Onumnuada wkonbHukob “llaz & dydyuiee”

MarteMaTHuka
9-i1 Ki1ace
BapuaHT Ne3

Nel: (15 6annoB). PewunTte HepPaBEHCTBO:
2J(4x —9)2 + VV3xZ + 6x + 7 + V5xZ + 10x + 14 + x2 + 2x — 4 <18-8x

PeweHue.

2J(4x —9)2 + VV3xZ + 6x + 7 + V5xZ + 10x + 14 + x2 + 2x — 4 <18-8x <

2/4x—9|+ VV3xZ + 6x + 7 + V5xZ + 10x + 14 + x? + 2x — 4 <2-(9—4x). Oba
Cnaraemblix B IeBOM YaCTU HeOTpULUATENbHbI, cnegoBaTtenbHo, (9—4x)>0 =
4x—9<0, a 3HauuT |4X—9|=9—4X. CnepnoBaTtenbHO, NCXOAHOE HEPABEHCTBOS

YPaBHEHUIO V3x2 + 6x + 7 + V5x2 + 10x + 14 — 4 + 2x + x?=0&

& \B(X+1)2 +4 +1/5(X+1)% +9 =5 (x+1)’

TakK Kak
V3 + 12+ 4+ 5(x+1)°+9 =5u5— (x +1)2 < 5 = pacMaTpUBaeMoe

V3G + D2+ 4+ 5(x+1)2+9 =5 -

ypaBHeHue <=>CMCTe:v\e{ x=-1
5—-(x+1)*=5
Otsert: -1
Kpurepuu.
Bbannbi Kputepun BbiCTaBaeHuUA
15 O60CcHOBaHHOE U TPAaMOTHO BBIIIOJIHEHHOE PEIlIEHUE 3aauu.
12 [Ipu BepHOM 1 000CHOBAaHHOM XOJI€ PEIIEHUsI UMeETCs apupMeTHIecKast onroKa
WIN pelIeHne HeI0CTaTOYHO 0OOCHOBAHO.
4 Bepno Hauarto pernrenue 3amaun (HEpaBEHCTBO CBEJICHO K YPaBHEHHUIO),
JAJIbHENIIEE PEIIEHNE HEBEPHO WIIM OTCYTCTBYET.
0 PelieHne He COOTBETCTBYET BblllenepeymncaeHHbIM TpeboBaHNAM.

Neo2: (15 6annoB). B octpoyronbHom TpeyronbHmnke ABC npoBeaeHbl BbicoTbl AK U
CL. M3BecTHO, yto  LK=12 1 £ABC = 60°.HaitTn pagnyc oKpy*HOCTH,
OMMCaHHOW OKON0 TpeyronbHUKa ABC.




PeweHue.
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24
Otser: NG
Bansnbi Kputepuu BbicTaBneHuA

15 O60CHOBaHHO NOJIyY€EH MPaBU/IbHbIN OTBET.

12 Mpw NpaBUIbHOM OTBETE €CTb 3aMeYaHMA K YETKOCTU ero
N3N0XKEHUA N 0OOCHOBAHUA UK PELUEHME COAEPKMUT
apndmeTNYecKyo oWwmnbKy

6 Ob6ocHoBaHHO AoKa3aHo nogobue TpeyronbHMKoB KBL 1 ABC,
OANbHENLINX CYLLECTBEHHDbIX NPOABUXKEHNN HET.

0 PeleHne He COOTBETCTBYET BblleNepeyncIeHHbIM TpeboBaHMAM.

Ne3: (15 6annos). Memok Jlena Mopo3sa BmeniaeT poBHO 160 nmogapkoB asis
MaJbYMKOB Wi poBHO 120 mogapkoB ajist AeBouek. [lomapku cocTosT u3 KoH(eT.
Ecnu Meniok 3anoiaHuTh TakuM 00pa3oM, YTO CyMMAapHOE YUCIIO KOH(ET B
MOJIapKax JUIsl MAJIbYUKOB ObLIO PaBHO 00IIEMY YKCIIy KOH(DET B mogapKax Jjis
NEeBOYEK, TO Bcero B merike oynet 140 nogapkoB u B Hux 4320 koHder. Ha
CKOJIbKO O0JIbIle KOH(MET OBLI0 B TIOIapKe IS ICBOYCK, YeM B TTOAAPKE IS
MaJIbYUKOB?

Pemenne: Eciiu memok [{ena Mopo3sa Bmeniaet poBHo 160 mogapkoB st

MaJIbYMKOB, TO OAWH ITIOJAapPOK IJIA MAaJIbYUKOB 3aHUMACT m qaCTb MCIIKa, U,
AHAJIOM4YHO, IMOJapPOK AJId ACBOYCK 3aHUMACT —— 4YaCTb MCIIIKA.

[TycTh Bcero B MeIIKe 0Ka3ajoch N MOJAPKOB JJISI MATBYMKOB U M TMOJAPKOB JIJIs
JICBOYECK, B IIOJIapKE IS MAJIbUUKOB & KOH(ET, a B MOJAapKe I JCBOYCK D
koHpet. Torna



n m
—t—=1 n=280
160 120 n=80
m =60
n+m=140 < 1m=60 = 57
a=
an=bm=2160 a-80=Db-60=2160
b=36
b-a=36-27=9
Otser: 9.
Kpurepuu.
Bajuibl KpuTtepun BoicTaBIeHUS
15 OO60CHOBAHHO MOJIYYEH MPABUIILHBIN OTBET
12 [Ipu 060CHOBaHHOM PEIIEHUH OTBET OTINYIACTCS OT MPABHILHOTO U3-32

apudMeTHYecKO OIMMOKKM WM TPU TMPAaBUWIBHOM OTBETE HMEIOTCS
HENOCTAaTKA 00OCHOBAHHUSA

5 BepHo cocraBieHa Mozenb 3aJadd U MMEKOTCSI  HEKOTOpBIE
MPOJBHKEHUS B PEIICHUU

0 Pemienne He COOTBETCTBYET HHU OJHOMY H3 BBIMICIICPEUYUCICHHBIX
YCIIOBUU

Ne4: (15 6annos). HaliTu Bce 3HaueHus mapamerpa a, Ipu KOTOPhIX YpPaBHEHUE

2
(a + X7 =X+ 2) = 4a(ax2 + X5 =X+ 2) MMeET €IMHCTBEHHOE PEILCHHE.

Pemenne: Beeném 3ameny t = X° — X + 2, Tor/ia ypaBHEHUE IPUMET BHT
(a+t)" =4a(ax’ +t)

(a—t)2 —(2ax)2 =0
(t—a—2ax)(t—a+2ax)=0
(x2—x+2—a—2ax)(x2—x+2—a+2ax):0

VpaBHEHME pacrafaeTcs Ha JBa KBAJPATHBIX ypaBHEHHS X° —X+2—a—2ax=0 u

X’ —X+2—a+2ax=0, 1 IMeeT OIHO PelICHHE, CIIM JUCKPUMHHAHT OJJHOTO U3
YpaBHEHUH pPaBEH HYJIO, @ BTOPOTO OTPHUIIATEIILHBIN I HA00OPOT.

D,=(1+2a)" -4(2—-a)=4a’+8a—-7

D,=(1-2a) -4(2-a)=4a’-7.




N

1
YpaBHeHHE UMEET €IMHCTBEHHOE pelICHUE IPU a = E —lwum a=———

Vi, T

OrBer: — -1, —
2 2

Kpurepuu.

banbl Kpurepuu BoicTaBJICHUSA

15 O60CHOBaHHO MOJyY€H NPABUIBHBIA OTBET

12 HpI/I 000CHOBAaHHOM PCIICHUU OTBCT OTIUYIACTCS OT IIPABUJIBHOI'O U3-3d
apI/I(bMCTI/I‘{eCKOI?I OIIMOKH HIIH IIpu IIPaBHUIIBHOM OTBCTC HMCIOTCA
HCOOCTAaTKH 000CHOBaHHMS

5 BepHo Hauarto pelienue 3agadu, NoJIy4eHbl HEKOTOPHIE
IIPOMEKYTOUYHBIC PE3YJIBTATHI, TATBHEHUIIIEE PEIICHUE HEBEPHO WJITU
OTCYTCTBYET.

0 Pemienne He COOTBETCTBYET HM OJHOMY M3 BBILICTIEPEUUCICHHBIX
YCIIOBHI

Ne5: (20 6annos). Ha 6okoBbix ctopoHax AB 1 BC ocTpoyrojibHOTO TPEYroiabHUKa
ABC, HapyXy IOCTPOEHBI PaBHOOEIPEHHBIE MPSMOYTOJIbHbIE TPEYroJbHUKN ABD
U BCF c xareramu paBHBIMH COOTBETCTBYIOIIUM cTOpOoHaM AB n BC TpeyroJjibHUKa
ABC . Ilpsameie FB u DC nepecekatorces B touke M, a FAu BC —BTouke N. Haiinure
rpanycHyto mepy £ZBMN.

Ortser: 45°.
Pemenmne.

Tpeyronsanku ABF n DBC paBHbl o 18yM ctopoHaM AB = BD,CB = BF u yrity MeX1y HUMU
~ABF = ACBD = ACBA+90° => /BAF = /BDC u «/BFA = ~BCD.




Cymma yrios Tpeyronsauka ABC: <ABC + «BCP + «BAP + ~PAC + ~PCA = 180°, Ho T.k.
/BAP = /BAF = /BDC, T0 <ABC + «BCP + 4BAP = Z/ABC + <BCP + «BDC. Tlo
TeopeMe 0 cymMMme yrioB Tpeyronbuuka BCD, <ABC + ~«BCP + «BDC + ZDBA = ZABC +
<BCP + «BDC +90° = 180° => _ABC + ~APAC + APCA=90° => _CPA=90° =>
~ZCPF =90°,

Paccmotpum Tpeyronsuuk MCF. B vem CB u FP — BbICOTB, @ N — UX TOYKa IMEPECECUCHHUS.
[Iponomxum MN no nepeceuenus ¢ FC B touke E, cinenoBarenbHo, ME — ero TpeThbsi BhICOTA,
t.e. ME L CF. T.x. tpeyronsauk CBF — mpsMoyrosbHblif U paBHOOeApeHHBIH, TO LBFC =
ZMFE = 45° nostomy «BMN = AFME = 90° — 45° = 459,

Ortser: 45°.
Kpurepuu.
bannbl
20 O060CHOBaHHOE U TPAaMOTHO BBIIIOJIHEHHOE PEILIEHUE 3aauu.
10 [Tpu BepHOM 1 00OCHOBAaHHOM XO/I€ PEIICHHs pa300paHbl HE BCE BAPUAHTHI
WM pelICHHE HEJJOCTATOYHO 000CHOBAHO.
5 BepHo Hayarto pemenue 3a1a4m, oiay4eHbl HEKOTOPBIE IPOMEKYTOUHBIE
pesynbTathl (060cHOBaHO U TpaBwibHO pacctasiaensl Touku M, N u K),
JaJbHEHIIee pelIeHue HeBEPHO HITH OTCYTCTBYET.
0 PelwueHre He COOTBETCTBYET BbllUernepeyncieHHbIM TpeboBaHUAM.

Ne6: (20 6annos). B kBagpare 6x6 paccTaBuin HUPPHI TaK, YTO B BEPXHEN CTPOKE
U JIEBOM CTOJIOLE HeT HyJsiel. Becero momyumnock 12 mectusHauHbIx yuces: 6 w3
TOPU30HTAJIBLHBIX CTPOK KBajipata (ClieBa-HAMpPaBo) v 6 U3 BEPTUKAIBHBIX CTOJIOIIOB
kBajapara (cBepxy-BHU3). Kosst, Banum u KocTs 3anoMHUIM UX, HO 0Ka3ajloCh, 4TO
KOKIbIA mponmycTwsl ofaHO W3 12 uwncen. Kons 3ameTmn, 4To KaXaoe W3 €ro
OJIMHHA/LIATU Yncen, Aenutcs Ha 11, Bagum oOHapyX w1, 4To BCe €ro OJUHHALATh
yucen aensTcs Ha 7, a KocTs Haillen y CBOUX OJMHHAAIATH YUCET 00U ICIUTEIb
13. McxoaHblil KBagpaT OHU MOTEPsUIM, a Yyncia 3a0bUIM, HO UM MOKa3al0Ch, UYTO
rae-to cpenu 12 ducen O6puta komOunanums udp noapsg 2021. Mornio nu Takoe
obITE? OTBET 00OCHYIITE.

OT1BeT. HET.
Pemenmne.

Jlokaxkem, uro Bce 12 mecTu3HauHbIxX yncia aenarcs Ha 7, 11 n 13, 1.e. na 1001. CnenoBaTrenbHo,
y KaXJIOTO mecTu3HavHoro yrcia (abcabc) mudpsl yepes aBe coBnaaamT, a y 2021 — Her.

HoxazarenbctBo. IlycTh Xq, X5, ..., X — TOPU3OHTAIBHBIE YMUCIA B KBaJApaTe, a Vi,V -, Ve —
BeptukaibHble. Torma 100000x; + 10000x, + 1000x3 + 100x, + 10x5 + x4100000y; +
10000y, + 1000y5; + 100y + 10ys + y,, T.e. 11 u3 12 cmaraembix apensrcs Ha 7, 11 m 13,
clieqoBaTelIbHO, B 12-¢ ToXKe.

JlokaxeM 3TO paBeHCTBO: IYCTh



x; =aq;-10°+ag, - 10* + ag5- 103 + ag, - 102 + a5 - 101 + ay4 - 10°,
Xy = Qpp - 10° + ayy - 10% + ay3 - 103 + ayy - 102 + ays - 101 + aye - 109,
X3 = azq - 10° + azp - 10* + azz - 103 + az, - 102 + azs - 10 + agq - 109,
Xy = Qgq - 10° + agp - 10% + ay3 - 103 + ayy - 10% + ays - 10 + ayq - 109,
Xs = asq - 10° + asy - 10* + as3 - 103 + agy - 102 + ags - 10 + agg - 100
Xe = Qgp - 10° + agy - 10% + ag3 - 103 + agy - 10% + ags - 101 + agq - 100,
TOr/Ia

100000x1 + 10000x2 + 1000x3 + 1OOX4 + 10x5 + x6 = a11 ¢ 1010 + a12 * 109 + a13 * 108 +
a14 ° 107 + a15 * 106 + a16 ° 105 + a21 * 109 + azz * 108 + a23 ° 107 + a24 ° 106 + a25 *

105 + a26 * 104 + a31 * 108 + a32 * 107 + a33 * 106 + a34_ * 105 + a35 * 104 + a36 * 103 +

a41 * 107 + a42 * 106 + a43 * 105 + a44 * 104 + a4,5 * 103 + a4,6 * 102 + a51 * 106 + a52 *

105 + a53 * 104 + a54 * 103 + a55 ° 102 + a56 ° 101 + a61 ° 105 + a62 ° 104 + a63 * 103 +

a64 * 102 + a65 * 101 + a66 ¢ 100

Ho Benp

y1 = ag;-10° + ayq - 10* + azq - 10% + ayq - 10% + asq - 10 + agq - 109
Y, = aqp - 10° + ayy - 10* + azy - 103 + a4, - 102 + as, - 10 + ag, - 100,
Y3 = g3 - 10° + ay3 - 10* + az3 - 103 + ay3 - 10% + a3 - 101 + ag; - 109
Yo = Q14 - 10° + ayy - 10* + az, - 103 + agy - 102 + asy - 101 + ag, - 10°,
ys = ays - 10° + ays - 10* + azs - 103 + ays - 10% + ass - 10 + agg - 109,
Ve = Qg - 10° + ape - 10* + az6 - 103 + ayq - 10% + ase - 101 + agq - 10°,
Toraa

100000y, + 10000y, + 1000y; + 100y + 10ys + v¢ = aq4; - 101 4+ ay, - 10° + a5, - 108 +
a41 ° 107 + a51 ° 106 + a61 * 105 + a12 ° 109 + azz ° 108 + a32 ° 107 + a42 ° 106 + a52 °

105 + a62 * 104 + a13 * 108 + a23 * 107 + a33 ¢ 106 + a43 ¢ 105 + a53 ¢ 104 + (163 * 103 +
a14 ° 107 + a24 * 106 + a34 * 105 + a44 ° 104 + a54 ° 103 + a64 ° 103 + a15 ° 106 + a25 *

105 + a35 * 104 + a4_5 * 103 + a55 * 102 + a65 * 101 + a16 ¢ 105 + a26 * 104 + a36 * 103 +
Ay - 102 + asg - 101 4+ agq - 10° = 100000x; + 10000x, + 1000x5 + 100x, + 10x5 + xq.

Y.r.m.
Kpurepun.
Bannbi
20 O60cHOBaHHOE U TPAMOTHO BBITTOJIHEHHOE PEIlIeHUE 3a/]auu.

12 [Tpu BepHOM 1 0OOCHOBAHHOM XOJI€ pPeIlIeHUsI He 000CHOBAHO, YTO 12-€ YHCII0 COXpaHseT

cBoiicTBa npyrux 11-tu.

6 BepHo HauaTo pelieHne 3a1a4n, MoIy4IeHbl HEKOTOPBIE TPOMEKYTOYHBIC PE3YIIbTATHI
(7*11*13=1001 u abc*1001=abcabc), nanpHeiinee peneHre HEBEPHO WIH OTCYTCTBYET.

0 PeweHne He COOTBETCTBYET BblllenepevyncsieHHbIM Tpe6OBaHMﬂM.




