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Mpepucnosue

OquaakTuyecKne MaTepHasibl II0 Kypcy ajredbpel coaepIkar
32 camocTosTeIbHEIE 1 6 KOHTPOJBHBIX paboT B YeThIpeX Bapu-
aHTaX, a TaKyKe HMTOTOBBIH TeCT AJIA CAMOKOHTDOJIA B ABYX Ba-
pnanTax. Ko BceM BapuaHTaM KOHTPOJIBHBEIX paboT U TecTy MMe-
I0TCA OTBETHI.

NupakTudyeCKye MaTepHabl MOJHOCTHLI0O COOTBETCTBYIOT
yueOHHUKY «AJrebpa, 9» (aBropel: C.M. Hukoasckuit, M.K. Ilo-
ranoB, H.H. Pemuernukos, A.B. IlleBkuH) cepuu «MI'Y — mko-
Jie» U JOIIOJHAIOT ero 6ojiee CJI0KHBIMH 3aJaHUAMHU, He0OXOonu-
MBIMH AJIA paboThI B KJIaccax, HalleJIeHHBIX Ha IMOATOTOBKY K
00yueHHI0 Ha MOBBLIIIEHHOM ypOBHe. [luaakTudyecKue MaTepua-
Bl MOXKHO MCIIOJIB30BATh B KJacce M foMa IIipu paboTe Io Jio-
ObIM y4eOHMKAM, a TaKJKe AJIA BOCIOJHEeHHA IPobeJioB B 3HAHU-
AX ¥ caMooOpa3oBaHHA.

K xaxmoii caMoOCTOATEJbHOM paboTe B IIEPBOM YaCTH KHHUTH
JAaHBl MMPUMEPLI BLIMOJHEHUsS 3aJaHWH, aHAJOTMUYHBIX 3aJaHM-
M, BKJIIOYUEHHLIM B pa6oTy. IIpu 3TOM npuMephsl He OBTOPSAIOT
3alaHUA CaMOCTOSITEeJIbHOH paboThl, HO pa3bop UX pelIeHUus Cy-
IIECTBEHHO MOBLICUT Pe3yJIbTATUBHOCTEL BHIIIOJHEHUA CAMOCTOA-
TeJIbHBIX M KOHTPOJIBHLIX PaboT M yCBOE€HHE TeMbI B I1€JIOM.

MaTepuasbl AJIA MOATOTOBKH K CAMOCTOATEJNHLHBIM paboTraM
coiepkaT MmonpoOHbIe 00bACHEHUA PellleHUd 3aJaHWuil, TaK KakK
HMEIOT IeJIbI0 O0'bsCHEeHNEe BBIOpDAHHBIX CIIOCO0OB HAeiicTBHiA. A
obopMIIeHHEe pellleHUH yUaluMUCA MOXKeT ObITh KpaTKuM. VIcK-
JI0YeHHe COoCTaBJisgeT pabora 22, B KOTOPOHA BHIYHMCJIIEHHA C IO-
Molbio TeopeMsl Iludaropa omyieHsl.

Templ, OTMEUEeHHBLIE B AMJAKTHYECKHX MaTepHajlaXx 3Be3-
JOYKOI, He ABJAIOTCH 003aTeJILHBIMHY IJIA N3yUeHUA B 00111e006-
pasoBaTeJBHBIX KJIaccaX, HJIM cojeXkaT 0OoJiee CJIIOKHBIE 3aja-
Hus. OHM OXBaATHIBAIOT MIPOrPaAMMYy YIrIyOJIEHHOTO M3YYEeHHA Ma-
TeMaTHKHU (IIpeanpoduIbHEIX KJIACCOB).

JIoOble M3 CaMOCTOATEJbHBIX pPaboOT y4HUTeJb MOYKeT MC-
IOJIb30BATh IJIS KOHTPOJA Ha orMeTKy. Ho mpu sToMm ciexyer
y4ecTh, UYTO MHOTHE CAMOCTOSATeJIbHble paboThl 1 Bceé KOHTPOJIb-
Hble paboThl M3OBITOYHEI 110 00bEMY, IIpeAIOoJaraeTcsa, 4YTo y4u-
TeJIb CAMOCTOATEJbHO OTOEepeT M3 HUX YacTh 3aJaHHil C y4eToM
YPOBHSA NMOATOTOBKH ydYalllMXCs IIO IIpeAMETy U BPeMEeHH, OTBO-
AMMOTO Ha BBIIIOJHEeHNEe paboThI.

Hexoropele 3aganusa BapuauToB III u IV HecKoJIbBKO CJI0K-
Hee COOTBeTCTBYIOIIMX 3amaHuii BapuauToB I u II. B kiaccax c
yriy0JIeHHEIM H3yYeHHeM MaTeMATHKH OTHeJIbHble CaMOCTOS-
TeJibHBIe pabOTEHI, OTMeUEeHHLIe 3Be3J0YKaMH, MOXHO IIPOBECTU
KaK KOHTPOJIbHBIE.



pasnen |

Marepuans! ans NoAroToBKM
K COMOCTOSITeNIbHbIM paboTtam

1. JIune#HHbIe HEPABEHCTBA C OAHUM HEU3BECTHbIM

IIpumep 1. Pemmum HepaBeHCTBO:
a) —2x +1 < 3x + 6; 6) T(x + 3) < bx — 11;
B) 2(x — 4) > 2x + 3; r) 5(4x — 1) > 2(10x - 3).

Pemrenne. a) Ilepenecs 3x B JieByio, a 1 B IpaBylo 4acTh He-
paBeHCTBa (C IPOTHBONIOJIOKHBIMM 3HAKaMH), MOJYYHM Hepa-

BEHCTBO
-5x < 5, (1)

PaBHOCHUJIbHOE HCXOZHOMY HEPaBEHCTBY.

PasgenuB HepaBeHCTBO (1) Ha —5 ¥ TOMeHAB 3HAK HEpPaBeH-
CTBa HA IIPOTHBOIIOJIOXKHBIH, IIOJlyYNM HEpaBeHCTBO X > —1, paB-
HOCHJIbHOE HMCXOZHOMY HeDaBeH-
crBy. I10o3TOMy MHOKeCTBO pemme- ——— s
HHUHA HCXOOHOTO HepaBeHCTBa obpa- -1
ayer uHTepBaJ (—1; +°) (puc. 1). Puc. 1

6) PackprlB CKOOKHM M IlepeHecs 5X B JieByIO, a 21 B mpaByio
YaCTh HepaBeHCTBA (C IPOTHBOIOJIOKHLIMH 3HAKAMH), TOJIYYUM

HepaBeHCTBO
2x < -32, (2)

PaBHOCHJIBHOE MCXOJHOMY HepaBeHCTBY.
PasgenuB HepaBeHCTBO (2) Ha 2, MOJy4YUM HEepPaBEHCTBO

x < -16,
PaBHOCHJIBHOE NCXOAHOMY HepPaBeH- LLLLLLLLLLLLLLLLLLLLLS, >
ctBy. IloaToMy MHOXKeCTBO pellie- -16 x

HHUH HCXOOHOTO HepaBeHCTBa obpa- Puc. 2
3yeT uHTepBaJ (—o°; —16) (puc. 2).

3ameuanue. [Jaee BMECTO CJOB «IIOJyYHMM HePaBeHCTBO,
PaBHOCHJIBHOE HepaBeHCTBY» 4YacTO OyJeM IIHCATh «IepeltuIieM
HepPaBeHCTBO B BUJE».

B) PackpriB CKOOKM U IlepeHecs cJjlaraeMble, cofepkalijue
X, B OOHY YacThb HePaBEHCTBA, a OCTAJbHBIE B APYIYIO, IIPUBEAA
moaoOHbIe cllaraemMble, IeperunileM HepaBeHCTBO B BHUE

Ox > 11. 3)
HepaBencTBo (3) He MMeeT pelIeHHd, TaK KaK IIPH JIIOOOM
3HAYEeHUHU X IOJIy4aeTCss HeBepHOe YHCJIOBOE HEePaBEHCTBO

0 > 11. ITosaToMy 1 pPaBHOCHJILHOE €My HCXOJHOe HepaBEeHCTBO He
NMeeT pelIeHui.
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r) PackpnIB ckOOKHU U IlepeHecs cilaraeMele, cogepxaliue x,
B OfHY YacTh HEPAaBEHCTBA, a OCTaJIbHbIE B IPYIYIO, IPUBEA I10-
IoOHBIE cilaraemele, IepelnineM HepaBeHCTBO B BHAeE

Ox > —1. (4)

Pemennem HepaBeHCTBa (4) ABJAeTCA JI000e HefiCTBUTEb-
HOE YHMCJIO, TAK KaK IIPH JIIOOOM 3HAYE€HHUHU X IOJIyYaeTCsA BepHOe
yucyioBoe HepaBeHCTBO 0 > —1. IToaToMy pellleHHEM PaBHOCHJIb-
HOTO €My MCXOJHOTO HepaBeHCTBa ABJIsIeTCA JII000e YMCJIO.

OtBer. a) (—1; +00); ©6) (—°0; —16); B) HeT pelIeHHii;
r) (-09; +00).

IIpumep 2. Pemnm HepaBeHCTBO:
Tx -3 5x-2 < -x+12

a) 5~ 2 20 4 YKaKeM ero HauOoJibIIee 1ejoe
pelieHme;

0) (\/5 -2)x>9- 4.5 n yKa)XeM ero HauMeHblIIee 1eJjoe
peleHmue.

Pemenue. a) YMHOXKHB HCXOAHOe HepaBeHCTBO Ha 20, mouy-
YMM HEPABEHCTBO

4(7x — 3) — 5(5x — 2) < —x + 12, (5)

PaBHOCHJIbLHOE MCXOJHOMY HEPaBEHCTBY.

PackprIB CKOOKH M IIepeHecA cJjiaraeMule, cogepIkalinue X, B
OJHY YaCTh HEepPaBEHCTBA, a OCTAJIbHBIE B APYrylo, IpUBEeAs IIO-
Io0HBIE YJIeHEBI, IlepelniIeM HepaBeHCTBO (5) B Buze

4x < 14 niaun B Buge x < 3,5.

MHOKeCTBO pellleHuii IocJjiefHero HepaBeHCTBa, a 3HAYHUT,
1 PABHOCHJIBHOTO €My MCXOZHOro HepaBeHCTBa obpa3yeT MHTep-
Bax (—o0; 3,5) (puc. 3). Tak kKak
3<3,5 <4, To 3 — HauboJnbliee 11e-
Jioe pellleHHe HNCXOLHOro HepaBeH- 3' 3,: 5 4 ’x
CTBA.

6) Tax kak J5—-2>0, a 9 — Puc. 3
- 4V5 = 5 — 45 + 4 = (5 - 2)%,
TO, Pa3/ieJIuB UCXOAHOEe HepaBeHCTBO 0 J5-2 1 x

HA TOJIOYKHUTeJIbHOe uucio b —2, Puc. 4
NOJydUM HEepPaBeHCTBO

x> 5 — 2,
pPaBHOCHJILHOe HCXOAHOMY. II03TOMYy MHOXKECTBO peIlleHHi ucC-
XO0IHOrO HepaBeHCTBa 00pa3yeT HHTEPBAaJI (\/5 —2; + ) (puc. 4).

Tak xak 0 < \/3 -2 <1, To 1 — HauMeHbIIIee IeJIoe pellleHue
HCXOAHOrO HepaBEHCTBA.
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Oreer. a) (—o0; 3,5), 3 — HauboJibIlee Iejoe pelIeHHEe

HepaBeHCTBa; 0) (\/5 — 2; +90), 1 — HauMeHbIIIee IIeJIoe pelle-
HUe HepaBEeHCTBA.

IIpumep 3. Haitzem HauGosbllee Iiejioe 3HaUYeHHE X, IIPU
13-x 2-x

7— W —,— OTpUIaTeJbHa.
Pemieane. TpeOyerca HaiiTm HauboJibIllee IeJIO€ YHCJIO,

ABJIAOIIIeeCA peIlIeHuEeM HepaBe€HCTBa

KOTOpPOM Pas3HOCTh Apobeii

13-x 2-x
- < 0. (6)
YMHOXHNB HepaBeHCTBO (6) Ha 28, mojJiyynM HepaBeHCTBO
413 -x)-T72-x) <0, (7

PaBHOCHJIbHOE HCXOJHOMY HepaBeHCTBY.
PackpbiB CKOOKH, IpHBegA IONOOHBIE YJIEHBI U IiepeHecs
cjlaraeMnle, cozepJkalliie X, B OZHY 4acTh HepaBEeHCTBAa, a OC-
TaJIbHBIE B APYTYIO, IIEpenuiIeM HepaBeHCTBO (7) B Buze
3x < -38
WJIA B BHIeE

2
x < —125.

RrY

Tak kak —-13 < —123 < -12 LLLLLIYLLLLILS '
S -13 —12% -12

(puc. 5), To —13 — HaubGoJbuIEe
meJjioe pelmreHue HepaBeHcTBa (6). Puc. 5
Orser. —13.

2*, JiuHelHble HEPABEHCTBA C NAPAMETPOM

IIpumep 1. IIpu KaKoM 3HaUYeHNH IIapaMeTpa @ HEPaBEHCTBO
ax > 3x + 10 He uMeeT pelIeHUH?
Pemenue. IlepenumiemM HCXOLHOEe HEPABEHCTBO B BHE

(a - 3)x > 10. (1)
Eciuna - 3=0, 1. e. a = 3, To HepaBeHcTBO (1) umMeer Bux
0x > 10. (2)

HepaBencTBo (2) He UMeeT pellleHWH, TaK KaK IPH JOO0M
3HaYeHUH X II0JIy4aeTcss HeBepHOe YHCJIOBOEe HepPaBeHCTBO
0> 10.

Ecau a > 3, To, pasgesunB HepaBeHCTBO (1) Ha MOJIOXKUTENIb-

10
HOe 4YHCJIO @ — 3, TIepeluIlleM ero B Buje x > 2-3° JTo o3HaUa-
€T, UTO AJIA KaXKAOro a@ > 3 MCXOAHOe HePaBEeHCTBO MMeEET XOTs
10
OBl OZHO pellleHHe, HAIIpUMep X = a3t 1.
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Ecau a < 3, To, pa3dznenuB HepaBeHCTBO (1) Ha oTpuiaTesb-
10
HOe YHCJIO @ — 3, IepelHuIleM ero B Buze x < 3 910 o3Haua-
€T, YTO AJIA KaXKAOTo @ < 3 MCXOAHOe HePaBEeHCTBO MMeeT XOTd
10
— — 1.
a-3
Hrak, ncXogHOe HEPABEHCTBO He MIMeeT PellleHU JIUIIb IIPHU
a=3.
Orser. IIpu a = 3.

Obl OAHO pelIeHue, HAIIPHMED X =

IIpumep 2. Ilpy xaxoM 3HauYeHHH I1apaMeTpa a Jioboe
JeHCTBUTEJbHOE YHCJO SBJIAETCSA pPelleHueM HepaBeHCTBa
ax > bx — 1?

Pemenne. IlepenuiieM ncxogHoe HEPABEHCTBO B BUIE

(@ — 5)x > -T. (3)
Ecima — 5 =0, 1. e. a = 5, To HepaBeHCTBO (3) UMeeT BU,
O0x > —7. (4)

PemenneMm HepaBeHcTBa (4) saABiseTcA Jioboe HeiCTBUTEID-
HOe UKCJIO, TAK KaK IIpH JIIO60M 3HAYEHHH X IIOJIy4aeTcA BepHoe
yHcJI0Boe HepaBeHCTBo 0 > -7,

Ecau a — 5 > 0, To HepaBeHCTBO (3) paBHOCHJILHO HepaBeH-

-7 o
2-5" IIO3TOMY IJIA Ka*XJA0ro 3Ha4YeHus a > 5 Hailigercsa

3Ha4YeHUe X, KOTOpPoe He ABJIAETCS PelIeHHeM HCXONHOro Hepa-
-7
BEHCTBa, Hampumep x = _— — 1.

Eciu a — 5 < 0, To HepaBeHCTBO (3) paBHOCHUJILHO HepaBeH-

CTBY X > —¢

-7
CTBY X < —, II0O9TOMY [JIsl KQXXAOro 3Ha4YeHusd a < 5 Haiizercs
3Ha4YeHHe X, KOTOpPoe He ABJIAETCS PelleHHueM HCXOAHOro Hepa-
=7
BEHCTBA, HAPUMeEp X = —— + 1.

HNrak, gr060e geiicTBUTEJIbHOE YHCJO ABJISAETCA PEIIeHHeM
HCXOZHOTO HEepaBeHCTBA JIUIIL IPU a@ = 5.
Orser. IIpu a = 5.

IIpumep 3. IIpy KaXKAOM 3HAYEHHH IapaMeTpa @ pellIuM He-
paBeHCTBO ax — 2a < —6 — x.
Pemenne. [lepenunremMm ucxogHoe HEPABEHCTBO B BHJE

(@ + 1)x < 2a - 6. (5)
Ecima+ 1 =0, 7. e.a=—1, To HepaBeHCTBO (5) UMeeT BUJ
O0x < -8. (6)

HepasBencTBo (6) He nMeeT perneHuii. 3HAYUT, 1 PABHOCHJIb-
HOe eMy HepaBeHCTBO (5) He MMeeT pelIeHu.



Ecima + 1 > 0, T.e. a > —1, To HepaBeHCTBO (5) paBHO-

2a-6
CHJIBHO HEpPaBE€HCTBY X < Tl U HIMeeT pelIeHHUud: J11060e
a

2a-6
—00*
xe[ ’a+1}

Ecima + 1 <0, t.e. a < —1, To HepaBeHCTBO (5) paBHO-

2a-6
CHJILHO HEPABEHCTBY X >~ U HMMeeT pelleHH: aroboe
xe[za—s; +oo].
a+1l
o 2a-6
OtsBer. Her pemeHuit gasa a = —1; moboe xe€|—0; 11

2a-6
aa+ T +00] IJia Kaxkgoro a < —1.

IJIs KayKknmoro a >—1; gwoboe x€ [

3. Cucrembl NMHEAHbIX HEPABEHCTB
C OfHUM HEeMU3BEeCTHbIM

IIpumep 1. PemimMm cucremy Hepa- a)
BEHCTB ICCRERRRRIRRIRNS -
2x - 1< 13, ToF
3x+ 4 > 11.

6)
Pemenue. PenmreHnsiMu IiepBOro Hepa-

— SLLLLLLLLLLLLLLLL L L 3
BEHCTBA CHCTE€MBI ABJAIOTCA Bce X < 7 5 "
(puc. 6, a), a pemieHMAMHU BTOPOro Hepa- 3
BEHCTBa CHCTEeMBI ABJAKTCA BCEe X > 37
B
(puc. 6, 6), HO3TOMY peIIEeHUAMM CHUCTEMBI )
7 J Y >
ABJIAIOTCA BCE X, TaKWe, 4TO — <x <7 % 7 x
(puc. 6, 8).
7
OTser. (5; 7). Puc. 6

IIpumep 2. Pemum cucteMy HepaBEeHCTB
bx—-T7T>4x+ 1,
{ 4x-1>2x+ 7.
Pemenne. PemreHusMu 1epBoro HepaBeHCTBA CHCTEMBI fAB-
JsA0TCA Bce X > 8 (puc. 7, a), a pellIeHUIMH BTOPOTO HepaBeH-

CTBa CHCTEMBI ABJIAIOTCA Bce x > 4 (puc. 7, 6), IO3TOMY pelile-
HHUJAMH CUCTEMbI ABJIAIOTCA Bce X > 8 (puc. 7, 8).
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Oteer. (8; +0).
IIpumep 3. Pemum cucreMy HepaBeHCTB
<x+3,

1
2x+1 <—8’;‘7. 1

Tx-4
2

Pemenne. YMHO>XHMB IIepBOe HEPABEHCTBO CHCTEMBI Ha 2, a
BTOpPOE HEPABEHCTBO Ha 3, IepeluIlleM CHUCTeMy B BHIE

Tx —4 < 2x + 6,
{6x+3<8x—7. ()

PeireHuAMH IepBOro HEpPaBeHCTBA CUCTEMEI (2) sSBJIAIOTCA
Bce X < 2, a pellleHUAMH BTODPOrO HepaBEeHCTBA CHCTeMEI (2) sB-

JAIOTCA BCe X > 5, II03TOMY CHCTe-
Ma (2), a 3HAUUT, U PABHOCHJIbHAA ~ “SSSNN\o U e

: “ x
eif cucreMa (1) He UMeIOT pelIeHMil 2 5

(puc. 8).
OtBer. Het pemenuii. Bue. &

4*, Cucrtembl NUHEHHBIX HEPABEHCTB C NAPAMETPOM

IIpumep 1. Ilpu Kakux 3HAUEHHUSAX IIapaMeTpa a cUcTeMa
HepaBEeHCTB
3x — 2a > 5, (1)
2x+3a <7

a) coBmecTHa; 0) HecoBmecTHA?
Pemenne. Ilpu xakoM 3HaUeHUH IapaMeTpa IiepBoe Hepa-

2a+5
BEHCTBO cucTeMHI (1) uMeeT pemieHuA: Bce x > 5 (puc. 9), a

7-3a
BTOPOE HEPaBEeHCTBO cucTeMH (1) uMeeT perreHus: Bce x <
(puc. 10).
—— L L e ANMANVANNNNWNNNNNNNG, -
2a+5 x 7-3a X
3 2
Puc. 9 Puc. 1



2a+5 _7-8a X 7-8a _2a+5 % 2a+5_17-3a *
3 2 2 3 3 2
Puc. 11 Puc. 12 Puc. 13

a) HepaBeHcTBa cucTeMbl (1) MMeIOT 00IIjie penreHusd, ecjiu

2a+5 7 3a
T2

(puc. 11), 1. e. a<ll . Arak, cucrema cCoBMeCTHa,

3 13
11
< —=
eciu a < 7.
6) HepaBencrBa cucremsbl (1) He mMelOT OOLIMX pelIeHUi,

2a+5 7-3a 11

2a+5
eCJIHJIHGOT>T(pPIC.12),Te.a>1—,JI6 2* =

7-3a
=5 (puc. 13), T.e. a = 13 Hrak, cucrema HeCOBMeCTHA,

11

> =

ecmu a > 1o
11 11
Orser. a) IIpn a < 3’ 6) ipu a > R

IIpumep 2. Ilpn xakux 3HaAUYEeHHUSAX MapamMeTpa a 4ducio 1
AIBJIAETCA PelIeHNeM CHCTEeMbI HEPDaBEHCTB

2<6x—a,
{—3 > 4x — ba? )
Pemenne. Ilpu kakzoM 3HaueHUU IapaMeTpa a IiepBoe

2+a

HEepaBeHCTBO cucTeMbl (2) HMeeT pelleHHdA: Bce X >

(puc. 14), a BTopoe HEepaBeHCTBO CHCTEMBI (2) UMeeT pelHIeHHA:
5a -3

Bce x < . (puc. 15).

Yuciso 1 aBiasieTcsa pelreHHeM CHCTEMBI JHIIb [P YCJIOBUM
2+a

5a-3
<1< . (puc. 16), T. e. JquIOb AJIA TeX 3HaAYEeHHH mapa-

MeTpa a, KOTOpbIe ABJAIOTCA pellleHueéM CHCTEeMBI
5a-3

. >1, @
2+a <1.
Sy°777777777777777FSSENNNNNNNNNS NN NN X S S R -G
2+a x 56—-83 X 2+al 5a2-3 %
6 4 6 4
Puc. 14 Puc. 15 Puc. 1
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[——.77 7777777777772 SN\ \\\\\\\\\\\\\\ NN ———t——t—o—
3a-6 x 54 +7 X 3a-62 5 5a+7%
4 2 4 2

Puc. 17 Puc. 18 Puc. 1

Pemus cucremy (3), MoJIlyduM MHOYKECTBO €€ PeIlleHHii: Bce
ae (1,4; 4).

HUrak, uucio 1 ABJsdeTcAa pellleHMeM CHCTEMBI (2) TOJIBKO
npu kaxxaom ac€ (1,4; 4).

Orser. IIpu kaxxkaom ac€ (1,4; 4).

IIpumep 3. IIpu Kakux 3HAaUYEHUAX IapaMeTpa a 4Yucja 2 u
5 ABJIAIOTCA pellleHUAMHU CHUCTeMbl HEDaBEHCTB

3a - 4x < 6,
{2x—5a<7? (4)

Pemenne. Ilpu xa)kaoM 3HaYeHUHU IapaMeTpa a IepBoe He-
3a-6
PaBEHCTBO CHCTeMBI (4) UMeeT pellleHus: Bce X > Y (puc. 17),
a BTOpOe HEPaBEeHCTBO CHCTeMbl (4) MMeeT pelleHUA: BCe
5a+T7
x < S (puc. 18).

Yucna 2 u 5 ABAAIOTCA peIIeHUAMH CHCTeMBI (4) TOJBKO
IUIA TeX 3HaYeHUi mapaMeTrpa a, AJA KOTOPBIX CIIPABEeAJIMBEI He-
3a-6

5a+17
paBeHCTBa <2<5bH< > (puc. 19), T. e. HICKOMBIE 3HaUe-

HUA I[IapaMeTpa ABJIAITCA pPelIeHUAMU CHCTEeMbl HEPABEHCTB
3a-6
1 ° 2,

5a+ 17 > 5 (5)
P .

PemuB cucTreMy HepaBeHCTB (5), IOJYYHM MHOYKECTBO BCeX

o 3, 14
HCKOMBIX 3HAYE€HHU IIapaMeTpa: ac€ [g, ?)

3. 14
Orser. IIpn KakgoM ac [E; —3—].
3ameuwanue. HexoTopble 3a1auM ¢ MapaMeTPOM MOXKHO pe-
IINTh, MCIOJb3yA rpadbuku byHKuuii. Hanpumep, npu perre-
HUHU 3a7aHusA 3 cuctemy (4) MOYKHO IepelnucaTh B BUIE
3a-6
4 b
5a+17 (6)

2

x >

x <

11



) 6)

x4

N
|
T
'S
[y |

L N
Puc. 20

IlepBoe 13 HepaBeHCTB [
cucrembl (6) zagaer B cucreme %=5
xKoopauHat aOx moJyILJIOC-

3a-6
4’ x=2
3aKpallleHHYI0 Ha pHCYHKe I )
20, a, a BTOPpOE HEPABEHCTBO e
3aaeT IOJIYILJIOCKOCTE 6e3 rpa- .3

5a+7 )
, 3aKpalleHHyo |

Q,

KocTh 0e3 rpaHMLBI X =

olmp + =
ey

HUIBI X =

Ha pucyHke 20, 6. B
OGoum HepaBeHCTBaM cuc- | 4

TeMblI (6) COOTBETCTBYIOT TOIKH

yrua ABC (6es nyueit BA u BC) Buc. 21

(puc. 21). U3 HUX opAMHATY

x =5 UMeIOT TOUKH, aGCIMCCHl KOTOPBIX YAOBJIETBOPSIOT ABOMHO-

3 26
MY HepaBeHCTBY < @ < 5 » @ OPAuHATY X = 2 UMeIoT TOYKH,

abcucerl KOTOPBIX YyAOBJIETBODPAIOT nnoﬁnomy HepaBeHCTBY

3 14 .
- - <a< ’Yy (KOOpPAUHATHI TOUEK IIepecedyeHNs IPAMBIX Haiize-

5
3a-6 3a-6 5a+7
HBI IIPY pPellleHUH ypaBHEHHH T 2, . — %, = 5m
5a+7
= 2).
2 )
IToaToMy umcia 2 U 5 ABNAIOTCA pPelIeHUAMH CHCTEeMBI He-
3. 14
paBeHCTB (4) TOJBKO IIPH KAXKJAOM A€ (3; 3 ]

12



5. HepaseHcTBa BTOpOM CTENeHU
IIpumep 1. PemumM HepaBeHCTBO:
1 5
a) x2- 5x + 4 > 0; G)Exz—gx—3<0.

Pemienne. a) KBagpaTHblit TpexuneH x2 — 5x + 4 uMeer
guckpuMuHaHT D = (-5)2 -4 -4 = 9. Tak kak D > 0, To 3TOT
KBaJPaTHBIM TpeX4JleH MMeeT ABa KOpHA: x; = 1 u x, = 4. Hc-
XOJlHOe HEepPaBEHCTBO MOJKHO IIePElNCATh B BUIE

(x—1)(x —4)>0.

Ormerum unciaa 1 u 4 Ha Koop- + _ +
OIUHATHOW OCH H OIIpeejIUM 3HAK o o >
npousBefenua (x — 1)(x — 4) Ha 1 4 x

Ka)XIOM M3 HHTepBaJoB (4; +00),
(1; 4) u (-; 1) (puc. 22). Bee pe. 21622
[IIEHHUA MCXOJHOr0 HepaBeHCTBAa COC-
TABJIAIOT ABa MpoOMeXxXyTKa: (—o°; 1) u (4; +0).
0) YMHOXHMB HCXOJHOE HEPABEHCTBO Ha 2, IE€PENHILIEM ero
B BHJE
x2-5x-6<0. (1)

KBazpaTHBIii TpexuieH x2 —
- bx -~ 6 uMeeT AUCKPUMHHAHT + \ - +
D= (-52+ 4 -6 = 49. Tak Kak -1 6 x
D > 0, To 3TOT KBaApaTHBIN Tpex-
WieH MMeeT ABa KopHa: x, = —1 u Puc. 28
S|

x, =6, T. e. rpaduK KBAAPATUYHON QYHKIMH Y = x2-5x-6
nepecekaeT ocb Ox B Toukax —1 u 6. Tak kak BeTBH napa6oJinl
y = x2 - 5x — 6 HanpaBJleHbl BBEPX, TO 3Ta (DYHKIMA NPUHUMA-
eT oTpMIlaTeJbHLIe 3HAUYEHUA TOJBKO Ha uHTepBaje (—1; 6)
(puc. 23). IToaToMy Bce pellleHHS HMCXOZHOrO HepaBeHCTBA CO-
CTaBJAIOT IpoMekyTok (—1; 6).

OteBer. a) (—9°; 1) U (4; +°); 6) (—1; 6).

IIpumep 2. PeimuM HepaBeHCTBO:

a) x2- 4x + 4 > 0; 6) 3x2+ 18x + 27 < 0.

Pemrenne. a) KBazpaTHblii TpexuneH x2 — 4x + 4 umeer
nuckpuMuHaHT D =42-4-4 = 0. Tak kak D = 0, To 3TOT KBaj-
paTHBI TpexX4YJeH NMeeT eSUHCTBEHHBIN KOPEeHb X = 2, [I03TOMY
HCXOZHOEe HepaBeHCTBO MOYKHO IiepenucaTs B Buzge (x — 2)2 > 0.

Tak kak (x — 2)2= 0 npu x = 2 u (x — 2)2> 0 Ipu KaKXaAOM
X # 2, TO BCe pellleHUs UCXOAHOT0 HepaBEeHCTBA COCTaBJISIOT ABa
npoMexxyTka: (—0; 2) u (2; +00).

6) PasmesnB ncxoqHoe HEpaBeHCTBO Ha 3, IIePeINIlEeM ero B

BUae
x2+6x+9<0. (2)
13



KBazpaTHEI TpexdieH x2+ 6x+
+ 9 uMeeT AUCKPHUMHHAHT D = 62 —

-4 -9 =0. Tak kak D = 0, To aroT + . + >
KBaJApaTHBIM  TpexudJieH HuMeeT -3 x
eIMHCTBEHHBIN KOpeHb X = —3, T.e. P y

ne.

rpaduK KBaJpaTUYHON (YHKIUU
y = x2+ 6x + 9 umeer c ocei0 Ox
eIMHCTBeHHYI0 0011y10 Touky (—3; 0). Tak Kax BeTBHU IapaboJbl
HalpaBJIeHbl BBEpPX, TO 3Ta (yHKIUA He IIPUHUMAaET OTPHIA-
TeJbHBIX 3HAUYEHHM HU MPHM KAaKUX 3HaueHusax x (puc. 24). ITo-
3TOMY HCXOAHOE HEePaBEHCTBO He MMEET PeIlleHUi.

Otser. a) (—90; 2) U (2; +00); 6) HEeT pelueHu.

IIpnmep 3. PemuM HepaBeHCTBO:
4 2
a)x2—§x+g>0; 6) —-5x2+ 6x — 3> 0.

Pemenue. a) YMHOXKHB HCXOAHOEe HEPaBEHCTBO Ha 3, Iepe-
MHIIEM ero B BHJE

3x2-4x + 2 > 0. 3)

KBaznpaTHslii TpexuieH 3x2 — 4x + 2 uMeeT AMCKPUMHHAHT
D= (-4)2-4-3+2=-8. Tak kak D < 0, To 3TOT KBaJpPaTHBI}
TpexuJieH He UMeeT KOpHei. Bolze/IuB MOJHBIA KBaApaT B KBaj-
PaTHOM TpexuJjieHe, HepaBeHCTBO (3) MOYKHO IlepellucaTh B BUJE

2
2 2
3(x—§] + 3 > 0, oTKyAa BUAHO, YTO Kaxaoe yucjio x€ R sB-

JsieTCs pellleHneM HepaBeHcTBa (3), a 3HAYUT, U UCXOZHOIO He-
pPaBeHCTBA.
6) YMHOXXHB NCXOAHOe HEPABEeHCTBO Ha —1, mepenuiieM ero
B BUJe
5x2 - 6x + 3 <0. (4)

KBagpaTHbI#i TpexuJieH 5x2 —
- 6x + 3 uMeeT IANUCKPUMHHAHT
D= (-6)2-4-5+3=-24. Tak Kak
D < 0, To 3TOT KBaApaTHLIN Tpex-
yjleH He MMeeT KOpHeH, T. e. rpa- Puc. 25
buxk KBazpaTU4YHOM ((GyHKUIHHU
y = 5x2 — 6x+3 He nepecekaer ock Ox. Tak Kak BeTBU mapa6o-
ael y = 5x2 — 6x + 3 HampaBJIeHEI BBepX, TO 3Ta (DYHKIUA He
NPUHUMAaET OTPHUIlATEJIbHLIX 3HAUEHUH HU IPU KaKUX 3HAYeHU-
ax x (puc. 25). CienoBaTesbHO, HepaBeHCTBO (4), a 3HAYUT, H
HCXOAHOE HePaBEeHCTBO He MMEIOT PelleHui.

Orser. a) x € R; 6) HeT peuIeHUI.

RY
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6*. HepaBeHcTBG BTOPO# CTENEHU C NAPAMETPOM

IIpumep 1. IaAa xakgoro 3HaYeHUA IIapaMeTpa @ pPelIuM

HEPaBEeHCTBO
x2- (8 + 2a)x + 6a > 0. (1)

Pemenne. [Iys KaXaoro 3HauyeHUs IapaMeTpa @ KOPHH
KBaJpaTHOTro TpexuieHa x2 — (3 + 2a)x + 6a HaiizeM 1o popmy-
nam Buera: x, = 2a, x,= 3.

1) Ecaium 2a = 3, 1. e. a = 1,5, To KBafipaTHBIN TpexuJjieH
AMeeT eAUHCTBEHHBIH KOpeHb X = 3 M HepaBeHCTBO (1) MOKHO
nepenucats B Buge (x — 3)2 > 0. ITosTomy HepaBeHcTBO (1) nMe-
eT pelleHus: Bce x € (—o0; 3) U (3; +°) (puc. 26, a).

2) Eciu 2a > 3, T. e. a > 1,5, To HepaBeHcTBO (1) uMeeT pe-
LIeHusa: Bce x € (—o0; 3) U (2a; +°) (puc. 26, 6).

3) Ecan 2a < 3, T. e.a <1,5, To HepaBeHCTBO (1) umeeT pe-
LIeHus: Bce X € (—99; 2a) U (3; +°) (puc. 26, 8).

OrBer. (—o0; 3) U (3; +o0) ipu a = 1,5; (—0; 3) U (2a; +0)
OpH KaXXAOM 3HadYeHuH a > 1,5; (—o0; 2a) U (3; +°°) npu kax-
JIoM 3HaveHuH a < 1,5.

IIpumep 2. Ina xaXgoro 3HaYeHUdA IlapaMeTpa @ pemIuM

HepaBeHCTBO
x2+ (8a - 3)x + 2a%2-5a + 2 < 0. 2)

Pemenne. 1A Ka)Xaoro 3HaueHusA IlapaMeTpa @ KBajpar-
HBI TpexwieH x2 + (3a — 3)x + 2a2 — 5a + 2 uMeeT AUCKPUMHU-
HauT D = 9a2 - 18a + 9 — 8a% + 20a — 8 = (a + 1)2, a ero kop-
HH PaBHBI X; = 2 — @, X, = 1 — 2a.

1) Ecin 2 —a =1 — 2a, 1. e. a = —1, TO HepaBeHCTBO (2)
MOXKHO IepemnucaTh B Bufe (x — 3)2 < 0, moaToMy HepaBeHCTBO
(2) e umeer pemeHwuii (puc. 27, a).

2)Eciu 2 —a <1 - 2a, 7. e. a < -1, To HepaBeHCTBO (2)
HMeeT pelreHusdA: Bce X € (2 — a; 1 — 2a) (puc. 27, 6).

3)Ecaim 2 —a > 1 - 2a, T. e. a > —1, To HepaBeHCTBO (2)
umMeeT peineHus: Bce x € (1 — 2a; 2 — a) (puc. 27, 8).

Puc. 27



OrBer. Her pemenunii npu a = —1; (2 — a; 1 — 2a) npmn xax-
noM 3HaueHMH a < —1; (1 — 2a; 2 — a) npu KaXaAOM 3HAYEHUH
a>-1.

IIpumep 3. HaiineM Bce 3Haue- a)

HUSs IIapaMeTpa m, IIpU KaXJ0M U3 U
KOTOPBIX J1000€ YHCJIO SABJISETCA
pellreHeM HepaBeHCTBa + -
x2+ mx+9>0. x
Pemenne. IIpu kaxgoMm 3Ha- 6)
YeHUH IlapaMeTpa /m BeTBH Ilapa- + _ +
6onsl y = x2+ mx + 9 Hanpasie- ' s >

Hbl BBepx. IloaTomy Jiro6oe umcJIO

ABIIAETCA PellleHHeM HePABEHCTBA p,. og

x2+ mx + 9 > 0 TOJIBKO B TOM CJIy-

yae, ecJu 3Ta napabosia He MMeeT OOIMX TOoueK ¢ ocbio Ox

(puc. 28, a), T. e. eclM KBaJipaTHBIH TpexuyeH x2 + mx + 9 He

MeeT KOPHeH, a 3T0O BO3MOXKHO JIMIIIL TOrAa, KOorga JUCKPHUMHU-

HAHT TpexuJeHa MeHbIe Hyaa: D = m2— 36 < 0.
HepaBencTBo m2 — 36 < 0 mepemnuieM B BHIE

(m - 6)(m + 6) < 0. 3)

OrMeTum umcja —6 1 6 Ha KOOPDAMHATHON OCH U OIIpeaeIuM
3HaK InpousBeaeHud (m — 6)(m + 6) Ha xaXKIOM M3 HHTEPBAJIOB
(6; +20), (=o°; —6) u (—6; 6) (puc. 28, 0).

Bce pemenuss HepaBeHCTBa (3) COCTABJIAIOT IIPOMEXKYTOK
(—6; 6). CiemoBaTeslbHO, TOJIBKO IIPH Ka’XJOM 3HaYeHUHU
m € (—6; 6) sboe yKuCJIO ABISAETCA PelIeHHeM HCXOIHOro Hepa-
BEHCTBa.

Orser. Ilpu Kaxkaom 3HaueHuu m € (—6; 6).

IIpumep 4. HaiineM Bce 3HaueHusdA MapaMeTpa a, AJA KaxX-
IOr0 M3 KOTOPBIX MHOXKECTBO PEIIeHUi HepaBeHCTBAa

x2-(5a + 3)x + 4a%®+ 12a <0 4)
comep)XHuT oTpe3ok [1; 2].

Pemenue. I xKa)kgoro 3HaueHusl mapaMeTpa a KBajpaT-
HbI# TpexuideH x2 - (5a + 3)x + 4a2 + 12a umeeT AUCKPUMHU-
HaHT D = (5a + 3)2 — 16a2 - 48a = 9(a — 1)2.

IIpu a=1 aTor KBaJApaTHLIH TPpeX4JieH HMeeT e JNHCTBEeHHBIA

KOpeHb U HepaBeHCTBO (4) MOKHO 3amucaTh B Buze (x — 4)2 <0,
OTKY/Za cJIe[[yeT, YTO HepaBeHCTBO (4) He MMeeT pellleHuii, a 3Ha-
YUT, MHOKECTBO pellleHn# HepaBeHcTBa (4) — IyCcTOe MHOXKECT-
BO — He MOJKeT comepikaTh oTpe3ok [1; 2].

ITpu kaxxaoMm a > 1 kBagpaTHBIiH TpexuiaeH x2— (5a + 3)x +
+ 4a2 + 12a uMeeT aBa Pa3IMUYHBIX KODHA: x,=4a,x,=a+3,
OpuYeM X; > X,.
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CiegoBaTe/lIbHO, MHOXKECTBO —t f—o—o——»
pelireHMil HepaBeHcTBa (4) cocras- 1
nseT MHTEepBald (X,; X;), KOTODHIA
He MOXeT COAEepPyKaTh OTpPe30K
[1; 2], Tak kak x, > 4 (puc. 29).

“Hpn xamnomza < 1 kBajgpar- da 1 2 a+t3
HHIA TpexdjieH x°— (5a + 3)x +
+ 4a? + 12a TaxXe uMeer nBa pas- Puc. 30
JUYHBIX KOPHA: X;=4a, x,=a + 3,
npuyem X, > x,. CiiemoBaresbHO, MHOKECTBO pellleHuii HepaBeH-
crBa (4) cocraBisaer nHTepBaa (4a; a + 3), KOTOPBIA COLEPIKHUT
oTpe3ok [1; 2], TOJBKO ecyii BEITIOJHAIOTCA HepaBeHcTBa 4a < 1
2 <a + 3 (puc. 30). 9T HepaBeHCTBA BLINOJHEHBI TOJbKO AJIA

1
ae (-1; Z)’

CnenoBaTeisbHO, YCJIOBUAM 3ajaydl yAOBJIETBOPAIOT TOJIBKO

Puc. 29

RrY

1
3HaueHnA ac€ (—1; Z)'

1
OtBer. [Ina xaxgoro a € (—1; Z)'

7. PauuoHanbHbie HEPABEHCTBA

IIpumep 1. PemruM HepaBeHCTBO:

-1
a) (x — 2)(2x + 4)(x — 3) > 0;  6) 2;_2 > 0.
Pemenne. a) IlepenuiiieM McxoqHOe HEPABEHCTBO B BH/JE
2(x — (=2))(x — 2)(x — 3) > 0. (1)
IIpuMeHsAsas MeTOJ MHTEPBAJIOB,
T. €. BLIACHAA 3HAK JIeBO YacTH — _ + >

HEpaBEeHCTBA HA Ka’XJ[OM M3 MHTeDP-

BajoB (puc. 31), HaxoOUM MHOXXe- Puc. 31

CTBO perueHuii HepaBeHcTBa (1), a

3HAUMT, U MCXOAHOro HepaBeHcTBa: (—2; 2) U (3; +0).
0) IlepenuiieM uCcxoxHOEe HEPABEHCTBO B BHUJE

2(x-0,5)
222 >0, (2)

Hpnmenaﬂ MeTOA4 HMHTEPBAaJIOB j _ [T

(puc. 32), HaxXogUM MHOKECTBO

4 - 0,5 2 x
peuieHuit HepaBeHcTBa (2), a 3Ha

YUT, ¥ HCXOAHOTO HEPaBeHCTBA:  pyc 32

(=905 0,5) L (25 +0).

Otser. a) (-2; 2) U (3; +90); 6) (—o0; 0,5) U (2; +0).
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ITIpumep 2. Pemum HepaBeHCTBO:

-5 *%+6x+10
> 0; _—_~ _— <0.
a) 3x+2 0; 6) 2x -3 0
Pemrenne. a) Tak kak 4ucCIH- —\ +
=i T
TeJb Apobu 3crz  OTPHUIATeNbHOe _ %
YHCJI0, TO MCXOAHOE HEepPaBEHCTBO
PaBHOCHJILHO HepaBeHCTBY Puc. 33
3x +2<0. 3

HepaBeHcTBO (3), a 3HaUUT, 1 PABHOCHJIBHOE €MY HCXOIHOE
- 2
HepaBeHCTBO MMEIOT MHOYKECTBO pellneHui: (—o0; _E) (puc. 33).

0) IlepenunieM ucxoxHOe HEPABEHCTBO B BUIE

2
(x+3)" +1 <o.
2x-3 4)
Tak kak (x + 3)2+ 1 > 0 ana xaskzgoro x € R, To HepaBeH-
cTBO (4) paBHOCHJILHO HEPaBEHCTBY

2x -3 <0. (5)
Hepasenctso (5), a 3Hauur, u T\ +

PaBHOCHJIBHOE €My HMCXOZHOe Hepa- >
BEHCTBO MMEIOT MHOKECTBO pellle- 1,5
HUi: (—o0; 1,5) (puc. 34). Puc. 34
2
Orser. a) (—00; —§]; 6) (—o0; 1,5).
IIpumep 3. PemunM HepaBeHCTBO:
a) i—:;> i—:f; 6) (x—1)(x2—4x +5)> (x - 1)(x2 + 2x—1).
Peunrenne. a) IlepenniiemM McxogHOe HEPABEHCTBO B BUJE
(x-1)2-(x-2)°
(x-1)(x-2)
UJIN B BUJE
2(x-1,5)
c-Da-2 =~ ° ©
ITpuMeHAss MeTOX MHTEDBAJIOB - +Y - (+ _
(puc. 35), HaxoaAMM MHOKECTBO 1 1,5 2 X

peiieHuit HepaBeHcTBa (6), a 3Ha-
YHUT, MU HCXOJHOrO HEePaBeHCTBA: Ppyc, 35
(1; 1,5) LV (25 +0).
0) IlepenuireM uCXOZHOE HEPABEHCTBO B BHJE

(x-1)(x2-4x+5-x2-2x+1)>0
18



HJIN B BUE
6(x - 1)2< 0. (7)

Tak xak (x — 1)2 > 0 npu 11060M 3HAYEHHUH X, TO HepaBeH-
ctBo (7), a 3HAYUT, ¥ PABHOCHJIbLHOE €My HCXOJHOe HepaBeHCTBO
HE UMEIOT pelIeHuM.

Oteer. a) (1; 1,5) U (2; +°°); 6) HeT pelleHUIA.

8*. PaunoHanbHble HepaBeHCTBa (NPOAOCIIKEHHUE)

ITpumep 1. PemruM HepaBeHCTBO:

2
) (x2- 3x + 2)(x2-5x + 6) <0; 6) 2 %<,

x+2
Pemenne. a) IlepenuireM McxoAHOe HEPAaBEHCTBO B BHUE
(x — 1)(x - 2)2(x - 3) <0. 1)
IIpuMeHsA MeTOJ HHTEPBAJIOB + (Y - +
(puc. 36), HaxoAMM MHOXKECTBO 1 2 3 x

pemieHnit HepaBeHcTBa (1), a 3Ha-
YAT, ¥ HCXOAHOTrO HEePaBeHCTBA:  p,c 36
1; 2) v (2; 3).
0) IlepenuineM HCXOAHOE HePaBEHCTBO B BHUE

(x+2)(x-3)
13 < 0. (2)
IIpuMeHAA MeTOA HMHTEPBAJIOB —_N - N\ +
(puc. 37), HaxoOAMM MHOXXECTBO 9 3 r
pelleHnii HepaBeHcTBa (2), a 3Ha-
YUT, M MCXOAHOTO HepaBeHCTBAa: Pyc. 37
(=905 =2) U (=2; 3).
Otser. a) (1; 2) U (2; 3); 6) (—o0; —-2) U (=2; 3).
IIpumep 2. PemruM HepaBeHCTBO:
2
X o=, 2 _ 2 _
a) J‘:_1>1_x, 6) (x°+ x — 2)(x=—4x + 3) > 0.
Pemrenne. a) IlepenumremM McxogHoe HEPABEHCTBO B BHE
(x-1)(x+1)
71 > 0. 3)
IIpuMeHsaA MeTOh HHTEPBAJIOB _
(puc. 38), HaxoZUM MHOKECTBO _‘1( * \1[ t >

peilteHuii HepaBeHcTBa (3), a 3Ha-
YAT, M MCXOJHOTO HEPABEHCTBA: p . 39
(-1; 1) © (1; +0).

0) IlepennureM MCXOAHOE HEPABEHCTBO B BHIE
(x + 2)(x — 1)2(x - 3) > 0. 4)
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IIpuMeHAA MeTOX HMHTEPBAJIOB N\ - Y s
(puc. 39), HaxoZUM MHOYKECTBO +_2 1 3 + >

peiueHuii HepaBeHcTBa (4), a 3Ha-
9UT, ¥ HMCXOAHOTO HEPaBEHCTBA:! p, . 39
(=005 =2) U (3; +).

Otser. a) (—1; 1) U (1; +90); 6) (—o0; —2) U (3; +0).

IIpumep 3. PemiuM HepaBeHCTBO:
2Y 2 2x*-8
x— x+ -
a) (x+1] + (x—l] > -1’
6) (x2 + 10x + 15)2 < (x2 + 5x + 10)2.
Pemenue. a) IlepenunieM UCXOZHOe HEPABEHCTBO B BHE

2
[x_—z_x+2] >0. (5)

x+1 x-1

HepaBencTBo (5) MOKHO IlepenucaTs B BUie
2
36x
— 2 7 (6)
(x+1)(x-1)

Hepasenctso (6) cnpaBeJInBO TOJBKO AJIA Te€X 3HAUEHHH X,
MIpH KaXKJAOM M3 KOTOPBIX JieBasg 4acTh HepaBeHcTBa (6) ompene-

JleHa ¥ He paBHa HyJIIO, T. €. AJA BceX X, Kpome x = -1, x =0
ux=1.

HepaBencTBo (6) MOKXHO pe- +  + + + o
HIUTh HM METOAOM HHTEPBaJOB -1 0 1 x
(puc. 40).

HWrak, HepaBeHCTBO (D), a 3Ha- Puc. 40
YHUT, 1 NCXOAHOE HepaBeHCTBO HMMe-
IOT MHOYK€ECTBO pelteHuii: (—o0; —1) U (=1; 0) L (0; 1) U (1; +0).
0) IlepenuiizemM MCXOAHOEe HEPABEHCTBO B BHIE
(x2 + 10x + 15)2 — (x2+ 5x + 10)2 < 0. (7
Pa310)xuB JieByI0 YaCTh HEpPaBEHCTBA HA MHOXXHTEJH C II0-
MOILIBI0 (POPMYJIBEI Pa3HOCTH KBaJApPaTOB, IIepellHIlleM HepaBeH-
ctBo (7) B Buze

5(x + 1)(2x2 + 15x + 25) < 0. (8)

KBanpaTHsiit TpexuneH 2x2 + 15x + 25 uMeeT AUCKpHMH-
HaHT D = 152 -4 - 2 - 25 = 25, a ero KOpHM paBHBI X,=-51
x5 = —2,5. IloaToMy HepaBeHCTBO (8) MOXKHO IE€PENUCATh B BUAE
5(x + 5)(x + 2,6)(x + 1) < O. 9)

Ilpumensas meton MHTepBaaoB (puc. 41), HaXoAUM MHOXe-
CTBO pellleHH HepaBeHCTBa (9), a 3HA4YMT, ¥ MCXOAHOrO Hepa-
BeHCTBa: (—9°; —5) U (-2,5; —1).

Otger. a) (-o0; —1) U (~1; 0) U - N+ LY+
U(0; 1) U (1; +0); 6) (05 —=5) v -5 -25-1 X
U(_275; _1)- Puc. 41
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9*. Cucremnb! paLMOHANbHbIX HEPABEHCTB

IIpumep 1. PemnM cucreMy HepaBeHCTB:

a) [(x+4)x-3)>0, 6) x"+'110 <0,
x-4 . x+6
x+6< ’ x—8<0°

Pemenue. a) Bce pellleHus IepBoro HepaBeHCTBA MCXOAHOM
CHCTEMBI COCTABJIAIOT ABA IPOMEXYTKa: (—o0; —4) u (3; +0)
(puc. 42, a).

Bce pelrreHnsa BTOpPOro HepaBEeHCTBA MCXOAHOM CHCTEMEI CO-
CTaBJIAIOT IIpOMeXYTOK (—6; 4) (puc. 42, 6).

Torzma Bce pelIeHNA NCXOAHOM CHUCTEMBI HEPABEHCTB COCTAaB-
JAI0T ABa npoMexyTka: (—6; —4) u (3; 4) (puc. 42, 8).

a) 6) B)
+ -+ +( - Y+ _
-6 4

x —6-4 34 X

Puc. 42

0) Bce pemreHus mepBOro HepaBeHCTBA MCXOAHOM CHCTEMBI
COCTaBJIAIOT npoMekyToK (—10; 1) (puc. 43, a).

Bce pelieHus BTOPOro HepaBeHCTBA MCXOMHOM CHCTEMEI CO-
CTaBJIAIOT poMekyToK (—6; 8) (puc. 43, 6).

Torza Bce pelreHuss KICXOLHONH CUCTEMELI HEPABEHCTB COCTaB-
JA10T IpoMexxyToK (—6; 1) (puc. 43, 8).

a) 6) B)

e N G

-10 1 x -6 8 x -10-6 1 8 x
Puc. 43

OTtser. a) (—6; —4) U (3; 4); 6) (—6; 1).

IIpumep 2. Pemum cucrteMy HepaBeHCTB:

2
4x-5<0 6) [ S50
a) x ’ X +1 ’
11 x-3
>0. —_—
254°-9 x%-3x-10

Pemrenne. a) Bce perneHus nepBoro HepaBeHCTBa MCXOLHOM
5
CHCTEMBI COCTABJIAIOT IIPOMEXKYTOK [—00; Z] (puc. 44, a).

B'ropoe HEepaBeHCTBO CHUCTEMBbI PABHOCHJIbBHO HEPABEHCTBY

25(x+ %](x—%) >0,
2]



3
BC€ pellIeHUA KOTOPOro COCTaBJAIOT ABA IIPOMEXYTKAa: (_oo; _g]

Hu (g, +°°] (puc. 44, 06).

Torua BCe pelieHund HCXOZHOM CHCTEMBI HepaBeHCTB COCTaB-

3
JISTIOT JBa IIPOMEXKYTKa: (-°°; —g) u [%, %} (puc. 44, 8).

a) 6) B)

I N - (F 2 ()
5 % _3 3 x _3 3 5 x
4 5 5 5 5 4

Puc. 44

0) Taxk Kak OJA Ka)XAOro HEMCTBUTEJILHOI'O YHcJa X CIIpa-
BeIJINBO HepaBeHCTBO x2 + 1 > 0 u Tak kKak x2 — 3x — 10 =
= (x + 2)(x — 5), To UCXOAHAA CHUCTeMa PAaBHOCHJIbHA CHCTEME

(x +4)(x - 4) >0,

x-3
—_*72% 1
v <0. 1)

Bce pertennsa nmepBoro HepaBeHcTBa cucreMbl (1) cocraBis-
IOT ABa HNpoOMeXKyTKa: (—°; —4) u (4; +°°) (puc. 45, a).

Bce pemreHus BTOpOro HepaBeHCTBa cucTeMbl (1) cocrasis-
IOT ABa HmpoMexxyTkKa: (—o0; —2) u (3; 5) (puc. 45, 6).

Torzga Bce pemieHusa cucteMsl (1), paBHOCUJIBHOA UCXOAHOM
CHCTeMe HepaBeHCTB, COCTaBJIAIOT ABa IIPOMEXKYTKa: (—%0; —4) n
(4; 5) (puc. 45, 8).

a) 6) B)
N -+ N+ A+
4 4 x 2 85 =% 42 345 *
Puc. 45
3 3 5
Orser. a) (—oo; —g} U (g; Z); 6) (—o0; —4) U (4; 5).

IIpumep 3. Pemum cucreMy HepaBEeHCTB:
x%+2007 _ x+2007

7 >L x2-1 x2-1 "
a) (3x+1" 3x+1’ 6) 1 x+1003 1004
x x—
13x+1<7x-1;

> .
2x+3 2x+3

Pemenne. a) IlepeHecs Bce cjaraemMble B JIEBYIO YaCTh Kax-
IIOTO 13 HEPAaBE€HCTB MCXOAHOI CHCTEMEI, IepelluilleM ee B BHIe
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5
3+l 0, (2)
6x+2<0.
Tax xak 5>0 u 2> 0, To cucrema (2) paBHOCHJIBHA CHCTEME
3x+1>0,
{3x+1 <0, @)

KOTOpasi HECOBMECTHA, TaK KaK HU AJIA KAKOTO JelCTBUTEJIbHO-
ro yucja x BeIpakeHue 3x + 1 He MOXKeT GBITH OHHOBPEMEHHO U
IOJIOKHUTEJIbHBIM, M OTPUIlATeJILHEIM. I103TOMY M HCXOAHASA CHC-
TeMa, paBHOCHJIbHAsA cucreMe (3), He UMeeT pelleHuii.

6) IlepeHecs Bce cilaraeMsle B JIEBYIO YaCTh KaXXOro U3 He-
PaBEHCTB HCXOZHOI CHCTEMEI, IIepelluillieM ee B BHIe

x2 -X

71 >0,

2007 4

2x+3
Tax xkak 2007 > 0, To cucrema (4) paBHOCHJIBLHA CHCTEMe

x(x-1)
(x-1)(x+1) >0, (5)
2x+3>0.

Bce perreHusi mepBoro HepaBeHCTBa cUCTeMH (5) cocTaBisi-
10T MHOXecTBO (—o°; —1)U(0; 1)U (1; +°) (puc. 46, a), Bce pe-
LIeHUA BTOPOrO HEPaBEHCTBA CHCTEMBEI (5) COCTaBJIAIOT IIpOMe-
#KyToK (—1,5;4+90) (puc. 46, 6). IToaToMy Bce pellIeHNA HCXOAHOMN
CHCTEMBI HEPaBEHCTB COCTABJIAIOT MHOXecTBo (—1,5; —1)U
U (0; 1)U(1; +00) (puc. 46, 8).

a) 6) B)

>0.

Puc. 46
Otser. a) Her pemenwmii; 6) (—1,5; —1)U(0; 1)U (1; +0).
10. Hectporue HepaBeHcTBQ

IIpumep 1. Penum HepaBeHCTBO:
a)5(2x - T7) - 2(bx —4)< 1 - 4x; 6) x2—4x + 5> 0.
Pemenne. a) CHauajia pelIuM ypaBHeHHE

5(2x — 7) — 2(bx —4) =1 — 4x. (1)
OHO mMeeT eAMHCTBEHHOE DeleHue X, = 7.
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Teneps peuInM HepaBeHCTBO
52x — 7) — 2(bx —4) <1 - 4x. (2)
Bce ero pemreHusA COCTaBJIAIT IPOMEKYTOK (—°; 7).
O0penuHAsa Bce pelieHus ypaBHeHus (1) u HepaBeHcTBa (2),
MOJIyYMM MHOJKECTBO BCeX pellleHHil HMCXOJHOro HepaBeHCTBAa:
(=05 7].
6) CHauaJia peInM ypaBHEHUeE

x2-4x+5=0.
OHo He MMeeT pelIeHHH.
Teneps perrumM HepaBeHCTBO
x2-4x+ 5> 0.

OHO MMeeT MHOXKeCTBO peleHuit R.

CrnegoBaTesIbHO, HCXOJHOEe HEPABEHCTBO MMEET MHOYKECTBO
pemreHuit R.

OrBer. a) (—o0; 7]; 0) R.

IIpumep 2. PeminmM HepaBeHCTBO:
(x+1)(x-3) . (x-1)x-4)
a) — 2 0; 6) (x-2)(x-3) < 0.
Pemrenune. a) CHauasa peinuM ypaBHeHUe
(x+1)(x-3) _

0. (3)
X
OHo uMmeer nBa pemeHus: x, = -1 u x, = 3.
Temneps pemIinM HepaBEeHCTBO
(x+1)x(:x—3) > 0. (4)
Bce ero peleHusA COCTaBJISAIOT a)
aBa npomexxkyTra: (—1; 0) u (3; +0) -+ - +
(puc. 47, a). _"i”””””g g’”‘”‘;

O6benuHAA BCe pEIIeHusa ypaB-
Henuda (3) u HepaBenctBa (4), mo- 0)
JIYYNM, YTO HMCXOAHOEe HepaBEeHCTBO S W;
nMeeT MHOJKECTBO penIeHuit -1.0 3
[-1; 0)U[3; +°) (puc. 47, 0).

0) CHauaJjia pelINM ypaBHeHHE Puc. 47
-1)(x-4
(x-1)x-4) _ 0. (5)

(x-2)(x-3)
Ono umeer nBa pemeHus: x; = 1 u x, = 4.
Teneps pemInM HepaBEeHCTBO
x-1)(x-4
:;:—2;:::—3; <o0. (6)
Bce ero pemreHusa cocTaBJIsAIOT ABa InpomexkyTka: (1; 2) u
(3; 4) (puc. 48, a).
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O6benuHASA BCe PellIeHUsA ypaB- a)

HeHus (5) u HepaBeHcTBa (6), mo- + - 4+ - 4
TyYuM, YTO MCXOJHOe HEepPaBeHCT- i“wg gwfi—';
BO MMEET MHOYKeCTBO peHIeHHui
[1; 2) U (3; 4] (puc. 48, 06). 6)

Otser. a) [-1; 0) U [3; +o0); ;‘”"””’g' g“”’”’”ﬁ—g

6) [1; 2) v (3; 4].
Ipumep 3. Pemrum HepaBen- Puc. 48

CTBO:
2 2
x“+x-2 x“-8x+16
T " >0:- Z L
a) x2+x—6 Z 0, 6) x2+5 < 0.
Pemrenune. a) CHauajia pelrum ypaBHeHUE
2
x +x-2
—— =0. 7
I )
Ono umeer ABa pemeHuA: X; = —2 U x, = 1.
2
x"+x-2
Temepp pelrnM HepaBEHCTBO Zrale > (0, mepemnucas ero B
x x -
BHJE
(x+2)(x-1)
—F—>0 (8)
(x+3)(x-2)
Bce ero penieHusi coCTaBJIAIOT  a)
Tp IpoMexKyTKa: (—o0; —3), (—2; 1) A + =
. LUy QU S
u (2; +o0) (puc. 49, a). —3 2 1 2 =x

O6besuHAA BCe peHIeHUs
ypaBHeHus (7) m HepaBeHcTBa (8), 6)
HOJYYHUM, YTO HCXOLHOEe HepaBeH- Wg—z‘”“““”“‘”“”“;—g“”“‘;
CTBO MMeeT MHOXKECTBO peUIeHHI B
(-0; =8) U [-2; 1] U (2; +©) Puc. 4

(puc. 49, 6).
6) CHauajyia pelIuM ypaBHEeHHUEe
2
-8x+16
% =0.
x“+5

Ono uMeeT enMHCTBEHHOE pellleHUe X, = 4.
Tenepsr pemruM HepaBEeHCTBO
2

x"-8x+16

—— <0. 9
e 9)
Tak KaK A1 J1060ro X cCIpaBeAJHBLl HepaBeHCTBa X2 — 8x +
+16=(x —4)2>0u x2+ 5 > 0, To HepaBeHCTBO (9) He UMeeT

pelIeHuii.
CinenmoBaTesIbHO, ICXOQHOEe HEePaBEHCTBO MMeeT eSUHCTBEH-

HOe pelneHue X, = 4.
OTtser. a) (—o0; —=3) U [-2; 1] U (2; +0); 6) 4.
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11*. Hecrporue HepaBeHcTBa (NpoaomKkeHue)

IIpumep 1. PeminmM HepaBeHCTBO:

22
a) (x + 1)2(x — 1)(x - 3)<0; 6) ﬁ_j

Pemenne. a) CHauajia pelniuM ypaBHeHUe

(x + 1)%(x — 1)(x — 8) = 0. 1)
Ono umeer Tpu pemeHus: x; = -1, x,= 11 x3= 3.
Temepr pelInM HepaBEeHCTBO

(x + 1)%x - 1)(x - 8) < 0. (2)

Bce ero penieHusaA COCTaBJAIOT a)

npomexxyTok (1; 3) (puc. 50, a). + + - +

ypaBHeHus (1) u HepaBeHcTBa (2),

O0benquHAA BCe peIIeHusa - — 0 Uil — s

[OJIyYHMM, YTO MCXOLHOe HepaBeH- 0)
o (R 7 /T/TTITITITTTTTITT] S
CTBO HMeeT MHOKeCTBO peIleHU

{-1} v [1; 3] (puc. 50, 06).

TpHU

(-2;

ypaBHeHus (3) u HepaBeHCTBa (4),

6) Cnayaja peludM ypaBHEHHME  pyc 50
(x+2? _
(x +1)(x-4) 0. (3)
OHO uMeeT eAMHCTBEHHOE pellleHHe X, = —2.
Temneps peniuM HepaBeHCTBO
_@+2? o (4)
(x+1)(x—4)
Bce ero pemeHusi cocTaBIsIOT  a)
npomesKyTka: (—o0; -2), + + - +
-1) u (4; +°) (puc. 51, a). ”“””“”_“g‘””””_“‘i——zw‘;

O0benuHAsA BCe peHIeHusd

OJIyYHMM, UYTO MHNCXOAHOE Hepa- UMMl —— QUL g
BEHCTBO HMeeT MHOKeCTBO pe-

meHuit (—0; -1) U (4; +°)  p,c 51

(puc. 51, 6).

Otser. a) {1} U [1; 3]; 6) (-0; —1) U (4; +o0).

IIpumep 2. PeminM HepaBeHCTBO:

3_ .2 _ 4_
a) X 3x ;x+12>0; 6) x4—16<2xx32-
x —

Peurenne. a) Pa3io’kuB Ha MHOMKHTEJIH YHCJIUTEJNb APOOH,

IiepernyuiaeM NCXOOQHOe HepaBeHCTBO B BHJe
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CHauajyia pelruM ypaBHeHUe

(x + 2)(x - 2)(x - 3) — 0 (6)
x—-3 )
OHo mMeeT ABa pemeHusA: x; = —2, x, = 2.
Teneps perruM HepaBEeHCTBO
(x+ 2)(x - 2)(x—3)
~—3 >0. (7)
Bce ero pemeHusi CoCTaBJAT  g)
TP IIpOoMeXKyTKa: (—o0; —2), (2; 3) + - + +
u (3; +o0) (puc. 52, a). “‘““_“B—g“““““‘%‘“““““‘;

O0benuHAA Bce peIlleHus

ypaBHeHus (6) m mepaseHcTBa (7),
NOJYYHUM, UTO MCXOAZHOE HepaBeH- - i———— JUliiiguiiiiig,

CTBO MMeeT MHOMXEeCTBO pemeHm'fl
(005 —2] W [25 3) W (35 +°) . s

(puc. 52, 6).
6) IlepeHeca Bce 4JIeHBI MCXOJHOT'O HEPABEHCTBA B JIEBYIO

4acTh, IIepenuiiaeM ero B Buje
(x + 2)(x - 2)4 22 + 4) <o0. 8)

X

Tak Kak AJIA JIOOOro X CIpaBefJMBO HEPaBEeHCTBO x2+ 4>0,
TO MCXOAHOE HEPABEHCTBO PABHOCHJILHO HEPABEHCTBY

(x+2)j(cx—2)2 <0. )
CHauaJia pelINM ypaBHeHUe

(x+2)ix—2)2 —o. (10)
Ono umeer nBa pemieHus: x; = -2 U X, = 2.
Teneps pemuM HepaBEeHCTBO

+2x-2?% o (11)

X
Bce ero pemieHusa COCTaBJAIOT  a)
npomexkyTok (—2; 0) (puc. 53, a). +
O6benuHAs Bce pelIeHus —_gwwwmb—g—;
ypaBHeHusa (10) u HepaBeHCTBa 6)

(11), mosy4yuM, UTO MCXOZHOE He-
Q77 TTTTTITTITITIITITY, S
PaBEHCTBO MMeeT MHOJKEeCTBO pe- 9 0 2 x

menwmit [-2; 0) U {2} (puc. 53, 6).
OtBer. a) (—°; -2] VU [2; 3) U pyc. 53
U (3; +0); 6) [-2; 0) L {2}.

IIpumep 3. PemnM cucreMy HepaBeHCTB:

x+2 50, 6) {(x+3)(x—1)>0,

a)yx-1 1)(x - 4) >0
¥+ x-6<0; (x-1)x-4)=>0.
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Peunrenne. a) Bce penreHusa nepBoro HepaBeHCTBA MCXOLHOIA
CHCTEMBI COCTaBJIAIOT ABa IpoMexxkyTka: (—o°; —2] u (1; +00)
(puc. 54, a).

Bce pemieHusa BTOpPOro HepaBeHCTBA MCXOAHOM CHCTEMEI CO-
CTaBJAIOT IpoMeKyToK [—3; 2] (puc. 54, 6). IloaToMy Bce pele-
HUA HCXOLHON CHCTEMBI COCTaBJIAIOT MHOYecTBO [—-3; —2] U
U (1; 2] (puc. 54, 8).

6
2) + - + ) + - + 2)
U U e UM g

-2 1 x -3 2 x -3-2 12 x
Puc. 54

6) Bce peineHusa mepBoro HepaBeHCTBA MCXOLHOM CHCTEMBEI
COCTAaBJIAIOT ABa MpoMexyTKa: (—o°0; —3] u [1; +°°) (puc. 55, a).

Bce penreHusa BTOPOro HepaBeHCTBA MCXOAHOM CHCTEMBI CO-
CTaBJIAIOT ABa mpoMexxyTka: (—oo; 1] u [4; +0) (puc. 55, 6). Ilo-
3TOMY BCe pellleHUA MCXOAHOMN CHCTEMBI COCTABJISIIOT MHOYKECTBO
(=005 =3] v {1} L [4; +0) (puc. 55, 6).

6
a ) o, ., P
Uiy YU . LU UL
-3 1 x 1 4 x -3 1 4 X
Puc. 55

Otser. a) [-3; —2] U (1; 2]; 6) (—o0; —3] U {1} U [4; +0).

IIpumep 4. Pemmum cucteMy HepaBeHCTB:

2 -15

x“-2x+1 x—4>

Z 27 <0 ’
a){ x+1 6) . x+4

x* +2x - 8<0; x <.

x
Pemenne. a) Bce penreHusa nepBoro HepaBeHCTBA MCXOIHOM
CHCTEMBI COCTaBJIAIOT MHOXKecTBoO (—°; —1) U {1} (puc. 56, a).
Bce perteHusi BToporo HepaBeHCTBa UCXOAHOM CHUCTEMBI COC-
TaBJAIOT HpoMeKyToK [—4; 2] (puc. 56, 6). IloaToMy Bce peitiie-
HHUA UCXOLHOM CHCTEMBI COCTaBJIAIOT MHOXKecTBo [—4; —1) U {1}
(puc. 56, 8).

a) 6) B)
— +, + + = N+, g
-1 1 x -4 2 x -4 -1 1 x
Puc. 56

6) IlepeHecs Bce 4JieHbl HEPABEHCTB HMCXOMHON CHCTEMBI B
JIEBYIO 4acCTb, CJIOXKHUB APOOH M Pa3jIOKHUB HA MHOYKHTEJIH YHC-
JINTeJU APOOeii B JIeBBIX YaCTsAX HEPABEHCTB, NIePEIlNIeM UCXOJ-
HYIO CUCTEMY B BHUZE
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x+4 ’
12
(x+2)(x—2)<0 (12)
— .
Bce pemenns nepsoro HepaBeHcTBa cucreMsl (12) cocrasna-
T JBa npomexkyTKa: (—4; —1] u [1; +°°0) (puc. 57, a).
Bce pemienuns BToporo HepaBeHcTBa cucreMsl (12) cocraBis-
OT ABa mpoMexXyTka: (—oo; —2] u (0; 2] (puc. 57, 6). IToaTomy
BCE pellleHusI UCXOAHOM CHCTEMEI COCTABJIAIOT ABa IIPOMEXYTKa:
(-4; -2] u [1; 2] (puc. 57, 8).

a) 6) B)

L+ X" [+ - + + o iy

-4 -1 1 x -2 0 2 x -4 -2 12 x
Puc. 57

Orser. a) [—4; —1) U {1}; 6) (—4; —-2] V [1; 2].

12*. 3ameHa HEU3BECTHOrO NpPU peLueHUumn
PAUMOHANbHLIX HEPABEHCTB

IIpumep 1. PemruM HepaBeHCTBO
(x2 - 3x)% - 2(x2- 3x) - 8<0. (1)

Pemenne. Beensa HoBoe HeusBecTHoe t = x2 — 3x, mepemnu-
meM HepaBeHCTBO (1) B Buze

t2-2t-8<0. (2)
HepaseHcTBYy (2) ya0BIE€TBOPAIOT BCe {, TaKHE, UTO —2 St <
< 4. CnegoBaTesbHO, Bce pellleHusa HepaBeHcTBa (1) coBmagaror

¢ pellIeHUSIMHU ABOMHOTO HepaBeHcTBa —2 < x2 — 3x < 4, KoTOpOe
MOXKHO IIepelncaTh B BHIAE CHCTEMEI

x*-3x>-2
’ 3
{x2—3x<4. ®

IlepBoe HepaBeHCTBO cUCTEMBEI (3) ©UMeeT MHOYKECTBO pelIe-
Huit (—0; 1] U [2; +0) (puc. 58, a), a BTopoe HepaBeHCTBO CHC-
TeMbl (3) UMeeT MHOXKecTBO pemrenuit [—1; 4] (puc. 58, 6). Cie-
IOBaTeJbHO, CUCTEMa HepaBeHCTB (3), a 3HAYUT, U HePaBEHCTBO
(1) nmeroT MHOXKecTBO pemrenuii [—1; 1] U [2; 4] (puc. 58, 8).

Oteer. [-1; 1] U [2; 4].

a) 6) B)

+ N[+ _+{ - N\t sy gy
1 2 x -1 4 X -1 1 2 4%

Puc. 58
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IIpumep 2. PeminM HepaBeHCTBO

x% - x ] 5x% - bx
+ -6<0. 4)
x+1 x+1
x®-x
Pemenne. BBengsa HoBoe HemsBecTHoe t = ~ 1’ [epemn

meM HepaBeHCTBO (4) B Buze
t2+ 5t -6<0. (5)
Hepaseucrsy (5) yamosJieTBopsAaOT Bce t, Takue, 4To —6 <
< t< 1. CiemoBaTeJIbHO, BCe pellleHUs HepaBeHcTBa (4) coBraja-

xz—x

IOT C pelIeHUAMHM ABONHOro HepaBeHCTBa —6 < — <1, KoTopoe
x

MOXXHO IIepelincaTh B BUE€ CUCTEMBbI

2 _

i+1x <1,

2-x ©)
= —-6.

x+1

IlepBoe HepaBeHCTBO cucTeMEI (6) MMeeT MHOXKeCTBO pelle-
Huii (—o0; —1) u[l—\/é;1+ \/E:I (puc. 59, a). Bropoe Hepa-
BEHCTBO cucTeMbI (6) mMeeT MHOXKecTBO pemrenuii [—-3; —2] U

U (-1; +o0) (puc. 59, 6). ITosaTomy cucrema (6), a sHauwur, H
HepaBeHCTBO (4) MMelOT MHOXXeCTBO pemreHu# [-3; —2] U

U [1 —VZ1+ JE] (puc. 59, ).

a) 0) B)
- )+ ( : )+ - - + _—
-1 1-V2 1+Jy2x -3-2 -1 x -3-21-J2 1+J2%
Puc. 59

OtBer. [-3; -2] U [1 - \/5; 1+ «/E] .

IIpumep 3. Pemum HepaBeHCTBO
2 2
x2+4x+5_2xz+4x+4<1‘ 0
x“+2x+2 x“+4x+5

2
Pemienne. BBessa HOBoe Hem3BeCcTHoe t = M , Iiepe-
x“+2x+2
nunreM HepaBeHcTBO (7) B Buge t — % —1<0 uiau B Buge
(t+1)(t-2) <0. (8)

t
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HepaBencTBy (8) yaosierBopaoT Bce ¢ < —1 u Bce ¢, Takue,
yro 0 < ¢ < 2, mO3TOMYy MHOKECTBO pelIeHuil HepaBeHcTBa (7)
ecTb 00beqUHEHNE MHO)KeCTB pellleHUil HepaBeHCTBA

x? +4x+5< 1 (9)
2+ 2x+2

H CUCTeMBbI HEpaBEHCTB
x2+4x+5>
X +2x+2 ’ (10)
x2 +2x+2

Hajiee HYy)XHO peHINTh HepaBeHCTBO (9) M cucreMy Hepa-
BeHCTB (10) 1 00begMHUTH UX MHOXKeCcTBa peineHuit. OqHaKO 3a-

2 2
MEeTHM, UTO x2 tAx+Ss _ (xt 2)2 150 IJs J1ro60ro 3HaYeHUs X.
x“+2x+2 (x+1)°+1
[losTomy HepaBeHCTBO (9) He MMeeT pellleHUii, a IIepBoe Hepa-
BeHCTBO cucreMbl (10) cmpaBezimnBo mis JwObIX x. CiemoBa-
TeJIbHO, MHOYKECTBO pellleHni HepaBeHCTBa (7) coBmagaeT ¢ MHO-

KEeCTBOM pemenm’fl HepaBeHCTBa

2
x“+4x+5
Z_ 2= UL 11
2 +2x+2 h ( )

HepasencrBo (11), a 3HauuT, u HepaBeHCTBO (7) HMeIOT
MHOKeCTBO pemreHuit (—o0; —1] U [1; +09).
OtBer. (—0; —1] U [1; +0).

13*. 3ameHa HEU3BECTHOrO NpU peLleHUn
MPPALMOHANbHBIX YPOBHEHUA U HEPABEHCTB

IIpumep 1. Pemium ypaBHeHue

,/x2—5x+10=2. (1)

Pemrenne. Beensi HoBoe HemsBecTHoe t = x2 — 5x + 10, me-
penuireM ypaBHeHue (1) B Buze

Jt=2. (2)

DyHKIUA Y = \/? olnpepeyieHa Ha MHoXKecTBe [0; +°°) u Bo3-
pacTaeT Ha 3TOM MHOXKECTBe, II03TOMY 3HaueHHe 2 OHa IIPUHU-

MaeT TOJIBKO OXMH pa3 nmpu t = 22, CiefoBaTeJbHO, BCe KOPHHU
ypaBHeHHA (1) coBIagamoT ¢ KOPHAMH YPaBHEHUA

-5x + 10 = 4. (3)
Tak KaK ypaBHeHHe (3) HMeeT IBa KOPHA: X; = 2 U X, = 3,

10 1 ypaBHeHue (1) uMeeT Te xKe KOpHH.
OTser. 2; 3.
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IIpumep 2. Peminm ypaBHeHHe

x+1=4-2x. 4

Pemenne. Beena HoBoe HemsBecTHoe t =+X+ 1 nepenn-
meM ypaBHeHue (4) B Buze
2t2+t-6=0. (5)
3
YpaBHeHue (5) uMeeT ABa KOPHA: ¢, = 5 u t, = —2. Crego-

BaTeJbHO, MHOXXECTBO KOpHe# ypaBHeHus (4) coBmajgaer c 00b-
eIUHEeHUEeM MHOJKECTB KODHeill [BYX ypaBHEHHUI:

pVr+1=3 4 9 x+1=-2

®yukuusa Y = X + 1 onpenenena Ha MHokecTBe [—1; +0) 1

HeoTpHIaTeJbHA Ha 3TOM MHOYKECTBe, II03TOMY OHA He MOMKeT
NPUHATL 3HaUeHue —2, a 9TO O3HAUaeT, YTO ypaBHeHHe 2) He
HMeeT KOPHeii.

Tak Kak 3Ta GQYHKIHA Ha MHOXKecTBe [—1; +00) Bo3pacraer,

3
TO 3Ha4YeHHue E OHa IIPpMHHMAaeT TOJBKO OIAHUH Dpa3 IpH

2
x+1= (g] . ITosTomy ypaBHeHue 1) uMeeT eJUHCTBEHHBIN KO-

5 “
peHs . CnenmoBaTesbHO, ypaBHeHUe (4) mMeeT e€IUHCTBEHHHH

KOpeHb % .

5
OTBer. 1

IIpumep 3. Pemnm ypaBHeHue
J3x+4 - [4x-7=1. (6)

Pemieane. BBenga HoBbIe Hen3BEeCTHEIE u=,/3x+4,

v = ,4x — 7, nepenumem ypasHenue (6) B Buze u — v = 1. Ilo-
CKOJIBKY
4u? - 3v2=4(8x + 4) — 3(4x — 7) = 12x + 16 — 12x + 21 = 37,

TO IOJyYMM BTOpOe ypaBHeHme 4u? — 3v2 = 37.
PemunB cucreMy AByX ypaBHEHUH

u—-v=1,
4u? - 3v® =37,
[IOJIYYMM [Ba ee pemeHus: u, = —10, v; = —11; uy, = 4, v, =3,
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[loaTomy Bce pemreHusa ypaBHeHus (6) aBiasioTca o6beguHEeHUEM
BCEX peIlleHHUH ABYX CHUCTEM:

J3x+4=-10,
Jdx -7 =-11. D

J3x+4=4,
JAx-7=3 ®)

Tak kKak QyHKIUA y=\/E omnpejesieHa Ha MHOXKeCTBe

[0; +00) 1 HeoTpHUIlATEJHLHA HA 3TOM MHOXXECTBE, TO HH OJHO U3
ypaBHeHHiT cucreMbl (7) He MMeeT peNIeHMA, cJieJoBaTeJbHO,
cucrema (7) He MMeeT pelIeHMI.

Dyurnua Y = \/? Bo3pacTaeT Ha MHOXKecTBe [0; +00), moaTo-

My SHadeHHe 4 OHA IPUHMMAaeT TOJBLKO OXWH pa3 mpu t = 42,
CremoBaTe/IbHO, KOPEHb I1€PBOT0 YPaBHEHUA cUCTeMBI (8) ABJIsA-
°TCA KOpHeM ypaBHeHusA 3x + 4 = 16, on paBeH x; = 4. Hucmo

X, ABJIAETCA TaK)Ke KODHEM BTOPOrO ypaBHEHHA CHCTeMbI (8).
CrenoBarenbHO, X, — eAMHCTBEeHHOe pemieHne cucteMsl (8). Ilo-
yToMy ypaBHeHue (6) uMeeT efUHCTBEHHOE PelIeHHe X;.

Orser. 4.

IIpumep 4. Pemmum HepaBeHCTBO

J2x -3 <3. 9)

Pemienne. Beens HoBoe HeusdBecTHoe t = 2x — 3, mepenu-
meM HepaBeHCTBO (9) B Buze

Jt <3. (10)

DOyHKUNA Y = \/Z omnpepejieHa Ha MHOXKecTBe [0; +90) u BO3-

pacTaeT Ha 3TOM MHOYKECTBe, II0O3TOMY BCe pPelleHus HepaBeH-
crBa (10) coBmazaloT C pemIeHMAMH IBOMHOro HepaBeHCTBAa

0 < ¢t < 32, CiemoBaTesIbHO, BCe pelreHHs HepaBeHCTBa (9) cos-
IafaioT C PelleHUuAMHU JBONHOTO HepaBEeHCTBA

0<2x-3<09. (11)

Tak xak ABOiitHOe HepaBeHCTBO (11) mMeeT pemreHus: Bce
x € [1,5; 6], To u HepaBeHCTBO (9) MMeeT Te *Ke peIIeHUA.

Orser. [1,5; 6].

IIpumep 5. PemiuM HepaBeHCTBO
x—-11Jx +10<0. (12)

2 Moranos 3 3



Pemerue. BBenga HoBoe Hem3BecTHoe t =\/;, nepenuiieM
HepaBeHCTBO (12) B Buze

t2- 11t + 10 < 0. (13)

Pemenuamu HepaBeHcTBa (13) ABiaAOTCA BCe t, TaKHe, YTO

1< ¢t £ 10. Tak kak byHKUMA ¢ = \/; olipezejieHa HA MHOYKeCTBe

[0; +°°) u BospacTaeT Ha 3TOM MHOXKECTBe, a 3HaueHus 1 u 10
9Ta GYHKIHA MpUHUMAET B ToukKax x = 1 u x = 100, To 3Haue-

Hua GyHKIuu t= Jx cocraBasior npomekyToK [1; 10] Jrums

npu x € [1; 100]. 3To o3HauaeT, UTO BCe pellleHUS HePaBEHCTBA
(12) cocraBaaroT npomexkyTok [1; 100].
Orser. [1; 100].

IIpumep 6. PerunmM HepaBeHCTBO

6x _ 6x _ >
x+2 2x+2 320. 14

Pemenue. BBexs HoBoe HemsBecTHoe t= |-9%

5 nepeny-

meM HepaBeHCTBO (14) B Buze
t2-2t-3>0. (15)

Pemrennamu HepaBeHcTBa (15) aBisiorcsa Bce t < —1 u Bee
t 2 3. CiegoBaTeJIbHO, MHOXKECTBO pelreHuid HepaBeHcCTBa (14)
ecTh O0'beAMHEHNE MHOYKECTB DElIeHU# ABYX HEepaBEHCTB:

6x < _ > 3.
1) x+2 11/12) 2 3

HepaBeHcTBO 1) He MMeeT pellleHHii, TAK KaK IIPH BCEX X,

6x
x+

IpH KOTOPBIX QyHKIIUSA /% olpejeJjieHa, CIIpaBeAJIMBO Hepa-
x

BeHcTBO |-8%_ > 0.
x+2

Tak xak GyHKHUA Y = Ju omnpenenena sumsp npu u > 01

AJIS 3THX U OHA BO3PACTaeT, TO HEPABEHCTBO /u > /9 crpaser-
JINBO TOTZA U TOJBKO TOTZa, KOTAa U > 9, I03TOMY HepPaBEeHCTBO

2) paBHOCHJILHO HEPaBEHCTBY 6x

5 > 9, MHOYKeCTBO pellleHHi

Koroporo [—-6; —2).
CiemoBaTeIbHO, MHOXK€CTBO BCE€X PeNIeHUH HepaBeHCTBa
(14) cocraBasier mpomMexxXyTok [—6; —2).

Orteer. [-6; —2).
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14. KopeHb cteneHm n

Ina aioboro yucia a € R u ngo60ro HaTypaJbLHOro yucia k
BEepHBI paBEHCTBA:

1. %¥a* =al. 2. **Ja?**! = q.
IIpumep 1. Brruuciaum:
a) ¥-125; 6) Y(-3)%
B) 3 —1125 r) %/ﬁ + 3/-27.
Pemrenne. a) 3-125 = 3/(—-5)® = -5 (mo cBoiicTsy 2).
6) §(-3)® =|-3|=3 (mo cBoiitcray 1).
3

_ o[ 216 6 _ 6 )

B) \/ 1125 ‘?/ 125 3(‘3] =~3 (mo caoiicTy 2).

r) 481+ 3~27= 43*+ 3[(—3)®= 3+(~3) =0 (uo csoiicream 1

2

OrBer. a) —5; 6) 3; B) — , r) 0.

Ina mobbix Heo'rpnnaTeJmme yuces @ u b u a00BIX HATY-
PAIBHBIX YUCeJ m, n 1 k, 6oapmux 1, BepHbI paBeHCTBA:

3. (a) =a. 4.%a" = a. 5. @a) =%a".
6." Yo" = 1a. 7.%fda ="a. 8. %a-b="1a-.

9. r\:/%=%,b>0.

IIpumep 2. Beruncaum:

a) 2913 - 5413 + 3413 ) (V14)2- 13" +(§/207)3;
7/
B) Yo -33 + %

Pemenne. a) BeiHecss o0uiuii MHOYKHUTEID
npeobpasdyeM maHHOe BhEIpayKeHUe:

2413 - 5413 + 813 = W13 - (2-5+3)= 3 -0=0.
6) (V4):— 13* +(§20%)2 — 14 - 13+ §(202] =1+ §/20°—

=1+ 20 = 21 (mo csoiicTBam 3, 4, 5).

Y18 3a ckobku,
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5) §/§.§/§+%=M+'{/§=ﬁf2—7+7%=@+@=
=3+7/(2%)" =3+ 2’ =17 (no caoiicrsam 4, 8, 9).

OreBer. a) 0; 6) 21; B) 7.

IIpumep 3. YIpocTuM BLIpa)keHue:

a) (V17-V15)(J17+415);

6) (36 —¥3)(¥36 + ¥18 + 39 );

B) (47 - D)7 + {72 + 47 +1);

r) (72 - 432)( 18 + {B).

Pemenune. a) Tak kak (a—b)a + b) = a2 — b2, 10

W17 -\V15)(V17 +415) = (J17)2 - (4/15)2= 17 - 15 = 2

(1o cBoicTBY 3).

6) Tax xak (a — b)(a% + ab + b?) = a3 - b3, 1o (¥6-33) x
X(¥36 + Y18+ ¥9) = (Y6 - Y3 )62+ 36 -3 + ¥3*) = (¥6 - ¥3) x
(¥62+ ¥6-3/3 + (¥3)*) = (¥6)*- (¥3)*=6-3=3

(mo coiicTBam 3, 5, 8).

B) Tak kak (a—1)(a®+ a2+ a+1)=a%*- a3+ a3 - a2 + a?-
—a+a-1=a*-1,10

T - DT + 472 + 4T +1) = (4T - 1T + (T2 + 4T +1) =
=({7)*-1=17-1 = 6 (o cBoiictsam 3, 5).

r) 9TOT IpUMep MOYKHO PEeIIUTh ABYMsA CIIOCOOAMH.

I cnocoé.
(73— BT)(TE + 18) = 472 - Y05 - 462 - 8 + 73 - {6
-432-48=412-18 - 432 -18 + 4f712 -8 - 432 -8 =
=46 —4/16-36 + 416 -36 - 4 = 6-4-2

(o cBoiicTBam 4, 8).
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II cnoco6.
(T2-32)18+4B)=(8-9-48-4){#2-9+42-4)=
- (50— {F V)2 10+ {7 UE) = 46 - (45~ UE) 42
«({9+ 2)= 416 ((49) - (¥1))=2- (5" - 2)=2-3-2) =2
(oo coiicTBam 5, 8).

OrBer. a) 2; 6) 3; B) 6; r) 2.

IIpumep 4. Vnpoc'mM BbIpayKeHue:

61 _15+333
(VI8-\B): 0 TS

a) | —— —
3-2 3+\/_

Pemrenue.

s ) 2 (R
=£-(&/§_2J§)= 2V2 - 2 = 4.

o 1seats _ ov2Y-s6:86)6- 1) _122%-ols- QAf)
5-B 23 6-%)Rp 6 GEh
%15 _ 256%9-3) 125
2(5%—?/5) 2(5%_3) ’

Oteer. a) 4; 6) 12,5.

6)

1\3/:5

25

IIpuMep 5. YpocTuM BuIpaykeHUe L -
9+354+ Y4
Pemienne. IIpeoOpasyem 3HaMeHaTe b ApPOOM:

9+354 + 34 =32+332+ (?/2—)2 — 3TO HeNOJHBIH KBaZpaT CyM-

MBI yHuceJ 3 u 3/5 . UYTo6pI N30aBUTHLCA OT UPPAIMOHAJIBLHOCTH B

3HaMeHaTeJie leOﬁI/I, YMHOXHM €€ YUCJINTEJIb 1 3HaMeHaTeJIb Ha
Pa3HOCTh 3THX YHCeJI:

1 _¥2_ 3-32 -2 _ 3 Y2 J‘_
o+¥a+¥s 25 (3 \/_)@2+3\/_+ (3/—)2) 25 (‘\’/—)’
=3_§/§+ﬁ=_

25 25 25°

OTrser. 23—5
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15*. KopeHb crenexu n (npogonxeHue)

3.4 o
IIpumep 1. YpocTUM BEIpa*keHHe \/x\/; ¥ HaleM ero 3Ha-

512
yeHMe mpu X = V5%
Pemrenne. Taxk kak x 2> 0 (B HPOTUBHOM cJjIyyae BhIpajKeHHe

{‘/; He UMeeT CMBICJIA), TO
Yautfx = 3/&‘/? Afx = ?/;‘/x“ ‘x = 3/\‘/3? = 1245,
Torzxa 112[ (5’/57 )5 = I\Z/F = 5 (o cBoiicTeam 3, 4, 7, 8 uz . 14).

Otger. ¥x°; 5.
IIpumep 2. Haiinem 3HaueHUe BBIPAXKEHUA:

4’81x4y5

a) npux=—l;y=2'
2x4fy 7 ’

1 1 +
6) (;_;]% npu x=4'10_2\/2_1;y= \4[104—2\/2_1.

Pemrenune. a) BocnosbzoBaBimuck cBoiicTBoM 1 (113 mm. 14) n
TeM, 4To Yy > 0 (B IPOTHMBHOM cJiy4ae JaHHOe BBIDa)KeHHe He
uMeeT CMbICJa), Ipeobpa3dyeM AaHHOE BhIPDaKeHUeE:

4= Pmixty sttty -t -4t - 4y _ 3l
2x{4/; 2"'3/-‘7 2x‘é/17 2

Tak kKak mo ycJosuio 3ajauu x < 0, a y > 0, 1o |x| = —x,
ly|= y u BEIPaxkeHUe A MOKHO 3anucaTh B Buge A = % = —%y.
Toraa mpu x = —%, y=2mumeem A= ——3: =-3.

6) Ilpeo6padyeM maHHOe BhIpa)keHme mpu x = 0, y # 0
(B IPOTUBHOM cJly4yae JaHHOe BbIpakeHHe He MMeeT CMBICJIA):

Bo[l_1)|z+ty_y-x z+y _y*-+*
x y| B xy 3 xyd3

HpH 3aJaHHbIX 3HAYEHHUAX X U Yy UMeeM
yi—x?= (\*/10+ 221 )2— ({/10—2&? )2= Jlo+2.81- Jlo-2.21-
- [y 2 i+ - [(BY- 2B (Y-
o e M

=B+ T - (T-V8)= B+ T - T+ 8 =25;
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w410~ 2/21 410+ 221 = {{(B- T} - (B + T} =

=§[(J§—ﬁf-(J§+ﬁf=-§/((\/§f— (7)) - -7 -2

3uauuT, B = % =1.

Otser. a) —-3; 0) 1.

IIpumep 3. a) BriHeceM MHOXKHUTeJb H3-II0J 3HAKa KODHA

,“/16x4y [IpH ycJIOBUH, 4To X < 0.

0) BHeceM MHOYKUTEJIb IO 3HAK KOPHA 3y§[§ IIp¥ yCJIOBUH,
yro y < 0.

Pemrenne. a) Tak kak x < 0 mo ycsoBuio 3agauu, a y = 0
(B IPOTUBHOM cJIy4yae BbIpasKeHHe He MMeeT CMEICJa), TO

3/16x4y=</24-x4-y=</§-3/?-\4/;=2|x|g4/;=—2x§/‘17.

6) Tax xak y < 0 mo ycsoBuio 3azauu, a x > 0 (B nmpoTus-

HOM CJIyuae He MMeeT cMbIC/Ia BhIpakeHme ¥x ), To
il =—(p)- 3 - Yr =—ffp)* - 4B x = -4 - 81x -
OTser. a) —2x{/§; 6) _W-

16*. CreneHb ¢ pauMoOHaNbHbLIM NOKasaresnem

IIpumep 1. Buruncaum:

a) 9%—(0,25)_%+ (%/2_5f 6) (3/%)4—125%+ {3

1
2

15
.f].ﬁ

Nz

Pemienne. IlpumeHsasa cBoiicTBa CTEleHH C pPallMOHAJBLHBIM
oKasaTeJieM, mpeobpadyeM nJaHHOe BbIparKeHHe:

3 -1 3 -1 2 |2
a) 9% -(0,25) *+ (%/2_55= @F- [i] 2+[5?] =
1 4

=3 (29 2+5'=27-2+5=30;
39



%5 %5 1
5 3, i 3 '2 '23
G55 1258+ | oF 5 [ - B - Y -5 -
6) (¥25)-125° +|3%.2° | " & 3
5 5 1
8 & 3 3 .3 5.1 5,1
=57 5%+ 3202 _gi . g8 T _g2.92_gs,
32

Otser. a) 30; 6) 36.

IIpumep 2. Beruucaum:

1 1 1 1 1 1 2 1 2
a) (182 -112% ||132+112%2|; 6) (7 +6°% ||7° -42% +6° |

Pemenne. IIpuMensaa GopMyJIbl COKPAIIIEHHOTO YMHOMKEHHA
U CBOICTBa CTelleHell ¢ parMoOHAJbLHBIM IOKa3aTejleM, IIpeobpa-
3yeM JaHHOe BhIpa’KeHue:

1 1 1 1 LY 1Y
a) |18°-11% 182 +11% |=|13% | -|11° | =18 -11=2;
1 11 12 1 1 12
[7 +63] 73— 423 +6 J [73+63J [73]—73-63+[63J =
1 1\3
[3) [3] 7+6=13.

Orger. a) 2; 6) 13.

1 1
IIpumep 3. HaiizemM 3HaueHue BhIpaKeHUdA [a2 +a“]x

_1 1
x(l—a ¢ ](‘12+1 , eca a = 27.

Pemieane. CHauasia yIIpoCTHM AaHHOE BBIpaKeHHe.
I cnocob.
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IT cnoco6.

1 1 1 1
=a’-a®-a*+a’®-1=a -1.

Ecima =27, Toa—-1=27 -1 = 26.

Orser. 26.

17. Yncnosbie nocnenoBarenibHOCTH

Ilpumep 1. CKOJBKO OTpUIIATEJBHBIX YJEHOB COJEp-
HUT MOCJEeNOBaTEJIIbHOCTDH, 3aJaHHadA (opMyJIoll n-ro 4jeHa

a,=-200 + 229
4

Pemrenne. 3pecs TpebyeTcsa BBIACHHTDL, AJA CKOJBKHUX
4JIEHOB II0CJIeZI0BATENBHOCTH {a,} CIpaBeAJIMBO HEPaBEeHCTBO

a,< 0. Pemium HepaBeHCTBO

-200 + 32 <. (1)
4

HepasenctBy (1) yHOBJIETBOPAIOT BCe n < 266%, II03TOMY

IaHHAA IIOCJIeZOBATEJBLHOCTh COAEepXXKHUT 266 oTpHIlaTEeJBLHBIX
4JIGHOB.

Otser. 266.

IIpumep 2. JokarxeM, YTO IIOCJIEAOBATEJIHLHOCTh, 3aJaHHAA
n+12

+7

HokasareascTBo. [as jgoboro n € N numeem
b, —b =nt18_n¥i2_ n®+13n+Tn+91- (n®+12n+8n+ 96)

n+8 n+7 (n+8)(n+17)
=5 <
(n+8)(n+17)

I03TOMY CIIPaBEAJIMBO HEPABEHCTBO b, , ; < b,. ITO O3HAUaeT, YTO
nocefoBaTe bHOCTD (b, } ABNIsAETCA yOBIBaOIIEl, uTO U TpeGoBa-
JOCh OKAa3aTh.

hopmysioit n-ro unena b, = , ABJIAETCA yOBIBaIOIIIe.

b
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IIpumep 3. OnpezesnM HOMep HAaNMMEHBIEro YJeHa IocJe-
AOBaTeJbHOCTH, 3aJaHHON (HOPMYJIOH n-ro 4jeHa c, = n? -

—11§n+ 13.

Pemenne. Ilepenuiem ¢popMyJy n-ro ujeHa, BbIAEJHUB IOJ-
HBbIM KBajapar:

2 2
5 1
c,=n?-2n- 3_65 + (3_:]—(3?5] +13 = (n“5g)z—21£.

HaunmMeHbllee 3HaueHHe ¢, AOCTHTaeT IIpH 3Ha4YeHHu! n,

5
6n1uskoM K 5%, T. e. yubo npu n = 5, 1u6o npu n = 6. Cpas-
HUM 3HA4YeHMHA C, IPU BTUX N:

c =(5 - 5§T - 21%=—20§,

2
o = (6— 5%) —21$=—21.

1 .
Tak kaxk —21 < —205, TO HaMMEHBIINI 4YJIeH II0CJIefOBa-
TeJLHOCTH {C,} €CThb Cg.

Orteer. 6.
18. ApudpmeTnueckan nporpeccus

IIpumep 1. Haiigem aBapmaThiii 4jeH apudMeTHUYECKOH
nporpeccun 1,2; 3,3; ....

Pemenue. CHayajsa HaljgeM pasHOCTh apudMeTHUYECKOH
nporpeccuu: d = a,— a, = 3,3 — 1,2 = 2,1. Teneps Haiigem aBag-
UATBIi YieH apupMeTHYeCKON IPOrpeccuu: a,, = a; + 19d =
=1,2+19- 2,1 = 41,1.

OTtser. 41,1.

IIpumep 2. JokakxeM GOpPMyJy AJIA BbIpaKeHUs Pa3HOCTH
d apudMerudecKoil mporpeccuu {a,} Jepe3 JBa ee Da3IMYHBIX

ujleHa a,, U a,:
d=n—e, (1)
m-—n
HokxasareascTBo. Tak kak a,, —a,=a; + (m — 1)d — a, -

—(n-1d=(m - n)d, o d= m~ % , 4YTO M TpeOOBaJIOCH JOKa-
m-—n
3aThb.
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IIpumep 3. [IBaguaTh NATHIHA YieH apu(pMeTHUYECKON Ipor-
peccuu {an} paBeH 3, a TpuAauaTbhlii ujeH paBeH 2,5. Haitgem
IEepBBIA YJIeH M PA3HOCTh 3TOi apu(pMETHUUYECKOM IIPOrpecCcCum.

Pemeane. CHauasa o dopmyue (1) HalizeM pa3HOCTb apug-

MeTHYECKOM Iporpeccuu: d = a:g :255 255 3——0,1. 3aTeM

HalileM MepBBIM YJeH apudMeTHUYeCcKOi IIporpeccuu, UCIOJIb3ys
bopmyny a,s = a, + 24d:

a,=ay,—24d =3 - 24 - (-0,1) = 5,4.
O'me'r.a1 5,4,d =-0,1.

Hpnmep 4. Haiinem cyMMy IIepBBIX ABaAIlaTU YJIeHOB apud-
MeTHYecKoi mporpeccuu —3,1; —3,5; ... .

Pemenue. CHauaja HaiifeM pa3HOCTb apuGMeTHUYECKOH
nporpeccuu {a,}:

d=a,-a,=-3,5-(-3,1) =-0,4.
2a,+(n-1)d
2

n WIeHOB apu¢MeTHYeCKOH IIPOrpecCuM HaijeM CyMMYy IE€PBBIX
ABAALIATH YJIEHOB:

S = 220D - 90 = -138.
Orser. S,, = —138.

Teneps mo dopmyiae S, = *n CyMMBI IIEPBBIX

IIpumep 5. CKOJBKO IIE€PBBIX UYJEHOB apudMeTHYeCKOH
mporpeccuu —10; —8; —6; ... HY’KHO CJIOKHUTH, YTOOBI IIOJYUYUTH
Bcymme —28?7

Pemenue. CHauajla HaiiieM pas3HOCTb apu(PMETHUYECKOH
mporpeccun: d = a, — a; = -8 — (-10) = 2. 3arem HalineM 3Ha-

9eHHMA N, JJIA KOTOPHIX BepHO paBeHCTBO S, = —28. Tak kak
Sn = 2.(_10) +2(n_1).2 ‘n= n2 - 11n1
170 HaJ0 PeIINTh ypaBHeHue n2 — 11ln = —28. Oro ypaBHeHMe

HMeeT JBa KOpHA n, = 4 u n, = 7, 3Ha4UUT, 3ajJa4a MMeeT ABa
1 2=

pellIeHNs: HY’KHO CJIOKHUTh JN60 mepBhIX 4 ujeHa, Jubo IMepBhIX
7 4IeHOB.
OtBer. 4 nin 7.

19. FeomeTpuueckas nporpeccus

IIpumep 1. HaiineMm nATHIHA 4JIeH reoMeTPUYeCKOIi Imporpec-
1. 1,

CHH —— 9~ ——5 eee e
27 18
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Pemenne. CHauajia HaiiieM 3HaMeHaTeJb reOMeTPUUYEeCKOR
1.1 3

nporpeccuu {a,}: ¢ =ay:a; = _E Poo = _5.

Teneps HailiieM HATHIN YJIEH 3TOM IPOrpeccHum:
4

—a-gt=2L1.[-3)=-3

A 27 ( 2} 16

OTtBer. 3
16

IIpumep 2. YeTBepThIil YjIeH reOMETPUYECKOI IIPOTDECCHUH ¢
o 3
MOJIOKUTEJHbHBIMU YJ€eHaMH paBeH 3, a IIecToil 4jleH PaBeH "

HaiigeM TpeTuii 4jieH 3TOii IIporpeccuu.
Penrenne. CHauasia BEIpa3uM uyepe3 IIEPBBIM YJIeH U 3HaMe-
HaTeJb ¢ U3BECTHble WIEHBl reoMeTpudecKoi mporpeccuu {b }:

b, = b,q3 bg = b5 Otryna bg: b, = byg® : (b,¢%) = ¢2. Ho

3 1 1
be:b,==:3= =, moaTomy q2= ~.
6° 74" 1’ yYyq 1
2_1 1 1
VpasHenue g2 = , VMeeT [BA KOHA ¢; = — M ¢y = ~, HO

TaK KaK gaHa IIporpeccuda C IIOJIOKHUTEJIbHbIMH YJIeHaMH, TO ql
YAOBJIETBOPAET yCJIOBHIO 3agayu, a qd, HeET.

Taxuaxq=§,'rob3=b4:q=3:~;—=6.

OTser. 6.

IIpumep 3. HaiizeM sHaMeHaTeJIb TeOMETPHYECKOM IIporpec-
CHH, IJIA KOTOPOHA OTHOINEeHHEe CYyMMBbI IIepPBHIX TpEeX YJICHOB
IpPOrpeccuu K cyMMe IIepBHIX ABYX 4YJIEHOB paBHO 1,5.

Pemenune. BripasuMm uepe3 3HaMeHaTeJb ¢ OTHOIIIEHUE CYM-
MBI [IePBBIX TPeX YJEeHOB K CyMMe IIEPBBIX ABYX YJIEHOB I'eOMeT-
pHuYecKoi nmporpeccuu {x,}:

.

xl+x1q+x1q2 - xl(1+q+q2) - 1+q+q2 =1,5

xn+txg x(1+q) 1+gq
1+q+ q2
PemnB ypaBHeHue i =1,5, moay4yuM aBa ero KOpHA
+q
1 o
g, =1u g,= e CiegoBaTesIbHO, UICKOMBIM 3HAMeHAaTEeJb I'e0-

o 1
MeTPpHUUYECKOI Iporpeccuu paBeH 1 miu s

OtBer. 1 unmu —%.
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IIpumep 4. IlepBulii 4jIeH reoMeTPUYECKOM IIporpeccuy pa-
Bed 36, a 3HaMeHaTeJIb paBeH —%. Haiinem cymmy nepBBIX OATH

YJIEHOB 3TOI IIPOTrPEeCCHH.

01(1 - qn)
1-¢
HOB reOMeTPHYECKOM IIPOrpeccuu {cn} HaijeM CyMMYy IepBBIX

[ATH YWICHOB 3TOM IIPOTPecCHun:

36-1——%5
s, = [ [ ]J=220

2
+ £ 9
13

Pewenne. ITo popmyie S, = CyMMBI IEPBBIX N 4Jle-

OTser. % .

20*. 3apauu Ha nporpeccun

IIpumep 1. a) Cymma nATHAZIATOrO U ABAAIIATH CEAbMOTO
4ieHoB apudMeTHUecKol mporpeccun {a,} paBHa 2008. Haitnem

ABaALATH MEPBBIM UJIeH 3TOH IIPOrpecCHH.
0) IIpousBeneHue IIECTOr0 U ABAAIIATOrO YJIEHOB reOMETPH-
yeckoit mporpeccuu {b,} pasHo 25. Halinem TpuHaAUATEIH dieH

3TOM IIPOT'PECCHUH.
Pemenue. a) Tak xak a5 + ay; = (¢, + 14d) + (a, + 26d) =

=2(a, + 20d) = 2a,,, To U3 paBeHCTBa 2a,, = 2008 HaiigeM, 4TO
ay, = 1004.

6) Tak Kak bg * by = by * g% - by + q1% = (b; - ¢'2)% = (by5)?,
TO M3 paBEeHCTBa (b13)2 = 25 naigem, uto aubo b5 = 5, aubo
b3 = —5.

OTtBert. a) 1004; 6) 5 uau 5.

IIpumep 2. a) Cymma 1iepBOTro U AEBATOTO YJIEHOB yOBIBaIO-
meit apupmeTndeckoit mporpeccuu {x,} paBHa 10, a mpoussezne-
HUe YeTBEPTOro M HIECTOTO UJIEHOB 3TOM Iporpeccuu paBHO 21.
HajiizeM riepBbIii YJIeH 3TOM IIPOr'PECCHH.

6) Cymma BTOPOTro M 4YeTBEPTOrO0 YJIEHOB BO3pacTaloleit
reomerpudeckoit mporpeccuu {y,} paBHa 30, a mpousBeieHue

IIepBOr'o M IATOr'O UJEeHOB 3TOM mporpeccuu pasHo 144. Haitigem
NepBHIii YJIeH 3TOM IIPOTPECCHH.

Pemenne. a) Tak kKak nja apudMeTHUYECKOH IIporpeccuu
{x,} cnpaBeaMBEI paBeHCTBA X, + Xg = X; + x; +8d = (x; + 3d) +
+(x; + 5d) = x4 + x4, TO U3 yCJIOBUA 3aJa4M CJIEAYET, YTO Ia-
pa umMcel X, U Xg ABJAETCA DelleHHeM CUCTeMbl ypaBHEHUU
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{x4 + x5 =10, 1)

x, c x5 =21.

Cucrema (1) mmeer naBa pemeHusa: x, = 7, Xg = 3 H
= 3, xg = 7. Tak Kak nporpeccus yObIBamIasi, TO yCJIOBHK

3a/]auy yAOBJIETBOPAIOT JUIb X, = 7, X = 3. Torna d = ;:;‘5 =

=13 _ 2 ux,=x,-3d=7-3-(-2)=13.

6) Tak KaK JJIA reOMeTPHYECKOi mporpeccun {y,} crpases-
JIUBBI PABEHCTBA Yy Y5 =Y;" Yy * ¢ =, @) (W1 ¢®) =y, " ¥y
TO M3 YCJOBHA 3a/la4M CJIeAyeT, YTO Mapa 4ucel Y, u Y, ABIACT-
CA pellleHHeM CHCTeMbl YDaBHEHH

Yz + Yy = 30’ (2)
Yy, = 144.

Cucrema (2) umeer xBa pemreHus: y, = 24, y, = 6 nm
=6, y,= 24. Tax kak nporpeccusi BO3pacTaiias, To ycio-
Bmo 3ajauM yAOBJIETBOPAIOT JUIIb Y, = 6, y, = 24. Torxa
Yg:Yp,=24:6=4,H0y,:y,= q?. TloaToMy q ymOBJIeTBOpSer

ypaBHeHuIo g2 = 4. CienoBaTenbHo, gubo g = —2, aubo q = 2.
Ho reomeTpuueckas nporpeccus co 3HaMeHaTeJeM ¢ = —2 He 8-
JIfgeTcs Bo3pacTraleil, I03TOMY yCJIOBHIO 3aa4y yAOBJIETBODA-
eT JuIb q = 2.

Hrak, y; =y,: ¢q=6:2=3.

Otser. a) 13; 6) 3.

IIpumep 3. Mexay uuciamu 9 u —27J?_, HY>KHO BCTaBHUTh
IBa 4YHCJia Tak, 4TOOBI Bce UeThbIpe YHCJIa COCTABUJIMA I'eOMETpH-
YyecKylo nporpeccuio. Haiinem aTu umcia.

Pemrenue. IIycts uncaa 9, x, y, —27\/§ B YKa3aHHOM IIOpAJ-
Ke COCTaBJIAIOT reOMeTpHUYecKyIo nmporpeccuio. Torga BepHEHI pa-
y_ 213
x y

9To 03HAYaeT, YTO Ilapa YucesJ X U Y ABJIAETCSA PeIIeHHeM
CHCTeMbl ypaBHEHH

BEHCTBA q = —9— =

I
R =

_27\/_ (3)

w

R ©|R
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Cucrema (3) mMeeT eJUHCTBEHHOE pellleHNEe X = —9\/5,
y = 27, cnegoBaTeJbHO, MICKOMBIE Yucja ecTb —9\3 u 27.

OrBer. —9J3 u 27.

IIpumep 4. Tpu yucaa x + 10, J6x, x - 3 B YKa3aHHOM II0-
pafke o6pa3yioT reoMmeTpudecKyio nporpeccuio. Haiinem x.

Pemenne. BriuuciuB 3HaMeHaTesJ b ¢ TeOMeTPUYECKOH
mporpeccuy AByMs cmoco6aMu, IOJyYUM ypaBHeHUe IJIs Ha-
XOXAEHUSA X:

J6x _x-3
x+10 6x “)

IlepeHecs Bce wieHBl ypaBHeHuA (4) B O4HY 4YacTh, IiepeIiu-
IeM €ro B BHJE

(x—3)(x+10)—6x=0 5

J6x(x +10) %)

VYpasueune (x — 3)(x + 10) — 6x = 0 uMeeT ABa KOpHA:

5y =-6ux,=>5.IIpu x = -6 He uMeeT cMbIC/Ia 3HAMEHATE]Ib

Ipobu B ypaBHeHuu (5), a mpu x = 5 3HaMeHaTeJIb 3TOi ApPoOu
HMeeT CMBICJI M OTJHUYeH OT HyJsa. CilenoBaTelbHO, ypaBHEeHHE
(5) nMeeT eAMHCTBEHHBIH KOPEHb X,, [I03TOMY HCKOMOE 4HCJIO

ecThb 5.
OTtser. 5.

21*. TpapycHas ¥ paguaHHAas Mepbl yrna

IIpumep 1. HaitneM paguaHHbIe MepHI YIJIOB O U 3, ecjiu u3-
BECTHBI MIX I'DagyCHble Mephl: o = 40°, B = 15°.
Pemenne. Tax Kax pasBepHYTHINA yroJ cozepxut 180° uau

T
T paguaH, To 1° = —_—panuaH. IToaTromy

180
2n
o=40° = 40- L ==L panuan,
180 9 pan
=15°= 15" =" pagnan.
B 180 12 P
Orger. O = 29—“ paguaH, p= % pajguaH.

IIpumep 2. HaiineM rpagycHble Mephl YIJIOB O 4 3, eClin u3-
BECTHHI UX pPajuaHHbIe MEPHI: Ol = :—’2‘ paguas, = —585 pazuaH.

Pemrenyne. Tax KaK pa3BepHYTBHIA YroJl COAEPYKHUT T paguaH

o

win 180°, To 1 paguaH = 180" IToaTomy
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n 7 180°
o= — ajuaH = — *+ —— = 1050
12 P 12 n ’

B=5—n paauan = 2% - 180° _ 112,5°.
8 8 n
Oteer. o = 105°, f = 112,5°.

22*, KoopAauHaThl HEKOTOPDbIX TOYEK
eAUHUYHOWU OKPYIKHOCTH

IIpumep 1. Onpepenum xoopauHaTel ToueK B u C u rpagyc-
HYIO Mepy yrJjoB O u B, ecan Toukn B u C, COOTBETCTBYyIOIIHE
yriaM o u [, JeKaT Ha mepeceyeHnn:

a) oceil KOOPAMHAT C eIMHUYHON OKPYKHOCTEIO (puc. 60, a);

6) ouccekTpuc I u IV KoopaMHATHBIX YIJIOB C €IWHUYHOM
OKpYyKHOCThIO (puc. 60, 6).

Pemrenue. a) Touka B nexur Ha ocu Ox U Ha OKPYIKHOCTH
pagmuyca 1, moaromy B (—1; 0). Touka C jexkut Ha ocu Oy U Ha
OKpy»KHOCTH paauyca 1, moaromy C (0; —1). Tak KaK yrjbl o 1
B 3axuoueHsl B nmpomexkyTke or 0° mo 360°, To Ha pucyHKe
60, a usobpaskeHsl yriasl o0 = 180° u f = 270°.

6) Yrou 0. cocTaBjigeT MOJOBUHY IIPAMOroO yrja, II03ToMy Ha
pucyHke 60, 6 uzo6pasken yrosa o = 45°, B = 360° — 45° = 315°.

V2 2

Opaunatel ToueK B u C paBHEI Y M —= COOTBETCTBEeHHO, abc-
2

V2

ICCH! STHX TOUEK PABHAHI =~
OtBer. a) B (-1; 0), C (0; -1); a = 180°, B = 270°%
6) B (%; %), Cc (%; —%); o = 45°, B = 315°.

IIpumep 2. Onpeneanm xoopAMHATHI ToueK B u C u pagu-
aHHYIO Mepy yrJoB o u P, ecau Toukn B u C, cOOTBETCTBYIOIIHE

. 1
yriiaM 0 u1 B, JIeXXKaT Ha IlepecedYeHUH IIpAMOU Yy = E C eqJuUHHNY-

HOM OKpY2KHoCThIO (puc. 60, 8).

a) (YA 6) |YA 1|3 B) [Y4 [
B[ ¥ D, YA [ |0 A Al
\ B4 O] ) x B x 0 x
Ny V N C N /
C |
Puc. 60



Pemenne. Ha pucyuke 60, 6 opaguHaTe! ToueKk B u C paBHEI

%, Torga abcmucchl 3THX TOYEK g u _B COOTBETCTBEHHO U
51
x=80°=2 B=pn-"=05%,
6 P 6 6
Otser. B(ﬁ; lj, C(-ﬁ;l); a==%B= LL
2 2 2 2 6 6

23*, CuHYC U KOCMHYC yrna

IIpumep 1. OnpezesnM CHHYC B KO-
CHHYC OCTPOro yrJjia O IPAMOYroJILHOI'O
TpeyrosbHUKa (puc. 61). .

Pemenne. I3 Kypca reomeTpum mus- b
BECTHO, UTO CHHYC OCTPOTrO yrJa IIpsiMo- N
JTOJIBHOTO TPEYTroJIbHHKA €CTh OTHOIIe- .l
HHe IPOTHBOJIEKAIIEro KaTeTa K rUIoTe-
Hy3e, KOCHHYC — OTHOIIIeHHe IIpHUJIeKa-
mero KaTera K THIIOTeHy3e, II03TOMY

sino = ﬂ, cosa = 2.
c

/G
/

yi ]

OrBer. sino =%, coso =
Cc

(Y |°'
N=

\
Ilpumep 2. Ha eauHUYHON OKpYX- o JRE:
HOCTH OTMEeUYeHbl TOYKH, COOTBETCTBYIO- /|
mee yriaam o, B, Y u ¢ (puc. 62). Onpe- |
JeIUM CHMHYC M KOCHHYC Ka)XJOro M3
9THX YTJIOB. Puc. 62
Pemenne. Tak Kak I10 ompeeIeHHIO
(HHYC ¥ KOCHHYC yIJla €CTh COOTBETCTBEHHO OpAMHATa M abc-
Oicca TOYKHM E€AUHHUYHONH OKPYYKHOCTH, COOTBETCTBYIOIIEH

sToMy yray, To sino = 0, cosa = —1; sin[3=%,cosl3=%;
siny= ‘/—,cosy——;; sin(p=— 5 COSQ =~ ‘/_ (BBIYHCIEHUE

KOODAMHAT TOYEeK eSUHUYHOMH orcpyxcnoc'm cM. B 1. 22).

IIpumep 3. 306pasuM Ha eAUHUYHOM OKPYIXHOCTH TOYKH,
COOTBETCTBYIOII{MI€ BCEM TAKHUM YTJaM 0O, AJS KaXZOro u3 KOTo-
DHIX CIIpAaBeJINBO PABEHCTBO:

2 3
%; B) cosa = 0; r) cosa = —%.

Pemenue. a) Bcem yriam o, aias KoTophelx sina = 0, coor-
BeTCTBYIOT JB€ TOUKHU €ANHUYHOM OKDPYXKHOCTH, UMEIOII[1e OPAH-
gary 0 (puc. 63, a).

a) sina. = 0; 6) sina = —
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a) |Y/ 6) |YA B) |YA r)| |YA
R R / R [ 'R
x x \ x \ ) x
N / N 4 N 4
Puc. 63
0) BceM yrimam o, AJisg KOTOPBIX sina = —%, COOTBETCTBY-

IOT IBE TOYKH €IUHHUYHOM OKPY’KHOCTH, [IOJyYEeHHBIE Ha Iiepece:
YeHUH OGMCCEeKTPHC KOOPAMHATHBIX YIJIOB M €AUHHUYHON OKDYX:

HOCTH U UMeIoIlie OPAUHATY —g (puc. 63, 06).

B) BceM yraam o, gisa KoTopbeix cos o = 0, cOOTBETCTBYIOT
OBe TOYKM €IVMHHUYHON OKPY)XHOCTH, HMemolnue abcruccy 0

(puc. 63, 8).
r) Bcem yriaam o, OJjs KOTOPBIX COSOL = —%, COOTBETCTBY-

IOT ABe TOYKH €eIUHUYHOH OKPYXHOCTH, HMEIlIe OPOANHAThI %

7 —% u abcruccy —% (puc. 63, 2).

24*, ®opmynbl ANs CMHYCa ¥ KOCUMHYCA yrna

s moboro yria o cupaBeAJUBEI GOPMYJIBI:

sin?a + cos?a =1, (1)
sin (—a) = —sina, 2)
cos (—a) = cosa, @3)

sin (a0 + 2nk) = sina, 4)

cos (o + 2nk) = cosa., (5)

sin (t + o) = —sina, (6)

cos (T + a) = —cosa, Y]

rae kB — aio60e 1ejioe 4ucio.
IIpumep 1. Beruuciaum cosa, ecan sino = % 1 90°<0<180°.

Pemenue. ITo ¢popmyze (1) cos?0 = 1 - sina =1 - % B
144
= 1go - Tak kak 90° < o < 180° o cosa < 0, cienoBaTebHO,

coso = — fﬁ =-12
169 13

_12

OTtser. TR
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IIpumep 2. oxkaxkeM, 4YTO I JI06GOro yrJja o CIpaBenJIu-
BO PABEHCTBO
sin (5n — ) = sina.
Pemienne. ITo dopmy.ie (4)
sin(bn — o) = sin((r — o) + 4n) = sin(n — o).
ITo dopmysam (6) u (2)
sin(n — a) = sin(n + (—a)) = —sin(—a) = sina,
9T0 ¥ TpeOOBaJIOCh NOKAa3aTh.
IIpumep 3. Beiuucaum A = @-5(—1;227:933—“, ecjiz CosOL =
sin
Pemenne. Ilonb3ysce ¢popmyoii (1), umeeMm

a2 ;2
A= 2coso(l —cos”a) _ 2cosa§m o _ 2coso =2 -

1
) - a
sin“a sin“a 3

CO | =

2
5

2
OTtser. 3

25*. TaHreHc U KOTAHreHc yrna

IIpumep 1. OmpenesuM TaHIeHC U l ] [T
KOTAHT€HC OCTPOTO yrJja ¢ HPSAMOYIoJIb- T
HOro TpeyrojnHuKa (puc. 64). MO

Pemenne. I3 kxypca reomeTpuu u3a-
BECTHO, YTO TAHreHC OCTPOro yrJa IIps- ~
MOYTOJIbHOTO TPEYyroJIbHHKa €CTh OTHO- [1
meHNe IMPOTHBOJIEXKAIlero KaTrera K
IpujIeKalieMy, a KOTaHIeHC — OTHOIIIe-
HUe IIpHJIeKallero KaTera K IpoTHBOJIe- Puc. 64
Kamemy, nmoatromy tgao = %, ctgo = %-

Orger. tgo = %, ctga = b
a

lcl

Ocuonnsie GOpMYJILI IJIA TAHTEHCOB M KOTAHT€HCOB YIJOB:

tga = %, 1)
ctga = %, (2)
tg(-o) = —tgo, (3
ctg(—a) = —ctga, 4)
tg (o + k) = tga, (5)
ctg (o + k) = ctga, (6)
tga - ctga =1, (7)

e k& — mo6oe 1ejioe 4uca0 U Kakaoe u3 paBeHCTB (1) — (7)
CIpaBeAJINBO OJIA BCeX TAKUX YIVIOB O, AJISA KaXXJO0ro M3 KOTO-
PHIX UMEIOT CMBICJ 00e YacTH 3TUX PaBeHCTB.
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IIpumep 2. Buruncaum:
a) tg 45°; 6) ctg 420°; B) tg(—%j; r) ctg 3.

Pemenue. a) I3 popmysl (1) umeem

o_ c0s45° _ V2 V2 _
tg45°=—— 2 g

6) 3 dopmya (2) u (6) numeem
ctg 420° = ctg (420° - 2 - 180°) =

= o —_— e, = ® e = ey — —_—
ctg 60 sin60° 2 2 3 3
B) U3 dopmya (1) u (3) umeem
tg(—5)= ~tgZ=-sint:cost=-L1:¥__1__ e
6 6 6 6 2 2 3 3
r) U3 ¢popmyasl (2) umeem
r = E * si E = * =
cth cos :sing 0:1=0.
Orser. a) 1; 6) ¥3; 5) -8 1) 0.
IIpumep 3. [JoxakeM paBeHCTBO:
a) tg?o+1=—1; ®)
cos™ o
6) ctg’o+1=—L1 )
sin- o
.2 .2 2
Jloxasartenscrso. a) tgio+1 = 30% 47 — sm—a:M =
cos o Ccos o
= 12 , 9TO M TpeDdOBAaJIOCh JOKA3aTh.
cos o
2 2 .2
6) ctg®o+1 =295 % 41 =59 a‘;sm %= 12 , 4TO ! Tpe6o-

sin“a sin“a sin“a
BaJIOCh AOKAa3aThk.

IIpumep 4. Briuucaum sin o, cos o, ctg o, ecan tg o = 2,4

u 180° < o < 270°.
Pemrenue. I3 hopmyas! (7) numeem

N3 popmyasl (8) umeem

cosq=_ 1 -1 _ 1 _2
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Tak kax 180°<a< 270°, To coso< 0 u coso = — % = —%.

N3 dopmyasr (1) ciaepyer, duto sinoa = tgao * ctgoa =
1205 )12
5 13 13°
12

. 5
. sino=—-=,cosa=—-—,ctga= —.
OrBet 13’ 13 g

3sina — 2cosa
5sina + 2cosa
Pemenne. IIpeobpa3yemM BoipakeHue A, pas3fejluB YHCJIH-

Telb ¥ 3HAMEHAaTeJb Apo0u Ha cos O

3sina _ 2

A= cos O _ 3tga-2
bsina , 5, Stga+2’
coso

- _ _3(3-2_11
Ecau tg o 3, T0 A 5 Carz 13

Ipumep 5. Boiuncium A = » ecau tgo = —3.

Orser. 11,
13

26*. KocuHyc cymmbl M KOCMHYC PAsHOCTM ABYX YrOB.
CuHYC CyMMBbl M CUHYC PA3HOCTM ABYX YInoB

Ins a00bix yriaoB oo u  cipaBegiIuBbl GOPMYJIbI:

cos(o. — B) = cosacosP + sinasinf, (1)
cos(a + B) = cosacosP — sinasinf, (2)
sin(a — B) = sina.cosP — sinfcosa, 3)
sin (o + B) = sinacos B + sinBcosa. 4)

IIpumep 1. Buiuucaum:
a) A = cos 37° cos 53° — sin 37° sin 53°;

6) B = sinﬂcos@ - sin5—ncos7—1t
12 12 12 12°

Pemwenue. a) ITo popmyue (2)
A = cos(37°+ 53°) = cos 90° = 0.

6) ITo popmyue (3) B = sin (Z—g - ==

Orger. a) 0; 6) —;—

IIpumep 2. YopocTuM BbIpasKeHUe
C = cos (o0 — B) cos(a + B) + sin(a — B) sin(a + PB).
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Peurenue. ITo ¢popmyiie (1)
C = cos((o — B) — (o + B)) = cos (—2B) = cos 2.
Orser. cos 2f.

sin43°cos17° + sin17°cos43°
cos72°cos12° + sin72°sin12°
Pemenue. ITo dopmynam (1) u (4)

_ sin(43°+17°) _ sin60° _ o_
D cos(72°-12°  co0s60° tg60 \/3—

IIpumep 3. Bortuncium D =

OTtser. \/?_’
IIpumep 4. CpaBHUM
_ sin47°c0s69° + sin69°cos47° _ sin 42° + cos 42°
cos77°c0s39° — sin77°sin39° cos 21° - sin 21°°

Peurenune. IIpeo6pasyemM BbIpakeHue A:

A= sin(47°+ 69°) _ sin116° _ tg116°.
cos(77°+39°)  cos 116°

Himeem A < 0.

Tak Kak sin42° > 0 u cos 42° > 0, To sin42° + cos 42° > (.
Hna yriaos n3 nmpomexkyTka 0° < o < 45° cnpaBenJmBO Hepa-
BEHCTBO COS 0. > sin o, 3HauuT, cos 21° — sin 21° > 0. IToayuaem,
uto B > 0.

Hrax, A < 0, B > 0, ciexnoBarenbHo, A < B.

OTtBer. A < B.

27*. ®opmynbl NpUBeAEeHUN ANS CUHYCO U KOCHMHYCO

®dopmysiaMu IIpuBefeHUs Ha3bIBAIOT (HOPMYJIBI, IIO3BOJIAL-
n 4
I{He IIPUBECTH apTyMeHTBl 3 ~ , §+ o T—o, T+ o, 3—2"— o,
3n 5n 5m
—2—+a, 2t - o, 28 + a, 5 % —2—+oc, 3n - a, 3t + a, ... K ap-
T'YMEHTY O.

Tax Kak 3HaUeHUs CHHYyCAa M KOCHHYca He U3MEHSIOTCH 0T
npubaBiieHns (BLIYUTAHUA) 21T K aDTYMEHTY, TO CHHYC (KOCHHYC)
J1000r0 M3 yYKa3aHHBIX BBINIE APTyMEHTOB HETPYAHO CBECTH K

T T
CUHyCy (KOCHHYCY) apryMeHTOB E—Ot, §+0t, T -0, T+ 0,
3n
2
MeHAA (GopMyJsl cuHyca (KOCHMHYcCa) CyMMBI (Pa3HOCTH) ABYX
YTJIOB.

-a, 3—2" + 0., KOTOpbIe MOYXHO IIPMBECTH K apTyMEeHTY O, IIpH-
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Brinuinem Bce 12 hopMyJ1 aJjis yKa3aHHBIX BBIIIE IIIECTH ap-
ryMEHTOB:

. T . .
sm(— 01)— coso, sin (5 + a) =cosqo, sin(t - o) = sina,

n N
cos (E—Ol] =sina, cos (% + Ol) = —sino, cos(mt — O) = —cos .,
Sln(
(3

. 3 :
oS 7—(1] = —sina, cos (71‘ + 01) = sina, cos(n + )

Nl%’

. 3n . .
)= -Cos O, s1n(7 + 01] = —cos ., sin(t + a) = —-sina,

a

—COs 0.

Bce 3Tt popMyJsIBI MOKHO 3aIIOMHHUTH C IIOMOII[LI0O MHEMO-
agyeckoro mpasmial. J[JIs 5TOro Hafo HAYYHTHCA ONPENEIATH:
1) HaO M MEHATH CHHYC Ha KOCHHYC MJIHA KOCHHYC HAa CHHYC;
2) Hafi0 1 B TIPABOii YaCTH (POPMYJILI CTABUTH 3HAK «—».

1) Ecan mepBoe cilaraeMoe apryMeHTa % HJIH 37“, TO B Ipa-
BO YacTH (POpPMyYJIEI HAO 3aMEHHTh CUHYC Ha KOCHHYC (KOCH-
Hyc Ha cuHyc). Eciu mepBoe cjaraemMoe aprymeHTa T, TO MEHATH
cuEyc (KOCHMHYC) He Hajuo.

2) B mpasBoii yacTu ¢GopMyJibI HAAO IIOCTABUTH 3HAK «—»,
TOJIBKO €CJIM JJISL OCTPOro yrJa (. 3HaueHne cuHyca (KOCHHyca) B
JeBoM YacTu (OPMYJIBI OTPHUIATEILHO.

IIpumep 1. Beruucaum A = cos (l—én-"' 0!] + sin(-5m - @),
ecan sina = -0,1.

Pemenne. A = cos (4n+%+a)+ sin (-6n + ©t - ) =

2

Teneps MOYXHO IPHUMEHHUTL GQOPMYJBI KOCHHyCA CyMMBI U
CHHyCa Pa3HOCTH ABYX YTJIOB:

A= cos 3T coso — sin 3"
2 2

= cos (3” aj + sin (t — a).

sino + sinTtcoso — sinocosT
=0-coso—(-1)-sina + 0 -cosa —sino - (1) = sina + sino=
= 2sina.

Tor ke pe3yJbTaT MOKHO MOJYYHUTh C IIOMOIILI0 MHEMOHU-
YeCKOro IpaBHJIA:

A =sino + sino = 2sina.

!HasBaHue mpaBHMja IPOMCXOZUT OT IPEeYeCKOTO CJIOBA MNé-
monikon (LvEpovikov), 03HAYAIOIIETO HCKYCCTBO 3aIIOMUHAHUS.
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Tak kak sino = -0,1, to 2sina = 2 - (-0,1) = 0,2
Otser. —0,2.

2sin(n + o) + sin(3—27t - a)

ITpumep 2. Beruncaum ecau tgo = 3.

b
cos(n+ o) — 4cos(§ + a]

2sin(n + o) + sm(a—'t - a] .
2 — —2sina — coso

Pemenne. —.
—coso + 4sina

cos(m+ a) — 4cos(§+ a)

Tak xak tg o = 3, To cosa # 0. PazngesuM 4uCINTENb U 3HA-
—-2sina — cosa
—coso + 4sino
IIOJIyYE€HHOr'0 BEIDAYKEeHUs:

MeHaTeJlb npoﬁn Ha COSO M BBIYHMCJIMM 3HaA4Y€HHE

—-2sina—cosa _ -2tga-1 _ -6-1 _ 7

—-coso + 4sina -1+ 4tgo -1+12 11°
Orser. — .

11

28*. Cymma v pasHOCTb CHHYCOB U KOCUHYCOB

Hnsa nr00bIX yrioB o u § cipaBeAJIuBLI (POPMYJIBI:

sina + sinf = 25ingg—ﬂ cosotzB )
sino — sinf = 2sinmz;b cos%ﬁ, (2)
coso + cosfP = 2cosTB cosmzI3 @3)
coso — cosf = —2sin ¢ ;B sin®-* 3 B 4)

IIpumep 1. 3anuineM B BUAe IPOU3BEACHUA:
a) A = sin80° + sin40°; 6) B = cos 80° — cos40°.
Pemenmne. a) Ilo dopmy.e (1)

. 80°+40° 80° — 40°

A = 2sin 5 cos—
= 22—‘/5 cos 20°= /3 cos 20°.
6) ITo popmye (4)
80°+40° ., 80°-40°

B = —-2sin 3 sin 2 = —2sin 60°sin 20°

_2_'2£ sin20° = —+/3 sin 20°.

=2sin 60° cos 20° =

Otser. a) J3 cos20°; 6) -3 sin20°.
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IIpumep 2. Briuucaum

C = sin 130° — sin 10° — cos 100°— cos 40°.
Pemenne. ITo dopmynam (2) u (3)
C= Zsin—130°2_ 107 5o 130+ 107 2+10 — 2cos 1000; 4% cos 10002_ 40°

= g_'zﬁcos 70° — %cos 70° = 0.
Orser. 0.
IIpumep 3. SanuieM B Buie IPOU3BEAECHU
D = sin 31° + sin 25° + sin 19°.
Pemrenne. Ilo popmysnam (1) u (3)

. 31°+19° 31°-19° . .
D = 2sin 3 cos—— + sin 25° = 2sin 25°co0s 6° +

+ sin 25° = 2sin 25° (cos 6° + %) = 2sin 25°(cos 6° + cos 60°) =

= 2sin 25° - 2cos 6 +260 cos 6 _260 = 4sin 25° - cos 33° - cos 27°.

OtBer. 4sin 25° - cos 33° - cos 27°.

29*. ®opmynbl Ans ABOMHLIX U NONOBUHHDLIX YINOB

s sgo6oro yrJa o crpaBeguBbl GOPMYJIBI:

sin 200 = 2sin o cos a, (1)
cos 20. = cos?a — sin2q, (2)
200 _ 1-cosa
in= = ——— 3
sin® TR 3)
20 _ 1+cosa
0S°= = ————, 4
cos?2 5 4)
IIpumep 1. Beruuciaum sin 200 1 cos 20, ecJHu COSOL = —% u
3n
o< ==,
2

Pemieane. 13 ocHOBHOTO TPHUTOHOMETPHUYECKOI'o TOXXOEeCTBa

2
. 2 2 _3) _16
mosy4aeMm, 4ro sin‘o =1 - cos®a=1 - |75 25 Tak Kak

<o < 3—2", To sino. < 0, moaTomy sino = —%. ITo dopmysam (1)

# (2) umeem sin2a = 2sinocosa = 2 - (—%) . (—g] = %,

o= _16__ 7
25 25 25"

cos 200 = cos2o — sin?

. 24 7
TBeT. sin20 = £=, cos20 = — —.
Y 25’ 25
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IIpumep 2. [JokakeM cIpaBeqJIMBOCTL PAaBEHCTBA
2ctga

1+ ctgza

IJIA YIJIOB O, # Tn, rae n—Jwoboe 1ejoe 4YucJo.

Pemeane. 3anumeM sin 200 B Buge Apobu, 3aTeM paspesnM
YUCJINTeNb U 3HaMeHaTeJb Apobu Ha sin?a, Tak Kak sinZo # 0
IJIA O Z tn, Tae n — Joboe 1ejioe Yucio:
2sinacoso  _  2ctgo

sina + cos’a 1+ ctgza ’

4To U TpeﬁOBaJIOCB JAOKa3aThb.

sin2a =

sin2a =

IIpumep 3. Briuuciaum sin% u cos%, ecau coso = —0,28 n
3n
<o < —.
2

Pemenue. ITo dopmysam (3) u (4)

20 1-cosa _ 1+0,28
1 2= = ’ = 4
sin” 3 5 5 0,64,
cosz—q= 1+coso _ 1-0,28 _ 0,36.
2 2 2
Tak kak 1l:<0t<12"-, TO g<%<%", IIO3TOMY sin%>0, a

cos% <0, cIexoBaTeIbHO, sin% =,0,64=0,8, a cos% =

=-,0,36 =-0,6.

Orser. sin—;—‘ =0,8, cos% =-0,6.

30*. NpoussepeHns CMHYCOB U KOCUHYCOB

s n06e1x yriaoB o u  cnipaBeAauBsl GOpPMyYJIbI:

sinocos B = 3(sin (o + B) + sin(o — B)), 1)
cosocosfP = -;—(cos (o + B) + cos(a — B)), (2)
sinasinff = %(cos(a - B) — cos(a + B)). 3)

IIpumep 1. 3anuineM B BUZle CYMMBI UJIM Pa3HOCTH:

a) sin 21° cos 9°; 6) cos 32° cos 28°; B) sin 55° sin 25°.

Pemenue. IIpumenssa mocjezgoBaTeJbHo GopmyJsl (1) — (3),
nMeeM:

a) sin 21°cos 9° = %(sin 30° + sin 12°) = % + %sin 12°;
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0) cos 32° cos 28° = —;—(cos 60° + cos 4°) = i + —;-cos 4°;

B) sin 55° sin 25° = —;—(cos 30° — cos 80°) = @ - %cos 80°.

. 3
Oteer. a) % + —;—sm 12°; 6) i + —;—cos 4°; B) % - %cos 80°.

IIpumep 2. Beruuciaum:

a) A = sin 32°cos 28° — sin 17°cos 13°;
n 51

0) B = cos IECOSEE sin ﬁsmﬁ

Pemenue. a) Ilo dpopmyJe (1)
A= (sin 60° + sin 4°) - %(sin 30° + sin 4°) =

=%(sin 60°+ sin 4°— sin 30°— sin 4°) = %(sin 60°— sin 30°) =

=1

2

[£-4)- 82

2
0) Ilo popmynam (2) u (3)

B=1[cos(3%+ %) 4 cos(38- )| - Llcog(Tm_5m)_
2 16 16 16 16 2 16 16

Tr |, 51 1 T T T 3n
- L4 = =|cos=+cos— —Ccos =+ cos —| =
c03(16+16ﬂ 2[ 4 8 8 4]
= 1(cosEtcos3n| = L{32 _V2)_p,
2 4 4 2| 2 2
Orser. a) ﬁ“;s) 0.

31. A6conioTHas U OTHOCUTEJSIbHASA NOrPeLWHOCTH

IIpumep 1. Haiinem npubiamxenue yucia 0,041953 ¢ Tou-

HOCTBIO:

a) 0 BTOPOro pa3psza Iocje 3alaTod ¢ HeJOCTaTKOM;
0) 1o TpeThero pa3psjaa I0OcJje 3alATONH ¢ H30BLITKOM;
B) [0 4EeTBEPTOro pa3psja Iocjie 3alTOM ¢ OKpPyTJeHHueM.

Pemienne. a) 0,041953 = 0,04;
0) 0,041953 =~ 0,042;
B) 0,041953 = 0,0420.

IIpumep 2. Oxpyrium yucio 0,041953 ¢ TouHOCTHIO:
a) 1o ABYX 3Haydalux nudp;

6) mo Tpex 3HAYaIIUX IUODDP;

B) KO YeThIpeX 3HaYaIuXx nudp.
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Peurenne. a) 0,041953 = 0,042;
6) 0,041953 =~ 0,0420;
B) 0,041953 = 0,04195.

IIpumep 3. Haiigem aGCcoIIOTHYIO IIOTDEIIHOCTh IIPUOJIHKe-

HUA:
a) 3,1415926 = 3,14; 6) 0,00497 = 0,005;
B) 4,691 - 106=5 - 106; r) 8,346 - 10°6=8,3 - 107S.
Pemienne.

a) |3,1415926 — 3,14| = |0,0015926| = 0,0015926;

6) [0,00497 — 0,005| = |-0,00003| = 0,00003;

B) 4,691 - 106 — 5 - 106 = |4,691 — 5| - 106 = |-0,309| - 106=
= 0,309 - 106 = 3,09 - 105;

r) |8,346-1076 — 8,3-1076| = 8,346 — 8,3|- 1076 =
=|0,046|- 106 = 0,046 - 106 = 4,6 - 1078.

IIpaBujia OL€HKH OTHOCHTEJBHBIX NOrPENIHOCTEIH:

1. Eciiz 3aMeHUTh IM0JIOKUTEJbHOE UHCJIO ero IIPNOJINKeHH-
€M C TOYHOCTBLIO O k-ii 3Hadalei nmudpbl ¢ HEAOCTATKOM, TO
OTHOCHTeJIbHASA IIOTPEHIHOCTh NPUOJIMIKEeHUsA He IIpeBBIIIaeT
107 - 1),

2. EcJIu 3aMEeHHUTH HOJIOMKUTEJIbHOE YHUCJIO ero NpuoIniKeHn-
€M C TOYHOCThIO A0 k-ii 3Hauamieil UPPHI ¢ OKPYriI€HHEM, TO
OTHOCHTEJIbHASA MOTrPEIIHOCTh HNPHUOJIMKEeHUs He IPeBBINIaeT

1 . 10-k-1)
> 10 .

IIpumep 4. OLeHEM OTHOCHUTEJLHYIO IIOrPEIIHOCTh IIPU6IH-
JKeHHUA:
a) 5,888 = 5,8; 6) 5,888 = 5,89.

Pemenmne. a) 5,8 — aro npubaunrxkeHue uucia 5,888 ¢ Hemoc-
TaTKOM (06e3 OKDYIJIeHHsI) C TOYHOCTHIO IO BTOPO¥ 3Hauallei
nudphl, HO3TOMY IO IpaBuiy 1 OTHOCHTEeJbHAsd IIOTDPEIIHOCTb

5,888 - 5,8 o
IpUGIMIKeHUA |58—88|| He mpeBeimaer 107C-1) = 0,1, 1.6
5,888 - 5,8
" 1<0,l1.
b.8ss[

0) 5,89 — sTo npubamxenne yucaa 5,888 ¢ okpyrieHuem ¢
TOYHOCTBIO O TpPeThell 3Haualnei mudpel, II03TOMY IO IIPaBH-

5,888 - 5,89
JIy 2 OTHOCHUTEJIbHASA IIOTPEITHOCTD IIPUOIMIKEeHuA 5888 He

1.10°6-D= 5,888 - 5,89
IpeBBINIAeT 10 0,005, T.e. _IE,,ST 0,005.
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32*. NpubnuxeHns CyMmbl, pasHOCTH,
Npou3BefeHUs U YaCTHOro uYucen

IIpu omeHKe CyMMBbI, Da3HOCTH, IIPDOM3BEAEHUA UM YaCTHOI'O
qHCce I0JIB3YIOTCA CJEAYIOIIUMY IIPaBAJIAMMU:

1. AOcoJsfoTHasi HMOrPEeNIHOCTh NPUOJIMIKEHUS CyMMBI HJIH
PasHOCTHL ABYX YHCeJ He IPEeBBINIAET CyMMBI aOCOJIOTHBIX IIO-
rpeurHocTeil MpUOJIHUIKEHUH 9TUX YHUCeJI.

|(a+b)—(a+5)|<|a—a|+|b—5
(@a-b)-(@-b)|<|a-a|+|p-b]

2. AGCoJIIOTHAA MOTPEIIHOCTE NMPUOJIHNMKEHNA CYMMbI KOHEY-
HOTO YHCJIa cJIaraeMbIX He IIPeBLIIIaeT CyMMbI aOCOJIIOTHBIX IIO-
rpelrHOCTe# NMPUOJIHMIKEHUH 9TUX cjaraeMbIX.

la+b+ ...+ 2)-(@+b+...+ 3)|<la-al+ p-b|+... +| - 2.
3. OTHOCHTEIPHASA MTOTPEITHOCTEL NPUOIMIKEeHUs IIPOU3BeLe-
HUS WIN YACTHOTO YKCeJI He IIPEBHIIIaeT CYMMBI OTHOCUTEIBHBIX
NOTPELIHOCTEeH IIPUOJIMIKEeHNI 3TUX YHCceJl.
|ab—¢75| <|a—5,+|b—l;|,
ab | | al 7671

.
?

Sl

a
b

o |R

IIpumep 1. OneHuM abGCONIOTHYIO NOTPEHIHOCTH NpuGJIu-
KEHHOr'0 paBEeHCTBAa:

a) 13,954 + 7,3297 = 13,9 + 7,3;

0) 0,34574 - 0,03157 = 0,35 — 0,03.

Pemienne. a) AGCOJIIOTHBIE IIOTPENIHOCTH IPUOIHIKEHUH
IepBOro0 X BTOPOTO CJIAaraeMbIX He IIPEBOCXOAAT COOTBETCTBEHHO
0,1 n 0,05. CrenoBaTesibHO, a0COJIOTHAS IIOTPENIHOCTD IPHOIN-
*KeHHOro paBeHCTBa He npeBocxozut 0,1 + 0,05 < 0,2 (o npa-
Baty 1).

0) AGCoJIIOTHBIE MOTPENIHOCTH NPUOJINIKEeHUN U yMeHbIlIae-
Moro, ¥ BeIuMTaemoro He mpeBocxoaaT 0,005. CiexoBaTesbHO,
abcoIOTHAA IOrPEelIHOCTh NPUOJIMKEeHHOTO pPaBeHCTBa He IIpe-
socxozur 0,005 + 0,005 = 0,01 (mo nmpasuay 1).

Orser. a) 0,2; 6) 0,01.

IIpumep 2. OueHuM abCOIIOTHYIO IOTPENIHOCTh IPUGJIH-

KEHHOI'0 PaBEeHCTBA:
a) 13,954 + 7,3397 + 15,856 + 2,382~ 13,9+ 7,3 + 15,8 +
+2,3;
6) 13,954 + 7,3397 + 15,856 + 2,382 ~ 14,0 + 7,3 + 15,9+
+2,4.
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Pemenune. a) AGCOMIOTHBIE MOTPEITHOCTH NPHUOJIHUIKEeHUH
cjaraeMbIX He IIpeBocXoaAT coorBercTBeHHo 0,1, 0,05, 0,1 u
0,05. CiaemoBaTesibHO, a0GCOJIIOTHAsA MOTPEHIHOCTH IPHOJIMIKEH-
HOro paBeHcTBa He npesocxoaut 0,1 + 0,05 + 0,1 + 0,05 =0,3
(mo nmpasuiy 2).

6) AOcoJloTHBIEe IOrPEHIHOCTH NPUOJIMKEHUN KaKIoro s
caaraeMblx He npesocxogATr 0,05. CiaexoBaTenbHO, abcoJroTHAA
MOrPeIIHOCTh NPHOGJIMIKEHHOI0 pPaBeHCTBA He IIPEBOCXOLUT
0,05 -4 = 0,2 (mo npasuay 2).

IIpumep 3. O11eHUM OTHOCHUTEJIbHYIO IIOrPEUIHOCTh Ipubn-
JKEHHUA:

a) 12,(73) - n = 12,7 - 3,14;

6) 4,(85) : 19,(28) = 4,86 : 19,3.

Pemrenune. a) Mb1 B3AIu npubJInKeHUsA MHOYKUTEJIEH C Tpe-
Ms 3HAYAIIUMHU HUPpaMu ¢ OKPYriIeHueM:

12,(73) = 12,7373... = 12,7; n = 3,1415... = 3,14,
TOrZa OTHOCHUTEJbHAA IOTPEIIHOCTh NPUOGIMIKEHUA KasKA0ro
MHOYKHUTEJIS He IIPEBOCXOLUT % - 103~ = 0,005, a oTHOCHTEH

Hafd IOrpelIHOCTb NpUOJIMKeHusa npousdBeneHuda 12,(73) - n =
=12,7 - 3,14 "e npesocxoaut 0,005 + 0,005 = 0,01 (1o mpasu-
ay 3). Ecau oxpyriuMm npoussegenme 12,7 - 3,14 = 39,878 =
=~ 39,9 ¢ Tpema 3HavamMMHu HuppamMH, TO OTHOCHTEJILHAas I0-
rPeIIHOoCTs 3TOoro npubamieHusa He npeswsicuT 0,005. IToatomy
OTHOCHUTEJIbHAA MOrPeIIHOCTs npubiamxenua 12,(73) - n = 39,9
yBeaunuuntca Ha 0,005 u cocrasur 0,01.

6) MbI B3AJM IIPUOJIMIKEHNUSA AEJUMOrO M JeJINTeJIA C TpeMs
3HAYAIUMH HUPPAMHU C OKPYIJIeHUEM:

4,(85) = 4,8585... ~ 4,86; 19,(28) =~ 19,2828... = 19,3,
TOrZa OTHOCHTEJbHAA IOrPEIIHOCTh NPUGIMIKEHUA KasKAoro
4Ypcja He IPEBOCXOLHUT % - 107G~ = 0,005, a oTHOCHTEbHAA

MOTPEIIHOCTh NpubiankeHusa yactHoro 4,(85) : 19,(28) =~ 4,86 :
: 19,3 e npesocxoxur 0,005 + 0,005 = 0,01. Oxpyriaum uact-
Hoe 4,86 : 19,3 = 0,2518... = 0,252 ¢ TpeMa 3HAYAIIUMHU IAD-
pamu. OTHOCHUTeJIbHAS MOTrPEIIHOCTh 3TOro NPUOIMIKEeHUA He
npesocxoaut 0,005, mosaToMy OTHOCHUTeJbHaAd IIOrPEIIHOCTh
npubaunxenus 4,86 : 19,3 = 0,252 yseaununrca wa 0,005 u co-
crasut 0,015.
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paspen 1l
CamocrositenbHbie paboTbi

C-1 JluHeNHble HEPABEHCTBA C OQHUM HEU3BECTHbIM

I eapuanm
1. Pemminre HEepaBeHCTBO:

a) 6x — 2 < 2x + 6; 6) x — 14 < 3(x + 2);

B) 5(6x + 1) > 2(156x +3) - T7; r)4(x—9) > 3(x + 3) + x.
2. Pemtute HepaBeHCTBO:

a) (\/5 +1)x >4 + 2\/5 U yKa)XUTe ero HauMeHbIlee IeJioe
pellieHue;
6) x—-3 _3x-2 < -3x+6
2 5 10
pelleHue.
3. Haitaure manboiibiliee 1ejioe 3HaAUYEeHHE X, IIPU KOTOPOM pas-
11-x u 12-x
8 4

U YKaXXHUTe ero HaubOoJbIIEe neJjoe

HOCTH ApobGeii oTpHIATeJbHA.

II éeapuanm

1. Pemintre HepaBeHCTBO:
a) bx — 4 < 2x + 5; 0) x — 5 < 4(x — 2);
B)4Bx +1)>6(38x —-2)+ 7; r)bx—-4)> T(x—-1) - 2x.
2. Pemmnte HepaBeHCTBO:
a) (\/E +1)x <3+ 2\/5 U yKa)KuTe ero HauboJiblllee 1ejoe
pellieHue;
6) x-5 _ 2x-4 _ -2x+1

) 3 > 6 U YKaXHUTe €ro HaunMeHbIIIee I1iejioe

pelileHue.
3. Haiinure HamboJbIllee 1leJI0e 3HAUYEHHE X, IIPU KOTOPOM CyM-
15-x - 3-x

5 10

IIOJIOYKHUTEJIbHA.

Ma apoleit

III eapuanm

1. PeuiuTe HepaBeHCTBO:
a)4dx - T7T<x+ 3; 6) Tx — 4 < 5(x + 4);
B) 5(4x — 1) > 10(2x — 1) + 4; 1) 6(x — 9) > 8(x — 3) — 2x.
2. PemtuTe HepaBeHCTBO:
a) (\/'7 -3)x > 16 — 67 u YKa)XHUTe ero HamboJIbIlee Iiejioe
pellleHue;
x-2 bx+1 _-13x+3
6) 4 3 < 12
pelleHue.
3. Haiignre HamMeHblIIIee 1iejioe 3HaueHue X, IPH KOTOPOM CyM-

8-x u 3-x
4

U YKaQXXHUTE ero HanMeHbIlIee 11eJjioe

Ma napobeit

OoTpuLaTeJIbHa.
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1V eapuanm

1. Pemnute HepaBeHCTBO:
a) 5x-3<x+9; 6) 8x — 2 < 6(x — 3);
B) 6(6x — 5)>4(9x—-T7)—-8; 1) 7(x—9)>9(x - 3) - 2x.

2. Pemrnre HEpaBeHCTBO:

a) (\/g -3)x <17 - 6\/§ M YKa)XKHTe ero HauMeHbIIlee I[eoe

pellleHue;
6) = ; 4_ 4x5_ T < _111x5_ 6 u YKaXXHuTe ero HauboJbIee IIesoe
peleHue.

3. HaiimuTe HanMeHblIIee 1ejioe 3HAYEHWEe X, IIPH KOTOPOM pas:

HOCTBb Jpobeit 2_Tx 4-x

IIOJIOKUTEeJIbHA.

C-2* JiuHenHble HEPABEHCTBA C NAPAMETPOM

I eapuanm

1. IIpu KaKoM 3HaUEHUH IIapaMeTpa a HepaBeHCTBO ax > 9x +6
He HMeeT pelneHuii?

2. Ilpu xaxoM 3HAUEHHUH MapaMeTpa a pelleHHneM HepaBeHCTBA
ax < 3x + 6 saBiaseTcsa Jg0boe HelCTBUTEJIbHOE YHCJO?

3. Ilpn xa’XaoM 3HAaUYEHUM IIapaMeTpa a4 pelInTe HepPaBeHCTBO
ax + ba <4 - 6x.

II éapuanm
1. IIlpu kaKOM 3HaUYEeHHUH IIapaMeTpa @ HepaBeHCTBO ax < 8x -1
He MMeeT pelueHui?

2. Ilpu KaKkoM 3HAUEHWHU IapaMeTpa a pellleHHeM HepaBEeHCTBa
ax > 4x — 5 aBiasieTcsa J1000e NeMCTBUTEJILHOE YHCJIO0?

3. IIpn xa)XgoM 3HAYEHWH IIapaMeTpa a pelInuTe HepaBeHCTBO
ax — 6a > bx + 3.

I1I eapuanm

1. Ilpu kaKoM 3HaUYEHUU lIapaMeTpa a HepaBeHCTBO ax > Tx + 8
He UMeeT pelneHuii?

2. Ilpu KaKOM 3HAUEHWM [apaMeTpa d pellleHueM HepaBeHCTBA
ax < bx + 4 aBiasercsa Jb6oe AeHCTBUTEJbHOE UHCJI0?

3. Ilpn xa’xX0M 3HAUEHHH IIapaMeTpa @ PelInuTe HepaBeHCTB
ax + Ta <2 — 4x.
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IV eapuanm

1. IIpn kaKOM 3HaYeHMH IIapaMeTpa @ HepaBeHCTBO ax < 6x — 9

HE UMeeT pelreHni?

2. [Ipy xaxoM 3HaUYeHHUHU [IapaMeTpa @ pellleHHeM HepaBeHCTBAa

ax > 6x — 3 aBasAercsa J0060e AeHCTBUTEJbHOE YHCJIO?

3. Hpn KaXXaoM 3HaA4YeHHUHU IIapaMeTpa a pemnuTe HepaBeHCTBO

ax — 8a > 3x + 1.

Cc-3 Cucrembl NMHEHHbIX HEPABEHCTB C OAHUM
HEeN3BeCTHbIM

I eapuanm

Pemnte cucremy HepaBeHCTB (1 — 4):

1 5-3>3x+1, 2x+11>5x -4,
"18x+2<-x+138. “15x+6<x-2.
2x+3
g [Tx=9>5x+1, 4 2x —1> ===,
‘l4x -3 < x—6. ) 215+5>x_2.
II eapuanm
Pemnre cucremy HepaBeHcTB (1 — 4):
Tx—-2<4x+1T, 2 3x-5>Tx+3,
"19x -7 >5x+ 2. " Tx-8>4x+71.
2x+4
g 8x—-9>5x+3, 4 x—1>=,
" |7x-1<b5x-5. ) 4x2+7>3x_1.

IIT eapuanm
Pemure cucremy HepaBeHCTB (1 — 4):

1 {13x—10<8x+5, {4x—7>6x—1,

10x - 11> 6x — 4. 5x +3 <8x-3.
x—4<x—2
3 4x—-11>-x-1, 4 5 3’
*|Tx-5<4x+1. . x_1<3x—1.
7

3 Moranos
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1V eapuanm

PemuTte cucremy HepaBeHCTB (1 — 4):
1 {12x—9<7x+11, 2 {5x+4>—8x—5,

11x-13>T7Tx - 4. 3x—-9>Tx—-1.
x—3<3x—3
3 3x—-10>-x+2, 4 3 5
*|8x—-T7<3x+8. “l2x+1<Xt2,
C-4* Cucremn! nMHEWHbIX HEPABEHCTB

C NaApameTpom
I sapuanm

1. Ilpu xKaKuX 3HAUEHHMAX [IapaMeTpa @ CHCTeMa HepaBeHCTB
2x - 3a >4,
{4x +5a<6
coBMecTHAa?

2. Ilpu KaKuX 3HaUEeHUAX [apaMeTpa a YMCJo 2 ABJIAETCA pelle-
3>5x—a,

HHEeM CHCTEMBbI HEPABEHCTB
p {—3 <3x+a?

3. Ilpu KaKuX 3HAUYEHHUAX MapaMeTpa a uucJja 4 u 6 ABIAOTCA

PellIeHUuAMHU CHCTEeMbl HEPABEHCTB x—2a<3,
2x —a>3?

II eapuanm

1. IIlpu KaKuX 3HAUYEHHAX IapaMeTpa 4@ CHCTeMa HepaBEeHCTB
4x - 5a > 6,
{6x +7a<8
coBmecTHa?
2. Ilpun KaKuX 3HAUYEHHAX IIapaMeTpa a 4Yucjio 2 ABJIAETCA pe-

1> 2x - 3a,

IIeHWeM CHCTeMbLI HePaBEHCTB
—-7<2x+ a?

3. Ilpu KakuxX 3HAUEHHAX IapaMeTpa a yucja 3 u 5 ABJIAITCA
peLIeHNAMU CHUCTeMbI HePaBEeHCTB x ~2a <86,
3x—a>8?
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Il sapuanm
L. IIpy kakux 3Ha4YeHUAX llapaMeTpa a CHCTeMa HEPaBEHCTB

{3x ~4a <35, | econmecrHa?

S5x+6a>"7

2. [Ipy kakux 3HAUEHMAX IlapaMeTpa a YHCJO 3 ABJIAETCA pe-
—3>4x - 2a,

-4 <5x+ 2a?

3. IIpn KaKuX 3HaYeHMAX IIapaMeTpa @ 4ucia 3 U 5 ABIAIOTCA
2x - 3a < 4,

2x+a>>5?

IDIeHNeM CHCTEeMbl HepaBEeHCTB {

pellieHnAMHN CHCTE€MBI HEPABEHCTB {

IV éapuanm
L. [Ipn kakux 3HAYeHHAX IlapaMeTpa @ CHCTeMa HepaBeHCTB

{gz _:_ gz Z Z)’ HecoBMecCTHa?

2. [Ipy KaxkuX 3HAUEHHMAX IIapaMeTpa @ YHCJIO 3 ABJAETCHA pe-
-5>3x - 4a,

-6 <4x+ a?

3. [Ipn Kakux 3HaAUEHHAX apaMeTpa a 4yucja 3 u 4 ABIAIOTCA

4x+ 3a <9,
3x+a>6?

HIeHNeM CHUCTEMBblI HEPpaBE€HCTB {

pellIeHuAMHA CHCTEeMbl HEPABEHCTB {

C-5 HepaseHcTBa BTOpO# cTeneHu

I sapuanm

Pemure HepaBencTso (1 — 3):

l.a) x2+ 6x + 5 > 0; 6)%x2—%x—5<0.
2.a) x2—6x + 9 > 0; 6) 2x2 + 32x + 128 < 0.
3.2)x2— 2x + 3 > 0 6) —3x2+ 4x — 2 > 0.

II sapuanm
Pemnre HepaBsencTso (1 — 3):

La)x2— Tx + 6 > 0; 6)§x2+x—%<o.
2.8) x2+ 10x + 25> 0; 6) 3x2— 24x + 48 < 0.
3.a)x2+§x+§>o; 6) —4x2+ 5x — 2> 0.
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111 eapuanm

Pemure Hepasenctso (1 — 3):

1.2) x2+ 8x + 7 > 0; 6) %2~ 3% — 6 <0.

2.a) x2-8x + 16 > 0; 6) 3x2+ 30x + 75 < 0.
8.2)2x2-2x+1>0;  6)-3x2+7x-2>0.

IV eapuanm

Pemure wepaBenctso (1 — 3):

1. a) x2— 9x + 8 > 0; 6) sx2+ 3x -4 <0.
2.a)x2—12x + 36 >0; 6) 4x2+ 24x + 36 < 0.
3.a)2x2+x+§>0; 6) —6x2+ Tx — 3> 0.

C-6* HepaBeHcTBa BTOPO# CTENeHU € NAPAMETPOM

I sapuanm

1. JIna xaXXaoro 3sHaYeHHWs MapaMeTpa a pelInTe HepaBeHCTBO
x2-(4 + 8a)x + 12a < 0.

2. [lna Ka)XIoro 3HaYeHWs IApaMeTpa a pPelluTe HepaBeHCTBO

x2-(8a-2)x+2a%2-a-3>0.

3. YKaKuTe Bce 3HAUYECHHUS IIapaMeTpa m, IPH KaXIOM M3 Ko
TOPBIX JII000O€e UYHCJIO0 fABJAETCA pelIeHueM HepaBeHCTBa
x2-5x+ m>0.

4. HaiiguTe Bce 3HaUeHHUs IapaMeTpa @, IJIs KaKIOro U3 KO-
TOPBIX MHOKECTBO pellleHHil HepaBeHCTBa x2 — (5a + 5)x +
+ 6a2 + 15a < 0 comepxkuT orpesok [1; 3].

II eapuanm

1. Insa xaXAoro 3HauyeHUA [lapaMeTpa 4 PelInuTe HepaBeHCTBO
x2- (3 + 4a)x + 12a > 0.
2. [InA KaXIoro 3HauYeHWs IIapaMeTpa @ pelluTe HepaBeHCTBO
x2-(4a - 8)x + 3a2-5a + 2 < 0.

3. YKaxkuTe Bce 3HAUEHUA IIapaMeTpa M, HIPU KaXXIOM H3 KO-
TOpPBLIX JI00OE YHCJI0 SABJIAETCA pelleHHeM HepaBeHCTBa
x2-6x +m>0.

4. HaiiguTe Bce 3HaueHHUA IIapamMeTpa @, IJd KaXXIOro U3 KOTo-
PBIX MHOXKECTBO pellleHHH HepaBeHcTBa x2 — (5a — 5)x +
+ 6a2 - 10a < 0 comepsxur orpesok [1; 2].
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III sapuanm

1. lna xakaoro 3HaYeHHA IIapaMeTpa @ pPelInTe HepaBeHCTBO
x2- (2 + 5a)x + 10a < 0.
2, Insa xa)kaoro 3HadeHUs IapaMeTpa @ pelluTe HepPaBeHCTBO
x2—-(4a + 3)x + 3a2+ 5a + 2> 0.
3. YkakuTe Bce 3HaUeHUs ImapaMeTpa m, IPH KaXIOM H3 KO-
TOpHIX JII000€e UYHCJIO ABJAETCA pellleHueM HepaBeHCTBa

2 - mx + 25 > 0.
4. Hajixnte Bce 3HaueHWs IapaMeTpa a, AJd KaXKAOTO U3 KO-

TOPBIX MHOKECTBO pellleHHii HepaBeHcTBa x2 — (7Ta — 5)x +
+12a2 - 15a < 0 cogepsxuT oTpesok [9; 10].

IV éapuanm

1. lna Kaxmoro 3HaYeHMsA IapaMeTpa @ PElINTe HepPaBeHCTBO
x2-(5+ 2a)x + 10a > 0.
2. lna xa)kmoro 3HauYeHUsA IApaMeTPa @ PelIUTe HepaBeHCTBO
x2-(Ba+2)x+2a2+a-3<0.
3. VkaskuTe Bce 3HaUeHHUsA IapaMeTpa m, IIPH KajKAOM U3 KO-
TOpHIX JI060€e YHCIO ABJSAETCH pelIleHHeM HepaBeHCTBA

x2— mx + 36 > 0.

4, Haifinure Bce 3HauUeHHUsA IlapaMeTpa a, AJA Ka)KAOro M3 Ko-
TOPHIX MHOJKECTBO pellleHHWil HepaBeHcTBa x2 — (Ta + 5)x +
+12a2 + 20a < 0 cozepxkuT orpesok [5; 8].

c-7 PauuoHanbHble HEpaBeHCTBA

I sapuanm
Pemmnte mepaBerncTBO (1 — 3):
La)(x+ (x - 9HBx - 6)<0; 6) Zr1>0,

-19 ; x*+4x+6
2.2) 2x+3<0’ 6)ﬂ<0'
3. a) i:i>——i:;, 6) (x - 3)(x2— 2x + 8) > (x - 3)(x2+ x — 4).

Il égapuanm
Pemure HepaseHcTsBo (1 — 3):

Lo+ 2)x - 3)2x - 2)>0;  ©6) Z-1>o.
- 2
2.9) 4xil5 > 0; 6) %< 0.
3.2) i_z > i:g, 6) (x— 2)(x2 - 3x + T) > (x— 2)(x2 + x — 5).
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I1I eapuanm
Pemunrte vepasencrso (1 — 3):
l.a)(x+3)(x-2)8x-9)<0; 6)2"1s0.

x+4
-15 x? - 10x + 26
<0; x - 0x+2o
2.8) 5;56 % R T

3.a) =45 275, 6) (x- 5)x2— 4x + 9) > (x — 5)(x2+ x — 6).
x—-5 x—4

1V eapuanm

Pemure vepaBencrso (1 — 3):
1. a) (x + 4)(x — 1)(4x — 16) > 0; 0)

—45

5x+1 > 0.
x—-5

2
6)x +8x+18<0

3. a)" >25 0) (x-4)(x? - 5x +8) > (x - x>+ x - 4)

C-8* PauuoHanbHbie HEpPABEeHCTBA (NpoaomMxeHue)

I eapuanm

Pemure HepaBeHcTBO (1 — 3):

2
1. a) (x2 - 9)(x2 + 2x + 1) < 0; 6)%‘50.

> 9. 6)(x2-6x +8)%2< -x2+ 6x — 8.

3-x

+ x+3 2x -18,
3. a) {x+2} [x—2 -4 ’

6) (x2 - 2x — 7)2 < (x2 - 6x — 3)2.

11 sapuanm

Pemute HepaBeHcTBo (1 — 3):

2
1.a) (x2- 16)x2 - 4x +4) < 0; 6) Z_2-2>0.

2 -
2. 2) =>4 6)(x2—10x+24)2<—x2+ 10x - 24.

-x
3 a) x—22+ x+2 2x —8
: x-3 x+3 2-9’
6) (x2—- x — 19)2 < (x2- 3x — 11)2.
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III eapuanm

Pemunte HepaBeHcTBo (1 — 3):

2
La)(x2+ x — 12)(x2- Tx +12) < 0; 6) % If;12>0.

2x2 __3_2._- 2 2 a2 _
28) > 5 6) (¢%+ 10x + 24)% < —x% - 10x — 24.

—32 +32 2x% - 18
x x x

3a + > M
’ )(x+4] [x—4] x*-16"’

6) (x2+ 3x — 10)2 < (22 + x — 6)2.

IV eapuanm

Pemure HepaBencTBo (1 — 3):

lLa)(x2+ x — 6)(x2- 6x + 8) <0; 6) x2-3x4—4 ~0.
<-4

2.0) 25> 18, 6) (x2+ 6x + 8)2 < —x2- 6x - 8.

x—-3 3
42 aY_ 2:%2-32
x+ x - x° -
+ > .
3'a) {x+3] (1_3] x2_9 ’

6) (x2 + 3x — 18)2 < (x2 + x — 12)2.

C-9* Cucremb! pauMOHANbHBIX HEPABEHCTB
P
I eapuanm
Pemure cucremy HepaBeHcTB (1—3):
(x +3)(x—4) >0, §;3<0,
1. a) x=5 _ 6)<xJr5<0
x+5 x—7 .
(2 _
5x-4<0, 2’;2+93>0,
Z.a) 921?16<0; %) il_<0
* 22 -2x-8 ’
nmn 1 x22—25>2x2—25’
3.8){2x+5 2x+5’ 6) { ¥ -4 -4
Mx-1<6x+1; £+1002 _ x-1005
| 3x—-8 3x-8
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II eapuanm

Pemure cucremy HepaseHcTB (1-3):

(x +1)(x - 2) > 0, 222 <o,
a) 0)
- = 5 x+4<0
x+2 Z-9 .
2 _
Tx-3<0, (12_4>0,
a){_14 _ 6)<3"3+_23
1622 -9 —=X—° <.
x2+x—12
—16 3x-16
9 >L’ x xz ’
8.a){5x+2 bx+2 6) £-9 -9
19x —1<Tx +2: x+1001 _ x-1006
’ 4x-15  4x-15

111 éapuanm

Pemure cucremy HepaBeHCTB (1—3):

-2
(x + 2)(x—5)>0, =—5<0,
1.a) {z+3 . 6)<x+4<0
x-8 Z-6 .
9x-7<0, "22;365>0,
2.2){ 16 _,. 6) 3% *0
3612—25 ’ 2x—14
x2+2x—35
2x2 —49 x—49
L>L’ 4 1 42_1,
3.a) {4x+1 4x+1 6) «* x
12x +1<38x +11; x+ 1004  x_1003
| 5x—4 S5x—4

1V eapuanm

Pemnre cucremy HepaBencts (1—3):

j
-8
(x + 4)(x-5)> 0, =% <o,
x+11
a) 1x+6 _ . 6) \x+7
x-17 ’ <0.
x—-3
[ %2 - 49
3x—-4<0, ———>0,
a) 15 <0: 6)<4x2+0,136
25x>-36 LA
x“-5x—-24
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3x% - 64 S x—64

13 9
—_—_—> 2 2 ’
3.a){5x+2 bx+2 6) ¢ 9 -1 9 -1
x—3<8%—1: x+1005 _ x-1002
’ 6x-5 6x-5 "
¢-10 Hectporue HepaseHcTBa
I eapuanm

Pemure HepaBeHcTBO (1 — 3):
1.a)2(5x — 1) + 5(x — 4) < 10 — x; 6) x2-6x +9<0.
2' a) (x+3)(x—4) <O' 6) (x+6)(x_5) <

x-1 ’

(x +2)(x - 4)
P-x-12 5 x* +10x + 25
. /0; 2 0.
S ey 0 —=7 0

II sapuanm
Pemnre HepaBencTso (1 — 3):
1.a) 3(4x — 2) — 4(2x — 3) < 15 + x; 6) x2+ 6x + 11 > 0.

2, 8) G- D=+5) 5 6) EEO==6) <
x+1 (x+4)(x-2)
8o SHETE 50, 6) Z+8x+1l (g,
x-x-2 x“+2

III éapuanm

Pemnre HepaBencTtso (1 — 3):
1.a) 43x — 3) + 3(8x — 2) < 10 + Tx; 6) x2- 8x + 16 < 0.

@x+3)3x-4) L. (x+5)x-3) ¢
2.2) x-1 0; 6) (x+T)(x—-4)
L+2x-15 22 +12x + 37
.8) —5—— 2 0; —a—2>0.
3a)x+2x—3 0 6) x“+11

IV eapuanm
PemuTte HepaBeHcTBO (1 — 3):
l.a) 52x — 4) — 2(4x — 1) < 2 — b5x; 6) x2+ 10x + 28 > 0.

Bz-4)2x+5) 5 (. (x+3)x-5)
2.2) x+1 0; 6) GraE-7)

P-2x-15 x* +14x +50

= 220 <0.
3.0 52 6) Z1xt0 <o
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C-11* Hecrporue HepaseHcTBa (NpoaonKeHue)

I sapuanm

PemunTte HepaBencTso (1 — 2):

-1)2
1.a)(x + 3)%x —4)(x - 2)< 0;  6) m/
2. a) 23— x? —4x+4<0 6) x4_x3<x—1
. x— 1 x x .

Pemmnre cucremy HepaBeHCTB (3 — 4):

= (x+1)(x—-4)>0
3.a){x-3 6){ ¥ -
x? - 6x — 7 < 0; (x — 4)(x - 6) >0.

2 7
x“—4x+4 x—32
e ’

4.8){ =z=+1 6) f2+3
x* +4x-12<0; x-1<—=.

II eapuanm

PemunTte HepaBeHcTBO (1 — 2):

2
1. a) (x + 2)%(x - 8)(x + 4) > 0; 5)%<0

x+1

Z.a)x+x —161+16<0 6)x4+x3< .
x

x+1

PemuTte cucremy HepaBeHCTB (3 — 4):
x-3 o

3. a) x+8 <0, 6) {(x+4)(x—3)§0,
X +6x-7>0; (x—-3)(x—-5)=0.
x*—4x+4 _ x-2>-5
4. a) x+2 06) ;+2
x? + 2x — 15 < 0; x—1<>.
III eapuanm
Pemure HepaBenctso (1 — 2):
2 _ g)(x2 — <0: $>
1. a) (x% - 9)(x%2 — 5x + 6) < 0; 6) 7 6r_7 0.
2 a) x —31: - 26x+ 75 >0 6) x4_3x3<81x—243
' 3—-x x ’
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Pemnte cucremy HepaBeHCTB (3 — 4):

x+3
3.a)[ >0, 5) {(x+1)(x—2) <o,

x+1
2 +3x-4<0; (x — 2)(x - 5) <O0.

P -6x+9 x+52

7 7K —
Ly =rz 0 6) P

2 -2x-15<0; x-1<-=.

IV éapuanm

Pemute mepaBencTso (1 — 2):
x +4x + 4 <O0.

2 _ 2 _ >0:
L. a) (x“ — 16)(x* — 9x + 20) > 0; 6) Tor 18
2 ) x—2x2 fx+18 >0 6) x4+3x3<81x+243.
Pemnte cucremy HepaBeHCTB (3 — 4):
-7
3.0 772 <0 6) {(x+5)(x+2)<0
P—dx—-5>0; (x+2)(x—-6)<0.
X -6x+9 x+62> 13 ’
ta) | 21 0 6) j x-8
¥ +x-20<0; x—l\T'
C-12* 3ameHa HEU3BECTHOrO NpU peLueHuM

PAGQUUOHGNbHBIX HEPABEHCTB

I sapuanm

Pemure HepaBeucTso (1 — 3):
L (x2+ 2x)2 — 11(x2 + 2x) + 24 < 0.

2
9, (x2—3x) +x2—32x_6<0.

x—-2 x -

2
. :+2x 2x2 +2x+2+1<0
»*+x+1 2%+ 2x

II sapuanm
PemuTe HepaBencTBO (1 — 3):

L(x2+x)2— 8(x2+ x) + 12< 0.
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x% +3x 2_x2+3x_6<0
2. | 7+ x+2 )

3 2x2-3x+1  2x°-2x+2
Toxl-x+1 222-3x+1

+1<0.

IIT eapuanm

Pemunrte HepasencTso (1 — 3):

1. (x2 - 2x)2 - 2(x2 - 2x) - 3 < 0.
2. (x2+4x]2_x2+4x_6<0.

x+2 x+2

22 +3x+2 _ 6x2+6x+6
S+ x+1 2 +3x+2

+1<0.

IV eapuanm
Pemure wepaBencrso (1 — 3):

1. (x2 - 4x)%2 + 7(x2- 4x) + 12 < 0.

2
2. (x2—4x) +x2—4x_6<0-

x-2 x—2
P+x _6x-6x2+6
. = -2 +1<0.
x*-x+1 x“+x
C-13* 3ameHa HEeu3BEeCTHOro Npu peLUeHHH

UPPALUOHANbLHBIX YPOBHEHUA U HEPUBEHCTB

I eapuanm

1. Pemure ypaBHeHue:

a)\/x2—7x+21=3; 6) Jx-1=3x-7;
B) Bx—1- J4x-4=1.

2. Pemute HepaBeHCTBO:

a) 2x — 6 <2; 6) x — 5Jx + 6<0;
B) 2% -3/ 8 _4>0.
x+5 x+5
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Il 6apuanm

1. Peture ypaBHeHuUe:

a) \/xz - 6x+12 = 2;

B) 6x-2-8x-2=1.

2. Pemtute HepaBeHCTBO:

a) \2x -8 < 2;

B) 10x

IIT éapuanm

1. PemiuTe ypaBHEeHue:

a) {x* — 9x — 20 = 4;
B) J4x -3 — 2x—-2=1.

2. Peintre HepaBeHCTBO:

a) ,/5x— 1<3;
p) 122 _5 [12x g0,
x+4 x+4

IV eapuanm

1. PeminTe ypaBHeHUe:

a) ,/xz —8x — 23 =5;

B) J5x—-1-8x-2=1.

2. Peuiute HepaBeHCTBO:

a) ,/4x—3 < 3;

B) 12X -6 14z _7>0,
x+6 x+6

c-14
I 6apuanm

Brrunciure (1 — 2):

La) ¥8  6) §(-5)5

—4[1"" -5>0.
x+6 x+6

—33.
B) 3 38,

6) Jx—2=2x-T;

6) x — 6/x +5<0;

) Jx—4 =19 -4x;

6) x — 9Jx + 8 < 0;

6) Jx—3=19-5x;

6) x — 10J/x + 9 < 0;

KopeHnb crenenm n

r) 416 + §-32.
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2. a) 3912 - 712 + 412,  6) (J20)? - 339° + ($18%)>%
5/03
Y4 -2 + E.
B) Ya-32 0
Yupocture Bripaxkenue (3 — 5):

3. 8) (/24 — 21)(v24 + V21);  ©6) @6- ¥2)@25+ 310+ Ya);

B) @8+1)¥8° - 487+ 8 -1); 1) €108 - 127)({12 + 4B).
1 __1 _ . 5 _ 6+232
t0 [l g W7 - VTEy o) b - 0rdE

5 — 1 ¥
"1-3P5+325 6

II eapuanm

Brruucaure (1 — 2):
1.2) 2% 6 65 s §-21% 1) Y64+ 4BL
2. a) 3913 - 8313 + 5¥13; 6) (J18)2 - 8/3g6 + (g/i&' 2;

she .3 _ 14

m) Y16 - ¥4 - .

Yupocture BripaxkeHue (3 — 5):

3.a) (/26 - V22)(\/26 + \22);  6) @/7- Y4) (/49 + 28+ 316);
B) @6+ 1)¥6* - 462+ 46— 1); r) @72 - YBYWI18 + 42).
1 _ 1 _ . 41 _10+232
4'a)(3—\/5 3+\/5](\/4_5 V20); 6)5—3/5 33s

5. Lt ¥
“1-¥1+316 5

III eapuanm

Beruncaunre (1 — 2):

1.a) ¥-8; 6) W(-13)'% &) 3—1%; r) ¥~216 + 4256.
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2. 2) 12915 — 154115 + 3'%A5; 6) W19)2 - ¥41°+ (3204
B) 325 - 35 — \/1?

Yopocrure BhIpa)xkenue (3 — 5):

3.8) (27 — V21)(27 + v21); 6) /9 - ¥6)(¥/81 + 354 + ¥36);
B) @5 - 43)(4125 + 475 + 445 + 427);
r) @72 - 432)(418 + 4B).

V2 11 _15+5%
4'a) (6—\/1—1 6+\/——j(\/_ \/_)’ 6) 3_:\;/5 2§/2—5‘ *
1 _¥B

i 11

IV éapuanm

Brrumcaure (1 — 2):

91
1 a) ﬁ; 6) 12’(_11)12; B) 3— lﬁ r) 3-216 + ¥625.

2.2) 13914 - 17414 + 4414,  6) (V2% - Y427 + ¢19%)>%
7 4
5) Y6 - 436 + J3§T .

Ynpocture Bohipakenue (3 — 5):

3.2) (V28-22)(v28++22); 6) ¥7- ¥5)@/49+ ¥35+ ¥25);
B) {4 - ¥2)(¥/64 + 432 + 416 + 4B);
r) (243 - 4108)(427 + #12).

V3 . 5 _ 21+73
4a )(5 =0 J_)(le B0 6 B - BT
1 _3P

O Ud+ T 29
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C-15* KopeHb crenenn n (npogonkeHue)

I eapuanm

1. YopocruTe BrIpaskeHue #x Yx wu maiiguTe ero sHaueHHMe IpH

x =450,

2. HaiiagnTe 3HaueHue BHIPAYKEHU:

4'16x5y4 _ _ _E.
a) W IIpm x 6, Yy 5’
6) (i + l]- x\/_Ey mpu x =45+ 2J6, y = 45 - 2./6.
Yy

3. a) BriHecuTe MHOMKHUTEJNIb U3-TIOJ 3HAKA KOPHA \4/48x8y“ pH
ycaoBum, uto y < 0.

6) BHecuTe MHOXKHTEJb IO 3HAK KOPHA 5y%/; IIPH YCJIOBHH,
uyto y < 0.

II éapuanm

1. YopocTuTte BuIpa’keHue ,8/x5 X ¥ HaWaWUTe ero 3HauyeHUe IpH

x = Y42,
2. HaiiguTe 3HaueHNe BLIPAYKEeHU:
4/ .4 5

N*Y =_5 ., —-18:

a) 32481y npu x 9’ Y 18;

6)[l+l]-x—\/_§y npu x=§/8+2\/1_5,y=‘§/8—2~f1_5-
x y

4
3. a) BelHecuTe MHOMKHTeNh M3-TIOA 3HAKA KOpHA {162x y® npu
ycaoBum, uro x < 0.

0) BHecuTe MHOXXKHTeJb IO 3HAK KOPHA 2y%/; IIpY yCJIOBUH,
yro y < 0.

111 éapuanm

1. YopocruTre BhIpa)keHUe \3/x{’/; U HaluTe ero 3HaUYeHWe MpH
x = 6",

2. Haiiqure 3HaYeHUe BLIPaYKeHUA:

3y¥x

3

a) npu x =12, y = —3;
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6) [I ‘f] x— mpn x = §f12 - 235, y= {12 + 285

3. a) BelHecTe MHOXKHUTEJb M3-IIOA 3HAKa KOPHA \4/64x12y8 npu
yciaoBuH, uTo X < 0.

0) BHecuTe MHOYKHTEJIb II0J 3HAK KOPHSA 3y9/; IIpH yCJIOBHH,
uro y < 0.

IV eapuanm

1. YopocTuTe BhIpakeHue \ﬁfxa X ¥ HaliiuTe ero 3HaUYeHHe IIpH
=5
2. HaiiguTe 3HaYeHHe BLIPAKeHUS:
6 6 7
\/ Yy
a)
3x8fy

(\/— \/_]rnpn x—§/9—2— y=W

3. a) BoiHecuTe MHOKHTEJIb U3-TI0J 3HAKA KODPHSA {‘/80x8y12 npu
ycaoBuM, uto y < 0.
6) BHecuTe MHOXXHTEJb IO 3HAK KOPHA 2x(’/; IIpH yCJIOBHH,
yro x < 0.

npu x = —g, y = 18;

C-16* CreneHb ¢ PAUUOHANbHBIM NOKA3ATENEM

I eapuanm

1. 3anumuTe B BuAe CTEIIEHH: J§; :{’/5_; 7.

Beiunciure (2 — 3):

3
3 5
2. 2) 252+[ ] - (49); 6) (z/§)2;47+(3%.2%}-%.
1 1 1 1 1 1 1
3. 2) (25Z - 32 1(254 + 32 ]; 6) (103 + 3)(1003 -103 -3+ 9].

1 1 1 1 1
4. Haiinute 3Ha4YeHUe BLIPAYXKEHUSA [(12 -at Ia“ + 1)((14 +a 4},
ecam a = 41.
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II eapuanm
1 1 3
1. 3anumuTe B BuAe KOpHA: 32 43; 54,

Beruucaure (2 — 3):

3 z (1 1Y
2. a) 85 + (i) R CVE 6) §/9)°:27° + (32 .25] %

1 1 1 1 1 1 1
3. a) [364—52 }(36‘%52]; 6) (113 - 2)(1213 +115-2+ 4}.

1 1 3 1
4. Hailinure 3HaueHWe BHIPaKeHUSA (a“ - 1](1 +a 4][(14 + at ],

ecau a = 31.

I1I éapuanm
1. Banumute B Buge cremenn: V17; 312; 416°.

Breruunciaure (2 — 3):

_3 .
2. a) 275—(%}4—(449)2; 6) (I/E)3-8"$+(5i.3§} %

1 1 1 1
3. a) (494 — 254 ][494 + 254]; ( 153 + 43 (2253 - 03 + 163

4. Hailigure 3HaYeHWe BhIpaKeHUA (a“ - a? Ia i4q2 Iaz + 1]

ecau a = 41.

IV eapuanm
1 1 2
1. BanumuTe B BuAe KopHdA: 132 154; 143,

Beruucaure (2 — 3)

6 1 1Y

a)1253+( j (\/_f 6)(@)4-95+[24-53]-
1 1 1 1 101 1 11

a) [644 - 364}[644 + 364} 6) [123 — 53 )[1443 + 603 + 253}
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1 1] 3 1 1

4. HalinuTe 3HaueHUe BBHIPDAYKEHUA |g 4—g 2 | gt + a2 | a2+ 1 ,

ecan a = 51.

c-17 Yucnosslie nocnefosarenbHOCTH

I sapuanm

L. TlocrenoBaTebHOCTD 3aiaHa (GOpMyJIOH n-ro ujeHa a,= 3n-2,

BrinuniuTre nATH IEPBBIX YJIEHOB 3TOM IOCJIE€LOBATEJIbLHOCTH.
2. 3agaiite popMyJIOi n-ro yjieHa MOCJIEeL0BATEIbHOCTD:

a) i% 1, 2,4, .; 6)-3,6,-9,12, -15, ... .
3. CKOJILKO OTPHUIIATEJIBHBIX YJI€EHOB COAEPXXHUT IIocJiegoBaTeJIb-

o 2n
HOCTb, 3a/laHHaA (HopMyJiol n-ro wieHa a, = —150 + ??
4. OmpeesiiTe HOMep HaMMEHbBIIEro 4JeHa II0CJeAOBaTeJbLHOC-

. o 1
TH, 3alaHHOM (HOPMYJIOH n-ro ujeHa ¢, = n2- 23§n + 21.

Il sapuanm

1. IlocnenoBaTesbHOCTh 3afaHa (POPMYJION n-ro 4jieHa a, =

= 2n — 17, BHInuIInTe NATH IEePBLIX YJIEHOB 3TOM IIOCJIe[0BA-

TeJLHOCTH.
2. 3agaiiTe (hopMyJIOii n-TO YJEeHA MOCJIEL0BATEIHLHOCTD:

. 11
a) 2, 4, 6, 8, 10, ...; 6) T -1, 2, -4, ...
3. CKOJIBKO IIOJIOYKUTEJBbHBIX WIEHOB COLEPIKHUT IIOCJIeA0OBaTE N b-
o 3n
HOCTb, 3a/laHHasA (OpMyJIOH n-ro wieHa a,= 160 - ??
4, OnpegesnnTe HOMEp HAaWMMEHbIIETO YJeHa IOCJeLOBaTeJIbHOC-

o o 1
TH, 3aJJaHHOX (OPMYJIOH Nn-ro 4jeHa ¢, = n2 - 25§n + 12.

III sapuanm
1. IlocnenoBaTenbHOCTHL 3azaHa GOPMYJIOH n-ro 4jaeHa a,=

= —27-3, BrInumIuTe HATH MEPBHIX YJIEHOB 3TOH IIOCJENOBA-
TeJILHOCTH.

2. BagaitiTe GopMyJIOH n-ro YJeHA IIOCJIEA0BATEIHLHOCT:
a)l,3,5,7,9, ..; 0) 2, -4, 8, -16, 32, ... .
3. CKOJILKO OTPHITATEJbHBIX YJIEHOB COAEPIKHUT II0CJIeA0OBaTeb-

- 4
HOCTB, 3aflaHHasA GOpMyJIoi n-ro uieHa a, = —170 + ?n
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4. Omnpepnesnre HOMEp HAMUOOJILIIErO YJieHa IIOCJIEHOBATEIbHOC:

TH, 3aJlaHHOW (POPMYJION n-ro 4ieHa ¢, = -n? + 35%n + 31.

IV eapuanm

1. ITocnemoBaTebHOCTL 3ajaHa (HOPMYJIOH n-ro 4ieHa a, =

=-3n + 7. BelnumuTe nATh IE€PBBLIX YJEHOB 3TOH IIOCJEN0Ba-
TeJILHOCTH.

2. 3agaiiTe GopMyJIOi 71-TO UIeHA IIOCJIELOBATEJIbHOCTD:

a) 3, 7, 11, 15, 19, ..; 6) %—% 1,-83, 9, ...

3. CKOJIbKO MOJIOKUTEJNbHBIX YJIEHOB COAEePKHUT IIocJjiegoBaTelb"

o 5n
HOCTb, 3afaHHas GopmyJioi n-ro wieda a, = 180 — Y

4. Onpep;enn're HOMED HauboJIbIIIero 4jeHa IOCJIeZOBaTeJIbHOC-

TH, 3aaHHON POPMYJIOH n-ro 4jeHa c, = -n2 + 33:%" + 238.

C-18 ApudmetTnueckas nporpeccus

I eapuanm

1. Haiigure gBeHazmaThlii 4jleH apudMeTHUYEeCKOH IIPOrpeccHH
4,2; 3,5; ... .

2. TpunaguaTelii uleH apudmerudyeckoit mporpeccuu {a,} pa-

BeH 5, a ABaAuaThIM ujgeH paBeH 1,5. Haligure nepBuliil 4ien
M Pa3HOCTh 3TOH apudMeTUUYeCKOli IIPOrPEeCcCU.

3. HaiiguTe cyMMy NepBBIX TPHUALATH YJIEHOB apU(MeTHYECKON
nporpeccuu 4,8; 4,6; ... .

4. CKOJIbKO IepBBLIX YJIEHOB apupMeTHUYECKOH IIporpeccuu —7;
—6; —5; ... HYXHO CJIOXKHTb, YTOOBI IIOJNyUYUTEL —27?

II eapuanm

1. Haiigure mecTHaAIATHIA YeH apAu(pMeTHUYECKON IIPOrpeccuu
-3,5; — 3,2; ....

2. NipenanuaTelii 4ieH apupMeTHuecKoi mporpeccum {a,} pa-

BeH 1,7, a cemHazuaTeiii 4jeH paseH 1,2. HaiiguTte nepssiit
YjleH ¥ PA3HOCTh 3TOM apudMETHUYECKOM IIPOrpecCHuu.

3. Haiizure CyMMy NepBBIX ABAAIATH ABYX UYJEHOB apudMeTH-
YecKoil nporpeccun 3,6; 3,4; ... .

4. CKOJBKO IIePBHIX WIEHOB apudMeTHUYeCKO#l mnporpeccum —6;
-5; —4; ... HYXHO CJIOXKHUTb, YTOOBI IOJYUYHUTH —15?
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III éapuanm

1. HalifuTe nBaAuaTh IIECTOM 4jeH apudMeTHYECKOi IIporpec-
cnu —2,4; -2,2; ...

2. YereipHaAIIATEIN YIeH apudMeTHUeCKoO# nporpeccuw {a,} pa-

BeH 2,9, a mecaTeiil uieH paBeH 0,5. Haiigute nepBuIit yieH
1 Pa3HOCTh 3TOM apupMeTHUYECKOH IIPOrPeCCUH.

3. HaiiguTe cyMMy HepBBIX ABaAIlaTH AEBATH YJIEHOB apudMe-
TAYECKOi nporpeccun —3,5; —3,7; ... .

4. CKOJIbKO IIEPBBIX YJIeHOB apudMeTHUecKoi nporpeccun —12;
-10; —8; ... HYYXHO CJIOKHUTb, YTOOBI IIOJYYUTL —367

IV eapuanm

1. Hafizure aBagmaTe, TpeTuil 4jieH apu@dMeTHYECKOM Iporpec-
cun —4,4; —4,2; ... .

2. lBagnaTeiii uJeH apudmMeTuyeckoit nporpeccum {a,} pa-

BeH 2,9, a ceMHaAIaTelii 4jieH paBeH 2,3. Haiigure mepsulit
YJIeH U Pa3HOCTh 3TOi apupMeTHUYEeCKOii IIporpeccun.

3. Haiigzure cyMMy mepBBIX ABaAIlaTH BOCBMH UYJ€HOB apupme-
THYECKOH Iporpeccuu —2,3; —2,5; ... .

4. CKOJIbKO E€PBBIX Y4JIEHOB apudMeTHUeCcKoii porpeccun —13;

-11; —9; ... HY>XHO CJIOXKHTbh, YTOOBI MONyYuTsh —40?
c-19 FeomeTpuueckas nporpeccus
I sapuanm

1. IlepBblii UjieH reOMeTPHUYECKOI IIPOrpeccuy paBeH 3, a 3HaMe-
HaTesb paBeH —2. HaiiguTre mrecToil 4jeH 3TOM IpPOrpeccuu.

2. TpeTmii 4jieH reoMeTPUUYECKOM IIPOrPECCHH C IIOJOMKUTEIbHBI-
. 2 .
MM YJeHaMH paBeH 2, a MATHIN WieH paBeH r HaiiguTe BTO-

POH UJIEeH 3TOM IPOrpeccHum.

3. Haiigure 3HaMeHaTeJIb TeOMETPUUYECKOM IIPOTPECCHUH, AJISA KO-
TOPO#l OTHOILIEHHE CYMMEI YeTBEPTOr'o M IISATOr0 4JeHOB IIpOor-

1
PecCHH K CyMMe BTOPOTO M TPEThero WIEHOB PaBHO .

4. [lepBeIit YJIeH reOMeTPUUYECKOI Imporpeccuu paseH 81, a 3Ha-
1 o
MeHATeJlb PaBeH 3. HaiiguTe cyMMy NEepBBIX IIIECTH YJIEHOB

9TOM NPOrpPecCHH.
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II eapuanm
1. ITepB&Iit WiIeH reoMeTpuYeCcKOil Iporpeccuu paseH 2, a 3HaMe-
HaTeJb paBeH —3. HaiignTe NATHIA YJIeH 3TOi IPOrpeccuH.

2, ITlecToit 4jeH reoMeTPUYECKOI IIPOTPECCHUH C ITOJIOMKUTEJILHEI-
MH 4JeHaMH paBeH 4, a ueTBepThIi uJyieH paBeH 9. Haiignre
CceabMOIl YJIeH 3TOM IIPOrpPecCHH.

3. Haiigure 3HaMeHaTeJIb reOMETPUYECKOM IIPOrpecCu, AJIs KO-
TOPOI1 OTHOIIIEHHE CYMMEI IISITOr'O M IIECTOr0 4JeHOB IIporpec-

1

CHH K CyMMe TDEThero u 4eTBePTOro 4JeHOB PAaBHO g.

4. IlepBoIif YIeH reOMeTPUUYECKOI Mporpeccun paseH 27, a 3Ha-
1 .

MeHaTesNb paBeH 3. HajiguTe cyMMy IepBBIX CeMH UJICHOB

3TOM IPOr'pPEecCHH.

111 eapuanm

1. HaiiguTe mIecToii 4jieH reoMmeTpuyecKoii mporpeccuu 81; —54;
36; ... .

2. IIaTelii 4jeH reoMeTpU4YeCKO IIPOrpeccuy C OTPHUILATEJIbHEI-

1 . 1 o
MU YWIeHAMH PaBeH ~g, & CeJbMOW WieH PaBeH —. Haiigu-
Te YeTBEPTHIN 4YJIeH 3TOil IIPOrPecCuH.

3. Haiizure 3HaMeHaTeIb reOMEeTPHUYECKOI IIPOrpeccuu, s KO-
TOPOM OTHOIIIEHHE CYMMbI TPEThEro, 4YeTBepTOro M IISATOro
YJIEHOB MPOrpPecCHHd K CYMMe TPEThLEro M YeTBEePTOro UJIEHOB

7
aBHO .
p 3
4. TlepBBIit YjleH reoOMeTPpHUYECKOI Iporpeccuu paseH 64, a 3Ha-
1 o
MeHaTeJlb paBeH —7 . HaiiguTe cyMMy IiepBBIX IIECTH UJIEHOB

3TOM IIPOTPECCHH.

IV eapuanm

1. HaiiguTe nrecToii 4jeH reoMeTpuuecKoii mporpeccuu 64; —48;
36; ... .

2. CeapMOii 4JIeH reOMeTPUUYECKOM IIPOrPECCHH C OTPHUILATEJILHE-
1 . 3 "
MU YJeHAMH PaBeH ¢, & NATHIN WIeH PaBeH ~ . Haitgure

YeTBepPThIi UJIeH 3TOM IIPOTrPECCHH.

3. HaiinuTe 3HaMeHaTeJIb reOMEeTPHUYECKO IIPOrpecCuM, AJIS KO-
TOpPOii OTHOINEHHE CYMMLI BTOPOrO, TPETHEro U YETBEPTOro
YJIEHOB IIPOrpecCHUH K CYMMe TPEThEero M YeTBEPTOr'o UJIEHOB

aBHO E
p 12°
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4. IlepBoIii 4JIeH reoMeTpHUYECKOi Imporpeccuu paBeH 32, a 3Ha-
1 o
MeHaTelb paBeH — . Haiigure cyMMy NepBBIX NATH YJIEHOB

3TO# MPOT'PECCHH.

C-20* 3apauu Ha nporpeccumn

I sapuanm

1. a) CymMa TPpHMHAALATOrO M TPHUAIATH IIEPBOrO WIEHOB apud-
MeTudecKoi nporpeccuu {a,} paBua 200. Haiinure asagnars

BTOPOM YJIEH 3TOI IIPOrpecCHui.
6) [IponsBeieHHEe MATOrO0 ¥ CEMHAAIATOI'O YUJE€HOB reOMeTpH-
yeckoii mporpeccuu {b,} pasHo 36. Haiinure oquHHAAIIATHIH

YIeH 3TOM IIPOrPECCHH.
2. a) CyMMa BTOpOro M IIECTOr0 4JIeHOB BO3pacTaloleii apudme-
THYeCKO# nporpeccuu {x,} pasHa 14, a mpou3sBeJeHNe TPEThb-

€ro MU IIATOro 4JIEHOB 3TOM mporpeccum paBHO 45. Haiigure
IEepBBHIA WieH 3TOif IPOTrpeccHi.

6) CymMa BTOpPOro M ISITOTO YJ€HOB yObIBalOIlleil reoMeTrpu-
yecKoit mporpeccuu {y,} paBHa 84, a mpou3BesieHNe TPETHETO

H 4eTBEpPTOro 4JIEeHOB 3TO# mporpeccuu pasHo 243. Haitgure
NepBHIil Y4JIeH 3TOI Iporpeccuu.

3. Mexxny umcaamu 1 u —5\/3 HY>KHO BCTaBHUTH JBa YHCJIa TaK,

4TOOBI BCEe YeThIpe YHCJa COCTABHUJIM I'eOMEeTPHUYECKYIO IIPOr-
peccuro. Haiizure aTu uucJa.

4. Tpn uucna x — 2, y8x, x + 12 B yKasaHHOM IOpsgKe oOpa-
3yIOT reOMeTpHYEeCKyIo nporpeccuio. Haiiaure x.

II eapuanm

1. a) CymMmMa 4yeTHIDHAAIATOrO M TPHUAILATH BTOPOI'0 YJIEHOB
apudpmerudecKoi nporpeccun {a,} pasHa 300. Haiinure nBa-

ALaTh TPETHH YjeH 3TOH IIPOTrPecCUH.
6) IlpousBeneHne I1€CTOr0 1 BOCEMHAIIATOIO YJIeHOB reoMeT-
pHMYECKOIi IIporpeccuu {bn} paBHoO 49. HaiizuTe nBeHaamaTeIi

YJIeH 3TOM IIPOTPECCHUH.
2. a) CymMmMa BTOPOro M IATOTO WiIEHOB YOBIBamwIleil apudmern-
yecKoi mporpeccuu {x,} paBHa 16, a mpousBeneHue nepBoro

¥ IIeCTOro 4JIEHOB 3Toi mporpeccuu paBHo 39. Haiigure nep-
BBIH YJIeH 3TOH IIPOTPeCcCHH.
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6) CymmMa BTOPOro ¥ IIECTOr'O 4JIEHOB BO3paCTAalolIeil reoMer
puiecKoii nmporpeccuu {y,} paBHa 34, a IpoU3BeJeHUE TPeTH

€ro ¥ MIATOro YIEHOB 3TOif mporpeccuu paBHO 64. Haiiaure
epBbIil YJIeH 3TOil IPOrpeccum.

3. Mexnay uucaamu 1 u —6\/6 HY’KHO BCTaBHUTL ABA UHCJA T4K,
yT0o0Bl BCe YeThIpe YHCJIa COCTABHUJIM reOMETPHUYECKYIO Hpor-
peccuio. Haiigure aTu uucJa.

4. Tpu uyucna x + 6, J/5x, x — 2 B yKa3aHHOM IOpsAKe 06pasy-
IOT reoMeTpuYecKylo nporpeccuio. Haiigure x.

I1I eapuanm
1. a) CymMa ABEHAAIATOrO U TPHUAIATH LIECTOTO YJIEHOB apud
MeTHdecKoil nporpeccuu {a,} pasHa 400. Haiinure asaanam

YeTBEPThIN YJIeH 3TOil IPOrpeccum.
6) IIponsBeseHe BOCBMOTO M BOCEMHAJAIIATOTO YJIEHOB reo-
MeTpudecKoi nporpeccuu {b,} paBno 64. Haiixure Tpunaany

ThIM YJIeH 3TOl Mporpeccuu.
2. a) CyMMa TpeThero u MATOI'O 4JIEHOB Bo3pacTaloleil apudme
THYeCKOM mporpeccun {x,} pasHa 16, a mpousseseHue BTOPO-

ro ¥ IIeCTOTO YJEeHOB 3To# mporpeccuu paBHO 28. Haiianre
MIepBBIHA YJIeH 3TO¥ IIPOTPECcCHH.

6) CymMa nmepBoro u ceabMoOro 4JeHOB yOhIBaIOIIiei reoMeTpr-
yeckoil mporpeccuu {y,} paBHa 17, a mpou3BeseHHNe TPETHEN

H IIATOro 4JIEHOB 3TOM mporpeccuu paBHo 16. Haigure mep-
BBII YJIeH 3TOi IPOTrpeccHui.

3. Mexxay uucgamu 6 u —12\/_2_ HY’KHO BCTaBHUTH JBa YMCJIa TaK,
4yTOo0BI BCe YEeThIPpEe YHCJIA COCTABUJIA FeOMETPHUYECKYIO IIpor-
peccuro. Haiinnre aTu umcJia.

4. Tpu unucaa x — 3, JV5x, x + 4 B yKkasaHHOM Iopsaake obpasy-
IOT reoMeTpHuUYecKyio nporpeccuro. Haiigure x.

IV eapuanm
1. a) CymMa ogMHHAAIATOrO ¥ TPUALIATH AEBATOTO YJIEHOB apuj-
MeTudecKoi nporpeccuu {a,} paBHa 500. Haiixure aBanmam

NATHIA 4jeH 3TOH IIPOrPEeCCHU.
6) IIpousBeseHue MIECTOrO M ABAAIaTh BTOPOr'O YJIEHOB reo-
MeTpu4ecKo# nporpeccuu {b,} pasro 81. HalinuTe yeTsIpHaL:

IaThIN 4JIeH 3TOi Iporpeccuu.

2. a) CymMMa mepBOro M CeAbMOro 4JIEHOB yObIBaloIeil apugme
TUYeCKO# nporpeccuu {x,} paBHa 10, a mpousBeeHue Tpet

ero M IISITOrO 4JEHOB 9TOi mporpeccuu paBHO 16. Haiigure
IepBBIil YJIeH 3TOil IPOrpeccHuM.
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0) CyMmMa BTOpPOro M IIATOrO 4JIEHOB BO3pacTaloOllleili reoMeT-
puyeckoit mporpeccuu {y,} paBHa 36, a mpousBejeHNe TPETh-

ero ¥ 4eTBEPTOro 4JeHOB 3TO# mporpeccuu paBHO 243. Haii-
IUTE IIepPBLIH YJIeH 3TOM IPOrpecCHH.

3. Mecxkay uncaamu 6 u —18\/5 HY>XHO BCTaBHUTh JBa YHCJIA TaK,
4T00Bl BCE YeThIPEe YHCJIA COCTABHUJIA IeOMETPHUUYECKYIO IIpOr-
peccuio. Haiigure aTu uucJa.

4. Tpu uucna x + 5, Y6x, x — 2 B yka3aHHOM IIOpsAAKe o6pa3y-
0T 'eOMEeTPHUUYECKYIO Iporpeccuio. Haiigure x.

C-271* FpanycHas u paauaHHas mepb! yrna

I sapuanm

1. HaiiguTe pagnaHHBIe MEPHI YIJIOB 7y
o ¥ 3, ecii U3BECTHHI UX Tpagyc- B
Hble MephI: o0 = 180°, B = 30°. NGy

2. HaiimuTe rpagycHele Mephl YIJIOB
o ¥ 3, eciu U3BECTHBI UX pafUaH- /

\C

Hble MepBHI: (x=§,[3=2?". M

4
3. Touka C geaur ayry AB eguHuY- A
HOMl OKPY’KHOCTH HaA JBE paBHLIE

N
\

N\
—1

7
yacTH, a TouKu M u N peasar Y%

ayry AB Ha Tpu paBHble YacTH .
(puc. 65). Onpexnenure: o A

a) rpagycHyo Mepy yria AOC;
6) paguaHHyI0 Mepy yriaa AON. Puc. 65

Il gapuanm

1. HaiiiuTe pazuaHHble MePhI YIJIOB O ¥ B, €CIM M3BECTHBI MX
rpagycHble Mepsl: oo = 90°, B = 270°.

2. Haiigute rpagycHble MephI YIJIOB O U [3, €CJI U3BECTHBI UX pa-

51

5

3. Touxka C penur nyry AB eZTUMHHYHOM OKPY>KHOCTH Ha JBe pPaB-
HbI€ 4acTHu, a Touku M u N gensar gyry AB Ha Tpu paBHbIE
yactu (cM. puc. 65). Onpezgenure:
a) rpagycHyo mepy yria AON;
0) pagunanHyio Mepy yria AOC.

IMaHHEIE MephI: O = %, B=

III eapuanm

1. Halfigure paguaHHbIe Mephl YIJIOB O. U B, eciin M3BECTHHI MX
rpagycHble Mepnl: o = 60°, B = 120°.

2. HaiiguTe rpagycHble MepsI yIJIoB O 1 3, ecJix N3BECTHHI UX pa-
IMAHHEIE MephI: O = %, B= i—".
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3. Touka C geaunt nyry AB eqMHUYHOM OKPY>KHOCTH Ha JIBE pas-
Hble 4acTH, a Touku M u N pensar nyry AB Ha Tpu paBHbIE
yacTu (cM. puc. 65). Onpezenure:

a) rpagycHyio mepy yria AOM;
6) paguaHHyI0 Mepy yrJia AOC.

1V eapuanm

1. Haitgure pagmaHHble MephI YIJIOB O U 3, €CJIM U3BECTHHI HX
rpagycHble Mephl: o0 = 45°, B = 135°.

2. Hatigure rpajycHble Mepsl YIJIOB O 4 [3, €c/i U3BECTHHI UX Da-
IvaHHBIE MEpHI: O = g, B= 3?"

3. Tourka C genut gyry AB efNHUYHON OKPY’KHOCTH Ha JIBe pas-
Hble 4acTHu, a Touku M u N gpensar ayry AB Ha Tpu paBHBIE
yacTHu (cMm. puc. 65). Onpenenure:

a) rpagycHyio Mepy yrJiaa AOC;
6) paguaHHyIO0 Mepy yria AOM.

C-22* KoopauHaTtbhl HEKOTOPbIX TOYEK
€AVHUYHON OKPYIXHOCTH

I eapuanm

1. Onpeneante KoopAuHATH Touek B u C u rpaiycHyio Mepy
yrJjoB o u 3, econ Touku B u C, coOTBeTCTByIOIIIUE yIJIaM 0.
u [, JexKaT Ha IepeceyeHUH:
a) ocu Oy ¢ efMHUYHOU OKPY’KHOCTHIO (puc. 66, a);
6) 6uccexrpuc I u IIl xkoopAMHATHBIX YIJIOB C eUHUYHOH OK-
pykHocThIo (puc. 66, 6).

2. Onpepennre KoopauHaATH Touek B m C M paguaHHYIO Mepy
yrioB o u B, ecau Touku B u C, COOTBETCTBYIOII{ME yTIiaMm O
u [, JleKaT Ha IepeceyeHHUM:

a) IpPAMBIX y=% Hu y=—% C eIVHHUYHON OKPY>KHOCTHI0
(puc. 66, 8);
0) npAMBIX x=% " x=—% C eJMHUYHOM OKPYKHOCTHI
(puc. 66, 2).
a) |YAB 6) Y4 l'% B YA | | D [¥A
A A1) VRN AN
ENRABNAVSTAY f@f‘é ?/’\Jé
SO S x O| Jx 8 x J/E
Ny A 4 N\ c ¢ ||
C L I I
Puc. 66
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II 6apuanm

1. Onpegennte KoopAuHATHI ToueK B m C M rpafgyCcHYIO Mepy
yriioB o u P, ecau Touku B u C, COOTBETCTBYIOL{ME yriaM O
u P, JekaT Ha IepeceyeHun:

a) ouccekTpuc II u IV KoopAuHATHEIX YIJIOB C EIMHUYHOMN OK-
py*kHocThrio (puc. 67, a);
6) ocu Ox ¢ eAMHUYHOM OKPYKHOCTBIO (puc. 67, 0).

2. OnpezesintTe KoopauHaThl ToueK B m C U pagMaHHYIO Mepy
yrioB o u 3, ecau Touku B u C, cooTBeTcTBylOlLIIME yriaM o
u P, JexxaT HA mepeceyeHUH:

a) IPAMBIX x=% u x=—% C eIUHUYHON OKPYKHOCTBIO
(puc. 67, 8);
6) mpaMBIX y=% u y=—% C €eIUHUYHOU OKPYKHOCTBIO
(puc. 67, 2).
) VA 6) [V4 B) ~YA r)] [y}
N ZrIRN ABA BA 1N
NUYAL [BlLANCYAl [ [ o YA NREZ
\ |~ x Q%W E3 \ O x ol Jx
NP o N[V N V CN V
l
Puc. 67

III sapuanm

1. Onpepenure KoopAMHATHI Touek B m C u rpagycHyio mepy
yryoB o u B, ecau Touku B u C, cOOTBETCTBYIIOILI[UE yrjaM O
u B, Jexar Ha IepeceYyeHHun:

a) NpPAMBIX y=% u y=—% C €IUHHUYHON OKPYXHOCTHIO
(puc. 68, a);
0) IpAMBIX x=% )7 x=—% C eIMHUYHON OKPY>XHOCTHIO
(puc. 68, 6).
a) (YA 6) Y4 I B) [YAB r) [V4
VZARN2 TR N Al
[ [V Dat}A| e A AR JA
ol Jx i3 \ BYO| /x O ) x
K 4 N 4 Ny V A
| ¢ c P |
Puc. 68
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a) YA [ [ [ 1o [¥4 B [V [ [ o] [94
AN BN Y AN
NARZ NRZ! o YA OR\[C\4
a0 [ x oL/ x ol Jx o\ Jx
N_[P/C N 4 Ny V
B B
Puc. 69
2. OnpepesnTte KOOpAUHATEI ToueK B 1 C 1 paguaHHYIO Mepy yr-

0B o u B, ecau Touku B u C, coOTBeTCTByIOILIIME yTriaM O H
B, JmexxaT Ha IepecedYeHUN:

a) ocu Oy c eZUHUYHOM OKPYXHOCTHIO (puc. 68, 8);

6) ouccekrpuc III u IV KoOpAMHATHBIX YIJIOB C €JUHUYHOH
OKpYy»KHOCTBIO (puc. 68, 2).

1V eapuanm

1. Onpezgennte KoopauHATHI ToueK B u C u rpagycHylo Mepy

yrJyoB o 4 B, ecau Toyku B u C, COOTBETCTBYIOI[HE YIJIaM 0.

4 3, JexkaT Ha Iepece4eHUH:

a) mpAMBIX x=% " x=—% C eJUHUYHON OKPYKHOCTHI0

(puc. 69, a);

6) npAMEBIX y=% u y=—% C eJUHUYHOM OKPYIKHOCTHI0

(puc. 69, 0).

2. Onpepenute KoopAuHATH ToueK B u C U paguaHHYIO Mepy
yrioB o u P, ecau Toukn B u C, COOTBETCTBYIOLME yTJIaM (

U [, JekaT Ha NepeceyeHuu:

a) ouccexrpuc I u II KoopAMHATHBIX YIJIOB C €AUHHUYHOMH OK-

pyxHocThIO (puc. 69, 8);

6) oceif KOOpPAMHAT C eAUHUYHOM OKPY’KHOCTHIO (puc. 69, 2).
C-23* CuHYC U KOCHMHYC yrna
I eapuanm
1. Onpenennre CHHYC M1 KOCHHYC OCTPO-

ro yrja ¢ IpAMOYTOJbHOIO TPEyroJib- z ,/

Huka (puc. 70). // -

2. Ha eguHUYHON OKPYKHOCTH OTMeude- /’

Hbl TOYKH, COOTBETCTBYIOIIHE YTrJaM o

a, B, Y u ¢ (puc. 71). Onpexesnure cu- — L]

HYC M KOCHHYC KaXJOro U3 3THUX yrI-

JIOB. Puc. 70
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3. U306pasuTe HA eAUHNYHONA OKPYXHOCTH
TOYKHM, COOTBETCTBYIOIfME TAKHM yIJjaM
0, A1 KaXXJAOr0 U3 KOTOPBIX CIpaBeiJn-
BO PABEHCTBO:

V2.

6) Sina=_7,

B) coso = Y3 r) coso=-—1.

II sapuanm

1. OnpegesiuTe CHHYC ¥ KOCUHYC OCTPOTO yI-
Ja O IPAMOYTrOJIbHOTO TPEYroJbHHKA
(puc. 72).

2, Ha equHUYHON OKPY’>KHOCTH OTMEUYEHBI
TOYKH, COOTBETCTBYIOI[ME yrjam o, P, y
0 (puc. 73). Onpepenunre
CHHYC M KOCHHYC KaXJOro M3 3TUX yr-
JIOB.

3. M300pa3uTe Ha eIUHUYHON OKPY>XHOCTH
TOYKH, COOTBETCTBYIOII[Me TAKHUM YIJjaM
0, JJIA KaXKJOTo M3 KOTOPLIX CIIpaBEIJIM-
BO PaBEHCTBO:

a) sin(x=§; 6) sino = —

B) coso =1; r) coso = —

III sapuanm

1. OnpepesinTe CHHYC M KOCHHYC OCTPOTO
yria o IpAMOYTOJbHOrO TPeyroJibHHUKAa
(puc. 74).

2. Ha egHHYHON OKPY’XHOCTH OTMeue-
HbI TOYKH, COOTBETCTBYIOIIME yTrJjiaM
a B, v u ¢ (puc. 75). Omnpeapeaunre
CHHYC M KOCHHYC Ka’XJJoro M3 3THX yrI-
JIOB.

3. I300pasuTe Ha eAMHUUYHOM OKPY>KHOCTH
TOYKH, COOTBETCTBYIOI[ME TAKHM yrjaM
0, IJIA KaXXJO0ro U3 KOTOPHIX CIIpaBemJIn-
BO PABEHCTBO:

a) sina=%; 6) sino =-—1;
B) cosa=%; r) cosa=—§.

Puc. 72

o

Ry

<\

Puc. 74

Y
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1V eapuanm

1. Onpeneanrte CUHYC U KOCHHYC OCTpPO-
ro yrJia Ol IPAMOYT'OJIBHOIO TPEeyroJjib-

\\
\ e f=
‘?7

HuKa (puc. 76). m
2. Ha eguHNYHOM OKPY’XHOCTH OTMeue- 7 ,’f/
HBl TOYKH, COOTBETCTBYIOILIUE yrjaM /

7
o, B, Y u ¢ (puc. 77). Oupenenure cu- ._'é
HYC ¥ KOCHHYC KaXXJOrO M3 3TUX yI-

JIOB. Puc. 76

3. N306pasuTe Ha eTHUHHUYHONA OKDPYIK- ‘
HOCTH TOYKM, COOTBETCTBYIOIIHE Ta- < ;
KHM yrJjaMm O, DJs KaXJoro u3 KoTo- Va N ‘
PBIX CIIpaBeAJINBO PaBEHCTBO: 1

ﬁ YA

Ry

a) sino =1; 6) sina=—£; /
B) COSOL = g; r) coso = —%. Puc. 77
C-24* Dopmynsbl Ang CMHYCa U KOCUMHYCQA Yrna

I sapuanm
1. BeiuuciauTe cos o, ecau sino = %, 90° < a0 < 180°.

2. Mokakure, 4TO JJidA JOGOro yrija ¢ crpaBeAJNBO PABEHCTBO
sin (n — o) = sin o.

3. Brruuciure (Sin%’-‘- - cos éﬁ} +sin(-0,57) : cos (—- %n)

4
4. Beruucoare 4= cosa),(l + cosa) , ecau sina = — 2,
2sina 3
11 éapuanm
1. Beruuciaure sin o, ecau coso = —%, 90° < a < 180°.

2. TokakuTe, 4TO IJisA JIOOOro yrijia O CIIpaBeAJIMBO PABEHCTBO
cos (T — o) = —cos q.

3. Briuuciure (sinE - cos 3—“) -sin(-1,5m) : cos (— 10 )

4 4 3
4. Boruncaure 3 ZSMOATSING - onn ing = -3,
3cosa 5
I1I eapuanm
1. Brruuciure cos o, ecau Sino = —%, 180° < o < 270°.
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2. lokaxuTe, 4TO AJsA JIOGOro yrija o CIIpaBeJJNBO PABEHCTBO
sin(3x + o) = —sin .

3. Borumcoue (cos@ —sin %"] *sin(—3,57) : cos (— —7:—]

3
2sin®a 2
4, Boruucure —————-—3—, ecam COSOL = —.
coso — cos’ o 7
IV sapuanm
1. BeruncisuTe sin o, ecau coso = —%, 180° < a0 < 270°.

2. loxaxuTre, 4TO IJiA JIOOOro yria O, CIpaBeAJUBO PABEHCTBO
cos (3t + o) = —cos o.

3. Beruncaure [cosl—;’t + sin Eg—") - sin(-2,5m) : cos (— §4ﬂ)
4 Bur 3cos’a . _ 3
- Borumesure 0 e ecau sinac= .
C-25* TaHreHc U KOTAHreHc yrna
I eapuanm
1. OnpesesiuTe TaHreHC U KOTAHT'€HC OCT-
poro yrijia o IPAMOYrOJLHOIO Tpe-
yroapHUKAa (puc. 78). N
2, Beruuciure: \NZ
a) tg 0° + ctg (—90°) + tg 60°ctg 120°; Y N
6) te 3 ctg & + tg £ ctg 5T N
6 u
3. Boiumcaure sina, tgo, ctgo, ecan x
coso = —% u 90°<oa< 180°. Puc. 78
4sino — 3coso
4, Boruucanre Zsino + Beosq” €CTH tgo = -3.
II 6apuanm
1. OnpenesinTe TaHreHC M KOTAHTEHC OCT-
poro yrJja O, IPSAMOYTrOJBHOT'O Tpe-
yronbHUKa (puc. 79). »
2. Borumcature: k/
a) tg(—180°)+ctg270°+tg120°ctg60°; / / m
3n g X 5% otg
0) tg—4—ctg4 + tg 6 ctgﬁ. & u
3. Berumcaure coso, tgo, ctgo, ecam n
sino = —% u 180°<a< 270°. Puc. 79
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4. B 5sino — 3cosal t _
- Berunciure go——— " eciu tgo = Z

=_2. // N

III eapuanm Y, P ~

1. OnpenennTte TaHreHC M KOTAHI'e€HC OCT- o L TY
poro yria 0 INIpPAMOYroJLHOTO Tpe- o
yroasHuKa (puc. 80).

2. Briunciaure:
a) tg(— 360°)+ctg90°+ tg240°ctg300°; Puc. 80
6) tg5" ctg + tg ctg“"

3. Briuuciure sina, cosa, tgo, ecaun ctgo = —1—52 1 90°<o < 180°

4sina — Tcosa

4. Boiu T
raucaure 5sina + 3cosa

» ecau ctgo = —3.

1V eapuanm

1. OnpenennTe TAHreHC M KOTAHTEHC
OCTPOro yrJjia ¢, MpAMOYIOJILHOrO Tpe- %
yroabHuKa (puc. 81). 71N
2. Briuuciure: / 0'9—
a) tg180°+ ctg( 270°)+tg300°ctg 240°; m -
6)tg ™~ ctg + tgll’t ctg %". 7/ /’rf
7
3. Bmtmc.rm're sina, cosa, ctgo, eciau
tgo=—-— o< °
g 151«1270 a<360°. Puc. 81
5sino — 6cosa
4. Beruucaure 3sina T Booso’ €CH ctga = -2.
C-26* KocuHyc cymmbl U KOCUHYC PA3HOCTH
ABYX YrNOB.

CuHYC CyMMBbl U CMHYC PA3HOCTM ABYX YIJIOB

I sapuanm

1. Beruuciaure:
cos 54°cos 6° — sin 54°sin 6°; 0s 3% T 4+ sin Esin 3,
a) S s sin6°; ©0) c $70°°%% 30 snzos 10

2. YupocTuTe BhIpaykeHue
sin (3o + 2B)cos (o0 + 2B) — sin(a + 2B)cos (3o + 2PB).
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sin13°cos47° + sin47°cos13°
c0s98°cos38° + sin98°sin38°

sin58°c0s52° + sin52°cos58° - sin48° + cos48°
cos68°cos42° — sin42°sin68° c0s24° — sin24°°

3. Briunciure

4. CpaBHHTE

II éapuanm

1. Beiunciure:
a) cos 72°cos 42° + sin 72°sin 42°;
6) cos ®cos 2% — sin 2%gin X
5 15 15 5°

2. YmpocTuTe BLIpayKeHUe
sin(2a + 3B)cos (a0 — 3B) + sin(a — 3P)cos (20 + 3P).

8in54°cos24° — sin24°cos54°
c0s57°c0827° + 8in57°sin27°

3. Brluucaure

sin59°cos61° + sin61°cos59° sin36° + cos36°
c0858°c0s62° — sin 62°sin58° cos18° - sin18° "

4. CpaBHHuTE

III eapuanm

1. Buiuncaure:

a) sin 28°cos 17° + sin 17°cos 28°;

6) sin 2% cos /X — sin 7% cos 2%,

5 30 30 5

2. YupocTurte BeIpa)KeHHe

cos(3a — 2B)cos(a — 2B) + sin(3a — 2P)sin(a — 2p).
c0859°c0s29° + sin59°sin 29°
8in73°cos47° + sin47°cos73°

sin67°cos73°+ sin73°cos67° sin36° + cos36°

3. Berunciiure

4. CpaBHUTe

IV eapuanm

1. Berunciure:

a) sin111°cos 21° — sin 21°cos 111°;

6) sin X cos 4% + sin 4T cos T

) 7 s 21 S 21 cos 7 7

2. YapocTuTre BhIpaskeHHue

cos(5a — 2B)cos(a — 2B) + sin(5a — 2B)sin (o — 2P).
c0s23°cos22° — sin23°sin22°
sin19°cos26° + sin26°cos19°

3. BeluucJaure

sin56°cos79° + sin 79°cos56° sin37° + cos37°

c0855°c0s65° — sin55°sin65° " 1- cos72°+sin72°"

4. CpaBHHUTe

4 Moranos

c0s66°cos44° — sin66°sind4° " 1 - cos74°+sin74° "
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C - 27* Dopmynbl NpuBeaeHUa AN CUHYCA H
KOCHHYCa

I eapuanm

1. YopocTuTe BhIpakeHHUe:

a) sin (5—2" + a]; 6) cos(3n + a); B) sin (7—; - )

2. Beruuciaure 3cos (7?“ + a] +2sin(17n — a), ecau sin o = -0,2.

E—a]—Zcos(n—a)
ecau tgo = 5.

3sin(
3. Beruuciure ,
2sin(n + a) — 3cos(3?“— a)

3co0s50° — 4s8in140° _ 1
cos130° :

4. [ToxaxnuTe paBeHCTBO

II sapuanm

1. Yopocture BhIpakeHHue:

a) cos (57“ - a); 6) sin(3n + a); B) cos (%’t + Ot)-

2. Brrunciaure 2sin (% - (1] - 5cos (17 — o), ecam cosa = —0,3.

3cos(E + a)+ 2sin(n - a)

3. Brrunciaunre ), ecau tgo = 4.

2cos(n + ) — 3sin( 3?"+ o

4c0s25° — 3sin65° _ 1
sin115° .

4. lokaXxuTe paBeHCTBO

I1I eapuanm

1. YopocTuTe BBRIpaXkeHue:

a) sin (97“ - (X]; 6) cos(5n + a); B) sin (—% + a).

2. Briuuciure 4cos (9—2" - a) — 5sin(15n — a), ecan sina = —0,4.

2sin(3—" - a]— 3cos(n — )

), ecau ctgo = 5.

3. Brruuciaure 3
3sin(n + a) — 2cos(?n+ o

5sin140°+ 4cos130° _ 1

4. [TlokaXuTe paBeHCTBO
'H p cos310°
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IV eapuanm

1. YuopocTuTte BhIpaskeHuUe:

a) cos (%ﬂ + Ot]; 6) sin(5n + a); B) cos (—g + aj.

2, BeiuncauTe 5sin (l—zn- + Ot) —4cos (19n— o), ecau cos o = —-0,3.

stin(axz—’t + al— 3cos(n+ o)

3. Beruuciaure j , ecu ctga = 4.

3sin(n — o) — 2cos (g— a

5c0s20° — 4sin110° _ 1

4. lokaxuTe paBeHCTBO
cos340°

C-28* Cymma v pasHOCTb CMHYCOB U KOCUHYCOB

I sapuanm
1. BanuinuTe B BUAe IPON3BENEHUA:
a) sin 70° + sin 50°; 6) sin 70° — sin 50°;
B) cos 70° + cos 50°; r) cos 70° — cos 50°.
2. Tokaxure paBercTBo sin 200° + sin 100° = sin 40°.
n

s Tn s T T
3. Boiunciaure sin— + sin— + cos— — cos-—.
12 12 12 12

4. 3anuinuTe B Buje npousBegeHnsa sin13° + sin15° + sin17°.

1 : o
. —+ =1.
5. JokakuTe paBeHCTBO 55in50° 2sin10°=1

II eapuanm

1. 3anuiuuTre B BuAe IIPOU3BEACHU:
a) sin80° + sin 50°; 6) sin80° — sin 50°;
B) cos 80° + cos 50° ) cos 80° — cos50°.

2. Jokaxxure paBeHcTBO sin 160° — sin 100° = —cos 50°.
3. Beraucaure sinl3® + sin’® — cos3™ + cos L.
12 12 12 12

4, 3anumnTe B BuAe npoussegeHud sin 19° + sin 17° + sin 15°.

5. Moxaxkute paBedcTBo 2sinb50° — ,1 =1
2sin70°

IIT 6apuanm

1. BanumuTe B BHAEe IPOU3BEIEHUA:
a) sin 110° + sin 50°; 6) sin 110° — sin 50°;
B) cos 110° + cos 50°; r) cos 110° — cos 50°.
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2. JlokakuTe paBeHCTBO COS 140° + cos 80° = —+/3 sin 20°.
3. Brruucsure sin 1% — sin & — cos 8% — cos 2%
30 30 15 15°

4. 3anuiunuTe B BUJAe IMPOU3BEIeHUA
cos 110° + cos 105° + cos 100°.

5. lokaxuTe paBeHCTBO % —2sin10°=1.

1V eapuanm

1. 3anumuTe B BuAe IPOU3BEJEHUA:

a) sin 130° + sin 10°; 6) sin 130° — sin 10°;

B) cos 130° + cos 10°; r) cos 130° — cos 10°.
2. Toxakure paBeHCTBO cos 160° — cos 40° = J3cos 10°.
3. Beruucaute sinl3® — sin™ + coslO® — cosir,

42 42 21 21

4. 3anumuTe B Buje npoussegerns cos 105°+ cos 100° +cos 95°,
B

5. Hokaxkute paBeHCTBO 2sin70° — —
2sin 80°

C-29* ®opmynbi ans ABOHHBIX U NONOBUHHDbIX YI0B

I eapuanm

1. Breruuciaure:

s U T
—_ —_ —_—— _+.
a) 251n8 cos 23 0) (cos 13 sin — 15 ](cos 15 sin 12]
2. BriuncJaure sin 2o u cos 20, ecau sino = 0,6 u 2 <o<T.
in 200 = 2tga
3. lokakuTe CIpaBeAJNBOCTh paBeHCTBa SIN 40 = Tt tg% MM
yTJIOB O. # g + mn, roe n — ai000e 1eJI0e YHCJIO.
4. Beruucaure: a) sin 15°; 6) cos 22° 30°.
5. BeruucsuTe sin% U COS %, €CJIM COS O = % u % <a < 2n.
II sapuanm
1. Breruuciure:
T . 4 n . T
I cos ™ X _sink T +sinZ|
a) 2sin =~ 5 cos =~ T 0) (cos g —sin 8)(cos g Tsin 8)

2. Brruucaure sin 200 1 cos 2a, ecau coso = 0,8 u ? <o <2m
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l—tgza

3. Joka)kuTe CIpaBeAJIMBOCTHL PaBEHCTBa COS 20 = % A
g o
JIIOB O # % + nn, roe n — a060e IeJioe YUCJIO.
4, Beruucsiure: a) sin 22°30’; 6) cos15°.
5. BerumcauTe sin% u Cos < 5+ €CIIH COS O = —% nm<ao< %
III eapuanm
1. Beruucsure:
n 5n 5n 5n 5m
2sin 7% = —sin— | co + sin —
a) 2s 15 COS 15 6) cos12 sino | coss5 +sin 5
2. Beiunciinre sin 200 1 cos 20, ecau sina = —% IR <a< 32"
_ 2tga
3. loxaskuTe CIpaBeAIUBOCTL paBeHCTBa t€20 = 1—_-€g7(; AndA

yIJI0B a¢g+nn " a¢i§-+nk, rae n u k — mo0ble IeJble

YhCcia.
4, BoiuncauTe: a) sin 75°% 6) cos67°30".
5. Berumcsiure sin E U cos E’ €CJIH CoS 0L = ilg " 32" <a<2nm.
IV eapuanm
1. Beryucoiure:
5n n _ n n
a) Zsmﬁ oS 153 6) (cosﬁ sin i3 cos +s1n 12)
2, Boryucaure sin 200 1 cos 20, ecam cos oL = —% un<a< —32E
ctg2 a-1
3. loka)kuTre cpaBedIMBOCThL paBeHcTBa ctg2o = octge A
JIVIOB O # Tn, rae n — Jwo6oe IiejI0e YucCio.
4. Beruucaure: a) sin 67°30°; 6) cos 75°.
5. Borumcanre sin & u cos &, ecam cosa = —L <o < 3%,
2 2 18 2
¢ - 30* MpousseaeHns cCMHYCOB U KOCMHYCOB

I sapuanm

1. BanumuTe B BUAEe CYMMBI MJIH Pa3HOCTH:
a) sin 33°cos 27°; 6) cos 47°cos 2°; B) sin 24°sin 6°.
2. Berumciinre:
n

: o O ol o O, in __ ln
a) sin35°cos 25°-sin 20°cos 10°; ©6) COS 5= COS = smgs 18
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II sapuanm

1. SanumuTe B BUAe CYMMBI MJIM PA3HOCTH:
a) sin 35°cos 5°; 6) cos 37°cos 23°;  B) sin 36°sin 24°.
2. Beruuciure:
5t

a) sin 70°cos 65° —sin 25°cos 20°; 6) cos = 9 T cos i§_ sma—6 sm——.

II1I éapuanm

1. SanumuTe B BUe CYMMBI HJIN PA3HOCTH:
a) sin 34°cos 11°; 6) cos 49°cos 19°; B) sin 26°sin 54°.
2. Beluuciure:
5n

a) sin 26°cos 34°+ sin 19°cos 11°; 6) cos 3 Zcos ﬂ —sin 21 sin® 5

IV eapuanm

1. BanumuTre B BUAe CyMMBI WIN Pa3HOCTH:
a) sin 32°cos 13°; 0) cos41°cos 11°; B) sin41°sin16°.
2. Beruuciaure:

a) sin 25°c0s5° + sin 20°cos 40°; 6) cos—4 cosk s sm8 sma

C-31 A6conoTHas ¥ OTHOCUTESNIbHAS NOrPeLUHOCTh

I eapuanm

1. Haiigure npubamxkenue yuciaa 0,015926 ¢ TounocTsio:
a) KO BTOPOro pa3psja Mocje 3alsiTOd C HeZOCTATKOM;
6) 1o TpeThero pa3pfAga IocJe 3anAToi ¢ N30BITKOM;
B) IO YeTBEPTOrO pa3psja Ilocje 3alsaTOM ¢ OKPYIJIeHHEM.

2. Oxkpyraute uuciao 0,015926 ¢ TouHOCTHIO:

a) 1o ABYX 3Havamiux mnuop;

6) no Tpex 3Havamux udp;

B) A0 UYeThIpeX 3HAYalux Iudp.
3. Haiiaure abCOMIOTHYIO MOTIPEIIHOCTh IPUOIMIKEHNA:

a) 7,26945 = 7,26; 6) 0,006743 = 0,0067;

B) 5,469 - 104 = 5,5 - 104; r) 6,834 - 10°°= 6,84 - 1075,
4. OneHuTe OTHOCUTENBHYIO IIOTPEIIHOCTh NPUOIUIKEHUA:

a) 6,777 = 6,7; 6) 6,777 = 6,78;

B) 7,96 - 1010~ 7,9 - 1010; r) 7,678 - 1079 = 7,68 - 1079,

II sapuanm

1. Haiiaure npubiaumxenue uuciaa 0,059268 ¢ TounocTsIoO:
a) 10 BTOPOrO pa3psaja Iocje 3allsaTOM ¢ HeJOCTAaTKOM;
0) n0 TpeThero pa3psja mocJje 3amATON ¢ N3OBITKOM;
B) 0 YeTBEPTOro pas3psaja Iocjie 3ansiTOM ¢ OKPYIJIeHHEeM.
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2. Oxpyriamre yucuo 0,059268 ¢ TouHOCTHIO:

a) 0 ABYX 3HAUAIUX IUPP;

6) mo Tpex 3Havalux mudp;

B) O YeThIpEX 3HAYal[UX IU@p.
3. Haiinure ab6CONMIOTHYIO MOTPEIIHOCTD IIPUOIHKEHUA:

a) 5,72694 = 5,72; 6) 0,003647 =~ 0,0036;

B) 4,683 - 1076~ 4,69 - 1076; r) 9,456 - 105 = 9,5 - 10°.
4. OleHHTEe OTHOCHUTEJILHYIO IOTrPEIIHOCTh NMPUOIMIKeHNA:

a) 7,666 ~ 7,6; 6) 7,666 =~ 7,67;
B) 6,97 - 1010~ 6,9 - 1019; r) 8,795 - 1077~ 8,80 - 107".

IIT sapuanm

1. Haitgure npubamxenue yucaa 0,092698 ¢ Tounocrrio:
a) 0 BTOPOro pa3pdAja IIocJje 3amATOil ¢ HeJJOCTATKOM;
6) 10 TpeThero paspfAza IOCJie 3aIlATON C N30BITKOM;
B) 0 YETBEPTOro pa3pfAja IOocJie 3aIlATOM.
2. Oxkpyriinre yucao 0,092698 ¢ TouHOCTHIO:
a) X0 ABYX 3HAYaIuX Hu@p;
6) 1o Tpex 3Hauvamux Hudp;
B) 0 YeTHIpeX 3HAYaIuX Iudp.
3. Haitnure abCOMIOTHYIO IIOIPEIIHOCTDh MPUGIMIKEHUS:
a) 4,57869 = 4,57; 6) 0,004417 = 0,0044;
B) 6,954 - 106 = 7,0 - 106; r) 3,461 - 1077 = 3,47 - 1077,
4. OLleHNTE OTHOCHUTEJILHYIO MOTPEIIHOCTh NMPUOJIHMIKEeHNA:
a) 4,888 = 4,8; 6) 9,888 = 9,89;
B) 5,69 - 1010= 5,6 - 1010; r) 4,699 - 1077~ 4,70 - 1077,

IV éapuanm

1. Haitnure npubamxenue uuciaa 0,026497 ¢ TouHOCTHIO:
a) 0 BTOPOroO paspfAja MocJe 3alsToi ¢ HeAOCTaTKOM;
0) 10 TpeThero paspfaja Iocjie 3alATON ¢ N30BITKOM;
B) IO YeTBEPTOro pa3psAja Iocjie 3alATOH.
2. Oxkpyrawnre uncio 0,026497 ¢ TouHoCTHIO:
a) 10 ABYX 3HAUaIuX Ludp;
0) 1o Tpex 3HavaluX TUPP;
B) 0 YeThIpeX 3HAYaIux Iudp.
3. HaiimuTe aGCONMIOTHYIO IOTPEIIHOCTh NPUOIMIKEHNA:
a) 9,45976 = 9,45; 6) 0,007436 = 0,0074;
B) 8,343 - 108~ 8,35 - 1078; r) 4,965 - 107 = 5,0 - 107.
4. OnteHUTE OTHOCHUTEJILHYIO MOrPEIHOCTh NPUOIMIKEeHNA:
a) 6,798 = 6,7; 6) 6,798 = 6,80;
B) 8,97 - 1010= 8.9 - 1010; r) 8,598 - 1077~ 8,60 - 1077,
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C-32* MpubnuxeHns cymmbl, Pa3HOCTH,
Nnpou3BeAeHUs U YACTHOrO uucen

I eapuanm

OrnennTe abCOJIOTHYIO MMOTPEIITHOCTD IIPHUOJINIKEeHHOI0 PaBEeHCTBA
a-2)
1. a) 24,183 + 6,2392 = 24,1 + 6,2;

6) 0,45743 - 0,01073 = 0,46 — 0,01.

2. a) 25,58 + 11,96 + 3,81 + 5,32 = 25,5 + 11,9 + 3,8 + 5,3;
6) 25,58 + 11,96 + 3,81 + 5,32 = 25,6 + 12,0 + 3,8 + 5,3.

3. OueHUTE OTHOCHUTEJBbHYIO IIOTDEIIHOCTh IMPUOJIHIKEHHOTO pa-
BEHCTBA:
a) 1,4(7) - 5,(17) = 1,5 5,1;
6) 6,(76) : 2,4(5) = 6,8 : 2,5.

II eapuanm

Ouenure a6COMIOTHYIO MOTPEIIHOCTD MPUGINKEHHOTO PABEHCTBA
1-2)
1. a) 23,362 + 5,9702 = 23,3 + 5,9;
6) 0,53704 — 0,03597 = 0,54 — 0,04.
2. a) 5,98 + 6,45 + 25,51+ 32,80 = 5,9 + 6,4 + 25,5+ 32,8;
6) 5,98 + 6,45 + 25,51+ 32,80 = 6,0 + 6,5 + 25,5 + 32,8.
3. OueHuTe OTHOCUTEJBHYIO IOTPELIHOCTh NMPUOINIKEHHOT0 pa-
BEHCTBA:
a) 2,(37) - 2,5(8) = 2,4 - 2,6;
6) 7,(62) : 1,(7)= 7,6 : 1,8.

111 sapuanm

Ouenure abCOMIOTHYIO MOTPEIIHOCTD IPUOJIMIKEHHOT0 PaBEeHCTBa
a-2)
1. a) 31,091 + 8,9632 = 31,0 + 8,9;
6) 0,59704 - 0,06283 =~ 0,60 — 0,06.
2. a) 27,59 + 8,76 + 5,517 + 29,92 = 27,5 + 8,7 + 5,5 + 29,9;
6) 27,59 + 8,76 + 5,517 + 29,92 = 27,6 + 8,8 + 5,5 + 29,9.

3. O1eHNTE OTHOCHUTEJBLHYIO MOTPEIIHOCTh MPUOIHMKEHHOTO pa-
BEHCTBA:

a) 3,5(8) - 4,(36) = 3,6 - 4,4;
6) 8,(93) : 2,6(12) = 8,9 : 2,6.
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IV éapuanm
OnenuTe a6COIOTHYIO IIOTPEIHOCTH IPUOGINIKEHHOTO PABEHCTBA
1-2):
1. a) 33,095 + 7,3297 = 33,0 + 7,3;
6) 0,49808 - 0,07057 = 0,50 — 0,07.
2, a) 43,67 + 15,93 + 6,51 + 7,89 =~ 43,6 + 15,9 + 6,5 + 7,8;
6) 43,67 + 15,93 + 6,51 + 7,89 = 43,7 + 15,9 + 6,5 + 7,9.

3. OeHUTE OTHOCHUTEJBbHYIO IIOTDEIIHOCTh IIPUOJIM)KEHHOro pa-
BEHCTBA:
a) 1,(36) - 5,5(6) = 1,4 - 5,6;
6) 9,(76) : 2,(83) = 9,8 : 2,8.
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pasaen Il

KoHtponbHbie pabotsl

K-1 I sapuanm

1. Pemure HepaBeHCTBO:
a) 3x — 5> 4x - 2; 6) x(x — 3) < (x — 2)(x — 1);
B) x2+ 4x > (x + 2)2

2. Pemure cucreMy HepaBeHCTB:

5x+15>0, 2x+3>x -1,
){2x—5<0; ){x+5<0.
3. Peminre HepaBeHCTBO:
a) x2-6x+5<0;6) x2+ 2x + 2> 0; B) x2— 8x + 16 > 0.
4. HaiiauTe HauMeHbIllee Ieji0e pellleHre HepaBeHCTBa
%x -3>3x - %, yIOBJIeTBOPAIOIee HepaBeHCTBY x2 < 15,

5%, Pemnure HepaBeHc'rBo
a) (V3 - 5)x > N I' 6) (10 — 24/21)x > 7 - /3.

6% IIpy xaKoM 3HAUYEeHHM IIapaMeTpa d HepPaBEHCTBO ax
— (8 + 2a?)x + 16a > 0 He uMeeT pemleHui?

7*YTo0b!l BEIIIOJHUATHL 3aflaHHE B CPOK, TOKaph MOJIYKEH o0Taun-
BaTh 1o 25 meraJsieir B Aenb. OmHAKO OH 00TAUuMBaJ B JEHb Ha
10 peraseit 6osblre 1 MO3TOMY 3a 2 AHA IO CPOKA OOTOYMII Ha
50 peraJeii 6osblire, yeM TpeboBasiock. CKOJMIBKO JeTaJjieil Tpe-
60BaJIOCHL OOTOYUTH MO IJIaHy?

2 _

K-1 II eapuanm
1. Pemure HepaBeHCTBO:

a) 2x -3 >3x + 1; 6) x(x + 2) > (x + 3)(x — 1);

B) x2 — 4x > (x — 2)2
2. Peimure cucTremMy HepaBeHCTB:

) 3x+12>0, 6) 3x+2>2x -3,
2x -3 <0; x-5>0.

3. Pemure HepaBeHCTBO:

a) x2-2x—-3>0;6)x2+4x +5<0;B) x2— 6x +9>0.

4. Haiigure HaunboJblllee Iejloe peIlIeHNe HepaBeHCTBa

%x -2<2x - % , VAOBJIETBOPAIOIIee HePaBeHCTBY x2 < 12,
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5* PeluuTe HepaBeHCTBO:
3
) (V2-VB)x< o 0)(7-2V10)x> J5-42.

6*IIpy KakoM 3HaYeHWH IIapaMeTpa a@ HEPaBE€HCTBO QX

- (12 + 3a2)x + 36a > 0 He uMeeT perneHui?

7* Y100BI BEIIOJHUTL 3aJaHNE B CPOK, TOKAph AOJI2KEH 00Tauyu-
BaTh o 20 nmeraseil B nenb. OAHAKO OH 0o0TauMBaJ B J€Hb Ha
8 neraJieil GoJibllle, ¥ IIO9TOMY 3a 5 JHEH N0 CpOKa eMy ocTa-
Jock oorounte 20 meraseii. CKoOJBKO Aerajieii TpeboBajioch
obroynTh MO maany?

2

K-1 IIT eapuanm

1. Pemture HepaBeHCTBO:
a)Tx —9<13x + 1; 6) x(x + 2) < (x + 5)(x — 3);
B) 4x2 — 12x < (2x — 3)2.

2. Pemrure cucTeMy HepaBEHCTB:

){5x+12>0, 6){6x+5<5x+7,
3x-4<0; 2x+3<0.
3. Pemure HepaBeHCTBO:

a) x2-2x — 8 < 0; 6) 4x2+ 12x + 10 > 0;

B) x2+ 10x + 25 > 0.
4. Haiinute HauMeHbIllee IleJiOe peIIeHHe HepaBeHCTBa

-i.x -1>x- %, yAOBJIETBOPAIOIIee HepaBeHCTBY x2 < 17.

5% PemutTe HepaBeHCTBO:

8) (V2 + 7 )x > ﬁ%ﬁ; 6) (13 — 222)x > V11 -2,

6% IIpy kakoM 3HAUYeHMH IapaMeTpa @ HepPaBEHCTBO ax2 —

- (18 + 2a2)x + 36a > 0 He uMeeT pelreHU?

7* TypucTHI BHIILIN U3 NYHKTa A B nyHKT B. Eciu oHm 6yayr
npoxoauTtsh mo 40 KM B JeHb, TO IPUAYT B MyHKT B B Hame-
YeHHBIN CpPOK. A ecsu OyAyT IPOXOAUTH MO 45 KM B AeHb, TO
3a 2 AHA AO HAMEUYEHHOT'O0 CPOKa MM ocTaHeTcs mpoiitu 40 kM
po nyuxkra B. Haiinure paccroaHme OT MyHKTa A O INYyHK-
Ta B.

K-1 IV eéapuanm
1. Pemtnre HepaBeHCTBO:
a)6x — 7> 12x + 2; 0) x(x — 2) < (x + 2)(x — 4);
B) 9x2 — 12x < (3x — 2)%
2. Peimture cucreMy HepaBeHCTB:
Tx+8>0, 6 bx+T7<4x+8,
2) 122 -7<0; ) l2x+7<0.
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3. Pemrure HepaBeHCTBO:
a) x2+ 2x — 8 > 0; 6) 9x2+ 12x + 5 < 0;
B) x2+ 12x + 36 > 0.
4. Haitgute HanboJblllee IleJoe pellleHWe HepaBeHCTBa
%x -1<x- %, yAOBJIeTBOpAIOIIee HepaBeHCTBY x2 < 18.
5% Pemnre HePaBEeHCTBO:

a) (V3 + J7)x < ﬁ;_f; 6) (11 — 224 )x > V8 -3,

6*Ilpun KakOM 3HaYeHHHM IapaMeTpa @ HEpPaBeHCTBO aXx
— (20 +5a2)x + 100a > 0 He UMeeT pelIeHU?

7% TypucTthl BellIX U3 NYHKTa A B nyHKT B. Eciu onm 6yayr
npoxoauTts o 40 KM B JeHb, TO MPUAYT B NMYHKT B B Hame-
YeHHBIN CPpOK. A ecyu OyAyT IPOXOAUTH MO 35 KM B J€Hb, TO
3a JeHb 0 HAMEYEHHOI'0 CPOKa MM OCTaHEeTCH IIPOMTH 75 KM
Io nyukrta B. Haligure paccrosuue Mexxay IIyHKTaMu A u B,

2 _

K-2 I sapuanm
Pemure HepaBencrso (1—2):
1.a) (x — 3)(x — 4)(x — 5) < 0; 6) (x2 + 2x)(4x — 2) > 0.

x-5 3x+1 x2-16
2.8) T3 6) 7=z <L B /7 <0

> 0;
(x+3)(x-2)>0,
(x+4)(x-3)<0.
4. Haiijure Bce pellleHUs CUCTeMbl HEPaBEHCTB

(x-3)(x-1)=>0,
x>2,

yIOBJIeTBOPAION[MEe HepaBeHCTBY |x| < 4.

3. Pemrure cucreMy HepaBEeHCTB {

2 3
* - +1<0.
5%, Peirnte HEpaBEeHCTBO Gr_1f 3x-1 <

6% IIna nwoboro unciaa x € R Joka)kuTe cIpaBelIMBOCTH Hepa-
BEHCTBA:
a) x2— 16x + 69 > 0;
6) x2+ 4x + 5 > 2|x + 2|, naiiauTe 3HAUEHUA X, TP KOTOPHX
JieBas 4aCTh HepaBeHCTBA PaBHA IIPaBOii;

x2+6x+6+ 2
2 22 +6x+10

TOPBIX JIeBasd YacCTh HepPaBEHCTBA pPaBHA IIPaBOil.

7* Karep npomres 18 KM mo TeueHUIO peKH U 24 KM IIPDOTHB Te-
YyeHUdA, 3aTPATUB Ha Bech MyTh 3 4. Halaure CKOpPOCTH Te-
YeHUS PeKHU, ecjau coOCTBeHHAdA CKOPOCTh KaTepa pas-
Ha 15 KM/4.
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K-2 II éapuanm

Pemrure HepaBencTso (1—2):

1.a) (x — 2)(x — 3)(x — 4) > 0; 6) (x2 + 3x)(2x — 1) < 0.
x—4 . 3x -4 . x2-9 >

2.0) 7<0; 6)=—=>2; ) I —>0.

(x+1)(x-3)<0,
3. Pemnre cucreMy HepaBeHCTB (x-1)x-2)>0

4. Haiinure BCce pellleHHA CHCTEMbI HEDABEHCTB
{(x -1)(x-5)<0,
x> 2,
YIOBJIETBOPAIOIIME HepaBeHCTBY |x| < 3.

5% Pemrure HepaBeHCTBO 4 5 — 8 _+3<o.
(Bx +1) 3x+1

6*. Ina aroboro uucia x € R noKa)KuTe CIpaBefJIMBOCTL Hepa-

BEHCTBA:
a) x2-12x + 39 > 0;
6) x2+ 6x + 10 > 2|x + 3|, HaliauTe 3HAUEeHMS X, TIPH KOTO-
PHIX JieBasl 4YaCTh HEpaBEHCTBA paBHA IIPAaBO;
B) 2 +4x+1 " 2

2 x> +4x+5
PBIX JIeBasl 4aCTh HEPABEHCTBA paBHA IPAaBOM.

7* Karep mpomiesn 9 KM II0 TeUyeHHWIO pPeKH # 21 KM NIpPOTHUB
TeUeHUs, 3aTpPaTHB Ha Bech IyTh 2 4. Halinure cKopocThb
TeueHUsI PEeKH, ecJu cobCTBeHHas CKOPOCTL KaTepa pas-
Ha 16 KM/4.

> 0, HauTe 3HAYEHUSA X, IIPU KOTO-

K-2 IIT éapuanm

Pemnre HepaBeHcTBO (1—2):
1.a) (x + 38)(x — 4)(x + 5) > 0; 6) (x2— 2x)(6x + 3) < 0.
9. x+5 . 3x-1 . (x—4)2\

2) x—3<0’ ® x+2>1’ B) x+4 <0.

3. P (x+5)(2x-5)>0,
- Pemute cucreMy HepaBeHCTB |, | g\ 3y _10) < 0.

4. HaiizuTe Bce pellleHWs CUCTEMBI HEPABEHCTB
{(x +6)(x -5) >0,

x>0,
yAOBJIeTBOpAIOLIUe HepaBeHCTBY |x| < 6.
8 10
- -3<0.

*
5%, Pemiute HepaBeHCTBO (@x-37 2x-3
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6% Ilna nrob6oro umncaa x € R moka)KuTe cCIpaBefJIMBOCTH Hepa-
BEHCTBA:
a)x2+ 5x + 7> 0;

6) x2— 8x + 17 > 2|x - 4|, naitigure 3HaYEHUA X, MPH KOTO-
PHIX JIeBasl 4YaCTh HEpaBeHCTBAa paBHA IIPaBOIf;

x%-6x 5
5 x2-6x+10
PHIX JIeBasl 4aCTh HEPaBEHCTBA paBHA IIPABOM.

7% MoTopHas JIoOAKAa MPOIILIa Mo TeueHuIo peku 10 KM, a mpoTus
TeueHus 15 kM, 3aTpaTuB Ha Bech nyTh 3 u 20 muH. Haiign-
Te COOCTBEHHYIO CKOPOCTh MOTODHOM JIOAKH, €CJHM CKOPOCTh
TeueHUs paBHA 3 KM/4.

B) 20, maiifure 3HaYeHUA X, IIPU KOTO-

K-2 IV eapuanm

Pemure mepaBencrso (1—2):
1.a) (x + 2)(x + 3)(x — 4) < 0; 6) (x2 — 3x)(4x + 2) > 0.
x+4 3x+4 (x - 3)2
. > 0; <2; == <0.
2. a) x-1 0; 6) x+1 2 B x+3 0
(2x+1)(x-4)<0,
Bx-1)(x-3)=>0.
4. Haiigure Bce pellleHHUs CHCTEMbI HEPaBEHCTB
(x-6)(x+5)<0,
x>0,
yIOBJIETBOpAIOLINE HepaBeHCTBY |x| < 5.
25 30
- -7<0.
(2x+3)? 2x+3
6*. [Tna miob6oro uynciaa x € R mokasKuTe CIpaBelJINBOCTH Hepa-
BEHCTBA:
a)x2+ 7x + 13 > 0;
6) x2— 10x + 26 > 2|x — 5|, HaiiguTe 3HAUEHUA X, IPU KOTO-
PHIX JIeBasl 4aCTh HepaBeHCTBa pPaBHA IIPaBOiA;
) 2 -4x-5 + 5
5 x2-4x+5
PHIX JieBas 4acTh HepaBeHCTBa paBHA IIPaBOM.
7* . MoTopHas JIOAKAa MPOIILJIa 110 TeueHNI0 peKu 16 KM, a mpoTus
TeueHnus 6 KM, 3arpaTuB Ha Bech nyTh 1 u 30 mun. Haiigute

COOCTBEHHYIO CKOPOCTh MOTOPHOM JIOAKH, €CJIM CKODPOCTh Te-
YyeHUs paBHaA 2 KM/4.

3. Pemnre cucreMy HepaBeHCTB {

5% PemruTe HepaBEeHCTBO

B > 0, HaiauTe 3HAUEHUS X, IIPH KOTO-

K-3 I éapuanm

1. IlocrpoiiTe rpaduk byakmuu y = x3. ABnsercs jau sra GyHk-
nuA 4YeTHOl uam HeueTHoit? IIpmHaziae)kaT Jau rpaduky

dyuxnuu y = x3 rouxn A(-5; 125), B(4; 64), C(-3; —-27)?
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2. Onpep;eJm're, MEeXAYy KaKmMHUu COCeJHVMH HaTypaJbHBIMH

YHCJIAMH 3aKJIOYEHO uncio 3144 .
3. CpaBHMTE UMCIa:

a) 40,98 u 1; 6) 31,01 u 1; ) 31,99 u 40,99; r) 43 u 4.

4. Brrunciaure:
4/
a)5 - v16;6) 2 + ¥—27:8) 4 - 416; 1) ¥3-427; n) ;‘252-
5% BolHeCHTEe MHOMKHUTEJNb U3-TOJ 3HAKA KOPHSI:

a) ¥81; 6) {32a*, ecim a > 0; B) $128x° , ecom x < 0.
6* Pemnre ypaBHeHUNE (%— :\"/E)(:\a/;c_z+ Yox + i’/Z)= Jx + 4.

7* JIBe 6purasnsl Ipyu COBMECTHOM paboTe MOTYT BBINIOJHHUTH 3a-
nanue 3a 15 gHeit. 3a CKOJILKO AHeil MorJjia Obl BBIIOJHUTH
3TO 3ajaHMWe Ka)Kjaas Opuraja B OTAEJIBLHOCTH, €CJIH IIepBOH
6purase Ha BBHINTOJIHEHHWE BCEro 3aJlaHUsA IIOTpedyeTcs Ha
40 gueit Oosbille, yeM BTOPOM?

K-3 II éapuanm

1. ITocrpoiiTe rpaduk bynknuu y = x4. ABngerca mu sra pynk-
IuA 4YeTHO# uam HeueTHO#? IIpmHamjexar aum rpapurky

bysrnun y = x* rouxu A(-3; 81), B(-5; 125), C(2; 16)?
2. Onpenennre, MeXJy KaKMMH COCeJHHMH HATypPaJbHBIMU

ypcsaMy 3aKJII0UEeHO yucio 3260.

3. CpaBHuTE UMCIA:

a) §1,02 u 1; 6) 7/0,97 u 1; ) /0,98 u 41,98; r) ¥4 u ¥5.

4. Beiunciaure:
3
a)3-25; 6)5+ ¥-8; B)3- ¥81; r) ¥2-Y4; n) %.
5% BelHeCcHTe MHOKHTEJIb U3-II0J 3HAKA KOPHS:

a) Y54 ; 6) V48a*, ecim a < 0; ) ¥Y192x°, ecam x > 0.

6% Pemure ypaBHeHUE
@x + Y& - 2x + Ya) =8 - x.

7% IIpu coBMecTHOIf paboTe ABYX TpyO MOYKHO HANOJHHUTH OGac-
ceifH 3a 18 MuH. 3a CKOJIBKO MUHYT MOXKHO HAIIOJHHUTH Oac-
CeiiH yeped KaxXaylo TpyOy B OTAEJBLHOCTH, €CJIU uepe3 Iep-
ByI0 TPyOy MOKHO HAIlOJHUTH OacceitH Ha 15 muH GpIcTpee,
yeM 4yepes BTOPYIO?
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K-3 IIT eéapuanm

1. Iocrpoitte rpaduk dyuknun y = x°. pnsgerca au ara QyHK-
nuA 4yeTHOM maum HedeTHoM? IlpuHannexxar jgu rpaduky
dyuxnun y = x° roukn A(-3; —243), B(2; 32), C(-2; 32)?

2. OmmpegenuTre, MeXAY KAaKHMM COCEIHUMH HATypPaJbHBIMU
yHuCcIaMHM 3aKJIOYeHo uuciao 3501.

3. CpaBHuTe umncJa:

a) 0,999 u 1; 6) §1,002 un 1;

8) 30,997 ; 41,001, ) ¥4 u ¥3.
4. Beruncianre:

256
a)7T-81;6)4+ ¥—64;8)9- ¥625;r) ¥4 -464; n) 0
5% BeIHecHTe MHOMKHUTEJIb U3-II0J 3HaKa KODHS:

a) ¥250; 6) ¥80a*, ectma > 0; B) $256x°, ecom x < 0.
6% Pemure ypaBHeHUe (:\;/; - ‘\’/5 )(3/.—15E + 33x + §/§)=\/; + 9.

7% IIBe OpuraZpl IpH COBMECTHOM paboTe MOTyT BBIIIOJHHTH 3a-
manue 3a 16 gueit. 3a CKOJBKO AHEH Moria Obl BBIIOJHHTH
9TO 3ajlaHHe Ka)kaas Opurazla B OTAEJBHHOCTH, €CJH IIePBOi
Opurajse Ha BBIINOJIHEHHE BCero 3aJaHuUsA HoTpebyeTcA Ha
24 nusa GoJiblile, YyeM BTOPOIi?

K-3 IV eapuanm

1. ITocrpoiite rpaduk dyaxknuu y = x8. Apnaerca mu sra bynx-
nua uyeTHOM maum HeueTHOoi? IlpumHamneskar aum rpaduxy

bysknun y = x8 rouxkn A(-2; —64), B(-3; 729), C(2; 64)?
2. OnpemennTre, Me)XAY KAKUMH COCEJHHMH HATYpaJbHBEIMH

ypcIaMy 3aKJII0UeHO yucjo 3514 .
3. CpaBHuTe umucja:

a) {1,003 u 1; 6) /0,998 u 1;

8) 30,996 u 41,04; r) ¥5 u ¥6.
4. Briuuciaure:

a) 6 —/64; 6) 5 + 3-125; B) 8 — 4256;
r):\;/z':\’/ﬁ; ) 4“:;}5_25.

5% BrIHecHuTe MHOXKHUTEJIb M3-1I0J 3HAKA KOPHA:

a) ¥243; 6) ¥160a*, ecim a < 0; B) ¥Y320x°, ecim x > 0.
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6* Pemmure ypaBHEHUE (i‘/.;+ 3/5)( :3/?— % + %/6) = 15— \/_

T%IIpu coBmecTHOiT paboTe AByX Tpy6 MOKHO HAIIOJHHUTH Oac-
ceiiH 3a 24 MuUH. 3a CKOJIbKO MHHYT MOXKHO HAIIOJIHHUTL Oac-
ceilH yepe3 KaKAyio TPyOy B OTAeJbHOCTH, €CJIU uepe3 Iep-
ByI0 TPyOy MOXKHO HanoJiHUTH GacceitH Ha 20 MuH ObIcTpee,
yeM 4yepe3 BTOPYIo?

K-4 I sapuanm

1. Jana apudmernueckasa nporpeccusas —7; —5; ... .
a) Haiinnre ee TpuHAAIIATHIA YJIEeH.
0) Haiinure cyMMy ee mepBBIX IIECTHAAIIATH YJIEHOB.

2. Apubmeruueckan mnporpeccus {a,} sagana dopmysoi n-ro
urenaa, =7+ 3n. Haiiagure cymMMy ee IepBHIX ABaAIATH 4JIe-
HOB.

3. fBnsierca nu yucio 28,4 wieHoM apudMeTHUECKOIl mporpec-
CHH, NePBLIA YJIeH KOTOpOo# paBeH 3,2, a NATHIA paBen 4,87
Ecnm ma, To onpefennTe HOMEP 9TOro YJeHa.

4. HaiignTe cyMMy BCceX HaTypaJIbHBIX UHCEJI, KPATHBEIX 4 U He
npesocxogamux 120.

5% HaiiiuTe cyMMy TpeThero M TPUHAAIATOTO UJEeHOB apudme-
THYECKOM IIPOrpecCcHM, ecjau ee BOCHMOM 4jieH paBeH 25.

6* CKOTbKO IepBBIX YJEHOB apu(dMeTHUYECKONl IIpOrpeccHuu
—6; ~5; ... HYKHO CJIOYXHUTb, YTOOH! IIOJYUYUTH B cymMMe —15?

7* [IBe TpyOBI IIpM COBMeCTHOM paboTe HamoJIHAIOT OacceilH 3a
18 muu. B apyroii pas3 mepBasi TpyOa HamoJIHsJa OacceH
20 MmuH, a BTOpad Tpy6a —15 MHH, ¥ OHM HAIOJHHUJIH BeCh
facceiiH. 3a CKOJIBKO MHUHYT MOYXHO HAIlOJHUTHL GacceilH ue-
pe3 KaxXayio TpyOy B oTaesabHOCTH?

K-4 II sapuanm

1. lana apnpmernueckas nporpeccus —6; —3; ... .
a) Haitigure ee yeThIpHAAIATHIN YJIEH.
6) Haiimure cyMMy ee MepBBIX CeMHAAIATH UJEHOB.

2. Apubmernyeckaa mporpeccus {a,} samana dopmysoi n-ro
unena a, = 9 + 2n. Hafiiure cyMMy ee nepBBIX ABAAIATH IIA-
TH YJI€HOB.

3. ABasiercs au yucao 21,4 wireHoMm apudMeTUUeCcKOil mporpec-
CUM, IePBBIHA YieH KOTOpoi paBeH 2,8, a mecToii paBeH 4,3?
Ecau ma, To ompezennTe HOMEP 3TOrO YJeHA.

4. HaiinuTe CyMMy BCceX HATypaJIbHBIX YHCeJI, KPAaTHBHIX 6 u He
npesocxogamux 150.
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5% HaiinuTe CyMMy 4YeTBEepTOrO M YeTHIDHAALATOTO YJIEHOB
apuMeTHYECKOH IIpOrpeccuy, ecjaM ee AeBATHIA YJeH pa-
BeH 24.

6% CKOJIbKO IIepBBIX YJIEHOB apudMeTHMUeCKOHl IIPOrpeccH:
=T7; —6; ... Hy?KHO CJIO’)KHUTh, YTOOBI MOJYYUTH B cymMMe —25?

7% JIBe Opurajgbl Mpu COBMECTHOM paboTe BHINOJHWIN 3aJaHHe
3a 24 gua. Ecau O6bl mepBas O6puraza mpopaboTayia Haj BH-
noaHenueM 3amaHus 10 gueit, a BTOopas — 45 gHei, TO OHH
BBINIOJIHUJIM OBl BCce 3afjaHue. 3a CKOJIBKO AHel mMorJia Obl BH-
MOJIHUTH 9TO 3afaHMe Ka)kaas Opurajga B OTAEJIBLHOCTH?

K-4 IIT sapuanm

1. lana apudpmernuyeckasa nporpeccus —3,5; —3,2; ... .
a) Haiigure ee mecTHaAUATHIA YJIeH.
6) HaiignTe cymMMy ee NepBBIX OJWHHAAIIATHA YJIEHOB.

2. Apudmernueckas mporpeccusa {a,} 3anana opmyJoi n-ro
unena a, = 7 — 3n. HaiiinTe cCymmy ee MePBHIX ABAJIATH Yie-
HOB.

3. fABnsierca am umcao 122,2 ujreHom apudMeTHUECKOH IIpor-
peccuu, NepBHI ujeH KOTOopod paBeH —3,2, a NMATHH pa-
BeH 4,47 Eciu ma, To ompejesinTe HOMEp 3TOr0O 4JEHA.

4. Haiinure cyMMy BceX HaTypaJbHBIX UMCEJ, KPATHBIX 7 U He
npesocxoaAmux 133.

5% HaiignuTe CyMMY TpPEThEro M CEMHAZALIATOTO YJIEHOB apudme-
TUYECKOM NMPOrpeccruu, ecJIu ee NecATHIA ujeH paBeH 26.

6* CKOJIbKO IIepPBBIX YJEHOB apu(pMeTHUYEeCKOH IIPOrpeccHH
—-6,5; —6; ... HY’)KHO CJIO}KHUTb, UTOOBI HOJYYHUTH B CYMMe
-42,5?

7% JIBe TpyOBI pu COBMeCTHOM paboTe HamOJMHMJIM OacceiiH 3a
24 mun. B apyroit pas mepBaa Tpyb6a HamosHsJa Oacceitn
21 muH, a BTOpasA Tpy6ba — 28 MWH, 1 OHHM HAIIOJHHJIH BeCh
Oacceiin. 3a CKOJBKO MUHYT MOKHO HAIIOJHUTL OacceifH ue-
pe3 KaXKkaAyio Tpyby B OTAebHOCTH?

K-4 IV eapuanm

1. Jana apudpmernueckas nporpeccus —4,2; —3,5; ... .
a) Haiiagure ee naATHAAIATLIA YIeH.
0) HaiiguTe cyMMy ee IepBBIX ABEHAAIlaTH YJIEHOB.

2. Apudmeruueckas nporpeccus {a,} 3anaHa opmysioi n-ro
uneHa a, = 9 — 2n. Halingure cyMMy ee NepBBIX ABaANATH 04

TH YJIEHOB.

3. fABnserca au uuciao 88,2 wieHOM apudMeTHYECKOH IIporpec-
CHUU, IIePBBIH YUJeH KOTOpOoil paBeH —2,8, a mecToi paBeH 4,27
Ecnu pa, To onpeaesnte HOMEP 3TOrO UJeHA.
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4. Haiimure cyMMy BCeX HATypPaJbHBIX YuceJ, KPATHBEIX 8 U He
npesocxomAmux 192,

5% Haiiqnre CyMMy 4eTBEpPTOrO M BOCEMHAALATOTO YJI€HOB apud-
METHYEeCKOM IIPOrpecCHM, €CJH ee OAUHHAAIATHIA 4YjieH pa-
BeH 27.

6* CKOJIBKO IIePBHIX YJeHOB apupMeTHUYeCKO#l IIporpeccuu
-5,5; —5; ... HY?KHO CJI0KHUTH, YTOOBI TOJYYNTHL B cymMmme —31,5?

7* e Opurajgbl Ip¥M COBMECTHOI paboTe BHINOJHHJIN 3aJaHUeE
3a 24 gua. Ecamn Obl mepBasa Opuraza mpopaboTajia HajZ BBI-
nojHenueM 3agaHusa 30 aHeit, a BTOopasd — 15 gmeir, To oHM
BBHITIOJIHWJIN OBI Bce 3aaHue. 3a CKOJBKO AHe# MorJia ObI BbI-
MOJIHUTH 3TO 3afjaHue Ka)kaasd Opurajia B OTAEJIbHOCTU?

K-5 I sapuanm
1. lana reoMeTpuuecKas NPOrpeccus, MEePBHIA WieH KOTODPOi

1
paBeH —32, a 3HaMeHaTeJb paBeH 3

a) Haiigure ee 1recToi ujeH.
6) Haiinnte cymMMy ee IIepBBIX CEMH YJIEHOB.
2. B reomerpuueckoit mporpeccuu {@,} ¢ IOJOKUTENbLHBIMHU HJIe-

HaMu az = 7, a; = 28. Halinure CyMMy IepBHIX IIECTH 4Jie-

HOB 3TOH NpPOTpeccHu.
3. B reomerpuueckoit mporpeccuu {a,} ag =15, a,; = 135. Haii-

auTe a.
4. B reomerpuueckoit nporpeccuu {a,} a, = 12. Haiinure a, - ag.

o 1
5% 3namMenareTp reomeTpudeckoit mporpeccun {b,} paBen 3

Haitgure b b
be - by

6% Briuncante cyMmmMy O6€eCKOHEYHO yOBIBaIOIIEil reoMeTpu4YeCcKoi
nporpeccuu 36; —18; ... .

7% IlyTe OT cejla K TOPOAYy HMIET CHayajila TOPU3OHTAJILHO, a 3a-
TeM B ropy. Bejocuneaucr eger Ha TOPU30HTAJIBHOM y4acTKe
co ckopocthio 10 KM/4, B ropy cO CKOpPOCThbIO 6 KM/4, ¢ ro-
pbl — 12 KkM/u. BeluucianTe paccTossHHE OT ceJjla O ropoja,
eciM Ha IyTh B OAJHOM HAIPaBJIEHHUH BEJOCHIEAUCT TPATHUT
4 y, a B o6paTHOM HampaBJIeHUH — 3 U.

K-5 II eapuanm
1. Jlana reoMeTpuuecKas Iporpeccus, IIEPBBIN UjIeH KOTOPOi
paBeH —27, a 3HaMeHaTeJb pPaBeH %

a) Haitnure ee miecToit ujeH.
6) Haitniure cymMMy ee NMepBBHIX NATH YJIEHOB.
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2. B reomeTpuyecKoii mporpeccu {a,} ¢ HOJOXKUTENTbHEIMHU YJIe-
HaMu a, = 8, a, = 72. Haiiiure CyMMy NEpBBHIX MATH YJIEHOB
aToi IIPOrPecCcHH.

3. B reomerpuueckoit nporpeccuu {a,} a,,= 27, a;,=108. Haii-
auTe aq;.

4. B reomerpuueckoit mporpeccuu {a,} a5 = 11. Haiinure ag - a;.

5% 3nameHnaTeb reomMeTrpuyeckoit mporpeccun {b,} paBen %
Haitgnre M.

by - b

6% Briuncanre cymmy OecKOHedHO yObIBalollleil reomMerpuuec-
Koii mporpeccun 45; —15; ... .

7*IlyTh OT cejla K TOPOAY HMJET CHauaJila TOPU3OHTAJIbHO, a 3a-
TeM B ropy. Bejiocunegucr eger Ha ropu3OHTAJIbHOM y4acTKe
CO CKOpPOCTBHI0O 12 KM/4, B ropy CO CKOPOCTbIO 7 KM/4Y, C Iro-
pbl — 14 kM/4y. BrluncjanTre paccTosiHue OT cejia O rOpoja,
€CJIM Ha NYyTh B OZHOM HAIPaBJIEHWH BEJIOCHUIIEJUCT TPATHUT
3 u, a B 0OpaTHOM HamnpaBJjieHuHn — 2 4.

K-5 IIT éapuanm
1. Jlana reomMeTpmyecKas IPOTPeCCHs, HEPBHIA YiIeH KOTODOH

1
paBeH —32, a 3HaMeHaTeJb PaBeH —3

a) Haiigure ee 1ecToil 4ieH.
6) Haitgure cyMMy ee I1epBBIX CEMHU YJIEHOB.
2. B reomeTpuyecKkoit nporpeccumu {a, } ¢ IOJIOKUTEeNLHEIMU YJle-

HaMu a3 = 5, a5 = 45. Haliaiure cyMMy MepPBBIX MATU YJIEHOB

3TOM IPOrpecCHum.
3. B reomerpuueckoit nporpeccuu {a,} a,, = 24, a4 = 54. Haii-

nuTe Q5.
4. B reomerpuueckoit nporpeccuu {a,} ag = —13. Haiinure

a, - ag.

5% 3namenaresb reomerpuyeckoi mporpeccum {b,} pasen —%.

Haitnure 2%
“Oo

6% Brrumcinre cymMMy OeCKOHEUHO YyOBIBalOIIeil reomerpuuec-
Koil mporpeccuun 42; —8,4; ... .

7% IlyTh OT cejla K FOPOAYy HAET CHauyajia FOPM30HTAJILHO, a 3a-
TeM B ropy. Besocunenucr eaer Ha rOPU30OHTAILHOM YYaCTKe
co ckopocthio 10 KM/4, B ropy co cKkopocTeio 6 KM/u, ¢ ro-
pel — 12 KM/4. Beluucanre paccTosiHME OT ceja IO Topoja,
ecJii Ha NyTh B OJHOM HAaIPaBJE€HUH BEJIOCUIIEAUCT TPATHT

5 4, a B oOpaTHOM HampaBJjieHun — 3,5 4.

116



K-5 IV eapuanm
1. Jana reoMeTpuYecKas NpPOrpeccusi, MepPBbIA YJIeH KOTOPOit

1
paBeH —27, a 3HaMeHAaTeJb PaBeH -3

a) Haiinure ee 1mecTon 4jeH.
6) HailiznTe cyMMy ee IepBBIX IATH YJEHOB.
2. B reomeTpruecKoii mporpeccuu {an} C MIOJIOYKUTEJIbHBIMHU 4YJIe-

HaMH a, = 5, a, = 20. HaiiaiuTe cyMMy nepBBIX LIECTH Uje-

HOB 3TOM IPOTrpecCHUi.
3. B reomeTpuyeckoit nporpeccun {a,} a,3 = 18, a,; = 72. Haii-

fuTe a,.
4. B reomerpuueckoit mporpeccun {a,} a, = —14. Haiigure

a5 ¢ ag-

5% 3uamenaTen> reomerpuueckoit mporpeccum {b,} paBeH —%.

. bg - bo
Haiigure B by

6% BoiuncauTe cyMMy 6eCKOHEUHO yOBIBalolleil reOMeTPUUYEeCKOM
nporpeccun 50; —12,5; ... .

T IIyTe OT cejla K rOpoAy HMAET CHayajia TOPHU3OHTAJBHO, a 3a-
TeM B ropy. Besocumeauct eer Ha TOpU30HTAJBLHOM y4acTKe
CO CKOPOCTBHIO 8 KM/4Y, B TODY CO CKOPOCTBHIO 5 KM/4, C TODPBI
— 10 ¥kM/4. BeiuuciuTe pacCTOAHUE OT CeJjia IO ropoja, ecjau
Ha OYyTh B OJHOM HAaIpPaBJEHUH BeJOCHINENUCT TPaTHUT
5 4, a B oOpaTHOM HamnpaBiieHHUn — 3,5 4.

K-6 I sapuanm

1. Beruncoure 2sing + ctg i‘-.

2. YopocTuTre BHIpasKeHUe:

1- a)(1l+ o
2) ( °°Ssi)lga cos ) IS BCceX O # Mk, rae k — mai06oe Iesioe

YHCJIO;
0) sin(2n + a) + cos(n + o) + sin(—a) + cos (—a).

2
3. Toxaxcure paBeHCTBO —= > _sina =1 aus Bcex o # % +

1-sina
+ 2nk, rome kB — maro0oe 1eJIoe YHCJIO.
4. Broiyucaure tg o, ecam coso = ——;— " % <oa<m.

5% JokaskuTe, UTO IJas JIIOOOTO O CIIpaBeJJINBO HEpPaBEHCTBO

V2 . V2

-1< —~ sina + 7cosa< 1.
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2sino — 3cosa
3sino + 4coso

7* B nmaHcuoHATe B NpPOULIOM roay orabixaau 1200 myxuuH u
JKeHIIUH. B 3TOM rogy 4mcjo MyXYHMH yMEHBIIMJIOCH Ha
10 %, a uucio keHmuH yBeauumiaock Ha 20 % . B pesyibra-
Te oOIllee YMCJIO OTABIXAIOIINX YBEJUUYHUJIOCh HA 75 UejiOBeK.
CKOJIBKO MY)KYHMH M CKOJIBKO KEHIIUH OTABIXAJI0 B IAHCHO-
HaTe B 3TOM roay?

6* Haiigure 3HaueHNe BbIPAXKEeHUA , ecau tgo = 3.

K-6 II éapuanm

1. Brruuciure 2cos% - tg% .
2. YopocTure BbIpaYKeHUeE:
a) (1 -sina)(1+ sina)
coso
LeJIoe YHCJIO;

6) sin (n + o) + cos (2 + o) — sin(—a) — cos (—a).

1A BCeX O # g + mk, rae B — mio6oe

5.2
3. IloxakuTre paBeHCTBO Tﬂ“—“— —coso. = 1 gnsa Bcex o # 2mk,
— CcosQ
rae B — amoboe Ilejioe 4ucJo.
4. Brrunciure ctg o, ecan sino = —% un <o < 3—2“- .

5% JlokakuTe, UTO AJA JIOOOr0 O CIpPaBeAJIMBO HEPaBEHCTBO

-1< @sina - %cosa < 1.
3sino — 4cosa
4sina + 5cosa
7*. Io BEIGOPOB B ropoAcKOil nyme 3acemanu 50 memyTaToB OT
aByx naprtuii. Ilocie BBIGOPOB YMC/IO AENyTATOB MEPBOi map-
Tu yBeanuyuiaoch Ha 20 % , 4MCJI0 JelyTaTOB BTOPOM IapTHH
yMeHbpIiugock Ha 30 %, oOlllee YHCJIO AEIIYyTATOB OT 3THX
IBYX IMapTHil YMEHbIINJOCh Ha 5 uesoBeK. CKOJLKO JemyTa-
TOB OT KaXJOH M3 9TUX NapTHil U30paHO B FOPOACKYIO AyMy?

6*. HaiinuTe 3HaueHHe BBIPAYKECHUA , ecau tgo = 5.

K-6 III éapuanm

1. Briuncaure 2cos -3:1’2 + tgg.

2. YupocTuTre BhIpasKeHHeE:

a) + + sin®a. gas Bcex o # % + nk, rae k — mio6oe ne-
tgo +1

Jioe 4YHCJIO;

6) sin (5 — @) - cos(%’i — 0) + sin(-a) — cos (-w).
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1 1

: — — 2 = 2tg2a pas Bcex
1-sina 1+ sina

3. loka)xuTe paBeHCTBO

I

2
4. Beiuucaure sina, ecamn tgo = \/§ Hn <o < 32—"

o # - + nk, rae Bk — m000€ 11eJ10€ YHCIIO.

5% llokakuTe, UTO IJsA JIOO0Oro O CIpaBeAJIMBO HEePaBEHCTBO

2 .
-1< %sma— %cosa< 1.

3sina + 4cosa

5sina — 3cosa

7% B mpoIlLJIOM roay BBIIYCKHUKM ropoga N moayumniau 120 30-
JIOTBIX ¥ cepeOpsHbIX MezaJieil. B 3ToM rogy 4mcio 30JI0THIX
mepaJjeit ysesmunnock Ha 20 %, a unciao cepeGPAHBIX MeJa-
Jxeit ymenbmniock Ha 20 % . B pesysibraTre obljee 4yucio Me-
naseit ymeHbirmiaoch Ha 10. CKOJIBKO 30JIOTHIX U CKOJIBKO Ce-
pergme MeJaJjieil MOJyYNJIN BEIMYCKHHUKH ropoga N B 3TOM
roxy

6* Haiinure 3HaueHNe BhIPAYKEHUSA , ecan tgo = 2.

K-6 IV eapuanm

1. BerunciauTte 2sinf’4£ + ctg%.

2. YopocTure BhIpasKeHUe:

a) pv sy (11+1 + cos?q, nna Bcex o # mk, rae B — Ji060e mesoe

YHCJO;
6) sin(§2I - o) + cos (g — o) + sin(—a) + cos(—a).

3. lokaskuTe paBEHCTBO 1 4+ 1 _9 = 2ctg?a aas
1-cosa 1+ cosa

BCcexX O = Mk, rae B — Jro6oe 11eJjioe 4MCJIo.

3n
4. Beruucaunre cosa, ecau ctga = -3 u 5 <a< 27.
5* JlokaskuTe, 4YTO AJIs1 JIOOOr0o O CIIpaBeAJINBO HEPaBEHCTBO
3 .
-1< %sma + %cosa< 1.

4sino + 5cosa

3sino — 4cosa

7* B npouwioM roay B AByX Oubimnorekax 6110 160 ThIC. KHUT.
B 3TOM rozy 4mcjio KHUT yBEeJIHYHJIOCH B IIepBOil Oubamorexe
Ha 20 %, a Bo BrOpoii 6ubauoreke Ha 10 % . B pesysbraTe 06-
1I[ee YMCJI0 KHUT yBeJnuYniaoch Ha 21 Teic. CKOJIBKO KHUT CTa-
JIO B KaXKAo# 6mnbimorexke?

6* Haitaure 3HaueHWEe BHIPAYKEHUS , ecam tgo = 4.

119



Mrorosbiii TecT A8 CAMOKOHTPONS

I sapuanm

Ob6aszameavnas wacmy

1

1.

A.2F—23 B, 5 B. =5 TI. (23
P = (2%) T,

Pemnre ypaBHeHHE %xz -12=0. 8117
A.2;-2 B.2 B.6;-6 T.6 6

. B 2 Goapmne KOopoOkm m 3 Ma- Il
JeHbKHe KOpOOKHM IOoMeIlaeTcsa 4
38 kapaHpameii, a B 3 GoJiblliue |
KOpoOKKM M 2 MaJIeHbKHe KOpOo0-
Ku — 42 kapaupgama. CKOJBKO 1
KapaHzauleilt B 6GoJIbIIION M Ma- .
JIeHbKOM KOopoOKax BmecTte? —2‘L 0l 2 1%
OTaer. /

. Acnoab3ya rpadukm QyHKIU 1
y=x3uy= 2x + 4 (puc. 82), pe-

Tosap npm pacnpopake yueHuam Ha 20 %, nmpu 3TOM OH
cray croutb 680 p. CKOJIBKO CTOMJ TOBap AO pPacmpogaku?

A.136 p. B.816p. B.T700p. T.850p.

o a+x
HaiimnTe 3HaueHHe BHIPaXKeHUA s npu a= —-0,7 n
x=-0,3.
OTaer.
. Y3 ¢popmysl %= % +% BBIPA3UTE IIEPEMEHHYIO b.
A.b= 2% B.b=-% B.b=2"¢ I.b= 2
‘ a+c e c-a : ac : a-c

Vupocrture Boipaskenue (¢ + 2)(c — 3) — (¢ — 1)2.
A.c-7 B.c-5 B.c+5 I'.-3¢c-7

. Ykaxure BhIpaXkeHue, paBHoe creneHu 2k~ 3,

ok 2k

IIuTe ypaBHeHme x5 — 2x — 4 = 0.
OTBer. Puc. 82

1Hcnonb3oBaHb! 3afaHus U3 KH.: Asre6pa: c6. 3agaHmil AJId MOAT0-

TOBKH K MTOroBoii arrecraumu B 9 kiyacce / JI. B. KysHemosa,
C. B. CyBoposa, E. A. Byaumosuu u ap. — M.: IIpocBewenue, 2006.
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9. U3 umcen -3, -2, -1, 0, 1, 2, 3 yA
BeIOepuTe BCe Te, NMPH KOTOPBIX
3HayeHuWe BhIpakeHma 10x + 1
fosipllle 3HAUYEHUS BBHIPAXKEHUA
8x — 2.

A. -3; -2 B. -3; -2; -1
B.0;1;2;3 TI.-1;0;1;2;3
10. U3BecTHO, uTO @ > b. CpaBHuUTE

a-bubd-a.

A.a-b>b-a B.a-b<b-a A
B.a-b=0b-a TI. dauuelx giasa [o 1
CpaBHEHUSA HEAOCTATOYHO

11. ITocnenoBaTesnbHOCTh 3amaHa ¢op-  Puc. 83
(R
n

Ry

MyJIo# ¢, = . Kakoe u3 umncen

He ABJAeTCdA 4JIeHOM 3T0ﬁ l'IOCJIe].IOBaTeJIbHOCTH?
AL Bl Bl g1t
2 4 5 6

12. Ha pucynke 83 msobpaykeH rpabuk bymxoum y = —2x2 +
+ 4x + 6. Beruncanre KOOPDAMHATHI TOYKH A.

Orser.

[lonoaHumMenbHAL YaACMb

13. Peminre HepaBeHCTBO (—\/; - x)(x — 6\/; + 8) =2 0.
OTtBer.

14. /Isa memiexofa BBILIJIA OJHOBPEMEHHO HABCTpeuy APYT ApPY-
ry u3 OByX cej A u B, paccTogHNe MeXIy KOTOPLIMU 6 KM.
Ilemexon, mepmuit n3 ceja A, mpuineJ B cejo B uepes
54 MUH 1IOocjle BCTpeuYM, a IelIexof, InexIinuii ms ceja B,
npuirea B cejio A yepe3 24 MHH mocJje Bcrpeun. Haigure
paccTosgHNe OT MecTa BCTPeuH 0 OrmKaiiimero u3 3TUX CeJl.

OTaer.

II 6apuanm

O6azameavHas 4wacmb

1. Ileny Ha ToBap moBhicwau Ha 30 %, IpM 3TOM OH CTaJ CTO-
uTh 780 p. CKOJIBKO CTOMUJ TOBap A0 MOAOPOMKAHUA?

A.234p. B.2600p. B.1014p. T.600p.

at+x

2. Haiigure 3HaueHHe BHIPaAKeHUSA npu a =—-0,4 u
x=-0,5.

OtBer.
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10.

11.

. Byker u3 TpexX TIOJIBIIAHOB U ABYX 77

. Acnoap3ya rpabukm QyHKOUMN

. A3 yncen -3, -2, -1, 0, 1, 2, 3 BEI-

. 3 popmynst % = % —-% BBIpa3uTe IMePEMEHHYIO a.

be b+c
A.a= -2 B.a = B.a =
b+c c-b be

. Yopocrure Beipaxkenue (a — 1)2— (a + 1)(a — 2).

A.-3a-1 B.3-a B.3a +1 la+1

. YkaxkuTe BhIpayKeHHe, paBHOe cremenu 25F,

A. 25— 2k B.z_i B.ff,, I. 25— &

. Pemmure ypaBHeHUe ix2 -16 =0.

A. 2; -2 B. 2 B. 8; -8 Ir.8

P.a=i

b-c

Hapuuccos croutT 80 p., a 6Gyker u3

IBYX TIOJIBIIAHOB U TPeX HapIuc- 8

coB — 70 p. CKOJIBKO CTOUT OOUH

TIOJIbIIAH ¥ OJUH Hapuucc BMecre? 6

OTBer.

'°N
—
P—t—

y=x3uy= —x+ 2 (puc. 84), pe-

IIKTe ypaBHeHMe x5+ x — 2 = 0. 1

OTser. Tg L ol :

[\

S—

Gepure Bce Te, IPH KOTOPHIX 3HA-

yeHHUe BhIpayKeHud 3x — 1 MeHbIIIe
3HaUeHUs BbIpakeHusa 7x + 1.

\,\\

A. -3; -2 B. -3; -2; -1
B.0;1;2;3 TI.-1;0;1;2;3 Puc. 84

HsBecTtHO, uTO @ < b. CpaBHHTE

a-bub-a. va
A.a-b>b-a B.a-b<b-a Al |
B.a-b=0b-a T.Oau"sx gnda 0 .

CpaBHEHHUA HEAOCTATOYHO

ITocnemosaTenbHOCTh 3afaHa ¢op-
D"

n

MyJIOH ¢, = . Kakoe u3 uncen

He ABJSETCA YJIEHOM 3TOH IIocie-
AOBATEJILHOCTU?

- -1 -
A.-1 B 3 B.
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12.Ha pucynke 85 msobpaken rpadux obyHkmum y = 2x2 —
- 4x — 6. BeluncauTe KOOPAVHATEI TOYKH A.

Otser.

[onoaHumeavHas wacmsv

13. Pemrure HepaBeHCTBO (\/; + x)(x — 5Jx + 6) < 0.
Orser.

14. [IBa memrexoaa BHIIILIN OJHOBPEMEHHO HABCTpedy APYT APY-
I'y U3 ABYX ceJ A u B, paccTossiHre MeXIy KOTOPBIMU 15 KM.
ITlemexon, mexmmuit 13 ceja A, npuiley B cejo B uepes
45 MMH mocjie BCTpeuH, a Iellexoh, LIeNIInii m3 ceja B,
npuiren B ceno A uepe3 20 MuH mocie Bcrpeun. Hailigure
paccTosiHMEe OT MeCTa BCTPEUM A0 OJMMKAMIIIero u3 3THUX ceJl.

Otaer.

123



OTBeTbl K KOHTPOMbHLIM paboram

K-1. I Bapuanr. 1. a) (—o0; —3); 6) R; B) HeT pemieHuii. 2. a) (—3; 2,5);
6) Her pemenwuii. 3. a) (1; 5); 6) R; B) (—o0; 4)Y(4; +0). 4. -3.

5. 8) (~o0; ~2); 6) (—ﬁjﬁ ; +oo]

II Bapuanr. 1. a) (—°°; —4); 6) R; B) Her pemeHwuii. 2. a) (—4; 1,5);
6) (5; +90). 3. a) (—o0; —1)U(3; +°); 6) HeT pemreHuit; B) (—°0; 3)U

. 6. Ilpu a = —2. 7. 300 geraneii.

U(3; +). 4. 3. 5. a) (—0; —1); 6) (M, +00). 6. IIpu a = 2.
. 3
7. 300 neraeii.

III Bapuanr. 1. a) (—%; + 00); 6) Het pelreHuii; B) R. 2. a) (—2,4; %}
6) (-0; —1,5). 3. a) (-2; 4); 6) R; B) (-°0; —5)U(-5; +00). 4. —d.
5. a) (~1; +°); 6) (@; +ooj 6. TIpn a = —3. 7. 400 xu.

IV Bapmasnr. 1. a) (—o0; —1,5); 6) HeT pemeHwuii; B) R. 2. a) (—%; 3,5);

6) (—o0; —3,5). 3. a) (—o0; —4)Y(2; +0); 6) HeT pelieHMi; B) (—°; —6)V

U(—6; +90). 4. 4. 5. a) (—o0; —1); 6) (Jg;ﬁ, +°0). 6. IIpu a = -2.

7. 320 kM.

K—2. I Bapuant. 1. a) (—-o0; 3) U (4; 5); 6) [-2; 0] Y [0,5; +0).
2. a) (-o0; —3)U(5; +90); 6) (-1,5; 2); B) (—°°; —4]U(-1; 4].

3.[-4; -3)U(2;3]. 4.[3;4). 5. [%: 1:|- 6.6)-1; -3;B8)—2; —4.7. 3 kxmM/u.

II Bapuasnr. 1. a) (2; 3)V(4; +0); 6) (—o0; —3]V([0; 0,5]. 2. a) (—1; 4);
6) (—00; 1)U(2; +00); B) [-3; ~2)U[3; +o). 3. (-1; 1]VU[2; 3). 4. (2; 3].
5. [—%; %] 6. 06) -2; —4; B) —-1; -3. 7. 2 kxm/4.

III Bapuanr. 1.a) (—5; —3)U(4; +0); 6) (—o0; —0,5]U[0; 2]. 2. a) (—5; 3);
6) (~00; ~2)U(1,5; +o0); B) (o0 —4)U{4}. 3. [-6; ~5)U (2,5; 3%].

4. [5; 6]. 5. (—00; —%]u [%HOO). 6.6)3; 5;8) 1; 5. 7. 9 km/u.
IV Bapmant. 1. a) (—o0; —-3)U (-2; 4); 6) [—%; Oi|u[3; +00),
2. 8) (-00; ~4)U(1; +); 6) (~2; ~1); B) (~0; ~3)U(3). 3. [-%: %] v

U[3;4). 4. (0;5]. 5. (—o°; —4]u[—§;+oo). 6.6) 4; 6; B) 0; 4. 7. 14 km/u.
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K-3. I sapuanr. 1. ®yakuua y = x3 apnsercsa HeueTHOH, Touku B u C
npuHaAjekat rpaduky 3Toit GyHkuuu. 2. 5 < $144 <6. 3. a) 4098 <
<1; 6) 1,01 >1;8) ¥1.99 > 4099; r) ¥3 - ¥4. 4. a) 1; 6) -1;
8)2; 1) 3; 1) 3. 5.a)3%3; 6) 2a¥2; B) -2x%2. 6. 9. 7. 60 u 20 gueii.
11 papuant. 1. Pysxuua y = x? apnaerca yerHoit, Touku A u C mpu-
Hajnexar rpaduky aToi dyHkuuu. 2. 6 < ¥260 < 7. 3. a) ?/LE >1;

6) 7097 <1;8) 3098 < 4198; r) ¥4 > ¢5. 4. a) -2; 6) 3; B) 0;

1) 2; 1) 3. 5. a) 3¥2; 6) —2a¥3; B) 2x93. 6. 4. 7. 30 u 45 Mu=n.
III BapuanT. 1. ®yEKUUA y = x° gBNdeTca HedeTHOMH, TOUkM A u B

npuHagIexat rpaduky aToit dynxuuu. 2. 7< 501 < 8. 3. a) 30,999 <
<1;6) 41,002 > 1; B) 30,997 < 41001; r) ¥4 > ¥3. 4. a) -2; 6) 0;
B) 4; 1) 2; 1) 4. 5. a) 5%2; 6) 2a5; B) —-2x 4. 6. 16. 7. 48 u 24 aua.
IV Bapuanr. 1. ®yaxnusa y = x8 asnaerca sernoit, Touku B u C mpu-
HajeskaT rpaduky aroit dyrknun. 2. 8 < 3514 < 9. 3. a) ¥1,003 >
>1; 6) 80,998 < 1; B) 30,996 < ¥1.04; r) 35 > ¥6. 4. a) -2; 6) 0;
8)4; 1) 4; 1) 5. 5. a) 3¥9; 6) —2a¥10; B) 2x%5. 6. 9. 7. 40 u 60 mun.

K—4. I Bapuanr. 1. a) 17; 6) 128. 2. 770. 3. [Ha; 64. 4. 1860. 5. 50.

6. 3 man 10. 7. 30 u 45 MuH.
II BapuanT. 1. a) 33; 6) 306. 2. 875. 3. a; 63. 4. 1950. 5. 48. 6. 5

win 10. 7. 40 u 60 gueii.
III Bapuanr. 1. a) 1; 6) —22. 2. —490. 3. Ia; 67. 4. 1330. 5. 52. 6. 10

wmm 17. 7. 42 u 56 mus.

IV Bapmuanr. 1. a) 5,6; 6) —4,2. 2. —425. 3. Ia; 66. 4. 2400. 5. 54.
6.9 unu 14. 7. 40 u 60 gueii.

K-5. I BapuanT. 1. a) —1; 6) —63,5. 2. 110%. 3. —45 unu 45. 4. 144.
5.4.6.24. 7. 32 gkm.

Il Bapuanr. 1. a) -%; 6) —40%. 2. 322%. 3. -54 unm 54. 4. 121. 5. 9.

6. 33%. 7. 26 kM.

III Bapuanr. 1. a) 1; 6) —21%. 2. 67%. 3. —36 uan 36. 4. 169. 5. 4.

6. 35. 7. 38 km.
IV Bapuanr. 1. a) %; 6) —20%. 2. 157,5. 3. —36 num 36. 4. 196. 5. 9.

6. 40. 7. 31 kM.

K-6. I papuant. 1. VB + 1. 2. a) sinc; 6) 0. 4. V3. 6. - 7. 495

MYKYMH 1 780 'KeHIuH.
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II BapuanrT. 1. \/5 — 1. 2. a)cosa; 6) 0. 4. \/5 6. ;—; 7. 24 penyrara
oT nepBoii naptuu u 21 gemyraT OT BTOPOM IIapPTHH.

IIT apuant. 1. V3 — V2. 2. a) 1; 6) 0. 4. -%. 6. 2. 7. 42 sonorsie
u 68 cepeOpsAHBIX MegaJeil.

1V Bapmanr. 1. \/§ - \/5 2.a) 1; 6) 0. 4. g 6. -251- 7. 60 TBIC. KHHT
B nepBoif 6ubianoreke 1 121 ThIC. KHUT BO BTOPOM.

OT1BeTbl K UTOrOBOMY TECTY

I Bapuant. O6s3amenvran vacms. 1. T. 2. 2,5. 3. T. 4. A. 5. B. 6. B.
7.16.8.2.9.T. 10. A. 11. B. 12, (3; 0).
Honoanumeavnas wacme. 13. {0} Y [4; 16]. 14. 2,4 k™.

II BapuanT. O6a3amenvhasn wacme. 1. T. 2. —%. 3. A.4.B.5.B. 6.B.

7.30 p. 8. 1. 9. B. 10. B. 11. I". 12. (-1; 0).
Honoanumeavnas wvacme. 13. {0} U [4; 9]. 14. 6 kM.
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Ornasnenmue

TIDEAMCIIOBHIE « « v ¢ v v v v v vt e e et ettt e e e e e a e e

Pasgen 1. MaTepnajasl AJA HOATOTOBKH K CaMOCTOATEJbHBIM
paboram . . . ... ...........

1. Jluneituple HEpABEHCTBA C OAHUM HEM3BECTHBIM . . . . . . . . . .
2%, JluHefiHble HEPABEHCTBA C IAPAMETPOM . « « « « « ¢ ¢ o o « « o &
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