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BBenenne

Kuunra mocssiinena peneHuo 3a/1a4 ¢ mapaMeTpaMi, a TaKyKe Pasiimd-
HBIX 3a/la4, CBA3aHHBIX C METO/I0M MaTeMaTHUIeCKOi UHIAYKIN, U 3a/a9
10 CTEPEOMETPUU — TeMe, KOTOPOH 6OATCs MHOTUE aDUTYPUEHTBI. Y MEHUE
pelaTh Takue 3aJa9i CIUTACTCS MPU3HAKOM OTJIMYHOTO 3HAHUSI MATEMa-
tuku. HekoTopble Ipu MOArOTOBKE K dK3aMeHaM DOsITCs JarkKe OpaThcs 3a
9THU 3aJ1a4H, JiyMasl, 9TO y HUX BCE PABHO HUYErO He IOJIydnTcs. Bmecre ¢
TEeM YACTO JJIsl PEIIEHUsT 3a/Ia41 ¢ TAPAMETPOM HYKHO IIPOCTO HMCIIOJIH30-
BaTh CBON 3/IPABBIA CMBICJI, U PEIIEHUE OKAYKETCS IPOCTHIM U TIOHATHBIM!

TTosicHuM cKa3aHHOE IPUMEPOM U PENIUM «TPYHYIO» 3aJady.

Hatidume maxue snauernus napamempa a < 1, daa Komopwir pewenus
nepasencmea % — (a + 1)x + a < 0 06pazyrom ompesox, dauna ¥omopozo
bosavuie 3.

Yro xke genars? Kak ylmoMUHAJIOCH BBIINIE, KCIOJb30BATH 3IPABBIN
cmbics! Ecmm 661 BMeCTO mepeMeHHOro mapamerpa ¢ B 339y BXOIUIIO
KAKOEe-TO KOHKPETHOE YHCJIO, HATIPUMED YHUCJIO0 —4, TO HAIIE HEPABEHCTBO
npuHso 661 Bug 22 +3x —4 < 0. Takue-To HepaBeHCTBA MBI PEIIaeM JIErKo!
Haityis Kopru MHOrOowIena x2 + 3z — 4 = 0, a 310 GyuyT umcina x; = —4,
o = 1, npeoGpasyem Hamie HepaBeHCTBO K Buay (x + 4)(x — 1) < 0.
Il ero perieHusi TPUMEHUM U3BECTHBIA METOJ UHTEPBAJIOB M IOJIYIHM
x € [—4;1]. JauHa 1010 0Tpe3Ka paBHa 5, CeJ0BaTeIbHO, YUCI0 —4 yi1o-
BJIETBOPSIET YCJIOBUIO 3ajiadn. Tak jgaBaiiTe mOCTyHaTh MO TOU XKe CXeMe U
B 00IIIeM cJIydae, ¢ TIepeMeHHbIM apaMeTpoM. Haitném KkopHu MHOTOYIEHA,
22 — (a+1)x + a. Perum jiy1s1 310T0 ypasuenue 2 — (a+ 1)z +a = 0. Ero
suckpuMuHaHT pasel (a + 1)? —da = (a®> +2a+1) —4a=0a%> —2a+ 1 =

= (a—1)?, nosTOMYy KOpHAMH OY/IyT TUCIA T'1 2 = %, T. €. 9UCTIa

r1 = a, To = 1, OTKyJla CJIEJYET, 9TO UCXOJHOE HEPABEHCTBO MOXKHO IIe-
permcars B Buje (¢ — a)(z — 1) < 0. Io yeoosuro 3ama4u a < 1, 3HauwT,
BHOBb HCIOJIb3YsI METOJ, MHTEPBAJIOB, Mbl HAXOIUM, UTO PEIIEHUEM TOrO
HEPABEHCTBA sBJIAeTcs 0Tpe3oK [a; 1]. ymna orpeska pasha uuciay 1 — a,
U yCJIOBHE 3aJIa9M BBIOIHSETCS, et 1 —a > 3, T.e. a < —2.

Hy 4ro ke, 370 He cOBCeM IPOCTOE peIIeHne, HO U He CJIMIIKOM-TO
CTIOXKHOE, JIOCTYITHOE KayKIoMy!

IlepBas 1esp nperaraeMoit KHUTH COCTOUT KaK pa3 B TOM, ITOOBI 0~
MOYb KeJIAIONINM HAYIUThCs PEIIaTh 337a49u ¢ napamerpamu. Ul HadnaaTth
cJIeyeT MMEHHO C IPOCTHIX 3a1a4. Hadaso Kkaurn u Havasia 60JIbIInHCTBA
naparpadoB COJIepXKAT JOCTATOYHO TpocThie 3ajadn. OjHako ecim Bbr
obpaTuTe BHHUMaHWE Ha Ha3BaHUsl (PAKYJbTETOB U HOMEPA THUX PEIIEH-
HBIX ITPOCTBIX 3314, 0 KOTOPBIMU OHU CTOSIT B BapUaHTaX, TO MONMETeE,
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9TO MHOTHE U3 33/1a4 C TapaMeTpaMu, KOTOPbIE JAI0OTCS HA BCTYTUTEIbHBIX
9K3aM€E€HaX 1 KOTOprX BbI TaK OITaCaJIuChb, BIIOJITHE Ba.l\/l II0 CHUJIaM.

IIpu pemenun 3ama9 ¢ mapaMeTpaMi TPUXOAUTCS BCE BpeMs ITPOU3BO-
JUTHh HECJOXKHBIE, HO ITOCIEI0BATE/IbHBIE PACCYKICHUSI, COCTABIATD JIJId
cebsT JIOTHIECKYIO cXeMy peraemoit 3ajaqdu. [losTomy Takme 3ajgadum —
HE3aMEHUMOE CPEJICTBO JIJIs TPEHUPOBKU JIOTHYECKOTO MbllLieHust. VIx pe-
IIIeHNe TTO3BOJIsIeT HAMHOT'O JIyUIle [MOHATh OOBbIYHBIE, Oe3 TapaMeTpoB, 3a-
Jadd. A OpUBBIYKA K MATEMATHYECKUM PACCYXKJICHUSM OYEHBb IOJIE3HA
IpY U3YYIEHUN BBICIIEH MATEMATHKU W WCIOJH30BAHUN TIOJYIEHHBIX 3HA-
HUH BIOC/IEACTBUHU. TakxKe OyIeT MOJIe3HBIM 3HAKOMCTBO C METOIOM Ma-
TeMaTHIeCKO WHJIYKIIMA — OCHOBOM JIOKA3aTeIbCTBA TEOPEM U3 BBICIIIE
MaTeMaTUKU. 3HAHUE CTEPEeOMEeTPHM, YMEHUE PellaTh 3aJadu Pa3BUBAET
IIPOCTPAHCTBEHHOE, 0Opa3HOE MBINLJIEHHE W TAKXKE IOJIE3HO IJIs Pa3BU-
THS MaTeMaTHIECKUX CIIOCODHOCTel obydatomerocs. Beab maremarnde-
CKMe METObI TPUOOPETAIOT BCE OOJbIIee 3HAYUEHNE B PA3BUTUU U TIPHUME-
HEHWW MHOTUX HAYK U TEXHOJIOTHIA.

IIpumenenune MeToIa MHTEPBAJIOB IPEIIOIATAET ABTOMATHIECKAN yIET
O/I3 npu paccraBieHun TOYEK Ha HAeHCTBUTEJBHONW OCU. YCJIOBHS, 3ala-
romme O3, crenmajbHO BBIINCAHBI B TeX 3aJadaX, IJe IIPOBEPKA ITHUX
YCJIOBHIA SIBJISIETCSI BAXKHOI COCTABHOI YaCTbIO PEIIEHMUS.

He crour mymarh, 9TO KHHTA MOCBAIIEHA TOJHKO MPOCTBHIM 33IaTaM.
B meit paccMoTpeHbl MHOTHE OPUTHHAJBHBIE METO/IBI M MIPUEMBI PEITICHUST
BecbMa TPYAHBIX 33/1a4. JIocTaTOUHO B3T/IAHYTH Ha MepedeHb naparpados,
4TOOBI yOEIUTHCS B TOM, YTO KHUTA COJEPXKHUT KaK YaCTO HCIIOJIb3yeMble,
TaK U MaJIOU3BECTHBIE CIIOCOOLI PelleHus! 3aad. A u3ydaeMblii MaTepuas
TO00paH TakK, ITOOBI MPOUJIIIOCTPUPOBATH IIPEUMYIIIECTBA TOT'O UM WHOTO
crrocoba.

B kHure muoro 3ama4 u ynpaxkaenwuii. MHOrue 3a/1a4u COCTaBJIeHbI aB-
TopaMu. BoIbIMUHCTBO 33/1a9 B34ATO U3 BCTYMHUTEILHBIX 9K3aMeHOB B MI'Y.

Ob6o3HaueHns BAIA

(baxynbrer mousosenenus (mait), 2002, Ne 6(7))

O3HAYAIOT, YTO 33Jada Ipejjarajach Ha Maiickoil ommmumane MIY (za-
IOl IpaBo HOCTYIUIeHUs Ha dakyiabrer mnousosesenus) B 2002 romy
B KadecTBe MMIECTOI 3a7a4M B BapuaHTe M3 cemn 3amad. EI'D (memo)
0003HAYAET, UTO 3a/ada B3sTa U3 [IPEIBAPUTEILHOTO JIEMOHCTPAIIMOHHOIO
BapHaHTa eJMHOTO rocyapcTBeHHoro sk3amena (EI'D).

O/ tHUM CJIOBOM, OCHOBHOI 1EJIBI0 aBTOPOB OBLJIO HANIMCAHNE KHUTH, KO-
TOpast IOMOKET IIPH HOJIOTOBKE K IMOCTYIJICHUIO B OOJIBIIMHCTBO BBICIIAX
yuIeOHBIX 3aBeJIeHUil, TOCKOIbKY COJEPKHUT 33/1a91 BCEX YPOBHE, OT IIpo-
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CTBIX JI0 CAMBIX TPYAHBIX. OHA JaéT pasHble METO/IbI PEIIEHUsT ITUX 33,144,
paccauTaHHbIE Ha CaMBbIit paB.HI/ILIHblf/i YPOBEHDL IIOAT'OTOBKHU YUTATEJIA.

BHoBB mouepKHEM, YTO OCHOBOI JjIs YCBOEHUS MATEPHUAJIA Mbl CIUTA~
€M 3IIpaBbIil CMBICI YATATE IsI, & HE TOJBKO W HE CTOJBKO ero IMpeIBapu-
TeJIbHBbIE 3HAHUsI. B KW3HU 31paBbIil CMBICST — HAJIEXKHAS OMOPA, TOITOMY
MBI HAJIEEMCsl, 9TO OH TIOMOYKeT BaM M Ha BCTYIUTEIHHBIX HCIBITAHUSIX.
Mpr OyzeMm pajibl, ecau Hallla KHUra moMoxkeT Bam 6ojiee yBepeHHO wuc-
[I0JTb30BATh 3/IPAaBbIil CMBICJI HA BCEX BHUJAX MCIBITAHUII 10 MAaTEMaTUKE U
BBIATH U3 HUX CYACTJIUBBIM 1106euTeem!

Kenaem Bam ycnexal



Yacemb 1

OcHoBuble 3aJJa491 1 METOAbl UX PEIICHUNA

§1.1. IIpocreiiniue ypaBHEeHUS
Y HEpPaABEHCTBAa C IIApaMeTPOM

ens mamroro maparpada cocTouT B TOM, 9TOOBI HA, IPOCTEHINNX IPH-
Mepax IMO3HAKOMUTDH YUTATEJs C 3aJadaMu ¢ mapamMerpamu. st perennst
JIAHHBIX 33/[a9 HUYEro KpoMe 3/IpaBOro cMbIcia He Tpebyercs. Ecnu cpazy
HE TOHSITHO, KaK PeIlaTh 3aJa4dy, Mbl COBETYEM UUTATEJIIO0 BUNTHIBATHCS B
Heé JI0 TeX 0P, ITOKA He CTAHET SICHO YCJIOBUE.

B mekoropbix 3a7avuax 1 HAXO0XKIEHUS TAPAMETPOB JOCTATOIHO MIPO-
CTO IOJCTABJIATH B HEPABEHCTBO (yPaBHEHUE MJIM CUCTEMY) TOUYKY: HAIIPHU-
Mep, TaK pemralTcs 3a7a49u 1, 2, 5 U CJIeAYIOmuil IpuMep.

IIpumep 1 (ET'9, 2003, Ne B4). TIpu KakoM HAHOOJIBINEM OTPUIIATE b

HOM 3Ha4YCHHUU a (byHKLH/IH

am
= sin (24 —)
Y sm( x—i—loo

nMeeT MaKCUMyM B TOYKE Ty = w?

Pemrenne. Makcumymbr GyHKIUU Sint JOCTUTarOTCsS B TOYKAX BUIA
w/2 4 27n, n € Z. CrenoBarejibHO, 9TO0BI Y UCXOJHON (DYHKIUU JIOCTHU-

rajici MaKCHMyM B TOYKE Ty = T, JOJIZKHO CYIIECTBOBATH TAKOE UUCJIO
n € Z, 9ro

am us a 1

274+ —=—-+4+2mn, n€ZlZ <+ —=-+2m, melL <+
100 2 ’ 100 2 ’
<~ a=>50+200m, m € Z.

Ocraéres b BeIOparh cpean duces Buga a = 50 + 200m, m € Z,
HanOOJIbIIee OTPHUIATETbHOE. DTO OyeT anciao —150, nosmydaroreecs mpu
m = —1, Tak Kaxk ecau m = 0, To 50 + 200m > 50.

OrBert. a = —150.
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IIpumep 2. Tlpu Bcex a pemmuTe HEPABEHCTBO

zT—a
< 0.

- T X
r—a—1

Permenue. Ilpu g1060M pUKCHPOBAHHOM 3HAYMEHUN @ 9TO OOBITHOE pa-
[IMOHAJIbHOE HEPAaBeHCTBO. [109TOMY K HEMY MOXKHO IIPUMEHUTH METOJI, MH-
TepBaJioB. HaltoMHUM, 9TO JIJIsl 9TOrO CJIe/IyeT PaCIOJIOKUTh Ha YUCIOBOMA
ocu yncia a u a + 1, B KOTOPBIX 00pAIaoTCad B HYJIb YUCJINATE/b U 3Ha-
MEHATEeJIb COOTBETCTBEHHO. fICHO, UTO mpm Bcex a Yucjio a + 1 Gosbiie
geM a. [losTomMy momydaeM Takoe PACIIOIOXKEHUE TOYEK, KaK IOKA3aHO Ha
puc. 1.1.

2 (
Q
+
—
S

Puec. 1.1

OrtBer. z € [a;a + 1) npu 060M a.
Pacemorpum emmié ofiH puMep.

IIpumep 3. Ilpu Bcex a pemuTe HEPABEHCTBO

1
N}

Tr—a

Pemnenne. Kak u Boime, OynemMm nmpuMeHsTh MeToJ nHTepBaOB. O1-
HAaKO 3/IeCh BO3HUKAET HEOOJIbIas TPYIHOCTh — MbI HE 3HAEM, KaK PaCIIo-
JiokeHbl yncya 1 u a. Begps a MoxkeT ObITh Kak MeHbIe 1, Tak u GoJibIie
win pasHo 1. Ho 310 o3Hadaer, 94To HaM cClie/lyeT pPacCMOTPETb STU TPH
cITygast.

I. Ilycts a < 1. Torma mosydaeMm Takoe PACIOJIOZKEHHE TOYEK, KaK
IIOKa3aHo Ha puc. 1.2.

+ - +

a 1 @
Puc. 1.2

Meroy;, MHTEPBAJIOB JIAET 4acTh OTBeTa: ecan a < 1, To x € (—oo;a) U
U (1; 400).
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i—j>0,npnx7é1

paBHOCHIbHOE BepHOMY HepaBeHcTBy 1 > 0. Ero perenns — Best obsractb
OlpeJIesIeHNs] HepaBeHCTBa, T. e. (—oo; 1) U (1;400).
ITI. IIyctb @ > 1. Torma ToUKM PacIoIOXKeHbl, KaK [T0OKa3aHo Ha puc. 1.3.

II. IIycts a = 1. Torga mosydaeM HEpPaBEHCTBO

Puc. 1.3

MeTos, HHTEPBAJIOB IPHBOJUT K Y9ACTUYHOMY OTBETY: €cau a > 1, To
x € (—o0;1) U (a; +00).

OO6beIMHNM 9aCTH OTBETOB U TIOJIY9IUM OKOHYATEJIBHBIN PE3yJIbTaT.

Orser. Ecom a < 1, To ¢ € (—o0;a) U (1;400); ecim @ = 1, To
x € (—o0;1) U (1;400); ecsim a > 1, To & € (—00;1) U (a; 400).

IIpumep 4. Tlpu Bcex a pemmTe HEPABEHCTBO

T oo

T +a
Perenue. IIpeobpasyem HEpaBeHCTBO:

r—x—a

—1>0 = —>0 <—
xr+a r+a
S0 = ¢ <o
xr+a r+a

IIpu @ > 0 3TO HepaBEHCTBO PABHOCUJIBLHO HepaBeHCTBY « + a < 0,
x < —a, u ero perteHnss — ¢ € (—oo0; —a).

IIpu a = 0 nosrygaeM HeBepHOE HEPABEHCTBO % < 0,0 < 0, y koToporo,
pa3yMeeTcsi, HEeT PeIeHunit.

IIpu a < 0 3TO HEPABEHCTBO PABHOCUJIBLHO TakoMmy: ¥ + a > 0, win
T > —a, uMereMy pemennus T € (—a; +00).

Otser. Eciin a < 0, 10 2 € (—a;400); ecsin a = 0, To & € &; ecan
a> 0,70 x € (—00; —a).

PaccmoTpum emé oann mpocToit mpumMep.

IIpumep 5. IIpum Bcex a pemuTe HEPABEHCTBO

a
T+ a

> 1.
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Permenne. IIpeobpasyem 310 HEpaBEHCTBO:

xr+a r+a
TS = T <o
T+ a T+ a

Permmenne Briosine anasornano permrenunio npumepa 3. Vimenno, pacmosio-
KM Ha ocu ToYKH —a 1 0. Bo3moxkub! 3 cirygasi.

I. IIycts a > 0, Torma —a < 0 ¥ TOYKU PACIOJIATAIOTCS, KAK ITOKA3aHO
Ha puc. 1.4. MbI nosryuaem pertierne ¢ € (—a;0).

+ - +

=]
8

“a
Puc. 1.4

II. IIycts a = 0, Torma MBI HOJIy4YaeM % <0, um 1 < 0 upu =z # 0.
OTO HEPABEHCTBO HE MMEET PeIleHHil.

ITI. Hakomerr, ecmn a < 0, To 4uciao —a > 0 U TOYKHU PACIIOJIATAIOTCH,
Kak nokasano Ha puc. 1.5. Orciona cieayer, aro x € (0; —a).

+ — -

(=X¢
|

IS

&

Puc. 1.5

O6benuHss 9acTU OTBeTa, MOIydaeM OKOHYATeIbHDLIH Pe3y/abTaT.
Orser. Eciim a < 0, 1o x € (0; —a); ecsiu a = 0, To x € &; ecom a > 0,
To € (—a;0).

IIpumep 6. Ilpu Bcex a pemmTe HEPABEHCTBO

(x—1)(z —a)

_atl
2

> 0.

Pemtenne. 3amernm, aTo npu j1r000M PUKCHPOBAHHOM 3HATEHUH ¢ ITO
0OBIYHOE PAIMOHAJIBHOE HEPABEHCTBO, JIJIsl PENIeHNs] KOTOPOTO IIPUMEHUM
MeToT nHTepBaJIOB. OIHAKO IIPU HOIBITKE HEIOCPEJICTBEHHOTO HMCIIOJIH30-
BaHUs 9TOIO METOJIa Mbl CTAJIKMBAEMCs C TPYIHOCTBIO, COCTOSINENA B TOM,
9TO HAM HEU3BECTHO, KaK pacloJaraiorcs Toukd 1, a, (a + 1)/2 ma ocu.
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Kak ob6oiitTu TpyaHOCTh Takoro copra? PaccMoTpuM BO3MOXKHBIE Pas3jiny-
Hble ciryuan. Jljist aToro momapHo cpaBHuUM uncaa 1 ua, 1 u (a+1)/2, an
(a+ 1)/2. Haxonum

aVli, (a+1)/2 V1, aV(a+1)/2,
aVl, a+1V2, 2a V a—+1,
aVl, aVl, aV 1.

Orkya mosrygaeMm, 970 mpu ¢ < 1 BBIIOJHEHO JIBOITHOE HEPABEHCTBO

a+1

a< <1,

npu a = 1 nosrygaem, 9o Bce uncaa 1, a u (a + 1)/2 passsl. IIpu a > 1
BBITIOJTHEHO JTBOMHOE HEPABEHCTBO

1< 2
_— a.
2

CirenoBare/ibHO, pa3bepéM TpHU CIydas.

I. IIycts a < 1. Torma 1 > (a + 1)/2 > a. IlpumenunM meTon WH-
repBasioB (cMm. puc. 1.6). Hoaygaem wacmuuno omeem: eciu a < 1, o
x € (a;(a+1)/2) U (1;+00).

- + - +

2 ¢

(a+1)/2 1 x
Puc. 1.6

II. IIycte a = 1. Torga a = (a + 1)/2 = 1. IIpumenum Meros, WH-
repBaJsioB (cMm. puc. 1.7). Hoaygaem wacmuunwod omeem: ecau a = 1, o
z € (1;400).

V;
\ -

1 T
Puc. 1.7

III. TIycre a > 1. Torma a > (a + 1)/2 > 1. IlpumenunM MeTo MH-
repBaJsioB (cMm. puc. 1.8). Iomyuaem wacmuuno omeem: ecau a < 1, o
z € (L;(a+1)/2) U (a; +00).

Otser. Eciin a < 1, 10 z € (a;(a + 1)/2) U (1; +00); ecim a = 1, 10
x € (1;400);ecm a < 1, 10 2 € (1;(a+1)/2) U (a; +00).
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— + — +

T

—(
2 ¢

(a+1)/2
Puc. 1.8

IIpumep 7 (dusuueckuii dpaxynbrer (utosb), 1997, Ne 7). s a06b1x
3HAYEHUI ¢ PEIIUTE HEPABEHCTBO

(a+4)Vb—x>a+3.

Pemrenne. Haiigém obnacts ponycrumbix 3uadennit (O13): 5—z > 0.
Cirepyromuii mar — nmpeobpasoBanue HepaBeHcTBa. Ham 6yer yi06HO pas-
J1eJInTh 06e YacTu Ha 9ucyio a+4. Ho mpu sTom BodaMoxKHBI citydan a+4 < 0,
a+4>0wma+4=0.

I. IIycts a + 4 = 0, Torma

0O-vb—ax>-1 <<= 0>-1.

ITocnennree nepasencTso cupasemmeo Bo Beeir OJI3. Tlomyuaem wacmuy-
noli omeem: ecam a = —4, To x < 5.
II. Ilycts a + 4 < 0, Torza MCXOAHOE HEPABEHCTBO PABHOCUIBHO CJIe-

AYIOIIEMY:
a+3

h—z< .
v a+4

ITockosbKy %ﬁ > 0 upu a < —4 (cm. puc. 1.9), Mbl moJIydaem

a+3 a+3\° a+3\>
\/5—9c<aJr4 <~ 5—x<(a+4> — 5—<a+4) <z

Puc. 1.9

C yuérom O3 monydaem wacmuywhoii omeem: eciau a < —4, TO

2
ze (5— (a+3> ;5].
a+4




14 Yacrp 1. OcHOBHBIE 33Ja91 U METOIbI UX PEIIeHUs]

III. IIycts a + 4 > 0, Torja ucXo/IHOEe HEPABEHCTBO PABHOCUIILHO CJIe-
AyromemMy:

3
vVh—x > ot

a+4
IMockonbky Berpazkenue (a + 3)/(a + 4) (em. puc. 1.9) oTpunaTensHO IpH
a € (—4;—3), paBHO HYJIO IIPU @ = —3 U IOJIOKUTEJIBHO 1IpU a4 > —3,

PACCMOTPUM HECKOJIBKO CJIyacs.
IITa. Ilycrs a > —3. Torma (em. puc. 1.9) (a + 3)/(a +4) > 0 n,
CJICJIOBATEIILHO, MOXKEM IPEOOPA30BATEH MCXOAHOE HEPABEHCTBO:

2 2
a+3 a+3 a+3
V5 — <— 55— — 55— .
l’>a+4 x>(a+4) <a+4> >z

Bce nonyuennsie suavenus xoaar B Q3. CiieroBaTeibHO, OIyIaeM 4a-
a+3)”
a+4

IIIb. Iycrs a € (—4;—3). Torma (em. puc. 1.9) (a +3)/(a+4) <0
U, CJIeJ0BATE/IbHO, HepaBeHCeTBO /b — x > (a + 3)/(a + 4) BbinoHEHO HA
Beeit obJsiacTu JonycTuMbIx 3Hadenuii. [losydaem wacmuunod omseem: eciu
a € (—4;-3), ro x < 5.

Ocraérest cobpaTh BCe MOy YeHHBIE PE3YIbTATHI B OTBET.

2
Otser. Eciin a < —4, 10 = € (5 — (%ﬁ) ;5}; eciu a € [—4;—3), To

2
. _ _ (a+3
r<becma>=—3, Toxr <> (a+4).

CcMuUYHLIE omeem: eciau a = —3, To £ < 5 —

Bagada 1 (xummdeckuii pakyasrer (niob), 2003, Ne1). Haitaure sce
SHAYEHHs IAPAMETPA G, IIPU KOTOPLIX MHOXKECTBO DEIIeHU HePaBEeHCTBA

a>0

T—a
CONEPKUT TOUKY & = 1.

Bamaua 2 (EI'9, 2003, NeB4). IIpu KakoM HaAMMEHBIIEM MOJIOKATEI b
HOM 3HAYECHUHN b PYyHKITH

br
=sin ( 20 —
Yy = sin ( T + 150)

UMeeT MUHUMYM B TOUKe Xg = 7 /27

Bagada 3 (bakyasrer BMuK (uross), 2002, Ne1). ITpu kakux 3Haqe-
HUSIX TIapaMeTpa b ypasHeHue

bla 4+ + (24 V2)b+2v2 = b (b+V2) + 4z

nMeeT BECKOHEYHO MHOI'O KOpHeii?
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Bagaga 4 (busnaeckuit haxynsrer (Mapr), 1997, Ne7). Haitnnre Bce
3HAYEHNUs @, IPU KOTOPBIX HeEpaBeHCTBO log,, (CU2 +2) > 1 BBIIOJIHSETCS JJIst
BCEX 3HAYCHUI T.

3amaua 5 (ucuxosnorunueckuii dakyaprer, 1994, Ne2). Ussecrno, 4ro
x =1,y = —1— oaHO U3 peleHnii CUCTEMbI

1111
2ax + by = \/gtg( 5 7r) ,
az? +by? = 2.

Haitmure Bee perennst JaHHOW CHCTEMBL.

Bagada 6 (xummdeckuit dakyaprer (Mait), 2003, Ne1). Haiigure Bce
SHAYEHHs IAPAMETPA ¢, IIPU KOTOPBIX ypaBHEHHE

ar’+(a+1Dx+1=0

nMeeT eIJMHCTBEHHOE pEIIeHMEe.

Bagaga 7 (baxynsrer BMuK (orenenue 6akanaBpos) (utosb), 2003,
Ne4 (7). Ilpu Becex 3HAYEHUSX HapaMeTpa ¢ PEIIUTE ypPABHEHME

4% + ¢ 25" =3 -10%.

Bamaua 8 (baxynasrer nousosegenus (uwoin), 1999, Ne7). g kax-
Joro 3uadenus napamerpa b < 0 pemnre HepaBeHCTBO (OTHOCUTENBLHO )

2 —1

T

> b.

Bamaua 9 (busuveckuit baxynbrer (uouan), 1999, Ne 7). s mobo-
ro JIOMYCTIMOTO 3HAYMEHHs @ DemmiTe HepaBeHCTBO log,,(logsz?) > 1 m
Haii/[uTe, IPU KAKOM 3HAMEHUM ¢ MHOYKECTBO TOUEK T, HE SBJISIIOIIAXCS Pe-
[IIEHNEeM HEPABEHCTBA, IIPEJICTABJISAET COOOM IIPOMEKYTOK, JJIMHA KOTOPOIO
paBHa 67

3amaua 10 (baxynabrer nouBoseaenus (uosb), 1997, Ne6). Tnga kax-
JIOr0O 3HAYEHHUs [apaMeTpa ¢ PelNInTe HEepaBeHCTBO V2 — 22 > 2 — c.

Bamaua 11 (busuveckuii dbaxyabrer (uwosb), 1997, Ne 7). s mo6bix
3HAYEHNUIT ¢ permnTe HepaBeHCcTBo ¢ — 2 < (@ — 1)v/z + 1.

Banmava 12 (dakynasrer nousosenenus (monb), 2005, Ne5 (6)). s
KaKHX 3HAYEHUil MapaMeTpa p OTHOMIEHHE CyMMbl KO3(D(hDUIIMEHTOB MHOTO-
wiena (pr? — 7)!® x ero cBobosHOMY UIeHY MUHUMATHLHO?
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Bagaga 13 (busnveckuit dakynprer (Maii), 2003, Ne7). s kax10ro
JIOIyCTHMOTO 3HAYEHUs! b PeluTe HEPABEHCTBO

7+ logy, 22 + (logy, |=])(1 + 2log,, b) > 0.
Bamaua 14 (dbunonornyeckuii dakynprer (anpess), 2002, Ne6). s

KazKJI0ro 3HAYCHUs [IapaMeTpa @ pemure ypasaenue +/|z| + 1 —+/|z| = a.

Bamaua 15 (dusuueckuii daxyabrer (uroun), 2002, Ne7). Tiua kax-
JIOTO 3HAUEHMUsI ¢ PEIINTEe HEPABEHCTBO log; /9(12 —6z—a?—5a+12) < —1
U HaiiJUTe, IPU KAKAX 3HAYEHUSIX ¢ MHOXKECTBO TOYUEK X, HE SIBJISIFOIIUXCS
PEIICHUSIMY 3TOIO HEPABEHCTBA, MPEJCTABJIET COOOH OTPE30K YUCJIOBOI
ocH, JJINHA KOTOPOI'0 MEeHbIIe 2V/3.

Bagaua 16 («Ilokopu Bopo6bésnl Topsi» (ampens)!, 2006, Ne 6 (6)).
ITpu Beex 3HAYEHUSAX MAPAMETPA ¢ PENINTE yPABHEHUE

ax+3 422 —azx+9

22743 + 2 2243 = 10.

Bamaua 17 (reorpaduueckuii dakyaprer (Mmait), 2000, Ne2). Haiigure
BCE 3HAYEHUS IAPAMETPa (, IPH KasKJIOM M3 KOTOPBIX YPABHECHHE

10&1—6,5(532 +1) = 10&1—6,5((@ —5)x)
nMeer IIBa pa3.HI/I‘{HI)IX peH_IeHI/IH.

Bagaua 18 (daxysnbrer nousoseenust (uwosb), 2002, Ne7). Haitnure
BCe 3HAUEHUSI @, IPU KAXKIOM U3 KOTOPBIX YPaBHEHHE
(2% —1)(2? — 16)
lg(15a — ) — lg(z —a)

nMeeT eIJUHCTBEHHOE pEIIeHMe.

Bagada 19 (busuueckuit dbakynsrer (uwob), 2000, Ne 7). ITIpu kakux
SHAYEHUAX P ypABHEHUE

dxr—+/p-™x+p+7(7"-1)=0
MIMeeT KOPHH U KAKOBbl 3HAKHM KODHEH IIPU Pa3JIMvHbIX 3HAIEHUSAX p?

Bamaua 20 (dbusuueckuii dbaxyasrer (Mapr), 2000, Ne7). ITpu kakux
3HavYeHusx b ypaBHenne

25% — (2b+ 5)5° /% 4 10b-572/7 =0

nMeeT POBHO JBa PEIICHMA.

1STOT BapuaHT IMHUCAJHU Ha CJIeOYIOMUX (baKyaneTax: XUMUIECKOM, 6I/IOJ’IOI‘I/I‘{6CKOM,
reorpacbnquKOM, IIOYBOBEEHUA, HAYK O MaTepuaJiaxXx U IICUXOJIOTUIECCKOM.
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Bagaga 21 (ET'9 (memo), 2004, Ne C4). Haiigure Bce 3HAYEHUS Hapa-
MeTpa a, P KOTOPBIX MHOXKECTBO DEIeHNi HEPaBEHCTBA

z(x—2)< (a+1)(Jlx—1]-1)

COJIEPKUT BCE JIEHBI HEKOTOPOI OECKOHEYTHO YOBIBAIONIEH reOMEeTPHIECKOIt
IIPOT'PECCUN C TIEPBBIM WJIEHOM, PABHBIM 1,7, U MOJIOKUTETHHBIM 3HAMEHA-
TeJIeM.

Bagaga 22 (reosornveckuii dakynprer (Mmait), 2000, Ne 7). Haitgure
BCe 3HAYEHUs a, IPU KOTOPBIX KaxJoe pelienue Hepasenctsa z2 + a < 0
yJIOBJIeTBOpsieT HepaBeHCTBY (z + 2a)v/3 — x < 0.

Bamaua 23 (xumunueckuii dakynbrer, 1987, Ne5). Haiigure Bce 3nade-
HISI TApAMeTPa P, IIPH KaXKJO0M U3 KOTOPBIX MHOXKECTBO PEIIeHHIl HepaBeH-
crBa (p—2?)(p+x—2) < 0 He COJEPKUT HU OJIHOTO PElleHUsl HePABEHCTBA

2
z° < 1.

Bagadga 24 (reosormueckuii dbaxynbrer (Mait), 1995, Ne7). Ilycrs

fa) = Va? —dz+4-3, gz)=a—a,

rje a — napamerp. Permure orHocuTensHO @ HepaseHcTso f(g(z)) < 0.
Bamaua 25 (MCAA (uionb), 2001, Ne 6). Haiinure Bce 3HaueHus na-

pamMeTpa a, IpU KaxKJ0M U3 KOTOPBIX CHCTEeMa ypaBHEHUI

z+a(y+1) = 2a,
22 +ay’+1) = ay® + 2a

nMeeT He 0oJjiee JBYX PeIIeHni.

Bagaga 26 (MexaHnko-mMaremarndeckuii dakyasrer (Maif), 2002, Ned).
HaiizuTe BCe 3HAMEHNS TAPAMETDA G, TIPH KAZKIOM U3 KOTOPBIX yPABHEHUE

log, |« +1og, (19 — 8a) =2

“MeeT 10 KpaifHeil Mepe /Ba KOPHS M [IPA TOM IMIPOU3BEIEHIE BCEX €ro
xopHeit He Meree 0,01.

Bamaua 27 (ucuxonorudeckuit daxysnbrer, 1992, Ne4). Haiiaure Bce
3HAYEHMs] [MAPAMETPOB @ W b, TPU KOTOPBIX HANIYyTCs JiBa PA3IMIHBIX
KOpH#A ypasHeHust r° — 512 + 7o = a, KOTOpble OyIyT Tak:Ke KOPHIME
ypasHerus x° — 8x + b = 0.
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Bagaga 28 (MexaHuko-MareMarndeckuii daxymnbrer, 1985, Ne4). U3
Tpéx 3Havenuit a: —1,2; —0,67; —0,66 HaiiuTe Bce Te 3HAYEHUS, IPU KAXK-
JIOM 13 KOTODBIX ypaBHEHHE

(2% +15(z + a)) (1 + 2 cos(m(a + %))) =0

nMeeT XOTs ObI OJIHO pellieHue, ynoBjeTBopsiorniue ycaosuo 0 < x < 1.

Bagaga 29 (bunosornueckuit dbakymnbrer, 2000, Ne 5 (6)). Haitaure
BCE @, TIPU KazKJIOM U3 KOTOPBIX yDABHEHUS

(2a — 1)2* + 6ax +1 =0 u ar® —x+1=0

UMeT O0Iuil KOpEHb.

Bagaga 30 (umcuxosnormdeckuit daxymisrer, 1990, Ne 5). Cunras us-
BECTHBIM, 4TO TIpu Jii060M a > 0 ypasnenne 22° + 22 — 2 —a—1 = 0 umeer
€JIMHCTBEHHBIN II0JIOKUTEJbHBIIT KOPEHb Tg (3aBHCHmI/H71 oT a)7 HaiuTe
Bee a > 0, npu Koropeix 1223 — 7o > 6a + 1.

Oteerbl. 1.a € (0;1). 2.b = 125. 3.b = —/2. 4.a € (1;2).
5. (1;-1), (=1/5;7/5). 6. a=0;1. 7. c € [1;5/2) U [4;4+00). 8. Ecom b < —1,
To z € (—00;—1] U [1;400); ecm —1 < b < 0, To ¢ € (—1/vV1—-0b%-1]U
U[l;400). 9. 1. Ecim a € (0;1/2), To & € (—3%;—1) U (1;3%); ecoim a > 1/2, ToO
x € (—o0; —3%) U (3% +00). 2. IIpu a = 1. 10. Ilpu ¢ € (—oo; 1) pemennii Her;
ecan ¢ € [1;2), To € [-2vc—1;2v/c—1]; ecn ¢ € [2;+00) TO T € [—¢;].
11. Ecmm a < 1, To © € [—1;(2%%)2 —1); ecm a € [1;2), To z > —1;
ecyim @ = 2, TO x > (g—:%>2 — 1. 12.p = 7. ¥Ykazanme. Cymma kodd-
dunpeHToB J1I060ro MHOrOYJIEHa paBHa ero 3Hadenuio B Touke 1. 13. Ecaun
be (0;1), ro x € (0;1) U (1;673); ecrm b € (1;400), To © € (b73;1) U (1; +00).
14. Ecm a € (0;1], o © = £((1 — a?)/2a)?; npu apyrux a pemrennii Her.
15. 1. Ecim a € (—3;-2), To ¢ € R; ec;m @ € (—00; —2] U [-3;400), TO
z € (—00;3—va2 + ba + 6)U(34+va2 + 5a + 6; +00). 2. a € ((—5—+/13)/2; —3]U
U[—2;(=5++13)/2). 16. z = 0, a npu mobom a, = = (a + /a2 — 72)/6 1upu
la] > 6v2. 17.a € (7;7,5) U (7,5;400). 18. a € (1/15;1/8) U (1/8;4/15] U
U{1/2} U[1;4). 19. Ilpu p = 0 oaun kopesb = = 0, upu p = 7 OAUH KOPEHb
x = 7*/2, upu p > 7 na nonoxuTenbubIX KopHa. 20. b € (0;1/50)U(25/2; +00).
21. (—00;0,7]. 22.a = 0, a € [-9;—1/4]. 23.p € (—00;0] U [3;+00).
24. Eciim @ € (—o00;—5), 10 pelnenmii Her; ecamu a = —5, To x = 0; ecan
a € (=5;1), ro x € [0;(a + 5)?]; ecrm a € [1;+00), To = € [(a — 1)%; (a + 5)?].
25. a € {—1}U[—1/2;0)U(0;1/2]U{1}. 26. a € [-9/10;0)U(2;9/4)U(9/4;19/8).
27.a=2,b=3. 28.a=-12;a=-0,67. 29.a=-3/4,a=0,a=2/9.
30. a € (0;1/54).
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§1.2. Ilpocreitniue 3aga4m ¢ MOIyJIeM

A. B zajiatax ¢ MOJyJIeM I0JI€3HBI HEPABEHCTBA
w4yl <lel+lyl, lol—lyl <le—yl, zyek.
IIpumep 8. IIpum Bcex a pemuTe HEPABEHCTBO
|z + a| > a.

Permenue. Kak u B mpeapiaymmem maparpade, OTMETHM, UTO IIPH 3a-
MeHe [apaMeTpa ¢ Ha IPOU3BOJILHOE YUCJIO II0JIyYaeTCsl BIIOJIHE CTAHIAPT-
Has 331a49a. [lo3ToMy MOYXKHO IPUMEHUTH METO/T MHTEPBAJIOB JIJI MOJLYJIEN.

Cuauasta ormeTuM, 910 npu @ < () 9TO HEPABEHCTBO, OYEBUIHO, BEPHOE
(Tak Kak MOJyJb 9MCJIa — HEOTPUIATEIbHAs BEJUIUHA) NPH JIIOOOM a.
IMosTomy mosygaeMm gacTh orBera: eciim a < 0, 7o x € (—00; +00).

Eci a =0, 1o || >0 u € (—o0;0) U (0; +00).

Ecou a > 0, To ciesryer paccMOTpeTh JiBa caydas: © < —a U X 2= —a.
B mepBoM u3 HEX MCXOHOE HEPABEHCTBO PABHOCUJIBHO CJIETYIOMIEMY:

—r—a>a <<= —r>2a <+— < -—2a.
Tak xkak a > 0, yucimo —2a MenbIie, 4eM —a. [losTomy
x € (—o0; —2a) C (—o0; —a),

u nepecedenue 3Tux objacreil copnanaer ¢ (—oo; —2a).

Bo BTopom cayuae, T.e. ipu x + a > 0, nosiydaem x +a > a, x > 0,
x € (0;4+00). Tak kak —a < 0, MHOXKECTBO [—a; +00) COEPXKUT MHOXKECTBO
(0; +00), u ux uepeceyenue pasao (0;+0oo). ITosromy upu a > 0 pemenuem
HepaBeHCTBa Oyzer (—oo; —2a) U (0; 400).

O6bemuanM gactu otsera: ecau a < 0, 70 2 € (—o00; +00); ecoim a = 0,
To T € (—00;0) U (0;+00); ecimr a > 0, 10 = € (—00; —2a) U (0; +00).

Samerum, uro eciau a = 0, To —2a = 0, IOITOMY MOCJIE/IHIE JIBE TACTH
OTBEeTa MOXKHO 00beIMHUTH Tak: ecst a > 0, To & € (—o0; —2a) U (0; +00).

Orser. Ecima < 0,10 ¢ € (—00; +00); ecn a > 0, 0 & € (—00; —2a)U
U (0; +00).

IIpumep 9. Ilpu Bcex a pemmTe HEPABEHCTBO
|z +a| <z

Pemenne. Kak u B npenblyineit 3a1ade, pacCMOTPUM JIBa, CJIydasl.
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I. IIycts  + a < 0. Torma momyvyaem
—r—a<r <<= 22x>-a <<= z>-af2

PaCCManI/IBaeMaSI 00J1aCcTh 3aJlaHa yCJIOBUEM T < —a. YHacrb oTrBeTa MO-
KeT OBLITh oJIy4d€eHa KaK pelreHue CUCTeMbl HEPaBEHCTB

x> —a/2,

r < —a.

Ecin a > 0, TO 9nciio —a MeHbllle, YeM —a/2, ¥ Ta CUCTEMa HE HMeeT
peleHui.
Ecmm a = 0, To momygaem cucremy

x>0,
z <0,

OYEBH/IHO, HE UMEIOILYO PEIICHUIi.

Ecin a < 0, To —a > —a/2, u MbI osiyyaeMm x € (—a/2; —a).

Urak, gacTh oTBeTa B 1IepBoM ciaydae: ecau a < 0, 1o x € (—a/2; —a);
ecmr a 2 0, TO x € J.

II. IIycts = + a > 0. Torma nmomyvyaem HepaBeHCTBO T + a < x, a < 0,
KOTOpoe BepHO 11pu ¢ < 0 B paccMarpuBaeMoil obiacTy, T.e. IpU T = —a,
wm ¢ € [—a;+00). IIpu a > 0 970 HeBepHOe HEPABEHCTBO, HE MMEOIIee
pelenui.

Yactb orBera: ecau a < 0, To x € [—a;+00); ecsiu a > 0, 10 x € D.

O6benunss dacTu oTBeTa, noiaydaeM: ecian a < 0, ro x € (—a/2; —a)U
U[—a;400) = (—a/2; +00); ecim a > 0, To x € 2.

OtBer. Eciiu a < 0, o x € (—a/2;—a) U [—a;+00) = (—a/2; +00);
ecm a =0, TO ¢ € &.

IIpumep 10 (xumuveckuit daxkyabrer, 1992, Ne5). Haifigure Bce 3Ha-
YEeHUsl TapaMeTpa @, IPH KOTOPBIX ypaBHEHUE

5l —3a| + |z — d®| + 4z =a
1) umeer HGeckoHEUHOE MHOXKECTBO DEIlleHUl, 2) He UMeeT PelIeHHit.

Pemtenune. lcxomanoe ypaBHEeHNE MO2KHO 3aMEHUTH COBOKYITHOCTBIO dé-
TBIPEX CUCTEM:

5( —3a) + (z—a®) +4x =a, (5(3a—=z)+ (z—a2)+4z = a,
1) < = > 3a, 2) ¢ z < 3a,
x> a’ x> a?;
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5(x — 3a) + (a® — ) + 4z = a, 5(3a — x) + (a® — x) + 42 = a,
3) { x> 3a, 4) < = < 3a,
x<a2; xSaQ.

IIpeobpasyem cucremy 1):

1 2
$:E(a2+160)7 a2+16a T = a +16a7
! T="qp 10
2 € (—o0; 0] U
1O(a + 16@) 2 30,7 — a(a o 14) 2 0, <~ a ( o0 }
1 (—9a + 16) > 0 U [14; 400),
2 2 a\— =
gla” +16a) > a a € [0;16/9).

Hannast cucrema copmecTHa TobKo npu a = 0. Ilpu atom Takke z = 0.
Cucrema 2) paBHOCWIbHA CJIEAYIONMIEH CUCTEME:

a=0,
l4a —a? =0
’ a =14,
z < 3a, =
<
2> a? z < 3a,
x}aQ,

1 OoHa pas3pernMa Toxe Juiib upu a = 0. E€ enuncreennoe pentenne x = 0.
Cucrema 3) cBOAUTCS K CHCTEME

1 _ 2
= §(16a—a2), 16a — a2 = 16a8 a ’
1 ) 8 _a.
§(16a—a)>3a7 = a(a+8) <0, e {ac] 8,0](,)U
€ (—o0;
1(16 a2y < g2 a(9a —16) = 0 a € (-o0;0)
glba—a”)<a U [16/9; +00).

JlBa mocjeqHIX ee HEPABEHCTBA MMEIOT ODIee MHOXKECTBO PEITeHui
—8<a<0.

s KazKJI0ro @ M3 9TOro OTpe3Ka IIEPBOE YPAaBHEHHE NAET €NHCTBEHHOE
sHaueHne . HakoHerr, cucremMa 4) IPUHAMAET BU/L

1 2+ 14
T = 5(042 + 14@)7 a2 + 14q T = u’
1 T 2
2 € [-8§;0],
g(a + 14a) < 3a, < ala +8) <0, s {ag] ]
1, 4 1q) < o2 a(—a+14) <0 @ € (~oos 0} U
gla”+1da) <a U [14; +00).
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JlBa mocienHUX HEPABEHCTBA TAKXKE MMEIOT O0Ilee MHOXKECTBO PeIIeHHUi
—8 < a < 0. IIpu kKaxK/I0M 3HAYEHUU U3 IIEPBOIO yPABHEHUS HAXOIIM
€JINHCTBEHHOE 3HAYEHUE T.

ITonsenem urorn. Ilpu a < —8 u upu a > 0 Hu oxHa u3 cucrem 1)—4)
He UMEIOT PelIeHnil 1 UCXOJHOe YpaBHEHNe ToyKe He nuMeer perrnennii. [Ipu
—8 < a < 0 umeroT perenne cucTeMsl 3) 1 4), a npu ¢ = 0 UMEIOT PeIeHust
Bee cucrembl 1)—4). Ho MHOXKecTBO pemnenuii Kaxk0# u3 cucrem npu hbuk-
cupoBaHHOM a € [—8, 0] KOoHeYHOE, HOITOMY UCXOIHOE YPABHEHUE HE MOYKET
“MeTh OECKOHEIHOI0 MHOXKECTBA, PENIEHUI HU TP KAKOM 3HAYEHUH .

OrtBer. 1. YpaBHeHue He nMeeT OECKOHETHOIO MHOXKECTBA PEIeHUiT HI
upu KakoM 3uadenuu a. 2. Ilpu a € (—oo0; —8) U (0; +00) ypaBHeHnue me
UMeeT PENIeHUI.

Samaua 31 (busuueckuii daxynabrer (uroun), 1965). s Kaxka0ro
JIefiCTBUTEIHHOTO 3HAUEHUSI IIADAMETPA @ PEIUTE yPaBHEHUE

zlr+14+a=0.

Bagaua 32 (baxynerer BMuK (anpess), 1995, Ne4). JTnst xaxxmoro
SHAUEHNUs] @ PeIuTe HepaBeHCTBO |x + 2a| < 1/x.

Bamaua 33 (busuueckuit pakynprer (uosb), 1984, Ned). Ipu kakux
BHAYEHUAX @ BCe pelenus ypasaenus 2|z —a|+a—4+z = 0 yI0BIeTBOPAIOT
HepapercTBy 0 < x < 47

Bamaua 34 (reosormueckuii daxynbrer, 1991, Ne6). Ilpu Bcex 3nade-
HUSX IIapaMeTpa a pemmure ypasuenue |r + 2| 4+ a|z — 4| = 6.

Bagadga 35 (busosornueckuit dbaxynbrer, 1983, Ne 5 (5)). Haitnure
BCe 3HAYEHHs a, MPH KOTOpBIX ypashenue |1 — ax| = 1+ (1 — 2a)z + az?
HMeeT POBHO OJIHO PeIlleHHe.

3amaua 36 (MCAA, 1995, Ne6). Haiiure Bee 3Hadenus napaMeTpa a,
IIPU KOTOPBIX HepaBeHCTBO 12 + 4 + 6alx + 2| + 9a? < 0 umeer ne Gosee
OJTHOTO pereHHs.

Bagadva 37 (xummueckuii daxysnbrer, 1992, Ne 5). Haiigure Bce 3Ha-
JeHUsl mapaMerpa k, Mpu KayKJIOM U3 KOTOPBIX ypaBHEHUE

21 — |z — k2| = 11k — 3 - |z + 4k

1) He umeer perrenuit, 2) UMeeT KOHEUHOE HEILYCTOE MHOXKECTBO PEIICHMIA.
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Bamaua 38 (sxoHOMuveckuii daxyiabrer (OTHeIEHHE HOJIUTUIECKOIT
sxoromun), 1983, Ne 6 (6)). Omupenenure, Mpu KaKuX 3HAUEHUSX G yPaB-

HeHnue
a

x— = =4l4|z| - a?|
2
uMeeT POBHO Tpu KopHs. Haiijure 3Tn KOpHH.

Bagaga 39 (ncuxosornveckuii daxysprer (uosb), 2003, Ne 5). Ilpu
KaKWUX 3HaYeHnax mapamerpa a ypasuenne 2|z — 9a| — 2a% + 35+ = 0
He nmeer pemennit? [Ipym KaKuX OCTAJIBHBIX 3HAYCHHAX IApaMeTpa ¢ BCe
PeIeHns 9TOTO ypaBHeHUsl TIPHHAJIIEXRaT oTpe3Ky [—30;63]7

Bagada 40 (reosornveckuii daxkyabrer (oTaeseHne 00IIEl reosornn),
1988, Ne6). Haiiqure Bce napsl 3uadenuii (a;b) mapaMerpoB, IpU KaxK ol
U3 KOTOPBIX ypaBHEHUE

3
|z — sin a| + |z + cos? 4a — 2sina - cos* 4a| = b (a + 27r>

nMeeT eJUHCTBEHHOE pEelIeHue.

Bagada 41 (xumwmveckuii daxynbrer, 1984, Ne5). Haifigure Bce 3Ha-
YeHUs IIapaMeTpa ¢, IPU Ka’KJOM U3 KOTOPBIX HEPABEHCTBO

a?—4a+3

1
Zla—2|. 4
2|a |‘|lz+a |+< a2

1
- |a—2|> ~|x—2|—|—§|a—2|~\x—a\ <1

BBIIIOJIHACTCA POBHO JJId JABYX Pa3JIMIHbIX 3HaYEeHU T.

OrBerbl. 31. Ecm a < 0, 10 # = (—1 + /1 —4a)/2; eciu a = 0, TO
—1+/1-4a.
2

; eCJII

a=1/4,tox = (—1-2)/2,2 = —1/2;ecua > 1/4, 70 x = (—1—+/1 + 4a) /2.
32. Ecma < -1, 102 € (0; —a—+va? — 1]U[—a+Va? — 1;—a+Va? + 1]; ecin
a> -1, 02 € (0;a++va?+1]. 33. a € [4/3;2]. 34. Ecm a < —1, To = 4;
ecrma =—1, 02 > 4;ecima € (—1;1), tox =4, z = 4(a — 2)/(a + 1); ecin
a=1r102 € [-24];ecima > 1, 0z =4. 35.a=0,a=1. 36.a > 2/3.
37. 1. Ypasuenne ne umeer pemenunii misa k € (—23;0). 2. YpaBHeHHE UMEET KO-
HeYHOE HEILyCTOe MHOYXKECTBO pertennii st k € (—oo; —23) U (0; +00). 38. Ecim
a=-2,t0x=-1,15/17, 17/15; ecru a = —1/8, To = = —1/136, 0, 1/120.
39. 1.a € (=5/2:7). 2. a € [(9—+/211)/2; —5/2)U{T}. 40. (r/2+27n;0), n € Z,
(=37/2;t), t € R. 41. a = 2 + /2. Ykazanuue. Cuenaiite zameny b = a — 2,
t=(x—2)/b.

x = 0,-1; ecim a € (0;1/4), To x = %H-Ta’ v —
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§1.3. Permenue obpaTHbIX 3aj1a4
U 33a/a4, B KOTOPbIX MapaMeTp
paccMaTpuBaeTcs KakK OTAeJibHAas mepeMeHHas

B cnenyromux 3amagax ymobnee pacCMaTpuBaTh MapaMeTp B KAYECTBE
IIepEMEeHHOM.

IIpumep 11 (Guosnornveckuii paxyibrer (uoub), 1994, Ne5). Haiiaure
BCe TaKue 3HAYEHUs] BEJIMIMHBI ', IIPU KOTOPHIX HEPABEHCTBO

(4 — 2a)z* + (13a — 27)x + (33 — 13a) > 0
BBIIIOJIHSIETCS /IS BCEX @, YJIOBJIETBOPSIONINX ycjoBuio 1 < a < 3.
Pemtenne. [Ipeobpasyem HEpaBeHCTBO CJEAYIOMUM 00PA30M:

—2az® + 13ax — 13a + 42? — 270 +33 >0 <+
— (=22* + 132 —13)-a + 42> — 272 +33 > 0.

HepaBeHCTBO IPUHSIIO JUHEHHBI OTHOCUTEILHO ¢ BUJL:
fla) =k(z)-a+b(z) >0,

rie k(z) = —22% + 13z — 13, b(x) = 422 — 27x + 33. KosdpbunmenTs ero
zaBHCAT OT x. B 3aBucumoctu or 3uaka koadduuuenra k(x) upu a jaesas
4acTh HEPABEHCTBa sBJsieTcsl Boszpactamorieil (koaddunuent k(x) 6oiab-
me 0) wm y6eisatomeit (koaddurnment k(x) menbme 0) dyHkuueit or a.
Ecmu xosdpdunment k(z) pasen 0, To 9T0 He 3aBucdiasg OT ¢ (DYyHKIU.
JasbHeiiniee peleHne IPUBEIEM IByMs CIOCOOAMH.

y Y
/ [ [
I I I
I I I
[ [ a [ ! a
o 1 3 o 1 3
Puc. 1.10. Cuywait k(z) > 0 Puc. 1.11. Cuywaii k(z) =0

I. Iycrs k(x) > 0. Torma, Kak OTMEYEHO BbIIIE, 3Ta (DYHKIUS BO3-
pacraer. [Tosromy ycsosue mosoxkureabuoctu dbyuxmuu upu o € (1;3)



§1.3. Pemenne obpaTHbIX 33184 25

y
fla) = k(z)a + b(z)

! a
¢

I
|oi 3

Puc. 1.12. Cayuaii k(z) <0

PaBHOCUJIBHO YCJIOBUIO, UTO €€ 3HaUeHUe B TOUKe ¢ = 1 HeOTpUIATEIbHO.
SamuiieM 3TH yCJIOBUsSL B BUJIE CHCTEMBI:

Ecmu k(z) = 0, To HepaBeHCTBO OyIeT BEPHBIM JIjid BeeX a, ecym b(x) > 0,

T. €.

k(x) =0,

f(0) > 0.
Ecin k(x) < 0, o dysknus k(z) - a + b(x) yObIBaeT, 03TOMY ycjIoBue €€
HOJIOKUTENBHOCTH Ha nHTepBasie (1;3) paBHOCHILHO TOMY, YTO

Pemmast mamHble CHCTEMBI, MBI IPUXOJIUM K OTBETY (COBETYEM IIPOJETIATDH
YUTATEJ0 UX CAMOCTOSITEIBHO). A MBI IPUBEJEM IIOJHOE JIOKA3ATEIHCTBO
BTOPBIM CIIOCODOM.

II. Tockonbky dbyuknus f(a) = k(x) - a + b(x) nuneiinas, ycjaosue eé
HOJIOXKATENBHOCTH Ha nHTepBase (1;3) paBHOCUIBHO TOMY, UTO

f(1) >o, (—22% 4 13z — 13) - 1 4+ 42® — 272 + 33 > 0,
= 9 9 —
fi3)=0 (—22% 4+ 13z — 13) - 34+ 42® — 272 +33 >0
22 — 14z 4+ 20 > 0, 22 —Tx+10>0,
< 9 < 9
24+ 12 -6 >0 zc—6x+3<0
(z —2)(x —5) =0, x € (—00; 2] U [5; +00),
< <~
(r—3)2—-6<0 (x—3+V6)(z—3-V6)<0
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x € (—00;2) U [5;400),
T € [3—\/6;3+\/(§].
Ocraérest, HANPUMEp IPH MOMOIIU METO/Ia MHTEPBAJIOB, HAIIMCATD OTBET.

Otser. [3 —/6;2] U [5;3 + /6.

Bagaua 42 (6uosnoruyeckuii daxynprer (mosb), 1994, Ne5). Haiinure
BCE TAKMe 3HAYECHUs BEJIMUUHBI T, IPH KOTOPLIX HEPABEHCTBO

—

(2¢ — 6)z% + (32 — 10¢)x — (8 +¢) <0

BBIIIOJTHSIETCS /I BCEX C, YJIOBJIETBOPSIONINX YCJIOBHIO 2 < ¢ < 4.

Bagaua 43 (dusmueckuii dakyabrer (Maii), 1997, Ne7). Haitaure Bce
SHAUEHNUSI @, TIPH KOTOPBIX HEPABEHCTBO

r—3a—1

Y

T+ 2a—2
BBITIOJIHSIETCS JIJIST BCEX & U3 MPOMEXKYTKa 2 < = < 3.

Banmava 44 (reosormdeckuit daxysbrer (Mait), 2002, Ne7). ITpu kakux
IIOJIO?KUTE/ILHEIX 3HAUCHUAX [IapaMeTpa HePABEHCTBO

a+ 2z > 5
ax — 4 T

CIpaBe I InBO s Beex = > 107

Bagaga 45 (baxynsrer BMuK (uons), 2004, Ne5 (6)). st xaxgoro
3HaUeHHs IIapaMeTpa @ HallJuTe UUCJIO PElleHuil YpaBHeHUs

2 1 a+8 4-—2a

- — 2 —
AT e + oz a“+4a+5=0.

Bo mHoOrumx 3ajiagax ObIBaIOT MOJIE3HBI Cjleyonme coodpaykenus. Ha-
CTO MaTeMaTH9IeCKue yTBEPKIeHus uMeroT U A = B, rjie A — ycioBue,
a B — sakmmouenne. Eciu ucruanabl 06a BhickasbiBanusg A u A = B, 1o
HUCTHHHO M BBICKa3bIBaHME B. DTO paccyzKIeHue paBHOCHJIBHO CJIe/yIONIe-
MY: €CJIM MCTUHHO BbICKasbiBanue A = B, a B — JjioxKHO, TO A JI0JIZKHO
OBITH JIOYKHO.

ITpumep 12 (xumuueckuit pakymnbrer, 1987, Ne5). Haiinure Bce 3nade-
HUS IapaMeTpa P, IIPU KaXKJIOM U3 KOTOPBIX MHOXKECTBO PEIIeHUN HepaBEH-
cra (p—22)(p+x—2) < 0 He COMEPKUT HU OJTHOTO PEllleHNs] HePABEHCTBA
2 <1

< 1.
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Pemtenune. Ycnosus 3amadu MOXKHO 11epedOpMyIHPOBAThH TAK: 6Ce pe-
WEHUA HEPAGEHCTNBA

(p—22)p+z—2)<0 (1.1)

2 > 1. Hepasencrso (1.1) MoxHO TIpo-

YA0BAEMBOPAIOM HEPABEHCTNGY T

cro pemmuTh. Jljis 3TOro cHavasa HaJI0 TONBITATHLCS PA3JIOKHTDL P — T2 Ha
JIMHEWHbIE MHOXKHUTEIU. IDTO He yjuaercs ciejarhb, ecau p < 0. Ho mnpwm
sToM p — 22 6ymer Menbe 0 11 Beex . [I09TOMY HEPaBEHCTBO OKAXKeTCs
PaBHOCHJIBHBIM HEPaBEHCTBY p + & — 2 > 0, wm x > 2 — p. Tak Kak B
paccMaTpuBaeMoM ciaydae p < 0, Mbl moydaeMm 2 —p > 2 u x2 > 4 > 1.
CnemoBarenbho, Bce p < 0 1al0T 9aCTh OTBETA 3a/a4H.

IIycts p = 0. Torma
—2?(r—2)<0 <<= 2*(z—-2)>0.

Pemmast meromoM mHTEpPBaJIOB, HaxXoauM, 4T0 Jjist p = 0 pemrenust OymyT
nmerh Bua x > 2. Cremoarensro, u p = 0 1aéT 9acTh OTBETa 3aaM.

Ecmu p > 0, To p— 22 = —(z — V/P)(x + /D) 1 HePaBEHCTBO MPHUMET
BH/I

(x —p)(z+ D)z —2+Dp) >0. (1.2)

st mpuioXKeHnsi METO/Ia MHTEPBAJIOB CJIEyeT PACCTABUTDH HA OCH UUCJIA

—/D, /P, 2 — p B nopsAJiKe BospacTanug. Ogepuyno, /p > —,/p. llosromy
JOCTATOYHO CPABHUTDL YUCHA —+/D, 2 —p U /D, 2 — P.

—/PV2-—np, VPV 2—p,
p—+P—2VD0, p++P—2V0,
(WVP+1P—2) V0, WVP—1D\P+2) V0,
VPV 2, VP V1,

pV4, pV1,

Orcroza BUIHO, 9TO HY2KHO pasdupars ciiydan 0 < p < l,p=1,1 < p < 4,
p=4up>4.

IMycte 0 < p < 1. Torma —/p < /p < 2 — p. Merosiom unrepsa-
JIOB 13 HepaBeHCTBa (1.2) TosrydaeM PacIosoyKeHne TOUeK, MOKA3aHHOe Ha
puc. 1.13. CireroBarenbro, MEHOXKECTBO 0 < p < 1 He sBJIsSIeTCS pPelleHneM,
Tak Kak £ = 0 — pellleHre UCXOHOTO HEPABEHCTBA. AHAJIOTNYIHO pas3dbupa-
erca caydailt p =1 (x = 0 ongars Oyzer penienuem).

ITycrs 1 < p < 4. Torma —/p < p — 2 < /p. MeTosoM uHTEpBa-
JIOB 13 HepaseHcTBa (1.2) mosyyaeM pacioyioxkeHne TOYEK, ITOKA3aHHOE Ha
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- + - +
A4 A\ A4 -

—P VP 2-p x

Puc. 1.13. Cuyuait 0 < p <1

— + — -
—\\J/;B 2\:p \7}3 T

Puc. 1.14. Cayuait 1 <p <4

puc. 1.14, r.e. x € (—/p; 2 —p) U ({/p; +00). Jannbie 3HaueHns  yaoBie-
TBOPSIOT HEPABEHCTBY =2 > 1 B cirydae, ecn

> 1, > 1,
{\/ﬁ = {p <~ p=3.

2-p< -1 p=3

CueioBaresibHo, Bee p € [3;4) yI0BIETBOPAIOT YCJIOBUIO 331a4U.
Ocrasioch paccMOTpeTh Iocae Huii ciaydaii p > 4 (em. puc. 1.15 u 1.16).
IMockosbKy Jsiist p > 4 BbINOJIHEHB! HepaseHcTBa /p > 1 u —,/p < 1, o

- + - +
2-p /P N

Puc. 1.15. Cayuait p > 4

BCe p > 4 TakiKe yJIOBJIETBOPSIOT YCIOBHIO 3a/[aH.
Orser. p € (—0o0; 0] U [3; +00).

Bamaua 46 (xumuueckuii paxynbrer, 1987, Ne 5). Haiiqure Bce 3Ha-
YeHMsI TapaMeTPa ¢, TP KasKJIOM M3 KOTOPBIX MHOXKECTBO DellleHnil Hepa-
BEHCTBA

2
(q—2")(g+22x-8) <0
He COJIEPIKUT HU OJTHOTO DellleHust HepaBeHcTBa 2 < 4.

Bagaga 47 (UCAA (mross), 2000, Ne5). Haiiaure Bce 3HaYCHUS ma-
pamerpa a, IpH KOTOPBIX HEPABEHCTBO

|z + 4z —a| > 6

He nMeer peneHuit Ha orpeske [—3;0].
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- - +

—P=2-p /P a
Puc. 1.16. Cayuqait p =4

Bagada 48 (dakyabrer mousosenenns, 1993, Ne5 (5)). Haiture Bce
SHAYEHHS @, IIPH KOTOPBIX HEPABEHCTBO

a2 4+a—2

<T7a-—1
r+a—+1

He nMeeT ITOJIO2KUTEJIbHBIX peH.IeHI/IIU/I.

Bagada 49 (MexaHuKO-MaTeMaTHyecKuii (o), 1992, Ne6). Haitnure
BCE 3HAYEHHS T, YJIOBJIETBOPSIONINE HEPABEHCTBY

(2—a)x® + (1 —2a)z* —6x+ (5+4a —a®) <0
XOTsl ObI IIPH OJIHOM 3HAYEHUN @, IIPUHAJIIEXKAIEM OTpe3Ky [—1;2].

Orsernl. 42. [2 —+/10;1] U [5;2 ++/10]. 43. a € (—o0; —1/2) U [2/3; +-00].
44. a € [2/5;11/2]. 45. Ilpu a € (—o0; —5/4) onHo pemenue; npu a = —5/4
nBa pemtenns; npu a € (—5/4; —1) Tpu pemenus; mpu ¢ € [—1;1 — v/2) aBa
pemtenus; npu a = 1 — /2 oxHo pemtenue; npu a € (1- V2 5) [Ba pelIeHus;
upu a € [5;4+00) oguo pemenne. 46. g € (—oo; 0] U [12;400). 47. a € [-9;2].
48. a € [-1;—1/5]. 49. z € (—o0; —1) U (—1;0) U (2; +00).

§1.4. TpuroHomerpuieckne ypaBHEHUS
Y HEepaBEeHCTBAa C IIapaMeTPOM

IIpu perernu 3a1a4, CBI3aHHBIX ¢ TPUTOHOMETPHUE, HEOOXOIUMO 3HATH
CJIETYTOTIIEE.

I. Bce Tpuromomerpuueckue popmyanl. Ilepuoabr Tpuronomerputie-
ckux GyHKIMA: y pyHKIWi sin z, cos x nepuo 27, y tgx, ctgx mepuom 7.

I1. Orpanudentnocts DYHKIMIA COS X, SN X IO MOJLYJIIO €JIUHUTIEH.

III. Memod scnomozamenrvhozo apeymerma, KOTOPBIl COCTOUT BO BBe-
JIEHUW JIOTIOJIHUTEJIBHOTO YIJIa Jjisi YIPOIleHusl BbipaxKeHusi. [Ipomgemon-
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CTpUPYEM METO/I BCIIOMOTraTe/JbHOIO yIJjla Ha IIPUMepe TPUI'OHOMEeTpUYec-
KOI'0 YpaBHEHHUS:

acost +bsinz =c¢, a?+b>#0 <—

. c
COSX + ———=sIlnx =

a
a2 + b2 aZ + b2 NV EN
Koncranter A = a/(vVa? +b?), B = b/(va? + b?) yAOBIeTBOPSAIOT ypas-

Y
1| (cos p, sin ) = (sinv, cos 1))
B ....... »
&
(P
§ z
\ A /1
Puc. 1.17

HEHIIO OKPYKHOCTH pajmyca 1, T.e. A2 + B2 = 1. CJenoBaTesbHO Cylie-
CTBYeT Takoi yroj v, uro siny = A, costyy = B. s A, B > 0 yromu ¢
ompegesercs ypasaenuem 1 = arctg(a/b). Vcexonnoe ypaBHeHne NpUHU-
MaeT BH/I
in i cos -+ cos s — < sin(@+1) = =
siny cosx + cos P sine = ——— sin(x = —
Va? + b2 VaZ £ b2
[Tocnennee ypaBHEHHE yoKe JOMYCKAET TPUBHAJIBLHOE PEIIECHHUE.
Bameuarnue. AHATOTTIHO TIOKA3BIBAETCSI CYIIIECTBOBAHNE TAKOTO YIJIA ),
uTo cos o = A, sinp = B. llna A, B > 0 yroa ¢ onpeje/isiercs: ypaBHeHHEM
¢ = arctg(b/a). A ucxonHoe ypaBHeHUe Tenepb IPHHAMAET BHL

Cc

COS(Q;‘ — g@) = \/TW

Hag A, B > 0 yrusl @) u ¢ cBA3aHBI COOTHOIIEHUEM 1) = 7/2 — ¢ (cM.
puc. 1.17).

IIpumep 13 (bunonornueckuii dakynsrer, 1985, Ne5). s kaxmoro
3HAYEHUsI ¢ PEIIUTE ypPaBHEHUE

4coszsina + 2sinzcosa — 3cosa = 2V/7.
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Pemtenne. Ypasuenune mmeeT CJIe Iyl BUI;:
A(a)cosx + B(a)sinz = C(a),

rae
A(a) = 4sina,

B(a) = 2cosa,
C(a) = 2v/7+ 3cosa.
IIpeobpasyem ypaBHeHUEe CIIOCOOOM, YKa3aHHBIM BbIIe. [lomyaaem
A2(a) + B2(a) (sin(z + ¢(a))) = C(a).
Boraucanm
VA%(a) + B2(a) = V16sin®a+4cos2a = V12sin>a+4 > 2 > 0.
[TosToMy ypaBHEHHE PABHOCUJIBHO CJIEIYIONIEMY:
sin(z + ¢(a)) = %42(5;(1)32(@'
Venosue ero paspemuMoCTH TAKOBO:
C(a)
A%(a) 4+ B2(a)

— (2V7+3cosa)’ <16sin’a +4cos’a

— |C(a)] £ V/A%(a) + B%(a) <~

— 28+ 12VTcosa+9cos’a < 16(1 — cos®a) +4cos’a <=
<= 12+12\ﬁcosa+21cos2a<0 <=
e 44+4VTcosa+Tcos2a <0 <+ (2+\ﬁcosa)2<0.

DTo O3HAYAET, UTO YPABHEHIE NMEeT PellleHne TOIbKO IIpH cos a = —2/+/7.
IIpu 3TOM BO3MOXKHBI JIBa CJIyHasi:

3 cosa = —2/\/17, 5 cosa = —2/\/7,
sina = +/3/7, sina = —/3/7.

IloscraBum HaliIeHHOE 3HAYEHNE B UCXO/IHOE ypaBHeHne. B mepBoM cirydae
(cosa = —2//7, sina = \/3/7) MBI nOTy9aem

3 2 6
4cosm-\/7+251nx- (—) +— =207 =
7 VT VT

— 4V3cosr —4dsinzr+6=14 < 3cosr —siner =2 <—

— 2cos(:v+%):2 — cos(x—l—%):l,
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ww ¢ = —7/6 + 27k, k € Z. Bo Bropom ciyuae

4cos - (—ﬁ) +2sinz - (—\;) + \% =20/7T =

— —4V3cosz—4sinz+6=14 < —+3cosx—sinz=2 <+
= 2cos(x—%>:—2 = cos(:z:—%):—l
wi ¢ =7/6—7+2mn = =57/6 + 2mn, n € Z.
Otser. Ecin a = arccos(—2/v/7) + 27l, | € Z, To © = —7n/6 + 27k,

k € Z; ecmun a = — arccos(—2/v/7) + 2mm, m € Z, 10 x = —51/6 + 27n,
n € Z; Upu APpYTuX 3HAYEHUSIX [TapaMeTpa @ PEIleHnuil HeT.

IIpumep 14 (6uosormueckuii daxynbrer u dakyabrer QyHIAMEH-
raabaol Mepunumubl, 2001, Ne6 (6)). Haiigure Bce 3HaYeHus napamerpa a,
U KaxKJIOM M3 KOTOPLIX CUCTeMa ypaBHEHU

sinxz = cos(xv6 — 2a?),
cosz = (a — 2/3) sin(zv6 — 2a?)
UMeeT POBHO OJHO pereHue Ha orpeske [0; 27].
Permenne. Ilepenmmenm cucremy B Bue
sinx = sin(m/2 — /6 — 2a?),
cosx = (a — 2/3) cos(m/2 — x1/6 — 2a?)

u BBeJEM obozHadenus o = «a(x,a) = 7/2 — xv/6 — 2a%. Torma ucxoauast
CHUCTeMa TIPUHUMAET BU

{sinx = sin a,

cosx = (a — 2/3) cos a.

PagencrBo sin x = sin o 03Ha9aeT, 9YTO COOTBETCTBYIONINE KOCHHYCHI MOTY'T
OTJINYATbCS TOJIBKO 3HAKOM, T. €.

sinz = sin a,

COST = COS (v,

sinz = sin a, cosx = (a —2/3) cos
— —
cosx = (a —2/3) cos sinz = sina,
cosT = — cos

cosx = (a —2/3) cos




§1.4. Tpuronomerpudeckue ypaBHEHUsI U HEPABEHCTBA C TAPAMETPOM 33

sinx = sin o,

cosz = cosa, =2,
cosz - (5/3—a)=0 x = 3m/2
S = _ ’
sinz = sin ¢, a=5/3,
a=-1/3.
COST = — CoS
cosz-(1/3+a)=0
Pazbepém Bce geTnipe coryas.
I. Ilycre a = —1/3. Torma cucrema npuHEMaeT BU,
sinz = sina,
{ <~ a=(r—2a)+2wn, néezl
COST = — Cos

Ho oo =7/2 — x - 24/13/3, cienoBaressHo,
_ —7m/242mn
" 2VI13/3 -1

TTokazkeM, 9TO Cpejiy HallJIeHHBIX 3HAYEHUH T, B 0Tpe30K [0; 27| monaa-
er TosbKo x1. CHavasa mokaxkem, 4ro duciao 2v/13/3 — 1 upunazexur
unrepsaiy (1;5/3). HelicrBurensho,

a=(r—z)+2mn <<= zx==x n € Z.

2V13/3-1>2-3/3-1=1,
2V/13/3—-1<2-4/3—-1=8/3—-1=5/3.

Teneps poBeiéM 0TOHOP KOpPHEIi

. —7/2 4 21N . —m/2
" 2V13/3-1  2y/13/3 -1
3m/2

:CL'()<O7 néO,

@ = ——1" € (0;37/2),
T oV13/3 -1 (0;3m/2)
—m/2+27mn /2 n/2 21w
Ty = > =Ty > —— = —— >2m, n =2,
20y/13/3—1~ 2V13/3—1 °~ 5/3 10
BoiBoa; npu a = —1/3 ucxognas cucreMa ypaBHEHU JeHCTBUTEIHHO UMe-

eT eIMHCTBEHHOE PeIleHne
3m/2
r=—>
2V/13/3 — 1
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II. ITycrs a = 5/3. Torga cucrema IpUHUMAET BUJL

sinx = sin a,
<~ a=zx+2mn, necZ.
COST = COS

Ho oo =7/2 — x - 2/3, caenoBarenbHo,
a=z+2mn << z=x,=31/10+67/5n, neEZ.

Cpenu HaliieHHBIX 3HaUeHU T, B orpe3ok [0; 27| momazaior xy = 37/10
u xy = 15m/10 = 37 /2.

BoiBoa;: npu a = 5/3 ucxonnasa cucreMa ypaBHEHHI UMeeT J[Ba pellie-
HUsI, T.€. IPU @ = 5/3 He BBIIOJHEHBI yCIOBHs 3a/a4M.

III. Tycrs o = /2. Torga cucrema IPUHAMAET BHT

1 =sinaq,
0= (a—2/3)cosq,
rae o =7/2- (1 — /6 — 2a?). 13 nepsoro ypaBHeHUs HAXOIUM

a=7/242mn <= 1—416—-2a>2=1+4+4n <=

<~ 6—2a2=—-4n, neZ.
Ho rtak xak v/6 — 2a2 € [0;1/6], pemenus B ypapuenuu /6 — 2a2 = —4n,

n € 7Z, BO3MOXKHBI Jiumb pu n = 0, T. e.

V6—2a2=0 <+ a==+V3

IIpu a = ++/3 MbI uMeeM a — 2 /3 # 0, 109TOMY HCXOJHAs CHCTEMa PABHO-

CUJIBHA CJIEJIYIOTIEi:
sinz =1,
cosz = 0.

CresioBaTeIbHO, CHCTEMA UMeET eMHCTBeHHOE Ha oTpeske [0; 27| permenne
x=m/2.

Beisoza: npu a = ++/3 ncxoHas CHCTeMa YPABHEHHH JIeHCTBITEIHHO
UMeeT eJIMHCTBEHHOE perieHne T = /2.

IV. Iycrs x = 37/2. Torga cucreMa IpUHUMAET BULL

—1 =sinaq,
0= (a—2/3)cosa,
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rae a =7/2- (1 —3v6 — 2a?). 13 uepsoro ypaBHeHUsI HAXOIUM

a=31/2+2mn <= 1-3V6-2a2=3+4n <=
— V6—-2a2=-2/3-4n/3, neLZ.

Ho Tak xax v/6 — 2a2 € [0;1/6], permenus: B ypapHeHun

V6—2a?=-2/3—-4n/3, neZ,

BO3MOYKHBI JIUIb IPU 1 = —1, —2, T. €.

V6—2a2=2/3,2 <= a=+5/3 +1.

Cayuait @ = 5/3 pazobpan B 1. I u He nogxomuT. 3aMeTUM, YTO NPH
a = —5/3, £1 cupasenyuBo mepasencTso (a —2/3) # +1. CnegoBaresbHo,
cucrema,

sinx = sin «
cosx = (a — 2/3) cos a.

MOXKET UMETh TOJILKO pemneHust ¥ = 7/2, 3w/2, (Tak Kak U3 PaBEeHCTBA
sinz = sina BbITeKaer, 4T0 |cosz| = |cosal). Ho permenne x = m/2
BOBMOXKHO Jmiib 1p a = ++v/3 (cm. m. IIT). ITostomy ocraéres ciryuait
x = 37/2. Ho, Kak 6GbLJI0 MOKA3aHO BbIlIE, & = 37/2 SABJSETCS PelleHneM
CHCTEMBI, a CJIEJIOBATEIHHO, U €JIMHCTBEHHBIM, TaK KakK JPYIUX pelleHuit
HeT.

BoiBoa: npu a = —5/3, £1 ucxoamas cucreMa ypaBHEHWH JCHCTBU-
TEeJIbHO MMeeT eJIMHCTBEHHOE peleHne © = 37 /2.

Otser. —1/3, —5/3, +1, +/3.

Bazmaua 50 (reosornueckuii hakysnprer, 1993, Ne6). Haitnure Bce 3na-
JeHus rmapamerpa k, Ipu KOTOPBIX POBHO OHA TOUYKa rpaduka PyHKIUN

y =2z + (Igk)y/cos(2kmz) + 2 cos(kmz) — 3 + 1

nexxut B obmactu (2x — 7)% + 4(y — 3)? < 25.

Bagada 51 (reorpaduueckuii dakyabrer (Mait), 1995, Ne6 (6)). Haii-
JATe BCE 3HAYEHUS @, IIPU KAXKJOM U3 KOTOPBIX (DyHKIUSI

y(x) = logys ,2(cosz + V/8sinz — a)

OolpeJeJjicHa IIPpU BCEX 3HAYCHUAX T.
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Bagaga 52 (ICAA (uiosn), 1996, Ne6 (6)). Ilpu xaknx 3HadeHuAX
HEPABEHCTBO

sinx + v3cosz+a—5
log(2a—15)/5 5 >0

BLIIIOJIHACTCA IIPU BCEX x?

Bagaga 53 (MexaHuko-maremarTudeckuii dakynbrer (Mapr), 1996,
Ne4). Tlpu Kakux 3HAUEHHSX @ yPABHEHUE

2 . _ 2
2 cos? (22‘"’3_96 ) =a-+ \/§s1n(229” ® +1)
uMeeT XOTsI Obl OJHO peleHue’?

Bagaga 54 (reorpadmudeckuit dakynbrer (mroab), 1999, Ne 4 (6)).
Haiiaure BCe 3HAYEHHST @, IPH KOTOPBIX CPEJ KOPHEH ypDABHEHHUSI

sin2x + 6acosz —sinz — 3a =0
HAiIyTCsI Ba KOPHsI, DA3HUIA MeXKJLy KOTOPBIMU paBHa 37/2.

Bamaua 55 (reonoruveckuii dpaxynbrer (ormesenue reodbusuxn), 1989,
Ne 6). Haiinure Bce 3HadeHusi napamerpa @, UPU KaxKIOM K3 KOTOPBIX
ypaBHEHHE

(a? —6a+9)(2+2sinx —cos® ) + (12a — 18 — 2a?) - (1 +sinz) +a+3 =0
He UMeeT DelleHuit.

Bagada 56 (sxoHOMmUeckuit dhaxkynbTerT (OT/IENEHNE TOJUTHIECKOMH
sxoHomun), 1988, Ne6). Haiiture Bce 3HAUEHNST TApaMETPAa @, IPH KOTOPBIX
HepaBeHCTBO

|3sin? 2 + 2asinz cosx + cos®> x + a| < 3
BBIIOJIHSETCS 15T JIIOOBIX 3HAYMEHUI .

Bagauga 57 (durosnornueckuii dbaxynbrer, 1985, Ne5). s Kax0ro
3HavYEHUs b pemnTe ypaBHEHME

3cosxsinb — sinxcosbh — 4cosb = 3v/3.

3amaua 58 (reosoruveckuii dpaxynbrer (ormesenue reodusuxn), 1988,
Ne6). Haiinure Bee JeiicTBUTe IbHbIE 3HAYEHHS IAPAMETDA @, IIPU KaK[OM
13 KOTOPBIX 00JIACTh 3HAYEHUT PYHKITUN

sinz +2(1 — a)

a—cos?z

COZEPKUT OTPe30K [1;2].
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Bamaua 59 (reosoruyeckuii daxyibrer (orienaeHue obleil reosiorun),
2001, Ne8). Tlpm Kakux 3HAYEHUSX NapaMeTpa a > 1 ypaBHeHue

. 4
sin (Bx) “tgx = 0.

MMeeT POBHO IeCTb Pa3IMIHBIX KopHeil Ha oTpeske [2am; (a? 4 1)7]? Vka-
JKHTE 3T KOPHH.

Bagada 60 (MCAA (uromn), 2001, Ne7). Pemmre ypasHeHue

3cosx + 2sinx _ 008221' n cosx + sinx - \/3+2x—2y+2xy—x2 2
cos T cos? x cos T

Bamaua 61 (sxonomuueckuii dpaxysabrer (OTAeIeHIE [IAHUPOBAHUS U
sKoHOMMYECKOH Kubeprerukn), 1988, Ne6). Hailinure Bce 3HavYeHus napa-
MeTpa @, IPHU KayKJOM M3 KOTOPBIX JIO0O0U KOPEHb ypaBHEHMUsT

a(2a — 1) sin® z + 3 cos® z — 2a®sinz = 0
SIBJIIETCST KOPHEM YDABHEHMUS

logy/»(3tgz — 1) —logy(3tgz + 1) —log, , 5(5 —tgz) =1

1, Ha000POT, JIF000I KOPEHb BTOPOI'O YPABHEHUS SIBJISIETCS KOPHEM IIEPBOTO
YPaBHEHHUS.

Bama4ga 62 (6uosornueckuii paxyabreT u HaxygabTeT QyHIAMEHTAb-
Holt MequiuHbl, 2001, Ne6 (6)). Haitaure Bce 3HAUeHUsT IapaMerpa a, IIpH
KazKJOM U3 KOTOPBIX CUCTEMa ypaBHEHHI

cosx = sin(xv4 — 7a?),
sinx = (3a — 1/2) cos(xv4 — 7a?)

uMeeT POBHO OJJHO pellleHue Ha oTpeske [1/2; 57 /2.

3amaua 63 (ucuxonormyeckuit daxynbrer, 1996, Ne 5). Ilycrs ¢ u
to — KOpHHU KBaJIPATHOT'O YPABHEHUSI

t2 — (5b—2)%t — 30> —Th+1=0.

Haiiure Bce 3HaveHust mapamerpa b, Ipu KaxKJI0M 13 KOTOPBIX JJIsl JIFOOOTO
3HAYEHUs mMapaMerpa a (yHKIHs

f(z) = cos(amz) - cos((t3 + t3) - 7x)

ABJIAETCA HepI/IO‘ILI/I‘{eCKOfI.
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Bagada 64 (Mexannko-mareMarndeckuii pakyasrer (Maif), 1993, Ne6).
Haiizgure Bce 3HAYEHUS @, JJIA KOTOPLIX HEPABEHCTBO

logs(acos2z — (1 4+ a® — cos’x)sinz +4 —a) < 1

BLIIIOJTHACTCA IIPU BCEX T.

MeXaHUKO-MaTeMaTuaeckuii pakyabrer (MoyIb o
3ama4da 65 (MeXaHUKO-MaTEMATHIEC a e 10J1b), 2000, Ne 5
(6)). Haiigure Bce 3HAUEHUS @, TIPH KOTOPHIX yPABHEHME

(la] = 1) cos2z+ (1 —|a—2|)sin2x+ (1 — |2 —al) cosz + (1 — |a|]) sinz = 0
uMeeT HeYETHOEe YHCJIO PelIeHHit Ha uHTepBaje (—; ).

Bagada 66 (Guosormueckuii axyaprer (uosb), 1997, Ne6). Haitgure
pelIeHHs CHCTEMBI

1 22 \? 23/2
— 1 <0,
20 (smx) Vsinz -

5= 5 (%)

Bagada 67 (reosornueckuii daxymnbrer, 1986, Ne6). IIpu Bcex 3Have-
HUAX TIapaMeTpa p < 9 HalluTe pellleHus ypaBHEHUs

3 2 3
3\[tg (15511137— ;) - sin (;Tsm a:+11-) +

o s 2
+cos? [ = — Zcos(2x) ) =6tg® [ —sinz+ — | —
(14 7 cos( )) ¢ \15 5 )P
Ha oTpeske [0; 27].
Bamaua 68 (Mexanuko-maremarudeckuit daxyiabrer (Mmapr), 2003,
Ne 6). Haiinure Bce 3HaueHUs @, IPHU KayKJIOM U3 KOTOPBIX PACCTOAHUE
MEKIY JIOOBIME IBYMSI COCEIHUMN KOPHSAMHU YpPABHEHUS

cos o cos 3x — sin 3acos x + 2sin 2aecos 2x = 3sin o — cos 3x

He [IPEeBOCXOUT 7 /3.
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k€ [1;2)U(2;3]. 51.a € (=5;—v24) U (—V24;-3).
52.a € (15/2;8) U (8;12). 53.a € [-1;2). 54.a = +1/6, £1/2/6.
55. a € (—o0;—3) U (1;6). 56.a € [-12/5;0]. 57. Ecou b = 57/6 + 2xl,
l € Z, o x = w/6 + 2rk, k € Z; eciu b = —57/6 + 2om, m € Z, To
x = 57/6 + 27n, n € 7Z; upu Apyrux 3HaYEHHUsIX IapaMerpa b pelleHuil Her.
58. a = [1/3;33/32]. Ykazanuue. Ilepenumure ycjaoBue B BHUIE HEPABEHCTB.
59. a € {3} U[V10;V/11]. 60. x = 7n, y = 7mn — 1, n € Z. Ykazanue. Ilepeii-
JUTe K IIepeMeHHoM ¢ = tg x u uccjienyiite NoJKOpeHHOe BblpazkeHue. 61. a = 1.

OTBeTHI. 50.
) U

1
VYkazanue. Pemmre BTOpOEe ypaBuenme. 62. —1/6, —1/2, £3/4, +—F—.
poe yp / / 7S 7

63. b =2/5. 64. [0;1). 65. a € [0;1) U (1;2] U {3}. Ykazsauwne. IIpeacrasbre
ypaBHenue B Bujie Acos2x + Bsin2x = —Bcosx + Asinx u pemure npu mno-
MOIIIX BBEJIEHUST BCIIOMOTATEIBHOTO APTYMEHTa (OHOTO yTJIa (o JJIsi BEIPAsKCHUH
B Pa3HBIX 4YacTAX ypasBHeHus). 66. [117/24;7/2). Vkaszaume. Paccmorpure
IIepBOE ypaBHEHHE KaK KBAaJIPATHOE OTHOCHTEIBHO T2, TDEThe KAaK KBaJIPATHOE
OTHOCHUTEJIBHO ¥, HamumuTe ycjoBust D > 0 u HOKayKuTe, 9TO BMECTE C IPYTHUMHI
HEPABEHCTBAMHU TO AacT MHOXKeCTBO [117/24;w/2). Ilposepkoit y6eaurecs, 9T0
JIAHHOe MHOXKeCTBO nojaxoaut. 67. Ecau p = 9, to = 37/2; npu p < 9 peutennii
Her. YKaszaHue. PaccMOTpuTe apryMEHTBI y TAHTEHCOB (OHM DABHBI) M CHHYCA
¢ kocunycoMm. 68. a = 27k, k € Z. Yka3zaHue. YpaBHEHHUE IO COS X SABJISIETCS
KyOMYeCKHUM, IIO9TOMY PACIIOJIOXKEHNEe KOPHeil 33/1aéTCs OJHO3HAYHO.

§1.5. YpaBHeHUs], CBOASANINECS
K HCCJIEJOBAHUIO KBAJPATHOT'O ypaBHEHUS

st KBaJPATHOTO ypABHEHHUSI
ar’ +br+c=0, a#0, (1.3)
BBLJIEJISIEM TPU CJLyJasl.

1. Eciu D = b?—4ac < 0, To JeficTBUTE/IbHBIX PeleHnil y KBa[paTHOro
ypasaenus (1.3) Her.

2. Ecm D = b? — 4ac = 0, To pemenne KpagpaTHoro ypasuenus (1.3)
npuHUMaeT Bun & = —b/2a.

3. Ec;m D = b? — 4ac > 0, To kBagpaTHOe ypasHernue (1.3) mmeer asa
KOPHS | JIJIsl 3TUX KOPHEH X1, T CIPABEIIMBO COOTHOIIEHNE

—b+Vb% — dac

T1,2 = %
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f(z)

Puc. 1.18. D <0,a>0 Puc. 1.19. D <0,a<0

O N s

e

Na/ &
0 f(x)

Puc. 1.20. D=0,a>0 Puc. 1.21. D=0,a<0

I. Baxxayro poab mpu pemrennu 3aJad C MapaMeTpoM JIst KBaIpaT-
HBIX ypaBHeHuil urpaer meopema Buema. st KBaJipaTHOrO ypaBHEHUsI
ar®> +br +c =0, a#0, rae x1, w2 — Kopuu ypasHenus (caydait D > 0),
BBITIOJIHEHO paBeHCTBO az? + bx + ¢ = a(x — x1)(x — z2). OTcioa BHIBOUM
dopmysier Buera:

b
T1+ T2 = ——;
a

C
T1Xg = —.
a

I1. Bropoe BaxkHoe 3aMevIaHIEe COCTOUT B TOM, UTO IIPHU PEIICHUHN 38,124,
CBOJIAMINXCS K WCCJIEOBAHUIO KBAJIPATHBIX yPABHEHUI, HY>KHO MTOMHUTH
0 TeOMEeTPHYIECKOIl MHTepIpeTanyi KBaJIpaTHOro ypasuenus. Hampumep,
BBIJIeJIsIsl TIOJHBIH KBajpar B ypasHenun (1.3), momyuaem (cayuaii a # 0)

ar’ +br+c=a as—l—i 2+ c—E =a-(z—x)° +
= % 1a) = B Ys,
e
L
2% Ys = .

Orcrofia HAXOMM BepIIHy Tapabossl (Xy; ¥y ). [Ipu a > 0 BeTBr napaboJist
HAIIPABJIEHBI BBEPX, MPUIEM abCIIUCCa BEPIITMHBI TapabOoJIbl SBJISIETCS TOY-

Ty =
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Y Y
f(x)

yB @eocescccecans, ‘:‘ x+ T
0 L Ty

0 \ZC Ty x /

Y greseereensd H T+

f(x)
Puc. 1.22. D>0,a>0 Puc. 1.23. D>0,a<0

koit Muaumyma. Ilpu a < 0 BeTBu mapaboJibl HAIPABJIEHBI BHU3, PUIEM
abcrucca BepIIMHBL TApaOO0JIbl SIBJISIETCS TOYKOM MAaKCAMYMa..

IIpumep 15 (EI'D (memo), 2005, Ne B6). Ilpu xakux 3uHadeHUsx a

dyHKIHST
9ax +7

2z?
“MeeT MaKCUMyM mpu x = 47

Permenune. Vcxomamyio GpyHKIUIO TIPEICTABUM B BHUJIE

y = 2712+a93+7

IMockonpky GyHKIMS 2° MOHOTOHHO BO3PACTAET, MAKCIMYM (DYHKITIH

Y= 2712+am+7

JIOCTUTAETCS B TOH Ke TOUKe, YTO Uy KBaJApATUIHON byHKIMN
_ .2
flx)=—2+ax+T.

Y 3T0it MapaboJibl BETBU HAIIPABJIEHBbI BHU3, CJIEIOBATE]BHO, MaKCHUMYM
JIOCTUraeTCsd B BepiiuHe napabobl, T.e. B Touke x, = a/2. Ho cormacuo
YCIOBUIO Ty = 4, clIe0BaTeNbHO, ¢ = 8.

OrtBer. a = 8.

IIpumep 16. Ilpu Kaxk0M 3HAYMEHUN MTapaMeTPa ¢ PEIInTe HEPABEH-
CTBO
azx® 4+ x4 3a® > 0.

Pemenne. Ilycts a = 0. Torma pernrenuem HepaBeHCTBa OyIeT MHO-
2KecTBO wuces x > 0.
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Ipu a # 0 bynxuusa f(x) = ax? + z + 3a® — KBaApaTHLIH TPEXHIEH,
eé rpaduk — mapabosa. Paccmorpum emé Tpu ciiydasi, B 3aBUCUMOCTA OT
sHaka jquckpumuaanTa D = 1 — 12a* dynkmuu f(z), T e. ciaydan D < 0,
D=0,D>0.

I. Iycts D =1 —12a* < 0, r.e. a € (—o0; —1/v/12) U (1/v/12; +00).
Torga B 3aBucuMocTu OT 3Haka a yHKIWA f(2) GymeT BCIOAY MOJOXKHU-
TesIbHA JIb0 BCoy orpuiiaresnbHa (cM. puc. 1.24 u puc. 1.25). g a > 0,

f(@) Y

Puc. 1.24 Puc. 1.25

tounee, g a € (1/v/12;400), momyuaaem f(x) > 0 g moboro z € R.
Iisa a < 0 moaygaem f(z) < 0 mg moboro x € R.

Jacmuunwii omeem: upu a < —1/+/12 pemrenuit ner; ecm a > 1/v/12,
TO T € (—00;400).

IL. Ilycts D = 1 —12a* = 0, .e. a = £1/+v/12. Torya y KBajpaTHO-
ro ypasuenus f(r) = 0 Gyjer eJIMHCTBEHHBINH KOpeHb To = —1/2a (cMm.
puc. 1.26 u puc. 1.27). g a > 0 nomyuaem f(x) > 0 st aro6oro

\yf(J O ymo x
ZTo /

f(x)

Puc. 1.26 Puc. 1.27

r € R\{—v12/2}. st a < 0 nomysaem f(z) < 0 myist soboro x € R.
Yacmuyunoili omeem: ipu a = —1/\‘75 pellenunil HeT; eCJiu a = 1/\4/5,
10 T € (—00; +00)\{—V12/2}.
IIL. Mycrs D = 1 —12a* > 0, .e. a € (—=1/v/12;1/v/12). Torma y
KBasipaTHOro ypaBHenusi f(x) = 0 Gymer apa pemennst (cm. puc. 1.28 u
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puc. 1.29)

_ —1+V1I- 1247 11— 1247

T+ 2a == 2a

s a > 0 nouygaem f(z) > 0 mis moboro x € (—oo;x—) U (z4;+00).
Hns a < 0 nomygaem f(x) > 0 s moboro « € (v4;2_).

Flay \1? Y .
\ U/UJr A
e (@) \

Puc. 1.28. Puc. 1.29.

Jacmuunnli omeem:

)

C—1—v1-12a* —14++/1—-12a* .
’ 2a U 2a y +00

1
ecm(<a< pg—, 02 € [ —00
4/*127 (

2a ’ 2a
O0benuHsIst 3TU PE3yJIBTATHI, TOJIYIAEM OTBET.
Otsert. Ilpu a < fl/m peniennit HeT; ecJu fl/f/ﬁ < a <0, T0
v e (HW; ~1-y1-12a"

ecm —1/v/12 < a < 0,10 2 € <_1+\/1—12a4, —1—\/1—12a4).

5g ;ecn a = 0, o z € (0;400); ecan

0<a<1/V12,T0ox € (—oo; —1=vi-l2a® V216112a4> U (H— V21a12a4;+oo);
ecim a > 1/v/12, To x € (—o0; +00).

IIpumep 17 (skoHomuveckuii paxyabrer (OTIEIEHNE MEHEKMEHTA),
1995, Ne6). Haitnure Bce 3HadMenus b, upu KOTOPBIX ypaBHEHHUE

z—2=20b-1Dz+1

nMeeT eIJMHCTBEHHOE PEIIeHHe.

Permenune. Ilpeobpasyem ypasHeHue:

T > 2, PN T 2> 2,
r—22=20b-1)z+1 22 -2(b+1)z+3=0.
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V xBagpatnoit napabomst f(r) = 22 — 2(b + 1)z + 3 BeTBU HalpaBJIEHBI
BBEPX, II09TOMY €JINHCTBEHHOE DeIlleHHe BO3MOXKHO JIUMIb B CJIE/LYIOIINX
cirydasx (eM. coorsercrByomue pucyaku 1.30-1.34):

D >0 D >4, D=0
I {f(Q) <70‘ II. ¢ f(2) =0, I11. { _> 2’
' Ty < 2 e 22
Y Y
f(@) f(z)
0 2 z 0 2 x
Puc. 1.30. Cayuaii I Puc. 1.31. Cuayuaii I

)
f(x) \ y
0 2 xz 0 2 x

NI

Puc. 1.32. Cuyqair 11 Puc. 1.33. Cuyuair 111
Y Y
f(@) f(x)
0 2 z 0 2 z
Puc. 1.34. Cuyqair 111 Puc. 1.35. Cuyuait 1Byx KOpHEii

Haiinem muckpuMuHaHT ypasaenus f(x) = 0:

D=40b+12—-4-3=40b+1-V3)(b+1+V3).
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Pasbepém Tenepb KaxKplii U3 [I€PEYUCIEHHBIX BBIIIE TPEX CIIyYaeB:
D >0, be (—o0;—1—V3)U(=1+V3;+00),
Saad
£(2) <0 4—4(b+1)+3<0
b€ (—o0;—1—V3)U(~1+V3;+00),
—
b>3/4.

=

CpasrnM uncia —1 4+ /3 u 3/4:

—1++V3Vv3/4,
V3V /4,

43V 1,
48 < 49.

Takum 06pa3oM, pelieHreM B IIEPBOM CJIydae sABJIFETCs MHOXKECTBO BCEX
suavenuii b > 3/4. Pazbepém Bropoii caydait. Boobiie roBopst, Bropoit ciry-
Yail TPUXOAUTCS PasbUpaTh OTJEJBHO OT IIEPBOTO, MOCKOJbKY BO3MOXKHA
curyanus (cM. puc. 1.35), korma D > 0 u f(2) = 0, HO IpH 9TOM MBI IMeeM
JBa perieHus (cuydait z, > 2).

be(—o0;—1—V3)U

D >0, U (=14 v/3; +00),
II. < f(2)=0, <~ b=3/4, —= b=3/4
Ty < 2 2b+ 1
b+,

Ocraércs pazobpaTh HOCAEIHUN CIIydaii:

D=0, b=—-1+3,
I11. <— ~— bew.
Ty =2 b>1

O6beuHssT BOSMHO BCE TPH CJIy9ast, MOJy9aeM OTBET.
OtBer. b € [3/4; +00).

Bagada 69 (EI'D (zemo), 2005, Ne B6). Ilpu kaknx 3HavdeHUsIX ¢ DyHK-
s
3+
Y= gait

nMeeT MUHUMYM 11pu T = 67
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Bagaga 70 (JICAA, 1998, Ne7 (7)). Ilpm xakux 3HaYeHUsX TapaMeTPa
@ CHCTEMA

2t —(a—1)Va+3y+a*+2a®—9a? —2a +8 =0,
y=+va+3z>
UMEET POBHO TPH PA3JIMIHBIX DEIICHHS?

Bagada 71 (MOCKOBCKasl MKOJIa 9KOHOMUKH (uroJib), 2005, Ne 8 (8)).
ITpn KaKnX 3HAYEHHAX TAPAMETPa ¢ yPABHEHHE

(a—1)-4°+ (2 —3) -6 = (3a — 4) - 97
MMEEeT €JMHCTBEHHOE pereHue?

Bamaua 72 (Mexanuko-maremarundeckuii daxkyiabrer (miosn), 1993,
Ne2). Haiijure Bce 3HAYEHUS NTapaMeTpa @, IPU KOTOPBIX ypaBHEHUE

4% 4 (a®>4+5)-2°+9—-a>=0
He UMeeT pelreHnit.

Bamaua 73 (dusuveckuit daxyiaprer (urosn), 1994, Ne 7). Haitnure
BCE 3HAYCHUS @, JIJIA KAyKJIOTO U3 KOTOPHIX CHCTEMa

—2?2 4122 —-a >0,
r <2

BBIIIOJIHSIETCS. XOTSI OBl IIpu OJHOM 3HAYCHUU X .

Bagaua 74 (dbusuuecknii dbaxynbrer (Mmait), 1994, Ne 7). Ipu xakux
sHavennsx a ypasaenue 2a(x + 1) — |z + 1| + 1 = 0 umeer 4eTbipe pas-
JIMYHBIX KOPHS!

Bamaua 75 (dbusuueckuii dakynbrer (maii), 1998, Ne 7). Haiinure
BCe 3HAYEHUsl @, IIPU KOTOPBIX HEPABEHCTBO log; /5(;102 —ax+7) < -1
BBITIOJIHSAETCS JIJIsI BCEX 3HAYEHNH & M3 MpoMexkyTka - < 0.

Bamaua 76 (sxonomuveckuii dbaxyabrer (OTIEIEHHE MEHEIKMEHTA),
2005, Ne6 (6)). Haiimure BCe 1iesble 3HAUEHMs TAPAMETPA @, P KaXKJIOM
U3 KOTOPBIX BCE PEIEHNs yPABHEHUS

1 2
39:6<2>'v4:174+10
a

a

ABJIAIOTCA IEeJIbIMAU 9MCJIaMM.
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Bamaua 77 (uncuxonorumveckuit dakymnbrer, 1993, Ne 5). Ob6o3naunm
4Yepes3 T U Ty KOPHU KBaJIPATHOTO TPEXU/IeHA

(a —1)z? = (2a + 1)z + 2 + 5a.

1. Haitture Bce 3HAYUEHUS TApaMeTpa @, IPA KOTOPBIX X1 > 1 u 29 > 1.

2. Haiiyiure Bce 3nadeHust napamerpa b, Jjis KaxKJ0ro U3 KOTOPBIX Be-
smanHa (11— b) (22 — b) IPHHIMAET MOCTOSTHHOE 3HAYEHNUE TIPH BCEX @, IPU
KOTODPBIX OHA& OIpeJiesieHa.

Bagaua 78 (MmexaHumko-mMaremarnueckuil daxysibrer (uwoab), 2002,
Ne5). Haiigure Bce 3HaYEHUs TAPAMETPA @, IIPU KAXKJOM U3 KOTOPDHIX CyM-
Ma apKTaHTeHCOB KopHeil ypasuenus 2 + (1 — 2a)x + a — 4 = 0 6ombIme,
geM /4.

Bagada 79 (sxoHOMmuUeckuit dbaxynbrer (OTJeeHre MEHEeIKMEHTA ),
1995, Ne6). Haiinure BCe 3HAYEHUS P, IPU KOTOPBIX YPaBHEHNE

r—2=+-20(p+2)z+2

nMeeT eJMHCTBEHHOE pelIeHue.

3amaua 80 (ucuxosormueckuii dpaxyabrer, 1989, Ne5). Tlpu kaxaom
3HAYEHUU MapaMeTpa a HalljuTe Bce PEIleHUs] HEPABEHCTBA

T+ 2a — 2v/3ax +a? > 0.

Bagaga 81 (skoHOMHueckuit akyabrer (OT/eIeHHE IKOHOMUKH)
(utosib), 2003, Ne6). Haiimure Bce 3HaYeHUs b, IPU KOTOPBIX ypPABHEHHIE

3-Vr+2—160>- V322 +32= Va2 +3zx+2

nMeeT eIJUHCTBEHHOE pElIeHUue.

Bapaua 82 (reorpaduuecknii dakyabrer (Mait), 2002, Ne6). Haitnure
BCe 3HAYEHMs IIapaMeTpa @, P KaxKJIOM M3 KOTOPLIX ypaBHEHNE

(a—1)cos®z — (a*> +a —2)cosx +2a* —4a +2=0
umeer GoJiee OIHOrO penieHust Ha orpeske [0;4m/3].

Bamaua 83 (6uosiornyeckuii dbaxyiabrer u dhakyabreT QyHIAMEHTAIb-
HOI MeuiuHBL (1051b), 2002, Ne5). Haiijure Bce 3HAYEHMsI TapaMeTpa a,
IIPU KayKJIOM U3 KOTOPBIX yPaBHEHHE

(22 4+2(a—2)r+a®—4a)*+(a+5)(z*+2(a—2)x+a* —4a) —a*+8a+2 = 0

uMeeT: a) eAMHCTBEHHOE pelleHne; ) POBHO JIBA PA3IMIHBIX PEIICHU.
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OtBernl. 69.a = 12. 70. a = 2. 71l.a € (—o0;1] U {5/4} U [4/3, 4+00).
72. la| < 3. 73.a € (—00;20]. 74.a € (0;1/8). T5.a > —2v/2 T6.a = 2.
VYkazaume. KpagparHoe ypaBHEHHE JO2KHO UMETH XOTsI Obl OJUH ITOJIOXKU-
TenmbHEIH KOpenb. 77. 1. (1;(2 + V13)/4); 2. b = 7/3. 78.a € (2;+0c0).
79. (—o0; —3/2]. 80. Ilpu a < 0 pemenuit Her; ecoiu a = 0, o © € (0;4+00);
ecm a > 0, 10 x € [—a/3;0), (8a; +00). 81. b € (—oo0; —1/(2v2)]U[~1/4;1/4]U
U[1/(2v2); +00). 82. a € (—1/3;3/10]U{1}. 83. a) 2++/2,6) (—00;2—+/2)U
u{l1tu2+ V2, +00).

§1.6. Broimesenue moJHBIX KBAJ/IPATOB
Y HEOTPUIATEJbHbBIX BbIpa*kKeHUIA

IIpu perennn maHHBIX 337089 HEOOXOAMMO MOMHUTL (POPMYJIbI BO3BE-
JIEHUST B KBAJIPAT JIJIsI HECKOJIBKHUX CJIATA€MBIX:
(a+b)* = a® + b* + 2ab,
(a4+b+4c)? = a® + b + ¢ + 2ab + 2ac + 2bc,
(a+b+c+d?=a*+b*+c +d* + 2ab + 2ac + 2ad + 2bc + 2bd + 2cd.
Orciona Jierko 3ameruThb (M 10KA3aTh [IPHU HOMOIIM MAaTeMaTHIECKON WH-
JIYKIIUK), 9TO TIPM BO3BEJIEHNN B KBAJPAT BBIPAXKEHUS a1 + ag + ... + ap
B UTOTe NOJIy9UM CyMMYy BCEX KBaJIpaToB i, k = 1,2,...,n, U Bcex Bo3-

MOKHBIX TOTApPHBIX TpousBedeHuit 2aia;, 1 < k <1 < n, k,l € Z, 1.e
crpaBeymBa o0rmast hopmyia

(a1+a2+...+an)222ai+2- Z aay.

n
k=1 1<k<I<n

IIpumep 18. [Ing Kaxkj0ro 3HAMEHUs IMapaMeTpa a penuTe ypaBHe-
HUe
9a” 4 logs = + 3arccos(x — 1) — (3a — 1) logy 2> — 6a 4+ 1 = 0.
Permenne. Ilpeobpasyem mcxonoe ypaBHEHHE:
94 4 logj « + 3arccos(z — 1) — (3a — 1)logy 2° — 6a + 1 = 0 <=
> logix —2- (3a — 1)logy z + 9a® — 6a 4 1 + 3arccos(z — 1) = 0 <=

<= logiaz —2-(3a —1)logyx + (3a — 1)® + 3arccos(z — 1) = 0 <=
<= (logy x — 3a + 1)? + 3arccos(z — 1) = 0.
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Ho nockombky dbyukiu (logy  —3a+1)? u 3 arccos(z — 1) meorpuriaress-
Hble, MCXOAHOE yPaBHEHHE PABHOCHJIBHO CHCTEME

logox —3a+1 =0, a=2/3,

—
3arccos(zx —1) =0 x=2.

Orser. Eciiu a = 2/3, To © = 2; upu Apyrux a peieHuii Her.

ITpumep 19 (6uosoruueckuii dbaxysasrer, 1995, Ne 6). Haiinure Bce
3HAYEHUs MapaMeTpa ¢, IPU KOTOPBIX ypaBHEHHE

(2% — 6|x| + a)?® + 10(x? — 6|x| + a) + 26 = cos(167/a)
UMeeT POBHO JBa, KODHSL.
Pemtenune. lcxomanoe ypaBHeHrnE PABHOCUIBLHO CJIEIYIOMIEMY:
(% —6|z| +a)® +2-5(z* —6lz| +a) +25+1—cos(16m/a) =0 <=
— (2?2 = 6|z|+a+5)?+ (1 —cos(167/a)) = 0.

Oyuxmun (22 —6|z|+a+5)% u 1—cos(167/a) HeoTpuIaTeILHBIE, HCXOHOE
YDABHEHHE PABHOCH/IBHO CUCTEME

22 —6lz|+a+5=0, (|Jz| = 3)2 =4 —a,
—
1 —cos(16m/a) =0 a=8/n, neil

a < 4,

= |z =3+ V4 —a,

a=38/n, nelL.

VYpasuenue |x| = 3 4+ /4 — a umMeer POBHO JBAa KOPHS, TOJIBKO €CJIU
V4 —a =0, mbo 3 —+v4—a <0, e gubo a = 4, mbo a < —5. Cire-
JIOBaTEJIbHO, 3HAYEHUS [IapaMeTpa @ JOJ2KHBI IPUHAJIEXKATH MHOXKECTBY
(—o0; —=5) U {4}. Orcrona ¢ yuérom paBeHCTBA

a=8/n, meZ <= a==8,+4,+8/3,...
HaXOJUM JIBa 3Ha4YeHusI napamMeTpa a = 4, a = —8, IpuHaJIeKaIye MHO-

sxecTBy (—00; —b) U {4}.
Ortser. llpu a =4, a = —8.
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Bagaga 84 (daxysnbrer nousosenenus (Mait), 1995, Ne 5). Haitnnre
BCe 3HaUeHHs IIapaMeTpa @, IPU KOTOPBIX ypPaBHEHUE

2cos2z —4dacosz+a2+2=0

He UMeeT PelIeHui.

Bamaua 85 (MCAA, 1994, Ne6). Haiizure Bce 3Hadenus napaMerpa a,
IpH KazKJIOM U3 KOTOPBIX yPaBHEHHUE

a?z? +2a(V2 — Dz + Vo —2=2V2 -3,

umMeeT pelireHue.

Banava 86 (usnueckuit pakynsrer (Mapt), 1999, Neb (8)). Pemmre
cucreMy ypaBHEHUL

{\/x2+3x+2—|y+2|:0,

2/y2 +dy+4+V22 -2 —-2=0.

Bagaga 87 (xummdeckuii daxynprer (momb), 1995, Ne 5). Permmnre
cucremy

277yt — 2% + 27 <0,
8" —yt+2*—1=0.

Bamaua 88 (dbuiosnornueckuii daxynbrer, 1978, Ne 2). Hucno « mo-
JOOpaHO TaK, ITO YpaBHEHHUE

z—V3+a?2? +2ax(V6 — V3) =6v2 -9
nmeer pertenne. Haifizure sTo pemenme.

Banmava 89 (ucuxosornueckuii dakyasrer, 1979, Ne5). Haiinure Bce
TPOWKM HEJBIX ducest (&;y; z), sl KOTOPBIX BBITIOJIHSIETCsI COOTHOIIEHHNE

522 +y? + 32% — 2yz = 30.

Bamaua 90 (6uosiormueckuii dakynbrer, 1995, Ne 6). Haiinure Bce
3HAYEHUs MapaMeTpa ¢, IPU KOTOPBIX ypPABHEHHE

(2% — 6|x| — a)?® + 12(x? — 6|x| — a) + 37 = cos(187/a)

nMeeT POBHO JBa PEIICHMA.



§1.6. Boiesienne moJiHBIX KBAJIPATOB U HEOTPUIIATEILHBIX BhIpazkeHuii 51

Bamaua 91 (reosoruueckuit dpaxynbrer, 1998, Ne8). Ilpu kakux 3Ha-
YeHUsIX @ ypaBHEHUe

22 — dax + 4a% — 1

+22-2241=0
r — 2a

uMeeT XOTsI Obl OJ[HO perenue?

Banmava 92 (Beicias mkosa Gusneca (ampess), 2003, Ne 7). Pemmre
ypaBHEHHIe

(2 — 1)%(sin 4 + sin4)*/6 4 (2 4 1)%(sin 2 — sin 22)'/6 = 0.

Bamaua 93 (sxoHoMuueckuii daxysbrer (OTIe/eHIe MEHEIKMEHT]),
1999, Ne 6). st kaxkmoro 3HaveHust b Haiimure Bce mapbl uucen (x;y),
YAOBJIETBOPSAIOIINE yPABHCHHIO

bsin 2y + log, (zv/1 — 4a8) = b2.

Samaua 94 (skonomudeckuii dhaxyabrer (OTIEIEHHE MEHEIKMEHTA),
1999, Ne 6). g KaxKmoro 3HavYeHus @ HafijuTe BCe Iapbl ducea (T;y),
VOBJIETBOPAIOIIAE YPABHCHHIO

acos 2z + logy (y /1 — 2y12) = o

Bagada 95 (reosormuecknii dhaxymnprer, 1990, Ne5). Haiinure Bee na-
PbI [IeiCTBUTE/IBHBIX YUCEN ¢ U b, IpU KOTOPBIX ypaBHEHUE

(3z — a® + ab — b*)? + (222 — a® — ab)* + 2% + 9 = 62

AMeeT XOTsI ObI OJIHO pelIeHue I.

Bagada 96 (sxkoHOMUIecKUi dakyabreT (0THEIeHIe SKOHOMUKH), 2005,
Ne6 (7)). Haitjure Bce paloHaJbHbIE PEIICHUs] YPABHEHUS

\/y~(x+1)2—ac2+$+1+log|2y+2|/21cosz7ry:().

Bagada 97 (xumnueckuit hakyasrer (BecHa), 1998, Ne6). Ilpu kakux a
yDABHEHHE

(\/x2—3am+8+ \/x2—3ax—|—6)m +
+ (\/x273ax+87 \/x273ax+6)m = 2(V/2)®

nMeeT €JIUHCTBEHHOE pemeHI/Ie?
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Bamaua 98 (Mexanuko-maremaruyeckuil dpaxysbrer, 1989, Ne6). Haii-
JIUTe HauMeHbIlee U3 3HAa4YeHuil T, JJjisd KOTOPLIX CYHIeCTBYIOT YUC/Ia Y, 2,
YJIOBJIETBOPAIOIIUE YPABHEHHIO

422+ Py —xr—yz=1.

Bamaua 99 (6uosoruyeckuii dbaxyiabrer u dhakyiabreT QyHIAMEHTAIb-
Hoit Meunuabl, 1998, Ne5). Haiiaure Bce peleHusi cucreMbl

cos 10z —2sin 5z > 3-41 —3-2172 4.27/2,

\/(27 V3)4 4 (24+/3)4 + 24 1410g, (cos 10x) 46 cos bz > (2t +1)1°.

Bagaga 100 (dakyasrer BMuK (uross), 2003, Ne5 (6)). Haiiaure Bce
SHAYEHHs] IAPAMETPA ¢, IIPU KAXKJIOM U3 KOTOPBIX CHCTEMa HEPABEHCTB
108 — 161

200—3
5.2 —9.4Y > 54

47 — 9Tty

HUMeEeT pelIeHue.

Bagada 101 (mexaHuko-maTemaTndeckuii dakyabrer (uwoib), 1996,
Neg). ITpm Kakux 3HAUEHUSIX TTApaMeTPa @ ypaBHEHHE

(22 —x+a®+2)?2 =4a*22% — 2+ 2)
UMEET POBHO TPH PA3JIMIHBIX DEIICHHS?

Bagaga 102 (xumuuecknii dpaxynprer (BecHa), 2001, Ne6). st kax-
JIOTO 3HAYMEHHS IAPAMETPA ¢ PEINTE yPABHEHUE

sin? x+sin? 2z+sin? 3z —2a(sin 2 +sin 2z +sin 3z) +cos 2 —cos 3x+2a* = 0.

OTeeTbl. 84.a € (—00;—2) U (2;4+00). 85.a = (1 —2)/2, = = 2.
86.x=—1,y=—2. 87.2=0,y==+1. 88. z=+/3. 89.(1;50), (1;-5;0),
(-1;5;0), (—1;-5;0). 90.a = -3,a=9. 91.a=0,a =1. 92.xz = —1,
—14-7/2+2wn/3,n € Z. 93. Tpu b = —1/2 pemenne (1//8; —1/4+7k), k € Z;
npu b = 1/2 pemenue (1//8;7/4 + nk), k € Z; npu b # +£1/2 peurenuii ner.
94. Tlpu @ = —1/2 pemenue (/2 + 7k;1/V/2), k € Z; upu a = 1/2 perme-
une (wk;1/%/2), k € Z; upu a # +£1/2 pemrennmit mer. 95. (3;3), (—3;—3),
(2V3;v3), (=2v3;=v3). 96. (z3y) = (=2/3;1), (=1 —1/(1 = 1);1* +1 - 1),
(~1+1/0+2;5P+1-1),1€2Z,1# —5,-2,1,4. 97. a € (—2v6/3;26/3).
98. z = —/7/5. Ykasauue. Boyienure noHbIH KBAAPAT CHAYAJIA TIO TIEPEMEH-
HOit z. 99. t =1, x = —7/30+27n/5, n € Z. 100. o € (3/2;+00). YkasaHue.
Beemure obosnagenne u = 2%, v = 2Y. BoruruTe M3 MEpBOro HEPaBEHCTBA BTO-
pO€e U JOKAaKWUTE, YTO IIPU MOJYyUIEHHOM OIPAHMYEHUHM Ha (¢ BCETJIA CYIIECTBYET
pemenue. 101. a = £v/2, £(v/15 4 1)/4. 102. Eciu a = 0, T0 & = m™m, 27n/3,
m,n € Z; upu a # 0 pemeHuil Her.
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§1.7. Pazjio>keHre Ha MHOXKHUTEJN

st pa3itoyKeHusi Ha, MHOYKUTEJA MBI BBIJIEJIUM JIBA OCHOBHBIX CIIOCODA.
A. VYaaunasi TpynnupoBKa CIAraeMbIX.

B. [lesienne mHOrOY/I€HA Ha YraJJaHHBIA KOPEHb.

OrnuriieM JiesieHne arebpantieckKoro MHOIOMIEHA,

-1
anx” + ap_12" " + ...+ a1z + ag

Ha OJHOWIEH T — To. CHava a pazdbepéM ajJropuTM JIe/IeHNs, Ha3bIBAEMBbIi
cxemoti Topnepa.

I. Tlycts MuorOuneH Py, (7) = apna™+an 12" 1 4a, 22 2+. . 4a1x+ag
HY2KHO pa3aejiiThb Ha T — a, T. €. IPeACTaBUTh B BHIE

P,(z) =(x—a)@Qn-1(z) + R,

rie R — octatox, a Qn_1(x) = by_12" 1 + by 02" 2 + ...+ biw + by —
muorouieH. Koadbdurmenrtsr by, k = 0,1,...,n — 1, u octarok R ymno6HO
BBIYUC/ISITH TIPU ITOMOIIM TaOIUIIBI

‘an‘anfl‘an72‘ ‘GQ‘al‘ao
a|bn1| buz | bus | | b1 | bo | R
rjae
bn—l = Qn;

I1. Onummem GoJtee obIHIL CITOCOO JI€JIEHUST MHOIOUJIEHA Ha POU3BOJIb-
HBIl MHOrOWIeH (B TOM YKCJIe U HA OJHOYJIEH T — Tg). Jjist 3T0ro0 paccmMor-
PUM TIpuMep Jesienns Muoroutena axt + x° + (2a + 3a3)x? + 2z + 6a® Ha
MuorowieH 2 + 2. ByneM eficTBOBATD 110 AHAJIOIUH C OOBITHBIM J€TCHIEM
nestbix gucest. CHavaa mo6epéM OIHOWIEH TaK, ITOOBI IPU YMHOKEHUN
ero Ha x2 + 2 MOJIYYHJICS MHOTOUJIEH, UMEIOIHI CTapmii K03 pUIIIeHT,
pasmbrit ax?. OueBuaHO, 370 022, BHIMTEM M3 HCXOZHOTO MHOTOM/ICHA MHO-
rousien ax?(x? + 2) u moTydHM

ax* + 23+ (2a+3a®)2? +224+60° —ax? —2a2? = 23 +3a® 2% +22+6a>.
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CHOBa HOAOUPAEM ONHOWIEH TAK, YTOOBI IIPU €r0 YMHOMKEHHH Ha T2 + 2
TIOJTY IHJICA. MHOTOYJIEH CO cTapimuM Kodddurmentom 2. DToT omHOUIeH
paseH z. Borarem u3 x° + 3a32? + 22 + 6a® MHOrOWICeH 23 + 27

22+ 3a32% + 22 + 6a® — 2% — 22 = 3322 + 64°.

Hakomer, moj6upaemM oJJHOYIEH TaK, YTOOBI P €r0 yMHOKeHUH Ha 2 + 2
TIOJTY IUJICS: MHOTOUJIEH o cTapiium KoaddurmenTtom, pasabiv 3a3x?. dror
omnowten pasen 3a°. Pasnocts 3ax? + 643 u 3a3(2? + 2) pasna 0. Do
osnagaer, uto az? + 23 + (2a+3a?)2? + 22+ 6a® = (az? + 2+ 3a®) (22 +2).
DT BBIYMCIIEHAS YJ00HO 3aIUCATH B BUJE JICIEHUST YTOTKOM:

_axt + 2% + (204 3a%)2® + 22 4 6a%|2® 2
az* + 0 + 2ax? az? + = + 3a®

23 + 3a322 + 2z
T2 40 + 2z
3a3z2 +0 + 6a®
" 3a3z? +0 + 6a®

0

ITpumep 20 (ncuxonornveckuii dbaxysibrer, 2001, Ne5). Tlpu kaxgom
SHAYEHUH ITAPAMETPa ¢ PEIIATe HEePABEHCTBO

az* + 2° + (2a + 3a®)2?* + 2z + 60> > 0.

Pemenne. HepasencrBo MOXKHO IpeACTaBUTH B Buje (CM. TakxkKe Jie-
JIeHWe, TIPUBEJISHHOE BHIIIe)

az* +2° 4+ (20 + 3a*)2® + 2x + 60> >0 =
— 2 az® +z+3a3) + 20z’ +r+3a%) >0 —
— (22 +2)(ax? +z+3a®) > 0.

ITockobKy mj1st JIt0OOro JEfCTBUTEHLHOIO T CIPABEJIMBO HEPABEHCTBO
2% 4+ 2 > 0, ICXOmHOe HEPABEHCTBO SKBUBAJICHTHO CJICIYIOMEMY:

ax® +z +3a® > 0.

JlarnHOoe HEpaBEHCTBO OBLIO perieHo B npumepe 16.
Otser. IIpu a < —1/v/12 pemennii ner;

— _ 4 _1_ _ 4
ecnu—l/é/ﬁ<a<o,mxe< Ly TT0a, 1oyT 12a);

ecm a = 0, To x € (0; 4+00);

11— _ 4 _ _ 4
1—v1—12a )U< 1+\/21a 12a ;+OO>;

1 .
eanO<a<Tﬁ,Tox€(m, o
ec a > 1/v/12, 10 2 € (—00;+00).
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IIpumep 21 (dbaxynmsrer BMuK (anpess), 2001, Ne5 (6)). g kax-

JIOrO 3HAYEHUS MapaMeTPa ¢ PElInTe HEPABEHCTBO
30— 1— (8a —5) - 372V~ o1 (@462+9) < 3(4 4 9) . [ 4 32V1B1a+a (/9]
Pemtenne. Ilepenumem ncxoHoe HEpABEHCTEO B CIIEYIONIEM BHJIE:
3a—1— (8a—5) 372V 108053l < 3(q 4 2) - |z + 32V Bleral O,
Haitném OZI3 manHOrO HEpaBEHCTBA:

|z + 3| > 0,
|z + 3] # 1, — 0<|z+3]<]1.
logg |z 43| <0

Samernm, 9TO

|$ + 3|2\/— log, 439 _ 92\/— log|, 43| 9-logg [z+3] _

— logg |z+3|

_o_—losg | 43| 2
_ 9 2 T ogy 1o 3l — 9—2/—log, [z+3] _ (372w/710g9\z+3|> .

Beeném oGozaauenne ¢ = 372V 1980 13l Hajiném O/I3 oTHOCHTEIHHO
IIepeMeHHO t:

O<|z+3]<1l <= 0<-logglz+3|<+0 <=

e (0<t=3 2V logalzt3l o q

Torma ucxoaHoe HepapeHCTBO ¢ yuérom O3 mpumer Bux

{3(a +2)t2 + (8a — 5)t — (3a — 1) > 0,

0<t< L
Permum mammyto cucremy. dnsa a = —2 mveem
=21t +720,
— te(0;1/3].
0<t<l1

Jnsa a # —2 waitnéM KOpHU KBaJIPaTHOrO ypABHEHUS

3(a+2)t* + (8a — 5)t — (3a — 1) = 0,
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HAIIpEMep TP [OMOINM JuCKpuMuHanta, t = 1/3, ¢t = (1 — 3a)/(a + 2).
Orciofa ipu a # —2 1oydaeM

3(a+2)(t—1/3) (t - 1@;3;) >0,

0<t<l.

Uctonb3yst meTozpt §1.1, MBI permaeM MOCJIeIHIOI CUCTEMY OTHOCHTEIHHO
IIepeMeHHOIt ¢.

Ecma < —1/4, 10 t € (0;1/3]; ecm a € (—1/4;1/10), To ¢ € (0;1/3]U
U(1—=3a)/(1—3a);1); ecm a = 1/10, To ¢t € (0;1); econ a € (1/10;1/3),
Tot € (0;(1—3a)/(1—3a)U[1/3;1); ecm a > 1/3, To x € [1/3;1).

YT006b!I MOJYYIATH OKOHYATETbHBIN OTBET, mepeiiaéM oOpaTHO K Iepe-
MEHHO# .

Oteer. Eciu a < —1/4, to x € [-3 — 1/+/3; =3) U (=3; =3 + 1/4/3]; ecoun
a € (—1/4;1/10), To & € (—4; =3 — fo]U[-3 — 1/V3;=3) U (=3; =3+ 1/V/3] U
U[—3+ fa; —2); ecim a = 1/10, To « € (—4; —=3)U(—3; —2); ecstm a € (1/10;1/3),
10 1 € (—4; =3 — 1/V3]U[=3 — fu; =3) U (=3; =3 + fo] U[=3 4+ 1/4/3; —2); econ
a>1/3,10 1€ (—4;—-3—1/v/3]U[-3+ 1/v3;-2), rue

fa=((1—3a)/(a + 2))°8s V(at)/(1=3a)
Bamaua 103 (ICAA, 1993, Ne 6). Haiinure Bce 3HadYeHus napamer-

pa a, TIPI KasKJIOM U3 KOTOPHIX HepaBeHcTBo 22 +2|x —a| > a? cnpaseamso
pU BCEX JEHCTBUTEIBHDBIX L.

Bagadga 104 (ETD (zemo), 2002, Ne C2). Haiijure HanGosblnee 3Ha-
JeHme @, IPH KOTOPOM ypasHeHme z° + 5x2 + ax + b = 0 ¢ memsivm
K03 UIIHEHTAMI UMeeT TPHU Pa3IUYHLIX KOPHS, OJUH U3 KOTOPLIX pa-
BeH —2.

Bagada 105 (busnueckuit bakyaprer (Mait), 2000, Ne 7). s xax-
JIOTO JIONYCTUMOIO 3HAUEHUS ¢ PEIIUTe HEPABEHCTBO

a®(a—1)* = 24" — (a —1)" +2a <0

U HaiiiuTe, IpU KaKWX 3HAYEHUAX G MHOXKECTBO PEIeHUNl HEPABEHCTBA
IpeJIcTaBjisieT cobO0M MPOMEXKYTOK IJIUHBI 2.

Bamaua 106 (EI'S, 2003, Ne C4). Haitgure Bce 3HaYeHUdA @, IPU KO-
TOPBIX 00JIACTH OmpeieeHns DyHKINNI

y = ((\/a)2m+1 + Vzdt — pl/2+zlog a _ (\/&)9)1/2

COOCPZKHUT ABa WJIX TPU IIEJIbIX YHUCJIa.
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Bamaua 107 (busuueckuii dbaxyiabrer (urosn), 2002, Ne 7). Ilpu kakux
3HAYEHUAX 0 HEPABEHCTBO

(2% — (a + 8)x — 6a* + 24a)V/3 — 2 < 0

UMEET €JJMHCTBEHHOE PEIICHHUE.
Banmava 108 (dusuueckuii daxymprer (Mmait), 2002, Ne 7). g kax-
JIOTO 3HAYEHUsl 4 PEIInTe HEPABEHCTBO

(2% + 22 — a® — 4a — 3)(sinx + 2x) > 0.

Banaua 109 (dusuueckuii baxysibrer (uoin), 2003, Ne7). g kax-
JIOrO 3HAYEHUSA ¢ PENINTE HEPABEHCTBO

22221 _ 9 41

0.
22— (a—2)x —2a -

Bagaga 110 (MCAA, 2005, Ne 7 (7)). Purypa Ha mrockoctu (x;y)
COCTOUT U3 BCEX TOYEK, Y€Pe3 KOTOPBIE HE NPOXOJUT HU OJIHA M3 KPHBBIX,
38/IaBAEMBIX COOTHOIIEHHEM

(p* +4p® +16) + (22 — y*)? = 16(p> + 4p)zy + 2(p* + 12p* + 16) (22 + ?)

[P PA3JIMYHBIX JIEACTBUTEIbHBIX 3HaUYeHUAX p. Haiiaure niuHy JnHuun,
OTPAaHUYUBAIOIIEH 3Ty DUrypy.

Bagada 111 (skorommuecknii Gakyabrer (OTHETEHUE TOJUTHIECKOMH
skoHomun), 1984, Ne6). Haiigure Bce 3HAYMEHNsI HApaMeTpa @, IIPH KaXKJIOM
13 KOTOPBIX POBHO OJIHO DellleHHe HePABEHCTBA

PVad+ a2 —a—1-2°Vad+a®+avat —a® —a? <0

VAOBIETBOPSET YCIOBUIO 0 < & < 2a + 1.

Bagaga 112 (dakyasrer BMuK (ampess), 2001, Ne5 (6)). dia xax-
JIOTO 3HAYEHHSI IAPAMETPA (. PEIIUTE HEPABEHCTBO

2a+3—-2(a—1)-272V2PE2 o7 > (3447 (22 — 82+ 16)V = (1/D 081042,

3amaua 113 (xummueckuit baxynbrer (Mait), 2002, Ne6). Ilpu kaxkaom
3HAYCHWHN ITAPaAMeTpa ¢ PEIIuTe ypaBHEeHUe

V134 (a—1)22+ (a— )z +a=22>+3z+2—a.
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Bamaua 114 (ncuxosorudeckuii daxysbrer, 2001, Ne5). ITpu kaxaom
3HAUCHHMHU IIapaMeTpa @ PelInTe HepaBeHCTBO

2ax* + 823 + (a + 2a®)x? + 4x + a® > 0.

Bagadga 115 (daxysnbrer nousosegenust (maii), 1999, Ne6). Haitnure
BCe 3HAYEHMs MapaMeTpa (3, Ipu KOTOPBIX ypaBHEHHUEe

(2 + z)(2* + 5z +6) = 3
OTHOCHTEJBHO & MMEET POBHO TPH KODHSL.

Bamaua 116 (mexanuko-maremarudeckuil dakynbrer, 1987, Ne 5).
Haiture BCce mapb! 3HAMEHMIT TAPAMETPOB @ U b, JJIsT KaXKI0f 13 KOTOPBIX
CUCTeMa ypaBHEHUM

2? —y? +alz+y) =z -y+a
224y +bry—1=0

uMeeT He MeHee IIATH pelrneHuit (x;y).

Bamaua 117 (xumudeckuil dbakysabreT U BBICHIHMNA KOJJIEK HAYK O
marepuanax (mosb), 2001, Ne 6). Haitaure BCe 3HaueHHs mapaMerpa a,
IIPU KayKJOM U3 KOTOPBIX CHCTEMA

23— (a+3)2? + (3a +2)x —2a > 0,
23 — (a+3)z% + 3ax < 0
UMeeT eJIMHCTBeHHOe pelleHue.

Bamaua 118 (Guosormueckuii daxynabrer u daxyabrer dyHIAMEH-
raabHOl Memuiuubl, 1999, Ne5). Haitnure Bce Takue suadenus y > 1/2
YTO HEPABEHCTBO

16y° + 6y — 4y32? — 50y% — 11y%z + 10y°%2? +
+ 52y + dyx — Syx® — 18 + . + 22 > 0
BBIIOJTHSIETCS TIPU BCEX T W3 WHTepBaJia 1 < x < 2y.

Bagaga 119 (Mexannko-mMaremarmdeckuil daxyasrer (Mait), 1996,
Ne 6). Ilpu KakoM 3HAYMEHAH NApaMeTPa @ CyMMa Pa3jIMuHBIX KOPHeH
yDaBHEHHUsI

cosx — sin 2z + sin 4z = a(ctg x + 2 cos 3x),

OPUHAJJIEXRKAIX 0TPe3Ky [37/4; 227 /3], MmakcumamnbHa?
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Bagaga 120 (dakymsrer BMuK (anpess), 2003, Ne5 (6)). Haitnnre

BC€ 3HAYECHUA HapaMeTpa a, IIpI/I KazKJIOM U3 KOTOprX CUcremMa
32242y +8x—4y+8 24Hdy+5 202y +4x+4
200 TEY TOTTAYTE 4 9T AT L33 . 250 Y TErTR
2+’ —8r+8y=a

rMeeT XOTs Obl OJIHO PellleHne, HO CPEJU ITUX PEIIeHuil HeT y/I0BJIETBOPS-
omux ycjaosuio x +y = 0.

Bagadga 121 (reorpadudeckuit dakyabrer (uwab), 1999, Ned). Haii-
JATEe BCE 3HAYEHUS TapaMeTpa a, IIPH KOTOPBIX CPeJ KOPHEl ypaBHEHUs!

sin2x + 6acosz —sinz — 3a =0

Hali[yTCsl J1Ba KOPHsI, PA3HUIA MEXKJLy KOTOPBIMU paBHA 37/2.

Bamaua 122 (mexanuko-maremarndeckuit dakynbrer (Mapr), 1999,
Ne 5). Haiinmure Bce 3HaueHus mapamerpa @ U3 IpoOMexkyTka [—2;1], upu
KazKJIOM U3 KOTOPBLIX PacCTOAHHUE Ha YUCIOBONH OCH MEKIy JIOOBIMHU pas-
JINYHBIMU KOPHAMY ypPaBHEHUSI

sin 2z + |2a + 1|sinz + |a| = 2|a| cos x + sinz + |2a* + a|

He MeHbIIe YeM /2.

Bagaga 123 (mexanuko-maremarnueckuii dakyabrer (mapr), 2002,
Ne6). Haiigure Bce 3HAYEHHS MAPAMETPA @, IPU KaXKJIOM U3 KOTOPBIX BCE
pEIlleHnsT yPABHEHUs

11 11
6 sin <2x — 127ra> + 6sin (127ra> +3a 7> +3a+1=

11 i
= 2(3a2 — 4a — 1) cos (gc — ﬁwa + 6(a — 1)sinx,
OyIydr OTJIOYKEHHBIMHM Ha TPUTOHOMETPUUIECKON OKPYKHOCTH, 00pPa3yoT
Ha Heil pOBHO YeThIPe TOYKH, MPUIEM ITH TOUKHU SABJISIOTCS BEPITHHAMUI
TpaIenuy.

Oreerbl. 103.a € [-1;1]. 104.a = 7. 105.Ecm 1 < a < 2, 10
z € (—oo;log,_;2a] U [0;400); ecim a = 2, To & € [0;+00); ecst @ > 2, TO
x € [0;1og,_, 2a]. TIpu @ = 2-+1/3 MHOYKECTBO PeIeHUil — IPOMEYKYTOK JJTHHDI 2.
106. a € (1;3]U[5;7). 107. a € [1;5/2]. 108. Ecrim a < —3, T0 z € (a + 1;0) U
U (—(a+ 3);+00); eciim a € (—3;—2), o x € (a + 1;—(a + 3)) U (0; +00); ecan
a=—2,710x € (0;4+00); ecim a € (—2;—1), To z € (—(a + 3);a + 1) U (0; +00);
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ecrn a > —1, o ¢ € (—(a+ 3);0) U (a + 1;400). 109. Ecm a < —2, 10
x € (—oo;a) U (—2;+00); ecn a = —2, to & € R\{—2}; ecitn a € (—2;1/2), To
z € (—o0;—2) U (a;+00); ecim a = 1/2, To © € (—o0; —2) U (1/2;1) U (1; +00);
ecmn a > 1/2, 10 € (—00; —2) U (a; +00). 110. 12v/2. Ykazaume. Breju-
Te HoBbIe Tepemennbie u = (x +y)%, v = (x —y)?. 11ll.a = 1, a = V2.
VYkazanume. Haiimure O[3 mo a i HepaBeHCTBa W IS JAHHBIX 3HAYCHUI
mapamerpa a pemmre ero. 112. Ecm a < —3/2, o € (3;4 — 1/V/2] U
U[1/v/2;5); ecm a € (—3/2;—1), to x € (3;4— 1/V2] U4 — fa;4) U (44 + f.]U
U4+ 1/v2;5); ecin a = —1, To & € (3;4) U (4;5); ectr a € (—1;—2/3), To

€ (34— fa] U4 —1/v2;4) U (454 + 1/V2] U [4 + fa;5); ecm a > —2/3, T0
x€[4—1/V2;4)U (44 +1/V2], tre fo = ((2a 4 3)/(1 — a))'es2 V(1-)/(2a+3),
113. Ilpu a < 0 pemennit Het, ipu a = 0 pemenune ono = —1, upu a > 0
pemennst = —1 & /a. 114. IIpu a < —+/2 permennii Her; ecim —v/2 < a < 0,
oz € (—2++v4—a?)/a;(—2 — V4 —a*)/a); ecmu a = 0, 0 z € (0;+00);
ecmn 0 < a < V2, 10 & € (—o0; (=2 — V4 —a%)/a) U ((=2 + V4 — a*)/a; +o0);
ecm a > /2, To x € (—o0;+00). 115. 3 = 9/16. 116. (1;-2); (—1;—2);
(t;2), t € R. 117. [3;400). 118. y € [5/6;1) U (1;3/2]. Ykazauue. 3anumure
ypaBHEHHE KakK KBaJpaTHOE (OTHOCHTEJILHO IepeMeHHOH x). 119. a = —\/§/2.
120. a € (44 — 244/2; 44 + 24\/5). VYkazaume. Pazgenure obe gactu mepBoro
HepaBEeHCTBa Ha 274y zarem pasioxkure Ha MHOXKuTean. 121. a = £1/6,
a=4v2/6. 122. a € [-1 - 1/v/2;—1], a = —2,0,1,1/+/2. 123. a = 1/3, 4/3,
—6/11, 6/11, 18/11.

§1.8. Teopema Buera s
YPaBHEHUSI BBICOKOTO ITOPSIKA

Onpenenenne 1.8.1. OyHKIius BUIa
f(x) =anz" +an_ 12"+ ...+ a1z +ay, neNa,#0,a; €R, (1.4)

HA3BIBACTCS AA2E0PAUMECKUM MHOZ0UAEHOM cmenenu 1. B cayuae n = 2
ypasHerue f(x) = 0 Gymem Ha3BIBATH K6aIPAMHLIM NN yPABHEHUEM BTO-
poro nopsizka. B ciaydae n = 3 ypasuenue f(x) = 0 OylueM Ha3bIBaTh
Kybuueckum MM ypaBHEHHEM TPEThbero mopsaka. B caydae n = 4 ypaBue-
uue f(x) = 0 GyJeM HA3BIBATH YPABHEHHEM YeTBEPTOrO IOPSIKA.

Iycrs x4, x9, ..., T — KopHU ypasHenus (1.4). Torma

A"+ ap_12" P . a4+ ag=0, a,#0 —
= ap(z—x1)(x—22)...(x—2p) =0.
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Orciozia, pacKpbiBasi CKOOKH U TPUPABHUBAsT KOIMMUITHEHTHI IPU OJINHA-
KOBBIX CTEIEHSX, IPUXOIAUM K CJIEAYIOmUM (hopMyJiam:

1+ 2o+ ...+ Ty = —an_1/an,
(x129 + w123 + 2124 + ...+ T12,) +

+ (xoxs + oTa + ...+ Toxy) + .. F Tpo1Ty = Ap_2/an,

Z Li1 Ly« - Ty, = (_1)kan7k/anv
i1 <i2<...<ig

KOTOpBIE HOCST HasBaHue (opmyn Buema.

I. Jl;ia KBaapaTHOrO ypaBHeHHs asx’ + a1z +ag = 0, ag # 0, rme
x1, o — KOpHU ypaBHenus (ciay4ait D > 0), obuue hopMy/Ibl IPUHUMAIOT
BUI,

x1+ x2 = —a1/ag,

1T = ao/a2.

II. [ns xkybuueckoro ypasuenus asx® + agx? + a1z + ag = 0, az # 0,
rjie T1, %2, T3 — KOPHU ypaBHEHUsI, 001ue hOPMyIIbl IPUHUMAIOT BH

x1 + 22 + 23 = —as/as,
1T + T123 + Tox3 = a1 /as,
T1XoT3 — —ao/ag.

II1. /I ypaBHenus 4eTsépToii cremenu asxt+-azx® +asr?+ax+ap=0,
ay # 0, jie 1, 2, T3, T4 — KOPHU ypaBHEHUS, 00IIe (DOPMYJIbI TPUHUMA-
10T BUJT

Ty + 2o + 23 + 14 = —az/ay,

T1To + 123 + X104 + ToT3 + Toxy + T3T4 = az/ay,
T1ToT3 + T1T2T4 + T2X3T4 = —ay/ay,
L1X2T3XL4 = ao/a4.

IIpumep 22 (coumosoruueckuii daxynbrer, 2003, Ne 6). Oupeznenu-

Te BCe 3HAYEHUs IlapaMeTpa a IPU KaxKJOM U3 KOTOPBIX TPU Pa3InIHbIX
KOpHSA ypaBHEHUA

23 + (a® — 9a)2® 4 8ax — 64 = 0

00pa3yoT reoMeTpudeckyo mporpeccuro. Haiinure 5tu KopHU.
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Permenune. Ilycts ¢ — 3naMenaTe/ b reOMeTPUIECKOIT mporpeccun. To-
IJla KOPDHHU CBS3aHBI COOTHOIIIEHUEM Ty = (T1, T3 = q2$1. Ilo Teopeme
Buera x17223 = 64 mm (gry)® = 64, oTKyaa MBI OTy4daeM To = 4. 3amm-
meM TeopeMy Bmeta myis xp = ¢ lxg = 4¢7!, 1o = 4, 23 = qxo = 4q.

4 +14¢q) = —(a* — 9a),

16(g+1+q¢ ') =8a,

Ty = 4.
Bamerum, uTo a # 0, Tak Kax unade ypasnenue ¢+ 1-+¢~ 1 = 0 pemrenuii He
UMeeT U, CJIeIOBATENIBHO, 3TOT CJIydail IPOTUBOPEUUT YCAOBUIO CYIIECTBO-
BaHUS TPEX pasJU4HBIX KopHeil. ITomesus nmepsoe ypaBHEHUE Ha BTOPOE,
[0JIy YaeM

2=—(a—9) <= a=T.

Terrepp 13 BTOPOTO ypaBHEHUST HAXOIIM

q:2a

q+1+q¢ =72 = ¢@F-(5/2q+1=0 <=
qg=1/2.
ITycrb ¢ = 2. Torpma 21 = 2, 9 = 4, x5 = 8. IIycrs ¢ = 1/2. Torma 21 = 8,
T = 4, x3 = 2. B oboux ciaydasx mosydaem, 9TO KOPHSMHU HCXOITHOTO
YPpaBHEHUS SBJIAIOTCS dmucaa 2, 4, 8.

3aMeTuM, UTO TOCTEe HAXOXKIEHUS KOPHsSI To = 4 ypaBHEHHE MOYKHO
PEIIUTD IIPOIIE: HOJACTABUM T = Lo = 4 B MCXOHOE ypaBHEHUE

43 +16(a®> —9a) +32a —64=0 <<= a*—Ta=0.

ITony4aem nBa 3Hadenns napamerpa a: a = 0, a = 7. Kak u panee, j1oxa-
3bIBaeM, 9To ciaydait a = 0 HeBo3MozkeH. /Iy @ = 7 ypaBHEeHUE TPUHIMAET
BUJT

23— 14x 4+ 562 —64=0 <= (r—4)(z*>-10x+16)=0 <=
= (z—4)(z—2)(z—-8)=0.

Orcrona moy4aeM MCKOMBI OTBET.
OrtBert. a = 7, KOpHU ypaBHeHus 2, 4, 8.

ITpumep 23 (ucuxosnoruueckuii dbaxysibrer, 1992, Ne4). Haiinure Bce
3HAYEHMs] [TAPAMETPOB @ W b, TPU KOTOPBIX HANIyTCs JiBa PA3IMIHBIX
KOpHsA ypasHenus r° — 512 + 7o = a, KOTOpble OyIyT Tak:Ke KOPHIME
ypasHerus x° — 8x + b = 0.
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Permenue. PermuMm 3aaty qByMs CIIOCOOAMI.

I. Ilycts 1, xo, x3 — pemenus ypasuenus' 3 — 512 +7x = a, npuuém
T # xo. IlycThb X1, T9, T4 — pemenus ypasaenus x5 — 8z + b = 0.

Tax KaK KOpHU 1, T2 YIOBIETBOPSIOT CPa3y JIBYM yPaBHEHUISIM

22 =52+ Tr=a u 2 —8x+b=0,

OHM 7Ke YJIOBJIETBODSIIOT YPABHEHWIO (J€BOE 9aCTh KOTOPOrO Pa3HOCTh JBYX
[OJINHOMOB )

b
52+ 152 — (a+b) =0 <= x2—3:c—|—a_5|— = 0.
ITo Teopeme Buera nj1a KBaJIpaTHOTO ypABHEHH HAXOINM
T1 + 22 = 3, (1.5)

Barmmmenm Teopemy Bueta nist ypasuennit 12 —512+7r = an 23 —8r+b =0 :

$3:27
$1+x2+x3:5’ (a—|—b)/5+3x3:7,
T1T2 + T1T3 + Towy =T, a+b
T1Tox3 = a 5 T3 =4a,
14243 a/
1 +x2 + 23 =0, 3+ah =0,
iy gy +aawy = =8, (a+0b)/5+3xh = -8
T1222% = —b

a+b , b

——x5 = —b.

5 3

37echb MBI BoCTIONb30BaINCh cooTHomerusiMu (1.5)—(1.6). JTaee Mbr Haxo-
— _ _ _atb,. _ _ __atb s _
oM 23 =2, (a+b)/b=1a5 =-3,a= Tory=x3=2,b= —Txg =
= —ah =3.
IIpoepka. st a = 2, b = 3 ucxoauble ypaBHEHUS IPUHAMAIOT BUI,
23— 5x? + 7 —2=0,
2® —8r+3=0.

13 cymecrBoBanUs qBYX KOpHEH T1, T2 [JIsl MHOIOUIEHA TPETHEl CTEIICHNH
az® + bz’ +cx+d=0

BBITEKAET CyNIECTBOBAHUE TPETHEro KOpHs. JlefiCTBUTENBHO, JOCTATOYHO HCXOIHBIIH
MHOTOWIEH pa3neiuTh Ha (z — x1)(z — x2).
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N3 coorromennit (1.5)—(1.6) MOXKeM MPENOTIOKUATE, UTO X1 3 = 34V
) 2
KOpHU ypaBHeHuil. /leiicTBUTE/IBHO, MOJCTAHOBKOI ybOexKaeMcsi B CIipa-
BEJIJIMBOCTY TIPEIIITIOJIOXKEHUSI.
IIpuBeném pemrenne 6e3 ncoIb30BaHUS TeopeMbl Buera.
I1. Ilyctb o1 u 9 — ABa PA3IUIHBLIX PENIeHUs YPABHEHUST

2 — 522 4+ Tz = a.

Jlns onpeneneHHocTH Oy/IeM CUIMTATDh, UTO X1 > Xo. IIOCKONBKY T1 1 X9
VIIOBJIETBOPSIIOT YPABHEHUIO > — 522 + T4 = @, MBI HOJIydIaeM

x‘;’ — 533% + 721 = a,
x3 — 5r3 + Tre = a.

Boruuras u3 mepBoro ypasHeHus BTOpoe (M yIUTBIBasl, 94T0 T1 — Lo > 0),
1oJIyqaem

(23 —a3) = 5(x? —22) + T(x) —20) =0 =
= (v —xo)(@} e d T — 5w Fa0) +T)=0 <=
< (.’El +.’E2)2 —5(1’1 +£E2) —.’E1$2+7:0.
U3 Toro, 4To x1 U To YAOBJIETBOPSIOT BTOPOMY yPaBHEHHIO, T. €.
I% - 8581 +b= O,
.’b% — 8£82 +b= O,
BBITEKAET, ITO
(23 —a3) —8(x) —12) =0 =
= (1 —x2)(@} izt as—8) =0 <=
= (331 +.7J2)2 — 129 — 8 =0.
Takum 06pa3oM, 1 U To YIOBIECTBOPSAIOT CUCTEME
(21 +22)? = 5(x1 + 22) — 2129 + 7 =0,

(SCl +$2)2 — X1T2 —8=0

-5 15 = 0, = 37
(x1 +x2) + — T1+ X2

e
(331 +$2)2—$1JZ2—8:O r1x9 = 1.

CiejtoBaTesIbHO, 1 U T2 YJIOBJIETBOPAIOT yPABHEHUIO

2 —=324+1=0, (1.7)
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Y

22 —8x+3=0

T2 €

23 —hx? +Tx =2

Puc. 1.36

pemmas Kotopoe, HaxomuM 71 = (3 4+ v/5)/2; xo = (3 — v/5)/2. Teneps,
ucnonb3ys ypasaerne (1.7), HafizieM 3HavYeHne TapamMeTpa a:
a=af — b} + 7wy =x1(2] —bxy +7) =1 (2] — 3z, +1) — 221 +6) =
=x1(—221 +6) = —2(2? =3z, +1) +2 =2,
7 mapamerpa b
—b=1a -8, =1 ((a:% —3x1+ 1)+ 314 —9) =x1(3x1 —9) =
=3(z] -3z +1)—3=-3.
OtBer. ¢ =2, b= 3.

Bamaua 124 (reorpaduueckuii daxyabrer (miosn), 2002, Ne 3 (6)).
KsamparHoe ypasaenue 2 — 6pr + ¢ = 0 mMeeT aBa pa3INdHbIX KOPHS T
u To. Yucna p, x1, T2, ¢ — Y€THIPE MOCJIEIOBATEIbHBIX UJIE€HA [€OMETPH-
qeckoit mporpeccun. Haligure x1 u xs.

Bagada 125 (reorpadmuueckuit daxyasrer (utoan), 1993, Ne5). Tlpu
KAKIX 3HAUCHUSIX @ YeThbIpe KOPHs ypaBHEHHUs

4+ (a—-5)2* +(a+2?=0
SIBJISTIOTCS TIOCTIEIOBATEIHHBIME IIEHAMU apu(DMETHIECKOH TIPOTrpeccun?

Bagaga 126 (dusuueckuit baxyssrer (nroin), 1993, Ne7). Ypasuenune
ax? +bxr +2=0, rae a < 0, UMeeT OJHUM U3 CBOUX KOpHeil 1ncio r = 3.
Pemnre ypasaenue

azt +bz® +2=0.
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Bamaua 127 (ncuxonoruveckuii daxyibrer, 1992, Ned). Haiinure Bce
3HaYCHUA Hapal\leTpOB u n o, IIpI/I KOTOprX Haﬁ)lyTCH JABa pa.3J'H/ILIH])IX
kopHst ypapHenus z(z2 + 2 — 8) = wu, KoTOpble GYJIyT Tak:Ke KOPHAMH
ypasuernus z(r? — 6) = v.

Bagadga 128 (cormosnornueckuii dbakymnprer, 2003, Ne6). Onpenesure
BCe 3HAUEHUS [TapaMeTpa, IIPU KaXKJI0M U3 KOTOPBIX TPU PA3JIUIHBIX KOPHS
ypasuernus z° + (a? — 15a)2% + 12ax — 216 = 0 06pas3yOT reoMeTpUIecKyIo
nporpeccuio. Halimure 3T KOpHM.

Bamaua 129 (Mexanuko-maremarndeckuii paxynbrer, 1972, Neb). Ta-
HBI TPU YPaBHEHUs C JAEHCTBUTEILHBIMIA KOIMDPUITNECHTAMA:

22— (a+b)r+8=0, 22 —bb+1Dr+c=0, z*—bb+1)2?+c=0.

Kaxmoe n3 Hux nMmeeT mo KpaiiHei#l Mepe OJIUH JEHCTBUTEIbHBIH KOPEHbD.
WsBecTHO, 9TO KOpHU IIEpPBOrO ypaBHeHus OOJibIe eauHuIbl. V3BecTHO
TaKKe, 9TO BCE KODHHU IEPBOI'0 YPAaBHEHUS ABIAIOTCA KOPHAMHU TpPETbhe-
r'0 ypaBHEHUs U XOTs ObI OJIUH KOPEHDb IIEPBOT0 yPABHEHUS YIOBIETBOPSAET
BTOpOMY ypaBHenuto. Haitnure yucna a, b, ¢, ecau b > 3.

Orserbl. 124. (—3;9), (2;4). 125. a = —5, a = —5/13. 126. x = £/3.
127. u =6, v =4. 128. a = 13, kopuu ypasuenus 2, 6, 18. 129. a = 2, b = 4,
c=64.

§1.9. 3agauym HaA €JMHCTBEHHOCTDH
1 KOJMWYECTBO pPelIeHuit

Beesgm obosnavenue: f,(x) osnavaer, uro dbyHkuus f(x) Moxer 3a-
BUCETH OT mapamMeTpa ¢ (I HeCKOJIbKUX mapaMeTpoB). OCHOBHOI TeMoit
JaHHOTO maparpada sBJsgeTcs pa3dop Ciemyomeil 3aadu.

Bagaua A. Hatidume ece snavenus napamempa a (Uau HECKOADKUT
napamempos), npu xkomopux ypasrenue (uau nepasencmao) fo(zr) = 0
(fa(z) < 0) umeemn eduncmeennoe pewerue.

HanomuuM omnpeiesienue 96THOCTH U HEYETHOCTH (DyHKIUH.
Ounpenenenne 1.9.1. Eciu obuacrs oupegenenus dyuxiun f(x) cum-
MeTpHYHa OTHOCHTeNbHO Toukd & = 0 u f(—x) = f(x), To dynkims f(x)
gyérHasi, ecom f(—xz) = —f(x), To dynkius f(z) HeuérHast.
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Y Y

f(z)
f(z)

N\ \\/\ : o

VRV 0

Puc. 1.37. f(zo) = f(—xz9) =0 Puc. 1.38. f(0)=0
)
f(z)
x
e 0 2

Puc. 1.39. f(xo) = f(—x0) = f(0) =0

IIpumep 24. Oyukimn

tgx - (7% —1)
741

gérable. [yt nepBbIX TPEX 510 oueBuaHO. [ dyHKIUN f4(m) ITPOBEPUM,
9TO OHA YETHAL:

tg(—z) - (77" —1)  —tgw-77"(1-77) _

fal=e) = 41 ST+
__tgm-(l—?””) _tgw- (7P —-1)
R R e a e

Iycrs npu pemenuu 3agadu A dyukuus f,(z) okazanacs yérnoii. To-
/I €CIIN T SIBJISIETCSI PEIIEHNEM 33/Ia9, TO U —T( — PEIeHne 331891 (CM.
puc. 1.37), nockosbKy fq(zg) = fo(—20). CiienoBarenbHo, s € JUHCTBEH-
HOCTH peIenus 1eobxodumo, 9robet xo = 0 Ob110 perienneM 3agaqau A (cM.
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puc. 1.38, 1.39), u docmamouno, arobsl pemenuit (kpome o = 0) 60sb-
me He 6buI0 (CM. puc. 1.38), Takum o6pasoM, cirydaii, n300pakEHHbIH Ha
puc. 1.39, MbI oTOpachIBaeM.

Pemas 3azauy A, Mbl cHauaJa OyaeMm:

1) HAXOZUTH BO3MOXKHBIE 3HAYEHUS [IADAMETPOB U3 ypaBHeHUs (Hepa-
Bercrsa) fq(0) =0 (f,(0) < 0), T e. 13 HEOGXOAUMOrO YCIOBHUS €IUHCTBEH-
HOCTH;

2) [U1sl HANJIEHHBIX 3HAYEHUIT ITapaMeTpoB OyieM IPOBEPsTh, YTO JPY-
rux pemenuii (kpome z = () HeT, T.e. IPOBEPSITH JOCTATOUHOE YCIOBUE
€JIMTHCTBEHHOCTH.

IIpumep 25 (ucuxosnornueckuii dbaxysbrer, 1995, Ne5). Haitgure Bee
3HAYEHUs] MapaMeTpa a, IPU KOTOPHIX HEPABEHCTBO

2
9
cosz — 2V 22 +9 < foa

a—+ cosx

nMeeT eJUHCTBEHHOE pEeIIeHne.

Permmenune. IIpeobpasyem HEpaBEeHCTBO K OOIEMY 3HAMEHATEIO:

2
9
cost — 2 :E2+9<—L—a
a -+ cosx
(a+cosz)? —2v/x2 +9(a+ cosz) + 22 +9
<0 =
a+ cosx
(a+cosz — x2+9)2<0.
a + cosx

O6o3na4nM
~ (a+cosz— Va2 +9)?
J@) = a+ cosx ’

ockonbky dyukuus f(x) gérnas (f(z) = f(—=x)), mia Toro 4Tobebl uc-
xozHOe HepaBeHCTBO f(x) < 0 MMeJIO eUHCTBEHHOE PelIeHre, HEOOXOUMO,
9710661 & = () GBIIIO PEllleHNeM HEPaBEHCTBa (€CM Xy — DellleHne HePABeH-
CTBa, TO U —Zq SIBJISIETCS PElIeHneM B cuily déTHocTH dyHkiuun f(x)).A

Taxum obpasom, (a — 2)%/(a+1) < 0, T.e. a = 2 mbo a < —1.
ITposepum, siBsieTcss i pemteHne ¥ = ( MCXOIHOTO HEPABEHCTBA €MH-
CTBEHHBIM DU HAliJIEHHBIX 3HAUEHUSX I1aPAMETDPA .

IIycts a < —1. Torna HepaBeHCTBO

(a + cosz — Va2 +9)?

a+ cosx

<0
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50

Py

0 10
Puc. 1.40. I'padur dbysruuu f(z) mis a = 2

Y
0

—30

Puc. 1.41. T'padux dbyuakuuu f(x) s a = —2

BBIIIOJIHEHO JjIst BcexX € R, Tak Kak /it a < —1 clipaBejiuBbI
(a+cosz—\22+9)? >0, a+cosz<O0.
IIycts a = 2. Torma 2 + cosx > 0 gya moberx x € R. CaemoBarenbHo,

(2 4 cosz — Vx2 + 9)?
24 cosx
= 2+4cosz—V22+9=0 <= 2+cosxz=+\Vz2+09.

<0 <= (2+cosz—Va2+9?2<0 <—

Ho x = 0 aBasteTcs e IMHCTBEHHBIM KOPHEM ypaBHeHus 2+cos . = v 12 + 9,
TakK Kak i & # 0 moJiygaeM HEBEPHOE YTBEPKIICHUE

3<Vr2+9=2+cosz < 3.

OTBer. a = 2.
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Bamaua 130 (busuueckuit pakynbrer (Mmait), 1999, Ne7). ITpu kakux
3HAYEHUAX @ ypaBHeHne cos 2z + 2cosx — 2a? — 2a + 1 = 0 umeer poBHO
OZHO pelleHue Ha mpoMexkyTke [0; 27).

3amaua 131 (baxynbrer nousosemenus (maii), 2001, Ne6). TIpu kakux
3HavYeHuAxX napamerpa b ypasaenue tg |b] = log,(cosx — |x|) umeer posHO
OJIMH KOpPEHb?!

Bamaua 132 (Mexanuko-maremarudeckuil dakynbrer, 1990, Ne 4).
Haiinure Bce 3HaueHns mapaMeTpa a, IpH KOTOPLIX ypaBHEHUE

22 — 2asin(cos ) + a® = 0

umMeeT eJIMHCTBEHHOE pelleHue.

3amaua 133 (ncuxonorndeckuii daxyiabrer, 1995, Ne5). Haiinure Bee
3HAYEHUs TTapaMeTpa @, IPH KOTOPBIX HEPABEHCTBO

22+ 16

cos2x +a <222 +16 — ———
a + cos 2x

umMeeT eJIMHCTBEHHOE pelIeHue.

Bagada 134 (MOCKOBCKasl IIIKOJIa SKOHOMUKH (nr0gib), 2005, Ne8 (8)).
Haiinure Bce 3Havenus mapamerpa b, TP KOTOPBIX CHCTeMa ypaBHEHHT

(2% +1)b = y + cos 2z,
2|sinz| + |y| =92
MMeeT eIUHCTBEHHOE PellleHIe.

Bamaua 135 (Mmexanuko-maremarudeckuil dakynbrer, 1990, Ne 4).
Haiiure Bce 3nadenus mapamerpa b, mpu KOTOPHIX ypaBHEHIE

b x? — btg(cosz) +1 =0

nMeeT eJMHCTBEHHOE pelIeHue.
Bagaga 136 (daxynbrer nousosesnenusi, 1994, Ne 4). Haiinure Bce

3Ha4Y€HUd a U b, IIpU KOTOPBIX CUCTEMa

a+sinbx <

)

1
2?2 4+axr+1<0

nMeeT eIJUMHCTBEHHOE PEIIeHHe.
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Bamaua 137 (MCAA, 1991, Ne6). IIpu kakux 3HaveHusx napaMerpa b

CUCTeMa ypaBHeHUM
1,2 + y2 — 27
lyl—z="b

Bagada 138 (daxynbrer nousosegenus, 1995, Ne5). Tlpu kakux 3Ha-
YEHUAX IMapamMeTpa b cucreMa ypaBHEHUIA

UMeeT POBHO TPU PEIeHUsI !

4y = 4b+ 3 — 22 + 2,
22 +y? =2

MMeeT JBa ACHCTBUTEIbHBIX PEICHUs!

Bagaga 139 (xummdeckuii dbaxynbrer (mosb), 1999, Ne6). Haitnure
BCE 3HAYEHUS APAMETPA ¢, IPU KOTOPBHIX yPABHEHUE

z(2% — 1)

2
- 1
2 11 @

+ 2a

nMeeT HEUYETHOE YHCJIO peH.IeHPIfI.

Sagauga 140 (MMCAA, 1998, Ne 7). TIpu Kakux 3HAUEHUSX TTAPAMETDA
cucTeMa

y=at3a

MMeeT POBHO TPU PA3JINIHBIX PEIICHUS !

{x4—(a—1)\/a+3y+a4+2a3—9a2—2a+8:0,

3amaua 141 (skonomudeckuii dakynbrer (OTIEICHAE ITAHUPOBAHUS
U 9KOHOMUYECKOI Kubepueruku), 1987, Ne6). Haiinure Bce 3nadenus ma-
pameTrpa a, IpU KaXKJIOM U3 KOTOPBIX CHCTEMA,

3207l 4+ 5|2 + 4 = 3y + 52? + 3a,
.132 + y2 =1
nMeeT eJUHCTBEHHOE pelIeHue.

Bamaua 142 (sxonomuveckuii daxyiabrer, 1990, Ne 6). Haiinure Bce
3HAYEHUs [apaMeTpa @, IPU KOTOPBIX CUCTEMA
(2-V3)*+(2+V3)* —5=a—2y+y?
>+ (2—a—-a?)y* =0,
O0<y<2

nMeeT eIJMHCTBEHHOE PEIIeHUe.
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Bamaua 143 (dakynbrer rocynapcrsentoro ynpasienus, 2002, Ne6).
Haiiure Bce 3HaMeHUsS @, TIPU KOTOPBIX CUCTEMA

(3/Ta] + [yl — 3) (2] + 3Jy] —9) =0,
(r—a)?+y*> =25
UMeeT POBHO TDH DEIIeHHUs.

Bamaua 144 (sxonomnueckuii daxyiasrer, 2002, Ne 6). Haiizure Bce
3HAYEHUs [1apaMeTpa a, IPU KOTOPBIX HEPABEHCTBO

{l/x2—6ax—|—10a2 + f/3—|—6a:v—x2—10a2 >

3
> i‘/\/§a+24—\/§+y—\/§a2+|y—\/§a|

nMeeT eIJUHCTBEHHOE pElIeHUre.

OrBerbl. 130. a =—-2,a=1. 131. b=7mn,n € Z. 132. a =0, a = 2sin 1.
133.a = 3. 134.b = 2. 135. b = ctgl. 136.a = 2, b = 7/2 + 27n,
ne€Za=-2>bcR 137.b = 2. 138.b € (—2;0). 139. a = #1.
140. a = 2. 141.a = 4/3. 142.a = -3, a = —2. 143.a = —4, 4, 6.
144. a = \/3/2.

§1.10. 3amaum, pemraeMble
C HUCIIOJIb30BAaHUEM CHMMETPUii

Jannbiit naparpad SBISETCA MPOJOIKEHAEM TPEILI LY IETO.

1. B maparpade 6bL1a paccMOTpeHa CUMMETPHUST OTHOCHTEIHHO TIPSIMOi
x = 0 (nmongrue wérnoit pyukuum). Cefiuac MBI PACCMOTPUM CUMMETPUU
B OoJiee 0OOIIElt CUTyaIuu, B YaCTHOCTH OTHOCUTEIHHO MPAMBIX T = b, T7e
b — HEKOTOPOE 3aJ]aHHOE THCJIO.

IIpu cuMMeTpun OTHOCUTENLHO NMpsAMOil & = b yI00HO Jle/1aTh 3aMeHy
z = x —b, rHe b — HeKOTOpOE 3aTaHHOe Ynci0. Toraa B HOBOH IepeMeHHON
dyukuusa f(z) = f(z — b) 6yuer yérnoit: f(—z) = f(z).

II. IIpu GoIBLIIOM KOJMYECTBE NepeMeHHBIX, HAIIPUMED IPU PeHIeHU:
ypaBrenus Buga f(x,y) = 0, moje3Ho uMeThb B Bugy cummerpuu f(z,y) =
= f(y,z) (ecau onu upucyrcrsyior). Torga mapsiiy ¢ pemerueM (Zo;yo)
napa (yo; o) TOXKE OYUET PEIIeHUEM.

Jlayiee pemraeM Tak ke, KaK U B IpeAbLIyIIEeM Haparpade.
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ITpumep 26 (busnonornueckuii dbaxyiabrer, 1984, Neb). Haiinure Bce
3HAUCHH [apaMeTpa d, IPU KarKJIOM M3 KOTOPbIX CUCTeMa HepaBeHCTB

uMeeT eJIMHCTBEHHOE pEIIeHUE.

Pewuenue. Ilycrs (z9;yo) — peIllleHHe CHUCTEMBI, TOIJA BBHUJY CHM-
Mmerpun (Yo; Zo) Toxke Oyzmer perternem. CiieoBaTe/bHO, HEOOXOMUMBIM
YCTIOBUEM SIBJIIETCS PABEHCTBO x = Y. llomcTaBuB 3TO paBEHCTBO B CH-
cTeMy, TIOJIydaeM

22—z +2a < 0.

I[aHHoe HEpaBEHCTBO HMeeT €JIUHCTBEHHOE DeIlleHue, B Cjlydae eCJId JIucC-
KPUMUHAHT KBaJIPATHOTO YPaBHEHUA o6pamaeTc51 B HYJIb, T. €.

D=1-8=0 <<= a=1/8,

ux =y = 1/2. [IpoBepum JoCTATOYHOCTD JaHHOrO yciaoBus. CKiaIbiBast
JIBa HEPpAaBEHCTBA, I10JIy4aeM

rry>ai 4yt +1/2 = (2—-1/2%+ (y—1/2)*> <0.

Orciona 3aMedaeM, 9To pemieue © = y = 1/2 neficTBUTENHHO €JIUHCTBEH-
HOE.

Orser. IIpu a = 1/8 cucrema HepaBeHCTB UMeET €IUHCTBEHHOE Pellle-
HUE Tz =y = 1/2.

IIpumep 27 (xumuueckuii dakynbrer (uroun), 2005, Ne 6 (6)). Ilpu
KaKNX 3HAYEHHAX 1apaMeTpa a YpaBHEHHE

rz+1
=a
o] + ‘39: 1 ‘
MMEEeT POBHO TPU peIeHus?
Pemenne. Bseném obosnadenne

z+1
r) = |r|+ ‘ ‘

F@) = ol + |

I. CupaBemyuBo ciemyroriee paBeHCTBO:

(31;;11)—'_1 _ @D+ @e-1) 4o _
3.(3§t1>,173(m+1)—(3m—1)7 4
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OTCIO,D;& cjeayerT, 9TO €CJnu Tro — pPeIeHue ypaBHEHHUA, TO U T = 3z 1
0—

TOXKe SIBJSETCS KOPDHEM MCXOJHOTO ypaBHeHus, Tak Kak f(xg) = f(z1).
BHauUT, HEYETHOE YUC/IO PEIIeHrH BO3MOXKHO JIUIIh IPU YCJIOBUK

1 To =1,
xo:& = -2 -1=0 — 0
3x9—1 xg = —1/3,

T.e. KOTJIa KOpHU o U X1 coBmajaioT. Haliném Te 3HaMeHUs G, KOTOpbLIE
COOTBETCTBYIOT 3HAYEHUSIM Tog = 1 1 g = —1/3:

a1 =f(1)=2, ay=f(-1/3)=2/3.

I1. IIpoepuM, 9TO NpU HARJEHHBIX 3HAYCHUSX [MAPAMETPA (4 UMEETCS
POBHO TpHU DeIleHus, a, JIOMyCcTuM, He maTh. Ilycrs a = 2. Pemmm ypas-
wenue f(x) = 2. s OIHO3HAYHOIO PACKPBITUS MOIYJIEH PacCMOTPUM
geTbIpe npoMexyTka (—oo;—1) U [—1;0] U (0;1/3) U (1/3; +00), Ha Kax-
JIOM M3 KOTOPBIX pemmM ypasHeHne f(x) = 2 (cm. puc. 1.42).

Puc. 1.42.

a. ITycrs = € (1/3;+00). Torma ypasuenue f(x) = 2 npuHAMAaeT BUJ

x+17
3r—1
— 22-2r4+1=0 <— z=1.

T+ 2 = -zt +1=2Bx-1)

b. IIycrs 2 € (0;1/3). Torma ypasraenue f(x) = 2 npuHUMAaeT BUJ

1
THL 9 e 3 r—r-1-2Br-1) <

€T — =
3r—1

4++/13

r=—":.

— 3?-8r+1=0 <+ 3

Nurepsaay (0;1/3) npunajyexur gumb oauH Kopedb © = (4 — 1/13)/3.
Takum 06pa3oM, MbI HAIILIM BTOPO#l KOpeHb ypasaenus f(x) = 2.
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c. Ilycts x € [—1;0]. Torma ypasuenue f(z) = 2 IpuHAMAET BHT

1
v =2 <= 3P-ztr+l=-2Br-1 <=

3z -1
2v/3
= P+br-1=0 <= x:—lin.
Ho rax xak 2v/3/3 > 1, uu ommo umcsio —1 £ 2v/3/3 me npunasiexur
orpesky [—1;0].
d. Ilycrs © € (—o0; —1). Torna ypasuenue f(x) = 2 nupuHUMaeT BHI

r+1
x =
3z —1

2 = -3t rtart+l1=28r—-1) =

2+ V13

— 3244r-3=0 <— =z 3

JIyay (—o0; —1) HpHHAJJIEKUT JMITL OJUH Kopenb x = (—2 — 1/13)/3.
TakumM 06pa3oM, Mbl HAIIUIN TPETHUH KOpeHb ypasHeHust f(r) = 2.

Wrax, s ciaydast ¢ = 2 Mbl IIPOBEPHJIH, YTO PEINeHUH JeficTBUTe b
HO DOBHO TPH. AHAJIOIMYHO JIOKA3BbIBAETCH, U4TO W B claydae a = 2/3 y
ypaBrenus f(x) = 2 GyueT JBa KOPHI.

OTBer. a = 2.

Bagaua 145 (busnuecknit baxynsrer, 1981, Ne2). Haiinure Bce 3Ha-
YeHHUs IapaMeTpa a, IPU KaxKJIOM U3 KOTOPBLIX CHCTeMa ypaBHeHMi

1’2 + y2 — 17
rt+y=a
UMeeT eJUHCTBEHHOE DEeIleHUe.

Bamaua 146 (reosioruveckuii pakyibrer (0TeseHEE 001IEi reosiorun),
1979, Ne6 (6)). Haiiure Bce 3HAUEHUS (v, IPH KOTOPBIX yPABHEHUE

6 9v3
I

Vsina  cos«

nMeeT eIJUMHCTBEHHOE PEIIeHUe.

z? + +36=0

Bamaua 147 (reosornveckuii dakynprer (Mmait), 2003, Ne6). IIpu ka-
KUX 3HAYCHUAX TAPAMeTPa a yPaBHEHHE

212 (x — 2)% + 4a cos(2rx) — 25a° = 0

nmMeeT €JJUHCTBEHHOE pemeHI/Ie?
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Bamaua 148 (xumuueckuil dakynbrer u GakyibreT HaAyK O MaTepua-
sax(uroab), 2002, Ne6). Haidinure Bee 3HAUEHNST TAPAMETPA @, TIPH KOTOPHIX
ypaBHEHHE

277" 4T 4 sin(mx/4) + cos(mz/4) — 2 = a® — 3a® + a4+ V2
UMEET €JMHCTBEHHOE DEICHHUE.

Bagaga 149 (reorpadmuecknii dbaxynbrer (mioin), 1997, Ne 4 (6)).
HaiizuTe Bee 3HaYEHUS apaMeTpa b, IPH KarKJI0M U3 KOTOPBIX €JIUHCTBEH-
HO€ pellleHne NMeeT CUCTEMA HEPABEHCTB

by? + 4by — 22+ Th+4 < 0,
br? — 2y — 2bx +4b—2 <0

Bamaua 150 (sxonomudveckuii daxyiabrer, 1999, Ne 7). Haiinure Bce
3HAYEHUs MapamMerpa b, IpU KarKJIOM U3 KOTOPBIX CHCTEMa

bsin [2z] + logy (V2 — Ba®) + b* = 0,
(> —1)cos?z—y-sin2z+1) (1+ V7T +2z+/7—22) =0

pasperinMa 1 uMeeT He 0oJjiee JIBYyX PeIeHuil; OpeeuTe STU PENeHus .

Bagaga 151 (xumudecknit dakynprer, 1986, Ne5). Haiinure Bce 3na-
YeHUus IlapaMeTpa a, IIPpU KazKJI0M N3 KOTOPBIX CUCTeMa

L=z =1] = /7yl,
49y% + 22 +da =22 — 1
UMeeT POBHO YeTbIPe PA3JINYHBIX PEIIeHUsI.

Bamaua 152 (skonomuueckuii dakynbrer (OTIeJeHue MEHEIKMEH-
ta), 2003, Ne 5 (5)). Haiinure Bce 3HaUeHHs nmapaMeTpa b, IpU KOTOPBIX
ypaBHEHUe

2 2 2
b2 sin <7r;r — x) tsin? <x _ b+1> —b\/4z? + 8 — 8z =

= 3 4 arcsin|l — z|
MMeeT eIMHCTBEHHOE PelleHue.

Bagaga 153 (xumundeckuit daxymnbrer (utosn), 2005, Ne 6 (6)). IIpu
KAKMX 3HAUEHUX [ApAMETPa ( yDABHEHHE

| |+‘2x—1‘_
. 3r—2 -

“MeeT POBHO TPU PEIIeHUsI !
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Bamaua 154 (dbuonoruveckuii daxyibrer, 1984, Ne5). Haiinure Bce
3HAUCHM MapaMeTpa b, IpU KarKJIOM M3 KOTOPBIX CHCTEeMa HepaBeHCTB

Yy > (.’E - b)27
x> (y—b)?
nMeeT eITMHCTBEHHOE pemeHI/Ie.

Bagada 155 (xumuuecknii dakyaprer, 1988, Ne 5 (5)). Haiigure Bce
SHAYEHNST TAPAMETPA @, IIPH KarKJOM U3 KOTOPBIX PABHOCHJIBHBI CHCTEMBI
YPpaBHEHU!

{x+2y:2—a, {zz—y4—4z+320,

—x+ay = a— 2a? 22% + 9% + (a* + 2a — 11)x + 12 — 6a = 0.

Bagada 156 (6uosornveckuit daxyasrer, 1991, Ne 5 (5)). Haitnure
BCE 3HAYEHUS MAPAMETPA @, IPU KOTOPBIX CACTEMA

zeos(x —y) + (24 ay)sin(z +y) — 2z =0,
2+ (y—1)2%+22=a+2x,
(z+y+asin®2)(1—a)ln(l—zy) +1) =0
UMeeT eJMHCTBEHHOE DEIleHNe.
Bagaga 157 (sxoHOMHMYecKuii dakyaprer (OTIeNeHne YKOHOMUKH ),

2000, Ne 7). IIpo dbysknuio f(x) u3BECTHO, YTO OHA OIpE/eJIeHa Ha OT-
peske [1/6; 6] u ymoBieTBOpsieT Ha 9TOM OTPE3KE CHCTEME

1 1 10
co? fa) —1j2 12O <2f <x)> R

0< flz) < =
2
Pemure nepasencrso f(x) < /8.

Otsetbl. 145. a = +1/2. 146. a = 57/6+nl, 7 /18+27m, 137 /18+27n,
l,mn € Z. 147. a = 0, a = —2/5. 148. a = 0, a = (3 + /5)/2.
149. b = 1/3. 150. Ecmu b = %, 10 oo pemrenne (1/+/5;0;0). Ec-

b= —1/24/3/8, To nBa pemenus (1/v/5;1;7/4) u (1/V/5; —1; —1/4).
151. a = —1/32, a = —1/4. 152. b = 3. 153. a = 2/3, a = 2. 154.
b= —1/4.155. a = —2, a = —1. Yka3anue. Pemure nepsoe ypasHeHune
CHCTEMBI, & 3aTeM C UCIOJIb30BAHUEM CHMMETPH HCCieiyiiTe u BTOpOE
ypasrenne. 156. a = 1. 157. z € [31/2;6].



78 Yacrp 1. OcHOBHBIE 33Ja91 U METOIbI UX PEIIeHUs]

§1.11. 3amaum, ocCHOBaHHbBIE
HA NIPUMEHEHUN HEKOTOPBbIX HEPABEHCTB

ITosiesno moMuUTH cjIeyromue HepaBeHCTBa:

HEPaBEHCTBO cJiydail paBeHCTBA
(x—9)*>0 z=y
z? +y* > 2uy r=y
z+y=22/ry, z,y=0 T=1y
y?
r+ =22y, x>0 =1y
T
y?
r+—<2y, <0 T=1y
T
2xy
il A T =
2212 Yy
Tty 2<m2+y2 .
2 ~ 2 ) _y
2+ 2+ 22 > 3xyz, x,y,2>0 T=Yy=2z
|2 +]1 -z > 1 z € [0;1]

ITokazkem, Kak MMOJIb30BATHCS JIaHHON Tabsumeil. Hanpumep, HepaBeHCTBO
z? + y2 > 22y cupaBeINBO JIIS BCEX BO3MOXKHBIX 3Ha4YeHUl x, y. PaBen-
CTBO JIOCTUTAETCS TOTJA U TOJBKO TOTIA, Koraa © = y. Ecim x u y TakoBbI,
4TO T # 3, TO CHPABEIMBO CTPOrOe HEPABEHCTBO T2 + y? > 2171).

okaszaTresbcTBa

I. HepasencrBa co BTOPOro 10 IISITOE, OYEBHUJIHO, BHITEKAIOT U3 TPUBU-
AJILHOI'O [I€PBOI'0 HEPABEHCTBA.

I1. [Tecroe HEpaBeHCTBO TaKKe CJIEyeT U3 IIEPBOIO, HO MOXKET OBITH
TOJTYy9IeHO 1 KaK CJIeJICTBUE W3 BBITYK/IOCTH BHM3 byHkmun f(z) = x2.

ITI. TokazaTe bCTBO HEPABEHCTBA,

x3+y3+z3 > 3xyz, x,y,z >0,

OCHOBAHO Ha IIpeacTaBJICHUN

1
x3+y3+z3—3myz:5-(m+y+z)~((m—y)2+(y—z)2+(:c—z)2).
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Ilpu 5TOM, KaK BUIHO U3 JIAHHOIO IPEICTaBICHUs], PABEHCTBO B UCXOIHOM
HEepaBeHCTBE MOXKeT JIOCTUTATLCS JIUINh B CAydae T =y = 2.

IV. JokaszarenbcTBo HepaBeHCTBa |x| + |1 — x| > 1, rye paBeHCTBO 110-
cruraercs smib s x € [0; 1]. Pacemorpum dyrknuio f(z) = |x|+|1—x|.
I f(x) cupaBemuBo npejcrapienue

1-2z, z€(—o00;0),
fle) =41, xe[01],
20 -1, z € (1;+00).

Ha mpomexyrtke (—o0;0) dyuxmus f(z) (em. puc. 1.43) MOHOTOHHO
yObIBaeT, orkyna cieayer, uro f(z) > f(0) =1 mua x € (—o0;0), Ha po-
mexxyTke (0; +00) dyuknus f(2) MOHOTOHHO BO3PACTAeT, OTKY/Ia CJIE/LYET,
qaro f(z) > f(1) =1 maa z € (0;+00).

N

y = la|™.

Puc. 1.43. I'paduk dbyuxmun f(z) = |z| + |1 — z|

IIpumep 28. Permure ypaBuenue

25 4
+ =14 —vzr—1—+/y—2.
vr—1 Vy —2 Y

Pernenue. 3amnuieM MCXo/IHOE YpABHEHUE B BUJIE

(e ) (73 k)

Bamerum, uTO M3 HepaseHcTsa t + y?/t > 2-t, t > 0, BLITEKaeT, 9To

25
vVe—1+ >2-5=10,
Ve —1

4
VY—24+ —=2>2-2=4,
VY —2
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OTKY/1a IIOJIy4daeM

(e ) (e )

Ecau cymma nByx ciaraembiX, IepBoe M3 KOTOPBIX He MenbIre 10, a BTO-
poe He MmeHbIre 4, papHa 14, To nepBoe ciaraemoe pasao 10, a Bropoe 4.
Bocmonb3syemcest crpokoit 4 tabsmnbl. [lockobKy 3HaK paBeHCTBa B Hepa-
BeHcTBe BHUOA t + 12 Jt > 2-t,t > 0 gocTuraeTcs TOJIBKO JIUIIL B CJIYYae
t = y, UCXO/IHOE YpaBHEHHE PABHOCUIBHO CUCTEME

vVr—1=3, x = 26,
=
Yy —2=2.

OrtBert. © = 26, y = 6.

y = 6.
IIpumep 29. Ilpu Kakux 3HaAYEHHUAX ApAMETPA G CUCTEMA

[z —al+ly—al+la+l—z[+]at+1-yl=2,
y+20a—5 =6

nmMeeT eJJMHCTBEHHOE pemeHI/Ie?

Pemrenne. IIpousse/s oueBniHyIO IIeperpyInupOBKY U HCIOIb3Ys He-
paBeHCTBO [t| + |1 —¢] > 1, MBI MOXKeM 3aKJIIOYUTh, YTO JJIsi JEBOH JacTH
B TIEPBOM YPABHEHHMH CHUCTEMBI CIPABEJIMBO HEPABEHCTBO

o —al+ly—al +la+1—al+lat1-y| =
— (o —al+ |1~ @=a)) +(ly—al +]1 -y~ @)) > 2.

Ho Tak kak 1o ycjaoBHUIO 3a7a9u CyMMa paBHA 2, U3 CTPOKU 9 TabIIUITHI
CJIEJIyeT, 9TO KayK/I0€ U3 CJIaraeMbIX B CKOOKaX PaBHO 1, TAK KAK PABEHCTBO
nmocruraercst b 11st ¢ € [0; 1]. Tloatomy nexomaast cucreMa paBHOCHIIBHA
cucremMe

|z —al+ |1 —(z—a)| =1, 0 <1
ly—al+1-(y—a) =1, <= (0<y—-a<l, <«

y+2lx—5 =6 y+2z—5=6
a<r<1l+a,
— qa<y<l+ta,
y+2)z—5=
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IMockonbky y = 6 — 2|z — 5|, cucreMa uMeeT eJIMHCTBEHHOE PEIIEHUE, eCJIn
CIMHCTBEHHO peHIeHI/Ie 110 * y CHUCTEMBI

a<zr<1l+a, <r<1l+a,
e
a<6—-2z—5/<1+a 5—a<2z—-5<6—a.

Paccvorpum ciemytorue caydan.
I. IIycts a > 6. Torma perienuii HeT.
II. Ilycrs a € [5;6]. Torna cucremMa paBHOCHIIbHA CJIEJYONIEIL:

a<r<1l4a, a<z<1l+a,
a—©6 6—a — a+4 16 —a
5 <r-5< 5 5 <z <

IMocnenusis cucrema uMeer eauHcrBeHHoe pentenue (cM. puc. 1.44—1.45),
ecm a = (16—a)/2, .. a = 16/3 € [5;6], 6o ecom 1+a = (a+4)/2, . e.
a = 2 ¢ [5;6]. CnenoBaresnbho, a = 16/3 siBiisiercst pemenuem, a a = 2 —
HeT.

a+1 a a+1
S S © o © S S S
(a+4)/2 (16—a)/2 x (a+4)/2 (16—a)/2 =
Puc. 1.44 Puc. 1.45
a—5 a—4
© © 3 352 352 e
a—6 a—5 5—a 6—a ¢
2 2 2 2
Puc. 1.46

III. Ilycts a < 5. Torma cucrema MpUHUMAET BHT,

a—5<x—5<a—4, a—5<t<a—4,

5—a<| 5|<6—a — 5—a<|t|<6—a
X |T— X X X .
2 2 2

Tax kak a — 5 < (@ — 5)/2, HOCIEAHAA CHCTEMa UMeET €INHCTBEHHOE pe-
[IeHne TOJBKO B caydae (cMm. puc. 1.46), xkorma a — 4 = (a — 6)/2, T.e.
a=2.
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TTocKOMBKY @ = 2 YIOBJIETBOPAET YCIOBHIO @ < 5, MBI IIOJy4aeM, 9TO
opu a = 2 UCXOIHAS CUCTEMa UMeeT eJUHCTBEHHOEe pellleHIe.
OrBer. a =2, a = 16/3.

Bagada 158 (ncuxosmornveckuit daxymnbrer, 1997, Ne 4). IIpu xakux
JIefiCTBUTE/IBHBIX P YPABHEHUE

4z+2$+2+7:p_4—$_2_21—z

UMeeT pelIieHue.

Bagaga 159 (xummdeckuii daxysnbrer (Mmaii), 1996, Ne 5). Permnre
cucreMmy

VE+2+ Va2 +5x+5>2,
224+ 62+5<0.

Bagada 160 (pusmuecknit daxynprer (Mapr), 2002, Ne7). lnsa kax-
JIOrO HapaMeTpa @ PEIIUTe CUCTEMY

4log? z + 9logl y < 4(a® + a),
log2 zy > 8(a® + a).

Bagada 161 (ncuxonormuecknuii daxymnbrer, 1988, Ne6). Haiigure nHan-
GoJIbIllee 3HAUEHNE ITAPAMETPa @, IPH KOTOPOM HEPABEHCTBO

ava(x? — 2z 4+ 1) + __va < Va? - [sin(rz/2)]

~
2 —2x+1
uMeeT XOTs ObI OJJHO pellleHue.

Bamaua 162 (mexanuko-maremarudeckuii dakynbrer (ui0b), 1965).
Haitnure Bce naper duces (x;y), KOTOPbIE yIOBIETBOPSIOT YPABHEHUIO

tgtz +tgty + 2ctg’x - ctg?y = 3 +sin’(x +y).

Bamaua 163 (ucuxosorudeckuii dakyaprer, 1987, Ne 6). okaxkure,
4YTO BCE PEIICHUSA HEPABEHCTBA

Ve—14++3/22-1>2

YAOBJIETBOPAIOT HEPABEHCTBY

42V —14+ VYt —22241>1+2Va2 - 1.
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3amaua 164 (reorpaduueckuii pakynsrer, 2004, Ne5 (6)). IIpu kakux
3HAUCHHUAX IIapaMeTpa @ CHCTeMa,

le+al+|ly—al+la+1+z|+la+1—y|l =2,
y=2r—4/-5

nMeeT eJJMHCTBEHHOE pemem&e?

Bagada 165 (Mexanuko-maremarudeckuii daxyabrer (uiosb), 1965).
Haiinure Bce napnr uuces (x;y), KOTOPbIE YIOBIETBOPSAIOT YPABHEHUIO

1\’ 1\’ sin
cos? x + + (sin? 2z + — 5 =12+ Y
cos2 x sin” 2

Bamaga 166 (xummaeckuit dpakyasrer n HaKyJIbTeT HAYK O MATEPHa-
sax (mait), 2000, Ne5). Pemure ypasHenue

sin? 2 (cos2x)/2 4
92" " 1 92 — g+ V2,

3amaua 167 (ncuxonornveckuii daxysabrer, 1984, Ne7). Haiinure Bce
apbl YUCET T U Y, YIOBIECTBOPSIONINE CUCTEME HEPABEHCTB

4oHy=1 3. 420-1 L2,
z+ 3y = 2 —log, 3.

Bagada 168 (xummueckuii dbaxynbrer (uosb), 1997, Ne6). Haitnure
HanboJIbIIee W HAMMEHbIee 3HAMCHNS BhIPaXKeHns 2 + 2y2, ecu

r? —xy+2y° = 1.

Bamaua 169 (dakynbrer Hayk 0 Marepuajiax (anpeb, IPOOHBINA K-
samen), 2004, Ne6 (6)). Haiisure Bce 3HaueHus napamerpa b, Ipu KaxK oM
U3 KOTOPBIX HEPABEHCTBO

(3-2vV2)" 4+ (b* +12—6b%) - (34+2V2)" + 9" +b%/4+b-3' —V12<0

umeeT xorst 66l 0HO pemienue (¢, ).

Bagada 170 (ncuxosornveckuit dbaxymnprer, 1991, Ne5). TIpn kaxaoM
3HadYeHWH TapaMerpa a > 1/(27) HaiiguTe Bce KODHU ypaBHEHUS

2r+a 2r—a
coS 5 = cos 5 )
2x2+2ax+§a2 2x2—2aa:+§a2
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Bamaua 171 (skonommueckuii dakyibrer (OTIejeHHe SKOHOMUKN),
2004, Ne 6 (7)). Haiinure Hanbosblee 3HAUEHNE W, IIPH KOTOPOM HMEET
pellieHne cucTeMa

2 2
dsin?y — w = 16sin27x +90tg27x,

(7% cos? 3z — 272 — 72)y* = 27%(1 + y?) sin 3.

Bamaua 172 (daxyuabrer Hayk o Marepuasnax (ampess), 2002, Ne6).
Haiinure Bce 3HaYeHUs MapaMeTpa a, IIPU KayKJOM U3 KOTOPLIX HEPAaBEH-
CTBO

4%+ 477 4+ 82" + 27 —a| 4+ 11la < 26 + 2a(2% + 277)

AMeeT XOTs Obl O/THO penieHue.

OrBerbl. 158. [17;4+00). 159. x = —1. 160. dua a € (—1;0) peumenni
Her. Jnst a = —1, a = 0 pemenne z = y = 1. i a € (—oo; —1) U (0; +00)
pelleHnst T1 = Y1 = 22V<“2+”)/2, To = Y2 = 272V (e?+a)/2 161, 4 = 1/16.
162. z =nw/d+mn,y =7/d+ 7k, nk € Z; x = —7w/4 + mn, y = —7/4 + 7k,
n,k € Z. 164. a = —2, a = —16/3. Ykasauue. Ucnonab3yiite HEPABEHCTBO
|z|+|1—2| = 1. 165. z = w/4+7n/2,y = w/2+27k, n, k € Z. 166. £7/6+7n,
n€Z. 167. x =1/2+(1/2)log, 3,y = 1/2—(1/2) log, 3. 168. (2+/2/(2v/2-1)),
(2v2/(2v2 + 1)). 169.b = —/3. 170. 2z = 0; x = v/5a/2; * = —/5a/2.
171. —14. 172. a € (—8;—4) U (7; 400).

§1.12. Pemrenusi, oCHOBaHHbIE
Ha HAXO0XK/IeHUW HAMUOOJIBIINX U HAUMEHBIINX
3HaveHnii (MeTo], MUHUMAKCOB)

Ipu perenun 3aa4 JaHHOIO naparpada UCIoJIb3YITCS HEPABEHCTBA,
npesbIyero maparpada B KOMOWHAIINM € YJIAYHONW TPYIUPOBKOM, WIIN
3aMEHOI IIePEMEHHBIX, WJIM, BO3SMOXKHO, BBIJIEJIEHHEM IOJHOTO KBAJpaTa.
OmnurreM Tax Ha3bIBAEMBIH METOM MUHUMAKCOG.

Hycrs pia byuxuit f(x) u g(x) Boimousores nepasencrsa f(x) > A,
g(z) < A. Tpebyercs pemuTh ypaBHeHHE

f(z) = g(z). (1.8)

Torna ypasuenue (1.8) paBHOCHIILHO cHCTEMe

{f(m) = A,
g(x) = A.
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uHave roBops, ypaBHerue (1.8) MOXKHO mepenucaTsb B BHJIE
min f(z) = max g(z),

T.€. Hy?>KHO HANTH Takwe 3HAYCHUS Tj, ITOOBI OHU OHOBPEMEHHO SIBJIS-
JIUCh TOYKAMM MUHAMYMA JJId GyHKIuUA f(2) U TOYKAMU MAKCUMYMa s
dbynxun g(x). Keratn, mMeHHO 110 9TOH IPUINHE JIaHHBIE yPABHEHUsI HHO-
IJIa Ha3bIBAIOT MUHUMAKCHOMU 32TaUAMUI.

IIpumep 30. Pemure ypaBuenue
2 +log2(2 + | (x — 2)(x — 3)|) = 3G+4e—2/9,

Pemenne. Vccnemyem dbynxnmio h(z) = 5+4x—x?. Beigeaus nomubrit
kBagpar, noaydaem h(z) = 9 — (z — 2)? < 9. Orciona mveem

g(z) = 3(5+417912)/9 — 3h(2)/9 < 3.

C zpyroii CTOPOHBI,
f(z) =2+1log2(2+ |(z — 2)(z — 3)|) > 2+ loga 2 = 3.
CirenoBaTesbHO,
3<24+10g2(2+ |(x — 2)(x — 3)]) = 36T/ <3 e
<= min f(z) = max g(z),

T.e. MuHUMyM byHKImE f(z) coBuaigaer ¢ MakcuMyMoM byHKmu g(x).
CrieioBaTeIbHO, NCXOIHAST 38/a9a PABHOCHIbHA CHCTEME

f(x) =3, —s f(x) =3, — 7 —9
g(x) =3 r=2 T

OTBer. z = 2.

ITpumep 31 (dakynsrer BMuK (anpess), 1999, Ne5 (6)). Ilpu kakux
3HAYEHUAX ITAPAMETPA ¢ YPABHEHHE

a—2
xr+a

3z2+2am+4a—3 —_92 =

UMeeT POBHO JIBa KODHs, JIesKaIluX Ha orpeske [—4; 0]7
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Permenune. Ilpeobpasyem mcxoanoe ypaBHeHHE:

3z2+2am+4a—3 —9 = ‘ a—2 ‘

r+a
= 3($+‘1)2_(‘1_2)2+1 _ 2 — ‘ a— 2 }
T+ a

e 3-DE-2 g %,

et = (z+a)/(a—2), a # 2. llpu a = 2 UCXOTHOE YPABHEHNE TIPUHAMAET

2
sy 30T+ = 2 goropoe permrenmii He MMeeT, TaK KAK J€Bas YACTb
cTporo OoJibIre 2.

Takum 0O6pa3oM, MBI pelraeM ypaBHEHUE

3(P=1)(a-2)° 41 _ o _ ‘71|

upu t = (z +a)/(a — 2), a # 2. Pazbepém tpu ciydas (cm. puc. 1.47)

Puc. 1.47

I. Eciu |¢| > 1, 10 perienuii Her, TaK Kak

1> % =3 -D@=2°+1 _95 39—

II. Ecu [t| < 1, TO aHAJIOIMYHO pellleHuii HeT, Tak Kak

1< ﬁ =3 -D@-2+1 _9 o3 91
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I11. Buavuenus: t = +1, 0OYEBUIHO, SIBJISIIOTCS KOPHSIMU YPABHEHUS.

Urak, caygait t = 1 maér pemrenne r = —2, KOTOPOE MPUHAJIIEIKUT
orpe3ky [—4;0] npu nO0BIX a.
Cayqait t = —1 mgaér pemenune v = 2 — 2a. Haitém ycioBue Ha mapa-

METD @, IPU KOTOPOM pellleHne & = 2 — 2a IPUHaJIeKUT oTpe3Ky [—4;0]:
—4<2-2a<0 <= —-6<-2a<-2 << 1<a<3.

OtBer. a € [1;2) U (2;3].

Bagaga 173 (xummdeckuii dakyasrer (BecHa), 1993, Ne 5). Permnre
yDABHEHHE
2(1 4 sin®(z — 1)) = 227",

Bagadga 174 (EI'D, 2003, Ne C2). Haiigure Bce 3HAUEHUS P, IPU KO-
TOPBIX ypaBHeHue 6 sin® & = p — 5cos 2z He MMEeT KOpHEil.

Bagaga 175 (dakyuabrer nmousoBeseHns (moib), 1989, Ne5 (5)). Pe-
IIATE HEPABEHCTBO

(2 — 42 + 3) log, /5 (0052 T + cos T + 2 sin2(x/2)) > 2.

Bagada 176 (reosormyeckuii daxynprer (Mait), 1995, Ne9 (9)). Hus
KAazKJIOTO SHAYEHHS ¢ PEITATE CHCTEMY

logy(lala® =3z +4) _ . _jsj@@+1)®
logy(—3x + 4) ’
r < 1.

Bagada 177 (xummdeckuii dhaxynbrer (BecHa), 1994, Ne5). TIpu kakux
SHAYCHUAX ( PA3pentuMa CHCTEMa,

2 +qr+3=0,
sin? gm + cos? %x +2v* = gin %x?

Haiture e€ pemrenus.

Bagaga 178 (daxynbrer nmousosejenus (mosn), 1988, Ne 5). Haii-
JATe BCE 3HAYEHUSI ApaMeTpPa P, PU KaxKJIOM U3 KOTODPBIX CYIIECTBYET
eJIMHCTBEHHAsI T1apa Iuces (;y), y0BJIETBOPSIONAsl YCIOBUAM

2%+ 2px + 3p? + 3p + 3 < 3siny — 4cosy,
0<y<2m.
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Bamaua 179 (reorpadwuueckuii dakynbrer, 1986, Ne 5). s kaxo-
ro 3HAYEHUs a, YJOBJIETBOPAIOIIEro HepaBeHcTBaM 0 < a < 2, Haiiaure
HauMEHbIIee 3HAYEeHUE BhIPAZKeHUsI

22 +y? — 2a(x +y)

npu yenosuu cos(mzy/2) = 1.

Bagaga 180 (daxynmsrer BMuK (monn), 1983, Ne 6). Haitnure Bce
napel qncest (Z;y), YIOBIETBOPSIIONIIE YCIOBUIO

V2 —ly| - (5sin®z — 6sinz - cosz — 9cos? = + 3v/33) =
= (arcsinz)? + (arccosz)? — 572 /4.

Bagada 181 (reorpadwuuecknii dbaxynbrer (urouan), 2001, Ne 5 (6)).
Pemure ypasnenue

4arcsin(2” — 7) — arccos(5¥ — 124) = 67/x.

Bagada 182 (Guosornyeckuii axysbrer (Mmaii), 2003, Ne6). Haitnure
BCe 3HAYEHUs TapaMeTpa b, IPH KOTOPBIX CHCTEMa ypPaBHEHMIT

(log, f(z) — 1)2 + (y? —5-10% -y + 2b)% = 0,
22— (b—2-10%)-2+25-101 =0

UMeeT XOTsi ObI OJIHO pellleHue, rie

fl@) =z + |z — 1®|+ |z — 22| + ... + |z — 104%.

3amaua 183 (daxyasrer BMuK (anpesn), 1999, Ne5 (6)). Tlpu kakux
3HAYEHUAX ITAPAMETPA ¢ YPABHEHNE

124 — 1|((1/2)% HHae+4e=2 _ 1) — | 4 24|

UMeeT POBHO JIBa KODHSI, JIEKAIUX Ha oTpeske [—2; 1]7

3amaua 184 (reorpaduueckuit dbaxysbrer, 1985, Ne5). Haitaure Bee
YUCIIA @, YAOBIETBOPSAIONE YCaoBui0 —1 < a < 1, /1T KOTOPBIX BBIPasKe-
HEE

1+2\/x272a:17y+y276y+10

OPUHUMAET HAMMEHbIIee 3HAYEHUE JIUIIb IPU OJHON nape auces (;y).



§1.13. Pemrenue 3a7a4 npu nmomoru rpaduka 89

Bamaua 185 (MexaHuko-mMaremarTuyeckKuil daxysbrer (uiosb), 1995,
NeG). Haiigure Bee 3HaueHus o 13 orpeska [0; 27], IPU KOTOPBIX CUCTEMA

22+ y? +2z(x+y+2) —sina =0,
(z + 1) sin®(a/2) + >z + a?/z + sin(3a/2) = 0
UMeeT XOTsI OBl OJJHO pellleHue.

OrBernl. 173. z =1. 174. p € (—o0; —11) U (5;+00). 176. Eciu a = 0,
Tox = —1,0,ecima # 0, To x = 0. 175. z = 2. 177. Ecom ¢ = —4, To

pemenue (1;0), ecmm ¢ = 4, To pemenme (—3;0). 178. p = =2, p = 1/2.
179. Ins a € (0;4—2v/2] munumym pasen —a’, a s a € (4—2+/2; 2) MuHmMyM
paseH 8(1 —a). 180. z = —1, y = £2. Ykazauue. [{okaxkure, 9T0 BBIPAKEHNE

B cKOBKax Gospmre myns. 181. 3. 182. a € [3-10%3.125-10%]. 183. [0;1/2)U
U (1/2;3/4]. 184. a € [~1/4/10;1/v/10]. 185. 0, 7, 2.

§1.13. Pemenme 3aga4 mmpu nomolnu rpadpmka

IIpu pemenun 3a;a4 nanHOro naparpada HeOOXOIMMO IOMHUTD ypaB-
HEHUs NIPsAMOil, MapadosIbl U OKPY>KHOCTH.
Ia. Haunuéwm ¢ obimero ypaBHeHUs: TPSIMO

ar +by+c=0, a®+b>#0.

JlanHblit BUJT ypaBHEHUs IPSAMON HA3BIBAETCS KAHOHUYECKUM BUJIOM.

Y z—z _ y—p hY
T2—T1 Y2—U
ay+br+c=0
(z1391)
(223 Y2)
Y =|—arctg(b/a) = x
Puc. 1.48. I'pacduk mpsimoit Puc. 1.49. Ilpamas,
ar+by+c=0 MIPOXOAIIAs Yepe3 2 TOUKU

16. YpasHenue IPsAMOii, TPOXOJIAIIEH Yepes JBe 3aJaHHbIE TOUKH (1, Y1)
u (2, ys), 3aIUCHIBACTCS B BHJE
T—-T1 Yy—H

= , T F T2, Y1 F Yo
T2 — 1 Y2 — U1
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Y

y=|r—a

Puc. 1.50. I'paduk dysxnun f(z) = |z — a

B cnywae xy = x1 ypaBHeHHe 3alMileM B BUJIE T = X1, & B CIydae
Y2 =Y1 — BBUIE Y = Y.

Is. I'paduk Gyukuun y = |x—al. (Bosee obiias curyanus mocTpoeHust
rpaduka dbyskimun y = |f(z)| uz rpaduka byuxkuun y = f(x) cocrour
B TOM, YTO OTpHUIATEbHbIe 3HaueHust GyHKuuu f(xo) MBI 3aMeHsIeM Ha
—f(z0), T.€. orpunaTesbHbe 3HAYEHUS] CUMMETPHYHO OTParKaeM OTHOCH-
TesIbHO TIpsiMoit y = 0.)

II. Ypasuenue napabosbl umeer sug (eM. §1.5)

y=ax’+br+c, a#0

III1. ypaBHeHHe Opr)KHOCTI/I C LEHTPOM B TOYKe (Z0; Yo) U paguycoM R
umeer Bus (z — 20)% + (y — yo)? = R%

Y
/I\ |f ()|
/\ﬂ ine m
0

Puc. 1.51. Fpa(bI/IK byHKIIINT Puc. 1.52. I'pacduk dyukiun
f(x) |/ ()]

IV. Paccrosiaue Mexy AByMsi Toukamu (21;y1) U (Z2;Y2) HA IIIOCKO-
CTH BBIYUC/ISIETCS 110 (DOpMYIIe

d=/(z1 —22)2 + (11 — 12)2

V. I'pacduk runepbosst y = 1/x. Beprukasbnas acumurora x = 0,
ropusoHTaJibHast acumnrora y = 0. Ha ocHoBe manHOro rpaduka yHk-
Y MOXKHO IOJIyYUTH IPadUK IIPOU3BOJIBHON JIPOOHO-TNHETHON dDYyHKIMN
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0
Puc. 1.53. (z —z0)2+ (y — y0)% = R?

y= % (ot rpadukom Gyzer runepbona), a,b,¢,d € R, ¢ # 0. Heii-
CTBUTEIBHO, U3 PABCHCTBA

ax+b_%(cx+d)+ —a?d_a bc — ad

cx+d cx+d ¢ clex+d)

MBI JIeJIaeM BBIBOJ, YTO I'PadUK IPOOHO-TMHEHHON (DYHKINA MOJIyUIeH U3
rutep6oJibl y = 1/x caBuUraMu u pacTazKEHUEM.

Y (372;212)

(z1391) a: 0

Puc. 1.54. Paccrosune Mexmy Puc. 1.55. I'paduk dyukun

TOYKAMU fl@)=1/z
i _ar+b
! Ccx+d
—d/c; N x
,,,,,,, ) G
\ a/c

Puc. 1.56. I'paduk bynkmmn f(z) = Z;Eig
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ITpumep 32 (osmmmvmmaga «JIomonocos—2005» (ampess), 2005, Ne 8
(10)). Haiinure Bce 3HAUEHHUS a, TIPH KOTOPBIX yPABHEHUE

4z — |3z — |x—|—a|’ =9z — 1]
uMeeT XOTst 6bl OJIMH KOPEHb.

Pemenune. Paccmorpum byHKITHIO
f(x) =9|z — 1| — 4z + |3z — |z + af|.

YucsioBast npsmasi pa3dUBaeTcss Ha KOHEYHOE YUCJIO0 WHTEPBAJIOB, HA KO-
TOPBIX JlaHHast (DYHKIUS SBJISETCS JIMHEHHON. DTH WHTEPBAJBI OIpejie-
JITIOTCSI TIpU pacKpbiTuu Momyseit. Koaddurment nmpu mepBoM MoyIie
IIPEBOCXOIUT T10 MOJLYJIFO CyMMY OCTaBIIUXCsI KOI(DMUIMEHTOB IIPH T, C Ka-
KUM OBbI 3HAKOM MBI HU PACKPBIBAJIN OCTaBIIHecs: Moysin. JleificTBuTeibHO,
9—4—-3—1=1 > 0. Ilosromy Ha Bcex naTEpBagaX 10 T = 1 KO3bDuIHEHT
JIMHEWHOTO IIPUPAIIEHUsT OTPUIIATEIEH, & Ha BCEX MHTEPBAJIAX 1mocjie r = 1
KO3 OUIUEHT JINHEHHOTO TPUPAIIEHUS [TOJIOKUTEIEH. DTO 03HATAET, ITO
dbynxus f(z) yoeiBaer npu & < 1 u Bospactaer mpu & > 1, ax =1 —
Tovyka MuHEMyMa (cM. puc. 1.57). Iyst Toro uro6bl ypasHenue f(z) = 0

Y

10 y=9z—1]—4z + |3z — |z +d|

Puc. 1.57. Cnyqait a = —2

UMeJIO XOTsI Obl OJJMH KOPEHb, HEOOXOAUMO U JIOCTATOYHO, YTOOBI BBIIOJI-
HsA70Cch HepaseHcTBo min f(z) < 0, Te. f(1) < 0. Beeném oboznaveHme
t = |1+ a|, rorma
f)<0 <= [3-|1+44a||-4<0 = 3-t<4 =
— (B-1)?-4’<0 = (-1-H)7T-1)<0 —
— (1+H(t-7<0 <= tel-17].
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Teneps, nepexozs K mapaMerpy a, HojydaeM HepaBeHCTBO |1 + al < 7,
perasi KOTOpoe, IPUXOJUM K OTBeTy: a € [—8;6].
Orser. a € [—8;6].

ITpumep 33 (dbaxynasrer BMuK (anpess), 2003, Ne 6 (6)). Pemmre
HEPaBEHCTBO

arcsin(sin ) 4+ 3 arccos(cos z) > 3z — 18.

Perrenne. 3ameruM, uro dbyHKuuu arcsin(sinx), arccos(cos x) nepu-
omuuHbl ¢ nepuogoM 27 (cm. puc. 1.58-1.59). B wacrHocTH, cripaBeiiuBbl

y y = arcsin(sin z)

y=x+2m /2 y=—z+m
y=x xr
—T [9) T
y=—z—-m /2 y=x-—2m

Puc. 1.58
Yy y = arccos(cos z)
™

y=x+2m y=-z y=—x+2m
y=—x—2m y=x x
T I9) T
Puc. 1.59
COOTHOIIIEHH ST
x — 27k, x € [—7/2 4+ 2nk; /2 + 27k], k € Z,

arcsin(sinz) = {w —x+2mk, x€[r/2+2nk;37/2+ 2nk|, kEZ

u
x—2mk, x € [2nk;7+ 27k], k € Z,

arccos(cos ) =
( ) {—x + 27k, x € [-w+ 27k;27k], k € Z.

IMocrpoum rpaduk dyukimnu f(x) = arcsin(sin )43 arccos(cos ) Ha nepu-
ozie, T. e. Ha orpeske [0; 27]. [ockosnbky Ha npomexkyTkax [0; w/2]; [7/2;7;
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[m;37/2); [37/2;27] dyukuua suHeiina, Ml HanocuMm Touku (z; f(x)) ¢
abernuccavu & = 0, m/2, 7, 37/2, 2 HA KOOPAMHATHYIO IIJIOCKOCTh U COEIH-
HsIeM HX [PsSIMOJIMHeHHBIMU oTpe3kaMu. Jlajee pacnpocrpanuM GyHKINIO
Ha R ¢ nepnosom 27. 3arem nocrponM npsimMyio y = 3z — 18 (em. puc. 1.60).

Yy

.................................. yzZde A8

3n :
......... T SRS S0 (SIS S/ AR S Y= )
.......... g Kb e

f T
-7 O T /27r 3T 4
Puc. 1.60

Permum ypasHenue
arcsin(sin ) + 3 arccos(cosx) = 3z — 18,

a 3aTeM MEeTOJIOM HMHTEPBAJIOB PEIIUM UCXOJHOe HepaBeHCTBO. Tak Kak
0 < f(x) < 3, Ha yuacrke (—o0; 37/2) U (3m; +00) perennii y ypaBHeHHUsI
Her (3HaueHnss GyHKiwn g(x) = 3z — 18 Ha 9TUX yYaCTKaX BBIXOJUT 3a
upezienst orpeska [0; 3w]). Juga dyuxiuu f(x) cupaBemimBo cCOOTHOIIEHIE

-2z — 4w, x € [37/2;27],
f(x) = arcsin(sinx) + 3arccos(cosx) = { 4o — 8w, =z € [2m;57/2],
2x — 3w, x € [bn/2;3n].

Orcioza oty yaeMm

-2z —4dr =3x—18 <= ;= (4w +18)/5 € [37/2;2~7],
do —8m =3x— 18 <= 19 =8m — 18 € [2m;57/2],
20 —3n=3x—18 <= wx3=18— 3w € [6mw/2;3n].



§1.13. Pemrenue 3a7a4 npu nmomoru rpaduka 95

OcTaércst NPUMEHUTH METOJI MHTEPBAJIOR JIJIsi HEPABEHCTBA BUJIA
flx) —g(z) 20
f(0)—9g(0)=18 = [f(z) —g(x) 20, =z € (—ooz],
f@2m)—g2n)=18—6r <0 = f(z)—g(x) <0, =z € (r1;x2),
F(5m/2) — g(57/2) = 27 — 15m/2+18 = 18 = 97/2 >0 =
=  f(z)—g(z) 20, =z € [xe;xs],
flém) —gdm) =18 -12r <0 = f(z)—g(x) <0, =z € (x3;+00).

+ —~ + —~
A\~ A4 A\ S
Xr1 To I3

Puc. 1.61. f(z) —g(z) >0

TeM caMbIM Mbl IPUXOJIUM K OTBETY.
OtBer. z € (—oo; (47 + 18)/5] U [8m — 18;18 — 37].

Bamaua 186 (skonommueckuii dakysibrer (OTIejeHHe SKOHOMUKN),
1995, Ne 6). Haiiaure manmenbinee 3uauenue sbipazkenns a® + (b — 1)3
HA MHOYKECTBE TAKWX UUCEeN @ U b, JJIsl KOTOPBIX YPaBHEHUE

||z —4] — 2| —az + (4a — b) =0
UMEET POBHO TPU PA3JIMIHBIX KOPHsL. YKasKHUTe, IIPH KAKHX ¢ U b 10cTHra-
eTCsl 9TO HAMMEHbIIIee 3HAYEHNE.

3amaua 187 (ucuxosormueckuii daxysbrer (uiosb), 2003, Ne5). Tpu
KaKIX 3HA9eHUsX mapamerpa a ypasaenne 2|z — 2a| —a? + 15+ = 0 ne
nmeer penreanii? IIpn KaKUX 3HAYCHUAX IIAPAMETPa ¢ BCE PEINEHUs 3TOTO
yDaBHeHUsI TIPUHAJIEXRAT 0Tpe3ky [—9;10]?

Bagada 188 (osmmmmazna «JIomorocos—2005» (ampess), 2005, Ne 8
(10)). Haiigure Bce 3HAYEHUs ¢, IPU KOTOPBIX YPABHEHHUE

||z + a| — 22| — 3z = T|z — 1|
nMeer He 60Jiee OJHOIO KOPHSI.

Bagaga 189 (ommmmmana «Jlomorocos—2005» (ampess), 2005, Ne 8
(10)). Haiigure BCce 3HaYeHUs! @, IPU KOTOPBIX yPABHEHUE

||z — a| + 22| + 4z = 8|z + 1|

HE nMeeT HU OJHOT'O KOPHA.
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Bazmaua 190 (MmexaHuko-MareMaTndecKuil (akysbrer (YCTHBIA 9K3a-
MeH)). Ormpejiesinre, IpU KaKuX 3HAYEHUSIX lIapaMeTpa ¢ ypaBHEHUe

|z — 62 + 8| + 2 = log,, =

nMeeT eJUHCTBEHHOE pEelIeHue.

Bamaua 191 (dakynbrer Hayk o Marepuanax (maii), 2000, Ne 6 (6)).

Pemure ypasuernue

22 = arcsin(sinz) + 10z.

Bagadga 192 (reorpadmuuecknit dbakyabrer (nwosb), 2000, Ne6). Tans!
PyHKIIAN
flay)=lyl+2l2[ -2 u g(z.y,0) =2"+(y—a)(y +a).

1. ITpn KaxKOM HaMMeEHBIIEM IIOJIOKATEJIFHOM 3HAYEHUU IapaMerpa a
cuCTeMa ypaBHeHU

{f(ar,y) -0,

g9(z,y,a) =0

UMeeT POBHO YeTHIPE PA3IUIHBIX PEIIeHUs !
2. Ilpu sToM 3HaYeHHH napameTpa ¢ HalauTe oMb (DUTYPHI, KO-
opanHATHI (T;Y) BCEX TOYEK KOTOPOIl YIOBIETBOPSIOT HEPABEHCTBY

f(z,y) <0
9(z,y,a)

Bagaga 193 (dbakyasrer BMuK (anpess), 2003, Ne 6 (6)). Permnre
HEPABEHCTBO

2 arcsin(sin z) + arccos(cosx) > —x — 3.

Bamaua 194 (cormosornueckuit daxyaprer, 1999, Ne 6). Tlpu kakux
3HAYEHUSX [TApaMeTpa @ HEPABEHCTBO

log,,2 1942041 \/16 arcsin™*(z 4 3a) >

>

=

108,02 1242041 \/16 arcsin~*(z + 3a)

He UMeeT peleHnil Ha oTpeske [—5;6]7
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Bazmaua 195 (reorpaduueckuii dbakysbrer (Maii), 1994, Ne6). Haiinure
BCe€ 3Ha4YCHUd a, HpI/I KazKJIOM U3 KOTOpI)IX KOpHI/I ypaBHeHHH

Ve+3—av/a—T1+\z+8-6/a—T1=a

CYIIECTBYIOT M IPUHAJIE’KAT OTpe3Ky [2;17].

Bagada 196 (MexaHuko-MaTeMaTndeckuii daxyabrer (YCTHBIN K3a-
men), 2002). Haiiaure Bce 3HAYEHUs IApAMETPOB @ W N, UPU KOTOPHIX
pa3HUIA MEeXK Iy HAuOOJIBINM W HAWMEHBIINM TOJIOKUTETbHBIMA KOPHSI-
MU yDaBHEHUS

l...le=1 -1 —-1—-...—=1 -1 =a
——
pasHa 18.3.

Bagaga 197 (reorpadudeckuit dakyabrer (uwmb), 1994, Ne5). Haii-
JUATE BCE 3HAYEHUS @, IPU KOTOPBIX YPABHEHHE

a+1V6r—22—8=3+/1+2ax — a2 — 22

MeeT POBHO OJIHO PEIIIeHIE.

Banmagya 198 (mexanuko-maremarndeckuii dakyasrer (uomn), 2003,
Ne 5). Haifyiure Bce 3Ha4YeHUs TIapaMeTpa G, NPH KaXKJOM M3 KOTOPBIX
yDABHEHHE
sin arccos(5z) = a + arcsinsin(7x — 3)

nMeeT eJUHCTBEHHOE pelIeHune.

Samaua 199 (mexanuko-maremarndeckuii dakynbrer (maii), 2001,
Ne 6). Haiinmure Bce 3HadeHus napamerpa d, UPU KaxKJIOM K3 KOTOPBIX
rpaduru QyHKIIII

3z +1 dr 4+ 3a -7
y= ny=-—"——-"
x ar —1

pa3buBaiOT KOOPAMHATHYIO IJIOCKOCTh POBHO Ha IATH YacTeil.

OrBerbl. 186. Hanmennmee 3nadenune 1/5, mocturaerca npu a = +2/5,
b=4/5. 187.1.a € (=3;5). 2. a € [2—2V7;-3] U {5}. 188.a € [-6;4].
189. a € (—=7;5). 190. a = 2. 191. 0, (9 + /81 + 127)/2. 192. 1. 2//5. 2.
4—4m/5. 193. z € [-3/4—37/2; —m+3/2]U[—3/2; +00). 194. a € (—o0; —1]U
U {0} U (2;400). 195.a € [1;3]. 196.n = k, a = 10,15 — k, tne k € Z,
1< k<10 197.a € [2;3)U(3;4]. 198.a € [r—3—-7/5;7m —3+7/5) U
U{r—3++/74/5}. 199. a € [0;1].
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§1.14. Metoxm obJiacteit

Mertos obmacTeit siBsieTcst 0000IIEHIEM METO/Ia WHTEPBAJIOB Ha, CJTy daii
6oJiee BBICOKOI pasMepHOCTHU. [IpHHIIUIINAIBHO CXeMa peIleHusl OCTaéTCst
npexkueil. /lelicTBuTeIbHO, paHee NPU PEIEHUH, HAIIPUMED, HEPABEHCTBA
f(z) = 0 mbl nHaxomumu nyau dyakuuu f(x) = 0 1 TeéM caMbIM YUCIOBAs
och R pazdbumBaoch Ha MOIMHOKECTBA, HA KOTOPBIX (PYHKIUS ObLIa 3HAKO-
[MOCTOSTHHON. 3aTeéM Mbl OTOMpAJIA HYKHBIE JIJIsi HAC [TOJIMHOYKECTBA, T. €.
Te, Ha KOTOpBIX f () > 0.

IIpu pemenun HepasencTsa f(x,y) = 0, B caydae mwiockoctn R2, MbI
OIIATh HAXOAUM BCE HYJIM, B JIAHHOM CJIydae KPHUBbIe, Ha KOTOPLIX f(z,y) =
= 0. Janubie KpuBble Pa30UBAIOT IVIOCKOCTb HA MHOXKECTBA, rjie (OyHKIIHs
f(z,y) 3sHaKomOCTOSIHHA. 3aT€M MBI OTOMpAEM HyKHBIE JIJIsT HAC TTOZMHOMKE-
CTBa, T. €. Te, Ha KOTOPbIX f(x,y) > 0. JauHbIi 0T6OD MOKHO OCYIIECTBUTH
ITOJICTAHOBKO#1 TPOM3BOJILHOI TOYKHU U3 UCCJIELYEMOTO ITOIMHOXKECTBA. Pa3-
OepéM JTaHHBIA METOJ, HA IIPOCTOM IIPUMEPE

IIpumep 34. Haiijure mioma s MHOXKeCTBA TOUEK (] ), yIOBIETBO-
PAIOMIX HepaBEeHCTBAM

22 4y — 22 — 4y < —1,
3r—2y+12=>0.

Permenue. Boigens moHBIN KBaIpaT, MEPENUIEM CUCTEMY B DoJee
YIA00HOM JIJIsi HAC BHUJIE

(@-1?+(y-2°-4<0, _ [fl@y <0
3r—2y+1>0 g(x,y) =0

)

Vpasuenue (z—1)%+(y—2)2—4 = 0 3a,1aéT OKPY?KHOCTB C IEHTPOM B TOUKeE
(1;2) u papuycom 2. Cie0BaTeIbHO, JIOCKOCTh Pa3bUBaeTCsl OKPYKHO-
CTBIO HA JIBA YYIACTKA 3HAKOIIOCTOSTHCTBA — BHENIHOCTH W BHYTPEHHOCTH
okpyxkuOocTH (cM. puc. 1.62, 1.63). IIpoBepum, Kakoe MHOXKECTBO YIOBJIe-
tBOpsier yeaosmio f(x,y) = (z—1)%+ (y—2)? —4 < 0. Jlyst 3T0r0 BHIGEpeM
IpOU3BOJIbHYI0 TOUKY (1;2) B OKpyKHOCTH U TOYKY (—2;2) BHE OKPYZKHO-
ctu. Mb1 nmeem

f(1;2) = -4 <0,

f(=2;2)=5>0.

Cure10BaTeILHO, HAM IIOJXOIUT MHOXKECTBO, JIeXKalllee BHYTPH Kpyra (CM.
puc. 1.62).

ITepeiizem Ko BrOpoMy HepaseHcTBY ¢(z,y) = 3x + 7Ty — 17 > 0. Pac-
cMoTpuM ypaBHenue 3r — 2y — 17 = 0 — 310 ypaBHeHue npsmoit. /lannas
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0
Puc. 1.64 Puc. 1.65

upsiMasi JIJIUT IJIOCKOCTh Ha JBe dactu (cm. puc. 1.64, 1.65). Boibepem
110 TOYKE U3 KarKJ/IOr'0 MHOXKECTBa U OIPeJesnM, KaKoe U3 MHOXKECTB HaM
IO/ TXOJ/TAT:

g9(—2;0) = -5 <0,

9(2;0) =7>0.

CiiejoBaTe/IbHO, HAM IOJIXOJMT MHOXKECTBO, N300pakéHHoe Ha puc. 1.64.
Wrak, HaMm Tpebyercsi HAWTH ILIOIMIAIbL MHOXKECTBA, M300PaKEHHOIO Ha
puc. 1.66. Ho mockonbKy mpsaMas MIPOXOJIUT dYepe3 MEHTP OKPYKHOCTH,
JIAHHOEe MHOYKECTBO SIBJISIETCsI TTOJIOBUHOI KpyTa pajuyca 2. CrenoBareib-
HO, TLTOTATb pasHa TR2/2 = 27.

Orser. 27.

IIpumep 35 (xumuveckuii dbaxynabrer (Becua), 2000, Ne6). Ipu kax-
JIOM 3HAYCHUH IIAPAMETPA ¢ PEITUTE HEPABEHCTBO

v+ 2a>x+V2a.
Pemtenune. Beném 1t ynobcrsa obo3nadenust

y=+vzr+2a, b=+2a.
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Y

3z—2y+1=0

O 1
Puc. 1.66

Cpasy 3amernm, 9to jyist y, b BbITOJHEHBI HepaBeHCTBa Yy, b > 0. Tak kak
x = y?—b%, ucxonoe ypapuenue npuanMaet suj (y2—b%)—(y—b) < 0, nin

{(y—b)(y—(l—b))<0, 1.9)

y=20,02>0.

Pemum cucremy (1.9) mBywmst criocobamu.

I. T'padmueckuit cocob. Tak Kak ypasmenns y = b, y = 1 — b 3amaior
upsimMble Jinaud B 1tockoctu (b;y), yaobHo moka3arh Ha rpaduke obgactu
3HAKOIOCTOAHCTBA (DyHKINN (y — b) (y - (1= b)) = 0 (cm. puc 1.67) u,
VUIUTBIBasi HEOTPUIIATEILHOCTD IIEPEMEHHBIX Y, b, 1300pa3uTh MHOXKECTBO,
SIBJIAIONIEECs peneHreM cucreMbl (cM. puc 1.68).

y=1-10 y=1-0

Puc. 1.67 Puc. 1.68
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Ocraéres BbmcaTs orser B TepmuHax (y;b): ecom b € [0;1/2], To
y e (b;l—0b);ecmbe (1/2;1], oy € (1 —b;b); ecom b > 1, 10 y € [0;b).

II. Pemum cucremy (1.9) anamurudecku. g aroro Ham norpebyercst
CpPaBHUTH KOpHHU Y1 = b, yo = 1 — b mMexy coboit u ¢ myném. C myném
CpaBHUBaeM, Tak Kak HaM TPeOYIOTCs HeOTpHUIlaTe/bHble KOpHHU. V3 ypas-
HEeHU i

b=1-0, b=0, 1-0=0

naxoxuM pemterus b = 0, b = 1/2, b = 1. 3uauur, no nepemennoii b uccie-
myeM cucremy (1.9) Ha KasKI0M M3 yIaCTKOB 10 oTaesnbHocTH: b € [0;1/2],
be (1/2;1], b > 1. I ousith npuxoauM K oTBeTy B TepMuHax (y;b): ecan
be[0;1/2], toy € (b;1—b);ecim b € (1/2;1], Toy € (1 —b;b); ecm b > 1,
To y € [0;b).
Bepremcst K epeMeHHBIM (@, 2):

[be[0;1/2], y € (;1-0),

be (1/2;1], ye (1 -b;b), <=
[0>1, yc[0;b)
[V2a € [0;1/2], vV +2a € (V2a;1 - V2a),
= V2a € (1/2;1], Vo +2a € (1 —V2a;V2a), <=
| V2a > 1, vV + 2a € [0; V2a)
[a €[0;1/8], z+2a € (2a;1 — 2v2a + 2a),
— a€(1/8;1/2], z+2a € (1 —2V2a+ 2a;2a), <
La >1/2, x + 2a € [0;2a)
[a €[0;1/8], = € (0;1 — 2v/2a),
= |ae(1/8;1/2], z € (1 — 2v/2a;0),
La>1/2, z € [-2a;0).

Ortser. IIpu a < 0 pemenuit Het; ecan a € [0;1/8], To x € (0;1—2v/2a);
ecn a € (1/8;1/2], To x € (1 — 24/2a;0); ecoin a > 1/2, 10 x € [—24;0).

IIpumep 36. loxakure, 9TO MHOKECTBO, 38, TaHHOE Ha KOOPIMHATHOMN
IJIOCKOCTHU YCJIOBUEM

|3z + 6] + |2y + 3z — 2| < 6,
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SABJISIETCS TAPAJIJIESIOTPAMMOM C IEHTPOM B TOYKE MEPECEUCHUsT MPSIMbBIX
3x+6 =0, 2y + 3x — 2 = 0, KOTOpBIE ABJILAIOTCA JUATOHAJSIMH JIAHHOTO
rmapaJiiesorpamMma. Haliure mIoma b mapasieiorpaMmma.

Pernenne. 3amernm, 9to

la+0b] <e,

+ [b] < <=
lal 16l < c {|a—b|<c.

JeiicTBUTEILHO, 9TO JIETKO IIPOBEPUTH, UCCIeysl 3HaKu uucen a u b. Ve-
[I0JIB3YS JAaHHOE 3aMedaHne, HaXOJUM, YTO MCXOJHOE HEPABEHCTBO PaBHO-
CHJIBHO CHUCTEeMe

|2y + 3z — 2) + (32 4+ 6)| <6,
|2y +3z —2) — (3z+6)| <6

|2y + 62 + 4] < 6, — ly + 3z + 2| < 3,
|2y — 8| < 6 ly — 4] < 3.

Puc. 1.69. Muoxecto —5 <y + 3x < 1

Pemennem nepasencTsa
ly+3x+2] <3

SBJISIETCS MHOXKeCcTBO —d < y + 3z < 1, cm. puc. 1.69.
Pemennem nepasencTsa

ly—4| <3
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"B o y="T

lE

Puc. 1.70. MuoxectBo 1 <y <7

sIBJIIETCS MHOXKecTBO 1 < y < 7, cMm. puc. 1.70.
Iepeceuennem nannbix MHOXKeCTB (—5 < y+3z < 1lul <y <7)
JIefICTBUTEJILHO SIBJISIETCS [APAJIJIeJIOrPAMM CO CTOPOHAMU

AB: y+3x+5=0, BC: y=1,
CD: y+3x—-1=0, DA: y=1,

w432 —6=0  32+6=0 y
LB H TR 47

lE

Puc. 1.71

Orciofia osry9aeM, ITo JIUArOHAJISIMA JIAHHOTO TTapaJiiesienulena aei-
CTBUTE/IbHO siBJisitorcst nipsimbie AC : 3x +6 =0, BD : 2y +3x —2 =0,
KOTOpbIe Iiepecekarorcs B Touke (—2;4). Haliném momaas mapasiiesno-
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rpaMMa

Sapcp =AC-AD =2-6 =12.
OTser. SABCD =12.

Bagaga 200 (dbunosornveckuii dakyabrer (uiosn), 2001, Ne 5 (5)).
ITpu kAKX 3HAYCHUAX MAPAMETDPA ¢ HA IUIOCKOCTH (T; Y) CYIECTBYET KPYT,
COZIepIKaIMil BCe TOUKH, yJOBJIETBOPSIOININE CHCTEME HEPABEHCTE

20 —x
Y+ 2x
Y+ ax

L,
2

)

\\/ NN

—1.

Bazaua 201 (EI' (uemo), 2006, C5). Ilects uucesn o6pasyioT Bo3pac-
TaIoNy10 apudMeTHIECKyIo mporpeccuio. [lepBblit, BTOpOit 1 deTBEepTHIit
YJIEHBbl 3TOU IPOI'PECCUU ABJISIOTCS PEIIeHUSMU HePaABEHCTBA

rz—11
logp 521 (log4 ( ) )) =0,

a OCTaJIbHBIC HE ABJIAIOTCA PEIICeHUAMU 3TOI'O HEPpABEHCTBA. HaIU/I‘HI/ITe MHO-
JKECTBO BCEX BO3MOXKHBIX 3HAYEHUN IIepBOI'0 YJICHA TaKUX Hporpeccnﬁ.

Bamaua 202 (Bbicumii KOJUIEIRK HayK 0 MaTepuasax (amnpess), 2000,
Ne 2). Haitaure wromaas Gburypbl, KOOpJAUHATHL TOYEK KOTOPOil yI0BJIe-
TBOPSIIOT COOTHOIIEHUSIM

22 +y* <9,
y+1=0,
3y +6 > 2|z|.

Bamaua 203 (daxyabrer nousoseenus (maii), 1996, Ne6). Oupeze-
JIATE IJIOMAAb (PUTYPBI, PACIOJIOKEHHON Ha KOOPAMHATHON IIOCKOCTH W
cocrosiieil u3 To4Yek (Z;Yy), YAOBIETBOPIONINX HEPABEHCTBY

log (24 y2)/2(z —y) > 1.

Banmava 204 (reorpaduveckuil daxyasrer (mwomb), 2005, Ne 4 (6)).
Haiisiure nepumerp bUrypbl, TOYKH KOTOPOIl Ha KOOP/MHATHOMN MJIOCKOCTH
(z;y) yIOBIETBODSIOT CHCTEME

{y>“x—m—1L

22+ y? < da + 2y — 3.
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Bagaga 205 (MCAA, 1997, Ne 5 (7)). Haitaure mwiomaas dburypsi,
3a/IaHHOI Ha KOOP/IMHATHON IIJIOCKOCTHU yCJIOBUSIMU

y< V4_$2a
y=lr—1—3.

Bagada 206 (daxynbrer mousosesenus (Mmait), 2002, Ne6 (7)). Omupe-
JIeJIATE TUIOMAh (DUTYPbI, PACTIOIOKEHHOI Ha KOOPJMHATHON IJIOCKOCTH
U COCTOAMIEH U3 ToUeK (T;y), YIOBIETBOPSIONIAX HEPABEHCTBY

z® +y? < 6|z —6lyl.

Bagaga 207 (reosornveckuit dhaxynsrer, 2005, Ne7 (8)). Haiigure Bce
SHAYEHHsI, KOTOPbIE MOXKET IIPUHUMATH CyMMa T + @ IIPH yCJIOBUU

|20 +4 —2a| + |z — 24 a] < 3.

3amaua 208 (sxonomuueckuii dakynbrer (OTHEIEHUE TOJIUTUICCKO
skonomuu), 1988 Ne 4 (6)). Haiinure miomazns burypsl, 3aJaHHoil Ha
KOOPJIMHATHOM TIJIOCKOCTU COOTHOINEHUEM

ly — 2%/2| + |y + 2%/2| < 2 + =

Sagada 209 (sxoHomMuveckuii GhakyabTer (OTIEIeHNE BEIEPHEE U Me-
He/kMeHTa), 1996, Ne 6). Ilpn Kakux 3HAUEHUSIX IApaMeTpa P ILIOMAb
durypsbl, 3aJaHHO Ha KOOPJAMHATHON IJIOCKOCTH YPaBHEHUEM

122 +y| + [z —y + 3| < p,

Oyzer paBHa 247
Bagadga 210 (MICAA, 2002, Ne 7). Haiinure BCe 3HAUEHHUs Hapamer-

pa a, Ipu KazKJIOM U3 KOTOPBLIX CHUCTEeMa

22 4+ y? — 6|z| — 6|y| + 17 <0,
22 +y?—2y=a2-1
UMeeT XOTsI ObI OJ[HO pEIIeHUE.

Bamaua 211 (skonommueckuii daxyibrer, 1994, Ne 4). Cocrasbre
YPaBHEHNE OKPY?KHOCTH HAMMEHBIIErO PAIUYCa, BHYTPH KOTOPOH IIOMe-
MIAETCs MHOXKECTBO, 3aJIaHHOE HA KOOPJAMHATHON ILJIOCKOCTH YCJIOBUEM

ly — 2z — 1| 4 |22 — 4] < 4.
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Bamaua 212 (xummueckuit akysaprer (Becua), 2000, Ne6). IIpu kax-
JIOM 3Ha4YeHuu HapaMmeTpa b pemmTe HepaBeHCTBO

Va+4b2 >z + 20|

Bagaga 213 (xumuuecknii dpaxynprer (BecHa), 1999, Ne6). s kax-
JIOTO 3HAYEHUs TIApaMeTpa a, TPUHAJJIEXKAIero orpesky [—1,0], pemure
HEPABEHCTBO

l0g, o (z* — (a4 1Dz +a) > 1.

OtrBernt. 200. a € (—1/2;2). 201. a1 € (2;2,5). Ykasaune. Hanummre
HEPaBEHCTBA JJIs 1 U d W PEelIMTe UX MeToxoM obmacreil. 202. 9(m + 1)/2.
203. S = 7/3+2v3. 204. P =31/v/2+2/2. 205. § = 21 47. 206. 107+ 16.
207. [~1;5]. 208. S = 15/2. 209. p = 6. 210. a € [~6;1 — /13| U [/I3 — 1;6]
211. (z — 2)* + (y — 5)® = 20. 212. Ecmu |b| € [0;1/4], To = € (0;1 — 4|b]);
ecm |b] € (1/4;1/2], To € (1 — 4[|;0); ecom |b] > 1/2, To = € [—4b*;0).
213. Eciim a = —1, To ¢ € (2;400); ecim a € (—1;-1/2), To € (1;a+ 2] U
U (1 —a;+00); ecim a = —1/2, o x € (1;3/2) U (3/2;400); ecim a € (—1/2;0),
To z € (151 —a)U[a+ 2;400); ecim a = 0, To = € [2; +00).

§1.15. 3amaum Ha IiejbIe YHCTIa

IIpu pemennn 3a7a9 B MEJIBIX YUCIAX BayKHYIO POJIb UT'DAET IIOHSITUE
JeauMocTr duces. HamoMamM, 9TO 1e10e Inucio b JejnuT 1esoe 9ucio da,
€CJTN CYIIECTBYET TaKoe IeJI0e THUCI0 ¢, 9To a = be. Ecmm menoe dmcnio
JIeTATCS Ha, 2, TO OHO HA3bIBAETCS UETHBIM. UETHBIMU SBJISIIOTCS TUCTIA
0, £2, £4, 46, ... Obmas dopmysa yérHoro uucia: 2n, n € Z. FEcim
1eJI0€ YUCJI0 He JeJIUTCs Ha 2, TO OHO Ha3biBaeTcs HedETHbIM. HeuéTHbiMu
apasioTcs yncia +1, £3, £5, 7, ... Obmmas dopMysia HEIETHOTO YnCIIA:
2n+1,n € Z.

YacTo OBIBAET IOJIE3HO 3HATH MPU3HAKU JIEJIMMOCTH Ha 2, 3, 5, 9, 10.

YHucso geuTces Ha 2, €CJIA B €0 JeCATUIHON 3aIUCH TTOCTe HsIsT 1 pa
qETHAS.

YHucmo geauTest Ha 5, €ClId B €ro JeCITUIHON 3aIUCH TTOCIe HsIsT I pa
pasHa jnbo 5, jubo 0.

Yucmo gennres wHa 10, ecu B €ro JeCaTHIHON 3aIMCH TTOCeTHsIs -
pa 0. Boobrire, uncio menurca wa 10", ecau n ero nociaegaux nudp pas-
HBI 0.

YHucio gesmrcst Ha 3, ecjim CyMMa ero Iudp JeJuTes Ha 3.

Yucsio penmrest Ha 9, ecim cymma ero mudp geaurces Ha 9.
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Ecou npounsBejieHne MEIBIX YUCE X, Y PABHO 3a8JIAHHOMY 9uCIy k, TO
KaxKJIoe M3 4Jucesl apjsercs aejauresneM k. Hanpuwmep, ypasnenne ry = 21
JIOIyCKAET CJIeJyIoIue BOCeMb PellleHui B 1esbix unciax: (x;y) = (1;21),
(21:1), (3;7), (7:3), (=1 —=21), (2L —1), (=3;=7), (=75 -3).

IIpumep 37. Haiinure mapbl 1e/IbIX 9UCEN T U Y, YAOBJICTBOPSIONINAE

ypasaernmio 322 — Ty? — 20zy = 15.

Permienne. Hpeﬂ‘CTaBI/HVI HNCXO/IHOE YpaBHEHUE B CJICJIYIOIIEM BHUJIEC:
Bz +y)(x — Ty) = 15.

IlockobKy MBI peraeM 3aJady B IEIbIX YUCIaX, 3T + ¢y, * — Ty TOXKe
nesple gnciaa. ducio 15 MOXKHO IpeCTaBuTh B BUE IPOU3BEICHUS JBYX
nesbix aucen tak: 1-15, (—=1)-(—=15),15-1, (—=15)-(-1),5-3, (—5) - (—=3),
3-5, (—3)-(—5). [osToMmy ncxoaHOE ypaBHEHUE PABHOCUIILHO COBOKYITHOCTU
BOCBMU CUCTEM B IEJIBIX YHCIIAX.

1 3z+y=1,
" |z -7y =15

Y MHOXKIM BTOpPO€e YpaBHEHNE Ha —3 U CJIOKUM ¢ TepBeIM. [lomygaem 22y =
= —44, orkyna HaxoauM y = —2. Temephb U3 MepPBOTO yPAaBHEHUsT HAXOINM
2 = 1. AHAJIOTHYHO DEIINM BCE OCTABIINECT CEMb CHCTEM.

3 1
2. {xﬂ/ D e y=2 z=-1

x—"Ty=—15
3z +y =15, .

3. pelleHuil B eJIbIX YNUC/IaX HeT.
r—Ty=1
3z +y = —15, .

4. peIeHl B MEJIbIX YUCIaX HET.
r—Ty=-—1
3r+y =25, .

5. pelleHuil B EJIbIX YNUCIaX HET.
r—Ty=3
3z + Y= 757 .

6. pelleHuil B [eJIbIX YUCIaX HeT.
T—Ty=-3
3z +y =3, .

7. peIleHnil B MEJIbIX YUCIaX HET.
r—Ty=2>5
3z +y= -3, .

8. peIleHuil B MEJIbIX YNCIaX HET.
r—Ty=-5

OrBer. z=1,y=2,z=—-1,y = -2
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ITpumep 38 (EI'9, 2003, NeC4). U3 obiactu oupesenenus GbyHKIMNT

8245
y = IOgO,S (aa — q =+5 )

B3sJIM BCE HATYPAJIbHbIE YHUC/Ia U caokuian ux. Haiiure Bce HaTypasibHbIE
3HAYEHUs @, IPU KOTOPBIX Takas cyMMma Oyjer 6osbiie 8, HO MeHbIe 15.

Pemtenune. Bomumem O/I3 nannoro ypasrneHus:

a >0,
8x+5
a® —a=+5 > 0.

13 nociieiHero HepaBeHCTBa 3aKJlodaeM, 9ro a # 1. Jljis pemeHns: 510ro
HepaBeHCTBa paccMoTpuM JiBa ciaydasi: a € (0;1) u a € (1;+00).
I. ITycts a € (0;1). Torma

" 8z+5 8r+5 (8—a)x+5—"5a
a > atd — a< <—
T +5 T +5
5a—5
T+ a—8

z+5

>0 <=

— (8—a)- > 0.
Pemum mocseinee HEPaABEHCTBO METOIOM HMHTEpPBAJIOB. KopeHb 3HAMEHA-
TeJId T1 = —5H, & YUCJIUTEJISI Lo = —5;1:85. IMockonbky 1pu a € (0;1) crpa-

BEJIJINBO HEPABEHCTBO 5aa—_85 = 5+% < 5, MBI IostydaeM 1 < xo. Ciemo-

BaTesbHO, pelnenue Hepasencrsa 1pu o € (0;1) umeer Bug x € (—oo; z1) U
U (x2; +00). ITockosibKy B 9TOM cilyuae Cpelll PeleHuil ColepKuTcs Gec-
KOHEYIHOE MHOYKECTBO HMOJIO?KUTEIBHBIX YUCEI, YCJIOBUE 331441 HE BBIIOJI-
HEHoO.

II. Iycts a € (1;+00). Torma

" 8z-+5 8r+5 (8—a)r+5—5a
a® > q ©+5 <= a> <= <0 =
z+5 T+ 5
5a—>5
x +
—8
— (8- a=° <0
( ) T+ 5

Jist masibHERIero uCCyIeIOBaHns MPUIETCS PACCMOTPETh TPU CJIydasi, B
3aBHCHMOCTH OT BEJIMUMHBI YNCJIa 8 — a.
ITa. IIycts a € (1;8). Tora NCXOIHOE HEPABEHCTBO PABHOCHIIBLHO HEPa-
BEHCTBY
5a—>5
T 4 24=2
+ a—8

0.
T +95 <
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IMockonbky 1pu a € (1;8) cupaBeiyinBO HEPABEHCTBO

KaK U paHee, MbI moyydaeM x1 < rg. CleIoBaTe/bHO, METO/ HHTEPBAJIOB
JIaéT perienne x € (x1;x2) = (—5; -5+ %) ITpu a € (1;8) BbIIOIHEHO
HEpaBEeHCTBO —b + % > =5+ 83T51 = 0, OTKyZia BBITEKAET, 9TO T = —4,
—3, —2, —1, 0 O6yayT 1eabIME PEIIeHUsIMI IIPU JITIOOOM @ U3 PacCMaTpUBae-
MOrO IpoMexXyTKa. Haiijiém Te a, IIpu KOTOPBIX CyMMa BCEX HATypPaJIbHBIX

pellieHnit HepaBeHCTBa OyaeT OoJsibie 8, HO mpu 9TOM MeHbIne 15. U3 co-
OTHOIIIEHUIA

14+2+43=6<8, 1+2+3+4=10>8, 1+2+3+4+5=15

BBITEKAET, UTO T2 € (4;5]. OTcroga nomyuaem

35
4< -5+ <5 I< — <10 <—
8—a 8 —
— §<8—a<§ —
10 9
2 STy g ~4S g

JlaHuble 3HAYEHIS TAPAMETPA G YJIOBJIETBOPSIOT YCJIOBHUIO 3a/Ia4H.

I16. Ilycte a = 8. Torga permienunii HET, TAK KaK MOJIyIAETCsI HEBEPHOE
HepasercTso 0 > 0.

IIs. IIycrs a € (8;+00). Torma ucxomHOE HEPABEHCTBO PABHOCHJILHO
HEPABEHCTBY

> 0.
Tr+95

IMockonbKy 1pu a € (8;+00) CIpaBesInBO HEPABEHCTBO

MBI IOJIy9aeM &1 > Tz. MeToJ| MHTepBajoB Jaér pemenne & € (—oo; xa) U
U (x1;400). I B 3TOM Cilydae cpequ DeIIeHUl HATYDAJIBHBIX YUCET T
OGECKOHEYHO MHOT'O, CJIEIOBATEIBLHO, YCIOBHE 3319/ HE BBIIIOJHEHO.

Orser. a € (37/9;9/2].



110 Yacrp 1. OcHOBHBIE 33Ja91 U METOIbI UX PEIIeHUs]

IIpumep 39 (xumuaeckuit paxyasrer (uosn), 2005, Ne5 (6)). Haiigure
BCE Iapbl LEJBbIX duces (;Y), YAOBIETBOPSIONIUX yPABHEHHIO

V2r—y—-3+2y—2+3=2/3—-2—y.

Pemienune. Haiiném O/13 manuoro ypaBHeHUS:

< 2z — 3, _
20 —y—3 >0, y r—3 r 3§y<2x—3,
2y—2+320, <=y > 5 = x33 (1.10)
o <y<zxr—3
3—z—y =0 y<z—3 9 ysx @

s HOCJIe,HHteI CUCTEMBbI KaK CJIeJCTBHE II0JIydJaeM

z—3

z—3
2

<223, 3z <9
— =
3 < 3x

<z-—3
I. ITycrs « = 1. Torga u3 cucremsr (1.10) caenyer
-1
-1

IMosxcraHoBKOI B MCXO/JHOE ypaBHeHMe yOexiaemcs, aro (z;y) = (1;—1)
He SIBJIAETCS PEIICHUEM:

V24+1-34+vV-2-1+3=0#2V/3-1+1.

II. ITycrs « = 2. Torma uz cucremsr (1.10) caeayer, uro

2,

<~ =1
-1 Y

NN
NN

Y
)

-1/2<y <1, y=0:1
2<y<1 o

IMoxcrasum B ucxomuoe ypasuenue (x;y) = (2;0):

Vi—0-34+/0—-2+3=2V/3-2-0.

Takum o6pazom, (z;y) = (2;0) aBisgercs peleHreM UCXOJIHOIO Y PABHEHUS.
IoacTaHOBKON B MCXOMHOE ypaBHEHHE yOexKIaeMcsl, 4TO JApyTras mapa
(z;y) = (2;1) He siBIIsIeTCs PEIIEHUEM:

VA—1-3+v2-243=V3#0=2V/3-2-1.




§1.15. Bagauu Ha HeJble YHUCIA 111

IIL. TIycrs o = 3. Torga us cucremsr (1.10) ciemyer

e

IMosxcTaHoBKOI B MCXOHOE ypaBHEHNE yoexK 1aemMcst, ato napa (x;y) = (3;0)
He SBJISIETCH pellleHHeM:

V6—0—-3+v0-3+3=vV3#0=2V/3-3-0.

TaxumM 06pa30M, €/IMHCTBEHHOE [[EJIOYNCJIECHHOE PEIIIEHIE JAHHOTO yPaB-
Henusi: (z;y) = (2;0).
OtBer. £ =2, y = 0.

— y=0.

//\ //\

0,
3

//\ /A

Bamaua 214 (dbusuueckuii daxyiaprer (Maii), 2001, Ne 7). Mg kax-
JIOTO 1EJIOrO 3HAYEHHU 1M HAWJATE BCE PEIICHUs ypPABHEHUS

mi+l _ 2
log(mTz+x2)(3x) =m"+ 1.
Bagaga 215 (xumndeckuit daxkyasrer (Mait), 1993, Ne 5). Haitnure
HAPBI TEJIBIX YHUCET M U 1, YIOBIETBOPSIONINE yPABHEHHIO
6m? — 2n* 4 mn = 3.

Bamaua 216 (EI'9 (nemo), 2002, Ne C3). IIpu kakom x € {1,2,...,97,

98,99} 3HAUEHNE BBIPAYKEHUs
2) ( ; )
T+2

\/ T+ 2 \/ L /
x x4+ 2
Bamaua 217 (ncuxonoruveckuii dbaxyibrer, 1985, Ne6). Haiinure Bce

6Jizke Beero K 737
3HAYEHWS , MPHU KAXKJOM M3 KOTOPBIX CYIECTBYET €IMHCTBEHHAS Napa
HEJIBIX gucesl (T;Y), yAOBIeTBOPSIONIAsl Y PABHEHUIO

—152% + 1oy — 22 =7

u HepaseHcTBaM = < y, 2a%x + 3ay < 0.

Bagaga 218 (Bbiciuas mmkosa 6usneca (niosn), 2004, Ne 6 (8)). Haitnnre
BCE Tapbl 1EJIBIX HEOTPUIATEIBHBIX ducest (k;m), SBIIAIONIXC PeLIeHUs-
MU yPaBHEHHsI

2k? + 7k = 2mk + 3m + 36.
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Bamaua 219 (MCAA, 1997, Ne7). Haiijure Bce naphl HeJbIX YUCET T
U ¥y, yJAOBJIETBOPSIONUX yPaBHEHUIO

3y — 14z — 17y + 71 = 0.

Bagaga 220 (ET'D (nemo), 2003, Ne C4). Haiiiure Bece mooKuTeIbHBIE
3HaYeHUs] IIapaMerpa a, P KOTOPBIX B 00JIACTHU OlpejesieHusl DYHKIUN
y = (a® — a®t2)=1/2 ecTp By3HAUHBIE HATYDAJBHbIE UHC/IA, HO HET HU
OJTHOI'0 TPEX3HAYHOI'O HATYPAJIBHOI'O THCIA.

Bagaga 221 (daxynbrer nousoseaeHus (Mmait), 2003, Ne4). Haitnnre
BCe LieJible pelenus (;y; 2) ypaBHeHUs

2?2 4 5y + 342 + 22y — 10xz — 22yz = 0.

Bamaua 222 (MexaHuKoO-MareMaTHdecKuil (pakysabrer (YCTHBIA 9K3a-
Mmen), 2000). Haiinure Bce napsl (m;n) HATYPAJIbHBIX YUCEII, /I KOTOPBIX
BBIIIOJIHEHO PABEHCTBO

log,,(n —7) +log,, (5m — 17) = 1.

Bagaga 223 (sxoHOMHYecKuii dakyiabrer (OTIENICeHne YKOHOMUKH ),
1995, Ne5). Haitnure Bce € [—3;1] g KOTOPBIX HEPABEHCTBO

z- (m(z+ 1) — 4arctg(3m® + 12m + 11)) > 0

BBITIOJIHAETCA IIPpU JIIOOBIX IeJbIX M.

Bagaga 224 (xumndeckuit dakyasrer (Mait), 1995, Ne 5). Haitnnre
BCE TAPBI IEJIBIX YUCE 11 U N, YAOBIETBOPSIONINE YPABHEHHIO

m? + amn — bn? = 0,

rie a = 1953199, b = 1995100,

Bagaga 225 (xummudeckuii dpakyabrer (Moin), 2005, N5 (6)). Haitanre
BCE apbl LEJBIX duces (;Y), YAO0BIETBOPSIOIUX yPABHEHHIO

V2rt+y—44+5—-2-2y=2/2—-z+y.

Bagada 226 (6uosornueckuii daxynbrer, 1996, Ne 5). Haiinure Bce
Hapbl HATYPAJIBHBIX YUCEJ U S, YJIOBIECTBOPSIOINIIE CUCTEME

2t + 47 < 225 — 252,
4s > Tt + 14.
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Bagaga 227 (dakyasrer BMuK (mait), 2002, Ne5). Ilpn kakux 3na-
YEeHMsIX [apaMeTpa ( CUCTEMA

sin(2rva? — 22) =0,
2 - 3lael 4 32-lazl < 19
nMeeT HauOOJIbIllee YUCJIO PereHuii?

Bagaga 228 (xumudeckuit dakyaprer (Becha), 1997, Ne6). Haitnnre
BCe Tapbl IEJBIX Yuces (T;Y), YAOBIETBOPAIONINe yPABHEHHIO

(2?2 +y*)(z +y—3) = 2zy.

Bamaua 229 (skonomuueckuii dakyibreT (OTIejeHHe SKOHOMUKN),
2001, Ne 7). Haiinmure Hanbospime MeI09UCIeHHBIE 3HAYECHUST U W U, JIJIS
KOTOPBLIX ypasHenue 364a?u — 55v = —20020a* BBIIOIHSETCS POBHO IIPH
YETBIPEX PA3IUIHBIX 3HAYEHUSX @, JBA M3 KOTOPBIX OTHOCATC KakK 3 : .

Bamaua 230 (baxynabrer QyHmaMeHTANLHON Meuuabl (Maii), 2003,
Ne7). KonmuecTBo COTPYJHUKOB KOPIIOPAIMU €2KETO[HO BO3PACTAJIO B I'€0-
MeTpUUIecKoil mporpeccun u 3a 6 Jier yBenmumsioch Ha 20615 desnosek.
HaiiguTe nepBoHaYaIbLHYI0 YACIEHHOCTh COTPY/IHUKOB KOPIOPAIIHAH.

3amaua 231 (Mexanuko-maremarudeckuii pakysbrer (Mait), 1990, Ne 5
(6)). Haiijure Bce TPOMKY IETIBIX YHCE (X; Y; 2), YOBIETBOPSIONINX HEpa-
BEHCTBY

log, (22 + 3y — 62 + 3) + logy(3x — By + 22 — 2) +
+ logy(2y + 42 — bz +2) > 2° — 9z + 1T.

Samaua 232 (sxonomuueckuii dakynbrer (OTIEIeHUE TOJIUTHICCKO
skonomuu), 1989, Ne6). Haitnure Bce nesble Yucia « u Y, yA0BIETBOPIIO-
e PaBEHCTBY

922y + 6xy® — 9%y 4+ 22° + y? — 182y + Tz — 5y + 6 = 0.

Bamaua 233 (baxyasrer BMuK (anpess), 1996, Ne5). Haitaure Bee
HEJIOUNCIIEHHBIE DENEHNsT yPABHEHUST

14zt — 5y* — 322y 4 82y% — 12522 4+ 51 = 0.

Bamaua 234 (ncuxonorudeckuii dbaxyibrer, 1998, Ne6). Haiinure Bce
TieJIble 3HAYECHUS MapaMeTPOB @ U b, IPU KOTOPBHIX ypaBHEHUE

) , () ,
arcsin (:1:) —b.25n(TbT) _|aresin (z) +p-2sin(mba) | onp

b b

nmeeT He MeHee 10 pa3IMYHBIX PEIIEeHUN.
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Bamaua 235 (ncuxosnorudeckuii daxyibrer, 1999, Ne6). Haiinure Bce
S3HAQYEHUA Hapal\leTpa a, IIpI/I KazKJIOM M3 KOTOpI)IX pOBHO IIATH pa.3J'H/I“IHI)IX
HabOPOB (Z; Y; 2) HATYPAJIbHBIX YHCEIl X, Y, Z YIOBIETBODPSIOT CHCTEME

1202 — 4 — 22y + 3y — 9 =0,
ayz +axz + axy > TrYz.

Orserbl. 214.m =0,z = 3; m = £1, v = £(3 £2v2)/2; m = 2,
r=B+vV5)/%m=432=43/2. 215. m=1,n=—-1um= —1,
n=1. 216. 72. Yka3zanue. YIPOCTUTE BbIPA’KEHUE U BOCIIOJIb3YHTECH OIE€H-
Koit |z| < y/z(z+2) < |z +1|. 217. -13/3 < a < —19/5. 218. {(9;9)}.
219. (4;3), (6;13), (14;5). 220. (0,8;0,98). 221. (Tk; 3k; 2k), k € Z.
222.m =4, n=9;,m =5 n=28 223.[-3;-2)U{l}. 224.m = 0,
n=0 225.2=2y=1 226.(1;6), (1;7), (2;7). 227. |a| € (1,V2].
228. (0;0), (2;2), (0;3), (3;0). 229. v = —187; v = —819. 230. 1984.
231. (z;y;2) = (5;4;4). 232. (0;2), (—2;0), (0;3), (2;1). Ykazauue. 3anu-
[IUTe ypaBHEHNE KaK KBaJpPATHOE OTHOCUTENBHO Y (MU Z) U PA3JIOXKUTE €ro Ha
MHOXKATENA (ITO PABHOCHJIBHO TOMY, Y9TOOBI DEIUTH KBAPATHOE yDABHEHUE).
233. (2;3), (2;-3), (=2;3), (—=2;-3). 234.a = —-2,b=4;5...; a = —1,
b=3;4;5;... 235. a€ (5/11;6/13].

§1.16. 3amauu c 1eJI0i U JIPOOHOII YacThIO YHCJIa

Omnpenenenne 1.16.1. JInsg npousBoabHOTO Ynciaa r € R onpegeanm ero
IEJIYI0 9acTh Kak HauOOJIbIIee TeJI0e YUCyI0, He mpeBocxosiiee x. [leryio
4acTh YKy & 0003HAYAIOT ).

W3 ompesnenenns cieayer, 9TO €C/iM MPEJICTAaBUTL & = k+«, t1e k € Z,
r—1< k < x, 10k — nenas gactb uncia. [IpuBeném B KavecTse mpu-
Mepa npoctbie Beraucaenus: [0,7] = 0, [—0,7] = —1, [3,1] = 3, [4] = 4,
[-1,33] = —2. I'paduxk dyuknuun y = [x] upepcrasisier coGoit Kycod-
HO IIOCTOSIHHYIO (DYHKIIMIO, BO3PACTAIONLYI0 HA BCeil 4uciaoBoil ocu (cM.
puc. 1.72).

Omnpenenenne 1.16.2. JInsg npousBoabHOTO Ynciaa r € R onpegeanm ero
JIPOBHYIO 9acTh paBeHCTBOM {x} = x — [z].

W3 nmammoro ompemenenust u npejacTaBiaenus r = k + «, riae k € Z,
r—1 < k < z, ciienyer, 9To @ — JpoOHast vacTh ducja. lIpuseném
B KadecTBe IpuMepa npoctsle Bbhrancienus: {0,7} = 0,7, {-0,7} = 0,3,
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Y
3 —
2 ——
1 —
x
1 2 3 4
——
—

Puc. 1.72. Hemasa gactsb unciia

{3,1} = 0,1, {4} = 0, {-1,33} = 0,67. I'paduk byukuuu y = = upei-
CTaBJIsIeT COBON KYCOIHO HEPephIBHYI0 DyHKIMIO, HEOTPUIATENBHYIO (T. €
{z} > 0) u Bo3pacraroLyI0 Ha KayKI0M NPOMEXKyTKe Buja [k, k+1), k € Z
(cm. puc. 1.73).

Y
1
ST A
‘ 1 2 3 4
Puc. 1.73. JIpobuas gacTb duciia

IIpumep 40. Pemmure ypaBHeHue

1 1 1
+ — =

{e} "l 2

Pemnenne. Ilpexie Bcero maiizém O/13 mannoro ypasuenusi. OgeBui-
Ho, uro O/I3 Gyner umers Bug R\{[0, 1]U{k}recz}. ¥V ucxonnoro ypasHeHus
uer perenuii npu x > 0 uz OJ13, MOCKOJIBKY BBIpAXKEHHE B JIEBOH 4acTH
HOJIOKHUTENBHO, & B IIPABOil OTPUIIATENBHO. PemmM ypaBHEHHE JIJIsi OTPHU-
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naTe/JIbHBIX I:

111 2] + {z} 1
W W

= (o] +{a})?

{z}z] — [2]+ {2}

—{a}le] = L +3lz} + {2} =0 =
[ \* . 2] 2] 3\* 5

({x}) Iy tl=0 = <{x}+2> -1 =0

Orciona mosyuaeM

o] = 22

(1.11)
Ho u3 orenok

—3£V5
0<{z} <1, —3<%<0,

1, mbo [z] = —2, mmbo [z]
[x] = —1, Torma u3 pasenctsa (1.11) caenyer, uro au6o

) — —

(2} = _3-v5_ 3 \/5_1’
3+ V5 2 2

J60

BBITEKAET, ITO JHO0 [z

—3. Ilycrs

) 2 3+V5

P— —_— >1~
3—5 2

IMocnenunii cayvait HepoamoxkeH. [lycrsb [r] = —2, Torja cHOBa moJyYaeM
JTBE€ BO3MOYKHOCTH: JTHOO

4
{x}=3+\/5=3—\/5:>x:—2+3_\/§’

b0

4
{x}:m:3+\/5>1,

910 HEeBO3MOXKHO. U, HakoHen, npu [z] = —3 nosydaeM, uro ob6a 3Hade-

HUsl, HOJIy9eHHbIX 110 (popmysie (1.11), yumoBieTBOPSIOT IPOTUBOPEIUBOMY
HEePaBEeHCTBY

_ 6 _3BFVH
{x}_:}i\/g_ 5 > 1.

Oteer. v = —1 + (3 —+/5)/2, 2 =1 — /5.
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IIpumep 41. Pemmre ypapuenme 2° — 3 = [z].

Pemenue. Bocnonbsyemest mpezacrasaenunem (2] = x — {x}. Torma nc-
XOJIHOE ypABHEHNE MOXKHO 3allUCATh B BUJIE

3 —x=3-{z}.

IMockonbky 0 < {z} < 1, Mbl nosyuaem 2 < 3 — {z} < 3. Ilokaxkem, 410
JIeBag YACTh MCXOJHOTO YyDABHEHHS HE JIGKUT B NPOMeKyTKe (2;3] npm
x € (—00; 1] U [2; +00). HeiicTBUTENBHO,

r>2 <= x?’—x:x(acQ—l > 6,
r<—1 = P-z=2x*-1)<0,
re[-1;1] <= |2°—z|=|z(*-1)|< 1L

CieioBaTesIbHO, PelleHne NCXOJHOIO YPABHEHNU JIOJIXKHO JIeXKaTh B HHTEP-
Bane 1 <z < 2. Tormaz =1+ {2} u

P-r=3-{2} <= P-1-{2}=3-{2} =

= =4 = z=/4

Otser. © = V4.

IIpumep 42. Pemure B 1ebix auciax

51 50 5]+ ] = 00

Pemrenune. Ilockonbky npu o < 0 Bce ciiaraeMbie B JIEBOI YaCTH OTPH-
[ATEIbHBI, PEIleHne yI0BaeTBopsieT HepaBencTtBy « > (. 113 mepaBencrsa
720 + 5= > 1005 BBITEKaeT, UTO peIIeHHE YIOBJIETBOPsET HEPABEHCTBY
x < 6! = 720. Ho mockosibKy 1ipu < 720 cIpaBejjIiBO HEPABEHCTBO

[%}:o, k>6, keN,

HUCXOIHOE YpaBHEHNE PDABHOCUJIBHO CJACAYIOIIEMY ypPaBHEHHIO:

[%} n [;} n {%} + [ﬂ n [;} = 1005, z€N, z < 720.

HpeﬂCTaBI/II% I B BUJIe

r=a-5'+b-4+c-3+d-2+e-1!, (1.12)
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rae a, b, ¢, d, e — 1eJIble HEOTPUIATEIbHBIE YHCIA, TPUIEM a < 5, b < 4,
c<3,d< 2, e < 1. IlokaxkeM, 9TO JaHHOE MPEJICTABICHUE €IUHCTBEHHO.
IMonenue ypasuenune (1.12) Ha 5!, Haxoaum ko3bOUIMEHT a U3 paBEHCTBA
z
il
s urnenre ¢ u3 pasedcrtsa © —a -5 = b4 +¢-3'+d- 2 +e- 1L
IIpomomkas paccyKJIaTh aHAJOTUIHO, MbI JIOKA3bIBAEM, UTO ITPEJICTABIIC-
ure (1.12) equHCTBEHHOE.
W3 sToro mpencrasiieHus Ajisg & BBITEKAET, 9TO

a = Kosddumnment b HaxoquThes aHAJIOTUYIHO TIPU HANIEHHOM KO-

[%} —a-Bl b4l te-34d 2 te-1l,

}:a-5-4~3+b-4~3+c-3+d7

CKJI&,ZLI)IB&H BCe IIOJIYYEHHbIEC PpaBEHCTBaA U IIOACTaBJIAA B UCXOIHOE ypaB-
HeHue, 1oJyvdaemM

206a + 41b + 10c + 3d + e = 1005.

ITockombky 416+ 10c+3d+e < 41-4+10-34+3-241 = 201, mbI nOSTyIaeM
802 < 206a < 1005, cremoBarenbho, a = 4. Temepb ocTaércest onpeaeuTh
ocrasiuecs: Koaddunuentel u3 ypapaeaus 41b + 10c 4+ 3d + e = 181.
Paccyxnas anamormgso, mbl mosydaem b = 4, ¢ = 1, d = 2, e = 1.
Caenmosarensno, © =4 -5/ +4-41 4314221 41 = 587.

OrtBet. x = 587.

Bapgaga 236. Cpasuure uncia ctgl u {m/2}.

Bamaua 237 (dakyaprer BMuK (ycrmeiit sk3zamen)). Haiiaure Bce
permenns ypapnenus [x]? = [27%].

Bagaga 238 (daxynsrer BMuK (ycrbrit sx3amen)). Pemure nepa-
BEHCTBO

[z] - {x} <z -1

Bamaua 239 (MexaHuko-mMareMarTudecKuil dakysuprer (YCTHBIA K3a-
MeH), 1998). HaiisnTe KonmaecTBo KOpHEll ypaBHEHUST

1 a
{z} - 5 :log2;
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T Kaskoro sHavenus a € [1/v/2;3/2]. 3nech {x} osmasaer mpobmyto
4acTh YUCIA T.

Bagaga 240 (daxynsrer BMuK (urons), 2005, Ne 5 (6)). Haitaure
BCE 3HAUEHUsI IAPAMETDPA @, IPUHAIEKAIIe 0Tpe3Ky [0; 7], IpH KOTOPBIX
ypasnenue sin®(3x 4+ a) = cos(w - [z]) umeer na orpesxe [1;7] Heuérnoe
YHUCJIO PeIeHui.

Bagaga 241 (daxkynsrer BMuK (urons), 2005, Ne 5 (6)). Haitaure
BCE 3HAYEHUsI IAPAMETDPA @, IPUHAIeKAIIe oTpe3Ky [0; 7], IpH KOTOPBIX
ypasrenue cos®(2x +a) = |sin(7 - [2]/2)| umeer na orpeske [1; 7] meudTHOE
YUCJIO PELICHU.

OTBeTsl. 236. ctgl > {r/2}. Ykazaume. [okaxunre, 9ro ctgl =
= ctg[n/2] = tg{wx/2} > {n/2}. 237. x =k, k € Z, x € [m;vm?+1),
m = 0,1,2,3,... 238. [2;4+00).  239.2. 240.a € [7/2;37/2 — 3] U

U((bm/2 —6;7r/2 —9]. 241. a € (2 — 6;37/2 — 4] U (57/2 — 6;21 — 4).

§1.17. BBesenue nmapamerpa JJisi pelieHUs 3a1a49

IIpu perrenun 33724 MOryT OOHAPYKUTHCA CBS3M M AHAJIOTUU, CYyIIe-
CTBEHHO 00JIerdalonye mpomece pemenns. VICTOYHIKOM TaKUX CBA3eil 4a-
CTO CJIy?KaT TpUTOHOMeTprdeckue (bOPMyJIbI U WHBIE TOXKIecTBa. Hanpu-
MEP, eCIM B alIrebpamTecKoM YPABHEHNU HYYKHO MCKATh KOPHH TOJBKO Ha
orpeske [—1; 1] smbo O3 ucxomHOro ypaBHeHusi COCTOUT U3 OTPE3KA, Jie-
)armero B [—1; 1], To Hy>KHO HOIIBITATHCST OTHICKATH KAKYO-HUOY/ b TPUTO-

HOMETPHYECKYIO 3aMeHy, HalPHMep & = oS (v, T = sin o mbo x = cos® a,
r = sin®a. Ho, xoHeYHO »Ke, TPUTOHOMETPHUUIECKHE 3aMeHbl OTHIOJIb He
€IMHCTBEHHDI.

IIpumep 43 (bicmas mKkosa 6usneca (uroun), 2004, Ne7 (8)). Haiiaure
HanOOJIbIIIee 3HAYEHUE BBIPAXKEHUs 3T — 2y HA MHOXKECTBE HEPEMEHHBIX
x,y, yIOBIeTBOpsIOmuX yeiaosmio 4x2 + y? = 16.

Pemenne. Ilockonbky ypasuenue 422 +y? = 16 — ypaBHeHne 3/uImI-
ca, MOXKeM CJieJlaTh TPUTOHOMETPUUIECKYIo 3aMeHy x = 2sint, y = 4 cost.
JlelicTBUTEILHO, TIPH TaKoil 3aMeHe ypasHeHue 4x2 4 4% = 16 nepexouT B
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKJIECTBO sin?t 4 cos?t = 1.

Wcnonb3yst mannyio 3aMeny, MOy IaeM

4
3r — 2y = 6sint — 8cost = 10 (isint 5cost> =

= 10 (sintcosp — costsinyp) = 10sin(t — ¢) < 10.
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Orciofia BUIHO, 9TO HAMOOJIbINIEe 3HAYCHHUE BBIPAXKEHWUS 3r — 2y PABHO
10, mpuuéM MaKCHMAaJIbHOE 3HAYEHUE JOCTUTAETCs, Halpumep, npu t* =
=m/2+ ¢ =m/2+ arcsin(4/5), . e. upu

x = 2sint* = 2 cos(arcsin(4/5)) = 6/5,
y = 4cost” = —4sin(arcsin(4/5)) = —16/5.

Orser. 10.

ITpumep 44 (xumuueckuii daxyabrer (Mail, TecToBbI 9K3ameH), 2004,
Ne5 (6)). Pemmure ypasuemnue

V1 —22(1 — 42°) 4+ 2(3 — 42°) = V2.

Pemnenne. IIpex;e Bcero zamernm, aro OJI3 manHoro ypaBHEHUsST CO-
crout u3 orpeska [—1;1]. TlosroMy BO3MOXKHA 3aMeHA

x =sint, tel-n/2;7/2].

HefictBurensro, st ¢ € [—m/2;7/2] MHOXKeCTBOM 3HaueHUit (GyHKIMN
sint Gymer orpesok [—1;1]. YpaBHeHne MOXKHO 3alllcaTh B BUJIE

V1—22(4(1—2?) =3) +z(3—42%) = V2 —
—  cost(4cos?t —3) +sint(3 —4sin’t) = V2 <=
< cos3t+sin3dt = V2.
Pemaem ypasuenue cos 3t + sin 3t = \/5 IPU IIOMOIIY BBEJIEHUS BCIIOMOTa-
TEJILHOTO yTIJIa:
cos3t +sin3t =2 <—
—  (1/V2)cos3t+ (1/V2)sin3t =1
<= cos3tsin(n/4) +sin3tcos(r/4) =1 <=
— sin(3t+w/4) =1.
Orcroma HAXOIUM

t+m/d=7/2+42mn, neZ <= t=x/12+2mn/3, neLZ.

Ocraérest BIIICATh KOPHU U3 oTpeska [—m/2;m/2]. Kak HecsoxKHO 11po-
BEPUTh, HEPABEHCTBAM

—n/2< /124 2mn/3 < /2, n €L,
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KODHH YJIOBJIETBOPSIOT Jinmb pu 1 = 0, T. e.

in(mw/12) = sin(w/3 —w/4) =
in(mw/3) - cos(m/4) — cos(n/3) - sin(w/4) =
VB VE 1 V3 VB3

2 2 2 2 4

xT

|
w0

I
w0

Otser. r = sin(r/12) = (V6 — V2)/4.

IIpumep 45. Pemure cucremy

gi‘ry:2v
X
E7y2":27
Yy
E—zx:2.
z

Pemenne. O/I3 nmannoit cucremsr mmeer Bug ¢ # 0, y # 0, z # 0.
Cucremy na OJI3 zanumem B Buje

_ 2x
y_il—aﬂ’
_ %
=1
_ 2z
x_ilfzf

MBsI BOCIIOJIB30BAJINCH TEM, YTO & = *1 He yJIOBJIETBOpSIET LIEPBOMY ypaB-
HEHUIO HCXOJIHOHR cucreMmbl, ¥y = 1 — BTOpOMy 1 z = £1 — TpeTbeMmy.
[TosTomy cruesrannoe mpeodpa3oBaHie PABHOCUILHOE.

Sameuaem, 4ro 1pU 3aMeHe T = tgq, rae «a € (—m/2;7/2), cucrema
JIOIIyCKaeT IIPOCTOe pelleHne

2x
Yy=+7—">5
1;x y = tg2a,
z = Y , <= z =tgda,
1—92
2 T = tg 8a.
T
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eiicTBuTEIBHO, CUCTEMA CBEJACh K PEIIeHUI0 ypaBHeHud tga = tg8a, a
NMEHHO K CUcTeMe

sin7a = 0,
tg a = tg 8a, cosa # 0,
tga #£0 cos8a #£ 0,

tga # 0.

Pemas nocenuion cucreMy, HaxoquMm « = n/7, n € Z. YIuTbhIBasg ycuo-
Bue o € (—m/2;7/2), HosydaeM OKOHYATEILHOE PEICHHE.
Ortser. (z;y; 2) = (tg o tg2a;tgda), tne o = +m /7, £27 /7, £37/7.

Bagada 242 (ncuxosnornueckuit daxkyasrer, 1993, Ne 2). Pemure He-

paBeHCTBO!

V91— — x> %

Bagaga 243 (reonormueckuit daxkyabrer (oTmesnenue reodusuKm),
1981, Ne6). Haiizure BCe pemieHus: ypaBHEHUSI

14+ 2zv1 — 22

222 = 1.
9 + 2z

Bagada 244 (sKoHOMMUECKUil GakyabTeT (OT/EJIEHIe MEHEPKMEHTA,
anpesb), 2003, Ne4 (5)). Pemmre ypaBHeHue

621 — 922+ 1822 —3v2z — 1 =0.

Bagada 245 (6uosornveckuii dakyiabrer, 1985, Ne 5 (5)). Ckosbko
KopHeii Ha orpeske [0; 1] numeer ypasHeHue

8x(22? — 1)(8z* — 822 +1) =17

Bagaga 246 (Bbiciuas 1mkosa 6usaeca (niosn), 2004, Ne7 (8)). Haitnnre
HanMeHbIIlee 3HAYEHNE BbIpaXKeHUs 22 — 4y Ha MHOXKECTBE IIePEMEHHBIX
x,y, yIoBIeTBopsomux yeiaosmio 4x2 + 9y? = 36.

Samaua 247 (xummaeckuit dpakyaprer n HaKyJIbTeT HAYK O MATEPHa-
sax (mosb), 2003, Ne6 (6)). ITpu Kakux 3HAUEHHUSIX HapaMeTpa a CHCTeMa

( +/22)% + (y + V2t)? = 25 + 2a1/25 — a2,
22 + 4% = a2,

22+ 12 = (25 —a?)/2

AMeeT XOTsI OBl OJITHO peIlIeHHE.

1 Komeuno ke, JaHHBIH IPUMED PELIAETCS U 6e3 BBEJEHHs IapaMETPa.
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Bamaua 248 (xumunveckuii pakysnbrer (Mail, TecToBBI 9K3amen), 2004,
Ne5 (6)). Pemmure ypasHeHue

dz/1—22(22% — 1) = 822(1 — 22) + V2 — 1.

Bagaga 249 (MmexaHuko-mMareMarnueckuil dakyabrer (Mapr), 2002,
Ne5 (6)). Perure cucremy

— 9y = 2,

8] |<

—9yz =6,
—x—Sz:c:Z
z

Bagaga 250 (dakynbrer riobaiabHBIX nponeccos, 2005, Ne8 (8)). Ile-
peMeHHEIe T, y cBa3aHLI yeaosueM x2 + y2 — 6z + 4y + 10 = 0. HaitauTe
BCe 3HAYEHUS [AapaMeTpa d, IPU KOTOPBIX PA3HOCTH MEXK Iy HAMOOJIBITIM
¥ HAWMEHBIINM 3HAYEHUsIMU BbIpaxkenus 2ax — 3y — 10 6obine 12.

Bagaga 251 (ncuxosornveckuii dakyiasrer, 1986, Ne6 (6)). Haitnure
HanboJIbIIee U3 3HAYEHHH, KOTOPbIE IPMHAMACT BBIPAXKEHUE T + 3y, €CJIH
I ¥ Y yJOBJIETBOPSIOT HepaBeHcTBy 12 + xy + 4y% < 3.

Bamaua 252 (mexanuko-maremarudeckuii daxynabrer (Mmapr), 2002,
Ne5 (6)). Pemmre cucremy

g—fy:]_,
T
E—4yz:2,
Y
E—42x:4.
z

Bamaua 253 (6uosnornveckuii dakymnbrer, 1989, Ne 5). Hucna z, y,
2 TaxkoBbl, uTo 2 + 3y% + 22 = 2. Kakoe HauGoJblIIee 3HAUCHIE MOKET
[IPUHUMATH BBIpaskenue 2x + y — z7

Bagaga 254 (dbaxynmsrer BMuK (monn), 1998, Ne 5). Haitnure Bce
SHAYEHHs IAPAMETDPA ¢, IPU KOTOPBIX CYLIECTBYIOT (X;Y), YAOBIETBOPSIO-
IIfe CUCTeMe HEPABEHCTB

max(2 — 3y,y + 2) < 5,

\/a2 + (6/m) arccos v/ 1 — 22 — 16 — (2/m?) arcsinx - (m + 2arcsinx) >
> y? 4 2ay + 7.
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Bagaga 255 (Mexanuko-maTeMarudeckuii pakyasrer (Mait), 2002, Ne 6
(6)). Ilpu kakux x 06a aucia
22+ 4z —1 1—=z
——— m
72?2 — 6z —5 14+

nessle?

Bagaga 256 (MexaHuKO-MaTeMaTHdeckuii dakyaprer (moib), 2002,
Ne6 (6)). Haitmmre MuAEMaIbHOE 3HAMEHNE BhIpaskeHus (x + y — z)? mpn
YCJIOBHH, UTO YHCJIA T, Y U Z YIAOBIETBOPIIOT OAHOBPEMEHHO KAXKIOMY W3
HEPaBEHCTB

1< (z+y)?<4/3, 8<(y+2)?<9, 10<(z42)? <11,

OrBernr.  242. [0; (3 — \/5)/6) 243. 1 = —1/\/5, To = /2 — \/§/2
244. +/2/6, (v2 + V6)/12. 245. 1 = cos(m/9), z2 = cos(2n/T), x3 =
= cos(n/3) = 1/2. 246. —10. 247. a € [-5;5]. 248. /16 + /4, n € Z.
249. (@Ta;%;tgm), a=+L 28 23T 250, 4 € (~o0;—v/3/2) U
U (vV3/2;+00). 251.2V2. 252. (tga;%;%), o=+L +20 43T
253. 41/6/3. 254. a€(—oc0; —/13]U[11/3;+00). 255. =1, —1/3, —1/2, —3/4.
256. (34 /8 —/11)%/4.

§1.18. Ucnosab3oBanue ocobeHHOCTEN
dyHKumit (MOHOTOHHOCTb, YETHOCTD,
HEYETHOCTh, HEIPEPHIBHOCTH )

Brinre Mbl onpegenman deTHble (PyHKIUU, yJIOBJIETBOPSIONIAE PABEH-
crBy f(x) = f(—z) Ha cuMMeTpHYHOI 06JACTH ONpejiesIeHNns], T0OABUM K
9TOMY OIIpEIEIeHne HEIETHON (DYHKIMA KaK (DyHKIUH, yIOBJIETBOPSIONIEH
pasercrBy f(—z) = —f(x) Ha cuMMeTpPUYHOIT 06JIACTH OLIPE/IEJICHNUSL.

HamoMHUM TakzKe OmpejiesieHrne MOHOTOHHBIX (DYHKITHIA.
Onpepenenne 1.18.1. Oyukiwys f(x) HasbiBaeTCs HEYObIBAIOUWET HA TIPO-
MexkyTKe X, eciu Iisd JIIOOBIX X1, Lo U3 ITOIO IPOMEXKYTKA, YIOBJIETBO-
PAIONINX HEPABEHCTBY X1 < X, BbIIOJHsAETC HepaBeHCTBO f(x1) < f(z2).
OyHKIMSA HA3BIBACTCS 603Pacmarouet; Ha MPOMeXKyTKe X, eCJIu JJIsT JIIO-
ObIX 1, T2 U3 STOTO IPOMEIKYTKA, V/IOBJIETBOPSIIONINX HEPABEHCTBY £1 < T2,
BBIIIOJIHSIETCsT HEpaBeHCTBO f(z1) < f(x2). Anamornuno dbyskuus f(z) Ha-
3BIBAETCS HEGO3PACMAOWeti Ha MPOMeKyTKe X, ecu JJid JIOOBIX X1, Lo
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Y Y
/(@) /(@)
JTANEE N L
\/ 0 \V
x

Ve 0 N\
Puc. 1.74. I'pacduk gérHoii Puc. 1.75. I'pacduk wHeuérHOi

by dbyHKIMIN

y
f(z)
S

\/‘\/

Puc. 1.76. I'pacduk HewéTHOM DyHKIINN

U3 9TOTO IMPOMEXKYTKA, YIOBJIETBOPSIONINX HEPABEHCTBY X1 < X2, BBIIOJ-
HsleTcsl HepaBeHCTBO f(21) = f(x2). @yHKIMs HA3bIBaeTCsl yousarowed Ha
npoMexyTKe X , €CJIH Jisl JIOObIX X1, Lo U3 3TOTO IPOMEXKYTKA, YAOBJIETBO-
PSIFOIINX HEPABEHCTBY X1 < Zg, BBIIOJHsETCs HepaBeHCTBO f(x1) > f(x2).

O611iee Ha3BaHMe JIJIsi BO3PACTAIONIAX, YOBIBAIOIINX, HEBO3PACTAIOIINX,
HeyObIBarONX (PYHKIUI HA IPOMEXKYTKE — MOHOMOoHHbe PyHKImn. [Ipu
9TOM BO3pACTAIONINE M yObIBaOIMMEe (DYHKIMH YaCcTO HA3BIBAIOT CMpPO20
MOHOMOHHbLMY. OTMETUM OCHOBHBIE CBOMCTBA CTPOrO MOHOTOHHBIX (DYHK-
Ui, KOTOPbIe HAXO/ST BAYKHOE TPUMEHEHUE MTPU PEIIeHNN 33,14,

I. U5 pasencrsa f(z1) = f(z2) BeITeKaer, 9T0 &1 = T3, 1 HAOGOPOT.

II. dys suoGoro meiicrBurensroro yncia A ypasaenue f(x) = A moxer
nMeTh He 60jiee OTHOTO PEIIeHus, T. €. JTUOO pelreHuil HeT, Tud0 perreHne
€JTMHCTBEHHO.

W3 jaHHBIX CBOWCTB MbI JI€JIA€M BAYKHBIH BBIBOI, YTO €CJIU JJIS YPaB-
wenus f(x) = 0 Mbl yraapiBaeM OJIUH KOpeHb xg U dyukius f(z) crporo
MOHOTOHHA, TO T( — €IUHCTBEHHOE DelleHue ypaBHeHus (IPyrux KOpHeit
Her).

IIpuBeném npuMepbl MOHOTOHHBIX (DYHKITHIA:

A) f(x)=z. B) f(z) =arctgz. C) f(x) =z —sinz.

JlokazkeM, 9TO mocJeaHsAs PyHKIMA MOHOTOHHA. JleficTBUTEIbHO, 9TO
MOXKHO IPOBEPUTH C MOMOIIBIO IMPOU3BOJIHON, HO MBI IPOBEIEM JI0OKA3a-
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o a p 4 [0
Puc. 1.77. I'pacduk Puc. 1.78. I'pacduk
HeyObIBaloIIei byHKIUNI BO3pacTamleil pyHKIUN
(byukiusa nocrosuna Ha [a; )
Y
f(x)
x
[0

Puc. 1.79. I'pacduk
yOBIBaloIeit PyHKITNN

TEJIbCTBO, HE HCIIOJIb3yd HpOI/IBBOLLHOfI. Cuauaja JOKaXKeM BazKHO€ J1JId
aHaJIn3a HEPaBEHCTBO

lsinz| < |z|, = #0. (1.13)

Just nokasarenberBa HepaseHcTBa (1.13) cHavas a yCTAHOBHM, YTO DU
0 < x < /2 BBINOJIHSAETCS HEPABEHCTBO

1 1
isinx < 5% (1.14)

KOTOPOE O3HAYAET, 9TO ILIOMa (b Tpeyroabanka AOAB Menblie, 9eM 110~
maas Kpyrosoro cekropa OAB (cm. puc. 1.80) (ua pucynke nzobpazkeHa
OKPY2KHOCTb €JJMHUIHOrO pajuyca). [lpu x > 7/2 nepasencrso (1.13) oue-
BHUJIHO, HOCKOJIBKY [sinz| < 1 < 7/2 < 2. Ocraéres b 3aMeTHTh, ITO
JUTsi ocTaBImxcs: 3Havdenunit @ < 0 HepaseHcTBo (1.13) BBITEKAET M3 YETHO-
cru dynkyn g(x) = [sinz| — |x|.

Takum 06pa3oM, CIPaBeJIUBLI COOTHONICHUS

To — I Cosl‘g—‘rxl
2 2
$2—$1‘<2’$2g$1’:

Ty — T T2 + T
0s

sinxo — sinxy = 2sin 3 ¢ 5 <

< Q‘Sin

<2‘sin |xe — x|, @2 # 1.
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Yy
1
C
T AT
0] 1
-1
Puc. 1.80

Tenepb U3 yCJIOBUS To > X1 MBI HOJTyIaeM
flx2) — f(x1) = 29 —sinxg — (x1 —sinzy) =
= (3 —x1) — (Sinxg —sinxy) > (2 — x1) — |22 — 21| =0,

T. €. MBI JOKa3ayu, 9To hyHKIus f(xr) = & — SinT CTPOTO BO3PACTAIOIIAL.

HanmoMHIM 0JJHO BarKHOE CBOMCTBO HENPEPBIBHBIX (DYHKIHUIT, KOTOPBIM
MBI OYJIEM TOJIL30BATHCA: HENPEPLIGHAA HYHKUUA NPUHUMAEM, GCE NPOME-
HCYMOUHBIE 3HAMEHUA. DTO OZHAUALT, UTO €CJIU HA OTPe3Ke [a; b] MakcuMyM
U COOTBETCTBEHHO MUHUMYM PaBHBl B m A, To jyist 1060T0 3HAYMEHMST
C € [A; B] cymecrByer Takoe ¢ € [a;b], uro f(c) = C, u MHOXKeCTBOM
3HaveHuii y HenpepbiBHoi dyukimu f(x) Ha orpeske [a;b] Gyuer Bech o1-
pesok [A; B].

TIpumep 46 (ET'9, 2003, Ne C2). Ilpu Kakux 3HAYCHUIX P ypPABHEHHUE
2p

smmx

5cos2x + =-29

MMeeT perneHus ?

Pemenne. OJI3 jpannoro ypaBHeHus: umeeT By sin x # 0. JloMHOXKUM
Ha Sin T UCXOHOEe ypaBHEHUE:

5(1 —2sinz)sinz +2p = —29sinz <= p=>5sin’z — 17sinz.

ITocnemnee ypaBHeHne OyeT UMETh PENIEHHs] TOTJIA U TOJBKO TOTJIA,
Korzia p Oy/IeT IPpUHUMATD 3HaYeHUs U3 00/IACTH 3HAYEHU PYHKITUN

5sin® z — 17sin .
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Beeném HOByI0 mepemennyio t = sinx. Ha O/I3 nepemennas ¢ npuanmaer
suadenus t € [—1;0) U (0;1].
Haiiném obsracts 3natennit pyHKInn

f(t) =5t — 17t

ms t € [—1;0) U (0;1]. Bamernm, uro nannas yakuus neuérnas. Jleii-
crBuressHo, f(—t) = —f(t). CiegoBaTeabHO, JOCTATOYHO HANTH 00JIACTH
sHaveHnit jus nepemensoit ¢ € (0;1]. Jlokaxkem, 9T0 HA JAHHOM Yy9acT-
ke dbyakuus f(t) crporo MOHOTOHHA. PaccMOTPUM NPOU3BOAHYIO JAHHOI
byuxmun f/(t) = 15t — 17. Ha muoxectse (0; 1] cipaseiyimBo HepaBeHCT-
Bo f'(t) < 0, T.e. byuxnus MonoToHHO yObiBaer. Tak kak dyukuua f(t)
SIBJISIETCST ¥ MOHOTOHHOM, W HenmpephiBHOH, Ha maTepBate (0;1) oma mpn-
HUMaeT BCe IPOMEXKYTOUHbIE 3HaYeHUs OT MuHuMaJsbHoro f(1) = —12 no
makcumanbaoro f(0) = 0. CresoBaresbHO, MHOXKECTBO 3HAUeHUN (DyHK-
mun f(t) va t € (0;1] paBro [—12;0), a yunThiBasg HEYETHOCTH (DYHKIUH
f(t), MBI 3aK/IFO9aEM, YTO MHOXKECTBO €é 3HadeHuit Ha [—1;0) U (0; 1] paBHo
[—12;0) U (0; 12].
Orser. p € [—12;0) U (0;12].

IIpumep 47 (Bbicmasi mkosa 6usHeca (mosb), 2003, Ne8). Haiiaure
BCE 3HAYEHUS MAPAMETPA P, IPU KOTOPBIX yPABHEHUE

252° — 25(p — )2 + 4(p + 5)z = 0

“MeeT POBHO D PA3JIMYHBIX DENIeHHil, & CaMU PeNleHus], YIOPsI0IeHHbIe
II0 BO3PACTAHUIO, 00PA3YIOT apU(PMETHIECKYIO ITPOIPECCHIO.

Pemenne. Oynxuus f(z) = 252° — 25(p — 1)2® + 4(p + 5)x neudr-

Has. [eitcrBurensro, f(—x) = —f(z). Orciona 3amedaem, 94ro ecyiu o —
OTJIMYHBIA OT HyJIsl KODEHb YPABHEHUsl, TO —I( TOXKE SIBJISIETCH PEelleHueM
ypaBHeHust, Tak Kak f(—xzp) = — f(zg) = 0. Takum obpa3omM, KOpHU UMEIOT
BT

0, i.’L‘l, ixg.

Ho Tax Kak 1o ycJIOBHIO 3aJa4U PEIIeHUs, YIOPsIOUEeHHbIE IT0 BO3PACTa-
HUIO, 00pa3yioT apudMeTHIECKYIO IIPOrPECCUI0, KOPHU MOXKHO 3aIiCaTh B
BHJIE

0, +d, =+2d,

rzie d — PasHOCTb apUMMETHIECKOH IPOrPECCHHU. 3AIIHIIIEM ITOJINHOM IISTOM
crentenu ¢ KopHamu 0, +d, +2d u crapmumM Ko3p UITMEHTOM, PABHBIM 25:

25x(2% — d®) (2% —4d*) =0 <= 25x(z' —5d%2® +4d') =0 —
— 252° —5-25d%2% +4-25d% = 0.
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Tak Kak MHOrO4JIeHbI
250° — 5-25d%x3 +4-25d'%c  m 252° —25(p— 1)a® +4(p + 5)x

MMEIOT POBHO 5 OJIMHAKOBBIX KOPHEH M OJMHAKOBBIN cTapimmii Koadduim-

CHT IIPU CTCIICHU 335, 9TH MHOI'OYJICHBI TOXKJIE€CTBEHHO pPaBHBI. OTCIO,ZL&

{(p—1)=5d2, . {p—1>0,

p+5 = 25d* (p—1)2=p+5
—-12>0, —-12>0,
— p2 — p — p=4
p°—3p—4=0 p=-1p=4
OTBer. p = 4.

ITpumep 48 (daxyiavrer BMuK (aunpess), 2004, Ne6 (6)). IIpu Bcex
3HAYEHUAX ITAPAMETPA ¢ PEIIUTE YPABHEHHE

|z — 3| — (1 — 2a)z* + (3 — 4a)r + 6a — 4 =
= sin(|z — 3| + 6a — 4) — sin((1 — 2a)z? — (3 — 4a)z).
Pemmenune. YpasHeHNe 9KBUBAJEHTHO CJIEJIYIONIEMY:
|z — 3| + 6a —4 —sin(|x — 3| + 6a — 4) =
= (1 - 2a)2? — (3 — 4a)z —sin((1 — 2a)2? — (3 — 4a)z) <=
= flu) = f(v),
e u = |z — 3|+ 6a —4, v = (1 — 2a)z? — (3 — 4a)x, f(t) =t — sint.
Hcrnonbayst cTporyio MOHOTOHHOCTD dbyHKIuM f(t) (M. BBeIeHNE B JAHHBIIT
naparpad), oJrydaemMm
flu)=fv) = uw=v =
— (2a—1)2*—(4a—3)x +|r — 3| +6a—4=0.
Ocraércst pazobpaTh TpU CIIydast:
I. Iycrb a = 1/2. Torpa |z — 3| + 2 — 1 = 0.
II. ITycrs a # 1/2, 2 < 3. Torna
6a—1
2a—1
III. Ilycrs a # 1/2, x > 3. Torna
2_4(a71)x 6a -7 _
20 —1 2a -1

2 — 2+ 0.
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Pemas Januble ypaBHEHNS, HOJLYIa€M OTBET.
Orser. Ilpu a € (—o0;0) U [1/2; +00) pemennit Her;
npu a € (0; (3 — V/3)/4) asa pemenus: x = 1 +2+/a/(1 — 2a);
Hpna:(S—\/g)/élTpHpemeHHf{: r=2+4+V3uz=1=+v12;
npu a € ((3 —/3)/4;1/3) uernipe pemrenus:
xr=2(a—1)+v-8a2+12a—3)/(2a — 1), z =1+ 2y/a/(1 — 2a);
upu @ = 1/3 tpu pemenus: x = —1, x = 3, x = 5;
upu a € (1/3;1/2) npa pemennst: © = 1 —24/a/(1 — 2a),
z=(2(a—1)—v—8a%2+12a — 3)/(2a — 1).

Bagaua 257 (ET'9, 2003, NeC2). IIpu Kakux 3HAYEHUsIX P yDaBHEHUE

2q
COS T

—T7cos2x + =-37

MeeT DeIleHus !

Bagaga 258 (dakysnbrer nousosenenus (moib), 1990, Ne6). Permmnre
HEPABEHCTBO
logo(z +2) >1— .

Bamaua 259 (EI'9, 2002, NeC3). Ilpu kakux 3HAYEHUSX G CYyMMa
log, (cos® x + 1) + log,, (cos® = + 5)

paBHa 1 XOTs ObI IPU OJHOM 3HAYEHUU 7

Bagada 260 (Beiciias mkoJa 6usHeca (anpess), 2003, Ne6). Haitnure
BCE 3HAYEHUS MAPAMETPA @, IPU KOTOPHIX yPABHEHUE

252° + 25(a — 1)z —4(a — T)x =0

UMeeT POBHO O PA3JIMYHBIX PEIIEeHUil, & CAMU PeIleHUs, yIOpsI0YeHHbIe
110 BO3PACTaHUIO, 06pa3yIoT apudMeTHIECKYIO ITPOTPECCHIO.

Bagaga 261 (reosormueckuii dakyabrer (mosb), 2002, Ne 7). Ilpu
KaKHX 3HAYECHUAX [IapaMeTpa @ MePUMETD IIIOCKOI (DUryphl, 3aJaHHON Ha
KOOPJAMUHATHON IJIOCKOCTUA CUCTEMOIL

{y< V]-_‘r27

aly| < ||

Gostbime wen 4 + 2v/2 + /27
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Bagaga 262 (EI'D (gemo), 2005, NeC5). M3BecTHO, 9TO ypaBHEHHE
(2p+3)z®+(p+3)z+1=0

nMeeT XOTs ObI OJIMH KOpeHb. Haiigure Bce 3HaUYEHUS MapaMerpa p, [pu
KOTOPBIX YHMCJIO Pa3JIWYHBIX KOPHEH 3TOro ypaBHEHUS PABHO YUCIY Da3-
JIMYHBIX KOpHEll ypaBHeHNA

237—}—1_ 1
20—p Vz—3+3

Banmava 263 (dbumnonoruyeckuit dhakyasrer (anpess), 1987, Ne5). Pe-
[IATe HEPABEHCTBO

9 1+ logs(x + 6)
3z +2 x '
Bamaua 264 (xumuueckuii axyibrer, 1989, Ne5). Pemure ypaBuenue

(2u+1)- (24 Ve + 17 +3) +3z- (2+ V022 +3) =0,

Bagaga 265 (daxynsrer BMuK (anpess), 2005, Ne6 (6)). IIpu scex
3HAYMEHUSIX TTAPAMETPA 4 PEIUTEe yPaBHeHHe

91 —a)z® — (3 —6a)r +2 — 3a — |3z + 1| =
= cos (9(1 — a)x® +2 — 3a) — cos (|3z + 1| + (3 — 6a)x).
Bagada 266 (xumnueckuit pakyabrer, 1998, Ne6). Pemmre ypasaenune
log, (42 + 1) logs (42 + 4) + logs(4x + 2) log, (4x + 3) =
= 2log;(4x + 2)logs(dx + 4).

Bagaga 267 (dakyasrer BMuK (uross), 2001, Ne6). Oyuxuus f(z)
ompejiesieHa, BO3pacTaeT U OTPUIATEbHA Ha BCEHl IMCIOBOI mpsaMoit. Pe-
IIUTE HEPABEHCTBO

2f (2% — 20 — 112) + | f(2? — 22 — 112) — 3f(—22/32 — 27| =0
(3f(—22+/32 — 2z — 112) — 2f(—22/32 — 27))"

Samaua 268 (mexanuko-maremarmdeckuii dakynbrer (maii), 2003,
Ne6). Haiigure Bce 3HaYeHUs @, IIPU KAXKJIOM U3 KOTOPBIX HEPABEHCTBO

r—a—1
a+1—ax

nMeeT XOTs OBl 3 TEJIOYUCJICHHBIX DEIICHUA.

T —
logx 1— +1 O8x—1
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OrBerbl. 257. ¢ € [—15;0) U (0;15]. 258. = € (0;+00). 259. a € [5;12].
260. a = —2. 261. a € (—o0;1). 262. p=-3/2, p=—1. 263. z € (—2/3;0).
Ykazaumue. Boipasure orapudwm n pemmure nepasencrso. 264. —1/5. 265. Ilpu

a € (—00;0) U [1;+400) pemennii Her; npu a = 0 omuo perrenne x = 1/3;
mpu a € (0;(3 — +/3)/2) msa pemrenus: x = (1/3) - (1 £ \/2a/(1 — a)); upu

a = (3—+/3)/2 Tpu pemenus: r = —\/Lg, x = H:;l/ﬁ; npu a € ((3—+/3)/2;2/3)

B —ai\/m, x = (1/3) - (1 £ v/2a/(1 — a));

9eThIpe pelleHud: T = 3(1-a)

upu a = 2/3 tpu pemenusi: x = —1/3, x = £1; upu a € (2/3;1) nBa pemte-
aus: ¢ = (1/3) - (1 + /2a/(1 —a)), z = (—a + vV—2a% 4+ 6a — 3)/(3(1 — a)).
266. 1/4. 267.x € (—13 — +/57;8). 268. a € [~1;1/5). Ykazauue. IIpea-
craBbre HepaseHCTBO B Buje f(z) + f(z —1) > 0 u gokaxkuTe ¢ UCIOIB30BAHUEM
MOHOTOHHOCTH, 9TO Jjisl JII0OOT0 a U3 O6JACTH JIONMYCTHMBIX 3HAYEHUi Ha BCeit
006J1aCTH OIIpeIesIeHNsl & BBIIOJIHEHO Jib0 HepaseHcTso f(z) > 0, mubo f(z) < 0.

§1.19. 3amaum c wrepanuAMu

Paccvorpum ypaBaenune

FUFC. f(2)..) =2 (1.15)
——
n pa3
O‘IeBI/I,ZLHO7 9TO BCE€ KOPHU YpPaBHEHUA f(.]f) = I 4dBJIAIOTCA KOPHAMUA

ypaBuenus (1.15). JTelcTBUTEIBHO, €CIU JJIsd To CIPABEIJIUBO PABEHCTBO
f(zo) = g, 1O

UG f@o)..)) = FUFC f(f(xo))-..)) =
—1pa3

.= f(ajo) = X9-

|
g
—
%
/.\
~
—
I
(=}
S~—
=

|

n—1pa3s

VYpasuenust (1.15) u f(x) = x, BooOie roBopsi, He sKBuUBaJeHTHBI. OTHAKO
ecrm dyHKIms f(2) MOHOTOHHA (BO3pAcTaeT Wi yOBIBAET), TO yPABHEHHUSI
paBHOCHJIBHBI. [[j1s1 OKa3aTesbcTBa JAHHOTO YTBEPXKJAEHUA JIOCTATOYHO
JIOKA3aTh, YTO €CJIU T He sBJIseTCs KOpHeM ypasHenus f(x) = x, 1o xo He
spysercs KopaeM ypasrenus (1.15). Ilycrs s onpenesnéanoctu QyHKIUs
f(z) monoTonHO Bospacraer. Torna u3 onpeesenus Bo3pacraloneii QyHK-

i sierko serrekaet, wro gynkmun f(f(x)), f(f(f(2), f(f(f(f(2)))) n

T. 1. TO2KE BO3pacCTaIOIIHe. HOCKO.HLKy T He ABJIsIeTCd KOPpHEM YpPaBHCEHUA
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f(z) = x, mp1 umeem mbo f(xg) > xo, au60 f(29) < xo. Paccmorpum
cayqait f(xo) > xo:

FUC-f(@o)..n)
———

UG S(f(@o)) ) > (- flxo) .- )) =
——

———
n pas n—1pa3 n—1pa3
= f(f( .. f(f(x())) . )) > 0> f(l‘o) > xg.
n—2pa3s

Cayuait f(zo) < zp pasbupaercsa anagoruduo. Takum oOpa3oM, ImoKa3a-
HO, 4TO it MOHOTOHHON byukiuu f(z) ypasuenus f(z) = x u (1.15)
SKBUBAJICHTHBI.

IIpumep 49. VYkaxkure Bce 3HAUEHUS @, JJIsT KOTOPBIX ypPaBHEHNE

\/3@—1—\/3@4—2:5—952:21'—952

UMeeT peIlleHue.

Pemenne. Ilonoxum f(t) = v/3a + t. Torna ucxonuoe ypaBuenue 3a-
IIMIIIeM B BUJIE

f(f2x—a?) =20 —2* <= f(f(t)=t, t=2z—2°

Tak xax rpaduk bynxnmm g(z) = 2z—1r? — mapaboJia ¢ BepITHHOH B TOUKe

x = 1 1 MaKCUMyMOM, PaBHBIM 1, IJIsT TOTO YTOOBI 7Tt (PUKCHPOBAHHOTO
t CyIIeCTBOBAJIO XOTsI GBI OIHO peIlleHue & ypaBHeHHs t = 2z — x2, Heob-
XOJIUMO U JIOCTATOYHO BbIosiHeHus yeaopus t < 1. TTockonbKy QyHKImst
f(t) monoronHa, ypasaenue f(f(t)) = t paBHOCHABHO ypaBHeHuo f(t) = t.
PemaeMm nocneguee ypaBHeHUE:

{f(t)Zt . {\/3a+t:t,

<1 t<1
3a+t=1t>
’ t—1/2)2 = 1/4
—liso (t—1/2)% =3a+1/4,
t € [0;1]

t<1
=12 Bat 14,

ty €10;1].

Ho ¢ty = % +4/3a+ i npunaiexuT orpes3ky [0;1] npu a € [-1/12;0] u
- = % —4/3a+ %1 Toxke npunagexut orpe3ky [0;1] npu a € [—1/12;0].



134 Yacrp 1. OcHOBHBIE 33Ja91 U METOIbI UX PEIIeHUs]

Canenosaresnbro, pu a € [—1/12; 0] cymecTByeT 1o kpaitHeii Mepe 0JHO

rakoe 3Hadenue ¢ < 1, aro f(f(t)) = t. A s Kaxk70ro Takoro t cyiie-

CTByeT XOTsI ObI OJJHO TaKoe 3HAMEHHE T, uTo t = 2 — x2.

Otser. a € [-1/12;0).

Bamaua 269 (daxyabrer nmousosenenus, 1984, Ne 5). Vkaxkure Bce
3HAYEHUS a, IJI KOTOPBLIX YpaBHEHUE

\/a++vVa+sinxe =sinz

nMeeT pelnieHue.

Bagauga 270 (dakysabrer nousoseneHus, 1984, Ne 5). Vkaxwure Bce
3HAYEHUS @, JJIsi KOTOPBIX YpaBHEHUE

/ x? x?
\/5a+ 5a—x—z+x+170

Bagada 271 (MexaHuKO-MaTeMaTHdecKuii Qaxyabrer (YCTHBIN 9K3a-
Mmen), 1992). Pemure B ebIxX 9uCIaX ypaBHEHUE

\/x+\/x+\/x+...\/5:y.

1992 paza

UMeEeT pelIieHue.

Samaua 272 (baxyabrer nmousosenenus, 1984, Ne 5). Vkaxkure Bce
3HAYEHUs a, JIJIsi KOTOPBIX YPABHEHUE

\/1+a—|—\/a+2cos2x:cos2m

NMeEeT pelieHue.

OrBernl. 269. a € [-1/4;0]. 270.a € [-1/20;0]. 271.x2 = y = 0.
270. a € [-5/4; —1].
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§1.20. 3amauu c TpeboBaHUEM BBIIOJIHEHUS
(MJM HEBBINIOJIHEHWSI) HEPABEHCTBA
IJIsi BceX 3HAYEHUl ImapaMeTrpa

Brimosinenne ycoBus 3a7a4un 11 1106010 3Ha4YEHNs TapaMeTpa O3Ha-
JaeT ero BBINOJIHEHNE JIJIsi HEKOTOPOIro «yJI0OHOT0» 3HAYEHWs, T. €. OCHOB-
Has HAIa 33298 COCTOUT B HAXOXKJICHUH «YA0OHOr0» 3HAUEHUS IIapaMeT-
pa, KOTOPBI B JaJIbHENUIIIEM O3BOJIUT YKA3aTh PEIICHUA UCXOAHON 3a/1a9u.

IycTs B 3a0au€ TpeOyeTcs OUPEJEIUTh 3HAYeHs HapaMeTpa (i He-
CKOJIbKHX [IAPAMETPOB), IIPU KOTOPBIX ypaBHeHHEe (MM HEPABEHCTBO) BbI-
ITOJTHSIETCS TIPU BCEX JIOIMYCTUMBIX 3HAYEHHAX repeMentoit x. Ecrecrsemnto
[IOIIBITATHCH IIOJICTABUTH B HErO y/IOOHBIE 3HAYEHUS [I€PEMEHHON T, IIOJIy-
YUB IIPHU 9TOM He0OX0duMbLe YCIIOBUSI HA TIAPAMETDHI.

ITpumep 50 (ncuxonoruveckuit daxyiprer, 1978, Ned). Haiigure Ta-
KH€e a U b, IpU KOTOPBIX PABEHCTBO

sin(az +b) = asinz + b

BBITIOJIHACTCA JIJIdd BCEX .

Pemrenune. Iloacrasum 3unadvenust x = 0. [Ipu sTom mcxommnoe pasen-
CTBO TIpUMET BUJL Sinb = b. TO ypaBHEHNE UMEET €IUHCTBEHHOE DEIEHNE
b = 0. (Hoxasameavemeso. Ilycrs f(b) = b —sinb; f/(b) = 1 — cosb > 0.
IMosromy dyuknus f(b) Bospacraer. Ecim b = 0, To, ouesngno, f(b) =
= 0 —sin0 = 0. [Tosromy b = 0 — eIUHCTBEHHOE peIlleHuEe yPaBHEHUsI
b=sinbd.)

Nrak, neobxoaumoe ycaoBue — b = 0. Vccmeryemoe paBeHCTBO IPUHU-
maer Buz sin(ax) = asin z. [oxcrasiss x = 7/2, nosxyvaewm sin(an/2) = a,
nosromy |a| < 1. IIpu @ = +1, b = 0 paBencTBo, 04eBHUIHO, BepHO. TakkKe
ono BepHo u nipu a = 0, b = 0.

ITycrs 0 < |a| < 1. IToxcranoka & = 7/(2a) NpUBOAUT K PABEHCTBY

LT . 1 .m
sin— = asin — <= 1 =asin —
2 2a 2a’
KOTOpOe HeBO3MOKHO 1pu 0 < |a| < 1.
OtrBer. a =+1,6=0;a=0,b=0.

IIpumep 51 (daxyabrer nousoemenus (moss), 2000, Ne 7). Haii-
JATEe BCe 3HAUEHUS @, IPM KOTOPBIX IIPH JIIOOBIX 3HAUEHUSX Hapamerpa b
ypasHeHue |z — 2| 4+ b2z 4+ 1| = a uMeer xoTst GBI OHO pelleHHe.
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Pemenne. O6o3naunm
f(x) = |z — 2|+ 2b|x + 1/2].

Tora ncxoaHas 3aada MOXKET ObITH 3aIlMCAHA B CJIEAYIOIEM BHIE: Hal-
dume sce 3HAUEHUA G, NPU KOMOPHIT NPU AOOBIT 3HAYEHUAL NAPAMEMPQ
b ypasrenue f(x) = a umeem xoms 6o, 00HO pewenue.

B pmamHOoM ciiydae npu penieHun «yao0HbiMu» Oyayr b = +1/2. eii-
crBuTenbHO!, 1 b = 1/2 MBI MMeem

Fla) = o =2+ o+ 1/2) > 2~ 2) — (2 +1/2)] = 5/2

y=lz+1/2 Ny ,
\\\ // \\ /,/ y:|$—2|

N N ’
N7 N €z

—1/2" |0 2

Puc. 1.81. I'paduk f(z) = |z — 2|+ |z + 1/2|.

A nna b= —1/2 nonyaaem
flo)=lz =2 = |e+1/2] < |(z = 2) = (¢ +1/2)| = 5/2.

CuestoBaresibio, ypasaenue f(r) = a uMeeT peleHue s Joboro 3Hade-
HUSL TOJIGKO IpH @ = 5/2.
OrBer. a = 5/2.

Bamaua 273 (PXTY). Haiinure Bce 3HaueHus napaMeTpa @, Ipu Kazk-
JIOM H3 KOTOPBIX HEPABEHCTBO a2 — 2a oS & — sin® & + 2a > 2 BBIIOJIHSIETCS
JIISL BCEX .

Samaua 274 (bunosoruueckuit dbaxyssrer, 2005, Ne7 (7)). Tlpu kakux
LIeJIBIX @ HepaBeHCTBO 21og, /5 a—3+2xlog, /o a—x? < () BepHO Jist JIIO6OTO
3HadeHus 7

13neck mMbI ncnonb3osasm mepasenctsa |z — |y| < |z —y| < |z + |y|, =z, € R,
cMm. §1.2.
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Y
1’ \\ 7
f( ) \‘\ 5/2 //,
| N e
N Sy=le-2
—1/2 N T
o 12
y=—le+1/2] 7 |\
// \\ |
/// _5/2 \\\

Puc. 1.82. I'paduk f(z) = |z — 2| — |z + 1/2|.

Bagada 275 (skoHoMuuecKuii pakyabrer (OTieseHne TOJUTHIECKOH
skonomuu), 1978, Ne5). Haiijure Bce 3HaUeHMs HapaMeTPa @, IPU KaXKJIOM
13 KOTOPBIX HepaBeHCTBO a(4 — sinx)* — 3 + cos?z + a > 0 BemomHzACTCH
JUJI BCEX .

Bagauga 276 (MCAA, 1993, Ne6). Haiisure Bce 3HaYeHUs @, IPU KaxXK-
JIOM 13 KOTOPBIX HEPaBeHCTBO x2 + 2|z — a| > a? crpaBeymBo /15 Beex .

Bagaua 277 (dakymprer mousoenenus, 1998, Ne 6). Omnpenesnmre,
1) npu KaKuX 3HAYEHUSIX @ CYIIECTBYET TaKOe UUCJIO b, 9TO ypaBHEHHe

5cosz + sinx + cos(x —b) = a

UMeeT pelleHrsl; 2) IpU KAaKUX 3HAYEHUAX @ ITO yPABHEHUE UMEET PellleHust
npu J060M 3HadeHun b.

Bagaua 278 (reosmornveckuii dhakysabrer (nion), 1996, Ne8). Haitnure
BCe 3HAYECHUS [apaMeTpa b, IIPU KOTOPBIX Jyisl JIOOOro AefiCTBUTEILHOTO @
ypaBHEHUE

cos(a + ab + ax) + 4 cos a’x = 5b*

MMeeT XOTs ObI O/THO penieHue.

Bamaua 279 (dbakysnbrer rocyapCcTBeHHOro yipasienus (uroub), 2005,
Ne 6 (7)). Haiinure Bce 3HadYeHHs @, /I KOTOPBIX IIPH JIIOOOM IOJIOXKH-
TeJIbHOM b ypaBHeHUe

alogy/,_o4 =logy(l/z —2) —b

uMeeT XOTst Obl OJIHO pelreHne, MeHbInee 1/3.
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Bamaua 280 (MICAA, 1996, Ne6). Ilpu Kakux 3HAYEHUSAX G HEPABEH-
CTBO

sinx + v3coszx+a—5
log(24—-15)/5 ( 5 ) >0

BBITIOJTHAETCS [T BCEX .
Banaua 281 (daxynbrer nousosenenus (uwoib), 2000, Ne 7). Haiigure

BCE 3HAUEHUS [IapaMeTpa @, IPU KOTOPBIX IPHU JIHOOBIX 3HAYEHHUSX Hapa-
Metpa b ypasaenne b- |3z — 1|+ |z + 1| = a umeer X0Ts GBI ONHO pelICHHE.

Bagaua 282 (mcuxosormyeckuii dakyabrer, 1978, Ne 4). Haitsure
MHOXKECTBO Beex map [uces (a;b), s KaxKIo#l U3 KOTOPHIX IPHU BCEX &
CIIPaBEITIBO PABEHCTBO

a(cosz — 1) + b* = cos(az + b*) — 1.

Banava 283 (sxoHOMUUecKUil dakyIbTeT (OTAE/CHHUE HOJIUTHIECKOH
skonomun), 1977, Ne5). Haiigure Bce 3HaueHns HapaMeTpa @, IPU KaxKIOM
13 KOTOPBIX HepaBencTso 25y2 +1/100 > x — axy +y — 2522 BuImosmHsAeTcs
JUTst TIOOBIX Takux map (z;y), uro |z| = |y|.

Bagada 284 (dakyasrer dyHmaMeHTANIbHON MeaunmHbl (Mait), 2003,
Ne6). Haiimure Bce neficTBUTE/ILHBIC 3HAYEHUSI IAPAMETPA b, IPU KOTOPBIX
It Ji060i napsl guced (s;t) QyHKImMs

fz) =tz — s(b?> —4)a® + bz — 5 — 2
YJIOBJIETBODSIET XOTsi ObI OnHOMY 13 yeaosuii f(1) > =2, f(—1) < 2.

Bamaua 285 (dbaxynbrer QyHmaMeHTAILHOM MeunuHbl (Maii), 2003,
Ne6). Haiiure Bee JeiicTBUTe IbHbIE 3HAYEHNUST [IADAMETPA @, [IPH KOTOPBIX
He HaIETCs HU OJHON TakKoil mapel unces (u;v), 9To0bl dOyHKIUs

f(z) = va* + alau — 1)a® — 2u — 2
YJIOBJIETBODSLIA OJHOBpeMeHHO yesoBusiM f(—1) = —2u, f(1) < —2.

Bagada 286 (daxynsrer BMuK (urosb), 1990, Ne 6). Haitnure Bce
3HAYCHUA [IAPAMETPa, @, IPU KOTOPLIX JJIsl JIOOLIX 3HAUEHHIT apaMeTpa b
HEpPaBeHCTBO

T 10a + 3b + 31
1 (7) — )29 -9 1| <
08¢ 36 < 5 >z 9 9
36 10a 4 3b + 41
< logg (x> + <a+5+) 2% — (6b+2)x + 9b* + 156+ 3

AMeeT XOTs OBl OJIHO peIlIeHHE.
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Bagaga 287 (MexaHuko-MaTeMaTH4decKuii dakynprer (Moin), 1986,
Ne 5). Haiijure Bce 3HadYeHUs @, IPH KAyKJIOM M3 KOTODPBIX sl JIIO6Or0O
3HaYeHHd b cucreMa

br —y—az? =0,
(b—6)r+2by —4z =14

uMeeT 10 KpaitHeil Mepe oiHO pernenue (x;y; 2).

OrBerbl. 273. a € (—00;—2 — v/6) U (V/2;+00). 274.a =1, 2, 3, 4, 5,
6, 7. 275.a > 3/82. 276.|a| < 1. 277.1) a € [-v26 — 1;1/26 + 1], 2)
a € [-V26 +1;/26 —1]. 278.b = —1. 279.a > 0. 280.a € (15/2;8) U
U (12;400). 281. a = 4/3. 282. (a;b) = (0;0), (a;b) = (1;0). 283. a = 50.
284. b=2. 285. a = —1. 286. [—7/2;+00). 287. a € [-1/4;1/3]. Yka3auue.
Haiinure pemenne npu z = 0 u mpoBeauTe MaIbHEHINNN AHAINAS.

§1.21. I'eomeTpuveckue 3aaa4u
C 3JIEMEHTAaMU aJredpbl

IIpumep 52 (xumudeckuit dbakynbrer (uwoiab), 1999, Ne5). B cdepy
paJimyca /3 Brumcan mapaJuesenumes, oobéM Koroporo pasen 8. Haitnnre
IJIOMIA/Ib OJIHON IMOBEPXHOCTH IapaJlieIenuesa.

Pemtenne. Tak kax rpanm JaHHOTO MapasUIesIelUIe s — BIUCAH-
HBIE [TAPAJIIEIOTPAMMBI, OHU MOTYT OBITH TOJBKO IPSIMOYTOJIbHUKAMA. DTO
O3HAYAET, UTO TapasijiesIeluIe/ Ha CAMOM JieJie TPSIMOYTOJIbHBIN, EHTP
onucanHol cdepbl COBIIAJIAET € IEHTPOM apaJIIeIenIe/a, a €€ JuaMeTp
PAaBEH TJIABHOI JMaroHa/n HapaJiiesienune/ia.

Takum obpazom,

12 =a? + 0% + 2 > 3Va2b2c2 = 3(abc)?/® = 3-82/3 = 12,
TJIe NCIIOJIb30BAHO HEPABCHCTBO! MEKITY CpeJIHIM apr(pMETHYCCKAM 1 CPeJI-
HUM reomerpmdeckuM uncena a2, b2, ¢2. Ho HOCKONBKY 3HAK paBEHCTBA
MOKET JIOCTUTATBCA JIUIIb B TOM CJIy4ae, KOTIa a = b = ¢, Mbl IOJIy9aeM
a = b= c = 4. TakuMm o6pa3oM, ucKoMasl romans S = 6a? = 24.
OTBer. 24.

1 TokasarenscrBo mepasercTsa x° + y3 + 23 > 3zyz, z,y,2 > 0, e §1.11.
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ITpumep 53 (dusuueckuii dakyiasrer (mapr), 1997, Ne 8). B uerni-
péxyrosbaoit upamuge SABCD ocuoBanne ABCD — mupsiMOyTOJIbHUK,
SA =2 8B =3, 5C =4. Haiinure SD.

Pernenne. O6oznaunm amodemor gepes SA;, SBy, SCi, SD;. O6o-
3HaUUM b = AAl = ClD, d= AlB = CCl, a = BBl = DlA, Cc = BlC =
= DD;. Torua

AT a DQ» c C
Puc. 1.83.

a2+b2+h2:227

d2+a2+h2:32,

C2+d2+h2=42,

2+ 024+ h? =22
CKJIaﬂbIBaSI nepBoe ypaBHEHHE C TPETbUM, a BTOPOE€ C 9€TBEPTHIM, IIOJIYy-
qaeM

a? + b2+ +d?+2h% =22 442,
a2+ b2+ 2+ d% 4+ 212 = 32 4 22

— 22442=324+32 = =11

OrBer. V11.

Bamaua 288 (xumuueckuii daxyiabrer (maii), 1996, Ne 4). B rpe-
yroasuuke PQR cropona PQ ue Gosbine 9, cropona PR we Gosbiie 12.
Ilnomanp TpeyroabHuka He MeHbmie 54. Haiinure mjmHy ero meauansl,
IPOBEICHHON U3 BepmUHbI P.
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Banaua 289 (busuueckuii pakynbrer (Mapr), 1997, Ne8). B rpeyrosins-
noit mupamuye SK LM yron KLM upsimoit, SK =5, SL =6, SM =T7.
Haitnure paccrosiaue ot Bepmuabl S ;10 Takoit Touku N, uro KLMN —
IPSIMOYTOJIbHUK.

3amaua 290 (reorpaduueckuii daxyabrer (miosin), 1996, Ne 4 (5)).
Yrunr Tpeyrombauka ABC yIOBIETBOPSIIOT PABEHCTBY

cos® a4 cos?® 3 + cos® 4 = 1.

Haiimure miomans TpeyrobHUKA, €CIIN PAJINYChl BHIUCAHHONW M OIMMCAHHON
OKPY2KHOCTEl paBHDLL V3 1 3v/2 coorBercTBeHHO.

Bamaua 291 (xummueckuit dakynbrer (uoun), 1997, Ne5). Iliomanmb
tpeyrompauka ABC pasaa 10 cm?. Kaxoe mamMenblee 3HaMeHNe MOMKET
MPUHUMATDH JIJINHA OKPY>KHOCTHU, OMUCAHHON OKOJIO Tpeyrosbuuka ABC,
€CJIM U3BECTHO, YTO CEPEIMHBI BBICOT STOTO TPEYTOJIBHUKA JIEZKAT Ha OJTHOM
MIPSIMOiA?

Bagada 292 (xummuecknii daxynprer (uroun), 1999, Ne5). B cdepy
pajmyca 1 BIICAH mapasulesenniie;, 06béM KOTOPOro paseH 8v/3 /9. Haii-
JUTE ILUIOMAIE MOJHOI MOBEPXHOCTY NapaJlesIelnIIe Ia.

Samaua 293 (skonomuueckuii daxyiabrer (OTIENEHUE IKOHOMUKH )
(urosib), 2001, Ne 6 (7)). LlenTpnl JABeHaIATA HIADOB PABHBIX DPAIILYCOB
COBIIAJAIOT C CepeIUuHAME PEGEp MPABIIILHON MIECTHYTOILHON IIHPAMYIEL.
HaiimuTe BeJuumMHy /1ByTpPaHHOrO yIJia IIpU pebpe OCHOBAHUS IIHPAMULIDI,
ecJIi U3BECTHO, UTO I1ap, BIUCAHHLIN B MUpaMUJLy, KACAeTCsA BCeX JBeHa-
JIIATH JAHHBIX IIapOB.

OrBerbr. 288. 15/2. 289. /38. 290. 66 + 3. 291. 2710 cm. 292. 8.
293. arccos(6 — v/33).

§1.22. 3amaum ajiredpsl
C HUCIIOJIb3OBAaHUEM T'€OMEeTpUuU

IIpumep 54 (zaounast onmummuaga B MI'Y «ITokopu BopoGrEBbl TopbI»
2005, Ne8 (10)). Haiigure HaumeHblnee 3Ha9€HUE BbIPAKEHUST

Vi =92 +4+ Va2 + 42+ V/(y = 3) +9.
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Y
A(z;y) C(12,5)
5 dy ds
3¢ @
B(xz +3;3)
X
0 12
Puc. 1.84
y
C(12,5)
5 ds
d
3 > ~"B(36/5;3)
d1 A(21/5;7/4)
X
9] 12
Puc. 1.85

Pemtenne. /Jannblii npuMep MOXKHO PeNIaTh IPU HOMOIIHA TPOU3BOI-
HOI1, HO HamboJIee IPOCTOE PeIleHue cieayiee. JJocTaTouHO B3IJISTHY Th
Ha kaprudku (cMm. puc. 1.84, 1.85):

Iycrs dy = /22 +y?, da = /(y—3)249, d3 = v/(x—9)2+4, Touka
0(0;0) — magaino koopauuar. VIcxo/Hoe BbIpazkKeHHe eCTh CyMMa PACCTOs-
Huii Mex iy Tpems Toukamu A(z;y), B(x+3;3), C(12;5). HeiicrBuresbHo,

|0A| = /(. —0)2 + (y — 0)2 = dy,
AB|=\/(z+3—-2)>+(3-9)>=+(y—3)*>+9=da,
IBC|=+/(12—(z+3))2+(5-32=/(z—9)2+4=ds.

CirenoBare/bHO, HAUMEHBIIIEE 3HAYEHUE CyMMBbI paccTosHuil dy, da, d3 Oy-
JIET JOCTUTATHCS, eCau TOUKN A u B OKayKyTcsl Ha OJJHOM OTPE3Ke, COeIH-
ustomeM Touku O u C' (cm. puc. 1.85).

IIpoBepuM, 4TO TAKOE PACIIOJIOXKEHNE TOUEK BO3SMOXKHO. Y PaBHEHHUE IIPsi-
Moit, mpoxozsmeit vepes touku O u C umeer Bux x/12 = y/5, HO, 1O-
CKOJIbKY JaHHAs MPAMAag JI0JIKHA TPOXOIUTH depe3 Touky B(x + 3;3), Mbl
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IpUXoaIuM K CHUCTEMe

x/12 = y/5, x =21/5,
<~
(x+3)/12=3/5 y="T/4.
TaxuM 06pa3oM, HAMHU JIOKa3aHO, YTO PACHOJIOYKEHHe, KOTJa BCe TOYKH
HaXOJfATCA Ha OfHOM HpsaMoiil, BoaMoxkHo. ClleloBaTe/bHO, HauMeHbIIee

3HaueHHe BbIpakeHus /122 + 52 = 13,
Orger. 13.

IIpumep 55 (reosormveckuii dbakymnbrer (Mmait), 2003, Ne 7). Pemmre
CUCTeMY ypaBHEHHIA

21+z:32y\@7
Va2 +y2 +2 -2z -2y + /22 +y2 — 62+ 9 = /5.

Pemienune. lccnemyem Bropoe ypaBHeHHE. 3aIIAIIEM €r0 B BHUJIE
V= DT+ (= D2+ V@ =37 +yf = V5,

Jannoe ypaBHEHHE 03HAYAET, YTO CyMMa PACCTOSHHI OT TOUKH (T;Yy) 10
touex (1;1) u (3;0) pasua /5. Ho 0CKOJILKY PACCTOSHIE MEKLy TOUKAME
(1;1) u (3;0) Toxe pasHo /5, 310 03HAMAET, YTO TOUKA (2;%) JOKHA JTe-
JKaTh Ha OTpe3Ke, CoeumHsitoleM BepruHbl Tovek (1;1) u (3;0) cm. pucys-
ku. Vlon, ApyruMu cJioBaMu, JTOJIXKHO BBIIOJHATHCS ypaBHeHue y = (3—x)/2

Y

Puc. 1.86. di +ds > V5 Puc. 1.87. di +ds > V5

qutst & € [1; 3]. Takum o6pa3oM, UCXOHAsI CHCTeMa PABHOCUIIBHA CHCTEMe

217 = 32y4/2,
2y=3—=z, z¢€[L;3]

HOILCTaBI/IB 2y B IIEpBOE€ ypaBHEHUE, IIOJIy9aeM

2 — 163 —2)V2 = 2772 =3_1 «— 227724 p=3
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y o oy=(3-2)2

Puc. 1.88. dy +dy = /5

ockombky dynkmus 22~ 7/2 4+ 1 MonoToHHO BO3pacTalonas (Kak cyMMa
JIByX MOHOTOHHO BO3DACTAIOIINX ), KaXKJ0€ 3HAUYCHUE OHa IIPUHUMAECT POB-
HO ofuH pa3, cM. §1.18. ITosromy pemenue x = 5/2 €MHCTBEHHO.

OtBer. £ =5/2, y = 1/4.

IIpumep 56 (ncuxosorndeckuit daxkyabrer (uwoab), 1997, Ne 6 (6)).
Haiiure Bce 3HAMEHUST TAPAMETPOB @ U b, TPH KOTOPBIX CUCTEMa yPaBHe-
HUA

224+ 9% +5 =02+ 2z — 4y,
22 + (12 — 2a)z + y? = 2ay + 12a — 2a® — 27

umMeeT JBa perieHus (1;y1) U (2;Y2), YIOBIETBOPSIONIUE YCIOBUIO

T — Ty _ Y1+ Y2
Y2 — Y1 T1 + X2

Pemienne. Ilocieanee ycsioBue paBHOCHIBHO TOMY, 9TO JIBA PEIICHUST
JlexkaT Ha OKPY2KHOCTH ¢ eHTpoM B Touke (0;0), Tak Kak

T1— Ty _ Y1+ Y2

2 2 2 2
<~ z7+ =I5+ Y;.
Yo — U1 1 + o 1TV 2 T Ys

Boinenus nostabie KBaJIpaThI, MEPEIUINIEM HCXOIHYIO CUCTEMY B CJIEIYIO-
eM BHJIE:

(z -1+ (y+2)* =%,
(z+(6—a)*+(y—a)?*=0.

OTu ypaBHeHUs 3aJ]aI0T OKPY’KHOCTH ¢ neHTpaMu B Toukax O1(1;2) u
Os(a — 6;a). Takum obpasoM, KoopauHaTel ToueK My (21;y1) u Ma(x2; yo)
JIOJIZKHBI YJIOBJIETBOPSITH YPABHEHUSIM CPa3y TPEX OKPY?KHOCTEH.
PacemorpuM cHavasia OKpyKHOCTH ¢ neHTpaMu B Toukax O1(1; —2) u
0(0;0). Tax kaxk Mj;Ms — cepemunnbiii nepnenukyagap Kk 007, ToYKu
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Yy
3
_sa
02} Ms(x2;y2)
a—6 1
|
l
Ml(acl;yl) — Qe —— ‘ ‘b|
1
Puc. 1.89

O, N, O; nexar ua ommoil npsamoii (N — rouka nepecedenus M; My ¢
001), uepnienuKyasapaoi Kk My M. AHaAIOrMIHO, PACCMOTPEB OKPYKHO-
ctu ¢ nerrpamu B Tokax Oz(a — 6;a) u O(0;0), BoBoguM, 4T0 TOUKH O,
N, Os jiexkar Ha OIHON NPAMOii, eprueHIuKyJasipHoit Kk My Mo.

Takum obpazom, Touku O, O1, O J1ezKaT Ha OIHON IPIMOIi, ITPOXOIs-
meit uepes Touky N. Hamumenm ypasrenue mpsiMoit!', mpoxomsimeil uepes
Touky O1 u Oy

z—1 Y+ 2
a—6—-1 a+2
Ioxncrasigas B ypaBuenue upsimoit koopauaarsl Touku O(0;0), moaydaem

(-1)(a+2)=2(a—-7) <= 3a=12 <= a=4

OxkpyxxHuoctu ¢ rieaTpamu B Toukax 07 u O IepecekarTcs B IByX TOYKAX
TOTJIA ¥ TOJIBKO TOTJIA, KOTJA BBITOJTHSIIOTCS YCJIOBUSI

0109 — Ry < Ry < 0105 + Ro, — 0.0 — ‘b| <3<0102+|b‘.

Hockombky 0102 = /(14 2)2 + (=2 — 4)2 = /45, Mb1 IOy Taem
VA5 — b <3< VA5 +|b| < V45—3 < |b] < V45 +3.

LVpasrenue npsiMoit, TPOXO/sAIeil uepes JBe 3a1anube Touku (21,y1), (£2,Y2), 3a-
MTUCBIBAETCA B BUJIE

rT—x1 Y-y
T2 —T1  Y2—Y
B cilyvdae r2 = I1 ypaBHEHUE HpHMOﬁ uMeerT BUI r = X1, a B CJIydae Y2 = Y1 — BUI

Yy=uy1.
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OTBeT.a=4,\/4T5—3<|b|<\/4T5+3.

ITpumep 57 (Guosormueckuii dakynbrer u dakyaprer QyHIAMEH-
TasbHOM MeauimHbl, 1992, Ne5 (5)). Haitaure HanMmeHbliiee 3HadeHne Be-

JIMYUHBI
1 3a b
—_ . + ,
c \WV1—u2 V1-1¢2

rae a, b, ¢, t, U — TOJIOKUTETbHbIE UUCJIA, YIOBIETBOPSIOININE YCIOBUIM

at + bu < ¢,
a2—&—2bcu>b2—i—c27
o 1w’

b
2 —1

+ 2 < 2bcu.

Pemtenne. Tak kak 0 < u,t < 1, ymobHO crenarsh 3aMeHy
u=cosa, t=cosfl, «,03¢€(0;7/2).

Torma 3a/1a9a MEpPENUIIeTCS B CJIEAYIONEM BUIE.
Hailinure HamMenblllee 3HaYeHNE BEJIMYNHDI

1 b
W'< .?)a + . )7
¢ \sina sing

rje a, b, ¢ — mosoKuTesbHBIE Yucaa, a «, 3 € (0;7/2) ynoBiaerBopsaoT
YCJIOBUAM

acos B+ bcosa < ¢, 1.16)
a? > b? + ¢ — 2bccos o, (1.17)
,sin? a

b% + c® — 2bccosa < b

eyl (1.18)

Hokazkem, gto cymecrByer Tpeyroabauk ABC co croponHamu a, b, ¢ u
youramu «, 3. 3agaaum Tpeyroasauk ABC 1o ctopoHam b, ¢ u yrity Mex Ly
uuMu . Torga ocrasmuecs cropona BC' = ag u yron ZABC = 3y 3a1asbl
OJTHO3ZHATHO.

IMokazkem, uro 1pu 3aannbIx ycaosusx (1.16)—(1.18) cupasesyuso pa-
BEHCTBO a = ag, 0 = [p. [lokaxem cHauana, uro yroa By ocrpsiit. Ilycrs
yroJi 3y TyIOii WK IPSIMOYTOJIbHBIN, TOr I IIpoeKIust croporbl AC Ha cTo-
pory AB pasHa bcosa > ¢ (em. puc. 1.91), 9T0 HPOTUBOPEUUT YCIOBUIO
(1.16). CuenosaressHo, yrou [y octpsiii, T.e. Gy € (0;7/2). 113 Teopembl
KOCHHYCOB Jjis1 Tpeyrojibiuka ABC Haxomum

ag = b* + * — 2bccos . (1.19)



§1.22. 3ajaum anreOphl ¢ UCIOIB30BAHIEM T€OMETPUN 147

B

Bo

A b C

Puc. 1.90. Tpeyrosbuuk ABC

A b C

Puc. 1.91. Cuayuait tymnoro yria Sy

U3 ycsosus (1.17) menaem BbIBOI: a > ag. 13 TeopeMbl CHHYCOB Jjisi Tpe-
yroapuuka ABC nonydaem

Qo b
- = — =2R.
sina  sinfy
Orciona mnosrydaeM
.2 .2 .2
sin“a  sin” Gy sin” (3
ag:b2+02—2bccosa<b2-7- —— = (2)- — —

sin“ By sin® 8 sin” 3

— sin’f<sin?fy = B < fo.

B mocnemsem HepaBeHCTBE MBI BOCIOJIB30BAJIMCH TeM, 4TO yribl (3, (o
ocrpbie. Tenepn u3 dopmyist (1.16) u coornomenus ag cos fy +bcosa = ¢
(cymma npoekiuii cTopoH ag, b paBHa cTOpoHe ¢, cM. puc. 1.92) noaydaem

c<acosf+bcosa <agcosf+becosa < ageosfBy+ beosa =c.
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ag cos By B
A

A b C
Puc. 1.92. Tpeyroabuuk ABC

TTockosibKy ¢ = ¢, B KaXKJIOM Tlepexojie JOJKeH ObITh 3HAK PABEHCTBA,
T.e. 0 = By, a = ag. Takum 0O6pa3oM, MbI JOKA3AJH, YTO CYIIECTBYET TPE-
yrosibHuk ABC' co cropoHamu a, b, ¢ u yriamu «, (. Vcnonb3yst Teopemy
curycoB B Tpeyroabuuke ABC, nosyyaem

1 3a b 1 8R 1
W:~<, + = >:~(3~2R+2R)::4-, > 4.
¢ \sina sinpg c c sin~y
OrMmernm, 9To 3HaK pasencTBa W = 4 mocturaercs Juib B CIydae mpsi-
MOI'O YIUI& 7.
Orser. 4.

Bamaua 294 (3aounas onumnuaaa 8 MI'Y «Ilokopu Bopo6GbEBbl ropbr»
2005, Ne8 (10)). Haiiure HamMeHblllee 3HAYEHNE BBIPAYKEHMUS

Ve —6)2+36+ 22+ 42 +/(y—6)2+9.

Bagaga 295 (6uosornyeckuii dakyabrer (uonb), 2005, Ne6 (7)). Pe-
IUTEe CUCTEMY

Vo2 +y? — 20 — 22y + 122 = 2v/37 — /22 + 42 + 22 + 2y + 2,
log, .14+ log, 4=0.

Bamaua 296 (daxysasrer BMuK (urosn), 1996, Ne5). Permure cucremy

x? +y? — 14z — 10y + 58 = 0,
Vo2 +y2 — 162 — 12y + 100 + /22 + y2 + 4z — 20y + 104 = 2/29.
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Bagaga 297 (reonormueckuil daxyasrer (Mmait), 2003, Ne 7). Permnre
cucTemy

22—x:4y\/§’
Va2 +y2 +1 -2z + /22 +y% — 6z — 2y + 10 = /5.

Bagadga 298 (reorpaduyeckuii dbakyaprer (maii), 1999, Ne 5). Tlpu
KAKWX 3HAYECHUAX IapaMeTpa a CHCTEMa,

y?—Ra+1)y+a?+a—-2=0,
Ve —a?+y2+/(x—a?+(y—332=3

nmMeeT eJIJMHCTBEHHOE pemem&e?

Bagaga 299 (ncuxosorudeckuii dakyaprer (uroin), 1997, Ne 6 (6)).
Haiizmre Bce AefiCTBUTEIbHBIE 3HAYEHHSI TAPAMETPOB ¢ M b, IPU KOTOPBIX
cuCTeMa YpPaBHEHUN

22 +40 — a? = 4y — y? — 122,
22+ y? + (—2b — 8)x = 2by — 2b> — 8b

uMeeT 1Ba perneHust (21;y1) U (X2;Ys2), YAOBIETBOPSIONINE YCIOBUIO

Y1+Y2  T1+ 2

Tl — T2 Y2 — 1

Bamaua 300 (6uosormueckuii daxynabrer u daxyiabrer GyHIAMEH-
tasabHoi Meaummabl, 1992, Ne5 (5)). Haitaure Hanmenbliiee 3nadenne Be-
JIMIUHBI

1 4pJr q
r \u  J1-12)’

TIe p, g, Ty U, U — MOJIOXKUTEJIbHBIE YUCTIA, YAOBJICTBOPSIONINE YCIOBUIM

pv+qgvV1—uZ<r,
p? 4+ 2qrv/1 —u? > ¢® + 12,

2 2

1— 22—
2qr\/1—u2+q2~#27"2.

v2 —1

OtBernr. 294. 15, 295. z = —1/2, y = 2. 296. z = (217 — 5\/415)/29,
y = (180 + 2v/415)/29. 297.z = 3/2, y = 1/4. 298.a € [-2;1) U (1;4].
299. b= —1, /90 — 4 < |a| < /90 + 4. 300. 5.
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BapI/IaHTbI BCTYIIMTE/IbHBIX 9K3aMEHOB

§2.1. Bapuanter 2003 roma

BAPUAHT 2003 (MmapT), MEXaHUKO-MaTEMATHIECKUI
dakyabrer, 1.

3ama4va 1. HaiinuTe mepBbIit WIeH IEJOYNCIEHHON aprMeTHIecKOi
IIPOT'PECCUU, ¥ KOTOPOIl CyMMa MEePBBIX MIECTH WIEHOB OTIMIAETCS OT CyM-
MBI CJIEIYIONINX IIECTU JIEHOB MeHee deM Ha 450, a cymMMa IepBBIX MIATH
YJIEHOB IIPEBLIIIAET OoJiee UYeM Ha 5 CyMMYy JIIOOOro Apyroro Habopa pas-
JIMIHBIX TIJIEHOB 3TOH MPOrPECcCuu.

3ama4ya 2. Pemure HepaBeHCTBO

[ 427 — 1023 <3
——— < 2"
dr — a3 —3
3amada 3. Ha npomosmkenun 6uccekrpucbl AL Tpeyronbanka ABC
3a TouKy A B3siTa Takas rouka D, uro AD = 10u /BDC = /BAL = 60°.

Haiinure momans Tpeyronsunka ABC. Kakopa HanMeHbllas ILIOIIALbL
TpeyroiibauKa BDC npu TaHHBIX YCIOBUSX?

Bagaua 4. Haiure mwromaab Gurypsl, 3aJaHHON HA KOOPJAUHATHON
IIJIOCKOCTU CUCTEMOM

ly+logy x|+ |y +1—2""1 =2y — 2°7 1 + 1 + logy 2/,
| +ly+ 1+ |y — 1] =« + 2.

3agauga 5. Touka O pacnonoxkena B cedennun AA'C'C npsiMmoyrosb-
noro napasnenermnena ABCDA'B'C' D' pasmepom 2 X 6 X 9 Tak, 9T0

ZOAB+ ZOAD + ZOAA" = 180°.
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Cdepa ¢ menrpom B Touke O Kacaerca miuockocreit A’B'C', AA'B u ne
uMeeT obImux To4eK ¢ miockoctbio AA'D. Haiiure paccrosinue or TOYKU
O 10 3TOoil IJIOCKOCTH.

3ama4va 6. Haitnnre Bce 3HaUeHUs @, IpHU KaxKJIOM U3 KOTOPBIX pac-
CTOSTHHE MEXKJIy JIFOOBIMU JIBYMSI COCEJIHUMU KOPHSIMU yPABHEHUS

cos v cos 3x — sin 3acos x + 2sin 2aecos 2x = 3 sin o — cos 3x
T
He HPEBOCXOIUT .

Oteerbr. 1.54. 2.2 =0, z € [{/5/2;V/2]. 3.25V3, 75v/3. 4. 5 = 2.
5.3. 6.a=mn,n €.

BAPUAHT 2003 (mapT), MEXaHUKO-MaTE€MATHIECKUI
dakyabTerT, 2.

3anmayva 1. Haitiure mepBbIit 4jieH 1MEJOYNCTIEHHON aprudMeTHIeCKOM
[IPOTPECCUH, Y KOTOPOIl CyMMa IEPBBIX CEMU UJEHOB OTJIMYAETCS OT CyM-
MBI CJIEAYIOMNX ceMu 4jeHoB Menee yeMm Ha 400, a cymMma MEpBBIX IIECTH
WIEHOB IPEBLIMIAeT OoJjiee YeM Ha 3 CyMMy JIIOOOro Apyroro Habopa pas-
JIMYHBIX 9JIEHOB 9TOW MPOrPECCHH.

3agaua 2. PemuTe HepaBeHCTBO
5x7 — 3223 3
— <z
Sr—ad—4

Bagaua 3. [Lromanp Tpeyrosbauka ABC pasna 9. Ha npojosmkennn
ero buccektpucekl BL 3a Touky B B3siTa Takas Touka D, 9TO

LADC = LZABL = 45°.

KakoBa HanMeHbIIas II0Maab Tpeyroabanka ADC 1pu JaHHBIX YCIOBU-
ax’?

3anadva 4. Haiinure nomane Gurypsl, 3aaHHOR Ha KOODIMHATHOMN
IJIOCKOCTUA CHUCTEMOI

ly+3 =277 + |y + logy x| = [2°~! — 3+ log, 2,
e~ 1+ e — 3|+ |y =2 —v.
3agauda 5. Touka O pacnosnoxkena B cedenun BB’'D’'D npsiMmoyrosb-

noro napasienermnena ABCDA'B'C' D’ pasmepom 3 X 4 X 8 Tak, 9T0

ZOBA+ Z/0BC + ZOBB' = 180°.
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Cdepa ¢ nenrpom B Touke O kKacaercsa miockocreit A'B'C’, BB'C u ne
uMeeT OOIMUX TOYEK ¢ miIockocTbio BB’ A. Hailinure paccrognue oT TOYKU
O 10 3TOoil IJIOCKOCTH.

3ama4va 6. Haiinure Bce 3HAUEHUS @, TPH KayKJIOM U3 KOTOPBIX pac-
CTOSTHTE MEKIY JIIOOBIMH JIBYMsI COCEIHUMU KOPHAMUI YPABHEHUST

3cosasinx + sin o sin 3x = 2sin 2 cos 2z — sin 3x + cos 3«

HE ITPEBOCXOJINT % )

Oteernl. 1. 44. 2.z =0, x € [V/4; /32/5]. 3. 3v2,9(1+2). 4. S=2.
5.6. 6. a =7/24+7n, n €Z.

BAPUAHT 2003 (Mmait), MeXaHUKO-MaTeMaTUIEeCKUMA
dakyabrer, 1.

3ama4va 1. Pemure HepaBeHCTBO

1 1 1
< .
|7 — logs 3| + |4 —logg 922| ~ |logg 81z|

3ama4ya 2. Pemmure ypaBHenme

cosg . \/5cos(2x—7r) + 8sin (a:—l— g) —5—|—sing -vV2cosz = 0.

3agaua 3. B tpeyrospauke ABC ¢ yrmom /B = 50° u cTopoHOi
BC = 3 ma Boicore BH B3gTa Takasg Touka D, uro ZADC = 130° n
AD = /3. Haiinure yroa mexy npsambivu AD u BC' |, a taxxe ZCBH.

3anmadva 4. Yucia p u ¢ momoOpaHbl TaK, 9TO ypaBHEHUE
21+:D _|_p+ qzlfx — 0

“MeeT POBHO JBa PA3JIMIHBIX KOPHH, a UX cymMma pasHa 4. Haiiaure mpo-
U3BeJIeHNe BCeX Pa3/IMYHBbIX KOPHEll ypaBHEHUdA

(z% — 5z — 300)(2? — pr — q) = 0.

Bagaua 5. [Mupamuma SABCD c 6okoBbimu pebpamu AS = BS =
= CS = 2 Brucana B cdepy pajmyca % Jluaus mepecedeHust IJIOCKO-
creit ASD u BSC kacaercsi cdepbl. Haiimure o0beM IUpaMuibl, €C/Iu
AB=BC =3,
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3amayva 6. Haitnure Bce 3nadeHus a, mpu KaxKJI0M U3 KOTOPBIX HEpa-
BEHCTBO

log, =~ % 4

og, —— +log,
1 —ax =1y

UMeeT XOTs ObI 3 IeJIOUUC/ICHHBIX PeNIeHUsI.

Oteerbl. 1. 0 <z < 1,2 # 37 % 2. a =n/2+mn, a = — arccos (2/5)+2nk,
n,k € Z. 3. 90°, 20°. 4. 4800. 5. 96\[/125 6. -1<a<1/5.

BAPUAHT 2003 (maii), MeXaHUKO-MaTeMaTUIeCKUMi
dakyabrert, 2.
3agada 1. Pemure HepaBeHCTBO

1 1 1
< .
4 log, 1622] | |7 —log, 22| * Jlog, 87]

3ama4ya 2. Pemmure ypaBnenme

sin% \/cosx+c055 \/5cos(2m+7r) — 5+ 9sin (ac—i— g) =0.
3amadva 3. B rtpeyrossauke ABC ¢ yriiom ZA = 40° u cropoHnoii
AB = /3 na Beicore AH B3sita Takas touka D, uro /BDC = 140° u
CD = 1. Haitnure yron mexy npsasmbivu AB u CD | a takxke ZABC.

Baﬂ,aqa 4. Yucia pugq HO,ZLO6paHbI TaK, 9TO ypaBHEHUE
32+m +p — q32—z

nMeeT POBHO JIBa Pa3JIMYHBIX KOPHA, a UX CyMMa paBHa 2. HaﬁﬂI/ITe 1Ipo-
u3Be/ieHre BCeX pa3JINIHbIX KOpHefI YpaBHEHUSA

(2% — 10z — 3000)(2* — px + q) = 0.

Bagaua 5. [Mupamuma SABCD c 60okoBbiMu pebpamu BS = CS =
= DS = 4 prnmcana B cdepy paamyca 5 JIunus mepecevdeHust IJI0CKO-

creit ASD n BSC kacaercst cdepbl. Haiijure ob6beM IUpaMubl, €CJIH
BC=CD =

3aga4a 6. Haﬁ;mTe BCe 3HAYEHUS a4, IPU KaXKJIOM U3 KOTOPLIX Hepa-
BEHCTBO 1
T+ a—
_— >

T+ a
log +1gx1 T

az +1
nMeeT XOTsI Obl 4 IIeJIOUYNCTIEHHBIX PelTeHHs.

OtBernl. 1. 0 <z < 1,z # 1/8. 2. o = 7/2+4mn, a = — arccos \/4/5+27k,
n.k € Z. 3. 90°, 80°. 4. 27000. 5. 576/3/125. 6. —1/6 < a < 1.
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BAPUVAHT 2003 (utosb), MEXaHUKO-MATEMATUIECKUIA
dakyabreT, 1.

3amada 1. Pemure HepaBeHCTBO

Vi 4+ +/ \/ 4 —/
_ r+4+ x+3+4. T+ x+3<9m-
Vitd—Vz+3 Vitd+yVzt3

3agaua 2. Pemnre ypaBuenue

|510gz 122 xlog5x 4 614| = 636 — 510g1 122 x10g5x.

3aga4ya 3. Ilepsolit 4wireH KOHEIHON T€OMETPUIECKON TPOTPECCHH C Tie-
JIOYUCJIEHHBIM 3HAMEHATEIEM MEHBIIE II0CIeHEr0, HO He Oosree veM Ha 17,
a CyMMa ee UJEHOB CO BTOPOrO MO Tmocjeauuit He Menbie 26. Hailimure
3HaMCHATE/b IPOTrPECCUN.

3amada 4. Yepes pepmunbl A u B Tpeyronbanka ABC npoeesena
OKPY2KHOCTb, Kacawmasics npsimoit BC, a gepe3 Bepmunbl B u C' — apy-
rast OKpyKHOCTb, Kacaromasics npsamoit AB. [Ipomoskenne obimeit Xop/ bt
BD »tux okpy:kHOCcTell mepecekaer orpe3ok AC B Touke E, a mpojoJi-
»keHne xopiabsl AD ofHO# OKPYKHOCTH MEpeceKaeT JIPYIyI0 OKPYXKHOCTh
B Touke F'. Haiinmure ornomenne AF : EC, ecsiiu AB = 5 u BC = 9.
Cpasuure mionaau Tpeyroasuukos ABC u ABF.

3amadva 5. Haiinure Bce 3HaUEHUs @, TPU KAXKJIOM U3 KOTOPBIX ypaB-
HeHUue

sin arccos(bz) = a + arcsinsin(7x — 3)

nMeeT eIJUHCTBEHHOE PEIIeHUe.

3amaua 6. Bricora AH terpasapa ABC D nepecekaercs ¢ €ro BbICO-
Toit BE, HO He JIe?KUT B OJTHOHN TIJIOCKOCTH HU € OJTHON M3 APYTHUX €r0 BHICOT.
Ha orpeske HE = 4 B3sara Touka O, paBHOyJAJI€eHHAsI OT TpaHeil TeTpa-
y/1pa, obpasyioriast AByrpaHubsii yroa B 30° npu pedbpe C'D = 5. Haitaure
ILIOIIA/b CEYEHUsI TeTPa’yIpa, [POXOIsInero depe3 Touky O U siBJISIIOIIE-
roCsl MPSIMOYTOJIBHUKOM.

OtBernbr. 1. —3. 2. 1/25. 3. 2. 4. 25 : 81, onuHakoBbL. 5. o = m—3++/74/5,
T—3-7/5<a<7m—3+7/5 6.10(2—V3).
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BAPUVAHT 2003 (utosb), MEXaHUKO-MATEMATUIECKUIA
dakyabreTt, 2.

3amada 1. Pemure HepaBeHCTBO

Vr—2—+vxr—-3 Vr—2++vr—3
4'\/m+m+3 N B RS

3agaua 2. Pemnre ypaBuenue

|x10g2 T _ 2logz 126 507' =517 — xlOgQ r _ 210gz 126.

3aga4ya 3. Ilepsolit 4wireH KOHEIHON T€OMETPUIECKON TPOTPECCHH C Tie-
JIOYUCJIEHHBIM 3HAMEHATEIEM MEHBIIE II0CIeHEr0, HO He Oosree yeM Ha 15,
a CyMMa ee UJEHOB CO BTOPOrO MO mocjeauuit He Menbire 23. Hailimure
3HAMCHATE/b IPOTrPECCUN.

3amada 4. Yepes Touky A obmieit xopapl BC' IByX IepeceKaronuxcst
OKPYKHOCTEH MpOBeJIeHa IpsiMasi, MEPECEKAIONIas OKPYKHOCTU B TAKUX
Toukax D n E COOTBETCTBEHHO, UTO mpsaMasag B KacaeTcs OIHON OKpyK-
Hoctu, a npsmast BE — npyroii. [Ipomoskenne xopast C'D ofHON OKpY K-
HOCTHU II€peceKaeT JPYryio OKPY:KHOCTh B Touke F. Haiinure oTHONIeHne
BD : BE, eciu AD = 8 u AE = 2. CpaBHure ILJIONQU TPEYrOJbHUKOB
BDE u BDF.

3amadva 5. Haiinure Bce 3HaUEHUs @, TPU KAXKJIOM U3 KOTOPBIX ypaB-
HeHUue

arccos cos (5x +4) — a = cos arcsin (6x)

nMeeT eIJMHCTBEHHOE PEIIeHMe.

3amaua 6. Bricora AH terpasapa ABC D nepecekaercs ¢ €ro BbICO-
Toit BE, HO He JIe?KUT B OJTHOHN TIJIOCKOCTH HU € OJTHON M3 APYTHUX €r0 BHICOT.
Ha orpeske HE = 3 B3sara Touka O, paBHOyJaJIEHHAsI OT TPaHeil TeTpa-
3/1pa, obpa3yioriast JByrpaHubii yroa B 45° npu pedbpe C'D = 4. Haitaure
ILIOIIA/b CEYEHUsI TeTPa’yIpa, [POXOIsInero depe3 Touky O U siBJISIIOIIE-
roCsl MPSIMOYTOJIBHUKOM.

OrBerbr. 1. 3. 2.1/8. 3. 2. 4. 2: 1, ogquHakoBel. 5. 21 —4 —5/6 < a <
<27 —4+5/6, a =21 —4++61/6. 6. 6(2 —/2).
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BAPUAHT 2003, mexaHuKOo-MaTeMaTudeckuii pakyJIbTeT,
3a/jauM yCTHOTO 3K3aMeHa.

3anmava 1. YucnoBas QyHKIMS st JOOBIX JIECTBATEBHBIX UHUCET
T, Y YIOBJIETBOPSIET PABEHCTBY

f(@+y) = f(z) + f(y) + 80xy.
Haiimure f(4/5), ecim f(1/4) = 2.

3amaya 2. Haitnure Tpoiiky HATYpPaJbHBIX YUCET T, Y, Z, YAOBIETBO-

psommux ypaprenmio za®t! = ya® ! — a xax npu a = 71+T V13 ok u npu
a= _I_T V13 Komeumo i MHOKECTBO TAKIX Tpoek?
3 2
— —n+11
Bamaua 3. JI1g KaKux MeJILIX 1 BLIpaXKeHne non [bontllh HIpHHI-

5n2—4n—1
MaeT [EeJOYUCIEHHbIE 3HAYCHUS !

Bagaua 4. Ha okpyxxuoctu ¢ mearpom O u pajguycoM 4 oTMedeHbI
rouku A u B, npudem LAOB = 60°. 9T0ii OKPY>KHOCTU KACAIOTCS BHY-
TPEHHUM 00pa30M J[Be JPYrue OKPYKHOCTH: IepBasi B To4ke A, Bropas B
Touke B. /IBe mocyieiHre OKPYKHOCTU KACAIOTCs JAPYT JIpyra B Touke X.
Kakyro THIIO 3aM0THSIOT BCe BO3MOXKHBIE TIoJIoKeHust Toukn X 7 Haiiau-
Te JJIMHY 9TON JIMHUAM.

OtBernt. 1. 24. 2. =3,y =2 = 1; mwer. 3. n =0,—5. 4. Menbmas myra
AB (6e3 KOHIIOB) OKpY?KHOCTH, Kacatommeiics cropon yrina ZAOB B Toukax A u

B; 87/(3V3) .

BAPUAHT 2003 (anpesns), (pakyabTeT BBIYMCIUTEIBHOMN
MaTeMaTUuKU U KubepHeTnkwu, 1.

Bagaua 1. CymMMa TepBBIX TPUIIATH 9IEHOB M€OMETPUYIECKON IPO-
Ipeccuu ¢ HeHyJIeBbIM IIE€PBBIM YJICHOM M HEHYJIeBbIM 3HaMeHaTesIeM DaBHa
VJABOEHHO! CyMMe ee TEPBBIX JlecaTu wieHoB. HaiiauTe 3HamMeHaTe/ b 3TOH
IIPOTPECCUN.

Bapgada 2. B pasrobenpennom tpeyroasauke ABC (AB = BC) or-
HOIIIEHWE PACCTOSTHUIA OT IEHTPA BIMCAHHONW B 9TOT TPEYTOJBHUK OKPYK-
moctu 70 BepmuH yrioB B u C coorBercrBenHo pasuo k. Haiinure yriet
rpeyroibauKa ABC. KakoBbl Bo3MoKHbBIE 3HaYeHUsT k7

3ama4va 3. Haiinnre Bce perrenus cucTeMbl HEPABEHCTB

V—=sinz < Vcos a3 + sin 2,

™ s
Z< I+§’<2ﬂ'
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3amaya 4. B npamoyromasnom mapasienenuneae K LM N Ky L My N,
CpeJul BCEX CEYeHMil, MPOXOJAIX 4Yepe3 Touku L, N U IPOM3BOJIBHYIO
Touky A, nexamyro Ha pebpe L1 K7, BeIOMpaercsi cedeHre HaMMEHbIIei
mwroma . Hafianre nuaroram 9TOro Ce9eHns, €CJIM U3BECTHO, ITO

KKl = a, KlNl =b u LKl =d.

3agaya 5. Haitnnre Bce 3HaUeHns mapaMeTpa a, IpHU KarXKJIOM U3 KO-
TOPBIX CUCTEMa
2 2 2 2 2 .
231 +2y“+8x—4y+8 + 221 +4y+5 < 33.9% +y —‘,—4.1-‘,—47

22 4+y? -8 +8y=a

“MeeT XOTsI OBl OJTHO PeIleHne, HO CPEJU ITUX PEIleHuil HeT yIOBIeTBOPSI-
omux ycjaosuio x + y = 0.

3aga4ya 6. Pemure nepaBeHcTBO

arcsin (sin x) + 3 arccos (cosz) > 3z — 18.

Orserbl. 1.¢=—1;+ Y/ (V5-1)/2. 2. ZA=/C =a, /B =17 —2q,
/21—
rae a = 2arcsin %; E >0 3.{-57/2} U{3n/2} U (—7/4;0] U

. 5_1 dB2—a®)(a2—b? 2
U —97r/4—arcsm\(/§ ;—271} 4. /b2 + 32, \/a2+b2+—( (a?‘KbQ)Q )

5. a € (44 — 242,44 + 24/2). 6. (—oo; @] U [87 — 18; 18 — 37].

BAPUAHT 2003 (anpesns), (pakyabTeT BBIYNCIUTEIHBHOMN
MaTeMaTUKU U KuGepHeTnku, 2.

3anmadva 1. Haiinure 3HaMeHATE/H P€OMETPUIECKOI IPOrpeccuu ¢ He-
HYJIEBBIM IIEPBBIM YJIEHOM U HEHYJIEBBIM 3HaMeEHaTeJIeM, eCJIU Y Hee CyMMa
IIEPBBIX BOCEMHAIIIATH YIEHOB PaBHA YUATEPEHHOU CyMMe ee IePBBIX IIle-
CTHU 4JIEHOB.

Bagaua 2. B npsmoyrosbaoM Tpeyrosbanke ABC ¢ npsvbiM yriom C
OTHOIIIEHUE PACCTOSTHUI OT [EHTPA BIUCAHHOHN B 9TOT TPEYTOJIBHUK OKPY K-
HOCTH JI0 BepinuH yrioB A u B cooTBeTcTBeHHO paBHO n. Haiinure yribt
rpeyrosbanka ABC. KakoBbl BO3MOXKHbBIE 3HAYeHUST 1.7

3amaya 3. Haitnnre Bce perrenus cucTeMbl HEPABEHCTB

V—cosz < V/sinz® + cosz2,

%<|x—7r|<27r.
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3agaya 4. B npawmoit npusme K LM N K1 L1 M7 Ny ocuoBanne K LM N
— IPsIMOYTOJIBHUK C HepaBHbIMU cropoHamMu LK = a u LM = b. Yepes
auaroHasb K1 M npusMbl IPOBEIEHA IJIOCKOCTD, IepeceKaronas 60KOBbIE
pebpa LL, u N N7 coorBercTBeHHO B TouKax A m B Takum o6pa3om, 4To
ILIOIIAAb CEeUeHNs IIPU3Mbl MUHUMAaJIbHA. 3BectHo, uro AB = d. Haligure
YIJIbI HAKJIOHA IPSIMBIX, COAEPKAIIUX JUArOHAJM CEYEHUs], C ILIOCKOCTHIO
OCHOBaHUSI.

3ama4va 5. Haiinure Bce 3HaYeHUsT IapaMeTpa a, IPHU KaXKIOM U3 KO-
TOPBIX CUCTEMA,

{72I2+2y2+13m+10y+13 + 7z+2y78 < 344 . 79:2er2+7x+6y+17

224+ y?—182—12y=a

“MeeT XOTsI OBl OJTHO PEeIeHne, HO CPEJU ITUX PEIIeHUil HeT yIOBIeTBOPSI-
IOIMUX yCJIOBUIO 27 = 3y.

3aga4ya 6. Pemmure nepaBeHCTBO

2 arcsin (sin ) 4 arccos (cosz) > —x — 3.

Orserbr. 1. {-1;+£1{/(V17T—1)/2}. 2. ZA = o, /B = %f o, rme

1 mo3m\[or ln 122
n\/§+1’n>0' 3. {W}U{37T}U[2, 4>U[2, 7~ — arcsin 72 }

4. arccos ((vVa? + b?)/d); arctg <\/(a2 +b2)(d? —a? —b?) - \anTQ\) 5.a €

€ (92 — 8V/13;92 + 8/13). 6. [—% - 3771-;—7r—|— %] U [—%;+oo).

a = 2arctg

BAPUWAHT 2003 (uronsb), pakyIbTeT BHIYUCINTEILHON
MaTeMaTuKu M KuGepHeTUKM (OTIeseHNe CIeuaincToB), 1.

3aga4ya 1. Pemure nepaBeHCTBO

6
log/3—« > —1.
Og(32 ) (:E—i—l)

3apgaua 2. Pemnre ypasuenne v/sinx - sin 3z = cosx.

3agaya 3. Haiinnre MHOXKECTBO 3HAYEHUT PYHKITAN

y=+vVax2-3r+2—x.




§2.1. BapuanTer 2003 roma 159

3agaua 4. B npaBmibHyIo YeThIpexyroybayio nmupamuiy SA BCD srm-
cana cdepa pamyca 2v/6. Yepes Touky KacaHmst 3T0ii cepbl ¢ GOKOBOil
rpasbio S AB mapaJsuiesibHO npsiMoii A B IpoBejieHa ceKyIias IJIOCKOCTh P,
MIPOXOJISIas depe3 OJmKaiinryio K Bepimuae S TouKy cdepsbl. 3BecTHO
aro AB = 12/2. Haiinure momayib cedenns TIPAMEIL IIOCKOCTHIO P.

3amadva 5. Haiijure Bce 3HaUeHUsT TapaMeTpa (v, IPU KaXKJIOM U3 KO-
TOPBIX CHUCTEMa HEPABEHCTB

4 2 < 2a—-3
5.28TY —9.4Y > 54
umMeeT pellreHue.

Bagaua 6. [dan napasmrenorpamm ABC D, y kotoporo AB = 3, AD =
=3+ 1u /Z/BAD = 60°. Ha cropone AB B3sra Takas Touka K, 410
AK : KB =2:1. Yepes Touky K mnapajneabao AD mpoBejieHa IpsiMasi.
Ha sToit npsimoit BHyTpHU mapaJiejorpaMma BelOpaHa Todka L, a Ha CTO-
pore AD BroiOpana BbiOpana Touka M tak, uro AM = K L. Ilpsaymeie BM
u C'L nepecekaiorcs B Touke N. Haiigure Besmauny yria BKN.

Orsersr. 1. (1;~1)U[2;3). 2. {+X+2rk k € Z}. 3. [—2;—%)U[—1;+oo).
4.27V/3. 5. a € (%;—l—oo). 6. ™ — arccos (ﬁ%ﬁ) = %

BAPUAHT 2003 (utosb), (pakyJabTeT BbIYUCIUTEIHLHOMN
MaTeMaTuKu U KubepHeTuKH (OT/eIeHne CIEeUaInCTOB), 2.

3agaya 1. Permure nepaBeHCTBO

2
o5 (1) >

3ama4ya 2. Pemmure ypaBHenme

vsin 3z - cosx = sin (x+ %)

Banmaga 3. Haiisure MHOMKECTBO 3HavYeHnil byHKIMN
y=z—va*+xz—2.

3amada 4. B npasuwibHOl YeTbipexyroJibHoil mupamuge SABC D nju-
Ha BBICOTHI, OIYIIEHHON 13 BepruHbl S Ha ocHoBanue ABC D, pasra 6v/2.
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Yepes Touky KacaHus ¢ GOKOBOI rpaHbio SAB BIHCAHHOTO B 3Ty IHpa-
MUy Mapa MapaJuiebHo IpsaMoit AB mpoBeseHa CeKyIas MI0CKOCTb P,
[IPOXOJISAIIAs Yepe3 OIMKANIIyIo K BepimHe S TOUKy Inapa. VI3BecTHO 4TO
AB = 4//6. Haiiiure mioma b ceveHnst TUPaMuIibl IIJIOCKOCTbIO P.

3amada 5. Haiijure Bce 3HaUYeHus napameTpa (3, IPUA KaXKJIO0M U3 KO-
TOPBIX CUCTEMA HEPABEHCTE

o raty o 246-115
257 — 57V < S5,

3-5%TY —4.25Y > 8
UMeEEeT penieHue.

3amadva 6. lan napasienorpavmm KLMN, y koroporo KL =6, KN =
=vV6++vV2u ZLKN = 45°. Ha croporne K L B3gara Takasg Touka A, 4TO
KA : AL =1 : 2. Yepes touky A napajutensno LM mnpoBenena mpsiMas,
Ha KOTOPO# BHYTpHM TapaJiiesorpamMmva BbiOpana Touka B. Ha cropome
K N Boibpana BbiOpana touka C tak, uro KC = AB. Ilpsymbie LC u AB
nepecekatorcs B Touke D. Haitaure Bemmaunny yrora LAD.

Oreernr. 1. (1/4;1/3) U [2;+00). 2. {n/8 4+ 2nk;57/8 + 2mn; k,n € Z}.
3. (—o00;—2] U (1/2;1]. 4. 9v3. 5. B € (2/3;4+00). 6. 5m/12.

BAPUAHT 2003 (urouib), pakyJbTeT BbIYUCIUTEIHHON

MareMaTuky u kuGepHeruku (oraeneHue 6akaaaBpos), 1.

3agaua 1. Pemmre mepasenctso 3|z + 2| — 4]z + 1| < 2.

3ama4va 2. Pemure HepaBeHCTBO

lo i < -1
(=) \ 30 +4) S0

3amadva 3. Pemure ypaBaenue /— cos T - cos 3x = — sin x.

3amaya 4. Ilpu Bcex 3HadeHUSX MapaMeTpa ¢ pelmuTe ypaBHEHNe
4% 4+ ¢- 25" =3 - 10”.
3amadva 5. Haiigure MHOXKeCTBO 3HaYeHMT DYyHKIAN

y=vVz2+5r+4—umx.

3amada 6. Bokooe pebpo S A mpaBUIIBHOIN YeTHIPEXYTOJbHON Upa-
vt SABCD pasno 4v/5. Yepes Touky Kacamns ¢ 60koBoii rpanbio SAB
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BIIMCAHHOW B 3Ty HUpaMuy chepsl mapaJjuiejibHo npsaMoit AB mnposejeHa
CEeKYTIast INIOCKOCTD P, TPOXO/ISINast depe3 OIIKANIIYIo K BepiiuHe S TO9-
Ky cepni. zBectHO, uto AB = 8. Haiiure nj10ma/ib Ce4eHus TUPAMUIBI
ILIOCKOCTBIO P.

Bagaua 7. Han napastenorpamm ABCD, y kotoporo AB =5, AD =
=234+ 2u ZBAD = 30°. Ha cropone AB B3siTa Takas Touka K, 4To
AK : KB = 4: 1. Yepes touky K napaJjuiesbuo AD npoBeieHa IpsMasi.
Ha sTo0it npsimoit BHYyTpHU mapaJiejorpaMma BeIOpaHa Todka L, a Ha CTO-
pore AD BriOpana BbiOpana Touka M tak, uro AM = K L. Ilpsaymsie BM
u C'L nepecekaiorcs B Touke N. Haiigure Besmmauny yrina BKN.

Orsersr. 1. [-8/7;0]. 2. (—4/3; —=1)U[0;1/2). 3. {57/4+2nk; Tr/4+27n;

k,n € Z}. 4. Ecmm ¢ < 0, To x = log2/53+— V29_40; ecim 0 < ¢ < %, TO
T = log2/5 3Ev9—de '29_46; ecym ¢ = %, To T = logy /5 %; ecy ¢ > %, TO pEIIeHni HeT.

5. [1;5/2) U [4; +00). 6. 64/3. 7. 5m/12.

BAPUAHT 2003 (utosb), (pakyJabTeT BbIYUCINTEILHON
MaTreMaTuku u KubGepHetuku (oTaeneHue 6akaiaBpos), 2.

Bagaga 1. Pemmre nepasencrso 5|z — 2| — 2|z — 31| > 1.

3amada 2. Pemure HepaBeHCTBO

2

3amadya 3. Pemure ypaBHeHnue

A . ™
vsinz - cos 3x = — sin (x— Z) .

3anada 4. [lpu Bcex 3HaUeHUSAX TapaMeTpa d PenuTe ypaBHEHNE
47 +d - 49" =4 - 147,
3anmadva 5. Haiinure MHOXKECTBO 3HaUYeHMT DyHKIAN

y=x—Va2-2x—3.

3amada 6. B npasuibHOI yeTbipexyroJibHON nupamuiasl SA BCD aro-
dema paBHA 44/2. Yepes Touky KacaHusi ¢ O0KOBOil rpanbio SAB Bumcan-
HOTO B 3Ty MUPAMU/LY IIAapa IapaJiesIbHO IpsMoit A B nmpoBejieHa ceKyast
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ILJIOCKOCTDH P, IIPOXOIsIas depe3 OJIUKaMINyo K BepliuHe S TOYKY Ila-
pa. Nssecrro, uro AB = 4+/2. Haiiaure momaip cevdeHns IupaMubl
ILJIOCKOCTBIO P.

3anmadva 7. lan napassenorpamym KLMN, y koroporo KL = 8, KN =
=3v2+ V6 u ZLKN = 45°. Ha cropone K L B3sita Takas Touka A, 410
KA : AL = 3 : 1. Yepes Ttouky A mapasutespao LM 1poBesieHa mpsiMast,
Ha KOTOPOW BHYTpHU HapaJuiesiorpaMma BbiOpana Touka B. Ha cropowne
K N Boibpana BeiOpana Touka C Tak, uro KC = AB. Ilpambie LC u AB
nepecekarorcs B Touke D. Haiiaure Bemuuuny yria LAD.

OrBernbr. 1. [1; 1—77] 2. (%, %) U [6;+00). 3. {% + 2nk; 13% + 27n;
k,n € Z}. 4. Ecmn d < 0, To © = logy /7(2 + V4 —d); ecin 0 < d < 4, 10
x = logy,(2£v4 — d); ecrm d = 4, T0o x = log, /; 2; ecsm d > 4, To pemenuit HeT.

5. (—o0;—1)U (1;3). 6. 3v3. 7. T2

BAPUAHT 2003 (maprt), ¢dpusuueckuii dakysibrer, 1.
3aga4ya 1. Pemure ypaBnenue
cos3x — 2sin2x — cosx —sinz — 1 =0.
3ama4va 2. Pemure HepaBeHCTBO

7logs (2 + x)® < 8logy (—x +1)7 - log, 2.

3amada 3. Pemiure HepaBeHCTBO

(4* —2.9° —3)logyz — 3 =43

— 4%,

3amaua 4. B pasuobenpennom rpeyrosnbauke ABC (AB = BC) AC =
= 44/3, paauyc BrmcanHON OKpy KHOCTH paseH 3. [Ipsvas AE mepecekaer
BeICOTY BD B TOuKe F, a BOHCAHHYIO OKPYXKHOCTb — B Toukax M m N
(M sexknr mexxny A u E), ED = 2. Haiinure EN.

3agaua 5. Pemure cucremy

17 12
222 + 3y + 322 —2y

6 n 34 _3
3x2 —2y 222+ 3y

3,

7 m300pa3uTe Ha KOOPAUHATHON 110ckocTr Oy ee pereHus.
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Bagaga 6. ILromaas Tpeyroipanka pasna 6y/6, ero nepumerp pasen
18, paccTosiHne OT IleHTPa BINCAHHOM OKPYKHOCTH JI0 OJIHON U3 BEPIINH

paBHO 2—%42 Haitmnre HamMeHBITYI0 CTOPOHY TPEYTOJIbHUKA.

3amava 7. g KaxKI0ro JOIMyCTUMOTO 3HAYEHUsI @ B yPABHEHUN

VityVa—z=a

1) maiiuTe YMCIO PA3JIMYHBIX DEIleHUil ypaBHeHUs, 2) HaiiuTe 3TU pe-
IIeHUS.

Bapada 8. B npasuwibHOil Tpeyrosbroil ipusme ABCA; B1Cy (AA ||
|IBB:1||CCy), o6bem KoTOpOil paBeH 4, IPOBEJEHO CEYeHHE ILIOCKOCTHIO
AC, B. B nmpamuy CyAA By B suucan map. Haifigure 1) niomazap cede-
uust ACY B; 2) paguyc cdepbl, OIMCAHHON OKOJIO JAHHON HPU3MBIL.

Oreernl. 1. —7/2 + 2mn, (=1)"™'7/12 + /2, n € Z. 2.z < -2,
—2<r<—1/2. 3.0< < 1/2; z >log, 3. 4. (1+/33)/2. 5. (=2;3), (2;3).
6. 5. 7. Eciu a = 0, To equncrBennoe pemienne x = 0; ecam 0 < a < 1, T0o pe-
menmit wer; ecom 1 < a < 2%/3, 10 npa pemenns z = (a +v/2ya — a2)2/4; eciu

a= 22/3, TO €JIMHCTBEHHOE peIlleHne T = 272/3; ecau a > 22/37 TO pellleHui HeT.

8. 5v/3/3, 24/6/3.

BAPUAHT 2003 (maprt), ¢dbusuveckuii pakyibrer, 2.
3agada 1. Pemure ypaBnenne
sin3z — 2sin2z +sinx +cosz — 1 = 0.
3aga4ya 2. Pemure nepaBeHCTBO
6log, (34 2)° > 5log, (1 — z)° - log, 2.
3amada 3. Pemure HEpaBeHCTBO

(9% — 2351 _T)logaa +7>3% —2.9%%

Bagaga 4. B pasno6okyio tpaneruio ABCD (BC|AD) Buucana ok-
PYKHOCTB, Kacarorasicst cropon BC u AD B toukax E u F' coorBercTBeH-
1o, AD = 2\/7, EF = 4. Ilpamast DM nepecekaer orpe3ok FF B Touke
M, a BrucanHyI0 OKpyKHOCTb — B Toukax K u L (K sexur mexay D u
M), FM : ME = 3. Haiigure K M.
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3ama4ya 5. Pemure cucremy

42 23
5y2 —2x 22 +5x
46 14

=3

2y2 + bx + 5y? — 2z

u m300pasuTe Ha KOOPAMHATHON 1tockoctu Oxy ee perreHus.

3anmada 6. Ilepumerp Tpeyrospauka paser 20, miIomaab ero paBHA
10v/2, 0Tpe30K GHCCEKTPUCH OT OIHO M3 BEPIIMH 0 NEHTPA BIHCAHHON
OKpY’KHOCTH paseH /3. Haiiure HAHGOIBIIYIO CTOPOHY TPEYIOIbLHHUKA.

3amava 7. [ljaa KaxKI0ro JOIMyCTUMOTO 3HAYEHUs @ B yPABHEHUH

\/\/%—m—Qa—l—\/E:O

Hafiure 1) 9MCII0 PA3IMYHBIX DellleHn i ypaBHEeHUs ; 2) 9TU pPelleHusl.

Bazmaua 8. B npasumibHoil Tpeyrosbuoii npusme K LM Ky Ly My (K K|
||ILL1|| M M) nposeneno cedenne miockoctbio K Ly M. Ilnomans 6okoBoii
IpaHM [IPU3MbI paBHA %g B mupamuny Ly K K1 My M Buucan map. Hait-
nure 1) 06beM JaHHON IpU3MBL; 2) paauyc cepbl, OHUCAHHON OKOJIO JIAH-

HOII IPU3MBI.

Oreerbr. 1. (—1)""'7/12 4+ /2, 2nn, n € Z. 2. -1 <z <1,z > 1.
3.0<z<logy7; 2> 3. 4. 3++57/4. 5. (3;-2), (3;2). 6. 9. 7. Eciim a =0,
To enuHCcTBeHHOE pemenne = 0; ecsiu 0 < a < 1/2, To pemenuii Her; eciu

1/2<a< 2713 10 nBa pemenns T = (2(1 +V2v2a — 4a2)2/4; ecrm a = 271/3,

TO €JIMHCTBEHHOE PEIeHnue T = 2_2/3; ecrm a > 2713

21/6/3.

, TO perteHuii Her. 8. 4,

BAPUWAHT 2003 (mait), ¢dpusudeckuii dpaxkysbrer, 1.

Banmava 1. Pemure ypasuenue 2sin(6 cosx - cos 2z — 3cos3z) = 1.

3amaya 2. Pemure cucremy ypaBHEHHI

9% . 72 = 27,
59 . 47+1 = 32,

3anaua 3. Pemwnre HEepaBeHCTBO [log5(x2 — 5z + 6)] o logy 5.
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3amaya 4. B rpeyronbauke K LM nanbt cropoust: KL =m, LM =k,
MK = 1. Buccekrpucel KA u M B nepecekarorcs B Touke O, JuaroHasu
gerbipexyrojibanka AOBL nepecekatorcs B Touke C. Haiinure BC : C' A.

Bagaua 5. Pemure nepasenctso V1222 + 422 + 1+ |22% + 72| > 9

Bagaua 6. OkpyKHOCTH poxoauT 4depes Bepiuay yria ABC u or-
CeKaeT Ha ero cropoHax pasuble orpesku BA u BC, ZABC = «. Jpyras
OKPYKHOCTB KacaeTcst oTpe3koB BA u BC' B Troukax M u N cOOTBETCTBEH-
HO, & TaK¥Ke Kacaercs nmepBoii okpyxkuocru. Haiimure M N : AC.

Bagaya 7. g KaxXK7a0r0 JOMYCTUMOTO 3HAYEHUST @ PEIATE HEPABEH-

CTBO
V7 —log, 2% > (log, z)(1 — 2log,| a).

Banaua 8. Cdepa kacaercs mirockoctu ocHoBauuss A BC' npaBHIBHOMN
rpeyroJibHON mmpamuibl SABC B Touke C, a Tak:Ke Kacaercsi DOKOBOIO
pebpa SA B Touke M, SM : MA =1 : 2, AB = a. Haiinure pamauyc
cdepol.

OrBersl. 1. + arccos (7/18)+2mn, + arccos (57/18)+27n, n € Z. 2. (%;0).

3.z < 25f<x<23<x<5+f,x>74lli?5;r —4; x> %

6. (1 +sin(a/2))" L 7. Ecm0<a<l,m0d®<z<1l z>1ecma>1, 10
0<z<1,1<z<a’ 8. 2a/3/23.

BAPUWAHT 2003 (mait), dpusuueckuii paxkysnbrer, 2.
3agaua 1. Pemnre ypaBHenue

2cos(8sin3x - cos2x —4sinbzr) + 1 = 0.

3agaua 2. Pemnre cucremy ypaBHEHU

42972 .13% = 64,
53¢ . 9% = 81.
Banmaua 3. Pemmnre nepasenctso [logy(z? + Tz + 12)] e logsg 2

Bagaua 4. B tpeyronbauke ABC naunbl croponst: AB = ¢, BC = a,
CA =b. Buccekrpuca AM mnepecekaer 6uccekrpucy BN B Touke K. Ot-
pesku M N u CK nepecexkatorcst B touke L. Haitnure ML : LN.

Bamaua 5. Pemmure nepasencrso 7 — 222 — Tx| < V4 — 822 + 28z.
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3amaua 6. Oxouio pauoGepennoro rpeyrosbunka KLM (KL = LM)
ommcaHa OKpykHOCTh, /K LM = [3. JIpyrast OKpy>KHOCTb KacaeTcsl CTO-
por KL u LM B Toukax A u B cOOTBETCTBEHHO, & TAKKEe KaCaeTCsl IepBoii
okpyxkuoctu. Haiigure oraomenue mwiomayu AALB x mwromamau AK LM.

Bamava 7. g KaxK0ro JOIyCTUMOTO 3HadYeHus b pernre HepaBeH-
CTBO
7+ log, 2 + (logy |z])(1 + 21og, b) > 0.

3amaua 8. B npasBwibHoil Tpeyrosbnoit tupamuge SKLM (S — Bep-
nmua) KL = b. Cdepa kacaercs miockocru ocuoBanus K LM tupa-
MuIbl B Touke L, a Takxke Kacaercs GokoBoro pebpa SK B Touke A,
SA: AK = 2: 1. Haitaure pajguyc cdepsbl.

OrBernr. 1. (—1)" arcsin (%) + 7, (—=1)""! arcsin (%) +mn, n € Z.

2. (0;%). 3.2 < —11; *75\/5 <@ < -4 -3<z< #g;a: > 4.

a. &5, 2<e<3 6. (1+sin(8/2) % 7. BEem 0<b<1l,100<z<lu
l<az<b®ecmb>1,mrob?<zr<luzx>1 8. (5b/2)-+/3/26.

BAPUAHT 2003 (uronb), dpusuueckuii pakysprer, 1.

Baga4ua 1. Pemmre ypasuenue tg? z — 6 cos 2z = 6.
Bagaga 2. Pemmure mepasenctso |22 + 3x| + 2% — 2 > 0.
Banmaua 3. Pemmure nepasenctso logys (5% — 1) - logs (5272 — 25) < 4.

Bagada 4. B tpanemuu KLMN (LM|KN) touka A — cepenuna
orpeska M N, LA — 6uccexkrpuca /K LM, cpenusis nunus pasaa /b,
KA = 4. Haitnure LA.

3agaua 5. Pemure cucremy ypaBHEHU

VT =9 [o+ 2y,
x(rz+4y — 2) +y(dy + 2) = 41.

3anada 6. B tpeyrompuuke K LM pamuyc OMUCAHHON OKPYKHOCTH
paBen R, /K = «, Touka O — IEHTp OKPYKHOCTH, BIHCAHHOW B 9TOT
tpeyrobHEK. [Ipsimast KO mnepecekaer OKPYKHOCTb, OIMUCAHHYIO OKOJIO
AKLM, B rouke N. Haitmure ON.

Bamava 7. s KaxKJI0ro 3HaAYEHUs ¢ PEIIuTe HEPABEHCTBO

2. 2120=1 _9p 4

0.
22— (a—2)x —2a -
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3agaua 8. B mupamune SLMN nmawmsr pebpa: LM = 5, MN = 9,
NL = 10. Cdepa pajmyca —5— Kacaercsi mI0CKocTu ocHoBanust LM N

4v14

7 GOKOBBIX pebep nmupaMubl. TOYKN KacaHus JIEJIAT 9TH pedpa B PABHBIX
OTHOIIIEHUSIX, CAUTas OT Bepimuubl S. Haiiinre obbeM TupaMusbl.

2

OTBernr. 1. :I:% +mn,n € Z. 2. x < -3, > % 3. log; 626 — 4 <

<z <logs26. 4.2, 5.2 =5y =12 = %,y:_%, 6. gRsin(%)_

7. EC.}II/ICL:%,TOCE<*2I/I%<(L’<1,£E>1;6CHHCL<*2,TO$<GH$>*2;

ecnna:fZ,Tox<721/1:E>72;ecm/172<a<%,a>%,Tom<72mx>a.

1125
8. 594 -

BAPUAHT 2003 (urtosin), dusudeckuii dpakynbrer, 2.

Bagaua 1. Pemmre ypasnenne 2 cos 2z + 2tg?z = 5.

Basaua 2. Pemmre mepasenctso |22 — 4z + 22 — % <0.

Bagaua 3. Pemmure mepasenctso log, (27 — 4) - log, (2711 — 8) < 6.

Bagada 4. B rtpaneruu BCDE (CD || BE) touka M — cepenuna
orpeska BC, EM — 6uccektpuca ZDEB, EM = 4, CD + BE = 5.
Haiinure DM.

3apaua 5. Pemwre cucremy ypasneHuit

o =2y = 11— VT ¥,
x(r—2)+y(dy — 4o — 2) = 17.

Bagaua 6. Touka O — HEHTP BIUCAHHOU OKPY?KHOCTU TPEYTOJbLHUKA
BCD, £C = B. llpamas C'O nepecekaeT OKPYKHOCTh, OMMCAHHYIO OKOJIO
ABCD, B touke A, OA = a. Haiimure pajuyc OKpy>KHOCTH, OINUCAHHON
okosi0 ABCD.

Bamaya 7. Jljns KaxKJI0ro 3HaAYEHUs ¢ PEIIuTe HEPABEHCTBO

22 4lt=al gy 4 g
22+ (4—a)r—4a

> 0.

3amada 8. B nupamuge SABC nanbr pebpa: AB = 7, BC = 8§,
CA = 9. Chepa paauyca 5 Kacaercst 60KoBbIX pebep SA, SB u SC

e
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B Toukax F, F' u G, a Tak:Ke Kacaercs IJIOCKOCTH OCHOBaHMsA. [110cKOCTD
EFG napajutenbha miockoctu ABC. Haiijure o6beM nupamMuib.

OrBernl. 1. :I:%Jﬂm,neZ. 2. f%lgmg%. 3. log, 65—4 < x < log, 12.
4. 3. 5.x:13,y=3;x:%,y=? 6. —%—~. 7.Eemna = 1, 1o
QSil’l(g)
x<—4,%1<m<2,x>2;ecm/1a<—4,T0m<a1/1x>—4;ecm/1a:—4,
To:c<—4n:c>—4;ecnn—4<a<%l,a>%1,T0x<—4Hx>a.
63
8.7.

BAPUVAHT 2003 (mait), xumudyeckuii pakymnprer, 1.

3ama4va 1. Haitnnre Bce 3HavMennst mapaMeTpa a, IPU KOTOPHIX YPaB-
nerne az® + (a+ 1)z + 1 = 0 UMeeT eUHCTBEHHOE peIeHye.

3aga4ya 2. Pemure nepaBeHCTBO
x-logsx + 12> logsx-logy 3+ x - logs 2.

3ama4ya 3. Pemmure ypasnenne

(x+1)m (x—2)m

Sm4x2—4x+2 7C084x2—4x+2'

3agaua 4. B rpeyrombHoit mupamuie ABC D uzBecTHBI JJIMHBI pEOEp:
AD =3cm,CD = 5cwm, aTakxke yrus: LZABD = Z/CBD = /BAC = 7/2;
KpoMe Toro, yroa Mmexiay rpansmu ABC u ADC pasen 7/12. Haiijure
00bEM ITUPAMUJIHI.

Bagaga 5. Haiijure Bce mapbl NesbIx duces (T; y), yI0BIeTBOPSIIOIINe
cucTeMe HepaBEHCTB
y3 — 32 — 4y + 18z — 26 > 0,
Y} 4+ a2 — 4y —8x +14 < 0.
Bagaua 6. B naruyronsauk ABCDFE Buucana OKpy:KHOCTb, P —
TOYKA KacaHWsi 9TOH OKpy:kHOCTH co croponoit BC. Haiiaure mymny or-

peska BP, eciiu U3BECTHO, YTO JJIMHBI BCEX CTOPOH ISITUYIOJIbHUKA €CTh
nesibie uncia, AB=1u CD = 3.

Orsernl. 1. ¢ =0, a = 1. 2. (0;log, 3]U[2;4+00). 3. x =1,z = (1£+/5)/2,
z = (5++/5)/10. 4. 3/2. 5. (3;0), (3;2), (3; —2). 6. 1/2.
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BAPUAHT 2003 (maii), xumudyeckuii pakynabrer, 2.

3aga4ya 1. Haitnure Bce 3Hadenusa mapamerpa b, Ipu KOTOPBHIX ypPaB-
nerne (b+ 1)z% + (b+ 2)z + 1 = 0 uMeeT eJIMHCTBEHHOE PeleHue.

3ama4ya 2. Pemure HEpaBeHCTBO
x-logox +1 2 logyx - logs 2+ x - log, 3.

3ama4ya 3. Pemure ypaBHnenue

(z+2)7 (x—1)m
= cos .
422 + 42 + 2 422 + 42 + 2

sin

3amada 4. B rpeyronbshoit nupamuie EFGH u3BecTHBI J1jnHbI PEGEp:
|EH| =4 cMm, |GH| =5 cM, a takxke yras: ZEFH = /GFH = /ZFEG =
= 7/2; kpome Toro, yroa Mmexiay rpausmu EFG uw EHG pasen w/4.
Haiimure 06bEM TUpaMUIbI.

Bamaua 5. Haiizure Bce napsl nebix quces (;y), yA0BJIETBODSIONIUE
CHCTEMe HEPABEHCTB

y3 — 322 — 9y + 24x — 47 > 0,
y3 + 2% — 9y — 10z + 23 < 0.

3amaya 6. B naruyronsauk FGHT E Buucasa OKpy>KHOCTb, A — TOY-
Ka KacaHUsl 9TON OKpyKHOCTH co cTopoHoit GH. Haiinure niuny orpeska
|GA|, eciin U3BECTHO, YTO JUIMHBI BCEX CTOPOH IISITHYTOJIbHUKA €CTh IeJIble
qucna, |[FG| =1u |HT| = 4.

OrBernl. 1. b= —1,b=0. 2. (0;log;2]U[3;+0). 3. £ =0,z = #57
x= %5. 4. 4. 5. (4;0), (43), (4;-3). 6. 1/2.

BAPUAHT 2003 (utonb), xumudeckuii pakyabreT, (paKyIbTeT
HayK O MarepuaJjiax, 1.

3anadva 1. Haiinure Bce 3HaYMeHUsS mapaMeTpa ¢, IPU KOTOPBIX MHO-
2KECTBO peIIeHnl HepaBeHCTBa

a

>0
T—a

COZIEPXKUT TOUKY & = 1.
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3ama4ya 2. Pemure ypaBHnenue
cos? 8z + sin® x = 2sin® z - cos? 8z.
3amadva 3. Pemure HEpaBeHCTBO
log 5. .5(2 — |z — 1]) > log 5(2z — 2?).

3amada 4. Pemure ypaBHeHue

<1+¢%>-(1+¢%)-(M+m):8.

Bagaua 5. Yersipéxyronbauk ABC' D Bumcan B OKpyKHOCTD. 13Bect-
Ho, yto AC 1 BD. Haiinure nymuy |BC|, eciu paccrosiHue OT IEHTPa
OKpPY>KHOCTH JI0 cTOpoHbI AD pasrO 2.

3agaya 6. [lpu Kakux 3HAUEHNUIX TapaMeTpa a CUCTEMA

(. +22)2 + (y + V2t)? = 25 + 2a+/25 — a2,
22 4 y? = a2,

22+ 12=(25—a?)/2
MMeeT XOTst ObI OJJHO DellleHne.

Orsernl. 1. a € (0;1). 2. 7/2+ 7wk, k€ Z. 3. x € (0;2). 4. x =0. 5. 4.
6. a € [-5;5].

BAPUVAHT 2003 (utosb), xumudeckuii dpakyiibreT, HakyJIbTeT
HayK O MaTepuajiax, 2.

3aga4ya 1. Haitnure Bce 3mavenus mapamerpa b, Ipu KOTOPBIX MHO-
2KECTBO PElLICHUII HepaBEeHCTBa

b

0
x+b<

CONEPKUT TOUKY & = 2.

3agaua 2. Pemnre ypaBHenue

cos? 8z + cos? z = 2cos? x - cos? 8z.
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3agaya 3. Pemmure nepaBeHCTBO
logﬁ+\/§(2 —|z|) > logm(l — xz).

3agaua 4. Pemunre ypaBHenue

(o) re ) e

Bagaua 5. Yersipéxyroapuuk K LM N Brnucan B OKpy:KHOCTH. lua-
roraymm derbipéxyronpauka K M u LN nepnennukysspubsl. Halimure pac-
CTOZIHUE OT TEHTPa OKpyzKHOCcTU 10 croporbl KN, ecou |LM| = 4.

3ama4va 6. [Ipu kakux 3HaYeHUSAX mapaMeTpa b cucreMa
(z+v32)2+ (y — V312 =36 +2-b- /36 — b2,
22 4 y? = b2,
22 412 = (36 — b?)/3
nmMeeT XOTd 6]31 O/THO penieHue.

OrBernr. 1. b € (—=2;0). 2., n € Z. 3.z € (—1;1). 4.2 =0. 5. 2.
6. a € [—6;6].

BAPUAHT 2003 (anpesns), pakyabTeT HayK O MaTepuajiax, 1.

3ama4va 1. Pemmure ypaBHnenme
x+2
257= = 100.

3agaua 2. Pemnre ypaBHenue
logi (1+ (2% — 32+ 2)%) = V22 — 62 + 8.
3

3aga4ya 3. Pemure HepaBeHCTBO

4x
— > 3.
|z —2] -1

Banaua 4. Hdan xky6 ABCDA,B1C1D;. HJuuna pebpa kyba pasHa 3a.
Toukn K u L jexkar Ha pebpax BBy u DD cOOTBETCTBEHHO, IPUYEM
BK : KBy = DL : LDy = 2 : 1. Yepe3 Touku A, K, L mnposenena
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wIockocTh. Haiture gumaronan MHOTOYTOJIBHEKA, KOTOPBIN 00pasyeTcs
[IPU CeYEeHUN JIAHHOTO Kyba msockocThio AK L.

3amada 5. /lana apudmernyeckas IPOrPECCUs A1, . . . , dg] C IIEPBBIM
WIEHOM (] = % U Pa3HOCTHIO % Haiture KOJIM4YeCTBO UJIEHOB @, ITOM

oporpeccuu, Ipu KaxKJI0M U3 KOTOPBIX CHCTEMa

rsina, +ycosa, =1,

rtga, —yctga, =1

HEe UMeeT pelIeHuii.

3amadya 6. Asromobuib, ABUrasich OoT ImyHKTa A 10 myHkra B, mpo-
eXaJl TIepBYIO TPETh IIyTH CO CKOPOCTBIO V1, & OCTABIINECS JIBE TPETU — CO
CKOPOCTBIO v9. Ha obpaTHOM IIyTH aBTOMOOWJIb IIOJIOBUHY BCErO BpPEMEHU
JBUKeHNs oT B 70 A mpoexast co CKOPOCTBIO U1, & BTOPYIO MOJOBUHY — CO
CKOPOCTBIO Vg. W3BECTHO, 9TO CpejiHsis CKOPOCTh JBuxKeHust or A 10 B B
a > 1 pa3 6osbIine ckopoctu jJBuxkenus or B k A. Haiiiure Bce 3Hadenus
@, TIPY KOTOPBIX 3a/1a9a HAXOXKIEHUSI OTHOIIEHUsT CKOPOCTE Vg U U7 UMEET
pelleHue.

Oteerbr. 1.2, log,5. 2. 2. 3. [3/7;1) U (3;+00). 4. 3v/2a, 7a/2, 9a/2.
5.8. 6. (1;18 — 12V/2].

BAPUAHT 2003 (anpess), (pakyiabrer HayK O Marepuajax, 2.

3aga4ya 1. Pemure ypaBuenue
6—z
347 = 144.

3agaua 2. Pemnre ypaBHenue
log1 (14 V22 — 4z + 3) = |2® + 22 — 15].
2

3amada 3. Pemure HepaBeHCTBO

3z
—_— > 2.
|z —3]—1

3amaua 4. lan ky6 MNPQM;N,P,Q:. nuna pedbpa kyba paBHa
4a. Toukun K u L jexar Ha pedbpax N N7 u Q)1 COOTBETCTBEHHO, IPUYEM
NK : KN; = QL : LQ; = 3 : 1. Yepes touku M, K, L uposeiena
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wIockocTh. Haiture gumaronan MHOTOYTOJIBHEKA, KOTOPBIN 00pasyeTcs
IIpU CeYeHnH’ JAHHOI'O Ky0Oa mtockocteio MK L.

Bama4va 5. [lama apudmerndecKkast IPOTPECCHST G, . . . , 7] C TIEPBLIM
JIEHOM aq = —% U Pa3HOCTHIO 1—8 Haiimire KOMMYECTBO UIEHOB d,, ITOH

IIPOI'PECCUH, IIPU KaKJIOM U3 KOTOPBIX CUCTEMa

rsina, + ycosa, =1,

rtgay, +yctga, =1

He UMeeT pelIeHUit.

Bagaua 6. ABroMoOWIb, ABUTasCh OT TMyHKTa A 10 myHKTa B, mpo-
eXaJl TIepBYIO Ye€TBEPTh IIyTH CO CKOPOCTHIO U1, & OCTABIIUECS TPU YeTBEP-
TH — CO CKOPOCTBIO v3. Ha obpaTHOM MyTH aBTOMOOW/IL MTOJIOBHUHY BCETO
BpeMeHHU JBUKeHUs oT B 10 A mpoexaji co CKOPOCTBIO U1, & BTOPYIO II0JIO-
BUHY — CO CKOPOCTBIO ¥2. VI3BECTHO, UTO CpeHsIsl CKOPOCTh JIBUXKEHUST OT
A 10 B B a > 1 pa3 6oubie ckopocTu asuxkenus or B k A. Haiinure Bce
3HAYEHUsI @, IPU KOTOPBIX 3a/ia9a HAXOXKJEHUsI OTHOIIEHUsT CKOPOCTeH Uy
U U1 UMeeT peIlieHne.

OTeerbr. 1.2, 3logs4. 2. 3. 3.[4/5;2) U (4;+00). 4. 4v19a/3, 41/2a,
V217a/3. 5. 7. 6. (1;8 — 4V/3].

BAPUAHT 2003 (anpess), Guosnorudeckuii dpakymnprer, 1.

3amaua 1. Pemure ypasuenue log, (1 4 22) = 1+ 2log, .

3amada 2. Pemure HepaBeHCTBO

3anada 3. B cummosmyme mo maremarmaeckuM mpobieMam B OHOJIo-
IUH, IPOXOJUBIIEM B TeUYeHUE TPeX IHel, yIacTBOBAaJIN OMOJIOTA U MaTe-
MaTuKd. B nepBblil JleHb paboOThl CHMIIO3UyMa B HEM IIPUHSAJIN yYIACTHE
yueHble 00enx creruajibHocTeil. Ha BTOpOii JleHb HA CUMIIO3UYyM ITPUOBI-
JI JIOTTOJTHUTEJIBHO CIEIUAJIACTHL 10 MATEMATHKE; [IPU ITOM JOJIsi IUCIIa
OMOJIOrOB B OOIIEM YHCJIE YIACTHUKOB CAMIIO3MYMa U3MEHUJIACh, W Pa3-
HOCTb ee 3HaYeHUil B IePBbIil 1 BO BTOPOii geub cocrapusia 1/20. Ha rperuit
JIeHb K paboTe CUMIIO3UyMa IIPUCOEIUHUIINCH CIEINAINCTHI-O10I0rH, B pe-
3yJIbTaTE YEero J0JIsl YUCIa MAaTEMATUKOB B ODIIIEM KOJINYECTBE YIACTHUKOB
M3MEHUJIACh, M PA3HOCTH €e 3HaYEeHUIT BO BTOPOI U TPETHil JIeHb COCTABUIIA
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7/100. ITo okOHUAHNM CHMIIO3UYMa OKA3aJI0Ch, YTO II€PBOHAYABHAS J0JIs
qucyia OUOJIOTOB OOJIbIIe OKOHYATEBLHOMN JIOJIN YUC/Ia MaTEeMATUKOB, TIPU-
YeM PasHOCTb UX 3HaueHuWil papHa 1/25. Haiinure moito ymcsia 6Hosoros
Ccpe/i yIaCTHUKOB CUMIIO3UYMa, B TIEPBBII JICHD.

3ama4ya 4. Pemure ypaBnenne
1 1 1
4.3 —8.3" 1w 4 2=14.3"Tw — 1.

3amaua 5. B ksagpare ABCD rouka M nexwur na cropoue BC, a
touka N — Ha cropone AB. IIpavble AM u DN nepecekaioTcss B TOUYKe
O. Haijigure miomaab KBaapara, ecau usBecTHo, yro DN = 4, AM = 3,
a kocunyc yrina DOA paseH q.

3agaua 6. Haiijure Bce 3HaveHns apaMerpa a, P KOTOPBIX CHCTe-
Ma ypaBHEHUA

\/a’_f(x):07
y?> + (a—5-10%y + 25 - 101° = 0,
22+5-103-2+a=0

UMeeT XOTsI Obl OTHO pEIlIeHue, IJie
flz)=|z =12+ |z -2} +... 4 |z — 2032|.
Oteerbr. 1. (14 /3)/2. 2. [3/4;1) U (7/4;+00). 3. 51/100. 4. z12 =

= (A£VAZ—1)/2, tne A =logs((3 —v6)/2). 5. (144¢%)/(25 — 241/1 — ¢?).
6. a € [2101608; 4000000] U [600 - 10*; 625 - 10*].

BAPUAHT 2003 (anpess), 6Guosorndeckuii pakynabrer, 2.

3agaua 1. Pemnre ypasuenne
1
logy (3 + 22) = 3 + 2logg .
3anmadva 2. Pemure HEpaBeHCTBO

3<$+ 3_717
= V 26 — 8z

3amava 3. CuymiaressiMu epBoii JIEKIIUU ObLIA CTYIEHTHI U CTYI€HT-
ku. Ha BTOpOIt JIEKITUN K HUM TTPUCOEIMHUIUCH HECKOJIBKO CTYACHTOB; TTPU
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9TOM [I0JIsI YHCJIa CTYJIEHTOK B ODIIEM YHCjIe CIymaTeseil N3MeHUIach, 1
Pa3HOCTh ee 3HAYEHWH JJIs [IepBOii 1 BTOPOIi Jeknuu cocrasmia 1/25. Ha
TPeThell JIEKIUU ayIUTOPUS MOTOJHUIACHh HECKOJBKUMH CTYJIEHTKAMU, B
pe3yJIbTaTe Hero J0Jsl 9UCaa CTYJeHTOB B O0IIEM JHCJIe CIIyIIaTes el n3me-
HIJIACH, M PA3HOCTH €€ 3HAYEHUI JIJI1 BTOPOU U TPeThel JIEKINI COCTABUIIA
3/100. Oupezenure, yBeJnuniach Uil YMEHbIIRIACH JOJs CTYJIEHTOK OT
IIEPBOI JI0 TPEeThell JIEKITNN, U Hail/IuTe PA3HOCTH €€ 3HAYEHU JIJIsd TIepBOit
" TpeTbeil JIeKITUN.
3ama4ya 4. Pemure ypaBnenne
1

20223 —21.27% +5=5.|3.2" 1 — 1],

3anmadva 5. B kBagpare PQRS Touka B jexxur Ha cropone RS, a
touka A — na cropone SP. Orpesku QB u RA nepecekaiorcst B TOUKE
T, npuuém Kocunyc yria BT R pasen —0, 2. Haiinure cropony KBajapara,
ecsu u3BectHo, yro RA =10, a QB = a.

3ama4va 6. Haitnnre Bce 3Havenus mapamerpa b, TP KOTOPBIX CHCTE-
Ma ypaBHEHUIl

(log, f(z) — 1)2 + (y? —5-10% -y + 2b)% = 0,
22— (b—2-108)-2425-100 =0

UMeeT XOTsi ObI OJIHO pellleHue, rie
f(@) = ||+ |z — 12|+ |z — 22| + ... + |z — 104%].

OrBernr. 1. (1 ++/10)/2. 2. [11/4;3] U (13/4;400). 3. YMeHbmuniIach
Ha 1/100. 4. 21,2,3,4 = (ALQ + W/A%Q — 1)/2, rme Al = IOgQ((g — \/31)/10)7

Ay = log,(3/10). 5. (2a)/v/100 + a® — 8V6a. 6. a € [286624;1000000] U

U [3000 - 10%; 3125 - 10%].

BAPUAHT 2003 (maii), dpakynbrer hyHAaMEHTATBHOMN
MeaunuHbI, 1.

Banaua 1. Pemmre ypasnenne log_;_,(4x + 25) = 2.

3agaya 2. Haiiaure Bce x, Tpu KOTOPBIX
sinz, tgxz, 1/coszx

ABJIAIOTCHA IIOCJIEJOBATECJIBHBIMU YJICHAMM I‘eOMeTpH‘IeCKOfI IIporpeccuu.
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3agaua 3. Pemmute HepasencTso 2 — x — 4+ < /x + 3.

3amaya 4. 113 touku A, Haxopsmeiics BHe OKPYKHOCTH C IIEHTPOM B
touke O, mposeienbl Kacarejabuble AB u AC, AO nepecekaercs: ¢ OKpy K-
Hocthio B Touke [, ¢ BC B Touke F. N3BecrHo, uro Spcr = Sapp.
Haitnure yron OCB.

3amaya 5. Haiinure obnacts 3HaveHnii pyHKIUN

|z + 1] + |z — 5|
10816512452 - 3 )

3anmadva 6. Haiiiure Bee neficTBuTE/IbHBIE 3HAYECHUS TAPAMETPA @, TIPU
KOTODBIX He HANETC HU OJ(HOM TaKO mapel yucest (u;v), 9ro0bl byHKIHs

f(z) = vzt + alau — 1)z — 2u — 2

YJIOBJIETBODSIIA OfHOBpeMeHHO yeaosuaM f(—1) > —2u, f(1) < —2.

3agaya 7. KoandecTBO COTPYIHUKOB KOPIOPAIINK €KETO/THO BO3PAC-
TaJI0O B I'€OMETPUYECKOil mporpeccu u 3a 6 jer yseamuusaoch Ha 20615
4qesioBeK. HalinTe nepBoHAYAIBHYIO YUCJIEHHOCTDh COTPY/THUKOB KOPIIOPa-
I,

OrBerbr. 1. —4. 2. 7w/4+mn, n € Z. 3. [(—1 — 2v/29)/5;2]. 4. 30°.
5. (—00;0) U[1/2;400). 6. a=—1. 7. 1984.

BAPUWAHT 2003 (mait), dakynprer dyHIaMEHTATILHONR
MeJIUIUHBI, 2.

Bagaga 1. Pemmre ypasuenne logs (v + 3) = 1/2.

Bagaga 2. Haiizure Be @, Ipu KOTOPBIX
sin2x, tgx, 1/(1— cos2x)

ABJIAIOTCA IIOCJICOBATCJIbHBIMHA YJICHAMMA I‘eON[eTpH‘ieCKOfI IIporpeccuu.

3agaua 3. Pemmre mepasenctso 6 +2 — /5 —x < /2 — .

3ama4ya 4. U3 toukn K, HaXoaamencs BHe OKPYKHOCTH C IIEHTPOM B
rouke O, mposesennl Kacaresabbie K L u K M. Orpesok KO niepecekaercs
€ OKPY2KHOCTBIO B TouKe IV, 11 ¢ orpe3koM LM B Touke P. Ilpsmasa M N me-
pecekaer orpe3okK K L B Touke (). VI3BeCTHO, YTO ILJIOMIAN TPEYTrOJIbHUKOB
Skng 1 Spnp pasubl. Haiinure ornomenne ayma KM : MN.
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3amaya 5. Haitnnre obacTh 3HaMeHn OyHKIIAN

|z + 4] — |z + 3|
logo,g—s2 3 )

3agauga 6. Haiigure Bece neiicTBUTEIbHBIE 3HAYEHNS apaMeTpa b, upn
KOTODBIX 1jist Jii060i napbl yuces (s;t) QyHKIms

fz) =tz — s(b?® —4)2® + bz — 5 — 2

YJIOBJIETBOPSIET XOTsi ObI OnHOMY 13 yeaosuii f(1) > =2, f(—1) < 2.

3anmadva 7. KosimaecTBo KuTesieil mocéaka e2KeroHo BO3PACTAIIO B T€0-
MeTpU4IecKoil mporpeccun u 3a 6 Jier yBenmumioch Ha 37037 desnoBek.
Haitiure nepBoHaYaIbHYIO YNCIEHHOCTD YKUATEJIEN MOCETKA.

Oreerbr. 1. —1. 2. 7/4+7n, n € Z. 3. [-6; (=11 + 2+/79)/5]. 4. V/3.
5. (—o0;—1/2] U (0;4+00). 6. b=2. 7. 8019.

BAPUWUAHT 2003 (maii), reorpacdpuueckuii pakysibrer,
dakynabTeT 6uonHKeHepuu u 6monHdpopmMmaTuku, 1.

3agaya 1. Pemmure ypaBuenue

11 tg4
ctg(ﬂ—éla:)—i—tgm:\/g(l— & x)

2 ctgx

Bagaua 2. B tpeyronbuuke ABC tposejienst menuana BM u Guc-
cekrpuca BK. Ussecrno, uro LZABM = 7/4, Z/CBM = 7/6, AK = 6.
Haiinure K M.

3ama4va 3. Pemure HepaBeHCTBO
2v9 — 22 <z +3(V2+1) - |z +3(vV2-1)|.

3agaya 4. /Isym TpakTopam 17 u 1o HEOOXOINMO BCIIAXATH IBA TOJIA
A u B. Eciiu tpakTop 7T} HayHeT BCIAxXuBaTh II0Jie A U B TO Ke BpeMs
TpakToOp Th HAYHET BCIAXUBaThH I0Jie B, TO K MOMEHTY, KOrja TpakTop 11
3aKOHYUT paboTy Ha nosie A, TpakTopy T OCTaHETCS BCIAXaTh @ TEKTAPOB
monsg B. Ecin ke, HA000pOT, OMHOBpEMEHHO TpPakTOp 1] HAaYHET PaboTaTh
Ha nosie b, a Tpakrop 15 Ha moje A, TO K MOMEHTY, KOrJa TpakTop 1i
3aKOHYUT BCIAXUBATH MoJie b, TpakTopy Th ocTaneTcs b reKTapoB Ha MOJIe
A. UsBectHO, 9TO 4Yncia ¢ U b pas/jmdHbl, a pa3sHOCTh b — @, yMEHBIIEH-
nag Ha 25%, paBHa pasHOCTH ILIomageil moseit A u B, BeIpaykeHHOH B
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rektapax. KakoBa IpOU3BOJAUTEILHOCTD TPAKTOPA 15, €CIM IPOU3BOIH-
TebHOCTL TpakTopa 1) pasna 9300 M2/ meHn?

3amada 5. [liockocTs o mapasuiesibHa OCH IUJINHIPA U JIeJIUT IPAHU-
Iy KaXXJ0ro U3 OCHOBAHUI Ha JIBE YaCTH, JJIMHBI KOTOPBIX OTHOCSTCSH KaK
2 : 1. Cdhepa racaercs OOKOBOI MOBEPXHOCTH IUJIAHIPA, & TAKXKE 000MX
€ro OCHOBaHWI U TJIOCKOCTH (v B TOYKAX, JIEYKAIIUX B OHOHN IJIOCKOCTH C
ocwio mutrHapa. Haiiure oTHoIeHNe 00 beMa IUINHIPa K 00beMy chephl,
eCJTH M3BECTHO, UTO OHO GoJbIe 5v/23.

3anmadva 6. [Ipu kakux 3HAUEHUSX ¢ IUCTA

1
et v/16 — ¢2 cos 3x + ¢sin 3x; 15— g -2+ Ivl
og 1

243

CYIIECTBYIOT, HO B yKa3aHHOM IOPsiJIke He 00pa3yioT apudMeTHIECKYIO
IIPOTPECCUI0 HU IIPU KAKUX T U Y7

OTBeTnI. 1. 17r_5 + %n, neZ 2.3(v2-1). 3. {—3; —%) U (—%;0) U

U (0;3]. 4. 3100 m?/nems. 5. 24 : 1. 6. [—4;1).

BAPUAHT 2003 (maii), reorpadudeckuii dpaxkyibreT,
dakynbrer GuonHxkeHepun u 6uonHdopmMaTuku, 2.

3ama4ya 1. Pemmure ypaBnenme

to da + ot 137 n 1 14 tgdx
T +c — 4z =— .
& & 2 V3 ctgx
3agaua 2. B tpeyrospauke PQR mpoBenennl mequana QA u Ouc-

cexkrpuca QB. Ussectno, uro /PQA = 3w/4, ZRQA = /6, RB = 4.
Haitnure AB.

3anmadva 3. Pemure HEpaBeHCTBO

2v/25 — 22 < 5(V2+1) —z — |5(vV2 — 1) — x.

3anmadva 4. /Ia nacoca Hy u Hy 10/KHBI OTKAYaTh BOY U3 ABYX Ha-
MOJTHEHHBIX 110 Kpaes bacceitnoB A u B. Ecin nacoc Hy HadYHET OTKAIUBATH
Boy u3 Gacceiina A u B To 2Ke Bpemst Hacoc Hi HauHeT paboTy B bacceiine
B, To k MomeHnTy, Kora bacceitH A craner mycTbiM, B 6acceiine B ocraner-
cs T JIUTpoB BoAbl. Eciin ke, Ha0b60opoT, oJHOBpeMeHHO Hacoc Hy HadHer
paborarh B Oacceitne B, a macoc H; B bGacceiine A, To K MOMEHTY, KOTJa



§2.1. BapuanTer 2003 roma 179

bacceitn B omycreer, B Oacceiine A ocraHercst § JIMTPOB BOubI. VI3BECTHO,
YTO YMCJIa T ¥ § PA3JIMYHbI, a PA3HOCThL S — T, yMeHbInenHas Ha 20%, paBHa
pasHocTu 00beMoB bacceitHoB A u B, BeiparkeHHOi1 B iuTpax. Kakosa mpo-
M3BOJUTEILHOCTD Hacoca Hi, ecim mpon3BoguTeIbHOCTL Hacoca Hoy paBHaA
6800 M3/ nenn?

3apgaua 5. [Lrockocts [ napaJuieabHa 00pa3yIoieil MNInHAPa U Jjie-
T OOKOBYIO IOBEPXHOCTH HA JIBE YACTHU, IJIOMAIA KOTOPBIX OTHOCSTCS
kak 2 : 1. Cdepa kacaercs 60KOBOI MOBEPXHOCTH IIUJINHJIPA, & TaKXKe 0060-
UX €ro OCHOBAHUH U IJIOCKOCTH [3 B TOYKAX, JIEXKAIINX B OJIHON IJIOCKOCTH C
ochio mutrHIpa. Haiiure oTHOIIIEHNE 06beMa chepbl K 00beMy IIUINHIPA,
€CJIM U3BECTHO, UTO OHO DOJIbIIE —=.

2v/2

3amaya 6. [Ipn Kakux 3HAYEHUAX ¢ TUCIA

1
c- 3 Iv—13; ccos2u — /9 — ¢2sin 2u; _
log 1 (571)

625

CYNIECTBYIOT, HO B YKa3aHHOM IIOPsiJIKe He 00pa3yioT apudMeTHIecKyIo
IIPOTPECCUI0 HU TIPU KAKUX U U U7

OTBeTnI. 1. 138—&—%71, nezZ 2.2—2. 3. [—5;0)U(0;52ﬁ>u<%§;5]

4. 1700 m®/nenn. 5. % 6. [—3;1).

BAPUWAHT 2003 (utosn), Guosorudeckuii dpakyJbrer,
dakyabrer PyHIaMEHTAJILHONW MeAUINHBbI, PaKyJIbTET
OououHxKeHepun u 6monHdopmaTuku, 1.

3amaya 1. Pemure ypaBnenue

2 cos®(x + m/4) + 3cos(2z + 7w/2) = —3.

3aga4va 2. Pemure nepaBeHCTBO

)
4 —2x

> —1.
3amadya 3. Pemure ypaBHenue

log, v2z -log, . = —1.
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Bagaua 4. Tpu mororukimcra A, B u C y4acTBOBaM B IOKA3ATE b~
HOM 3ae3/le, JBUrasgcCh 0 TPacce OT CTapTa 0 (PUHUIIA C ITOCTOSHHBIMUA
ckopocTamu. Moromukauctel A u C' cTapToBaJX OJHOBPEMEHHO, 8 MOTO-
nukauceT B crnycrst Hekoropoe BpeMs. IlepBbiM K bUHUITY TPUIIET MOTO-
nukincr A. Moromukiaucr B depe3 1 9ac mocjie CBOEro CTapTa JOTHAJ
MororukaucTa C' Ha Tpacce W NPHObLI Ha (uHUIN 4Yepe3 4 dvaca IOCye
crapra MoronukjncroB A u C' u 3a 2 yaca g0 ¢puaMITa MoTorukaucta C.
Haiiqure oTHOmIEHNE CKOPOCTH MOTOLUMKJIACTA A K CKOPOCTH MOTOIMKJIM-
cra C', ec/i M3BECTHO, 9TO MOTOIUMKIUCT A nBurasca B 8/5 pasa MeijieHHee
MOTOLIUKJINCT, B.

Bagaua 5. B pombe ABCD wuepe3 Ttouku A, B, C muposeieHa Ok-
PyKHOCTB ¢ TieHTpoM B Touke (1, a depe3 Ttouku A, B, D muposejiena
OKPYKHOCTB € TieHTpoM B Touke Oo. V3BeCTHO, YTO OTHOIIEHUE JJIMHBI
orpeska 010- k jumHe orpe3ka AOy pasuo 4. Haiijure BesimuuHy yriia
DAO-.

3aga4va 6. Pemure nepaBeHCTBO

(3 — 2) logy (1 + V7)* 3742 5 /2 "7 log,(8 + 2V/7)@HDVEHT,

OTBernl. 1. % +7n, n € Z. 2. (—oo; —v2] U [V2;2) U [(8 + V10)/3; +00).

—1-/33
3.27 2 . 4. L 5 acsin((v6-2)/2). 6. (~1:2).

BAPUAHT 2003 (utons), 6uosiornyeckuii pakyJibrer,
dakynabTer GyHIAMEHTAJILHON MEeOUINHBbI, PaKYyJTIbTET
ouonH>KeHepun u 6monHdpopmaruku, 2.

3agaua 1. Pemnre ypaBHenue

4sin®(x — 7/8) — Hcos(2x — w/4) = —5.

3agaua 2. Pemwnre HEpaBEeHCTBO

V16 — 2 <
3—x

3ama4ya 3. Pemmure ypaBnenne

log, V5z=1 - \/loges z = —1.
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Bagaua 4. Tpu nycreix 6acceitna D, F' u G oguHaKOBOrO 0O6BEMA
3allOJIHAJIN BOJ:LOI';I us pr6 C IIOCTOAHHBIMMU HpOI/ISBOLLI/ITeJ'H)HOCTEH\/H/I. BaC—
ceitibl D n G Hava u 3al0JHATH OJHOBPEMEHHO, a bacceitn F' mozmmee.
Ilepebim 6bL1 3amonnen OGacceitn D. Uepes 20 MuHyT mocje Hadaja 3a-
mostHeHnst Oacceiina F' 00bEM BOIBI B HEM CPAaBHJICS C OOBbEMOM BOJIBI B
bacceiine G. Bacceitn F' 6b11 3amosaer depe3 80 MUHYT 1OC/Ie Havasa 3a-
nostHeHnst OacceitHoB D n G u 3a 40 MUHYT JI0 OKOHYAHUS 3AITOJTHEHUS
bacceitna (G. Ornpejiesiure, Ha CKOJBKO MHUHYT I103KE HAYAJU 3AIIOJIHSITH
bacceitn F', dem bacceitunl D u (G, eciim u3BecTHO, YTO bacceitn F' 3amoJr-
usicd B 5/3 pasa ObicTpee Gacceiina D.

Bagaua 5. B pombe ABCD wuepe3 touku B, C, D uposenena ok-
pPyKHOCTB ¢ TieHTpoM B Touke (O, a uepe3 touku A, B, C' mposeiena
OKPYKHOCTB € 1ieHTpoM B Touke Og. V3BeCTHO, YTO OTHOIIEHUE JJIMHBI
orpeska 0105 k jumHe orpe3ka BOs pasuo 3. Haiijnre Besmunny yriia
ABOs.

3amada 6. Pemure HepaBeHCTBO

(4 — 2) logs (2 + VB) 556 > /3 log, (9 4 4v/5) *TIVEF2,

Otsersr. 1. 7/8 + mn, n € Z. 2. [—4;(3 — v23)/2] U (3;4]. 3. 5°+2V6,
4. 40 munyt. 5. arcsin((v/17 — 3)/4). 6. (—2;3)].

BAPUAHT 2003 (utons), reorpacduyeckuii dakyiabrer, 1.

Bagaua 1. PasHocTb JEBSTOrO M TPETHETO WIEHOB 3HAKOUEPETYIOIIEl-
Csl PEOMETPUIECKOIl IIPOrPecCUr PaBHA €€ IIeCTOMY UJIEHY, YMHOXKEHHOMY
HA % Haiimure oTHOIIIEHNE JECSITOrO WiIEHA TPOTPECCUU K €€ MATOMY Jjie-
HY.
3aga4va 2. Pemure HepaBeHCTBO
6
— >T+x.
||
3amada 3. Hemycroe MmHO)KecTBO X COCTOUT M3 KOHEYHOro umciia N
HATYPAJbHBIX 9nCeI. JeTHBIX Yuces B MHOXKeCTBe X MEHbIIe JIBYX TpeTeii
or N, a medgernbix He Gosbme 36% or N. Kakoe MumHMMAaIbHOE 3HATEHHE
MOKeT MTPUHUMATH Iucjao N7
Bagaua 4. OTpe3Ku, COEIUHSIONIIE CEPEIMHBI TPOTHUBOIOJIOKHBIX CTO-
POH BBIIIYKJIOTO Yerbipexyrojibanka ABC D, neprienukynsipasl. 3Bect-
Ho, uro AC = 4, /CAB + /DBA = 75°. Haiiaure miommaib Jerbipex-
yrosbauka ABC'D u cpaBHure ee ¢ gucjiom 24/ 15.
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3agaya 5. [lpu Kakux 3HaUEHUIX TapaMeTpa a ypaBHEHHE

(sinx —logy a)(sinz — 2+ 2a) =0

T, O |9
272

NMeeT POBHO JiBa KOPHSI Ha OTPE3Ke [— 517
5
Orserbr. 1. —5 3. 2. (—o0;—6] U [-1;0) U (0;(v73—17)/2]. 3. 14.
4. 24/2(v/3 + 1), Menbie. 5. (i, % u{1}u (%;4}.

BAPUAHT 2003 (utons), reorpacduyeckuii dpakyibrer, 2.

3amava 1. PasHocTh JBEHAIIATOrO M BTOPOrO YJIEHOB 3HAKOUYEPELY-
foIIeiicss TeOMETPUYECKOI IIPOTIPECCUU PAaBHA €€ CEJbMOMY YJIEHY, YMHO-
ZKEHHOMY Ha. 3. Haiiiure oTHOIIIEHNE OTUHHAIIIATOTO YJIEHA TTPOIPECCUU K
€€ YeTBepPTOMY YJIEHY.

3ama4va 2. Pemure HepaBeHCTBO

i29750.
||

3amada 3. Hemycroe MHOXKeCTBO Y COCTOUT M3 KOHEYHOrO 4mcJia L
JIEHCTBUTE/IbHBIX YHCEJ, OTJIMYHBIX OT HyJsl. 1lOJIOKUTE/IbHBIX YHCel B
MHOXKeCTBe Y MeHbIlle Tpex derBepTeil or L, a OTpUIAaTeIbHBIX He 60-
qee 27% or L. Kakoe MUHUMAIBHOE 3HAMEHUE MOYKET NPUHUMATH IUCJIO

L?

Bagaua 4. OTpe3Ku, COETUHSAIONIIE CEPEUHBI TPOTUBOIIOJIOXKHBIX CTO-
POH BBIIYKJIOrO YeThipexyroiabauka PQRS, nepnenaukyasipabl. 3sect-
HO, ur0 Spgors = 2, LPRS + ZQSR = 15°. Haiinure KBajpaT JJIMHbI
orpeska PR u cpasmuTe pesynTar ¢ qncioM 4v/15.

3ama4ya 5. [Ipu Kakux 3HaYeHNIX HapaMerpa b ypaBHeHIe
(cosx — logg b)(cosxz — 3+ 3b) =0
uMeeT POBHO JBa KOpHs Ha orpeske [0;27]7

7
Orsernr. 1. —375. 2. [(=V113+9)/2;0) U (0;1] U [8;+00). 3. 15.
4. 8v/2 + /3, menbie. 5. (%, %) u{1tu (%;6}.



§2.1. BapuanTer 2003 roma 183

BAPUAHT 2003 (mait), dakynpreT nouysoBeseHus, 1.

Sanmaua 1. Penmre ypasrenue
log 5(4" — 1) —log 5(2" — 1) = 2.

3amadya 2. Pemure ypaBHeHue \/gsin 2z 4 2sin?z = 1.

3amada 3. Eciu aByx3HaYHOE YKCJIO PA3JE]UTh Ha CyMMYy €ro mudp,
TO B YaCTHOM mojiyduTcs 6, a B ocrarke 8. Ecjm ke 4ucjio, HalucaHHOE
TeMHU 2Ke IudpaMu, HO B 00PATHOM TOPSIIKE, PA3IEINTh HA PA3HOCTD -
PBI JECSATKOB U UM PBI €UHUI] HCXOTHOTO YUCJIA, TO B 9ACTHOM IIOJTY IUTCS
—15, a B ocratke 2. Haiimure 310 YmCIO.

3amaua 4. Haiinure Bee 1iesiouncieHable peienus (;y; 2) ypaBHEHUsT
2 + 5y* + 342 4 22y — 10x2 — 22yz = 0.
3aga4ya 5. Pemmure nepaBeHcTBO
l0g_ 43241253 |42 — 5] > 0.

3amada 6. Peopo kyba ABCDA,B1C1 D, pasuo a. Haiinmure mepu-
MeTp U ILIOIIAJbL CeYeHUsl, IIPOBEAEHHOro depes auaronaab DCq, napaJ-
nenpHo BD1.

OrBernl. 1.z =1. 2. /124 7wn/2, n € Z. 3. 74. 4. (Tk;3k;2k), k € Z.
5. (1;5/4) U (5/4;3/2). 6. P =a(v/24v/5), S = V64> /4.

BAPUAHT 2003 (mait), dakynpreT no4soBenaeHus, 2.

3agaua 1. Pemure ypaBHenue
log 5(9" — 1) —log 5(3" — 1) = 4.

Bagaga 2. Pemmre ypasnenne 2v/3 cos? z — sin? z = /3.

3amayva 3. Eciu aByx3HadHOe YUCIO PA3IEIUTh HA CYMMY €ro nudp,
TO B YaCTHOM IOJIyduTcs 8, a B ocrarke 1. Eciin »ke duciio, HallmcaHHoe Te-
MU ke IudpamMu, HO B 00pATHOM MOPSIJIKE, PA3IeIUTh HA PA3HOCTDb MUQPHI
JIeCSTKOB U MU PBI €IUHUI] KCXOIHOTIO YHCJIa, TO B 9aCTHOM ToJryuuTcs 4,
a B ocrarke 2. Haiiaure 310 uncio.

3amaua 4. Haiinure Bce nesble pemenus (T;y; z) ypaBHEHUs

3422 + y? 4+ 52% — 10zy — 2222 + 2yz = 0.
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3aga4ya 5. Pemure nepaBeHcTBO

108 _g42 424015 |62 — 7| > 0.

3amadya 6. Pebpo kyba M N K LM, N1 K;L; pasao b. Haiinure nepu-
METp M ILIOIIAIb CeUEHUsI, IPOBEIEHHOTO depe3 auaronanab M Ni mapadi-
nesbHo N L.

OrBernl. 1.z =1. 2. 1/6 +7mn/2, n € Z. 3. 41. 4. (2k;7k;3k), k € Z.
5. (1;7/6) U (7/6;4/3). 6. P =b(v2 + /5), S = V/6b*/4.

BAPUWAHT 2003 (uronb), pakysabTeT HOUYBOBEAEHUS, 1.
3ama4ya 1. Pemmure ypasnenne

cos? 4x — 2 cosdx — 3 = 0.
3agaua 2. Pemwnre cucremy

1
2 logz(z —y) + 7 =1,

7Y +log,(z —y) = 1.

Bagaua 3. Pemure nepasenctso 3x2%/2 — |z| > 0.

3amaya 4. Haitnnre nHanMenbinee 3HateHne QYHKITAN

y= V322 +5—v3z?

Ha orpeske [0; 3].

Bagaua 5. B okpyx#OoCcTh pajgumyca 2 Brnmcan yroia QPR Tak, 9ro
PR — nuamerp okpyzkHocTu. B yros Q PR BrincaHa eImng ojiHa OKPY2KHOCTb
pagmyca 3/4 Tax, 4TO OHa Kacaercd GOJIbLIell OKPYKHOCTH BHYTPEHHUM
obpaszom. Haiinure Besmmaunny yria QQPR.

3amaya 6. Haitnure Bce 3HaUenus mapamerpa b, Ipu KaxKJ0M U3 KO-
TOPBIX OTPE30K [—3; —1] MEJMKOM CONEPXKUTCS CPeu DelleHnii HepaBeH-

z—3b
o < 0.

OrBernl. 1. /4 + mn/2, n € Z. 2. (0;—1); (1;0). 3. (—o0;2/3] U {0} U
U[2/3;400). 4. 4v/2 — 3V/3. 5. 2arctg(1/4). 6. (—o0; —6) U (—1/3; +0c0).

CTBa
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BAPUWAHT 2003 (uronsb), pakyIbTeT HOYBOBEAEHUS, 2.

Bagaua 1. Pemmre ypasuenue sin? 5z — 3sin 5z + 2 = 0.

3agaua 2. Pemunre cucremy

3logs(z +y) + 3% =4,
3% — (1/2)logs(z +y) = 1/2.

Basaua 3. Pemmre mepasenctso 3|y|/4 — y? < 0.

3amaya 4. Haitnnre nanMenbinee 3Haxenne GyHKITAN

y=1/8z2 47— V8x2

Ha oTpeske [1;2].

3amada 5. B okpyxHocTh pajmyca 4 Bumcad yros RP(Q) Tak, 4ro
PQ — nmuamerp okpyzxkuOocTu. B yron RP( Brincana emg ojiHa OKPY2KHOCTb
pazmyca 3/2 Tax, 4TO OHa Kacaercd OOJIblIell OKPYKHOCTH BHYTPEHHUM
obpaszom. Haiinure Besmmaunny yria RPQ.

3aga4va 6. Haitnure Bce 3HaUeHUs mapameTpa ¢, IPU KaxKJIOM U3 KO-
TOPBIX OTPE30K [—5H; —2] MEJMKOM CONEPXKUTCST CPENIU DEIeHnii HepaBeH-
llc—x <0

CTBa ———
r—3c

OtBerbl. 1. /10 + 27n/5, n € Z. 2. (0;3); (3;0). 3. (—o0; —3/4]U {0} U
U [3/4;400). 4. v/39 — 4v/2. 5. 2arctg(1/4). 6. (—o0; —5/3) U (—2/11; +00).

BAPUVAHT 2003 (mait), reosiornyeckuii pakymnprer, 1.

3agaua 1. Pemnre ypaBHenue
T
sin (az— E) +2cos?z = 1.
3aga4va 2. Pemure HepaBeHCTBO

log_o_, (=3 —22) >log_o_, (3);)

Baga4ya 3. Ilennre uncaa k, n M B yKa3aHHOM IOPsIAKe 00pa3yioT
TEeOMETPUIECKYIO IIPOIPECCHIO C TIEJIBIM 3HaMeHaTeieM. VI3BecTHO, ITO Iuc-
g0 m Ha 39 Gosble, deM k, a MPOIPECCUSI HE sIBJISIETCS BO3PACTAIONIEH.
Yemy paBua cymma wuucen k, n u m?
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3agaya 4. Pemure nepaBeHCTBO

\/:c2—6x—7>3c+1.

-7 -3

Bagaua 5. OkpyKHOCTH mepecekaeT cTopoubl yria BAC B Toukax
B, N, M u C, touka N naxomurcs mexay A m B, touka M — mexy
A u C. Besmmuunsr yroios ACB u BMC paBnb % u % COOTBETCTBEHHO,
BN = 2M N. Yemy paBna Bejmuuna yria BAC?

3ama4ya 6. [Ipu Kakux 3HaUYEHUIX TapaMeTpa a ypaBHEHNE
2% (z — 1)% + 4a cos (2rz) — 9a® = 0

nMeeT eJUHCTBEHHOE pemeHI/Ie?

3amaya 7. Pemure cucremy ypaBHEHUIT

22_124:1/\/5,
\/x2+y2+1—2x+\/x2+y2—6x72y+1():\/5.

3amada 8. ljmmHa cTOPOHBI IpaBUJIBHOrO TpeyroJibHuka ABC paBHa
V/3. Ha neprieniukysisipe, BOCCTAHOBJIEHHOM M3 BEPIIHHBI A K IJIOCKOCTH

9TOr0 TPEYroJbHUKA, OTJIOXKEH 0Tpe3oK AD = \/?ﬁ Haiinure paccrosiaue
Mex Iy upsmbivu AB u DC.

Oreersr. 1. %—l—?ﬂk 9 4 27, ik,n € Z. 2. (—oo; —6]U (—3;—2). 3. 39.

3 bl
4. (—oo; —2} U {—1}U (7' 8] 5. /BAC = arctg \/Tg — 1— (mpyrast popma orsera:
z- 3
ZBAC = arctg . 6. {0 3} 7. ( ) 8. /3T

BAPUAHT 2003 (mait), reosiorudeckuit pakynsrer, 2.

3ama4ya 1. Pemure ypasnenue
T
sin (g — x) +1=2sin’z.
3amadva 2. Pemure HEpaBeHCTBO

5
10g73,w (_4' - 31;) 2 logf?)fz <_2x> .
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3agaya 3. Ilennre unciaa k, n © m B yKa3aHHOM IOPsIAKe 00pa3yioT
reOMETPUIECKYIO IIPOIPECCHIO C TIEJIbIM 3HaMeHaTeieM. VI3BecTHO, ITO Yuc-
g0 m Ha 21 Gosble, deM k, a MPOIPECCUSI HE SIBJISIETCS BO3PACTAIOIIEH.
Yemy paBua cymma uucen k, n u m?

3aga4ya 4. Pemure nepaBeHCTBO

Va2 —4x —12 < x+2
r—6 -3

3amadya 5. OKpyKHOCTb IlepecekaeT CTOpOHbI yria FEG B ToYkax

F, N, M u G, rouka N Haxomurcs mexjay E u F, rouka M — mexty

FE u G. Benuuunst yrios FNM u M FG paBubl i%r u % COOTBETCTBEHHO,

FN = 2MN. Yemy pasua Beumunna yriaa FEG?

3aga4ya 6. [Ipu Kakux 3HAYEHUIX TapaMeTpa a ypaBHEHNe
21%(x — 2)% + 4a cos (2rz) — 25a° = 0

nMeeT eJUHCTBEHHOE pemeHI/Ie?

3agaua 7. Pemunre cucremy ypaBHEHU

21+ — 3291/2,
Va2 + 2 +2-20—-2y+ /22 +y> — 6z + 9 = /5.

Bagaua 8. [lyjmmua croponsl npaBuabHOrO Tpeyroabunka ABC pasHa
V3. Ha neprenaukysisipe, BOCCTAHOBICHHOM U3 BEPIIHHLI A K ILIOCKOCTH

9TOr0 TPEYroJbHUKA, OTJIOXKEH 0Tpe30K AD = \/Tg Haitmure paccrosuune
Mexay npsmbivu AB u DC.

Orsersr. 1. — 2T +2nk, 18+27rT”-k n€Z. 2. (—oo; —8]U(—4; —3). 3. 21.
4. (—00; ~3|U{~2}U(6;7]. 5. LZFEG = 52 —arctg 1. 6. {o;—%} 7. (g %1)
8 -3 _.

2V/13

BAPUAHT 2003 (uronsb), reosorndeckuii dhakysabrer, 1.

3amadya 1. Pemure HEpaBeHCTBO

T —2 +2z+5
lt+2|  z+42

<0.
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3ama4ya 2. Pemure ypaBHnenue

4%"!‘% _ 736—% _ 72?-"-% _ 22;8-{-1.

3amadva 3. /IBa mermiexo/ia BBIILIN OMHOBPEMEHHO HABCTPEUY JIPYT JIPY-
ry u3 nmyHKToB A m B u, BcrperuBmuch depe3 50 MUHYT, 6e3 OCTAHOBKHU
MIPOJIOJIZKUJIV JIBUYKEHIE KaXKJIbIil B CBOEM HAIPABJIEHUN. 328 KaKOe BpeMsi
MIPOXOJIUT Iy Th MexXK 1y A m B KaxKJIbIil U3 MeIeX010B, eCJIn U3BECTHO, 9TO
nepBblii puites B B Ha 4 daca paHblile, YeM BTOPOi mpuiies B A7

3ama4ya 4. Pemmure cucremy ypaBHEHHIT

222 — 2 +3 =0,
6y3 — 18y — 132> — 3z = 0.

3amadva 5. [Ipsamoyrosnbabiii Tpeyrogbauk ABC BhIucan B OKPYXK-
vocTh. U3 Bepmuubl C' mpsimoro yriia nposeieHa xopmaa C'M, mepeceka-
forast runoreny3y B Touke K. Haiinure miomans Tpeyroiabauka ABM,
ecrm AK : AB=1:4, BC =2, AC =2.

Banaua 6. Permre ypasnenne v/cos 3z - log, (tg (z + v/3/2)) = 0.

3anmava 7. Hailiiure Bce 3HavUeHHs mapamerpa @, JJjIsd KaXxKJOro u3
KOTOPBIX CYIECTBYeT HEYETHOE UHUCJIO T, YJIOBJIETBOPSIONIEE PABEHCTBY
3%n2 — 3% 4+ 34792 = 96n + 342,

Bagaua 8. B npasmwibHON derhipexyrosibHoil nupamuge SABCD c¢
BepmiuHO# S oTHOIEHNe BhICOTHI SO K JJINHE CTOPOHBI OCHOBAHUS PAB-
1o /5. Yepes Touxy M, nexamntyio Ha cropose ocHosanus BC, u 60koBoe
pebpo SA npoBejieHa IJIOCKOCTB; IIpU 3TOM To4Ka M BbIOpaHa Tak, 9TO
ILJIOIA/ (b CeYEHUs] IUPAMUIBI ITOM IIJIOCKOCTBIO SIBJISIETCSI HAMMEeHbIeil. B
KAKOM OTHOIIEHUU T4 IJIOCKOCTH JIEJIUT 00bEeM MAPAMUIEI!

OrBernr. 1. [-7;—-2) U (—2;—1]. 2. {1/2}. 3. Ilepsslii nemexox npo-
mesn myTh 3a 1 uac, Bropoil — 3a 5 wacoB. 4. (z;y) = (0;v/3); (0;—v3);

3 . BN (. /3 . 3 -9 )
(\/%’11 119)’ ( \/E’ 1 119)' 5.5 = V2. 6. {£7/6 + mn;
7/4 — V/3/2 + 21k;k,n € Z}.  T.a € {log; (18 £ 9v/3);log, (10 + v/19)}.
8. Vsapnm : Vsamep = 1:41.

BAPUAHT 2003 (uronsb), reosorndeckuii hakysabrer, 2.

3aga4va 1. Pemure nepaBeHcTBO

r+3 3x-7
lt—3] x-3

<0.
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3ama4ya 2. Pemure ypaBHnenue
1 1
3175 _ 24171 — 3I+5 _ 16:12

3amadva 3. /IBa meriexo/ia BBIILIN OHOBPEMEHHO HABCTPEYY JIPYT JIPY-
ry u3 nyHKTOB A u B u, BcrperuBmiuch depe3 40 MuHyT, 663 OCTAHOBKHU
MIPOJIOJIZKUJIA JIBUYKEHIE KaXKJIbIif B CBOEM HAIPABJIEHUN. 38 KaKOe BpeMsi
[IPOXOJIUT My Th MexXK 1y A m B KaxKJIbIil U3 MeIexX0o10B, eCJIi H3BECTHO, 9TO
nepBblii puies B B Ha 1 dac 1mo3:Ke, yem BTOPOi mpuiies B A?

3anaua 4. Pemunre cucremy ypaBHeHUit

y? —222-2=0,
493 — 8y — 22 — 923 = 0.

Bagaua 5. [IpsmoyrospHbeiii Tpeyrosbank ABC BOucan B OKpYK-
HocTh. U3 Bepmuubl C' mpsiMmoro yria nposejeHa xopaa C'M, nepecexka-
omas runoreny3y B Touke K. Hailinure mmomaas Tpeyrosbauka ABM
ecrm BK : AB =3:4, BC =22, AC = 4.

Banaua 6. Pemnre ypasuenue v/ —sin 4z - logs (tg (x — 1/ﬁ)) =0.

3anaya 7. Haitnure Bce 3HaveHuUs mapaMeTpa a, JJjis KaxKJIOro W3
KOTOPBIX CYyIIECTBYeT HEYETHOE YHCJIO 7, YIOBJIETBOPSIONIEE PABEHCTBY
7902 — 7% + 727902 = 60n + 7277,

Bagaua 8. B npaswibHOll 4derhipexyrosbHOil nupamuge SABCD c¢
BepmHO# S oTHOIEeHne BHICOTHI SO K JJINHE CTOPOHBI OCHOBAHUSI PaB-
1o /7. Yepes Touxy M, nexantyio Ha cropose ocosanus BC, u 60koBoe
pebpo S A npoBejieHa IJIOCKOCTB; IIpU 3TOM TOo4Ka M BhIOpaHa Tak, 94TO
ILIOIA/b CEYEHUsI TUPAMUIBI ITOM IIJIOCKOCTHIO SIBJISIETCsI HAMMeHbIeil. B
KAKOM OTHOIIIEHUU 3TA IJIOCKOCTH JIEJUT 00bEeM MAPAMUIHI!

Oreernr. 1. [1;3) U (3;5]. 2. {1/2}. 3. Ilepsslii nemexoy 3aTpaTui Ha

myTh 2 uac, Bropoii — 1 wac. 4. (z;y) = (0;v/2); (0;—v2); (1/%;71/%);

(—g/%;—’h/%). 5.5 = %\/i 6. {77/4+7Tn;7r/2+7rm;7r/4+\/5/2—&—77/6;

k,m,n € Z}. 7. a € {log, (20 & 3v/39);log; (8 + V15)}. 8. Vsamcp : Vsannu =
=57:1.

BAPUAHT 2003 (mapt), dusiosnorndeckuii hakyabTer.

Bagaua 1. Pemmure mepasenctso (2% 4 5)71 < (2713 — 2)~1L,
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3amada 2. CKOJIBKO pa3jIudYHbIX KOPHEl MMeeT ypaBHEHUE
sin b + cos2wx =0

Ha oTpeske [—2;0]7

Bagaua 3. [anbr Takue apudmerndeckas TPOrPecCUs G, U MeOMeT-
pudeckas mporpeccus by, 9To a; = by, ay = bs, azaz — b3 = 8. Haitnure
Pa3HOCTD apuMETUIECKON TPOIPECCHH.

Bagaua 4. Orpesku AC u BD — nuaronajy BIUCAHHOTO YeTHIPEX-

yroasuuka ABCD. Yraet DAC uw ABD paBHBI COOTBETCTBEHHO Y H 0,
cropora C'D = a. Haiinure mwiomaaps Tpeyroasuuka ACD.

3aga4va 5. BoBouka mammcas JoMalllHee COYMHEHNWE U JTOMYCTUI OP-
dorpadudeckre u IyHKTYaI[MOHHBIE OMMOKU. 3aTeM €ro CecTpa IIPOBEPH-
Jla, COUMHEHWEe W UCIPAaBUJIA 9acThb OMHUOOK. B HOBOM TEKCTe KOJIMIECTBO
IyHKTYaIlMOHHBIX OIMUOOK OKa3asoch B mpexaenax or 15,5% mo 18% ot
quCia MyHKTYAIMOHHBIX OMUOOK B cTapoMm Tekcre. KommuectBo opdo-
rpaduIecKnx OmmubOOK yMEHBIIMJIOCH BTpPoe W cocTaBuiao 25% or dumcia
MYHKTYAIMOHHBIX ONMMOOK B IIEPBOHAYAIBHOM TeKCTe. a) MoKeT jm B HO-
BOM TEKCTE COJEpKAThCs POBHO 6 ommbok? 6) Kakoe HamMeHbIee 9ucsio
OImMOOK MOTJIO COJAEPXKATHCS B IEPBOHAYAJIHLHOM TeKCTe?
sin d-sin(y+9)

. 1, 2
Otrsersl. 1. (—2;0). 2. 9. 3. +£2. 4. 2(a ) Sy

. 5. a) mer; 6) 21.

BAPUAHT 2003 (uronsb), pustonorudeckuii dpakymnpbrer, 1.

4 4

3ama4va 1. Pemmure ypasuenne cos4xr = cos® x — sin” x.

3apaua 2. Pemwnre cucremy ypaBneHuit

3 2
cosy - 3% T8 = 277727 . |cos g,

2siny = log, .

Bagaga 3. B pasroGeapennoM Tpeyrosasinke ABC (AB = BC) me-
muansl AM u CN nepecekatorcst B Touke D moj| mpsiMbiM yrjioMm. Haiinure
Bce yriibl Tpeyrosbanka ABC u mromanb derbipexyroibiauka N BM D,
ecsm ocHoBaame AC = 1.

3anmada 4. B aByx rpymmax yauTcs 0JMHAKOBOE KOJIMIECTBO CTYIAECH-
ToB. Kaxx/1p1it CTyIeHT U3ydaeT 1o KpaitHeil Mepe OJINH S3bIK: aHTIMHCKUi
i ppaniry3sckuii. I3pecTHO, 94TO 5 YesI0BEK B II€PBOIi U 5 4eJI0BEK BO BTO-
poii rpyIie u3y4arT 00a sg3biKa. KoanaecTBo n3ydaromux ppaHIly3CKuil B
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1IepBOii I'pyIIe B 3 pa3a MeHbIIE, YeM BO BTOpoii. KosmdecTBo u3yvatommx
aHIVINHACKUIl BO BTOPOil rpymie B 4 pa3a MeHbIlle, 4eM B IepBoil. Kakoso
MUHUMAJIBHO BO3MOXKHOE KOJIMYECTBO CTYJIEHTOB B OJHOI rpyrire?

Bagaua 5. Haiiure Bce 3Havenus: mapaMerpa b, Ipu KaxKJIOM U3 KO-
TOPBIX JIe JIIOOOrO ¢ HEPABEHCTBO

(x—a—2b)2+ (y—3a—1b)?<

DN | =

uMeeT XOTst Obl OJIHO LEJIOYUCIeHHOe pelenue (T;y).

Oreerer. 1. T n € Z. 2. (1,271']4:);(%,—% + 27Tm);(4,% + 2mn), rae

3
k.m.n € Z. 3. LA = /C = arctg3; B = 7 — 2arctg3, 5. 4.28. 5.0 # g

keZ.

BAPUAHT 2003 (urosib), dustosnorndeckuii pakyabrer, 2.
3anmadya 1. Pemure ypaBuenue

sin4z = sin* z — cos® z.
3amaya 2. Pemure cucremy ypaBHEHUI

siny - 27°+27 = 1282 +3z . [siny],

2cosy = logs x.

Bazmaua 3. B pasuobeapennom rpeyrosbauke ABC (AB = BC) me-
muanbl AM u CN nepecekatorcst B Touke D 1oj1 ipsiMbIM yryioMm. Haiinnure
Bce yriibl TpeyrosibHuka ABC u ero ocHoBanue AC, ecju IIOma b YeThl-
pexyrosbuuka N BM D pasna 4.

3amada 4. B aByx rpymmax yuuTcsi OJMHAKOBOE KOJIMYECTBO CTYIEH-
ToB. KaxKJIplif CTYZIeHT M3ydaeT Mo KpaifHeil Mepe OJUH A3bIK: UCHAHCKUN
win ppaniryscknit. I3BecTHO, 9TO 5 Yes10BeK B 11e€pBOii u 6 4eI0BEK BO BTO-
poit TpyIe n3yvaioT 00a A3bika. KOInIecTBO M3ydaomux QpaHIty3CKuit
BO BTOPOIi rpyIme B 3 pa3a 00JibIlie, YeM B mepBoit. KoautecTBo n3y4aio-
X UCIIAHCKUIA B I€PBOii rpy1ie B 4 pa3a 60JibIie, ueM BO BTOpoil. KakoBo
MUHHUMAJIBHO BO3MOXKHOE KOJIMYECTBO CTY/IEHTOB B OJIHOM I'pyTtime?

3amadva 5. Haiinure Bce 3HavueHus mapamerpa b, mpu KaxKJIoOM U3 KO-
TOPBIX HaiIeTCd TaKoe G, ITO HepPaBEHCTBO

(x—a—2b)2+(y—a—3b)?2<

DN =
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He MMeeT LeJIOYUCICHHBIX perteHuii (z;y).

Orsernl. 1. %Jr 71-2—”, (fl)kH% + %k, n,k € Z. 2. (1, % + 27k); (9, 27n);
(1/9, 7 4+ 27wm), tme k,n,m € Z. 3. LA = ZC = arctg3; LB = m — 2arctg 3,4.

4.30.5.2-Lonez

BAPUVAHT 2003 (amnpeb), 3koOHOMUYeCKNi DaKyJIbTET
(oTmenenue meHemKMeHTa), 1.

3amada 1. Pemure ypasuenne 2 - 4% — 31 -2% — 16 = 0.

3anmadva 2. [lna 3aroroBku ceHa ¢depMep TpHU pas3a ¢ WHTEPBAJIOM B
HEJIETI0 CKAINBAJI Ha 3aJUBHOM JIYTY OJHO U TO YK€ KOJUIECTBO TPABBI.
ITocsre Tpex MOKOCOB Macca TpaBbl Ha JIYyry yMeHbIIIach Ha 78,3% mo
CPaBHEHUIO C €€ IePBOHAYAILHBIM 3HAYEHUEM JI0 Hadasa MoKocoB. Ompe-
JIeJINTe, CKOJIBKO IIPOIEHTOB OT IIEPBOHAYAJIBHON MACCHI TPaBbl Ha JIyTY
COCTaBJIsIET Macca BCeil CKOIIIEHHON TPaBbl, €CJIN €XKEHE e/ IbHBII ITPUPOCT
Tpasbl coctasasger 10%.

3agaua 3. Bricora npasusbHOro Tpeyroabanka ABC co croponoit 1
COBIIQJIA€T C OJHOI U3 CTOPOH NPSIMOYTOJIBHOIO TpeyroiabHuka DEF' | yrisl
KOTOPOI'O COCTABJIAIOT apudMeTUIecKyIo rnporpeccuio. IIpu kakom B3anm-
HOM PpacrojiokeHuu tpeyroibaukos ABC u DEF mnomanps ux obieit
JacTU OKazkeTcsd HanMeHbInei? Haiiaure aTy miomain.

3agaua 4. Pemnre ypaBuenue
6z - /1 —922 +182° — 3v2z — 1= 0.

3anmadva 5. Haiinure Bce 3Havenus: napamerpa b, Ipu KOTOPHIX ypaB-
HeHue

b? sin T+2 — 2| + sin? 22 )L
2 b+1 b+1
— bV422+8 —8x = 3 + arcsin |l — z|

nMeeT eIJUHCTBEHHOE pEIIeHUe.

Orsersr. 1. 4. 2. 90%. 3. \{—g. 4. {i%;%@}. 5.b=3.
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BAPUAHT 2003 (amnpesb), 3koHOMUYeCKnil HaKyIbTeT
(oTmeneHne MeHemKMeHTA), 2.

3amaya 1. Pemmure ypasuenue 257 + 24 - 5% — 25 = 0.

3amada 2. MsicoMOJIOUHBINM KOOIIEPATUB, KOTOPBIN OTKAPMJ/IMBAET CTa~
JI0 OBIYKOB, TPH pa3a C MHTEPBAJOM B OJMH MECSII] TOCTABJISJI HA PBIHOK
OJTHO M TO K€ KOJIMYECTBO >KUBOTO Beca TeJIATUHBI. 1lociie Tpex mocTaBoK
OKa3aJI0Ch, 9YTO OOLIUiA >KUBOIT Bec cTafa yBeamdamicd Ha 7,6% mo cpaBHe-
HUIO C ero MepPBOHAYAJIBHBIM 3HAUYEHUEM JI0 Hadasa noctaBok. Onpeennre,
CKOJIPKO IPOIEHTOB OT IIEPBOHAYAJIBLHOIO KUBOT'O BECa CTaJia COCTABJISIET
KHWBOU BeC BCeil TIOCTaBJIEHHON HA PBIHOK TEJISITUHBI, €CJU €XKEeMEeCSIHBIH
IIPIPOCT XKHUBOT'O Beca cTaga cocrasiasgeTr 20%.

Bagaua 3. Beicora mpasmwibHOro Tpeyroiabanka ABC co cTOpOHOM
/3 coBmasiaeT ¢ MeIUAHOMN IIPSMOrO YIJIa IPSMOYTOILHOIO TPEYTOIbHIKA,
DEF, yriasl KOTOPOrO COCTaBJISOT apudMeTH4ecKyio nporpeccuto. Ilpu
KaKOM B3aWMHOM paciojioykeranu Tpeyrojbaukos ABC u DEF mwiomais
ux obmreit gacTu okaxkercs HamMmenbineii? Haiimure a1y miomais.

3ama4ya 4. Pemure ypaBnenme
4z /1 — 422 +1—2V2z — 82 = 0.

3ama4va 5. Haitinnre Bce 3Havennst mapameTpa a, IPU KOTOPBIX YPaB-
HEHUEe

1242 sin :U—M — 6a cos? £ —L —
2 a+6 124 2a

1
3|1 —2z| = 11a? — 11a + 6 + arctg (;c2-|-4_33)

nMeeT eJUHCTBEHHOE pElIeHUe.

Otsersr. 1. 0. 2. 30%. 3. %ﬁ 4. {ﬁ:%;—@}. 5. a0=1.

BAPUVIAHT 2003 (utoJsib), SKOHOMUYECKUH (paKyIbTeT
(oTpenenne skoHoMuKH), 1.
3agada 1. Pemmre nepasencrso V5 — 4x — 22 > —2z — 1.
3amadva 2. IIpo uucia a u b usBectHo, uyro a +b = =12, a - b = 2.

b
Brrauciinre 3HaueHmne BbIparKeHUst % — Q.
a b
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3amaya 3. Haitnnre Bce perrenus cucTeMbl ypaBHEHMH

4.49% — 4 .7r+ylogr3 L gy — 9
497 412 - 3%108sTHY — 4. 9¥ =9,
3anadva 4. Ha nepBom ckitaze caxapa 6bu10 Ha 16 TOHH OOJibIle, Yem

cosu. 3a JIEHb ¢ TEpBOTO CKJIAJIa BBIBE3JIN L qacrs caxapa u % 9acTh
COJIN, IPUYEM caXapa BBIBE3JIN Ha 2 TOHHBI OOJIbINe, YeM cou. Ha Bropom
CKJIaJie coJii ObLIO Ha 4 TOHHBI OOJIbIIE, YeM caxapa. 3a JIEHb CO BTOPOIro
CKJIAJIa, BBIBE3JIM TAKKe % HaCTh CaXapa M § YacTh COJIL, IPHYEM Caxapa
BBIBE3/IM Ha 3 TOHHBI 60JIbIe, deM cou. CKOBKO cotu OBLIO HA TIEPBOM
¥ BTOPOM CKJIQJIaX, €CJIM U3BECTHO, IYTO m — 1esoe uncyao?! [Ipn kakmx m
3aJlava MMeeT pelleHue?!

3amadva 5. [Lnomaae gersipexyrosbanka PQRS pasua 48. I3BecTHO,
aro PQ = QR =6, RS = SP u posro Tpu Bepmuubl P, () u R jexar Ha
okpyzkHOCTH pajauyca b. Haiinmure maunbr cropon RS u SP.

3agaya 6. Haitnure Bce 3uavenns b, mpu KOTOPHIX ypaBHEHNE

3-Vr+2-16b%- /322 +32= Va2 +3z+2

nMeeT eJUHCTBEHHOE pelIeHunue.

3aga4va 7. Haiinnre MakcMMaJIbHBIA 00beM MHOTOIPAHHHUKA C IMSITHIO
BEPITUHAMA, KOTOPBIA MOYXKHO IOMECTHUTD B IIAp pajanyca 2V/3.

OrBernr. 1. [—2;1]. 2. —207. 3. {(log;3;2);(log,(5/3); —1)}. 4.24

u 80 Toun; m = 4. 5. 4/13. 6. (— [ 1.1

1 } 1
= -5 U | =—=; .
0, 2\/5 17 2\/5 —+00
7. 36.

BAPUAHT 2003 (utosb), sxkoHOMUYecKuil hakyIbTeT
(oTmenenue sxkoHOMUKH), 2.

3agaua 1. Pemmre mepasencrso /8 + 2x — 22 < 2z + 1.

3aga4a 2. IIpo uncna x u y m3BecTHo, 9To = +y = 18, 2 -y = 3.
BbrunciinTe 3HaUeHNEe BBIPAYKEHNUST m# + %

3ama4ya 3. Haitnnre Bce perrenus cucTeMbl ypaBHEHMH

4% —19. 3:clog32+y +4 LQY = _10’
4% +6-20Fvlosa3 gy = 5,
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3anada 4. B nepsuorit genn y Bacu gener 6110 Ha 30 pybJieit 6osbiire,
geM y Ilern. Baca BHec Ha MOKYNKY KHHT 7, UACTb CBOUX JICHET, a Ilers
1/2 wactb cBoux jewner, npu srom llers BHec Ha 20 pyGieit 6osbiie Bacu.
Ha Bropoit genp MaabauKy TONLIN B Mara3uH 3a Terpaisamu. Ha stor pas
y Bacu 6pu10 Ha 60 pybuteit 6osbire, vem y Ilerun. Ha mokynky Terpazeit
Bacsi cHoBa BHec 1/n wacTh cBoux JieHer, a Ilerst BHec 1/4 gacTh cBOMX
Jener, pu 3troM Bacst Baec Ha 40 py6uieit 6osibite Iletu. CkoJsibKO fieHer
610 v Iletw B mepBBIit U BTOPOU JEHB, €C/IM U3BECTHO, 9TO 7T — IIEJIOe
qncio? Ilpu xkakux n 3amagda nMeer pernenne?

3amaua 5. Haligure mwiomans gersipexyroiabauka ABCD, eciu AB =
= BC = 3V3, AD = DC = /13, a Bepumna D j1e:KuT HA OKPY’KHOCTH
pajumyca 2, suucauuoii B yron ABC, npuiem ZABC = 60°.

3aga4va 6. Haiinnre Bce 3HaUEHNS @, TPU KOTOPBIX ypPaBHEHNE

5-Vr+3—-3a%2 /8r—16=+v22+2—6

uMeeT POBHO JBa PA3JIMYHBIX PEIICHUA.

3amadva 7. Haiijinre MUHUMAJIBHBINA PAJIUyC IIapa, B KOTOPOM MOXKHO
Pa3MEeCTHUTDH Mapy OJNHAKOBBLIX KPYTJILIX ITUJIAHIPOB, PAJINYCHl OCHOBAHUI
KOTODPBIX PAaBHBI 3, & BBICOTHI 4.

OrBernr. 1. [1;4]. 2. 7. 3. {(f%;logg %) ; (log4 %,f%)} 4. 180 py6. u

240 py6.; . = 3. 5. 3v/3. 6. (—1;— %) u( %;1). 7. 5.

BAPUWAHT 2003 (uioJb), SKOHOMUIECKU# (HaKyIbTeT
(ormesenne meHeKMeHTa), 1.

3amaua 1. Pemmure ypasuenue V5 — dv — 22 = —2z — 1.

3ama4ya 2. IIpo uncia x m y m3BecTHO, 9T0 T +y = 12, x -y = 6.
Boeraucsnre 3HaUeHNE BBIDAXKEHUS —5 + —5.
z Yy

3amadva 3. Haiijinre Bce peleHusi CUCTEMbl ypPaBHEHMIA

347 +20HL .3y —9v = (),
2.4 —5-27.3Y +9Y = 8.

3anmaya 4. Ha ckaane caxapa 6b110 Ha 10 ToHH 60JIbINIEe, Y€M COJIU.
3a sieHb co ckiajia BeIBe3M 1/m vacTh caxapa u 1/3 9acTh coum, npuaeM
caxapa BbIBE3JIM Ha 2 TOHHBI OoJibie, yeM coju. CKOJIBKO coiu OBLIO Ha
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CKJIaJie, €CJIM M3BECTHO, 94TO m — mesoe uuciao? Ilpum xkakux m 3a1a4a
uMeeT perreHue?

3amaua 5. Haligure mwiomans gersipexyroiabuuka ABCD, eciu AB =
= BC =8, AD = DC = 6 u posuo tpu Beprmusl A, B u C jnexar Ha
OKPY2KHOCTH pajuyca b.

3amadva 6. Haiinure Bce 3HaUYeHUs b, Ipu KOTOPBIX ypaBHEHUE

3- Ve 4+4—70 /322 +96= Va2 +Tr+12

nMeeT eJUHCTBEHHOE pEIIeHUe.

OtrBernr. 1. {—2}. 2. 7. 3. {(%;log3 3\5)} 4. 6 Toun; m = 4. 5. %
o oA VT E)

BAPUAHT 2003 (utosb), skoHOMUYeCKUil HakyIbTeT
(ormesenne MeHeRKMEHTA), 2.

3agada 1. Pemwure ypasnenne /5 + 8x — 422 = 4z — 1.

3amadva 2. IIpo yucia a u b usBectHo, 9yro a + b = =12, a - b = 3.
Boraucinre 3HaveHne BhIpasKeHUST % + bli”

3amaya 3. Haiinnre Bce perrenus cucTeMbl ypaBHEHMH

9v — 3o+l gy _ qu+l —
97 437 .Ul _ 2.4y =11,

3anada 4. Y Bacu nener 6outo na 90 pybureit 6osbiie, yem y Ilern.
BaCH BHEC Ha MOKYIKY KHUI' — YaCTb CBOUX JIEHET, a HGTH i JacCThb CBOUX
Jener, ipu 3troM Bacst Baec Ha 40 py6uieit 6osibiite [letn. CkoJibKO JieHer
obL10 y Ilern, ecn u3BectHo, uTo n — nesoe ducyao?! Ilpu kakux n 3a7ada
nMeeT perneHue’?

Bagaua 5. [Ipo gersipexyrosbauk PQ) RS m3BeCTHO, YTO €ro IO/ Ih
pasna 4, PQ = QR = 3v/2, RS = SP, a Bepumna S JIeKAT Ha OKPYKHO-
cru pagmyca /2, Bruucannoit 8 yron PQR. Haiigure Bemmauny yriaa PQR.

3anayva 6. Haitniure Bce 3HavMeHNs @, TPU KOTOPHIX ypaBHEHNE

7-Vr—1-5a% V8r—32= 22 —-5x+4

umMeeT poOBHO JIBa PA3JIMIHBIX DEIICHUNA.

Orsersr. 1. {1}. 2. —60. 3. {(%10&2;—1/2)}, 4. 120 py6.; n = 3.
5. 2arcsin (1/3) (= arccos (7/9)). 6. (—\/lg; —\/g) U (\/g7 \/lg)
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BAPUVAHT 2003 (utoJsib), SKOHOMUYECKUH (paKyIbTeT
(BeuepHee otnesenue), 1.

3agaua 1. Pemnre mHepasencTso V8 + 2x — x2 < 2z + 1.

3amadga 2. IIpo yucia a u b usBectHo, 4yro a + b = —18, a - b = 3.
Borunciinre 3uHavenne BhIpasKeHUsT

1 1

as |b] b2
3amaya 3. Haitnnre Bce perrenus cucTeMbl ypaBHEHMH

97 — 3vl.gv g+l —
9% 437 . 2u+1 _ 2. 4¥ =11,

3anmadva 4. Ilox oBec ObLI BBIIE/IEH YIACTOK Ha 13 reKTapoB 60BN,

9eM y9IaCTOK IIOJT HINEHUITy. 3& JIeHb 3aCesin 7, JacTh yqacTKa OBCa I 3
9aCTh yYaCTKA IIIEHUI[B, IPUYEM OBCA HOCESJIH Ha 3 TeKTapa O0JIbIle, deM

mmrenutibl. KakoBa IO 1L yIaCTKa, BBIJIEJEHHOTO IO/ HIIEHUILY, €CJIn
M3BECTHO, 4TO N — Iejoe yuciao? Ilpu kakux n 3aja4a uMeeT perneHue’?

3amadua 5. Haiigure miomaas yersipexyroibanka ABC D, eciu AB =
= BC = 3V3, AD = DC = /13, a Bepumna D JIe;KUT Ha OKPY?KHOCTH
pajumyca 2, suucanuoil B yron ABC, upuuem ZABC = 60°.

3anaua 6. Haiture Bce 3HaYeHUs @, IPU KOTOPBIX ypaBHEHUE

5 - Vr+3—-3a> - V8x—16=v22+2—6

nMeeT POBHO JABa PA3JIMYHBIX PDEIICHUA.

3amaya 7. Haiijiure MUHUMAJIBHBINA PAIUyC IIapa, B KOTOPOM MOXKHO

Pa3MeCTHUTDH Mapy OJNHAKOBBLIX KPYTJIBIX ITUIAHAPOB, PAJINYChl OCHOBAHUMN
KOTODPBIX PaBHBI 3, & BBICOTHI 4.

Orsersr. 1. [1;4]. 2. —210. 3. {(%103;32;7%)} 4. 3ra;n=4. 5. 3\/3.

6. (—1;— %) U (\/? 1). 7. 5.

BAPUVAHT 2003 (utoJib), S5KOHOMUYECKUH (paKyIbTeT
(BeuepHee otrnesenue), 2.

3agaua 1. Pemure mepasencrso v5 — 4r — 22 > —2x — 1.
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3anmadva 2. IIpo uncina x u y usBectHo, 4ro ¢ +y = 12, x -y = 2.
BquI/ICJTI/ITe 3HaY€HUE BbIpa2KE€HU

1

|yl
- +?'

3anaua 3. Haiiure Bce pereHust CuCTeMbl ypaBHEHNN

347 42013y —9v = (),
2.4 —5-27.3Y +9Y = 8.

3aga4va 4. Maraswd mosiyaus My»KCKOit 00yBHM Ha 22 MUJLIMOHA PY-
6Jteil OoJIbIIIe, YeM YKeHCKOH 00yBHU. 3a HEJIeII0 MAara3uH IIPOJIAJ =, acTh

MY2KCKOIl 00yBU 1 i YaCTh YKEHCKOM, IpruieM »KEeHCKOH 00yBHU MTPOJIAJIN Ha
4 munona py6Jiell MeHbIre, yeMm My»Kckoit. Ha kakyio cymMMmy Marasud
MOJTY YT YKEHCKOH ODYBH, €CJIM M3BECTHO, 4TO m — tejoe uucyo? [Ipu
KaKHX 1M 3aJa4a UMeeT pelleHue’

3anmadva 5. [Lnomanp gersipexyrosbauka PQRS pasua 48. zBecTHO,
aro PQ = QR =6, RS = SP u posHo Tpu Beprmubl P, Q u R jnexar Ha
OKpy2KHOCTH pajumyca 5. Haiipure jpunbr cropon RS u SP.

3aga4va 6. Haitnure Bce 3Havenns b, mpu KOTOPBIX ypaBHEHNE

3V +2-16b%- /322 +32= Va2 +3z+2

nMeeT eJUHCTBEHHOE PeIlleHue.
3anmadva 7. Haiijiure MakcuMasibHbIN 00beM MHOTOIDAHHHUKA C MSITHIO

BEPIIIHAMI, KOTOPBIil MOKHO IIOMECTHTE B IITap paamyca 2v/3.

Orsersr. 1. [-2;1]. 2.207. 3. (%;log33\/§). 4. 8 v py6.; m = 5.

3
5. 41/13. 6. (—oo;—L} U [—i; %J U {ﬁ;—i—oo). 7. 36.

BAPUAHT 2003 (urosb), ncuxosorudeckuii dpakysnbrer, 1.

3aga4a 1. Pemmre ypasnenue logs, 35 = 2.
Bagaga 2. Pemmre ypasrenue sin 3z - sinx = —1/8.
Bagaga 3. Pemmre nepasencTso |3z + 1] +1/3z + 4 < 3.

3amada 4. B okpyx)HOCTH pajuyca /7 BIICaHA TpAIEIHsT C MEHBIIIM
ocHoBanueM 4. Yepes TOUKy Ha ITOI OKPYKHOCTHU, KacaTeJIbHAs B KOTOPOit
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mapaJiiebHa OIHOI 13 OOKOBBIX CTOPOH TPAIEIINN, TPOBEIeHA TapaLIeTh-
Hasl OCHOBAHUSM TPAIEIINN XOPJa OKPYyKHOCTH Jaunbl 5. Haligure qmuny
JUaroHaJIM Tpallelluyd U IJIONA/Ib Tpallelii.

Bagaua 5. [Ipy Kakux 3HAYEHHUSAX [TapaMeTpa ¢ ypaBHEHUE
2|z —9al —2a* +35+2 =0

He umeer pemennii? [Ipu kakux (OCTAIbHBIX) 3HAYCHUAX IIAPAMETPA G BCE
PeIlleHns 9TOr0 ypaBHEHUsI IIPHHAJIeskar oTpesky [—30;63]7

Orsernl. 1.z = (/5 —3)/3. 2. (Farccos((1 — v/11)/4) + 27n)/2, n € Z.
3.2 ={-4/3} U[-1;0]. 4. d =5, Sapcp = 975V/3/196. 5. a) a € (—5/2;7),
6) a € [(9— v211)/2;—5/2] U{T}.

BAPUAHT 2003 (uronb), ncuxosorundeckuii pakymnprer, 2.

3aga4da 1. Pemmre ypasrenne log, o, 3 = 2.
Bazmaua 2. Pemure ypasuenue cos3x - cosx = 1/8.
3amaua 3. Pemure nepasencrso 2z — 5| + /22 + 1 < 6.

3amada 4. B okpyx)HOCTH quamerpa 3v/3 Brmcana Tpamnenust ¢ 60JIb-
muM ocHOBaHWEM 3. Hepe3 TOUKY Ha 3TOU OKPYKHOCTH, KacaTeJIbHas B
KOTOPOI TapaJjiiebHa OTHON u3 OOKOBBIX CTOPOH TPAIEINH, MPOBEICHA
mapaJiiebHass OCHOBAHUSIM TPAIIEIIUU XOP/Ia OKPYKHOCTU IIuHbl 5. Haii-
JUTE JIJINHY JTUATOHAJIM TPAIEIUN U IO b TPATIEINH.

3agaya 5. [lpu Kakux 3HaUYEHUIX TapaMeTpa a ypaBHEHUE
2z —2a| —a*+15+x=0
He umMeer pernennii? [Ipu Kakux (OCTAIBHBIX) 3HAYEHUSIX TTApAMETDPA ¢ BCE
PeIlleHns] 9TOTO ypaBHeHUsl IPUHAJIexKaT oTpesky [—9;10]?
Oteerbl. 1. = (2 —/3)/2. 2. (farccos((—1++/11)/4) +2mn)/2, n € Z.

3.0 = {-1/2} U [-0;4]. 4.d = 5, Sapcp = 50v/2/9. 5.a) a € (—3;5), 6)
a€[2-2V7;-3]u{5}.

BAPUAHT 2003 (urosb), ncuxosiorudeckuii dpakynprer, 3.

3apaua 1. Pemnre ypasuenne log,, 42 = 2.
3amaua 2. Pemure ypasuenue sin 6z - sin 2z = —1/16.

Bagaga 3. Pemmre Hepapencrso |4z — 7| + 4z + 3 < 10.
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Bagaua 4. B okpyxnoCcTh pajmyca v/13 BImcaHa TpaIenys ¢ MeHb-
muM ocHoBaHMeM 5. Uepe3 TOUKY Ha 9TOH OKPYKHOCTU, KAaCATEJbHAS B
KOTODOIl IapaJiiesibHa OJIHOM 13 OOKOBBIX CTOPOH TpAIeINH, IPOBEJICHA
napaJiieJibHass OCHOBAHUSIM TPAIEIUN XOP/a OKPYKHOCTHU jymabl 7. Haii-
JUTE JINHY JUATOHAJIN TPAIEINN U ILIOMAb TPAIEIIH.

Bagaua 5. IIpu Kakux 3HAUEHUSIX ApAMETPA G yDABHECHUE
2|z —8a|l —2a* + 24+ 2 =0

ne umeer perennit? [Ipu kakux (OCTAJIbLHBIX) 3HAYCHUAX TIApAMETPA @ BCE
PEIIeHns] STOTO ypaBHEHUsI TIPUHAJIIEXKAT OTpe3Ky [—20; 48]7

Oteernr. 1.1 = 2+ 1/v/2. 2. (farccos((1 — +/10)/4) + 27n)/4, n € Z.
3. v = {-3/4}U[-1/2;13/4]. 4. d =7, Sapcp = 21561/3/169. 5. a) a € (—2;6),
6) a € [4—+/38 —2]U{6}.

BAPUAHT 2003 (utosib), ncuxosiorndeckuii dakynbret, 4.

3aga4da 1. Pemmure ypasrenne logs s, 5 = 2.
3amaua 2. Pemure ypasuenue cos 6z - cos2x = 1/16.
Bagada 3. Pemmre HepapencTso |5z — 9| + v/5x + 6 < 15.

Banaga 4. B okpyKHOCTB amamerpa /65 BIcaHa TpAIeNus ¢ 60Jb-
UM OCHOBaHUEM 7. Hepe3 TOUYKY Ha ITOU OKPYKHOCTHU, KacaTe/JbHas B
KOTOPO# MapaJurejibHa OHOI 13 OOKOBBIX CTOPOH TPAIENNH, IIPOBEIEHA
nmapaJiiebHas OCHOBAHUSIM TPAIEIIUN XOP/Ia OKpy2KkHOoCTH jymmab 8. Haii-
JUTe JJINHY JUaroHaJNd TPAIeNUH U ILUIOMA b TPAIIeIH.

3ama4ya 5. [Ipn Kakux 3HaYEHUAX TapaMeTpa a ypaBHEHNE
2|z —3al —2a* +35+2=0

He umeer permennii? [Ipu Kakux (OCTAIBHBIX) 3HAYEHUSIX TTApAMETPA ¢ BCE
PeIleHns 9TOTO ypaBHEHUsI IIPUHAJIIEXKAT OTpe3Ky [—14;15]7

Oteerbr. 1.z = (5 —+/5)/3. 2. (+arccos((v/5 — 1)/4) + 27n)/4, n € Z.
3.2 ={-6/5}U[~1;19/5]. 4. d =8, Sapcp = 768/25. 5. a) a € (—7/2;5), 6)
a € [(3—+107)/2;—7/2] U {5}.
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BAPHMAHT 2003 (uronn), ICAA, 1.

3amava 1. Yucsa x, y u3MEHSIOTCS B CIeAyOmux npegenax: 3 < ¢ < 4
n 1 < y < 2. Haliinre B KaKuX IpeJiesiax M3MEHIeTCsl BEJIMINHA BhIpaXKe-
s A = 4772971 4y 4 4o — 4.

Bagaga 2. Pemmre ypasuenue (|z| — 5)% — |5 — x| = 30.

Bapgaua 3. B npasuibubiii Tpeyrosbauk ABC co cTopoHoit a Bimcana
OKPYKHOCTB. DTa OKPYKHOCTh KACAETCSl BHEITHUM 0OPA30M TPEX JIPYTUX
OKPY?KHOCTEl TOTO Ke pajinyca B TOYKAX KACaHUs CTOPOH TPEYroJbHUKA.
Hentpsr BHEmHUX OKpy2KHOCTEH coorBercTBenHo (1, O, Os. Haitmure
IJIOIIa/Ib IMEeCTUYTI'oJIbHUKA, ITOJJIYYIalonIerocd IIpU IepecedYeHnn TpeyroJib-

unkoB ABC u O10503.

Bamaua 4. Haifmure KopHE ypaBHEHHS
tg <x+ %) +1=2(V2+1)ctgz,
IPUHA/JICKAIIIE OTPE3KY H, %r] )

3amadva 5. Pemure HepaBeHCTBO

((1/2)\/1(3%412 (222) logg,a (4oh)—1 _ 1) y

x /(22 + 8z + 15)(25622 — 242 — 1) > 0.

Bamaua 6. Oyuxmus y(z) = 22 + 2(c — d)z + 3¢ — d TakoBa, 4TO
y(1) -y(—=1) < 0 u |¢c — d| > 1. Haiinure BesmuuHbl ¢ U d, IPU KOTO-
PBIX JIMHA [IPOMEXKYTKA, IIPEJICTABIISIIONEro coboil MHOXKECTBO 3HAYEHMUIT
dyuxkmun f(x) = |y(x)| Ha orpeske [—1;1], HaNMeHbIIAsE; YKasKUTE 3TO
MHOXKECTBO 3HAYCHUIA.

Orperst. 1. A € [1/16;12]. 2. {11;L VlGl}. 3. V342 4. (T,

5 a
7r+arctg\[37r} 5. ;*5]U[*33 } { 32} {%} { 4+OO)'
6. Orpesoxk [0; 2] c=0 o=t

. Or K [0; 2] mpu nim

BAPUAHT 2003 (uonn), ICAA, 2.

3agaya 1. Yucna ¢, d u3MeHSIOTCs B caeayomux mpejaenax: 1 < c < 3
n 5 < d < 6. Haliaure B Kakux mpejiesiax M3MEHsIeTCsl BEJIMINHA BhIParKe-
Hust A = 24¢=4=3 _ 94 4 2¢ + 10.
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Bagaga 2. Pemmre ypasuenue (2 — |z|)? + |z — 2| = 12.

3aga4va 3. B mpasuibHblit Tpeyronbauk DEF Bnmcana OKpYy»KHOCTD
paguyca r. DTa OKPYXKHOCTb KacaeTcs BHEIIHHM 00pa3oM Tpex APYyTrHuX
OKPYXKHOCTEI TOr0 Ke paJinyca B TOYKAX KACAHWUS CTOPOH TPEYTOJbHUKA.
IlenTpnl BHemHuUX OKpy:KHOCTE(l coorBercTBeHHO (1, O, O3. Haiinure

ILJIOIA/b [IIECTUYTOJIBHUKA, TTOJIYYAIONIEroCst TIPU EPECeIEHUN TPEYTOJIb-
mukoB DEF u O1050s3.

3anmaya 4. Haiiiure kopHU ypaBHEHUsT
6(2+V3)ctgz — V3 =13tg (er %),

npuHaIeXKanme orpesky [—; 0].

3agaya 5. Perure nepaBeHCTBO

((1/7)V1o80c2 Gt Torars G -1 _ 1)

x /(22 — Tz +10)(24322 4+ 18z — 1) > 0.

Bagaga 6. Oynxmusa y(z) = 22 + 2(a + b)x + a — 2b TakoBa, 4TO
y(1) - y(—=1) < 0 u |a + b] > 1. Haiigure Besmauusl ¢ u b, Ipu KOTO-
PBIX JIJIMHA IIPOMEXKYTKa, [IPeJICTABJISIONero coboii MHOYKEeCTBO 3HAYeHUi
dyuxkun f(x) = |y(x)| Ha orpeske [—1;1], HanMeHbIIAsT; YKasKUTE 3TO
MHOXKECTBO 3Ha4YCHU.

Orperst. 1. A € [1/32;22). 2. {5;M}. 3. 223 4. {-T;
—rtarctg Y2} 5. (—oo;—S—} {- 9} {3} { )5+oo) 6. Or-

-1 a =

pesok [0; 2] npu {Z_ 0 win

BAPUAHT 2003 (uronb), coruosiorndeckuii dbakymnbrer, 1.

3agaua 1. Pemmute ypasaenue /2x + 3 + vz — 2 = /3z + 7.

3aga4ya 2. Pemmure nepaBeHCTBO

1
3 logg 1 (6 + ) < logg ; 7.
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3agaua 3. Yersipexyroapuuk ABCD Brucan B OKpyKHOCTb. Pajn-
yCc OKpykKHOCTH paBeH 2, cropoHa AB pasua 3. Iuaronamu AC u BD
B3aMMHO NepreHuKyaapubl. Haitaure CD.

3ama4va 4. B ropoge N Ha JOKHOCTH M3pa Ha BbIOOpax OaJLIOTH-
poBasuch 3 kaumumarta: Axysnos, Bapanos u Bopobbes. B magase mpes-
BBIOOPHOI KAMIIAHUW TIPENOYTEHUsT u3buparesieil pacupesessiich Kak
1:2: 1. ITo okonyanun npeasuibopHoii ronku 40% usbupareseii Topoa
N 0TKa3a/IiuCh yYaCTBOBATh B BHIOOpAX, Yy OCTAJIbHBIX K€ IPEeIIOYTeHMs
He m3MeHmIuCh. CKOJIBKO IPOIEHTOB CTOPOHHWKOB KAaXKJIOT'O KAHJIAIATA
OTKa3aJIuCh OT TOJIOCOBAHWS, €CJIM [0 OKOHYAHWH MPEIBLIOOPHON TOHKH
COOTHOIIIEHUE TOJIOCOB cTajio 3 : 3 : 3,67

3amada 5. /Ioe pabounx msroromin 316 merasieit, mpudemM BTOPOit
cresal Ha 4 Jeraju MeHbIe 1epBoro. I3BecTHO, YTO IEPBbI pabouwmii
paboTas Ha 3 JHS JIOJIbIIIE BTOPOrO, IIPU 9TOM B JI€Hb U3rOTaB/IUBas Ha 2
nertaym Menbine. CKOJBKO JeTajeil B JeHb Jesall KaxK bl pabodmii?

Bagaua 6. Onpejennure Bce 3HAYEHUS ApAMeTPa @, TPU KAXKJIOM U3
KOTOPBIX TPU Pa3INIHBIX KOpHs ypasHerus x> + (a? —9a)x? +8ax —64 = 0
00pa3yioT reoMeTpuIecKyio mporpeccuto. Hafinre 3Tu KOpHU.

Orserbi. 1. 3. 2. (0;3]. 3. /7. 4. 25%, 62,5%, 10%. 5. Ilepseii — 10,
BTrOopoit — 12. 6. a =7; 21 =2, x2 =4, r3 =8.

BAPUAHT 2003 (urosb), coruosiorndeckuii dbakynpsrer, 2.

Sanmaua 1. Penmre ypasnenme /22 +1 — /5 —x = /.

3aga4ya 2. Pemure nepaBeHCTBO
1
3 log, (12 — z) < logy .

3amada 3. Yerwsipexyronbauk ABCD Bmucan B OKpyKHOCTb. Pasti-
yc okpyzkHOcTH paBeH 4, cropona AB pasua 6. [Imaronamm AC u BD
B3aMMHO eprenuKyaspubl. Haiimure CD.

3amada 4. B ropoge N Ha J0/KHOCTH Mpa Ha BbIbOpax 6ajuioTu-
poBayinch 3 KaHgugara: Axysios, Bapanos u Bopobres. B mHauase mpe-
BBIOOPHO#M KaMIIaHUM IIPEIIOYTeHnsT n30upaTeaeil pacupeaesstinch Kak
1:2: 3. Ilo okomwanmu npensoiboproil ronkn 50% msbupareseit ropoma
N 0OTKa3a/IiCh yIACTBOBATH B BHIOOPAX, Y OCTAJIBHDLIX K€ MPEAIOYTEHUS
He M3MEHUIUCh. CKOJIBKO IIPOIEHTOB CTOPOHHUKOB KarKJIOTI0 KaH/IMIaTa
OTKA3aJIUCh OT T'OJIOCOBAHMUS, €CJIU 110 OKOHYAHWM IIPeIBBIOOPHON MOHKH
COOTHOIIIeHHE T0J10coB crajo 1 :2: 1,57
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3anmada 5. /Ioe pabounx msroroBusn 294 nerasieil, mpudeM BTOPOil
crenasn Ha 6 nerasieit MeHblle mepsoro. M3BecTHO, 4TO BTOpOI pabouwmii
pa6OTa.H Ha 2 JHsA MeHbIle IIepBOro, IIpu 3TOM B /IeHb U3roTaBJ/INBasd Ha 3
netaym bosbie. CKOMBKO AeTajeil B IeHb Jesiall KaxKIblii paboumii?

3anmada 6. Oupermennre Bce 3HAYEHUS [TAPAMETPA @, IPUA KAXKJIOM U3
KOTOPBIX TPU PA3JIMYHBIX KOPHSA YPaBHEHUS

23 + (a? — 15a)2® + 12a2 — 216 = 0
00pa3yioT reoMeTpuIecKyio mporpeccuto. Hafiiure 3T KOpHU.

Orernr. 1. 4. 2. [3;12). 3. 2V7. 4. 333%, 332%, 662%. 5. Tepneuit —
15, Bropoit — 18. 6. a =13; 1 =2, x2 = 6, x3 = 18.

BAPUAHT 2003 (uroJib), pakyIbTeT rocyIapCTBEHHOrO
ynpasJjieHusd, 1.

Bagaua 1. AsrozampaBounbie craninuun F u F' pacnoJiozKeHbl Ha pac-
cTodHun 3 KM OjHa OT aApyroii. [me mHambosiee BBITOTHO Pa3MeCTUTDH OEH-
3ockiiaz, eciau Ha A3C E exXeJHEBHO ITOCTaBJIAETCS 8 TOHH OeH3UHA, a Ha

A3C F — 4 tounnr?
Banmava 2. Pemure mepasencrso |2z 4 8| > 8 — |1 — z|.

3amaua 3. Tpu upequpusarus A, B u C' Ha mapuTeTHbIX (PABHBIX )
HaJajax MPOKJIAIBIBAIOT HEOOXOAMMYIO UM MIOCCEHHYIO TOPOry AauHou 16
kM. [Ipennpustue A B3sio Ha cebst mpokaaaky 10 KM 10poru, mpeInpusi-
te B — ocrasnbubie 6 KM, a npefnpusitue C' BHECJIO CBOIO OO JIeHbIaMH,
yIIaTuB 16 MUJLIMOHOB YCJIOBHBIX JICHEXKHBIX equHuIl. Kak 3T JeHbru
JIOJIZKHBI OBITH pacrpeesieHbl MexX 1y npeanpuaruaymu A u B?

3anadva 4. B npsamoyrosbaoM Tpeyrospauke K LM mpoBemeH orpe-
30K M D, coeauusomuii BEPIINHY IPAMOTO yIJia ¢ TOYKOH [ Ha rumore-
nyse KL tak, uro amunbl orpe3koB DL, DM n D K pa3au<ubl u 00pa3yioT
B YKAa3aHHOM IHOPSIIKE N€OMETPIIECKYIO IIPOIPECCHIO CO 3HAMEHATETIEM v/ 2,
nprueM DL = 1. Haitanre Bemmunny yria KM D.

Banmava 5. g xkaxmoit mapel uncen ¢ u b Haliumre BCe peNIeHUs
HEepaBeHCTBA « - 224+b>0.

3ama4da 6. Pemure cucremy ypaBHEHUI

TH+yY+z=2,
2wy — 22 = 4.
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Bagayva 7. g Toro 9Tobbl yCIeTh Ha MOCJE THUI JIEKTPOIIOe3]I, Ce-
Mbe€ U3 9€ThIpEX 9€JIOBEK HY2KHO IIepefITI/I 110 ITemexoJHOMY MOCTY 6I)ICTpee7
geM 3a 32 MmuHyThI. O THOBPEMEHHO 110 MOCTY MOI'YT HJITH He 6oJiee AByX de-
JIOBEK, TIPUYEM BBUJLy TEMHOI'O BPEMEHH HEIPEeMEeHHO ¢ (poHapukoM. Fcym
MOCT IIPOXOISAT JIBOE, TO CO CKOPOCTHIO TOrO, KTO UJIET MeJJIEHHEe. YCIEIOT
JIM Ha, TIOCJIETHUN 1T0€3/T BCE WIEHBI CEMbU, €CJIN U3BECTHO, YTO B OJIMHOYKY
AHnHa MoXxeT nepeiitu MocT 3a 2 MUHYTHI, Bacusuit — 3a 4 munyTsl, Uro-
pek — 3a 10 munyTt, Mapbsa Banosna — 3a 16 MunyT, a (hOHAPUK TOJHKO
OJIVH.

OtrBersl. 1. B nynkre E. 2. (—o0; —5] U [—1;+00). 3. 14 MM/UINOHOB Y. €.

VE]

pertenuii npu a > 0, b > 0; (—oo;+00) upu a < 0, b < 0; (—o0; —y/—a/bj U

U [v/—a/b;+00) mpu a > 0, b < 0; [—y/—a/b;\/—a/b] npu a < 0, b > 0.
6. {(2;2;—-2)}. 7. Ycneror.

s npeanpuaTas A m 2 MumoHa y.e. — ags B. 4. arccos <L> 5. Her

BAPUWAHT 2003 (urosb), pakyIbTeT rocy1apCTBEHHOTO
ynopasJjieHud, 2.

Bagaua 1. Tocynapcreennnie npeanpusarus A u B, pacrnoyioxKeHHbIE
Ha pacctoganu 100 KM O7THO OT APYTOT0, BBIITYCKAIOT OJITMHAKOBBIN ITPOJIYKT.
B xakom mecTe HAnbOJI€E BHITOIHO PA3MECTUTH CKJIA]] TOTOBOI IPOILYKIIAU,
ecyu 1npejrpusitie A Bblllyckaer B JjieHb 60 eMHUIL IPOLyKTa, IPEIIPHUs-
tie B — 120 exununi?

Bagaga 2. Pemmre nepasenctso |z + 3| < 13 — |4 — 2z|.

3amadva 3. Tpu npemupusitust D, E u F' cTposT coOpy»KeHue Ha paB-
HBIX JIOJIEBBIX HadasiaX. [y crpoumresnbcTBa morpeboBasoch 110 xkamen-
ubIx 6s10k0B. [Ipeanpusarue D npencrasmio 70 6/10koB, mpeanpustue £ —
ocrasbuble 40, a npeanpuaTHe F' PEIio BCIO CBOIO JOJIIO OIJIATUTD JI€Hb-
raMu, BBLIEJNB JjIsd 3TOro 110 ThICAY YCJIOBHBIX JIEHEXKHBIX enuamI. Kax
Pa3/IeJInTh 3TU JIEHbI'M MeXK 1y mnpeanpusatusyvu D u E7

Bagaua 4. B upsamoyroasaom Tpeyroabauke ABC mpoBeieH 0Tpe30K
CK, coemuusionuii BEPIIMHY MPSMOrO yria ¢ Todkoit K Ha TUIOTeHy3e
AB raxk, yro jymuabl orpe3koB BK, CK u AK pasjudHbl U 00pasyor
B YKa3aHHOM IIOPsiJIKEe T€OMETPUUIECKYI0 mporpeccuto, npuiem C'K = 2.
Haiinure paguyc oKpy>KHOCTH, OMUCAHHON OKOJIO Tpeyroybuuka ABC, ec-
g AC = 3.

Bamava 5. g Kaxkaoil mapbl 9ucea a U b HaiiauTe BCe pelleHus
HepaBeHcTBa a - 22 4+ b > 0.
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3ama4ya 6. Pemure cucremy ypaBHEHUI

r—y+z=23,
22 4+ 22y = —9.

3anmadva 7. g Toro 94robbl ycmeTh Ha MOCIETHUN JIEKTPOIIOE3]T, Ce-
Mb€ U3 4eThIPEX YeJIOBEK HYZKHO MEPEHTH 10 MEeIeX0ITHOMY MOCTY ObICTpee,
geM 3a 16 MuayT. OTHOBPEMEHHO IO MOCTY MOT'YT HJITH He Dojiee IByX de-
JIOBEK, IIPUYEM BBUJLy TEMHOI'O BPEMEHH HEIIPpEMEHHO ¢ (poHapuKoM. Fcm
MOCT IIPOXOJIAT JIBOE, TO CO CKOPOCTBIO TOTO, KTO UJIET MeJJICHHee. YCICIOT
JIV Ha, TIOCJIETHUI TTOE3/T BCE WIEHBI CEMbU, €CJIN U3BECTHO, YTO B OJIMHOUKY
Muxann moxker mepeiitu moct 3a 1 munyty, Hagexma — 3a 2 MunyTHI,
Marmenbka — 3a 5 munyt, Ban CrenanoBud — 3a 8 MuHyT, a (DOHAPUK
TOJIBKO OJIVH.

OrBerbl. 1. B nynkre B. 2. [—4;14/3]. 3. 100 Tobicad y.e. mis mnpes-
npusatusg D u 10 Teicay y.e. — mia E. 4. 9\/5/10. 5. Her pemennit npu
a<0,b<0; (—oo;400) mpu a > 0, b > 0; (—oo; —y/—b/a] U [\/—b/a; +0o0)
npu a > 0, b < 0; [—v/—=b/a;+/—b/a] npu a < 0, b > 0. 6. {(3;-3;-3)}.

7. Ycneror.

BAPUAHT 2003 (anpeas), Bbiciias mikoja 6usHeca, 1.
Bamaua 1. Pemmre ypapnenme 2222 + 102 = /127623 + 36422.

3aga4a 2. Ilocse Toro kax 1500 HOBBIX BKJIAIINKOB OTKPBLIN B OAHKE
cuera Ha 06mryro cymmy B 7 MjH. 800 ThIiC. py0., CpeaHuil pa3smep BKJia-
na, cocrapaaBmmii 6 Teic. py6., ymenbmmica Ha 10%. Oupenenure auciio
CTapbIX BKJIAIINKOB OaHKA.

3aga4ya 3. Pemure nepaBeHCTBO

6
Ve +4-2 > —.
Ve | vr+4—-3

3anaya 4. Haitnure KoopIMHATHI IEHTPA U PAIUYC OKPYKHOCTHU, OTIH-
CaHHOM 0KOJIO TpeyrosibHIKa ¢ BepumHamu K (—5; —1), L(—2;0), M (2; —2).

3ama4va 5. Haitnure obmactsb onpeneaeHust pyHKIIT

1 1
f(z) = \/10g4 5 log, (2z) - logs bR

Bagada 6. B tpanenuu ABCD (AD|BC) 6uccekrpuca yriaa BAD
nepecekaer croporny C'D B Touke M. Haitnure juiuny orpeska AM, eciu
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uzBectHo, uro BM =8, BC + AD = 17, a tpeyrosbauku ACM u ADM

UMEI0T OJIMHAKOBYIO ILJIOHIa/Ib.

3amaya 7. Pemure ypaBHuenue
1 1
(x —1)%(sin4x + sin4)6 + (2 + 1)%(sin 2 — sin 22)s = 0.

3apaua 8. Haiijure Bce 3HaUeHNs napaMerpa p, IPU KOTOPBIX CHCTe-
Ma ypaBHEHUN

2 +y? =5

{(Iaﬁl + 1yl =p) - (2| + lyl + |z + y[ - 2p) =0,
p

MeeT POBHO 4 PA3/IMIHBIX PENTeHus.

Oreernr. 1. {0;2}. 2.500. 3.[—4;5) U (21;+00). 4. Llearp B TOuUKE
(=2;-5), R = 5. 5. (4,8)U{2}. 6. AM = 15. T. {—1;5 —1+47mnne Z}.

8.p€{%}u<%;l}.

BAPUAHT 2003 (anpess), BbicilIas HIKoJa OusHeca, 2.

Bagaua 1. Pemmre ypasnenne 2122 4 18z = /195323 + 70222,

3anmadva 2. Ilocse Toro kak 1300 HOBBIX BKJIAIINKOB OTKPBLIN B OaHKe
cueTa Ha OOILYIO0 cyMMy B 27 MJIH. pyb., CpeHuil pa3Mep BKJIAJa, COCTAB-
Jgasmmit 15 teic. py6., yBeamumica na 20%. OupenenuTe 4ucio cTapbiX
BKJIATYUKOB DaHKA.

3amada 3. Pemure HEpaBeHCTBO
10
V+9-5

3agaua 4. Haiigure KOOpIuHATEI IIEHTPA U PAJIAYC OKPYKHOCTH, OIH-
caHHOI 0K0JIO TpeyroJbauKa ¢ Bepumaamu A(—8;0), B(—5;1), C(—1;—1).

Ve +9-—2>

3anmaya 5. Haiinure obnacts onpenesenns pyHKIANA

Wl =

1
flx) = \/logzz 3 logs x - logs1

x

Bagaua 6. B rpaneruu KLMN (KN| LM) 6uccekrpuca yraa LK N
nepecekaer cropony M N B touke P. Haiimure miuny orpeska LP, ecau
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n3BectHo, uto K P =5, KN + LM = 13, a tpeyroisuuku K MP u KNP

UMEI0T OJJUHAKOBYIO ILJIOHIa/Ib.
3aga4ya 7. Pemure ypaBnenue

(z +1)*(sin3 — sin 3x)% + (z — 1)*(sin 6 + sin 6:5)% =0.

3anada 8. Haiinure Bce 3HAYEHNS TapaMeTPa @, IIPU KOTOPBIX CHCTe-

Ma ypaBHEHUIl

2 1
(1al + 1yl + 2 = o1 = 2) - (2l + Iyl = 1) = 0,
:172+y2*a2

umMeeT poBHO 4 Pa3JIMIHbIX PEIICHUA.

1. {0;3}. 2.1200. 3. [—9;16) U (40;+ 4. L[eHTp B TOYKe

OTBeThI. 00).
{ % - 27m,n € Z}

(=5;—4), R=5. 5. (27;81) U{9}. 6. LP =12,
8. ac {1/V2} U [1;V?2).

BAPUWAHT 2003 (uroJb), BeICIIAS IIKOJIA GusHeca, 1.

3amaya 1. Pemure HepaBeHCTBO

5)(x—3

CrOE=3) _,
z+5

3aga4da 2. B Ganke obmas cymMMa KpeIuTOB, BBIIAHHBIX HACEJIEHUIO

cocrapigeT 25% 0T CyMMBI KPEIUTOB, BBIJAHHBIX MPeIIpuaTuaM. Kakoit
IIPOIIEHT OT 0DIIero oobemMa KpeIuTOBaHUSI B 9TOM OaHKe IMPUXOIUTCS Ha

JIOJTIO TIPEIIPUSITI?
Banmava 3. Pemmre ypasrenue 2ctgz - [sinz| + 1 = 0.

3amaya 4. Pemure cucremy ypaBHEHHUI

5logsy (z +y) +log1 (3y — 8) =0,
2

2242+ 2 4y =12.
3amadva 5. Haiijure croponsl napasuienorpamyma ABC D, eciiu u3Bect-
HBI KOODJMHATHI JIBYX €r0 IPOTUBOIOJOXKHBIX BepimH A(—3; —6), C(5;12)

u rouku M (1;9), asnsiomeiics cepenunoii croponst BC.
Bagada 6. Haiisure Bce napsl mesbix quces (;y), yA0BJIETBOPSIONINX

ypasuenmio 222 = 2y? + 3zy + 7.
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3amaua 7. B pasuobGenpennom tpeyronsauke ABC (AB = BC) yrox
npu Bepiubae B paeen 80°, a Touka M BHyTpHM TPeyroJIbHUKA PaCIIOJIO-
xKeHa Tak, uro LM AC = 10°. Haiture Besmuauny yriaa BMC.

3amaua 8. Haiinure Bce 3HaYeHUs mapaMerpa a, IPU KOTOPBIX ypaB-
nerne 25x° + 25(a — 1)a® — 4(a — 7)z = 0 WMeeT POBHO 5 PA3IMIHBIX
pellleHnil, a CaMu PEIleHus], YIOPsAI0YeHHbIe [I0 BO3PACTAHUIO, 00Pa3yIoT
apudMeTHIECKYI0 TIPOTPECCHIO.

Orsetnl. 1. (—o00; —5)U{3}. 2. 80%. 3. {2r/3 + 7n,n € Z}. 4. {(—2;3)}.
5. AB =12, BC =10. 6. {(3;1);(=3;—1)}. 7. 70°. 8. a = —2.

BAPUAHT 2003 (utons), Beicuiasi MIKoJia GusHeca, 2.
Bagada 1. Pemmre HEpaBeHCTBO

(x4 3)(x —5)

<0.
z+3

3agaua 2. B kpae UHCIEHHOCTH TOPOJICKOTO HACEJIEHUSI COCTABJISIET
150% ot umMcaeHHOCTH CeJbCKUX sKuTe e, Kakoii IponeHT Hace/ieHnst Kpast
MIPOXKUBAET B ropojgax’?

Bamaua 3. Pemure ypasuenue 1+ 2tgx - [cosz| = 0.

3agaua 4. Pemure cucremy ypaBHeHUI

2% + 9% + 3y = 11,
log% (3y —5) + 3logy, (x +y) =0.

3amadva 5. Haiijure cropons napasuieorpamyma ABC D, eciu u3Bect-
HbI KOOPJUHATHI JBYX €ro MPOTUBOIONOKHLIX BepumH A(—2;1), C(6;—1)
u Touku M (2; —2), saBasomeiics cepenuHoii croporst AB.

Bazmaua 6. Haiinure Bce napsl nesbix quces (x;y), YA0BIETBOPSIONIIX
ypasrenmo 2z + 5 = 3y? + 5xy.

3amadva 7. B paBHoOenpennom Tpeyrojibauke K LM yrijbl npu OCcHO-
Bauuu KM pasabr 50°, a Touka O BHYTPH TPEYTOJIBHUKA PACIIOJIOKEHA

tak, aro ZOKL = 20°, a ZOM L = 40°. Haitgure Beqmanny yria KOL.

3amaya 8. Haiinure Bce 3HaMeHns mapameTpa p, IPpU KOTOPBIX YPaB-
nenne 2525 — 25(p — 1)a® + 4(p + 5)x = 0 umMeeT POBHO 5 PABTUUHBIX
pellleHnit, a caMu peIleHus, YIIOPsI0YeHHbIe 10 BO3PACTAHUIO, 00Pa3yoT
apudMeTHIECKYIO IIPOTPECCHIO.

Orsetnl. 1. (—oo; —3)U{5}. 2. 60%. 3. {57/6 + 7n,n € Z}. 4. {(—1;2)}.
5. AB =10, BC =4. 6. {(2;1);(—-2;—1)}. 7. 150°. 8. p=4.
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§2.2. Bapuantel 2004 roma

BAPUAHT 2004 (MmapT), MEXaHUKO-MaTEMATHIECKUI
dakyabrer, 1.

Bagaga 1. Haiiure cyMMy TAHIEHCOB BCEX TaKuX & € (—7; ), 4TO

sin 2x + 5 cos 2x = 3.

3aga4va 2. Pemure HepaBeHCTBO

2 .
310g‘T (Bz*+2z—1) < (£E2 + x)logmg.

3amadva 3. Haiijiure Bce BO3MOXKHBIE 3HAYEHUs CYMMBI YOBIBAIOIIEH
apudOMeTHIeCKOl ITPOTrPECCHH

6m—m?>—9 6m —m? —12 . _ (=10)

a; = 3 az = ) cee n

6m — m?2 6m — m? 6m — m?2’

I7e m — HEKOTOpOe IIeJI0e YNCIIO.

3aga4a 4. B soeimykiiom gersipexyronbiuke K LM N nuaronanu K M
n LN nepneHmuKyIsspHBI cooTBeTcTBeHHO cTopoHaM M N u KL, a aimuHa
croponst KN pasua 41/3. Ha cropone KN pacromnozkena touka A Tak,
uro /ZLAK = ZMAN. Ussecrno, uro ZMKN — /K NL = 15°. Haiiju-
re jymny Jjomanoit LAM u mmomans dersipexyroiabuuka K LM N, eciun
LA: AM =1:+/3.

3agaua 5. Haiijiure Bce 3HadeHus napamerpa a, Ipu KaxKJIOM U3 KO-
TOPBIX yDABHEHUE

arctg((3a — 1)sin*z — (3a® — a® 4+ 3a — 1)sinz +
+ tg(az — am)) — ax + ar = 0

UMeET POBHO TPH PEIIECHUSI.

3amada 6. lana cdepa pajnyca 1 ¢ mearpom B Touke O. U3 Touku A,
JiexKarreil BHe cepbl, TPOBEJIEHBI YeThIpe Jy4a. [lepBblii Jyd mepecekaeT
MOBEPXHOCTH Cephl MmocsemoBaTeibio B Toukax By u (7, BTOpoit — B
toukax Bs m Co, Tpetnit — B Toukax B3 m C3, 9eTBepTHIl — B TOYKax
By u Cy. Ilpsambie By By u C1Cy nepecekaiorcs B Touke E, npsimbie B3 By

u C3Cy — B Touke F. Haityure oobem nupamuiast OAEFE, eciu AO = 2,
FEO = FO = 3, a yros mexy rpaasmu AOE u AOF pasen 30°.

Orserbr. 1. 1/2. 2. [v/2—1;1)U(1;00). 3. —21/5, —11/4. 4. V6(/3+1),
1. 1 1.1 1.1 35
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BAPUWAHT 2004 (Mapr), MEXaHUKO-MaTeMaTHIECKUH
dakyabreTt, 2.

Bamaua 1. Haiigure cymMMy TaHMEHCOB BCeX Takux & € (—7;7), 9TO

4sin 2x + 9 cos 2z = 3.

3ama4va 2. Pemure HepaBeHCTBO

2 5
5108041 (B2 +804+4) (42 | 3 4 9010811 25,

3amaya 3. Haitniure Bce BO3MOXKHBIE 3HAYEHUS CYMMbI BO3PACTAIOIEH
apudMeTHIECKON IPOrpeccuu

5k —k? —1 5k— k> +2 14

TRk e P T hk—k216 7 TRk —k2t6

rie k — HEKOTOpOe TIeJI0e 9HCJIO.

3agaua 4. B Boeimykiaom gersipexyrosbanke PQRS nuaronamun PR
u QS mepHeHIuKYISIPHBI COOTBETCTBEHHO cropoHaM RS u PQ, a jjm-
Ha cropoubl PS pasua 4. Ha cropone PS pacnojoxkena Touka K Tak,
aro ZQKP = ZSKR. Uzsectno, uro LRPS — Z/PSQ = 45°. Haiiau-
Te AyuHy JgomaHoi QK R wm mwromamns derwsipexyroibanka PQRS, ecim
QK : RK =+/3:3.

3amada 5. Haiigure Bce 3HavYeHus mapamerpa b, Mpu KaxKJIOM U3 KO-
TOPBIX YPABHEHUE

=0

) 9 _ g
arctg ((b_5)51n2x_(b3—5b2+b—5)sinx—tg:€ 7r> r—am

b b

uMeeT POBHO IATh PElIeHui.

3anmadva 6. /lana cdepa paguyca 2 ¢ riearpom B Touke O. U3 Toukn K,
Jexkarneit Bue cepbl, TPOBEIEHBI deThIpe Jyda. [lepBoIil Jyd mepecekaer
MTOBEPXHOCTH C(epbl MOCTEI0BaTEeIFHO B Toukax L1 m Mj, BTOpOit — B
Toukax Lo u My, Tpetnit — B Toukax L3 u Mg, 9eTBepThIii — B TOUKax L4
u My. Ipsameie Ly Lo u My M, niepecekaiorcst B Touke A, npsimbie Lz Ly n
M3M,; — B Touke B. Haiinure o6bem nupamuasl KOAB, ectu KO = 3,
AO = BO = 4, a yron mexy rpausyvu KOA u KOB pasen 60°.

Orsersr. 1. %. 2. (—%;\/5—2]. 3. 16—9,§. 4. 2v2,24/3. 5. [—6; —4)U

U (4;5) U (5;6]. 6. %.
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BAPUVAHT 2004 (utonb), MEXaHUKO-MATEMATUIECKUIA
dakyabreT, 1.

3amada 1. Pemure HepaBeHCTBO

log, (2 — ) —logg (2 — )
logg x — logg x

< logy 9.

3amadva 2. Pemure HepaBeHCTBO

(22 +2+1)% - 2|23 + 22 + x| — 322
1022 — 172 — 6

= 0.

Bapaua 3. Beinykisiii maororpanauk ABC D F E umeer nsTh rpaHeit:
CDF, ABE, BCFE, ADFE u ABCD. Pebpo AB napajuieibHO pedbpy
CD. Toukn K u L pacnosiokeHbl COOTBETCTBEHHO Ha pebpax AD u BC
Tak, 4To orpe3oK K L pesmt mwiomaias rpann ABCD nonosiam. Touka M
siBJIsieTcst cepeinHoit pebpa EF u Beprmunoit nupamuiast M ABCD, obbem
KoTopoii pasen 6. Haiiinre oobem nupamuisl FK LF', eciii ©3BECTHO, ITO
obbem muororpannuka ABCDF'E pasen 19.

3amaya 4. Pemure ypaBHuenue
v —3sin2x = —2sin2x — sinx 4 cosx — 1.

3amada 5. Jlopora mpoxoauT IOC/IeI0BATEIBHO Yepe3 MyHKTh A, B,
C u D. Paccrosinue or A 1o B pasno 24 kM. 113 A B D BblexaJ1 ¢ MOCTOsTH-
HO# CKOpOCTBIO aBTOMOOMIb. OHOBpEMeHHO ¢ HuM u3 B B D ornpaBuinch
C MOCTOSHHBIMU CKOPOCTSIMU BEJIOCUIEIUCT U MOTOIUKJIUCT. Korma aBro-
MOOMJIb JIOTHAJI BEJIOCUIIEIUCTa, MOTOIMKJ/IUCT OOroHslI mX Ha 6 kM. B
nyakTe C' aBTOMOOMIIb JIOTHAJ MOTOIUKJIMCTA U, JoexaB 10 D, cpaldy mo-
exaj obpaTHO B A, BCTPETHBINUCH C BEJIOCUIIEIUCTOM BO BTOPOH pa3 B
nyukre C. Haiinure paccrosiaue mexay B u C, ecjin u3BeCTHO, YTO Bpe-
Ms OT HAYAJa JBUKEHUS 0 MOMEHTA IMOBTOPHONM BCTPEYN ABTOMOOWIS W
BEJIOCHUIIEINCTA B JBa pa3a OoJIbIlle, YeM BPeMs OT HAYaJIa JBUXKEHUS IO
TOr0 MOMEHTA, KOTI/ia aBTOMOOMUJIb BIIEPBBIE JOTHAJ MOTOIMKJIICTA.

Bagaua 6. B ocrpoyrosibaom Tpeyronsauke ABC BBICOTHI Tiepeceka-
orcs B Touke H, a memuanbl B Touke O. Buccekrpuca yria A mpoxomaut
qepes cepeauny orpeska O H. Haiijure mwiomaap Tpeyrosbauka ABC, ec-
s BC = 2, a pasnocts yriioB B u C' pasna 30°.

Orserni. 1. (0;1)U(1;2). 2. (—o0; —2—+/3]U(=0,3; —2++/3]U{1}U(2; 0).

3. 13. 4. %“‘(_1)"#1%4‘7”»%+(_1)k+1%+ﬂ'k, n,k € Z. 5. 16 km. 6. 2\/\/%1.
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BAPUVAHT 2004 (utonb), MEXaHUKO-MATEMATUIECKUIA
dakyabreTt, 2.

3aga4va 1. Pemure nepaBeHcTBO
log, (¢ + 1)~ lg (¢ + 1)
Ig (1 — ) —logys (1 — )
3amada 2. Pemure HepaBeHCTBO

(22 + 32 + 4)% — 2|2% + 322 + 4| — 3522
222 —5x —3

< log, 25.

2 0.

3aga4va 3. Bermykasiit muororpanank K LM N FE uveer msarh rpa-
weit: KLE, MNF, KNFE, LMFE u KLMN. Touku A u B pacmoJio-
2KEHBbI COOTBETCTBEHHO Ha pebpax KN u LM tak, uto orpe3ok AB jenur
mwiomaas rpaan K LM N nonomam. Touka D saBisiercst cepeauHoi pedbpa
EF u Bepmmnoit tupamuasl DK LM N, oobem koTopoit pasen 5. Haiinre
obbem muororpanauka K LM N FE,| eciu u3BeCTHO, ITO O0bEM MTHPAMUIHI

EFAB pagen 8.

3amaya 4. Pemure ypaBnenue
V3sin2x = 2sin2x +sinx + cosx — 1.

Bagaua 5. [lopora mpoXoauT MOCTIEI0BATENBHO Yepe3 MyHKThl A, B,
C u D. Paccrostaue or B mo C pasuo 12 xm. I3 A B D BbIexas ¢ mo-
CTOSTHHOHN CKOPOCTBI0 MOTOIUKIUCT. O1HOBpeMeHHO ¢ HUM u3 B B D ot-
[IPaBUJIUCH C IIOCTOSIHHBIMU CKOPOCTSIMU TIEIIeX0 ] U BeJjiocutieauct. Kora
MOTOIMKJIUCT JOTHAJI IIENIeX0/1a, BEJOCUIIEIUCT OOroHsiy1 ux Ha 6 kM. B
nyaKTe C' MOTOIMKJIUCT JIOTHAJ BEJIOCUIIEIUCTA U, JT0eXaB 10 D, cpasy mo-
exaJt 00paTHO B A, BCTPETHUBINKCH C MTEIIEX0I0M BO BTOPOii pa3 B mynkTe C.
Haitnure paccrosinue mex iy A u B, eciim m3BeCTHO, 9TO BpeMsl OT HadaJa
JIBUXKEHHS JIO MOMEHTa HOBTOPHON BCTPEUM MOTOIUKJ/IMCTA U IEHeXoa B
4 pasa 6oJIbIIe, YeM BpeMsi OT HaJaJia JBUXKEHUsI JI0 TOI'O MOMEHTa, KOrJa
MOTOIUKJTUCT BIIEPBBIE JOTHAJ BEJIOCHUIIETUCTA.

3apaua 6. B ocrpoyronprnom Tpeyrosbanke K LN BBICOTBI IIepeceKa-
orcst B Touke H, a mequansl B Touke 0. Buccekrpuca yrina K nepecekaer
orpesok OH B Takoii Touke M, uro OM : M H = 3 : 1. Hailigure mwiomain
tpeyronbauka K LN, ectu LN = 4, a pazuocts yriioB L u N pasua 30°.

Orsernl. 1. (—1;0)U(0;1). 2. (—o0; =5 —v/21]U (-0, 5; =5+ +/21) U {2} U
U(3;00). 3. 13. 4. —% + (—1)”% +7n, —% + (—1)'“% +7k,n,k €Z. 5. 18 xm.
4(5v3+1)

6. ————.
3v11
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BAPUAHT 2004, mexaHuKO-MaTeMaTudeckuii paKkyJIbTeT,
3a/jauM yCTHOTO 3K3aMeHa.

3aga4va 1. Haiinnre HanMeHbItee 3HATEHNE BhIPAYKEHUS
(z -y +3(y — 2)* = 5( — 2)*,

ecn x,y, 2z € [—1;1].

Bagaua 2. B tpeyrosbanke ABC GUCCEKTPUCHI TIEPECEKAIOTCS B TOY-
ke O. [Ipsamas AO mepecekaeTcsi ¢ OKPYKHOCTBIO, OIMUCAHHON OKOJIO Tpe-
yrosibauka OBC', B Toukax O u M. Haiinure niuny orpeska OM, eciu
BC =2, a yron A pasen 30°.

Bagaua 3. Orpe3ok AB sBisieTcss UAMETPOM OKPYKHOCTH. Bropas
OKPYKHOCTH C TIEHTPOM B TOYKe B mMeeT pajnyc, paBHBIA 2, W mepe-
cekaeTcs ¢ 1epBoil okpykHocThi0 B Toukax C' u D. Xopma CE BrOpoii
OKPY?KHOCTH SIBJISIETCS 9ACThIO KACATEIHLHON K IIEPBO OKPYKHOCTH U UMe-
er nyuay C'E = 3. Haiiaure pajguyc mepBoit OKpY2KHOCTH.

3agaua 4. Boicora Tpeyrosbnoit mupavmuasl SABC, omyiennas u3
BEPIIUHBI S, MPOXOJAUT Yepe3 TOUKY IE€PEeCeueHMs] BBICOT TPEYTrOJbHUKA
ABC'. Haitnqure orHomenne miomaneit rpaueit ABS u ACS, ecniu SC =
=6—12, SB=6++2, BC =2V19.

Orsersr. 1. —17. 2. 2(v/6 — V2). 3. . %. 4. %ﬁ.

BAPUAHT 2004 (anpesns), (pakyiabTeT BBIYMCIUTEIHBHOMN
MaTeMaTUuKU 1 KubepHeTnkwu, 1.

3amaya 1. Yernipe uncia ai,as, a3 1 a4 00pa3yioT B yKa3aHHOM IIO-
PsiZiKe TeoMeTpHYecKylo mporpeccuto. Ecim Kk HuM npubasurs 6,7,6 u 1
COOTBETCTBEHHO, TO IOJIYUATCS UHUCJIa, 00pa3ylolye B TOM K€ MOpsiIKe
apudmMeTndecKyio mporpeccuio. Haiioure qncia aq, as, a3 1 aq.

3ama4ya 2. Pemmure nepaBeHCTBO

1

<5z — 2% - 5.

22 =5 +7

3ama4va 3. Haiinure Bce memble gucsa n, TpU KOTOPBIX CIPABEIINBO
PaBEHCTBO

5n2 +4n + 13

=11 —8v1—8n.
n+1
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3agaya 4. Pemure nepaBeHCTBO

47 -8 47 -8
9logs x + 36 <4(—8COSM+8COSM+7> -log, .

45 45

Bagaua 5. B mapamnenorpamme ABCD yroa mMexXjy JuaroHaJIsiMu
AC u BD pasen 30°. Ussectro ornomenune AC : BD = 2: V3. Touka B;
cuMMeTpHuYHa BepinuHe B orHocuTesibHO mpsmoit AC, a Touka Cp cum-
MerpuyHa BepmuHe C oTHOcUTENbHO npsmoil BD. Haitaure oTHOeHne
womaeit rpeyronbanka ABCy u napasesorpamma ABCD.

3ama4ya 6. [Ipu Bcex 3HaveHUAX MapaMeTpa @ PElnTe ypaBHEHNE

|z — 3| — (1 — 2a)z* 4+ (3 — 4a)x + 6a — 4 =
= sin(|z — 3| 4 6a — 4) — sin((1 — 2a)2® — (3 — 4a)z).

Oreernr. 1. {2,4,8,16}. 2. {2;3}. 3. {—15}. 4. {4;1/4}. 5. % unn
%. 6. IIpu a € (—00;0) U [1/2; +00) pemenuit ner; npu a € (0;(3 — +/3)/4)

nsa pemenus: = 1 + 2y/a/(1 —2a); npu a = (3 — /3)/4 Tpu permenus:
r=2+V3ux =1+ V12 npu a € ((3 — v/3)/4;1/3) uwernpe pemenus:
z=(2(a—1)£+v—-8a?+12a —3)/(2a—1), x =1+£2+/a/(1 —2a); upu a =1/3
Tpu pemenus: x = —1, x = 3, x = 5; npu a € (1/3;1/2) nBa pemenus:

zr=1-24y/a/(1-2a), z=(2(a—1) —V/—8a?>+12a — 3)/(2a — 1).

BAPUAHT 2004 (anpenb), (pakyabTeT BBIYUCIUTEIBHOMN
MaTeMaTuKN U KNOepHeTuKu, 2.

Bagaua 1. Yersipe uncia ai,az, a3 1 a4 00pa3yoT B yKa3aHHOM IO-
psJIKe TEOMETPHUUECKYIO Tporpeccuio. Kciam m3 Hux Bbruectsb 3,4,32 u 6
COOTBETCTBEHHO, TO IOJIYIATCH 9UHUCJIa, 00pa3ylole B TOM K€ MOPSIKe
apudmernieckyio mporpeccuto. Haiiaure qucna aq,as, a3 u ay.

3amada 2. Pemure HEpaBeHCTBO

16

- > 8r—ax*-0.
x278x+17> re

3aga4ya 3. Haiinure Bce memble 9uca n, TPU KOTOPBIX CIPABEIINBO
PaBEHCTBO

o2 1
aAntl A i0-—6.
n—+3
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3agaya 4. Pemure nepaBeHCTBO

9m (27 — 9m (27 —
3logix +27 < 2 <8COSQM +8cosu —7) -logs .

91 9

3amadva 5. B rpeyroswsuuke K LM yros mexay memguanoit LIN u cTo-
pouoit KM pasen 45°. UsBectno, uto KM : LN = 3 : V2. Touka L,
cnMMeTpudHaA Bepmuae L oTHOCMTe bHO TipsaMoit K M, a Touka M cuMm-
MeTpuana Bepmmne M ornocurensro npsamoit LN. Haitnure oTHOIMMeHMmE
wrorma et TpeyroabunkoB K L1 My u KLM.

3ama4ya 6. [Ipu Bcex 3HaveHUSX MapaMeTpa G PelnTe ypaBHEHNE

9(1 —a)z® — (3 —6a)xr +2 —3a — |3z + 1| =
= cos (9(1 — a)x® +2 — 3a) — cos (|3z + 1| + (3 — 6a)x).

OTeernr. 1. {3, 6,12, —24}. 2. R\{4—/3;4++/3}. 3. {13}. 4. {27;1/27}.
5. {1/4;7/4}. 6. Ilpu a € (—o0;0) U [1; 400) pemenuii et; upu a = 0 01HO pe-

menve ¢ = 1/3; upu a € (O; 3_2\/§> JBa pertenus: £ = 1/3- (1 +4/ T— a); npu

_3-V3 o1 1EV12, 3—V3.
a_TTpHpemeHm{.m——Tg,x— 3~ ;upuac T,Q/B YeThI-

—adv/—2a2 —
pe pelieHus: = ak 3(123a—)~_6a 3,1’:1/3- 1+ 2a ; upu a = 2/3 Tpu

A 2 _ 2a
perenusi: r = S,xfil,npnae (3 1) JIBa PEelIeHN: xf?) (1+ 1— a)’

- —a+v—2a%+6a—
- 3(1—a)

BAPUAHT 2004 (uroJib), pakyJbTeT BbIYUCIUTEIHHOMN
MaTeMaTuKu M KuGepHeTuKM (OT/ejIeHne CIeUaJIncToB), 1

3agaua 1. Pemnre ypaBHenue

( 7 — 4V/3 — 3 cos (arctg (2v/2)) + ) cp =283 _ g

2
V3+1
3aga4va 2. Pemure HepaBeHCTBO

2
—4
< > |z| — 2.

V15 + 2z — 22
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3ama4ya 3. Pemure ypaBnenue

2 (T _ ),- 5Ty L
2 cos (4 4z sm<3x 16> 1.

3amada 4. OKpyKHOCTDH C IIEHTPOM B TOUYKe M Kacaercsi CTOPOH yIJia
AOB B Toukax A u B. Bropasi oKpy>KHOCTb ¢ IleHTpoM B Touke N Kaca-
ercst orpeska OA, nyda BA u npojoskenusi croponsl yriaa OB 3a ToUky
O. UzBecrno, uro ON : OM = 12 : 13. Haiigure oTHOIIEHNE PAINYCOB
OKPY2KHOCTEM.

Bagaua 5. s KaxK10r0 3HaYMEHHs] TapaMeTpa ¢ HaiiuTe Yucjo pe-
MEHNH YPaBHEHUS
2 1 a+8 4—2a

2
= — 4 = 0.
6c 8¢ a¢ T e @ Hdats5=0

3amaya 6. B ocnosanuu npsmoit npusmsel ABC DA B1C1 D, nexur
pasuoGokas Tpanenus ABCD (AD|BC). Yepes touky Bj uposejeHa
IJIOCKOCTh P, nepecekatomast peobpo AD B Touke K, a pebpo CD — B
touke N. Ilpsmbie AA; u CC; 3Ta IIOCKOCTH IIEpecekaeT B TOYKax L
u M coorBercrBenno. Uzsectno, uto DN : DC = 3 : 4, BC = DK u
KN > DN. O6bem muororpananka ABCNKLB; M ornocurcst K 00b-
emy npusmbl ABC DA, B,C; D1 xak 49 : 144. Hajiiure OTHOIIEHNE [IJIMHBI
orpeska DK k jjune orpeska AD.

OrBernr. 1. R. 2. (—3;-2]U [S_T ‘31; —‘23—1} U[2;5). 3. {115_67r + 27k;

k € Z}. 4. 65 : 144. 5. Ilpu a € (_OO;_ZEL) OJIHO DpeIlleHue; IPU a = —%
JBa peIleHusl; Ipu a € (f%;fl) Tpu perrenus; upu a € [—1;1 — \/ﬁ) IBa

pemtenuss; mpu a = 1 —+/2 oxHO pemrenue; Ipu a € (1- V2; 5) nBa perieHwus:; Ipu
a € [5;+00) onno pemenne. 6. DK : AD =1:2.

BAPUAHT 2004 (uronb), pakyJIbTeT BHIYUCINTEILHON
MaTeMaTHuKN 1 KubepHeTuku (OTHEJIEHNE CHELUAJINCTOB), 2.

3agaua 1. Pemnre ypaBHenue

(\3/ 26 + 15v/3 — 2% . 5in 15° — 3) -z = arccos (cos 3) — 3.

3amada 2. Pemure HEpaBeHCTBO
2 -9

V24 — 2z — 2

< |z| = 3.
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3ama4ya 3. Pemure ypaBnenue

7 6
—2cos? (Z + ;) + sin (396 + :) =1.

3amaya 4. IlepBast OKPYKHOCTb C IIEHTPOM B TOYKe A Kacaercsi CTO-
por yriia KOL B toukax K u L. Bropast OKpy>KHOCTB C IIEHTPOM B TOYKE
B kacaercs orpeska OK, smyua LK u npomomkenusi croponst yriaa OL 3a
touky O. VI3BecTHO, 9TO OTHOIIEHHE PAJINyCa EPBOl OKPYZKHOCTH K PaJIui-
yCy BTODOIl OKPY’KHOCTH DaBHO 5. Haitnure oTHOIIEHVE JUIMH OTPE3KOB

OB u OA.

Bagaua 5. s KaxK10r0 3HAYMEHHsT apaMeTpa ¢ HaifiuTe 9uCyIo pe-
MEHUH YPaBHEHUS

81% — 827" + (20 — 2a) - 9° + (8a — 21) - 3° + a® — 5a + 6 = 0.

3aga4va 6. B ocnoBanum mpsimoit mpusmbl K LM Ny LMy Ny nexur
pasaoGokas tpanenus KLMN (KN|LM). Yepes touky L; nposeiena
II0CKOCTh P, mepecekaiomiast pebpo KN B Touke A, a pebpo MN — B
touke D. Ilpavbre KK, u M M; 3Ta mI0OCKOCTH IiepecekaeT B Toukax B
u C coorBercrBenHo. Mssectro, uro ND : NM =3 : 5, LM = AN u
AD > ND. O6bem muororpananka K LM DABL;C ornocurcss K 06b-
emy npusmbl K LM N1y M, Ny kak 79 : 225. Haiiiure oTHOIIIEHUE JIJTMHBI
orpeska N A k gjmne orpeska K N.

Oteernr. 1. R. 2. {—3; 2_2‘ 34] U [ Y 43_4;3}. 3. {117_7r + 2mn;n € Z}.

4. 3:5. 5. llpua € (—oo; —%) HeT pelleHuil; Ipu a = —% OJTHO DpellleHHUE;

npu a € (—%; %) JIBa pelleHud; IIpu a = % TPHU PENIeHusl; IPpU a € (%;2)

4eThbIpe pelleHus; Upu a € [2;3) Tpu perieHus; Upu a € [3;+00) JBa pelleHus.
6. NA: KN =1:2.

BAPUAHT 2004 (uroib), hakyIbTeT BbIYUCIUTEIHHON
MaTreMaTuky u kKuGepHeTuku (oTaeneHue 6akaaaBpos), 1.

3aga4va 1. Pemure nepaBeHCTBO

logy,_5 (15 — 16zx) < 0.

3ama4ya 2. Pemmure ypaBnenme

2 1
(\/6—&-2\/5—3%305 (arcsin3) — 1) cx = 3l8vE2 1
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3agaya 3. Pemmure nepaBeHCTBO

3amaya 4. [lpu Bcex 3HaUYeHUSIX TapaMeTpa d penuTe HeEPaBEeHCTBO
4% — d < 2712,

3ama4va 5. Pemmure ypaBHnenme

2 (T ,-( ,1),,
2 sin (4+2) sin ( 4x 1) = 1.

3amada 6. IlepBasi OKPYKHOCTb C IIEHTPOM B TOYKe A Kacaercsi CTO-
por yriia KOL B toukax K u L. Bropast OKpy>KHOCTB C IIEHTPOM B TOYKE
B kacaercs orpeska OK, nyua LK u npomomkenust croponst yria OL 3a
touky O. I3BecTHO, 94TO OTHOIIIEHNE PAJINYCa IIEPBON OKPYKHOCTH K PaIH-
YCy BTODPOIl OKPY2KHOCTH PaBHO Tx. HaliinTe OTHOIIEHUE [JINH OTPE3KOB

16°
OB u OA.

3ama4va 7. B ocuoBanum mnpsimoit mpusmbl K LM Ny LMy Ny nexur
pasuoGokas tpaneimus KLMN (KN || LM). Yepe3 touky L; mnposeme-
Ha IUIOCKOCTh P, mepecekaromniast pebpo KN B Touke A, a pedbpo M N —
B Touke D. Ilpambre K K7 u M M; 3Ta MIOCKOCTH MEPECEKAET B TOUKAX
B u C coorsercrBenno. Nzsecrro, uro ND : NM =1 :4, LM = AN
u AD > ND. O6bem muororpanuauka K LM DABL,C oraocurcst K 06b-
emy nipuambl K LM Ny L1 M1 Ny xak 57 : 144. HaliuTe OTHOIIEHNE JTUHDI
orpeska N A x jyure orpeska K N.

OrBernl. 1. (%,%] 2. R. 3. [@;72} U {@;2}. 4. Ecimm
d € (—o0;—4), To pemenuii Her; ecot d = —4, To x = 1; ecsim d € (—4;0),
To x € [log, (2 — Vd+4);log, (24 Vd+4)]; € (—oo;log, (2 4+ v/ d + 4)], ecan

d € [0; +00). 5. {2%+27rm;mez}. 6.4:5. 7. NA: KN =1:2.

BAPUAHT 2004 (urouib), pakyJbTeT BbIYUCIUTEIHHON
MaremMaTuku u Kubepueruku (oraesienne Gakaaaspos), 2.

Bagada 1. Pemmre nHepasencTso log; 5. (122 — 1) > 0.

3agaua 2. Pemnre ypaBHenue

<\/13 43— 225 . cos 15° + 1) = 30852 _y
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3agaya 3. Pemmure nepaBeHCTBO

2 -9
V28 4+ 3z — 2

> |x| — 3.

3anmada 4. IIpu Bcex 3HaAYEHUSAX ITapaMeTPa € PEIINTe HEPABEHCTBO

9% —c > 23"t
3ama4ya 5. Pemure ypasnenne

2
2 cos” (; + 3x> + sin (5z) = —1.

Bagaua 6. OKpyKHOCTH € TIEHTPOM B TouKe M Kacaercs CTOPOH yria
AOB B Toukax A u B. Bropast 0OKpyKHOCTb € IIEHTPOM B TOUYKe N Kacaer-
cst orpeska OA, nyua BA u nponosikenus ctoponsl yria OB 3a touky O.
WseectHo, uro ON : OM =5 : 13. Haiiiure OTHOIIEHNE PAJIIYCOB OKPY K-
HOCTE!A.

3amada 7. B ocHoBanuu mpsimoit npusmel ABC DA, B1Cy D, nexur
pasHoGoKasi Tpanenuss ABCD (AD || BC). Yepes touky B; mposeneHa
IUIOCKOCTL P, mepecekaromas pebpo AD B touke K, a pebpo CD — B
touke N. Ilpambie AA; u CCy 3Ta II0CKOCTH IEepecekaer B TOYKax L
u M coorBerctBenno. Uzsectno, uto DN : DC = 2 : 5, BC = DK n
KN > DN. O6bem muororpananka ABCNKLB1 M ornocurcst K 00b-
emy npusmbl ABC DA, B,C1 D1 xak 84 : 225. Hajijiure OTHOIIIEHNE JIJIMHBI
orpeska DK k jjune orpeska AD.

OrBernl. 1. ((); %] 2. R. 3. (—4-3)uU {97 ”4233; . 162173 U [3;7).

4. Eciin ¢ € (—o0; —9], To  — moboe uucio; € (—oo;logs (3 —+vc+9)]U

U [logs (3 4+ vc+9);4+00), ecm ¢ € (=9;0); x € [logs (3 + e+ 9);+00), ecn
c € [0;+00). 5. {%+2wk;k eZ}. 6.25:156. 7. DK : AD = 1: 2.

BAPUVAHT 2004 (mapr), dusnvyeckuii dpakymnsrer, 1.

3agaya 1. Pemure ypaBnenue

3
6 sin (m+ g) - COS <£_) —3cosz—1=0.
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3amaya 2. Pemmure cucremMy HepaBeHCTB

2
2< — < —1.
2 —x—2

3anadya 3. Pemure HEpaBeHCTBO

logsy (2% + 3z + 2)° + log, (2% — 3z +2) < 2.

3amada 4. Okpyx#octs ¢ nearpom O Brumcana B AABC, AB = 4,
BC =5, AC = 6. IIpamble AO, BO u CO nepecekator cropount BC, AC,
u AB B roukax K, L u M coorBercrsenno. Haiiaure oTHOIIEHNE IO 1M
ABMK x mromamu ACKL.

3ama4va 5. Pemure cucremy ypaBHEHUI

|27 — 2Y| 4+ 2% +3-2¥ = 12V/2,
|27 +27Y +27 —33.27Y = 0.

Bagaua 6. B AABC nanwb croponst AB =5, BC =6, AC =7. Tpu
OKPY?KHOCTH MMOMAPHO KACAIOTCSI IPYT JPYra BHEITHAM OOpPA30M B TOUKAX
A, B u C. Haiinmure pajuyc HanbOJIbINeH OKPYKHOCTH.

Bamaya 7. g KaxXKa0r0o 3HAYUEHUS ¢ PEIUTe YPaBHEHNE

log2 <I$3a) + 4[logy(z — 3a)] logy = — 8log; = = 0.

Bamaua 8. B npasuibnoii TpeyrosbHoil npusme ABC A1 B1Cy (AA, ||
|| BBy || CC1) AA; : AB = 4 : 3. Ha Gokopbix pebpax AA;, BBy u CCy
B3sTbl Touku K, L u M coorBercTBenHo, Tak uro AK : KA, = 3 : 1,
BL = LBy, CM : MC; = 1 : 3. Haiigure AByrpaHHBIA YrOJI MEXKILY
mwrockoctsivu K LM u ABC.

OrBernbl. 1. Z—r + (-1 arcsin% +mn,n € Z. 2. %5 <zr<0,l<z<
<#. 3. V<< -2 -1<z<0,0<z<1 2<z<5. 4.%.

5. x1 = g,yl = %; To :%—log23,y2 :%+10g234 6. % 7. Ecnu a = 0, To

3a+v9a%+4
2

x>0;ecmma#0, T0x= . 8. arctg%.
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BAPUVAHT 2004 (maprt), dusndeckuii dpakynbrer, 2.

3amaua 1. Pemure ypasnenue
10 ( n 7r) 5T\ 45 9=0.
COoS|\x — COS SlniU — =
5 10

3agaua 2. Pemwmre cucreMy HEpaBEHCTB

6
3I< —— —2.
<w2—2x—3<

3agaya 3. Pemmure nepaBeHCTBO
logg (2 — 52 + 6) + 2logsg (2% + 52 4 6) < 2

Bagaua 4. B AKLM panbr cropoust KL = 5, LM =6, KM =7,
touka O — TeHTp BImcannoit okpyxuoctu. [Ipsveie KO, LO u MO ne-
pecekator cropoubl LM, KM u KL B toukax A, B u C' cOOTBETCTBEHHO.
Haiigure orrnomenue miomamu AKCB k mwnomaman AKAM.

3apgaua 5. Pemnre cucremy ypasneHuit

|5Y — 5% +5Y +3 -5 = 121/5,
|59 + 577 +4-5Y —126-5"% = 0.

3amada 6. Tpu OKPyKHOCTH MOMAPHO KACAIOTCS JIPYT JAPyra BHEII-
uuM obpasom B Toukax K, Lu M; KL =5, LM =7, KM = 8. Haiinure
paJinyCc HauMEHbIIEH OKPYKHOCTH.

Bamaua 7. s KaxKJ10ro 3HaYeHUs ¢ PELIuTe ypaBHEHUE

-4
181og3, & — 6[logy; (x — 4a)]logs = — log3 (:v - a> =0.

Bagada 8. B npasmwibHOi Tpeyrosbroii npusme K LM Ky Ly My (KK ||
|LLy|| MM,) KK, : KL =7 : 2. Ha 60okoBbix pebpax KKy, LLy u MM,
B3aTbl Touku A, B u C coorBercrBenno, tak uto KA : AK) = 4 : 3,
LB:BL,=2:5 MC:CM; =6:1. Haiiiure AByrpaHHblii yroJa MEXKILY
mrockoctsivu ABC u KLM.

OTBeTnl. 1. %iarccos%—i—%m neZ 2.1-vV2<2<0,2<z<1+v2
3. 13 <1:<—3—2<x<0()<1:<23<x<\/ T
5. 21 = %,yl = %; To = §—|—log53,y2 = 2 — logs 3. 6. ‘;’? 7. Eciir a = 0, TO
x> 0;ecmn a#0, 10 x=2a++v4a?+ 1. 8. arctg?2.
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BAPUAHT 2004 (utosin), dusudecknii dpakynbrer, 1.
3ama4ya 1. Pemmure ypaBnenne
sinzx - sin4x + sin 5z - sin 2x — cos 3x = 0.

3ama4ya 2. Pemure nepaBeHCTBO

[z =1
[_ 6

1]

< -1

3anmadva 3. Pemure HEpaBeHCTBO
logy ((2 — 22 — 2°)(z + 2)) — logg((4 + 4z + 2*)(8z + 16)) + 1 > 0.

3ama4va 4. B okpyxHOCTH ¢ pammycoMm 4 depe3 Touky D amamerpa
BC (BD : DC = 5 : 3) uposeiiena xopua EF| nepuesaukyisipHas K
sToMmy Jmamerpy. Haitjure pajmyc OKpyKHOCTH, Kacaroleiicsi OTpe3KOB
BD, DF u nyru BF.

3ama4va 5. Pemmure cucremy ypaBHEHHI

3.2072 _ /2y — 2y =24z,
202y 4 2./27 — 2y = 21 + 8.

Bagada 6. B rpanenun BCDE (CD || BE) BC L BE, CD = 10,
BE =14, LN — cpenusig jmaus (touka L jexur na cropone BC'). Ips-
Masi, TPOXOJAIIAs 9Yepe3 TOUKy B m mepnenaukynspHas Kk cropone DE),

nepecekaeT orpe3ok LN B Touke M, LM : M N = 2 : 1. Haitaure miomaib
rpanenuu BCDE.

Bamadva 7. [lpu kakux 3HAYEHUSX @ ypABHEHUE

(1 +sin(3axz)) Vbrz — 22 =0

UMeeT POBHO D Pa3JInIHBIX KOPHEIi?

3amada 8. B npasuibHOIl TpeyrosibHOil upamuge SLM N ¢ Bepiiu-
moit S mposenena memuana MP B ASMN u manwt LM = 2, SL = 6.
Yepes cepenuay K pebpa SM nposenena npsimast K E, mapaJuresibaas pe-
6py LN. Uepes Touky L mpoBesieHa psiMasi, epecekaromast mpsmbie M P
u KE B Troukax A u B coorBercrBenno. Haiinure nuny orpeska AB.

OTBeTHI. 1.17r—2+%, %+7rn,n€Z. 2. b<r < -1,3< <.

3.-2<z<-1+v2 4 -3+V2h 5.0= 1RV - —OBVIS g g,

o Bac 9,15 g VI

30 ™ ~30’ 30 30° 3

<a<
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BAPUAHT 2004 (utosin), dusudecknii dpakyabrer, 2.
3aga4ya 1. Pemmure ypaBnenme
cos 2z - sin 3z + cos 3x - sin4x — sinz = 0.

3amada 2. Pemure HEpaBeHCTBO

o — 2|
12
w2 !

> 1.

3agaua 3. Pemwnre HEpaBEeHCTBO
logs ((—2* — 42 +2)(3 + x)) — logy7 ((9 + 6z 4+ 2%)(81 + 27z)) + 1 > 0.

3anmaya 4. [Ipsavas, nepueraukysaspHaas K guamerpy M N mosykpyra
¢ paguycom 5, nepecekaer ror auamerp B rouke K (MK : KN = 2: 8),
a Jayry noiyokpyxxuoctu — B Touke L. Haitnure pamamyc okpy2KkHOCTH,
kacaroreiicsa orpe3koB LK, KN u nyru LN.

3apaua 5. Pemunre cucreMmy ypasneHuit

2332y _ 9y = 54 + 3/6x — 2y,
3372y 4 33 = 27 — /6x — 2y.

3amaua 6. B rpanemuu PQRS (QR||PS) PQLPS,QR =38, PS =12,
rouku A u C' — cepequnnl cropon PQ u RS coorBercTBeHHO, TOYKa B
sexkut Ha orpeske AC, npuaem AB : BC' =4 : 1. llpsimast PB tieprieniu-
KyJisipHa K cropore RS. Haiijure rromaas tpanenuun PQR.S.

Banmadva 7. [lpu kakux 3HAYEHUSX @ ypPABHEHUE

(1 —sin(5ax))V3rz — 22 =0

“MeeT POBHO 4 Pa3/InNYHBIX KOPHS?!

Bagaua 8. B npaswibnoit TpeyrosnbHoil nupamuge SABC ¢ Bepiiu-
noit S posesiena meguana AM B ASAC u nanst AB =1, SA = 2. Uepes
cepeauny D pebpa S A nposenena npsimasi D E| mapasienbaast peopy BC.
Yepes Touky B nposejeHa npsMasd, rnepecekaiomasa upsaMbie AM u DE B
roukax P u @ coorsercrBenno. Haiiaure nymmy orpeska PQ.

17T7’L

OrBeTsl. %—i—ﬂn,n €z 2.-10 <z < —-1,5 <2z < 14

-?’
3.-3<z<-2+v6 4 -2+20. 5.0= 1213, - ZDoV3 g g,
11 705 9 o 1
7.—%<a<—%,%<a<%. 8.5.
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BAPUWAHT 2003 (amnpess), dpakyabrer HayK 0 MaTepuajax, 1.

3amada 1. [ng npuroroBsieHUs BOJHOIO PACTBOPA KUCJIOTHI B3I 4
smrpa 40%-ro u 6 qurpos 60%-ro pacTBOPOB KHUCJIOTHI. 3aTeM YacTh II0-
JIyY€HHOI CMeCH BBLINJIN U JI06aBUJIA TAKOE YK€ KOJIMIECTBO YUCTON BOJIBI,
B pesysbraTe dero noayamicsa 39%-it pactsop KucaoTel. CKOTBKO JTUTPOB
BOJIBI OBLIO J00ABIEHO?

3aga4va 2. Pemure nepaBeHCTBO

3 1
< .
Bz +1|—2 ~ |3z +1|+2

13z + 1] +2+

3amaya 3. Pemure ypaBHeHue

log,,.2 2

10g9,2 (42 + 8 — 82V/2) + logy,» (222 + 4 + 2V/32) = .
logg,.2 2

Bagaua 4. B tpeyronbuuke ABC npsiMble, cofiepskariye BocoTbl AP,
CR u BQ (rouku P, R u @) sexkar Ha IpsIMbIX, COJIEDPKAIIUX COOTBETCTBY-
fo1ye cToponsl Tpeyroabauka ABC'), nepecekatorcs B Touke O. Haitjure

wiomau tpeyroabaukos ABC u POC, ecan mssectHo, uto RP || AC,
AC =4 u sin(LABC) = 24/25.

3agaua 5. Pemnre ypaBHenue
Vsinz + 2 cos 2z — V2 cos 2z = 0.
Bamaua 6. IIpu Kakux 3HAYEHMSX IAPAMETDA ¢ HEPABEHCTBO
(34+2v2)" + (a* + 6 —4a®) - (3 —2v2)* + 2% —a -2V 4> — V8 <0

umMeeT XoTst 6bl OIHO pereHue (T;y).

V3 V3-2 1 1
Otsersr. 1.25 1 2. (71,7 Blu =210 {73}. 3. 41, +2.
1

4

3 + m; (71)"+1%+7rn,

k,m,n€7Z. 6.2

4. 16 g—é umm 3 u % 5. mk; (—1)™ arcsin (

&

BAPUAHT 2003 (amnpess), (pakyJIbTeT HAYK O MaTepuajax, 2.

3agaua 1. /ia npurorosnenusa 36%-ro BOJHOINO PacTBOPa KUCIOTHI
B3sm uncTyio oay u 40%-it u 60%-it pacTBops!l KncaoTbl. CKOIBKO HAI0
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B3aTh 60%-ro pacTBOpa KHCJIOTHI, ecjii ucnoab3osaau 12 murpos 40%-ro
pacTBopa u 4 JInTpa YUCTOM BOJBI?

3amada 2. Pemure HEpaBeHCTBO

1 - 4
20 +1]+3 = 3— |20+ 1|

22 4+ 1|+ 1+

3ama4ya 3. Pemmure ypaBnenme

1 2
10g2,2 (227 + 6 — 2V/48) + logy,s (° + 3+ 2V/12) = 12?%.
82

Bagaga 4. B rpanerun ABCD (AD || BC) muaronamun AC nu BD ne-
pecekarorcs B Touke O U [epIeHUKYIsIPHBL G0KOBBIM cTopoHaM. IIpoom-
JKeHUs1 GOKOBBIX CTOPOH TepecekaroTcs B Touke F. Haidinure muomam Tpe-
yroabaukoB EAD u COD, ecan ussectso, uro AD = 6, sin(ZCDA) = 4/5.

3amadva 5. Pemure ypaBuenue

VeosT — 2 cos 2z + V2 cos 2z = 0.
3ama4ya 6. [Ipu Kakux 3HaYEHUAX TapaMeTpa b HepaBeHCTBO
(b* +12—6b%) - 2+ V3)* + (2 — V3)* +9¥ + 30> + bV12-3Y — V12 <0
uMeeT X0Tst OBl OJIHO perterue (y; z).
Orserpr. 1.4 1. 2. <—2;—q+1] u {@‘%1) U {%} 3. 41, +3.

4. 12u 18 yy 1204 870 5, % + mk; 4 arccos < _4\/5> + 27wm; :I:%T + 27n,

—_

100 28 -
k,m,n €Z. 6. —/3.

BAPUVIAHT 2004 (mait), xumMmudyeckuii pakyiabTreT, TECTOBbII

sK3aMeH!.

3amada 1. Pemure HepaBeHCTBO

1> 1
T — _
xr— 2

I3r1or 9K3aMeH He COCTOSICH.
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3ama4ya 2. Pemure ypaBHnenue
1089, 11 27 + log, /3(2z + 1) > [log, /5(2z + 1)?|.
3ama4va 3. Pemmure ypaBnenme

—sindz - cosx + 2s8in2x - cosx + 2 cos 2z = 2.

3ama4va 4. B rpanenuio K LM N ¢ ocuoBanusymu LM n KN Bruuca-
Ha OKPY?KHOCTDH ¢ meHTpoM B Touke (. Haiinure mmomanb TpeyroabHUKA

KMN, ecmu yron LK N upsimoit u OM = 2, ON = 4.

3ama4ya 5. Pemure ypaBnenne
V1 —22(1 - 42°%) + (3 — 42°) = V2.

Bagaua 6. B nupamuge SABC u3Becrno, ato pebpo SB nepreniu-
kyJisipao mwiockoctu ABC, ZABC = 60°, Z/BAC = 30°, SB =10, BC =
= 16/+/3. Haiiaure paccrosune mexxay npsmbivu AB u SC.

OtBetnl. 1. x € <3 V5, 2) U <3+\f,+oo> 2. z€(0;1). 3. mn, n € Z.

48 _ 51 40
4575 5. = cos(12) 6. \/ﬁ

BAPUAHT 2004 (2 urous), 9K3aMeH JJisd 11obeguresiei
onuMnuazn Ha GaKyIbTeTax: XUMHUIECKOM, GMOIOrNIECKOM, HAyK
o marepuasax u QyHIAMEHTAJIbHON MeauIuHbI, 1.

Bamaua 1. Pemmre ypaprenue cos4x + 2cos?z = 1.

3agaua 2. Pemmwnre HEpaBeHCTBO
log 5(7 +1) —log z(z — 1) > logz 4
3amaya 3. Ilpu Bcex 3HaUeHUAX MapaMeTPa G PEIINTe CUCTEMY

2% + 4y? = 8a?,
xy = 2a°.

3amada 4. Touka D jyexxur Ha jyre BC OKPYXKHOCTHU, OINUCAHHOM
0KO0JI0 TIpaBujibHOrO Tpeyrojbanka ABC. Ijnuna orpeska BD pasna 1,
a jumHa orpe3ka AD pasna 3. Haiinure nyuny orpeska DC.
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3ama4va 5. Haitnure Bce mapbl HATYPAJBHBIX ducesT k U [, YIOBIETBO-
PAIONIUX CJIAYIONMM yCIoBuAM: 1) k 1 | uMeror oOuuil [esIblil J1eInTeb,
Gonbmmit 4; 2) 53 < k < 1; 3) k+1< 119.

Bagaua 6. Ha 60koBbix pedbpax SA, SB u SC 4eTnipexyrobHOi mu-
pavusst SABC D, ocnoBanune ABC D KOTOPOit eCTh KBaJIpaT, B3SITHI COOT-
BercTBeHHO TOUKN A1, By u C tak, uro SA; : SA=3:7,5B,:5SB=2:7
u SC1 : SC =4:9. Ilinockocrs, npoxongamas depe3 Ay, By u C7, nepece-
kaeT pebpo SD B Touke D;. Haiimure orromenne SDq : SD u oTHOIIEHNE
obbema mupamuapl SAy B1C1 D1 kK obbemy mupamuasl SABCD.

OrBernl. 1.z =7/6+ /3, n € Z. 2.z € (1;3). 3. (z;y) = (2a;a),
(—2a5a), a € R. 4. DC =2, DC = 4. 5. (54;60), (54;63), (55;60), (56;63).
6. SDy: SD =12: 13, Vsa, B,c,0, /Vsascp = 220/1911.

BAPUAHT 2004 (2 uronst), sk3aMeH i nobeguresteit
onuMnuaz Ha PAKYIbTETaX: XUMUIECKOM, OMOJIOTMYIECKOM, HAYK
o marepuasax u QyHIAMEHTAILHON MeAUIUHbBI, 2.

3ama4da 1. Pemmure ypasnenme

cosdz + 2sin’x = 1.
3aga4ya 2. Pemmure nepaBeHCTBO
logy (7 — ) — logy(z + 1) > log 5 V3.
3amaya 3. Ilpu Bcex 3HadeHudx mapamerpa b pemmure CUCTEMY

22 + 9y? = 1842,
xy = 3a®.

3amaya 4. Touka N jexxur Ha ayre LM OKpy»KHOCTH, OIMUCAHHON
0KO0JI0 paBmwIbHOTO Tpeyroimbanka K LM . Jlnuna orpeska LN pasHa 3, a
nuaa orpeska M N pasua 2. Haiinure mmuny orpeska K N.

Bagaga 5. Halijinre Bce napbl HATYPATIBHBIX YHCEI M U N, YIOBIETBO-
PSIFOIIIX CJIEJIYFOIIMM YCJIOBHAM: 1) m 1 1 UMEIOT OOIIuii TIeJIbIH JIeIuTe b,
Gobmmit 4; 2) 45 < m < n; 3) m+n < 105.

Bagaua 6. Ha GokoBbix pebpax SK, SL u SM 4qeTbpexyroibHOR
nupamugsl SKLMN, ochoBanne K LM N KoTOpOii ecThb KBaJpar, B3si-
TBI COOTBETCTBEHHO Touku Ky, Ly m My tak, uto SK; : SK = 4 : 9,
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SLi:SL=1:3uSM;:SM =4 : 11. IlnockocTh, IpoXoAdIIas depe3
Ky, L1 u My, nepecekaer pebpo SN B Touke N;. Haiigure orHOIIEHNE
SN; : SN u orHomenne obbema mupamuibl S Ky Ly My N, Kk 0bbemy mupa-
muasl SKLMN.

OrBerbl. 1.2z = m/3, n € Z. 2.z € (1;7). 3. (z;y) = (3b;b),
(—=3b;b), b€ R. 4. KN = 1, KN = 5. 5. (48;54), (48;56), (49;56), (50; 55).
6. SNy : SN =1: 2, VSKlLlMlNl/VSKLMN = 20/297.

BAPUVIAHT 2004 (urosib), xXuMudeckuii pakyabreT u pakyIbTeT
HayK O MaTepuajsax, 1.

3ama4ga 1. Pemure HEpaBeHCTBO

10 + 3z — 22
22 —3x4+2

3amaya 2. Pemure ypasuenne /1 + sinx = 1 — 2sinx.

3aga4ya 3. Pemure nepaBeHCTBO

Viogsx +3 — /logs . — 2 < /logg z — 1.

Bagaga 4. Ussectro, 10 B paBHOGOKOi Tpanernuu ABCD (BC || AD)
BoitosiHeHo Hepasencrso BC' > AD. Tpanenus ADCE (AE || DC) rax-
»ke paBHOOOKas, npuuéMm AFE > DC. Haiinure BE, eciii u3BeCTHO, 4TO
kocunyc cymmbl yriios CDE u BDA pasen 1/3,a DE =T.

3amaya 5. lan ky6 EFGHFE,F1G1H, ¢ nnuHoii pebpa, paBHOii 2.
Ha pé6pax EH w HH; B3sthl Takue Touku A u B, yro EA/AH = 2,
HB/BH;, = 1/2. Yepes Touku A, B, G uposezena miockoctsb. Haiiaure
paccrosiare oT TOUYKH E 710 3T0# mIockocTy.

3ama4va 6. Haitnnre Bce 3Hadenuns mapamMeTpoB a W b, IpH KOTOPBIX
ypaBHEHUE

cos'/?z + (a% — ab+ b? — 3)% — (4a® — 4 — b + 2ab)(z + 1)2° = 0
MMeeT He MeHee JIBYX PasjMYHBIX KOPHefl, Y KOTOPBIX PABHBI abCOMIOTHBIE

BeJINYUHBI.

Oreerbl. 1. (—o00;—1]U (1;2) U [4;400). 2. 7n, n € Z. 3.z > 52V21/3,
4. BE = 14/3. 5. 2v22/11. 6. (a;0)=(1;2), (—1;-2), (7/v/31; —4//31),
(=7/V/31;4//31).
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BAPUVAHT 2004 (urosib), xuMudeckuii pakyabreT u pakyabTeT
HAyK O MaTepuajax, 2.

3aga4va 1. Pemure nepaBencTBO

19 — 22
34+4dx +22 7

3anadva 2. Pemure ypasuenne /1 + 4cosx =1 — 3coszx.

3aga4ya 3. Pemure nepaBeHCTBO

Vioggz + 4 < \/logg z + /loggx — 1.

Bapgaua 4. Ussecrro, uro Tpanerusi K LM N pasrobokast, KN || LM
u KN < LM. Tpaneuus N K PM rakxe pasuotokas, upuaém K P | NM
u KP > NM. Haiiqure LN, eciiu W3BeCTHO, 9TO CHHYC CYMMBI YIJIOB
NLM u KPN pasen 3/5, a LP = 6.

3amaya 5. Ha pébpax NN; u KN kyba KLMNK;LiM;N; orme-
venbl Takue Touku P u @, yro KQ/QN = 1/4, NP/PN; = 4. Yepes
touku M;, P, (Q mpoBenena miockocts. Haitnure paccrosiiue ot Touku K
JIO 9TOH IJIOCKOCTH, €CJIN JJInHA pebpa Kyba pasHa 3.

Bagaua 6. Haiiure Bce 3HadeHus mapaMeTpoB @ U b, IPU KOTOPBIX
cpeau KOpHel ypaBHEHUd

(a® + 2ab — b* — 7)* — (2a® — 5ab + b* 4+ 1)(z — 7)5" +tgx =0
€CThb JBa PAa3JINYHBIX KOPHA C PaBHBLIMU a6COI[IOTHI)IMI/I BEJIMYUHAMMN.

OrBernr. 1. [-4;-3)U (—1;2]. 2. 7/24+7mn, n € Z. 3.z > 62V21/3-1,
4. LN =15/4. 5. 3/v/51. 6. (a;b)=(2; 1), (—2; —1).

BAPUWAHT 2004 (urtosn), Guosorudeckuii pakysibrer,
dakynbTer pyHAAMEHTAIIBHON MeaUIUHBbI, (PaAKYJIbTET
ououHxKeHepun u 6monHdopmaTuku, 1.

Bagada 1. Pemmre ypasraenue /x + 2 = |z — 1.

3apaua 2. Pemwnre ypaBuenwue sin x sin 3z = cos 2z cos 4x.

3ama4da 3. B paBHOOOKOIT Tpamenuu ¢ OCHOBAHUAMA 1 U 4 pacIoioxKe-
HBI JIB€ OKPY2KHOCTH, KaXK/[asd U3 KOTOPBIX KACAeTCs APYToil OKPYKHOCTH,
JIByX GOKOBBIX CTOPOH M OJ[HOTrO n3 ocHoBauuil. Haiiure normaae Tpame-
T,
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3agaya 4. Pemure nepaBeHCTBO
10g (g0 _g)2 (4771 =522 4+ 24) —
—log(ge _gy-2 (22772 = T7-2°72 4 5/2) > 3/2.

3amada 5. B map pamuyca 4 BlucaHa IpaBU/IbHAS MIECTUYIOJIbHAS
nmupaMuja ¢ BbICOTOH 6, a B Hee BIucaH BTopoil map. Haiinure pammyc
BTOPOI'O IIapa.

Orsernl. 1. (3£+/13)/2. 2. 7/10+7mm/5, ©/2+7n, m,n € Z. 3. 15v/2/2.
4. (—00;0) U [log,((9 + v13)/2); +00). 5. 6/(1 + V/5).

BAPUVIAHT 2004 (urtosn), 6Gumosornyeckuii pakysprer,
dakyabrer PyHIaAMEHTAJILHON MeAUINHBbI, PaKyJIbTET
OououHxKeHepun 1 6monHopMaTuKM, 2.

Bagada 1. Pemmre ypasraenue /5 — 2z = |2z — 2|.
3apaua 2. Pemwnre ypaBuenwue sin 5z cos 3z = sin 7x cos x.

3anada 3. B paBHOOOKOI Tpameruu ¢ OCHOBaHUSMHU 1 U 25 pacmoJso-
JKEHDI JIBe OKPYKHOCTH, KaK/[asl U3 KOTOPBIX KACAETCS JIPYTOil OKPYKHO-
CTH, JIByX OOKOBBIX CTOPOH W OJHOIO M3 OCHOBaHWil. Haiinure miomais
TpaIeIun.

3aga4ya 4. Pemure HepaBeHCTBO
log(z. g2 (9°7! — 8- 3712 +135) —

— log(ze _5)-2 (3**72 = 3772 +20/9) > 3/2.
Bagaua 5. OkoJio mapa pajmyca 3 orucata MpaBUIbHAs MECTHYTOJTb-

Has nupamua ¢ Beicoroir 10, a oKosio Hee ommcan Bropoil map. Hailinnre
paJuyc BTOPOro Iapa.

Oreerbr. 1. (3 4+ V13)/4. 2. 7/8 + wm/4, n/2, m,n € Z. 3. 78/5.
4. (—o0;logy(3 — v2)] U (logy 6; +00). 5. 13/2.

BAPUWAHT 2004 (uroas), reorpadudeckuii pakyabrer, 1.

3anmadva 1. Pemure HEpaBeHCTBO

Vb — 64

> 0.
r—3
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3ama4ya 2. Pemure ypaBHnenue

sin 3x

sinx + sin 2x

3amaya 3. Ilyukrer A u B coemunenbl aByMsi qoporamu. lepsast mo-
pora pasjejeHa MapoMHOI mepempaBoil ¢ omauM mapomoMm. Ha BTOpOit
nmopore mpernsarcTeuit Het. [lepernpaBa na mapome 3aHuMaeT 5 Jaca. ITa-
pom paboraer 6e3 1epepblBoB. V3 myHKTa A 110 IEepBOii J0pOre BbIe3:KaeT
aBTOMODOUJIb, CKOPOCTH JBHKEHHsI KOTOPOIO 10 Jopore pasHa 60 Km/d.
OHOBpEMEHHO C HUM U3 IIyHKTa B 110 Toii yKe Jopore BbIE32KaeT TPAKTOP
€0 cKOpoCTHIO 20 KM/ 4. ABTOMOOUIIb G€3 3aJIePXKKH [IEPEIIPABJIAETCS APO-
MOM U BCTPEYAET TPAKTOP, OxKuafortuit mapom. [locse mpubbiTus B yHKT
B aBTOMO0OM/IL 6€3 OCTAHOBKM BO3BPAIAETCSA IO BTOPOH JOpOre n mMpudbI-
BaeT B IyHKT A Ha 15 MUHYT paHbIlle TPAKTOPA, 3aTPATUB HA OOPATHBIN
IyTh Ha % vaca Gosibmie, yeM Ha myTh u3 A B B. Haiigure a) pasaocrsb
MEXK/1y JIJIMHAMEU BTOPOI U IEPBOii JOPOT HE YINTHIBAsI JJINHY [IE€PEIPABbL;
6) JJIMHY BTOPOIl JOPOTHU, €CJU U3BECTHO, Y4TO II0€XaB 0OPaTHO IO HEepBOi
JIopore, aBTOMOOWIIb PUOBLT B IIYHKT A OJJHOBPEMEHHO C TPAKTOPOM.

3agaua 4. B Beimyksiom dersipexyrosbanke ABCD touku K, L, M,
N — cepequnnt cropon AB, BC, CD, DA coorsercrsenro. Orpesku K M
u LN mnepecekatorcst B Touke F. Ilnomaau gersipexyroisaukos AKEN

BKNLwu DNEM pasubl coorBercrsento 6, 6 u 12. Haiiaure a) miomain
1

verbipexyroabanka C M EL; 6) muny orpeska CD, eciim AB = 3

Bagaua 5. [Ipu Kakux 3HAUEHUAX [ApAMETPA @ CHCTeMa
[z —al+ly—al+lat+1l—a|+lat+1l-y[=2
y+2z—5=6

nMeeT €JUHCTBEHHOE pemeHI/Ie?

3ama4da 6. CkoIbKO mudp COAEp:KUTCA B AecaTuaHoiM 3ammcu 99991-ro
WIEHA TOCJEOBATENHHOCTH Ay, eciid a1 = 0, ap41 = 2a, + 1024, 1g2 =
=0,301029...7

OrBerbr. 1. {—2} U {2} U (3;+00). 2. :I:% + 2mn,n € Z. 3. a) 60 kum, 6)
15 k. 4.2)12,6) 5. 5.2, 18 6. 30103.

BAPUAHT 2004 (utons), reorpacduyeckuii dpakyiabrer, 2.
3agada 1. Pemmure HepaBeHCTBO

210 -1

> 0.
T —2
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3ama4ya 2. Pemure ypaBHnenue

sin 4x

cos T — cos 3x

Samaua 3. Ilyakrel A u B coenuHeHbl AByMs Aoporamu. Ilepsas mo-
pora pasiejeHa MapoOMHON mepempaBoil ¢ omauM mapomom. Ha BTOpOit
nopore npensarcTeuil HeT. [leperpaBa Ha mapome 3aHUMaeT 5 Jaca. ITa-
pom paboraer 6e3 1epepbiBoB. V3 myHKTa A 110 IEpBOii J0pOore BbIe3:KaeT
MOTOIUKJI, CKOPOCTD JBHKEHUsI KOTOPOTro 110 jopore pasaa 30 kM/4. Ox-
HOBPEMEHHO C HUM W3 IIyHKTa B 110 TOI YKe I0pore BhIE3:KAeT BeJIOCHUIIE], CO
ckopocrbio 10 kv/a. Moronuki 6e3 3a/IepKKHU [eperpaBJisieTCs IIapoOMOM
U BCTpEYaeT BeJIocHIleN, oxkuuarommit napom. Ilocie npubbiThs B IIyHKT
B moTonuk 663 0CTaHOBKU BO3BPAIIAETCsI [0 BTOPOIl JIOPOre U MpUOLIBa-
er B myHKT A Ha 15 MMHYT paHbIlle BeJIOCUIEa, 3aTPATUB Ha, OOPATHBIM
IIyTb Ha % gaca Gosbmie, yeM Ha nyTh u3 A B B. Haiigure a) pasnocrsb
MEK/Ty JJINHAME BTOPOI U IEPBOii OPOT, HE YINTHIBAS JIJINHY [IE€PEIIPABHL;
6) IUIMHY BTODOIi IOPOI'H, €CJIM U3BECTHO, YTO, II0eXaB OOPATHO IO [EepPBOit
JIOpOre, MOTOIMKJI IIPUOBLIT B IIYHKT A OJTHOBPEMEHHO C BEJIOCHIIEIOM.

Bagaua 4. B soinykiiom yersipexyroiabauke K LM N rtouku A, B, C,
D — cepenunnt cropon KL, LM, MN, NK coorsercTtBerHo. /3BecTHo,
aro KL = 3. Orpesku AC u BD mnepecekaiorcs B touke O. Ilmoman
gerbipexyrobankoB K AOD, LAOB u N DOC paBHBI COOTBETCTBEHHO 6,
6 u 9. Haiinure a) muomans gersipexyroasauka M CO B; 6) qyuHy oTpeska
MN.

3anmadva 5. [Ipu kakux 3HAUEHUSX TApaAMETPa ¢ CHCTEMA

le+al+|ly—al+la+1+z|+la+1—y|l =2,
y=2zr—4/-5

nMeeT eJJMHCTBEHHOE pemeHI/Ie?

3ama4da 6. CKoOJBbKO UMD COAEPKUTCS B AecATUIHOM 3anucu 9998-ro
YIeHa I[1OCJIEJ0BATEIBHOCTH Gy, eciu a1 = 0, apy1 = Ha, + 500, 1g5 =
=0,698970...7

Orsersr. 1. {—1}U{1}U(2; +00). 2. %4—%711 €Z. 3. a) 30kmM, 6) %KM'
4.2)9,6) 7. 5. 2,18 6. 6990.

BAPUAHT 2004 (mait), dpakynbrer nouyBoBenenus, 1.

3ama4va 1. Beraucanre sin 255°
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3agaya 2. Ilycts a = V10 — V11. JokazkuTe, 9TO0 IUCTIO a? + 1/a2
ABJIdeTCd IEeJIbIM.

Bagaua 3. Pemmre nepasencrso 4% < 27+ 43,

Bagaga 4. Pemmre ypasrenue |cosx — 2sinz| 4 cosx = 0.

Bagaua 5. Touku M u N maxomgarcs Ha GOKOBBIX cTropoHax AB u
CD rpaneruu ABCD, nupsamas M N napautensaa AD, a orpesok M N
JIEJTUTCS TUArOHAJISIMY TPAITEIUSIME Ha TPH paBHbIe Yactu. Haiiure quumny

orpeska M N, eciu AD = a, BC = b, a TouKa IllepecedyeHus JMaroHaJiei
TPAIEINH JIE)KUT BHYTPH deThIpéxyrosbanka M BCN.

3anaya 6. I[lapuk pasgmyca r GpolreH B cTakaH, 0Opa30BaHHbBIN Bpa-
menueM 1apaboasl y = 3x2 Boxpyr ocu Oy. Ilpu KakoM HAHGOJIBIIEM
3HAYEHUN ' IIAPUK JOCTUrHET nHa crakada (Touku O(0;0))?

Orsernl. 1. x = —(v6++/2)/4. 2. 42. 3. © € (—o0;log, 3). 4. —%Tﬂ+27rm,
7w+ 2mn, m,n € Z. 5. 3ab/(a + 2b). 6. 1/6.

BAPUVAHT 2004 (mait), pakynbrer noyBoBeneHus, 2.

3amauya 1. Boruncimre cos 195°

3agaya 2. Ilycte m = V6 — /7. JokazknuTe, 9TO IUCTIO m2+1 /m2
SIBJISIETCSI TIEJIBIM.

Bamaua 3. Pemmure Hepasencrso 36% + 6771 > 16.

Bagaga 4. Pemmre ypasrerue |2 cosz — sinz| 4 sinz = 0.

3ama4va 5. Ha 6okoBbix croponax AB u C'D tpanemuu ABC D orme-
yerbl TOUKU P u @ Tak, uro npamas PQ napautensua AD, a orpe3ok PQ
JIEJTATCS TUarOHAJISIME TPAITEIUIME Ha TpU paBHble Yactu. Haitmure njm-

uy ocuoBanust BC', eciin uzBecto AD = a, PQ) = m, a TouKa nepecedenust
JMaroHajiell Tpalenyun JeXKUT BHYTpU deThipéxyroiabanka PBCQ.

3amaya 6. [lapuk paamyca 4 6porren B cTakaH, 0Opa30BaHHbBIN Bpa-
meHueM mapaboasl y = ax’ Boxpyr ocu Oy. IIpum KakoM HAHGOJIBIIEM
SHAUEHNH NIapaMeTpPa a MApHK JoCTUrHeT qHa crakaHa (Touku O(0;0))?

Oteernbl. 1. © = —(v/6+v2)/4. 2. 26. 3. 2 € (logs 2; +00). 4. —7/2+2mwm,
5m7/4 4 2mn, m,n € Z. 5. am/(3a — 2m). 6. 1/8.

BAPUAHT 2004 (urouib), dpakyibreT HoYBOBeAeHNs, 1.

3amada 1. Haiijiure Hanbosiblliee 1 HaMMeHbIIee 3HAYEHUsT (DYHKIUN
y =2z — 3z npu x € [-1;3].
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Bagaga 2. Pemmre ypasnenue |5z + 1| + 7z +2 = 0.

3agaua 3. Pemnre ypaBHenue

\/332+5:c+4—\/x2—x—6:—\/2x2—|—4x—2.

Bamaua 4. Permnre nepasencrso log, 5(2°7! —3) > o — 1.

3ama4ya 5. Haitnure Bce 3HaMeHUS X, yI0BJIETBOPSIONINE HEPABEHCTBY
0 < z < 0 u gBJAOIINeCs PellleHus MU YpaBHEHUS /tg 3x = /—tgx.

3amada 6. B okpyxuocTh pammyca 5 Bmmcan kBajpar. Ha okpyzx-
HOCTH OTMe4YeHa TOYKa, PACCTOSAHWE OT KOTOPOIl /10 OJHOII M3 BepIINH
kBajspara pasuo 6. Haiiaure paccrosmme oT 9T0# TOYKHU 10 TPEX APYTHUX
BEpIINH KBaJIpaTa.

3amadva 7. Jlokaxwure, uro rpaduk GyHKIUN

22 + bz )

=4 1 G B a——

UMeeT [EHTP CUMMETPUH, ¥ HafilnTe KOOPAUHATHI (;Y) 9TOr0 IEHTPA CUM-
METpHU.

OrBerbl. 1. maxy = 9, miny = —9/8. 2.z = —-1/2. 3. —4. 4.z €
€ (log,(3/2);1]. 5.0, 31/4. 6. 8, V2, Tv/2. 7. (—2;—8).

BAPUAHT 2004 (uronb), pakyJIbTeT HOYBOBEAEHUS, 2.

3aga4ya 1. Haitnnre nHanbosbitee 1 HanMeHbINee 3HAYMEHUST (DYHKITAN
y = 2z% — bz npu x € [—1;4].
Bapgada 2. Pemmre ypasrenue |22 + 1| + 4z + 4 = 0.

3ama4ya 3. Pemmure ypaBHnenme

Va2 + 72 +6 — Va2 +2r — 3 = —/222 + 9z + 3.

3asaua 4. Pemmre nepasenctso logg 1(10° —9) > x — 1.

3agaua 5. HaiiiuTe Bee 3Ha4eHHS T, YIOBIETBOPSIONIAE HEPABCHCTBY
—7/2 < & < 7/2 u ABJAIONIMECs PENICHUIMU ypaBHEHUsT /— tg T = 1/tg 7.

3anmada 6. Bokpyr kBazapara co CTOPOHOI 3 OIMCAHA OKPYXKHOCTD.
Ha oxpy»kHOCTH OTMedYeHa TOYKA, PACCTOSHEE OT KOTOPOW 1[0 OIHOIN u3
BepIuH KBaJipaTa paBuo 2. Halimure paccTosHme oT 3TO# TOYKHU JI0 TPEX
JPYTHX BEPIITUH KBaJIpaTa.
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3amaya 7. okaxkure, uTo rpaduk yHKIUN

22 + 2 >

=2 1 —_—
Y= 2wtioss (m2+10x+24

UMeeT [EHTP CUMMETDPUY, U HafiiuTe KOOPAUHATHL (;Yy) 9TOr0 IEHTPA CUM-
METpPHU.

OrBerbl. 1. maxy = 12, miny = —25/8. 2. z € (—3;0) U (0;3). 3. 0; 8.
4.z ¢ (Ig9;1]. 5.0, —1/6, —1/3. 6. V14, VT £ V2. 7. (—1;-2).

BAPUAHT 2004 (uronsb), reosorundeckuii dhakyabrer, 1.

3aga4ya 1. Pemmure nepaBeHCTBO

xr—2
22 L4 22
o2 S0

3amaya 2. Kakwne 3HavMeHnsT MOXKET TPUHUMATD Sin T, ec/Iu

. ( Jr7r) 1?
Ssin | - = — =
3 2

3agada 3. Pemure nepasencrso 441 — 22 < o + 21.

3amada 4. B rpeyrosibauke ABC' yron B npsimoii, Touka M jiexur
na croporne AC, npuaem AM : MC = 1 : 3v/3. Besmunna yrioa ABM
paBHa %, BM = 6. Haiigure Bemmunny yria BAC u paccrosHue Mex-
JIy TEHTPaMU OKPYKHOCTEH, OIMMCAHHBIX BOKPYT TpeyrojbHukoB BC'M u

BAM.

3ama4va 5. Pemmure nepaBeHCTBO
logs_, (2% — 10z + 25) — 2logs_, (4 — z2 +5) +2 < 0.

3amada 6. /IBe rpyImibl reoIoros UCCAEAYIOT MAPIIPYT, IIPOXO AT
or nyukta A depe3 nyukr B mo mynkrta C. IlepBast rpymma mpoxoguT
BeCb MapIIpyT 3a 2, a Bropas — 3a 3 mHs. Paccrosiaue mexay A u B
BIBOE MeHbIle paccrosans Mexay B u C. CkopocTu ABUYKEeHHs TPYII Ha
yaactkax AB u BC mocTostHHBI, HO Ha ydacTKe AB ckopocTn obenx rpyri
B M pa3 MeHbIle, YeM uX cKopocTu Ha yudactke BC. ['pymmbl BuIxogaT
omuoBpemento u3 A u C maBcrpedy apyr Jpyry. Eciaum mepsast rpytima
BeixoauT 3 A, a Bropasi u3z C', To OHM BCcTpevaroTcs B yHkTe B. Ecim xe
nepBast BerxoquT u3 C, a Bropas uz A, TO OHM BCTPEYAIOTCA B IMyHKTE D).
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Kakyto 9acTh OT JJIMHBI BCEIO MAPIIPYTa COCTABJISIET PACCTOSTHUE MEXKJLY
B u D ? Yemy pasHo 3HaueHue m?

3agaua 7. Pemnre cucremy ypaBHEHUI

sin x _ 1
cos(z+y) V2
Ccos X 1

cos(@+y) V2

Bagaua 8. Ocnoanuem nupamunl SA BC sBisiercst IpaBUIbHBIN TPe-
yromsank ABC' co cropomoit aymuer 2v/2. Pe6pa SB u SC pasmbl, map
KacaeTcsi CTOPOH OCHOBaHUsl, 1iockocTu rpanu SBC, a takxke pebpa SA.

Yemy pasen pajuyc mapa, ecan SA = %ﬁ?

Orpersr. 1. [-v5;2). 2. {71;%}. 3. {—21}U[0;21]. 4. arctg3;10.
5. [1;2). 6. %; m=3. T. {(% + 27m; ??TTF +27Tk,‘>; (—% + 27m; % +27Tk);
k,m € Z}. 8. 1.

BAPUAHT 2004 (uroJib), reosorudeckunii dpakyabrer, 2.

3agaya 1. Pemmure nepaBeHCTBO

r—3

—— < H— 2,
@ — 3] !

3anmaya 2. Kakve 3HaueHns MOXKET TPUHUMATD COS T, €CJIH

(++5) ="

cos o+ =) =—=7
6 2

3agaua 3. Pemure Hepasencrso v289 — x2 < x + 17.

3ama4ga 4. B rpeyronbauke ABC yros B npsimoit, Touka M JeKuT Ha
cropone AC, npiraem AM : MC = /3 : 4. Besranna yriza ABM pasna X
BM = 8. Haiinure Bemmuuny yria BAC u paccrosinne MexKy IeHTpaMu
OKPY?KHOCTeI, OIMCAHHBIX BOKPYT Tpeyrojabaukos BCM u BAM.

3agaua 5. Pemwnre HEpaBeHCTBO

logs_, (% — 14z +49) — 2logs_, (8 — 2® —7) +2 < 0.
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3agaua 6. [IBe rpyIbl reoI0roB UCCIEAYIOT MAPIIPYT, TPOXOSIITII
or nyukta A depe3 nyukr B 5o mynkrta C. IlepBasi rpymma mpoxoguT
BeCb MapIIpyT 3a 2, a Bropas — 3a 3 jHda. Paccrosuue mexiay B u C
BJIBOE MeHbIIe paccrosiuus Mexay A u B. CKOpoCTH JBUXKEHUs IPYIIN Ha
yaactkax AB u BC mocTostHHBI, HO Ha ydacTKe AB ckopocTn obenx rpyri
B m pa3 GoJjibiie, 4eM ux ckopoctu Ha ydactke BC. ['pymmbl BeIxoaaT
omuoBpemento n3 A u C maBcrpedy Jpyr jpyry. Eciau mepsast rpyiima
BeixoauT 3 A, a Bropasi u3z C', To OHM BCTpevaroTcs B yHkTe B. Eciu xe
nepBast BerxoauT u3 C, a Bropas uz A, TO OHM BCTPEYAIOTCA B IMyHKTE D).
Kaxkyio 9acTb OT JJIMHBI BCETO MapIIpyTa COCTABJIAET PACCTOSHUE MEXK]LY
B u D ? Yemy paBHO 3HadeHue m?

3apaua 7. Pemwre cucreMmy ypaBHeHUit
1

sinx _
cos(@—y) V3
CcosS T 1

cos(z—y) V3

3amaua 8. Ocnosanuem nmupamuiasl SABC aBiisiercs NpaBUILHBIA Tpe-
yromsauk ABC' co cropomoit aymuer 4v/2. Pe6pa SB u SC pasmbl, map
KaCcaeTcsl CTOPOH OCHOBaHwWsI, TiockocTu rparn SBC, a takxke pebpa SA.
Yemy paBeH pajuyc mapa, ecam SA = 31/27

Orsernl. 1. [—V6;V6]. 2. {0;—v3/2}. 3. {—17} U [0;17]. 4. arctg4;17.

. 2., _4 om 2w . (_b5m . .
5. [3;4). 6. gim=3- 7. {( 6 + 2mm; +27Tk), ( 6 + 2mm; 3 +27Tk),
k,m € Z}. 8. 2.

BAPUAHT 2004 (urosib), dustosiorndeckuii dpaxkysasrer, 1.

3anmadva 1. [Ipu kakux 3HAYEHUSX TapaMeTpPa ¢ ypaBHEHUE
20 — 1

0
a+5

2?4+

He MMeeT penteHuii?

3ama4ya 2. Pemmure ypasHnenme
4cos? 3z — 4 cos (33: — g) —1=0.

3anadva 3. Pemure ypaBuenue

(x+4)- (22 +4) =5—2"" —16(V2)".
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3agaya 4. U3 toukn M Ha MI0CKOCTDH (v OMyIIeH nepueuankyasp M H
JJINHBI \/g " IIPOBEJIEHbI /IB€ HAKJIOHHBbIE, COCTaBJIAIOIIUE C IEePIEeHIUKY-
JgsgpoM yruibl 1o 60°. Yros mexy HakjgoHHbIME paBeH 120°. 1. Haiiaure
paccrosiaue Mexky ocuoBanusmu A u B makiionnbix. 2. Ha orpeske AB
KaK HA KaTeTe B IUIOCKOCTH (¢ TIOCTPOEH IPAMOYTOJBHBIA TPEYTOJbHUK
ABC' (yroa A upsmoit). Haitnure o6bem nupamuisr M ABC, 3uasi, 410

cos(£LBMC) = —3.

3amaya 5. Kpunrorpadudaeckast taboparopus oIy duia 3aIaHue pac-
mudpoBaTh TPU TEKCTa OJMHAKOBOTO obbema. Kamuran BamoB Ha pac-
mudpPOBKY IEPBOrO U BTOPOrO TEKCTOB B cymMe 3aTpaTui 40,5 MUHYT, a Ha
pacmdpoBKy BTOPOro u Tperbero — 37,5 munyT. OKa3ajaoch Tak»kKe, 9TO
BTOPOIl TEKCT OH PaCIINMPOBBIBAJ C TAKOH Ke CKOPOCTHIO, KAK B CPEJHEM
epBbIi U TpeTuit. 3a Kakoe BpeMsi KanuTaH VIBaHOB BBITOTHUI 33 aHuE?

3aza4ga 6. [Jana cucrema ypaBHeHU

y = alz — 3al,

|z = b —ly|.
1. IIpn KakuxX 3HAYEHUSIX ITapaMeTPOB ¢ U b 3Ta cucTeMa OTHOCHTEHHO
HEU3BECTHBIX ¥ U Y UMeeT OecKoHedHO MHOro perrenuit? 2. Ha maockoctu
(x;y) n300pasuTe MHOXKECTBO TOYEK, KOODJMHATHI KOTOPBIX TAKOBBI, UTO
CUCTeMa OTHOCUTEJIHbHO HEM3BECTHBIX ¢ ¥ b MMeeT POBHO TPH PEIeHUsI.

OrBernl. 1. (—o0;—5) U (f%;Jroo). 2. (71)"% + ﬂ—?zl,n € Z. 3.—-4
2

4.1. 6. 2. 3v/5. 5.585 mumyr. 6. 1. (£1;3). 2. 0 < y < % npu x > 0 u

_a?

12<y<0HpI/Iac<O.

BAPUAHT 2004 (urosin), dustosiorndeckuit paxyabrer, 2.

3aga4ya 1. [lpn Kakux 3HaYEHUAX MapaMeTpa a ypaBHEHNe

2 3_a

— 7:0
Sy

He MMeeT penteHuii?

3agaya 2. Pemure ypaBHnenue

2sin? 4z — 5sin (g —41‘) +1=0.
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3ama4ya 3. Pemure ypaBnenue
, 1
(x—3)- (2> 4+2)=12-3""1 - 3 (vV3)=F1,

3anada 4. U3 roukun M Ha IIOCKOCTH (v OIyTIeH meprueHaukyasasp M H
JUINHBL 3 W TPOBEJEHDbI JIB€ HAKJIOHHBIE, COCTABJISIIONIAE C IMEPIEHINKY-
asgpom yrabl mo 30°. Yros mexay HakgaoHHbiMu paBeH 60°. 1. Haitaure
paccrostHue MexK 1y ocHoBaHusimu A u B HakjoHHBIX. 2. Ha orpeske AB
KaK Ha KaTeTe B IIOCKOCTU (¢ TIOCTPOEH MPSMOYTOJIBHBIA TPEYTrOJbHUK
ABC' (yroan A upsawmoit). Haitnure o6bem mupamunsr M ABC, 3uast, 910
cos(£BMC) = %

Bagaua 5. Bopo mepeBojioB moJydmsio 3aKa3 Ha IIEPEBOJ, TPEX TeK-
cToB ofuHakoBoro obbeMma. IlepeBomuniia CumopoBa Ha IIE€PEBOJ, IIEPBOIO
¥ BTOPOT'O TEKCTOB B cyMmMme morpartuwia 1 dac 21 MuHyTYy, a Ha IEpeBOI
mepBoro u Tperbero — 1 gac 18 muayr. OKazajioch TakKe, 9TO BTOPOM
TEKCT OHA I[IEPEBO/NIIA C TAKOH JKe CKOPOCTHIO, KAK B CPEJIHEM IIE€PBBIA U
TpeTuii. 3a Kakoe BpeMsi ObLII BBIIIOJIHEH BECH IIEPEBO

3aga4va 6. /lama cucrema ypaBHEHMIT

Y= Cl|l'— 20"7
|z = b+ [yl.

1. Ilpy Kakux 3HAYEHUSIX MMApaMeTpoB ¢ W b 3Ta cUCTeMa OTHOCUTEIBHO
HEU3BECTHBIX T W Yy mMeeT OeckoHedHO MHOTO permrennit! 2. Ha mmockoctn
(z;y) n306pasuTe MHOXKECTBO TOYEK, KOODJIUHATHI KOTOPBIX TAKOBBI, YTO
CUCTEMa OTHOCHUTEIHFHO HEU3BECTHBIX 4 M b MMeeT POBHO TPH PEIIeHUs.
_1.11
276
IEQ IEQ

5. 1 gac 57 muayT. 6. 1. (£1;4£2). 2. 0 < y < §npnm>01/1—§<y<0
npu x < 0.

Orsersr. 1. ( ) 2.+5 + T n e Z. 3.3 4.1.2/3. 2 6.

BAPUVAHT 2004 (utosib), S5KOHOMUYECKUH (paKyIbTeT
(oTpenenne skoHOMUKH), 1.

3anmada 1. Beruucaure mpomssBesieHne BCeX OTPUIATEHHBIX KOPHEH

YpaBHEHUS
323 1 137
+ =25zt (>
25in (147)  V3e *\1

3
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3aga4ya 2. Pemmure nepaBeHCTBO

1+ 2sin? (47x) - log1 (112 — 42 — 7) < cos (87x).
3

Bagaua 3. OpyKHOCTH, epecekaioiias 6okosbie cropoubl AC u C'B
paBHOOepeHHOro Tpeyroyibauka AC'B cooTBeTcTBEHHO B TOYKax P u @,
SIBJISIETCs] OIMMCAHHON 0KO0JIO Tpeyrojbanka ABQ. Orpesku AQ u BP re-
pecekaiorcs B Touke D Tak, uyro AQ : AD = 4 : 3. Haijigure miomain
tpeyrosbHuKa DQ B, ecim wromaas Tpeyroabanka PQC pasua 3.

3aga4ya 4. Pemure nepaBeHCTBO

log, 3 (22 +5) - 10842 204125 (x? 4+ 224+ 1) +
+ log(17 s ) (22 —2-2) > 0.

3 3z+9

3anmada 5. Ilapom rpysonoabemuocTbio 109 TOHH MEPEBO3UT JXKUIIBI
U Ipy30BUKH. KOJIMUeCTBO MEPEBO3UMBIX Ha IIApOMe I'DYy30BHKOB HE Me-
nee gem Ha 20% IpPEBOCXOIUT KOJMYECTBO NMEPEBO3UMBIX JKUIOB. Bec u
CTOMMOCTbH TIEPEBO3KHU OIHOIO JPKUIA COCTABJISIOT 3 ToHHBI u 600 pybiteit,
rpy3oBuka — 5 touu u 700 py6Gieit coorBercrBerno. Ompejennre Hau-
OOJIBIITYI0 BO3MOXKHYIO CYMMAapHYIO CTOMMOCTD [IEPEBO3KH BCEX JKHUIIOB U
I'PY30BUKOB IIPH JIAHHBIX YCJIOBUSIX.

Bagaua 6. Haiiure nanbosbinee 3HaUeHNE W, TPU KOTOPOM UMEET pPe-

meHnue cucTreMa

2 22 2 2z
” +9ctg =

(7% cos? 3z — 272 — 72)y? = 27%(1 + y?) sin 3.

4sin®y — w = 16 sin

3agaua 7. B npaBuiibHYIO TPEYTOIBHYIO IHPAMEJLY C BBICOTOH h = g

U CTOPOHOII OCHOBaHUS @ = /15 BJIOXKEHBI IIATH IIaPOB OJIMHAKOBOI'O Pa-
muyca. OauH U3 MIApOB KacaeTcs OCHOBAHWS IMHPAMUIBLI B €r0 IEHTPE.
Kaxaprit m3 Tpex Apyrux mapoB KacaeTcs CBOel ODOKOBOH rpaHu, MpuIeM
TOYKa KacaHUs JIEXKUT Ha anodeme U JeJUT ee B OTHOIIEHUU 1 : 2, cUu-
Tasi OT BepiuHbI. 1IaThIil map KacaeTcss Bcex deThbipex Imapos. Haiimure
paauyc II1apos.

Otsersr. 1. ——. 2. {5;5}. 3.2 4. (75;72>U(2;3]. 5. 17100 pyGuei.

V3 42 2 2

1

6. —14. 7. G
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BAPUVIAHT 2004 (utosib), SKOHOMUYECKUH (paKyIbTeT
(oTpenenne skoHOMUKH), 2.

3ama4va 1. Borauciaure npomsseieHne BCEX OTPHUIATEbHBIX KOPHEI
YPaBHEHUS

(T
\/ixS N 2 cos (T) N 6 /111, _
()

3amadya 2. Pemure HEpaBeHCTBO

cos’” (%) logy (5 — 22 + 4x) > 4.cos () + 4sin® (%)

3anaya 3. [lnomans paBaobGeaperHoro Tpeyroasanka P R() pasna 12.
Ha 6okoBbix croporax PR u R(@) B3sThl cooTBeTcTBeHHO TOYKU B u C
TaK, 9T0 BOKPYT 4eTbipexyrojbauka P BC () MOXHO OIucaTh OKPYKHOCTH
u PQ : BC = 3 : 2. Haitnure miomab tpeyroyibauka APQ, rioe A —
TOuKa 1epecevueHusi orpeskoB PC' u BQ).

3aga4ya 4. Pemure nepaBeHCTBO

logy_, (1 —2z) - 10g)_4p 442 (2 4 62 +9) +
+logi_ _« (2 +4x+3) < 0.

2 2z+4

Bagaua 5. ABTOdQYProH rpy3omnobLeMHOCTBIO0 339 KI' IEPEBO3UT SN~
KI C BUHOIDAJOM U s10J0KaMu. Bec U CTOMMOCTH OIHOIO SIUKA C BUHO-
rpajioM cocTaBsaioT 15 Kr u 10 yCJIOBHBIX €IUHUIL, SMUKA C SA0JTOKAMUA —
27 Xr u 8 yCJIOBHBIX €JIMHMUII COOTBETCTBEHHO. VI3BECTHO, UTO KOJIMYECTBO
3arpy2KeHHbIX Ha aBTO(YPIrOH SIIUKOB ¢ BUHOTPAJIOM COCTABJIsIET He Hojiee
70% oT KoMMIeCTBa 3arpyKEeHHBIX AIMUKOB ¢ sogokamu. Onpegenure Han-
OOJIBIITYI0 BO3MOXKHYIO CYMMAapPHYIO CTONMOCTD BCEX SIIIIIKOB C BUHOTPAJIOM
1 0JI0KaMU, IIePEBO3UMBIX aBTO(YPrOHOM IIPH JIAHHBIX YCIOBUSX.

3anadva 6. Haiinure HamMeHbIiee 3HAYEHUE 2, TIPU KOTOPOM HMEET Pe-
IIIeHue CUCTEeMa

z — 8 cos? %y — 2tg? %y = 2cos? 2z,
21(1 + ||) cos 3y + |z|(rsin® 3y — 16 — 27) = 0.

Bagaua 7. B npaBUIbHYIO UETBIPEXYTOJBHYIO HTHUPAMEJIY C BBICOTOM
h =1 u cTOpOHO}1 OCHOBaHUA ¢ = 7 BJIOZKEHBI 11€CTh IIapOB OJUHAKOBO-

TO pajauyca. O,HI/IH U3 IapOB KaCaeTCdAd OCHOBaHUA IIMPaMUIbI B €0 IIEHTPE.
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Kax1prit u3 geThIipex Apyrux mapoB KacaeTcs cBoei OOKOBOI ITPaHm, IPU-
9eM TOYKa KaCaHHud JIE2KHUT Ha anodpeMe n JJeJiuT ee B OTHOIICHUHN 1 . 27
cuntas oT Bepruubl. [{lecToit mmap Kacaercs: Bcex msaTu mapon. Halimure
paJuycC Iapos.

OtrBernr. 1. 1. 2. {1;3}. 3. 32 4. (—o0;—3)U (O;%). 5. 132 y.e. 6.7.
2
7. 15

BAPUAHT 2004 (utonb), sKkoHOMUYecKuil HakyIbTeT
(oTmenenune MmeHemxmMenTa), 1

3anmadva 1. Boerauciaure cymMmy Beex KOpHeW ypaBHEHUsT
117r)
sin ( T
1- LIV .
T 137
3tg< 6 )

3ama4ya 2. Pemmure ypaBnenne

2sin? (47x) - log1 (112 — 42> — 7) = cos (87x) — 1.
3

Bagaua 3. Ilnomaas npsimoyrosbaoro tpeyroiasauka ABC (LC =
= 90°) paBua 6, paJauyc ONMCAHHON OKOJIO HEr0 OKPYKHOCTH PaBEH %
Haiimure pagnyc oKpyKHOCTH, BIUCAHHON B JTaHHDBINH TPEYTrOJbHUK.

3ama4ya 4. Pemure HepaBeHCTBO

2log, 1 (1 —22) -logy 4y 402 (x +3) +1log_1 (2% + Tz +12) < 0.
x+1

3amaya 5. Bapka rpy3onoabeMHOCTHIO 96 TOHH TepEeBO3UT KOHTEHHEe-
pbl TurioB A u B nipu ycsioBun noJiHoi 3arpy3ku. KosmdyecTBo 3arpyskeH-
HBIX Ha GapKy KOHTeiiHepoB THma B He Menee uem Ha 25% mpeBocxoauT
KOJIMYECTBO 3arpy KEHHBIX KOHTelHepoB Tuna A. Bec u croumocTb 07HOTO
KOHTeliHepa Tua A COCTABJISIIOT 3 TOHHBI U 5 ThHICSIY PyOJIeit, KOHTeliHe-
pa tuma B — 4 ToHHBI U 2 THICSTYU pyOJIeit coorBercTBeHHO. OUpeeauTe
HarOOJIBIIYI0 BO3MOXKHYIO CyMMAapHYI CTOUMOCTb BCEX KOHTEWHEpOB, Iie-
PEBOBUMBIX Dap2Keil P TaHHBIX YCIOBUSIX.

3amaya 6. Haitnure Hanbosbiitee 3HAMEHNE U, TP KOTOPOM UMEET Pe-
IIIEeHIe CUCTEeMA,

w2u 4 9y? = 97ry7
y2(18 + 272 — 72 sin? 3x) 4 272(1 + y?) cos 3z = 0.

Orsernr. 1. v/3. 2. {%, %} 3. 1. 4. (0; %) 5. 90 TeICcaY pybOaeil. 6. 2.
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BAPUVIAHT 2004 (utosib), SKOHOMUYECKUH (paKyIbTeT
(oTmeneHne MeHemKMeHTA), 2.

3aga4va 1. Beraucanre cymMmy BceX KOpHEl ypaBHEHUsT

2 cos 91 *3—xct 1077r f—l
1) 4%\ 3 3z

3ama4ya 2. Pemmure ypaBHnenne
cos? (mz) - logy (162 — 7 — 4x?) = 3cos (2mx) + 3sin® (7).

3amaua 3. B npamoyronbaom tpeyrosbauke PQR (/R = 90°) me-
muana RM pasha % Haiinure mromans tpeyrosbanka PQR, eciu ero
repuMeTp paBeH 6.

3anmadva 4. Pemure HEpaBeHCTBO

210g, 4 (22 + 7) - 108424 955449 (2 — ) +log_1 (27 — 52+ 6) > 0.
x+4

3amada 5. I[lapom rpysomnoabemMHocThI0 111 TOHH IEPEBO3UT MUKPO-
aBTOOYChI W I'PDY30BUKU IIPU YCJOBUU TIOJIHON 3arpy3ku. KojmuecTBo 3a-
I'PY?KEHHBIX Ha MAapOM MHUKPOABTOOYCOB cocTapiseT He Gosee 70% oT Ko-
JITYIECTBa 3arPy>KEHHBIX HA MAPOM I'DY30BHKOB. Bec m cTOMMOCTH OZHOTO
MHUKPOABTOOyCa COCTABJIISIIOT 5 TOHH U O THICAY YCJIOBHBIX €IUHUIL, TPY30BH-
Ka — 9 TOHH ¥ 4 THICSTYM YCJIOBHBIX €JIMHUIL COOTBeTCTBeHHO. Otpejiesinte
HanOOJIBIIIYI0 BO3MOXKHYIO CYMMapHYI0 CTOMMOCTb BCEX MHUKPOAaBTOOYCOB
¥ TPY30BUKOB, IEPEBO3UMBIX MTAPOMOM IIPH JIAHHBIX YCJIOBHSIX.

3anmadva 6. Haiinure HamMeHbIee 3HAMEHUE v, TP KOTOPOM HMEET Pe-
IIIeHNe CUCTeMa

m2v — 1622 = 167z,
2m(1 + |z|) sin 3y = |z|(27 + 8 — 7 cos? 3z).

46
OTBeTnI. 1. T\[ 2. {%,%} 3. % 4. (75;73). 5. 66 TeICAY y.e.
6. —3.

BAPUAHT 2004 (utonb), sxkoHOMUYecKuil HakyabTeT
(BeuepHee orgesnenue), 1.

3anmadva 1. Berauciaure cymMmy Bcex KOpHeR ypaBHEHUsT
V3 <147r) VT
1n 4+ —
ctg

B (%)

3
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3ama4ya 2. Pemure ypaBHnenue

cos? (%) -logy (5 — 2 + 4x) — 4 cos (mx) = 4sin’ (%x)

3agaua 3. Ha 60koBbix croponax PQ u QR paBHOOEIPEHHOTO Tpe-
yroapuuka PQ R B3gThI cOOTBeTCTBEHHO TOUKU A 1 B Tak, uro AB : PR =
= 3 : 5 ¥ BOKPYT UeThipexyroibanka P AB R MOXKHO ONUCATb OKPYKHOCTb.
Orpesku AR u P B nepecekatorcst B Touke C', IpUYIeM ILIOMAIb TPEYTOJIb-
nnka PCR pasua 10. Haitnure mwiomans Tpeyroiasanka PQR.

3aga4ya 4. Pemure nepaBeHCTBO

2log, 5 (7 —2x) -logy,2_ogpia9 (x +1) + log( - 1) (x2 -1)<0.

2c—4 2

3anmada 5. I[lapom rpysomnoarbeMHOCTBIO 126 TOHH EPEBO3UT MUKPO-
aBTOOYCHI U TPY30BUKU. Bec m CTOMMOCTD OJTHOTO MUKPOABTODYyCa COCTaB-
Ag0T 5 ToHH u 10 ThICAY yCJIOBHBIX €JIMHUIL, I'Dy30BHKa — 9 TOHH u 8
TBICSAY YCJOBHBIX €IUMHUIL COOTBETCTBEHHO. VI3BECTHO, UTO KOJIMIECTBO 3a-
I'PY?KEHHBIX H& MApOM MHUKPOABTOOYCOB cocTapiseT He Gosee 70% oT Ko-
JITYECTBA 3arPYKEHHBIX HA MAPOM IPy30BHKOB. Orpejiesinre HAnOOIBIITY O
BO3MOKHYIO CYMMAapHYIO CTOUMOCTb BCEX MHUKPOABTOOYCOB U I'DY30BUKOB,
IIEPEBO3UMBIX ITAPOMOM TIPU JAHHBIX YCJIOBUIX.

3ama4va 6. Haiinure HanMeHbllee 3HAYEHNE U, IIPH KOTOPOM UMEET Pe-
IeHre CUCTEeMA,

72 — 1622 = 167z,

210(1 + |z]) sin 3y = |=|(27 + 8 — 7 cos? 3z).

3amava 7. B npaBu/ibHYIO 9€THIPEXYTOIBHYIO MUPAMUIY C OOKOBBIM
pe6pom | = /5 1 CTOPOHOIT OCHOBAHUSI ¢ = \/2 BJIOJKEHBI IIECTH MIAPOB
OJIMHAKOBOTO pajinyca. OUH U3 MApOB KACAETCS OCHOBAHUS TIMPAMUJIBI B
ero tenTpe. KaxKapIit n3 geThIpex APYyrux MapoB KacaeTcs cBOeil OOKOBOIt
rpaHu B TOUKe mepecevuenus ee mequan. [IlecToit map KacaeTcst BCexX MIATH
mapoB. Haiinure pajguyc mapos.

Otsersr. 1. \/g 2. {1;3}. 3. 40. 4. (3%) 5. 150 Teicsra y.e. 6. —3.
1
(3
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BAPUVIAHT 2004 (utosib), SKOHOMUYECKUH (paKyIbTeT
(BeuepHee otrneseHue), 2.

3anmadva 1. Berauciaure cymMmy Beex KOpHelW ypaBHEHUsT

137
tg( ) 177
=2 — .
V2 + %2 xcos( 6)

3ama4ya 2. Pemmure ypaBHnenne

1+ sin? (372) - logy (5 — 2 — 6) = cos (67x).
2

Bagaua 3. OKpyKHOCTH, Iepecekaolias 60KoBbie cTOpoHbl AB u BC
pasaObGepentoro Tpeyroiabauka ABC coorBercrBeHHO B Toukax D u F|
SIBJISIETCsI ONUCaHHOM 0KoJ10 Tpeyrosibauka ADC. Orpesku AE u DC ne-
pecekaroTcst B TOUKe () Tak, 9To ILIOma b Tpeyrojabauka ADQ pasra 1 u
DQ : DC = 2 : 5. Haiigure miomnaas tpeyrosbanka DBE.

3anadva 4. Pemure HEpaBeHCTBO

2log, 3 (22 +5) - 10,2 905405 (—2 — 1) + log( z ) (x? =z —2) > 0.

1__=z
3 3x+9

3amadva 5. Bapka rpysomnoabeMHOCTBIO 95 TOHH IIEPEBO3UT KOHTEHe-
pot TunoB A u B. KosimuecTBo 3arpy»KeHHbIX Ha 6ap:Ky KOHTEHHEPOB THUIIA
b ne menee yem Ha 25% TPEBOCXOAUT KOJIMUIECTEO 3aIPYKEHHBIX KOHTET-
uepos tumna A. Bec u croumocTsb of1HOr0 KOHTeHepa THiIa A cocTaBsioT 3
TOHHBI U D ThICSTY pybJieit, KoHTeltHepa Tua B — 4 TOHHBI U 2 ThICSYH PYy-
6uteit coorBercTBeHHO. OTpEIeINTe HAKOOJIBIITYIO BOZMOXKHYIO CYMMAapPHYIO
CTOMMOCTH BCEX KOHTEWHEPOB, TEPEBO3NMbBIX OaprKeil Py JAHHBIX YCIOBHU-
AX.

3aga4va 6. Haitnnre Hanbobiitee 3HAYMEHNE U, TP KOTOPOM UMEET Pe-
IIIeHue cucreMa

m2u 4+ 9y? = 97Ty,
y?(18 + 212 — 72 sin? 3x) + 27%(1 + y?) cos 3z = 0.

Bagada 7. B npaBmIbHYIO TPEYTOMBHYIO IHPAMUILY C BBICOTOI h = /2
11 CTOPOHOIT OCHOBAHUS & = \/3 BIIOJKEHBI [ISITh MIAPOB OJMHAKOBOTO PaJIILy-
ca. OuH U3 MapoB KacaeTcss OCHOBAHMS ITUPAMUJIBL B €ro 1eHTpe. KaxK aprii
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U3 TpeX JPYruX MIApOB KacaeTcsl CBoeil GOKOBOII rpaHuM B TOYKE IIepece-
4JeHns ee MejuaH. IIaTelii map kacaercs Bcex deThipex ImapoB. Haiinnre
paJuyc mapos.

OTBernl. 1. — % 2. {%,%} 3. 1—30 4. (—g;—Z). 5. 85 TeICcs4a pyOJIeii.

V2
6.2. 7. o

BAPUVAHT 2004 (urousin), ncuxosiorndeckuii dpaxkysbrer, 1.

3ama4va 1. Pemmure ypasnenne

4% —12-2* -1 =0.

3amadya 2. Pemure HEpaBeHCTBO

2
log r—2 (m+ ) < 1.
2z—10 4

3agaua 3. Pemnre ypaBHenue

\/15cosxctgx+\/gcosa:+\/gctgx =0

U HaljuTe CyMMy €ro KOpHeil, IIPHUHAJIEIKAIIUX OTPE3KY [—; 7).

Bagaua 4. OKpyKHOCTH pajmyca 3 IPOXOIUT depe3 Bepiuasl A u B
npsiMmoyroJibHoro tpeyroJsibauka ABC' ¢ karetrom AB = 5. Ilpsamas C'D
Kacaercst 9Toil OKpyzkHOCTH B Touke D). Haiimure Bemmunny yria ABD un
junay Broporo Karera AC, ecim aya DA nemur yroa C'DB nomnosam.

3amadva 5. Haiigure Bce 3HaUYeHUSI TapaMerpa a, IPU KOTOPBIX ypaB-
HEeHUe

|x2 = 5|z|| = a(z +4)
UMeeT POBHO TPH PA3JIMYIHBIX DEIICHUs.

Otsersl. 1. & = log,(64+v/37). 2. © € [—1;2)U(5; 6]U(8; +00). 3. I +27m,

2
m € Z;, x = —% + (—1)”“% + 7, n € Z; cyMMa KOpHEM, TPHUHAIEIKAITUX
. 22
orpe3ky [—m; 7|, paBHa % 4. ZABD = arcsin (%)7 AC = W% 5. a = 0;

a=1.
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BAPUAHT 2004 (urosib), ncuxosiorndeckuii pakynabrer, 2.

3agaua 1. Pemnre ypasuenne
25% —10-5* —=3=0.
3agaua 2. Pemwnre HEpaBEeHCTBO
7
log «—1 <x+ ) <1
2¢-8 6

3amaya 3. Pemure ypaBnenwue

V21l coszctga — VT cosa — \ﬁctgx =0

U HailzuTe CyMMy €ro KOpHeil, IPUHAJJIeKAIIUX OTPE3KY [—7r; 7).

3ama4va 4. Yepes Bepmmuasl K u M mpaMoyroabHOTO TPEyTOJbLHUKA
KML c xaretom KM = 7 npoxoaut OKpy:KHOCTh muamerpa 8. Ilps-
mas LN xacaercs 3Toit okpyzkHOCcTH B Touke N. Halinure Bemuauny yria

KMN wn nmuny sroporo Kareta KL, ecmm nya NK aemur yron LNM
IIOTIOJIAM.

3anmadva 5. Haiinure Bce 3HaUEHNUS mapaMerpa a, IPU KOTOPBIX yPaB-
HeHue

|2 — 16]z|| = a(z — 9)
MMeeT POBHO TPH PA3JIMIHBIX DEIIeHHSI.

OtrBersl. 1. z = log;(5+v/28). 2. z € [—5;1)U(4;5]U(7; +00). 3. m/24+mm,
m € Z; x = w/6+27mn, n € Z; cyMMa KOPHel, IPHHAJJIEXKAIMX OTPE3KY [—; 7],
pasua 7/6. 4. ZKMN = arcsin(7/8), KL = 784/(33v/15). 5. a =0; a = —4.

BAPUAHT 2004 (uroJib), ncuxosiorndeckuii paxkysbrer, 3.

3anmava 1. Pemure ypasuenne 167 — 8 - 47 — 2 = 0.

3aga4ya 2. Pemure nepaBeHcTBO

6
log «+1 <x+ ) < 1.
2x—6 4

3agaua 3. Pemnre ypaBuenne

\/5cosa:ctgx— V15cosz —V15ctgx =0

U HafijuTe CyMMy €ro KOpHeil, IIPHHAJIEIKAIIUX OTPE3KY [—7; 7).
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3agaua 4. OkpyKHOCTH pajmyca 5 mpoxoaut depe3 Beprimusl C' u B
npsiMoyroJsibHoro Tpeyroibauka ABC ¢ karerom CB = 5. Ilpsavmas AD
KacaeTcs 9Toi okpyxkHoctu B Touke D. Haiinnre Besmunny yroia CBD n
qunay Broporo Karera C'A, ecim nya DC' nesur yron AD B nonoJsiam.

3aga4ya 5. Haiinure Bce 3HavMenns: mapaMeTpa a, IPU KOTOPBIX YPaB-
HEHUEe
|2* = 3lz|| = a(z + 1)

uMeeT poOBHO TPpU Pa3/IMYHBIX DEIICHUA.

OtBerbl. 1.z = log,(6 + V/37). 2.z € [6;8). 3. 7/2 4+ 2wm, m € Z;
z=—7/3+(=1)""'7/64 mn, n € Z; cymma KopHeii, IPUHA/IEIKAIIUX OTPE3KY
[—m; 7], paBra 57/6. 4. ZCBD = arcsin(5/6), CA = 225/(16v/11). 5. a = 0;
a=1.

BAPUAHT 2004 (uronb), ncuxosorudeckuii dbakynbrer, 4.

3amada 1. Pemure ypasuenne 9% — 6 - 3% — 1 = 0.

3aga4va 2. Pemure HepaBeHCTBO

log »+2 <33;r7> <1

3z—6
3agaua 3. Pemnre ypaBHenue

\ﬁcosxctggc—i—\/2lcosx—|—\/2lctgm =0

U HailjiuTe CyMMy €ro KOpHeil, IPUHAJJIeKAIUX OTPE3Ky [—7r; 7).

3amada 4. Yepes seprmmabl K u M mpsiMOyroJbHOTO TPEYTroJIbHUKA
LKM c karerom KM = 6 mpoxoauT OKPYKHOCTH juamerpa 7. Ilps-
mast LN xacaercd 3Toit okpyzkHOCTH B Touke N. Halinure Bemnuuny yria
MKN u gmuny Broporo karera ML, ecmu sya NM nemur yron LNK
ITOTIOJIAM.

Bagada 5. Hailijiure Bce 3HAUEHUS] IApaMeETPa G, IIPH KOTOPBIX yPaB-
HeHMe
|2* = 8|z|| = a(z — 1)
HMeeT POBHO TPU PA3IMIHBLIX DEIICHUS.

OrBernl. 1. 2 = log,(6 + V37). 2.2 € [6;8). 3. 7/2+ 2rm, m € Z;
z=—m/3+(=1)""'7/64 mn, n € Z; cymma KOpHEii, MPHHAIIEKAIIX OTPE3KY
[—7; 7], paBra 57 /6. 4. ZM KN = arcsin(6/7), ML = 1764/(95v/13). 5. a = 0;
a=1.
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BAPHMAHT 2004 (uonn), ICAA, 1.

3agaua 1. Pemmre mepasenctso vx2 — 25 - (v + 3) < 0.

4

Bagada 2. Peumre ypasuenue sin® z — cos?z = —1.

3ama4va 3. Pemmure cucremy ypaBHEHUI

v? +y? = ayz,
y? + 2% = wyz,
22422 = TYZ.

3amaya 4. Pemure ypaBuenue
(2log, (22* +1) — z) - (logy (2% +277%) — 2) = 8.

3agaya 5. /IBa kpyra, pacCTOSHIE MEXKY EHTPAMUI KOTOPBIX PABHO
V3 + 1, umeror PaJILyChI V2 u 2. HaiiuTe OTHOIIEHHE IIIOMIAH Kpyra,
BIIMCAHHOTO B OOIIYI0 9aCTh JAHHBIX KPYIOB, K ILIOMA N O0Ieil JacTu.

3amadva 6. Haiinure HanboJibillee 1 HANMEHbIIIEE 3HAUEHUS BhIPaYKe-

2 2
HUSA 3—5 + ﬁ, €CJI BeJIMYUHBI X, Y, Z, W YJIOBJIETBOPAIOT CUCTEME

22 + 9%+ 22 +4y — 20 =0,

22 +w? —2w—143 =0,
Tw+yz—r+w+22—-612>20.

OtrBetrbl. 1. (—o0; —5). 2. {ﬂ'n;—% + 7k;n, k € Z}. 3. {(0;0;0); (2;2;2);

37(3+v2—v3-V6)
Tr—6(v3+1)

(25—2; —2); (—2;2; —2); (—2; —2;2) }. 4. log, (8 +V/63). 5.
6. 4201 | v601

3600 30

BAPUAHT 2004 (uonn), ICAA, 2.

Bagadga 1. Pemmre nepasenctBo Va2 —49 - (z +5) < 0.

3

3amadva 2. Pemure ypaBHeHue cos® x — sin*z = —1.

3agaua 3. Pemnre cucremy ypaBHEHU

2% 4 y? = 2zyz,
y? + 22 = 2zyz,
22 4+ 22 = 22y2.
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3amaya 4. Pemure ypaBnenue
(logs (372" +1) + ) - (2logy (3** + 1) —x — 2) = 3.

3amada 5. /IBa Kpyra, paccTosiHue MeXKIy IEHTPAMU KOTOPBIX PaB-
HO /3, UMEIOT PaJUyChI V3 u 3. Haiiure oTHOIICHNE ILIOMAIN KpyTa,
BIMCAHHOTO B ODOIIMYIO YaCTh JAHHBLIX KPYTOB, K ILIOIIAIN OOIIEH TaCTH.

3ama4va 6. Haiinure nHanbosiblliee 1 HaUMEHbIIEEe 3HAYCHUST BhIparke-

2 2
HHAA 960_4 + i—g, €CJIA BeJIMYUHBL T, Y, 2, W YJOBJIETBOPAIOT CUCTEMe

22 +9y? — 62 — 4y — 51 =0,
22+ w?+22+8w—-32=0,
zw+yz+4r —3w+y—2z—-70=>0.

OrBetnl. 1. (—o00; —T7). 2. {7r+27rn; %Jﬂrk;n,k € Z}. 3. {(0;0;0); (1;1;1);

27£5v29 s
1;,-1;-1); (-1;1;-1); (=1;-1;1);. 4. <1 . 5. ——F.
( ’ ’ )a ( (] )7 ( ) ’ )} {OgS 2 } 147T—6\/§

3641 , /505
6. 3136 * "8

BAPUAHT 2004 (anpesns), coumonorndeckuii dpakymabrer, 1.
3anadva 1. Pemure ypaBuenue

2%+ 722 + 102 — 3(2? + 72) — 30

VvVar+2

3amaya 2. Hana pyHKIWMT

=0.

ylx) = |z — 3|+ |22 — 4| + 1.

1. Haijiure HanMensbinee 3Hadenne GyHkmn y(x). 2. Pemmre HepaBeHCTBO
y(x) > 8.

3agauya 3. Ha dakynbrere X ornmmuanuknm cocrasisior 10% ot obmiero
KOJIMIECTBA, CTYZIEHTOB 3TOTO (bakymnbrera, Ha dakynsrere Y — 20%, a Ha
daxynvrere Z mumb 4%. Halinure cpeamii TPOIEHT OTJIMYIHUKOE 110 BCEM
TpeM (aKyJIbTeTaM, ecjid U3BeCTHO, 9To Ha dakyiabrere Y yuurcsa Ha 50%
GoJIBbITIE CTYAEHTOB, YeM Ha dakyabrere X, a Ha (akyabTeTe Z — BJBOE
MeHbIIle, YeM Ha (akyiabrere X .
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3agaua 4. B upsmoyrossaom tpeyrosbanke ABC orpesok BH sB-
JISIETCsI BBICOTOI, OIYIEHHOIl Ha THIIOTEeHy3y, a B TpeyrojbHuke BHC
orpe3ok BL spnsiercss memmanoii. Haiigure yron LBC, eciu m3BeCTHO,

qToBL=4HAH=2\Lﬁ.

Bagaua 5. Haiiure Bce pemiennsi ypaBHenus sin v/3x + 7 = 0, Kax-
JIoe U3 KOTOPBIX MEHbIIE JII000ro penieHns ypaBHeHus cos v/ — 4m = 0.

Bagaua 6. Ha miockoctu Oxy m3obpasure uUrypy, Bce TOYKH KOTO-
POIi YIOBJIETBOPSIIOT HEPABEHCTBY

1 1

1 2
2510g2y +§ <

T a—
332 log, x2 + %
JlokaxkuTe, 9TO ee IIOMAIL S yIOBIETBOPSIET HEPABEHCTBY 2 < S < 3.

14, 23
3’ 437

OrBernr. 1. 3. 2. 1. 2. 2. (—o0;0) U ( —|—oo). 3. 14%. 4. arccos

-7 4r’—x

3 7 3 -

s
5. -%,

BAPUAHT 2004 (amnpeJs), coruosiorndeckuii pakynsrer, 2.
3ama4ya 1. Pemmure ypaBnenne

23 + 922 + 182 — 2(2% + 92) — 36
vz +3

=0.

Bagaua 2. [dana dyskius
y(x) = |z — 2| + |22 — 2| + 3.

1. Haiiyure nanmenbinee snadenne Gyaknun y(x). 2. Pemmre HepaseHCTBO
y(x) > 7.

3agaua 3. Ha dakymprere X oTmmunuku cocrasisaior 10% ot obme-
ro KOJMYecTBa CTYJIEHTOB 3Toro gakyibreTa, Ha ¢axyabrere Y — 20%,
a Ha dakynabrere Z — 40%. UsBectHo, uTo Ha dakyiabrere Y yunmTcsa B
oJiTopa pasa 60JIbIle CTY/IEHTOB, UeM Ha dakyibrere X, a CpeJHuil mpo-
HEHT OTJIMYHUKOB 110 BeeM dakysbreram cocrasiser 20%. Kakas most
BCEX CTYJEHTOB yUHUTCs Ha dakynbrere Z 7

3agaua 4. B upsamoyrosbaom tpeyrosnbanke ABC orpesok BH sB-
JIfTeTCsl BBICOTOH, OIIYIIEHHOH Ha THIOTEHY3y, a TOYKa L JEeJUT OTpe30K
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HC nononam. Haiinure yron LBC, ecim uzBectHo, uro AH =
BL = 3.

3anmadva 5. Haiinure Bce pemtenus ypasrenus siny/4x — 7w = 0, Kax-
J0e W3 KOTOPBIX MEHBIIE JII000r0 peleHns ypaBHeHus cosv/z — 31 = 0.

a

2
\/5’

3amadva 6. Ha mrockoctu Ozy uzobpasure Gpurypy, Bce TOUKH KOTO-
pOii YIOBIETBOPSIOT HEPABEHCTBY

1 2 1 1 2 1
3510g3y =) . 2510&90 ~) <.
(s e3) - (22 5)

JlokazkuTe, 9TO €e IJIOMA b S YI0BIETBOPET HEPAaBEHCTBY 2 < S < 3.

OtBetbl. 1. 3. 2. a) 4, 6) (—o0;0) U (%;—l—oo). 3. % 4. arccos 5—74 5. zl—r,

24 Arl4w
4 4

BAPUAHT 2004 (urouib), coruosiorndeckuii dpaxkyabrer, 1.
3aga4ya 1. Pemmure nepaBeHcTBO

2+ 8x + 15
224 Tr+14

3ama4ya 2. Pemure ypaBHnenne

4sin? 3z — 2sin (23: - z) —4cos® (x —7) = tgI . ctgz.
2 7 7
3agauya 3. IMomynsprocTs nmpomykTa A 3a 2002 rox Beipocsta Ha 20%,
B clemylomeM romxy cumsmiachk Ha 10%, a B xonme 2004 roma cpaBHsIACH
¢ momnyagpHocTbio nmpoaykTa B. Ilomynsapaocts npoaykta B B 2002 roay
causuitach Ha 20%, 3aTeM Ha IPOTAXKEHUM OJHOTO I'ojla He M3MEHUJIACD, a
3a 2004 rog Beipocia vHa 40%. Kak nsmenuiach HOHyJ'IHgHOCTb mpoaykTa A
3a 2004 rog, ecsim B Hagaste 2002 roga ona COCTABJIANIA 3 OT HOMYJISPHOCTH
npoaykra B?
3agaua 4. B tpeyrosbauke ABC yron npu Bepriunae B pasen %, a
JUIMHBI OTPE3KOB, COEIMHSAIONINX IIEHTP BIMCAHHON OKPYKHOCTH C BEPIIHU-
namu A u C, paBubl 4 u 6 coorBercTBenHo. Haiiiure pajmyc oKpyKHOCTH,
BrcanHoit B Tpeyrojbauk ABC.

Baga4va 5. Tpu uncia, aBsioNuecs JIMHAMEA pedep MPsMOyTOILHOTO
apaJiesenuIe/ia ¢ JUaronaabio 6, 06pa3yioT apudmMeTHuIecKyo mIporpec-
cuo. KyOnr 3Tux wnces Toxke o0pasyioT apudMeTHIECKYIO ITPOTPECCHIO.
Haiinure stu unca.
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3amaya 6. g KaxkI0T0 MOJOXKHUTEIHHOTO 3HAUEHUS TapaMerpa C
n300pasure MHOXKeCTBO Tex map (b;a), /Ui KaxKIoi M3 KOTOPBIX ypas-
HEHUEe

b
bx2+aa?—1—|—c:O

nMeeT JIBa PA3/IMYHBIX OTPHUIATEIbHBIX KOPHSA, U yKaXKUTE BCE 3HAYECHUS
ImapaMeTpa @, IpU KaxkXJOM N3 KOTOPBIX MHOXKECTBO COOTBETCTBYIOITUX
3HAYEHUN b COCTOUT U3 JIBYyX HEIEePECEKAIONIXCs NHTEPBAJIOB.

OrBersr. 1. [—5;—3]. 2. i% + g—k,k € Z. 3. BbIpoCsa Ha 58#0%. 4. %
5. 2v/3,2v/3,2V/3. 6. a € (0;2c¢).

BAPUAHT 2004 (urouin), coruosiorndeckuii dpaxkynbrer, 2.

3agaya 1. Permure nepaBeHCTBO

2 —2x —15
2242 +15

3agaya 2. Pemure ypaBHnenue

4sin? 3z — 2 cos? (z — ) —sing -cosg = sin (Qx— g)

3agauya 3. IMomynsprocTs nmpomykTa A 3a 2002 rox Beipocsta ua 10%,
B caemylomeM romxy cumsmiachk Ha 20%, a B xonme 2004 roma cpaBHsIACH
¢ momnyagpHocTbio nmpoaykTa B. Iomynsaprocts npoaykta B B 2002 roay
BoIpocsa Ha 20%, 3aTeM Ha MPOTS?KEHWH OJHOTO Iojia He U3MEHSLIACh, a 34
2004 rox camzmiacs wa 10%. Kak usmenuiach oIy agpHOCTb IPOLyKTa A
3a 2004 rox, ecim B Hadaste 2002 rozia oHa COCTABISIA 7 OT HOIY/IAPHOCTH
npoxaykra b?

3agaua 4. B rpeyrosbauke ABC yron npu Bepriune B pasen %, a
JUIMHBI OTPE3KOB, COEIMHSATONINX IIEHTD BIMCAHHON OKPYKHOCTH C BEPIIHU-
mavu A u C, paBubl 3 u /2 coorsercrsenno. HaiiuTe pajimyc OKpysKHO-
cru, BIUCaHHOU B TpeyrojbHuk ABC.

Baga4va 5. Tpu gncia, aBsioNuecs JIMHAMEA pedep MPsMOyTOILHOTO
MapaJuiesIenuiea ¢ IHaroHaabio 2v/6, 06pasyior apudMeTHIecKyo mpo-
rpeccuio. Ky6bl 3mux [nces Toxke o0pas3yloT apu@MeTHUECKYIO IIPOrpec-
cuto. Haiimure 3tu gnciia.
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3amaya 6. g KaxkI0T0 MOJOXKHUTEIHHOTO 3HAUEHUS TapaMerpa C
n300pasure MHOXKeCTBO Tex map (b;a), /Ui KaxKIoi M3 KOTOPBIX ypas-
HEHUEe

—anz—bx+c+%20

UMeeT JIBa PA3JIMYHBIX OTPHUIATEIbHBIX KODHS, U YKaXKUTE BCE 3HAYEHUS
nmapamMerpa b, Ipu KaxKI0M 13 KOTOPBIX MHOXKECTBO COOTBETCTBYOIINX 3HA~
YeHUuil a SIBJISETCS MHTEPBAJIOM.

Otsersr. 1. [-3;5]. 2. +7% + %k,k € Z. 3. Bripocsia Ha %%. 4. —=—.

18 V17
5. 2v/2,2v/2,2v/2. 6. b > 4c.

BAPUWAHT 2004 (uronsb), pakyIbTeT rocy1apCTBEHHOTO
ynpasJjieHus, 1.

3amadva 1. Tecr, KOTOPBI JTOJI2KEH TPOUTH UCIBITYEMBIN, COCTOUT U3
26 BompocoB. 3a KaXKIblii HEBEPHBI OTBET y WCIBITYEMOTO BBIUUTAETCS
II5ITh OYKOB, & 33 KAXK/IBIIl NMPABUJILHBII HAYNC/ISIETCS BOCEMb OYKOB. Uc-
IBITYEMBIl JaJl OTBETHI Ha BCe BOIPOCHL. Ha CKOJIBKO BOIIPOCOB OH OTBETHII
[IPABUJIBHO, €CJIM B UTOI'€ CyMMa IIOJIyYEHHBIX UM OYKOB OKa3aJ1aCh PaBHON
HyJ10?

3anmadva 2. Pemure ypasuenue sin 2x — 2 cos 4z + sin 6z = 2.

3anmada 3. InuHbI TpeX CTOPOH YeTHIPEXYTOJbHUKA, BIIMCAHHOIO B
OKPYZKHOCTBb DPaJIIyca 2\/5, O/IMHAKOBBI 1 paBHBI 2. Haiigure jquny ger-
BEpPTOI CTOPOHBI.

3anava 4. Koummanus npejiozkmiia 350 CBOUM €Ty 2KAIIUM BBITOJTHUTD
CBEPXYPOUHYIO PaboTy, IpUIeM KaXKIOMY MYXKUUHE IPeIarajoch B BU-
Je BosHarpakjenusa 20 J10/U1apoB, a KaxKJIo#l keHmuHe — 16 10/171apOoB
30 1menToB. Bee KEHIUHBI COTVIACUIUCH C 3TUM IIPEJIOKEHUEM, a YaCTh
MY2KYUH OTKazaJiack. O0Iast cyMMa BBIILJIAYEHHOTO BO3HATPAXKIEHUSI CO-
crauia 5705 momrapos. KakoBa cymMa BO3HArpazKJAeHUsI, BHIILIAYEHHOTO
BCEM YKEHIIUHAM?

3ama4va 5. Haiinnre Bce 3HaMeHUS X, YI0BIETBOPSIONINE HEPABEHCTBY
min (logs (3x +5), Va2 —z —2) < 2.

3aga4ya 6. KakoBo MUHIMAIBLHOE YUCIO TUPH, HEOOXOMUMBIX JJIsI TO-
ro, 9ToOBI B3BECUTH JI000i Tpy3 Maccoit oT 1 g0 39 KujaorpaMMoB Ha
PBIYAKHBIX (JaIlleYHBIX) BECAX, €CJAM M3BECTHO, YTO ITOT IPY3 MOXKeT Be-
CHTDH TOJIBKO IEJI0€ UUCJIO KHJIOIPAMMOB?
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Bagaua 7. Ha miockoctu Ozy Haiinure HANOOJIbIIIEE PACCTOSTHAE MEK-
Ay TaKUMU JABYMdA TOYKaMH C KOOpJAWHaTaMMN (,’E, y)7 9TO T 1 Y ABJIAIOTCA
[EJIBIMU 9HUCJIAMU U Y/IOBJIETBOPSIIOT yPABHEHUIO

Ty

4

z y 15
y

OrBersr. 1. 10. 2. {n/4+wk/2;k € Z}. 3.5. 4. 2445 nosnapos.
5. (=5/3; —1] U [2;3). 6. Yernipe; ¢ momompio rupb 1, 3, 9, 27 xr. 7. 24/65.

BAPUWAHT 2004 (uronb), pakyyIbTeT rocy1apCTBEHHOTO
ynpasJjieHusd, 2.

3agaya 1. Pupwma coBepIrasia CIeJKH 0 MTOKYIKE U TPOIaXKe aBTOMO-
ouseit oHoit MapKu, mokymas oauH aBroMobumisb o 7000 y. e. u mpogaBast
o 9000 y.e. Bcero mo sTuM ciiesikaMm 3a JIEHb TPONLIN 32 aBTOMOOUJIS.
Ckoabko aBToMOOMIIel hupma Ipojiaia, ecju IO UTOraM JiHsl y Hee oOpa-
30BaJICS HYJIeBOIt Oastanc?

3amaya 2. Pemure ypaBuenue cos 3z — 2 cos 6x — cos 9x = —2.

3amada 3. /[iuHBI TpeX CTOPOH YeThIPEXYTOJIbHUKA, BIIMCAHHOIO B
OKDPY?KHOCTb PaJyca 2, COBIAJAIOT W PABHDI V2. Haiigure 1ymHbl ero
JraroHaJIei.

3amada 4. Bpokepckasi hupma BeICTaBUIIA HA TOPIU aKIUU ABYX KOM-
nanuit: HedTAHON KoMmaHuu — 1o 100 [OJIapoB 3a aKIMIO W Ta30BOif
KoMmmaHuu — 10 65 mosrapos 60 1eHToB 3a akiuio. Beero 66110 200 akimmii.
Bcee aknum rasoBoit kKoMmmaHwu OBLIM MPOJAHBI, & YacTh aKmuil HedTs-
HO¥1 KOMIIAHUHU OCTaJjach HenpojganHoil. ObImas cyMMa BBIPYUYKN OKa3aj1ach
pasuoii 13120 nosutapos. Haiigure cyMMy BBIPYYKH, IOy IEHHON 38 aKITUU
ra3oBOi KOMIIQHUMU.

3amadva 5. Haiijiure Bce 3HaueHUs X, YIOBJIETBOPSIOIINE HEPABEHCTBY
max (log, (x + 3), V222 + 2 —9) > 1.

3aga4ya 6. KakoBo MUHIMAIBLHOE YUCIO TUPH, HEOOXOMUMBIX IJIsI TO-
ro, 9T0OBI B3BECUTH JI000i T'py3 Maccoit oT 2 g0 40 KujaorpaMMoOB Ha
PBIYAsKHBIX (JAIlleYHBIX) BECAX, €CJAM M3BECTHO, YTO ITOT IPY3 MOXKeT Be-
CHTDH TOJIBKO IEJI0E UHNCJIO KHJIOIPAMMOB?
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Bagaua 7. Ha miockoctu Ozy HaliiuTe HANMEHbIIIEE PACCTOSTHIE MEK-
Ay TaKUMU JABYMdA TOYKaMH C KOOpJAWHaTaMMN (,’E, y)7 9TO T 1 Y ABJIAIOTCA
[EJIBIMU 9HUCJIAMU U Y/IOBJIETBOPSIIOT yPABHEHUIO

9. ¥ _T B _,
r 'y xy

OTBetnl. 1. 14. 2. {%k,k € Z}. 3. /7. 4. 4920 nosunapos. 5. (73;f%)U
g [\/73—1,
4 9

+oo>. 6. Yernipe; ¢ momoripo rups 1, 3, 9, 27 k. 7. 2.

BAPUAHT 2004 (urons), BicuIasi MIKoJia Gusneca, 1.

3agaya 1. Pemure nepaBeHCTBO

z+1
=1~

Bagaga 2. Pemmre ypasuenue logs(3sina) + logi (cosz) = 1.
3

3agaua 3. Pemnre cucremy ypaBHEHUI

Ve+1+dy—2=1,
z+y—20=0.

3agaua 4. Haitnure nepumerp tpeyrosbanka ABC, eciin m3BeCTHBI
KoopauHaTel ero BepuuH A(—3;5), B(3; —3) u rouku M (6; 1), sasisromeii-
cs cepenuHoil croporbl BC.

3ama4va 5. CKoOJIBKO BpeMEHU B TE€UEHNE CYTOK Ha 3JIEKTPOHHOM TabJI0
BOK3aJIbHBIX YaCOB, KOTOPbIE MMOKA3BIBAIOT BpeMs B juarazone ot 00:00 mo
23:59, npucyrcTByeT X0Ts ObI oniHa 1udpa 37

3amaua 6. Haiinure Bce napbl 1ie/ibIx HeoTpunaTeabHbix duces (k;m),
ABJIAIOMUXCS pelleHusaMy ypasHenus 2k + 7k = 2mk + 3m + 36.

3ama4va 7. Haiinnre mambosbliee 3HadYeHNE BBIPAXKEHUST 3T — 2y Ha,
MHOKECTBE MEePEeMEeHHBIX T, Y, YAOBIeTBOpaIomux ycuosmio 4x2 + 32 = 16.

Bamaua 8. Haiinure Bce 3nauenus napamerpa p € [—4,4], upu Koro-
PBIX HEPABEHCTBO

(p—2)- ((x+1)(p—3)+2z) >0
BBINIOJIHSICTCA PN na100b1x > 0.
2.

Otreerst. 1. [0;1)U(1;400).

{5 +2min e 2}, 3. {(26,-6); (-9;29)}.
4. 32. 5. 8 wac 15 mun. 6. {(9;9)}. 7. (

10. 8. p € [—4;1] U (3;4].
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BAPUAHT 2004 (utosn), BeICIIas IIKoJa GusHeca, 2.

3agaua 1. Pemure HEpaBeHCTBO

2—x
— 2
|z + 2]

3agaua 2. Pemnre ypaBHenue

log1 (2sinz) + log, (V3cosz) = —1.
2

3agaua 3. Pemunre cucremy ypaBHEHUI

{W—W:L

T —y =22

3anayva 4. Haiiiure nepumerp Tpeyroapauka K LM, ecau m3BeCTHBI
KoopauHaTel ero Bepiut K (—4; —3), L(2;5) u roukn P(5; 1), aBnsomeiics
cepeaunoit cropousl LM .

3agaua 5. CKOJIBKO BpEeMEHU B TE€UEHUE CYTOK Ha, JIEKTPOHHOM TabJI0
BOK3aJIbHBIX YaCOB, KOTOPbIE MMOKA3BIBAIOT BpeMd B juarazone ot 00:00 mo
23:59, npucyrcTByeT X0Ts ObI oniHa 1udpa 57

Bamaua 6. Haiinure Bce napbl 1eJbIX HEOTPULIATEIBHBIX Yuces1 (m; n),

ABJIAIONINXCA PEHICHUAMN YPaBHEHUA

2m? + 3m = 2nm + n + 41.

3amadva 7. Haiijiure HamMeHblllee 3HAYEHUE BbIpaykeHus 2x — 4y Ha
MHOYKECTBe TIepeMeHHbIX T, 9, YI0BJIeTBopaonmX yeaosuio 42 +9y% = 36.

Bagaga 8. Haiijure Bce 3HavYeHust napamerpa a € [—6, 6], npu Koro-
PBIX HEPABEHCTBO

(a+3)- ((z+1)(a+2)+3z) >0

BBITIOJTHSIETCST TIPH JTIOOBIX 2 2> 0.

OrBernr. 1. (—o0;—2) U (—2;0]. 2. {n/3+2mn;n € Z}. 3. {(28;6);
(=7;—-29)}. 4. 32. 5.7 gac 30 mun. 6. {(10;9)}. 7. —10. 8. a € [—6;—5]
U (—2;6].
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BAPUAHT 2005 (maii), «Jlomornocos—2005»!, 1.
3ama4va 1. Boraucanre

(z—y)a* —yh)  2zy(a® -9
z2 — y? z? + zy + y?

pu
r=1,2...22, y=-27...7T78.
N—— S——
46 45

3aga4ya 2. Pemmure nepaBeHCTBO

.9l—x
3-2 —|—12 1 .
27 —1 1-2-=

3amaya 3. Haiigure momaap rpanermun ABCD ¢ 60KoBOIl CTOPOHOI
BC =5, eciin paccrositus or BepiminH A u D 10 npsimoit BC' pasabl 3 u 7
COOTBETCTBEHHO.

Banaua 4. Permmre ypasnemnne log, (4sin? 2z) = 2 — logy(—2tg ).

3agaua 5. Ha oxpyxuoctu B3sita Touka A, Ha eé gumamerpe BC —
toukun D u E, a nHa ero npojoskennn 3a Touky B — Touka F. Hailimure
BC, ecmu /BAD = /ACD, /BAF = /CAE, BD = 2, BE =51
BF =4.

Bagada 6. Pemmre nepasenctso 5|z| < = (3z + 2 — 2v/8 — 2z — 22).

Bagaua 7. OcHOBaHHEM MUPAMUJIBI CIYZKUT TPEYTOJBHUK CO CTOPO-
mamu 5, 12 m 13, a e€ BbIcOTa 00pa3yeT ¢ BbICOTAMU OOKOBBIX TI'paHeit
(OIymeHHBIMY U3 TOM K€ BEPIIUHBI) OJUHAKOBbIE YIJIbl, HE MeHbinue 30°.
Kakoit Hanbosbmnit 00bEM MOXKET UMETh TaKas MUPaMUIA !

3agaya 8. Haiinnre Bce 3HaMEHNs @, TPU KOTOPHIX yPaBHEHNE
4z — 3z — |z + a| = 9|z — 1|

UMeeT XOTsI OBl O/IMH KOPEHb.

3amadya 9. ['pynna ormpixaomux B Tedenne 2 9 40 MUH KaTajach Ha
MOTOPHOI JIQJIKE [0 PEKe C IOCTOSIHHON CKOPOCTHIO (OTHOCUTEIHHO BOJIBI)

I9ra ommmmrasa cocrosiach Ha hakyIbTeTax: MexaHHKO-MaTeMaTuIeckoMm, BMuK,
XUMHYIECKOM, €0JIOTHIECKOM, IIOYBOBEIEHNUs, (PUBUTIECKOM, SKOHOMHIECKOM, HAyK O Ma-
TepHuasax.
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IIOIIEPEMEHHO TO II0 TEYEHUIO, TO IIPOTUB: B KaskKJyI0 CTOPDOHY — B 00IIeit
CJIOKHOCTH He MeHee 4eM 1o 1 4. B mrore jonka nporuta myts B 40 KM
(oTHOCHTENBHO Gepera) U, OTUAINUB OT IIPUCTAHN A, IPUIAJIIIA K IPUCTAHN
B na paccrostauu 10 km ot A. B kakyio cropony Tekiia peka? Kakosa npu
9TUX YCJOBHUAX MAKCUMAaJIbHASI CKOPOCTH €€ TedeHus !

3anmaya 10. Ilpu kaxkmom mHarypassHOM N Teo P, B KOOpAMHATHOM
[IPOCTPAHCTBE 338J[aHO HEPABEHCTBOM

3™ + [8y[" + [z < 1,
a resio ¢ — obbemuuenne Beex Tea ®,,. Haiinure o6béM Tema .
OrBerbl. 1. 64. 2. z € (0;log,3]. 3. Sapcp = 25. 4. —% + 7, n € Z.
5.BC = 11. 6.z ¢ [—4; —V40143‘25} U {0} U [%2] 7.V = 150v/3.
8. a€[-8;6]. 9. Or A x B; 8 km/u. 10. 1.

BAPUAHT 2005 (mait), «JIomorocoB—20055, 2.
3amaua 1. Boraucsure

20y(2® +y°) | (@ +y)(a* —y?)
+
x? — zy + y? z2 — y?

pu

3ama4ya 2. Pemmure nepaBeHCTBO

1 2—-3.51-7
> )
5= —1 57 — 1

Bamayva 3. Haiinure miomags rpanerun ABCD ¢ 60KoBOi ¢CTOPOHOI
CD = 3, eciu paccrosiaust or Bepiud A u B o npsimoit C'D paBabr 5 u 7
COOTBETCTBEHHO.

Bagaua 4. Pemmre ypasmenme log, (4 ctg? r) — logy(—2sin 2x) = 1.

Bagaua 5. Ha juamerpe AB oxpyzxkuoctu B3sThl Touku C u D, Ha
€ro MpOJO/IKEHNH 3a TOUKy B — Touka F, a Ha oKpyKHOCTH — TOYKa F,
npuuém LAFC = /BFE, /DAF = /BFD, AB=8, CB=6u DB =5.
Haitnure BE.

Bagada 6. Pemmre nHepasencTso x (3x + 2 — 2v/3 — 2z — 22) > 3|z
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Bagaua 7. OcHOBaHHEM MUPAMUJIBI CIYXKUT TPEYTOJBHUK CO CTOPO-
mamMu 9, 12 u 15, a e€ BbIcOTa 00Opa3yeT ¢ BbICOTAMU OOKOBBIX TIpaHeit
(OIyIEHHBIMY U3 TOM YK€ BEPIIUHBI) OJUHAKOBbIE YIJIbl, HE MeHbInue 60°.
Kakoit Hanbosbmuii 00bEM MOXKET UMETh TaKas MUPaMUIA !

3ama4ya 8. Haiinnre Bce 3HAUEHNS @, TPU KOTOPBIX ypPaBHEHNE
||z = a| + 2z| + 4z = 8|z + 1|

HE nMeeT HU OJHOT'O KOPHIA.

3amaya 9. 'pynmna orabixaomux B Tedenne 2 1 30 MUH KaTajgach Ha
MOTOPHOI JIOQJIKE 0 PEKE C IOCTOSTHHON CKOPOCTHIO (OTHOCUTEIHHO BOIBI)
IIOTIEPEMEHHO TO 110 TE€YEHUIO, TO MPOTUB: B KaXKJIy CTOPOHY — B OOIIei
CJIO2KHOCTH He MeHee 4yeM 1o 1 4. B mrore Jyiogka mponura myTh B 30 KM
(orHOCHTENBHO Gepera) U, OTYAIUB OT IPUCTAHN A, IPUYAIIIIA K [IPUCTAHN
B na paccrosinuu 6 km ot A. B kakyio cropony tekia peka? Kakosa mpu
9THUX YCJIOBUSIX MaKCUMaJbHAs CKOPOCThb €€ TeueHusi?

3amadva 10. Ilpu kaxkaom HaTypasbHOM 1 TeI0 P, B KOOPAMHATHOM
ITPOCTPAHCTBE 33/IAHO0 HEPABEHCTBOM

122" + |y|™ 4+ 7]2|" < 1,
a Temo ¢ — obbemuuenue Beex Tea P,,. Haitaure 06béMm Tera P.
OtBerbr. 1. —27. 2. x € (0;log, 3]. 3. Sagcp = 18. 4. —% +7mn, n € Z.
5.BE = 10. 6.z ¢ |-3; —Vlﬂ%;“)} U {0} U [%1] 7.V = 108/3.
8.a€ (—7;5). 9. Or Ak B; 5 xm/4. 10. 4.

BAPUAHT 2005 (mait), «JlomornocoB—2005», 3.
3ama4va 1. Boraucanre

20y(2® —y®) (v —y)(a* —y!)
$2+$y+y2 x2_y2

pu
r=-31...112, y=1,8...88.
N—— N——
43 44

3ama4va 2. Pemure HepaBeHCTBO

3717 —4 1
< .
1-7= 7T —1
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3amava 3. Haiigure miomaap rpanerun ABCD ¢ 60KoBOIl CTOPOHOIt
AD =7, ecsin paccrosinust ot Bepmud B u C' jo npsmoit AD pasabl 3 u 5
COOTBETCTBEHHO.

Banmaua 4. Pemure ypasuenue log,(4tg? ) + 1 — logy(—8sin 2x) = 0.

3agaua 5. Ha orpeske AB B3sarel Touku C, D u E, a Ha OKpyXK-
HocTu ¢ jguamerpom AFE — rouka F. Haiiymure AB, ecii U3BECTHO, 9TO

/AFC = /BFE, /DAF = /DFE, AC =1, AD = 3 u AE = 9.
Bagada 6. Pemmre nepasenctso 3|z| < z (3 + 2 — 2v6 + 2 — 22).

Bagaua 7. OcHOBaHHEM THPAMUJIBI CIIYKUT TPEYTOJIHHUK CO CTOPOHA-
mu 6, 8 1 10, a eé BbicoTa 06pa3yeT ¢ BbIcOTaMHU OOKOBBIX I'paHeil (OIyIen-
HBIMU U3 TOHl ¥Ke BEPIIMHBI) OJMHAKOBBIE yIJibl, He MeHbinue 45°. Kakoit
HanOOJIBIHIIT 00BEM MOXKET UMETh TaKas nupamuiga’

Bagada 8. Haiijure Bce 3HAUEHUS G, IPH KOTOPBLIX ypaBHEHUE
||z + a| — 22| — 3z = 7|z — 1

nMeeT He Oojiee OJHOTO KOPHSI.

3anmadva 9. ['pynna ormpixaomux B TeveHne 2 9 15 MUH KaTajgach Ha
MOTOPHOIi JIOJIKE [0 PEKe C IOCTOSIHHOI CKOPOCTHIO (OTHOCUTENHHO BOIbI)
IIOTIEPEMEHHO TO II0 TE€YEHHIO, TO IIPOTUB: B KaXKJyI0 CTOPOHY — B OOIIei
CJIO2KHOCTHU He MeHee 4yeM 10 1 4. B mrore Jiogka mpomnuia myTh B 45 KM
(orHOCHTENBHO Gepera) U, OTYAUB OT IPUCTAHN A, IPUYAIUIIA K IPUCTAHN
B na paccrosauu 5 kM ot A. B kakyio cropony tekia peka? Kakosa npu
9TUX YCJIOBHUAX MAKCUMAJbHAS CKOPOCTH €6 TeUeHUs !

3anmadva 10. IIpu kaxkmom mHarypassHOM N Teo P, B KOOpAMHATHOM
IIPOCTPAHCTBE 33/IaHO HEPABEHCTBOM

2™+ 5l + 42" < 1,

a Tesio ¢ — obbenuHenne Beex e ®,,. Haitnure o0béMm Tema .

Otrersnr. 1. —125. 2. = € (0;log; 3]. 3. Sapcp =28. 4. —w/3+7mn, n € Z.
5. AB = 12. 6.z € [~2;(2v/39 — 13)/13] U {0} U [23/13;3]. 7.V = 96.
8. a€[-6;4]. 9. Or Ak B; 4,5 km/u. 10. 2.

BAPUAHT 2005 (urosb), MEXaHUKO-MATEMATHIECKUH
dakyabrer, 1.

3agaua 1. CoracHo pacrnucaHuio, aBro0yc KypCHPYeT O MapIipy-
Ty u3 myHkTa A B myHKT B m 06pATHO C MOCTOSIHHON CKOPOCTBIO U 0e3
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ocraHoBok. Ha nytu u3z A B B 0OH OblI BBIHY2KJI€H Ha HEKOTOPOE BPEMs
OCTAHOBUTBHCH, MO3TOMY Ha OOPATHOM IIyTH YBEJUIMI CKOPOCTh Ha 25%.
[IpuexaB B A ¢ 10-MUHYTHBIM OTKJIOHEHUEM OT PACIUCAHUS, OH YMEHDBIITUI
CBOIO TIOCJIEIHIOI CKOPOCTh Ha, 24% u npubbur B B Bopems. Kakosa ObLia
IIPOJIOIPKUTEBHOCTD BBIHYKIE€HHOW OCTAHOBKM !

3apgaua 2. Haiture log, %—f IIPH YCJIOBUU

|log\/§xr/2 —2logy x| + ||2 — x| — |logy z|| < (z — 2)logg °.

3amada 3. Pemure HepaBeHCTBO

I )
3$\/5x>0.

20—7 =5 7
Cos =5 — cos =

3amada 4. Ha ocuosanuu BC' tpanenuun ABCD B3sara Touka F, je-
JKallasl Ha oHoi okpyzkHOCcTH ¢ Toukamu A, C'u D. JIpyrasi OKpy>KHOCTb,
npoxojsias yepes Touku A, B u C, kacaercs nupsimoit C'D. Haitmure BC,
ectu AB =12 u BE : EC = 4 : 5. Haiinure Bce BO3MOXKHBIE 3HAYCHUS
OTHOIIIEHUSI PAJINYCa TePBOl OKPYKHOCTH K PAJINyCy BTOPO TIPU JTAHHBIX
YCIIOBUSIX.

3amaya 5. Ilycte X — cymma KopHell ypaBHEeHUs
acosx =2+ 2cos(x +7/3)
Ha nipomexyTke [0;27), a Y — cymma KopHeli ypaBHeHUsI
acos2y —2sin2y = a — 3siny
HA TOM Ke TmpoMexxyTke. Haiiiure Bce 3HAUEHUS @, TPU KOTOPBIX

ctg((X —Y)/2) = V3.

Bagaua 6. Haiiure o6bém Terpasapa ABCD ¢ pebpamu AB = 3,
AC =b5wu BD = 7, eciiu paccrosinue mMex 1y cepeguaamu M u N ero pebép
AB u CD pasno 2, a npsimasi AB obpasyer paBHble yriibl ¢ upsambivu AC,
BD u MN.

OTeernr. 1.28. 2. —1. 3.z € [1;2) U (2V5). 4. 18, (1/3;1) U (1;5/3).
5.0, 44 2v/3. 6. 41/6.
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BAPUAHT 2005 (utonb), MEXaHUKO-MATEMATUIECKUIA
dakyabreTt, 2.

3anmada 1. CoryracHO pacIUCaHUIO, aBTOOYC KypPCHPYeT IO MapIpy-
Ty u3 ImyHKTa A B myHKT B u 00paTHO € IIOCTOSHHON CKOPOCTBIO U 0e3
ocraHoBok. Ha nytu u3z A B B 0H ObLI BBIHYZKJIEH Ha HEKOTOPOE BPEMs
OCTAHOBUTbLCS, IIO3TOMY Ha OOPATHOM IIyTH yBeIUYmI cKopocTh Ha 30%.
ITpuexas B A ¢ 4-MUHYTHBIM OTKJIOHEHUEM OT PACIUCAHUSI, OH yYMEHbBIITUJII
CBOIO TIOCJIEAHIOI CKOPOCTh Ha 25% u npubbur B B BoBpems. Kakosa 6bLia
IPOJIOJIZKUTEIHHOCTD BBIHYKJIEHHON OCTAHOBKH?

T

3azaga 2. Haiigure logg g_x IIPHU YCJIOBUU
[logg 2| — |3 — || < (z — 3)log z2"/% — |3logg @ — logy 2.

3amada 3. Pemure HEpaBeHCTBO

4 —x— 10 — 22
s or—2 . 2x—5
SIHT*SIHT

3amaya 4. Tpanenus ABCD Buucana B OKpyKHOCTh. JIpyrasi ok-
PYKHOCTB, npoxonsiias depe3 Touku A u C, kacaercst npsamoit CD u
mepecekaer B Touke F npomomkenne ocnoBanus BC = 7 3a Trouky B. Haii-
aure BE, ectu AE = 12. Haidigure Bce BO3MOXKHbBIE 3HAYEHHUS OTHOIIEHMS
pajuyca nepBoil OKPY2KHOCTH K PAJIyCy BTOPOH IPH JTAHHBIX YCIOBUSIX.

3amaya 5. Ilycte X — cymma KopHell ypaBHeHUs
2sinx +acos2x =a+sinx
Ha [IPOMEXKYTKe [—7;7), a Y — cyMMa KOpHeli ypaBHEHHUsI
2V/3sin(y — 7/3) =1+ acosy
HA TOM ke TpoMexxyTke. Haiijure Bce 3HAUEHUS @, IPU KOTOPBIX
tg((X — Y)/2) = —V3.

Bagaua 6. Haiinure o6bém Terpasapa ABCD ¢ pebpamu AB = 5,
AC =1u CD = 7, ecu paccrosiaue Mexk 1y cepegunamu M u N ero pebép
AC u BD pasuo 3, a npsmast AC' obpa3syer paBHbIe yIJIbl ¢ IpsiMbiMu A B,

CDu MN.
OTeernr. 1.32. 2.2. 3.z € [1;3) U (3;1/10). 4. 18, (1/3;1) U (1;5/3).
5.0, —4 —2/v/3. 6. 21/6.
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BAPUAHT 2005, mexaHuKO-MaTeMaTudeckuii pakyJIbTeT,
3a/jauM yCTHOTO 3K3aMeHa.

3amadya 1. Oyuknust f ¢ 001aCTBIO OnpejesieHnst Z yIOBJIETBOPSIET
paBeHCTBaM

{f(l) = cos 1,

fn+1)=f(n)-cosl—sinn-sinl, n€Z.

Jlist 1106010 Jin HATyPaJLHOro (LEeJIoro) n BepHo Hepasenctso f(n) > —17

3amadva 2. Haiigure HanMeHblllee 3HadeHne MyHKIUMU f, OIpesesieH-
HOI Ha MHOXKECTBE HATYPAJTbHBIX YUCET U YIOBJIETBOPSIIONIEH PABEHCTBAM
f(1)=cos2, f(n+1)= f(n) -cosl—+/1— f2(n)-sinl, n € N.

3amada 3. Ilycrs ¢ u d — COOTBETCTBEHHO HaWMeEHbIIee O0IIee Kpar-
HOE W HAMOOJIBIHIT OOIMWiT JIeTUTe/Ib HATYPAaJbHBIX dnces T u y. Halininre
HaMMEHbIIee 3HAYCHUU BEJIMYIUHBI ¢ : d Ipu ycaoBun 3z = 8y — 29.

3amadva 4. Haiijinre Bce 1e/109nCI€HHBIE PEIIEHUs] YPaBHEHUsT

45 $374w2+2y+6_ 162 y374y2+2$71
8 U5 ‘

OrBernl. 1. Jla. 2. cos3. 3. 4. 4. x =2, y=1.

BAPUAHT 2005 (utosb), pakyJabTeT BbIYUCINTEILHON
MaTeMaTuKu U KubepHeTuku, 1.

3aga4va 1. Pemure nepaBencTBo

<x2+ |z — 3| +3
logy | —————

2
P ) — logy x — 2| > logy x + 2.

3anmadva 2. Pemure ypasuenue /ctgx + 1 =+/15-sinzx.

Bagaga 3. IlocnenosarensHoctu {a,} u {b,}, n = 1,2,3,..., sBis-
I0TCsT apuPMETHIeCKIMHA TIporpeccusiMu, a1, = 32, by = 43. Ilocienosa-
TesibHOCTD {C, } Olpesessercsa paBeHcrBaMu ¢, = (—1)™ - a, + (=1)" - b,,.
CyMMma mepBBIX COpPOKa WJIEHOB TOCjIenoBaTesnbHOCTH {cy,} pasHa 100, a
CyMMa TIEPBbIX €€ IBaaTu TpéX wienos pasua —60. Haiiaure byy u cym-
My IEPBBIX CTa WIEHOB aprudMeTHIecKoi nporpeccud {a, }.
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3anaua 4. Ha cropone AB Bbimykioro 4ersipéxyroibauka ABCD
BbIOpana Touka M tak, uro LZAMD = ZADB u ZACM = LABC. Yrpo-
EHHBIA KBaJIPAT OTHOIIEHUS PaccTostHus oT Touku A ;1o npsamoit CD
paccrosiauio ot Touku C g0 mpsimoit AD pasen 2, CD = 20. Haiiaure
pajmyc Boucauuoit B TpeyrosibHuK AC'D OKpYZKHOCTH.

3agada 5. Haiigure Bece 3HAUeHMH TapaMeTpa a, IPUHAJIesKAIIE OT-
pesky [0; 7], nmpu KoTOpBIX ypasuenue sin’(3z + a) = cos(m - [x]) nmeer
Ha orpe3ke [1;7] HewérHOE umcno pemennit. (3gech [r] — menast JacThb
YUCHa T, T. €. HAMOOJIBINEE TIEI0e IHUCII0, YAOBIETBOPSAIONEe HEPABEHCTBY
[z] <=.)

Bagaua 6. Ha rpansx ABC, ABD, ACD u BCD rerpasnpa ABCD
BbIOpanbl coorBercrBenno touku K, L, M u N rak, uro KL || CD,
KM || BD, KN || AD. Ornomenne o6béma terpasapa ABCD k 06bémy
rerpasupa K LM N pasuo 64. U3secruo, uro 2(AD - KM + BD - KN) =
= AD-BD. Haiiiure orHOIIEHNE TJI0Ma1e# TpeyroabHukoB ABD u KM N.

Otreerst. 1. (0;(5—+/17)/2). 2. m+arcctg2+27nn, n € Z. 3. Sio0 = 15050,
bio = 81. 4.4V10 — 2v/15. 5.a € [r/2;37/2 — 3| U (57/2 — 6;7n/2 — 9).
6. 32.

BAPUAHT 2005 (uroJib), pakyJbTeT BbIYUCIUTEIHHON
MaTeMaTuKN U KNOEepHeTuKu, 2.

3aga4ya 1. Pemure nepaBeHcTBO

22+ —T+7
2logy /5 (M) + [logg z — 2| < —logg x — 2.

3anadva 2. Pemure ypaBuenue /tgx +3 =5 - cosz.

Bapgaua 3. Ilocnenosarenbuoctu {a,} u {b,}, n = 1,2,3,..., asis-
0TCsT apudMeTHIeCKUME [IporpeccusiMu, a1z = 25, by = 37. Ilocienosa-
TEJLHOCTD { ¢, } onpesienigercs pasencTBamMu ¢, = (—1)" 1 l.q,+(—1)"*1.b,,.
CyMMa 1IepBBIX NATUIECITH YIEHOB [OCJIeJ0BaTebHOCTH { ¢y} paBHa 50,
a cyMMa TIepBBbIX e€ IBaIIaTu AeBaTn 4wieHoB pasua —30. Haiimure ass n
CYMMY TIEPBBIX JEBSHOCTA, WIEHOB apudMerndeckoi mporpeccun {by, }.

3anadva 4. Ha cropore KL Boimyksioro dersipéxyronbanka K LM N
BbiOpana Touka A tak, uro ZANK = /ZKLN u ZAMK = Z/KLM. Yrtpo-
€HHBIM KBaJIPAT OTHOIEHUsI paccTosHust oT Touku K g0 mpamoit MN
paccroguauio ot Touku M mo npsmoit KN pasen 2, M N = 15. Haiinure
pajmyc OmucaHHoi okoJio Tpeyroabunka K M N OKpy»KHOCTH.
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3amaya 5. Haitnnre Bce 3Hadenns mapaMerpa a, IPUHAIJIEKATIHE OT-
pesky [0; 7], Ipu KoTopwIx ypasHerue cos® (22 + a) = |sin(r - [x]/2)] umeer
Ha orpeske [1;7] HeuérHOE umcno pemennit. (3zech [z] — mesnast dacTh
Yucsa T, T. €. HAuOOJIbIIee IIeI0e IHUCJI0, YAOBIETBOPAIONee HEPABEHCTBY
[z] <)

3ama4va 6. B rerpasape KLMN na rpangx KLM, KLN, KMN n
LM N soibpanbt coorBercrBento Touku A, B, C'u D rtak, aro AB || M N,
AC || LN, AD || KN. Ornomenne 1mroma/eit Tpeyroasaukos K LN u
ACD pagao 36. Ussectno, uro 2(KN - AC + LN - AD) = KN - LN.
Haiinure orHomenune o6bémos Terpasapos K LM N u ABCD.

Otsetsl. 1. (0; 5—2\/5). 2. arctg2+2mn, n € Z. 3. Sgo = 16470, azs = T1.

4. R=2V15. 5. a € (%—6;%] u(%;zw—zl). 6. 72.

BAPUWAHT 2005 (uronb), pakyIbTeT BHIYUCINTEILHON
MaTreMaTuku u KuGepHetuku (oTaeneHue 6akaaaBpos), 1.

3anmadya 1. B yoOwBaromeit apudMeTudaeckoil moce10BaTeIbHOCTH Pas3-
HOCTD JIEBSITOTO ¥ Y€TBEPTOTO WIEHOB PABHA TPETHEMY, & CYMMa KBaPATOB
[IEPBOrO M BTOpOro wieHoB pasHa 4. Haitmure cymmy mepBbIX JBajiiaTu
IIATU YJI€HOB 3TOI IIPOIPECCUn.

3aga4ya 2. Pemmure nepaBeHCTBO

2?2+ 22— 5|+5
logs T+ 2

)—|log3x—1 > logz x + 1.

Bagada 3. Pemmre ypasuenue /6 - ctgx — 8 = 1/sinz.

3amaya 4. Haiijinre Bce peleHusi CUCTEMbl ypPaBHEHMIA

4y _ Sy
arccos 1 — arccos 24
2 +y? =13.

3amada 5. Ha cropone AB Bbimykoro [erbipéxyronbuuka ABCD
BbIOpana Touka M tak, uro LZAMD = ZADBu ZACM = ZABC'. Ksan-
par oTHOIIeHns paccTostaus oT Touku A 1o npsmoit C'D K pacCTOAHUIO OT
touku C' 70 npsimoit AD pasen 2, CD = 28. Haiinure pajuyc BIUCAHHOM
B TpeyrosibHUK AC'D OKpY2KHOCTH.

3agada 6. Haiigure Bce 3HAUEHMd TapaMeTpa a, IPUHAJIeKAIINAE OT-
pe3ky [0; 7], Hpu KOTOPBIX ypaBHeHUE sin®(3z+a) = sin(r/2—7- [x]) mmeer
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Ha orpeske [1; 7] poBHO aBa perenust. (31ech [x] — nesas JacTh Yucaa .,
T. €. HanboJIbIIIeE 11eJI0€ TUCIIO0, Y/IOBJIETBOPSIONIee HepaBeHCTBy [z] < x.)

Bagaua 7. Ha rpansax ABC, ABD, ACD u BCD rerpasapa ABCD
BbIOpanbl coorBercrBenHo Touku K, L, M u N rak, uro KL || CD,
KM || BD, KN || AD. Ornomenne o6béma terpasapa ABCD k 06bémy
rerpasapa K LM N pasuo 50. Ussecrro, uro 2(AD - KM + BD - KN) =
= AD-BD. Haiisiure orHomenue miomg el rpeyroibaukos ABD u KM N.

Orpersr. 1. —150. 2. (0;1). 3. arcctg3 + 2mn, n € Z. 4. (z;y) =
= ((—13 — V481)/10; (—13 4+ V/481)/10), ((—13 + v/481)/10; (—13 — +/481)/10).
5. 4/14 — 2\/7. 6. a € [0;7/2) U (37/2 — 3;57/2 — 6. 7. 25.

BAPUAHT 2005 (utosb), (pakyJabTeT BHIYUCINTEILHON
MaremMaTHUKy u KubepHeruku (ormesieHne GakajaaBpoB), 2.

3ama4ya 1. B ybsiBaroreit apudMeTnIecKoit oc/Ie10BaTeTbHOCTH Cy M-
Ma BTOPOI'O U JIECATOrO YJEHOB PABHA ISATOMY WIEHY, & CyMMa KBaJPaTOB
IIEPBOI'0 U TpeThero 4jeHoB pasHa 13. Haiiaure cymmy mepBbIX BOCHMHU
YJICHOB 3TOH IIPOIPECCUU.

3aga4ya 2. Pemure nepaBeHCTBO

22+ 22 -9 +9
logl/ﬁ< P >+log2x—3<—10g2x—3.

Bagadga 3. Pemmre ypasuenne /6 - tgx + 8 = —3/cos z.
3amaya 4. Haiijiure Bce peleHusi CHCTEMbI ypPaBHEHMIA

{arcsin % = arcsin MTS’
Ty = —T1.

3agaua 5. Ha cropone KL Boinykioro dernipéxyronbauka K LM N
BoIOpana Touka A tak, uro LZKAN = ZKNLu ZAMK = Z/KLM. Ksaz-
paT OTHOIIEHUsT pacCcTosIHusT OT ToUkn K 10 psimoit M N K pacCTOSHUIO OT
touku M no npsimoit KN pasen 2, M N = 7. Haiinute pajnyc onucanHoit
okoJio Tpeyrosibauka K M N oKpyKHOCTH.

Banmaua 6. Haiinure Bce 3HAUEHNsT TApAMETDA G, TIPUHAJIEIKAIIAE OT-
pesky [0; 7], mpu KoTopwIX ypasuenme cos(2x + a) = cos? (7 - ([z] + 1)/2)
umMeer Ha orpeske [1;7] poBHO nBa pemenns. (3mech [x] — menas JacTh
qucia &, T.e. HauboJIbllee IeJI0€ HHCIIO, YAOBJIETBOPSIONIee HEPABEHCTBY
[z] <)
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3agaya 7. B rerpasape KLMN na rpanax KLM, KLN, KMN n
LM N swibpansbr coorBerctBenHo Touku A, B, C' u D rtak, uro AB || M N,
AC || LN, AD || KN. OrHomenue 1wioma/eil Tpeyroiabaukos K LN u
ACD pagao 20. Ussecrno, uro 2(KN - AC + LN - AD) = KN - LN.
Haitnure ornomenune o6bémoB Terpasapos K LM N v ABCD.

Orsernl. 1. 10. 2. (0;5—+/23). 3. m+arctg(1/3)+2mn, n € Z. 4. (z;y) =
= ((7—/301)/6; (7 ++/301)/6), ((7++/301)/6; (7 —/301)/6). 5. R = 2\/7.
6. a € [0;2m — 6] U [2m — 4;7]. 7. 40.

BAPUAHT 2005 (utosin), dusundecknii dpakyabrer, 1.

3anmava 1. Pemure ypaBuenune 2 cos 2z - cos 7z — cosdx = 1.

3agaua 2. Pemure HepasencTrso VHx — x2 + 6 < \f — .
Bagaua 3. Pemmnre ypasuenne 57V12 — 51/3 . 152V3 4 4. 31+evi2 =

3amada 4. Ha OKpyKHOCTU B3sTHI I10CJI€I0BATEILHO TOYKH P, Q, R
n S, PQ = PS. Orpesku PR u QS nepecekatorcss B Touke 1, RQ) = q,
RS = s, RT = t. Haiinure PT.

3agaua 5. Pemnre cucremy

44y —y=y+ 12,
12(x + 1) + y| + 222 + (y — 1)| = 3.

3amaya 6. Bepmmna M npsivmoro yriaa B ALM N j1eXXuT BHyTPU OK-
pyxuOCTH ¢ ieHTpoM O U pajimycoM 8, MIPOXOJISIeil Yepe3 KOHIIbI THITOTe-
Hy3el LN, M N — Boicora ALM N. Ha npsimoit LN B3siTa Touka K Tak,
uro KH = OH. Haitnure M K.

Bagayva 7. g KaxXKa0r0 JOMYCTUMOTO 3HAYEHUST @ PEIATE HEPABEH-
CTBO

log,,.. (g) -log,e_o(a—1) <O0.

3anadva 8. B mpasuwibnOil Tpeyrosbroil tupavmuge SK LM ¢ Bepmm-
noit S Touxa N — cepemuma orpeska K L, SN = 1/17. Ccepa, mpoxossimast
qepe3 Toukn L, M u N, kacaerca pebpa SK B Takoit Touke P, d9ro
KP:PS=1:2. Haitnure Boicory SH tupamuiasr SKLM.

OrBerst. 1. w/4 + wk/2, 2om/5, 27n/9, k,m,n € Z. 2.[-1;0).
3. (1/v3)logs /5 V3, (1/V/3)logs34V3. 4. (gs —t°)/t. 5. x =5/3, y = —7/3.

6.8. 7.Ecm a = 2, To pemtennit net; ecu a € (v/2;v3), To x > 1/a; ecin
a € (V3;2)U(2;+00), 0 0 <z < 1/a. 8. 5/6/3.
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BAPUAHT 2005 (utosin), dusudecknii dpakyabrer, 2.

3anmadva 1. Pemure ypaBuenne 1 — 2sin 3z - sin4x = cos 6.

3agaua 2. Pemmnre mHepasencTso v3x — x2 + 10 < /10 — .
Banaua 3. Permre ypasrerne 3°V28 — 3,/7.212V7 4 2. 7l+eV28 —

Bagaua 4. Yersipéxyroapuuk ABC D Bumcan B OKpyKHOCTb, AD =
= DC, muaronamu AC u BD nepecekatorcs B Touke E, BA = a, BC = ¢,
BD = d. Haitimre ED.

3amaya 5. Pemure cucremy

y+2y/x+y=15—=x,
|l —2(2y 4+ 1)| + 3|z — 4(y — 1)| = 6.

3anmava 6. OkpyxkuocTh pagmyca b ¢ meHTpoM (O MPOXOIUT dYepe3
koHII A u B runorenysst AABC rtak, uro Beprimaa C' MpsSMOro yria
okaszbiBaercs BHe okpyxkuoctu, CH — Beicora AABC. Ha npsamoit AB
B3sTa Touka D Tak, uro DH = OH. Haiinure CD.

Bagayva 7. g KaxXKa0r0 JOMYCTUMOTO 3HAYEHUST @ PEIATE HEPABEH-
CTBO

a
log,_5(a* —5) -log, /q (§> <0.

3amada 8. B npasusibHOll TpeyrosbHoil nupamuge SBCD c¢ Bepiiu-
Hoit S BwIcOTa paBHa 7, Touka A — cepenuua orpeska BD. Cdepa, mpoxo-
nsmast gepe3 rouku A, B u C, kacaercs pebpa SD B takoii Touke E, ato
SE : ED = 2: 1. Haiinure anodemy mupamuiast SBCD.

OTBeTslI. 1. 7k/3, 2rm, w7 + 2mn/7, k,m,n € Z. 2. [-2;0).
(1/V7)logs 7 VT, (1/3/T)1ogs 7 2v/7. 4. (d* —ac)/d. 5. x =32/5, y = 13/5.
5. 7.FEcmu a = v/6, 10 pemennii mer; ecim a € (\/5, \/6), TO T > a; ecju

3.
6.
a € (v6;3) U (3;+00), T0 0 < z < a. 8. 7/102/10.

BAPUAHT 2005 (urosib), xumudeckuii pakysbrer, 1.

3amaua 1. Pemure ypasuenue |2z + 1| = |z + 2|.
3ama4va 2. Pemure HepaBeHCTBO V34T =1/2. 9%,
3amaya 3. Pemure ypaBuenue ctgx = tg4dx + cosbx.

3agaua 4. Haiiure 9ucsio cTOPOH BBIIYKJIOTO N-yTOJIbHUKA, €CIIU U3~
BECTHO, TO KaXK/IbIil ero BHyTPEeHHUI yros He MeHee 143° u He 6osee 146°.
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Bamaua 5. Haiinure Bce napsl nesbix duces (x;y), yA0BIETBOPSIONIIX
YPaBHEHUIO

\/Qx—y—3+\/Zy—x+3:2\/3—x—y.

3aga4va 6. [Ipn Kakux 3HAYEHUAX TapaMeTpa a ypaBHEHNE

UMeeT POBHO TPU PEIIeHNs !
OtrBerpr. 1. +1. 2. [1/4;400). 3. 7/10 + 7n/5, n € Z. 4. 10.
5. 2=2,y=0. 6. a=2.

BAPUAHT 2005 (uronb), xumudeckuii dpakynbrer, 2.

Bagada 1. Pemmre ypasrenne |2z — 1| = |z — 2|.

3aga4ya 2. Pemure nepaBeHCTBO V5 - 9% < /3257,

3agaua 3. Pemnre ypasuenue tg8x — tg 3z = sin bx.

3agaua 4. Haiijjure 4ncsio cTOpOH BBIIYKJIOTO N-yIOJIbHUKA, €CIIH H3-
BECTHO, UTO KaXKJblil ero BHyTpeHHuil yros He menee 151° u me 6ostee 153°.

3amaua 5. Haiizure Bce naps mesbix auces (; ), yA0BIECTBOPSIONIMX
YPaBHEHUIO

V2r+y—44+5—-z-2y=2/2—-z+y.
3a/:1aqa 6. HpI/I KaKUX 3HAYCHUAX IIapaMeTpa a YypaBHEHUE

2¢ — 1
3r—2

e
MMEeT POBHO TPH DENICHUs?

Orserbr. 1. 1. 2. (—o0;1/4]. 3. 7n/5, n € Z. 4.13. 5.z = 2,
y=16.a=2/3, a=2.

BAPUAHT 2005 (utoss), 6uosiornyeckuii pakysibrer,
dakyabTeT OMONH>KeHepuu U OMOMHMOPMATUKMH,
dakynbrer QyHIAMEHTAIIBHON MEIUIMHBI,
(dakyabpTeT HayK 0 Marepuajax, 1.

Bagaua 1. Pemure ypasuenue 22 + 2|z| — 3 = 0.
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3ama4ya 2. Pemure ypaBnenmne cosx — V3sinz = 2.

3anmada 3. luaronasnu Tpameruu paBHbl 12 ¢cM u 6 cM, & cymMMa JJIHH
ocHoBanwuii paBHa 14 cm. Haiiure momaab Tpamerun.

3ama4va 4. Pemure HepasencTso v — 1 < 3 — .

3amada 5. Ha Gerosoit jjopoxkke crajuona jjiuHoi 400 M ogHOBpe-
MEHHO CO CTapTa B OJJHOM HAIIPABJECHUU HAUYMHAKOT 3a0er JIBa CIIOPTCMEHA
ma guctanuo 10 km. Kakaplit n3 HuX GEXKUT €O CBOEH IMOCTOSTHHOM CKO-
poctiio. Ilepsorit ciopremen npuxonaut Ha dunum #a 16 mun 40 ¢ panbIie
BTOporo u 4epes 43 mun 20 ¢ mocje TOro, KAk OH BTOPO Pa3 HA JIUCTAH-
nyu (He cuuTasi MOMEHTa cTapTa) 0G0rHAJI BTOPOTO criopTeMeHa. V3BecTHO,
9TO CKOPOCTH 1epBoro cnopremena 6osibiie 100 v/ Mun. CKOIBKO Beero pas3
IIE€PBBIN CIIOPTCMEH OOTOHSIJT BTOPOTO HA JUCTAHIMK [IOCJIE CTapTa’

3amadva 6. Pemure cucremy

Va2 4+ y? —2r — 22y + 122 = 237 — /22 + 42 + 22 + 2y + 2,
log, .14+ log, 4 =0.

Bapaua 7. 3amana dynkuus f, npuuém f(z +y) = f(z) + f(y) nas
BCEX pAIMOHAJBHBIX 4mces x, y. Ussecrno, aro f(10) = —n. Haiigure

f(=2/7).

Orserbl. 1. +1. 2. —7w/12 + 27wk, —7/127 + 27, k, n € Z. 3. 16/5.
4. z €[1;2). 5. 4 paza. 6. v =-1/2, y=2. 7. 7/35.

BAPUAHT 2005 (utosn), Guosornydeckuii pakysbrer,
dakyabTeT OMOUH>KeHepuu U OMOMHMOPMATUKMH,
dakyabrer pyHIAMEHTAIIBHON MEIUIIUHbBI,
dakynabpTeT HayK 0 Marepuagax, 2.

Bagaua 1. Pemure ypasuenue 2 + |z — 6 = 0.
3anadva 2. Pemure ypaBuenue V3cosz +sinz = 2.

3anadva 3. luaronasu Tpamerun paBHb 13 ¢cM 1 3 cM, a cyMMa JJTUH
ocHoBaHmil paBHa 14 cm. Haitmnre BBICOTY Tpamerun.

3anmada 4. Pemure nepasencrso /2 —x < = + 4.

3ama4va 5. Ha 6erosoit mopoxkke cragmona giuuoit 400 M omHOBpE-
MEHHO CO CTapTa B OJHOM HAIIPABJIEHUN HAUYMHAIOT 3a0€r JIBa CIIOPTCMEHA
Ha jguctaHinmio 10 kM. Kazkaprit n3 HuX 0€XKUT €O CBOEH IMOCTOSHHON CKO-
pocthio. Bropoit copremen npuxoant Ha ¢unaAim Ha 20 Mmua 50 ¢ mo33XKe
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1epBoro u 4epe3 33 MuH 20 ¢ mocjie TOro, Kak ero B IIATHIN pa3 Ha JIUCTaH-
nuu (He canTasi MOMEHTa cTapra) 060rHas HepBblil copTcMeH. Bo Bpemst
BCero 3abera MePBBIil MEPBbIi CIIOPTCMEH 00OTHAJI BTOPOTO HA JTUCTAHITUN
mocsie crapra He 6osiee 10 pas. Haiiaure cKOpocTh CIIOPTCMEHOB.

3ama4va 6. Pemure cucremy

Va2 +y? —2x+ 2y +2 =37 — /22 +y2 — 4z — 10y + 29,
log, 4 7+ log, 7=0.

Bamaua 7. Bagana byukuua f, npuaém f(x+y) = f(x)-f(y) aus Beex
PaIMOHAIBHBIX YHces T, y. U3Becto, uro f(4) = 16. Haitnure f(—3/2).

OrBernr. 1. +2. 2. —7/12 + 27k, 5/127 + 27n, k, n € Z. 3. 63/10/7.
4. x € (—2;2]. 5. 160 m/mun, 120 m/vum. 6. = 3/2, y = 2. 7. 1/(2v/2).

BAPUAHT 2005 (urosb), pakygabTeT HoYBOBEAeHUs, 1.

Bazmaua 1. Pemmre ypasuenne (6x — 15)7 = (z — 1)14
Bagaga 2. Pemmre ypasmenne sin(y/3 arcsinz) = 1.
Bagada 3. Pemmre mepasenctso |z — 1] < |z

3amadva 4. ['pyszosuku tpéx tunos A, B u C' Bo3uiu Kupuud. B mep-
BBIiT JIeHb pabOTaJIu 110 ISTh IPY30BUKOB KaXKJI0T0 THUIIA U BBITIOJHAIA BECh
00béM paboTsl 3a 3 yaca 12 munyT. Bo BTOpOitl nenp 3a 6 wacoB 40 MuHyT
9TOT Ke 00BEM PabOTHI BBIIOJHUIN IO JIBA IPy30BUKa TUIIOB A 1 B u de-
ThIpe Tpy30BuKa Tuna C. 3a CKOJIBKO 9acOB ObLI ObI BHIIIOJHEH BECh 00bEM
paboThl, ecyii 6bI KUPIIUY BO3UJIN JIBA TPY30BUKA THIIA A U J1Ba I'PY30BUKA
tuna B?

Bamaua 5. [l KaKnux 3HaYeHI TapaMeTpa, p OTHONICHIE CYyMMBI KO-
spbummenTos muorodnena (pr? — 7)1 k ero cBobomHOMY €IEHY MHUHH-
MaJIbHO?

Bamaua 6. Ha muockocrun nasbl 4 rtouku ¢ koopaunaramu A(1;2),
B(2;1), C(3;-3), D(0;0). OHu sBISIFOTCSI BEPIIMHAMUA BBIIIYKJIOTO Y€ThI-
péxyroabnuka ABCD. B KakoM OTHOIIEHUY TOYKA [€PECeUeHnsl UaroHa-
seii S nemur guaronans AC?

OtreBernr. 1. 4. 2. sin(\/gﬂ'/G). 3.2 > 1/2. 4.10 uaco. 5. 7.
6.1:3.



274 Yactp 2. BapuauTsl BCTyIUTEIBHBIX 9K3aMEHOB

BAPUWAHT 2005 (uronsb), pakyyIbTeT HOYBOBEAEHUS, 2.

Bagaua 1. Pemmre ypasuenue (y + 1)10 = (6y — 3)°
Banaua 2. Pemmre ypasnenue cos(v/2 arcsin x) = 0.
Banmava 3. Pemmure nepasencrso |y + 2| < |y|.

3anmada 4. Hacocsr Tpéx TunoB 171, T2 u T3 oTKadynBajaum BOJY U3
6aka. Paborasnu no 4 Hacoca KazKJI0Oro TUIIA, U BCIO BOJY U3 OaKa BBIKAYAJIN
3a b gacoB. Ecym 661 paborasu o Tpu Hacoca tunoB 11 u T2 u naTh TuIA
T3, To oHu BeIKaYa/ M OBl BCIO BO/LY 13 Oaka 3a 5% qaca. 3a CKOJIbKO IacOB
BBIKAYMBAIOT BCIO BOJy W3 Oaka nBa Hacoca Tuma 1'1 m nBa Hacoca Tuia
727

Bagaua 5. s kakux 3HAYEHUI TapaMeTpa ¢ OTHOIIEHNE CyMMbI KO-
sbdunmentos Muorounena (qr® — 9)4 x ero csoGomHOMY UIEHY MUHH-
MaJIbHO?

Bagada 6. Ha miockoctn nanbl 4 Toukn ¢ koopauHartamu A(—1;2),
B(-2;1), C(—3;-3), D(0;0). Ouu sIBISIFOTCSI BEPIIMHAMHE BBIIYKJIOTO e~
Teipéxyroabauka ABC'D. B KakoM OTHOIIIEHUHM TOYKa MMEPECEUCHUS JIAA-
ronaneit K ngemur muaronans AC?

Orserwr. 1. 2. 2. +sin(v2r/4). 3.y > —1. 4. 18 wacos. 5. 9.
6. 3.

BAPUAHT 2005 (uroJib), reosorudeckuii dpakyiabrer, 1.

Bagaua 1. Pemure mepasencrso (|z| —1)(222 + 2 — 1) < 0.

3agauga 2. Pemure nepaBencreo vV —x2 —x +6 —x > 2.

Bagada 3. B rpeyroasauke ABC yron C upsivoit, tg(£LBAC) = 1/4,
meaunana BD paBHa V/5. Haiiaure mwiomaips Tpeyrosbauka ABD u paguyc
OKPY?KHOCTH, OIUCAHHOW BOKPYT Tpeyroyibanka ABD.

3ama4ya 4. Haitnnre HanMeHBINNI KOPEHDb yPABHEHUS

Veos2r +x — 11 = +x — 15 — 5cos x.

3amadva 5. B apudmerndeckoit mporpeccuu KBaIpaT CyMMbI TPETHETO
7 9eTBEPTOrO e€ YJIEHOB PABEH CyMMe BTOPOIO U IISATOrO €€ UIeHOB. deMmy
paBHa CyMMa TEPBBIX IIECTH YJIEHOB ITOH mporpeccuu?

3anava 6. Pemmute nepasenctso log, (v + 1/3) < log, grrg(x +1/3).

3anadva 7. Haiinure Bce 3HAUECHNS, KOTOPBIE MOYXKET IPUHUMATH CYM-
Ma I + @ IpU yCJIOBUU

|20 +4 —2a| + |z — 2+ a| < 3.
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3agaua 8. B Tpeyrosbnoit mupamuge SABC miockue yriast ABC u
SAB upsimble, JByrpaHHbI yroi Mex ity miockoctsmu ABS nu ABC pa-
Ben arctg(24/10/3). Haiijure Jymiany BBICOTHI IHPAMEJIBI, OIYIIEHHOI U3
Bepimmubl B Ha miockocts ASC, ecim BC =7, AB = 4.

Orserbr. 1. {—1}U[1/2;1]. 2. [-3;(v/41-5)/4]. 3. Saapc =1, R = @.
4. 51. 5. S6 =0, 3. 6. [2/3;1) U [3;+00). 7. [~1;5]. 8. 12/5.

BAPUAHT 2005 (urosb), reosorndeckuii hakysabrer, 2.

Bamaua 1. Pemmure nepasencrso (|z| — 2)(22% + 3z — 2) < 0.
3agauda 2. Pemmure nepasencrso v —x2 + 2 +6 —x > 1.

Bamaua 3. B rpeyrosnsuuke ABC yron C upsawmoit, tg(LABC) = 4,
Memana BD pasra /5. Haiigure nomaas rpeyrosbanka ABD u pajmyc
OKPY2KHOCTH, OIUCAHHON BOKpYT Tpeyrojbauka ABD.

3anmaya 4. Haiijiure HanMeHBINIT KOPEHb YPABHEHUS

V8 —x —cos2x = V10 — x — sin z.

3amada 5. B apudmerndeckoii nmporpeccun KBaJpar CyMMbI Y€TBED-
TOTO W IATOIO €€ YJEHOB PAaBEH CyMME TPEThEro U IECTOr0 €€ UJIEHOB.
Yemy paBHA CyMMa HEPBBIX BOCBMH WIEHOB 9TOM IIPOrPECCUn’!

3anava 6. Pemmure nepasenctso log, (x + 1/4) < log, mrrz(x + 1/4).
Bamaga 7. Haiisure Bee 3HAYEHNS, KOTOPBIE MOYKET IPUHAMATD CyM-

Ma T — a IIpu yCJIOBUN

22 +2a— 2|+ |z +1—a| <4

3amada 8. B rpeyrosbhoii tupamuie SABC mwiockue yriast ABC u
SAB npsimble, IBYIpaHHBIH yroa Mex ity miockoctsmu ABS u ABC pa-
Ben arcctg(y/65/4). Haiiymare 1My BBICOTHI THPAMEJIBI, OIYIIEHHON U3
Beprmubl B #a mirockocts ASC, eciu BC =9, AB = 4.

Oreerbr. 1. {—2}U[1/2;2]. 2. [~2;(v/41-1)/4]. 8. Saapc =1, R= @.
4.5m/2. 5. Ss =0, 4. 6. [3/4;1) U [4; +o0). 7. [=5;3]. 8. 2V/2.
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BAPUAHT 2005 (utoas), reorpadudeckuii pakyiabrer, 1.

3agaua 1. Pemure cucremy ypaBHeHuUit

12sin® z — sin®y = 3,

6sinx + cosy = —2.

3amaya 2. IIpousBeneHue JJIMHBI CPEJIHEN JIMHUU TPAIIEIUN U JJIAHBI
OTpE3Ka, COCIUHSIONIEr0 CEePeJINHBI €€ nuaroHasieit, pasuo 25. Hailimure
ILJIOIIATH TPAIEIINH, €CJIN €€ BBICOTa BTPOe OOJIBbINE PA3HOCTH OCHOBAHMIA.

3agava 3. Pemmte nepasenctso log s— (1 + 5z) > —2.

3amaya 4. Haiigure nepumerp (purypbl, TOYKH KOTOPOH Ha KOOPJIH-
HATHOH TIOCKOCTH (;y) YIOBIETBOPSIIOT CUCTEME

y>|lz -2/ -1,
2?2 +y? < dx +2y— 3.

3aga4da 5. B nexe nmesnioch N OIMHAKOBBIX CTAHKOB, KOTOpBIE, pabo-
Tasi BMeCTe, BhITauuBan B JeHb 5850 roroBwuix metaseii. [locie momepHn-
3aIUU 9HCJIO0 MTPOU3BOJAUMBIX B JEHD KAaKJBIM CTAHKOM TOTOBBIX JeTaJjeit
BO3POCIO Ha 25%. DTo TMO3BOMUIO IO Kpaiineil Mepe 6e3 cokpalneHus: 06-
mero o0bEMa MPOJIYKINH 11€Xa YMEHBITATb YUCJI0 CTAHKOB MAaKCHMyM Ha
4. Haitmure N.

Bagaua 6. Yrojq Mexy OPSMBIMU, KaXKIas U3 KOTOPBIX COJIEPKUT
o onHOil obpasyiorieil konyca, pasen 45°. Ilpsamas, neprenanKyJispHast
obernM 3TUM 06PA3YIOIIIM, IEPECEKAET MIJIOCKOCTh OCHOBAHMS KOHYCA IO/
yraiom 7 /8. Hafiure yroa 60KOBOH pasBEpTKU KOHYCA, €CJIM U3BECTHO, YTO
on 6ostbire 270°.

Otrsersl. 1. (z;y) = (—7/2+7/3427k; 2rm), k,m € Z. 2. 150. 3. [4/5;1).
4. (31 +4)Vv2/2. 5. 26. 6. \/T/2T.

BAPUAHT 2005 (utossb), reorpadudeckuii pakyiabrer, 2.

3agaua 1. Pemwnre cucremy ypaBaeHuit

32cos?x — cos?y =8,

8cosx +siny = 3.

Bamayva 2. Iliomags Tpamenuu, BBICOTa KOTOPOH BYETBEPO MEHDIIE
pasHoCTU OocHOBaHUi, paHa 17. Haitnure mpousBeaenne JJIMHBI CcpeTHE
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JIMHUY TPAIEIUN U JUIMHBI OTPE3Ka, COEJIUHSAIONIEr0 CePEMHBL €6 JMaroHa-
Jei.
anava 3. Pemmte nepasenctso log g7 (1 — 7z) > —2.

3aga4ya 4. Haitnure nmepumerp GUTyphbl, TOYKH KOTOPOH HA KOOPIH-
HATHO} IUIOCKOCTH (Z;Y) Y/IOBJIETBOPSIOT CUCTEME

y>’|m—i—1|—27
22 +y? < 4y — 2z + 3.

3agaya 5. [Itunedepma umena M Kypuir OJMHAKOBON MOPOJLI, KO-
TOpbIe MOTVIN CHECTH B cyMMme 8232 gitnia B ros. [locie BbIBeeHMsT HOBOIt
ANIEHOCHON TIOPOJIBI YUCJTIO SIUTI, IIPUHOCUMBIX OJHOM KypuIieil B Tojl, BO3-
pocio Ha 25%. DTo mo3BOIMIO IO KpaiiHeil Mepe 6e3 COKpAaIleHus 00IIero

00bEMa MMPOIYKIINK MITUIEPEPMbI YMEHBITATD IUCJIO KYPHUIT MAKCAMYM Ha,
4. Haiimure M.

3ama4va 6. /Ipe mpsamMble, KaKaasd W3 KOTOPBIX COMAEPXKUT IO OJHOM
obpazyrolreil Konyca, nepecekaiorcd 1o yriaoMm 30°. Yros MexkIy ILIoc-
KOCTBIO OCHOBaHMSI KOHYCa M IJIOCKOCTBIO, TPOXOIIEHl depe3 3Tu obpa-
sytorue, pased 5m/8. Haiinure yros GOKOBON DasBEPTKU KOHyca, €CJIH
MU3BECTHO, 9TO OH Oosbie 180°.

Orsersl. 1. (z;y) = (:t%+27rk; —%—&—Qﬂ'm), k,meZ. 2. 34. 3. (—1;—-6/7].
4. (37 +4)Vv2. 5. 21. 6. V157/2.

BAPUAHT 2005 (urouib), dbutosiorndeckuii dpaxkysnsrer, 1.

Bagaua 1. Pemmnre ypasuenne |22 — 3|z + 1| = 1.

3amaua 2. Ha serynurenbHoM sk3aMene 110 Maremaruke 15% mocry-
MMalONMUX He PENUIN HA OJHOU 3ajaqun, 144 dejoBeka permuid 3aJadd C
OImMMUOKaMU, & YHMCJIO BEPHO PEIIUBIINX BCE 33J[a9l OTHOCUTCS K UUCIYy He
pemuBIIIX BOBCe Kak 5 : 3. CKOJIBKO UeIOBEK IK3aMEHOBAJIOCH 10 MaTe-
MaTHUKe B 3TOT JIEHb?!

Bagauga 3. Penmure mepasenctso logy(x + 1) > log, ,; 16.

3amaya 4. Haitnnre mioma b Kpyra, OMUCAHHOTO OKOJIO TIPSIMOYTO/Tb-
HOT'O TPEYTOJIbHUKA, KATEThI KOTOPOTO SIBJISIIOTCS KOPHSIMU YPABHEHUsI

222 — 6z +1 = 0.

Bagaga 5. Pemmre ypasrenue 2 + sint = 3tg(¢/2).
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3agaua 6. Buccekrpuca C'D yrna ACB 1upu ocHOBAaHUU pPaBHOOE/I-
pernoro tpeyroasiuka ABC (AB = AC) menut cropony AB Tak, 410
AD = BC. Haiinure jmuny 6uccekrpucbl C'D u miomnaib TpeyrojabHUKa
ABC, ecnu ero ocuoBanue BC' paBHO 2.

Bama4ya 7. Ilpu Kakux mejabIX a HEPABEHCTBO
2log; pa — 3+ 2zlogy jpa — ? <0

BEPHO I JII000r0 3HAYEHU X7

Orsersr. 1.0, +1, £2, +3. 2.240. 3. (—3/4;0) U (3;+00). 4. 2.

5. 7/242mm, n € Z. 6.1 =28 = tg(2n/5) = V/5+2V5. 7.1, 2, 3, 4,
5, 6, 7.

BAPUAHT 2005 (uronb), pustonorudeckuii dbakynbrer, 2.

Bagaua 1. Pemure ypasuenue |12 — 5|z| + 2| = 2.

3amaua 2. Ha serynurensrom sx3aMene 110 Mmaremaruke 12% mocry-
MMAIONUX He PEINUIN HUA OJHOU 3ajaun, 145 dejoBeka permuiId 3aJadd C
omubKaMu, a IUCJIO BEPHO PEIIMBIINX BCE 3314l OTHOCUTCS K UUCIIY HE
penuBIINX BOBCe Kak 5 : 2. CKOJIBKO 4eJIOBEK IK3aMEHOBAJIOCH 10 MaTe-
MaTHKE B 3TOT JIEHb?!

Bagauga 3. Penmure mepasencrso logs(r + 2) > log, o 81.

3anada 4. Haiinure mwiomaas Kpyra, OIMICAHHOTO OKOJIO IPSIMOYTOJIb-
HOTI'O TPEYTOJIbHUKA, KATEThl KOTOPOI'0 SABJISIOTCH KOPHIMH YPaBHEHUS

2 —4x+2=0.

Bagada 5. Pemmre ypasuenne 2 (tg(t/2) — 1) = cost.

Bagaua 6. Buccekrpuca M N yraa KM L upu ocHoOBaHuUM paBHOOE/I-
pennoro tpeyronbuauka K ML (KM = KL) peaur cropony K L Tak, 910
KN = NM. Haitnure giuny ouccekrpucekl M N u mepuMeTp TpeyroJibHU-
ka KM L, eciiu ero ocaoBanue M L pasHO 4.

3anmaya 7. [Ipu kakux 1esabix b HEpABEHCTBO
1og1/3b—2+2xlog1/3b—x2 <0

BEPHO It JII0OOI0 3HAYEeHUsT X7

Oteerbr. 1.0, +1, +4, +5. 2. 250. 8. (=2;—-17/9) U (—1;7). 4. 3m.
5.71/242mn, n€Z. 6.1 =4, P=4+4/cos(2m/5) =8 +4v5. 7. {1, 2, 3, 4,
5,6, 7,8}
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BAPUAHT 2005 (utoJsib), SKOHOMUYECKUN (paKyIbTeT
(oTpenenne skoHOMUKH), 1.

3agaua 1. Pemure ypaBHenue

\/logl/g ctg(22/9) + \/logl/g sin(4z) = 0.

3amadva 2. Haiigure cymMmy BceX IeJIbIX 3HAUYEHMil, KOTOPbIE IIPUHU-
Maer dymkuusa y = x/v/5 — 22/20 + 6 npu x € [2;12].

3ama4va 3. BHOBL co3aHHOE aKIIMOHEPHOE ODOINECTBO IPOJIAJIO Hace-
sernto 1000 cBoux akumii, ycranosus ckuaky 10% Ha KaxkKIylo IaTyio
IpoJaBaeMylo akuio 1 25% Ha KaXKIylo TPHHAANATYIO IPOSABAEMYIO aK-
mmio. B cydae, ecam Ha OHY aKITHIO BBIAIAI0T 00€ CKUIKN, TPUMEHSIETCST
6osbmas u3 Hux. Oupesesnre CyMMy, BBIPYUYEHHYIO OT IIPOJIAXKKH BCEX aK-
nuii, ecyim riena akmnuu cocrasisger 1000 pyoIeit.

3agaya 4. Pemmure HepaBeHCTBO
logy, 5(4 — ) — log9_4\/5(4x2 + 28z +49) + log\/g_Q(aL'2 +z—6)<0.

Bagaua 5. Brucannas B Tpeyrosbauk ABC OKpy>KHOCTH KacaeTcs
ero cropon B Toukax K, M u N. UzBectHo, uro B Tpeyroabauke K N M
yros ZM pasen 75°, Ipou3BeIeHIE BCEX CTOPOH paBHO 9+64/3, a Bepimaa
K nemur orpesok AC monosiam. Haiimure [jiMHBI CTOPOH TPEYrOIbHUKA

ABC.

3amada 6. Haiijure Bce pannoHa/ibHbIE PEIIeHUs] YPaBHEHUSI

Vylz+1)2 —22 4z +1+ 10g|2y+2|/21 cos® Ty = 0.

3amaya 7. Qurypa F 3amaércd Ha KOOPIUHATHON IIJIOCKOCTH HEpa-
BEHCTBOM

312 — 2arcsin (yfl‘gfg) - arccos (W)

|z — 4] (]VIVI28 — 97 + x| + |y + 5|)

B kakux 1npejesiax U3MEHSIIOTCS ILJIOIA/M BCEBO3MOYKHBIX KPYTOB, I€JIH-
KOM TIpuHaJiexamumx F'7

Otrsersr. 1. W, k € 7. 2. 18. 3. 962500 pyGueis. 4. [1-v/23; —2)U

U(=7/2;—\/34/3)0/34/3; 4). 5. 2v/3+4, 2/3+4, 4V/3+6. 6. (x39) = (-3;1),
(=1 —=1/(1 =1 +1-1), (-1 +1/(1+2);°+1—-1),l € Z, | # —5,-2,1,4.
7. (0;167).
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BAPUAHT 2005 (utoJsib), SKOHOMUYECKUN (paKyIbTeT
(oTpenenne skoHOMUKH), 2.

3agaua 1. Pemnre ypaBHenue

\/logl/g cos 3z + \/logl/g tg(3x/8) = 0.

3agaua 2. Haiijjure cymMMy Bcex IesIbIX 3HAUYEHUN, KOTOPbIE IIPHHU-
Maer dymknus y = 22/12 — 2/v/3 + 4 upu x € [2;9].

Bagaua 3. B mesnsax peksaMbl MOJIEIN POJTUKOBBIX KOHBKOB CIIOPTUB-
HBII Marazun ycraHoBmw ckuaky 20% Ha KarK/ylo TPETBHIO IIPOJIABAEMYIO
napy KoHbKOB 1 30% Ha KaxKyIo IATYIO [IPOJABAEMYIO IIapy KOHBKOB HO-
Boit Mojiestu. B ciydae, eciiun Ha 0/iHYy Iapy KOHBKOB BBIIA/IAIOT 00€ CKHJIKH,
pUMeHsIeTCsT OOJIBINAs U3 HUX. 38 MeCHI, ObLI0 poano 250 map poJimKo-
BBIX KOHBKOB HOBOII MOJie/Ii. BBISICHUTEe MECSYHYIO BBIPYUYKY Mara3uHa OT
[IPOJIaYKU HOBOII MOJIEJI POJIMKOBBIX KOHBKOB, €CJIM MX 0a30Basl II€HA CO-
crasyigier 10000 pyoseit.

3ama4va 4. Pemure HepaBeHCTBO
logy, 53 — ) — 1og17_6\/§(4:c2 + 20z + 25) + 10g3_\/§(:172 +x—-2)>0.

Bagaua 5. Brucannas B Tpeyrosibauk ABC OKpPy>KHOCTH Kacaercs
ero cropon B Toukax K, M u N. UzBectHo, uro B Tpeyroabauke K N M
yroel ZM u ZN paBubl coorBeTcTBeHHO 60° M 75°, a mpon3BeieHne BCEX
cropon pasno 9(1 + /3). Haityare aymmnt cropon Tpeyronbinka ABC.

3anmadva 6. Haiiiure Bce pannoHabHBIE PEIEHUsT YPaBHEHUS

Va(y +1)2 +y? — 3+ logfy 50(1 + tg” 7z) = 0.

3anava 7. Qurypa F 3amaércd Ha KOODAWHATHON IIOCKOCTH HEPa-
BEHCTBOM

arcsin (%) — arccos (%) — 27

(|2y +V/18V32 — 97| + |22 + 5|) 12—y

B kakmx npegesnax M3MEHSAIOTCH IDIOMAIN BCEBO3MOXKHBIX KPYTOB, IEJIH-
KOM IpuHaiexammnx F'?

Orsernl. 1. 27m(4k+1)/3,k € Z. 2. 60. 3. 2216000 py6. 4. (—o0; 1—/14]U
U[—/17/3; =2)U(1;/17/3]. 5. 2¢/34+6, 3v/3+3, V/343. 6. (z;y) = (—1;-2),
QP +20—1;-1—-1/(1+1)), (22 +21—1;-1—1/1),1 € Z, | # —6,—1,0,5.
7. (0;47).

= 0.
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BAPUAHT 2005 (utoJsib), SKOHOMUYECKUN (paKyIbTeT
(oTmenenue meHemxMeHTa), 1.

3aga4ya 1. Pemmure ypaBnenme

logy (22 — x — 5) + 4 /logy /3 cos Tz = 0.

3amayva 2. Haiinure mpousseseHne BceX IEIbIX 3HAYEHH, KOTOPLIE
npunuvaer byukius y = 2/12 — x/v/3 4+ 4 npu x € [2;9)].

3amada 3. B nessx pekaaMbl MOIEN aBTOMOOUIIS ABTOCAJIOH YCTAHO-
B ckuaky 10% mHa KaxKmplit cenpbMoil mpomaBaeMblii aBToMobmitb u 20%
Ha KaXKIbII OMMHHAIIATHIN MPOJaBAEMbIil aBTOMOOMIL HOBOM Momean. B
c/Iydae, ecad Ha OJUH aBTOMOOW/IL BBIMAIAIOT 00€ CKUJIKHU, TPUMEHSIETCS
OoJiblias U3 HUX. Bcero ObLIO mpojaHo 516 aBTOMOOMIIEH 3TOH MOJIEN.
Ornpesiesiure BBIPYYKY aBTOCAJIOHA OT MPOMAXKU aBTOMOOHUJIEH HOBOW MO-
nesin, ecim ux OazoBas 1eHa coctasisger 20000 yC/IOBHBIX €IUHUIIL.

3ama4ya 4. Pemure nepaBeHCTBO
log, gz +4) +2logs, 5 5(7 —22) + log\/i_l(yc2 —z—6)<0.

Bagaua 5. Brucannas B Tpeyroasuuk ABC okpy:KHOCTH pajuyca 1
kacaercs cropon AB, BC, AC coorBercrBenno B Toukax K, M u N.
WszBectho, uro yraet ZMKN u ZABC oba pasubl 45°. Haiiaure paimab
cropoH TpeyroJibauka ABC.

Bagaua 6. Haiijjure Bce 1esble 3HAYEHNUS TTapaMeTpa @, IIPU KarKJI0M
113 KOTOPBIX BCE PEIIeHNs] ypaBHEeHHs v/ 46 — (1/a—2)- Vrt+1— 2/a=0
SABJISIIOTCS TEJIBIMU IUCTIAMU.

OrBernr. 1. —2. 2. 60. 3. 10 MuwmnoHOB 2 ThIcsun y. e. 4. (—4; —4/34/3]U
U[v/34/3;7/2). 5. 24+ V2, 2+ V2,2 +2V2. 6. a =2.

BAPUAHT 2005 (utosib), SKOHOMUYECKUU (paKyIbTeT
(oTnesnenune MmeHemIKMeHTa), 2.

3aga4ya 1. Pemmure ypaBnenne

logy (22 — x — 5) + 4 /logy 3 cos mx = 0.

3agada 2. Haiigure cymmy Bcex IeIbIX 3HAUCHHIA, KOTOPbIE IIPUHU-
Maer dbyukuus y = x/v/5 — 22/20 + 6 npu x € [2;12].



282 Yacts 2. BapuanTsl BCTYIUTEIBHBIX 9K3aMEHOB

3aga4da 3. B mensx yckopeHust pacupoiazku TyOm6HOK Mara3uH ycTa-
HOBIJI cKUJIKY 15% Ha KasK/yIo 4eTBEpTYIO IIpojaBaeMyio Ayouaenky u 25%
Ha KaXKJIyIO IECTYIO IpojaBaeMylo nyOaéHKy. B ciydae, ecin Ha ofHy 1y0-
JIBHKY BBIITIAI0T 00€ CKUJIKW, IPUMEHSIeTCsi O0JIbIast 13 HuX. Beero ObL1o
npomano 602 xybaéuku. OupeaesnTe BEIPYIKY Mara3mHa OT IPOIaXKu 1y0-
JIEHOK, eciin 6a3oBas 1eHa Jayosiénku cocrasiser 5000 pybiieit.

3ama4va 4. Pemure HepaBeHCTBO
10g2+\/§(m +3)+ 210g7+4\/§(5 —2z) + log2_\/§(w2 —x—2)>0.

Bagaua 5. Brumcannas B TpeyrosbHuKk ABC OKPYKHOCTH KacaeTcs
cropor AB, BC, AC cooreercrBenno B Toukax K, M u N. U3seecTHO,
uro AC =1, a yret ZM KN u ZABC pasubl coorBercTBeHHO 45° 1 30°.
Haiiure pagnyc oKpyKHOCTH.

3amadva 6. Haiijiure Bce 1esible 3HaUeHUs mapaMerpa b, Ipu KazKJI0M
U3 KOTOPBIX BCE PEIIeHUs ypPaBHEHUSI

(1+1/b)- Va0 + (24 1/b) - Vab+1—-1/b=0

ABJIAIOTCA TEJIbIMUA YUCJIaMU.

OrBerbr. 1. —3. 2. 18. 3. 2810000 py6. 4. [—/17/3;—1) U (2;/17/3].
5.1/(1++/3). 6.b=1.

BAPUAHT 2005 (urons), dakynbrer mcuxosgoruu, 1.

Bagada 1. Pemmre ypasuenne | — 2| + 2|z + 1| = 9.

3ama4va 2. Pemure HepaBeHCTBO % > —1.

3aga4da 3. Pemure ypasnenne /2 cos? x — V3 +V2sinz = 0.

3anaua 4. B Bomykiiom dersipéxyronbanke ABCD gumaronanu BD
u AC pasubl croporne AB. Haiinnre Besimuuny yria BC'D u cropony AB,
ecyim yrost C DA npsimoii, BC =4, AD = 5.

3amada 5. 3eHOH He pa3 HabJ/IOHAJ 3a0aBHYI0 UIPy Axumiuia ¢ yepe-
maxoii: AXujut u yepernaxa IpUOJIMIKAJIUCH APYT K JAPYTY BIOJIb TPOITUHKU,
CTapTys C Pa3HBIX KOHIIOB TPONMUHKU. JIBUTanCh OHU TOJHKO HABCTPEUTY
JIpYT JIPYTy, TPUIEM, KOT/Ia Yepernaxa CTosiia, AXuur mér HaBerpedy eif, a
KOIJIa Jeperiaxa MoJ3jia HaBcTpedy AXunry, AXUuT CTosI B TeUeHrne BCe-
ro BpeMeHU e€ JBrKeHus. 1IpoBurasncy OHU 110 TPOIUHKE APYT K JIPYTY
Ka2K/IbIl CO CBOEH IIOCTOAHHOU CKOPOCTBIO, OJHON M TO! K€ B Pa3HbIX UI-
pax, IpuIéM CKOpocTh mayrero Axmita 6euta B 50 pas 60JbIe CKOPOCTH
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noJi3yeit depenaxu. Urpa 3akaHIuBaiach, Koriaa AXuuT u gepernaxa cxo-
JUJNUCh B OJHOI TOYKE TPOIUHKU.

B niepBoit urpe, Hauap cOIUKATHCS 110 IEPBOIl TPOIIMHKE, OHU COILJIUCH
He panee 4yem depe3 15 muuyT. Bo BTOpOil urpe, cbymKasich 1Mo BTOPOI
TPOIUHKE, OHU COIILINCH HE T03Ke YeM Jepe3 MOJITOPhl MUHYTHI. B TpeTbeii
UTPE OHU COILJIUCH 0 TPeTheil TpolmHKe 3a 11 MUHYT, TpU4éM B XoJje
9TOI Urpbl AXWMILT JBUTAJICS B ODINEH CJI0KHOCTH B TedeHne 1 MUHYTHI, a
4geperraxa — B Tedenue 10 mumyT. M3BecTHO, UTO CyMMa JJIUH TIEPBOU U
TpPeTheil TPOIMHOK PaBHA JIJIMHE BTOPOIl TPOIUHKE.

Kaxkoso oTHomIeHE pacCTOSHUS, TPORJIEHHOTO AXMILIIOM HABCTPEUY e~
peraxe 3a BpeMs BCEX TPEX UI'D, K PACCTOSHUIO, HA, KOTOPOE IIPOJIBUHYIACD
yepenaxa HaBcTpedy AXUjly 3a BpeMsl BCeX TPEX urp?

3ama4va 6. Haiinure Bce 3HaYeHUsT TapaMeTpa @, IPU KaXKIOM U3 KO-
4sinz+a

Topbix byskmms f(z) = To—5 sy UPUHEMAET BCe 3HAYEHNS U3 OTPE3Ka
[0; 1].

OrBerbl. 1. +3. 2.z € (—o0;1] U (logy 11;400). 3. —7/12 + 27m,
—11w/12+27n, m,n € Z. 4. w—arcsin(5/8), 41/22/13. 5. 5. 6. |a] < 2, a # 0.

BAPUAHT 2005 (uronb), dakyabTeT IICUXOJIOrAN, 2.

Bagada 1. Pemmre ypasrenne |x + 1| + 2|z — 2| = 9.

3agaua 2. PemmTe HepaBeHCTBO % = 3.

3aga4da 3. Pemure ypasnenne /2 cos? x — V2 4+ 2sinz = 0.

3anada 4. B Beimykiaom gersipéxyronpuauke K LM N muaronamu LN
u KM pasubl ctopone K L. Haiinure Benmmauny yriia LM N un cropony
KL, ectu yron MNK npsawmoit, LM =3, KN = 4.

3agaua 5. [lo Beuepam Costoxa 3a3piBasia [lamoka K cebe Ha yKUH
u yromaJja Bapeankamu. Bapeankn y Cosioxu ObLIM BKyCHBIE U BCETa HA
VAUBJIEHUE OJUHAKOBBI: B KAKOIl J€Hb HU BO3bMH — BCE€ TOYb-B-TOYb KaK
OJIMH. Y2KWHAJIU OHU TOJBKO BIBOEM, /ia TaK yBaXKUTEJIBHO, YTO YK €CJIH
KTO-TO U3 HHUX KYIIaJ BAPEHUKH, TO APYTOil B 3TO BpeMs He KyIlaJj, a Ha-
XBaJIMBAJI, 1 HA00OPOT, €CJIU KTO-TO He KYIIaJ BAPEHUKOB, TO JIDYTOil B 3TO
camMoe BpeMsd nx KymaJj. KakJplif n3 HIX KyIiaj pa3sMepeHHo, TOTJIONIast
BAapEHUKHN CO CBOEH IMOCTOAHHON CKOPOCTBIO, OJHON M TOI Ke B pa3HbIe
Beuepa, npuuém [larfok morsomman Bapenuku Brpoe 6eictpee CoJtoxm.

B nepsblii Beyep oHU Chesu MOTHYIO MUCKY BapeHHUKOB 3a 3 daca, IpH-
uéMm 2 yaca Kyraj Bapenuku [lamok, a 1 gac kymaJia Cojioxa. Bo Bropoii
Bedep, K PAJIOCTU XO3SfKHU, HE JIOJIBbIIE YeM 33 3 Jaca, ObLjIa MOrJIONEHA
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BCS Jpyras MHCKa BapEHUKOB, & B TPETHUH Bedep — Iejiasd TPeTbs MIC-
Ka, mpuaéM He 6bicTpee dem 3a 1 gac. Boubmie Ilamok B roctu k Costoxu
[IOYEMY-TO HE XOJIHIL.

A vucku y Conoxu GBI TAKOBBI, 9TO KOJM CJIOXKHUTH ObI BCE Bape-
HUKH, IPUTOTOBJIEHHbIE U CbeJIEHHbIE B IIEPBBI BeUep, C JABYMS TaKUMHU
MHUCKaMH, KaKas B TPeTHil Bedep OblIa CbheleHa, TO MOIYyIHIACh OBl Kak
pa3 MICKa BAPEHUKOB, BBIKYIIIAHHBIX BO BTOPOil Bedep. Kakyro oo npu-
TOTOBJICHHBIX K 9THM TPEM yKHHAM BapeHUKOB cbesi Ilamok?

3amada 6. Haitnure Bce 3HAUEHNS TTapaMeTpa @, IPU KayKIOM U3 KO-
Topeix yukmEs f(x) = % NPUHAMAET BCE 3HAYCHUS M3 OTPE3KA,
(1;2].

OrBerbr. 1.4, —2. 2.z € (—o0;1] U (log; 6;4+00). 3. —7/8 + 27wm,
—7n/8 + 2mn, m,n € Z. 4. m — arcsin(2/3), 34/41/20. 5. 15/17. 6. |a| < 5/2,
a #0.

BAPUAHT 2005 (urosn), ICAA, 1.
22—3x—4 <1
rx+1 =

3amadva 2. Pemure ypaBuenue cos4x = 4 cosx cos 2z — 1.

Bagmaua 3. Pemmre ypasnerne vz + 1+ V22 + 4o + 3 = /(z + 2)3.

3amada 4. Marasus 3aKkyluj HEKOTOPOE KOJIMYECTBO TOBapa U HadaJl
ero peaJusallfio 1o IeHe Ha 25% BbIIe IIeHbI, HA3HAUCHHO IIPOU3BOIM-
TeJeM, YTOObI IMOKPBLITh 3aTPAThl, CBA3aHHBIE C €r0 TPAHCIOPTUPOBKOI, 1
JIpyrue IOMOJTHUTETbHBIE PAacXoabl. OCTaBITYIOCs MOCIE PEATUBAINN IaCTh
TOBapa Marasui yneHm1 Ha 16%, ¢ TeM 9TOOBI HOKPHITH TOJIBKO 3aTPAThHI
Ha 3aKyIKY 3TOH J4acTU TOBapa y IPOU3BOIUTENIS U €I0 TPAHCIOPTUPOBKY.
CKOJIBKO IIPOIIEHTOB OT IIeHbI, HA3HAYEHHON IIPOU3BOIUTEIEM, COCTABJISLIIA
CTOMMOCTD TPAHCIIOPTUPOBKU TOBapa?

3amadva 1. Pemure HEpaBeHCTBO

3aga4va 5. Pemure nepaBeHCTBO
10g4|441(62 + 2) — logg, 4o (42| + 1) < 0.

3anmada 6. B BbIIyK/IOM 9eTBIPEXYTOIBHUKE C BEPIIMHAMU B TOYKAX
A, B, C, D zagans syt orpeskos AD = 2, AB = 24/3, BC = 2(v/3—1).
Besmunnbt yrios DAB u ABC paeebl 7/6 u m/3 coorBercTBeHHO. BBI-
YUCJIUTE BCE YIJIbI Y€THIPEXYTOJIbHUKA.

Bamaua 7. Qurypa Ha IWIOCKOCTH (I;Y) COCTOUT U3 BCEX TOYEK, UEPE3
KOTOpPBIE HE IIPOXO/IUT HU OJIHA U3 KPHUBLIX, 33/1aBAEMBIX COOTHOIIEHUEM

(p* +4p* +16)* + (2° — y?)? = 16(p” + 4p)xy + 2(p* + 12p* + 16)(2” + y)
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IIpY PAa3INIHBIX JIEHCTBUTENbHBIX 3HadYeHusx p. Haligure qIuHy JUHUH,
OTPaHUYUBAIOINIEH 3Ty DUrypy.

Orserbl. 1. (—o00; —1)U(—1;5]. 2. w/4+7m/2, + arccos((1—+/3)/2)+2mn,
n,m € Z. 3. (=3++5)/2. 4.5%. 5. (—1/3;-1/4)U (=1/6;—1/10). 6. /6,
7/3, 7m/12, 117 /12 w7 /2, 270 /3, v, 57 /6—a, tie o = arccos(v/3/(2v/ 4 — v/3)).
7. 12V/2.

BAPUAHT 2005 (urosin), ICAA, 2.

2 2z— 8 < 1

x+4 s L

3aga4va 2. Pemmure ypasuenne sin 4x = 4 sin x sin 2.

Bagaua 3. Pemmure ypasnenne /7 + V22 + 2z = /(z + 1)3.

3amadya 4. Marasus 3aKkyuj HEKOTOPOE KOJIMYECTBO TOBapa U HadaJl
ero peajuzanuio 1o nere Ha 20% Bbllle IIeHbI, HA3HAUCHHO IIPOU3BOIM-
TeJeM, 4TOOBI IOKPBLITh 3aTPAThl, CBA3aHHBIE C €0 TPAHCIOPTUPOBKOI, 1
JIpyrue JOMOJTHUTEIbHBIE Pacxoabl. OCTaBIIYIOCs MOC/IE PEAJTUBAIMY IaCTh
TOBapa Marasul ymneHwusa Ha 15%, ¢ TeM 9ToObI MOKPBITh TOJIBKO 3aTPAThI
Ha 3aKyIKY 3TOH YacTU TOBapPa y IPOU3BOAUTEIS U €r0 TPAHCIOPTUPOBKY.
CKOJIbKO IIPOLIEHTOB OT IIeHbl, HA3HAYEHHON IIPOU3BOIUTEIEM, COCTABIISLIA
CTOMMOCTH TPAHCIIOPTUPOBKU TOBapa’

3agaua 1. Pemwure HEpaBeHCTBO

3amada 5. Pemure HepaBeHCTBO
logy|y4+1 (32 + 2) — logg, 1 o(2[x| + 1) > 0.

3aza4da 6. B BBITYKIOM 9eTBIDEXYTOJLHAKE C BEPIIMHAME B TOYKAX
A, B, C, D samansr jmunsl otpeskoB AD = 22, AB = 2(v/3 + 1),
BC = 2+/3. Besuwaunsr yrios DAB u ABC pasubl 7/4 u 7/3 cooTser-
CTBEHHO. BbIumcjmre Bce yIJIbl YeTHIPEXYTOIBHIKA.

Bamaua 7. Qurypa Ha IIOCKOCTH (I Y) COCTOUT U3 BCEX TOYEK, UEPE3
KOTOpBIE HE IIPOXOIUT HU OJIHA U3 KPUBBIX, 33JaBaCMbIX COOTHOIIEHUEM

(p* +2p* +9)> + (2 — y*)? = 16(p® + 3p)zy + 2(p* + 10p* + 9)(2” + y?)
[pU Pa3JIMIHBIX JEHCTBUTENBHBIX 3HaYeHusX p. Haiijure jajuny JaunHum,

OTPaHUYUBAIOINIEH 3Ty DUrypy.

OtrBersl. 1. (—oo; —4)U(—4;3]. 2. mm/2, (—1)" arcsin((— 1+f)/2)+7rn,
n,m € Z. 3. (=14+v/5)/2. 4. 2%. 5. (—1/2; —1/3)U(—=1/5;0)U(0; +-00). 6. 7/4,

3—1
w/3,7/2,11x /12 nm 7 /2, 7w /12, a, 1170 /12 — v, T @ = arccos | ———=
2v/8+2V3

7. 8V2.
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BAPUAHT 2005 (utosin), coruosiorndyeckuii dpakyabrer, 1.

3amaua 1. Pemmure ypasuenue a2 — 4z + 9 = 3.
3anmaya 2. Pemure ypasuenne 3 - 81% — 10-97 +3 = 0.

3aga4da 3. Beckonevuno yoOBIBAIOIAA T€OMETPUIECKAS TPOIPECCHUST CO-
nepkut wied b, = 1/6. OTHOIeHne CyMMBI YJI€HOB IIPOIPECCUH, CTOAIIUX
nepen by, K CyMMe 9JIeHOB, CTOSIINX Tocie b, , pasuo 6. Haiinure n, ecan
CyMMa Beeil mporpeccun pasHa 3/4.

3amada 4. Beicora TpeyroJibHUKa JUIMHON 2 JEJUT YroJ TPEyTOJib-
HUKa B OTHOIIEHWHW 2 : 1, W JIeJIUT OCHOBaHWE TPEYTrOJbHUKA Ha 4YaCTH,
MeHbIIast U3 KOTOPhIX paBHa 1. OmpemaesunTe mI0MAIb TPEYTOJIbHUKA.

Banaua 5. Pemmre nepasenctso logy jo(v5 —z —z +1) > —3.

3amadva 6. ['pynmna u3 HECKOJIBKUX IMKOJHHUKOB PEIUIa KyIUTh My-
3BIKAJIBHBIN IIEHTP, MIPHU 3TOM KayK bl BHEC OMUHAKOBYIO cyMMy. OmHAKO B
MTOCTIETHNI MOMEHT JBOE M3 HUX OTKA3AJIUCDH, M KayKIOMY M3 OCTABIITUXCST
npunuioch mo06asuth 100 pybureit. CKOIBKO MIKOJIBHIUKOB [T€PBOHAYAILHO
YYaCTBOBAJIO B TOKYIIKE M KAKOBa IEHA MY3BIKAJHHOTO IEHTPA, €CJIU W3-
BECTHO, YTO OHa 3aKJjroveHa B npeienax or 17000 mo 19500 pybureit?

Oreernr. 1.0, 4. 2. £1/2. 3. n = 2. 4.11/3. 5. (—4;(1 + V17)/2).
6. 20, 18000 py6.

BAPUAHT 2005 (urosb), coruosiorndeckuii dakynpbrer, 2.

3amaua 1. Pemure ypasuenue v/ 16 4+ 22 — 162 = 4.
Bagaua 2. Pemmre ypasnenne 2 - 437 — 5. 8% 4+ 2 = (.

3agaua 3. Beckoneuno yObIBaioOIIast TeOMETPUYIECKAs IIPOTPECCUsT CO-
JiepxkuT wieH b, = 1/8. OTHOIIEHNE CYMMBI YWIEHOB IPOIPECCUH, CTOSIIIX
mepen b,, K CyMMe WIeHOB, cTodmux mocie b,, pasao 14. Haitaure n, ecim
CcyMMa BCeil porpeccuu paBHa 2.

3apaua 4. Beicora TpeyrosibHMKa JUIMHONW 1 JIEJIUT YroJI TPEyrosib-
HUKa B OTHOINEHWH 2 : 1, W JeJUT OCHOBaHWE TPEYroJIbHUKa Ha YacCTH,
GosbIas u3 KOTopbix paBHa 4/3. OnpemesmTe mIoma b TpeyroJbHUKA.

Baznaua 5. Pemmre nepasencrso logy 5(v5 — 2z —x +5) > 0.

Bagaua 6. CryJeHTbI, TPOKHUBAIOIINE B OJIHOIM KOMHATE, PEIIIINA KY-
[IUTH JIEKTPUYECKNI YAITHUK, ITPU 9TOM KaKJIbIil BHEC OJIMHAKOBYIO CyMMY.
OpHaKO B MOC/IENHUIT MOMEHT ONWH CTYIEHT OTKA3AJICs, W KaXKJIOMYy W3
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ocraBmuxcs npunuioch go6asuThb 100 pyoseit. CKOJBKO CTYJIEHTOB MPO-
JKABaJIO B KOMHaTe U KaKOBa IleHa JYailHWKa, eCJIM U3BECTHO, YTO OHA 3a-
kJitodena B npegesnax or 1000 mgo 1500 py6aeii?

Oteerbr. 1.0, 16. 2. £1/3. 3. n =4. 4. 11/12. 5. ((7T+v/5)/2;5).
6. 4, 1200 py6.

BAPUWAHT 2005 (uronsb), pakyIbTeT rocy1apcTBEHHOTO
ynpasJjieHus, 1.

3anmadya 1. Moxno jin pa3aeauts cymmy B 196 pyOureit na 16 passma-
HBIX YacTell TakK, 9TOObI OJIMKAMIIIE 110 BeJIMYNHE YACTUA OTIUYAJNCH HA
50 Koreek.

V2(a—4)

Va2 —8z+17

Bagaua 3. B dernipéxyronbauke ABCD wmaiiinre Takyio TOouky F,
9T00BI OTHOIIEHUE Iona el Tpeyroibankos KFAB u ECD 6110 paBHO
1: 2, a tpeyrosbaukoB EAD u EBC — 3 : 4, eciin u3BeCTHBI KOOP/IMHATEI
Beex ero sepumH: A(—2;—4), B(—2;3), C(4;6), D(4;—1).

3anaua 4. Pemwnre cucremy ypaBHeHUit

3amada 2. Pemure HepaBeHcTBO 1 <

sinz —sinl =0,

cosx —cosl=0.

Bagaua 5. Téma cienas HECKOJIBKO MEJIKHX TIOKYIIOK B CylIepMapKeTe,
nmMest ipu cebe cto pyobureit. JlaBast ciady ¢ 9TOi CyMMBbI, KACCHP OMNIOJIACH,
IeperyTaB MeCTaMy MUMPHI U BBILIATHAIIA PYOJISIMU TO, 9TO JIOJI?KHA OBbLIa
BEPHYTh KOIlefikaMu, 1 Ha00OPOT, KOIEHKaMHI TO, ITO [M0JIarajoch BEPHYTh
pyousvu. Kynus B anreke nHabop mumeTok 3a 1 py6. 40 kom., Téma obna-
PYKWT OmubKy Kaccupa u, MepecInuTaB JEeHbIU, HAIIEI, YTO OCTABIIASICS
V HETrO CyMMa BTPOE IPEBBIMIAET Ty, KOTOPYIO €My JIOJKHBI ObLIN BEPHYTH
B cynepmapkere. KakoBa CTOMMOCTB BCeX HOKYIIOK TémbI?

Bagaga 6. Hailijure Bce 3HAYEHMs @, ISl KOTOPBIX IIPH JIOOOM TIOJIO-
KUTEIBHOM b ypasnenne alog; ,, o4 = logy(1/x — 2) — b mmeer xors Gb1
OZIHO pelnenue, Menbiiee 1/3.

3amadva 7. laa Toro 9TobBI CAeaTh MOJHBIA KPYT MO KOJIBIIEBOMY
MapIIpyTy, aBroMobmiio Tpedbyercs 150 s 6ensuna. Ha mapmpyre pacro-
JIOXKEHBI TISITh IPOMEYKYTOUHBIX IIYHKTOB, B KaXKJIOM U3 KOTOPBIX UMEETCs
zamac B 30 ;1 Gensuna. [lokaxkure, 9T0 HAWAETCS IIYHKT, B KOTOPOM aB-
TOMAIIWHA, C IIyCTBIMUA OaKaAMU U JIOCTATOYHBIM 3AIMIACOM ITyCTHIX KAHUCTP
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MO2KET 3aIPABUTHCs, CTAPTOBATH U, IIOIOJIHSS 3alac OEH3MHA B YETHIPEX
BCTPEYHBIX IIYHKTAX, CJI€JIATH ITOJIHBINH KPYT.

OrBerbl. 1. Moxno. C 8 py6. 50 kom. mo 16 py6 00 KoIl. BKJIIOYATENHHO.
2. (5;+00). 3. E(0;0). 4.1+ 2mn, n € Z. 5. 69 py6. 43 kon. 6. a > 0.
7. Haitnércs.

BAPUAHT 2005 (urosb), pakyJIbTeT rocy1apCTBEHHOTO
yIpaBJjieHus, 2.

3amava 1. Ymacrcs jid 10BeIUpy U3roTroBuTh 3 198 rpaMMoB meTasuia
24 pa3HBIX IO Macce KOJIbIIa TaK, ITOOBI OJIMKAMIINIE 10 MacCe OTINIAINCH
na noarpamma? (IIpeamonaraercs, 4To Bech MeTAJLI JI0JIKEH ObITH UCIIOJIb-
30BaH).

V5(z—5)
Vr2—10z+26"

Bagaua 3. B uerbipéxyronpanke PQRS naiinure Takyio Touky 7,
4TOOBI OTHOIIEHUE ILIoNaeil Tpeyrojbaukos RQT u PST 6bL10 paBHO
2 : 1, a rpeyrospaukoB SRT u PQT — 1 : 5, eciu u3BeCTHBI KOODJIMHATHI
Beex ero Bepumn: P(6;—2), Q(3;4), R(—3;4), S(0; —2).

3anaua 4. Pemunre cucreMy ypasHeHUit

3amadva 2. Pemure Hepaserncrso 1 <

sinz +sinl =0,

cosx + cosl = 0.

3amada 5. Mama jnana Mapyce 100 py0iieit Ha oriaTy HO3IpaBUTE b=
HOU TeslerpaMmbl 6abymike. Bo3sparmast cpady, ciyzkariast Tejerpada me-
peryTaJjia MecTaMu IIdPhI U BRILIATUIA PYOJISMU TO, ITO JOJKHA ObLIa
BEpPHYTbH KOeiikaMu, u, Ha00OPOT, KOITEHKAMI TO, YTO MOJIATAIOCh BEPHY Th
pyoasamu. Bruritas ¢ Tenerpada u Kynus Mo 0pore JTOMON MaJIEHBKYIO Oy-
J04Ky 3a 3 pybss 50 komeek, Mapycsa obHapy2Kuia, YTO OCTABINASCH Y
Hee CyMMa BJ[BOE IIPEBBINIAET TY, KOTOPYIO €My JIOJIKHBI ObLIM BEPHYTH Ha,
tesierpade. Kakas cymma okazasach y Mapycu B Korresbke?

3amava 6. Haiiqure Bce 3HAUEHMSI @, JJisT KOTOPBIX MIPH JIFOOOM OTPH-
I[ATEJILHOM b ypaBHeHnue

alogy_y/, 4 =logy(1 —2/z) +b

MMeeT XOTsI ObI OJTHO pelreHue, bobiiee 4.
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Bagaya 7. jpsg Toro 4Tobbl c/iesaTh MOJHBIN KPYT IO KOJIBIIEBOMY
MapIpyTy, aBromobuso Tpedbyercs 200 s 6ensnna. Ha mapmpyre pacro-
JIOZKEHBI IISITh [IPOMEKYTOUHBIX IIYHKTOB, B KaXKJIOM U3 KOTOPBIX UMEETCs
zamac B 40 ;1 Oensuna. [lokaxkure, 9T0 HANAETCHA IMYHKT, B KOTOPOM aB-
TOMAIIIHA C IIyCTHIMI GAKaMU U JOCTATOYHBIM 3aIaCOM IMYCTHIX KAHUCTP
MOKET 3aIPaBUThCsI, CTAPTOBATH W, MOIOJIHSS 3alac OEH3MHA B YETHIPEX
BCTPEYHBIX IIYHKTAX, CAEJIATH IIOJHBIH KPYT.

Otreerst. 1. Ja. C 2,5 r no 14 r Bkounrensro. 2. (11/2;+00). 3. T(0;0).
4. 1+ 7+ 2mn, n € Z. 5. 28 py6. 64 xor. 6. a > 0. 7. Haiinérca.

BAPUAHT 2005 (uroJib), MOCKOBCKAasl IIKOJIA SKOHOMUKH, 1.

Bagada 1. Pemmre ypasrenue |22 — 4| + 4 = 2.
3agauga 2. Pemure nepasencrso Va2 + 2z —x > 1.
Bagaua 3. Pemure ypasuenue 1 + log, (z + 2)? = log, (22 + 8).

3amaya 4. Haitnure Bce pemrenust ypaBHEHUST
6 cos(157/4) cos(x/2) — cosx = 3,

upuHajiexkaiue orpesky [—2;10,99].

3amaya 5. Haitnure geTsipe umcia, KOTOpble 00pa3yoT apudmeTnde-
CKYIO IIPOI'PECCUIO, €CJIU CYMMa KpalHUX paBHa 18 u BTOpoe 4mcJio MeHbIIe
rperhero Ha 20%.

3ama4va 6. Haitnure Bce meodncIeHHbIE PENIEHNS CUCTEMBbI

(r —3)2+ (y —4)? < 5,
y <xz+11.

Bagaua 7. OkpyKHOCTB, BliucaHHas B Tpeyroibuuk ABC, kacaercs
cropoust BC' B Touke M. Haityure momaas Tpeyroiabauka ABC, ecin
AC =21, BM =9, a yron ZABC pagen 60°.

Sanava 8. [lpy KakUX 3HAYECHUAX [IAPAMETPA ¢ yPABHEHUE
(a—1)-4°+(2a—3) -6 = (3a —4) - 9°

nMeeT eJUHCTBECHHOE pemeHI/Ie?

OtrBernl. 1. [1;+00). 2. (— ,2] —3. 4. —7/2, w/2. 5.6, 8, 10, 12.
6. (2;3), (3;2), (3;3), (4;3), (5;4). 7. S = 90v/3. 8.a € (—o0;1] U {5/4} U
U [4/3; +00).
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BAPUWAHT 2005 (ur0/1b), MOCKOBCKAasI IIIKOJIA SKOHOMUKH, 2.

Bagaga 1. Pemmre ypasnenne |22 + 3| — 2z = 3.
3agauga 2. Pemmure nepasencrso Va2 — 2z + 1 > .
Bamaua 3. Pemmure ypasuenue 1+ logg(z + 1)? = logy(3z + 9).

3amaya 4. Haitnnre Bce pemenust ypaBHEHUST
6sin(237/4) sin(x/2) + cosx = 3,

upuHajexkaiue orpesky [—b; 7, 85].

3amadva 5. Haiigure yernipe dnciia, KOTopble 00pa3yioT apudmMermde-
CKYIO IIPOI'PECCHIO, €CJIA CyMMa KpailHuX paBHa 23 U TPEThe YCJIO OO0JIbIIe
Broporo Ha 30%.

3ama4va 6. Haiinure Bce 1me0YnCIeHHBIC PEIIEHUST CUCTEMBbI

(x —2)2+ (y — 3)2 < 5,
4y < x + 8.

Bagaua 7. OKpy>KHOCTB, BiucanHas B Tpeyrojabauk K LM, kacaercs
cropoubl KL B Touke A. Haiiure miomans Tpeyrosbauka K LM, eciu
KM =14, AL =6, a yron ZK LM pasen 60°.

3amaya 8. Ilpu Kakux 3HaUEHHAX TapaMeTrpa b ypaBHeHIe
(b—1)-4°"+(2b—5)-10* = (3b—T7) - 25"

nMeeT €JJUHCTBEHHOE pemeHI/Ie?

OrBerbl. 1. [—3/2;4+00). 2. (—00;0]. 3. —2. 4. —37/2, —7w/2. 5. 7, 10,
13, 16. 6. (1;2), (2:1), (2;2), (3:2), (4;3). 7. S = 40v/3. 8. b € (—00;2] U
U{9/4} U[7/3; 4+00).

BAPUAHT 2005 (urons), pbakysibreTr riro6aabHBIX IPOLECCOB, 1.

3amada 1. B typuupe 6opros yuactByior 127 cnoprcmenos. Bopert
BBIOBIBAET U3 COPEBHOBAHUI Cpa3y IOCJIe TopazkeHus B noeuHKe. CKOJTBKO
[TOE/IMHKOB TPeOyeTCsl TPOBECTH, YTOOBI BBISIBUTDH OOEIUTE ST TyPHUPA T

3aga4ya 2. Pemmure nepaBeHCTBO

1 < 1
222 4+ 3z 3z — 223’
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3agaya 3. Pemmure nepaBeHCTBO
10g0,5—|2m2—5r+2|(0’ 5 + ‘8$2 - 21’ - 1|) 2 1.

Bapaua 4. Haiigure mwiomans tpanenmu ABCD (BC || AD), sun-
CaHHO} B OKPY’KHOCTb C IEHTPOM B Touke O, ecam €€ BBICOTa paBHa 2, a
yros COD pasen 60°.

3agada 5. BolsicauTe, BepHO JH Cilelylolee yTBepKIeHIe: MHOXKECT-
BO 3HAYEHMIT (DYHKINHT 3 = oS 22 — 3 Sin 2 IpuHaIesKUT 0Tpe3Ky [—4; v/5].
OTer Ha10 060CHOBATD.

3amada 6. O6muit mpomeHT MPUOLLIN 3a BECh TOBAp, MPOJAHHBIN B
TPEX Mara3mHax, PACIOJIOXKEHHBIX B PA3HBIX PalOHAX TOPOJA, COCTABUII
26,8%. Yepes mepsriii Marasun 6610 pogano 60% Bcero ToBapa, Uepes
BrOpoit — 40% ocrasmeiica wactn ToBapa. C Kako#l MpUOBLILIO TIPOJIAH
TOBAp Yepe3 TPeTUil Maras3wH, €CJM TPHUOBLIL OT MPOJAYXKU B HEPBOM CO-
crasuia 30%, a Bo BropoMm — 25%?7

Bapaua 7. B ky6e ABCDA'B'C'D" (AA" || BB' | CC'" || DD’ —
6okoBble pébpa) Bepxugas rpaub ABCD saBisiercd OJHOBPEMEHHO OCHO-
BaHWEM PABUJIBHON 4YeThIpEXyTOobHON mupamuisl SABCD, y koropoit
BBICOTa, BJIBOE MEHBIIE JIHBI pebpa Kyba. Haligure yrom MexKIy mpsMbl-

vmu A'B u AS.

3anaua 8. Ilepemennbie x, y CBSI3aHBI YCIOBUEM
22 +y? — 6z + 4y + 10 = 0.

Haiinure Bce 3Hadenuns mapamMeTpa a, IpU KOTOPBIX PA3HOCTb MEK]Iy HaW-
OOJIBIIIM ¥ HAWMEHBIINM 3HAYeHWeM Bbipaxkenusi 2ax — 3y — 10 Gosbiie

12.

OTeernr. 1. 126. 2. (=3.2;—/3.2) U [-1;0) U (0;1/3/2). 3. 1/2. 4. 4V/3.
5. Yreeprkaenue sepro. 6. 20%. 7. 7/2, arccos(5/6). 8. a € (—oo; —v/3/2) U
U (v/3/2; +00).

BAPUAHT 2005 (urosb), pakysibreT ri100aabHbIX HPOLECCOB, 2.

Bagaua 1. B copeBHOBaHUSAX MO MEPETATMBAHUIO KAHATA YIaCTBYIOT
63 xomanapl. Komamma BEIOBIBAET U3 COPEBHOBAHUIT Cpa3y IOCJIE IIOPaKe-
Hust. CKOJIBKO BCTped TpebyeTcst IPOBECTH, YTOOBI BHISABUTH 110OEIUTE s T
3amada 2. Pemure HEpaBeHCTBO
1 1
<

~

212 —x 23—
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3agaya 3. Pemmure nepaBeHCTBO
1081 /3 402 _70-9/(1/3 + 1227 + Tz + 1[) > 1.

Bagada 4. Bokpyr tpamenuun PQRS (PS || QR), mwionaab KOTOPOii
pasra 31/3, ommcana oKpyKHOCTH ¢ meHTpoM B Touke O. Haiinure Besn-
qnny yraa SOR, eciin ©3BECTHO, UTO BBICOTA B TPAIEINU PaBHA 3.

3anmadva 5. BoisgcHuTe, BepHO JiM CIIeIyIOIee YTBEPXKICHUE: MHOYKE-

CTBO 3HaYeHWi GyHKIUA Yy = 2c0s4r — COS 22 TPUHAIEKUT OTPE3KY
[~3/4/2;3]. OTBer Ha0 060CHOBATS.

3anmadva 6. OOmuit mpomeHT TPUOLLIN 3a BeCh TOBApP, MPOJAHHBIN B
TPEX Mara3mHax, PACIOJIO2KEHHBIX B PA3HBIX PAlOHAX TOPOJA, COCTABUII
25,4%. Yepes nepsrlit Marasun 6bu10 npogano 40% Bcero ToBapa, depes
Bropoit — 60% ocrapmieiica actu Toapa. C Kakoil NpuOBLILIO IIPOJAH
TOBap 4Yepe3 TPeTUil Mara3wH, €CJU HIPUOBLIbL OT MPOIAaXKU B MEPBOM CO-
crasuna 35%, a Bo Bropom — 25%?7

Bapauya 7. B ky6e ABCDA'B'C'D’ (AA" || BB' | CC'" || DD’ —
6okoBble pébpa) Bepxusas rpaub ABCD sBisiercd OJHOBPEMEHHO OCHO-
BaHWEM IPABWJIBHON 4YeThIpEXyTobHON Tupamuiasl SABCD, y koropoii
BBICOTa B/IBOE OOJIbITIE JIUHBI pebpa Kyba. Haitmnre yrom Mexx1y mpsMbi-

v A’D u AS.

3agaya 8. Ilepemenusnie x, y CBSI3aHBI YCIOBUEM
22+ %+ 4z — 8y + 15 =0.

Haitnure Bce 3HaYeHUST TApaMeTpa @, IPU KOTOPBIX PA3HOCTH MEXKIy HAH-
OOJIBIIIAM ¥ HAMMEHDBIINM 3HAYEHNEM BbhIpakeHus 32 + 2ay + 7 He mpeBoc-
xomutT 20.

Orpersr. 1. 62. 2. (—=1/v/2;0) U (0;1/2) U (1/v/Z1]. 3. —1/4. 4. 120°.
5. Vreepxenue Bepuo. 6. 10%. 7. w/3, arccos(5/6). 8. a € [—v11/2;1/11/2].

§2.4. Bapuantbl 2006 roma

BAPUAHT 2006 (anpesib), «ITlokopu Bopo6bésbl ropui—2006» 1, 1.

3anmadya 1. Pemure nepasencrso va + 3 >z — 2.

1370T BapuanT mucaiu Ha (GaKyJIbTETaX: XHMIYECKOM, GMOJIOMMYEeCKOM, reorpadu-
9eCKOM, [TOYBOBeeHUsI, (PaKyIbTeTe HAYK O MaTepUajiaX U IMCUXOJOTMIECKOM.
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Bamaua 2. Pemmre nepasenctso |z + 3| — |22 + 2 — 2| > 1.

3aza4ga 3. Pemmure ypasuenue log.,. . w =2

3anadva 4. Ilepsorit wien apudmerndeckoil mporpeccuun paBeH —12,
pasHocTb pasHa 24/11. Haiinure cymMMy HEpBBIX 1 WIEHOB 9TOil Iporpec-
CHAM TIPU YCJIOBUU, YTO OHA MeHbIlle —39.

3anmadya 5. B BBIIyKIOM YeTBIPEXYTOJbHUKE PACCTOSAHUSA MEXKIY Ce-
pemHAME KAKHX-TO cTopoH pasuel 1, 2 u /5. Haiiaure mmomaas sToro
YeTBIPEXYTOJIbHUKA.

3anmada 6. IIpu Bcex 3HaUYEHUSX TApaMETPa @ PEIINTE yPABHEHUE

ax+3 422 —az+9

22743 + 27 2243 = 10.

Otrersr. 1. [-3; (5 +v21)/2). 2. z € {—-2} U [0;2]. 3. arcsin(1/3) + 2xl,
leZ. 4. Sn:S6:—432/11. 5. S1:S2253:4, S4:\/55/2 6.z=0a
npu ymo6oM a, x = (a & v/a2 — 72)/6 upu |a| > 6v/2.

BAPUAHT 2006 (anpess), «Ilokopu BopoGbésbl ropsi—2006», 2.

3amadva 1. Pemure HepaBencrso x + 2 > © — 3.

Bamaua 2. Pemmure nepasenctso |22 —x — 2| — |z + 2| < —1.

3aza4ga 3. Pemure ypasuenue logg, » w =2.

3ama4a 4. Ilepsoiit wien apudmMeTndecKoil mporpeccun pasen 14, pas-
HocTh pasHa —28/11. Haiizure cymMMy IEPBBIX 1 9JIE€HOB 9TOi IPOrpeccun
IIPYU YCJIOBUU, UTO OHA OOJIbITE 45.

3anmadya 5. B BBIIyKIOM YeTBIPEXYTOJbHUKE PACCTOSAHUS MEXKIIYy Ce-
pelMHAMH KaKUX-TO CTOPOH paBHHI 1, 2 u V3. Haiiure 1I0mass 9T0ro
YeThIPEXYTOJLHUKA.

3ama4ya 6. [Ipuw Bcex 3HadeHUSX MapaMeTpa ¢ PeluTh YpaBHEHUE

ar+2 322 —ax+4

32712 437 72 =12,

Otrersnr. 1. [—2;(7++v/21)/21). 2. z € {—1}U[1;3]. 3. arccos(1/4) + 2xl,
1€7Z. 4. S, = Ss =504/11. 5. S1 = So = S3 =23, Sa =+/39/2 6. 2 =0, a
npu joboM a, z = (a £ va? — 16)/4 upu |a| > 4.
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BAPUAHT 2006 (maii), «JTomornocos—2006»1!, 1.

3agaua 1. Borunciaure

log, log, .

B

40

Bagaua 2. Yro Gombme: tg(117/6) mim MeHbIM KOpeHb ypABHEHUST
112% — 172 — 13 =07

3ama4va 3. Pemmure ypaBHenme
cos(2? + x) + cos(x + 27/3) + cos(z + 47/3) = 0.

Banaua 4. Touku A, B u C jnexar na omuoii mpsimoit. Otpe3ok AB
SIBJISIETCST JTMAMETPOM TEPBOil OKPYXKHOCTH, a 0Tpe3oK BC — nuamerpom
BTOpOIi OKpy2KHOCTU. [Ipsimasi, Ipoxojsinas dyepe3 TOYKy A, mepecekaer
IIEPBYIO0 OKPY?KHOCTBb B TOYKe ) U KacaeTcss BTOPOl OKPYKHOCTH B TOYKE
E. UsBectno, uro BD =9, BE = 12. Haiinute pagnychl OKPYKHOCTEN.

Bagaua 5. U3 nynkra A B mynkr B B 8°0 Bhlexan semocunemuct, a
Jepes HeKOTopoe Bpemst u3 B B A Bbime 1emexos. Bejocumeauct npudbLI
B B depe3 6 dacoB mocje BbIXO/a OTTyna memexona. [lemexon npumén B
A B 17% 1oro xe mua. CKOpPOCTH BEOCHIENUCTA W HEIIeX0/a, IIOCTOSHHEL.
Kakyio gomo mytu u3 A B B mpoexaj BeJIOCUIIEIUCT JI0 €ro BCTPEdH ¢
IIeIexonoM?

Bagada 6. Pemmre HepaBencTBo 4 — ¢ — 2 < z|x — 3| + 4.

3amaya 7. Haiinure Bce 3HaUeHNsT TapaMeTpa a, IPHU KaXKJIOM U3 KO-
TOPBIX YPABHEHUE

cos2x — 2asinx —[2a — 1| +2=0

VMeeT DeIeHns] U BCe ero IOJIOXKUTEIbHbIE pellenns: 00pa3yor apudme-
TUYECKYIO IIPOTPECCUIO.

Bagaua 8. B rpeyrosbuoit nupamuie SABC pebpo SA neprnenauky-
nspro mrockoctn ABC, ZSCB = 90°, BC = /5, AC = /7. Tlocienosa-
TEJBHOCTH ToueK (J,, CTPOUTCSI CJIELYIOIUM 00pa3oM: Touka 1 — MEHTP
cepsl, onucanHoi 0Koj10 upamMuiasl SABC, u st KazKI0ro HATYPaJIb-
Horo n = 2 rouka O, — 3TO HEHTD C(EPHI, OMUCAHHONW OKOJIO MUPAMUIHI

1370t 3K3aMeH cocTosacs Ha haKyIbTeTax: MeXaHUKo-MaTeMaTrdeckoM, BMuK, xu-
MHUYECKOM, (PU3UIECKOM, OMOJIOMNIECKOM, MEOJIOTHIECKOM U (DaKyJIbTeTe IIOIBOBE ICHUSI.
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O,_1ABC. Kakyio JUIUHY JIOJ2KHO UMeTh pebpo S A, 9To0bI MHOXKECTBO
{On} cocTos1710 POBHO U3 IBYX PA3JIUIHBIX TOUEK !

3anmadva 9. Ha kieruaroit 6ymare OTMeU€H IPSIMOYTOJTBHUAK PA3MEPOM
M X N KJIETOK, IIPUIEM 9HCJIa 11 U 1 B3AUMHO IPOCTHI 1 m < n. Jlnaronasn
9TOro UPsIMOYTOJILHUKA He IepecekaeT poBHO 116 ero kirerok. Haiinure Bce
BO3MOZKHBIE 3HAYEHU M U M.

3ama4va 10. Pemure HEepaBeHCTBO

4(1 — tgx)?0% 4 (1 + tg )20 > 22006,

OtBernbt. 1. —19. 2. Menbmmuit KopeHb ypaBHeHusi 6osbire. 3. +v/ 27k,
—-1++142mn, k,n =0,1,2,... 4.36,8. 5.3/5. 6.[0;4]. 7. (—o0;—2] U
u{—1/2}U[0;1/2]u{2}. 8. 2,2/3. 9. (2;117), (3;59). 10. = € [Zl—r-Hrk; %-i—ﬂk]u
U [—g + 7n; —% + mnl, k, n € Z.

BAPUAHT 2006 (mait), «JlomornocoB—2006», 2.

log, logg \/\/ ... V64

—_———
39

3agaua 1. Boruncianre

Bagaga 2. Yro Gosbie: ctg(177/6) I MEHBINNI KOPEHb KBAJPAT-
Horo rTpéxuiena 7x? — 13z — 437

Bagada 3. Pemmre ypasHeHue
sin(x? + x) + sin(x + 27/3) + sin(z + 47/3) = 0.

3anaya 4. Touku K, L u M nexar va omHoit npsimoit. Orpesok KL
SABJISETCH JTUAMETPOM MEPBOIl OKPYKHOCTH, & 0Tpe3ok LM — mumamerpom
BTOpPO# OKpyzkHOCTH. [Ipsimast, mpoxomsrias depe3 Touky K, mepecekaer
IIEPBYIO OKPY?KHOCTH B ToOuKe N 1 KacaeTcs BTOPOHl OKPY>KHOCTH B TOYKE
S. UzBecrno, uro LN = 8, NS = 4. Haiijiure pajuychl OKPY>KHOCTEIA.

Bamaua 5. U3 nyaxTta A B mynkt B B 7% BRImen memexom, a wepes
HEKOTOpoe BpeMst u3 B B A BblexaJl Bcaauuk. [lemrexoxn npumén B B yepes
12 gacoB mocJie Bbl€3/a OTTY/a BCaJHUKa. BeajHuk mpuexas B A B 1690
Toro ke jiHs. CKOPOCTH IIenexo/ia U BCAIHUKa [TOCTOSTHHBI. Kakyo 10J10
nyTa u3 A B B mipormmé mermexos 10 ero BCTPEYU CO BCATHUKOM?
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3amaua 6. Pemure nepasencrso vz + 1 — 1 < —zjz — 2| — 4a.

3aga4ya 7. Haiinnre Bce 3HaUEHNsT TapaMeTpa a, IPHU KaXKJIOM U3 KO-
TOPBIX YpPABHEHUE

cos2z +2acoszr+ 2a+1|—-2=0

MMEeT PEIIeHUsT U BCE €ro TOJIOYKUTE/IbHBIE PellleHusT 00pa3yioT apudme-
TUYECKYIO IIPOTPECCHUIO.

3agaua 8. B rpeyrompuoit ntupavuie K LM N pebpo KN nepneniu-
KyssipHo iockoctt LM N, /KLM = 90°, NL = /6, M L = 3. Tocaeo-
BaTeJIbHOCTH ToUeK O, CTPOUTCS CJIeAyIomuM 0b6pa3oM: Touka (J1 — IEeHTP
cdepsl, onucanuoit okosio nupamuabl K LM N, u 1y KaxXK/I0r0 HaTyPaJIb-
HOro 1 > 2 touka O, — 3TO MEeHTp ChEepPhI, ONMMCAHHONW OKOJIO MHPAMUIHI
O,_1 LM N. Kakyto iy J0JI2KHO uMeTh pebpo K N, 4T00bI MHOXKECTBO
{On} cocTosi10 POBHO U3 JBYX PA3JIMUHBIX TOUEK !

3agaya 9. Ha kierdaroit 6ymare oTMedeH MPsIMOYTOJIBHUK PAa3MEpOM
M X N KJIETOK, IIPUIEM YKCJIa 1717 ¥ 7 B3AMMHO IIPOCTHI 1 m < n. Jluaronab
9TOro IPSIMOYTOJILHUKA He IiepecekaeT poBHO 124 ero kjerok. Haiinure Bce
BO3MOKHBIE 3HAYEHUS 1M U 1.

3amadya 10. Pemure HepaBeHCTBO

(1 — ctgx)?9%0 4+ 4(1 + ctg 2)?200* < 22006,

OtBernr. 1. —38. 2. Menbmuii Kopeub TpéxdsaeHa Oosibie. 3. £V 27k,
1+ 1+7x+2mn, k,n=0,1,2,... 4.20/3,5. 5.3/7. 6. [~1;0]. 7. {—2}U
U[=1/2;0)U{1/2}U[2; +00). 8. V/5,1/15. 9. (2;125), (5;32). 10. x € [r/4+7k;
3n/4+ wk], k € Z.
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