Maremaruxka. 11 knacc. Bapuant 5-7(6e3 mpou3BOHOMN) 1

Kpurepun onennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemute ypaBHeHue cos2x — sinz(g - x) =-0,25.

. 5n
0) Haiiqure Bce KOPHH 3TOTO YPaBHEHHUS, PUHAIICKAIINE OTPE3KY {n ; 7}

Pemenue.
a) 3anuiieM ypaBHEHHE B BHJIE:

. . 1
c0s’x — sin’x — cos>x = -0, 25; sin’x = s

3Ha4uT, sinx = +% OTKyJa X = 6 +1tk ke Z.

. .. 5w
6) C MoOMOIIIBI0 eTMHUYHON OKPYKHOCTH OTOEPEM KOPHH, TIPUHAICKAIINE OTPE3KY [n; 7}

STA
7n 24 13z
6 6
T/ .
0 !
n 1ln
6 6
Tn_ 1lm 13w
[Tonyuum uncna: —; —; —.
6 6 6

3ameuanue. OTOOp KOpHEH MOXKET OBITh OOOCHOBaH U JIIOOBIM JAPYTMM CIIOCOOOM: C
MOMOIIBI0 rpaduKa, peleHns ABOMHBIX HEPABEHCTB U T.I1.

Otser: a) +~ + 1k, k € Z; 6) 7—” m D3
6 6 6
Coz[epma}me KpHuTepus Banast
OO0CHOBaHHO TTOJTy4EHB! BEPHBIE OTBETH B 000MX ITyHKTaX 2
OOGOCHOBAHHO IOJIyYeH BEPHbIH OTBET B MYHKTE d WK B IyHKTE O 1
PemieHne He COOTBETCTBYET HU OJIHOMY M3 KPHUTEpPHEB, IIEPEUUCIICHHBIX BbILIC 0
Maxcumanvnuiii 6ann 2
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Maremaruka. 11 kimacc. Bapuant 5-7 (63 mpon3BOIHOI) 2

B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe pébpa paBHBI 5. Ha pebpe A4, oTrmedeHa Touka E Tak, 4To
AE : EA| =2 : 3. Haligure yron mexay miockoctsiMu ABC u BED .

IIpamas D|E nepecekaer npamyro AD B Touke K. Ilnockoctu ABC u BE D; nepecekarorcs
110 npsimot KB.

W3 touku E omyctum meprneHnukyisip EH Ha npsmyto KB, Torna orpe3ok AH (mpoexius
EH) nepnenguxyisiper npsmoil KB. Yron AHE sBnsercs: TMHEHHBIM yIJIOM JBYIPaHHOTO
yria, 00pa3oBaHHOrO miaockoctamu ABC u BE D;.

Ilockonbky AE : EA4; =2 : 3, nony4aem:

244

AE = =2, EA =Ad —AE=3.

W3 nopobus TpeyronbHukoB 4D\ E u AKE HaxonuM:

AE 2
AK = — - A4D; =

E 4 3
B npsamoyroneHoM TpeyroiabHuke AKBc npambeiM  yriom A: AB =1, AK-= %;

BK = \AB* + AK? =

, OTKyJla BBICOTa

AK-AB 2413
BK 13
W3 npsimoyrosibHOTO TpeyroiabHuka AHE ¢ IpsIMBIM YTIJIOM A NOJTy4yaeMm:

AE
tgL AHE = — = /13.
g AH

AH =

Al Dl
-7
i |
I{ !
E- !
B |
1 : C
|
1
1
I
1
A\ __D;
K N\
\
\
A}
H \
B o

Orser: arctg/13 .
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Maremaruxka. 11 knacc. Bapuant 5-7 ( 6e3 mpou3BOIHOI) 3
CopaeprxaHue KpuTepusi Baausl

OO0OCHOBaHHO TOJYYECH BEPHBIH OTBET 2

Pemenue conmepxut 0O0OCHOBaHHBIN Mepexo] K IUIAHUMETPUYECKOW 3ajade, HO

MOJTy4eH HEBEPHBIA OTBET WIN PELICHUE HE 3aKOHUYEHO, 1

WJIN IPU IPABUIBHOM OTBETE PELICeHHE HEAOCTATOYHO 0OOCHOBAHO

Pemenne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ann 2

Pewnre cucremy HepaBEeHCTB
—x—1
320-4 S
128 -27%

x+7
10g0,25(x+1)2(T) =L

Pemenne.
1. Pemum nepBoe HepaBeHCTBO cucTeMbl. CienaeM 3ameny y =2,

1 2
320 - — _ 2 2_ <y<
25 51280y Ly 10y ] 0Sy <0,
128 -y 128 -y y—128 y > 128.
0<27%<10
Torna X128 OTKY/Ia HAXOJUM pEIIEHHE MEPBOr0 HEPABEHCTBA CHCTEMBL: X < —7;
x > —log,10.

2. Pemm BTOpOE HEpaBEeHCTBO cUCTEMBl. PaccMOTpUM JiBa ciydvast.

Ilepsslii ciryuaii: 0, 25(x + 1)2 > 1.

x+7

jx2+x_6zo, (r+3)(x—2) >0,

<0,25(x+1 2;
( ) | x+7>0; x>=1,

x+7
10g0,25(x+1)2(Tj <L 0<

OTKyJa HaxoauM: —7 <x < —3; x>2. YuursBas ycnosue 0,25(x+ 1)2 > 1, mosydaem:
“T<x<-=-3;x2>2.
Bropoii ciyuait: 0 < 0,25(x + 1)* < 1.

x+7

> 0,250+ )% (x+3)(x—2) < 0; -3 <x < 2.

VYuuteiBas ycnosue 0 < 0, 25(x + 1)2 < 1, momywaem: -3 <x < -1; -1 <x < 1.

Perienne BTOporo HepaBeHCTBA UCXOJHOI CUCTEMBI:
—T<x<-=-3-3<x<-L-l<x<lx>2.

3. IMockonbky —4 < —log,10 < — 3, monyyaem peuieHne HCXOIHON CUCTEMbI HEPABEHCTB!
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Maremaruka. 11 kimacc. Bapuant 5-7(6e3 mpon3BOJHOMN)

—log,10<x<-3-3<x<-L-l<x<Lx>2
OrtBer: [—10g210; —3); (=3;-1);(=1; 1);[2; + o).

CoaepxxaHue KpUTepHsI Bbanabl

OOG0CHOBaHHO IOJY4EeH BEPHBIH OTBET 3

OO00CHOBaHHO NOJIYy4YCHbI BCPHBIC OTBECTHI B obounx HEPABCHCTBAX CHUCTEMBI o)
HCPABCHCTB

OO00CHOBaHHO NOJTYy4YCH BepHBIﬁ OTBET B OJAHOM HCEPABCHCTBC CUCTCMBI 1
HCPABCHCTB

Pemrenue ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX BLIIIC 0

Maxcumanvhoiii 6an 3

© MHUOO 2012 r. ITy6nukarms B IHTepHeTe WK MeYaTHBIX W3IaHuIX 0e3 mucbMenHoro cornacus MUOO 3amperiena




Maremaruxka. 11 knacc. Bapuant 5-7(6e3 mpou3BOHOMN) 5

B tpeyronbauke ABC u3BecTHbI cTOpOoHbI: AB =6, BC =8, AC = 9. OKpYy>KHOCTb,
npoxopsas uyepe3 Touku 4 u C, nepecekaer npsmele BA u BC cOOTBETCTBEHHO
BTOukax KW L, OTIMYHBIX OT BepIIMH TpeyrojbHuka. OTpe3ok KL kacaercs
OKpPYKHOCTH, BIIUCAaHHOH B TpeyroabHuK ABC. Halinure ninuny otpeska KL.

O06e Touku K 1 L He MOTYT Jie)KaTh BHE TPEYrojbHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K

KL He MOXeT KacaTbCsl BIIMCAHHOW OKPY’KHOCTH. 3HA4MT, O KpailHel mMepe ogHa U3 3TUX

TOYEK JIE)KUT Ha CTOPOHE TPEYroJIbHUKA.

[Tyctb 00e Toukn K u L nexat Ha CTOpOHAX TpeyroiabHuKa (puc. 1).

Uetsipéxyronsuuk AKLC — BOUCaHHBIN, cienoBaTenbHo, £ KAC = 180° - L KLC = £/ BLK.
B

L
K

Puc. 1
3Hauut, TpeyroibHuk ABC nopoben TpeyronbHuky LBK, Tak kak yron ABC — oOumid.
[Tyctp KO3pPunMeHT noao0us paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHBOIOJIOKHBIX CTOPOH OMMCAHHOTO YeThIpEXyroiabHuka AKLC paBHbIL:

AB+BC-4
AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= #
AC+ AB + BC
6+8-9 5
HO,Z[CTaBJ'IH)I HU3BCCTHBIC 3HAYCHUA CTOPOH, HAXOAHUM k = = — CJ‘IeI[OBaTeJ'IBHO,
s 45 6+8+9 23
KL=—AC=—.
23 23

Puc. 2
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Maremaruka. 11 kimacc. Bapuant 5-7(6e3 mpon3BOJHOMN) 6

[lycte Touka K JIeKHUT Ha MPONOJDKEHHH CTOPOHBI AB (puc. 2). Yriel AKL u ACL paBHBI,
MIOCKOJIBKY ONMPAIOTCS HA OIHY AYTY. 3HAUUT, TpeyroibHUK ABC nogo0eH TpeyroybHUKY
LBK, Tak xak yron ABC — oOmmii. bojee TOro, oHM OmmMcaHbl OKOJO OJHON M TOW Ke
okpyxkHocTH. CienoBarenbHo, KoddduuueHt nogodus pasex 1, To ectb TpeyroapHuku LBK
u ABCpaBubl, nodtomy KL=AC=9. 3amerum, uro BK=BC>ABu Ttouka K
JIeHCTBUTENIBHO JISKUT Ha MPOJOKEHUN CTOPOHBI AB.

Ecnmn Touka L nexur Ha mnpopospkeHUMM cropoHbl BC, Tto BL > BC, HO aHaJOTM4YHO
MpeabIIyIeMy ciaydaro nonydaeM BL = AB < BC. 3Ha4uT, 3TOT cily4dail He JJOCTUTaeTCsl.

OTtBer: 4—5, 9.
23

Cojaepixanue KpuTepusi Baaubl
PaccMOTpeHBI BCe BO3MOXKHBIE TEOMETPHUYCCKHE KOH(PHUTYpAIlMd W IIONYYeH 3
IPaBHJIBHBIA OTBET
PaccmoTpena xotst ObI 0Ha BO3MOKHAsT KOH(MHUTYPAIHsi, B KOTOPOH IOIy4eHO 9

IMMPAaBUJIbHOC 3HAYCHHNC MCKOMOM BEJTMYMHBI

PaccmoTtpena xorst ObI O7Ha BO3MOXHAS TCOMETpHYCCKas KOHQUTYparys, B
KOTOpPOH TIOMy9YEeHO 3HAUCHWE WCKOMOW BeNMYMHBI, HENpaBWIbHOE W3-3a| |
apudMeTHIecKOi OmmOKH

Pemenne ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NIEPCUNCIICHHBIX BBIIIC 0

Maxcumanvroii 6an 3

Haiinute Bce 3Ha4eHUS a, IPU KAXKJIOM U3 KOTOPBIX YpaBHEHUE
5

x+1
Ha poMexyTke (—1 ; + c0) umeeT Ooliee IByX KOpPHEH.

-3l =ax+a-2

Paccmotpum dpynkumn  f(x) =ax+a—-2u g(x)= ‘Ll -3 ’ Uccnenyem ypaBHeHue
X+

f(x) = g(x) Ha mpomexyTtke (—1 ; + ).
[Ipu a < 0Bce 3HaueHus QyHkumuu f(x)Ha mpomexyTke (—1; +00) OTpUIATENbHBI, a BCE

3HaueHus! QYHKIMK g (X) — HEOTpHUIIATENIbHBI, T03TOMY 1pH a < 0 ypaBHeHue f(x) = g(x) He
HMMEeT pelIeHni Ha MpoMexyTke (—1 ; + o).
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Maremaruxka. 11 knacc. Bapuant 5-7(6e3 mpou3BOHOMN) 7

[pu a > 0 pynkuus f(x) Bo3pacraer. DyHkus g(x) yObIBaeT Ha MPOMEKYTKE (— I; %}
2
MO3TOMY ypaBHEeHHUe f(x) = g(x) umeeT He OoJiee OTHOTO PEHICHUs Ha MPOMEXyTKe | —1 ; 30
2 2
npu4éM perieHre OyeT CylecTBOBAaTh TOTa U TOJILKO TOr/a, Korga f (5) > g(g} OTKy/1a

5
TIOJIY4aeM J - 3 2>0,Toectba > 3

5
x+1
OTO ypaBHEHUE CBOJUTCSA K YPAaBHEHUIO dX 2y (2a—5)x+a =0. bygem cuuratsb, uro a > 0,
MIOCKOJIBKY cityyail a < 0 6b11 paECMOTpeH panee. JUCKpUMUHAHT KBaI[paTHOF(S) ypaBHEHHUS

Ha mpomexyTke (% ;+ ooj ypaBHeHue [(x) = g(x) mpuHUMaeT BUI ax+a—2 =3 —

D =25-20a, nostomy npu a > 2 9TO ypaBHEHHE HE MMEET KOpHEH; Mpu a = 2 ypaBHEHHUE

N N 5
HUMECT €IUHCTBCHHBIN KOPCHb, PaBHBIN 1; Inpu O<acx< Z YPaBHCHHUEC UMECT JIBa KOPHS.

5 .
Ecnu ypaBHeHue umeer 1Ba KOpHA XM Xp, To ecTb 0 <a < 7 TO OOJIBIIMK KOPEHBb

_5-2a++D L 5-2a
2a 2a

X >1> %, MI03TOMY OH IIPHHAIJIEKHUT MIPOMEKYTKY (% ; + ooj.

. 2
Menbpmmii KOpPCHb X | IPUHAAIICIKUT IIPOMCIKYTKY (g , +00 | TOrZa U TOJBKO TOIr'Za, Korga

2
a(xl—gj(xz—%J:a(gj +(2a—5)-§+a:#>o,mecna>g.

Taxum oOpa3oM, ypaBHEHUE

! — 3| = ax + a — 2 uMeeT cneaymlee KOIMIeCTBO KOpHEH
X+
Ha ipoMexyTKe (—1 ; + oo):
o HET KOopHei npu a < 0;
6 5
e o1tiH KopeHb pu 0 < a < g unpu a > Z;

e JIBA KOPpHA IIpU d = gﬂnpn a= %,

TPU KOPHS 1T I/Ig<a<i
p P p 5 s

OTBeT:g <a<—
5 4
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Maremaruka. 11 kimacc. Bapuant 5-7(6e3 mpon3BOJHOMN) 8
CoaepxxaHue KpUTEpPHs Bbanabl

OO0O0CHOBAHHO TOJYYEH MPABMIBHBIA OTBET 4

C [OMOIIBIO BEpHOIO pacCyKACHUS MOJIY4eHO MHOXKECTBO 3HAa4YeHUil a, 3

OTJIMYAromieecsa OT KCKOMOTI'O KOHCYHBIM YHCJIOM TOYCK

C 1oMoIibIo BEPHOT'O paCCyXJACHHS IOJYUCHBI BCC I'PaHUYIHBIC TOYKH HCKOMOTO )
MHOKECTBa 3HAYCHUH a

BepHno mnonyuena XoTsi Obl OfHAa TpaHWYHAs TOYKA HMCKOMOTO MHOKECTBA 1
3HAYCHUH a

PenreHrie He COOTBETCTBYET HU OJIHOMY U3 KPUTEPUEB, IEPEYUCIICHHBIX BBIIIC 0
Maxcumanvhviil 6ann 4

3a HOBOTOIHHUM CTOJIOM JETH eldu OyTepOpoJbl M KOH(ETHI, MpUYEeM KaxIbIid
YTO—-TO €JI, © MOXET OBbITh TaK, 4TO KTO-TO €1 M TO, W Jpyroe. M3BecTHO, 4TO

MaJbUMKOB, €BIIUX OyTepOpojbl, ObLIO HE Oojee, yem EOT oOmiero uwmcna

. 2
JieTe, eBmmx OyTepOpo/ibl, a MaJbUMKOB, €BIINX KOH(ETHI, ObLTO HE Oosee r oT

00I1Iero Yucia aeTei, eBIIMX KOH(ETHI.

a) Moruio 1 3a cTojI0M OBITh 13 MabYMKOB, €CITH TOTOJHUTEIHFHO U3BECTHO, UTO
BCETO 3a CTOJIOM OBLI0 25 nmereit?

0) Kakoe nHamOosblee KOJIMYECTBO MAaJbUMKOB MOTJIO OBITH 3a CTOJIOM, €CIIH
JIOTTOTHUTEIBLHO U3BECTHO, YTO BCETO 3a CTOJIOM OBLIO 25 merei?

B) Kakylo HamMEHBIIYIO JOJI0 MOTJIHM COCTaBJIATH JEBOYKH OT OOIIEro 4mcia
Jereii 0e3 JOIMOJIHUTEILHOTO YCIOBHUS IIYHKTOB d U 67

a) Ecnm 3a cTosmoM ObII0 5 MaJIbUMKOB, EBIINX TOJIBKO OyTepOpOIBI, 8 MaIbUMKOB, EBIIUX
TOJIBKO KOH(METHI, U 12 1eBOYeK, Kaxast U3 KOTOPBIX €Jla U TO, ¥ IPYTOe, TO YCIIOBHE 3aa4H
BBINOJIHEHO. 3HAYUT, B Ipymme u3 25 nerei Morio ObITh 13 ManbYuKoB.
0) [Ipennosoxkum, 4To MajabuukoB Obuto 14 mnm Oonbiie. Torma neBouek Obuto 11 wim
m
MeHble. I[TycTh 4ncino MaabyuKoB, eBIIUX OyTepOpobl, paBHO m1;. Torna 4yucnio —111 He
my +

Oouiblie, YeM JI0JIsl MallbuUKOB, €BIIMX OyTepOpOIBI Cpear BCEX JETel, eBIIMX OyTepOpoIbL,

mo_ 2 <5 II
5 U, ciaenoBaTensHo, my < 5. Ilycts

a 9TO YKCIIO He OoJibllIe, YeM —, OTKyJa ———— <
16 m+11 1

mp

2
My — YUCIO0 MAJBbYUKOB, CBIINX KOH(ETH. AHAIOTHYHO, < 3 OTKYyZa, YYUTbIBA,

my + 11 B
YTO My YUCIIO LEJI0e, HAXOMUM: m, < 7.Ho Toraa oblee 9uciio MalbuuKOB, €BUIMX XOTh YTO-

TO, He Oosbie, yeM 5 + 7 = 12. CnengoBatenbHo, 10 KpaliHed Mepe, 2 MalbyhKa HAYEeTro He
€11, a 3TO NMPOTUBOPEUUT YCIOBHIO.

B mpeapinymem myHKTe OBUIO MOKa3aHO, YTO B Tpymne w3 20 yyamumxcs Morjio Obite 13
MaJIbYMKOB. 3HAYHUT, HANOOJbIIEE KOJMYECTBO MATbYMKOB B Tpymme — 13.
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Maremaruxka. 11 knacc. Bapuant 5-7(6e3 mpou3BOHOMN) 9
B) [Ipeamnonaoxum, 4To HEKOTOPBIA MAIBYHMK €1 U KOH(pEThI, U OyTepOpoabl. Ecinu Okl BMecTO
Hero ObIIO J1Ba MaJIbYMKa, OJUH M3 KOTOPBIX €J1 TOJBKO KOH(ETHI, a APYroil — TOJBKO
OyTepOpoabl, TO JOJSI MATBYMKOB, €BIIUX KOH(ETHI U J0JIS MATbYUKOB, €BIIMX OyTepOpOIBL,
OCTaJIMCh OBl MPEKHUMH, a 00MIast OIS JeBOYCK cTana Obl MEHbINE. 3HAYUT, JUIsl OLUCHKH
HaVMEHBIIEH JIOJIM JCBOYEK MOXKHO CUYHMTaTh, YTO KAXKIBIH MalbUMK €JI WIH TOJBKO
KOH(ETBI, T TOIBKO OyTepOpO/IBI.

ITycTs, kKak mpexse, 7 | MaIbYUKOB eu OyTepOPOABL, 711y MATEIUKOB €11 KOH(ETHI, H BCETO
o610 d neBodyek. OIEHUM JIONI0 JEBOYEK. byaeM cuuTarh, 4TO KaXKaas JIeBOYKA ella U

KOH(ETHI, 1 OyTepOpPOAbI, TIOCKOJIBKY MX JTIOJII B TPYHIIE OT ATOTO HE W3MEHHUTCS, a JOJS
Cpeau eBIINX KOH(EThI U J0JIs Cpeu eBIIUX OyTepOpobl HE CTaHYT MEHBIIIE.

Ilo yCHOBI/IIOA 5 L< 2,3Ha‘IHT,ﬂ< > ) _z.
my +d 16 my+d 5 d 11" d 3
my+my _ 37
Torma T < E’ MO3TOMY JOJIsl IE€BOYEK paBHA
d _ 1 S 1 _2
my +my +d %4‘1_3—;-}1 70

OcTanock NoKa3aTh, 4TO Takas JI0JII AeBOUYEK JeHCTBUTEIBHO Moria ObiTh. Hanpumep, eciu
u3 70 gereit 15 MambuMKOB €M TOJNBKO OyTepOpobl, 22 MaJbuUKa €1 TOJbBKO KOH(ETHI, U
eme ObuT0 33 JEBOYKH, KaKAas M3 KOTOPBIX €lla W TO, M JAPYroe, TO YCJIOBHE 3alayd

BBITIOJIHEHO, a J0JIsI I€BOYCK B TOYHOCTH paBHA 7—0

33
OtBeT: a) ma; 6) 13;8) —.
) ) ) 0

Cojep:xaHue KpuTEepus Banabl
Bepno nosryueHsl Bce IepeurcieHHbIe (CM. KpuTepuid Ha 1 6aun) pe3yabTaThl 4
BepHo monryueHs! TpH U3 MepeYrcIeHHBIX (CM. KpuTepuil Ha 1 6a) pe3yibTaToB 3
BepHo nosry4yeHs! 1Ba U3 IePEeYHCICHHBIX (CM. KpuTepHii Ha 1 0ajut) pe3ynbTaTtoB 2

BepHo moiryueH o1H 13 CIEIYIOMINUX PE3yIbTaTOB:
— HMCKOMas OILICHKA B II. ¢,

— MpUMep B II. @, 00ECNEeUNBAIONIUI TOYHOCTD MPE/IbITYIIEH OICHKY; 1
— HCKOMas OIleHKA B II. 0]

— TpUMep B I1. 6, 00ECTICYNBAIONTIIA TOYHOCTD TPEIBITYIICH ONCHKH
Pemenne He COOTBETCTBYET HM OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0

Maxcumanvroii 6an 4
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Maremaruka. 11 kimacc. Bapuant 6-8( 6e3 MPON3BOHON) 1

Kpurtepun ouennBanus 3a1aHmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemnre ypaBHeHue cos2x + 3sin’x = 1,25.

. 5w
0) Haiinure Bce KOpHU ATOTO YPaBHEHHUS, IPUHAIICIKAIINE OTPE3KY [n ; 7}

Pemenne.
a) 3amuilneM ypaBHEHUE B BUJE:

1 — 2sin®x + 3sinx = 1,25; sin’x = %

1
3Ha4uT, sinx = + 5 OTKyJIa X = 6 +7tk kelZ.

. .. 5w
6) C OMOIIIBIO eIMHUYHON OKPYKHOCTH OTOSPEM KOPHH, TIPUHAUICKAIIHE OTPE3KY [n; 7}

Jn 1ln 13m0
[Momyunm uncia: —; R

6 6

3ameuanue. OTOOp KOpHEH MOMXKET OBITh OOOCHOBAaH M JIIOOBIM JPYTUM CHOCOOOM: C
MTOMOILBIO rpa(bnxa pelleHus IBOMHBIX HEPABEHCTB U T.I1.

OtBeTt: a) * +7tk k € Z;0) 7—7[ &)13_7:
6 6 6 -
Coz[epmaﬂne KPUTepUs Banabl
OO00CHOBaHHO TMOJYYEHBI BEPHBIEC OTBETHI B 000MX MyHKTaX 2
OO60CHOBaHHO TMOJYYEH BEpHBIH OTBET B IIYHKTE ¢ WIU B yHKTE O 1
Perienue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ann 2
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B npaBunbHOil ueThipéxyronbHoil npusme ABCDA|B;CiD;cTopoHbl OCHOBaHMs Copep:kanue KpuTepus bauibl
paBHBI 1, a OokoBeIe pébpa paBHBI 3. Ha pebpe A4, oTMmedeHa Touka E Tak, 4To OO60CHOBAHHO IMOJYYCH BEPHBIN OTBET 2
AE : EAy =2 : 1. Haiinute yron mexay minockoctsimu ABC u BED . PerieHne conepsKUT 0OGOCHOBAHHBIN TIEPEXO] K IUIAHUMETPUYECKON 3a1aue, HO
MOJTyYeH HEBEPHBII OTBET UITH PEIICHHUE HE 3aKOHUYEHO, 1

[Ipamas Dy E nepecekaer npsamyto 4D B Touke K. Ilnockoctu ABC u BE D nepecekaroTcs 110

o WJIY TIPU TIPaBHIIBHOM OTBETE PEIICHHE H TATOYH HOBaH:
npsimoit KB. Pn pH [IPaBUIBHOM OTBETE PELIEHNE HEAOCTATOYHO 0OOCHOBAHO 5
€IICHNE HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IEPEUNCIICHHBIX BBIIIE
W3 touku E omyctum meprneHaukyisip EH Ha npsmyto KB, torma orpe3ok AH (mpoexius Y JUTOMY PHUTCPHCE, TICP —
Maxkcumanvrwvii 6ann 2

EH) nepnennukyisiper npsmoid KB. Yron AHE sBnsercst TMHEHHBIM yIJIOM JIBYTPAaHHOTO
yrina, oopasoBaHHoro miaockoctsiMu ABC u BE Dy. [lockonbky AE : EA; =2 : 1, momy4aem:

244 Pewmre cucTeMy HEPaBEHCTB

AEzTI=2; EA = A4 —AE=1. R

T x4 =
W3 nogobus tpeyronsuukos 4D E n AKE Haxoaum: -2

x+4
AK = _;j - AD, = 2. 10g0,25(x—2)2(—4 j <L

1
B mpsimoyrosnbHOoM  TpeyrosibHuke AKBc  mpsameiM - yrmom A1 AB =1, AK=2;

Pemenmne.
BK = \/AB2 +AK2 = \/g, OTKYJla BbICOTA

1. Pemnm niepBoe HepaBeHCTBO cucTeMmbl. Crenaem 3ameny y =27,

AK-AB 245 s
A= =5 S—7 _80-4? 42— 5y y(y—z) 0<y<,
— 25 T >5; Te >0; T >0 4
W3 npsimoyronbHOro TpeyroiabHuka AHE ¢ psIMBIM YIJIOM A TOJTy4yaeMm: 1- 16” - o I y>l6.
tngHEzA—Ezﬁ. 0<r¥<?>
y AH D, Torna B " 4 ,0TKyJa HaxoJUM pEIICHHE MIEPBOr0 HEPABEHCTBA CHCTEMBL: X < —4;
: 27> 16,
PR
zl. ,}; i x>2 - log,5.
—\C 2. Peminum BTOpOE HEPABEHCTBO CHCTEMBI. PaccMOTpuM fBa citydasi.
i IlepBslii cityuaii: 0, 25(x — 2)2 > 1L
: x+4 x+4 \[ 2 -5)2
| x+4) o) 2oses0, [ x-5)20,
AN 10g0,25(x2)2( ) j£1,0< <0,25(x—-2)% (x+4>0; {x>_4,
K N
\ oTtkyna HaxoguMm: —4 <x<0; x>5. VYuureBas ycinoue 0,25(x— 2)2 > 1, mnosydaem:
H \ -4 <x<0;x>5.
B C

2
Bropoii ciyuaii: 0 < 0, 25(x - 2) <1

x+4 x+4
10g0,25(x—2)2(—4 j <1

YuuteiBas ycnosue 0 < 0, 25(x — 2)2 < 1, momyuaem: 0 < x <2;2 <x < 4.

Otger: arctg+/5.

>0,25(x—2)% x(x—5)< 0,0 <x < 5.

Pemenne BTOPOI'0 HepaBeHCTBa I/ICXO]]HOﬁ CHUCTCMBI.
4 <x<0;0<x<2;2<x<4;x>5.
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3. Tlockonbky — 1 <2 — log,5 < 0, mosnyyaem perieHne UCXOHOM CUCTEMbI HEPABEHCTB!
2-1og,5<x<0;0<x<2;2<x<4x25.
OTtBert: [2 — log,5; 0); (05 2);(2; 4);[5; +0)

Conep:xaHue KPUTEpUs Bbanabl

Maremaruka. 11 kimacc. Bapuant 6-8( 6e3 MPON3BOHON) 5

B tpeyronbauke ABC uzBecTHbl cTOpoHbl: AB =14, BC=18, AC=20.

Oxpy»KHOCTb, Ipoxonsdias uepe3 Touku Au C, nepecexaer mnpsmble BAu BC
COOTBETCTBEHHO B TOYKax K M L, OTIMYHBIX OT BEPLIUH TpeyroiabHUKa. OTpe3ok
KL xacaercss OKpYXHOCTH, BIHCAaHHOW B TpeyronbHUK ABC. Haiinute nnunHy
oTpeska KL.

OOGOCHOBaHHO IOJY4YEeH BEPHBIH OTBET 3

OO0OCHOBAHHO TMOJIY4YC€HbI BEpHbICE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI 2
HEPABEHCTB

OO00CHOBaHHO NOJTy4YCH BCpHLIﬁ OTBET B OJHOM HCPABCHCTBC CUCTCMbI 1
HCEPaBCHCTB

Pemrenue ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUEB, ICPCUNCIICHHBIX BLIIIC 0

O6e Toukn K 1 L HE MOTYT JIe)KaTh BHE TPEYTOJIFHHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K
KL He MOXeT KacaTbCsl BIUCAHHON OKPY>KHOCTH. 3HA4WT, IO KpaHEH Mepe OJHa M3 3THX
TOUEK JISKUT Ha CTOPOHE TPEYTOJIbHUKA.

B

L
K

Maxcumanvhviil 6ann 3
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Puc. 1
[Mycte 00e Toukm Ku L nexxar Ha cTropoHax TpeyroiabHuKa (puc. 1). UeThlpéxyroabHUK
AKLC — BIIHMCaHHBIN, CIEA0BATEILHO,
£ KAC =180°—- ZKLC = ZBLK.
3HaunT, TpeyronbHuk ABC momoben TpeyronbHuky LBK, Tak kak yron ABC — oOmwmid.
[TycTs K03 durrenT noxodust paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHUBOIIOJIOKHBIX CTOPOH ONUCAHHOIO YeThIpEXyronbHuKa AKLC paBHBIL:

AK+LC=KL+AC; AB(1 -k)+BC(1 —k)=AC(1 +k); k= M
AC+ AB + BC
14+18-20 3
HO}ICTaBJ'[HSI HN3BECCTHHBIC 3HAYCHUA CTOpOH, HaxX0ouM k = = —,
3 60 14+18+20 13
CnenoBarensho, KL = —AC = —.
13 13
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Puc. 2

Ilycts TOuka K JIeXKUT Ha HPONOJDKEHMM CTOPOHBI AB (puc. 2). Yrisl AKL u ACL paBHbl,
MOCKOJIBKY OMHUPAIOTCS HA OJHY JAYTYy. 3HAUUT, TpeyroibHUK ABC mogo0eH TPEeyrobHUKY
LBK, tak kak yron ABC — oOmwuii. bonee Toro, oHU OmMMCaHbl OKOJIO OJHOW U TOH Ke
okpyxxHOCcTH. ClienoBarebHo, KO3 (HUIUEHT MOJ00Hs paBeH 1, TO ecTh TpeyroabHukn LBK
u ABCpaBubl,, nosromy KL=AC=20. 3amerum, uro BK=BC>ABu Ttouka K
JIEHCTBUTEIIBHO JIEKUT Ha IPOIOJKEHUHN CTOPOHBI AB.

Ecimm Touka L nmexutr Ha mnpomomkeHun croponbl BC, Tto BL > BC, HO aHaAIOTUYHO
MpebIIyIeMy ciaydaro noinydaeM BL = AB < BC. 3Ha4uT, 3TOT ciiy4yail He JOCTUTaeTCsl.

OTtBerT: ﬂ, 20.
13

Cojaeprxanue KpuTepusi Bausl
PaccMoTpeHBI BCe BO3MOKHBIE T€OMETPHUIECKHEC KOHQUTYPAIMH W IONy4YeH 3
IIPABWJIBHBINA OTBET
PaccmoTpena xoTsi Obl OJJHa BO3MOXHAasi KOH(QHUTYpalusi, B KOTOPOW MOTYYEHO 2

IIPaBUIIbHOC 3HAUYCHHNEC HCKOMOM BEJINYHHBI

PaccmoTtpena xoTsi Obl OfHa BO3MOXKHAasi TreoMeTpuyeckas KOoH(urypamus, B
KOTOpOM TIIOJIy4eHO 3HAaYeHHWE WCKOMOW BEJIHMYHMHBI, HENpaBWIbHOE W3-33| 1
apu(METHICCKOM OMUOKH

Pemenue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NICPCUNCIICHHBIX BBIIIC 0

Maxcumanvroii 6an 3

HaiinnTe Bce 3HAUCHUS @, TIPH KAKIOM N3 KOTOPHIX ypaBHCHHE
5
-3
x—1
Ha ipoMekyTKe (1 ; + oo) mMeeT Oosee TBYX KOpHEH.

=ax—(a+2)
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5
Paccmotpum  dyskmmn  f(x) =ax—a—-2u g(x) = 1 3 ‘ Uccnenyem ypaBHeHue
x—
f(x) = g(x) Ha mpomexyTke (1 ; + o0).
Ilpn a < 0Bce 3HaueHns ¢yHKIMN f(x)Ha TpoMmexyTke (1; +00) OTpUIATETIBHEL, a BCE
3Ha4eHUs! QYHKIUH g(X) — HEOTpUIATENbHBI, TodTOMY IpH a < 0 ypaBHeHHE f(x) = g(x) He
HUMeeT pelieHnid Ha mpomexyTke (1 ; + o).

IMpun a > 0 pyskmus  f(x) Bo3pactaer. DyHKIms g(x) yOBIBaeT Ha IPOMEKYTKE (1 ; %},
8
Mo3TOMYy ypaBHeHHe f(x) = g(x)mMeeT He OoJiee OJIHOTO pEIIeHUs] Ha MPOMEXyTKe | 1 ; 30

i 8 8
npu4éM perieHne OyAeT CyIecTBOBaTh TOrJa U TOJIBKO TOrja, Korga f (Ej > g(gj, OTKyZa

8
nonyqaeMa-g—a—ZZO,ToeCTLaZ —.

5
x—1
OTO ypaBHEHHE CBOJUTCS K YPaBHEHUIO ax? - (2a+5)x+a+10=0. Bynem cuurarp, 4TO
a >0, nockosbky ciydail a < 0 0bL1 paccg/[OTpeH panee. JIUCKPUMUHAHT KBaJpaTHOIO

Ha npomexytke (% ; + ooj ypaBHeHHE f(¥) = g(¥) mpuHUMaeT BUA ax—a—2 =3 —

N 5
ypaBHeHust D = 25 —20a, nostomy npu a > 1 9TO ypaBHEHHUE HE MUMeeT KOpHEeH; mpu a = 2

N . 5
ypaBHEHHME MUMEET €IMHCTBEHHBbII KOpeHb, paBHbIN 2; npu 0 < a < 1 YpaBHEHHUE MMEET J1Ba
KOpHS.
5 .
Ecnn ypaBHeHHe MMeeT ABa KOpHS X;H Xp, TOo ecThb 0 <a < —, TO OOmbIIMHA KOpPCHb
4

_2a+5++D L 2a+5
2a 2a

X 4> % MOTOMY OH NPHUHAMIEKHT IPOMEKYTKY (g, +oo).

o 8
Menbmmit KOPCHDb X | IPUHAMJICIKUT IIPOMEIKYTKY (E , +00 | TOrZla M TOJIBKO TOr'Zla, Koraa

2
a(xl—gj(xz—%jza(gj —(2a+5)-§+(a+10):25a%9_30>0,mecn,a> g

Taxum 00pazom, ypaBHEHHUE

[ 3 ‘ = ax — a — 2 UMeeT CIeayIolIee KOJTUIECTBO KOPHEH

Ha nipomexyTke (1 ; + o0):
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« HET KopHel npu a < 0;

6 5
o oauH KopeHnb npu 0 < a < gI/I mpu a > Z;

o JIBA KOPHSI 1P a = %H npu a = %

6 5
o TP KOPHA IIPH — < @ < —.
5 4
6 5
OtBeT: — <a < —.
5 4
Copep:kaHue KpuTepust Banabl
OO00CHOBAHHO TTOTYYEH MPABWIBHBIA OTBET 4
C [OMOIIBIO BEPHOIO PacCy’KAEHUs MOJIy4EHO MHOXKECTBO 3HA4YeHUH a, 3

OTJINYArOIICECA OT UCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUYCHBI BCEC I'PAHUYHBIC TOYKH MCKOMOTO )
MHOY»ECTBA 3HAUYCHUHN a

BepHno monyuyena XxoTsi Obl OfHA TpaHWYHAs TOYKAa KMCKOMOTO MHOKECTBA 1
3HAYCHUH ¢

Pemenne He COOTBETCTBYET HM OMHOMY M3 KPUTEPHUEB, NIEPCUNCIICHHBIX BBIIIEC 0

Maxcumanvroi 6an 4

VY KaxI0oro y4eHuWKa B KJIACCE JIOMa JKHBET KOIIKAa MM co0aka, a y HEKOTOPHIX,
BO3MOYKHO, — 1 KOIIIKa, U cobaka. MI3BeCTHO, UTO MaIbYMKOB, MMEIOIINX cO0aK, He

1
Ooiee 7 OT OOIIEro YMCiIa YUSHUKOB, UMEIONIUX CO0AK, a MaJbUuUKOB, UMEIOIINUX

5
KOIICK, HE Oonee ﬁ oT O6H.IC]"O qurciia Y4€HUKOB, UMCIOIIIUX KOIICK.

a) Mosker i1 ObITh B Kjacce 11 ManbuuKOB, €CAM JTOMOJHUTEIBHO M3BECTHO, YTO
Bcero B kiacce 21 ydeHuk?

0) Kakoe HaumOomblliee KOJIMYECTBO MaJbUHMKOB MOXET OBITh B KJIacce, eCln
JIOIIOJIHUTEJIBHO U3BECTHO, UTO BCETO B Kiacce 21 yueHuk?

B) Kakylo HaMMeHBIIyI0 JOJII0 MOIJIM COCTaBIATH J€BOYKH OT OOILEro 4mucia
YUYCHHKOB 0€3 HOIMOJHUTEILHOTO YCIOBHUS IIYHKTOB a U 67

a) Eciu B kmacce 3 Manp4mka, y KOTOPBIX TOJBKO cO0aKa, 8 MalbYMKOB, Y KOTOPBIX TOJIBKO
Kolka, ¥ 10 eBoYeK, y KaXJI0H M3 KOTOPBIX JKHBET U COOAKa, M KOIIKA, TO YCIIOBHE 3aa4n
BBINOJHEHO. 3HAYUT, |11 MaTbYNKOB MOXKET OBITh.
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0) [Ipenmonoxxum, 4ToO MATBYUKOB He MeHee, ueM 12. Toraa aeBovek 9 win mensbie. [1ycth
YHCJI0O MAabUYMKOB, MMEIOIIUX CcOo0aKy, paBHO m. Torga I0is UX CPEAU BCEX YUCHUKOB,
m; 1 my 1
———, u He Oonbine, ueM —. [Tonyyaem: ——— < —,
my + 9 4 my + 9 4
otkyna mj; < 3. Ecium ManbuMKoOB, HMEIONIUX KOILIKY 715, TO MOJy4aeM aHaJOTM4HOe

HUMEIOIINX CODaKy, HE MEHBIIIE, YeM

m 5
——2 _ < OTKyaa, YYHTHIBAs, YTO my — 1EeJI0e, MOIydaeM, 4To my < 7.
my+9 11
[Tonmywaercsi, 4To BCero Majib4MKOB, UMEIOLIMX MM KOLIKY WM cobaky He Oosee, yeM
3+ 7 =10. A Bcero MaibuuKOB He MeHbIIE 12. 3HAUUT, B KJ1acce eCTh MAJIbUUKH, Y KOTOPBIX
HET HU KOIIKH, HU COOaKH. DTO NPOTUBOPEUHT YCIOBUIO.

B mpenpiaynieM myHKTe OBUTIO TIOKa3aHO, YTO B Kiacce W3 21 ydeHHKa MOXeT ObITh 11
MaJbYMKOB. 3HAYUT, HAMOOJIbIIIEE KOTUYECTBO MAILYUKOB — 11.

B) [Ipeamnosnokum, 4To0 HEKOTOPBIM MaJbYMK MMEET M KOIIKY, U cobaky. Eciu Obl BMecTO
HEro B KJlacce OBUIO JiBa MajbuhKa, OJIMH M3 KOTOPBIX UMEET TOJILKO co0aKy, a JApyroi —
TOJIBKO KOIIKY, TO JIOJH MAJILYMKOB C cOOAKaMH W MAallbuUKOB C KOINKAaMH OCTaJHCh ObI
MIPEKHUMH, a 00Iasi A0Jsl JeBOYEK CTana Obl MEHbIIE. 3HAUUT, JAJIST OICHKH HAaUMEHbBIICH
JIOJIM JIEBOYEK B KJIACCE€ MOXKHO CUUTATh, YTO KAKABIH MAIYMK UMEET TOJILKO COOaKy WU
TOJIBKO KOIIKY.

Ilycts B Ki1acce m | MJIBYMKOB, UMEIOLIUX CO0aKy, 7, MaJbYMKOB, UMEIOLIUX KOILIKY, U d
neBouek. OIeHUM JIOJI0 IEBOYEK B Kjacce. bynem cuuTtaTh, 4TO y KaKI0H IEBOYKU €CTh U
co0aka, ¥ KOIIIKa, TTOCKOJIbKY UX JIOJISl OT ATOr0 HE U3MEHUTCS, a JIOJIS JICBOUEK C co0aKaMu 1
JIOJIS1 AEBOYEK C KOIIKAMH HE YMEHBIIATCA.

! < l, " < i, 3HAYUT, M < l, " < i Torna mtm < Z,
m+d 4 my+d d 3 d 6
IO3TOMY J0JIs1 IEBOYEK B KJIACCE:

d 1 1

:m1+m2 27 e
my+my+d T+1 g+1 13

HEPaBEHCTBO

ITo ycnosuro

. 6 .
Ocrainoch MPUBECTHU TMPUMEP, IMOKA3bIBAIOIINKU, YTO JOJIA ICBOYCK E JCUCTBUTCIBHO

BO3MOKHA. Hampumep, eciii KJIacc COCTOUT M3 2 MalbYMKOB, MMEIOMNX TONBKO cobaky, 5
MaJIBYMKOB, UIMCIOIIMX TOJIEKO KOIIKY M 6 JIEBOUYCK, KKIas U3 KOTOPBIX JIEPKUT U COOaKy |
KOILIKY, TO YCJIOBHUE 33aJ]a4H BBITIOJIHEHO, a JI0JIs IEBOYEK paBHA 3

OTget: a) 1a; 6) 11; B) %
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CopaepxxaHnue KpUTepHsi Baxabl

Bepno nosryueHsl Bce epeyrcieHHble (cM. KpuTepuid Ha 1 6aun) pe3yabTaThl 4

BepHo noiryyeHsl TpU U3 epeYrCIeHHBIX (CM. KpuTepuil Ha 1 0ar) pe3ysibTaToB 3

BepHo mosryueHs! /iBa U3 MEPEUNCIICHHBIX (CM. KpUTepHii Ha | 6ar) pe3ynbpTaToB 2

BepHo mosryueH oiH 13 CIEeIyIOMNX Pe3yIbTaTOB:

— HCKOMas OIIeHKA B 1. &;

— IpUMep B II. a4, 00eCTICYNBAIOLINIA TOYHOCTD IPEABIIYIIEH OLEHKH; 1

— HCKOMas OLICHKa B II. 0;

— TpUMep B I1. 6, 00ECTICYNBAIONINIA TOYHOCTh TPEBITYIICH OICHKH

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUHNCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ain 4
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