CAHKT-IIETEPBYPI'CKUI I'OCYJAPCTBEHHBLIN YHUBEPCUTET
OJIUMITUAJA TIKOJbHUKOB 10 MATEMATUKE 2020-2021
3aK)'HO‘-H/ITe)'IbeIIZ oTan
8-9 knaccel

1. HaiiguTe BCe Takue 3Ha4YeHNs A, 4151 KOTOPbIX KBa4PaTHbIE TpexuneHbl X2 +2x+a
nx? 4+ ax + 2 = 0 »MetoT No ABa KOPHS, MPUYEM CyMMa KBaApaTOB KOPHEl nepsoro
TpexyseHa paBHa CyMMe KBaJpaTOB KOPHEW BTOPOro TpexuJsieHa.

2. Kaxablii n3 ocTpoBnTSH NMbO pbilapb, KOTOPbLIA BCerga roBopuT npasay, anbo
JIXKELL, KOTOPbIA Bcerga /KET (1 Te, n apyrue Ha ocTpoBe ecTb). Kaxaplii )uTens ocTpo-
Ba NMPO KaX<AOro 3HaET pbilapb OH UK kel HacTb »uTeneli ocTpoBa 3asiBUIa, HTO Ha
OCTPOBE MPOXMBAET YETHOE YUCNO pbiLlapenl, a BCe OCTABLUNECS XXUTEAN 3a8BUAMN, HTO

Ha OCTPOBE MPOXXMBAET HeYeTHOe YNCNo JkeloB. MoxeT nm Ha ocTpoBe BbiTh POBHO
2021 »utens?

3. s npoussonbHbix BewecTBeHHbix Yucen a u b (b # 0) Haligute HaumMeHbLee
a
b b2

4. Toukn By n C; — cepeannbl ctopoH AC n AB Tpeyronsiuka ABC. Ha ctopoHax
AB n AC kak Ha gmameTpax MOCTPOEHbI OKPYXKHOCTM Wi U wj. ObosHaunm 3a D
Touky nepecederus npsimoii B1Cy ¢ okpy»XHOCTBIO W1, Nexallyto No APYryro CTOPOHY

3HaueHMe Bbipaxenust a’ + b? +

ot C otHocuTtensHo npsimoit AB. Obosnauum 3a E Touky nepecederusi npamoii B1C;y
C OKPYXKHOCTbIO (W7, Nexallyto no apyryto ctopoHy oT B oTHocutensHo npsmoii AC.
[Mpsamble BD n CE nepecekatotcst B Touke K. HokaxuTte, 4to npsamas BC npoxoant
4yepes TOYKY nepecedeHuns BblcOT TpeyronbHuka KDE.

5. Ha ueHtpansHoii knetke gockn 11 x 11 ctout dpuwka. lNets n Bacs wrpatot B
cneaytoutyto urpy. Kaxxabim ceoum xoaom [leTsi nepensuraet puiiky Ha ogHy KNeTky no
BepTUKanM unu ropusonTanu. Kaxabiii ceomm xonom Bacs Bo3BOANT CTeHKY C 04HOI 13
CTOPOH Ntoboii 13 knetok. [eurats uLky Yepes crenky [leta He moxeT. Virpoku xoasaT
no ouepeau, HaunHaet [lets. [leTs BbIMTpbIBAET, €CNU CMOXKET PULLIKOW YIATU C LOCKW.
MoxeT nu oH obecnednTtb cebe nobeay BHE 3aBUCMMOCTU OT AEWCTBUI COMepHuKa?’

6. [okaxkuTe, 4TO CyuiecTByeT HECKOHEYHO MHOMO TaKUX HaTypasibHbIX YMCEN TL, HTO
KOJINYECTBO Pa3/inyHbIX HEYETHBIX MPOCTbIX AennTenel 4ncna n(n + 3) kpaTHo Tpewm.
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NeL.

X"2+2X+a=0 umeeT ABa KOpHA Torga U TONbKO Torpga, korga D>0.D=4-4a4-
4a>0a<1x"2+ax+2=0 umeeT ABa KOpHA Torga W TONbKO TOorpa, korga D>0.D=a”2-
8an2-8>0a72>8MNycTb X1,X2-KOpHU X 2+2X+a=0, a X3,X4-KOpHHU

X"2+ax+2=0, Torgax1"2+x272=x3"2+x4"2 (x1+x2)"2-2*x1*x2=(x3+x4)"2-2*x3*x4Mo
Teopeme BueTTa:x1l+x2=-2 , x1*x2=a ,x3+x4=-a , x3*x4=2Torpa 4-2a=a"2-
43"2+2a-8=0a=-4 wamn a=2 no Teopeme BuetTa.llpy a=2 : a>1l, a 3Ha4UT Yy
X"2+2X+a=0 He 2 KopHA.llpn a=-4 : a<l n a"2>8, a 3Ha4UT X"2+2x+a=0 u
X"2+ax+2=0 umMewT Mo 2 KOpHA.

OoTBeT : a=-4.
Ne2

JonycTuMm, 4TO Ha ocTpoBe 2021 xuTenb. Torga ecnu pbilapein 4eTHO, TO NXeuoB
HeYeTHO, a 3HayuT nxeubl (OHM €CTb MO YCJIOBUK) HE MOr/iM 3aABUTb HU OAHO U3
BbICKA3bIBAHUA, @ OHW AOJXHbI 6biAn. MpoTuBopeyne. Ecam xe pbluapeil HeYeTHO, TO
JKELOB YeTHO, a 3HayuT pbilapu (OHU eCcTb MO YCNOBUKW) HE MOTAKN 3aABUTb HMU
OLHO W3 BbICKA3blBaHUI, @ OHWU AOMXKHbI ObinM. MpoTuBOpeyMe. 3HaA4YUT Ha OCTpoBe
He MOrfo 6biTb 2021 xuTens.

OTBeT : HeT.
NeS
OTBeT:HeT.

Mokaxem cTpaTerviw Urpbl Bacu npu KOTOpOW OH rapaHTUMpoOBaHHO nobeauT.HasoBem
Yr/0BbIMA CTEHKaMU — CTEHKWU YTJIOBbIX KJIeTOK, Jiexalme Ha CTOpoHaxX KBajpaTa
11*11, a cTeHKaMuM CTOpPOHbl — CTEHKW Jiexalwne Ha CTOpOHaxX KBajapaTa, HO He
ABNAWLMEeCA YyrnoBbiMM CTeHKamn. Torga 3a nepsble 4 xoda BacA MoxeT MocTaBUTHb
4 yrnoBble CTEHKM TaK, YTO OHU He OyAyT ABAATLCA CTEHKAMW OAHOW YrOBOW
KNeTkn. 3amMeTum, 4TO Mocsie 3TOro y nwbon KAeTKu pAgaoM CO CTOpPOHOM KBaApaTa
eCTb TONbKO 1 CTOpOHa Ha KOTOpPYW He MOCTaBWIM CTeHKY U 4epe3 KoTopyw lleTAa
MOXeT BbiBeCTU OUWKY 3a none v Npu 3TOM OTOM 3a cBou 4 xopa MNeTa He ycneeT
nepeBecTu QUWKY HWU B OAHY KNETKY pAAOM CO CTOpPOHOW. [ocne 3TOro Ha KaxzAbli
xop MeTu Bacs 6ypeT cTaBuTb 3abop JsnbO Ha CTOPOHY KNETKU, B KOTOPON NEXUT
dvwKa, nexawyw Ha CTOpOHe KBadpaTa, ecau PuwKa NexuT pAAOM CO CTOPOHOMN U
nwbbiM Apyrum cnocobom ecnu Puwka He NexuT y Kpad. 3ameTum, 4TO Torpa duuwka
He CMOXeT BbINTM C HAOCKM, TaK KakK AAA BbixOAa AOJKHA OblITb 60OKOBasa KeTka C
CTOpPOHOIN 6e3 CTeHbl nexawei Ha CTOpPoOHe KBajgpaTa, B KOTOpPOM NexuT ¢uwka, a
nocne xopa Bacu Takol KNeTKM OoCTaTbCA He MoxeT.OTBeT : HeT.

N4

Bl-cepepuHa AB, a 3HayuT 4TO Bl - UEHTp OKpPYXHOCTU wl NOCTpOEHHOW Ha
CcTopoHe AB Kak Ha AuameTpe, npu 3ToMm B1lA - paanmyc OKPYXHOCTU. AHaNOrM4HoO
Cl — cepeavHa OKpyXHOCTM w2 c paguycom ClA. Torpga DC1l=BC1=ACl, a 3Ha4uT
yron BDA=90 rpapycos. AHanoruyHo EC=EB1=EA, a 3Ha4uT yron AEC=90 rpapycos.
Torpa DB nepecekaeT EC B Toyke K Tak, 4to K nexut Ha npomonxeHuu DB 3a
To4yky B n Ha npoponxeHun EC 3a TOouky C. MycTb EH- BbiICOTa B TpeyrojibHuke
KDE. Torga AD || EH , Tak kak AD u EH nepneHamkynsapHbl DK. MycTb EH
nepecekaet BC B Touyke O, Torga yron DAO=180 rpapgycoB -yron HOA= yrny AOE



moonstyle
Штамп


Tak kKak AD || EH. Torama DO||AE, a 3HauyuT DO nepneHaunkynapHo KE, a 3HauuT
yepes To4yky O NpoxopAT ABe BbICOTbl. 3HAYMT Toyka O ABNAETCA TOYKOM
nepeceyYeHus BbICOT, U OHA JiexuT Ha BC.

N°3

a”2+b”2+a/b+1/(b”2)=a”2+(1/b)*a+b”2+1/(b”*2)3T0 napabona c BeTBAMM

BBepx (OTHOCUTENBHO a).X BepwuHbl napabonbi=-(1/b)/(2)=-1/(2b)y BepwuHsi
napabonbi=(-1/(2b))"~2+(1/b)*(-1/(2b))+1/(b*2)+b"2=3/(4b"2)+b"2.3HauuT
a”2+(1/b)*a+b”2+1/(b"2)>= 3/(4b"2)+b"2MycTb b”2=n, Torpa
3/(4b”2)+b”2=3/(4n)+n u n>=03HaunT 3/(4n)+n>=0NycTb 3/(4n)+n=k,rpe k-
KaKoe TO KOHKpeTHoe 4ucnio, Ttorga3d/4+n”2=n*kn”2-n*k+3/4=0D=k”*2-3Tak Kkak
D>=0(Tak Kak no npeanosoxeHutw 3/(4n)+n=k) n 3/(4n)+n>=0, T0 ecTb k>=0,
Tok XoTa 6bl KopeHb M3 3. 3HauuT a2+(1/b)*a+b”2+1/(b”2)>= 3/(4b"2)+b"2>=
KOpeHb M3 3.3amMeTuMm, 4TO npu a=-1/(KopeHb 4 cTeneHun u3 12) u b=(KopeHb 4
cTteneHn u3s 3)/(kopeHb u3 2): a”2+(1/b)*a+b”2+1/(b”2)=KopHiw u3 3.Torgaa
HauMeHbllee 3Ha4yeHMe 3TOro BbipaXeHud KOopeHb U3 3.

OTBeT: KOpeHb U3 3.



