C,D;8JI TeCT no 06�e-

CTB03HaHHIO. HaH,D;HTe ,D;OJlIO Tex, KTO C�aJI TeCT no 06�ecTBo-

3H8.HHIO, Cpe,D;H Tex, KTO C,D;8JI TeCT no XHMHH.

B5. a) ITo pe3YJIhTaTaM HCCJle,D;OBaHHH H3BeCTHO, tlTO HOBhIH TeJleBH-

u u

30p HeKOTopOH MO�eJlH B TetleHHe rapaHTHHHoro cpoKa J10MaeTCH

C BepOHTHOCThlO 0,1. Cpe,D;H TeJIeBH30pOB, KOTophIe 6hIJlH B ra-

paHTHHHoM peMOHTe, �OJIH Tex, KOTophIe He J10M81OTCH B TetleHHe

.. u

cJle�YIO�HX Tpex J1eT nocJle OKOHtl8.HHH rapaHTHHHoro cpOKa,

paBHa 45
%

. Cpe.AH TeJleBH30pOB, KOTopbIe He J10MaJIHCh B Tetle-

HHe rapaHTHHHoro cpOKa, �OJIH Tex, KOTophIe cJlymaT 6e3 no-

J10MKH B TetleHHe Tpex nocJle�YIO�HX J1eT, paBHa 75 %
. KaKOBa

BepOHTHOCTh Toro, tlTO cJlyqaHHo BhI6paHHhIH TeJleBH30p 3TOH

MO,D;eJlH nocJle OKOHtlaHHH rapaHTHHHoro cpOKa npocJlymHT 6e3

peMOHTa ,D;OJlhme Tpex J1eT?

6) ITo pe3YJIhTaTaM HCCJle,D;OBaHHH H3BeCTHO, tlTO HOBhIH XOJIO-

�HJlhHHK HeKoTopoH MO�eJlH B TetleHHe rapaHTHHHoro cpOKa J10-

MaeTCH C BepOHTHOCThlO 0,08. Cpe,D;H XOJIO,D;HJlhHHKOB, KOTopbIe

n06hIBaJIH B rapaHTHHHoM peMOHTe, �OJlH Tex, KOTophIe He JIO-

MalOTCH B TetleHHe cJle�YIO�HX nHTH J1eT nocJle OKOHtlaHHH ra-

paHTHHHoro cpOKa, paBHa 55
%

. Cpe,D;H XOJlO�HJlhHHKOB, KOTophIe
u

He J10M8JIHCh B TetleHHe rapaHTHHHoro cpOKa, �OJlH Tex, KOTophIe

cJlymaT 6e3 nOJlOMKH B TetleHHe nHTH nocJle�YIO�HX J1eT, paBHa

800/0. KaKoBa BepOHTHOCTh Toro, tlTO cJlyqaHHo BhI6p8.HHhIH xo-

u u

J10�HJlhHHK 3TOH MO�eJIH nocJle OKOHtl8.HHH rapaHTHHHoro cpOKa

npocJlymHT 6e3 peMOHTa ,D;OJlhme nHTH J1eT?

YpoBeHb C

Cl. B J1eBOM KapMaHe 6plOK y CepreH �Be MOHeThI no 5 p. H O�Ha

MOHeTa 10 p., a B npaBOM KapMaHe
-

�Be MOHeThI no 10 p. H

O�Ha MOHeTa 5 p. Kor�a CepreH BemaJI 6plOKH B illKa«p, H3 o�-

Horo H3 KapMaHOB BhIn8JIH �Be MOHeThI H O�Ha H3 HHX 38.KaTH-

J1aCh no� mKa«p. KaKoBa BepOHTHOCTh Toro, tlTO no� illKa«p 3a-

KaTHJlaCh �ecHTHpy6J1eBaH MOHeTa, eCJlH H3BeCTHO, tlTO BTopaH

BhInaBmaH MOHeTa:

a) �ecHTHpy6J1eBaH; 6) nHTHpy6JIeBaH?
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C2. IIpaBHJlbHYIO HrpaJIbHYIO KOCTb 6pOCalOT HeCKOJlbKO pa3. H3BeCT-

HO, tlTO CYMMa BCeX BbInaBmHX OtiKOB OKa3aJIaCb paBHa 4. HaH-

�HTe BepOHTHOCTb Toro, tlTO 6bIJIO C�eJlaHO:

a) pOBHO TPH 6pocKa;

6) He 60Jlee Tpex 6pOCKOB.

C3. a) (IIapaooKc MOHmu-XoJtJta.) Be�Y�HH HrpbI npe,D;J1araeT yqacT-

HHKY pa3bIrpaTb npH3, KOTOpbIH HaXO�HTCH B O�HOH H3 Tpex

O�HHaKOBbIX C BH�Y Kop060K. HrpoK �OJlmeH BbI6paTb Kop06KY.
3aTeM Be,D;Y�HH y6HpaeT O�HY H3 �BYX OCTaBmHXCH Kop060K, HO

TY, B KOTOPOH npH3a HeT, H npe�JlaraeT HrpOKY O,D;HO H3 �BYX:

J1H60 OCT8BHTb CBOH BbI60p 6e3 H3MeHeHHH, J1H60 H3MeHHTb ero,

YKa3aB Ha TpeTblO Kop06KY. YKamHTe BhIHrpbImHYIO cTpaTerHIO

HrpOKa: MeHHTb BbI60p HJlH HeT. Ha.H�HTe BepOHTHOCTb nOJlyqe-

HHH npH3a npH 3TOH CTpaTerHH.

6) (IIapaooKc aaKJtlOlleHHblx.) Tpoe 3aKJllOtleHHbIX, A., B. H B.,

HMelOT paBHbIe maHCbI Ha nOMHJlOBaHHe. QHH nO�8JIH npomeHHH

o nOMHJlOBaHHH H OT 3HaKOMoro H�3HpaTeJlH Y3H8JIH, tlTO no-

MHJlOBaHbI �Boe H3 HHX, HO H�3HpaTeJlb He CKa3aJI, KTO HMeHHO.

Tor�a A. npOCHT CKa3aTb eMY no ceKpeTY XOTb tlTO-HH6Y�b e�e.

H�3HpaTeJlb CKa3aJI, tlTO npo A. rOBopHTb He 6y�eT, HO TOtiHO

3HaeT, tlTO nOMHJlOBaH B. TYT A. paCCTpOHJlCH, nOCKOJlbKY npe-

2

m�e OH CtlHT8JI, tlTO BepOHTHOCTb ero oCB060m�eHHH paBHa -,

3

a Kor�a OH nOJlyqHJI HH«popMa�HIO 0 nOMHJlOBaHHH B., BepoHT-

1
HOCTb oCB060m�eHHH CHH3HJlaCb �O.

-
-

Be,D;b Tenepb BbI60p
2

Mem�y A. H C. IIpaB JIH A. B CBOHX paccym�eHHHX? qeMY Te-

nepb paBHa BepOHTHOCTb OCB060)K�eHHH A.?

C4. Y 6H3HecMeHa 6bIJI COBeTHHK, KOTOpbIH Ha J11060H npaBHJlbHO no-

CTaBJleHHbIH Bonpoc �aBaJI OTBeT .�a. HJlH .HeT.. IIpH 3TOM co-

BeTHHK ,D;aBaJI BepHbIH COBeT C BepOHTHOCTblO p. O�Ham�bI 6H3-

HeCMeH HaHHJI BTop'oro COBeTHHKa, KOTOpbIH TaKme �aB8JI BepHbIH
COBeT C BepOHTHOCTblO p. ECJlH COBeTHHKH �aB8JIH pa3HbIe OTBe-

TbI, TO 6H3HeCMeH npHHHMaJI pemeHHe C8.M, 6pocaH MOHeTKY:

opeJl
-

�a, pemKa
-

BeT.

a) YBeJlHtlHJlaCb J1H BepOHTHOCTb BepHoro pemeHHH no cpaBHe-

HHIO C TeM BpeMeHeM, Kor�a Y 6H3HeCMeHa 6bIJI O,D;HH COBeTHHK?

ECJlH �a, TO HaCKOJlbKO, eCJlH HeT, nOtieMY?

6) EaK H3MeHHTCH BepOHTHOCTb BepHoro pemeHHH, eCJlH B3HTb

TpeTbero COBeTHHKa H Bcer�a CJle�OBaTb COBeTY 60JlbllIHHcTBa?

ECJlH �a, TO HaCKOJlbKO, eCJlH HeT, nOtieMY?
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C5. a) POBHO I10JlOBHHa HaCeJleHHH OC1'pOBa HeBe3eHHH -

3aH�hI, 8

Bce OCT8JIbHhle
-

KpoJlHKH. ECJlH mHTeJlb OCTpOBa HeBe3eHHH

'tITO-HH6Y,D;b yrBepm,D;aeT, OH BCer,D;a HCKpeHHe BepHT B TO, 'tITO

rOBopHT. IIpH 3TOM 3aii�hI ,D;06poCOBeCTHO 3a6J1ym,D;81OTCH B cpe,D;-

HeM B KWK,D;OM 'tIeTBepTOM cJlyqae, a KpoJlHKH ,D;06pocOBeCTHO 3a-

6J1ym,D;81OTCH B cpe,D;HeM B K�OM TpeTheM cJlyqae. O�HWKAhI B

�eHTp OCTpoBa BhlmeJI 3BepL H 3aKPHq8JI: .51 He 38J1�!. IIoMOJl-

'tI8JI H rpYCTHO npoH3Hec: .51 He KpoJlHK.. KaKOBa sepoSTHOCTb

Toro, QTO OH Bce me 3aH�?

6) POBHO TpeTb HaCeJIeHHH ropo�a
-

JlHIICHKH, OCT8JILHhle
-

JlOnCHKH. OHH HHKOr,D;a He OOM8.HhlBaIOT, HO MOryT omH6aTbCH.

JIHIICHKH omH681OTCH B cpe,D;HeM B K�OM TpeTbeM cnyqae, a

JlOIlCHKH omH6aIOTCH B K�OM qeTBepTOM cnyqae. O,D;HlUK,D;h1 K

paTyme BhlmeJl O,D;HH H3 mHTeJleii H 3aKPHQ8JI: .51 He J1HnCHK!.

3aTeM OH nO,D;}TM8JI H CKa38JI: .51 He JlOIlCHK.. KaxoBa BepoHT-

HOCTb TOro, QTO 'OH Bce me JlHncHK?

/7.6. He38BMCMMble McnblT8HMR,
YK838BBe. B 38.Aa.Qax 3Toro pa3,D;eJla I1pH He06xo�HMocTH HC-

I1oJlb3yiiTe ,D;JlH paCQi!ToB Ta6J1B�y 'tIHCeJl C: (TpeyrOJlbHHK IIa-

CK8JIH) H K8JIbKYJlHTOp HJlH KOMIIbIOTep.

TpeyroJlbHHK IIacK8JIH

k

o

Ypo8eH. A

AI. CHMMe1'pIfqHyIO MOHeT}' 6POCaIOT ,D;O Tex I10p, I10Ka He BhlII�eT

opeJl. HaibHTe BepoHTHOCTb Toro, 'liTO IIOTpe6yeTcH C�eJlaTh:

a) pOBHO TPH 6pocKa; 6) 60Jlbme QeThlpex 6pocKOB.
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A2. HrpaJIhHYJO KOCTh 6pOCaIOT AO TeX nop, nOKa Ha HeH He Bhln�eT

6 OqKOB. HaHAHTe BepOHTHOCTh Toro, qTO nOTpe6yeTcH CAeJIaTh:

a) pOBHO TPH 6pocKa;

6) 60JIhme Tpex 6pOCKOB.

A3. CTpeJIOK CTpeJIHeT no MHmeHH AO Tex nop, nOKa He nopa3HT ee.

H3BeCTHO, qTO BepOHTHOCTh non�aHHH npH KamAOM OTAeJIhHOM

BhlCTpeJIe paBHa p
= 0,6. HaHAHTe BepOHTHOCTh Toro, qTO CTpeJI-

KY nOTpe6yeTcH:

a) pOBHO TPH BhlCTpeJIa, qT06h1 nopa3HTh MHmeHh;

6) OT qeThlpeX AO nHTH nonhlTOK.

Pe3YJIhTaT npH He06xoAHMOCTH oKpyrJIHTe AO ThlCHqHhlX.

A4. OJIH nhlTaeTCH OTnpaBHTh CMC-co06�eHHe nOAPyre H3 JIeca.

CBH3h B JIecy CJIa6aH, n03TOMY npH KamAoH OTAeJIhHOH nonhlTKe

CMC-co06�eHHe MomeT 6h1Th OTnp8BJIeHO C BepOHTHOCThIO 0,1.

TeJIe«poH AeJIaeT nOCJIeAOBaTeJIhHhle H HeaaBHCHMhle nonhlTKH AO

Tex nop, nOKa CMC-co06�eHHe He 6YAeT OTnp8BJIeHO, HO He 60-

JIee 10 nonhlTOK. ECJIH Bce 10 nonhlTOK HeYAaqHhI, TeJIe«poH co-

06�aeT 0 TOM, qTO CMC-co06m;eHHe OTnp8BHTh He YAaJIOCh. Ka-

KOBa BepOHTHOCTh C06h1THH:

a) CMC-co06m;eHHe He 6YAeT OTnp8BJIeHO;

6) CMC-co06m;eHHe 6YAeT OTnpaBJIeHO He n03me, qeM C nHTOH

nonhlTKH?

Pe3YJIhTaT npH He06xOAHMOCTH oKpyrJIHTe AO COThlX.

A5. Kopa6eJIhHaH apTHJIJIepHHCKaH CHCTeMa AeJIaeT BhlCTpeJI no �eJIH.

ECJIH �eJIh He nopameHa, CHCTeMa �eJIaeT BTOpOH BhlCTpeJI. Be-

pOHTHOCTh nopw«eHHH �eJIH npH KamAoM OTAeJIhHOM BhlCTpeJIe

p8BHa p
= 0,7. HaHAHTe BepOHTHOCTh Toro, qTO �eJIh:

a) 6YAeT nopameHa BTOphlM BhlCTpeJIOM;

6) He 6YAeT nopameHa.

Ypo8eH. B

Dl. CTpeJIOK Ha TpeHHpOBKe CTpeJIHeT no MHmeHH AO Tex nop, nOKa

He c06heT ee. Y CTpeJIKa Bcero 10 naTpOHOB. HaHAHTe BepOHT-

HOCTh Toro, qTO MHweHh 6YAeT nopw«eHa, eCJIH BepOHTHOCTh no-

n�aHHH B MHmeHh npH KamAOM OTAeJIhHOM BhlCTpeJIe paBHa:

a) p
= 0,4; 6) p

= 0,2.

Pe3YJIhTaThI oKpyrJIHTe AO ThlCHqHhlX.

D2. B CJIyqaHHoM onhlTe OAHOBpeMeHHO 6pOCaIOT 9 MOHeT. HaHAHTe

BepOHTHOCTh Toro, qTO Bhln�eT:

a) pOBHO nHTh OpJIOB; 6) pOBHO meCTh pemeK.

PeaYJIhTaThI oKpyrJIHTe AO ThlCHqHhlX.
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B3. BH8TJlOHHCT CTpeJlHeT I10 I1HTH P83J1HqHhIM MHmeHHM. BepOHT-

HOCTh I10p8JKeHHH K8JK�Oii OT�eJlhHOii MHmeHH p8BH8 0, 7 H He

38BHCHT OT pe3YJlhT8TOB I1pe�hI�y�HX BhICTpeJlOB. HaH�HTe Be-

pOHTHOCTh Toro, qTO 6H8TJlOHHCT nop83HT:

8) �Be HJlH TPH MHmeHH; 6) 60JIee Tpex MHmeHeH.

Pe3YJIhT8ThI oKpyrJlHTe �o ThICHqHhIX.

B4. ApTHJlJlepHHCK8H CHCTeMa CTpeJiHeT I10 �eJIH �o nepBoro I10IlMa-

HHH B Hee. BepoHTHoCTh nOIl�8HHH I1PH K8:>K�OM OT�eJlhHOM BhI-

CTpeJle p8BH8 p
= 0,3. K8.Koe H8HMeHhmee qHCJlO CH8pH�OB

�OJl:>KHO 6hITh, qTo6hI BepOHTHOCTh I10p8meHHH �eJlH OK83aJI8Ch:

8) He HHme qeM 0,9; 6) He HH:>Ke qeM 0,99?

B5. B YCJlOBHHX nJlOXOH Mo6HJlhHOH CBH3H (B J1H«pTe, B�aJIH OT CT8H-

�HH) TeJle�H I1pOH3BO�HT cepHIO nOCJle�OB8TeJlhHhIX I10nhITOK

OTnp8BHTh CMC-coo6m;eHHe. KOHCTpyKTOpaM I10CT8BJleH8 3�8qa,

qTo6hI BepOHTHOCTh OTnp8BKH CMC-coo6�eHHH 6hIJl8 He HH:>Ke

qeM 0,9. ,D:eJl8Th "6ecKoHeqHOe QHCJlO I10IlhITOK TO:>Ke HeJlh3H BO

H36e:>K8HHe 38BHCaHHH TeJle«p0H8. H8H�HTe H8HMeHhmee QHCJIO

I10nhITOK, I1PH KOTOpOM I10CT8BJleHH8H 3M8Q8 6y�eT BhIIIOJlHeH8,
u u

eCJlH BepOHTHOCTh ycnexa B K8:>K�OH OT�eJIhHOH I10IlhITKe p8BH8:

a) 0,01; 6) 0,005.

YpOBeH. C

Cl. IIpoH3Bo�HTcH cepHH O�HH8.KOBhIX He38BHCHMhIX HCIIhITaHHH �o

�OCTH:>KeHHH I1epBOrO YCIIeX8. BepoHTHoCTb ycnex8 B K8:>K�OM OT-

�eJlhHOM HCIIhITaHHH p8BH8 p, 8 BepOHTHOCTh HeY�8QH p8BH8

q
= 1 -

p. HaH�HTe BepOHTHOCTh Toro, QTO �J1H �OCTH:>KeHHH

ycnex8 I1oTpe6yeTCH:

8) He MeHee k HCIIhITaHHH; 6) OT k �o n HCIIhITaHHH (k < n).

C2. OAH8:>KAhI C3M103J1h IIHIIC
1

I1peAJlO:>KHJI HC88.KY HhlOTOHY Cp8B-

HHTh BepOHTHOCTH HeKOTophIX C06hITHH. BhIQHCJlHTe BepOHTHOCTH

3THX C06hITHH:

8) BhIn�eHHe XOTH 6hI O�HOH rp8HH C meCThlO OQKaMH npH 6po-
caHHH 6 HrpaJIhHhIX Ky6HKOB;

6) BhIII�eHHe XOTH 6hI �BYX rpaHeH C meCThlO OQK8MH npH 6po-
C8HHH 12 HrpaJIhHhIX Ky6HKOB.

Pe3YJlhT8ThI oKpyrJlHTe �o COThIX.

1
C3M103J1h IIHnc (Samuel Pepys)

-

lIHHOBHHK aHrJlHHCKOro �MHp8JITeHcTBa. BbIJI tJJle-

HOM H �IDKe npe3H�eHTOM KopoJleBcKoro HayqHoro o6�ecTBa, lIJ1eHOM napJlaMeHTa Be-

JlHK06pHTaHHH.
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C3. Ha O�HOM CaHTe, nOCBH�eHHOM J10Tepee .6 H3 49., HanHcaHO:

«B 8btUZPbtWHbtX Ha60pax HOMep08 3 llemHbtX U 3 HellemHbtX

HOMepa 8Cmpe1lalOmCSl lla�e, lleM JtlO6bte iJpyzue ICoM6uHa14Uu

llemHbtX U HellemHblx. II oamoMY iJJUI, Y8eJtU1leHUSl 8epoSlmHocmu

8btuZpbtWa HYJlCHO 8bt6upamb maICue ICoM6uHa14UU, 8 ICOmOpbtX

p08HO 3 llemltbtX HOMepa U 3 HellemHbtX».

a) BepHo J1H, 'tITO BhIn�eHHe 3 'tIeTHhlX H 3 He'tleTHhlX HOMepOB

60Jlee BepOHTHO, 'tIeM BhlII8;AeHHe J11060ro �pyroro COOTHomeHHH

qeTHhIX H He'tleTHhlX HOMepoB?

6) BepHo J1H, qTO, BhI6HpaH 3 'tIeTHhlX H 3 He'tleTHhlX HOMepa,

MomHO YBeJlH'tIHTh BepOHTHOCTh BhIHrphIma I10 cpaBHeHHIO co

cJlyqaHHhlM Bhl60pOM 6 HOMepoB?

C4. (3aiJalla 0 pa3iJeJte cma8ICu
1

.) .lI:Boe HrpalOT B H.eROTOpylO Hrpy,

COCTOH�YIO H3 OT�eJlhHhlX napTHH. HrpoKH O�HHaKOBO HCKYC-

HhI
-

BepOHTHOCTh n06e�hI Kam�oro B KIDK�OH OT�eJlhHOH nap-

1
THH p8BHa -. II06e�HTeJleM CqHTaeTCH TOT, KTO BhIHrpaeT meCTh

2

I1apTHH. OH nOJlyqaeT �eHemHhlH npH3. IIocJle OKOH'tIaHHH o'tle-

pe�HOH I1apTHH Hrpy npHmJlOCh BHe3anHO npepBaTh. HrpOKH pe-

illHJlH pa3�eJlHTh Mem�y C060H npH3 B T8.KOM oTHomeHHH, B Ka-

ROM OTHOCHTCH HX maHChI Ha n06e�y, KOTopaH cJlyqHJlach 6hI,

eCJlH 6hI Hrpa I1pO�OJlmHJlaCh �O KOH�a. B KaKOM OTHomeHHH

cJle�yeT pa3�eJlHTh npH3, eCJlH H3BeCTHO, 'tITO Hrpa 6h1J1a I1pe-

pBaHa I1PH C'tIeTe:

a) 4 : 3 B nOJlh3Y nepBoro HrpOKa; .

6) 4 : 2 B I10Jlh3Y BToporo HrpoKa?

C5. B CaMOJleTe 2n I1aCCIDKHpOB. Ha ymHH HM npe�J1araeTCH �Ba

6J1IO�a Ha Bhl60p: phI6a C K8pTo«peJleM H KypHD;a C pHCOM. Kam-

�h1H naCCIDKHp C BepOHTHOCThlO 0,5 MomeT I1pe�nO'tleCTh phl6y H

C TaKoH me BepOHTHOCThlO KYPHD;Y. II03ToMY Bcero Ha 60pT 3a-

rpY3HJlH pOBHO no n nop�HH phl6hI H KYPHD;h1. ECJlH naCCIDKHp

XO'tleT Bhl6paTh 6J11O�0, a OHO yme 3aKOH'tIHJlOCh, TO TaKOH nac-

camHp He�OBOJleH.

a) HaH�HTe HaH60Jlee BepOHTHoe 'tIHCJlO He�OBOJlhHhlX naccamH-

pOB.

6) HaH�HTe BepOHTHOCTh Toro, qTO He�OBOJlhHhlX naccamHpOB 6y-

�eT pOBHO CTOJlhKO (HaH60Jlee BepOHTHoe 'tIHCJlO).

1
H3BecTHO, lITO 3Ta a�alla

-

O�Ha Ha HCTOpHlIeCKHX nepBbIX a�all TeopHH Bepo.HTHO-

CTeH. OHa 6hL1Ia peweHa HeaaBHCHMO �pyr OT �pyra BJleaOM IIacK8JIeM H IIhepoM «I»epMa.

npe,lJ,CTaBf1eHV1e ,lJ,aHHbIX. CTan1CTMKa, BepoRTHoCTb 169
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AI.

'tTeHMe rpacl»MKoB peanbHblX 3aBMCMMOCTeA

Ypo8eH. A

Ha pHCYUKe nOKa3aHO H3MeHeHHe TeMnepaTYPhI B03�yxa B Teqe-

HHe Tpex CyrOK. lIo ropH30HTaJIH yKa3aHhI �aTa H BpeMH, no

BepTHKaJIH
-

3HaqeHHe TeMnepaTyphl B rp�ycax �eJlhCHH.

a) Onpe�eJlHTe no PHCYHKY HaHMeHh� TeMnepaTYPY B03�yxa

19 ,D;eKa6pH. OTBeT ,D;aHTe B rp�ycax �eJlhCHH.

6) Onpe�eJlHTe no PHCYHKY HaH60Jlhmym TeMnepaTypy B03,D;yxa

20 �eKa6pH. OTBeT �aHTe B rp�ycax �eJlhCHH.

1

o

-1

-2

-3

-4

-5

-6

-7

00:00 12:00 00:00 12:00 00:00 12:00 00:00

18 ,z:teKa6pR 19 ,z:teKa6pR I 20 ,z:teKa6pR

Ha pHcYHKe nOKa3aHO H3MeHeHHe aTMoccpepHoro ,D;8.BJleHH� B Te-

qeHHe Tpex CyrOK. lIo ropH30HTaJIH YKa3aHhI �HH He�eJlH, no

BepTHKaJIH
-

3HaqeHHH aTMoc<I>epHoro �aBJleHHH B MHJlJlHMe-

Tpax pTyrHoro cTon6a.

a) Onpe,D;eJlHTe no PHCYHKY HaH60Jlhmee 3HaqeHHe aTMoc4>epHoro

�8.BneHHH (B MHJlnHMeTpax pTYTHoro cToJl6a) BO BTOpHHK.

6) Onpe�eJlHTe no PHCYHKY pa3HOCTh Mem,D;Y H8H6oJlhmHM H H8.H-

MeHhmHM 3HaqeHHHMH aTMoc4>epHoro �8.BJleHHH (B MHJlJlHMeTpax

PTYTHoro cTon6a) B cpe�y.

762

760

758

756

754

752

750

00:00 12:00 00:00 12:00 00:00 12:00 00:00

I cpe,z:ta I

A2.

BTOpBHK qeTBepr
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A3. IIpH pa60Te «pOHapHKa 6aTapeHKa nOCTeneHHO paapHmaeTCH, H

HanpH:>KeHHe B 3J1eKTpH'IIeCKOH �enH �HapHKa n�aeT. Ha rpa-

«pHKe nOKa38.Ha 3aBHCHMOCTh HanpHmeHHH B �enH OT BpeMeHH

pa60ThI «pOHapHKa. Ha rOpH30HT8JlhHOH OCH OTMeqeHO BpeMH pa-

60ThI «pOHapHKa B qacax, Ha BepTHK8JlbHOH OCH
-

HanpHmeHHe

B BOJlbTax.

a) OnpeAeJlHTe no rpa«pHKY, 3a CKOJlhKO qaCOB pa60ThI «pOHapHKa

HanpH:>KeHHe yn�� C 1,6 B AO 1 B.

6) OnpeAeJlHTe no rpa«pHKY, Ha CKOJlhKO BOJlhT yn�eT HanpHme-

HHe 3a nepBhle 6 'II pa60ThI 4>oHapHKa.

1,8

1,6

1,4

1,2

1,0

0,8

0,6

0,4

0,2

0,0
o 10 20 30 40 50 60

A4. KorAa C8.MOJleT HaxoAHTCH B ropH30HTaJIhHOM nOJleTe, nOA'heM-

HaH CHJla, AeHcTBYIO�aH Ha KphlJlhH, 38BHCHT TOJIhKO OT CKOPO-

CTH. Ha rpa«pHKe Hao6p8JKeHa 3Ta 3aBHCHMOCTh AJIH HeKoToporo

C8.MOJleTa. Ha OCH a6C�HCC OTKJI&JJ;hlBaeTCH CKOpOCTh B KHJIOMe-

Tpax B qac, Ha OCH 0PAHHaT
-

CHJla B TOHHax CHJlhI.

a) B HeKOTophlH MOMeHT nOA'heMHaH CHJIa p8BHHJlaCh OAHOM: TOH-

He CHJlhI. OnpeAeJlHTe no rpa«pHKY, Ha CKOJlhKO KHJIOMeTpOB BqaC

H�O YBeJlH'tlHTh CKOpOCTh, qTo6h1 nOA'heMHaH CHJla YBeJlHqHJlaCh

AO 4 TOHH CHJlhI.

6) OnpeAeJIHTe no rpa«pHKY, npH KaKoH CKOpOCTH (B KHJlOMeTpax

B qac) nOA'heMHaH CHJla AOCTHraeT 1 TOBBhI CHJlhI.

,

"-
........ -

�

\

--

-

5

4

3

2

1

o

o 100 200 300 400 500

�-�
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A5. Ha pHCYHKe mHpHhIMH TOqKaMH nOKa38.Ha �eHa He4>TH Ha MO-

MeHT 38.KphITHH 6HpmeBhIX TOprOB BO BCe pa60qHe ,D;HH C 4 no

19 anpeJlH 2002 r. ITo ropH30HT8JlH YKa3hIBalOTCH qHCJla MeCH-

�a, no BepTHKaJIH
-

�eHa 6appeJlH He«pTH B ,D;OJlJlapax CIlIA.

.D:JIH HarJI�HOCTH mHpHhIe TOqKH COe,D;HHeHhI JIHHHeH. Onpe,D;e-
JIHTe no PHCYHKY:

a) H8.HMeHhmyIO �eHY He«pTB Ha MOMeHT 38.KphITHH TOproB 3a BeCh

YKa3aHHhIH nepHO,D; (B ,D;OJIJlapax CIlIA 3a 6appeJIh);

6) H8.H60JlhmylO �eHY He«pTH Ha MOMeHT 38.KphITHH ToprOB B ne-

pHO,D; C 9 no 19 anpeJIH (B ,D;OJIJlapax CIlIA 3a 6appeJIh).

27

26,5

26

25,5

25

24,5

24

23,5

23

22,5
4 5 8 9 10 11 12 15 16 17 18 19

\ ) �
\. / '\. � �

\ / , ....... V

'" /
'\. /

,� /
" ./"

Ypo8eH. B

Dl. a) lIo rpa«pHKY «PYHK�HH y
= lex),

B306pameHHoMY Ha pBCYHKe, Haii-

,D;HTe:

1) 3HaqeHHH x, npH KOTOphIX 3Haqe-

HHe y p8.BHO HYJlIO;

2) npoMemYTKB B03paCTaHHH «PYHK-

�BB;

3) 3HaqeHHH x, npH KOTOphIX Y > 0;

4) HaHMeHhmee 3HaqeHBe «PYHK�BB

npH x < o.

6) ITo rpa4)HKY «PYHK� Y
= f(x), H30-

6pameHHoMY Ha pBCYHKe, HaH,D;HTe:

1) 3HaqeHBH x, npH KOTOphIX 3Haqe-

HHe y paBHO HYJlIO;

2) npOMemYTKH B03paCTaHHH «PYHK-

�HH;

3) 3HaqeHHH x, npB KOTOphIX Y > 0;

4) H8.H6oJIhmee 3HaqeHHe «PYHK�HB

npH x > o.

172 rnasa 8
-.�

-..



ITo rpa«pHKY «PYHK�HH y
= f( x), H306pa:>KeHHOMY Ha pHCYHKe,

HaHAHTe:

a) 1) 06J1aCTh

«PYHKD;HH;

2) MHO:>KecTBO

«PYHKD;HH;

3) 3HaqeHHH x, npH KOTO-

phIX 3HaqeHHe Y paDHO -3;

4) npoMemyrKH B03paCTa-

HHH H y6h1BaHHH «PYHKD;HH.

B2. ITo rpa«pHKY «PYHKD;HH Y
= f(x),

HaH,D;HTe:

a) 1) 06J1acTh onpeAeJleHHH

«PYHKD;HH;

2) 3HaqeHHH x, npH KOTO-

phIX 3HaqeHHe Y paBHO 0;

3) HaH60Jlhmee 3HaqeHHe

f( x);

4) npoMe:>KyTKH B03paCTa-

HHH «PYHK�.

r' -'i--

I

-r-r- -T-"�

�
---4

B3.

onpeAeJleHHH

u

3HaqeHHH

r�-
--l-�li

-

-1- �-
-,- r--

_. __-L__ _ _4__
I

H306pameHHOMY Ha pHCYHKe,

6) 1) 06J1acTh onpeAeJleHHH

«PYHKD;HH;

2) 3HaqeHHH x, npH KOTO-

phIX 3HaqeHHe Y paBHO 0;

3) HaH60Jlhmee 3HaqeHHe

f(x);

4) npOMe:>KyrKH y6hIBaHHH

«PYHK�HH.
-

-� -- -

-T Y
.. -

�
- - .

---:-
-1-

,XI

6) 1) 06J1aCTh

«PYHKD;HH;

2) MHO:>KecTBO

«PYHKD;HH;

3) 3HaqeHHH x, npH KOTO-

phIX 3HaqeHHe Y p8BHO 3;

4) npOMe:>KyrKH B03paCTa-

HHH H y6hIB81IHH «PYHKD;HH.

onpe,D;eJleHHH

u

3HaqeHHH

_...�

---+------<

I

Xl

I

I
. I

I ...:._ _ .1 _ __ _ ___�____

I

I

--+��

!____ � .. _ .�___ J _ � ____
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B4. IIo rpa«pHKY «PYHK�HH y
= lex), H306pameHHoMY Ha pHCYHKe,

u

Ha�HTe:

a) 1) 06J1aCTh onpe,D;eJleHHH 6) 1) 06J1acTh onpe,D;eJleHHH

«PYHK�HH; «PYHK�HH;

2) 3HaqeHHH x, npH KOTO- 2) 3HaqeHHH x, npH KOTO-

phIX 3HaqeHHe y paBHO 4; phIX 3HaqeHHe Y p8BHO 6;

3) 3HaqeHHe y npH x = 3; 3) 3HaqeHHe y npH x = 4;

4) Bce 3HaqeHHH x, npH 4) Bce 3HaqeHHH x, npH

KOTOphIX y < 4. KOTOphIX Y < 6.

-

---1 --t-
.- - --t-- --

I

I I

-

--r-'--r---
-

-+-,-
I

--1--

I

--1- -- �

o '0 x

B5. a) 1 HOH6pH KOMnaHHH, npo-

H3BO,D;H�aH KOMnhlOTephI,

06'hHBHJla 06 3MHCCHH (BhIny- 1520

cKe) 8.K�HH KOMnaHHH. 3 HOH-

6PH npe,D;npHHHMaTeJlh npH06-

peJl 60 8.K�HH 3TOH KOMnaHHH.

Ha rpa«pHKe, H306p8JKeHHOM
Ha pHCYHKe, npe,D;CT8.BJleHO H3- 1500

MeHeHHe Kypca 8.K�Hi (no OCH

a6c�Hcc OTKJI�hIB81OTCH qHC-

Jla HOH6pH, CQHTaH OT ,D;HH

3MHCCHH, no OCH 0p,D;HHaT
-

u

CTOHMOCTh O,D;HOH 8.K�HH B PY- 1480

6J1sx). 13 HOH6pH npe,D;npHHH- 1 3 13 21

MaTeJlh npo,D;8JI Bce CBOH

aK�HH. IIpH6hIJIh HJIH y6hITOK

npHHecJla eM}' 3Ta C,D;eJlKa? CKOJlhKO py6J1eii nOJl}"lBJI HJIH nOTepHJI

npe,D;npHHHMaTeJlh B pe3YJlhTaTe 3TOH C,D;eJIKH?
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6) 1 ,D;eKa6p.H KOMnaHH.H, npo-

H3BO,D;.H�8JI aY,D;HOTexHHKY,
3520

06'h.HBHJla 06 3MHCCHH (Bhlny-

CKe) aK�HH KOMnaHHH. 5 ,D;e-

Ka6pH npe,D;npHHHMaTeJlh npH-

o6peJl 90 aK�Hi 3TOH

KOMnaHHH. Ha rpacpHKe, H30-

6p8JKeHHOM Ha pHCYHKe, npe,D;-
3510

CTaBJleHO H3MeHeHHe Kypca

aK�H:H (no OCH a6C�HCC OTKJla-

,D;h1BaJOTCH qHCJla AeKa6p.H,
CQHTa.H OT ,D;HH 3MHCCHH, no

OCH Op,D;HHaT
-

CTOHMOCTh O,D;-
3500

HOB aK�HH B py6J1.Hx). 1 7 ,D;e-
1 5 1 7 21

Ka6p.H npeAnpBHHMaTeJlh npo-

,D;an Bce CBOH aK�BH. IIpH6h1J1h HJlH y6h1TOK npHHeCJla eMY 3Ta

C,D;eJlKa? CKOJlhKO py6J1eB nOJlyqHJI HJlH nOTep.HJI npe,D;npHHHMa-

TeJlh B pe3YJlhTaTe 3TOH C,D;eJlKH?
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Ypo8eH. C

Cl. a) lIo rpacpHKY «PYHK�HH y
= I(x), H306p8JKeHHoMY Ha pHCYHKe,

u

Ha�HTe:

1) 3HaQeHHe y npH x = 5;

2) H8.H6oJlhmee 3HaQeHHe y npH x E [4; 10];

3) 3HaQeHBH C, npH KOTOphlX np.HMaH y
= C HMeeT C rpa«pHKoM

cpYHK�HH He 60Jlee ,D;BYX 06�Hx TOqeK.
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6) lIo rpacpHKY cpYHK�HH y
= I(x), B306pameHHoMY Ha pBCYHKe,

u

HaH,D;HTe:

1) 3HaQeHHe y npH x = -7;
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2) H8.HMeHbmee 3HaqeHHe y npH x E [-13; -10];

3) 3HaqeHHH c, npH KOTOphlX npHMaR y
= C HMeeT C rpacpHKoM

CPYHK�HH He MeHee �X 06�HX TOqeK.

C2. <J»yHK�H Y
= f( x) 3MaHa rpacpHKOM, H306pameHHhIM Ha pHCYHKe.

a) 1) H� KOpHH ypaBHe-

HHH f(x) = -3.

2) HaBAHTe qHCJlO KopHeB

yp8BHeHHH f(x) = C B 38BH-

CHMOCTH OT c.

I

i
I I

---f

I

C3. a) TypHCT C06p8JICH B noxOA.

B nOXOAe OH C,D;eJl8JI ABa npH-

B8Jla H nocJle BToporo npHB8Jla

BepHYJlCH Ha Typ6a3Y. Ha PH-

CYHKe H306pameH rpacpHK ABH-

meHHH TypHCTa (no ropH30H-

T8JlbHOB OCH OTKJI�h1BaeTCH

BpeMH B qacax, no BepTHK8Jlb-

HOB -

paccToHHHe OT Typ6a3h1
B KHJlOMeTpax). HCnOJlb3YH

rpacpHK, OTBeTbTe Ha BonpOChI.

1) CKOJlbKO BpeMeHH TypHCT

nOTpaTHJI aa npHB8JlhI?

-�
/'
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6) 1) H�HTe KOpHH yp8.BHe-

HHH f(x) = 3.

2) H�HTe qHCJlO KopHeB

yp8BHeHHH f(x) = C B 3aBH-

CHMOCTH OT c.

x
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2) C KaKOH CKOpOCTblO OH meJI OT nepBoro AO BToporo npHBa-

J1a?

3) KaKOBa cpeAHHH CKOpOCTb TYPHCTa 3a Bce BpeMH ABHmeHHH

(BpeMH Ha npHB8JlhI He }"IHThlBaTb)?

6) TypHCT C06p8JICH B nOXOA. B noxOAe OH CAeJl8JI ,D;Ba npHB8Jla

H nocJle BToporo npHB8Jla BepHYJlCH Ha Typ6a3Y. Ha pHCYHKe

H306pameH rpa4»HK ABHmeHHH

TypHCTa (no ropH30HT8JlbHOH
OCH OTKJI�h1BaeTCH BpeMH B

qacax, no BepTHK8JlbHOH

paCCTOHHHe OT Typ6a3h1 B KH-

J10MeTpax). HcnOJlb3YH rpa-

4»HK, OTBeTbTe Ha BonpOChI.

1) CKOJlbKO BpeMeHH TypHCT

nOTpaTHJI Ha npHB8JlhI?

2) C K8.KOH CKOpocTblO OH meJl

OT nepBoro AO BTOporo npHB8Jla?

3) KaKOBa cpeAHHH CKOpOCTb I

TypHCTa 3a Bce BpeMH ABHme- d
HHH (BpeMH Ha npHB8JlhI He L-� I

yqHThlBaTb )?

a) 1 ceHTH6pH npeAnpHHHMaTeJlb npHo6peJl aK�HH mOKOJl�HOH

4»a6pHKH. Ha rpa4»HKe, H306pameHHoM Ha pHCYHKe, npeACTaB-

J1eHO H3MeHeHHe Kypca 3THX

aK�HH (no OCH a6C�HCC

OTKJI�h1BaIOTCH qHCJla ceH-

TH6pH, CqHTaH OT AHH no-
1020

KynKH, no OCH OPAHHaT
-

CTOHMOCTb OAHOH aK�HH B

py6J1HX). OAHaKO KynJleHHhle

aK�HH mOKOJl�HOH 4»a6pHKH
He OnpaBA8JlH omHAaHHH, H 1000

9 ceHTH6pH npeAnpHHHMa-

TeJlb npOA8JI 20% 3TH X aK-

�HH, a 15 ceHTH6pH npOA8JI

OCT8JlbHhle. CKOJlbKO npo�eH-

TOB y6h1TKa npHHeCJla npeA-

npHHHMaTeJlIO 3Ta 6HpmeBaH

onepa�HH?

C4.
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6) 1 oKTa6pa npe,D;npHHHMa-

TeJlb npH06peJl aK�HH qaepa3- 1010

BecOqHOH «}>a6pHKH. Ha rpa-

«}>HKe, H306p�eHHOM Ha

pHcYUKe, npe,D;CT8BJleHO H3Me-

HeHHe Kypca 3THX aK�HH (no
OCH a6C�HCC OTKJl8,AhlBaJOTca 1000

qHCJla OKTH6pH, CqHTaJI

OT ,D;HH nOKynKH, no OCH op-
u

�HHaT CTOHMOCTb O,D;HOH

8.K�HH B py6J1HX). O,D;HaKO KY-

nJleHHhle aK�H He Onp8B,D;8JIH 990

OmH,D;81IHH, H 5 OKTH6pH npe,D;-

npHHHMaTeJlb npO,D;8J1 100/0 1 5 17 21

3THX aK�HH, a 1 7 OKTH6pH

npo�8J1 OCT8JlbHLIe. CKOJlbKO npo�eHTOB y6hITKa npHHeCJl8

npe,D;npHHHMaTeJlIO 3Ta 6HpmeBa.H onep�HH?

C5. a) Ha rpa«}>HKe npe,D;CT8BJleHO H3MeHeHHe Kypca aK�HH OAO

.ABB. (no OCH a6C�HCC OTKJI�hIBaJOTCH qHCJla HIOJlH, a no OCH

Op,D;HHaT
-

CTOHMOCTb O,D;HOH aK�HH B py6J1HX). KaKOH HaH-

60JlbmHH ,D;OXO,D; MOrJla 6h1 npHHeCTH O,D;Ha aK�HH 3a HIOJlb?
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6) Ha rpa«}>HKe npe,D;CT8BJleHO H3MeHeHHe Kypca aK�HH OAO

.SIOH. (no OCH a6C�HCC OTKJI8,AhlB81OTCH qHCJla aBrycTa, a no

OCH op�HHaT
-

CTOHMOCTb O,D;HOH aK�HH B py6J1HX). KaKOH HaH-

60JlbmHH ,D;OXO,D; MOrJIa 6h1 npHHeCTH O,D;Ha aK�HH 3a aBrycT?
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8 . 2. �enble paqMOH8nbHble cl»YHKqM �

YpoBeHIJ A

AI. HaHAHTe HaH60Jlbmee 3HaqeHHe <J>YHK�HH:

a) y
= 7 - 6x -

x
2

; 6) y
= 3 - 2x -

x
2

.

A2. HaHAHTe HaHMeHbmee 3HaqeHHe <J>YHK�HH:

a) y
= 2X2 - 4x + 7; 6) y

= 3x
2

+ 6x + 1.

A3. HaHAHTe HaH60Jlbmee 3HaqeHHe <J>YHK�HH:

a) y
= -5x

2
- lOx -

7; 6) y
= -4X2 + 8x + 3.

A4. HaHAHTe npOMemYTOK y6h1B8.HHH <J>YHK�HH:

a) y=-4+7x-3x
2

; 6) y=7-3x-4x
2

.

AS. HaiiAHTe npoMemyroK B03paCT8BHH <J>YHK�HH:

a) y
= 2x

2
+ 5x + 3; 6) y

= 3x
2

- 5x + 2.

YpOBeHIJ B

Bl. a) IIocTpoHTe rpa<J>HK «PYHK�HH y
= x

2
+ 6x + 5. HanHillHTe

ypaBHeHHe npHMoA, OTHOCHTeJlbHO KOTOpoA CHMMeTpHqeH rpa-

<J>HK 3TOH <J>YHK�HH.

6) IIocTpoHTe rpa<J>HK <J>YHK�HH y
= x

2
- 4x - 5. HanHmHTe ypaB-

HeHHe npHMoH, OTHOCHTeJlbHO KOTOpOH CHMMeTpHqeH rpa«pHK

3TOH <J>YHK�HH.

B2. IIocTpoHTe rpa<J>HK <J>YHK�HH:

a) y=(2x+ 1)2; 6) y=(2x-3)2.
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B3. a) IIocTpoHTe rpa(}>HK (}>YHK�HH y
= x

2
- 2x - 3. B CKOJlbKHX

TOqKaX npHMaH Y
= -4 nepeceKaeT 3TOT rpa(}>HK?

6) IIocTpoHTe rpa(}>HK (}>YHK�HH Y
= x

2
+ 4x + 3. B CKOJlbKHX TOq-

Kax npHMaH Y
= -1 nepeceKaeT 3TOT rpa(}>HK?

84. rpa(}>HK J1HHeHHOH (}>YHK�HH npOXO,D;HT tlepe3 TOqKH A(3; 1) H

B(2; -2). IIocTpoHTe rpa(}>HK H 38AaHTe (}>YHK�HIO (}>OPMYJlOH.

6) rpa(}>HK J1HHeHHOH (}>YHK�HH npOXO,D;HT qepe3 TOqKH A(2; -1)
H B(I; 3). IIocTpoHTe rpa(}>HK H 38AaHTe (}>YHK�HIO (}>OPMYJlOH.

B5. a) HaH,D;HTe p H nocTpoHTe rpa(}>HK (}>YHK�HH Y
= -x

2
+ px + 3,

eCJlH H3BeCTHO, tlTO OH npOXO,D;HT qepe3 TOqKY (2; -5).

6) HaH,D;HTe p H nocTpoHTe rpa(}>HK (}>YHK�HH Y
= x

2
+ px

-

3,

eCJlH H3BeCTHO, qTO OH npOXO,D;HT qepe3 TOqKY (-2; 5).

YpoBeHb C

Cl. IIocTpoHTe rpa(}>HK (}>YHK�HH Y
= x

2
-

21xl- 3 H HaH,D;HTe qHCJlO

pemeHHH ypaBHeHHH x
2

- 21xl- 3 = k B 3aBHCHMOCTH OT k.

6) IIocTpoHTe rpacpHK (}>YHK�HH Y
= x

2
+ 41xl - 5 H HaH,D;HTe qHCJlO

pemeHHH ypaBHeHHH x
2

+ 41xl - 5 = k B 3aBHCHMOCTH OT k.

C2. a) IIocTpoHTe rpa(}>HK (}>YHK�HH Y
= Ix

2
+ 21xl- 151. KaKoe HaH-

60Jlbmee qHCJlO 06�HX C rpa(}>HKoM TOqeK MomeT HMeTb npH-

MaH, napaJIJIeJlbHaH OCH a6c�Hcc?

6) IIocTpoHTe rpa(}>HK (}>YHK�HH Y
= Ix

2
-

41xl- 121. KaKoe HaH-

60Jlbmee qHCJlO 06�HX C rpa(}>HKoM TOqeK MomeT HMeTb npHMaH,

napaJIJleJlbHaH OCH a6c�Hcc?

C3. a) H8.H6oJlbmee H3 qHCeJl m H n 0603HaqaeTCH max(m; n). ECJlH

qHCJla paBHhI, TO max(m; n) = m = n. IIocTpoHTe rpa(}>HK (}>YHK-

�HH Y
= max(x

-

2; -x
2

);

6) HaHMeHbmee H3 tlHCeJl m H n 0603HaQaeTCH min(m; n). ECJlH

qHCJla paBHhI, TO min(m; n) = m =

n. IIocTpoHTe rpa(}>HK (}>YHK-

�HH Y
= min(-5x

-

4; x
2

).

C4. a) HaHMeHbmee H3 tlHCeJl m, n H k 0603HaqaeTCH min(m; n; k).
ECJlH qHCJla paBHhI, TO min(m; n; k) = m = n = k. IIocTpoHTe

rpa(}>HK (}>YHK�HH Y
= min(x + 2; x

2
; -2x).

6) HaH60Jlbmee H3 qHCeJl m, n H k 0603HaQaeTCH max(m; n; k).
ECJlH qHCJla paBHhI, TO max(m; n; k) = m = n = k. IIocTpoHTe rpa-

(}>HK (}>YHK�HH Y
= max(4x

-

5; -x
2

; -x).

{
y

= 2 -lxi, eCJlH Ixl � 2,
C5. a) IIocTpoHTe rpa(}>HK (}>YHK�HH 2

4 I I 2Y
= x

-

, eCJlH x <
.

npH KaKHX 3HaqeHHHX c npHMaH Y
= c nepeceKaeT nocTpoeHHhIH

rpa(}>HK pOBHO B ,D;BYX TOqKax?
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{
y

= Ixl- 3, eCJlH Ixl � 3,
6) IIocTpoHTe rpa(}>HK (}>YHK�HH

9
2

I I 3y
= -

x, eCJlH x < .

IIpH KaKHX 3HaqeHHHX c npHMaH Y
= c nepeceKaeT nocTpoeHHhlH

rpa(}>HK pOBHO B ABYX TOqKax?

A2.

I

i
8.3. Apo6Ho-paQMOHanbHble cl»YHKQMM

I

YpoBeH. A

6
AI. a) IIocTpoHTe rpa(}>HK (}>YHK�HH y

=
-. HaHAHTe KOOPAHHaThI
x

cepeAHHhI OTpe3Ka, coeAHHHIO�ero ABe TOqKH 3Toro rpa(}>HKa C

a6c�HccaMH 6 H -6.

6) IIocTpoHTe rpa(}>HK (}>YHK�HH y
=

8
. HaH,D;HTe KooPAHHaThI ce-

x

peAHHhI oTpe3Ka, coeAHHHIO�ero ABe TOqKH 3TOro rpa(}>HKa c a6-

C�HccaMH 8 H -8.

a) Ka.K8.H H3 (}>YHK�H: y
= -3x HJIH y

= -! -

BOOpaCTaeT Ha (-00; O)?
x

6) KaKaH H3 (}>YHK�HH: y
= 7x HJlH Y =! y6hIBaeT Ha (0; +oo)?

x

5

a) HaHAHTe HaH60JlbIIIee 3HaqeHHe (}>YHK�HH y
=

-
-

Ha OTpe3Ke
x

A3.

[-4; -2].
6

6) HaHAHTe HaHMeHbIIIee 3HaqeHHe' «PYHK�HH y
=

-
-

Ha OTpe3Ke
x

[-5; -3].

A4. HaHAHTe HaH60JlbIIIee 3HaqeHHe (}>YHK�HH:

5 7

a) y
=

2
; 6) y

=

�
·

x +2 +5

A5. HaHAHTe HaHMeHbIIIee 3HaqeHHe (}>YHK�HH:

8 9

a) Y
=

-

I I
; 6) y

=
-

I I
·

x +4 x +3

YpOBeH. B

Dl. IIocTpoHTe rpa(}>HKH (}>YHK�HH H HaHAHTe a6c�HcchI 06�HX TO-

qeK nOCTpoeHHhIX rpa(}>HKOB:
5 3

a) y
= -

H Y
= 6 -

x; 6) y
= --

H Y
= X

- 4.
x x
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B2. KaKHe H3 YKa3aHHhIX «PYHK�HH B03paCTaIOT npH x < 0:

a) y=7x
2

, y=-'i, y=7-x; 6) y=-5x
2

, y=�, y=5-x?
x x

B3. Haii,D;HTe npoMemyroK, Ha KOTOpOM y6hIBalOT o6e «PYHK�HH:

a) y=(X+4)2 H y=!; 6) y=_(X-7)2 H y='i.
x x

84. a) HaH�BTe HaB60JlLWee 3HaqeHHe ct>YHK�HH y = 5 +
�

6
·

+6

4

y=3-
�+4

'

�+7
y=

�+6.

�+4
y=

�+5.

B5.

6) Haii,D;HTe HaHMeHbmee 3HaqeHHe «PYHK�HH

a) HaH,D;HTe HaH60Jlbmee 3HaqeHHe «PYHK�HH

6) Haii,D;HTe HaHMe;Hbmee 3HaqeHHe «PYHK�HH

YpOBeH. C

4�-3x
a) ITocToHTe rpa«pHK «PYHK�HH y = 6 ·

3 2
. HanHmHTe ypaB-

4x - 3x

HeHHH Bcex npHMhIX, rrap8JIJleJlbHhIX OCH a6C�HCC, KOTophIe He

HMeIOT 06�HX TOqeK C ,D;aHHhIM rpa«pHKOM.

u
4� + 3x

6) IIocToHTe rpact>HK ct>YHK�BH y
= 3 ·

3 �
. HanHwHTe YPaB-

4x +3

HeHHH Bcex rrpHMhIx, napaJIJleJlbHhIX OCH a6C�HCC, KOTophIe He

HMeIOT 06�HX TOqeK C ,D;aHHhIM rpa«pHKOM.

C2. H306pa3HTe MHomeCTBO Bcex TOqeK (x; y) KOOp,D;HHaTHOH rrJlo-

CKOCTH Oxy, ,D;J1H Kam,D;OH H3 KOTOphIX:

a)
xy+4

=0; 6)
9-xy

=0.

x+y x-y

Cl.

C3. ITocToHTe rpa«pHK «PYHK�HH:

x+2 x-3

a) y =

4
· 6) Y

=

9
·

x-- x--
% %

ITpH KaKHX 3HaqeHHHX C rrpHM8JI y
= C He HMeeT c nOCTpoeH-

HhIM rpa«pHKOM HH O,D;HOH 06�eH TOqKH?

5�+10x+14
a) HaH,D;HTe HaHMeHbmee 3HaqeHHe «PYHK�HH y

=

� + 2x + 4

·

ITpH KaKHX 3HaqeHHHX x OHO ,D;OCTHraeTCH?
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3�-6x+23
6) HaH,D;HTe HaH60Jlbmee 3HaqeHHe «PYHK�HH y =

� _ 2x + 5

·

IIpH KaKHX 3HaqeHHHX X OHO ,D;OCTHraeTCH?

C5. Haii,D;HTe MHOmeCTBO 3HaqeHHii «PYHK�HH:

)
3� + 2x

6)
4� - x

a y=; y=.
4x - 3 3x - 1

/ 8.4. MppaL\MOHanbHble �YHKL\MM
.

YpOBeH. A

AI. Haii,D;HTe HaHMeH bmee 3HaqeHHe «PYHK �HH:

a) y = 1 5../ � + 16; 6) y
= 2 � � + 25.

A2. Haii,D;HT e HaH60Jl bmee 3HaqeHHe «PYH K�HH:

a) y
= � 81- 4x

2

; 6) y
= � 64 - 3�.

A3. Haii,D;HTe HaHMeHbmee 3HaqeHHe «PYHK�HH:

a) y
= 7 + g£ ; 6) y

= 8 + 9£.

A4. Haii,D;HTe HaH60Jlbmee 3HaqeHHe «PYHK�HH:

a) y
= 5 - � ; 6) y

= 6 - s£ .

A5. HaH,D;HTe HaH60Jlbmee 3HaqeHHe «PYHK�HH:

a) y
=

18
; 6) y

=

20
.

J �+9 . J �+16

YpOBeH. B

Bl. Onpe,D;eJlHTe rpa«pHqeCKH,

YP8BHeHHii:

a) {
y + 3£ = 0,

y + x
2

= 3;

CKOJlbKO pemeHHii HMeeT CHCTeMa

6) {
y

- 3£ = 0,

y + x
2

= 2.

B2. Haii,D;HTe HaHMeHbmee 3HaqeHHe «PYHK�HH:

a) y= � �+36+ � X2+49; 6) y = � � + 4 + � � + 64 .

IIpH K8.KHX 3HaqeHHHX x OHO ,D;OCTHraeTCH?

B3. HaH,D;HTe HaHM eHbm ee 3 HaqeHHe «PYHK�HH:

a) y= 2J x-3+ 3J x-2; 6) y= 4� x-5+ 5J x-4.

IIpH K8.KHX 3HaQeHHHX x OHO ,D;OCTHraeTCH?
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84. HaHAHTe HaH6 0Jlb mee 3 HaqeHHe «PYHK�HH:

a) y
= 8J 7 -

x + 7.J 8 -

x ; 6) y
= nJ 5 -

x + 5J 6 -

x .

IIpH K8.KHX 3HaqeHHHX x OHO AOCTHraeTCH?

B5. HaHAHTe HaH MeHb mee 3HaqeHHe «PYHK�HH:

a) y=5x+ 4.J x+3; 6) y=4x+ &j x+2.

IIpH KaKHX 3HaqeHHHX x OHO AOCTHraeTCH?

YpoBeH. C

Cl. HaHAHTe HaHMeHbmee 3HaqeHHe (}>YHK�HH H onpeAeJIHTe, npH

KaKHX 3HaqeHHHX x OHO ,D;OCTHraeTCH:

6 8

a) y
= ; 6) y

=

� 5x - 4 - J 5x - 8 � 10x - 3 - �10x - 7

C2. a) HaHAHTe HaH60JIbmee 3HaqeHHe «PYHK�HH y
= 2J x + 2 - x-I .

6) HaHAHTe HaHMeHbmee 3HaqeHHe «PYHK�HH y
= x + 2 - 4.J x

- 3 .

C3. HaHAHTe HaHMeHbmee 3HaqeHHe «PYHK�HH H onpeAeJIHTe, npH

KaKHX 3 HaqeHHHX x O HO AOCTHraeTC H:

a) y = � � - 2x - 8 + � 3X2 + 12x + 28 ;

6) y= � 2x2+12x+27 + � x2-2x-15.

C4. IIocTpoiiTe rpa<l>HK <l>YHK�HH: a) y = � 6x -

x
2

; 6) y = -� 4x - x
2

.

IIpH KaKHX 3HaqeHHHX c npHMaH Y
= c nepeceKaeT nocTpoeHHhIH

rpa«pHK B eAHHcTBeHHoH TOQKe?

C5. HaHAHT e HaH60Jlb mee 3HaQeHHe «PYH K�HH:

a) y
= � x3(54 - x

3

); 6) y
= � x3(16 -

x
3

).

/a.s. TpMrOHOMeTpM�eCKMe cl»YHK....MM
I

YpoBeH. A

AI. KaKHe H3 CJIeAYIO�HX YTBepmAeHHH BepHhI?

a) 1) rpa«pHK «PYHK�HH y
= sinx CHMMeTpH'tleH OTHOCHTeJlhHO OCH

a6C�HCC.

2) rpa«pHK «PYHK�HH y
= sinx CHMMeTpHQeH OTHOCHTeJIbHO OCH

OPAHHaT.

3) rpa«pHK «PYHK�HH y
= sinx CHMMeTpHQeH OTHOCHTeJIbHO HaQa-

JIa KOOPAHHaT.

4) rpa«pHK «PYHK�HH y
= sinx CHMMeTpHQeH OTHOCHTeJIbHO npH-

MOH Y
= x?
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6) 1) rpa«pHK «PYHK�HH y
= cosx CHMMeTpHqeH OTHOCHTeJlhHO OCH

a6C�HCC.

2) rpa«pHK «PYHK�HH y
= cosx CHMMeTpHqeH OTHOCHTeJlhHO OCH

Op,D;HHaT.

3) rpa«pHK «PYHK�HH y
= cosx CHMMeTpHqeH OTHOCHTeJlbHO Haqa-

J1a KOOp,D;HHaT.

4) rpa«pHK «PYHK�HH y
= cosx CHMMeTpHqeH OTHOCHTeJlbHO npH-

MOR y
= x.

3anHmHTe HOMepa npaBHJlbHhlX OTBeTOB B nOpH,D;Ke B03paCTaHHH

6e3 np06eJlOB, 3anHThlX H ,D;pyrHX CHMBOJlOB.

A2. SCKH3 rpa«pHKa KaKoH H3 «PYHK�HH H306p8JKeH Ha pHcYHKe?

a) 1) y
= 2cosx + 3; 6) 1) y

= 2cosx + 1;

2) y
= cosx + 4; 2) y

= 5cosx -

2;

3) y
= 4cosx + 1; 3) y

= 4cosx -

1;

4) y
= 3cosx + 2. 4) y

= 3cosx.

-

--r--'--

.
' I

A3. SCKH3 rpa«pHKa KaKoH H3 «PYHK�HR H306pameH Ha pHcYHKe?

a) 1) y=3sinx-4; 6) 1) y=2sinx+3;

2) y
= -3sinx -

4; 2) y
= -2 sin x + 3;

3) y
= 2 sinx -

4; 3) y
= 3 sinx + 2;

4) y
= -2sinx - 4. 4) y

= -3sinx + 2.

L

-

.-----
--

--�-

I

I

'-__ _J____ _ _ �l__.L__...j.... _ __J
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A4. Haii,D;HTe MHOmeCTBO 3HaqeHHH tPYHK�HH:

a) y= 7sinx-8; 6) y= 7-8sinx.

A5. Haii,D;HTe MHomeCTBO 3HaqeHHH tPYHK�HH:

a) y
= 9 -

8cosx; 6) y
= 9cosx - 8.

Bl.

B2.

B3.

84.

B5.

Cl.

C2.

C3.

C4.

C5.

186

YposeHb B

HaH,D;HTe MHo meCTBO 3HaqeHHH «PYHK� HH:

a) y
= fN sinx - 4; 6) y

= 4J cosx
- 5.

HaH,D;HTe MHomeCTBO 3HaqeHHH «PYHK�HH:

a) y
= 6sin

4
x + 7; 6) y

= 4cos
6

x + 5.

16

a) HaH,D;HTe HaH60Jlbmee 3HaqeHHe tPYHK�HH: y
=

·

� t�x+16

25

6) HaH,D;HTe HaHMeHbmee 3HaqeHHe tPYHK�HH: y =
.

� t�x+25

HaH,D;HTe HaHMeHbmHH nOJlOmHTeJlbHhIH nepHO,D; tPYHK�HH:

a) y
= 6sin4x; 6) y

= 4cos6x.

HaH,D;HTe HaHMeHbmHH nOJlOmHTeJlbHhIH nepHO,D; tPYHK�HH:
xx . xx

a) y
= 8cos-; 6) y

= 10s1n-.
10 8

YposeHb C

HaH,D;HTe MHom eCTBO 3HaqeHHH «PYHK�HH:

a) y = sin x + 4J sinx + 5; 6) y = cosx + 6.J cosx + 10.

HaH,D;HTe HaHMeHb mee 3HaqeHHe «PYHK�HH:

a) y =

� + 2 fN cosx + 3; 6) y
=

� + Wsinx + 11.
cosx Slnx

HaH,D;HTe H8.H6oJlbmee 3HaqeHHe «PYHK�HH:

a) y
= sin

2021
x + COS

2 0 22
X + 2023;

6) y
= sin

2020
x + COS

2 0 23
X + 2024.

HaH,D;HTe H8.H6oJlbmee H HaHMeHbmee 3HaqeHHH «PYHK�HH:

a) y
= 19sinx - 213sinx -

11- 314sinx -

31 + 7;

6) y
= 315sinx - 21 + 213sinx

-

41 + 9 - 22sinx.

HaH,D;HTe Bce TOqKH rpatPHKa «PYHK�HH, J1ema�He Ha OCH a6-

C�HCC:

a) y = 13 - 7 cos(2.Ji31tx) - 6cos(21tx);

6) y
= 11- 6cos(�1tx) -

5cos(21tx).
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AI.

/0.6. nOK838TenbH811 cl»YHKL\MII
I

YposeHb A

Ha pHCYHKe H306pameH rpatPHK tPYHK�HH y
= a%.

a) 6) ! : T

HaH,D;HTe a.

I

--+
-

-1

Xi

�---,---
I

I I

1

L- _ h�_

--+---
I

IX

A2. Ha pHCYHKe H306pameH rpatPHK «PYHK�HH y
= a%. KaKHe H3 cJle-

,D;YIO�HX yrBepm,D;eHHH BepHhI?

1) 0 < a < 1; 2) 1 < a < 2;

a)
I

3) 2 < a < 3;
-

----,.-.
-

6)

4) 3 < a < 4.

.-
---+ . -

�

A3. a) HaH,D;HTe HaH60Jlbmee cpe,D;H qHCeJl f(-2,1), f(-1,9), f(-2,2),

f(-1,8), eCJlH f(x) = 7%.

6) HaH,D;HTe HaHMeHbmee Cpe,D;H qHCeJl f(-3,2), 1(-2,3), f(-3,1),

f(-1,3), eCJlH f(x) = 6%.

A4. a) HaH,D;HTe HaHMeHbIIIee Cpe,D;H qHCeJl f(-4,5), f(-5,4), f(-4,3),

f(-3,4), eCJlH f(x) = (0,3)%.

6) HaH,D;HTe HaH60Jlbmee Cpe,D;H qHCeJl f(-6,7), f(-7,6), f(-6,5),

f(-5,6), eCJlH f(x).
= (0,2)%.

A5. a) HaH,D;HTe H8.HMeHbmee 3HaqeHHe tPYBK�HH y
= 4. 5 1 %1.

6) HaH,AHTe H8.H6oJIl.mee 3HaqeHHe 4>YHK�H: y
= 5 ·

( � r ·

YposeHb B

Bl. HaH,D;HTe HaH60Jlbmee 3HaqeHHe tPYHK�HH:

a) y
= 2-% + (0,2)% Ha OTpe3Ke [-1; 3];

6) y
= 5-% + (0,5)% Ha OTpe3Ke [-1; 4].

B2. Haii)J;HTe HaH60Jlbmee 3HaqeHHe tPYHK�HH:

a) y
= 5 - 3 · 4 1x1

; 6) y
= 7 - 2 · 5 1x1

.
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B3. HaH,D;HTe MHOmeCTBO 3HaqeHHH �YHK�HH:

a) y
= 5COS% + 2; 6) y

= 2
sin %

+ 5.

84. HaH,D;HTe HaHMeHbmee 3HaqeHHe �YHK�HH:

a) y=16%-4%+1+9; 6) y=4%-2%+3+19.
B5. HaH,D;HTe MHomeCTBO 3HaqeHHH �YHK�HH:

40OS
in %

- 9 100
008 %

- 49

a) y =

2osm% + 3
; 6) y =

10C08% + 7

·

YposeHb C

Cl. H�HTe H8.HMeHbmee 3HaqeHHe «PYHK�HH:
18 27

a) y
= ; 6) y

=
·

� �xj + 24 - J �xj + 15 � 6xj + 35 - � 6%1 + 8

C2. HaH,D;HTe H8.HMeHbmee 3HaqeHHe «PYHK�HH:

a) y
= 317

COS %
-

21 + 917
coex

-

41- 417
COS %

-

51- 7COS% + 3;

6) y
= 215

sin %
-

81 + °715
sinx

-

71- 315
sin %

-

61- 5
sin %

+ 2.

C3. HaH,D;HTe HaHMeHbmee 3HaqeHHe �YHK�HH:

a) y
= 4 · 81% + 25 · 9

1 - 2%
+ 7;

6) y=49.16%+9.4
3 - 2

%+5.

C4. HaH,D;HTe HaH60Jlbmee H H8.HMeHbmee 3HaqeHHH «PYHK�HH:
4% - 1 4% - 9

a) y=4�-2%+2; 6) y=5�-6%+10.

C5. HaH,D;HTe HaH60Jlbmee 3HaqeHHe «PYHK�HH H onpe,D;eJlHTe, npH

KaKHX 3Haqe HHHX x OHO ,D;OCTHraeTCH:

a) y = 3% + � 2 - 2. 9%; 6) y = 7% + � 6 - 6. 49%.

/ 8. 7. norapMcI»MMlieCKaR cl»YHK�M R

YposeHb A

AI. Ha pHCYHKe H306pameH rpa�HK «PYHK�HH y
= logax. HaH,D;HTe a.

a)

x

--r--- �--,

I --L

-l-- -

I

I

L__

I ,

. 1 . I:
----L

_-L�--=�l- _� -.-;
_

188 rnasa 8



A2. Ha pHCYHKe H306pameH rpa«pHK «PYHK�HH y
= log aX. KaKHe H3

CJle,D;YIO�HX YTBepm,D;eHHH BepHhI?

1) 0 < a < 1; 2) 1 < a < 2; 3) 2 < a < 3; 4) 3 < a < 4.

6)

�] x

A3. a) HaH�HTe HaH60Jlhmee cpe,D;H qHCeJl f(3,2), f(2,3), f(3,1),

f(I,3), eCJlH f(x) =

log7x.
6) HaH,D;HTe HaH60JIhmee cpe�H qHCeJl f(4,3), f(3,4), f(4,1), f(I,4),
eCJlH f(x) =

logo,7x.
A4. a) HaH,D;HTe HaHMeHhmee Cpe,D;H qHCeJl f(5,5), f(5,6), f(5,7),

f(5,8), eCJlH f(x) =

IOgO,1(6
-

x).

6) HaH,D;HTe HaHMeHhmee Cpe,D;H qHCeJl f(-4,5), f(-4,6), f(-4,7),

f(-4,8), eCJlH f(x) = 19(x + 5).

A5. a) Haii,D;HTe HaHMeHhmee H HaH60Jlhmee 3HaqeHHH «PYHK�HH

f(x) =

log5 x Ha OTpe3Ke [0,2; 25].

6) HaH,D;HTe HaHMeHhmee H HaH60Jlhmee 3HaqeHHH «PYHK�HH

f(x) = log2 x Ha OTpe3Ke [0,5; 8].

YpOBeHb B

Bl. a) Haii,D;HTe HaHMeHhmee H HaH60Jlhmee 3Ha�eHHH «PYHK�HH

f(x) = 4lgx + 5 Ha OTpe3Ke [0,1; 100].

6) HaH,D;HTe HaHMeHhmee H HaH60Jlhmee 3Ha�eHHH «PYHK�HH

f(x) = 5lgx + 4 Ha OTpe3Ke [0,01; 10].

B2. a) HaH,D;HTe HaHMeHhmee H H8.H6oJlhmee 3HaqeHHH «PYHK�HH

f(x) =

logo,o4(x + 6) Ha OTpe3Ke [-1; 119].

6) HaH,D;HTe HaHMeHhmee H H8.H6oJlhmee 3HaqeHHH «PYHK�HH

f(x) =

logo,2S(x + 5) Ha OTpe3Ke [-3; 3].

B3. HaH,D;HTe HaH60Jlhmee 3HaqeHHe «PYHK�HH:

a) y
= 51g(1000

- 9x
2

) + 6; 6) y
= 61g(100

- 7x
2

)
- 5.

B4. Haii,D;HTe MHomeCTBO 3HaqeHHH «PYHK�HH:

a) y
= log!.(26sin

2
x + 1); 6) y = log!.(35cos

2
x + 1).

3 6

B5. HaH,D;HTe HaH60Jlhmee 3HaqeHHe «PYHK�HH:

a) y
=

logo,2(x
2

- 4x + 9); 6) y
=

logo,s(x
2

- 6x + 13).
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YposeHb C

Cl. Haii,D;HTe MHOmeCTBO 3HaqeHHH 4>YHK�HH:

a) y
= logJ3sin3x + sJ2 -

3cos3x);

6) y
= logJ7cos7x + 9J2 -7sin7x).

C2. Haii,D;HTe HaHMeHbmee 3HaqeHHe 4>YHK�HH H YKBJRHTe, npH Ka-

KHX 3HaqeHHHX x OHO ,D;OCTHraeTCH:

a) y
= Ig2(x + 1) + 41g(x + 2)

·

log,r + 2(X + 1);

6) y
= Ig2(x + 2) + 21g(x + 3)

·

log,r + 3(X + 2).

C3. HaH,D;HTe HaHMeHbmee 3HaqeHHe 4>yBK�HH H YKRmHTe, npH Ka-

KHX 3Ha qeHHHX x OH O ,D;OCTHraeTCH:

a) y = �lotlt6x + 1 + �(IOg16X - 3)2 + 9;

6) y
= � log�x + 1 + � (log8x

- 4)2 + 4.

C4. HaH,D;HTe HaHMeHbmee 3HaqeHHe «PYHK�HH H YKRmHTe, npH Ka-

KHX 3HaqeHHHX x OHO ,D;OCTHraeTCH:

a) y
= Ilog2xl + log2! + log�x - 3);

x

6) y
= Ilogaxl + loga

9
+ lo�x - 2).

x

C5. HaH,D;HTe HaHMeHbmee 3HaqeHHe Ha HHTepBaJIe (0; +00) 4>YHK-

�HH:

I � 4x4 -3� +9 - � 4x4 -8� + 9

a) y
=

ogO,7 ;
X

I � 16x4 - 4� + 25 - � 16x4 -15�+25
6) y

=

ogo,a ·

x

IIpH KaKHX 3HaqeHHHX x OHO �OCTHraeTCH?
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rAABA 9. HA'iAAA MATEMAT�'iECKOrO AHAA�3A.

'" �CCAEAOBAH�E Cl'YHKU��

/ 9. 1. rpacl»M'IeCKMe MHTepnpeTa�MM
I

YpoBeHb A

AI. Ha pHCYHKe H306pa)KeHhI rpa«pHK «PYHK�HH y
= lex) H KaCaTeJlbH8JI

K HeMY B TOqKe C a6c�Hccoii xO. H�HTe 3HaqeHHe npoH3Bo,D;HOH

())yBK�HH lex) B TOqK'e xO.

a) 6)! y,� /
--

i I I
I

/I I

I
.

:;
-+-

I I

J I
! : i

! V
....

I
i

!
I

) II

I
-- --+

If.
I

i I

! II I

i I

I 1
I

I

� �,
I

I
1

I

//
I .&.

I
I

...

r I
,

O�
-

Xo x

- -

�1f,
--,-

-- -- -- - -.

I

� i II
I

i
I

Ii

!

��
I

,
I

t
A

I

I

)//
I

1
I

.&.

'If
I

-

I I
...

J 0/: X()
"

XI
/

I II

I I
1/ / I I

I 1 )
---

A2. Ha pHCYHKe H306p8JKeHhI rpa«pHK «pyBK�HH y
= lex) H KaCaTeJlbH8JI

K HeMY B TOqKe C a6c�Hccoii xO. Haii,D;HTe 3HaqeRHe npoH3Bo�HOH

«pyBK�HH lex) B TOqKe xO.

a) 6)'\ , : I y, I
. I

.'\ \ I 1
I

! \.\ xoi
.&.

...

I � I

O�
-

I \!.! ,,- ""
X

I

Y :\ II
I ! '''' : "

II

I I '\
I

\ II I

�
I

I i
----+

, I
I

\.'I i

I
'\ I

\.

\

i I '\
I I

"i

x

J

A3. Ha pHcyBKe H306pameH rpa«pHK HepaBHOMepHoro npHMOJlHHeHHoro

,D;BH)KeHHH TeJla H KaCaTeJlbH8JI K aToMY rpa«pHKY B TOqKe C a6c�HccoH

to. ITo OCH a6c�cc OTKJI�hIBaeTCR BpeMH B ceK�ax, no OCH OP,D;H-

HaT
-

paCCTORHHe B MeTpax. H�HTe MrHOBeHHyIO CKOpocTb aTOro

TeJla B MOMeHT BpeMeHH to. OTBeT ,D;a.HTe B MeTpax B ceK�.
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6)

A4. Ha pHC}THKe H306p8JKeH rpa«pHK HepaBHOMepHoro npHMOJlHHeHHOrO

,D;BHmeHHH TeJla. Ha rpa«pHKe OTMeqeHhI qeThlpe TOqKH:A, B, C, D, co-

OTBeTCTByJO�He qeThIpE!M MOMeHTaM BpeMeHH ,D;BHmeHHH 3TOro TeJla:

1) t
A ; 2) t

B ; 3) t
c ; 4) t

D
. B KaKOH H3 3THX MOMeHTOB BpeMeHH CKOpocTb

TeJla 6hIJIa HaHMeHbmeii? B OTBeTe yK8JKHTe HOMep 3TOro MOMeHTa.

a) 6)

t

A5. Ha pHC}THKe H306p8JKeH rpa«pHK «PYHK� y
= lex), onpe,D;eJleHHOH Ha

HHTepB8JIe (-4; 9). Onpe,D;eJIHTe KOJlWlecTBO �eJIhIX TOqeK, B KOTOphIX:

a) npOH3BO,D;HaJI «PYHK�H OTpH�aTeJlbHa;

6) npOH3BO,D;HaH «P}THK�HH nOJlOmHTeJlbHa.

[
I

I

_ �__L..:

A6. a) Ha pHCYHKe H306pameH rpa<}>HK <}>YHK�HH y
= f(x), onpe�eJIeHHOH

Ha HHTepBaJIe (-1; 13). HaH,D;HTe KOJll{qeCTBO pemeHHH yp8BHeHHH

rex) = 0 Ha OTpe3Ke [3; 11].

y
- -

-1--1
- - .

"r
U -

-,--
-

--.-

--;--
-

__u:
- -

;---
-

-1
-

�

I

_ .I
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6) Ha peCyBKe H306p8JKeH rpacpHK cpYHK�HH y
= {(x), onpe�e-

JIeHHOH Ha HHTepBaJIe (-2; 12). Haii�HTe KOJIHqeCTBO pemeHHH

ypaBHeHHH rex) = 0 Ha OTpe3Ke [5,5; 10].

x

A7. a) Ha pHCyBKe H306p8JKeH rpa«pHK cpYHK�HH y
= lex), onpe�eJIeHHOH

Ha HHTepBaJIe (-10; 2). Haii�HTe CYMMY TOqeK 3KCTpeMYMa «PYHK-

�HH {(x).

x

I I I

----+
-

--t...
-

--t--+
:

i

J

6) Ha pHcYHKe H306p8JKeH rpacpHK «PYHK�HH y
= lex), onpe�e-

JIeHHOH Ha HHTepBaJIe (-2; 10). Haii�HTe CYMMY TOqeK 3KCTpeMY-

Ma «PYHK�HH lex).
-

--T I

: I
I

I

I i

- +- -

-r-
-

I
i

AS. Ha pHCYHKe H306pameH rpa«pHK

CPYHK�HY= lex). HaocHa6c�cc

OTMeqeHhI TOqJ(H -1, 1, 3, 4.

a) B KaKOH H3 3THX TOqeK 3Ha-

qeHHe npoH3Bo�HOH H8.H6oJIh-

mee?

6) B KaKOH H3 3THX TOqeK 3Ha-

qeHHe npoH3Bo�HOH H8.HMeHh-

mee?

y

x
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A9. Ha pHCYHKe H306p8JKeH rpa4>HK y
= rex)

-

npOH3BO.AHOH «PYHK�HH

lex), onpe.AeJleHHOH Ha HHTepBane (-8; 10).

I

�

a) Haii,D;HTe KOJlH'tleCTBO TOqeK MaKCHMYMa «PYHK�HH lex), npH-

H8.AJlema�HX OTpe3KY [-6; 7].

6) HaH.AHTe KOJlHqecTBO TOqeK MHHHMYMa «PYHK�HH lex), npHH8.A-

J1ema�HX OTpe3KY [-6; 5].

AI0. Ha pHCYHKe H306p�eH rpa«pHK Y
= rex)

-

npOH3BO.AHOH 4>YHK�HH lex).

a) Haii.AHTe a6c�Hccy TOqKH, B KOTOpOH
KaCaTeJlbHaH K rpa4>HKY Y

= lex) napan-

J1eJIbHa npHMoH Y
= 10 - 7x HJlH COBna-

.AaeT C HeH.

6) Haii.D;HTe a6c�Hccy TOqKH, B KOTOpOH
KaCaTeJlbHaH K rpa«pHKY Y

= lex) napan-

J1eJlbHa npHMoH Y
= 5 - 4x HJlH COBna-

u

.AaeT C HeH.

All. a) Ha pHCYHKe H306pameH rpa4>HK (}JYHK-

�HH Y
= F(x) -- O,D;HOH H3 nepBoo6pa3HhIx

(}JYHK�HH lex), onpe,D;eJleHHOH Ha HHTep-

BaJIe (-2; 6).
B OTBeTe YKamHTe KOJlHqeCTBO pemeHHH

ypaBHeHHH lex) = 0 Ha OTpe3Ke [-1; 5].

x

6) Ha pHCYHKe H306p8JKeH rpa«pHK «PYHK-

�HH Y
= F(x)

-

O.AHOH H3 nepBoo6pa3-
HhIX «PYHK�HH lex), onpe.AeJleHHOH Ha

HHTepBaJIe (-2; 4).
B OTBeTe YKamHTe KOJlHqeCTBO pemeHHH

yp8.BHeHHH lex) = 0 Ha OTpe3Ke [-1; 3].
L_ _ _ __ --L.. _ _ _ _ ..L...-__
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A12. a) Ha pHCYHKe H306p8.)KeH rpa«pHK HeKOTopoii «PYHK�HH y
= lex).

1 3 51 2 7

<l>YHK�HH F(x)=-
5

x +
lO

x -42x-
11

-

O,D;Ha H3 nepBoo6pa3-

HhIX «PYHK�HH lex). HaH,D;HTe nJlO��b 3aKpameHHOH «pHryphI.

y

AI.

A2.

A3.

A4.

A5.

o
7

6) Ha pHCYHKe H306pameH rpa«pHK HeKoTopoH «PYHK�HH y
= lex).

4 108
<l>YHK�IUI F(x) =

-

5
:x? + 5� -192x -1 -

O,ll;Ha H3 nepBo06pa3-

HhIX «PYHK�HH lex). Haii,D;HTe nJlO��b 3aKpameHHoH «pHryphI.

y

o
8 10

x

/9.2. LJ.enble pa�MOHanbHble cl»YHK�MM
" - I

Ypo8eHIJ A

a) HaH,D;HTe TOqKY MHHHMYMa «PyilK�HH y
= x

3
- 5x

2
+ 7x + 2.

6) HaH,D;HTe TOqKY MaKCHMYMa «PYHK�HH y
= x

3
- 5x

2
+ 8x + 3.

%3
a) HaH,D;HTe TOqKY MaKCHMYMa «PYHK�HH y

= 8 + 9x -

-.

3

%3
6) HaH,D;HTe TOqKY MHHHMYMa «PYHK�HH y

= 9 + 4x -

-.

3

HaH,D;HTe npOMemYTKH B03paCTaHHH «PYHK�HH:

a) y=28+27x-x
3

; 6) y=13+12x-x
3

.

Ha�HTe npOMemYTKH y6hIBaHHH «PYHK�HH:

a) y=2x
3

-24x+13; 6) y=2x
3

-54x+ll.

a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH y
= 2 - 3x - 4x

2
B TOqKe

C a6c�Hccoii 1. HanHmHTe ypaBHeHHe 3TOH npHMoii.

6) IIpsMaJI KacaeTCH rpa«pHKa «PYHK�HH y
= 3 - 4x - 5x

2
B TOqKe

C a6c�Hccoii -1. HanHmHTe ypaBHeHHe 3TOH npHMoH.
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A6. a) HaH,D;HTe HaH60Jlhmee 3HaqeHHe «PYHK�HH y
= 4x

2
- 4x -

x
3

+ 3

Ha OTpe3Ke [1; 3].

6) HaH,D;HTe HaHMeHhmee 3HaqeHHe «PYHK�HH y
= x

3
- 2x

2
+ x + 3

Ha OTpe3Ke [1; 4].

A7. a) H�HTe H8.HMeHhmee 3HaqeHHe «PYHK�HH y
= x

3
- 4x

2
- 3x + 15

Ha OTpe3Ke [1; 5].

6) HaH,D;HTe HaH60Jlhmee 3HaqeHHe «PYHK�HH y
= x

3
+ 4x

2
+ 4x - 5

Ha OTpe3Ke [-3; -1].

A8. a) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 38.KOHY

s(t) = 6t
3

- 7t
2

+ 13t (paccToHHHe S H3MepHeTCH B MeTpax, Bpe-

MH t H3MepHeTCH B MHHyrax). HaH,D;HTe CKOpOCTh TOqKH B MO-

MeHT BpeMeHH t = 3.

6) MaTepHaJIhHaH TOqKa ,D;BHmeTCH np.HMOJlHHeHHO no 3aKOHY

s(t) = St
3

- 6t
2

+ 12t (paccToHHHe S H3MepHeTCH B MeTpax, BpeMH

t H3MepHeTCH B MHHyrax). HaHAHTe CKOpOCTh TOqKH B MOMeHT

BpeMeHH t = 4.

A9. a) .D:J1H «PYHK�HH y
= 6x + 5 HaH,D;HTe nepBoo6pa3HYIO, rpa«pHK

KOTOpOH npOXO,D;HT qepe3 TOqKY (-1; 2).

6) �J1H «PYHK�HH y
= 4x + 3 HaH,D;HTe nepBoo6pa3HYIO, rpa«pHK KO-

TOpOH npOXOAHT qepe3 TOqKY (1; S).

AI0. a) .D:J1H «PYHK�HH y
= 7 - 8x Ha�HTe nepBoo6pa3HYIO, rpa«pHK

KOTOpOH npOXO,D;HT qepe3 TOqKY (1; 7).

6) .D:J1H «PYHK�HH y
= 9 - lOx HaH,D;HTe nepBoo6pa3HYIO, rpa«pHK

KOTOpOH npOXO,D;HT qepe3 TOqKY (-1; -6).

YpOBeHb B

Dl. HaH,D;HTe 3HaqeHHe npOH3BO,D;HOH «PYHK�HH:

x
4

x
3

�

a) f(x)=---+5x+v S B TOqKe x
o =-2;

4 12

x
4

x
3

n r.;

6) f(x) =
- + -

- 2x - iNS B TOqKe Xo
= -3.

9 27

D2. a) HanHillHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

x
4 �

f(x) = -- + - + 2x + 23 B TOqKe 3TOro rpa«pHKa C a6c�HCCOH,
8 2

paBHOH -2.

6) HanHillHTe ypaBHeHHe KaCaTeJIhHOH K rpa«pHKY «PYHK�HH

x
4 �

f(x) = -- -
-

- 2x + 7 B TOqKe 3Toro rpa«pHKa C a6C�HCCOH:, paB-
27 3

HOH -3.
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B3. a) HanHillHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 5x
2

+ 3x -

8, eCJlH yrJlOBOH K03«P«PH�HeHT KaCaTeJlhHOH

paBeH -17.

6) HanHillHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 4x
2

+ 5x -

1, eCJlH yrJloBoH K03«P«PH�HeHT KaCaTeJlhHOH

paBeH 21.

84. a) KaCaTeJlhHaH K rpa«pHKY «PYHK�HH f(x) = x
3

- 6x
2

+ 7x + 4 na-

paJIJleJlhHa npHMoH Y
= -5x. HanHillHTe ypaBHeHHe 3TOH Kaca-

TeJlhHOH.

6) KacaTeJIhH8JI K rpa«pHKY «PYHK� f(x) = x
3

+ 3x
2

+ 9x - 9 napaJI-

J1eJlhHa npHMoH Y
= 6x. HanHmHTe ypaBHeHHe 3TOH KaCaTeJIhHOH.

B5. a) KaCaTeJlhH8JI K rpa«pHKY «PYHK�HH f(x) = -2x
3

- 12x2 - 23x - 8

o6pa3yeT C nOJlOmHTeJlhHhlM HanpaBJleHHeM OCH a6C�HCC

yroJl 45°. HaH,D;HTe KOOp,D;HHaThI TOqKH KaCaHHH.

6) KaCaTeJlhH8JI K rpa«pHKY «PYHK�HH f(x) = 3x
3

+ 18x
2

+ 37x - 2

o6pa3yeT C nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6C�HCC

yroJl 45°. HaH,D;HTe KOOp,D;HHaThI TOqKH KacaHHH.

B6. a) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = t
3

- 2t
2

+ 3t. HaH,D;HTe ee CKOpoCTh B MOMeHT BpeMeHH t = 1.

6) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = t
3

+ 2t
2

- 3t. HaH,D;HTe ee CKOpOCTh B MOMeHT BpeMeHH t = 2.

B7. a) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 3t
2

+ 4t + 2. HaH,D;HTe nYTh, npOH,D;eHHhIH TOqKOH K TOMY

MOMeHTY, KOr,D;a ee CKOpOCTh CTaJIa paBHoH 16.

6) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 4t
2

+ 7t + 1. HaH,D;HTe nyrh, npOH,D;eHHhIH TOqKOH K TOMY

MOMeHTY, KOr,D;a ee CKOpOCTh CTaJIa paBHoH 15.

DB. a) .D:J1H «PYHK�HH f(x) = x
2

(2x
-

1) HaH,D;HTe nepBoo6pa3HYIO, rpa-

«pHK KOTOpOH npOXO,D;HT qepe3 TOqKY C KOOp,D;HHaTaMH (1; 2).

6) .D:J1H «PYHK�HH f(x) = x
2

(2x + 1) HaH,D;HTe nepBoo6pa3HYIO, rpa-

«pHK KOTOpOH npOXO,D;HT qepe3 TOqKY C KOOp,D;HHaTaMH (1; 3).

B9. a) .D:aHhI «PYHK�HH f(x) = 2x + 4 H g(x) = x
2

- 8. HaH,D;HTe 3Haqe-

HHe BhIpameHHH (g(x). f(x»'
-

g(x)
·

f'(x) B TOqKe 2,5.

6) .D:aHhI «PYHK�HH f(x) = x + 3 H g(x) = x
2

- 5. HaH,D;HTe 3HaqeHHe

BhIpameHHH (g(x). f(x»'
-

g(x)
·

f'(x) B TOqKe 3,5.

BI0. H� yrJlOBOH K<>a<IxP�eHT KacaTeJlhHOH K rpa«pHKY «PYHK�H

f(x) B TOqKe rpa«pHKa C Op,D;HHaTOH 0:

16
8

8 18
13

8

a) lex) =

x

::
x

; 6) lex) =

x

�6
x

.
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Ct.

C2.

C3.

C4.

C5.

C6.

C7.

198
.",

. -
-

-"

YposeHb C

a) HanHmHTe ypaBHeHHH Bcex KaCaTeJlLHhIX K rpa«pHKY «PYHK-

�HH f(x) = 5x
2

+ 20, npOXO,D;H�HX qepe3 HaqaJIO KOOp,D;HHaT.

6) HanHmHTe ypaBHeHHH Bcex KaCaTeJlLHhIX K rpa«pHKY «PYHK�HH

f(x) = 2x
2

+ 32, npOXO,D;H�HX qepe3 HaqanO KOOp,D;HHaT.

a) YrJlOBOH K03«P«PH�HeHT KaCaTeJlLHOH K rpa«pHKY «PYHK�HH

y(x)
= x

3
- 8x

2
+ 8x + 8 p8BeH 3HaqeHHIO «PYHK�HH B TOqKe Kaca-

HHH. HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

6) YrJlOBOH K03<1MPH�HeHT KaCaTeJlLHOH K rpa«pHKY «PYHK�HH

y(x)
= x

3
+ 11x

2
+ 29x + 29 p8BeH 3HaqeHHIO «PYHK�HH B TOqKe

KaC8.HHH. HaH,D;HTe a6c�Hccy TOqKH KaC8.HHH.

Haii,D;HTe H8HMeHhmHH H3 B03MomHhIX yrJlOB, 06pa3yeMhIx c no-

J10mHTeJlhHhIM HanpRBJleHHeM OCH a6c�Hcc KaCaTeJlhHhIMH K

rpa«pHKY «PYHK�HH:

16x
3

a) f(x)=--12x
2

+14x+1;
3

4x
3

6) f(x) =
-

- 12x2 + 40x + 7.
3

x
3

a) KaCaTeJlLHaH K rpa«pHKY «PYHK�HH f(x) =
- + r- + 4x - 3 06-

3

pa3yeT c nOJlOmHTeJlLHhIM HanpaBJleHHeM OCH a6c�Hcc H8HMeHL-

illHH H3 B03MomHhIX yrJlOB. HanHmHTe yp8BHeHHe KaCaTeJlLHoH.

x
3

6) KaCaTeJlLHaH K rpa«pHKY «PYHK�HH f(x) = -
- 3r- + 11x + 1

3

o6pa3yeT c nOJlOmHTeJlLHhIM HanpaBJleHHeM OCH a6C�HCC HaH-

MeHLillHH H3 B03MomHhIX yrJlOB. HanHillHTe ypaBHeHHe Kaca-

TeJlhHoH.

HanHIIIHTe yp8BHeHHe TOH KaCaTeJlLHOH K rpa«pHKY «PYHK�H y(x),

KOTopaH HMeeT HaH60JlLillHH yrJlOBOH K03<1MPH�HeHT, eCJlH:

a) y(x)
= -x

3
- 6x

2
+ 3; 6) y(x)

= -x
3

+ 3x
2

- 5.

HaH,D;HTe nJIO��H paBH06e,D;peHHhIX TpeyrOJlLHHKOB, KamAhIH

H3 KOTOphIX OrpaHHqeH OCHMH KOOp,D;HHaT H O,D;HOH H3 KaCaTeJlh-

HhIX K rpa«pHKY «PYHK�HH:

a) f(x) = x
2

- 9x + 2; 6) f(x) = x
2

+ 5x - 1.

a) HaH60JlLillee 3HaqeHHe nepBoo6pa3HoH ,D;J1H «PYHK�HH

f(x) = x
2

- lOx + 32 Ha OTpe3Ke [-5; 0] paBHO 86. HaH,D;HTe HRH-

MeHLmee 3HaqeHHe 3TOH nepBoo6pa3HoH Ha ,D;aHHOM OTpe3Ke.

6) HaH60JlLillee 3HaqeHHe nepBo06pa3HoH ,D;J1H «PYHK�HH

f(x) = x
2

+ 8x + 32 Ha OTpe3Ke [-6; 0] p8BHO 85. HaH,D;HTe HaH-

MeHLillee 3HaqeHHe 3TOH nepBoo6pa3HoH Ha ,D;aHHOM OTpe3Ke.
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C8. a) Ha rpa«pHKe nepBoo6pa3HOH ,D;J1H «PYHK�HH f(x) =

4
x

2
- 26

3

eCTL pOBHO ,D;Be TOqKH, Y Kam,D;OH H3 KOTOphIX a6C�Hcca paBHa

Op,D;HHaTe. Haii,D;HTe Bce TaKHe nepBoo6pa3HhIe.

6) Ha rpa«pHKe nepBoo6pa3HoH ,D;J1H «PYHK�HH f(x) =

4
x

2
- 11 eCTL

3

pOBHO ,D;Be TOqKH, Y Kam,D;OH H3 KOTOphIX a6C�Hcca paBHa OP,D;H-

HaTe. HaH,D;HTe Bce TaKHe nepBoo6pa3HhIe.

C9. a) O,D;HH H3 HYJleH nepBoo6pa3HOH ,D;J1H «PYHK�HH f(x) =

= (x + 1)(x
- 4)5 paBeH 4. HaH,D;HTe OCTaJILHhIe HYJIH.

6) O,D;HH H3 HYJleH nepBoo6pa3HoH ,D;J1H «PYHK�HH f(x) =

= (x
-

2)(x
- 3)7 paBeH 3. HaiiAHTe OCTaJILHhIe HYJlH.

CI0. a) B TOqKe C a6c�HccOH Xo
= 7 rpa«pHKa «PYHK�HH

f(x) = x
3

- 7x
2

+ x
- 7 npOBe,D;eHa KaCaTeJlLHaH K 3TOMY rpa«pHKY.

HaH,D;HTe a6c�HcchI Tex TOqeK KaCRTeJlLHOH, OTHomeHHe paCCTO-'

HHHH OT Kam,D;OH H3 KOTOphIX ,D;O OCH a6c�Hcc K paCCTOHHHIO ,D;O

OCH Op,D;HHaT paBHO 50.

6) B TOqKe C a6c�HccOH Xo
= -2 rpa«pHKa «PYHK�HH

f(x) = x
3

+ 2x
2

-

x
- 2 npOBe,D;eHa KaCaTeJILHaH K 3TOMY rpa«pHKY.

HaH,D;HTe a6c�HcchI Tex TOqeK KaCaTeJlLHOH, OTHomeHHe paCCTO-

HHHH OT Kam,D;OH H3 KOTOphIX ,D;O OCH a6c�Hcc K paCCTOHHHIO ,D;O

OCH Op,D;HHaT paBHO 3.

AI.

A2.

A3.

A4.

,/9.3. Apo6Ho-pa�MOHanbHble cl»YHK�MM
. -----1

YpoBeHb A

Ha�HTe: a) r G ), eCJlH f(x) = 2x-
3

;

4

HaH,D;HTe: a) y'(-I), eCJlH y(x) =

5;
x

a) Haii�HTe r( : ). eCJlH f(x) = lOx + 9x-
1

- 3.

6) Haii�HTe r( : ). eCJlH f(x) = 6x + 4x-
1

- 5.

6) r G ), ecJlH f(x)=3x-
2

.

9

6) y'(I), eCJlH y(x) =

a.
x

HaH,D;HTe:

a) g'(-1), eCJlH g(x)=
7�+8X+9

;
x

6) g'(-1), eCJlH g(x) =

9�+8x+7
.

x

Hd'fd",J \1,irtJfv1alvl l
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A5. HaH,D;HTe 3HaqeHHe npOH3BO,D;HOH «PYHK�HH:

X
5

- X
4

+ 2x
3

+ 2� - 2x - 1

a) f(x) =

�
B TOqKe Xo

= -3;

6)
�

( )
3%5 + x

4
- 4x

3
- 3� + 4x - 1

1II X =

�
B TOqKe Xo

= -

.

A6. HaH,D;HTe TOqKY M8.KCHMYMa «PYHK�HH:
16 25

a) y = x + -; 6) y
= x + -.

% X

A7. HaH,D;HTe TOqKY MHHHMYMa «PYHK�HH:

1 36

a) y=49x+-; 6) y=x+-.
x %

AS. HaH,D;HTe npOMemYTKH B03paCTaHHH «PYHK�HH:

a) y
= x + 4x-

1

; 6) y
= x + 9x-

1
.

A9. HaH,D;HTe npOMemYTKH y6hIBaHHH «PYHK�HH:

a) y
=

4� + 25

; 6) y
=

9� + 16
.

x %

AIO. a) HanHmHTe yp8BHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) =

16
B TOqKe 3Toro rpacpHKa c a6CIJ;HCCoii Xo

= -4.
%

6) HanHmHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) =

4
B TOqKe 3Toro rpa«pHKa c a6C�HCCOH Xo

= -2.
x

YpOBeHb B

Dl. a) HanHmHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) = -; B TOqKe 3Toro rpacpHKa C a6CIJ;HCCoii Xo
= 2.

3x

6) HanHmHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) =
-

4� B TOqKe 3Toro rpacpHKa C a6CIJ;HCCoii Xo
= -3.

D2. a) HanHmHTe yp8BHeHHH Bcex KaCaTeJlbHhIX K rpa«pHKY «PYHK-
7% + 12

u

�HH f(x) =

, napaJIJleJlbHhIX npHMOH y
= -3x.

x

6) HanHmHTe ypaBHeHHH Bcex KaCaTeJlbHhIX K rpa«pHKY «PYHK�HH

�
(x) =

5x - 9

,

u

I' napaJIJleJlLHhIX npHMOH y
= x.

x
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B3. a) HanHWHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

{(x) = :
-

� + 5x B TO�Ke 3Toro rpacpHKa C a6CIJ;HCCOH -1.

6) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

{(x) = : + � + 4x B TO�Ke 3Toro rpacpHKa C a6CIJ;HCCOH 1.

84. a) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH
2 - 3x 1

{(x) =

6�
+ 5x B TO�Ke 3TOro rpacpHKa C a6CIJ;HCCOH

-

2

6) HanHillHTe yp8BHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH
2x + 3

u
1

{(x) =

6�

- 5x B TO�Ke 3TOro rpacpHKa C a6CIJ;HCCOH
-

3

B5. a) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

4� - 5x - 1

f(x) = B TOqKe 3Toro rpa«pHKa c a6c�HccOH -2.
x

6) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH
2

2x - 4x - 3

f(x) = B TOqKe 3Toro rpa«pHKa c a6c�HccOH -3.
x

a) HarrHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

2x
3

+ � + 5x - 1
u 1

f(x) = B TOqKe c a6c�HccOH -.

x 2

6) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

3x
3

+ 2� - 5x - 3
u 1

f(x) = B TOqKe c a6C�HccOH -.

x 3

5

a) .D:J1H «PYHK�HH f(x) = 6x -
-

Ha npOMemYTKe (0; +00) HaH,D;H-
x

Te nepBoo6pa3HYlO F(x), eCJlH F(I) = -2.

1

6) .D:J1H «PYHK�HH f(x) = 2x + - Ha npOMemYTKe (0; +00) HaH,D;HTe
x

rrepBoo6pa3HYIO F(x), eCJlH F(I) = -5.

DB. a) cl>YHK�HH F(x) HBJlHeTCH rrepBoo6pa3HoH AJIH «PYHK�HH
7 + 2x u

f(x) = Ha npoMemYTKe (0; +00). HaHAHTe F(II), eCJlH

x

B6.

B7.

F(8) = 15.

6) cl>YHK�HH F(x) HBJlHeTCH rrepBoo6pa3HoH AJIH «PYHK�HH

�
(x) -

-

3+8x

(0 ) H
u

F(7)II Ha npoMemyrKe ; +00. aHAHTe ,eCJlH
x

F(4) = 7.
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3
B9. a) .D:J1H «PYHK�HH f(x) =

� HaH�HTe nepBoo6paaHYIO, rpa«pHI
5x

KOTOpOH npoxo�HT qepea TOqKY (-1; -3).

6) .n;JI$I CPYHKD;HH (x) =
-

3� HaH�HTe nepBo06pa3HYIO, rpacpHI

KOTOpOH npOXO�HT qepea TOqKY (1; 3).

BI0. a) HanHmHTe yp8BHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HE
5x-2

f(x) =
. B TOqKe 3Toro rpa«pHKa c a6c�HccOH 2.

3x-16

6) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HIt

�
(x)

-

_

4x - 3
6

u
_

3
II B TOqKe 3Toro rpa«pHKa c a C�HCCOH

x-3 4

YpOBeHb C

Cl. a) HanHmHTe ypaBHeHHH KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH

f(x) = -�, npoxO�H�HX qepe3 TOqKY ( _.!.; .!.
) .

6x. 4 2

6) HanHmHTe yp8BHeHHH KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH

f(x) = �, npOXO�H�HX qepea TOqKY ( 1; .!.
) .

3x 2

C2. a) HanHmHTe yp8BHeHHH KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH
4

(x) =

x'l
,npOXO�$Im;HX �epe3 TO�KY (-5; 0).

+7

6) HanHmHTe yp8BHeHHH KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH
3

(x) =

x'l
' npOXO�$Im;HX �epe3 TO�KY (-4; 0).

-11

C3. a) HaH�HTe a6C�HcchI TOqeK KacaHHH Tex KaCaTeJlhHhIX K rpa-

«PHKY «PYHK�HH
5

y=
81

,

x-

81
x+-

x

14

yrJIOBOH K03«P«PH�HeHT KOTOphIX paBeH
--

135

6) HaH�HTe a6c�HcchI TOqeK KaC8.HHH Tex KaCaTeJlhHhIX K rpa«pH-

KY «PYHK�HH
9

y=
64

,

x-

64
x+-

x

yrJlOBOH K03«P«PH�HeHT KOTOphIX paBeH

17
--

216
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C4. Ha.H�HTe nJlO��h TpeyrOJlhHHKa, CTOpOHhI KOTOpOrO J1emaT Ha

OCHX KOOp�HHaT H Ha KaCaTeJlhHOH, npOBe�eHHOH K rpa«pHKY

«PYHK�HH:
4 2

a) !(x) = 3x -

x

B TOqKe 3Toro rpacpHKa C a6C�HCCOH
-

3
;

2 1

6) f(x) = 4x -
-

B TOqKe 3Toro rpa«pHKa C a6c�HccOH
% 2

a) KaCaTeJIhHaH K rpa«pHKY «PYHK�HH f(x) =! - 3 H OCH

x

C5. KOOP-

�HHaT OrpaHHqHBamT TpeyrOJlhHHK, O�HH H3 KaTeTOB KOToporo

B 12 pa3 60Jlhme APyroro. HanHmHTe yp8BHeHHH Bcex TaKHX

KaCaTeJlhHhIX.

1

6) KaCaTeJlhHaH K rpa«pHKY «PYHK�HH f(x) = -
- 2 H OCH KOOp�H-

%

HaT OrpaHHqHBamT TpeyrOJlhHHK, O�HH H3 KaTeTOB KOToporo

B 9 pa3 60Jlhme �pyroro. HanHmHTe ypaBHeHHH Bcex TaKHX Ka-

CaTeJlhHhIX.

C6. a) B K8.KOM OTHomeHHH ,AeJIHTCH TOqKOH M (6; : ) OTpe30K Ka-

CaTeJlhHOH, npoBe�eHHoH K rpa«pHKY «PYHK�HH f(x) =! B TOqKe

x

M, eCJlH KOH�hI OTpe3Ka J1emaT Ha OCHX Koop�HHaT?

6) B K8.KOM OTHomeHHH ,AeJIHTCH TOqKOH M (-2;
-

: ) OTpe30K Ka-

CaTeJlhHOH, npoBe�eHHoH K rpa«pHKY «PYHK�HH f(x) =! B TOqKe M,
%

eCJlH KOH�hI OTpe3Ka J1emaT Ha OCHX Koop�HHaT?

C7. HaH�HTe npOMemYTKH B03paCTaHHH H y6hIB8.HHH nepBoo6pa3HoH

AJIH «PYHK�HH:

a) !(x) =

x
6

-16x
4

; 6) !(x) =

x
6

- 25x
4

.

�-5%+105 �+2%+98

CS. a) PemHTe ypaBHeHHe F(x) = F(5), eCJlH F(x)
-

nepBoo6pa3HaH

3�+7
AJIH «PYHK�HH f(x) = Ha npOMemYTKe (0; +00).

%

6) PemHTe ypaBHeHHe F(x) = F(2), eCJlH F(x)
-

nepBoo6pa3HaH
2

f(x) _

-

5% + 4

(0 )AJIH «PYHK�HH Ha npoMemYTKe ; +00 .

%
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AI. HaH,D;HTe:

a) f'(9), eCJlH f(x) = 3�;

A2. HaHAHTe: 5

a) f(I), eCJlH f(x) = 28x 7
;

A3. HaH,D;HTe:

a) f ( 11 6 ), eCJIH f(x) =

£" :: ;

C9.

CI0.

a) HanHillHTe YPaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) =

x

B TOqKe nepeCeqeHHH 3Toro rpa«pHKa C npHMOH
7x + 15

y
= -2.

6) HanHillHTe ypaBHeHHe KaCaTeJlbHOH K rpa«pHKY «PYHK�HH

f(x) =

x

B TOqKe nepeceqeHHH 3TOro rpa«p HKa C npHMoH Y
= 3.

8x + 23

1

a) KaCaTeJlbHaH K rpa«pHKY «pyHK�HH f(x) = -

npOXO,D;HT qe-

12x

pe3 TOqKY M(-I; 14). HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

.

5

6) KaCaTeJlbHaH K rpa«pHKY «PYHK�HH f(x) = -

npOXO,D;HT qepe3
6x

TOqKY M(-5; 8). HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

/9.4. Mppa�MOHanbHble cl»YHK�MMI
YpoBeHb A

6) f(16), eCJlH f(x) = -40£.

7

6) f(I), eCJlH f(x) = 32x 8
.

6) f ( 3

1

6 )' eCJIH f(x) =

£" :: .

A4. HaH,D;HTe:

5xJX - 24x 3xJX - 20x

a) f(9), eCJIH y =

JX
; 6) f( 4), eCJIH y =

JX
·

A5. HaHAHTe TOqKY MHHHMYMa «PYHK�HH:

a) Y
= x -1� + 11; 6) Y = x -1� + 13.

A6. HaH,D;HTe TOqKY MaKCHMYMa «pyHK�HH:

a) Y
= � -

x -7; 6) Y
= 10£ -

x + 3.

A7. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH Y
= 1� B TOqKe C

a6c�HccOH 49. HaH,D;HTe yrOJl, KOTOphIH 3Ta npHMaH o6pa3yeT C

nOJIO:>KHTeJlbHhIM HanpaBJleHHeM OCH a6c�Hcc.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH Y
= � B TOqKe C

a6c�HccOH 27. HaJi,D;HTe yrOJl, KOTOphIH 3Ta npHMaJI o6pa3yeT C

nOJIO:>KHTeJlbHbIM HanpaBJleHHeM OCH a6c�Hcc.
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AS. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH y
= -2J5X B TOtlKe C

a6c�HccOH 15. HaH�HTe yrOJl, KOTOphIH 3Ta npHMaH o6pa3yeT C

nOJlO:>KHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH y
= -6J2X B TOtlKe C

a6c�HccOH 6. HaH�HTe yrOJl, KOTOphIH 3Ta npHMaH o6pa3yeT C

nOJlO:>KHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc.

A9. a) MaTepHaJIhHaH TOtlKa �BH:>KeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 3t + 4Ji (paccToHHHe x H3MepHeTCH B MeTpax, BpeMH t

H3MepHeTCH B MHHYTax). HaH�HTe CKOpOCTh TOtlKH B MOMeHT

BpeMeHH t = 4.

6) MaTepHaJIhHaH TOqKa �BH:>KeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 5t + 6Ji (paccToHHHe H3MepHeTCH B MeTpax, BpeMH t H3-

MepHeTCH B MHHYTax). HaH�HTe CKOpOCTh TOtlKH B MOMeHT Bpe-

MeHH t = 9.

AI0. a) MaTepHaJIhHaH TOtlKa �BH:>KeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 5t + 12* (paccToHHHe x H3MepHeTCH B MeTpax, BpeMH t

H3MepHeTCH B MHHYTax). B KaKOH MOMeHT BpeMeHH CKOpOCTh

TOqKH CTaHeT paBHa 61

6) MaTepHaJIhHaH TOtlKa �BH:>KeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 3t + 27* (paccToHHHe x H3MepHeTCH B MeTpax, BpeMH t

H3MepHeTCH B MHHYTax). B K8.KOH MOMeHT BpeMeHH CKOpOCTh TOq-

KH CTaHeT paBHa 41

YpOBeHb B

Dl. a) K rpa«pHKY «PYHK�HH f(x) = 3� - 5 npOBe�eHa KaCaTeJlhHaJI.

TaHreHc yrJla, o6pa30BaHHoro KaCaTeJlhHOH C nOJlO:>KHTeJlhHhIM

HanpaBJleHHeM OCH a6c�Hcc, paBeH !. HaH�HTe a6c�Hccy TOqKH

4
KacaHHH.

6) K rpa«pHKY «PYHK�HH f(x) = 6� - 7 npOBe�eHa KaCaTeJlhHaH.

TaHreHC yrJla, o6pa30BaHHoro KaCaTeJlhHOH C nOJlO:>KHTeJlhHhIM

1

HanpaBJleHHeM OCH a6C�HCC, paBeH
- HaH�HTe a6C�HCCY TOqKH

2

KacaHHH.
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B2. a) HanHIIIHTe yp8.BHeHHe KaCaTeJlLHOH K rpa«pHKY «PYHK�HH

�
(x)

-

-

64x-225
6

u

4II B TOqKe 3Toro rpa«pHKa c a C�HCCOH .

�+15

6) HanHillHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

�
(x)

-

_

81x-121
6

u

4II B TOqKe 3Toro rpa«pHKa c a C�HCCOH .

�+11

B3. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

�
(x)

-

_

x + 2
+ 2 6

u

4II

Ii
B TOqKe rpa«p HKa c a C�HCCOH ·

6) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

(x) =

x;/
- 4 B TOqKe rpa«pHKa C a6cD;HccOH 1.

84. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH
1

f(x) = 2x
2

- 6x 2
-:-1 B TOQKe 3Toro rpa«pHKa C a6c�HccoH 9.

6) HanHIIIHTe ypaBHeHHe KaCaTeJlhHOH K rpa<pHKY «PYHK�HH
1

f(x) = -3x
2

- 2X2 - 4 B TOqKe 3Toro rpa«pHKa C a6c�HccOH 1.

B5. a) Han HmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = � 11- 5x B TOqKe 3Toro rpa«pHKa c a6c�HccOH 2.

6) Han HmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = � 21- 4x B TOqKe 3Toro rpa«pHKa C a6c�HccOH 3.

B6. a) HanHmH Te yp8.B HeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 2x + � 6x -11 B TOqKe 3Toro rpa«pHKa C a6c�HccOH 2.

6) HanHllIH Te ypa BHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 6x + � 3x + 31 B TOqKe 3Toro rpa«pHKa c a6c�HccOH -2.

B7. a) �J1H «PYHK�HH f(x) = 1� - 3 HaH,D;HTe nepBoo6pa3Hym, rpa-

«pHK KOTOpOH npOXO,D;HT qepe3 TOqKY (3; 4).

6) �J1H «PYHK�HH f(x) = 9JX + 2 HaH,D;HTe nepBoo6pa3HYIO, rpa-

«pHK KOTOpOH npOXO�HT qepe3 TOqKY (6; -2).

88. a) rpa«pHK nepBoo6pa3HoH AJIH «PYHKD;HH (x) = 2 + � npoxo-

,D;HT Qepe3 TOqKY (4; -15). HaHAHTe 3TY nepBoo6pa3HYIO.

6) rpa«pHK nepBoo6pa3HoH AJIH «PYHKD;HH (x) = -10 -

}; npoxo-

,D;HT Qepe3 TOQKY (36; 11). HaHAHTe 3TY nepBoo6pa3HYIO.
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B9. a) HaH,D;HTe yrJloBoH Koa<l>«PH�HeHT KaCaTeJlhHOH K rpa«pHKY

«PYHKD;HH f(x) =

3Wll
B TOqKe ero nepeCeqeHH.R C rpa«pHKOM

�

3�
«PYHKD;HH g(x) =

�
.

6) HaH,D;HTe yrJloBoH K03<PtPH�HeHT KaCaTeJlhHOH K rpa<pHKY

1�
((x) =

�C <PYHK�HH B TOqKe ero nepeCeqeHHH c rpa<pHKoM <PYHK-
�x

1 �10
D;HH g(x) =

f;
·

BI0. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa<pHKY <PYHK�HH

�
(x)

-

_

4x
6

u

0II B TOqKe 3Toro rpa<pHKa c a C�HCCOH .

� 2x - 1 + 2

6) HanHIIIHTe ypaBHeHHe KaCaTeJlhHOH K rpa<pHKY <PYHK�HH

f(x) =

3

2x
B TOqKe 3Toro rpa«pHKa C a6CD;HCCOH O.

:j 5x + 1 + 3

YpOBeHb C

Cl. a) KaCaTeJlhH8..H K rpa<pHKY «PYHK�HH {(x) = .J 2x + 7 npOXO,D;HT

qepe3 TOqKY (- 22
1

; 0). HaH,lJ;HTe TaHreHC yrJIa, 06pa30BaHHoro

KaCaTeJlhHOH c nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a 6c�Hcc.

6) KaCaTeJlhHaH K rpa<pHKY <PYHK�HH {(x) = .J 4x + 5 npOXOAHT

qepe3 TOqKY (- � ; 0 ). HaH,lJ;HTe TaHreHC yrJIa, o6pa30BaHHoro Ka-

CaTeJlhHOH c nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc.

C2. a) HaH,D;HTe yrJlOBOH K 03<PtP H�HeHT npHMoH, Ka calO� eHcH rpa-

<pHKa <PYHK�HH y
= 2J 4x + 1 -

4
+ .J 4x + 5 B TOqKe

.J 4x + 5 - .J 4x + 1

3Toro rpa<pHKa C a6c�HccOH 6.

6) HaH,D;HTe yrJlOBO H K03 <P<PH�HeHT npHMoH, KacalO �eHcH rpa<pH-

Ka <PYHK�HH y
= .J 3x + 7 -

3
+ 2J 3x + 4 B TOqKe 3TO-

.J 3x + 7 - .J 3x + 4

ro rpa<pHKa c a6c�HccOH 7.

C3. a) IIpHMaH KacaeTCH rpa<pHKa <PYHK�HH {(x) = � 4x + 3 H npo-

XO,lJ;HT qepe3 TOqKY (- 1: ; 0 ). HaH,lJ;HTe KOOp,lJ;HHaThI TOqKH nepe-

CeqeHHH 3TOH npHMOH C OChlO 0PAHHaT.
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6) IIpHMaH KacaeTCH rpa<pHKa ct>YHK�HH f(x) = � 3x - 5 H npo-

XOAHT "Iepe3 TOqKY ( 23
5

; 0 ). HaRAHTe KOOPAHHaThI TOqKH nepe-

CeqeHHH 3TOH npHMoH C OChlO Op,D;HHaT.

C4. HaHAHTe nJlO��h TpeyrOJlhHHKa, OrpaHHqeHHOrO OCHMH KOOP-

AHHaT H KaCaTeJlhHOH K rpact>HKY ct>YHK�HH y
= f(x), npoBeAeH-

HOH B TOq Ke ero nepeceqeHHH C npHMo H y
= x:

a) ((x) = � 5 - 4x ; 6) ((x) = � 7 - 6x .

C5. a) IIpRMaR KacaeTCR rpa4»HKa 4»YHK�HH lex) =

3

.J 4x + 7 B TOq-

2

Ke C a6c�Hccoii -1. Haii,D;HTe yr J1hI TpeyrOJlhHHKa, OrpaHHqeH-

Horo 3TOH npHMoH H OCHMH KOOp,D;HHaT.

6) IIpRMaR KacaeTCR rpa4»HKa 4»YHK�HH lex) =

2

.J 5x - 2 B TOqKe

5

C a6C�HCCOH 1. HaH,D;HTe yr J1hI TpeyrOJlhHHKa, orpaHHqeHHOrO
u u

3TOH npHMOH H OCHMH KOOp,D;HHaT.

C6. IIocTpoHTe rpact>HK ct>YHK�HH H HanHmHTe yp8.BHeHHe KaCaTeJlh-

HOB K 3TOMY rp act>HKY , npoxOAH� eB qepe3 ero TOqKY C a6c�Hc-

COR 6: a) y
= -� 100 -�; 6) y

= -� 225 -

x
2

.

C7. a) HaH,D;HTe nJlO��h TpeyrOJlhHHKa, ,D;Be B epmHHhI KOToporo

JIe)KaT Ha rpa4»HKe 4»YHK�HH lex) = - 9� lxl- 7 H HMeIOT a6C�HC-

ChI 11 H -11, a TpeThH BepmHHa HBJlHeTCH nepeCeqeHHeM Kaca-

TeJlhHhIX, npOBe,D;eHHhIx K rpact>HKY ,D;aHHOH ct>YHK�HH B ,D;BYX

nepBhIX BepmHHax TpeyroJlhHHKa.

6) HaH�HTe nJlO��h TpeyrOJlhHHKa, ,D;Be BepIIIHHhI KOToporo J1e-

)KaT Ha rpa4»HKe 4»YHK�HH lex) =
-

6�lxl 5 H HMeIOT a6c�HcchI

21 H -21, a TpeThH BepmHHa HBJlHeTCH nepeceqeHHeM KaCaTeJlh-

HhIX, npOBe,D;eHHhIx K rpact>HKY ,D;aHHOH ct>YHK�HH B ,D;BYX nepBhIX

BepmHHax TpeyroJlhHHKa.

C8. a) CpaBHHTe 3HaqeHHH F( 8) H F( 9), eCJlH F(x)
-

nepBoo6pa3-

HaR AJIR 4»YHK�HH lex) = � 8X16 + 9 +

�

1
+ 2 .

3
9x

32
+ 8

6) CpaBHHTe 3HaqeHHH F(4) H F(5), eCJlH F(x)
-

nepBoo6pa3HaH

AJIR 4»YHK�HH lex) = � 4X8 + 5 +
1

+ 5.

� 5x16 + 4
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C9. a) TOqKa ,D;BHmeTCH no KpHBO H Y
= � TaK, qTO ee OPAHHaTa

H3MeHHeTCH no 3aKOHY yet) = � 7t -13 (KooPAHHaTa H3MepHeTCH

B MeTpax, BpeMH
-

B ceKYH,D;ax). KaKOBa CKOpOCTh H3MeHeHHH

a6C�HCChI TOqKH qepe3 2 C nocJle HaqaJIa ABHmeHHH?

6) TOqKa ABHmeTCH no KpHBO H y
= � TaK, qTO ee 0PAHHaTa H3-

MeHHeTCH no 3aKOHY yet) = � 5t - 26 (KooPAHHaTa H3MepHeTCH B

MeTpax, BpeMH
-

B CeKYHAax). KaKOBa CKOpOCTh H3MeHeHHH

a6C�HCChI TOqKH qepe3 6 C nocJle HaqaJIa ABHmeHHH?

CI0. a) HaHAHTe a6c�Hccy TOqKH nepeCeqeHHH npHM oH y
= - 3 - 4x H

rpa«pHKa nepBoo6pa3HoH AJIH «PYHK�HH lex) = 6J 4x + 13, npoxo-

,D;H�erO qepe3 TOqKY M(-3; -1).

6) HaHAHTe a6c�Hccy TOqKH nepeCeqeHHH npHM oH y
= -1 - 2x H

rpa<pHKa nepBoo6pa3Hoii ,D;J1H <PYHK�HH lex) = 6J 2x - 1, npOXO,D;H-

�ero qepe3 TOqKY M(I; -3).

/

! 9.5. TpMrOHOMeTpM'IeCKM8. cl»YHKL\MM
I

YpoBeHb A

At. a) HaHAHTe r(-
3

2

1t

), eCJIH lex) = 3sinx + 8cosx.

6) HaHAHTe f(21t), eCJlH lex) = 8sinx + 3cosx.

A2. a) HaHAHTe y,(
5

4

1t

), eCJIH y(x) = W2cosx -7tgx.

6) HaHAHTe y' C; ), eCJIH y(x) = sJ3sinx-9tgx.

A3. a) HaHAHTe g'(- ; ), eCJIH g(x) = lltgx
- 4sinx.

6) HaHAHTe g'(- : ), eCJIH g(x) = 15tgx
- 8cosx.

A4. a) IIpHMaH KacaeTCH rpa<pHKa <PYHK�HH y
= 5x - 6cos x B TOq-

Ke C a6c�HccoH
1t

. H�HTe yrJlOBOH Ko3QxPH�HeHT 3TOH npHMOH.
6

6) IIpHMaH KacaeTCH rpa<pHKa <PYHK�HH y
= 7x - 4sinx B TOqKe

C a6c�HccOH
1t

. HaHAHTe yrJlOBOH Ko3QxPH�HeHT 3TOH npHMoii.
3

rfri �(Uld �,A,J' f 1(v 1 .J' /I1LJeCKOrn fJHL1
�

1;3 V1r (' /
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A5. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOii K rpa«pHKY «PYHK�HH

y
= 4x + 3cosx + 2 B TOqKe 3Toro rpa«pHKa c a6c�HccOH O.

6) HanHIIIHTe ypaBHeHHe KaCaTeJlhHOii K rpa«pHKY «PYHK�HH

y
= 5x + 6cos x + 7 B TOqKe 3Toro rpa«pHKa c a6c�Hccoii O.

A6. a) Haii,D;HTe HaHMeHhIIIHii H3 yrJlOBhIX K03«P«PH�HeHToB, KOTophIe

MorYT HMeTh KaCaTeJlhHhIe K rpa«pHKY «PYHK�HH f(x) = 8sin 7x.

6) Haii,D;HTe HaH60JlhmHii H3 yrJIOBhIX Koa<l>«PH�HeHToB, KOTophIe

MOryT HMeTh KaCaTeJlbHhIe K rpa«pHKY «PYHK�HH f(x) = 7cos8x.

A7. a) HaH,D;HTe HaHMeHhmHH H3 yrJIOBhIX Koa4MPH�HeHToB, KOTophIe

MOryT HMeTh KaCaTeJlhHhIe K rpa«pHKY «PYHK�HH f(x) = 5tg4x.

6) Haii,D;HTe HaHMeHhIIIHii H3 yrJIOBhIX K03«P«PH�HeHToB, KOTophIe

MOryT HMeTh KaCaTeJlhHhIe K rpa«pHKY «PYHK�HH ((x) = 3tg7x.

A8. a) Cpe,D;H Bcex KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH y
= 2J3 tg

x

6

BhI6paJIH Te, KOTophIe 06pa3YIOT c nOJlOmHTeJlhHhIM HanpaBJle-

HHeM OCH a6C�Hcc HaHMeHhIIIHii H3 B03MomHhIX yrJlOB. Haii,D;HTe

BeJlHqHHY 3Toro yrJla.

6) Cpe�H Bcex KaCaTeJIhHhIX K rpa«pHKY «PYHK�HH y
= 4J3 tg

x

4

BhI6paJIH Te, KOTophIe 06pa3YIOT c nOJlOmHTeJlhHhIM HanpaBJleHH-

eM OCH a6c�HCc HaHMeHhIIIHii H3 B03MomHhIX yrJlOB. Haii,D;HTe

BeJIHqHHY 3Toro yrJla.

x

A9. a) Cpe�H Bcex KaCaTeJIhHhIX K rpa«pHKY <PYHK�HH y
= 12cos-

12

BhI6paJIH Te, KOTophIe 06pa3YIOT c nOJlOmHTeJIhHhIM HanpaBJIe-

HHeM OCH a6c�Hcc HaHMeHhIIIHii H3 B03MomHhIX yrJlOB. Haii,D;HTe

BeJIHqHHY 3Toro yrJIa.

6) Cpe,D;H Bcex KaCaTeJIhHhIX K rpa«pHKY «PYHK�HH y
= -10sin-=-

10

BhI6paJIH Te, KOTophIe 06pa3YIOT C nOJlOmHTeJlhHhIM HanpaBJleHH-

eM OCH a6c�Hcc HaHMeHhIIIHii H3 B03MomHhIX yrJIOB. Haii,D;HTe

BeJlHQHHY 3Toro yrJla.

AI0. a) Cpe,D;H Bcex KaCaTeJIhHhIX K rpa«pHKY <PYHK�HH y
= 4J3 sin

x

4

BhI6paJIH Te, KOTophIe 06pa3YIOT c nOJlOmHTeJlhHhIM HanpaBJle-

HHeM OCH a6C�Hcc HaH60JIhIIIHii H3 B03MomHhIX yrJIOB. Haii,D;HTe

BeJIHQHHY 3Toro yrJla.
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6) Cpe�H Bcex KaCaTeJlhHhIX K rpa«pHKY «PYHK�HH y
= zJ3 COS

x

6

BhI6paJIH Te, KOTOphIe 06pa3YIOT c nOJlOmHTeJlhHhIM HanpaBJleHH-

eM OCH a6C�HCC HaH60JlhllIHH H3 B03MomHhIX yrJlOB. HaH�HTe Be-

J1H'tIHHY 3Toro yr J1a.

YpOBeHb B

Bl. a) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 2x - 5sinx + 1 B TO'tlKe 3Toro rpa«pHKa c a6c�HccOH O.

6) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 5x - 4sinx + 1 B TO'tlKe 3Toro rpa«pHKa c a6c�HccOH O.

B2. a) HaH�HTe a6c�HcchI Bcex TO'tleK, B Kam�oH H3 KOTOphIX Kaca-

TeJlhHaH K rpa«pHKY «PYHK�HH f(x) = 12x -

9tg x + 1 nap8JIJleJlh-

Ha OCH a6C�HCC.

6) HaH�HTe a6c�HcchI Bcex TO'tleK, B Kam�oH H3 KOTOphIX Kaca-

TeJlhHaH K rpa«pHKY «PYHK�HH f(x) = 8x -

6tg x
- 1 napaJIJleJlhHa

OCH a6C�HCC.

B3. a) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 4x
8

+ 3x + tg x + 7 B TO'tlKe 3Toro rpa«pHKa c a6C�HCCOH O.

6) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 3x
6

+ 2x + tg x + 6 B TO'tlKe 3Toro rpa«pHKa c a6C�HCCOH O.

84. a) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f( x) = 2sin 3x cos 3x -

5( 2x + 1 )0,4 B TO'tlKe 3Toro rpa«pHKa C

a6C�HCCOH O.

6) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 3sin4xcos4x -

10(5x + 1)°,.5 B TO'tlKe 3Toro rpa«pHKa c

a6C�HCCOH O.

B5. a) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa<j)HKY «PYHK�HH

f(x) = 3x
2

+ 2x + tg2x + 7 B TO'tlKe 3TOro rpa«pHKa c a6C�HCCOH O.

6) HanHllIHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = 2x
2

- 3x + tg 5x - 5 B TO'tlKe 3Toro rpa«pHKa c a6C�HCCOH O.

B6. a) .D:J1H «PYHK�HH f(x) = 5x + sin
x

HaH�HTe nepBoo6pa3HYIO,
2

rpa«pHK KOTOPOH npOXO�HT Qepe3 Ha'tlaJIO Koop�HHaT.

6) .D:J1H <PYHK�HH f(x) = 2x + cos
x

HaH�HTe nepBoo6pa3HYIO, rpa-
5

«pHK KOTOpOH npoxO�HT Qepe3 Ha'tlaJIO Koop�HHaT.

B7. a) .D:J1H <l>YHK�HH f(x) = 1 + cos6x HaH�HTe nepBoo6pa3HYIO, rpa-

«pHK KOTOpOH npOXO,lJ;HT '1epe3 TO'IKY ( : ; 2n).
']" 1l0l ,1 �.:,,'t'r.l(ll.J':( (I'(j/() (lll.111.�)C1 J/1 r

d ,L()f.:(1di.U
J
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6) �J1H «PYHK�HH f(x) = 3 + sin 2x HaH,D;HTe nepBoo6pa3HYIO, rpa-

«pHK KOTOpOH IIpOXO�HT Qepe3 TOQKY ( ; ; -3n)-
88. a) �J1H «PYHK�HH f(x) = x

2
- 4cos 3x HaH,D;HTe nepBoo6pa3HYIO,

KOTopaH HBJlHeTCH HeqeTHOH «PYHK�HeH.

6) �J1H «PYHK�HH f(x) = x
4

+ 2cos 2x HaH,D;HTe nepBoo6pa3HYIO,

KOTopaH HBJlHeTCH HeqeTHOH «PYHK�HeH.

B9. a) l»a«pHK nepBoo6pa3HoH ,lVIH «PYHK�HH f(x) = 2sin x + 1 nepece-

KaeT OCh Op,D;HHaT B TOqKe (0; 1). H�HTe 31')' nepBoo6pa3HYIO.

6) rpa<l>HK nepBoo6pa3HOH ,D;J1.R <l>YHK�HH f(x) = 7sinx - 2 nepe-

ceKaeT OCh Op,D;HHaT B TOqKe (0; 9). HaH,D;HTe 3TY nepBoo6pa3HYIO.

BI0. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = -9x + 2cos
2

x
- 2sin

2
x + 7 B TOqKe 3Toro rpa«pHKa c

a6C�HCCOH O.

6) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa«pHKY «PYHK�HH

f(x) = -7x - 4cos
2 5x

+ 4sin
2 5x

+ 5 B TOqKe 3Toro rpa«pHKa c

2 2

a6C�HCCOH O.

YpOBeHb C

Cl. a) KaCaTeJIhHaH K rpa«pHKY nepBoo6pa3HOH ,D;JIH «PYHK�HH

f(x) = 10sin
2

x
- sJ3sinx + 1 o6pa3yeT C nOJlOmHTeJlhHhIM Ha-

npaBJIeHHeM OCH a6C�HCc yroJl 45°. B OTBeTe YKamHTe a6c�HcchI

TOqeK KacaHHH.

6) KaCaTeJlhHaH K rpa«pHKY nepBoo6pa3HoH ,D;JIH «PYHK�HH

f(x) = 6sin
2

x
- 3J2 sin x

- 1 o6pa3yeT c nOJlOmHTeJlhHhIM HanpaB-

J1eHHeM OCH a6c�Hcc yrOJl 135°. B OTBeTe YKamHTe a6c�HcchI TO-

qeK KaCaHH.H.

C2. a) HanHmHTe ypaBHeHHH Bcex Tex KaCaTeJlhHhIX K rpa«pHKY

«PYHK�HH f(x) = -6tg x + 3, KOTophIe napaJIJleJlhHhI npHMoH

y
= -6x - 5.

6) HanHmHTe ypaBHeHHH Bcex Tex KaCaTeJlhHhIX K rpa«pHKY

«PYHK�HH f(x) = 4tgx + 1, KOTophIe napaJIJleJlhHhI np.HMOH

y
= 4x + 5.

C3. a) HanHillHTe ypaBHeHHe TOH H3 KaCaTeJlhHhIX K rpa«pHKY «PYHK-

�HH f(x) = 3cosx -

4x, napaJIJleJlhHhIX npHMOH Y
= -x

-

2,

a6c�Hcca TOqKH KacaHHH KOTOpOH HaHMeHee Y�aJIeHa OT HaqaJIa

KOOp,D;HHaT.
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6) HanHillHTe ypaBHeHHe TOH H3 KaCaTeJlhHhIX K rpa«pHKY «PYHK�H

f(x) = 2cos x
-

3x, nap8JIJleJlhHhIX npRMoH y
= -x -1, a6c�Hcca TOq-

KH KaCaHHH KOTOpOH H8.HMeHee y�aJIeHa OT HaqaJIa Koop�HHaT.

C4. a) IIJlO��h TpeyrOJlhHHKa, OrpaHHqeHHOrO OCHMH KOOp,D;HHaT H

KaCaTeJlhHOH K rpa«pHKY «PYHK�HH f(x) = sin 12x -

3, napaJIJleJlh-

3
HOH npHMOH Y

= 12x -

1, paBHa -. HanHillHTe ypaBHeHHe Kaca-

8

TeJlhHoH.

6) IIJlo��h TpeyrOJlhHHKa, OrpaHHqeHHOrO OCHMH Koop�HHaT H

KaCaTeJlhHOH K rpa«pHKY «PYHK�HH f(x) = sin 11x + 1, napaJIJleJlh-

HOH npHMoH Y
= 11x + 7, p8BHa �. HanHillHTe ypaBHeHHe Kaca-

22

TeJlhHOH.

C5. a) KaCaTeJlhHaH K rpa«pHKY «PYHK�HH f(x) = 5x - sin 3x o6pa3yeT
c nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc HaH60JlhIllHH H3

B03MomHhIX yrJloB H OTceKaeT OT oceH Koop�HHaT TpeyroJlhHHK

491t
2

nJlO��hlO -. HanHillHTe ypaBHeHHH Bcex TaKHX KaCaTeJlh-

16
HhIX.

6) KaCaTeJlhHaH K rpa«pHKY «PYHK�HH f(x) = 6x - sin2x o6pa3yeT

c nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc HaH60JlhillHH H3

B03MomHhIX yrJloB H OTceKaeT OT oceii Koop�HHaT TpeyroJlhHHK

251t
2

nJlO�a,n;hlO -. HanHillHTe ypaBHeHHH Bcex TaKHX KaCaTeJlh-

16
HhIX.

C6. a) KaCaTeJlhHaH K rpa«pHKY «PYHK�HH f(x) = 5tg 21tx o6pa3yeT c

nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc HaHMeHhillHH H3

B03MomHhIX yrJloB H OTceKaeT OT oceH Koop�HHaT TpeyroJlhHHK

nJlO�a,n;hlO 51t. HanHillHTe ypaBHeHHH Bcex TaKHX KaCaTeJlhHhIX.

6) KaCaTeJlhHaH K rpa<}>HKY <}>YHK�HH f(x) = 4tg31tx o6pa3yeT c

nOJlOmHTeJlhHhIM HanpaBJleHHeM OCH a6c�Hcc HaHMeHhillHH H3

B03MomHhIX yrJloB H OTceKaeT OT oceH Koop�HHaT TpeyroJlhHHK

nJlO��hlO 61t. HanHillHTe ypaBHeHHH Bcex TaKHX KaCaTeJlhHhIX.

C7. a) .D:J1H «PYHK�HH f(x) = -sin6xcos4x HaH�HTe nepBoo6pa3HYIO,
H8.H6oJlhillee 3HaqeHHe KOTOpOH paBHO 4.

6) .D:J1H «PYHK�HH f(x) = -sin 7xcos3x HaH�HTe nepBoo6pa3HYIO,

H8.H6oJlhillee 3HaqeHHe KOTOpOH paBHO 2.

C8. a) .D:J1H «PYHK�HH f(x) = 2cosx - 11sinx HaH�HTe nepBoo6pa3-

HYIO, rpa«pHK KOTOpOH CHMMeTpHqeH OTHOCHTeJlhHO OCH a6c�Hcc

rpa«pHKY npoH3BoAHOH 3TOH «PYHK�HH.
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6) �J1H «PYHK�HH f(x) = 5cosx + 12sinx Haii�HTe nepBoo6pa3HYIO,

rpa«pHK KOTOpoii CHMMeTpUqeH OTHOCHTeJlhHO OCH a6c�Hcc rpa«pH-

KY npoH3Bo�HOii 3TOii «PYHK�HH.

C9. a) O�HH H3 3KCTpeMYMOB nepBoo6pa3Hoii �J1H «PYHK�HH

f(x) = 3cosx - "55 sinx paBeH 1. HaH,D;HTe Bce TaKHe nepBoo6-

pa3HhIe.

6) O�HH H3 3KCTpeMYMOB nepBoo6pa3HoH

f(x) = -3cosx - "91 sin x paBeH 1. HaH,D;HTe Bce

pa3HhIe.

CI0. a) �J1H «PYHK�HH f(x) = cos6xcos 18x Haii,D;HTe

u
5n

pa3HOH, eCJlH O�HH H3 HHX paBeH
-

6.

6) �J1H «PYHK�HH f(x) = sin2xsin6x HaH�HTe HYJlH nepBoo6pa3-

�J1H «PYHK�HH

T8.KHe nepBoo6-

HYJlH nepBoo6-

Hoii, eCJlH O,D;HH H'3 HHX paBeH
7n

2

/9.6. nOKa3aTenbHaR cl»YHKL\MR
.------- ----- --- - - -- -----.

---;

YpoBeH. A

7% 4%
AI. HaH�HTe: a) f'(2), eCJlH f(x) = -; 6) f(3), eCJlH f(x) =

-.

In 7 In 4

3-% 5-%
A2. Haii�HTe: a) f'(-3), eCJIH f(x) = -; 6) f'(5), eCJIH f(x) =

-.

ln3 In5

A3. Haii�HTe:

�. 5%
a) y'(-2), eCJIH y(x) = ;

In10

4% · 25%
6) y'(-I), eCJlH y(x)= .

In 100

A4. Haii,D;HTe:

6%+8
a) f'(-6), eCJIH f(x) = ;

In6

7%+9
6) f(-7), eCJlH lex) =

·

In7

A5. Haii�HTe:

14%
a) y'(I), eCJIH y(x) = ;

zr · In 7

15%
6) y'(-I), eCJlH y(x) =

%

.

3 · In 5

A6.
25% - 4%

a) Haii�HTe Y '(3), eCJlH y(x) = x
3

+ 5% -

+ 2% .

5%-�

4gz - 9%
6 ) HaH�HTe Y '(2), eCJlH y(x) = x

4
+ 7% -

+ 3% .

7% - 3%

214 rfl3RCl 9



A7. a) IIpHMaH, yrJIOBOH K03«P«PH�HeHT KOTOpOH paBeH 271n3, Kaca-

eTCH rpa«pHKa <l>YHK�HH y
= 3

x
- 6

. HaH�HTe a6C�HCCY TOqKH Ka-

caHHH.

6) IIpHMaH, yrJIOBOH K03«P«PH�HeHT KOTOpOH paBeH 25ln 5, Kaca-

eTCH rpa«pHKa «PYHK�HH y
= 5

x +
4. HaH�HTe a6C�HCCY TOqKH Ka-

caHHH.

5%
- 4

AS. a) IIpHMaH KacaeTCH rpallmKa CPYHKD;HH Y
=

J3
B TO'lKe C

3ln5

a6c�HccOH 5. HaH�HTe yrOJI, KOTOphIH 3Ta npHMaH o6pa3yeT
C nOJIOmHTeJIhHhIM Hanp8BJIeHHeM OCH a6C�HCC.

7%
- 6

· J3
6) IIpHMaH KacaeTCH rpa«pHKa «PYHKD;HH Y

= B TOqKe C

In7

a6c�HccOH 7. HaH�HTe yrOJI, KOTOphIH 3Ta npHMaH o6pa3yeT
C nOJIOmHTeJIhHhIM HanpaBJIeHHeM OCH a6C�HCC.

A9. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH Y
= 3e%

- 4
B ero TOqKe

C a6c�HccOH 4. HanHllIHTe ypaBHeHHe 3TOH npHMoH.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH Y
= 4e

x
- 3

B ero TOqKe

C a6c�HccOH 3. HanHillHTe ypaBHeHHe 3TOH npHMoH.

AI0. a) HanHillHTe ypaBHeHHe KaCaTeJIhHOH K rpa«pHKY «PYHK�HH

f( x) = 3x + 1 - 2e%
- 2

B TOqKe rpa«pHKa C a6c�HccOH 2.

6) HanHillHTe ypaBHeHHe KaCaTeJIhHOH K rpa«pHKY «PYHK�HH

f(x) = 5x - 1 + 2e%
+ 2

B TOqKe rpa«pHKa C a6C�HCCOH -2.

YpOBeHb B

Bl. a) KaCaTeJIhHaH K rpa«pHKY «PYHK�HH f(x) = 5x - 8e
x

napaJIJIeJIh-

Ha npHMoH Y
= -3x - 16. HaH�HTe a6c�Hccy TOqKH KacaHHH.

6) KaCaTeJIhHaH K rpa«pHKY «PYHKD;HH f(x) = 3x + 7 e% napaJIJIeJIhHa

npHMoH Y
= lOx + 14. HaH�HTe a6C�HCCY TOqKH KacaHHH.

B2. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH f(x) = 2e%-4 -

x -10[;
B TOqKe c a6c�HCCOH 4. HaH�HTe TaHreHC yrJIa, o6pa30BaHHoro
c nOJIOmHTeJIhHhIM HanpaBJIeHHeM OCH a6c�Hcc 3TOH npHMoH.

6) IIpHM8.JI KacaeTCH rpa«pHKa «PYHK�HH f(x) = -3e%-9 - 4x + 1�
B TOqKe C a6c�HccOH 9. HaH�HTe TaHreHC yrJIa, o6pa30BaHHoro c

nOJIOmHTeJIhHhIM HanpaBJIeHHeM OCH a6c�Hcc 3TOH npHMoH.

B3. a) KaCaTeJIhHaH K rpa«pHKY «PYHK�HH f(x) = 14% - 1 napaJIJIeJIhHa

npHMoH Y
= xln 14 - 20. HaH�HTe op�HHaTY TOqKH KacaHHH.

6) KaCaTeJIhH8.JI K rpa«pHKY «PYHK�HH f(x) = 21% + 11 napaJIJleJIhHa

npHMoH Y
= xln21 - 11. HaH�HTe op�HHaTY TOqKH KacaHHH.

h �
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84. a) KaCaTeJlhHaH K rpa�HKY �YHK�HH f(x) = l1
x

ln29 - 29
x

lnll

nepneH,D;HKYJlHpHa KOCH Op,D;HHaT. HaH,D;HTe a6C�HCCY TOqKH Ka-

C8HHH.

6) KaCaTeJlhHaH K rpa�HKY <}>YHK�HH f(x) = 19
x

1n28 - 28
x

ln 19

nepneH,D;HKYJlHpHa K OCH Op,D;HHaT. HaH,D;HTe a6C�HCCY TOqKH Ka-

caHHH.

B5. a) KaCaTeJlhHaH K rpa�HKY �YHK�HH f(x) = 6
x

- 36xln6 + 5 nep-

neH,D;HKYJlHpHa K npHMoii x = -19. Haii,D;HTe a6c�Hccy TOqKH Ka-

C8HHH.

6) KaCaTeJlhHaH K rpa�HKY �YHK�HH f(x) = 18
x

- 18x In 18 + 29

nepneH,D;HKYJlHpHa K npHMoii x = -7. HaH,D;HTe a6c�Hccy TOqKH

KacaHHH.

B6. a) rpa�HK nepBoo6pa3HoH ,D;JlH �YHK�HH f(x) = cos 3x + eX npo-

XO,D;HT qepe3 HaqaJIO KOOPAHHaT. HaH,D;HTe STY nepBoo6pa3HYIO.

6) rpa<}>HK nepBoo6p�3HOii ,D;JlH <}>YHK�HH f(x) = sin4x + eX npoxo-

,D;HT qepe3 HaqaJIO KOOp,D;HHaT. HaH,D;HTe STY nepBoo6pa3HYIO.

B7. a) HanHmHTe ypaBHeHHe KaCaTeJlhHOH K rpa<}>HKY <}>YHK�HH

f(x) = e
5 -

X(3x
- 14)4 B TOqKe SToro rpa«pHKa c a6c�HccOH 5.

6) HanHwHTe YPaBHeHHe KaCaTeJlhHOii K rpa�HKY �YHK�HH

f(x) = e
2 -

X

(4x
- 7)4 B TOqKe SToro rpa�HKa c a6c�Hccoii 2.

88. a) rpa<}>HK nepBoo6pa3HoH ,D;JlH <}>YHK�HH f(x) = 7 eX + 3 nepece-

KaeT OCh Op,D;HHaT B TOqKe (0; 4). HaH,D;HTe STY nepBoo6pa3HYIO.

6) rpa<}>HK nepBoo6pa3Hoii AJIH �YHK�HH f(x) = 2e
x

- 3 nepeceKa-

eT OCh op,D;HHaT B TOqKe (0; -3). HaH,D;HTe STY nepBoo6pa3HYIO.

B9. a) I»a�HK nepBoo6pa3Hoii �H �YHK�HH f( x) = eX
- 1

+ 2x - 31tcOS 1tX

npOXO,D;HT qepe3 TOqKY (1; 5). HaHAHTe STY nepBoo6pa3HYIO.

6) I»a�HK nepBoo6pa3HoH �H �YHK�HH f(x) = e
x

- 2
- 2x + 21tcos1tx

npOXO,D;HT qepe3 TOqKY (2; -2). HaH,D;HTe STY nepBoo6pa3HYIO.

BI0. a) HanHwHTe ypaB HeHHe KaCaTeJIhHOH K rpa«pHKY �YHK�HH

f(x) = e
X - 2

+ � x + 14 +
4

-1 B TOqKe SToro rpa�HKa C a6c�Hc-
x

COH 2.

6) HanHWHTe ypaB HeHHe KaCaTeJIhHOH K rpa�HKY �YHK�HH

f(x) = e
X - 3

+ .J x + 13 +
9

+ 4 B TO'lKe 3Toro rpacpuKa c a6c�uc-
x

COH 3.

YpOBeHb C

Cl. a) MaTepHaJIhHaH TOqKa ,D;BHmeTCH npHMOJlHHeHHO no 3aKOHY

x(t) = 3t + e
9 - t

+ 38. C KaKoro MOMeHTa BpeMeHH ee CKOpOCTh

6Y,D;eT 60JlhWe 2?
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6) MaTepHaJlbHaH TOqKa ,D;BHmeTCH npHMOJIHHeHHO no 3aKOHY

x( t) = 5 t + e
7 - t

+ 41. C KaKOrO MOMeHTa BpeMeHH ee CKOpOCTb 6y-

,D;eT 60JIbWe 4?

C2. a) KaCaTeJIbHhIe K rpa<pHKaM <PYHK�HH f(x) = (5x + 2)e
2x

H

g(x) = (17x
-

4)e
2x

napaJIJIeJIbHhI, npHqeM TOqKH KacaHHH HMelOT

o6m;ylO a6c�Hccy. HanHillHTe ypaBHeHHH 3TH X KaCaTeJIbHhlX.

6) KaCaTeJIbHhIe K rpa<pHKaM <PYHK�HH f(x) = (4x + 5)e
3x

H

g(x) = (22x
-

1)e
3x

napaJIJIeJIbHhI, npHqeM TOqKH KacaHHH HMelOT

o6m;ylO a6c�Hccy. HanHwHTe ypaBHeHHH 3TH X KaCaTeJIbHhIX.

C3. a) HanHWHTe ypaBHeHHH KaCaTeJIbHhIX K rpa<pHKY <PYHK�HH

f(x) =!.. 25% + 8. 5%, nepneH,D;HKYJIHpHhIX K npHMoH Y = -�.
2 9ln5

6) HanHwHTe ypaBHeHHH KaCaTeJIbHhIX K rpa<pHKY <PYHK�HH

f(x) =

7
· 49% - 3. 7%, nepneH,D;HKYJIHpHhIX K npHMoH Y

= -�.
2 4ln7

C4. a) HaH,D;HTe paCCTOHHHe OT HaqaJIa KOOp,D;HHaT ,D;O KaCaTeJIbHOH

K rpa<pHKY <PYHK�HH f(x) = 4e
x + 4

-

3, npOxO,D;Hm;eH qepe3 TOqKY

(-4; 1).

6) HaH,D;HTe paCCTOHHHe OT HaqaJIa KOOp,D;HHaT ,D;O KaCaTeJIbHOH

K rpa<pHKY �YHK�HH f(x) = 5e
x + 4

-

3, npOXO,D;Hm;eH qepe3 TOqKY

(-4; 2).

C5. a) HaHAHTe nJIOIIJ;R,Ab TpeyrOJIbHHKa, OrpaHHqeHHOrO OCblO

a6c�Hcc H ,D;BYMH KaCaTeJIbHhIMH K rpa�HKY <PYHK�HH

lex) = 2ex2 +

4.r, OAH8 H3 KOTOPhIX. npOXOAHT Qepe3 TOQKY (0; 2),

a ,D;PyraH
-

qepe3 TOqKY (-4; 2).

6) HaH,D;HTe nJIOm;R,Ab TpeyrOJIbHHKa, OrpaHHqeHHOrO OCblO a6-

C�HCC H ,D;BYMH KaCaTeJIbHhIMH K rpa<pHKY <PYHK�HH f( x) = 4e� + 3x

,

O,D;Ha H3 KOTOphIX npOXO,D;HT qepe3 TOqKY (0; 4), a ,D;PyraH
-

qe-

pe3 TOqKY (-3; 4).

C6. a) Qepe3 KaKYIO TOqKY rpa<pHKa <PYHK�HH f(x) = e
3x + 4

HR,AO npo-

BeCTH KaCaTeJIbHYIO, qTo6hI 3Ta KaCaTeJIbHaH npOXO,D;HJIa qepe3

HaqaJIO KOOp,D;HHaT?

6) Qepe3 KaKYIO TOqKY rpa<pHKa <PYHK�HH f(x) = e
4x + 7

HR,AO npo-

BeCTH KaCaTeJIbHYIO, qTo6hI 3Ta KaCaTeJIbHaH npOXO,D;HJIa qepe3

HaqaJIO KOOp,D;HHaT?

C7. a) HaH,D;HTe nJIOm;R,Ab TpeyrOJIbHHKa, OrpaHHqeHHOrO OCblO OP,D;H-

HaT H KaCaTeJIbHhIMH K rpa<pHKaM �YHK�HH f(x) = 7 · 8
X

- 3
H

g(x) = 8 · 7
X

-

3, npOBe,D;eHHhIMH B TOqKe nepeCeqeHHH rpa<p HKOB .
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6) Haii,D;HTe nJIOID;8,Ah TpeyrOJIhHHKa, orp8.HHqeHHOrO OChlO OPAH-

HaT H KaCaTeJIhHhIMH K rpa4>HKaM 4>YHK�Hii f(x) = 8 · 9%
- 2

H

g(x) = 9 · 8%
-

2, npOBeAeHHhIMH B TOqKe nepeCeqeHHH rpa4>HKOB.

C8. a) rpa4>HK nepBoo6pa3Hoii ,D;JIH 4>YHK�HH f(x) = 16%ln 16-

- 2. 4%ln4 nepeceKaeT OCh 0PAHHaT B TOQKe (0; -9). B KaKoi

TOQKe OH nepeceKaeT OCh a6c�Hcc?

6) rpa4>HK nepBoo6pa3Hoii AJIH «PYHK�HH f(x) = 25%ln25 - 5%ln5

nepeceKaeT OCh 0PAHHaT B TOqKe (0; -20). B KaKoii TOqKe OH

nepeceKaeT OCh a6c�Hcc?

C9. a) HaHMeHhmee 3HaqeHHe nepBoo6pa3Hoii ,D;JIH 4>YHK�HH

f(x)= 7. 5%ln5 + 4 · 8%ln8 + 3 Ha OTpe3Ke [0; 4] paBHO -6. Haii-

AHTe ee HaH60JIhmee 3HaqeHHe Ha aTOM oTpe3Ke.

6) H8.HMeHhmee 3HaQeHHe nepBoo6pa3Hoii AJIH «PYHK�HH

f(x) = 5 · 2%ln2 + 7. 7%ln 7 + 5 Ha OTpe3Ke [0; 2] paBHO -7. Haii-

,D;HTe ee HaH60JIhmee 3HaqeHHe Ha aTOM OTpe3Ke.

CI0. a) HaH60JIhmee 3HaqeHHe nepBoo6pa3Hoii ,D;JIH 4>YHK�HH
In6

f(x) = -7 -

� Ha OTpe3Ke [-2; -1] paBHO -7. Haii,D;HTe ee HaH-

6

MeHhmee 3HaqeHHe Ha aTOM oTpe3Ke.

6) HaH60JIhillee 3HaQeHHe nepBoo6pa3Hoii AJIH 4>YHK�HH
In3

f(x) = -5 -

-X Ha OTpe3Ke [-3; -2] paBHO -6. Haii,D;HTe ee HaH-

3

MeHhmee 3HaqeHHe Ha aTOM OTpe3Ke.

/

'- _�� _7. ��_��_�� �M� �_�� KaR � YHK� �� /

YpoBeH. A

AI. Hai,D;HTe:

a) f(7), eCJIH f(x) = 281nx; 6) f(5), eCJIH f(x)= 351nx.

A2. HaiiAHTe:

a) y'(-9), eCJIH y(x)
= 151n(x + 12);

6) y'( -8), eCJIH y(x)
= 18ln (x + 11).

A3. Haii,D;HTe:

a) f'(3), eCJIH f(x) = In(6x
-

5);

6) f'(5), eCJIH f(x) = In(8x
-

15).

A4. HaiiAHTe TOqKY MHHHMYMa 4>YHK�HH:

a) f(x) = 5x - 2lnx + 3; 6) f(x) = 2x - 5lnx + 4.

A5. Haii,D;HTe TOqKY MaKCHMYMa 4>YHK�HH:

a) f(x) = 7lnx - 6x -

5; 6) f(x) = 9lnx - 8x - 7.
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A6. Haii,D;HTe TOqKY MHHHMYMa <}>YHK�HH:

a) f(x) = 0,7x
-

71n(x
-

4)
-

21;

6) f(x) = 0,9x
-

91n(x
-

3)
- 22.

A7. HaH,D;HTe TOqKY MaKCHMYMa <}>YHK�HH:

a) f(x) = 31n(x + 2)
-

0,6x + 11;

6) f(x) = 21n(x + 3)
-

0,4x + 9.

AS. a) IIpHMaH KacaeTCH rpa<}>HKa <}>YHK�HH y
= In(x

-

5) + In (x + 4)
B TOqKe c a6c�Hccoii 6. Haii,D;HTe yrJIOBOH K03<PQ>H�HeHT 3TOH

rrpHMoii.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH y
= In (x

-

7) + In (x + 2)
B TOqKe c a6c�HccOH 8. HaH,D;HTe yrJIOBOH K03<}><}>H�HeHT 3TOH

rrpHMoii .

A9. a) YrJIOBOH K03<}><}>H�HeHT KaCaTeJIbHOH K rpa<}>HKY <}>YHK�HH

y
= In(x

-

10) paBeH 2. HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

6) YrJIOBOH K03<}><}>H�HeHT KaCaTeJIbHOH K rpa«pHKY <}>YHK�HH

y
= In(x

-

8) paBeH 5. HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

AI0. a) YrJIOBOH K03«p<}>H�HeHT KaCaTeJIbHOH K rpa«pHKY <}>YHK�HH

y
= 3,5x -lnx

7
+ 2 paBeH 2. HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

6) YrJIOBOH K03<}><}>H�HeHT KaCaTeJIbHOH K rpa<}>HKY <}>YHK�HH

y
= 1,25x -lnx

5
+ 3 paBeH 5. H�HTe a6c�Hccy TOqKH KacaHHH.

YposeH. B

Bl. a) HarrHmHTe ypaBHeHHe KaCaTeJIbHOH K rpa<}>HKY «PYHK�HH

f(x) = In(x
-

3) + 2 B TOtlKe rpa<}>HKa c a6c�HccOH 4.

6) HanHmHTe ypaBHeHHe KaCaTeJIbHOH K rpa<}>HKY <}>yHK�HH

f(x) = In(x + 6)
- 3 B TOqKe rpa«pHKa c a6c�HccOH -5.

B2. HaH,D;HTe 3HaqeHHe «PYHK�HH y(x) B HYJIe ee rrpoH3BO,D;HOH, eCJIH:

a) y(x) =

5�
+

4
1n ( x +

4

)
- 3; 6) y(x) =

3�
+

4
1n ( x +

4

)
- 2.

2 5 5 2 3 3

B3. a) HanHmHTe ypaBHeHHe KaCaTeJIbHOH K rpa<}>HKY <}>YHK�HH

f(x) = 1 -

x
-

31n(x
-

1) B TOqKe rpa<}>HKa c a6c�HccOH 2.

6) HanHillHTe ypaBHeHHe KaCaTeJIbHOH K rpa<}>HKY <}>YHK�HH

f(x) = -1- x + 41n(x + 3) B TOqKe rpa«pHKa c a6c�HccOH -2.

B4. a) KaCaTeJIbHaH K rpa<}>HKY «PYHK�HH f(x) = -x + 5 + 31n(x + 2)

rrapaJIJIeJIbHa OCH a6C�HCC. HaH,D;HTe a6C�HCCY TOqKH KacaHHH.

6) KaCaTeJIbHaH K rpa<}>HKY «PYHK�HH f(x) = x + 4 -

51n(x + 5) rra-

paJIJIeJIbHa OCH a6c�HCC. HaH,D;HTe a6C�HCCY TOqKH KacaHHH.
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B5. a) HanHmHT e yp aBHeHHe KaCaTeJIbHOH K rpa<}>HKY <}>YHK�HH

y(x)
= x

2
+ 6.J x + 6 + 4ln(x - 2) B TOqKe 3Toro rpa<}>HKa C

a6c�HccOH 3.

6) HarrHmHTe ypaB HeHHe KaCaTeJIhHOH K rpa4>HKY 4>YHK�HH

y(x) = -3x
2

+ 2J x -1 -In(x -1) B TOqKe 3Toro rpa<}>HKa C a6c�Hc-

COH 2.

B6. a) KaCaTeJIbHaH K rpa4>HKY <}>YHK�HH

f(x) = 4x + 3 -ln2 .log2(3x + 1)

o6pa3yeT C nOJIOmHTeJIhHhIM HanpaBJIeHHeM OCH a6c�Hcc yrOJI,

TaHreHC KOToporo paBeH 3. HaH,D;HTe a6c�Hccy TOqKH KacaHHH.

6) TaHreHC yrJIa MemAY KaCaTeJIbHOH K rpa<}>HKY <l>YHK�HH

f(x) = 3x - 2 -ln4 .log4(3x + 2)
H nOJIOmHTeJIhHhIM HanpaBJIeHHeM OCH a6c�Hcc paBeH 2. HaHAH-

Te a6c�Hccy TOqKH KacaHHH.

B7. a) HaHAHTe npOH3BOAHYIO <}>YHK�HH y(x)
= In«3x

-

2)(4
-

x» B

TOqKe x = 2.

6) HaHAHTe npOH3BOAHYIO <}>YHK�HH y(x)
= In«3x

-

4)(10
-

3x» B

TOqKe x = 3.

BB. a) KaCaTeJIbHaH K rpa<}>HKY <l>YHK�HH f(x) = -x
- 3 + 51n(3x

-

4)

napaJIJIeJIhHa npHMoH y
= 14x - 20. HanHmHTe ypaBHeHHe Kaca-

TeJIhHOH.

6) KaCaTeJIhHaH K rpa4>HKY <}>YHK�HH f(x) = -x
- 1 -

51n(2x + 3)

napaJIJIeJIhHa npHMoH Y
= -llx - 22. HanHmHTe ypaBHeHHe Kaca-

u

TeJlbHOH.

B9. a) HanHmHTe ypaBHeHHe KaCaTeJIhHOH K rpa<}>HKY <}>YHK�HH

f(x) = 7x + In(3x
-

2) B TOqKe 3Toro rpa<}>HKa c a6c�HccOH 1.

6) HanHmHTe ypaBHeHHe KaCaTeJIhHOH K rpa<}>HKY 4>YHK�HH

f(x) = 3x + In(4x + 5) B TOqKe 3Toro rpa4>HKa c a6c�HccOH -1.

BI0. a) CpaBHHTe qHCJIa F(I) H F(7), eCJIH F(x)
-

nepBoo6pa3HaH

AJIH <}>YHK�HH f(x) =

-logs(5x + 3).

6) CpaBHHTe qHCJIa F(3) H F(9), eCJIH F(x)
-

nepBoo6pa3HaH AJIH

<}>YHK�HH f(x) =

-logg(4x
-

1).

YpoBeHb C

Cl. a) KaCaTeJIhHhIe K rpa<}>HKaM <}>YHK�HH

f(x) = In81 .log3(3x
-

2)
- 1 H g(x) = ln� .log5(5

- 4x) + 2
125

napaJIJIeJIhHhI, npHqeM a6c�HCChI TOqeK KaCaHHH OAHHaKOBhI.

HaHAHTe paCCToHHHe MemAY KaCaTeJIbHhIMH.
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6) KaCaTeJIbHhIe K rpa«pHK8.M «PYHK�HH

f(x) = In64 .log4(4x
-

7)
- 4 H g(x) = ln� .logJ7

- 3x) - 3
16

rrapaJIJIeJIbHhI, rrpH'tIeM a6C�HCChI TO'tleK KaCaHHH OAHH8.KOBhI.

HaHAHTe paCCToHHHe MemAY KaCaTeJIbHhIMH.

C2. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH

f(x) = 16x
2

+ 8x + Inl0 .lg(4x + 3)
- 3

6
u 1

H
u

B TO'tlKe C a C�HCCOH
-

-. aHAHTe paCCToHHHe OT Ha'tlaJIa KOOP-
2

AHHaT AO STOH rrpHMoH.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH

f(x) = 25x
2

+ 5x + Inl0 .lg(5x + 3) + 3

6
u

2
H

u

B TO'tlKe C a C�HCCOH --. aHAHTe paCCToHHHe OT Ha'tlaJIa KOOp-
5

AHHaT AO STOH rrpHMOH.

C3 ) II m m �
(x)

_

_ln
5x-12

B TO
TT

Ke C. a pHMaH KacaeTCH rpa't'HKa 't'YHK�HH II '"1

4x -15

a6c�HccOH -3. HaHAHTe rrJIOID;Mb TpeyrOJIbHHKa, OrpaHH'tIeHHO-
U U

ro OCHMH KooPAHHaT H STOH rrpHMOH.

5x+6
6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH f(x) = In B TO'tlKe

2x + 15

C a6c�Hccoii 3. HaHAHTe rrJIOID;Mb TpeyrOJIbHHKa, OrpaHH'tIeHHOrO

OCHMH KooPAHHaT H STOH rrpHMoH.

C4. a) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH f(x) = 5 - .!.In(4x + 5)2
2

B TO'tlKe C a6c�HccOH -1. HaiiAHTe TO'tlKH rrepeCe'tleHHH STOH

rrpHMoH C OCHMH KooPAHHaT.

6) IIpHMaH KacaeTCH rpa«pHKa «PYHK�HH f(x) = 3 - .!.In(2x - 1)2
2

B TO'tlKe C a6c�HccOH 1. HaHAHTe TO'tlKH rrepeCe'tleHHH STOH rrpH-

MOB C OCHMH KooPAHHaT.

C5. HaHAHTe 3Ha'tleHHe rrpoH3BoAHOH «PYHK�HH:
4x-7

a) f(x) = In5 .log14-3% B TO'tlKe x = 3;
4-x

2x-5

6) f(x) = In5 .log4o-7% B TO'tlKe x = 5.
6-x

C6. a) <l>YHK�HH F(x) H G(x) HBJIHIOTCH rrepBoo6pa3HhIMH AJIH «PYHK-

�HH f(x) = (x + 5)ln(7
-

x) H g(x) = (x
-

2)ln(x + 4) COOTBeT-

CTBeHHO. CpaBHHTe F(2) H G(4), eCJIH F(3) = G(3).
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6) <l>YHK�HH F(x) H G(x) HBJIHIOTCH nepBoo6pa3HhIMH ,D;JIH <}>YHK-

�HH f(x) = (x + 3)ln(4
-

x) H g(x) =

(x + 2)ln(x + 6) COOTBeTCTBeH-

HO. CpaBHHTe F(2) H G(4), eCJIH F(3) = G(3).

C7. a) IIpHMaH KacaeTCH rpa<}>HKa «PYHK�HH f(x) = 9 -

x + In(2x + 5)
B TOqKe C a6c�HccOH -2. HaH,D;HTe yrJIhI TpeyrOJIhHHKa, orpaHH-

qeHHOrO OCHMH KOop,D;HHaT H STOB rrpHMoB.

6) IIpHMaJI KaCaeTCH rpa<}>HKa <}>YHKIJ.HH f(x) = 4 - 5x + 31n(2x + 3) B

TOqKe C a6c�HccOH -1. HaH,D;HTe yr JIhI TpeyrOJIbHHKa, OrpaHHqeH-

Horo OCHMH KOOp,D;HHaT H STOB rrpHMoB.

C8. a) HarrHmHTe ypaBHeHHe KaCaTeJIbHOH K rpa«pHKY <}>YHK�HH

f( x) = 3 + In (4x + 21) B TOqKe SToro rpa<}>HKa C op,D;HHaTOH 3.

6) HanHmHTe ypaBHeHHe KaCaTeJIbHOH K rpa<}>HKY «PYHK�HH

f(x) = 3 -

51n(3x + 4) B TOqKe SToro rpa<}>HKa C Op,D;HHaTOH 3.

C9. a) IIpHMaH KacaeTCH rpa<}>HKa <}>YHK�HH f(x) = 1 +
7

In(2x - 5)2 B

2

TOqKe C a6c�HccOH 2." HaHAHTe TOqKH rrepeCeqeHHH STOH rrpH-

MOB C OCHMH KOOp,D;HHaT.

6) IIpHMaH KacaeTCH rpa<}>HKa <}>YHK�HH f(x) = 7 +
9

1n (3x + 5)2
2

B TOqKe C a6c�HccOB -2. HaB,D;HTe TOqKH rrepeCeqeHHH STOB rrpH-

MOB C OCHMH KooPAHHaT.

CI0. a) TOqKH K(3; 9) H T(3; -1) JIemaT COOTBeTCTBeHHO Ha rpa<}>HKax

<}>YHK�HB y
= F(x) H y

= G(x), HBJIHIO�HXCH rrepBoo6pa3HhIMH

,D;JIH <}>YHK�HH f(x) = .J3x + 3ln(x - 2). HaHAHTe paCCTOHHHe Mem-

,D;y KaCaTeJIhHhlMH K rpa<}>HK8.M, rrpoBeAeHHhlMH B STHX TOqKax.

6) TOqKH K(2; -1) H T(2; -21) JIemaT COOTBeTCTBeHHO Ha rpa<}>H-

Kax <}>YHK�HH y
= F(x) H y

= G(x), HBJIHIO�HXCH rrepBoo6pa3HhIMH

,D;JIH <}>YHK�HH f(x) = .J2x + 7ln(x -1). H�HTe paCCTOHHHe Mem-

,D;y KaCaTeJIbHhIMH K rpa<}>HK8.M, rrpOBe,D;eHHhIMH B STHX TOqKax.
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c

"

r ACBO 1 O. YpoBHeHHJI H HepoBeHcTBo

napoMeTpoM � HecToHAopTHble YPoBHeHI-1S1

H HepoBeHcTso
_..-.-.---.�......... -- -.- 4

//10.1. nOrM'IeCKMM nepe60p B 38.Qa'laX C napaMeTpoM
. �

YposeH. C

Cl. �JIH KamAoro 3HaqeHHH rrapaMeTpa a HaHAHTe qHCJIO KopHeH

ypaBHeHHH:

a) 9(5x
-

1)a
2

-

(59x
-

55)a + 6(x
-

1) = 0;

6) 7(2x
-

1)a
2

-

(23x
-

22)a + 3(x
-

1) = O.

C2. �JIH KamAoro 3HaqeHHH rrap8.MeTpa a HaHAHTe MHomeCTBO peme-

HHH HepaBeHCTBa:

a) 4xa
2

-

(17x + 4)a + 4x + 1 � 0;

6) 5xa
2

-

(26x + 1)a + 5x + 5 � O.

C3. a) HaiiAHTe Bce 3HaqeHHH rrap8.MeTpa a, rrpH KB.mAOM H3 KOTO-

phIX ypaBHeHHe 19x + 7 a
- 31 = 14x + 3a + 41 HMeeT ABa pa3J1HqHhIX

KOpHH, Cpe,D;Hee apH«pMeTHqeCKOe KOTOphIX paBHO -8.

6) HaiiAHTe Bce 3HaqeHHH rrap8.MeTpa a, rrpH KamAOM H3 KOTO-

phIX ypaBHeHHe 17x + 8a - 51 = 19x + 7a - 21 HMeeT ABa pa3JIHqHhIX

KOpHH, cpeAHee apHc:pMeTHqeCKOe KOTOphIX paBHO 9.

C4. HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, rrpH KB.m,D;OM H3 KOTOphIX

HMeeT e,D;HHCTBeHHoe pemeHHe HepaBeHCTBO:

a) 13x - 5a - 31 � 7 - 5a -

x;

6) 13x-4a-11 � 5-4a-x.

C5. HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, AJIH KamAoro H3 KOTOphIX

HMeeT He MeHee Tpex pemeHHH CHCTeMa ypaBHeHHH:

a) {
(2a

2

-11a)x
-

25y = 2a
2

-13a - 30,

8x -

5y = 3;

6) {
(9a

2
- 49a)x + 36y = 9a

2
- 58a + 44,

9y
- 5x = 5.

C6. HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, rrpH KB.mAOM H3 KOTOphIX

HMeeT XOTH 6hI OAHO pemeHHe CHCTeMa ypaBHeHHH:

{
12COS

2
X + 11cos

2

y + 33a = 31,
a)

33cos
2

x + 4cos
2

y + 151 = 198a;

{
21sin

2
x + 8sin

2

y + 59 = 6a,
6)

24sin
2

x + 7 sin
2

y + 91 = 9a.
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C7. a) Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3

KOTOphIX MHomeCTBOM peweHHH CHCTeMhI HepaBeHCTB

{
S%+2a � 2S%+a-4

HBJIHeTCH OT p e30K qHCJIOBOH n p HMOH , "JIHHa

6
x - 3a - 3

� 36%+a-3
.....

KOToporo paBHa 3.

6) Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM

H3 KOTOphIX MHomeCTBOM peweHHH CHCTeMhI HepaBeHCTB

{
7%+2a+l � 49

x + a + 1

u u

3%
- a - 2

� 9%
+ a + 2

HBJIHeTCH OTpe30K qHCJIOBOH npHMOH, ,D;J1HHa

KOToporo paBHa 1.

CS. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam�OM H3 KOTOphIX

HMeeT XOTH 6hI O�HH KOpeHb ypaBHeHHe:

a) 6 log7 sinx + a log7 sinx = a
2

+ Sa + 4;

6) logo,scosx + 7a = a logo,2scos x + a
2

+ 12.

C9. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam�OM H3 KOTOphIX

HMeeT pOBHO ,D;Ba pa3JIHQHhIX KOpHH ypaBHeHHe:

a) x
3

-

(a
-

S)x
2

- Sax = 0; 6) x
3

+ 2(a + 3)x
2

+ 12ax = O.

CI0. ITpH Kam,D;OM 3HaQeHHH napaMeTpa a peillHTe HepaBeHCTBO:

3 1

a) > a; 6) > 2a.
x - a x

- 2a

Cll. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

MHomeCTBOM pe weHHH H epaBeHCTBa:

a) (x
- 3a + 4 >J x + a + 2 � 0; 6) (x - 2a + l >J x + 2a -1 � 0

HBJIHeTCH OTpe30K QHCJIOBOH npHMoii, �JIHHa KOToporo paBHa lal.
C12. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT e,D;HH CTBeHHhIH KopeHb ypaBHeHHe:

a) (x
- 2a >J x

- Sa + 12 = 0; 6) (x + 4a >J x
- 3a - 7 = O.

C13. Haii�HTe Bce 3HaQeHHH napaMeTpa a, npH Kam�OM H3 KOTOphIX

HMeeT pOBHO ,D;Ba pa3JIH QHhIX KOpHH ypaBHeHHe:

a) (ax
2

-

(a
2

+ 8)x + 8a >Jx + 3 = 0;

6) (ax
2

- (a
2

+ 6)x + 6a >J x + S = O.

C14. Haii�HTe Bce 3HaQeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT e,D;HHCTB eHHoe peweHHe HepaBeHCTBO:

a) (x - 2a + l >Jx - 3 a � 0;

6) (x + 3a + l >J x + a � O.
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C15. HaHAHTe BCe 3HaqeHHS napaMeTpa a, npH KaJRAOM H3 KOTOphIX

HMeeT Ha OTpe3Ke [0; 21t] pOBHO ABa KOpHS yp8BHeHHe:

a) (3sinx
-

a
-

1)(3sinx + 2a -

1) = 0;

6) (9sinx
-

a
-

5)(9sinx + 2a + 1) = O.

C16. a) HaHAHTe Bce 3HaqeHHS napaMeTpa a, npH KamAOM H3 KOTO-

51t

phIX qHCJIO He SBJISeTCS KopHeM ypaBHeHHS
4

(x
-

5

4

1t

)<x -101t )� a2 + 7a + 11 + cos � = 0, a 'IUCJIO 101t HBJIHeTCH

KopHeM SToro ypaBHeHHS.

6) HaHAHTe Bce 3HaqeHHS napaMeTpa a, npH KamAOM H3 KOTO-

71t

phIX QHCJIO He SBJISeTCS KopHeM ypaBHeHHS
11

(x
-

;� )<x -141t )� a2 -7a - 4 + 4cos l�X = 0, a 'IUCJIO 141t HBJIHeT-

cs KopHeM SToro ypaBHeHHS.

C17. HaHAHTe Bce 3HaQeHHS napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT 60JIee ABYX KopHeH yp8BHeHHe:

a) log5(ax
2

-

(a
-

2)x + 7) + logo,2(7x
2

-

(a
-

2)x + a) = 0;

6) logo,5(ax
2

-

(a
-

3)x
-

2) + log2(2x
2

-

(a
-

3)x
-

a) = o.

/110.2. KB8.Qp8THbIM TpeX'tneH B 38.Q8't8X C n8p8MeTpOM
.'

,
M HeCT8HA8pTHbiX 38A8't8X

YposeH. C

Cl. a) HaHAHTe Bce 3HaQeHHS napaMeTpa a, AJIH KamAoro H3 KOTO-

phIX 60JIbWHH KopeHb ypaBHeHHS x
2

-

(6a
-

l)x + 9a
2

- 3a = 0 B

9 pa3 60JIbIDe, QeM ero MeHbIDHH KopeHb.

6) HaH.n;HTe Bce 3HaQeHHS napaMeTpa a, AJIS KamAoro H3 KOTO-

phIX MeHbIDHH KopeHb ypaBHeHHS x
2

-

(8a
-

3)x + 16a
2

- 12a = 0

B 10 pa3 MeHbIDe, QeM ero 60JIbIDHH KopeHb.

C2. HaHAHTe Bce 3HaQeHHS napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT pOBHO ABa pa3JIHQH hIX K OpHH yp8BHeHHe:

a) (ax
2

-

(a
2

+ 16)x + 16a >Jx + 5 = 0;

6) (ax
2

-

(a
2

+ 9)x + 9a >J x + 4 = o.

C3. a) HaHAHTe Bce 3HaQeHHS napaMeTpa a, npH KaJRAOM H3 KOTO-

phIX ypaBHeHHe x
2

+ 2(a
2

+ 7a + 3)x + 9 = 0 HMeeT ABa pa3JIHQ-

HhIX nOJIOmHTeJIbHhIX KOpHS.
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6) HaH�HTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTO-

phIX ypaBHeHHe x
2

+ 2(a
2

- 6a -

3)x + 16 = 0 HMeeT ABa pa3J1Hq-

HhIX OTpH�aTeJlhHhIX KOpHH.

C4. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT ABa KOpHH pa3HhIX 3HaKOB ypaBHeHHe:

a) ax
2

-

(a + l)x + 2a
2

- 5a - 3 = 0;

6) (a
2

-

a
-

2)x
2

-

x + a
2

+ a
- 2 = o.

C5. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT XOTH 6hI OAHH KopeHh ypaBHeHHe:

a) cos
4

x
-

(a + 2)cos
2

x
-

a
- 3 = 0;

6) sin
4

x + (a
-

6)sin
2

x
- 4a + 8 = o.

YK8JKHTe KOpHH ypaBHeHHH AJIH KamAoro H3 HaHAeHHhlx 3Haqe-

u

HHH a.

C6. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphlX
u

HMeeT eAHHCTBeHHhIH KOpeHh ypaBHeHHe:

a) 16% + (3a
2

+ 5a + 7). 4% - 2a + 3 = 0;

6) 49% + (3a
2

-

a + 3)
· 7% -

a
- 2 = O.

C7. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT eAHHCTBeHHoe peweHHe HepaBeHCTBO:

a) alog�x - (a -

2)log3x
- 2 � 0;

6) alog�x - (a + 3)log5x + 3 � o.

C8. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

cym;ecTByeT eAHHCTBeHHaH TpoHKa (x; y; z) AeHCTBHTeJlhHhIX tlH-

u

ceJl x, y, z, YAOBJleTBopHIOm;aH CHCTeMe ypaBHeHHH:

a) {
:Jil + y2 = Z,

6) {
x

2
+ 4y2 = x + y + z,

x + y + Z = a; x + 2y + 3z = a.

C9. HaHAHTe Bce naphl (x; y) AeHCTBHTeJlbHhIX qHCeJl x H y, AJIH

KOTOphlX:

a) 4x
2

+ 2cos
2

y + 4xcosy
- 4x + 2 = 0;

6) 4x
2

+ 2sin
2

y
-

4xsiny + 4x + 2 = o.

CI0. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT ABa KOpHH pa3HhlX 3HaKOB ypaBHeHHe:

a) ax
2

-

(a + l)x + 2a
2

- 5a - 3 = 0;

6) (a
2

-

a
-

2)x
2

-

x + a
2

+ a
- 2 = o.

Cll. a) H�HTe Bce 3HaqeHHH napaMeTpa a, npH K�OM H3 KOTOphlX

ypaBHeHHe (a
2

-

a)x
2

-

(a
-

2)x
-

a
- 6 = 0 HMeeT ABa pa3J1W1HhIX

KOpHH, OAHH H3 KOTOphIX 60Jlhme 1, a ApyrOH MeHhme 1.
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6) Ha�HTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTO-

phIX ypaBHeHHe (a
2

-

a
-

6)x
2

- 2ax + a
2

- 9 = 0 HMeeT ABa pa3-

J1HqHhIX KOpHH, OAHH H3 KOTOphIX 60Jlbme -1, a APyroH MeHb-

me -1.

C12. a) HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, npH KOTOphIX ypaBHeHHe

x
2

-

(2a
-

5)x + a
- 7 = 0 HMeeT ABa KOpHH pa3HhIX 3HaKOB, MO-

AYJlb KamAoro H3 KOTOphIX MeHbme 3.

6) HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, npH KOTOphIX ypaBHeHHe

x
2

-

(3a
-

7)x + a
- 4 = 0 HMeeT ABa KOpHH pa3HhIX 3HaKOB, MO-

AY JIb KamAoro H3 KOTOphIX MeHbme 2.

C13. a) HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTO-

phIX ypaBHeHHe (a + l)x
2

+ 2(a
-

l)x
- 2a + 1 = 0 HMeeT ABa pa3-

J1HqHhIX KOpHH, KamAhIH H3 KOTOphlX MeHbme 2.

6) HaHAHTe Bce 3HaqeHHH napaMeTpa a, rrpH KamAOM H3 KOTO-

phIX ypaBHeHHe (a + 2)x
2

-

2(a + 4)x
- 2a + 7 = 0 HMeeT ABa pa3-

J1HqHhIX KOpHH, KamAhIH H3 KOTOphIX MeHbme 4.

C14. a) HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, npH KamAOM H3 KOTO-

phIX ypaBHeHHe 2x
4

+ (a
-

2)x
3

+ 2x
2

+ (a
-

2)x + 2 = 0 HMeeT He

MeHee ABYX pa3J1HqHhIX OTpH�aTeJlbHhIX KopHeH.

6) HaHAHTe Bce 3HaqeHHH rrapaMeTpa a, npH KamAOM H3 KOTO-

phIX ypaBHeHHe 2x
4

-

(5a + 2)x
3

+ 2x
2

-

(5a + 2)x + 2 = 0 HMeeT

He MeHee ABYX pa3J1HqHhIX nOJlOmHTeJlbHhIX KopHeii.

C15. H�HTe Bce 3HaqeHHH nap8.MeTPa a, npH K8JKAOM H3 KOTOphIX AJIH

J1I060ro AeHCTBHTeJlbHOrO 3HaqeHHH x BhInOJlHeHO HepaBeHCTBO:

a) a(cos
2

x
- 3)2 + 2a + I1sin

2
x < 44;

6) a(sin
2

x
- 3)2 + 2a + 88 > 22cos

2
x.

Ct6. HaHAHTe Bce 3HaqeHHH napaMeTpa a, IIPH KamAOM H3 KOTOphIX

HMeeT XOTH 6hI OAHO pemeHHe HepaBeHCTBO:

a) 9% -

(a
-

1)
· 3% -

a + 4 � 0;

6) 49% -

(a + 1)
· 7% -

a + 2 � o.

C17. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMe eT XOTH 6 hI OAHH KopeHb ypaBHeHHe:

a) .J2x -

a + 5 = x
- 2a + 4;

6) .J 2x - a - 4 = x
- 2a - 2.

YK8JKHTe KOpHH ypaBHeHHH AJIH KamAoro H3 HaHAeHHhIx 3Haqe-

HHH a.

/nddf-H-- 1 f-H19 ..1 ,.epaUf!hc'r:1tj ,
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/ 10.3. npMMeHeHMe CBOMCTB �YHKQMM
-

I K peweHMIO ypaBHeHMM M HepaBeHCTB
� ---�

YpoBeH. C

Cl. PemHTe yp8.BHeHHe:

a) 3-
X

=

log3(x + 11) + 7;

6) 5-
x

=

log5(x + 6) + 4.

C2. PemH Te He paBeHCTBO:

a) 2Jj x + 3 > log�5
- x) + 1; 6) � 7 -

x
5

> logs<x + 6) + 1.

C3. PemH Te yp aBHeHHe:

a) 4J6 - 5x + 1 3x -

21 = 4x + 1 3J 6 - 5x -

21;
6) 5J 12 -

x + 1 4x -

31 = 5x + 1 4J 12 -

x
-

31.
C4. PemHTe CHCTeMY ypaBHeHHH:

) {
3X

7
+ 7sinx + 3 y

7
+ 7siny = 0,

a

31 x l + 71yl = 2;

6) {
9X

5
+ 2sinx + 9 y

5
+ 2siny = 0,

61 x l + 41yl = 1.

C5. HaHAHTe Bce 3HaqeHHH rrap8.MeTpa a, AJIH KamAoro H3 KOTOphIX

HMeeT XOTH 6hI OAHH KopeHh ypaBHeHHe:

a) 27x
6

+ (3a
- 4X)3 + 3x

2
+ 3a = 4x;

6) x
10

+ (a
- 2X)5 + x

2
+ a = 2x.

C6. HaHAHTe Bce 3HaqeHHH rrap8.MeTpa a, AJIH K8JKAOrO H3 KOTOphIX

HMeeT XOTH 6hI OAHH KopeHh ypaBHeHHe:

a) sin
14

x + (a
- 3sinx)7 + sin

2
x + a = 3sinx;

6) COS
18

X + (5cosx
- a)9 + cos

2
x + 5cosx = a.

C7. a) HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTO-

phIX HepaBeHCTBO IIx + 2al
-

3al + 113x
- al + 4al � 7 x + 24 BhInOJl-

HHeTCH AJIH Bcex 3HaqeHHH x E [0; 7].

6) HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTO-

phIX HepaBeHCTBO !Ix
-

2al + 3al + 113x + al- 4al � 5x + 24 BhIrrOJl-

HHeTCH AJIH Bcex 3HaqeHHH x E [0; 6].

cs. H�HTe Bce 3HaqeHHH rrap8.MeTpa a, npH K�OM H3 KOTOphIX ,lVIH

J1I060ro ,D;eHCTBHTeJlhHoro 3HaqeHHH x BhInOJlHeHO HepaBeHCTBO:

a) 14cosx + a + 61 + 15cosx + a
2

+ 11 � 10cosx + la
2

+ a
- 21 + 10;

6) 13sinx + a
2

- 221 + 17sinx + a + 121 � 11sinx + la
2

+ a
- 201 + 11.
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C9. PemHTe ypaBHeHHe:

a) sin
9

x + COS
11

X = 1;

6) sin
6

x + cos
7

x
= 1.

CI0. Haii,D;HTe Bce naphl (x; y) ,D;eiiCTBHTeJlhHhlX qHCeJl x H y, ,D;J1H

Kam,D;OH H3 KOTOphlX:

a) 3 1x - 21 + 2
= 5siny + 4;

6) 5 1Y + 31 + 2
= 13 - 12cosx.

Cll. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphlX

HMeeT XOTH 6h1 O,D;HH KopeHh ypaBHeHHe:

a) x + 21x - 31- 31x -

a
- 41 = 71x

- al;
6) 111x + al + 2x + 31x

-

51 = 51x + a
-

41.

C12. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphlX

AJIH J11060ii naphl (u; v) AeiicTBHTeJlhHhlX qHCeJl U H v BhlnOJlHe-

HO Hep8BeHCTBO:

a) 13sinu - 91sinu -

v + 2a - 11 + 21sinu + 3v + 4a -

11 � 15;

6) 23cosu -

171cosu + v
- 3a -

11 + 41cosu
- 3v + 7a -

11 � 31.

C13. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphlX

HMeeT XOTH 6h1 O,D;HH KopeHh ypaBHeHHe:

a) a
2

+ 81x - 51 + 361og 6 (x
2

- lOx + 31) + 25 = 5x + 21x
- 6a - 51;

6) a
2

+ 81x
-

51 + 91og 3 (x
2

- lOx + 28) + 25 = 5x + 21x
- 3a -

51.
C14. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, AJIH Kam,D;OrO H3 KOTOphlX

e,D;HHCTBeHHhlii KopeHh HMeeT ypaBHeHHe:

a) x
2

+ (a
- 3)2 = Ix

-

a + 31 + Ix + a
-

31;
6) x

2
+ (a

- 4)2 = Ix
-

a + 41 + Ix + a
-

41.

C15. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, ,D;J1H Kam,D;OrO H3 KOTOphlX

HMeeT e,D;HHCTBeHHhlH KopeHh ypaBHeHHe:

a) a
2

+ aJ3 + 6 + sin
2

ax = 6cosx;

6) a
2

+ aJ2 + 4 + sin
2

ax = 4cosx.

C16. Haii,D;HTe Bce naphl (a; b) ,D;eiiCTBHTeJIhHhlX quceJl a H b, ,D;J1H
u u

Kam,D;OH H3 KOTOphlX HMeeT e,D;HHCTBeHHhlH KopeHh yp8BHeHHe:

a) 4cos(21tx) + cos(2b1tx) =

a;

6) cos(21tx) + 3cos(2b1tx) = a.

C17. Haii,D;HTe KOpHH yp8BHeHHH:

a) f(x) = 6, eCJIH x :t:- 0 H 3f (: )
- f(x) = 8x;

6) f(x) = -8, eCJIH x :t:- 0 H 4 f ( : )
- f(x) = 15x.
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/1 0.4. rpa.M'IeCKMe MHTepnpeTaL\MM
� --------------- ------ -- ------ -------- -

YpoBeH. C

Cl. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HO pemeHHe CHCTeMa HepaBeHCTB:

{
a � x + 3,

{
2a + x � 15,

a) a+2x�12, 6) 3a�2x+5,

3a�x+l; a�3x+18.

YK8JKHTe pemeHHH CHCTeMhI ,D;J1H K8JK,D;OrO 3HaqeHHH a.

C2. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HO pemeHHe Hep8BeHCTBO:

a) arcsin(ax + 2a + 1) + arccos(2x + a + 3) �
1t

;
2

6) arccos(ax
- 2a + 1) + arcsin(2x + a

-

5) �
1t

.

. 2

YKamHTe pemeHHH Hep8BeHCTBa ,D;J1H K8JK,D;OrO 3HaqeHHH a.

C3. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HO pemeHHe CHCTeMa Hep8BeHCTB:

2a + 3x � 24, a + x � 12,

a) 2a+8x�x2, 6) 9a+12x�x2,
2a�x; 3a�x.

YKamHTe pemeHHH CHCTeMhI ,D;JIH K8JK,D;OrO 3HaqeHHH a.

C4. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

XOTH 6hI O,D;HO pemeHHe HepaBeHCTBa:

a) x
2

+ Ix + a
-

31 + 5 � 5x + a npHHMJlemHT OTpe3KY [1; 2];

6) 6x � 2x
2

+ a + 12x
-

a
-

21 + 2 npHHMJIemHT OTpe3KY [-1; 0].

C5. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HO pemeHHe Hep8BeHCTBO:

a) (a + 4x - �)(a -

x) � 0; 6) (a + 6x + x
2

)(a + x) � o.

YKamHTe pemeHHH Hep8BeHCTBa AJIH K8JK,D;OrO 3HaqeHHH a.

C6. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT XO TH 6hI O,D;HO pemeHHe CHCTe Ma HepaB eHCTB:

a) {
a� � 25-�.

6) {
a+ � 169-� �O.

(4a - 3x)(3a + 4x) � 0; (5a -12x)(12a + 5x) � o.

YKamHTe pemeHHH CHCTeMhI ,D;J1H K8JK,D;OrO 3HaqeHHH a.
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C7. a) HaHAHTe Bce 3HaqeHHa nap8.MeTpa a, npH Kam,D;OM H3 KOTOphIX

MHomecTBoM pemeHHH CHCTeMhI HepaBeHCTB

a � 3log 3 x,

ax � 9,

Ix
-

91 + Ix
- 27 1 � 18

HBJlaeTCH OTpe30K qHCJlOBOH npHMoH, ,D;J1HHa KOToporo paBHa 15.

6) HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH Kam�OM H3 KOTOphIX

MHomecTBoM pemeHHH CHCTeMbI HepaBeHCTB

a � log3x,
ax � 3,

Ix
-

91 + Ix
- 27 1 � 18

HBJlHeTCH OTpe30K qHCJlOBOH npHMoH, ,D;J1HHa KOToporo paBHa 9.

C8. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

OTpe30K qHCJlOBOH npaMoH, ,D;JlHHa KOToporo paBHa 2, HBJlHeTCH

MHomeCTBOM pemeHHH CHCTeMhI HepaBeHCTB:

a + 3x � 12, a + 6x � 24,

a) a + 4x � x
2

, 6) a + 8x � 2x
2

,

a � x; a � 2x.

C9. a) HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTO.

y

{
x

2
- 8x + a � 0,

pbIX MHomeCTBOM pemeHHH CHCTeMhI HepaBeHCTB 2
6 0. x

- x-a�

HBJlHeTCH OTpe30K qHCJlOBOH npHMOH, AJlHHa KOToporo paBHa 6.

6) HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTO-

y

{
x

2
- 6x + a � 0,

phIX MHomeCTBOM pemeHHH CHCTeMhI Hep8BeHCTB
x

2
_ 4x _

a � 0

HBJlHeTCH OTpe30K qHCJlOBOH npHMoH, ,D;J1HHa KOToporo paBHa 4.

CIO. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT e,D;HHCTBeHHoe pemeHHe CHCTeMa Hep8BeHCTB:

{
a

2
+ 6(2x + 3)a - 28x

2
+ 108x + 81 � 0,

a)
x

3
- 8x -

a � 0;

{
a

2
+ (7 x + 8)a - 8x

2
+ 28x + 16 � 0,

6)
x

2
- 4x -

a � O.
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Cll. HaHAHTe BCe 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT pOBHO ABa pa3J1Ift1HhIX pemeHHH HepaBeHCTBO:

a) (x
2

- 4X)2 -

(a
2

-

3a)(x
2

-

4x) + a
3

- 4a
2

� 0;

6) (x
2

- 6X)2 -

(a
2

-

5a)(x
2

-

6x) + a
3

- 6a
2

� o.

C12. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT eAHHCTBeHHoe pemeHHe CHCTeMa HepaBeHCTB:

a) {
12a

- 4x -

31 � 9,
6) {

Ia
- 4x + 51 � 18,

x
2

+ a � 4x + 5; x
2

+ a � 8x + 9.

C13. HaHAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphIX

HMeeT HeqeTHO e qHCJlO pa3J1 Ift1HhIX KopHeH ypaBHeHHe:

a) ax = 12a + J 61xl + 2x - x2; 6) ax = 24a + � 12lxl + 4x - x2.

C14. HaiiAHTe Bce 3HaqeHHH nap8.MeTpa a, npH KamAOM H3 KOTOphIX

HMeeT pOBHO ABa pa3J1HQHhlX pemeHHH CHCTeMa ypaBHeHHH:

{
Xl-2XY-4 Y +8

"= 0,

{
Xl-3XY-3 Y +9

= 0,
a) .J x+4 6) .J x+3

Y
= ax; Y

= ax.

C15. HaiiAHTe Bce 3HaqeHHH napaMeTpa a, npH KamAOM H3 KOTOphlX

HMeeT pOBHO TPH pa3J1HQHhlX KOpHH yp8BHeHHe:

a) 12Ix
2

-41=2a+la-12x+121+36;
6) 61x

2
-

41 = 2a + la + 6x + 61 + 18.

C16. HaHAHTe Bce 3HaqeHHH nap8.MeTpa a, npH KamAOM H3 KOTOphlX

HMeeT XOTH 6h1 OAHH KopeHh ypaBHeHHe:

1 1 1 1

"a) -ax + - + 2 = 2a; 6) -ax + - + 1 = a.

2 x 3 x

YKamHTe qHCJlO KopHeH ypaBHeHHH AJIH KamAoro 3HaqeHHH a.

C17. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KamAoM H3 KOTOphIX

HMeeT 60Jlee ABYX HeOTpH�aTeJlhHhlX KopHeH yp8BHeHHe:

a) alx -

31 =

5
; 6) alx

-

61 =

10
.

x+2 x+4

/ 10.5. reOMeTpM'IeCKMe MAeM
e- -- -- ---- - -- --- - --- --�------ ._____-1

YpoBeH. C

Cl. a) HaHAHTe HaH60Jlhmee H HaHMeHhmee 3HaqeHHH BhIpameHHH

{
a

2
+ b

2
= 4,

(a
- C)2 + (b

- d)2, eCJlH QHCJla a, b, C, d TaKOBhI, 'liTO
2 2

36C +d =
.
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6) HaH,D;HTe HaH60Jlhmee H HaHMeHhmee 3HaqeHHH Bhlp8JKeHHH

{
a

2
+ b

2
= 64,

(a + U)2 + (b + V)2, eCJlH qHCJla a, b, U, v TaKOBhI, qTO
2 2

2U + v = 5.

C2. PemH Te CHCTeMY ypaB HeHHH:

{
� X2 + (y -15)2 + � (x

- 8)2 + y2 = 17,
a)

�X2 + (y -12)2 + �(x -16)2 + y2 = 20;

{
� X2 + (y - 8)2 + � (x - 6)2 + y2 = 10,

6)

� (x -:- 5)2 + l + � X2 + (y -12)2 = 13.

C3. HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;oM H3 KOTOphIX

HMeeT e,D;HHCTBeHHoe pemeHHe CHCTeMa ypaBHeHHH:

a) {
x

2
+ y2 = 6x -16 + 8y,

6) {
x

2
+ y2 = 8x - 37 + 109,

(x - 6)2 + (y
� 8)2 = a

2

; (x - 7)2 + (y
- 9)2 = a

2
.

C4. HaH,D;HTe Bce 3HaqeHHH nap8.MeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT e,D;HHCTBeHHoe pemeHHe CHCTeMa ypaBHeHHH:

{
(x - 2a - 3)2 + (y

- 3a - 5)2 = 100,
a) 2 2

(x - 3a - 8) + (y
- 4a - 3) = 9;

6) {
(x - 5a - 6)2 + (y

- 4a + 5)2 = 36,

(x - 6a - 5)2 + (y
- 5a + 8)2 = 16.

C5. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8jK�OM H3 KOTOphlX

HMeeT e,D;HHCTBeHHoe pemeHHe" CHCTeMa ypaBHeHHH:

{
x

2
+ (y

- 6)2 = 36,
a)

� X2 + (y -18)2 + � (x
_ a)2 + y2 = � a2 + 324;

{
x

2
+ (y

- 5)2 = 25,
6)

� x!l + (y -15)2 + � (x
_ a)2 + y2 = � a2 + 225.

C6. Haii,D;HTe Bce 3HaqeHHH nap8.MeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT pOBHO ,D;Ba pemeHHH CHCTeMa ypaBHeHHH:

{
( x + a

- 8)2 + (y
- a)2 = 32,

a)
� x2 + (y

_ 8)2 + � (x
_ 8)2 + y2 = sJ2;

{
(x + a _10)2 + (y - a)2 = 50,

6)

� X2 + (y -10)2 + � (x -10)2 + y2 = 10J2.

Y{JaBHeHV1� V1 HepaBeHC 7 aa c napdMe T PUf0 V1 Hec T aH,/J.dp r Hb/e YPdt3HeHV15i li1 ttepaBeHCTBa 233



C7. Haii,D;HTe BCe 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT e,D;HHCTBeHHoe pemeHHe CHCTeMa ypaBHeHHii:

{
y

2
_ (2a + l)y + a

2
+ a

- 2 = 0,
a)

� (x _ a)2 + l + �( x-a)2 -

(y
- 3)2 = 3;

{
Y

2
+ (2a + 5)y + a

2
+ 5a + 4 = 0,

6)

� (x + a)2 + (y + 3t + � (x + a)2 + y2 = 3.

cs. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX
u

HMeeT pOBHO TPH pa3JIHqHhIX pemeHHH CHCTeMa yp8.BHeHHH:

{
(x - 3)2 + (y

- 6)2 = 25,

{
(x - 2)2 + (y

- 5)2 = 9,
a)

y=lx- a l+1;
6)

y=lx- a l+2.

C9. Haii,D;HTe Bce 3HaqeHHH napaMeTpa, npH K8JK,D;OM H3 KOTOphIX
u

HMeeT e,D;HHCTBeHHoe pemeHHe CHCTeMa ypaBHeHHH:

{
y

= alxl + a +"2,

{
y

= alxl + a + 1,
a) 6)

x
2

+ (y
-

a
2

)2 = 16; x
2

+ (y + a
2

)2 = 9.

CI0. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KOTOphIX

HMeeT XO TH 6hI O,D;HO pemeHHe (x; y; z) CHCTeMa ypaBHeHHii:

a) {
(x + � 25 - Z)2 + (y

- fi)2 = 9,

a + x = y;

6) {
(x

- fi)2 + (y
- � 16 - Z)2 = 4,

x + y = a.

Cll. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT pOBHO ,D;Ba pemeHHH CHCTeMa Hep8.BeHCTB:

{
16 y2 � 9x

2

,

{
9 y2 � 16x

2

a) 2 6)'
(x

- 6a + 1) + y2 � 9a
2

; (x - 7a + 4)2 + y2 � 16a
2

.

C12. Haii,D;HTe Bee 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KOTOphIX

HMeeT KOHeqHOe qHCJIO pemeHHH CHCTeMa Hep8.BeHcTB:

{
(y

-

3x)(3y
- x) � 0,

{
(y

-

4x)(4y
- x) � 0,

a)
(x

_ a)2 + (y + a)2 � 16a;
6)

(x _ a)2 +(y + a)2 � 25a.

C13. Haii,D;HTe HaHMeHhmee 3HaqeHHe napaMeTpa a, npH KOTOpOM HMe-

eT X OTH 6hI O,D;HH Kope Hh ypaBHeHHe:

a) �(5x+1)2 + (5x + 2)2 + � (5x + 7)2 + (5x - 6)2 = a;

6) � (l1x + 3)2 + (l1x + 7)2 + � (l1x + 15)2 + (l1x + 2)2 = a.
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C14. HaHAHTe HaH60Jlhmee 3HaqeHHe napaMeTpa a, npH KOTOpOM HMe-

eT XOT.R 6h1 OAHH Kop eHh ypaB HeHHe:

a) x( 6../64 - 49� + 7�25 - 36� ) = a;

6) x( 4J 81- 25x
2

+ sJ 49 - 16�) = a.

CIS. PemHTe CHCTeMY ypaBHeHHH:

{
X + Y + Z=l,

a)
.J 4x + 1 + .J 4y + 1 + J 4z + 1 = J21;

{
X + Y + Z = 2,

6)
.J 3x + 2 + J 3y + 2 + .J 3z + 2 = 6.

C16. Pem HTe H epa BeHCT BO:

a) �x + 1 + �2x - 3 + �50 - 3x � 12;

6) � x-I + � 3x + 2 + � 1 7 - 4x � aJ6.

C17. PemHTe CHCTeMY ypaBHeHHH:

{
x

2
+ 4y

2
+ 9 z

2
= 9,

a)
J � + 1 + � 4y2 + 1 + � 9Z2 + 1 = 6;

{
� + 2 y

2
+ 3 z

2
= 4,

6)
� �+l + � 2l+3 + � 3Z2+4 =6.

../ 10.6. ApyrMe MeToAbl
�

YpoBeH. C

Cl. HaHAHTe Bce 3HaqeHH.R x, npH J11060M 3HaqeHHH rrapaMeTpa a

Y AOBJleTBOp.RIOID; He yp aBHeHHIO:

a) 21og a 2+ 2 (4 - .J 7 + 2x) = log2+a2�(4
- 3x);

6) 2Iog 3a 2+ 2 (7
- � 34 + x) = log2a2+3(3

-

x).

C2. HaH):J;HTe Bce 3HaQeHH.R nap8.MeTpa a, AJI.R KamAoro H3 KOTOphlX

npH J11060M 3HaQeHHH napaMeTpa b HMeeT XOT.R 6h1 OAHO pemeHHe

CHCTeMa ypaBHeHHH:

a) {
(l + 3X)24 + (b

2
- 4b + 5)Y = 2,

6) {
2(1 + Iz�a + (b

2
- 2b + 2)Y = 3,

x
2

y2 - (2 -

b)xy + a
2

+ 2a = 3; zy(y + b - 2) = 2a
2

- 7a + 3.
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C3. HaH,D;HTe BCe 3HaqeHHH nap8.MeTpa a, ,D;J1H K8JK,D;Oro H3 KOTOpldX

npH J11060M 3HaqeHHH nap8.MeTpa b HMeeT XOTH 6hI O,D;HO pemeHHe

CHCTeMa ypaBHeHHH:

a) {
(r + 1t + (b

2
+ 1)1' = 2,

6) {
'J!1 X

+ (a + l)b y
2

= a
2

,

a+bxy + r-y = 1; (a -1)x
2

+ y2 = 1.

C4. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, ,D;J1H Kam,D;OrO H3 KOTOphIX

npH J11060M 3HaqeHHH nap8.MeTpa b HMeeT pOBHO ,D;Ba KOpHH ypaB-

HeHHe:

a) x
2

-

41xl- 71a + b + 11 + 31b
-

11- 2b - Sa - 14 = 0;

6) x
2

- 41xl- 71a + 2b -

11 + 312b + 31- 4b + Sa - 20 = O.

C5. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

,D;J1H J1106oro 3HaqeHHH x BhInOJlHeHO HepaBeHCTBO:

a) a(4
- sinx)4 - 3 + cos

2
x + a > 0;

6) 2a - 4 + a(3
- sin

2

x)2 + cos
2

x < O.

C6. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KOTOphIX

,D;JJ:H J1106oro 3HaqeHHH x CnpaBe,D;J1HBO HepaBeHCTBO:

a) lo ga+l( x
2

+ 3) > 1; 6) log�(r- + 2) > 1.

a+2 a+l

C7. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX
u u

B03paCTaeT H He HMeeT KpHTHqeCKHX TOqeK Ha BceH npHMOH

«PYHK�HH :

a) y(x) = 8ax - asin6x - 7 x
-

sinSx;

6) y(x) = asin7x + 8ax + sin4x - Sx.

CS. Haii,D;HTe Bce 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HH KopeHb ypaBHeHHe:

a) x
3

-

(a + 2)x
2

- 2ax + 4a
2

= 0;

6) 4x
3

-

2(a + l)x
2

-

ax + a
2

= O.

YKamHTe KOpHH ypaBHeHHH ,D;J1H Kam,D;oro H3 Haii,D;eHHhIX 3Haqe-

HHH a.

C9. HaH,D;HTe Bce 3HaqeHHH nap8.MeTpa a, npH Kam,D;OM H3 KOTOphIX

HMeeT pOBHO TPH pa3J1HqHhIX KOpHH ypaBHeHHe:

a) x
4

- 6x
3

- Sax
2

+ 24ax + 4a
2

= 0;

6) x
4

- 8x
3

- 10ax
2

+ 72ax + 9a
2

= O.

CI0. Haii,D;HTe Bce �eJlhIe 3HaqeHHH napaMeTpa a, npH K8JK,D;OM H3 KO-

TOphIX HMeeT XOTH 6hI O,D;HH �eJlhIii KopeHb ypaBHeHHe:

a) 10x
3

+ x
2

-

(2a + 21)x
- 3a + 5 = 0;

6) 6x
3

+ 2Sx
2

-

(2a
-

2S)x
- Sa + 7 = O.
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Cll. Ha:n,D;HTe BCe �eJlhIe 3HaqeHHH napaMeTpa a, npH Kam,D;OM H3 KO-

TOphIX HMeeT XOTH 6hI O,D;HH �eJlhI:n KopeHb YP8BHeHHe:

a) 6x
5

+ 8x
4

+ 13x
3

- 3ax
2

-

2(2a + 5)x
- 2a - 13 = 0;

6) 8x
5

+ 2x
4

-11x
3

-

2(2a -1)x
2

+ 5(a + l)x
- 2a + 1 = O.

C12. a) Ha:n,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KOTOphIX Cpe,D;H pe-

meHH:n HepaBeHCTBa (a
-

x
2

)(a + x
-

2) < 0 HeT HH O,D;HOrO peme-

HHH HepaBeHCTBa x
2

< 1.

6) HaH,D;HTe Bce 3HaqeHHH napaMeTpa a, npH KOTOphIX Cpe,D;H pe-

meHHH Hep8BeHCTBa (9a
- 4x

2

)(3a + 4x -

24) < 0 HeT HH O,D;HOrO

pemeHHH HepaBeHCTBa x
2

< 9.

C13. Ha:n,D;HTe Bce 3HaqeHHH nap8MeTpa a, npH KamAOM H3 KOTOphIX

HMeeT XOTH 6hI OAHO pemeHHe Hep8BeHCTBO:

a) x
3

-

2(a + 4)x
2

+ 12ax + 8a
2

� 0;

6) x
3

+ 2(a + 6)x
2

+ 28ax + 8a
2

� O.

YK8JKHTe pemeHHH HepaBeHCTBa ,D;J1H Kam,D;Orq 3HaqeHHH a.

C14. a) QHCJl8 x, y, Z T8KOBhI, qTO x
2

+ 3y2 + 4z
2

= 2. KaKoe HaHMeHb-

mee 3HaqeHHe MomeT npHHHMaTb BhIpameHHe 2x + y
- 2z?

6) QHcJla a, b, C TaKOBhI, qTO 2a
2

+ b
2

+ c
2

= 3. KaKoe HaH6oJlb-

mee 3HaqeHHe MomeT npHHHMaTb BhIpameHHe a
- 2b + c?

C15. PemHTe y p8BHeH He:

a) 2x - �1 - 4x2 = .J2(8x
2

-

1);

6) x + � 1 - x2 = ../2(2x
2

- 1).

C16. Ha:n,D;HTe Bce 3HaqeHHH nap8MeTpa a, npH KamAOM H3 KOTOphIX

HMeeT XOTH 6hI O,D;HH K opeHb ypaBHeHHe:

a) 3x+
5

=O,2 aJ x
2

+25; 6) 5x+
2

= O,5 aJ X2 +4.

� �+25 � �+4

C17. a) HaHAHTe HaH60Jlbmee B03MomHoe 3HaqeHHe BhIpameHHH

x + 2y + 3z + 4t, rAe (x; y; z; t)
-

pemeHHe CHCTeMhI ypaBHeHH:n

{
X

2
+ y2 =1,

TaKoe, qTO xt + yz � 2.
Z2 + t

2
= 4,

6) Ha:nAHTe HaH60Jlbmee B03MomHoe 3HaqeHHe BhIpameHHH

4x + 3y + 2z + t, r,D;e (x; y; z; t)
-

pemeHHe CHCTeMhI ypaBHeHH:n

{
x

2
+ 2=1,

2 � TaKoe, qTO xt + yz � 3.
z + t = 9,
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