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NMpeancnosne

HugaKTAyecKne MaTepmaisl OO KYpey anreSphel cogepikart
32 camocToaTeNbHEE M § KOHTPOJRHBIX PAGOT B YeTHIpeX BapH-
AHTAX, 4 TAK}Ee HTOTOBEIA TeCT IJAS CAMOKOHTPOJS B ABYX Ba-
puaeTax. Ko BceM BapmaHTaM KOHTPOJLHLIX paloT U TecTy HMe-
JOTCSA OTBETHI,

JAupaxTuuecKHe MATepPHAJbl IIOJTHOCTLIO COOTBETCTBYIOT
yuebHRKY «Anrebpa, 9» (asroper: C.M, Huxonsernii, M.K. Ilo-
ranoe, H.H. Pemerankos, A.B. llleekun) cepun «MI'Y — mxo-
Jles U DOIOJHAIT ero GoJiee CHAOKHBIMH 38I8HUAMK, HeoOX0au-
MBMH AAA palGoThI B KJaccax, HAIEJeHHHX HA IOATOTOBKY K
o0yueHN) HA HNOBRIMISHHOM YypoBRe. InaarTiyecKkHe MaTepHa-
JH MOMKHO HCHOJIBE3OBATH B KJAcCCe M J0oMa npd pabore mo aio-
ORIM yueOHHKAM, & TaKKe AJA BOCIIOJNHeHHA [IPolesOB B 3HAHHU-
X B caMoo0fpa3oBaHEnd.

K xaxpoif caMocToATeIbHOR paboTe B neppoil gacTH KHUTH
JAHE IPHMEePHEl ERIOOJHEeHHA 3aJaHWI, aHAJNOMMYHEIX 3afgaHH-
§iM, BKIIO4YeHHHM B paGory. IIpy 3TOM IpHMEpPHEI He IIOBTOPAIOT
3aIeHHA CAMOCTOATEeNBHOH padoTil, HO pa3dop MX pPemIeHUA Cy-
HIeCTBEHHO MOBEICUT PE3¥AbTATHEBHOCTE BBINOJHEHHA CAMOCTOH-
TeABHLIX B KOHTPOABHEIX paboT I yCBOEHHe TEMEI B LEI0M.

Marepnanm ajaa NOATOTOBKH K CAMOCTOATENLHEIM pafoTaM
CONEPRAT HOIpobHble 00 bACHeHNA PellleHU 3afgaHuii, Tak Kax
HMEOT IeSbl0 O0bACHEeHUE BHIOPAHHLIX CIHOCO0OB geilfcTBHit. A
ofopMAeHHe PelIeAHI YIAIHMHCA MOeT OBTE KPATKHM. HcK-
nioveHne coctasasger pabora 22, B KOTOPOH BHIYHUCJAEHHA C IO-
MoIsi0 TeopeMmbl IIndaropa ooyineHs.

TeMEI, OTMe4YeHHEIe B TUAAKTHUYECKHX MATEePHAJAX 3Be3-
NOYKOIf, He ARAAIOTCA O0ABATEALHEIMH A H3YIeHAA B 001e0l-
pasoBATeJLHHIX KJIACCaX, MJIH cofieskaT GoJsee CIOMKHEIE 3aja-
ExA. OHYM OXBATLIBAIOT HPOTPAMMY YIAyGJIeHHOr0 H3YICHAA MAa-
TEMATHKH (OpeANpodaibHEIX KIAACCOB),

JlicOrle M3 CAMOCTOATENABHHX paloT yuydaTedbh MOMKET He-
OOJL3OBATEL AJIA KOHTpoXA Ha orMeTky. Ho mpm sTom ¢ienyeT
YYECTh, ITO MHOTHE CAMOCTOATENbHHeE paloTE H BCe KOHATPOJb-
Hhie paGoThl H3ORITOUHEI IO 00BEMY, OPEeAOOJATRETCHE, ITO YUH-
eIk CAMOCTOATEALHC OTOepeT U3 HUX YacTh 3AJAHHH € yYeTOM
YPOBHA NOATOTOBKHM YYAIHXCA IO OpelMeTy B BpeMeHH, OTEO-
AAMOTO HA BRITOJHEHHEe pAGOTEL.

Hexoropele saganna sapuaHToB III u IV HeckoabKo ca0mK-
Hee cooTBeTeTBYIOIUX aaganuii sapmanToB I u II. B kaaccax ¢
yrAyOeHHEIM H3IYUeHHEM MATEMATHKH OTHeJbHEIE CAMOCTOMA-
TeAsERie paboThI, OTMEeYeHHEIe 3BE3A0YKAME, MOXKHO IIPOBECTH
K&K KOHTPOJILHBIE,
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pasnen |

Matepuans ans NOAroTOBKMU
K COMOCTONTENbHbIM paboTam

1. NluHelhHbie HEPABEHCTBG ¢ OAHMUM HEM3BECTHRIM

IIpamep 1. PenmuM HepaBeHCTBO:
a)—-2x + 1< 3x + 6; 0) T(x + 3) < bx - 11;
B) 2(x — 4) > 2x + 3; r) 5(4x — 1) > 2(10x — 3).

Pemzenne. a) Ilepenecs 3x B JieBy1o, 8 1 B OpaABYIO YACTHL He-
paBeHCTBA (C NPOTHBOMONOYXHHEIMH SHAKAMH), IICJYYHM Hepa-

BE&HCTBO
~5x < 5, 1)

PABHOCHJIBHOE UCXOTHOMY HEPABEHCTBY.

Pasaenus HepapeHcTBo (1) HA —5 W DOMEHAB 3HAK HEPABEH-
CTBAa HA IPOTHABOIIOJICYKHEIA, [I0JYYHM HEPABEHCTBO X > —1, pas-
HOCHJIBHOE€ HCXOJHOMY HepaBeH-
cray. IloaTOMy MHOXKeCTBO pemme- - — ——Jdlaaumiio.
HHUH HCXOAHOrO HEPABEHCTBA 0Opa- -1

-1 Puc. 1

gyer uHTepBan (—1; +o0) (puc. 1),

0) PackphIB cCKOOKHA M IlepeHecA 5X B JeByl0, a 21 B npaByo
4aCcTh HEPABEHCTBA (¢ IPOTHBONOJNOKHEMH 3HAKAMHA}, ITOJYIHM

HePABEHCTBO
2x < -32, (2)

PABHOCHJBHOE ACXOIHOMY HEPABEHCTEY.
Pasgenus vepaseAcTeo (2) Ha 2, DONyUHM HepaBeHCTEO

X < _16’
PABHOCHJIPHOE NCXOTHOMY HepaABeH- WITITITIIIIVIITII I B
crBy. IlosToMy MHOXKeCTBO pemie- -16 x

HHUl HCXOXHOrO HEepAaBeHCTBa obpa- g, 2
ayer HHTepBana (—o0; —16) (puc. 2).

Jamevanue, J[lanee BMeCTO CAOB «IOAYUNM HePABEHCTEO,
PABHOCHABHOE HEPABEHCTBY» UACTO OyAeM ONCATH «IepennalleM
HEPABEHCTBO B BHAC» .

B} PackpriB cKOOKHM B NepeHeCA caaraeMele, COAepPIKAIIlHEE
X, B OHY YACTH HePABEHCTEA, & OCTANBHEIE B ADPYI'YI0, IIPHBEAR
nono0HbIe ClaraeMele, IePeIBIIeM HEPABCHCTBO B BHAE

Ox > 11. (3)
HepasercTBo (3) He MMeeT pellleHumii, TaKk KaK Opm JIOGOM
3HAYEHHNH X [OJYyJaeTcA HEeBePHOe€ YHCJI0BOE HepaBeHCTBO

0> 11. ITosToMy H pAaBHOCHJIBLHOE MY HCX0JHOEe HEPABEHCTBO He
HMeeT pellleHHid.
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r) Packpris cKOOKE 1 IlepeHecs ClIaraeMule, colep:Ralne X,
B OIHY 4YACThL HEPABEHCTBA, & OCTAJNBLHBIE B JPYVTVIO, OPHBEAA OO-
ZobHEIE clIaraeMele, lepenunmeM HepaBeHCTBO B BUAE

0x > —1. (4)

Permmennem HepaseBEcTBA (4) Aapngercda J00oe gelicTBUTENIb-
HOE MHCJIO, TAK KAK OpH JI000M 3HAYEHHH X OOJAYUAeTCH BeDHOe
yicaopoe HepaseHeTBO 0 > —1. IloaToMy pemreEneM pABHOCHJIL-
HOTC €MY MCXOJHOrO HePABEHCTBA ABJAETCA JA060e THCIO.

Oteer. a) (~1; +o); ©) (—o°; —16); B) HeT pemreHuii;
r) (-00; +00).

IIpumep 2. PemmuM HepaBeHCTEO:
Tx-3 b5x-2 -x+12

a) 5~ < 50 ¥ YKaXXeM ero HauOOoIbIIIee [EI0e
PeIIeHHE;

6) (vB — 2)x > 9 — 45 ¥ yKaeM ero HamMeHbmIee HENoe
pellenHe.

Pemenne. a) YMHOIKHB HCXOAHOE HepaBeHCTBO HA 20, moay-
1HM HepaBeHCTBO

4(Tx - 8) — 5(5x — 2) < —x + 12, (5)

PABHOCHIBHOE MCXOOHOMY HEDABEHCTEY.

Packpris cko0KH H nepeHecd cJlaraeMele, COAEPKAIINE X, B
0AHY YACTh HEPABEHCTBA, & OCTAJbHEE B APYIYIO, IPDHMEEIA I10-
RofHEBIe WIeHR, ITepelunieM HepaseHCTBO (5) B Buge

4x < 14 nan B BUAe X < 3,5,

MHOKeCTBO pellleHuil NocJeAHer0 HePABEHCTBA, 4 3HAYHT,
¥ PABHOCHJIBHOTO €My MCXOTHOrO HePABeHCTBA o0pa3yeT HATEp-
san (—oo; 3,5) (pme. 3). Tar rRar
3<3.5 <4, ro 3 — nanboJbiIee me-

I0oe pellleHAe UCXOAHOrO HEepaBeH- 3' 3:5 4' "x
CcTBA.

6) Tax Kax 5—-2>0, a 9 — Pue. 3
-45=5 - 45 + 4=(5 - 20,
T0, PA3IEJHB HCXOIHOE HEPABEHCTBO 0 J5-2 1 x

Ha IIOJICKHUTEJNBHOE SHUCJI0 Jg -2, Puc. 4
HOJyUYHM HepaBeHCTBO

x> 5 -2,
PABHOCHJIBHOE MCXOAHOMY. I102TOMY MHOKEeCTBO pelleHMIl uc-

X0JHOTO HEPABEHCTBA 00pasyeT HHTepBaJ (JE —2; +o0) (puc. 4).

Tax kag O < J5 —2 <1, To 1 — HaHMeHbIIee LeJIOoe peldlcHue
HACXONHOTO HepABEHCTBA.
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Orser. a) (—20; 3,5), 3 — HauboJanmee neioce perreHue

HepaBeHCTBa; 0) (\/5 — 2; +00), 1 — HauMeHLIIee LEI0e Pere-
HHEe HepaBeHCTBA.

Ipumep 3. Haltnem manbosabmree nejioe 3HAYEHHE X, OPH
13-x 2-x
7 B =7~ OTPHUATe]bHA.
Pemenne. Tpebyerca maliTH HauGoAbIlee OeJOe THCIAO,
ABJIAIONIeeCH pellleHHeM HepaBeHCTBA

KOTOPOM Pa3HOCTE Apoleit

13-x 2-x
- < 0. (6)
VYMHOKEB HepaBeHCTBO (6) Ha 28, noayIuM HepaBeHCTBO
4(13 - x) - (2 - x) < 0, (7)

PABHOCHJIbHOE HCXOZHOMY HepaBeHCTBY.
PackpelB cKOOKH, OpHBegA IONOOHBIE WJeHBI M IIepeHecH

CJAAraeMEle, COOEepIKAIHe X, B OJHY 4YacTh HepaBeHCTBA, 4 OC-

TAJNBHEE B APYLYI0, IepedaneM HepaBeHCTEO (7) B BUZe

3x < —-38
HJIH B BHOE
x <-122.
Tar kax -13 < 122 < ~12 sy —
3 -13 -12§ -1z ¥
(puc. 5), To —-13 — nHaubonemee
Ies10e pellleHHe HepaBeHCTBa (6). Puc. 5
Oreer. —13.

2%, fluHeilHbie HEPABEHCTBA C NAPAMETPOM

Iipumep 1. IIpu xaxoM 3HAYEHHH DapaMeTpa @ HEPABEHCTBO
ax > 3x + 10 He uMeeT pemeHui?
Pemenne, TlepenumneM nexogHOe HEPABCHCTBO B BHAL

(a — 3)x > 10. (1)
Ecinma — 3 =0, 1. e. a = 3, To HepapeHACTBO (1) AMeeT BUT
0x > 10. (2)

Hepasenerso (2) He uMeeT pemieHuid, Tax xax mpm JoboM
3HAYEeHHEH X OOJYYaeTCH HeBepHOe WUHCIOBOE HePABEHCTBO
0> 10.

Ecau a > 3, To, pasgenue HepaBeHCTBO (1) Ha THOROKUTENR-

10
HOe YACJIO ¢ — 3, lepeluIIeM ero B BUAe ¥ > ——g. 3ro o3Haga-
eT, UTO AJIA KA’KIOTe ¢ > 3 HCXOAHOe HEPABEeHCTBO HMEET XOTH

10
OB 0OFHO pellleHre, HAOPHMEeD X = a8t 1.
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Ecan a < 3, 10, pasgennB HepaBeHcTBo (1) Ha oTpHUATENL-
10
HOE YHCAO @ — 3, MepenyineM ero B BAAE X <273 . 9T0 O3HAYA-

€T, 9T0 AJ7 KAKAOre &4 < 3 HCXOogHOe HepaBeHc'rno HMeeT XOTH
10
Onl ofHO pellleHHe, HAODPHMED X = e 1.
Hrak, ucxoaroe HEPABEHCTBO He HMeeT perueHntl TUme npy
a=3.
Oreer, IIpu ¢ = 3.

IIpumep 2. Ilpn xaxoM 3HAYEeHHH OapaMerpa a4 Jdwboe
JefficTBHTENBbHOE UYHCA0 HBIAETCHA DpellleHNeM HePaBeHCTBA
ax > 5x — T?

Peinenne. IlepelinimeM ncXoAHOE HePABEHCTBO B BHIE

(a — B)x > 1. 3)
Ecima — 5 =0, T. e. a =5, To HepaBeHCTBO (3) IMeeT BHJ,
Ox > -T. (4)

PeinenneM HepaBeHcTBa (4) fBiadeTca Jjio0oe geficTBATEIb-
HOR YHCJIO, TAK KAK IIPH JIO00M 3HAYEHUH X ODOJIYyYAeTCA BepHOe
uYnCA0BOE HepaseHeTBO O > -7,

Ecau a — 5 > 0, To HepaBeBCcTBO (3) pPABHOCHJILHO HepaBeH-

-7
CTBY X > m , HOPTOMY ANHA KAXAO0r0o 3HAYEHUA @ > 5 Hai&ne'ma

gHAYEeHHEe X, KOTOPOe He ABJIAETCA pellleHHeM HCXOXHOro Hepa-
B€HCTBA, HAOPHMEP X = —7 - 1.

Eerma -5 <0, To HepaBeHcTBo (8) pAaBHOCHJILHO HepaBeH-
CTBY x < 75 , DIOTOMY A KaiKJA0r0 3HAYeHNA a < 5 BalimeTca

JHAUYeHne X, KOTOpOe He SBJACTCH PelleHHeM HCXOAHOrO Hepa-
-
BeHCTBA, HANPHMED X = —— + 1.
Hraxr, nmoboe JeficTBHTENLHOE YUCIO ABIAETCH peileHHeM
HCXOAROrO HepPABeHCTBA JHUIIL Opn @ = 5,
Oteer. IIpn a = 5.

IIpsmep 3. Ilpn xaxxaoM SHAUEHHH ODapPAMeTpA ¢ PelllHM He-
paBeHCTBO ax — 2a < —6 — x.
Pemenne. IlepennmeM HCXoAHOe HEPABEHCTBO B BHIE

(@ + 1)x < 2a — 8. (5)
Eenu ¢ +1 =10, 1. e. a = —1, To HepaseHcTrO (5) nMeer BUA
Ox < -8, (6)

HepaseBcTBo (6) He AMeeT pelnennii. 3HAYNT, H PABHOCHAJIL-
HOe eMy HepaBeHCTBO (5) He MMeeT pelleEAH.



Eecnim a + 1 > 0, r.e. a > —1, To HepasereTso (5) papHO-
2a-6
CHJIBLHO HEPABEHCTBY X < —— H HMeeT pelleHMA: Jioboe

a+1
2a-6
- 22
xe( ’a+1]'

Ecnu a +1 <0, 1. e. a < —1, To HepaBeHCTBO (5) paBHO-
2a-6
CHUJILHO HepaBeHCTBY X > 211

xe(za_s- +00}

H HMeeT peIleHH. Jwboe

a+1’
“ 2a-6
Otreer. Her pemenuii gna a = —1; mofoe xe {—00; a+1]
2a0-6
JJIA Kaxaoro a >—1; awoboe xe Py +00 | ana wamgoro a < ~1.

3. Cucrembl NUHEHHbIX HEPOBEHCTE
¢ OAHMM HEN3BECTHLIM

IIpumep 1. Pemmvm cmcTeMy Hepa- a)
BEHCTB ALY, ,
2x — 1< 13, TF
3x+4:>11.

6)
Pemrenne. PemleHHAMA IIepBOT'O HEpa-

o GLLIIIIIII NI
BEeHCTBA CHCTEMElI ABJAKTCA Bce X < 7T 7 x
(prc. 6, a), a pemeHMAMHA BTOPOTY Hepa- 3
BEeHCTBA CHCTEMBI ABJAKITCA BCe X > 37

B)
(puc. 6, 6), n0aTOMY PEINEHHAMHA CHCTEMEI

AANNNNOUOOUOOC £ £/ £/ g0
ABJAAIOTCA BCE X, TaKHe, UTO 37 <x <9 % 7 x
(puc. 6, &).

ki
Oxser. (3: 7). Puc. 6

IIpumep 2, PelluM cucTeMy HePABEHCTB
bx~-T>4x+ 1,
{ 4x—1>2x+ 7.

Pemrenne. PemeRMAMH NepBOr0 HEPABEHCTBA CHCTEMEl AB-
namwTeA Bee x > 8 (pue. 7, a), & pellleRHAMA BTOROTO HEPARCH-
CTBA CHCTEME] ABAAIOTCE Bee x > 4 (puc. 7, §), nosroMy pelue-
HHSMH CHCTeMb] ABNAIOTCA Bee x > 8 (pue. 7, 8).
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OrBer. (8; +0).

IIpumep 3. PemruM cacTeMy HepaBeHCTB

-4 . x+3,

8x-1 )

2x+1<

Pemenne. YMHOXKHME ODepBOe HEPABEHCTEO CHCTEMEI Ha 2, a
BTOpOE HEPABeHCTEBO HA 3, OepennllieM CHCTEMY B BUIe

Tx—4 < 2x + 6,
{6x+3<8x—7. 2)

PemieHMAMH OepBOT0 HEPABEHCTBA CHCTEME! (2} ABIAIOTCA
BCe ¥ < 2, a pernIeHEAMH BTOPOro HepaBeHCTBA cHcTeMEI (2) AB-
JATCHA BCe X > 5, DOSTOMY CHCTe-
na (2), a 3BaYNT, H PABHOCHILHAA nmmb—d‘““m;
et cmereMa (1) He MMeIOT pemueHBH 2 5

{puc. 8).
Oreer. Het permenuii. Puc. &

4*, Cuctembl NUHEHHBIX HEPUBEHCTB ¢ NAPUMETPOM

IIpamep 1. TIpu KakHX 3HAYEHHAX MApPAMETPa @ CHCTEMA

HEPAREHCTD
3x - 2a > 5, (1)
2x+3a<7T

a) copmecTHa; 0) HecorMecTHA?
Pemenne. IIpu KaxAoM 3HAYEHHH lIapaMeTpa IepBOe Hepa-

2a+5
BeHCTBO CHCTEMH (1) MMeeT pelmeHHA: Bce X > — (puc. 9), a

7-3
BTOpOe HEPABEHCTBO CHCTeMEI (1) MMeeT pelneHus: Bce X < e
{prc. 10).
— e L L L LLLLLL L L P g ESLERLLRILLRLLANEOURALN .
2a+5 x 7-%3a x
3 2
Puc. 9 Puc, 10
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2645 _7-8z ¥ 7-8z .26+5% 2a+8_T7-8a *
3 2 2 3 3 2
Buc. 11 Puc. 12 Puc. 13

a) HepasercTBa cucTeMEl (1) uMeroT oflnue pemesus, eciu
2a+h < 7-3a

3 (pue. 11), T. 2. a < = 11 Hrak, cHCTeMA COBMECTHA,

13"

i1
<
eCclIa a 13"

0) HepasercTBa cucreMH (1) He AMeroT o0IZUX pemneHHid,

5 -3
2a+b , T-3a (puec. 12), T.e. a > %, aubo 2a+b

ecan Jgubo

7-3a
= —— (puec. 13}, . e. a = %. Hrak, cHcTeMa HeCOBMECTHA,

ecIn a ? 13

Oreer. a) IIpu a < —' 6)upu a > %

IIpumep 2. IIpu Kaxkux 3HAYEHHAX IHapaMeTpa g 4mcso 1
ABJAETCA pPelleHHueM CHCTeMEI HEPABEHCTB

2<6x—a,
{—3 > 4x — ba? @)
Pemenne. [Ipn ka)xaoM 3HadUeHUH ITapaMeTpa & IepBoe
2+a

HepABEHCTBO cucTeMbl (2) MMeeT pemnreHHA: BCe X ™ e

(puc. 14), a BTOpoe HePABEHCTBO CHCTeMEl (2) EMeeT pelOeHHA:
5a-3

Bce X < ~a (puc. 15).

Yneno 1 ABJIAETCA pellleHHeM CHCTEMEI JIMIIL IIPU YCJIOBHH
2+a

-3
(puc. 16), T. e. IHIIL ANd TeX 3HAMEHUII Dapa-

<1<
MeTpa @, KOTOpPhIe ABJAITCA pellleHHeM CHCTEMEI
ba-3
4 > L
(3)
2+a <1.
(]
AN e ANANNANNNANNNANNNN, o L
2+a x 5a—3 X 2+al 5a-3 %
6 4 6 4
Puc. 14 Puc. 15 Puc. 16



— LIS e SNNAANAANANNANNGNY g g} o g

3a-86 x Sa+7 X 33-62 5 5a+7¥*
4 2 4 2
Puc, 17 Puc. 18 Puc. 19

Pemnus cuctemy (3), DOJYIAM MHOKECTBO e pelIleHHA: Bce
ae (1,4; 4).

Hrak, aneno 1 asiaserca peineHueM CHCTEMEL (2) TOJIBKO
mpu KaxaoMm ac (1,4; 4).

Orser. Ilpn Kaxxaom ac (1,4; 4).

IIpumep 3. [Ipu KaxHX 3HAUEHHAX DapaMeTpa @ YMclaa 2 H
5 ARIAIOTCA PeMIeHHAMN CUCTeMEl HePABEHCTB

3a — 4x < 6,
{2x—50< 7? (4)

Peimenne. IIpu kaxaoM SHAYEHHMH IAPAMETPA ¢ OepBoe He-
PABEHCTEO cHCTeMH (4) HMeeT pelleHHsA: Bee X > 32—_6 (pmec. 17),
a BTOpPOe HePABEHCTEC CHCTeMul (4) HMeeT pemieHHA: BCe
x < L (puc. 18).

Yuena 2 U 5 ABNAIOTCA pellleHUAMH cucTeMH (4) Toanko
AndA TeX 3HAYEHAH napaMerpa ¢, AJMA KOTOPHIX clIpaBeAJIABE! He-
3a-6

Ba+T
<2<h< = (pac, 19), . ¢. ACKOMEIe 3HAYE-

HHA IIapaMeTps ABIAKTCH DellleHHAMH CHCTEMBI HEDABEHCTB

364—6 < 2’
Ba+T (5)

2 > 5.

Penme cacTeMy HepaseHCTB (5), IONYUAM MHOMECTBO BCEX
3, 14
5 3

paBerCTBA

HCKOMEIX 3HAYEHHI oapamMmeTrpa: ae(

Oreer. IIpn ra:goM a< [g; 1?4]

Fameuanue. HekoTophle 388870 ¢ IAPAMETPOM MOJKHO pe-
IOUTEH, HcOoab3yda rpadnkn byHrnuii. HanpuMep, Epu pemre-
HHAHA 3agaHBA 3 cucTeMy (4) MOXKHO OepPelHCATL B BUFE

3a-6

Ba+7 (6)

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 ]
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5. HepaseHcTBG BTOPOI CTENEHKU
Ipumep 1. PemiuM HepaBeHCTBO!

1 5
a) x2- 5x + 4> 0; 6)Ex2—Ex—3<0.
Pemrenne. a) Kpagparneiit Tpexdnen x? — 5x + 4 umeer
auckpumuHaHT D = (-5)2— 4 - 4 = 9, Takr xar D > 0, To aToT
KBaAPATHBIN TPEXWIeH HMeeT ABA KOPHA: X; = 1 u x, = 4. He-

X0JHOe HEPABEHCTHEO MOXKHO NepPenncaTh B BHAE
(x-1)x-4)>0.

OrMeTM uncaa 1 u 4 HA KoOp- +
AAHATHOH OCH W OIpeAelnM 3HAK
nponssegesnda {(x — 1Xx — 4) ma
Ka)KAOM H3 MHTepBanop (4; +0°),

(1; 4) m (—oo; 1) (puc. 22). Bee pe- Puc. 22
MeHAA HCXOAHOrO BePABEHCTBA COC-
TABJAAIOT ABA MPOMERYTRA: (—o0; 1) u (4; +0o0).

0) YMHOKHB HCXONHOE HeDABeHCTBO Ha 2, mepenumieM ero
E BUAE

-
o
rY

x2-5x-6<0. 1)

KBazpaTHelii TpexuleH x2 —
- 5x — 6 uMeeT IHCKPHUMHHAHT + \ - j + .
D=(52+4-6=49. Tar rak -1 6 x
D > 0, To sroT KBagpaTHLIEA Tpex-
4jJeH MUMeeT ABa KOPHA: X; = —1 m Puc, 23
x,= 6, T. e. rpaduk KBAAPATHUHON QYHRIKH ¥ = x2-5x -6
uepecerkaer ock Ox B Touxax —1 u 6. Tax xax BeTsm napatoinl
y = 22~ 5x ~ 6 HAOpaBIeHH BBEPX, TO 3TA QYHKIUA NPAHUMA-
€T OTpHLATEeNbHEE 3HAYEHHUA TOJABKC Ha HHTepBase (—1; 6)
(puc. 23). IlosToMy BCce peImIeHHMR® MCXOAHOTO HEPABEHCTBA CO-
CTARAAIOT OpoMexyTor (—1; 6).

OtBer. a) (—o0; 1) V (4; +0); 6) (—1; 6).

IIpamep 2. Pernum HepaBeHCTRO:

a)x2—4x + 4> 0; 6) 3x2 + 18x + 27 < 0,

Pemenne. a) KsagpaTHeiil TpexuileH x2 — 4x + 4 HMeer
puckpuMuHanT D =42 -4 -4 = 0. Tak kax D = 0, 1o aror KBaa-
PATHLIH TpexXuiIeH HMEeT eIHHCTBEHHBIA KOpeHb X = 2, IIOBTOMY
HCXOAHOE HePABEHCTBO MOKHO lepenmcaTh B Bage (x — 2)2 > 0.

Tak xak (x — 2)2= 0 npu x = 2 u (x — 2)2> 0 opm KaxRIOoM
x # 2, To BCe PelNIeHNUA NCXCAHOTO HEPABEHCTBA COCTABJIAIOT ABA
npomexyTra: (—o0; 2) u (2; +o0).

0) Pasgenns HCxXoAHOE HePpABEHCTRO Ha 3, NepelnOIeM €ro B

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




KpazpaTauri TpexwieH x2+ 6x+
+ 9 umMeer ZUCKpUMHUHAHT D = 62— U
—4-9=0. Tak rax D = 0, To aror + " +
KBAAPATHRIA  TpexwleH HMeeT -3
eIHHCTBeHHEIN KOpeHs X = —3, T. €.
rpadbuK KBaAPATHYHOH (QYHKUHH Buc, 24
y = x2+ 6x + 9 umeer ¢ ocei0 Ox
eIHHCTBeHHYI 0011yI0 Togry (—3; 0). Tarx kak BeTBH napaboawn
HAOpABJIEHH BEEPX, TO T4 QPYHKOUA He OpUHHMAaeT OTPHLA-
TeJLHBIX 3HAYEHHA HM NpH KAKAX 3HadeHusx X (puec, 24). Ilo-
9TOMy HCXOJHOE HEPABEHCTBO He HMeeT pelleHnii.

Oreer. a) (—o0; 2) U (2; +o0); 6) BeT pemieHMi.

wy

Hpumep 3, PernM HepaBeHCTBO:
4 2
a)xz—§x+ 30 6) -5x2+ 6x -3 >0.

Pemenne. 8) YMHOMXNE HCXOAHOe HePaBeHCTRBO Ha 3, mepe-
IHIIEeM €ro B BHAe

3x2-4x+2>0. (3)
KeagpaTHH# Tpex=aeH 3x2 — 4x + 2 AMeeT AHCKPHMHHAHT
D=(-4)>-4-3+2=- 8. Tak kag D < 0, To 3TOT KBaAPATHHIH

TpeX'ujJeH He NMeeT KopHell. Braeaue monHbIH KBagpaT B KBAJ-
PATHOM TpeXuieHe, HEPABEHCTBO (3) MOYKHO IiepellHCaTh B BHIE

3
JigeTcs pelleHAeM HepaBeHCTEa (3), a 3HAUUT, H HCXOJHOrO He-
PABEHCTBA.
6) ¥MHOMHE HCXOZHOe HEDABEHCTEO HA —1, nepennnoreM ero
B BHAE

2
2 2
3[::——] + 3> 0, oTKyAa BUAHO, 9T0 KAXA0e uncao x< B 4B-

562-6x +3<0. (4)

KBazpaTHbI TpexuneH 5x2 —

- 6x + 3 uMeeT AVNCKPHMHHAHT
D=(-6)2-4-5+-3=-24, Tak Kakx N
D < 0, To »TOT KBAAPATHHI Tpex- x

JeH He HMeeT KOpHeiH, T. e. Tpa- pPug 25
¢dhmr EKBajpaTu4yHOll GYHKRIUHK
y = 5x2 — 6x+3 me nepeceraer ock Ox. Tak kaK BeTBu mapabo-
aul y = 5x2 — 6x + 3 HanpaBJIeHH BEeDX, TO 3T& (PyHKIEA He
OPEHUMAET OTPHUATENLHEIX 3HAYEHHMHA HH OPH KAKHX 3HAYCHH-
ax x (puc. 25). ChnezosareanHo, HepaseHCTBO (4), a 3HAYHT, H
HCXOAROE HEPABEHCTBO He¢ MMEIOT pelleHuil.

OrBerT. a) x € R; 6) HeT pemreHmii.
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6*. HepaBeHcTBO BTOPOIl CTENEHM ¢ NAPAMETPOM

IIpamep 1. [na xaxigoro 3HAYCHUA HOAPAMETPA ¢ PelOAM

HepaBeHCTBO
x2 - (3 + 2a)x + 6a > 0. (1)

Pemienne, Jna pamnoro 3HAYeHHA NapaMeTpa ¢ KODPHH
KBaApaTHOrO TPeXWIEHa x2— (3 + 2a)x + 6a Haiigem 1o popmy-
nam Bmera: x, = 2¢, x, =

1) Ecsiu 2a = 3, 1. e. ¢ = 1,5, To KBaagpaTRHi TpexumeH
AMEET eAHHCTBEHHEIH KopeHs ¥ = § u HepaBeHCTBO (1) MoxHO
nepenncathb B Buge (x — 3)2 > 0. ITosTomy HepaBeHcTBo (1) MMe-
er pemeHnAd: Bce x € (—o0; 3) U (3; +o0) (puc. 26, a).

2)Ecau 2a > 3, 1. e. a > 1,5, To HepaBeHcTBO (1) HMeeT pe-
meHuA: Bee x € (—o0; 3) W (2a; +o°) (puc. 26, 0).

3}Ecm 2a < 3, T. e. a < 1,5, To HepaBeHcTBO (1) AMeeT pe-
mEeHAA: Bce X € (—o0; 2g) v (3; +9°) (puc. 26, 8).

AA_.__\R_//_,\/

Puc. 26

Oreer. (-o¢; 3} U (3; +°) npu a = 1,5; (~o0; 3) U (2a; +°©)
IpHE Ka:KA0M 3HadeHWH ¢ > 1,5; (—oo; 2a) U (8; +°°) npu rax-
OoM 3HayeHnu a < 1,5.

IIpumep 2. InAa xaxgoro 3EAYeHAA HADAMETPA & DelIuM

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

Pemenwue. JIna xRamaoro sHaUeHUA NMApaMeTpa 4 KBANDAT-
HHH Tpexgnen x? + (3a — 3)x + 2a2 - 5a + 2 UMeeT AUCKPUMH-
ganT D = 9a2— 18a + 9 — 842+ 20a — 8 = (a + 1)2, a ero xop-
EH PaBHH X; = 2 — @&, X, = 1 — 2a.

1) Eciu 2 -a =1 - 2a, 1. e. a = —1, To HepaBeHCTBO (2)
MOXHO Iepemucarsh B Bafe (x — 3)° < (), mosTOMY HepaBeHCTBO
(2) Be nmeer pemenunit (puc. 27, a).

2)Ecnin 2 —-a <1~ 2a, 1. e. a <-1, To HepaseHcTBO (2)
HMeeT pemreHHA: Bee X € (2 — a; 1 — 2q) (puc. 27, 6).

3)YEeru 2 ~a>1- 2a, 7. e. ¢ > —1, To HepaBeHCTBO (2)
uMeer pemerudA: Bce X € (1 — 2a; 2 — a) (puc. 27, 8).

RUIER NN
+ . +\ - /+
3 N__/1-2a * 1-2a 2-q *
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Orsert. Her pemienuit npm ¢ = ~1; (2 - ¢; 1 ~ 2a) opr Kax-
AoM sHaueHHH @ < —1; (1 — 2a; 2 — g) npu KamJoM 3IHATEHUH
a>-1,

HNpumep 3. HailgeM Bee sHaue- a)
HHA OAPAMETPA M, IPH KAKIOM B3

KOTOpHIX J000e YHCJIO ABTAETCS U

pemieHAeM HepaBeHCTBA +

wy

x2+mx+9>0.
Pemmenne. IIpu xaxiom sHa- 6)
YeHHH OAPAMETpA M BEeTBH Iapa- + - +
Goasl y = xZ+ mx + 9 manpasJe- s e >

HE1 BBepX. IlosTomMy nwboe unciao

AB/LAETCHA DeMICHWEeM HEPABEHCTBA p,. og

x2+ mx + 9 > 0 TOIBKO B TOM CJY-

gae, ecJau 3Ta napabona He MMeeT 00X ToweK ¢ ockio Ox

(puc. 28, a), T. €. ecau KBAJAPATHEIHA TpexuleH x2 + mx + 9 ne

HMeeT KOPHel, a TO BOGMOKHO JINIIb TOTHA, KOTHA JHCKPHMHA-

HAHT TpexwieHa MeHblme Hyna: D = m? - 36 < 0.
Hepasercteo m2 — 36 < ( mepenumem B BHAE

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

OrMernm 9ncsia —6 1 6 Ba KOODAHHATHON OCH H OlIpeeInM
3HAK npoussegeEnda {(m — 6)(m + 6) Ha KaXKIOM H3 HHTEPBAJIOB
(6; +90), (—90; —6) u (—6; 6) (puc. 28, 0).

Bce penrenmsa HepaseBeTBA (3) COCTABIHIOT HOPOMEX(YTOK
(—6; 6). CrnepoBaTenbHO, TOJABKO OPH KaXAOM 3IHAYCHHH
m € (—6; 6) nrwboe yHCNO ABAAETCA PelIeHHeM HCXOAHOTO Hepa-
BEHCTBA.

Oreer. [Ipu xasxaom sRayennn m € (—6; 6).

IIpumep 4. HalizeM Bce 3HaueHms mapaMeTpa 4, AAA KaX-

JOTO A3 KOTOPHIX MHOKECTBO PeIlIeHHH HepABEeHCTEA
x2-(ba + 3)x +4a2+ 12a < 0 (4)
cogepruT oTpesok [1; 2].

Pemenne. [na Kamaoro sHAYERHA [apaMeTpa ¢ KBaIparT-
HEI TpexuleH x2— (5a + 3)x + 4a? + 12a uMeeT AHUCKDPHME-
HanT D = (5a + 8)2 — 1642 — 48a = 9(a - 1)2.

IIpu a=1 3TOoT KBAADATHHIA TpeX4JIeH AMeeT e JHNHCTBeHEbII
KOpeHL ¥ HepaBeHCTBo (4) MoXKHO sanmcaTh B Buje (x — 4)2 < 0,
OTEYAA CAeAyeT, UTO HepaBeHCTBO (4) He HMeeT pellleHHii, 4 3Ha-
YHT, MHOMKECTBO penreHuil HepaBeHCTBa (4) — IYCTOe MHOMKECT-
BO — HE MOYKET COAEPIKaTh oTpesok [1; 2].

Ilpu kaxzaom a > 1 kpagpaTHEIA Tpexuner x2— (5a + 8)x +
+ 4a2 + 12a umeeT ABa PasINYHBIX KOPHA: X, = 44, X, =a + 3,
OpuYeM X, > X,.
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ChaefoBaTeInHO, MHOKECTBO —t —o—o——»
pemennii Hepapenctsa (4) cocran-
ageT EHETEPBaN (X,; X,), KOTOPHIA
He MOJKeT COIEepPKATh OTpe3oK
[1; 2], Tax kak x, > 4 (puc. 29).

“lerl KaxaoM a < 1 Ksagpar- 4a 1 2 ar3 x
Ab Tpexusen x2Z - (ba + 8)x +
+ 4a? + 12q rTaike uMeeT xBa paa- £uc 30
JTHYHLIX KOPHA: X, = 4a, xy=a+ 3,
npuyeM x, > x,. CreznopatensHo, MEOXECTBO pellleHHit HepaBeH-
cTea (4) cocrasasger muTepsan (da; a + 3), ROTOPLIM COTEPIRUT
oTpeaok [1; 2], TOJBKO ec/in BEINOJIHAIOTCH HepaBeHeTBa 4a < 1
u2<a+ 3(puc. 30). 3T HepABEHCTEA BHINOJIHEHE TOALKO A1

1
ac (-1; 7).

CJ’IE,I[OB&TEJILHO, YCIOOBHAM 3aJAYH YAOBAE€TBODAKT TONBKO

1
sHAYeHHA ae€ (—1; 2‘).

1
Orser. Jina xamaoro a € (15 7).

7. PaumoHanbHbie HEPUBEHCTBA

IIpamep 1. PeninM HepapeHCTBO!
a)(x — 2(2x + 4Xx - 8) > 0;  6) 2:_‘21 > 0.

Pemenne. a) IlepennineM McxoqHoe HePABEHCTBO B BHAE

2(x — (=2)}x — 2)(x — 3) > 0. 1)

IIpuMenaa MeTOZ MHTEPBAJIOB, —— —

T. €, BEIACHAA 3IHAK JIeBOH YACTH i S 2D U8 5.
HEPABEHCTBA HA KAMAOM M3 HHTep- -2 2 3 x

paxoB (puc. 31), BaxonuM MHOMKe-

CTBO peleHHil HepapeHcTBa (1), a

SHAYHT, ¥ HCXOZHOTO BepapeHcTBa: (—2; 2} W (3; +o0),
6) IlepenunreM UCXO0AHOE HEPABEHCTBO B BHAE

2(x-0,5)
x-2 > 0. (2)
IlpuMeHsaa MeTON MHTEDPBAIOB —— _ —
{(puc. 32), BaxoxHM MHOIKECTBO s e 5 t »

pemeHMii BepaBeHcTBa (2), a 3Ba-
YMT, MW MCXOAHOTO HEPABEHCTBA! pyo 32
(-0; 0,8) L (2; +0).

Ormer, a) (-2; 2) v (3; +o0); 6) (—o0; 0,5) v (2; +o0).
17



IIpumep 2. PemnyM HepaBeHCTBO:

-5 % +6x+10
> 0 — < 0.
a) 3xt+2 0; 5) 2x-3 0
Pemenne. a)}) Tak xaxk umenn- — +
TeNdb Ipodn 3etz  OTPHUATEIbHOS _g x

YHCJA0, TO HCXOAHOE HEPABEHCTBO
PABHOCHJIBHO HEDABEHCTBY

3x+2<0. (3)
HepaseneTso (3), a 3HAYHT, 1 pABEOCHILHOE €My MCXOJHOE

2
HepaBeHCTBO HMEKT MHOMKECTBO pemeHmit; (—oo; _5) (puc. 33).

6) IlepenuiteM MCXOAHOe HePABEHCTBO B BIHIE
(x+3° 11
2x-3 O )
Tak xak (x + 3)2+ 1 > 0 ana kamzgoro x € R, To HepapeH-
c¢TBO (4) PABEOCHIIEEO HEPABEHCTBY
2x — 3 < 0. (5)

HepaseneTtro (5), a 3aHAYAT, H - N\ +

PABHOCHILHOe €My HCXOAHOe Hepa- °
BeHCTEO WMEIOT MHOJKECTBQ pelle- 1,5
Hui: (—oo; 1,5) (puc. 34).

Orzer. a) (-o0; ~2; 6) (~o0; 1,5).

"y

IIpumep 3. PemruM HepaBeHCTBO:
a) z:; i—:f; 6) (x—1)}x2—4x+ 5) > (x — 1)(x2 + 2x~1).
Pemenne, a) TleperranieM HCXOAHOE HEPABEHCTBO B BHIE

-1 -(z-2°

(x-1)x-2) >0
HIH B BHAE
2(x-1,5)
-9 O )
IIpamMerasa MeTo] HMHTEPBAIOB - m -+ _
(puc. 35), HAXOOHM MHOMECTBO 1 1,6 2 "

penreHmit HepapeHcTBa (6), a 3BEa-
9HT, W MCXOAHOrO HEPABEHCTBA: Pyc. 35
(15 1,5) L (2; +o0).
6) IlepennnreM HCXONHOE HEPABEHCTBO B BHZAE

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



HJIH B BHAE
6(x - 1)2< 0. (7

Tak kar (x — 1)2 2 0 npu moboM 3HAYEHHH X, TO HepPABER-
¢rBo (7), & BHAYKNT, M PABHOCHIILEOE €My UCXOJHOE HEePABEHCTBO
He HMEIOT pelreHn.

Oreer. a) (1; 1,5) v (2; +°0); 6) HeT pemmeHHi:.

8*, PauMoHanbHbie HEPABEHCTBG {NPOACIXKEeHNKEe)

IIpumep 1. PemruM HepaBeHCTBO:

_x-6

a) (x2 - 8x + 2)(x? ~ 5x + 6) < 0; 6)";2 <0.
Pemrenne. a) Ilepenmimem ncxogHoe HepaBeHCTBO B BHAE
(x— 1(x-22x-3)<0. 1)
IIpumMerRaa MeTOA BHETEPBAJOB + L Y =N+ _
(puc. 36), HAXOAHM MHOMRECTBO 1 5 3 "

pemrenuit HepaseHeTBa (1), a 3mHa-
YHT, W HCXOAHOTO HEPABEHCTBA pyc 36

(1; 2) v (2; 3).
0) IlepenuineM UCXOiHOS HEPABEHCTBO B BHAE
(x+2}x-3)
x+2 <0. )
IlpiMeHsAA MeTOXN MHTEPBAJIOB YN 4
(puc. 37), HaXOLUM MHOMECTBO > 3 x
pemeHn# HepapeHCTBa (2), a 8Ha-
9HT, W HCXOAHOTO HEPABEHCTBA:  Puc. 37
(-o0; —2) U (-2; 3).
Ormer. a) (1; 2) U (2; 8); 6) (—oo; —2) U (-2; 3).
IIpumep 2. PelnnM HepaBeHCTBO:
% -1
e —. 2 - 2 _
a) w1 1%} O(x+x-2)(x*—4x + 3) > 0.
Pemenue. a) IlepenunieM ucxozHoe HepaBeHCTBO B BAJE
(x-1Xx+1)
BEEN @)
IIpyMeHAA MeTOX HHTEDPBAIOB _
(pxc. 38), HaxoxHM MHOMECTBO _‘1( + Y 4 i

pelIeHMid HepaseHcTBa (3), & 3HA-
YMT, B HCXOJHOTO HEDABEHCTBA: p.. ag
(-1; 1) © (1; +o).

0} IlepenumeM HCXOAHOE HEPABEHCTBO B BUJAE
(x + 2){x — 1)°(x —3) > 0. 4)
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IIpuMeHas MeTO[ MHTEPBAIOB
(puc. 39), HaXOAHM MHOMKECTEBO
o . -2 1 3 x
pemreruii HepaBeHcTBa (4), a SHA
YHMT, H HCXOZHOTO HEPABEHCTBA: p,.
(—00; ~2) U (3; +0). S
Oreer. a) (—1; 1) v (1; +0); ) (=o00; -2} U (3; +o0).

IIpumep 3. PemiuM HepaBeHCTEO!
2 2
x—2 x+2 2x" -8
a) [x+1T+ [x—l] > 21
6) (x2 + 10x + 15)% < (x2 + 5x + 10)2,
Pemrenne. a) Ilepenumem HcxogHOe HEPABEHCTBO B BHIE

[x_‘z_x_‘*zr>0' (5)

x+1 =x-1
Hepasenerso (5) MOMHO NlepellACATE B BHAE

36:\:2
(x+1%x-1Y )

HepapeneTrso (8) cupaBeIHBO TOJBKO AJIA TeX 3HATCHMH X,
OpH KAA0M H3 KOTOPHIX JleBasd 4acTh HepabBeHcTBa (6) onpene-
JIeHa ¥ He PABHA HYJK, T. €, ANA BCeX X, KpoMe x = —1, x =0
mx=1.

HepagpernerBo (6) mokHO pe- + o+t o+ o+ o
muTe ¥ MeTOAOM HHTEPBAIOB -1 0 1 X
(puc. 40).

Hrax, HepapencTso (5), a sua- Puc. 40
AT, H NCXOJHOE HEPABEHCTBO HMe-
IOT MHOKECTBO pemennii: (—oo; —1) U (—1; Q) v (0; 1) v {1; +00),
6) IlepenunieM ACXOAHOE HEPABEHCTBO B BUAE
(x2 + 10x + 15)2 - (22 + 5x + 10)2 < 0. (7
Paanoxus JeByl0 YACTL HEPABEHCTEA HA MHOMKHTEIH € I0-
MOIEBI0 GOPMYJIEL PA3HOCTH KBAADATOB, NepeldmiueM HEPABEH-
cteo (7) B Buge
5(x + 1)(2x2 + 15x + 25) < 0. ®
KeagpaTusiii Tpexwien 2x2 + 15x + 25 mMeeT AHCKpHME-
mapT D = 152 -4 - 2 - 25 = 25, a ero KOpHE pasHu x; = —5 &
x, = —2,5. IToaToMy HepaBeHCTBO (8) MOKHO NEPENUCATE B BT
5(x + BHx + 2,5Mx + 1) < 0. t)]
IIpuMenas Mero[ HHTeppanos (puc. 41), HAXOZHM MHOXE-
CTBOQ PEemIeHWid HepapeHcTBa (9), 4 3HAYNT, M ACXOAHOrO Hepa-
BeHcTBa: (—o0; ~-5) W (-2,5; —-1).
OrBer. a) (—o0; 1) v (-1; 0) v - N+ L) + -
U(0; 1) v (1; +o0); 6) (—o0; —5) U -5 -2,6-1 x
U(-2,5; ~1). Puc. 41
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9*. Cucremnl POUMOHANBHBLIX HEPUBEHCTE

IIpamep 1. PemnmM cECTeMy HePaBeHCTB:

2) [(x+4)x-3)>0, 6) x"+‘110<0,
-4 x+6
x+6<0’ ﬁdo.

Pemenwne. a) Bee pelleHus OepBOrO HEPABCHCTBA BCXOXHOMH
CHCTEMEI COCTABJAIT ABA NpPOMeRyTEAa: (—o0; —4) u (3; +90)
(pnc. 42, a).

Bce penreHusa BTOPOro HepaBeHCTBA MCXOAHOH CHCTEMEI CO-
CTABIAKT OpoMexyToK (—6; 4) (puc. 42, 6).

Torza Bee pelreENA HCXOAHOM CHCTEMBl HEPABERCTE COCTAB-
JAAI0T ABa NpoMexyTra: (—6; —4) u (3; 4) (puc. 42, 8).

a) 6) B)

-4 3 x -6 4 x -6-4 34 X
Puc, 42

6) Bce pemreHna MepBOTO HEPABEHCTBA HCXOOHOH CHCTEMBI
cocTaBagT npomexkyrok {(—10; 1) {puc. 43, a).

Bce penreHna BTOPOro HepaBeHCTBA HCXOAHOH CHCTEMBI CO-
CTARJIAIOT OpoMexyTok (—6; 8) (puc. 43, 6).

Torpa Ece pemIeHHA HCXOAHOI CHCTEMEI HEPABEHCTB COCTAB-
asior npomexyTtok (—6; 1) (puc. 43, ).

a) 6) B)

N e, e e

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

Oreer. a) (—6; —4) v (3; 4); 6) (—6; 1).

IIpumep 2. PemrnM cucTeMy HepABEHCTB:

2
dx-5<0 6 [0
a) X ? ) x2+1 ’
11 x-3
7——>0; -
25x" -9 x -8x-10

Pemrenune. a) Bee peineHusa nepsoro HEPABEHCTBA MCXONHOHN
5
CHCTEMBI COCTABJAKT TPOMEKYTOK (—00; Z] (pac. 44, a).

BTopoe HepaBeHCTBO CHCTEMLI PABHOCHJIBLHO HePABEHCTBY

3 3
25[x+ E)[x-g]m,
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3
BCe pelleHHA KOTOpOTo COCTABIAIOT ABA MPOMEKYTHA: [_00; _E]

H {%3 +°°] (puc. 44, 6).

Toraa Bce pemeHnA HCXOAHOM CHCTeME! HePABEHCTE COCTAB-

JAAIOT ABA OPOMEHYTHKA: {—00; —gl 51 (%; %] (puc. 44, §).

a) 6) B)
T~ — \+ B + 2 T
5 _3 3 x _8 3 5
4 5 5 5 5 4
Puc. 44

0) Tak KaR AnA KAKACI'C TeHCTBUTEJNBHOI'O YHCIA X COpa-
BeJTHBO HepaBeHeTBo x2 + 1 > 0 u Tak Kak x2 — 3x — 10 =
= (x + 2)(x — 5), To BmCxofHAA CHCTeMA DPABHOCHILHA CHCTEME

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

x-3
__*7% 1
(x+2)(x_5)<0. @

Bee pelneHus mepBoTro HepaBeHCTBa cHeTeMEl (1) cocrapns-
IOT B8 OPOMeXRYTRa: (—o0; —4) m (4; +o0) (puc. 45, a).

Bee pemreHns Broporo HepapeHCTBA cHcTeMEI (1) cocrasia-
0T ZBa IpoMesRyTRa: (—oo; —2) ; (3; 5) (pue. 45, 0).

Toraa Bce pemmeHus cucreMmsl (1), PABHOCHILHOR MCXOXHOHA
CHCTeMe HEPABEHCTB, COCTABJIAIT FBA NPOMeXYTRa: (—0; —4)
(4; 5) (pmc. 45, 8).

a) 6) B)
+\ -~ + NtV +
-4 4 x -2 3835 x -4-2 345 x
Puc, 45
3 3.5
Orger. a) (—00; —g] U (3, I]; 0) (—o0; —4) U (4; 5).

IIpumep 3. Pemum cHCcTeMY BEepaBeHCTB!
% + 2007 , X+2007
x2-1 x2-1 "
x+1003 > x-1004
2x+3 2¢+8

v 2
a) 3x+1° 3x+1’ 0)
13x+1<7x-1;

Pemrenne. a) Ilepenecs Bce CJAATAEMBIC B JIEBYIO JACTH Kam:
JOr0 H3 HePABEHCTB MCXOIHOHN CHCTEME, IepellNnIeM ee B BHIE
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5

>0,

8x+1 2
6x+2<0.

Tax xaxk 5>0 u 20, To cucrema (2) pABHOCHIBHA CHCTEME
3x+1>0,
{Sx +1<0, @

KOTOpas HECOBMECTHA, TAK KAK HH JJIR KAKOro AelicTEMTEIBHO-
I'C 9uceJa X BrIpa)keRHe 3x + 1 He MoyKeT OHITH OZHOBPEeMeHHO H
MOJIOKUTENBHERIM, H OTPAOATENRHEIM,. II02TOMY H HCXOZHAA CHC-
TeMa, PABHOCHAbHAA cHcTeMe (3), He MMeeT pellreHMNA.

6) llepeHecs Bce caaraeMile B JEBYIO YACTL KAMIOTO H3 He-
PABEHCTB HCXOAHOM CHCTEMEI, OepellMnIeM e¢e B BHAC

b4
X —x

x2-1
2007
22330

Tax xwax 2007 > 0, To cucreMma (4) paBHOCHILHA CHCTEME
x(x-1)
(x—1)x+1) >0, (5)
2x+3>0.

Bee pemeEnsa mepsoro HepapeHCTBA cucTeMEI (5) cocraBia-
T MEHOMKecTBO (—o0; —1}U(0; 1) (1; +0o0) (prc. 46, a), Bee pe-
HIeHNA BTOPOTC HEPABEHCTBA CHCTEMEI (D) COCTABJIAIOT OpOMe-
xyrok (—1,5;+00) (puc. 46, 6). [losToMy Bee penIeHHAA HCXOAHOMN
CHCTeMBLI HEPABEHCTB COCTABAAKT MHEOxkecTBo (—1,5; —-1)v
u(0; 1) (1; +o0) (puc. 46, &).

>0,
4)

a) 6) B)
SN, T . s e
-1 0 1 % -15 *x -1,5-1 0 1 *
Puc, 46

Orner. a) Her penrennii; 6) (—1,5; —1)u(0; 1)u(1; +oo),

10. HecTporue HepaseHcTBO

IIpumep 1. PemmuM HepaBeHCTBO:
a)52x - 7) - 2(5x—4) < 1 — 4x; 6) x2—4x + 5 > 0.
Pemtennte, a) CHauana pemuuM ypasHeHBe

52x — T - 2(5x—4)=1— 4x. (1)
OHO BMeeT eAMHCTBEHHOE pelueHue xo = 7.
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Telleps pelIAM HEPABEHCTEO

5(2x — 7) — 2(5x — 4) < 1 — 4x.

(2)

Bcee ero peieHHA cOCTABAAIOT HPOMEXYTOK (—o°; 7).
O0bequHAsa Bee pellleHUsA ypaBEeHud (1) 1 HepaBeBCTEa (2},
OOJAYUHM MHOMEeCTBO BCEX pPellleHHI MCXO0AHOrO HePABEHCTBA:

(—o0; 71.
6) CHauana peilldM ypaBHeHHe

x2—4x+5=0,

OHO He MMeeT pelIeHHIA,
Tenepr peOIHM HEPABEHCTEBO

x2—4x+5>0,

OHO MMeeT MHOKeCTEC pemueHui R,
ChnenoBaTe/IbHO, HCXOZHOE HEPABEHCTBO HMEET MHOMKECTBO

pemreEnit R.
Orper. a) (~o0; 7); 0) R.

IIpimep 2. PeninM HepaBeHCTBO:

{(x—1{x-4)
6) (x_zxx_a) Q 0-

Pemienne, a) CHauana pemuM ypasHeHHe

(x+1Mx-3) _

x

Ono umeer ABa peileHud: ¥y = ~1 u x, = 3.

Teneps pemInM HEPABEHCTEO
(x+1){x-3)
X

Bce ero pemeEMA COCTABJIANIOT
ABa npoMmexyTka: (~1; 0) u (3; +o°)
(puc. 47, a).

OO LegHHAA BCe peIeHUA ypaB-
HeHrdA (3) W Repasenctrsa (4), mo-
JAYIHUM, 9TO HCXOZHOE HepPABEeHCTBO
HMeeT MHOKECTBO pelleHni
[-1; 0)[3; +o0) (pre. 47, 0).

0) CHAagana pemnM ypaBHEHHe

(x—1}x—4)

(x-2)x-3)

0.

> 0.

a)
- 4
LI,

3)

4)

-1 0

6)
st

-1 0
Puc, 47
= Q.

Ono uMeeT ABa PellleHHA: Xy = 1 M x, = 4.

Tenepr pemruM HepPABEHCTHO

(x—-1}x—-4)
x-2)x-3) -

(5)

(6)

Bee ero pemieHus COCTABAAKT aBa NpoMexyTra: (1; 2) u

(3; 4) (pumc. 48, a).
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O peIMEAA BCcE PeIleHU A YPaB- a)

menua (5) u mepasencrsa (6), Iro- + - 4+ =+
AYYHM, 9TO HCXOJHOE HepABEHCT- i‘w‘”g m_;
B0 HMMEeT MHOJKEeCTBO pemeHHN
[1; 2) © (3; 4] (puc. 48, 0). 6)

Orser. a) [-1; 0) U [3; +oo); 18

6)[L 2) v (3; 4).
Npumep 3. PemimM uepasen- Euc. 48

CTRO:
2 2
X +x-2 x"-8x+16
a =0 6) ———= 0.
) x2+x_6 ] ) x2+5
Pemenne. a) CHauaA penIiAM ypaBHeHHE
2

x"+x-2
—— =0, 7
L +x-6 @

Ono umeer ABa pellleHndA: x; = —2 M x, = 1.
2

x"+x-2
Teneps pemILM HePABCHCTBO sz > (0, OepeOucas €ro B
x —
BHJE
(x+2)x-1)
—— 50
(x+3Ux-2) (8)
Bce ero peilieHMA COCT&BASIOT )
TPH MPOMEIKYTKA: (~o0; ~3), (—2; 1) + - + - 3
. LN NPT GO
¥ (2; +o0) (puc. 49, a). -3 -2 1 2 =x

Oﬁ'BeJIHHﬂﬂ BCe penienua
ypapaeHnA (7) m HepaseHcTsa (8),
OONY9HM, UTO HCXOAHOe HepaBeH- mf‘g—_z‘m“mm“i—g‘m}-
CTBO HMeeT MHOXKEeCTBO pemelmﬁ

(-o0; -3) Vv [-2; 1] W (2; +o0) Puc. 49

{puc. 49, 6).
6) CHauaNa peliuM ypaBHeHHKE
2
x"—-8x+16
7 0

Ono uMeeT eAHHCTEEHHOE PedIeRne xq = 4.
Tenepr peilliM HepPaBEHCTBO
2
x"-8x+16
— <0, 9
T ©)
Tak Kak G4 J0boro X copabeJ HBL HepaBeHETBA X2 —~ 8x +
+16 =(x — 42 >20wu x2+ 5 > 0, To HepaBeHcTBO (9) He HMeeT
penIeHIA,
CaenoBaTeNBHO, HCXOJHOS HEPABEHCTBO UMEET €AUHCTBEH-
HOe pelleHHe X = 4.

Orger. a) (—o0; —3) U [-2; 1] v (2; +0); 6) 4.
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11*. Hecrporne HepaseHcTBa (NpoaomxeHne)
IIpumep 1. PeniuM BepaBeHCTBO!
5) (x+ 27

a) (x + 1)3(x — 1)}(x - 3) < 0; Gihe-D
Pemenue. a) CHavana peniuM ypaBHeHWe

(x +1¥(x - 1xx — 8)=0. 1)
Ono umeer Tpu pemenusa: x; = -1, x,= 1 u x3= 3.
Tenepr peirHM HePAaBEHCTBO

(x+1)%(x — 1)}x—8) < 0. (2)

Bce ero pelmueHus COCTABIAKT )
+

npomerxyrok (1; 3) (puc. 50, a).
O0pefuHAA BCe peEOIeHHS — 0 CUunmiil s

ypaBHeBEnsa (1) m HepaBeHcTBa (2),
MOJIYYHM, UTO HCXOZHOe HepaBeH- 0)
CTBO UMEEeT MHOKECTBO pellleRHi] —— ¢Sl ——m

{-1} v [1; 3] (puc. 50, 6).
6) CHavasa pemumM ypaBHEHHWE  pyc 50
x+2®
(x+1)(x~4) 0. 3)
OHO HMeeT eZHHCTBEHHOE pellleHHe xg = —2.
Teneps peiouM HePABEHCTBO
(x+2)?
(x+1iINx—-4) >0. @

Bce ero pemeHnA COCTABAAIOT  a)

Tpu OpoMemxyTra:; {(—oo; -=2), + + - +
(-2; —1) u (4; +o0) (pue. 51, a). e

O0LezmHAR BCe PpellleHHUdA

ypasHeEnd (3) m HepaBeHCTBa (4), 6)
MOJIYIHM, YTO MHCXONHOE Hepsa- - dumsil il

BEHCTBO HMeeT MHOXECTBO pe-
meHuit (—%0; -1} Y (4; +°) pue 51
(puc. 51, 6).

Ormer. a) {~1} U [1; 3); 6) (=003 —1) U (4; +c0).

Mpumep 2, PemruM HepaBeHCTBO:

3 _ _ 4 _
a) * 3x? 4x+12 4. 6) x* - 16< 2% =82
- 3 X
Pemenne. a) PasnoiKHB HA MHOMHUTENH THCIUTENL Apo0H,
ImepeHIIeM HCXOZHOe HepABEHCTBO B BHAe

(x + 2)(x - 2)(x - 3)
=z > 0. (5)
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CHauajsa pellnM ypapHeHHe
{x+20x-2)x—3) =0. (6)
x—-3
Ono mMeer zBa pemeHusn: x; = —2, x, = 2.
Teneps peliHM HepaBeHCTBO

(x+ 2Kx—-2)(x- 3)
~ "3 >0. (7
Bee ero pemreHsast COCTABIAIOT  g)
TpH MpoMeKyTKa: (—°; —2), (2; 3) + - +  +
i (3; +o0) (pmec. 52, a). mf“z’—g‘“m%“m“;

O6peguHAA Bece pemIeRHud

yparReHHa (6) 1 mepaBeHcrsa (7), ©)
NOAYYUM, YTO HCXOAHOE HepaBeH- - i (i .

CTBO HMeeT MHOMECTBO pemennﬁ
(-o0; —2] W [2; 3) V (85 +°) o . 5o

(puc. 52, 0).
6} IepeHecs BCe YIEHE MCXOZHOTO HePABEHCTBA B JICBYH)

H8CTh, II€PEIINIITEM eI'0 B BHAE
(x+ 2)x ;2)2(1.'2 + 4) <0. (8)

Tak Kak xaa mioGOro X cOpaBeAJIHBO HepaBeHCTBO x2+ 40,
TO HCXOAHOe HePABEHECTBO PABHOCHILHO HEPABCHCTBY

(x+ 20x - 2)° <0. ©)
x

CHaugJIA pedIUM YDABHEHHE
(x+2)x—2)° _ 0. 10)

X
OnO HMeeT ABa pellleHHA: X; = -2 H X, = 2.
Temeps pellHM HEPABEHCTBO

G- o an
x
Bce ero peillieHMA COCTABAAIOT  4a)
npomexyTor (—2; 0) (pre. 53, a). + - + +
OfbeaHHEAN BCe penIeHHA _Tgm“m“%“_ﬁ

ypapenua (10) u HepaBeHCTBa 6)

(11), monxyunM, 4TC MCXOZHOE He-
PABEHCTEO HMeEET MHOMKECTBO De- ~— g e 5 %
mernit [-2; 0) v {2) (puc. 53, 6).

Otmer. a) (—o¢; 2] W [2; B) WV pyc, 53
U (3; +o0); 6) [-2; 0) v (2}.

IIpumep 3. PemunM cncTeMy HepaBeHCTB:
x+2
=20, -
a) { 6) {(x +3)}(x~1) =20,

-1
:2+x-6<0; (x -1} x - 4) >0.
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Pemrenne, a) Bee penneHns itepporo HePABEHCTBA UCXOAHOM
CHCTEME] COCTABJAIOT ABA IpoMexyTKa: (—oo; —2] m (1; +o0)
(pmec. 54, a).

Bce pemeAMa BTOpOroe HepaBeHCTBA MCXONHOMN CHCTEMEI CO-
cTaBAAIT NpoMexkyTok [-3; 2] (pue. 54, 6). IlosTromy Bee pelle-
HAA ACXOAHON CHCTEMBI COCTABIAIT MHOecTBO [-3; -2] v
W (1; 2] (puc. 54, 8).

a) + - + 6) + - + 2)
LN, N e UMM e

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

6) Bce pemreHus mepBOro HepaBeHCTBA HCXOZHOH CHCTeME!
COCTABJIAIT ABA npoMeskyTra: (—o0; —~3] u [1; +o0) (puc. 55, a).

Bcee perreHHs BTOPOro HePABEHCTBA MCXOJHOH CHCTEMEL CO-
CTABNAAIOT BA MpomesryTra: (—oo; 1] i [4; +o°) (puc. 55, 6). Ilo-
3TOMY BCe pPelIeHMA MCXOAHOI CHCTEMBI COCTABIRIOT MHOXXECTBO
(—o0; —8] v {1} U [4; +o0) (puc. 55, 8).

aau)+ - 6) 4 . B)
LAY R, g LN A SO

-3 1 x 1 4 % -3 1 4 %
Puc. 55

Ormer. a) [-3; —2] v (1; 2]; 6) (—o°; —3] v {1} v [4; +o0).

IIpnmep 4. Pelnum cucTeMy HepaBeHCTB!

%% -2x+1 x—4> 18
a){ T x+1 <0, o) . x+4
22 +2x-8<0; x Q‘;-

Pemrenne. a) Bce pellleHNA nNepBoro HepABEHCTBA HCXOAHOH
CHCTEeMBbl COCTABJAAIOT MHOMKecTBo (—o0; —1) U {1} (puc. 56, a).

Bece penreBua BTOPOro HepaBeHCTBA HCXOZHOH CACTEMEI COC-
TABJIAOT IpoMekyTok [-4; 2] (puc. 56, 6). IloeTomy Bece pelne-
HUA BCXOAHOH cHCTeMEL COCTARAAIOT MHOMecTo [—4; —1) v {1}
(puc. 56, a).

a) 6) B)
- + _ + +{ - o T »
-1 1 x -4 2 =x -4 -1 1 x

0) IlepeHeca Bce UNeHLEl HEPABEHCTB HCXOXHON CHCTEMEI B
JeBYX YACThb, CJIOKHB APOOE H Pa3NoKHB HA MHOMHTENH UHC-
JAuTeAu apodeit B TeBBIX 4YACTAX HEPABEHCTS, [IepelIHIIeM HCXof-
HYI0 CHCTeMY B BHAE
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(x+1)(x—1) }0

x+4
{(x+ Z)ix— 2) <0. (12)

Bee pemneHnd nepeore HepaseHcTsa cucremel (12) cocrasnsa-
07 ABa mpomexryTRa: (—4; —1] u [1; +0) (pue. 57, a).

Bee pemenns BTOpOro HepaBeHCTEA cACcTeMEI (12) cocTapnsa-
0T ABa npoMexyTra: (—oo; —2] u (0; 2] (puc. 57, 6). IHosromy
BCE PeLICHHA MCXOAHOM CACTEMBI COCTARMAKT ABA MPOMeXyTHA:
(-4; -2] a [1; 2] (pac. 57, 8).

a) 6) B)

(AN F, = N+ N+,

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

Ormer. a) [-4; -1) v {1}; 6) (-4; —2] v [1; 2].

12*, 3ameHC HEM3BECTHOTO NPU pelieHnM
POUMOHGNBHBIX HEPABEHCTE

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

Pemenne. Beeas HoBoe HemssecTHoe b = x2 — 8x, mepenu-
weM HepaBeHeTEBo (1) B BHze

2-2¢t-8<0. (2)
Hepagpenctry (2) yaoirersopamoT Bee f, TakHe, 4To -2 S <
€ 4. CnepoBarenpHO, BCE PEIIeHAA HepaBeHcTBa (1) coBmazalor

¢ pelleHAAME ABOIHOTO HepaBeHeTBa —2 € x2 — 8x < 4, KoTopoe
MQIKHO NepeNINCATE B BHAE CHCTEMBEI

x?~8x=-2
i 3
{xz—3x<4. @)

Heproe HepaBeHCTRO cHCTeMBI (3) IMeeT MHOMKECTBO pelrle-
HHit (—oo; 1] W [2; +90) (puc. 58, a), & BTOpOe HePABEHCTBO CHC-
Temnl (3) mMeer MHORecTBO pemreHnit [-1; 4] (pac. 58, 6). Cie-
AOBATENILHO, CHCTEeMA HepaBeHCTE (3), 84 3HAYHT, H HEPABEHCTBO
(1) uMeroT MHOMecTBO pemrennii [-~1; 1] W [2; 4] (puc. 58, 8).

Orger, [-1; 1] v [2; 4].

a) 6) B)
+ N+ +f - 2+,
1 2 x -1 4 x

LTI I
-1 1 2 4%

Puc. 58
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IIpumep 2, PemuM HepaBeHCTBO

-z 5x2—5x_
{x+1T+ * 5% -6<0. @)

P-x
Pemenne. Bnena HOBOE HeH3BeCTHOe 1 = m, IIepenn-

meM HepaBseHCTBO {(4) B Buge
2+ 5t-6<0, (5)

Hepanenersy (5) yaosieTBopamT BCe i, TaKue, uTo —6 <
£ t< 1. CnegoBaTelnHO, BCe penieHnsd HepaseHCTBa (4) cosnmaga-

2
T % £1, KoTopoe

10T ¢ peIlIeHHAMH JBOHHOrO HepABeHCTEA —6 < I
X

MOXXHO NePeNHCATE B BHE CHCTEMBI
P2z
1
x+1 ?

(6)
f”x>—&
x+1

IlepBoe HepageHcTBO cHcTeMBl (6) AMeeT MHOMKECTEO pelne-
Hul (—o0; —1) u[l —Jﬁ; 1+ JE:I (pre. 59, a). Bropoe Hepa-
BeHCTBO cucTeMul {6) mmeer MHoOxecTBO pemenuil [-3; —2] v

W (-1; +o0} (puc. 59, 6). IToaromy cucrema (6), a 3magmT, B
HepaBeHCTBO (4) HMeloT MHOXeCcTBO pemeHHi [-3; -2] v

u[l—JE;1+J§:| (pme. 59, 6).
a) 6) B)
ER I U S

< o - S .
-1 1-J2 1+¥2% -3-2 -1 X -3-21-y2 1+J2%
Puc. 59

Orger. [-3; -2] U [1 -V21+ \/E:I .

IIpamep 3. Peitnm HepaBeHCTBO
x“+4.1:+5_2::“+4:n:+4< M
£+2x+2 x°+4x+5

Pemenne. Beega HOBOe HeHnsBecTHoe i = E:ﬂ , Iepe-

x4+ 2x+2
NHITEM HepaBeHCTBO (7) B BUZe ¢ — % ~1< 0 nI4 B BAgE

(#t+1)t—2)
£ri-d <o. ®
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HepazeHneTBy (8) yaoeaeTsopsioT Bee £ < —1 1 Bce ¢, TaKue,
yro 0 < ¢ € 2, mo»TOMYy MHOMECTBO pemreEnit HepaseBcTBa (7)
ecTh 00beagnHEeHHe MHOYKECTE PenreHnil HepaBeHCTEA
2
x“+4x+5
-1 9
42+ 2 @)
4 CHCTEMBEI HEPABEHCTB

Prax+s
S
2 +4x+5 <

PL+2x+2

Hanee HYXHO pELINThL HepaBeHCcTBO (9) M cHecTeMy Hepa-
peHcTB (10) m o0beaAEHNTE MX MHOMeCTBA pemeHuit. OnHaKo 3a-
Ptax+s _ (x+27%+1
P H2x+2 (41441
llosromy HepaBeHcTBO (9) He HMeeT pelleBHii, A ODepBoe Hepa-
BeHCTBO cHcTeME! (10) cmpaBegnneo rns nodnx x, Ciaegosa-
TeIbHEO, MHOYKECTBO pellleHHuil HepaBeHeTBA (7) COBIALAET C MHO-
HecTBOM pelleHHil HepaBeHCTBA

METHM, YTO >0 ana nwboro 3HAYEHHSA X.

x°+4x+5
2425 +2 <2 (11)

Hepasencreo (11), a suagsur, 1 HepaBeBcTBO (7) HMMelOT
MHOXKeCTBO pemeHuii (—o0; —1] w [1; +o0).
Oteer. (—90; —1] W [1; +0).

13*. 3ameHa HeU3BECTHOrO NpH PelueHUH
MPPALMOHANLHLIX YPOBHEHMIA ¥ HEPUBEHCTE

MIpumep 1. Perunm yparHerne

J2 - 5x +10 =2, (1)

Pemenne. Beena HOBOE HemadsecTHOe ¢ = x2 — 5x + 10, me-
penumem ypaeHeHue (1) B Buge

Jt=2. 2

OyEKIUA ¥ = J; olipeAeneHa HA MHOxecTBe [0; +°) u Bog-
PACTAET HA STOM MHOMKECTHe, HOPTOMY 3HAYeHHe 2 OHA NPHHH-

M&8eT TOJBKO ORMH pa3 npu t = 22, CiefoBaTeNbHO, BCe KOPHHI
ypaBHeHHA (1) COBAAIOT ¢ KOPHAMHA YPABHEHUA

x2-5x+10=4. (3)
Tax Kakx ypasHeHue (3) HMeeT ABA KODHA: X, = 2 K X, = 3,

170 # ypaBHeHMe (1) HMeeT Te JKe KODHH.
Otper. 2; 3.
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IIpamep 2. Pemam ypaBHEHHE

x+1=4-2x. )

Pemenne. Beefia BoBOe HeuzBecTHoe I = Jx +1, pepema-
meM ypasHeHue (4) B BHAE
2t2+¢+-6=0. (5
3
¥pasuenne (5) uMeeT ABA KOPHA: £, = 5 H I, = —2. Caego-

BATEJNIBHO, MHOXKECTBO KODHeill ypaBHeHHEA (4) coBnagaer ¢ obr-
eANHeHNEeM MHOXKECTB KOPHell ABYX ypaBHeHmii:

1) x+1=% m 2)Jr+l=-2.

Dyuxuua ¥ = X +1 onpeaenena na Muosectee [—1; +0)u
He0TpHOATENIbPHA HA I3TOM MHOMECTEE, OO3TOMY OHA He MOMeT
NPUHATH 3HAYeHHe —2, A 2TO O3ZHAYAET, YTQ YpaBHeHAe 2) He
HMeeT KOpHeil.

Tak Kak aTra GYHKIHA HA MHOXecTBe [—1; +90) BospacTaer,

3
TO 3HaYeHHEe E OHA HOPpMHHMAET TOJBKO OJHH Ppa3 OpR

2
x+1= (g) . IlosroMy ypaBHeHUe 1) HMeeT e JUHCTBEHHREIN KO-

| Gn

peas -, CremoBaTesnbHO, ypasHeHne (4) MMeer eZHHCTBeRHHN

5
KOpeHs .

OTeer. -i- .

Hpumep 3. Pemum ypaBHEHHEe
J3x+4- Jax-7=1, (6)

Pemenne. Bsegs HoBEIe HeM3BeCcTHEIE u=,f3x+4,

v= ,l4x — 7, nepenumem ypapHeRue (6) B Bage u — v = 1. Ilo
CKOJNBKY

4u? - 3v2=4(3x +4) - 3(4x — T) = 12x + 16 — 12x + 21 = 37,

TO IOJYYHM BTOpoe ypaBReHHe 4u? — 3v? = 37,
PemmuB cucTeMy OBYX YpaBHeHHAH

u—-v=1,
4u® - 3v* =37,
OONy4YMM ABA € pemreHud: u, = —10, v, = -11; u, = 4, v,=3.
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[losToMy Bee pemieRndA ypaBHenuA (6) apiaawTrca o0 beAHeHEEM
BCEX PEHIeHHH ABYX CHCTEM:

JBx+4a=-10,
Jax-7=-11 (%)

3x+4=4,
{ (8)

4x-T7T =38

Tak xak QyEKOHUA ¥ = \E onpegesieHa HA MHOMKeCTBe

[0; +00} 1 HeoTpHIATENLHA HA PTOM MEOMECTBE, TO HM OZHO H3

ypaeHeRHI cmcTeMul (7) He HMeeT pemieHHI, CIeZOBATENLHO,
cmctema (7) He nMeer perreRHil,

OyHRKIHA Y = \E BO3pACTaeT BHa MBOXKecTBe [0; +22), moaTro-

My 3HaYeHHe 4 OHAa NPMHHMAeT TOJLKO ONUH Pas OpH ¢ = 42,
CnenoBaTeNBHO, KOPeHE NePBOT0 YDABHEHHA CHCTeMH (8) aBnsa-
pIcd KOPHeM ypaBHeHus 3x + 4 = 18, on pasen x; = 4. Uncno

x; ABIAETCA TAKXe KODHEM BTODOrO ypaBHeHus cucTeMH (8).
CregoBaTeNbHO, X; — €AHHCTBEHHOE pemrenne cucreMrl (8). Ilo-
TOMY ypaBHeHHe (6) HMeeT efMHCTBeHHOE pellleHHE X, .

Orper. 4.

IIpumep 4. PemruM HepaBEeHCTBO
2x -3 < 3. (9)

Pemenne. Beens HoOBoe HensBecTHoe i = 2x — 3, IepenH-
WeM HepaBeHcTBO (9) B BUZE

JE < 3. 10)

DyprIug ¥ = \E onpefeseHa HA MHOKecTBe [0; +90) 1 Bo3-

pacTaeT HA PTOM MHOYKeCTBe, II09TOMY BCe PellleHAS HepaBeH-
erea (10) coBmagaloT ¢ pelIeHHAMH ABOHHOTO HEePABEHCTBA

0 € ¢ < 82, CremoBaTe bHO, BCe PEIIeHNA HepaBeHcTsa (9) com-
DaJaioT ¢ pelleHUAMH IBOMNHOTO HEPABEHCTBA

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

Tark xar psoiiHOe HepaBeBeTBO (11) MmMeer pemreRudA: Bee
x € [1,5; 6], To n HepaBercTBO (9) HMeeT Te Xe pelIeHHA.

Oreer. [1,5; 6].

Npumep 5. PennM HepaBeHCTBO

x—11Jx +10<0. 12)
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Pemenne. Beezia HoBOe HemaBecTHoe £ = \/; , Oepenmmen
BepaseRCTEC (12) B BAAE

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

PemennaMu repasercTBd (13) Apadiorca Bee ¢, TAKHAE, 9TO

1< ¢ < 10, Tax xkax pyERUMA { = \/; OIIpeHeIeHa HA MHOMKECTBe

[0; +°0) u BogpacTaeT HA »TOM MHOMKeCTBe, 4 sHaYeHuA 1 u 10
2Ta QYHKOHA OPUHUMAET B TogKax x = 1 u x = 100, To sHaye-

BnA GYHKOEHN = J:_c cocTaBAAT npomexxkyTok [1; 10] aume

npu x € [1; 100]. 3ro o3HauaeT, 9TO Bce PeNIeHHA HePABEHCTBA
(12) cocrasaawT npomeryTok [1; 100].
Orteer. [1; 100].

IipuMep 8. PeminM HepaBeHCTRBO

6x _ Bx _
prerary 2x+2 3=0. (14)

Pemienne. BBega HoBOe HeUZBeCTHOE £ = f% , Iepens
x

oreM repapeHcTeo (14) B Buge
2~ 2¢t-320. (15)

PemennaMn HepaseHcerna (15) aeaarorca Bee ¢ < —1 u Bee
t # 8. CnegoBaTelbHO, MHGKECTBO perueHHl HepaBeHCTBa (14)
eCTh 00'beIUHEHHE MHOXKECTE pelleEn ABYX HepABEHCTB:

i}
1) ;ﬁfag—l u 2) |- >3

x+2
HepagencrBo 1) He AmMeeT pernreHnii, TAK KaK IIPH BCEX X,
[IPH KOTOPHIX GYHKIHA 6_: 5 OTPeAiesena, COPaBeAIHBO Hepa-
BEHCTBO 6z >0
x+

Tax xax GYyHKONA ¥ = U onpefeseHa JUOIL npu ¥ 2 0 &
IJIA DTHX 1 OHA BO3PACTAET, TO HEPABEHCTRO u > /O crpaser
JINBO TOTZA H TOJBKO TOTAA, KOTAA U 2 9, N03TOMY HeDABEHCTBO

6:2 >0, MHOKECTBO pelleHHH
x

2) PABHOCHJIBHQ HepABEHCTEBY

Kotoporo [—6; —2).
ClemoBaTeIbHO, MHOJKECTBO BCEX pPedIeHUI HepaBeHCTBA
(14) cocraBaser npoMexyTok [—6; ~2).

Ortger. [-6; —2).
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14. KopeHb cTeneHu n

Ana awboro unecas ¢ € R u jJ1060r0 RATYPAJILHOTO YHEIa B
BEPHEI DAEEHCTBA:

L %a® <)o 2 * VP —a
IIpemep 1. Boruncanm:

a) ¥-125; 6) Y(-3)%

) 3-1.L. r) 481 + #-27.

125’
Pemenne. a) 3-125 = \3I(—5)3 = -5 (oo ceoiicTey 2).
6) $(-3)° =|-3|= 3 (no cpoitcray 1).

3
B) 3\/_11?‘2_15 = ’{/"% = ?’(—%] = “g (o croiicTay 2).

r) 481+ ¥-27 = §3*+ 3(~3)°= 3+(~3) =0 (mo cmoitcrsam 1

Orser. a) —5; 6) 3; B) —g; r) 0.

Jna mo0eX HeOTPHIATEILHEIX THce] ¢ H b u arpbbIx HATY-
PANLHBIX ymces m, n H k, Soapmux 1, BepHLI pABEeHCTBA:

3. @) -a. 4. -a. 5. @a) =¥a".
6. Yo" = %a. 7. %z ="a. 8. Ya-b=%a .

Ja _Ye
9, J; 0 b>0.
IIpumep 2. Berumcanm:

2) 2418 - 5413 + 3W13;  6) (VI4)2 - Y13* + (Y207 )3
Tab
B) %‘%4‘%‘

Pemenne. a) Brireca ofigmit MBOIKHTENB
mpeofpa3dyeM JaHHOe BhIpAYKEHHE:

213 - 513 + 3413 =13 -(2-5+3) = i3 -0=0.
6) )2 4137 + (4207 = 14 - 13+ §(20°] =1+ ¢f20° -

=1+ 20 = 21 (o ceolicTeam 3, 4, H).

u2)

Y13 3a crkobru,
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B) 2/_J'+J——§/9 3+7 2/_+7 = Y%+ ou-
=3+,7}(22)7=3+22=7(no ceoficTeaM 4, 8, 9).

Oreer. ) 0; 6) 21; B) 7.

IIpamep 3. YOpocTHM BHIpaskeHHe:

a) (V17-V15 X 17 +15 );
6) (Y6 -Y3NYB6 +¥18+30 );
) (47 —1)(¥72 + 472 + 47 +1);

r) (472 - 432 ) {18 + {8).
Pemenne, a) Tax xak (a-b)a + b) = a2 — b2, »

W17 -V1BX 1T +15) = 17)2- (V152 =17 - 15 =2

(o ceofictay 3).

6) Tax xak (a — bX{a2 + ab + b2) = a® — b3, 10 (¥6 -¥3) x
X(¥36+ Y18 +¥0) = (Y6 - ¥BN Y62+ 463 + ¥3°) = (¥6-¥3) »
Y62+ ¥6-38 + (¥B)) - (¥6y - (¥B)-6-3=3

(o cBoitcTBam 3, 5, 8).

B) Tak kak (@ —1)}a3+ a2+ a+1)=a? - a3 + a3 - a2 + a?-
—a+a-1= at-1, 710

(4T - AP+ 4T+ 4T +1) = (T - TP + (TR + T +1) =
=(¥7)*-1=17 -1 = 6 (o csoitcram 3, 5).

T) 9TOT HpAMep MOMKHEO PENIUTh ZBYMS CIIOCODaMI.

I enocod.
@T2- 4328 + 48) = 472 - ths - B2 - A8 + 472 - 4B~
~432- 48~ 47218 - 432-18+ 472 -8 - 432 -8 =
=46* - 41636 + 416 .36 - Y4 ~6-4~2

(mo ceoiicream 4, 8).
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II cnocod.
(72-32 )18 +48)=(8-9- 48 -4)@2-9+42-1)-
- (F-B- (8- AT 5+ 47 41)= 4B - (45— 4T 4& x
9+ 48)= 416 (5] - (3] 2-(F - )= 2-2-) -2
(no ceoficTBaM 5, B).

Ormer, a) 2; 6) 3; 8) 6; 1) 2.

IIpamep 4. ¥YOpocTHM BRIpAMEHHE:

a) [ﬁ 3+J'}(J_ v8); 9 5?%_15;%%_
Pemienue.
_ L) 834V (ETa . aTH)-
g i |- B)- 2l (i) -
- 2. 6/3-242)- 2V2 V2 - 4.

5-4 2o (5-%)23\5 é_%y%
_1os¥ -5 _ 26(%9-3)
(¥ -%7) 26%-3)
Oreer. a) 4; 6) 12,5.

=12,5.

3

25

IIpumep 5. YopoeTuM BhIpakeRHe 1 -
9+¥54+Ya

Pemenne. IIpeobpasyem sHaMeHaTenIb ApO0H:
9+ 354+ Y4 ~3"+3%2 + (ﬂﬁf — DTO HEIOJHBHIH KBaApaT CyM-

MEL ymCcesr 3 B i*/é. Yrober n36aBUTHECA OT HPPAIROHAIBLEQCTH B

JHAMeHATeIe ,[I'IJOﬁH, YMHEOXHM € YHCIHTEeJE H 3HAMEeHATe s HA
PA3HOCTH DTHX UECEN:

1 _2/—_2_ 3-32 -3 _ + %2
9+ ¥5a+ ¥4 25 )@3+3§/‘+ 63/_)3) 25 33 (Q]_)ﬂ 25
_3-% _ ¥_3

25 25 25

3
Oreer. —.
er. o
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15*. KopeHxn crenenum n (npopomxexHne}
IIpimep 1. ¥IpocTUM BEIpAYKEHHE ﬁx‘\/; H HalifieM ero 3Ha-

YeHHE IIPH X = Y52,
Pemenne, Tax kar x 2 0 (2 OpoTHEHOM ¢Jyuae BLIDAXKEHNE

#x me umeer cMrIcNa), TO
Q/x‘\/;={/§/:?'%/;=#{}x‘-x =3/\‘/§=1#§.
Toraxa 1"!{(?{5E )5 = 1#5? =5 (oo ceoficream 3, 4, 7, § n3 n. 14).
OTser. 1@ ;3 5.

Hpamep 2. HaiineM sHaveHue BEHpPAYKeHNA:

) Y8145

1,
2’:% npu x = 5 y=2;

1 1 +
5 [;-3]‘% npu x = §10- 22T; y = {10+ 2421,

Pemennre. a) Bocnosasaosasinuck ceoiicTsoM 1 (M3 m. 14) n
TeM, uTO ¥ > O (B DPOTHBHOM CAyuae NAHHOE BHIPAMKCHWE He
UMeeT CMEICHA), npeofpasyveM ZAHHOE BEIDAMKeHHE:

PO T e B Cahk bk k. |

2x;‘f§ 2xﬂ; 2x‘é]§ 2x

Takx xak mo yeaoBmio 3agaum x < 0, a y > 0, 10 |x| = —x,

|yl =y u BHIpaskeHMe A MOMKHO 3AIMCATE B BUge A = % = —3?9_
Toraa npm x = —1, y = 2 mmeem A=~22- -3

G) IIpeobpasyeM ngaHHOe BEIpaskeHue mpu x = 0, y # 0
(B IPOTHBHOM cIy4uae AAHHOE BRIPAYKEHHEe He HMeeT CMEICJIA):

B=(1..1].x+y _y-x. zty_yi-o2

x y) B xy 3 3

HPH JANAHHBIX JHAYEHHAX X H f HMeeM
yi-xl= ({/10+ 2J21 )“- ({ﬁousz_l )”= V1042481 - {10221~
= J(BY+ 208 - T+ (7 - \[(J§)’— 23 - T+ (7 -
- Y- (= Y -+ - -

=VB+JT - (T-8)= B+ T - T+ 8 =25
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xy=€l10—2\/ﬁ‘%f10+2\/2_1=\,(\/§— ﬁf-d(,/ﬂ ﬁf=
(B G+ 7 - (85 - ) - o7 -2

3 9B=£=1.
HAYHT 2\/5

Oreer. a) -3; 6) 1.

IIpumep 3. a) BuBeceM MEOXHTENL H3-NOL 3HAKA KOpPHHA

dlﬁx‘y IpH yeAOBUM, 4To X < 0.

0) BHeceM MHOMHTENL OO 3HAK KOPHA 3y€/§ IpH YCJIOBHH,
aro y < 0.

Pemrenne. a) Tak xaxk x < 0 mo ycaoBuio 3anadm, a y = 0
(B IPOTHBHOM CJYy49ae BHIpAXKeHHe He MMeeT CMBICIA), TO

%/16x4y={/24'x4-y=i‘/2_"@-{/;=2|x|§/_17=—-2x§/;.

6) Tax kak y < 0 mo ycaopmio 3azaun|, a x 2 0 (B oporHs-

HOM cJTydae He MMeeT CMEICJA BeIpameHue ¥x ), To

347 =~ 45 - 45 =~y - 57 % = -y o1 -
=-{}81xy4.
Otser. a) —2x4y; 6) —{/81xy".

16*. Crenenb ¢ POUMOHANBHBLIM NOKA3ZATENEM

Ipamep 1. Baramcanm:
3 1 8 (1 1Y 3
2_ 2 . _ s 2.93| N2
a) 92— (0,25) +(4J25j, 6) (2/25)' 125 +(3 2] 2.

Peinenne. HPHMBHI{H CBOICTBA CTENeHH ¢ PanHoOBaAIBFHBIM
IOKAa3aTeJIEM, HPEEIGP&BYBM JaHHOE BEIpAay;KeHHe:

2 1 a 1 2 \a
1 4

=3 (2) 45 =27-2+5=30;
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%5 %5 %
4 g 13%]-[2°]-2
4 5 1 115 33 ) ]
- 195° 2,98 | ¢+ S== -(5%°+ -
5)(2/%) 125 +[3 2] T 3%
5 5 1
8 2 T 3 .3 5.1 35,1
—5% 57,3 -2_-2 —32 2-23+§=32°22=36.
52

Oteer. a) 30; 6) 36.

IIpumep 2. Berancaum:

1 1 1 1 1] oz L 2
a) 132112 {|132+112 |; 6) |72 +6% ||7® - 427 +6° |

Pemenne. Ilpumennas ¢opMyasl COKPAIIEHHOrO YMHOMXKEHRAS
H cBoiicTBa cTeleHell ¢ paIHOHANLHELIM IIOKAa3aTeleM, Ipeobpa-
3yeM AAHHOE BhIPaM{EHHE:

1 1 1 1 ;2 Lz
a) [18°-11% || 132 +11% }=[18% | -|11? | =13-11=2;
1 2 1 1¥ 1 1 132
[7 +63] 73— 42 +63J [7 +63J{[8J—73-68+[ﬁs]]=
1 1V
=[”] [3] 7+ 6=13.

Otrser. a) 2; 6) 13.

1 1
Ipumep 3. HaitieM sHAaYeHHe BHPAMKEHHA [az+a‘]x

_1 1
X(I-a * ](024‘1 s ecnn a = 27,

Pemenre. CHauana YOPOCTHM JAHHOE BhHIDAKeHHEe.

I cnocod.
1 ﬂ( _l}(l 1 - 1
az+a‘)l-a‘ at+1)=|1+a* |-a 1+d?
\ \
1 ) 1 1 12 1
=la*+1 | |a*-1)|1+a% [=]|]|a* | -1%|[a®+1 |=
/
1 Y 1 1 )2
=|la®-1é®+1|=|a® | -12=a-1.
\

-
—
e |
- N
H
[>]
R -




Ir cnac06

1
at+a a+1=a+a -at-a t-a't-a t|x

Ml'—'

1 _ 1 1 1
at+1|=|a® +a" -1|a®+1]=|a?-1 [a3+l =
-a’-a’-a’+a’-1=a -1.

Ecnua =27, roa—1=27-1 =26,
Orser. 26.

17. Ymcnosslie nocnefoOBATENLHOCTM

IIpumep 1. CKOABKO OTpHUATEeARHEIX UJIEHOE COAEpP-
HAT NOCIEHOBATEILHOCTEL, 3aAAaHHAA (GopMyIoii n-To uJeHa

a, = -200 + 27
4

Pemenne. 3zeckh Tpedyercd BBIACHHTL, AAA CHOJNBKHX
YIeHOB MOCAeAOBATEIHLHOCTH {an} cOpaBeiINBO HepaABEeHCTBO

a, < 0. PemirM HepaBeRCTBO

-200 + ?T" < 0. 1)

HepapeHceTBY (1) YOOBIETBODAIOT BCe N < 266%, IMO3TOMY

AaHHAA TOCHAEHLOBATENLHOCTL COOeP:RHT 266 oTpHUNATEIBLHBEIX
4JIeHOB,

Oreer. 266.

IIprmep 2. JokakeM, 4TO OOCAeROBATEIBEHOCTD, 3a0AHHAA
n+12

+7
Jorazarexncrno. [na moboro n € N uMmeeMm

_n+13 _n+12 _nl+13n+Tn+91-(n®+12n+ 8n+96)
n+8 a+7 (n+8)(rn+7)

{opmymnoit n-ro wnena b, = , ABNAeTCA yOBIBaIOIEi.

b

n+l~
= ..._.._5 <

(n+8Yn+7T)
IOTOMY COpPABeAIHBO HepaBeHCTBO b, ; < b,. 3To 03HAYAET, UTO
nocAeoBATENLEOCTS {b, } ABNAeTCA y6RIBaKOmEi, UTO U TpeGoBa-
JoCh AOKa34Th.
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ITpamep 3. OnpegennM HOMep HAMMEHBOIETO WIEHA IIOCIHe-
AOBATeJNLHOCTH, 3aAAHHOW (POPMYNIOH 71-TO WieHa ¢, = n2 -

~11215 +13.
3

Pemrenne. IlepenumnreM GopMysly n-ro 4wieHa, BEIAEJUE ION-
HEI KBAApPAT:

]
35 35 35 5 1
= 2 i L — - | - | == n-—- 5— —_ _
c,=n 2n 6+[6]z [6]+13 [ 6)1 2136'
Haumenrimee 3HAaYeHHe ¢, AOCTHraeT OpU B3HAUEHMH 7,

5
GnuaxoM K 55, T. €. aubGo mpu n = 5, auGo mpu n = 6. Cpas-
HHM 3HAYEHHSA C, IPH 3THX N:

e =(5—5%T— 21%——20%,

s = (6 - 5%]2 - 21% = -21.

Tax xKag -21 < -20% , TO HAHMeHBIIHH YJeH DocliefoBa-
TeJILHOCTH {c,} €cThb 4.
OTper. 6.

18. ApudpmeTHueckan nporpeccun

IIpamep 1. Hafigem asazmaTuiél ujgeH aprpmMermduecKod
nporpeccun 1,2; 3,3; ... .

Pemenne, CHauasa HailzeM pazHOCTE apudMeTHUYECKOH
oporpeccun: d = a,—a;=3,3-1,2= 2,1. Teneps RalizeM Apat:
HATHIA WieH apudMeTHUYeCKOH IPOTPEOCHH: G, = @, + 19d =
=1,2+19-2,1 = 41,1.

Oreer, 41,1,

IIpumep 2. Joxamem GopMyay A8 BRIPDAYMKEHHS PAIHOCTH
d apudMeruueckoit nmporpeccun {a, } yepe3 ABa ee PAIMMTHLIX

qiaeHa am H an:
d=m"%n 1
p— (1)
okazareancTso. Tax kark @, —a, =a,+(m - 1)d — a, -

m n 1 1
—(n-1)d =(m — n)d, ro d=22"%_ yro u TpeboBanoch KOKA-
m-n
38Tb.
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Hpumep 3. JlpaanaTe maTeil wien apadMeTudeckoit npor-
peccHH {an} paBeH 3, a TpAAHATHIA YiaeH paseRn 2,5. Halgem

NepBHIE YWIEH H PAasSHOCTH 5To# apudMeTHYecKol IEpOrpeccHH.
Pentenue. CHauana oo popmyie (1) HaligeM pasHocTs apud-

MeTAYeckoli mporpeccuu: d = H = 2’55—_3 =-0,1. Barem
HAFeM IMePBHI 9eH apudMeTHIeCKOH NIPOrpecCH, HCIIOAL3YA
dopMyay a,s = a; + 244d:

OTBeT- al = 5’4, d = _0’1.

IIpumep 4. HaiigeM cyMMy OepBBIX ABAZNATH YJI€HOB apud-
MeTHYecKo# nporpeecun -3,1; -3,5; ... .

Pemenne., CHauana BHalifeM pasHOCTE apupMeTHUeCKOH
oporpeccru {a,}:

d=ay,-~a;,=-3,5-(-3,1)=-04.
_2a,+(n-1)d

Teneps 1o Gopmyse S, =——, P CyMMH MepBhIX
n WIeHOB apu(MeTHUecKoii Iporpeccun HalizieM cyMMYy NIepBLIX
ABAIIIATH UJEHOB:

8, = 2-(-8,1) +219 (704) . 99 = -138.
Otger. Sy = —138.

IIpumep 5. CRONLKO OepPBLIX YIECHOB apHPMeTHUeCKOi
mporpeccuu —10; —8; —6; ... HY}RHO CHOMUTE, YTOOLI NOAYUYHTE
B cymMme —287

Pemenne. Cuauana BailizeM pasHOCT: apHPpMeTHUeCKOH
uporpeccun: d = @, — @, = —8 — (-10) = 2. 3areM HalizeM sHa-
9eHHd 71, A1 KOTOPHX BEPHO paBeHCTBO S, = —28. Tak xak
S,, —2-(-10) +(rn-1)-2 |

2
0 HAji0 PeINHMTh ypaBHeHue n? — 11ln = —28. D10 ypaBHeHHe
RMeeT JIBA KOPHA n, = 4 u n, = 7, 3HAYNT, 337298 UMeeT ABA

PelieHHA: HYXHO CJOXMHUTE Ju00 NepBrIX 4 WwieHa, TG0 OepBLIX
7 91eHOB.
Otser. 4 unu 7.

n=n®-11n,

19. FTeomeTpuueckan nporpeccus

IIpumep 1. Haiigem DATEIA WieH reoMeTpHIeCKOH nporpec-
CHH i; - i; sev e
27 18
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Pemenne, CHauanra HalizeM aHaMeHAaTeNln reoMeTpuYecKoi

= opg =1 .1 __3
nporpeccuu {a,}: q—ag.a,——ﬁ,.z_;_._?

Tenepr HailgeM OaTHI 9ieH sToli DporpeccHu:
4
=aq-qgt=L.[-83] <=3
%=h"q 27 ( 2] 18

3
Otrper, —.
16

IIpamep 2. YeTnepThiil uiIeH reOMeTpUYECKOM OpOrpeccHy ¢
OON0KATEILEBMHE 1JIeHAMHA paBeH 3, a IIecToil 4JeH paBeH %.

Haitnem TpeTHH 9ieH 3TOH IpOrpeccHH.
Pemienne. CHauana BHIpAZUM Ueped NEpPBRIA WieH B 3HAME-
HaTeJb ¢ U3BECTHEE WIEHHI TeOMeTPHYecKo# mporpeccmm {b }:

b, = b,g% by = b,g° Orxyna bg: b, = b,g%: (8,¢4°) = ¢ Ho

.

v 21 =1 = _l
pPaBHEHHE g~ = P HMeeT ABA KOpHA q]. = b | qZ = 2! HO

TAK KAK JAHA IPpOrpeccud ¢ OONIOYHTEJIbHBIMH YJI€HAMH, TO 4
YAOBJIETBOPAET YCJOBHID 3888%H, & ¢, HET.

o

1 1
Taxnanq=5,mb3=b4:q=3:—2—=6.
Otper. 6.

IIpamep 3. HaiizeM 3HaMeHATENb TeOMeTPHYECKOM TEpOTpeEC:
CHUH, AJA KOTOPOH OTHOIIEHHEe CYMMBI HEpPBHIX TpeX WWIEHOB
OporpeccHd K CyMMe IepPBLIX ABYX WieHOB pasHo 1,5.

Pemienme, BripasuM uepes sHaMeHaTeNs ¢ OTHOIIEHHE CYM:
MBI IEPBBIX TPeX YWIEHOB K CYMMe [ePBLIX ABYX 4IeHOB IeoMeT-
pHUdYecKoil nporpeccuu {x }:

n+rmg+ag’  xll+g+e) _1+g+d g g
X + 3g x(1+9) 1+¢ ’
.‘1+q+q2
1+¢

Pemus ypaBHeHHne =1,5, DOAYYHM ABA ero KOpHA

1 o
g1=1m qz= s CrrepoBaTe bHO, NICKOMEIH 3HAMEHATEND Tel-
i
MeTpHuvuecKoll nporpeccun paseH 1 aan —3

Otrer. 1 nan —-;-.
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IIpumep 4. IlepBriii uwreH reoMeTpHTIecKoll Oporpeccuy pa-
reH 36, a 3HAMEeHATeJb paBeH —%. HaigeM cyMMy I€pPBEIX OATH

9JIEHOB 9TOH NPOrpPecCHH.
el —¢"
Pemenne. TTo popmyae S, = % CYMMEI IepPBEIX NI Wle-
-4
HOB TeoMeTpHUYecKO# mporpeccmm {c,} HafizeM cyMMy HepBHIX
IATH WICHOB 3TOH IporpeccHn:

20*,. 3apaun Ha nNporpeccuu

Ipamep 1. a) CyMMa DTATHAALATOTO M IBANUATL CEJbLMOIO
4neHoB apuMeTuyeckoit nporpeccuu {a,} pasHa 2008. Haiigem

ABAALIATE MEPBRIA “iIeH 5ToH IMporpeccHH.
6) TIpouaBesieHAe OICCTOTO H ABAAIATOTO YICHOE reOMETPH-
seckoit nporpeccuu {b,} pasuo 25. Halinem TpuHAAIATLIA wieH

870l IporpeccHH.
Pemenue. a) Tak xak a5 + @yr = (@, + 14d) + (a,; + 26d) =

= 2(a, + 20d) = 2a,,, To N3 paBeHcTBa 2a,, = 2008 Raiigem, 9TO
a4y, = 1004.

0) Tak Kak bg - byg = b, * g%+ b; * ¢1? = (b, - ¢12)2 = (b}5)?,
TO M3 paBeHCTBA (b13)2 = 25 nafigem, uro nubo b,; = 5, ;nubo
bz = —5.

Oreer. a) 1004; 6) 5 uan —5.

IIpumep 2. a) CyMMa DepBOTO U ZeBATOTC UIeHOB YOBIBAIO-
meii apudMeTHUecKOid nporpeccuu {x,} pasHa 10, a nponaeene-
HHie 9eTBEepPTOTO M MIeCTOro 4IeHOB STOH Iporpeccuy papHo 21.
Halizem nmepBHil 4ieH aToil mporpeccHn.

6) CyMMa BTOpOTO M YeTBEDPTOrC WIEHOB BO3pACTAIOIIei
reoMerpuieckoii mporpeccum {y.} paBHa 30, a mpom3BezeHne

IEPBOTO H OATOrNC WIEHOB 3TOH nporpeccud papHo 144, Haiizem
nepEHil wieH aT0H NMpOTPECCHH.

Pemenune. a) Tax kakx pua apudMeTHIeCcKOHd IporpeccHH
{x,} cnpaBeaNUBLI paBeHCTBA X, + Xg = X, + X, + 8d = (x, + 3d)}+
+ (:c1 +5d) = x, + Xg, TO H3 YCJIIOBHA 3aJa4H CIEAYET, 1TO Ha-
pa 4MCeN X, B Xg ABAAETCA DelIeHNEM CHCTEMB! YypaBHeHHH
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x, + %, =10,
{x4 cxg =21, {1)

Cnacrema (1) mmeer aBa pemeRmsa: X, = 7, x5 = 3 &

x, = 3, xg = 7. Tak xax oporpeccua yOrlBalomad, TO YCIOBHD

Xq4 X _
4-6

3aZa4H YAOBIETBOPAIOT Jumb x, = 7, xgz = 3. Toraa d=

=183 2 ux=x,-8d=7-38-(-2)=13.

6) Tar xak AnaA TeoMeTpuyiecKoil mporpeccun {y, } cupasey-
AMBHI PABEHCTBA ¥y Y5 =¥y Uy " €= W1 @) W " ) = ¥z Uy
TO M3 YCHOBAA 38744 CIEAYET, UTO IApa YHceNd Y, U i, ARJIACT
CA pemreHNeM CHCTeMEl YpaBHeHWH

Ys + ¥, = 30,
{yz ‘Y, =144, @

Cucrema (2) umeer aBa pemeHua: Yy, = 24, y, = 6 wm
¥s = 6, y, = 24. Tax Kak IpOrpeccHd BO3pacTAload, TO Yo
BHIO 3afayH yAOBJIETBOPAIOT JAMML ¥, = 6, y, = 24. Torza

Yy Ys=24:6=4,H0y,: Yy, = g° TlosTOMy ¢ yAOBIETBODSET

YPaBHeHHIO qz = 4. CregoparesbHO, JUbG0 ¢ = —2, Aaubo ¢ = 2,
Ho reomerprayeckas Eporpeccus ¢o 3HaMeHaTeleM § = —2 He dp-
AAeTCHA BOIPACTAMIESH, TOITOMY YCIOBRHK 3aKaUN YAOBJIETBODS:
eT Jume ¢ = 2.

Hrak, y, = y,: ¢ =6:2=38.

Otrer. a) 13; 6) 3.

Iipamep 3. Mexay uuenamu 9 u —27J§ HYHO BCTABHTH
ABa YHCJA TAK, 9TOORI BCe YeTHIPE YHCJA COCTABHJIH IeOMeTpH-
yeckylo nporpeccuio. Halinem aru umcana.

Pemrenne. Ilyers uucna 9, x, y, —27J§ B YKA3AHAOM IIOpAf-
K€ COCTABJAIOT PEOMETPHYECKYIO Oporpeccuio. Toraa BepHH pa-
BeHeTBa g =X=2 = -2748 .

g =x ¥

STo 03HAYAET, YTO Mapa YHCe]d X H [ ABAAETCHA PellleHueH

CHCTEeMEI YpaBHeHHN|

|
B R‘.h
=3

|y

@)

wlw ©|x
o
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Cuerema (3) MMeeT efUHCTBEHHOE peHIeHMe X = —9~/§,
¥ = 27, cregoBaTeNBHO, HCKOMBIE YHCHA ecTh —93 m 27.

Orper. —-9J3 u 27.

IIpamep 4. Tpu gaucaa x + 10, \/a, x -~ 3 B YKa3aHHAOM II0-
paake ofpasylOT reoMeTpHYecKyIo Oporpeccury. Halizem x.

Pemenne. Brruucnaus 3HaMeBaTeJb ¢ TeOoMeTpHYecKOil
IpOrpeccHH ABYMA coocofaMM, ODONYIMM YpPABHeHHe AJNA HAa-
XORACHUA X1

Jﬁ_x =x—3 4
x+10  J6x “)

Iepeneca nce wieHs! ypapHerand (4) B oaHY 4acTs, Nepenn-
IeM eTO B BHAE

(x—3](x+10)—6x=0 5
Jéx(x +10) (5)

YpaBeerne {x ~ 3)}x + 10) - 6x = 0 MMeeT ABA KOpHA:
¥,=—-6ux,=5.IIpu x = -6 He HMeeT CMHICJIA 3HAMEHATEJD
Apobu B ypapEenun (5), a opuH x = 5 3HaMeHATeNIL 3TOH ZpoGH

AMEeT CMBLICJI M OTJMUeH OT HyAd. ClenoBaTedbHO, YpaBHeHHeE
(5) mMeeT epUHCTBEHHBIN KOpPEHEL X,, [IOSTOMY HCKOMOE UHCIIO

ecTh 5.
Orser. 5.

21*. I'papnycHan v paauaHHAGs mephbl yrna

Mpuemep 1. HaliaeM paguaHHEIC MePEI YTJIOB O, H 3, ecan a3-
BECTHBI WX TPAAyCHBIe Mephl: o = 40°, f = 15°,
Pemenre. Tak xax paseepHyTHI yroa cogepxut 180° unn

T
T paguaH, To 1° = 180 PAAUAH. IToaTomy

a=40° = 40'%=29—’t pamMaH,

=15°= 15 =% paguan.
B 80 1z DoAuaH

OtBer. o= % paamaH, = % pazmaH.

ITIpumep 2. HaiizieM rpagycHbe MePH YTJIOB O U 3, ecJu n3-
BECTHEL HX PAAHAHHEIE MEPBI O = % paguaH, p= %“ paaHaH.

Pemrenne, Tax xax passepHYTHIA yroJl COAEpXAT T pagaaH

L]

m1e 180°, To 1 paguan = 180 . IToaTOoMY
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™ r _ 180°
o =— pagHaH = — « — = 105°
12 P 12 ® ’

p=52 paguan = 5% . 180° _ 112,5°.
8 8 n
Oreer. ¢ = 105°, p = 112,5°,

22*, KoopaAnHAOTH HEKOTOPBIX TOYEK
OAMHMYHOW OKPYXHOCTH

IIpumep 1. Onpegenum roopaunaTel Togexk B u C u rpagyc:
HYI0 Mepy yriaoB ¢ U B, ecou Tourm B u C, cooTBeTCTBYOMME
yrjaaM ¢ u i, Je:KaT HA ODepece¥eHnH:

a) ocell KOOPAKHAT ¢ eqUHHU%HON okpyxHocTRIO (pHc. 60, a);

6) 6uccertpue I u IV KoopJHHATHEIX YIJIOB ¢ eUHHYHOI
oKpYVEOCTEIO (puc, 60, 0).

Pemenne, a) Touxa B aemur Ha ocu Ox ¥ HA OKPYIKHOCTH
paguyca 1, moaromy B (—1; Q). Toura C nemxur Ha ocu Oy U Ha
OKpPYRROCTH pagmayca 1, nmosromy C (0; —1). Tax rar yriaul o g
P sakmaioueHnl B OpoMexkyTke oT 0° ao 360°, To Ha puCyHKe
60, ¢ uaobpament yram ¢ = 180° u B = 270°.

6} ¥roJ ¢ cocTABNAET IIOJOBHRY IIPAMOIC yIJia, IIO3TOMY Ha
pucynke 60, 6 usobpaken yroua o = 45°, B = 360° ~ 45° = 315°,

V2 2

Opaunatel Touek B u C paBHH ry H __é- COOTBETCTBEHHO, a6c-

v2

I(UCCHI 9THX TOY€K PDABHEI ?.
Oreer. a) B (-1; 0), C (0; -1); o = 180°, f = 270%
6B (2; &), ¢ (L;-L) o - 157, - 315"

Opamep 2, OnpegdenuM KOOPAHMHATH Touek B u C U paan-
AHHYI0 Mepy yrioB O 1 B, ecsm Tourku B u C, COOTBETCTBYIOLIHE

1
VIVIaM O # B, JeaT Ha mepeceueHnn OpaMoil y = 5 © epmHmy:

Hoii oxpymHOCTHIO (pHe. 60, 8).

a) [¥] &) (¥4 }_'ls' SEL
Bl /ALY Al TN AN
A E \ e x ol ') |x
NtV N | P N /
c |
Puc. 60
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Pemenne. Ha pacyrke 60, 6 opausaThl Touexk B u C paBHL

i
=, Torfa aGCOMCCHl ATHX TOYeK % H —ﬁ

) COOTBETCTEEHHO H

a-30°=£,B=E—£=5_n.
6 6 6

Otmer B(Jg;l], C(——a;l}a=£’ﬁ=£-

2 2 2 2 6 6

23*, CMHYC U KOCUHYC YTna

IIpamep 1. OnopenennM CHHYC H KO-
CHHYC OCTPOro yrja O HpAMOYTOJBHOI'O
Tpeyroasauka (puc, 61). L N P

Pemieane. U3 Kypca reoMeTpuHd M3- b [
BECTHO, YTO CHHYC OCTPOTO YLJIA IPIMO- - ~
YIOALHOTO TPEYTrOJALHAKA eCTh OTROIIe-

HA€ IPOTHBOJIEKAIIENO KATETa K rUIIOTe-
Hy3e, KOCHHYC — OTHOLIeHHEE TpIIeKa-
mero KATETA K rHMOTeHy3e, MosTomy LuC. 61

sing =2, cosow = &,
[ c

7Y

OrBer. sina=%,cosa=%. AR
4

By

Iprmep 2. Ha epuHuuHON oKpymx- o
HOCTH OTME@WeHBI TOMKH, COOTBETCTBYIO- |
mpe yrram o, B, vu ¢ (puc. 62). Onpe-
felMM CHHYC M KOCHHYC KaXKIOro M3
ITHX VIJIOB. Buc, 62

Pemenne. Tax Kax X6 ONpelreJeHAD
CHEYC M KOCHHYC YIJIA €CTh COOTBETCTBEEHO OpZHHATA H alc-
OHCCA TOYKHM eNHHHYHOH OKPY)KHOCTH, COOTBeTCTBYIOMIeit

\L_ -
— 1 €

sromy yray, To sina = 0, coso = —1; sinB=%, COSB=%;
siny = Jg, cosY=— %; sing= -%, cos o= % (BEITMCIEHHE

KOOPAKHAT TOEK eJWHHYHOH ORPYIRHOCTH CM. B II. 22).

IIprvep 3. MaclpasuM HA eguHAYHON OKPYKHOCTH TOUKH,
COOTBETCTEYIOIMEe BCEM TAKHM YILJaM O, AAA Ka'KI0ro U3 KoTo-
PHX CIIPABEAJINBO PABEHCTBO:

3

a) sinot = 03 6) sina = “%; B} coso. = 0; r) cosoL=— >

Pemienne, a) Beem yrimam o, pia goropeix sino = 0, coor-
BETCTEBYIOT AB€ TOUHH €JHHAUYHON OKPYIKHOCTH, HMEOIIHe OPIA-
mary O (puc. 63, a).
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a) [V 6) [V ! )] 7%
71 dh pall N palliN
/ 'R / 'R / ' / 'R
\ Jx \ x \ J E3 \ 1z
N L/ N 4 N L/
Puc. 63

6) Becem yriam o, 48 KOTOPHIX sing = —%, COOTBETCTBY-

IOT JB€ TOYKH eJAHNIHON OKPYKHOCTH, [I0JyIeHHEIE HA [1epece-
JeHHH GHCCeKTPHC KOOPAMHATHEIX YIJOB H €JUHHYHOH OKpDyHE-

HOCTH U HMelnHe OpPMUHATY “% (puc. 63, 0).

B) Becem yraaMm o, AJ0d KOTOPHX cos o = 0, cOOTBETCTBYIOT
IBe TOYKH eZMHWIHOM OKPYXHOCTH, mMmeloinue abcomcey 0

(prc. 63, 8).
r) BceM yraaMm o, AN KOTOPLIX COSO = ——‘g, COOTBETCTRY-

IOT JiBe TOUKH €JAMEAYHON OKXDYXEOCTH, MMeIOoIIHe OPARHATEH %

7 —-12- n abcuuccy -% (puc. 63, 2).

24*, Gopmynel ANA CUHYCG U KOCHHYCO YIna

Jdaa nwodoro yria O CEpABeAIHBE (POPMYJIILL:

sinfa + cos?a =1, (1)
sin (—0) = —sina, (2)
cos (—0) = coso, (3)

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

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

sin (n + o) = —sinaq, (6)

cos (1t + o) = —coso, 4]

rae kB — xoboe 1eroe YUCIO.
IIpamep 1. BerauesumM cos o, ecaun sino = -1% u 90° << 180°,

Pemenne. ITo dpopmyae (1) cos?a = 1 — sina =1 - 1_26% -
144

= Jg9 - TaK Kak 90° < a < 180°, To cosa < 0, ciexoBaTenbHo,
i __12
169 13°

.12
OTser. 15"

cosQ = —
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IIpumep 2. Jokaxkem, uTo xn12 adi060ro yria o copaBeiiH-
B0 DABEHCTBO
sin (6n — ) = ginq.
Penmienne, ITo Gopmyne (4)
sin(fn ~ o} = sin((x ~ a) + 4n) = sin(nw — @).
ITo opmynam (6) u (2)
sin(nx — ¢} = sin(x + (—¢)) = -sin{(-o0) = sinq,
970 ¥ TpeGoBAIOCE FOKAZATE.,
2co8 G — 2e0s°a
sin“o
Pemenne. Iloansysack popmynoit (1), nMeem
_ 2cosc(l - cos®a) _ Zeosasin’a
A= z - Z
sin“a sin“a

Hpumep 3. Briuncinm A = , ECJH COSCl = %

= 2cosa=2"

&0 =

2
3
OrBer. %

25*. TaHreHc M KOTAHIeHC yrna

IIpumep 1. OnpesenuM TaHCeHC H
ROTSHPEHC OCTPOTO Yria of OPAMOYTONb"

HOPQ TPEYTOJbHAKA (prc. 64). F—a‘\\
Pemrenne, 3 Kypca reomMeTpuu H3- hC |
BECTHO, UTO TAHTEHC OCTPOTO yria Ips- |2 a

MOYTOJIBHOTO TPEYIOJLHAKA €CTh OTHO- [1 =

meEHe NTPOTHEBOJIEMKAINEro KaTeTa K
OpHAEKAIEMY, & KOTAHMeHC — OTHOIIe-
EHe IpUIeXalllero KATeTA K IPDOTHBOJIe-  Puc. 64

#amemy, DoaroMmy tgo = %, ctgo = %.
b
e

Oreer. tga=%,ctga=

Ocnoparie GOpPMYyALI XIS TAHTCHCOB H KOTAHI'€HCOB YIJIOB:

tga=""2, @
ctgo = :‘;’:2, (2)

tg (o) = —tg o, (3)
ctg(—a) = —ctga, (4)
tg (o + k) = tga, (5)
ctg (o0 + k) = ctg o, (6)
tga - ctga =1, (7)

rre £ — moboe mesoe 9HEIC M KasKAoe U3 paBeHeTB (1) ~ (7)
copaBefJIMBO AR BCEX TAKHX YIJIOB O, OAA KaXIAOr'C M3 KOTO-
PHIX MMEIOT CMBICH offe IACTH 5TUX PABEHCTB.
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IIpamep 2. Brruneciinm:
a) tg 45°; ©6) ctg 420°; B) tg(—%}; r) ctg 3.

Pemenne, a) U3 gopmynu (1) umeem
o_ cos45° _ V2, 42 _
tg 45 sind° 2 ° 2 1.
0) Hs dopmya (2) nn (6) uMeem
ctg 420° = ctg (420° - 2 - 180°) =

—ctg 60° = 0960° _1. J3_ 1 _48

sn60° 2 2 75 3"
B) H3 dopmya (1) u (3) nMeem

£ —E}:—t E:—sinl:cosﬁ:—l:i:—.L=—£
g( 6 gs 6 6 2 2 N 3

r) Ha dopMmyan (2) uMeem
ctg% = cos% : sin%=0 11=0,

Oreer. a) 1; 6) %; B) —g; r) 0.

Hpumep 3. J.Iorcamem PABeHCTBO:

a) tg?a+1= 2
CI'.
6) ctg’a+1= 12 .
sin“a
B s 2 2
Hokazateanctso. a) tg”o+1 = 208 4 1 = T8 u+2.cos__a =

cos” Qo cos

= 12 s UTCG H Tpeﬁonanmh JOKAa38Th.
cos™ o

2 2
6)ctgza+1=cos2u+1=cosa+25ma 13 , 9TO | Tpebe-
gin“a sin“o sin“ol

BAJIOCE NOKA3ATH.

IIpumep 4. Branucaum sin o, cos a, ctg o, ecnu tg o = 2,4

u 180° < a < 270°.
Pemenne. Hs hopMyan (7) HMeeM

ctgo = H T34 12
H3 dopmyns (8) uMeeMm
1 1 _ 1 _ 2

2
cos o= = = = .
te?e+1 24%+1 6,96 169
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Tak kax 180°<o< 270°, To cos o< 0 u coso =~ % = ~%.

Ha dopmyarr (1) caeayer, dTo sina = tgo * ctgo =

(2 5)__12
5 13 13°
12 5 5

OrBer. sino = ~13rcosa= _E’Ctga= v

— 3sina - 2Zcosa
Bsino + 2coser
Pemtenme, TIpeofpasyeM BHIpaMKeHBe A, pasgelnB MHCIIH-
TeNh M BEAMEHAaTeJE Apo0H Ha COos o
3sinu -2
A = tost _ Stgo—2

Mpumep 5. Beraucaum A » ecqH tgo = —3.

Ssina Btgo+2°
cosc +2 tgu
- _3:(3-2_1
Ecnz tg o 3, T0 A 58tz 18"
11
Oreer. —.
eT- 13

26*. KocuHyc cymmbl M KOCHHYC PA3HOCTH ABYX YTNOB.
CuHYC cymmil ¥ CHHYC PA3HOCTH ABYX YrnoB

Jng J00kIx yraoB o B J cpaBeaIuBbl GOPMYABI:

cos(a — B) = cosacosP + sinasinf, 1)
cos{o + B) = cosacosP — sinasinf, (2)
sin(c — p) = sinocosP — sinPcosa, (3)
sin(o + PB) = sinoacosf + sinfcosa. 4)

IIpamep 1. Berumcmnm:
a)A = cos 37° cos 53° — sin 37° sin H3°;
(k.4 24 n

PO ¢ J 2, S . S £
6) B = sin 1300875 — sinjoeos ;.

Pemenane. a) Ilo popmyane (2)
A = cos{(37°+ 53°) = cos 90° = 0.

6) Ilo gopmyae (3) B = sin(% _ %) = sin% - %

OTtger. a) 0; 6) %

Ipamep 2. ¥upocruM BrIpajieHne
C = cos(o — B) cos (o + B} + sin(o — B) sin(c + ).
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Peinenue. ITo dopmyne (1)
C =cos((c — P) — (& + B)) = cos(—2B) = cos 2.
Orser. cos 2.

sin43°cos17° + sinl7°cos43°
¢0s72°c0812° + 8in72%sin12° "
Pemreane. ITo dopmynam (1) u (4)

_ Bin(43°+17°) _ 8in60° _ o
D cos(72°-12°)  cos60° tg60° = /3.

O1Ber. \/§

IIpumep 3. BuiunenauM D =

IIpamep 4. CpaBHUM
_. §ind7°c0869° + sin69°cos47° 7 B= s8in 42° + cos 42°
cos77°¢0839° — sin77°sin 39° cos 21° - gin 21°°

Pemenne. [Ipeofpasyem BrIpakeHye A:

_ sin(47°+ 69°) _ sin 116° _ o
cos(7T7°+39°) coz116° tgl16°

Hmeem A < 0.

Tarx xax sin42° > 0 1 cos 42° > 0, To 5in42° + cos42° > {).
Jlna yraoe w3 mpomemxyrka 0° < o < 45° cnpasepuBo Hepa
BEHCTBO ¢Os ¢, > sin o, 3HAYUT, cos 21° — sin 21° > 0. IToxyaaen,
gro B > 0.

Hrar, A < 0, B > 0, enegosaTteybHo, A < B.

Oteer. A < B.

27*. Qopmynsl NPUBEAGHUS ANIN CHHYCG U KOCUHYCU

PopMyJIaMHA [IPHBEIEHUI HASHBAIOT QOPMYJRI, II03BOJAK-
IDHe IIPABECTH APTYMEHTHI g— o, g+ o, rt—o,n+a, 3—2"— o,
%+a, 2n — o, 2n + o, %-u, 52—“+a, 3n—-0o,3n+qa, ... K ap
TYMEHTY .

Tak xak 3HAYEHHA CHHYCA H KOCHHYCA H€ HIMECHAITCH 0T

upubaenenna (BHUNTAHNA) 21 K apTYMEHTY, TO CHHYC (KOCHEYC)
JA06Ore B3 YKA3AHHLIX BHINIE APTYMEHTOR HETPYOHO CRECTH K

CMHYCY (KOCHHYCY) apryMeHTOB %“Ot. %+ o Tt —a T+

3 _
2

Menaa GQOpMyNBE CHHyca (KOCHHYCA) CyMME! (PAasHOCTH) ABYX
YTJOB.

o, 3?“ + O, KOTOpE:I€ MOKHO IIPHBECTH K APTYMEHTY (O, TIpA-
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BumuireMm Bece 12 dopmyn Ana YKA3aHHBIX BHOIE OIECTH ap-
TYMEHTOB:

sin(E‘a} cosqQ, sin (% + Ot] =cosq, sin(n - o) =sina,

]— sin o, cos[% + Ot) = —gino, cos(m — &) = —cosc,

m|§:a m|n

off
afr-

3 . 3 .
m(?—a]= —sin o, cos [T" + a] = sinq, cos(x + Q) = —cosa.

]= —cos o, sin [3?“ + U} = —cos &, sin(nw + ¢) = —sin ¢,

A

Bee 5TH (hopMYJIEI MOMHO 38IIOMHHTE ¢ IMOMOINBI0 MHEMO-

aggeckoro mpaBuaal. JInsA 5Toro HANO HAYYHTHCA ONpEREATH:
1) Hapo M MeHATH CHHYC HA KOCHMHYC HWJIM KOCHHYC HA CHHYC
2) maso B Opasoil YacTH GOPMYJE! CTABATH 3HAK ¢«—».

1) Ecau meproe caaraeMoe apryMeHTa % I 32“, TO B OPa-
BoH 9acTH G$OPMYJH HAAO 3AMEHHTH CHHYC HA KOCHBYC (KOCH-
Eyc Ha cuBEyc). Ecian neproe caaraeMoe apryMeHTa N, TO MeHATh
cupyc (KOCHHYC) He HafoO.

2) B npaBoii yacTd GOpMYJaLl HAZO DOCTABHTL 3HAK «—»,
TONBKO €CJIH A OCTPOrO yriia ¢ 3HaYeHHe cCHHYcA (KOCHHYyCa) B
Jepolt yacTi GopMysIsl OTPHLUATEIBHO.

IIpzmep 1. Beraucaum A = cos (-1%5"‘ G] + sin(-bn -~ ),

ecd sino = ~0,1.

Penmiense. A = cos (41t+3—2n+0‘~)+ sin (-6x + © — o)

=oos[3“+a]+sm(n:—a)

Tenepr MOKHO OPHMEHHTL GOPMYIR KOCHHYCA CYMMEL M
CHHYCA PA3HOCTH OBYX YTJIOB:

an 3n

A= cos?cosa — gin 28 2 sing + sinncosa — singcosn =

=0-cos— (-1) - sinat + 0 -cosax —sine - (—1) = sina + sina=
= 2sinaq,

Tor e pedyJabTaT MOMHO IIOJNYYNTE C NIOMOIOLI MHEMOHHN -
YeCKOr'0 OpaBHIIA:

A=s8ina + sina = 2sina.

IHasnamle NpaABHJIA NPOHCXOAHT OT TpedYeCKoro CJIO0BA mné-
monikon (UyvEReViKOY), 03HATANIETO HCKYCCTBO JAMOMHHAHUA,
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Tax kak sinc = 0,1, ro 2sino = 2 - (0,1} = —-0,2.
Otser. —-0,2.

2sin(n + o) + sm[3—2’t - 0‘.)

IIpumep 2. Beuncanm , ecau tgo=3.

cos(m+ a) - 4003[% + a}

2sin(n + o) + sm{a—“ - II] .
2 —2sina - coso

Pemrenne. deing”
cos(m + o) — 4eos(g+ rx) —cosu +4sino

Tax kax tg o = 3, To cosa # 0. PasgennM 9ucanTeNab H 3HA-
MeHaTenb ApoGu —28INQ—C0SQ ng eog ¥ BEIYMC/AMM IHAYCHHE
-cosc + 4sina
OOJAYYeHHOT'O BRIDAXKEeHH:
—2zino—cosa _ —2tga-1 _ -6§-1 _ T
—cosct+ 4sino. -1+ 4itge  —1+12 11°

Ormer, ~-—'.
11

28*. Cymma M pa3HOCTh CUHYCOB M KOCHHYCOR

Jdna nwdux yraos o 1 J cnpaBeIHBEI QJopmyJIH:

sino + sinf = .‘Zsm("2 B oos2=F 2 B (1)
o-—p o+p
3 B (2
cosc + cosfP = 2cosmT+[j a;B, 3)
cosa — cosp = —Zsianﬂj sinazi. 4)

IIpumep 1. SaounoieM B BEAe IPON3BEIeHHA:
a) A = sin80° + 5in40°  6) B = cos 80° — cos40°.
Pemenmne, a) ITo dopmyne (1)

807 + 40° 80° — 40°

A = 2sin 3 cos > = 28in 60° cos20° =

- 2'2"5 cos 20°= /3 cos 20°.

6) Ilo dopmyne (4)
. 80°+40° | 80°-40°
= —2sin 5 sin—

- -¥sinzo° = —/3 sin 20°,

= —2sin60°sin 20° =

Orser. a) J3 cos20’; G) -3 sin20°.
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pxmep 2. Briuucanm
C = 5in 130° — 5in 10° — cos 100°— cos 40°.
Pemenne, ITo popmynam (2) u (3)
100°+40°  _100°-40° _

. °—30° __180°+10°
C = 2sin 130° - 10 cos 30 L. 2cos cos
2 2 2 2

= —2'2‘/§c0370° - 243 2‘/§ cosT0° = 0.
Oreer. 0.
IIpsmep 3. BanumeM B BHAE MPOR3BEJeHHA
D =sin31° + 8in 25° + sin 19°,
Pemenne. [To dopmynam (1) u (3)

. 31°+19° 31°-19° . .
D = 2sin 3 cos—; + 8in25° = 2sin 25°0s 6° +

+ sin 25° = 2sin 25° {cos 6° + %] = 2sin 25%cos 6° + cos 60°)

= 25in 25° - 2cos 6° +260° cos 6 _2600 = 4gin 25° + cos 33° - cos 27°.

O1Ber. 4sin 25° - cos 33° - cos 27°,

29*. Qopmynnl Ana ABOHHLIX M NOJIOBUHHBLIX YIJIOB

Jna moforo yraa o copaBedJauBL GOpPMYJIBL:

gin 2o = 2sin o cosa, (1)
cos 200 = cos?o — sin?a, 2
o . 1-cosa
sin®> 5 (3)
20 _ 1+ cosa
cos®S = —5 - 4)

Opumep 1. Beraucaum sin 20 1 cos 20, ecam COsSOL = —% H

3n
RCa < 2=,
2
Pemrenne. H3 ocEOBHOrO TPErOBOMETDPHTIECKOr0 TOMKAECTEA
monyuaem, 470 sin‘a =1 — cosa =1 — 5 25" Tak Kakg

<< 32—“, To sina < 0, moaToMy sina = —%. Ilo opmynam (1)

Z (2) mmeem sin 20 = 2sinccoso = 2 - (-%) . (—%] = 24

25’7
el — ainly — 2 18 __ 7
cos 200 = cos“q — sin“q 55 25 2%
. _ 24 —_ 1T
Oteer. sin2¢ ——25,00820t 25
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Iipamep 2. okaxkeM CIpABEJIHBOCTE PABEHCTBA
. 2eiga
e P
ANA YIJIOB O # Rn, rae n—awboe nejoe THCIO.

Peimrenne. 3anumeM sin 20 B suge Apobu, 3aTeM pasieInM
ypeARTeNh W 3HAMeHaTeNab Apobu Ha sinZa, Tak xak sino 2 0
IENnd o, # fin, roe n — awdoe mejoe YHUCHO;

8in2a = .2211“1006.: — _Zetga ,
8in“a + cos" o 1+ct.gza
410 B TpeGoBAIOCE JOKAZATE.

IIpumep 3. Buuncaum sin% 7 cos%, ecnu coso = 0,28 n

3n
NS < —,
2

Pemenne. ITo popmynam (3) u (4)

200 _ 1=-cosce _ 14+0,28
1 _— = = =
sin” 5 5 3 0,64,
2 1+ cos 1-0,28
Ccog* == = =0,36.
2 2 2 ’
Tax Kak n<a<3—2", TO §<%<%’ MO3TOMY sin%>0, a

cos% <0, CIeAZOBATEJLHO, sin% = \/0,64 =0,8 a cos% =

== 0,36 = _0,60

OTger. sin%=0,8, cos%=—0,6.

30*. NpousseaeHUs CUHYCOB U KOCHMHYCOS

Jia mobeIX yrioB O ¥ B cupaBea uBH GOPMYJILL:

sin ocosp = %(sin (o + B) + sin(a. ~ B)), 4)]
cosccosf = %(cos (o + ) + cos(o ~ B)), (2)
sino sin P = %(cos(a - B) - cos(a + B)). )]

IIpumep 1. 3anumeM B BUe CYMMBI HJIHA PASHOCTH:

a) 8in 21° ¢os 8°; 6) cos 32° cos 28°; B) sin 55° sin 25°.

Pemrenne. IlpaMenas nociaegosaTensno dopmyans (1) — (3),
NMeeM:

a) sin 21°c0s 9° = 2(sin 30° + sin12°) = 3 + lgin127;

58



0) cos 32° cos 28° = %(cos 60° + cos 4°) = i + %cos 4°;

B) sin 55° sin 25° = l(cc}s 30° ~ cos 80°) = B lcoass 80°.

4 2
Orser. a) i '*Sln 12°; 6) 5 4 -1~cos 4°; B) % - %cos 80°.

IIpemep 2. Beruncanm:

a) A = gin 32°cos 28° - sin 17°cos 13°;
_ 3n Tn 5%

@) B = cos EcosE — gin Esm 16"

Pemrenne. a) ITo dpopmyne (1)
A= 3(sin 60° + sin 4°) — 2(sin 30° + sin 4°) =
~1(sin 60>+ sin 4°~ sin 30°~ sin 4°)= 3 (sin 60° sin 30°) =
= l - [I.a.. —-— .].'.] = [3_;}..
2

2|z 4
6) ITo $hopuynam (2) u (3)

=1 3m, 8m_ -1 n_5m)_
B (cos(lﬁ+16]+ [16 16]] 2(003(16 16)

1 B an
- = = | cos E+co —cos =+ = =
oos[ } 2{ s oss 0084]
=1 n T 1
——cos-+co— - = ={.
2[ 4] 2[ ] 0

Oreer, a)J_ 90

31. A6cOnIOTHON U OTHOCUTENLHAN NOTPELIHOCTH

IIpamep 1. Haiizem npuntamxkeaue yucaa 0,041953 ¢ rou-
HOCTRIO:

a) A0 BTOPOTO Pa3pAAa IOCHe 3ANIATOR ¢ HEJOCTATKOM;

6) 1o TpeThero paspAza OmocJde 3AIATOH ¢ H3GHITKOM;

B) 0 YeTBEPTOIO paspaAa Iocje 3aIAToll ¢ OKpyTIeHHEM.

Pentenne. a) 0,041953 = 0,04;
6) 0,041953 = 0,042;
B) 0,041953 =~ 0,0420.

IIpamep 2. Oxpyraum uncno 0,041953 ¢ TounocThIO:
8) o ABYX SHAYAIIUX IHdp;

6) go Tpex sHaualux nmdp;

B) 10 UeTHIpeX sHauammx mudp.
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Pemenmne, a) 0,041953 = 0,042;
6) 0,041953 = 0,0420;
B) 0,041953 = 0,04195.

ITpumep 3. Haitzem a6comoTHY®0 MOTPenIHOCTL TpROIAKe-
HHA;

a) 3,1415926 = 3,14; 6) 0,00497 = 0,005;
B) 4,691 - 108=5 - 105; r) 8,346 - 1076=8,3 - 1079,
Pemienne.

a) 13,1415926 — 3,14| = [0,0015926| = 0,0015926;

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

B) [4,691 - 10%- 5 - 109 = [4,691 — 5| - 10% = |-0,309] - 10%=
= 0,309 - 10% = 3,09 - 105;

r) |8,346-107% - 8,3-107% = |8,346 — 8,3|- 1076 =
=|0,046|- 1078 = 0,046 - 10~% = 4,6 - 1078,

Hpasuia OLEHKH OTHOCHTeABHEIX NOrPeNIHOCTEH:

1. Ecan aaMeBHTE MONOEKHATENRHOR YHCAO er0o NpubIumKeny-
eM ¢ TOUHOCTRI) A0 k-ii sHavamedl mudpel ¢ HEAOCTATHOM, TO
OTHOCHTEJBHAA IOTPENIHOCTE NPHOAUMKEHHA He IIPEeBHIIIAET
107 -1,

2. Ecyin 3aMeHHTD IOJORUTEIBHOS YNCIO ero HputJIMKenn-
€M C TOYHOCTBIO Ao k-1 sHadamjeil mudprl ¢ OXPYTICHHEM, T0
OTHOCHTENBHAA NMOTrPeNIHOCTE NPUGIHMKEeHHA He IIpPeBHIIIaeT

i, . q40-k-1
2 10 i

IIpumep 4. OueENM OTHOCHUTEJBHYIO NOTPEHIHOCTE MPRGIH-
KeHUA:
a) 5,888 ~ 5,8; 0) 5,888 = 5,89,

Pemenne, a) 5,8 — aro npabanxenne uncaa 5,888 ¢ vegoe
TaTKoM (0e3 OKPYrAeHHMA) ¢ TOUYHOCTRI J0 BTOPOR sHauamel
oudpel, [IC2TOMY IO OPABAIAY 1 OTHOCHTENBHAA MHOTPENIHOCTD

TEPHOJIMKeHU A 5’85888;87’8 He mpepsimaer 107CG-1} = 0,1, 1.,
5,888 - 5,8
5868 < 0,1,

0) 5,89 — aro npuliuikenue uncia 5,888 ¢ oxpyriieHneM ¢
TOYHOCTBI) A0 Tperheid 3ragamieit mmdprl, n03TOMY 110 IPABH-
5,888 - 5,89

5,888

1.106-D= 5,888 - 5,89|
TpeBRIIAeT 10 0,005, T.e. I—ma—'—- < 0,005,
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32*. MpubnuxeHna cymmbl, PA3HOCTH,
NPOM3BEAEHUA U YACTHOrO YNcen

Ilpu omeHKe CYMMEI, DA3BHOCTH, IPON3BEeACHHSA H YACTHOTO
YHCEN MOJBIYIOTCH CAEYIOIIAMA IIPABHIAMIE:

1. AGconioTHaA HDOTPeMIBOCTE NPHONHMKEHHA CYMMBI MJIH
PaSHOCTH ABYX YHCEN HE NPEBLIIIAET CYMMBI AGCONIOTHHIX IIO-
rpemiHoCcTe MpUOIHKeHHHA BTHX JHCeJ.

|m+m—@+akp—a+p—%
|m—b%16—W<h—ﬂ+k—5L

2. AGCoNIOTHAA MOTPEMIHOCTS EPHOIIYKEeHHA CYMME]I KOHEeq-
HOTO MMCJIa CJAraeMbIX He OpPeBBImIaeT CYMME]I aGCONIOTHREIX IIO-
rpemEOCTed IpubamKeHnit 3TAX CIATAeMBIX,

le+b+ ...+ 2@+ b +...+ D|<|a— @+ p-bl+... + |z - Z].
3. OTHOCHTENbHAA [IOTPEINHOCTh NPAGAAKERAA [IPOH3BEe-
HEA AXH YACTHOIO SHCEJ HE [IpPpeBuIniaeT CYMMBbI OTHOCHATEIBHEIX
morpermHocTed npudamxernii 3THX UNcen.
|ab - ab < le -] " |b—b|;
| ab [ a |l | 5]

la—al , |b-b]
NraMirs)

Opumep 1. Onenum abcoJIOTRYI0 NOTPEIIHOCTE Opubmu-
#HEHHOTO PABEHCTBA:

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

6) 0,34574 -~ 0,03157 = 0,35 — 0,03.

Pemenue. a) AGCOJIOTHBIE NOrpeIIHOCTH NPRAGAHKeHHAH
TNEPEOTO M BTOPOTO CIATAEMBIX He NPEBOCXOAAT COOTEETCTBEHHO
0,1 10,05, CregoBaTesLHO, AGCONIOTHAA NOTPEUTHOCTS IPRGIH-
KEHHOTO paBeHCTBa He mpesocxoxuT 0,1 + 0,05 < 0,2 (no npa-
ety 1).

6) AGCOJNIOTHEIE ITOrPelTHOCTH NPUOIMKeHUM U YMeHbIIIAL-
MOro, 1 BEIYMTAeMoroc He nperocxoaaT 0,005, CaexoBaTensHo,
26COMIOTHAA DOTPEeMIHOCTE NPHOAHIKEeHHOTC PABEHCTBA He mpe-
socxozmT 0,005 + 0,005 = 0,01 (mo nmpasnay 1).

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

Ipumep 2. OrieHUM aGCONIOTHYIO MOTPEITHOCTL Ipulau-

HMEHHOTO PABEHCTBAL

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+
+24.
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Pemmenne. a) AGCONIOTHEE OOIpPeITHOCTH NpHOMHMXKeHHH
clIaraeMblX He IIPEBOCXONAT cooTBercTBenno 0,1, 0,05, 0,1 =
0,05. CneposaTeneno, abcoMOTHAA IOrpellIHOCTE IPHUOIHKEH-
HOT'O PABEHCTEA Re npesocxoxur 0,1 + 0,05 + 0,1 + 0,05 =10,3
(no npasnay 2).

G) AOCOMI0THEE NOTPEIIHOCTH NPHOIHMKERHH KayXiAoro na
ciaaraeMelX He npepocxogar 0,05. CiaezopaTensHo, abcosrorHas
NOrpPellHOCTh NPHOJAMEeHHOTO PABEHCTBA He MOPEeBOCXOAHT
0,05 - 4 = 0,2 (10 npasuny 2).

IIpumep 3. OleHMM OTHOCHTENBHYIO [IOTPEITHOCTS pnban-
HEeHHA:

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

G6) 4,(85) : 19,(28) = 4,86 : 19,3.

Pemrenne. 2) M B3ann opubanxeHHd MHOMXHATeNeH ¢ Tpe-
M#A 3HAYAIIHMH DHPpAMH ¢ OKDPYTJIeHENEM:

12,(73) = 12,7873... = 12,7; n =~ 3,1415... = 3,14,
TOrfa OTHOCHTENLHAA MHOTPEIIHOCTE NPHOAMKeHHNA KAMXKIOTe
MHOKHTEIA He IPEeBOCKOAHT % + 10~ -1 = 0,005, a oTHOCATE

HafA NOTPEemIHCCTh IPHOIHKeHHA IpousseaeHud 12,(73) - n =
=12,7 « 3,14 Be npesocxogur 0,005 + 0,005 = 0,01 (1o npaen-
ay 3). Ecnan orpyrnuM npoussegenue 12,7 - 3,14 = 39,878 =
=~ 39.9 ¢ TpeMs s3HAMANIMMU IHPPaMH, TO OTHOCHTENLHAHA 0O
rpemHocTs 3Tore npubamxennma me npeswicut (0,005, Ilostomy
OTHOCHTEeJABHAA TOrpeimBocTs npudamkernsa 12,(73) * n = 39,9
yeenuuurca Ha 0,005 u cocraur 0,01.

0) Mu B3annA NpubIHAKEeHHA AeJHMOTO H AEJHTENA ¢ TpeMa
SHAYAINUMH INdpPaMH ¢ OKPYIJIeHHEM:

4,(85) = 4,8585... ~ 4,86; 19,(28) =~ 19,2828... = 19,3,
TOrga OTHOCHTEJBHAA IIOTPENIHOCTL IPMOIMMeHNA KaXRA0r0
yucaa He IIPeBOCXOLUT % - 1073-1) = 0,005, a oTHOCHTENbHAA

norTpemsoCTs Opubawikenua yactHoro 4,(85) : 19,(28) = 4,86 ;
:19,3 me npesocxoaur 0,005 + 0,005 = 0,01. OxpyrauM yacr
Boe 4,86 : 19,3 = 0,2518... = 0,252 ¢ Tpemsa sHauanoimmy mud-
paMi. OTHOCHTENbHAA NOrPEUIHOCTE 3TOrC DPHOINIKEHAA He
npeBocxoaut 0,005, mosToMy OTHOCHTEJBHAA NOrPelIHOCTD
npubauxenus 4,86 : 19,3 = 0,252 ypenuunres Ba 0,005 u co-
ctasut 0,015.
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pasnen |l
CamocrositenbHbie paborsl

C-1 Jiluneirbie HEPOBEHCTBA ¢ OOQHMM HEM3IBECTHBIM

I éapuanm
1. PemuzTe HEpaBEHCTBO:

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

B) B(6x + 1) > 2(15x + 3} - 7; r)d{x-9)> 3x+ 3)+ «.
2. Pemmute HepaBeHCTBO:

a) (\/5 + 1x >4+ 243 n YKAMATE ero HAMMEHBIIee Leoe
pelneHke;
g z-3_8x-2 -3x+6
2 5 10
pelneHHe.
3. Hailianre naufoaniliee Heloe 3HAYCHHAE X, IIPA KOTOPOM pas-
11-x " 12-x
8

H yEaX¥HTe ero HanboJdbmee 1menoe

HOCTh Apoleit OTPHIATENBHA.

II sapuanm

1. PemnTe HEpABEHCTBO!
a)bx -4 < 2x + 5; 6)x—5<4d(x - 2)
B 432+ 1)>6(3x—2)+7; nrdx—4)> 7x - 1)~ 2x.
2, Pemture HEPABEHCTBO!
a) (J§ + 1)x < 3 + 242 u yramure ero Hambonsmee menOe
pemenne;
x-5 _ 2x-4 -2x+1
6) 2 3 > 6
pelieHHe.
3. Haitaure HanOoabiee Helloe 3HAUEHHE X, IIPH KOTOPOM CyM-
15— x - 3-—=x
5 10

H YEA/XHATEe ero HAUMeHbinee Hejoe

Ma apobeit OOJOKHUTEALHA.

III sapuanm
1. PemnTe HepaBEHCTBO:
a)—4x—7<x+ 8; 6) 7x — 4 < 5(x + 4);
B) 5(4x — 1) > 10(2x — 1) + 4; 1) 6(x — 9) > B(x — 3) — 2x.
2. PeimTe HepaBeHCTBO:
a) (\/'? —8)x > 16 — N VRKaXHTe ero HauboJabnIee meloe
pellIeHHE;
x-2 _BSx+l  -13x+3

6) 1 3 5 H YRAMNHTE er0 HauMeHbIIIee mesJoe
pelIeRHe,
3. HeiinuTe HaMMeHbIIee 1e/loe 3HaAYCHAE X, IIPH KOTOPOM CyM-

Ma npobeii &Tx " ?';—x OTPHIUATENLHA.
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1V sapuanm

1. Pemmnre HepaBeBCTBO:
a)-bx-3<x+ 9; 0) 8x — 2 < 6(x - 3);
B)6(6x-5)>4(9x—-T)-8; 1) T(x—9)>Hx - 3) -2

2. PemriTe HEpPABEHCTEBO:

a) (\/g -3 <17 - 68 u VKasKHTe ero HAHMEeHbIIee Ieloe
perenue;
x—4 4x-T7 _-11x-6
- <
6) 3 5 15
pelreHne.

H YKa3yHTe ero HanbGoabimee enoe

3. HaiiznuTe HAMMeHLIIEE 110JI0Ee SHAYECHHNE X, IIPU KOTOPOM Dad-

HOCTB Apobeit 2_Tx n 4_Tx IIOJIOXUTEJNBHA.

C-2+ Jlunelinbie HEPGBEHCTBA € NAPAMOTPOM

I sapuanm
1. Ilpm KaxoM 3HAYEHHUH LIAPAMETPA @& HEPABEHCTBO X > 9x +6
He MMeeT perrepuii?

2. Ilpu xaxoM 3HAYEHHH NADPAMETpPA d pellleHNeM HepABEHCTE
ax < 3x + 6 geagercs J00oe geficTEBHTEILHOE THCIO?

3. Ilpu RaxXaoM 3HAYCHNH NIADAMETpPA G PEIIATe HePABEHCTE
ax + ba < 4 -~ 6x.

II sapuanm
1. Ilpu kakoM 3HATEeHHN ODApDaAMeTpAa & HEPABEHCTBO ax < 8x -7
He UMeeT pelIeHnii?

2. TIpy xKaKOM 3HAYEHHH IIAPAMETPA & pelIeHHeM HEPABEHCTBA
ax > 4x — 5 geagercs Awdoe JeACTBATENBHOE THCIO?

3. Ilpu RaxXaoM 3HAYEHHH OAPAMETPA G PEIIMTe HEPABEHCTH
ax — 6a > Bbx + 3.

111 eapuanm
1. IIpn KaKOM 3HAYCHWH [IAPAMETPS ¢ HEPABEHCTRO ax > Tr +8
He HMEeT pelleHui?

2. I[Ipn KaKOM 3HAYEHHH MAPAMETPA ¢ pelleHMeM HepPABEHCTsI
ax < bx + 4 apnaerca awboe AelicTBHTeNBLHOE YHCNOT

3. IIpu KamxOoM 3IHAYEHHUH IApPAMETPA 4 PeIlINTe HEePABEHCTBO
ax+ Ta<2-4x.
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IV sapuanm

1. IIpu xaxoM 3HAYCHRH NMADAMETDA @ HEPDABEHCTBO ax < 6x — 9
He HMEeT perreHHi?

2. IIpm KaKoM 3HAYEHMH OapAMeTpa ¢ pedIeHNeM HepaBeHCTBA
ax > 6x — 3 asaaerca MHoe NeHCTBUTEILHOE MHUCA0T

3. [Ipn xa)kaOM 3HAUCHHMH NApPAMETPA ¢ PEeNINTe HepABeHCTBO
axr — 8a > 3x + 1.

¢-3 Cuctembl NMHEHHbIX HEPOBEHCTB C OQHUM
HEN3BECTHLIM

I sapuanm

Pemute cucreMy HepaseHcTB (1 — 4):

1 {5x—3>3x+1, 2 {2x+11>5x—4,

d3x+2<-x+13. Sx+6<x-2.
2%+ 3

g [Tr-9>5x+1, L T
" l|4x—3 < x- 6. "|2xt8 . o _ o

5

If eapuanm
Pemute cucreMy HepameHeT (1 — 4):

Tx-2<4x+ 1T, 2 3x-5>Tx+ 3,

“19x -7 >5x+ 2. "17Tx—-8>4x+7.
2x+ 4

g [82-9>5x+3, s x-1>2225,
"1fx—-1<bBx-5. ) 4x2+7>3x_1.

III eapuanm
Pemure cucTeMy HepabeHETB {1 — 4):

1 18x - 10 <8x+ 5, 2 4x ~T7>=6x-1,
"110x - 11> 6x—4. " |bx+3<8x-8.

4 11 1 x—4{x-2
—_— >_ — r
3.{ x x5 4.1 3 3

Tx—-5<4x+1. y-1<3x-1
i

-
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IV sapuanm

Pemnte cucremy BHepaBeHcTB (1 — 4):
1 {lzx—9<7x+11, 2 {5x+4>—8x—5,

11x-13>7x~ 4. 3x-9>Tx—1.
x—3<3x—3
3 B3xr-10>-x+2, 3 5
* |8x—-T7<3x+8. " lox+1<Xt2,
3
c-4* Cucremnl NMHEHHBIX HEPUGBEHCTE
€ NGpameTpom

I eapuanm

1. Ilpy KaKHX SHAYEHHSX HAPAMETDA ¢ CHCTEMA HepABEHCTB
{2x -8a>4,
4x+5a<6
COBMeCTHA?

2. Ilpu xakuX SHAYEHHAX OAPAMETpA 4 YHCIO 2 ABJIAETCA pelle-
3>b5x—a,

HHEM CHCTEMEI HEPABEHCTEB
P {-3 <8x+a?

3. Ilpn karux 3uaveHAAX OapaMerpa ¢ uncia 4 m 6 ABIAIOTeR
x-2a<3,

SINeHAAMH CHCTEMEI HEPDABEHCTEB
P P {Zx -a>8?

Il sapuanm

1. JIpyn KaKuUX 3HAYEHHAX [ApaMeTpa d CHCTEeMa HepPABEHCTB
{4x -5a>6,
6x+Ta<8
COBMecTHA?
2. Ilpu KaKHX 3HAYEHHUAX IAPAMETPA @ YHCJIO 2 ABJIAeTCA pe-

1>2x - 3a,

IIIeHHeM CHCTEMElI HEPABEHCTH
{—7 <2x+a?

3. Ilpu xaKHX 3HAYEHHAX OapaMeTpa 4 Yuciaa 3 u 5 ABAATCA
x— 2a <6,

NIeHNAMEA CHCTEME] HePABEHCTB
pe P {3x -a>8?
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III éapuanm

L. [Ipm KaKMX 3HAYEHHAX NAapaMeTPa ¢ CHCTEMA HepaBeHCTB
8x-da <8, . oemectHa?
5x+6a>"7

2, Ilpy KaKHX BHAYEHHAX NIADAMETPA ¢ YUCIO 3 ABIAETCA pe-
IeHNEeM CHCTEMBI HEPABEHCTE {_ 3> 4x - 2a,
~4 < 5x+ 2a?
3. Ilpn kaxmnx 3RAYeHHAX [ApPAMETPa ¢ YHUCAa 3 H 5 gBagIOTCH
2x-3a <4,

EIIeEHHUAMH CHCTEMBI HEPABSHCTEB
P P {2:: +a>5?

IV sapuanm
L. llpu kakux 3HAYEHHAX NAPAMETpA @ CHCTEMA HepABEHCTR

{?; ; gz Z ;’ HecoBMecTHA?
2. lIpy kaKHUX SHAYEHHAX OApPAMeTpa 4 YHUcA0 3 ABJIAETCH pe-
MEHNEM CHCTeMbl HePABEHCTE {:g : ii ; ic;,
3. [Ipn xaruX 3HAUEHHAX NMapaMeTpa @ YucaAf 3 U 4 ABJIATCS
4x +3a < 9’
PellIeHUAMH CUCTEMLI HEPABEHCTB {3x ta> 67
C-5 HepaseHcTBO BTOPOI CTeNeHHN
I sapuanm
Pemrnre BepaBeHeTBO (1 — 3):
La)x2+ 6x + 5 > 0; 6)%x2—%x—5<0.
2,a)x2-6x+ 9> 0; 6) 2x2 + 32x + 128 < 0.
La)xi-2x+ 23>0 6) ~3x2+4x — 2> 0.
Il éapuanm
Penmre mepapencrso (1 — 3):
1.a)x2— Tx + 6 > 0; 6)§x2+x—%<o.
22)x2+ 10x+ 25> 0;  6) 8x%2— 24x + 48 < 0,
sa)x?+2x+3>0; 6)—4x®+5x-2>0.

67



IIf aapuanm

Pemnre HepaseHeTBO (1 — 3):

1.a)x2+8x+ 7> 0; 6) zx2- 2x -6 <0.

2.a)x2-8x + 16 > 0 6) 3x2+ 30x + 75 < 0.
3.a)2x2—gx+1>o; 6) -8x2+ Tx - 2> 0.

1V sapuanm
Penmure mepapencrso (1 — 3):

1. a) x2 - 9x + 8 > 0; 6) 322+ sx -4 <0.
2.8)x2— 12x + 36 > 0;  6) 4x2 + 24x + 36 < 0.
3.a)2x2+x+%>0; 6) —6x2 + Tx — 3> 0.

c-6* HepaseHCTBO BTOPOI CTENOHK ¢ NAPAMETPOM

I aapuanm

1. [Ina xamaoro 3HAYCHAA TApaMeTpa @ penmTe HePaBEHCTE)
x2-~(4+ 8a)x + 12a < 0.

2. Ina xaxporo sHaueHud MApAMeTpa @ pPellUTe HepPaBeHCTR)

x2-Ba-2)x+2a2-a-8>0,

3. VRaxxnTe BCe SHAUEHHHA IAPAMETDA mM, IPH KEXKAOM H3 KO-
TOPHIX JI000e YHCIC ABIAETCA pelleHHEM HepPABeHCTBA
x2-8x+m>0.

4. Haiigzute Bce sHaYeHHUA IapaMeTpa @, NI KaXKJ0ro H3 Ko
TOPBIX MHOMKECTBO pellleHHMil HepaBeHcTBa x2 — (5a + 5)x +
+ 6a2 + 15a < 0 cogepxuT oTpesox [1; 3).

II sapuanm

1. Ina xamxaoro aHATEeHWA IIAPAMETDA 4 PeIINTe HepPaBeHCTEO
x2—(3 + 4a)x + 12a > 0.

2, Ona waspore gHaueHAA DADAMETPA 4 PeIINTe HePABEHCTR)

x2-(4a - 8)x + 8a2~5a + 2 <0,

3. YRaXATe Bce SHAYCHHA NMAPAMETPA M, IPH K&XA0M H3 Ko-
TOPHIX JaK000e YACHO ABIZETCR pPeNIeHHeM HepABeHCTBa
x2-6x+m> 0,

4, HaiianuTe BCe 3HAUEHAA NapaMeTpa 4, AJA KAKAOrO M3 KOTO:
PLIX MHOMECTBO pelIeHmil Hepamencrma x2 — (ba — 5)x +
+ 6a2 — 10a < 0 comepskur orpesok [1; 2].
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III sapuanm

L. Ing xaxzoro sHaYeHHs IapaMeTpa @ pelllUTe HepPaBEHCTBO
22— (2 + Ba)x + 10a < 0.
2. Ilns Ka)KAOTO SHAYEHHA MAPAMETPAa @ pelllNTe HepaBeHCTBO
x2-4a+3)x+3a2+5a+2>0.
3. ¥kauTe Bce 3HAYEHHA DapaMeTpa m, NPH KaMIOM H3 KO-
TOPHIX JMIOG0Ee HHMCHO ABJIAETCA pelleHHeM HepaBeHCTBA

- mx+ 25> 0,

4, Haitanre BCe 3HaUeHUMA MapaMeTpa &, AJA KAKAOrO U3 KO-
TOPHIX MHOXKECTBO pellleHHH HepaBeHcTBa x2 — (Ta — H)x +
+12a2 - 15a < 0 copep:xmT orpesok [9; 10].

IV sapuanm

1. lna kaxaoro sHaueHHA OAPAMETPA d PEIINTe HEpPaBEHCTBO
x2- (5 + 2a)x + 10a > 0.
2. Ina rkaxcporo sHAYEHMA NAapaMeTpa G PeIIuTe HepPaBeHCTBO
x2-(8a+2x+2¢2+a-38<0,.
3, YRaHTe Bee JHAYEHUS ITapaMeTpa m, IEPH KAKIOM H3 KO-
TOPHEIX Jwboe 9YACHO ABAAETCH peileHNeM HEepPaBeHCTBA

22— mx + 36 > 0.
4. Hajigure BCe SHAYEHHA TapaMeTpa 4, AJIS KasKIOre H3 KO-

TOpHIX MHOYKECTBO pellleHuii HepaBeHcTBa x2 — (Ta + B)x +
+ 12a2 + 20a < 0 comepXNT oTpe3oK [5; 8].

¢-7 PayuoHanbHbie HEPABEHCTBA

I eapuarm
Pemmre wepasencteo (1 — 3):
La)(x+ Ix - DBx - 6) < 0;  6) ZE2>0.

-19 : 2 t4x+6
2.a) 2x+3<0’ 6)W<0'
8.0) 23> 225 6) (x - B)x? - 2x + 8) > (x - BYx? + x - 4),

II sapuanm
Pemure HepaseHCTBO (1 — 3):

Lo)(x+ 2)fx - 3¥2x - 2) > 0;  6) Z2>0.

-51 ] 2 —gx+11
2.3)4x+5}0s 6) W<0.
3.0) 222> 223, 6) (k- 2)(x2- 8x + T) > (x- 2)x2+ 2 - B).
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III gapuanm
Pemute Hepasencreo (1 — 3):
lLa)(x+3)(x-2)Bx-9<0; 6221y,

x+4
-15 . x% —10x + 26
8) 5r+6 - O 6) .5 <0
’;:4 ;j 6) (x — 5)(x2— 4x + 9) > (x — 5)x2+ x — 6),

1V eapuanm
Pemmire HepagencTbo (1 — 3):

1.8) (x + 4)(x - 14z — 16)> 0;  6) 23>0,
a)s 5> 0; 5)"1;&‘-T+13<0
3. >Z:§3 6) (x~4)x2 ~ bx + 8) > (x — 4)(x2 + x — 4).

C-8* PauvoHanbHbIie HEPABEHCTBA (NpoROMKEHNe)

I eapuanm
Pemnte HepaseBeTrO (1 — 3):

1. a) (x% -~ 9)(x2+ 2x +1) < 0; 6) xz-::?:xl—at > 0.

-9 |
3-x’

x+3 222 -18
3. a) [x+2]2+[ ] Z-4

6) (x2— 2x — )2 < (x% -~ 6x - 3)2.

6) (x2— 6x + 8)2 < ~x2 + 6x —~ 8.

II sapuanm
Pemure mepasencrao {1 — 3):

La)(x2- 16)(x2~4x +4) < 0; 6) 2225,

x-2
2. a) % > %; 6) (x2 - 10x + 24)2 < ~x2 + 10x — 24.

2
x+2 222 - 8
3'3)[ 3]+{x+3] -9’
6) (x2— x — 19)% < (x2 ~ 3x ~ 11)3,
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il sapuanm
Pemnare HepaBeHeTeo (1 — 3):

2
L2 +x-12(x2-Tx+12)<0; 6) = ::_:;12 > 0.

222 -32
—_— T
2.q) x-4 d4-x

3 +37_ 22%-18
x - x =18,
&a)(x_'_i]z-l-[x_‘l]} xz—lﬁ’

6) (22 + 3x — 10)2 < (x2 + x — 6)2,

6) (x2 + 10x + 24)%2 < —x2 - 10x — 24.

IV sapuanm
PemnTe HepaseHCTBO (1 — 3):

La)(x2+x — 6)x2— 6x + 8) < 0; 6) 12-3x4—4>0_
prom

22, 18 2 2o wx?- Gx -
29 2> 6) (2 + 6x + 82 < ~x? - 6x - 8.

+4 a) 222 -32
x x - - 34,
3.&)[x+3]2+[x_3]> x2—9 H
6) (x2+ 3x — 182 < (x2 + x - 12)2,

C-9* Cucrembl PALMOHANBHBIX HOPOBOHCTE
I sapuanm
Pemure cucremy HepaseHcTB (1-3):
(x + 3)x — 4) > 0, £-3 <o,
La){z=5 g, o irs
x+5H P < 0.
bx—4<0, -9 5,
2x% +3
20){_18 _g. 6) ;
972 -16 2=t _<o.
|x*-2x-8
R { ¥ -25_ 2x-25
3a)2x+5 2x+5’ 6) -4 -4’
11x—1<6x+1; x+1002<x—1005
| 3x-8 3x-8
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II sapuanm

Pemure cucremy HepaBeHeTs (1—3):

x-3
<0
x+2

[(x+1)(x 2)> 0,
1. a

7x 3<0
2.3) <0

16? 9

-9 - _5
8. a){bx+2 Bx+2’
12x -1 <Tx +2;

11T sapuanm

6)

x-2
<
x+7 0,

x+4
< U,
x-9 0

(22— 4

>0,

6)13 +2

0) 1

33:_3 <0
[ +z-12 ’

42 - -18
x*-9
x+1001

3x - 16
.1:2—9 ?
<x—1006

(4x-15 ~4x-15 "

Pemure cucTemy HepaBeHeTB (1—-3):

x+3<0

(x+2)(x—-5)>0,
1. a)
x-8

2 9x_7<0,
. a) 18 .
3622 - 25 <0;

_14 - 11
3.8) {4x+1  4x+1°
12x +1 < 3x +11;

IV eapuanm

6) 1

6) 1

6) 3

[(x-2
—
x+13 0,
x+4{0.

x—6

2 -36 >0

32 +05
2x-14 <0

[T 2x-85 ’

.

22 -49
4 -1
x +1004

x—49
4x2—1’
< £-1008

| 5x -4 5x-4 '

Penrute cucreMy HepaseHcTs (1—3):

x+6{0

{(x + 4)(x - 5) > 0,
1. a)
7

3x-4<0,
2. a) 15
25?—36 <0
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6) |

6) :

[ %~ 49

[ x-8
<
x+11 0,
x+ T
< V.
|l x—3 0

>0
i2+03

2x+ 16 < 0.

X% —5x - 24



9.;.:"—64> x—64

13 9
—_—d > Z_ 1"
2) +2 Bx+2’ 6) 9+x 10(}5 o 10102
x x -
— { . . { .

11x-3<8x-1; 6x-5 6x-5
¢-10 I-Iecrporue HepaBcHCTEO
I sapuarm

Pemure HepaBencrTeo (1 — 3):
1 a)2(5x— 1) + 5(x — 4) < 10 — x; 6) x2~ 6x +9<0.

(x+3)Nz-4) . (x +6Xx - 5)
2.:1)—35_1 = 0; 6) ——_"_(x+2)(.1:—4)<0.
£-x-12 . . x% +10x + 25
i s R R Y

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

(x-1)(x+5) ) (x+50x-6) o
2.2) pre %) (x+ 4)Xx - 2) 0.
C+x-12 X2+ 8x+17
. = 0; .
“’m 0 % _x’TQO

III eapuanm

Penmite HepaseHCcTBO {1 — 3):

La)4(3x - 3)+ 3Bx — 2)< 10 + Tx; 6) x2-8x+16<0.

2x+3X3x—4) < g, (x+5)x~3)
2.&1)—x_1 <0; 0) (x+7)(x_4)<0-

2 +2x-15 22 +12x + 87

pdr e i T
IV s¢apuanm
Peminte HepaseBeTBO (1 — 3):

lLa)5(2x —4)—2(4x - 1)< 2 - 5x; 6) 2+ 10x + 28 > 0.
(3x—4)(2x+5)30; 6) (x+3Xx-5) .

2.2) x+1 (x+4)x-T)
#-2x-15 - . x* + 14x + 50
b v 2 A U
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c-11* Hecrporue HepasexcTea (NponomKeHNns)

I sapuanm
Pemnnre HepaBeBeTBO (1 — 2):

1 + 3%(x — 4 - 2)< 0: 6 ﬁ

L)+ Bx - AE -2 <0 6) TS

2. g) X oF-dxtd o 6) xf— P <21
x-1 ? x

PelnuTe cHCTEMY HepaBeHETB (3 — 4):

X225y, (x +1}x —4) >0,
3.2) {"_3 %) {(x—4)(x—6) >0.

F-6x-7<0;

£ —dx+4 x-833 1,
L) el O 6) ¥re

+4x-12<0; x-1<==2

II sapuanm
Pemure HepaBencrso (1 — 2):

2z
1. 8) (x + 2)%(x - 8}(x + 4) > 0; 6)%@0.

2. a) B +x2-16x+186 <0

4 3. x+t1
71 8) x*+x QT.

Pemure crcTeMy HepaBeHCTB {3 — 4):

3. a) {:_;g <0, 5 {(x +4)(x - 3) >0,

X2+ 6x—730; (x - 8)x~5)>0.
x-4x+4 x-23 5

aa{ =z " 5 12
2 +2x-15<0; x=1<2

III sapuanm
Pemnure vepasencrso {1 — 2):

2 _
1.a)(x2-9)x2-5x +6) < 0; 6) x+15,

L -6x—17
3_o.2_ -
2, a) x 3x3_i5x+75 > 0; 6) v P 81xx243.
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PemraTe crcreMy HepaseHeTB (3 — 4):

*3 50, (x+1}x-2)<0
3‘”{“1 5) {(x—Z)(x—ﬁ)éO.

L+38x-4<0;

£-6x+9 x+52 1L,
Layl ez =0 6 ;’2‘5

*-2x-15<0; x—lé-;—.

IV saapuanm
Pemnre Hepasencreo (I — 2):

LHdx+4
2_ 2 _ .
1 a) (x 16)(x 9x + 20) = 0; 0) m <0
Pemure cucTeMy HepaBeHCTB (3 — 4):
-7
<0, (x+5)x+2)<0
3. x+2 (3] ’
a)Lz_“_WO; ){(x+2)(x-6)<0.
£-6x+9 x+6> 22
ta) =1 0 6) z-8
¥+ x—20<0; x-1<7
C-12* 3amena HeM3IBECTHOrO NpPM PELUSHHMU
PALMOHANBHLIX HEPUBEHCTB
I sapuanm

Pemmre Hepasercrso {1 — 3):
L{x2+ 2x)%2 - 11(x2 + 2x) + 24 < 0.

+f -3 2 x2—3x_
1 (£23e) e 225 g

_ 2 +2x _2x2+2x+2+1<0.
2Z+x+1 2 +2x

II sapuanm
PemuTte mepasencrso (1 — 3):
Lx2+xP2~8(x%+x)+12<0.
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-86<0,

2-(x2+3x]2__x2+3x

x+2 x+2

222 —3x+1 22°-2x+2
3. = -

+1<0,
Z-x+1  222-3x+1

III aapuanm
Pemurte HepaBernctso {1 — 3):

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

x+2 x+2

Z+3x+2 622 +6x+6 +1<0.
Lrxt1l 23x+2

3.

IV sapuanm
PemuTte HepaBencrso (1 — 3):

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

2% - 4x 2 x2—4x__
2'(::—2 ] t 6<0.

3 L+x _6x22-6x+6
R S | +x

+1<0.

C-13* 3aMeHG HeN3IBECTHOrO NPM PeLleHIM
HPPOAUMOHANLHLIX YPUBHEHMH U HEPABEHCTS

I sapuanm
1. Pemmure ypaBHEeHHE:

a)\/xz—7x+2l=3; 6) Jx-1=3x-T;

B) Bx—-1- J4x-4=1.

2. PenixTe HepaBEACTEO:

a) 2x - 6 < 2; 6) x - 5% + 6 < 0;
8x _ 8x _
s) 2 -3 8 —450.
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Il sapuanm
1. Pemmure ypaBHeHHe:

a) Jx* - 6x+12=2; 6) Jx-2=2x-7T;
B) 6x-2-3x-2=1.

2. PeminTe HepaBeHCTBO:
a) 8<2; 6)x-6Jx +5<0;

A0x le
B) e -4 -520.

i1l sapuanm
1. PemuTe ypaBHeHNE:

8) ya% — 9x — 20 = 4; 6) Jx—4=19-4x;
B) Jdx -3 - J2x-2=1.

2. Peinre HepaBeHCTBO:

a) 1<3; 6)x-9Jx +8<0;
B) 12x -5 12x -620.
x+4 x+4

IV sapuanm
1. Penmnte ypaBHeHHe:

a) Jx¥f—-8x-23=5; 0) ,/x—3=19—5x;
B) J5x~1-8x-2=1.
2. PemnTe HepaBeHCTBO:

a) 6) x — 10Jx + 9 < 0;

Cc-14 Kopene crenexnu n

I sapuanm
Buuucaure (1 — 2):

Ly ¥8 0 Y5% w»y-8k nile+az
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2. a) 3912 - 7912 + 4912 6) (J20) - §39° + (¥18%)%
503
B) Y4 32+ \i_j;"'
¥opoerure Bripaxenne (3 — 5):

3.a) (/24 - VEDGEE +ED:  ©) @5- ¥BQUE5 + Yi0+ U
) B+ - (B0 B-1); 1) (108 - D2 + )

_6+2¥2
4a)[2J_ — J_](J_ J12); 6) - ¥F 5t
1 _¥%

5. 1-¥+¥25 6

IT sapuanm

Brraucaure (1 — 2):
12325 6 Y-6% 8 §-21% 1 ¥-64+4BL
2. a) 3913 -8Y13 +5¥3 6) W18) - ¥38° + ($h9%)’

31g . 3a — @

B) 316 - 31 W

¥Yupoerare suipaxkerne (3 — B):

3. 2) (26 — V22)(+26 + v22);  6) @7- ¥4)¢/19 + Y28 + H6);
=) 6+ 1)(%/6_3— f6r+ 46— 1); r) @72 - B8 + ¢2).

41 _10+2%2
4a)[ Ao ](J_ 2oy, 0 - R
¥

Y N
1-%+V‘ 5

III sapuanm

Beruncaure (1 — 2}

1a) ¥-8  6) W-13)% ) y-135 1) ¥-216 + ¥256.
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2 a) 12915 - 15%15 + 3%A5; 6) 19y - §41°+ (§20%%
o35 . 95 _ V16*
5) 25 -5 T

YopocTuTe BHIpaKeHue (3 — 5):

3.0) (/27 - V227 + V21); 6) X0 - Y6)(¥B1 + ¥54 + 36);
8) @5 - Y3)(4125 + 475 + 445 + 427):
r) @72 - {32)(418 + ¥8).

V2 11 _15+5%5
‘La)(ﬁ—m 6+Ji—)(\/_ v22); ® 3-¥ 2325
1 _i#s

5 i-Pd+ % 11

IV eapuanm

Berancnure (1 — 2):

Le) ¥-2  6) Y-11)% ) Y105 1) ¥-216 + ¥625.
2.2) 13914 - 1712 + 4414, 6) /21)* - Y427 + L9093
T 4
») Y6 - 436 + {g .

YmpoctuTte Bripaxenue (3 — §):

3.9) (28-V22)(v28+22);  6) 7~ ¥5)a0+ 435+ 425);
5) (¥4 - 2)(64 + 432 + 416 + 1B);
r) ({243 - 4108)427 + H12).

8 J120 2t + 7%
Y (5_J1_0 5+r]( 120 - 30);  6) - A
1 &

5. 9-354+%4 20
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C-15* KopeHb creneHn n (npogonxenue)
I eapuanm

1. YopocruTe BEIpAYKEHHEe {]x5 X H HAAAHUTe ero SHaYeHUe INpRE

v =Y.

2. HaiiauTe sHAYEHKEe BHIPaKeHHA:

a) ﬁ Gax"y g.

ay—y; Hpﬂx=6,y=_5’
6) [i+i)% npu x={l5+2\/6_, y=1{5-2/6.

3. 8) BuHecHTe MHOMKHTeNL H3-NOH 3HAKA KODHA %}48.753_:;“ ape
yocaoead, aTo ¥ < 0,

0) BHecHTe MHOXKHUTENL OO/ 3HAK KOPDHA 5y%/; OpPH YCJIOBHH,
yro y < 0.

II gapuanm

1. ¥npocTaTe BRIpaXKeHHe \3/::5 x | HalAWTe €ro 3HAveHUe [pE

x = 4%,
2. Haiiaure 3HAYEHHE BRIpAYKeHH:
4, x‘ B

¥ —-..E = *
a) 32481y opu x o' Y 18;

6) (1+1].u npu x = {8+ 215, y = 48 - 2/15.
v

x J6

3. a) BrinecuTe MHOMKHATENHL B3-TIOA 3HAKA Kopra §162x'® mpu
yCcaoBHH, uTO ¥ < 0.

) BEecuTe MEHOXKUTENL IIO] SHAK KODHR 2 y:\‘/; OpPH YCJIOBHH,
yro y < 0.

III sapuanm

1. ¥opocTuTe BRIpaXeHNne \ijé/E M HalianTe ero 3HAYEHUE HDPH

< =&,

2, HaiiguTe sHaYeHHe BRIPAIKERAA:

ﬁ!x'?yﬁ _ _ 3
a) ™ opu x =12, y = 5
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6) (%+%]% opH x={f12—2\/.‘g, y={ﬁz+ 235,

3. a) BrBecHTe MHOKHTEND H3-104 SHAKA KODHA {164x12y8 npu

ycaopnd, qro X < 0,

0) BRecuTe MHEOXXHTENL OO 3HAK KOpHA 3y5'/; OpM yCIOBUH,
yro y < 0.

IV gapuanm

1. ¥npocTuTe BRIpAMEHRE \"]x%_c M BaliinTe ero sHAYeHHe IIpPH
59
2. HaiinuTe sHAYeHAE BHIPAIKEHNA:

=_5 .. _18.
a) %npnx— o' ¥ 18;

6) [J_ ‘/_) r TipH x—#Q y—“\I9+2

3. a) BuIecHTe MHOMHTENL H3-TIOJ 3HAKA KOPHA #803:3 2 npm
yemoenn, uto iy < 0.
6) BHecuTe MHORATENE OOA 3HAK KOPHA Zx@ OpH YCJIOBHH,
aro x < 0.

- 16* Crenens ¢ POUMOHANBHBLIM NOKA3IGTENEM
I sapuanm
1. SaouImTe B BUAE CTEIeHH: Jg; 3/5; ’?/7_6.

Buuncaure (2 — 3):

_2
2. ) 25%+[§]”—(t/§)2; 6) (1/5)2:4%+[3%»2%T'

S

1 1 1 1 1 1 1
3. ) (25I - 35125? + 35]; 6) [103 + 311003 -103-3+ 9].

i 1 1 1 -1
4, HeiiquTe 3HaueHNe BLIpAM(EHHA [az —at Ia‘ + 1][04 +a 4],
ecan a = 41.
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II aapuanum
i 1 3
1. 3anummuTe B BHAe KopHA: 32 43; 54,

Briuncaure (2 — 3):

2 _% 2 1 1 i %
2, a) 8 + (é] - (ﬂ)z; 6) (%)3:275 + 32' . 25 .ﬁ'

1 1 1 1 1 1 1
3. a) [364~52]3ﬁ4 +53]; 6) [113 - 211213 +11% -2+ 4],

1
4, Haligure 3HaueHMe BRIPANKEHHSA [a'* - 1](1 +a 4Ia4 + a*)

ecan a = 31.

IIT eapuanm
1. BanmmuTe B Baxe crenenm: V17; 312; ¥16°.

Brruucanre (2 — 3):
3 1

5
i 3 1 1
2. a) 273—{%}‘—«@)2; 6) 16)’ -8 *+[5*-33] .

é-’jl%

1 1 L 1
3.a) [494 — 254 1494 + 254 ]; 6) (153 + 4“12253 - 603 + 163}

4, HaitguTe 3HaYUeHHAE BLHIPAYKEHHA [a* Ia i4+a 3Ia2 +l]

ecan ¢ = 41,

IV sapuanm

1, 3annmuTre B BHAS KODHA: 182 151; 148,

Briunciute (2 - 3)

2. a) 1253+( ] (\/_j 6) (Wj-9w§+[2i-5i]ﬁ.

S

3 1Y 1 1 11 1 PR
3. a) [644 — 364 ][644 + 364 ]; 0) [123 - 53 11443 + 602+ 253}
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4 Hafinure sHAUEeHHE BHIPAYKEHUS {a i—g 2 Ia4 + g2 Iaz+ 1}
ecan ¢ = bl.

c-17 Yucnossie NOCNefOBATENLHOCTH

I sapuanm

L IlocegoBaTeIbHOCTL 3afiaHA GopMYIoil n-ro WieHa @,= 32

Brinuumure BATH MepPBLIX YA€HOB 3Toi IMOCAeZ0BATEILHOCTH,
2, Bagaiire opMynoif 72-ro wWiIeHA OOCICHOBATEILHOCTE:

a) i% 1,2, 4,.; 6)-8,6,~9, 12, -15, ... .
3. CKONBKO OTPHUATEIBHEIX WICHOB COAEPMUT IOCHELOBATENb-
HOCTH, 3ajaHHasA GopmMyroit n-ro unesa g, = ~150 + 23—n?

4, OnpeaenmuTe HOMep HAMMEHBINErO YJeHA IOCIeTOBATEIbHOC-

TH, 3afiaHHON QOPMYIIOit n-ro wieHa ¢, = n? — 23%13 + 21,

Il eapuanm

1. llocrepoBaTebHOCTE 3agaHa GOpMyIOH n-ro wieHa @, =

=21 — 17. BHMOHIIATe OATL NepPBHX WISHOB 2Toi DocaegoBa-

TeJILHOCTH.
2. Bapaitre dbopMyaoit n-ro UieHa DOCAENOBATEIBHOCTE:

a)2,4,6,8,10,..; 6) —%, % -1, 2, -4, ...
3. CKOZBKO DONOKUTENBHBIX LISHOE CONEepKHT [IOCNegOBATEND-

. 3
HOCTb, 3alaHHAA (OPMyNoft n-To wieHa a, = 160 — —2'-'
4. Olee,ueJIl{Te HOMED HAHMEINBIIEND YJeHA IIOCHeHdOBATEJNBHOC-

TH, 3afiaHHO#N opmynoi n-ro unera ¢, = n2 - 25%11 + 12,

III eapuaum
1. IlocnexopaTenbHoCTE 3agaHa GopMyioil n-ro wiena a,=

= -27-3, BrnumuTe IATH [epBHIX 9JIEHOB DTOM IIOCJIEeHZOBA-
TeJBHOCTH.

2, BagaiiTe hopMynoil r-ro YIeHa NOCACKOBATEALHOCTE:
2)1,3,5,7,9, .; 6) 2, -4, 8, 16, 32, ....

3, CROMBRO OTPUIATEIRHEIX YJIEHOB COAEDMUT IOCAeHOBATENE-
HOCTE, 3agaEHad Gopmysoit n-ro wieda ¢, = ~170 + ?n
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4. Onpegfennte HoMep HambOJBOIEro UJeHA MOCAENOBATEILHOC
TH, 3aAaHHOH GopMyJIoll n-TO WieHa ¢, = -n2 + 35%:1 + 31.

IV sapuanm

1. TTocaenoBaTeALHOCT: 3alaHa (opMyao#i n-ro wieHa a, =

=—3n + 7. BRIOUIIHTe OATH NEPBHIX YJIeHOB STOH OOCIEA0RA-
TeJILHOCTH.

2, 3agaiite dopMynoii n-ro WieHa DOCIEAOBATENLHOCTD:
2)8,7,11,15,19, ..; 6) 3,-3,1,-8,9, ..

3. CKOMBKO HOMOMHUTENLHLIX YJIEHOB CONSPMHT IIOCaeA0BATENE
b
HOCTE, 3afaHHad GopMyJoi n-ro wieHa a, = 180 - T"?

4. Oupenenure HOMep HAUGOABIEro UMeHA OOCAEAOBATEALHOC:
TH, 3ajaHHON dopMynoii n-ro YneHa ¢, = -n? + 33%11 + 23,

C-18 Apudmernueckas nporpeccus

I sapuanm

1. Haiiaure ABeHAZUATHIH uWieR apudMeTHYEeCHOH HPOrpecCcHH
4,2: 3,5; ... .

2. TpunaguaTeiii uieH apudMerudeckod mporpeccm: {a,} pa

BeH 5, a apaanarteiil uwier papen 1,5. Hailinure nepsrlil 4ien
H Pas3HOCTE 5TOH ApHMPMEeTHIECKON IIPOrpeccHH.

3. HalizuTe cyMMY IepPBHIX TPHALATH YISHOB ApAdMeTHICKOR
nporpeccun 4,8; 4,65 ... .

4, CKOJNBKO NMEPBLIX YJeHOB apHdMeTHdYeckol IporpeccHn —7;
—6; —5; ... HYXHO CIOHTB, YTOORI IOXYyUATE —277

IT sapuanm

1. HafiauTe IDecTHAOUATHIA WieH apHdMeTHYeCKOH POrpeccHn
-3,5;—-3,2; ....

2. OeepaanaTeit wieH apudMeTHdecKOd HOporpeccHu {au} pa-

Ben 1,7, a cempaanareil asnen papen 1,2. Haliznre nepsnit
YjieH U PASHOCTE 3TOH apudMeTHIeCcKOH NIPOrpecCHH.

3. Haiignre cyMMy IEPBEIX ABAJLATH ABYX UYJeHOB apudMerH-
yecKoH nporpeccun 3,6; 3.4; ... .

4. CRONBKO OEPBBEIX WIeHOB apudMeTHIecKo# Iporpeccrn —6;
-5; —4; ... HYXHO CJOMXKHTE, YTO0El IOAYUYHUTE —157?
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Il sapuanm

1. Haiiamre apaauare mrecTol 4wieH apudMeTHdYecKoll mporpec-
con —2,4; -2,2; ...

2 YernipEazuaTLIi wieE apudMeTHUeCKOH nporpecenn {a,} pa-

sen 2,9, a mecaTteii ureH paser (,5. Halingure meperiil wien
H PazHOCTh 3TOM apudMeTmiuecKOR MPOTPECcCHH,

3. Haiipnre cyMMy OepBBIX ABAAIATH HeBATH UJEHOB aApHdMe-
TE4ecKoil nporpeccnn —3,5; —3,7; ... .

4, CKOJIBKO MEPBHIX WICHOB apudMeTHYecKod nporpeccun -12;
-10; —8; ... HYXHO CJIOMHUTL, YTOOBI FOAYUUTE —367

IV eéapuanm

1. Haliagure ABaAIATE TPETHH 4JeH apHMeTHUecKOH mporpec-
cuy —-4,4; -4,2; ....

2. IpapmaTeiit 4seH apudMeTHUecKo# mporpeccun {a } pa-

e 2,9, a cemMHaguarhiii wieH paeeH 2,3. Haiiaure mepBrii
YIeH H pasHOCTE 3Toi apudmeTHueckoii nporpeccun.

3. HafianTe cyMMY NepBHIX ZBAZUATH BOCEMH WIeHOB apudMe-
THYecKo# mporpeccun -2,3; -2,0; ... .

4, CroJIRKO OepBEIX WICHOB apudMeTniecKoil nporpeccan —13;

-11; -9; ... BYKHO CIOMKHTE, YTOGH DOTy<HTE —407
¢-19 FeomeTpuuecxas nporpeccus
I eapuanm

1. llepBrlii WieH reoMeTpHYeCKOM IporpeccHH paBeH 3, a 3HAMe-
HaTenk paBeH —2. Haliaure mecToil uwieH 3Toll IporpeccHd.

2. Tpermil 4wieB reoMeTpUYecKOl OIPOTPECCHH ¢ IEOJIOMKHTEILHEL-
MM uleHAMH paBeH 2, a MATHIA YieH paBeH % HaiiagnTe BTO-

poil uneH 5TOH NpoTpeccHH,

3. Haiignre aEaMeHATENL FeOMETPHYIECKO IIpOTPecCcHH, AAA KO-
TOpPOil OTHOIDEHHE CYMME] YeTEEPTOro M OATOr0 YJeHOB Opor-

1
PECCHH K CyMMe BTOPOTO M TPeThero WieHOB PABHO .

4, [lepsriit unes reoMeTpuueckoii mporpeccun paseH 81, a aHa-
MeHATeNL paBeH % HailiguTe cyMMy IEPBLIX IIECTH UJIE€HOB

8TOH IpOTPECcCHH.
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II sapuanm
1. IlepBHiit yIeH reoMeTPHYECKOH IIPOrpeccHH PABEH 2, 8 SHaME-
HaTelb paBeH —3. Haliaure narwiit unen aroil mporpeccnu.

2, [llecroii uneH reomeTpHYeCKOl IIPOTPECCHHE € TIOJOMKHUTEALHE-
MH “IeHAMH paeer 4, a ueTsepThlil unen paeen 9, Haiipnre
ceAbMOI UleH 3TOl NpOrpeccHH.

3. Haiiagure sHaMEeHATEIb MeOMeTPHYeCKOi nporpeccuu, A1A Ko-
TOpOii OTHONIEANE CYMMEI OATOTO M IECTOTO YJICHOE IEporpec:

1
CHH K CYMMe TpeTberco H 4e€TBepTOoro 4JaeHOoB DABHO 6.

4. Tlepsriii yaeH reoMeTpHYecKo# nporpeccHn paseH 27, a 3Ha-
1 .
MeHaTeNh PaBeH . HaiizuTe cyMMy IepPBBIX CEeMH WJIEHOB
ATOH NPOTPeCcCH,

I1I sapuanm
1. Haiigure 1necroii wieH reoMerpudeckoil nporpeccun 81; —54;
36; ... .

2, Ilarwii yieH reoMeTpRuYecKoil IPOrpecCcHH ¢ OTPHIATENLHEL

MH WICHAMH paBeH —%, 4 ceapMoOil WleH paBeH —i. Haifya-

Te YeTBEePTHIH 4ieH aToil mporpeccHn.

3. HaiizinTe apaMeHaTe s FreoMeTPHULCKOM Oporpecenu, aIsg Ko-
Topoii OTHOIMIEHHE CYMMLI TPETHLErs, YeTBepTOT0 H OATOIO
HIeHOB ONpOorpeccHl K CYMME TDETHETO H Y€TBEPTOO 4JICHOB

7
paBHO 3.

4, TlepBuiit uneH reoMeTpuUeCKoO IMporpeccun pasen 64, a 3Ha-
MeHATeNL paBeH -% . HajiauTe cyMMy OepBEIX IIECTH YJICHOB
3TOl mporpeccHn.

IV sapuanm

1. HaitauTe mecTol 4iIeH reoMeTpuYeckoil Hporpeccun 64; —48;
36; ... .

2. Cearmoil uwieH reoMeTpUYECKON NPOTPECCHH ¢ OTPHLATEALHL-
1 . .
MH YIEeHAMH DaBeH ~¢, 8 IATHA WieH paBeH —%. Haiiaure
YeTBePTHIHA YJIeH 9TOH IIporpeccyun.

3. Haitgure 3HaAMeHATEIh M'€OMETPUYECKON OPOrpecCHi, AIs Ko
TOPOH OTHOIOEHHE CYMMLI BTODOTO, TPETBErC H 4YeTBEPTOrD
9JIeHOB [IPOTPECCHH K CYMMe TpPeTBer'c M YeTBEepTOro TUIEeHOB

13
PaBHO 1.
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4, llepprlia WieH reoMeTpuuecKoil nporpeccHn paBeH 32, a sHa-
MeHATeNIbL paBeH —i-. Haiinnre cyMMy IMepBhIX NATH 1JIeHOB

#T0if mporpeccun.

C-20* 3an0um Ha nporpeccun

I sapuanm

1, a) CyMMa TpUHAAOATOTO H TPUALATH OEPBOTO WIEHOB apud-
MeTHIecKo# nporpeccun {a,} papra 200. Haiianre aBagnars

BTOpOii WiIeH 3TOil mporpeccHH.
6) HpOHSBeII;EHHe IIATOT'O H CEMHANNATONO YI£HOB reOMETPH-
veckoid mporpeccun {b,} pasro 36. HafignTe oxuananmaTsii

4/eH 3TOH IIPOTPECCHH.
2. a) CymMMa BTOpOTO H IDECTOr0 WISHOB BO3PACTAIOIEH apHdMe-
TH9ecKoi mporpeccuw {x,} pasra 14, a NpoWsBeieHAe TPETh-

€r0 M IATOro 4JeHOB 5TOHM nporpeccu: paeHo 45. Hadiaute
IePBLIH WieH 5Toil mporpeccHn.

6) CyMMa BTOpOro B I2TOTO YIeHOEB YORIBAIOINEH reoMeTpH-
Yeckoit mporpeccuu {y,} paBEa 84, a Npon3BefieHHe TPETHETO

H 4eTBEPTOrO WICHOB 3TOI IporpeccHH pasHo 243. Haiigure
mepeblil 4ieH 5Tol ODporpeccun.

3. Mexxcny umenamu 1 u -5\/5 HY?KHO BCTABATH ZBA YHCJA TAK,

uTo0EI BCe UeTHIpe UMCJA COCTABMIH TeOMEeTPHUECKYKO IIpOT-
peccmio, Haliznre sTH uuca.

4, Tpu uncaa x — 2, J8x, x + 12 B ykasaHROM nopaaxe obpa-
3yI0T recMeTpHYecKy10 nporpeccuio. Haiinure x.

II sapuanm

1. a) CymMmMa 4eTHPHAZUATOrC H TPUIAIATH BTOPOI'0 WISHOB
aputMeTHYecKoil mporpeccuy {a,} pasua 300. Haiinure nBa-

AOATEL TPeTHil WwieH »TOI IIpoTpeccHH.
0) IlponseeseHre MMECTOr0 M BOCEMHAILIATOO TIEHOB reoMeT-
puteckoii nporpecenn {b, } parHo 49. Haiisure sBeHaRIATHIH

IeH aTOH OpOrpeccHH.
2. a) CymmMa BTOpPOTO H IATOrO WieHOB yOBBamOIei apudmMern-
JecKoi mporpeccuu {x, } pasHa 16, a mpousBejfeHHe NepBOTO

H IIeCTOro WieHoB 5Toli nmporpeccuu paseo 39. Halizure nep-
BHI YJeH 3Toil DporpeccHH.
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) CymMmMa BTOPOro H IOECTOrO WISHOB BO3PACTAIOMIEH reoNer
pudecKoii nporpeccun {y,} pasHa 34, a DPOU3BeeHNE TPETH

e€ro M OATOro WieHOB 39TOil mporpeccun pasHo 64. Haitaume
OepBHIEA YJIeH 9T0H IPOrpecCHH.

3. Mexay uncaamu 1 u -6\/6 HY?KHO BCTABHATEL ABA YMCJA TAK,
9TO0R BCe YeTHIpe YHCJA COCTABMIM IeOMeTpPHYecKYIo Hpor
peccuio. Hatigure T ©nena.

4. Tpm uncsa x + 6, 5x, x — 2 B yKasaEHOM HOPAXRKe 00pasy-
10T FeCMeTpHYecKYIo IporpeccHio. Hailigure x.

III sapuanm

1. a) Cymma gBeHAJNATOrO U TPHANATE IIECTOrC WIECHOB apuj:
Metnyeckoit mporpeccun {a,} pasHa 400. Haiinure apagnan

YeTRePTRIA UleH 2T IIPOTPeCCHH,
6) IIponsBeieHHe BOCHMOrO M BOCEMEAAILATOTO YICHOB Ieo
MeTpHIecKoi nporpeccuy {b,} pasuo 64. Haiinute Tpurams-

TeIL WleH 3Tol mporpeccun,
2. a) CyMMa TPeThero B NATOTO YJIEHOB BO3PACTAIOIeH apudue
TAYecKoi nporpeccun {x,} pasHa 16, a mpon3senerne BTOpr

TO M IIECTOrO WIEHOB 3ToH mporpeccuu pasro 28. Haligmre
IepBLIil wWieH aT0il Dporpeccun.

6) CyMMa epBoro M CeanMOr) 4aeHoB yORIBameit reoMerpy
9ecKkoit nporpeccnn {y,} pasra 17, a npoussesenne TPeTbero
M OATOTO 4aeHOB »TO# nporpeccun pasHo 16, Hafinure mep
BRI WJIeH 3TO# NMPOrpeccHm,

3. Mexny wncnamu 6 u —1 2\/5 HYYHO BCTABHTL ABA YHCHA TAK,
uTO6El BCE YeTHIPE YHCJAA COCTABMIIH TéOMEeTDPHYECKYIO Ipor
peccnio. Haliaure aTH uHcaa.

4. Tpu umesa x — 3, J5x, x + 4 B ykasaHHOM Topajke obpasy-
0T TeOMeTpuYecKy®w Oporpeccnw, Hatligure x.

IV eapuanm
1. a) CyMMa OARHHAAUATOrC M TPHIUATE AeBATOTO WISHOB apaAj:
MeTHYecKol mporpeccnn {a,} pasra 500. Haftxure asagmam

IATHIA 9JIeH 5TOH HpPOTPECCHH.
6) IIpon3BedeEAe IOECTOrO M ABAANATE BTOPOTQ YIEHOB Tét
MeTpuYecKkoii porpeccuu {b,} pasro 81. HaliguTe weTHpHay

OATHH 9J€H 3TOH [IporpeccHn.

2. 3} CyMMa nepBoro H CeABMOTO EIeHOB yORBalomei apudue
TH4ecKoit nmporpeccuu {x,} pasaa 10, a mpousBeyeHHe TPeT

ero M IATOTO WIEHOB 3ToiH nporpeccuu pasHo 16. Haiiaume
NepBuIll YieH 3Toll MporpeccHH.
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6} CymMa BTOPOTO H OATOr0 UJeHOB BO3PACTAIeH# reoMer-
pudecKoii mporpeccun {y, ) pasHa 36, a Opou3BeseHne TPETH

€ro U YeTBEpPTOro 4JeHOoB 3ToH nporpeccun pasno 243. Haii-
AuTe NIEPBHIHA 4WieH 3Toi IpPOrpecCHH.

3. Mexxny wucnaMu 6 n -18\/5 HYXXHO BCTABATE ABA YHUCJA TAK,
YT06K Bce YeTHIpe “HCJIA COCTABHJIK TeOMeTPHYECKYI) IIpOr-
peceo. HafiguTe 5TH 9HCaA.

4, Tpm unena x + 5, ¥6x, x — 2 B yKa3aHAOM OpAAKe 06pasy-
KT FeOMETPHYECKYIO nTporpeccrao. Haidaute x.

(-21* FpanycHas M paauanHas Mepsl yrna

I sapuarm

1. HaiianiTe paaHAHBELIE MEDH YIJIOB Iy

o ¥ B, ecsH ASBeCTHHL HX Tpagyc- B
HBle MephI: o = 180°, B = 30°. ~_

2. Haiiimre rpagycHEIE Mephl YIVIOB
¢ ¥ B, ecM H3BECTHHI HX pPafgnNaH- 7 C

ca=2p=28 / A
BEIe MEphI: O 3,[3 3 f/ Xd
\

3. Toura C mennT nyry AB equpeng- A -
HOHl OKpy)BOCTH HA JABe pPABHBIE / L |
gacTH, a Toukm M u N zneasar il 4"
oyry AB Ha TpH paBHRIe YACTH -
(puc. 65). Onpenenure: o A

a) rpagycHyo mepy yraa AQC;
0) pagasByYI0 Mepy yraa AON. Buc, 65

Il sapuanm

1. Haliznte paguaHHBle Mephl YIVIOB ¢ M [, €CJIH M3BECTHH HX
rpagycHuie Mepbl: o = 90°, f = 270°.

2, HaliauTe rpajsiycHEIe MEpLI YTJIOB ¢ ¥ [}, €CIH H3BeCTHEI MX pa-

i)

=

3. Touka C penur gyry AB eAHHAUYHOH OKPYHOCTH Ha JABe DaB-
Hele uacTH, & Touku M u N penar gyry AB Ha Tpu paBHEIE
yacTH {cM. puc. 65). OnpegenuTe:
a) TpaaycHye Mepy yraa AON;
) paxuannyo Mepy yraa AOC.

IIT sapuanm

IVAHHEIE MEpBI: O, = %, p=

1. HafizuTe paguaHHEIe Mephl YIJIOB ¢ H P, €CJIH H3BeCTHH MX
rpagycHEle Mepsl: o = 60°, B = 120°.

2. Haityure rpagycHEIe MEDHI YTJIOB © U [, €C/I¥ U3BECTHH MX pa-
AMAHHEIE MEPH: (0 = %, A= —?f—.
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3. Touka C geaut gyry AB efMHAYHON OKPYKHOCTH HA JBE DaB-
HEle 4acTH, a Toukn M u N penar ayry AB Ha TpH paBHHE
yacTa (cM, puc. 65). Oopenennre;

a) rpazycHyo Mepy yrua AOM;
6) paguaHRYO Mepy yriaa AOC,

IV eapuanm

1. HaiiguTe paananueie Meps YrioB o U 3, eCIM M3BECTHH HX
rpaaycHele Mepsl: o = 45°, B = 135°,

2. Hadiaure rpagycHble MepHI YIJIOB O ¥ 3, ecJIA A3BeCTHBI MX pa-
JMAaHHBLIE MEPH: O, = %, B= 3?“

3. Touxa C peaur ayry AB ejuHUYHON ORDYXHOCTH Ha ABE paB-
HBle 98CTH, a4 ToYKH M u N genart ayry AB ma Tpm paBHHE
gacTH (cM. puc. 65). Onopegennre:

a) rpazycHyo Mepy yraa AOC;
6) pagnaHHYO Mepy yraa AOM,

C-22* KoopauHarsi HEKOTOPBIX TONEK
eAUHNYHON OKPYIHOCTH

I eapuanm

1. Onpepenure KoopAHHATHI Touek B m C u rpagycHylo Mepy
yraos o 7 8, ecim Togkn B u C, cOOTBeTCTBYIOWE YIVIAM O
U B, Je)KaT HA DepecedeHmH:
a) oca Oy ¢ efHHHYIAOH OKPYIKHOCTRIO (purc. 66, a);
0) 6uccexrpuc I i IIl KOOpAMHATHRIX YILJIOB ¢ e {HHAYHON! OK-
pysxBOCTEIO (pHC. 66, 0).

2. Onpegenure KOOPpIBHATH ToYeK B u C H PajuaRHYIO Mepy
yraoB o u B, eciu Touxn B u C, cooTBeTCTBYIOIONE YriaM &
4 fi, JTekaT HA ODepeceueHnH:

a) IIpAMEIX y=% H y=—% C €AMHHYHON OKPYIKHOCTHE

(puc. 66, a);
6) DpaMuIx x=-;~ u x=—% ¢ eIHHEYHON OKpPYMHOCTHI

(puc. 66, 2).

a) |[¥iB 6) ¥4 1'3 B WA ] | ) [V
PASE PN pail L L NB ol N\
AR [ Ppée Y4 AT AT [ 1A YA
\ BHO[ /x \ /10 Jx g )ch \ ]x
\ Y / Fal / \r ~ ¢ /.....
C I [T 18
Puc. 66
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Il sapuanm

1. Copepennte KoopauHATEI Tovek B m C H rpagycHyI0 Mepy
yrioB O # B, ecan Toukn B u C, COOTBeTCTBYOIONE YIVIaM (&
n f, TeRaT Ha NepecedeHMN:

a) 6mccertpuc I u IV KOOPAUHATHEIX YIJIOB ¢ 8fHHUYHO OK-
py®HocTRIO (puc. 67, a);
6) oc Ox ¢ eTUHENYHON ORPYXHOCTRIO (pHc, 67, 0).

2. Ompenenure xoopaUBATEI TodeK B n C M pagMaHBYIO Mepy
yrJIoB O A B, ecau Touku B u C, cOOTBETCTBYIOINHE YIAaM O
n §, neskaT Ha IepecedeHUn:

a) OPAMEIX x=1y4 x=-% ¢ eIMHAYHOH OKPYXKHOCTHIO

2
(puc. 67, &8);

6) npaMux y=% % y=—% ¢ eMHHAYHON OKDPYXRHOCTLIO

{pme. 67, 2).

2 ¥4 6) [v4 B) ~¥E T ) ¥4
d :\ Aol ™ BA [N\
AR YR 81720 FA A CA T NRP
\_oRNAX I E \ 0] | }x o] Ax
N 4 N / N / C y
- 1
Pue, 67

HI sapuaum

1. Onpegenure KOOPAMHATHL Todek B u C u rpagycHyio Mepy
yr0B o u B, eciu Touku B u C, COOTBETCTBYIONMINE YrjIaM O
H 3, JelxaT Ha NepecedeHHH:
a) OpAMHX Y =% H Y= —% ¢ eIMEHYHOH OKPYVHHOCTHIO
(puc. 68, a);

§) DpaAMEX x=-;~ 7 x=—% C €eZHHUIHON OKDYIKHOCTBLIO
(pmc. 68, 6).
a) |¥4 6) ['F IR B) |Y1B ) |¥4
/r — ‘B — / y \ "ol e
[ 18oeqNAl [V PR YAl [ [ Y4 Y4
i ol 'Ax \ | /10 Nx \ O] Jx "o x
C 74 s N 4 [P ) Al
| T £ |
Puc. 68
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a) o¥4 | 6) |¥4 B) 174 BI SIEL
N Belo Ll TN 'l A1
Ak SAZAREAL AR AN
\ O Jx WSV E \ | 0] ]x L o\ 1%
N NPV NV N B
B B
Puc, 69
2, OnpegennTe KOOPHUBATH Todek B 1 C ¥ paguaHHYIO MEPY yI-

JOB O ¥ P, ecam Touxkn B m C, COOTBeTCTByIOIHE YIJaM ¢ X
B, mexaT Ha mepecedeHHM:

a) ocu Oy c enMENYHOI OKpY>XHOCTRIO (pHCc. 68, 8);

6) 6uccertpuc I m IV HoopAUHATHHIX YPIOB ¢ €MMHNYHOH
OKpyKHOCTRIO (pHC. 68, 2).

IV asapuanm

1.

2.

Onpenennte xoopaaHATHL Touek B u C m rpamycHyo Mepy
yrioB & A 3, ecqu ToukH B u C, COOTBETCTBYIOLIAE YIJIaM O
H B, JEeXXAaT HA OepecedYeHHH:

1
a) OPAMEIX X = 3 Hx= —% ¢ eiMHUYHOK OKPYNKHOCTHI

(puc. 69, a);
0) opAMEIX ¥ =

(puc. 69, 6).

Onpepenure KoopZHHATH Touek B u C B paaMaHHYI> MEDy
yrioB & 1 B, ecan Touke B u C, COOTBeTCTBYIOLIHE YIJIAM O
A B, NeKaT HA lepecedyeHnH:

a) Ouccerxrpuc I u Il KOOPAHMHATHLIX Y¥IJOB ¢ €QAHHIHOHA OK-
Py*xBOCcTEIO (pHc. 69, 8);

0) ocelt KOOpPAUHAT ¢ eAMHHYHON OKPYEHOCTLIO (pHC. 69, 2).

y=“% c e,I[HHH'-IHOﬁ OKPYHEHOCTLE

ba =
=

C-23* CMHYC M KOCHHYC YIng

I sapuanm

1.

ro yIJia o DPAMOYrOALHOre TPeYTOIb- % /]

Huka (puac. 70). /‘ -
. Ha exmeuwHON OKPYXHOCTH OTMede- 7

HBl TOYKH, COOTBETCTBYIOI[HE YTJIAM . =

OnpezelnuTe CHHYC H KOCHEYC OCTpDO-

o, B, vy 1 ¢ (puc. 71). Oopeaenure cu-
HYC H KOCHHYC Ka)XZOTO M3 STHX YrI-
J0B. Puc, 70
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3. HzofpasuTe Ha eAHHUYHON OKPYRHOCTH
TOYKHY, COOTBETCTEYIOIONAE TAKHM VIJaM
0, A1 KaXEAOr0 H3 KOTOPHIX CIpABENJIN-
BQ PABEHCTEO:

ino = L: ing=—32,
a) sina 2 6) sina 2
B) cosa=§; r) coso=-1.

Il sapuanm

1. OnpenenuTe CHHYC H KOCHHYC OCTPOrO yr-
Ja O OpAMOYIOJBHOIO TpPEeYroJdbHHKA
(puc. 72).

2, Ha eguHM9IHON OKPYHHOCTH OTMEYeHBI
TOMKH, COOTBETCTBYIOI(BE yraam o, P, y
H @ (puc. 73). Onpepenure
CHEYC M KOCHHYC Ka)KIZOre A3 3THX yr-
aog,

3. Hzo0pasuTe Ha eAMHUYHON OKPYKHOCTH
TOYKH, COOTBETCTBYIOIIHE TAKHM YTJIAM
o, I KQ¥KAOTO U3 KOTOPRIX CIIpaBeaIn-
BO PABEHCTBO:

a) sina=%; 6) sino = -

B) cosa=1; r) coso = —

Mo |&| MJ.I-I

III sapuanm

1. OnpezennTe cHHYC M KOCHHYC OCTDOTO
yria ¢ OPAMOYIOJBHOrO TPEYTOJbHHKA
(pnc. 74).

2. Ha egqunuuHO# OKPYIKHOCTH OTMede-
HHM TOYKH, COOTBETCTBYIOLIHE ¥YIJaM
o B, ¥ m ¢ (puc. 75). Onpegenure
CHHYC H KOCHHYC HaXIOre H3 3THX yI-
N0B.

3. HaobpasuTe HA eAUHMYHON OKPY;KHOCTH
TOIKH, COOTBETCTBYIOINHNE TAKHM YTJIAM
0, JUIS KAXKI0ro H3 KOTOPEIX COpABEHJIN-
BO PABEHCTEO:

a) sina=%; 6) sing =—1;

B

1
= coso =—X=,
B) COSQ 3 r) 2

Va
pall N
04 al
\ x
N] L/
@
Puc, 71
2N
\\z
Yy N
N
-
x
Puc. 72
ﬁg"_‘.)ol
/ Y~
\ J HE3
Y o q)
| |
Puc. 73
L2
{ Ty
Y. >,
x >
P
Ao LY
Puc. 74
Ua
{ SN
[ "
x
EEA NP
I |
Puc. 75




IV sapuanm

1. Oopenenure CHHYC H KOCHHYC OCTPO-
ro yIJa o IpAMOYIOJIbEOTO TPEeYIOahb-
HukKa (puc. 76). m

2. Ha eqHHUYHOH OKPYIXKHOCTH OTMEUYe- 7 ~
HBl TOUYKH, COOTBETCTBYIOINHAE YTiIaMm -
o, B, v u ¢ (puec. 77). Onpegeanre cu- ._lé
HYC M KOCHHYC RaMJIOro |3 9THX yI-

JIOR.

3. Hsofpasure Ha efMHHYHON ORpPYX-
HOCTH TOYKH, COOTBETCTBYHIIIHE Ta-
KHAM YIJIaM O, OJIS Kamuaoro u3 Koro-
PHIX CIEPABEAIMBO PABCHCTBO]

V3

a) sina=1; 6) sina=——2—;

P,
~
\ ‘%’jk

HY

E E
1«
N

B) cosa=g; I) cosO = —

B[ =t

C-24* Dopmynsl Ang CUHYCO U KOCMHYCQ YIAa
I sapuanm
1. Beiuncanre ¢os o, ecIn sino = %, 90° < o < 180°,

2. Hokaxure, 910 A8 A1060T0 YriIa o COPABELJINBO PABSHCTBO
sin(n ~ o) = sin o.
3. BerauciauTte (sini—“ - CO8 %] +8in(-0,57m) : cos [— %‘]

(1 —cosa}l + coaa)

4, Briuucanre
2sina

, ECIIH sino:=—§.

II sapuanm

1. BuumcanTe sin o, ecn coso = —%, 90° < a < 180°.

2. Joraxkure, UTO A JOG00 Yyriaa O CIHpABEAJIMBO PABEHCTED
cos (T — o) = —cos .

3. BriuncinTte [sin% - cos?%]-sin(-ljn) 1 cos [*%].

(1 —-sina)X1 + sina)

4, BelunciauTe
3coB

, ecaH sinot =~

o)t
*

Il aapuanm

1. Bergncaure cos o, ecaH sSino = "i, 180° < o < 270°,

17
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2 Moxamure, uTO AAR JIOOOr0 yria ¢ CIEPABEANIHBO DABEHCTBO
gin(3x + o) = —sin .

3 Boymcaure (cos% - gin %] +8in(~3,57) : cos (- %"}

2
4, Bsrumemate —222 & oom cosoL = 2,
co80 ~ cos” ot 7

IY sapuanm

1. BiramcsHTe Sin O, ecaH €ose = —%, 180° < o < 270°.

2, JorxammTe, UTO A JOOOr0 yraa ¢ CIPABeNJINEO PABEHCTBO
¢os (3K + 0) = ~cos 0.

3, BerumctaTe (coa L1 sin%) + 5in(~2,5%) : cos {— %]

3
4. Borun Scos’a ing=3
u CIInTe M’ eCclIn Slna""z.
C-25* Tanren¢ M xoTauresc yrna
leapuanm
1. OnpesenHTe TARTEHC B KOTAHTEHC OCT-
poro yria o OpAMOYroJbHOT'O Tpe-
yroapHHEA (puc. 78). N
&4 Burumcnre: W\
a) tg 0° +ctg (—90°) + tg 60°ctg 120°; Pl N
6) t;g%ctgsit +tg£ctg§“—. N
4 é 6 A
3. Buaucnnre sinca, tgo, ctgo, ecnn x
——5 .90° o
coSCL i3 M 90° << 180°. Puc. 78
4dsinc — dcoso
4. BriupcanTe Zsina T Boosn’ CCIH tgo=-3.
il sapuanm
1. OnpenesnTe TARTEHC U KOTAHIEHC OCT-
poro yrja O IpAMOYLOJALHOTC Tpe-
yroasHEHKA (puc. 79). ,/
2. Buancanre: k/
a) tg(—180°)+ctg270°+tgl120°ctg60°; e d m
L. 5z tg®
ﬁ]tg4ctg4+tgﬁctg6. i -
3. Buunmcnure coso, tgo, ctgo, ecan n
sina =—2 1 180°<a < 270°. Puc. 79

95



Bsing — dcoso
3sino + 2cosa

=2, T 1Y
PAREP N

III eapuanm

4. Beraucaure s echm tgo =

<)\

1. OnpeneavTe TAHreRC H KOTAHICHC OCT- o]
poroe yria o OpAMOYFoJBbHOTO Tpe- _IP
yroneauka (puc. 80).

2, Buuucanre:

a) tg(-360°)+ctg90°+ tg240°ctg300°  p,.. go

6)tg ctg +tg7"ctg11"

3. Briuucaure sino., coso, tgo, ecan ctgo = —% " 90°<a < 180°

4sino — Tcosa

4. Brgauecaure Beino T 308G

s ecau ctgo = ~3.

IV eapuanm

1. OnpesesinTe TAHTeHC W KOTAHTEHC
OCTPOro yrija ¢ OPAMOYTOJALHOTO Tpe- E
yroasEuka {(puc, 81). 4 ~

2. Buuncante: A 59!—
a)tg180°+ctg( 270°)+ tg 300°ctg 240°; m !
6)tg Lotg 3t + tg Ll ctg E. y 8%l

L
3. quucnn're sino., coso, ctgo, ecam }—lé

tgo = —% u 270°<0<360°.

Puc. 81
4. Berancaurte %, ecan ctg o = -2,
C-26* KocuHyc cymmbl 1 KOCHHYC PA3ROCH
ABYX YInos

CHMHYC CyMMBl U CUHYC PU3HOCTH ABYX YInos

I aapuanm

1. Bauucaure:;
- L= S 1 Ond O, == —_ &
a) cos 54°cos 6° — sin 54°sin 6°; Q) cosd 0 cos + sin 20ssm o

2, VopocTHTe BEHIPAIKERUE
sin (3o + 2B)cos (o + 2P) — sin(a + 2B)cos (3o + 2B).
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8in13%cos4 7"+ sin47°cos13°

cos98°cosd8° + sin98°8in38°

8in58°¢os52° + sin52°cosH8* - sin48° + cos48°
cos68°cos42° — sin42°sin68° cos24° — sin24° "

3. BeucauTe

4, CpasHuTE

II sapuanm

1. Berupcaure:
a) cos 72%o0s 42° + sin 72°sin 42°;

6) cos Ecos 2% — gin 2%gin X
) 5 15 15 5"

2. YopocTnTe BEIpAMKeRHe

sin(20 + 3B)cos (o ~ 3B} + sin(w — 3B)cos(20 + 3P).
8in54°cos24° — sin24°cos54°
c0s57°c0827° + sin57°8in 27°

3. BuuncanTe

8in59°cos61° + sin61°cos59° 8in36° + cog36°
cosb8%cos62° — sin 62°sinH8° H cos18° — sin18° "

4. CpaBHHuTE

IIf sapuanm

1. BeruncanTe:

a) sin 28°cos 17° + sin 17°cos 28%;

6) sin 2% cos 7% — gin ™ cog 2%,

5 30 30 5

2, YopocTHTe BRHIpAKEeHHE

cos(30 ~ 2B)cos(a — 2B) + sin(3o — 2P)sin(a — 2P).
¢03859°c0329° + 8in59°sin 29°
8in78°coad7° + 5in47°¢0s73°
8in67°c0873°+ sinT3°cos67° 8in36° + cos 36"

3. Borancnure

4. CpapHHTE

IV eapuanm

1. Beruncaure:

a) sin 111°cos 21° - 3in 21°cos 111°;

6) sin = cos + sin 3% cog 2.

7 21 7

2. YupocTuTte Bmpamenne

cos(Ho — 2B)cos(o ~ 2P) + sin(Bo — 2B)sin (o — 2B).
€0328°c0522° — 8in 23°sin22°
5in19°c0s26° + 8in26°cos19°

8in56°¢os 79° + 8in79°cos56° 8in37°+ coa37®

3. Beraueaure

co8BbB°C0s65° — sinbbosinG5° . 1-— cos72° +sin72°

{. CpaBHHTE

{ Moranca

cos66°c0s44° — 5in66°sindd°  1- coa74°+sin74°
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C-27* Popmynpl NpUBEAGHNUS ANT CUHYCA H
KOCHMHYQ

I eapuanm

1. ¥upocTaTe BEHIpAKeRHE:

a) sin [5—2“ + a]; 6) cos(3n + @); =) sin [72“ a].
2. Berunenute 3cos [7" + a] + 28in (178 — o), ecan singe = 0,2,

-’25— a]— 2eos(R— o)

3sm[
3. BreiuncamTte , ecqu tgo = 5,
2sin(r+ o) - 3cos(3?“— a]

3cosB0° — 49in140° _ 4
co8130° :

4. NoxaAKHUTe pABEHCTBO

II sapuanm

1. ¥opocTHTe BHpaMeHAE:

a) cos [5—2" - (1]; 6) sin (3 + o); B) cos [7—; + Gt]-
2. Briugeanre 2sin (72 - a] Hecos (17 — a), ecnu cosoe = —0,3.

3cos{£+ a}+ 2sin({n— o)
3. Brruncaunre 2

31t

, ecl| tgo = 4,
2cos(n + o) — 3s:ln( 2 ]

4c0s25° - 3sin85° _ ¢
8in115° :

4. Noraute paBeHCTBO

III sapuanm

1. ¥upocTute BHIpaXkeRHe:
a) sin [% - OL]; 6) cos(bn + o); B) sin ["% + Ot].

On

2, Buruucnare 4cos [? - a] — 5sin(15n — o), ecnnm sing = -0,4

2sin[ 8x _ )- 3cos(R — )
2 ], ecan ctgo = 5.

3. BeiuncauTte i

3sin(r + o) — 2ms[ 2 +o

5s8ini40°+ 4c08130° _ 1

4. o T
JIorakuTe PABEHCTBO a5i0°
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IV gapuanm
1. ¥1pocTHTE BHIpAKEHHE:

a) cos (% + a]; 6) sin(bn + o); B) cos (—g + a].
2. Buunenure 5sin (-1%5 + Ot] — 4cos(19n— o), ecam cos o = ~0,3.

2sin(3—“+u — 8cos(n + o)
) ,ecnu ctgo = 4,

3. Brruuesinre
dsin{n — o) — 2cos (g -

5cos20° - 4sinl110° _ 1

4. loraskATe PABEHCTEO
'[[ P cos340°

C-28* Cymma v pasHoOCTL CMHYCOB H KOCHHYCOB

I sapuanm
1. 3anMinuTe B ENjAe IPOHIBEAeHHA:
a) sin 70° + sin 50°; 6) sin 70° — sin 50°;
B) cos 70° + cos 50°; r) cos T0° — cos 50°.
2. Joxasxnre papeHctBo sin 200° + sin 100° = sin 40°,

3. Buumcaure sin'® + sin-t + cos-~ — cos L,
12 12 12 12

4, BannmuTte B BUAe nponseeeHus sinl3° + sin15° + sin17°.

1 3 L= R
o - .
5. Joxay¢nTe pareHCTBO ——+ 28in10 1

II sapuanm
l. 3ananmTe B BUAe IIPOUSBEACHHR:
a) sin80° + sinbH0°; 0) sin 80° - sin 50°;
B) cos80° + cos 50°;  r) cos 80° — cosH0°,
2. Horakure papeHcrso 8in 160° — sin100° = —cos 50°,

3. Beramcsrure sinl®E + gin®® — cos3® + cos .
12 12 12 12

4, 3anMIOHTe B BHAe npouspegenua sin19° + sin17° + sin 15°,

. o _ 1 =
5, Horaxxare pasencTeo 2sin5Q FainT0° 1.

Il sapuanm

1. 3atMInHTe B BHAE IIPOHU3BEIEHAT:
a) 8in 110° + 8in 50°; 0) 8in 110° - sin 50°;
B) ¢c0s110° + cos 50°; r) cos 110° — cos 50°,
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2. NokamuTe paBeHCTBO COS 140° + cos 8B0° = —{3sin 20°.
3. BH‘IHCJ’IHT& sinll—" ~ gin — - cos ﬂ - CO8 — 2n
30 30 15 15°

4, 3anumuTe B BUje OPOH3BEACEUA
cos 110° + cos 105° + cos 100°.

5. Hokaxure paABeHCTBO % —28in10°=1.

IV eapuanm

1. BamumuTe B BUAe OPOHIBEACHUA:
a) sin 130° + sin 10°; 6) sin 130° — sin 10°;
B} cos 130° + cos 10°% r) cos 130° - cos 10°.

2. JokaxxuTe pABEHCTBO COS 160" - cos40° = \/3cos 10°.

3. Boruncaure sinl3® — gin . + coslOf — cogdr
42 42 21 21°

4. 3anumuTe B BUAe ponseeaeHus cos 105° + cos 100° + cos 95°,

J§ ==
23in80°

5. Horkakure paseAcTBo 2s8in70° —

C-29* OGopmynn gna ABOKHLIX U NONOBUHHLIX YTNOS
I sapuanm
1. Beruncanre:
i B T, _
a) 251n§ cosg; 6) [cos12 sin — 5 Icos + sin 12]
2. BriuncanTe sin 200 1 cos 20, ecnu sino = 0,6 1 § < @ < T

2tgo
1+ tgln

3. lokaxxHTe CNpaBelIMBOCTh paBeHCTBa Sin 20 = piki

YTJOB O # % + nn, rae n — A60e WeNA0e YUCIO.

4. BriuncanTe: a) sin 15°; 6) cos 22° 30",

5. BrurunceanTe sinZ 7 ¥ cos & 5+ €CAH CosoL =

1 3=

—_ —_— < .
i o< 2n
Il sapuanm

1. Beraucanre:

1Y s n
— 8 — — 8ln — cos ® +sin
a) 2sin— I3 cos -~ Tt 0) [co 38 SI 8]

2. Beruucaure sin 2¢ 1 cos 20, ecam coso = 0,8 B =2 < o < 2n.

2
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3. loxamkuTe cnpaBeIHBOCTL PaBEHCTBA COS 20 = -i—z— I

yriooB o # % + nn, rae n — moboe menoe YHCIO.

4, Boramesture: a) sin 22°307; 6) cos15°,

§. BelancoinTe sin% H cos%, ecyu Cos QL = —% HT<O< -325
I sapuanm
1. BergreuTe:
=, 5n 5% bn bn

a) 2sin 7 E cos 153 6) [cosﬁ sin = 2 19815 +sm 12}

2. Briuneamre sin 20 u cos 20, ecan sin g = —% HA << 3;
_  2tga

3. Joxamure copaBeiIMBOCTL pasescrsa tg20 = T-tgfa M

yIJIOB a¢%+1|:n 154 uaﬁii‘-+nk, rae n A kB — mobble eable

IHCIA.
4, Brumenure: a) sin 75°% 6) cos 67° 30",
. Buyncamure sm—2- H COS ~2—, ecld Cos Q¢ = % n % < g < 2m.
IV eapuanm
1. BuuncamuTe:

s ™ _ n Tn n

a) ZSIHE cos 53 0) [cosﬁ sin 12Ims +sm12]

2. Boraucanate sin 2o v cos 20, ecan coso = ——% HT <O < 32"‘
ctgzu ~-1

3. HoxkaxuTe CIpaBeINBOCTh paBeHcersa cigla = “ocigw fid ¥

YIIOR O # X7, TAe N — Jdoe Oejoe Y|co.
4, BuiuncauTe: a) sin 67°30°; 6) cos 75°,
5, Berumenure sin & mecos &, ecnmm cos o = -L mx <o < 3%,

2 2 18 2

C-30* MNponszseneHna CMHYCOB M KOCMHYCOB
[ sapuanm
1. 3annInKTE B BHAEe CYMMBl BUIH PASHOCTH:

a) sin 33°cos 27°; 0) cos 47°%o0s 2°; B) 8in 24°gin 6°.
2, Briumcanre:

. . r br
a) sin 35°0s 25°—sin 20°c0s10°; 6) cos- = cos 2% —sin X gin %
) i 6) 86 36 9 18"
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II sapuanm

1. 3anumuTe B BAAE CYMMBI HJIH PasSHOCTH:
a) sin 35°%0s §5°;  6) cos 37°%0s 23°; B) sin 36°in 24°,
2, Briuncnure:
5z

in 70° °—gin 25° oy R eosE —sin 1 gin*
a) sin 70°cos 65° —sin 2508 20°; 6) cos 2.coa To —sin e sing.

IHl aapuanm

1. BanuuIuTe B BUAe CYMMLI HJIH PA3HOCTH:
a) sin 34°cos 11°; 6) cos 49°cos 19°; B) 8in 26°sin 54°,
2. Briuncanre:
o

a) sin 26°cos 34°+ sin 19°cos 11°; 6) cos %cos % —sin o sin %.

IV eapuanm
1. BanpmuTe B BUAE CYMMEL HJIM PASHOCTH:
a) sin 32°%0s13°; 6) coa41°c0s11°; 1) sin 41°%sin 16°.
2. Buuncaure:
a) sin 25°c0s5° + sin 20°cos 40°; 6) cos 2= cosE — sinZgin X,
24 8 8 24

C-31 ABconioTHAA U OTHOCUTENBHASN NOTPeWHOCTE

I sapuanm

1. Haiigure npubamxenne aucaa 0,015926 ¢ roanocrsio:

a) A0 BTOPOTO paspaaa NMocie 3a0ATOM ¢ HEZOCTATKOM;

0) Ao TpeTeero pPaspAza Mocae 3aIATOH ¢ HIOBEITKOM;

B) 0 9eTsepToro paspsaia Mocae SandToi ¢ OKPYTIIeHHeM.
2, Orpyraure aucao 0,015926 ¢ 1ouHOCTEIO:

a} 7o ZByX sHavamux mudp;

6) no Tpex sHauamux wudp;

B) A0 YeTHIpeX JHAYAINNX Oudp.

3. Haiigure aGcoNHOTHYIO IOrPEITHOCTE NPHOIMKEHNA:

a) 7,26945 = 7,26; 6) 0,006743 = 0,0067;

B) 5,469 - 104 = 5,5 - 10%; r) 6,834 - 1075~ 6,84 - 1075,
4. OoeEATEe OTHOCHTEJIBHYI) IIOCPELUTHOCTD IPHOIMKeHNA:

a) 6,777 = 6,7; 0) 6,777 = 6,78;

B) 7,96 - 1010 = 7.9 - 1010, r) 7,678 - 1072 ~ 7,68 - 1079,

Il sapuanm

1. Haiianre opubamxenne uncaa 0,059268 ¢ TogHOCTEIO:
a) 1o BTOPOTO paspdla Mocie 3anAToH ¢ HeZOCTATKOM;
0) Ko TpeTeero paspsaia mocke 3anmATo# ¢ m3GeITHOM;
B) [0 9eTBEpPTOrO PA3PAAA MOCHe 3ANATOM ¢ OKPYIVICHHEM.
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2, Oxpyranre uncao 0,059268 ¢ TouHOCTEHIO:
a) Ko ABYX sHavalmux numbp;
6) a0 Tpex sHAYADIHX IMDD;
B) A0 YeTHIPEX SHAYALHX Oudp.
3. Haiianre a6CoMIOTHYI0 NOTDEIIHOCTE NPUGIHMKeHN !
a) 5,72694 = 5,72; 6) 0,003647 = 0,0036;
B) 4,683 - 108~4,69-10°%  r) 9,456 - 10° = 9,5 - 105,

4. OueHnTE OTHOCHTEJLHYIO NOrPElIHOCTE HPpHOIMKeHN;
a) 7,666 = 7,6; 6) 7,666 = 7,67;
8) 6,97 - 1010~ 6,9 - 1010, r) 8,795 - 1077~ 8,80 - 1077,

III eapuarm

1. HaligzTe npubamxenne yucaa 0,092698 ¢ rourmocrnio:
a) A0 BTOPOTO Pa3psaa Mocie 3anATOM ¢ HeAOCTATKOM;
0) Ko TPETHErO PA3pPAIa MOCAe 3AIATOR ¢ H3OLITKOM;
B) A0 9ETBEPTOrO Paspsaaa Mocse 3amaToM.
2, Oxpyranre uncao 0,092698 ¢ T1oUHOCTRIO!
a) Ao ABYX 3HAUAINHX HudD;
6) A0 Tpex SHAuUaUIAX Hubp;
B) A0 YeTHIpeX zHauAIMX Iadp.
3. Haiipure abCOoNMKOTHYIO NOTPEITHOCT NPHGIHIKEHN S
a) 4,57869 =~ 4,57; 6) 0,004417 = 0,0044;
B) 6,954 - 108~ 7,0 - 109; r) 3,461 - 1077 =~ 3,47 - 107",
4, QUeHHTE OTHOCHTEABHYIO HOTPEINHOCTE NPHGIMKeHMS:
a) 4,888 = 4,8; 6) 9,888 = 9,89;
B) 5,69 - 1010 = 5,8 - 1010, r) 4,609 - 107 = 4,70+ 1077,

IV sapuanm

1. Haiiaute nputnmxenue upcaa 0,026497 ¢ TounocThiO:
) ;o BTOPOTO paspaia Iocje 3anATol ¢ HEJOCTATKOM;
0) A0 TpeTnero PAspAAA MOCKe 3aNAToH ¢ HIDBITKOM;
B) HO 4eTBEepTOro paspajsa mocje 3aldaToH.
2. OxpyrauTe umchao 0,026497 ¢ TounocThIO:
a) Ao ABYX 3HAMYAINMX OHQPP;
0) A0 Tpex sHavamux OnuGp;
B) A0 YeTHIpeX 3HAMAINX mudp.
3. HajizuTe abCOATHYIO NOTPEIHHOCTE OPHOIMKEHNA:
a) 9,45976 = 9,45; 6) 0,007436 = 0,0074;
B) 8,343 - 108=8,35 - 10°8; r) 4,965 - 107 = 5,0 - 107.
4. OneHATE OTHOCHTEABHYIO NOTPEITHOCTh OPHGIHKeHAN:
a) 6,798 = 6,7; G) 6,798 = 6,80;
B) 8,97 - 1010 = 8,9 - 1019, r) 8,598 - 1077 = 8,60 - 1077,
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C-32* NMpubnwxeHns Cymmbl, PO3HOCTH,
NPOM3BEAEHMUS U YACTHOTO YMCen

I sapuanm

OnerauTe abCoJOTHYIO TOrPEeIDHOCTh DIPHOAIMIKEHHOTO DABSHCTRA
1-2)x
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 =~ 25,6 + 11,9 + 3,8 + 5,3;
6) 25,568 + 11,96 + 3,81 + 5,32 = 25,6 + 12,0 + 3,8 + 5,3,
3. OneHnTEe OTHOCHUTENLHYIO IOrpemIHocTh NIPHOIMKeHHOTO pa-
BeHCTEA:
a) 1,47+ 5,17 =1,56-5,1;
6) 6,(76) : 2,4(5) = 6,8 : 2,5.

II gsapuanm

On.eng're abcoMTAYIO NOrpelIHoOCTh DPHGANIKeHHOrO PABEHCTBA
{1-2):
1. a) 23,362 + 5,9702 = 23,3 + 5,9;

6) 0,63704 — 0,03597 =~ 0,564 — 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. OmeHuTEe OTHOCHTEABHYIO NOrPENIHOCTh NPUGAMMKEHHOr0 pa:
BEeHCTBA:

a) 2,(37) - 2,5(8) = 2,4 - 2,6;
6) 7,(62) : 1,(T) = 7,6 : 1,8.

IIT eapuanm

OneHuTe adCOMMTHYIO NOrPEITHOCTE DPHGIHKEeHHOrO PABEHCTEA
(1-2)
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 + 5,617 + 29,92 = 27,5 + 8,7 + 5,5 + 29.9;
6) 27,59 + 8,76 + 5,517 + 29,92 = 27,6 + 8,8 + 5,56 + 29,0,

3. OneHATE OTHOCHTEJBHYIO NOrPENIHOCTL OPHOIHMKEHHOIO pa-
BEHCTEA:

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 eapuanm
Ginené{;'e a6CconIoTrayIo IOrpenIHOCTs NPUGIMKEHHOT0 PaBSHCTRA
{1-2)
1. a) 33,095 + 7,3297 = 33,0 + 7,3;
6) 0,49808 - 0,07057 = 0,50 - 0,07.

2.2) 43,67 + 15,93 + 6,51 + 7,89 =~ 43,6 + 15,9 + 6,5 + 7,8
0) 43,67 + 15,93 + 6,51 + 7,89 =~ 43,7+ 15,9+ 6,56 + 7,9

3. Ouennre OTHOCATENLHYI) MOrPEIIHOCTL NPHGIMIKEHHOTO pa-
BEHCTRA
a) 1,(36) - 5,5(6) ~ 1,4 - 5,6;
6) 9,(76) : 2,(83) = 9,8 : 2,8.
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pazgaen Il

KoHTponbHbie pa6oThl

K-1 I sapuanm
1. Pemnnre HepaBeHCTBO:

a) 3x — 5> 4x — 2 6) x(x — 3) < (x — 2)}x — 1);

8) 22 + 4x > (x + 2)2,
2. PemuTe cucreMy HEPABEHCTB!:

) Sx+15>0, 6) 2x+3>x -1,
2x-5<0; x+5<0,

3. Peimnure HepaBeHCTRO:

a) x2-6x+5<0;6)x2+2x+2>0;8) x2—-8x + 16 > 0.
4. Hajiaure HAMMeHbIOee [eJOe peIIeHNEe HepPABeHCTBa
%-’C -3>3x- -;", YAOBJIETBOPAKINEE HePaBEHCTRY x2 < 15,
5% Pemure HePABCHCTEO!

4 . _ _
a)(JE-JB)x>J§+J5, 6) (10 — 2421)x > 7 - /3.

6% IIpu kaKoM 3HaYeHHM IapaMeTpa 4 HepDABEHCTBO axZ -
- (8 + 2a%)x + 16a > 0 "e mMeer pernenwmit?

T%YrobL BLHOJMHUTE 3aJaHHAEe B CPOX, TOKADE A0MMeH 00TauH-
sarTh Mo 25 geraneit B Aens. OKHAKO OH o0TaYMBAA B JeHL Hi
10 geraneit Gonplie 1 IOYroMYy 3a 2 AHA OO CPOXKA OOTOUH HE
50 netaneit 6oakine, yeMm TpeboBanock, Cronbko geTane Tpe
GoBanoce OOTOUNTE MO MAAHY?

K-1 II eapuanm
1. Pelmnnre HepaBesacTso;

a) 2x-3>3x+1; 0) x(x+ 2) > (x+ 3)(x—1);

B) x2 — 4x > (x — 2)2
2. PemmuTe cUCTEMY HEPABEHCTB!:

) 3x+12> 0, 6) 3x+2>2x -3,
2x -3 <0 x-5>0.

3. PemnnTe HepaBeHCTBO:

a) x2-2x-83>0;6) x2+4x+5<0;8) x2-6x+9>0.

4. Hafizure Hanboaboiee Oesoe peOIeHHe HEPABEHCTBA

%x - 2<2x - % , VAOBJETBOPAIOINEe HepaseHCTRY 42 < 12,
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9% Peminre HepaBeHcTeo:
D (2-VB)x< i 0 -2410)x> B2,

6%IIpm kakoM 3HaYeHMH TApAMeTpA 4 HepDAaBEHCTBO a4x2 —
- (12 + 3a?)x + 36a > 0 He UMeeT peimeHMt?

7% Uro0El BEIMOJIHKTE 38JaHUE B CPOK, TOKADL JOJIKEH o0TavYH-
BaTh o0 20 geTaseit B genn. Oanaxo on of6Tauupan B AeHb Ha
8 aeraneit Gonploe, H DoaTOMY 3a 5 AHEH A0 cpoXa eMy oCTa-
nock obrounts 20 perarneit. Cxoabko meraineii TpeGopanoch
odrounTe Mo NNaHy?

K-1 IIT sapuanm

1, PeminTe HEepaBEeHCTBO:
aTx—-9<13x + 1; 0) x(x + 2) < (x + 5Xx — 3);
B) 4x2 — 12x < (2x — 3)2.

2. PemmaTe ccTEMYy HEPABEHCTB:

5x+12>0, 6) 6x+H<Hx+ 7,
) 3x-4 <0 2x+3<0,
3. Pemmnte HEpaBeHCTRO!
a)x2-2x -8 <0 6) 4x2 + 12x + 10 > 0;

B) x2 + 10x + 25 > 0,
4, Haitanre HavMeHbIIee Dejoe pelleHNe HepaBeHCTBA

-g-x -1>x- %, VIAOBAETBOPAIOIIee HepaBeHCTBY x2 < 17,
§*PeminTe HEpPaBeHCTBO:

8) (V2 + T )x > —ﬁf—ﬁ: 6) (13 — 2422 )x > V11 - 2.

6% Ilpu xakoM 3HAUeHWHN HApAMeTpA @ HePABEHCTBO ax2 —

- (18 + 2a%)x + 36a > 0 He MMeeT pelneHmiT?

7% TypucTe BHIONH H3 NYHKTA A B nyHKT B. Ecam onu 6yayr
npoxoauTk mo 40 XM B AeHL, TO NPHAYT B IYHXKT B B HaMme-
yeHHHI cpok, A ecan 6yayT OIpoXofuThL 0o 45 KM B AeHb, TO
3a 2 gHS A0 HAMEUEHHOTO CPOKA UM ocraHercHd mpoitru 40 kM
ao myakra B. Hafinute paccToddame OT OIYHKTA A A0 OVHK-
ra B.

K-1 IV eapuanm
1. Peunite HepapeHCTBO:
a)6x—T>12x + 2; 0) x(x — 2} < (x + 2x — 4);
B) 9x2 — 12x < (3x — 2)2
2. PemmATe cHCTEMy HEpPABEHCTB:
Tx+8=>10, 6 Bx+T<4x+ 8,
8) 12x -7 <0; ) 12x +7 <o,
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3. Penmnure HepaBeHCTERO:
a) x2+2x - 8> 0 6) 9x2 + 12x + 5 < 0;
B) x2+ 12x + 36 > 0.
4. Haiiaure mnwaumboapimee negoe pPelmeHHMe HEDPABCHCTEA

%x -l<x- %, YIOBJETBOpAINee HepaBeHCTRY X2 < 18,

5% Pemnre HepaBeHCTBO:

8) (V3 + VT )x < ﬁ; 6) (11 — 2424 )x > VB -3,

6% IIpn KaxKoM 3HAYeHHH NapaMeTpa G HEPaBeHCTBO 4x° -
- (20 +5a2)x + 100a > 0 He mMeeT pemeHniA?

7% TypucTsl BRIINAH M3 OYHKTA A B nyHkT B. Ecan oan Gyayr
npoxoautk no 40 KM B AeHb, TO OPHUAYT B ONYHKT B B Hame
YyeHHEIH cpoK. A ecan OyAyT OpoxoauTes no 35 KM B AeHb, T0
3a JeHb A0 HAMEUeHHOro CPOKa MM OcTaHeTcd ODpoiTH 75 KM
po oyuakra B. HafiagnTe paccroanne MexxIy OYHKTaAMH A u B.

K-2 I eapuarnm
Pemure nepapencreo (1-2):
1.a) (x — 3)(x — 4)x — 5) < 0; 6) (22 + 2x)(4x — 2) > 0,

2. a) >0; 6) 3:_*21 <1; B) “i;llﬁ <0.

(x+3)}x—-2)>0,

(x+4x-3)<0.

4, Halinnre Bce pellleHHS CHCTEMB! HOPABEHCTH
{(x -3)x-1)>0,

x-5
x+3

3. Peltnre cHCTeMY HePABEHCTE {

x>2,
VAORIETEOPAIOIINE HEPABEHCTERY [x| < 4.

2 3
+* - -
5% PelmnuTe HepaBeHCTBO Pt Ak v +1<0

6%, Ina awboro aucpa x € B poxaxnre cupaBeAsINBOCTE Hepa:
BEHCTBA:
a) x2— 16x + 69 > 0;
6) x2+ 4x + 5 2 2|x + 2|, maitanTe 3HAUEHUS X, OPH KOTODHX
JleBasd YacTh HepaBeHCTBA PABHA NPABOM;

2rBr+6 2
+ 20 i .
B) 3 Z 162110 » HANOHTE 3HAYCHHA X, OPH Ko

TODEIX JIeBAA YaCTh HEPABEHCTBA PABHA IIPABOIL.

7* Karep npouten 18 kKM nmo TedeAuo pekn A 24 KM OpPOTHE Te-
YeHns, J4TPATHE HA Bech OyThL 3 4. Haifiaure cropocTh Te-
YeHHA PeKH, ecJH coOGCTBeHHAA CKOpPOCTHL KaTepa pas-
Aa 15 xm/q.
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K-2 II eapuanm

Pemure wepasercreo (1-2):
1.a) (x — 2)(x — 3x — 4) > 0; 6) (x2+ 3x)(2x — 1) < 0.

— — 2_
2.a);+‘;<0; 533;'=_1“>2; n);;;o.

(x+1)(x-3)<0,
3. Pemrure cucreMy HepaBeHCTB (x-1)x-2)>0

4, HaliauTe Bce PElICHAS CHCTEMbI HEPABEHCTB
{(x -(x-5)<0,
x>2,
YAOBJIETROPAIOINME HepaBeHCTBY |x| € 8.

4 ]
* PellliTe HepaseHeT - +3<0,
o Pe ¢ HePABEHCTBO Gref 3nsl

6* lna moGoro ancna x € B goxkakuare cnpaBeJJIHBOCTE Hepa-
BEHCTHRA
a) x2- 12x + 39 > 0;
6) x2+ 6x + 10 > 2|x + 3|, uadigure 3HAYEHHMA X, IPH KOTO-
PHIX JIeBad 9aCTh HEPABEHCTBA DABHA NPABOI;
5) P+4x+1 + 2

2 Lrdx+5

PHIX NeBAas YaCTh HEPABEHCTEA PABHA IPABOI.

™ Karep mpoimen 9 KM Oo TeueHHIO pPeKM H 21 KM npoTHB
TeUeHNs, 3ATPATHE Ha Beckh OyTh 2 u, Ha#fignre CKOpOCTH
TeUeHHA peKH, ecqH cofcTBeHHadA CKOPOCThE KaTepa pas-
Ha 16 xM/4.

2 (), HaliANTe 3HAYCHUA X, UPH KOTO-

K-2 IIT eapuanm

Peminre HepaBeHCTBO (1—-2):
l.a) (x + 3)(x — 4)(x + 5) > 0; 6) (x2— 2x)(6x + 3) < 0.

2 a) Z+5 g, 8x-1_ 1. -4

2) x—3{0’ %) x+2>1’ B) x+4 <0.

. (x+5)2x - 5)> 0,
 Pemmre cucTeMy HEPABERCTE | 4 )3y _10) <0,

4, Hajigure BCe pellieHnAd CHCTEMLI HOPARCHCTE
{(x +6)(x—5) >0,
x>0,
YIOBJIeTBOpPAIONIHe HepageHcTRY x| < 6.

8 10
" - -3<0.
5*. PeiminTe HepaBeHCTBO @r-37 2x-3
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6% Hna moboro unciaa x € B AokaMuTe cOpABEIJIHBOCTE Hepa-

BEeHCTBA:
a) x2+ Bx + 7> 0;
6) x2 — 8x + 17 > 2|x — 4|, mafizure 3HaUenna x, NPH KOTO-
PHIX JIeBAA YACTh HEPAREHCTEA PABHA HPAROMH;
5) —6x &

& 22 —6x+10
PHIX JIeBAA YACTh HEPABEHCTEA PABHA HOPABOMH.

7% MoropHuas Jroaka Opoinnia no TreyeHuo pexr 10 KM, a npoTus
Teyenusa 15 kM, saTpaTus Ha Beck OyTh 3 u 20 muu. Hafiau-
Te cOOCTBEHHYIO CKOPOCTh MOTOPHOR JOOKH, eCJaH CRODOCTH
TeyeHHA PABHA 3 KM/4.

# 0, mafigure 3HAYEHMA X, OPH KOTO-

K-2 IV eapuanm

Pemnre nepasencTro (1-2):
1.a) (x + 2)(x + 3)(x—4) <O 6) (2 — 3x)4x + 2) 2 0.
2.2) £2450; ) tlap g €3 <o
(2x+1)(x-4)<0,
(3x —1Xx -3)=0.
4, HaitguTe BCe pelieHAA CHCTEMbI HEPABEHCTE
{(x—ﬁ)(x+5)€0,
x>0,
YAOBIETBOPAIOIINE HepaBeHCTRY |x| < 5.

3. Pemnre cucTeMy HepABEHCTB [

25 30
% - - 7 g 00
5% Permure HepaBeHCTBO @x+37 2c+38

6%, Ina moboro uncaa x € B goxkamuTe cOoOpaseJIHBOCTEL HEpa-
BEHCTBA:
a)x2+ Tx + 13 > 03
6) x2 — 10x + 26 > 2|x — 5|, HaiianTe 3HaTCHNA X, IPK KOT0-
PBIX jJesad 4ACTh HEPABEHCTBA PABHA OPABOIL;

) Y -4x-6 5

5 X -4x+5
PHIX JieBad HacTh HePABCHCTBA PABHA NpPABOLL.

T* MoropHad J0AKa OpoIlaa 1o TeugHUIO PerH 16 kM, a mporus
Tegenusa 6 KM, sarpaTus Ha Bech nyrTe 1 u 30 Mmun. Hafigure
cOBCTBEHHYIO CKOPOCTE MOTOPHOM JOAKH, €CJH CKOPOCTh Te
qJeHrA PABHA 2 KM/u4,

B 2 0, HaliAnTe 3HAYERHA X, OPH KOTO-

K-3 I eapuanm

1. Ilocrpoiire rpadmnk dyaxuunm y = x2, Isngerca aun 21a Hynx-
nug geraoit man mHeweruwoit? Ilpmuagaexar aum rpadury

dyarkouu y = x rouxu A(-5; 125), B(4; 64), C(-3; -27)?
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2. Onpefenare, MeXAY KAKNMHA COCeAHMMM HATYDPAJLHBIMHI

YHCAAMM 3aKJII0UeHO uuenao 3144,
3. CpaBHnTE UMCHAS

a) 40,98 u 1; 6) $1,01 u 1; =) 31,99 = 40,99; r) 43 » ¥4,

4. Buuncamre:
95 - V16: 6) 2+ 3273 ) 4 - 416 1y 45 427; ) Y2

5% BoiHecHUTe MHOMHTEID H3-TI0A 3HAKA KOPHA:

a) ¥81; 6) ¥32a*, ecoim a > 0; B) $128x°, ecsm x < 0.
6% Pemrute ypasHeHHE (i’/;— -‘\’/E)(W + ¥ox + Q/Z)= \/; + 4.

7% Ilpe GPUTaABl NDH COBMECTHOM pafoTe MOTYT BBINOJHUTE 38-
marue 3a 15 pHelt. 3a ckoApKO AHell Morjga OBl BHIMOJMHHTE
3TO 3aJaHHe Ka)xpada OpUraja B OTAEIBHOCTH, €CJIH OEPBOH
6purage Ha BHINOJHEHHE BCEro 3aiaAaua norpebyerca Ha
40 aneit Gonpre, yeM BTOPOM?

K-3 11 eapuaxm

1. ocTpoiiTe rpadux dyaxonn y = x%. fsnserca 1u ata pynx-
pHa 4deTHo# Mau HeuerHoM? IIpuHagnexkar aum rpapuxy

dyurnmm y = x? rouxn A(-3; 81), B(—5; 125), C(2; 16)?
2. Onpemenure, MeXAY KaKHMH COCeIHHUMH HATYPAJbHBIMH
YHCIAME SAKJIOUEHO yHncao 3260.

3. CpasanTe uncna:

a) 41,02 = 1; 6) /0,97 u 1; 8) 30,98 n 41,98; r) ¥4 u ¥5.

4. BeraucanTe:
3
93 - V25; )5+ ¥8; 3 - ¥BL; n ¥2-Y5; m) .
5% BrInecHTe MHOYKHTEJE HM3-MOf 3HAKA KODHH:

a) ¥54; 6) ¥48a*, ecama < 0; ») $1922°, ecom x > 0.

6* PemnuTe ypapHeHne
@z + 2= - ox + Y-8 - Jx.

7% Ilpu copMecTHOll paboTe ABYX TpPYD MOXMHO HANOJHHUTE Dac-
ceii 3a 18 MuH. 3a cKOABKO MHHYT MOYXHO HaNoOJHNTE Gac-
ceiie yeped RasKAYI0 TPyOY B OTAEILHOCTH, €CJAM 4Yeped mep-
BY10 Tpy0y MOMKHO HADOXHHTL Gaccelin ma 15 mum Gmcrpee,
yeM yepes BTOPYIO?
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K-3 III sapuanm

1. Tocrpoiite rpaduk byaxumn y = x5, fAsaaerca in sra GynK-
una verHoll mam Heuernoli? Ilpmmagresxar au rpaduxy

dyaKLEn y = x° Toukn A(-3; —243), B(2; 32), C(-2; 32)?
2. OnpepennaTe, MeRAY KAKUMH COCeTHEMH HATYPANBHEIMH
YHCJIAMH 3aKJI04eHo uncao 3501,
3. CpaBHHTe YNCHaA:

a) /0,999 u 1; 6) 1,002 u 1;
2) 40,997 5 41,001. 1) ¥4 = ¥3.

4. Briuvcianre:

a) 7T-81;6)4+ ¥ 64;8)9- ¥625;r) ¥1-464; ) %
5% BoiHecHTe MHOMKHTENb H3-NOA 3HAKA KODHA:

a) ¥250; 6) ¥80a’, ccnu @ > 0;  ») ¥2562°, ecnu x < 0.
6% Pemrnre ypasHeHne (%’/; - %XW + 2/.?;4— %—))=J; + 9.

7% Hee Opuraful UpH cOBMecTHOM pafoTe MOTYT BHIMOJHHTE 3a-
panme 3a 16 gueit. 3a cxoasko AHe# Moraa OH BHIIOJIHHTEL
3TO 3aAaHMe RKaKjad OpHUrafa B OTACNLHOCTH, e€CJH Iepsoi
OpHErage Ha BHIOOJHEHHE BCEro sajaHHUA OoTpebyercd Ha
24 puga Gonblme, yeM BTOpO?

K-3 IV eapuanm

1. Tlocrpoitre rpaduk QPyaROAN ¥ = x8, fABnaerca s ara Pyux-
nuA geraoit uau megernoit? Ilpunmagnesxkar jgm rpadury

dyakouu y = x% Touxu A(-2; -64), B(-3; 729), C(2; 64)?
2. OnpepennTe, MexAY KEKUMH COCEJHWUMH HATYDPATLHLIME

THCAAME 3AKJIIOUEHO IHCA0 Y514,
3. CpaBnnTe uMcia:

a) ;’/1,003 ul; 9) 2]0,998 ul;

2) 30,996 u {1,04; r) 5 u 46.
4. Buuncanre:

a) 6 —/64; 6) 5 + §-125; B) 8 — 4256;
r) ¥4-%16; A) —5355-

6% BriHecHTe MHOXKHTEND A3-N0K 3HAKA KODHA:

a) ¥243; 6) #160a*, ecin a < 0; ») $3202°, ecom x > 0,
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6% Pemunre ypasaenue (i’/;+ %/5)( ?f;— 3x + 39) = 15— Jx.

T*IIpu coBMecTHOM pabore aAByX TPYH MOMKHO HANOJHUTE Gac-
ceife 3a 24 MHH. 3a CKOJBKO MMHYT MOXXHO HATIOJHHTE Dac-
cefin depes KaKAVIO Tpy0y B OrJeJbHOCTH, ©CJHU Jeped nep-
BYIC TpyOy MOMHO Hanmoganre Oacceiin wa 20 MmH OmicTpee,
yeM 4eped BTOPYIO?

K-4 I eapuanm

1. Mana apudMernueckas nporpeccus —7; —5; .. .
a) Haligure ee rprEaanaTeiil aieH.
6) HajiapnTe cyMMY €€ NePBHIX WIECTHAAUATH IJICHOE.

2. Apubmernyeckas mporpeccma {a,} sagana ¢opmymoi n-ro
uieHa @, = T + 3n. Haitnure cyMMY €€ NepBRIX JBAAIATH tJje-
HOB,

3. Aensaerca nu uncno 28,4 urenom apudpmMerudeckoil mporpec-
c¥H, HepBHIl uNeH KOTOpoH paBen 3,2, a HATHIN pasen 4,87
Ecam za, 10 onpefesnre HOMEP 3TOTO WI€HA.

4. HaiianTe cyMMYy BceX HATYPAALHEIX YMCen, KPATHHX 4 ¥ He
npepocxoAamux 120,

5% Haiignre cyMMy TDPeTREr0 H TPHHAANATOrO WieHOB apudme-
TAYECKOH MPOrpPecCHH, €CJAN €€ BOChbMOH 4ieH paseH 25.

6% CroABKO mepBRX uwiaeHOB apubmMmermuecroil nporpeccmn
—6; ~5; ... HYMHO CIOMHTL, YTOOK NOJNYIHTHL B cymme —157

7%, Ipe TpyGul npu coBMecTHOH paGore manonrdwTt BacceilH 3a
18 mun. B apyro#t pas nepeasa Tpyba Hanoassasga Oacceitn
20 Muu, a Bropas rpyba —15 MuH, B OHA HATIOJHMJIH BECh
facceitH. 3a CKOABKO MEHYT MOMKHO HAIOJHUTL Oacceitn ge-
pes Rayavio TpyOy B OTACNBHOCTH?

K-4 II eapuanm

1, MTana apudmMernueckas nporpeccma —6; —3; ... .
a) HailtauTe ee yeThHIpHAAOATEHH WiIEH.
6) Haitante cyMMY €e NepPBHIX CeMHANIATH 4JI€HOR.

2. Apudpmeruyeckan mporpeccusa {a,} sagana ¢opmynoi n-ro
wiena a, = 9 + 2n. Haiizute cymMMy ee neppHIX ABAALATH IA-
TH 9JIEHOB.

8. flsnaerca nu yneao 21,4 aaenom apudmernyeckoit nporpec-
CHH, MEePBHH WieH KOTOpo# pasen 2,8, a mecrou pasen 4,37
Ecam za, TO oOopefeanATe HOMEP 3TOTO 1JI€HA,

4, HaliamTe cyMMy BCeX HATYPAABHBIX 9IHCEJ, KPATHRX § H He
npepocxopamux 150,
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H* HajiguTe cyMMy ueTEBEpPTOr0 H YeTHLIPHANUATOrO YJICHOB
apudMeTHIECKO HpOTrpPecCHH, eCJH ee JeBsaTHH dwieH pa-
BeH 24.

6% CRONBPKO HOEePBHIX 4YieHOB ApHPMeTHUYECKOH NOPOTpPeCcenH
=T7; —=6; ... HY’KHO CJIOMUTL, YTOOK IOJAYYHUTE B cyMMe —257

7% e OPHraAB NPH COBMECTHOH pafoTe BHINOAHKEIH 38JaHEE
sa 24 aua. Ecan Oum nepeas Gpmraia npopaborana HAX BH-
nonnenneM safauusa 10 gueif, a sropas — 45 gueit, 10 oin
BEINOJHEIH OB BCe 3afaHNe. 3a CKOJBKO JHe# Moria OL BH-
NOJHATE 3TO 3aJaHNe Kaxxaas GpUraga B OTAEJIBHOCTH?

K-4 III eapuanm

1. Raua apndpmernueckada oporpeccus —3,5; —3,2; ... .
a) Hafigure ee mecTHAAUATEHIR 4JieH.
6) Halianre cyMMY €€ IEePBHIX OAAHHAANATH YJIEHOB.

2. Apudmernueckas nporpeccma {a,} sagana Gopmyaod n-To
qanera @, = 7 — 3n. Hafiiure cymMy ee NepBBIX ABAAIATH Wie
HOR,

3. Asngerca au gucao 122,2 ywrenom apudmMeTHYeCcKOH npor
peccHy, NepBHI uJeH Koropoii paBed —3,2, a OATHIH pa-
BeH 4,47 Ecan ga, To onpefeanTe HOMED 3TOTO UIEHA.

4. Hajtaure cyMMy BCeX HATYPAABHEIX UMCe], KPATHHEX T U He
npeeocxoAammx 133,

5% Haitaure cyMMY TPeThero M CeMHANNATOrO WIEHOB apudMe-
THYECKOI IpOTpeccHH, ecJi ee JecAThlit uwieH pasexn 26.

6% CKONBKO HepBHIX UYWIEHOB apudMeTHUecKOH nporpeccus
—6,5; —6; .. HYXHO CHOMHUTL, YTOORI HOJYUHTL B CYMMe
—42,57

7% e TpyOGn npH coBMecTHo paboTe HamonHmaM GacceiiH 33
24 mun, B gpyroit pas nepsas tpyGa mamoguana Gacceiin
21 Mun, a sropas Tpyba — 28 MUH, U OHU HANOJHHJIHA BECh
GaccefiH. 38 CROJBKO MEHYT MOMCHO HANOJHHUTE Gacceiin ge
pes XasKAy1o Tpyoy B OTAeJBHOCTHT

K-4 IV sapuanm

1. Jara apudmernyeckaa nporpeccus —4,2; —3,5; . .
a) HaiiauTe ee nATHAROATHIA 4JeH.
6) Haiiaure cyMMYy ee IepBLIX ABEHAAUATH YUJIEHOB.
2. Apndmernveckan mporpeccus {a,} sagana dopmynoi n-ro

wirena @, = 9 — 2n. Haligure cyMMy ee mepPBEIX ABAANATH Nf-

TH YJIeHOB.

3. Asasgerca mu uneno 88,2 uneHoMm apuPMeTHIecKOM IPOrpec:
cHH, DepBrd wiew koropoil pasen —2,8, a mecroit pasexn 4,27
Ecnu ma, 10 onpeaesnTe HOMEDP 9TOrC 4IEHA.
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4, Haitigure cCYMMY BCeX HATYPAJLHBIX YHUCEN, KPATHHIX 8 U He
npepocxoaamux 192.

§* HaiizuTe cyMMY 4eTEEDPTOrO H BOCEMHARLUATOrO YieHOB apug-
METHYecKO# IpOrpeccHH, eClH € OAHHHANIATLIA WieH pa-
Ben 27.

6% CKONBKO MNEePBHX YWICHOB APAPMETHYECKOH NPOTpPeccHn
=5,5; —5; ... HYXHO CIOMKUTE, YTOBK NOAYIHTE B cyMmme —31,57

7% Ipe 6paraasl npm COBMECTHOH paboTe BHIOJIHUIN 3ajaHVe
3a 24 aua. Ecan 6nl mepeana O6puraga mpopaborana HAJ BH-
nonaenneM zagapua 30 Aueil, a sropas — 15 auel, To oHN
BHITMOJIHMIN OBl BCE 3aJaHMe. 3a CKOMLXO AHed morya Ob BEI-
OOJHHTH 3TO 3afaHNe Kaykaasa 6parafa B oTACABHOCTH?

K-5 I eapuaxm
1. Jara reoMeTpAyeckas NpPOrpeccud, OEPBHIE wnen Koropoil

paeeH —32, a 3HaMeHATeNL paBeH %

a) Hajtanre ee mecTol wieH.
6) Haliaznre cyMMYy €€ NEPBHX CEMH YICHOB.
2. B reoMeTpuyueCcKoi IPorpeccuu {@,} ¢ MONOKUTEIbHBIMHY WJIe-

HaM¥ @z = 7, ag = 28. Haliqure cyMMy NepPBHIX LOeCTH Wie-

HOPB 2TOH TpOTrpeccHH.
3. B reomerpudeckoli uporpeccuu {a } a4 = 15, a,; = 135. Haii-

AUTE @y
4. B reomerpuueckoit mporpeccuu {a,} a, = 12. Haitaure a, * ag4.

5% BnamenarenL reoMerpudecKoit mporpeccuu {b } paBeH %

Haiigure by
B by

6% BrruncanTte cyMMy 6ecRoOHeuHO YORIBAIOINEH reOMeTPHUIECKOHR
nporpeccuu 36; —18; ... .

7% IlyTEL OT cesa K ropoAy HAET CHAYAJIA POPH3OHTAJNLHO, A 38~
reM 8 ropy. BelocHmeaucT efeT Ha FOPH30HTANILHOM YUaCTKe
co cKopocrsio0 10 KM/u, B TOPY ¢O CKOPOCTEID 6 KM/u, ¢ ro-
pel — 12 xkM/4. BrlyucauTe paccTOAHHE OT CeJA OO0 TOpoasa,
€CJH HA NYTh B OJHOM HAIPABJ€HHH BeJOCHIIEIHCT TPATHT
4 4y, a B o0paTHOM HAIIDABJIEHNH — 3 .

K-5 II sapuanm

1. Jana reoMeTpuuecKad OpPOTpeccHd, OepPBHIA UYJeH KOTOPOit
paeeH —27, a SHaMeHATENE DaBeH %.

a) Hajiaure ee mwecrolt awien.
6) Haiipure cyMMy ee OePBEIX NATH IJeHOB.
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2. B reoMeTpudecKoil mporpeccn {a,} ¢ MOJOMUATENEHRMA e
HaAMH g, = 8, ¢, = 72. HaiijauTe CyMMy NePBLIX OATH YICHOB
aTo# mporpeccHy.

3. B reomerpudeckoit nporpeccuu {a,} a,,= 27, a,,= 108, Haii-
AATE Q.

4. B reomerpuueckoii nporpeccrn {a,} a; = 11. Haitaure ay- a;.

5% Buamenarens reomerpmueckod Hporpeccun {b,} pasen %.

H %t
aitguTe "k

6% BriumcanTe cymMmmy OeckoHeuHO yOmRIBawine#i reomerpruec-
Koif nporpeccun 45; —15; ...

7% IIyrs OT cesia K ropoay HAeT cHavala TOPH3OHTAJNLHO, 4 8a-
TeM 8 rOpy. Benocumeauncr efer Ha rOPH30HTANBHOM YI2CTKe
o cKopocTei0 12 KM/4, B TOPY CO CKODPOCTEIO 7 KM/4, C Io-
poi — 14 gM/q, Buaucaure paccroduue OT cena A0 ropogd,
€cJal HA TNyTE B OJHOM HAODPABJACHHUM BEJOCHIEAHUCT TPaTHT
3 4, a B ofpaTHOM HampasaeHn:m — 2 4,

K-5 III eapuanm
1. Jana reoMeTpauecKas NOpPOTPecCHd, NEPBHIA WieH KOTOpPOH

paBeH —32, a 3HAMEHATEJb PABEH —%.

a) HaitauTe ee mecrolt wren.
0) Haiigure cyMMy ee NepBRIX CEMH YJICHOB.

2. B reomerpuiecKoi nporpeccus {G,} ¢ NOJOMHTEIEHEIMH YIe-
HAMU @3 = 5, @y = 45. Hailignre cyMMy NepBbIX OATH YIEHOB

3Toll HpOrpeccHH.

3. B reomerpuueckoii nporpeccan {a,} a;, = 24, a4 = 54. Haif-
Aure 015-

4. B reomerpuueckoit mporpeccun {a,} ag = —13. Haiigure

a4 * a8l
5* 3uamenaTesb reomerpuveckoit nporpeccun {b,} pasen —%.

Haitgare 2%
#a b bro

6% Brraucaure cymMMy GecKOHeYHO YORIBAWINEH reoMeTpHYec-
KOH nmporpeccun 42; —8.4; ... .

7% Ilyre oT cesla K TOPOAY HAET CHAYAAA TOPH30HTAJNBHO, 4 38-
TeM B ropy. BeJIOCHIe HCT eeT HA TOPH3OHTAJIBHOM YUAaCTKe
co ckopocThio 10 KM/4, B ropy co cKopocTeio 6 KM/4, ¢ ro-
pel — 12 xmM/4. BoiuncanTe paccTodHmne OT cexa A0 ropois,
€CJIM HA NYTH B ONHOM HAIPARJIEHMH BEJOCHIETHACT TPATHT
5 4, a B ofpaTHOM HanpasieHuu — 3,5 4.
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K-5 IV eapuanm
1. lara reoMeTpHndYecKas Nporpeccud, NEPBBHIH WieH KOTOpoMH

paned —27, a sHAMeHATENE DABEH -—%.

2) Hafigure ee mecroit wieH,
6) Haligure cyMmy €e HepBHIX NATH 4J€HOB,

2. B reoMerprrdecKkoii Hporpeccuu {a,} ¢ NOJMOKHATE/LHEIMA TN~
HAME @y = 5, @, = 20, Haiiamre cyMMy OEPBHIX IIECTH de-

HOE 5TOM OporpeccHM.

3. B reomerpuueckoii mporpeccuwm {a,} a,5 = 18, a,; = 72. Haii-
anTe 4, .

4. B reomerpuyeckoii mporpeccnu {a,} a, = —14. Haiigure

a5 . ag.
3% 3uamenarenr reoMerpudecxoii nporpeccuu {b,} paBeH —%.

bs - bio
Haitgure B by

6% BeraueanTe cyMMy GeCKORETHO YORIBAIOMIEH reoMeTpHYECKOM
nporpecenn  50; —12.5; ... .

TtIIyTe OT cesa K ropoAy HAeT CHAYANA FOPH3CHTAJNLHO, & 3a-
TeM B ropy. Besocune ucT efeT Ha FOopH30OHTAJILHOM YYacTKe
€O CKOPOCTHLI0 8 KM/Y, B TODPY CO CKOPOCTRIO § KM/u4, ¢ TOPH
— 10 ¥M/y. Brgucanre paccTogare OT Cea A0 ropoja, eciiu
HA OyTh B OZHOM HANPARICHHH BeJOCHOETHCT TpaTHT
9 4, a B o0paTHOM HanpapjieHEHHA — 3,5 4.

K-é I eapuanm
kil
3
2. Yupoerure BHIpaKenne:

2) (1 —cosa)1+ coso)

sino
YACKAO;
6) sin (2x + o) + cos(x + ) + sin (—o) + cos (—a).

1. Bruneanre 2sin = + ctg %.

JJAA BceX O # ntk, rge kB — moboe mexoe

2
3. Nokamure PaBeHCTBO %— sina=1 gas Beex o # % +

+ 2rk, roe & — moboe Leyoe YHCIO,

4. Bruuncante tg o, ecam coso = —% " % <0< T

i* HoraxATe, 4TO AaA AWGOTO O COPAEEXIHBO HEpPABEHCTBO

-1< %sina + gcosa < 1.
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2sinc - 3cosa
3sino + 4cosix

7% B pancmoHaTe B OpOULIOM roay oTAbxaxu 1200 MmyxxumH K
senmuH, B »roM rofy uMCI0 MyKuMH YMeHBIHHJIOCHE Ha
10 %, a unciao meHmUH yeenmaunock Ha 20 % . B pesymsra-
Te ofINee YNCAO OTALIXAIONIHX VBEJAMYHAOCE HA T desonex.
CHOJBKO MYKIMH ¥ CKOJBKQ JKeHINH OTABXAN0 B NaHCHO-
HaTe B 3TOM roay?

6% Halianre aHagenne BEIPAKEHUA ,ecan tgo = 3.

K-6 II aapuanm
1. Brruncanre 2cos% - tg% .
2. ¥npocTuTe BLIpAKeHHe:
a) (1 -sina)}1 + sino)
cosd
Ienoe 4YHCIO;

6) sin{n + o) + cos(2n + o) — sin(—a) — cos(—q).

ONS BCEX O # % + nk, rge B — mxoBoe

3. JoxaxkuTe paBeHCTBO % —coso. = 1 gna scex o # 2rk,
roe k — moboe meaoe aucao.
4. BerupcanaTe ctg o, ecan sino = -% AT << %’-‘-.
5%, Nokaknute, uTe Aaa Jgioboro O cOpaBegINBO HePABEHCTBO
-1< %sina ~ 3eosa< L.

3sino — 4cosx
4gina + 5cosc
7%, Mo seIOpPOB B ropoackofl ayme sacemanm 50 gemyraros or
Aeyx napruid. [Tocne BRGOPOB YACHO JeIyTATOB HepBOH nap-
THH yBeauuuiaock Ha 20 % , yHcJI0 ZeTyTATOB BTOPOI mapTHR
yMerblmaock Ha 30 %, ofmee uMcao AenyraTor OT ITHX
ABYX naprili yMeHLINNIOCh Ha 5 uenosex. CROABKO AenyTa-
TOB OT RAKAOH N3 21UX mapTuil n3Gpano & TOPOACKYIO AVMY?

6%, HaitanTe sHa9eHNE BEIPAYKEHHA ,ecan tgo =5,

K-6 IIT eapuanm

1. Beruncante 2cos 3% + tg%.

4
2. ¥opocerure BEHIpasKeHHE:

1 i 2 n
a + 8in“e ga4 Beex oo * — + nk, rae & — mobHoe
)—gz—t Tl a o y TH me-

JI0€ YNCA0;
6) sin(-’zE -a) - cos(f'-zl‘- — o) + sin(—a) — cos(—0).
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1 + 1

-2 = 2tg20 s Beex
1-sino 1+ sina g A

3. JokamnTe paBeHCcTBO
R

2
4, Bruuncanre sin o, ecan tgo = J§ HR <0 < 3?".

o # = + nk, rae B — moboe meaoe YHUCIO.

5% lorakure, UTO AN JIIOGOTO O CHPAREAJHME0O HEPARCHCTEO

-1< %sina - %coaa <1,

3sino + dcoso.

Bsincgt — 3coso

7% B nmpomaoM roay BHOYCKHUEH ropoxa N moayguam 120 3o-
JOTHIX B cepeOpARKIX Mezaner. B sToM rogy 9HCao 30J0THIX
Menaneit ypeanunaock Ha 20 %, 8 umcno cepeSpaAHEIX Mena-
neli yMmenbmmioch Ha 20 % . B peayabTare oblee uncao me-
zanei yMeHsHuaAoch Ha 10. CKOMBEKO 30M0THIX ¥ CROJBKO Ce-
peﬁp:?!nm Mejaneit DOAYUIMIN BRINYCKHUKH ropoia N 8 aroM
TORY

6% HaiinuTe sHAYCHRE BHIPpAKEHUA » ecan tgo = 2.

K-6 IV aapuanwm

1. BrruncsnTe 2a:sin‘%’t + ctg%.
2. ¥opocTHTe BHIpasKeHHe:

a) a!tll? + cos?q ana Beex o %= nk, rae & — moboe Iemoe
YHCI0;
6) sin(%" ~ @) + cos (5 — &) + sin(-e) + cos (-a).

1 + 1
1-cosa 1+ coso

Bcex o * nk, roe & — a00oe mesoe UNCIO.

4, BeuncanTe cosq, ecau ctga = -3 u % <o < 2R,

3. HoxaskuTe PABEHCTBO -2 = 2ctglo ana

5%, Hoxaykurte, uTo ANA JN10O0TO O CIpPaBeJJMEBO HEPABEHCTBO

-1< %sina + -;-cosa < 1,

4sino+ 5cosa

3sino — 4cosx

7% B npoutroM roay B Asyx 6ubanmorekax 6wino 160 Teic. KHAT.
B »310M rofy 4umcia0 KHHT yBeJIMYMIOCH B IIepBOi OHMOanorexe
ga 20 %, a Bo propoii 6ubauorexe Ha 10 % . B pesyarstaTte 06-
mee THCA0 KHAT YBeJARuYnIoch Ha 21 Teic, CKOJILKO KHUT cTa-
JO B KKaol ombamorexe?

6% HaitanTe 3HAYeANE BHIPAXKEHHA , ecau tgo = 4,
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Mrorosmii TecT ANa CGMOKOHTPORS

I aapuanm

00a3amenvras Yacme'

1.

. PemrnTte ypasueAne %xz -12=0. 8

Tosap npm pacnpoxasxke yoenmam ma 20 %, mpm aTtoM om
crax crouTsk 680 p. CROJLKO CTOMI TOBAPR AC PACTPOIZAMHT

A. 136 p. B.816p. B.700p. T.8500p.

HajianiTe sHaYeHMEe BhIpa)XeHUA %;—:—:— npn a= -0,7 »
x=—0,3.
O1Ber.

. U3 dopryam %= % + % BHIpa3HTE NepeMeHHYIO b,

A b= _% B.b= -2 B.b=2"F€ Ir.b=_%

ate c-a ac a-c

Vnpoctrre Bepaxcerne (¢ + 2)(c — 8) — (¢ - 1)2.
Ac—-T7 B.c—-5 B.c+5 I.-3¢-7

. Yraxure BEIpaXkeHHe, paBHOe cremenn 23,

A 2k 23 B, g; B. -22:} T. (2%)3

¥r | 1y

A.2;-2 B.2 B.6;-6 TI.6

B 2 6oapmue xopobry m 3 ma-
JeHbENe KopoOKA mnomemaercs 4
38 kapanpameii, a B 3 Goapinne
KOpoOKE B 2 MaleHBKHe KOpod-
KN — 42 xapanpama. CKOJIBKO 1
Kapangameii & Qoasinoit m Ma-
JIeHbKOH KOpoOKax BmecTe? 2f lol o

OTBeT.
Heuonssya rpaduxm GyHEIUHK
y=x3uy= 2x + 4 (puc. 82), pe-
mmaTe ypapaesme x° — 2x — 4 = 0,
OTgert. Puc. 82

=]

e p——

Ry

[

1 cnonp3oBanHm 3agaHua U3 KH.: Anrebpa: c6. sagaEmii Ana nogro-

TOBKH K HTOroBoit arrecranpa B 9 waacce / JI. B. Kysmenoss,
C. B. Cysoposa, E. A. Byauvosra u gp. — M.: IIpoceemenne, 2006.
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9. Uz umcen -3, -2, -1, 0, 1, 2, 3 T
subepuTe BCe Te, NMPH KOTOPHX
3HAYeHHe BHpamenumsa 10x + 1
folbIme 3HAUYEHHA BHIPAXKEHHA
8x — 2.
A, -3; -2 B. -3; -2; -1
B.0;1;2;3 TI.-1;0:1:2:3

10. HapecTtHO, uTO @ > b. CpaBHHNTE
a-bub-a.
Ala-b>b—-a B.a-b<b-a A
B.a-b="b-a T. Jauabsix gaa lo 1
CpABHEeHHSA HeAOCTATOUHO

11, IlocnepopaTenbHOCTL 3adaHa Gop- Puc. 83

®y

_ 1y
Myso# ¢, = % Kaxoe u3 aHcen

He ABJAAeTCA YJeHOM 5TOf mocaegoBaTeNbHOCTH?
1 1 1 1
A, 3 B. 1 B. 5 T. 8
12. Ha pucynxe 83 msobpaxcen rpadpux dynxnmum y = —2x2 +
+ 4x + 6. BRupcanTe KOOPIAMHATHL TOUKH A.

OTtner.
Hono.uuume.nbﬁaa Hacmbs

13. Pemmute HepaBeHCTBO (—\/; - x)(x - 6\/2_5 +8)=0.
Oreer.

14. [Iea memexoaa BEHIOLTH OJHOBPEMEHHO HABCTpeuYy APYT ApPy-
I'Y U3 ABYX cea A u B, paccroanne MeskIay KOoTOpsIMH § xM.
Ilemexon, meamuii M3 cesa A, opumen B cejgo B uepes
54 MuH mocie BCTDEYH, a4 IOenlexof, WIeAIuni #H3 cexa B,
npuiesl B cejo A ueped 24 muH mocye Berpeun. Haiinure
pPaccTOdAHNMEe OT MeCcTa Berpedr 40 OaMKaMiIero ma 3Tux ce.

Oteer.

II aapuanm

Obs3ameavHgs Lacmo

1. Ieny Ha ToBAp HOBHICHAN HA 30 %, ONpM oTOM OH CTAJ CTO-
urh 780 p. CKOIBKO CTORJ TOBApP [0 MOAOPOIKAHNAT

A.234p. B.2600p. B.1014p. T.600p.

2. Haijigmre 3HAYeHWe BRIpAXKeHHHA npu ¢ =—0,4 u
x=-0,5.

OTper.

a+x
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3. Az popmynrm % = % — = BHIPABHTE NEPEeMeHHYIO .

be be b+e

A.a=m B.a=c_b

4, YnpoctuTe Bapaxenne (@ — 1)2— (a + 1Xa — 2).
A ~-3a-1 B.3~a B.3a+1 F.a+1
5. VxaskuTe BrIpaskeHHe, papHoe crenenn 2°7%,

A. 25— 2% B.g B.% I. 25— k

6. PenruTe ypaBHEHHE ixz -16=0.

A 2;-2 B. 2 B. 8; -8 r.s

B.a= b Ta=

be

b-¢

7. BykeT u3 TpeX THIJBOAHOB M ABYX vl R

Hapouccos ctouT 80 p., a OyKeT ua

Q0

ABYX TIOJBNAHOB H TpPeX HAapOHC-

coB — 70 p. CRONBKO CTOAT OANH

=]

TIOJBIIAH H OANH HApOHCC BMecTe?

OTBeT.

8. Ucnoapaya rpadpukn PYHKLAR
y=x3ny= —x+ 2 (puc. 84), pe-

muTe ypasHesne x8 + x — 2 = 0, 1

OTtser. _2_ﬂ ol 2
9. U3 upcen -3, -2,-1,0,1, 2, 3 BuI-

GepHuTe Bce Te, NPH KOTOPHIX 3HA-

yeHMe BHpa)KeAnd 3x — 1 MeHbIHe

""'lll--.___

SHAUEHHNA BHIpaXKeHHA Tx + 1.

A -3; -2 B. -3; -2; -1
B.0;1;2; 83 TI.-1;0;1;2;3 Buc. 84

10. UssecTHo, uro a < b. CpaBHNTE
a-bub—-a. ¥

A.a-b>b—-a B.a-b<b—-a

Al |

B.a-b=b-a T.auaex nia i)
CPABHEHHA HEZOCTATOYHO
11, IlocneposaTensHOCTL 3870aHa Gop-

1)

Mynoii ¢, = . Kaxoe m3 uucen

He ABAdeTCS WIeHOM 2TOM mocie-
J.I;OB&TEJILHOCTH?

- -1 -1 -
A.-1 B 3 B. 5 T.

é_
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12.Ha pucynxe 85 msobpayken rpabmnx dymxonm y = 2x2 —
- 4x — 6. BuuneauTe KOOPIWHATH TOYKH A.

Oreer.
ﬂOﬂOﬂHEmQ&b_HM Hacmb

13. Pemre HEpABEHCTBO (J; + x¥x — 5\/; +6)< 0.
Orxeer.

14. [Iga menmrexofa BRINLIH OJQHOBDEMeHHO HABCTPEUY APYT APY-
Iy 3 ABYX ced A u B, paccroanne Mexkay xoTopeMu 15 xMm.
IMemexon, meamuit ua ceda A, npuirel B ceno B uyepes
45 MHH nocie BCTPeYH, A HelleXorn, MeAmrHi# u3 ceaa B,
npamen B ceno A yepes 20 mun nocae Berpeun. Halinpre
PACCTOAHHE OT MECTA BCTpeuIM Ao Gumxaliniero M3 aTHX CeJl.

Otmer.
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OrBeTsl K KOHTPOALMBIM paboTam

K—1. I eapnanr. 1. a) (—oo; —3); 6) R; B) HeT pemmenuit. 2, a) (—3; 2,5);
6) Her pemrenuii. 3. a) (1; 5); 6) R; B) (—o0; 4)\J(4; +oo). 4. -3.

5. a) (~o0; —2); 6) [‘ﬁjﬁ

IT sapuanr. 1. a) (—o0; —4); 6) R; B) et pemenuit. 2. a) (—4; 1,5)
6) (5; +o0). 8. a) (—o0; —1)U(8; +00); 6) EReT pemeHHil; B) (—0; U

: +00}. 6. IIpr a = -2, 7. 300 geraneii.

W(3; +o0). 4. 3. 5. a) (—oe; —1); 6) [@, +00]. 6. Ilpu a = -2.
7. 300 geraneii.

III sapuanT. 1. a) (—%; + 00); 6) get pemrernnmii; B) B. 2. a) (—2,4; %}
6) (—oo; -1,5). 3. a) (-2; 4); 6) R; B) (—°0; —BYI(—5H; +oo). 4. 4.
5. a) (~1; +o 6) (Q:_ﬁ; +oo) 6. TIpu a = —3. 7. 400 K.

IV mapuanr, 1. a) (—oo; —1,5); 6) ner pemrenuii; B} R, 2. a) [—%; 3,5];
6) (—o0; —3,5). 3. a) (—o0; —4)\/(2; +o0); 6) meT pewrermil; B) (—o0; —6)V

U(—6; +0). 4. 4. 5. a) (—o0; —1); 6) ("g;‘@; +oo]. 6. Ilpu a = -2.

7. 320 kM.

K-2. 1 papuanrt. 1. a) (—o0; 3) v (4; 5); 6) [-2; 0] v [0,5; +o0).
2. a) (—o0; —3)(5; +o); 6) (-1,5; 2); B) (—o0; —4]JV(-1; 4]

3. [-4; -3)(2;3]. 4.[3; 4). 5. [‘g, 1]- 6.6)-1; -3;8)—2; 4. 7. 3 kM/u.

II sapuanr. 1. a) (2; 3)V(4; +°0); 6) (—oo; 3P [0; 0,5]. 2, a) (—1; 4}
6) (—o0; 1)\(2; +o0); B) [-3; —2)WV[3; +20). 3. (-1; 1]V[2; 3). 4. (2; 3]

5. I:-%; %] 6.6) -2; —4; B) -1; -3. 7. 2 xkM/u.
IT1 sBapuant. 1.a) (—5; —3)U(4; +o0); 6) (—o0; —0,5)V[0; 2]. 2, a) (-5; 3);
6) (—%0; —2)VU(1,5; +0); B) (—°°; —4)V{4}. 8. [-6; -5 (2,5: 3%]

1
4. [5; 6). 5. (-00; —E:I v [%i“”]. 6.6)3; 5:8)1; 6. 7. 9 xm/u,

IV papuaar. 1. a) (-oo: —-8)\V (-2; 4); B) I:—%; 0]U[3; +00),

2. a) (-90; —4)V(1; +o0); 6) (-2; —1); B) (—o0; —3)V{3}. 3. {‘%3 %} e
U[3;4). 4, (0; 5]. 5. (—o0; -4\ [—%; +°°]. 6.6)4; 6;8)0; 4. 7. 14 xna/u.
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K-3. I sapuanT. 1. ®yuKknus y = x° asnaerca HederHofi, Touxky B u C
aprHEAATEHRAT rpabnky sToll byERINH. 2. 5 < Y144 < 6. 3. a) M <
<1; 6) Y01 > 1;8) ¥199 > §099; r) 48 < 4. 4. 0) 11 6) -1
B)2;r)3; ;3. 5. a)3%3; 0) 2a ¥2; B) —2x %2, 6. 9. 7. 60 u 20 guel.
Il papuant. 1. Pyrknua y = x? apaserca werHoit, Toukn A u C npu-
HeZnexKAT rpaduRy ool dynrumu, 2, 6 < 3260 < 7. 3. a) §1.02 > 1;

6 Y097 < 1;8) o8 < #1.98; r) ¥4 > ¢5. 4. a)-2; 6) 3; 5) 0;

1 2; 1) 3. 5. a) 3%2; 6) 2a#3; B) 2x93. 6. 4. 7. 30 u 45 Mun.
I gapnanr. 1. Pysnus y = x® apnaerca ReverHoii, Toukn A u B

npuEagrexkaT rpadury srofi dyarmun. 2. 7< ¥501 < 8. 3. a) ﬂo,ggg <
<1;6) $1.002 > 1; B) 30997 < #1001; ) ¥1 > 3. 4. a) -2; 6) 0;
B} 4; r) 2; a) 4. 5. a) 5%2; o) 2a¥5; B) —2x ¥4. 6. 16. 7. 48 u 24 am=.
1V sapmanr. 1, dyuxmua y = x% apaserca yernoit, Touxu B u € npu-
Haanexar rpabuxy sroit dyuxmomn. 2. 8 < ¥514 < 9. 3. a) Y1008 >
>1; 6) 0098 < 1; 5) 30996 < ¥1.04; r) 35 > ¥6. 4. a) -2; 6) 0;
8) 4; 1) 4; 1) 5. 5. a) 3%¥0; 6) —24410; 8) 2495. 6. 9. 7. 40 u 60 Mu=.

K—4. 1 sapuanr, 1. a) 17; 6) 128. 2, T70. 3. Ma; 64. 4. 1860. 5. 50,

6.3 wau 10, 7. 30 u 45 mun,
II sapuanT. 1. a) 33; 6) 306. 2, 875. 8. Ia; 63. 4, 1950, 5. 48. 6. 5

uny 10, 7. 40 u 60 gueit,
II1 sapnanr. 1. a) 1; 6) —22, 2, —490, 3. Ta; 67. 4. 1330. 5. 52. 6. 10

win 17, 7. 42 u 56 Mur,

IV mapmanr. 1. a) 5,6; 6) —4,2. 2. —425. 3. 1la; 66. 4. 2400. 5. 54.
6.9 nnu 14. 7. 40 n 60 gHeit,

K-5. I sapnanr. 1. 2) —1; 6) —63,5. 2. 110%. 3. —45 unu 45. 4. 144.

5.4.6.24. 7.32 kM.
II sapmanr. 1. a) _%; 6) —40%. 2. 322%. 3. -54 wm 54. 4. 121. 5. 9.

8. 33%. 7. 26 xm.

III sapnanr. 1. a) 1; 6) —21%. 2, 67%. 3. —86 nau 36. 4. 169. 5. 4.

8. 35. 7. 38 kM.
IV BapnanT. 1. a) %; G) —20%. 2. 157,5. 3. —36 nau 36. 4. 196. 5. 9.

6. 40, 7. 31 kM.

K—6. 1 rapuanr. 1, ¥3 + 1. 2. a) sino; 6) 0. 4. —v3. 6. —1—%—- 7. 495
MyxunE ¥ T80 :KeRmuE.
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II sapnanT. 1. J§ -1. 2. a)cozsce; 6) 0. 4. JE 6. ;—; 7. 24 genyrara
oT nepBoif napTuu u 21 gemyraTt oT BTOpOil MAPTHH.

111 sapuasar. 1. J_ - '\/5 2.a)1;6)0. 4. —-‘g—g. 6. 170- 7. 42 gonormie
M 68 cepelprurnx mMeganeft.

IV papuanT. 1. J_ - \/E 2.a)1;6)0. 4. % 6. %1 7. 80 THIC. KHAT

B nepBoif 6ubnuorexe ¥ 121 Thic. KHHUT BO BTOPOH.

OTBeTH! K UTOrOBOMY TECTY

I sapunanT. Ofazameavran wacme. 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).

Honoxnumeavnan wacme. 13, {0} ' [4; 16]. 14. 2,4 xm.
II rapnant. O6g3ameavnas vacms, 1. T. 2, —%. 3.A.4 B.5,B.6.B.

7.30p.8.1.9.8B.10. B. 11. T, 12, (-1; 0).
Honoxnumeavnan vacme. 13, {0} V' [4; 9). 14. 6 xm.
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