Martemaruka 11 kmacc Bapuant 1-3¢e3 norapudmos) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BEéPHYTHIM 0TBETOM

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

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

Pemenue.
a) 3anuuieM ypaBHEHHE B BHJIE:

. . 1
c0s2x — sin’x — cos>x = -0,25; sin’x = s
. 1
3HauuT, sinx = + 5 OTKyJa X = 6 +1tk ke Z.

. .. 5w
6) C MOMOIIIBI0 eIMHUYHON 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 CIOCOOOM: C
MOMOIIBIO0 rpauKa, PpelIeHNs IBOMHBIX HEPABEHCTB U T.I1.

Otser: a) +% 41k, k e Z: 6) -~ 1% 137
6 6 6 6
Conepixanne KpuTepus Banasr
OO0CHOBaHHO TTOJTyYEHB! BEPHBIE OTBETH B 000MX ITyHKTaX 2
OOGOCHOBAHHO IOJIyYEH BEPHbIH OTBET B MyHKTE d WK B IIyHKTE O 1
PemieHne He COOTBETCTBYET HU OJIHOMY M3 KPHUTEpPHEB, IIEPEUUCIICHHBIX BbILIC 0
Maxcumanvnuiii 6ann 2
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Marematuka 11 knace Bapuant 1-3(6e3 norapudmos) 2

B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe péOpa 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 npamyto AD B touke K. Ilnockoctu ABC u BE D; nepecekarorcs
110 npsimot KB.

W3 touku E omyctum meprneHaukyisp EH Ha npsmyto KB, Torna orpe3ok AH (mpoexius
EH) nepnenguxyisiper npsamoil KB. Yron AHE sBnsercs: TUHEHHBIM yIJIOM JBYI'PAaHHOTO
yria, 00pa3oBaHHOrO miIockoctamu ABC u BE D;.

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

244

AE = =2, Ed =Ad —AE=3.

W3 nonobus TpeyroabHukoB 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? =

, OTKyJ1a BBICOTa

AK-AB 2413
BK 13
W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ MpsIMBbIM YTIJIOM A NOJTy4YaeMm:

AE
tg 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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Maremaruka 11 knace Bapuant 1-3( 6e3 norapiudmoB) 3

CoaeprxaHue KpuTepusi Baaasl
OO0OCHOBaHHO TOJYYECH BEPHBIH OTBET 2
Pemenue conmeputT 0O0OCHOBAHHBIM Mepexo] K IUIAHUMETPUYECKOW 3amade, HO
TIOJTyYeH HEBEPHBII OTBET WIIM PEHICHUE HE 3aKOHYEHO, 1
WJIN IPU TPABUIBHOM OTBETE PELIeHNE HEAOCTaATOYHO 0OOCHOBAHO
Penienue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BbIIIE 0
Maxcumanvuwviii 6ann 2

Pemmre cucreMy HepaBeHCTB

x—1) +4{x+1 3x+1

(1) eafeen) ()
2 -4 7
x> +37 1
fodf  feedf

Pemmm NEPBOC HEPABCHCTBO CUCTEMBI.

2= 12 +8(x+ 1)2 = Bx+ )3
2% —4x 42+ 8x2 + 16x+8 —9x? —6x— 1 < 0;
X2 +6x+9<0; (x+3)><0; x=-3.
Bropoe HepaBeHCTBO cucCTeMbl MOKHO He pemaTb. lloacraBnss x =-3 BO BTOpOE
HEepaBeHCTBO, noxydaeM: 10 > 2. [Toimydaem BepHOE YHCIOBOE HEPABEHCTBO.

OtBer: —3.

Conep:kaHne KpUTEpHs Banasl
OO0OCHOBAHHO TIOJIYYEH BEPHBII OTBET 3

OOOCHOBaHHO TIOJYYCHBI BEpHBIC OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 5
HEPABEHCTB, HO PEIIEHUE CUCTEMBI OTCYTCTBYET I HEBEPHO

OOOCHOBaHHO TOJyYeH BEPHBI OTBET TOJBKO B OJHOM HEPABEHCTBE CHUCTEMBI |
HEPaBEHCTB, HO PEIICHHE CHCTEMBI OTCYTCTBYET HIIH HEBEPHO

Pemenne He COOTBETCTBYET HM OAHOMY M3 KPUTEPHUEB, IIEPCUNCIICHHBIX BBIIIE 0

Maxcumanvroii 6an 3

B tpeyronsuuke ABC n3BecTHbI cTOpOHBI: AB = 6, BC =8, AC = 9. OKpy’KHOCTb,
npoxosmast yepe3 Toukn A u C, nepecekaeT npsimble B4 1 BC COOTBETCTBEHHO
BTOukax KW L, OTAMYHBIX OT BepIIMH TpeyroibHHka. OTpe3ok KL Kacaercs
OKPY’KHOCTH, BITUCAHHOH B TpeyronbHUK ABC. Halinure nimuny otpeska KL.

O6e Toukn K ¥ L He MOTYT JIe)KaTh BHE TPEYTONBHHUKA, IIOCKOIBKY B 3TOM CIIydae OTPE30K
KL He MOXeT KacaTbCsl BIMCAHHOM OKpPY>KHOCTH. 3HA4WT, IO KpaWHEH Mepe OJHa M3 3THX
TOYEK JIKUT HAa CTOPOHE TPEYTOJIbHUKA.
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Marematuka 11 knacc Bapuant 1-3(6e3 norapudmoB) 4

[Tycts 06e Touku K U L nexar Ha CTOPOHAxX TpeyrojabHuka (puc. 1).
UYersipéxyronpank AKLC — Bnucanubli, cienosarensio, £ KAC = 180° — L KLC = Z BLK.
B

L
K

Puc. 1
3Hauut, TpeyroiabHUK ABC nomobeH TpeyroiabHuky LBK, Tak kak yron ABC — oOmuii.
[Tyctb koaddurent noaodus paseH k, rorna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHBOIIOJIOKHBIX CTOPOH OMUCAHHOTO YeThIpéXyroybHuka AKLC paBHBbI:

AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= M.
AC+AB + BC
6+8-9
HOZ[CTaBJ'UISI HU3BECTHBIC 3HAUYCHHSA CTOPOH, HAXOAUM k = = — CJ‘IeL[OBaTeJ'IBHO,
s 45 6+8+9 23
KL =—AC=—.
23 23

Puc. 2

[Mycth Touka K neXHUT Ha TPOJNOIDKEHHH CTOPOHBI AB (puc. 2). Yrast AKL u ACL paBHBI,
IIOCKOJIBKY OIMPAIOTCS Ha OJIHY AYTY. 3HAUUT, TpeyroibHUK ABC 1ogo0eH TPeyroyIbHUKY
LBK, tak xak yron ABC — oOmwuii. boiee Toro, oHH OmMMCAaHBI OKOJIIO OJHOM M TOH XKe
okpy>kHOocTH. CrnetoBatesibHO, K03 duuuent nogodbus pasex 1, To ectb TpeyroasHuku LBK
n ABC pasubl, modtomy KL =AC=9. 3amerum, uyto BK=BC>ABwu Ttouka K
JIeHCTBUTEIIBHO JIEKUT Ha NPOJOIKEHUU CTOPOHBI AB.

Ecnmu Touka L nexutr Ha mnpoponkeHun croponbl BC, Tto BL > BC, HO aHaIOTUYHO
IpeabLayleMy ciiydaro noiaydaeM BL = AB < BC. 3Hauur, 3TOT cily4ail He JOCTUIAeTCsl.
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Marematuka 11 knace Bapuant 1-3( 6e3 norapumon)

OTtBer: ﬂ, 9.
23

Coneprxanue KpuTepusi Banusl

PaccMOTpeHBI Bce BO3MOKHBIC T€OMETPHYECKHEC KOHQHUTYpAllMH H IONy4YeH 3

NPaBHJIBHBIA OTBET

PaccmoTpena xoTs Obl O1HA BO3MOKHAs KOH(QHIypaius, B KOTOPOii MONyYeHO|

NPaBHIBHOE 3HAYEHHE HCKOMOW BEITHIHHBI

PaccmoTpena xorst OBl O7Ha BO3MOXHAS TEOMETpHUCCKas KOHQUTYparws, B

KOTOPOH IIOMy4eHO 3HAUCHHWE WCKOMOW BEJNMYMHBI, HENpaBWIbHOE W3-3a] |

apuMeTnIecKor OmMOKH

Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHUEB, IIEPEUNCICHHBIX BBIIIE 0
Maxcumanvnuiii 6ann 3
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Maremaruka 11 knacec Bapuant 1-3( 6e3 norapugmos) 6

Haiinure Bce 3HaYeHMs @, IPU Ka)KJJOM U3 KOTOPBIX YpaBHEHHE
5

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

—3|l=ax+a-2

5
Paccmotpum dpyskumn  f(x) =ax+a—-2u  g(x)= ‘—1 -3 ‘ Uccnenyem ypaBHeHue
X+

f(x) = g(x) Ha mpomexyTtke (—1 ; + ).

Ilpn a < 0 Bce 3HaueHUsT QYHKOIMH f(X) HA TMPOMEXYyTKE (—1; 4+ 00) OTpHUIIATENBHEI, a BCE
3Ha4eHUs! QYHKIUH g(X) — HEOTpUIATENbHBI, TodTOMY IpH a < 0 ypaBHeHHE f(x) = g(x) He
HMMEeT pelIeHni Ha MpoMexyTke (—1 ; + o).

2
[pu a > 0 pynknus f(x) Bozpactaer. DyHKius g(x) yObIBaeT Ha MPOMEKYTKE (— 1; 5}

2
M03TOMY ypaBHeHHe f(x) = g(x) nuMeeT He OoJiee OJTHOTO PEIICHUsT Ha TIPOMEXKYTKe | —1 ; 3
npuuéM perieHne OyAeT CyIIeCTBOBATh TOTA U TOJBKO TOTIa, Korma f (%j > g(%), OTKyIa

5
TIOJTy4aeM a - 3 2>0, 10 ecTba > s

5
x+1
OTO ypaBHEHUE CBOAMTCS K YPaBHEHHIO dX L (2a—-5)x+a = 0. bynem cunrath, 4to a > 0,
MOCKOJIbKY citydaid a < 0 ObuT paccMOTpeH paHee. JIMCKPUMUHAHT KBaJpaTHOTO YpaBHCHHS

2
Ha npomexytke (5 ; + ooj ypaBHeHHE f(¥) = g(x) mpuHUMaeT BUA ax+a—2 =3 —

D =25 —20a, nosTomy npH a > 1 9TO ypaBHEHHME HE MMEeT KOpHeil; npu a = 1 ypaBHEeHHE

. N 5
HMEeT eIMHCTBEHHbIN KopeHb, paBHbl 1; pu 0 < a < 2 YpaBHEHHE UMEET JBa KOPHSL.

5 .
Ecnu YpaBHEHHUE HMCEET [Ba KOPHIA X H Xp, TO €CTb O<a< Z, TO OONBIINI KOPCHb

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

2 2
X >1> 3 II0ATOMY OH IIPUHAJJIEIKUT IIPOMEKYTKY (E s+ oo}

N 2
Menbmit KOPCEHLb X | IPUHAAJICIKUT IPOMEKYTKY (5 ; +00 | TOrZla U TOJBbKO TOrZla, Koraa

2
a(xl—gj(xz—%jza(gj +(2a—5)‘%+a=@>0ﬂoecma> g

Taxum oOpa3oM, ypaBHEHUE

-3 ‘ = ax + a — 2 uMeeT CJICAYIOIICEC KOJINICCTBO KOpHeﬁ

Ha npomexyTke (—1 ; +oo):
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Maremaruka 11 knace Bapuant 1-3( 6e3 norapugmos) 7

« HET KopHel npu a < 0;

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

o JIBa KOPHSI NP a = %H npu a = %

TPU KOPHS I I/Ig<a<§
p P p 5 s

OTBeT:g <a< i
5 4

Conep:kaHne KpUTEpUs Bamasl
OO00CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C 1OMOIIBI0 BEPHOTO pACCYXKACHHS MOJTYYCHO MHOXKECTBO 3HAUYCHHH d, 3

OTJINYArOIICECA OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHN a

BepHno monyuyena xoTsi Obl OfHAa TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

Pemenne He COOTBETCTBYET HU OZHOMY M3 KPUTEPHUEB, IEPCUNCIICHHBIX BBIIIE 0

Maxcumanvroiii 6an 4

3a HOBOTOJHHM CTOJIOM JIETH €JIH OyTepOpoabl M KOHQETHI, MPUYEM Ka)IbIi
YTO-TO €JI, © MOXET OBbITh TaK, 4TO KTO-TO €1 M TO, U Jpyroe. M3BecTHO, 4TO

MaJbUMKOB, €BIIUX OyTepOpobl, ObIJIO HE Oojee, yem EOT oOmiero uwncia

N 2
JeTeH, eBImX OyTepOpOAbl, a MATbYUKOB, CBIINX KOH(ETHI, OBUIO HE OoJice r oT

o011ero yncina aeTei, eBImx KOH(ETHI.

a) Moro i 3a cToj0oM OBITh 13 MaTbYMKOB, €CITU TOTIOJHUTEIHFHO U3BECTHO, UTO
BCETO 3a CTOJIOM ObLIO 25 nmerei?

0) Kakoe nHamOousbplee KOIMYECTBO MAaJbUMKOB MOTJIO OBITH 3a CTOJIOM, €CIIH
JIOTTOTHUTEIBLHO U3BECTHO, YTO BCETO 3a CTOJIOM OBLIO 25 nmeTeit?

B) Kakylo HaMMeEHbBIIYIO0 JIOJI0 MOTJIM COCTaBISITh JIEBOYKH OT OOIIEro 4Yucia
nerei 0e3 JOIMOIHUTEILHOIO YCIOBHS IIYHKTOB d U 67

a) Eciu 3a cronom ObTO 5 MajbuMKOB, €BIIUX TOJIBKO OyTepOpOIbI, 8 MajIbUMKOB, CBIIUX
TOJBKO KOH(METHI, U 12 1eBoUeK, Kax/ast U3 KOTOPBIX €Jla U TO, ¥ IPYTOe, TO YCIOBUC 334N
BBITIOJTHEHO. 3HAYHT, B TPyNIIe U3 25 neTeil Moriio OBITh 13 MaIbumKOB.
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Maremaruka 11 knace Bapuant 1-3( 6e3 norapugmon) 8

0) [Ipennonoxxum, 4To ManbuukoB Obwuio 14 wmnm Oonbmie. Torma neBodek Obuto 11 wim
m

MenbIe. [TycTs uncno MaapuuKoB, eBIINX OyTepOpoasl, paBHO 7). Toraa 4ucno 7111 HE
m +

0oJIbIlIe, YeM JI0JISI MAJIbYMKOB, €BIIUX OyTepOpO/IbI Cpeu BCeX JIeTeH, eBIIUX 0yTepOpobl,

m
1 <= u, ciefoBaTenbHo, my < 5. Ilycts

a 3TO YHCJIO HC 60J'IBH.I€, 4YeM —_— =
m+11 " 16

—, OTKyJia
6

my

My — YUCIIO MAJbYMKOB, €BIIMX KOH(ETHI. AHAIOTHYHO, < —, OTKyJa, YYUThIBas,

my+11 5

9TO M1y YUCIIO IIeJI0e, HaXoAuM: ny < 7.Ho Torna obuiee 4ucio MaJIbuMKOB, €BIINX XOTh YTO-
TO, He OoJbie, yeM 5 + 7 = 12. CinenoBarelibHO, 10 KpaifHel mMepe, 2 Mallbuika HHYero He
€JId, @ 3TO IPOTUBOPEUHUT YCIOBHIO.

B mpenpinymemM myHkTe OBUTIO MMOKa3aHo, 4To B rpymme u3 20 ydammxcs moriio Obite 13
MaJIBYMKOB. 3HAYUT, HANOOJIbLIEE KOJMUECTBO MaIbYMKOB B rpymmne — 13.

B) [IpenmosnoxuM, 4To HEKOTOPBIA MallbuuK el U KOH(DeTh, 1 OyTepOpobl. Ecian Ob BMeCTO
HEero ObUIO J1Ba MaJIbYMKa, OJUH W3 KOTOPBIX €1 TOJBKO KOH(METHI, a JAPYroil — TOJBKO
OyTepOpOIbI, TO IO MATBYNKOB, CBITHX KOH(METHI U TOJIST MATEYNKOB, BIIHX OyTepOpOIHL,
OCTaJIMCh OBI MPEKHUMH, a 00IIast 0N JCBOUYCK CTana Obl MEHbIIC. 3HAYUT, IS OLCHKU
HaMMEHBIICH JIOJM JEBOYCK MOXKHO CUHUTATh, YTO KaXKIBIH Malb4YMK €1 WM TOJBKO
KOH(ETBI, MIIN TOJIBKO OyTepOpO/IbL.

[MycTh, KaK mpexnue, m | MaTbYAKOB €U OyTepOPOMBL, 11y MATEYHKOB €I KOH(ETHI, H BCETO
0bu10 d neBovek. OIEHWM JIONI0 JEBOYEK. bylnem cumrTaTh, YTO KaxkJas [EBOYKA ea U
KOH(DETBI, 1 OyTepOPOMbI, MOCKOJIBKY HX JOJI1 B IPYIIE OT 3TOrO HE U3MEHUTCS, a JOJs
cpeau eBIInX KOH(METHI U OIS CPpear eBIINX OyTepOpOoabl He CTaHYT MEHBIIE.

ITo ycnoButo M < i, M < z, 3HAYHT, m < i, m < E
m+d 16 my+d 5 d 11" d 3
my + my 37
Torna — < 33 MO3TOMY JIOJIS ICBOYEK paBHA
d 1 1 33

m+m+d %+1 N %Jrl 70

Ocranock ToKa3aTth, 4TO Takas JOJs JCBOUCK ACHCTBUTENBHO Moria ObTh. Hampumep, ecimm
n3 70 nmereit 15 MaIBUMKOB €M TOJBKO OyTepOpobl, 22 MalbUUKa €M TONBKO KOH(ETHI, U
eme Obuio 33 meBOYKHM, KakJas M3 KOTOPBIX €Jla M TO, M JPYyroe, TO YCJIOBHE 3aJadu

33
BBINOJIHEHO, & J10JIs IEBOYEK B TOUHOCTH pPaBHA ETS

33
OrBer: a) ga; 0) 13;B) —.
) na; 6) ) =0
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Maremaruka 11 kinacc Bapuant 1-3( 6e3 norapupmos)

Copep:xaHue KpuTepus Banabl

Bepno moryueHsl Bce iepedrciIeHHbIe (CM. KpuTepuid Ha 1 6ayur) pe3yabTaThl 4

BepHo nonryueHs! TpH U3 epeYrCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysibTaToB 3

BepHo mosryueHs! 1Ba U3 NMEPevrCIeHHbBIX (CM. KpuTepHid Ha 1 6ajur) pe3ynbTaToB 2

BepHo nosryueH oJIuH U3 CIIEAYIOIUX PE3YJIbTaTOB!

— HCKOMas OLICHKA B II. a;

— TpUMep B II. ¢, 00ECTICUYNBAOIIMI TOYHOCTh TPEABIIYIICH OLICHKH; 1

— HCKOMas OLICHKA B 1I. 0;

— IpuMep B II. 6, 00eCIeYNBAIOLINH TOYHOCTh NPeIblIylIel OLEHKH

Penienue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MIEPEUHCIICHHBIX BBIIIE 0
Maxkcumanvnvii oann 4
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Maremaruka 11 knace Bapuant 2-4( 6e3 norapud)mMoB) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

. 5w
0) Haiinure Bce KOpHH 3TOTO YpaBHEHHUS, PUHAIICIKAIINE OTPE3KY [n ; 7}

Peienne.
a) 3anuiieM ypaBHEHHE B BHJIE:
. . . 1
1 — 2sin®x + 3sin’x = 1,25 sin’x = T

1
3HauurT, sinx = + E OTKyJa X = 6 +nk kelZ.

. .. 5m
0) C MOMOIIIBIO eIMHUYHON OKPYKHOCTH OTOSPEM KOPHHM, TIPUHAUICKAIIHE OTPE3KY [n; ?}

5tA
17n 2 4 13m
6 6
7T |
0 '
T llz
6 6
Jn 1lm 13z
[Monyunm uncna: —; —; —.
6 6 6

3ameuanue. OTOOp KOpHEW MOXKET OBITh OOOCHOBAaH M JIIOOBIM JIPYTHMM CIIOCOOOM: C
MIOMOIIBIO rpaq)I/IKa peleHus ABOHHBIX HEPABEHCTB H T.11.

OtBeTt: a) + +nk k € Z;0) 7—T[ ﬁ,m—n
6 6 6 -
Conepmanne KpUTepUs Bausl
OO0O0CHOBaHHO MOJY4YEHBI BEPHBIC OTBETHI B 000MX MyHKTaX 2
OO60CHOBaHHO MOJY4€H BEepHBIH OTBET B MyHKTE @ WU B ITyHKTE O 1
Penrenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ain 2
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Marematuka 11 knace Bapuant 2-4( Ge3 norapugmos) 2

B npaBunbHOM ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBle pébpa paBHBI 3. Ha pebpe A4, ormedeHa Touka E Tak, 4To
AE : EA| =2 : 1. Haligure yron mexny miockoctsiMu ABC u BED .

[Ipamas Dy E nepecekaet npsamyto 4D B Touke K. ITnockoctu ABC u BE Dy nepecekaroTcst 110
npsimoit KB.

W3 touku E omyctum meprnennukyissp EH Ha npsmyto KB, Torna orpe3ok AH (mpoexiust
EH) nepnengukyisiper npsmoid KB. Yron AHE sBnsercsi TUHEHHBIM yIJIOM JBYTPAaHHOTO
yria, oopa3oBaHHoro miaockoctsmMu ABC u BE Dy. [lockonbky AE : EA; =2 : 1, momy4aem:

AE=%=2,EA1 =AA1 —AE = 1.

W3 nonobus tpeyronsuukos 4D E n AKE Haxoauwm:
AK = ﬂ -A Dy =2.
E 4
B npsimoyronbHoM  TpeyrosnibHuke AKBc  mpsameiM - yriom  A: AB =1, AK=2;

BK = \/AB2 +AK2 = \/g, OTKYJla BbICOTA
g AK-AB 2J§_
BK 5

W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ IpsIMBIM YIJIOM A OJIy4YaeMm:

AE
te / AHE = == = /5.
g AH

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

OtgeT: arctg/5.
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Maremaruka 11 knacc Bapuant 2-4( Ge3 norapudmoB)

CopaepxaHue KpUTepHsI Bauabl
OO0O0CHOBAHHO TOJIY4Y€H BEPHBII OTBET 2
Pemienue conmepkUT 0OOCHOBAHHBIM Mepexo] K IUIAHMMETPUYECKOH 3anaye, HO
NOJTy4€H HEBEPHBIN OTBET WIIM PEIICHUE HE 3aKOHYEHO, 1
WJIH TIPH TTPABHIILHOM OTBETE PEIICHHE HEAOCTATOYHO 0OOCHOBAHO
Pemennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHNCIICHHBIX BBIIIE 0
Maxkcumanvrviii 6ann 2

Pemmnre cucrteMy HepaBeHCTB
@+ +4e-1)* _ Bx- 1)’
2 a 4
3 —
Aoty g,
x—4) (x—4)

il

PeIHI/IM HCpBOG HepaBeHCTBO CHUCTCMBEI.
26+ 12 +8(x—1)2 = (Bx—1)2<0;
2% +4x+2+ 8% — 16x +8 —9x> + 6x — 1 < 0;
x2—6x+9<0; (x—3)><0; x=3.

BTopoe HepaBeHCTBO CHCTEMBI MOXKHO He pematb. IlogctaBmsas x =3Bo BTOpoOe

HepaBeHCTBO, noimydaeM: —10 < 2. [TomyuaeM BepHOE YHCIIOBOE HEPABEHCTBO.
OTger: 3.

Coaeprxanue KpuTepusi Bausl

OO0CHOBaHHO TTOJTyYICH BEPHBIH OTBET 3

OOOCHOBaHHO TIOJYYCHBI BEpHBIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 2

HEPaBEHCTB, HO PEIICHNUE CUCTEMbI OTCYTCTBYET WIIM HEBEPHO

OOOCHOBaHHO TOJyYeH BEPHBI OTBET TOJNBKO B OJJHOM HEPABEHCTBE CUCTEMBI |

HEPaBEHCTB, HO PEIICHNUE CUCTEMbI OTCYTCTBYET WIIM HEBEPHO

Penrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ain 3
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B Tpeyronbuuke ABC uszBectHbl cToponbl: AB =14, BC=18, AC=20.
Oxpy»KHOCTb, Ipoxojsias uepe3 Touku Au C, nepecekaer mnpsmble BAu BC
COOTBETCTBEHHO B TO4KkaX K U L, OTIMYHBIX OT BEPIUUH TpeyroiabHUka. OTpe3ok
KL xacaercss OKpYXHOCTH, BINHUCAaHHOW B TpeyronbHUk ABC. Haiinute nnunHy
oTpeska KL.

O6e Toukn K 1 L HE MOTYT JIe)KaTh BHE TPEYTOJLHHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K
KL ne MOXeT KacaThCsl BIUCAHHON OKPY)KHOCTH. 3HA4WT, IO KpaHEH Mepe OJHa M3 3THX
TOYEK JISKUT Ha CTOPOHE TPEYTOJIbHUKA.

B

L
K

Puc. 1
[Mycte 00e Toukm Kwu L nexxar Ha cropoHax TpeyroiabHuka (puc. 1). UeThlpéxyroabHUK
AKLC — BIIMCaHHBIN, CIIEA0BATEILHO,
£ KAC =180°- ZKLC = ZBLK.
3HaunT, TpeyronbHuk ABC momoben TpeyronbHuky LBK, Tak kak yron ABC — oOmwmid.
[TycTs K03 durenT noxodust paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHUBOIOIOKHBIX CTOPOH OMUCAHHOTO YeThIpEXyronbHuka AKLC paBHBI:
AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= AB+BC-AC

AC+ AB + BC’
14+18-20 3

HO}ICTaBJ'[HH HN3BCCTHLIC 3HAYCHUA CTOpOH, HaxXoJIuM k == —,
3 60 14+18+20 13
CnenoBarensno, KL = —AC = —.
13 13
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Maremaruka 11 knacc Bapuant 2-4( Ge3 norapumon) 5

Puc. 2

ITycts TOuka K JIeXKUT Ha HPONOJDKEHMM CTOPOHBI AB (puc. 2). Yrusl AKL u ACL paBHbI,
MOCKOJIBKY ONHUPAIOTCS HA OJNHY JAYTy. 3HAUUT, TpeyroibHUK ABC Mogo0eH TPEeyroibHUKY
LBK, tak xak yron ABC — oOmmii. bonee Toro, oHU OMMCaHbl OKOJIO OJHOW U TOH Ke
okpyxHOcTH. CienoBarenbHo, KOAPOUIMEHT MoA00us paBeH 1, To ecTh TpeyroiabHuku LBK
u ABCpasubl,, nosromy KL=AC=20. 3amerum, uro BK=BC>ABu Ttouka K
JIEHCTBUTEIIBHO JIEKUT Ha IIPOIOKEHUHN CTOPOHBI AB.

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

OTtBerT: ﬂ, 20.
13

Cojaeprxanue KpuTepusi Bassl
PaccmoTpeHbl Bce BO3MOXKHBIE T'€OMETpPUYECKHE KOH(MUTYpAllMid W TOJy4YeH 3
IIPABWJIBHBIN OTBET
PaccmoTpena xoTsi Obl OJHa BO3MOXHAash KOH(QHTYpalusi, B KOTOPOW MOIY4EHO 2
NPaBWIIbHOE 3HAUYCHHE CKOMOW BEITMUHHBI
PaccmoTtpena xoTsi Obl OfHa BO3MOXKHAasi TreoMeTpuyeckas KOH(uUrypaius, B
KOTOpPOIl TIOMyYeHO 3HAUCHHWE WCKOMOW BEJNMYMHBL, HENpaBWIbHOE M3-3a] 1
apu(METHIECKON OMUOKH

Pemenne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUNCIEHHBIX BBIIIIE 0

Maxcumanvroii 6an 3

© MHOO 20121
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Haiinure Bce 3Ha4eHUs @, IPU KaXKIOM M3 KOTOPBIX ypaBHEHHE
5
x—1
Ha npoMexyTke (1 ; + o) uMeet OoJiee ABYX KOPHEH.

—3’ =ax—(a+2)

Paccmotpum  dyskumu  f(x)=ax—a—-2u g(x) = Ll -3 ‘ Uccnenyem ypaBHeHHe
X—

f(x) = g(x) na mpomexytke (1 ; + o).

[pu a < 0Bce 3Hauenus QyHkMU f(x)Ha TpomexyTke (1 ; + o) OTpULIATENBHBI, a BCE
3Ha4eHus QYHKUUH g(X) — HEOTpULATeNbHbl, ModTOMY Ipu a < 0 ypaBHeHHe f(x) = g(x) He
HMMeeT penieHni Ha npomexyTke (1 ; + o).

[pu a > 0 ynkumsa f(x) Bospacraer. DyHKIMA g(x) yObIBaeT Ha IMPOMEKYTKE (1 ; %},
MO3TOMY ypaBHEHHE f(x) = g(x) mMeeT He Oosiee OJHOTO PEHICHUS Ha MPOMEKYTKE (1 ; %}
npu4éM perieHre OyeT CyIeCTBOBATh TOTJa U TOJILKO TOra, Koraa f (%) > g(%), OTKyJla

8
nonydqaema - ——a—2 >0, Toectba > —.
3 ’ 5

5
x—1
OTO ypaBHEHHE CBOJUTCS K YPaBHEHUIO ax? - (2a+5)x+a+10=0. bBynem cuurarp, 4TO
a >0, mockonbky ciydaii a < 00bUI paccMOTpeH panee. JMCKpUMHUHAHT KBaJpaTHOTO

Ha mpomexytke (g s+ ooj ypaBHeHue f(x)=g(x) mpuHUMaeT BUA ax—a—2 =3 —

N 5
ypaBHeHuUs1 D = 25 — 20a, no3ToMy pu a > 1 9TO ypaBHEHUE HE MUMeeT KOpHEeH; npu a = 2

N . 5
YpaBHEHNUC UMECT CAMHCTBCHHBIN KOPCHb, PaBHBIN 2, npu O<ax< Z YPpaBHCHUE UMCECT ABa
KOpHH.
5 .
Ecnmu YpaBHCHHUE HMECT J[Ba KOPHA XU X To ectb 0 <a < —, To OONBIIMHI KOpPECHb
1 2> 45

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

8
X >4 > 3 M03TOMY OH HPUHAMIEKHUT HPOMEKYTKY (%, +ooj.

MeHBIIHi KOPEHb X | IPUHAIIICKHUT IIPOMEXYTKY (% ; + ooj TOTJIa ¥ TOJILKO TOT/Ia, KOr/ia
2
a(xl —§)(x2—§j: (g) -(2a+5)- %+(a+ 10) = L;SO > 0, TOo ecThb a > g

-3 ‘ = ax — a — 2 UMeeT cleayolee KOJIUIEeCTBO KOPHEH

Takum oOpa3oM, ypaBHEHUE

Ha ipomexyTke (1 ; + oo):
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Maremaruka 11 knace Bapuant 2-4( 6e3 norapudmos) 7

« HET KopHel npu a < 0;

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

o JIBA KOPHSI IIPH a = %H npu a = %

6 5
o TP KOPHS IIPH — < @ < —.
5 4
6 5
OtBeT: — <a < —.
5 4
Copep:xaHue KpuTepust Banabl
OO00CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C [OMOIIBIO BEPHOIO PAcCyKAEHUs IOJIY4EHO MHOXKECTBO 3HA4YeHUil a, 3

OTJINYArOIICECA OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHN a

BepHno monyuyena xoTsi Obl OfHAa TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTCPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroiii 6an 4

VY KaxI0ro y4eHuKa B KJIACCE JIOMa JKHBET KOIIKa MM co0aka, a y HEKOTOPBIX,
BO3MOYKHO, — 1 KOIIIKa, U cobaka. M3BeCTHO, UTO MaIbYMKOB, HMMEIOIINX cO0aK, He

1
Ooiee 7 OT OOIIEro YMCiia YUEHUKOB, UMEIONIUX CO0AK, a MaJb4YUKOB, UMEIOIINUX

5
KOIICK, HE Oonee ﬁ oT 06H_ICFO qurciia Y4€HUKOB, UMCIOIIUX KOIICK.

a) Mosker i1 ObITh B Kjacce 11 MalbuyuKOB, €CIM JIOMOJHUTEIBHO M3BECTHO, YTO
Bcero B kiacce 21 ydeHuk?

0) Kakoe Haubomblliee KOJIMYECTBO MAaJbYMKOB MOXET OBITH B KJIAacce, eCln
JIOIIOJIHUTEJIBHO U3BECTHO, UTO BCETO B Kiacce 21 yueHuk?

B) Kakylo HaMMEHBIIyI0 JOJII0 MOIJIM COCTaBJIATH JEBOYKH OT OOILEro 4mucia
YUYCHHKOB 0€3 JOIMOJIHUTEILHOTO YCIOBUS IIYHKTOB a U 67

a) Ecim B kmacce 3 Manp4mKa, y KOTOPBIX TOJIBKO cO0aKa, 8 MalbYMKOB, Y KOTOPBIX TOJBKO
Kolka, ¥ 10 IeBOYeK, y KaXJ0H M3 KOTOPBIX JKHBET U COOaKa, M KOIIKA, TO YCIOBHE 3aa4n
BBINOJHEHO. 3HAYUT, |1 1 MaTbYNKOB MOXKET OBITh.

© MHOO 20121

Maremaruka 11 knace Bapuant 2-4( 6e3 norapudmos) 8

0) [Ipenmonoxxum, 4TO MATBYUKOB He MeHee, ueM 12. Toraa aeBouek 9 wim menbie. [1ycth
YHCJI0O MAabYUKOB, MMEIOIIUX COo0aKy, paBHO m. Torga M0is UX CPEAU BCEX YUCHUKOB,

m; 1 my 1
HMMEIOIINX CO0aKy, He MEHbIIE, YeM ———, U He Oouibiie, yem —. [lomyyaem: ——— < —,
my + 9 4 my + 9 4
otkyna m; < 3. Ecin ManbuMKoOB, HMEIONUX KOLIKY 715, TO MOJy4aeM aHaJOTM4HOe
m 5
HEPABEHCTBO —29 < T OTKyJa, YYUTBIBasl, 4TO 71— IIENOE, MOJTydaeM, 4To miy < 7.
my +

[Tonmywaercsi, 4To BCero Majib4MKOB, UMEIOLIMX MM KOLIKY WM cobaky He Oosee, yeM
3+ 7 =10. A Bcero MajbunuKOB He MeHbIIE 12. 3HAUUT, B KJ1acce eCTh MAJIbUUKH, Y KOTOPBIX
HET HU KOIIKH, HU COOaKH. DTO MPOTUBOPEUHT YCIOBUIO.

B mpenpiaynieM myHKTe OBUIO TIOKa3aHO, YTO B Kiacce W3 21 ydeHHKa MOxeT ObITh 11
MaJTbYUKOB. 3HAYUT, HAMOOIBIIEEe KOJTUICCTBO MATLIMKOB — 1 1.

B) [Ipenmnonokum, 4T0 HEKOTOPBIH MaJbUMK MMEET M KOIIKY, U cobaky. Ecnu Obl BMecTO
HETo B KJlacce OBUIO JiBa MajbuhKa, OJIMH M3 KOTOPBIX UMEET TOJILKO co0aKy, a JApyroi —
TOJIBKO KOIIKY, TO JIOJH MAJILYMKOB C COOAKaMH W MAallbYUKOB C KOINKAaMH OCTaJHCh ObI
IIPEXKHUMH, a O0ILas A0Js I€BOYEK cTaja Obl MEHbIE. 3HAUUT, JJIs OLEHKH HauMEHbLIeH
JIOJIM JIEBOYEK B KJIACCE€ MOXHO CUMTATh, YTO KaKIbIH MaJbUMK MMEET TOJBKO cOOaKy WM
TOJIBKO KOIIIKY.

Ilycts B Kj1acce m | MJIBYMKOB, UMEIOLIUX CO0aKy, 7, MaJbYMKOB, UMEIOLIUX KOILIKY, U d
neBouek. OIlEeHNM J10J110 IEBOYEK B Kjacce. byem cuurarh, 4yTo y KaxJ10M AEBOYKHU €CTh U
co0aka, ¥ KOUIKa, MOCKOJIBKY UX JIOJISl OT 9TOTO HE U3MEHHTCS, a A0JIs AeBOYEK C COOaKaMu U
JI0JI IEBOYEK C KOIIKAaMU HE YMEHBIIATCSI.

o < l, M < i, 3HAYUT, M < l, " < i Torna mtm < Z,
m+d 4 my+d d 3 d 6
IIOATOMY JAOJISl IEBOUYEK B KiIacce:

d 1 1

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

ITo ycnosuro

. 6 .
Ocrainoch MPUBECTH TMPUMEP, IMOKA3bIBAIOIINKU, YTO JOJIA IOCBOYCK E JACUCTBUTCIBHO

BO3MOKHA. Hampumep, eciii KJIacC COCTOUT M3 2 MalTbYMKOB, MMEIOMNX TONBKO cobaKy, 5
MaJIBYMKOB, IMCIOIIHMX TOJILKO KOIIKY M 6 JIEBOUYCK, KAKIas U3 KOTOPBIX JIEPKUT U COOaKy |
KOILIKY, TO YCJIOBUE 33aJ]a4H BBITIOJIHEHO, a JI0JIs IEBOYEK paBHA 3

OTget: a) 1a; 6) 11; B) %
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Conep:xanue KpuTepus. Babl.

BepHo mosy4eHs! Bee nepeurciieHnbie (cM kpuTtepuii Ha 1 6aiut) pe3ynbTarhl. 4.

BepHo mosnydensl Tpu u3 mepeuncieHHbix (cM Kpurepuii Ha 1 Gar) 3

pe3yIIbTaTOB.

BepHo monydeHsl aBa W3 IepeddcleHHbIX (cM Kpurepuii Ha 1 Gar.) 5

pe3yIbpTaToB

BepHo mostydeH OMH U3 CIEAYIOINX PE3YIbTaTOB!

— HCKOMasi OLIEHKA B II. 4,

— TpuMep B II. @, 00eCTeYnBaIOIINN TOYHOCTh PEABINYIIel OlEeHKH; 1.

— HCKOMasi OLIEHKA B 1I. 6

— TpUMep B I1. 6, 06eCTeYnBarOIINi TOYHOCTD MPEABIIYIIEN OLEHKH

Penrenue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, TIEPEYMCICHHBIX BBIIIE 0
Maxcumanvrolii 6ann 4
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Maremaruka 11 knacc Bapuant 5-7(6e3 mpou3BOHON) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

. 5w
0) Haiiqure Bce KOpHU 3TOTO YPaBHEHHUS, PUHAIICIKAIINE OTPE3KY {n ; 7}

Pemenue.
a) 3anuiieM ypaBHEHHE B BHJIE:

. . 1
c0s’x — sin’x — cos>x = -0,25; sin’x = s
. 1
3HauuT, sinx = + 5 OTKyJa X = 6 +1tk ke Z.

. .. 5w
6) C MOMOIIIBI0 eTMHUYHON OKPYKHOCTH OTOSPEM KOPHH, TIPUHAICKAIIINE 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 CIOCOOOM: C
MOMOIIBIO0 rpauKa, pelIeHNs IBOMHBIX HEPABEHCTB U T.I1.

Otser: a) +% 41k, k e Z: 6) -~ 1% 137
6 6 6 6
ConepixaHne KpuTepus Banast
OO0CHOBaHHO TIOJTyYECHB! BEPHBIE OTBETH B 000MX ITYHKTaX 2
OOGOCHOBAHHO IOJIy4YeH BEPHbIH OTBET B MyHKTE ¢ WK B IIyHKTE O 1
PerieHne He COOTBETCTBYET HU OJITHOMY M3 KPHUTEPHEB, IIEPEUUCIICHHBIX BbILIC 0
Maxcumanvnuiii 6ann 2
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Maremarnka 11 kimacc Bapuant 5-7 ( 6e3 mpou3BOIHOI) 2

B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe pébpa paBHBI 5. Ha pebpe A4, oTrmedeHa Touka E Tak, 94To
AE : EA| =2 : 3. Haligure yron mexay miockoctsiMu ABC u BED .

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

U3 toukm E omyctum meprneHaukyisp EH Ha npsmyto KB, Torna orpe3ok AH (mpoexius
EH) nepnenguxyisper npsamoil KB. Yron AHE sBnsercs: TMHEHHBIM yIJIOM JBYI'PAaHHOTO
yria, 00pa3oBaHHOrO miIockoctamu ABC u BE D;.

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

244

AE = =2, EA =Ad —AE=3.

W3 nonobus TpeyroabHukoB 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? =

, OTKyJ1a BBICOTa

AK-AB 2413
BK 13
W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ MpsIMBIM YTIJIOM A TOJTy4YaeMm:

AE
tg 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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Maremaruka 11 knacc Bapuant 5-7 ( 6e3 mpou3BOIHOI) 3
CoaeprxaHue KpuTepusi Baaasl

OO0OCHOBaHHO TOJYYCH BEPHBIH OTBET 2

Pemrenue conmeputT 00OCHOBAHHBIMA Mepexo] K IUIAHUMETPUYECKOW 3ajade, HO

MOJTy4eH HEBEPHBIN OTBET WIN PELICHUE HE 3aKOHUEHO, 1

WJIN P TPABUIBHOM OTBETE PELIeHNE HEAOCTaTOYHO 0OOCHOBAHO

Pemenne He COOTBETCTBYET HU OJJTHOMY M3 KPUTEPHEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ain 2

Pewure cucremy HepaBeHCTB
320 — 4!
128 2%

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

>2,5,

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 HEpaBEHCTBO cUCTEMBl. PaccMOTpuM JiBa ciiydvast.

IlepBslii ciryuait: 0, 25(x + 1)2 > 1.

x+7 (x+3)(x—2)=>0,

x>-=17,

Jx2+x—620,

<0,25(x+1)%
l x+7>0;

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.

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

Periennie BTOporo HepaBeHCTBA UCXOJHOIM CUCTEMBI:
—T<x<-=-3-3<x<-L-l<x<lix>2.

3. IMockonbky —4 < —log,10 < —3, monyyaem penieHue HCXOHON CUCTEMbI HEPABEHCTB!

© MHOO 20121

Maremarnka 11 kimacc Bapuant 5-7(6e3 mpon3BOJHOMN)

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

CoaepxaHue KpUTepHsI Bbanabl

OO60CHOBaHHO IOJy4YEeH BEPHBIN OTBET 3

OO0OCHOBaHHO TMOJYyYeHbl BEpHBIE OTBETHl B OOOMX HEPABEHCTBAX CHUCTEMBI 2

HEPaBEHCTB

OOOCHOBaHHO IIOJIy4eH BEpHbII OTBET B OJHOM HEPABEHCTBE CHUCTEMbI 1

HEPaBEHCTB

Penienue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
Maxcumanvnuiii 6ann 3
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Maremaruka 11 knacc Bapuant 5-7(6e3 mpou3BOHON) 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 Ku L, OTAMYHBIX OT BepIIMH TpeyrojbHuka. Otpe3ok KL kacaercs
OKpPYKHOCTH, BIIUCAaHHOH B TpeyroiabHuK 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 OKPYKHOCTH. 3HA4MT, IO KpailHell Mepe oJHa U3 3TUX

TOYEK JIE)KUT Ha CTOPOHE TPEYroJbHUKA.

[Tyctb 00e Toukn K u L nexxat Ha CTOpOHAX TpeyroibHuKa (puc. 1).

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

L
K

Puc. 1
3HauuT, TpeyroibHuk ABC nopoben TpeyronbHuky LBK, Tak kak yron ABC — oOuimid.
[Tyctp KO3pPuMeHT noa00us paBeH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI TPOTHBOIOJIOXKHBIX 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'Iﬂ)I HU3BCCTHBIC 3HAYCHUA CTOPOH, HAXOAHUM k = = — CJ‘IeI[OBaTeJ'IbHO,
6+8+9 23
KL= 403
23 23
Puc. 2
© MHOO 2012 r
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[lycte Touka K JIeXKHUT Ha MPONOJDKEHHH CTOPOHBI AB (puc. 2). Yruel AKL u ACL paBHBI,
MIOCKOJIBKY ONMPAIOTCS HA OIHY AYTY. 3HAUUT, TpeyroibHUK ABC nogo0eH TpeyroybHUKY
LBK, Tak xak yron ABC — oOmmii. bojee TOro, oHM OmuMcaHbl OKOJO OJHON M TOH Ke
okpyxxHocTH. CnenoBarenbHo, KoadduuueHt nogodus pasex 1, To ectb TpeyroapHuku LBK
u ABCpaBubel, nodtomy KL=AC=9. 3amerum, urto BK=BC>ABu touka K
JeMCTBUTEIBHO JIEKUT Ha MTPOJOJIKEHUHN CTOPOHBI AB.

Ecnn Touka L nexur Ha mnpoaospkeHMH cropoHbl BC, Tto BL > BC, HO aHaJOTM4YHO
MpeabIIyIeMy ciaydaro nonydaeM BL = AB < BC. 3Ha4uT, 3TOT cilydail He JOCTUTaeTCsl.

OTtBer: 4—5, 9.
23

Coaepixanue KpuTepusi Baaubl
PaccMOTpeHBI BCe BO3MOJXKHBIE TEOMETPHUYCCKHE KOH(PHUTYpAIlMd W IIOMYYIeH 3
IPaBHIBHBIA OTBET
PaccmoTpena xotst ObI 0Ha BO3MOKHAsT KOH(HUTYPAIHsl, B KOTOPOH IOIyIEHO )

IMPAaBUJIbHOC 3HAYUCHHNC MCKOMOM BEJTMYMHBI

PaccmoTpena xorst ObI O7Ha BO3MOXHAS TCOMETpHYCCKas KOHQUTYparws, B
KOTOpPOH TIOMyYeHO 3HAUCHWE WCKOMOW BeNMYMHBI, HENpaBmwIbHOE wW3-3a| |
apu(MeTHIecKOi ommOKH

Pemenne He COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUCB, NIEPCUNCIICHHBIX BBIIIC 0

Maxcumanvroii 6an 3

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

x+1
Ha poMexyTke (—1 ; + c0) uMeeT Ooliee IByX KOPHEH.

-3l =ax+a-2

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

f(x) = g(x) Ha mpomexyTtke (—1 ; + o).
[Ipu a < 0Bce 3HaueHus QyHkumuu f(x)Ha mpomekyTke (—1; 4+ 00) OTpUIATENbHBI, a BCE

3HaueHus! QYHKIMK g (X) — HEOTpHULIATENIbHBI, T03TOMY 1pH a < 0 ypaBHeHue f(x) = g(x) He
HMMEeT pelIeHni Ha MpoMexyTKe (—1 ; + o).
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Maremaruka 11 knacc Bapuant 5-7(6e3 mpou3BOHON) 7

2
[pu a > 0 pynkuus f(x) Bo3pacraer. DyHkus g(x) yObIBaeT Ha MPOMEKYTKE (— I; E}
2
MO3TOMY ypaBHEeHHUe f(x) = g(x) umeer He OoJiee OHOTO PELICHUS Ha IPOMEKyTKe | —1; — |,
N 2 2
npu4éM perieHre OyAeT CyIecTBOBATh TOTJa U TOJILKO TOr/a, Koraa f 3 >g 3/ OTKy/1a

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

5
x+1
DTO ypaBHEHUE CBOJUTCSA K YPAaBHEHUIO aX 24 (2a—5)x+a =0. bysem cuuratsb, uro a > 0,
MIOCKOJIBKY cityyail a < 0 6bu1 paECMOTpeH panee. J{MCKpUMHUHAHT KBaI[paTHOF(S) YpaBHEHHUS

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

D =25-20a, noatomy npu a > 2 3TO ypaBHEHHE HE MMEET KOpHEH; Mpu a = 2 ypaBHEHHUE

N N 5
HUMECT CIUHCTBCHHBIN KOPCHb, PaBHBIN 1; Inpu O<acx< Z YPaBHCHHEC UMECT JIBa KOPHS.

5 N
Ecmu ypaBHeHue umeer 1aBa KOpHS XM Xp, To ecTb 0 <a < 7 TO OOJIBIIMK KOPEHBb

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

X >1> %, MIO3TOMY OH IIPHHAIJICKHUT MIPOMEKYTKY (% ; + ooj.

o 2
Menpmmii KOpPCHb X | IPUHAAIICIKUT IIPOMCIKYTKY (g , +00 | TOrZla U TOJBKO TOIr'Za, Korga

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

Taxum oOpa3oM, ypaBHEHHUE

1 —3| = ax + a — 2 uMeeT creaymolee KOIM4eCcTBO KOpHEn
X+
Ha ipoMexyTKe (—1 ; + oo):
o HET KopHe npu a < 0;
6 5
e o1tuH KopeHb npu 0 < a < g unpu a > Z;

e JIBA KOPHA IIpU d = gﬂnpn a= %,

TPU KOPHS 1T I/Ig<a<i
p P p 5 4

OTBeT:g <a<—
5 4

© MHOO 20121
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CoaepxxaHue KpUTEpPHs Banabl

OOOCHOBAHHO TOIYYEH MPABMIBHBIA OTBET 4

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

OTJIMYArouieecs OT KCKOMOI'O KOHCYHBIM YHCJIOM TOYCK

C moMomibIo BEPHOT'O pacCCyXACHHS IOJYUCHBI BCC I'PaHUYIHBIC TOYKH HCKOMOTO )
MHOKECTBa 3HAYCHUH a

BepHo mnonyueHa XoTsi Obl OfHAa TpaHWYHAs TOYKA HMCKOMOTO MHOKECTBA 1
3HAYECHUH a

Pemenne ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX BLIIIC 0

Maxcumanvhoiil 6ann 4

3a HOBOTOJHHUM CTOJIOM JETH elIu OyTepOpoJsl 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
JieTet, eBmmx OyTepOpo/ibl, a MaJbUMKOB, €BIINX KOH(ETHI, ObUTO HE Oosee r oT

00I11Iero ynca aeTei, eBIIMX KOH(ETHI.

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

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

B) Kakylo HaMMEHBIIYIO JONI0 MOTJIHM COCTaBIATh JEBOYKH OT OOIIEro 4ucia
Jereii 0e3 JOIMOJIHUTEILHOTO YCIOBHUS IIYHKTOB a U 67

a) Ecnm 3a cTosmoM ObII0 5 MaJIbUMKOB, €BIINX TOJIBKO OyTepOpOIBI, 8 MaIbUMKOB, €BIINX
TOJBKO KOH(]ETHI, U 12 1eBOYeK, Kax/ast U3 KOTOPBIX €Jla U TO, ¥ IPYTOe, TO YCIOBHE 3aa4H
BBINOJIHEHO. 3HAYUT, B Ipynme u3 25 nerei Morio ObITh 13 ManbyuKoB.
0) [Ipenmnosioxkum, 4To MajabuukoB Obuto 14 wmmm Oonbiie. Torma neBoduek Obuto 11 wim
m
MeHbl1e. I[TycTh 4ncino ManbyuKoB, eBIIUX OyTepOpobl, paBHO m1;. Torna 4ucno —111 He
my +

Ooutblre, YeM JI0JIsl MallbuUKOB, EBIIMX OyTepOpOIbI CPEaM BCEX JETe, eBIIMX OyTepOpoIbL,

mo 2 <5 II
5 U, caenoBaTensHo, my < 5. Ilycts

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

mp

2
My — YUCIIO0 MAJBbYUKOB, CBIIMX KOH(ETH. AHAIOTHYHO, < 3 OTKYyZa, Y4UTbIBas,

my + 11 B
YTO My YUCIIO LEJI0e, HAXOIUM: M, < 7.Ho Toraa oblee 4uciio MalbuuKOB, €BUIMX XOTh YTO-

TO, He Oosbie, yeM 5 + 7 = 12. CrnegoBatenbHo, 10 KpaliHel Mepe, 2 MallbuiKa HAYEero He
€11, a 3TO MPOTUBOPEUUT YCIIOBHIO.

B mpeapinymem myHKTe ObUIO MOKa3aHO, 4TO B Tpymne u3 20 yuamumxcs mMorjio Obite 13
MaJbUuMKOB. 3HAYUT, HAUOOJIbIIIEE KOJIMYECTBO MAJILYMKOB B rpyrmne — 13.

© MHOO 20121



Maremaruka 11 knacc Bapuant 5-7(6e3 mpou3BOHON) 9
B) [Ipenmnonoxum, 4To HEKOTOPBIH MAIBYHUK €1 U KOH(pEThI, u OyTepOpoabl. Eciau Okl BMecTO
Hero ObIIO J1Ba MaJbYMKa, OJUH M3 KOTOPBIX €J1 TOJBKO KOH(ETHI, a APYroil — TOJBKO
OyTepOpOabl, TO JOJSI MATBYMKOB, €BIIUX KOH(ETHI U J0JIS MATbYUKOB, €BIIMX OyTepOpOIbL,
OCTaNUCh OBl TPEKHUMH, a 00MIast OIS JeBOYCK cTana Obl MEHbINE. 3HAYUT, JUIsl OLUCHKH
HaVMEHBIIEH JIOJIM JEBOYEK MOXKHO CYHMTaTh, YTO KAXIbIH MalbUMK €I WIH TOJBKO
KOH(ETBI, T TOIBKO OyTepOpO/IBI.

ITycTs, KaK mpexse, 7 | MAIbYuKOB eu OyTepOPOABL, 711y MATEIUKOB €11 KOH(ETHI, H BCETO
obu10 d neBodyek. OIEHHM JONI0 JIeBOYEK. byaeM cuuTarh, 4TO KaXKaas JIEBOYKA ella U

KOH(ETHI, 1 OyTepOpPOABI, TIOCKOJIBKY MX JTIOJII B TPYHIIE OT ATOTO HE M3MEHHUTCS, a JOJS
Cpeau eBIINX KOH(EThI U J0JIs Cpey eBIIUX OyTepOpobl HE CTaHYT MEHBIIIE.

Ilo yCJIOBmoA 5 L< 2,3Ha‘II/IT,ﬂ< > ) _z.
my +d 16 my+d 5 d 11" d 3
my+my _ 37
Torma T < E’ MO3TOMY JOJIsI EBOYEK paBHA
d _ 1 S 1 _2
my +my +d %4‘1_3—;-}1 70

OcTanock NoKa3aTh, 4TO TaKas J0JI A€BOUYEK JeHCTBUTENBHO Moria ObiTh. Hanpumep, eciu
u3 70 gereit 15 MambuMKOB €M TOJNBKO OyTepOpo/bl, 22 MaJbuUKa €1 TOJBKO KOH(ETHI, U
emre Obu10 33 EBOYKH, KaKAas M3 KOTOPBIX €lla W TO, M APYroe, TO YCJIOBHE 3aladyH

BBITIOJIHCHO, a J0JIsI ICBOYCK B TOYHOCTH paBHA 7—0

OtBer: a) na; 0) 13; B) 2

Copep:xaHue KpUTEpus Banabl
Bepno nosryueHsl Bce iepeyrciIeHHbIe (CM. KpuTepuid Ha 1 6aur) pe3yabTaThl 4
BepHo monryueHs! TpH U3 IepeYrCcIeHHBIX (CM. KpuTepuil Ha 1 6a) pe3ysibTaToB 3
BepHo nosry4yeHs! 1Ba U3 IePEYHCICHHBIX (CM. KpuTepHii Ha 1 0ajut) pe3ysbTaTtoB 2

BepHo moryueH oiH 13 CIEIyIOMINUX PE3yIbTaTOB:
— HMCKOMas OILICHKA B 1. ¢,

— MpUMep B II. @, 00ECNEUNBAIONIUI TOYHOCTD MPE/IBITYIIEH OICHKY; 1
— HCKOMas OIleHKA B II. 0;

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

Maxcumanvroi 6an 4

© MHOO 20121
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

. 5w
0) Haiinure Bce KOpHH ATOTO YpaBHEHHUS, PUHAIICIKAIINE OTPE3KY [n ; 7}

Pemenne.
a) 3amuineM ypaBHEHUE B BUJE:

1 — 2sin®x + 3sinx = 1,25; sin’x = %

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

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

5tA
17n 2 4 13m
6 6
T/ |
0 '
T llz
6 6
Jn 1ln 13m0
[Monyunm unca: — .
6 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[ ﬁ,ls—n
6 6 6 -
Coz[epmaﬂne KPUTepUs Banabl
OO00CHOBaHHO TMOJYYEHBI BEPHBIC OTBETHI B 000MX MyHKTaX 2
OOG0CHOBaHHO TMOJYYEH BEPHBIH OTBET B IIYHKTE ¢ WIU B yHKTE O 1
Penrenue 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
paBHBI 1, a OokoBele pébpa paBHBI 3. Ha pebpe A4, oTMmedeHa Touka E Tak, 4TO
AE : EA| =2 : 1. Haligure yron mexny miockoctsiMu ABC u BED .

[Ipamas Dy E nepecekaet npsamyto 4D B Touke K. Ilnockoctu ABC u BE Dy nepecekaroTcst 110
npsimoit KB.

W3 touku E omyctuM meprneHaukyisip EH Ha npsmyto KB, torma orpe3ok AH (mpoexius
EH) nepnennukyisiper npsmoid KB. Yron AHE sBnsercsi TMHEHHBIM yIJIOM JIBYTPAaHHOTO
yrina, oopasoBaHHoro miaockoctsiMu ABC u BE Dy. [lockonbky AE : EA; =2 : 1, nomy4aem:

244
AE = Tl =2 EA = A4 — AE = 1.

W3 nogo6us tpeyronsuukos 4D E n AKE Haxoaum:

AK: ﬂ .AlDl :2.
EA

1
B mpsimoyrosnbHOM  TpeyrosibHuke AKBc  mpsameiM - yrimom  A: AB =1, AK=2;

BK = \/AB2 +AK2 = \/g, OTKYJla BbICOTA
AK-AB 245
BK 5

AH =

W3 npsimoyrosibHOro TpeyroiabHuka AHE ¢ MpsIMBIM YIJIOM A TOJTy4yaeMm:

AE
te / AHE = == = /5.
g AH

Al Dl
-7
. [
P !
El- !
B [
1 : C
[
I
[
i
1
Al \)___D;
K \
\
A}
A}
H \
B C

Otser: arctg+/5.
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CoaepxxaHue KpUTEpPHs Banabl

OOO0CHOBAHHO TOJIYYEH BEPHBIN OTBET 2

Pemenue conmepkUT 0OOCHOBAHHBIN Mepexo] K IUIAHMMETPUYECKOH 3anaye, HO

MI0JTy4€H HEBEPHBIN OTBET WJIM PELICHHE HE 3aKOHUYEHO, 1

WJIM TIPH TTPABUIILHOM OTBETE pElIeHHE HEOCTATOYHO 0OOCHOBAHO

Pemmenne He COOTBETCTBYET HM OHOMY M3 KPUTEPHUEB, IIEPEUNCICHHBIX BBIIIE 0
Maxkcumanvrovii 6ann 2

Pemmre cucreMy HepaBeHCTB
541

x+4
1og0,25(x_2)2(Tj <l

Pemenmne.
1. Pemum nepBoe HepaBeHCTBO cucTeMbl. CienaeM 3ameny y =2~ 7,

1 5
5—41)’2 > 5 80—4y2 > 5. 4y2—5y ZO;y(y_Z) > 0; OSyS%,
- 16 -y y-16 y-16 > 16,
0<rv<
Toraa 4 , OTKy/la HaxOJMM pEIICHHUEe MMEPBOr0 HEPABEHCTBA CHCTEMBL: X < —4;
27> 16,
x>2 - log,5.

2. PemrM BTOpOe HEpaBEHCTBO CHCTEMBbI. PaccMOTpyM J1Ba cirydast.
IlepBslii cityuyaii: 0, 25(x — 2)2 > 1L

x+4
10g0,25(xz)2(—4 j <0<

oTtkyna HaxoguMm: —4 <x<0; x>5. VYuureBas ycinoue 0,25(x— 2)2 > 1, mnomydaem:
-4 <x<0;x>5.

x+4£0,25(x—2)2;J
Lx+4>0;

x2-5x>0, | x(x—5)>0,
x>-—4,

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

x+4 x+4
10g0,25(x—2)2(—4 j <1

VYuuteiBas ycinosue 0 < 0, 25(x — 2)2 < 1, momyuaem: 0 < x <2;2 <x < 4.

>0,25(x—2)% x(x—5)< 0,0 <x < 5.

Pemenne BTOPOI'O 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, nonyyaem perieHne UCXOHOM CHCTEMbI HEPABEHCTB!

2-1og,5<x<0;0<x<2;2<x<4x25.
Ortser: [2— log,5; 0); (03 2);(2; 4)[5; +)

Conep:xaHue KpUTepUus banabl

OOGOCHOBAHHO IOJY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMIOJIY4YE€HbI BEpHBbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI 2

HEPaBEHCTB

OO0OCHOBaHHO TIOJNyYeH BEPHBIH OTBET B OJIHOM HEPABEHCTBE CHUCTEMBI 1

HEPaBCHCTB

Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, TIEPEUHCIICHHBIX BHIIIIE 0
Maxcumanvuwiii 6ann 3
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B tpeyronbauke ABC u3BecTHbl crOopoHbl: AB =14, BC=18, AC=20.
OxpyxHOCTb, Ipoxojsias uepe3 Touku A u C, nepecekaer mnpsmble BAu BC
COOTBETCTBEHHO B TOUKax K U L, OTIMYHBIX OT BEPLIUH TpeyrojabHUKa. OTpe3ok
KL xacaercss OKpYXHOCTH, BIHCAaHHOW B TpeyronbHUk ABC. Haiinute nnuny
oTpeska KL.

O6e Toukn K 1 L HE MOTYT JIe)KaTh BHE TPEYTOJILHHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K
KL He MOXeT KacaTbCsl BIUCAHHON OKpPY>KHOCTH. 3HA4WT, IO KpalHEH Mepe OJHa M3 ITHX
TOYEK JISKUT Ha CTOPOHE TPEYTOJIbHUKA.

B

L
K

Puc. 1
[Tycte 00e Toukm Kwu L nexxar Ha cropoHax TpeyroiabHHKa (puc. 1). UeThlpéxyroabHUK
AKLC — BIHMCaHHBIH, CIIEA0BATEILHO,
£ KAC=180°- ZKLC = ZBLK.
3HaunT, TpeyronbHuk ABC momoben TpeyronbHuky LBK, Tak kak yron ABC — oOmmid.
[TycTs K03 durenT nogodust paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI TPOTHUBOIOJIOKHBIX CTOPOH OITMCAHHOTO YeThIPEXyTonbHuKa AKLC paBHBI:
AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= AB+BC-AC

AC+ AB + BC’
14+18-20 3

HO}ICTaBJ’[Hﬂ HN3BECTHHBIC 3HAYCHUA CTOpOH, HaxXoIuM k = = —,
3 60 14+18+20 13
CnenoBarensHo, KL = —AC = —.
13 13
© MHOO 2012
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Puc. 2

ITycts TOuka K JIeXKUT Ha HPONOJDKEHMM CTOPOHBI AB (puc. 2). Yrusl AKL u ACL paBHbI,
MOCKOJIBKY ONHUPAIOTCS HA OJNHY JAYTy. 3HAUUT, TpeyroibHUK ABC mogo0eH TPEeyrobHUKY
LBK, tak xak yron ABC — oOmmii. bonee Toro, oHu omMcaHbl OKOJIO OJHOW U TOH Ke
okpyxHocTH. CienoBarenbHo, KOdPGUITMEHT MOA00Hs paBeH 1, TO ecTh TpeyroiabHuku LBK
u ABCpasubl,, nosromy KL=AC=20. 3amerum, uro BK=BC>ABu Ttouka K
JIEUCTBUTEIIBHO JIEKUT Ha IPOAOKEHUH CTOPOHBI AB.

Ecim Touka L nmexutr Ha mnpomonkeHun croponbl BC, Tto BL > BC, HO aHaIOTUYHO
MpeIblIyIeMy ciaydaro noinydaeM BL = AB < BC. 3Ha4uT, 3TOT ciiy4yail He JOCTUTaeTCsl.

OTtBerT: ﬂ, 20.
13

Cojaeprxanue KpuTepusi Bassl
PaccMOTpeHBI BCe BO3MOKHBIE T€OMETPHYECKHEC KOHQUTYPAIMH W IOIy4YeH 3
IIPABWJIBHBINA OTBET
PaccmoTpena xoTsi Obl OJjHa BO3MOXHAash KOH(QHTYpalusi, B KOTOPOW MOIYYEHO 2

IPaBUIIbHOC 3HAUYCHHUC HCKOMOU BEJINYHHEI

PaccmoTpena xoTsi Obl OfHa BO3MOXKHAsi TeoMeTpuveckass KOH(urypamus, B
KOTOPOM TIIOJIyYeHO 3HAaYeHHWE WCKOMOW BEJIHMYHMHBI, HENpaBWIbHOE W3-33| 1
apu(METHIECKOM OIUOKH

Pemienue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NICPCUNCIICHHBIX BBIIIC 0

Maxcumanvnoiii 6an 3

Halinure Bce 3HaYEHUS @, IPU KaKIOM U3 KOTOPBIX YPABHEHHE
5
x—1
Ha rpoMexyTke (1 ; + o0) umeeT OoJee AByX KOPHEH.

-3l =ax—(a+2)

© MHOO 20121
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5
Paccmotpum  dpyskmmn  f(x) =ax—a—-2u g(x) = 1 3 ‘ Uccnenyem ypaBHeHue
x—
f(x) = g(x) Ha mpomexyTke (1 ; + o0).
[Ipu a < 0Bce 3HaueHums QyHKIMH f(x)HAa TpomexyTke (1 ; + o) OTpHIATENBHBI, a BCE
3Ha4eHUs! QYHKIUH g(X) — HEOTpUIATENbHBI, TodTOMY Ipu a < 0 ypaBHeHHe f(x) = g(x) He
HMeeT pelieHni Ha mpomexyTke (1 ; + o).

IMpun a > 0 pyskmus  f(x) Bo3pactaer. DyHKIus g(x) yOBIBaeT Ha IPOMEKYTKE (1 ; %},
8

Mo3TOMYy ypaBHeHHe f(x) = g(x)mMeeT He OoJiee OJHOTO pEIIeHUs] Ha MPOMEXyTKe | 1 ; 30

npuuéM perieHre OyAeT CyIIeCTBOBATh TOTJA M TOJBKO TOTIa, Korma f (gj > g(%j, OTKyIia

8
HOJ‘IyIIaeMa-E—a—ZZO,TOBCTBaZ 5

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/IOTpeH panee. JIMCKPUMUHAHT KBaJpaTHOIO

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

. 5
ypaBHeHus D =25 —20a, nostomy npu a > 1 9TO ypaBHEHHUE HE MUMeeT KOpHEH; mpu a = 2

. . 5
ypaBHEHHE MUMEET €IMHCTBEHHBIN KOpeHb, paBHbIN 2; npu 0 < a < 1 YpaBHEHHUE MMEET J1Ba
KOpHSI.
5 .
Ecnn ypaBHeHHEe HMMeeT ABa KOpHS X;H Xp, TO ecThb 0 <a < —, TO OOmBIIMHA KOpPCHb
4

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

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

o 8
Menbmmi KOPCHb X | IPUHAAJICIKUT IIPOMEIKYTKY (E , +00 | TOrZla U TOJIBKO TOrZla, 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 IMeeT CleayIolIee KOJTNIECTBO KOPHEH

Ha ipomexyTke (1 ; + o0):
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Maremaruka 11 knacc Bapuant 6-8( 6e3 MPOM3BOIHON) 8

« HET KopHel npu a < 0;

6 5
o oauH KopeHb 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
OOG0CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C [OMOIIBIO BEPHOIO pPacCy’KAEHUs IOJIY4YEHO MHOXKECTBO 3HA4YeHUil a, 3

OTJINYArOIICECA OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHN a

BepHno monyuyena XxoTsi Obl OfHAa TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPUTCPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroi 6an 4

VY KaxI0oro y4eHuKa B KJIACCE JIOMa JKHBET KOIIKa MM co0aka, a y HEKOTOPBIX,
BO3MOYKHO, — 1 KOIIIKa, U cobaka. M3BeCTHO, UTO MaIbYMKOB, MMEIOIINX cO0aK, He

1
Ooiee 7 OT OOIIEro YMCiia YUSHUKOB, UMEIONIUX CO0AK, a MaJb4YUKOB, UMEIOIINUX

5
KOIICK, HE Oonee ﬁ oT 06H_ICFO qurcijia Y4€HUKOB, UMCIOIIIUX KOIICK.

a) Mosker i1 ObITh B Kjacce 11 MalbuyuKOB, €CIM JIOMOJHUTEIBHO U3BECTHO, YTO
Bcero B kiacce 21 ydeHuk?

0) Kakoe HaunOomblliee KOJIMYECTBO MAaJBYMKOB MOXET OBITh B KJIacce, €Clin
JIOIIOJIHUTEJIBHO U3BECTHO, UTO BCETO B Kiacce 21 yueHuk?

B) Kakylo HaMMEHBIIyI0 JOJII0 MOIJIM COCTaBJIATH JE€BOYKH OT OOILEro 4mcia
YUYCHHKOB 0€3 IOIMOJHUTEILHOTO YCIOBUS IIYHKTOB a U 67

a) Ecim B kmacce 3 Manp4mka, y KOTOPBIX TOJBKO cO0aKa, 8 MalbYMKOB, Y KOTOPBIX TOJIBKO
Kolka, U 10 IeBOYeK, y KaXJI0H M3 KOTOPBIX KHBET U COOAKa, M KOIIKA, TO YCIOBHE 3aa4u
BBINOJHEHO. 3HAYUT, |1 1 MaTbYNKOB MOXKET OBITh.

© MHOO 20121
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0) [Ipenmonoxxum, 4TO MATBYUKOB He MeHee, ueM 12. Toraa aeBouek 9 win menbie. [lycth
YHCJI0O MAbUYMKOB, MMEIOIIUX COo0aKy, paBHO m. Torga M0is UX CPeAU BCEX YUCHUKOB,

m; 1 my 1
HUMEIOIINX CO0aKy, He MEHbIIE, YeM ———, U He Oouiblie, yem —. [lonmyyaem: ——— < —,
my + 9 4 my + 9 4
otkyna m; < 3. Ecin ManbuMKoOB, HMEIONUX KOILIKY 715, TO MOJyd4aeM aHaJOTM4HOe
m 5
HEPaBEHCTBO —29 < T OTKyJa, YYUTBHIBAsl, UTO 71— IIENOE, MOJydaeM, 4To miy < 7.
my +

[onmywaercsi, 4To BCero Majab4MKOB, UMEIOLIMX MM KOLIKY WM cobaky He Oosee, yeMm
3+ 7 =10. A Bcero MajbunuKOB He MeHbIIE 12. 3HAUUT, B KJ1acce eCTh MAJIbUUKH, Y KOTOPBIX
HET HU KOIIKH, HU COOaKH. DTO MPOTUBOPEUHT YCIOBUIO.

B mpenpigyniemM myHKTE OBUIO TIOKa3aHO, YTO B Kiacce W3 21 ydeHHKa MOxeT ObITh 11
MaJTbYUKOB. 3HAYUT, HAMOOIBIIEEe KOJTUICCTBO MATLIMKOB — 1 1.

B) [IpennonoxuM, 4To HEKOTOPBIH MaJbUMK MMEET M KOIIKY, U cobaky. Ecnu Obl BMecTO
HETo B KJlacce OBUIO JIBa MajbuMKa, OJIMH M3 KOTOPBIX UMEET TOJILKO co0aKy, a JApyroi —
TOJIBKO KOIIKY, TO JIOJH MAJILYMKOB C cOOAKaMH W MAallbYUKOB C KOINKaMH OCTaJHCh ObI
IIPEXKHUMH, a 00Ias A0JI I€BOYEK cTaja Obl MEHbIE. 3HAUUT, JJIs OLEHKH HauMEHbLIeH
JIOJIM JIEBOYEK B KJIACCE€ MOXHO CUMTATh, YTO KaKIbIH MaJbUMK MMEET TOJBKO cOOaKy WM
TOJIBKO KOIIIKY.

Ilycts B Kj1acce m | MJIBYMKOB, UMEIOLIUX CO0aKy, 7, MaJIbYMKOB, UMEIOLIUX KOILIKY, U d
neBouek. OIlEeHNM J10J110 IEBOYEK B Kjacce. byem cuurarh, 4yTo y KaxJ10M AEBOYKHU €CTh U
co0aka, ¥ KOIIKa, MOCKOJIBKY MX JIOJIsl OT 9TOTO HE M3MEHHTCS, a A0JIS AeBOYEK C cCOOaKaMu U
JI0JI IEBOYEK C KOIIKAaMU HE YMEHBIIATCSI.

! < l, M < i, 3HAYUT, M < l, " < i Torna mtm < Z,
m+d 4 my+d d 3 d 6
IIOATOMY JAOJISl IEBOUYEK B KiIacce:

d 1 1

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

ITo ycnosuro

. 6 .
Ocrainoch MPUBECTH TMPUMEP, IMOKA3bIBAIOIINKU, YTO JOJIA IOCBOYCK E JACUCTBUTCIBHO

BO3MOKHA. Hampumep, eciii KJIacC COCTOUT M3 2 MalTbYMKOB, MMEIOMNX TONBKO cobaKy, 5
MaJIBYMKOB, IMCIOIIHMX TOJILKO KOIIKY M 6 JIEBOUYCK, KAKIas U3 KOTOPBIX JIEPKUT U COOaKy |
KOILIKY, TO YCJIOBUE 33aJ]a4H BBITIOJIHEHO, a JI0JIs IEBOYEK paBHA 3

OTget: a) 1a; 6) 11; B) %
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Copep:xkaHue KpuTEpUst BaJjuisl

BepHo mosy4eHs! Bee nepedrciieHHbie (cM KpuTtepuii Ha 1 6ain) pe3yibTarhl. 4.

BepHo momy4eHBl TpW ©3 TMepevrclieHHbIX (CcM. kpurepuii Ha 1 Gar.) 3

pe3yIbTaToB

BepHo monydeHsl aBa W3 IepedMcleHHbIX (cM Kpurepuii Ha 1 Gamr.) 5

pe3yabpTaToB

BepHo mostydeH OMH U3 CIEAYIOINX PE3YIbTaTOB!

— HCKOMasi OLIEHKA B II. 4,

— TpuMep B II. @, 00eCTIeYNBaIOIINN TOYHOCTh PEABITYIIeH OlEeHKH; 1

— HCKOMasi OLIEHKA B 1I. 6

— TpUMep B I1. 6, 00eCTIeYNBAIOIINN TOUHOCTD MPEABIAYIIEH OLEHKH.

Penrenre He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, TIEPEUNCICHHBIX BbIIIE 0
Maxcumanvnoiii b6ann. 4
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Maremaruka 11 knacc Bapuant 9-11 (6e3 morapudmon) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

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

Pemenue.
a) 3anuiieM ypaBHEHHE B BHJIE:

. . 1
c0s2x — sin’x — cos>x = -0,25; sin’x = s
. 1
3HauuT, sinx = + 5 OTKyJa X = 6 +1tk ke Z.

. .. 5w
6) C MOMOIIIBI0 eTUHUYHON OKPYKHOCTH OTOEPEM KOPHH, TIPUHAICKAIIINE 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 CIOCOOOM: C
MOMOIIBIO0 rpauKa, peleHNs IBOMHBIX HEPABEHCTB U T.I1.

Otser: a) +% 41k, k e Z: 6) -~ 1% 137
6 6 6 6
Conepixanne KpuTepus Banasr
OO00CHOBaHHO TTOJTy4YECHB! BEPHBIE OTBETH B 000MX ITYHKTaX 2
OOGOCHOBAHHO IOJIyYEH BEPHbIH OTBET B MyHKTE d WK B IIyHKTE O 1
PemieHne He COOTBETCTBYET HU OJIHOMY M3 KPHUTEpPHEB, IIEPEUHCIICHHBIX BbILIC 0
Maxcumanvnuiii 6ann 2
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B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe pébpa paBHBI 5. Ha pebpe A4, oTrmedeHa Touka E Tak, 9To
AE : EA| =2 : 3. Haligure yron mexay miockoctssMu ABC u BED .

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

U3 touku E omyctum meprneHaukyisip EH Ha npsmyto KB, Torna orpe3ok AH (mpoexius
EH) nepnenguxyisiper npsamoil KB. Yron AHE sBnsercs: TUHEHHBIM yIJIOM JBYI'PaHHOTO
yria, 00pa3oBaHHOrO miIockoctamu ABC u BE D;.

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

244

AE = =2, Ed =Ad —AE=3.

W3 nonobus TpeyroabHukoB 4D\ E u AKE HaxonuMm:

AE 2
AK = — - A4D; =

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

BK = NAB* + AK? =

, OTKyJla BBICOTa

AK-AB 2413
BK 13
W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ IpsIMBIM YTIJIOM A HOJTy4yaeMm:

AE
tg 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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Maremarnka 11 knacc Bapuant — 9-11 ( 6e3 norapupmoB) 3

CoaeprxaHue KpuTepusi Baaasl
OO0OCHOBaHHO TOJYYECH BEPHBIH OTBET 2
Pemenue conmeputT 0O0OCHOBAHHBIM Mepexo] K IUIAHUMETPUYECKOW 3amade, HO
TIOJTyYeH HEBEPHBII OTBET WIIM PEHICHUE HE 3aKOHYEHO, 1
WJIW IPU IPABUIBHOM OTBETE PELICeHHE HEAOCTaATOYHO 0OOCHOBAHO
Penienue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BbIIIE 0
Maxcumanvuwviii 6ann 2

Pemmre cucreMy HepaBeHCTB

x—1) +4{x+1 3x+1

(1) eafeen)(mre)
2 -4 7
x> +37 1
fodf  feed]

Pemmm NEPBOC HEPABCHCTBO CUCTEMBI.

2= 12 +8(x+ 1)2 = Bx+ )3
2% —4x 42+ 8x2 + 16x+8 —9x? —6x— 1 < 0;
X2 +6x+9<0; (x+3)><0; x=-3.
Bropoe HepaBeHCTBO cuCTeMbl MOKHO He pemaTb. lloacraBiss x =-3 BO BTOpOE
HEepaBeHCTBO, noxydaeM: 10 > 2. [Toimydaem BepHOE YHCIOBOE HEPABEHCTBO.

OtBer: —3.

Conep:kaHne KpUTEpHs Banasl
OO0OCHOBAHHO TTOJIYYEH BEPHBII OTBET 3

OOOCHOBaHHO TIOJYYCHBI BEpHBIC OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 5
HEPABEHCTB, HO PEIIEHUE CUCTEMBI OTCYTCTBYET WIIM HEBEPHO

OOOCHOBaHHO TONTyYeH BEPHBI OTBET TOJNBKO B OJHOM HEPABEHCTBE CHUCTEMBI |
HEPaBEHCTB, HO PEIICHHE CHCTEMBI OTCYTCTBYET HIIH HEBEPHO

Pemenne He COOTBETCTBYET HM OAHOMY M3 KPUTEPHUEB, IIEPCUNCIICHHBIX BBIIIEC 0

Maxcumanvroii 6an 3

B tpeyronsuuke ABC n3BecTHbI cTOpOHBI: AB = 6, BC =8, AC = 9. OKpy’KHOCTb,
npoxosimast yepe3 Touku A u C, nepecekaeT npsimble B4 1 BC COOTBETCTBEHHO
BTOukax Ku L, OTAMYHBIX OT BepIIMH TpeyroibHHka. OTpe3ok KL kacaercs
OKPYKHOCTH, BITUCAHHOH B TpeyroiabHUK ABC. Halinure nmuny otpeska KL.

O6e Toukn K ¥ L He MOTYT JIe)KaTh BHE TPEYTONBHUKA, IIOCKOIBKY B 3TOM CIIy4ae OTPE30K
KL He MOXeT KacaTbCsl BIHMCAHHOM OKpPY>KHOCTH. 3HAYWT, IO KpalHEH Mepe OJHa M3 3THX
TOYEK JIKUT Ha CTOPOHE TPEYTOJIbHUKA.

© MHOO 20121

Martemaruka 11 knacc Bapuant 9-11 (6e3 norapudmos) 4

[Tyctp 06e Touku K U L nexar Ha CTOPOHAX TpeyrojabHuka (puc. 1).
UYerspipéxyronpank 4KLC — Bnucanusli, cnenosarensio, £ KAC = 180° — L KLC = Z BLK.
B

L
K

Puc. 1
3Hauut, TpeyroiabHUK ABC nomobeH TpeyroiabHuKy LBK, Tak kak yron ABC — oOmuii.
[Tyctb ko3 dument noaodus paseH k, rorna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHBOITOJIOKHBIX CTOPOH OMUCAHHOTO YeThIpéXyroybHuKa AKLC paBHBbI:

AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= M.
AC+AB + BC
6+8-9
HOI[CTaBJ'UISI HU3BECTHBIC 3HAYCHUSA CTOPOH, HAXOAUM k = = — CJ‘IeL[OBaTeJ'IBHO,
s 45 6+8+9 23
KL =—AC=—.
23 23

Puc. 2

[Mycth Touka K neXHUT Ha TPOJNOIDKEHHH CTOPOHBI AB (puc. 2). Yraslt AKLn ACL paBHBbI,
IIOCKOJIBKY OIMPAIOTCS HA OJIHY AYTY. 3HAUUT, TpeyroibHUK ABC 1ogo0eH TPeyroybHUKY
LBK, taxk xak yron ABC — oOmwuii. boiee Toro, oHH ONMMCAaHBI OKOJIIO OJHOM M TOH XKe
okpy>kHOocTH. CrletoBatesbHo, KoddduuueHT nogodbus pasex 1, To ectb TpeyroasHuku LBK
n ABC pasubl, modtomy KL =AC=9. 3amerum, uyto BK=BC>ABwu Ttouka K
JEMCTBUTEIIBHO JIEKUT Ha IIPOJOJIKEHUU CTOPOHBI AB.

Ecnmu Touka L nexutr Ha mnpojaonkeHun croponbl BC, Tto BL > BC, HO aHaIOTUYHO
IpeabIayleMy ciiydaro noiaydaeM BL = AB < BC. 3Hauur, 3TOT cily4ail He JOCTUIAeTCsl.
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Matemaruka 11 knacc Bapuant 9-11 (6e3 norapudmon)

OTtBer: ﬂ, 9.
23

Coneprxanue KpuTepusi Banusl

PaccMOTpeHBI Bce BO3MOKHBIC T€OMETPHYECKHE KOHQUTYPAIlMH H IONy4YCeH 3

HPaBHJIBHBIA OTBET

PaccmoTpena xoTs Obl O1HA BOSMOKHAs KOH(QHIypaius, B KOTOPOii MOMyYeHO|

NPaBHIBHOE 3HAYCHHE HCKOMOW BEITHIHHBI

PaccmoTpena xorst OBl O7jHa BO3MOXHAS TeOMETpHUCCKas KOHQUTYparws, B

KOTOPOH TIIONMy4eHO 3HAUCHHWE WCKOMOW BEJIMYMHBL, HENpaBWIbHOE W3-3a] |

apuMeTnIecKor OmmMOKH

Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHUEB, IIEPEUNCICHHBIX BBIIIE 0
Maxcumanvnuiii 6ann 3
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Maremaruka 11 kmacc Bapuant — 9-11 (6e3 norapupmos) 6

Haiinure Bce 3HaYeHMs @, IPU Ka)KJJOM U3 KOTOPBIX YpaBHEHHE
5

x+1
Ha poMexyTke (—1 ; + c0) uMeeT Ooliee IByX KOPHEH.

—3|l=ax+a-2

5
Paccmotpum dpyskumn  f(x) =ax+a—-2u  g(x) = ‘—1 -3 ‘ Uccnenyem ypaBHeHue
X+

f(x) = g(x) Ha mpomexyTtke (—1 ; + o).

Ilpn a < 0 Bce 3HadeHUsT QYHKOMH f(X)HA MPOMEXYTKE (—1; 4+ 00) OTpHUIIATENBHEI, a BCE
3Ha4eHUs] QYHKIUH g(X) — HEOTpUIATENbHBI, TodTOMY Ipr a < 0 ypaBHeHHe f(x) = g(x) He
HMMEeT pelIeHni Ha MpoMexyTKe (—1 ; + o).

2
IIpu a > 0 pynknus f(x) Bozpactaer. DyHknus g(x) yObIBaeT Ha MPOMEKYTKE (— 1; 5}

2
M03TOMY ypaBHeHHe f(x) = g(x) nuMeeT He OoJiee OJTHOTO PEIICHUsT Ha TIPOMEXKYTKe | —1 ; 3
npuuéM perieHne OyAeT CyIIeCTBOBATh TOTA U TOJBKO TOTIA, Korma f (%j > g(%), OTKyIia

5
TOJTy4aeM a - 3 2>0,T0ecTba > s

5
x+1

OT0 ypaBHEHUE CBOAMTCS K YPaBHEHHIO dX L (2a—5)x+a = 0. bynem cuurath, 4to a > 0,
MOCKOJIbKY citydaid a < 0 ObuT paccMOTpeH paHee. JIMCKPUMUHAHT KBaJpaTHOTO YpaBHCHHS

2
Ha npomexytke (5 ; + ooj ypaBHeHHE f(¥) = g(x) mpuHUMaeT BUA ax+a—2=3—

D =25 —20a, nosTomy npu a > 1 9TO ypaBHEHHME He MMeeT KOpHeil; npu a = 1 ypaBHEHUE

. N 5
HMEET eIMHCTBEHHBIN KopeHb, paBHbli 1; ipu 0 < a < 2 YpaBHEHHE UMEET JBa KOPHSL.

5 .
Ecnu YpaBHEHHUE HMCECT [Ba KOPHI X H X), TO €CTb O<a< Z, TO OONBIIUI KOPCHb

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

2 2
X >1> 3 IIO3TOMY OH IPUHAIJIEKUT IIPOMEKYTKY (E s+ oo}

N 2
Menbmmit KOPCEHLb X | IPUHAAJTICIKUT IPOMEKYTKY (5 ; +00 | TOrZla U TOJBbKO TOrZla, Koraa

2
a(xl—gj(xz—%jza(gj +(2a—5)‘%+a=@>0ﬂoecma> g

Taxum oOpa3oM, ypaBHEHUE

-3 ‘ = ax + a — 2 uMeeT CJICAYIOIICC KOJINICCTBO KOpHeﬁ

Ha nipomexyTke (—1 ; +oo):
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Matemaruka 11 knacc Bapuant 9-11 (6e3 norapudmon) 7

« HET KopHel npu a < 0;

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

o JIBa KOPHSI NP a = %H npu a = %

TPU KOPHS I I/Ig<a<§
p P p 5 s

OTBeT:g <a< i
5 4

Conep:kaHne KpUTepus Bamasl
OO00CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C 1OMOIIBI0 BEPHOTO pACCYKACHHS MOJTYYCHO MHOXKECTBO 3HAUYCHUH d, 3

OTJINYArOIICECa OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHU a

BepHno momyuyena XxoTsi Obl OfHA TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

Pemenne He COOTBETCTBYET HU OAHOMY M3 KPUTEPHUEB, IEPCUNCIICHHBIX BBIIIEC 0

Maxcumanvroiii 6an 4

3a HOBOTOJHHM CTOJIOM JIETH €M OyTepOpoabl M KOHQETHI, MPUYEM Ka)IbIi
YTO-TO €JI, 1 MOXET OBbITh TaK, 4TO KTO-TO €1 M TO, U Jpyroe. M3BecTHO, 4TO

MaJIbUMKOB, €BIIUX OyTepOpo.bl, ObIJIO HE Oojee, yem EOT oOmiero uwmcia

N 2
JeTeH, eBImX OyTepOpOAbl, a MaTbYMKOB, CBIINX KOH(ETHI, ObUIO HE OoJice r oT

o0I11Iero yncna aeTei, eBImx KOH(ETHI.

a) Moro i 3a cToioM ObITh 13 MamTbYUKOB, €CITH TOTIOTHUTEIHFHO U3BECTHO, UTO
BCETO 3a CTOJIOM ObLIO 25 nmerei?

0) Kakoe nHamOosblee KOIWYECTBO MAaJbUMKOB MOTJIO OBITH 3a CTOJIOM, €CIH
JIOTTOTHUTEIHLHO U3BECTHO, YTO BCETO 3a CTOJIOM OBLIO 25 nmeTeit?

B) Kakylo HaMMeEHbBIIYIO JIOJII0 MOTJIM COCTaBISITh JEBOYKHA OT OOIIEro 4Yucia
nerei 0e3 JOIOIHUTEILHOIO YCIOBHS ITYHKTOB a U 67

a) Ecim 3a cronom ObTO 5 MajbuMKOB, €BIIUX TOJIBKO OyTepOpOIbI, 8 MajIbUMKOB, CBIIUX
TOJBKO KOH(ETHI, U 12 1eBoUeK, Kax/ast U3 KOTOPBIX €Jla U TO, ¥ APYTOe, TO YCIOBUC 334N
BBITIOJTHEHO. 3HAYHT, B TPyNIIe U3 25 nereil Moriio OBITh 13 MaIbumKOB.

© MHOO 20121
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0) [Ipennonoxxum, 4To ManbuukoB Obuio 14 wmnm Oonbmie. Torma neBodek Obuto 11 wim
m

MensIe. [TycTs uncno MaapunKoB, eBIINX OyTepOpoasl, paBHO 7). Toraa 4ucio 7111 HE
m +

0oJIbIlIe, YeM JI0JISI MAJIbYMKOB, €BIIUX OyTepOpO/IbI CpeIu BCeX JIeTeH, eBIIMX OyTepOpoIbl,

m
1 <= u, ciegoBaTenbHo, my < 5. Ilycts

a 3TO 4YHUCJIO HC 60J'IBH.I€, 4YeM —_— =
m+11 " 16

—, OTKyJia
6

my

My — YUCIIO MaJbYMKOB, CBIIMX KOH(ETHI. AHAIOTHYHO, < —, OTKyJa, YYUThIBaA,

my+11 5

9TO M1y YUCIIO IIeI0e, HaXoaAuM: 1y < 7.Ho Torna obiiee 4ucio MaJIbuMKOB, €BIINX XOTh YTO-
TO, He OoJbie, yeM 5 + 7 = 12. CnenoBatelibHO, 10 KpaiiHel mepe, 2 Mallbuika HHYEero He
€JI1, @ 3TO MIPOTUBOPEUHUT YCIOBHIO.

B mpenpinymemM myHkTe OBUIO MOKa3aHo, 4To B rpymme u3 20 ydammxcs moriio Obith 13
MaJIbYMKOB. 3HAYUT, HANOOJIbLIEE KOJMUECTBO MaIbYMKOB B rpymmne — 13.

B) [IpenmnosnoxuM, 4To HEKOTOPBIA MallbuuK el U KOH(DeTh, 1 OyTepOpoibl. Ecian Ob BMECTO
HEero ObUIO J1Ba MaJIbYMKa, OJUH W3 KOTOPBIX € TOJBKO KOH(METHI, a JAPYroil — TOJBKO
OyTepOpOIbI, TO A0S MATBYNKOB, CBITHX KOH(METHI U TOJIST MATBYNKOB, BIIHX OyTepOpOIHL,
OCTaJHCh OBI MPEKHUMH, a 00MIast JOJs JCBOUYCK CTana Obl MEHbIIC. 3HAYUT, IS OLCHKU
HaMMEHBIICH JIOJM JEeBOYCK MOXKHO CUHUTATh, YTO KaXKIBIH Malb4YUK €1 WM TOJBKO
KOH(ETBI, MIIN TOJIBKO OyTepOpO/IbL.

[MycTh, Kak mpexnue, m | MaTbYAKOB €U OyTepOPOMBL, 11y MATBYHKOB €I KOH(ETHI, H BCETO
0bu10 d neBovek. OIEHWM JIONI0 JEBOYEK. bylnem cuurTaTh, YTO KaxkJas [EBOYKA ea U
KOH(DETBI, 1 OyTepOPOMIbI, MOCKOJIBKY HX JOJI1 B IPYIIE OT 3TOrO HE W3MEHUTCS, a JOJs
cpeau eBIInX KOH(METHI U OIS CPear eBIINX OyTepOpOabl HE CTaHYT MEHBIIIE.

ITo ycnoButo M < i, M < z, 3HAYMUT, m < i, m < E
m+d 16 my+d 5 d 11" d 3
my + my 37
Torna — < 33 MO3TOMY JIOJIS ICBOYEK paBHA
d 1 1 33

m+m+d %+1 N %Jrl 70

Ocranock MoKa3arth, 4TO Takas JOJs JCBOUCK ACHCTBUTENHHO Moria ObTh. Hampumep, ecim
n3 70 nmereit 15 MaIBUMKOB €M TOJIBKO OyTepOpobl, 22 MalbUUKa €M TONBKO KOH(ETHI, U
eme Obuio 33 meBOYKHM, KaXJas M3 KOTOPBIX €Jla M TO, M JPYyroe, TO YCJIOBHE 3aJadu

33
BBINOJIHEHO, & J10JIs1 IEBOYEK B TOUHOCTH paBHA ETS

33
OrBer: a) 1a; 0) 13;B) —.
) na; 6) ) =0
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Copep:xaHue KpuTepus Banabl

Bepno moryueHsl Bce iepedrciIeHHbIe (CM. KpuTepuid Ha 1 6ayur) pe3yabTaThl 4

BepHo nonryueHs! TpH U3 epeYrCIeHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysibTaToB 3

BepHo nosryueHsl 1Ba U3 NMEPevrCIeHHbBIX (CM. KpuTepHid Ha 1 6ajur) pe3ynbTaToB 2

BepHo nosryueH oJIuH U3 CIEAYIOIUX PE3YJIbTaTOB!

— HCKOMas OLICHKa B II. a;

— TpUMep B II. ¢, 00ECTICUYMBAOIIMI TOYHOCTh TPEABIIYIICH OLICHKH; 1

— HCKOMas OLICHKA B 1I. 0;

— IpuMep B II. 6, 00eCIeYNBAIOLINH TOYHOCTh NPeIblAylIel OLEHKH

Penienue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MIEPEUHCIICHHBIX BBIIIES 0
Maxkcumanvnvii oann 4

© MHOO 20121
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

. 5w
0) Haiinure Bce KOpHU 3TOTO YPaBHEHHUS, IPUHAIICIKAIINE OTPE3KY [n ; 7}

Peienne.
a) 3anuiieM ypaBHEHHE B BHJIE:
. . . 1
1 — 2sin®x + 3sin’x = 1,25 sin’x = T

1
3HauurT, sinx = + E OTKyJa X = 6 +nk kelZ.

. .. 5m
0) C MOMOIIIBIO eIMHUYHON OKPYKHOCTH OTOSPEM KOPHH, TIPUHAUICKAIIHNE OTPE3KY [n; ?}

5tA
17n 2 4 13m
6 6
7T |
0 '
T llz
6 6
Jn 1lmn 13z
[Monyunm uncna: —; —; —.
6 6 6

3ameuanue. OTOOp KOpHEW MOXKET OBITh OOOCHOBAaH M JIIOOBIM JIPYTMM CIIOCOOOM: C
MIOMOIIBIO rpaq)I/IKa peleHus ABOHHBIX HEPaBEHCTB H T.11.

OtBet: a) + +nk k € Z;0) 7—T[ ﬁ,m—n
6 6 6 -
Conepmanne KpUTepUs Bausl
OO00CHOBaHHO TMOJY4YEHBI BEPHBIC OTBETHI B 000MX MyHKTaX 2
OO60CHOBaHHO MOJY4€H BEepHBIH OTBET B MyHKTE @ WU B ITyHKTE O 1
Penrenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BbIIIE 0
Maxcumanvuwiii 6ann 2
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B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe pébpa paBHBI 3. Ha pebpe A4, oTrmedeHa Touka E Tak, 4To
AE : EA| =2 : 1. Haligure yron mexny miockoctsiMu ABC u BED .

[Ipamas D) E nepecekaet npsamyto 4D B Touke K. ITnockoctu ABC u BE Dy nepecekaroTcst 110
npsimoit KB.

W3 touku E omyctum meprnennukyisap EH Ha npsmyto KB, Torna orpe3ok AH (mpoexiust
EH) nepnengukyisiper npsmoid KB. Yron AHE sBnsercsi TUHEHHBIM yIJIOM IBYTPAaHHOTO
yria, oopa3oBaHHoOro miaockoctamMu ABC u BE Dy. [lockonbky AE : EA; =2 : 1, momy4aem:

AE=%=2,EA1 =AA1 —AE = 1.

W3 nonobus tpeyronsuukos 4D E n AKE Haxoauwm:
AK = ﬂ -A Dy =2.
E 4
B npsimoyronbHoM  TpeyrosnibHuke AKBc  mpsameiM - yriom  A: AB=1; AK=2;

BK = \/AB2 +AK2 = \/g, OTKYJla BBICOTA
g AK-AB 2J§_
BK 5

W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ MpsIMBIM YIJIOM A OJTy4yaeMm:

AE
te / AHE = == = /5.
g AH

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

Otget: arctg/5.
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Matemaruka 11 knacc Bapuant 10-12 (6e3 norapudmos)

CopaepxxaHue KpUTepHsI Bauabl
OO0O0CHOBAHHO TOJIY4Y€H BEPHBII OTBET 2
Pemienue conmepkuT 0OOCHOBAHHBIM Mepexo] K IUIAHMMETPUYECKOH 3anaye, HO
NOJTy4eH HEBEPHBIN OTBET WM PElICHUE HEe 3aKOHYEHO, 1
WJIH TIPH TTPABHIILHOM OTBETE PEIIeHHE HEAOCTATOYHO 00OCHOBAHO
Pemennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHNCIICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 2

Pemmnre cucrteMy HepaBeHCTB
@+ +4e-1)* _ Bx- 1)’
2 a 4
3 —
Aoty g,
x—4) (x—4)

il

PeIHI/IM HCpBOG HepaBeHCTBO CHUCTCMBEI.
2+ 12 +8(x—1)2 = (Bx—1)2<0;
2% +4x+2+ 8% — 16x +8 —9x> + 6x — 1 < 0;
x2—6x+9<0; (x—3)><0; x=3.

BTopoe HepaBeHCTBO CHCTEMBI MOXKHO He pematb. IlogctaBmsas x =3Bo BTOpoOe

HepaBeHCTBO, moimydaeM: —10 < 2. [TomyuaeM BepHOE YHCIIOBOE HEPABEHCTBO.
OTger: 3.

Coaeprxanue KpuTepusi Bausl

OO0CHOBaHHO TTOJTyYICH BEPHBII OTBET 3

OOOCHOBaHHO TIOJYYCHBI BEpHBIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 2

HEPaBEHCTB, HO PEIICHNUE CUCTEMbI OTCYTCTBYET WIIM HEBEPHO

OOOCHOBaHHO TOJyYCH BEPHBI OTBET TOJNBKO B OJHOM HEPABEHCTBE CUCTEMBI |

HEPaBEHCTB, HO PEIICHNUE CUCTEMbI OTCYTCTBYET WIIM HEBEPHO

Penrenne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IIEPEUHCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ain 3
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B Tpeyronbauke ABC usBectHbl cTopoHbl: AB =14, BC=18, AC=20.
Oxpy»KHOCTb, Ipoxojsias uepe3 Touku Au C, nepecekaer mnpsmble BAu BC
COOTBETCTBEHHO B TOukaX K ¥ L, OTIMYHBIX OT BEPIUUH TpeyrojabHUka. OTpe3ok
KL xacaercss OKpYXHOCTH, BNHUCAaHHOW B TpeyronbHUk ABC. Haiinute nnuny
oTpeska KL.

O06e Toukn K 1 L HE MOTYT JIe)KaTh BHE TPEYTOJFHHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K
KL ne MOXeT KacaTbhCsl BIUCAHHON OKPY)KHOCTH. 3HAYWT, IO KpaHEH Mepe OJHa M3 3THX
TOYEK JIS)KUT Ha CTOPOHE TPEYTOJIbHUKA.

B

L
K

Puc. 1
[Mycte 00e Toukm Kwu L nexar Ha cropoHax TpeyroiabHuka (puc. 1). UeThlpéxyroabHUK
AKLC — BIIMCaHHBIN, CIIE€A0BATEILHO,
£ KAC =180°- ZKLC = ZBLK.
3HaunT, TpeyronbHuk ABC momoben TpeyronbHuky LBK, Tak kak yrom ABC — oOmmid.
[TycTs K03 durenT noxodust paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHUBOIOIOKHBIX CTOPOH OIMMCAHHOTO YeThIpEXyronbHuka AKLC paBHBI:
AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= AB+BC-AC

AC+ AB + BC’
14+18-20 3

HO}ICTaBJ'[HH HN3BCCTHLIC 3HAYCHUA CTOpOH, HaxXoIuM k == —,
3 60 14+18+20 13
CnenoBarensno, KL = —AC = —,
13 13
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Matemaruka 11 knacc Bapuant 10-12 ( 6e3 norapudmos) 5

Puc. 2

ITycts TOuka K JIeXKUT Ha HPONOJDKEHMM CTOPOHBI AB (puc. 2). Yriel AKL u ACL paBHbI,
MOCKOJIBKY ONHUPAIOTCS HA OJNHY JAYTy. 3HAUUT, TpeyroibHUK ABC Mogo0eH TPeyrobHUKY
LBK, tak xak yron ABC — oOmmii. bonee Toro, oHu OmMcaHbl OKOJIO OJHOW U TOH Ke
okpyxHocTH. CiienoBarenbHo, KOAPGUIMEHT MoA00us paBeH 1, To ecTh TpeyroinbHuku LBK
u ABCpaBubl,, nosromy KL=AC=20. 3amerum, uro BK=BC>ABu Ttouka K
JIEHCTBUTEIIBHO JIEKUT Ha IIPOIOJKEHUHN CTOPOHBI AB.

Ecim Touka L nmexutr Ha mnpomonkeHun croponsl BC, Tto BL > BC, HO aHaIOTUYHO
MpeblIyIeMy ciaydaro noinydaeM BL = AB < BC. 3Ha4uT, 3TOT ciiy4yail He JOCTUTaeTCsl.

OTtBerT: ﬂ, 20.
13

Cojaeprxanue KpuTepusi Bassl
PaccmoTpeHbl Bce BO3MOKHBIE T'€OMETpPUYECKHE KOH(MUTYpallMid W TOJy4YeH 3
IIPABWJIBHBINA OTBET
PaccmoTpena xoTsi Obl OJHa BO3MOXHAash KOH(QHTYpalusi, B KOTOPOW MOTY4EHO 2
NPaBWIIbHOE 3HAUYCHHE CKOMOW BEITMUHHBI
PaccmoTpena xoTsi Obl OfHa BO3MOXKHAsi TeoMeTpuyeckas KOoH(uUrypaius, B
KOTOpPOIl TIOMyYeHO 3HAUCHHWE WCKOMOW BEJIMYMHBL, HENpaBWIbHOE M3-3a] 1
apu(METHIECKON OMUOKH

PemieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUNCIEHHBIX BBIIIIE 0

Maxcumanvroii 6an 3
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Haiinure Bce 3Ha4eHUs @, IPU KaXKIOM M3 KOTOPBIX ypaBHEHHE
5
x—1
Ha npoMexyTke (1 ; + o) uMeeT OoJiee ABYX KOPHEH.

—3’ =ax—(a+2)

Paccmotpum  dyskumn  f(x)=ax—a—-2u g(x) = Ll -3 ‘ Uccnenyem ypaBHeHHE
X—

f(x) = g(x) na mpomexytke (1 ; + o).

[pu a < 0Bce 3Hauenus QyHkuU f(x)Ha TpomexyTke (1 ; + o) OTpHLIATEeNbHBI, a BCE
3Ha4eHus QYHKUUH g(X)— HEOTpULATeNbHbl, ModTOMY Ipu a < 0 ypaBHeHHe f(x) = g(x) He
HMMeeT pelieHni Ha npomexyTke (1 ; + o).

[pu a > 0 ynkumsa f(x) Bospacraer. DyHKIMA g(x) yObIBaeT Ha IPOMEKYTKE (1 ; %},
MOATOMY ypaBHEHHE f(x) = g(x) mMeeT He Oosiee OJHOTO PEHICHUS HAa MPOMEKYTKE (1 ; %}
npu4éM perieHre OyeT CyIecTBOBATh TOTa U TOJLKO TOr/a, Korna f (%) > g(%), OTKyJla

8
nonydqaeMma - ——a—2 >0, Toectba > —.
3 ’ 5

5
x—1
OT0 ypaBHEHHE CBOJUTCS K YPaBHEHUIO ax? - (2a+5)x+a+10=0. bBynem cuurarp, 4TO
a >0, mockonbky ciydaii a < 00bUI paccMOTpeH paHee. JMCKpUMHUHAHT KBaJpaTHOTO

Ha mpomexytke (g s+ ooj ypaBHeHue f(x)=g(x) mpuHUMAeT BUA ax—a—2 =3 —

N 5
ypaBHeHus1 D = 25 — 20a, no3ToMy npu a > 1 9TO ypaBHEHUE HE MMeeT KOpHEeH; npu a = 2

N N 5
YpaBHEHNUEC UMECT CAMHCTBCHHBIN KOPCHb, PaBHBIN 2, npu O<ax< Z YPpaBHCHUE UMCEECT ABa
KOpHH.
5 .
Ecnmu YpaBHCHUE HMECT JBa KOPHA XU X 1o ectb 0 <a < —, TO OONBIIMHA KOpPEHb
1 2> 45

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

8
X >4 > 3 M03TOMY OH HPUHAIEKHUT HPOMEKYTKY (%, +ooj.

MeHBIIH KOPEHb X | IPUHAIIICKHUT IIPOMEXYTKY (% ; + ooj TOTJIa ¥ TOJIBKO TOT/Ia, KOr/ia
2
a(xl —§)(x2—§j: (g) -(2a+5)- %+(a+ 10) = L;SO > 0, TOo ecThb a > g

-3 ‘ = ax — a — 2 UMeeT cleayolee KOJIUIeCTBO KOPHEH

Takum o0pa3oM, ypaBHEHUE

Ha ipomexyTke (1 ; + oo):
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Matemaruka 11 knacc Bapuant 10-12 (6e3 norapudmos) 7

o HET KopHel npu a < 0;

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

o JIBA KOPHSI IIPH @ = %H npu a = %

6 5
o TP KOPHA IIPH — < @ < —.
5 4
6 5
OtBeT: — <a < —.
5 4
Copep:xaHue KpuTepust Banabl
OO00CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C [OMOIIBIO BEPHOIO PAcCyKAEHUs IOJIY4EHO MHOXKECTBO 3HA4YeHUil a, 3

OTJINYArOIICECa OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHU a

BepHno momyuyena XxoTsi Obl OfHA TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPUTCPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroiii 6an 4

VY KaxI0ro y4eHuKa B KJIACCE JIOMa JKHBET KOIIKa MM co0aka, a y HEKOTOPBIX,
BO3MOYKHO, — 1 KOIIIKa, U cobaka. MI3BeCTHO, UTO MaIbYMKOB, HMMEIOIINX cO0aK, He

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

5
KOIICK, HE Oonee ﬁ oT 06H_ICFO qunciia Y4€HUKOB, UMCIOIIIUX KOIICK.

a) Mosker i1 ObITh B Kjacce 11 MalbuyuKOB, €CIM JOMOJHUTEIBHO U3BECTHO, YTO
Bcero B kiacce 21 ydeHuk?

0) Kakoe HaunOomblliee KOJIMYECTBO MAaJBYMKOB MOXET OBITH B KJIacce, ecClin
JIOIIOJIHUTEJIBHO U3BECTHO, UTO BCETO B Kiacce 21 yueHuk?

B) Kakylo HaMMEHBIIyI0 JOJII0 MOIJIM COCTaBIATH JEBOYKH OT OOILEro 4mcia
YUYCHHKOB 0€3 JOIMOJIHUTEILHOTO YCIOBUS IIYHKTOB a U 67

a) Ecim B kmacce 3 Manp4mka, y KOTOPBIX TOJBKO cO0aKa, 8 MalbYMKOB, Y KOTOPBIX TOJBKO
Kolka, ¥ 10 IeBOYeK, y KaKI0H M3 KOTOPBIX JKHBET U COOaKa, M KOIIKA, TO YCIOBHE 3aa4H
BBINOJHEHO. 3HAYUT, 11 MaTbYNKOB MOXKET OBITh.
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0) [Ipenmonoxxum, 4ToO MATBYUKOB He MeHee, ueM 12. Toraa aeBovek 9 win menbie. [1ycth
YHCJI0 MAabYUKOB, MMEIOIIUX COo0aKy, paBHO m. Torga M0is UX CPeAU BCEX YUCHUKOB,

m; 1 my 1
HUMEIOIINX CO0aKy, He MEHbIIE, YeM ———, U He Oosibiie, yem —. [lonmyyaem: ——— < —,
my + 9 4 my + 9 4
otkyna m; < 3. Ecnm ManbuMKoOB, HMEIONIUX KOILIKY 715, TO MOJy4aeM aHaJOTM4HOe
m 5
HEPaBEHCTBO —29 < T OTKyJa, YYUTBIBasl, 4TO 71— IIENOE, MOTydaeM, 4To miy < 7.
my +

[Tonmywaercsi, 4To BCero Majib4MKOB, UMEIOLIMX MM KOLIKY WM cobaky He Oozee, yeM
3+ 7 =10. A Bcero MajbunuKOB He MeHbIIE 12. 3HAUUT, B KJ1acce eCTh MAJIbYUKH, Y KOTOPBIX
HET HU KOIIKH, HU COOaKH. DTO NPOTUBOPEUHT YCIOBUIO.

B mpenpiayniemM myHKTE OBUIO TIOKa3aHO, YTO B Kiacce W3 21 ydeHHKa MOxeT ObITh 11
MaJTbYUKOB. 3HAYUT, HAMOOIBIIEEe KOJTUICCTBO MATLIMKOB — 1 1.

B) [IpennonokuM, 4T0 HEKOTOPBIH MaJbUMK MMEET M KOIIKY, U cobaky. Ecnu Obl BMecTO
HEro B KJlacce OBUIO JIBa MajlbuhKa, OJIMH M3 KOTOPBIX UMEET TOJILKO co0aKy, a JApyroi —
TOJIBKO KOIIKY, TO JIOJH MAJILYMKOB C COOAKaMH W MAallbYMKOB C KOIIKaMH OCTaJHCh ObI
IIPEXKHUMH, a O0ILast A0JIs I€BOYEK cTaja Obl MEHbIE. 3HAUUT, JJs OLEHKH HauMEHbLIeH
JIOJIM JIEBOYEK B KJIACCE€ MOXHO CUMTATh, YTO KaKIbI MaJbUUK MMEET TOJBKO cOOaKy WM
TOJIBKO KOIIIKY.

Ilycts B Kj1acce m | MJIBYMKOB, UMEIOLIUX CO0aKy, 7, MaJbYMKOB, UMEIOLIIUX KOILIKY, U d
neBouek. OLIEHUM JIOJII0 JIEBOYEK B Kiacce. bynem cuurare, 4To y KakJ10i AEBOYKHU €CTh U
co0aka, ¥ KOIIKa, MOCKOJIBKY MX JIOJIsl OT 9TOTO HE M3MEHHTCS, a A0JIs AeBOYEK C cCOOaKaMu U
JI0JI IEBOYEK C KOIIKAMU HE YMEHBIIATCSI.

o < l, M < i, 3HAYUT, M < l, " < i Torna mtmy < Z,
m+d 4 my+d d 3 d 6
IIOATOMY JOJISl IE€BOYEK B KiIacce:

d 1 1

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

ITo ycnosuro

. 6 .
Ocrainoch MMPUBECTH TMPUMEP, IMOKA3bIBAIOIINKU, YTO JOJIA JICBOYCK E JACUCTBUTCIBHO

BO3MOKHA. Hampumep, eciii KJIacc COCTOMT M3 2 MalTbYMKOB, MMEIOMNX TONBKO cobaky, 5
MaJIBYHKOB, IMCIOIIMX TOJIEKO KOIIKY M 6 JIEBOUYCK, KKIas U3 KOTOPBIX JIEPKUT U COOaKy U
KOILIKY, TO YCJIOBUE 33aJ]a4H BBITIOJIHEHO, a JI0JIS IEBOYEK paBHA 3

OTget: a) 1a; 6) 11; B) %
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Matemaruka 11 knacc Bapuant 10-12 ( 6e3 norapudmos)

CopaepxxaHue KpUTepHsI Bauabl

BepHo nosryueHsl Bce iepevrcieHHble (CM. KpuTepuid Ha | 6aun) pe3ybTaThl 4

BepHo noiryyeHsl Tpy U3 epeYrCIeHHBIX (CM. KpuTepuil Ha 1 0an) pe3ysibTaToB 3

BepHo mosryueHs! /iBa U3 MEPEUNCIICHHBIX (CM. KpUTepHi Ha 1 6ar) pe3ynbTaToB 2

BepHo moryueH ofH U3 CIeIyIOMINX Pe3yIbTaTOB:

— HCKOMas OIEHKa B 1. &;

— IpUMep B II. d, 00eCIIeYNBAIOLINI TOYHOCTb IPEABIIYILIEeH OLEHKH; 1

— HCKOMas OLIeHKa B II. 0;

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

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUHNCIICHHBIX BbIIIE 0
Maxcumanvuwiii 6ain 4
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Maremaruka 11 knacc Bapuant 13-15 (6e3 mpou3BOHON) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

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

Pemenue.
a) 3anuiieM ypaBHEHHE B BHJIE:

. . 1
c0s2x — sin’x — cos>x = -0,25; sin’x = s

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

. .. 5w
6) C MoOMOIIIBIO eTMHUYHON OKPYKHOCTH OTOEPEM KOPHH, TIPUHAICIKAIINE 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 JAPYTHMM CIIOCOOOM: C
MOMOIIBIO0 rpaduKa, peleHns ABOMHBIX HEPABEHCTB U T.I1.

Otser: a) +% 41k, k e Z: 6) -~ 1% 137
6 6 6 6
Conepixanne KpuTepus Banasr

OO00CHOBaHHO TTOJTy4YECHB! BEPHBIE OTBETH B 000MX ITYHKTaX 2

OOGOCHOBAHHO IOJIyYEH BEPHbIH OTBET B MyHKTE d WK B IIyHKTE O 1

PemieHne He COOTBETCTBYET HU OJIHOMY M3 KPHUTEpPHEB, IIEPEUHCIICHHBIX BbILIC 0
Maxcumanvnuiii 6ann 2

©MHO00 20121

Maremarnka 11 kimacc Bapuant 13-15 (6e3 mpon3BOJHOI) 2

B npaBunbHO# ueTbipéxyroabHoil npusme ABCDA|BC|D; cTopoHbl OCHOBaHUS
paBHBI 1, a OokoBBIe pébpa paBHBI 5. Ha pebpe A4, oTrmedeHa Touka E Tak, 9To
AE : EA| =2 : 3. Haligure yron mexay miockoctssMu ABC u BED .

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

U3 touku E omyctum meprneHaukyisip EH Ha npsmyto KB, Torna orpe3ok AH (mpoexius
EH) nepnenguxyisper npsamoil KB. Yron AHE sBnsercs: TUHEHHBIM yIJIOM JBYI'PaHHOTO
yria, 00pa3oBaHHOrO miIockoctamu ABC u BE D;.

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

244

AE = =2, Ed =Ad —AE=3.

W3 nonobus TpeyroabHukoB 4D\ E u AKE HaxonuMm:

AE 2
AK = — - A4D; =

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

BK = NAB* + AK? =

, OTKyJla BBICOTa

AK-AB 2413
BK 13
W3 npsimoyronbHOTO TpeyroiabHuka AHE ¢ IpsIMBIM YTIJIOM A HOJTy4yaeMm:

AE
tg 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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Matemaruka 11 knacc Bapuant 13-15 ( 6e3 mpoM3BOAHOI) 3
CoaeprxaHue KpuTepusi Baaasl

OO0OCHOBaHHO TOJYYECH BEPHBIH OTBET 2

Pemenue conmeputT 0O0OCHOBAHHBIM Mepexo] K IUIAHUMETPUYECKOW 3amade, HO

MOJTy4eH HEBEPHBIN OTBET WIN PELICHUE HE 3aKOHUYEHO, 1

WJIW IPU IPABUIBHOM OTBETE PELICeHHE HEAOCTaATOYHO 0OOCHOBAHO

Pemenne He COOTBETCTBYET HU OJJTHOMY M3 KPUTEPHUEB, IEPEUHUCICHHBIX BBIIIE 0
Maxcumanvuwviii 6ann 2

Pewure cucremy HepaBeHCTB
—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
320-1 o ) .
7‘0}225'&210;&2 : 0<y<10,
128 —y 128 -y y—128 y>128.
0<27%<10
Torna g%y {gg. » CTKYAQ HAXONMM peLICHNE NIEPBOTO HEPABEHCTBA CHOTEMEL X < -7
x > —log,10.

2. PemM BTOpOE HepaBeHCTBO cUcTEeMBl. PaccMOTpuM JiBa ciiydvast.

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

x+7 (x+3)(x—2)=>0,

x>-=17,

Jx2+x—620,

<0,25(x+ )%
l x+7>0;

x+7
10g0,25(x+1)2(T) <L 0<
OTKyAa HaxommMm: —7 <x <—3; x>2. VuureBas ycnoBue 0,25(x + 1)2 > 1, momydaem:
“T<x<-=-3;x>2.
Bropoii ciyuait: 0 < 0,25(x + 1)* < 1.

X7 50,2500+ )% (x4 3)(x—2) <0 -3 <x <2,

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

Perienyie BTOporo HepaBeHCTBA UCXOJHOM CUCTEMBI:
—T<x<-=-3-3<x<-L-l<x<lix>2.

3. IMockonbky —4 < —log,10 < — 3, moyyaem penieHue HCXOHON CUCTEMbI HEPABEHCTB!

© MHOO 20121

Maremarnka 11 kimacc Bapuant 13-15 (6e3 mpon3BOJHOI)

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

CoaepxxaHue KpUTepHsI Bbanabl

OOG0CHOBaHHO IOJy4YEeH BEPHBIN OTBET 3

OO0OCHOBaHHO TMOJYy4eHbl BEpHbIE OTBETHl B OOOMX HEPABEHCTBAX CHUCTEMBI 2

HEPaBEHCTB

OOOCHOBaHHO IIOJIy4eH BEpHbII OTBET B OJHOM HEPAaBEHCTBE CHUCTEMbI 1

HEPaBEHCTB

Penenue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
Maxcumanvnuiii 6ann 3
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Matemaruka 11 knacc Bapuant 13-15 (6e3 mpou3BoaHOIA) 5

B tpeyronbauke ABC u3BecTHBI cTOpOoHBI: AB =6, BC =8, AC = 9. OKpYy>KHOCTb,
npoxopsas yepe3 Touku 4 u C, nepecekaer npsmele BA u BC cOOTBETCTBEHHO
BTOukax KW L, OTAMYHBIX OT BepIIMH TpeyrojbHuka. OTpe3ok KL kacaercs
OKpPYKHOCTH, BIIUCAaHHOH B TpeyroabHuK ABC. Halinure ninuny otpeska KL.

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

KL He MOXeT KacaTbCsl BIIMCAHHOW OKPY>KHOCTH. 3HA4MT, IO KpailHell Mepe oHa U3 3TUX

TOYEK JIE)KUT Ha CTOPOHE TPEYroJIbHUKA.

[Tyctb 00e Touku K 1 L nexat Ha CTOpOHAX TpeyroibHuKa (puc. 1).

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

L
K

Puc. 1
3HauuT, TpeyroibHuk ABC nopoben TpeyronbHuky LBK, Tak kak yron ABC — oOumid.
[Tyctp KO3pPuMeHT Noa00Us paBeH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI TPOTHBOIOJIOKHBIX 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'Iﬂ)I HU3BCCTHBIC 3HAYCHUA CTOPOH, HAXOAHUM k = = — CJ‘IeI[OBaTeJ'IbHO,
6+8+9 23
KL= 403
23 23
Puc. 2
© MHOO 2012 r

Martemaruka 11 knacc Bapuant 13-15 ( 6e3 MpoM3BOAHO) 6

[lycte Touka K JIeKHUT Ha MPONOIDKEHHH 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 OmuMcaHbl OKOJO OJHON M TOH Ke
okpyxxHocTH. CnenoBarenbHo, koddduuueHt nogodus pasex 1, To ectb TpeyroabHuku LBK
u ABCpaBubl, nodtomy KL=AC=9. 3amerum, urto BK=BC>ABu touka K
JeMCTBUTEIBHO JIEKUT Ha ITPOJOJIKEHUN CTOPOHBI AB.

Ecnn Touka L nexur Ha mnpoaospkeHHMH cropoHbl BC, Tto BL > BC, HO aHalOTM4YHO
MpeabIIyIeMy ciaydaro nonydaeM BL = AB < BC. 3Ha4uT, 3TOT cily4dail He JOCTUTAeTCsl.

OTtBer: 4—5, 9.
23

Cojaepixanue KpuTepusi Baaubl
PaccMOTpeHBI BCe BO3MOXKHBIE TEOMETPHUYCCKHE KOH(PHUTYpAIlMd W IIOMYYeH 3
IPaBHIBHBIA OTBET
PaccmoTpena xotst ObI OHa BO3MOKHAsT KOH(HUTYPAIsl, B KOTOPOH IOIydeHO )

IMPAaBUJIbHOC 3HAYCHHNC MCKOMOM BEJTMYMHBI

PaccmoTpena xorst ObI 07Ha BO3MOXHAS TCOMETpHYCCKas KOHQUTYpaIws, B
KOTOpPOH TIOMyYeHO 3HAUCHWE WCKOMOW BeNMYMHBI, HENpaBWwIbHOE W3-3a| |
apudMeTHIecKOi ommOKH

Pemenne ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NIEPCUNCIICHHBIX BBIIIC 0

Maxcumanvroi 6an 3

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

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

-3l =ax+a-2

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

f(x) = g(x) nHa mpomexytke (—1 ; + o).
[Ipu a < 0Bce 3HaueHus QyHkumuu f(x)Ha mpomekyTke (—1; 4+ 00) OTpUIATENbHBI, a BCE

3HaueHus! QyHKIMK g (X) — HEOTPHULIATENIbHBI, T03TOMY 1pH a < 0 ypaBHeHue f(x) = g(x) He
HMMEeT pelIeHni Ha MpoMexyTke (—1 ; + o).
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Matemaruka 11 knacc Bapuant 13-15 ( 6e3 mpoM3BOAHOI) 7
2
I[pu a > 0 pynkuus f(x) Bo3pacraer. DyHkus g(x)yObIBaeT Ha NMPOMEKYTKe |— 1; 30
2
MO3TOMY ypaBHEeHHUe f(x) = g(x) umeer He OoJiee OHOTO PELICHUS Ha IPOMEKYTKe | —1; — |,
N 2 2
npu4éM perieHre OyeT CylecTBOBAaTh TOTa U TOJILKO TOr/a, Korga f 3 >g 3/ OTKy/1a

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

5
x+1
OTO ypaBHEHUE CBOJUTCSA K YPAaBHEHUIO aX 24 (2a—5)x+a =0. bygem cuuratsb, uto a > 0,
MIOCKOJIBKY cityyail a < 0 6bu1 paECMOTpeH panee. JMCKpUMUHAHT KBaI[paTHOF(S) YpaBHEHHUS

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

D =25-20a, noaromy npu a > 2 3TO ypaBHEHHE HE MMEET KOpHEH; Mpu a = 2 ypaBHEHHUE

N N 5
HUMEET CAUHCTBCHHBIN KOPCHb, PaBHbIN 1; npu O<acx< Z YPaBHCHHUEC UMECT JIBa KOPHS.

5 N
Eciu ypaBHeHue umeer 1aBa KOpHS XM Xp, To ecTb 0 <a < 7 TO OOJIBIIMK KOPEHBb

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

X >1> %, MIO3TOMY OH IIPHHAIICKHUT IPOMEKYTKY (% ; + ooj.

o 2
Menbpmmii KOpPCHbL X | IPUHAAIICIKUT IIPOMCIKYTKY (g , +00 | TOrZla U TOJBKO TOIr'Za, Koraa

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

Taxum oOpa3oM, ypaBHEHHUE

1 — 3| = ax + a — 2 uMeeT creaymllee KOIMIecTBO KOpHEH
X+
Ha ipoMexyTKe (—1 ; + oo):
o HET KopHe npu a < 0;
6 5
e o1tuH KopeHb npu 0 < a < g unpu a > Z;

e JIBA KOPHA IIpU a = gﬂnpn a= %,

TPU KOPHS 1T I/Ig<a<i
p P p 5 4

OTBeT:g <a<—
5 4

© MHOO 20121

Martemaruka 11 knacc Bapuant 13-15 ( 6e3 MpoM3BOAHO) 8
CoaepxxaHue KpUTEpPHsI Banabl

OO0O0CHOBAHHO MOIYYEH MPABMILHBIA OTBET 4

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

OTJIMYAromieecsa OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C moMoIibIo BEPHOT'O pacCCyXACHHS IOJYUCHBI BCC I'PaHUYIHBIC TOYKH HCKOMOTO )
MHOKECTBa 3HAYCHUH a

BepHo mnonyuena XxoTsi Obl OfHAa TpaHWYHAs TOYKA HMCKOMOTO MHOKECTBA 1
3HAYCHUH a

Pemenne ue COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX BLIIIC 0

Maxcumanvhoiil 6ann 4

3a HOBOTOJHHUM CTOJIOM JETH elIu OyTepOpoJbl M KOH(ETHI, MPUYEeM Kax bl
YTO—TO €JI, © MOXET OBbITh TaK, 4YTO 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, ObUTO HE Oosee r oT

00I11Iero Yncia aeTei, eBIIMX KOH(PETHI.

a) MorJio i 3a CTOJ0M OBbITH 13 MaJbUYUKOB, €CJIM JIOTIOJHUTEIBHO U3BECTHO, YTO
BCETO 3a CTOJIOM OBLI0 25 nmereit?

0) Kakoe nHamOosblee KOJIMYECTBO MAaJbUMKOB MOTJIO OBITH 3a CTOJIOM, €CIIH
JIOTIOJIHUTEJIBHO M3BECTHO, YTO BCETO 3a CTOJIOM ObLIIO 25 neTeit?

B) Kakylo HamMEHBIIyIO JONI0 MOTJIHM COCTaBJIATh JEBOYKH OT OOIIEro 4ucia
Jereii 0e3 AOMOIHUTEILHOTO YCIOBUS IIYHKTOB d U 67

a) Ecnm 3a cTosmoM ObII0 5 MaJIbUMKOB, BIIMX TOJIBKO OyTEepOpOIBI, 8 MaIbUMKOB, €BIINX
TOJBKO KOH(]ETHI, U 12 1eBoYeK, Kaxast U3 KOTOPBIX €Jla U TO, ¥ IPYTOe, TO YCIOBHE 3aa4H
BBINOJIHEHO. 3HAYUT, B Ipymme u3 25 nerei Morio ObITh 13 ManbuuKoB.
0) [Ipenmnosioxkum, 4T0 MajabuukoB Obuto 14 wmnm Oonbiie. Torma nesoduek Obuto 11 wim
m
MeHbl1e. [TycTh 4ncino MaabyuKoB, eBIIUX OyTepOpobl, paBHO m1;. Torna 4ucnio —111 He
my +

Ooutbliie, YeM JI0JIsl MallbuUKOB, €BIIMX OyTepOpOIbI CPEAr BCEX JETeH, eBIIMX OyTepOpoIbL,

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

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

mp

2
My — YUCIO0 MAJBbYMKOB, CBIIMX KOH(ETH. AHAIOTHYHO, < 3 OTKYyZa, YYUTbIBA,

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

TO, He Oosbie, yeM 5 + 7 = 12. CrnegoBatenbHo, 10 KpaliHeH Mepe, 2 MallbuhKa HAYEero He
€11, a 3TO MPOTUBOPEUUT YCIIOBHIO.

B mpexpinymem myHKTe OBUIO MOKa3aHO, YTO B Tpymnne w3 20 yuamumxcs mMorjio Obite 13
MaJbUuMKOB. 3HAUYUT, HAUOOJIbIIIEE KOJIMYECTBO MAJILYMKOB B rpyrmne — 13.
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Matemaruka 11 knacc Bapuant 13-15 ( 6e3 mpoM3BOAHOI) 9

B) [Ipenmnonoxum, 4To HEKOTOPBIH MAIBYHUK €1 U KOH(pEThI, u OyTepOpoabl. Eciau Okl BMecTO
Hero ObIIO J1Ba MaJlbYMKa, OJUH M3 KOTOPBIX €J1 TOJBKO KOH(ETHI, a APYroil — TOJBKO
OyTepOpOabl, TO IOl MATBYMKOB, €BIIUX KOH(ETHI U J0JIS MATbYUKOB, €BIIMX OyTepOpOIbL,
OCTaUCh OBl TPEKHUMH, a 00mIas OIS JeBOYCK cTana Obl MEHbINE. 3HAYUT, JIsl OLUCHKH
HaMMEHBIIEH JIOJIM JEBOYEK MOXKHO CYHMTaTh, YTO KAXIbIH MalbUMK €I WIH TOJBKO
KOH(ETBI, T TOIBKO OyTepOpO/IBI.

ITycTs, KaK mpexse, 7 | MaIbYuKOB elu OyTepOPOABL, 711y MATEIUKOB €11 KOH(ETHI, H BCETO
obu10 d neBodyek. OIEHUM JONI0 JIeBOYEK. byaeM cuuTarh, 4TO KaXKaas JIeBOYKA ella U

KOH(ETHI, 1 OyTepOpPOAbI, TIOCKOJIBKY MX TOJII B TPYHIIE OT ATOTO HE M3MEHHUTCS, a JOIS
Cpeau eBIINX KOH(ETHI U 0 Cpeu eBIIUX OyTepOpobl HE CTaHYT MEHBIIIE.

Ilo yCJIOBmoL 5 L< 2,3Ha‘II/IT,ﬂ< > ) _z.
my+d 16 my+d 5 d 11" d 3
my+my _ 37
Torma T < E’ O3TOMY JOJIsI IEBOYEK paBHA
d _ 1 S 1 _2
my +my +d %4‘1_3—;-}1 70

OcTanock MoKa3aTh, 4TO Takas J0Js AeBOUYEK JeHCTBUTENBHO Moria ObiTh. Hanpumep, eciu
u3 70 gereit 15 MambuMKOB €M TOJNBKO OyTepOpo/bl, 22 MaJbuUKa €1 TOJBKO KOH(ETHI, U
emre Ob10 33 JEBOYKH, KaKAas M3 KOTOPBIX €lla W TO, M APYroe, TO YCJIOBHE 3alayH

BBITIOJIHCHO, a J0JIsI ICBOYCK B TOYHOCTH paBHA 7—0

OtBer: a) na; 0) 13; B) 2

Copep:xaHue KpuTEpus Banabl
Bepno nonryueHsl Bce mepedrciIeHHbIe (CM. KpuTepuid Ha 1 6aur) pe3yabTaThl 4
BepHo monryueHs! TpH U3 IepeYrCcIeHHBIX (CM. KpuTepuil Ha 1 6a) pe3ysibTaToB 3
BepHo nosry4yeHs! 1Ba U3 IePEYHCICHHBIX (CM. KpuTepHii Ha 1 0ajut) pe3ynbTaTtoB 2

BepHo monryueH oiH U3 CIEIYIOMNUX PE3yIbTaTOB:
— HMCKOMas OILICHKA B 1. ¢,

— MpUMep B II. @, 00ECIEUNBAIONIUI TOYHOCTD MPE/IBIIYIIEH OICHKY; 1
— HCKOMas OIleHKA B II. 0;

— TpUMep B I1. 6, 00ECTICYNBAIONIIIA TOYHOCTD TPEABITYIICH ONCHKH
Pemmenne He cCOOTBETCTBYET HM OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0

Maxcumanvroi 6an 4
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Martemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI) 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

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

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

Pemenne.
a) 3amuineM ypaBHEHUE B BUJE:

1 — 2sin®x + 3sinx = 1,25; sin’x = %

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

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

5tA
17n 2 4 13m
6 6
T/ |
0 '
T llz
6 6
Jn 1ln 13m0
[Monyunm unca: — .
6 6 6

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

OtBeTt: a) * +7tk k € Z;0) 7—7[ ﬁ,ls—n
6 6 6 -
Coz[epmaﬂne KPUTepUs Banabl
OO00CHOBaHHO TMOJYYEHBI BEPHBIC OTBETHI B 000UX MyHKTaX 2
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET B IIYHKTE ¢ WIU B yHKTE O 1
Penienue 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
paBHBI 1, a OokoBele pébpa paBHBI 3. Ha pebpe A4, oTmedeHa Touka E Tak, 4To
AE : EA| =2 : 1. Haligure yron mexny miockoctsiMu ABC u BED .

[Ipamas Dy E nepecekaer npsmyto 4D B Touke K. Ilnockoctu ABC u BE D; nepecekaroTcs 110
npsimoit KB.

W3 touku E omyctum meprneHaukyisip EH Ha npsmyto KB, torma orpe3ok AH (mpoexius
EH) nepnennukyisiper npsmoid KB. Yron AHE sBnsercss TMHEHHBIM yIJIOM JIBYTPAaHHOTO
yria, oopasoBaHHoro miaockoctsiMu ABC u BE Dy. [lockonbky AE : EA; =2 : 1, nomy4aem:

244
AE = Tl =2 EA = A4 — AE = 1.

W3 nogo6us tpeyronsuukos 4D E n AKE Haxoaum:

AK: ﬂ .AlDl :2.
EA

1
B mpsimoyrosnbHOM  TpeyrosnibHuke AKBc  mpsameiM - yrmom  A: AB =1, AK=2;

BK = \/AB2 +AK2 = \/g, OTKY/la BbICOTA
AK-AB 245
BK 5

AH =

W3 npsimoyrosibHOrO TpeyroiabHuka AHE ¢ MpsIMBIM YIJIOM A TOTy4yaeMm:

AE
te / AHE = == = /5.
g AH

Al Dl
-7
. [
P !
El- !
B [
1 : C
[
I
[
i
1
Al \)___D;
K \
\
A}
A}
H \
B C

Otger: arctg+/5.
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Martemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI) 3
CoaepxxaHue KpUTEpPHsI Banabl

(OOO0CHOBAHHO TOJIYYEH BEPHBIN OTBET 2

Pemenue conmepkUT 0OOCHOBAHHBIN Mepexo] K IUIAHMMETPUYECKOH 3anaye, HO

I0JTy4€H HEBEPHBIN OTBET WM PELICHHE HE 3aKOHYEHO, 1

WJIM TIPH TTPaBHIILHOM OTBETE PElIeHHE HEAOCTAaTOYHO 00OCHOBAHO

Pemmenne He COOTBETCTBYET HM OHOMY M3 KPUTEPHUEB, IEPEUNCICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 2

Pemmre cucreMy HepaBeHCTB
541

x+4
1og0,25(x_2)2(Tj <l

Pemenmne.
1. Pemum nepBoe HepaBeHCTBO cucTeMbl. CieaeM 3ameny y =2~ 7,

1 5
5—41)’2 > 5 80—4y2 > 5. 4y2—5y ZO;y(y_Z) > 0; OSyS%,
- 16 -y y-16 y-16 > 16,
0<rv<
Toraa 4 , OTKy/la HaxOJMM pEIICHHUEe MEPBOr0 HEPABEHCTBA CHCTEMBL: X < —4;
27> 16,
x>2 - log,5.

2. PemrnM BTOpOE HEpaBEeHCTBO cHCTeMbl. PaccMoTpyM J1Ba cirydast.
IlepBslii cityuyaii: 0, 25(x — 2)2 > 1L

x+4
10g0,25(xz)2(—4 j <0<

oTtkyna HaxoguMm: —4 <x<0; x>5. VYuureas ycinoue 0,25(x— 2)2 > 1, mnomydaem:
-4 <x<0;x>5.

x+4£0,25(x—2)2;J
Lx+4>0;

x*—5x>0, | x(x—5)>0,
x>-—4,

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

x+4 x+4
10g0,25(x—2)2(—4 j <1

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

>0,25(x—2)% x(x—5)< 0,0 <x < 5.

Pemenne BTOPOI'O HepaBeHCTBa I/ICXO]]HOfI CHUCTCMBI.
4 <x<0;0<x<2;2<x<4;x>5.
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Matemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI)

3. Tlockonbky — 1 <2 — log,5 < 0, nonyyaem perieHne UCXOHOM CUCTEMbI HEPABEHCTB!

2-1log,5<x<0;0<x<2;2<x<4x25.
Ortser: [2— log,5; 0); (03 2);(2; 4)[5; +o)

Conep:xkaHue KpUTepUus banabl

OO0OCHOBAHHO IOJY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMIOJIY4YC€HbI BEpHBbICE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI 2

HEPaBEHCTB

OO0OCHOBaHHO TIOJNyYeH BEPHBIH OTBET B OJIHOM HEPABEHCTBE CHUCTEMBI 1

HEPaBCHCTB

Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, TIEPEUHCIICHHBIX BHIIIE 0
Maxcumanvuwiii 6ain 3
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B tpeyronbauke ABC u3BecTHbl crOopoHbl: AB =14, BC=18, AC=20.
OxpykHOCTb, Ipoxojsias uepe3 Touku A u C, nepecekaer npsmble BAu BC
COOTBETCTBEHHO B TOYKax K M L, OTIMYHBIX OT BEPLIUH TpeyrojabHUKa. OTpe3ok
KL xacaercss OKpYXHOCTH, BIHCAaHHOW B TpeyronbHUk ABC. Haiinute nnuny
oTpeska KL.

O6e Toukn K 1 L HE MOTYT JIe)KaTh BHE TPEYTOJILHHUKA, IIOCKOJIBKY B 3TOM CIIydae OTPE30K
KL ne MOXeT KacaTbhCsl BIUCAHHON OKpPY>KHOCTH. 3HAYWT, IO KpalHEH Mepe OJHa M3 3THX
TOYEK JIS)KUT Ha CTOPOHE TPEYTOJIbHUKA.

B

L
K

Puc. 1
[Tycte 00e Toukm Kwu L nexar Ha cropoHax TpeyroibHHKa (puc. 1). UeThlpéxyroabHUK
AKLC — BIIHMCaHHBIN, CIIEA0BATEILHO,
£ KAC =180°- ZKLC = ZBLK.
3HaunT, TpeyronbHuk ABC momoben TpeyronbHuky LBK, Tak kak yron ABC — oOmmid.
[Tycts K03 durenT noxodust paseH k, Torna BL = kAB, BK = kBC, KL = kAC.

CyMMBI IPOTHUBOIOJIOKHBIX CTOPOH OITUCAHHOTO YeThIPEXyTonbHuKa AKLC paBHBI:
AK+LC=KL+AC; AB(1 —k)+BC(1 —k)=AC(1 +k); k= AB+BC-AC

AC+ AB + BC’
14+18-20 3

HO}ICTaBJ’[Hﬂ HN3BECTHHBIC 3HAYCHUA CTOpOH, HaxXoIuM k = = —,
3 60 14+18+20 13
CnenoBarensHo, KL = —AC = —,
13 13
© MHOO 2012



Matemaruka 11 knacc Bapuant 14-16 ( 6e3 MPOM3BOAHOI) 6

Puc. 2

ITycts TOuka K JIeXKUT Ha HPONOJDKEHMM CTOPOHBI AB (puc. 2). Yrisl AKL u ACL paBHbI,
MOCKOJIBKY ONHUPAIOTCS HA ONHY JAYTy. 3HAUUT, TpeyroibHUK ABC Mogo0eH TPEeyroJbHUKY
LBK, tak kak yron ABC — oOmmii. bonee Toro, oHU OMMCaHbI OKOJIO OJHOW U TOH Ke
okpyxHocTH. CienoBarenbHo, KOAPGUITMEHT MOA00Hs paBeH 1, TO ecTh TpeyroiabHuku LBK
u ABCpaBubl,, nosromy KL=AC=20. 3amerum, uro BK=BC>ABu Ttouka K
JIEHCTBUTEIIBHO JIEKUT Ha IIPOIOJKEHUHN CTOPOHBI AB.

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

OTtBerT: ﬂ, 20.
13

Cojaeprxanue KpuTepusi Bassl
PaccMOTpeHBI BCe BO3MOKHBIE T€OMETPHYECKHEC KOHQUTYPAIMH W IONy4YeH 3
IIPABWJIBHBIN OTBET
PaccmoTpena xoTsi Obl OJHa BO3MOXHAash KOH(QHTYpalusi, B KOTOPOW MOIYYEHO 2

ITPaBUIIbHOC 3HAUYCHHUEC HCKOMOM BEJINYHHEI

PaccmoTpena xoTsi Obl OfHa BO3MOXKHAasi TeoMeTpuyeckass KOoH(urypamus, B
KOTOPOM TIIOJIyYeHO 3HAaYeHHWE WCKOMOW BEJIHMYHMHBI, HENpaBWIbHOE W3-33| 1
apu(METHIECKOM OIUOKH

Pemienue ne COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NICPCUNCIICHHBIX BBIIIC 0

Maxcumanvnoii 6an 3

Halinure Bce 3HaYEHUS a, IPU KaKIOM U3 KOTOPBIX YPABHEHHE
5
x—1
Ha rpoMexyTke (1 ; + o) umeeT OoJee ABYX KOPHEH.

-3 =ax—(a+2)

© MHOO 20121
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5
Paccmotpum  dpyskmmu  f(x) =ax—a—-2u g(x) = 1 3 ‘ Uccnenyem ypaBHeHue
x—
f(x) = g(x) Ha mpomexyTke (1 ; + o0).
[Ipu a < 0Bce 3HaueHus QyHkEH f(x)Ha TpomexyTke (1 ; + o) OTpUIATENBHBI, a BCE
3Ha4eHUs! QYHKIUH g(X) — HEOTpUUATENbHBI, TodTOMY Ipr a < 0 ypaBHeHHE f(x) = g(x) He
HMeeT perieHnid Ha mpomexyTke (1 ; + o).

IMpu a > 0 pyskmus  f(x) Bo3pactaet. DyHKIms g(x) yOBIBaeT Ha IPOMEKYTKE (1 ; %},
8

Mo3TOMYy ypaBHeHHE f(x) = g(x)mMeeT He OoJiee OJHOTO pEIIeHUsT Ha MTPOMEXYTKeE | 1 ; 30

npuuéM perieHne OyAeT CyIIeCTBOBATh TOTJA M TOJBKO TOTIA, Korma f (gj > g(%j, OTKyIia

8
HOJ‘IyIIaeMa-E—a—ZZO,TOCCTBaZ 5

5
x—1
OTO ypaBHEHHE CBOJUTCS K YPaBHEHHUIO ax? - (2a+5)x+a+10=0. Bynem cuurarp, 4TO
a >0, nockosbky ciydail a < 0 0bL1 paccg/IOTpeH panee. JIUCKPUMHUHAHT KBaJpPaTHOIO

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

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

. . 5
ypaBHEHHE MUMEET €IMHCTBEHHBIN KOpeHb, paBHbIN 2; npu 0 < a < 1 YpaBHEHHUE MMEET J1Ba
KOpHS.
5 .
Ecin ypaBHeHHEe HMMeeT 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 NPHUHAIIEKHUT IPOMEKYTKY (g, +oo).

o 8
Menbmmit KOPCHb X | IPUHAIJICIKUT IIPOMEIKYTKY (E , +00 | TOrZla U TOJIBKO TOIr'Zla, Koraa

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

Taxum 00pazom, ypaBHEHHE

[ 3 ‘ = ax — a — 2 IMeeT ClIeayIolIee KOJTNIECTBO KOPHEH

Ha ipomexyTke (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 NP a = %H npu a = %

6 5
o TP KOPHS P — < @ < —.
5 4
6 5
OtBeT: — <a < —.
5 4
Copep:xaHue KpuTepust Banabl
OO00CHOBAHHO TTOTYYEH MPABUILHBIA OTBET 4
C [OMOIIBIO BEPHOIO PAcCyKAEHUs IOJIY4EHO MHOXKECTBO 3HA4YeHUil a, 3

OTJINYArOIICECa OT KCKOMOT'O KOHCYHBIM YHCJIOM TOYCK

C TIIOMOIIIBIO BEPHOTO PACCYKACHHUSA MOJYUCHBI BCE I'PAHUYHBIC TOYKH MCKOMOTO )
MHOYECTBA 3HAYCHUHU a

BepHno momyuyena XxoTsi Obl OfHA TpaHWYHAs TOYKAa MCKOMOTO MHOKECTBA 1
3HAYCHUH a

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPUTCPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroiii 6an 4

VY KaxI0ro y4eHuKa B KJIACCE JIOMa JKHBET KOIIKa MM co0aka, a y HEKOTOPBIX,
BO3MOYKHO, — 1 KOIIIKa, U cobaka. MI3BeCTHO, UTO MaIbYMKOB, HMMEIOIINX cO0aK, He

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

5
KOIICK, HE Oonee ﬁ oT 06H_ICFO qunciia Y4€HUKOB, UMCIOIIIUX KOIICK.

a) Mosker i1 ObITh B Kjacce 11 MalbuyuKOB, €CIM JOMOJHUTEIBHO U3BECTHO, YTO
Bcero B kiacce 21 ydeHuk?

0) Kakoe HaunOomblliee KOJIMYECTBO MAaJBYMKOB MOXET OBITH B KJIacce, ecClin
JIOIIOJIHUTEJIBHO U3BECTHO, UTO BCETO B Kiacce 21 yueHuk?

B) Kakylo HaMMEHBIIyI0 JOJII0 MOIJIM COCTaBIATH JEBOYKH OT OOILEro 4mcia
YUYCHHKOB 0€3 JOIMOJIHUTEILHOTO YCIOBUS IIYHKTOB a U 67

a) Ecim B kmacce 3 Manp4mka, y KOTOPBIX TOJBKO cO0aKa, 8 MalbYMKOB, Y KOTOPBIX TOJIBKO
Kolka, ¥ 10 IeBOYeK, y KaXJ0H M3 KOTOPBIX JKHBET U COOaKa, M KOIIKA, TO YCIOBHE 3aa4n
BBINOJIHEHO. 3HAYUT, |1 1 MaTbYNKOB MOXKET OBITh.

© MHOO 20121
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0) [Ipenmonoxxum, 4ToO MATBYUKOB He MeHee, ueM 12. Toraa aeBovek 9 win menbie. [1ycth
YHCJI0 MAabYUKOB, MMEIOIIUX COo0aKy, paBHO m. Torga M0is UX CPeAU BCEX YUCHUKOB,

m; 1 my 1
HUMEIOIINX CO0aKy, He MEHbIIE, YeM ———, U He Oosibiie, yem —. [lonmyyaem: ——— < —,
my + 9 4 my + 9 4
otkyna m; < 3. Ecnm ManbuMKoOB, HMEIONIUX KOILIKY 715, TO MOJy4aeM aHaJOTM4HOe
m 5
HEPaBEHCTBO —29 < T OTKyJa, YYUTBIBasl, 4TO 71, — IIENOE, MOTydaeM, 4To miy < 7.
my +

[Tonmywaercsi, 4To BCero Majib4MKOB, UMEIOLIMX MM KOLIKY WM cobaky He Oozee, yeM
3+ 7 =10. A Bcero MajbunuKOB He MeHbIIE 12. 3HAUUT, B KJ1acce eCTh MAJIbYUKH, Y KOTOPBIX
HET HU KOIIKH, HU COOaKH. DTO NPOTUBOPEUHT YCIOBUIO.

B mpenpiayniemM myHKTE OBUIO TIOKa3aHO, YTO B Kiacce W3 21 ydeHHKa MOxeT ObITh 11
MaJTbYUKOB. 3HAYUT, HAMOOIBIIEEe KOJTUICCTBO MATLIMKOB — 1 1.

B) [IpennonokuM, 4T0 HEKOTOPBIH MaJbUMK MMEET M KOIIKY, U cobaky. Ecnu Obl BMecTO
HEro B KJlacce OBUIO JIBa MajlbuhKa, OJIMH M3 KOTOPBIX UMEET TOJILKO co0aKy, a JApyroi —
TOJIBKO KOIIKY, TO JIOJH MAJILYMKOB C COOAKaMH W MAallbYMKOB C KOIIKaMH OCTaJHCh ObI
IIPEXKHUMH, a O0ILast A0JIs I€BOYEK cTaja Obl MEHbIE. 3HAUUT, JJs OLEHKH HauMEHbLIeH
JIOJIM JIEBOYEK B KJIACCE€ MOXHO CUMTATh, YTO KaKIbI MaJbUUK MMEET TOJBKO cOOaKy WM
TOJIBKO KOIIIKY.

Ilycts B Kj1acce m | MJIBYMKOB, UMEIOLIUX CO0aKy, 7, MaJbYMKOB, UMEIOLIUX KOILIKY, U d
neBouek. OLIEHUM JIOJII0 JIEBOYEK B Kiacce. bynem cuurare, 4To y KakJ10i AEBOYKHU €CTh U
co0aka, ¥ KOIIKa, MOCKOJIBKY MX JIOJIsl OT 9TOTO HE M3MEHHTCS, a A0JIs AeBOYEK C cCOOaKaMu U
JI0JI IEBOYEK C KOIIKAMU HE YMEHBIIATCSI.

! < l, M < i, 3HAYUT, M < l, " < i Torna mtmy < Z,
m+d 4 my+d d 3 d 6
IIOATOMY JOJISl IE€BOYEK B KiIacce:

d 1 1

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

ITo ycnosuro

. 6 .
Ocrainoch MMPUBECTH TMPUMEP, IMOKA3bIBAIOIINKU, YTO JOJIA JICBOYCK E JACUCTBUTCIBHO

BO3MOKHA. Hampumep, eciii KJIacc COCTOMT M3 2 MalTbYMKOB, MMEIOMNX TONBKO cobaky, 5
MaJIBYHKOB, IMCIOIIMX TOJIEKO KOIIKY M 6 JIEBOUYCK, KKIas U3 KOTOPBIX JIEPKUT U COOaKy U
KOILIKY, TO YCJIOBUE 33aJ]a4H BBITIOJIHEHO, a JI0JIS IEBOYEK paBHA 3

OTget: a) 1a; 6) 11; B) %
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CopaepxxaHue KpUTepHsI Bauabl

BepHo nosryueHsl Bce iepevrcieHHble (CM. KpuTepuid Ha | 6aun) pe3ybTaThl 4

BepHo noiryyeHsl Tpy U3 epeYrCIeHHBIX (CM. KpuTepuil Ha 1 0an) pe3ysibTaToB 3

BepHo mosryueHs! /iBa U3 MEPEUNCIICHHBIX (CM. KpUTepHi Ha 1 6ar) pe3ynbTaToB 2

BepHo moryueH ofH U3 CIeIyIOMINX Pe3yIbTaTOB:

— HCKOMas OIEHKa B 1. &;

— IpUMep B II. d, 00eCIIeYNBAIOLINI TOYHOCTb IPEABIIYILIEeH OLEHKH; 1

— HCKOMas OLIeHKa B II. 0;

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

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