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Mpeancnosune

OcHOBHAA LeNb NOco0HA — HOTNOIHHTE CHCTEMY YIpAKHeHHH
y9e0HHKA 38aJaHNAMH, NTOSBOJMAKIINUMH YIATEA OPraHNu30BaTh IH-
(depeHIIMPORAHHEYI0 M MHAUBHMAVAJILHYI0 pafoTy yuamiuxcs HA Beex
ITATIAX YPOKA.

JrpaxTnoeckHe MATEPHANEl COCTABJICHE! K KAaMA0N TeMe Kypca
anre6pH ¥ HAYAJ MATEMATHAYECKOrD AHAJH3A, & TAKME K OCHOBHEIM
TeMaM Kypca anreGpsl ocHOBRHON MKOAR, Bee npepioeHHbe B TOCO-
ony saganas cHaldxerw nufio OTBETAMH B KOHIE KHHT'H, THOO oTBEeTA-
MH, pEIIEeHMAMH MJH YKA3aHHAMH cpasy nocie X GOpMYJIHPORKH,

B xaxzoit rnaBe moco6nA COAEPINATCH:

1) amparTEMECKHE MATEPHANM K KAXI0MYy naparpaby yae6HHKA;

2) xoHTpOAbLHAS palorTa mo TeMe;

3) saAaHHA A4 [OATOTOBKH K 3K3aMeHy M0 H3yYaeMoH Teme
(OABMIMHECTBO A3 NPEAACKEHHHX 38A8HIH AABANOCH HA BHIIYCKHBIX
sK3aMeHaX B mKoaaxXx Poccum maymmas ¢ 1991 r.);

4) sanaHMA ANA HHETEPECYIOLIHXCA MATeMATHKOR (0AHA M3 Ie-
Ael 3THX 3ajaHWH — DOArOTOBKA K PeIIEeHHIO CAOKEHRIX 3ajaa4 EI'D).

Kaxxpawit maparpad nocofHA BEJIIOYAET:

1) cropaBoOdYHBIE CBEACHHA;

2) DpumepH M 380A9M ¢ DOAPOOHEIME pPeNICHUAMIL;

3) pasHOYpPORHEBBIe 38A8YM /AJA CAMOCTOATEABHOH pafoThl
B AEYX BADHAHTAX {KaXcIoe 3aaHNE HMEET YCIIOBEYIO AaNJIOBYIO OLIEH-
KY CTEIIeHH ero CAOMKHOCTH).

Martepuanul nocob0Ha MOrYT CAVIKHTE OCHOBHOR 4acThio yuelHo-
METOAMIECKOr0 KOMILIEKTa ¢ ajdrepe H HAYAJAM MATEMATHYECKOIO
aHAAR3a AaH yiamuxca 10—11 raaccor:

* o0meoGpas’opaTeIbHKX;

¢ I'YMAHHTAPERIX;

*¢ ¢ eCTEeCTBEHHO-HAYUHBIM, TeXHHUECKHM H MATEMATHYECKHM
YRJIIOHOM, B KOTOPHIX MATEMATAHRA H3y4aeTca B olbéMe mo 6 uqacos
B HemeJIo.

Henoaraya 0aNI0BYIO OHEHKY 3aJaHHNA, YUHTENE MOMKET:

* OpPraEN30BaTE «IlaBHYIo» anhdbepenomanuio ofyueHna Ma-
reMaTHKE: B 34BMCHMOCTH OT KAYeCTBA YVCBOEHHA TEMH KWKAOMY
JIRIIEMYCA TpPEeoNaraTh KOHKDETHHH OanJoBHI AHAIA30H BEHIIOJN-
iAgeMBEIX 3aaHW#, IOMOrad IOCTEIIeHHO IIOAHMMAThH YPOBEHB CEOHX
MATEeMATHYECKHX 3HAHMH WM YMeHHIl;

* NpeAJIO¥KATE PA3HOOOpABHEE BHIK TACTHYHO CAMOCTOATENb-
IEIX, CAMOCTOATEABHEIX M NPOBEPOUHLIX paloT, HAOpUMep OPEANIO-
KHTb BHOOJHHATE Soapmuil o0 béM 3aaHAH PABHON CTEIICHH CAOMHO-
'TH ¥ YKa3aTh, CKOJABKO GaloB HYKHO HAGDATL ANA NOJAYVIeHHA Tol
1mu BHOW oneHKw (3, 4 nam 5).
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ChnesyeT 3aMeTHTh, 4TO 00A3ATE/ILHOMY YPOBHIO 3HAHHM H yMe-
HHIt COOTBETCTBYIOT 3aaHUHA, OLEHEHHEIE B T0COOHM B OCHOBHOM Gai-
aamu 1, 2, 3, 4. Yuamuecd, npereHAYIINE HA OTIHYHYIO OIEHKY,
OONMMAHB CIPARIATECA ¢ JIAJAHHAMH, OUEeHEHHMMH B 6—7 Gannos.

KoaTponsHbe¢ padoThl II0 TEMAM COCTOAT M3 ABYX dacTeil, Bri-
MOJHeHHe nepBoit yacTH paBoTwl (10 YepTHI} MOSBOJAAET YUAIIEMYCS
nonyuuTh oneHky 3. dna monyueHus oueHKHN 4 yuaminiica goaxeH
COpPaBUTRCH ¢ NMepRoll vaeTh0 PaGoTH M BEPHO PEulHTh OHY N3 3akad
BTOpOM 4YacTH (3a qepToii). YTodW HONAYIHTL OLEHKY 5, MIOMHMO BEHI-
NOJIHEHHuA IepBoii dacTH pafoTsl, yuauHuiicH AOJKeH DEIINTHE HE Me-
Hee ZBYX JIOOEIX 3afaHWit U3 BTopoit wacTH paboTH.

PacmojonceHne MaTepnaia B mocobnu cooTBeTeTEYET YuelHHKY
anreGpH H HAYAJ MATEMATHYECKOI'O AHaanaa asropoB III. A. Asammo-
Ba B ap. {2010 r. ¥ Docaenyonine rogsl magaHuA). OgHaxo comep-
JKAHHE W CTPYKTYpa INOCcOGHHA TIO3BOJAIOT ¢ YCHeXOM HCHOJNB3OBATH
ero ¥ opu pafore o APYrHM yIe6HHKAM.



MaTtepuan Oons nNoBTOpeHUs
Kypca anreGpbl 7—9 xnaccos

Ob6wme TeopeTUueckue cBeaeHUn

1. OfozHaYveHMA KIACCOB YMCEN:

N — MHOMeCTBRO HATYPAJALHRIX uncell; Z — MHOMECTBO HEeJRIX
THceN; ) — MHOMKECTBO pPANHOHANLHHX uHcen; R — MHoMecTBO
AeHCTEUTENEHEIYX YHCEH.

2. UncnoBsie NpOMeXYTKH:

1) orpesok [a; ] — MHoKecTBO UHCeN X, YAOBJETEOPAIOIIHX
BepapeHCTRAM @ S X < b, rae a < b;

2) unTepRan (a; b) — MHOMKECTBO UHCEN X, YAOBJETBOPAIIIAX
HEpABRHCTRAM Z < X < b, re a < b;

d) monyunreprpan [a; b} — MHOKECTBO YEcen X, YAOBASTBODHIO-
O¥X HEPABEHCTBAM @ < X < b, rae a < b; nosgyuntepran (a; b] — MHO-
ECTBO YHCEN X, YAOBJETBODAKIOMX HEPABEHCTBAM a4 < x % b, rae
a<b;

4) IyY — MHOMCECTBO YMCEN X, YAOBJETBOPANIIHX OJHOMY H3
HEPABEHCTE X < a4, X >4, XS4, X2 4, roe @ — HeKOTOpoe THCIO.

8. CramnapTHEIl BHA YMCAA — SAOECH YHCIA B BHAe a - 107,
rie1<|a|< 10, n € Z, a — MaBETHCCa THCAA, I — TMOPAAOK UHCIA.

4. PopMyasl COKPALLEHHOTO YMHOMCHNA:

(@a+8¥=a2+2ab+ b2 (a-bF=a-2ab+ b
ad-b=(a-b(a+b) (a+b)®=a®+3a+ 3ab®+ b3
(@a—bF=a%—3a%h+ 3ab2-b% a®+b03=(a+b)(a®—-ab+b?),

a® - b= (a - b)(a®+ab+ b

5. ¥YpaBHeHNe ¢ OJHHM HeM3BeCTHEIM — BTO PABEHCTBO, COREp-
Mamee HeHAIBECTHO® YUHCIO, 00o3HAUeHHOE OYKBOIl.

KopeHs YpaBHeHMA — 3HaAuYeHHE HEH3BeCTHOrD, HOpH KOTOpOM
ypaBEeHHE 00pAINaeTCH B BEDHOE YHACJIOBOE PABEHCTBO.

PempTe ypaBHEHHE — 3T0 3HAYMT HANTH BCe €ro KOPHM MAH
YCTAHORHMTE, 4TO HX HET.

6. Ymucaosoe HepareHCTBO @ > b (@ < b} 03HAUAET, UTQ PASHOCTHL
¢ — b nonoxuTensHa (oTpumaTenpHA); ecan a > b, 1o b < a. Heerpo-
TOe HEPABEHCTBO & = b oaHavaeT, uTo iim ¢ > b, vam a = 5.

CsolicTBa HECTDOTHX HEDABEHCTB TAKHE Ke, KAK W CBOHCTBa
CTPOTHX HEPABEHCTB:

1)ecmua>bub>c, Toa>c;

2Yecra>b, Toa+c>b+cna—-c>b-c gna mobore ¢
(mofoe wHCIO MOMHO IEpPEHECTH H3 OJHOH YacTH HEPABEHCTBA
B APYTYI0, H3MEHHB ero 3HAXK HA OPOTHBOIOJOMKHEIN);
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3N ecmmazb, o ac>bec wn %:v% mpr ¢ >0, ac<bc u %<2

Lx]

npu ¢ < 0
Hecma>bue>d, roa+e>b+d;
5) eciu a>b,c>d n a, b, ¢, d — NoJoMHTENLHEIE TNCHA, TO
ac > bd;
6)ecrna>bz0, Toa">b", raene N. 5
+

&
Cpennee apudMeTHYecKoe YHceI @ ¥ b — quACIO 7"

Cpennee reoMeTpIecK0e HEOTPHIATENBHEIX THCeN @ 1 b — dwHe-

o Jab. c+ b
Ecmmaz20,020, 10 2 2 Jab.

7. HepaBeRCTEO C OAHHM HEH3IBECTHBIM — 3TO HEepPABEeHCTEBO,
cofleprKaniee HeHabeCTHOE YHCI0, 0603HAUYEHHOe GYKBOIl.

Pemenyne HepaBeHCTBA ¢ OAHMM HEeM3BECTHEIM — 3T0 SHAUEHHE
HEH3BECTHOTO, IPH KOTOPOM JaHHoe HepaBeHcTBo ofpamaeTca B Bep-
HO€ UNCI0BOe HepaBeHCTBO.

PemuTh HepaBeHCTBO — STO IHAYNT HAliTH Bce ero pelmeHHA
MJIX YCTAHOEWTH, UTO HX HET.

CrolicTea HepaREHCTE:

1) nro6oit yunen HepapeHCTBA MOKHO MepeHecTH M3 ogHON uacTH
HEpABeHCTEA B APYIyI0, M3MEHHE ero 3HAK Ha IPOTHBONOJOKHHIA,
IpH 3TOM 3HAK HEPABEHCTEA HE MEHAETCHA;

2) ofe yacTVM HEDABCHCTBA MOKHO YMHOMKHATEL HJIH PASAENIHTE Ha
OAIHO M TO e YHMCJI0, He PARHOE HYJII0, MPHYEM: ec/IH 5TO YHCAO I0J0-
JKHTENABHO, TO 3HAK HEPDABEHCTRA HE MEHAETCA; €C/H 3TO YHCAO OTPH-
LATEJBHO, TO 3HAK HEDABEHCTBA MeHAeTCHA HA IPOTHBONOJIOMHAIN.

8. dyExuma.

Ecny KaxIoMy X U3 HEeKOTOPOTO MHOXKECTBA YHCe] IIOCTABIEHO
B COOTBETCTRHE €[MHCTBEHHOE THCJIO Y, TO TOBOPAT, ITO HA BTOM MHO-
secTBe agaaHa dyHKnHA y(x). Ipu aToM X HA3LIBAKT He3aBMCHMO
HepeMEeHHON (HJIH ADrYMEHTOM), 4 I — SaBHCAMOH nmepeMeHHOH (Anu
thyHEUHeil).

Ofnacte onpeaeneHAA PYHKIHH — MHOMECTBO BCeX 3HaueHHH,
KOTOphIe MOKET IPHHMMATE eé apryMeHT {ecanm GyRKUOEA 3agaHa
dopmyaoit, To cuntaior, uTo eé obaacTh onpegeNeHNA — MHOMKECTEO
SHAYeHHH apryMeHTa, IPH KOTODHX 3Ta POpMySI8 HMEET CMBICT).

DyEEUNA y(x) HASEIBaercA Bospactaiomeil (yOnBamomei) Ha
MPOMEYTKe, ecin (OAbIIEMYy 3HAUEHHID APTYMEHTA COOTBETCTBYET
Gonblree (MeHbIee) aHAUYEHWe GYHKUMH, T. €. OAA JOOHX Xx; M X,
W3 3TOro MPOMEKYTKA M3 HEDABEHCTBA X, > X; CHeAYeT HepABEHCTBO
y{xs) > y{(x,) (cnenyer HepaBeHCTBO ¥ (X,) < y(x,)).

Jéraaa yEruMa — pyEKIHA y(x), o0nagamoman cBOHCTBOM
y(—x) = y(x) mzna raxgoro x us obnactn eé ompenenenus. I'padpur
yéTHOH tbymr.u.nu CHMMETPHIEH OTHOCHTENLHO OCH OPAWHAT.

HeuérHaa dyHKIUA — byEKnUa ¥(x), ofnazammasn cBoifcT-
BOM y{(—x)=—-y(x) zaa kaxaoro x mn3 obaacTy €€ ompejeleHHS.
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I'padpuk HeuérHO# GYyHKIHMHM CHMMMeTDHYEH OTHOCHTENLHO HAYANA
KOODAMHEAT,

9. Iporpeccun.
APKQ'JMETH‘-IGCRBH NpOoTpecCHA —— YHNCJI0BAA DOCAECN0OBATENBHOCTE
@y, Gys «ves @y »+ey YAOBIETBOPAIIIAA YCJIOBHIO 4,,q =@, +d, rge

n — awdoe HATYPAaJBHOE YHCIO, a d— 3408HHOE THCIO, HASKEIBASMOE
PA3HOCTEIO DTOM NpOrpeccHH.
DopMyna n-ro ywieHa apuipMerHueckod mporpeccun:

a,=a;+(n-1)d.

PopMyias CYMME 1 IEPBHIX HNEHOE apHpMermueckoH mpo-
IpeccHH:
_a, + 4, _2g,+ d{n-1)
T2 B 2

TeoMerpuuecKaa MpOTPeCcCHA — UNCIOBAA IOCIeA0BATENLHOCTD
by, bay vuas by, ..., YEOBNETBOPAKIAA ycnoBHIO b, , , =b.q, rHe B —
aioboe HATYPaABHOE YHNC0, 8 § — 344aHHOE YHCJ0, HAShIBAEMOe BHA-
MeHATEJNeM ITOH Nporpeccny, NpuuéM &, =0, ¢ = 0.

DopMyns n-ro 1IeHA MeOMeTPHYECKON NMPOrpeceun:

bl’l= blqﬂ-l-

@opMynE CYMMH PR NepBHEIX JIEHOB IeoMeTpHdYecKoil mpo-
rpeccHu:

S, n, 8,

= bl{l_q") 8 = bl— bnq

S
1-¢ ' "% 1-g¢

, g=1.

n

1. KeappatHbie ypasHEeHU

CnpamouHbie cReieHMSA

KpagpaTHeIM ypaBRHeHWeM HAALIBAETCA YpaBHeHMe BHAa ax? +
+bx+¢c=0, roe a, b u ¢ — zapgaHHEeE +¥HCAA, HOpudéM a = 0,
a ¥ — HEW3BeCcTHOE UHCIO.

®opMyan KopHe#l KBAAPATHOrO YPaRHEHHWA:

—b:l:,sz—&tac

X ="
1,2 2a

D = b? - 4gc — AVCKPUMMEAHT KBaApaTHOTO YpaBHEHHHA, olpe-
HensieT HAAHYAE U KONMHUYeCTBO AeHcTEBUTEARHRIX KopHef.

D>0 D=0 D<0
Jpa pasnagHEIX OzuH KopeHb HeT aefcTRUTEABHLIX
KODHA b KOpHel
X=——
_-bx 4D 2a
xl,ﬂ I —
2a




KsagparHoe ypaBHeHune Buza x2 + px + ¢ = 0 Ha3HIBAIOT NpUBe-
néaaeiM. Ecau p — uérHOe umcio, To npu p? — 4q > 0 KOpHM ypaBHe-
HUA yaoOHO HaXOAUTH II0 hopMyJiam:

2
p P
x1,2=—§i (5)—q.

Teopema Buera. Ecin x; u x, — KOPHU IPUBEJEHHOrO KBaJ-
paTHOro ypaBHEHHA x2 + px +q=0,To x; + Xy =—Pp U X; - X5 = g.

Teopema, obparHas Teopeme Bmuera. Ecau p, q, x,;
M Xy TAKOBHI, YTO X; + X3 =—P M X; * X3 =(, TO X; U Xy — KODHH
ypaBHeHus x2 + px + q = 0.

Ecau x; n x, — neificTBUTENbHBIE KODHM ypaBHeHus ax? + bx +
+ ¢ =0, To IpM Bcex X CIIPaBEAJINBO PABEHCTBO

ax? +bx +c=a(x - x)(x — xy). *)

VpasHenne Buja ax? + bx?2 + ¢ = 0, rae a # 0, Ha3LIBAIOT OMKBA-
paTHBIM. IIpu 3aMeHe x2 = ¢ OHO CBOAWUTCA K KBafpaTHOMY.

Mpumepsbl ¢ pewieHuaIMu

Pemuts ypaBHeHne 2x* — 17x2 -9 =0.
Pemenune. Ilycrs x2 = t, Torga x* = t2 u JaHHOE ypaBHEHHe 3a-
numeMm B Buge 2¢2 — 17t — 9 = 0. Pemum 3T0 ypaBHeHUe:

D=(-17)2—4 -2 - (~9) = 361 > 0, t1.2=17§“2361=17ilg

b

oTkyaa t; =9, t, = —%.

VpaBuenne x2=9 uMeer ABa KODHA: x, o =13; ypaBHeHue

x2% = —% He UMeeT JeHCTBUTEJbHBIX KOpHel. OTBerT. x; ,=13.
Cokpatuts apobn x - x - 20
4-Tx - 2x%°
Pemenue. 1) PaziokuM Ha MHOMKHTEJIHN UYHUCJIUTENL APOOH.
Tak kak 4:-5=-20 u -4+ 5=1=-(-1), T0o, corjlacHO Teopeme,

obpatHoit Teopeme Buera, uncia x; = -4 u x, = 5 ABIAIOTCA KODHA-
Mu ypaBHeHus x2 — x — 20 = 0, Torzna mo dopmye (*) umeem x2 — x -
- 20 = (x + 4)(x - 5).

2) Pa3noXUM Ha MHOMKHUTEJIM 3HaMeHaTeas ApoOou. Ilaa aToro
HaiinéM KOpHHM ypaBHeHHs —2x2 — Tx + 4 = 0:

T+Jy81 7t 9

D=(-T)?-4-(-2)-4=49+32=81, x,, = T

OTKyAa X, = —4, x5 = % Torpa no dopmyse (*) mosyuymm

—2x2—7x+4=—2(x+4)(x—%).



3) Cokpatum apo6b
x2-x-20  (x+4)(x-5) _ x-5 x-5

4-Tx—-2x% 1) 1) 1-2x°
—-2(x + 4) x—E -2 x—E

HaiiTu Bce 3HaueHMsa m, IpPU KOTOPHIX ypaBHeHHe mx2 + x —
-3 =0 umeeT OAUH KOPEHb.

Pemenmue. 1) IIpu m = 0 ucxogHoe ypaBHeHHE ABJIAETCH JIHU-
HeiHBIM x — 3 = 0 1 E©MeeT OAMH KOpEeHb X = 3.

2) Ilpn m # 0 ucxomHOoe ypaBHEHHE KBaJpaTHOE, HMeIoIee
OAMH KOpeHb B ciayuae D = 0.

D=12-4-m-(-8)=1+12m, 1+ 12m =0 npn m=—é.
OTsBer. m=0nm=—i.
12

Pemuts ypasHenue (x2 — 5x + 6)/2x — 5 = 0.

PeumeHue. IIponssegeHne qByX MHOXKHUTEJIEH paBHO HYJIIO, KO-
raa XotTA OBl OAMH M3 HHUX paBeH HYJIIO, a APYroi IIPM 3TOM HMEET
cMbica. KopHE faHHOTrO ypaBHEHUA HailfiéM B pesyJbTaTe paccMOTpe-
HUA ABYX CJIy4aeB:

1) {x2—5x+6=0, {xl =2, x, =38, x=3.

2x-520, x 22,5,

2) 2x-5=0, x=2,5.

OrBerT. x; =3, x, = 2,5.

PasnoxuB Ha MHOXKHUTeJIN MHorouneH P (x), pemiuTh ypaBHEHHE
P(x) =0, ecitn P(x)=x3+ 8x2— x - 8.

Pemenne. P(x)=x3+x2+2x%2+ 2x - 8x -3 =(x3+2x2—-3x) +
+(x2+2x-8)=x(x2+2x-8)+ (x2+2x-3)=(x+ 1) (x2 + 2x - 8) =
=(x+1)(x-1)(x + 3).

(x+1)(x-1)(x+3)=0, orkyza x;, =—1, x,=1, xg=-3.

OrBerT. x;=-1, x5 =1, x3=-3.

3apaHma ana camocTosTeNnbHON paboThl

BapuaHr |

Pemnts ypasHeHue (1—6).
1.[3] (8x — 4)2 — (bx — 2)(bx + 2) + 20 = 0.

x2 - 25 2x2+4 2-3x x%2+8
2. =0. 3.5 - = .
E] x-5 3 4 6
4 2 _ 1 1 _ 5
4.(5] x*+3x2-4=0. 5.[6] — + =Z,
x-3 x+3 8

6.@2 1 + 1 x

x*_x-3 2x2-0x+9 x2_2z-3



7. YnpocTATH BHDAKEHHE

11-2a% g* +19a + 60 81 _a+6
a-3 a+6 ‘\2a2+7a-30 2a-5])°

Pemurths cucTeMy ypaBHeHnit (8—11),

Zyy? =5 x—y=17
8.3 {* ¥ = 9. ’
IEl{.vc+y=l. IEl{.1r2—;,r2=14.
(x-2)y-3)=1,
~ X+ xy+y=-3,
10.[5] { = 2_, 11.{x_xy+y=1.

y—-3

PempTe 3gnauy (12—13).

12, |6| Ipe Gpuragn paGounHx 3AKOHYNIH PEMOHT YYACTKA AOPOTH 3a
4 4. Econ 66 cHAYANA OAHA M3 HUX OTDEMOHTHPOBAJA ITOJNOBH-
HY BCEr0 YUaCTHEA, & 34TeM APYTad — OCTABUIYIOCA YACTB, TO
BeCch peMOHRT OBLA OBl 3aKoR4YeH 3a 9 u. Ba CHOALKO BpeMeHH
Kaxkaada OpHraga B OTACNBHOCTH MOTrAa OH OTPEMOHTHPOBATH
BECh YUACTOK?

13. MoTopHaA® NOAKA, cODCTREHHAA CKOPOCTS KOTOPOiH cocTaBadeT
15 kM/9, mpomaa 0O TedYeHHI) pPeKH 24 KM H BEpHYIACH
ofpaTHO, saTpaTHB Ha o0paTHH#A nyTh He 40 MzH GoJkme, HeM
HA OyTH 0 TeueHH» pexu. HailiTu cKopocThE TeueHHMA peKH.

PemnuTh OTHOCHTENBHO X ypaBHeHue (14—186).

14.[6] ax? - 2x = 0. 15.[6] x2-a =38.

16.[7] (a2 - 9)x% - 2ax + 1 = 0.

17. [6] HaBecTHO, uT0 X = 1 — KOpeHr ypasHeHma 3x2 + px — 2 =0.
Haitti p 7 PA3IOKETE IEBYIO YACTh YPABHeHHA HA MHOMHATEH,

18. [7] Paanoxkve Ha MEHOMKHETeNN MAEOTOWICH P(x) = x® + x% — 4x — 4,
pemnTh papHeHne Px) = 0.

BapuaHr i
Pemute ypaenenne (1—6).

1.[3] (4x + 8)(dx — 8) — (6x — 1) + 18 = 0.

x? 49 x2+x 3-Tx
2. [4] —7 =0 3.[5] 5 =08
—4x®— 5= 1 1 .3
4.[5] »* - 422 - 5 =0, 8.8l —<+— =%

¥ —83x-9 x2-—x-6 2x2+ Tx+6
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7. |§| YnpocTHTE BEIpaXkeHHe
36at _5a-2) 1la-2 = 28a- at
5a® +13a-6 a+83 ) a®-2a-15 2-6a

Penmite cucreMy ypaBHeHH (8—11).

2 2=17 x+y=3!
gl ¥ty =1h 9.
IE{x—y=3. ‘E{xz—y’a:lfv.
x+1_ X—xy—y=-—T
1.5 5-3 11.@{x+xy_y=1'

{(x+1(y—-3)=4.

Pemmuts sapauy (12—13).

12. |6] 3a 4 gHA coBMecTHOH paGoTH ABYX TPAKTOPOE PASNMTHOH Mol-
HOCTH ORLAO BCHAXAHO % noas. 3a CKOJLKO AHell MOMHO 6nLIO
BCIIAXATE BCE OOJIe KAXIBIM TPAKTOPOM OTHEeJIBRHO, €CAH Iep-

BRIM TPAKTOPOM MOXKHO BCIIAXATE BCé Tlone Ha 5 gHeif GmicTpee,
ueM BTODRIM?

13. [6]| Jloaka nponnraa 21 KM 00 TeueHRIO PeKH M 6 KM NpOTHE Te-
YEHHA 34 TO e BpEMA, KaKoe NoHaxobuIocs 65 nuory, ITodR
npoiAbTE 10 kM. 3Hasd, 9T0 coleTBEeHHAsS CHROPOCTE JIOAKH
paBHA D KM/4, HAiTH CKOPOCTh TEUCHHA DEKH.

PemuTh OTHOCHTEARHO X ypabHeHHe (14—16).
14. [6] ax® + 3x = 0. 15.[6] x2+4 =a.
16.{7] (9 -a®x2-6x+1=0.

17. [6] MlaBecrHo, uTO * = 2 — KOpeHs ypapHeHns 4x2 — 14x + ¢ =0,
HaiiT™ g 1 pasioXUTE AEBYK0 YaCTh YPABHCHAA HA MHOHATEAH.

18. [7] Pasno:KHB Ha MEOMKHTENH MHOPOWIEH P(x) = x3 + 222 - 9x - 18,
pemuTE paBHeHHe P(x) = 0.

2. KmappatmuHas ¢yHkuua

CnpaBoyHBle CBOREHUSA

®Oyakoua y=ax2+bx +¢, rae a, b ¥ ¢ — 3ngaHHLIE wucra,
a# 0, x — gelicTBHTEeNbHAA TepeMeHHAA, HAIMBAETCA KBHAPATHY-
Holt dyaERNHEH.

3HaueHHUA X, TP KOTOPHIX (PYHKIINA DPAHUMAaeT 3HAUeHNEe, paB-
HOE HYJIK, HASHIBAIOT HYJAMH GYHKIONH,

Tpadurkom bynrmun y = ax? + bx + ¢ Asagerca napafona, moxy-
9CHHAA CABMTAME Mapabossl ¥ = ax? BIoar KCODAHHATHEIX ocelt 1 me-
peceraninaa ock Oy B Touke (0; ¢).

xg = %8’ Yo = ¥(xy) — KOOPAMHATH BEDPIIVHLI NapaGoikl.

11



b
Ilpamaa x = ~%a ABJIAETCA OCbI0O CHMMMeETpMH mNapalboJnl. Ilpn
a

a > 0 BeTBHM nmapaboJibl HalpaBJIEHH! BBEpX, NIpu a < 0 — BHMS.

Mpumepsbl ¢ pelieHnaSMu

Iloctpouts rpaduk byHknuu y = —2x2 + 3x + 5.
Pemenue. 1) Haiiném KoopAWHATH BEPIIMHBI ITapaboJIkI.

_ b _ 3 _ 3.
Xg=—pgo=—o—— =53
2a 2-(-2) 4
2
_ _ o3 B.s_ 9.9, - gl
Yo = y(xo) = 2(4) +8.345--2, 9, 5.6l

2) Ha xoOpAMHATHOM IIJIOCKOCTH OTMETHM TOUKY (%, 6%) — Bep-

HINHY ITapabojbl — ¥ Yepe3 He€ MPOBeIéM BEPTUKAJIBHYIO IPAMYIO —
0OCh CUMMETPHH NapaboJkl.
3) OrmeTMM Ha KOOPAMHATHO#M miockocTH TodKy (0; 5) m cum-

" . 3 1
METPHYHYIO eff OTHOCHTENLHO NPAMOK X = = TOUKY 15; 51

4) Haiiném Hyau GyHKIMH IPH pellleHNH ypaBHeHNA —2x2 + 3x +

+5=0:
D=9-4-(-2)-5=9+40=49,
-3+J49 3% 7
xl,2 = 2 =
- (-2) -4
-3+ 7 -3-17 1
= —1 > x2 = -_—
-4 -4 2

IToctpoum Touku (—1; 0) n (2%; O).

’

OTKyJa X, =

5) Yepesa oTMeueHHBIE Ha KOOPAMHATHON IIJIOCKOCTH O TOYEK
npoBeném napabosy (puc. 1).

ITocTpouts rpabuk bynkmuu y = |—(x + 2)2 + 4.

Pemenue. I'padux dyasnuu y = —(x + 2)2 + 4 cTpouTCA CABH-
ramu rpabura bysrnuu y = —x2 (1a pucynke 2 napaGosa @) BJOJIb
ocn Ox Ha 2 eguHHUIB BJIeBO (mapaboJa (2)) 1 Ha 4 eJUHUIIEI BBEPX
(napa6ona (3)). I'paduk dbyukmum y = |—(x + 2)% + 4| monyuaerca us
rpaduka @ 3epKaJbHEIM OTPaX€HHEM OTHOCHUTEJLHO ocH Ox Toil eé
YaCTH, KOTOpAA JIE)KAT B HHYKHEH IOJIYIIJIOCKOCTH. JTO KpUBas @

BLIACHHUTL, IPM KAKOM 3HAYEHUM X QYHKHUA y = mx2 — 6x +5
NIpMHHMaeT Hambojblllee 3HaAYEHHE.

Pemenune. 1) IIpu m =0 3agaromasa ¢yHKmuio dopmyna
npuHUMaeT BHA y =—-6x + 5. Ora pyHKOuA JIHHeEHHass, II09TOMY
HauboJsblrero 3HaueHUsA He MMeEEeT.

2) IIpu m > 0 3agaHHas GPyHKIMA KBaJApaTHYHad, BETBH rpaduka
KOTOpoOi#1 HamnpasiieHbl BBepx. Haubosibinero sHaueHHA B DTOM ClIydae
(GYHKIIUA TaKKe HEe MMEeeT.

12
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-2 —1{ 0| 31 2‘39‘
4
Pnc. 1 Pnc. 2

3) IIpu m < 0 kBagpaTHuHag (PYHKIHZA, BETBH rpadHKA KOTO-
poit HADpaBNeHE BHH3, OpMHMMAET HanbGolbllee sHAUEHME B TOUKE,
apaameiicas adGconecodt repmuesl Dapabonsl, T. €, B TOUKE

Orser, Ilpn x = %, rae m< 0.

IIpamaa ! 3anaHA ypapHeHEeM y = 3x — 6. 3anucaTs YpaBHeHHE
npamoii, caMmerpuqEoil ! orHocHTensHo: 1) ocm Oy; 2) ocu Ox;
8) touru (0; 0).

Pemenne, Ecan npamaa [ aafaHa ypaBHeHueM y=hkx + b,
TO ypabBHeHMe npamoili, cuMMerpuuHOoll npamo#t ! OTHOCHTEABLHO
ocr Oy, nmoJaydseTca n3 ypaBHeHHA y = kx + b sameHoli ¥ Ha —x
(y =—kx + D). Ypasrenuamn -y =kx +b(y=—-kx-0), y=-kx+ b
(i = kx — b) sajaTcA NpAMEIE, CHMMeTpHUHLIEe npamoil ! oTHocHm-
TensHe ocH Ox u roukn (0; 0) cooTBeTcTBEeHHO (B MEpBOM CAyUAe i 38-
MeHAeTCA Ha —J, 4 BO BTOPOM X X J 3aMEHAITCA Ha —X 7 —Y).

OrBer. ) y=-8x-6; 2)y=-3x+6; 8)y=3x+ 6.

SanaHusa AN CaMOCTORTENILHOW paboT

Bapwmahr |

1. [3] Banucars ypasuerue mapaGonl, TONYYEHHON CIBATOM NapaGoJibLI
¥ =8x* Ha 2 egMHNIEI BIPABO N HA 3 CAMHANIEI BHMS.

2. [3] Bamncars ypapEeRne napafosnl, IONyYeHHOR cABEroM mapabo-

JBL Y = ——;- x2 Ha 8 efMHMIE BNeBO ¥ HA 4 €MHHUIEl BBEPX.

13



ITocTpouTs rpadpux GpyHKuuM (3—7).

3.4 y=2(x+3)2-2. 4.[4)y=—-(x - 2)%+ 3.
5.[4] y = 3x2 - 6x - 2. 6.[5] y =|x% - 2x - 3]|.
7.[6] y=x%-2|x|- 3.

OnpegennTs, IPpY KAKOM 3HAUEHWH X KBaJpaTUYHasA (PYHKIMA IIPUHU-
MaeT HauGoJblIee (HauMeHblIIee) 3HaYeHne; HaiiTi aTo 3HaueHne (8—9).

8.[6]y=x%2-2x-4. 9.y=—§x2—2x+8.

10. [6] IIpamas | sagana ypasHeHuweM y = —6x + 8. Bammcars ypas-
HEHVe IIpAMOii, CHMMETPHUYHOH npsaMoil | OTHOCHTEJIBLHO:
1) ocu Oy; 2) ocm Ox; 3) toukm (0; 0).

BapwaHr Il

1. [3] Banucars ypaBHeHHe MapaGoJbl, HOJy4YeHHOH CABMIOM Iapa-
6onbl y = 2x2 Ha 4 eTMHUIBI BJIEBO M HAa 3 €IUHMILI BBEPX.

2. @ 3amnucaTth ypaBHeHHe napaboJibl, II0JyYeHHON CABUIOM IT1apaboJibl
1
y= . x2 Ha 2 egMHMIEBI BIPABO M HAa 3 eIMHUILI BHMS.

IToctpouTts rpaduk byuxuum (3—7).
3.[4ly=8(x-2)2+1. 4.[4ly=—-(x+38)2-1.
5.[4] y=2x2-8x + 1. 6.5l y=|x%+2x - 3|.
7.16] y = x%2 + 2|x| - 3.
OnpepnennTb, Ip¥ KAKOM 3HAYEHUM X KBAAPATUYHAA PYHKIMA IIPUHU-
maet HauboJibiee (HanMeHbllee) 3HaUeHne; HaUTH 3To 3HaueHue (8—9).
8.[6] y=3x2-6x+1. 9.5ly=-x2-4x+ 1.

10. [6] Tpaduku dysxuuit y=2x +b u y = kx + 4 CHMMETPUYHEI
oTHOCHTEeNbHO ocu Ox. HaiiTn KoadpduumeHTs b u k.

3. PeweHue kBagpaTtHbIX HEPaBEHCTB
C noMoubio rpacdpuka KBagapaTtuiHon PyHKUUM

Mpumepsbl ¢ pelieHnaMu

Pemurs HepaBeHCTBO —x2 + x + 2 > 0.
Pemenue. Bersu mapaGonsl y=-x2+ x + 2 HampasJieHbI
BHU3. BbIACHMM, MMeeT Ju 3Ta mnapa6GoJa
obmue TOuKH ¢ ockio Ox, 1A yero HahaéM
KOpHH ypaBHeHud —x2+ x + 2=0: x, = -1,

-1 2 X
x2 = 2.
U3o06pasum cxemaTnuecku rpaduk GyHK-
o y=-x2+x + 2 (puc. 3). HcxomHomy Puc. 3

14



HEPABEHCTBY YAOBJIETBOPAIOT 3HAYEHHUA X, IPM KOTOPHIX TOYKM IIapa-
Oosisl J1e:kaT BeIIle ocu Ox.
OrBerT. -1 <x<2.

Pemuts HepaBencTBo 4x2 + 12x + 9 < 0.
Pemenue. BbACHUM, ecThb JM OOHm[Me TOYKHM y MapaGOJIHI
y=4x%+12x + 9 ¢ ocwio Ox. YpasHenme 4x%+ 12x + 9 = 0 umeer

3 .
OfIUH KOPEHb X = -3 Ha pucyHke 4 cxemaTnuecky u3obGpakéH rpa-

bux dyuknuu y = 4x2+ 12x + 9. Tak Kak
OpM BceX X # —g TOYKM IapaboJikl JIexKaT

3
Bhizie ocu Ox, a y=0 npu x = —5 TO HC-
XOOHOMY HECTPOroMy HEpPaBEHCTBY YAOBJIIe- _3 x
TBOpAET €AMHCTBEHHOE 3HaueHHe X = -3 2
3 Puc. 4
OTrBeT. x = — rh

Pemuts oTHOCHTENIBHO X HEpaBeHCTBO x2 + 2ax + a2 —a + 3 > 0.
Pemenue. HaiiiéMm ZTUCKPUMHMHAHT KBAJAPATHOrO ypaBHEHUSA

x2+2ax+a?-a+3=0. 1)
D=(2a)’-4-1-(a®>-a+38)=4a%-4a%+4a-12=4a-12.

1) Ecim D <0 (npm a < 3), ypaBHeHue (1) He mMeeT KOpHeii.
CxemaTnuecku rpaduk QyHKINH

y=x2+2ax+a®-a+ 3 (upu a < 3) 2)

n3o0pakéH Ha pucyHKe 5. Tak Kak mpu Jo60M X TOYKH ITapaGoJibl
sekat BeIIre ocu Ox (y > 0), To pemreEneM
MCXOAHOTO HEPaBE€HCTBa #ABJAETCA J06oe
IEeNCTBUTEIIbHOE X.
2) Eciru D=0 (upu a = 3), ypaBHe-

Hue (1) umeer oagMH KopeHs x = —3. Pemre- LLLLLILLIILLLIILL
HUAMHM HMCXOJHOrO HEPaBEHCTBa HABJIAIOTCH x
BCe AEeHCTBUTEJILHBIE YHCJIa, KpoMe X = —3 Puc. 5

(puc. 6).

3) Ecim D >0 (upu a > 3), ypaBHe-
Hue (1) uMeer ABa KOpHA X, = —a—Ja— 3,
x, = —a++Ja—3. OueBHAHO, peIIEHUAMH
MCXOJHOr0 HEepaBEeHCTBa ABJIAIOTCA BCe 3HA- -3 *
YeHNA X M3 NPOMEKYTKOB x < —a—Ja—38 Puc. 6
ux>—-a+Ja-3 (puc. 7).

OtBer.1) Ecaua < 3, To pemieHNAMHA
HEpaBEHCTBA SABJAIOTCA BCe AEHCTBUTEJIb-

x x. X
Hele x; 2) ecau a=3, T0 x # —3; 3) eciuu 1 2
a>3, Tox<-a-+Ja-3unx>-a++Ja-38. Puc. 7
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3apaHusa aNns caMoCTONATesIbHOW paboThl

BapwmaHr |
Pemnts HepaBeHCcTBO (1—6).
1.[5] x2+x-2<0. 2.[56] x2+8x-520.
3. [5] x2 - 8x > -16. 4. [5] 9x2 + 25 < 30x.
5.[5] x2 + 6 > 5x. 6. [5] x% < 3x.
7.[6] Ilpn xKakux 3HAaYEHMAX X MMeeT CMBIC] BhIpAaYKEHHUe

3x2 - x—- 47

8. IloxkasaTs, uTo npu ¢ > 1 pemenusMH HepaBeHcTBa x2 — 2x +
+ q > 0 ABIAIOTCA BCe 3HAUEHUA X.

9. IlokasaTs, uTo npu ¢ > 4 HepaBeHCTBO x2 — 4x + ¢ < 0 He umMeeT

pelleHui.
BapwaHr Il
Pemnts HepaBeHcTBO (1—6).
1.[5] -x2+8x-4<0. 2.[5] -x2+4x-7>0.
3.[5] 2 + 12x > -36. 4.[5] 16x2 + 1 < 8x.
5.[5] x2 + 4x > 5. 6. [5] x2 < 4.
7.[6] Ilpn xaxKux 3sHAYEHHAX X MMeeT CMEICJ BHIpaKeHHe

6x2 —x—-12?

8. IloxasaTs, uTo mpu ¢ > 4 pelIeHMAMM HepaBeHCTBa X2 + 4x +
+ ¢ > 0 ABIAIOTCA BCe 3HAUYEHUA X.

9. Tloxasars, uro npu ¢ > 1 HepaseHcTBO x2 + 2x + ¢ < 0 He MMeer
pelIeHui.

4. MeTopn vHTEpBanoB

Cnpasoqnue cBegeHun

Metox wuHTEpBaJoB YAOOHO INPUMEHATH, IJA pEILIeHNs Hepa-
BEHCTB, JIeBafd Y4aCTh KOTOPHIX ApPOOb, YNCIHTE]bh X 3HAMEHATEJb KO-
TOPO# ABJAIOTCA IPON3BEAEHUAMH IBYUJIEHOB BUAA X — a (B YaCTHO-
CTH, KOr'ZJa 3HaMEeHaTeJb paBeH 1), a IIpaBad 4acTh paBHa HYJIO.

Mpumepsbl ¢ pelueHus Mu
PemutTe HepaBeHCTBO
(x-D8(x-3)x(x+1)3(x2-x+1)>0.
16



Pemenue. Tak Kak x2 — x + 1 > 0 npu sr060oM x, a 3Hak (x + 1)3
coBIaJaeT co 3HaKoM (x + 1) mpu Bcex x # —1, TO MHOKeCTBa peleHui
HCXOLHOrO HepaBeHCTBa M HepaseHcTBa (x — 7)6(x —3)x(x+1)>0
cosnagalor. IIpu x = 7 3To HepaBeHCTBO HeBepHO. Tak Kak (x — 7)6 >0
P BceX X # 7, TO AJIA BceX X # 7 MHOYKECTBO peIlIeHN UCXOAHOTro He-
PaBEHCTBA COBIIAJAET C MHOKECTBOM DEILIeHUil HepaBeHCTBAa

(x-3)x(x+1)>0. (1)

OTMETHM «BBIKOJIOTBIMH» HA UMCJIOBOM OCH TOUKY X = 7 M KOp-
HM ypaBHeHMsaA (x —3)x(x+1)=0, T.e. Toukm x;,=3, x,=0,
x3 =-1 (puc. 8), Tak kKak uucna 3, 0 u —1 Takke He ABIAIOTCA pelIe-
HUAMHU cTpororo HepaBeHcTBa (1). Toukm x;, x, 1 x; pasbuBaroT yu-
CJIOBYIO OCh HA yeThIpe ImpomexkyTKa. IIpu x > 3 Bce MHOXKHTEJH He-
paBeHcTBa (1) mosaoskmrenbHbI. IIpu Iepexoae uepes TOUKH x = 3,
x=0, x =-1 MHOroujJileH B JIeBOil UaCTHM HEPaBEHCTBA MEHsJET CBOH
3HAK, YTO MU OTMeUaeTrcd Ha pUCyHKe 8.

OrBerT. -1<x<0, 3<x<7 x>T1T.

NEY = F Y- T+ YF
-10 3 7 X

Puc. 8 Puc. 9

(2x - 5)(x + 6) >
(x+ 2)(4—-x)
PemeHnue. 3anumem JaHHOe HEpaBEHCTBO B BHUE
2(x - 2,5)(x + 6)
(x+ 2)(x-4)

OTMeTMM Ha YHCJIOBOH OCH TOYKH X; =-6, x,=-2, x3=2,5
4 X, = 4, IpDX KOTOPBIX ABYYJIEHHI B YHCJIHUTEJIEC X 3HAMEHaTeJe Ipobu,
cTOAIIeH B JIeBOM YacTH HepaBeHCTBa, obpalnaroTcd B HyJb. IIpu aTom
TOYKH X = —2 M X = 4 OTMETHMM «BBIKOJIOTBIMH », TAK KaK IIPpYU 3TUX 3HA-
YeHMAX X ApoO0b He mMeeT cMeicjaa (puc. 9).

PaccraBuMm 3Haku 3HaueHHWH ApoOM Ha o6Gpas3oBaBIIMXCA NATH
IPOMEXKYTKAaX U BblOepeM 3 HUX Te, KOTOPhIE ABJIAIOTCA PEHIeHUAMHU
HecTpororo HepaBeHcTBa (1).

OrBerT. -6<x<-2, 2,b<x<4.

Pemnts HepaBeHCTBO

<0. 1)

3apaHua ona CaMoOCTORATeNbHOW paboTbl

BapuaHr |
Pemints HepaBencTBo (1—10).
1.4 (x-1)(x-3)(x+2)>0. 2.[6] 2x+3)(x-1)(5+x)<0.
3.@%x3—2x>0. 4.[6] (x%-5x+6)(x2—9)<0.

6.I§|4x""—12x+9<

5.[6] (x2+4x+4)(x2-16)>0. <0.
x+ 5
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(x+1)(x-3)(x-9)
7.[7] x T <.

8.[6] (x —9)"(x - 1)6(x+1)x2>0.

xt—- x2-12
9.[6] (5x — 1)3(x2 + x + 5) < 0. 10.—a+1—_>o.
X
BapwuaHr Il
Pemnts HepaBeHcTBO (1—10).
1.[4] (x - 3)(x+ 1)(x + 4) < 0. 2.[5] 8x-1)(x-2)(x+1)>0.
3.%x3—3x<0. 4.[6] (22— Tx +12)(x%—4)>0.
2
5.[6] (x? + 6x + 9)(x2 — 1) < 0. 6.@%2&
*
7. (x+ 2)(x-3)(x-4) > 0.
(x-2)
8.[6] (x — 3)19(x — 1)%°x*(x + 2) < 0.
x*-8x%2-9
9.[6] (x2 - x + 3)(6x + 1)° > 0. 10.[7]—=—~"<o.

5. YpaBHeHus u HepaBeHCTBa,
copgepXxalwue HeM3BeCcTHoe nog 3HakoM MoAayns

Cnpaso-mble cBepeHun
Monyns uncia a (oGosHauaerca |al) ompenenserca dopmysoi
a, ecaim a= 0,
la| =
—a, ecin a<0.

T'eomerpuuecku |a| — paccrosnue or Toukm 0 Ha YHMCJIOBOWH
OpAMOM A0 TOUKH, M300parkalomei 4ucjo a.

|a — b| — paccrogane Mexay TOUKaMH ¢ KoOpAMHATaAMH a M b
Ha YHCJIOBOIl IIPAMOIi.

HekoToprle cBoiicTBa MOAyJif:

1 |a|=20; 2) |-a|=|al; 3) |ka|=|k|-|al; 4) |af=a?

Mpumepsbl ¢ pelieHnaMu

YpaBHEHHMA C MOAYJIeM

Pemuts ypaBHeHnwme |5 — x| = —2.

PemeHnue. YpaBHeHHNe He MMeeT KOpHeH, Tak Kak II0 1-my
cBoitcTBYy Monyd |5 — x| = 0 mpu mobom x.

OrBerT. KopHeiil HeT.

Pemuts ypasuenue |x2 — 1|+ |x% + x| = 0.
Pemenue. Ilpu n1060M x cripaBeasuBH HepaBeHCTBa |x2 — 1|20
U |x% + x| > 0, 103TOMYy KOPHAMM MCXOJHOTO yPaBHEHUHA ABJIAIOTCH
y y
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Te 3HAYEHUA X, KOTOpHIe o0pamaloT B HyJb 06a cjaraeMhIx JieBoi

x2-1=0,
perras Ko-

4aCTH YPABHEHHUS, T. €. MOJYYHM CHCTEMY 9
x“+x=0,

TOpPYIO, HAXOAHM
x2-1=0mnpu x=1%1; x2+ x =0 npu x, =0, x, =-1.
OueBHAHO, YTO pelleHHeM CHCTeMHl ABJseTca x = —1.
OrserT. x =-1.

Pemuts ypasHenue |2x — 5| =|x + 3|.
Pemenue. Moayiun ofMHAKOBHIX M IIPOTHUBOIIOJOMHBIX YHCEJ

paBHHI. Iloatomy 2x — 5 = £ (x + 3). Pemas mosyyeHHEIEe ypaBHEHHUA,
HaXOAMM OTBET: x; =8, x5 = 3

Pemmnts ypaBHenue [3x — 1|=x2 + 1.

Pemenne. Tak kak x2+1>0 npu aro6om x, T0 8x — 1=
=+(x2 + 1). Pemum 3TH ypaBHEHHSA.

1) 83x -1=x2+1, orkyma x2-8x+2=0. Kopuamu asTOro
ypaBHEHMA ABJIAIOTCH X, = 1, x5 = 2.

2) 3x —1=—(x2+ 1), orkyaa x2 + 8x = 0. Kopuu aroro ypas-
HeHNd x; = -3, x5 =0.

OrBeT. x;=-8, x,=0, x3=1, x, = 2.

Pemmuts ypasHeHue |x + 2| — 8 = |x — 6.

Pemenue. Toukn x =-2 u x = 6 pasbuBaOT YHUCJIOBYIO NpA-
MYIO Ha TPH NpomexkyTKa. IIpu nmepexoze uepes KaXKAyl0 M3 3THX TO-
YeK 3Ha4YeHMe OJHOI'0 M3 BBIPAKEHHUI, CTOAIIUX II0[ 3HAKAMHU MOAY-
Jeit, MeHAeT cBoil 3HaK (puc. 10). YuuTwiBag 3TOT (DaKT, pEUINM
HCXOJHOE YPaBHEHHE Ha KajyKJ0M M3 00pa3oBaBIINXCA IIPOMEIKYTKOB:

1) (x<-2, @
—(x+2)-8=—(x-6),

x< -2, SR VA A
{—x—2—8=—x+6, _}_2& = /6\'*' *
x < -2,
{20 D
Cucrema He KMMeeT pEIIeHHIl.
Puc. 10
2) (-2 x<86, 3) (x>6,
{x+2—8=—(x—6), {x+2—8=x—6,
-2< x<6, x =26,
{x—6=—x+6, {x—6=x—6,
-2< x<6, x =6,
{x=6. {0=0.
CucreMa He MMEeT pelleHUH. Pemmenne aToit cucremsr x = 6.

OrBerT. x 2 6.
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3aMeyaHHU 4.

a) VpaBHenme Buzaa |f(x)|=g(x): 1) mpu g(x) <0 He umeer
KopHeit; 2) npu g(x) 2 0 umeeT KOPHHU, COBIIaJalolIe CO BCEMH KOp-
HaAMH ypaBHeHH# f(x)=g(x) u f(x) =-g(x), 1 TOJIBKO 3TH KOPHH.

6) Kopum ypasHenns |f(x)|=|g(x)| coBnamaror co Bcemu Kop-
HAMU ypaBHeHui# f(x) = g(x) u f(x) = -g(x).

B) Kopuu ypasnenus |f(x)| = g(x) M0OXkHO MCKATh CJIEAYIOIIUM
ob6pasoM: 1) HaliTm KopHM ypaBHeHMA [2(x)= g2(x); 2) npoBepuThL
HalleHHble KOPHU IIOJCTAHOBKOI B MCXOJHOE ypaBHEHHE.

HepasencrBa ¢ moayiem

Pemuts HepaBeHcTBO |x2 — 3| < —2.
Pemenue. Tak kKak -2 <0, a |x2 — 3| > 0 npu Bcex 3HaueHH-
fAX X, TO NCXOAHOE HEPABEHCTBO HE MMeEET DeIIeHUii.

PemuTs HepaseHcTBO |2x — 1| < 3.

Pemenne. Tak Kak 3 >0, To, MOJB3yACHL I'€OMETPHUUYECKHM
IpeAcTaBJIeHUEM NOHATHUA MOAYJSA, HCXOJHOEe HEPABEHCTBO 3aMEHH-
eM JIBOMHBIM HepaBeHCTBOM —-3 < 2x — 1< 3. Orcioga -2 < 2x <4,
-1<x<2.

Pemuts HepaBenctso |1 + 8x| > x2 + 8.

Pemenue. Bamerum™m, uto x2 + 8 > 0 npu Jso6oM x.
1) IIpu 1 + 3x > 0 umeem 1 + 8x = x2 + 3. Pemum cucremy He-

1+3x2>0, x> -1, orkyaa .
2 .
1+3x 2 x* +3; x2-8x+2<0, 1< x<2.

PaBEHCTB {

PemreHneM cucTeMhl SBJISETCA OTPE3OK
1< x<2 (puc 11).
2) IIpu 1 + 3x < 0 umeem —(1 + 3x) 2 é 11 //////1//0;2 .

CO| g

> x2 + 3. PemuM cHCTEMy HepaBeHCTB -
1
{1+ 3x <0, x<—§, Puc. 11
-1 — > 42 .
1-3x2x"+3; | 4243x+4x<0.
Tax Kak BTOpoe HEpaBEeHCTBO CHCTEMbI HEe HMEET pEelIeHMi, TO

M BCA CHCTEMa HEe MMeeT PeIIeHH.
OrBeT. 1 <x<2.

Pemuts HepaBeHCTBO |3 — x| > |2x + 1].

Pemenne. Tak kak o6e yacTH HepaBeHCTBa IpH JoOOOM x —
HEOTpHIIaTeJbHBIE YKCJIa, BOCIOJIL3YEMCH CBOMCTBOM BO3BEeAEHHA
o0erx uacTeill TaKMX HEPaBEHCTB B HATYPAJbHYIO CTEIeHb (ecin
a>b=20, T0a">b"npn n € N). O6e yaCTH HCXOAHOTO HEePaBEHCTBA
BO3BEIEM B KBaApAaT:

|8 — x|2>|2x + 1],
oTKyna 9 —6x + x2>4x2+4x+1m

3x2+ 10x -8 < 0. 1)
20



Hatiném xopup yparHeHuA 3x° + 10x — 8 = 0:

-10 = /100 — 4 - 3(-8) _-lo+ 196 _-10+ 14
2.3 - 6 T 6
2
=4, ==,
Xy X 3

Taxum obpazom, pellleHHeM HepaBeHCTBa (1), a4 3HAUHT, H HC-
XOIHOTO HEPABEHCTBA ABJIAETCH OPDOMEXKYTOR —4 < x < 3

SaMeuaHnnmA.

a) Hepasemcrso smaa |f(x)| < £(x): 1) npu g(x) <0 He umeer
pemeHnii; 2) opH g(x) > (0 HMeeT peleHEHA, COBNMAJANIOIIHE ¢ pelle-
f(x)}< g(x),
f(x)> -g(x).

d) Hepasenctro BuAia |F(x)| > £(x) uMeeT Te 'Re pemeHHs, UTO
H Boe pemIeHHA HepaseHCTB f(x) > g(x) u f(x) < —g(x), # TOILKO 5TH
peIneHns.

B) Pemenusa sepasencts usa | f(x)| < |g(x)| cosnagalor c peme-
HHAMH HepapeHeTBa f2(x) < g2(x), KOTOpOE CBOOUTCA K HEDAREHCTBY
(f(x) — g(x))(f(x) + g(x)) < 0 (RoTOpoe 9ACTO YHAETCA PEUIHTL METO-
JOM HMHTEPBAJIOB).

X2 =

HUAMH CHCTEMEI {

Sapanma ans camMocToaTeneHoli patoTm

Bapuwanr |
PemuTte: ypasHeHEE (1—8).
1.[3]]8 - 2x|=-1. 2.[3]|4x+ 1|=0.
3.|E|§_1|+|x2—4|=0. 4.[8] |x - 5| =|2x + 3].
5.[6] |x - 6]=x2 8.(6] |38x - 2|=2x + 1.
7.18] |#2 - 8x + 5| =x2 - T. 8.[6]|x+8|-5=]|x~-2|
Pemnte HepapeHeTBO (9—16).
9.4 3x-1]<-2. 10.[5] [8x - 1< 2.
11.[5] |2 - 5x| < 3. 12.|§||§—7|>2.
13.[8] |6 - 2x|> x - 1. 14. (6] |2 - 8x| > |x - 2].
15.[6) |5 - 4x| < |5 + 2x|. 13.|_J%F:L§>1.
Bapwnanrt if
Peninte ypapHerune (1—8).
1.[3]|5 - 8x|=-8. 2, [3] |7+ 2x|=0.
3.|§||x2—9|+|§+1|=o. 4.(5]|8x - 1| =|x + 5|
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5. [6] |x — 12| = x2. 6.[6]|2x-8|=x+1.

7.[6] {22 — 5x — 2| = x2 - 1. 8.6 |x—4|-6=|x+2|
Pemnte BepapeRcTBO (9—186).

9. [4|2x - 5|<-3. 10. [B] |2x - 5| < 8.
11.[5] |3 - 22| < 1. 12.|§||§—2|>3.
18.[5] |6 — 3x| = 2x + 1. 14.[6] |3 - 4x| <|x + 8].
15.[6]|3x - 5| > |5 + «|. 16. [T '”"'2;1.

3agaHva ANS NOANrOTOBKU K 3K3aMOHY

Yopocetute {1—4).

x+1 1
1. : -x2, Orser. -1,
IZI:c”+ 2+ x xi-x
1+3 2+ 6
2. [5] 1. 2 . ¢. Orser. -1
2- Ba 273“—1 1+ 3a + 9a? a a

—n? "
3.@8 z :(2+ n? )— n?  4-%  Gaeser 2.

2+n 2+n n-2 nt+2n
6(a®+ 27)- |a + 4]

(a2-3a + 9)(a?+ Ta + 12)’

Orser. 6 npu a <—-4; 6 upn a > —4.

5. Haitth rce 3HadeHRH R, IDH KOTOPHX KBAJADATHOE YDABHCHHE
3x2 — 2kx — k + 6 = 0 He nMeeT RopHel. OTBerT, 6 <k <3.

4.[8]

6. Haitts ¢, npm HKoTOpoM OZMH H3 KOpHell YpaBHEHHA
2x®+ax+8a=0 paser 3. OTmer. -3.

7. (5] UsBectno, uTO X, M X, — KOpHM ypaBHeHua x2—Bx+4=0.

He pemas sToro ypaBHeHAH, BHRIHCIRTD . L B .OTBeET. i
(x,+x;) 25"
8. HaiiTn manfonbmee neiroe oTpHHATeNbHOE 3HAUEHHE &k, OPH
KoTOpoM ypaBHeHMe 5x? + 2kx + 5 =0 uMeeT ABa IOJOKH-
TeALHHIX KopHA. OTBeT. —6.
2 x-4 1

9. PemaTs ypaBHEHHe = .
(5] ¥P xI—4 x4 2x x?-2x

Orper. x =3,

10. IIpM KaKHX SHaUYeHMAX b KopeHb ypaBHeHHH (2 — b)(b + x) =
=15 — 7b Gonpiue uaH paBeH 3?7 OrmerT. [Ipu b<2 @ b =3.
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Pemmute ypasHenme (11—15).
x-1

1.
1 @ X+ 3

12.[5] x2+ 4|x - 8| - Tx + 11 = 0.

11-./29 3 13
OrBeT. X;= — %= +2J_.

18.[6] |-x2 - 16| =8x. OrBer. x = 4.

14.[7jx-1]|-2|x-2|+8|]x—8|=4. OrBer. x=5; 1< x<2.
15. 8] [8-—x|-x+1|+x=6. OrBer. x,=-2, x,=4.

=1. OrBer. x=-1.

Peminth crctemy ypasHeHHH (16—18).

16.5 | 21 ¥,

x-y

xz + yz =13. OTner. (—3; —2)' (3; 2)-
17.[6] [ x2 + xy + y2 = 37,

x3 —y® =37. Orser. (4; 8), (-3; —4).

1
7| ——
l& x+1+
_1 _1_1 11, 44
—_— ==, O'rne'r.[la. 45).
19. [5] Pemars mepaBercTro (x2 — 1) (x4 — 16) < 0.
OrBeT. x<-2; 1<x<2.
4-x 1
-5 1-x
OrBeT. 1<x<3; 3<x<h,

20. [5] PemuTs EepaBeHCTBO

21. [6] Perunrs nepaBenerso 3x — 1 < 2|x|. OrBer. x < 1.

22, [7] Pemnrs mepaBenctso |x%2 — 8x + 15| < x — 8.
OTBeTr. 4 < x < 6.

23, (8] Peurnrs mepaseHcTso |x|(x2 — 2x — 3) > 0.
Orser. x<s-1l;x=0; x> 3.

24. (8] HafiTx naufonsiliee mejoe pellleHHe HepapeHeTBa X%+ x — 10 <
< 2|x-2|. OrBer. 2.
25, Ileppyic deTBepTh OYTH ©HDOE3H JABHPAICH CO CHOPOCTBK

80 KM/4, a ocTaRmylocA — c0 cKOpocThio 680 kM/u. C xakxoi
cpeaHell CKOpPOCTHI0 Asuranca noesa? OrTeeT. 64 KM/u.

26. (8] ITaccaskp ener B TpaMeBae M 3aMEYAE€T, HTO HAPALIENBLHO
TpaMBaiiHofi THEHE B MPOTHEOIOJIC)KHOM HANPABJCHAH HAET
€ro npuarens. Yeped MHHYTY 4YeNOBEeK BRIIIENT W3 TpaMBad
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H, 4TO0M DOTHATH NPHATENH, IIOINEN BABoe OBICTpEe €ro, HO
B 4 pasa MejglleHHee TpaMBadA., Jepesd CKOILKO MUHYT Hacca-
Hup AoToHRT NpuATeada? OrserT. Yepes 9 MuH.

27. Bacceitn sanonaAeTcs ABymMa TpydaMu za 7,5 4. Ecin OTRpHITE
TOABKO DEepBYI0 TPyO6y, To GacceifH HAaMoAHHTCA Ha 8 4 GBICT-
pee, 4eM €CAM OTKPHTHL TONBKC BTCpYI0. CKOALKO BpeMeHH
OyneT HaAMOMHATHCA OacceitH mropolt TpyGoli? Orrer. 20 u.

28, [7] Ceessme rpunr cosiepkaT no Macce 90% BOAK, A CYIIEHEIE —
20% . CRoabKO Hy®RHO co0paTs ¢cBekAX rpubos, yToOH U3 HHX
noayuuaock 4,5 kr cyméunix rpufos? OreerT. 36 KI.

29. K pacreopy, cogep:xamemy 39 r conn, aoGaprim 1000 r Bo-
AL, TIOCJIE Yerc KOHIOEHTDAIHMS COJAH YMeHBIMRJIach Ha 10%.
HaiiTn nepRoHAYANLHYI0 KOHIEHTPAIMIO COJMHM B pPACTEBOPE.
OTser. 13%.

30. Hmeerca 200 r cmiasa, COAEPKAILEry 30J0T0 #u  cepelpo
B oTHOmeHHH 2 : 3. CKoABKC rpaMMoB cepelpa HAZo T0GABHTH
K STOMY CILTABY, YTOOKI HOBHIA cunae cozep:xkan 80% cepeb-
pa? OteeT. 200 I

31. HmeroTca aBa cnnapa MeJn H IHHKA. B meppoM ciiape mMean
B 2 paza Gonsie, veM WHKA, A4 BO BTOPOM — B 5 pa3 MeHbBINE,
9eM HHHKA. Bo cRonbKo pas Oojablne HAAC B3ATH BTOPOTO
conapa, 9eM NepBoro, 4Tolsl U3 HHX NOJYIHJICH HOBLIX CILIAB,
B KOTOpOM NHHKA OhlMo 6K B 2 pasa Ooapime, yeM Meau?
OTrser. B 2 paza.

32. [6] Pyuka mo cHm:keEmS neH cronna 30 p., a IotAe CHIKEENA —
27 p. Ha cKoJIBKO DPOHEHTOR CHHMKeHA IeHa pyukna? OTsBer.
Ha 10%.

33. (7| AETHKEAPHREINH MAra3WH, KYIHE ABa ImpegMera 3a 22 500 p.,
npojgai HX, nmonyuup 40% nopubsiam, Ba CKoJbKo pyGaeii 6uL1
KYIUIEH MarasMHOM KAl NpeaMer, ecau HA NEPBOM IIPH-
Onam moayyveno 25%, a Ha sropom — 50%? Orser. 9000 p.
u 13 500 p.

34, 3anuck MECTUSHAYHOrO uuCcia HauMHAeTcA undpoi 2. Ecan
aTy undpy NepEHECTH ¢ HEPBOrO MECTA HA NOCJEefHee, COXpa-
HNE NOPAJOK OCTANLHHRYX NATE Iudp, TO BHOBL HOJYYEHHOE
uuecao Gyner erpoe Gonbie nepeoHauannHoro. Hafitu nmepno-
HaualbHoe wucino, Oreer. 285 714.

35. Ilpn nepeMHOKEHHH ABYX HATYPAJBHHIX 4ACE], PA3HOCTH KO-
TOPHIX pakHa T, Opa Joomymera omnGka: nudpa COTEH B Ipo-
napegeHRN yeenwyeHna Ha 4. Ilpw geneRun moxyueHHOro He-
BEpPHOTO MPOH3BE[eHNA HA MeHbINMNH MHOXETEAL MOMYUYHIOCH
B qacTHOM 52 u B ocrarre 26. Haiirn muomurenn. Orser.
34 = 41.

36. H3 oyaxToB A n B HascTpeuy ApPYr APYTY OAHOBPDEMEHHO
OTIPABUAKCH Demexon 1 BejocunenucTt. Ilocne peTpeun neme-
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X04 NPOAOJIKUA CBOE OIyTH B OYHKT B, BEesOCHMIEZHCT e IO-
BEPpHY.JI Ha3ax @ Toe noexaa B nyHKT B. Ilemexon, BeImesn-
mWHi N OVEKTA A, OPpHII&EN B NYHKT B Ha t 9 moame Beao-
cUIegucTa, CHKOMBKO BpPeMeHH INpPOIIAQ A0 BCTPeYH, ecaHn
HM3BECTHO, 9TO0 CROPOCTH NEmeXofs B K pas MeHbIle CKOPGCTH

t
sesocuneaucra? OrTser. %

1.
1

37. Or IBYX KYCKOB CILJIABA ¢ PASANYHEM IIPOIEHTHHM COOepHa-
HHEM MeAH, ¢ MAcCOH M KI M i KI, ORJIO0 OTPEe3aHO MO KYCKY
paBHOre Beca., Ka)kakiii M3 OTpesaHERX KYCKOB OB CIJIABJICH
€ OCTATKOM APYroro KycKa, OOCJe Yero HpoIeHTHOE COmepaKa-

HHe MeIn B o00HX CIIJARAX CTAJNO OAHHAKOBEIM., HalitH Maccy

mn
KAajxJoro U3 OTPE3AHHBIX KycKoB. OTEBET.

Kr.

38.|8| Ia BemocHneaMCTA, BHEXAB OZHOEPEMEHHO M3 OYHKTA A,
efyT ¢ PASHBIMH, HO IMIOCTOSHHEIMY CKOPOCTAMH B IIYHKT B H,
OOCTHTHYB €ro, ceifyac xe mosopaunpanT odpatHo. Ilepswiit
BEIOCHIIEAHCT, 0BOrHAB BTOPOrO, BCTPEYAET €ro HA OGDATHOM
NYyTH HAa PACCTOAHHM @ KM OT OYHKTA B, 3areM, HOCTATHYEB
OyHKTA A ¥ CHOBA INOBEepHYE OOpATHO IO HAIPABJIEHMIO
K OYHETY B, BCTpeuaeT BTOPOTO BeIOCHIOEAMCTA, Opoilina
%-10 7acTh paccroaHma or A a0 B. Halitn paccrosEHe MeXAy
nyHRTaMH A u B. OrBerT. 5 = 2ak g™,

39. [9] Memexon m BemoCMIEAMCT OTUPABAAITCH OXHOBPEMEHHO H3
nYHKTa A B nyHKT B. B oyeEkTe B BEnocHNegHCT ODOBOPadH-
BaeT oGpPATHO M BCTpeuAeT Helrexofd uepea 20 MHH mocie Ha-
uana apmiceHnA. He ocranaBanBaace, BEIOCHIEAVCT ZOEIMEA-
eT 10 IYHKTAa A, NOBOPAYMBAET OGPATHO K IOTOHACT HMEIIEXoAa
yepes 10 muH nocjJe nepsolt BCeTpeud. 3a KaKOoe BpemMs Iie-
mexon npofinér NMyTe oT OYHKTA A jo OyHKTa B? OTBeT.
8alaw

40. H3 nyaxra A B NyHET B BHIUeJ Hemexod. Benel sa HUM ue-
pes 2 u ¥3 OyHKTA A BHEXAN BEJOCHAIEANCT, 8 €INE depes
30 MMH M3 TOrO Ke IYHKTA BRIeXAN MOTOIHKIHNCT. Bee yuact-
HHKY ABHIKCHHSA NEPEMEIIAJINACH PABHOMEpDHO H 0es3 OCTAHO-
BOoK. Yepez HEKOTODOe BPEMHE MOCIHE BLIEZTA MOTOIAKIHCTA
OKA3AJI0CH, YTO BCE TPoE IPeoAojiein OJHHAKOBYIO YACTE ITYTH
or A go B. Ha ckonpko MHHYT paHBIIE Nemrexoaa OpHOsIA
B OYHKT B BeJloCHOEIHNCT, €CAM Nemexol Opuosur Tyza Ha 1 9
nosxe MoropuKJHera? Orser. Ha 48 MuH.

41, [El ARTOMODUINCT E BeJOCHNEZHCT, BHIEXABIMHE OSHOBPEMEHHO
HE8BCTpEUY ApPYr APYTY COOTBETCTEEHHO M3 NYHKTOB A m B,
CcoBepIIaloT (e30CTAHOBOTHOE ABIIKEHHNE MEMAY ITHMH IYHK-
Tamz. Joexas A0 UYHETA B B noBepHYB Ha3afll, ABTOMOOH-
AHMCT AOTHAJN BEJOCHIIEQUCTA |epes 2 U HoCJAe WX IepBoil
Berpeun. CROJBKO BpEMEHM Moce Nepeeil BeTpeuH exasr Beso-
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CHITEAHCT 0 OVHKTA A, €CIH K TOMY MOMEHTY, Korja ero ofo-
rHan apToMo0RINCT, OH Npoexas g nytH ot B g0 A? OTBer.

8 ¥y 45 m=H.
42, IE\ JBa BenocEIEANCTA ABMMKYTCH N0 KOJALIEE0E BEJAOTDACCE IUIH-
HEI 8§, 5 YacTh KOTOpo# IIpoXoZAT o CTALHOHY, & OCTABINAA-

€A YacTh — II0 TOPOACKHM yauuaMm. CHOpOCTE HepBOTC Be-

NOCHEIeAECTA HA CTANVWOHE PABHA U, A HA TOPOACKHX YJIHIAX

paeHa %v. CHOpOCTE BTOPOrc BeJCCHIENHCTA Ha CTAXMOHe

paBHa 4v, A HA MOPOACKHX YIHIOAX %U. BenocrnegnceTsl 0aHO-

BDEMEHHO BBEIHAIT HAa CTAgmOH. Jepea Kakoe BpeMdA mo-

clle 3TOT0 OAMH M3 HUX BIEDBLIC coBepmIAT 06roH mpyroro?
OrBer. Yepes 23—8.
15v



fmaea l. AencreButenbHblie 4Yucna

§ 1. Uenbie n pauuoHanbHblie Yucna

Cnpaaoqnble cBeaeHunna

PanuoHaNbHBIMM HA3BIBAIOT UYMCIA BHAA %, roe m — Lejoe
YHCJIO0, N — HATypaJIbHOE YHCJIO. n

Kaxkaoe palnHoHaJIbHOE YMCJIO0 MOJYKHO IIPEACTaBHUThH B Buae Oec-
KOHEUHOH IIepHMOAHUYECKOH NeCATHYHON ApoOH.

Mpumepsbl C peweHnaMmm

IIpeacTaBUTHL 6ECKOHEUHYIO IIEPHOANYECKYIO APOOh:
B BUJe OOBIKHOBEHHOM.
Pemenue.
1) x=0,2), 10x =2,(2), 10x—x =2,(2) - 0,(2), 9x =2, x =
2) x=0,(35), 100x = 35,(35), 99x =35, x = -f%
3) x=-38,11(56), 100x =-311,(5), 1000x =-3115,(5),
900x = 2804, x=_2004_ 701 _ 526
900 225 225
4) x=1,2(31), 10x=12,(31), 1000x = 1231,(31),
_ 1219 _ 1229

990x =1219, x=—"—=1"7.
990 990

oI

3apaHus ana caMocToATeNbHOU paGoThbl

BapwuaHr |
2 5 17

1. @ Kakxoe u3a umncea 1, 152, —, — MOKHO IIpeACTaBUTL B BHUJE
3 7 16 18
KOHEUHON AecATHYHOH apobm?
2. @ BrISCHUTBH, KaKyio u3 Jpobeit %, %, ?, 23—5 MOXKHO IIpeACTa-
BUTHb B BHjJie OECKOHEUHOM NEepHmoanuecKoi AecATHYHOH apobu,
nepuoa KOTOpOil paBeH 7.

BeImucaTh NpeAJOKeHHe M 3aKOHYMTh €ro TAKMM o0pasoM, UTOGHI
BBICKa3bIBAHME CTaJI0 UCTUHHHIM (3—35).

3. [2] HarypasnbHoe uncyio aenuTca Ha 3, ecou
4. [2] HarypanbHoe uncyIo AenuTCs Ha 5, ecou
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5. [2] Kasnoe HaTypadpHOE YHCIO MOMHO 3alIHCATH B BHAe GECKOHEH-
Ho#f nmeprosrueckoil Apobu ¢ mepumogom

IlpeacTaBuTh 6ECKOHEUHYIO NEPHOAAYECKYIO ACCATHIHYIO APOoDL B BH-
ge o0RIKHOReHHOH (6—9).

6. (3] 1,(4). 7. 3] 0,(18). 8. [4] -8,1(7). 9. [4] 0,12(15).

Bapumanr Il
1. [3] Karoe ma umcen 133 ; 258 1% MOJCHO HPEACTABUTE B BHE
KOHeuHoH gecaTHuHOH apolu?
24 3 14 8
2. (3] BuiacEnTs, Kakyio ma gpobeit <= MOKHO TIpencTa-

5’ 11 9 32
BHETH B BEae DeckoHeuHol NepumoguuecKol gecaruuHo#t apodn,
IIEPpAOA KOTOpOM paseH 5.

Brinucares MpeaioixeHNe W 3aKOHUHMTH €ro TAKHM o0pa3oM, uTobH
BRICKA3EIBAHHE CTAN0 HCTHHHRM (3—35).

3. [2] HatrypansrOe uyncao geantca Ha 4, €CaH
4. (2] HarypansHoe uncro gennTes Ha 9, ecan

5. [2] Kaxnoe nenoe uMca0 MOSKHO 3aNMCATh B BA/AE GECKOHEUHOM me-
puosuvecko# Apobu ¢ nepnoaom

IlpeacTapnTh GECKOHEUHYIO NEPHOIUYECKYI0 JECATHYHYIO Apobr B BH-
Oe obmxHOBeHHOHN (6—9).

8. [3] 2.(8). 7. (8] -0.,(15). 8. (4] 4,2(6). 9. (4] 0,15(13).

§ 2. AeficTBUTENbHbIE YUCNA

CnpasouHbie ceeaeHunA

Hppan“oHAILHEIM YHCJIOM HASKBAETCH GeCKOHEUYHAS HEIEpHO-
AUYecKaa JIECATHYHAA APODE.

JeCcTEBHTENLHEIM YTHCAOM HA3HBaeTcA GecKOHeYHAN AECATHI-
Haa apo0n, T. €. Apo6L BUAA

+ao, ay Qg &g «.. HAH —y, Q1 Qg Qg 2evy

rfe a, — nelce HeOTPHEIATEALHOe UHCIO, A Ka)KAad U3 GYKE a,, 4,
a3, ... — 3TO OAHA M3 gecaThn omudp: 0, 1, 2, 8, 4,5, 86, 7, 8, 9.

IIyers x;, X3 Xz ..., X, — TOCJAEAOBATEALHBIE NMpHOAMIEEHUA
HOeHCTBHTEABHOTO YHACHA X ¢ TOYHOCTRIO g0 1, o 0,1, xo 0,01 nn 7. 4.
Toraa MOTpelIHOCT: NpuOIUKeHHd |x — x,| Opu A — oo cTpeMuTCs
k0, 7. e. lim|x—x,|=0, a oro osnauaer, aro lim x, = x.

n — oo n— o
Bce ImpaBrna AeiicTBHN HaJ pPAIHOHAJNBHEMH YHCJIAMA COXPaHA-
OTCA H 1aA HEﬁCTBHTEJIBHHx HHCeq.
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Mpumepsbl ¢ peweHuaSMu

IIoxkas3aTs, Ha YHCJOBOM IPAMOI TOYKY C KOOPDAMHATOM:

1) J13; 2) V7.

PemeHnnue.

1) (V13)% = 22 + 32,

V18 — nnuHA rEIIOTeHY3kl IPAMOYTOJBLHOrO TPEYTrOJIbHUKA C Ka-
reramu 2 U 3. [IoCTpoUM TaKOi TPEyroJsLHMK B KOOPAMHATHOM ILJIOC-

KoctH (puc. 12).
2) (W7)2 +32 =42,

7 — mJuMHA KaTeTa IIPAMOYroJbHOrO TPEyroJbHHKa C THIIOTe-

Hy30# 4 1 BTODHIM KaTeToM 3.

ToCTPOMM NPAMOYTOJLHAK CO CTOPOHaMH 2 M +/3, Toraa AIMHA

ero AMaroHajJu COCTaABUT J7 (puc. 13).

Y/ yA

3 3

Vi3

14 1+ 4

ol 1 2 i3 =x ol 1 7 4 x
Puc. 12 Puc. 13

CpaBHHUTHL YHCJIOBbIe 3HAUYEHNA BHIPaKEHMI

V3,9 +.8,8 u 1,2 +,16,2.

Pemenue. BuacHUM, MeXIy KaKHMH COCEJHHMMH II€JBIMH

YucjJaMHl HaAXOAMTCA KaKgoe€ ciaraemoe:

J1<J89< /4, 1<39<2; [J4<,/88<.,9, 2<,88<3.

CJ103KHMB NTOYJIEHHO HepaB€HCTBa OAMHAKOBOIr'o CMhBICJIa, IIOJIYyYUM

3<3,9+.,88<5.

J1<J1,2< /4, 1< /1,2 <2; [16 < 16,2 < /25, 4<,16,2 <5,

OTKyza 5 < ,/1,2 + ,/16,2 < 7. CiegoBaTesibHO,

J1,2 +,16,2 > /3,9 + |/8,8.

3apanua ana camocTosTeslbHO paGoTbl

BapwuaHrT |

1. [1] IloguepkHYTH YKMCJAa, KOTOPHIE ABJIAITCA HPPAIMOHAIBHBIMHU:

3

0,738); 13; 1,171(131);

UH

V2.
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2. [2] Karomy m3 orpeskos [1; 2), [2; 3], [4; 5], [5; 6] npunasiexur
TOuKA ¢ KoopAuHATOM /287

3. (3] Kaxomy 13 orpeakos [0; 11, [2; 8], [3; 4], [4; 5] TpuEAIEKUT
TOUKAa ¢ KOODAHHATOM, 3agaHHOK cyMMoit J§ + 3?

4. [5] MokasaTe Aa YHCAOBOH MpAMO TOUKY ¢ KoopauHATo# +11.

BHACHHTb, HAKHM YHCJOM — DAUMOHANBHBM HJAFA HDPAIHOHRIL-
HBIM — SABJAAETCA 3HAYEHHE BRIpasKeHmA (5—8).

5.2 (V3+VB)W5-+3).  6.[3]V5(V45 +3)— (/45 + 2).
7.[6] /28 + 1043. 8.[7) V14— 4410 + {49 - 12/10.
9. |8| CpapEUTE SHAYEHHA BHIPAIKEHHHR J8+2JE H \/13— 2430.

BapunaHt I}

1. [1] IToguepkHYTs UNCAA, KOTOPLIE ABAAIOTCA MPPAIMOHANEHBEIMH:
8,175% 11; 0,145(147); v3; L.

2. @ Karomy 1na orpesxos [2; 8], [3; 4], [5; 6], [7; 8] npusagnexur
TOYKA ¢ KOOPAMHATOM! Y112

8. [3] Kakomy m3 orpeskos [2; 3], [4; 5], [6; 71, [7; 8] mpuHEAZIEKHUT
TOUYKA ¢ KOODOHHATOH, saxaHHoN cyMmoiil 5+ Jg?

4. [5] TorkazaTs Ha umMcOBOHM TpaMoli TOUKY ¢ kKoopIMHATOH +/12.

BrgCHMTE, KAKHM YHCJIOM — DANMUOHANLHEIM HIM HDPANUOHAIL-
HEIM — ABRJIAETCH 3HAUEHUe BhIpaxkeHHs (5—8).

8. 2] (WT - VBUV6 + V7).  6.[3] (75 - 8)— V5 (V15 - V5).
7.[6) V16 + 645. 8. [7] V12 - 2J11 + /60 - 14/11.
9. CpaPHHUTL 3HAYCHHA BBHIPAMKEHHI J 7+2J10 u J 22— 2/45.

§ 3. BeckoHeuno yOhIBaOWAN reoMeTpuueckas
nporpeccun

Cnpasouuue ceefeHvn

TeoMeTpuuecKad NPOTPecCHA HashpaeTca DecKOHETHO YOnBAIO-
HieH, eCAN MOAYVJL €8 3HAMEHATENAA MEeHBIe eXHHUIBI.

CymmMa OecKOHEUHO YOMIBAOWIEH IeoMETpHUYECKON IporpeccHn
by
—4q
Ecnu |a| < 1, To lim a* = 0.

n — o0

BHIVHCJAAETCA 0 dopMyne S = 1
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ilpuMepbl C pelleHuaMH

BeIACHUTBL, ABJAETCA JM IIOCJIEAOBATEJIbHOCTh, 3aJaHHasa ¢op-
MyJoit b, = 2(—3)™ cBoero n-ro ujieHa, 6eCKoHeYHO yOmIBaroIeil reo-
MeTPHYeCKO# Iporpeccuei.

PemeHwune. [JokakeM, UTO IIOCJIEAOBATEIbHOCTh SBJIAETCHA reo-
MeTPHYECKOH Iporpeccmeii, 3HaMeHaTeJb KOTOPOM HMeeT MOAYJIb,
MeHbmuit 1. 1 3TOro pacCMOTPMM YacTHOE

bn+1 — 2 (_3)—('”1) — (_3)—(n+1)+n — (_3)—1 - _
b 2(-3)™"

:q.

o=

n

1
Tax Kak |—§ <1, TO mociemoBaTEJbLHOCThL fABJIAETCA OECKO-

HEeYHO yOBIBAIOII[eil reoMeTpHYeCKOi Iporpeccueii.

Haiitu cymMmMy GeCKOHeUHO yObIBaroIlieii reoMeTpu4ecKoOM IIpo-

3 3
eCCUM, eCJIu by, = =, by = — .
P 83747787 32
b .
Pemenue. Tak Kak S = I ! Haitném b, u ¢, ucroab3ys $op-
Myny b, = b,q* ~ 1. TIlo ycioBuio by = % , bg = % , T. €. MOXXHO COCTa-
3_ 2
bs = bg?, Z_blq ’

BUTb CHICTEMY ypaBHEHHI
{b6 = bq5; 3_32 = bq®

Pasfenus BTOpoe ypaBHEHHE Ha I[€pBO€ IIOYJIE€HHO, IIOJYYHUM

= l, q= l. W3 nepBoro ypaBHeHud b, = 3 1 : =3.
8 2 4 2
IIo dopmyne HaitgéMm S = — = 6.
1-=
Orser. 6. 2

3anucaTh 6GECKOHEUYHYIO IIEPHOJUYECKYI0O NECATUYHYIO ApPOOH
1,1(3) B Bue OOBIKHOBEHHOM.
Pemenune. Ynucuo 1,1(3) MOKkHO 3amUCATh B BHJE CYMMBI
1,8, 38 ., 3
10 100 1000 10000
CyMMa cJiaraeMbIX, HauMHAas CO BTOPOro, sBJdeTcsa cyMmoit S Gec-

. " 3
KOHEYHO YyOBIBaloIlleii reoMeTpHM4yecKod Iporpeccuu, rae b, = —,

+ ....

1 100
7= —, CJiegoBaTeJbHO,
10
3
1
s="2 -3 .9 1 onyma 1,13) =11+ L1212
1 100 "10 30 10 30 30 15
10

Orser. 1,1(3) =12.
15
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3apanua ans camocTosiTenbHoU pa6oTbl

BapwuaHr |
1. [2] BuiacHuTS, ABNAETCA JM reOMETPHYECKOH Iporpeccueit mocieno-
2n
BaTeJILHOCTh, 3aflaHHas GopMyJoil n-ro ujleHa: x, = (%] .

2. [4] BusacuuTs, sBasercs au 6eCKOHEYHO yGHIBalOIeil reomerpuye-
CKOii IIporpeccueil IOCIef0BATEIbHOCTb, 3afaHHAd (POPMYJIOi
n-ro uneHa: b, =3"~1.72-n,

HaiiTu cymmMy GeCKOHeUHO yOBIBaIOIlleil reoMeTPHUUYECKO IIpoOrpeccun
(3—5).

1 1 3 2. 4 2 2
3.@bl=z,q=——2-. 4.@5; 1;5;5; N 5.@b3=§,b6=a-

3anucath 0ECKOHEUHYIO NEPHOANUYECKYI0 AECATHUYHYIO APOOL B BUIE
OOBIKHOBEHHOI (6—S8).

6. [4] 1,(5). 7.[5] 0,01(2). 8. [6] 4,12(385).

BapwaHt Il
1. |Z| BRIACHUTL, SIBJIIETCA JIHM IIOCJIEOBATEJIbHOCTh, 3aJaHHaA ¢op-
3n
MYJIO# n-ro 4jeHa, reOMeTPHUUYECKON Nporpeccueii: x, = (g) .

2. [4] BriacHUTS, ABIAETCA JM IIOCIEJOBATENLHOCTH, 3afaHHAs Gop-
MyJION n-ro 4jieHa, 0eCKOHEUHO yObIBalolleil reoMeTpuuYecKoit

nporpeccueii: b, = 21+n . 51-n,

HaititT cyMMy 6eCKOHEUYHO yORIBaIOIIeil reoMeTpHUUECKOil IIpOorpeccuu

(3—5).

3.8b=2,¢=1 a@LL L ... 5BEE=-15=2

1 1.1,
5 8’ 56  ° 125

3anucate GECKOHEUHYIO NEePHOANUYECKYIO NEeCATUYHYIO ApPoGb B BHIE
0OBIKHOBEHHOH (6—8).

6. (4] 2,(8). 7.[5] 3,02(3). 8.[6] 5,21(28).

§ 4. ApudpmeTuueckmin KopeHb HaTypanbHOW CTEneHu

CnpaBoyHble cBeAeHUnA

ApudpmernuecKMM KOpDHEM HATYpaJbLHOH cCTemeHH n =2 wu3
HEOTPMIIATEJIbHOTO YHCJa @ HA3bIBAETCA HEOTPHUIATEJIBLHOE YHCJIO,
n-si cTelleHb KOTOPOro paBHAa a.
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Kopenr ypaBuenus x2¢*+! =g npu a < 0, B € N Ha3BIBalOT KOp-
HeM HeY€THOM CTeleHM M3 OTpHIaTeJbHOro ymcia. Ilpm a < 0

2k+% _ _2k+m — _2k+vm.

Ecima 20, b >0, n u m — HaTypajJbHBIEe UHCJIA, IPUYEM N = 2,
m 2 2, TO BBIIIOJHAIOTCA CBOMCTBA:

1) ¥ab = Yab; 2)'J%=%;
3) Wa)» =¥am; 4 W¥a ="a.

5) Ecim a — noboe peiictBuTenbHoe umcao u ke N, To

Zh[a lal

Mpumepsbl ¢ pewieHUAMM

Borunciuts: 1) 3/—64 - 30,00001; 2) 3/3.%3/9; 3) 311_

Pemenmne.

1) ¥-64 - §/0,00001 = 3,/(—4)3 30,15 = -4-0,1= 4,;
2) ¥3.49=¥3.9=327 =33 =3;

I

VopocTuTs ‘{/(x - 6)* - J(5— x)? npum x < 5.
Pemenue. {f(x—6)* — /(5 x)? =|x-6|-|5-x]|

Tak Kak x<5, T0 |[x—6|=—(x-6)=6-x, |5-x|=5-x,
torga |[x — 6| - |5 -x|=6-x-(Bb-x)=6-x-5+x=1.

Ynpocrurs Beipakenue npu a >0, b>0,a#b, b#1.
1 Yab+ 4o 5. 9 Yo, %Ya
Va - Yab Ya-U5 Ya+ b
PemeHnmue.
1)‘/_+‘/_ g_«/_\/_+~/_ o _Yoa+1)-Ya _Ya+1
Ya-¥ab Va Ya-¥a-45 ¥a_ Yaa-45)-95 1-45°
Yo . Ya _Yo¥a+¥b)+ Ya¥a - ¥b) _
J——J‘ Ya + 9o (Ya - ¥6)(¥Ya + ¥b)
_Yab+ Yv? + Ya? -Yab _ Yo+ Ya

Fay -y  Ya-¥b
N36aBuTHECA OT HPPAIHOHAJBHOCTH B 3HaMeHaTele [apobu
1
1+V3 -5

PemeHue. YMHOXKHUB YHCJIHUTEJb U 3HaMeHaTeab Ha (1+ J3 )+
+J§ # 0, monyuum

1+J3+ 45 _1+V8+45 _1+V3+45
(Q+V3)-VB)(1+V3)+5) @1A+3)2-5 2J3-1

2Illaﬁyum|, 10 k1. 33




VMHOMXHB YHCAUTEN: M 3HAMEHATENb Ha 23 + 12 0, TOJYYHM
(1+J§+J5)(2J§+1)= 216 + V6 + 38+ 7
(2V3) -1 11 )

3apaHun gna caMocTOATenbHOM patoTm

BapuaHT |
Buiuncanre (1—8).
1. [2] ¥125. 2. [2] 4/0,0001. 3.[2) ¥-32.

4.@@. 5.[4 ¥8.¥4. 6.[5]¥9-24.

Y625 1' 1}
7-@@. 8-@ 610'(6] .

Hajtrun wmcnoBoe 3HAYMERNe BuIpajedpns (9—12).

9. 5] 3/,/0,000001 - /V256. 10. [5] (4/3% . /22 ) : 4/35
11. (5] /4 - ¥10 + ¥25)(¥2 + ¥5).
12.[6] 4—-¥37 - 316 + 4¥/37 + /372,

Ilpn xaKHX 3HAYEHHAX X HMEeT CMBICJ BHpasxxeHnze (13—18)7?

13. @ ¥%—3. 14. 3| ¥x ¥ 2.
15. [ = —3x - 4. 16. [5] :_‘:

Ynpocturh aupasxcEre (17—20).

17. B1§fy° - 4% . 18. Bl 4fu? - 3° .

19. [ (2 + x)°. 20. [4] 4f(x - 5)%.

¥YrnpocTHTE BLHIpAKEHHE IIPH 3afaHHEIX 3HaYeHHAx x (21—24).
21. [5] 3/(8— x)° upn = > 8.

22. 5] W npe x < —2,5.

23. [6] 1/(x— 3)% + {/(4+ x)* mpu x > 4.

24.[7]1 432 +5)* -§/(2x-T7)° mpu-1< x < 0.

Bepno sz papencrso (26—28)7?

25. [6] ¥a? = Ja, ecan a < O.

26. [6] Ya* = Va, ecan a 2 0.

27. [MY(x - 1) =J1-x, ecam x < 1.
28.[718/(2- x)? =%2-x, ecam x > 2.
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CoxpaTiTh Apobh, ecnu a > 0, a = 1 (20—34).

29.%. 30@‘[_'%’_. 31.@%’:;.
Ja -1 Ya-Ya+1
33'%-1' M'@T'

Haﬁ'mcymuy HAY PAZHOCTE (a>0ﬂ_b>0,a¢b) (36—37).
E $a 1 a? a
s @y wE@ELS O ety

Bunonuute generne (a >0, b >0, a 2 b, a = 2b) (38—40).

l‘:; j__ J_”_J_ 39. [ ¥ 4a? - ¥90?) : (V24 + ¥/30).

7] a?b — Y16ab? + ¥403) : 3fa - ¥2b).
41.[8] Norasars ToxaecTro ya+ b Ja tyel-b J“ - Jz"z—

npua>0,b>0,a%2-b>0,

42.(8] Haﬁan‘r/r_uca OT HPPAODMOHAJNLHOCTH B 3HAMeHATeJde ApobH
348

2 +VB8+45

Bapuanr I
Borumcsiats (1—8).
1.[2] §/0,064. 2. (2] ¥/81. 3.[2] ¥-128.

4.[3] 1%. 5. [41¥25 - ¥/5. 8.[5] ¥/48- 162.

¥z i/ 21 .[1]“
7.[4 T 8.(5]1/3 ]
Haiiti ymcnoroe 3HaueHRe BhIpameHusa (9—12).
9.(5] /364 : ¥J729. 10. 5] (¥/3% - ¥2%)°: ¥/82.
11. (8] 49 + ¥6 + ¥4)- (V3 - ¥2).
12.[6] 39 - 3%/37 + ¥/372 - {3+ ¥37.

Mpa kAKX 3HAYCHAAX X MMEET CMEICA BhIpaxenmne (13—16)?

18.3]45— . 14. |§W3+x
15.[4Y-x% + 52— 6. 18. [5] 1

x+6
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¥YopocTuTh BEIpaxkenne (17—20).

17. B4y * . 18. (B §fy* - ™.

19. [4] {3 - x)". 20. [4] §f(x + 7)5.

¥ropocTuTs BHpAMKEHHE NpU 3aaHHEIX aHAUeHHAX ¥ (21—24).

21. B Y1+ )" upux<-11.  22.(5]¢{(1+32)° mpm x > -é.
23. [6] 4/(5 + x)* —-¢/(x - 1)® mpu x <—6.

24. 7] §f(4+ 52)° - {f(7x - 1)* upm -% < x<0.

BepHo ap papeHcTBO (25—28)7
25. [6] Va? = Va, ecn a < 0. 26. 6] ¥a* = Va, ecrm a2 0.
27. [0 4(x-2)? =v2-x, ecnn x < 2.

28. [7] §(8— x)* = V3—x, ecan x> 3.

Coxparars gpols, ecan a > 0, a # 1 (20—34).

va ¥z - Ja
20.[6] <. s0. 5 <.

1- ¥a Ya +1 1
82.06l =y B[ = 34.J_+2f_+1

HaliTe cyMMy HIZ PAIHOCTE (a > 0 b > 0, a = b) (35—87).

i % s
35— N %ﬂ_ 2!_'
N

ek e A

BrinonenTts geneHne (@ >0, b>0,a=b, a = b) (38—40).
Ya+ Yab  Yab
B0 v 'G-n
39. [7) (V/25a2* - ¥1602) : (¥5a — ¥1b).
40. [7] (b/8b — av/a) : (26 + V2ab + a).

41.}101:&331‘3 TOMJECTEO @ — J‘H' Ja? - b_J“‘\’“z‘b

2

npr a>0,b>0,a2-5>0.

42, Haﬁang-r_bca OT HPPADHOHAJNBLHOCTA B 3HAMEHATene ApobH
1445

VZ 45 —JT
36



§ 5. CreneHb C paunoHanbHbIM
MU AEenCTBUTENIbHbIM Noka3aTenaMm

CnpaBou4Hble cBepeHus

Onpenenenuns
Ecain m — nesoe 4ucio, n — HaTypaJibHOE YHCJO, TO:
1) a"=a-a...a; al=a; 2) a‘"=i(a¢0);

[ —— a®

n pas ™

8) a®=1 (a # 0); 4) ar =%a™ (a>0,n>2).
Ecan r> 0, to 0" =0.
CaoiicTBa
IIycte a > 0, b > 0; x, x,, X, — HeliCTBUTEJILHBEIE YHCJA.
1°, a*> 0. 20, Ecirma>1u x>0, To a*> 1.

30. Ecima>1wu x; <x, T0 a*1<a*2.
4%, Ecim 0<a<1lu x; < x5 TO a*1>a*2,
50, Ecim a™ =a*,rae a# 1, To x; = x,.
6°. Ecrm O0<x, <x,up>0, 10 xf < x].
7. Ecmm 0<x,<x,up<O0, 10 x7>x5.

Xx
80. g*1 .q¥*2 =g*1*%2, 90, 27 _gn-m:,
a*2
100, (a*1)*2 =gqg* *2, 110, (ab)* = a*b*.

120, 2] = o
b b*

Mpumepbl ¢ pewieHUs MU

_3
Buuncauts: 1) 37% 2) 16 4.
Pemenwue. 3 _3 4.(_2)
1) 37°=1; 2)16 ¢=(24)s=2 U+ 23

0|

1
23
Hpe,uc'ranm‘b B BHJE CTEIIEHM C OCHOBaAHHMEM a BhIDaX€HHEe

¥a?y- Ya

aa 6 Q/_ J_ ( E)z 1 9 9 5 4 2

2y2, 8 3] .q6 ry =2 = =

Pemenne.( a)l 2\ ‘: =%=a° 6 =as =a3.
aa © a“(_E) as

Bmacn7n'rh, Kalc%e us3 tmcenzﬁonbme: .

1) 0,18 man 0,1°; 2) 5 3 mwau 5 4.

PemeHnue. 7 8

1) CpaBHMM mIOKa3aTeJH CTEIeHe#l, T. e. YuCja — U 9

HNmeem T_ §§, 8_ %. Tak Kak 63 < %, TO 1 < §. OcHoBaHHe

8 729 72 72 72 8 9

7 8
obenx cremeneit 0,1 < 1, T. e. 0,18 > 0,1° (cBoiicTBo 49).

37



2) Umeem _2_ ——8-, _3_ —i, _8 —i, 2, —§. Tax Kak
3 12 4 12 122 123 3 4
ocHoBaHme 5 > 1, To (o cBoiictBy 3°) 5 3 > 5 ¢,

Cpasuuts unciaa: 1) §7 u §/10; 2) 70! »u 1001,
Peumtenmne.

1 1
1) 87 =76, §10=106. Tax kxax 0<7<10 u é>o, TO
1 1

76 < 106 (mo csoiicTBy 6°) u, caegosarensHo, 7 < §/10.
2) 0<7<10,-0,1<0, 1. e. 7% > 107%! (cBoiicTro 79).

1 1
l1—-a 2 Ja + a 2

1+Ja a-1
Pemenue. Ilpeobpasdyem nepByio u BTOPYIO Apo6u:
1 1 LR S
1-a2 a2-1  Ja+a?2 a?+a’? a+1

YHpoCcTHTH BHIpaKEHHUE

1+JZ= 1( 1)’ a-1  a-1

1
az(1+ a2 az(a-1)

Haiiném pasHOCTH MOJIYYHUBIINXCA Apobeil, pa3ioKuB 3HaAMeHa-
TeJb BTOPOH APOGH HA MHOMKMTEJIH:

2
1 1
az -1 a+1 _(ai—l) -(a+1) _
1 N 11 r ) 1t r)
a2 (1+ a2) a‘b’(a2 —1)(a2 + l) az (aZ —1)(a2 + 1)
1 1
a-2a2+1-a-1_ —2a2 2

Y 1 Y 1 T1-a’
a2 |a2 —1)la2z +1 a2l|a? -1){la2z +1

3apaHua ANs caMoCTONATEeNbHOW paboTbl

BapwuaHr |

1. [2] Kakxomy u3 mpomexyTkoB 0 < a < 1 mim a > 1 IpUHAZIEKHAT
1

uynciao a, ecau: 1) a3 >1; 2) a®>1?
Bruiuncauts (2—S8). 2 \ .
2. [ (-2). 3.[2] (1%) ) 4.[3]87s. 5.[4] -2-273.

1

2 _2 1 1 1
6.[4]271-643. 7.@(125 3—162+3433—3) z,
8. [5] (8% — 5%:5)2 : ((2 — 15%25) (2 + 15%:25)),

IIpeacraBuTs B BHAE CTEEeHH ¢ OCHoBaHmMeM a > 0 (9—13).
9.[4]¥a? - Ya®. 10.[4]%a : ¥a-5. 11. [4] ¥ a?)s.
1
12.[4]a* - Ya. 13.[4] JV¥a .
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BumonEuTs meitcrBud (a > 0, b > 0} (14—15).

14. [5] (a¥a%0)3. 15. [6] 6ab¥a®v? :i_:a‘/azbﬁ.
IIpnr KAKMX SHAUYEHHAX G PABEHCTRO BepHO (16—19)7?

1 1
16.[4) Va = a2. 17. @] ¥a = a.

5 _3
18.[5] Y(a-1)® =(a- 1) . 19.@2}(a+2)“"‘ =(a+2) .
CpapEATE YHCAA (201—22). 1 1
20.[3] 7,125 u 7,173, 21. 7] [%)‘ " [%)’
22.[3] (1,03y% u 1.
Pemute yparHenue (23—24).
23. [1] 62* = ¥/38. 24.[1\;5&:3*.
25, (5] Buas, uro 1,2* = 3, gafita 1,23 +1,

CpaBHHMTE uncaa (26—28B). 3 s
2.[4¥3n%86. 27. [4] (0.35) u (0,356)7.
28.[4] 85717 u 3617,

Bunomunts aeiicrens (a > 1, b > 0, a = b) (20—32).
-]

B 3
29@ (Za:-! +b_%](20% —b_%). 30. @ g-b a3 - bz '

Ja-J6 “a-b
1
-1 +at = -a? 1-a-2
31.[] sa °JE1 —-at. 32._1_3_1_%_ﬁ.
a1 +Ja az +1 g2 —a 2 a® a3 +gq 3

2x
33. (7] BeuECANTE 3HAYCHHE BHPAXKEHHA (az" + ;-:f-;] -b%® mpu

a*+-L -4, b*=8,
a:

CpaseEnTE ¢ 1 uncaa (34—386).
34.[3] 342. 35. (3] (0,7)".

CpasaNTL yncaa (36—39).
36. [4] (2,71)"® u (2,701)'3, 37, [4] (0,44 u (0,(4)7".

w.@(%}ﬁ u[é]ﬁ. 39.[2] 2-% u 2-Y8.

BumonunTe geticrema (a > 0) (40—A43).
40.[3] (a¥?)2. 41, Bl a'? - aB.

2B @ ) 4. F )
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¥opoctuTes Ebipaskenne (44—45).

11y 3 2
2a + b2az gz — b2 a-b
44 [8]| 22287 | -
.[ 3a ] 11 Ja+ Jb

a—athe

’ F3
45. [9] 2aylt * — L,ecmax>0,b>0mx =l(’ ’ ]
:¢:+,jl+:cz 2

Bapuant i

1. [2] Karomy ma mpomesxyTros 0 < a <41 HIN @ > 1 IpHHAATeRHT

umcno a, ecam: 1) a85<1; 2) a? < 1?

Brlumcnuts (2—8).

2.[_3)8. 3.[2] (2%]4. 4@B25™. 5.3 8.
6.[@ 32 .81, 7. @[163 -[ 1 )-%4,[1)_4]*2.

16 2
)
8. [6] (16025 — 3'0'5)[16‘0-25 + (3§J s].

ITpeacTaBUTE B BHAE CTENEHH ¢ OCHOBaHMeM ¢ > 0 (9—13).
9.@¥Ya* - Wa”. 10.[@ ¥a" :¥a3. 11. [ (Ya?)®.

12.@:;%-%. 18. [@] ¥¥a.

Brnoaeuts neitcrsna {a > 0, b > 0) (14—15).

14. [5] [%% ] . 15.[8) ab¥B1a% - %a"" J3ab - bY9ab.

IIpu KaKNxX 3HAYEHMAX ¢ paBeHCTBO BepHo (16—19)?
16.|Z|‘%G=a%. 17.|Ziil_=a§.
18.@W=(3+a)5. 19.@W=(1—a)_%.
CpaBHHTE TrCaa {20—22).

20. [2] (0,2)‘13 n (0,2)-0:3, 21, [2] 9,7% n 9.7%.
22. (3] 1 n (0,283)8.

Pemnre ypapreHne (23—24).

23.@427=(%}x. 24, [4] 7% = ¥/49.
25. [5] Braa, uro 0,7 = 5, HaitTr 0,72 +1,
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CpapruTe uncaa (26—28).
26.[4] V2 n 7/0,1.

27. (4] (1,02)°4 = (1,021)%4,
28.[4] 1818 » 1918,

Bunonuwts peftcrema (a > 0, b > 0, a = b) (20—32).

29, [5] ( 5o 3b“](a% + 30-1].

a+ b
ook = ey
a2+ ¥ 1.(“3‘°f].a§.

(a%(a - B))s (a-b)?

1
l1-a)ll-a 2

1 1
= — (
82[Ta2 +a % + —
a a 1+ 72

1

33. [7] Boruenure anavenme BriparkeHns (g% — 4): [bz" + F} npu

a”‘=5,b‘+bi‘=3.

CpaprHuTh ¢ 1 uncna (34—35).

JZ
34.[3] {%) X 35. 3] (1,07)" .

CpapHuThL uncia (36—38).

86. [4] (0,37)"® u (0,307)"3.

37.[1] (0,(3))~Y® u (0,8)"5.

38. [4 (5.1)"® = (5,1)7".

39. [4) (0,3)~% u (0,37F).

Bunomaute fgeiicreua (a > 0) (40—43).

40. [3] (a¥3)3. 41, [3] a® . a2.
B dE-1
1- V22 +1 a”(a )
42.@(“ ) +1, 43’@0‘@—”.
YaupocTuTE nupameime (44—45).
1 _3

.8 (1- x)4 +(1+x)4;1—x) ‘| 1 _mpu -1 < x < 1.

2(1 + x)4 (1—x*)1

(m+x)2 + (m - x) 2mn
45. [9] precmm>0,0<n<lnx= S,

n

{m+ x)= —(m-x)
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KoHTponnHaa paBora Ne 1

Bapuant |
1. BruMcauTh:
¥ .3 Wir
1) —} 2) (¥2V16)2.
15 - 272 . 8373

2. HWapecTHo, uTo 12% = 3. Hailire 122x-1,

3. Bunoasnrs gedicrseda (¢ >0, b > 0):

1) a{.;.JE. 1 Jg+1. 2)%+m_ab
a¥e-1 ’ ¥a '

4, CpaBHUTS 4unHcIA:
n |2 : B [E)%- 2) (4,2)Y7 u 43]ﬁ
7 7]’ ’ 5) °

. BanucaTe GeCHOHEYHYIO IMePHOAHYECKYI) JecATH4YHYH apolb 0,2(7)
B Brae O0LIKHOBEHHOIM.

+

1 1 1
6. anocmm{ az +2 _a=—2]_aa 1npna>0,a=¢1.

L a-1
a+ 2a2 +1

B =

Bapwanrt Hi

1. BHAHCIUTE:

n 2VIE-8 ) @sEIy.

44 .27%
2. UspecTHO, uro 8 = 5. Hafith 8=+2,
3. Bunoanure geficrena (@ > 0, b > 0):

N 1, Vab - ¥/b
S e R A B "=l

4. CpapHATH THCHA:

1) (0.7)'% n(0.7)'%; 2) (M = (3,143,

5. 3ampcaTh (eCKOHEUHYI) TIEPUOAMIECKYI0 AecaTHIHYK) Apobe 0,3(1)
B BR/Ie OO KHOBEHHOM.

1 1 -1
- 2 — y2 2
6. Yupocrnte sx f - xl yl (%] npe x>0, y>0.
x: + xEy: x: -+ y:
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3agaHnsa ang NOAroToBKU K 3K3aMeHy

VYopoctuts BeipaxxkeHue (1—3).
J7 Y128
‘ 4125

V5-4J3 J5+ 43
I R S

2J5
=

. OrBer.

Orser. 8.

1

EY 3
9 2 . 2
3.[5] mtem® ;n . OrBerT. 9m".
o

Yx + 3y

4. (6] CoxkpaTuTs Apo6L ——— —_—
o CEr -y

- - , €CJH

a4

5.(6] HaiiTn 3HaueHHe BBIPAYKEHHUSA

a=81,b=16. OrsBer. 4.

3apganua ans UHTEPEeCYIOLUXCA MaTeMaTUKOn

Mpumepsbl ¢ pewwieHnaMU
VYnpocTuTs BhIpakeHHNe
A=+Ja+2-2Ja+1+Ja+5+4Ja+1.
PeueH u e. BeipaskeHne nMeeTt CMBIC] IIpH a = —1. 3aMeTHB, UTO
a+2-2Ja+1l=a+1-2Ja+1+1=(Ja+1-1)2,
¥ IPUMEHUB Q)opmyny N =|b|, monyunm
=|Ja+1-1+Ja+1+2.

Ecim Ja+121, 10 a=>0, m Ttorma A=2Ja+1+1. Ecanu
0€Sa+l<l,r.e.-1<a<0, 7o A=1-VJa+1+Ja+1+2=38.

2Va+1+1,ecina=0,
3,ecan -1<a<0.

OrBeT. A= {
OcBo6OANTHECA OT MPPAIMOHAJLHOCTH B 3HaMeHaTeje Apo6u

_ 1
1+ 32+ 231
PemeHue. O6o3HauuM §/§ =a, Torma a® = 2,
1 1

" 1+a+2a® a*+(l+a+a?)
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VMHOXaA 4YHCIUTEJb M 3HAMEHATeJb IOJYydYeHHOH Aapo6H Ha

a — 1 1 npumeHas GpopmyJy pa3sHOCTH KyOoB, 3amumeM A Tak:
a-1 a-1

2i(a 1)+ a® _1 =31 (yuuTeiBas, uto ad = 2).
a-1_¥2-1 ¥2-1)9+3¥4+316) "¥2-¥1-3
3-a? 3_Y1 23 B 23 ’

IlokasaTh, YTO CyMMa KBaJpATOB JBYX HEUSTHBEIX UMCEJ] HE MO-
sKeT OLITH KBAAPATOM II€JIOTO YHCJA.

Pemenue. Ecim a=2n+1, b=2m+1, o a2+ b2=4 (n%+
+ m?2+ n+m)+ 2, sgaunt, a? + b2 =2p u a® + b? He genurca Ha 4.
Ecau a?+ b2 = k2, To k = 2s u Torga a? + b? = 4p, uTO He BHIIOJTHAETCH.

A=

3apaHus AN caMOCTONTENIbHOW PaGoThbl

1. YopocTuTs BeIpasKeHUE:
Jx+2x +1-fx2 - 2x+ 1
Jei+ 2x+ 1+ (22— 2x+ 1

Orser. %, ecau |x|21; x, ecom | x| < 1.

Ja—2Ja—1+J?+2Ja—1

6)
Jaz-4(a-1)
2,/ -1
O'rne'r.a— ,ecaun 1< a< 2.

3 , ecau a > 2;

B) Vx+b5+4Jx+1+Jx+2-2Jx+1.
OrBer. 2Jx+1+1, eciu x> 0; 3, ecim -1< x < 0.

2. HaiiTn 3HaueHHe BBIPAYKEHUSA:
a) Y43+ 302 +/43-30/2. Orger. 10.

2+ 43 2-4J3
. 0 . V2.
) Gzt R T
J2 +8 +J4

Orser. V2-1.

® Gi BB e

3. OcBOGOANTHCA OT MPPAIMOHAJIBHOCTH B 3HaAMEHaTeJe:

a) — TBeT ( 81 2 9 4)-
— J__. O . Vv + Vv +

) A= A= a— TBeT. —m—8

6 . O . .

4. JloxkasaTh paBeHCTBO:
a) 320+ 142 +3/20-1442=4; 6) Y7 +5J/2+7T-5J2=2.

5. ITokasaTb, uTO yucio a = 4n3 + 6n2 + 5n + 21 genurcsa Ha 3 mpn
JI000M HaATypaJILHOM n.

6. JTokasaTb, uto umncio a = 1123 + 73 geaurca Ha 37.
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Fnasa Il.

CteneHHas pyHKUUSA

§ 6. CteneHHas ¢pyHkuua, eé cBonucTea u rpadpumk

Cnpanoquble cBeneHusn

DyHKIMA OGzacts M=oxxecTBO quHC.'.CTb’ Bospac- | Y6niBa-
P orpene- . HedYeT-
y=x 3HaA4YeHNH TaHue HHe
JIeHUA HOCTH
p=2n, R y=20 4yéTHaA x20 x<0
neN
p=2n-1, R R HeuyEéTHaA x€R —
neN
p=-2n, R, y>0 4yéTHaA x<0 x>0
neN x#0
p=-(2n-1), R, R, He4yéTHaA — x<0,
neN x#0 y=0 x>0
p>0,peR, =20 y=20 — x20 —
p — Hemejoe
p<0,p€eR, x>0 y>0 — — x>0
p — HemeJyoe
Mpumepsbl ¢ pewieHuIMU
HU300pasuTs CcxXeMaTHMYeCKM rpaduk y _ xg
OYHKIIMM ¥ HAWTH €€ 06JIacTh OIpeAeeHusA v
1 MHOKECTBO 33Ha‘IeHPII7I: . 1
1) y==x58 2) y=x °. o 1 x
Pemenmne.
3
1)y=x5,p=g, O<p<1l, p— He- Puc. 14
nenoe uucao. O6aactes onpeneneHns x = 0. y
MuoxxecTBO 3Hlaqum‘«'1 y 2 0 (puc. 14).
2) y=x 5, p<0, p — Hemesoe YHUC- 1
=x 5
no. Obnacte onpegenenuda x > 0. MHoxke- y
cTBO 3HaueHH# y > 0 (puc. 15). 1
Haiiti o6sracts onpeaeeHua GyHKIINM: o 1 >
2
1) y=(x3+ 13
2) y=(x2+3x—4)"6. Puc. 15
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Pemenwne. ,
1) y=(x3+1)3, §> o, %— ypcyao Henesoe. O61acTh oIpeeIeHusa

x% + 1 > 0. Pemum HepaBeHcTBO (x +1)(x2—x+1)20,x2-x+1>0
npu x € R, Tak Kak a = 1 u BerBu napa6onmu y = x2 — x + 1 Hampas-
JeHnl BBepX; D = -3 < 0, T. e. mapa6oJjia He UMeeT nepeceueHU C OChI0
Ox. CnegoBarensHo, (x + 1)(x2 - x+1)20, ecin x +1 20, x = -1.

OTrBerT. x 2 1.

2) y=(x%+ 8x — 4)%, —6 — uéTHoe OTpMIATENBHOE YHCJIO.
O6snacTs onpenenenus x2 + 3x — 4 # 0. Pemum ypaBHenue x2 + 3x —
-4=0, x;, =—4, x, = 1. O6sacTe onpejeneHus x # —4, x # 1.

Cpenu pyHKIMit ,
y=¥x-8, y=26-3, y=(x-3)3, y=(x-3) ¢
Ha3BaTh Ty, MHOKECTBOM 3HAYEHMH KOTOpPOH HABJIAETCHA MHOKECTBO
IEeACTBUTEJbLHREIX UHces, Kpome 0.
Pemenue. Takoit byuknneit apnserca GyHknusa y = (x — 8)73,
Tak Kak —3 < 0, —3 — uyucio mesoe, HEYETHOE; MHOXKECTBOM 3Hauye-

HUM aBJgercd MHoecTBo R, Kpome 3HaueHmit (x — 3)3=0, T.e.
1

(x -3)?
y=%/x -8 sBngerca muoxkecrso R; dyHKuuN y = x8 — 3 — MHOMKe-
2

# 0, y # 0 npu Bcex x # 3. MHOKeCTBOM 3HaueHMNH GbyHKIINU

cTBO umcen y > —3; dyHKuuu y = (x — 3) 5 — MHoxecTBo y > 0.
OrBerT. y=(x — 3)3.

BrisicHUTL, KaKas u3 GyHKOuUiA: y = x~* wim y = x*3 — asnger-
cs Bo3pacTramoieil Ha orpeske [2; 3].

Pemenue. Orpesok [2; 3] npuHagiaexut ayuy x = 0. DyHK-
nusa y = x*3 Bospacraer Bciogy Ha ayue x = 0, ciegoBaTeILHO, M Ha
orpeske [2; 3]. ®yukuua y = x4 y6eiBaer npu x >0, T. e. u Ha
orpeske [2; 3].

Orser. y = x*3,

IIpn kKakux 3HauYeHUAX a ypaBHeHue x% — 1 = @ umeer geiticTBu-
TeJbHbIe KOPHHU?
PemeHnue.

I cnoco6 paccyxnenuit. MHoxe- y
CTBO 3HaueHM# GyHKmum y=x5-1 — y=x5-1
AeicTBUTENbHBIE unchaa y = —1. 'padpukn
byuknuit y=x5-1 u y=a (puc. 16) a y=a
HMeIOT OAHYy OOIyi0 TOUKy npu a = —1,
IepeceKaroTCca B ABYX TOUKaXx Npu a > —1. \ 1T /
CnegoBsarenbHo, ypaBHeHme x%—-1=a EAY)) 1 %
UMeeT OAVH KOPEeHb IpU a = —1, aBa ageit-
CTBUTEJBLHBEIX KOPHA NIpu a > —1. -1 y=-1
II cnoco6 paccyxaennii. IIpeobGpa-
syem ypaBHenume x6—-1=gqa, x6=qa+1. Puc. 16

46



Oyuxknua y = x® npurmMaeT TONBLKO HeoTpHIaTeNbHEIE 3HAUCHUA.
CrnegoBaTenbHO, IOJA TOrO, UTOOBI YypaBHEHHE MMEJIO KOPHH, JOJKHO
BHIIOMHATECA a + 1 20, a =2 -1.
Orser. Ilpu a = -1.
3 > 1
[(x—1)3, ecim x > =

’

]

IToctponTts rpadmk GyHKIUHU Y = 1
[14+ (x—-0,5)71, ectmr x < 2

Pemenue. Ecom x 2 %, to rpabuk bysrmuu y = |(x — 1)3| mo-

nygaetca U3 rpaduka GYHKIUM y = x3 CABHrOoM Ha eIWHHUILYy BIIPABO
Broib ocu Ox u orobpaskeHHeM 4YacTH IMOJIy4deHHOro rpaduka, Jie-
xameil HMIKe ocm Ox, CHMMETPHYHO y

1
oTHOcuTEeNLHO ocH Ox. Ecim x < 3 TO

rpapuk GyEroumM y =|1 + (x — 0,5)7!|

noaydyaeTca caABUroM rpadpura QPyHK- 1
muu y = x ! Ha 0,5 eAMHHUIIEI BAOJIL OCH

Ox BIpaBO U Ha eAUHUILY BAOJB ocu Oy J
BBEPX M OTOOGpasKeHHeM YaCTH II0JIy- 5 1ol 1 1
gyeHHOro rpaduKa, Jexkaieil HuKe OCH -3 |3

0x, CNMMETPMYHO OTHOCHTEJLHO OCH
Ox (puc. 17). Puc. 17

3apaHua pna camocTosiTesNibHOW paboThbl

BapwnaHr |

Haobpasute cxematnuecku rpabuk dyHrkuuu (1—6).
1.[3] y = x'2. 2. (3] y = x!". 3.8ly=x"
4.[8] y = x35, 5.[3] y = x17. 6.8y=x""

HaiiTu o6sacTh oOmpeaeseHMA M MHOMKECTBO 3HAUEHUN (QPYHKINU
(7—15).

7.[8] y = x%2. 8.[3] y = x5, 9.4] y=x".

1
10.[4] y = x718. 11.[4)y = x7. 12.[4) y = 22,
B.[Ay=x"Y. 14.[4y=Vx 15.[4y = ¥x.

fABnserca nn pyHKIMA y = xP Bo3pacTaloliei NN yOhIBaooIei, ecian
x>0, a p pasHo (16—18):

16.[4] n - 1?2 17.[5] 2- V2? 18.[5] V5 - 38?

CpaBHNTH 3HaueHHUsa GyHKIMI y = xP (19—21).
19.[5] 8,187 u 5,287, 20. [5] 0,48%1 u 0,75%1,
21.[5] 3 u 38,4173,
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Haiitrn o6aacte onpefenenna pyaxnun (22—31).
1

22, Bl y = (x - 2)°. 23. 5]y =V« +2.
24.|E|y=(3—x)5£. 25. (8] y = ¥3- .
26. [6] y = (x® — x)2. 27.[6] y = (x® — 8x2 + 2x)".
28. [6] y = §f(x? - 9°. 29.y=(x2—4)§.

s _1)E
30.[By=(x*-x2—6x) 5. 31.y=(:+2] .

Haiirn MHOMecTBO 3HaueHuit pyarnuu (32—36). .
32.[6l y=(x - 2)* 33.5]ly=(x+ 1) 34.[6) y = 3+ x*.
35.[6ly = Y«? - 3x. 36.[6]y=4{5x + x2.

1

37. (5] Hanu dpynxmpmr y = 8x 2, y = 16x3, y = 5x7%, y = 0,6x%%, y = x°%,
¥= %x“, ¢ =x"— 1. Bolnucarte (QyYHKIMH, ROTODRIE HABIAIOTCA
YETHRIMH.

BrdAcHRTE, BO3pactaer HiAm yOnipaer GyHKODHSE y = f(x) Ha oTpesxe
[1; 2] (38—40).

38.[6] y = x2 + 2. 89.[6] y=—x3+1. 40.[6] y = (x + 32
Hzobpasure cxemarmueckn rpabme GyHrumH y = f(x). Haiitm eé

06/1aCTs ONpefleIeHMA H MHOKeCTEO 3HAYEHMN, AETepBalb 3HAKOIO-
CTOHHCTBA, IPOMEMYTKE BoapacTaHua (yOrpanuf) (41—46).

41. 6]l y=x" + 1. 42.[6]y=(1 - x¥. 43.[6ly=¥x-1.
1
44.[6] y=x3+2. 45.Bly=¥x+1. 46.[6Jy=x-1.

IIpu KAKUX 3HAYEHHAX ¢ YDARHEeHHE HMEeT OUH KODEHE; JIBA KODHS:
He AMeeT KopHen (47—49)7

47.[7] (x + 3}t = a. 48.[712-x2=a. 49. [Tl x*+1=a.
Pemnre rpadmaeckn ypapHenze (60—561).
50.6]¥x+1=x+1. 51.[6] ¥x = x~5.

HocTpours rpaduy dyHruum (62—54),
52. My =% x| +1. 53. [T y=|x - 28 54. [Ty =
Haittu sHaueHue pyHKOuH (55—56).

Hx+2 ,ecm x > 8,

55.y={ ! onmx <3 npn x, = 6, x,=-1,5.
x_ﬁ’ r

1
xd —1‘.
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(x+8)P,ecan x » -1,
%.6ly=1 3
2-x

npu x; =1, x, =—6.
,ecnm x < —1, pa Xy =1, %z

(x|-2)2, ecan x> 1,
57181 T1 abnr byHRIEN [ =
ocTpouTh rpaduk GyHRIEW Y {§{x_1,ec.1mx€1-

Bapuant i
HaofpasuTe cxemaTruecKHn rpabmr pyHEUHE (1—6).
1[3] y = x5, 2. [3] ¥ = 2%, 3.[8ly=xs.
4.3y = x> 5.8 y = 2735, 6.3 y=x%"2.

Haltre ofiacTh onpesiefieHNA M MHOMECTBO B3HAYCHWE GQYHEIHH
(7—15).
7.[8] y = x18. 8.3 y= " 9.(4) y = .

1
10.[4) y = =20, 11. [4] y = x°. 12. [4] y = =37,
13.[@y=x5%, 14. [ y = ¥Yx. 15. [y = ¥x.

fengerca an dyHRUMA ¥ = X7 Boapacramieit nan youipaocmeit, ecan
x>0, a p pagEO (16—18):

16.[5] n - 2? 17.[5] 2 - V3? 18.{5] J7 - 3?
CpapEuTE: 3HAYeHNA PYEROWA y = »° (19—21).
19.(5] 1,351 n 2,751, 20. [5] 8,5%° » 10,5%0,

21.@(%]-0'3 7 (%JM.

Haifiru ob6aacTs onpemeneEnd ¢oyHruum (22—31).

1
22.(8]y = (x - 5)%. 23.Bly=¥x+3.
1
24,5l y = (x - 2)3. 25.Bly=¥x-2.
26.[6] y = (x* - Y. 27.[6] ¥ = (x® + 3x% + 2x)°.
5
28.(6) y = 4f(9— x2)5. 29. [6] y = (9 - x%)".
5 T
30.[6]y = (%2 + x2 —12x) 5. 31.@y=(:ti] .
Haitte MBEOMXKecTBO a3HaveHHH dyuxoun (32—36).
32.6l y= (1 + x)b. 83.[6l y=(x-8)".
1
84.[6]y =5+ x5. 35. 6] y = 332% + 2x.

38.[6)y=Yx? - 3x.
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1
37. (5] Daum dyErumn y=3x2, y=16x3, y=>5x2, y=0,5x25
p=x3 y= %xs, ¥ =x*—1. Bunmcats GYEKOAH, KoTODHE
ABNAKTCA HEYETHRIMH.

BrIACHHATB, BO3pacTaeT nan yOwpaeT GyHEIHA y = f(x) Ha oTpeaxe
[1; 2] (38—40).

38.[6y=at-1. 39.[6) y =2 - x5, 40, [6] y = (2x - 1)3,

HzofpaznTs cxemarTHdecKkn rpabmy dyuxnomn y = f(x). Haiith eé
ofnacTe oIpeeJeHnA ¥ MHEOKECTBO SHAYeHHAN, HETEPBATEI 3HAKOIOCTO-
SAHCTEA, MPOMEIKYTKHE BO3pacTaHua (yOnsanma) (41—46).

41.[8) y = (x + ™. 42. [ y=1-2". 43.[6y=4Yx-1.
44.[6] y = (x +2)5. 45.[6ly=1+¥x. 46.[6ly=(x-1).

IIpu KaKUX IHAYCHUAX @ YPABHEHHE UMEET OAUH KODeHE; IBa KODHH;
He HMeeT KopHeit (47—49)7
47. [T (8 - x)t =a. 48.[7] 2%+ 2 =a. 49. [T x5 -2 =a.

PemuTe rpadpnueckn ypasHeHne (50—51).

50.[6]¥x+2=x+2 51.[6] Vx = x7.
IMoeTpouTe rpadur dyHrouH (52—54).
2. [Ty=%| x|+ 1L 53. [T y=12 +xP.

1
4. (Tly = |(x— 1)% - 1|.
HafiTz anauenuwe pyuromu (55—56).

Y5x—8 ,ecm x = 2,
55.[6]y = 2 9 opu x, = 7, x5 = 4.

W,e&nnxﬂ

4
,ecau x = -8,
56.[6ly=<gx+15 opu x, = —15, x, = 49.

Y(1- x)? ,ecom x < -8,

B7. Ilocrpoare rpadpuk byEKIMMH y = {

[(x+ 2)71|, ecan x > -3,
32— x,ecim x < -3.

§ 7. BaawmHo obpaTHsie pyHKLMK

CnpaBoyHblie cCBEAEHMA

Jdna HaxoxzgeHua $yERUHHN, ofparHoll K $yHEmUM y = f(z),
HYMHO DelIHTe YpPaBHeH#e f{x) =y OTHOCHTEALHO X (€CJH 9TO BOS-
MOY{HO), A 3ATEM MOMEHATHh MECTAME X H . EcIn 9TO ypABHEHHe AMe-
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er Goslee OMHOTO KOpHSA, TO PYHKIMHN, o6paTHO# Kk byHKIUHU ¥y = f(x),
He CYIleCTBYET.
T'padbmkm B3aMMHO OOpaTHBIX PYHKIMHA CHMMMETPHUYHBI OTHOCH-

TeJIbHO MPAMOI Yy = x.

Mpumepbl ¢ pelueHnaMu

Haiitu dyHKIIMIO, 06paTHYIO K GyHKIUM y = x5 — 1.

Pemenwue. Pemus ypaBHeHHe x° — 1 = y OTHOCHTENILHO X, Ha-
xomum x = §/y + 1. BaMeHMB x Ha y ¥ y Ha X, MoayyuM GopMyJy, 3a-
JapIyio o6paTHyo dyHKIMO: y = ¥ x + 1.

Ha ogHOoM puCyHKe mocTpouTh rpabukm GyHKmuum y = —x2 —1
mpu x 2 0 u o6paTHoit K Heit pyHKkuuu. HaitTn o6paTHy0 QyHKIHIO.
Vkasarh o0siacTh ONIpefesieHNs M MHOYKECTBO 3HAUEHHH MCXOAHOMH
¥ 00paTHOI K Hel (MYyHKIMA.

Pemenue. Crpoum rpaduk pyHkuun y = —x2— 1 opu x 20 u
CHMMETPUYHBI €My OTHOCHUTEJbHO IPAMOH y = x rpaduk o6paTHOIA
bysknum (puc. 18).

Ilna oTeICKaHUA oOOGpaTHOM y
DyHKIMM BBIpA3UM X uepe3 y:
r=—y-1, orkyga x=+/-y - 1; _ /5‘
18K kaK mo yciosmio x 20, to YV X7 1 Y
x=,/—y— 1. 3ameHuB x Ha Yy, \ T
4 y Ha x, mojaydyaeM dopmyay ) '
y=+v-x -1, sagalomyio oGpar- -1 o 1 x
Hy1I0 QYHKIIUIO. -1

IIna dysasnun y =—x2 — 1 3a-
IaHa obsacTh onpeaesieHus x = 0,

TOrla MHOKECTBO 3HaueHu#t y <—1. _ .2
=—x2-1

Ina ¢yEKnuM y=+-x —1 06- x>0

nacTh onpeaeneHud x < —1, a MHO-

¥ecTBo 3HauUeHmi y > 0. Puc. 18

3apaHma ans caMoCToNTesNbHOW paboThl

BapuaHrT |

Haiitn pyHKIHIO, OOpaTHYIO K HAHHOIi; yKasaTh e€ 00JlacTh oIlpeje-
JeHHA ¥ MHOJKeCTBO 3HaueHuii (1—4).

1.3 y=-3x + 2. 2.@y=2f’x.

3.5ly=2-x3. 4.6]ly=%2x-7.

Ha ofHOM pHCYHKe IOCTPOMTHL rpadvKM gaHHON GyHKUMM U QYHK-
muH, oOpaTHO# K maHHOIK (5—7).

5[4 y=2x+ 1. 6.[6) y=-x2+ 4 npu x > 0.

7.[6) y = (x + 2)2 mpu x < -2.
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BapwuaHr Il

Haiitn pyHKIMIO, OOpPATHYIO K AAHHOI; yKa3aThb eé 00JacTh oIpee-
JIEHUS ¥ MHOYKeCTBO 3HaueHH# (1—4).

1.3 y=2x-3. 2.[@y=—"

x -4
3.[5] y=38 - x°. 4.(6]y=3¥38x+1.
Ha oaHOM pHCYHKe IIOCTPOMTH rpadMKH GAHHOH DYHKIMH M DYHK-
uun, obpaTHOM K maHHOM (5—7).
5.4 y=-2x+1. 6.[6] y=x%+ 2 mpu x <O.
7.06] y=—(x + 1)? mpu x < -1.

§ 8. PaBHOCUJIbHbIE YPAaBHEHUA U HEpaBeHCTBa

CnpaBouHble cBeaeHus

Ecin Bce KOpHH II€ePBOTO YPaBHEHMA ABJAITCA KOPHAMH BTO-
poro ypaBHeHHMHA, TO BTOPOE€ ypaBHEHHE HA3bIBA€TCA CJIEJACTBUEM
IepBoro.

YpaBHEeHUA, UMEIOIIMEe OOHO U TO YK€ MHOYKECTBO KOpHeii, Ha3H-
BalOTCA PAaBHOCMJIBLHBIMH.

Ilpu peureHnu ypaBHEHHIT MOXKHO:

1) samMeHATh ypaBHEHHE DaBHOCHJLHBIM €My ypaBHeHueM (0es
nocJjenymolneii MpoBepKM);

2) 3aMEeHATH YypaBHEHHE €ro CJIEACTBHEM (C MIPOBEPKOI Ha BHIAB-
JIeHVE IIOCTOPOHHUX KOpHeit).

HepaBeHcTBa, MMeOI[€ OJHO M TO K€ MHOJKECTBO DeEIIEeHHUH,
HA3bIBAIOT PABHOCHJIbHBIMH.

Mpumepsb! C peweHusIMu

BelAcHUTHL, KakKoe u3 ypaBHeHMi: (x —5)(x—-3)=0 wm
x — 5 =0 — aBaserca CJeACTBHEM LPYroro.

Pemenue. IlepBoe ypaBHEeHNe MMeeT KOPDHH X; =5 M x, =3,
a BTOpoe — €IWHCTBEHHBIN KopeHb x = 5. IIoaToMy IepBoe ypaBHe-
HHNe ABJSETCHA CJIEeACTBHEM BTOPOTIO.

BbIACHUTH, PABHOCHJIbHBI ¥ YpaBHEHUA:
1) 33x-3=0 u x—1=0;
2) x2-x-5=0 u x2=x+5;
3) x2-83x-4=0 u x+1=0;
x+ 2
4) =0 u (x+2)(x-3)=0.

x -3

OTrBerT. 1) PaBHOCMIBHBI; 2) pPaBHOCHJBLHEI; 3) HEe PaBHOCHIIb-
Hbl (KODHM II€epBOro ypaBHeHMs x; =4, X, =-1, KOpeHb BTOpPOro
x =-1); 4) He paBHOCHJIbHBI (KOpEHbL IIEPBOr0 ypaBHEHMA X = -2,
KOPHHM BTOpPOro x; = —2, x, = 3).

52



BH.ECHHTB, PABHOCHJIBHEI JJH HEDABEHCTBAC
D (x+3)(x2+2)<0 1 x+3<0;

2) 3"+12>1 7 Sx+2>x—1;

x_
x+ 3
x—4
Pemenne. 1) Tar xkax x2 + 2 > 0 OpH scex AeliCTBHETENLHBIX

2HAYeHHAX X, TO PelIeHHe HePDABCHCTRA HINEM CPeaH PelIeHMil Hepa-
peECTBA ¥ + 3 <0, 7. e. x < —-3. OrBeT. PABHOCHIBHEL.

3) >0 1 (x+3)(x—-4)>0.

3x+ 2 dx+ 2
2) HepaBeHCTBO i > 1 paBHOCHJIBLHO HEpPABEHCTBY 1~
X - x -
- 1> 0, 3HAYMT, # HepPAREHCTRY 3x+2-(x-1) 0, 22+ 3 0. Pe-

x -1 x—-1
MmeHyeM ITOrC HEPDABCHCTEA HABAAIOTCH MNPDOMEXYTKH X < —%, x> 1.

Pemenmenm HepaBeHCTBa 3x + 2 > x — 1 ABISeTCHE NPOMEXYTOK
r> —g. Oreer. He paBHOCANLHH.

8) PemleHNAMH TOrO H APYIOTO HEPABEHCTEA ABIAIOTCHA IPOME-
KYTEE x < -3, x > 4. OrBer. PABHOCHJILHEIL

3apanva pna camMocToaTeneHol paboTel
BapuanT |

BHACHHTE, KAKOE M3 /IBYX JAHHEIX YpPABHEeHUH ABAAETCA CIeJCTBHEeM
apyroro {(1—3).

L.Blx+4=0 m (x-1){(x+4)=0.

2.[4] x2+3x-10=0 u x-2=0.

2_4._ x2—4=
3.5]x2-4=0 = —

S8anmucars kakoe-HEGYAEL creacTBHE ypaBHeHnA (4—9).
1.3 3x=4. 5.[@ x=9. 6.3 >3 -0.

-8
7.[5] V=% =3. 8.6 VxZ-Tx+2=x+1. 9.[3] x2+1=0.

0feACHUTE, MOUeMy AaHHEE YPABHEHHA paBHocHABHH (10—12).
10.{38]3x =6 u 8x+2=8.

11.[3] 18x2 - x =3 u 18x2=8 + x.

12.[3] 5x = 20 u 10(x — 4) = 0.

BuAcHRETEL, paBHOCHIBHE M ypaBHeHHA (13—14).
13.[3]16x=83n 5x -1 =0.

144 x(x-2)=0u x(x2+2)=0.




BuiscHUTE, pABHOCHJBHE JE HepabBeHcTBA (16—17).

15.[4 x +5> 0 u (x + 5)2 > 0. lﬁ.lﬁlx2:1<0n2x<x+1.
2

17.[5 2= +21>1n2x2+l>x—2.
x—

18. |7] CaescTBHe HEKOTOPOrO YPABHEHUA HMeeT TpH KOpHA. CKOJIb-
KO KopHell MOKeT ORITh ¥ MCXOAHONO YPABHEHUA?

BapwanT i
BLIACHHUTH, KAKOE M3 ABYX JAAHHBIX YpaBHeHU ABAAeTCA CAEHCTRHEM
apyroro (1—3).
LB]2-x=0ud4-x2=0. 2[4 x2+x-6=0urx+3=0.

a2 x2-9 _

3.619-x*=0mu ~ 13
BanucaTh KaKoe-HEGYAL clefcTBHe ypaBHeHmA (4—9).

4.[8] 5x=-T. 5.[4] x2 = 2.

x+ b5 _m2 _

6.@“3_0. 7.[6] J{x - 8)® = 2.

8.6 VaZ —6x2+5=x+2 9.@5fx=0.
OGbACHNTD, II0UEMY JAHHEIC YDAPHEHHA pABHOCHALHE (10—12).
10.@2%:::15117:::45. 11.[3] 722 - 5=2xn Tx2 - 2x = 5.

4x -1,2

12.(3]10x=8mn =0.

BEIACHHTEL, PABHOCHWILHEI Jii ypaBHeHEMs (13—14).
13. 8] x2 =4 u (x - D(x+2)=0.
14.[4] (x+5)(x—5)=0m (x + 5)2=0.

BHIACHHTE, PABHOCHJIBLHB TH HepapeHcTRa (15—17).

15. 4 x2+9>0mx+9>0. 16.[5] x(x + 3) <0 m ’:3<0.
(x - 2)* _ont *
17. [5] — <lm(x-2¥2<x+4,

18. CiefcTBAE HEKOTOPOTC YDPABHEHHANA MMeeT AP KopHA. CKoJARKO
ropHeil Mo)XeT OHITL ¥ HCXOAHOIO VDABHEHHA?

§ 9. UppaumoHaneHblie ypaBHeHUs

CnpasouyHbie cCBegeHusn

HppaunoHANBHOE YDABHEHHE — 3TO YDABHEHHME, COAEpKaliee
HEH3BeCTHoe II0J 3HAKOM KOpHA.

HppanuoHansHble YPABHEHMA YACTO PEHIAIOTCH ¢ IOMOIIBIO BO3-
BeICHAA 00euX uacTeil YpABHEHHA B OLHY M TY K€ HATYPaILHYIO CTe-
OeHb.
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IIpn BosBemeHMM obenx dacTeil ypaBHEHUS B HEUETHYIO CTEIIEHb
nory4aeTcd ypaBHEHHE, PABHOCHJIbHOE MCXOIHOMY.

Ilpu Bo3BemeHMM o0GeMX 4YacTeil YypaBHEHMA B UETHYIO CTEIEHb
(B yaCTHOCTH, B KBAAPAT) MOT'YT IIOABUTHCA IIOCTOPDOHHME KOPHH, IIO-
3TOMY B 3TOM CJIy4uae HeoOXoAMMa IIpPOBEpKa.

Ilpn pemeHuu MppanMOHAJBHEIX YPaBHEHHI IIpOBEpKa He JeJia-
e1ce, ecJIM MCIOJIL3YIOTCA CJIEAYIOIINE YTBEPIKAECHUSA:

1) ypaBHenue Buaa 2%/f(x) = g(x), rae k € N, paBHOCHJIbHO
g(x)=20,
f(x)= g% (x);
2) ypaBHeHme BHAa 2k/f(x) = 2",/g(x), rae kE € N, paBHOCHJIBbHO
f(x) = g(x),

f(x) 2 0 (MoxHO 3amMeHNTHL Ha g(x) = 0).

cucreme {

cucreme {

Mpumepsbl ¢ pewieHnaSMU

Pemuth ypaBHeHHe V6 — x = x.

Pemenue.l BapuaunT opopmaeHnua. Bossega o6e yactu
ypaBHEHMA B KBaApaT, IOJYyYHM ypaBHeHHe 6 — x = x2, umeroree
KOpHH x; = —8, X, = 2. IIpoBepka ImoKa3kIBaeT, YTo X = —3 — IIOCTO-
POHHHMIT KOPEHb.

OrBerT. x = 2.

Il BapuaHT obopmMaeHH A. [[aHHOe ypaBHEHHE PAaBHOCHJIb-
HO CHCTEeMe

x=20, x20, x20,
6—x=x2, x2+x-6=0, X, =-3, x; =2.

OrBerT. x = 2.

Pemnts ypaBHenme Yx +6 —Jx+1=+2x-5.
PemeHnune. Bo3Begém 06e yacTi ypaBHEHHUsS B KBajpar:

x+6-2/(x+6)(x+1)+x+1=2x-5,

OTKYAA J(x + 6)(x+ 1) = 6.

Ilocie BO3BeseHMs oOGemMx dYacTeil 3TOro ypaBHEHHS B KBaJpaT
1 IpUBEfEeHUA NMOJOGHEIX WIEHOB Imoayuum x2 + Tx — 30 = 0. Jto ypas-
HeHUe MMeeT KOpHHM x; =—10, x, = 3. IIpoBepka NoKa3BIBaeT, 4YTO
x=-10 — IIOCTOPOHHMHI KOPEHb.

OrBerT. x = 3.

Pemuts ypaBHeHHMe ¥ 23 —19 = x — 1.
Pemenmne. Bossega o0e yacTH ypaBHEHHA B Ky0, IIOJy4YHM
x8—19 = (x - 1)3,
oreyna x3 — 19 =x3 - 3x2+ 8x -1, 8x%2 - 3x — 18 = 0. DTo ypasHe-
HHe MMeeT KODHH X, = —2, X, = 3, KOTOphIE ABJIAIOTCA KOPHAMU HC-
XOJHOTO ypaBHEHMA.
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SanaHua gns caMoCTOATENbHOM paGoTa

BapunaHT !
Pemntr ypasHenme (1—12).
1.[4Jx+8=/5—x. 2.[dV1-x=x+1.
3.4 Jx+11=x-1. g [V rx+4=4.
5B V2x+1-Jx=1. 6.8V6—x—v65+x=2.
7.BlJx-2+Jx+6=4. 8.8]V2x+5-Vx+6=1.

9.{8]V15-x +4/3-x =8.
10.[6] VBx -8 - V2x~1=8x-2.
WY -7T=1.
12.[6] Y1722 - 16 = x.
Pemnts ypapHeEHe oTHOCHTENBHO X (13—15).
13. 8] Vx = a. 14.[6] VYx-1=a. 15.[6] Vx =1+a.
BRIACHATE ¢ MOMOMBK rpadprKa, CKOIBKO KOPHEH HMeeT ypaBHeHHe
(16—18).
16. 5] Jx = 6 — x2. 17.[6] Vx + 1 = (x - 1)2.
18.[7] x*-2=x-1.
Pemmte ypapHeEme (19—21).
19. [7] V6 — 4x— 2% = x + 4. 20.[7) x+ 222 - Tx+5=1

21.[8] 5Jx2+ 5x+28 = x2 +bx + 4.

Bapwanrt il
PemuTs ypapuenme (1—12).
L[dJx+4=+2x-1. 2. [ Vx+1=1-=x.
3.[4]vx+10 = x—-2. 4. Jx2-x-3=3.
5.6]VBx+d-Jx=2. 6.5 VI2+x-J1-x=1.
7.8 Je+7+/x-2=9. 8.[6]V3x+1-Jx+8=1.

9.8l V2x-4-Jx+5=1.
10.[8] V7x-5-4/8x-2 = /42 -3,
11. (2] ¥19 - x2 = 3.
12, [6) ¥13x% - 36 = .
Pemmute ypapHenme otHOCHTEABHO X (13—165).
13.[6] Vx = —-a. 14.[6] Vx +2 =a. 15.[6] Vx +3=g.
BHACHHTE ¢ NOMOIIEIO I'padAKa, CKOALKC KOPHEH HMeer ypanHeHHe
(16—18).
16.[B] Vx = 4— x2. 17.[6] V= - 1 = (x - 2)2.
18. [T x* -1=vJx+1.
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Pewrnts ypasEenme (19—21).

9.7 J4-6x— 22 = x+ 4.

0.7 V2x2 +8x+T=x+2.

21.[8) Vx2 +2x +8 = 12-2x — x2,

§ 10. UppaumoHansHbie HEPaBEHCTBA

Npumepsbl ¢ peLeHMaMm

PemuTk HEPABEHCTBO V3 — x < —4.

PemeHue., Ilpu BCcex aHAueHHAX X M3 o0AACTH oOpefele-
HHA HepaBeHCTBA (x < 3) AeBaf YaCTh HEPABEHCTBA HEOTDHIATENLHA,
Toeromy /8 = x He MoKeT MPHHMMATH 3HAYEHMMN, MeHBIINX —4.

Oreer. HepaBeHCTEO He MMeeT pelteHHH,

PemuThL HEPABEHCTBO 3 — x < 4.
Pemenue, HepareHCTEO HMMeeT CMEICH, ecan 3 —x =0, T. e,
mpe x < 3, BEeau x € 3, To 00e 9acTH HepABSHCTEA HEOTPHUATEALHE A
OpH BOJBEACHHUA B KBALpaT ofenx qacTell ZAHHOrC HEPABEHCTBA NOJY-
yaeTCA HepaBeHCTBO 3 — x < 16, orkyza x > -13. Takum obpasom,
xr %3,

ECXOAHOE HEPABEHCTEO PABHOCHJBHO CHCTEME HEPABEHCTE > —13
X —1a.

Orser. -13 < x < 3.

PentnTs HepaBeHCTBO +/3 — x > 4.
Pemenue.Ecau 8 — x = 0, T. e. x £ 3, To 06e uacTH HEpaBeHCT-
BA OLpe/ieSIeHEl X HeOTPHIATeNLHEL. I1103TOMY NIpH BOARENEHNN B KBAJ-
par ofiemx wWacreil MAHHOTO HEPABEHCTEA TOAYYAETCA HEPABEHCTEQ
3-x > 16, KoTOpOEe MOXMCHO 3ANACATE B BHAe x < —13. Taxum o6pasom,
x %<3,

ECXOOHOE® HEPABEHCTBO PABHOCHJIBHO CHCTEMEe HepABEHCTEB < -13

OrsBeT. x <-13.

Penrnth HepaBREHCTBO /8 — x > —4,

Pemenue. Tar RaK JeBasd YACTH HEPABEHCTBA ONpeAeeHa IIpH
¥< 3 ¥ HeOTDRUATEJbHA, TO AAHHOMY HEPABEHCTBY YAOBJIETBODAIOT
BCe BHAUEHHA X M3 ero olJaCTH OmpejeleHud.

OrBeT. x € 8.

PemunTh HepaBeHCTBO +x +3 < x + 1.

Pemenune. HepaseHCTBO HIMEET CMHCA, ¢clH X +3 2 0, T. €.
Ipe x » —3. KaK ¥ OpH pemieHHM HEPABEHCTE B NpuMepaX 2 H 3, nonel-
TaeMcd 0¢ECOOHTECA OT PAAHKAJNA C MIOMOMBIO BOSEE/IEHUA B KBAJ[PAT
ofeux uacTeit HepaseHeTRa. OAHAKO CAeAVeT VUYHTHIBATH, UTO MpAa-
BAA YACTH HEPAREHCTBA MOMKET NPHHUMATE KAK OONOMHTEILHEE,
T4K ¥ OTPHUATEALHEE 3HaveHuA. PacceMorpuM aBa cayvas: x + 1 €0
ux+1>0.

a) Ecimx +1 £ 0, 1. e, x < —1, TO faHHOE HEPABEHCTBO He HMe-
€7 pelueHEH, TEK KAK erc JIEBAA YaCTh HEOTPHLATEJILHA.
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6) Bcomx > -1ux 2> -3, r. e. x>—1, To 06 YACTH HePABEeHCTBEA
HEOTPUOATENHLHR, B MOSTOMY NPH BO3BENCHAM B KBSADAT MOSYYAET-
cA HepABeHCTB0 X + 3 < (x + 1)?, papHoCHIBHOE HCXOmHOMY. Taxkum
obpasoM, AAHAOE HEPABEHCTBO PABHOCHILHO CHCTEME HepABEHCTH

x>-1,
x+8<(x+ 13
Takx KaK BTOPOe HEPABSHCTEBO STOM CHCTEMEl PABHOCHILHO Kaj-
JIOMY H3 HepaBeHCTB X2 +x—2>0, (x — 1}{x + 2} > 0, To naHHasa
x> -1,

CHCTEMA PDABRHOCHIBHA CHCTEME
P "Mz +2)x -1 >0,

OTEYOa CAEFVeT,

gro x > 1.

Orser. x> 1.

3ameuanne. HepasercTBO IpUMepa 3 — 3T0 HEPABEHCTBO BH-
Aa ,f f(x) < g(x), IpE pelIeHEAX KOTOPOre MOYXHO BOCIOJIb3OBATBCA
TeM, YTO OHO PABHOCHJLHO CHCTeMe HePABEHCTH

g(x)>0,
f(x)20,
f(x) < g*(x).

PemuTs HepaBeHCTBO +/x +8 > x + L

Pemenne. PaccmorpeM ppa cmyuan: a) x + 1< 3 6) x + 1 20,
x+320.

a) Ecix x + 1 <0, To A8HHOEe HEPABEHCTBO CHOPABEAAMBO OpPH
BCEX 3HAYEHMAX X K3 €rc O0JACTH ONpeAcIcHHA, T. €, peUleHHIMH
HEPABEHCTBA ABAAIOTCH BCE 3HAUCHHA X, VIOBIETBOPAIOIINE CHCTEME

x+3=20,
x+1<0, orkyna -3< x <-1.

) Ecrmx+120m x+8320, 1. e. x2-1, T0O HCXOAHOE Hepa-
BCHCTBO DABHOCHJABRHC HepaPeHCTBY x + 3 > (x + 1)%, xoropoe, B cBoK
odepeAb, pPABHOCIUILHO HepaBeHCTBY (x + 2)(x — 1} < 0, Cnenosarens-
HO, B 9TOM CJIyUae HCXOAHOE HEPABEHCTBO CEOAVNTCA K CHCTEME

x 2 -1,
{(x+2)(x-1)<0, orkyna -1 € x < 1.

Hrakx, peureHHAMHA JAHHOTO HEPABCHCTRA ABIAIOTCA BCE 3HAYE-
HHAA X U3 NMPOMEXKYTKOB -3 €x<-1lu-1<x<1.

Orper. - 3<x<1.

3ameuanue, HepapeHcTro IpHMepa 6 — 310 HepaBEeHCTEO BA-
Aa ,If {x) > g{x). 1A HaXoMJeHHA €TC peleHH HY/KEO DEeIIHTD IBe

CHCTEMBI
{g(x) <0, {g(x) =0,
f(x)20, |f(x)> g%(x).
Bce perreEna KamA0N H3 STAX CHCTEM, H TOJBKO OHHA, ABJIAIOTCE

pelleHHAMHE HepaBeHCTBAa 1h“'(.‘rc) > g£(x). B aToM ciyuae roBopAT, wMY
HepaBeHCTBO PABHOCHJIBHO COBOKYITHOCTH [ABYX CUCTEM.
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3apaHna R CaMOCTONTEIBHOW paboTt

Bapuanr |
Pemuth HepapeHcTRO (1—18).
LA V3x-2 < -2. 2.[4Jx-2<5.
3MV3-2x < 7. 4.[4 Jx+2=38.
5.[4J7-3x > 5. 6.[4Vex+1>-3.
7.4 7—%;—1. 8.BlJx+8< x+2.
.BVx-2< x-2. 10. Bl Jx+8> x+ 2.
LEJr—2>x-2. 12. [6] /% + 2x > -3 «Z.
1B Jx2-8x+2<-1-|x|. 14.[6) Vx+2> V4.
15.[6 V2% - 8 < V/6x + 13. 16. [T y2+ Jx? + 22+ 5 < 2.

B Vx2+x—12>6-x.
B8 Vx? -4x+18 € —x%2 + 4x -1,

BapuauT i
Pemrute mepasencTso (1—18).
1[E] Vax -1 < -1. 2.4 Jx-3<2.
3. J4-5x < 8. 4.d]Vx-7 3 2.
5.4 V6-6x > 6. 6.[4 V6-5x > —0,5.
7.[4] %-29-2. 8.[B] yx-3 < x-5.
9.6 Vx+4< x+ 4. 10.[5] Yx -3 > x - 5.
B Vx+4> x+ 4. 12.[6] Vdx — #% > -2 — 342,
B Jx2-x-2<-2-|x| 14.[8] V8+2x 2 Jx + 1.
15.6] V3~ x < ¥3x - 5. 16. [T 8+ Jx2 + 6x +10 < 3,
17.m< x.

8.8 Jx?—6x+18< —x2+ 6x—T.
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KontponeHhas paBora N2 2

Bapwanr |
Haittu ofnactes cupeaeneHHA PyHRKOUH

y=44-x2.

HMazo0pasurs acKu3 rpaduka GyHEKIMH § = x5,
1) BriACHMTH, HA KAKHMX NPOMeXYTKAX $HYHKOHMA YOEIRaeT.
2) CpaBHUTE YHUCHA;

(%]4ia1; (3,25  (342)°.

PemuTrs ypapHEHHE:

1) J1-x=38; 2) Jx+2=4/8-x; 8) Ji-x=x+1;

4) JV2x+5-Jx+6=1
Haittn $pyHKRIUID, 06pAaTHYID K QYHEIHHA
y=(x-8y,
YHKA3aTE €é 06J1aCTh OTIpefe/leHHA H MHOMKeCTEBO 3HAYeHHUH.
PempnTs HEPARGHCTRO VX + 3 > X + 2.

BapnaHrt il
Haiiti ofaacTh onpeneneHHds QyHKIAA
1
y=(x%2-9) 3.

H306pasuTE scKH3 rpadnxa QYHKINH ¥ = x 9,
1)} BuiacHATH, HA KAKHX OPOMeXYyTKaX $HYHKINA BO3pacTaer.
2} CpaEHNTE 9HCHA:

1 -6 1 ]—6
4,2y%n1; |= =1 .
wartns (3] = (5
PemuTs ypaBHEHHE!

1) Jx-2=4; 2) VB—x =4x-2; 3) vx+1=1-1x

@

4) f8x+1-Jx+8=1L
Hatitn ¢pyaroun, ofparHyn K GyHKIHE
¥ = 2(x + 6)7,
YKAa3aThL eé obaacTh ONpeAeseHAs M MHOMECTBO 3HAUCHHI.
PeInnTh HEPABEHCTBO /X — 3 < X — 5.



3ajaHnMn AN NOAFrOTOBKM K 3K3aMeHy

1.[5] s npomeskyTioB [-1; 1); [1; V2]; [—%;1); (+/2; 2] ubpats

70T, KOTOPOMY IpPAHAMLICHKAT HYIH $HYHKLR )‘(:1:)=-‘f4—3:|:2 -x.

Orser. [1;4/2].
2. (7] IIyeTe (x4: yo) — pelIeEHe CHCTEMBL

¥26 — 10x + x2 +y =4,
¥y—-—38x+11=0.
HaitTn nponapeflenne xyi,. Ornert. 20,

3.|§| Pemnre ypanHeHHe:
1) Jx(x-2H{x+3)=3-x; 2) Jx(x-3}(x+4)=6-
¥Yxagagaue. 1) YpapHeHMe PABHOCHILHO CHCTEME
3-x20,
x(x-2){x+3)=(3- x)%

OrseT. 1} x=%9; 2 x = {/86.

4.[6] PemmuTs. mepasencrTeo:
1) J2-5x <1; 2) J1-8x < 2.
Orser. 1) 0,2<x<0,4; 2) -1< x%%.

5.t6) Haiitnn obinacTh onpeseneina byHRIEM:

9 1 1 2
= [4- 3 D y=[2- .
Dy ‘J4 x+1+x—3 Yy J x+6+x—2

x.

OrseTr. 1) x<-1,x>3,x=2; 2) x<-6,x>2, x=-4,

6. (7] Pemurte RepaBercTBO:
1D x2+252845—-x+10x; 2) 2TJ4—x—-16< x2 —8x.
Yxasaume. 1) ChneaaTts sameny v5—x =£2 0.
Orser. 1) x€1,x=5; 2) x<-5, x=4.
7. [T] Pemzts nepasenctso Va2 + x — 12 > x.
OrBeT. x <-4, x> 12.

8. [7] Pemuts HepaBeHCTBO 4— 5% < V16 + 80x — 25x2.
OrBer. 0 < x = 1,6.

9. [8] Pemu1s ypasEenme:
1 Jl12x+1]=1-2[x|; 2) |1-8x][=1-8]x|.

Orser. 1) x,=-0,5, x,=0; 2) x,=0, x, =%_

10. [8] Pewmrs ypaBHeHmE:

1) Va2 + 4 =f5]x+2|+2; 2) x% - 6x =10]x-3|+2.

Orser. 1) x,=-8, x,=4; 2} x, =-8, x, =14.
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11. [6] PemnTe HEpaBeHCTRO:
1) (x-5)Vx <0 2) xJx+1<0.
Orser. 1) 0£x<5; 2) -1<x<0.
12. [8] PemaTs HepaBeHCTBO:
z _ 2 _ -
1) x* + bx 4x+6€_2; 2) x bx 4:;:+26>
x -2 T-x
Orper. 1) x£-5,0sx<2,x24;2) x<0,0<x<T, x>0
y— 426 - x% =0,

y+5=|x-6|.

2.

13. Ilyers (x5 ¥g) — pemeHme CHCTEMBI {
Hafit cymmy x4 + o OrBeT. 1.
14. [9] Peminrs, ypanHenne /49 + 9x|x+ 4| —2x=7. OrBen. —g; 0.

15. IIpu KAKHY 3HAYCHMAX 0 YHCAO 2 ABTAETCA KOpPHEM YDaBHe-
HuA Jx —a=3a— x?
YKasaHHe 3agaua CBOOATCA K peUleHWI0O YpaBHeHHs
J2-a = 3a— 2 oTHOCHTENBLHO G, T. €. K PEIIEHHI0 CHCTEMH
3a-220,
2-a=(3a-2)%
Orser. llpp a=1.

18. |7} IIpu kaxnx aHauveRMAX b uyucino (—2) ApadeTcA KOpHeM ypas-
Heuna 3Jb—x = 2b— x? Orser. lIpu b= 2,

17. Jna Ka:RAOTO & HAlTH BCe DEIICHHA HEPABEHCTBA:
D(x-aWx-220 2) (5—x}Jx—a€0.
Yrasanue., 1} PaccMorpere cayuam: a=2, a>2, a<2.
2) PaccMorpeTs cayuan: a =5, a > 5, a < b.

Orper. 1) Ecana<2,Tox > 2;ecaua>2, Tox=2, x 24
D ecmma<h, Tox=a,x2b;ecnuaz2h, Tox2a.

18. Jna Ka)Kaoro @ peImuTh> YpagHeHne:

1) Jx*-6x—a=x-3; 2) Jx?+ 2x+a=x+1
Orser. 1) Ecnm a # -9, T0 ypaBHeHHe He HMEET pemeHui;
ecnm ¢ =-9, ro x> 8; 2) ecan a # 1, To pemeHEN HeT; ecnn
a=1,70 x> -1,

19. Harn ypaeHesnsa: 1) Jx+l=x+a; 2) Jx+a=x+3.
IIpr KaKHX BHAYEHHAX IAPDAMETDA & Ka:KA0e W3 HAX HMeer
€ANHCTBEHHOE peIIeHue?

VYrasaname. 1) BocnoapsoBaThead DOACTAHOBKOH vx+1=t

¥ HallTH aHaueHUA @, NMPM KOTOPHIX KBAAPATHOE YDARHEHAE

t2— £+ a ~ 1 = 0 uMeeT 0JJMH HEOTPHMIATENLHEIA KOpeHb, 2) Jlag-
x+3=20,
x+a=x%+6x+%

Orser. 1) llppna<lna=125; 2) uppua=2,70ua>d

HOC ypaBHeHHe PaBHOCHJIBHO CHCTEME
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3apaHna ans MHTepecyloWUXCS MaTeMaTUKOMN

Npumepul ¢ pelUeHUaIMHU

PemnTs ypaBHeHMe \[sz + 4x - 28 - sz +2x-8=1.

Pemenwue. Ilycts t=x2+ 2x—8, rmorma 2x2+4x - 23 =

=2t 7, u ypaBHeHHe MOXKHO 3aIicaTb B BHJe 1l2t2 - T7=t+1.

Boses 06e uacTH MOJYyYEHHOrO YpaBHEHHA B KBaJpaT, HMeeM

W-T=t2+2t+1, uan t2 - 2t — 8=0, otryaa t; = -2, t, = 4. Tax

xak t 2 0, TO 1/x2+ 2x-8=4,x2+2x-24=0, x, =-6, x, =4.
OrBeT. x; =-6, x,=4.

HaiiTi BCce meiicTBUTEJIbHBIE KODHHU YpPaBHEHUA
|2Vx +1- x|+ |x-2Jx +2|=17.

Pemenue. Ionaras x — 24 x = t, monyyaem ypaBHeHHe |t —1]+
+t+2|=7, orkyna t, = -4, t,= 3. Eciu t = —4, 10 x — 2J/x + 4= 0.
910 ypaBHeHHe He HMeeT AeiCTBUTEeNbHHIX KopHeil. Ecam ¢t =3, TO
1-2Jx-8= 0, oTKyzma x = 9.

Pemnts ypaBHenue 5,1+ |x2 — 1| =3+ |3 - 5x|.

Pemenwue. 1) Ecan x < -1, To ypaBHeHHe IIpUMET BU]

541+ x2 -1=6-5x, 54x2 =6-5x, -5x =6 — 5x.
B aToM cayuae ypaBHEHHE He HMeEET pelIeHuid.
2) Ecam -1< x < g, to 542 — x2 = 6 - 5x, oTkyza

25(2 — x2) = 36 — 60x + 25x2,
25x2-30x-7=0, (bx+1)(bx-T7)=0.
Kopens x; = —% YAOBJIETBOPAET YCJIOBHIO X € (—1; g] , @ KOpeHb
Xy = % He YAOBJIETBOPAET 3TOMY YCJIOBMIO.

3) Ecnn§<x<1,'ro

5V2 —x2 =5x, 25(2 — x%) = 25x2, x2=1,

n=1, xo=-1. VYciaoBuio x € (g, 1] YAOBJIETBOPAET TOJBKO KO-
PeEb X;.

4) Eciu x > 1, 10 54 x2 = 5x. 9ToMy ypaBHEHMIO yJOBJIETBODA-
KT Bce 3HaUeHus x > 1.

OTBeT. x = —%, x 2 1.

Haittu peiicTBHUTEIbLHBIE pEIIEHUSA CHCTEMBI YypaBHEHUit

33 %%y = 4(y® - %),
53/ xty = x2 + y2.
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Pemenue. Ecainm x =0, To y=0 ¥ cucrema MMeeT pelIeHue
(0; 0). ITyctp x # 0. IlepeMHOXHMB IOYJIEHHO YpPaBHEHHUS CHCTEME,
HOJIyYHUM
15x%y2 = 4 (y* — x%).

156+17

2
Myctb t = (%) > 0, rorga 4t2 — 15t — 4 =0, oTkygat = . Tax

2
Kak t >0, To t = y_z’ y?2 = 4x2%. Ecau y = 2x, TO U3 BTOPOTrO ypaBHe-
X

HHA HICXOZHOH CHCTEMHI CJeAyeT, UTO
532x% = 5x2, %/§= 1, x=2, y = 4.
X

Ecau y = -2x, To 3/_3 =1, x =-2, y = 4. Takum ob6pasom, cucrema
X
nmeet Tpu pemenusa: (0; 0), (2; 4), (-2; 4).
OrsBerT. (0; 0), (2; 4), (-2; 4).
HaitTu Bce AeiicTBHTEIbHEIE PEIIEHHUA CHUCTEMbl YpPaBHEHHUH

x—
xy x%y* x-y

xX-y

Pemenmne. Ilycts u=.,x-y, v=xy. Toraa cucrema mpu-
MeT BH[

rae u>0(x>y), v+0 (xy #0).

IlepBoe ypaBHEHHME 3TOH CHCTEMBI MOYKHO 3alliCaTb B BHJE
u?v? - ut=v® - vu?, umm (V2 - u?)(W? -v)=0, orkyra u =1 (u>0),
v=1.

Eciu v = —u, to u? + u + 2 = 0. Oro ypaBHEHHUe He MMeeT jeilcr-
BHUTEJIbHBIX PEIIeHUM.

HUrak, wu=1, v=1, r.e. ‘/x y=1, xy=1, orkym
r¥+y-1=0,y= —liJ_ x=l=lif
Yy
(1+J_ —1+J_)( 1+J5)
OrsBer. 2 2 .

Peumnts HEpaBEHCTBO ,/xz +5x+6<1+ 1/x2 + x+1.

Pemenune. O6gacTs onpeseieHUA HEPABEHCTBA OIpeAesseTcs
ycaosueMm x2 + 5x + 6 = 0, oTkyzma

x<-3, x=>-2. 1)
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Ha maoxectse (1) HCXOaHOEe HEPABEHCTBO PABHOCHILHO KaMA0-
Ny H3 HEDABEHCTE

2 +E5x+6<1+2Jx2+x+1+ 2% +x+1,
2ix+D<Jx2+x+1. (2)

Ecan x € -1 o BRIMONIHAKTCA YCloBHA (1), To HepapeHcrBo (2)
ABIASTCH BEDHEIM, W IIOITOMY 3HAYEHMA X M3 NMPOMEXKYTHOB x & -3
-2€ x % -1 — pemeEHA HCXOZHOTO HEPABREHCTBA.

Ecan nepada uacts (2) IOMOKHTENRHA H BHIOAHAKTCH YCJIO-
s (1), 7. e, x > —1, T0 HepaBeHCTBO (2) PABHOCUNLHO KaXAOMy H3
mepaseHeTB 4 (22 + 22 + 1)< 22+ x + 1,

3x2+ Tx+3<0. 3)
Tak Kak ypaBHenne 3x2 + Tx + 8 = 0 mMeeT KODHH X, = —T-V13 Jﬁ’

6

-T+ 413
2= —B—J:—, rae x, < -1, x3> -1, To pemeHna HepapeHcTma (3),
JAORIETBOPAIOINHE YCAOBHIO X > —1, ofpasyior mHETepBal -1 < x < x5,
-7 +13

OrBer. x$-3,-25x< 3

7. Pemunrs HepAREHCTEO

’ 1 1
= .
x2+2x-3 4-x

Pemenne. O6aacts E gouyCcTHMHX 3HAYCHAR X JAHHOTO HEpa-
BEHCTRA, OMpeaeadeMan YCJIORMAMM

2 +2x-8=(x+8)x-1)>0, x =4,
opeacTaBnAeT coboit o6beINHEHHE MTPOMEXRYTKOR
(—o0; =3), (1; 4), (4; +00).

H]Jll x >4 nepad 4ACTh HepaABEHCTBA TIOJNOMKHTEERHA, a4 IIpaBafa —
orpuiaTenbHa. IlosTOMY 3HAaYeHHA X > 4 — pelIeHnA NCXO0AHOro He-
paeercTBa. Ecin x € E u x < 4, TO HEPABEHCTEO DABHOCHJIBHO KO-
IOMy H3 HEPAREHCTB

Jx2+2x-8<4— %, 22+ 2x—-3< x?-8x+ 18,
19
10x <19, xéﬁ.

B sToM caygac pelIeHHAMH HCXOAQHOrO HEpPABEHCTBA ABAAKTCA 3HA-
eAHa x € E, Takue, wox<4nx€g, T. e.
xe(—co;-8) n x e(l; 1,9].
OrBeT. x<-8; 1< x<£1,9; x> 4.
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3anaHMa AN8 CaMOCTORTEeNbHOK paBoTil

Pemmre ypaenerme (1—4).

1. a) V2x2 —12x+ 46 — x2 —6x+22 = 3.
Orser. x1=—3, x2=9-
6) V2x2 —8x+49 - Jx? —4x+21=4.
Orper. x; =-6, x,=10.

2. a) |[x—vx-2|+|{Jx+6-x|=8
OrBer. x,=0, 2, = itéii_%, x,=1,

6) |8Vx+2—x|+|x-8Jx+8|=9. OrBer. x=186.

8. a) |2x+5|=Jx+8+1L Orrer. x,=-3, x;= _Jﬁs_ls'
6) 3-Jx+1=|2x-2| Orser. :|:=19+T V120

4. 8) 51+ |x2-1=38+|5x+38|. Orrer. x = %, x< -1
5

6) 25 +116x% — 25| = 4+ 4|1- x|. Orser. x= i, x> 5.

Pemurs cucremy ypasHeHHil (5—7).
6. a) [8x-1= %+2,lx+ .
y+,/x+y =y-8x—-6.

OrserT. (6; 30), (2_:§; 29 _SE].

6) 1-5y=§—6,[x- ,
1fx—1fx—y =x—-B8x—6.

Orner. (42; 6), (47 +5J229; 2 + /229 ]

25
6.8 [ Mlx-y-Jy-x=1,
7Jy - x + 6y —26x = 3. O-rne'r.[%; %)
Jx-4y-2J3y+x =1,
7x 3y+x+22y+2x—13 Orser. (13; -3).

7. a) {58,/2::2 y® = 2(x +yY),

33[4x%y® = 4(y? — x?). Orser. (0; 0), (=2; 4), (2; 4).

6) 52/2:: yE = 4(x% +y?),

8% xyt = x%2 - y2. Oreer. (0; 0), (4; 2), (4; -2).



Pentrte HepapeHeTBO (8—12).

8. a) 2VaZ +x — x> x2 — 8.

10.

11.

0TBET.—1+m<x$—1,0€x€ J6_52—1'

2
6) ,]x2+ 2x — x2 > 2x - 20.

OrBer. -1-26 < x<2,0< x < -1+ J/286.

L 8) Jx2- 2x <1+ Jx?— x-2.

—4/28
3

OTBe'r.x-<1 , x =2,

6) V2 —4x+8<1+Jx2 —5x+ 4.

Oreer. xs1, x> 8+32ﬁ.

8) Jx2-10+|x-3| > x~-3. O'rne'r.xsl_:ﬁ,x)%.
0) Jx2-5+|x-2|>=x-2. O'rne'r.xsl_:ﬁ,x>%.
a) 3 = 1 .OTneT.x‘:—l,lcxsls,x'}&

8x2-2x-1 2-=x 3 10

1 2 1 11
6) /x2—4x+3;1+2x' OTBeT. x < 2,20€x«:1,x>3.

49 7 49
12, a) 1’ 6x+T+§Bx. OTeer. —ﬂéxs&

6) JV16x+36+6 > x. OTBer. —gs x< 4.



Mnasa lil. MokasaTtenbHaa QyHKUMS

§ 11. NokasarenbHana GyHKUUA, €€ CBOMCTBA U rpaduk

CnpaBoyHble cBeieHuUs

ITokasarenvHas ¢yHKIUA — 3T0 GDYHKUIUA BUAA Y = a*, rfe
a — 3ajgaHHoe uMcio, a >0, a # 1.

CBoiicTBa mMokKa3aTesibHOM GQYHKIMH Y = a*.

1°. O6saacTs onpeneseHUA — MHOYKECTBO BCEX HNEHCTBHTEJIBHBIX
yucen (x € R).

20, MHoskeCTBO 3HAUYEHHI — MHOIKECTBO BCEX IMOJIOKHUTEIbHbIX
yuces (y > 0).

30, I'paduk GyHKHuH NPOXOAUT uepe3 Touky (0; 1).

49, ®yHKnuMA Bo3pacTraiomad npu a > 1 (puc. 19); yOeisaromas
npu 0 < a <1 (puc. 20).

Mpumepsbl ¢ peweHnamm

C nomomisio rpaduka pyHKmuu (puc. 21) onpeneanTs:

1) 3HaueHHUsA apryMeHTa, IIPU KOTOPLIX 3HaueHne (GYHKIIUH pas-
HO HYJIIO;

2) 3HaueHWs apryMeHTa, IIPM KOTOPbIX (YHKIMA IIpHHKMAET
MOJIOXKUTENbHbIE (OTpUIIATEILHEBIE) 3HAUCHNA;

3) mpoMe)KyTKH Bo3pacTaHus (yObIBaHUA) GYHKIIHUHU.

OrBerT. 1) x =0, x = 2; 2) nonoxkunreasHslie npu x <0, x>2,
orpunareasHblie Ipu 0 < x < 2; 3) Bo3pacTaeT Ha MPOMEKYTKe X 2 1,
yObsIBaeT Ha mpoMexxXyTkKe x < 1.

C mnomompio rpadpumka OGyHKOUM Y = g" (puc. 22) Haiith
NpuGIMKEHHOEe 3HaueHMe uncia: 1) +2; 2) 2 2; 3) 2225,

Pemenne. 1) J2 = 2%; ans GYHKIUM y = 2* 10 3HAYEHHH
x = % HaxonuMm y = 1,4 (aro opauHaTa TOuKM A Ha rpadpuke GyHKIHE

Yy y Yy
y=a*
a a>1 y=a*
1 o0<a<1
of 1 x of 1 x o\ 1 /2 X
Puc. 19 Puc. 20 Puc. 21
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_3
y=2%; 2) 2 2 = 0,4 (opauHaTa Touku B);
3) 221 =~ 4,8 (opauHara Touku C).
BuiicHuThL, ABJAsAETCA JH BO3pacTalo-
meif (yOpIBaromieit) GyHKIIuA:

1 X
1)y=(1§) . 2) y=0,57%

1 -Xx
Hy=|= .
yu=(4)
Pemenwune. 1) Tak kKak 1l>1, TO

x
byaknua y = ( 1%) BO3pacrammas.

2) ITockoasky 0 < 0,57 < 1, byHKUHNSA
y=0,57* yoriBatomasa.

3) Umeem (%) =2%*, 2> 1. Tak Kak

dyekuuma y = 2° Bospacraomasi, TO H
-Xx

byErIUA Yy = (%) TaK’Ke BO3pacTamolasn.

CpaBHHUTH 0,3“/g C eJUHUIIEH.
Pemenmue. IIpeacraBuMm 1B Buae
0,3°. Tax kak 0<0,3<1, To QYHKIUA
y=0,3" yonBatomasa. [Tockoasky —/5 < 0,
smayur, 0,3-V% > 0,3, r. €. 0,3°V5 > 1.
OTrBer. 0,3“/g > 1.

x
Pemntes rpaduueckm ypaBHEHHE (é—) =x+1.

Pemenmne. B ogHO#1 cucTeMe KOOpAMHAT IIOCTPOMM rpaduKu

x
byHKIUR Yy = (%) n y=x+ 1. OHN mepeceKyTca B OZHON TOUYKe

cabeuccoit x = 0 (puc. 23). 3To 3HaYEeHUE U ABIAETCA KODHEM JAaHHO-

ro ypaBHEHHUA.
OrBeT. x=0.

3apaHua AN caMoOCTOSITEsIbHOM
paboTbl

BapwaHrT | .

1.[4] C nomompio rpadbuka dyHxknun —2
(puc. 24) onpenesuTh:
1) sHaueHHUA apryMmeHTra, IIpH
KOTOPHIX 3HaueHHe QPYHKIHUU
PaBHO HYJIIO;

3
H1

“1 o WS 4%
Puc. 24
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2) KOOpAMHATHI TOUKH NepecedyeHHA IpadHKA ¢ 0CHI0 OPAHHAT;
3) sHaueHHA APryMeHTA, IIPH KOTODHX (JVHRIHA NpHHAMAST
MOAOMHTENLHEIE (OTPHIIATENLHEIE) 3HAYCHNA

4) npoMexkyTEn BO3pacTAaHMA (YORBaHUA) DYHKIMM.

BoiacHATH, ABAAETCA W Boipacramomel nian yioiBaomeil GyHKOIKA
(2—4). &)
2.[1 y = 5,3". 3.[2) y = 0,14 4.|Z|y=[?8] .
5. [2] C nomompsio rpadmka dyEKnun y = 2% HaitTH NpuGIHXKEHHOE
sHaueHne 208,

6. [2] C momompio rpaduka dyHEIHM ¥ = (%] HAlTH npuGaMmRén-

] - 5.
CpasEMUTH uucaa (7T—9).

7.[2) 5,6~ u 5,65. 8.@[1%]-3 u 1. 9.@(2]-3 n[ng.

Hoe 3HAYEHHe KOpHA YpABHEHMHA (

B | =

3anmcaTe AAHAYI BABHCHMOCTL B BHIE IIoKasaTeabHON GhyHREHR
{10—13).

3x 2
10.[dy = 25,- 11. 5] “':f’.

12.@9‘:0,3"1.(1%Jx. 13.@!}':(&_1)2:.

14. [5] HaiiTh KoopAMEATH TOYeK TepeceYeHHA TpadWKoB (hYHKIH
1
=4*Hy=-=.
¥ ¥ 2
15. [5] PemnTe rpaduueckn ypasuenme 3% = x + 2,

IoctrpouTts rpadpuk dyurnun (16—17). ol
16.[6] y = 2% - 2. l7.y=[%] )

Haitrr obnacTe onpegeneHns dyHKOonn (18—19).
1

18. [4] y = 2V*-1, 19.[Bly=0,7V4-*>.

Hai#iTn MHEOMecTBe 3navenuit dyaxnnn (20—21).
x+1l
20.@5;:[%] . 21.[Bl y =5+ 2.

22 IMonrayaces rpadbuveckoil HaAMocTpanuei, ONpefelUTs YHCIO
KOpHeit ypaEHeHHA 27 = § — x2.
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Bapuart i ¥y

1.[4] C momompio rpapura dyHKIUH
{puc. 25) onpeneauTs:
1) aHAUYEHNA ApPryMeHTA, NOpH
KOTOPBIX BHAYEHHE QYHRIHH

PABHO HYIIO; 1 0 9 3 x
2) KOODAWHATHI TOYKH mepeceve- V
-1

HEA rpadmRa ¢ OChIO OPLWHAT,
3d) SHAYeHHA apryMeHTa, IpH
KOTOPHX (PYHEOUA NPpHHUMAET .
TMONOKUTENBHEIE  (OTPHIATENE- Pue. 25
HBIEe) 3HAYEHHNH;

4) TpOMEeXRYTKHN BO3pPACTAHHA (YGEIBAHHMA) QYHKIIHH,

BuACKHHTL, ABAACTCA JH BOZpacTameil mam yompalomedt byHEIMA
2—4).

2.[i y = 0.3%. 3. = 8,7-% 4. _{s].
[y 2y 2] y [2%]

5.[2] C nomomrio rpaduxa dbyHknHMA y = 2* HaiTH NPHGIAKEEROE

sHaueHMe 2-12,
x

6.[2] C noMomsio rpaduka dyHRIEE y= [ %] HaATH NpHONAKEH-

x
HOE 3HAYEHUEe KOPHA YDARHEHUA [%J = %
CpaprpTs umena (7—9). 2 3
7.[2] 0,06 u 0,9°5. 8.3 1,2n1. 9.@(§] n[-‘-”] .

6 5

SaOncaTh AAHHYIO 3aBHCHMOCTh B BHAe NOKa3aTeNbHo#t GyHKIMH
(10—13).

2x 2 =
10.|Z|y=:T. 11.@y=“;3 .

12-E|y=(2%) ‘. 0,4, l3.@y=(.\f§+ 1)%,

14. [5] HaitTi KOOpAMHATE TOUEK IepecedeHmA rpaduKoR HYHROMAH
y=8*my= %
X
15. [5] PemnTs rpadmyeckn ypaBHeHHe [i] =x+5.

Hoctponte rpadhnr byaroun (16—17).

x
16.@y=[%) +1. 17. (6 y=3-L.
Haittu obnacTs onpeaeneHna byHropu (18—19).

1-x L
1&@;;—-[%](_. 19. (8] y = 2,57=*-°.
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HaiiTu MHOKecTBO 3HaueHuit pyHKnuu (20—21).
20.[4] y=38*-1. 21.[4] y=2*-3.
22. [6] ITonb3ysacs rpaduyecKoil MITIOCTpAIlHeii, ONpeaeInTh YHCJIO

x
KOpHeil ypaBHeHUs (%) =2-(x-1)>2.

§ 12. MNoka3arenbHble YpaBHEHUNA

Cnpano-mble cBeneHuma

Ilpu pemleHnn noxkasaTejNbHBEIX YPaBHEHMUH II0JIB3YIOTCA CJIEAYIO-
IIIMM CBOMCTBOM ITOKAa3aTeNbHOM QyHKIUHU: ecau a > 0 u a # 1, To pa-
BEHCTBO a*! = a*2 CIIpaBelINBO TOTAA M TOJBLKO TOrja, KOTAa X; = X,.

Mpumepsbl ¢ peweHnaMu

IIpoBepuTh, HABIAAETCA JH YHCIO 3 KOPHEM ypaBHEHHA

-x+1
(%) =x+1.

Pemenue. [logcraBus B ypaBHeHMe 3HaueHHUe x = 3, MOJYYHUM
-3+1
(%) =38+ 1 — BepHOe paBEHCTBO; 3HAYUT, X = 3 ABJIAETCA KOD-
HeM JaHHOTO ypaBHEHMA.
Pemuts ypaBHeHHne 72+ 1 =49,
Pemenue. 3anumem ypasHeHuMe B BuAe 72*+1= T2 orkyma
2x+1=2,2x=1, x=0,5.
Pemuts ypaBHenue 27 - 9* = 1.
Pemenue. Tak kak 27 = 33, 9* = (3%)* = 82~, 1 = 39, To ypaBHe-
HHMe MOJKHO 3amnucaTh B Buge 33+2* = 30, orkyna x = -1,5.
Pemnts ypaBHeHMe 52% = 13*,
Pemenue. Tak Kak 52* = (52)* = 25%, To ypaBHeHME MOKHO 3a-

x

25
THCATh B BHIE

31

25"
=1, orkyma | =| =1, x=0.
va (13)

Pemute ypaBHeHme 2%+ 2 — 2% 4 2x+1 = 20,
YxkaszaHue. B neBoil yacTu BeIHeCTH 2% 3a CKOOKH.
OrBerT. x = 2.

Pemuts ypaBHeHue 9% — 26 - 3* — 27 = 0.

Pemenue. Tak kaxk 9% = 32%, To ypaBHeHHe MOKHO 3aIIMCATh B
Buzne 32*—26-3*—27=0. C nomomsio 3aMeHEI 3* = ¢ (Torma 32*=t)
ypaBHEHHMe CBOAWUTCS K KBaApaTHOMY ypaBHeHMIo t2 — 26t — 27 =0,
KODHAMHM KoToporo sidiorca t, =27, t, =-1. YpaBHeHne 3* =27
nMeeT KOpeHb X = 3. YpaBHeHue 3* = —1 He mMeeT KOpHe# (IIOKasa-
TeJpHadA QYHKUUA NPUHHAMAET TOJBbKO IOJIOKHUTEJIbHEIE 3HAUEHHNS).

OrBerT. x =3.

72



3anaHuMA U CAMOCTOSTENLHOW paboTol

BapwaHr |

1.[2] Kakoe m3 umcen -2, 0, 1 sABAFeTcA KOpDHeM YpABHEHHSA
25* = 2bx7?

Pemnts ypapreHne (2—12). .

2.[3] 0,35~ 2= = 0,09. 3.4 L] =95

@ @ (2]~

4.[4) 225 . 15%+1 =1, 5. [5] 43* = 82+,

6.[5]3*-2-8x-3=6, 7.(4]125"+4 -5 - 5=0.

8.[d4-12.2:+32=0. 9.[5] 2V***! = 8.

-}
11).(0,2)"2 - 5Ext2 = [%] . 11.@ 2:9-17.3*=9.
12, [7] (v5)13- *I = 25,
Bapuant i

L[2] Kakoe m3 umcen 8, 0, —1 sABAAeTCA KODHEM YpaBHEHHHA
1 x
=1 =8x+5?

Pemurs ypaBHEeHHe (2—12).

2.3 [%T-ax: 27, 3.[@ YD =8.

4[] 17 17545 = 17. 5’@(2]2[3],.

6.[5) 4*-2 + 4= = 65. 7.[4]9*-10-3c+ 9 =0.
8@ 25°+3.-5°+2=0. 9. [5] 3V(=+1" —3,
10.@[%-#]::22“6. 11.[5]8-4*-11.2* = 4.

12.[7] 9l=+2) = /3.

§ 13. MoxasarenbHble HepaBeHCTBa

CnpasouHbie cBeleHMA

I[Ipn pemeHnH NOKA3ATEJRHRIX HEPAREHCTRE MOJB3YIOTCH Clie-
IYOIIAMHA CBOMCTRAME IIOKASATEARHON (QPYHRIMHM:

1) ectn a > 1, TO HepaBeHCTBO a*! > a*? CUpPABEANTHEBO TOTAA
H TOJKO TOT/IA, KOT/a X; > X}

2) eciim 0 < a <1, T0O HEpABEHCTBO a*! > @2 CHOpaBeAJINBO TO-
Ife d TOJMBKO TOTAR, KOTHA X; < Xg.
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Mpumepsbl ¢ peleHnamMu

Pemnts HepaBeHCcTBO 6!~ * > 36.
Pemenune. Umeem 61~ %> 62, Tak kak 6>1, o 1 — x> 2,
oTKyAa x < -1.

x
PemuTs HepaBEHCTBO (%) < 27.

3

p 1 2x
emeHHMne. 3alHIIeM HEPABEHCTBO B BuAe 5 < 3%, wm

1) _(1)3® 1
(5) <(§) .TaKRaRO<§<1,To2x>—3,o'r1cynax>—1,5.

3apaHus gna camMocCTOSITeNIbHOW paboThl
BapwuaHr |

Pemruts HepaBeHCTBO (1—5).

x x2-9
2 1 1 1
1. £ 1=, 2.[4]9%2* < = 3.[4]| = <1
@(5) >y 2@y 2@(]
4.[B] 4% +25+1 80 <0. 5.[5](1)‘<i.
3 27
Pemiuts rpadpuuecku ypaBHeHue (6—7).
6.[4]3*=2x+1. 7.@(%)=x3+3.
Pemuts rpadpuueckn HepaBeHcTBO (8—9).
8.@(&) <38x+6. 9.[6] 2r <12 — x3.
BapwaHr Il

Pemruts HepaBeHCTBO (1—5).

1.[3] (13) < %. 2. [4] (0,1)*+1 > 100. 3.[4 (V3 >1
1
4.[5]9*-7-3*-18<0. 5.@(%)%125.

Pemrnts rpadpmnuecku ypaBHeHue (6—7).

6.@2"=—%x. 7(%] =4+ x3.

PemuTts rpadpmnuecku HepaBeHCTBO (8—9).

8.@(%) > 2 + 4. 9.[6] 3" < 4 - 2.
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§ 14. CucTtemMbl Nnoka3artesibHbIX ypaBHEHUN
U HepaBeHCTB

Mpumepbl ¢ peweHnaMu

PeminTh cUCTEMY ypaBHEHMIt
3%tV =9,

PemeHnue. Bocnosbs3dyemca crioco6oM NoaCTaHOBKH. BrIpasmuBs
3 IepBOTO YPAaBHEHMA Y, MoayuuMm y = 1 — 2x; Torga 3*+1-20 =9
mmm 3'-*=32, orkyga 1 - x =2, x=-1. CirenoBarensHo, y =1 —
-2:(-1), y=3.

Orser. x =-1, y = 3.
2x+1 5 2x3’
7x*-8 — qx-2

{2x+y= 1,

Pemuts cucremy {

Pemenue. Pemas ypasHenne 7%°~8 = 7*-2 monyunm x2 — 8 =
=x-2, x2-x-6=0, x; =-2, x,=3. Tak Kak x = —2 ABIAETCA
pemenueM HepaBeHcTBa 2%+1 > 2x? , a x =3 He ABIAETCA, TO pele-
HKeM cucTeMH Gyger x = —2.

OrBerT. x =-2.

3amMeuaHue. Eciu cucremMa COCTOMT M3 OAHOTO YpPABHEHHA
HOJHOTO HEPABEHCTBA C OMHUM HEM3BECTHBIM, TO €€ pEeIlIeHUuAMH Gy Iy T
Te KODHM YPABHEHHU A, KOTOPHIE ABJAIOTCA U PEIICHUAMHU HEPABEHCTBA.

3apgaHua ona camMocCTONITe NIbHOI paboThl
BapuaHr |

Pemutr cucremy ypaBHeHui#t (1—2).
l-IZI{x—y=1, 2.@{3%%:12,

42x—3y =1. 2y+1 - 8* =25,

Pemuts cucremy (3—4).

-12
3.7 65"‘>§, 4.[8] o,3xv=(3%) )
0,6** = 0,6°%+6. 2%. 9y = 93.9-10
0,5*> 0,5,
BapuaHr |l

PemuTs cucremy ypaBHeHmit (1—2).
l.m{x—2y=1, 2.@{5x.3y=135,

8x-3y = 27, 3¥y — 5x+1 =2,
Pemuts cucremy (3—4).
37| 7*2<0,4, 4. (18*)¥ = 1378,
1 6 1 x24+x 3 x 2 -y 4
)= 5)-(5) =3

n*>rnY.
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KontponoHasa paGora N2 3

Bapuant |
1. PemnTte ypaBHeHNWE:
2-3x
1) [é] = 25; 2) 45+ 25— 20=0.
2, PelluTL HepABeHCTBO [%] > 1%.
x—p=4,
3. Pemuth cucreMy ypaBHeHmit {5“# _ 25.
4. PemprTr HepaABEHCTBO: -
*-8 o l; |2 2 1.
1) (v/5) 5 ) [13]
§. PemnTe ypapEeHHe 75+t1 +3 - Tr=2xH + 3. 2%
Bapwyant il
1. PempTs ypasHeHRe:
1) 0,1%2*-3=10; 2) ¥ -T7.3-18=0.
2. PemnTsr HEpABEHCTBO [1%] < %
3. P g lrty=-2
. Pemmurs cucTeMy ypaBHEHH 87450 = 36,
4. PelninTr HepaBeHCTRO: -
1) (/3)**%> %; 2) (1%] <1
5. Pemnts ypanHeHHe 3%+3+ 3t =5 . 2v+4 - 17 . 2%,
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3ananua ANS NOAroTOBKMU K IKIAMENHY

1.[5] Pemnte. Hepapencreo:
1) 0,2¢ - 0,008 2+ 6x+ 9

x‘—10x+25$0’ 2) 25 _ 4 2 0.
Vraaanue. 1) Umeem x2 - 10x+25=(x - 5), (x - 5)2>0
npu Beex ¥ # 5. HexoaHoe HEPABEHCTBO CBOAHTCA K CHCTEME
0,2*-0,28< 0,
x#5.
Orper. 1) 3€x<5,x>5; 2) x=-3, x>2,

2.[5] PemnTh ypaBHeRRme:

2xt-5x -8 8x?+ 5x-2
1 x X = 0; 2) x“+ Hx =0
3+ - 27 2*-0,25

¥YrasaHue. 1) JaniHoe ypasHeHHe CBOOHUTCA K CHCTEME
2x2-5x-8=0, x,=-0,5, 2, =3,
OTKYIa
3*- 270, x # 8.
Oreer. 1) x=-0,5; 2) x=
3.(g] PEI.I.IHTB ypAaBHeHHe:
1) 52:: -1_ 3. 5(x+1}(x+2} -2, 56(x+l) = 0;
2) g2x%-1_ glx-1){x+5) _ 3.38(x+1) = @,
Yrkasauue. 1) Ofe yacTH YpRBHEHEHSA pA3desIHTh HA TOJIOKH-
TENBHOE THCIO 58+ JTonyyernoe ypaBHeHHe 52x®-6r-7 _
- 8.5%-32-4 _ 9 - 0 pemaerca sameHoi 5%° 8% 4= ¢,
Oreet. 1) x;,=-1, x,=4; 2) %,=1, x,=8.
4, [7] Pemurs ypaprenme (V2 + 1)*° = (3 - 24/2)*-15,
Y¥YrasaHnne. Bocnoapsosarsca TeM, 9To

3-2J2=(V2-1)% = (

Orser, x; =-1, x,=3,

5.[8] Haittm 3 + 3, ecam 3*— 3~ =4,
Vxasanue. Bupasnte (3* + 3%)? uepes (3% — 342,
Orser. 24/5.

6. [8] Haittw 3% — 3%, ecom 3*— 3+ =4,
¥Yrasanne. Henols30BaTe A penieHd NpeALAYHETO 3a-
JaHAsA,
OrBer. 8/5.

7.|6] Pemnuts ypasrenne:
1) 5:—2+ 9%+ 1 + 2x+2 _ x=0; 2) 9x-1 _ 8 = 3x-l _ 2x+2_
Pemenne. 1) 27+142¥+2=Fc_5*-2  2«-2(23 4 o) =
= 5*~2(52 — 1}, Pasaenum ofe yacTH ypaBHEeHWA Ha 24 - 57~ 2,

x-2
Hoayuum [%] =1l x-2=0,x=2,

Orser. 1) x=2; 2) x=3.

1
3

2
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8. [5] Pemnts ypapnenme 8- 16— 5 .86+ 2 - 81* =0,

Yrasarune. Pasaennts obe yacTH ypasHeHAA Ha 81%, mony-
X

uyeHHOe KBAAPATHOE YpaBHeHHMe PelllHTh OTHOCHTENALHO [%
OTBer. x = %, x=0,

9. [5] Pemurs ypasHenme 2%+l — 3.2-7+2 = j,
¥rasaaue. O6e yAcTH ypaBHeHHS YMHOXHTE Ha 2%, moxy-
ueHHOe YpPABHEHMEe DelTHUTE OTHOCHTeNbHO 2F.
OreeT. x = 2.

10. [9] Pemute. ypaBHenne 2* + 4 + 6% = [%] + (%] + [%] )

Pemenne.

a) I[Ipu x <0 kamzgoe caaraeMoe B JNEBOIl TACTH DABEHCTBA
mMeHsIIe 1, a Kamaoe caaraeMoe B Ipapoil yacTtm Goabme I,
no2TOMY IOpH x < {) pABEHCTEO HEBO3MOMKHO.

§) AHaJOrHA4YHO AOKASKIEBAECTCH, YTO PAREHCTBO HEBOIMOMMHO
" upa x > 0.

B} Ilpp =0 nonyumm 3 =3, orkyaa 0 — KopeHb Yypae-
HeHHd.

Orser. x =0.

11. Jepea CKOMBKO MeCANEE IeHH YABOATCH, €CAH EMKEMECHAIHLIH
pocT meH paseH 6% 7?7
Orser. [IppbansutencHo depes 12 mecAmes.

12, B HeKOTOpOM TOCY/AApPCTBE 3APIUIATY MNOBHIIAIOT EXXercAHo
Ha 50%, o nmeHH — emeMecAYHO Ha 5% . Iepea CKOJBKO Jer
TpaRaaHe PTOro rocyaapeTsa ByayT sENTs B 2 pasa Xyme?

L5 }* 1
. Hairr s | T3
V KA3AHHAe a H AHAYeHHE X, OIPH KOTODOM [ 1’0512 ] 3

OrBerT. [IpumepHo uepes 4 roza.
13. Haiitn Bge KOpHH YDABHCHHA:
+x

1) 5. 2« = 40, ecyim O Takoe umMcAo, uTo 8% = 5;
1+x
2) 2.5 « =50, ecam O TaKoe 4MCIO, UTO 5% = 4,

Ynaaaanglzl] Tar kar 40 = 2% . 5, To ypapHeHue IDHMET
Bag b*-1.2 = =1,

2 2
OreerT. 1} x, =1, Xy = o 2) x,=1, y= 2.
14. [4] Haitta o6nacTs onpeaeneHus QyHKIUM:
1 - —
Dy=gomgris V=53

#=1_5cy 0,8
Orper. 1) x=1l; 2) x=0.
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15. [8] IIpn ®aKUX SHAUEHHAX OADAMETDA ¢ YPABHEHHE
4*—(ba - 8)-2*+ 44— 3a=0

HMeeT eHHCTBEHHEBI KOPeHBT?

¥Yrasaunue., Caenap sameRy 2% ={, pelINTh KBAZDATHOE
ypasrerne (2 — (5a — 3)t + 4a® — 8a = 0. HcxopHoe ypaBre-
HMe HMeeT e HHCTBeHHHIH KopeHs Nubo Korga TACKpHMAHAHT
KBAAPATHOTC ypasHeEME D = 9(g — 1)* papen Bymo n ¢ >0,
malo koraa npu D > 0 oauE B3 KopHell DoJdMXHUTENEH, & NPY-
ro#l oTpHUOATENEH HJIH PABEH HYJIO.

OrserT. I[Ipn 0 < aé%n a=1.

16. (8] Ilpu xaxux aHaueHHMAX Napamerpa b ypaBHEeHHe
9 - 2(8—-2)-3*+ 502 - 4b=0
AMEET ABA PA3IUYHBIX KOPHA?
OTrser. lIpn &> 0,8, b= 1.
17, (8] ITp¥ KAKHX 3HAUEHMAX IADAMETPA 4 YPaPHeHHeE
2(a—1)x2+2(a—3)x+a = l

" 4
HMeeT eIHHCTBEHHM I KOpeHs?

VYrxazanne. ¥YpasHeHHE OyAeT HMETh eqRHCTBeHHHN KOpeHB
nubo xoraa g — 1 = 0, 1ubo Korga

D=2(a-3))2—-4(a-1)(a+2)=0.
Orser. [Ippa=1ua= 1%.

18. (8] IIpx KaxkwX s3HAUEHHMAX mApaMETDA G YpPaBHEHHE
52 _(@—5)-53*—ba=0
umeer XoTH OBl OANH KOPeHb?
Vrkasaune, Pemurs KBaApaTHOS ypaBHeHMe i — (g — 5)¢—

— 5a = 0 oTHOCHTEIRHO ¢ = 5% > 0.
Orper. [Ipn a > 0.

19. [4] Hatirn sHauenne 8 - 9%, ecnm 27 = 0,125. Orser. 2,

20. [9] PemmuTs yparmenme 25%-1. 3d4x+1, 78x+3 - 50475 -2,
Ormer, -2,5.

21. [8] Pemmars ypasHenne 213-x . 311-2x . 59 -38» — 360 +2,
OrperT. 1,75.

23, IIpn Kak@\Ex 3SHAYEHHMAX IapaMeTpa P YpaPHeHMe
15: 10— 20=p— p - 10°*! He uMeeT KopHeH?
Orser. IIpr p  [-20; —-1,5].

23. HaiiTin BCce NoJOKHTENABHBIE S3HAYEHUA TapaMeTpa @, NpA Ko-
TOPHIX B OBJACTH ompefeNeHHA DYHKIOHH y = (a* — @®* + %05
€CTh JBYSHAYHLIE HATYDAJLHEIe UMCIA, HO HET HH OTHOTO

TPEXSHATHOT'O HATYPAJLHOrO 4HCIA.
OTBer. a € (0,8; 0,98).
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3apaHua AN UHTEpPecyIoWMXCA MaTeMaTUKOM

Mpumepsbl ¢ pelieHus MU

Pemnts HepaBeHCTBO 2 - 4* 2 6% + 3 - 9~.
Pemenune. PazgennB ob6e yacTH AaHHOrO HepaBeHCTBa Ha 9*

x
¥ rojarad t = (%) , TolyyuM HepaBeHcTBOo 2t2 — t — 3 > 0, paBHo-

CHJIbHOE HEPaBEHCTBY 2(t - g)(t +1)> 0, orkyna t 2 g, TaK Kak

t > 0. 3HauuT, HMCXOAHOE HEPABEHCTBO PABHOCHJIBLHO HEPaBEHCTBY

2)Y°_ 3
= 2 —, oTKyga x < —1.
()72, o

OrsBerT. x <-1.

Peuruts ypaBHeHue 3* + 4% = 25,

Pemenue. Yucio 2 aBiaseTrca KOPHEM 3TOTO YpPaBHEHHSA, TaK
kak 32 + 42 = 25. JlokaxxeM, 4To ypaBHEHHe He MMeeT APYTrUX KOpHell.
Tak Kak Kaxaasa u3 QyHKUNE 3* u 4* ABJIAETCA Bo3pacTaromie, To
u bysrnuda f(x) = 3* + 4* takke Bo3pacramwouasa GyHkuusa. ITostomy
f(x)<f(2)=25 mpn x<2 u f(x)>f(2) npu x > 2, T. e. GyHKIUA
He MpHMHUMAaeT 3HauyeHHe, paBHoe 25, mpm x # 2. ITO 03HAYAET, YTO
X = 2 — eAWHCTBEHHHIII KOpEHb YPABHEHUSA.

OTrBerT. x =2.

Pemurs HEpaBeHCTBO
15 -16**!
42x — 4
Pemenune. Ilonoxxum t = 16*, toraga HepaBeHcTBo (1) mpm-
MeT BHJ

>4x+1_3, Q)

15 - 16¢
t—4
HepaBeHCTBO (2) paBHOCHJIBHO Ka’KAOMY M3 CJIEAYIOIIUX Hepa-
BEHCTB:

>2¢-3. @

2t2 + 5t — 3
t—4

(t+3)(t— %)
——a1 ¢ @

Tak xak t > 0, To HepaBeHCTBO (3) PaBHOCHJIBLHO HEPaBEHCTBY

<0,

t— =
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 PenmnTh cucTeMy ypaBHeHMH

45-¥ = 154 97+,
B¥ ¥ _21.2* ¥V = 27x+5‘_7,3x+y+1.

Pemenne, Ilonoxum 2 ¥ =y, 3%+ ¥ = p, Torga cHCTEMA MpH-
MeT BAZ
wt=15+v?
' 1
{u3—03=21(u—v). )

Cucrema (1) paBHOCHNIBHA COBOKYINHOCTH JBYX CHCTEM:

2_p2 =
{:—vv= 0-15, @
u?-v2=15
' 3
{u3+uv+vz=2l. @)

CucreMa (2) He nMeeT pemennit. CucreMa (3) Aprderca oNHOPOAHOMN,
. /3

PasfienvE mouneHHO €8 ypaBHeHWA Ha U? ® moJlarad — = {, TOAYIAEM
v

#-1

ST =2 yam 202-5t-12=0,
t+E+1 7

otkyAa £ =4, 1y = —g. Brauerne f, cieayer oTOpOCHTB, TAK Kak

>0, v>0. Ecin t =4, T. e. u = 4v, TO X3 OEPBOr0 YPABHEHHA CHC-
renu (3) Haxomum v=1, Hrag, v=1, u=4, t.e, 3*¥=1,
2tv=4, oryga x =1, y=-1.

Orger. (1;-1).

3apanva gna camocToATenbHoi paBoTil

1. Perinter ypaBHeHHE:
1) 55— 4=51-=
2)2-9-6=3-4%
3) 2*+ & - 0,5=0,2" + 0,3* - 4*.
Oreer. 1) x=1; 2) x=1; 3) x=0.

2, Pemnts cucTeMy ypasHEHHIA:
1) [2-15* +15¥ = §7.-37¥,
{2-3"9 —H¥-*¥=3-9%;
2 {21‘1; —-2.8%¥ =672y,
3:—-y+1 +8-*V = 2;
3) [3%.64¥ = 36,
{5" - 512¥ = 200.
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3. PeurnTr HepaseHCTBO:
a-x

1) 8*< 6.4 2 4 2l*s;
x+1

2) 92 + g2-*<a7l-*,
1

Orser. 1) x<2 2) x<l,
2 2
4. ITocrpours rpabur GyHRIHM:
1) y=1-2l=+1}, 2) y=1+2-1=+1l,
Orser. 1) Cm. pue. 26; 2) cm. puc. 27.

x
/]
2
.‘."‘-———_
T
10 1 =%

Puc. 26 Prec. 27



fnasa IV. Jlorapudmuueckans PyHKUuUs

§ 15. Jlorapudmbi

CnpaBouHble cBeaeHUus
Jlorapr(MoM mIOJIOXKUTENBHOrO YHKcaa b o ocHOBaHHUIO a (3aIu-
cusator log,b), rne a >0, a# 1, HaspIBAIOT IIOKa3aTelb CTEIEHH,
B KOTOPYIO HY’KHO BO3BECTH YMCJIO @, YTOOBI IIOJYUYUTH YMUCJO b.
PaBencrBo
alogu b — b,
meb>0,a>0, a#1, HA3EIBAIOT OCHOBHBIM JIOTapU(pMHUUECKHUM TO-

XJIECTBOM.
x =log,b — KopeHn ypaBHeHus a*=b, rnea>0,a=1, b>0.

Mpumepbl ¢ pewieHuaMu

logg 3
Haiitu: 1) 7log75; 2) 0’50.51080,5 12; 3) (1) 8 )

8
Pemenmne. 1) Ilo onpexnesenuio jorapudma (COrjiacHO OCHOB-

HOMY JIOTapH(MHUYECKOMY TOMKAECTBY) 71675 = 5,
2) 0’50-51080,512 — (0'51080.512 )0,5 = 1205 = /12 = zﬁ.
logg 3
3) (l) 8 _ (8‘1)l°833 — (810g53)—1 =31 = %
8

BLIHCHHTB, IIpN KaKNX 3HAYEHHNAX X MMeeT CMBICJI BbIpaxKeHHe:

1) log,, Pt 2) log, , ,52.
Pemenue. 1) Bupaxenue log, b numeer cmeica, xorga a > 0,
e#1ub>0. Tak kak a =12, 12> 0, 12 # 1, 10 log,, 1 1 uMeeT
x —

CMBICJT IpK Ll >0, . e opu x> 1.
x —

2) Tak kak b =52, 52>0, To log,,, 52 mMeeT cMBICI IIpH
tr+2>0ux+2#1, r.e.upu x>-2u x #-1.

Pemnts ypaBHeHue: 1) log;(x — 1) =3; 2) (%) = 6.

Pemenne. 1) U3 paBencrsa log; (x — 1) = 3 no omnpexeneHu:o
norapudma ciaenyer, uto 53 = x — 1, orkyza x = 126.
2) Kopeunr ypaBHeHusa a*=b (a>0, a#1, b>0) ects uncio
x=log,b. B nanHOM ciyuae x = log, 6.
7
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3anaHua A CaAaMOCTONTENIBHOMW paboTm

Bapuant |
Briuncnuts (1—14).
1. [2] 5,186, 2. [4] 72le716, 3. [4] 121+ log124,
4.[@18"3, 5. (4] 32 loea®, 6. [5] 3041o¢a (+2),
7. @ logz %- 8, E logz-; 9. 9. El logls.
4
10. [B] log ;5 27. 11. loga‘@%. 12. 1og£58?.
2

13. (5] log,log, 256.  14.[5] glogllogas).
2

BHIACHHTE, IIPHA KAKAX SHAYCHHAX X HMEeT CMbLIC) Buipaserde (15—25),

15. [2] log, (4 x). 16. 3] log, 3 1 17. (3] log; Vx - L.
a
x-5
18.|Z|log2x+7. 19.@1&, _4,r,u;eaB3
20. {4] log, (xZ% — 186). 21. [4] logg(x% + 3x + 9).
2
22, [4] log (x> - 8x + 7). 23. [5] logg(2x — x2 - 1).
24, [6] log, (5 — 3x). 25. [6] log, , (x — 8).
Pemnts ypasrenne {26—40).
26. [2] log, x = 5. 27. [3] logyx = %
28. [3] log , x = -0,2. 29. 3] log,(x + 5) = 2.
32
30. (4] log,(x? — 3x - 8) =1, 81.(4] log, 81 = 4.
32. [ log, % = 5. 33.[4] logx% =-3. 34. [4) log, 25 = %
35.[@] log, 5 = 2. 36.[4] log, 3 = -é. 37.[3] 3% =
38. [4]82*-1= 5. 39.[4]36" + 6% — 42=0.

40.[4]9* - 4- 3= -4,

Pemurs oTHOCUTENLHO ¥ ypasHeHue (41—44),

41,[6] 7*= a. 42, [5]log, x = n.
43.[6]log, x=-2.  44.[Tlog,,_,._,x=3.
Bapuanr Il

Braucauts (1—14).

logz 18
1.@][%] I 2. [4] 531es 20, 3. [4] 72+ 1oes3,

4. @ £1loge 15 5. E] 48~ logy 64 8. @ 6% 1080(85).
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7.[3] log, 0,125. 8. [4] log, 41. 9. [4] log, 27.
a
1 1
10.[5] log 4 8. 11.[6] log, 5 - 12.log?21.
13. [B] log, log, 64. 14. [5] 2 log, log; 125.
&

BrAcHMTE, TIPH KaKAX BHAYEHHMAX X HAMEET CMBICH BHIpa’X€HHE
(15—25).

15. 2] log 5 (7 — x). 18. [3] log, 7 53x. 17. [3] log, 2 — x.

18. [@) log, =3, 19. B log, =", rze 0,1 < a < 0,7.
x-4 8-5x

M.Ellogs[xz ~i—] 21. [4] log,(x% ~ 2x + 8).

22. (4] logz(x? — 8x + 15). 23. (5] log,5(3x — 4— x?).

24.[6] log (7 — 4x). 25. [6]log,_,(x - 1).

Pemuth yparHeHne (26—40).

26. (2] log, x = 4. 27.|§|log2x=%.

28. [3] logye x = —0,2. 29, [3]logz(x - 2)=3.

30. (4] logz(x2 - x-8)=1. 31.[4]log,32 = 5.

2. 4] 1og,rﬁ = 3. 33. [4] log, 6 4. 34.[4]log, 8 3

3. [4) log, 7 = 2. 36. [@) log, 7 = -%. 37.[3] 5% = 8.

38.[4)9-* = 4, 89.[4]25%+ 5 - 30=0.

40./4] 16 + 9= 6-4~.

PewinTs OTHOCHTEABHO X ypasHeHHe (41—44).
41.[6] 0,8 = m. 42, [5] logg 5 x = a.
43.[6] log, x = -10. 44. [T log,,_._,x=1.

§ 16. CmoiicTea norapn¢pmos

CnpaBouHnie cBefieHUnA

Ecnna> 0, az1,b> 0, ¢ >0, r— nwdoe aelicTBUTENLHOE YHC-
a6, TO:
log,(bc)=log b + log,c;

loga% =log b - log,c;
log, b" = rlog,b, B uacTHOCTH log, a" = r.
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Mpumepsbl ¢ pelueHuaSMmu

BrruncianTs:

1) loggy 45 + logy 1,8; 2) log,,¥121;
3) 21ogo,53 - 1 logo 310 000.
Pemenmne.

1) logg 45+ logy 1,8 = logy(45-1,8) = logy 81 =2

1
2) log,, ¥121 = log,;121° = %logul21 = % 2= %;

1
3) 2logo 33— % log 510 000 = log,, ;32 — log, ;10 0002 =
=logo 39 —log 3100 = log, 4 % = log, 30,09 = 2.

3Has, uro log;a = 4, log,b = 7, HaiiTu:
1) logs(ab®); 2) logs -
Pemenmne.
1) logj(ab®) = log5a+ log; b3 = log5a+ 3logsb=4+3-7 =25
2) log5 ‘/— = log5a2 —logzb% = = logsa 2log;b=
4-2. 7 =-12.

Il
DO | =

Hausl uuciaa: 1) 1; 2) 0; 3) —g. 3anucaTh Kakjoe U3 HHX

B BHZe JiorapudmMa HEKOTOpPOro YMCJAa II0 OCHOBAHMIO 2.
Peumtenmne.

3) -== log22 3= log2 = logzi/}

3apaHua Ans CaMOCTONTENIbHOW paboThbi

BapwaHr |
Breruncauts (1—9).
1.[2] log,, 3 + log,, 4. 2. 3] log, 4+10g, 9
6 6
3. 3] log, 192 — log, 3. 4. 3] log,13 - log, 1%.
5.3 log;9°. 6. [4] log,;¥225. 7. % log3% - % loga%.

8. [5] log, 0,8 — log, 1% +log, 22,5.
9. [6] 210g, 10 - log, 28+ 5 log, ¥/49.
5 5 5

10. [5] Buas, uro log, a = 14, Haittu: 1) log, (8a); 2) log,a.
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11 [6] Buan, wro logga = 2, log, b = 6, raittn:
. a
1) logy(a®b); 2) logsﬁ .
12.[4] Kakee us Beipasxenuit
1
log, 53, log,(~5) , log,(=5)3, log,(~5)%, 2", logzlogz—;—
HMEIOT CMBICA?

13.[8] Banmcars B Bmae Jorapmdbma HeKOTOpPOro WHCJIA IO OCHOBA-
mio 10 wueno: 1) 1; 2) 5;  3) -%.

Bapuant Il
Buvicants (1—9).
1.|Z|log155+log153. 2. @ 10g0,15+10g0‘12.
3.[3] log, 50 — log; 2. 4.[3] logS% — log, 40,5.

53 log,87.  6.[@log,;¥169.  7.[5]2log,03 - % 1og,, 0,81
8.[5] 10g, 3,6 — log; 1,4 + log, 1%.
9.[6] % log, ¥8 — 3 log, 3 + L log, 36.

3 73 5 2 73

10.[5] 3ran, uro logs b = 9, mafitu: 1) log, (95); 2) log,bt.

11.[6] Bnas, aro log, m = 9, log, n = 2, HaitTi:
a
1) log, (mn?); 2) log, HET.

12. [4] Kaxue na ssipamenunit .
2 8 3 nlogg - 1
logs(—2), logg (—2)%, logs (—2)°, logz 272, 3 £ logslog3§

HMEIOT CMBCHAT

13.[3] BanmcaTe B BMAe MorapudMa HEKOTOPOTO WHc]Aa MO OCHOBA-
wmo 12 wmemo: 1) 0; 2) -2; 8) %.

§ 17. fQecatuyHbieé U HaTypanbHblie norapugmbl.
Gopmyna nepexona

CnpasouHbie CBEAGHNSA

Buecro log, b mumyr lg b (unraerca «gecaTwuHu norapudm

qacaa b»).
Bmecro log, b mumyr In b (uuraercs «HaTYPAXbLHEIH norapadm

e b»).
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dopmyJia mepexoja OT Jiorapudma 110 OZHOMY OCHOBAHMIO K JIO-
rapudmMy 0 APYyromMy OCHOBAHHIO:

log. b
log_a

c

log,b=

,rmeb>0,a>0,a#1,¢c>0, c#1.

YacTHBle cayuyau HOpMyJIH Iepexona:

,rmea>0,a#1,b>0,b%#1;

1
1 b=
a) log, log

»a

6) log,. b* = Dlog,b, rre a>0,a %1, >0, a % 0.

Mpumepsbl ¢ pewieHnamMm

3uas, uto lg 2 = 0,301, 1g 3 = 0,477, HaiiTh:
1) log;3; 2) log,¥4.
Pemenmue.

t 2 2 lg2
2) log,3/4 = 3 == =2._——=~___' __=0,421.
) log ¥4 = log, 2 3logs2=3 lg3 3-0,477
PemuTs ypaBHEHHE:
1) logs x = log; 2 — 4 log, 5; 2) log, x% + log 5 x = 12;
3) logZx + 2logss x = 6.
Pemenmne.
1) IIpeo6pasyem IpaByi0 4acTh ypaBHEHHUA:

log, 5 4 log,5
- =1 _ 4.2%839 _ _ 39 _
logz2 — 4logy5 =1log;2 - 4 Tog, 9 logz 2 3
=log;2—-2logs5=1log;2—log;25 = log3%.
Taxum obpasom, logs x = logs %, OTKyJa x = 22—5, x =0,08.

OrBer. x =0,08.

1 2 2log,x
2) VuwurhBag, uto x >0, nonyuum: log, x2 = 08X _ 208, %

log, 4 2
log, x log, x
= log, x; lo x=_—2"_=""2" - 2]og, x. Torga MCXOLHOE ypas
&2 gz log, V2 1 82
2

HeHHMe 3anuireM B Buge log, x + 2 log, x = 12, orkyaa 3 log, x =12,
log,x=4, 1. e. x=2% x=16.

OrBerT. x = 16.

3) Ilepeitném ot 2 logss x K Jorapudmy 1o ocHOBaHHIO 6:

2-loggx _2loggx

2log.s x =
€3 log, 36 2

= logg x.
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IIyers logg x = ¢, Torma McxoAHCEe YpaBHeHMe SAIMITEM B BHOE

f+t=6,mmmt?+¢t—6=0,orrysat, =-8,t,= 2. Ecau log, x = -8,

mx=L, a ecan logg x = 2, To x = 36.

216 1
OrBer. x; = =, x5 = 36.
216

daaanua ANA CaMOCTOATENbHOM paboTm
BapuaHrt |

l.@ Brpasnrek log 4 3 uepes norapudm o ocHoBaHHIO 2,
2.[2] BupasuTs logw5 yepes JOTapH(PM 1m0 OCHOBAHHIO 3.

3asg, q9ro lg 2 = 0,301, lg8 = 0,477, lgb = 0,699, ¢ TOUHOCTRIO
10 0,01 maitTy 3Havenue BripaxxeHusa (3—6).

3.18] log; 2. 4. [4)1og, ¥5.
5.[4] log; 0,25. 6. [5] log; V125 + log, 27.
%.[6] Hattrn log,, 28, ecan log, 2 = m.

HasecrHO, uTo log,, a = 3. HaliTh sHaueHue BEIpamenna (8—11).
8.(8log, m. 9.[dlog,m?. 10.[d]log . m. 11.[d]log,,m?.
12. [6] C nomomero MK Haittu ¢ TouHoersio a0 0,01 sHavenne logg 15.
13. (5] Haitter sHauenme Bnipaskerus log,, 64 - log,, 11.

14.[6] MsBecTHO, uTo log, b = 8, log, @ = 2. Haiitu log,, b.

Pemure ypapHerue (15—23).

15.[3] log; x = 3log, 2 + 4 logy 5. 16. [4] log; x* — 3log, x = 14.
17.[4] log, x + logy x = 5. ls.Ellog%x—logﬁx+log:x= 6.
19. [5] logs x - log, 5 x = 4 log, 5 8. 20. [5] logZ x — 41og, x = 3.
21. log§ x— logﬁ x = log;0,2. 22, logs x + log, 2 = 2,5.

23.(7) logzx + 2log, 3 =8.
24. |8| CGepbaHK HaunciaaeT oo BKaAagaM 12% rogopmx. Yepes KaKkoe
BpeMA BRJAK YABOHTCAT

Bapwant li
1.[2] BuipasaTs log,; 5 uepes norapudM Do ocHoBaHHIO 3.
2. IE BripasnaTh log{‘,,z T wepes morapudM no ocHoBaHMIO 2.

3uan, aro lg 2 = 0,301, lg 8 = 0,477, lg 6 = 0,899, ¢ TowHOCTRIC
ge 0,01 maiiTH aHaveHAe BeIpaskeHHA (3—6).

3.[3] log; 3. 4. [4] log, 5.
5.[d] log, 0,04. 6. [B] log, 25 + log; 0,5.
7. (8] Haittu log,, 51, ecxn log; 17 = m.
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HspecTHO, uTo log,,a = % Haitti spauende suipaxxen#zda (8—11).
8.[8]log,n. 9.{4]log,n®. 10.[4]log .n.  11.[4]log,n"

12. [5] C nomomso MK maifTh ¢ Tounocrsio Ao 0,001 anaveHne log; 8.

13. (5] Ha#itn anauenmue srpasxenns log, 15 - log;, 27.

14. |6| HspecTHo, uTo log, b= 2, log.a = % Haitra log, (ab).

Pemuts yparHeHue (15—23).
15. [3] log, x = 6 log; 9 — 2 log, 8. 16. [4] log, x® + 2log, x=9.
7

17. [4] logy x — logy, x = g 18. (5] logy x +log g x + logy; x = 18
19.15] logg s x - log; x = 9log; 0,5.  20.[5]log?x— 2 =3log,,;
21.[6] log2 x + log 5 x = logg s 2. 22, (7] log, x — 2log, 2=-1

23.[T) logyx —61log,8=1.

24. HexoTopas pasHOBRAHOCTEL GakTepuil PAMHOMEETCA TAKEN
o6pasoM, UTO Uepe3d [CHL HX KOJIHYECTBO YBEINTHESET
Ha 40% . “Iepe3d KaKoe BpeMA KOAHYecTBO OaxTepuil yrpomrea!

§ 18. Jlorapndmuueckan pyHKUUS,
ed ceoMcTBa U rpaduk

CnparoyHBie CROAEHWA

JlorapadmMmaeckada GyHKUuUA — aro GYHKOHA BHAa ¥ = log,x,
TAE @ — 3ajaHUOe yHeno, a >0, a = 1.

CroiicTea norapudmvmueckoil pyEKImm

1%, OGracTh onpefeeHHE — MHOMECTRO BCEX HOJOMHTERLENT
yncen (x > 0).

20, MuokecTBO 3HAYEHHH — MHOMKecTBO Bcex AeHcTBUTeNbBRY
unces (y € R).

3%, I'padux dyAEKDHE MpoxoauT uepes Toury (1; 0).

4%, Ha npome}xyrke x > 0 QYHKOHA ABIAETCH:

BpoapacTtamonieit {puc. 28) i yosiBatomedt (puc. 29

5%, ®yarnms NpEHAMAET NOJOKATENbHEE sHaveHns (y > 0}

npz x > 1 (puc. 28) i ompa 0 < x <1 (puc. 29)

69, PyEKIMA IPHHANMACT OTDHIATEILHEC SHaueHHS (y < 0):

mpr 0 < x <1 (puc. 28) i mpn x> 1 (puc. 29)

IIpn pemnrteEun JgorapudMHuYeCKRX YpaBHeHME M HepabeHcTs
HCIIONB3YIOTCA CACOYIOIINE YVTBEep A€ HH A

1} ecrn a>0, a=1, x;, >0, x>0, To paseHcree log, x,=
= log, ¥, COpABEAJNEC TOTAA B TOJLKO TOTAA, KOTAA X, = X,
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y y y=log,x,0<a<1
y=log,x,a>1

1-

! 1 1

a a

0| /1 a x 0| a1 x
-1 -1
Puc. 28 Puc. 29

2) ectn a>1, x;, >0, x, >0, To HepaBeHCTBO log, x; < log, x,
¢IpaBeJIMBO TOTAA M TOJBKO TOTAa, KOLAa X; < Xg;

3) ecim 0<a<1, x,>0, x,>0, To HepaBeHcTBO log, x; <
<log, x, cnpaBegINBO TOTAa M TOJBKO TOTAa, KOTAA X, > Xj.

Mpumepbl ¢ pelueHusSMu

BuiicHUTSH, IBJIAETCA JIX Bo3pacTaolueil uiu yosiBamoleil GyHkK-
ma: 1) y=logy;x; 2) y=1loggx.

Pemenwue. 1) Tak kak 2,7 > 1, o (1o csoiicrBy 4°) pyHKIUA
y=log, ; x Bo3pacralomad.

2) Tak kak 0<0,7< 1, To (cornacHo cBoiictBy 4°) pyHKHUSA
y=logy ; x yOmBaromas.

N3o6pasuTs cxemMaTHYECKH rpa- y

ok dyrknum y = log; x.
Pemenue. Ilpm cxemarude- y =logsx

CKOM NOCTpOEHHH rpadpuka GyHKIUN 1 1

y=log, x (puc. 30) yumreiBaeM, uro: 5 SN
dyEKOUA ompexeseHa npu x > 0; rpa- of|/1 5 x
brx GyHKIIMM IIPOXOOHUT YEpe3 TOUYKY -1

(1; 0); dyukmma Bospacraromas, IIO-

CKOJIBKY OCHOBaHMe Jiorapudma 5 > 1. Puc. 30

IIlna GoJjiee TOUHOro NPUOJIHNKeE-
ERA cxeMHI rpaduka K rpaduky GyHKIMH Y = log, X MOYKHO YYHTHI-

1
BaTh, YTO OH IIPOXOAHUT uepe3d Toukm (a; 1) m | —; —1|.
a

B maHHOM ciayuae rpa@uk (PYHKIIMHM IIPOXOAHUT 4Yepe3d TOUYKH
G:i1) m (% —1) (puc. 30).

CpaBHuTh umcya: 1) log5% 34 logsé; 2) logoA% u log, 40,3.
Pemenmnue.
1) ®dyurnua y = log; x Bospacralomas, IMOCKOJbBKY OCHOBaHHE

1 1 1 1
5>1; Ttak xKak = > =, 10 logs = > log: =.
273 gsz g53
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2) ®Oyrrnua y=log,,x yOBI- -'1/
Baromasa (0<0,4<1) m % > 0,3, mo- y=Ilgx
1 0’5 /
atomy log, , 3° log, 40,3. 5 + i
BuIACHNUTE, OO UTEJIbHBIM HJIN
OTPUIIATEJBHBIM  ABJSAETCA  YHCJO: -14
1) 1g 0,5; 2) log,0,8.
6 Puc. 31
Pemenmune.
1) CornachHo csoiicTBy 6° pyHK- y
mua y = lg x (ocHoBaHme Jorapupma
10 > 1) npu x = 0,5 (0 < 0,5 < 1) npu- 1]

HHMaert OoTpHLIaTeJIbHOe 3HaA4YEeHue, y= loglx
T. e. 12 0,5 < 0 (puc. 31). [
2) B cuay csoiictBa 5° GyHK-
uusa y = log, x (ocHoBaHMe Jyorapudma o| o8 i\c
6
0<%< 1) mpu x=0,8 (0<0,8<1)

-14

NpUHUMAET IIOJIOKHUTEJILHOE 3Haue-
Hue, T. e. log, 0,8 > 0 (puc. 32). Puc. 32
6
CpaBHHUTh C €IHHNILEA YHCJO X, €CJIH:
1) Inx=0,7; 2) log, x = -8.
7

Pemenue. Unmocrpupys ceoiictea 5° u 6° cxemamm rpadm
KOB JiorapudMHUUecKHX QYHKIHI (BO3pacTaOIIUX MJIH yOBLIBAIONIKX,
B 3aBMCHMOCTH OT OCHOBaHH#A Jiorapudpma), Haxogmm: 1) x>1;
2) x> 1.

Pemurs ypaBHEeHUe:

1) log; (1 — 3x) =log;10; 2) logyz (5 — x) = 2.

Pemenue.

1) CorsacHo yTBepskaeHHI0O 1 (CM. CIIpaBOYHbIE CBEIEHNA) HMe-
em 1 — 3x =10, orkyga x = —3.

2) I cnoco6. Tak kak 2=1log;32=1og;9, To ypaBHerge
logs (5 — x) = 2 moxkxHO 3anucats B Buae logg (5 — x) = logy 9, orkym
5—-x=9, x =—-4.

II cmoco6. Ha ocHoBaHMM oIlpefesieHUs Jiorapngma umeem
32=5-x,9=5-x, x=—4.

PeliuTs, HepaBeHCTBO:
1) log; x <log;12; 2) log, x > 3.
2

Pemenmue.

1) CorsacHo yTBepKAeHHIO 2 (CM. CIIpaBOYHLIE CBEJEHNUA) Hepa-
BEHCTBO log; x < log,; 12 BeimosHAeTca npu x > 0 u x < 12, T. e. opr
0<x<12.
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2) 3anmiemM paHHOe HepasBeHCTB0 B Buge log, x 2 logL%.
2 2

CorzacHO yTBREpHASHNK 3 (CM, CIPABOUYHHE CEBE/IEHMA)} 3TO HEpaBeH-

x>0,
(TEQ BEIMOJAHAETCA, KOT/A

‘3apaHua NN CAaMOCTORTENBHOW paboTw
Bapuanr |

C poMomiio rpadpuka SYHEHKIHH
y=log, x (pmc. 33) BRIMOAHHTE 3aAa-
gag (1—4).

1, 2] Haiity npnbnmséHible 3HAUCHA
log, 0,3; log, 0,6; log, 3; log, 7. 4

2.2] Cpasawre log, 5,5 m log; 7.5 o
log, 0,8 u log, 0,2.

3.[2] Cpaprurs log, 5 u 2,8,

4.[1] Onpegeaurs 3raK uncaa (cpapENTS ¢ HyaéM): log,0,7; log, 1,3.

¥
4
3
2
1

Prc. 38

BuACHHTE, ABIAETCA JIM BOo3pacTamolleit HiIM yOniBamomell byHKIRA
{5—6).

3 m b= logo.os x. 6. @ lOng X.

CpasuuTh uncna (7—11).

7.[2] log 4 ulog, 8. 8.[2] log, S u log, 8
5 5 ;8 8

9.[2] 1og0,9§ " 1ogo_,,§. 10. [Z] log,; 8,1 = 2.

11.[2] 3 u log, 0,05.
3

Henonbsys 3agaHHOE COOTHOLNEHHE, CPABHUTE ¢ egMHHUEH MOJIOMH-
rensHOe wncyao x {12—156).

12.[2] log, , x = 0,6. 13. [2] log, x = -1,3.
14. (2] log, ¢ % < O. 15. 2] loggy x > 0.

Henonbays sagaEmROe COOTHOWIEHNE, CPARHHTL ¢ egnHALEN MoaoKn-
renbHOe ymeao x (16—19).

18. (3] log, 1,5 = -3. 17. [8] log,0,5 = 0,3.

18.13] log, 1,5 > 0. 19. [3] log, 0,5 < 0.

Pemirs ypasuerme (20—23).

20. [2] log, (2x — 5) = log, 8. 21, [2] In(1 - 5x) = 0.

22.|z|log2[9—§]=2. 23.[3]log, (8x + 49 = -1.
T

93



PemuTth HepaBeHeTBO (24—27).
24, [3] log,5 x > log,5 3. 25. [3] log; x > log, 6.
a a

26. (4] log, x < % 27.{5] log, x < -1.

Pemurtst rpajdpmuecku ypasHenue {(28—20).
28, [4] log, x = -2x + 5. 29. [4]log, x = x - 4.
k]

OnpenenuTs, KAKHE TOUKMN ¢ MEJOYHCACHHHEMM KOODIHHATAMEY NpH-

HaLTesxar rpabury dyaxkoun (30—31).

30. (7] y = log, x. 31.[8] y = log, x.
2

7

Bapuanr 1l
C novomp rpadhrra PYEROHRR Y = log1 x (puc. 34) BHIIOJHHTE 38-
AaEma (1—4).
1. [2] Haitrn mpuGamkéEHLIe SHAYCHAA
log, 0,3; log, 0,6; log, 5; log, 8.
a 3 a 2

v

2. [2] CpasruTs log, 6,5 = log, 4;
log, 0,3 n log:O,Q. ?
3 a

3. 2] CpapanTs log, 5 n -1,8.
3 Puc. 34
4.[1] Cpasuurs ¢ myaém log, 0,6; log, 2,1.
a 8

BHIAICHUTE, ABAAETCA JNH Bospacraiomeil uam yOeiBalomedl GyEKIEA

(5—8).

5. [1] y = logy g9 x. 6.2 y= log s x.
CpasEuTs uncia (7—11). 2
7. @logrg- H log.,%. B.IZ]loglg " loglg
3 ]
9. 2] log(m% n log'o,.;%. 10. [2] log; 31 u 3.

11. [2] 2 u log, 0,02.
T

Hcnoapsya 3aaHHOE COOTHOIUEHME, CPABHUTE ¢ egHHEHMLEH DooKE-
TensHOe uncio x (12—15),

12. @ loggx = 0,1. 13- @ logo‘gx = —0,1.
7
14. (2] log; 5 x > 0. 15. [2] logge x < 0.

Henoansys 3agaHHOE COOTHOIUCHHE, CPABHATH € EAMHULEH ITOJIOME-
TennHOe ymrcino x {16—19).

16. [3] log, 5 = 2,5. 17.[3] log, 0,7 = -0,2.
18. [3] log, 0,7 > 0. 19.[3] log,5 < 0.
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Pemuts ypaBHeHHE (20—23).

2.[2] log,, (7 — 2x) = log,, 13. 21.[2] lg(2x + 5) = 0.
22.[3]log, (5x — 3) = log,; 17. 23.@10g1(§—3) = 3.

3 3 2
Pemuts HepaBeHCcTBO (24—27).
24.(3] logg 5 x < logg ; 4. 25. [3] log; x < log,; 5.

7 7

%.@loglx>%. 27. [5]log, x > 1.

4

Pemuts rpadmueckn ypaBHeHue (28—29).
28.[4] log; x = —x + 4. 29. [4]log, x = x - 6.
2

OnmpezesiuTh, KAKHME TOUKH C IE€JIOUMCJIEHHBIMM KOOPDAMHATAMH IIPH-
Hagnexar rpabuky byakmuu (30—31).

30.[7] y = log, x. 31.[8] y = log, x.

8

§ 19. JNlorapudmuueckne ypaBHeHUs

Mpumepnbl ¢ pewieHuaMU

BrissicHUTH, KaKoe M3 ypaBHEHMI
(x-5)(x-3)=0n x-5=0

ABIAETCA CJIEJCTBUEM JpPYroro.

Pemenue. Ileppoe ypaBHeHHe MMeeT KOPDHH X; =5 M X, = 3,
& BTOpoe — €IWHCTBEHHBIN KopeHb x = 5. IloaTromy mepBoe ypaBHe-
Hie ABJISAETCA CJIeACTBHEM BTODPOTO.

BRIACHHUTH, PABHOCHUJIbHBI JIM YyPaBHEHMUA:

1) 2x-6=0n x-3=0;

2) 2*-x-5=0u2*=x+5;

3) xlg(x+2)=—xnlg(x+2)=-1.

OrBer. 1) PaBHOCMJIBHE; 2) PaBHOCHJIBLHBI; 3) HE PAaBHOCHJIb-
HH, TAK KAK MHOJKECTBA MX KOpHeil pa3JMYHEI (B IEPBOM ypaBHEHUU
1, =-1,9, x, = 0; Bo BTOPpOM ypaBHeHHu x = —1,9).

3aMeuaHue. [lerenne obenx yacreil ypaBHEHUS Ha BbIpake-
HHe C HEM3BECTHHIM, KOTOPO€ MOXKeT IIPHHUMAThL paBHOE HYJIIO 3Haue-
HHe, YaCTO MPMBOAMT K IIOTepe KOPHI.

Pemrute ypaBHeHue logs (x + 4) + log; x = 1.

Pemenune. 3aMeHUB gaHHOe ypaBHeHMe (Ha OCHOBaHHH CBOIi-
CTBA CyMMBI JIorapu(MoB) ero ciefcTBHeM, noayuum log, ((x +4) x)=1.
Pemum s10 ypaBHeHue. Mmeem log; ((x + 4) x) = log,; 5, oTkyaa

(x +4)x =5, x2+4x-5=0; x;, =1, x,=-5.
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IIpoBepka. 1) x=1 ABNAETCA KOPHEM HCXOJHOTO YpaBHe
mnsa, Tak Kar log (1 + 4) + log;1 =1; 2} x =—5 He ABAAETCHA Hop
HEM HCXOJAHOT'O YPABHEHHA, NOCKOJABKY IPH X = —5 JeBad Y8CTh ypas
HeHHA TepAer cMbica. OTBer. x =1.

SanaHMs AnNN CAMOCTOATENbLHOW paboTnl
Bapuanr |

1.[4] BoiscHHTH, KaKOE M3 ABYX MAAHHEIX YDABHEHmH dABidAercs
CNEOCTBHEM APYroro:

logy(x — 3) + loga(x + 4) =38 u log,((x — 3)(x + 4)) = 3.

3ANNCATE KAKOe-HEOYAL CiAeAcTEHe ypaBHeHHUA (2—05).
2. [6] logy(x —1)=1. 3. (8] logy(x — 2) + logy(x + 4) = 8.
4,[6] logs(x? - 5x + 4) — logz(x — 4) =2
5. [B] 2logg(x — 4) = log; (8x — 2).

BriAcHWUTEL, paPROCHABHE AM ypaBHeHua (6—7).

6. [5] loga{x—H)=log,(2x - 1) mx-56=2x-1.

7.[5] logsg(x + 5) =loga(2x + 1) m x +5=2x + 1.
Pemnrt ypaBHeRme (8—24).

8. [dlg(x+V3)+1g(x—V8)=0.

9. [4] logz(x — 2) + log,(x — 8) = 1.

10.[4] lg(x2-9) - 1g{x - 3)=0

11, {4] logg(x - 1) - logg(2x ~ 11) = log, 2.

12. [5] log,(2x2 — Tx + 6) — log,(x — 2) = log, x.

13. [5] log, (x® — x) — log, x = log, 3.

14.@1og,_x2_1=1og2x. 15.[5] 1g =~

-1
16. llg(xf* + x-5)=lg(5x)+ 1gi.

17. [T} logg(x — 1)+ 2logy (17 + x) = T + log,
18..log3x+logJ—x—log1 x = 6.

19. [4] log,, ; log,(x - 5) = 0. 20. {5] log,, log; log, (x2 + 2x) =0.
21. [d]log} ; x —log, s x—2=0.

22. [ log2(1- x) - 2 log, (1- x) = 3

23. [6] 21og, x = 8log; . 24. [€] 2log,x — Hlog, 2 = 3.

PemnTy cncremy ypasHeHHd (285—30).

25. (7] [logg x—logzy =2, 26.[6] [lgx—lgy=1g2,
2y%+ x-11=0. 3x-y=10.
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0.8l [log, (22 + yH =7,
10g2 x4+ 2].0g4y=6.
2.(8] 2log; x + log zy =2,
logg(x—py— 12 +log,(x —y+ 1) =log,3.

29.{3‘+4v=11, 30.[8] (2.7=+1-6-8v=21,
Ox 4 24y = gx+14¥ 4 31 712_1£ +6-3¥ =51,
Bapuant H

L [4] BuscEnTs, Kaxoe 3 ABYX AAHHHX YDABHeHWil ABjagerca
CASICTBHEM JpYToro:

2log,(8x — 4) =T n logy(8x — 4)2=17.
Samucate Karoe-HROYIL CAEZCTEME ypaRHeHRA (2—5).
zloga(x+ 5)=2. 3. [6] logy(x + 1) + loga{x — 3) = 5.
4. (6] log,(x* — 5x + 6) — logg(x — 2) = 1.
5.[5] logy (4x — 7) = 2logy(x - 1).
BufcHHTH, PARHOCUILHEI OH ypasHeHuA {6—T).
6.[5] logy(x + 5) = logz(5x — 11) 1 x + 5 = 5x — 11.
7.6 logy(x - 1) =log,(2x+)mx—1=2x+1.
Pemurs ypapHeHue (8—24).
8.1 lg(x - 1) +1g(x + 1) = 0.
9.[4] logg(5 — x) + logg(-1 — x)} = 8.
10.[4] log, (x* = 4) - logg(x — 2) = 0.
L[4 In(8x — 1) —In(x + 5) = In 5.
13.(5] log; (x® + x) — logyx = log, 10.
14.[5] log,, ¢ 71°x = logy s x. 15. [5] 1g
16. [ %lg(xz — 4x- 1) =lg(8x) - lg(4x).
17. [7) log, (x + 1)+ 2log (x + 5) = 8 + log, 8.
18.(8] 2logs x +log s x—log, =8,
5
19.[4] log,, s logg s (x — 4) = 0.
20. (5] logy 3 logs logs (x? + 8x — 1) = 0.

2.[4]log? , x +logy, x—6=0.
2.[4] log2(x - 3) + log, (x —3) = 2.

2 2
8.[5] 8log, x = 2log; x. 24. [6] 3logyx + 2log,9 = 5.
4 Wbk, 10, 97

x—4_1 r
x_2 &%




PemnTe cucremy ypaprenmii (25—30).
25. log, x — log,y = 8,
4y*+x-5=0.

286. Inx-Iny=1In3,

27. (8]

log(x+y)=4
loggx +log,y=2+log, 7.

28, {2log6x+logﬁy= 2,

logs(3x — 3y + 1) + log,; (8x — 3y — 1)° = log, 8.

29. 5%+ 8¥ =8,
25% + Q¥ = 5x8¥+1_ 11,
2% 4 2.55+1= 95,

8.2%+% _ 4.57 = 52.

30. [8]

§ 20. Norapudmuueckue HepaBeHCTBa

Cnpasoquue cBeaAeHUA
IIpocTeiiimmue norapmbMpraecKne HEPABEHCTBA

log,x > b,
log,x < b,

rae a > 0, a # 1, ameror pemmeEus opr Jgofom b € R,

(1)
)]

Ecnm a > 1 (puc. 35), To MEOReCTBO pemreHmit HepaseHCTEA (1) —
OPOMEKYTOK X > a°, A MHOMecTBO peIIeHHi HepaseHcTEa (2) — uaTep

pan 0 < x < a®.

Ecnn 0 < a<1 (puc. 36), To MHOMKECTBO pelleHHit Hepabed-
crBa (1} — unrepran 0 < x < @, a MHOMKeCTBO pelmeHMIl Hepapes-

cTBa (2) — DpoMeskyTOK X > ab.

Hepapercreo log, f(x) > log, &(x) npu a > 1 paBHOCHABLHO ABok-
HOMY HepareHCTRY f({x) > g(x) >0, a npu 0 < a < 1 — pgpoifHOMY Be

paBeHCTBY 0 < f(x)} < 2(x).

y ¥

y=log,x,a>1 ¥ =log.x,
b b 0<a<l

Puc. 35 Puc. 36
S8

0|/1 a? x 0a°!



Mpumepsbl ¢ pewneHuaIMU
- HaiiTn obsacTe onpeneseHNA HepaBeHCTBA
log, (x — 1) + 2log, (x% — 25) > 3.
Pemenune. O6ysacTe onpenereHHA NaHHOrO HepaBEeHCTBA —
MHO’KECTBO 3HAYE€HU X, IPH KOTOPKIX BHIPAKE€HUA, CTOAIIHE ITO] 3HA-

KaMH JIOrapn@dMOB, IIOJIOKHUTEJLHBEI, T. €. MHOKECTBO 3HAUEHUH X,
VEOBJIETBOPAIOLUINX CHCTEME HEPABEHCTB

x-1>0,
x2-25>0.

MHOKeCTBO pelleHHuil IepBOoro HepaBeHCTBAa CUCTEMEI — IIpOMe-
XYTOK X > 1; MHOK€ECTBO peIIeHHIl BTOPOrO0 HEPaBEHCTBAa COCTOHUT M3
ABYX IPDOMEIKYTKOB X < —b M x > 5. O0a HepaBeHCTBa CHCTEMBI BbI-
HONHAIOTCA IpH X > 5.

OrBerT. x > 5.

Pemnts HepaBeHcTBO: 1) logs;(x + 8) > 2; 2) logs(x + 8) < 2;
3) log, (x +15) > log, (x — 1) - 2.
3 3

Pemenne. 1) Tak kak 2 = log;25, To maHHoe HepaBEeHCTBO
MOXHO 3amucaTh B Bufe logs(x + 8) > log;25. CornacHo cBoiicTBY
Bo3pacraHna PyHKuuM y = log, x maHHOE HEpPaBEeHCTBO PaBHOCHJBLHO
HepaBeHCTBY X + 8 > 25.

OrBerT. x> 17.

2) 3anuiieM gaHHOE HEPABEHCTBO B BHUE

log; (x + 8) < logy 25.

x+8>0,
9T0 HepaBEHCTBO PABHOCHJILHO CHCTEME HEPABEHCTB
x + 8 < 25,
OTKyZa x> -8,
x < 17.

OrBeT. -8<x<17.
3) JlaHHOe HEepaBEHCTBO, 3allMCaHHOE B BHJE
log, (x + 15) — log, (x — 1) > log, 9,

3

3 3

x+15>0,
PaBHOCHJILHO CHCTEMe HepaBeHCTB | x—1> 0,

x+15>log 9.

1
- 3

log

1
3

dra cucreMa PaBHOCHMJIbHA KaXKJOH M3 CIeAYIOHMIMX CHCTEM:

x> -15,
:+>115’ x>1, x>1,
x_1<9; x+15<9(x-1); 8x > 24.

OrBerT. x 2 3.
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3apaHus gna caMoCcToNaTeNbHOW paboTbl
BapwaHr |

Haiitu o6sacts onpeneneHusa GyHrmun (1—2).
1.[1]y=1g(x - 5). 2. (3] y = logz(x% - 4).
Haiitu o6yacTh onpeaeseHus HepaBeHCTBa (3—4).

3.[4] logy (8 — x) + In(7 — 2x) < 2.
4. [5] log, (x% + 3x — 4) — log, (x + 3) > log, 10.
2 2

Pemurs HepaBeHCTBO (5—38).

5. [3] log, x > 3. 6. (3] log, x < 3.

7. (3] log, (x + 7) > -3.

2
9. (4] log,(x? + x + 2) > 3.
11. [4] log,(x2 — 4x + 3) > 8.

8. (3] log, (x + 7) < -3.

2
10. [4] log, (x% + x + 2) < 8.
12.[4] 1g(2x — 3) = 1g (3x - 5).

13. [@ 1g(2x - 3) < lg (3 — 5). 14. [@ 1g (2x — 4) < 1g (3x - 5).
15.[4] 1g(2x — 3) > 1g(8x — 4).
16. [4] log, g (2x — 3) > log, g (3x — 4).
17. [4] log, g (2x — 3) > log, (3x — 5).
18. [4] log, 5 (2x — 3) < log, ¢(3x — 5).
19. [4] logy 5 (2x — 4) < log, (3x - 5).
20. [5] log,(x + 6) > 2log, x. 21. [5] log, (x + 6) < 2log, x.
22. [5] log, ; (x + 4) = log, , (x — 2)%.
23. [5] log, ; (x + 4) < log, , (x — 2)%.
24. [B] logq 7 (7x - 10) < 2logg ; x.
25. [6] log, (x — 2) + log,(x — 8) < 2.
26. [6] log, (10 — x) +log, (x — 3) > 1.
6 6

\

n v

N

27. [5] logg o(x%2 — 3x — 9) > 0. 28. 5] log, (x2 — 8x) > -2.
3
29. [5] log, (x + 8) > log, (x — 8) + log, (3x).
2 2 2

30. (6] log? | x + log, , x < 6.
31. [6] log2(x — 1) — 2log,(x — 1) < —1.

32. [6] log2 x + 3log, x < —5.
34. [7] log, log, logg x < 0.
3

36. [6] log, x > 2.
100

37.[7 log,, .2 < 0.

33. (7] log;log, logg x > 0.
3
35. [5] log; x < a.

38.[8] log, ,0,2>1.



BapuanT Il
Halttr obnacte onpenenesns dyuronm (1—2).
L[Dy = log, (x + 5). 2.[3 y = In(x2 - 9).
2

Haitru o6nacTe onpefeneHNA HepaBeHCTEa (3—4).
3.[4] In(x + 4) + log 3(3x + 13) < 3.
4.[5) logg(x2 + 3x — 10)— logz(x +2) = log, 7.

PerruTt. HepaseHeTro (5—38). *

5.13]log, x > 3. 6. [3] log, x < 3.
2 2
7.[3] log, (x + 5) > 8. 8.[8] log,(x + 5) < 3.
9, [4] logg(x% — x + 3) > 2. 10. [4] logy(x® -~ x + 8) < 2.
11. [4] log,y(x2 + 6x ~ T} < 2. 12.[4] In(4x - 5) > In(5x — 8).
13.[4] In(4x — B) < In(5x — B). 14.[4) In(3x — 9) < In(4x - 11).

15.[4] In(4x — 5) = In(3x — 6).
16. [4] logy 3 (4% — 5) < logg 3 (5x — 8).
17. [4] logg 5 (4x — 5) 2 logg 3 (5x — 6).
18. [4] logy 3 (4x - 5) 2 logg 3 (5x ~ 7).
19. [4] logy (8% — 9) < logg 3 (4% — 11).
20. [5] logg (2 + x) > 2log, x.

21. [5] log; (2 + x) < 2log, x.

22, [5] logy ¢ (x + 9) = logy ¢ (x + 3)2.
23. [5] logy ¢ (x + 9) € logg ¢ (x + 3)%.
24. (5] log,,, (5x ~ 4) < 2log, , *.

25. (6] log,(x — 8,5) + log,(x — 2) < 1.
26. 6] log,(x 3+ log,(9 x) = -3.

27. @logn(x2+ x— 11)<0

28. [5] log,, (x2 - 5x) < 2.
29, [5] log,(2x + 15) < log,(5x) + log,(x ~ 4).
30. (6] log? x + 2log, x < 3.

<

4

31. [6] logZ (x + 3) + 4log, (¥ + 3) < 4.
]

B

32.[6] log? , x + 3 < 2log, ; x. 33. [7] logs log, log, x > O.
2
34. [7] log; log, logg x < 0. 35. [5] logy 5 x > a.
2
36. (6] log, x < 3. 37.[7] log, , .2 > 0. 38. (8] log, _,2> 1.
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Kourponehana paGora N2 4

Bapwuant |
1. BHUHCIHTE:
1) log, 16; 2) pl+logsd, 3) log, 185 ~ log, 20 + 2log,6.
2
2. B ogHoli cHcTeMe KOOPAHMHAT CX€MATHYECKH NOCTPOHTH rpadnxn
byrromit y=log, x ny = [%] .
4
3 4
3. Cpaenmrh aucia log, = ulog, —.
24 29
4. PemuTh ypaBHeaHe logg(2x -~ 1) =2,
5. Pemute HepaBeHeTBo log, (x — 5) > 1.
3
6. Pemurer ypaBrenne log,{x — 2) + log, x = 3.
7. PemnTh ypaBHeHNe logg X + log a¥= 14.
8. PemnTh HepaBeHCTBO log‘§ x—2log; x £ 8.
Bapuanr lf
1. BrIUMCIuTE:
2logy 7T
1) 1og3%; 2) [%] 3 ;  3) log,56 + 2log, 12 — log, 63.
2. B ofHOl cHCTeMe KOOPAUHAT CXeMATHYECKH MOCTPOHTE rpadwxn
dbyurmul y=log,x u y =4~
3. CpasenTe uncsa logg 1% ¥ logge 1%.
4, Pemures ypasaenne log,(2x + 3) = 3.
5. PemuTh HepaBercTBo log,(x — 3) < 2.
6. Pemnrs ypaBaenne log,(x — 8) + logzx = 2.
7. Pemnts ypasreHue log gx + log, x = 10.
8. Pemnts HepasercTBo logl x — 3log, x € 4.
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dafjaHuR NN NOArOTOBKM K OK3aMeHy

1. [4] Pemnte mepaBencTEO:
1 Z_3
1 LBt~ 3) o, 2) lg(x® - 1)1g0,5 < 0.
1g3
OrBeT. 1) x<-2, x22; 2) x< -2, x= 2.

2. [5] Haftru o6macTe onpefeNnesns (pyHKIMM:
1) y =log,(0,04-5% - 253%+2),

2) y=log,(162*+1 0,25 - 2%),
OrBer. 1) x<-1,2; 2) x> —g.

3. [5] Iyers f(x)= logs(bx — 2). PemuTh ypasHeHuEe f{x)=f(3x—1).
OTrBeT. x = I

4, 5] Oyers f(x)= log,(8x — 1). Pettture ypasaenue f{x)= f( §+ 5].
Oreer. x=10.
5. El Pemmute ypaBHEeHHe:
1) (x% - 16)log, (2x + 1) =0; 2) (8x% ~ x)log,5(5x — 1) = 0.
&
OrBeT. 1) =0, x,=4; 2) x, = %, x, = 0,4.
6.[4] PemmTe mepaBescTRO:
x—-1 2x -1
1) log,
k]

> -2; 2) log, > -2,
3 z

x + x +

OrBer. 1) x<-3,5, x>1; 2) x<-2,5, x>0,5.

7. [5] PemnTe mepasercTBO:

1) log;2=%50; 2 log45_:>1.

x+ 2 x —
Oreer. 1) —2{x<—1%; 2) 2 <x<2,6.

8.[5] Pemnts mepaBencTno (3 log, x — 1)(8x — 4) = 0 u onpegenuTs,
ABIAETCA I erTo pemiegueM uneno 1,5. OrmeT. 0 < x € g;
x = 8\/5; x = 1,5 — pemesHe HepaBeHCTEA.

9. [5] HailTH ob1acTs onpezesieHUS (GYHKIMM:
1) y=logolog,>—%;  2) y=logsloges .
OTreeT. 1) 2<x<38,5; 2) 0,65<x<3.

x-2 x+ 2

10. (6] Pemwrs mepaBencrso:

1) log, log, ==L > —1; 2) log, logy ==
3 2-«x z

OrsBerT. 1) I%cxclg; 2) 1,1<x<1,5.

2
> -1
1-x
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11. |Z| IIpyn rRexHX sHa49eRAAX ¢ BRpakeans (a+ 1) 1g(2a+3yna+l
NIPHHHMAKT OAMHAKOBHE SHAYEHHAT
Orser. IIpu a=-1, a =3,5.

12. [4] Npu xaxnx sEaveHnax b supaxenus (3b+ 1) Ig(1 -b) u 3b+1
IPYHHMAKT OAHHAKOBLE 3HAYEHUAT

OrBer. lIpu b= -—%, b=-9.

13. [7] PeminTe cucTeMy ypaBHeHUIL:

1) logxy+logyx=§, 2) {logyx—zlogxy=1,
4x-3Jy=1 x2+ 2y = 3.
N R —V3,y=32
Orser. 1) x= 9,y—81, 2) x ﬁ,y 2

14. [9] Pemurs cucremy ypaBHeHMIi:
1) x0,5+logux= J’y',

WY 1+1og,, (3 + 4x2)

2) | yi-o2lowsy xi,
2+ log,[ - 3—5] = log, 4.
x 1 J

Vxaszamue. 1) Tak kak Jy = (x"8=¥)? = x*'*¥*, 7o mepsoe
YPaBHeHHE CHCTeMH! CBOAHTCH K ypasHenumo (0,5 + log, x)x
x 2 logy x=1. Pemup nmoaydednoe KBRIPATHOEe VDABHEHHe

OTHOCHTEJNEHO log, x, maxoaum: a) log, x =-1; 6) log, x = %,
7. €. 8) x=§; 6) x=\yy>0my=1).

10g.t+1

Orser. 1) x=%,y=2; 2) x=4,y=4.

15. Pemrte ypaBrerre 1 + log, (4 — x) = logs 3 - log, 5.

log, 3
log 5
XoOHOE VPRBHEHHE IpeobpasyeTca K YPaBHeHn x - (4 - x) =3,
KOTOpOe ABJIAETCH €ro CIeACTBHUEM.

OrBeT. x=3.

VY razanane. Cornacao dopmyse nepexona log,3 = He-

16. [6] PernTe ypasueaue 1-logy(x + 1)2 = %logﬁ x: :
x
Vrxasarsue. VanteBasg, 910 logg(x + 1) = 2logg |x + 1], me-
3 _x+5

pefiTH K CAEACTBHIO HCXOJHOTO YPRBHEeHUSA:

lx+1] x+3
OrBeT. X, =T, X3=-2, x3=1.

17. Haiiti 3HaueHHe BEIpAMeHHA
log,; (%Z—b], ecn log, Ja =38, log, b= 5.
Orser. 7.
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18.[9] PeummnTs ypaBHeHMe

6 )_ 3 2
2log12(x+m)—log12(x_2 x_3)+3.

OrBerT. X, =6, x5, =11.

19. @ HaiiT MHOKeCcTBO 3HaUYEHUN QYHKIMHU

80
= 10 .
y g"'2(13+ logs (125 + x“)]

OrBerT. [-1; +00).

20. [10] ITpu xakux 3maueHmsx a cymma log,(2* — 1) u log,(2* - 7)
paBHA e€QUHUIIE POBHO IIPY OAHOM 3HAYEHUM X?
OrBeT.0<a<1l,a>1.

2

21.(10] Ilpu KaxkuX 3HAUEHUAX a CyMMa BHIpayKeHHit log, 3+2x°

2 1+ x2
5+ 4x

1+ x?

OrBeT. 1 <a<8.

u log, ) GoJibllle eIUHHUILI IIDH Bcex x?

22, IIpy KaKMX 3HAYEHHSAX a4 CyMMa BBIpaXKEHHH
log,(¥1-x2+ 1) ulog,(V1- x%2 +7)

OyzeT MeHbIlle eIMHHUIIBI IDU BCeX NONYCTHMEIX 3HAUEHUAX Xx?
OrBer.0<a<1, a>16.

3apaHua ANs MHTEpecyloWUXCs MaTeMaTUKoOMn

Mpumepsl ¢ pewieHnaIMn
Bripasutsk logge, 900 uepes a u b, ecan
a =logs2, b =log,3.

Pemeunune. Ilpumenaa cdopmyJy mepexoza M cBOICTBa Jora-
pudMOB, IOJIyyaeM

log,900  log,(2%-3%.5%) 2+ 2log,3 + 2log,5 _

lo, 900 = =
€e00 log,600 log,(2°-3-52) 3+ log,3 + 2log,5
2(1+b+l)

_ a) 2(1+a+ab)
3+ b+% 2+ 3a +ab

OTBerT. M_

2+ 3a +ab

Pemutey ypaBHeHUE

x+ 5

@

- 21
1-logg(x+1) 2Iogﬁx+3.
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Pemenue. Ilepexoas x norapudMaM o OCHOBAHHIO 3, IOJY-

qaeM ypaBHEHHE
x+ 5
1-logs|x+1|=1 ,
Esl | 0f3 >+ 3 ¥

PEBHOCHIEBHOE VpaBHeHMIo (1). YpaBEeHHe
x+ 6
8 @

|]x+1] =x+3°

OOAy9IeHHOe B3 YPABHeHHA (2) B pes3yJIbTATE NOTEEOUPOBAHHA, ABIS-
ercA cHe/ICTEHEM YpaBHeHMA (2).

IIpu pemeHMM ypaBHeHMNA {3) HYRHO DACCMOTDETE ABA BO3ZMOX-
HHX caydas: x> -1 m x < -1,

Eemu x> -1, o |[x+1|=x + 1 v yparmenue (3) nmpuMer mup

3 x+ 5
= . 4
x+1 x4+ 3 “

YMuEOXed obe qacTH ypasenusd (4) =a (x + 1) (x + 3), moayuun
ypaBEeHHe 3x + 9= x2 + 6x + 5, ABAAKOIMEeCH CJAEACTBHEM YDaBHe
aHA (4) H HMewlee KOPHE X = —4 (de VAOBJETBOPHET VCJAORHD
x>-1)mx=1.

Anasoruuno ecsm x <-—1, To ypaBHeHue (3) mpeoGpasyerce
K BRAY x2 + 9x + 14 = 0, orkyaa Haxoaum X = -7 u x = —2 (ofa Kop
HA MeHpme 9eM —~1). IIpoBepka moxkaseiBaer, 910 yncaa 1, -7 u -2
BxoaaT B OJI3 ypasHeHuA (1) B ABTAITCA €T0 KOPHAMM.

Oreer. x, =7, x,=-2, x3=1.

3aMeuaHHe. Maorue yualmuecsa OpH pelleHHH ypaBHeHHd (1)
AOIYCKAIOT omHOKY, oTOpOCHB 3HAK MOAVJIA B JIEBOH UACTH ypabHe-
HHA (2). OT0 IPUBOANT K HOTEepe KopHed -7 B —2.

Peuinre ypaBuenne

1g2(4—x)+lg(4—x)-lg(x+%)=21g2(x+%). (1)

Pemenue. Hermonassys ToXAECTBO
a?+ ab - 2% = (a — b)(a + 2b),

3aMeHPM ypaBHeHHFe (1) ciefyOIIHM DPaBHOCHIBHHEIM YDABHEHHEN

[lg(4—x)— lg(x+ %]][1;;(4— x)+21g(x+ %]] =0.

YpasHesne (2) paBHOCHJIBHO COBOKYIIHOCTH YpaBHeHHi

lga- )= lg 2+ 1), ®
1g(4—x)+2lg[x+%]=0. I
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Ilorenmupys, us (3) u (4) nmosryyaem ypaBHEHHUS

1
4—x—x+§, (5)
(4—x)(x+%)2=1. (6)

YpaBHeHUe (5) UMeeT KOPEeHb X; = %, a ypaBHeHue (6) npuBoguTCA

k Buay x(4x2-12x-15)=0, orryza x,=0, x; =g+ J6, x, =g—J§.

KopuamMu mcxoauoro ypaBueHusA (1) ABIAIOTCA Te M TOJIBKO T€ U3 YU-
cen Xy, Xy, X3, X4, KoTOPBIE BXOAAT B OJI3 ypaBHenus (1), T. e. yaos-

TeTBOPSIIOT YCJIOBHIO —% <x<4.
OrBerT. x, =%, x,=0, x4 =%+J§_

PemuTe ypaBHeHME
log, _, (8- x)=1log;_, (1 - x). 1)

Pemenue. O6sacTh AONYCTUMBIX 3HaYeHMi ypaBuenmus (1) —
MEOKecTBO E ToueK x Takux, uro x <1, x # 0, x < 3, x # 2, oTKyAa

HAXOAMM
x<1l,x#0. (2)

[Ipumensis dopmyaty log,b = u nojaras log; _ (3 — x) = ¢, mo-

log, a
IyyaeM ypaBHeHUe t — % =0, t2=1, oTkyza t, =1, t, =-1. Cnegosa-
TelbHO, HAa MHOXKecTBe E ypaBHeHUe (1) paBHOCHJIBHO COBOKYITHOCTH
ypaBHeHHi log, _ (8 — x) =1, log, _, (3 — x) = —1. IlepBoe U3 HUX He
HMeeT KOpHeii, Tak Kak 1 — x # 3 — x. Bropoe ypaBHeHNe PaBHOCHJIb-

HO Ha MHOKecTBe E ypaBHeHHIO 1 - x = win x2 - 4x + 2= 0, oT-

Kyma x; = 2+ ﬁ, Xy =2- J2. U3 uucen Xy, X5 TOJBKO Xy YHAOBJIETBO-
pAerT ycuaoBuAM (2) 1 siBjisieTc KOpHeM ypaBHeHus (1).
OrBer. x = 2-42.
PemnTh cucreMy ypaBHEHUIA
logy,,1(4x2 - y%2 +8x -6y —4)= 2,
log,,,(y? + 6y —x +14) = 2.
Pemenue. Eciin BBIIOJHAIOTCA YCIOBUSA
x>—%,x¢0,y>—2,y¢—l, (1)
T0 ICXOAHASl CHCTEMAa PABHOCHJIbHA KajKJOM M3 CJIEAYIOIIUX CHUCTEM:

4x2 - y2 +8x-6y—-4=4x2+4x+1, [y?+6y=4x-5,
yY2+6y-x+14=y2+4y+ 4; x =2y + 10,

orkyaa y2 — 2y — 85, y, =5, y, = 1.
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Ecsnm y = -5, To He BhIIOJIHAIOTCA ycioBusda (1), a ecan y =7, 10
x =24. Ilapa yucen x = 24, y = 1 ynosyaerBopseT ycjioBuam (1), u no-
atomy (24; 7) — pelreHHe MUCXOOHOH CHCTEMBI.
OTBerT. (24; 7).
PemnTs HepaBeHCTBO
x2% - 2|x|

].Ogl logs T|—3 2

0.

Pemenune. IIycrs |x| = t. Toraga ncxoaHOE HEPAaBEHCTBO PaBHO-
CHJIBHO Ka’»XJOMy M3 HEPABEHCTB

2 — 2-2t
0 <logg zts 1; 1<tt ; <

IlocnenHee HepaBeHCTBO PABHOCHJIBHO KAaMOOH M3 CJIeIYIOIIMX CH-
CTeM HepaBeHCTB:
t2 -10t + 24
- <0,
t-3 {t > 3,
t2-3t+ 3 - —-6) <
>0, (t-4)(t-6)<0
t—3
OTKyJa cienyeT, uTo 4 <t <6, T. e. 4 <|x|<86.
OrBeT. 6<x<-4,4<x<86.

Penmntr HEpaBeHCTBO

log“l2+log2 +|log2(4x+4)+log“12[<5

Pemenue. Ilycre log,(x + 1) =¢. Torma HepaBeHCTBO mpE-
MeT BU[

‘t+%—2|+|t+%+2|<5.

ITonaras t + % = u, mosy4aeM HepaBeHCTBO |u — 2|+ |u + 2| < 5, pas-

5 t?+1 5 2
HOCHMJIBHOE HEDPaBEHCTBY |u| < 3" Torna I < Te 2|t -5(t+

+2<0 unu (t| - 2)(|t| - %) < 0, oTkyna %< |t| < 2. BT0 Hepases-
CTBO D2BHOCHMJILHO COBOKYIHOCTHU JBYX HEDABEHCTB
—2<log,(x+1)< —%, %< log, (x + 1) < 2.

MHuoxecTBa pel.[IeHHﬁ IIepBOro ¥ BTOPOIrO HEPABEHCTB — HWHTEPBAJH

3 .
(_Z T—l] 14(\/5 1; 3).
OTBerT. —%<x<i—l,\/§—1<x<3.

V2
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Pemnre HepasescTBO log » ,{4x+7)> 0.
Pemenne. Peozeanamu JAHHOTO HEpABEHCTBA ABIAKTCA pe-
meENA CHCTEM

x2-8>1
? 1
{4:: +7T>1, )
i
0<x?2-3<1,
(2)
0<4x+T <1,
H TONLKO MX pPelIeHNS.
| x| > 2,
Cucrema (1) pABHOCHABHA CHUCTEME .8 OTKYAa x > 2.
J3<|x|<2,
Cucrema (2) pABHOCHJIEHA CHCTEME T g 8 OTKRYZA Cclie-
—— x —_——
4 2

Ayer,trro—%<x<—~/§.

OTBeT. —%-: x <=3, x> 2,

3amMeqaanue. Pelllenne JorgpudMuTecKHX HePDABEHCTB, COTEp-
RAMAX HEH3BeCTHOE B OCHOBAHHMH, OCHOBAHO HA ONpeJeJeHWH Jora-
pupMa H cBONCTEEe MOHOTOHHOCTH Jorapudmudecrkoll dyarmun, Tax,
HEDABEHCTHBO

log; .y 8(x) < logy, R (x) 3

BHNOAHAETCA B ABYX CAydYasX:

a8 (f(x)>1, 6) [0< f(x)<],

{Oc g(x)< h(x) {g(x)> h(x)>0.

IlogToMy Bce peImeHMs KK CHCTEMEI ¢@», TAK M CHUCTEMEI «6»

SBIAKTCA pemieHUAMH HepaseHcTBa (3).

3apaHun ANS CaMOCTOATENLHONW paboTel
1. Hatiti logyg, 720, ecanm log; 12 = a, log,, 11 = 4.
2¢ +1

OrBerT. .
2+ ab

2. BuraucaaTthk Gea moMommH TAGMHIL 3HAUEHHE BREIpAXeHNs A:

log, 324
1) A=(logg9)? +—=2"—;
) ( Ogﬂ 1) log46 *

s (3 4 1

2) A=5H 3 +10gﬁw+logim.
Oreer. 1) 4; 2) 6.

3. CpasanTs ancia log,4 u log, 6. OTBeT. log;4 > logg6.

log,24 log,192

. OrBerT. 3.
logg, 2 log,, 2

4. BRIYHCIHTE
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5. PemuTs ypaBHeHHe:
1) x(1-1g5)=1g(4* - 12);

4) log,3x + loga(dx + 1) =

2) 8logy, x = 2logg, x%;

10g4x +x9;

5) 1g2(4— x)+ lg(4— x)lg(x+2) 2lg2[x+;]

OrBer.

x2=

NS

6. PelmuTe cHCTEMY YVpPaBHEHHH <
1 9
OreerT. (3; 3); [—S—log43; glog4

70

PemuTh cuCTEMYy ypaBHeHHH <

.

3).

1) x=2; 2) =1, x,=9; 3) x=7; 4) x1=i1§,
H 5) x1==09 zh‘= %, Xg = E‘F\ﬁi

logy(lt}y 9x)=2-

103,#
logix~ 4

5+
log, y

= 4Y~% 4 log, 2.

1

log, (6x-8y)=2- Tog, =

1
= 54 -* 4 log, x%

OTBerT. (2; %], (log53; %logs-‘?a].

Penmiute mepaBeHcTBO:

1) 4x + log,9 > log,(9 - 2% +1 -
2) loga(x+ 1)< 1 - log,x;

3) logz(1 +x)>(1 -

3 0<cx<

JE-1
P

Pemuts HepaseHCTBO (9—13).
9.

1) 5-9*-18-15*+ 9 - 25¥ > 0;

5);

log, (1 — x)}logsx.

2) 0<x<l;

2) 3-49¥-16-21*+21-9*<0.
Orper. 1) x<log;3, x>1; 2) 1< x<log,3.
L] 3
10. log,,x—log,,dcs . OrBeT. 0<x$—, 1< x<16.
1L log, —1 > 5,flog3(x+ 3.
227(x + 4) 19-5413 19 +5/18

OTBeT B€x<3 2 —-4,x>3 2z -4,
12, log , (4x-2)>-1. OrBen. ~12—<x<1 x> 3.
13. log,_l(ﬁ 2x)< 0. OTBeT. x<J—2 1 §<x<§.

5:—6
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fnasa V. TpuroHomeTtpuyeckue ¢popmyinbl

§ 21. PaguaHHas mepa yrna

CnpaBouHble cBeaeHus

LlenTpasbHBIil YroJi, oupaIuicsa Ha Ayry, JJIXHAa KOTOpOil paB-
Ha PagUyCy OKPY’KHOCTH, Ha3BIBaeTCs yriioM B 1 paguaHs.

[} [}
lpan=(?) , ocpan=(%-a) ,

loz_n_ , (xoz_n—-a aln.
1801)8.}1 180 pad

VYrosa B o paguaH CTArUBaeT Ayra, NJIMHA KOTOPO# | BBIYMCIISET-
ca mo popmysie | = aR, rae R — paauyc OKDYAHOCTH.

Mpumepbl ¢ pewieHnaMm
HaiiTn pagmanHyio Mepy yrja, BEIDAXX€HHOTO B rpajycax:
1) 6°; 2) 162°.
Pemenmue.
1) Ecau 180° cooTBeTcTBYeT T paj, To 6° cooTBeTCTByeT X pan,

. T
cJefoBaTeJIbHO, X = = — .
A 180° 30 paa
2) 180° — & paa, 162° — x pan,
162° - &t on
=———="—=097
180° 10 pax

OrBerT. 1) —5; 2) 0,9x.
30

HaiiTu rpagycHyio Mepy yrja, BbIDa’K€HHOrO B paguaHax:

1) 0,4%; 2) 1,75n; 3) 3 paxg (c TounocThio mo 0,01°).
Pemenwne.

1) Ecain © panm coorBerctByer 180°, To 0,4m panm cooTseT-

CTBYeT X°, CJIefOBaTeJIbHO, X = O—A—R—RILO =0,4-180°= 72°,
2) n — 180° 1,75t — x°,
o= w = 1,75.180° = 315°.

3) n pag — 180°, 3 pag — x°,
- 3-180° 171,97°.

OrBerT. 1) 72° 2) 315° 3) 171,97°.

xO
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Haiitu aauny | fyru oKkpy»KHOCTH, CTATHBAaIOIIEil yroJy B 5 paf,
ecau paauyc R oxkpyxkuocTH paBen: 1) 3; 2) 1.

PemeHnue.

1) l=0R,1=5-3=15; 2) l=0R,l=5-1=5.

OrBerT. 1) 15; 2) 5.

3apaHna ona caMOCTONATENbHOU paboThl

BapunaHr |
BrlpasuThs B paguaHHoil mepe yrisl (1—3).
1. 90°; 60°; 150°. 2. 210°; 315°; 780°.

3. [1] 30°15’; 90°45'; 36°18".
BrIpasuTh B rpajycHoil mepe yrisl (4—6).
4.0%; 1in;3?". 5.[2] 0,6m; 1,8m; 3,1n.  6.[3] 0,5; 1,3; 10,5.

7.[3] Mana oxpysxuocTs paamyca R. HaiiTu JIuHY ZYrM OKPYHO-
CTH, CTATUBAWOIIEHl yros B O paauaH, ecou R= 13 cm, o= 2.

8. [3] Mnuna xyru okpyxkuocTH paauyca R pasua l. Haiitu paguas-
HYI0 Mepy yrJia, CTATMBAeMOro AAaHHOii Ayroii, eciu R =1 cm,
l=3cmMm.

9. [3] IlenTpanbHEI# yros B O. PaAMaH CTATUBAETCA AYTOil OKPYIKHO-
CTH, IJINHA KOTopoit paBHa [. HaiiTu pagmyc aToil OKPY?KHOCTH,
ec.rma=%, l=2cmMm.

BapuaHr Il
BripasuTh B pagnaHHoit Mepe yribl (1—3).
1. 180°; 45°; 120°. 2. 225°; 420°; 675°.

3. 40°36'; 95°12'; 60°48'.
BrIpa3uTes B rpajycHoil Mepe yrJsl (4—6).
4. %; 1%1:; 4. 5.[2] 0,4n; 1,7n; 2,5m. 6.[3] 0,7; 1,5; 12,3.

7.[3] Mana oxpy:xHOCTE pamuyca R. Haiitu pauay | Ayru OKpy:-
HOCTH, CTATHBAIOIINEi yrojJ B O paauaH, ecju R=1 cm, o =6.

8. [3] Huua ayru oxpyxuocTH panmyca R pasma l. Haittu paauas-
HYIO Mepy yrIJjia, CTATMBaeMoro JaHHOM ayroi, eciau R = 12 cm,
l=4cm.

9. [3] IlenTpanbHbI# Yyron B (L PAIMAH CTATUBAETCA AYTOil OKDYKHO-
CTH, OJINHA KOoTopoii paBHa l. HaiiTu paguyc aToil OKPY»KHOCTH,

eciiy O = %, 1=10 cm.
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§ 22. MoBOPOT TOYKM BOKPYr Hayana KoopauHart

CnpaBouHbIe CBeAEeHUNA

KaxaoMy neiicTBUTEJILHOMY YMCJY (L COOTBETCTBYET €JUHCTBEH-
B TOuKa M OKPY’KHOCTH, Iojyyaemasa nmoBoporom Touxku P (1; 0) Ha
yron o paguad. OgHOM M TOH Ke Touke M eOQUHHYHOH OKPY’KHOCTHU
C00TBETCTBYET GECKOHEYHOEe MHOYKECTBO JeiiCTBUTEJNbHBIX YUCes BUJa
o+ 2nk, roe k — 1eJsioe 4uco.

Mpumepbl ¢ pewieHnaMu

VkasaTh 4eTBEePTh, B KOTOPOIii pacmosioxkeHa Touka P, MOJydeH-

Baf moBopoTtoM Touku P (1; 0) Ha yros o pagmaH, eciu:

3n 4n T
]_ =—; 2 =—; =.__; = sl
) o 7 ) a 3 3) a iz 4) a=1,7

Pemenmne.

1) Hocrco.nmcyg— < 3% < m, Touka P, pacnosoxena Bo Il yerBepTu.
2) B III yeTBepTH: Tt < 4?“ < '%t y
3) B IV uerBepTu: eI o
2 12
. .
4) Bo II yerBepTH: 2 < 1,7 < m. A P(ILO)
Orser. 1) II; 2) III; 3) IV; 4) II. ol g /¥
Ha eguHMYHON OKPY’KHOCTH IIOCTPO-
ETh TOUYKY, IOJIYYEeHHYIO IIOBOPOTOM TOYKH A B
P (1; 0) Ha yroJ o, ecimn:
1)a=—%+3?“; 2)a=37"+2nk, keZ. Puc. 37
Pemeuue. 1) IToBepuém Touky P (1; 0) yi
Ha yroJ % IO YacoBOM CTpeJIKe, NOoHaaéM
BTOYKY B; 3aTe€M IOJIYYEHHYIO TOYKY IIOBEp-
. n . P(1;0)
HéM 3 pasa Ha yroJl — IPOTHUB YaCOBOM CTpeJI- DN -
2 \Jo x
k. Touka A — nckomas (puc. 37).
2) IloBepuém Touky P (1; 0) Ha yrox 3?n
IPOTHB YACOBO# CTPEJIKH, IOIAaJEM B TOUKY B
B(0; -1). IIpu xaxxgoM ciienyIoIieM II0BOPOTe Puc. 38

Ha yroy 27 (He3aBHUCHMO OT HaIpaBJIeHUS IIO-
sopoTa) OyaeM momazaTh B TOYKY B. Touka B — uckomas (puc. 38).

.. YcTaHOBUTH YEeTBEPTH, B KOTOPO# pacmojioxkeHa Touka P,, momuy-
qeHHas moBopoToM Touku P(1; 0) Ha yros o paguaH, ecjiu:

T n 3n n
= = , = 2 =__,0 —.
1) o 2+B 0<B<2 ) o 2 B <B<2
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Pemenue. 1) ITockonbky 0 < B < I 10 TouKa P, pacmonosxe-
Ha Bo II yeTBepTH (% < %+B < n).
2) ITockoabry 0 < B < X, To Toura P, pacnonoxaxena B III ger-
2

3n 3n
BepTH [ T < —-P < =—|.
pon (=< - < 5

YcTaHOBUTE 4eTBEPTh, B KOTOPO# pacrmoJioxeHa Touka P, noay-
yenHasa moBoporoM Touku P(1; 0) Ha yroJ o, ecyu:

1) 151 <o < %; 2) -97" <o < —47m; 3) 1170° < o < 1260°.

Pemenune. 1) IlpeacraBuM rpaHHIbl HHTEPBAJIOB B BHJE
2nk +B:

1) 15n=14n+n=2n-7+m; %£=14n+3?"=2n-7+37".

Touka P, pacnoyioskeHa B III ueTBepTH.

2) —9?“ =2n-(-2)- %; —4n = 2n - (-2) + 0. Touxa P, pacnono-
skeHa B IV uerBepTH.

3) 1170° = 360° - 3 + 90°, 1260° = 360° - 3 + 180°. Touxka P,
pacnoJsioxkena Bo II yerBepTH.

3apaHusa gna CaMOCTONATENbHOW paboThl

BapunaHr |
HV306pa3uTh Ha €IUHUYHON OKPY’KHOCTHU TOYKY, IIOJYYEHHYIO IIOBO-

porom Touku P(1; 0) ma yroa o (1—3).

3n b1
1. =2 a=2E, 2. =—+nk, keZ.
2] o 5 %= 2] a Ak €

3.[ 4 %’H%k,kez.

YcTaHOBUTB, B KaKOW YeTBEPTHM KOODAWHATHOH IJIOCKOCTH JIEKHT
TOYKA €QUHUYHON OKPYKHOCTH, COOTBETCTByMomaa yray o (4—7).

6n 27T
4.1 (x=—l; o=—; o===,
12 7 4

5.[1] oo =94° o =-100°% o= 587°.
6.4la=1; oa=4,5 a=15.
7.[4) a=0,8+2nk, ke Z.

Haittn koopauHaTH TOUukHu P, osyueHHO# moBopoToM Touku P(1; 0)
Ha yroJ o (8—9).

8.4 a-= 9?"; o = 630°. 9.4 o =-11n; o=-900°.
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VeTAROBMTE 9eTBEpPTh, B KOTOpOll pacmojioxeHa Touka P,, momyuen-
B moBopoToM ToukE P (1; 0) Ha yron o (10—12).

l&@8u<a<1';“ 11.@—%<a<—5n.

12.[5] 1620° < o < 1710°.

YeraHOBMTEL YeTBEepPTE, B KoTopoil pacmomoyeHa Touka P,, monyuen-
Eaf moBOpOTOM TouKH P(1; Q) Ha yrom a paguar (13—14).

1&|Z|a=%—a,r,q90<u<%. 14.|Z|a=n+a,rp;e{)<a<%.

Bapuanrt If

HaofpasHTE HAa eAHMHUYHOH OKPYHHOCTH TOYKY, IOJYUYEHHYIO IIOBO-
peroM TourH P(1; 0) ma yroa o (1—3).

l.@(}t:%; o =28, 2.|Z|a=%+1tk, keZ.
sHa-+2%, kez.

YeTaHOBMTE, B KaKo# 4YeTBEPTH KOOPDAMHATHOR IUIOCKOCTH JIEHHT
TOUKE eAMHHMYHON OKPY:KHOCTH, COOTBETCTBYWILAA yriay o (4—7T).

m 3n 31in
4, Cf,:i; o= s o= .
5 8 6

5.1 a=-47 a=-182° o=415°
6do=2; a=8,6; a=12.
.8 a=18+2nk, keZ.

HefiTh KoopAmHATH TOYRH P, moayyennoit nosoporom Touku P(1; 0)
Ba yroa o {(8—9).

8.[4a= 12—11t; o = 810°.
9.[4] o =-13r; o =-1080°.

VeTAHOBHTE 4€TBEPTE, B KOTODOH DACHOIOMEHa TOYKA P, monydeH-
584 noeopoToM Touku P(1; () ma yroa o (10—12).

10.@921<u<101|:. 11.[5] -5,5n < o < —5n.
12.[5] 1980° < o < 2070°,

¥eTaHOBUTE 4EeTBeDPTh, B KOTOPOl pacmosnoKeHa Touka P,, monydeH-
ies noeopoToM ToukH P(1; 0) ma yroxn a paguan (13—14).

13.[2)a = —+u,0€a<%. 14.|Z|a=1t—a,04ac%.
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§ 23. OnpepeneHue cuHyca, v

Py,
KOCUHYCa U TaHreHca yrna Sin o
CnpaBoyHbie CBeaeHus o p
Onpenenenus 0| cosa | x

Cunyc yria o (o6o3HauaeTrca sino) —
opauHaTa Touku P, mojsydyeHHO# MOBOpPOTOM
Touku P (1; 0) BOKpyr Hayajia KOODAHUHAT Ha
yroJa o (puc. 39).

Kocunyc yrsia o (o603Hagaercs cos o) — Puc. 39
abcnucca Touku P, mMoaydYeHHOH ITOBOPOTOM
Touku P(1; 0) Bokpyr Hauajla KOOpAXHAT Ha yroi o (puc. 39).

Tanrenc yria o (0603Haqae'rca_ tgo) — oTHollleHWe cuHYyca

yrjia 0. K ero KocuHycy, T. e. tgo = sme
Ccos O

Koraurenc yria o (o6o3Hauyaercs ctg 0) — OTHOIIIEHHEe KOCHHYCa

yrJja o K ero cCUHycy, T. €. ctgo = cf)sa .
sin o

sinx=1,x=%+2nk,keZ; sinx:—l,x=—%+2nk,kez;
cosx=1, x=2nk, ke Z; cosx=-1, x=n+ 2nk, ke Z;
sinx=0, x=nk, ke Z, cosx:O,x=%+7tk,keZ.

Mpumepsbl ¢ peweHnaMu

MN306pa3uTh Ha €IMHUYHOM OKPYKHOCTH TOYKH, ITOJIyYEHHEIE II0-
BopoToM Touku P (1; 0) ma yroa o (0 < o< 2n), ecau:

1) sinaa=0,4; 2) cosa=-0,7.

Pemenuwue.

1) OpauuaTel HCKOMBIX ToueKk A u B pasubl 0,4 (puc. 40).

2) Aécmuccsl uckoMmbIXx Touek C u D paBHbI —0,7 (puc. 41).

HaiiTi Bce yribl u3 nIpoMexyTKa [-21; 21], Ha KOTOpPBIE HYXHO
noBepHyTb Touky P (1; 0), 9yTo66I moTyunTh TOUKY P, eciu:

1) sina = —1; 2) coso = l
2 2

Y1 y y
C
B 0,4 \A
P
0 x

Puc. 40 Puc. 41
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Pemenne. 1
1) OpauHaTy, paBHYIO -3 nmeoT (puc. 42) Touxa A, moay-

%HHAA M3 ToukH P moeoporoM HA yroa o, = —% HIN Ha yroJ
=0+ 2n = —%+2n = %11:, a TarXe Trouxa B, nmoayuenHad u3
ToYxE P IOBOPOTOM HA YTOJN O3 = 1T + % = % HJIH Ha YTOJ 0= (g3 —
-2n= %’t —2n = —%‘

2) A6cniucey, PABHYIO %, umeloT (puc. 43) Y C
rouka C, HOJIyIeHHAA B3 TOIKH P noBopoToM
nayl'o.nal:%mm Ha yrona2=%—2n=—5?n,

A Takke TouKa D, moJsyienmHAas B3 TOIKH P

oo
T0BOPOTOM HA YIOJI Oy = —— KM Ha yTod

u4=a3+2n=5?“.

Haiite sino m cos ¢, ecam:

1) o =-5m; 2) o= 9?"; 3) o= 2070°; 4} o =-1800°,

Pemenne.

1) Hpencrasus yucao o BBuge o = 2ak + B, rne[pl< 2nuk e Z,
monyaum o = 2n (—2) — ®. Touka, NOJYIEHHAH NOBOPOTOM TOUYKH
P(1; 0) Ha yrox —5m, coBOafaeT ¢ TOuKoil, MOJMyYeHHOl DOBOPOTOM
Ed Yroa —R, 8 €€ Koopam=eTel paBHE {—1; 0), smagur, sinc =0,
cosee =—1.

2) a= 9?“: =2r-2+%, Touka, NMOAYYeHHAA MOBOPOTOM TOYKH

P(1; 0) 5a yroa 9?::, COBIIAAAET ¢ TOYKOM, NOJYIeHHOH NIOBOpPOTOM
1] %. Koopguuater »1oli Touku (0; 1), ciaemosatrenbHo, sino =1,

cose = 0.

3) oo =2860°- 5+ 270°. KoopOWHATH TOYKH, NOJAYYCHHOH mo-
soporoM Touxy P(1l; ) ma 270°, pasam (0; -1), cremoBaTenbHO,
gina=-1, coso=0.

4) o =-1800° = 360° - (-5). Toukxa, noIydYeHHAs IOBOPOTOM
9Ky P(1; 0) ua —1800°, cosnageeT ¢ groit Touxoil, caegoBaresnbHO,
sine =0, cosx = 1.

3apanua ana caMoCTOATeNnbHOi patGoTel

Bapuant |

l.@,[[aa NpAMOYTOJARHEIH TpeyroJeHEnk MNK, /N = 80° Haittn
CHHYC, KOCHMHYC M TazreHc yrinoB M u K, ecnin KN =6 cm,
KM =10 cm.
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HaliTi Bce yrikl, HA KOTOPhEe HYKHO NOBepPHYTH Touky P(1; 0), uro-
OBl MOAYINTE TOUKY A (2—3).

2.3 A(1; 0). S.EA[—g; %)

Hzo6pasuTe HA eOHERAYHOH OKPYHOCTH TOYKHK, HOJy4YeHHLIE MOBK-
poTtoM TourH F(1; 0) ua yroxa ¢« (4—8).

4.[1] sina = 0,25. 5. [1] cosa =—-0,7. 6. 5] sina=%.

Henmonpsys KaabKYJIATOD, HANTH KOODAHHATH TOIKH eXHHMIHON
OKPVIXHOCTH, NOJy4YeHHoit mosoporoM ToukE P(1; 0) ma yroma
{(7T—9).

7.12] a = 36°. 8.[2] o= 2,2n. 9.[2] a=3,1.

BamnceTs Bee Yraw H3 npoMexxyTHa [-2n7; Zn], Ha KoTOpHe HyXH
nosepayTs Toury P (1; 0), aTobb noayuurs Toury P, (10—12).

10. [4] sine = ?. II.Ecostx:—%. 12.|1|sina=-%
CpaeauTs uncaa (13—14).

13.[6] sin1,3 u sin1,5. 14. [6] cos2 u cos2,4.

HaliTu 3Hauesnue BEIpaxeHus {15—18).

15. [4] si.n%+cos%. lﬁ.Ems(—n)wsins?ﬂ.

W n : 3n n
17.|z|sm§+cos[—5]. 18.@sm[—?]+cosz.
Briyucnute (19—21).

19. 3] tg=. 20. [3] ctgs?". 21. (3] tg%.

HaiiTH cHHYC, KOCHHYC B TaHTeHC uHcaa ¢ (22—24).

22. [5] o = 7x. 23.[5l o = -9?". 24. [B] o = 1980°.
Pemntr ypasaeune (26—30).

25. [4] 3sina = 0. 26.{4) 2cosa = 2.

27.[4] sinoc—1=0. 28.[5] cos3x = 1.
29.@sin(x+%]=—l. 30.@3in[3x+%]=0.

81. [4] Ogmolt m3 BepIIME KBajgpaTa, BIHCANHOTO B eJMHHYHYD

OKPYXHOCTE, HBJIAETCA TOYKA C KOODAHNHATAMH (

i3, {8

2’ 9]
HaitTH KOOPOHHATH OCTAJBHEX BEPIIHH KBAAPATA.
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Bapumanr If

1.[3] Jar npamoyronembiil Tpeyronsark MNK, ZN = 90°. Haiitu
CHHYC, KOCHHYC H TaHreHc yrioB M u K, ecanu KN =10 ¢m,
KM = 26 cm.

HaifTh BCe yribl, H& KOTOpPHEE HY;KHO NOBEPHYTE Touky P(1; 0), uaro-
6w monyunTE TOURY A (2—3).

2.[3] A(-1; 0). 3[1\.4["_ ‘F]

HaofpesurTs Ha eAUHATHON OKDPYKHOCTH TOYKH, HOJAYUEHHEIE IIOBO-
porox Toaxu P(1; 0) ua yroa o (4—86).

4[1] sino = —0,3. 5.[1] cose=0,45. 6.[5] cosa = —?.
Hemonbays KAABKYJAATOD, HANTH KOOPAMHATHEI TOYEM eIUHEHYHOIML
OKPYKHOCTH, IOJYIeHHOH NoBopoToM ToukH P (1; 0) ma yroax a (7—9).

7.12) o = -385,5°. 8.[2] o= 0,6n. 9.2 «=5.

damHcaTE Bee VIVIKI M3 ImpoMexyTKa [-2mn; 2xn)], Fa KOTOpHe HYN{HO
noeepuyTs Touky P(1; 0), urobe moayauthk Toury P, (10—12).

lO.@sinu:—%. 11.@sina=%. 12.|z|cosu=i2_%.

CpasunTh wECcHa (13—14).
13.[6] sin(-0,7) u sin{-0,5). 14. [6] cos(-2) = cos(-2,4).

Hafira smagenme BRIpa;ennd (15—18).
]

15.[4 cos Z - gin 2. 16. [4] sin(-x) —cos 2.

2 2 2
17.|IIcos%— sm(—%] 18. [4] cos (-2m) — sin%.
Buuneants (19—21).

19.(3] ctgg. 20. [3) tg 2x. 21. [3] ctg%.
Hafite cEHYC, KOCHHEYC M TAHTeHC HHCHA o {22—24).

2.[5] 0. = -n. 23. Bl o = ﬁ 24. [B] o = -1260°.
Pemuth ypaBHeHMe (256—30).

%.[4] 4cosct=0. 26. [4] ~3sino = 3.

27.[4] 5cosx - 5=0. 28. (5] sinBbx = 1.
M.@cos[x-%]=—l. 30.c03[5x+%)=0.

31. [4] Onnoii w3 BepIIME TPABUILHOTO TPEYTOJBHHKA, BIIHCAHRHOTO B
eJHHNYHYI0 OKDPYKHOCTH, ABAAETCA TOYKA ¢ KOOPAHHATAMM
(0; 1). HaiiTn KOODAHHATEH OCTAJBHEIX BEPIIAH TDEYTOJABHUKE,
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§ 24. 3Hakm CuMHyCca, KOCMHYCa M TaHreHca

CnpaBoyHbie cBefeHun

A
a) y 6) y B) y
+ | + - | + - | +
0 .‘; 0 x 0 x
sina cosa tgo, ctga
Puc. 44

Mpumepsbl ¢ pewieHnaMu

1. OnpegenuThs 3HaAKHM sino, coso, tga, ecyau:

1) o= "T"; 2) o =-307°.

T
Pemenwne. 1) a = ”Tn =6rn - 3’ cJieqOBaTeJbHO, YToJI (. Je-

KUT B IV uerBepTn M sina < 0, cosa > 0, tga < 0.
2) o =-307°=-360° + 53°, cJuaemoBaTeJbHO, YIroJ O JIEKHT
B I yeTBepTH M sina > 0, cosa > 0, tga > 0.

2. CpaBHuTb uncia: 1) sin3 u sin4; 2) cos4 u cos 5; 3) sin 2 u cos2.
Pemenwne. 1) sin3d > 0, Tak xakK uucjyo 3 € [%, n]; sin4 <0,

3n . .
TakKk Kak 4 € [n; ?] CanenoBareiipbHO, sin3 > sin4.

2) cos4 <0, Tak Kak 4e[1t; 377!], cos5 >0, Tak Kak

5¢€ [3—n; 21t]. CaenmoBaTesibHO, cos4 < cosS.

3) Tak Kak 2 € [%, n], To sin2 > 0, a cos 2 < 0. CyienoBarens-
HO, sin2 > cos 2.

3apgaHnsa onsa CamMoOCTONATENbHOW paboThl
BapwnaHr |

B kakoif yueTBepTH HaxoauTcsa Touxka A (1—2)?
1. [1] O6e xoOpAMHATEI TOUKM A TTOJOMKUTETBLHEI.

2. A6cuycca TOYKM A — YHCJIO IOJIOMKHUTEJbHOE, OpAMHATA —
OTpHIIATEJILHOE.
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3.[2] B xaxo#t ueTBepTH MOMCET HAXOAUTLCA TOUKA A, €CJU YACTHOE
oT fAeneHMA €€ afcOMCCH HA OPAMHATY €CTh UHCJIO TMOJMOMRH-
TeALHOE?

B xaxoif YeTReRTH HAXOAHTCH TOYKA, NONYY€HHAH IMOBOPOTOM TOYMKH
P(1; 0) Ha yroa ¢ (4—8)?

4.@u=27“. 5.@(:="T“. B@a———
7.[3] ¢ = -3,4. 8.[3] «=13,6.

Touka A noayaeHa noeopotoM TodkH FP(1; 0) Ha yroa o — —. B Ra-
¥if 9eTBePTH pacmoJsioxkeHa Touka A (9—10)? 2

_Ix = b=
9.|1|a_8. 10.[4] o e
OnpegeanThs 3HAKH qHcern sino @ coso (11—18).
11.@:::21—’1‘. 12.[3) o = 2,3. 13. 3 a=—
TREIE -%. 15. [3] o = 398°.
OnpegenuTe 3HAKH 4HCcea tgo H cig o (16—19).
16.8] @ = 71,9°. 17. @ o = _347"
18.[3] & = 3,7. 19. @a_——.

B ka0l YeTBEPTH MOMET HAXOAUTHCA TOYKE, COOTBETCTBYIOMAH IHC-
oy ¢ (20—21)7

%.{3] cos < 0, tgo > 0. 21. 357“< <377“
CpapEMTE qMCIa (22—26).

11n 3r
ﬂ@sm?nsmT 23. Ecos?ncos[ 8]'
M. [5] sin4,1 u sin 3,01. 25. [5] cos(-1) u cos(-2).

2. 5] sin 2,5 u cos 2,5.

27. (7] B xaxoit yeTBepTH HAXOAHTCH TOUKA eJHHEAYHOH OKPYHOCTH,
COOTBETCTRYIINAR YHCAY O, €echH sin + costt = —1,2?

PemmuTh ypaBHenKe (28—29),
28, [6] sin(3x + m) = 0. 29. [6] cos(8n + 2x) = -1.

Bapuant il
B xaroil veTBepTH HaxoguTca Touka A (1—2)?
L [1] O6e KoopAHHATE TOUKE A OTPHIATENLHEI,

2.[1] AGcoaceca TOUKE A — YHCHIO OTDHIATENBHOE, ODJVHATA —
NOJNIOMHTEIIBHOE,
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3. [2] B raxoit weTBepTH MOMET HAXOAUTLCA TOUKA A, €CIIH HACTHO
oT geNeHHA eé afCcHHCCE HA ODAMEHATY €CTh YNCAO OTPHIE-
TenbHCe?

B xaxroit YeTECPTH HAXOOHTCH TOYHEA, IOJYUYEeHHAA NOBOPOTOM TOYEN
P(1; Q) Ha yron o (4—8)?

4.|z|0c=§§“~. f.SlZlm.-m—ﬂ 6|Z|a-—-—.
7.8l ¢ =-5,1. 8.[3] a = -13,6.

Touxa A nonydeHa nopoporoM Toukm P(1; 0) Ha yrox o — I Bxe
KoM qe‘rnep'rn pacnonoxena Touka A (9—10)? 2

9.[4o== 10. [ @] o = &%
OnpepenuTs sHaxK yucer sing u coso (11—15).
11.[3] o = 0,35. 12.@a=111—2".

13, @a_—— 14. [3] ¢ =-0,03.

15. (8] o = —405°.

OnpenenuTe 3HAKKM Yuces tgo m ctgo (16—19).

16. 3 o=171,9°. 17.[ o= -”T“

18. 3] o = —4. 19. @a——

B Kakoll 9eTBepTH MOKeT HAXOQHTHCH TOYKA, COOTBETCTBYIOLAS THt:
ay o (20—21)?

20.[3) cosa < 0, tga > 0. 21.@337“<a<357“.
Cpaepunts aucaa (22—26).

4n 13n 2r
22. @sansm[ 7]. 23.@cosTucos?.
24, (5] sin 0,37 u sin6,01. 25. [5] cos (—3) u cos(-5).

26. (5] sin4,5 u cos4,5.

27. [7] B xaxoil yeTBepTH HAXOAHTCH TOYKA EIMHUTHON OKDYIKHOCTE,
COOTBETCTBYIOLIAA YHCIY , ecnH sinc — cosa = 1,27

Pemmnte ypasnerue (28—29).

28.@(:03[2.:—%]:0. 29.3111[3?“—2;:):1.
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§25. 3aBUCUMOCTb MeXAYy CUHYCOM,
KOCUHYCOM U TAaHr€eHCOM OAHOIro U TOro Xe yrna

CnpaBoYHble cBeaeHus

OCHOBHOE TPHUTOHOMETPHYECKOE TOMKJECTBO:
sin?a + cos?a = 1. 1)
3aBHCHMOCTL MEXAY CUHYCOM, KOCUHYCOM, TAHTE€HCOM M KOTAH-
TeHCOM:

tgactga=1, (2)

1+ tgfo= —L 3)
cos“ o

1+ ctgza == 7. (4)
sin“o

S3amMeuaHue. Popmyas! (2) — (4) cnpaBeaIUBHI AJSA TEX 3HA-
9eHHIl ADr'YyMEHTOB, IIDM KOTOPBIX HX JIeBbl€ M IIPaBbl€ YaCTH HMEIOT
CMBICJT.

pumepsl ¢ pewieHuaMU
BoiumesuTe sina 1 cos o, ecau tgo = —% 74 % <o<T.

Pemeunune. C momompio popmyssl (3) Haxoagum

1 1 9

2q — - -

cos o = =2,
1+ tg2a 1 16 25

T .
Tak Kak 2 <0<Tm, To coso <0, sina> 0. IloaTomy coso =

=—‘f?35 = —%, a u3 paBeHctna (1) cienyert, uTo sino = +,/1- cos?a =

:\ﬁ_iz
25
TB

OrBerT. sino = 5, coso = -é.
5 5

.

o

2sin?o -1

coso + sino
Pemenue. C nmomompio ToxkzectBa (1) u dopmynsl a2 — b2 =

=(a + b)(a — b) monyuaem

2sin®a — (sino + cos®?0)  sin®o - cos?o

YnpocTuThs BhIpaxkeHue A =

A= = sino — cosa.

cosa + sina sina + cosa
. . 3 4
CyiecTByeT JI1 yroJ o, Takoit, 4To sino = ER cosqo = ;?
Pemenue. Tak Kak miisa jio6oro o cnpaBegyinBo paBeHCTBO (1),

2 2
a [é) + (2] =25, 1, To HM IIpM KaKoOM (. paBeHCTBa sino =%

7 7 49
4
HCOSOL = - HEe MOTYT BBINOJIHATBCA OAHOBPEMEHHO.

OrBeT. He cymecrByer.
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Haiitu sin x cosx, ecau sin x + cos x = =

Pemenue. BosBogs o6e uacT 3aJaHHOrO PaBEHCTBA B KBAJpaT,
. . 1 . 1
mostydaeM sin? x + 2 sin xcos x + cos? x = 9’ mwm 1+ 2sin xcos x = ¥

. 4
OTKyJZla sin X cos X = ~9

3apaHna gna CaMoOCTONATEeNbHOW paboThl
BapunaHr |

Berunciautes (1—4).
3 3n

1. [3] sina, ecan cosa = 5 ?<a < 2m.

2.[3] cosa u tga, ecn sina = -——“13, T<ao< 37“
. _ 131:

3.[5] sina u coso, ecnu tgo = ,t <o < —.

sino u cosa, ecau ctgo = § 5t <o < %

BBIACHUTB, CYII[eCTBYET JIX YyIroJ O, AJISI KOTOPOTO BHIIIOJIHEHbI 3ajaH-
Hble ycioBusa (5—6).

5. (2] sina = g, cosol =

§| ® e

6@sma—— tga-—4—

7. (5] Buas, uTo sino + coso = =, HaliTH sina coso.

8. [6] Buas, uro sino + coso = =, HaiiTh sin3a + cos3o.

DOfh=t D=

9. [8] Beruncaute tgdo + ctgda, ecom tgo + ctgo = 2.

Yuopoctute Beipaxkenue (10—15).
10. [2] cos*a + sin?a.cos?a.  11.[3] cos?a tgZa + cosZa.

2sin?a -1 sin?a cos?0 + sin‘a

12, [ 2oie - L 13.[3 _Soces’a v sinte
sino — cosa sin?o cos?a + costa -1
(sina — cosa)? cosda + sinda

14. [5] . 15. [6] - _ —ctga.
sin20 — cos?a - 1 (1- sina cosa) - sina

. 2sina - 3cosa
16. [6] HaitTu 3HaueHMe BHLIDAYKEHMA — | eCJIH tgo =
4sino + 3coso

mlm

Pemints ypaBuenue (17—18).

17. [6] sin?x — 2 = sin 2x — cos?x.
18. [6] 3 — cos3x = 8cos?x + 3sin?x
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Bapuart il

BrymenanTte (1—4).
1.[8] cosat, ecnn sino = —g 32" <o < 2x.

2, [3) sinat m tgat, ECJIHCOS(I=—£ §<0:<1t
J_ 17x

3.[5] sino u coso, ec.nnctga-—-z— 81‘1’.<0‘.(T

-i.IEI gino 1 coso, ecam tgo = Z 3t<u< 72“

BHACHUTE, CYINECTBYET JIM ¥IOJ O, AN KOTOPOTO BHINOJHEHB! 3a/IaH-
Bre ycaoBua (5—6).
J7

ing = 1 =8 =3 =37
5.[2] sin g> cos e = o 6. [3] cosa 4,tg0t o

7.[5] 3masa, wro sina + coso = =, maiiTh 2sina cosd.

8. [6) Brasa, aro sino + coso = —, nHalite sinto + costa.

B B

ind 4
BN o + CcOR™ O
9, [8) Berumerarp —————— —
H:

PR y—— ecnn tgo = 2.

¥npocTaTh BHpasikkerne (10—15).
10. 2] sin?t cos?cx + sinfa.  11.[3] sin?o + sin?w ctgla.

1- 2 cos?a coed o + sin? o cos?a
12. 3] —m8 13. .
IElsim:v.—n:aosm IZ]1~-e;in‘a~-sin“c:o:-,o£¢30t
cos?o — sinfa—1 cos? o — sin® o
15. o+ .
IE {sing + cosc)? -1 IE 8 (1+ sino cosn) - cosa
3sino + beosa 2
16. |6| HaiiTl 3HAuYeHMe BHIDAXKEHNI ————————, €CHH ctgot = —=.
6] 6sinc — 2cosa b2 5

Pemnth vpasEeRue (17—18).
17.[6] 2cos?x — 1 = cos 8x — 2sinx.
18.[6] 1 + sin2x — 2cos?2x = 2sin? 2x.

§ 26. TPUroHOMOTPUHECKHE TOXAECTBA

CnpaBouHbie CBEAEHWUA

PaBeHCTEO, CTIPABEAIUBOE ANA BCEX ACIYCTHMEIX 3HAYEHWI BXO-
AAIOMX B Hero GYKB, HASBLIBAIOT TOXIAECTBOM.

Crroco6bl HOKAIATENBCTBA TOMHAECTB!

— npeobpasoBaHMe JIEBOH UACTH K BHAY NPABOIA;

— npeobpasoBaHMe OpABOH IYACTH K BHIY JieBOii;
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— YCTaHOBJIEHUE TOro, YTO Da3HOCTb MeEXKJy JIeBOM M IIpaBoi
YacTAMU paBHa HYJIIO;

— 1npeobpa3oBaHUe JIeBOHl M IIpaBOil yacTeil K OQHOMY M TOMY
Ke BBIDaYKeHHIO.

Mpumepsb! ¢ peweHuaIMun
1
1+ ctg?a

Pemenne. [lokaxeM TOXAECTBO PA3HBIMH CIIOCO0AMH.

I cmoco6. IIpeoGpasyeM JeByI0 M IIpaByIO YacTH TaK, YTOOH
TIOJIYYHUJIOCH OJHO M TO K€ BBIDa’KeHHe:

1 — cos?0 = sin? o (1a ocHoBaHMU ToxIecTBa (1) § 25).

1 sinfo + cos?a .9
= = sin“a.
1+ ctg?a  sin?a + cos?a

HOoxasars TosxzaecTsBo 1-— cos?o =

sin? o
II cnoco6. ITokaxeM, YTO pa3HOCThL MEXAY JIEBOM M IIpaBoi
yactamu paBHa 0 (mpumeHuB dopmyay (4) § 25 1 ocHOBHOE TPHUTOHO-
MeTPHUYECKOe TOXKAECTBO):

1-cos?o— —L = 1-cos?o— —L =
1+ ctg?a 1
sin?q

=1- cos?a — sin?a = 1—(cos?0a + sin?a) = 0.
JlaHHOEe TOMIEeCcTBO BEDHO IIPM BCeX 3HAUEHUAX O # Tk, ke Z,
T. €. IIPM yCJOBHH, 4YTO sina # 0.

sino 1- cosa
JlokasaTh TOXIECTBO = .
1+ cosa sina

Pemenmune.

I conoco6. IIpeo6pasyem JieByI0 4acTh TaK, YTOOBI IIOJIYUYHIOCH
BbIpajkeHHe, CTofAllee B IIPaBOil YacTH. ¥ MHOXKHM YMCJINTENDb U 3Ha-
MeHaTeJ b Apo6u Ha sino (sinoau#0, 1 +cosa#0, a#nk, keZ—
JOIyCTUMbIE 3HAYEHUSA).

sino sina - sino. sin? o 1 - cos?a

1+ cosa = (1+ cosa) sina - (1+ cosa)sina - (1+ cosa) sina -
_(-cosa)(l+ cosa) 1- cosa

(1+ cosa)sina sin o

II cnoco6. Haitném pasHocTh JieBOil M mpaBoil yacTeii:

sino 1-coso _ sina — (1 - cos?a) _ sin®o + cos®a -1 _
1+ cosa sin o (1+ cosa) sina (1+ cosa) sina
0

(1+ cosa)sina

HaiiTi 3HaueHMe BHIDAYKEHUA

cos3o + sin3a, econ cosa + sina = 0,4.
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Peme nun e, Bocnoasayemesa GopMyaoil paasoxeHns HE MHOKH-
TeNH CYMME KYO0B ¥ OCHOBHHM TPHTIOHOMETPHUYECHKHAM TOMOESCTBOM.

cos?ot + sin® o = (cos + sino)(cos?a — cosa sina + sina) =
={coso + sin) (1 — cosogino) = 0,4 (1 — cos sin o).
Yro6rl HANTH 3HAYEHHE BEIDAMNIEHHA COSO sinc, HAHIEM KBaj-
par JBYYNeHs CO8 ¢ + sin g

(coso + sinx)® = cos? o + 2sina cos @ + sin®a,
0,16 =1+ 2sinxcosn, 2sinccosa=-0,84,
sina cosa = —0,42.

CrenoBaTeanto, cos®a + sin®a = 0,4(1 + 0,42) = 0,568.

3apanus ans caMocToRTenbHOW paboTnl
Bapuant |

lokasate ToskgecTBo {(1—7).
1. [2] sin?x — cos?a = 1 — 2cos?ar.
2. 2] cost e + sinacos?a + sinZa = 1.
sinfo - cos' ¢
3' @ -
sing — coso

= ginQ + cos .

L, 2
Bl 0 — cO8™ O
5.[8] ————

sino + tgo .
"@—g: tgo. = sind cosq.
1+ cosa tgo — ctgo
sint o + sin? ¢ cos?a 1
6.[5] > =
cosa coa?a

7.\’11-003(1 _Jl—cosa — 2tgo anm 0 < o < X
1-cosa 1+ coscx 2
Halite sEavenne Bupasxkeana (8—10),

8.[6] sino + cosa, ecan sino cose = 0,2.

9.[7] sin‘o. — costa, ecan sino — cosa = 0,7.

10. [7) cos® & + sin® o, ecom cosasina = 0,4,

Pemars ypapuerme (11—12).
11.[6] 28in22x — 1 = cos 2x(1 — 2cos 2x).
12.[8] 1 - 85in?238x = sin8x — 8(1 — cos 3x)(1 + cos 3x).

Bapuant il
loxasare TosaecTBo (1—7).
1.[2] cos?a — gino = 1 — 2sinq.
2. 2] sinfo cos?o + sin o + cos?o = 1.
1 sing + cosc
3. = .
@ sinot — cose sin'o — costo
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coso + ctga
4.[3) 80T € _ (g
1+ sino
cos?o — sin?q .
. IEI —  =gina cosa.
ctga — tga
cos‘o + sin?o cos?a 1
6. — = ——-
sinZaq sin?a
1- sina 1+ sina
7.(6] — - —~ = 2tga g 0<a <,
1+ sina 1- sina 2

Haittu 3nauenme BeIpakenus (8—10).

8. @ sino cos o, ecau sino — coso = 0,3.

9. sin‘a — cos*a, ecau sino + coso = 0,8.
10. [7] cos® o — sin3a, ecau cosa — sina = 0,1.
Pemnte ypaBHeHue (11—12).

11. [6] 2cos22x — 8 = sin 2x (1 — 2sin 2x).
12. [6] (sin 8x — 1)(sin 3x + 1) = sin 8x — cos? 3x.

§ 27. CuHYC, KOCUHYC WU TAHIreHC yrnoB o U —

CnpaBoyHbIie CBeaeHus

sin(—a) = —sina, cos(-o) = cosa,
tg(-o) =-tga, ctg(-a)=-ctga.

Mpumepsbl ¢ pelieHnaMun
Beruuciute: 1) sin(-60°) + cos (-45°) — tg (—180°);
191

2) Leos( —% |+ Bsin[ - | - Y2, 3) in (~765°); 4) cos| -12%|.
2 4 2 6 4 3
Pemenue. 1) IIpumennas BullenpuBeAEHHBbIE (POPMYJIEH, M0-
Jy4yaem

sin (—60°) + cos (—45°) — tg(~180°) = —sin 60° + cos 45° + tg180°=

2) 1cos “T 1+ 3gin| -2 ——2=lcos£—§sin£—£=
2 4 2 6 4 2 4 2 6
J2 _ 3

NS

2
4) cos _19n =cos19—n=cos 2n-3+ 2% | = cos
3 3 3

DO | =
B

r
3
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2 - ¥YopocTMTE BHEHIpaXKEHHe

cosla - sinfo
c0s?(—0) — 8in(—0,) CoR(—0) tg(-).

Pemenue, IlpecbpasyeM BBIpaKeHHe, NDHEMEHAS BBILIEYKA-
uHERe QopMyIRL:

cos’ o - ginlo + tgo = (coso — sinc }(cosa + sina) +
cos?o + sing coso cosn (cosnt + sin o)
+sinu_cosa—sina+sina_ cosu—sina+sina_1

coso cos 0l cosc COS O -

JaganmA ana caMOCTOATENLHOIR paGoTm

Bapuanr |
Touxa M, (x,; ¥,) crMMerpuuna Touke M (x; y) OTHOCHTENBHO OCH
opamHAT, 8 TOUKA M, (x,; ¥,;) cuMMeTpHyHEa Touke M (Xx; y) oTHOCH-
®ibHE0 Hauana KoopawHart. Haiitu kKoopaumater Touexk M, u M,
{1-2).

1.2]x=0,6, y=0,8. 2.2lx=a,y=-b(a>0, b>0)
CpasuuTs uncaa (3—35).

N T x T
&@sm«s-nsm[—g]. 4.@cm[—ﬁ]ncosa.

5.(2) tg(—4) u tg4.
Buuncaare (6—9).

6.[3] tg(—%] +cos[—%] + sin[— ]

(1) -on( 1))

8.[3 sin [ -3?“) +cos(~11x). 9. [4] tg (~780°) - ctg(~390°).

W ||

=IE]

YopoctrTh BmIpamenme (10—12).
El sin(-o) . cos(—0t)
"= cos(-ot) + sin(-a)} cos{—o) - sing

coact — gin(—ot) _ tgd(-o) + sin(-a) _
11.5|W+ tg(-o). 12 g2 tg(-a).

Pemury vpaBuerue (13—1%5).

18. [6] 2 cos?(—8x) ~ 3 = sin (—3x) — 2sin?(-3x).
14. [T (cos (-2x) + 1)(sin(-x) + 1) = 0.

15.17) (1 + sin(-x))(3 — 2cos(-x)) = 0.
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_Bapuant il

Tourka M, (x;; y,) caMMeTpIYHA TOUKe M (X} i) OTHOCHTENBHC OCH
OPAMHAT, & TouKa M,(xs; U;) cuMMerpuuHa Touxe M (x; y) OTHOCH-
TeNIbHO Hagdane koopausar. Hafire koopaunarer Tovexk M, um M,
(1—2).

_5 . _12
l.IZIx—la,y

13" 2.2 x=-a, y=b(a>0,b>0).

CpapauTe uncaa (3—>5).

. n .o n n
3.@31n[—§]usln§. 4.@cos[-ﬁ] n -cos .

5.[2] tg(—4) u —-tg4.

Brraucaute {(6—9).

6. (3] sin[—%] + cos[—%] + ctg[—%).
7.3 cos[—%] - sin[—%] - ctg[-—%).
8.3 cos(_%"] +sin(=7x). 9. [d] ctg(-1125° — tg(-405%).

YupoctuTs Brpaxenme (10—12).
cos({—at) sin(-a)
10. [4] cos(—0)— sin(—0) cos(-a)+ sine

_ _ coa(—a) - sin{-c}
11. [5] ctg(-a) + 1 dn—a) .

2
12. ctg“(—a)— cos(—-C)
ctg{-a)
Pemuts ypasaeHme (13—15).
13. {6] cos (—2x) — 3&in?(-2x) = 3 cos?(-2x) - 2.
14. [T] (sin (-2x) — 1) cos (—2x) = 0.
15. [7] (cos(—x) — 1)(3sin(-x) — 4) = 0.

—ctg(—o).

§ 28. PopmMmynnl CROXeHus

Cnpaegunne cBEReHUN

sin(o + B) = sino cosP + cososinp, W]
sin{c — B) = sina cosp — cosasinp, @
cos(ct + B) = cosccosP — sina sinf, 3
cos(ct — B) = cosocosP + sinasinp, )
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tga + tgP (5)

tg(a +P) = Sp——
tga — tgP
tg(a - B) = m (6)

3dameuanue. Popmyisl (5) u (6) cipaBeJIMBEI AJIA TeX 3HaYe-
HA#l aprymMeHTa, IPM KOTOPHIX HX JieBble M IIpaBble YaCTH HMEIOT
CMBICJT.

Npumepsl ¢ pewseHnaMU

BoiuucsuTe tg(60° + o), ecan tgo = —3.
Pemenue. Ilo dpopmyse (5) tg(60° + o) = M Tax

- tg60° tga
xax tg60° = /3, tgo = -3, To tg60° + tgar _ ‘[5_ 3

1- tg60° tga 1+ 343
OcBoGoguMcAA OT MPPaIMOHAJILHOCTH B 3HaMeHaTesle Apobu:
V3-3 (J3-3)(1-3V3) 10/3-12 6- 543
1+3v3 (1+343)(1-3V3)  -26 13

JokasaTh TOXAECTBO

sina cosf = %(sin(a + B)+ sin (o — B)).

Pemenme. Cioxum nousieHHo paBeHcTBa (1) u (2).

sin(a + B) + sin(o — B) = sina cosP + sina cos P,
sina cosf = %(sin(a +B) + sin(a — B)).

3apaHua AN CaMOCTOATEeNbHOW paboThbi

BapuaHr |

BriuncsiuTe 63 moMoInM TaGJIMIl 1 MUKpOKaJbKyJisaTopa (1—35).
1.{1} sin42°30’' cos 47°30’ + sin47°30’ cos 42°30’.
2.[1] cos 27° cos 18° — sin 27° sin 18°.

3. IZ]sm—cos——cosz—7t sin ~..
15 5 ° 15 LTT, on
g_+ g —
4.[2] cos 4% cos 3™ + sin 4™ sin 5% 5.2 —8 8,
9 18 9 18 n T
1-tey ey

BeuHCANTL, MPEJCTABMB apryMeHT B BHJE CYMMBI MJIM Pa3HOCTH
(6—8).
6. [3] sin 75°. 7.[3] cos 185°. 8. [3] tg 15°.

131



Brruncnute (9—12).
9. [3] sin(o.—B), ecam sina:% u %ca-:rl:, sinﬁ=_§ n 11:<[3<3?'.
10. [5] cos(60° + o), ecomt sinet = 0,6 MO < & < %
11. [5] cos(55° + 0), ecam sin(10° + o) = 0,6 1 0° < &t < 30°.
9 3n
12.ctg[u I] ecmn cos0 = — - M T <0 < S5

VnpoctuTh BRHpakerue (13—17).

sin (o — B) cos(e + B) + eos(a - B)
13.(3] cos o, cosp + tgp. 14.[3] coso. cosp

tgo + ctgp . . _ 13
15.E|m-31na SlnB- 16. @COS[E OL]+OOS((I+3].

4] Z2cosc sinP + sin(o - B)

17. 2cosc cosp ~ cos(et ~ B)’

18. [6] Paanoxurs Ha MEOMKHTENN
sin2 30 cos 20. + sin 20 cos & + cos 3¢ sin 2¢ sin 3ot + cos 20 sina.

JokazaTtes Toxgectso (19—20).

19. [6] sin (o — B) sin (e + B) = sinZ o — sinZp.
J2 cosor — 2cos[%— a]

20. = ~/2tgo.
2&111(% + 0:] - Jf8sina

PemuTe ypasrenue (21—23).
21. [6] sin 8x cos 2x = cos Bx sin2x + 1.

22. (6] Jﬁcos[%+ x]+%sinx= g

23. [7] sin 5 cos 8x sin x = cos 5x sin 8x sin x.

Bapuant il
BrrapeauTs Ges moMomH Ta6ann ¥ MAKpoRanbKyiaaTopa (1—5).
L. [1] 8in 103°30" cos 13°30’ ~ sin 13°30" cos 103°30".
2. [1] cos 53° cos 8° + sin 53° sin 8°.
n T . =

3. gin ™ cos® + cos = sin X,
IZ 12 6 12 8

8n . 8n
4, |:|cos—cos —-ginE gin &F, 5. [2]
9 9 9 9

t.g——t.g
1+t.g tg—

BrIMHCINMTE, IPEACTABHE APTYMEHT B BHAE CYMMEI IIH pasHocTH (6—8)
6. [8] cos15°, 7.[8) sin135°. 8. [8] tg 105°.
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Brmmenurs (9—12).

9.(38) cos(x + B), ecnmm coso = 5 4 Bepe 2n, cosf = -12
3 13 2 18

BR<Oo< TR

10. [5] sin (30° + o), ecnu cosct = ~0,6 n %< o<,

11. [5] cos (0. — 65°), ecnu sin(o — 20°) = % n0<a< %

1 -1, =_4 2.

2.tg(a 4] ecam sino qAR<e<s

Yrpoeruts BRIpaxenune (13—17).
cos{a - B) sin{o + B) + sin(a - B)

13.(3] sina sin p 1. 14. (81 sinc cosfp i
tga — ctgh . . s fx

15.[8) st 1 B) cos o sin . 18.@sm(a+3] sln[3 a].

cosct cosP — cos{ct + B)
n.lg cos{a — B) - sino ginf

18. (6] PasnoxuTeE Ha MHOMCHTEIIH
cos 50 cos 30 sin 3¢ + cos 50 sin 2¢t + sin 5¢t sin? 8¢t — sin 5a cos 24,
JlokasaTe ToAecTRO (19—20).
19. [6] cos (e — B) cos (o + B) = cos?o. — sinZp.
coso — 2cos [ ITia )

20, [7] = —J3tga.

2sin| ¢ - 2 | - V3sina
(«-3)

Pemvre ypapnenmue (21—23).
2116/ 1 — cos3x cos 2x = sin 3x sin 2x.

22.|E|23in(%— x]-h/fsinx: -2,

23. |7] cos bx cos 3x cosx = —8in 6x sin 3x cos x.

§ 29. CuHyC, KOCMHYC U TaHIreHC ABOWHOro yrna

CnpasovHme CBeneHUA
dopMynw aBoffHOr0 H TPOHHOrO YIA.

8in 20t = 2gin ¢ cos ¢, (1)

cos 20 = cos? o — ginZq, (2)
_ 2tga

tg2a = et (3)
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sin8o = 8sina - 4sinq, 4)
cos3a = 4 cos® o — 3cosa. (5)

3ameuyaHUue. Popmyia (3) cupaBeyinBa AJIA TeX 3HAUCHHIA 0,
NIPM KOTOPHIX €€ IIpaBas U JieBasd YaCTH HMEIOT CMBICJI.

Mpumepsbl ¢ pewieHnaMu

Haiit sin 20 1 cos 20, ecan BT < o < 1%, tgo =0,75.

Pemenue. Ilpumensasa dopmyny (3) us § 25, vaxogum

cos2qa = ;; cos2q = E,
1+ tg2a 25
4 11xn
OTCIOZla COSO. = ——, TAK KaK 5T < 00 < ——, T. e. O JexuT B III ger-
BepTH. 5 2
sin%o =1-16 - i, sino = -3,
25 25 5
sin20 = 2sina coso = 2 _3).(-4 ——25,
5 5 25
cos2a = cos2o, — sin2o =892 - T
25 25 25
VYOpocTUTh BhIpaXKeHUe
sin 20 — 2 cos 20 2(sina - cosa)
(sino + coso)cos2 o cos 20, )

Pemenue. IIpeo6pasyem S, npumensas dopmyJsl (1) u (2):

2sino coso — 2cos?a + 2sin?a 2(sina — coso)

S =

(sino + cosa)cos?a cos?20 — sinZa

Paszpesnm yucauTe b 1 3HaMEHATeJIb BTOPOU ApO6GM HAa BhIpake-
HUe sina — cos 0, a 3aTeM NpuBeAEM ApPOOHM K o0IeMy 3HaMeHATeln.
Torna

S_2sinacosot—2cosza+ 23in20t+ 2 _
B (sina + coso ) cos?a sino + coso.
_ 2sino coso + 2sin?o _ 2sino(cosa + sino) _ 2sina _ 2tgo
" (sino + cos o )cosZa B (sino + cosa)cos®a  cos®a  coso
OrBerT. S = 2tg<x.
cos o

HaiiT 3HaueHNe BBIpAXKEeHUA

S =sin*a — cos*a, ecam sin2a = —? " —157“ <o <181

Pemenune. PagnoxuMm S Ha MHOKHUTEJH, IOJYYUM
(sin? o — cos? o) (sin? o + cos? ) = —cos 20..
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3aeck UCTIONBL30BAHA (hopmyna (2) H OCHOBHOE TPHUTOHOMETDHYE-

exoe Toncaecteo. Ilo yeaoenio sin 2¢ = —ﬁ, CJIEZOBATENBHO, CO8 2¢¢ =

=t,ll— 8in?2a = i@. Tax KA MO YCIOBHIO —157“ <0< _liﬂ,

m“"T"-:—zacl*"“

» T. €. yron —20. JIe:XkHT BO BTOPOH MNHU B TPETh-
¢ff yeTBepTH, H NIOB3TOMY co0s 20 = cos(—2q) = ——":3. CrnegoBaTeJbHO,

i)
I

S=-cos20 =

3aganne nnsm CaMOCTONTENbHOI paboThl

BapuanT |

BupasuTes ¢ momomp bopMyakl aAsoiiroro yraa (1—9).
1. sin52°. 2.0034?“. 3. [T tg64°.
«L@sin[%—a). 5. (2] cos(n — ). 6. [2] sin 6a.
7. [2] cos Tou. 8.[2] tg 4c. 9. [3] sinc coso.
BorauenuTe fes moMomH TAGHHI] H MHUKpoKaiabKynaTopa (10—12).

in 9% cog 3% 2 X _gin*®
10.@231:11200812. 11.[2] cos 5~ sin* .

12. [2] (cos 22,5° — sin 22,5°)2.

13. [3] Haiie sin 20, ecmu 90° < o < 180°, sina = %

14, [4] HaitTu sin 20, ecnu ctgo = %

15. [5) Haiitwr cos 20, ecnu sina = 42 - 1.
YopocteTe BHpasKeane (16—18).

18.[3] cos? 20 + 4 sin? ¢ cos?ar.

17.[4) L oos2e + sinZa 18. [ sin 20.(1 + tg0).
COBd + sInG

19. 6| ToxasaTk TOMAECTBO
costo — Geosasin®a + sinto = cos 4o,

20.|7]| BuBectu dopmMyay (4), a saTeM BHEYMCIHTE sindo, ecnn
coso =06, t <0 < 3?“

21. [6] Berureannre ctg? o — tg2o, ecnu cos 20 = i
Buuncawre Ge3 MomolgH TAGAHMI, H MEKPOKansKynaTopa (22—23).
22, [8] cos® o — sin®at, ecam cos 20 = %

23.[9] sin 30, + cos 3¢x, ecam sino — coso =

-
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PemuTe ypaBHeHue (24—25).
24. |7] cos?5x — sintbx = 0.

28. (7] 8sin 2x cos 2x = 4.

BapuaHT 1l
BrpasaTe ¢ noMomelo GopMyas gpofiHoro yria (1—9).
1. [1] cos58°. 2. 311167“ 3. [1] tg 78°.

4. [2] sin(n - o). 5. |Z|cos(—+a] 6. [2] cos 6c.
7. [2] sin 90t 8. [2] tg Ba. 9.[3] 3sinc cosn.

BurawciauTe 6es nmomoiqu TabiHI H MHKDOKAIbKYJIATOpa (10—12).
10.@2sin%cos%. ll.Ecmz%—sinas—“.

8
12. [2] (cos 15° + sin 15°)2.
13. [8] Hairrn sin 2¢, ecam sino = %, Zco< .

14. [4] Hafttn sin 2¢, ecan tgo = -—%.

b A

15, [5] Hattrur cos 2¢, ecanm cose = 2— 43,

¥npocTuTh BeIipaxkenue (16—18),

186. [3] coas2 60 + 4 sin? 3w coa? 3ai.
- cos 20 + 8in 211

17. EI cosg + sing

18. [4] cos 2a(1 + tg2a) ~ 1

19. (6] Moxas3aTL TOMIECTRBO % —coslo +costo = %cos 40.

20. Brisectnn dopMyny (5), a 3areM BRIMHCIHTE coS30, ecam
sina = 0,8, %c o < .

21. {6] BruncanTts ctg?o — tg2o, ecau cos2a = %.

BryucauTs 663 mToMoIfM TAGAHMI H MUKDOKaNBKYJIATOpA (22—23).

22. [8] sin®a - cos® o, ecnm sino - cosat =

23. (9] cos® o + sin® o, ecnm sinw + coso =

NII—' Nlil-l

Pemnrs ypaBuerme (24—25).
24. [7] sin* 2x —- cos!2x = 0.
25. [7] 6sin8x cos3x =-3.
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§ 30. CuHYC, KOCMHYC M TaHreHC NONIOBUHHOIrO yrna

CnpaBouHbie cBeaeHUs

1 . 1-
COSZ% = —+ 0208 « 5 (1) 31n2% = —0205 ¢ ’ (2)
o
2tg—
o 1-coso .
tg25 = 3) sino = —-—2a > 4)
cos o 1+ tg2§
1-tg22 2tg2
cosaL = —i (5) tgo = —20( (6)
1+ tg2 % 1-tg2%
€ 2 € 2

3ameuaHUe. Popmyasl (3) — (6) cipaBeAJHBEI AJIS TEX 3HA-
9eHNii apryMEeHTOB, IIPX KOTODPBIX MX JIEBble M MMpaBble UaCTH MUMEIOT
CMBICJI.

Mpumepnl ¢ pewieHUaMM

Berunciute tg 15° 6e3 moMoiy TabnI] ¥ MHKDPOKAaJIBKYJIATODA.

Pemenune. Tak kaxk tglh° = tg(ag—o), TO TIPU BBIYUCJIEHUU

npuMeHuM dopmyay (3):
-8 J3 J3)2 -3
1- cos30° 2 2-43 (2-+43)(2-43)
2150= = = = =(2-43)2.
e 1+ cos80° | V3 2+4J3 (2+43)(2-43) (2-+8)
2

tgls°=2-43.
OrserT. 2—-4/3.

Bripasuth cymmy S = sin®o + cos® o uepes cos 40.
Pemenue. Ucnonwsdys dopmyry

a3 + b% = (a + b)(a® - ab + b?)
H OCHOBHOE TPUTOHOMETPHYECKOE TOIEeCTBO, HOJIydaeM

S = (sin? 0 + cos? ) (sin o — sin®ocos?a + cos? o) =
= sinto - sin?a.cos? o + cos? a.
Tak kak sin‘o + costa = (sin?a + cos20)? — 2sin?ocos?a =1 -
- 2sin?acos?a, To S =1 - 8sin2acos?o.
IIpumenus ¢popmyay (1) ua § 29 u dopmyay (2), HaxoaUM

1 - cos4a

S=1-3gin22a0 =1- §(
4 4 2

) = %(5 + 3cos 40.).

OrBer. sina +cosba = %(5+ 3cos 40.).
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3apnaHua Ans CaMOCTOATEeNbHOW pabGoTn
Bapuant |

BrnosHKTE TOHMKeHMe creneHu (1—8).

1. [1] sin?30°. 2. [1] cos227°. 8. [1] tg? 75°.

4, [1] sin2p. 5. cosz%. 6.3 tgz%.
7. [38] cos?3a. 8.[3] smzl‘:l

Brmaucanrs (9—10).
9.005%. 10. [6] tg%.

Haiitn uncnoBoe 3EaueHHe BHpakeaud (11—12).
11.[5] 1 - cos 30, ecin sin%x =0,7.

12. [7] 1 + cos4q, ecnu sinc = 0,2,

13. [6] HeiiTe 3uauenune cos 2¢, ecan ctg— =
14. [6] HaiiTe snavenwe tgo, ecam cos20 = a, a # -1,

anocTnTL Bupamenue (156—18).
sino 1+ tgax 1+ sinl¢
. 16. - .
15. [4] 2sm’a 1 2cos?a -1 6. [6] 1- tgo cos 2

.0
1+cos® — gin2

17, {6] Hoxasate ToxaecTBO — 2 2. —ctg%.
1- coa% - gin—

o
2
18. [8] BuruneauTth tg%, ecam sina + cosa = 0,2, %< o<m.

19. | 7] BerucanTe Ge3 moMomu TAGHHIT H MHKPOKATLKYJIATODA tg%.
20. [7] Brpaants cymmy S = sin? o + cos? o uepes cos2c.

PemmuTe ypasReHHe (21—22).
21.[6] 1 - 2sin?2x = 0. 22.1—cos3x=23in3?x

Bapuanrt Il
BrinonrmTe noanxenne creneun (1—8).
1. [1] sin245°. 2. [1] cos? 54°. 3. [1] tg282e.

4. [1] cos?p. 5. sinzg. 6. [3] tgz%.
7.[8] sin 4q. 8. [3] cos? %
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Baurcante (9—10).
9. (6] sin%. 10.ctg'%.

Halite uncioBoe 3HEAYeHNe BRIpaseHua (11—12).

1L [5] 1 + cos 5a, ecan cos%x= 0,3.

12.[7] 1 - cos4a, ecom cosa = 0,6.
13. [6] HaitTur 3nauenne sin 2¢, ecan t.g% =a.

14. [6] Haitre anavenne ctgo, ecam cos2u=b, b=-1.

Vnpocm'n'rb nupmenne (15—18).

in®o
15. +—2 .
@ 2(1 -1 Z2cos?a -1
. (1 cosda)cos?20 (1 + ecosdo)sin? 20
1 - cos?2c 1- sin?2¢

1+ 8in2c - cos 20
1+ sin 200 + cos 200

17. (6] HoxazaTs ToMAECTRO = tgo.

18.. BEYHCIHTE tg—, ecny sint —cos=0,2, R < o0 < 2m.

19, [7] . Brruncapte ﬁea MOMOIIH TAGIHIT H MHKDOKAABKYIATODPA tg—
20. [7] BeipasuTe pasHocTe R = sinto — costo yepes cos 4a.

Penmmte ypaBrenme (21 —22).
21.[6) 2¢c08?8x -~ 1=0.

22 [7) 1+ cosbx = 2cos§x.

§ 31. dopmynn npusegeHus

CnpaBouHbie CBEOEHWUA
DopMyaLl IPUBeACHUA:

sin[%—a]=oosa, cos[% a]=sin0t,
. fx n
sm[5+a]=cosa, cos[E+a]=—sina,
sin(r — o) = sina, cos{m — )= —cos0,
sin{m + o) = —sino, cos(R +0)= —cosq.
Ji0byo B3 GopMyl OPHBEACHHA MOMHO HOJNYUIHTE, NMOJB3IVACH

OpABILIOM:
a) B upaBoif wacTH QOpPMYNH CTABHTCH TaKoil e 3HaK, KaKoH

HMeeT JIeBAX HUACTh, €CJM CYMTATE, 9T0 0 < ¢ < %;
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o 3n
6) ecisiu B jseBoii yacTu ¢opMyJIbl yroJl paBeH %i O MM Y toa,

TO CHHYC 3aMEHSeTCS Ha KOCHHYC, 8 KOCHHYC — Ha CHHYC; €CJIH JKe
yroJ paseH T t O, To QYHKIUA He MEHAeT CBOErOo HA3BaHUA.
Jaa no6oro mesoro n (n € Z) cnpaBeqjiiBLl PaBEHCTBA:

sin(o + 2nn) = sina, 1)
cos(o + 2nn) = cosa, (2)
tg (o + nn) = tgo. 3)

Mpumepsbl ¢ pewieHnaMHU
Borumcsuts: 1) sin 735°% 2) tgi—g.

Pemenue. 1) Ilpumensas ¢popmyay (1) u dopmyay (2) us § 28,
nosryuaeM sin 735° =sin (360° - 2 + 15°) =sin 15°, sin 15° =sin (45° — 30°)=

= sin45° cos 30° — cos 45° sin 30° = -‘/—E @- ﬂ 1_ g(ﬁ— 1).
2) Ilosiaras B paBeHcTse (5) u3 § 28 o =

U3
J3 4

T T
yto tg— =1, tg— = ~=, mosy4yaem
84 86 3 y

M YUUTBIBad,

51 T, N 1+?3 v3+1
a3y = te(5+3) /3

Onpenenn'rb 3HAK YHCJIOBOTO BBIDAME€HHUA

sin 200° - sin800° - cos 400°
tg1060° )

A=

Pemenue. Ilpumensas dopmys! (1) — (3) ¥ BhIIIIENIDUBEAEH-
HOe IpaBUJIO, IIOJIyyaeM

sin 200° = sin (180° + 20°) = —sin 20° < 0;
sin 800° = sin (720° + 80°) = sin (2 - 360° + 80°) = sin 80° > 0;
cos 400° = cos (360° + 40°) = cos40° > 0;
tg 1060°=tg (5 180°+ 160°) = tg 160° = tg (180° - 20°) = —tg 20° <.

Takum o6pa3oM, YHCJIHUTENIb X 3HAMEHATeJIb — YHCJIa OTPHIa-
TeJIbHBIE; CJIeIOBATEJILHO, APOOh NMPHMHUMAET IIOJIOXKHUTEJbHOe 3Ha-
YeHHue.

OrBeT. A>0.

Iloxaaa'rb TOXAEeCTBO:

1) sin3a sin(n — ) + sin

~/
]

£+(Jt)cos30t = sinz(s?n—a)—
—-sin2(n - a);

2) sin(%+a)—cos(%—a)=0.
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Pemennue.
1) IIpuensas ¢opMynas NpHBEZEHH:A, CAGKEHHA M ABOMHOrO
8IYMEHTA, IIOAYYaAEM B JIEBOK yacTH

gin 3ot sin o + cos & cos 3a = cos (3o - o) = cos 2a.

IlpaBaa gacTe paBHa
sina[a?ﬂ'—a] —g8in?(m —a)=cos?a — sin?a = cos 2a.

JleBas 9a4CTH PABHA MPABOI MPH BCeX NelcTBHTENbHEIX SHAYEHH-
A% ¢. TorgecTBo HOKA3AHO.

2) TNpeacraBumM sin [% + a) ¢ TOMOIMBIC (POPMYALI NPUBEACHIA

» sage sin[%— [%—a]] - m[;_a].

CaemoBaTensHO, 8in [% +a ) — co8 [ % - ) =0.

3anaHua onNA CaMOCTOATENbHOW paboTnl
Bapuant |

BerumesuTes ¢ nmomomeio dopMyn npusegeHua (1—2).
1.[2] cos 815° + 8in 210° + tg 420°.

. 13n 11xn 11w
2.[3] sin == — cos == + cth.
3. [4] OnpeaennTe 3HAK YHCIIOBOTO BHIPAMKEHHS
5in 100° cos 200° tg300°
ginl

CpapERTE Uncha (4—6).
4.[2] 8in 500° u cos 600°. 5.[3] 8in5,3n u cos 4,3xn.

6.[4) sin12 a cos13.

¥opocTHTE BRIDAMEHMe H HAWTH ero uuciIoBoe 3HadeHne (7—=8).
. T

gin(o — 1) cos[E a]

7.18] npna=%.
cos( — )+ sin(s?n—a]
sin[lg—n—a] + cos(Tr + &)

8.6 npna=5—“.

cos[%+ a) - gin{a - n)

141



Hoxaaare Toxaecrso (9—11).
9. |§|ctgactg[3—“+a] -1.

10. @ sin(f} - n)sin(2x — f)cos(p — 2r)
sin[%— B)ctg(ﬂ - B)ctg(tx + B?R]

11.[7] s [5?“+a) cos[s?ﬂ'—a)

= sin® p.

Bapuanrt i
BraucARTh ¢ moMoIplo dopMyn npuBesenna (1—2).
1. [2] sin 225° + cos 330° + ctg 510°.

2.3 smm; +cos 1431: _ tg13n

3. [4] OnpemeTL 3HAK YHCIOBOTO BHDAMKEHHSA
8in 300° tg 200° cos100°
cos 2 .

CpeaBHUTE uncna (4—6).
4. [2] cos 580° u gin 460°. 5.[3] 8in5,8% u cos6,1n.

6.[4] sin13 u cos 9.

YHOpocTHTE BHIpAMKeHVe M HalTH ero umcioBoe sHadeHue (7—S8).

7.[6] sin[oc—--)(l+ tg? (o - 1)) mpm o = 2%,

3
8. (6] tg(n + o) - tg(4n — B) rrpHOt:%,B:%.
1+ctg(?+ a]tg[i
Jokasate ToxzgecTeo (9—11).
9. [5] tep tg[B + 3?“] =-1.
sin[a?” - u] ctg[— +u]
10. [6] : = ~gino.

tg(n + o) tg(u—a—n]
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§ 32. Cymma n pa3HOCTb CUHYCOB.
CyMma M pa3HOCTb KOCUHYCOB

CnpaBo4HbIe cBeaeHun

®opMyJIBI CYMMBI ¥ PA3HOCTH CHHYCOB:

sina+sinB=23ina;Bcosa;B, 1)
sina—sinﬁ=25ina;ﬁcosa;ﬁ. (2)
@opMyJIBI CYMMEI ¥ PA3HOCTH KOCHHYCOB:
cosa+cosB=2cosa+Bcosa;B, 3)
cosoc—cos[3=-231n0t+B sinm;B (4)

IIpeo6pa3doBaHne MPOU3BEAEHUA CHHYCOB U KOCHHYCOB B CYMMY

(pasHOCTB):
sin(a + B) + sin(a - B)

sina cosP = 2 , (5)
cosa cosP = cos(a + B); cos(a - B), (6)
sino sinp = 25~ B’; cos(a + B) )

MpuMepsl ¢ pewieHnaMu

BriunciuTtek cos 165° — cos 75°.
Pemenwue. Ilo ¢popmyie (4) Haxogum

cos 165° — cos 75° = —2 sin 102 ; 15" . gin 288 ; s _
=-2sin120° sin 45°,
rae sin 120° = sin (180° — 60°) = sin 60° = izg— IToaTomy
cos 165° — cos 75° = -2 v3.3¥2 _ _ﬁ_
2 2 2

IIpeo6pasoBaTh B mpou3BeLeHHe CyMMy sina + cosf.
Pemenwue. IIpumenss ToxzaecTBo cosfP = sin % -B ) u ¢op-
myay (1), mosydyaem
sina + cosf = sino + sin(% - B) =

n

o+ =-P oa-—+B _
=2sin cos 2 = 2sin £+(x B cos (x+B_
2 4 2 2

NN |a

)
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JHokasaThb TOMXAECTBO

sin 20 + sin5a - sina
= tg2a.

coso + cos20 + cosba

Peumeunue. [Ipumenasa ¢opmyast (2) u (3), momyuyaem
sin2a + sinS0 — sino. _ sin2a + 2sin 2a cos 30

cos 20 + cosba + coso.  cos 20 + 2cos30. cos 20 =
_sin2a(1+ 2cos3a) _
cos2a (1 + 2cos3a)

tg2a.

IIpeoGpa3oBaTh B mMpou3BeE€HUE CYMMY
S = cos?a + cos?P — sin?(a + P).

1+ 2t
Pemenue. Mcnose3ysd paBeHCTBO cos?t = % u dopmy-
ay (3), moinyuaem

S = 1+ c;)s2a + 1+ c;)szﬁ — sin?(0. +P) = cos 20, ; cos 2B +
—sin2(a + B) = cos(o + B) cos (. — B) + cos? (o + B) =
= cos(a + B)(cos (a0 — B) + cos(a + B)) = 2cosa cosP cos (o + B).

1-

. . . T . n
JlokasaTe ToXgecTBO sin 3o = 4sina sin ( 3 + 0 ) sin ( 3 o )

Pemenue. Ilpeo6padyem npaByi0 dYacTh TOMIECTBa ¢ I0-
moinbio dopmya (7) u (5):
cos| Zro-Lral-cos[Era+ oo
3 3 3 3

4sino =
2

= Zsina(cosmx—cosz?") = 2sino cos 20 + sina =

=sin30 — sino + sina = sin 3a.

3apaHua ana caMoOCTONTENbHOW PaboThbl

BapwaHr |
IIpeo6pasoBaTs B npousseienue (1—10).
1. [1] sin 18° + sin 20°. 2. [1] sin80° - sin 10°.
3. [1] cos 8° + cos 4°. 4. cos40° — cos 20°.
T T 5n 3n
5.|Z|sm§ sin .. 6.cos?+cosT.
7.|Z|sin(§+oz)+sina. 8.@cos((x+%)—cos%.
9. [2] cos 110 + sin 11:). 10. [2] sin 20° - cos 40°.
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YopocTHTh BRIpamenue (11—12).

11.[3 si.n[%ﬂx] - sin(%—a].
l2.|§|coa[%—a]+ sin(%+ a].

lpecipasoBaTe B mpowmabegenue (13—22).
cos 20° — sin 20°
1.3 8in65° + cos65°
14. [5] 8in 10° + 2sin 5° cos 15° + cos 50°.
15. 2] cos ¢t + cos 3a.. 16. [2] sina + cosa.
17.[5] 1- V2 coscx. 18. (5] tgo + /3.
19.[4) 1 + 2coso + cos 20
20. [6] cos 20 — cos 3 — cos4a + cos Bo.
21. (7] sin 5¢ + sin 6ot + sin 7ot + sin 8a.
22, [8] sin 8o cos 40 — sin o cos 2o,

Jorasars TomaecTso (23—26).
sin(a + B) + sin{a — f) _
@ cos(er + B) + cos(o — B) tga.
cos®(a — B) - cos(c + Py _

2, = tga tgp.
4 cos®p cos?p tgo tgh
25-@ cosdo + cos20 + coso + 1= 20083%1003%'

coso + 2005‘%—-1

sindo — coado tg20 | o
2. 4] sindo + cosda ctg20 tg” 20

BruHenuTsE Ge3 momomu Tabaun (27—28).

27.[8] tg9° — tg 27° — tg 63° + tgB1°.
2n 4w 8n
28.cos7+ oosT+ 0057.

NpeoGpasosats B cymmy (29—30).

29. [0] 4 sin o cos 3a cos 40.. 30.@40033?“008(18111%.
_Bapwant Il
IIpecGpasoBars B nponsBegenne (1—10).
1.[1] sin 10° + sin 12°. 2. [1] sin 160° — sin 40°.
3. [1] cos 6° + cos 18°, 4. 1] cos80° — cos 20°.
- s T 2R g
5.[2] sin 7 - in 2. 6.@005? cos .
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7.|Z|sin0£~—sin[0:-%). 8.@cos%+cos[a+$].

. n n 0 _ ot o
9.@smﬁ+cosa. 10. [2] cos T0° — 8in 70°.

¥opocetute BeIpaxenue {11—12).

11. @cos[%—u]+cos[%+u].
12. [3] sin[%+a}—cos[%—a).

Ipeobpasosare B npousseaenue (13—22).

13. IE s'i.l'114° - coa86° .

8in38° + cos70°

14. [5] 8in 40° ~ 2 cos 10° 8in?15° + sin 20°.

15. [2] cos 5 — cosa. 18. [4] sinc — cosc.
17.[5] 1+ V2cosa. 18.[5] V3 - tgo.
19. [4] cosct — cos 3a + 2sin 2ct.

20. [6] sin 4o + sin 60 + sin 8w + sin 100.

21. [7] cos 50, + cos 80. + cos 9¢ + cos 120

22. [8] sin 30 sin 20 + cos 40 cos ¢t.

Joraaath ToXxAecTRO (23—26).

L CEY I -
25@003%+0053?a+005u+1_2 o

. 2cos”%—1+ cos% R
26. co8? 20 — 4cos%a + 8 tgto.

cos? 20 + 4cosfa —1 =
Briaucaute 6es momoinn tabann (27 —28).
27. [8] cos 36° + cos 108°,
28, tg 10° tg 20° + tg 20° tg 60° + tg 60° tg 10°.

TIpecfipasosaTs B cyMMmy (29—30).
bo

29. 4 cos 3o cos S50, cos Tol. 30. [9] 4008%008(1008 ="
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fontponbhaa paGota N¢ 5

Bapuanrt |

1. BHyHCIHNTE:
1) cos 765°; 2) sinlng.
2 BuUMCANTH 8in0, €CiaM cosol = % H -8 < ¢ < ~-5m.

3. ¥opocTuTe BHpasKenme: 3n

cos(m — o)+ cos(?+ o

)

1) sin{ee + B) + sin(x - Pk 2) T+ 2ooa (o) 8in (=)

4. PemnATL ypaBHeHME:!
1) 2cos§= 1+cosx;

2} s‘m(%—&r)coszx— 1= sin3xcos[3?“—2x).

6. JoxaszaTs TomAecTBO cos 40 + 1= %sin 4o (ctga — tgo).

Bapwanrt i
1. BriaucaInTe:
1) sin 765° 2) cos“’T".

2. BuuHcaNTE COSO, ecnHu sina = 0,3 n —%‘ <0< -—5?“.

3. YopocTHTE BRIpaX<eHHe: 37

oos[?— a] + cos(® + o)
2)

1) cos(c — B) — cos(c + B);

4. PemnpTs ypaEHeHHe:

1) 2sin§= 1-cos x;

2) 008[3?1:_'_ x]cos3x—cos(1t — x)gin3x = -1.

§. Jokasate ToxaecTBo (tg o + ctg o) (1 — cosda) = 4 8in 20

2sin [a. - %) cos(—a) + 1
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3apaHua ana NOAroToBKMU K JAK3aMeHy

tgo —sina
1. [6] MoxasaTe ToMmECTBO , €0 ~sna .1 —ctga.
tga + sina sina

1+ sina 1-sina
2. [6] DokazaTs sine sme - 2 mpn0<o<m.
1 1+ sina cos O

—sina

35° + 4/3sin35°
3.[5] HaiiTi 3HaueHMe BHIDAMKEHHA —o > 1;/0_;"1 . OTBer. 2
sin

4. BeryuciuTte cos 20, ecan 4tgo —4ctgoa=15 u 371" <o <2r.

OTrBerT. E.
17

5. [7] Beruncante sin2c, ecam 3tgo —3ctga=8 wu —% <o <0

OrBerT. -0,6.
1+ cos2a — sin 2a

6. (6] HaitTu 3HaueHHMe BBIDAYKEHUS , ecun
cos O + cos E + o
1 2
coso = -3 OrBerT. —-1.
. 1-cos2a + sin2a
7.[6] Haititu 3HaueHMe BBIpAYKEHUS ecIE

cosa — sin(2n - o)’
sino = ——?. OTBerT. —ﬁ,

3apaHu| ANA UHTEPEeCYIIOLWUXCA MaTeMaTUKoOn

Mpumepbl C pewieHnaMu
HokasaTb TOXOAECTBO

sina + sinP + siny - sin(a + B + ) = 4sin2 3 B smB ; Y smY;a.

HoxasaTenabcTBO. IlycTh S — JyieBadg dYacTh TOKIECTBA.
IIpeo6Gpasyem S, mouas3dysick ¢popmyiamu (1) — (4) n3 § 32. HMmeen

S=2sinm-—‘—;—ﬁcosfx_—ﬁ—2cos(y+0H2’ﬁ)sinohLB =

2 2
=2sin0t+B cos(x_B—cos y+a+B =
2 2 2
=4sin0t+B sinB+ Y sin ¥ T2,

2 2 2

Bruiuuciante 6e3 momoIinu tTabsaui, sin 18°.

Pemenne. Tak kak 90°=2.18°+ 3 - 18°, To sin(2 - 18°)=
= cos(3 - 18°). Orcioma, npumeHas dopmyasl (1) u (5) u3 § 29, mo-
naydaeM 2sin18°cos18° = 4cos®18° — 3cos18°, orkyma 2sinl8°=
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=4(1 - sin218°) - 3. Ilosaras sinl18°=1¢, moayuyaemM ypaBHEHHE

-1+ 45 .
442+2t -1=0, oTkyma t= —J_ Tax kaxk sinl8°>0, To
. V5 -1 4
sin18° = .
4
BriuncanuTh 6e3 oMoy TaGJINI, IPOU3BEAECHHUE
P= cos—cosz—n cos4—n
9 9
T 2w 4mn
Pemenune. Yraer — 9’9’9 YBEJINYHBAIOTCA II0OCJIEIOBATEJILHO

T
saBoe. IToaTomy, ymMHOKHMB M pasgenuB P Ha 831n§ ¥ IIpUMEHUB

3 pasa ¢opMyny cuHyca OBOHHOro apryMeHTa, IOJyYHM

P-8sin™ = 2sin ® cos X - 4cos‘2—ncos4—n=2sin2—ncosz—7t 2cos —
9 9 9 9 9 9

=23in4—ncos4—n— 87‘
9 9 9’

41t

Taxk Kak sin8—n=sin n-X =sin£, TO P-8$in£=sin£,
9 9 9 9

otkyna P = =.

HaittTn HawmGoJiblllee ¥ HaWMeHbIllee 3HAYEHHUA BBIpaKeHUS
A=asino + bcoso, ecau mo KpaiiHeii Mepe OgHO M3 4ucel a, b He
paBHO HyJIIO, O. € R.

Pemenue. Tak kak a® + b2 > 0, To, yMHOKHB U pasfesUB JaH-

Hoe BhIpa)keHMe Ha v a2 + b?, samuieM ero B BUAe

A = ., a? + b2 cosa |.

—2 _sina+ >
PaccmoTpuM TouKy M (a; b). OTa TOUKa JIEIKUT Ha OKPYKHOCTH

paguyca R = ,/az + b2 c meHTPOM B Hauaje KoopauHar. IloaToMy cyrie-

CTBYeT yToJl ¢, TaKO#, YTO

a b b

cosp=2=—2 _ sing=2=——2__,
*==r a?+ b? *=r a?+ b?

Torza A = \Ja? + b2 (sino.cos¢ + cosa sing) = Va2 + b2 sin(a + ).
Orcioga cJienyer, uTro HauboJiblllee 3HAYEHHE BBIPDAMKEHHA asino +

+bcos o paBHO Va2 + b?, a HauMeHbIllee 3HaUeHNe paBHO —+va? + b2,
3ameuanue. [Ipn pelreHuy 9Toit 3a4aUM IMOJIYYEeHO PABEHCTBO

asino.+bcos o = /a2 + b2 sin (o + @). MeToA, IPUMEHEHHBIH IPY IIpe-
ofpasoBaHMM BhIpaXKeHHUs asina + bcos o k Buay |/a? + b? sin(a + ),
Ha3BIBAIOT METOJOM BCIIOMOTATEJILHOTO yIJIA.
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JanaHna ANA CaMOCTOATENbHOW paboTu
1. BrruueauTh Hes tabiavm:

on n n 3n n
1 — 2 —tg—tg— tg—.
)f*lnlmcf)ﬁ12 )tgﬁtgatga tglﬁ
OrmeT. 1) 2 4J_; 2) 1.

2. BEIUHCIHTE:
; V3,
1) sin o, ecan sino = <

2) sinfa + cosba, in20 = L.
) sin co: ecJ;H sin 7
OrpeT. 1) o7 2) T
3. Hoxkasars, uTo:
1) sin® sin 2% gin 4% = Y8, 9y sog1ge= OB,
9 9 9 8 8

4, MokazaTs TOMEIECTRO:
1) sinto = -;—(cosilct -~ 4cos2a + 3);

2) costo = %(cos 40 + 4cos 20 + 3);
3) sinfa= %{sin S5a — 6sin3c + 10sino).

9. JNoxasaTh, YTO OpH BCeX AONMYCTUMEIX SHAYEHHAX O, [, ¥ copaser
JIHB:h}):BfI:;::;Oi siny — sin(oc+p + y)
1) cosd + coef + cosy + oos(u+[5+7)=tg tg
tgo + tgf + tgy — tgo tgf tey
1-tgotgh - tgB tgy — tg v tger’
6. Horasarb, 4910 ecsi O+ B+ Y=T, TO COPABEMIABO DPABEHCTEO!
B ¥

1) sin¢ + sinP +siny = 4oos%cosicosg;

a+p

B+7tgv+u

2) tg(a+B+7)=

2) sin2¢ + sin2f + sin 2y = 4sin o sin P sin y.
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fnasa VI. TpuroHoMeTpu4YecKkue ypasBHEHMS

§ 33. YpaBHeHue cosx=a

CnpaBouHLI@ CBEASHMSA

1. Apkrocunyc auciaa a € [-1; 1] (oGosmadeercs arccos a) —
reroe yEeso o € [0; f], KocHHYC KOTOpPOTO DABEH &, T. €.

0 € arccosa € ®, cos(arccosa)=a.
Ecmm ae[0; 1], To O<arccosa s T, aecnu ac [-1; 0), T0
%-:arocosas n. Ecnu [a|> 1, To BEIpajkeHHe arccos ¢ He HMEET

CMEICTIA.
2. IIna noboro a € [-1; 1] cupaBefJImBO PABEHCTBO
cos(arccosa) = a. 1
PasencTBO
arccog(coso) = o (2)

fENfieTcd BEpHBIM ToJBKO npH o € [0; 1], XoTa Bhpa:keHHNe
arccos (Cos (1) MMeeT CMEICHA OPpH beeX O € R.
Hxs awboro a € [-1; 1] BepHO PABEHCTBO

arccos(—a) = © — arccosa. (3)
3. Ecau -1 < a < 1, To Bce KOPHH YDABHEHHSA
cosx=a {4)

onpeneaawTea hopMmyaoii
x =tarccosa + 2rn, ne Z. (5
Ecam |a|> 1, 10 ypasrerne (4) He HMeeT KopHei.

4. PopMynl KopHeil ypaBHeHHA (4) opu a=0, a=1, a=-1:

cosx=0,x=%+nn,nez; (6)
cosx=1, x=2nn, nec Z; (M
cosx=—1, x=n+2nn, ne Z. (8)

Mpumepbl ¢ peLlIeHnaMH

Brruncauts: 1) arccos[—%); 2) A=2arccos~;—-—3arccos§.
V2 V2

Pemernume. 1} Tak rax — 5 (-1 0), ro arccos[—?] — 3T0

RGO U3 OPOMEeKYTKA [%, T ], KOCHHYC KOTOpPOro paBeH —%. Cite-
J2Y_3

OBATENIBHO, AI'CCOS| ——— | = —.
. ( 2) 4
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=£,'ra1c KaK cos£=l ule 0;
3 3 2 3
Hu A=2

2
V3

2

2) arccos 1

, COS I e 0; L 3Ha4yur,
6 2

ola
JE]

8n
BreruucauTh arccos | cos - |
8n
Pemeunune. PaBernctBo (2) He ABJIseTCS BEPHBIM IIPH O = -

8n
TaK KaK YHCJIO - He npuHaIekKUT orpe3ky [0; n]. IloaTomMy HyXKHO
. 8n
HaNTH TaKkoe yucJio Ha oTpe3ke [0; 1], KOCMHYC KOTOPOTrO PaB€eH COS -

ITo dpopmyste cos(n + PB) = cos(n — B) mosyuaem

COSS—n=COS 1l:+£ = COS K—E = COS 6_‘”’ rneﬁ_ne[o;n]-
7 7 7 7 7
8n 6n 6n
CremoBaTeJIbLHO, arccos (cos 7) = arccos (cos 7) ==
Peniuts ypaBHEeHUE:
1) 5cosx =2; 2) cos 5x = —1; 3)2cos§=1;
3
4)cos| 83x+X |=0; 5) 4cos?x -3 =0; 6) cos 2x = —,
) ( 4 ) ) ) 242

Pemenmne.
2 "
1) 3anuimeMm ypaBHeHUE B BHJE COS X = 5 ¥ o dopmyJie (5) Haii-

IEM ero KOpHH: X = iarccos% + 2nn, ne Z.
2) IlpumenuB ¢Gopmyay (8), monyuuMm OSx =T + 27N, OTKyAa

x=24 2ﬂ, nelZz.
5 5
3) Tak kak cos% = % T0 10 dopmyie (5) nonwaem%:

’
1 1 T
= tarccos 3 + 271tn, roe arccos 3 ==

. ITosTomy x = iz?n + 4nn, n € Z.

4) IlpumenuB ¢opmyay (6), moayunm 3x + % = %+ nn, OTKYAa
x = % + 1:3_11, neZ.
5) Taxk kak cos?x = %, TO COSX = iz_:i H COSX = —g, OTKYza

x = i%+ 27N U x = t%‘+ 2nn, n € Z. 3amMeTuM, UYTO 3THU IBe Ce-

PUH KOpHEHl MOMKHO OOBEOUHHUTH B OAHY C IIOMOIIBLIO (GopMyJH

1+ cos 2x

cos?x = . Torga ypaBHeHHe IPUMET BHUJ COS 2X = %, OTKYJa

2x = i§+21\:n, x = i%+ nn, neZ.
6) VYpaBHeHMe cOs2x = 5_5 He HMeeT KOpHeil, Tak Kak 3 > 2v2

(aTo cnexyer n3 HepaBeHCTBa 9 > 8).
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| 3agaHMA ANA CaMOCTOATENbHOW paboTh
Bapuanr |

Baquennte (1—4).

1 arccos%. 2. (1] arccos[—%].
3.[2] 2arccos1 + 3arceosO.

B 4 Larecos -2

1
4.[2] 3 arceos =+ Zarceos| — 3=
Buupcante (6—12).
5.@cos(arccos%]. 6.@003(&1‘0003%].
7. [4] 5cos[arccos%) - 2003[31'(:00&%].

B.[4] sin[arccos0+arccos12_§}.

9. [5] cos(n — arccos 0,2). 10. [5] sin(%+arccos§).
11. [5] sin (arccos 0,6). 12. [5] tg[mos?}

Haftrn BCce sHaYeHMA 4, OPH KOTODHKIX BRIDAKEHHE HMeeT CMEICH
{18—15).

18. [5] arccos 2a. 14. [5] arccos(a — 1).
15. [5] arccos (a2 + 1).

¥npoerutes BRHIpaXkenne (16—18).
16. Elarccos[cos%). 17. [4] arccos[cosaTn].

18. arccos[cos‘%t].

PemuTte ypasHeHHe (19—27).
19. (2] cos x = 0,1. 20. [8] cos5x = 1.

21. (3] 2cos3x = —1. 22.@3eos§= V2.
23.@2cos[x+%) = —/3. 24. [3] 2cos(2x — 1) = 3.
25. [4] cos 2x cos 8x — sin 2x sin 3x = -1.
26.[4] 1 - 2sin?x = 0. 27. (4] cos?x — sin®x = —1.
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HaiiTy Bce pellleHHNsl YPABHEHHUA Ha 3afanHoM oTpeare (28—29).

28. [5] cos% = ?, [~4=n; 4x). 29, (5] cos 4x = g [0; x].
80. [6] Haiiti Bce pemenns ypapBHerua 2cosx = —1, yIOBIETBODAK-
IMe HepaBeHCTBY xZ — n? < 0.

Pemuthk ypasHeHte (31—32).
31.[6] (2co8 x — V3)(cos8x — +/3) = 0.
32. [6] cos2x (2cos x ++/2) = 0.

Bapwanr li
Briaucianate (1—4).

1. |I|arccosl'?. 2. IIlarccos[-—g].
3.[2] 8arccos(-1) + Zarccos1.

1 1 1
4.[2] & arceos ( _E] + 5 arecos 0.

Brrumcanrte (5—12).

8. @ cos [ arccos g) 8. [8] cos(arccos 0,3).

7.[4] 2cos(arccos-;-] + 3cos[arccos%].

8. [4] tg[ arccos (—1) + arccos g]
9. (6] cos(n + arccos 0,1). 10. [5] sin %+ arccos %)
11. [5] sin(arccos 0,8). 12. [5] tg[arccos%].
Haiite Bce 3HAYEHMH @, OPH KOTOPHX BEIPAKEHHe HMEET CMHCK

(13—15).
13. [5] arccos%. 14. [5] arccos(2 — a). 15. [5] arccos(a? + 2).

¥rnpocruts Bupasxenre (16—18).
lG.lzlarccos[cos%]. 17. Earccos[oosz?n].
18. [6] arccos [cos%].

Pempres ypapnenwe (19—27).
19. [2] cosx = 0,7. 20. @cos§=0.

21. [3] 2cos2x = /2. 22.@%003%:%.
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23.|E2ms[%+x]=—l. M.@cos(3x+%)=g,

5 x ... D . X
25 |4|lcos-xcos=+sin-xsin==1.
[4] 2 2 2 2

2. [4] 2cos?x - 1=0,5. 27. [4] cos? 2x ~ sin?2x = 0.
HaifTH BCce pellleHHA yDABHEHWA HA 3AJAHHOM oTpe3ke (28—29).
2.8 cos £ = % [-6m; 6r]. 29, [5] cos3x = "25, [0; 2m).

J3

30. [6] HafiTi Bce peImeHMA ypaBEEHHA COS X = 5 VIOBJIeTBODHIO-

2
mie HepPABeHCTBY “T -x2>0.

PemuTe ypaBHesne (31—32).
81.[6] (2cosdx — 4)(2cosx + 1) = 0.
32.[6] oos%(oosx+ 1) = 0.

§ 34. YpaBHeHme sinx=a

CnpasouHbie cBepeNun
1. Aprcrayc yncaa g € [-1; 1) (oBosnagaercs arcsina) — raroe

W0 O & [—%; %], CHHYC KOTODOTO DABeH 4, T. €.

n . n : :
-3 £ arcsina € 5’ sin (arcsina) = a.

Ecix a € [0; 1], To Oéarcsinaéi, a ecin a € [-1; 0), To
-I<arcsina <0. 2
Ecam |a|> 1, To BRIpasKeHHE arcsin ¢ He ¥MeeT cMBICA.
2. IIna mwboro a € [1; 1] cnpaBeINBO PABEHCTBO
sin{arcsina) = a. (1)

Papencrso
arcsin {sino) = o (2)

n, =T -
ABNAETCA BEPHBIM IIPH L € I:_E; E:I, XOTA BEIDAMECHHE B JIEBOH YACTH

HEMeeT CMEICK NpH Bcex o € R.
HJna moboro a € [-1; 1] BepHO paBeHCTBO

arcsin{—a) = ~arcsina. (3)

3. Hnsa moboro ¢ € [-1; 1] cupaBemnBo paABedCTBO

arcsing + arccosa = % (1)
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4. Eciu |a| < 1, To Bce KOpHM ypaBHEHUSA
sinx =a (5)
onpenensoTcs (hopMyJioin
x = (-1)"arcsina + nn, n € Z. (6)
Ecnu |a| > 1, To ypaBHenue (5) He UMeeT KODHeii.

5. ®@opmynsl KopHeit ypaBHeHuA (5) mpu a=0, a=1, a=-1:

sinx=0, x=nn, ne Z; 7
sinx=1,x=%+2nn,neZ; (8)
sinx = -1, x=—%+2nn, neZ. 9

Mpumepsbl ¢ peweHnaSMn
. 1
Briuuciaunteb: 1) arcsin| —— |;
 arcin -
J3

2) A = 3arcsinl + 2arcsin % — arcsin R

Pemenmue. 1) Tak Kak - L e[-1; 0), To arcsin(—iJ — 370

J2 J2
YHCJIO U3 IPOMEXKYTKA [ —%; 0), CHHYC KOTOPOI'O paBeH —%. IToaro-

My arcsin(—i) =-I
J2 4

2) arcsinl= ", tak kak sin*=1u " ¢ [—E; E];
2 2 2 2

2
arcsin1 = E, arcsin@— =T, 3HayuT, A = 3. 542 . _T_ 3—7‘.
2 3 2 6 3 2
Breruuciauts: 1) arcsin ( sin %Tn ); 2) arcsin (cos %‘)

Pemenue.
1) Tak xak paBeHCTBO (2) He AIBJISIETCA BEPHBIM IIPU 0L = —, TO

HYYKHO 3aMEHHUTH sin%T’t HA CHHYC YMCJIa M3 IIPOMEXYTKa [— %
3aMeTHM, YTO sin2—58E = sin(st7t - 21:) = sing?’t = sin(n + %) =

= -sin X = gin| -2 , TIe -Ie [—E; E].
8 8

8 2 2
o . .. 261 . . T n
03TOMYy arcsin| sin r = arcsin| sin Y = e

2) cos7—n=cos LA in_= =—sin5—"=sin L .
9 2 9 2 18 18
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ITosromy arcsin [cos %t] = arcsi.n[sin[—s—n]] =_5n

18 18°

MoxkE0 6BEUIO NOCTYINTH HHAYE H BOCHOJLIOBATHCA pABEH-
craoM. (4). n n n R Tn 5

Tax Raxarcoos[cos—] =?, Toarcsi.n[oos?] =E-?= TR

PemdTE YypaBHEHHE!

1) 4sinx = 3; 2) sindx = -1; 3) 2sin§ = —+/3;

4) si.n[5x+9%]=0; 5) 3J§sinx=2ﬁ;

6) 9sin?x —1=0;: Ty sinbx cos2x —cosBxsin2x =1,

Pemenne.

1) Tak xakK sinx = 2, 10 oo dopmyie (6) moayuaeMm

x=(1)y arcsin% +nn, neZ.

2) Ilo dpopmyse (9) HaxoguM 4x = _% + 27tn, oTKyga

=—%+E, nelZ.

2
3) KopHM ypaBHEHHSA sing = _g HaiigéM mo dopmyae (6).
¥ournsadA, 4To arcsin (—?] = —aresin ? = —%, noJyqyaemMm

% = (-1)" arcsin[—-‘?] +nn=(-1)"*! % + nn,
oteyma x = (~1)7+1 2?“ +2nn, ne 2.
4) ITpumennur dopmyny (7), zaxomum Hx + ?T“’ =f@n, OTKYZOA

3n  nn

x= TR neZ,
5) ¥paBHeHHe sin x = gﬂ He MMeeT KOpPHeil, TaK Kak ﬁ >1
38 3.8
(270 BMITEKBET M3 HepaBencTBa 28 > 27).
6) Tax xax sin?x= %, TO sinx = 3 sin x = —-;—, OTKYAA

r=(-1)" arcsinzli+ wn, x= (wl}“*larcsin%+ nn, neZ.

3aMeTHM, UTO 2TH OBE CepMH KOpHei#l MoHO 3anHcaThk B BH-
1-cos2x

ze oaHOMN (ODPMYJEI, €CNH 3aMeHHTbL sin’x =a — Toraa

1-cos2
—Ccosex 1, coszx=g, OTKYAA 2x=:|:arccos%+21tn,

2 9
1 7

z=t_arccos—+mn, ne Z.
2 9

HONYYUHM
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T) IIpuvenus $opMyny CHHYCA DASHOCTH, BANKINEM YpAEHEHHe
B BHZe sin(bx - 2x) = 1, uau 8in3x = 1, oTKyaa no ¢opmyne (8) oo-

nyqnm3x=%+2nn, x=%+2%, nelZ.

3apnaHuva 019 CaMOCTOATeNsHOW paboT

Bapuant |
Brraucnaure (1—4).
1. [1] aresin (-1). 2. [1] aresin %
3.2 2arcsin[-§] - %arcsinO.
4. [2] 2aresin [ —%] + 2arccos [ —%]
Buiuncenuts (5—14).
5.[3] sin [arcsin %) 6. [3] sin (arcsin 0,3).
7-(3] 3sin(arcsin§] + 4sin[arcsin%].
8. (5] sin(it —arcsing]. 9. [5] sin[%+arccos0,31].
10. [4] sin[arccos%]. 11, @cos(arcsin0+arcsin[—%]}

12. [5] sin (arccos g] 18. [5] cos (arcsin % ) 14. [5] tg (aresin0,6),

Haiirn Bce IHAYEHMS @, NPH KOTOPHIX BEIDAXKeHMe HMEeT CMECH
(15—17).
15. [5] arcsin%a. 16. [5] arcsin(1 — 8a).  17.[5] arcsin{4a? +1).

¥Yopocrute BHpasitenne (18—21).

IS.E]arcsin(sin%]. IQ.Eamsm[sin[_z?“] ]
20. arcsin(sinz?n]. 21. (6] arcsin(cosz?n}
Pemte ypaBHerwue (22—30).

22. [2] sinx = 0,35. 23. [3] sin% = 1.

24.[3] 2sin 8x = -1. 25.@%3111%:%.
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26.@23h1[x+%)+‘/§=0. 27.@2sin(x+%)+3=0.

28. [4] sin 8x cos x — sinx cos3x = 0.

29, [5] sin 2x(1 + cos2x) = 4 cos? x.

30.[5] 2 - 6sinx cosx = 0.

Hafity Bee peleHna YPABHEeHHA HA 3AJAHHOM oTpeske (81—32).

31.|Esin2x=—%,|:—%;n]. 32.|Ezsin§=J§, [-2n; 2x].

33. |6| Haitte Bce penrenua ypaBHeHHA sin ( x— %] = 0,5, ynosne-
TBOPSAIOINFE HEePaBeHCTBY X2 — 4n? < 0,

PemnaTyr ypasgenne (34—36).

84.[6] (2sinx + 1)(2 + sinx) = 0.

35.(6) (1 — 4sinx cos x)(gsin6x ~ 1) = 0.

36.(6) (V3 — 2sin x)(cos? x — sin2 x) = 0.

Bapuant il
Brwnrcanres (1—4).
1.[1] arcsin1. 2. [ arcsin(-—%}

3.[2] 0,7 arcsin O + arcsin [ —%]
4.[2] % arcsin [ -—g] + arccos (—%]

Boiuncrmute (5—14).

=]

5.[8] sin (arcsin g) 8. [3] sin (arcsin 0,2).

7.[3] 5sin[arcsin~§—] + 2sin[arcsin%).

8.[5] sin(ﬂ:+arcsin%]. 9. [5] sin(%—arccosﬂ,52].

10. (4] sin[arccosl'?—]. 11. Ecos[arcsin(—?]—arcsino].

12. [5] sin (arcoos%] 13. [5] cos (arcsin :—:] 14. [5] ctg (arcsin 0,8).

HaiiTy Bce adavedHs &, IPH KOTOPBIX BHIPAMKEHNIE HMEET CMBICH
(15—17).
15. (5] arcsin0,3a. 16.[5] arcsin(2a + 1).  17. [B] arcsin(1 + 2a2).
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¥npocrutes BrRpasenne (18—21).

18. [4] arcsin [ sm%] 19. [4] aresin (sin (-0,2m)).
20. (6] arcsin[sina%]. 21.@arcsin[cos%].
Pemere ypasHerne (22—30).
22. [2] sin x = 0,24. 23. [3] sin% = -1.
24.[3] -2sindx = 1. 25.[3) L sin £ = Y2,

3 4 6
26.@2sin[%—x]—«/§=0. 27.@3sin[2x+%]—4=0.

28. [4] sinx cos 5x + sin5x cosx = 0.
29. (5] cos2x (1 - cos 2x) = 3sin?x.
80.[5] 10sin2x cos2x ~ 3 = 0.

Haitru Bece pellleHHsl YDABHEeHHA HA 3aJaHHOM oTpeske (31—32).

31.@9111%:—%, (-2n; 2x). 32.@2@3;::&,[%;%].
33. [6] Haitru Bce pemleEMs ypaBHEHHA sm[%— x] = —%, yIoBae-

TBOPARINNE HEPABEHCTBY fix — x2 > 0.
Pemute ypasrenue (34—36).
84.[4] (1 - sinx)(2sinx — 4) = 0.
85. [6] (2V3 — 8sin xcos x)(sin3x + 1) = 0.
36.[6] (1 - 2sinx)(2cos?x — 1) =0.

§ 35. YpasHenue tgx=a

CnpasouHble CBeAeHuA

1, Apxranresc uvcna a € R (oboamayaercs arctga) — Tanoe

n, T
HUCHO O, € [_E; E], TAHreHC¢ KOTOpOoro papedH &, T. €.

—£<u<%, tga=a.

2
2. Ana mwboro @ € R copaBei/IUBO PABEHCTBO
tg (arctga) = a. {1}
Paeencreo
arctg(tgo) = o (2)

T . N
ABNAETCA BEDHRIM TOJBLKO ODH O € [_5; 5]'
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IIna moboro a € R cuipaBeAJinBO PaBEeHCTBO
arctg (—a) = —arctga. 3)
3. Hna nob6oro a € R ypaBHeHHe tg x = a uMeeT KOpHH, OIIpele-

nsembie opmyJtoit
x =arctga+nn, ne Z. 4)

Mpumepbl C peleHnaMu
BriuncanTe:

1) arctg(—%); 2) A =3arctgl - 2arcth§.

Pemeunwne. 1) HUckomMoe 3HaYeHHMe — YHMCJIO M3 HMHTEpBaJa

[-E‘ T |, ranrenc KOTOpOTO paBeH —L. IToaTomy arctg( —%) = —%.

2’2 J3

2) ITockoabky arctgl = %, arcth_ = %, nMeeM

A=3-—-2.—=—
2. Boiumcsuth: 1) A = 4tg(arctg%) 3tg(arctg(——));
2) B= 2ctg(—+arctg2) tg(n+arctg )
Pemenue. 1
1) C momomipio paBeHcTBa (1) mosyuyaem tg(arctgg) = %,
1 1 1 29
tg| —— | |=—-=. IL A=4---3-| -=
tg(arc g( 5)) 03TOMY 3 ( 5) T
2) Ilo dopmysie npuBeneHus ctg 3?n +o|=-tgautg(n+ o) =

=tgo, majee ¢ moMoInbio paBeHcTBa (1) HaxoauM

B = —2tg(arctg 2) + 4tg(arctgg) =_2.2+4. g = 2.

Peminte ypaBHeHUe:
1) tg2x=1; 2) J_tg +1=0; 3) 4-9tg?3x=0

Pemenune.
1) Ilo ¢popmyite (4) vaxoaum 2x = arctgl + tn = % + 1n, OTKyAa

=24+ neZz.

8 2 x 1

2) 3anucaB ypaBHeHHE B BHJIE tgg = 5 o ¢opmyJie (4) Ha-

X0AMM X arctg -L + nn, rpe arctg -L = —arctg — 1 _ =-I,

3 V3 NE) J3 6
IloaTomy x = 3(—5) +3nn = ——2—+ 3nn, ne Z.
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3) Bammmem ypapEeHHe B BHme tgZdx =§, OTKYAA tg3x=§,

tgd3x = —%. Ecnm tg 3x =§, To 3x = arctgg +nan, x= larwci;g§+

3
neZ. Ecnn tg3x=—§, 'rox=—%arctg§+%", nelZ.

xn

3

3ananvna AN CAMOCTOATENbHON patoTel

Bapuant |
Briupcnurs (1—4).
1.[1] arctgl. 2. amtg[—?]. 3. [2] 2 arctg(-+3) + 3arcigl.

4.7 %arctg(—l) + arcsin 1 — arccos 1.

Bryucauts (6—12).
5. (3] tg(arctg v/3).  6.[3] tg(arctg(-1)). 7. [B] tg (arctg 8.5).
8. [4] tg[arctg«/g+ arccos%].

9. [Z] 2tg(arctgl) + 3sin(arcsin 0,5) — cos{arccos 0,3).

10. [5] teg(rn + arctg 3). 11. [B] ctg[% - arctgl,'i').
12. (5] tg(arcsin g]
13. Hoxasate, uTo mpu nwGoM a € R copaselimBO PABEHCTBO
1
cos{arctga) = ——.
(arctga) = v

Breyucaute {(14—15).
14. [5] cos (arctg 0,5). 15. [5] sin [ mtg%].
¥npoctuts BHpaxkeane (16—19).
16. @2amtg[tg%). 17. @arctg(tg[—%]].
18. [5] arctg[tg%‘]. 19. [5] arctg[sin%].

Pemute ypasmenue (20—28).
20.[2] tex = 5. 21. [3] tgdx = 1. 22. (3] tg% = 3.

23.@J§tg[x+£]=1. 24. [3] tg 3x = 5,5.
° tgx + tg2x
X
25.@&(“4‘:‘)4‘2@1’*5—0. %.@m——l.
27.[B] tg?x-8=0.  28.[5] 8% - /3.
1- tg2x
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HaliTe BCe pemieHMa ypaBHeHHSA Ha 3ajaHHOM oTpeske (29—30).
5n
.[B] ¢ El=1, [ -=; 22|
20.[5] g[x + 4] [ LEE ]

30. [5] 3tg 2x = /3, [0; =)
PemuTts ypaBaenwre (31—32).

_ tex _
31.[6] cosx tgx = 0. 32'smzx'°'
Bapuant i
Buuucnnte {(1—4).
1. [1] arctg (~v3). 2. [i] arctg (-1).

3.2 % arcig0 + 2arctg[ _-?)

4,[2) arcsin(-1) + 2arctg 1 — arccos(-1).

Barumenurs (6—12).

5.[3] tg[arctg?] 6. [8] tg (arctg 0).

7.[3] tg (arctg 5). 8. [4] cos [ arctg 1 + arccos % ]
9. [4) 2cos(arccos0,4) — % tg(arctg 4) + sin (arcsin 0,8),

10.[5] tg(x - arctg 0,6). 11. [5] ctg( % + arctg3,5].
12.[5] ctg[ arcsm%)

13. (7] Horasare, aro mpm JawboM a € R cOpaBeiUBO DABEHCTBO
1 3

sin{arctga) = ﬁ.

Baupcante (14—15).

14. [5] sin(arctg%). 15. (6] cos (arctg V5).

¥npocTuTe BRIpaxkesne (16—19).

IB.IZlSarctg(tg%). 17.|Z|arctg[tg[~—%)}
18.@arctg(tg%]. 19. @arctg[cos%].

Pemure ypapaemne (20—28).

20.[2] tgx = 2. 21.[3] tg3x = -1. 22.[3] tg% = 3.
23.@3tg[x+%)+\/§=0. 24, [3] 3tgx = 6.
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25.2ctg(g-xJ+tgx=J§. 26. [5] J&3x —tex _

1+tg3xtgx
27.[5] 9tg?x — 3 = 0. 28.[5] 22 2tg2x _ I3
- tg22x 3

HaiiTi Bce pelieHMA ypaBHEHHS Ha 3aJaHHOM oTpe3dke (29—30).
29. [5] tg(x— g) =43, [—37"; n]-

30. tg% = -1, [-r; 2n].

Pemnts ypaBHeHHEe (31—32). in2
31.[6] cosx tgx = 0. 32. [T s‘t'; X-o.
x

§ 36. PeweHne TPUroHOMETPUYECKUX YPaBHEHUN

Cnpano-mble cBepeHuma

Penrenne TpUrOHOMETPDHMUYECKMX YDPAaBHEHUH CBOAUTCA B HTOre
K peIIeHHI0 OAHOTO M3 IPOCTEeHIINX TPUTOHOMETPHUYECKHX ypaBHe-
HU# sinx = a, cosx = a, tgx = a. HanmoMmHUM 00611111€ (hOopMyJIBI KOp-
Hel 3TUX ypaBHEHUM:

VpaBHeHHe Kopuu
sinx =a, |a|<1 ) x = (-1)"arcsina + n, ne Z
cosx=a,|a|<1 2) x =tarccosa + 2nn, ne Z
tgx=a,a€eR 3) x =arctga+nn, neZ

Mpumepsbl ¢ pewieHnaMu

Pemute ypaBHeHne 2sin?x — 8sinx — 2 = 0.
Pewmenue. Ilonaraa sinx =y, moayuyaem ypaBHeHHe 2y°-

-3y - 2=0, uMerolllee KOPDHU Y, =2, Yy = —%. Ecim y= —%, T0
sinx = —%, oTKygma x = (-1)"* 1% + ntn. Ecau y = 2, To sinx = 2. 310

YpaBHEHHE He MMeeT KOpHeM.
T
OTBerT. X = (—1)"”€+7tn, neZ.

Peumnte ypaBaenue 2sin?x — 3cosx = 3.
Pemenue. 3amenum sin?x ma 1 — cos?x. Torma ypaBHeHHe
npumet Bug 2(1 — cos?x) — 3cosx = 3, uau 2cos?x + 3cosx +1=0,

OoTKyJZa cosx = —1, cosx = —%.
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1
Ecim cosx=-1, To x=m+ 2nn, a ecan cosx=-§, TO

x=i2—n+21t.
3

OrBeT. x =7+ 21N, X = iz?n+21tn, neZ.

Pemints ypaBuenune tgx — 3ctgx = 2.
PemeHue. 3anucaB ypaBHeHNe B Buze tgx — ti = 2 U yMHO-
g x

*uB obe ero uacTu Ha tgx, moayuum tg2x — 2tgx — 8 =0, oTkyzna
tgx=-1, tgx = 3. Ecain tgx =-1, To x = —%+ nn, a ecau tgx = 3,

10 x = arctg 3 + nn.

B mpomecce pelleHMA MBI YMHOMKHJIM 00€ YacTH ypaBHEHUS
Ha tg X, YTO MOIJI0O IPHUBECTH K IIOSBJIEHUIO IIOCTOPDOHHHMX KOpHeIl,
KOTOpbie SABJIAIOTCA KOpPHAMHK ypaBHeuusa tgx = 0. Tak Kak 3Haue-
HHfL X, IpH KOTOpHIX tgx =0, He ABAAIOTCA KOPHAMU ypaBHEHUS
tg?x — 2tgx — 8 = 0, To 9TO ypaBHeHMe U MCXOJHOE ypaBHEHHE PAaB-
HOCHJIBHBI.

OrBeT. x = —%+ nn, x = arctg3 + nn, n € Z.

Peuintes ypaBHeHue cos2x — 2cosx = 0.
Pemenue. Ucmoneadys dopmyry cos2x = 2cos?x —1 u mo-
narag cosx = ¢, mosiyuaeM ypaBHeHue 2t2 — 2t — 1 =0, umemnoimee

1-J3 ; _1+43
===

y by . Tak kak -1<t; <0, t,>1, TO

2
1-43 J3-1
=

KOpHM ¢, =

x=tarccost, + 2nn, rae arccost; = arccos = Tt — arccos

OTserT. x=i(1t - arccos%} +2nn, n e Z.

YpaBHeHMA, OMHOPOAHbIE OTHOCHUTEJIBHO SinXx M COS X

OmHOpOoAHBIE YPABHEHUSA — 3TO YPABHEHHUA BHAA

asinx + bcosx =0,
asin?x + bsinx cosx + ccos?x = 0.

Pemnte ypaBHenume 2sinx + 5cosx = 0.

Pemeunune. 3amernMm, uTo cosx # 0. JeiicTBUTeNbHO, €CJIH
cosx = 0, To U3 ypaBHEHHA cJeAyeT, 4To sin x = 0, a 3T0 HEBO3MOXKHO,
rak Kak sin?x + cos?x = 1. IToaTomy, pa3ziesuB obe YaCTH YPABHEHHUS
HA COS X, IMOJy4YuM ypaBHeHMe 2tg x + 5 = 0, paBHOCHJIBHOE UCXOHO-

my. Orcioga Haxomum tgx = —g. OTrBeT. X = —arctgg +7nn, neZ.

Pemuts ypaBHeHMe sin?x — 3sinx cosx — 4cos?x = 0.
Pemenne. Pasgenus obe uacT JaHHOTO ypaBHEHHMA Ha cos? x,

mosydyaeM paBHOCHJIbLHOe ypaBHeHue tg2x —3tgx —4 =0, oTkyzaa
tex=4, tgx=-1. OrBeT. x =arctg4 + tn, x = —%+ n, ncZ.
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3ameuanue. YpaBHeHue asin®x + bsinxcosx + ccos?x =d
MOXKHO CBECTH K OZHOPOJHOMY, €CJIM BOCIOJIb30BATHCA TOMIECTBOM
d = d(sin®x + cos?® x).

YpaBHeHMA BHIA acosx + bsinx =c¢

PaccMmoTpuM ypaBHeHME acosx + bsinx = c.
Byaem cuurath, uro a # 0, b # 0 (ecsin a = 0 uam b = 0, To ypas-
HeHHe CBOOUTCA K IpocTeiiieMy).
VYpaBHeHHMEe MOXXHO CBECTH K KBaJADATHOMY OTHOCHTEJBHO
x - 2t 1-1¢
t =tg—, Tak KakK sinx = ——, cosx = .
2 1+ 22 1+ ¢2
Jpyroit cnocob pemieHNsA ypaBHEHHS OCHOBAH Ha BBeEHHUH BCIIO-
MorarejibHOro yria. Torga ypaBHeHHe IIDHMMET BU

C

<1, T.e. c2<a?+ b2 TO ypaBHEHUE HMeeT

sin(x +¢) =

C
Ja o

KOpHH, a ecau c2 > a? + b2, To OHO He UMeeT KOpHeil.

Ecan

Pemnuts ypaBueHue 4cosx + 3sinx = 2.
Pemenue. Paznenus obe wacTu ypaBHeHus Ha + 42 + 3% =5,

moJiyyaeM ypaBHEHHE %cos x+ g sinx = %, KOTOpO€ MOYKXHO 3aIIMCaTh
. _2 . 4 3 . 4
B BHZe sin(x + @) = = rgesing = = cos@ = = M IIO3TOMY @ = arcsmg.
Orciona HaxoauM x = —@ + (-1)" arcsing + nn.

OTrBeT. Xx = —arcsin§+ (—1)"arcsin§ +nn, neZ.

YpaBHeHHsn, pelIaeMble C IIOMOILIBIO PA3JIOKEeHUA
MX JIeBOi YaCTH Ha MHOKHTEJH

Pemute ypaBHeHUEe 2sinx cos2x — 1 + sinx — 2cos2x = 0.

PemeHnue. CrpynnupyeM cjlaraemMble JIEBOM 4acTH YpPaBHEHHA
M IIOJYYUM

2cos2x(sinx - 1) + (sinx - 1) =0,
(sinx — 1)(2cos2x + 1) = 0.
IToaToMy wucxoaHOe YypaBHEHHE DABHOCHJIBHO COBOKYIIHOCTH
o, . 1

ABYX YpaBHeHMIi: sinx = 1 u cos 2x = -3 B nmopo6HBIX ciryyasx roso-
PAT TakKe, 4YTO ypABHEHUE pacliajaeTcsA Ha OBAa YpaBHEHMS.

OTBerT. x=£+2nn, x=i§+nn, neZ.
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Pemute ypaBHeHHe sin x cos 3x = cos x sin 5x.
Peuienue. IIpeo6pasdys B 06enX 4acTsX ypaBHEHUS IIpOU3Beze-
e B cymmy (cMm. popmyay (5) § 11), sanumem ypaBHeHHe B BHAE

%(Sin 4x - sin2x) = %(sin 6x + sin 4x),
sin 6x + sin2x = 0.

ITo popmysie cyMMBl CHHYCOB moJsiydaem 2sin4x cos2x = 0. 3a-
METHM, YTO BC€ KOPHM ypaBHeHHUsA cos 2x = 0 comepkaTcad cpeiu Kop-

Heil ypaBHeHUd sin 4x = 0, 1 HaiifgéM Bce pelIeHUA MCXOAHOIO ypas-

nn
HeHUSA: X = i neZz.

Pemnth ypaBHeHHe cos?2x + sin? x = cos? 3x.
Pemenue. Ilpumensas ¢dbopMyJibl NOHMMKEHUA CTEII€HU, 3allH-
IeM ypaBHEHUE B BHUIE

2 1+ cosbx 1-cos2x 2 cos6x + cos2x
cos“2x = - , C08“2x= ————

2 2 2
IIo ¢popmysaMm cyMMBbl ¥ Pa3HOCTH KOCHHYCOB IIOCJIeAOBATEJIbHO

npeo6pa3yeM IOJIY4YEHHOE YpaBHEHHe:

cos22x = cos4x cos2x, cos2x(cos2x — cos4x) =0,
2cos2xsin3x sinx = 0.

Tax Kak Bce KOpHH ypaBHeHHUsd sinx = 0 comeprxarcs cpeayu Kop-
Heit ypaBHeHHUA sin 3x = 0, To cxogHOE ypaBHEHHE DABHOCUJIBHO CO-

BOKYIIHOCTH ypaBHeHUil cos2x = 0, sin3x = 0.

OTBeT.x=£+n—",x=ﬂ,neZ.
4 2 3

3apaHus ona caMOCTONITeNbHOWK paboTbl

BapuaHr |

IIpuBecTn ypaBHEeHME K KBaADPATHOMY OTHOCHUTEJIBHO OZHOM M3 TPUTO-
HOMeTpUUYeCKUX (PYHKIMH 1 HaiiTH ero KopHu (1—S8).

1.[2] sin?x = 1. 2.[2] 2cos?2x = 1. 3. [3] cos?x = cos x.
4.[3] 2sin%x + sinx — 3 = 0. 5.[3] tgx = 3ctg x.
6.[3] tgx =2 - tg2x. 7.[4] 2sin?x + cos?x — 8sinx — 5 =0.

8.[4] 2sin%x + 8cosx = 0.

PemiuTh ypaBHEHHe, DA3JIOXKUB HA MHOMKHTENM €ro JIeBYI0 YaCTh
(9—13).
9.@cosz(n—x)—sin(%—x)=0. 10.[4] 3tg2x — /3 tgx = 0.
11.[4] sinx — sin8x = 0. 12. [4] cos 5x — cos 3x = 0.
13.[5] sin 7x — sin 8x — cos 5x = 0.
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PemuTe 0OZHOPOAHOE YDABHeHHMe IepBoill cremenn (14—16).
14.[4] /3sinx +cosx = 0. 15.[4] sinx — cosx = 0.
16. [4] 8sinx + 2cosx = 0.

PemnTs ofHOPOAHOe YpABHeHMe BTopol cremesnu (17—18).
17, [B] sin?x — 3cos?x + 2sinx cosx = 0.

18. 5] 8cos?x + sin®x ~ 5sinx cosx = 0.

Pemure ypaBueRue (19—27).

19. [5] 25in%x — 5sinx cosx = 3cos?x.

20. [5] sinx + 2cosx =|sinx

21.[6] sin2x — 58inx + Beosx + 5= 0.

22.[6] 3sinx + 4cosx = 1. 28. [6] sin 8x = cos5x.

24. [6] sin 2x cos 4x = sin 6x cos 8x.

25. [6] 2cos 2x + Heos?x = 88in2x — 6.

286. [7] cosx — cos 3x = 4sindx. 27. [7] cos6x + 6cos2x =0,

28. [7] Haiitm Bce Kopan ypasHesHus 6 + 5sin 2x = 10 cos? x, npusag-
JIEIRAIHE OTPESKY [-—%; n ]

Bapuant If

IIpmBecTH ypaBHeHHE K KBANDATHOMY OTHOCHTEBLHO OAHOM M3 TPHEro-
HOMETpHYeCKHX MYHKOWI B HaiiTR ero KopHH (1—8).

1.[2] cos?x = 1. 2.[2] 4sin?x = 3. 8.[3] sin?x =sinx.
4.[8)] Bcos?x + cosx —4=0. 5.[8) 3tgx = ctg x.
6.[3) te2x -5 =4tgx. 7.{4]) sin%x + 2cos?x — 5cosx — T=0.

8. (3] 2cos2x — 3sinx = 0.
Pemipmrs ypaBHeHMe, DAMVIOKHB HA MHOXHTEIM €0 JIEBYIO YAacTh
(9—13).
9. [4] 8in?(x -~ x)+cos %-l- x|=0
10. [4] tg?x - tgx = 0. 11.[4]) cosx + cos8x = 0.
12. [4] sin2x + sin3x = 0. 13. [5] cos 7x - cosx - sindx = 0.
Pemmrs opHOpOAHOe YDABHEHHMe DepBoil cremeEHn (14—16).
14.[4] sinx - v8cosx =0.  15.[4] sinx + cosx = 0.
16.[4] 3sinx — 5cosx = 0.
PemuTs ogHopoaHoe YpaBHEHMe BTopoil cremesn (17—18).

17.[5] sin®x + 6¢cos?x + Tsinx cosx = 0.
18. [5] 3sin?x — 4sinx cosx + cos?x = 0,
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Pemuts ypaBuenme (19—27).
19.[5] 4sin%x + 5sinx cosx — cos?x = 2.
20.[5] cosx — 2sinx = |cos x|.

21.@sin2x+«/§sin(x—%)= 1.

22.[6] 4sinx — 3cosx = 2. 23. [6] cos 8x = sin 5x.

24, [6] cos Tx cos 13x = cos x cos 19x.

25. (6] 6 cos 2x + 8 = 7sin2x — 8cos?x

2. (7] sinx — sin 3x = 4sin%x cos x.

21.[7] sin8x — Tsinx = 0.

28.[7] Haittu Bce KopHM ypaBHeHHs sin2x + 16 cos?x = 4, npuHaz-

n, 3n
Jexalre OTPe3Ky 2 2 |

§ 37*. Npumepbl peLeHns NPocTenLnxX
TPUroHOMETPU4YECKUX HEePaBEeHCTB

Mlpumepbl ¢ pewseHnaIMU

PemnuTe HepaBeHCTBO sinx < E

Y
Pemenue. IlocTpouM egUHUYHYIO

OKDYKHOCTb U IIDOBEAEM dYepe3 TOUYKY

Sk
~

ocu Oy ¢ opagMHATOM % npsamyio [, napaJ-

neabHyo ocu Ox (puc. 45). Ilpamas | me- ol
peceKkaeT €IUHUYHYIO OKPYXXHOCTH B TOY-
kax M, u M,. I3 pucyHKa BUJHO, YTO BCe
TOYKM €JUHHYHOM OKPYXKHOCTH, PaCIOJIO-
XKeHHble HUKe MNpAMOi l, MMeT opAHNHA-

Ry

1
1y, MeHbIIYI0 ——. Touke M, COOTBETCTBYET Puc. 45

J2
9n

3n
roJl —, a Touke M, — yroJa 2+ X2 =21,
y 4 2 y 4 4
3n 9In
OTBeT. T+27tk<x<T+27tk keZ.

Pemmnts HepaBeHCTBO 4cos?x — 8cosx + 3 < 0.
Pemenwue. Ilonarasa cos x = t, mnojyyaeM KBagpaTHOe HEPpABeH-
ctBo 412 — 8t + 8 < 0, paBHOCHJIbHOE HEPABEHCTBY (t - %)( t - E) <0.

IloaTomy maHHOE B YCJIOBHM HEDABEHCTBO PABHOCHJIBHO KaMJOMY M3
HEPaBE€HCTB (Cosx - g)(cosx - %) <0, (5 - cosx)(cosx - %) >0,
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cosx > % Ha orpeske [-n; n] ypaBHeaue cosx '—-% MMeeT KOpDHH -%
n 1

H - 8 PellIeHNAMN HePABEHCTBA COB X > = HA 9TOM OTPe3Ke ABJIAITCH

BCE YMCIA M3 HHTEpPBAJA [—%; %

CTBE COSX > E H pPaBHOCHJBHOI'0O €MY HNCXOOHOI'O HEPABEHCTBA eCThb

]. MEOXeCcTBO pellleHHH HEpPABeHE-

MHOMECTED HHTEDEANOR

_%+2nk{xc%+2nk, ke Z.

3ananus oNs CAMOCTORTENbHOW paboTn
Bapuaur |

Pemure nepaBeHctTso {(1—4).
1.@cosx<%. Z.Esmxéé.
8.[7] 2sin%x —sinx -~ 3 < 0. 4.[7] 2cos?x ~ 3cosx — 2> 0.

Bapuanr If

PemuTs HepaeeHcTBo (1—4).
1 s 1
1.|6| cosx & ——=. 2. sin2x > —,
L [ sin2x > 1
8.[7] 4sin?x - 8sinx + 3 < 0. 4. [7] sinx > cos?x.
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KontponwHan pabGora N2 6
Bapuanr |

1. Peminte ypaBHEHHE!
1) VZcosx - 1= 0; 2) 3tg2x+/3=0.
2. HailTe pemieEHe YpapHEHHUA sin§= -—Elz— Ha oTpeske [0; 3x].

3. PemnTh ypaBHeHHe:
1) 8cosx ~cos?x = 0;

2) 6sin?x — sinx =1; 8) 4sinx + S5cosx =4;

4) sin‘x + costx = cog?2x + %

Bapuant il

1, PemuTh ypaBHeHUe:
1) V2sinx-1=0; 2) tg%—J§=0.
2, HeilTh pelueHve ypaBHEHUSA cos-’25= -;— Ha oTpeske [0; 4n].

3. Pemmure ypaBHeHME:
1) sin®x — sinx = 03

2) 10cos®x + 8cosx = 1; 3) 5sinx + cosx = 5;
4) gin*x + costx = sin?2x - Elz—
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3apanvs AnA NOArOTOBKMU K 3K3aMEHY

1. [3] Pemure ypapnenue: 1) 4°%*=2; 2) §9nr =1,
OTrserT. 1) :|:§+21m, neZ; 2) nn, nelZ.

2. [5) Haiitu Bce xopaM ypapHeHnd sin 2x + +/2 sin x = 0, npunaane-

KAMHE OTPEIKY —31; 3r . OrBem, —5—“; -R; as—“; 0;
2 2 4 4

3n, _, 5m

—3 " —.

4 4

3. (5] Pemrnre ypaBmenme 0,5s8in2x + cos?x = 4cos2x M yKasam
Kakoe-EU0YAbL €ro pemieHHe, YAOBJETBODAIOMEE HEPABEHCTBY

nx—x2>0. OrBerT. x=—%+nn, x=arctg'z+1m, nel

HepapeHCTBY nx — x> 0 yAoBJeTBOpAeT, HaIpHMep, pele

HPE 3—“.
4

BamMeuanue. IIpu pasEHX cnocofax peleErA MOTYT LOJY-
YATECH DA’ IMYHBIE N0 BHAY OTBETEHL

. [6] Pemurs ypaprenne x2 + 2x + 4 = 8 sin 3%

[ 9

YKaszaHHe., YuecThb, UTO BSm%sa, a x2+2x+4=

=(x+1*+323.
OrmeT. x =-1.

o,

. [6] Pemmrrs ypapuerue x2 — 2x + 2 = 2cos 2rx — 1.
OrBer. x=1.

. Pemurs ypaBuesme 9 — x2 - sin2x = 0.
¥ xasanue. IlponspeicENe IBYX MHOKHTeNeil DABHO HyW,
KOTAA OfNMH U8 HUX paBeH HYJIO, & APYroll HMeeT CMEICH.

OTBET.x=3,x=i£,x=0,x=—3.

o

]

. [7] Haittn saauenne Brpasesns 5 sin [ % + arcsin [ —%] ]
OTrBer. 4.

o

. CKOJIBKO KODHeH FMeeT YypPABHEHHE
[1_ 25in2 %] - logy (4 — x%) = 0?

OrserT. 4.

&

. [8] TycTe x, — HaMMeHBIIHH NONOKUTENLHBII KOPEHb Ypashe-
Hug cos’x — 5sinxcosx + 2 = 0. Hatitu tgx,. OrBer. 1.

10. [9] Haitru Boe 3HAYEHHSA X, IIPH KOTOPLIX BEIpAXKeHNe J8-2x-xix

X ctg[ % x? ] AMEeeT CMBIC/ X He 0BpamiaeTea B Hy b,
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Oreer. Ilprm Beex x €(-83; 1), 3a HCKJINUYCHNEM TOYEK
3 9 15

0; —fos ~¥385 — =5 ~v8; —[—¢.

{os 3 -8 [§: -8 [

11. (6] HaiiTu 3HaueHMe BRIpa)KeHMHA sin 30, €CJM O YAOBAETBODAET
yesopuio sin 6o = —ﬁ. OTBer. l/--E*; —l@; l; —~1-.
2 2 2 2

Pemuthb yperuenue (12—14).

12.{5] sin 2x — cosx = 2sinx ~ 1. OTEBeE™. (_1)”%+ an, 2nn, n € Z.

18.[5] v8cos3x +sin3x=2sinx. Orser. i%+ nn, —%+ nn, ne Z.

14. [6] cos* x + 0,53 = sintx. OTBeT. :tﬁl—; +nn, neZ.
15. [8] HaiiTh Bce pemmeHus yPABHEERSA
orpeske [-n; w].
Vxazarue. [IOEHSHTL cTeNeHL ypABHEHMA.

cosx—l|=80032£—5 Ha
4 2

1 1
OTEeT. arccos Z y —arccos Z .

16. [9] Haiitn Bce 3HAYEHHA ¢, OPH KOTOPHX YDaBHEHHA sinx +
x
+cosx=1m cosE = ¢ UMeIOT XoTaA 6L oARH o6mull RopeHb.

Jé, JE, -1, 1.

OrBEeT. ——
2 2

17. [9] IIpn xaKuX SHaYeHHAX a BRIpAXKEHHE
1 +sinx(3sinx + acosx)

He PABHO HYJAI) HM IIPF KeKHX sHaueHHAX x? OTBeT. (—4; 4).

Pemute ypasHenune (18—24).
18. [6] fcos2x = 1+ 2sinx. OrBeT. nn, nc Z.

19.[7] J/3sinfx—2 = 3cosx—1. OTmer. :I:%+21m,nez.
20, [8] sinxsin5xsin9x =1. OTBer. %+21m, nelZ.
21.[8] sinx sin9xsin13x = 1. OTBeT. %+21m, neZ

22, [7] 1) sin 8x cosx = sin 5x cos 3x;
2) sin2x cosbSx = sindx cosdx,

OrBeT. 1) x=E,x=£+£’3,nEZ;
2 12 6 .

2) x=nn,x=2+8 nez

) 4 2
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23.[7] 1) sin?2x + cos*2x = sin 2x cos 2x;
2) sin*x + cos*x = cos?2x + i

OTrBeT. 1) x = +1;—",neZ; 2) x=£+n—",neZ.

r
8 4
24.[7] 1) cos®x — sin®x = 2 cos?2x;

2) sin®x — cos®x + 1 = 2(sin%x + cos? x).

OTBerT. 1) x=%+ nzn’ neZz, x=i%arccos(4-\/13)+1tn,

[o ]

neZ;, 2) x=2400 x=1

4 2 2

25. HaiiTn HaMMeHbIINI TOJIOKUTEJbHBII KOPDEHb YPaBHEHUA:
1) 4cos?2x = 2 — 23sinx — 3cos 2x;
2) 2(1 + sin?x) = 2cos 2x — 5cos x.

OTBerT. 1) n+arcsin%; 2) arccos(—g).

3apaHua ANS MHTEpecCyIoLUXCA MaTeMaTUKOn

Mpumepsbl C pelieHnaIMun
cos 2x

ypaBHeHue sin?2x + sin?4x =1 - .
cos 3x
Pemenue. McxogHoe ypaBHEHHE DABHOCHJIBHO KAaXKIOMy H3

. 1-cos4x 1-cos8x cos 2x cos4x+ cos8x  cos2x
YpPaBHEHUH + =1- , = ,
2 2 cos 3x 2 cos 3x

cos 2x
cosbxcos2x =
cos 3x

CHJIBHO ypaBHEHUIO cos 2x (cos3x cos6x — 1) =0.

, & IIDYM BHIIOJIHEHHNHM ycJIoBUA cos 3x # 0 paBHo-

VYpaBueHue cos2x = 0 ¥MeeT KOpDHH X = %+ %, n € Z, a ypas-

HeHHe cos 3x cos 6x = 1 MoKeT UMeTh KOPDHU TOJIBKO B cJIydae, Koraa
|cos3x| = 1.

2nn
Ecau cos3x =1, Tocosbx=1u x = , a ecJqii cos 3x =-1, To
cos6x =1, u Torga cos3x cos6x = —1.
OTBeT. X = £+n?", x = 2””, nelZ.
cos3x 2|cosx|
Pemnintes ypaBHeHUE + = -
cos X cos 3x
cos 3x
Pemenue. Ilycth t =
COos X
2
a) Ecincos x >0, T0t + e -1, nau t2 + t + 2 = 0. Do ypasae-

HHe He MeeT ﬂeﬁCTBHTeJILHHX }copHeﬁ.
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6) Eciu cos x <0, To t—2=-1, mim t2+t-2=0, oTKyZa

ty=-2, t,= 1.

~ |

cos 3x 4cos®x — 3cos x
ITycte ¢t = -2, Torga =-2,mm ——— " =_2,
0S X COos X
1 1
Tak kak cosx # 0, To 4cos?2x — 3 =-2, cos?x = e cosx = -5

x=+2" 4 2nn.
3

IIyete t=1, Torma 4cos?x-38=1, cos2x=1, cosx=-1,
x=T7+ 2nn.
OTBeT.x=iz?n+2nn,x=n+21tn,nez.

Pemuts ypaBHEHUE J 7T—-cosx—-6cos2x = 4sin x.
Pemenmne. [lJanHoe ypaBHEHHE PABHOCHJIBHO CHCTEME

{ 7 —cosx —6cos2x = 16sin? x,

sinx 20,

4 YPaBHE€HHE CHUCTEMBbI DPABHOCHJIPHO KaXXJAO0My U3 ypaBHeHHﬁ

7 —-cosx —6(2cos?x — 1) =16 (1 - cos?x),
4cos?x —cosx-3=0,

OTKyZa cosx = 1, cosx = —%.

YceaoBuio sin x 2 0 yaoBJIeTBODAIOT CJIEAYIOIINE CEPHUU KOPHeEH:

x=271n, x = arccos(—%) +27tn, ne Z.

sin®x cos 8x + cos®x sin3x 3
Pemuthk ypaBHEeHHE - ==,
| sin 2x | 4
Pemenune. Tak Kak
.3 3sin x — sin 3x 3 3cos x + cos 3x
sin x=+, cos x=f, TO

sin3xcos 8x + cos®x sin 3x =
= g(sin xcos 3x + cos x sin 3x) = %sin 4x,

M MCXOJHOE YpaBHEHHNE DAaBHOCHJIBHO YDaBHEHUIO

1. 1)

sindx
|sin2x |

a) Ecim sin2x >0, 1o u3 ypaBHenumsa (1) ciaemyer, UTO
cos 2x = %, OTKyZla X = i% + 1n, n € Z. Ycaosuio sin2x > 0 yxosJe-

TBOPAIOT 3HAYEHHUSA

=%+nn,neZ. 2)
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6) Ecou sin2x < 0, Tocos 2x = —%, x= :I:%+ nn, n € Z, a yoao-
BHIO 8in 2x < 0 YAOBNETBOPAIT SHAYEHHSA
x=—%+nn,nez. (3)
3aMeTHM, YTO cepHMH KopHeit ypapuermi {(2) u (3) moxno ofs
efHHATEL B OAHY CEPHIO

=,z
x—6+2k,hez. {1

B camoM Jene, eciu k = 2n, To M3 ypaBHeHHs (4) ciegyer, 4w
= %+ nn, a ecain k=2n-1, T0 B3 ypaBHeHRA (4) noaydaes

x=—%+1tn,nez.

OTBeT. x = %+%k, ke lZ.

PemiuTe ypaBHeHHE
sin 3x

—4tgldx,
cosdx

3+cosbx=2.

Pemerue. Eciu cosdx =, To McXonHOe YpPABHeHHe DaBHO-
CHIIBHO KAXKAOMY H3 YDaBHEHMHA

4(1+ tg?4x) + cos 6x — 1= 2. 203%
cos 4x
4 i 2 sin 3x
_% _9 =2. .
cosZdx Bin”8x cos 4x

IMonaras sin3xcosd4x =%, nDomyuaem ypasHeHHe #2+%#-2=0,
HMeOmee Kopau £, = -2, ¢, = 1.
Tax xak [£|<1, Tot=1, r. e.

gindxcos4x=1. (1)
¥paBHeHue (1) paBHOCHIBEO UCXOAHOMY, & YDABHEHHe
sin4xcos3x =0 (2)

ABpnaercR caencTteneM ypasHernd (1). Ha ypasnernii (1) u (2) momy-
qaeM sindx cos 8x — sin3x cosdx =-1, T. e.

ginx =-1. (3)
YpasHeHue (3) ABNAeTCA CJeAcTBHeM ypasHeHHA (1) 1 uMeeT ROpHH
x=—%+ 2nn, ne Z. (4)

IIpoBepka NOKASHIBAET, YTO JHAYEHHMA X, oUpenendembie GoOpMy-
noii (4), ABAATCA KODEAMHE YpaBHeHNA (1) ¥ HCXOOHOTO YpAPHEHHA.

OTBeT. x = —%+ 2nn, ne Z.
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3ameuanue. CraugapTHeii cnmocobd pemenuss ypaBHeHus (1)
0CHOBAH Ha TOM, 4YTO ypaBHeHUe (1) paBHOCHJIBHO COBOKYIIHOCTH JIBYX
CHCTEeM ypaBHEHMIt

sin3x =1, sin3x = -1,
cosdx = 1; cos4x =

|
|
=

HaiiT Bce 3HaYe€HHUA A, IPU KOTOPBLIX ypaBHEHHE
sin®x + cosbx = a
AMeeT KODHHU, ¥ DPELIUTh 3TO YPaBHEHHUeE.
Pemenune. Bocnosbayemca dhopmyJioi

sin® x + cos® x = % (5 + 3cos 4x),

nonyuenHoit B § 30 (cm. npumep 2). Torna nanHoe ypaBHEHUE IIPHU-

8a
MeT BHJ cos4x = —3 9TO ypaBHEHHE PaBHOCHJIBHO HMCXOAHOMY,

AMeeT KOPHH TOTZAa M TOJIBKO TOTAA, KOTAa BBLIMOJHAETCSA ABOMHOE He-
8a —

5 1
paBeHCTBO —1 < < 1, pelIuB KOTOpoe moJIiyyaeM 1 <a<l.

1
OrBeT. YpaBHEHHE MMEET KODHH, €CJIH 3 <a<1, u He UMmeeT

. 8a -5
KOpDHEH IIPM OCTAJIBHBIX A; X = ti arccos 3 + "2—", neZ2.

Pemnte cucremy ypaBHEHHU
6sinx cosy + 2cos x siny = -3,
5sinx cosy — 3cos x siny = 1.

Pemenue. Ilonaras sinx cosy = u, cosx siny = v, nmoinyuaem
6u+2v=_3’o'r}cy,uau——1 v = 3
5u-3v =1, 4’ 4’

Hcxonuasa cucreMa paBHOCHJIbBHA KaIOM M3 CHCTEM:

CHCTEMY ypPaBHEHHI {

sin x cosy = -i, sin(x+y)=-1,
cos x siny = —3; sin(x - y) = 1.
y__Z’ 2
OTBerT. =—£+(-1)kl+“_k+,m,
4 12 2
=—£+(—1)"”l—n—k+nn,neZ,keZ.
4 12 2

3apaHusa Ana caMoOCTOATENbHOW paboThl

Pemnte ypaBHenue (1—5).
1. cos?x + cos?2x = 1 + ctg 3x.

OTrsBer. £+ﬂ, nelZ2z.
6 3

7 Wabynun, 10 k1. 177



sin3x — cos x

2 —
coe3x — sinbx
O'rne'r.£+1m, —£+1m, (-1)“£+E‘4,neZ.
2 4 12 2
3 4x — 8sin*
3. + cosRx sn’x _ 1 . Oreer. L4 1, ne 2.
4(sln x + cosx) cos X 2

4. sin8x + 8sinx _ ~-2. OTBer. —%+21|:m neZz.

|gin x| sin3x

5. 1]cos 4x — 8in6x = sinx —cos x.
11x i

Orser. =+ 2xn, n+28n, L+ nn, —=+ 2nn, “+21m, nel
2 4 12 12

6. Hafitn Bce 3HauenHsa napaMeTpa 4, OIPpR KOTOPLEIX YpPABHEHRE
2co82x + 2asinx + ¢ — 1 = 0 uMeeT egMHCTReHHREIR KODeHB Ha

HHTEpBaJe [—%; 0]. Oreper.a€-3,a=-2,a=-1L

7. PellUTh CHCTEMY YpPABHeHHIT
Qcosx cosy ~ Hsin x siny = ~6,
Tecosx cosy — 3sin x siny = —4.

Orser. |[t2+Etmn+ak: 2+ _nn+nk|, neZ keZ
6 2 6 2
PemuTs ypasHenue (8—15).

8. sinx + |cos x| = sin4x + cos 2x.
5w 3n n i
OTBerT. T+ 2nn, ?+ 2nn, nn, E+ 2nn, —I+ 2nn, ne Z,

9. J%+cosx0082x = sin(2x+%].
OTBerT. %+ nn, %+21m, nelZ

10. M=2cos4x+5. OrBer. +2+nn, ne 2.
tgx +ctgx 6

11. sin3x + |sinx| = sin2x. OrBeT. 71, %+21m, %+ nmn, neZ

12. cos?2x + cos?4x = sin® x + sin? 5x.

OrBeT. —+— —+—, nelZ.
6 3 12 6
13. tgx - tgdx = ,8 . OTBerT. :tlarccos§+1tn,nez.
gin 2x 2 7
14. tgx + 8|ctgx| + ctg2x =0. OrBer. —arccosi—+ nn, neZ.
15. 1 + 1 + 1 =0

cosxcos2x coe2xcoed3x cos3xcosdx

OrBerT. :!:%4- an, ne Z.
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16. HafiTh BCce pelleHMA VPABHEHH A, YAOMIETBODHAIOININE 380aHHOMY

HepABEHCTBY:
cos2x = 2tg?x — cos®x, sinx > cosx.

Orper. T 1 arccosl+ 2nmn, ne 2.

NE]

17. HailTw Bce 3HAYCHHEA X HI HHTEDEANA [—%; 0], YAOBJETBOPHIO-

oIAe YPABHEHWIO:

J8cosx ~sinx _ J/Bsinx + cosx lin

1 . OrBeT. ~—
) coaBx sin6x 30
gy __Snéxr _ _ co86r  oper. -t _ 9%,

sinx - cosx sinx+ cosx 20 20

18. PeminTs ypaboeHHe
gin? 4x + cos? x = 28in 4x cos? x.

Oreer. %+ nn, neZ.
Pemuth cucreMy ypaBHerEuit (19—22).

19, |sinx cosy = %,

sinyoosx=%.

OrBerT. [nn+£+“—k; un+£~—ﬂ], neZ, ke 2.
4 2 4 2
2. [tgx+tgy=1,

CO8 X COSY = 1.

V2

OTrBerT. %+nn+uk; Jm-fr.k], [nn+ nk; %+ mn— nk), neZ,

ke Z.

21l. [5sinx = siny,
3cos x +cosy = 2.
OtreerT. (2An; n+28k), ne Z, ke Z.

22, |sin%x = siny,
cos? x = cosy.

OrBerT. (nn; 2nk), (%+ nn; %+ 21tk], neZ, ke Z,
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OrBeThl

MaTepuan aons NOBTOPEHMa Kypca anrebpni
7—9 xnaccoe

1
Bapuanm I

lLx,=1,x,=-2,52x2=-53.2,=0,5, x3=-2. 4. x; 5= %1
6. x,=-18, x,=5 8.x,=05 x,=2. 7.3. 8.(2;-1), (-1;2).
9. (4,5; -2,5). 10. (1; 2), (3; 4). 11.(1; -2), (-2; 1). 12. 12 4, 6 u.
13. 3 xM/4. 14. Eecnm a = 0, To x; =0, x, =§; ecrna=0, o x=0,

15. Ecnu a > -3, To %, 5, = *V3+a; ecitm a=-3, T0 x=0; ecrm

" 1 1
a< -3, To KopHe#t Her. 16. ;= ——, X, = ——, eciin a # 1J;
? P 17 a-38 "2  a+38

x= -% npu @ = —3; x=% mpu a=3. 17. p=-1; (x - 1)(8x+2).
18. x, = -1, x; 3 = +2,

Bapuanm II

1.%=1,%=-04.2.x=7.8.2,=0,6,x,= -3 4. x, ;= +/5.
5. x, = -g, x,=6. 8. x,=-1, x,=11. 7.5. 8. (4 1), (-1; -4).

9. (4; -1). 10.(1; 5), (-3; 1). 11 (1; 4), (~4; —1). 12. 10 guei,
15 ameir. 18.2 km/u. 14. Ecau a 20, 70 x,= 0, x2=—§; ecan

a=0, 10 x=0. 15. Ectn a> 4, 70 X, 3 = tva—4; ecnx a= 4, 10

x=0; ecix g < 4, To KopHeli mer. 186. x1=31a, x2=L npr

3+a
a# 18; x=%npn a=3unpu a=-3. 17.¢=12; 2(x - 2)(2x- 3).
18- xl= _2, x2’3= i3.

2

Bapuanm I
1.y=3(x-2)%-3. 2= —%(x+ 3)’+ 4. 6. Cm. puc. 46.

7. Cu. puc. 47. 8. HaumMensmee sEaqgenRne iy = -5 npe x = 1. 9. Han-
Gonbmee spaveHMe y=1lmpu x = -3. 10. 1) y = 6x+8; )y = 6x - 8§,
y=-6x-8

Bapuanwm II
ly=2(x+42+8. 2.y= —% (x-2)2- 8. 6. Cw. puc. 48.

7. Cm. puc. 49. 8. HauMeHnbmee sHaveHne y = -2 npe x = 1. 9. Han-
Gonnmiee aHaveHEHe ¥ = 11l opu x = -2, 10. k= -2, b= -4,
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10| 1 3 X 3 -10 1 x
Puc., 46 Puc. 48
y=x2—2x -3 y=x+2x/-3
Vi Vi
1 14
L : 3 :x_ 1 1 1 : :x_
Puc. 47 Puc. 49
3

Bapuanm I
1. Bee peiticreuTenbHEIe uncaa. 2. Her pemrersnit. 3. Bee gelict-
BRATEJLHEE YHCAA. 4. X = g 5.x<2,x>8.6.0<x<8 7.x<-1,

x;é.
3

Bapuanm II
1. Bee geificreuTennsHEle yucaa. 2. Her pemrenuii. 3. Bee aeiict-

BRTEJLHBIE YHCJIA, 4.x=%. B.x<-B x>1. 6, -2<x<?2.

1 1
T.xs-—=,x2 -
3 2
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4
Bapuanm I

1.-2<x<1, z>8. 2.x<-5 -15<x<l. 3.-2<x%0,
x22, 4.-3€x<2, x=3. 5.x<4, x=-2, x24. 6. x<-h
x=1,5. 7x<—1 B3<x<¥, T<x<9 8xx-1, x=0, x=1,

x=299 x{— 10. 2 < x < -1, x> 2.
Bapuanm IT
1.x4—4,—14x<3.2.—1<xc%,x>2.3.x$—3,0€x€3.
4. x<-2,2<x<8 x>4. 5. x=-3, ~-1<x<1. 6.x=—§,x>ﬁ.
7.-2<x<2 2<x<8, x>4. 8.-2<x<1, x=3 9.x>—%.
10. x <« 3,1« x < 3.

S

Bapuanm I

1. Her kopHeil. 2.x=-—i. 3.x=2. 4.x =-8, x2=§.
B.x;=-8, x,=2. 6.x,=0,2, x,=3. T.x=4, 8. x22. 9 Her
pemenuii. 10-%<x<1 11-——$x$1 12. x <10, x> 18

13. x€21,x35 14. x < 0, x>1 15.0< x < 5. 16. x < -8.

Bapuanm II
1. Her wopueit. 2, x = —3% 3. x=-3 4x=-1, x,=3
8.x,=—4, x, =8. 6. x,= %, x,=4. 7. x=3. 8 x < -2, 9. Her pe-

menpli. 10, 1< x < 4. 11.1€< x<2 12. x < -3, x> 15. 13. x <1,
x27.140<x<2.15. x <0, x>5.18. x < -8B, x> 4.

Mage I—Vi
&1
Bapuaum I
4 401
1 2.—.6.15. ‘99" 235 ¥ man
Bapuanm H
15 4 749
1.1 L2 14 62 7.-5.8.45. " 1956°

§2
Bapuanm 1
1. x7; V2. 2. [5; 6]. 3.[4; 5). 4. Cua. puc. 50. 8. Pangworans-
HHM. 6. PapuoHanevewM. 7. HppanmozanbHeiM. 8, MppanuoHam-

e, 9. 48+ 2415 > 13— 24/30.
182




b2

of 1 vii 6
Prc. 50 Pre. 51

uy
o
-t
2
I
S

=y

Bapuanm II
1. V3; % 2.[3; 4]. 3.[7; 8]. 4. Cu. puc. 51. 5. Panuorams-

Bnin. 6. PanunomaneueiM. 7. Hppauponainsaeiv. 8. PanuoHaabHEIM.

9.7+ 2J10 > 22 - 2/45.

§3
Bapuanm I
1. Apasiercs. 2. fApngercs. 3. 1. 4.4, 5.9. 6.12, 7. 1L,
1223 6 2 9
9900
Bapuanm II
1. Asnsercsa. 2. Asnsercs. 3. 22, 4.11. 5.1L. 6. 28,
: 9107 36 T 24
3., 85200

300 9900

&4
Bapuanm I
152013—24155266758-904 10. 432.
11.7.12. 3. 13. x e R. 14. x > -2, 15. x € -1, x34 16.2< x < 3.

17. y. 18. |yl. 19. 2 + x. 20. | x - 5} 21. 8 — x. 22. —2x — 5. 23. 2x +1.
24 8% - 2. 25, Her. 26, Da. 27. Oa. 28. Her. 29%/‘ 30.Ya - 1.

1 g 3 8 1+4Ja
a1. . 32.-1-%Ya. 833.Ya+%e+1. 34, ———. 35 ——.
Ya -1 Ya+1 Ya

9 _

'JE Yaid 1 3 8 8
. . . . ——. 39.%2a-3/3b. 40.%ab-%2b%.
36 = 37. = 38% a 8fab - ¥/
3(2 + 6 —10)
—_—

41. Yk asauue. Boasecrn B kpagpar obe dacrH. 42.

Bapuanum IT
1.0,4, 2, 3. 3. 2. 4. 1— 6.5.6.6.7.0,5. 8. 3. 9.%. 10. 162.

11. 1. 12.4. 13. x ¢ R. 14 x>2-8. 16.2< x<3. 16. -6 < x <6.
17. 5. 18. |y). 19.8—-x 20.|x+7). 21 11+x. 22.1+3x. 23. 6.
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24.5- 2x. 25. Her. 26. a. 27. Ha. 28. Her. 29.%a. 80.1- 4.

1 & 1 ] Jﬂ -1
31. . 82.1-%Ya. 38 ———. 34.%Ya-1. 35. 1 _—
+ {a a Ya -¥a +1 {a
Ya

-Ya Yav® 1 3 8 _
36. T 37. T 38.%. 89.%5a +34b. 40. V2b - Ja.

[ -

41. ¥k asaHue. Bo3gecTn B KBagpar ofe gactu. 42, M}t_@
§5
Bapuanwm I
L.1)a>1; 2)0<a<1l. 2 16. 3. 3% 4.%. 5.-6. 8.8. 7.5,

121"
2 19 1 E 3
8.2, 9.a2. 10.a, 11,qa%. 12. a’ 13. a%. 14, a%p. 15. 9a°bf.
16.220. 17.220. 18.a221. 19.a>-2. 20.7,1°25 <773,

1 1
21. [.1-]‘< (%)’ 22.(1,03)° < 1. 23, x = l. 24, x = -13. 25, 32,4,

26. /3 < 4/6. 27. (035)?<(0356)7 28. 3517 > 3617, 20, 4a- bs.
_Jab_ 31, a=-1 32a2 33, 56. 34.3Y2 > 1. 85.(0,7)" <1.

"Ja+Jb
7z 3
86. (2,71)"? > (2,701)"3. 37. (0,44)" >(0,(4))"" . 38. (%J >[%] .
89, 2-5 < 2-V3, 40, 2. 41. a2+, 42, a2. 43. a%" . 44. 3D, 45. a +b.
Bapuanm II 5 07 A

Ll)e>1 20<a<l 2-=. 3.-—2. 4. 5l
1 1 B 13 A 1
6.=-. 7.—. 8 ——. 9.a2. 10.a®. 11.a°. 12.a'*. 13.¢°

3 144 12

5 14 10

14.:—:. 15.3%a%b3. 16.a20. 17.420. 18.a>-3. 19.a<1
1 5 5

20.(0,2)° ¢ >0,27%3 21.9,7¢ <9,77. 22. 1< (0,288)8. 23, x = -2

24, x = % 25. 17,56. 26. I 0,1, 27.(1,02)%% < (1,021)%4,

1 1
4
S - 9b-2. 30.24ab. 81 22FP
a® + a3hs + bs

28.18°1.8 » 19-1.8, 29 ¢4

7
32. 2. 33. 3. 34. [%] < 1. 85.(1,07)" >1. 86. (0,37)"% >(0,307)%.

37. (0,(3) ¥ < (0,8)~ 5. 38. (5,1)F < (5,1)"7. 39. (0,3)2 < (0,3,
40. a%. 41. 39542, 42, g1, 43.a75-2, 44. 1 . 45.%

1 - x?
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§6
Bapuanm I

1, Cum. puc, 52. 2. Cu, puec. 53. 3. Cu. puc. 54. 4. Cm. puc. 55.
§.Cu. puc. 56. 6. Cum. puc. 7. 7. xR, y20. 8. xR, yc R.
9.x20, y=0. 10, x=20, y>0. 1L, x20, y20. 12. x>0, y>0.
13.x20, y20. 1d. xe R, ye R. 15. x 20, y = 0. 16. Boapacra-
er. 17. Bospactaer. 18. V6upaer. 19. 3,157 <« 5,287, 20, 0,48%! <
<0,76%1,21. 1 $>3,413%.22. x 2 2. 23. x> 2. 24. x < 3. 25. xeR.
8. 220, x=1l. 27. x20, x=22, x=1. 28.xe R. 29, x < -2,
222, 30.-2<x<0, x>3. 3l.x<-2, x>1 32.y20. 33.y= 0.

4.y28.35.ycR. 36.y>0. 837.y=5x2,y= %xﬁ. 38. BospacTa-
er, 39. YOripaer. 40, ¥YompBaer. dl. x e R, y21; y> 0 npu x € R;

BoapacTaeT npu x 2= 0; ybrieaer nmpu x £ 0 (puc. 58). 42. x ¢ R;
yeRiy>0nmpu x < 1; y < Onpu x > 1; y6uiBaer npu x ¢ R (puc. 59).

¥ y Y
1
1 By A B 1
-10f 1 X -10 1 x
Puc. 52 Pamec. 53 Puc. 54
¥ ¥ ¥

o 1 x g 1 x ol 1 x

Prc. 55 Pnc. 56 Puc. 57
¥ ¥ ¥

1

2

o 1 x
I 1
ol 1 x \ o 1 2 %
Pue. 58 Puc. 59 Puc. 60
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/
i
|

Puc. 61 Pue. 62 Pme. 63

1 1 0 x
-10 1 x 0o 12 3 x
Puc. 64 Puc. 856 Puc. 66
v 43. x21; y20; y > 0 opu x > 1; BOIpACTAET

npu x = 1(puc. 60). 44, x =0, y = 2, y > O npn
x<-8§05, x>0, y<0 npm —chdl;
yoeBaeT mpu x < 0, x > 0 (puc. 61). 45. x e R;
1+ yveRy>0mpu x > -1; y < 0 mpn x < ~1; poz-
. pacTaer mpH x € R (puc. 62). 46. x 2 0; y = -1;
_io/‘l 5 X py>0npmx>1;y<0npul< x < 1; Boapacts-

et opH x = 0 (prc. 63). 47. Ilpn a = 0 ogen ®o-
PeHb, 0pH a > 0 gBa KopHA, IpH a < 0 HeT Kop-
Puc. 67 Heii. 48. IIpu @ = 2 ofilE KOpeHE, IPHU g < 2 fBa
KOPHA, NIPH > 2 werT RopHeld. 49. [Ipn a > 1

ABa KopHA, npr a < 1 mHer kKopme#l. 50. x;=-2, x;=-1, x3=0.
61, x; = -1, x, = 1. 52. Cu. puc. 64. 53. Cm. puc. 65. 54. Cm. puc. 66.

55.4,= 2, yp= -%. 56.y,=8,y, = g 57. Cu. pue. 67.

Bapuanm IT

1. Cm, puc, 68. 2. Cm. puc. 69, 8. Cum. puc. 70. 4. Cu, prc. 71,
5.CMm. puc. 72, 6.CMm. puc. 73. T.x e R, y20. 8. xe R, yeh
. x#0, y=20. 10, x#0, y>0. 11. x>0, y20. 12. x>0, y> 1.
13.x20, y20. 14d. xe R, ye R. 15. x>0, y =z 0. 16. Boapacra-
er. 17. Bospacraer. 18. V6mBaer. 19, 1,351 < 2,751, 20.8,5%4¢

1108 (1)
<10,50-01, 21.[;) >[§] .22, x25. 28.x>-3. 24.x 22
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25.xeR. 26. x =0, x# 3. 27. x#0, x+ -2, x#-1. 28. x e R.
20. 3<xs3. 30, 4<x<0, x>3. 3L.x<-8, x>4. 32.y20.

33.y#0. 34.y>5 85.ycR. 86.y20. 37.y=16x3

., y=x73.

38. Boapacraer. 39. Vomsaer. 40. YouBaer. 41. x e R, y20; y>0

¥

aq 1 X
Pue. 71
Y
1
-2-10 x
Pue. 74
¥
=3 -2| ——
N -10
\ 1
Pue. 77

¥

Vi
1
— 1 x
1 I\
-10 1 x
Puc. 69 Puc. 70
v ¥
1 1
o 1 I o 1 —x
Pue. 72 Puc.73
Yy ¥
2
N —
o1 x
-1 0 1\ x —1/
Puc. 76 Puec.76
¥ ¥
2
1
—10 1 x 1
o 1 2 X
Pue. 78 Pue. 79
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[N ——

1 2 x

=

1 A 1

-10[ 1 x -2 -2 -1 0 x

Puc. 80 Pue, 81 Puc. 82

Y npn x € R, Kkpome x = -1; BospacTeeT Opm
x2z-1, yOrBaer npr x < —1(puc. 74). 42. x e R;
41+ yeR y>0mpn x <1; y < 0 mpu x > 1; you-
+ Baer npu x € B (puc. 75). 43. x> 0; y 2 -1;
1 y>0opux>1;y<0npu <€ x < 1; Boapacra-
erupr x 20(puc. 76). 44. x = -2:y 2 Oy y >0
= npa x> -2; y< 0 opn x < —2; yGoisaer npu
-3-2[-1 |0 x x<-2 x>-2 (puc. 77). 46. x e R; ye R;
y>0opu x > -1; y < 0 opu x < —1; BoapacTa-
Puc. 83 ernpr x e R(prc. 78). 46. x =21, y 20, y >0
npra x > 1; Bospacraer npe x =1 (puc. 79).
47.IIpu ¢ =0 oAHH KopeHh, nNpH a < 0 HeT KopHe#l, npm a>0
aea KopuA. 48, [Ipu ¢ = 2 oiMH KODEHL, IpM a > 2 aBa KOpHHA, OpH
a < 2 ner KopHeii. 49. Ilpn a > -2 gpa KopaA, UpHE & % —2 HeT KopHeil,
50. x,= -3, x;=-2, x3=-1. 51. x; = -1, x, = 1. 52. Cm. puc. 80.
53. Cn. puc. 81. 54. Cm. puc. 82, 55.y,=2, y,=2. 86.y =4,
¥a = 2. 37. Cm. pme. 83,

§7

Bapuanm I
1.y=2—;'—'£, xeRycR2y=2-%x20,y=23.y=¥2-2z,
X

x4+ 7

xeR ye R 4.y=
pec. 85. 7. Cu. puc. 86.

)4

Yt ~2 M

» xR, ye R. b. CMm. puc. 84, 6. Cu.

e
-«

/ T T :
11 x 1 -2 0| 1 %
0 2\ 4 x —2'\
Pre. 84 Puc. 85 Pue. 86
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Yy
\\ 4 _
0 x
\ -1

-2
0 X
0 2\::
Pac. 87 Puc. 88 Pnc. 89
Bapuanm II

1_y=%3.xeR,yER. 2.y=%+4,x¢0,y¢ 4. 3.y=¥8-x,

xeR, ye R 4.y=x , xeR, ye R 5. Cm. pac. 87. 6. Cu.

puc. 88, 7. Cm. puc, 89,

§8
Bapuanm I

1. Bropoe ypaBHeHHe — cJeJcTBHe nmepeoro. 2. Ilepsoe ypasxe-
EHe — claegcTeuMe BrOporo. 3. IlepBoe ypaBHeHHe -— CJIeACTBHE BTO-
poro. 13, PasnocuneHnl. 14, He pasHocunsar. 15. He paBHocHIEB-
v, 16. He pasrocnabusl. 17. He papuocunssusl. 18. 0, 1, 2, 3.

Bapuanm II

1. Bropoe ypasHeHue — ciencreue nepporo. 2. Ilepsoe ypassae-
BAe — cnexcTere Broporo. 3. IlepBoe ypaBHeHEHe — cJeACTBHE BTO-
poro. 13, Papnocunenn. 14. He pasnocunnerr. 15. He pasrocuis-
BH. 16. PapHocuasHH. 17. He pasEOocHAbHM. 18. 0, 1, 2.

§9
Bapuanm I
lL.Lx=1.2.x=0.8. x=6. 4. x;=—4, x,=8. 8. x, =0, x, = 4,
6.x=-4. 7.x=38. 8. x=10. 9. x=-1. 10.x=§. 11. x = 2.
12.x,=1, x,=4. 18. x=a® npu a >0, zer xopHe#f mpu a< 0.
4. x=a? +1opua = 0, Her kopreit tpu a < 0. 15. x =(1+ a)? opu

a2 ~1, HeT KopHeil npH a < -1. 16. OguH Kopenw. 17. [IBa xopHA.
18, OmuH kopers. 19. x=-1. 20. x=1. 21. x, = -9, x, = 4.

Bapuanm IT
l.x=6.2.2=0.3.x=6. 4. x,=-3, x;3=4. 8. x,=0, x,= 4.
6.x=-3 7.x=18. 8.x=8. 9 x=20. 10.x=§. 11. x = -2.

12. x,=2, x,=3. 18. x=4? npu a<0, "er xopmeii npu a> 0.
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14. x = g - 2 npm a > 0, Het KopHeit mpu a < 0. 15. x = (¢~ )% opu
az3, geT KopHeld mpH a < 3. 16. Ogua xkopens. 17. IIpa rkopna.
18. Ogun kopeus., 19. x=-1. 20. x=-1. 21. x; = 4, x;, = 2.

10
Bapuanm I §
1. Her pemenmii. 2.2< x <27, 3.-23<x<15 4d.x=2T7.
B.x<-6 6.x2-05 T7.x<14. 8. x>1. 9.x=2, x28.
10. 8<x<1. 11, 2<x< 3. 12, x £ -2, x 2 0. 13, Her pemennii.

14 1<x<4 15. x> 4. 16. x = —1. 17.x>%. 18. x = 2.

Bapuanm II

1. Her pemennmit. 2.3€ x< 7. 8.-12<x<0,8. 4. x211,
B.x<-5 6.x<12 T.x26. B.x>7T. 9.x=-4, x=z=-3
10.83<sx<7. 11.4<x<-8. 12.0< x< 4. 13. Her peurennii.
14, x2-1. 15.2<x<3. 16. x=-8. 17. x> 4. 18. x =3.

Bapuanm I §11

L1}x=-1, x=1, x=3; 2)x=0, y=23; 8) moaoxaTeNsb-
HEI¢ 3HAYEHHA Npu —1 < x < 1, 3 < x € 4, oTpHIATEIbHEE 3HAYCHUA
mpr 2€x<-1, l<x<3 4)-25 x50, 2 x< 4 — npomexryr
KH BospacTaHnfg, 0 < x € 2 — npoMexxytok yOrBaEHKA. 2. Boapac-
raiomaA. 3. Bozpacrawmaa, 4. ¥6meawmad., 5. =17, 6. x = -2,3,

] -3 2
7.5,67% > 5,675, s.(ll] <1 9.(3] > [2] . 10,y =3,
i 3 2
Y 11.y=[£] J12. y=5%. 138, y=(3- 2J2).

14. x=-1, y=i—. 15. x=1. 16. Cra. puc. 90.

17. Cv. puc. 91, 18. x2 1L 19, -2<x<2,
0/ x 20.y>0, 21, y> 2 22 Jna KopHS,

~1
—/ Bapuanwm I

-2 L1)yx=1, x=2 2)x=0, y=-I
Puc. 90 3) nonoRuTENBHEE JHATEHHA NIPH 1 < x < 2,
¥ ¥ ¥

\

1 \ 1

1

ltfboll-

o lholl-

Puc. 91 Punc. 92 Pnc. 93
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OTPHLATENLHEIe BHAYEHHA NpH -1 x <1, 2< x € 3; 4) -1<x< 1,5,
25€ x<3 — ODpoMe;XyTKH BoapacTaHua, L5<x<2,5 — mpoMmexy-
tox yoriBaEmA. 2. Youpalomaa. 3. YousBaloman. 4. Boapacraomasn.

512 (6)?
5.~0,4, 6. x=-18. 7.09%>09" 8 12%<1. 9°(E} {(E} .

10.y=2".11.y=[\g} .12.y=(§4-5-] 18.y=(3+2V2)%. 14, x=-2,

15. x=-1. 16.CwM. puc. 92, 17.Cwm, puc. 93. 18 . x< 1.
<-3, x>3 20.y>0. 21, y > -3. 22, Iea KopHA.

=1
=9
19. x

§12

Bapuanm 1

1.1. 2. x=1,5. 3.x=—§. 4. x=-15 B5.x=0. 6.x=4.
7.x=0.8.x1=2,x2=3.9.x=:I:2J§.10.x1=—2,x2=4.11.x=2.

Bapuaan

1.-1. 2. x= 2— 3.x=18. 4. x=-2. B.x=0. 8.x=3.
7.2,=0, x,=2. 8. He'r kopHelt. 9. x; = -2, x,=0. 10. x, = -1,
x,=3 1l.x=2 12 x1=—2%, x2=—1%.

§13
Bapuanm I L

1. x< -1, 2x$—— 3.x€£-38, x23. 4. x< 3. 50<x<§.
6.x=0, x=1. 7.x——1 8. x>-1. 9. x<2.

Bapuanm IT
1.x<-1. 2.x<-3 8. -2<x<2 4. x<2. 5.x<—%, x> 0.

6.x=-1.7x=-1.8, x>-1. 9. x<1.

§14
Bapuanm I
1L.x=3,y=2.2.x=1,y=2.8.x=-1. 4. x=-4,y=-3.
Bapuanm IT

lLx=-3,y=-2.2.x=1,y=8.8.x=-8. 4. x=2, y=~4.

§15
Bapuanum I
1. 9. 2. 2586. 3484 .8.1.6.2.7.-5. 8= 9.—%.10.6.

11. -2, 12.-8. 13. 2. 14. _§° 15. x < 4. 16. x < % 17. x> 1.
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18. x < -7, x > b. 19.2§<x<4.20.x<~4,x>4.21.x—m50e

JelicTBHTeNABRHOe uHCTo. 22, x <1, x> 7. 23, Takxyx sHauveHuit x

He cymecTByeT., 24.0<x<1l; lc x < lg. 20. x> 3. 26. x=382

27.x=%43. 28.x=2. 29.x=11. 30.x,=-2, x,=5 3L x=38

32. x=%. 33. x=2. 34, x=625. 35. x=/5. 36. x=21—7. 37. x=log, 4.

log,5+1
2

38. x = 39. x=1. 40. x =log; 2. 41. IIpn a2 < 0 xopHeil

n
ger; x=log;a mpm a>0. 42.x=[%} .43.IIpr a<0 n a=1

KopHeii Her; mpu a> 0, a= 1, x=a 2. 44. Kopreii mer (Tak Kak
2q—a? — 1< 0 opn mofiom a).

Bapuanm IT
1. 18. 2. 8000. 8. 147. 4. 225. 5. 1. 6. 2. 7. -3. 8. -g. 9. -g.
10. 9. 11. -2. 12. 4. 13. 1. 14. 2. 15. x < 7. 16. xc%. 17. x < 2.

18. x < -8, x> 4. 19, -1 < x < L6. 20.xc—%, x>%. 21, x — mo-

6oe melicTBHTENBLHOE THCH0. 22, X < 3, x > 5. 28. Tarux sHadeHAH X
e cymecreyer. 24.0< x <1, l<x< 1%. 25.2<x<3, x>3

26. x = 81. 27.x=¥2. 28.x=%. 29, x=29. 30. x,= -2, ;=3

31 x=2. 32.x=%. 33. x = 2. 34. x = 512. 35. x = V7. 36.x=%.

37. x=log; 3. 38. x =1-log, 4. 38. x=1. 40. x =log, 3. 41. Ilpn
m < 0 xopHeit Her; x =logyy m nmpu m > 0. 42, x = 3,2%. 43, Iipn
<0 ua=1xopreit Eer; npu a >0, a = 1 x = a1, 44. Kopaeit mer
(Tax Kak 4a - a2 — 4 < 0 npu mobomM a).

§ 16

Bapuanm I
1.1, 2.-2. 3.3. 4.3. 5. 20. s.%. 7.-1. 8.4. 9.-2

10. 1) 17; 2) 42. 11. 1) 10; 2) 0,5. 12.log, 52, log, (-5)?, 2‘°"§.
13. 1) logy, 10; 2) log,, 100000; 3) log,, %

Bapuanm IT

1.1. 2.-1. 3.2. 4.-5. & 21. 6. g 7.1 8.1 9.2
10. 1) 11; 2) 36. 11. 1) 15; 2) -1. 12.log,(-2)2, logs 273, 3"%'5,
18. 1) log,; 1; 2) logy 1i4‘ 3) log,, ¥12.
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§17

Bapuanm I
1. %log,_ 3. 2 gloga 5 3.0,43. 4.0,77. 5.-0,86. 6.4,25.
1+2m
2
16. x = 25. 17. x =64. 18. x = 125. 19. x,=9, x, = %. 20. x, = 8,
=05 21. x=38. 22. x, = 2, x, = 4. 28. x, = 3, x, = 9. 24. IIpu-
MepHO Yepes 6,1 roga.

7.

.8.1.9.2 10.1.11. 2. 12. 1,30. 13. 3. 14. 2. 15. x = 200.
3 3 9 9 2

Bapuanm II

1.%log35. 2.glog27. 3.0,68. 4.0,73. 5.-4,64. 6.4,21.
1+ m

7 .8.2.9.6. 10. 1. 11. 3. 12. 0,884. 13. g 14.1. 15. x = 9.
16. x = 343. 17. x = 81. 18. x = 27. 19. x,= 8, x, = %. 20. x, = 25,

=02 21.x= % 22 x,=0,25, x,=2 23 x = %, xp = 27.
24. IlpumepHo yepes 3,27 aEA.

Bapuanm I §18
1. -1,7;-0,%; 1,6; 2,8. 2. log, 5,5 < log, 7,5; log,0,8 > log, 0,2
3.logy 5 < 2,8, 4.10g; 0,7 < 0; log, 1,3 > 0. 5. ¥OuBatoman. 6. Bos-
pacralomad. 7. logg 4c log, 9. 8. log, 3. log, §. 9. logg g 4.
5 5 2 8 3 5

> logg,g -g. 10. log; 8,1 < 2. 11.3> log, 0,05. 12. x < 1. 13. x> 1.
]

14.x<1. 15.x>1. 16.x<1. 17.x<1. 18. x>1. 19. x> 1.
20.x=4.20L.x=0.22. x=10. 23. x=1. 24. x > 8. 25.0< x < 6.
26.0<x<2.27. x>¢.2B. x=2.29. x= 3. 30. (2"; —n), ruen € N,
n=0. 31 (1; 0).

Bapuanm II
1. 1,1; 0,5; -1,5; -1,9. 2.log, 6,5 < log, 4; log,0,3 > log, 0,9.
& & 3 3

3.log;5>-18. 4.10g,0,6>0; log;2,1<0. §&. Bospacraiomas.
] a a
6. YoeiBaromasn. 7. log, 8. log, 1. 8. log, 4 < log, 2 9. logg 7 L
7 8 793 33 -
< logg g % 10.logy 81> 8. 11.2<1log, 0,02. 12. x<1. 13. x> 1.
7

14.x>1. 15. x<1. 16. x>1. 17.x>1. 18. x<1. 19. x<1.
20. x=-3.21.x=-2.22. x=4.23. x=25. 24. 0 < x < 4. 258. x > b.
26.0<x<05. 27.x>1. 28.x=3. 29.x=4. 30.(2%; -n), rae

neN, n=0. 3L (1; 0)."
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§19
Bapuanm I

1. Bropoe ypaBaenune — cjieacrsie mepmsoro. 6. He pasHocunb-
HEl. 7. PapHOCHALEEL. 8. x = 2. 9. x = 4. 10. Kopueii ger. 11. x = 1T7.
12.x=3. 13.x=2. 14. x=2. 16. x=4. 168. x=2. 17, x=10.
18.x=9. 19.x=9. 20.x,=-4, x,=2. 21.x,=2, x,=0.25
22 x, =T, £,=05. 28. x=1. 24. x, = 42, x;=0,5. 25. x =9,

y=1. 26.x=4, y=2. 27.(8; 8). 28.(3; 1). 29. [2; %],(lc’g3 2;
log, 3). 30. (log,; 3; log, T)-

Bapuanm II

1. Bropoe ypaBHeHHe — CJefACTBHe IepBoro. 6. PABHOCHJEHE.
7. He paBrocHaABHH. 8. x = /2. 9. x = —4. 10. Kopreit met. 11. Kop-
meit mer. 12, x=5. 18, x = 3. 14. x, =5, x; = 2. 18. Kopreir mer.
16.x=5. 17.x=3. 18. x =25, 19. x=43. 20.x,=-5, x,=2.
21, x, = 125, x, = 0,04. 22. x, =7, x, = 3,5. 23. x = 1. 24. x, = 3¥3,
2=9.25. x=4,y=0,5.26. x =6,y = 2. 27. (9; 7), (T; 9). 28. (8; 2).
29. (1; 1), (log; 3; logg 5). 30. (log, 5; log, 2).

§ 20
Bapuanm I

l.x>5 2.x<-2, x>2 3.x<3 4x>1. B.x>8
8.0<x<8 7. - T<x<1l.8x2>1.0x<-8,x2>2.10.-3<x<2

11. -1<x<1, 3<x<5, 12. 1§cxs2. 13. x = 2. 14. x > 2. 15. Her

pemennit, 16. x > 1,5, 17. x = 2. 18, 1% < x £ 2. 19. Her pemenuil,

20.0<x<8.21. x28.22. 4< x<0,x25.23.0€ x<2,2<x<5
24.2< x<5,. 25.8<x<10. 26.3<x<4, 95 x<10. 27. x <-2,
x>5 2B.-l<x<0, 8S<x<9 29.x>4. 30 0,01< x < 1000.
31. x=4. 32. Her pemenuii, 33, l< x <2, 34, 2<x<8. 35. 0< x <5h¢
npH Beex a. 36.0<x<a? mpm O<a<l; x>a? npH a>1.
87. ~a<x<1l~a npu Beex a. 38.a+0,2< x <a+1 npu Beex a.

Bapuanm Il
lL.x>-8. 2.x2x<-8, 2>3. 3. x>-4. 4. x> 2. 5.04x<%.

6.x>%. 7.x>8. B.-b<x<3. 9.x<-2, x>8 10.-2<x<3.

11. 8<x<-T,1<x<2 12. 1,6<x<3. 13. x > 3. 14. x > 3. 15, Her
pemennit. 16. 1,86 < x < 3. 17. x > 1,25. 18, x 2 2, 19. Her peiuennii.
20.,0<x<2 2L x22 22.-9<x<-5, x20 23.-H<x<-3
~3<x€0.24. 1€ x54.25.35<x<55.26.3<x2<5 T<x<h.

27. x<-4, x>3. 28. 4<x<0, b<x<O 20.x>5. 30.i<x<
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<64. 31. x=22. 32. Her pemrennii. 33.1<x <8, 84.83<x < 9.
35.0<x<0,5° mpuBcex a. 36. x> a* mpu0<a<;0< x < a® npu
6>1.37.x>1-aupuBcex a.38. a+1< x <a+ 2 npu Beex a.

§21
Baputmml
1.B.R.B8 o5 Tn, Tn, 131 121n, 121%, 1217, 45°; 225°;
2’ 3 8 6’4’ 8 7 720’ 240 600

270°. 5.108°; 324°; 558°. 6. ~28,6°; T4,5°; 601,9°. 7. 26 cm.
8.a=3 9. E M.

Baputmm Ir
3 %273 4 " 00 225 225
720°, 5. 72°; 306°; 450°. 6. =40,1°; 85,9°; 705,1°. 7. 6 cm. 8.
9. —cm
§22
Bapuanm I

4.1V, 10, II. &. II, III, III. 6. 1, III, II. 7. 1. 8. (O; 1), (O; -1).
9.(-1; 0), (-1; 0). 10, 1. 11. II. 12, III. 13. I. 14. IIL.

Bapuanm II

4.1, v, IIL. 5.1V, 11, 1. 6. II, 111, IV. 7. II. 8. (0; 1), (O; 1).
9. (-1; 0), (1; 0). 10. IV. 11. II. 12. ITL. 13. IV. 14. IL

§ 23
Bapuarm I

l.sinZM =0,6; cosZM=08; tg-/M=0,75; sin ZK =0,8;
cos ZK = 0,6; tg£K=§. 2. 2=k, ke Z. 8. 3:+2nk ke Z.

4. Cm. puc. 94. §. Cu. pue. 95. 6. Cm. puc. 96. 7. (0,81; 0,59).

. . R,2R, 4r, 51 2n, 4n,
8. (0,81; 0,59). 9. (-0,99; 0,14). 10. 3 30 TR a5 11. 3 3
yi Y v
0,25 v—g
- -0,7 -
\0/1 x 0 1x 0 1x
Pue. 94 Pue. 95 Puc. 96
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_2m, 4An 4o A, 3% 5%. 7T 43 ginl,83< sinl5. 14.cos2>
3 3 4 4 4 4

»cos2,4. 15. 1. 16. 2. 17. JE‘ 18. 2+2J§. 19. 0. 20. 0. 21.43.

22, sino =0, cosa = -1, tgo =0, 23, sino = -1, cosa =0, tg o me
cymecreyer. 24. sino=0, coso =-1, tga=0. 26. = nk, ke Z.

26.0.=n+2nk, kelZ. 27.0t=£+21tk, keZ. 28.x=2—“k, kelZ

20.x=-2 1 onk, heZ. 30.x=-2+% kez a1 [-£ %]
(-f&._ﬂ} [Q_ﬂ)

2 2 2 2
Bapuanm II
R Y 12 5 . 12
1. M: —; = —; = —3 = —3
sin £ 3 cos LM i3 tg LM 12 sin ZK 3
cosLK_— te/K=2,4. 2.—-n+2nrk, ke Z. 3—E+21|:k kelZ.

4, Cv. puc. 97. 5. Cu. puc. 98. 6. Cm. pme. 99. 7. (0,81; -0,569).

. »,31; 0,95). 9. (0,28; R .l.—E;—z—“;‘l—“;s—“. )
8. (-0,31; 0,95). 9.(0,28; —0,96). 10 P 3 3 3 5

br, U, Tx gom. x Tx, Tn ga oo o g
5> 5> 8" 12.4, yiliot el 13. sin(-0,7) < =in(-0,5).
14, cos(~2) > cos(~2,4). 15. —1. 16. 0. 17. Y2 2" 2. 18. 2 2( 19. 0.

20. 0. 21. 8. 22.gina =0, cosa = -1, tga =0. 28, ging = -1,
cose =0, tg o He cymecrByer. 24, sing =0, cosae = -1, {tgu =0,
25.(1::1':2~+1tk, keZ. 26.u=-—%+21:k kReZ. 27.0=2nk, ke Z.

28. x="+2"p keZ 20.x=2"4127k ke Z 80.x="+
10 5 3 15 5
ez si|_¥3._1).(+8._1)
2’ 2/ 27 2

=
..
[y
®
o

-0,3

Pnc. 97 Pnc. 98 Pnc. 99
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24
Bapuanm I §
1.1I. 2.Iv. 8.1, III. 4.1. 5. 1. 6.1IV. 7.1I. 8. 1. 9.1. 10.1I.
1l sine >0, cosa >0. 12, sina >0, cosa<0. 13. sincx <0, cosx<0.
14, sint <0, cosa > 0. 15, sina > 0,cose > 0, 16, tgo > 0, ctgo > 0.
17.tg >0, ctga=0. 18, tga >0, ctgo > 0. 19 tgo <0, ctga < 0.
20.11. 21. 1 nuom IV. 22, sina?ﬂ > sin%. 23. cosﬁ?’td cos[—a?“}

24.5in4,1 < 8in3,01. 25. cos(—1) > cos(-2). 286. s8in2,5 > cos2,5.
7. 101, 28. x = %{k— ), keZ.29. x=xn(k-1), ke Z.

Bapuanm II

1.III. 2. I1. 3. I1, IV. 4. 1. 5. III. 6. IV. 7. 1. 8. IV. 9. 1. 10. II.

11. sino >0, coso>0. 12, sino >0, cosa <0. 13. sina <0, coso <0.

14, sine <0, cose>0. 16. sinx <0, cosa >0. 16. tg <0, ctga <0.
17.tgo >0, ctgo > 0. 18, tgoa > 0, ctga > 0. 19. tg o > O, ctgo > 0.
4w 13x 2n

20. I11. 21. II uan II1. 22. sin4—u >gin| —— |. 28. cos — < cos—.
7 7 9 9

24. sin0,37 > sin6,01. 25. cos(—3) < cos(-5). 26. sin 4,5 < cos 4,5.
27.11. 28, x = %(k+ V), keZ. 29 x= %(1-2::), ke Z.

25
Bapuanm I §
1.sino = -3, 2.cosu=—£, tgaz\{g. 3. sinu:—‘@,
5 4 3 3
cosa=ﬂ. 4. sina=—§, cose = -2, 5. Her. 6. Ha. 7.-8 8 1
3 5 5 8 16

9.2. 10.cos®e. 11.1. 12.sinc +cose. 18.-1. 14. tgo. 15. 1.
8- 17 x=-" 4k, kecZ 18.x="+" Lecz.
2 4 6 3

Bapuanm II
l.cosazﬂ. 2.sma=—"{1_1—, tg(x:-‘{}—-_l. 3.cosa=ﬁ,
5 4 5 3
sina=z. 4.sina=—§, cosa=—2. 5. Her. 6. 0a. 7. —§. S.E.
3 5 5 4 32
B.g. 10. sin®?c. 11. 1. 12. sinc +coso. 13. 1, 14, —tga. 15.1.

5 _ 2n =K
lﬁ.ﬁ. 17. x = 2 kR, keZ 18. x 4+nk,keZ.

26
Bapuanm I §
8. +/1,4. 9. 0,7./151. 10.10,6,/18. 1l.x=nk, keZ

_m, 2nk
12.x—6+ 3" ke Z.
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Bapuanm II
8. 0,455. 9.10,8,/1,36. 10.0,1495. 11.x = -1} +nk, ke2Z.

12.x=%,kez.

§27

Bapuanm I
1. M,(-0,6; 0,8), M,(-0,6; -0,8). 2. M,(-a; -b), My(-a; b).

3. sin%> sin[—%} 4. cos(—i] '-cos— B.tg(4H<tg4 6. -1.

12
7.J§-3
3

8.0.9.0 10.1, 11. 1. 12, cos . 13. x=€+T ke Z.

14.x=%+nk, ke Z. 15.x=%+2nk, ke Z.

Bapuanm II
5. 12 5. 12 . -
1. Ml[_ﬁi 13), Mz[ 3 13]. 2. My(a; b), Mg(a; -b).

: n P n T I
3. sm(-g} < sin 2. 4. cos(-ﬂi] > —cos~. 5. tg (—4) tg4d.

6.-1. 7.2. 80 9.0. 10.1, 11. 1, 12, sin¢. 13. x ==k, ke Z.
14. x—z+— keZ. 15. x=2nk, ke Z.

§28
Bapuanm I 73 7 7
°o_ o_ N2 gin® =3 x_d8
1. sin90°=1. 2.cosdb 2.3 3 2.4.0036 i

5.0. 6. M 7.-%. 9. -1. 10.#. 11. Y2 19 %9,

13. tg . 14, 2. 16, tg o. 16. cos . 17. tg (¢ + ). 18. sin 3o (sin S +1).
21.x=%+2nk, EeZ. 22 x=2nk ke Z. 23.x=%, keZ.

Bapuanm II
1.sin90°= 1. 2. cos45°=§ 3. sin%=§. 4. coan = 1.
5. 127 = V3. 6. 20+ 43 o \F .8.-V3-2.9.-12, 10,28 -3
4 10
11."’_*2. 12.3L 1. ctgucth. 14.2. 15.-1. 16.sina

6
17. tgo tgp. 18. sin3a(cos2oc 1} 21. x=2nk, ke Z. 22, x=n42nk,

ke Z. 23. x=E+uk x=I+— keZ.
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§ 29

Bapuanm I age
1. 25in26°cos26°. 2. cos? 2® _ gin2 2%, g, _2t€32°
5 5 1- tg?32°
4 ZSm[——E)cos(E-E]. 8. 0052[5_2]-31“2[2_5]_
4 2 4 2 2 2 2 2
6 2sin3ocos3a. 7. cos? 3,50 - sin? 3,50, 8. . 9. ZsinZa.
t n_ 3 2-42 120 24
1 ———. . — =2, . . . . —
0. si 5 2 11 cosﬁ > 12 3 13 ~168" 14 25
15. 4/2 - 5. 16. 1. 17. 2coso. 18. 2tg 0. 20. —0,352. 21. 16 . 22, 257.
- 8 Tk =F 4 FF
23, J§.24.x_20+10,kez.25.x 5 2,keZ.
Bapuanm II 2139
2 O _ ain2 a 3_7‘ 3_“ _o
1. cos“29 sin®29°, 2. 281!17 oos7. 3'1—t.3*239°'
4, 23in[£—5] cos(i-g]. 8. cosz[3+“+5)—sin3(3—“+ a_].
4 2 4 2 4 2 4 2
2 Cain? . ?' 2 2tg40’. 3_ .
6. co8“ 30 — sin” 3ot 7.281!120. cosza. 8. =y vy 9. 2311120:.
2 8z _ 2 . o_1l _12410
10.3111:—7. 11.cosT— T 12. 1+ sin 30 —12. 13. R

14, -5. 15. 13 - 843. 16. 1. 17. 2sina. 18, —tg?a. 20. 0,936. 21. g

22.79 23. 37 .24, x——+— keZ. 25. x—~——2+—— keZ.

8 1
§ 30
Bapuanm I

Ll—coaGO i 2-1+00854 ) 3.1—005150 ) 4-1—0052[’:.

2 2 1+ coalb0° 2

X 13 n

5 1+cos§ 6 1—cos§ 7 1+ cos 6o, 8 l—cos? 0 m

2 l+cos% 2 2 2
bt-6ht + 1 1-a
10. /2-1. 11.0,98. 12.1,6928. 13. TSI 14. + e

2
15. —coso + sina.  16.0. 18.5. 189.—JZ—1 zo.li."‘;s—z“

4nk

_——+_, Z_
kE

2 x=24+™ pez 22.x=
8 4
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Bapuanm II

l.l—cc'EIQO‘*'- 2.1+coe;108°. 3.1-005164". 4.1+coszﬂ-
2 2 1+ coalg4® 2
1 1- cos = 1+cosl 2-J2
5 l-coesx o 8, g l-cosBo g 8 g
2 1+cos% 2 2 2
10. vZ + 1. 11. 0,18. 12. 1,8432. 13. 280 -3%) 4 [1+b 4 4
(1+a?y -
16. 2. 18.-3. 19. 2+ V3. 20.:,/@. 21.x=%+%, heZ
22 x——+2nk —ﬂ ke Z.
5 5 5
§ 31

Bapuanm I

12J§+J§—1 V3 +1

5 . 2, - 2 3. ITaoe. 4. 8in 500° > cos 600°,

5. sin 5,37 < cos 4,3n. 6. sin12 < cos13. 7. 1. 8. V3.

Bapuanm II

1.— &2_ JE 2.-1. 3. Mrayc. 4.co08580° < gin 460°. §. &in 5,81 <

< cos6,1n. 6. sin13 > cos9. 7. -2. 8. V3.

§32

Bapuanm I
1.2sin19%¢cos1°. 2. J2sin35°. 8.2cos6°cos2°. 4.-sin10°.

3n 197 . (=
B. 2sunﬁcos;16 6. 2c08 — 21 OOSEZ' 7.J§sm[g+u].

8.~—2sin[%+ : ]sm— 9. J_cos 20 . 10.-2sin15° cos 85°, 11.+/2sina.

12.2cos[£—u]cos£. 13. sin 25° . 14. cos10°. 15.2cos20.cosa.
4 12 cos 20°
2s'm[a+%]
Il 17.2 E_Z1. 18.
J_oos(a ] 7 J_sm(a 2]9111[2 8] 18 po—

19. 4cosctcos? 2 3 20, —4sinc cos% sin%. 21. 4cosE cos & sin 122,

22. sin 2¢ cos bo. 27. 4. 28, —%. 29. sin 8o — sin 8o + sin 20,
30. sino — sin 2o + sin 3ot.
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Bapuanm IT
1. 2gin11°cos 1°. 2, /8 c0s100°. 8. 2cos 12° cos6°. 4. —sin 50°.

9n . n . hn s T L
5'_2(:08-8-651“@' 6. J§smﬁ. 7.251n§cos(a E}

s.zcos[%+§]cos%. 9.@. 10. —/2 5in 25°, 11.cosa. 12. -2 sina.
gin 5°
cos 29°

13.

. 14, %cos 10°. 15. —2sin 8¢ sin20. 16. ﬁsin(a - %}

17.2J§cos(1+a—}cos(£—5]. 18. ——~ 7. 19, 4sin2a x
8 2 8 2 cos

xcosz(%— %} 20. 4cos o sin 7o cos 2¢.. 21, 40033?“ cos 20 cos%.

22 cosocos 20, 27. 4. 28. % 29. cosat + cos B + cos 9o + cos 150,

30, cos ¢ + cos 20 + cos 3 + cos 4.

§33

Bapuanm I

LB, 2% g8n 4% g1 g4 77 g8 g g9
Zo2i g8 42 5l el 7l 83 902
10.2. 1108 12.43. 13.[—%;%]. 14.[0; 2]. 15.¢=0. 16.2.

17. 37". 18. 5?". 19. x = +arccos0,1+ 271, ne Z. 20.x= 2%

neZ. 21.x=2?n+2%, neZ. 22.x=:|:3arccos—?+61m, ne 2.

23. x = %+ 2, x= —%‘ +2nn, neZ. 24.Her pemeHuii.

25.x=%+2%, nelZ. 26.x=%+“?“, neZ. 27.x=%+1m,

neZ.28.—&, n n lix n T 9n 15x 30_2_n’2_1r

"33 3 "1 161616 83’ 3°
31.x=j:%+21m, neZ. 32.x=%+“?“, x=i—3£-+21m, ne 2.

Bapuanm IT

LE 2.3% 335 4.3% 5 603 7.3 81 9 -0,1.

6 4 10 2 2
10.%. 11. 0,6. 12. V8. 13.[-3; 3]. 14.[1; 3]. 15. Takmx 3Haue-
au# wer. 16. % 17. 2?". 18. §41‘_. 19. x = +arccos0,7 + 2nn, n < Z.

20 x=n+2nn,ne Z.21. x = j:%+1|:n, neZ. 22. x= i4arccos%+
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+8nn, ne Z, 23.x=%+21m, x=—%‘+2nn, neZ, 24, Her pe-
menuit. 25. x =nn, n € Z, 26.x=i%+ nn, ne Z. 27.x=%+?,

111|: 13=n 231: 251: 35n
€Z. 28.-5n, —x, 7, 2 1 m 1w &dr  Zom o dom
" 8. -5%, —%, @, on. 29. 18° 18° 18 18 18

30.%, —%. 31. x—i +21tn, nEZ 32. x=n(14+2n), neZ.

§34

Bapuaum I
1-52. 22 3.2 4r 5l 603 7.22. 8.2, 9.0,31.
2 3 3 3
10. Y3, 11. £. 12,4 13,12, 14. 8, 15.[-2; 2. 16.[0; 3] 17. 0.
2 5 13 4 3
18. E. 19, -2—". zo.i. 21. -%. 22, x = (-1)" arcsin 0,35 + nn,

5

neZ 23.x=n(l+4n), neZ. 24.x=(- 1)“11“3*?’ nez.

25.x=(—1)"'%‘+31|:n, nelZ. 26.x=(—1)“+1%—§+1tn, nelZ

nn

27. Her pemenuif. 28.x=?, ne 2. 29.x=%+1m, nel.
30. x = (-1)" larcsin2+ 2, nez 31.-3%, _*, Iz lx
2 3 2 12 12 12 12
83z 5z E Tx = (-1 E
32.n, 2n. 33. 2 5’ 2 6 3d. x =(-1) 6+1r|:n, neZz.
=™ n.-!t—... ﬁ =1 E ={—= ﬂi
36. x = (-1) +2, x 12+3, neZ. 36.x=(-1) 3+1|:n,
x=24+2 nez.
4 2
Bapuanm IT
L5 2 % 3 _E 420 538 g49 731 g_1 9052
2 4 ] 3 2 4 7

1072, 11,1, 12.3, 13. 5, 14.8 15.[—31; 31]. 16. [-1; 0].
2 2 5 13 4 E] E]
17. 0. 18. E. 19. -0,2n. 20. % 21. E. 22, x = (-1)" arcsin0,24 + nn,

neZ 23.x=-2".6mn, neZ. 24. x=(-D)" L ez
2 30 5

25. x=(-1)"n+4nn, neZ. 26.x=(—1)"+1%+%+1m, nelZ

27. Her pememnii,. 28.x= %, neZ. 29.x=1xn, nel

3

230. x = (- 1)"—arcs1n5+T, ne Z 31. —%, _3% g9 _4r = 2—3

2 e
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sz 1ix == —(_yn B Rn
33.12, T 34. x 2+21'|:n, neZ. 35.x=(-1) 6+ 3
x=—£+2ﬁ, neZ. 36.x=(—1)”£+1m, x=24™ nez.

6 3 L] 4

§ 35
Bapuanm I

n 14 n 3n
1.5 2-2. 3.5, 455, 5. V3. 6.-1. 7. 3,5, 8, -/3. 9. 3,2.
JT 245 4 2 n n
10. 3. 11.1,7. 12. = 14. 5 15. = 16. = 17.-5. 18.8.
19.arctg%. 20, x = arctgb+7nn, ne Z. 21.x=%+%, neZ.
2. x=-n+3nan,necZ.23. x=nn,nelZ. 24.x=%arctg5,5+""3—",

neZ. 25.x=%+nn,nez. 26.x=—%+%',nez. 27.x=:|:%+1:n,
neZ. 28.x=24+" pecz 29 % E 38 BT g4 % TR
6 2 2’ 2" 2’ 2 12° 12

38l.x=1nn, ne Z. 32. Her kopgmeii.

Bapuanm II
L% 2% 8 _% 41 53 60 75 8.0. 9. -0,4.
3 4 3 3

10. -0,6. 11. -3,5. 12. J7 14,910 45 V8 14 3% 17 % 18 %
3 10 6 4 7 6
19.arctg§. 20. x =arctg 2+ nn, ne Z. 21.x=—%+%, neZ.

22. x=2?“+21m, neZ. 23. x=—?—;+ nn, ne€ Z. 24. x=arctg2+ nn,

neZ.25.x=%+nn,nez.26.x=%+“2—n,nez.27.x=i%+nn,
Z. 28 x=2X 422 Zz 29 4% _X 2R g5 _® 8r
ne 8, x 22t 2 ne 9 3 3 2 30 3 2

31.x= %+ n, n € Z. 32. Her kopHeii.

§ 36
Bapuanm I

1.x= i%+21m, nelZ. 2. x= :1:%+2:m, x= j::—"’f-+ 2nn, ncZ.

3.x=%+nn, x=2nn,neZ. 4.x=%+2nn,nez. 5.x=i%+ nn,

nelZ. 6.x=%+1tk, x=-arctg2+nk, ke Z. 7.x=—%+2nn,

2n

nelZ. 8.x=i?+2nn, ne Z. 9.x=%+1tk, x=2nk, kelZ.
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10. x = nn, x=%+nn, neZ. 11.x=nn, x=%+“2—n, ne Z.
12.4=22, neZ. 18.x="4+T", _(1)n_+..., nelZ
4 10 5 2
14.x=—%+ nn, neZ. 15.x=%+ nn, neZ. 16.x=—arctg§+1tn,
nelZ. 17.x=%+nn,x=—arctg3+1tn,nez. 18. x = arctg 2 + nn,

x=arctgd3+nn, neZ, 19 x=arctgd+nn, x= —arct.g%+ nn,

neZ. 20.x=—%+2nn, x=%+2nn, neZ 21.x=n+2nn,

x=%+21m, nelZ. 22.x=(—1)"arcsin%—arcsin§+1m, relZ
=1 4B .- _7 =1 LU

23.x—16+4,x 4+rr.n,1rusz 24. x 4,.x 20+10,neZ.

25.x=arctg[2+§]+nn,x=arctg[2-§]+1m,nez.26.x=1'cn,

+%, neZ 28.x= arctg

x=2inn, nez 27.x==1
4 4

x, = 1t — arctg 2,

Bapuanum IT
1.x=2nn, x=n+2nn, nec2. 2.x=(-1)“%+m,x=

=(—1)"+1%+1m,nez. 3.x=1tn,x=%+2un,nez.4.x=21m,
nelZ. 5.x=:|:%+1m, neZ. 8 x=arctgh+ nn, x=—%+nn,

neZ. 7. x=n+2rn,ne . 8.x=(—1}"%+nn,nez.9.x=2nn,

x=§+2nn,nez 10, x = wn, =%+1tn,nez. 11.x=%+%,
x=%+nn, neZ. 12.x=2%, x=n+2nn, ne Z. 13.x=?,

x=(-D"1 2 M heZ 14 x=2+nn, neZ 15.x=-2+nn,
18 a3 3 4

neZ. 16.x=arctg§+1l:n, neZ. 17.x=—%+nn, x=—arctgb+

+an,neZ. 18, x=%+ nn, x=arctg%+ nn, neZ. 19. x=arctg%+1tn,
3r

x=-arctg3+nn, neZ 20.x=2nn, =—T+21|:n, neZ.
21. x=%+ nn, x=%+ 2nn, x=n+2nn, ncZ. 22, x=(—1)”arcsin§+
+arcsm3+nn,nez 23, x= L~ + B =X, nn,neZ. 24.x=&,

b 16 4 4 12

T+ J_

neZ. 256. x =arctg +nn,x=arctg7 5+1tn,nEZ. 28. x=rn,
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x=—%+%, neZ. 2T.x=nn, nelk. 28.xl=r|:—arctg%,

x, = arctg 2, x; = % + arctg 2.

§37
Bapuarm I

1.%+2nk<x<l%+21tk,kez. 2.%"+2uks xsmT"+2uk,

keZ. 3. IIpu Becex xe R, EKpoMme x=—%+2ﬂ:k, ke Z.

4.2?“+2nk<x<4?“+2nk, ke Z.

Bapuanm II

1.-2" compcx<® 1oxk, keZ 2. F+nk<x<®™ian,
4 4 12 12

keZ. 3.%+2nkcx<%"+2nk, ReZ. 4.¢9+2nh<x<m-@+

-1

+ 2nk, ¢ = arcsin , Re Z,
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